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OT USAATENLCTBA

Bce OGonblue mopged B Haued cTpaHe W 3a pybexom
MOCBALIAKT CBOe CBODO/IHOE BpeMs NOCTPOMKE CaMo-
XO[AHBIX W YIIpaBJIieMbIX MOJIEJIeH, a TaKxXe MoJenerd—
KOINMUW CTapuHHbIX cydoB. Ilnsa toro uyrobbl co3pmath WX,
MOJEJIUCT [oJKeH 001aaTh He TOJbKO OOLIMPHBIMH
3HAHMAMM [10 TEOPUM KOpabnsd, HO U JOCTOBEPHbIMH CBe-
JIEHUSAMM O CY/1aX-OpUTHHAIaX.

3a nocneiHHe rojbl  M3ATENIbCTBO  BBIMYCTHIO Pl
MepeBO/HBIX  KHHI, [IOCBAILUEHHBIX HCTOPHH  CyH0-
CTPOEHHA, APXUTEKTYpe Cy0B.

Hacrosinas kuura npeacraBnsier cobol rnpakTuye-
CKOe PYKOBOJCTBO /Ui cyaoMopenucta. OHa 3HAKOMHUT
uMTaTeJIeH C  MUCTOPHEH CYJIOCTPOECHHUSA, YCTPOHCTBOM
CTAPUHHBIX CY/I0B, BOOPYKEHHEM U IETAJIAMH.

Arop kHuru O. Kypru — 3aBeiyioliui  oT/iesiom
TPAHCIIOPTHOM TeXHUKH HauuoHasibHOrO My3es Hayku
M TeXHUKH B MwuiaHe, BHlUe-NPe3uIEHT WTAJIbAHCKOIO
0ObeHHeHUA CY/IOMOJIEJTHCTOB ,Navimodel” — pac-
CKa3blBaeT, KaKk M M3 KakKoro marepHana Jyulle BCEro
fenaTh  TAKeNaX, [EeTalH  BOOPYXEHHWA, I[OKa3bIBaeT
ux  passurde. (OcCHOBHOe BHMMaHue OH yJenser
cynam  XVI- XVII BB., HauMeHee W3BECTHBIM YHUTa-
TENAM.

B kHure copepxurca 6Gonbuioe konuvectBo (6o-
nee 600) puCYHKOB, KOTOpbleé MOMOTalOT COCTaBHUTh
MpeJCTaBIeHHe O Cyaax M MX YCTPOHCTBE W TMO3BO-
JIAIOT CO3/1aBATh UCTOPHUECKH BEPHBIE MOEIIH.

Ilpy nepeBoje aHalmOrW HEKOTOPbIX TEPMHHOB,
OTHOCAIMXCA K cynocTpoeduio no XVIIB. (B Tekcre
OHM B3ATBI B KaBbIYKH), He ObUIM HaWgeHbl. ITO
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MOXHO OOBACHMTBD TEeM, 4YTO CTPOMTENBCTBO CyAOB, IO-
NODHBIX 3amaiHOEeBPONEHCKUM, Havanoch Ha Pycu B KOH-
ue XVII B. Hanucanue MOPCKHMX TEPMHUHOB JAHO B COOT-
BeTCTBUM ¢ mnpuHATBIM B crioBapax K. U. CamoiuioBa
(Mopckoi cnoape. T. I-11. M.—J1., Boenmopu3spar, 1939,
1941), WU. Cmopronckoro (KopaGnecTpouTesibHble M He-
KOTOpble MOPCKHE TEPMHHBI HEPYCCKOro IPOHCXOX[e-
uua. M.—J1., U3ap-so AH CCCP, 1936) u P. 3. [lopeuxoi
(Opdorpapuveckuit Mopckoi  cnoBaps. M., Boen-
u3nar, 1974).

Pycckuit nepeBojy cHabXeH CIMCKOM JIMTEpaTyphl,
KOTOpasg MOXET OKa3aTbCA IOJIe3HOH CYAOMOJENHCTAM,
0COOeHHO HAYHHAKOLLIUM.

Kuura O. Kypru Bbimepkana B Urtanuum HeckKonbko
M3[1aHWH, NepeBefleHa Ha HeMeukuW#H saA3blk. U3pmarenscTBo
HajleeTcA, 4YTO OHa OyJer MHTEpecHa W JIA COBETCKOro
yMTaTensd, M BbIpaxaer OnarogapHocTh BCEM, KTO IpH-
HUMaJI YYacTHe B ee NOAroToBKe.



BBEAEHUE

HapepHoe, HEMHOrWe 3HAWOT, YTO MOCTPOHKA MOJEIEH CYHAOB — OYEHb
npesHee UcKyccTBO. Ha crosiHkax 1epBoObITHOrO 4ejloBeKa apXeosioru
HaXo[AT TNPUMUTHBHBIE MOJIEIM JIOJIOK — JleTCKHe Wrpyuiku. B ppesHo-
CTH MOJIC/IA  CY/IOB MMEJIH M PCJIMIHO3HOE, KyJibToBOC, 3HaveHue. [lpu
packonkax Ypa B woxHou Meconotamuun B 1929 r. npodeccop Byrum
HallleJl OueHb MHTEPECHYX MOJelib Cy[Ha, KoTopad Obula BbINOJIHEHA,
BEPOATHO, B YeTBEPTOM TBICAUC/ICTMH [10 Hauled 9pbl  (puc. 1). Ora
cTaperllasi MO/ie/Ib JUIMHOH 65 CM, M3roToBJIcHHass u3 cepebpa, ¢ YeTblpbMs
CHIEHBAMM U1 I'PpeOLUOB W BeCIaMH ¢ JlIoNacTAMU Obuia MojioxeHa B rpob-
HUILY, YTO CBWIETENIBCTBYET O €€ KYJbTOBOM XapakTepe: 110 BEepOBAHMAM
Hapoji0B JlBypeubs, Mojens J1I0JKM [0JkHAa Obula oOJIerynTs MepTBOMY
1epexo/i 0T 3¢MHOI'0 CylUIECTBOBAHUA K NMOTYCTOPOHHEMY.

B Jlpesnem Erunre mMomenu CyJl0B TakXe WMEIU KYJIbTOBOC 3HAYEHHE.
Erunrane pepwin, 4To nocne cMepTH YeJIOBEKa ero jlyLla J0JKHA [eperuIblTh
Mupuueckyio pexy AOuainyc, HoIToMy CpedH IPeMETOB, IOJIOXKEHHBIX
B rpOOHUUBI, HAXOAHIH U MOJIC/IH JI0/IOK, KOTOPbIC, BOZMOXHO, H3rOTOBJISIIH
CHCHHAJIUCTBI-PEMECIIEHHUKH.

B JloninHe maped v Apyrux mecrax fpd packolKax HauaeHbl MHOTOYHC-
JICHHbIE MOJIEJIM CY10B, HAa KOTOPLIX HAXOOATCA (UrypkKH Jlojaed — 310
TdK HasbIBdeMbIC Cy/Ild MEPTBBIX C aJITApeM YMEpIUEro MNoCpeauHe, WIH
BOTUB-CY/1a, T. €. Cy/a-MoXepTBoBaHUA. PoCKOlUHbBIE MO/IeliM, B OCHOBHOM
30J10TbIC WIIH cepebpsitble, HAXOAAT B rpOOHMLAX (PapaOHOB M 3HATH, MOJIEIIH,
BbIPE3aHHbIE U3 JlepeBa, — B IIPOCTbIX MOrwiax GeqHoro J1ojaa.

3HaMeHWTbIE MOJIENIM CY/IOB, HaWeHHbie B rpobHuue TyTaHxamoHa.
OHM  M3AIHO  OT/e/aHbl, pPacKpalleHbl W WMEIOT MHTEPECHbIC JIeTAIH
(puc. 2) . Hanmonansubiii myseir B Kaupe oGnamaer oBILMpHON KoJuiek-
udedn cypoe  Bpemed |- XXX MHACTHH, KOTOpas HariAJHO MOKa3bi-
BaeT pa3sBUTHE CrUIICTCKOro CyJ0CTPOEHUA B TeueHUe Tpex ThICAY JieT.
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Mopenu cyaoB 3Hame-
HUTBIX MOperIaBaresieH
JPEBHOCTH —  (DUHUKHUH-
eB — [0 HAC He [IOUUIH.
M3BeCTHO JIHLLIL HECKOJIbKO
GapenvedoB B CuzoHe u
Tupe, a Tak*#e PUCYHKOB Ha
CTEHAX ErUIIETCKHUX TIpob-
Huil. Ha Hux u300padkeHbl
(bMHUKUUCKHE Cy/a, Kak
PABWJIO, CTOSILME B raBa-
HAX M BBIIPYXKAKLIHE pas-
JIMYHBIE TOBAPHIL.

PeniMruo3upii M pu-
Tya1bHbIH XapakTep HMe-
M MOAEIM CYy/[0B J1peB-
HuX xureinern 0. Capan-
Husi. B MHOro4YMcs1eHHBIX
Hyparax — 4Ype3BbIUaAWHO
06O NbITHHIX COOpYXxe-
HHAX W3 KAMHS, CIHYXUB-
UWMX  OJHOBPEMEHHO J10-
MOM, 3aMKOM U XpPaMOM, —
KpoMe OpYXHs, CKYJIbII-
TYpP W UpeIMeTOB JloMall-
Hero obuxoja Haw/eHsl
MHOTOUYMCIIEHHBIC  KYJIBTO-
BbIe MOJE/IM Cy[I0B, M3ro-
TOBJIEHHbIe M3 OpOH3bI,
B  HOCOBOW 4YacTW KOTO-
pPbIX MMEETCA OPHAMECHT
c wusobpaxeHuem ObikoB
WIH JIbBOB.

B HWrwmu BOTUB-CY-
na OpUTM  HaHJICHBI OKOJIO
BetyjioHuM — B panoHe
PACNpPOCTPAHEHHA  JTpyC-
CKOH KyabTypbl. OHO M3
HUX M3TOTOBJIEHO U3
OpOH3bI M UMEET MHOro-
YHCJIeHHbIe (PUIYPKH 3Be-
ped Ha Oopry, T. e. npej-
CTaBNsieT  CBOEro  pojia
Hoes kosuer. [lopo6ubie
M@IEHbKHE  Cyjaa, U3ro-
TOBJIeHHbIE M3 aiebacTpa
WIM TEppPaKoTbl, OTHOCH-
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Puc. 2. KynsroBas mo-
OCIb Cy[IHA U3 IpoOHMILEI
Tyranxamona.



lMecss K pasiuMyHOMY BPeMEHH, HAWIeHbl M B MHOTOWUCTCeHHBIX poOHULAX
B Cpentent Mtaimu. ITH MOJIENN TOXKE UMEKT KYJIbTOBBIN XapaKTep.

K oanoxe knaccuyeckod I'peuuu OTHOCHICA MOe/ib M3 TeppakoThl,
XpaHsu@aacs B DbputanckoM My3ee M npencrtaBnfgiomas  cyaHo VI s,
no H.d3. Jlpyras M™Mopens W3 My3es B AduHax jaer npejcranjicHue
0 BoeHHOM ranepe. He crout 3abbiBarh, UTO M HOCTAMCHT 3HAMEHHUTOM
Huxku Camodpaxkuiickoit B mnapuxkckom Jlyspe wumeer ¢dopmy Hoca
rpeveckoii rajsiepbl. Ouenb wuHTepecHa Mojienh TOProBOTO  CyJIH4, IpH-
Hauiexamass  komneaky Jlon-
JIOHCKOTO YHUBepcuTeTa. Y Hee
BonbuiMe JOKM M BBITYKJIbIH
KOpUyc. JTHM OH4 OTIAYAETCH
OT BOCHHOIO Cy/1Ha.

O pUMCKOM  CyLOCTPOCHUH
CHEICHHH  OCTAJIOCh  HEMHOTO,
I0ITOMY TaK UEHHbl COXPaHUB-
nmecs  w3obpaxeHusa  CyaoB.
Cperm Hux sanbosiee W3BeCTHDBI
creHHag pocnvch B Ilommnesx,
Gapenmvedsr u3  Ilopro, Baru-
KaHCKoro my3ses, My3esi Heanoss
¥ Ha Kostonue TpasHa.

YHMKANbHOM CUMTACTCH  1la-
XoJAKa pUMCKHX CY/OB Ha o03e-
pe Hemu. Baxueuume u eaun-
CTBEHHBIC  CBMWJICTEJIM  AHTHY-
HOTO CYIOCTPOEHMA, K cCOXa-
NeHUIo, ObIIH  YHUUTOXEHBI  BO
BpeMsi BTOPOM MHUPOBOH BOU-
Hpl. MX HoBojeynsl, mnmocrpoeHHnie B Macwitabe 1 :3, MoXHO pac-
CMaTpuBaTh KaK KPYyNHEHLIMe MOJEe/IH B MHpE.

HepaBHo Obina HaiiieHa npekpacHas MoJlelb PUMCKOTO TPY30BOroO
cyaa 100 r.H.3., mnocrpoewHas, BepostHo, B Cupuu. [logoBubie
MO/ICJTH, XOTH M He ABNAKTCA KONUAMU OPHTHHAIOB C BbIJICPAAHHBIMK
NnponopuuAMM  (OHH  H3rOTORJIEHBI PeMeCiCHHUKAMMK  JIOBOJIbHO  1pyDo
M CTHJIH30BAHHO ) , HATTIAIHO OTOOPAXAIOT CYIOCTPOCHHE JIPEBHOCTH.

KynbroBoe wucnonp3oBaHWe Mojieiied CyaoB  Oblio  CBONHCTBEHHO
M XpucTHaHcTBY. HHTephephl MHOrMX Kartojuueckux cobopoB mupa
YKpallalT BOTHB-CY/la, BbINOJIHEHHbIE MOPAKAMM B JIAJIbHHX MOPCKHX
IUIABAHUAX M MOJIapeHHbIE LEPKBAM B 3Hak OJiarojapiocty 3a Giaroionyu-
HO€ BO3BpallleHue.

Ha opno# W3 KapTMH  H3BECTHOTO  MTAIBAHCKOIO  KMBOIIKCIA
Kapnawo wuzobpaxkeH BHYTPeHHMH BWJ Xpama C pPa3/IMUHBIMH  BOTHB-
CymaMH. IJTOT Ke XYJOXHMK B CBOMX KAPTHHAX, [OCBSILCHHBIX
KHU3HM  CB. Ypcynbl  (xpanArcsi B AKQIeMHM  U3AUIHBIX  UCKYCCTB
B BeHeuuu), npuBOoIMT nOApoOGHBIC JleTANM  CPEIHEBEKOBBIX CYLOB.
HM3BecTHO, YTO XyJI0KHMKH TOIO BPEMCHM PHCOBAIM Cy/d 10 MOJICIAM.
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Boobuie uepkBu  npep-
crapisor  cobon  Heucyep-
[laeMbl¢ HCTOYHHUKU JUIS MCTO-
pUH CYIOCTPOEHMUS. Tak,
OAHO M3 UeHHeHux w300
pPaXXeHUH CyIoB XIII B.,
BBITIOJIHEHHOE B MO3auKe,
HaXouTCA B LEePKBH
CB. Mapka B Beneuun. K cra-
peHiliMM  MOJIeIIAM  BpeMcH
OTKPHITHA  AMEPUKHM  OTHO-
CUTCH  MOJIellb  WCIAHCKOTO
cynHa 1450 r., Haxoasimascs
B My3see npuHua I'eHpuxa
B Porrepame (puc. 3).

K oatomy cienyer so0a-
BUTb, YTO  3anagHoOEBpPOIICH-
CKHH XpaM 1[I0 CBOCH apXu-
TEKTYype  HamoMuHaeT  [epe-
BepHyTOoe cyaHo. JlioBonwit-
Hbl W Ha3BaHWUA BHYTPCHHUX
MPOJIOJTbHBIX yacTeu Xpa-
ma'. Cocyn s okuranus
J1ajiaHa (kajwno) HAYWHAas
¢ IXB. penawor B dopme
najilbk W Ha3pIBAWwT  10O-
UTAJIBAHCKKW  naveta, a 1po-
HeMelKH Weihrauchschif-
fchen — xopabnux  pna  na-
JlaHa.

B osnoxy Benukux reorpa-
(buueckux OTKPLITHH B CBA3M
C pas’BHTHEM HAYKH W TeXHu-
KH  TIONyYyaeT  3HAUUTE/IbHOE
Pa3sBUTHE CTPOMUTEIILCTBO CYJIOB,
HAYMHAIOT  COBEPUIEHCTBOBATh-
cA WX MOIejH, B TOM YHCIIE
U BOTUB-CY/ld, KOTOpbIE CTaJIU
BBIIIOJIHATD 110 PAcCueTaMm M vep-
TeXaM, €O BCeMM MNOJIpoBHO-
CTAMH.

' Oun Ha3LIBAIOTCH no-
MTATILAHCKY navata, no-dpanily3cku
nef, no-Hemenku Kirchenschiff, no-
pYCCKH Hed — cyHO. — 3/ech u J1a-
Niee MPUMEUAHUs 1epeBOJ/IYM KA.

BoeHHO-MOpckoro dora KoposeBcrBa 06eux CHUMIIMIA, CIyILEHHOro

Puc. 4. Mogens 74-nmyuieyHoro mapycHoro cyasa ,,CaHuta”

co cranens B Kacrennammape-nu-Crabus 8 1792 r.

—
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B nauane XVIIB. ®uneac Ilerr, komuccap poxos B UYateme
(JlongoH), HauuHaeT OQHUMAIIBHO W3TOTOBJIATH IIEPBbIE MOJEC/IH AHIJIMH-
ckux cyjaoB. B 310 xe Bpemsa (1600—1655 rr.) crajiu CTPOUTb MOJIENU [UIs
[POBEIEHUA OINBITOB, CHavyaja B AHIIIMK M 'ojuianguu, a 3atem Bo OpaHuuu
u Poccun. Ha Bepdsax TtakxKe MOLEIH MCIOJb30BAIK IIPH IOCTPOHKE
cyfloB B KauectBe oOpa3uoB u B onbiTHbIX wuenAx. [locrenenHo sror
cnoco® MOCTPOMKM CY/IOB CTaJl BbITECHATh MpexHUM, Oe3 npeiBapuTesibHbIX
pacueToB M veprexed. Tpaauuuu ,,MacTepoB TONOpa”, CTPOMBILMX Cy/Iad TaK,
KaK CTPOWIM MX OTLBI M JIeIbl, OTOIUIH B [TPOLUIOE.

Hauynas ¢ XVII B. BO Bcex cTpaHax K W3rOTOBJIEHHIO MOJIeJIeH
CYHOB OTHOCATCH, KaK K CO3[aHUI0 INpou3BeacHUd uckyccrsa. [lostomy
MOJIE/IM, OTHOCSILIMEC K ITOMY BpeMeHH, OepexHO COXpaHAKT B My-
3eIX M YaCTHbIX cobpanuax (puc. 4).

Ko BpemMeHM MOpckoW BoMHbI Mexay @paHumed W AHITIMEH OTHO-
CHTCA TOMABJIEHHE 3HAMEHMTBIX MaJIeHbKMX MOJIe/IeH, BbINIOJIHEHHBIX
BOeHHOIUTeHHbIMH. [leno B ToM, YTO aHriuyaHe cosgand B JlaprMmype,
Jlopuectepe u Hopman Kpocce Tpu 6Gonblumx jiarepsi jUisi  BOCHHO-
IUIEHHBIX, KOTOpBIM Obut0 paspelieHo pabortate. Cpeam Hux  ObulH
MCKYCHBIE MacTepa MO 30JI0TY, [epeBy WIM CJIOHOBOH KOCTH, CKYIIbIl-
TOpPbl, KPacHOJAEpPeBUIMKH, 4YacoBUWMKH. C  [OMOLBI  [IPOCTEHILEro
MHCTpYMeHTa U HeBosblIoro KoJiMYyecTBa MaTepuasia, KOTOPbIM Obul
B MX PAacloOps>XeHWM, IUIeHHbIC W3TOTOBJIAJIIM MOJIEIIH  CY/IOB JUIMHOM
He OGomee 19cm. Ilapyca m koprnyc jgenanu u3 [epeBa, Takelax —
M3 BOJIOC WIM HHUTeH Oojex/apl. Mojesnu yCTaHABJIMBAJIM HA YKpalleHHbIe
IOCTAMEHTBl M 3aKPbIBAIH OPWUIHHAJIBHLIMH CTEKJIAHHBIMH KOJIIIAKAMMU.
B HacTosiee BpeMA 3TH MOJIE/IM OYCHb LIEHATCA T0OUTeAMU Kak ocobwle
MPOU3BEIEHUA HCKYCCTBA.

B nociegHue nAThAECAT JieT INOCTPOHKA MO/E/IeH CYJI0B I10J1y4Yusia
IIHPOKOEe pacnpocTpaHeHue. Boccosianue KONMH CTAPUHHBIX MW COBpe-
MEHHBIX CYJIOB — HACTOJIBHBIX M CaMOXOJIHbIX — CTAHOBUTCA yBJICUeHHEM
MHOI'UX JIIO[IEH.

Moaenu cygos umewT c¢Bow cyapby. Mx uyacto kpaayr, 0coOeHHO
MOJIeJTH, BBITNOJIHEHHbIE M3 30Ji0Ta WiM cepebpa. Hekotopeie M3 HHX
COBepLIAIOT JUIHTenbHble [aBaHuAa. Tak. B 1935r. oauH amMepukaH-
CKMH MOJIEJIUCT M3roTOBWI TeHaep JiMHon 80cM M Ha nobepexbe
BUp/DKHHMM NYCTWI B [UTaBaHMe 110 ATJIAHTHYeCKOMY okeaHy. Ha
nanybe OH 3aKpenwt CTeKJIAHHYH TpybKy, B KOTOPYI0  BIIOXKHII
obpaieHue ¢ npochbor coobumTh eMy 0 cyapbe MOJie/IM 3a BO3HArpax/ie-
Hue B 50 posuapoB. Uepe3 /Ba rojga Mosienib CO Clle/laMu [UTHTEIIbHOIO ITUla-
BaHus Gbuia obGHapyxeHa pbiGakoM Ha peiie aBpa. OH u nosnyuwn oGenan-
Hyl0 Harpajay. 3TO MajieHbKOE CY/IEHBILIIKO — 4y/I0 OCTOMYMBOCTH W [IPOY-
HOCTH — 3a J1Ba rojia npoiwio He meHee 7000 km!

KIIACCUOUKALIUA MOJIEJTIEU CYJI0B

Mopgenu B 3aBUCMMOCTM OT HUX MHCIOJIHEHWA pas/ie/ialnT Ha pAd rpyin
B COOTBETCTBHU C I[IPHHATOM (OBCEMECTHO [PAKTHKOH.
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HACTOJIbHBIE MOJIEJTH

HacTosnbHas Mojie/ib He npejiHa3HadeHa jyist iwiaBanus. Llenb ee noctpoiiku —
BOCCO3/1aTh UCTOPHYECKH TOYHYH) W TEXHMYECKHM BEPHYIO KOIUI CTAPUHHOTO
WIH COBPEMEHHOTO CY/IHA.

OBbIMHBIE CAMOXO/IHbIE MO/IEJTH

K osron rpynne orHocst Bee IuiaBatoime Mojaend. OHM MOTYT NPUBOIUTD-
CA B JIBWXKEHUE MApyCaMH, MEXaHHUECKHUM [IBHrartesiieM WIH OJIHOBpEeMeH-
HO M napycoM u MortopoMm. Tak CTPOAT NpeuMyLIeCTBEHHO MOJIE/IH
COBPEMEHHBIX CY/IOB, [pHYeM CTPEeMATCA TOYHO IepeaTh KOHCTPYKIIHIO
H JeTaIn, 0cobeHHO Haxoasammecs Ha najybe. B 9ToM 1aHHble MOJIENTH CXOXH
C HaCTOJIbHBIMH.

YIPABJIAEMbIE MO/IEJTH

J1a HOBasA MHTEpECHasA IpyIia Mojesied, CHabXKEeHHbIX CrelHaIbHbIM YCTPOH-
CTBOM, ITO3BOJIAIOLIMM YIIPABJIATH UMK Ha Bojie ¢ Gepera.

CIIOPTUBHBIE, HJIK TOHOYHBIE, MOJIEJTH

B o1y rpynmy BXOAAT MoOJieiiM MAapyCHBIX M MOTOPHBIX CY/OB, MOCTPOeH-
Hple C COOMIOIEHHEM TBEpbIX MpaBuwi. JTO 1103BOJIAET [POBO/IUTH COPEB-
HOBaHUA MOJEIeH M CPaBHMBATh MX Mexjly coboi. Pasnuuaior: napycHbie,
CKOPOCTHbIE (IJIMCCepPbl) W PaJIHOYIIPaBiIsieMble MOJIEIIH.

YToObl NPUHATH yyacTe B COPEBHOBAHMHM, CIIOPTHUBHASA MOJIENb [0JKHA
ObITh MOCTPOEHA COIJIACHO MEX/IYHAPOHBIM IIPaBUIIAM, YTBEPXK/IEHHbIM
JJIL COOTBETCTBYIWOULIETO KJiacca M THIA MojiesiM. Peratsl Toxe npoBoastcs
110 TOYHBIM MEX/1YHaPOIHBIM IPeIITUCAHUAM.

B EBpone nocrpoiika Mojlesieii NMOAYHHACTCA IMPABWIAM €BPOINEHCKO#
denepaunu cynomonenucto HABUT'A, naxoasuieiics B Bene .

KPATKAS UICTOPHUSA CYIOCTPOEHUA

B mociesdue rojibl  MHTEPeC K HCTOPHH CYAOCTPOCHHMA 3HAYMTEIIHHO
BO3poc. biiarojiaps MHOTOYMCIICHHBIM HCCIIC[IOBAHUAM, HOBBIM apXeoJio-
THYECKHUM  HAXO/IKAM, PHCYHKaM, KapTHHAM M JIOKYMEHTaM B HacTOs-
lee BpeMsA CTalo BO3MOXHbIM 6oJiee [IOCTOBEPHO I[PEJCTABUTL HCTO-
PUI0  PasBUTMS BOJHOIO TPAHCHOPTAa 3a [EpPHOJI, PaBHbIH MPAGIH3M-

" Ilanee B TexcTe 6yem ynoTpebisith ONMH TEPMHH — CTIOPTHBHBIE MOJLEIH.
* CCCP apnsiercst wieHom HABUTA ¢ 1967 r.
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TeJIbHO 11ecTH ThicAuaM Jer. CTBOJN jepesa, IUIOT, [10Ji0jeHKa, 3BepUHbIE
IIKYpPbI, CBA3KM KaMblllla ¥ KOPbl CBUJETEIILCTBYIOT O AICKMX JUIA Hac
MepBbIX 11arax YeJIoBeKa Ha My TH NPeo/10JIeHUsA BOJIHBIX Tper pajl.

Jlup ¢ co3panHuA  BonbUMX  JIOJIOK M HauMHaercss CoOCTBEHHO
CYJOCTPOEHHE, YTO TMOIATBEPXAI0T Y/JIMBUTEIbHbIC HAXOMAKH, C[eIaHHbIe
B JlpeBuem Erunrte. Eruntase — ,Hapoj, >KMBYUIMH Ha peke M pe-
KO#” — ¢ JIOMCTOpHYECKMX BpeMeH wucnosb3oBaiu Hun kak  ynoOGHew-
LyK TPAaHCMOPTHYW MarucTpaib. [lepBbie J1O[KH  J10/IMHACTHYECKOTO
nepuopa (5000—-3500rr. g0 H. 3.), M3rOTOBJICHHbIE W3 [aNMpyca,
Obuld  npejaHas’HaueHbl JuiA  wiaBaiua 1o Huiay. Crebnu  manupyca
cobupani B KpeNnKWe CBA3KH, M3 KOTOPBIX CIUICTAJIM TOJICTbIM H30THY-
TRIH MaT ¢ MOJHATBIMM KoHuamMu. WX ylepXxuBas B TaKOM IOJIOXe-
HUM Tpoc M3 mnanupyca. OJHAKO HAXOJIKM, OTHOCALIMECH K ITOMY
MEPHOY, UPe3BbIYAHHO peaxku. Hauunasi ¢ IM0OXM  JIMHACTMM  OHH
CTAHOBATCA Bce MHorouucieHHee. O6 2TOM 1epuojie MOXHO CYIUTh M0
penbeaM Ha CcTeHaX TrpoOHUIL WiIM  XpaMOB (GapaoHOB W  MOJENAM
CynoB, HaigeHHsIX B HUX. [lo HMM MOXHO COCTaBMTH IIpe[CTaBJICHUE
o dopMe M KOHCTPYKUMH CYIOB, XOTH H JIOBOJIbHO oOuiee: pejibedbl
ObLIM CTUIIM30BAHHBIMH, @ MOJIEIIN CITHIIIKOM 0000111CHHBIMHU.

JlepeBsiHHBIe Cyj/la HauuHaoT CTpouTh B  Erunre BO BpeMeHa
Jlpesnero uapcrea (I-VII pguuactuit, 3200-2240 rr. go H. 2.).
[lo BHewmHedn dopMe OHU ObUTH TMOXOXKHM Ha Cyjda JIOJAMHACTUUECKOIrO
Mmepuojia:  UMeNu  JIyHooOpasHblM  npoduiib, WiIH, TouHee, Tpoduib
aneJIbCMHOBOW KOPKM C [MOJHATBIMH KOHLUAMM, IUIOCKOEe [IHMIe, OoJib-
Uyl MpHHY M Manyw ocaaky. He wmenee 40 % BblcOTBI Kopryca
CyJIHA JIOJDKHO ObUIO HAXOMAMTHCA B BOJE, UIA TOro 4to0bl OHO MOTIIIO
mnaBath no peke. Ilonarawor, yro npu Beixone B mope Opanu basiacr.
KOHCTPYKIHK CYIOB 4YacTUYHO 0ObscHAwT M Tem, uto B Erunre
POC/H TOJIBKO TaKHe /IepeBbfl, KAK aKalus W CMOKOBHHIA, M3 KOTOPBIX
MOXHO ObUIO HW3rOTOBUTH KOPOTKMEe [IO0CKH. HapyXHbIM KWIb OTCYyT-
CTBOBa&JI, BJIOJIb CyJIHAa OT HOCa JI0 KOPMBI TPOXOJWIT BHYTPCHHUH
KWIb C MOIIHBIMUA [OIEepPeUnHaMHU — TPAaBep3aMu, K KOTOPbIM Kperuiu
obmmBKy. Ona cocrosjla M3 KOPOTKHMX JIOCOK, YyCTaHaBJIMBaeMbIX
Ha 1IKMAaXxX.

KOHCTpYKIMA HWIBCKUX CY/J10B ObUla CIUILIKOM XPYIKOW, MOITOMY
Yy MOPCKMX CYJOB BeChb KOpHYC MO JUIMHe Bj0Jib O0proB 0OXBaThIBalIK
TpocoM. YtoObl mnpeloTBpaTHTh eperub Kopryca, B HOCY H KOpMme
YKJIafIbIBAJIM TONepeYHbie Opycha, KOHIBI KOTOPBIX COCIUHSIM KOPOT-
KHUM  TpocoM, OOXBaTbIBalOUIMM  CHAapyXu KOpIyc cyaHa. Mexy
[ONepPeYHbIMH  DWIKAMM HATATMBAIM  €UIe  OJIMH  TPOC, OIMPABIIMHCA
Ha BEPTHMKAJIbHble CTOMKM C PasBWIKOH. Tpoc HATATHBAIM KOPOTKHM
CTOPXKHEM-3aKpPYTKOH. B Havase  HbIHemHero  crosietMs  110100HbIC
KOHCTPYKIMU MOXHO ObUIO BCTPeTHTh Ha peyHbIX cyaax Adpuku.
Tpoc mnpoxoamn noj  JIBYHOTOM, 3aBJIMBAKILEHCA MAYTOH, KOTOPYIHO
yAepKHUBaIM 1pu  nomoiud wraroe. [lpu Heo®OXoaumMocTH Maury oly-
ckanu. Ilapyc, yxkperuieHHbIH Ha pee, ObUT YeThIPEXYTOJIbHBIM, BBICO-
KMM M y3kuM. [pebkoBble Beclia M OJHO WIH HECKOJIbKO OOJIbLINX

14



BeCesl — pyJieH,  BCTABJICHHBIX B YKJIOYMHBI  HA KOpME, JIOTNOJTHSIHU
BoopyxeHue cyaHa. CyaHo T1akoro Tuna 6bUI0  peKOHCTPYHPOBAHO
o 3HaMeHuTOMYy Oapensedy, HaienHomy B rpobuuue rpex OGpartbes,
ocHoBaBUMX V puHactuio (oxosno 2550 r. 0 H. 2.) (puc. 5, 6). Onuu u3
HMX — chapaon Caxopa — Beiesl W300pa3uTh Ha CTEHaX T'pOGHMIBI ClieHBI,
pacckaspinaioliie o Iviasaiud B KpacHom mope. Brarojtaps stomy mbl
AMECM CBOCTO POjla CYIOBOM KYPHAII MOPCKOIO MyTELIECTBUA.

H3o0paxeruin cyinos Cpeanero uaperBa He coxpaHwiocs. Cyjla ke
HoBoro uapersa, Cyis no MHOTOYMC/ICHHBIM JIOLIE/IIIAM JI0 HAC MCTOYHHKAM,
SHAUMTCIIBHO OTIIMYATHCh OT mpejiliecTBoBaBuMX MM (puc. 7). Ux kopuyca
Gbhuti fipoudee, TAK KAaK YIS HOCTPOWKHM IPUMEHSUIH OalKu, BbITECaHHBIE
M3 JUIMHHBIX CTBOJIOB XBOHHBIX JIcpeBbeR, npUBe3eHHbIX M3 Jlusana. Umencs
BHYTPCHHHH KHIIb, HO He Obuto obGsa3sbiBarouiero nosca. Cyaa B npodwib
CTAIM 3HATUTEIIBHO OCTpee, HOC U Kopma HemHoro Beiule. KoHus nonepeu-
HBIX DBAMOK, YCTAHOBJICHHBIX HA KWICBBIX OaIKaX, BBICTYNAIH U3 OGILHBKH,
UTO YBEIIMYMBAJIO IPOYHOCTB Cy/iHa. Bo wuabexaHue npojonbHoro wusruba
HO-NpeKHeMY  HATATUBAIIM  NPOJIOJIbHLIA  Tpoc. Kpenkas mayra Hecna
YCTBIPEXYTOIBHBLIA HEBBICOKMI, HO OYeHb UIMPOKHH Napyc, YK perieHHbIi
Ha aByXx pesx. Becina umenn yioiounuel. JIBa Gonbumx Becna Ha kKopme,
YCTAHOBJICHHBIX HA ONOPax, CIIYXXWIH PYJISMH ¥ UMeJTH PYKOATKHM 15 yIIpaB-
nenus (puc. 8).

Erunerckue cyja  103BONAKT HAM  MO3HAKOMMTBCA C  HAYaJIbHBIM
NePUOJIOM  HCTOPMH  CydocTpoeHua. (amMu  eruntaHe He ObUIM  BEJIM-
KHMH  MopeiviaBaTenaMu. Tak, ¢apaon Hexo (612-576rr. no u.3.),
4T0OBI  PACUIMPUTH CBOM TOPrOBBIC CBA3H, MOpyunn oboriyts Adpuky
quHuKHHIAM, KOTOpBIC CUMTAINCH HE TOABKO XOPOIIHMM MOperuiaBa-
TeTAMM, HO W BOJBIIMMHM  MaCTepPAMHU-CY/IOCTPOUTENAMH  JIPCBHOCTH.
JT0  0OBACHAETCA, € OAHOM CTOPOHBI, HAJIMYMEM OBOraTeHIlUX JIECOR
(rocymapcrso  Haxonwioch Ha  Tepputopuu  JluBama), a  jpyroii —
CTPEMJICHHEM K  PACUIMPCHUI0 CBOMX TOProBuIX cBsA3ed. OUHUKHIALDBI
ocHoBanu  no. BceMy nobepexbio  CpeiM3eMHOr0 MOPA  KOJIOHHH:
O (DMHMKMHCKHX KYNUaX 3HaIXM Jaiexo 3a ['ubpantapckum TNpoIuBOM,
B ToM uiciae Ha Kaccurepuiax, win  OIOBAHHBIX OCTpoBax (coBpe-
MeHHbpie  bpuranckue octposa). OHO HECOMHEHHO — QUHMKMALBI OKa-
3ain Gosibllloe BAMAHME Ha Cy[0CTPoeHne Toro Bpemenu. Io-Buaumomy,
OHM TICPBBIMH CTAIH CTPOMTH CyJa C KwieM M OGLIMBKOW Ha IImaHroy-
Tax, a noMmellenus JyiA rpy3a pacmonarate mnoja mnany6oi. Pacuser
CynocTpoenua  (pHHUKHHIECR npuxomuress Ha 1200—-700rr. go  H. 9.
O GUHHKMICKUX Cy/laX MOKHO CyJIMTh MO 3HAMEHHTBIM Oapenvedham
w3 Huneruu u Xopcabapa, Ha KOTOpbIX M300paxeHbl BOEHHbIE CyJia
C TapaHoM W ABYMs DANAMH BECesl, PACTIONONKEHHBIX JIPYT Haj [pyrom,
M TOProBbi¢ CyHa JUIA NEpeBO3KH Tpy308. BHICOKHH HOC OJIHOrO M3 CyJ10B
yKpaulaer u3obpaxenue jomaguHoil rojioBbl — 3MOIeMa (PUHHKHICKOTO
Hapona (puc. 9 u 10).

MoryuiectBo ¢unukuities 6buto nokosieGnedo paspymiennem ChmoHa
KouepHHKamMu-cemutamMu (1200 r. g0 H. 3.), 3aTeM acCHpHHLAMH
(700 r. mo H. 3.) u, HAKOHeL|, eTHITAHAMH.
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Puc. §. Erunercxoe cynno Bpemen llpeBnerc uapcrsa, V muuactus, 2550 r. 10 H. 3.
PucyHok u3 rpo6uuua dapaona Caxopa, Memduc.

Puc. 6. TeopeTHyecKuit YepTex eruneTckoro cyaHa Bpeme V nuHactuu (HauGonblias
mimHa — 28,50 m, Haubonsiuas mmpuna — 3,85 M),
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Puc. 7. Erunerckoe cyaHo Bpemedn Hosoro uapcrtea, XVIII maractus, 1500 r. no u. 3.
PucyHok ¢ penbeda u3 xpama uapuust Xatwencyt, Jetp-ans-Baxpu.

Puc. 8. TeopeTuueckuH uepTex erMMeTCKOro CyaHa BpeMeH XVIII munactun (HauGonp-
was iMHa - 31,50 M, Haubonblias wupuHa — 6,30 m). 17



Puc. 9. ®uuukuitckoe Toprosoe cyano, 720 r. o . 3. PucyHow ¢ Gapesnbeda u3 aropua
uapsa Caprosa Il, Xopcaban.
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Puc. 10. Teopernyeckuit YcpTerk PUHUKUACKOrO TOProBOro CysHa (HauGonbiuas IUTH-
Ha — 31,60 M, Haubonbiuas wKHpuna — 4,80 M).

1 — nuHKuA nany Obl
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[TocreneHHo apyrue Hapofbl — ITPYCKH, I'PeKH, KapdareHsHe W PUM-
NIAHE — HAYMHAKIOT OCMAPUBATh Y (DUHMKHHLEB TOCMNOJACTBYIOLIEE MOJIOXEHHE
B cygoctpoeHMH. OueHb AKTHBHBIMH CTaHOBATCA HApoabl ITEeHCKOro
MOpsi. 3areM YTBepX/IaeTcs aBTOPUTET TPEKOB KaK CYJIOCTPOMTEIIEH.
B cBOMX cy/ax oHM OOBEIMHAIOT JIydllIMe KayecTBa KOHCTPYKUMH 3reHCKHuX
W (PUHUKUHCKHUX CYIOB, ONUPAaACh Ha COOCTBEHHbIE JOCTHXKECHUA B TEXHUKE.
Kopryca rpeueckux cyldoB HMeNnu Kuib, GOpIUTEBEHb W aXTEpLUTEBEHb,
OOUIMBKY BBIMOJHANIM C MAPHBIMHU LUIBAMH, NMOSACHA KPENWIH [AepeBAHHbIMH

LTI PAMM.

Puc. 11. I'peveckas tpuepa, 100 r. 10 H. 5.

Bo Bpemena JlpeHeit [Ipeuu yriuyGnsiorcs pasivuus  MeXIy
TOPrOBbIMH M BOEHHbIMM cyjaamu. Boeunsie cyma mwmmsHon ot 30 mo -35 M
MMeJIM  TapaH, T1OBbilleHHY0 najyby B I[iepe[HeH YacTH M eJMHCTBEH-
HYH0 MauTy, Ha KOTOPYK [OJHUMAJIH, [0-BHIUMOMY, YeTbIpexXyroJib-
Hbli mapyc. CpenHsAsi 4acTh Kopryca Obula HU3KOH, 25 Becell Ha Kax-
JOH CTOpPOHE TMOMAJIEPKUBAIMCh BbIHECeHHBIMM Oasikamu, a 1aBa Golb-
IIMX KOPMOBBIX Becsia CHyXwid pynasamu. BooOuwe, 3to Obumu  eue
CPaBHHUTEIBHO  JIEFKHe Cy/Jla, KOTOpbie MOXHO ObUIO BBITACKHMBATH
Ha Geper.

[ToctenenHo 3TOT THN Cy/aHAa M3MEHANICH, XOTH OCHOBHbBIE YepThl
coxpaHsuiucs. Tak, BeiencrBue BBeeHUs OOJIBLIErO yMclla Becell, KOTOpbIe
pacnojaraid B [Ba-TPY PAJa, I[OBBICWINCE MAaHEBPEHHOCTb M CKOPOCTb
cynoB. OCHOBY cCpeM3eMHOMOPCKUX GUIOTOB COCTaBJISUIO 3HAMEHMTOE
CYNHO AaHTHYHOCTM Tpupema, HA3BaHHasg rIpeKamu 71puepoii. JlnuuHa
Kopryca Tpupemsbl — 35—40 M, 1uMpuHa — 6 M, BMECTUMOCTb — OKOJIO
200 yenoBexk — BOOPYXEHHBIX BOMHOB W MAaTpocoB. Tpupema Hecia OfiHy
WIH HecKomnbKo Maut (puc. 11, 12). i



[TosnHee B Koputde nosABWINCh TAKHE BOCHHbIC Cy/1d, KAK KATAPPaKThHl.
06 21MX cy[ax HeT TOUHBIX JIaHHBIX, OHM peiKOo yrnomuHawicsa. CunuTawT,
uto Mo GopTamM MX KOpiyc umell cBoeoOpasHyo GPOHIO /UIA 3alIMThl OT Bpa-
KECKHMX TapaHOB.

Toproseie cyja yxe OTJIMYAKOTCA OT BOCHHBIX. [lepBbIe XOAWIH B OCHOB-
HOM IOl [apycamMH, Becjla MCIOJIb30BAJIM JIMUIb /U1l MAHEBPOB B raBaHAX.
Ha nocneaHux ju1s ABMXKEHUA IPUMEHSIIN TOJIbKO BeCia.

Boennbiii  ¢uior KapdareHa coctossl NpeMMyIIeCTBEHHO H3 BOJIbIIMX
Kunkepem, Win Keunkeupem' . OHU 3amuiany kapdareHCKHe TOPropbie cy-
na, wiaBaswue 1o CpeauseMHOMY MOPK M JIdKe BBIXO/IMBILKHE B OKEdH.

Puc. 12. Teopernmdeckuit depTex rpedeckodt Tpuepbl (Haubonbiuas wiHHa — 36,50 m,
HauGonpluas wupuHa — 5,50 m).

[Tomeputbesi cunamu ¢ Kapdarenom Ha mope mor T1oipko  Pum.
Pumckue cyma (rasiepbi) ObuUiM BOOpyXKeHbl ,,BOpOHOM™, u300peTeHHbIM
['aem  Jlywiuycom. ,Bopon”, oOmeryaBiumu  abopjiax  BpaXkecKoro
CYAHa, InpeicTaBisyl  coBOH  NMOBOPOTHYW  CXOAHK € LIAPHUPHBIM
YCTPOHCTBOM C O[IHOH CTOPOHBI W OCTPbIM ,KitoBOM™ ¢ apyrou. Koraa
cyna cOmwxanuch, CXoaHw cOpaceiBain, ee ', KJ0B” BTbIKAJICA B Ila-
ny0y BpaXecKOro cyaHa W He [aBajn cydam pasodtuce (puc. 13).
TI'anepvr (nenrepst), noctpoeHHbie 1Mo obOpasny KapdareHCKUX KHHKCpeM,
UMelIM okojio 70 M B WIMHY M 8 M B LIMpUHY U Moryin Gpate 300 rpeb-
mwoB u 100 Boopyxenubix BouHoB. [logoOubie pasMepsl Kaxyrcs
HenpaBONOJOOHBIMH, HO Cyjia, HaWjaeHHble B o3epe Hemu okono
Puma, noaTBepawIM  ITM  JaHHBIe: OHM MMenu B jumMHy 71,3
u 73,0 M. Haxogku Mno3BOJIWIM BbIABUTb pPAJ HEU3BECTHBIX [0 TOro
BpeMeHM JleTaJled M, Kpome TOro, AaJiH TOUHYH HHPOPMALMI0 O PUM-
CKOH CyJOCTPOMTEIbHOH TexXHuKe. [IpM CpaBHMTEJIBHO IUIOCKOM  KOp-
nmyce cydga MMeNM MATh KWIeH, Ha KOTOpbIX ObUIM YCTAHOBIIEHBI IIMAaH-
royrsl ¢ OOLIMBKOM M3 TIMHUM (MTAJBAHCKOM COCHbI), MOCTABIIEHHOM Ha
pepeBsinHbiX 1wMnax. [logBognas wacte cyaHa Obula MOKpBITa  THPO-
BAHHOW 1UEPCTbI0O MW CBepXy IIPUKPBITA CBUHIOBBIMM IUIACTHHAMH Ha

' Cypna ¢ nATBIO PSAIAMHU Becesl WIK NATHI0 rpebliaMu Ha Becie.
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Me/IHbIX TBO3/AX. Kak BHIAMM, pUMCKOE CYJ0XO[ACTBO M TEXHMKaA Cy[0-
crpoeHus yxe B 30 r. [10 H. 9. JIOCTHIJIM BbICOKOro pacupera. bnarogaps
JTOMY PUM MOI' CTPOMTDH Cy/Ia, NPEBOCXOJIMBLIME MO [UTMHE JIMHEeHHbIe Cy/ia
cepe/idibl XIX B.

B coctaB pumMckoro ¢guiota BXOWIM MHOroBece/IbHble MEeHTePbl U TpUpe-
Mbl, BOOpYXeHEble KatanyjibraMd. OHM aKTHBHO 3alMLIAIIM TPY30Bble Cy/a
B Cpetu3eMHOM MOpe H OKeaHe.

[lo popme pumckue cyja HanoMuHanu peib. Ha Hocy cynHa usoOpaxa-
JIM MX [J1a3d, 1103/1Hee B ITHX MecTax CTajiM JesiaTh KIio3sl. Beciia GbUIH

l:lllll THIsne

Puc. 13. Pumckasi kuHkepema (peKOHCTpY KuMs Kopasuuu) .

OXOXH Hd IUIABHUKH, U B THOKOM BeepooOpa3sHOM yKpallleHHH Ha KOpMe
MOXHO y3HaTh XBocT. K stomy cienyer po6aButh, yro no Gopram BbICTy-
Majid ABe DKM [Uis 3aLUMThl OT BPAKECKOTO HAMA/ICHUsA, B Mepe/Hel YacTH
HOCa HaXOodWiICAd ,,KJIOB” — TapaH, 4 Hajl HUM — U300pakeHHe TOJIOBBI
KUBOTHOTO: Bapana, Kpoxonuna u np. Cyjga UMenu OfHY MauTy ¢ NPAMBIM
WIH JIATHHCKHUM MapycoM Ha JIBYX pesX. boblime cyjaa, KpoMe TOro, UMeEIu
$oK- U BGuzanb-maurbl. Takenax pUMCKHMX TOProBuiX Cy10B GbUI elle 2J1eMeH-
TapHbIM, [OITOMY OHH MOIJIM IUIBITH TOJIBKO NPH MONYTHBIX BeTpax. 06
9TOM TOBOPUT M ¢GopMa OYeHb BBICOKOTO Kopilyca B Kopme. XOTs, BO3-
MOXHO, pPHMIIAHE, HECMOTPA Ha HeCOBepUIeHCTBO TaKelaXa M IapycoB
Hd CBOMX Cy/1aX, YMEJIH JITAaBUPOBATH.

Heckonbko croneruit Pum  He wumen conepHukoB Ha Mope. Ha
PUMCKHe TOProBble Cy[a OTB@KMBAJIUCh HANaaaTh TOJIBKO IIMPAThl,
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CAKCOHCKME Ha ceBepe M WuiMpHiickue Ha tore. JInsg 6opsbul ¢ HUMU ObUTH
CO3/1aHbI Jierkue U ObICTPOXOHbBIE Cy/la C OIHUM PSJIOM Becell — AUOYPHbL.
MHOrue paccCMaTpMBalT MX KAaK TMPOTOTHII CPEIU3EMHOMOPCKOH Taliephl,
npocyiecTBoBapiliey Biors 7o XVIII .

[Tpubnusurensuo B VIII-IX BB. B paione Cpe/M3eMHOMOPbS BXOIUT
B ynorpeGnenue natuHckuii napyc (latina vela). IlpowmcxosxaeHue storo
Ha3BaHUA 10 CHX TOp HesicHO. BO3MOXHO, Tak Ha3bIBAIM 1apyc CeBepHble
MOpeIUIaBaTelld, Koraa yBuaenu ero B Cpeiu3eMHOM Mope, @ MOXeT ObITb,
9T0 Ha3BaHue latina NMPOMCXOMAMT OT BbipaxkeHus alla trina — TpeyroyibHbIK
napyc, B oTiIMude OT 4eThipexyroyibHoro — alla quadra. Bo BcsAakom crnyuae,
JIATHHCKMHA  [1apyC MMeeT TI'peKo-puMcKoe Npoucxoxgienue. OH nomyuwn
IIIHPOKOE PACNPOCTPaHEHHE, TAK KAK MO3BOJIAI MITH IIPOTHB BETPa.

O BM3aHTHHCKOM CY/IOXO/ICTBe HU3BecTHO HemHoro. Crneayer ro-
Jlarath, YTO BW3AaHTMHIBI CTPOWJIM Cy/1a, MHCIOIbB3YsS OIBIT PHMIAH.
UsBectHO, uTO BM3aHTUHCKUU duior Obul  OOBOJBHO CHIbHBIM. Kak
CBUIETEIIbCTBYIOT HEMHOTHE JIOKYMEHTBI, OH COCTOSiI M3 OPOMOHO8 —
CYIOB C JIByMsl psilaMH Becell, BOOPYXEHHbIX KAaTamyJbTOH, U ABYMHA
MauTaMH. 3TM CyjJla Heciu ClepBa 4eThIpexyrojibHble, a [MO3[Hee
natuHckue napyca. Kpome TOro, BM3aHTHHUBI CTPOWIM namguasl
(TaKk  MHOTJIa Ha3bIBAIM M Cy/a [UIA  yBECEIUTEJIbHBIX MPOTYJIOK)
W cenanouu  (no-rpeyecku — vepenaxu) — HeGospiMe — BCIIOMOraresib-
Hble cyja. BuszaHTuiickMe TOpProBble Cyjla, Kak W BOEHHbIe, [IPOMC-
XOIAT  OT  PUMCKUX. JlpeBHEeHIIMM  ABISACTCS  @KATUA — J1I0BOJIBHO
JUIMHHOE CY[IHO C OJIHOH WIM JIByMA MauTaMH C 4YeThIPEeXyroJIbHbIMU
napycam, HasbpIBaBLIMMHMCH  acato  (OTcwofa M MPOUCXOJMT Ha3BaHWe
cynHa). [losgHee NOABWIMCh MajleHbKHe Tapuodl C OOHOH MAYTOMH
C JIATHHCKHMM TapycoM U JAByMs OOKOBBIMH DYJIAMH H ycuepbli — H0Ib-
e rpy3oBsle cyjla ¢ ABymsa naiybamu u AByMs MauyTaMu C JIaTHH-
CKHUMH 1IapyCcaMH, B OCHOBHOM HCTIOJIb30BABILIMECA [UIA  11€PEBO3KH
JIOLIAJIeH.

B crpanax CeBeproit EBponbl  Tpaguluu  Cy[ILOCTPOCHHA  TOXe
oueHb pgaBHMe. [locTeneHHO W3 NPUMHUTHBHBIX JIONOK pa3BWICA THII
Cy/JHa, KOTOPbIH OT CPeM3eMHOMOPCKUX CY/IOB OTJIMYANICA TeMm, 4TO
ero oOLIMBKA B OCHOBHOM COCTOSJIa W3 [10COK, HAJIOXEHHBIX KpasiMH
JIPYT Ha ipyra (BHAKpoH).

B VIII-XIBB. B ceBepHbIX MOpPAX TIOCHOJCTBYIOT CMeJlbie U BOMH-
CTBeHHble  BUKMHrH. WX npenxku — suioni — nepBbIlH  pa3  yNnOMHHa-
torca y Taumra B, I'epmanuun”. OH ormeuaer nobonbiTHYIO GopMy HX
CYNOB — a@oeli, TaBHbIE UYepThbl KOTOPbIX B TeUeHHEe BEKOB OCTABaJIUCh
HensmeHHbIMH. [lo 18621863 rr. o majgpiX BUKMHIOB 3HAIM TOJBKO
no omumcaHuaM Taumra, apaba Xamop-ubH-®Paznanga M M300paKEHHAM
Ha robeneHe koposesl Matwibabl. B 1862 r. npu packonkax B 60mo-
tax nop liiespurom BhepBbie HAUUTH J1afbl0 BUKUHTOB. OHa ObUTa TakoM,
kak ee omnucan Taumur. Hoc w xopma nanpu GbUIM OJIMHAKOBBIMH, UYTO
03BOJIAJIO WATH HA Becnax B J10OOM HanpaBlieHUWH, He pa3BOPAYMBAfACH.
O6mmBka Obia  BbIMONHeHa BHakpo#. [losgHee oOHapyxwin ewe
HECKOJIbKO CY/I0B.
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Haubonee 3HauuTeNIbHBIMU HAXO[KaMu SABJISAIOTCA J1ajibu M3 [okuiraaa
(1880r.) u Ocebepra (1904 r.). bnaromaps TpajHuUMM BUKWHIOB — XOPO-
HUTH CBOUX KOPOJIEH, BOX/EH ¥ BOECHAYAJIbHUKOB BMECTE C HX CyJaMH — ce-
FOJIHSA Mbl MOXCM COCTaBUTH TOUHOE NpescTaBiieHue o naabax (puc. 14, 15).

Jlajgsu w3 OceBepra (700 r. H. 9.) u Toxmraga (800 r. H. 2.) yna-
JIOCh  PCKOHCTPYMPOBAaTh, TOYHO BOCNPOM3BeAs Bce JieTaid. bbulo
YCTAHOBJIEHO, YTO JIaJlbd BMKHHIOB MMEJIM KWIb; K HEMY KpPElHIHCh
WITMAHTOYTbl, BBINOJHEHHbIE W3 OOHOW 1ITYKH jepeBa. O6umska Obula
HAUIOXKEHA BHAKPOW; K UINMAHTOYTAM e¢ MNPUKPeIUIsIM TIPH  [HOMOUIM

‘n,

Puc. 14. Jlapua Buxunron (900 r.), uaiiyiennas s 1880 r. npu packonkax B IN'okurrape.

IUTBIPEH M KOXaHbIX IUHYPOB, a JIPYr C JIpyrOM JIOCKH OOUIMBKH
COENUHANTM KeJIe3HbIMU TBO3/AMH. B BepxHed uvacty OOUIMBKH J1e/1aJIM
OTBEPCTUS — YKJIIOUMHBI, uepe3  KOiopble mnpoxojiunu  Becna. [lnop
MauThl ObUI  yKpeIUieH Ha KOPOTKOM KWIbCOHE, M3IOTOBJICHHOM M3
OJIHOTO Opycka M MMeBllIeM XapakTepHyio ¢opmy. Ha eamHcTBEHHOM
pee  TOAHUMAJIM  YETHIPEXYIroJIbHBIM  napyc. Pyjiem  ciyxkuno  6Hosbluoe
BECJIO, INPUKpeIUleHHOe cBOoKy  axTepiluteBHA 1NPU  HOMOIUM  CTPOIId.
Jlagbu  Buxkuuror jgocturanu 30-40m B jumHy u umenu 30, a BoO3-
MOXHO, H 060 Becen ¢ kaxigoro Oopra. bosbuume J1aibu Ha3bIBATMCH
opakkapamu, wnu apakoHamu (puc. 16, 17).

B Cesepnoit EBpone B 2T0 Bpemsi CTPOST B OCHOBHOM Ko2eu — TOp-
rOBbIE Cy/Ia C KPVIJIBIM KOpIycoM M OOMMBKOH BHaKpOH, C OHOH Mau-
TOM, HecyuleH mnapyc. bak M KBaprep/eK ITHX Cy/A0B HCIOJIb30BAJIMCH
Kak 0OoeBbie IWIOWA/IKHK, T[JI€ pacnoslarajiuch BOMHbI JUIA 3alllMThl OT
nupatoB. B pesyibratre 5TOro pasnuuue Mexjly TOPrOBbIMH U BOEHHBIMM
CY/IlaMH YMEHBLIAETCH .

Ha w™opcekux nyrsx CpeauseMHOMOpbA  rocnoictsyior Beneuus,
lenya wu Iluza, cospaBimMe KpynHbie TOproebie  ¢Gi10Thbl, BO3MOXKHO,
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Puc. 15. TeopeTMueckuit depTex Najbu BUKHHTOB (HauGonbuias mHa — 23,80 m,
HanBonpilast wupuna — 5,05 M),
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Puc. 17. Teopermueckuil uepTex HOpMaHHCKOro cyaHa (HaubGonswias mimHa 26,50 m,
nanGonsiuas wwpuua — 7,30 m),

1 — maHuA nany6el.
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crapeiillive B MHupe. M3BecTHO, YTO 3TH MOTYIIECTE eHHble pecnyOIIMKH caa-
BaJIW TOProBble Cy/la B apeHly MHOIMM cTpaHaM. [ak, Hanpumep, KOpoJib
Opanuuu Jlioposuk IX B 1268 r. apenjioBan uensid GioT UIA NPOBEACHUs
KPecTOBOro Nnoxoa.

Ha cpe/in3eMHOMOPCKMX Cy/laX BIIEpPBbIC HOSIBUIICA PYJib, [PHKPEILICH-
HBIH K axTeplITeBHI. BeiencrBue 3TOro INpUILIOCH YMEHBLUIWTH BhICOTY
KBapTepieKa, a pymiiellb, ¢ I[OMOLIBK KOTOPOrO W YIPABIAJIM pylieMm,
NpoNyCTHTs uepes orBepcTHe B kopme. Ha u306paxeHusx ceBepHbix
CY10B 3TOr0 MNepHOa BWIHBI TO/IBKO BbICOKasg Kopma U OOKOBBIC pyIIM.
Cyna ¢ BbICOKOH KOPMOH CTPOWIM ¢ [JPEeBHEHLIMX BPEeMeH, 4TOObI
6buI0  ynoOHee 1wibith npu nomnytHom Berpe'. [losnHee W 3;ech cramu
IPUHMEHATh  KOPMOBOH pyib. JLIA  ynpaBieHWs MM  OPH  BBICOKOM
KBapTepjieKe Ha pyMmIelib MNMOCTaBWIM pblYar, MNOBOPAYMBAIOLIMACA B I10-
NIEPEYHOH TUIOCKOCTH, — KOJIJIEPWITOK. IJTO YCTPOHCTBO /10 HACTOMIErO
BPEMEHHM MCIIO/IB3YIOT Ha HEKOTOPbIX HeGOJIbLIMX HOPBEXKCKHUX cyiaax. Oue-
BU/IHO, V1A DOJIBLIMX CY/I0B OHO MaJI0/1eHCTBEHHO.

B XIIB. npoucxomur CcOMMKEHHE CyJOCTPOMTEIIBHOH  TEXHMKH
Cepeprod u lO0xuon Espomnsl. Hauanocs owo, kax mvwer JDk. Buwiianu
B CBOEH XPOHHMKeE, 10cjie BTOpXeHus nuparoB u3 baionusl B Cpeansem-
Hoe Mope Ha korrax (puc. 18, 19). [locie storo pamg ocobeHHOCTeH
HX NOCTPOHKH ObUI IEepeHAT reHy?’3laMHi, BeHEUMaHUAMH M KaTaIOHLAMM.
Hactyrmusumi  XIV  Bex Ui CyJ0CTpOeHMsi OKa3wICA  YPe3BbIYAIHO
IJIOJOTBOPHBIM,

HeoBxomumocts ObIcTpO M 6Ge30MACHO 1ePeBO3UTh OrPOMHBIE MACCh
IPY30B HOCIYXKHJIa [PHYHHOH [10sBJIEHHA OOJIBIIKX [IAPYCHBIX CY/IOB.
Tak, HauMHaOT CTPOMTH CyJa C THUIHYHO KPYIJIbIM  KOPIyCOM,
KOTOPbIC MOIJIM 11€PEBO3UTh 3HAYMTesIbHbIC TPy3bl. JlanbHewiueMy cosep-
IUCHCTBOBAHHMI0 MX CHOCOOCTBOBAIO M300pareHUe OTHECTPEIbHOIO OPYXKHA.
O 1051KHBI BbUIM BbITh OCTATOYHO KPENKHMH, YTOObI IIPOTHBOCTOATH OpY-
IHAHOMY OFHI0. B janbHelieM Kopiyc u nany6y cy/ioB jiefaioT euie bosee
NPOYHBIMH U Ha HUX YCTAHABJIMBAKT apTUIIIEPHIO.

[TapycHoe Boopyxenue cynoB Obulo yiiyulleHO Onarojaps BBe/le-
HUIO  ManeHbKOH (POK-MauThl. I3TO HOBIUECTBO ObICTPO HALWIO [MPU3HA-
HHC Yy CydocTpouTelicH Ha cesepe. [lodgHee crajim  ycTaHaB/IMBAThH
W TPEThD Maury Ha Kopme — OM3aHb-MauyTy, KOTOPYI0 4Yacrto BOOpPY-
KaJIM  JIATHHCKHWM  [1apycoM.  YcraHoBKa  OM3aHb-MauTbl  1103BOJIMJIA
YMEHBLUMTh [1aBJICHHE BOJBI HAa pyJib, BO3HHUKAKIIEC IPH YBAIWBAHUH
Cy/IHa TIO[l [eHCTBHEM HOCOBOro mnapyca. buiaromapsi Ttakomy Boopy-
KCHUIO  CYJJHO CTAaHOBMTCA ©Oosiee  MaHeBpeHHBIM. Tak Kax HOCOBOW
H KOPMOBOH miapyca Obuth HeGOJIbIIMMHM, OCHOBHBIM [apyCcOM MpPOJOJI-
Kajl OCTaBarbCa IPOoT Ha rpor-maute. Ha Ttomax maur ycraHaBJIMBaJIu
GosibliiMe  IUIOINAJKH — Mapchl,  NpeJHA3HAYCHHBIE  JUIA  pa3MellleHus
CTPEeJIKOB M3 JiyKa, apOajera, a TMO3/lHEE M OTHECTPEIbHOTO OpPYXKHs.
Htobbr  obsieruuts  ynpaBiieHHe CyaHoM, ObuUla  yayulieHa  POBOIKA

" ABTop owKbaeTCA, TAK KAK [pPH MOMNYTHOM BeTpe TaKoe CYAHO CTAHOBHIIOUH
OYCHB pblCNﬂHBthA
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Pyc. 19, TeopeTHuechuit HepTeK TaH3CACKOIo Kotra (Hanbojbiias Winka — 28.80 m,
HanBoIbLIan Mputa — 8 M)
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crosyero ¥ Oeryuero Ttakesnaxa, BaHTbl CHabGXeHbl BbIOJIGHKAMM, BIiepBbie
NOABUBUIMMUCA Ha cesepe. bolibime cy/ia Tenepb CTPOAT C TpeMs M Jiaxe
YeThIPbMs MAauTaMH C IIPAMBIMH IAPYCAMM, Majlble — ¢ JIATHHCKUMHU. BoeH-
HbIE Cy/la — rajiepbl — BOOPYXaJIu JIATHHCKMMM [1apyCaMHu.

B nepsoi nosioBuHe XV B. KpPyIHEHIIMM Tpy30BbIM CY/JHOM Oblia
KapakKa, BO3MOXHO, [OPTYrajibCKOro npoucxoxaenus. OHa wumena
HECKOJIBKO TIPOJIOJIBHBIX  KpelUleHWH, BbICOKMM ©0akK, a Ha KBaprep-
aexke — aBe naaybpr  wim  6Gosiee; 10 BOJOM3MELICHUIO [IPEBOCXO/IWIA
paHee cyulectBoBaBuiMe cypa. Haumbonbuume M3  Kapakk, OYEBMIHO,
nocturam 2000 1. Ouu Obut XOPOLIO BOOpYXeHbi: umend 30-40 mny-
miek. Cyjia Hecsid TpU MauThl: B CepejidHe TpoT-mMayty ¢ OOJIbILMM peemM
M UPAMBIM 11aPYCOM, COCTOAUIMM M3 JBYX MOJIOBHH, B HOCY — (pOK-MauTy
TOXE ¢ NPAMBIM NAPYCOM, B KOpMe — OM3aHb-MauTy C JIATHHCKHM [1apycoM
U Ha Bake — OyLINIPHUT.

B XV u XVIBB. Ha napycHbIX Ccyaax BCJIEIACTBHE YBeJIMUEHHA
MX Pa3sMepoB OABWJIMCh COCTaBHbIE MauTbhl, KOTOpble HECIHM Cpasy
HECKOJIBKO napycoB. Ilrowmazps mapcesien u Kproucered Obuia yBeliMueHa,
uTo OOJICruMIO ynpaBjieHHEe W MaHeBpPUpOBaHue CyJHOM u pabory ¢ na-
pyCaMu Ha BOJIHEHHH.

C 210r0 BpemMeHM Ha MOpSX JIOMMHMpYeT GOJIbLIOE MAPYCHOE CY/IHO,
BOOPYKEHHOE apTWIepHen pa3iMuHoro Kaiinbpa, B KOHCTPYKIHMH KOTOPOIo
Hallesl OTpaXKeHHe OlbIT CyA0CTpoeHUus B Cpeilu3eMHOMOpPbe U ATJIAHTUKE.
OtHolIeHHe JUIMHBI KOPIyca K LIMpUHe coctasiisio ot 2 : 1 mo 2,5 : 1. bna-
rojiapa 9TOMY YJyULLIHIHCh MOPEXO/IHbIE KauyecTBa Cy[Ha, YTO MO3BOJIWIO CO-
BepiliaTh /lajibHUe w1aBaHusa B AMepuky u MHauio u gaxe Bokpyr cBera. Tak,
cyna, Ha Kotopbix aBaiu Konym6 u Mareiad, 6601 psaioBbIMU, HX BbIOH-
pain 6e3 ocobou TiarensHoctn (puc. 20).

YKe ynoMMHAlIOCh, YTO YETKOIO pa3jIMuMs  MEXIy NapyCHbIMH
TOProBbIMH W BOEHHBIMH CyJdMH B TO BpeMs He ObUIO: THIMYHBIM BOEH-
HBIM Cy/IHOM B TeYeHHe BeKOB Oblsla Nuus rpebHas 2anepa. Benenuas-
ckast rajiepa (puc. 21) pocrurana B miuHy ot 40 go 50 m, B wmpuHy —
S5M M OoT Kuis 10 nanybel —oxkono 1,8 M. Ha kaxagon cropoHe
rajiepel  pasmewainocs or 26 g0 30 0aHOK, YCTAHOBIIEHHBIX MO YIJIOM
K Gopry. Ha Oanke Haxonwiocs mo Tpu rpebifa, KaX/bli M3 KOTOPBIX
umesl cBoe Becslo (cucrema tepuapyosio). B XV B, GaHku pacnonaranu
BEPTHUKAIBHO JIPYT HajJl [PYroM W Ha KaX[I0e BeC/O CaXaJld OT Tpex
J0 uiecTH rpebuosB (cuctema ckajlowyno). Becna ycraHaBnuBanM  Ha
BO3BbIILABILUEACA HaJg OopTomM Oanke — MOCTHIlE, JieXaBllled Ha  110-
nepeuHpix  Oajkax — Gakanspax. Ha noctuny craBwi  danbmboprt
(mo-uTaj. impavesata) s 3awMTbl TPeOLOB OT BP@KECKHX BBICTpe-
70B. ITO Ha3BaHUE MPOUCXOAMUT OT HA3BAHMA OCOOBIX BOJBIIMX LIKUTOB
pavese, KOTOpbi€ [PUMEHSUIM CTPEJIKH M3 OFHECTPeJSIBHOTO OpYXKHA.
llutel  NEpPBOHAYAIBHO  CTABWINM  BEPTUKAIBHO  BAOJb.  IUIAHLIMPA.
[losguee oHM ObUIM 3aMEHEHBI [IePeBAHHBIM 3aKPBITHEM C MaJIeHBKHMHU IPO-
pessiMH [UTs npoxoja Beces (cm. puc. 21, 22).

[lany6a  ranmepbsr  fenusach  MONEPEYHBIMM  JIOCKAMH — MYXITy-
KAMH — Hd TPH YaCTH: HOC, Cpe/iHIO vacTh W Kopmy. Ha Hocy Ha-
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Puc. 20. ,,Capra-Mapus™ — cymHo Xpucropopa Konym6a, 1492 r.

Puc. 21. BeHeunatickas ranepa, 1300 r.
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xopwrace 6Gonpiias wiatpopma, Kpas KOTOpoH y 6GOPTOB NOBBIILAIUCE.
Ha Hux pasmewiaiiuce conparbl NMpu NOAroToBKe K 6ow0. B 3amgHeit yactu
KOPMbBI Haxo[WJ10Ch KOpPMOBOe nomerieHue — ,,06ecexa”, 6G0KOBbIE CTEHKH
KOTOPOH BEHEeUMaHIpl NbIMIHO yKpawand. Hag Helt Bo3Bwluancs GanjgaxuH,
OOBIYHO M3rOTOBJIAEMbIA M3 OPOrux TKaHed. Cpe/lHAA yacTh, B KOTOPOH
pacnonarajich rpebubl, [e/Wiach Ha JBe NOJOBHHBI IPOJIOJIBHBIM Iiepe-
XO[10M — KYPpLIEEH, 10 KOTOPOH OOBIYHO XOAM/IH HAJACMOTPUIHKH — KOMHT
H noaKoMHTbl. Hoc ranepbl nepexojui B [UIMHHBIA TapaH, BO3BbIILUABIIMACA
HaJl BaTepJIMHUEH.
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Puc. 22. TeopeTHYeCKHH 4epTek BeHeUMAHCKOW rajiepsl (Haubosbllasi [UTHHA — 48 M,
Haunbonbluas wWKMpuHa — 6,80 m).

O6biuHO Ha ranepax ObUIO Be MauThl: POK-MauTa Ha HOCOBOW IUIATOP-
Me W IpOT-MayTa — Ha PAacCTOSAHMM '[3 [UIMHBI Tajiepbl, CUATas OT Hoca. OBe
MauThbl HECJTH JIATHHCK Me napyca.

Texnuka Gos He omIMYANAcCh OT NPUMEHSBILUEHCS B AHTHYHOE BPeMSA:
rajepa 1jla Ha BpaXeckoe Cy/Ho, obcTpenuBas ero u3 opyaui. Kak Tonpko
TapaH BOH3aJICA B HaABOJHYI YaCTh Cy/IHa MPOTHBHHKA, CONIAAThI Bpocanucey
Ha abopnax.

Ha ranepax, xak u Ha IpOMOHaxX, MMEJIMCh KaTany/bThl U PYTHEe MeTa-
TeJIbHbIC MAallUKHHbI, BOMHbI ObUIH BOOPYXEHBI ,,lPEYECKHM OrHeM”, CTpesilaMHu,
a NO3/1Hee W OTHECTPEJIbHBIM OpPYXHEM. 3aTeM Ha CMeHy 3TOMY BOOPYXEHHIO
MpHIUIa apTHUTepusA. B HOCOBOM YacTH noj Bo3BbilleHHeM 1ay6bl, 0ObIYHO
B Cepe/iMHe, Ha Kypliiee, CTOsIa TAXKesIas My1IKa, Ha3bIBaBIIAACA KYPILIEHHOH,
M IO /1Ba HeBOJIBILIMX OPY/IHs 110 BOKaM OT Hee.

Pasniuuany 1Be rpynnbi ranep: rajiepbi-3eH3UIIH — y3KHe, ObICT-
pbie M MaHeBpeHHble K GacTappa-ranepb — Donee LMPOKHE C KPYT-
JIOH KOPMOH, MeHee ObIcTpble U MaHeBpeHHble. [locieHue, eCiiM HX HCMOMb-
30BAIM [IJIsA 11€PEBO3KH TOBAPOB, HAa3bIBAJIK TOPrOBbIMH.

Ot ranep mnpousonuim oueH» ObicTpas ¢ycra ¢ 18—22 GaHkamu
A rpebuoB no kaxuaomy 6opry, eaauora ¢ 14-20 Gaukamu, 6pu-

eantuna ¢ 8—12 GaHkamu, caera (nerkui ¢perar, Ha OCHOBE KOTOPOro
29



[O3/iHee BO3ZHUKIIO TOPrOBOE CYJIHO € TPEMsA MauTtamMu) ¢ [PSAMbBIM [apycoMm
Ha POK-MAUTE M JIATHHCKHUMM [1apyCaMM Ha I'POT- U BU3aHb-MauTax M, HAKOHEI,
¢pecar ¢ 6-20 Gankamu. llpuBeeHHble Ha3BaHUA BIOCIIEICTBUU ObUIM MC-
110J1b30BaHbI /U1t 0003HAYCHUHM CY/I0B COBEPILEHHO JIPYTUX THIIOB.
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Puc. 23. Beneuuanceroe roprosoe cyano, 1500 r,

bosiblMe pazmepbl, ueM rajiepbl, UMenun 2adseacsl. UX JUTMHA JI0XO/IKIIA
no 70 M. Ony HecIM TPU MadThl 1 UMeIn 110 32 BaHKHU ¢ Kax/10ro 6opra 1o/l
najybou. Ha nanybe pasmeinaiace apruuiepus. Boobuie, Mopexo/iHbie Kaue-
CTBA laJlepbl OCTABJISJIA KeJIaTh JIYULIEro, MOITOMY IUIABAHUA Ha HUX ObUIM
nebesonackHbl aaxe B CpeauzeMHoM mope, a TeM Bostee B Amiiantke. bosib-
HIMC TPY/IHOCTH Tipe/icTaBisia pabora ¢ 6osbiuumu napycamu. [lpeumyntectsa
rajiep NposiBIAJMCh 1IPH TUXOH 1Orojle, KOI/ia Cy/laM y/1aBajioch pa3sBHUBATh
CPABHUTEIBHO OoJblilyI0 CKOpOCTh. [To2TOMY, 4@ BO3MOXHO, M BCJIECTBUE

MHOI'OJICTHEH TPAaJAMUMU, Tajiepbl HE HCUC3IM JIaXKe TOrHa, KOrjda XOpoulo
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BOOPYXXEHHblE Cy/la IOJHOCTBIO [10Ka3ajlM cBoe npeumyulecTBo. Tak, eure
B XVIII B. noutn Bce MOpPCKHE ACPXKABbI 11POIOJDKAIK TIONMOJIHATL CBOH (ot
rajlepaMM M rajleacamu.

B cepeaune XVIB. 1epMMH ,,Kapakka” BbIXOAMT U3 ynorpebieHus.
bosblioe napycHoe Cy[IHO C TPeMsl WIH YeTbIPhbMS MauTaMM Ha3bIBAOT MPOCTO
cyonom — nave (puc. 23). Hanbonee 3namennto cyino I'enpuxa VIII ,,Iedpu
I'peiic ¢ Jlpwo”, coxpaitenso ,,lappu”™ wiu ,,I'peitt Tappu”, Kak CTaIH Hadbl-
BaTh ero eule Ha sepdu (puc. 24, 25).
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Puc. 24. ,,T'peit1 lappu™ — cynuo lenpuxa VIII, 1514 .

J10 cyaHo BostoM3MeuieHueM 1000 T, mo-BUMMOMY, elile Mo OBILIMB-
Ky BHaKkpoH. Jlocku ODIUMBKY KpeNnwiuch NpH MOMOUIM J1€PEBAHHBIX LUTHI-
peit — Haresied. CyHo Ob110 Boopyxeno 195 opyausamu U umesno 900 ueso-
BEeK KOMaH/ibl. OHO HECJI0 YeTbipe MauThl CO CTEHBIaMH; HAa KOPMOBOM MauTte
Bbi1a TONIBKO OjHA creHbra. HegaBHo Ha p. XemOs1 ObulM HaHeHbl OCTATKH
BosbIoro cyjaHa ¢ OOLIMBKOH BHAKPOH, IIPHHAUIEkKallMe, KaK I0/1arawT,
wI'pedr Iappu™. Eciu noarepaurces, 4ro 310 AedcrsutensHo ,,Ipeir Fappu™,
TO, MOXaJlyH, Mbl DyjleM UMETh HOCTICIHUH BblJlaloMics obpa3sel KJIMHKep-
HOH ODLIMBKH KOPpIyCa TAKOro poja.

Ha cesepe EBponbi B XVIB. mnosinsiercs HOBBIH THII Cy/IHAa, MOXO-
KHH Ha raieac, — nunac. 3710 CyAHO BOdOM3MeuleHHeM ot 150 pgo
800 T wMeN0 TPM MauThl, W3 KOTOPBIX TOJIBKO Ha TpoOT-mMaure ObUIH
mapcenid. K 3TOMy e THIly Cy/10B OTHOCHICA W MOSBMBIUMHCH B cepe-
mae  XVIRB.  2aauon.  Tanuon — BOeHHOE  CYHO  NOPTYTalbCKOro



npoucxoxaenus. [leppoe ynomuHanue o Hem oTtHocurest K 1535 r. B mans-
HeHllleM TIaJIMOH CTAaHOBMTCS OCHOBOH (JIOTOB MCMAHUEB M aHIIIMYaH
(puc. 26).

BoopyxeHHbIH, KaK OOJIbIIOE NMAPYCHOE CYHHO TOr0 BPEMEHM, TaJIMOH
MMEJT CPaBHHUTEJIBHO OCTPBIA KOPIYC, [JIMHA KOTOPOro MO KWK PaBHIACH
TpoHHOM 1MpuHe. UMeHHO Ha HeM BnepBbie OpyausA ObUIM yCTaHOBJICHBI

Puc. 25. Teopernyeckust veptex cyaHa ,,Ipedt Fappu™ (Haubonbluas wimna — 51,40 m,
Haubonbulas umMpuna — 11,40 M, Borousmertienue — 1000 1).

M HaJl, M MOJ IJIaBHOH NasiyboH, YTo NpUBeNo K NOoABJIeHUI0 DaTapeHHbIX Iia-
ny6; opynusa crosin no 60praM M CTpeIfy uepes nopTel. Besiencraue atoro
ObUIM 3HAYMTEIBHO COKPALIEHb! MOMELIEHUA 1A MepeBO3KH rpy308. OTcyT-
CTBME BBICOKHUX HAJICTPOCK W [UTMHHBIH KOPIYC MO3BOJIAJ TAJIMOHY XOIUTH
BpicTpee M Kpyue K Berpy, uem ,,KpyribiM” cynam. Bogousmeluenue Kpyii-
HEHIUMX HcnaHCKuX ramoHoB 1580—1590 rr. paBusnocs 1000 1, aiuHa —
50 m (37 M o KW0) ¥ WMpuHa — 12 M.

O cynocrpoennn XVII B. Mbl WMeeM 3HauuTe/IbHO BOJIbILE CBEIEHMH,
TAK KaK COXPaHWIHCh PYKOIMCH H KHHUIH, 1O KOTOPbIM MOXHO I1pO-
CeIUTh pa3sBUTHE CYI0B BO Beex pertanax. [Iporpecc Hayxku u  Tex-
HAKM 1IpUBEJl K 3aMETHbIM YJIyYLIEHMAM B KOHCTPYKUHMH KOpryca
CyAHa M TeXHHKE YynpaBjieHHss WM. [aJIMOH, [IOCTUTIIUMH CBOEro pac-
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usera B koHue XVII B., nocrenedHHo ycrynaer mMecto 0osjiee COBEpIIIEHHBIM
cynaMm. bak u KBaprep/ex yMeHbLWAKTCA 110 BbICOTE. YKpalleHus, CKYJIIbITY-
pbl M OPHaMEHTBI, PaHee Meperpy’kKaBlUIKe BbICOKY KOpMy, BopTa u HoOC, cTa-
HOBATCA mipouie ¥ Gonbuie rapMoHHpywT ¢ obuwmM obnukom cyaHa. Cyna
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Puc. 26. Aurnuickui ranuos ,,Ionpen Xuun', 1580 r.

ObUIM BOOPYXE€HbI TPEMS MauTaMM C MapcesisiMH, NpHYEM Ha JIByX M3 HHUX
uMenuch Opamcenu, a Ha OM3aHb-MauTe — JaTMHCKas Ousaub;, noa Oyuunpu-
Tom Obu1 npsMon napyc — onmuua. IloasnswTtcs M jo00aBoyHbie napyca:
STHCEITH M YHJIEPJIUCEIIH.

B XVIIB. no 3akasy cneuuaJbHbIX TOProBbIX KOMIMaHuk Obul
CO371aH HOBBIH THII CyJHa, [peJHa3HaYeHHbIH [JIA [1ePEeBO3KH TPy30B
¢ Bocroka. HaubBonee 3Hamenuroir Obuia Oct-MHackasa Kommnanus,
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MO3TOMY Cy/Ja MHOTAA HA3BIBAKT OCT-UHOCKUMU. VIX BOHOU3MELUCHHE B Cpe/l-
HeMm cocrtaBasio 600 1. Cyna HecliM TPM OCHOBHBIE MauThl U Ha KOHUe Oy
PUTA HONOITHHTENIBHYI0 MAJIEHBKYI0 MauTy (adriMuaHe HasbiBaliv ee Oyu-
MPUTHOH (POK-MauTOM) — GIKHIA-CTEHBIY — C IIPAMBIM NapycoM. JTa Mayra
6bUta ¥ Ha BoeHHbIX cyaax ¢ XVI 1o cepeaunst XVIII B. (puc. 27).

Xots cyna Ocr-Mupckon komnanuy u Obuin Boopyxenbl 16—20 myuika-
MM, OHH HEe MOITIH YCHELIHO CpaXarthCs ¢ BOeHHbIMM cyaamu. [loatomy

Puc. 27. ®paHuy3cKoe BOEHHOE NapycHoe ¢y aHo ,,JIa Koponxe”, 1636 1.

BCKOpe TOProBbié Cy/la HAaUMHAIOT OTIPABIIATL MO KOHBOEM BOEHHbIX. Padsn-
yMe MEXJy BOEHHBIMU M TOPrOBbIMM Cy[aMM CTalo Oosiee OTYETIIMBBIM.

B CcBOMX IJIABHBIX YepTax HOBBIH THI Cy/HA, CMCHHBIUMH I&JIMOH, NOYTH
He Mensuics Gonee cra jier. Haxe B XIX B., HECMOTpA Ha TEXHUYECKYI0 W MH-
AYCTPHAJIBHYIO PEeBONIOLMIO, 2 TaKXe rosfBieHUe HOBbIX (Gopm Koprryca
W JBMraTels, MApycHbie Cyja ITOr0 THNa OCTaloTcs Hauboslee pacmpocTpa-
HeHHbIMK (pHc. 28).

OtHouleHMe [UIMHBI KOpRyca K IIMPHHE OCT-MHACKHX CyH0B Obuio
euwte Oonsuie, 4Yem Yy ranumoHoB. Ha xwip ycrasaBnusanu $GaopTum-
Gepchl  (mepBble HWKHME YacTH LUNAHTOYTOB), @ HAa HUX W Ha KWIb
yKnagbiBanu KwibcoH. K  drnoprumbepcam Kpenwsiv H3OTHYThle YacTH
IUNAHrOyTOB — QYTOKCh, a K HuM TtonTuMOepchbl, obpasylowe Oopra
cynua. lllmawroyrst CTaBMIM Ha HeOONBLUIOM PpAaCCTOAHMM JIPyr OT
apyra, ocobeHHo B mectax GoibLIMX HAarpy3ok, a B PaHOHe YCTaHOBKH
MauyT OHM Obuin  aBoMHbIMH. Habop noaKpemwisuiu ropU30HTAIbHBIMH.
M BepTHK&IbHBIMM KHUuamu. Kopnyc wusrorosnsyin w3 nayda, npudem
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IPH NOCTPOHKE CTapaiuch, 4ToObl opma nepeBa cooTBeTcTBOBaNa dopme
JEeTaIH W, CIe[loBaTe/IbHO, U3rub BOJIOKOH COOTBETCTBOBAJ ee uarnby. B pe-
3yNbTaTe YMEHBUIAICA OTXO[ JAPEBECHHbI W MOJIYYAIUCh YPE3BBIYAHHO IpPOY-
Hole aetain. K mmanroyram j1y6osbie 10CKH OOMIMBKH KPENWIA MPH MOMOLIM
JAepeBAHHBIX LIMIMOB: XeJIe3HbIC I'BO3/IM CTAPAJIUCh HE TNPUMEHATh, TaK KakK
OHM BBICTPC pXKaBeiH, AMaMeTp UX YyMEHbLUAJICA U OHM BbiNafasiv. BHelHsAs
obmmBka kopnyca uMmena toawuHy 10-15 cm, BHyTpeHHss — go 10 cm,
NoITOMY 0011asA TONUNMHA KOPITyca, BKI0Yast IUIMAHT Oy Thl, COCTaBIIAJAa OKOJIO
60 cm. lippr OCWIMBKM NPOKOHONAYMBAIM NAKJICH, [POIMTAHHOH THPOM
H CMOJIOH. Uil 3alMTBl OT JIPeBOTOUIEB, Pa3pylUAKILIMX [EpeBO B BOJIE,
MOJIBOIHYIO YaCTh KOPIycCa, IpeJiBapuTeIbHO CMa3aHHYI0 TUPOM, MOK PbIBAJTH

 —

Puc. 28, Teoperuyeckui yeprex cyaxa ,,JJla KoponHe” (HauGonbluas juinHa — 70 m,
uiMHa 1o BatepiuHumn — 50,70 m, Haubonsilas wupuHa — 9,30 M, BojlOH3IMeElLIEHHE —
2100 1).

AOCKAMM M3 BA32, TONUMHOH 2 cM. JIOCKHM KPEenuiH XeJle3HbIMH I'BO3AAMH,
MOCTaBJIEHHBIMH TaK OIU3KO JApYr K [IPYry, YTO MX HLUIANKH 0Opa30BbIBAIH
MOYTH CIUIOLIHOE MeTauiHyeckoe nokpeitHe. Takon crnoco® 3awmtel Gbul
HIMPOKO pacipoCTpaHeH B anridickoMm ¢nore ¢ XVI B, Beero misa nocrpoit-
KH KOpIlyca MapyCHOIO BOEHHOro cCyaHa TpeOOBaJioch B CpPeIHEM OKOJIO
2000 xopowio BeicyleHHbIx 1y6os. [Many6a no Been manune 6Gbu1a cBOBOIHOM,
4 B HOCOBOH YacTH OTrpaHMYMBAJIACH [OTNEPEYHOH IepebopKon — DUKIeaoM.
Ot nepebopku Brepes u BBEPX OTXOIWJIA H30THYTasi HOCOBasi OKOHEUYHOCTh —
rajlblOH — YCTPOHCTBO, 6e3yclIOBHO, nepeHsitoe oT rajep. I'ajibioH ¢ HOCOBbIM
yKpalieHHeM — rajibloOHHOH (PUIrypoH — KPENWICA Ha KHABAMreae, ¢ 60KoB
Fa1blOH OrPAaHHYMBAJIM IUIABHO M3OTHYTbIE peMKH — peresin. Ha kopme Haxo-
[WICHA HEBBICOKHH KBapTep/leK ¢ rajepeed, rie pa3mellaiich KOpMOBbIE
KaMmepbl ¥ o HIlepCKHe KAKThI C LIMPOKUMH OKHAMH.

B 3aBHCHMOCTH OT pa3MepeHMH Cy/Ha ero BHYTPEHHIOK 4acTb [eJIM/IH
nanybamu rax, urobpl nonyuvaemsie 06beMbl MOXHO ObUIO MCHOJIB30BAThb
HauboJtee enecoobpasHo.

Mautel COCTOSUIIM M3 Tpex YacTeH: HWKHEH MauTel, CTEHbIH H
Opam<reHpru. C OGOKOB MauTbl M CTEHbIH YJEPXXHBAIM BaHTbl, HaOMBaB-
uMecss ocoObIMM TWIAMM, 3aKpPeIUIeHHBIMM Ha KOphyce: B I3THX TalAx
smecTo Orokos  npumensutn  odepcel. B npoponbHOM  HanpaBiieHHH
MauThl  NO[UIEPXMBAJIMCL wiTaraMu. Maurtel u  OyLUNpUT HeCHH Mps-
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Mbie napyca, Gu3aHb-MayTa — BHU3Y JIATHHCKHH Napyc, a BBepXy TOXe Mps-
moi. B cepemute XVII B. napyCHOCTb CyIOB YBEJIHUMBAETCH 32 CUET BBE[ICHUA
CTaKCeen.

Jna paboTsl ¢ NapycaMu MCNOJIB30BAJIM MHOTOYMC/IEHHble CHAacTH — Be-
ryuu# TaKenax, a s paboThl ¢ NPAMBIMU NapyCaMy MO/ peAMH HATATUBAIIH
clieuMaibHbIe TPOChI — NEepThl, H4 KOTOPble MATPOChI OMUPATUCH HOIAMH.

B XVII B. cTPOAT B OCHOBHOM Cy/1a C TpEMsA Ma4YTaMH, XOTA CyLLIECTBYIOT
Cyla U C YeTbIpbMA MayTaMu. Bce OHM, HE3aABUCHMO OT PasMEpOB M paHOHa
MOCTPONKH, UMESTH NOYTH OJIMHAKOBBIH TAKEJIaX.
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Puc. 29. AHIIHACKOe BOeHHOoe NapycHoe cyaHo ,,CoBepuH o¢ 3e Cua™, 1637 1.

1 — nuHMA nanyool.

Ha cypgax BBOOMTCA PAZ yCTPOMCTB fyiA obneruyenus paboTei. bonbiuie
TAXECTH Ha BOEHHBIX Cy[JaxX MOJAHMMAJIH [IPH NOMOUIM BEPTHKAIbHBIX LIMH-
7iell, a Ha TOProBBIX — FOPH3OHTaNbHBIX JieOegok. [LiA noabema AKOpA
HCTIONB3YIOT ClielManbHylo kar-banky. JUIs OTKaYKu BO/IbI, CPaABHHTEJIBHO
JerKo Nonanawileidl BHYTpPb Cy[dHa yepe3 NOJBOJIHYIO 4acTh KOpIyca WIH Ye-
pe3 nanyby, Ha [epeBAHHBIX Cylax Wmenuch nommnbl. Kambys pasmeianu
nox nanybo#, HemocpeacTeeHHo mnof 6akoMm. B koxue XVII B. Ha cynax no-
BCEMECTHO BBO/AT IIO/IBECHbIE KOWKHM — ramMaxu. JKu3Hb Ha Oopry perysu-
pyeTcs yIapaMH B KOJIOKOJI, KOTOPbiK Obul BBe/leH B KOHIE CPEIHHX BEKOB.
IMepBoHauansHo CYAOBOH KOJIOKOJI HaXOAWICA Ha kopme, a B XVII 8. ero
CTaI¥ IIOMeLLaTh B HOCOBOM YaCTH Cy/IHa, Ha nanyOe BOau3n Gaka. Jra Tpaau-
IMA COXPAHWIIACDH H 10 HACTOALLEE BPeMS.

O6pa3LoM BOEHHOTO Cy[QHa TOrO BpPeMeHW MOXHO CYMTATh CyiHo ,,CoBe-
pun o 3e Cus” somousmenienuem 1530 1. Ono nocrpoeHo [Turepom [Tertom
B 1637 r. B Bysmmke. Ha Hem Bnepsble GbUTH cO31aHbl TpU DaTapeiHbie nany-
Ob1, pacrnosiokeHHble opHa Han apyrod. Ha manyBax Haxoawioch OKOJO
100 opynun (puc. 29, 30).
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& Puc. 30. TeopeTwueckuit uepTex cymHa ,,CoBepust o 3e Cua” (HauGombuias wuna — 71 M, HauGobLIaS umpuHa — 14,60 m).
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Puc. 31. AHrIMACKOe BoeHHOe napycHoe cymHo ,, [lpunc™, 1610 r. (wimHa no kumo — 39,80 m, HauGonbiuas wvpkHa — 13,70 m).




B 310 BpeMs B AHIIIMH CYLIECTBOBAJIO OdHLKHATBHOE TpeBOBaHUHE CTPOUTS
MOJE/IH NMpoeKTHpyeMbix cyaoB. Ceiyac npexpacHble oOpasubl ITUX MOJIeN e
HAXOMATCA B My3eAX AHIJIMM W BbI3bIBAKOT Halle BocxuuieHue. Crapeiiuen U3
HUX fABnAeTcA Monens cyaHa ,Jlpunc”, nocrpoerHoro ®uneacom Ilertrom
B 1610 r. (puc. 31). I10 mapycHoe BOeHHOE CYIQHO, KOTOPOE 10 CBOMM pa3-
MepaM Obu10 Menbile, YeM ,,CoBepud od 3e Cus’’, upe3BbIMaHO TOYHO Mepe-
JIAHO Ha MOJIENH.

I — 4 )
"ill IS
] .i"" / Iﬂ-ﬂh

Puc. 32. Opanuy3ckoe BOCHHOE napycHoe cyaHo ,,J1e Poian Jlyu™, 1690 r.

B XVIII B. 3HaUMTENIBHO COBEPIUCHCTBYIOTCA [EPEBAHHBIE CYOBbIE KOH-
CTPYKIIMH, BCNEACTBHE Yero crajia 0ObIYHON MOCTPOHKA CY/I0B BOOM3MeLle-
HueMm o 2000 1. HauBonee kpynHbIMM cygaMu ObUtH BOEHHbIe, BOJOM3Me-
LIeHHe TOProBbiX AocTturajo suuib 600 1. B 9TOM Bexke HCYe3aK0T IUNMPIOHTBI
OynuHEeH — CHaCTb, COCTOALIAA M3 HECKOJIBKHX KOHLUOB W ClyXawas JyUis
OTTATHBAHUA HABETPEHHOro Kpas npamoro napyca, ¢ 1750 r. orkaspiBaoTCA
ot 6GnuHaa-creHsru (puc. 32, 33). BMecto 3Toro Ha OylunpuTte yCTaHaBIIM-
BAIOT yT/jierapb [JIfl IOCTAHOBKHU CPe/IHEero KiuBepa, KJueepa u GoM-KuBepa.
3aMeTHM, YTO Ha AHITIMHCKUX Cyax KJiMBepa nosaswincs B 1702 r

C 1705 r. B ynorpeGiieHHe BXOJAMT LUTYPBaJI, NPH NOMOIUM KOTOPOTO
MOXHO ObUIO ynpaBiATh pyJieM, HAXOAACh Ha KBApTepaeKe.

Heckonbko wioB ckaxeM 06 yKpauleHHAX, KOTOpbIE MOSBUIHCH
eule B aHTHYHble BpeMeHa. OUHUKHUALBI, PUMIAHE M TPEKH YCTAHABIIM-
BAUIM HA HOCY Cy/AHa pas3/iMuHble CKYJIBNTYPbl W OpHaMeHTbl. IT1a
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TPaMUMA COXPAHAJIACh B TeueHue CTOJeTH, Boobule yKkpalleHHs CUMTAIHCH
CMMBOJIOM 0Oorarcrsa W CWibl, M TFOCYIapCTBEHHbIC, KOPOJIEBCKHE Cy/d
G pockoluHo otaenansl. Ha cesepe Espomst g0 XVI B. Gopra cynor
yKpPAlllaT¥ MHOTOUBETHBIMH TeOMETPHYCCKHMH OpPHaMeHTaMu; JUIS ITOH XKe
LeJIH NPUMEHSAIM M PAacKpallieHHble NOJIOTHA ¢ M300paxeHuamu apkai. Hau-
Bornee POCKOLIHO YK PALIATHCh CPeIn3eMHOMOPCKHE Tajiepbl; B MX KOPMOBOH
yactH no GOPTAM aXTep/eKa CTOSIM MHOTOYHCIEeHHble CKyJbNTypbl. ITbiul-
HOCTBIO OT/IeIKHM oTMuanuch cyna XVII B. B nepuon 6apoxko.

BoeHHble Cy/la yKpallaId OT HOCA [I0 KOPMbI, BKJIKOUAA W MOPTbL, 1030~
JIOYCHHBIMK (QHUIypaMH, KapHaTWIaMH, THPIAHIAMM, Pe3HbIMH (QHUI'YpaMu

Puc. 33. Teoperuueckuit uepTex cyaua ,Jle Poian Jlyn” (HauGonwvuias pimHa — 65 M,
HauOGonbiias mMpana — 15,59 m).

Ha rajblOHAX, LWIATPAMH B KOPMOBOH YaCTH M TPOMAJIHBIMM Xy/10KECTBEHHO
MCroJTHeHHbIMU (oHapAMU. Toprosele Cy/1a BbITJIAILEIH NPOLIE.

B nocrneaywuine roipl BCIEACTBHE YBEIHYEHUA CTOMMOCTH NOCTPOHKH
CY/I0B, U3MeHeHWsi BKYCOB M MO/IbI, @ TaKkKe B LEIAX Y/IyYllUeHHA YIpas-
JIEHUA CYIHOM YKPaLUeHUA MaJ1o-[OMaJly MCYe3aloT.

B xonue XVIII B. Gopra CyaoB, KpoMe KOPMbI, KOTOPYH e€LIE IIpO-
[OJDKAIT YKpalllaTh, KPacAT B YepPHbIA W KeNTbIH LBET: YepHble IOJIOCHI —
no OatapeitHbiM manybam, xkenrtbie — Mexay Humu. Takasa okpacka Obuia
BBedeHa aamupanom Henbconom. [losHee xenTbie nosocsl 3ameHsoT Ge-
JbIMH.  BHYTpeHHHe [OMEUIEHUA KPacWIn B OXPAHO-KEITbIM  UBET,
a BHYTpPeHHHe CTOPOHbI IylIeYHBIX [IOPTOB elle CO BPEeMeH ranep —
B KPacHbIH 1BeT.

[71aBHas UeIb OKPACKH — MPeIOXPaHUTh JepPeBO OT rHUeHMsA. J10 KOH-
ma XVIII B. BCieACTBHE NPUMEHCHHSA CYHOBOM Ma3y [O/IBO/IHAA 4YacThb
Kopilyca uMmesa rpasHo-Oenbi user. Cy/0Bas masb IPEACTaB/Ad CMeECh
cephbl, cana, CBMUHLIOBBIX Oe/W1 WIM CYPHKA, PACTHTESIBHOIO THpPA, pbiObero
KMpa ¥ 1p.; Jy¥iled Masbio cunTatu Genyro. [lo3gnee 3Ty ¥acTh Kopmnyca
MOKPbIBAKT MHUHEPAIBHBIMA THPAMM, [OITOMY OHA CTAHOBUTCH UYCPHOH.
B XIX B. Ha cy/1aX HAYUHAIOT IPUMEHATD JIAKH.

B XVIIB. ocHOBOM BOeHHbIX (JIOTOB CTAHOBATCH AUHEUHbIE CYOA.
TepMmun ,JiMHeHHbIH KOPpabib” NOABWICA B CBA3H C BO3HUKHOBCHHEM
HOBOH TaKTHKM Mopckoro 6Gosa. B 0o cyaa crapaiuch BbICTPOMTHCA
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B pAJl WIH JIMHHIO TaK, 4ToObl BO BpeMs CBOEro 3anmna ObITh MOBEPHYTHIMU
K NMPOTUBHUKY GOKOM, a BO BpeMs ero 3aana — Kopmoii. [lesio B ToM, uto
HauBOJIBILIMH  YPOH BPAXKECKHM Cy/IaM HaHOCWI OJHOBPEMEHHbIH 3aJIl
BOPTOBBIX OPY/IMH.

JIuHelHble cyaa B pasHbix GuioTaxX pa3IMYAIUCh 110 YMCy BatapeHHbIX
nany®. B cepenune XVII B. B AHIJIMM IeJIAT Cy/la HA BOCEMb panros' . CyaHo
1-ro panra umeno BojiousMentenue 5000 1 u Tpu nanyOer co 110 opyusamu;

Puc. 34. ®perar, 1700 r.

2-ro panra — 3500 1, nBe manyber ¢ 80 opynuamu; 3-ro panra — 1000 1,
oaHy nanyby ¢ 40—50 opyauamu u 1. 1. [lopobhoe nenenne ¢ HeGonbLIMMU
OTKJIOHEHHWAMH ObUIO NPUHATO W B JIPYTHMX CTpaHax, HO OOMX NMPUHUMIOB
KJ1aCCH(HUKALMHU CY/IOB HE CYLIeCTBOBAIIO.

Yepes HekoTOpoe BpeMA B AHIJIMM HAUMHAKT CTPOUTH ¢hpe2arst, KoTo-
ppie ObUH MeHblue, uem JiMHenHble cyna (puc. 34); pa3mepst ¢peraros
MOCTENEHHO YBEJIMYMBAKIOT, H OHW HauMHawT HecTH 10 60 opynui. Eule
MeHblie 1o pasMmepaM OBbutu Kopeerst, BoopyxeHHsie 20—-30 opyausamu,
Opueantunst ¢ asyma Mauytamu ¥ 10-20 opyausaMu, TeHoeps: — MareHb-
KHE BOOPYXeHHbIe Cy/la C OJIHOH MauTOH, NPAMBIM U rade/bHbIM IapycaMu
H KJIHBEPOM.

B xonume XVIII B. B CpenuseMHOMOpbe [MOABIACTCA CYAHO COBep-
IIEHHO HOBOTO  Tuna — Oombapoa — ¢ [ABYMA  MauyTaMu: MepeHed —
rPOT-MayTOM ¢ NPAMBIMM  [ApycaMH M 3ajHel — OM3aHb-MAUYTOM

"Tlo ApyruM [aHHBIM, Ha LWIECTh PAHI'OB B 3aBHCHMOCTH OT YHMC/Aa OpYy/IMH Ha
nanyb6ax.
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¢ kochiMu napycamu. Ha wmecte GOK-MauThl HEXOIMIACH MOLLHAA
wiarpopMa, HAa KOTOPOH yCTaHaBiuBaiu faBe Oosiblie MOPTUPBIL.
Cypga rmnocjeiHero THMA OKAa3aJIMCh OYeHb [IeHCTBeHHbIMH npu obcrpene
Kpenocredr M ocage npubpexnbix roponos. CyumecrsoBann B XVIII B.
eme webexu — cyma ¢ OYeHb OCTPhIM KOPHYCOM M JBYMA MAauTaMH,
KOTOpble  HeCTH  JIATMHCKMe napyca, ¥ @deawku — ABYyXMauTOBbIC
CyJa ¢ JIATHHCKUMU TMapycaMu M BecnaMu. B OCHOBHOM 2TH cyaa npejl-
HAa3HAYAJIMCh [UIA KanepcrBa.

B Teuenne XVIII B. pasBuTHe HAyKH M TEXHUKH CYUIECTBEHHO H¢
oTpaswioch Ha cynoctpoeHuu. [lpakTuuecku, KpoMe pffa MeJIKHX
HOBOBBCIEHHH, HM KOHCTPYKUHS KOPMyca, HM pacrojioXeHue MapycoB
He TIpCTepreBalT U3MeHeHuit (puc. 35, 36). Jlo HenasHero BpeMeHu He Me-
HSUICA M TAKeTax.

[lapycHbie fepeBAHHbIE Cy[Ja YyXKe [AOCTUIIH OIpe/ieseHHOro copep-
IIIEHCTBA, XOTA CTPOWIH MX 0Oe3 HayuyHOH I10ArOTOBKHM, ONMPAsCh Ha HAKOI-
neHHbId omnbIT. [IpOM3BONCTBEHHBIE TaKHBI M0 CYOOCTPOEHHI) PEBHHUBO OX-
PAHAJIMCh M TepefaBaJIuCh MAcTePaMM TO!BKO 110 HacieAcTBy. 3TO 3aKpbl-
BAJIO MOCTOPOHHHUM [OCTYII Ha Bephu.

Boobue roBops, TOProseie Cy[a B 3T0 BPeMA MO KOHCTPYKIHH BCE K¢
Majlo omMualTcAa oT BoeHHbiX. [locnenHue ObUTH  TOJMIBKO  KpyMHee
U ObicTpoxojHee, 4T0 0OBACHAIOCH DOJNIBLIMM OTHOLLIEHHEM JUIMHBI K ILH-
pute. U y TOpProeeiX, ¥ y BOEHHbIX cynoB ¢anpibopr Obul HECKOJIBKO
3aBajied  BOBHyTpb (y mnociegHux B Oornbllleidl CTemeHu), T. €. LUMPHHA
B palioHe BaTepnuHuu Obuta Gosblie, yem B paitoHe BepxHed nanyGer. J10
nenanu juis Toro, 4toObl OpYAMA, yCTaHOBJIEHHbIC Ha BepXHMX nanybax,
He BBIXOAWIM 33 UMPHHY BaTepnuHHM. [IpM TAKOH KOHCTPYKUMM CY/IHO
MMeNo PAI HeJOCTATKOB: MpH neperpyske ObICTPO yMeHblIanach IUIaBY-
uecTh, Cokpamaica obbeM noMellleHuit Hajg BepXHUMH nanyBamu. Pacxon
CTPOMTEJIbHBIX MaTepuasioB Obu1 GOJIBLLIMM.

Bo mBropon mnonosuHe XVIIIB. koprnyca cCy1oB CTAHOBATCA 3Ha-
YUMTE/IBHO  NPOYHee, TaK KaK  YBEJIMYMBACTCA  YMCJIIO  IUMAHIOYTOB.
[Ipy 3TOM Kaxmbli BTOpPON HMeeT OBoMHYK TonwumHy. Kopma mpopon-
Xaer ocraBarbci  TpaHueso#. Ilpemnoxenue PobGepra Cenmuurea —
MHCTMIEKTOpA AHITMHCKOro  ¢uioTta — fenath KOpMYy KpyIjiou, Bbiiep-
XuBalowen OGonbiume HArpyaku, TIPOBOJAMTCA B JKWU3Hb  3HAUKTEBHO
nos3xe. EMy e NpuUHa[UIeXHT BBeleHHe Ha BOCHHBIX cyjax no6aBou-
HbIX  NOAKPEIVIEHWH  LUMAHTOYTOB — PUjIePCOB — JMArOHaJIbHBIX  MO-
710C, HAKJIaJIbIBaeMbIX TIOBEPX UIMAHroyToB. B pesysibratre 3T10r0 KOPIHyC
CTAaHOBMTCA Bojiee KECTKMM M Jiyyllle NPOTHBOCTOMT H3rubaM BO Bpems
CWIBHOTO BOJIHEHH.

Ha GonblimMX cydax MauThl U HEKOTOPbIH [PYTOHW PaHroyT HW3roToB-
NAKT W3  OTJENbHBIX 3JICMEHTOB, CKPpEIUIAEMbIX XKeJle3HbIMH 0Opy-
yaMu — Oyreniimu. Kax M paHblle, MauThl pa3fenslOT Ha TPH 4YacCTH:
HIOKHIOI Mauty, cTeHbry M Opam-creHery. [lapyca Ha3piBawT Mo MauTam
U MX 2JTIEMEHTaM, Ha KOTOPBIX OHM Haxoasatca (puc. 37, 38).

B 1761 r. aurnumiickuin CoBer AnMupanteicTBa, HaGmoaaBUIMi

32 TOCTPOMKOM Cy[OB, NPUKa3aj HAaKJIablBaTh Ha TMOJBOHYI0 4YacTb
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Puc. 35. ,Kenur ¢on Ipeficcen™, 1750 r.
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Puc. 36. Teoperuueckuit ueprex cyana ,Kenur ¢ou Ilpeiiccen’
(HanbGoneian juimHa — 47  wm, Hanwbonbuwias wwpuHa - 11,92 M,
Bojronamenenue — 1400 1), 43
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Puc. 37. AHrnufickoe
74-myuleyHoe  BOEH-
HOe [apyCHOe CVIHO,
1779 r.

Puc. 38. Aurnuficroe
BOCHHOE napycHoe
CY[IHO ,,BAKTOpH"
(Haubonplias  [UIH-
Ha — 68,27 m, Hau-
Gonsliags ILIHPHHA —
16 M, BOJIOH3IMELLE-
uue 3500T1), 1760T.



KOpIyca Cy/IHa Me[IHble JIMCThI Ha Me[HbIX I'BO3[AX [UIA NpeaoXpaHeHus
Kopmnyca ot apeBorouueB. B konue XVIII B. Takas npaktuka pacnpocrpa-
HAETCA NMOBCEMECTHO.

B wHawane XIX B. &noThl BCex eBpPOMENCKHMX [epkaB COCTOAJIM IOYTH
M3 opgHOTHMHBIX cyjaoB, CHIA crpowiu OGonbume w cwibHbie ¢perartsi;
Haubosee 3HaMeHUTBIM ABnAercA ,KoHCTUTBIOUM™, 1O cero BpemMeHw
coxpaHsdeMbii B bBoctoHe. B 310 BpeMs Ha cymax Bce vaiie HAYWHAIOT
yCTaHaBIMBaTh MapoBbie MauiMHbl. [lepBbie nMapoBble MalllWHBI 3aHUMAITH
MHOTo  Mecra, ObulM  MaJTONPOMU3BOMMTENbHBI, JUIA WX  paboTkl

Puc. 39. ®panuy3sckoe BoeHHOE napycHoe cyiHo ,,Banmu™.

TpeboBanocs Gonbuoe konuuectBO yrnfa. Cyna ¢ mapoBbIMH MalllHHAMHM
HEeCIM M TOJIHOEe MAapyCHOe BOOPY)KeHWe Ha CIIyvai, eclii KOHYMICHA YTOJib.

[Ipoucxonur pAl U3MEeHEeHHH U B BoopyxXeHHH cynHa. C 1815 r. Bmecto
AKOPHBIX KAaHAaTOB HAYMHAKT NMPUMEHATH AKOpHbIe uenu. B 1840 r. BBOIAT
uenmu WA GanoB HIWKHUX peeB, IIKOTOB, Mapcenen, ApanpenoB Mapca-peen
u Batep-iutara Ha 6yumpure. C 1849 r. cToAYNM TaKesnax CTaJId H3TOTOBIATH
U3 MPOBOJIOYHBIX TPOCOB (puc. 39). _

KoHcTpykTOpht nponosikawt paGotate Hag yJaydlleHHEM KadecTB
NapycHbIX CYIOB, CTpeMACh YBEJIMUUTh UX CKOPOCTh, KOTOpas CTa-
HOBHUTCA O/IHHM M3 OCHOBHbIX (PaKTOPOB B BO3pacTaioiled KOHKYPEHIMH
TOproBbix komnaHuu. JIBe crpanel — CIIA ¥ AHIIMA — HAYHHAKOT
Crop 3a IMepBOe MeCTO. AMEPUKAHIAM [MEPBBIM  YAWIOCh TMOCTPOUTH
OYeHb Jlerkue, CTpolHbie M ObicTpoxonHeie cyna. Ho aHrnuuane He
OTCTaBaJIH OT aMEpPHUKaHLEeB, W OYeHb CKOpPO HAYaJIuCh HACTOAUIME
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COPEeBHOBAaHUA MAapyCHUKOB. TaKk BO3HMK HOBBIH THN CY/IHa — Kaunep.
HauGonee ObICTPOXOAHBIMH CYMTAINCh 3HAMEHUTBIC YaHHBIC KIIMIEPBI.
Toprosble KOMMAHMK KaXIbIK TOJI BBIJIABANU OCOOYI NPEMHUIO TOMY CYJIHY,
KOTOpoe nepBbIM npuBeder U3 Kurtaa yail HoBOro ypoxas. Bojousmelenue
ITHX CYHOB IepBOHauyanbHO He npesbiiasio 700 1; oHM ObUIH OYeHb Y3KH-
MM, HEeCN¥ TPOMAIHOE KOJIMYECTBO MMApycoB, KOTOpPbIE Maxe Npu cirabom
BeTpe MO3BOJIAJIM PAIBUBATH Upe3BhIYaHHO Oosbuiyio ckopocts. Kopnyc
KJ/IMNepoB ObUl KOMIMO3UTHBIM: KWIb M LUNAHTOYThHI — XeJie3Hbie, 0OLUMB-
Ka — faepeBAHHanA. JIHuwe oO6IUMBANMM MEOHBIMM JIUCTAMM, HWKHHE MAayThl
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Puc. 40. TeopeTuueckuit yeprex aurnuickoro knunepa . Pepmomint™, 1868 r. (uimia
MeXy WTeBHAMH — 64,45 m, HanGoneilad wWupuxa - 11 m).

MO3/IHAX KJIMMEPOB BBHIMOMHSUIM M3 %esle3a, a CTOAYMH TaKeaaK — U3 [poBO-
JIOKM [UTA YMEHBLIEHUSA BO3YLIHOTO CONPOTHBIICHHS M MOJIyuYeHus Hanboib-
WeH CKOPOCTH B pesysibTate GOpCUPOBAHUA MAPYCOB.

MHOrMe M3 ITHX CY/0B CTaJH BCEMHPHO H3BeCTHBIMM, HallpUMep, ame-
puxaHckuit ,,I'peitt Penabnux™ Bonousmeuwennem 4000 1, juuHow 98,77 ™m,
wmpuHon 16,16 M; aHrimiickue knaunepst  Apueap” (1865 r.), . Depmo-
mutbl” (1868 r.) (puc. 40), ,Karmu Capk”™ (1869 r.) u jp. HocnenHun
npopaboran g0 1922 1. u B HacToAulleC BPeMS COXPAHACTCH B CYXOM JIOKC
npu HaumoHansHoM mopckom my3see B ['putieuue (Jlongon).

C otkpsitueM B 1869 r. Cysuxkoro Kanajsa, COKpaTUBUIEIO MOPCKOH 1Y Th
B MHIMI0, M OCTPOHKOI CY/I0B ¢ N2APOBBIMH MAILIMHAMKU 30J10TOH BeK KITHIIe-
poB 3aBepiuwica. On O6bul KOPOTKUM: ¢ 1849 no 1875 r.

OnH4KO, HECMOTPA HAa KOHKYPEHUHIO CO CTOPOHBI CY/OB C MapOBbIMM
MalllMHaMH, NapycHble Cy/a BCeX TUNOB (Opueu, wxyHbsl, OapKu) 1pooiKa-
M cTpouTh eute B KoHue XIX u Havane XX B. biiarosiaps npuMeHeHHI0 MexXa-
HUYECKMX YCTPOHCTB ¥ MCXAHHU3MOB, 4 TAKXKE PaIMYHBIX YCOBCPHICHCTBO-
BAHMH B TakKelnaXe KOMAHAY Ha 3THX CYHaX YyIaJoch COKPAaTHTh, 4TO BbUIO
BBIFO/IHO CyoBJajiesibuaM. OQHUM M3 NOCIIeIHUX M CaMbiX DOJIbIUMX napy-
CHHKOB MHPa MOXHO cuntath Kopabnb ,Jlpeiiccen™, nocrpoentbit B 1902 1.
B 'amMBypre. 310 GbUIO MONMHOCTBIO XKeJIe3HOE CY/IHO ¢ NATBK MAYTAMU; €ro
JUTMHA cocTaBnsia 132 M u umpuna — 16,5 m. [Liomans napycos papusiacs
5500 m%. Ilpu BopousmewneHuu okosio 11000 T oH MOr pasBuBATH CKO-
poctb 17 y3.
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Kak yXe ToOBOPWJIOCh, NApPOBbie CYy/a, MAlUMHbI KOTOPhIX Obuin ewe
IeKu OT COBEPLICHCTRA, HECITH U TOJIHOE NapyCHOe BOOpYyXeHne (puc. 41).
OnHaKo, YeM TeXHWYECKM COBepIlIeHHeH CTAHOBWICH [IBUraresib, TeM MeHb-
llle MayT ¥ TaKeaaXa OCTAaBAIOCh Ha CylHe. BHauane oTKa3biBalwICA OT NMpA-
MbIX mapycoB, ¢ 1880 r. HaYMHAKT NPUMEHATH TOJIBKO KOChIE napyca —
CTAKCE/H, 3 3aTeM TOJIHOCTBI0 OTKA3bIBAOTCA OT NapycoB, YTOObI COKPATHTD
YHC/TEHHOCTh KOMaH/Ibl. BoeHHbIe cyria, umenime Gobiiyio U Xopoulo oby-
YEHHYI0 KOMAHILy, MPOAOJIKANYK TNOJIb30BATECA [AaPYCaMM, CKopee, 110 Tpaju-
unu. Tak, emwe B 1859 r. aHr/IMuaHe CNycKawT co cranens Oosnpliioe napycHoe
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Puc. 41. Konecusiit mapoxon — naposo#t ¢perar, 1840 r.

JIUHENHOe CyIHO ,,BuxkTtopu” ¢ Tpems nmanybamu u 121 opyaonem. OnHum u3
NepBbiX BOEHHBIX CYMOB C MapoBod MaummHoi Obun ,,Jltok Bemnumurrow™,
nocrpoeHHbi B 1852 r. (Bomousmeuwenue — 3770 1, 131 opyaue, miMHA —
73 M, MOWHOCTb MapoBO¥ MaumHbl — 700 5. ¢.). KpynHedumM BOEHHBIM
CYIIHOM CO ,,CMeLIaHHbIM™ aBuratesieM (mapyc u maumHa) G6eu1 , MansGopo™
co 131 opynuem.

B 1824 r. ¢ppanuysckuit renepan X. U. [lexcan uzobperaer HOBbIA THII
B6omb6e1 — dyracHbii CHApAN, KOTOPBIN JIETKO Pa3pyiliall W CKUIal [IepeBAH-
Hele kKopryca. C 3TOro BpeMeHu Cy/[a HauWHalwT 3awMulate OpoHei. B 1859 r.
¢paHuy3br nepBbiMu noctaBwin GpoHio Ha GopTy cyaHa co ,,CMelllaHHBIM”
nsurarenem ,,[nopu”. Torga aHruyaHe MPUCTYNHIM K nocTpoiike GpoHupo-
BaHHOTO cyaHa ,,Bappuop” c xkene3anbiM HaGopoMm (mnuHa — 116 M, umpu-
Ha — 17,5 M, Bosionsmeutenne — okoso 9140 1) . Bpona romuuHoM 11 cM Hajy
BaTep/IMHUEH MoK puiana Bopra Ha paccroaHuu 60 m. ,Bappuop” umen xiu-
MepHbIA HOC, BUHT M napycHoe BoopyxeHue Gapka. 31o 6buto THIMUHOE Gpo-
HHPOBAHHOE MAapycHOe BOEHHOEe CY/IHO, KOTOpOoe B TeUeHHe HEKOTOPOro Bpe-
MeHH cuuTanioch o6pa3zuossiM. Ho yxe B 1861 r. Bo Bpems I'paxiaHckon
BOWHBI B AMepHKe NMOABNAETCA CYAHO HOBOro THna — ,,Mouutop” JIx. IpHk-
coHa. OHO He uMeno MauT ¥ Obulo TosHOCTbI0 GpoHupoBaHo. Ha cynHe Bnep-
Bpie ObUIa YCTAHOBJIEHA OJIHA MOROPOTHAS OpYIMitHaA OallHA B LEHTPe.
K 1870 r. noBopoTHble OpynuiHbIe BauIHU CTaM NMPUMEHATH MOYTH HA BCeEX
CWIbHEHIIUX CY1aX MHpa.

OxoHuaTeNIbHbIH Tepexoi K MOCTPOHKe CylIoB C [MAapOBbIMH Ma-
umHamMu  3atauyinca. Ewme B 1707 r. ¢pavuy3 Ilaned nocraBun ma-
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POBYI0 MallMHy Ha JIOJKe, KoTopas mpouuia mo p. Besep (Tepmanus).
K wonuy XVIII B. 66110 OCyllecTBIIeHO GecuncieHHOe KOIMYeCTBO Moj00-
HBIX OMBITOB, Gonee wiM MeHee ynauHbix. HamomHuM umeHa ¢paHiysoB
Mlepre u Xoddpya, amepuxaHues Pamces, Ourua wu CaiMHMHI TOHA.
[Tocnenuuii IOCTPOWT MapoBoi OYyKCHP, KOTOPbIN, OHAKO, He uMell BoJib-
LIOro ycmexa. 3acjyra MOCTAaHOBKH IapOBOTO CYJOXO/ICTBA Ha OQUIMATD-
HYI0 OCHOBY MPHMHAUIEKUT amepukaniy @yabroHy. Ero 3HamMeHUTBHIH
SJtepmonT”  Bomou3smentenuem 1601 u jutMHOH 39 M Gbul  nepBBIM
KOJIECHBIM mapoxosioM, kotopsid B 1807 r. npouen no p. [yason. B tom
xe roay amepuxaden CTuBeHC mocTpown cyiaHo ,,PeHuxc” ¢ rpebHbIMU
KOJIECAMM M [TOBOPOTHBIMM JIONACTAMH.

B Espomne pa3Buiue MapoBOro CyJOXOACTBA LU0 MeuieHHee. TonbKO
B 1815 r. B AHriuu Obu1 nocrpoel ,,Puumonn”, a B 1817 r. ,Mapmxepu”
Hayaj perysispHble peichl Mexy Jlonnonom u I'pasecenom. B 1818 r.
B Heanone ObUIO MOCTPOEHO MepBOe MTAIbAHCKOE MapoBoe cyaHo ,,Depiu-
naun 17, coepiuusiuee nmepsbid peiic u3 Heamona B Mapcens. IlepbiM na-
POBBIM CYJHOM, TMepeceKIIMM ATIaHTHKY, Obuta ,,CapanHa”, KoTopas
B 1819 r. npuuuia u3 Hewo-Hopka B Jlusepnysb 3a 24 aus' .

Ha Bcex 3THX Cy/Jax CTOSUIM HeHaje)XHble W TI'POMO3JIKHe TrpebHble
KoJieca, KOTOpble CO3[AaBAIM W3JIULIHEE CONMPOTUBIICHHE MPH JABHKEHHUH [10]1
NapycaMu.

Upes npuMeHATh JUIA JIBWKEHUSA Cy/HA Kojleca C JIONACTAMM OUYeHb
crapa. HekoTopble CYUMTAOT, YTO ITO H300peTeHHe PUMISH; JIpPyrue Tnpej-
nosnarawoT, 4to KUTauisl yxe B VII B. uMenn BoeHHble Cyna, Kojeca KOTo-
PbIX MPUBOAWINCH B [IBI)KEHHe ueoBeKOM. M3BecTHBI CpeHeBeKOBbIE
MPOEKTbl TAKWX YCTPONCTB, paccMoOTpeHHbie Bantypuo B ero tpynax,
M poeK Tol ¥ pucyHKH Jleonapio na Bunum.

Tonbko ¢ MOAB/IEHHEM CYAOBOTO BHHTA OTKPBIBAeTCS Ipa MAPOBOTO
CYIOXO/ICTBA.

B 1794 r. Jlurtnton wu3o6peraer ocoObid Cy[OBOH BMHT, 3aTeM
JIOBOJIBHO OBICTPO TMOABIAKTCA MHOTOUYMCIIEHHbIe u300peTeHMs, Hanpu-
mep BuHTBI [enmucra (1825 r.), Paccena (1826 r.), Ipukcona (1836 r.),
Peuu (1839 r.) u, HakoHel, CYIOBOH BHHT C MOBOPOTHBIMM JIOMACTAMH
Mopcnes (1852r.).

B XIXB. B cynoctpoeHun Hab;oaaeTcsi 3HAYMTENIBHBIM TPOrpece —
Ha CMeEHY JIepeBAHHbBIM KOHCTPYKUMAM TPUXOMAT Kene3Hble. Briepsbie
Xejie30 NpuMeHWwIM B cynoctpoeHud B 1787 r.; Torna B AHrMu Gbut
M3TOTOBJIEH JIMXTEp JUIMHOH 21 M ¢ OODUMBKOW M3 Xesle3HbIX JIMCTOB.
[TepBbIM MOMHOCTBIO KeJIE3HBIM TMAPOBBIM CyAHOM Obul ,,AapoH MoHOH™,
nocrpoedHbit B 1821 r. B 1822r. on Bumuen w3 JloHgoHa u, npownas
nponuB, npuuien B [aBp. OpHako GonbIIMHCTBO CY/I0CTPOMTENIEH HeJlo-
BEPYUBO OTHECIIOCH K HOBOMY MaTepuany, MOITOMY elle HECKOJbKO JieT
)ene3Hble Cy/1a He CTPOUIIH.

! Tlepesiit napoxon B Poccun Gbul nocTpoeH neTepOyprekuM 3aBoayukom bepaom
B 1815 r. Ou xoaun Ha nuuuu [lerepBypr — KpoHwtaar. B nuTepatype U3BeCcTeH Moj
Ha3BaHHWeM ,,EnuzaBera”.
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B 1834 r. npou3ouies nepenoM B OTHOLIEHHH Cy/IOCTPOMTENICH K JKerle3y
KaK K CYJIOCTPOMTEJIbHOMY Marepyany. Itomy crnocoGCTBOBai Ciyvan:
Ha Menb ceno XenesHoe cynHo ,,Kappu Oysn” u HeckoJIbKO [IepeBAHHBIX
cy0B. BONBLUIMHCTBO JiepeBAHHBIX CyloB pa3bwiocs, a ,,Koppu Oyon”
NONYYWIO JIMILUb MeJIKHE MOBPEX/IeHHA, YTO MOCITYXWIO YOeauTenbHbIM J10-
Ka3aTesbCTBOM Boslee BBICOKOH MPOYHOCTH Xee3Horo cyana. C aroro Bpe-
MEHH , Kelle3HOe CYOCTpOeHHe™ paclpoCTpaHAEeTCA BCE LUMpPe M LIMPE M K Ce-
penute XIX B. yTBepxaaercs 6e30roBopouHo.

JlepeBsiHHbBIE Cy/la WMeEJIM PAJ HEJOCTaTKOB, K YMCIIY KOTOPBIX Ciie-
[lyeT OTHECTH OTCYTCTBME LEIbHOH no inHe obumsku. HapyxHas obius-
K4 KOpIyca COCTOAJIAa M3 CPaBHHUTEJIBHO KOPOTKHX OTJEIBHBIX [OCOK,
NpY MOATOHKE KOTOPbIX HeW30eXHO BO3HHKAIH HEPOBHOCTH, YBEIIUYH-
BABILME COMPOTUBJICHUE BOAbl. OTCyTCTBHe LeIbHOW OGIIMBKM YMEHbIIAIO
IPOYHOCTh KOpIyca, MOITOMY JiepeBAHHbIE CyJa HHKOIr[Ja He CTPOWIH
wivHHee 90 M, uto6bl neperpy3KH, BO3HHKawILMe OT Ipy3a WIH JIBHrarte-
JISi, He MOTJIH TOBJIMATH HAa KPENnocTh Cy/Ha W Bbi3aTh Aedopmaumu. C npu-
MEHEHHEM XKejle3a OTKPBbIBAIUChH IOYTH HEOTrpaHWYEeHHbIE BO3MOXHOCTH
JUIA TUKBUIAUMM ITHX HEJOCTATKOB, TAK KaK KPas JIMCTOB OOLIMBKH MOXHO
JIerKO COCMHATH NPU NoMoliy 3aKsenok. OIHAKO K 3TOMY BbIBO/1Y NPHLLUTH
He cpasy. [loHamoOWinCh TO/IbI, Mpexe YeM Hauyalach IOCTPOMKA MEPBBIX
GosBLLIKMX XeJIe3HBIX CYIO0B.

B 1843 r. Bouien B crpo# ,,I'peit bputH”, npocnyxuiuui 6osee 30 ner.
Ho yxe B 1853 r. Obul10 NOCTPOEHO NepBOe Xejie3Hoe CYAHO-BeJIMKaH —
3HaMeHuThi  ,I'pedr  HUcrepn” — mmHont 211 M, BOJOU3MElIEHHEM
27 400 1. Ero mammHHas ycraHoBka mowHocteio 8000 . ¢. npuBoawia
B feicTBue siBa GonpumMx rpebHbIX Kolteca ¢ JIONacTAMM Mo 6OPTaM U BHHT
B kopme. CyaHo morno 6pars Ha 6opr 4000 naccaxupos. Ha Hem BriepBble
ObUIM ClieNlaHbl BTOPOE JHO M folepeyHsle nepebopku, pasensaBlide CyIHO
10 JUIHHE.

Bo Bropoit nososuHe XIX B. CyJOCTPOEHHE [e/laeT HOBBIH LLar Briepes —
BMECTO KeJle3a HAUMHAKT IPUMEHATD CTalb.

B 1877 r. 6buto cnyuleHo Ha BOAy ObICTpoXojHOe aHIJIMMCKOEe MOoYTOo-
Boe napoBoe cyaHo ,,Mpuc”, noctpoenHoe u3 cranu. KoHcTpykuus Kopiyca
MPAKTHYECKH HE W3MEHWIach, HO TOJIUIMHBI CBA3EH yMEHBLIMIUCH, YTO OTpa-
IWIIOCH HA Bece CyJIHa.

K aroMy BpemeHu Ha Bcex cygax, ocobeHHO Ha TOProBbIX, HMEJIOCH
Bonplioe KOJIMYECTBO BCIIOMOTraTeNlbHBIX MApPOBBIX MeXaHU3IMOB; nebeok
M KpaHOB, MEXaHW3MOB [JIA nepekjaaku pynas. [lepsas napoeasa pyiie-
Bas MallMHa noABwiach euie B 1860 r. Ha ,,I'pedr Hcrtepu”. I1a mMaium-
Ha ¢ MOMOIUIBI PpelyKTopa Bpawiasia OapabaHbl, Ha KOTOPbIX HAXOIMWIHChH
wTyprpocel, ynpasnsiioumde pymneneM. [Ilopobuoe ycrpoictBo  6e3
M3MEHEHHH NPUMEHAIM B TeyeHue pana Jier. Tonbko B koHue XIX B. no-
ABWICA BHMHT, KOTOPbIH Bpallal CeKTOp, HacaXeHHbId Ha Oamnep pyns.
Jror Oonee CoOBepLUEHHBIH PYJieBOW [IPUBOLA M TMNOJYYWT [IOBCEMECTHOE
PacnpoCTpaHeHue.

B xonue XIX B., xorga naposble MalllMHbl U rpebOHble BHHTBI ObUTH

yxe TeXHHYEeCKH COBEpILEHHBI, MPOUCXOOHUT pa3ficiieHue MMapoBbIX
49



CyloB Ha oT/enbHbie THMBL. [lepebie napoBsle cyfa ObUuiM MHOTOUENe
BbIMH - OHH IEPEeBO3WIM M MaccaxupoB W rpyssl. B 1894 r. B Benu-
KoOpuranuu  ObUT  M30aH  3aKOH, YCTAHABIIMBAKOUIMH  OMNpejeneHHbIe
TpeboBaHUA K MNACCAXKUPCKUM M TpPy30BbIM cyaaMm. Tak, Ha rpy30BOM
CY[HE B COOTBEICTBMH C ero Ha3HauYeHUeM [IOJKHBI ObITh Bonblume
JIKH, Tpy30Bble CTpeibl M pa3/iMuHbie MeXaHW3Mbl [UIA  [0IpPY304YHO-
pasrpy3ouHbiX oOnepauui, MpocTopHas BepxHAs nanyba M OCTATOYHO
Gonbwio OyHkep. O[HOBpeMeHHO HAYMHAKT CTPOUTH M CHELUATIH3M-
pPOBaHHbIE Cyda JUIA T[EepPeBO3KH onpejeseHHbIX r1py3oB. [loasnswrca
cyna ana  nepeBo3ku ymia u Hedbtd. Ilpexkne HedTh mnepeBo3nIU
B Ooukax, KOTOpbie 3aHHMAIK MHOrO MecTa M He TMO3BOJISUTA B3ATH
Ha OGopt OGonblioi rpys, 3areM B TPOMe CTaJIM YCTAHABJIMBATh pe3ep-
Byapbl — TaHKH. [lepBriM cyanom s nepeBo3ku Hedtd Obulo mapyc-
HOe Cy/HO, nepefenadHHoe A H1oW uennw 8 1870 r. [lepsoe cyjHo,
CIelMAIbHO TIOCTPOeHHOe /Ui TMepeBO3KH HedTH, MOABWIOCH B AHIJIUM
B 1872r. Ono wumeno OGonbiuve TaHku, oOpa3zoBaHHble B pe3yJibTare
pasfieIeHHA BHYTpeHHero obbeMa CyHa IpOHONIBHBIMH M TONEpeuHbIMH
nepebopkamMu, KOTOpPble ONMUPANUCh Ha IUNMAHTOYTHI Kopnyca. Takas
KOHCTPYKIMA OblTa 10CTATOMHO NPOYHOH, YTOOBI BBIIEPXKATh HANPSAKEHUA,
BO3HUKAIOWME OT KoJIeOaHUH KUIAKOTO I'py3a.

[Tapychble cyna, Kak Mbl 3HaeMm, He HCYETM COBEPIUEHHO: B Ha-
crosiiiee BpeMs HMX HCNoNb3ywT B KavectBe yueOHbiX. Knaccuduuu-
PYIOT NapycHble CyJa B 3aBHCHMOCTM OT THNA [MAapyCHOTO BOOPYXEHHA
(puc. 42—-44).

K BOEHHBIM MapyCHBLIM Cy/aM CO BCINOMOTaTe/IbHbIM [IBHraTesIeM OTHO-
CUIUCh napoBble Oapk, ¢pezar n kKopeaer. Kpome 10ro, CyuecTBoBajiv €iue
pasnuyHble Cy[a, MMEBLUME TapaH MO BaTepJIMHMEH, Majibie MOChUIbHbIE
Cy[a — @8u30, 3aMCHUBLIME NMPEXHUE TEHIEPbI, IIEOEKHU U rajepsl.

Bo Bropoit monosunHe XIX B. MpogonkaoTcs MOWCKU HAWIYYILEro Ba-
PHAHTa BOEHHOTO CyaHa — OpoHeHocya.

B 1865 r. B AHmmMu cnyckaioTt co craneins Opodenoceu ,.bene-
podoH”, OpyaHs KOTOpPOro pacnojiarajiuch Ha cpenHed naiybe B rnos-
HOCTBIO OpOHMPOBAHHOM HAJICTPOWKE, T/Ie OHM CTOSIM 1o  Gopram.
IT0 MNO3BONMWIO B HOCY W KOpME YCTAHOBMTh eule [0 [Ba OpYIMA.
Opnako Heob6xomumo Obuto  obGecneuuts BonbliMi  cexkTop O06GCTperna,
MOITOMY B JAJIbHEHIUEM NPHUDIOCH OTKA3aThCA OT TAKOIO PacrojIOKCHUsA
OpYJIMH,

B 1871 r. B AHriun Gbuto CnyueHo Ha Boay repBoe Gosbuioe meral-
JIMYECKOE CYIHO C OpyIMHHbIMH OaumHamM — Gponenocen ,JleBacreniun’”.
Camble KpymHble OpyIMs €ro pasMewmaiucs B OalHAX, a MeHblUMe —
no bopram.

[Ipogormxaerca  faspbHeHUIee  COBEPLUEHCTBOBAHME  3alLMTBI  Cy/HA.
[lon BatepiMHMEH M HajJl HEH YCTAHABIMBAKWT OpOHK TOJNUMHOM 10
305 MM, BOJOHENpPOHUUAEMBbIH KOPINYyC [eIUTCH nepebopkaMu Ha MHOTO-
YMCIIEHHBIE OTCeKM. Hemeuxkue KOHCTPYKTOpbl — CO3HaBaiM  Opynus,
CHapsilbl KOTOPBIX MOINIH nNpobuBaTh OpOHEBbIC TUIMTBI  TOMLUMHOM
po 305 mm. B oTtBer Ha 310 TONMUMHY OpOHM, a C/leOBaTelibHO, U ee
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Puc. 42, UeThipexMayToBas 1IXYHA C Xele3HbiM KOPIYCOM.

W 15 16 17 18 19 20 21 22 23 23%p 24

i

- | B . | .
: e TN
B | 7 r—=1 : 1 s
1 iy o, e, o T —

0fh 1 2 3 & 5 6 1 B 8 10 11 2 13 4% 15 16 {7 18 19 20 21 22 2323p24

A

Puc. 43. Teopernuecxkuit ueprex uwixynnl (HauGonbiuias UiMHa — 34 M, HaHBONs-
was iupuHa — 630 m).
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Puc. 44. Yuebxoe cynHo ,,AMepuro Becnyyuu™.



Bec nenawt see 6onpule n Gonpiue. [losromy yronuieHHy0 GpoHI0 HAUYMHAKOT
HAKNa[piBaTh BBIOOPOYHO: HAa OpyaMHHbIX DalmaAx, no Oopram, a TaKke
Ha pysieBo# pybke, nopoxossix rrorpebax u 1. 1. Kopryc kopabna pasgensior
HA4 OTCEKH IIPH MOMONIM NOTMEPEUHbIX H NpoaonbHbIX nepebopok. Takyio KoH-
CTpYKIMI0 uMen noctpoednsiit B Utamum B 1876 r. GponeHocen ,,Jlywino”
sBojon3meniieHueM 10400 1, BoopvxeHHbIH 450 -MUUIUMETPOBBIMH OpY-
nHAMH. , JIyWiuo” M omHOTHOHBIR ¢ HMM ,,JlaH1070” CUMTAIMCh NMYULIHMHU
JIMHEHHBIMH CY/IAMH CBOETO BPEMEHM. 3aMETHM, YTO HAa HUX BlepBble BpoHs
Bbuia CTATHHOM.

B 210 Xe BpeMAl Ha CMeHYy NapyCHbIM QperaramM NPHXOAAT NapoBble
kpeiicepa. UMenoch [1Ba OCHOBHBIX THIA KpeiicepoB — 3alMuieHHble OpoHen
¥ HesawuuleHHsre. [Tocnentue npesHa3HaYanuch B OCHOBHOM JUIA KalepcTBa.
ITepBbic GbUTH OPOHHPOBAHBI W MOIJIK BeCTH OOM C BOOPYXEHHBIMHA CYNaMM.

[TossWwinch MUHHBIE KaTepa, KOTOpble Hecad MHHY Ha Oake,
C 1871 r. MuHHBIE KaTepa CTaJIM BOOPYXAaTh MNOABOOHBIMHM CHapfAiaMHu.
MMosnHee xarepa pasmenwin Ha npubpexHbie W Mopckue. B 1864 r.
wkanuTausl Jlymic u Yaiitxen ucnbitany B Ouyme toprieny, Kotopas Osuia
NPUHATA Ha BoopykeHue B 1873 r. Buavane TtopnegamMum BOOPYXAiH
TonbKo OGonbume cyna. Opxako 9TM cyna ofnajand  OrpaHM4YeHHOM
CKOPOCTBIO W CPaBHUTENIBHO MANOH MAHEBPEHHOCTBIO, [0ITOMY TOPIIE/IbI
CTUTH YCTAHAB/IMBATh HA KaTepax.

B 1906 r. 6bin cryiied Ha Boay aHrMicKkui GpoHeHoceu ,,[dpenHoyt”
(,,Dreadnought”), Ha HeM B OpoHMpoBaHHBIX OallHAX, PAaCMNONOKEHHbIX
no Gopram, 6mrutH ycTaHOBneHB! Oonblume opyaus xKanubpom 305 Mm.
Brnaropiaps cBoeMy BOOpPYXeHMIO, GOJIBLIOH CKOPOCTH M BHYIUMTE/IBHOM
3auTe 3107 OGpoHeHocel cuMTancA cyaHom ,,abconmoTHoM Moww”. Bo3s-
HHKJIH CyjJa HOBOIO THMA, KOTOPbie CTa/ii Ha3piBaTh MO HMEHH ,,pO/0-
HAYA/IbHHK A" OPeOHOYTAMU.

[Mocne nmeproit MMPOBON BOMHBI JIHHeWHble KOpabiu CTalu BOOPYXaTh
opymuamu euwte Bonee xkpynHoro wkanubpa. [Ipuuuioch ycunuth u 6poHio,
BCJIE[ICTBME Yero YBeNMUWICH TOHHAaX nuHelHsIX cyaos. Haubonee uene-
cooBpa3HbIM  CUMTANIOCH CTPOMTHL Cyla BoaousmeuteHueMm 35 300 1. Ho
yXe K Havaly BTOPOH MMPOBOHW BOWHBI B PasjIMUHBIX TroCy/lapcTBax
CTPOAT JIWHeWHble cyda BopowsmenieHuem 40 000-50 000 1. CambiMu
GonslMu ObiTM ANOHCKHE JMHeuHble Kopabnu tvna ,,fIMato” — ux Bofo-
u3Meunlenue npesbitiano 70 000 1.

CerogHA NPOUCXOOMT HaNbHeHllce Pa3BUTHE CYAOCTPOEHHMA, TaK Kak
CTOMMOCTh (dpaxTa 3a TOHHO-MWIK Ha MOPCKOM TPaHCNOpPTe 3HAYMUTEIb-
HO HIDKE, YeM HA Kelle3HONOPOXHOM WiM BO3ayumoM. Kaxk u npexne, ans
MEePeBO3KH MMACCAKUPOB M TPYy30B CO3JAK0T CHEUHATTU3UPOBAHHBIE Cy/1a
(puc. 45, 46). T'py3oBbie Cyjla B 3aBHCMMOCTH OT NEPEBO3MMOro rpy3a
pas/ieNAT Ha Cy[a JUIA [epeBO3KM TeHEepPaIbHbIX, HachiNHbIX (puc. 47)
M OKMOKUX rpy3oB (puc. 48) w ap.

Kopniyca ToproBmix cynoB pasgenedst nepeBGopkaMu, OHH HMeiOT
NBOHHOE [HHUUIEe, TAaHKH KOTOPOro INpedHa3HayeHbl [UIA Npuema TOI-
nvBa, npecHon u OawuiactHou Boabl. Cyja, pa3suBalomme HebOIbUIYIO
CKOPOCTh, WMEIT [OYTH [PAMOYTOJIBHOE CEYEHHE Ha TPETH JUTHHBI
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Puc. 46. I'pysonaccaxupcroe CyIHo
HJanmaums’.

Puc. 47, CyHO [UIS HaChIHBIX I'PY30B —
Gankkapuep.
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Kopnyca; y ObICTPOXOJIHBIX CY/I0B CTpOHHbIe 06Tekaembie 06BO/IbI U Gys1b60-
00pasHblii HOC, CnOCOBCTByWOUIME YMEHBIICHHIO CONPOTHBIIeHUA. B kaue-
CTBE JIBMraTelIeH Telepb MCIOJb3YIT NapoBble TYpOWHBI WIM au3enu 6olb-
LIOW MOIIHOCTH. MallMHHYI0 YCTAaHOBKY Ha MAacCaXXMPCKMX Cy/Jax M cyjax,
[IEPEBO3AILUX TeHepalibHble TPy3bl, OOBIMHO MOMEIAIT MOCPEIUHE CY/IHa,
Ha TAaHKepax M Ha Cy/Aax /Ui MepeBO3KM HACBIMHBIX TPy30B — valle B paHo-
HaXx KOpMbI, YToObl He 3arpoMOX/1aTh TPIOM TyHHeJleM Bajia rpeGHOro BUH-
ta. Kpome ynoMsHyTbix OOJIBIIMX CY/10B CYLIECTBYIOT W JIPyTHe MHOIO-
YUCJIEHHBIC THUITbI MENIKUX CYJI0B, B TOM Yucie pbiGosioBHbIE — GUIL-KYTTEPbI
(puc. 49) , 6ykcupsl (puc. 50) u ap.



YACTb NEPBAA

['JIABA 1 CYIHO

CyaHOM Ha3pIBalOT CIELMAJIbHOE COOPYXeHHe, KOTOpOe MOXeT [1epaThCs
Ha BOJI€ W NepeIBUraThCA 0 €€ MOBEPXHOCTH. '

CynHo [0JIKHO YHOBNETBOPATH HEKOTOPBIM OCHOBHBIM TpeGOBAHUAM.
[Ipexxpe Bcero OHO [OJIKHO ObITh [OCTATOYHO MPOYHBIM, WiA TOro 4TOOBI
NPOTHBOCTOATh BHELIHWM W BHYTPEHHHM Harpyskam, O/IHOBPEMEHHO ObITb
MOJIHOCTBIO BOAOHENPOHULAEMBIM H, KpoMe TOoro, umets Gopmy, no3posnsio-
utyto serko u 6e3omnacHo ABUraThCs Mo BOJIE.

MHOrosIeTHHH OMNBIT NMOCTPOHKH CYJI0OB W BHHMaTelbHOe HabIoleHUe 3a
dopmoi peib nokaszanu, yro dopMy CyaHa cieayer Jenars BepeTeHoobOpa3-
HOH — JUIMHHOH M CPaBHMTENBHO y3KOM. OpHAKo 10 CHX MNop elle HenpocTa-
TOYHO HM3yUYeHbl 3aKOHbI, KOTOPbIE MO3BOKIN Obl ONpenaeIuTh ONTUMAIbHYIO
dbopmy cyaHa. B konue XIX B. aHrnuuanuHy B. Opyay yaanocs KonuyecTBeH-
HO ONpee/IuTh CONMPOTHBIIEHHE TPeHHA H GOpMY CY/IOB NyTeM BYKCHPOBKH
Mozelned B omnbiToBoM OacceiHe. IlepBbid Takon OacceitH Obul nmocTpoeH
B 1885 r. B Uenstron Kpoce (AHrnus)'. BykcupoBOUHBIE MCIBITAHHUS
MoJle/IeHd He NPHBEIU K CYLUECTBEHHbIM H3MeHEeHHAM (OPpMbI Cy/IHA, HO Jalu
Ype3BBIYAMHO UEHHBIK MaTepHas UIA JaTbHEHLIero U3yueHUA BIIUAHUA pa3-
JIMYHBIX GOPM Cy/IHA Ha CONMPOTUBIIEHHE [IBHKEHHIO.

O6onouka cyaHa Ge3 3aKJIIOYEHHBIX B HeH MEXaHW3MOB, 060pynoBaHus
M BOOPYXCHHA HasblBaeTcA Kopnycom cyjaHa. Kopnyc cyaHa MOXHO pa3jie-
JIMTh HAa TPU YaCTH: CPEOHION, Haubosee UIMPOKYI C YCIIOBHO MNapajiiesib-
HBIMH WM MNOYTH Napajl/ieJIbHbIMH GOpTaMH, H CyXapwiuHeca K OKOHEYHO-
CTAM nepedHiold, WIM HOCOBYIO, H 3a0HI0l0, WIH KopmoByw (puc. S1).

' o npyrum nanHeiM, B. @pya 3aKoHYMI coopyxkeHue onbiToBoro Gacceitna B6nu-
34 CBOEro [0oMa, W3BEeCTHOTo mnoja HasBanuem YenbroH-Xay3, B Topksee B 1872 r.
B 1884 r. pabotel B naGopatopuu ObUTH nNpekpalieHbl, TaAKk Kak OHa ycTapena. —
[Ipum. peyensenra.
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BeprukaisHoit npoponbHoi (Quamerpaasnoi) nnockocteio (M) xop-
Myc Cy[Ha JIeJIMTCA HA NpaByl W JieBYIO yacTd. [luaMeTpasibHas IUIOCKOCTb
MOXET PacCMAaTPUBATHCA KAK IMIOCKOCTb CUMMETPHM TOYTH 1A BCEX CY/OB,
KpoMe HeDOoJIBLIOrO YKCIIa ClielMaIbHbIX.

BenuuuHa oyJiHa olipe/ie/ifAeTCA ero riaBHbIMU pa3sMepeHUAMHU: JUTUHOH,
HMPUHOH M BbicoTOR Gopta. [lpuveM noj Haubonsvuwed dAuHOl NOHUMAIOT
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Pic. 51, OCHOBHBIC HACTH CYJIHA
| KOPMOBAaH Yacth Cyjiama: 2 — aeswiit 0opr: 3 — HOCOBaM 4ACThL CvaHa, 4 — Hoc;
5 JIMAMETPATBHAH  TUTIOCKOCTL, 6 npasbii GopT; 7 — CPeUHAM M4CTh CYaHA; B

ROPMA.

PA4CCTOAHHE MEXK/1lY KPAHHHMH TOYKAMH HOCOBOH M KOPMOBOH OKOHEYHOCTEH,
a MO MUPUHOU — PACCTOAHUE B HAWOOJee IIHPOKOM MOMEPEYHOM CeueHUH
KOoplyca.

[Honepeudoe cedeHHe KoOpmyca MNOCPe/MHE €ro UIMHBI HAa3bIBAETCH
ceueHuem no  muoenab-wnaneoyry. QopMbi ITOro cedeHusa Moryt ObiThb

Puc. 52. CeucHus Kopiyca o MUICIL-UIIAHTIOYTY

a4~ MoJIHble; b — OCTphlc.

PA3JIMUHBIMHK: OT Y3KHX, WIM OCTPBIX, [0 [MOJHBIX, WIM IPAMOYTOILHBIX
(puc. 52).

Beakoe muaBawutee Te10  NOAYMHACTCA  OOIIEH3BECTHOMY  (DH3NYe-
CKOMY 3aKOHy — ero BeC BCerjla paBeH Becy BBbITECHEHHOH WM BOJIbI.
Takum obpazom, Kopryc CyjaHa MNOTPYXKaeTcs MM BCIUIBIBACT B  3a-
BHCHMOCTH OT TOrO, YBEJIMYMBACTCA WIH YyMeHbluaercss ero Bec. [lpu
JTOM  U3MEHACTCH  €r0  0Ca0Ka — BePTHKANbHOC  PACCTOAHHE  MEXJLy

28



NOBEPXHOCTBIO CIIOKOMHOH BO/bI M Kujlem cy/iHa. OObIYHO paccmarpuBait
OCaJIKy HOCOM M OCaiKy KOPMOH — OHM pa3inubbl (puc. 53, a). Pasnocrts
UX Ha3bIBaeTca Ou@P@depenrom, a NONycyMma — cpedHell 0cadKoll, uamepse-
MOH [OCpe/IHHE JUTHHBI.

JUisi onpesesieHust OCaflku B HOCOBOH W KOPMOBOH OKOHEYHOCTAX Cy/IHa,
4 WHOIA K NOCPe/IMHE HAHOCAT CICUMaIbHBIC HIKAJIbl, HA KOTOPBIX OCa/iKa
OoTMedcHd apabckumi M pamMu, eciid IPUMEHACTCH METPUUCCKAA CHCTEMA
C/AMHML, WIM PUMCKHUMHM, €CJIM — aHriMiickas cucrema (B ¢yrax). [onstho,
4TO OCajIKd 3aBUCHT OT 3arpy3KH Cy/iHa: YeM oHa Oosiblie, Tem Doliblie
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Puc. 53. Ocalku W BaTCPIIHHUK CYJIHA.
l OCAIKE KOpMOM: 2 OCA/IKA B CpeHeld vacTH: 3 - ocajlka HocoM: 4 — partep-

JIMHHH | 5 - HAJIBOJIHIHA YACTh ﬁ{)pT:l: O NOABOJAHAH YMACThH ﬁ(l])l:l; 7 — OCAIKA; 8 —
IPY30BaA BATEP/IMHUA CY/AHA; 9 — MOMNC NEPEMCHHBIX BAaTepPauHui; 10 — parepinius
cvana B Dastacre.

0CajiKa, u Haobopot. [Ipedeavnbimu ABIAWICA ocajlka cyjHa 0e3 rpysa
(B BayutacTe) M oca/ika ¢ [OJIHBIM rpy30oM (NpH HaAUOOJIbUICH A0MYCTUMOM
3arpysKe); NpH MX IPEBbILICHUH BE301aCHOCTD CY/IHA PE3KO YMCHBILIAECTCA.

B konue XIX B. Hd OCHOBe OIBITA U TCOPETUUCCKMX pacyeToB ObLIM
YCTAHOBJIEHB! [IPABWIIA, OTPAHMYMBAIOLIME OCA/IKY CY/0B B 3aBMCMMOCTH
OT MX THIOB, HEPEBO3UMOrO Ipy3a, BOLOHCIPOHHIACMOCTH KOPIyCca U Bpe-
MeHHU rofa (ce3oHa). B cCOTBETCTBHM ¢ ITUMH NPABHIAMH, KAXKIOMY CYJIHY
HA3HAYACTCA MUHUMQIbHAA 8b1COTA HAOBOOHO2O OOPTA — PA3ZHOCTL MEXKIY
NO/JHOH BLICOTOH DOPTA 110 Mi/1ENb-1IUITAHTOYTY W CPE/IHEH OCAIKOH.

Boicota majBoanoro Oopra Ha cyjaax orMedactest ocobOM  UIKAIOMN,
HA3bIBAEMOH ¢2py3080U Mapkou. ['py3oBasg Mapka COCTOMT H3 Kpyra
(mex  Ibmmconna), uepe3  cepe/ldHY KOTOPOTO  [POXO/IMT  BEPXHASA
KPOMKd TOPH30HTAJIBHOW 4YepTbl; Ha TeMHOM doHe mMapka oObluyHO Oenas,
a Ha Oenom — yepHasi, BepXxHas KpPOMKA JIPYTOW  TI'OPM3OHTAIbHOM
yepThl Ha OOpTy cCy/Ha NOKa3bIBaeT BbICOTY nanyObl. Paccrosnue ,,a"
(pvc. 54) Mex/ly BepXHHMM KPpasiMH JTUX JIMHUH COOTBETCTBYET M-
HUM@IbHO  JIONYCTMMOM  BbiCOTE  Ha/JBO/JHOro OOpra 1pu  IUIdaBAHHH
B MOPCKOH BoJie jetoM. Mmeercs cuie pAll MapoK TOro ke uBera, 4to
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H TipeJpIayuias, Ho B BH/I€ FOPH3OHTAIbHBIX JIMHKUH, OTXONMUIMX OT BEpPTH-
KaJIbHOH 4ePThbl, KOTOPbie HaHEeCeHbl PALOM ¢ Kpyrom. OHM OTMEYar0T MHHK-
MaJIbHble BBICOTBI Ha/iBOJHOIC GOpTa npu IUiaBaduM B npecHow sofe — I1,
neroM — JI, aumon — 3, 3umoit B Cesepront Arnantuke — 3CA M npu ia-
BaHuM B UHaMiickoM okeaHe nerom win B Tponmyeckux Bopax — T. Ha na-
PYCHBIX CyJax MpeayCcMOTpeHbl TOJIBKO [BC JIONOJIHMTENbHbICE MapKu: JUis
[U1aBaHUA B NMpeCHOH Bole U B CeBepHOH ATNAHTHKE 3UMOH.

JIMHUA nepeceveHMA KOpNyca Cy[Ha TOPHU3OHTAIBHOHW IUIOCKOCTBIO,
COBMANAWIIEH C  JOBEPXHOCTbIC  BOJbI, Ha3bIBACTCHA  6UTEPAUHUEN,
a IUIOCKOCTb 3TOrO CeUeHMA — NAOCKOCTbI0  8arepaunuid  (puc. 53,b).

SCA_

Puc. 54. I'pysoBrie mapkHu.

CornacHo u3BecTHOMY 3akoHy ApxuMmena, OOUIMil Bec Cy/IH4 COOTBETCTBYET
BeCy BO/ibl, BBITCCHEHHOM TOTPYXCHHOH YaCTbio KOPIyca Cy[aHa, Wik
BeCy BOabl B oObeMe [OrpyXeHHOM YacTH. JTO TaK Ha3bIBaeMoe 80003~
Meujenue CyHa.

Ilpu u3MeHeHHMM Harpy3ku M3MEHAWTCA ocanKa W obwvem NorpyxeH-
HOHW Y4CTH CyJ[iHA, a CJIE[IOBATE/IBHO, U €ro BOJIOW3MElCHHUE. [IpenenpHbiMM
BOTOU3MEUICHHAMH ARBJIAIOTCA BOJIOM3MEIEHHS MaKCUMAJIBHO HarpyXeH-
HOr0O M NOPOXHEro cynHa. PasHOCT MexXay HUMM Onpefenselr 2py3o-
NOOBEMHOCTb CY[IHA.

InockocTs  BaTepiMHMM  [JENIMT KOpNyCc CyaHa Ha NnOO8OIHYIO
W HA080OKyw vacth' (puc.$3,b). O6vem BO/IOHENPOHULIAEMOH YacCTH
KOpIilyca, PpacnojloXeHHOW BbIle TIPY30BOW BAaTEP/IMHUM, OMNpeesser
€ro 3anac naasywectu. YacTb KOphyca Mexily BaTep/iMHHEH MOPOKHETO
CyAHa W rpy30BOH BaTeP/IHHMEA HA3BIBAWT MOACOM NEPeMeHHblX GaTep-
aunun (puc. 53,c¢).

BHytpu Kkopmyca pa3mewaor rpy3, aBHIateu pa3iinynble
MeXaHu3Mbl mis pabortbl ¢ nebemkaMu, WNWIAMH ¥ Tp. 3a HagBOJHOWM
HacTbl0 KOPIYCa M3 ICTETHYCCKMX COOBPaNKCHHHA yXAKMBAIOT Ype3BbI-
YaHHO BHHMMAaTeNbHO. BHYTpM Koprnyca HaxomsiTcA nomeuieHus IS
JKHIaXa, UEHTP VYNpaBJIeHHSs M COOTBCTCTBYIOUIME MeEXaHW3Msl. Ha

' MMTepecHo, vTO Meppas Ha3LIBASTCH MO-HTANMBIHCKH OPEra Viva — JKUBOE coopy-
KEHHEC, a BTOpas opera morta — MEpTBOE COOPYKeHUE.
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BOGHHBIX CyJlaXx B KOpllyce U Ha nanybe pa3mellaiT Opyjiusi U KOMaH/IHbIE
MyHKThI, 3allMUIeHHbIC OpoHel. HalBOIHYI0 YacTh KOpIlyca BOEHHbIX Kopab-
JIeH, MpeACTaBIsALIY0 MULICHb [UIA Bpara, CTapalnTca /1e/1aTh KaK MOXKHO
MEHbILLE.

OctaHOBMMCA eule HA BECOBbIX U OOBEMHBIX XapaKTePUCTHKAX Cy/lHa.
Bojou3sMelleHne Cy/Ha JIerko BBIYHCIIMTb, €CJIM CPeIHION [UIOTHOCTH MOp-
ckoit Boab! (1016 xr/m?) YMHOXHTb Ha 00OBbEM ITOABOJIHOH YACTH Cy/IHA .
['py30noabeMHOCTh Cy/IHA pPaBHA BeCcy MEpPeBO3UMOIo Ipy3a, Maccaxupos,
NPHIIACOB M TOIUIMBA, T. €. PA3HOCTU MEX/1y BCCOM I'PYKEHOTO M IOPOXHEro
Cy[Hd. JTH XapaKTePUCTHKW MOTYT ObiTb BbIPAXKCHBI MM B MCTPUYECKMX
(1 7= 1000 kr), wiu aHrauickuxX ToHHax (1 adrn. 1= 1016 xr).

JInA  XapakTepucTUKH BHYTpeHHero oObeMa Cy/1Ha — BMECTUMOCTH —
IIPUMEHAT  ODObeMHYW  e€dHHULY — PeUCTPO8Yl  TOHHY,  PABHYK
100 anrs. yr?, wam  2.832m*. Tlpu  92Tt0M  uacto  ynorpebnsercs
TepMHH ,ToHHax . [loj ToMHamem 1TOpProBbIX CYI0OB B OCHOBHOM
MOHUMAKT BMECTHMOCTDb cysHa. [Ipu 310M pasnuuarT OpyTTO-pPerucTpOBbIi
TOHHaX (BaJOBAast BMECTMMOCTb), KOTOPbIH npejactaBiser obuwit noses-
HbIH 00BEM Cy/IHA, BBIPAXXEHHBIA B PErHCTPOBBIX TOHHAX, U HETTO-peru-
CTPOBBIH TOHHAX (UMCTas BMECTMMOCTb) — Pa3HOCTb MexXay Opy1To-pe-
TUCTPOBBIM TOHHaXKEeM M 00BEMOM [OMelUeHWH, He 3aHATBIX [0 TIpy3
(MAaUIMHHO -KOTE/IbHBIX ~ OT/IC/IEHHH, TOMEIUeHHH KOMAaHIbl M  1p.).
[Ton TOHHaXeM BOEHHBIX CY/IOB IIOHHMAETCH BOJIOM3MEILICHHE, BbIPaKeH-
HOe B TOHHaX.

Peeuctpoesiii  TOHHaw — BakHeHIlIas XapakTepUCTHKa cyaHa. Ha ee
OCHOBE pacCCUMTBIBAKT pasinuHbie cOBOpel, HAIOrM W IUIaTexH, coOupae-
Mbl¢ C Cy/aHa, M HAuuCiagT npemMud. CyllecTBYIOT pas/iduHble [1paBuiIa
A obMepa BHYTPeHHMX [MOMEILUEHHH CY/HAa, YCTaHaBJIMBaeMble KJIACCU-
$uKauMOHHBIMK OOLIECTBAMM, HAMPUMEP NPaBHIA HTATBAHCKOTO Perucrpa,
anrnuiickoro Perucrpa JLioiina, amepukanckoro Gwpo cyaoXoacTsa® u ap.
Mmerrca u ocobble npaBuna, Hanpumep, Ui obMepa cy108, uayumx Cyasu-
KuM win [laHaMckum KaHamamuy.

I'JTABA 11 KITACCHOUKALIUA CY10B

Ha npoTtsiKeHMH CTOJIETHH HCOIHOKPATHO IIPeANPHHUMANINCE TIOIBITKY
Gosiee WIM MeHee PalUMOHANBHO PpA3rpaHUYMTb TUNBI CyJ0B. Beiaea-
CTBHe OYpHOro pa3BHTUA MHPOBOTO ¢IOTa M CYHAOXOACTBA HeoOXO M-
MOCTb  KJIACCHQHUMPOBATb Cy[Ad 110 WX Ha3HaueHWw, crnocobaM rio-
CTPOHKH M TeXHHYECKOMY COCTOAHHK eute Oosee Bo3pocna. [losas-
JIATCA  CHEUMAIbHbIE YYpeX/IeHWs, B KOTOPbIX OIBITHbIE B CYJ0BOM

' B Hawed cTpave cpeiHio (pacyeTHY) BECOBYK IUIOTHOCTb MOPCKOH BOIbI
o6bI4HO npuHUMaloT paBHoit 1025 kr/m*. — Ilpum. peyenienra.

?Y Hac B cTpaHe 3Ty paboTy, a TakkKe TEXHHYECCKHMH HAaZ3op 3a CyNaMM ocyile-
crisier Perncrp Cow3sa CCCP.
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aene ciayxaie — ClopBedepbl — JIOJDKHbI HabGiwoaars 3a  IOCTPOH-
KOM Cy/[IOB M HX TEXHMYECKHM COCTOSIHHEM BO BPEMsS OJKCIUIyaTalMu
M KJIAaCCHPHUUMPOBATH Cy/A2 B COOTBETCTBHH C MEXKIAYHaAPOAHBIMH HOp-
MaMH.

CrapeiluMM ¥ 3HAMEHUTEHILMM W3 noJOOHBIX yupeaeHuH sABJIsET-
CA aHrauickoe kiaaccudpuxauuontoe obuectso Perucrp Jlionga, obpa-
soBaHHoe B XVIII B. CBoe Hazpanue oOUIECTBO MNOJYUMIIO 110 HMMEHH
BilajeNibua Kabauka OJpsapiaa Jlmoipa, rae HaumHaa ¢ 1687 r. cynosia-
NeNblibl, KanmMTaHbl W areHTbl 3aKJIIOYAIKM CHEJKH, CTPaxoBajiM TIPy3bl
M yCTaHaBiMBanW UeHy d¢paxta. B 1764 1. ObUl0 PpelIeHO COCTaBHThH
CIIAICKH CY[IOB — PerucTpbl — ¢ UMEKIIMMUCA CBEAEHHAMH [0 KaxXIOMy
M3 HMX, YTOOBI Jierye OblIO OLUEHMBATH KayeCTBAa Cy[Ha M, C/I€[LOBATEJIbHO,
ONpeNeNiATh CyMMY CTPaXOBKM. DBbUIM COCTaBlicHbl ABa clMcka: 3elieHas
KHHMra, B KOTOPOH YKa3biBaIMCh cy/la, 1 KpacHas KHHra, B KOTOPOH peru-
CTPHPOBAJIMCH Cy/10BJIA/IEbLIbI.

B 1834 r. obuwecrso Obuio peoprannszosaHo B Permcrp Jliowna, ko-
TOPbIH €XEeroJHO BbINYCKAeT pPerucIpoBbic KHUIW. B HMX npuBoaATcA
CBEJ/ICHMA O TEXHHYECKOM COCTOAHMH CY/I0OB BCEr0 MHpa, 3aperucTpUpoOBaH-
HbIX B oOLecTBE.

He meHee 3HaMeHMTO ¢paHuy3cKoe KilacCHPHKAUMOHHOE 00uecTBo
Biopo Bepurac, ocHoBanHoe B 1828 r. B AutBepneHe W ¢ 1832r. no Ha-
crosllee Bpemsa Haxonsweecs B [lapuxke.

B xaxmon crpaHe wumeerca cBoM coOctBenubi Peructp. HMraibsau-
CKHH perucrp, Hanpumep, Kak W [Apyrue KJacCUPUKAUMOHHbIe OOlle-
CTBa, pa3jesider Cylda B 3aBUCMMOCTM OT pPaHoOHa IUIABaHWA Ha CIeaylo-
LLIKe IPYNIbl:

L — cyna nansHero riaBaHus (paloH IU1aBAHUS HEOT PAHUYEH ) |

AT — cypa, upejHasHavyetHble [UIA IUIABAHWA B ATJIAHTHKeE;

G —cyna OnMXHEIr0O M CpelHero IU1aBaHMH  (nMpeaHa3HayeHsl Ui
wiaBauua BHe npenesnoB  Cpeauzemuoro  mops  3a  ['ubpanrapom,
Happadeiamu v Cysukum Kadajiom, Ho He jaiee vem 300 Mwib ot
Bepera) ; :

P — cyna Gnuxuero nnaBawua (JUist ruiaBanusa ToJibko B paione Cpe-
JIU3€MHOT0 MOpPHA ) ;

C — cyna npubpexHOro 1niaBaHus;

[ —cyna BHyTpeHHero IuiaBaHus  (JUIS  [UIABaHMA 1O peKaM
M 03€paMm).

Kpome TOro, cyaa noapasaensior Ha rpynnbl B 3aBUCHMOCTH OT poja
JIBUTaTeIf, ABMXKHUTE/IA, KOHCTPYKUMH KOPIYCa U HA3HAYCHMA.

KJIACCHOUKALIUA CYJ1I0B
MO TUNY OBUI'ATEIIA

B 3aBHCMMOCTH OT NPUMEHHEMOIO [IBMIATelsi Cyjla pasfeiAioT Ha napyc-
Hbl€, [1apyCHO-MOTOPHbBIE, Cy/d CO BCIIOMOTaTe/IbHbIM MOTOPOM M Cylia
C MEXaHHYECKHM JIBUraTeNeM.
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MAPYCHBIE CY1IA

K 270l rpynne OTHOCAT Cy[a W UUTIONKH (JIOAKH), NPUBOIMMbIE B [BH-
)KeHHe CWJIOH BeTpa, AeHcTBywuiero Ha napyca. [Ipy 3TOM CynHO MOXer
HECTH Tapyca Ha OJHOH, [ABYX, Tpex WiM OoJibliieM YHCIEe BEPTUKAIlb-
HbIX MauT.

B 3aBUCMMOCTH OT BMJi@ IAPYCHOTO BOOPYXEHUA PA3/IMYAIOT CJleyloLme
napycHble cyja (puc. 55):

1) narumaurosstii Kkopabab (MATH MAuT ¢ NPAMBIMH [1aPyCaMH) ;

2) nsitumaurogvli b6apk (4eTpipe MauThl C MPAMbIMH INApyCaMH, O/IHa,
Ha KOpMe, C KOCBIMH) ;

3) uersipexmaurogblii kopabab (UeThipe MauThl C TPAMBIMH Mapy-
CaMH) ;

4) yervipexmaurossili Oapx (TpU MauThi C NPAMBIMH TAPYyCaMH, OIHA
C KOCbIMH) ;

5) xopa6Gas (TPH MauThl C MPAMBIMH NAPYCAMHK) ;

6) 6apx (11Be MauThl C PAMBIMH APYCAMH M OJIHA C KOCBIMH)

7) 6apkenTuna (1IXyHa-0apk; O/IHA MauTa C NPAMBIMH U JIBe C KOCBIMH
napycamu) ;

8) wIXyHa, TOUHEE, TPEXMAYTOBAA MAPCeNbHAA WXYHa — Jxexacc (Bce
MauThl C KOCBIMH NAapPyCaMH M HECKOJIBKO BEpXHHX MpAMbBIX MNapycoB Ha
dok-Maure) ;

9) 6pue (11Be MauThI C IPAMBIMH NTAPYCAMH) ;

10) 6pucantuna (uixyHa-Opur; ofHa ™mauyTa C NPAMBIMH [apPycaMu
M OJIHA C KOCBIMH) ;

1) bombapoa (oaHa MauTa MOYTH B CepeMHE Cy/IHa C NPAMBIMH napy-
CaMH U O[1HAa, CABUHYTAas B KOPMY, C KOChIMHU) ; _

12) wixyHa, TouHee, cagenvHans wixyna (1BE MauThl C KOCBIMH
MapycaMu) ;

13) wxyHa, TOUHee, 08YXMAYTO8AA MAPCEAbHAA WixyHa (MauThl C KOCHI-
MH NapycamMu U HECKOJIBKO BEPXHHX NPAMBIX NapycoB Ha pOK-Maure) ;

14) xapaseana (Tpu Mauthl: HOK-MauTa C NPAMBIMH NapyCcaMH, OCTalIb-
Hble — C ITATHHCKHMH ) ;

15) .,7pabaxkonno” (u1an. trabaccolo; aBe MayTel C JIIOFePHLIMH, T. €.
PEMKOBBIMH, NAPYCaMH) ;

16) webexa (Tpu mMauthl: GOK- ¥ rPOT-MAUThl C TATHHCKUMH TNAPYyCaMH,
Bu3aHb-MauTa ¢ KOCbIMH) ;

17) genroxa (nBe MauThl, HAKJIOHEHHbIE K HOCY, C JIaTHHCKUMH
napycamu) ;

18) raprana (opHa mauta ¢ 6OJILLIMM JIATUHHCKHM [apycoM) ;

19) rendep (0aHa MayTa C KOCbIMH NIaPYCaMH) ;

20) ,,6080" (utan. bovo; nBe MauThl: NEpe[IHAA — C JIATHHCKHM Mapy-
COM, 3a/IHAA — € Ta(e/IbHbIM WK JIATHHCKHM NapycoM) ;

21) ,Hagucenno” (mran. navicello; nBe MauTsl: nepBasg — B HOCOBOW
YaCTH, CWIBHO HAKJIOHEHHas BIepeld, HECYyT TMapyc TpaneuuMeBHIHON
$HOPMBI, KpenAKMNUCA 32 FPOT-MauTy; IpoT-MayTa — C JIJATHHCKUM WIH HHBIM

KOCBIM 1apycoMm) ;
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Puc. 55. Kitaccudukaums napycHelx Cy/10B.

1 MATHMAYTOBBIH Kopalne; 2 — MATUMAaYTOBBIN Oapx; 3 — YETHIPEXMAUTOBBIH KO-
pabib; 4 — uernipexmautoBbiit Dapk; § — kopabnb; 6 — Hapk, 7 — GapkenTaHa (LIXy-
Ha-OapK) ; 8 — TPexMauTOBAs MapCcenbHas wixyHa, 9 — 6pur; 10 — Gpurantuia (X yHa-

Gpur) ; 11 — GombGapna; 12 — radesnbHan wxyHa;, 13 — ABYXMAuTOBAA MapcCe/ibHAaH
wxyHa; 14 — kapasesuia; 15 — ,,rpabakkono’”; 16 — mebexa; 17 — denoxka; 18 — rap-
TaHa; 19 — Tenuep; 20 — ,,6oBo”; 21 — , HaBucenno™; 22 — Ganauncenna; 23 — uwvon;

24 — non; 25 —~ Key; 26 — aMHrK; 27 — nwrep.
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22) bananceana (utan. biancella;, onHa Mayra ¢ JJATHHCKHM [apycoMm) ;

23) wunion (onHa MayTa ¢ KOCBIMMU TapyCaMH) ;

24) uon (;Be MayThi C KOCHIMM MAapycaMu; MeHbIlas — OH3aHb-MauTa —
CTOMT MO3a1H pyJis) ; ’

25) xeu (nBe MauThl C KOCBIMHM Mapycamu, npuyeM OU3aHb-MauTa CTOMT
nepest pyJiem) ;

26) Quneu' (ogHa Mauta ¢ radenbHBIM TapPyCOM BBIHECEHA K HOCY):

27) aweep (TPH MayThl C PEHKOBBIMH NapPyCaMu, IIPUMeHsETCA BO Dpa-
LMY B IPUGPEKHOM IUTaBAHUM) .

KpoMe nepedyuciieHHbIX NapyCHMKOB CyIUECTBOBAIH elle Oosblime
CeMu-, NATU- W YETHIPEXMAUTOBbIE IUX)YHbl, NPEUMYLIECTBEHHO amepHKaH-
CKOrO MPOUCXOXKIEHHS , HECYLIIHE TOJIBKO KOCBIE napyca.

MAPYCHO-MOTOPHBIE CY/IA U INTAPYCHBIE CY/IA
CO BCNMMOMOTI' ATEJIbHBIM MOTOPOM

[lapycHO -MOTOPHbIMU CYIAMHM HA3BIBAIOT MapycCHbIE CyJia, UMEKOLIHE MOTOP
(nBUraTens), ¢ MOMOLIBI0 KOTOPOTO CYAHO MOXET Pa3BUThb CKOPOCTh, PaB-
Hy10 7 y3nam u Gonee.

K napychvim cyoam co ecnomozareabHsim MOTOpOM OTHOCATCA CyJia,
KOTOpbIe HE MOTYT C NMOMOLUBI OJHOTO MOTOPa Pa3BUTh CKOPOCTL Oonee
7 y3noB. MoTOp HCHONB3yeTCA NPH MaHEBPUPOBAHMM [APYCHHKA B MOPTY
M [UTA TUTAaBAHHA BO BPEMA LITWIEBOH MOroO/bl.

CYJIA C MEXAHHYECKHUM [IBUI ATEJIEM

Ha cynax 3ToH rpynmel yCTaHaBJIMBalT NapoBble MALUMHBI WIK JIBHIaTelu
BHyTpeHHero cropaius. Ilap, oGpasyemblil B NapoBbIX KOTIax, KOTOPbIE
paboTalT Ha yrie WiM HedTH, MOJAETCA B MOPUIHEBYI NMAPOBYI0 MalMHY
WJIH NapOBYI0 TYpOURHY.

B KauecrBe NBUraTesie Ha MOPCKHMX Cydax NPUMEHAIOT [M3elIH, B OC-
HOBHOM MaJIO- ¥ Cpe/iHe0 60 POTHBIE.

Cyna, npuBOaMMbIC B JIBMXEHWE TOPUIHEBHIMH TAPOBBIMH Malli-
HAMH,  Has3bIBAKT  N@POX0damu, TONBKO  TYpOMHAMHU - Typboxodamu
M [IBUraTe/iAMH BHYTPEHHEr0 CrOpaHusA — Tenaoxodamu  (MOTOPHBIMH
CyaMH) .

Knaccuduiauus cynos no vy aBmkures

MexannyecKHe IBUraTeJIM Ha Cy/1aX MOTYT IIPUBOMTH B [ICHCTBHE Cllc-
AYIOLLAE [IBUXUTETH ;

' Y Hac B cTpaHe Cyda ¢ TaKMM MapyCHBIM BOOPYXECHHEM Ha3bIBAIOT KT radesb-
Hbi#, GepMyacku#t U 1. A. — [Tpum. Hayu. peo.

? IIBHXXHTENTb — yCTPOHCTBO, KOTOPOE, HMCNONBIYys paboTy [BMIaTeNs, cosjaer
CHITY, CTIOCOGHYIO NEpeMeLaTh CY/IHO B 3a[JaHHOM HANDaBJIEHHH.
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IpeGbie BHHTBI. BuHTHI, pasMeuiaeMble B KOPMOBOW YacTH Cy/Ha,
MOCTOAHHO HAaxXofAsATcA noj BOAOW. ['peGHble Bansl BHHTOB I1apajuiefibHbl
KOHCTPYKTHBHOM Batepiuuun (KBJI)'. BHHTBI MOryT MMeThb OT ABYX J10
MATH JIONACTEH, HENOJBWXHBIX WM TOBOPOTHBIX (peryJiMpyemMoro Iiara)
(puc. 56). Hakowsen, cyga Moryt ObiThb C OJHHMM, [BYMSA, TPEMS HIIH
YeThIpbMS  BUHTAMH, PacClOIOKEHHBIMH CHMMETPHYHO  OTHOCHTENTBHO
[IMAMETPaJIbHOH 1ITOCKOCTH.

Cunraerca, uTo cyda ¢ rpeBGHbIMM BMHTaMH ¥ OOBIYHBIM KOPIYyCOM
He MOryT pa3BuTh CKoOpocTh Gonee 40 y3, Tak Kak KO3pPHUMEHT mnones-
HOTO [IEHCTBHA BUHTOB HeBeJIMK. TOJNIBKO C NOABJIEHHEM HOBBIX THIOB
CY/IOB, Halp¥Mep C NOJIBOAHBIMH KPbUIbAMH WIM Ha BO3/yLIHOH NOAYLIKE,
YOAJIOCh NIPEBLICUTD 3TY CKOPOCTH.

[pebubie Koneca — 310  cneuManbHble KoOJieca ¢ JIONMACTAMHM, pac-
MOJIOXKEHHBIMH 110 OKPYXXHOCTH; JIONACTH — IUIMLbI — MOTYT ObITh He-
NOABHXHBLIMK. WM NOBOPOTHBIMH (puc. 57). I'peGHble Komeca, Kak Impa-
BWJIO [IBa, YCTaHaBNuBawT no 6Gopram cyjHa, OIHAKO BCTPEYAKTCA CyJa
W C OHMM TpeOHBIM BHHIOM, PpAacHO/IOXKEHHbIM Ha Kopme (Hampumep,
HEKOTOpble aMepPHKAaHCKHe peuHbie cyjda). B Bopge HaxomuTtesi TONBKO
HHKHAA 4acTh I'peOHbIX KOJIeC.

Kpbinsuateld JBHOKHTENIb HAyaJl BXOIUTh B ynorpebjieHue TOJIBKO
B nocneasue roasl. O 6bu1 mpeioxeH B 1926 r. aBctpuiiieM JpHecTOM
llHaigepoM M 1OCHC NATWIETHHX MCNBITAHMA TOCTPOEH HeMelUKOH ¢up-
Mol Bo#ta. C 1939 r. ero HayMHaioT NPUMEHATh B OCHOBHOM Ha GykcHpax,
MOHTOHAX W PEUHbIX CydaX.

HBuwxiurens npeacravifer cobOH [OUCK, TOPH3OHTAJIBHO Bpalllako-
IMHCA BHYTpH OOUMBKHM, C 4YeTbIpbMA BBICTYNAKIIAMH JIONACTAMH,
KOTOpbIe MOIYT [OBOPaYMBATHCA OTHOCHTEJIBHO CBOUX BepTHKAIIbHBIX
oced. JlonacTu MOXHO pacnosnarath W 3KCUEHTPHYHO;, H3MEHAA JKCIEHTPM-
CUTET M YIJIbl YCTAHOBKH JIONACTEH, CO3MAIT yNop ABHXUTENA B J10OOM
Hanpasjiedud (puc. 58). [lodtoMy TakOH [BHXHTEIb 3aMeHSET PpyJib
M O[HOBpeMeHHO obecrneyuBaeTr CyaHy OOJbLIYW)  MaHeBPEHHOCTH:
BO3MOXHO [IBMXKEHHE BIepe/], Ha3aJl, B CTOPOHY M Jlaxe NMOBOPOT Cy/Ha
Ha MecTe.

Bonomernnifi aBwxuTens. Benyics pa3paboTKM HOBBIX JABHXKHTEJIEH.
l[llupokoe mnpuMeHEHHEe, BO3MOXHO, HaWIET BOJIOMETHBIH [IBHXXHTEb,
[IepBbIE€ MOIBITKH HCMOJIB30BAHUA KOTOPOro OTHOCATCA K IPOLUIOMY
BeKy. OJKCIepHMeHTbl npoBofgunuck B 1866 r. B AHriimk v B 1885T.
8 Poccum, Ho Tonbko B 1940 r. B CoserckoMm Corose u B CIIA OHM 3aKOH-
YWJIMCh YCIELIHO,

IlpvHuun paboTbl ABMKMTEIA COCTOMT B TOM, Y4TO BOja oTOpachiBaercs
B CTOPOHY, NPOTHBOINOJIOKHYIO )KeJJaeMOMY HallpaBJIEHUIO [BHXKEHHA CYyJIHA.
Jlis 3T0r0 BO/IA 3acachiBaeTCA Yepe3 OTBEPCTHE B JIHMLIE [TPH MOMOLUM Hacoca
H ¢ BOJIBIIOH CKOPOCTBIO Yepe3 COIUI0 BbiGpachiBaeTcA Hapyxy. I1pu ucrons-
30BaHHH ITOTO JIBHXKMTENA MOXHO 0OXomutecs 6e3 pyinisi, Tak Kak COIUIO
nosopauuBaercs B mobyro cropony (puc. 59, 60).

' KBJI — BaTep/iMHHA, COOTBETCTBYILAA NPOEKTHON OCa/lKe Cy/IHa.
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Puc. 56. BHHT ¢ 4eTbIpbms Puc. 57. 'pebHoe Koneco ¢ MOBOPOTHLIMH [UTHILAMH:

NOTMACTAMH.
a — BHIl COORY;
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b — BHUL ciepe/iu.

Puc. 58. KpbuibuaThiit JIBHKHTEIb.

Puc. 59. CynHo ¢ BOJIOMETHBIM JIBHKHTEIICM.

Puc. 61. I'nuccep.
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Puc. 60. BopomMeTHBIR ABHKHTCI D,
CROMOHWHH POBaHHBIA € NMOBOIHbI-
MH KPbUILSMH.



Bosaywmnbie BuHTbI. K BOOHBIM TPaHCHOPTHBIM CPEICTBAM C MEXaHHYe-
CKHM JIBHraTesieM OTHOCAT W TJIMCCEpbI, NPUBOJIMMBIE B [ABMXKEHHE BO3/yll-
HbIM BUHTOM. JTM Cy/Ia, KaK MPaBWJIO, UMEIT IUTOCKOE JHMIIE, HX YaCTO MC-
 MOJIB3YIOT HAa MEJIKOBOIbAX, B Gonorax, o3epax, naryHax u T. 1. (puc. 61).

Mo npuHuMmy nomnepXaHWs cyna KIaCCHOHUMPYIOT Ha ClelylouiHe:

BOJIOM3MELIAIOLME, Y KOTOpbIX BEC YpPaBHOBELIEH CHJIAMH BO/bI, JCH-
CTBYIOLLMMH Ha NOTrPYXXEHHYI0 B BOJY YacTb Cy/[Ha, T. €. CWIaMH IMOpoCTa-
THYECKOIO [aBJICHHSA

Cyla C [MHAMMYECKHMH TNPHHUMNAMH TOA/iepXaHUA  (TIMCCHpYlo-
IIMe, Cy/da Ha BO3JAYLUHOM MNOAYIIKE W HAa MOABOAHBIX KPbUIbAX, 3IKpa-
HOIUIaHbl) .

Cypa Ha BO3aywHOH no-
aywke. IJTH  TPAHCIOPTHbIE
CpefcTBa  Ha3mlBaTh  Cy/a-
MH ClielyeT C OroBOpPKOH,
TAK KaK OHW MOryT [IBH-
raTeCsi Kak Mo cyule, TaKk H
Mo BOJE, HO MOI'YT Chirparh
BIIOJIHE OIpPENeJICHHYH PpPOJlb Puc. 62. CymHo Ha BO3AyLIHOA noayluke.

B pasBMTHH  Oygyumx mop-
CKHX CpEJICTB.

B Axrnuu takue cyna HaspiBaioT Hovercraft — mapsaiuyMu cpenctBamu
nepensuxenusi, a B Amepuke — Ground Effect Maschine — mMaumuamu 3¢-
theKTa MOBEPXHOCTH.

ITpu NBHKEHUH TaKHe Cy/a ONMPAKTCA HAa BO3AYILHYI NOAYLIKY, AaBJie-
HHE KOTOPOH YpPaBHOBEIUMBAET BEC TPAHCMOPTHOTO CpelCcTBa W y/epiu-
B4eT €ro napsiuMM Haj 3emsied wiM Bono#. Takum obGpa3zom, cyaHy npu-
XOIMUTCA TMpeoiosieBaTh TOJIBKO COINPOTHBJIEHHE BO3[yXa, YTO NO3BONAET
JIOCTHYb BBICOKHX CKOPOCTECH.

CyuiecTBy0T pasiuutble ciocoObl CO3/1aHKA BO3AYILUHBIX NOAYLIEK, B OC-
HOBE KOTOPBIX JIEXHUT OJMH NPHHLMIL: BO3[YX CHELHaTbHbIMH BEHTHIATOPA-
MH HAarHeTaeTCs Mo/l [HHILE TPAHCTIOPTHOro cpenacrBa. OBbIYHO NMPUMEHAOT
O[MH W/IH HECKOJIBKO BO3/YIUHbIX BMHTOB W/IH NMPOMNYyCKAaKT YacThb BO3YLU-
HOH CTPYM OT KOMIIPECCOPOB 4Yepe3 COOTBETCTBYIOLMe coruta, Gnaromaps
ueMy CYIOHO [BWXeTcs. B Hactosilee BpeMs NMPOBOAATCHA 3KCIEPUMEHTHI 110
CO3[1aHHMI0 JIpYTHX TPAHCNOPTHBIX CpencTB, paboTallMX MO NMPUHUMMY BO3-
Ay LUHOR noaykH (puc. 62).

Cyna Ha nonBomHbIX KpbulbAX. B HacTosulee Bpems 3TUM cyaaMm npen-
cKa3biBawT Goybloe Oynyuee. B HUX B onpesiesieHHOM CMBbIC/IE CKOHIIEH-
TPHPOBAH OIBIT H COBPEMEHHBIE [JOCTHKEHHA TEXHUKH.

bnaropaps onbitam Kpoko u PopnaHHHH nepBoe Takoe CyaHO ObuIo
UCIbITaHO Ha o3epe Komo B 1920 r.

CynHo Ha NOABOJHBIX KPBUIBAX BO BPEeMS JIBHXKEHMS HE MCIIBITHIBAET
TUIPOIMHAMHYECKOrO NAaBJIEHWA, TAK KaK B BOAY NOTPYXKeHbl TOJIBKO He-
Gonbuime KpuuibA ocoboro nmpodwis, a BeChb KOpNyC NOJTHOCTbIO HAXOAMTCH
HaJl BOJIOH.
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Puc. 63. CynHo Ha HAKJIOHHBIX MOJBOHBIX KpbUIbSAX.

Puc. 64. CyaHo ¢ MOCTOAHHO NOTPYIKEHHLIMH TOJIBOAHBIMH KpbUIBAMM.
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Pa3jiMyaloT CyJa ¢ HaKJIOHHBIMHM KPbUIBAMH, 4acTh KOTOPBIX HAXO[MT-
¢ B BOJIE, a4 YacTb Haj BOOOH (puc. 63), M Cy/[1a ¢ MOCTOAHHO MOTPYXEHHbIMH
OIBOAHBIMH K pbUTEAMHU (pHC. 64) .

JIBMKeHHe ITUX CYIOB MPOUCXOMUT MPH MOMOUIM WIH OOBIYHBIX I'PEOHBIX
BMHTOB, WIH BO3/IYLUHbIX BHHTOB, WIH BOJIOMETHOro ABWXHTens. Beicokue
CKOPOCTH CYJIOB Ha TMOJIBOMAHBIX KPbUIbAX CBHIETEIBCTBYIOT 00 MX DOJIBLIOH
NEPCIeKTHBHOCTH M O NpPaBHWIBHOCTH BbIGPAHHOTO KOHCTPYKTOPAMH IYTH.

KJIACCHOUKALIUA CYIOB
10 KOHCTPYKLIMH KOPITYCA'

ToproBble cyHa N0 KOHCTPYKLUMH KOpIYyCa PpasgenfiioT Ha Cle/yHoIiuue:

1) noanonabopusie cyna (anrn. Full-deck vessel) — ¢ onHoit wiu He-
CKONMbKHUMHM MasybaMu U JIBOHHBIM [IHHMILEM; T[peIHa3HayeHbl /Ui NepeBo3-
KM TsOKeNIbIX rpy30B (pHC. 65);

2) cnapOeunvie cypa (adrn. Spar-deck vessel) — KOHCTpyKuusa Kopmny-
ca nO0 rnaBHOH nany6bl AHAJIOrMYHA KOHCTPYKLUMH TPebIoyLMX CY/IOB,
BepxHsaa nanyba — cnapaek — obsieryeHHas; Ipe/iHa3HaYeHbl B OCHOBHOM
JUTS IEPEBO3KH 11aCCAXNHPOB;

3) aeexonany6uste (cypa (aurn. Awning-deck) — Haa riaBHOH nany-
6oy Haxomurcs eule Oosee Jierkas, YeM B NpeblUlylLUX ClIydasX, BepXHAA
natyBa — wropm-aex (puc. 66);

4) wenvrepOeynbie, WK HA8ECHO -nanybxble cyna’ (aurs. Shelter-deck) —
C HaJICTPOMKOW MO BCEH [UIHHE Cy/iHa, GOJIBIIMMH JTIIOKAMH ¥ HHOT/1a ¢ GopTO-
BbIMH NOPTAMH V1S NOTPY3KH CKOTA;

5) cyna ¢ renrogou naaybou (aurn. Shade-deck vessel) —c nerkoi
BepxHed nanybo#, non xotopod B Goprax cfenaHbl OOJbUIME BbIPE3bI MO
JUIMHE CyJIHa, NpeBpallailMe HIWKHIoK nanydby B nporysodnyio. Takue KOH-
CTPYKIMH NPUMEHAIOTCA HA MACCAXUPCKHUX Cy/1ax;

6) cyna ¢ npunoouaroi naaybou 8 xopmogoiu uwactu (aurn. Raised-
quater-deck vessel) — oT MocCTHKa cpefHed HaJCTPOHKH 10 H0Ta TPOXOIAUT
noBblilleHHasa nany6a, BCIeACTBHE YEro YBEJIMYMBAKOTCA IPy30Bbie NOMeLile-
HHA B KOPMOBOM YacTu cy/Ha (puc. 67) ;

7) Kkonooesnsie (aurn. Well-deck) — ¢ yuinHeHHOH KOPMOBOMH Ha/ICTPOM-
KO (KBaprepeKoM), KOTOpaA 3aHMMAeT /3 JUTMHBI Cy/Ha, MEXy ITOi
nanyboW M HOCOBOH HAaACTPOHKOH (HaKOM) OcCTaeTcA HeOOMNbILIOE OTKPbITOE
MPOCTPAHCTBO, KOTOPOE H Ha3bIBalOT KonofueM (puc. 68 u 69).

8) bawenno-nanybusie cyna (aurn. Turret-deck) — ¢ ocobbiMu  Haj-
CTPOMKAMH, 10 (opMe HANOMHHAWIMMH OallHH, KOTOpbi€ YMEHBLIAKTCH
KBEpXY; B OCHOBHOM HMX HCIONB3YIOT VIS NEPEBO3KH HACBIIHBIX IPy30B
(puc. 70) ;

' PaccMOTpeHHBIE 3[1eCh MPUIHAKH OTHOCAT Y HAC B CTpaHe B OCHOBHOM K apXHTeK-
Type Cy[iH4, a He K er0 KOHCTpY KUHH. — [Tpum. peyensena.

* Pa3sHOBHAHOCTB JlerkonanyOHbIX Cy/10B, Y KOTOpBIX Ha Jlerko# nany6be B HocoBo#
M KOPMOBOH 4YacTAX MUMEIOTCA cneuManbHble JIOKH 6e3 npucnocobnesuit Ui X MWIOTHO-
I'0 3aKPhITHA.
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Puc. 65. Tlonnonabop-
HOE CYJIHO.

1 — 10T, 2 — BepXHsA#A na-
nyba; 3 — MOCTHK; 4 —
fOaK; 5 — HHXKHAA 114
nyba.

Puc. 66. Jlerkonanyohoe
CY[IHO CO MUTOPM-1EKOM
(co CIUIOIIHOK  Haj-
CTpOAKOH) ,

1 — wropmM-aeK; 2 -
rmaBHad nanyba; 3
HHUKHAA nanybDa.

Puc. 67. CynHo c npu-
MOJAHATOH nany6o#
B KOPMOBOH YacTH.

1 — nonywTt; 2 — NOBbI-
IWEeHHbIA 0T, 3 — Moc-
THK; 4 — BepxH#AH nany-
Ba; 5 — Bak.

Puc. 68. Konoaesdoe oa1-
HonanyOHOE CYIHO.

1 — YUITHHEHHbIH 10T, 2-—
Konoaew; 3 — Hak.

Puc. 69. KonopesHoe
aByxnany6Hoe Cy/aHo.

I — w0T; 2 — BepXHHAA Na-
nyba; 3 — MocTMK; 4 —~
Konojaeu; 5 — 6ak; 6 -
HUAKHAA nanyDa.

Puc. 70. DBawenHo-na
nybHoe ¢y Ho.



9) sawuunsie, wnu kodgepoamossie, cyna (auri. Trunck-deck) — y Hux
BIOJIb BCeH BepxXHei mamyObl OT cpe/iHed HaJCTPOHKHU /10 Gaka W 10Ta 1po-
XOJIUT BO3BBILLIEHHE B BHIE NMPAMOYTOJbHOTO ALMKA, TOXE CIYXaT Ul lie-
PEBO3KH HACBIMHBIX TPY30B.

Kpome o1ix, Haubosiee paclnpoCTpaHEHHbIX THIIOB CY[OB HMEKTCH
M JIpyrHe, HO OHM MaJIO OTIMYAKTCA OT IPHBE/ICHHBIX BbILIE.

KITACCUOHUKALKA CYIOB
MO HA3SHAYEHHI0

B 3aBMCMMOCTH OT Ha3HAYeHWs Cy/la [IEJIAT Ha TOProBbie, WIH IpaXaaHCKue,
¥ BOCHHBIE Cy/1a, WIIH KOPpabiiu.

TOPIOBBIE CY 1A

Toprosie cyfa pa3fenAwT Ha I'Py30Bble, MACCAKUPCKUE U TPY30MaCCaXup-
ckue. K 2py308bim cyjlaM OTHOCATCA Cyla JUIA NEpPEeBO3KH IeHepaJibHbIX,
a TAKXE MACCOBBIX (HACBIMHBIX) M XKHIKUX I'PY30B.

Ha cynax mis redepasibHbIX IPY30B MMEPEBO3AT YNAKOBAHHbIE TOBAPSI
B AIMKAX, THKaxX, Memkax, Ooukax, KOHTeHHepaxX, CTPOMTEJIbHbIA JIec,
aBTOMOOWIH, [IpyrHe MalIMHbl M T. I1.; Ha Cy/JaX JUIA HAaChIMHBIX TPy30B —
GanKKIpHepax — MHHepalibHble BEIIECTBA, YroJjib, caxap, 3epHO, LEMEHT
M T. I.; Ha CyJaX JUIA XUIKUX I'Py30B — TaHKepaX — HedTh, BUHO, PaCIUIdB-
NIeHHbIH acasIbT U T. I1.

IMaccaxupckue cyna mnpeHa3HayeHbl HCKITIOUHTENIBHO [UIA TEpeBO3KH
naccaxupoB. OHH OBCIYXMBAIOT B OCHOBHOM TOCTOSHHBIC JIHHHMHM, COBep-
LIAI0T PEHChI MO TBEpAOMY PACHUCAHWIO, OTYETO MX M HA3bIBAKT JIaMHEPaMH
(anru. liner — nuHKMA) . HekoTopbie H3 HUX NMepeBO3AT NOUTY.

I'py3onaccaxupckumu cyaaMy HasblBalTCA Cyla, NEpPeBO3ALLIME M Tpy-
361 ¥ accaxupoB (6ostee 12 yenoBek).

CYA BCIIOMOTATEJIbBHOT O
A TEXHUYECKOI'O ®JIOTA

UmMelotca cyna, NOCTpOeHHbIe JUIA CHEUMAJIbHBIX 1eJieH, a WMEHHO:!

byKcupsl, npeaHasHaueHHble I OyKCHpPOBKH CyHOB B IOpTax M He-
CAMOXOJIHBIX IUIaBYYMX CPE[CTB, TAKUX KaK JIHXTEpbl, AHOYI/IYOUTENbHbIE
CHapsA/bl, NOHTOHBI, GapXu U T. 11.;

1e00K0bl, CITyXallue JUTA MPOBOJIKHU CY/I0OB B IIOPTHI BO Jib/axX;

KabeneykaaouuKku;

NnoXapHsle cyoa,

OHOYy2nyOuTenbrble CHAPAOLL — 3eMIIeUe PIAJIKH U 3eMJIECOCHI;

napoMmsl, CIyXaime Ui TNEepeBO3KH WIH XKeEe3HOLOPOXKHBIX COCTa-
BOB, WJIH aBTOMAlMH, WIH KOMOWHMpPOBAHHbIE — [UIS MEPEBO3KH COCTABOB
¥ ABTOMALLMH;
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NOYMAHCKUE CyNa, ClyXaupe VI Neperaud JiouMata Ha Cy[Ho, KOTO-
po€ Haji0 BBECTH B NOPT WIM BBIBECTM M3 HEr0 WIM MPOBECTH B 0COBBIX
YCJIOBHAX, HANPUMED BO Jib1aX;

noauyeuckKue Karepa v Jip.

CY 1A PbIBOJIOBHOI'O ®J10TA

K HuM oTHOCATCA:

KUTOOOUHbIE CYA;

PblOOMTOBHbBLE CYNIA,

naagyuue 6azsl — cyna, nepepabarriBarowme poiby.

B otmensHylo rpyniy BbULENSAIL NPOCYAOYKbIE W CROPTUBHbIE CYJIa,
MapycCHble WIH MOTOPHbIE.

HECAMOXO/HbIHA @JIOT

B Hero BXOOAT pasiiMuHbie OaPKU, NOHTOHbL, AUXTEpbl, Oebapxadepbl
M T.IL

BOEHHbBIE KOPAGJTH

Knaccudurcanua Boennbix kopabnen Menee olipeeieHHa, 4YeM TOPro-
BbIX. B nepuon mexay nepsod ¥ BTOPOH MMPOBbIMH BOHHAMH HEO[HOK pat-
HO NPeANpHHHUMAIIMCh TOMNBITKH Pa3/ie/IiTh MHOI'OYMCIIEHHBIE THITbI BOEHHBIX
kopabyied Ha KJIacChl Ha OCHOBE MEXJIYHAPOJHBIX COIJIALUEHWH, Ka-
CalOIMXCH BOEHHBIX ¢roToB. Bo BpemMs BTOPOH MMPOBOH BOWHBI
GbUIH CcO3[laHbl HOBble THUrbi KopaOmeit. [locne BOWHBI BCNEICTBHE Tpo-
MaJIHOrO TEXHMYECKOro Mmporpecca B KopabnecTpoeHHu u pa3paboTku
Ha OCHOBE TIIOJIyYeHHOTO ONbITa HOBOH CTPaTerMM MOPCKOH BOWHBI
HeOlIpeIe/JIeHHOCTh B KJIACCM(UKAUMH BOEHHbIX KopabiieH BO3pocna euue
Gornblie.

Bo Bcex ¢noTax pasnuyHble THITbI BOCHHbIX Kopabned paspensiior Ha
Omnpe/ie/IeHHbIe KIIACChl B 3aBUCHMOCTY OT UX HAa3HAYCHMA.

Hanpumep, B Hranpsinckom exeropHuke KopabiM BOEHHO-MOPCKOIO
doTa pasjienienbl Ha CIIeyIOLIMe KIIAacChl:

R — aguanocyvr, B TOM uMclle aTOMHbIE y[apHble, YIapHbie MMPOTHBO-
JIOJIOYHbIE, JUIA NIEPEBO3KH TPAHCIIO PTHBIX CaMOJIETOB;

B — auneinsie xopabau. B cTpow B Hactosiiuee BpeMs MX YK HET,
tonbko B CHIA umeercs ewie yeThipe JIMHKOPA;

C — kpeiicepa, B Tom uncne: aromusie ¢ YPO (¢ ynpaBisembiM paker-
HbIM opyxueM), oObiunbie ¢ YPO u YPO is oxpasnbl KOHBOEB, TAXeNbIe,
JIErKHe, C aPTHILIIE PHHCKUM BOOPYXXeHHUEM.

D — xopabau crparecuveckoeo ynpagaenus, B TOM YMCIE aTOMHbIE
Kopabnu ynpasnenus ¢ YPO, sckajipennsie MuHoHocip!l ¢ YPO, Geperosoi
06OPOHBI, ICKa/IPEHHbIE MUHOHOCIbI, MUHHbBIE 3al PajiuTeIIH;

F — gpecarst  (cropowesvie xopabau), B TOM uMclIe NPOTHBOBO3-
AYUIHOH 0OOpOHBI, NPOTHBONOAOYHbIE, GeperoBoi 0BOPOHBI, KOPBETHI;
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S — nodeooduble n00KuU, B TOM YMCJIe aTOMHbIE paKeTHbIe, [H3eJIbHbIE
TOpNeaHble, yaapHbie ObICTPOXO/[HbIE, IPOTHBOJIOOYHbIE, TOABO/HbBIE
TPAHCNOPTHI, MOJIBO/IHbIC TAHKEPHI,;

M — mpasaswyuxu, B TOM uuClie ICKaApeHHbie, [PUOpeXHbIe, peH-
[10BbIE;

N — Munuble 3a2padureau, B TOM YMCIIe ICKAJIPEHHbIE MUHHBIC MU MaJible
MMHHBIE 3arpajIMTeIIH;

P — manbie noapasiesieHusi: KAHOHEPCKUE N00KU, pA38eoblearenbHble
Kopabau, TopneoHsie Karepa, KOHBOUHbIE KAHOHEpPCKUE N00KU, NPOTUBO-
N0004HbLEe KOopabau,

L — Qecantnnie xopabau u Tpawcnoprsl, B TOM UYHCIIE yJlapHbie
(necaHTHBle) BepTOJIETOHOCUBI, 1TabHbIe KOpabimu amMpUOMHHBIX CHII,
amMpuOMAHBIE 1UTYPMOBBIE KaTepa, aMbuOHHHbIE YyllapHbie KaTepa, Jie-
CAHTHBIE KaTepa, I[eXOTHO-[eCaHTHbIE Karepa, TaHKO-/IeCAHTHbIE KaTe-
pa, ObICTPOXO/JHbIE TIpy30Bble TPAHCIOPTbl, BOWUCKOBbIE, TIPY30BbIE, [ie-
CaHTHbIE TPAHCIIOPTHI;

A — gcnomozarensusvle cyoa, B TOM 4YMC/Ie KOHBOHHbIE Cy/da, KOH-
BOWHBIC  ABUAHOCIILI, KOHBOHHBICE JCMHHIbI, KOHBOHMHbBIC T[OABOJIHbBIC
NOJIKM,  TPAHCNOPTHbIE CyJa, BOMCKOBBIC TPAaHCNOPTbI, TPAHCHOPTbI
CHCHOPYXHUA U ODOCHNPUNACOB, TPAHCIIOPTbI CHAOXeHMs, TaHKepbl, OeH-
3UHOBO3bI, TUIABYYHE MACTEPCKHe, CyJa PpPauoIIOKALMOHHOIO  ClIexe-
HHA, KOpabnM  peTpaHCHAUMM  PaJMOCBSA3M,  HayuYHO-HUCCIIEOBATEllb-
CKHe, rufporpaduyeckue, rociuTajibHble Cy[a, Cyja JUIA pasMardvyuBa-
HUA Kopabinen, kabejlbHble cyna, Ccyda [UIf Treole3HuyecKHx pabor, cra-
caTe/ibHbIe CyJla, JIEIOKOJIbI, OKEAHCKHE, MOPCKHE U TMOPTOBbIE ByKCHpHI,
noXapHbie cy/ia, yuebHble cyna.

I'TTABA 111 KOHCTPYKLIUA
KOPITYCA CYIHA

Kopnyc cyHa MOXHO oOmnpeiesiMTh KakK IpOYHBIH MyCTOTeNbIH Kapkac,
COCTOAIUMH M3 oOCTOBAa — Habopa — M BOJOHENPOHHIIACMOH OBOIOUKH.
[Ipn omnpeneneHuu HMX pasMepoB HCXOAAT W3 HEOGXOAMMOCTH CO3[1aTh
JIOCTATOYHbIE [[POYHOCTH W BHYTpeHHUI 06beM. Tlpu 2aTOM KOPpyc He [10MKeH
ObITh U3JIUIIIHE THXKEJIbIM.,

HaGop kopnyca Moxer ObIThb [epeBAHHBIM WM META/UITHUYECKHM.
(IlepBoHauy@IBHO HMMEHHO [EpeBO CIYKWIO CTPOMTE/IBHBIM MaTepUaioMm,
MOJITOMY JIEpEBAHHOE CY/IOCTPOEHME Ha3biBAWT KJIacCHYecKuM). B Hactos-
iee BpeMsA TNPUMEHATCA HOBBIE MaTepHasiibl M HOBasg TEeXHHUKA, OJHAKO
NPUHUMITHAIIBHAA KOHCTPYKUMA Kopnyca ocranach 6e3 u3aMeHeHMH, U 00Ib-
IUMHCTBO JieTasiedn HaGopa npomosnkawT BBIMONHATL HpexHUe (GYHKUMH
M UMCIOT NPeXHUE Ha3BaAHUA.

Huxce paccMOTpUM OCHOBHBIE [leTanu, COCTaBisiouMe Habop kopmy-

ca CyJiHa.
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Knms. rnaBHOH uacTeio HaGopa cyjHa ABNAETCA KWIb — NMPOJIOJIbHAA
Ganka, pacnonoXeHHas B HMWKHEH YaCTH KOpNyca W WAyllas BJIOJIb HEro OT
HOca 0 KOpMbl. KHJIb [IepeBAHHBIX CYJOB HMeeT NPAMOYTOJIbHOE MOTepey-
HOE CeyeHMe, BIOJNIb ero GOKOBBIX CTOPOH NMPOXOMNAT [UIHHHbIE BBIEMKH —
wnyHTel (puc. 71). B wmyHTBI 3aXOOMT MepBbId PAJ JOCOK HapyXHOH 06
UIHBKH, KOTOPbIH Ha3bIBAKT COOTBETCTBEHHO LLUITYHTOBBIM MOACOM.

IInA 3auMTBl OT NOBPEXIEHHH K KWIK CHU3Y NPUKPEIUIAIT KPEnKyio
JOCKY, Ha3biBaemyio danbiukuieM. Tak kak Kwib UMeeT BONbIIYIO [UTHHY,
TO €ro [eNalT COCTaBHbIM M3 OTHENbHBIX GpycheB, COEIMHEHHBIX IOpyT
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Puc. 71. JlepeBAHHBIA KHITb. Puc. 72. Pa3nHyHbIC THITEI COCAMHEHHH,
1 — BHYTpEeHHHH KpaH; 2 — cepe-

OMHA; 3 — BHEWHHH Kpai; 4 —

danbIKWIb; § — WNYHT

C Apyrom B 3amoK (puc. 72). BepxHiolo 4acTb KWIs, PACTIONIONKEHHYHO 1IETH-
KOM BHYTPH Cy/lHa, Ha3bIBAlOT pe3eH-kwieMm. Ha cTapuHHBIX cyHax, Hanpu-
Mép Ha BOEHHbIX NapyCHbIX W T. Il., P€3€H-KWJIEM Ha3bIBAIM JIepeBAHHBIN
6pyc, yCTaHaBJIMBAeMbIH 110 BCEH [UTHHE KWIA.

Ha pepeBAHHBIX Cygax KWib BBICTYNAaeT M3 KOPMycCa, a Ha MeTa/liu-
YeCKMX OH ABJIAETCA YacCTbI0 HAPYXXHOW OOUMBKM (270 TaK Ha3bIBaeMbIH
rOpM30HTaNIbHBIA KWib) . TaKkoH KWIb He yMeHblUaeT GOKOBY 0 Kauky. YToObI
€€ YMEHBILMNTD, Ha CKYJIaX [HMILA YCTAHABIIMBAKOT CKYJIOBbIE KHIIH.

CywecTByior pasnuuyHble BMIbl KWIeH: KIIACCHYECKMH CO IUMYHTOM
(puc. 73, a) , 6e3 winynTa (b) M ¢ ynpouweHHbIM wnyHTom (c) .

Ha cynmax ® wuionkax, y KOTOPbIX [OJDKHO ObiTh yCHIEHHOE
KperieHHe OOUMBKHM K KWIIO, TMOCHEeNHMH, KaK [paBuiIO, [eaiT
KJIaCCHYECKHMM CO IUMYHTOM. ECIH BBINOJIHWTE KWIb C  YIIPOLIEHHBIM
IUIYHTOM, TO COEIHHEHHEe C OOWMBKOH Oyner menee npouHbiM. Kb
6e3 I1UMyHTa BBLIMOJIHAIT TIJaBHBIM 00pa3omM Ha cyaax ¢ IUIOCKHM
JHHLIEM.,

Kunu crapuHHBIX CylOB He OTIMYAKOTCH OT [IPUBEIEHHBIX BBbILLE.
Tak, Ha erumeTcKMX CcynaXx KWIb HaXO[WICA BHYTPH KOpnyca, Ha
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PUMCKHX cyjdax c¢ o3epa Hemu Obuto uernipe kwiis Oe3 1UnyHTa, a Ha He-
KOTOPbIX HeOOJIbIIMX PUMCKHMX Cy/JaX, HAWIEHHBIX B PasjIMYHBIX MeECTaX, —
KWIM ¢ YIPOLIEHHBIM M 0ObIuHBIM HImyHTOM. Kakumu ObutM xuim B Gonee
paHHME [EePHOJIbl, HEM3BECTHO, HO MOXHO M0JIaraTh, 4YT0 KJIaCCHYECKHWH KHIIb
B TOM BWJie, B KAKOM OH JIOLIeJT JI0 Hac, BIEPBbIe NOABWICA y (PUHHKHUHLEB.

®opuireBeds (crem) npexcrapiger coboit Opyc npusmMooOpasHoH
(GOpMbI, YCTAHABJIMBAEMbIH B MepegHed uacTH Kwid ¢ OOJbIUMM  WIH
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Puc. 73. PA3HOBH/IHOCTH KHJICH.

MEHBIIMM HAKJIOHOM OT BepTHUKanu. B HUxKHEeH YacTH (HOpUITEBEHb MOXET
ObITb JINOO0 U3O0THYTHIM, JIHOO COBEPLICHHO MPAMbIM.

CteM CcoeIMHACTCA ¢ KWICM WIN HENocpe/CTBEHHO, WIH NPH NOMOUIM
psAfa  AepeBsHHBIX JAeTtasied — wTyK. K GopuiTeBHIO ¢ BHYTpPEHHEH
CTOPOHBI ~ KPENUTCH BHYTPEHHASA YaCTh LITEBHA — (ajiCTeM, COEIMHEH-
HbIH C KWIBCOHOM MOCPEACTBOM (ajicTeM-KHULBI, 3/1€Ch Xe HAXOIATCH
JIepeBbA, KOTOpbIE 3alOJIHAIT y3KOe NpPOCTPaHCTBO, OOpasoBaBlleecs
MpU NEpexojie OT KWIA M KWIbCOHA K (OPLITEBHIO, — TAK HA3bIBAEMbIH
Hocoson nednsya. Crnepenu Ha dopuiTeBeHb KpeNMTCA BOIOpe3, BepX-
HAS YaCTh KOTOPOrO HA3bIBACTCA KHABJIMUIEIOM, a HWXHAA — FPEnom.
['pen ¢ nomoipo Baxca COeIMHACTCH C KHJIEM, BEPXHSAA YaCTh KHAB/IMIe1a —
C KPHUBBIM JIEPeBOM, TAK HA3bIBAEMbIM CTAHICPC-UH/IMICTOM, a [CPEAHAA
YacTh KHABAMIEAA — C JIMCEJIb-UHMIeTOM, Ha KOTOPOM YCTaHaBJIMBA/IM
HOCOBOE yKpauieHue — hurypy (puc. 74) .

Kak no kwiw, tak 4 110 ¢QOPIITEBHIO NPOXOMAUT IUMYHT JUIA Kpell-
jgeusi o0mmMBKU. EcinM  Cy/IHO HMMeNO OCTpPbIM HOC, TO CPaBHUTEIBHO
Bonplioi  Kpad OOUIMBKH MOI onupatecsi Ha QopuTeBeHb (puc. 75).,
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€CJIM K€ IOJIHBIK HOC, TO, YTOObI yJyuumMTh KperuieHne obmMBKHU, 110 Gokam
GOpIUTEBHA yCTAHABJIIMBAJIM [IBa ChEUMaNbHbIX Opyca, Ha3biBaBIIMXCH
HenrencaMu (¢urypHeie wmanroytel y ¢opuireBusa) (puc. 76). Ha meran-
nMYecKuX cynax gopureBeHb Gosiee MpocTol. Ero U3roTOBNAIM M3 OHOM
MOKOBKH WX OTJIMBKH WIH U3 MOJIOCOBOIO MeTaljia.

Pa3snuuaror ¢opuITeBHH npAMbie, HaKJOHeHHble Briepe (Ha BbIcTpoXo-
HBIX CyJaX) M Aaxe 3aBaJieHHbIe HazaJ (Ha 0COOBIX MajleHbKUX JIOAKAX),
HallpuMep Ha JIMTYPHHCKHX sJ1aX M JIOAKAX, IUIABaOUIMX B AJIpMaTHKE.

Puc. 74. HocoBas 4acTh NapyCHOTO CyJIHA.

1 — danswikunb; 2 — KWwibk; 3 — ¢nopTumbBepchl; 4 — HOCOBOM EHNBYL;
5§ — kunbcoH; 6 — dancrem-kHuua (cremcoH); 7 — ¢gancrem; B — dop-

wresedb (cTem); 9 — Gakc; 10 — rpen; 11 — KHABAMren, mex; 12 —
creMrMc; 13 — yaku Hoca; 14 — yaku ranbloHa; 15 — IHCEIL-UHIMIeT
(onmopa HocoBOH durypsl); 16 — cranpgepc-uHgurer; 17 — GpPemiTyKy;

18 — 6BumMcebl; 19 — muwtepesl.

QOopLITEeBHH CTAPUHHBIX CYJI0B COCTOAT M3 Tex xe paeraien (puc. 77
u78).

AxrepuureBens (crapHnoct). B 3anmHen yactu KWis BEPTHKAJIBHO K HEMY
ycTaHaBIMBaeTcs Opyc, HasbiBaeMbIH axtepiureBHem. BHeumnss vactes axrtep-
IITEBHA HECKOJIbKO paclIMpeHa JUIA NMpeoXpaHeHus pyIif, HaBelIMBAEMOro
Ha axreplureBeHb. Kak M QopiuteBenb, aXTeplITeBeHb €PEeBAHHOIO CyJIHa
COCTOMT U3 HECKONBKHX [IeTajIeH: HaJICTAPH-TIOCTA, CTAPH-KHUIIBI U 3aMOJTHAO-
UIMX [IepeBbeB — KOPMOBOIO JICHIBY/1a.

Ha axrteplureBHe uMeercs WINMYHT [UIA KperuieHua oblumsxu (puc. 79
u 80).

Ha paHHHUX METaJUIMUCCKMUX TOPTOBHIX Cy/laX axXTepluTeBeHb OOBIYHO
OTNIMBAIA WM BbIKOBBIBAJIM BMECTE C KPOHLITEHHAMHM TpebHBIX BaJloB,
a Ha BOEHHBIX CYJax KPOHIUTEHHbI M3TOTOBIANM OTAeHbHO. Ha ojHo-
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Puc. 75. OcTpoKkOHEeUHBIR HOC NapycHOTO
cynHa.

1 — dopureBenn; 2 — dancrem; 3 — ob-
LMBKA,

Puc. 76. IlonHei#t HOC
MapycHOIO CyaHa.

1 — dopurenenn; 2 —
WNyHT dopuTeBHn;
3 — dancrem; 4 — ya-
KH HOCa; 5 — Henren-
cbl; 6 — BHeUHAA 06-
UIMBKAE; 7 - 6peiu-
TYK; 8 — nmepeanHe
NMOBOPOTHBIE  LUIIAH-

royThbi; 9 — Bumc;
10 — BHEWIHAA 06-
IHB KA.

Puc. 77. Ileranu HOCOBOM YacTH BOeHHOIO mnapyc- Puc. 78. JleTaM HoOCOBOW 4acTH

Horo cynHa XVII s. CyaHa noctpodku npumepto 1780 r.
1 — dopuitTeBeds; 2 — KHABOMren; 3 — rpen; 4 — 1 — dpopuiTeBens; 2 — KHABOAMIE;
MIUCeNb-MHOUreT; 5 — yaku ranbioHa; 6 — dan- 3 — rpen; 4 — NMUCeNTb-MHOUTeT;
creM; 7 — dancreM-KHHUA; 8 — cTaHAEpC-WHIM- 5 — yaKu ranswHa; 6, 7 — NIBOHHONA
rer; 9 — Gywnpur; 10 — wnop Gywmnpura; 11 — dancrem; 8 — Bakc; 9 — craHpepc-
doxkmauta; 12 — wnop GoK-mMauTkl. uHaurer; 10 — wnysr GopurresH.
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WIM TPeXBHHTOBBIX Cy[aX axTepUITeBeHb COCTOAJI M3 [IBYX BepTH-
KaJIbHbIX YacTeH, CcOeJMHeHHbIX B 3amMok. llepenniow wuwacts axrep-
IUTEBHA, uepe3 KOTOPYKW IIPOXOAMT TIpeGHOH BaJl, HAa3LIBAKT CTApH-
MOCTOM, a 3a/lHI0, Ha KOTOpYX HAaBEIMBAKWT pyJib, — PY/IEeprnocToM
(puc. 88). IlpocTpaHCTBO MeX[1y HUMM Ha3bIBalOT BHHTOBBIM KOJIOUEM,
WIM OKHOM BHHTAa. DOJBUMHCTBO axTepluTeéBHeH yCTaHABIIMBAKWT Bep-
THKQIbHO, Ha NapyCHbIX JIO[KAaX WX 4acTo 3aBaiuBaroT BHYTpb. Ha cra-
PHHHBIX  CY[aX axTepiuTeBeHb  pacrnosyarascs
TaK, KaK [10Ka3aHo Ha puc. 79.

lWnanroyrer. Ilonepeunbie JIEMEHTbI KOH-
CTPYKLUMHM KOpIyca, BMecTe ¢ KHuiem obpa3syio-
wMe ero Habop, Ha3bIBAWTCA IUMAHTOyTaM¥
(puc. 81-88).

[llnavroyTbl yCTaHABJIMBAlT B BEPTHKAIb-
HOM tiockocTH neprneHaukynapuo MII. Tlo aHa-
noruM ¢ pebpamu XWUBOTHbIX BOKOBBIE BETBH

Puc. 79. Jletajin KOpMbI NapyCHOTO CYHA.

1 — danbwIKWIb; 2 — KWIb; 3 — 3aMOK KWisi; 4 — axTepluTeBeHb (CTapH-
noct); S5 — dancrapHnocr; 6 — cTapH-KHMUA (CTApHCOH); 7 — KOPMOBOH
neAanByn; 8 — KWIbCOH; 9 — 3aMOK KWIIbcOHA; 10 — ¢moprumbBepenr; 11 —
MATKA KWIA.

ILINAHTOYTOB MHOT/1a TaK>Xe Ha3biBalT pebpamu. Kaxabid WIMaHroyT COCTOMT
M3 napbl peBep, YKpelUIeHHbIX Ha KWJIe, OHH H30THYThl 10 dopme IHHLIA
W TMpojIoIkKalTCA BBEepX no 6opram. Benencreue U-0bpa3sHon popmbr Kopry-
ca B cepelMHe cy/Ha U V-00pa3HOH B OKOHEYHOCTAX LUMAHIOYThl HEBO3MOX-
HO M3rOTOBHTb U3 LIEJIOTO JIepeBa, NOITOMY MX J1€/1al0T COCTABHBIMM.

O6bIYHO LIMAHTOYThl 10 IUMPHHE BBINOJIHAWT [ABYXCIOHHBIMH (M3
nocok win 6pycseB). Ilpu 3toM ciion danbuyoT TaK, 4TOOBI TOIOBHHA
BBICOTBI OJIHOTO CJIOA HAaKNaapiBajllack Ha cepeaumHy papyroro. [locne
ytoro 0ba 10A Hakpenko ckKperuiAwT HarensMu. Pexe oba cnos ycra-
HaBJIMBAIOT [pyr OT Jlpyra Ha PpacCTOAHWM TIPH TNOMOLIM HeBOIbLIMX
JIEPEBAHHBIX BCTABOK M COEOMHUTENbHbIX lmMnoB. Ho v B 3TOM Cnyyae
B HW)XHEH YaCTHU IUMAHIOyTa CJIOM BCErja MOJATOHAKT BIUIOTHYW Jpyr
K apyry (puc. 89). Uucno mmaHroyToB 3aBMCHT OT [UIMHBI Cy[IHAa M Tpe-
6yemoit npouyHOCTH Koprnyca. BooOuue -)ke pacctosiHHe MeX]1y LINaHroyTa-
MH — LUMAUMA — He [I0JDKHO NPEeBbILLATH MOJTyMETpa.
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Puc. 80. AxrepumureBeHr H 0OBA3KA
,MKa”,

1 — axTepuITeBeHb; 2 — IUOYHT Aaxrep-
IITEBHA, J — KOPMOBBIE TMOBOPOTHBbIE
LWINAHTOYThI; 4 — BHewHAs obwuBKa;
5 — BHyTpeHHAA o0o6WMBKa; 6 — Xenes-
Han ob6BA3Ka ,,MuKka”; 7 — Gonrel,

Puc. 81. HaGop iepeBSHHOI0 napycHOro cyjHa (BuJL ¢ Hoca) .

1 — kunb; 2 — Gakc; 3 — rpen; 4 — AKOPHbIE KJIK03bl; 5§ — HeArenconl; 6 — He-
penbByac (IITYKH fepeBa, B KOTOPbie BPe3aHbl KJIH03bl) ; 7 — racnucer; 8 -
MOBOPOTHBIE WWITMAHIOYTH! (MepBbIH HOCOBOH — HOKOIIb-THMGepC) ; 9 — wmau-
roytol; 10 — KOHTp-TuMbBepchl; 11 — KHABAMIE/L.
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Puc. 82. HabGop nepesAHHOIO mapyc-
HOTO CydHa ¢ ,uYeThIpeXyTosibHOM!™
KOpPMOHA (BHA C KOpMBI) .

1 — KHb, 2 — NSATKa KWATA; 3 — ax-
TeplITEBEHb; 4 — eMaBym; § — winau-
royibl; 6 — MOBOPOTHbIE LUTAHTOY ThI;
7 — TonTHMOEpPChl TIOBOPOTHBLIX LUTAH-
royToB; 8 — yaku; 9 — TpaHumi; 10 —
BHH-TpaHeu; 11 — rensMmnoprt; 12 —
cTapH-THMGepcesl; 13 — TPAHCOM-KHHK-
ubl; 14 — KoHTp-THMDepcor; 15 —
TonTHMOepchbl palIeHTMCOB.




Puc. 83, HaGop cynsua neppoft nonosunnl XVIII 8.

1 — KWIb; 2 — WINAHIOYTHI; 3 — CTPHHIEpbl; 4 — aAXTeplITEBEHb; 5 —
dopmiTeBens; 6 — BHHTpaHen; 7 — reabMropT; 8 — Hearencel; 9 — dan-
crem; 10 — rakabopr.

Puc. 84, HaGop Tpexmanybuoro cyana sropo# nonosuust XVII B. (Bua c6ory).
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Puc. 85. Mojienib BeHEUMaHCKk 0o BOCHHOTO cyfiHa neproro paira XVII B. (Bup c6oky).
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lllnauroyr B CcaMOM LIMPOKOM MeCTe CY/IHa Ha3blBAKWT MH/IE/b-
IIMAHrOYyTOM, OCT&JIbHbIE LUNAHIOYThl — ,JIEPEAHUMH ™  WIH , 3adHUMK"
B 3dBHCHMOCTH OT TOTrO, HaXOHATCA OHHU OT MMIEJIb-IUNAHIOYTa K HOCY
WIM K kKopMme. HMXHIOH uacTh IUMAHIOYTa, COEIMHAIIIYI C KHIeM,
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Puc. 86. Habop nmapycHoro BoeHHoro cyjsa Bropo#t nonosuus XIX B. (BuUI cGOKy).

HasbiBalOT GuopruMbepcom. OH MoOXeT ObITh M3rOTOBJICH M3 LEJIOrO KyCKa
jiepeBa WIM M3 [IBYX, COeJMHEeHHbIX Ha kwie. K drnoprumbepcam ¢ kax-
JIOH CTOpPOHBbI TNPUMbIKAKWT ¢yYTOKChI, Hymepyemble 0T duoprumbepca.

Puc. 87. HaGop HOCOBOM YacTH MeTaJlJIMYECKOrO CVJIHA.
1 — dopwiTteBeHb; 2 — KWnb; 3 — GOpMMK; 4 — WINAHTOYTBLI; § — BUM-
Cbl: 6 — CKY/IOBOM CTPHHIep; 7 — KWIbCOH; 8 — CTpUHIEpPDI.

B 3aBMCHMOCTH OT pazMepeHUu CyHa MOI'YT TIPHMEHATHBCA ILITAH-
royrtel C PpPa3s/IM4YHBIM YHCIIOM leYTOKC()B. Bepxumm HYaCTb HMIMNAHIroyTra
Ha3piBawT TOnTMMOepc. B kopMe M B HOCy, I/l LUNAHTOYTbl 3a0CTPEHBI,
dbnopTHMOBepChl TOXKE MMEIOT 330CTPEHHYI0 (POPMY — 3TO TaK Ha3bIBaAEMble
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Puc. 88. Habop xopmoBo#t ua-
CTH  METWUIMYECKOro  Cy/Ha.

I — Kunb; 2 — CTApH-TIOCT;
3 — pyaepnocTt; 4 — BHHTOBOH
Konogew; 5 — WMNaHroytel; 6 —
nednsyaHans tpvba; 7 — cxKyno-
BON cTpuHrep, 8 — OoptoBo#
cTpuHrep; 9 — nepeGopka axTep-
mKa; 10 — KoHTp-tuMGepcesi;
i1 — onopsi; 12 — pynesBbie

n metrnM; 13 — OMMCOBbBLIE KHHIBI.
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Puc. 89. llnaHroyrsl
Cpe/lHeH uyacTH napyc-

HOTO JIEPEBSAHHOIO
CynHa.

1 — kunev; 2 — duop-
TuMOBepcbl; 3 — dy-
ToKCbl (mepBbie); 4,
5§ — BTOpbIE H TOCIe-

AyWiIMe GyTOKChI; 6
rontumObepenr; 7
BonThl; 8 — NMpoMexy-
TOUHbIE (BCTAaBKH)
IITYKKH; 9 — COenHHH-
TenbHble wWwMnei; 10 —
CO€HMHHTEIEHBIC LUTY-
KH: 11 — oObIYHBIH
IMAHIOYT W3 OBOWMHBIX
IMTYK; 12 — KOHCT-
pPYKUMA ,,ABOHHOro0”’
HInasroyTa’’; 13 -
pPe3eH-TTHHHH.




mikoBble GrioptuMOBepcsl (puc. 90). B HOCOBOM M KOPMOBO#H YacTAX Cy/iHa
IIMAHIOYThI He BCerga pacnosnarapTt nepneHmdkynsprio MU, vacto X
MOBOPAUYMBAIOT TaK, 4TOOBI OHM CTOSUIM TEpHNeHAMKYJIAPHO oOumMBKe
kopnyca. Takue IUNAHrOyTHl HAa3bIBalOT NOBOPOTHbIMH. WX 0O6bIuHO

1

Puc. 90. JlHuieras 4acTb NMUKa W3 ,,MIONOBHHHBIX" W ,,MONHLIX" dnop-
TMMGepcos.

1 — danbmikKunb; 2 — KWIb; 3 — KWIbCOH; 4 — YaKkH; 5 — ,,IONTOBHHHbIA "
bnoprumbepc; 6 — , monuni” dnoprumbepc.

YyCTAHAaBJIMBAOT B MecTax, I7l¢ Tpefyerca ocobas NpovyHOCTh, a TraKKe

Ha Cy/l1aX, UMCIOLLIMX KOPITYC ¢ JIOBOJIPHO NOJIHBIMH OOBO1aMH.
CoenuHuTeNIbHbIE JIMHUM MeXIly GuiopTUMOBepcaMu U nepBbiMH HyTOK-

CaMH pacnojyaralrcs napamwnensHo JIIT M Ha3bIBaloTCA  pe3eH-TMHUAMM.

Puc. 91. lInaHroyThl LUTIOMOK
4 — M3 L1eJIOro KycKa fiepeBa; b — cocTaBHOR, WKW HAGOPHBIA, C — CKJICEHHBIA ¢ GUMCOM.

Ha mManbix cygax IInMaHroyrtbl 1oXe MOryt ObiTh HabBOpHbIMH, T. e.
COCTOATh M3 [JBYX wid Oonee peraied. Ha HeBonmpumx nunonkax
IIMAHIOYThl YaCTO M3TOTOBJIAKT M3 OJHOr0 KyCKa JepeBa, eCTeCTBEHHO
M3 MCKYCCTBEHHO HM30rHyrtoro. llmaHroyrsi MOryT cOCTOSiTb W M3 He-
CKOJIBKMX CKJICEHHBIX JIpyr C JPYrom miacTuH. Takue KiieeHble ILMaH-
royThl YaCTO BBINIOJIHAKT OJHOBpPeMeHHO ¢ OGumcom (puc.91). Ha Gonp-
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Puc. 92. YacTH mmaHroyTa M puaepca y cyaHy konua XVI — nep-
Bo# nonosuuel XVII B.:
a — IUNaHTOYT;

1 — dnoprumbepc; 2—4 — nepBbIH, BTOPOH K TpeTHH (PYTOKCHI;
b — puaepc;

5—7 — nepBbiid, BTOpOH U TpeTH GyTOKChHl; 8 — HOCOBOH U KOP-
MOBOH ,MuKoBbie” dnopruMbepcsr; 9 — BUMCbI;
Hple BuMcoBrIe KHMIBI; 11 — XKene3Hble BUMCOBBIe KHHILBI.

10 — nepeBsH-

Puc. 93. ITonepeunoe ceuenue cyHa XVIII B.

F o

I — xunew; 2 — KWIBCOH; 3 — JeBas BeTBbL IUMAHTOYTA; npaeBas
BETBh ILUMAHTOYTa; 5 — JIeBbIA puaepc; 6 — npaBbid pujaepc; 7 — Ha-
pyxHas obumBKa; 8 — BHYTpeHHAA OOIIMBKAE; 9 — BEPXHME [MOACHH
HAPYXKHOM OOIMBKH; 10 — COEIMHUTE/IbHbIE H KpenuTeabHbie BONTHI;
1.1 — KperuieHHe ODIUMBKH; 12 — NepeBsAHHbIe GHMCOBble KHUIbI; 13 —
werle3Hble DMMCOBBle KHUIBI: 14 — Oumcbi; 15 — HacTun nanybObr;
16 — muwuiepchi; 17 — peIMHIOBBIE CTORKH; 18 — pycienn; 19 — BaHT-
NyTeHChl; 20 — KPbIlUKa AYIIEYHOI'O NnopTa.



LIMX Cy/[aX IUMAHIOYTbl, YCHJIEHHBIC JIOTOJIHUTEIbHBIMU JIKCTAMH U NPOQH-
JIAIMH, Ha3bIBAIOT PAMHBIMH.
Ha crapuHHbBIX Cyaax LIMaHroytsl ObuUIH HaBOPHBIMU M, KaK ¥ Ha COBpe-
MEHHBIX MapyCHUKaX, COCTOSIIM U3 poprumbepcoB u ¢yToxkcoB (puc. 92).
Kpome OOBIUHBIX IMAHTOYTOB JUIA TNOBBILLEHHA TPOYHOCTH KOPIyca
Ha HEKOTOPOM PpAacCTOAHMH Jpyr OT Jpyra yCTaHaBIIMBAJIM YCWIEHHbIE
wmnadroytel. Mx o6blyHO pacnonarajiy 1noa MOpraMH M BEJIH  TOJIBKO
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Piic. 94. Cnoco6bl coeIMHEHHA YacTeid CTapHHHBIX LUIIIAHIOYTOB

a - npueM, npumeHsBlinica ¢ XVIII B.; b — npuem, npumensBumitcs ¢ XVI B. 1o nep-
Bo#t nonoeuuel XVIII B.

1 — dnoprumbepc; 2 — ,,nmonoBHUHHBLIR" dopTumbepc; 3—6 — nepBbId, BTOPOH, TPeTHH
u uerBepThif dyToKcbl; 7 — TOonTHMGepcenl; 8 — KHAb; 9 — KHIBCOH; 10 — COEMHM-
TenbHbIe ITYKH; 11 — cOeMHHTEeIbHbIE WKL, 12 — BuMcenbl; 13 — muuiepcst.

J1I0 HMXXKHeH nanyObl. YCWIEHHBIH LUMAHIOYT, KAK M ODbIYHBIH, COCTOSAJI M3
dopTumMbepcoB U GyTOKCOB, HO Oonee KpynHbIX pa3mepoB (puc. 93).
Ha puc. 94 noka3saHbl NpUeMbl M3TOTOBJICHHS CTAPHUHHBIX LUINAHTOYTOB.

Ha MeTtajuiMyeCcKHUX KJIENMAHbIX CY[aX YCTPOHCTBO WIMAHTOYTOB MPOILE.
3nech pa3liMyalT TOJBKO (HIOP — BEPTUKAIbHBIA CTAIBHOH JIMCT ¢ obge-
JIOYHBIM YTOJIBHUKOM, HIYLIMM TMONepeK [HHILA Cy/Ha, H DOKOBbIE BETBH
wmaHroytoB. Ilocrensue OOBIMHO BBITIONIHAKT W3 [BYX YrOJIKOBbBIX IpPO-
¢wien. Ilns ymeHblUeHHs Beca WM ynoOCTBa NMOCTPOMKHM B (Iopax JenanT
BbIpe3bl.

Kwiscon. Ha dnoprumbepcsl 10  BCeH JUIMHE KWISA YCTaHABIIU-
BaJli Opyc INPAMOYIOJIBHOTO CEYeHHS TaKWUX JKeé Ppa3MepoB, KaK M
KWIb, — KUAbCOK. B KOPMOBOH M HOCOBOHM YacTAX Ha HEro Ui COe/IH-
HEHHsI CO LUTEBHAMM KpeNWIM KWIbCOH-KHUIbLI. Yacro cBepxy Ha
KWIbCOH CTaBWIM elle OAUH Opyc — BEPXHHMH KHWIIBCOH, a mo Bokam —
DOKOBbIE KHWIbCOHbI. BOKOBBIE KWIBCOHBI CTOSIM Ha d¢uoprumbepcax.
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KWIbCOH 1O [UIHHE COCTOSIT U3 HECKONBKUX OPYyCheB, COCIMHEHHBIX MEX-
ny cobon B 3amMoK. Kuiib, daoprumbepcht U KWIBCOH CKPETUIAIM APYT C [py-
romM ¢ NOomMoisio MOmHbIX 601TOB. UMEHHO Ha KHWJIBCOHE KPENuJIM MauThbl.
PsajioM ¢ BOKOBBIMM KWIBCOHAMM Ha LINMAHTOYThl YKJIA/IbIBAJIH TOJICTbIE [JUIHH-
HbIE JIOCKH, 0Opa30BbIBaBIIMe KHUIIEBON MOSAC BHYTpeHHEH OOIMBKH, TaK Ha-
3pIBaeMbIi JIKMOGEepGO pAOBBIH 1105C. PA/IOM ¢ HUM pacnonaraiu 6osiee ToHKHe
JIOCKH CKYJIOBOTrO T0sICa, a 3aTeM elle Bojee TOHKHE JOCKHU BHYTpeHHeH Do-
KOBOH ODLIMBKH. .

Yro6B1 OOecreyuTh AOCTYIN BO3[yXa K BHYTPEHHMM 4acTAM Kopriyca,
BO BHyTpeHHed OOIIMBKE BbINYCKAJIM HECKONBKO mosckeB. Kpome aroro,
B JIMMOepbOPIOBOM M CKYJIOBOM MOSICBAX MMENIUCh OTBEPCTUA JUIA CTOKA

Puc. 95. KOHCTPY KUMA KHJIBCOHA.

1 — xune; 2 — pnoprumbepc; 3 — KWIbCOH; 4 — , BepXHHA~ KHIbCOH; § — ,,60KOBbIE™
KWIbCOHBI; 6 — kwieBon (numbepBopnosseiin) nosic BHyTpeHHed oOumMBKU; 7 — wnyx-
TOBOW MOSAC HAPYX¥HOH 0BumMBKH ; 8 — numOepBopRoBLIA KaHan; 9 — HapyHasA 001IMBKA.

BO/bl. M3 CTOUHBIX WM JIMMOEpGOPAOBBIX KAaHAIOB, PACIOIOKEHHbIX Yy BO-
KOBBIX KHWIBCOHOB, BO/a TMOMNajiajia B CPe/IHII YacTb Cy/IHa — B NOMIIOBbIH
konogew (puc.95).

Ha crapuHHBIX Cy/[aX KWIbCOH YKJIa/IbIBa/lM Ha LIMAHTOYThI MOBEpX
KWIA U pe3eH-KHWIA.

B cranbHbIX KOpHycax KWIbCOH JIEXHT Ha ¢uopax. BepxHero KuibCoHa
HET, HO UMEeITCH DOKOBBIE KWIbCOHbI, BHY TPEHHHH CKYJIOBOH MOsAC OOLIMBKH
3aMEHEH CKYJIOBbIM CTPHHI€POM, YJIOKEHHbIM Ha LUTIAHTOY Thl.

Konctpykums xopmel. Ha cTtapuHHBIX Cy/1aX KOpMa Obli1a 4eThlpeXyroJib-
HoW. Takasi KOHCTPYKUMA KOPMbI, XOTSi U He OTIIMUAIAch OOJIBLLIOH MpOY-
HOCTbI0, HO MpocyuiecTBoBana noutu A0 koHua XIX B. Kpyriaa kopma 6buia
BBeleHa T0/bKO B 1850 r. n BCKOpe OBCeMECTHO HaLIa [PU3HaHUE.

YeTbIpeXyrojibHyK)  KOHCTPYKUMK ~ KOPMbl  HasblBaiM  ,apkacce’
(utan. arcaccia). Ee BbICOTY ompeensii OT OCHOBAaHWA aXTepLITEBHS
no rakabopra, HaubOJIBIIYI0 UMPHHY — [UIMHOM BUHTPaHUA M JUIMHY —
OT KPaHHero KOpPMOBOIO  [OBOPOTHOIO  ILUNAHIOYyTa — (halleHnuca —
no rakabopra. ,,Apkacce” COCTOsUIa M3 pfa [ONEPEeYHbIX TI'OPHU30OH-
TanbHbIX  OpycheB — TpaHueB.  CaMbid  [UIMHHBIH  TpaHel — BHHTpa-
Hell — ObU1 3aKpelvleH Ha axTepuliTeBHe, BEpXHAA IpaHb TpaHuUa Cly-
KWIa HWXHHM KOCAKOM KOPMOBBIX TMylue4yHpiX mnoproB. Hag BHHTpaH-
IleM HaXOJMWJICH UIMUTeb-TPaHel,, HWXKHAA TIpaHb KOTOPOro SIBJISAJIACH
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BEPXHHM KOCAKOM KOPMOBBLIX 0pTOB. DallieHMCbl CBOUMH HHXKHUMH KOH-
HAMH — OCTPOKOHeYHbIMH droprumbepcaMu — , MIUK-IUTYKaMH~ — ObUIH
3anenansbl B dasictapuiiocre, 60KoBbie BeTBU (hallleHNMHCOB KPENUIHCh Ha BUH-
M LUITHTeNTb-TPaHLaX.

[TpoCTpaHCTBO MeX/ly BHHTpaHLEM M ,,IMK-IUTYKaMH~ ObUIO 3aI10JIHEHO
nonepeyHbIMu Bankamu, KOTOpbIE MepBOHAYAJILHO Ha3bIBAJIUCh
»apkKacce-6umcel” (utan. barre d'arcaccia), a nosjanee tpaHuamu. [lepBbii
TpPaHell MO/ BHUHTPAHIEM Ha3bIBANM JICK-TPAHLEM, TAK KaK OH OJHOBpe-
MEHHO HABJIAJICA Na1yOHBIM OMMCOM HMXHeH nanyObl, ciegywouyr Oai-
KY — TpaHlieM KaMepbl OpPyXeWHOro macrepa. B 3aBUCHMOCTH OT BBICOTBI
KOpIyca MOIJIH ObiThb yCTaHOBJIEHBI W [OMNOJIHWTE/IbHbIE TpaHibl. BepxHue
(pyTOKChl (dAEHITMCOB OrpaHHuYMBA/IM ¢ OOKOB BEPXHIOW 4YacTh KOpIyca.
HononuuresibHo  dalleHNnucbl  yKpPerisyiuch  ,,KOHTp” -(allieHMcaMHu.
Ha BuHTpaHile yCTaHaBIMBAIM CTOHKH | -06Gpa3Hoil ¢GopMbl — KOHTp-
U cTapH-THMOepchl, KoTOpble ObILHMBaNnK. Yacth THUMOEpPCOB, CBELIMBABLLY IOCH
3a aXTepIUTEBHEM, Ha3bIBAJIM KOPMOBBIM 10A30pOM. C HMXHHMH KOHLAMH
KOHTP-THMOepcoB ObUIM COEIMHEHbI JIBE TOMNepeyHbie Oanku: BepXHASA
(,,ron”-Tpaven) W HWKHuAA (,,unmress”-Tpaden). Mexagy 3tumu Gankamu
npy OBIIMBKE KOPMbl OCTABJIAJIM HEGOJIBILOE OTBEPCTHE — 2eAbMNOPT, Yepes
KOTOpbIH npoxoaun 6auiep pynd. CnpaBa W clieBa OT rejibMIOPTa HAXO[M-
JIKCb KOPMOBbIE ITOPThl M OKHAa KaMmep OPYXeHHOIro MacTepa U NMOMOUIHUKA
ka3Havyess. KoHTp-THMOepchl CTaBMIM Ha OJMHAKOBOM PACCTOSHMM IApYI OT
Apyra, Mex/ay HUMH NOMEILAJINCh OKHa ,,001b110#~ Kamepbl (CKOpee Bcero,
KalT-KOMIMAaHHWH) M parc-kamepbl (kamepbl coBeta). Koutp-tumbBepcs
COEIMHAJIA [IPYr C JPYrOM TOPH3OHTAJIbHBIMH OpyChbAMH, KOTOpPbIEe OGpa-
30BbIBAJIM HHXKHHE W BEPXHHUE KOCAKH OKOH (pHuc. 96-98) .

n,2bonemasa’ kamepa Haxoawlach B KOHUE BTOPOH mnanyObl, cuuTtas
cuu3y. [lon ee oxknHamMu npoxopwia nonoca OBUIMBKH BO BCHO LIMPHHY
cyada — wmMrensbypr. B cepenuHe ero ycraHaBnuBanu  60bLIOH
ILMT, OOBIYHO C CHHUM T0JIEM, Ha KOTOPOM 30JI0TbIMM OYKBAMH MHCAJIH
Ha3BaHWe cCy/Ha. J1oT 0OblyaH Bocxoaut K cepenuHe XVIIB. (puc. 99).
[Diockocte wmurensbypra Oputa Gorato ykpaileHa GapenbedaMu M OpHa-
meHTOM. M3BectHO, uto cyma XVII — cepenunsl XVIII B. umenu ouens npiiu-
Hbi# fexkop (puc. 1001 101).

3a parc-kamMepod Haxoawiach rajepes, nanydba KOTOpPOH ABJIANACH
npoioJnkeHHeM nany6el KBapreprexa. [anepesa noBropsina M3rHG KOpPMbI,
3axofuna M Ha ee BokoBbie cTopoHbl. Cyaa ¢ Tpems nainydamu 0OBIYHO
umenu fse ranepen (puc. 102). Ouu BhIIaBaIMCh 33 KOPMY M TOMIiEp-
XHMBAJIUCh YKPALIEHHBIMH KOHCOJIAMHU, HAa KOTOPBIX ObUIH yKpeIruieHsl U Ga-
JocTpansl ranepei. bamocrpasa cocrosna M3 MalleHbKHX CTOJIDMKOB —
GaIACHH,; KOTOPbIE W3TOTOBJIAJIM JIUIA CTAPUHHBIX [I€PEBAHHBIX CY/I0B BHavaje
M3 fepeBa, a co Bropod nosioBuHsl XVIII B. — u3 xenesza. B cepenune
GanocTpaibl HAXOMWICA [UMT C ONO3HABATENIBHBIMU 3HAKAMM  CTpaHbl,
KOTOPOH NPHUHAIJIEKANIO CY/THO.

bokoBble pacIIMpeHHsi KOPMbI — CBECbl, WIH PaKOBMHbI, — TaKXe
NOIIE PXKUBAJIHCh  [I€PEBAHHBIMU  KOHCOJIAIMH, YCTAaHOBJICHHBIMH Ha 06
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IMBKeE KOpilyca. B pakoBWHAX pacnosiaraiuck cliyxeGHbie MOMeLLEeHUA OdU-
uepoB. Hap rajiepeeit ObutM yK penuieHbl dKesie3Hble NPYThA ¢ HEOOIbLIMMMU
raHkamu, Ha KOTOpbie HATAIMBAIM TeHT. IIOCKyW 3aKpyriieHHy10 cBepXy
MOBEPXHOCTh KOPMOBOH OKOHEYHOCTH CY[Ha — rakabopr — ykpawanu Ha-
penbedaMu, BOCHHBIMM TPODEAMH, M300DAKEHHAMA 3BEpEH U QUIYpaMH

Puc. 96. KoHcrpy KuMs kopmbl ,,arcaccia’.

l — Kuab; 2 - peleH-Kunh; 3 — axrepurieBens; 4 — dancrapHnocrt; 5 —
CTAPH-KHMUA; 6 — NATKA KA, 7 — BUHTPaHel; 8 — LUMHrenb-TpaHel; 9 —
HUXkHMA Tpaden; 10 — dawmenmmceni; 11 — gex-Tpaden (6MMC HUMXKHER nany-
6b1) ; 12 — TpaHew Kamepbi OPYkKeHHOI'O macTepa; 13 — ,apkacce’-6umcei
(no3poxee Ha3sBaHHbIE TPpaHUAMHK) ; |4 — Bepxuue dyToKchl halIeHMUMCOB
15 — ,,KoHTp-damenrmcnl; 16 — Banka WIA nopaepX kU QalieHmMcoB BO
BpeM#A NOCTPORKH KOPMbI; 17 — KoHTp-TuMmBepcsi.

ceaTbiX. Haj rakaboprom BO3BbILLAJICA OIMH WIH HECKOJIBKO KOPMOBBIX
doHapeH, MmeBilMX o0OplyHO 6Goraryw opHameHTOBKY (puc. 103-105).

Ha nosgHenumx napycHbiX CyJax KOHCTPYKIUMA KOPMbI ObUla noutH
TakOH Xe. BuHTpanel Bcerna xpemwica Ha axrteplureBHe. [IpocrpancTBO
Mexy (allleHMCaMK M axTepLUTEBHEM 3alOJIHAIIOCH IMONepeuYHbIMU Basika-
MH, KOTOpbI€ CTaJIH Ha3biBaTh HE OMMcaMu, a TpaHuamu. CaMbii HHOKHMH
TPAHEL, BBIMONHAJL POJib 3aNOjIHUTENA — vYaKa. Ha BHHTpaHue [OIepeMEHHO
C KOHTP-TUMOEPCAMHM CTABWJIM TPAaHCOMKHHMIUbI, KOTOpbie ObUIM KOpoue
KOHTP-THMOEPCOB.
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B crapu-tumbepcax, HaXO/IMBLIMXCS HaJl axTepluTeBHeM, GbUT mpope3saH
reJibMMopT, 4epe3 KOTopbIK npoxoau basutep pyns (puc. 106).
CoBpemeHHble epeBAHHbIE CYyla MMEKT OYEHb HECIIOXKHYI0 MO KOH-
CTPYKUMH KDPYIIIyl0 KOPMY, KOTOpas COCTOMT M3 MOBOPOTHBIX ILMaH-
rOyToB (/10 axTepuITeBHsA) W KOHTP-TUMOepcoB, 06PasyloLIMX [UIaBHBIH
u3rn6. Kopma MeTajuiMyeckux CyaoB 10 yCTpoii-
CTBY QHAJIOTHYHa KpYIJIOH KOPME [epeBAHHOIO
cynHa (cM. puc. 88).
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Puc. 97. ..Arcaécia" cynsa XVIIL 8. Puc. 98, Kopma cynHa nepsBod nojioBHHBI

I — Kwib; 2 — danbwikuns; 3 — ax- XIX 3.

Tep-liTeBeHb; 4 — BHYTpeHHMH dan- 1 — rakabopr; 2 — KOHTp-TuMOepchl; 3 — ro-
CTAPHMOCT; 5 — BHEWHWA ancrapy-  PHIOHTAIbHbIE IUTYKH; 4 — KOPMOBBIE MOP-
nocT; 6 — KWIbCOH-KHHUA; 7 — KOp- Thl; 5, 6 — OKHAa KaMep OpYyXelHHOro macre-
MOBOW [OeHIBYA; 8 — CTAPH-KHMLA; Pa H INUCAPA MIIM TIOMOUIHHKA KasHaueda; 7 —
9 — damenmucer; 10, 11 — dyTokcel PAKOBHHBI,

dawennmcos; 12 — koHTp-THMBep-
cbl; 13 — BHHTpaHeu; 14 — TpaHubl.

Ha cypax miockyio KOpMy Ha3bIBawT TPaHLEBOI. Pasmepsl TpaHua me-
HAKOTCA B 3aBUCHMMOCTH OT THIIA KOPITyCa Cy/IHa ¥ ONPeleNsTCA [UI0CKOCThIO
Ha xopme, cummerpuunoi 1. Jrta nnockocts mMoxer GbITh BEPTHKAIBHOI,
HAKJIOHEHHOH Blepel Wik Hazaa. [Ipu 310M TpaHel OGBIYHO MMeeT dopmy,
COOTBETCTBYIOLIYIO CEYECHHI0 KOPMbI 10 MMOC/IEIHEMY LUMAHIOYTYy, T. €. OH
YIIIOBaThli y yr/OBaThIX KOPIYCOB M 3aKpyIJIeHHbI y Goiee WIH MeHee
IUTaBHbIX.

Koncrpykuus noca. KoHCTpYKIMA HOCOBOM YacTH 3HAYMTENTBHO npouue,
H4eM KOPMOBOH, O[IHAKO H OHA B TEUCHHE CTOJICTHH NPeTepIiesia psijl H3IMEHEeHHil.
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Puc. 99. Kopma cylios:

a —cynHo XVIHIB. (Bujg cbokry); b
cynHo XVIII B. (Bua c3ajgu) ; ¢ - cyIHO
sropo#t nosioBuHbl XVIII B. (Bu)L cOory) .

1 — KWAb; 2 — axTepiuTeseHb; 3 — BHH-
TpaHew; 4 —. ,unarens’-tpaxei; 5 —
HHKHHA ,,KOPMOBAa# wiaHkKa''; 6 — KOHTp-
™mMOepcenl; 7 — OKHA parc-kKamepni; 8 —
okHa ,,bonbwon” KaMepbl; 9 — ratepes
parc-kamepsi; 10 — pakoBHHBI; 11

Onopbl  PHKOBUH (OPHAMCHTHPOBAHHLIE
KOHCOJIM) ; 12 — KperuvieHde tenrta; 13 —
rakabopr; 14 — KoOpMOBOH dOHEDE;
15 — ,Bonbwod™ noasop; 16 I'eIThM-
nopr; 17 KOPMORBIE MOPTHI; 18 — oK-
HO KamMepsl OpYXeHHOoro macrepa; 19

OKHO KaMepbl MHCEAPA WIM NOMOIHHK
KaszHaues; 20 — wmarensbypr; 21 LM
C HA3BAHUEM Ccy/IHa, 22 — ,,MaIbIA" 1oj1-
3op; 23 — pynb: 24 — pyaepnuc; 25

nepo pyn#s; 26 pviieBbie nermu; 27

HAKJTA/LKK HA Tepo PyJisi Co LIThIPHMM.
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Puc. 100. Kopma Boennoro cyama: a - ¢paduysckoro ,Jla Kopoune”, 1636 r.; b -

aHrnuidckoro ,,Coepud o 3¢ Cua”, 1637 r.

Puc. 101. Kopma dpanityscko-
'o BOCHHOI'O cynHa ,,MHBMH-
cuone”, 1747 r. =
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.w - Puc. 102. Kopma anrnuickoro Tpex-
l l ’ h )l | [ N nany6HOro cyHa ¢ ABYMS rajiepesimu,
: LI S 17801790 r.

Puc. 103, Kopma aHIMIUACKOTO Cy/iHa Puc. 104. Kopma aHIIIMACKOro Tpex-
roHua XVIII B. 6e3 ranepeu. nanyBHOTro cy/lHa ¢ [IBY M rajJiecpesiMH,
1820 r.

Puc. 105. ®opmbl kKovMbI, npemyioxentblie P. Cennuurcom; a — kpyrnas, 1815 r.; b
wmnTHyeckas, 1819 r.
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B aHTHYHOE Bpems B HOCOBOM 4acTH pacrnonaraincs tapad. Ero ycranasnu-
BAJIM Ha HIWKHEM KOHIUE ¢GopluTeBHs noj BatepiivHue. [losgnee Heobxomqu-
MOCTb B HEM OTNajla. 3aMETHM, UTO CY/IOBBIM HOCOM, WIH TaJIbIOHOM, Ha3bIBa-
JIK BbIJRKLYIOCA BlepeN YacTh GOPLITEBHA YKe Ha aHTUUHBIX Cy[lax.

Ha s1ux cynmax BepxHss naiy6a npocrtupainack BIUIOTH [0 Hoca, B XVI B.
MOABMIIACh HOCOBas IepedOpKa, OTIAE/IMBLIAA MEPeHIO YaCTh HOCa, Trepef

—20

20

Puc. 106. KopmoBas 4acTe [AcpeBAHHOTO napycHoro cyasa XIX B. ¢ kpyrio# Kopmo#.

I — dpanbuwikune; 2 — KWib; 3 — pynb; 4 — axTeplUTeBeHb; 5 — pyneBble MeTIU; 6 — Ha-
KJIAAKH CO WThIPAMK; 7 — dancrapunoct; 8 — crapH-KHMLA; 9 — KOPMOBOWN [1elaBY/L;

10 — KWIhCOH-CTApH-KHHua; 11 — ¢noprumbepenr; 12 — kpyrnas xopma; 13 — nom-
30p; 14—16 — kopmosaa obumBka; 17 — obuMBKa danswibopra; 18 — rmwanMps;
19 — npuBanbHbii Gpyc; 20 — wmpeTpeK; 21 — Hapy»Has OBIIMBKE; 22 — AHMLLEBAA

oBwmsBKa; 23 — Ou3anb-maura; 24 — BAHT-NIYTEHCHI, 25 — wdepcol ¢ TpeMA OTBEpPCTHA-
MH; 26 — DYresI BAHT-TIYTEHCORB.

KOTOPOH M Haxoausics rajision. Ot 210ro, Boobue He OYeHb Les1ecoobpa3Horo,
pasfesicH|sA OTKAa3aJIMCh TONIBKO B cepeauHe XIX B.

Ha cpeaneBexkoBBIX ranepax NpoOOJIKEHHEM Ipella ABIAJICA HOCOBOM
cBeC — raibloH. Ha ranmoHax M BOEHHBIX NapyCHHUKAX aJIbIOHBI, CITYKUBILME
B OCHOBHOM [I€KOpAaTHBHbIM LENAM M ONOPOH OYLUIIPHTA, NPOAOIIKATH
cTpouTh H B XIX B. OKOHYaTENBHO OT HUX OTKA3aIHCh TOJIBKO NOCIIE NEPBOH
MHPOBOH BOHHBI.

["a1b10H COCTOSUT M3 PA3/IMYHBIX AeTa/IeH, OCHOBHOH M3 HUX SIBJISUICA rperl,
3aKpeIUIeHHbIH Ha rnepenHen uact dopuuresns. [lepen rpenom, Beiuie Hero,
KPEeIWICA KHABOUIe/l, KOTOpbIK Obul HADOPHBIM M COCTOAT M3 ABYX WM DO-
nee nerased. Haja rpenom noutu napaulenbHo ApPYTr ApPYry NpOXOOWIM [Ba
Opyca — JMCeNIb-MHIMIEThI, JepKaBUMe GUrypy raipiona. [IpocTpanctso no
GokaM Mexay JTHCeTs-HH/IUTeTAMHM, TPEllOM U KHAB/IMI€/IOM 3alOJTHAJIM [IBY-
MA YKPALICHHBIMH [IEPEBAHHbIMM [UIdTAMH — KapHH3aMHK raibioHa. Ceepxy
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rajibioH K QOPIUTEBHIO KPEINWIH NpH NMOMOLM OCOO0H KHHUILbI, TaK Ha3biBae-
MOrO CTaHJep-MHaureTa, a ¢ OOKOB — IUIMHHBIMM, OOLIYHO Pe3HbIMH H30THY-
ThIMH [AE€PEBAHHBIMU TUIAHKAMH — perestaMu. UHH NOLACPXKUBAJIHCH U CBA3DI-
BAIKCH [Pyl C APYrOM BePTHKaJIbHBIMH ONIOPAMK — LUMAHIOYTAMH rasbloHA.

Puc. 107. HocoBas okoHeuHOCTH cyaHa nepBo#f nonosuHbl XVIII B.

1 — rpen; 2 — KHABRJOMUEA; 3 — JIMCEJib-HHMIeT; 4 — KAapHH3bI FaJIbOHA;
5 — AKOpPHAA NoaywiKa; 6 CraHaepe-dHaMrer; 7 — perenud; 8 — mnas-
royThi perenen; 9 — KpervieHusa GUryps! rajistona; 10 — Gurypa ranboHa;
11 — Kmwo3sbt; 12 — nonykpyrnayd OWIKa, CNyKUBIIAA B KayecTBe MOAYIIKH
Yy AKOPHBIX Knw30oB; 13 — Oywnpur, 14 — wanrosbl Oywnpura; 15 -
Kpambon; 16 — xuvua xpambona - canopryc; 17 — noayuika Barep-By-
nmuHra oywnpura; 18 — KHHUBI TanbioHa; 19 — nnatdopma ransioHa; 20 —
ranc-bBokaneil.

Mexay perensaMM HacTwilanack najiyba — rwiatopma rajabioHa, rae Haxo/au-
nMch ¥ oTXOXKHe MecTa. C KOpyCcOM Cy/1Ha FajIbioH COEIUHANICA C MOMOILIBIO
raJibloOHHbIX KHHLL WIH IyT,

Han KHMUAMK rajibioHa ¢ KaX/10ro d60pra HaXOOMJIOCh 110 B3 AKOPHbIX
KJ1103a, Yepe3 KOTOpbIe NPOXOAW/IN AKOPHbIe KaHaTbl. Ki1l03bl, 0OBIYHO KpPYyT-
no# popmpl, OpUTH OBLLMTHI CBMHIOBBIMYU JIMCTAMH, YTOObI J1epeBAHHbBIE BOP-
Ta He BIMTBIBAIX BOLY, CTEKABUIYIO C AKOpPHOro kaHara. Iloa kno3amu ycra-
HABJIMBAJIH NMONYKPYTJible AepeBAHHbIC OpyChbA — MOMAYIUKH — UIA YMEHbIlIe-
HMA TPEHHUA AKOPHOIO KaHata B kio3ax (puc. 107).
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I'asibloH B TeueHHEe BEKOB, KaK KM HOCOBAaA 4acTb CY/IHa, Nperepnest usMe-
HEHUSA, NPOCHEIUTh 33 KOTOPbIMH MOXHO N0 pucyHkaMm (puc. 108—113).

Puc. 108. AHmmmilckoe cy[Ho nep-
Bo# nonoBuHbl XVIII B,

4 — TI'aJILIOH.

1 — KHMUbI FWILIOHA (MEXKAY HHMH
HAXOJMWINCh AKOpPHbIE KNO3bI) ; 2 —
YAKH FaibHA; 3 — YUIMHEHHEe KHH-
Ubl TAJ1bIOHA, J3KAHYMBAIOLULEECA MO-
3608 (pUrypbl rajiblOHa CIMPAIbIO;
4 — peresm; 5 — KONoOHHOOGpAa3-
Hble LUNEHIOYThl peresied; 6 — OpHa-
MEHT, OObeIMHAKUMH KHHILY KpaM-
Gona ¢ perenem; 7 — Kpambon; 8 —
6ywnpur; 9 - dopmTesens, noa-
nepxuBaroumin  Gywnpur; 10 —
He/rechl;

b — HOcoBast u4acTe (BMO CBepxy).

1 — Bywnpur; 2 -~ perenu; 3 -
IUNAHTOYThl perened; 4 — BokaHeu;
5 — muatgopmMa rajibiloHa, BhUTOXKEH-
HAA pelleTKaMH; 6 — OTXOXKHe Me-
cra (wryasusl); 7 — kpambon; 8 —
Heareuchl; 9 — KpervieHHs pUurypol

rastproHda; 10 — TOPHM3OHTANBHAA
KHuua Kpambona; 11 — MecTo
BMEPeACMOTPHLLIErO;

¢ ~ HOCOBasl yacTek (BH/ BHEpeaM).

Kak Buium (cM. puc. 113), ranmsiodbl Ha aHITIHACKUX Cy/laX CTPOMIIH
HECKOJIbKO MHave. JIBa campix nepegnHux 1umadroyra (Mo ojgHomy
¢ KaX/JOH CTOPOHBbI; — HE[ATeAChbl — NPeAHa3HAvYaIMCh  UIA  yBejlnue-
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Puc. 109. H3ameHeHHe
dopmel raneioHa. XVI-

XVII BB.
1 — ro/Jl1aHACKoOe CYAHO,
1600 r.; 2 — QaHIJIHMA-

¢Koe cymHo, 1640 r.;
3 — ronaHacKoe CYIaHo,
1660 r.; 4 — aHITIHH-
ckoe cyaHo, 1670 r.

Puc. 110. Hamenenue dopmsl ranviona, XVII-XVIII BB.:

1 — 1670 r.; 2 — 1706 r.; 3 — 1708 r.; aHIMHHCKOE CYOHO
wPesonwmn”.

4 — 1710 r.; § — 1748 r.; 6 — 1759 r. aHIMIMACKO® CYOHO
wKanana'', BoopyxeHHoe 74 nymKamm.
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HUA TIOBEPXHOCTH Kpeluienus obumeku. [lpocrpadcrBo nepen Heareacamu
M MEXJ1y HUMH 3aNO0JIHAIOCh YaKaMH.

AKOpHBIE KJII03Bl NPOXOOMIIM Yepe3 YaKH rajibioHa. QopluTeBeHb nome-
wancs Mexay daicreMom, rpenomM v kHasaurenom. Hamo nocnennum snepen

Puc. 111. lansion PppaHuysckoro cymHa ,Mnusuucubin”™, 1747 r., (a) ¥ aHrmMiACKOro
cynHa, 1758 r. (b)

BBICTYNA/Ia ONIOPd T&JIBIOHHOH (UIypbl — JIMCEJIb-WHIMIET, KOTOPbIA C IO-
MOLWIBIO YAaKOB W perejieid, JepXKaBIIMX HOCOBOE YKpallieHWe, COeAMHICA
C KOpIycoM cyjHa. [Ina ckpen-
JIGAKUs  OTHCJIbHBIX  AeTajleH
BHYIpH YCTAHABJIMBAIKA  [10]1-
KPeIVIAKUMA ¥ COCAUHAILIKH
3JIEMEHT — OpeluTyK. Ha
puc. 114 nokasaHa ©Gonee
no3pHss ¢opMa Hoca cyaHa.

Hocosasn OKOHEYHOCTh
CTalbHBIX CY/[0B HE HWMEET HH
HEAre[COB, HM HYaKOB W TOMY
NMOAOOHBIX [1eTa/IeH H YCTpOeHa
NOBONBHO npocro. B nocnen-
HHE rofibl Ha CMEHY OCTpOMY
GOpLITEBHIO NPUXOOMT OKPpYTr-
nbii  (O6ynpbOOBLIK), YTO TO-
JIOXKHTEJIBHO BJIMAET HA CKO-
poctb cyaHa. [lepenHiow 4dactsb
HOC4 OTAGJIAIT OT OCTAJIbHOIO
Kopryca GOPNUKOBOH WIH TApaHHOH IepebOpKOH.

O6umeika. Ilon oO6UmMBKOH MOHMUMaWT 00ONOYKY, KOTOPOHW MNOKPBI-
BawoT Habop cygHa. Ha OosbuimMx cygax MMEOTCA HapyXHas M BHYT-
peHHAA OOIUMBKHM, Ha MaJblX CYOaX M LUIONKAaX BHYTPeHHAA 0O-
UIMBKA BCTpeYdeTca peaKko, ja ¥ TO Ha OTHenbHbIX yuactkax. O6-
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te. L3, Tausods aniinmickuy oy o konua XVIL B, (a)
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Puc. 114. HocoBas 0KOHCUHOCTL JACPEBAHHOTO HAPYCHOT'O CY/IHA.
l habikuib; 2 KHjib; 3 KIUIBCOH; 4 thawicrem-Knuna; 5 thancrem,
6 dopurtenenn,; 7 rpet; & Yaku, 9 cTavgepe-unanrer; 10 Oyiunpur
11 AKOPHbIC K036, 12 KpamGorn; 13 canopryc; 14 WIKYH (AKoOpHan
NOaAVIIKa) ; 18 npuBwIbubin Opye; 16 — danpmbopr; 17 — mnanummpb; 18
HIHPCTpeK: 19 BHCLWIHAA oDIMBIKA;, 20 BAHT-NIYTeHCBI; 21 — wdepcnr; 22
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IIMBKA HapyXHas [0/KHA ObIThb BONOHENPOHHLIAEMOH; HA [ICPEBAHHBIX Cy-
Nax OHa COCTOWUT M3 PANOB OOLIMBOYHBIX JOCOK, NMPUKPEIUIEHHbIX K LUNaH-
royram Harejnamd (ro3gsamu). Heckonbko pAloB NOCOK OOMHAKOBOH
TOJILUMHBI, TNOJOTHAHHBIX BCTBIK, HAa3bIBAKT MOACOM OOWMBKH. lnaHroyTel
COCIMHAIOT JAPYr ¢ APYrOM C NMOMOUIbI0 OOLIMBOYHBIX AOCOK, Onaropaps
yeMy YBEJIMYMBAETCA NpovHocTh Kopryca. [Mosromy nocku moikHbl ObITb
[AOCTATOYHOH TOJIUMHBI, KOTOPAasAs B Pa3JIMYHbIX MECTax KOpIyca HEeO[MHa-
KOBa M 3aBHCHT OT HMX IOJIOKEHMA M BO3HMKAKWLMX B 3TUX MECTax Harpy-
30K. JlBa HMXXHMX MOACHA, KOTOpbie ¢ ODEMX CTOPOH MPWIEranT K KWIKW,
3axo4s B €ro ULINMYHT, Ha3bIBAKOT IUNMYHTOBBIMH. OnM TONUIE MOCHEAYIOIMX
nosickeB AHMUIEBOM o0OumBxu. Haubonsluas tonmumHa NOCOK — B paHoHe
nepeMeHHbIX BAaTePJIMHHH, TaK KaK OHW [JOJ/DKHBI TIPOTHBOCTOATH Hampsxe-
HHAM, BO3HMKAWIUMM B OOLIMBKE BCIEACTBHE NMONEPEMEHHOrO BBICHIXAHUSA
u cMayuBaHus. JIOBOJIBHO 3HAYMTeNIbHA TOJIUIMHA Mosica OOLLMBKHU M B paiio-
He BepxHeH nanyObl, TaK Ha3bIBAEMOro wWMpCTpexa, Haubonee TONCTBHIH
M3 HUX CaMbIH MOC/IEHHH MTOAC — NPHUBAIbHBIH Gpyc.

Ha3BaHusa nosickeB BHYTpeHHeH OOLIMBKH M UX IOJIOXKEHHE IPHBeEIEHbI
Ha puc. 115.

[Ipogosnbrble WBbI Mexay OOKOBBIMH KpaaMH OOUIMBOYHBIX [OCOK,
MPUMBbIKAWIMX [Pyr K ApYyry, Ha3biBalI [a3aMH, a NONEpPeYHble — CThbl-
kamu. [los nencrBuemM TemmepaTypbl M NepeMeHHbIX CWI LIBBI MOTYT pac-
LWMPATHCA WM CYXXAaTbCs, YTO BIIMSIET Ha BOIOHENPOHHMIAEMOCTh KOPpIyCa.
OG6BIYHO 1IBbI KOHONATAT — 3alOJIHAKT TNMEHBKOW WIM MHBIM MATKHM Ma-
TEPHASIOM, MNPOIMTAHHBIM CMOJIOH, THPOM WM APYyrum nopobHeiM Beiue-
CTBOM, 4 CBEpXy 3aJIMBAIOT CMOJIOW WM OCOBbIM COCT2aBOM M3 CMeCH
rapnuyca, caja ¥ cepbi. bnarogaps 31oMy LIBbI ,,MI'PalOT”’, HO BOJOHENpO-
HHL@EMOCTb KOpIyca He HAPYLLIAeTCS .

Ha pepeBsaHHBIX Cynax JIOCKM  LUNYHTOBBIX TMOSACBEB, IOsCHEB
B PpAHOHE BAaTCPJIMHMM M IUIAHIOYThl M3rOTOBJIAJIM TONBKO M3 nay0a,
OCTallbHbi€ MOACKA — W3 NyOa, BsA3a, COCHbI, THKa M Ap. Pazmepsi nocok
3aBUCenH OT crnocoba MOCTPOWKHM M Pa3MEpoB Cy[HA; [JIMHA PaBHAJIACH
6-8 ™, wmpuHa — 10-25 cM.  KpaiiHMe  KOHUBI  IIOACBEB  BXOIWIIH
B IUIMYHTBl Op- U axTepliTeBHEH M KPENWIMCh HareJiAMH M3 OUMHKO-
BaHHOIO Jkeje3a Wid mead. JKenesdbie Harend 3a0MBaim B oOUMBKY,
KAK W B LUNAHIOYTbl, HE CBEpPJA TpeABaPUTENIBHO OTBEPCTHH B [le-
peBe, Me[Hble XKe — B TIPEABAPUTESIBHO TNPOCBEPJIEHHbIE OTBEPCTHSA,
C  BHYTPEHHEH CTOPOHbBI MX  pacIUIIOLMBAJIM  HAa  NMOJAKJIAOYHBIX
wanbax.

Hna  kpemsieHua OOUMBKM HeOONbIIOH TONMUMHBI OOGBIMHO HCIIONB-
30BaJTH 1LIMITbI KOHUYECKOH hopMbl U3 1y6a WK aKallMy.

Pasnuuarot cnenyoume Buabl 061MBOK.

[Ipoctyw o6GIMBKY Briajb ¢ mapHbiM IBOM (PUMCKHH cnocob)
BBITIONTHAJIA TJIaBHBIM 00pa3oM Ha GOJIBIIMX KOPIycaX CO CPaBHUTEIBHO
TOJICTBIMH OBUIMBOYHBIMH JOCKaMH.

IIBo#Has HabopHas oOumMBKa cocTosyla M3 ABYX CIO€B [0-
COK Pa3jJIfYHOM TOJIIIMHBI, HAJIOKEHHBIX [Pyr Ha Apyra TaK, YTOObI
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Puc. 115. Cevene no MHOC/IbL-LUNAHIOYTY JAEpPEeBAHHOTO [BYXnanyOHOro
NnapyCcHOTro CyaHa.

1 — Kwib; 2 — WNYHTOBBLIA nosc; 3, 4 — guuuiesan obumpka; 5 — Gap-
X0yT; 6 — npuBalpHbiH Opyc; 7 — panbubopr; 8 — dnoprumbepc; 9 — nep-
Bbift $yroxc; 10 — rperunn ¢dyroke; 11 — tontumbepc; 12 — cTONKH

danswibopra; 13 — muaHwmpes; 14 — KuabcoH; 15 — BOAONPOTOK; 16 —
BHYTpPeHHANM CKynoBan obumeka; 17 — BO3ayxonporok;, I8 — BumcoBan
KHMLIA; 19 — 6umc; 20 — knAMc (npuBanbubid 6pyc) ; 21 — ,,noaknamc’’;
22 — nanyOHbIA HacTui; 23 — nmwutepc; 24 — BaTtepBenc; 25 — CIIMPKETHHT;
26 — BepXHAA, WIH rnasHada, nanyba; 27 — HHXKHAA, WIH NMPOMEXYTOUHAH,
nanyba; 28 — Tpom.

Puc. 116. Cnioco6bl 0OIIKMBOK UUTIONOK: a BIUISA[L C NaPHbIM WIBOM; b — BHakpo#;
U — NHATrOHaJIbHAaA obluMBKa.
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IIOB HMXKHEro psfia NMPUKPLIBAICA BEPXHEH NOCKOMH. ITOT BH/L HCMONB30BAITH
Ha CyaX Cpe/IHEeH Be/IHYMHDI,

CywectByer BHJI OOUMBKH KPOMKH HA KPOMKY — BHAKPOH.
B nByX CMeXHbIX pAflax MOCOK HMXKHAS KPOMKaAa JIOCKM BEPXHEro psja
HaKJ1a[IbIBaETCA Ha BEPXHII KPOMKY [OCKH HWXKHEro psaja. 3atreM Kpas
[OCOK COEAMHAKTCA APYr ¢ ApPYroM MeJHbIMH Hareasamu. Kopnyc npu ta-
KOH OOLMBKE [10]1yYaeTcsl OYeHb IPOYHBIM, MOITOMY MOXHO YMEHBILMTbH
YMCIIO W TONILMHY 1unaHroyToB. Tako# crnocob ceiyac oBpiyHO npumMeHsercs
U1 OOLLIMBKY LLUTIONOK .

JIuaroHanbHaa oOUMBKA Briagb — [BOHHAA, €€ CIIOU IOJIOXKEHBI
noj yrnom apyr Ha apyra. OHM npenHa3zHayeHa Ui OOUIMBKH KOPIYCOB
CY[IOB, KOTOpPble IPH MaJOM Bece 0JDKHbI 00s1aaTe HaubosIbllieH ronepey-
HOW W NMPOJIOJIbHOH NMPOYHOCTBIO, HAIIPHMEP HA KaTepax, TOpIeIHbIX KaTepax
u. 1. (puc. 116).

®anepoit 0611IMBAKT B OCHOBHOM IUIOCKOKHIIEBaTbie KOpPITyca.

Ha cranpHpIX Ccyaax HapyXXHasda OOLUIMBKA COCTOMT M3 JIMCTOB CTaJIM.
Pan TakuX JIMCTOB HAa3bIBAETCA JIMCTOBBIM nosicoMm o6wmBkH. Cras-
Hbi€ JIMCTHl HAKJIA[BIBAIOT [APYr HAa [APyra KPOMKAMHM H COCJUHAKT C I10-
MOILIBIO 3aKJIENIOK WM, Yallle, BCTHIK ¢ noMoubio cBapku (puc. 117 u 118).

O6umBKa CTapUHHBIX Cy[OB HMena cBOM ocobeHHocTH. Cneppa UM
JBa nmnepBblX, Oonee TONCTBIX pAJla OOUIMBOYHBIX [OCOK, 3a/ieJlaHHbIX
B KWIb, KOTOpble Ha3bIBAIM WINYHTOBbBIMH mnoAckAMU. [lanee cnenosana
Honee ToOHkKas OOLMBKA HHXXHEH 4YacTH Cy/Ha OT LUMYHTOBOro Mnosca Jio
BaTepIIMHMM — JIHUIUEeBasA obumBka. Beiie BaTepnuHuu nosAcea obumBKH
YepelOBAIUCh C YCHJIEHHBIMH ITOACKAMH — DaPXOYTaMH.

Bapxoyrsl He TONBKO ofOecneyuBad HeoOXOIMMYI0  NPOAOJIBHYIO
POYHOCTh Cy/iHAa, HO M CHOYyXWIM ykpauweHdem kopnyca. Ounu Obutn
Tonue OObIuHbIX OOGIUMBOYHBIX [OCOK, IOITOMY BBICTYNAJIM HaJd HHMH
NpuONMU3UTENIBHO HAa OaMH oM (2,54 cm). [llepBbiit, WIM HWXKHHIA,
OapXOyT HauMHaNICA y BMHTpaHlAa W 3aKaHUMBAJICA Ha dopuiTeBHe.
Bropoi 6apxoyT B cepelMHe Cy/[HAa KacalCA HHXHUX KOCAKOB Iy-
LIEYHBIX MOPTOB HWXHeH OarapedHo nanybel — OpsIon-aexka, a 3arem
OTXOWI OT HHX, TaK KaK CeIOBAaTOCTh MajyDbbl He COBNajaJia ¢ KpH-
BH3HOH Oapxoyta (cM. puc. 30). Mexuy nepBbiM M BTOpbIM DapxoyTamu
npoxogwn mnosc o6bMHON, HOopmanbHOH  obumBku. Ha anrnuickux
cynax oba GapxoyTa NpencTaBisUIM efuHoe lenoe. TpeTuid W vepTBEpTHIN
HapxoyThl, B CBOW OYepenb pas/ie/IeHHble MOACOM HapyXHOH OOGLIMBKH
OOBIYHOW  TOMUIMHBI, PACHONATAINCh  MEXAy  IyUIeYHBIMH  NOPTaMH

opyion-ieKa M TNOpPTaMH BTOpPOH OarapeHHOH nanybbl — MHeNb-AeKa.
[Tatsih u wrectol GapxoyThl NMPOXOMWIM MEXIy MHOPTAMH MU/IE/b-/1eKa
¥ rtperbed OarapeiHon mnanyber — onep-nexa. [locnennuit Gapxoyr,

Ha3pIBaBUIMMCA (anblIGOPTHBIM, TPOXOWJI HAa BBICOTE BEPXHHUX YTOK-
COB: HAUHHANICA HECKOJIBKO HHXE JIMHMM axTepleKa M 3aKaHUMBAICA
B HOCY HECKOJIBKO BbIllle JIMHMH Baka.

O6umBKa nOABOJHONW YacTH Cy/HAa, HAXOIMBIUASCA HHMXE MepBOro
DapxoyTa, TOXe ObUTa [IOBOJIBHO TOJICTOH, TAK KAaK [10/KHa Oblia nmpoTHBO-

CTOATb BPAXKECKUM AJIpaM.
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Puc. 117. CeueHHe nNO MMAEIL-UIMAHTOYTY JKeNe3HOr0 WIM CTalbHOrO TpexnmanyOHOoro
Cy/IHa.

| — WNyHTOBBIA 1osc; 2 — auuumeBast o6umpka; 3 — Bopropas ofumBKa; 4 — wwmp-
crpex; 5 — dmop; 6 — KuIbcOoH; 7 — AHUUIEBbIE CTPHUHIepbl; 8 — CKYJIIOBbIe CTpHHIe-
pbl; 9 — BHYTpEHHHH HACTUN; 10 — nanybGHble cTpuUHrepbl; 11 — Gumcbr; 12 — Tprom-
HbIH nuwuiepc; 13 — mexaynanybHeift nuulepe; 14 — nmuinepc BepxHeit nanyfer; 15 —
CTOMKH PelIHHIron; 16 — koHrtpdope (cToika daneibopra); 17 — ruIanuMps.

Puc. 118. CeyeHue 10 MWL Eb-1UMAHTOYTY Xele3HOTO WIM CTANIBHOIO CY[IH4 ¢ PAMHBLIMH
IUMAHrOYTaMHM M [1IBOHHBIM JIHULIEM.

| — Kuab; 2 — IMNYHTOBBIA MOAC; 3 — AHMMEB3A obwmBKa; 4 — GopTromas oBUIMBKA;
5 — WMPCTpeK; 6 — BepTUKAIIbHBIA KWib; 7 — AHUUIEBbIe cTpUnrepsl; 8 — duopsbi; 9 —
Bhipe3sl BO ¢uopax; 10 — BogonpoTok; 11 — ofneryenHblit HACTHI BTOPOTo aHa; 12 —
paMHuId wWnmavroyrT, 13 — nanyGHbiA munepc; 14 — GuMcoBan KHMNAa, 15 — GUMCBI;
16 — nanybubiit HacTun; 17 — nanyGubli ctpunrep; 18 — tprom. !
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Ioscvas BHyTpeHHeH OOLUMBKH, MOKPHIBAILME [IHHLIE CY[IHA, HA3BIBAJIH
IaHOJIOM, B PaHOHE CKYJl — CKYJIOBBIMH, TOJICTBIH MOAC, HA KOTOPBIA OIHU-
pATHCh CBOUMHU KOHIIAMH BUMCBI, — KIIAMCOM, 2 1MOAC, HAXONUBUIMACA MEX1Y
HIDKHHUMH KOCAKAaMH [YIIEYHbIX NOPTOB M BaTEPBEHCOM, — CIUPKETHHIOM
(puc. 119).

KoHeTpykimsa cpenmeit wactH kopnyca. bopra cyaHa B cpefmen vacTu
KOpIiyca MOYTH NapajulelibHbl, 11031oMy GOpMa LINAHTOYTOB B 3TOM panoHe
aHanoruyHa GopmMe MUIEb-IUNAHTOYTA. ¥ Y3KHX CY[I0OB OHa MeHee NPOTAXKEH-
Ha, K OKOHEYHOCTAM UINAHTOYThl CTAHOBATCA Bce ocTpee (puc. 120-123).

Bumcel. ITpoTHBOMONOXHBIE BETBH LINAHTOYTOB CBA3aHbI JIPYT C 1PYyroM
¢ nomoubo nonepeyHvix Banok -- Gumcos. OHu BocnpuHHUMawT GOoKOBOE
JIABJIEHKE BOJIbl HA KOPIYC U HeCyT Ha cebe nanyOHbIi HACTHIT.

Bepxnasa nosepxHocts 6umMcoB uzornyta. OObMHO OMMCHI yCTaHaBIMBA-
¥ Ha paccrosinnk 1-2 ™M npyr ot gpyra. Ecau paccrosauue 6puto Gonsuie,
TO Ha 1ponoJNibHble Gasiku Mexay Oumcamu craBwin "ebGonbume norepeu-
Hpie Oanxu, 4roGnt obecrmeunts HacTwily nany6el Gonbilyro NOBepPXHOCTH
ONOPBI.

Ha crapunnebix cynax GMMChb! CTaBWIM B KauyeCcTBe MONEpPeYHbIX CBA3EH,
a MexXily HMMM — TNpPOAOJibHbIE M nonepeyHbvie OANIKM V1A NOOKPEIUIeHUA
nanyGel. Yiunpenubie Oumchi ObUTM HaBOPHBIMM M MOIJIH, HAampumep,
COCTOATh M3 /[IBYX IUTYK, COC[IMHCHHBIX B 3aMOK, WM C COeTUHMTEJIbHbIM
Opycom nocpeute.

bumcel, HaxonAwmeca B Hauboslee UWPOKOH YaCTH Cy/IHA, Ha3bIBAJIM
MHUIETb-LLINMAHTOYTAMH.

bumc mnepefHMX penMHroB B HOCOBOH YaCTH OJHOBPEMEHHO CJ1yXKHII
B KayeCcTBE BePXHEr0 KOCAKA MyLIeYHbIX IOPTOB [UTA TIOFOHHBIX OPYIMH,
NpeHa3HAYaBLUIMXCA JUIS MNpecnefoBadua nportuBHuka. MMmenno o obpa-
J0BBIBAJT HauyaJlo yCTylla TPM Tepexofie K raabloHy M Ha HEM KPperIHch
CTOMKH MepeHuX peidHroB. CHu3y B cepeauHe Bumca HAXOAWIOCh NONy-
KPYyrjoe OTBepCTHe [UIA npoxoa Oyuinpura.

Knsamcsl W Batepaseiichi. KoHupl 6uMcoB Gbiid BpyOrieHbl B MOILIHBIE
npojoNibHble Banku cyaHa — KJSAMCBI, COCMHEHHBIC CO ILNAHIOYTAMHM
ckBO3HbiMK Bontamu. [log knamcomM Haxomuncas oauH  (pexe iBa)
Hnoaknamc”. Csepxy, Ha KOHIbI GUMCOB YCTaHABJIMBAIM JIPYTOH MOLIHBIH
H6pyc — Batepsenc. CBoky oOT Hero ykaajpiBali¥ [JBa WIM TpU paAaa
YTONILEHHBIX JI0COK HacTuia nanyber. Takum 06pa3oM, ¢ OHOH CTOPOHBI
OuMcbl ObUTH Bpe3aHbl B Jially C KJIAMCOM, a C JIpYTOH — C BaTepBeHcOM
M YTONIIEHHBIMM [OCKamMM Hactwina (puc. 124). BHyrtpeHHss cropoHa
BaTepBelca ObUta CKOUIeHa W B HEM MMEJIUCh OTBEPCTHSA IUIS CTOKA BOIbI —
urmiratel. KoHCTpykuma kperieHHs OMMCOBR Ha CTapHHHBIX cynax Obula
TAKOM Xe, KAK OITUCAHO BbILIE.

Kuuua. Mumiepcer. s Gosiee npounoro coenuHenuss Gumcon ¢ bop-
TaMH Ha KOHIaX OMMCOB YCTaHaBJIMBaJIH [IPAMOYTOJIbHbIE CBA3ZM — BHUMCO-
BbI¢ KHHMUbI. Ha CTapMHHBIX CyNaxX MX BBINOJHANM M3 Pa3BWIOK CTBOJIOB
WK BETBEH [IEPEBbEB M KPEIMIH [1ePEBAHHBIMH WIH METAIIMYCCKHMM Ha-
Kiaakamu. [lunnepcbi — BepTMKaIbHbIE CTOWKM, BbIJCJIAHHBIC M3 OJIHOTO

Opyca, ycTaHaBIUBAIK NoJ1 BUMcaMu.
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Puc. 119. Ceuenne no mu-

Oens-1IIaHroy Ty CyOoHa
XVII-XVIII BB.
1 — Kuab; 2 — KWIbCOH;

3 — WINYHTOBbLIH nosc; 4 —
oevmesaa obummeBka; 5 —
OOCKHM AHMuieBoR obuwms-
KH; 6 — mepewid Oapxoyr;
7 — BTopon BapxoyTt; 8 —
Tpetud OapxoyT; 9 — det-
Beprein  Oapxoyr, 10 -—
BepxHAA obwumBxa danbuw-
6opra; 11 — MOAC nepemex-
HbIX BaTepnueMu; 12 -
BHYTPEeHHAA CKyrnopbaa o6-
IMHBKAa; 13 — BHYTpeHHsHA
ofmmBKa; 14 — crupke
THHT; 15 — dnoprtumbepc;
16 — nepBoif byTOKC; 17 —
Tpetuf dyrtokc; 18 — Tom-
mambepc; 19 — cTOWKH
dansiwnGopra; 20 — punepc;
21 — obumBxa dansiubop-
Ta; 22 — TWIAHWMph; 23 —
6umMcei; 24 — xene3Hble
KHMUbI; 25 — HacTun nany-
Ob1; 26 — cOeOMHMTEIbHAR
mryka; 27 — knAmc; 28 —
wnoaoknsamc’’; 29 — Barep-
BeHC; 30 - CBA3HbLIE
NOAChA NMaTyBHOTO HacTHIA.

Puc. 120. Mupeab-wunanroyr asrnuiickoro cypqa
»BHKTOpH™ (nepCreKTHBaA) .
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Puc. 121. Cpenuss wacts na-
PYCHOTO [epeBAHHOIO CyHa
(BMI CHapy»M™) .

1 - danbwkunb; 2 — KHIBb;
3 — WNYHT KWIA; 4 — KWib-
COH; 5 — BHYTPEeHHHH KWIib-
COH; 6 — INNYHTOBLIA NOAC;
7 — aHMuIeBaA Oo6LIMBKA; 8 —
Goproeas oBWMBKE; 9 — wMp-
CTpeK; 10 — npHBaTbHBIH
6pyc; 11 — cdanbubopT; 12 —
P&TMHI I KOe4YHbIX CeTOK;

13 — wTopMOBOA wImMrar (mno-
Aynopruk); 14 — 1wdepch;
15 — BepxHHH pycreHb; 16 —

HHXXHMH pycneHb; 17 — xpen-
JIeHHe BaHT-NyTeHcoB; 18 —
BaTepBeHc; 19 — CIMPKETHHT;
20 — TpHOMHBIA mwuiepc; 21 —
nanybHbie mmnepcnr; 22 —

BGumcebl; 23 — mnanybHbIA Ha-
cTHN; 24 — OMMCOBAA KHHUA;
25 — kmnAmc;, 26 — ,mnoa-
kname''; 27 ~ &t opTuMmbep-
¢bl; 28 — urrmarar; 29 — ,,BO3-
aymwHs” nosac; 30 — mian-

IIHPb.
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Puc. 122. CpenHsis uvacTh fa-
PYCHOTO [€pPEBAHHOIO CYMH2
(BH/1 BOBHYTDB) .

1 — QartbiuKUIb; 2 - KHIB;
3 — WNOYHT Kuif;, 4 — KWib-
COH; 5 — BHYTPeHHMH KH/Ib-
COH; & — Wedb Ons CcToKa
TPIOMHOW BOAbl; 7 — nadomn;
8 - WNOYHTOBBIA Tosic; 9

umpcrpex; 10 — nOpUBaibHbIN
6pyc; 11 — danswdopT; 12 —
IWIBHIMPh; 13 — penuur Uis
KO€YHBIX CeTOK; 14 — CTOMKH
anbiubopra; 15 — CTOHKH pe-
JHHTA UIA  KOEYHBIX CeTolk;
16 — BarepBenc; 17 — HacTun
rnaBHo# (BepxHen) nanyObi;

18 — BumMcebi: 19 — HACTHI
cpenHer uanyBei; 20 -~ nanyb-
Hble MMAInepcrt; 21 — TpHOM-
Hble MHUTepchbl; 22 rOPU30OH-

TanbHLIE KHHIILI ﬁH‘ﬂ{‘uB: 24
Mele3Hble  KHHIIBI  OUMCOB;
25 — TPOMHBIH KIAMC; 26 —
TPIOMHBIA , IOOKJIAMC ',




Puc. 123. lleHTpasibHas BHYTpeHHAA YACTh METAJLIHYCCKOrO CY/IHA.

1 — KMJIB; 2 — IUNYHTOBLIA MOAC; 3 — BEPTHKAIBHBIA Kwib; 4 — OHUIEeBble CTPUHI e-
pbl; 5 — dhnopel; 6 — paMHbIN WMAHTOYT; 7 — WHUPCTPEKOBBI NOAC FMABHONK Nany6bl;
8 — WHMPCTPEKOBBIN nmosic BepxHed nanyodnl; 9 — danbwbopT; 10 — wanwmpb; 11 —
cToitkn anbubopra; 12 — GopToBLle CTpUHrepsl; 13 — Gumcbl; 14 — BTOpoOe aHMLULe;
15 — TpoMHbIe MUUIepChl; 16 — nanybHble mwiepcnl; 17 — sepxuaa nanyba; 18 —
Bbipe3bl BO (hriopax.

1
Puc. 124, bumcel.

1 — BUMC; 2 — KIAMC; 3 — , MoaknAamMc”; 4 — BaTepBeic; 5 — YTOJNLIEHHbIA nanyOGHbLIH
HAcTHI; 6 — CIIMPKETHUHT.
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Hactun nmanyOsi. Ha GuMchbl B 1po10/IBHOM HalpaBJleHUM HAKIIa[IbIBAIOT
nasyGHbIH HACTHI — JOCKH, KOTOpbIe B OIIPE/IeJIeHHON Mepe MOBbILLIAIOT Ipo-
NONBHYI0 TIPOYHOCTh Kopnyca. llIBbl Mexay nanyOHbIMH NOCKaMH, 0GbIMHO

Puc. 125. Tpiom (HuxHsas nany6a) cynsa XVII B, u ero KOHCTpyKUMS.

1 — DuMcChbl; 2 — JIIOK B KaMepy OpYXeHHOro Mactepa; 3 — JIIOK B KPHOHT-KaMepy;
4 — mwowk B nomeuleHue Boumana (BepHee Bartanepa, BenaBuUIero pa3mMelUleHHeM
M XPaHeHHEM MpPOJIYKTOB MMTAHMA KOMAaHLI, T. e. B HaTtanep-kaMmepy) ; 5§ — nomno-
BaA 1waxra y Guzanb-mautsi; 6 — NMOMMNOBbIE WAXTHI BONBUWMX MOMIT Y TPOT-MA4Thl;
7 — rpor-maura; 8 — OONBUIOH NWOK; 9 — IPY30BOM JIKK — NMOMELUEHHE [UIA XpPaHe-
HHA BAHT M MPOYKUX CHacTed; 10 — JIIOK B WIKHNEPCKYw; 11 — maprHepc dhoK-mau-
Tbl; 12 — BaTepmeiic; 13 — ycuneHHble NOCKH NaTyBHOro HacTuna;, 14 — oTaes-
Hble TOACHA NMaTyObl; 15 — pbIMbI U5l KPerUleHus My uIeuHbix tanei; 16 — nany6-
HbIX HacTHT; 17 — cTenc OM3aHb-MauThl; 18 — AKOPHLIA BUTeHT .

COCHOBBIMHM WJIH THKOBBIMM, TLIATEJIBHO ITPOKOHONAYUBAIH, YTOOBI B HUX HE
nonajaaia Boaa. K 6uMcaM 1ocKkU Kpernwiu npu noMouy Haresiield wiu 60o1Tos,
KOTOpPbIC CBEPXY YTAIUIMBAJIM U 3aKPbIBAJIM [ICPEBAHHBIMMU TPOOKAMHU.

Puc. 126. Tpiom anriuitickoro cynHa sBTopo#t nosnosuHel XVIII B,

1 — BUMCbI; 2 — BaTepBeHc; 3 — YCHJIeHHbIe NOCKM natybHoro Hacruna; 4 — na-
nyGHBIH HACTHN, § — JINK B KAMepPy OpYXeHAHOro mMacrepa; 6 — JIOK B KPOHT-Ka-
Mepy; 7 — nmwk B Garanep-kamepy; 8 — Gonbuon nNwK; 9 — KWK B NMOMeLIEeHH e
IUVIA XPaHeHHA TpocoB; 10 — MoK B KHIepckyw; 11 — crenc GU3aHb-MauTh!}
12 — nmApTHepc rpoT-Mauthl; 13 — naAprHepc dok-MauThl; 14 — KapJIHHrcbr; 15 —
ropuM30HTaIbHbie BMMCOBBIE KHMUBLI; 16 — pamMbl [INMA KPervleHUs My meyHbix Tanen;
17 — nomnoebie waxthl; 18 — cnuBuaa tpyBa nmomn; 19 — AxopHbIH BGuTeHr.

Ha crasibHbIX cynax llaﬂyﬁbl BBITIOJIHAKT U3 CTAJIbHBIX JIMCTOB, KOTOPbIC

yauie BCEro noKpaiBalOT CBEpPXY JIOCKAMM, JIMHOJIEYMOM HITH pC3HH0I7{.
Ha CTApMHHBIX CyJaxX TOJILMHA HACTHIIA IIaleﬁbl u 0Gaka 3aBucella

OT THMa cy/JHa M Beca YyCTaHaB/IMBaeMeiX opyamid (puc. 125, 126).
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OOGBIYHO TONIIMHA AOCOK HWXHeH nanybel — 5 moimoB (okono 12,5 cm),
a KaxJaou nocnegymoouied nany6sl Ha OMH [OUM MeHble (4 moima — s
BTOPOH, 3 — 1A TpeThed U T. /1.) .

Ha ocHOBe JUIMTENBHOrO CTPOMTENBHOTO ONbITa GbUIM BhipaboTaHbl npa-
BWIa OMNMpeIe/IeHUA TOJTILMHBI HapY>XHOH U BHYTPEHHEH OOIIMBOK B 3aBHCH-
MOCTH OT TOJILIMHBI NanyOHOro Hactuia. B cootBeTcTBHMM ¢ HMMHM y GOJIbLIOTO
JIMHEHHOrO Cy/[IHA TOJIIUMHA HapyXHOH OOLUMBKH M HacCTWia NnepBOH nanyGbl
paBHAJIACh S5 [}l0MMaM, BTOPOH nanybul U o6LMBKH — 4, TOJUMHA NOCOK Ha
Haxe — 3 u Ha kBapTepieke — 2 moiMaM. TosumHa 10COK NMOACKEB LIMPCTPe-
Ka 6buta Ha 1 oMM OosblUe TOJMILMHBI HOPMAaJIbHOW OOUIMBKH, 8 MMEHHO:
6 NHHMOB — JUIA NMEpBOro nosica, S — WIA BTOPOro M T. .

b d
Q‘L\
Puc. 127, Tany6Gubi# HACTWI MATBIX CY[IOB: @ — JOCKH, H3OTHYThIE MapayieIbHO H3ruby
Kopnyca; b — npsiMbie IDOCKH, MOCTaB/IeHHble MapallIeNbHO CpefHed JIMHMW KopIiyca;

C — COeHHEHME H3OTHYThIX AOCOK co cpejHed npoponsHo#t Ganko#; d — coenunHeHme
NpAMBIX 10COK ¢ BaTepBefcom,

[Tany6Hbi HacTMN Ha Maibix cynax (uwlonkax) MokasaH Ha puc. 127,

®answbopr M Koeunsie cerikH, Ha nepeBsiHHbIX cynax obumBka dabii-
Bopra cocTOssIa M3 CPaBHHUTENIBHO Y3KHMX [I0COK, YKPEIUIEHHBIX Ha CTOHWKaXx
(puc. 128). Bepxuuii 3akpyrneHHsli Gpyc, 3aKaHUMBAIOLIMHA MOCITEHUH DAL
obumBkH dansIbopTa M COCMHAIOLIMA BePXHHME KOHIbI €ro CTOEK, Ha3bl-
BAKOT IUIAHIIMPEM. 3aMeTUM, 4YTO Ha Gonbumx cyaax ¢panpiibopT MOXeT 1o/l-
HAepXHUBAaTbCA H CTOMKAMH, YKPEIUIEHHbIMH C6OKY OT IUMaHTrOyTOB
(puc. 129).

Ha cransupix cymax ¢ansiiGopr, ABIAIOWMHACA NPOLOIDKEHHEM JIHCTOB
obumMBKM KoOpnyca (OH MeHblIe UX 110 TOJIILMHE) , NOUIEPKHUBACTCH 0COOBIMH
NpoWIHPOBAHHBIMU KHHULAMH. BMECTO CTaNIbHBIX JIMCTOB MOTYT IIPUMEHATD-
CA PpEIIMHTH — CTOMKHM, Yepe3 KOTOpble NPOTAHYTbI CTajibHbie TPOCHI
(puc. 130).

Ha crapunneix cynax ¢danbuiGopr HasbiBaiu ,,raHBein’ (aHri. gunwale:
gun — opyaue ¥ wale — nonoca, Bensc, 1. €. nosic Gopra, rae CTOAIU BepXHUE
myiku) . Qanbbopt cocTosn w3 Ganok, yCTaHOBIEHHbIX Ha CTORKAX (asibli-
Bopra, K KOTOPbIM CHapyXH M U3HYTPH (B 3aBUCHMOCTH OT pa3MepoB Cy/IHa)
K perniiu obLumBKYy.

Onopoit dansiuGopra aBnsica ,,GansiubopTHeIn” GapxoyT, ero BHeLl-

HIOI0 TIOBEPXHOCTh OBbUIO NPHHATO pacnMCHIBaTh M OT/ENIBIBATH NPObu-
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JTMPOBAHHBIMU ITPOIOIIBHBIMH IUTaHKAMU. ITO TaK HasbiBaemoe Gaibiibopr-
Hoe ykpawenue. QanbGopr cynHa Ha Gop- U axrepiexe 0BbIYHO MPeICTaB-
nsn cobou Banwerpany u3 GanfacuH.

Puc. 128. ®anemibopt mapycHoro cyasa XVII- XIX 85.

1 — BaTepBerc; 2 — OMMCHI; 3 — CITHPKETHHI; 4 — TUaHWMpb; 5, 7 — cTOHKK danbu-
GopTa; 6 — PEIMHI [UIA KOEYHOH CeTKM; 8 — OepeBAHHAn KOEUYHasd cerka; 9 — noa-
BeCHble KOHKH.

Ha ctapuHHBIX Cy/lax KoeyHas ceTka npejcraBisina cobou orpaxeHue,
yCTaHOBNIEHHOE Hall dansiuboproM U cocrosiBiiee 3 U-06pa3Hpix xeme3nbix
$opM, B KOTOpPbIE MAaTPOCHI [UIA 3aLUMThl OT BPAXECKUX MYJIb YCTAHAB/IUBAH

Puc. 129. ®ansimiGopt napycuoro cyana XiX s.

1 — BaTepBeic; 2 — CIMpPKeTHHI; 3 — cToukH dansbopra, nocrasneHHsle cOOKY OT
WIMNAHTOYTOB; 4 — KOGUHBbIH penuHr; 5 — wnauwroytbi; 6 — yrnybneuus B dansiubo pre
JUTA YCTAHOBKH KOeK; 7 — MoIBecHble KOHKH.

CBOM KOWKHM. BeTpeyanuces u aepeBsiHHbIe KoeuHble cetku. [lo3nnee s Xpa-
HEHHA KOEK CTAIM HCIONb30BaTh BHYTpeHHUE 0O6bembl danbuibopra
(cM. puc. 128 1 129).

Jlioku. [lomemenus. B manyGax wumeiorcs orTsepeTMs  UIA 1IpO-
yCKa BO3JyXa M CBeTa, a TaKXe [0CTYna K HWXKelexalwmm nanybam.
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Ilna mpoxopma B OCHOBHOM CIIYXaT JIIOKH, KOTOpble OOpaMIISIlOT YeThIpex
YTOJIBHOH PaMON — KOMMHICOM, COCTABJIEHHBIM U3 [IBYX NPOJIOJIbHBIX U IBYX
nonepeynpix G6anox. [Nonepeynsie Gayiku KOMHHICA ONUpalOTCH Ha 1Ba Gumca,

<
fh=—=

0
-

Puc. 130. Penuuru U CTORKH pEJIMHIOB: a — KpyrJible CTORKHM PEJIMHIOB C OTBEPCTHAMM
JUIA [IPOJIOTIBHBIX TIPYTheB W BEePTUKAILHBLIMH (UIaHIlaMK U1 MX YCTAHOBKH; b — T0 Xe,
HO C TOPHIOHTAIBHBIMU (NIaHIIAMM; C — PEJIHHIOBbie CTOMKH C OTBEPCTHAMM /U1 Lened
orpaxiaena U MydTaMu ¢ duranueM UIA WX YCTAHOBKH; d — peIMHroBas CTOAKA C rOpH-
JOHTANTGHBIM JiaHUeM M [epeBAHHBIM [UIAHIIMpEM; € — TO Xe, HO peJIMHropas cToika
nnockasi; f — KOHTpPOpPC — pacnopka peMHroBoH CTORKH — MPAMOYTOJIBHOTO ceve-
HMS; £ — TO Xe KpYITIoro cedeHus; h — penuHropas cToiika ¢ KOHTpdopcamu s yc-
TAHOBKM TeHTa, 1 — GanbluGOPT U3 METAUTHYECKHX IHCTOB C JIepeBAHHBIM IUIAHIUHPEM
¥ KOHTPGOPCOM, HA KOTOPOM HaXOAMTCH KO(ellb-Hare/IbHas IiiaHka.

| — WaHWMph; 2 — KOoQeNb-HATeJIbHAA MIAHKA.

TaK Ha3bIBaEMbl€ KOHIEBBIE JIIOKOBbIE DUMCHI, a NMPOJOJIbHLIE — HA NPOMOITb-
Hpie GaKu — KapJIMHIChl, Bpe3aHHbie B bumcel (puc. 131).

Ecnu mimHa mmoxa OGoJibllie PacCTOAHUA MEXIY COCEIHMMH Oum-
caMM, TO MX TPUXOJMTCS Ipope3aTh, a KOHIUbI 3aKpelIATh Ha
kapiuurce. TacHe ykopoueHHbie 6uMChl HaspiBawT nonybumcamu. s
MX KpeIUIeHWss Ha KapJIMHICe [IONOJIHUTEIbHO YCTaHABJIMBAKWT TIOpH-
30HTa/IbHbIe KHHLBI. JIIOKM 3aKpbIBAIOTCA JIIOKOBBIMM  KpBILIKAMH —
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CBEMHBIMH TMOKPBITUAMH M3 [I0COK, COOTBETCTBYIUMX JIIOKOBOMY OT-
BEPCTHIO.

Ecr JIIOKM LNMpPOKHE, TO NOCPeIMHE MX CTaBAT CHEMHBIH CTPHHTED,
a NIOKOBBIE KPbIIIKH YKJA/IbIBAOT B [1Ba IHPOJOJIbHBIX psafa. Bo Bpems

Puc. 131. Jliok.

1 — KOHUEBbIe THKOBbIe OHMCBI; 2 — NMPOAONBHBIH KOMMHIC KA, 3 — nonepeYyHsIn
KOMMWHTC NTIOKA; 4 — KapAUHIC; 5§ — nonyObuMcbl; 6 — TOpPH3OHTAIIBHbIC KHUUBI; 7
MWKORAA KPbILIKA; B — CbeMHBIA CTPUHIep; 9 — TpHOMHBIN muiepc: 10 MAYTO-
Bbie Oumcnr; 11 — , ,MauTOBBIN" KapmuHIrc: 12 — mMauytoBbie nonyBumceel; 13 — gera-
M MABUYTOBOH MOJAVUIKH.

HENOTOAbl JIIOKOBbIE KPbIUIKHK 3aKpPbIBAIOT BOJOHCITPOHHIIAEMbBIM 5[)63(31{-

TOM. B XOpPOWYH MOrojay BMCCTO KPbBIIUCK HA JIWKH CTABAT CllelMaJIbHbIC

Puc, 132, Pelueryatas Kpbillika

JIOKa — pycrep.
pelueTKH — peUICTYaThIC ITIOKH, MM pPYCTepPbl, KOTOPbIe HE MeEUIAIoT
NMPOHUKHOBEHHIO BO3/1yXa U CBeTa B noMewenus (puc. 132).

Ha rtpioMe — Ha mnepBodH HMXHe#ll nanybe 1MapycHOro BOCHHOTO
cynHa — oObiHO ObUTO 1IECTH JIIOKOB, KOTOpble BelH B KaMepy Opy-
MEHHOr0 MacTépa B KOHIE KOPMbI, KPIOHT-Kamepy, [POJOBONIBCTBEH-
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HYI0 Kamepy, win Gatanep-kamepy, ,,60/1bIIONH” JIIOK Y rPOT-MauThl, B NIOMe-
IIEHHE JUIA XPaHCHHA TPOCOB M JIIOK B ,JIBBUHYI My~ - LUKHIEPCKYIO
(cm. puc. 126).

Ha sropoii nanybe — opnon-nexe — 6pu10 Ha TpU nioka Gonsiue. JToxku
TPIOMA 3aKPbIBAJIH JIIOKOBLIMM KPbIILKAMH, JIIOKH OPJIOMN-IeKa, TPEThEH MNa-
ny6el (Muaens-aexa), BepxHed (onep-neka), 6aka u KBaprepeka — pycre-
paMy, KOTOphI€ MpH IUIOXOH IOrofie 3aKpPbIBAJIM BOJOHENPOHHIIAEMOH Ma-
PYCHHOH.

Pycrepamu GoutH nokpuiThl Takxke nanyba ransiona u wkadyter. Ha cy-
nax XVIII B. tak Haspisasu BOKOBbIE mepexofsl, coequuaBiumne nanyby baka
C KBAPTEPHEKOM.

Puc. 133. TambByp U cBeTOBRBIE /110~
KH: a — tamMOByp; b — nepepAHHBIA
CBETOBON NOK; ¢ — cransHoft cee-
TOBOH JIDK.

Ha crapuHHBIX Cygax npOAOJibHbIE KOMMHICHI JIIOKOB KPpENWIiH Ha
Kap/IMHrcaX — MOLIHBIX Ballkax NMPAMOYTONIBHOrO CeYeHHA, KOTopbie GbUIH
Bpe3aHbl B GUMCBI M LUK OT HOC2 10 KOPMBI, 00pasys GOKOBbIe Kpad JIIOKOB.
KapﬂH}erhl HE TOJNBKO NOIJEP¥MHBAIIKX KOMMHICBHI, HO H cnocoBcTBOBANM TO-
BbILIEHHIO TPOYHOCTH ManyObl; B HUX KPENMWIH PbIMbI [UIA 3aBOAKH ITylUCY-
HbIX Taned. Jlpyrue KapIMHICH! NMPOXOMWITH MEX/1y JIIOKAMH U BaTepBeHCOM
(cM. puc. 131).

CeeroBbie moxH, Tambypni. Hajl HeKOTOPbIMM JIIOKAMH CTaBHITH OBBA3KY
C WUTIOMHHATOPAMH HJTH OCTEKJIEHHBIMH KPBIIIKAMH, KOTOPbIE MOXHO GbL10
MOJHUMATh, HATIPUMED JUIA NMPONYCKa BO3AyXa. Taxue yCTPOHCTBA Ha3bIBAOT
CBETOBBIMHM JIWKAMH.

Ha cymax uMenuce M CXO[HbBIE JIIOKH ¢ HEGONBLWIOH NMPHCTPOHKOM
u aBepbio — TaMGypom (puc. 133).

Mapruepcst w crencet mawr. [lany6Gbl uMenu u [Apyrue Kpyribie
WIM JJUIMNTHYECKHE OTBEPCTHS — [APTHEPCHI, Yepe3 KOTOpble Mpo-
XOAWIM Mautbl. [IAPTHEPCHI HAXOMWIMCH MeEXAY MBYMA TNOTMeEpPeYHbIMU
O06BA3KAMH — MAYTOBHIMU OMMCaMM — W JBYMA MNPOAOJBHBIMU MauTO-
BhIMM KapnuHrcamu. [lna ycwieHus nONy4eHHOM paMbi MEXIYy MavTo-
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BBIMM GHMCaMK  JIONOJMHMUTEIBHO CTaBWwiaM rnonybumcel. Boxkpyr nspr-
Hepca pambl CTaBWIM 3aNOJHMTENM — JIeTaJiM  MAUYTOBOM  [OIYLIKH.
B camMOM e OTBEpPCTHM MauTy KPpeNnuiu IpY MOMOIM JIEPeBAHHBIX May-
TOBBIX K/IMHbEB. 3aremM, urtobbl BOCTPENATCTBOBATH [POHUKHOBEHHIO
BO/IbI BHYTPb CY/IHA, Ha KJIMHBA HAKIaAbIBAIM NponMTaHHyw onudon
WITH CMOJIOH napycuHy — Gprokaxen
(puc. 134).

Kpome nspraHepcoB Ha nanybax ume-
JTHCL  elie OTBEPCTHS JUIA TMPOXONa IOM-
TMOBBIX 1LAXT.

s KPCIUVICHHA  MeTaJUIHYeCKHUX
MayT  MCHOJIb30BAlIM  YTOJIKOBHIE  [PO-
dunu. Metauimueckoe  KpelvieHHe, KO-
Topo¢ ODBMHO [PUMEHAKT Ha Malibix
Cy1ax M UDIoNKax, He HMMEKLMX [a-
nyGHoro Hactuna -— HamMerka —  Co-
CTOMT W3 J[BYX TOJIyKOJiel, OHO W3
KOTOPBIX yKpelsieHo Ha DaHke HIM
B MHOM TMOOXOMALIEM MecTe, a [Ipyroe,
CBA3aHHOE C TEPBBIM ILUAPHHPHBIM COe-
auHeHHeM, otkuaHoe. Kpemienwe maur
Ha CTapHHHBIX CyJaxX aHaJIOTMYHOE TIpU-
Be/1eHHOMY BbIILE.

lllnop ™maurTbhi KPpenwid B Creluais-
HO€ THE3H0 — CTEeNC, COCToAlEee M3 NBYX
MpOROibHBIX  OpyCKOB, YCTaHOBJICHHBIX
Ha OOxOBBIX KWIBCOHAX, M [IBYX TIONe-
peuHbIX.  JIOMOHMTENBHO  TPOJICJIbHbBIE
{ — FARSEORELE BIRCHE 2 o oo BN 6pyckn ¢ OGOKOB 3aKpervisiiM  BepTH-
toBbI® wapnuurce; 3 — nonybum- KallbHbIMH NonepcUHbIMH 6pyCKaMH.
cbi; 4 — petanu mautosoit nonyw-  lIMOp ™Mayrbl BCTABAAIM B CTENC M pac-
KM; 5 — MauTOBbIe KIMHBA; 6 —  nupuBain Tam  (puc. 135, a). Ha wma-
i ABIX  MapyCHbIX Cy[aX CTENC  BHITON-
HAUIM M3 ofHoro 6pyca mopeHoro Jlyfa ¥ yCTaHaB/IWBAJIM Ha KWIbCOHE;
MOCPEUHE HWMENOCh YeThIPEeXYroJbHOE OTBEpPCTHE [UIS LUNOpa MauvThl.

Ha ueBonbumx UUTIONKAX CTENC Bbipe3awT npamo B kKwie (puc. 135,
buc).

Ha cTajpHBIX Cy[ax CTelc M3rOTOBJISNIA M3 YrOJIKOBBIX Npoduien
U KECTKO CBA3BIBAIIM C KHIIbCOHOM.

KOHCTPpYKIMA CTENCOB CTAPHHHBIX CYAOB TaKas Xe: NpoIo/bHble Hankwu,
COe/IMHEHHBIC TpaBep3amM, Kpenwiu mexay npyma ¢noprumbepcamu. Ha
aHIJIMACKMX Cylax ctenc Gosbiuei vacThio npencrasnsan cobon Gonsuion ne-
peBAHHBIK OpyC, MPOYHO YKPEIUIEHHbIH Ha KWIIhCOHE; B cepe/iHe Opyca Ha-
XOIWIOCH YeTBIPEXYTOJIbHOE OTBEPCTHUE [UTA UINOPA MAUTHI.

Crenc Oywnpura craBwiM Ha rnaBHoi nanybe nepen ox-mautoi.
OH CcOCTOAN W3 [IBYX BEPTHKAIBHBIX CTONDOB, YKPEIUIEHHBIX CBEPXY
B CHiELMAIBHOM GUMCe MoJ1 BbILLE PACTIONOKEHHON NajlyboH.
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B npomexyrok Mmexay TpaBep3amu W 3axonwn wmop Gymmpura. Uis
Gonblied NMPOYHOCTH BIIEPEIH YCTAHABIIMBAJIM WHOTJA BTOpbIC TpaBep3bi, 06-
IIMTbIE KPENKMMH 1yOOBBIMH [I0CKAaMH C OTBEPCTHEM IIOCPEMHE 1A [IPOXO0-
na 6ymmnpura (puc. 136).

Puc. 135. Crencel: a - cTellc MayTel JepeBSAHHOrO MapycHOIo cyaHa; b — ,npocroit”
CTENC MauTbl MaJOro MnapycHoro cyaHa; ¢ — CTelnc H HaMeTKa JYIA MauThl HUIKONKH.

1 — kunb; 2 — dnoprumbepc; 3 — KUIThCOH; 4 — BOKOBBIE KHIIBCOHBI; 5 — MpPoOJI0TbHBbIE
Opycku; 6 — nonepevyHnie Opycku; 7 - KHUUbI; 8 — KIHHbA; 9 — maura; 10 — wnop
MauThl; 11 — cTenc; 12 — cTenc ¥ HaMeTKA.

Hapcrpoiku. [ToMeuenns, Haxosumecs Boilue BepxXHeH nanyool U 1npo-
cruparoumeca ot 6opra 1o 60prTa, HA3bIBAOT HAICTPOHKAMM.

- /"
FESTHVO | wwsw AR

Puc. 136. Crencer HywmpuroB: a — crapuHHoro; b — cyaxa Havana XIX B.; ¢ — nepe-
BAHHOTO NapyCHOI'O Cy[iHa.

1 - Bymnpur; 2 — nepsas tpasepsa; 3 - OGuMc TpaBep3bl; 4 — BTOPAad TpaBepsa; 5 —
Ourenr Haa crencom Oywnpura.

PasnuyaT HAACTPOMKH: HOCOBYWw — 6ak, KOpPMOBYW — T H
CPEeOHIOK. Hocnemmn MOXeT Ob!Th paanmmoﬁ Mo JJIHHE, a TakKXeE 3a-
KPBITOH, T. €. OrPaHMYEHHOW MepefHed M 3aHed nepebOpKamMH, WIH
OTKpbITOM, Oe3 HuX. OOBIMHO HaJ CpedHeH Ha/CTPOMKOH BO3BbIILAETCS
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elle OJHa HA/ICTPOHKA — KOMAaHIHbIH MOCTHK C [IBYMA KPbUIbAMH 110 OOKaM,
npe[iHa3HAYeHHbIA [UIA KalMTaHa, JlouMaHa W wrypmaHoB. K01, cpennss Haj-
cTpoiika ¥ 6ak MOryT ObITh COEIMHEHBI APYT C IPYTOM MPOJIOJIbHBIMH Tie pe-
XO[laMH.

Ha ranMoHax ¥ CTapMHHBIX BOECHHBIX MapyCHbIX cyjax Ha bake — dopxa-
crejie — YCTaHAaB/IMBWIM OpYyAMs Manoro kKaiubpa. bak HaunHaics 3a
raJIblOHOM M 3aKaHUHBAICA OKOJIO Iepe/IHero JIlKa.

Ha xopMme CyaHa HaXOJWIMCh aXTepleK M Hajl HUM KkBaprepek. [loBbi-
IIEHHBIA KBapTepleK — aXxTep-KacTenb — SABJIAJICA HaCTPOUKOH, B KOTOPOH
pasMeLIAINCh KaKThl KOMaHaHpa U opulepoB. KBaprepuek Cyxwi MeCToM

Puc. 13 7. PazBHTHE HOCOBBIX H KOPMOBBIX HAa[ICTPOEK.

1-5 - pa3suTHe NOBbILIEHHBbIX nepenHed (dopnexa) u 3aamen (axtepaexa) nanyb
KapakkK; 6-7 — MepBble¢ FATHOHbI, B 8PXHTEKTOHMKE KOTOPLIX YYBCTBYETCH BIIMAHHE
Kapakk; 8 — THMMYHEA HopMa rarMoHa,

6os. Ha ranmuonax (puc. 137) ¥ BOEHHBIX NMapyCHbIX Cydax Ha KBaprep/exe
pasmewuanu opynus HeGonbiuoro kanmubpa; 3[4eCh HaXOUMIIACH €LE O/1HA Hal-
CTpOHKA — TaDepHaKIIb.

Axteprek sBlsAicA Haubosee BbICOKOH nanyboW Bcero cy/iHa, NMpocCTH-
paBuieHcsi Briepel 3a Gu3aHb-Mautry. Ha Hem kpermn Takenax OU3anb-mMauThl,
GOHAaBEHTYpP-MauThl ¥ YacTh TaKesnaxa rpor-mautsl. C axTepaexka Ha KBaprep-
nex Benu fBa HeGONBUIMX Tpama, YCTaHOBJIEHHbIX 1o OopraM cyaHa (Ha
aHTTIMUCKUX cylax ofbiuHo ObUT OAMH Tpan mocpejuue) . IlpocTpaHcTBO Ha
KBapTepueKe MexX/ly Tparnamu 6bU10 OTpaxieHo BaCTPaaon ¢ MaJICHPKUMM
BaACUHAMH, TAK HA3bIBAEMBIM KBapTep/ieK-peliHHroM (puc. 138).

B konue XVIII B. Kal0Tbl COCPeOTOUMBAIOTCA Ha axTepreke. B coorser-
CTBHM C 3THM BBICOTa KOPMbI YMEHbLUIAETCA, YJIYYILAeTCsA OCTOMYUBOCTD CYy/l-
Ha. Ha OKOHEYHOCTH KOpPMbI OCTANTUCH ML [Be HeboNblmMe KalThl JUIA
nonMaHa ¥ kamurada, Ha BOeHHbIX mapycHbIX cyjax ObUTO TNpeycMOTpEeHO
ele HeCKONbKO KawT A oduuepos. Bo Bpems 6os Ha MaJleHbKOM KBap-
Tep/ieKe HaXo[wnach HONMbIIAs YacTh MYILUKETOB M Hebonmbume ,,KazemartHpie”’
opymusa (puc. 139 u 140, a) .
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Puc. 138. PacnosoxeHue HancTpoek Ha aHrnufickom cyase ,,Posian UYapni”, 1673 r.

Puc. 139. Pacnonoxenue HaacTpoex Ha anrnuitckom 120-nymeynom cymse. Cnyuien co
cTanens BO Bpems npasjieHus xopons [eopra 11, 1760-1810 rr.

Puc. 140. Pacnionoxenue HajcTpoex Ha Tpexnany6Hom cymme nauana XVII B. (a) u Bun
pYOKH, B KOTOPOR HaXOIWIHCh KaKThl MacCaXHPOB, Ha mapycHoMm cymue XIX B. (b).
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Bo Bropo# nonosuHe XVIII B. 6ak ¥ NOBbILLIEHHBIH KBapTepaeK — 0T —
COeIMHAIT GOKOBBIMU [1€PEXOAHBIMH MOCTHKAMHM — LIKadyTamMu. Bo Bpemsa
IIaBaHUA Mex/ly 6akoM, I0TOM U WKadyTaMH CTaBHIIM pa3be3[iHble U criaca-
TeJibHbie UUTIONKH.

Ha nany®ax umewrca eue ¥ HeboJiblime NOMELLCHUA , 3aHUMAIOLIME TOJIb-
KO 4acTb najyosi Mexay 6opramu, — pybxu. Pybky Ha kBaprepieke, B Ko-
TOPOH HAXOAWJIOCh PyJieBOe YINpPaBjieHWe, Ha3biBa/lM PyJIeBOH WIIM IUTYPMaH-
CKOR. Bposb pesiMHroB pacnojiarajiuch HeBonbluMe pyOKH, KOTOPbIC HCIIOJIb-
30BA/IM [UIA XPAHCHUA Pa3/IM4YHbIX MaTepPUAIOB, B CAaHUTAPHBIX LENAX, A
pa3Melenus kambysa M 1. /1.

Ha HeGonpumx CcrapHHHBIX Cydax TUma ¢peratoB ¥ KOPBETOB HMe-
nack Hebosbliaa pybka B KOHUE KOpPMbl Ha KBaprepnexke. B HeH Ha-
XO/IWIMCh, KAaK [PaBWIO, KaloTbl KOMaHAupa ¥ nepBoro odmuuepa. Ha
napycHbiX cyaax pybxku Obpuiv npenHa3zsHaueHsl U1 pasMeELUEHUsA mac-
caxupoB U oduuepoB. Takux pybox morno ObITh JBe WIH TpH

(puc. 140, b).
BuyTpeHHee [eneHMe Kopnyca cyaHa. BHyTpeHHAs 4acTe Kopiyca
pasfenserca NPONONBHBIMM M MONMEPeYHbIMU I[ICPEropoaKaMH — THepe-

bopkamu., Ecnu nepeGopkM BOJOHENPOHHUAEMble, TO B  pe3yJibrare
TAKOro JleJIeHUsi BHYTpH Kopryca o0pa3yeTci HeCKONbKO BOJIOHENPOHM-
LaeMbIX OTCEKOB, KOTOpbI€ MPeNOTBPALIAOT IMOCTYIUIEHHE BOIObI B ClYy-
Yae aBapHHM.

Ha crajbHbIX COBpPEMEHHbIX CY/[1aX HMEEICA HECKOJIbKO IONepPeYHbIX
BOJIOHENpOHHIaeMbIX nepebopok. [lepBas M3 HMX — TapaHHas — YCTaHOB-
JleHa B HOCOBOH YaCTH W CIYXHMT [JIA ee ycwileHuA. PAnom pacnonoxena
BTOpas mnepebopka, a Mex1y HUMHM — LenHble AWMKH. BomonenpoHuuae-
Mble [epefOpKH OrpaHMYMBAKT MaALMHHOE M KOTEJIbHOE OTMENIEHUA, KO-
TOpble MOMEILAKTCA B CepefIMHe CyJ[iHa, B pe3ysibTaTeé 4Yero INOMelUEeHHA
I Ipy3a pa3leNfalTcs Ha [OBe 4YacTH. Ha coBpemenHbIX rpy30BbIX cyjax
MalUMHHOE OT/IEJIEHHE YacTO MOMEUIAIT Ha KOPMe.

Hakoneu, mia toro urobei gHMule cyaHa Obuto Gonee npoyHbIM, €ro
[IeNaX0T [IBOMHBIM: C HapyXHOW M BHYTpeHHed obumBKaMu. BHyTpeH-
HIO ODUMBKY BBINOJNHAIOT Ha BbICOTE (JIOP; [WIA YCHIEHMS BCEH KOH-
CTPYKUMH MeXIAy (ropamMH NPOKJIAAbIBAKT MPOOJIbHbIE BEPTHKAJbHbIE
JIMCTBI — J[IHMLEBBIE CTpUHIrepsl. Takoe kIeTkooOpa3HOe pa3ienieHue Mpo-
CTPAaHCTBA LUMAHIOYTAMH M CTPUHIepaMM Mex(ly ABYMA OOLIMBKaMH Hau-
Bonee MNOAXOOMT Ui BOEHHBIX CYIOB IPH YCWIEHHWH COOTBETCTBYIOLUMX
3JIEMEHTOB.

Ha pepeBsiHHbIX cyfax COOGCTBEHHO BOJIOHENPOHHILIAEMBIX MepebopoK
HeT, HO uMelTcA Bbiropoaku. O/HaKO BHyTpeHHee [e/IeHHe MX Kopryca
Takxe Obulo uenecoobpasHeiM. PaccMOTpHM [1ejleHHe KOPIyca BOEHHOIO
asyxnanybroro cyasa XVIII B., B KOHCTpYKUMH KOTOpPOro B OIpe/esieH-
HOM CMbICJIe CKOHLIEH TPHPOBAH OMBIT NMPOLUIOrO.

Ha kopMe Hajg KWIBCOHOM CTOsJIa [€PeBAHHaA BBITOPOAKaA, OT-
AenABIIAAg OT [APYrHX [OMEIUEHHH KPIOHT-KaMepy, TI[d€ XpaHWIIKCh
fouku ¢ nopoxoMm. Ha creHkax kameps! ObuUlM caenaHbl NONKH U1 Kap-
1y30B. Hajg kpro#r-kamepod Haxoawiace OpoTkamMepa IS XpaHEHUs
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xneba U cyxaped. ITH TNOMELUEHHA OTIENSIM OT OCTAJIbHBIX IONEPeYHOH
nepedbopkod. B cepenune kproiT-Kamepbl BONM3KM OM3aHb-MauThl HaXOIUIACh
YeThIPEXyronbHas liaxTa, e HNPOXOOWwId TpyOsl nmoMi Il OTKAaYMBAHUS
NPOCOYMBILEHCA BOJbI. JTY WIAXTY, BBIXOAMBLIYI0 Ha BEpPXHIOK nanyby, Ha-
3bIBAJIH IOMIIOBBIM ALMKOM K PIOHT-KaMepPbl.

[Tonacte B KprooHT-KamMepy MOXHO ObUlO uepe3 JIIOKM onep-meka,
opiol-ieka M Oporkameppl, KOTOpble COEAUHSIMCh [PYyr C JIpyrom
Tpanamu.

[Ton onep-1ekoM HAXOAMICA OPNON-AeK, KOTOPbIH HAYMHAJICH OT
HOCA W KOHYAJICA, HE [0XOAA Ji0 KOpMbl NpuOIU3UTENBHO Ha 3 M;
BbicOTa Mexay nanybamu coctaBisiiia okono 2 M. Ilany6a opnon-nexa
COCTOfJIa M3 CBOEro pojaa pam, MOKPbITBIX JockaMuH. UX MoxHO ObuUlO
CHHMAaTh, C€CIH, HANPUMEpP, HYXHO ObUIO MNOrpy3uTb WIX BBIIPY3UTH
rpomo3ikue npeamersl. [log opron-gekoM pasmMewianuch CyaoBbie TO-
MELUCHHA: TNEpBOE, OT/IE/IEHHOE OT KOpMbl NepeBopkOn K PHOHT-KaMepsl,
Ha3bIBAJIOCh BUHHOM IKJIA/IOBOH (3[6Ch e XPaHWIOCh U IIPOJOBOJIb-
CTBME); BTOpPOE — TIJIABHBIM TPIOMOM; C HOCAa K HEMYy I[PHUMBIKAI elle
pA/l Tpy30BbIX [IOMELIEHHH, B TOM u4Mcle [UiAd  XpaHeHus sjaep. Ha
OPJION-ICKE HMEJIUCh JIIOKH B KPIOHT-KaMepy, BUHHYIO, WIH I[POBHMAHT-
CKyl0 KIaJIOBYW, TIaBHbIH TPIOM, KaHAaTHbIH SALUMK M LIKKNEPCKYIO.
Boone GoproB opion-iexka ¢ NMOMOLIbK JIETKHX I1€Peropojiok ObUIM Bbl-
rOPOXeHbl  HebosbllIMe  KJIA/IoBble, T[[A€ XPaHWIOCh I1POJOBOIBCTBUE,
Opy>He, 3anacHble YacTH, 3€pHO, OBOLUM, IIPMIacbl [UIA KalnMTaHa
M ODHIEPOB M T. . ITH NOMEIWEHUA [IOXOQWIH /10 TPOT-IIOKA, 32 HUM
HaXOJIWIMCh CY[I0BOH Ja3aper, KalwThl Bpaya WIIK XUpPypra; eule jaibiiie
K HOCY — DOblllaA KaMepa [UIA XPaHEeHUS 11apyCoOB — NapycHas.

Bnonb Bcero cynHa mexay KOPIYCOM M TOMelleHHSIMUM BIONb 6OpPTOB
HMeJICA MPOXO/l, TAK Ha3biBaemas rajiepes opnon-gexka. OHa ciyxwia uis
OCMOTpPa ODIIMBKH C BHYTPEHHEH CTOPOHBI, YCTPAHEHHUA TEYH WM 3a/lelIKH
pOGOMH, IOABMBILMXCA BO Bpems 6o,

Ha xopme opnon-geka pasmelnanach aMyHHIHOHHAas KaMepa, KOTOPYIO
Ha3pIBaMIM KaMepod cB. Bapsapw'. [Mocpenmne 3ToM manyObl NMPOXOMIMII
pymnesb, a no 0OpTaM NOMEILAJIMCh KalThl OPYXEHHOr0 MacTepa M Ka3Ha-
yes. ,,CB. BapBapa” ormnessiach 0T OCTanbHBIX MOMEILEHHH TiepeBOpKOH,
KOTOpas OTropaxuBajia wmnop Ov3aHb-Mautbl, Dapaban (Hayep) Gonbuioro
LA, FPOT-MayTy, 1OMIIOBYI0 waxry, ¢pok-maury u umop Oywnpura, Ha
op/ion-jieKe CTOsUIH 36-pyHTOBBIC OPY/IHA.

Ha onep-nexe Ha kopme Haxommnach ,Gonsuias™ Kamepa, ee GOKo-
BbI€ [ICPErOpPO/IKH, KOTOpble 0Opa3oBbIBaIM KawTbl OQHUUEPOB, BO BpeMs
60A cHUMaiu, U naiy6a ocBobOXaanacse.

[lepen  Ouzanb-mautod  Haxodwica  BTopod Oapaban  Gonbiioro

WA, a nepel (GOK-MAaYTOH — WMOP Manoro uwinwis, 6GapabaH Ko-
10poro crossi Ha Qopxacrene (6axe). Iox doprexom (manyboit Haxa)
noMewaics kambOys, B mepenued nepeGopke omnep-geka — Oukrege —

GbUIO NPOpPE3aHO HECKONBKO OTBEPCTHH: [1Ba JUIA IIOPTOB [IBYX [OTOH-

' Cs. Bapsapa cuMTanach OKpOBHTEIIbHHICH APTHILICPHCTOB.
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HBIX OPYIMH M J1Ba 1A 1poXxoaoB Ha nanyby ransiona. Ha oneppexe crosuiu
24-pyHTOBBIE OPYIHA.

B xopMy OT rpoT-mMautel pacrnionaraics axrepaex (UIKaHibl) ¢ NOBbILIEH-
HBIM KBapTepiekoM (iotom) Han HuM. Ha kBaprephexe 3a Gu3anb-mMauToW
ObUIM yCTAHOBJIEHBI WITYPBaJi ¥ HAKTOYy3 Kommaca. Ilepen Ou3aHb-MauTOR

Puc. 141. IpoponeHbi# paszpea cyjiHa BTopod nonosuusl XVIl B.

HAXOMMWICA 0K ¢ DONbILUMM TPanoM, COCOMHABLIMH KBaprepiex ¢ onep-ae-
koM. Ha kBaprepnexe croanu 12-pyHtossie opyaua. Ha ero rakabopre Bo3-
Bbllaica ¢nariutok. B HOCOBON 4acTH KBapTepreKa NPOXOMWITH PeJIMHIH,
a MeX/ly HHMMH, rocpejause, Obu1 ycraHoBjieH BONBIIOA CY/10BOH KOJIOKOJL.

Qopkactenp crnepend Obul OrpaxieH pelMHramu B Buae OamocTpaisl.
IMocpenune dopkacrena crosn mMansid wnmwis. Kak u xBaprepaex, dpopka-
crenis 61 Boopyxen 12-gpyHToBbIMK OpyarMamMu (puc. 141).

[IABA 1V OBIIME NOJIOKEHHWA,
NMPHHATHIE
NPHU KOHCTPYHPOBAHWU CYIHA

TEOPETHYECKUH YEPTEX

Ceyenust Kopnyca WIOCKOCTHMH. BHEIUHAS NOBEPXHOCTh KOPNyca Cy/IHa
u3ordyra. Ha veprexe Takywo noBepxHocTs W3006paxaioT B BUAE Npoexiuui
Ha TPH B3aMMHO NepneHIMKyIspHbie wiockoctd. LI 31010 1HOBEPXHOCTD
KOPIIyCa pacceKaloT Clle/ly0IHMHK IUTOCKOCTAMM:

1) napannensabiMu JIIT; B pe3ysibraTe 10My4aloTcs IPOMIOJIbHbIC BEPTH-
KaJIbHbIE CEYEHUA, @ Ha NIOBEPXHOCTH CyHa Gatokcer (puc. 142, a);

2) nmapanienbHbIMK TUIOCKOCTH BaTepiIMHMK; 0Opa3yloTes rOpU3OHTAlb-
Hble CeYeHus u Barepnuuum (puc, 142,b);

3) nepnenmukynsapubiMu Batepiuuud u JII1; oBpa3syiorca nonepeunsie
BEPTUKAINbHBIE CEYEHHUA W JIMHUU LmaHroytoe (puc. 142, ¢).
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JlononHuTensHo KOpIyc MOXHO paccedb JHAroHaJibHbIMH TUIOCKOCTAMMU
B MMPOJOJIBHOM HAIpPABJICHHH, B PE3YJIBTATC oﬁpaaywrcs JIMHHH, HA3bIBACMBIC

[AHArOHANSAMHU, K PbIOMHAMY.

[Ipy npoeLMpoOBaHMH TOJTyHEHHBIX CEYEHHH HA TPU B3aHMHO 11€PIIeH/IMKY-
JIAPHBIE UIOCKOCTH MOJIYYAKOTCA CIICIAYIOLLUME YePTEXKH:

1. BokoBsasi npoexkuus, wiu ,,bok”. Tnockocts npoexuuu pacrosaraer-
CA mapalIeNIbHO MPOJOJIBHOMY CPeIMHHOMY cevyeHWio kopnyca uinu JIIT. Ha

Puc. 142, CeyeHre noBepXHOCTH Kophyca Puc. 143. Inockoctu npoekunit, HeoOb-
CY/IHa [UIOCKOCTAMH: A — Mapauie/ibHbl- Xoaumele WS rpaduyeckoro uiobpaxe-
mi! JIIT; b — napauielbHbIMH IUTOCKOCTH HHUA TIOBCpXHOCTH KOPIyCa CYJ/IHA M COB-
KBJI; ¢ — nepneHOMKYNsipHbIMH ILUIOCKO- najaoume: a — ¢ IIl; b - ¢ mocko-
cram KBJ1 w 111, CTHIO BaTepIIMHHHM, C — C IUIOCKOCTBIO

MHIWIb-IUNAHI0YTA.

OTOH NpOoeKUMM H300paxaroT 001WMH npodunb cyaHa cBOKY; BaTep/iUHUM,
BKJII0YasA KOHCTPYKTHBHYI0 Batepnuuuio (KBJI) u wmanroyrer; Batepinunum
M IUINAHTOYThl — B BHJIC ITPAMBIX JIMHUH, ODATOKCbI — B BU/1C KPHBBIX.

2. lopusontansHas npoexuus, wnu llupora”. Ilnockocts npoexumu
napautesibHa BatepiMHuu. Ha Hed u3oOpaxaioT npoduiib WM KOHTYpP KOp-
flyca CBepXy: LUNAHIrOyTbl W OAaTOKCbl — NPAMBIMH JIMHHAMM, & BATCPIIMHHM
H PbIOMHBI — B BH/1€ KPHBbIX.

3. lNonepeunas npoexkuus, uim ,Kopnyc”. [Inockocts npoexkumuu napai-
NeNbHA MUIOCKOCTH MMAesb-unanroyra. Ha 31od npoekumu Batep/iMHuy,
Gatokcel M ppIGUHBI M300paXKalOT B BHAE NPAMBIX, a LUMAHIOYTbl — B BUJIE
KpuBbIX (puc. 143).

OTH TPH MPOEKIMH, MO3BOJAIOUME TONYYHTh OOLLEe IMpeliCTaBiIeHue
O KOphyce Cy/[Ha, Ha3bIBalOT TEOpeTHYECKUM ueprexkoM. Teopernueckas
MOBEPXHOCTh KOPIYCa MOJXeET COBMAAaTh ¢ BHEUIHEH OOIMBKOH Uy ¢ Habo-
poM (B 9TOM Clly4yae FOBOPAT: ,MepTeX MOCTpoeH Mo iumanroyrtam™). Uep-
TeXH MoJiesied 0BbIYHO BBINOJIHAIOT ,,M10 LUIAHrOyTaM’ .

B cooTBeTCTBHMM ¢ TpajMuMed Ha TEOPETHYECKOM YEpTeXe HOC CyJlia

BCEraa HaXOIMTCA ClpaBd, a KOpMa — ClieBa.
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Takum oGpasom, dpopmy kopriyca M300paxcaloT B BUJIE CEYEHMH [PO-
JAOJIbHBIMH  [UIOCKOCTAMH W [UIOCKOCTAMHM, [apajljle/iIbHbIMK  MH/IE/Ib-
mmadroyty u  KBJI. Bce 1pu npoekimd BbINOJHAKT B OJMHAKOBOM
Macuitabe.

»bok”. Kak ykasbiBaJloch, Ha 9TOH T[poeKUMH H3006paxaioT
GOKOBOH TMpodWIb KOpIyca CyaHa, a MMEHHO: aXTepIUTeBEHb, KHIb,
dbopuITeBeHb M HWKHUH Kpah [UIAHILMPS WIKM BepXHUR Kpai dansul-
Bopra. Pa3mepbnl HAHOCAT  OTHOCHTE/IbBHO TOPU3OHTAIBHOH  MNPAMOH,
HasbiBaeMOH ocHOBHOM siuHued (OJI). Ha cypmax ¢ nepemeHHod ocaj-
ko OJ1 npoBOAAT uepe3 BePXHIOW MOBEPXHOCTh KHJIA B KOPMe, M OHA
COBlafaeT ¢ KWIEBOH JIMHHeH (JIMHMEH InepeceYyeHUA [IHHILEBOH YacTH
TeopeTHYecKoM nopepxuoctu kopnyca ¢ ). ¥ cynoB ¢ nocrosHHOM ocaj-
KOW HOCOBOH KOHEIl KWIECBOH JIMHUM MOXET HaXOJIMThCA HA HEKOTOPOH
Boicote o1 OJI u 31a BBICOTA COOTBEeTCTBYCT IMbdepeHTy (KOHCTPYKTHB-
Hbli i depeHT) .

Ha ocHOBHOH JIMHUKM cTpOAT DOKOBOH NMpOgWIb CyIHA; 3HAA MacliTad,
HECJI0XHO ONpele/IUTh JUTHHY CY/IHA WIH MOJIEJIH.

Pasnuvaror:

1. JUTHHY HaubBoNbUIYIO — PacCTOSIHUE, U3MEPEHHOe MEXIly JABYMA Ka-
CaTe/IbHbIMH, [IPOBE/IGHHBIMH B KPAHHHUX TOYKAX KOPMbI M HOCA IepPIIeH/IH-
Kyaapho k OJI.

2. JluHy MexJly LWTEeBHAMM' — PacCTOAHUE, UIMEPEHHOE MEXIy IBYMsA
neprneHMKynsapamu K OJI, 1ak HasbiBaeMbIMH KOPMOBBIM W HOCOBBIM I1ep-
MEH/IMK YJIAPAMH.

Y cyloB ¢ BEPTHKAJIbHBIM aXTEpLUTEBHEM KOPMOBOHW NEpICHAMKYIAD
MPOXOJIMT [0 €ro MepefHeH KPOMKE, a ¢ HAKJIOHHBIM axXTEepLUTEBHEM —
yepe3 TOUKY IepeccYeHUs NPOJIOJDKEHHOH nepe/iHel KPOMKH aXTepllTeBHA
M MaJTybHOMN JIMHUK.

Ecniu  ¢opiureBeHpr  BEPTHKAJIbHLIH, TO HOCOBOH MEPNEHAMKYIIAP
MPOXOAUT MO €ro 3agHeMy Kpaw, a eci¥ HakKJIOHHbIH, TO — uepes
TOUKY mepeceyeHUs naqybHOM JIMHHM M 3ajlHeH KPOMKH ¢OpuITeBHSA.
Ha pepeBAHHBIX Cylax [EpHeHIMKYJIAPbl  NPOXOAAT 4Yepe3 TOYKH
nepeceyeHus KBJ1 co cpesineit nuHuen munyHToB dop- U axTepuiTeHen.

3. Jlmuny no KBJI — paccrostue mMexay ToUKamu repecedeHus OKOHey-
HOCTeH KopMbl M Hoca ¢ KBJI.

Batepnunuu nposoaat napajuiensio OJ Ha paBHBIX PacCTOAHMAX APYT
OT Apyra 0 UIIYyHTOB (Op- ¥ axTepLITCBHEH, a Ha JePEeBAHHBIX Cydax —
no ux oxoHeudHocted; KBJI oObiuHO BriBOAAT 3a Kopnyc u u3obpaxawt
bosiee OTUETIIMBO, YeM ocTajibHblie. IaHroyThl NPOBOAAT NEPNEHIUKYIIAPHO
K OJ u ToXe HA ONMHAKOBOM pacCTOAHMM JAPYT OT Apyra. OBBIYHO HA PoeK-
UMK ,,bOK™ WITPUXIYHKTHPOM 1OK43bIBAT K KOHTYPbl BEPTHKaIbHbIX MPO-
JONIbHBIX CeYeHUH — BATOKCOB.

Hakonel, Ha 310 npoekumu u300paxaiT eule OJMH OYEHb BAXKHbBIH
2JIEMEHT, a MMEHHO: JIMHUI0 nanyObl, TOYHee, NnepeceYyeHUs HHXKHEH Kpom-
KM nanybHoro Hactwia ¢ aibiboproM. 3Ty JIMHMIO  Ha3bIBalOT

" Y Hac B CTpaHe JUIMHY [PUHATO H3MEPATL MEXIY TMepreHIHKYNApaMH.
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BoproBon simHued nanyOpl. OHa uMeeT W3rub® BBINYKIIOCTBIO BHM3. U3-
BECTHO, YTO [I0BEPXHOCTb najgybpl B MONEPEeYHOM CEYEHUM He IUIOCKas,
a Onarosaps norubu GMMcoB, BeirHyta BBepx. CrenoBatensHo, GoproBas
JIMHUA Na1yObl ABIACTCA €€ HUKHEH TPaHHIIeH, K KOTOPOH NPHMBIKAIOT BEpX-
HHEe Kpas DumcoB y Bopra.

M3rub nanyber B 1posonbHOM HalpaBlIeHWM — CEJIOBaTOCTb — Y pas-
HBIX CYIOB pa3/IMuUHbIH W onpeaenserca npasuwiamu Perucrpa. CemioBatocts
1naj1yObi onpejender oyepranus ¢answibopra.

oHlupora™. 31y npoekuMo BbIYEPYHBAKT NoA npoexkuuedn ,box”
Ha NpAMOH JMHMK, napasuiensHod OJI, m cormacyror ¢ Hew. J3T1a npsimas
ABISACTCA OCbK cuMMeTpuu , JUMPpOThI” B POAOIBHOM HANPABIIEHUH U COOT-
BETCTBYET [POJQJIBHOM IUIOCKOCTH CCYEHHA Kopryca, T. €. cedeHuio no JII1.
Y [1epeBAHHBIX Cy/I0B 3TOW NPAMOH ABIACTCA CPe/IHAS JIMHUA MEXILy LUMYyH-
TaMH kWi, Ha 3104 nipoexunu B Bue LITPUXIYHKTHPHBIX JIHHUA BbIYEPYH-
BAlOT IUMAHTOYTbl U BATOKCHI, a B BMIE CIUIOIIHBIX — BaTePIHHHMHU, NOCes-
HHE OTPaXalT AeHCTBUTENbHBIe 06BoaBI cynHa. Ha npoexiumn BuiuepunBaior
rakxke KBJI, BepxHiow kpomky daibiibopra, 60pTOBYI0 JIMHHIO Nany6bl
H TaK Ha3blBaemble JIKHMK KOPMOBOro nojasopa v rakabopra. Tak xak JIIT
Pas3/ieIfieT KOpIyC Ha [ABe CHMMETPHYHbIC MOJIOBMHBI, TO OOBIYHO Barep-
JIKHHK  BbIYEPYMBAKT TOIBKO HA OJIHOW NOJIOBHHE mpoekuuH — Ha ,[lony-
mupore”,

wKopnye”. Oty  npoexkiumio  00blHO — M3006paxaT  cipaBa  oT
npoexunn ,,box™. Tlonyuarwr ee, pasBopauuBas 6Ok Kopmyca Ccy/Ha
Ha 90° OTHOCHTENBHO BepTHKaibHOH ocH. Ha npoexkuun ,Kopnyc”
BbIYCPUYHBAIOT LUIAHTOYThI, KOTOPbIE OTpaxawT ¢GopMy J1eHCTBHTEIBHBIX
LUTAHT OYTOB.

Tak kax kopnyc cymia cummerpuyed otHocutensio I, Ha mpo-
exunn  Kopnyc™ wu300paxkarT TOABKO [OJIOBHHBI UNAHTOYTOB JUIA
Kaxa10# 10108uHbl  Gopra. Ilpd 5TOM, Kak NPaBWIO, MHMIE/b-1INAH-
royt sbrdepuusairot nojHocreio. Cnpasa ot JII1 Ha ueprexe BbIuepuu-
BAIOT O0OBO/IbI HOCOBBIX wiNaHroyros, a cieBa or Il — kopMoBbie
LUNAHTOY Thl.

Ha ,Kopnyce™ BblYepuMBAOT Takke KOHTYP KHWJIfl, TOJOBHHbI
(OpLITCBHA, aXTEPUITEBHA W KOPMBI, a TAK)KE BaTepPIMHUU M GATOKChI B BHJIE
MPAMbIX JIMHUH,

Muziesib-LmanroyT onpenesiser HanGOINblUY0 LUMPHHY Cy/IHa, T. e. pac-
CTOsiHHE Mexy AByMs nepneHaMkyaapamd k OJI, npoBeneHHbIMH Kaca-
TeJIbHbIMH K DOKOBBIM CTOPOHAM MH/1eb-ILINIAHT Oy Ta.

Haubonbuiyro WMPHHY, T. e. paccTOAHWe Mex/y KpPailHUMH TOYKamu
HO LIIAHIOYTAM WK 110 HAPYXKHOH OBIUMBKE, MOXHO W3MEPHTb KaK LUMPH-
HY ,,110 HaBopy™ MiK ,,110 OOLIMBKeE” COOTBETCTBEHHO.

MoxHO onpeaensite wMpuHy Ha yposie KBJI, 1. e. paccTosnue MeX/1y
TOYKAMH ¢e [1epeceyeHus ¢ MH/ICIIb-LLUITAHI OYTOM.

TpetbuM OCHOBHBIM pazmepeHMeM CyfHa, Haps/ly ¢ JUIHHOH M LUMPUHOM,
ABJIACTCA BBICOTA DOpPTAa — BEPTMKAIBHOE PACCTOAHME, U3MEPEHHOE MEXILy
BEPXHEH [OBCPXHOCTbIO KW W BOPTOBOM NMHMel nany6bl HAa 100BHHE
JUIMHBI CY[IHA.
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Yxe ynoMuHanoce, 4ro Oumcel umerwt norubs. [Iposesem xopay,
COEIMHAIOLYI0O BEPXHMe KOHUbI OWmca. Bpicora u3ruba Oumca, 1. e.
PacCTOAHUE MEXy XOpPAOM M TOYKOHM B cepesiMHe OMMcCa, rie ero KpuBU3Ha
AOoCTHraeT Haubonbled BeJIMYMHBI, HaA3bIBaeTCA CTPeKoH norubu Oumca
(puc. 144).

CornacoBanne To4YeK B Tpex mnpoexkuuax. M3 npuBecHHOTO Bbille
MOXHO 3aKJ/II0UMTh, 4YTO J106ad TOYKA OJHOH KakKOH-THBO T1poeKiuH
HAXOMICA B CBA3K C COOTBETCTBYMIIMMH TOYKAMH B [IBYX JIPYIMX.

PaccMOTpUM  MOJIOKEHHA [POEKLUMH TOYEK HA TpexX IUIOCKOCTAX
npoexkuu (puc. 145).

Koneunnie TOukM koprnyca A u B
Ha npoexkuuu ,,box™ npoeuupyrorcs
B TOukH A; u B, Ha npoexuuu , Kop-
nyc” U 1ouku A, ¥ B, Ha npoekumu
sHHonyumpora™. Toukn C uw D | bo-
Ka', ABJIAIOLMECH TOUKAMHM Iliepece-
YeHUA OOPTOBOH JMHUM nanybbl WM
LIMAHTOYTOB 3 M 7, TMPOEUHPYHOTCH
Ha ,Kopnyc™ B Bune touex C;, u D,
Ha ,Jlonyumpory” — B Bume C, u
D,. Ilpu stoM paccrosanua H, u K,
| touek C; u Dy or ocu cummerpun
npoekuuu , Koprnyc™” paBHbl cooTBet-
cTBeHHO paccrosHuam H,, K, touex
C,, D; OoT ocH CHUMMETPHUH [POEKIIHM

Puc. 144, [Toru6s 6umca.

I — crpenka norubu Gumca; 2 — xop- | [lonyumpora”.

na Oumca; 3“ - BbicoTa Oumca B Touku E u F npoekunun ,,box™
e SRR R a (llepeceyeHUst  BATEP/MHMA M LIMAH-
royToB) Inpoeunpyiorcs Ha npoexkuuio ,Kopnyc™ B Bune touek E, u F,,
a Ha mnpoexkuuio Jlonyumpora” — rtouek E, u F,. CoorBercrBenno

paccrosaHua U, u 'V, touex E; u F, ot ocu cummerpun ,Kopnyca”
paBHbl pacctosuuam U, u V, touexk E; m F, ot ocu cummerpun Jllony-
LUMPOTHI’ M T. 1.

Taxue e COOTHOLIEHHS MOXHO HaUTH M JUIS J11060H APYTOH TOYKH rNC-
BEPXHOCTH KOPpIlyCa B TPeX MUIOCKOCTAX [1POCKIIMH.

Takum oOpasom, ecili  XOTAT BBINOAHUTD TEOPETHUECKHM yeprex,
YBC/IMUHTL WJIM YMCHBLLUMTh CYLIECTBYIOLMH, TO BBINOJHAKT CleyloLee:

I.Ha npoekumu ,BoK™ uepTAT TrOPH3OHTANIBHYIO JIMHMIO W MPHHH-
maior ee 3a OJI. Ha weit B macuitabe OTKIIafbIBAaIOT JUIMHY KOpnyca, Ha
KOHLAX KOTOPOH BOCCTABJIAIOT [EPNEHMKYIAPbl U OTMEYaioT paccTos-
HHA, COOTBETCTBYIOLIME BBICOTE KOPIyca B HOCY M KOpMe. 3daTeM HAHOCAT
KBJI. Ee mmuHy fnenst Ha paBHble 4acTH M uepe3 NOJIyYEHHbIE TOUKH MpO-
BOJAAT BEPTMKIbHbIC JIMHHM, COOTBETCTBYIOUIME CEYEHMAM ULINAHTOYTOB
1o nepeceyenus ¢ OJ1.

2.Ha npoexumn Jlonyumpora” Ha HekotopoM paccrostuu or OJ1
YEPTAT TNAPAUIC/IbHYI0 €H JIMHWI0 M [PHHMMAIOT €e 33 OCb CHMMETPHM
ollonyuwmporer”.  TIpoBONAT BePTHKaIbHbIE JIMHMM IUNAHIOYTOB, npo-
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Puc. 145. Teoperuyeckuit yeprex.

1 — HanGonewiasa anuHa; 2 — miuHa no KBJ1; 3 — dansmbopr; 4 — GoproBas TuHUA nany6si; 5 — HOCOBOV: MepPrNeHMKYApP; 6 — Ba-
~— TOKCBI; 7 — KOPMOBOH nepneHmkynsap; 8 — KBJI; 9 — JI1; 10 — poiGunbr; 11 — KOPMOBbIE WIMAHroyThl; 12 — KOPMOBAas 4acTh;
{8 13 — HocoBas 4acTh; 14 — HOCOBbBIE WIMAHIOYTHI; 15 — MUIOENb-IUMAHTOYT; 16 — CedeHMA pbibuH; 17 — OJ1.




AOJDKMB MX UIA 3TOrO ¢ npoexkumu ,,box™ [0 OcH CHMMETpHM NpoeKlWH
Slonyumpora”. Ha OJI HyMepyloT JIMHMH CEYEHHA IUMAHTOYTOB, Ha-
umHaa ¢ xopmbl (0, 1, 2 ..)'. AHanoruuHo Ha OCb NPOEUMPYIOT KpaiHHe
TOMKH HanOosblleH UIMHBI Kopnyca cyaHa u amnsbl o KBJIL.

3.Ha npoexunn ,Kopnyc” orknagsiBaior BrnpaBo OJI, KBJI u BuI-
cory kopnyca. Ha coorsercrsywuwemM paccrosuuu or OJI, paBHom oT-
croauuio ocu cummerpun  Jluporsr” o1 OJI, npoBOAAT BepITHKaIbHYIO
ocs ,,Kopnyca™.

Mapasnensio KBJ1 mexny Hert m OJ] Ha onqHaKOBOM pacCTOAHUM 1pyr
OT J{pyra BbIYEPYMBAIT HECKOJIBKO BaTepiiMHMi. MIX TOXE HyMEpyloT CHH3Y
seepx. Ha npoexuuu ,Kopnyc” CHMMeTpUYHO BEPTHKAJIbHOM OCH MPOBOJAT
HECKONBKO BEPTHKAIbHBLIX [IMHMH Ha OJMHAKOBOM pACCTOAAHHWHM [OpPYyr OT
npyra — 6atokcel. Ha ,Jlonyumpore” 6atokcst 6ynyT pacnonaratecs napai-
nensHo cneny JIL

[IpAMble NMHHK HA IUIOCKOCTAX NPOeKUMd 00pa3ylor CeTKy TeoperHye-
CKOr0 4YepTeXka, MCNOJb3ys KOTOPYK MOXHO Bbl4epTHTb (OpMY KOpryca
Cy/Ha, a NpH U3MeHeHUH MacliTaba ceTKH yBeTHYUTh HIIH YMEHBIIIUTh YCPTEK.

3areM BbIYEPYMBAIOT KOPIYC Ha TPeX IUIOCKOCTAX MPOEKUMH, COEIHHAA
COOTBETCTBYIOLIME TOYKM IUIABHLIMH JIHHMAMHM. IJTH JiMHHKM (Oarokcel,
BaTePJIMHWM, LUMAHTOYTHI M AP.) He JOJKHBI UMETh H3JIOMOB, PE3KHX BbIITY-
KJIOCTeH WJIM BOTHYTOCTEH, HX IUIaBHbIH XOJ [AOJDKEH ONpPe/le/IAThCA TOYKAMH
BO BCeX TpeX NPOCKIUMAX.

Insi XapakTepuCTHMKH (OpPMbI KOpHyca MCHOJIb3YIOT W HAKJIOHHbIE —
[IMaroHajibHble — IUIOCKOCTH CeYeHHs, KOTopbie Ha mpoexkuuu ,Kopnyc”
NPEACTABIAITCA [PAMBIMH, IPOBEAECHHbBIMH [EPNEHAMKYJIAPHO IUIOCKO-
CTH MHJIEb-IUNAHroyTa. JIMHMK nepeceyeHUss [IMArOHAIbHBIX IUIOCKOCTEH
C NMOBEPXHOCTBIO KOPMYCa Cy/iHa, KaK Bbl YXe 3Haere, Ha3bIBAIOT PhIOMHAMM,
WIH JHarOHAJIAMM.

Puibunbl 06bivHO M300paxawt Ha ,Jlonyumpore” ¢ IPOTHBOMOIOX-
HOH CTOPOHBI OT e¢ OCH CHMMeTpuH. OHM ABIAKTCA He NPOCKIMAMH, a HC-
THHHBIMH HM300paKeHHAAMM KOCBIX CEYeHHH KOpIyca Ha TOPH3OHTAJIbHOH
wiockoctH. Uisa BhiuepunBaHua pbiOuH Ha npoekimu ,Jlonyumpora” Ha
COOTBETCTRYIOLLIME LUMAHTOYThl HAHOCAT PACCTOAHUA, U3MEPEHHBIE HA MPOEK-
uun ,,Kopiiyc” OT BEPTUKIBHOH OCH 110 JHAaroHaIbHOM TUIOCKOCTH CeYEeHUA
[0 [aHHOro wmnanroyta. ILiaBHeli XOJ puibHH HOATBEPXJIaeT COIJIaCOBIH-
HocTs o6BonoB (Ha ,Kopnyce” u ,Jlonyumpore”) u, ciemoBaTesibHO, IU1aB-
Hyw ¢opMy KopIyca CyaHa.

Teopernueckne uyeprexu mopaened. TeopeTuueCKHE YepTekU CYAOBBIX
MOJIeJIed BBIYEPUMBAKT COIJIACHO NOJIOKCHHAM H MPAaBWIAM, M3JI0)KEHHBIM
Bbille. YepreXkn CTapHHHBIX W COBPEMEHHBbIX HACTOJIbHBIX H OOBIYHBIX CaMoO-
XOJIHBIX MOJICTIeH BBIMOJIHAKT B OMpPE/IENIEHHbIX MaciuTabaX B 3aBHCHMOCTH
oT pa3mepoB cyaua: 1 :10; 1:20; 1:50; 1:75; 1:100; 1:150,T.e.
MO1eJIH YMEHBLIEHbI 110 CPABHEHHUIO ¢ OPUTHHAIOM cooTBeTcTBeHHO B 10, 20
pas U T. 1.

' B Coserckom CoK3e LIMAHIOYTH HYMEPYIOT, HaUMHAA C HOCA, a MH/eNb-LINaH-
TOYyTOM Ha3bIBAKOT WNAHIOYT, PACMONIOXKEeHHLIR MOCpeauHe WIKHBI cyaHa no KBJL.
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Pric. 146. Tecoperuyeckult yepTex, Ha KOTOPOM H3006paxeHbl KOHCTPYKTHBHbIE [1eTAJIN
ratepol XVIII 8.

Puc. 147. TeopeTHyeCKMM Yepiex BOEHHOTO NapyCHOTO JIBY XNanyBHOTO Cy/lHa CepeIMHbI
XVIII B.
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Puc. 148, Hocosas vacts
¢perara XVIII 8.
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Puc. 150. Bunel ¢ Hoca u xopambl Ha Toprosoe cyjHo X VIl B.
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UepTexku CaMOXOJIHBIX CHOPTHUBHBIX MOJE/eH ¢ MapycaMu WIH MOTOPOM
BBINOJTHAOT B HATYPAJIbHY10 BEJIMYMHY, T. €. B Macilurtabe 1 : 1.

Pabora ¢ veprexammu. [lis M3roTOB/ICHUA YacTed KOPIYCa M Pa3jIMYHBIX
AeTasied HX pasMepbl CHUMAKOT HEHOCPE/ICTBEHHO C Yeprexxa ¢ NMOMOLUbIO JiM-
HEHKH, UWMPKYJIA WIH KonupoBaibHOH Oymaru. [Tocnennui npuem ocobeHHo
yaoBeH npu CHATHM TOJIYIUNAHTOYTOB JUIA TOJIYYCHHMA LUENIbIX LUIIAH-
royToB.

Ha Jmmcre npo3payHon MWUIMMETPOBOW Oymard WIM KaJbKH, J10-
CTATOYHOM /Ui H300paKeHHsi LINAHIroyTa, [MPOBOAAT BEPTHKAIBHYK
NPAMYI0, COOTBETCTBYIOLLYX BEpPTMKAJIBHOM OCH 4Yeprexa Kopnyca.
CoBMewlaloT MPOBEICHHYI0 T[PAMYI0 C BePTHKQIBHOH OCb KOpIyca
M KOIHUPYIOT KOHTYp MOJYLINAaHroyta. 3aTeM JIMCT OCTOPOXKHO CrH-
6alT B/OJIb BEPTUKAIBHOH JIMHHM M BbIYEPYMBAT BTOPYH MOJOBHHY
lunadroyTa. Pa3orHyB JMCT, KOPPeKTHPYIOT Npoduib 110 MUUIMMETPOBOH
CerKe.

[TonyuuB  npodunbs  IUNAHroyTa, BHIYEPUMBAKT  JIONOJIHUTEBHbIE
IEMEHTbl, CBA3AHHBIC C €ro KOHCTPYKUMEH (NOAKpelUIeHHs W 1mp.),
MEPEHOCAT TOJIYYCHHBIH KOHTYp Ha BbIOpaHHbIH MaTepuasi ¥ BbIpe3aioT
ero. Ecium dyeprex mnoctpoeH mno umaHroytam, 10 4TOOBI ,,CHATH” 06-
LWIMBKY, JOCTAaTOYHO YepTeXKHOH WrIoH (1UMJIOM) TPOBECTH BIOJb KOH-
Typa Ha JI0CKe€ BTOPOH KOHTYP, Y[AQJEHHBIH OT I[EPBOro Ha TOJIIMHY
OB1IMBKH.

Ha puc. 146150 npuBenenbl 4epreXXu CTapUHHBIX CYIOB M HEKO-
TOpbIe KOpIiyca.

['JIABA V MHCTPYMEHTbI
U MEXAHHU3MbI, HEOEXOJIUMBIE
U1 MOCTPOHKHU MOJIEJIH

Jlobasn pyunas pabora t1pebyer ONpeleCHHBIX HABBHIKOB M YMEHHA, KO-
Topble 1pHOOpeTaloTca Ha npakTuke. HegoctaTounsiit onbiT npu nocrpoiike
MOJIe/IH MOTYT B OIIPE/ICJICHHOW CTCIICHN 3aMEHMTb YBJIEYEHHOCTb, KEIaHHE
H TepIIeHHe.

EcrectBeHHO, TexHHuecKHe npucnocobnerns obnervaot paboty M no3po-
JIAIT ObICTpPEE JIOCTHYL XOPOIUMX PE3yJIbTATOB, HO HaA0 IOMHHMTB, YTO
HHCTPYMEHT BeAYT pyku denoBeka. [lodtomy M ¢ HeGOJIBIIMM KOIHYECTBOM
MHCTPYMEHTA NPH €ro 1PaBUIBHOM HCIOJIb30BAHWH MOXHO M3rOTOBHUTH Iipe-
KPacCHblE MOJIEJIH.

/I10G0it MHCTPYMEHT XenaTeNbHO NPeABAPHIE/IBHO OlPOGOBATh Ha 1PO-
CTBIX H HECJIOXKHBIX [CTaNAX, YTOObI OCBOMTHLCA C HUM M npuobpectH yBepeu-
HOCTh, MPpeX/e 4YeM NPUCTYNUTh K pabore Han moaensio. Hageemcs, uto,
10 KPaHHEA Mepe, OCHOBHbIE HHCTPYMEHTBI CY/OMOEIUCTY 3HAKOMBI, HHAUC
OOBACHEHHSA MPEBLICHIIH Obl 06BEM ITOM KHUIH.
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[Ipu nocrtpoike Monesied, uMewumx kKakue-nubo ocobennoctu, mopae-
JTHCTY noTpebyerca CneuMa bHbIA MHCTPYMEHT M MexaHu3mbl. Hanpumep,
[P MOCTPOHKE COHOYHBIX MOJIENEH, [UIA KOTOPbIX INIaBHOE CKOPOCTh, MO-
JETUCTY CaMOMYy HeOOXOAMMO M3rOTOBHTb TPAHCMHMCCHOHHYIO Iepejauvy.
Jlns 3TOro Hy>Hbl He6GONIBILION TOKAPHBIH CTAHOK M, KOHEYHO, yMeHue pabo-
TaTh Ha Hem, 4yToObl JOOMTBCA OmnpejesieHHoro copepuieHcTBa. OnHako npu
nocTpouke obbix Mojenek, OCOBCHHO [1epeBAHHBIX, MOCTOAHHO MPUXOIMUT-
CA UMETb J1eJI0 C HHCTPYMEHTAMM M yCTPOHCTBAMM IS KPEIUIEHUS AeTallen,
pa3sMeTKH, [0NOJIeHHsA, HHCTPYMEHTAMHM [UIA OKOHYATEJIbHOH OTAECIIKH,

Puc. 151. MHcTpyMeHTh! VIS Kpell- Puc. 152. MHCTpYMEHTBI ISt pa3sMETKH:
JIeHus jetanedl: a — CTONApPHEIE a — pedcuMpkyne; b — peficmyc.
THCKH; b — cTpyOBuMHa.

MM/1aMH, CBEPJIAMH M MHOTMMH, MHOTMMH [pyrumu. [loatomy Huxe mnepe-
YHCJIHM  TOJIBKO Te, KOTOpbIe CYHMTAEM MPUHLUMITHAIBHO HeOOXOIUMBIMH,
a npaBo BbIOOpa NPEAOCTaBMM CAMOMY MOJEIIUCTY.

MHcTpyMeHTsI IS KpelUuleHHs nertaned. XejaTelibHO UMeTh BEPCTaK,
HO OObIYHBIC ClECapHBIC THCKM, KOTOPbIE MOXHO HCIOJIb30BaTh [UiA paboT
KaK 10 [epeBy, TaK W [0 MeTaluly, HyxHee. YToObl peloXpaHUTh U3rOTOB-
nAeMble [IETaTH OT LApaluH, MeX/y LIeKaMH THCKOB M [1eTaJIbl0 BCTaBJIAIOT
MPOKIAJAKH M3 MATKOIO MeTaula — Me[M WIM CBHHUA, a npu paborax mo
JepeBy — KYCOYKH JiepeBa WM KapToHa. 1A 3anpeccOBKH CKIIEMBAEMBbIX
peraneit (puc. 151) ciyxar pa3sHoro poaa ctpyOLUMHbBI ¥ Manble, TAK Ha3biBae-
Mble 4YacoBble, THCKH (MX OOBIYHO NMPUMEHSMIOT YacOBble MacTepa), KOTopble
norpebyiorcs U npu 06paboTie MeJIKUX eTalleH.

Pasmerounniit uHcTpyMeHT. K Hemy otHocATcs (puc. 152): ueprexHas
urna (vepTwika), macuitabHas JUHeAKa, CKJIaJHOM MeTp, pyJieTka, peic-
UMPKYJIb, KPOHUMPKY/b (/18 U3MEPEHHUs TOJILMHBI /1eTaJIH) , ePYHOK, MaJIKa,
TPaHCMOPTUP U percmyc. [Tocnenumii npefHa3HayeH 1A NPOBEAEHUs NIPAMBbIX
JIMHUHA ¥ KOHTYPOB Napa/lIeJIbHO KPai JOCKH.
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C
Puc. 153. PaanduHbie THIMbI CTaMeCOK M Puc. 154. Ilunei: a — HOXOBKa
JIONIOTO: @ — IUIOCK4A cTamecka; b — J0- BBIKpYXHasi; b — HOXOBKa Kopa-
N10TO; C — MOJIYKPYTNas cramecKka. GenpHasA; ¢ — ywkcumanu; d —
HUTHU-HOXOBKA (HOXOBKA € 06YLU-

KOM) .

Puc. 155. Cpepna: a — bGypan; b —
JloXeyHoe cBepno (mepka); ¢ — ChM-
paJibHOe H BHHTOBOE CBeplia.

Puc. 156. CeepnunsHbie WH-
CTPYMEHTBI: @ — CBepJIHJIKaA;
b — pyuHas npens.
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[ToHanobsaTca W Apyrue MHCTPYMEHTBI: KJICLIM; MOJIOTKH Pa3jIMUHOro
Beca (50—100, 200 r); OTBEepPTKH; OCTpbIe, INIOCKHE, H30THYTbIE M MOJTY-
KPYyIJible [IMHIETHI; JIepeBAHHBIH MOJOTOK — KHAHKA.

Mucrpymentsr mns nonbnenmst (puc. 153) — 910 101012 Pa3jIMYHON Be-
JIMYMHBI, IUTOCKHE CTAMECKH € Pa3/IMYHOH WM PHHOH s1e3Bua (5, 10 u 15 mm),
KpYyrJible WIH MOJIYKpYyIJible CTaMecKH ¢ uiMpuHod ne3susi 10—15 mm. [lo
HUM OOBIYHO yIapsAlT KUAHKOH, a [IpH TOHKOM pabote — J1aIOHbIO MIIK TTpO-
CTO CTPOraloT, 3a)KaB HHCTPYMEHT B pyKe.

[Muasr s pacrwioku nepesa (puc. 154). [onoTHa nwi, uMewmMe Ha
OJIHOH CTOpOHE 33a0CTpeHHble 3yObs, MOryr Obrte cBOGOAHBIMM (IIONIEpEu-
HblC [IBYPYUHbIC NWIJIbI, Pa3/IMUHBIC HOXOBKH) WK HATAHYTHIMHU (J1yUKOBbBIE
TMJIbL) .

Puc. 157. MHCTpYMeHTBI [UIS CTPOTAHUS H O KOHYATEIbHOH OT/E/IKH: @ — MeTalllIHyeC KU
ABOHHON pyBGaHOK; b — IUIOCKHA YeThLIPeXyTOJIbHbIA PALNKIIL; ¢ — IJTOCKHH NMONyKpyr-
NBIA palIHITh.

B OCHOBHOM U1 MOMIE/IMCTa HYRHBI C/IEIYIOUME MUITbI: JIOD3UK C TTHITh-
HBIMH TIOJIOTHAMHM JUJIA JIcpeBa M METAJLIa, BBIKPYXHAaA HOXOBKA JUTHHOM
30 em, dykcuBad (,JIMCHA XBOCT”) € Y3KUM CKOILLEHHBIM [OJIOTHOM JUIH-
Ho 20—30 cM U1 KPHUBOJIMHEHHOrO BbIIMIIMBAHUA, WMpoKas (kopabers-
Hasi) HOXOBKA JUTMHOH 20 cM.

Cpepna (puc. 155). K HuM orHOCATCs: DypaBbl pas/iMuHOro amamerpa
(0OBIYHO OHM MMEIOT BBEPXY YLIKO JUIA PYYKH, a2 BHM3Y — KOHYCOOOPasHyio
rOJIOBKY € JIBYCTOPOHHHM JIE3BHEM) ; JIOKEUHbIE CBEP/Ia Pa3IMUHOTO JIHAMET-
pa ¢ MOJIYUM/IHH/IPUUECKHUM XeJIOOKOM 11ocpe/iMie, KPOMKa KOTOPOTo 3aT0-
YeHa M0 BCEH JUIMHE, CIWPAJIbHBIC WIM BHHTOBBIC CBEp/a, BCTAaBJIAEMbIE
B Apeib (KOHIBI Y HUX [OJKHBI ObITh KBAJIPaTHOTO CEUEHHUS, JUIS TOTO YTOOBI
MX MOXHO ObUIO 3aXaTh B matpoHe). Pasnuyarot o6brubbie cimpanbHbie cBep-
J1d, UEHTPOBbIC M BHMHTOBbIE Pa3HbIX JIMAMCTPOB M, HAKOHEIl, 3EHKEPbI JUIA
3JCHKOBAHHA (PACILUHPEeHUS BBICBCPJICHHBIX OTBEPCTUH JUIA YTallJIMBaHHUA 110-
TAHHBIX FOJIOBOK BUHTOB).

enrecoobpa3Ho uMeTh Takke cBepIWIKY, apenb (puc. 156).

UHcrpymenTsl ans okoHuatenbHod otaenku (puc. 157) nossonsior
CHAMATb TOHYAHUIYI CTPYXKY B COOTBETCTBHM ¢ TpebyeMoH creneHsio
00paboTku  BHeWHMX noBepxHOCTeH. K  HMUM  OTHOCATCA: OBBIYHBIN
O/IMHAPHbIH PyDAHOK, ABOMHOH pybBaHOK MWW MeTaUIMYeCKHe [IBOKHbIE
pyOaHkn HeOOIbLIMX Pa3MEpPOB C PeryiupyeMbIM [PH [OMOLIM BHHTA
HaK/JIOHOM  pe3ua-kele3sku (3T0  NO3BOJAAET  PeryJiMpoBaTh  TOJILLUMHY
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CHMMaeMOH CTpYXKH); uuHybens c¢ 2a3ybpeHHod xeneakou s o6-
paboTKH TBEpPIOH [IPEBECHHBI M BOPCOBAHMA IMOBEPXHOCTEH Mepeil CKIICH-
BaHMeM; 1abep (MHCTPYMEHT C OCTPBIMM KPasiMH); UHMKIM (MONOCKH K3
3aKaJIeHHOW CTaJIM ¢ 3aTOYEHHOW MO NPAMBIM YIIIOM KPOMKOH) [UIA
yAaJleHUst HEpOBHOCTEH C TOBEPXHOCTH;, pallimuau  (HanWIbHUKH 110
AepeBy, TMOBEPXHOCTb KOTOPBIX MNOKPbITa MATEHBKUMH  OCTPOKOMEY-
HbIMH Oyropkamu) pasyinuHOH GOPMBI: [UIOCKHE € napasulellbHbIMU Ipa-
HAMH, IUIOCKHE CYXAWWMeCH, TNONyXpyriaeie, Kpyriaeie. Jna Bwimon-
HEHHA MeJIKOH paboTthl U LWIMPOBKH PEKOMEH/IYETCHA HMETh HEeCKOJIbKO
HaMWIbHUKOB O MeTally, XOTH OHM M He ABJIAKTCA HHCTPYMEHTAMM
mia  obpaborku jepeBa. B 3aBMCMMOCTM OT HaceukW pasjldyaloT Ha-
MWIBHKKH [IpayeBble, Mnonynpauenbie #“ OapxaTHbie, a 1o ¢opme —
YETBIPEXYTOJIbHbIE,  TPEYTOJbHbIE,  KPYI/bie, [OOIYKPYIJIbIE,  OBailb-
Hbl€, C pOMOOBHIHBIM CEYEHHEM, HANMUTOK-HOXKOBKA W T. JI. BIUIOTH 10 CAMBIX
MeJIKMX — Hajuduiien.

B pomonHeHue K MEPEYNCIICHHBIM HMHCTPYMEHTaM HeoOXOMMO IpH-
o6pecTH CcTeknAHHylo 6ymary ¢ pasiMyHOi BEJIMYMHOM 3€PeH, HaX/ay-
Hble LIKYPKH pPa3/IMYHbIX HOMEPOB, LIMaTelb, KHCTU /UIA OKPACKH,
pesell UiA BbINOMHEHUS pe3nbbl M ykpauleHuid u abpasuBHbii Gpycok s
3aTOYKH JIe3BHM.

st paGoTel ¢ MeTaluIoM MNOTPeOYWTCH 3EKTPONMAAIBHHK, OYeHb
OBICTPOHArpeBaKMICA MATEHBKHH MAAIBHUK, OJIOBO [UIA MasgHHsA, PacTBOP
XJIOPKHCTOTO UMHKA (MasibHadA KHCIO0Ta), 3yOwi0, KepH M HOMXHHILBI [UIA
Pe3KH MeTaJIMYeCKUX JINCTOB.

M3 MexaHH3MPOBAHHBIX MHCTPYMEHTOB OyIyT HYXHbBI B NEpBYIO Oye-
peab MaJieHbKas MUCKOBaA MNHJIa, MajleHbKas 3J1eKTPOJIPesib ¢ MONHBIM Ha-
. GopoMm cBepn u ¢pe3, HeGONBUIOH YaCOBOW TOKAPHBIA CTAHOK C COOTBET-
CTBYIOUIMMM ITPHCIIOCOD/IEHUAMU U LUTHGHOBATbHBIH KPYT.

Kak u3aBecTHO, crnoco® M3roTOBNEeHMsA MOJMEIH, a CJIe[JOBATENIbHO, U Bbl-
Gop HMHCTpyMeHTa, B KaXJOM KOHKPETHOM CJlyyae 3dBMCHT OT NpPaKTHYe-
CKOro OmbITa MoOfenMcTa, ero uizobperatenbHoct. Crienyetr MOMHHTB, 4TO
HEKOTOpbIe HHCTPYMEHThI MOXHO H3rOTOBUTH, U3MEHHB YXe MMeEUMecs
B HanuuuH. Tak, mns coanaHus opHaMeHTa MOTpeByeTcst OYeHb MaJIeHbKHIl
pe3el, KOTOPbIH MOXHO M3rOTOBUTb M3 NPYTKOBOH CTalld WM CTaporo
HAaNMW/JIbHUKA, U T. 1.

I'TTABA VI BbibOP MATEPHUAJIA

HepeBo. Haubonee pacnpocTpaHeHHbIM M JOCTYIHBIM MATepPHAIOM UTA TO-
CTPOMKH MOJIeNIH ABJIACTCA [epeBO, [elleBoe, Jerko o6pabarbiBacmoe
M Ype3BbIYaHHO 1poyHoe. PasHble copra [IpeBecHMHBI Pa3IMYAOTCA 110
CBOEH TBEpHOCTH M JipyrMm KauectBam. He nwoboit Kycox epeBa MOXHO
HCMONb30BaTh, TaK KakK B HeM MoOryt Opith nedextnl. OCHOBHBIMH M3 HHX

ABJIAIOTCA:
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OCTaBUMECA OT BETBeH CyUKHM, paJMaIBHO MepeceKaume CTBoj
JiepeBa; OHH YMEHBIUAKT IPOYHOCTh [IPEBECHHbI, 3ATPYIHAIOT MOKpPbITHE
ee JJakoM;

TPELUMHBI M IYCTOTBI MEXIY COCEJHHWMH TOIOBBIMH KOJIbIIAMH, KOTO-
phie HAYT BJIOJIb CTBOJIa M UMEIOT ceprioobpasHyio bopmy;

TPELUMHBI, PaCLICIVIAOLIME [1epeBO B pPalHaJbHOM HAIIPABJICHHH M
BO3HUKawUMe OObIYHO mNpH OBICTPOM BBICBIXAHHM WIH PE3KOM H3MeHe-
HUH TEMIEPATypbl; TaKHMe TPEIIHHbI MOTryT HAXO/IMTHCH KAaK Ha MNOBepx-
HOCTH, TaK W BHyTpH fepeBa. [lepepie umelor knuHooGpasnyw dopmy
M HMOYT OT NMOBEPXHOCTH CTBONA K UEHTPY, a BTOpblEe — 3Be3000pazHyo
¥ HallpaBJIeHbl OT 1IEHTPA K [MOBEPXHOCTH.

He npuroana [uia nocTpoHKHM Mojienei JpeBecHHa ¢ TaKkuM JledexTamu,
KaK, Halpumep, NMpOXOJb! OT JAPeBOTOYLEB, THWIb U T. [1., HA KOTOPbIX MOM-
POOHO HET BO3MOXHOCTH OCTAHABJIMBATHCA.

IlpeBecMHY HYXHO MPOCYIUIHTh M IOCIe ITOrO TILATENIBHO OCMOTPETh
JUia  BhiABNeHHA nopokoB. HeGonsume pedextsl MOXHO JIMKBH/IMPO-
BaTh C MOMOUIBI0 CIIEUHAIBHBIX NMPHEMOB, O KOTOpbIX Oyner ckalzaHo panee.

Jns nocrpouku Monened cyno TtpebyorcA, Kak NPaBHIO, KYCKH
Heboneumx pasmepoB. Yawe Bcero NPUMEHAIOT [PeBECUHY KeJipa.
OHa wMeeT cnerka po3OBbIA LBET, MaIyKw [UI0THOCTh. CMoncTasn,
MATKaA M MeNKOCIOHHaA peBecMHa Keapa nerxko o6pabateiBaercs,
NO3TOMYy HMCcnonb3yerca Juia pa3ubix pabor. Ha cypmax w3 nHee Bpinon-
HAKIOT TOJIBKO OpHamMeHT W ykpawuenua. Keap umeer MHOro cyukos, HO
OHH MArKHe W Jerko ob6pabateiBatorcsi. Ilpu nocrponke HeGonpLIMX
KOpPMYCOB BCe e creflyeT BbhIOpaTh KYCOK ¢ HAaUMEHbIUMM KOJIHYECTBOM
cyukoB. [Ipu nocrpoiike Oonblmx KOPNycoB, HallpyMep CHOPTHBHBIX
MoOe/eH, CYYKH HYXHO BBICBEP/IMTh M Ha HX MECTa IOCTaBMTh [cpe-
BAIHHbIE NPOOKHU: 310 HeobxomumMo cpaenarbs A nojyyeHus Oe3yrpeuHo
POBHOH TMOBEPXHOCTH, BCE YYacTKM KOTOpPOH OyayT OJMHAKOBO BIIMTHI-
BaTh JiaK.

JlpeBecHHY Ke[pa HCMONB3YIOT JUIA MOCTPOMKH KOPIYCOB CTapHHHBIX
M COBPEMEHHBIX CcynoB, uuionok 6Gonbumx moaened (cnacarenbHbIX
U I0B) M HabopHeix kopnycoB. M3 HeDOONBIIMX [OCOK WM OTXO[0B
06paboTKH [peBecHHbl Kepa BHINOIHAKT HAACTPOHKH, Hebonbume aeranu
H HECTIOXHY10 pe3nly.

Opex MMeeT KpacuBellyo ¥ LEHHEHIIYI0 JIPeBECHHY, OUYeHb IUIOTHYIO,
TPYAHO KOJIOUIYIOCA, MOITOMY M3 Hee YacTO W3rOTOBJIAIT IUIAHKHU OOUIMBKH
6opra ¥ nanyObl, WIMAHrOYyThl, MaJleHbKHE KOJIOHHBI (MWUIepchl ¥ BGansacu-
HbI) , PEJIHHTH, @ TAKXKe HA/ICTPOHKH CTaPHHHBIX CY/IOB.

Hexotopbie noponbl opexa, HanmpuMmep aMepHKaHCKOIrO, OTIHYATCA
no uBeTy, YTO no3BonAer nonobpare Heobxoaumeid oTreHok. OnHako
XenareabHo, 4YToObI OH Kak MOXHO Oonblue noxoaw: Ha user aybDa,
NpeBecHHa Kotoporo Oblma paHee Haubosnee pacnpocTpaHeéHa B Cyno-
CTPOCHUH. ’

llpeBecMHa JIMIIbI OOHOPOIHAA M MATKaA, Ppas3/IMYHBIX OTTEHKOB:
oT po3oBoro a0 6Genoro. OHa He umeer TpewwdH, ¥ 7nerko obpabarsi-

BAaeTCA KakK B IIONIEPEYHOM, TAK M B INPOJOJBHOM HAlpPaBJIEHUAX, HO HC
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obmajiaer GOJNBILIOW NPOYHOCTBIO M [OIBEPXeHAa [EHCTBUIO JIPEBOTOUIEB.
W3 nunpl M3roToBnasnM ykpaileHus ¥ GUTypbl rajibioHa JUIS HaCTOALIMX
Cy10B, B MOPCKOM MO[IelIU3Me — HaJCTPOiAKH M IUaHKH obumsku 6Gopra
U nany6er.

CamMumMT — [peBecHMHa XeJITOBATOrO LBETa, MENKOCIONHAA, [UIOTHAA
M Ype3BbIYaHHO TBEpJas, Xopollo nopamaercs roxapHon obpaBorke. IToaro-
My OHa HJeT Ha M3rotoBjieHHe 6I0KOB, mand, WTYpPBAIBHBIX KOec, He-
Gonbumx konoHH. ONMMBKOBOE [16PEBO TOXE NPUTOMHO JUIA W3rOTOBJICHHUA
MEJIKHX [leTasieH.

Kpome nepeunciieHHbIX MOPOM A€PEBbER B CYIOMOIETU3ME MCIIONB3YIOT
ny6, BA3, Oyk (Wi M3rOTOBJEHMA WLIMAHTOYTOB), MPUMOPCKYIO COCHY,
KpacHoe NepeBo, THK, KJieH (uia obumBKwM), Xentyio win Benyio muHHIO,
COCHY, MUXTY, eTb H aMePUKAHCKYK CMOJIMCTYIO COCHY (Ui MauT CIIOPTHB-
HBIX WM OOGbIYHBIX Mosiener) . 3 IpeBecHHbl ITUX JIEPEBBER B 33aBUCHMOCTH
OT NOTPeBHOCTEH U3TOTOBAKT PEHKH K [I0CKH.

®anepa. [lns M3roToBIIeHHs aHepsl HeYeTHOE YUCIIO TOHKHUX JIHCTOB
ApeBECHHbl — [UMOHA ~— CKJIEHBAIOT TMOJ [IaBJICHHEM, T[IPUYEM CITOM
COCEIHUX JIMCTOB JIOJDKHBI PAcroiaraTthCa MEPrEeHIMKYIAPHO pyr ApPyry.

B cyiomonienusme npuMeHsoT ciielyronyo dhaxepy:

Oepe30BbIe NIMCTBI PA3JIHYHON TOJNILUMHDI, B ToM wucre 0,8; 1,0u 1,5 mm.
M3 Hee BhIMONMHAWT nany6Gbr m06bIX MofeNnel, OGUMBKY MIOCKOKWIEBATHIX
KOpMycoB W IUMAHTOyThl. 3TO camag JIyyllas M camMas  MPOYHAR
danepa;

OYKOBBIE JTHCTbI, YPE3BBIYAHHO MallOW TONLIMHBI; MOXHO MCIOJIb30BATH
BMeCTO Gepe3oBbIX;

JIACTBI U3 TOMONIA TONMWMHON 8—10 MM. 37O slerkas, HO MeHee NMPOYHas,
yem OepesoBas, daHepa npeaHas’HaueHa WCKITIOYHTENIBHO JUIA [OCTPONKH
wnavroyToB. Jina nany6 napycHsiX CHOPTHBHBIX MOMeneld WHOraa npume-
HAKT daHepy u3 nyba WM KpacHOro fgepesa.

®aneposka. [loj ¢aHepOBKOH NMOHUMAIOT NPUKITEHBAHHE INNMOHA —
O4YeHb TOHKOro JIMCTa M3 ONaropoaHoro jiepeBa — Ha MaJlOlEHHYo
npesecuny. lllmow mnomywawt w3 pazimusbix  nopon  mepeBseB. B mo-
AeNU3Me UCIOJIB3YIOT IUIIOH M3 Opexa, KpPacHOro aepeBa W kiecHa. U3
HEro BBIPE3AOT MAICHbKHE TMONOCKH [UIA OOGIIMBKH CTAapUHHBIX CYJIOB,
TIpH 3TOM TIOJIOCKH Ha KOPOTKOE BpeMs ONyCKawT B Boay (3T0 Tak Ha-
3bIBa€MbIH  BIaXHbIH cnoco6). HUHorna NPUMEHAIOT IITTOH, HAKJICeHHbIH
Ha Gymary.

Knen. JlepeBsiHHbIE YaCTH COEIMHSIIOT, CMa3bIBa MX MOBEPXHOCTH
KieeM. BhiCOXHYB, GOBLIMHCTBO KI1€€B OIHOBPEMEHHO MPUIALT COemMHe-
HUAM U BOJIbLUYIO [IPOYHOCTS.

B cynomonenusme vame Bcero npumensior CTOJIAPHBIH KIIeH Tpex cop-
TOB: KOCTAHOH, Me3/IpOBbIK M poiOuit (uxTHOKONB). KOoCTAHON M Me3J1po-
BbIH KJIEH MCTIONB3YIOT B KauecTBe CBOCOBPa3HbIX TPYHTOBOK, IIMaKJIEBOK,
a TaKXe JUIA CKJIEUBAHMA MEITKUX JIeTaleil.

i UPUrOTOBNICHUS Knes KileeBble [UIACTHHKH 3aMAYMBAIOT B BOJIE
no kpaiHed mepe Ha 10—12u (I kr xnes Wa 2 n BO/Ib1), 3atemM oBas-
NAKT 5 Wik 61 BOIBI M BbINapuBawT. B nocrienee BpeMA BblllIenepe-
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YHUCIIEHHbIE OpPraHMYECKHE KJIeM YCIElIHO 3aMeHW! BHHMIIOBBIH KIIeH, INpH-
rofHbIN 1U1s 1106b1X pabor.

llupoko pacnpocTpaHeHbl M CHHTETHYECKME KJIEH, HO OHM OBICTPO BbI-
CbIXalT, MO3TOMYy paboTaTh ¢ HUMH cieyeT ¢ GONBUIOH OCTOPOXHOCTHIO.

Kpenexusiii marepuan. BoNbuMHCTBO feTaleidl CKpEIWIAT TBO3/IM-
KaMH W wypynamu. JKenatensHO MNPUMEHATh MeJIHbIE WM JIaTyHHbIE
rBO3MMKM HeGonbLIOro fauMamerpa M JaTyHHbie 1wypynsl. llpu pabore
C TBEPIOH WIM JIETKO KOJIOUIEACA [IPEeBECMHOM B MeCTax YCTAHOBKH
rBO3JIEH WIM LIYPYNoB HeoGXOIMMO TMpeBapHTeNIbHO MPOCBEPIUTh OT-
BepcTusi. Ecnm  npuMeHsior  wypynel ¢ [OTAWHOM  TOJIOBKOH, TO
OTBEPCTHA ClleflyeT 3apaHee pa33eHKOBaTh C [IOMOLIbI0 3€HKepa WIH
CIIMPAJIBHOTO CBepJa.

Merain. Ilpy M3roToB/IeHHM MoOMIeNIel valle BCETO  MCMOJIB3YIOT
NaTyHb, KOTOPYW MOXHO 1asATh, CBEpIuTh M Boobule nerko obpabarsi-
Bath. CyuwiecTByloT pa3jMuHble MapKu JaTyHH, HO Haubonee pacnpo-
CTpaHeHbl JIMTeHHas M nedpopmupyemas. [locnenuss — maArye u jerve
obpaGarbiBaeTcs, nepsas — TBepe M okecTye. B mpomaxe naryHs
BCTpeYaeTCss B BH/E NPYTKOB C KPYIJIbIM, YeTbIPEXYTOJIBHBIM CeYeHHEM
WIH B BHIE NPOGHIEH, JIMCTOB M TMOJIOC Pa3/IMYHON TOJMIUMHBL. ITH 3a-
FOTOBKH TMOAXOAAT UIA M0ObIX paboT 1Mo M3roToBieHHI 0BOpynOBaHMA
MOJ1eJIH.

Hekoropeie feTany M3roToBNAT K3 JMCTOB IMHKA M NMPOUINPOBaH-
HOT'O AJTIOMMHHUA.,

I'JTABA VII NOCTPOUKA KOPIIYCA
MOEJIH CYIHA

Kopriyc ™Monienu 0GbINHO M3rOTOBIAKT B nepBylo ouepenb. OH MOXeT
ObITh MOHOJIIMTHBIM, CIOEHBIM (M3 ,LeAbHBIX” WIH ,NOnbIX” c10eB) u
HabopHbIM  (cO wmaHroytTaMu M ob6umMBKONH) (cnocoBbl  mepeuuncieHsl
B MOpANKE BO3PACTaHUA CIOXKHOCTH HM3rorToBienusa). Ocobo 6Gyner
CK43aHO O TMOCTPOHKE KOPIYCOB M3 MeTajlla WIM MOJIesied, TOUHO Tepe-
AALMX KOHCTPYKUMKW Koprnyca. BeiGop Toro wnm mHoro cnocoba 3aBHCHT
He CTOJIBKO OT Ha3HAYeHWA MOJIENH, CKOJIBKO OT CNOCOBHOCTEH W KeJlaHuA
MOJ1EJIUCTA.

HAYAJIO MOCTPOUKH, CTAIEIb

Kopnyc crposr Ha paboueit noBepXHOCTH — cramee, KOTOpPBIA npef-
CTaB/AeT COOOH NPAMOYTONbBHYI0 MOCKY CO B3aWMHO MNapansielbHbIMK
CTopoHaMH. Ha 10cKy HaHOCAT OCb CHMMMETPHMM, JIMHMH CeYeHHsA 110
UIMAHTOYTaAM M NpPOYME JIMHMM, HeoOXOoOMMbie Ui NOCTPOHKH MOIeNH.
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[TocTpoiiky KOpIyca MOXHO BECTH WIH KHJIeM BBepxX (llepeBepHyThbIi
KOpIYC) WIM KWiemM BHM3 (nNpAMoctosumi kopiyc). U3 nocnenyiouero
onvcanus Oyner BMAHO, B KAKHX ClyyasX lejiecoobpasHee NMPUMEHATh TOT
WIH UHOH TTpHEM.

MOHOJIMTHBIE KOPITYCA

MOHONMTHBIA KOPIYC M3rOTOBIISAIT M3 eAMHOro O10Ka fiepeBa. ITO CaMBblif
MPOCTOH M CaMbIH NOHATHBIA €nocob, OHAKO B HEKOTOPBLIX CIIyuasX ero
TPYIHO, @ MHOIJ1a M HEBO3MOXHO BBHIMOJIHUTE. OCHOBHBIM MpPEIATCTBHEM

Puc. 158. MHarorosiieHHe MOHOJMTHOIO
Kopilyca: a — JepeBsHHbIH 6pyc — 3aro-
TOBKa; b — HaHeCceHMe OCH CHMMETPHH H
JIHHM® CceueHHH MO WWMAHroyTaM, ¢ — M3-
roTOBJIeHMEe [1a3a /U1l YCTAHOBKH KHIINA;
d — pnepeBAHHBIA Gipyc, nonroToBNeHHbIA K 06paborke, Gea nasa, e — oTNIMIMBaHKE NUIII-
Hero matepuana; f — Bhipe3aHHbifl Opyc; g - npovieHMe NMHUA LINAKNOYTOR Ha BhIpe-
3aHHOM Gpyce.

1 — OCb CHMMETPHH; 2 — NMUHHH WNAHIOYTOB; 3 — npoduns KOPnyca B ropU3oHTATBHON
MPO KKK,
ABJIAIOTCA MMOPOKH JIpeBeCUHbl (TpeiMHbl, MYCTOThI MEXJ1y I'OJIOBbIMH KOJIb-
namu ¥ np.). U3 onHoro kycka fepeBa vauie BCero CTPOAT TONBKO CPaBHU-
TeNIbHO Hebomnbime kopnyca cynoB winHo#H 10--20 cM WK Kopnyca UuTonok.
U3rotoBneHne MOHOJIMTHOIO KOPIyca HAYMHAT C TOrO, 4YTO M3
JiepeBa BbIMWIHBAKT OpycoK €O B3aWMHO [apajUIeJibHBIMK  CTOPO-
HaMH — [apauleNenunesl, COOTBETCTBYIOLMH pa3sMepPeHUsM Kopryca
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(puc. 158, a). Ha croponax jepeBAHHOr0 Opyca KapaHjallioM Ipoyepuu-
BAIOT OChb CHMMCTPUH KOPIyCa M JIMHKHM CCYECHMA 110 UINAHIroyTaMm
(puc. 158, b); mnocnenuue HeoBXOAUMO NMPOHYMEPOBaATh TAK XKe, KaK Ha
KOHCTPYKTHBHOM YepTexke. 3arem CBepXy BhIUePYHBAIOT NPOduIe Kopnyca
B TOPM3OHTAIBHON NPOCKUMH. B paje cnyvaer nenecooGpazHO BAOIB HUXK-
Heit ocu cimmeTpun Opyca cpaszy BbiGpath 11a3, KOTOPBIH HYXeH Jyis ycra-
HOBKHY kwisa (puc. 158, ¢). ILis majibIx KOpnycoB 310 [1e1ath HeobszaTenp-
HO (puc. 158, d). TTpn nomoum nunel ot 6pyca OTIMIMBAIOT JIMILHHE KYCKH,
CTAPAACh KAK MOXHO TOYHCC CJIC/IOBATh HAHECCHHOMN JIMHMU npoduiis, 4yrobmr
He NPUUDIOCH yJlansaTh ocTaBlumiicas matepuan (puc. 158, e). Korpa sror
o1an padoTpi Oy/IeT 3aKOHYCH, JIMHUM CCYEHMSA MO LUNAHIOYTaM TMepPeHOCAT
Ha BePTHKaIbHbIE CTOPOHBI Bbipe3aHHoro Opyca (puc. 158, f, g). Bripesan-
HYI0 3arOTOBKY KOPIyCa IPH TMOMOLLUM LIYPYIIOB NO JiepeBYy YKPEIUIAIOT Ha
paboucit MOBEPXHOCTH CTANEHA M IPUCTYNAKT K OTHENIKE BHELIHEH [0BepX-
Hoctu (puc. 159). Buauane 31y paboTy BBINOJIHAKT MPH NOMOILUM TUTOCKHX
M [IOJIYKPYIJIBIX CTAMECOK, a 3aTeM IIPH NMOMOLM PALLNWIeH U HAIIWIBHUKORB
PA3HBIX CEYEHUH, KOTOpbie BbIGHPAIOT B 3aBUCHMOCTH OT opMbl 06pabaThi-
BaeMOH moBepxHoctu. Ilpu 31OM pasmepbl Kopryca Bce BpeMA KOHTPOJIM-
PYKT C [IOMOLIBIO 11aDJIOHOB.

lllabnowbr (;rexana) — He YTO MHOE, KAK CEUCHHA, TIepeIarolme npohuis
onpejielieHHOro npeamera. B gawHom cnyuae npumensior urabionsi, nepe-
naoume npoWIH PassiiMUHbIX LINAHTOYTOB. MX MOXHO ¢/1e/1aTh M3 %ecTKOoro
KapToHa W/M, ele Jryynie, U3 (padepsl To)mmnoi okosio 1 mm. Heo6xonumsle
npoduwiu waboHOB MONYYalOT, CHUMAas KOHTYDHI IUNAHIOYTOB C Yeprexa
kopiyca (puc. 160).

[labnoHbl Hak1aABIBAIOT Ha 3arOTOBKY B MECTaX, IZI¢ IPOXO/AT BhIYECP-
YEHHbIE M IIPOHYMEPOBAHHbIC JIMHMM uwmmaHroytos. Ilocne toro kak Gyner
JIOCTUIHYTA KeJlaemas crerieHb 06paboTKM BHEUIHEeHd MOBEPXHOCTH KOpIyca,
nepexofsT Kk pabore HaJl ero BHyTpeHHEH uacTbio, eciid 910 Tpebyerc.
B stom cilyyae kopryc 1epeBOpauMBAKT M yCTAaHABIMBAIOT KWIEM BHH3
Ha MOJICTABKH, KOTOpble B CBOK OYepelb KECTKO CKPErUIEHbI CO CTaresnp-
HOM j10cKO# (puc. 161).

BHyTpeHHI0I0 YacTh BBRIJAIGIMBAIOT CTaMECKAMM pPasHOro npoduis,
CIJIKUBAIOT HOJIYKPYTJILIMA CTAMECKAMH, 2 eClIM B PACoOpAXKEHHH UMeeT-
CA py4Has ICKTpUYECKas [Ipeiib, TO ¢ Momoubio ¢pes pasHoro npoduis.
Ilocneprow paBoty HyKHO TNOCTOAHHO KOHTPOJIMPOBATH KPOHLMPKYIIEM
(puc. 162).

3aMeTHM, uTO Masibie MOHOJIMTHbIE KOPIyCa MOJE/Iel CTAPUHHBIX WU
COBPEMEHHBIX CY/I0B He PEKOMEHYETCA BbIanbnuBarth.

[Ipy marotomsiennu kopryca crapunHoro (puc. 163) WM coBpeMeH-
HOrO CyJlHa HajJl0 YYMTBIBATh W TAKHE KOHCTPYKTUBHBIE IIIEMEHTHI
cynHa, kak ¢opaek (6ak) u xsaprepuex (ior). [ToaroMy dbopma nepensn-
HOW 3arOTOBKH J/IOJDKHA BKI0YaTh M ux. Jlifg 3T0ro Ha NpoAoNbHYI0
CTOPOHY 6pyca HAaHOCAT NPOMONBHBIA mnpoduias kopnyca (Mo KOH-
CTPYKTHBHOMY 4YepTeXy), BKJIOYAA JIMHHA [OBBILIEHHOTO axTepaeKa,
BepxHeH nanybpl W noBblleHHOTO ¢opueka, a MHOrJA M JIMHMIO
ralpioHHOH  [wiatopmel  (puc. 164). Jlmiunue vacTH yganswT HWION
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H CTaMECKaMH, a OcTaBlunecs 06pabaThIBaOT TOYHO 110 KOHTYPY IPH MOMOLIH
HalWIbHHUKOB.

3arem 1o Gopram Kopryca [1e/1ai0T CTYNEHYaThli BbIPe3 /UIA YCTAHOBKH
¢anbiiGopra (puc. 165 u 166) . 310 10BOIBHO TpynoemKasn paboTa, KOTOPYo
HYXHO  BBIIOJIHATD TCPHEJIMBO M OCTOPOXKHO, TIPUMEHAA CTAMECKH.

Puc. 159. KpenneHue BhIpe3aHHON 3aroTOBKH KoOpryca Puc. 160. hlabnon.
Ha CTaneIbHO! JocKe.

Puc. 161. Kperienne kopnyca Ha Puc. 162. [IpoBepka TONMLMHBI KOPITY-
MojicTaBKax JUIf BbI1a1G/IMBAHKA BHY- ca C MOMOILLBI0 KPOHLUHMPKYJIA.
TpeHHeH YacTH.
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Puc. 163. Mopens
I'aJIHOHA C MOHOJIHT-
HbIM  KOPIycoM K
MOMEHTY OKOHYaHHS
paGoThl Haj KoOpIy-
com.
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Puc. 164. BrivepwBanne nmpoduns kopnyca, BKIoYast Puc. 165. Beipe3sl
HAJICTPORKH, HA NMPOMONBHON BEPTUKAIBHON IUIOCKOCTH B KOpIlyce JUisi ycra-
nepessinHoro Gpyca. HOBKHM ¢ansibopra.
| — JMHMA TNOBBLIIIEHHOTO KBapTepnexka; 2 — JTHHHA
axrepaexa; 3 — NMHMA BepxHelt nanyBpr; 4 — MHHMA
noBeilleHHOTo dopaexa; 5 — JHHHUA miathopMel

rajibioHa; 6 — IPOIOJIbLHASA CTOPOHA [epeBAHHOro Go-
Ka; 7 — npodwmns Kopnyca c6oky,

Puc. 166. ¥YcranoBka q:munﬁopra mmn H c]JOpm'rennx.

1 — danvwibopr; 2 — mas; 3 — GopUITEBEHb, TATTBIOH M KWIb, BbINOTHEH-

Hble¢ W3 OJIHOTO KycKa; 4 — BbIpe3 Ha KOPMNyce [UIA YCTAHOBKM danbui-

Gopra; 5 — mabnon gna danswbopra. 4
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MOHOJIMTHBIE KOPITYCA
U3 CJIOEHLIX BJIOKOB

Jlist M3roTOBNEHHA KOPITVCOB JUTMHOH Oosiee 20 cM fepeBAHHbIH Opyc nese-
co06pa3HO BBINOJAHATD B BHe 0OJl0Ka M3 HECKOJIBKMX TIOpPU3OHTAIIBHBIX
JI0OCOK, CITOKCHHBIX BMECTE, WIH W3 HECKONbKHUX BepPTUKAIbHBIX (pHc. 167
1 168). Taxo# npueM No3BONAET HCKITIOUUTH TIPEX/1e BCErO TPELMHBbI U pac-
CITOGHHA BHYTPEHHMX CIIOEB [lepeBa; Kpome Toro, Dok M3 J0COK, TOMUMHA
KOTOpbIX OOBIYHO He mpeBpluaer 2 cMm, npuobperaer ocolyw IPOYHOCTD;
COCETHUE JOCKH CKJIEMBAKWT TaK, YT0Ob! UX BOJIOKHA UUIH B NPOTUBONONOXK-
HBIX HalpaBJICHUAX.

UsroroBnenue 6r0Ka M3 [OCOK He MpeactaBiiseT ocoBOH TpPyaHOCTH.
Heob6xoaMMo MMeTh XOPOLUO BBICYIUCHHBIE JTOCKM, KOTOPhIE CIIEAYeT TIia-
TeIbHO O06CTpyrath, uro6bl WX OOKOBbLIE [MOBEPXHOCTH, MpPEAHA3HAYEHHbBIE
JUIA  CKJIeMBaHUA, cTaim Oe3ynmpeuHo napa/uie/ibHbIMKH. 3ateM  1o-
BepXHOCTH oOpabarbiBalor uuMHybeneM wiM palinwieM Ui [PHOAHUs
MM 1LUepOXOBATOCTH, 4YTO oOOneryaer NpoHUKHOBEHHE Kuiess Ha Ooblryio
rny6uny. Tlocie 3TO0ro HaHOCAT KIEH Ha NOBEPXHOCTH, COCNMHAIT OCKH
APYTr € JAPYroM M 3axumanT OJ0K npu nomou crpybumt (puc. 169).

[Tocne BwIchIXanus Onok ocmarpuBawT M obpabarsiBaoT [Uig nony-
YeHUsA TMapayuiesnenunesa. 3areM NPOBOAAT OChb CUMMETPHH M JIMHHM LIIIAH-
roytoB ¥ painee o6pabarhiBalOT KOpnyc, Kak W MPH MOCTPOHKE KOpIyca
M3 uenoro OGpyca. 3aMerum, 4TO BbIJAIGNWBATH Ma3 JUIA KWIS U yCTaHAB-
JMBaTh €ro B OIOK M3 KJICCHBIX [OCOK He HYXHO. Jljia 3T0ro B cepeauHy
6/10Ka, COCTOALLErO U3 [BYX, YeTbIpeX WJIM LUECTH JIOCOK, NPU CKJIEHBaHUH
BCTABJIAIOT JIOCKY TAaKOW Xe TOJIUMHbBI, Kak y Kuia (puc. 168), 3ta gerasnp
M BXOJIUT B U3rOTOBJIAEMBIH OIIOK.

HaneHedme 3ransl paborel. Jlansueiinan pabora 3akimovaercsa B nep-
BHYHOH 00paboTKe BHEIIHEH MOBEPXHOCTH KOPMyca, KOTOPYI BbINOJIHAIOT
[IPH [MOMOLUH PALUIHJIEH, HAIWIBHHKOB W IUKYPOK Pa3/IMUYHOH 3€ PHMCTOCTH,
HAYMHAA C caMbIX IpyDbbIX M KOHYafg caMpIMM MelTKMMH. Taxum obpa-
30M  OOMBAOTCA  TMOJIyYEHUA  OIHOPOMHOH, TIJIAJIKOH  IMOBEPXHOCTH,
6e3 BbINyKJIOCTEH WIH BNA/JIMH, KOTOpas XOpOIIO MO/IYePKUBACT pas-
nMuHbie M3rubpl Kopnyca (MojpoOHee OTIAENOUHbIE [TPOLECCHl M3JTOKEHbI
B . VIII).

O6paGoraB HapyXHyI0 MOBEPXHOCTb KOPIYyCa, YCTAHABJIMBAIOT KWIIb,
dopiuTeBeHb, IPEM M TajbloH, BbIPE3aHHbIE M3 OJHOH J[IOCKH, MMEHLIeH
TOJIIMHY, YKa3aHHYH Ha uYeprexe, B 3apaHee [PUIOTOBJIEHHbIA 1143
(cM. pme. 166). Ity peranm Ha HeOOJIBILIMX MOJIEIAX MOXHO TpPH-
KpemwsATh KiaeeM. Kunbp u dopuireBeHb MOTYT GbITh H3TOTOBJIEHBI M pa3-
nensHo (puc. 170).

JlnAa ManeIX MoOJeNed M LUIONOK CTAPUHHBIX M COBPEMEHHBIX CY/IOB
obumBKy ©00pra MOXHO BBINONHATL ABYMs cnocobamu. Bo-nepssix,
HMHTHPOBATh IUIAHKH OOUIMBKM IyTE€M HaHeCeHMA Ha kopnyc 6Boposfox
METAJUIHYECKOH HIJIOW; 10 ITOrO0 Ha Kopmnyce HeoDXOAMMO KapaHJaliom
TIIATEJIBHO  BBIYEPTUTb JIOCKM OOIMBKM, YTOObI 1P  TNpOUYE PUMBAHUM
OOpO3I0K HE UCIIOPTHTL MOJIEIH.
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Bo-BTOpbIX, HakJlenBaTh Ha KOPIyc HeGOJIbILME TUTAHKH, Pa3Mepbl KOTO-
pBIX COOTBETCTBYIOT JIockaM xopnyca (puc. 171). Jlnsa aroro norpe6yiorcs
CBET/IBIH OpeXOBbIH IIMOH W kJek. lInoH Ha maHKH pexyT NpH NOMOLIM
OpUTBBI W CTaJIBHOM JIMHEHKH 110 KOHTYPAM [UIAHOK, IPE/IBAPUTE/IBHO HaHe-

Puc. 167, JlepeBsiHHbIA 6ok M3
TOPH3OHTANIBHO  PaCHONIOKEHHBIX
JIOCOK.

Puc. 168. JlepeBsnubilt 610K M3

BEPTHKAJIBLHO Pacnoslo¥eHHbI X
NOCOK.
I — Kuns; 2 — BepTHKAIbHbIE
MOCKH.

Puc. 169. Cxneusanne u janpec-
COBKa 10CcOK, obpa3ywoumx O6nok.

I — npoknanka; 2 — crpybumubl.

A5 J/
//
o
7/
T 1T /
: —1

L 9

CEHHBIX KapaHJamiom Ha Oymary. Hape3zarh 1IIOH MOXHO M CreLMaTIbHBIM
npucrniocobnennem (puc. 172); 1umoH npu 310M 0IKEH GbITh HAMOYCH. 3a-
METHM, YTO paboThl, CBA3AHHBIE C HATOKEHHEM OBGIIMBKH, HY)KHO BBIMOIHATH
OCOBEHHO TIIATENIBHO, ECITH XOTHTE TIOJTYUYHTh XOPOILMe pe3ynbTathl. HesaBuc-
MO OT TOrO, BBINIOJHAETCA JIK ODHIMBKA B BHIe GOpPO3IOK MM IUIAHOK,
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Puc. 170. Ycranoska kuinsi v QOpLITEeBHS Ha
Kopnyce.

1 — dopiureBenb; 2 — KWib; 3 — Kopnyc; 4 — nas.

Puc. 172. [lpucnocoGie-
HHE YIS 3aroTOBKH [0~
J10C pa3sjIMyHOR ILIHPHHBI.

1 — BKJIaabILIM pPa3Inu-
HOH TOJILIHHBI.
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Pe/IBAPUTENIBHO  11e1eco0bpa3Ho  yCTAaHOBHTh Ha  Kopiyce  6GapxoyThl,
KOTOpBIE [10J1KHbI ObITh HECKOJIBKO TOJILIE OOBYHBIX MUIAHOK.

Ha wpnonkax 3atem  ycraHapnuBawT OaHkuW, BHYTPEHHIOI0 ODILMBKY
v np. (em. . XIII).

DanpibOpT ¢ NPOPE3aHHBIMH  IYUICUHBIMH
MOpTAaMM Ha CTAapUHHBIX W COBPEMEHHBIX CyJax
NPUKJIEHBAIOT K COOTBETCTBYIOLIEMY  BbIpe3y
Ha Kopnyce. @anpibGOpPT  BHIPE3aIOT U3 (a-
Hepbl TonumHOW | mMm. UTOOBI 1OJIYYHTH  €ro
KOHTYp, M3  Oymard  npeBapuTe/IbHO  M3rO-
TOBJIAKT 1WabB/IOH M NOArOHAKT Ha Kopiyce
(eMm. puc. 172).

[lpukneuB  danpmbopr, nepexogar K  Ha- Puc. 173

Ycranoska
ctiuty  nanybei.  Ero  usroroBaswor w3 (aHepbl ganuugopra u  Batep-

tonmumHod 0,8 Mm, Ha KOTOpPOW 3apaHee IpO- geiica,
yepyeHbl  GOPO3/IKH, HUMUTUPYIOIIME [OCKHM TMa-
nybnoro  Hactuna. [locme  3toro  mepexonfAT gansmbopr; 3 — Batep-
Kk pabore ¢ dansiuboprom:  ycraHaB/IMBalT Befic; 4 — nanyba; § —

— IUIAHIUMpB; 2 —

rwiaHnmps M BatepBeiic  (puc. 173). Kopnyc *Wib:

CHOBa UUIMPYIOT W B 3aKJIIOYEHHE [IOKPBIBAIOT  JIAKOM. Kopnyca
M3 MeTaula U 0e3 oOUMBKM TakXKe NMOKPbIBAKT JIAKOM,

KOPIIYCA U3 | LIEJIBHbIX" CJIOEB

Borie ObII0 ONMMCAHO H3TOTOBJIEHHE KOPINyca W3 MPAMOYTOJNIbHBIX JIOCOK,
Npe/1BapuUTeNIbHO CKJIEEHHBIX Mexy coboi. EcTecTBEHHO, MOXHO M3roTOB-
JIATH KOPIYC M M3 JI0COK, 3apaHee BbIPE3aHHBIX B COOTBETCTBHH C 1podusiemM
cynda. Torpma J0CKHM, CloXKeHHbIe BMeCTe, cpa3y obpasyT ¢popMy Kopnyca,
OJIM3KYI0 K ClIPOEK TUPOBAHHOM.

JIOCKH 1IpH 2TOM JI0JKHBI UMETh TOJIIIMHY, PAaBHYI0 PAaCCTOAHHUIO MEX]1y
JABYMS Napauic/ibHbIMU CeYeHUAMM kopryca. OT1aenbHbIe JJOCKH CKJIEHBAIOT,
VCTAaHABIIMBAA MX M0 MOPANAKY WIM HAKJIa[bIBasg [APYyr Ha ApPyra NpH ropu-
30HTA/IBHBIX CEUEHUAX WM MPUKIIAABIBAA JIPYr K JApyry — IPH BePTUKalIb-
Hbix. Takum crocobom cTpoAT KOpiyca HACTONBHBIX MOJIeNeH UIMHOH
MeHee 1 M.

Yame BCEro MCrosb3yloT rOpU30HTAJIbHBIE CEYEHHA, NMPH 3TOM TOJLLMHA
JIOCOK Haxojurca B npeaenax 1—1,5 cm.

Ha veprexe, Haunnas ot KBJI, HyxHO npoBecTH BaTepIMHHM HAa PaBHOM
pacctosnun Jpyr ot gapyra. PasgenuB npoexumio ,,bok” Ha opuHa-
KOBbI€ YaCTH 110 BBICOTE, IEPEHOCAT ITO [e/leHHe ¥ Ha npoexiuio ,,Kopnyc™.

Ecin Monens umMeeT NoOBbILLIEHHBIH axTep- U GOPACKH, TO CeueHHs cCle-
yeT NpoBecTH U no HUM (puc. 174).

UroGbr  BBIYEPTUTH NOJYKOHTYpP IUIOCKOCTH CEYeHHA, [10CTaTOYHO
CHATh ¢ mnpoexuuu ,Koprnyc” paccTosHMA OT €ro OCH CHMMETPHH
10 TOYeK fepeceyeHus CeKyIleH  MOBEPXHOCTBIO  IUMAHIOYTOB
(cm. puc. 174) M OTNOXMTH UX Ha TeX e LINAHroyTax Ha npoexipu ,,Jlony-
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CAou noSsuLesmozo axmepiend
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Crow axmepdiena

Crou noleuenwoco @oplena

Puc. 174. H3arortosneHue
KOpNyca M3 ,UeBHLIX" ro-
PH3OHTATBHLIX I0eB (Mo-
pens cyaua ,JluHTa™); a —
n — CJIOH.

1 — muaHumpe; 2 — danswbopr; 3 — nanyba;
4 == IVIOCKOCTH Ce4eHHA FOPHU30HTANbHLIX
CJI0eB; S5 — ymansemble YCTYNbi; 6 — IVIOCKOCTH
CeYeHMH BATEPIMHMM; 7 — BBIPe3 [UIA YCTAHOB-
k¥ panbibopra; 8 — KHIb.



umpoTa”. CoelMHMB MOJNYYEHHBIE TOYKH, ONPENESHM MOIYKOHTYP MCKO-
MOTO CEYCHHA M, MOCTPOMB M300paxkeHue, CHMMETPHYHOE TIEPBOMY, Hal/ieM
KOHTYp, 1O KOTOPOMYy HeOOXO0IMMO BbIpe3aTh COOTBETCTBYIOLLYIO HOCKY.

AH@IOTWYHBIA TpUeM MOXeT ObITh NMPUMEHEH M TNPH MCNOb30BAHHM
BEPTUKAIBHBIX NPOOJIbHBIX cedeHWit. Jlna 3toro Ha npoexkumu ,Kopnyc”
IUTOCKOCTH  IUNAHFOYTOB CJIEBA M CnpaBa OT OCH CHMMETPHH [eJAT
Ha O/IMHAaKOBBIE YacTH 10 lUMpHHE. 3ateM H3IMepsioT paccTosgHus ot OJ]
[0 TOYEK T[lepeceyeHHsl IUIOCKOCTM CEYEHMSA CO IUMAHTOYTAMH M OTKIia-
AbIBAIOT ITH OTPE3KM Ha COOTBETCTBYIOLIME LUMAHTOYThI NPOEKIMH ,,bok”.
CoeMHUB MnosTyueHHbIE TOYKH, HAXOOAT MCKOMBIH KOHTYP BEPTHKAIBHOTO
ITPOJIOJBHOIO CeYeHHA.

MOXHO NpuUMeHATs M BEPTHKANBHBIE MOMEPEYHble CEYEHHs KOPpIlyca,
OJTHAKO TOCIIeIHUA NPHEM HEPAIHOHAJIEH

Onpenenus KOHTYPBI IUIOCKOCTEl CeYeHMs, MPUCTYNAalT K paboTte
¢ pockamu. Ilono6paB pockW HeOOXOIMMOH TOJNMIMHBI, NPOBOAAT Ha
HHX OCH CHMMETPHM H IMaHroytsl. KonupywT Ha NpOYHBIH KapTroH
KOHTYPbl C€YeHHH BaTEpIIMHMM, ciiend 3a TeM, 4YToObl OCH CHUMMeTpPHH
coBmajganu. Taxkum oOpazoM mnojyyawr CTONBKO IAB/IOHOB, CKOJIBKO
HMEETCA IUIOCKOCTCH CeYeHHsi. 3aMeTHM, 4YTO [UIA M3rOTOBJEHMA KOp-
MyCOB M3 TOPH3OHTAJIBHBIX [POJAOJIBHBIX CJIOeB MoTpedyroTca 1mabnoHsl
TONBKO  TIOJIOBHHHBIX CEYEHMH, a M3  BePTHKAIBHBIX  [POJIOJIBHBIX
cinoeB — mnonHbix ceyeu. [lo 1wabGnoxHam BelYEpUHBAOT KOHTYPBI Ha J10C-
KaX, BbIPe3al0T MX M, Npexnae 4eM ckiaeuts, obpabatbiBaT wMHyGesem
WK pallIMiieM.

Y KOpIycOB M3 TOPH3OHTANIbHBIX MPOIOJIBHBIX CIIOEB C MOBBIILEHHBIMU
axtep- U Gop/ieKaMu xeNaTeNbHO BHayale CKJICHTb JOCKH, MAYLIME /10 BepX-
Hel nanyGel, 4 3aTeM MOCTaBUTh HAa HUX JIOCKH axTep- U $opuekos. ¥ kop-
IlyCOB M3 BEPTUKAIbHBIX MPOMOJIbHBIX CIIOEB BCE [IOCKH CKJIEHBAKOT Cpaly.
B nocnennem ciyyae yno6uo B Il ycT1aHOBUTB JOCKY, PaBHYIO NO TOJILUIMHE
kiio. Ee npodunb nomked cooTBercTBoBath NPOQUITIO Cy/IHAa B BEPTHKAIb-
HOH ITPOAONIBHON TUIOCKOCTH.

KoMmiiekT focok BO Bpemsi BBICHIXaHMA KJICA JIOJDKEH ObITh 3a%ar
B THCKax (puc. 175).

Brnok, oGpa3oBaHHbIA M3 [I0COK, Kak BHAHO Ha puc. 175, ¢ BHeur-
HeH CTOPOHbI CTYNEHYaThlA, MNPHYEM JIHHUM KAaCaHUA [IBYX COCEJIHMX
AOCOK  ABIAKTCA  JIMHHAMH  CEYEHHA  KOPMyCa  TFOPU3OHTAIBHBIMM
IUVIOCKOCTAMH — BarepiMHMAMHK. Ecnu BatepinuMHuM Ha [0OCKaxX Bbl-
YepuyeHbl TILIATEJIBHO M MO HHM TOYHO BBIPE3aHbl [QOCKH, TO [OC/e
YAQIEHHA BBICTYIIOB Cpa3dy J>Ke [I0JIY4alT OKOHYaTeNIbHYI BHEUIHIOI0
¢opmy Kopmyca.

Ilocnie TOro Kak Kieidl BBICOXHET, CHHMAIOT BBICTYMbI C TOBEPXHO-
CTH Kopnyca. 21y paboTy BBINONHAT, KaK O0OBIYHO, pybankamm, cra-
MECKaMH, PpalunWwisMH W HanwibHukamu. [lpu atom dopmy BHeumei
ITOBEPXHOCTH KOpIlyca BCe BpeMs KOHTPOIHPYIOT ¢ NoMoubw 1abnoHon
LUTIAHTOYTOB.

Crocobbl  kperiesuss Kopryca B THCKaX i o6paBoTKH BHelHe
MOBEPXHOCTH MOryT ObiTh padiMuyHbIMKH (puc. 176). O6 wu3roToBiieHUH
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TAKUX JleTasied, Kak ¢aibiuboprt, HACTHWI nanydbsl M T. M. — OBUIO CKa3aHO
BbIlLIE,

[Ipy noCTpOMKEe HACTOIbHBIX MOEJIEH CTAPUHHBIX CYIOB H OCODEHHO
CY/10B ¢ HECKOJIbKUMH najiybamMu HeoOXoaumMo Ha GOpTax chesnarh ueTbipex-
VIOJIbHbIE OTBEPCTHS — IylleyHsie noprsi. 1A 310r0 Kopnyc crefyer Bbi-
N040UTh BHYTPH, 110 KpaHHEH Mepe N0 NepBOH najyObl Haj BaTepiIMHMEN.
Y HeOGosbLIKX MOJIEJIeH MOXHO Ha BOpTax c/e/1aTh CTAMECKOH YeThIPeXYToJib-
Hble BbIpE3bl, UIMMTUpYIoLHe MopThl. Ha BoJbluMX MOJIETAX NyLIeYHbie NOPThI
JIOJKHbBI BbITJIAAeTh D0J1ee H3ALIHO, 0ITOMY BMECTO BbIIaNIONIMBAHUA KOPITY-
Cd MOXHO [MPUMEHHMTb ClleAywIUHd npveM. Hanpumep, Hy»XHO NOCTPOMTH
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Puc. 175. PasnnuHble NpHemsl 3alpecCOBKH 3arOTOBKM KOpIyca M3 ,,UelIbHBIX" clloeB:
4 — [pH NMOMOUIH CTPYGUMH, b — HATSXKHLIMH UIHYpPAMM C 3aKPYTKAMH, ¢ — MPH MOMO-
tn GOJITOB M FdCK.

Mojleb TpexnaliyOHoro cyaHa. Brutots 1o nepBod nanyOwi 670K M3 J10COK
coOMpalOT W3 ,IeBHBIX FOPU3OHTAJIBHBIX C/I0EB U 0DpabaThIBAIOT TAK, KaK
omcano Bbite (puc. 177). Tak kak nuHua nany6sl HenapautensHa KBJI
M MMeeT ONpeie/ieHHYH KPUBH3HY — Ce[UIOBATOCTh, TO /UIA ee Nepefiayd Ha
HOC M KOPMY YCTaHAB/IMBAWT TPEYTroJibHble BCTAaBKH, Npujaloime nanybe
HeobOXonmuMyto KpuBu3Hy. [locie npukienBanns BctaBokK (puc. 178) Ha na-
ny0e yCTaHABIIMBAKOT [IepeBsAHHbIE KYOUKH OJIMHAKOBOH BbICOTBI, PACCTOAHUSA
MEX/1y KOTOPbIMHM PABHbI PACCTOAHMAM MEXJ1y COCETHHMH NYLLEYHbIMH MOP-
ramu (puc. 179). Ha nosepxHocTh, 06pa3oBaHHy0 BEPXHUMH TOPLUAMH KYyOH-
KOB, MPHKJICHBAIOT JIOCKY — BTOPYH Majlydy — M NOIKUMAIOT ee CTpyOlMHa-
MHU. JTHIIHKME YaCTH OCKH CHUMAIOT pyBHaHKOM, PAILNTMIAMY M HAITMITBHUKAMH.

Ha Btopyw nany0y TtOXe nNpHKIIeHBaT KyOWKHM, KOTOphble ycTa-
HaBJIMBAIOT CIPOro Hajg HUWXHMUMM  (puc. 180). Ilpu wu3roroBneHuu
KyOMKOB Hajlo ¥WMeTh B BHAY, YTO MX DOKOBBIE CTOPOHBI [AOJDKHBI GBITh
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Puc. 176. KperleHde Kopnyca B THCKax
s o6pabGoTKM Hapy X HOH [OBEPXHOCTH:
a — BepTHKaIbHOE paclojiokeHHe 3aroTo-
BOK; b — IOpH30HTAIBHOE.

Pvc. 177. Kopnyc Tpexnajy6HOro cyauHa, Ko o-

pbif Ao HHXXHCH nany6bl M3roToBileH H3 |, Uelb
HbIX' CITOEB.

Puc. 178. YcraHoBKa TpeyrofibHbIX BCTABOK YIS
MoJIYUeHUA CeUIOBATOCTH Nasy 6bl.

e e il

Puc. 179. llpuxnenBaHde MaTeHBKHUX JICpEBAH-
HLIX KYOHKOB MEX/y NyleYHbiMH NMOpTaMi HHX-
Hel nany Oml.

Puc. 181. [NonepeuHoe ceyenune ro-
TOBOH  momenu  TpexnanyGHOTO
cyniHa ¢ panbiibopTom.

Puc. 180, YcranoBka cpeaHei nany6sl 4 KyOGUKOB
MEXLY NYUeYHbIMM NOPTAMM,
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neprennkynapusivmi Kk KBJI, a ropusontaibibie — CKOLIEHHBIMHU B COOTBET-
CTBUM C CEJIOBATOCTHIO NMajyObl.

Ko Bropomy psily KyOMKOB IPUKJICHBAKT MOCIEIHION 1OCKY — TPEThIO
najiyby. 91y AOCKY N0 BCEMy NEPUMETPY HYXKHO 0Ope3aTh Ha BeJIKUMHY, paB-
HYI0 ToJItlMHe aHepbl, Wayiled Ha uarortossienue danpiubopra. biarogaps
3TOMY BbIp€3aTh BEPXHUH KpaH AOCKH Nnoj ¢GanpibopTt Ha roTOBOM KopItyce
HE HYXKHO.

QaibIbopTy NPHIAIT KOHTYP COTJIACHO YepTexy W, Npexie Yem ero
YCTAHOBHUTH Ha MECTO, BbIPE3di0T B HEM YeTbIPeXyroOJIbHbIE OTBEPCIUA V1A
My1eYHbIX noptos (puc. 181).

KOPITYCA U3 ,110J1bIX” CJIOEB

10T Crnocob NOCTPOUKH 1O-aHTIMHCKH Hasbisaercs ,,Bread and Butter Sys-
tem” — cucrema Oyrepbpona, Tak Kak IOCTPOMKA B OMNpe/leIeHHOH CTeneHH
HanoMuHaeT ero npurorosjieHne. Takum o6pazoM CTPOAT B OCHOBHOM KOp-

a b
Puc. 182. CeyeHHe 10 MHOENb-LUMAHTOYTY 3alOTOBKH KOpIlyca CHOPTHBHOH MOCIH

JUTMHOH | M, H3TOTOBJIEHHOMN M3 ,,NONBIX™ CJIOEB, @ — W3 FOPU3OHTAIBHLIX cloeB; b — U3
BEPTUKAILHBIX.

1 — OCb CHMMEIPHH; 2 — JIHHHM CeUYeHHA BEPTHKAIbHLIX NMPOMONBHBLIX IUIOCKOCTEH; 3 —
OOCKH, TOJIUIHMHE KOTOPLIX COOTBETCTBYET PACCTOAHUIO MEX/1Y COCeHMMH IUIOCKOCTHMH
ceueHH; 4 — npodUib MOMEPEYHOTro CeYyeHHs KOpNyca H ero TOJIUMHA; 5 — JIMHHH ceue-
HHH FOPH3IOHTATbHbIX ITPOADJILHBIX I'[J'lt)CKOCTBﬁ.

myca CaMOXOJIHBbIX Moneneﬁ, 4 MHOI'Ta H KoOphnyca HAaCTOJIbHBIX MOJ1eJIen

CTAPUHHBIX W COBPEMEHHBIX CYJIOB.

Yrobpr n3bexarh NMPOAOIDKUTEIIBHOW W YTOMUTENIBHOW paboThl 1O BbI-
JanbIMBAHMI0 KOPIyCa, HYXXHO 3apaHee BhIpe3aTb BHYTPEHHIOW YacTb Kax-
noi pocku. TlokaxeM, KaKk H3rOTOBJIAKT KOPMYC NMApyCHOH CNOPTUBHOM
MOJIEJIM M3 TOPH3OHTAJIbHBIX MPOJOJIBHBIX ,,[IOJIBIX™’ CIIOEB WM U3 BEPTHKAJIb-
HbIX TMPOAONBHBIX ,HOJNBIX’ CJI0€B, TaK Kak 3Ta paboTra aHaJoOrMyHa
(puc. 182,a,b).
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Ilpexne Bcero Hago yCTaHOBUTh HEOOXOIMMYI0 TOJILIMHY KOpIyca.
B ocHOBHOM OHa onpefensercs pa3smepamu  mofend. Jlns  napycHoit
CMOPTHBHOM Mojiesid JUMHOH 110 1,30 M oHa paBHa 6—8 MM; i Mo-
JACJM JUIMHOH 10 2M — 8-9 MM. Y OObIYHBIX CaMOXOJHBIX MOJEJIEH
C napycamMM WIH MOTOPOM TOJIIUMHA KOPIyCa He JIOJDKHA TpeBbillaTh
8 Mm. TomumHa Kopryca Mojened CTapuHHBIX CY0B M OOBIYHBIX CaMO-
XO/IHBIX MOJIeJIeH 3aBMCUT OT MX pa3sMepoB M HaXxOJMICA B Ipejeliax
6—8 MMm.

BribpaB TO/NIMHY, NPUCTYNAOT K BHIYEPYHUBAHMIO BHYTPEHHMX Npodu-
JIeH, KOTOpbIE JI0JDKHBI UMETh JIOCKH.

Ha npoexuuu , Kopnyc” npoBousit IMHHM, Napajule/ibHble WIAHIOYTaM,
Hd PacCTOAHMM OT HHX PABHOM 3apaHee BbIOpaHHOM TOosmumMHe (puc. 183, 184,
N1y, 2y, 31, 4) u 1. 1.). Toukn nepeceyeHusi ITHX HOBBIX ILUNAHTOYTOB
C TOPHU3OHTAJIBHBIMHM [UIOCKOCTAMH OIPEIe/IsAOT HOBbIE BAaTCPIIMHUH HIIH
TOYKH BHYTpPeHHEro 06Bojia Kopiiyca.

Jaiee nocrynaior 1ak, Kak Oy[ATO MMET LINMAHIOYTbl HOBOTO, MEHb-
uero kopnyca. TonumHa kopnyca 10JkHa ObITh COXpaHeHa B TONEPEYHbIX
CEUEHMAX KaX0W [10CKH. [ToITOMY yCTAaHOBHM rpaHHYHbIE TOUKH ILUMPHEBI
[OTIEPEYHOrO CCYCHHA JIOCOK, OOYCIIOBJICHHBIC TOJILLMHOH Kopiyca. Takumu
TOYKAMH ABIIAKTCAH, C O/IHOH CTOPOHBI, TOYKH BHYTPEHHEro npoduiis 10CKH
Ay, By, Cy v 1. 1. (puc. 185), a ¢ npyroit — TOYKM BHELIHEro mpoduis
clielyouiero ropusoHtasibHoro cedenuss A, B, C, D u 1. 1. CnenosarensHo,
LLIMPHHA IIONEPEYHOrO CEYEHHS [I0COK 3ABMCHT OT MX TOJILIMHBI M Ompejie-
nsercA  neplieHaMkyispamu A} A,, BB;; B B,, CCi; C,C,, DD;
MT. 1.

ITocie 1010 Kak BHYTpeHHME 1mMaHroyTh! (puc. 184, N° 1,2,3, u 1. 1.)
Ha ,Kopnyce” BbluepueHbl, J0CTATOYHO H4 TOPHU3OHTAIBHOM IUIOCKOCTH
(. [Toxyimpore™) ot ocu cummerpun (puc. 186 u 187) OTnOXKMTH Ha
IUNAHIOYTaX COOTBETCTBYHIUME paccToaHuA, Hanpumep OC, = 0C, u 1. 1.,
YTOOBI MOJIYYMTh BHYTpPEHHHH npodwis Kaxaon aocku. [Ipu stom umeer
CMbIC/I B HOCOBOM M KOPMOBOH 4YaCTSX MX LIMPHHY YBEJIHYHTb, YTOOBI
caenars Kopityc 6osiee npoynbniM. Takxke peKOMEH/1yeTCsi YBEITUUUTDh LLIMPHHY
JIOCOK Y BCPXHEro Kpasd Kopnyca, YToObl CKJIeMBaeMble TOBEPXHOCTH ObUIH
Gonbie (cM. puc. 185).

Koutyp BHyTpenHero npoduiis ciieflyeT BbIYEPTHTh Ha KPENKOM Kap-
TOHe, 4To0bl Ccpasy HoiyuuTh HeoOXxoaumblii mabnon. Ha stom kaproue
JI0JDKEH ObITh HAaHECEH M COOTBETCTBYIOIMI NMPOGUIL BHEILIHEH BaTePIMHUH
(cM™. puc. 187).

3ateM noAGMpaloT NOCKM (M3 Kepa), TOJIMHA KOTOPBIX [10JIKHA
TOYHO PABHATBCH PACCTOAHMIO MEXKIY COCCIHHMH BaTepIMHUAMM. Pasmepsi
JIOCOK  JIOJDKHBI ObITb TAKHMM, 4TOOBI Ha HHUX MOXHO OBUIO BBIYEPYHTDH
MonepeyHoe CeYeHWe Kopryca: Ui Kopryca uimHOM 110 1,5 M 0BbIuHO
NPHHAMAKT TOJIIMHY J10coK 1,5-2,0 ¢M, mia KOpnycoB jyiMHOM 1,5—
2,0M —2,0-2,5 cm.

[IpoBeast Ha [10CKaX OCh CHMMETPHH W JIMHMM CeYeHHs LUNaHroy-
TaMH, C TIOMOLIbI0 1HaDJIOHOB BbIYEPUMBAKOT Ha HMX KOHTYPbl BHYTpEH-
HEH W BHEUIHeH BaTeP/IMHMIA: CHEPBA C OQHOH CTOPOHBI OT OCH CHM-
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Puc. 183. Kopnyc cnopTHBHOH MOJIeNH [UTHHOH | ™.

I — Hocosbie mnanroyter; Il — KopMosbie minanroy o
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Puc. 184. BeluepuMBanMe BHYTpeHHEH KPOMKM LIMAHIOYTOB napan-
JICJIBHO LUNAHTOYTaM TCOPETHYECKOIO YepTexa CHOpTHBHOM Mojenu
JVIHHOM 1 M. 3alITpUXOBaHHLIC NOBEPXHOCTH LUMAHIOYTOB COOTBET-
CTBYIOT TOJILUIMHE KOPIYCa Ha JaHHBIX YYacTKax.

I - 1,2, 3-fu 1. 0. wnanroyTH TEOpETHUECKOTO ueprexa; Il —1,,2 |
3,-A M T. 1. BHYTPeHHHE WNAHTOYThI, ONPeae] T LIH e TOMUMH Y Kopmny-
ca; Il — nuuus nepecevenus mnanroyros ¢ KBJ1 TEO PeTHYECKOTO

weprexa; IV — nunus nepeceuennn nomoi Barepnunun BHY TP eHHUM
wnanroyrom; V — sun B voc; VI — Bun B kopmy.



METpHH, a 3aTeM — C Jipyro#. Tak Kak kopnyc cuMmeTpuueH OTHOCHTEJIBHO
HIT, pocratouno umeth 1aBIOHBI TOJNIBKO MOJIOBMHOK BaTe PIIMHHI (puc. 188).
KwieBoii mIaBHHK MOJIE/IM M3roTOBIIAIT, pa3yMeercs, TOJIbKO U3 Le/lb-
HbIX CJIOEB.
PacuepTuB 10CKHM, JIyYKOBOM WM JIGHTOYHOM NMUJION TILATEJIBHO, MO KOH-
TYPY, BHIMWIHBAIOT BHYTpeHHHe YacTd (puc. 189).
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5 Puc. 185. Ueprex mnomepeunoro
CeueHUsl CTIOPTHBHOM MOMeNM, Ha
KOTOPOM YKa3aHa TOJILMHA MOTle-
PEUHOI'0 CeYeHUs [OCOK.

I — damsuname; 2 — cron (moce-
KH) OJMHAKOBOW TOJIUMHBI; 3 —
nonepeyHoe cevyeHde croA; 4 —
TOJILUIMHA Kopnyca; 5§ — crabuiu-
IMPYHUMH TUIABHUK (CBMHIOB bIi
KHJIB) .

[Tocne sroro BripesaioT BHewwHHH npoduns. [lepen ckieMBaHMEM cOOT-
BETCTBYIOLME TMOBEPXHOCTH 00pabaTbiBaloT LUMHYOeJleM WM paLiuiem.

Ilpn ckienBanuu TpeGyeTcs TOYHO COrJIACOBAaTh CIOM JPYr C /Y-
rom. Iostomy Jydwe cnepBa CKJIEHTh Bechb KOpMyC, Kpome BepxHeil
YacTH, a y MoJie/iel sAXT, KpPOME TOro, NPUKPENUTh IUIABHUK, 3aTeM
NPHKJICHTh BEPXHII0 YacTh Kopryca, T. e. Ty, KOTOpas HMeer Cemio-
BatocTh (puc. 190). 910 mnO3BONAET NpPU 3aNPECCOBKE CIIOEB B Kave-
CTBE ONOp HCHONB30BaTh NapajulesibHble MIOCKocTH (¢M. puc. 175).
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Puc. 186. . JTonyumpota” ciOpTHBHOR MOJIC/IH JUIMHOA | M.

I — tpanuesan wopma; Il — KBJ1; Il — xourtyp Bepxmen nanyobl.

Bl i i e i

Puc. 187. BeryepyuBaiue BHYTPEHHCH BATCPIIMHHH, COOTBETCTBYIOLIEH BHYTPEHHEMY
npodwio nocku. JUid HArISAHOCTH Ha YepTexe B KayecTBe NPpUMepa NpHBe/1eH OKOH-
YaTeNIbHbIA MPOQWIL BHYTpeHHCH BaTep/IMHUH, NOCTpocHHOH Ha ypoBHe KBJI; ojamHo-
BPCMEHHO Ha HEM MPELCTAaB/ICHO MOJIY CeYcHHe 10 BatepiinHun N2 5, HeoGxomMmoe s
H3roTonJieHus 1abjoHa.,

I — cknensaeman nosepxuocrs; Il — KBIT; Il — ysenuuennaa ronumua; [V — noBan
BaTepiuHus, V — BHYTPEHHUH KOHTYP JIOCKH.

Pic. 188. H3rotoBsicHHe AOCOK, COOTBETCTBYIOLMX pPasJIHYHBIM FOPHU3OHTAIBHBIM
CCYCHUSIM, HAHCCCHUE HA HUX OCel CHMMETpPHU M JIMHHA cevyeHuit o LUNaHroyTam.

Puc. 189. BeipesanHas 10CcKa, NOAroTOBJICHHAS K CKJICHBAHHIO.

Puc. 190. Tlpononehoe Bep
KaBHOE CeYeHHe Kopnyca i
pacnosoxXeHue J0COK.

1 — nocnegHHu INPUKIIEUBae-
MBI CNIOH; 2 — IUIABHHK, Npu-
KJIeMB aeMbiil NnociaegHMuM.
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CKJICHBAHUIO W TOC/IEAYIOLIEH 3aMpeccOBKe HEOBXOAUMMO YIeIUTh 0coboe
BHUMaHHe, TAK KAaK OT ITOrO 3aBUCHT, nojyuutcsa xopnyc win Her. [locne
BLICBIXAHMA KJIEA MOKHO HPHCTYIIMTh K Cpe3y KPOMOK Ha Kopnyce
(puc. 191).

lllupuna Kopnyca MOJEIH JUTMHOW OKO010 2 M OOJblIEH YaCTbhi0 paBHa
25—30 ¢M, NOITOMY FOPHU3OHTAIbHBIC CIIOM HC Y/IAeTCH BbINOJIHMTb M3 OJIHOM
nocku. JeHCTBUTENIBHO, TPYAHO HANTH KeJAPOBYIO J1IOCKY TAaKOH LUMPHHBDI.
O6bIMHO OT/IC/IBHO M3TOTOBJIAIOT HPOJA0JIbHBIE MOJTOBHHKH KOPIyca, 34TeM
CKJICMBAIOT X BMECTE C [1a71ee NOCTYIAT, K4K OITMCAHO HUXKeE.

Puc. 191. Koprnyc, COCTABICHHBIH M3 TOPU3OHTANBHBIX ,,lOJIBIX "
CJIOEB M MOJITOTOBJICHHBIR K Cpesy KpoMOK.

[T10CKUMH W TOJYKPYT/IBIMH CTAMECKAMH CPe3aloT KPOMKH, HauWHas
C BHEIIHEN CTOPOHbBI KOPIMYCa M 3aKaHYMBAA Ha BHYTPEHHEH.

Eciv KOHTYpbI BartepiIMHMH BbIUEPYEHBbI, d CJIOM CKJIEEHbl AKKYPAaTHO,
TO 10CJIC YAaJIeHHs KPOMOK TOJIMHA Kopityca Oyner Be3je OJMHAKOBOH
(puc. 192). Koutponupyor ee KpoHuupkysiem (puc. 193).

Tonmumea BepxHero Kpasi Kopiyca J0JbkHa ObITh HECKOJIBKO Oosblue,
TaK KaK 3[1eCb HaJ0 BBINOIHUTL BBICTYN — (aIbLIKIAMC, Ha KOTOPbLIHA
obonpyTtca Gumcnr (cMm. puc. 182 u 185).

TouHocts 06BOIOB nNpoBepsAwT 110 1abnoHam. lonyuieHHbie OwMOKH
YCTPAHAIT Yy KOpnycoB 6onbumx pa3mMepoB (cBbilie 1 M) pyGaHKOM ¢ O/1H-
HAPHOH XKeJIe3KOH.

OcHoBHOE BHMUMaHHWe yensiior o6paborke BHELIHEH MOBEPXHOCTH KOp-
nyca, HO W ODOpabOTKOM BHYTpECHHEH IIOBEPXHOCTH HeJlb3s InpeHedperars,
O0CODEHHO y CHOPTUBHBIX MOJEJIEH, U181 KOTOPbIX PABHOMEPHAsA TOJIUMHA —
HEODXOAMMOE YCIIOBHE TOYHOIO paciipesie/ieH|s Beca Kopryca.

[locnegnuii s1an oraesiouHod pabothi — 00paboTKy BepxHero Kpas
KOpnyca, H3rib KOTOpOro NnoBTOPSiET CeJIOBATOCTh NMany6bl, — BBINOJIHAKT
TOXKe PYraHKOM M PallIHIIEM.

[Tocsie M3roToBJIeHUs KoOpryca TNeEpexoisiT K YCTaHOBKE MajyObl.
Jlo ortOro, B 3aBHCHUMOCTH OT THNA MOJICIH, HaJlo 0OpaboTaTth BHYTpPEH-
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HI0I0 noBepxHocTh Kopnyca (cM. 1. VIII) u BeimonHuts ewe psan pabort,
a4 MMEHHO: Yy KOpPIIyCOB CIIOPTUBHBIX MOJE/IeH MPOCBEPIHTh OTBEPCTHUS
s GONTOB KperuleHUs KHIIeBOTO TUIABHHKA W OTBEPCTHE TeIbMIOpTa,
yepe3 KOTOpOE MPOXOAMT Oasyiep pyJis, yCTaHOBHUTh JIeTallMi BHYTPH KOP-
Mmyca; y KOPIYCOB CAMOXOJHBIX MOJEJIeH IPOCBEP/IUTh OTBEPCTHE VIS
Bajla rpeBHOro BHHTA, YCTaHOBUTb (QYHIAMEHT II0[ MOTOp, PpyJieBoe
ylnpaBJieHHe, Pa/IHONPUEMHHK
u 1. . (em. rn. XVII-XIX).
[TanyGel  Ha  CNOPTHBHbBIE
MOJIeJTH, KaK M Ha JIpyrHe camo-
& XO/IHbIe  Cy/a, YCTaHaBJIMBAIOT
cinepyowmM  obpasom. Buavase

e

Prc. 194. Ceyenne mo MHae/b-ILNAHTOYTY Puc. 195. bumc M npoponbHast cBsI3b
KOpIyca roTOBOH CIIOPTUBHOM MOJIE/IH CIIOPTHBHOH MOJIEIIH.
JUMHOR 1 M. I — mnpoponbHas 6Ganka; 2 — Dbumc.

| — nmpoponbHan OaikKa; 2 — BepPXHAH na-
nyba; 3 — 6umc; 4 — KPOMOuYHaH Ha-
KJajaKa; 5 — Wypyin KpewieHusa naiyon ;
6 — danbwkAMc; 7 — Kopmyc.

BBIPE3aI0T OMMCBI U3 JIOCOK, XKeJIaTeJIbHO TBEPIbIX MOPOJL e PEBbEB, TOJILIHM-
HOH 1 cm. Pazmepbl 6MMCOB M NpoduIb MX NMOrMOM CHHUMAKWT ¢ KOHCTPYK-
TUBHOroO ueprexa. Ha koHumax OMMCOB fe1aloT YCTyIbl [UIA YCTAHOBKH HX
Ha (aIBLIKIIAMCE, HA KOTOPOM TOXe IOJDKHbI ObITh Bbipe3vl (puc. 194).
B cepennne GUMCOB J1eM1al0T NPAMOYIO/bHBIH BbIPe3 JUIsi YCTAHOBKH IPO-
JIONIBHOH  GanKHu; MOC/IE/IHI0I0 M3TOTOBISAIOT W3 NPAMOYTOJIbHOM IUIaHKH
¢ nonepeuyHbim ceyeHueM 2 X 1 cm (puc. 195).

Tak xkax Mexay AByMsA CpelHUMH OMMCAMM JIOJIKEH HOMeLaThCs
JIIOK,  4epe3  KOTOPbIK T[01aj1aloT BO BHYTPEHHI YacTb KOpIyca MoO-
Jle/H, NpojoiibHylo Bajlky pa3pesalor Ha [BE MOJIOBMHKH — HOCOBYIO
M KOPMOBYI0 — OT OKOHEYHOCTEH MO[AE/IH [0 OTBEpPCTHA JII0Ka. Ycra-
HOBMB Ha Kopiyce OMMCbl, Ha HHMX KpelnsT TNOJOBUHKH [POIOJIbHOM
OaJIKH, BCTaBUB WX B HOCY W KOpPMe B [PUTOTOBJICHHDIC BBIPE3bI.
[Mocne storo BepxHiolw 4Yacth npojionbHOH Oainku  o6pabaThiBalT py-
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OGaHKOM M pallnuieM, i Toro 4rober ee popma COOTBETCTBOBA/lA NMOruoM
oumcoB (puc. 196).

Takum 06pa3om MosyyaT KapKac, Ha KOTOPbIM MOXHO yCTaHaBJIMBATh
nanydy. Ho 1o st1oro cienyer 3aKOHYUMTH TOCTPOMKY JIHOKA; LIAXTY ero
Orpax1aloT NPAMOYTIOJIbHOW PAMKOH — KOMHHICOM — W CBEpPXY 3aKpPbIBAIOT
Kpbllikod (puc. 196 u 197).
Kak KOMMHIC, TaK M KPpbILIKY
JIOKa  OOBIYHO  H3TrOTOBJISAIOT
W3 JIOLIEYEK TOJMHON 4—5 MM.
Kpeiiiky soka cBepxy [gomnos-
HUTEJIBHO MOKPbIBAWT ciioeM a-
Hepbl TOJMKMHOK 1 MM. ITy pabo-
1Y PECKOMEHIYETCH BBITIOJIHATD
¢ OOJBLIOW TOYHOCTBIO M TuIA-
TeJIBHOCTbIO, 4YTOOBI B  1UAXTY
JII0KA He Monajia Boja.

Puc. 196. bumcbl u npoponbuble Oajiku ManyGy wmojesneit, ocobenno
CIIOPTHBHOR MOJIE/IH BMeECTe C OTBEpCTHEM MapyCHbIX CMNOPTHBHBIX, BHINOJI-

JUIS JTIOKA M JTIIOKOBOH KPBILLIKO#. HAIOT U3 LEJIOro Kycka CI)uHepbl
1 — npojgonbHas nonybanka B KOPMOBON TOJILMHOH 2 MM JUIS KOpIIyCOB
yactu; 2 — Bumc; 3 — mpomosibHan nonyban- 10 1,30 MU 3—4 MM 1A Kopny-
Ka B HOCOBOM 4acCTH. coB 10 2 M. Jlnsg sroro xena-

TeJIbHO NpUMeHATh Oepe3oBylo wianM OykoByio ¢anepy. Lleiap nocrpoiku
CMOPTHBHBIX MOJIE/IeH, KaK W3BECTHO, HE KOIMMPOBaHME HACTOSMIIEro Cy/IHa,
a CKoOpe#liee MpoXoXIeHHe AUCTAHUMM, NOITOMY najiyba MOJeTH MOXKeT
He KOMWPOBaTh YCTPOWCTBO mnanybHoro Hactuiia. Briosie jocratouHo juist

Puc. 197. Ortpenehble Aeranyu joka.
1 — KpbilIKa NOKa; 2 — NHOK.
BOJIOHEIPOHHIAEMOCTH TIOK PbITh (haHepy najtyObl 0OLIYHBIM HITH IIPO3PauYHbIM
akoM. KoHeuHo, eciii KOHCTPYKTOp XOYeT, OH MOXKET Ha daHepy HACTEeTUTh
JICPEBAHHBIC IUTAHKH WK MTOKPBITh €€ UCKYCCTBEHHBIM MaTte puasioM. MoxHo
BOOOIIE He CTaBUTh paHepy, a BMECTO Hee NMPUMEHHMTh JIMCT M3 [U1aCTMACChI.

Jluct daneprp! a1 nasyObl BHIPE3AOT 110 YEPTEXKY C MPHIYCKOM B 5 MM.
JD1st 11axThl JII0KA B HEM BBIPE3aKOT YEThIPEXYTOJIbHOE OTBEPCTHE.
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Many6y 3aKpervifioT ¢ NOMOILIBI Kilefd W MAJIEHbKHX JIATYHHbIX LIypY-
noB pasmepoM 15 X 1 MM, KoTopbie cTaBAT yepe3 2—3 cM. Beictynaoune

yactu nanybnl cpe3aT pyOAHKOM 3alOUIMLO
¢ Kopnycom. 3atem 1o nepumerpy najayObl yK-
PEIUIAIT KPOMOYHYK IUIAHKY — HAaKJIaAKy TON-
uMHoM 1—2 MM M umpuHod 1 cm (OHa mnpH-
KpbIBAET TOJIOBKH IIYPYyNoOB). AHaJOTHYHO TMIO-
CTYyINalT M IpH YyCTaHOBKe mnanyb Ha pyrue
iaBaoume Mopenu. Ecim crposaTr momenu —
KOIMKU HaCTOALMX Cy/OB, TO Ha ¢aHepy Ha-
KJIeMBAIOT TNOJIOCHI, 4YTOOBI OHA TIOXOMMJIA Ha
HaCTH/I fasyObl, a eclid CTPOAT Mo[eNH UIH-
HOH CBbIlle 1 M, TO IUIaHKHM HAKJIaJAbIBAlOT He-
OCPe/ICTBEHHO Ha OGUMCHI.

Y Mojesiet  CTapuMHHBIX CY/J0B najyObl
M3rOTOBJIAIT TakuM e crocobom. Bo Beakom
cilyyae HeoOXOMMO MpeBAaPUTENIbHO TOCTa-
BUTh OMMCBbI M 3aKpenuTh MX Ha Goprax, a eule

Puc. 198. OtnensHble OeTa-
¥ nanyO6bl MOMENH CTapUH-
HOIO Cy[Ha C KOpIlycoM M3

Jyylle Ha  NpOJAOJIbHBIX Dajikax —  KIAM- s
. »ITOJIBIX " CIIOEB.

cax, Ha BHYTPCHHEH IIOBEPXHOCTH KOPpIyCa

(puc 198) 1 — miaHWMpb; 2 — KJIIAMC;
!-1 - aniv6 6 6 3 — nany6a; 4 — OGumc;
epell KpelUuleHHeM MaJlyobl B OOpPTax HEOOD- 5 — nopr.

XOAMMO IIpOpe3arb YeTbIPeXyrojibHble OTBEp-

CTUA — TIylICYHbIE MOPTbI; YCTAHOBUB ManyOy, NMpUKpemsawnT K ¢anbii-

60pTy UIAHUIUPb M TNPUCTYNAKWT K HAKJIA[IbIBAHHK HACTHIIA.

HABOPHBIE KOPITYCA

10T c11ocod NpUroieH is NMOCTPOHKHK Kopiyca nwboro tHna. B 3asucumo-
CTH OT OCODeHHOCTeH KopIlyca MOJeNIM W TpeDOBAaHMH, MpeabABIIAEMBIX
K He#l, NPUMEHAT pa3jIdyHble Cnocobbl, KOTOphie B CBOK OYepelb ornpeje-
NAKT KOHCTPYKTHUBHbBIE PEILICHUA.

MNIOCKOKWIEBATBIE KOPITYCA

C JIICTOBOH OBUIMBKOH
JTH  KOphnyca OT/IMYAKTCA  ,,yIJIOBAaTbIM® ~ CEYEHWEM  MHMJIElIb-LUIaH-
royta. Ha puc. 199 npuBeseHsl uYeTbipe OCHOBHBIX THUIMA CCYECHHM:

TPH M3 HHUX (a—C) HABJIAITICA NONEPEYHbIMH CEYEHUAMH CaMOXOIHBIX
MOJIENIeH ¢ MapycaMH — KOIMH OONbIIMX Cy[d0B, KOTOpble B psje
cllyyaeB MOTyT ObITh MCIOJIb30BaHbl M JUIA MapyCHbIX CNOPTHBHBIX MO-
gesied.  YerBeproe ceyeHMe 10 MHAEAb-UNAHroyty (d) mnpHHAUIEXHUT
06BIYHOMY MOTOpHOMY KaTepy. U3rotoBuTh Takue Kopnyca C yrjioBaTbIMH
MONEPEYHbIMU CEYEHUAMMU HECITOXKHO.
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PaccMoTpuM 3tansl M3roToBJieHMs HaBOPHOro Kopnyca MOJENH OCTpo-
cKyrnoro Katepa' .

BHauasie U3roTOBJIAIOT WINMAHTOYThI, KaK MPaBUIIO, H3 HaHepbl TOIMUIHHOH
4—5 mm (puc. 200) . KoHTypb! LINAHFOYTOB CHUMAIOT C Nipoexkuuu ,,Kopnyc™.

llliraHroyTel, €ciu NMO3BOJIAKT TpeDOBAHUA, MpeAbABIIAEMble K MOJIEIH,
M ee pa3Mmepbl, BHYTpH Bbipe3aloT. Popmbl 3TUX BbIPE30OB TOKa3aHbl Ha
puc. 199 u 200. ¥ kopnycos uiMHO# MeHee 50 cM OCTaBIATbH MONEPEYHYIO
BETBb HeODOMA3aTe/IbHO (MOXHO BbIpe3aTh OTBEPCTHE M OCTABHTL ILUMAHTOYT
HEe3aMKHYTbIM) ; Y KopnycoB jnudHHee 50 ¢cM OHa OYeHb BaXKHa, TaK Kak
YBEJTMYUBACT MPOYHOCTh KOHCTPYKIMH LLIMAHTOYTa.

Puc. 199, CeyeHust MO MH/IE/L-IUTIAHTO YTaM TUI0CKOKHIIEBATBIX KOPTYCOB.

B yriax Ha lUMaHroyrtax cjiedyeT caenaTh BbIpe3bl 1A CTPHHIEPOB
M BaTepBeica; pasMepbl BbIpe30B BbIOMpPAKT B 3aBUCMMOCTH OT pazmepeHHH
moaenu U kosebmorcs o1 4 X 4 10 6 X 6 MM, 3aTeM U3 1epeBAHHOH PEHKH
Mo yeprexy M3roToBasoT Kuib. [locie o0paboTKU NpoOsBHBIN 1TPOGUITH
PEHKH JIONIKEH COOTBETCTBOBATh Npodguiio KWis Ha ueprexe. [lonepeunoe
ceueHHe KHIIA MOKeT ObITh 6€3 LINYHTa MK C NPOCThIM LIyHTOM (puc. 201,
a, b). Co wnyHTom, 00ecieYnBaLINM XOPOIIYI BOILOHENPOHHLAEMOCTh,
CTPOSIT KOPpIlyCa NMapyCHbIX CHOPTHBHBIX MOJEJIeH, HA KOTOPbIX YCTaHaBJIM-
BAlOT KHWJIEeBOH IUTaBHMK, ©Oe3 ummyHra — KOpnyca MOMIesied KaTepoB
C MOTOpPOM.

CrnoxHee Bcero BbINOJHUTL (OpPUITEBEHb, KOTOPbIA [1OJKEH HMeETh
HIMYHTHI JUIA YCTAHOBKM Kak OOIIMBKH, Tak M KWwisa (puc. 202). Jr1a pabo-
Ta Tpebyer TeprneHUs M yMeHMs ofpawatbea co crameckoit. DopuireBeHb
Le/1eCO00 Pa3HO BBINCIIHMTS U3 OHOM LUTYKHM Keapa® .

M3rotoBuB [1€Ta/ii Kapkaca KOPpIyca, NpUcTynawTt K uMX cbopke.
Jna  5TOro BbIYCPYMBAKOT CEUCHHUA IUMAHTOYTOB M KOHTYP T[OPH30H-
TaJIbHOH NpoeKUMM Mojaenu Ha craneie (puc. 203). 3arem 3aroTos-
JIAIOT JIEPeBSHHBbIC NOIKJIa/IO¥HbIC pPEeHKH, BBICOTa KOTOPBIX B MecTax
CEYEHMsi  KOpIlyca IUNAHTOYTAMH JIOJIKHA  PAaBHATBCA  COOTBETCTBYIO-
eMy  pacCTOSIHMIO  Mexnay nuduedt, mnapautension KBJI wu  npose-

; AMCpHKﬂHCKHL‘ CYINOCTPOMUTCIIM  HA3bIBAKT [UIOCKOKHIIEBATBIC OCIPOCKYIIbIC
cyna CyJdaMu THMa wapnu. 3ToT TePMHH yNoTpebasioT MHOIAA U COBETCKME CreuMaiu-
cTol — [pum. Hayu. peo.

* JlenaTh IUNYHT HA KWIe M IUTEBHAX NMPH IPHMCHEHHUH COBPEMEHHBLIX BOIOCTOH-
KHX KJIeeB M IUMAKNEBOK HeoOA3aTeNbHO, YTO MO3BOJIMT 3HAUMTE/IBHO YNPOCTHTH KOH-
CTPYKIMIO 3TOTO y3na. — [Ipum. Hayu. peo.
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Puc. 200. [MocTpoiika LUNAHIOYTOB MOJENM TWNa wwapnu (utan. beccaccino): a — e —
wnadroyTel N® 1 -5 cooTBeTCTBEHHO; [ — TpaHel.

1 -- BbIpe3bl B LUINAHroyTe; 2 — BaTepBeWc; 3 — CTPHHrep; 4 — OTBEPCTUHA OKOJIO KMNHA
JUIA CTOKA MOomnaBiled BoAbl; S — KWIb; 6 — OTBEpPCTHA B LUNAHIOYTE.

Puc. 201. Kune momein ¢ 1io-
CKOKHJIEBATBIM KOPNYCOM.

: 7
g&,ﬁ i Q—;_C /3

Puc. 202. Kunse, poplureBedb U axTeplTeBeHb MOJIENTH THIIA LHAPITH.

1 — KHMLE aXTepIUTeBHA; 2 — KMIb; 3 — O PLITEBEHbD.
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JICHHOH Yepe3 KpaWHIOW TOYKY HOCa WIM KOpPMbI (TIPOBOASAT uepe3
HaMBBICIIYI M3 HHMX), W JIMHMeH cemjioBatoct mnany6el. [locne 3toro
NOAKJIAAKH CTABAT Ha CTalese Ha JIMHMM CEYCHWS LUMAHTOYTOB M CTPOAT

Puc. 203. U306paxenne HaGopa KOpIlyca MOJIe/IM THIIA LIAPITH HA cTanee.

1 — TpaHel; 2 — KHHMLA axTepLUTeBHA;, 3 — IUNAHTOYT; 4 — KWib; § — CTPUHIEp; 6 —
dopuiteBeds; 7 — BaTepBeic; 8 — GokoBas JMHUA nany6uli; 9 — BeTaBKM; 10 — CcTanesns.

KOpryc BBepX KwieM (10T cnocob 06osiee Bcero nOAXOMUT JUIA
M3rOTOBJICHUAA  MoOJeNied [JlaHHoro tvna). B pesynbrare Bce 1unau-
royTbl MO/1€EJIH OynyT NEepHeHIMKYJIAPHbI  CTANE/JIbHOH  JIOCKe.

YCTaHOBMB Ha I10/1KJIa/IOYHbIC
PEMKH  WIMAHIOYThl, 3AKPEIVIAIT
MX B HYXHOM [IOJIOXKEHHH [PH
MOMOLIM  MaJeHbKUX OpyCOYKOB,
NPUBUHYEHHBIX K  [OJKJIa/IKaM

(puc. 204).

Puc. 204. Kperuienue inairoyra ua noj- Puc. 205. Kperienne Tpanua.
KNIa[JOYHOH pelike NMPU NOMOLUM MaJleHb
KHX OpycOYKOB JUIs mnocienyouied ycra-

HOBKH MPOJI0JILHBIX CBsA3¢H . Jlanee NOArOHSIOT LINaHTOY-

1 — wnawroyr; 2 - npomknamounett  1p1. JIA  9TOr0  CTAMECKOH WM
6pyc; 3 — Opycouku A KpervleHus. pallliWieM  YIWIsA0T  YacTh  6o-
KOBOH TIpaHH WIMAHroyTa, 4YTOOBI

obumBKa, creays u3ruby KOphyca, IUIOTHO mpwieraia K  Hemy.
Mocne TOro kax Bee winaHroyThl, a Takxke Tpaden (puc. 205) GymyT
YKPEeIUIEHbl M TLIATEJIbHO TMO/IOFHAHBI, TPUCTYIIAIOT K YCTAHOBKE KHIIA,
CTPHHIepoB M BaTepBerca. JU1a GoblLOH NMPOYHOCTH Kapkaca BaTepBeiC Ha
(popruTeBHE KpEnsAT NP NOMOLIM MaJICHBKMX JIATYHHBIX 1LYPYIIOB (puc.206).
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CTpuHreps! BHIIWIMBAIOT M3 PECK YEThIPEXYTOJIBHOIO CEYCHUA M, YCTa-
HOBMB MX Ha IUNaHroyrax, o6pabarbiBaoT pybaHKOM B COOTBETCTBHH C 1PO-
dwieM 1IMaHroyToB.

CobpaB kapkac mopnenu (puc. 207), ero cHUMAaWT CO CTanesis. 3arem
M3rOTOBJIAIOT U YCTaHABIUBAIOT KOMMHIC Jlloka (puc. 208).

K stomy MOMeHTY KOpryc yxe rotoB HaCTOJIBKO, YTO MOXHO MPHCTY-
natb K ero obumsrke. OBUMBKY OCTPOCKYJIBIX KOPIYCOB M3rOTOBJIAKT M3

Puc. 206. Kpennenue BarepBeiica y opuuteBsi.

I — dopwirerens; 2 — wypynsl; 3 —obwmpKa; 4 — BaTepBeic.

JIMCTOB (baHepepl, Cpa3y ’Ke MOKPbIBAWIIMX yUaCTOK KOpMnyca OT CKYJIbl J10
cKybl. PazBepTbiBaHKE 3THX NOBEPXHOCTEH HA IUIOCKOCTb, ¢ KOTOPOH 3aTeM
CHUMAIOT KOHTYPbI, MOXHO BBINOTHUTb T'PAQUUCCKHU, UCIIONIb3YH KOHCTPYK-
TUBHbBIH YEPTEXK MOJIEITH.

Puc. 207. HaGop kopriyca MOeIH THIIA LIAPIIH.

Onxako paboty MOKHO OOJIErYMTh, CHAB KAPTOHHBIK 111a0JI0H ¢ Habopa.
[Ipn 310M HEODXOAMMO y4acTh M TOJNLMHY (aHepbl, YTOOBI JOOUTHCA MIIOT-
HOT'O NpWICraHus JIMcToB obumBkyu (puc. 209).

[lo rotoBeiM 11a6/10HaM U3 daHepbl BbIPE3aOT HEOOXOIMUMBIC JIUCThI
(puc. 210). Jlns 3tMX uesnedt Jyuule BCero B3ATh MHOTOCIIOHHYK) aBHa-
HHOHHYI0  (avepy TOMWUMHOW 1-2 MM, B 3aBUCHMMOCTH OT pa3MepoB
Mojiend. Jlucrer OOUIMBKM TNpUOMBAIOT K KapkKacy MaJleHbKHMH TI'BO3-
AMKAMHM, YCTaHaBJIMBaeMbIMH B MmectaX Haubonbuiero usruba  06-
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Puc. 208. MU3rotoBjleHHe KOMMHICA JTIOKA. Puc.

209. YcraHoBka OSIIMBKH.

1 — GoproBas obMBKA; 2 — JIHH-
uieBas obMMBKA; 3 — KHIb.

, —

i

.

—

:
|
Puc.

¢. 210. Msrorosnenre wWabnoHOB OGIIMBKM OCTPOCKYIOr0 KOPIyca.
1 — BoproBasi 06mMBKA; 2 — AHUIIEBAs OGIIMBKA.

,m. N

i |

T T

B WY

Puc. 211. Habop kopnyca Mojie/in KaTepa.
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ILMBKH, OCODEHHO B paioHe HOCOBBIX IMAHroyToB. Jl0 TNpHUKIEHBaHHA
pa3Mepsl JIMCTOB OOIIMBKH HEOJHOKPATHO MPOBEPsIOT, OCOOEHHO TIIaTeIb-
HO MOJATOHAIOT UX 1O JIMHUAM COEMHEHMA — IO BaM, JIMCThI MpUKIIEMBAIOT
MOMAapHO, CriepBa JIBa HUXKHHMX, 3aT€M 1B BbIIIE PacroioxeHHbIX. JoBuTbhCs
Ge3yNpeyHoN CTHIKOBKH JIMCTOB MOXHO C MOMOIIbI0 pybaHKa, pauImuwif
W HAIMJIBHUKA.

Eciy CcKJiedBaHWe BBINOJIHEHO XOPOLIO, TO TIBO3[U Clie[lyeT BbIHYTb
(X OCTaBJIAIOT JIMIUb Ha Haubojiee OTBETCTBEHHBIX YuyacTKax wis obecre-
ueHuss OoJiblIeH TMPOYHOCTH * MO-
JIeJH) .

OctpocKysibie  KOpryca Mo-
TOPHBIX  KA4arTepoB  M3rOTOBJIAIOT
no Ttoi e cxeme (puc. 211).
O/HaKO HMMEITCA W HEKOTOpbIe
otnuuusi. Bo-nepBeiX, B KOp-
nmyce  HeoBXOAMMO  yCTaHOBHMTH
pa3iMuyHoe  BHyTpeHHee 0Oopy-
noBaHue: GyHOAMEHT [UIA  MO-
TOpAa, pyJieBoe ylpaBJieHUe,
panuonpubopel M Tp., a TaKxKe
cienarb 10 YCTAHOBKM OOLUMB-
K“» CKBOB_Hoe OTBEpCTHE  JUIA  pye 212, Chemubift Kan Karepa, COCTOSILMHK
JcHIABYIHOH TpyObl Bajsa rped-  yu3 rpex meranett (k puc. 211).

HOro BMHTa. Bo-BTOpBIX, Cliiefyer

npeaycMOTpeTh OoNblMe OTBEpPCTHA Ha mnanybe Ui KOHTPOJIIMPOBAHHMA
M 0BCiyXHBaHUsA NPUBOPOB M MEXaHU3MOB, YCTAaHOBJIEHHBIX BHYTPH KOP-
nyca. [ToaTomMy 4acTo uenble Kycku nanyObl, BKJIKYas HaJICTPOWKH, B 4acT-
HOCTH Kaflbl, JI€Jal0T cheMHbIMK. Kalbl, Kak M KpbILIKH JIIOKOB, 0ObIYHO
M3rOTOBJIAIOT M3 OJIHOTO KYCKa M TLIATEJbHO TMOJArOHAIT K nanybe. B Heko-
TOpPBIX CyuasiX BCIO najy0y BMecTe ¢ HaJCTPOMKAMHM [IENIal0T ChEMHOM.
Koneuno, npu 910M HeoO0X0MMO 0becreuuTs HalexKHOE KperuieHue nayOb
(puc. 212).

KOPINYCA C IUTABHbIMU OBBOJIAMH
MUIEJIb-WINAHIOYTA (C OBUWIUBKOH
M3 MAJIEHBKUX ITJTAHOK)

ItuM  cnocoBoM 0OBIYHO HM3TOTOBJIAIOT KOpIyca C IUTaBHBIMH 0OBOaMu
MH/1eJIb-IUIIAHIOyTa, B YaCTHOCTH CIIOPTHBHBIX MOJIENeH, BOOPYKEHHBIX
napycamu, KOPIyC MpH 3TOM TNOJIyYaeTcs 3HaYMTeJIbHO Oosiee JIErKHH, Yem
[P MOCTPOHKE U3 ,,TONBIX " CJIOEB.

169



MOCTPOUKA CITOPTUBHbBIX
U OBbIYHbIX CAMOXO/IHbIX MOJIEJIEX
C MAPYCAMH

CyuiecTBYIOT pas3jiMyHbIe TIPHEMBbI IOCTPOHKH MoOjesiel ITHX THIOB (OHH
By/1yT onucaHbl HUXe) . PaccMOTpUM BHavalie 1ocTpoitky HabopHOTo Kopnyca
MapycHOH CMOPTUBHOM MOJIENH, NMOCTPOHKA KOPIyca KOTOPOH M3 ,,ITOJIbIX
C/I0€eB OMMCaHa BhILIE.

Kak o00byHO, paboTy HaUMHAWOT C HW3rOTOBJICHHA 10 YEPTEKY

wmaHroytoB. Mx Bbipe3aor M3 daHepbl TONILMHOH S5 MM, npHUYeM

7 OIHOBPEMEHHO B MX IUIOCKOCTH Clie-
7 Jlyer BeIpe3aTh W nwuiepc (puc. 213).
1 Ilpy Hanmumu moka B OGuMce Lunax-
royta npopesant HeoGXoaumoe OT-
BepctHe (puc. 214).

Hanee wu3 tpex nerane#, coeu-
HEHHBIX [Jpyr ¢ [ApYyromM: CpelHeH,
Mo JUIMHE paBHOH KWJIEBOMY IUIaB-
HUKY, M JBYX KpPaHHMX — HOCOBOWM
M KOPMOBOH, M3IOTOBJISIOT KWIb CO
wnyHToM (cM. puc. 214). B koHue

Puc. 213. lilmanroyr napycHo# cnop s- KOPMOBOM YacTH CTaBAT TpaHell,
HOM MOJIE/IM C TUTABHBIMU 00BOIAMM 11O~ K KOTOpOMy I103%Ke Gy/ieT npHKper-
S R IR snena obumBka. [109TOMy 1pH BBINOI-
1 — Gumc; 2 — BoIpe3 [UIs BaTepBeiica; HCHHM TpaHla HeoOXOAUMO yMeHb-
3 — WNaHroyTt; 4 — mawuiepc; 5 — BbI- WIMTh  €r0  KOHTYP Ha TONLIMHY
pe3 JUTA KWiIf.

0BUMBKH KopIyca. U3rotoBus
KWIb M IUNAHTOyThl, mnepexogATr K cbBopke Kapkaca MoOJenu.

Ity paboty 0OBACHMM HA NMPUMEPE U3rOTOBJICHUS KOPIYca KHIEM BHU3.

Buauajie IpUroToBIAIOT JIOCKY, KOTOpas /I0JIKHa ObITh paBHa TOJIIMHE
KWis. Ha Hel BBIYCPUMBAIOT KOHTYD NPOIOTBHOTrO mNpoduis Kopmyca,
a TaK’Ke JINHUM CEUCHHA LIMAHIOYTOB MJIM, eLle JIyyule, IMHHH, COOTBETCTBYK)-
LIME Cepe/IMHAM LLUITAHTOYTOB, H HYMEPYIOT HX.

3areM JIOCKY 110 KOHTYPY BbIPE3alT, YKPEIUIAIT €€ Ha TI'OPH30H-
TAJIbHOH TUIOCKOCTH W UCNOJNB3YIOT B KA44ecTBe cTanelisi JJIs  MOJIe/H
(puc. 215).

Ha BeipesanHom mnpocdwuiie cranesis MpH MHOMOIM HeGOJIBLUMX IIypy-
NOB KpelsiT KWib W [PUCTYNAKT K YCTaHOBKE 1umaHroyTtos. Jlo wux
3aKPEIVICHUS  LUNAHTOYTbI MOJATOHAWT ¢  TNOMOLIBI JUIMHHOH pPEeHKH.
[loaroHky BBINOJAHAWT [0 TeX MOp, Moka He a06blTCa 6e3ynpeyHoro
NpWIEraHWsi  PeHKH K  IUMAHrOyTaM MO  BCEMY MX  I[IEPHMETpy
(puc. 216). Tonbko mnocjie 2TOro WIIAHIOYThl 3aKPEIUIAIOT BHHHIIOBBIM
wieeM. Ilpy nNpUKIIEMBaHWH HEOOXOIMMO CleIuTh, YTOOBI LINAHTOYThHI
CTOSUIA CTPOTO MEPNEHMKYJIAPHO KW', JUIA NPOBEPKH HCIONb3YIOT
MasieHbkMiH  oTBec. [locne yCTaHOBKM ULINMAHrOyTOB NPHKIIEMBAKOT Ba-

' BepHee, NCPNCHIMKYIAPHO OCHOBHON IIIOCKOCTH. — Ilpum. nayu. peo.
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N Ka.

1 — tpaneu; 2 — obumBka;
BbIPE3 I0J KOMMHHIC JIIOKA;
nonybumc; 5 — BaTrepBeic;
masiepc; 7 — LWIMAHTOYT.

Puc. 215. UsrorosiieHne ctaneis s NocTpoHKu HaGopa Kopiyca Kuiiem
BHHU3,

N b ow

Puc. 214. Kunb cnopTuBHOM mMojte-
JIA M LUNAHroyT B pafioHe 1aXThi
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TepBerchl M cobuparor kKomuHrc swoka. Iloka Habop coxHer, MOXHO
BBITNIOJIHMTD  TMOArOTOBHTENbHYI pabory [uiA  npeacroswied obGILMBKH
MOJIEITH.

Huxe paccMoTpum crniocob OOIIMBKH KOpryca, KOTOPbIM B [PUHIMIE
TMIPUTO/EH TIPH MOCTPOHKe HAGOPHBIX MOJIeseH JT00bIX THIIOB.

Kak M3BECTHO, KOHTYpbI IUNAHTOYTOB pa3nuyHbl. Pazmepbl Muaeb-
IIMAHrOyTa HauboNblIMe, a OCTaJbHbIC IUNAHTOYThl YOBIBAIOT OT HEro
K Hocy ¥ kopMe. [loatoMy kaxpaas 1osioca WM IUIaHKa OBGLIMBKY CyJiHa
JOJIXKHA CTAHOBHTBCA YXKE K OKOHEYHOCTAM. Ha HeGompumx momensix
CYXEHHE TM0JIOC YCTAHABJIMBAIOT IMITUPUYCCKHU, B [IaHHOM Cjlydyae OMBIT 3a-
MEHSAET TOYHOCTh Pa3METKH MOJIOoC.

Puc. 216. HaGop kopnyca napycHo# ciopTHBHOR MOJIEeIIH.

Y koprnycoB mojesied JIOBOITBHO GONBUIMX Pa3MEpPOB MJIH BhINOJIHAC-
MBIX C OIIpe[e/IeHHON KOHCTPYKTHBHOH I1€/1bl0 KaXJlasi IlaHka oOLIMBKH
JI0JIKHA MMETb COOTBETCTBYIOILUUMA npoduib. s 3Toro Ha smcre Hymaru
BbIUEPUNBAIOT TOPU3OHTAJIBHYIO JIMHUK, COOTBETCTBYIOLIYK OCH CHM-
MeTPMM MOJIeNIM B MPOJOJIBHOM HampaBjieHud. Ha Hee omyckawoT cTonbKo
MePreHAUKY/IAPOB, CKOJIBKO HMEETCs IUIAHTOYTOB; pACCTOSHUSA MEXIY
MepNEeHIMKYIAPAMHU CHUMAIOT C TEOPETHYECKOro Yeprexa, U HyMEpyHT MX
TaK e, KaK W IIMaHr oy Thl.

Jimy npoduns KaxAoro MNONYIUNAHIOYTa CHMUMAawT ¢ Habopa kop-
myca OONBLIMX MOJEJIEH ¢ NMOMOLUBIO PYJIETKH, MaIbIX — C MOMOUIbI0 HUTH.
OtcueTbl Ha pyJieTKe WIM [UIMHbI HUTEH COOTBETCTBYIOT Pa3BEPHYTOMY KOH-
TYPY KaXOr0 MOJIYLITIAHTOYTa HA TIIOCKOCTH.

CnepBa M3MeEpAOT [UIMHY [IOJIYKOHTYypa  MHAENb-UINAHIOYTd, U
3TO PAacCTOAHUE OTKJIA[bIBAIOT HA COOTBETCTBYKILUEM [€PIEeHIUKYIIApe
yeprexxa. 3aTeM MO JIHHEHKE C MWUIMMETPOBBIMU [IEJICHUAMH [UTUHY
HaHECEHHOro OTpe3Ka JeIAT Ha YaCTH, paBHble UIMPHHE IUIAHOK 06-
IUMBKX B [aHHOM cedyeHHM. llMpMHY IUIAHOK JUIsi KOPIYCOB OOBIYHBIX
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CAMOXO[IHBIX CMOPTHBHBIX WM HACTOJIbHBIX MO/IE/IeH COBPEMCHHBIX CY/IOB
BbIGMPAIOT NPONOPUMOHAIBHO JUIMHC KOpIyca: OHa cocTaBiser | cM Ui
KOpNycOB yIHHOH 110 1 M; no 1,5 ¢M aid Koprycos JUIMHOHW 10 2 M.
Ha crapuHHBIX Cy[ax LMPUHA OGLIMBKH Ha MHMie/b-lUnaHroyrte Obula He
Gonee 10—25 cM, noITOMY IS KOPIYyCOB Mmojened juiMHon o 40 cm
IMPUHA IUIAHOK JI0JDKHA COCTaBJATh 1—2 MM, 1A KOpiycoB [JTUHOH
0K0J10 60 ¢cM — 23 MM, a JUIMHOH 0KOJI0 1 M — 4 unu 5 MM.

[locsie 2TOro  M3MEpAlOT [UIMHBI  OCTaJIbHBIX TMOJIYLUMAHIOYTOB M
HAHOCAT MX Ha COOTBETCTBYIOUIME BEPTHKaJbHbIC JIMHHKM Ha 4Yeprexe.
[TonyueHHbIe OTPE3KM MEJIAT Ha
TO Xeé KOJIMYEeCTBO PABHBIX ua-
CTEH, 4YTO M OTPE30K, OTIIOKEH-
HbIH 110  MM/IE/Ib-IUNAHTOYTY.
Tak, ecnu oH Obul pasjiejieH
Ha 20 wuacrted, TO M [pyrue
oTpe3ku aenAr Ha 20 yvacTeu.
CoelMHMB  NOJIyYEHHbIE TOUKH,
HaXOAT  MCKOMbIC  MPODHIN
mwiaHok. Jlnag koOHTpoiA W BO
u3bexkaHue OlwMbOK TpM  ycCTa-
HOBKe OBIIMBKHM HEODOXOIMMO
Ha IIMAHTOYTaX MOJIeJIM OTMe-
TUTh UWIMPHUHY KaXK/IAOH I[UIdHKH.

JIpyro mnpakTHYECKHMH CIIO-
cob M3roTOBIIEHUs 1NPOdUICH
OOLIMBOYHBIX  IUIAHOK  COCTOMT
B HEINOCPE/ICTBEHHOM  CHATHH Pue: 207, Henewus npodnmell umanreyos

pa3MepoB ¢ Habopa MOJICIH.  ya grpeskn UIs MAFOTOBJICHUS OGLIMBOUHBIX
JU1a 3TOro 1UNAHTOYTbl UMPKY-  MIaHOK.

JieM pa3/ie/ifiioT Ha OJMHAKOBOE

KOJTMYECTBO PAaBHBIX OTPE3KOB M OTMEUalOT MX Ha IUMAHroyrax Habopa
(puc. 217). Tonocky ueprexHoi Gymard (kKaproHa) npukpemiait cboky
KHOMKAMU K BEPXHEMY Kpaw LUNZHIOYTOB M OTMeEYalT Ha HeH JIMHUK
CeYCHMH IUMAHTOYTOB MW JIMHMIO ceuioBatocth nanyObl. CHAB mosiocky,
BbIPE3aI0T €€ [0 JIMHWK ceuioBaToCTH. Ha JIMHMM ULINMAHrOyTOB UMPKYIieM
MEePEHOCAT [UIMHBI BEPXHMX IUMNAHTOYTHBIX CErMEHTOB M COEUHSAIOT MOJIy-
ycHHble TOukH. Pa3pe3aB NONOCKY BJOJb [OCHEIAHEH JIMHUH, M[OJYYaKOT
TaKHM 00pa3oM npoduis NepBOH IUIAHKH, COOTBETCTBYIOIMA IIMPCTPEKO-
BOMY [10fiICy CY/IHA.

[lpexksie uem BbIpe3aTh IUIAHKY, MMECT CMBbICT MNPOBEPHTh NPOpHIb
HAH[IEHHOH T[OJIOCKM, UPWIOXKUB ee K Habopy kopmnyca. Takxe mno-
CTyMalT M [IPM  M3rOTOBJIEHMM OOUMBKHM HHXHEro Tmosca, IUMyHTO-
BOrO, COMpUKacawleroca ¢ kKwieM wid yraybnedHoro B Hero. [lpu
3TOM KOpNyC CIPOAT B [IEPEBEPHYTOM TOJIOKEHHH: KHJIEM BBeEpX.
JUis  HaxXxOX/IeHUsT OCTAJIbHBIX OOIIMBOUYHBIX [UIAHOK — TOACKEB —
nonocky Oymard CHOBA HAKJIA[IBIBAKOT Ha  LUMAHTOYThi, COBMEILAIOT
C TOUKaMH, OTMEUYEHHBIMM HAa HMUX, W [Jajee MOCTYNawT TaK, KaK OIH-
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cao Bblle. Takum 00pazoM noJiyyalor WadIOHBI, CyXaliue A1s 1poguu-
pPOBaHHSA TUIAHOK .

Haxonen, npodwinu njiaHoOK MOXHO HaWTH M HENOCPEACTBEHHO C MO-
MOLLBIO 11PO3pAaYHON Oymaru — KaJIbKH, NPHKPENUB ee K HaBopy M OTMETHB
Ha Heil TOUKH J1eJIeHHs LLINAHT Oy TOB.

Inst KOpIycoB CHOPTHBHBIX WIH OOBIMHBIX CAMOXOJIHBIX NAPYCHBIX MO-
Aelel HCNONb3YI0T IUIAHKHM M3 JIMIbI, Keldpa, YepHOro M KPAacHOro jepesa
W Ap. TOJMHON 2—3 MMm. [Inankam npuaaoT HyHbIH NPOGITb C IOMOLIBIO
pybaHKka, HaNWIbHUKOB WK JI063MKOBOI nwibl. [Ipu BeIOSHEHUH ITOI pa-
OOoTbI MOIENUCT [10JKEH ObITh OYCHb BHUMATEIBHBIM, JUISI TOrO YTOOLI
JIOCTHYb XOPOLIMX Pe3YJIbTATOB.

Puc. 218. Paanuuubie cnocolbl KperieHus OOLIMBKY [IPH MTOMOLUIH MBO3MICH W 1Y pyORB:
a — npo6ka (1) W reo3fb ¢ YTOIUICHHBIMH FOJIOBKOH M OCTpueM; b — 3aruyTeiit rBO3/b:
¢ — I'BO3/lb C pACKI/ICIIAHHBIM OCTPHUEM U WIAHGOMH; d — wWypyIbl.

Cneppa yCcTaHaBJIMBAIOT BePXHHUE LM PCTPEKOBBIE MUTAHKH, 3aTEM TUIAHKH
CTaBAT NONAPHO (Ha JIeBbIH M npaBbid Gopra), ceepxy BHM3. Ilpu nepesep-
HYTOM KOpIlyCe I[UIAaHKH HAYMHAKT CTABUTh CO MINYHTOBOro mnosca. Mx
NPUKpEIIAoT K Habopy KieeM H, KpoMe TOro, NPUKOJauuBa0T OYeHb TOH-
KHMH MaJIeHbKMMH I'BO3/IHKAMM MJIM LUMHIIBKAMH, KOTOPbIE 110CJ1e BbIChIXa-
HUA KJIes BbITaCKUBAWT. [IpU HEOOXOAMMOCTH [UIA NMOBBILIEHUA NMPOYHOCTH
KOPIYCOB CTaBAT JIaTyHHble WJIM MeJIHbIC T'BO3JIMKH MIIM MalleHbKMe JIaTYH-
Hbl€ LLYPYIibl, KOTOPbIE H3 MO/1E/IH He BbhiHumaioT (puc. 218). Bee nosepxto-
CTH CONPHUKOCHOBCHUA HEODXOIMMO CMa3aTh KJIeeM.

Ecnu xopnyca B 1pOJ0JIBHOM HallpaBJIeHMH HUMEIOT OYeHb MojiHbie 06-
BOMbI, TO B TOYKaX HaubOJIbLIEH KPUBHU3HBI TPYIHO [OOMTBCS IJIOTHOIO
NpHjIeraHus OoBILIMBKU K Habopy. B 3TuX ciyvasix IUIaHKH [peaBapUIesIbHO
ClIe[lyeT pacnaputb, 4toObl caenath UX Oostee rubkumu. Ioaxonsammii cocyn
JUIA IUIAHOK HaWTH TPYIHO, NMOITOMY OObIYHO GepyT mMetayuimueckywo 1pyody
COOTBETCTBYIOLLEH JUIMHBI, 3aTKHYTYI C OJIHOW CTOpOHbI npobkoit. Ee 3a-
MOJIHAKT 10 MOJIOBUHBI BOOH, MOJABEIUMBAIOT CJIerKa HaKJIOHEHHOW Hajl
[UIAMEHEM M OIlYCKAIT MUIaHKY B KHIALLYI0 BOJLY.
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Unorpa 6GpiBaer HyYkHO, 4TOObl BHYTPEHHASA CTOPOHA IUIAHOK B IIO-
MepeyHoM CEYCHWH WMeNa Ty Ke KPHBH3HY, UTO W IUMAHTOYThI, Ha-
npumep y GONIBLIMX MOJIENeH C OYeHb NOJIHBIMH 06BOxamH. 3TOro NOGH-
BAOTCS, MCIOMB3YA TOJNIYKPYIJlble M KpyrJ/ible PpalliWid W HalWIb-
HUKK. [lOHATHO, YTO HYXHYI0 KPUBH3HY OINPeeNAlT Ha UINAHroyTax
M 110 HUM Xe rpoBepsoT ee. [loauepkHeM, YTO 3TO [eNarT JIMUL B TOM
ciyuae, eciiM  CYWecTByeT OMAcHOCTh padioMa IUIAHOK, HAYUIMX Ha
oB1IMBOYHbIE NOACKA Y OONBIIMX MOJIENEH U C OYeHb MOJIHBIMH nonepey-
HbIMH OOBO/IAMH.

[lpu nocrpoike KOPIYCOB CIOPTHUBHBIX M OOBIYHBIX CAMOXOJHBIX
Mopener M T. 1. ODWMBKY M3roTOBJIAIOT M3 [IPEBCCHHBI LEHHBIX IO-
poa (opex, KpacHoe JepeBo
M 11p.), €¢ ODOBIYHO HE MOKPbI-

BAOT JIAKOM, a oOuUMBalwT, N S

KaK cKa3aHo Bbile. [lpese- | ey e

CMHA  JTMX TMOpPOJ  OYeHb | W I[ \
|

TBep/as, Kectkas M Tpe- |
Oyer  cmeuMasipHon  obpa- |
DOTKH. '
[InaHkuM  yCcTaHABIIMBAKT _ Y/,
CBEPXYy  BHM3  TIPHOIM3M- \ )/
TEBHO /10 CEPEAUHbI BbICOTBI ‘
Kopiyca, 3ateM Heob6XoauMo Z & o
OCTAHOBUTBCA W NPOJOIKUTH —
paboTy B HAaNpaBJIeHHH CHH- :

3y BBEpPX, HW3MEHMB COOT-

T g— - Puc. 219. Ceyenre Mo MUAE/b-LITIAHIOYTY MNa-
. PANOK Yy PYCHOW CIIOPTHBHOR MOJenH ¢ HABGOpHBIM KOp-
HOBKH IulaHoK. [locrme tOro  pycom.

KaKk  Oyayr  yCTaHOBJIEHBI

BCe IUIAHKM, MOryT ObiTh OOHapyXeHbl IUeJIH, KOTOpble CledyeT 3a-
KpPbITh, 4TOOBI OOecneunTh 6e3yKOPU3HEHHOE COeJIMHEHHE M, Clle[oBa-
TeJIbHO, BOJOHENpoHHUaeMocTb kopnyca. s  aroro  Bepyr Gonee
IMPOKYI0 ITUIAHKY, TNpoduib KOTOPOH OMNpPeAeNnsoT TOYHO C TOMOILBIO
nonocku uveprexxHon Oymaru. [locie BbICBIXaHHA KJIesi KOPIYC CHH-
MalT CO CTaneas M NPUCTYNAaloT K UUIMPOBKE ero BHEIUHEH MNOBepX-
HOCTH, OJHOBpeMeHHO o0Ope3aloT OCTaBLUMECHs B KOpNnyce MaJleHbKHe
IBO3/IHKH.

Hapyxuyio  nosepxHocts obpabarbiBaior  unuivdoBaibHOH  6Gyma-
roi. EcaM  MMeoTCcs  HEPOBHOCTH, TO MOXHO TPUMEHATH, TMNpaBfa,
c GonblIoH  OCTOPOXKHOCTBIO, pybaHOK WM pawmnwib. 3ateM, TOXe
OCTOPOXXHO, MOXHO BOMTP Me[Hble WIM JIaTyHHbIE TBO3JMKH B/OJIb
wnanroyroB. OGpaboTaB  BHYTPEHHIOK  TNOBEPXHOCTb  MOJIENH, TPH-
CTyNawT K YCTaHOBKE BHYTPU Hee OT/e/IbHBIX MeXaHW3MOB, Kperuie-
HUIO ONOp M ApYyrux Jletajed, a TakxXe HacTwiy naitybbl, nocrpoiike
KOMMHICA JIIOKA U T. 1.

Mojiennu 0ObIYHBIX CAMOXOJIHBIX WM COBPEMEHHBIX CY/I0B CTPOAT aHa-

NOrHYHBIM 06pa3om (puc. 219).
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NOCTPOMUKA MOJEJEHX
CTAPUHHLIX CY10B
C HABOPHBIMH KOPITYCAMH

PaccMOTpMM  1OCTPOHKY THIMYHOTO rajiMoHa. B nepByio ouepeip HyskHO
BbIPE3aTh LUMAHIOYTbl U3 (aHepbl TOILIMHOK HE MeHee S MM IpH JUIHHE KOp-
nyca 50—-60 cM 1 8—10 mm — npu wimHe 10 1 M. LlenecooGpasHo BbIGHpaTh
davepy HaubOIbLICH TONUIMHBL (M3 JOMYCTUMBIX 3HAUCHHUH ) , YTOGBI TUIOLLA/Ib
CONPUKOCHOBEHHA ¢ ODLMBKOHM Obl1a Kak MOXHO Gosnsiue. Euwe nyuie us-

KB/

KeA

Puc. 220. TMonepeunbie ceye-
HUSt MOjieniell CTapUHHBIX CY-
Ao ¢ HabOpHBIM KoOpmy-
COM: 4@ — MOJle/lb MaJIHOHa;
b — monuens MHoronanyGHoO- |
i ro CyJ/iHa; ¢ — MOJelIb Cy/IHa
' , CMCLIAHHOR™  NOCTPOHKH.

I — nuHun Oumca; 2 —
CTOMKA Orpamx/ieHud; 3 —
daIbIIMBBIA KWIb.

rOTOBHTh LUMAHIOYThI M3 XOPOLUO BbICYUIEHHBIX [IOCOK TBEPABIX MOPOJ
nepesbeB. Ilpodpwin wmanroyros, kak BMAHO Ha puc. 220, sBiaswTCcA |, le-
abiMu ™ M BKITIOYAIOT B CeOS BEPXHIOW JIMHUIO GUMCOB M BEPXHHE YACTH LIITIAH-
royroB — tontumMbepcel, K KOTOpPbIM 1o3xe Oyaer npukperuied gansibopr.
[Tpu 3TOM HazO Y4YMTBIBATh, YTO JIMHUA OGMMCOB J10J1%kHa ObITh NMOHMXKEHA Ha
BCJIMUMHY, PaBHYK TOJILUMHE daHepbl, KOTOPOH cOOUPAOTCA MOKPBLITH BEpPX-
HIol nanydy. BHU3y B KaXJ0M LUIAHTOYTE J0JIKEH HAXOAMTHCA BbIpe3 JUidA
YCTAaHOBKM KWIfA, B JIaHHOM cCJly4yae 3TO (aJIblIMBbIA KHJIb, KOTOPbIA OJHO-
BPEMEHHO ABJIACTCA M QAIbIUMBBIM KWIBCOHOM (puc. 221, a).

MHorpa ¢anpumBbIA  KWIBCOH IPOUIEBAIOT BBEPX HACTOIBKO, YTO
ero BEPXHHMH KOHTYp COBIajaer C JIMHUMeH naanyObl, M mnanyba omnu-
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paercsi Ha ero KpoMky (Takod ¢ajblUMBBIM KWIbCOH MHOTI[A Ha3bIBalOT
KWIEBOH paMKo#). B kuibcoHe HEOOXOIMMO cpenaTh BbIPe3bl JUISl yCTa-
HOBKH M KperyieHusa wwinadroytos. IIpu takom cnocobe nocrpoitku momens
nojiyyaercs Gosiee MPOYHOH, YeM NPH criocobe, ONMMCAHHOM paHee, HO BbITOJI-
HUTb JTO CJIOXKHEE, TdK KaK BbIpe3bl B IUMAHTOYTAaX M KWIbCOHE JIOJIKHBI
ObiTh cenanbi npodeccuoHanbHo. Jlaxe HeGonbiuas oumbKa MOXeET MpuBe-
CTH K C/BHUIY LUNAHTOYyTa, BCJIC[CTBUE Yero OH He Oy/1eT HaXOOUThCS B OTHOM
pany ¢ apyrumu (puc. 221). ®anpimMBbIi KWIib, TONIIMHA U NPOGUIb KOTO-
poro OIpeJiesieHbl 10 YePTexXy, BbIPE3aoT U3 XOPOIUO BBICYIIEHHOH [NOCKH

LV B A I
l
4 ST | | B 7 8§ 9 101
Puc. 221. [Mocrpoftka MOJe/M Ta/IMOHA ¢ HAGOPHBIM KOPHyCOM: a4 — ¢ (DaIbUIMBBIM

KuieM; b — ¢ dajblMBLIM KWIeM H (PaJbUMBLIM KHILCOHOM (CM. KOHTYpP). Npoj-
JICHHBIM 10 JIMHUM  BepxHe#t nanyOel  (cnocob nocrpoikn ¢ KuwicBoill pamkon).

I — mebipeant uisn ycranoku mnauroyros; Il — nunua nany6er; 11 — danbumsbiii
wkunb; IV — Boipe3s! JU1A yCTAHOBKH IINAHIOYTOB.

TBEPJOro aepeBa. BbicoTa KWis 3aBUCUT OT IOJIOXKEHUA LUMAHTOYTOB M OT
JKEJIaHUsA MO[IENTUCTa, HO BOOOIE ero J1efalT CpPaBHUTEIBHO BBICOKHM.

Kuijib MOXHO BBITIOJIHUTB BMECTE C aXTepiiTeBHeM, GOpIITEBHEM U Tapa-
HOM, WM OT/e/bHO. B mocnepnHeM ciyvyae MX NPUKPEIUIAT K KWK Nepes
YCTAHOBKOM OOILMBKHU (CM. puc. 221).

[Tocne aroro npucrynawor Kk cBopke kapkaca mopenu. llnaHroytsr
YCTaHaBJIMBAIOT Ha (QaJbIIMBOM KWJIBCOHE C  [OMOIBI0  HeGOIbLIMX
6oxoBpIx ynopoB (puc. 222). llnmanroytel, npexjie 4em MPHKIIEHTb, HeOb-
XoauMMo nogorHars (puc. 223). JUig 9T0ro K HUM NMPUKJIIABIBAIOT JUTHHHYIO
PeHKY M OTMEYaloT KapaHmaiioM yrisl (Majiku), KOTopbie HeoOXoammo
CHATb CTAMECKOH M paulmieM. MMeeT cMbici 0 Mepe cpes3a yrjloB KOHTpO-
JIMPOBATh PEHKOM LUNAHTOYThl ([JI1 ITOrO UX yCTaHABIIMBAKT Ha KWIIbCOHE)
(puc. 224). Ilpu GonblMX KOpIHycax MaJIKW MOXHO ONPEIEITHTh 110 MPOeK-
uuu , Jlonyumpora”™.

3areM TpUCTYMalwT K CKJIEMBAHUIO LUMAHTOYTOB C KWIEBOH pam-
KOoH. Yrobpr obecnieunth KpervieHHe OOUIMBKM B HOCOBOH YaCTH, TaM
HeOOXO/IMMO [OCTaBMTh ClelHaJIbHbIe J1epeBAHHbIE BCTaBKH (puc. 225).
Ux 3apaHee, 10 YyCTAaHOBKM Ha Kapkace, BBIPE3alOT M OKOHYATEeJIbHO

177



=F
=
]
[ =)

22. YCTaHOBKa LUNAHTOY TOB MPH HOCTpOHKe MOJIe/TH TaJIHOHA.

|
1
—

Puc. 224. Tloaroska Kpace IINMaHrOyTOB: CHATHE CKOCOB.
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MOJATOHAKNT HAa KOPMNyce C IMOMOLIBI MPAMBIX W TOJYKPYIJIBIX CTaMECOK
U palUTMIIEH.

[Ipu nocrpoiike Kopiyca MOMe/lb Ha CTarneje 3aKpPeruisiioT JIMIlb Ha
BpeMs HATOXKEHUA OBILMBKH, KeIaTe/IbHO KHIEM BBEpPX.

KoHTypel OOGIUMBOYHBIX [UIAHOK ONpEIeIAIT TaK Xe, KaK OINUCAHO
soitte. IDjaHku s obumBkM ranumona Hewmpoku. Bcee pabotbl Bbi-
MOJIHAKT IUKYPKOH (HaxIayHOW Oymarou), uTO NPEACTABIIAECT HM3BECT-
Hble TPYAHOCTH, HO MHOIO IyTH
Her. [lpn mnocrpoitke Monenen
CTAPHMHHBIX CYIIOB pEKOMEH]Iy-
€TCA TPHMEHATh CBETJIbIC Ope-
XOBbI€ IUIAHKU TOJILMHON 1—
2 MM U ILMPHHOH |—5 MM B 3a-
BMCHMOCTH OT Macwraba. Eue
Jydqule MCIMOJIb30BaTh MOJIOCKH
IUMOHA, KOTOPBIH TMepea Hapes-
KOH 00s3aTe/lbHO CMauuBaioT.
YBiaxHeHHble B TEIUIOH BOJE
MOJIOCKHU  HETIOCPE/ICTBEHHO  [1e-
pef yCTAaHOBKOH IpPU TMOMOILUM Puc. 225. HocoBbie BCTaBKH.

KJled M MaJICHBKHX TBO3JIMKOB

M WmWIeK KpenAtr K kopnycy. [locne okoHuyauus paboT rBO3JIMKH
M IUMWIBKK BbBIHUMAIOT. YCTaHaBIIMBATh [OJIOCHI HAUMHAKOT ¢  KWIsA
(puc. 226).

Y kopnyca rajiuMoHa IUIOCKMH TpaHell, MO3TOMY HAJIOXHMTb IUIAHKH Ha
TAKYI0 KOpPMY HeCNoXHO (puc. 227). BeicTynbl IUIAHOK 3a TpaHel yOalisioT
JIMLIB 10 OKOHYaHUH 06umMBKH (puc. 228).

Bt
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Puc. 226. YcranoBKa o6LUMBOYHBIX UIAHOK.

Y KopnycoB ¢ Kpyrjioi KOPMOH PeKOMEH/IYeTCA B KOPMOBOM YacTH CJie-
natb GurypHblie AepeBAHHbIE BCTABKH, COOTBETCTBYIOLUME ee U3ruby, T. e.
NOCTYIUTh TaK >e€, KaK M IPH NMOCTPOMKE HOCOBOH YaCTH T'aJIMOHA, U YXKe
K HUM TPUKJIEUBATh OT/e/IbHbIEe NMOACKA OOUMBKH. [Tocne ycraHOBKH 061MB-
KU IBO3[IMKH M IUIMIIBKH BHITACKHUBAIOT U NPUCTYNaT K 06paboTke BHYTpeH-
HeH NOBEPXHOCTH.

IIpu nocrtpoiike Mopeneid CTapMHHBIX CYJ10B BO3HHUKAeT BOIMPOC,
KaK CJenarh IlyluleyHble T[OPThl HAa OTHENbHbIX 6GaTtapedHbix nanybax.
B GonpumHcTBe CcliyyaeB Ha KOHCTPYKTMBHBIX UYepTeXaX IUTNAHTOYTbI
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Puc. 227. Cpe3 BblCTYNOB (3a TpaHel)

OOGUIMBOYHKIX IUIAHOK.

Puc. 228. YcraHoska o6iumMBoy-
HBIX TUIAHOK Ha TpaHLue.
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Puc. 229. YcraHoBKa BHYTPCHHHX Nay 0 Mo yacTsM MeX 1y UINaHroyTaMH.
1 — KBaapaTHLIe PeRKH JUIA TNOMLEPKKH nany6bi; 2 — nanyba; 3 — WNAHTOYT;

4 - myuledMbie MOPThl; 5 — BEPXHAA THHUA NanyoObi.
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Puc. 230. YcraHoBKa BHYTpCHHEH
nanyGel MO 4aCTAM MEXOY LUMaH-
royramu Bo Bpems paGotel mo o6-
iuBKe GopTa.



pacronaralTcs MexJly COCeHHMH IylieuHbiMu nopramu (puc. 229). Ecnu
€CTh IUIIAHTOY Thl, KOTOPbIE [IEPECEKA0T Iy LIeYHble [IOPThI, TO UX HYXKHO 3aMe-
HHUTb COCE[HUMM WIH CeNIaTh TaK, KaK M0Ka3aHo Ha puc. 229.

[Ipexae 4eM nNpUCTYIMTL K YCTAaHOBKE OOpTOBOM OOLIMBKH, He-
oBX0MMMO Ha BHElIHEH CTOpPOHE IIMAHTOYTOB OTMETHUTh JIMHWUM cede-
HHA MX ¢ nanybaMM M yCTAHOBMTH BHYTPH KOPIyca CTCICBHI [JIsi MavyT.
Yxe roBopwiIOoCch, YTO IUIAHKW OOIUMBKH  HAUMHAWT [PUKPEIUIATH
¢ kwis. He pnoxopmsa no nuaMM rnepBoi OatapeitHoi mnanyGei, paboty
npexpauaior. Teneps MexXJy BeTBAMM IUMAHTOYTOB HA/0 YCTaHOBHUTbH IIO-
MepeuHbie ONOpHbIE PeHKM KBAJPATHOTO CEYCHUS] M YKPENUTb MX Ha IIMaH-
royrax HWXe JIMHUM T1iepeceueHusi ¢ nanybod Ha BeMUYMHY, PaBHYK TOII-
wuHe nanyonr (puc. 230). IManyOy BbINOAHAIT M3 TOHKOW aHepbl TOM-
IWMHOH 1—1,5 MM B BH/Ie OT/ICJIBHBIX YaCTeH, KOTOPbIE CTABAT HA OMOPHBIE
perku Mexy mmnanroyramu. Ha danepy npuxiienBaot nanyGHbIA HACTHII,
M3rOTOBJICHHBIH M3 MOJIOC CBETJIOTO OPEXOBOro WM TUKOBOIO LINOHA.
Pazmepsl 1monoc, HMHTHpyIOWIME JIOCKH [aiyObl, BBHIOHPAOT B COOT-
BETCTBUM ¢ Maciutabom  Mojenu (IOCKM CTAPUHHBIX CYIOB ObUTH [UIH-
HOM 4—8 M u mmpuHon 15—18 cm). MMoatoMy Ha 1ulaHKaX ¢ TIOMOLLBIO
MAaJIEHbKOH CTAMECKH CJie[lyeT NPOUYepPTUTh MOJIOCHI, PaBHbIC [JIMHE [IOCOK.

Koneuno, nocku Hactuna nasyGbl MOKHO HAKIAIbIBATH ¥ HENOCpe[-
CTBCHHO Ha canepy, yumthiBag Macuitab mojenu. TInaHku npukpennsior
B OCHOBHOM Ha BepXHWW0 nanyby; Ha BHYTPEHHMX >Xe najsybdax, KOTOpPbie
CHApPY W BH/HBI JI0X0, 3TOI0 MOXHO HE [1€J1aTh.

[Tocnie T1oro kak 6yaer ycTaHOBIIEHa [0 YacTAM nepBas nanyba
MEXy UIMAHrOyTaMHd, HPOAOJDKAIT HAKIIa/[AblBaTh OOLMBKY Ha KOPIyC
BIUTOTh [I0 BEPXHEro KOCAKA IylUeYHBpIX HOpPTOB 3TOM manybbl. [Ipu 2tom
BEPXHHH KpaH [OCJIeAHeH IUIaHKH [JOJIKEH COBNACTh € HWKHUM Kpaem
BEPXHEro KocAka mymeyHoro mnopra (puc. 231). Barem Ha obumske
BbIUCDUMBAIOT YETbIPEXYTOJIbHUKM JUIsL MyDIeYHbIX noproB. MX wmpuHa
J0/KHa  Obith  OOJIbLIE YKa3aHHOM Ha 4CpPTeXe, TAK Kaxk 10 6okam
npopesn Oy/yT ycTaHOBIICHBI OOKOBBIE KOCHAKM, CYXAaIOlMe I1yIIeUHbIN
1opT.

BbIuepTHB 4eTBIpeXYrOJIBHUKH 1IOPTOB, K HUM HM3HYTPH [PHKJIEHBAIOT
M0 [Ba BCPTUKAIbHBIX (AIBLUMBBIX KOCAKA, BHYTPEHHHE KpPasi KOTOPBIX
JOJDKHBL COBIAIATh ¢ [POpPE3acMbIMH CTOPOHAMM IyIICYHBIX TopToB. MX
BbIPE3al0T HOXKOBOYHBIM  TMOJIOTHOM M 00pabarbIBalOT  HAIMIBHUKOM
(puc. 232). Ecnu Ha MecTe mnOpTa HaXOJMTCA WIMAHTOYT, TO YacTh €ro
yranswot. K ornumMdoBaHHBIM - BEPTUKANLHBIM  CTOPOHAM  OTBEPCTHSA
NPUKIICUBAIOT KYCOUKM perxH, u3obpaxawoume OOKOBbIE KOCAKH MOPTa
(puc. 233). OnHOBPEMCHHO K BHYTpEHHEH CTOPOHE OBIMBKY NPUKIEHBAIOT
HIDKHIOI TOPH3OHTAJIBHYI0 UETHIPEXYTOJIbHYI0 DPEHKY, MNpPeJCTaBIIAILLy 0
HUXHHH KOCHK 1opTa.

3aTeM HaKJIA/IBIBAIOT CHEAYIOIMe JIBE WIM TPH OOIUMBOYHBIC TUTAHKH
M M3HYTPH TNPHUKJICHMBAIOT YETHIPEXYTOJIbHYID PEHKY — BEPXHHH KOCAK
nopra. Ha oTol peiike HeTPyQHO clienaTh IHAPHHP JUIA KPBILIKU MMy-
LieyHoro  nopra. Jlasee mpuKpennAoT - nocnefyioupe  IUIAHKH  06-
IUMBKH BIUVIOTh /IO JMHWUM BTOPOM MNajyObl WM NOCTYHAIOT, K4aK CKAa3aHo
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BblllIe. AHAJIOTMYHBIM 00pa3oM OOUIMBKY HAKJIA[IbIBAOT M HA BHEUIHIOW
M Ha BHYTpeHHI0 cTopoHbl danbsuibopra. [lycteie npocrpancrBa mexuy
ero ONnopaMu MMeeT CMbIC/I 3aMOJIHUTh KYCOYKaMM peek. 3aTeM Bblye puM-
BAKOT YEThIPEXYTOJIBHUKH JUIA MYILIEYHBIX NOPTOB BEPXHEH MasyObl U BbIpe-
3a10T UX YXKE U3BECTHBIM CIIOCOBOM.

BepxHioto nanyby, axtep- 1 GOpAeKH yCTAaHABIIMBAIOT MOCJIE BBINOJIHEHHS
B HUX OTBEPCTHH JUIA NPOXOja Maut (MAPTHEPCOB) U OTBEPCTHUM IS JIKOB.
Ha BHyTpennen cropoHe ¢ganpubopra KpensaT BaTepBerC M IUIAHLIUMPb, H3rO-
TOBJICHHBIH M3 IUIAHOK, NPOQWIb KOTOPLIX CHAT C yeprexa. Buaumere onopsi
PEITMHTa M3rOTOBJIAKT U3 MAJIEHBKHX PEEK KBAJ/IPaTHOTO WIIM NPAMOYTOJIb-
HOTO CeUEHMSs, CYIXKAIUIMXCHA KBEpPXY, M TNPUKIJIEMBAIOT B HYXHBIX MeECTax.

Jis ypoberBa  kakayl nojiocy OOUIMBKH  BBINOJIHAKT M3  OJHOH
[UIAHKHW; B JIGHCTBUTEIIBHOCTH OHA COCTOAJIA M3 HECKOJIBKUX JIOCOK.
Y MOE/IHCTa MOXKET BO3ZHMKHYTb BOIPOC, OCTABIATH WMIIM HE OCTaBJIATH
Ha oOwmBKe rBo3au (Hareau) 3amerHbiMu. Kak yxke ynomuHaiocs,
paHplte He Bce Harenu Obutt Bupmbl. Jlo XV B. s kpemnenus o06-
IIMBKH 4acTo BOOOLUE INPUMEHAIU [lepeBAHHbIE Harelu (Kak, BIIPOYEM,
nenalT W B Haum [HW). ToJbKO MMPCTpeK W mosic OOIIMBKM B paloHe
BATCP/IMHUH  KpenuwiM ckBO3HbIMU Oontamu. [onoBku wHarenen uvacro
yTaljiMBajiM, a  yriaybreHMs  3aKpPbIBAJIM  JICPEBAHHBIMH  NPOOKAMM.
Ilpy  kpersienun  Hactuia  natyGbl  NOCTYHaIM  TaAKUM ke  obOpasom.
Ecnu mojens HeGonbias, 10 W300pa3suTh TONOBKH Harelied, Hanpumep,
B maciwitabe 1 : 100 HeBO3MOXHO — uX Juamerp Oyjier paBeH NPUMEPHO
0,3 Mmm.

[NOCTPONKA HABOPHBIX KOPITYCOB
C THYTbLIMH WINMAHTOYTAMH
MO WABJIOHAM (JIEKAJIAM)

Jror  cnocob, NPUMEHAWIIMIACA M B CYJOCTPOEHHM, COCTOMT B [1O-
CTPOHKE KOpIyCca 10 CHeuuasbHbiM 111abioHaM, NPUTOIHBIM JIJIA CO3J1a-
HUA CEPUH.

Benencreue cpoeit crienuduuHocTM 310T cnocob, xak Oyer BHIHO
M3 JLaJIBHEHILero, [PUMEHAIOT TPAKTUYECKH JIMIIb  [UIS  M3rOTOBJIE-
HHSi  OYEHb JIETKMX  BOJIOHENPOHHUI@EMbIX KopiycoB. Pabory wHauu-
HAaT ¢ M3roTOBJIIeHWA wabmonoB. MWX cuHumalor ¢ ueprexa Kop-
llyca M BbIpe3awoT W3 daHepbl WIM JJOCKH TONILMHOW He MeHee 20 MM,
B 3aBUCUMOCTH OT pasMmepoB moaenu. [lpodwib wabnona 1o cpasue-
HUIO C KOHTYPOM IIMAHTOYTOB JIOJDKEH OBbITh YMEHBIICH Ha TOJILMHY
obumBkH  (3—4 MM) mwioc TONMMHY umaHroyta (3-4 mm). Koutyp
WAbJOHa  BBIUCPYMBAIOT  MAPAUIENIBHO  KOHTYPY, COOTBETCTBYIOLIETO
LIMAHroyTa M 4Yepe3 KaJibKy MepPeHocsaT Ha Jocky. Ha kaxjaom mabnone
HCODXOAMMO  TIpOJIeNiaTh  YETBIPEXYrOJibHble  BbIpe3bl JUIA  NpOXOJia
MPO/IOJIbHBIX PEEK U YCTAHOBKH KHIIA.

3ateM 1I0/IFOTaB/MBAIOT CTaNelb — CTPOrO [PAMOYIOJIBHYI0 JOCKY
C IUIOCKMMM [3apaUIeIbHBIMU  HApPYXKHEIMH  [OBepXHOCTAMHM. lllupuna
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JOCKHM [IO/I)KHA PABHATHCA LLIMPUHE HAMMEHBILErO IINAHroyTa, 4ToObl Ha HEH
OBUIO JIErKO BbINONHATL HeoOXonumble pabortel. Ha cramene mpouvepuuBaioT
NMPOIOJIbHYK OCh CMMMETPUM MOJIENIM M JIMHMM LINAHrOyTOB. 3areM mepe-
BepHyTbie 1abnoHepl (npy pabore 3TUM CNOCOBOM KOpIYC CTOMT KHIeM
BBEPX) KPENAT HAa CTANeNIbHOM AOCKEe Ha JIMHMAX LINAHIOYTOB C MOMOIIbIO
NPUBHUHYEHHBIX MaJIeHbKUX BOKOBBIX OpycoukoB (puc. 234).

CrnejiyeT [OMHMTb, YTO [IPH M3rOTOBJIEHHMHM 1IAGJIOHOB — aJIbIIMBBIX
LINAHTOYTOBR — HAI0 Y4YMThIBATh CEUIOBATOCTH ManyObl, MOITOMY IpHMe-
HATb NOMAKJANKH He Tpebyercd; HeoOXOAMMO TOJIBKO Ha KpasxX 1ablioOHOB
OTMETUTh JIMHUIO BepXHero kpas kopnyca. lllabiioHpl HY)XHO ycTaHaBIMBaTh

Puc. 234, YeranoBka 1maGioHOB LINAHTOYTOB — JeKall — JUIs MOCTPORKH KOpIyca crop-
TMBHON MOJE/IM MEXK/IYHAPOJHOTO KJjlacca A ¢ FHYTBIMH LUMAHTOyTaMu M o6iuMBKOl M3
IUTAHOK.

1 — BbIpe3 I KW, 2 — wabinoH U3 ABYX MOJIOBUHOK; 3 — cTanedab; 4 — nogkpen-
nawwme Bpycouku; 5 — BbIpes [UIA CTPUHTepa.

¢ OONBLUION AKKYPATHOCTBIO: OHUW- JAOJDKHbI CTOATH CTPOTO BEPTHKAJIBHO
u cummetpuuno JIIT. [llaGnonsr BooOmIE MMEET CMbICIT BLINOJIHATh U3 IBYX
[I0JIOBHH, UTO B HOC/eyioueM 00/1eryuT ux vialeHue.

Tpaneu Mojenu JienawT U3 OJIHOTO KycKa jepeBa, 1poduis KOTOpPOro
YMCHBILAIOT Ha TOJLMHY obumBiu (puc. 235). 1o 3aBepiueHuy NOCTPOAKH
KOpIlyca TPaHell OCTAeTCA BHYTPH HEro, MojroMy ero noJjioXKeHUe 1o BbICOTe
AO/KHO BbITh OYEHb TOYHO BbIBepeHO. KpensAr rtpaHel Ha craneie ¢ I0O-
MOIIIbIO JIEPEBAHHOIO DpycouKa, BbICOTA KOTOPOTO PABHA IPEBbILIEHUIO HOCA
OTHOCHTEJIBHO KOPMbl.

[Tpexne yem wabnouer OyyT 3aKpervieHbl, HEOOXOAMMO CHATH MAJIKH.
TouHocTs 06BOOB KOpIlYCa KOHTPOJIIMPYIOT PEUKOH.

3areM M3rOTORJIAKT Kb, KOHTYP KOTOPOIrO CHMMAKT C IPOCKLMH
,bok”. Kuib [genawr M3 Tpex JeTalied: HOCOBOW, BKJIOYalouien ¢dop-
IITEBEHb, CPe/HeH, K KOTOPOM KpenuTcs KHIEBOH IUIABHUK, H KOp-
MOBO#H, KOHCL KOTOpPOH KPpensT K TpaHuy. B xuie [goikHbl ObiTh 1po-
JIe/IaHbl  BbIPE3bl JUIA YCTAHOBKHM TIHYTBIX ULINAHroyToB. KujieBon 1miaB-
HAK BBINOJIHAIT M3 HAIOXKCHHBIX [Pyr Ha Jipyra ,lelbHbIX” CJIO€B
(puc. 236). T'0TOBBIH M NOJAOrHAHHBIH KWIb HAKJIIA/IbIBAIOT Ha 1Ia0I0HbI
u kpensat (puc. 237); Ha KOpMe NPUBMHUMBAIOT, a HAa HOCY YyCTaHaBJIM-
BaloT Opycok ¢ mnazom (puc. 238). Jlia OojblueH HAJAEKHOCTH KHIIb
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Puc. 235, Jlerasim kperieHus

TpaHila.
I — wmanroyr; 2 — wabmoH; 3 —
KHWIIb;, 4 — Tpadeu;, 5 — ojakia-
JouHble OpyCcKH; 6 — CTpHHTep. K
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Puc. 236. Moaronka kunsi. 1

Puc. 237. ToroBas ¢opma u3 wabnonos u ycrawoska THYTBIX LUN4HIOYTORB,

I — MajleHbKHe FBOIIMKH ¢ manbamu s KperneHus IUMTEHTO YV TOR.,

Puc. 238. Jletann noctpolKH HOCOBOH OKO-
HCYHOCTH.,

I — 6pycox; 2 — mabnou; 3 — Kb, 4 -
IWIMAHTOYT.
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HECKOJIbBKMMH  LIyPYyNdMM MOXHO 3aKPeluTh W  HENOCPEICTBEHHO Ha
mabnone. Ilocne oxonyanus paGoThl LIYPYIbI BBIHMMAIOT, a OCTaBILMECS
OTBEPCTHS 3aJ1€JIbIBAIOT NIPOOKAMU U3 TBEP/IbIX 10O/ JIepeBa.

OnHoBpeMeHHO — ycTaHaBiMBaloT W 0Be NpojloNbHBIE  pedkH (M.
puc. 237). Ilocrne 9T0ro NPUCTYNAT K H3rOTOBJIEHHIO THYTBIX INAHIOYTORB
M3 peeK SICEHS NPAMOYTOJIBHOIO CEYEHHMS TONIUMHOK 3—4 MM M 1M PHHOH
810 MM, B 3aBHCHMOCTH OT pasmepoB Mosenu. (ITpusenetbl pasmepbl uis
CHOPTUBHBIX MO/IENIEH MEeX/1yHapoJaHbIX KiaccoB M u A.) Peitku Hapesaiot
TaK, YTOObI MX [UIHHa Obuta Ha 1—1,5 cm Gosblie WIMHBI NepuMeTpa wabnoua
no uanybei. Ilocne oxoHYaHWsi paBOThI BBICTYNAIOUIAE YACTH IUITAHIOYTA
obpesaror.

Puc. 239, [letanyu KperwicHUA THYTOrO LIMAHIOyTa.,

1 — rHyTBIR wWwnaHroyT; 2 — ob6mwmBKa; 3 — wadbnoH; 4 — CTPUHIEP; § — WIHYpP; 5 —
KpernuTe/bHbIA OpyCcoK.

Pelkyu U1 1INMAHTOYTOB HAKJIAJbIBAIOT HA 11a0NOH B HAMOYCHHOM BM/1¢
u u3rubator, npeosionieBas omnpejeneHHoe conporusienne. Ha xwie ux kpe-
AT MaJIEHbKUMH JIaTYHHBIMM LUIYpynaMu (OKeJlaTesIbHO Tpe/IBAPUTEIIBHO
B PeHKax IMPOCBEPIUTh OTBEPCTUA [IPH IIOMOILLM CBEPITUIIKH MK OypaBuMKa),
a Ha NPOTHUBOMOJIOKHBIX KOHIAX — LHYpoM (puc. 239). MoxHO HX npUKpe-
IUIATH U HEMOCPeACTBEHHO K 11abI0OHAM MaJIeHbKMMH IBO3JIMKAMH ¢ KapTOH-
HBIMH LIanbaMu; MO Mepe yCTAaHOBKM OOIIMBKH I'BO3IMKH BbiHMMaT. Llene-
00O Pa3sHO MeX/1y LIMNAHIOyTaMM M 11a6JI0OHaMM IIPOJIOKUTE JTIUCT MPOMACIICH-
HOM ByMaru, yToObl PH MPUKJICHBAHUU OOILMBKHU OHHU HE CKJICWIIMCD.

[Tociie sToro npucrynawoTt K HajnoxeHuo obumeku. g mwianok obums-
KM HCHOJIB3YIOT KeJIp, KPACHOE JiepeBO, THK (eciH ODIUMBKA OCTaHETCH BM-
AMMOMH) W JIMILY, 4TO MeHee >XeiaresbHo. lMpHHa IUIAHOK B CEYEHHH 110
MU/ICb-LINAHTOYTY Yy Mojlened kiacca A ([UIMHa OKOJIoO 2 M) COCTaBlsieT
20—-25 mMm (Ha xoHuax — 9—10 mm), tonumHa — 3—4 mmM. COOTBETCTBYIO-
LLMe pa3Mepbl UMEIOT M IUTAHKH OOLLIMBKM Y JIPYTHX MOJIeJIeH.

O6LIMBKY Ha IUIAHKHM Pa3MeEualoT Ha LUNAHTOYTAX W CYXKAT K OKOHEY-
HOCTAM TaK e, KaK OMUcaHo Bblille. [ITaHKH HaKIQ/IbIBAOT OT KWISL BHU3
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M NPUKJIEMBAIOT CHHTETHYECKMM KJIEEM; KOHIBI MX [PUBHHYMBAIOT
MAaJICHbKHUMH JIaTYHHBIMU 11ypynamu 15 X 1 MM (puc. 240 u 241).

Kaxnyw IwlaHky K [UNAHTOYTy UPHUOMBAIOT MajieHbKMM T'BO3[IH-
KOM C KapTOHHOH wanOoH. JLiMHa rBO3[MKa He [OJKHA [peBbILIATH
TOJILUKHY LUNAHroyTa, MHavYe OH BOWIET B 1IabioH. Ilo Mepe ycraHOBKM
IUIAHOK  BHIHUMAKT TIBO3[IMKHM, paHee 3a0u-
Thie iA  Kperwlenua wmaHroyrtos. [locrne
TOro Kak paborel 10 obumBke OyayT 3aKOH-
YEHLI M KJIEH BBICOXHET, HEOOXOAMMO BbIHYTH
OCTaBlIUMECs TBO3JIMKK W oOpe3ath I1U1aHKH,
BbICTynawuwMe 3a tpadeu. Ilocne atoro BHel-
HIOK  TOBEPXHOCTb =~ KOpIyca [POLIKYPHUBAKOT
CHayaJla KpyIMNHO3EPHUCTOH, a 3aTeM MeJIKO-
3¢ PHUCTBIMHU 1KY PKaMH.

Tenepp MOXHO CHATH KOPIyC CO CTamness
H TMPUCTYIMTh K YIJaJIeHHI0 BHYTpeHHeH (HOpMbl
M3 wabnoHa M npoposibHeIX peek. [lponosis-
Hble PEHKHM, NPHBHHUYCHHBIE Ha KOHIAX, He-
obxonMMoO  TwaTenbHO OBpesath ONM3KO K
dopiuTeBHIO M TpaHLy, a4 OCTABIIMECH YACTH
YAanUTh ¢ 1OMOuiblo  ctameckHu. [lponors-
Hbl€ PEHKH MOXHO W OCTABUTb — OHH OyayT
CIIYXXHTb B Ka4eCTBe KIIAMCOB.

[locne 3TOrOo mMpHCTYnawT K IMPUKIIENbIBA-
HHIO OOLUMBKHM K WIMaHroytam. JIis 2TOro MCHosib3yoT MajleHbKHe MefHbie
33aKJICNKH, [UTHHA KOTOPBIX HECKOJIbKO BObIle TONUMHBI KOpIyca (TOJIILMHA
OOUIMBKH M LINAHIOYTOB — 0KOJI0 10 MM), a iMameTp paBeH NPUGIH3UTEITb-

Puc. 240. Jlertanu ycTaHOB-
KH OOIHIHBKH.

I — rmiaBHMK; 2 — ODIUMB-
Kd; 3 — WMAHTOYT.

2 P i

=

=

-

Puc. 241. O6umBKa Kopnyca o popme U3 1wabnoHoB.

HO 0,5 mMm. Eciiv juimna 3aknenok Gosnblue, T0 MX ciienyer oGpesats. [Tocpe-
AMHE [IHPHHBI TUTAHOK M COOTBETCTBEHHO MOCPEMHE LIMPUHBI LLUIAHTOYTOB
[TPOJICJILIBAIOT CKBO3HbIC OTBEPCTHA, [IMAMETP KOTOPbIX HECKOJBKO MEHb-
e auMamerpa 3akienok. OTBepcTHsA Cllerka pa33eHKOBBIBAIOT BUHTOBBIM
CBEPJIOM, UTOOBI rONIOBKH 3aKJIENOK YTOMAIM B HHX, W, BCTABMB 3aKJICIIKH,
PacKJIENbIBAIOT MX.
3aTeM NPUCTYNAOT K KPEIUICHHIO KJIAMCOB — peeK KBA/IpaTHOIO ceue-
HUA — BHYTpH Kopnyca BHoJIb ero Kpas. [lepen stum Bo n3bexanue usme-
HeHHA (OPMbI KOpIyca, €ro yCHJIMBAKT, YCTAHOBHB OJIHY W/IH [1B€ pPeHKH
NONEPEK MUIEJIb-LUNAHTIOY T4.
187



Puc. 242. Jleranu opmbl M3 wabnoHos
C HECKOJILKMMH TMPOIONSHBIMH CBA3AMH
(MOCTOAHHBIMH — [POAO/ILHEIMH ,,0anKa-
MH” M BPEMCHHBIMH — BCIOMOTaTe/IbHbI-
MH pefikamu) .

1 — mnpogonbHbie pedku; 2 — WAbIIOH;
3 — npoponbHbie |, 6anku’ — CTpUHTEPBI;
4 — MNpoa0JIbHbIE PEUMKH, BPEMEHHO YK-

pelUIeHHbIEC HA FTBO3JIHKAX.

Puc. 244. UsrorosiieHHe MOHOJIHMTHOM
dopmbl wis HeGoNpIIKMX Cy10B (LLLIIO-
MOK) W3 jlepeBAHHOro 6pyca.

Puc. 245. I'otoBas MoHONIWTHas dop-
Ma.
1 — TpaHew.
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Puc. 243. Jletanu VYCTaHOBKH THYTBIX
LUNAHTOYTOB.

1 — npoaonbHbie PEHKH; 2 — KMIb; 3 —
wabyioH; 4 — THYThIH IUTAHIOYT; S5 —
MpoMoJibHAA pelKa, BpeMeHHO yKpen-
NEeHHAad WHYPOM; 6 — CTPHHIEp.

Puc. 246. MaroTosnenue npoaonbHoOro
JIMAMETPAILHOTO W TOPHIOHTAILHOTO
npodmner s Hebosnblioro cyjiHa
(LUTIONKH) .

l — nponosibHbIA npodwis Kopnyca;
2 — TOPM3OHTWIbHBIA nHpoduas Kop-
nyca.



Knsimcpl craBaTt no Kpawo koprnyca (1o obBojy) ¢ NMOMOILBI0 MajieHb-
KHX CTPYOUMH M 3aKpeivifioT KjleeM M MeIHbIMH 3akiienkamu. M3rotoBus
OUMChI, UX CTABAT Ha KJIAMCHI, @ Ha OUMCBI HAKJIa/IbIBAOT Manyoy.

CyuectByer ¥ Apyrod cnocod NOCTPOHKH KOPIyca ¢ THYTHIMH IIIIAH-
royramMu npu nomoiuu wadsonos. UX npoduiv yMeHbLIAIOT JiMIb HA TON-
WMHY OOLLMBKH, a 1npoaosbHbie ,,0anku’ yraybisnT B 11abnoHbl Tak, 4TOObI
Mexay ,,0a1koil” 1 Kpaem wabioHa OCTAICH NPOMEXY TOK, PABHBIH TOJILII-
He LUMaHroyTa.

Ha mabinoHax MajIeHBKHMM TBO3IMKAMH WM IIHYPaMH KpEMAT He-
CKOJIbKO BPEMEHHBIX MpPOJOJIbHBIX PeeK KBAJIPaTHOIO CEYEHHsI, 110 YeTbipe
C KaXI0H CTOpoHbl Kopiyca (puc. 242). lllnauroytel BBOASAT Mexay ,,6ai-
KOH” M TIPONOJIbHBIMU peHKaMu (puc. 243), M MX KOHUbI [IPUBHHYHUBAIOT
MaJIEHbKMUMHU LIYPYIIAMHU: K KHIIK0 — HArJyXo, a Ha MpOaoJibHbIX ,,0ankax™ —
BpeMeHHO. JIna co3panus HeoBX0aMMOro M3ruba WIaHroyThbi JIONOJIHUTEIIb-
HO CTAMMBAKT IUHYPOM, NPWKUMAKLIMM HMX K [1pOJ0JIbHBIM ,,0ajikaM’.
[Tocne storo npucrynawT K o0LMBKE KOpIyca, IIPUYEM 110 Mepe YCTaHOBKH
[UIAHOK YNAIAKT BpeMeHHbIe NpojiosibHble pedku. OkoHvatenbHyw obpabot-
KY NMPOBOJAT TAK, KaK OMMCAHO BBILLE.

[To dpopme u3 11aBNOHOB CTPOAT HEBONIbUIME MOJIE/IA CTAPHUHHBIX CYIOB.
Jror cnocod ocobeHHo yrnoGeH NpH NMOCTpOHKe pabouMx M ClacaTe/bHbIX
LUTIONOK CTAPUHHBIX W COBpPeMeHHbIX cyaoB. [To onHoi dopme MOXKHO cj1e-
J1aTh HECKOJIbKO OJMHAKOBBIX LUIOIOK, M, TAKUM 00pa3om, MOJHOCTHIO
BOOPYXUTb UMM CY[IHO.

®opma MoxeT ObITh ¥ MOHOJIMTHON. PaccMOTpuM, Hanpumep, crnocod
M3TrOTOBJICHMA MOJenU uUlonKu 1o dopme (puc. 244 u 245). O6pabotas
BHEILHIOK IOBEPXHOCTh (POPMBI B BH/IE MOHOJIMTHOIO KOPIyca M3 Keapa
MEJIKO3ePHUCTOM LIKYPKOH, €¢ HATHPAKT HECKOJIbKMMHU CIIOAMH HEOUYMLLIECH-
HOrO BOCKa, 4YTODOBbI npegoxpaHuTh OOIUMBKY OT NPHKJICHBaHUA K ¢opme
KJIeeM, MONaBIUMM Mexay IutaHkamu. [lociie Toro Kak nepBbii ¢/10H BOCKa
BIMTAETCA B JIEPEBO, €ro MOBEPXHOCTh PABHOMEPHO MOKPLIBAIOT [10CIIEAYIO-
MM CJIOEM H T. JI.

3areM M3 (aHepbl, TAKON € TOJILUIMHbI, KAK U KHWIb Ha YepTCKe, Bbl-
MWIKBAKT 1POJIOJIbHBIH  NPODUIL  UUTIONKH, HPOXOAALMA 110 BEPXHHUM
KpafMm WNAHroyToB y kuna (puc. 246). Bionb JIMHMM KWIS J€Nal0T pAaj
BbIDE3OB JUIA YCTAHOBKM umaHroytos. U3 dauepbl BbIpe3aloT U BHYTPEH-
HHH NpoQWIb Kpasd UUNOIKH, COOTBETCTBYIUMH TFOPU3OHTAJIbHOM NPOEK-
uMM Kopnyca. Buonp nonyuuBuierocs 11abnoHa TOXe BBIUIOJHSAIOT Bbipesbl
V1A NPOXO[a IUNAaHroyTtoB. 3atemM ¢aHepy ¢ rOpPH3OHTAIbHBIM [HADIOHOM
HAKJIa[1bIBAKOT HA HOPMY M NPUKPEIUIAIOT K HeHl WNWIbKAMK, BOUTHIMU
110 JIMHUM CeUTOBATOCTH NajiyOsl.

[locie storo ycranapauBarot wWabloH ¢ MPOAONBHBIM  HPOdHIEM
M Kpenar TpaHel. I'HyTble WINMAHTOYTbl M3 TOHKOW (aHepbl BCTABJIAKOT
B OTBEPCTHA B OOOMX NpopWIAX M 3aKpeiiisT Ha kune (puc. 247).
OxonuuB 31y pabory, npucTynawT K OOHMBKe KOpIyca IUIaHKAMH
U3 IUNOHA, HECKOJbKO CY)KEHHbIMHM Ha KoOHuax. [L1aHkH HakiaapiBaoT
Ha KOpPMyC OT KWIS M Kpenar KJeeM M wiuibkamMu (puc. 248). Nanee
JIKLIHIOW  Y4aCTh BEPTUKAJILHOIO 1pOdWIA Cpe3aT, a HapyxXHyl 110-
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BEPXHOCTb KOpIyca ULIMQYIOT U NIOKPbIBAIOT Pa3BeCHHBIM JIAKOM. ['oTOBBIH
KOpIlyC CHHMaioT ¢ (OpPMbI M HACBILAIT HEODXOAMMBIMH BHYTPCHHHMH
U BHELIHUMHU [1eTAJIAMMU. :

Puc. 247, YCTaHOBKA M'HY ThIX LUMAHI'OYTOB.

] — rHYTbI€ LINMAHIOYTH; 2 — TpdHel; 3 — LUIMIbKH.

[lofBOS MTOr, CKaXKeM, 4YTO Bbille Obula C/leJlaHa TMOMNbITKA OfK-
caThb pa3jiMuHbie CHOCOOBI  MOCTPOHKH KOpIyCOB mopenen. IlpuseieH-
Hble paHee  CBEJACHH#A, HaleeMCcs, MO3BOJIAT  BBINOIHUTL  MOCID,
TOYHO KOIMPYIOLLY OpWUrHH1. 3aMETHM, 4YTO MOJE/b, [EPE/IaloLLy o
NeHCTBUTE/IBHOE CTPOEHHME Kopilycd, OoOMBaTh CIc-
AyeT TONBKO /10 MOJOBMHBI. JTO MO3BOJIMT NOKA3aTh
BCe JIeTA/IM BHYTpPEHHEro ycTpOMCTBA, MHauye BCE OHM
OYIAYT CKPpbITbl OT 3pUTEIIA.

' =
e

Puc. 248. Kpemwiehde oGIIMBKM KOpryca [PH NOMOIUM IIMWICK € 3arHy ThIMH
KOHIIAMH.

KOMITIO3UTHBLIE KOPITYCA

Taxkue KopIyca U3rOTOBIAIT U3 ABYX uacted. HuxHiow, noxonsmyio 10 Jin-
HUM HWXKHEH najyObl, BBINOJIHAIOT MOHOJMTHOM, a BEpXHIOKW — HabOPHOM.

HuskHAs uacTb Kopryca MOXeT ObIThb cllejlaHa M W3 LEeJIbHBIX CJI0EB,
a ,,IOJIYLIIIAHrOY Tl BCTaBJIeHbl B Hee (cM. puc. 220, ¢).
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KOPITYCA U3 METAJUJIA

Kopnyca W3 Merana M3roTaBiMBalT peAKO, TaK KakK /UiA paboThl ¢ HUM
Tpebyerca He TOJIbKO ClelMaabHOe 000py/OBaHHE, HO M OIlpeeNeHHbIN
onbiT. K TOMy e M3 MeTajiyia MOXHO CTPOMTh TOJIBKO MO/IEJIH COBPEMEH-
HBIX CYHOB, HMeKWlUMe MO0 HAOOpHBIK 1O IUMAHIOyTaM Kopnyc, JI6o BbI-
NOJIHEHHBIH 1O Popme.

IIpy  nocrpoiike HaGOpPHOro KOpIyca MNPHUIEPXKHMBAOTCA  CXEMBI,
YyX€ M3JIOKEHHOH B npeaplaylMx paspgenax. CnepBa  HM3roToBJIAIOT
LIMAHroyTel BMeECTE ¢ OMMCAaMH M3 JIATYHHbIX IUIACTHHOK TOJILUMHOM
0,8 mM. bumcel, npoxonsiuiue uyepes JIOKH M [pPOYME OTBEPCTHS Ha
nasiyde, COOTBETCTBEHHO npope3awt. lUnaHroyTsi Ha cTanenb CTaBAT
B HOPMQ/lbHOM TIOJIOXKEHHH M [MOAKPEIUIAT onopamu. Kuwib MOXHO
He fenarh, TaKk Kak Oyayulee coopyXeHue M T1aK [IOCTaTOYHO TPOYHO.
OnHako 1npu  MOCTpOHKE KOPMYyCOB CaMOXOJHBIX MOJeied  BoJbLIMX
pa3MepoB CTaBAT KWIb B BHAE TpyOKM kBaapaTHOro ceveHusi. PoplireBeHsb
H3rOTOBJIAIOT M3 JIATYHHOIrO JIUCTA, TOJLIMHY KOTOPOro OMNpeneNsiior Mo
KOHCTPYKTHBHOMY YepTexy.

FoToBbIH Kapkac OOLIMBAIOT JIATYHHOM >KECTbIO TOJLMHON 0,3—
0,4 MM, B 3aBHCHMOCTH OT pa3mepoB Mofeiu. OGIMBKY BBINOMHAKT W3
Bostee WIH MeHee [UIMHHBIX NOJIOC, UIMPUHA KOTOPBIX 3aBHCHT OT (HOPMBI
NOMNEPEYHBIX CeYeHUH Monenu. EC/M naHroyTbl oYeHb TMOJHBIE, TO MOJIOCHI
HOJIKHBI ObITh Y3KHMHM, €CIIM e OHH ,,yrJIOBaThie”, TO MOJIOCBI MOT'YT GbITh
[OBOJIBHO LUMPOKUMH.

[lpodpwin Kaxa0# 1ONOCHI CHMUMAKT C KapkKaca TaK Xe, KaKk W IpH
M3rOTOBJICHHH [EPeBAHHONW OOIIMBKM. 3aTeM MPHUKPEIUIAIOT BbIpe3aH-
Hbi€ II0JIOCBI, HauMHash OT GanbbopTa. YCTAaHOBMB MOJIOCY C MOMOUIBIO
MAJICHPKHX CTpYyOLMH, €€ IpUIIauBAKT OJIOBOM K KaX/JAOMY LINAHIOYyTY.
[locne 9tOoro Kopmnyc CHUMaKwT CO Crameis, [EepeBOPAYMBAIOT M  TIPH-
cTynalor K obwmBKe aHMwa cyaHa. Ecnv  koprnyc [10CTaTOYHO [UIMH-
HbIH, TO MEX/y COCEe[IHUHMM ILUMAHTOYTAMH MO [JMArOHAIM [ONAPHO
MOXHO  NOCTaBHTb  MOJAKpEIUIEHHs U3  NPOPWIMPOBAHHOH  JIATYHM
KBa/IpaTHOTO CeYeHUsi. 3areM KPpeNAT CIPUHIEPbl M TEPEXOOAT K BOOpPY-
XEHHIO MOJIEJIH.

Croco6 co3nanma xopnyca 1o ¢opme Gosiee ObICTpPbIA W YIOOHDINH.
BHavane wsroroBnsior ¢opmy kopmyca W3 runca. JUis 3toro BbiGHparoT
NIEPEBAHHYI0 [IOCKY, MCIIOJIb3yeMYI0 B KayecTBe CTaneis, TaKUX pa3mepos,
yroObl Ha HEH MOXHO ObIJIO Pa3MeCTHTb MOJIe/b, M YCTAHABJIMBAIOT Ha ee
MIOBEPXHOCTH HECKOJIBKO NMOMEPEeYHbIX IUIAaHOK pa3HOM BbICOTbI. OHM CiyKaT
ONOpaMHu Ui MOJACTABKH, BBINOJIHEHHOHW W3 JIMCTa (aHepbl TOJNILMHOH 3—
4 MM, H30IHyTask BHELLUHAA [IOBEPXHOCTb KOTOPOH [10JKHA NOBTOPATH W3IHG
najiyOHOHu JinHuK (puc. 249).

Ia6nonbl — IIMAHTOYTBI — M3rOTOBIAKT M3 (haHepbl TONILMHOM
5—6 MM; B HUX [Ie/Ial0T BbIPE3bl VIS YCTAHOBKH KWIEBOH PaMKH TaK xe,
KaK 1pu nocrporke HabopHoro kopnyca. OAHAKO B [JJaHHOM cllyyae
riyOuHa  BBIPE30B  JIOJDKHAZ  [IOXO[MTH /IO [0JIyBBICOTbI IUIAHIOYTOB,
TaK KakK JIHCT T[pOJOJIBHOIO MNpOQWIA KOPpIyca IOJHOCTBK BXOIUT
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B HMX. Kpome 3T0ro, Ha KaXJOM LUNAHTOYTE JKEJIaTelIbHO MpOJiesiaTh Pl
OTBEPCTHH, PACNOJIOXMB MX Ha PaBHOM pacCTOAHMH [Apyr OT [Apyra.
YnomMsiHyTbIH  Bbille BepPTUKIbHBIA NpONOJIbHBIH npodwis Kopnyca
CHHMAIOT C KOHCTPYKTHBHOIO YepTeXa M BbIpe3aloT M3 ¢aHepbl TAaKOH Xe
TOJIILUMHBI, YTO M LINaHroyTbl. Ha HeM [UIA LINAHTOyTOB [1€/1al0T BbIPE3bl,
rny6uHa KOTOPbIX TOXE paBHA MOJIYBBICOTE COOTBETCTBYIOLIErO UINAHTOYTa.

Ha u30rHyTOM NMOBEpXHOCTH CTalnels BbIYEPYMBAIOT JIMHHMIO Dopra Moje-
JIM, OCb CHMMETPHHM M JIMHHM CeYeHHUs LUNaHroytoB. U3 ¢aHepsl TOIUMHOH
3—4 MM BbIpe3al0T 1A0JIOH FOPU3OHTAILHOH NPOEKLUMH KOPIyCa W Ha HEM

2
: \
Puc. 249. Cranens wis ¢op- Puc. 250. HarortossieHHe Kapkaca (opMbl.
MBI H3: THIICA, HPENCHICMOR 1 — npononbHb# npoduns Kopnyca; 2 — wab
NpH M3roTOBJIEHHH KOpITyca e
H3 MeTaJUla. ’

BbIYEPUMBAIOT JIKHHH CEYEHHA ILMAHrOYTOB. 3aTeM INOCHENHHH 1abiioH pas-
pe3aioT M0 JIMHUAM CeYeHHs Ha NorepeyHble YaCTH, CIIe/lA 3a TeM, YTOObI LUM-
PHHA pa3pe3a paBHANACh TONUMHE wimaHroyTta. [lonepeutbie YaCTH MaJieHb-
KMMH IBO3IMKaMH NpUOMBAIOT HAa NMOBEPXHOCTH CTaness B HYXHbIX MECTaxX
(puc. 250). Takum 06pa3oM NOJIYYarT FOPU3OHTAJIBHYIO NMPOEKLMI0 MOJETH
C HECKOJIBKHMH MOMNePeYHbIMH Ma3aMH, B KOTOPBIE CJI€[lyeT BCTABHTDb LUMAH-
royTbl. EC/iM Mpo0JibHbIH 1123 PeLLWIH He [1e/1aTh, TO BEPTHKAJIbHBIH MPOPUIIb
[oJKeH ObITh YMEHBILUEH 110 BbICOTE Ha TOJILMHY (aHepsbl, JIeXKalled ropu-
30HTAJIBHO.

YCcTaHOBMB LUMAHTOYThl B OIMH PAJl B COOTBETCTBYIOLIME I1a3bl, CTABAT
NPOMOJIbHBIA MpodHIs ¥ CKJIeMBalT MX. [IpefiBApHTENBHO Ha INAHTOyTaXx
CHUMAalOT MaJIKH, CcTpemsch [00MThCA Kak MOXHO 6Oosee IUTaBHBIX
06BOJIOB. ‘

Yepe3s OTBEPCTHA, NpOJENaHHbIE paHee B ILIMAHrOyTax, MPONYCKAwT
OUMHKOBAHHYI0 [POBOJIOKY CeYeHHeM | MM, CIyXauiyw [IOTOTHUTEIIbHON
cBA3bI0 A Gopmbl. [IpomMexyTku Mexjly LUNaHroyTaM 3aroJIHAIT
CTPYXKAMH WM MOYAJIIOM, OCTaBJIfid 3—4 CM CBOOOIHBIMHM [JIf 3aJIHBKH
runcom (puc. 251).

B cocyn HanmuBawt 3—4 1 BOAbI M 3aChINAKT Ty[a TCHIC, Herpe-
CTAHHO TOMEIUMBafA M Crapasch, yroObl o0Opa3oBaiacb HE CIHILIKOM
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rycTas, HO ¥ He CIMIUKOM >XMKag Kalla. 3TO HYXHO [e/aTh TIIATENbHO,
uroBbl B Kallle He NOSBHINCh KOMOYKH, KoTopbie GyayTr meluats o6paso-
BdHUI0O Oe3ynpeyHod BHelUHeM roBepxHOCTH. Yepes 5-6 MuMHYT runc
3JIMBAIOT B MPOMEXKYTKH MEXIY LINAHIOYTAMH M LLUNATeNneM BbIPABHUBAIOT
no gpopme.

flo mepe BbICBIXaHMA THUICY HPHIAIOT HEOOXOAUMYIO GOPMY B COOTBET-
CTBUM C wabnonamu. ledex bl Ha 1IOBEPXHOCTH UCTIPABJIAIOT, HAHOCA Ha Gop-
My HEMHOIO cBexero runca. ['otoBas dbopma J0/KH2 COXHYTb N0 KpanHe#
mepe nBa-Tpu aH#A. [locne Toro kak BHEUIHAA NOBEPXHOCTb NPOCOXHET
M OTBepJeeT, pPeKOMEH[YeICH CHOBa NPOBEPUTH IUIABHOCTs 0BBONOB KOp-
1nyca ¥ [ocJie 3Toro npowkKyputs (puc. 252).

Puc. 251. TotoBei#t kapkac ¢opmsl. Puc. 252. TlotoBas dopma u 11abnouH
IIsi BEPTHMKAIBHOIO MOsica OGLUMBKH.

- 1 — dopma u3 runca; 2 — wabnoH sep-
3aTeM NPHCTYNAKT K MOCTPOHKE  pycanporo nosca NaTyHHOR OGWIMBKH.
cobcTBenHo Kkopmyca. Kopnyca Jyiu-
HOM 10 | M BBINOAHAIOT U3 JIATYHHOH XecTH TOJMUMHOA 0,3 MM, a [UIMHOH
cepimte | M — tonummHon 0,4-0,5 mMm. [foocsr xecTy CTaBAT Ha Kopryce
B MOMEpeYHoM, a He IPOJIONBHOM HampaplieHuM. Takum 0Opa3oM CTpOAT
TOJIBKO MOJIENIM COBPEMEHHBIX CYJOB, Y KOTOPbIX CPE[HAN YacTh KOpIyca
WMeeT TOYTH lapasuiesibHbie DOpTa; IUMPUHA M0JIOCOK XXECTH B 3TOM MecTe
MOxeT Os1Th JOBOIBHO Gonblioi. B HOCOBOH U KOPMOBOH 4acTAX IOJIOCHI
peroMeHny2TCa ferars Sonee y3KWMH, Onaronapa demy oHu OyayT nywdiue
ipriterars « Gopme. Ha BatMad ¢ (oOpMBI CHUM2OT npodWIb HapyXHOH
NOBEPXHOCTH KOPHYyca MeXy COCeJHHMM IINAHIOYyTaMH WIH €€ NOJIOBHHY,
¥ 10 HEeMYy BRIPE3aKT M3 MCCTM CPaly [Beé MONOChl ODIUHBKH: NpaBylo
H JIEBVID,

AKecTAubie IMONOCKM NOATCHAKT K HOpMe NP NOMOWM [ePeBAHHOH
NCNATKH - unarens (MONOTKOM [ONB30BaThCca He cnenyer). Touso
HOLOTHAR TONOCK! OAHOrO MOfica, WX KPendAT MaNeHLKHMH TBO3[MKAMH
WM, eue Tydule, OOBSILIBAKT NPOBONOKGCHA, 2 3aTeéM MEXAY NMPOBOIOKOH
M IONOC2MY BCTARIAKT ACPEBRHHbIE KIHHbILIKH (pac, 253).

Bropo# noac of¥BKM YCTaHABNKBAKOY NOJ NEPBLIM TaK, YTOOBI OHM
IePeXpLIBATA [HPYyr DpyTa No xpaWHed mepe Ha 4 mM. Lanee NMpoBOAAT
NafKy Nno BCceMy Nepekpuitiio Ge3 nponyckos, 4To0b! H3DexaTh UIMEHSHHSA
dopmbi nonoc. i 3700 Hy>XHbl XOPOIUMA NaANbHHK GOIBLIOH TEIUIOEMKO-
CTH, NAaAIbHAA KHCIOTA ¥ ONOBO.
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Tak e 3aKpenisgoT U Apyrue nofAcha OOIMBKH.

M3 onucanus BHIHO, YTO MPH TAKOM CHOCOGE MOCTPOMKH KOPRYyCa 1ital-
royThl Heé HYXHbl, TAK KaK MOAChA, HAJIOKEHHbIE JIpYT Ha [Apyra, obecrieyu-
BAlOT JIOCTATOYHYI0 JKECTKOCTh. B onpenesienHOM CMmbICiie 4acTH TOSACHEB,
[epeKphiBalOUIMe OpYr Jpyra H ChnasHHbie MexKIY COOOH, BbINONIHSIOT
byHKUMH LINAHTOYTOB.

Otkyna HauumHate paBoTy, ¢ KOpPMBI WIH C HOCA, He MMEET 3Haue-
HMA, B@XKHO TOJIBKO, YTOGbl NONOCHI ObLIM XOpOINO NONOIHAHBI M MPO-
nasiHbl.

3aTeM NpUNauBAT KHIb, QOPIUTEBEHE W aXTEPLITEBEHE, BLITIO/IHCHHBIW
U3 MIPAMOYTOJIbHBIX NIATYHHBIX MpOMiIeH, paimMepbl KOTOPLIX [10IKIbI COOT-

BeTCTBOBaTh Yeprexy. CHsAB kopnyc ¢ GopMbl, C BHYTPEHHEH CTOPOHBI DOP-
Ta noj najyboH IPUNAUBAIOT KJIAMCHI, B KaYeCTBE KOTOPbIX MOJXKHO HCIHOJIb-
30BaTh TOHKME JIaTyHHbIe TpyOKM. 3aTeM Ha HHX CTABAT BEPXHIOW nanydy
M3 XKeCTAHbIX nonoc tonumuon 0,6—0,8 MM, Ha KIAMCax HACTWI MaayObl

MOXHO 3aKPENUTh CHHTETHYECKHUM KIIEEM,

OxkonyarensHas 06paboTka HapyXHOH OOLIMBKHK KOpIlyCa He NpeacTan-
NAET 3aTPy/IHEHMH: JOCTATOYHO €€ NMPOLIKYPHUTh HakKIauHou ByMaroi (1ukyp-
KO#), npexjie uem OyayT BBINONHEHB! OT/1e/104HbI¢ PAGOThl U HHKEITHPOBKA.

Takoit cnocod NOCTPOHKH KOpIyca HMeEeT 3HAUMTE/IbHBIC [PeUMyLic-
CTBA: OH HECNIOXEH, M0CTATOYHO HajexeH. Ilpu srom sryTpennue 00bhembl
OCTAlOTCA CBOOO/IHBIMH, B HHMX JIETKO PasMECTHTb Pa3/IHUHBIC MEXAHU3IMDI
¥ MOTOPBI.

KOPITYCA H3 MOJIUIOUPHONU CMOJ1bI

Kopnyc w3 nonmusdupHont cmonsl usrorosnswnr no dopme. dopmy
[eNnalT M3 [UICA WIM [iepeBa TaK e, KaK ONMCaHO Bblule. 3areM Ha ee
BHEILUHIOKW TNOBEPXHOCTb HAHOCAT CJIOH BOCKAa WIM KakKoro-Hubynw
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APYroro aare3sMOHHOr0 BelIeCTB3, KOTOpPOE TMO3BOJIUT NO3XKE OTHETHTh KOP-
nyc oT GOpPMBbI, U IIPHCTYNAIT K HATOXKEHHUIO CMOJTBI.

IU1a 210r0 HEOBXOOMMO HUMETh BAIMK, XelaTeJbHO obTAHYTBIN Da-
PaHbeH KOXEH, alleTOH WIM WHOM pacTBOpHTENIb CMOJIbI (U1 OGMbIBA
Ba/IMKA) M cocya co cmosioi. TTocie/iHion NpUTrOTOBIAIOT CTPOrO MO HH-
CTPYKIIMH, IPH 3TOM obpawait 0cob0e BHHMaHHE Ha TOYHYI0 [IO3MPOBKY
KaTaiM3atopa. Bammkom Ha GopMy HaHOCAT NepBbIA TPYHTOBOYHBIN CJIOM
CMOJIBI M 10 ero 3aTBep/eBaHUsi HaKJIaJbIBAKOT [0JIOCbI CTEKJIOBOJIOKHA
TAKHUM Ke 00pa3om, Kak M JIaTyHHbIe [OJIOCbI Hd KOPIyCe M3 MeTaula,
a4 MMEHHO, C MNepeKpbiTHEM 110 KpaiHed mepe Ha | cM. [locne sroro cHoBa
HAHOCAT CJIOH CMOJIBI M NPUKATBIBalOT ee BaJukoMm. Ilos ero napiienuem
CTEKJIOBOJIOKHO JIyyllle MpOMMTBIBAETCA CMOJIOH. [IpHKarhiBaHKe OJIHOBpe-
MEHHO MpEeNATCTBYeT 0Opa30BaHUI0 BO3JYLIHBIX ITy3bIpeH, KOTOpPbIE yMeHb-
LIal0T MPOYHOCTh Kopliyca. Ilocie OTBepX[IeHHA CMOJIbI HAa MOBEPXHOCTH
MOTYT IOSABHTBCA HEPOBHOCTH; YTOOBI CIJIA[IMTh UX, CIIEIYET HAJIOKHTD elle
OJIMH CJIOH cMOJIbl. [locie TOro Kak OH BBICOXHET, rpyOble BbINYKIIOCTH CHH-
MaKT HaXIauyHOW Oymaron. JLisi CriaXuBaHUA yrjyGleHMd WIM BhauH
MOXHO HaJIOXKHUTh LUIaTesieM Dollee BASKYIO CMOIY.

A yBe/IMUEHHs KECTKOCTH KOPpIlyca Ha BHYTpeHHeH CTOpoHe GOpTOB
B IPOIONIBHOM HAlpaB/IeHHH YKPEIUIAKT [ABe PEHKH, KOTOPbIE OJJHOBPEMEH-
HO CilyKat onopo# wis naiyOel. Ha Gomnbumx kopmycax ciiefiyer ycTaHOBUTb
W mnanroytel. Iojkpemienus npukneuBaor 10U Xe cMmooi. Kopnyca u3
CMOJI TIOKPBIBAIOT JIAKOM TaK )K€, KaKk W OObIYHBIE KOpIyca W3 [IepeBa Wi
MeTajla.

['JIABA VIII OKOHYATEJIbHASA OTAEJIKA
JNEPEBAHHbLIX KOPITYCOB
MOJIEJIEA CYIOB

3aKOHUMB NOCTPOHKY KOPIyCa, MPUCTYNMAT K OTJENIKE ero Hapy>XXHOH
NoBepXHOCTH. OT/e/IKa [1IePeBAHHBIX KOPIYCOB COCTOMT M3 PA/IA CBA3AHHbIX
Mexy cobor onepauui, Kotopeie Tpebyror oT Moaenucta 0co6oi TEXHUKH
H OIbITa, NpHOGpeTaeMbIX Ha npakTuke. K HUM OTHOCATCA 3a/leNnKa TpeimH
M PEMOHT, [IMKJIEBKA, TPYHTOBKA W LUINAKJIEBKA, IUTHGOBKA, OKpAacKa U 1o-
KPbITHE JIAKOM.

3ANEJIKA TPEWWH U PEMOHT

Hens 5tux paBor — ycTpaHeHue BCeX 3aMeueHHBIX CCTECTBEHHBIX TO-
POKOB JIepeBa W [OPE30B, HAHECEHHBIX PEXYILIMM MHCTPYMEHTOM Ha
mojienb. Yauwie Bcero, Kak yxke TOBOPWIOCh, BCTPEYAIOTCA TaKHe 11O-
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POKH [lepeBa, KaK TPEelMHbl M Cyuku. TpewMHbl 3aJenpIBalOT NyTeM 3a-
OMBAHHUA MAJICHBKHUX [IEPEBAHHBIX KJIMHBILIKOB, OOMAa3aHHBIX KIIEEM.
Cyuky XeNlaTeNnbHo ynanats. EciuM MX auaMeTp HeDOJIBIIOH, TO MX BBICBEP-
JIMBAIOT TIPU MOMOLUM CBePJIWJIKHK, a B OTBEPCTUA BCTABJIAKT ACPCBAHHDIC
npobkH, cmazaHHble KieeM. Ecinu auamerp CyukoB 3HauuTesieM, TO UX BbI-
Han6IMBaKT [I0JI0TOM, 0Opa3ysi OKOJIO HHMX IIPAMOYTrOJIbHbIE OTBEPCTHS,
B KOTOPbI€ MTOMELIAI0T 3a/1eJIKH.

Tak xe 1MOCTYNAawT [PH MCNPaBJIeHUH He oueHb rpyObix onmbok, no-
MYLEHHBIX NPU paboTe: paclIeIUIeHHH, OTBEPCTHH U rilyDOKHUX Bbile POJIMH.
KoHeuHO, npu 3aj1ie/Ike HYXHO CIIe[JUTh, YTOObI HanpaBJieHHE BOJIOKOH MpoO-
60K, KJIMHBEB M BCTAaBOK ObIJIO TAKMM, KaKk M B ucnpaBisemon vactu. Hc-
MpaBJieHWs OGBIYHO J1eJIAl0T HAa MOHOJIMTHBIX KOPIIyCax M KOpIycax, BbINOJ-
HEHHBIX W3 LEJTbHBIX CJI0EB;, OJHAKO H Y KOPIYCOB ¢ OOIIMBKOH, OCOOEHHO H3
He 0COBEHHO LEeHHbIX 1OPOJL JiepeBa, MOXHO MOCTyNnaTh NOoJA06HBIM 06pa3oM.

LIUKJIEBKA

[InkneBka npeaHasHaYeHa [UIA YCTPAHEHHA HeAOAeNoK M owmbox, nomny-
LWIEHHbIX 1pY  paboTe TaKUMM CTPOTaJIbHBIMH HHCTPYMEHTAMH, KakK
palunmMiib, pybaHk¥ M T. 1. Ty OINEpPalMI0 BBINOJHAKT OCOOBIM HHCTPY-
MEHTOM I CKOOJIEHUA — UMKIIEH — WM MaJIeCHbKUMM KYCOYKAMH CTEKJ1a
C OCTpbIMM KpasMH; UMKJIIOIOT [0 HalpaBJeHU0 BOJIOKOH JlepeBa,
yro Tpebyer wM3BecTHOro ymenns. [ukiesars MOXHO [IepeBAHHbIE
Kopnyca J1o6pIX MOIeIeH, B TOM UKCIE MajlplX, /laxe ¢ ODUIMBKOH, HO
OYeHb OCTOPOXKHO.

I'PYHTOBKA U WITAKJIEBKA

O6a noHATHA, 1O CYUIECTBY, ONPEIENIAIT OJMH M TOT Ke pabouuit 1poliecc,
TOJIBKO TPYHTOBOYHaA Kpacka, Kak Oojiee >XuaKas, HAaHOCHTCA Ha IO-
BEPXHOCTh KMCTbIO, @ IUNAKJIEBOYHas Mmacca — bOosiee rycras v Oosnee BsA3-
Kasf — LUMaresiem.

[lepen rpyHTOBKOH M ILUNAKJIEBKOW BHEIIHIOW MOBEPXHOCTh ClieayeT
MOKPbITh OJMMGMOH, KOTOpas IMPOHHKAET BHYTpb [epeBa W 3allOJIHACT
ero noppl. OObIYHO TPYHTbI HAHOCAT Ha MOBEPXHOCTb, KOTOpas MO3XKe
Oyner MOKpbITA IBETHbIM JIAKOM, M HAa OPHAMEHTBI MOJIeNeH CTapHHHBIX
CYy[0B mepej MO3070TOM. I'PYHT M 1UNakjIeBKa MOTYT ObITh IBETHBIMH.
Ecnu nosepxHocTh Koprnyca OyaeT NOKPbIBATBCA LBETHBIM JIAKOM, TO
UBET TIPYHTa WIM LUNAKIEBKH HE MMeeT 3HAYeHMs, ecsii — OecluBeTHbIM
JIAKOM, TO UBET TMOKPBITHA T1OJ HHM [IOJDKeH KaK MOXHO OoJiblie
MOXOJIMTh Ha BET JIepeBa.

Huxe paccMOTpUM pasfuuHble THIIbI TPYHTOB M LUNAKIIEBOK, KOTOpPbIE
OOBIYHO [IPUMEHAIOT B CYJOMOJIEITU3MeE.

Fpynr u3 Oenun wm kies. [IpUMEHAIOT OYeHb JKMIKHE ME3IPOBbIH
W KOCTHBIH KJIeH, B KOTOpblie 00aBNAKT BUCMYT. ['pyHThl HakKaabr
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BAlOT OOBIYHO HAa OPHAMEHTbl M YKPALICHUs I CO3[IaHHA [IOCTATOYHO MpOY-
HOW OCHOBBI Tepesl 1Mo3070TOH. BHavajsle HaHOCAT CJIOH JIErKO IOIOrpeToro
rpyHra. flocne ero BbICHIXaHWs HAKA[bIBAKOT elle TPH WIH YEThIPE CIIOA.
Kaxxapid ciaod HeoOXOJMMO TiuaTesbHO npouuiudoBars. Menkue agetanu
MOXHO IIPOCTO /ABA-TPH pa3a OKYHYTb B IPYHT (Kaxaoe NorpyxeHue INpH-
PABHUBaETCA HaHeceHMio cios). Tlocne Kax/10ro norpyxeHus Aetasib HYXHO
NpOLUIHDOBAT.

CpyHT H3 KaonuHa. [IpuMEHAIOT 414 CO30dHHUA CII0A TOJIUMHON 110 1 MM;
ero NpUroToBJIAT U3 Kaoiuna U 10 %-Horo pactBopa Kies B Boje. OH ciy-
XXHT OCHOBOH JUIS HAJIOXKEHHUA LUTIAKIIEBKH U 11030JI0ThI.

Hurpo- ¥ cHHTeTHuyecKHe IpyHTbi. HUTpPOrpyHT npejcraBiser cobGoM
HHUTPOIIEIUIIOIO3HOE COE[JMHEHME, CMELIAHHOEe C COOTBETCTBYIOUMM pa3-
basuTenem. llMpokoro pacnpocTpaHeHns He MOJyUHI, TaK Kak 1pH 60JbILIOM
KOJIMYECTBE CJIOEB Ha €ro NOBEPXHOCTH 0DPA3yI0TCA TPCLUIMHDI.

Camoxo/nbie MOENH NPeNOYTHTEIbHEE MOKPbIBaThb CHHTETHYECKHMM
rpydTamu. [lpenBaputensHo ux pa3baBisioT YHCTBIM CKHIMOAPOM  WIIH
CKHITMIAPHOW 3CCEHILMEH, TAK KaK B NPOJaxy, OHM KaK W HHTPOIPyHTBI,
NOCTYNA0T B BU/IE ILNAKJIEBOK (B ryCTOTEPTOM BHJE) .

OTnMuHBIM TPYHTOM JUIA CaMOXOIHBIX MO/E/ICH ABJIACTCA INOKCHI-
Ha#g CMOJId, KOTOPYI0 Ha MHOBEPXHOCTh KOPIYCa HAHOCAT B pa3Be/leHHOM
BMJE;, cCMosa o0Opasyer oOYeHb [IPOYHYK OCHOBY [YIsi MOC/IEAYHIOLEro
HAJIOXKEHUA HUTPO- WIM CHHTeTHYeCKOH wmakjeBkd. OOHaKo Ha TaKywo
CMOJIY HEOOXOJIHMO cnepBa HaHECTH KMCTbIO CJIOH HMUTPO- WIH CHHTETHYe-
CKOTr'O I'PYHTa.

Kneesasi wmaxneska. Ilpencrasnser coboit BA3KYH Maccy, COCTOSALLYIO
B OCHOBHOM M3 Oenwi u kies. Ee M3roToBisioT M3 Me3[pOBOro WIH KOCT-
HOI'O KJIed, BMCMYT4, KAaOJIMHA WIM Tunca. ITH KOMIOHEHTbl CMELIHWBAIOT
wiiaresieM, NpuueM cnendar, ytobbel cMmech Gbuia He ouyeHb rycrou. llnaknes-
Ka CIYXHT JJIA 3a/ieJIKM OTBEPCTHH, TPELUMH H CIJIaXMBAaHHA NOBEPXHOCTH
B OCHOBHOM Ha HACTOJIbHBIX JICPEBAHHBIX MOJENIAX; HAHOCAT ee Lunare-
JIEM B TEIUIOM BHIE. BMecTO KJIeeBbIX LINAKIIEBOK B MOCIEIHHE TO/bI C YC-
[EXOM PUMEHSAKT TFOTOBbIE LUNAKIIEBKH, [IPUIOTOBJIEHHbIE HA BHHHMJIOBBIX
U AKPWIOBBIX CMOJIAX .

Hutpo- u cuuternueckue wnakneBKH. COCTOAT W3 TeX K€ MCXOMHBIX
BELIECTB, YTO M COOTBETCTBYIOLUME IpyHTbl. HUTpolITNaKiIeBKy NpUMEHSIOT
JUIA HAacTOJIbHBIX MOJIe/ieH COBPEMEHHBIX Cy[A0B, 4 CHUHTETHYECKHE LUIIAK-
JIEBKH — UIA KOPIYyCOB CaMOXOIHbIX MOJIEJICH.

CneunaiibHple LUNMAKIEBKH. B HEKOTOPBIX ClyuagX HPUMEHAIOT ,,Jer-
Kyl” mnakJieBky. s ec nonyueHust B OObIUHBIE LUNAKIEBKH J06aBIAIOT
IPOBKOBBIH  MOPONIOK, ONWIKKH Win Oymaxdyio Maccy. IlpeaHasHayeHbl
V1A HaHECEeHHsA TOJICTOrO ILUNAKJIEBOYHOro csios. BeTpevaercsa iunakieBka,
KOTOpas 10C/e BbICBIXaHWA TnipuoOpeTaeT CBOMCTIBA [epeBa: ee MOXHO
IIWIKTh, CTPOraTh, CBEPIUTh U T. 1. CIy)KUT /It MCNpaBJieHHsi TPyObIX OLIM-
00K B pabore.

Hakonew, wumelorcs TaKk Ha3biBaeMble ILMAKJIEBKH 110  MeTajlly.
[lociie  BbICHIXAHMA BepXHMH CNOH WX npuobperaeT MPOYHOCTH Me-
TajU1a.
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UJIH®OBKA

[lens 3TOM OmepaumMu — MOJIYUHTb COBEPILEHHO IJIAAKYI0, OJHOPOIHYIO MO~
BEPXHOCTh, YTO, B CBOK O4Yepe/lb, [TO3BOJIMT CO3/1aTh Be3ynpeyHoe MoK phITHE
nakoM. OOpabaTbiBaeMy0 MOBEPXHOCTh UUIMBYIOT HEOJAHOKPATHO: 10
IIMAKIIEBKY MK TPYHTOBKH M IOCJIE HUX.

lhndposka no pepey. OObiuHo mnepByio rpybyw uUHGOBKY BbI-
MOJNIHAKT 10 TPYHTOBKH, Cpa3y ke rocie paboT ¢ pexyuMM HHCTPYyMeEH-
oM. Ecnu oHn Bsinonxenst Ge3ykopusnenHo, 6e3 rpy6pix oumbok, TO
Cpa3y Xe MNPUCTYNAKWT K UIUIMPOBKE, B TOM YHCIIE M OKOHUYATE/IBHOM.
Tak mnoctynalor Ha kopmnycax ¢ OOUIMBKOH W3 LEHHBIX MOpPOJ JlepeBa,
C BHYTpeHHeH OOLMBKOH, BepxHed mnanyboOH, BBINOJIHEHHOH U3
wieHok ¢aneppl. Ecnu ke Ha HapyXXHOW MOBEPXHOCTH HMMEKTCA HEPOB-
HOCTH, BO3HHMKIIHKE BC/IE/ICTBHE OLIMOOK wiu HeOpexHocTH B pabore, TO ne-
pen mnocnenHed UUTMGOBKOH NOBEPXHOCTh HEOOXOOMMO NPOLUNAKIIEBATh.

IlepeBo HUIMPYIOT OOBIYHO B CyXOM BME CTEK/IAHHBIMH WIH HaX-
JauHbIMM IIKYPKAMH, [pHYeM nocieHne Oosnee MOAXOAAT JUIA MATKOM
JIPEBECHHBI.

llnupoBKy BHINONHAKT LIKYPKAMH, CIHEPBA KPYNHO3CPHUCTBIMM, 3a-
TeM — ¢ BoJlee MEJIKUM 3¢PHOM H TaK /10 camoro menkoro. Jlepeso uvindyior
MO HANpaBleHUI0 BOJIOKOH; TOJIBKO MEJIKO3EPHHCTON LUKYPKOH MOXKHO
uuTHGOBaTh M MONEPEK BOJIOKOH.

s toro urober Geuto Jierde paboTaTth M3 JEPEBAHHBIX OPyCKOB
TBepAOro jepesa Hebonmbumx pasmepo  (npubnusurensHo 10 x 8 x
X 3 CM) HM3rOTOBJIAIOT CHEUMAIBHBIH WHCTPYMEHT: Ha OJHY M3 GOKOBBIX
CTOpOH Opycka NPHKIIEMBAIOT NOJIOCKY K3 NPOGKM M HA Hee HAKJIABIBAIOT
LWIKYPKY.

3anonHeHHe nop JepeBa. DTy ONEPAUMIO NPUMEHANT YIS TOTO, YTOOBI
y MACKOro jiepeBa INOBEPXHOCTb CTajla IUIOTHOH, Maji0 BIIMTHIBAIOIIEH J1aK
WK KPacKy, a y TBEp/I0oro jiepeBa — IJIaJIKOH.

Eciv  xopnyc npegnonaraior MOKpbiTh  GECLUBETHBIM  JIAKOM, TO
MPUMEHAIOT HUTPONUPO3AIIOJIHHTE b, KOTOpBbIH  ClepBa  HAHOCAT
KUCTBIO, d@ 3aTeM TPAINKOH BTHPawT B JepeBo. Ecnu ke kopnyc Gynper
MOKPBIT LBETHbIM JIAKOM, TO, OCOBEHHO Yy CaMOXOHbIX MOJIeNeH,
Ha HEro CcrlefayeT HaHeCTH [Ba-Tpu ciof oiudsl. Kakaein unocnemyio-
UMH CIIOM HAHOCAT JIMIIL TOCJI€ TOro, KaK MNpedblAyLHi XOpoIlo Bbl-
coxHer M Oyner TwarenbHo ortuvingosad. [locne nocnemHen ULTHPOBKH
wis  ofe3xupuBaHHA Mojenb crneyer obTepeTs TPANKOH, CMOYEHHOM
B pacTBOpHTene (Ckumumape) .

lilmdorka 3arpyHTOBaHHOrO H 3aILNAK/IEBAHHOTO aepeBa. [10THOCTHIO
3arPYHTOBaTh W 3alUNAKJIEBATh [IOBEPXHOCTH MOJIENH CYAHA OBOJIBHO
TPYAHO (DJIEMEHTbI YKPAIUEHWH TPYHTYIOT TOJIBKO JUISi TOC/Te/lyIolero
30JTOUEHHA ) .

TlomHoCTBIO UNAKIIIOIT MOJIENIH MAPYCHBIX Cy[AOB CO CIIOEHBIM KOPpILy-
coM M 0e3 OOUIMBKH LEHHBIMH NOPOJAMM [I€PeBd, CHOPTHBHBIC W PaJIHO-
ynpaBJiieMble MOJEJIH, OObIYHbIE CAaMOXOJIHbIE, MOMIEIH COBPEMEHHBIX
CYHOB M3 MeTajlia. H
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Mocne HeGonbwon cyxod uUIKMGOBKH, BHIMONHEHHOH, KaK OINWCAHO
BBILC, KOPIYC NOKPBLIBAIT JIAKOM, 3aMONHAKWMM [OPbi, WIH [ABYMA-
TpeMs CloAMH ONUGbI ¥ O0E3XUPHBAKT TPANKOH, CMOYEHHON B PacTBoO-
pHTese.

[Mpumenats ciaenyer HUTPOLINAKIIEBKH WIM, CLIE JIydlle, CHHTETH-
yeckHe. Bravase mNOBEPXHOCTh KOPHYyCa TPYHTYKT KHCTBX OJMH WIH
ABa pa3a, a 3aTeM ILUMATEJIEM HAKJIAJbBAIOT WNAKJIEBOYHYIO = MacCy.
BrewHoiw noBepxHOCcTh UUIMPYIOT C BOJAOH BOMOCTOHKMMHM LUIH(GOBOY-
HpIMM lUKypkamu. Jlna  ynyulledusa KavectBa o0OpabatpisaemMoi no-
BEPXHOCTH HeOOJIbIIME KYCKM UIKYPKM, BbIpe3aHHbIe M3 JIUCTOB, Clle-
AYET PpasMATYATh, NOMEPAKaB WX HEKOTOpOE BpeMA B BOAE, 3aTeM
HX ClerKa HaMmeUMBAWwT WiA obiervenns paborel. Bo Bpems uuiudosBkH
IUKYPKY HeCOXOMMMO MEePHOAMYECKH ONyCKaTh B BOAY M I'yOKOHM yaansth
YACTHIUbI LLIMAKIICBKH.

lnudoBKy NpoiOIIKAT [0 TeX NOp, NOK2 BHEIWHAA [OBEPXHOCTH
He craer Oesynpeyno riaakod. Ha mecrta ¢ usbsAHaMH ClielyeT CHOBa
HAHECTH LUNAKJIEBOYHYI0 Maccy M mnpouuviudosare 31d yuactku. Mmenno
OT UUIHGOBOUHOH paboThI 3ABHCHT KaYeCTBO [OCIEAYWOLIETO TOKPBITHA
1aKOM, KOTOpOe Yy KOpNyCOB CIIOPTHBHBIX MOJENEH A0JIKHO ObITh BBINOJ-
HEHO OCOOCHHO TLLATENBHO.

Mertainuueckue Kkopryca o6paGarbiBaloT  aHAIOrHYHBIM - 06pasoMm.

OKPACKA

Liesib OKpacku MOIENeH — M3IMEHHTb eCTeCTBEHHBbIH LBET nepesa, 11puaarh
eMy UBET UeHHwIX nopo/i. CynoBbie MOENH OKPAILKBAKT OC/E HITHGOBKH
MX HAPYXXHOH NOBEPXHOCTH.

Monend crapuHHblX Cy[oB Gonblued uacTeio OOLIMBAIOT IUIAHKAMH
H3 OpeXOBOro [epesa, KOTOpbie Kpacar ,,noj Ayd”, — maTtepHan, Hau-
Gonee pacnpocTpaHeHHbId paHee B CYHOCTPOeHWH. JUIA ITOro IIaHKH
OKPAaUIMBAIOT B KDPACHOBATO-KOPHYHEBATBIK TOH C IIOMOMIbK) [HIMEH-
TOB, KOTOPbIE HECOXKHO HaWTM B 1npojaxe. [larMedT pactBopsior
B TeIUIOH BOJE, [eHAaTypaTe WIM CKHIMIAPHOH 3ICCEHUMH, B 3aBHUCH-
MOCTH OT ero XHMHuecKoro cocrasa. Jlyuule Bcero npumeHsTs BOIHbIE
[MIMEHTbI, TAK KaK HX MOXHO CMELIMBaTh M TaKUM 00Opa3om [100MBaTbCA
Heo6X0IUMOro uBeTa.

Bopwbie nMrmenTbl pacTBOPAIOT B TCIUIOH BOJIE M HAHOCAT Ha noBepx-
HOCTh KHCTbIO. IlpW MX CMEIUMBaHMM Ha MOBEPXHOCTH MOIYT NOABHUTHCH
MaICHbKHC BOIOKHOOGpPa3HbIe YaCTHYKH, MOJITOMY [OCTE MPOCYLUKH
MOJIeNb  cneyer ewie pas npouuviudoBats. [PyHTY M IUNAKIEBKE TOXe
PEKOMEHYETCA [PHMAABaTh OTTEHOK [iepeBa, KOTOPLIH OHHU  [OJDKHBI
MMHTHPOBaTh. (DaHepy, W3 KOTOPOH HM3rOTOBISIOT KOPNYyca CaAMOXOLHBIX
MOJIeNeH, 0COGEHHO MOTOPHBIX, M MOJIe/Iel [apyCHbIX CYJIOB C TPaHIEBOI
KOPMOH, NpeX/ae YeM NOKPbITh GECUBETHBIM JIAKOM, KPACAT MOJ1 KpacHoe
nepeBo. OKpallleHHYI0 W MPOCYIUEHHYH BHEIIHOI0 IOBEPXHOCTh MOICIIEH
TIIATENIBHO LUTHOYIOT.
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TTon ueHHble INOPOIBI [OPERECHHbl KPacAT TaKXe HacTwi nanybsl,
HANCTPOHKM M JIpYyrHe KOHCTPYKUMM, BBLITOIHEHHbIC M3 daHepbl WK
IUIaHOK.

MOKPLITHE JIAKOM

Kopniyca Mopene#t CTapuHHBIX CYNOB ¢ HakjaaHo# obumMBKO# Wi Ge3
Hee yYallle BCero NMOKPhIBIOT UBETHLIM 1akoMm. [lpeanouTuTensHee NpUMEHATSH
MaTOBBIE WJIH MAaTOBO-TIAHUEBLIC JIAKH, KOTOpble OORIYHO pazBaBnsior,
yroObl HakNagbIBaeMbie CicM He GbUIH cruuikoM ToncrsiMu. Kopnyc pocra-
TOYHO MOKPbITh IBYyMA-TpEeMA CIOAMM, NpUYeM NePBbIA CIIOY HAHOCAT CHILHO
pa36aBIIEeHHBIM JIAKOM.

HeGonbume mopenu, pe3pby, yKpalleHHs W OTAC/IbHbIE [Tl JIyullie
NOKPbIBATh AKBAapeIbHbIMH KpackaMu. EcTecTReHHO, OKpacka Mopelu
NOJXHA ObITh BBINIOTHEHA COTTIACHO YEPTexy .

BHelllHI0K0 NOBEPXHOCTb KOpPHycCa MOMENed CTAapHHHBIX Cy[Ho8 ¢ 0O-
IUMBKOH, KOTOPYW He NOKPHIBAIOT LIBETHLIM JIAKOM, HEOOXOIMMO TOHH PO-
Barb IIOJ LBET AepeBa, NPUMeEHABUIErocs Ha cypmax. Takke nomkHa Obirh
OKpalleHa ¥ LINaKJIeBKa.

Kak npaBwio, xopnyc MOAEIM CTAPHHHOTO CyaHa He IMOKPBIBAT
OecuBEeTHBIM JIaKOM, TaKk Kak OH 0Obp4HO 0fpa3yer TONCThIC CJIOH,
a HaTtypawT BOCKOM. Jlng O9THX 1ened Cnyxui HeouMunieHHbIR, TaK
HalblBaeMbid OeNeHbIH BOCK, KOTOPBIH [IPH NOMOUIM HIrPeToi xKenea-
HOM IUIACTMHKM DPACNIABJIAT M B TrOpAYEM COCTOAHMM HAHOCAT Ha
kopryc. PacTorienHpld BOCK INPOHHKZeT B 1Opsl nepeBa. Manuuku
BOCKA COCKal/IMBAKT C NMOBEPXHOCTH [EPEeBAHHBIM ILTATENEM, MPOBOMAT
Mo KOPMyCy MArKOH UICTKOH M HATUPAlOT [OBEPXHOCTD MaTepyarhiM
TAMIIOHOM.

NokpeiTne Gecusernsim nakom. OObIYHBIE CAMOXOIHBIE MOJIENH
(napycHsie cyna), mapycHble CIOPTHBHbIE Mofenu ¢ obumBxol ¥3 Gia-
rOpOAHOro jepeBa (KpacHOro, TMKa, Ke/lpa M T. .) W MOTODHBIE KaTepa
NOKPLIBAIOT OECUBETHBIMM JIaKaMH, JIyYlUEe BCEr0 HWTPONAKOM, IJIEHKa
KOTOPOro Ioc/e CYWKH OCTaeTCA [JOCTATOYHO IMACTHYHOM, W €€ MOXHO
UUIMPOBATH.

B Hacrosiuiee BpeMs NPUMeHAIOT ¥ ONIHYPETAHOBBIN JIaK , KOTOPBIH TOXe
0Bpa3syeT OYeH® IMACTHYHYIO TUIEHKY H XOPOLIO 3aMEHsET HUTPONAK.,

Ilpexxae ueM HAHOCUTH N1aK, HEOBXOAMMO 3alUNAKJICBAHHYIO M OT-
UDTHOBAHHYI0 BHEUIHKI0 TNOBEPXHOCTh OIMH WIM [IBa Da3a NOKPbITh
onudon, cHoBa npouuiHdoBath U OBEIKUPHTL TPANKOH, CMOYECHHO#M
B pacTBOpHTeNne MnM ckurmMnape. Kaxnaeid cnofi HuTponaxka Heo6xo-
JMMO  UDTHGOBZTh  IUKYPKOH, CMO4YeHHOH B Bofe. YroBel nonyuuts
XOpOLIYI0 32PKANBHO-IIAAKYI0 OBEDXHOCTh, MOMENDb CIENYeT OTNAKKPO-
R3Th TPH pasa.

Ana Gonbiero Grrecka MOBEPXHOCTb MOKHO OTTONUPCEATH, T. €. HaTe-
peTh UIEPCTAHON TPANKON CO LLINGOBAIBHOM NACTOW YUAM TAMNOHCM Ka.
HIEPCTAHEIX HATOK , CMOYEHIILIM TIOMNK POBAITLEOL MUAKOCTHIO.
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Ecnu ofuwimBka CaMOXO[HOW MOJIEJIH BbHINOJIHEHa W3 00bluHOrO, a He
GnaropomHOro nepeBa, TO, MNPeXOAEe YeM HaHeCTH GecuBETHbIN HMTPOIAK,
KOpIYC [pEeABAPUTENBHO TPYHTYIOT W ILMAKIIOT UBETHOW IUMAKIIEBKOM.
Opnako nopobHas o6paloTka HexeslaTellbHa, TaK KaK [OKPBITHE MOJYyYaeT-
Csi HEHOCTATOUYHO npounbiM. TlpennoururenpHee oBpaboTaHHY0 NMOBEPXHOCTH
MOKPBITH 1BETHBIM JIaKkOM (HACTOJIbHBIE MOIENH — CHHTeTHYecKuM). bec-
UBETHDHIA J1aK HAHOCAT HAa BEPXHIOIO M1aliy0y H HaJCTPOHKH.

Texwonorus HakeceHHs uBeTHOro nmaka. JIna caMOXOOHBIX MopeseH
Gosiblie BCEro TMOAXOLAT CHUHTETUUECKME JIAKH, Jiyullle THKCOTPOIHBIH,
KOTOPbIA MOXHO HAHOCHTb IPH NMOMOUIM KHCTH. CHHTETHUYCCKHMH NaK Kela-
TeBHO pa3baBath ObICTPOCOXHYLIMM CKMnMaapoMm. Kopnyca HacTONbHbIX
MOJIEJICH COBPEMEHHBIX CY/I0B W3 [I¢peBa WIM MeTaula JAKHPYT noclne
IIMAKJIEBKH: JOCTaTOYHO HAIOXKHMTh [IBAa WM TPH CJIOA JTaKa, yTobn! nonmyunth
OYEHb XOPOIUYIO MOBEPXHOCTD.

Y o0ObluHBIX CaMOXOHHBIX ¥ CIOPTHBHBIX MOjeNied ¢ mnapycamu
H MOTOPOM JIaK TOX€ HAHOCAT Ha [pelBapuTesbHO TNPOIUNAKIIEBAHHYIO
HOBEPXHOCTD.

ileppbid  cnot naka HauGonee pa3GaBleHHbIW, MNOC/IENyWIIAE —
mMeHee pasBasiieHHbie. Kaxapld CIOH NOKPHITHA TUIATENBHO UUTHPYIOT LUKY p-
KOV, CMOYESHHOW B MbUIbHOM Bofe. Eciu npu nokpsiTHH nakoM obHapy-
KaTcAd OuMOKM WIM BHEIUHAS TOBEPXHOCTh He Oymer Ge3ynpeuyHOH, TO
ciledyer ee 3aHOBO INPOLUNAKIEBaTh. YHCIO HAKNALBIBAEMBIX CJIOEB JaKa
3ABHCHT OT TOW CTENEHHM COBEPILUCHCTBA, KOTOPOTO XOTAT AOCTWUYb, H OT
MpENBAPUTENBHOM  MOArOTOBKHM  NMOBepXHOCTH. OB6BIYHO  [OCTATOYHO
YCTBIPEX-IATH C10eB. Tak KaK KaXObld CJIOH UUTHGYIOT, TOJIIMHA TOTOBOIO
TOKPBITHA, KOHEYHO, Hebonbiuan. TlocieaHyi ClIOW Takxe HaHOCAT pasbak-
neHHbIM. PaBoTy XenaTejibHO BBINONHATH MATKHMMHM KHCTAMHU B uMcToM Gec-
MbUTBHOM NOMELICHUH.

Mocnenuw#t oM Nlaka Tocie BhichiXaHWA 0OpabarThiBalT HUTHOBATTB-
HOH MacTOH ¥ MOJIMPYIOT /1A NPUAAHUS eMY TTIAHLA.

Kopryca camMoxopHbiX, a TakXe CHOPTHBHBIX MOAeIeH, NOJOGHO
KOprycaM HaCTOSMWMX CyAOB, IOKPbHIBAOT PpPa3HbIMM JIaKaMM: Ha TOJl-
BOOHYW 4acTe cynHa go KBJ1 HaHocAT nak ogHOro uBera, oTr Bartep-
THHEM 00 Kpaa Oopra — papyroro. [lo TpagMumu, nonBoaHas 4acTb CydHa
3€NCH4A WIM KDPaCHas, HaJBOOHAX Y MOJeNed NapyCHbiX CYIOB M MO-
TOpHBIX KaTepoB — Oesasa. Eciu xotst, uroBer Obina BymHa apepeckHa, 1o
HaNBOAHYK 4HacTk Oopra OCTaBIAKT eCTeCTBOHHOro 1BeTa, a MO-
BOOHYK 4aCTh OKpammsaiT B 3c¢jieHbin  user. KOHEYHO, B JIaHHOM
Cjlyvae BCE 3aBHCHMI OT BIyCa MOICAMCTa H ero ernaHud. CnopTuBHbIC
MOMENU C napycamy K MOTOPOM (TOHOYHBIE MOMNESIH) YacTO OXPALUMBAIOT
OIHOTOHHO, 4T0Bn1 o6neruuTs palbory.

KOHCTPYKTHBHYIO BaTEpNUMHKIO, KOTOPasd pasjeNsieT LBETOBRIC 3OHbI,
BRIYEPUMBAIOT cilenyroummM oOpasom. BHauane sece KOpPryc MnOKpsiBaoT
GenvimM naKOM, eC/iM, KOHEYHO, OOIMBKA He [OJDKHA COXPaHATh CBOW
€CTeCTBCHHBbIH 1IBeT. 3arem BwryepumBarwtT KBJI, n nocne 3toro noasonuymno
YaCTh MNOKPBIBAKT OOHHM WM [ARYMH CJIOAMH 71aKa COOTBETCTBYIOIIErO
UBeTa, B 3aK/TIOYEHUE BECh KOPITYC NOIHPYIOT. 20]



Ona seidepunBaius KBJI mopens CTapftT BepTHKANBHO, BHH3 KHIIEM,
Ha OGe3yKOpH3HEHHO IUIOCKYIO TOBEPXHOCTH WKW CTON, W I1IOJIEPIKHBAIOT
ee B 3TOM NOJOXCHHH NPH noMowuM onop (puc. 254). Hoc u kopmy moje-
K ycTaHaBi¥BawT 1ak, yrober KBJ1 6Gnuia cTtporo napamwiensia miockocTtu
CTONa W N0 ,MEPUTENbHBIM’® ONOPaM Ha OKOHEYHOCTAX OTMEYaloT BHICOTY
KBJI, coorserctBylomyio ueprexy. Pafory kouTponmupyoT Bartepnacom,
YCTQHOBJIEHHBIM Ha MOJCITH B MOMEPEUHON IWIOCKOCTH. 3aKpeiuB KOpmyc
Ha onopax, KBJI BeiuepuuBaier peiicthesiepoM, B KOTOprt# BeTaBjieH rpudens
WIIM ueprexHas uriia. Mogens 6e3 KWIeBOro IITaBHAKA MOXHO NOCTABHTH
HEMOCPEe[CTBEHHO Ha CTOJI.

Haveprus KBJI, na nakupoBauuyw uacte Kopnyca BAOIb BaTep/IyuHHH
HAKJIEUBAKOT TMOJIOCKY KICHKOW JIEHThI [ MNPeIOXPaHEeHHsA OT J1aKa,

Puc. 254. Beiuepunnauue KBJI.

KOTOphIK Oy/lyT HaHOCHTH Ha JIpyTyi NOJIOBHHY KOpryca. 3aTteM NOABO-
HYK YacThb KODPNyca IOKPBIBAKT JTAKOM W MOC/E ero BBICBIXAHHA CHHMAIOT
NIeHTy — fonyuaercs 6e3yKopu3HeHHas JIMHKA.

Ha nanyGbl CrOpTMBHBIX MoJelled ¢ NAPYCAMH M MOTOPOM  MIIH
OOBIUHBIX  CAMOXOMHBIX  MOJEneH, v KOTOpLIX gpesBecHHa Donbluen
YaCTh) [I0JDKHA ObITb BWJIHA, HAHOCAT JIaK TaKMM Xe crnocobom, kak
HATPOJIAK  (CM.  Bbile).  AHajJOrMuHo  0o6palaThiBAT  HAOCTPOMKH,
MauThbl M J1p.

[poynocTh xopnycoB OBGBIYHBIX CAaMOXOOHBIX M CHOPTHRHBIX MOEJie,
He ODUMTBIX OaropOMHbIM IepeBOM, MOXET ObITh 3HAUMTENLHO [TOBBINICHA.
1A 3TOro noBepXHOCTb KOPINyca OYeHb TU@ETENhHO OBTATHBAIOT UIETKOM
(nyunre AMOHCKUM), TaK, 4TOObl OH KaK MOXHO NIOTHeE NPUIIeraa K Hef.
lllesik HATATMBAIOT B CMOUYEHHOM COCTOSHMM M 3aKPEIUIAKT IMWIBKAMY.
[locne BhICHIXaHMA Ha HEro HAHOCAT CJIOW Pa30aBIIEHHOM INOKCHIIHON CMOJIBI.
Korga cMos1a BbICOXHET, MOXHO NMPUCTYMNaTh K IUNAKIEBOYHBIM M JIAKHPO-
BOYHBIM paBoram, kak cxa3zano Benne. Ciioensic Kopnyca cynos tak ofpa-
HaTbIBaTh HIJTHILIHE.

KHUCTH

Bce paBotbl ¢ 1aKOM KejlaTelibHO MPOBOJMTh OUYEHb MATKHMM M TOH-
KHMH KHCTAMM Pa3iMuHOH BeJMYMHBI (B 3aBUCUMOCTH OT oGpabarsl-
BaeMOH [OBEPXHOCTH) ¢ JIOCTATOYHO JUIMHHBIM BojiocoM. Jlywinmmu
CYHTATCA KHCTH C XOppbKoBbIM M Oenuubum  Bonocom. s rpys-
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TOBKH M JIPyrux nojaobHbix pabor MOXHO HCIONB30BaTh OOBIYHBIE KHCTH
M3 1eTHHbl. MHOra st MOKPBITUA JIAKOM MOXHO TIPUMEHATH 1yJIbBEPH-
3aTOpPbl WIH CrienuaibHble GIIaKkoHbl NaKa ¢ pacnsUinTesieM (B a3po30JIbHOM
YIAKOBKE) .

OBPABOTKA
BHYTPEHHHMX ITOBEPXHOCTEH

Ha mopnenax crapuHHbIX CynoB 1einecoobpa3Ho oOpaboTaTh ¥ BHYTpEH-
HI0I0 TIOBEPXHOCTh Kopmyca. [ToaTomy, nocrie TOro Kak KOpIYC CHapyXH
Oyner 3ammakiieBaH, peKOMEHIAYeTCH IMPOOIUGHTh €ro BHYTPEHHIOW
IIOBEPXHOCTh W OJIMH-IBA Pa3a IMOKPHITh MACIIAHBIM MM CHHTETHYECKHM
J1aKOM,

BuyTpu KopnycoB mopesied uiMHon 1 M M Gornee jyis MOBBILICHUA MX
IIPOYHOCTH CJIe[IyeT HAKJICUTh CJIOH TOHKOIO IIOJIOTHA W IPOJIAKHPOBATh €ro.

BHyTpeHHME TNOBEPXHOCTH KOPIYCOB BCEX CAMOXOJIHBIX MOJIEJied W3
AepeBa 3auMualOT B 00s3arTensHOM nopsaaxke. Jisg  9TOro  NPHUroaHsl
pasyiM4Hbple  CIOCODBI, HO  yjnobHee Bcero NPONUTaTh  MOBEPXHOCTH
ropsiued OnM¢oH, a 3aTeM NOKPbITh, KaK yxe ObII0 CKa3aHO, Mac/IsiHbIM
WIH CHHTCTHYECKHM JIaKOM. 3aMeTUM, YTO TMOJIMYPEeTaHOBBIH JIaK He
TONBKO 3aLMIIAET [IePeBO, HO W MOBBILIACT MPOYHOCTh BCETO COOPYXKEHHA
Gnaropapsi cozpanuio crexsioobpasnoi BonooTTaNKuBaoLled wieHku. Kop-
nmyca ¢ OOIIMBKOH M3 [IEPeBAHHBIX IUIAHOK PEKOMEHIYeTC BHYTpH
OKJICHTh LIEJIKOM W NMOKPBITH IMOKCHAHOM cMonoi. Kopriyca u3 mertauia
MOK PhIBAIOT BHYTPH JIAKOM.

30JIOYEHHE

YkpaleHus ¥ OpHaAMEHTBI, KOTOpbIe [JOJDKHBI  ObITH  TIO30JI0YEHBI,
BHayajie obOpabareiBaoT KJleeBbIMH Kpackamu. [locie WX BbICHIXaHUSA
Ha JieTajlb HAKJIa[(bIBAalOT CBA3YIOLlUEEe BeIIECTBO, KOTOpOE 3aKpenuT
JIMCTOBOE  30JI0TO WM  30/10TOH nopomiok. J[hia  3onouenusa nyuie
BCEr0 TNPUMEHATh TaK Ha3bIBaeMOEe CycaJibHOe 30J10TO, MpeJICTaBIIAI-
uee coboit oueHp TOHKMe 3070Thie NHCTOUYKY (TonumHOi 0,00001 Mm).
Ux cnenyer HakmaapiBaTh Ha HEKOTOPOM PacCTOAHMM APYr OT APYra,
uroObl OHM He CONPHKACWIUCH W He pBamuch. OCTaBIMecA NPOMEXYTKH
3aNOJIHAKT TOHEHBKUMM 1OJIOCKAMH, TOKA BCA BHEIIHSIA IOBEPXHOCTh
He Oypner momHocTsio 3akpeita. B 3akjioueHMe NOBEPXHOCTh OYHILAOT
OYeHb MATKON KUCTOYKOM.

MoxHo mnpumensaTs M, paibumMBOe” 3070TO B BHjIe Pa3TMUHBIX
JIMCTOYKOB WM, elle nydulie, B BUIe nopouika (GpoH30ByI0 muyapy).
Iopouikoo6passoe 30J10TO HAHOCAT MATKOH KOPOTKOW KHCTBIO, €€
OMyCKalwT B IIOPOLIOK W MOTPAXUBAIOT HAJ TMOBEPXHOCTbI. 3aTeM
MPOBO/JAT KHCThIO, CJIErKa [OKPBITOH 30J0TOH Iny[apowu, urober OHa

TIPOHMKJIA BO BCE ILEJIH.
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[To30/104eHHBbIE JIETAIM Clie[lyeT TNOKPbITh 3aIMUTHBIM JIAKOM, PACTBO-
PeHHbIM B Bojie Wid cnupre. IIpu ucronb3oBaHuu ,,GaiblumBoro” 305071a
3TO HYXHO [ief1aTh 06A3aTeNIbHO, TAK KaK MHA4e OHO GBICTPO OKMCIIHTCS M 110-
TepsieT CBOH Oieck.

JIna 3ammThl YKpPalleHWH M HA[ACTPOEK M3 JIATYHM JIyulle BCero Mpu-
MeHATH HecuBeTHbIN MaK. Ero HAaHOCAT U3 r1aKkoHa ¢ pacibUTHTENIEM.

CTAIMNEJIBHBIE MOACTABKH

Bo BpeMs MOCTPOHKM KOpIyca M YCTAHOBKHM HaJICTPOEK KOPIyC pacrio-
JIaral0T Ha BPEMEHHOM CTaleNIbHO#M nopcraBke. ['OTOBYI0O MOjE/b yCTaHaB-
JIUBAIOT Ha JIpYyryio nopactaBky (puc. 255). Pexomenpgyercs B mecrax co-
MPUKOCHOBEHMSA [MO/ICTABKH C KOPIYCOM MOUIOXKHTh MaTepuan WM pe3sHHy

AJA MTPpEAOXPpaHCHHS KOpIyCa,

Puc. 255. PaanuuHble THILI HOACTAaBOK MOJIENH; 3, b — BpemeHHbie, Ha TIepHOJL MoCTpoft-
KH mopenu; c, d — mocrosiHHbIe Ui Mofene# COBPeMEHHBIX M CTAPUHHBIX CY/IOB;
e, f — s napycHo# cnopTuBHOM MIIH OOBIYHON caMOXOIHOMN MapyCcHON MOJICIH. A
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YACTb BTOPAHA

I'NTABA IX PAHI'OYT

PaHroyToM Ha3bIBalOT KpyIJlble [€peBbS WIH CTaJIbHbIC TOJIble TPYObl Ha
Cy[He, MpeAHa3HaYeHHble [UIA MOCTAHOBKH W HeCeHHA mapycos. [log Boopy-
XKCHUEM Cy/IHAa PAaHTOyTOM [OHUMAKT YCTAHOBKY OJIHOH MAauYThl WIK HECKOJIb-
KHX, KOTOpbIE OTJIHYAIOTCA 110 MPOINOPUMAM U pasMepy W UMEKT CBOH paH-
" TOYT — peH, radejii U THKH — U HeOOXOIMMBIH TaK eJIax.

Ha mapycHbIX Cyjgax Mauthl — BePTHKaIbHble W HAKJIOHHbBIE — MpeJl-
Ha3HAauYeHb! [UIA HECEHUS JIaTUHCKMX, radeibHbIX, NPAMbBIX M JPYrUxX Ia-
PYCOB, HCHOJB3YIOIMX CWIYy JlaBJIEHWs BeTpa /Ui JBMXXEHUA cyaHa. Pas-
JIMYAI0T MauThl ¢ ,,Ton-06/ioKkamu”™, ¢ajibliMBbie, COCTABHBIE, BCIIOMOTraTellb-
HbIe, C TOJAbeMHbIMHK cTeHbramMu W T. J1. Ilapycubie cyna (Opuru, mxyHei
M T. [1.) KIaCCMPULUMPYIOT 1O YMCIy MadT, @ TAK)Ke HAIMYMI0 WIM OTCYT-
CTBHMIO Ha HUX peeB.

Mautbl Ha COBpeMEHHBIX Cy[aX, KaK TOProBbIX, TAK W BOEHHBIX, CIIy-
AT JUIA YCTAaHOBKHM PAaJIMOAHTEHH, aHTEHH JIOKATOPOB, CY/IOBBIX OTHEH, CHr-
HaJI0B, (JIaroB, KpEIUICHUA M NMpPOBOJIKM TaKelaXa I'Py30BbIX YCTPOHCTB,
HallpuMep cTpesi, U T. 1.

MAUTEI

MautaMu Ha3bIBAalOT JUIMHHbBIE LWIMHJPHYECKHE KOJIOHHBI U3 JIEpeBa WIH
CTaJIH, YCTAHOBJICHHbIC HAKIJIOHHO WM BEPTHKAIBHO OTHOCHUTENBHO masy6bl
CyAHa. MauTel MapycHbIX Cy[OB MOTYT HECTH Ped WIM MHbIE PAHTOYTHBIE
JIEPEBBS C NApyCaMu. -

Cynma B /IpeBHOCTM MMEIH TOJIBKO OJHY MAauTy C OJJHMM [apyCOM.
C pasBuTHeM CyNOCTPOMTEIBHOIO MCKYCCTBA W YBE/TMYEHHEM pa3MepoB
CyIOB YHMCJIO MauT YBeJIMYWJIOCH [10 JIBYX, TPeX, a 3aTeéM M YeTbIpex,
MpUYeM Kax/iasi M3 HUX Hecla [Ba WM Tpu napyca. JleneHue napycos

Ha GOonee Menkue ObUIO NPOAYMAHO, [0ITOMY, HECMOTPSA Ha 3HAUM-
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Te/IBHOE YBENMYCHHE WX 1U1011a/(K, paboTana ¢ mapycamu CpaBHMTEIBHO MaJIo-
wiciedHas komanna. [locrenenno Ha npakTuke GbUIO BhIpaBOTAHO npaBMIIO
BOOPYA@TH CY/IHO TPeMS BEPTHKAIBHLIMH M OJJHOH HAKJIOHHOM (IIOYTH rOpH-
JOHTAIBHOM) HOCOBOWM MauTtamu (puc. 256).

Camaa Gonbluas maura, paciioJiOKeHHas NOCpeauHe, Gamxe K KopMe
Cy[Ha, Hasbisaercs rpor-mayroi. Ha cypax ¢ aByMsa MautamMu rpor-mMauytoi
CUMTACTCH Ta, KOTOPAS HAXOAUTCA OJIMXKE K KOpMe.

Maura, crosias Grmxe Kk HOCY, HasbiBaeTcs ¢ok-Mautoi. Eciiu Ha cyn-
HE TONBKO LBE MauTLl, @ NEepeHAsAs PAcllONIOXKEHa NMOYTH B CepefiMHe CYMHa,
TO €€ Ha3hIBAKT IPOT-MAUYTOH.

MajleHbKas MauTa, HaxoOAsmascs B KOPMe, Ha3bIBaeTCH OW3aHb-Mauy-

Toit! .

Pic. 256. Panroyr m raxejiax Tpexmautosoro kopabis ¢ NOJHBIM NapycHbIM BOOpYy-
AMCHHCM.

I - dox-mayta; 2 - rpor-maura; 3 — OM3IAHL-MAYTA; 4 — HHKHAA dox-maura; 5§ — dop-
crewera; 6 - dop-ipam crensra; 7 — dop-Gom-Opam-cTensra; 8 — GOP-TPIOM-CTeHbra;
9 — QuarwToK Gop-rPIOM-CTCHLIN; 10 — HIOKHAA rpoT-MauTa; 11 — rpoT-CTEHBra; 12 —
tpoT-Gpam-crennra; 13 - rpor-6om-Gpam-cTensra; 14 — rpoT-TpIOM-cTeHsra; 15 — duar-
TOK FPOT-TPIOM-CTEHBIH; 16 — HuxHAd Ou3anb-mauta; 17 — Kprolc-cTemsra; 18 —
KprRAC-Hpam-crensra; 19 — kpwoic-Gom-Gpam-cTensra; 20 — KpORC-TPIOM-CTeHbra; 21 —
GUIATITOK KPIOHC-TPIOM CTeHLIH; 22 — KJIOTHK; 23 — 6ywmpur; 24 — ytierapb; 25—
Dom-ymnerape; 16 — maptuH-IuK; 27 — doka-peil; 28 — HUKHUA dop-mapca-pei; 29 —
BepXHUR (dop-Mmapca-peit; 30 — HIKHHRA hop-Gpam-peir; 31 — mepxnuin dop-Opam-pen;
31 — ¢op-Gom-bpam-pen; 33 — dop-tpiom-peir; 34 — rpora-peri; 35 — HHKHHA TpoOT-
MApCa-pel; 36 — BepXHMB rpoT-mapca-ped; 37 — HHOKHMA rpor-Gpam-peii; 38 — Bepx-
HHH rpoT-Gpam-peit; 39 rpor-Gom-Gpam-peit; 40 — rpor-rprom-peir; 41 — GeruH-pen;
42 — HWKHHA KploRc-mapea-peft; 43 - BepxHWUR Kprofc-mapca-peit; 44 — HHKHHK
Kproitc-Opam-ped; 45 — mepxuun kpwitc-Gpam-peit; 46 — Kpro¥c-6om-6Gpam-peir; 47 -
Kplo#c-TpioM-pedt; 48 — Ousamp-rux; 49 — Ou3aub-radens; 50 — BepXHHA GH3AHB-TA-
denn (dbnar-radens); S1 -~ poxkun cagunros; 52 — Gok-BaHTBI; 53 — OP-CTEHb-BAH-
Ibl; 54 — op-Gpam-BanTnl; S5 — [POT-BAHTBI; 56 — IPOT-CTEHL-BAHTBI; 57 — rpor-
OpamM-BauTbl; 58 — GM2aHbL-BAHTBI; 59 — KPIOHC-CTEHb-BAHTHI; 60 — KpHHCc-ODpaM-BaHTHI;
61 — dop-crens-hopayunt; 62 — ¢0p-ﬁpam-$upuyhm; 63 — dop-6om-Bpam-popayHsi;
64 — dop-tprom-popayuri; 65 — rpor-cTeHs-GopayHbl; 66 — rpor-ﬁpam»rs,:opuyum; 67—
rpor-6om-6pam-popayuer; 68 — rpor-rpiom-popayHsl; 69 — Kprofic-cTeHb-(pOpaAyHBI;
70— wkpoic-Hpam-popayvier; 71— kpwic-bom-Gpam-dbopaynsr; 72 — KpoofAc-TprM-
dbopnymnsr; 73 — doxa-mraru; 74 - Gop-creHn-luTarw; 75 — Knupep-neep; 76 — cop-
Bpam-wrar; 77 — Gom-kaurep-neep; 78 — dop-6om-Gpam-mirar; 79 — dop-Tprom-wTar;
80 — rpora-wraru; 81 — rpor-creHs-wrar; 82 — rpor-6Gpam-wrar; 83 — rpor-6om-6pam-
witar; 84 — rpor-rposm-intar; 85 - OGuiadb-itar; 36 — KplHc-cTeHp-wutar; 87 —
Kpronc-Gpam-witar; 88 — kpwoic-Gom-6pam-wurar; 89 — KploRc-Tprom-mrar; 90 — Gom-
MapTHH-Taru; 91 - pMapmap-omrarg (yroeraps-6akinTary) ; 92 — MapTHH-6aK-UITArH
93 — martep-witarn; 94 Tonenantsl doka-, rpora- u Gerun-peen; 95 — Qdop-mapca-
TOMEHAHThI; 96 LPOT-Maprca TONEHAHThl; 97 — Kplofic-mapca-roneHanTsl; 98 — dop-
Opam-TonenauTel; 99 - rpor-Gpam-ToneHanTsi: 100 — Kprouc-Opani-tonenantoi; 101 —
dop-6om-Gpam-roneHantil; 102 — rpor-60mM-GpamM-ToneHaHTbl; 103 — Kpionc-6om-6pam-
ToneHantr; 104 - Qop-ipioM-TorieHaHTH; 105 — rpoT-TPIOM-TONEHanThI; 106 — Kploiic:
TproM-rtonenanTol; 107 — Ousann-3penc-Hakimraru; 108 — nmepthi; 109 — thoka-Opacel;
110 -~ rpoTa-Gpacni; 111 — Gerun-Gpacer; 112 — HUKHHE -g)op-mapca-ﬁpacm; 113 -
BepxHue dop-mapca-Gpacnr; 114 HiKHHe u BepxHue dop-6pam-6Gpacei; 115 — ¢dop-
6oM-Gpam-Gpacer; 116 — dop-tprom-Hpacsr; 117 — HHKHME rpor-mapca-Gpacer; 118 —
BepxHUe rpoT-mapca-Gpacpi; 119 HUAHHEe rpoT-6pam-6pacel; 120 — BepxHHE rporT-
Opam-Bpacer; 121 — rpor-6om-Opam-Gpackl; 122 — rpoT-TpiomM-6pacni; 123 — HHKHHE
Kprouc-mapca-Gpacni; 124 — BepxHue Kpioic-mapca-6pacel; 125 — HuxKHMe Kpitc-opam-
OGpacer; 126 — sepxnme xproic-Opam-Gpacer; 127 — kpioitc-6om-6pacbr; 128 — Kplonc-
Tprom-Gpackl; 129 — wkentenn dpacos; 130 — mapebt; 131 — canuuru; 132 — 33enn-
rorii,

' To-Hemenku 5Ta Mauta HasbiBaercst Kreuzmast — KpIOHC-May1oit, cciid OHa HMeeT
HOIHOE peesoe BoopyseHnde, U Besanmast -~ GM3aHp-MayTON, ecliM — HenoJinoe. ¥ Hac
TAKOPO pas’jicIcHUs HeT,
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B XV-XVI BB. Ha cyaax MMesach eue M YeTBepras Maurta, KOTOPYIo
aHIIMyaHe Hasbipau OoHaBeHTyp-Mauto (bonaventure mast), a MTaJibfH-
upl — nano (palo)'.

Pasee MauTh! pas3yMyalid MO MX MECTOTNOJIOXKEHUI Ha Cy/IHe: HOCOBaf,
CpenHAA W 3ajHAA. Ha ranMoHax Hocosas, WM $HOK-Mauta, CTOfAIa Blepenn
paka. Hocosas Mmauta, CHJIBHO HAKJIOHEHHAsl Briepej, Ha3biBaslach Oyiunpu-
TOM. Yros, Kotopbiii OH 06pa3yer ¢ TOPH3OHTAJIBHON TUIOCKOCTBIO, Ha COBpe-
MEHHBIX MapycHbIX cyaax Gnu3ox 20°, a Ha CTAPHHHBLIX Cy/laX W raJiIMOHax —
mpuMepHO 36° .

Mautel fUIA MajibiX CTAPUHHBIX CYJ0B H3rOTOBJISAJIK U3 OJHOIO LEIOro
JepeBa, 3TO TaK Ha3blBacMble MauyTbI-OAHOAepeBKH. [na GonbumHcTBa OC-
TdJTbHBIX, TAK € KAaK H [IJIA HOBBIX CYNOB, UX BbINOJIHAKT U3 Tpex qac‘reﬁ,
COC[MHEHHBIX [OpPYyr ¢ JpPYroMm, KOTOpbie TIPH HEOOXOAUMOCTH MOXKHO
pPa3beIHHHUTD.

Hiwkusis  Hambosee TONCTafw  4acTb  MauThl, COEMHAIILAACA He-
MOCPENCTBEHHO C CYAHOM, HAa3bIBAe€TCA HHXXHEH YacThl0 MauThl, WM
HHXKHEX  mauroii. CpeMHOe  paHrOyTHOE  JIEPEBO,  NPUKPCIUIEHHOE
K HeHW, Ha3biBaeTCA CTEHbIOH, Ciledylouiee, TOXE CbEeMHOE JiepeBo,
Haxofdiueecs Ha CTeHbre, HaspiBaercs Opam-ctewsron (puc. 257).
[lonHoe HasBaHHe ITMX YacTed 3aBUCHT OT O0OLIEr0 HA3BaHUA MauThl.
Tak, rpor-mMayra COCTOMT M3 HWXKHEH TIpOT-MAYThl, TpPOT-CTEHBIU
M rpor-Opam-CTeHbrd. B mnocieHed pasjiMuaiT [Be YaCTH: HWKHIOW —

Pyic. 257. PauroyT v takenax BoeHHoro cyaHa XVIII B.

I — jox-madra; 2 — rpoT-MauTa; 3 — OGu3aHL-MAYTA; 4 — HIKHAA QoK-mauTa; S — dop-
crembra; 6 — dop-Gpam-crensra; 7 — dop-6om-6pam-crensra (pnarwrok Gok-mautni) ;
8 — HMXHAS rpoT-mMayTa; 9 — rpor-creHnra; 10 — rpor-6pam-crensra; 11 — rpor-6om-
Opam-crenvra (GnarmwToK rpor-mauthi); 12 — HHUXKHAA Ou3anb-maura; 13 - Kplokc-
creHsra; 14 — kpuoic-6pam-creHsra; 15 — kproic-6om-Gpam-crensra (dnarmrok
Gu3anb-mMauthl) ; 16 — ¢doka-peir; 17 — rpora-peii; 18 — Gerun-peii; 19 — ¢op-mapca-
peit; 20 — rpor-mapca-peii; 21 — kpwiic-mapca-pert; 22 — dop-Gpam-peir; 23 — rpor-
6pam-pen; 24 - kproic-Gpam-peir; 25 — dop-Gom-Gpam-peit; 26 — rpor-Gom-Gpam-peit ;
27 — kpwiic-bom-Opam-peii; 28 — Guzanb-Tuk; 29 — Gu3anb-radens; 30 — Gyumnpur;
31 — ymneraps; 32 — Gnuupa-pen; 33 — ,wrar-mumapr”; 34 — dnarwtox Hymnpura;
35 — wopmoBo# dnarmrox; 36 — dox-BaHIb; 37 — rpoT-BaHTHI; 38 — GHIAHL-BAHTHI}
39 — dop-crenp-BanTel; 40 — rpoOT-CTEHH-BAHTBI; 41 — KPIOHC-CTEHBL-BaHTLI; 42 — dop-
Gpam-BanTer; 43 — rpor-Gpam-BaHThl; 44 — kpodc-GpaM-saHTbl; 45 — o p-CTeHb-
dopriyust; 46 — dop-6Gpam-bopayusi; 47 — ¢op-Gom-Gpam-bpopayHsi; 48 — rpot-
cTeHb-QopaAyHbi; 49 — rpor-Gpam-dopayHsl; 50 — rpor-Gom-Gpam-bopiiyHni; 51 —
Kpio#Hc-cTenb-bopayrnl; 52 — xpwic-6Gpam-bopayusi; 53 — xkpokc-6om-6pam-dopay-
Hbi; 54 — rang?b-rapnenh; 55 — cdoxa-wmrar; 56 — dop-nocs-iuTar*; 57 — hop-cTeHb-
mrar; 58 — pP-CTeHB-TOCH-UITAr; 59 — hop-Opam-Gynuun; 60 — wikzep-neep; 61 —
¢op-6pam-wtar; 62 — dop-6omM-Gpam-wmitar; 63 — rpora-wTar; 64 — rpoT-NOCH-LUTAr;
65 — rpoT-cTeHb-1ITar; 66 — rpoT-CTeHL-NOCHL-UITar; 67 — rpov-Gpam-wirar; 68 — rpor-
6om-6pam-mitar; 69 — GuzaHb-uiTar; 70 — GU3AHBL-NIOCH-IUTAr; 71 — KPIOWC-CTEH b-iLTAr;

72 — Kpw#Hc-6pam-mitar; 73 — ToneHaHuThi; 74 — wrar-ranum; 75 — aupux-dpan; 76 —
Guzanp-ruxka-ToneHanisl, 77 — dop-mapca-6ynuuu; 78 — doxa-6ynuHu; 79 — rpota-
Gynuru; 80 — ivot-mapca-Gynunu; 81 — rpor-6paM-6ynuuu; 82 — kpioic-Mapca-Oynu-

Hu; 83 — wpionc-6pam-Gynunn;, B4 — Bpacer; 85 — WIKOTbI HUXKHMX NapycoB; B6 — ran-
cely; 87 — Gom-ymnerapw-uitar; 88 — Barep-imutar; 89 — AKOPHBIA Kanat; 90 — Gu3aHb
apenc Gakwirarn; 91 — saBan-tanu Ou3aHb-ruka; 92 — nenrep-6anka (dpuw-6anka);
93 — nepThl.

*B ,,Mopckom cnosape” K. U. Camoitnosa (M.-J1., 1941, 1. |, ¢. 546) narmcano
3/ [0CH-WITAT — TOT U3 MBOHHBIX UITATOB, 110 KOTOPOMY XOAUT Kocoi mapyc... Ecnu urtaru
NMPOXOAAT OIMH HAM [IpYTHM, TO JTOCH-IUTATOM HA3BIBAKT MPOXOOAUMHA HHXe ",

' Ecniu Ha cynne Gonee Tpex MauT, TO BTOPYIO, TPEThIO M T. M., KpOMe NoCieaHei,
y Hac B CTPaHe Ha3bIBAIOT NEPBOM, BTOPOH, U T. [l. IPOT-MayTOH. 2
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1 — dox-maura; 2 — Puc. 258. AHrnmilckoe

rpoT-mMayta; 3 — OM3aHb- BOeHHOE

CYJIHO KOHIla

maura; 4 — HuwkHAA  XV][] — nayana XVIII B,

dox-mauta; 5 — dop-
cTeHbra; 6 — rarmrToK;
7 — HHXXHHHA IPOT-MA4Ta;
8 — rport-cteHsra; 9 -—
HHUXHAA OHM3aHb-MauTa;
10 — kpro#c-cTeHbra;
11 — ¢dok-BanTbi; 12 -
rpoT-BauTel; 13 — OGu-
3aHp-BaHThl; 14 — dop-
CTeHL-BaHTHI; 15 — rpoT-
CTEHL-BAHThI; 16 —
KPHHC-CTEHb-BAHTHI ;

17 — dop-crens-dpopnuy-
HbBl; 18 — rpot-creHn-
dopayusi; 19 - xproic-
cteHb-popayuei; 20 -
doxka-wtar; 21 — doka-

Nocs-wtar; 22 — dop-
cTeHb-lITar; 23 — dop-
Opam-urrar (dop-Ton-
wrar); 24 — 6inMHOa-
cTeHbI'a; 25 — DiIuMHAA-

cTeHb-QOPHOYH; 26
6ymnpur; 27 — Grmupa-

ped; 28 - HomeH-BMH- »
na-ped; 29 -  rpora-
wrar; 30 — rpoT-nocek- 56
wTar; 31 — IpoOT-CTeHb-
mTar: 32 -  OH3aHb-
LITar; 33 — Kplwowuc-
cTeHb-1ITar; 34 - rpor-
Opam-wirar (rpor-ron-
wTar); 35 — rar-ta-
aM; 36 —  doxa-pen;
37 — dop-Mmapca-per; -
38 — rpora-pen; 39 — £==is

rpor-Mapca-pen; 40 -
Derun-pen; 41 - DU3aHb-
per (pw); 42 KPHHC-
Mapca-ped; 43 — Ttone-

HaH1bl; 44 Opacer; 45 — HOK-Tanu; 46 — han rpoT-mapca-peit; 47 — Barep-mtar; 48 — mKoTwi; 49 -

&8

51 — mapcwr; S22 — durar Ha dnarwToKe OAMHAA-CTeHbIH;, 53 — KOpMOBOH dmarwtok; 54 — ¢

57 — aHanyTH; 58 — Ny TeHC-BAHTHI.

Dynuuu: 50 — dansl HUKHUX pe;

1arv; S5 — BBIMMNEN; 56 — KOPMOBOR doHaps;



COGCTBEHHO TIpOT-OpaM-CTEHBIY M BEPXHIOK — TrpoT-60M-6pam-cTeHsry.
AHATOTHYHO (OK-MauTa COCTOMT U3 HWXKHEH (OK-MauThl, GOP-CTEHbI'H
K dop-6pam-crensru. [locneausas Toxke COCTOMT M3 [ABYX YacCTEH: HHKHEH —
¢dop-Opam-cTeHbru U BepxHed — op-Gom-Gpam-crenbru. Ecnm 6pamM-creHbra
Obina cienaHa M3 OHOrO JiepeBa U JIOCTaTOYHO KPenKoi, TO OHa MOTJIa HECTH
ele OHY TOHKYI0 CTeHbry — uariutox. Y TOproBeIX CY0B ¢(rarirok
611 IOBOJIBHO KOPOTKHM, Y BOEHHBIX — [UIMHHBIM, YTOObI Ha HEM MOXHO
Obu10 nopgHMMarth GnarM M CHUrHaabl. MauTbl GONBIMX MAPYCHBIX CY/IOB
C IaBHUX BPEMEH COCTOAT U3 YeThIpeX YacTeH.

bBu3anb-MauTa COCTOMT M3 HHXKHeH OM3aHb-MAYThl: KPHHC-CTEHBIH
H  KDPIOHC-OpaM-CTEHbIH;  TNOCHEOHAA  pas3felifAeTcA Ha [IB€ YacTH:
HWKHIOK — COBCTBEHHO KpHOHC-OpaM-CTEHbI'Y U BEPXHIOK — KPIOHC-60M-
6paM-CTeHbry.

Bymmnpur cocrour u3 cobcrBeHHo Oywmputa, ymieraps M Oom-
ymierapa. Ha  pgepeBsHHbIX  cypmax  ywmierapp ¥ GOM-ymieraps
YaCTO He pas3fieNsyIM, a M3roTOBJIAJIK M3 OfHoM 1Tyku. Ha cra-
PMHHBIX ~ CyAaX  OywmpuT COCTOSJI M3  CcOOCTBeHHO Oyumpura o
-yTJeraps.

Bo Bpems IUiaBaHMil B TSDKENIBIX YCIIOBHAX BMECTO Opam-CTEHBr CTa-
BWIM TaK Ha3bIBa€MbIC LUTOPMOBbIE CTEHbI'M, KOTOPbIE HEC/IH TONBKO OJIMH
HebOoJIbLIOH napyc.

I'ammonbl W napycueie Boennbie cyga XVII-XVIII BB. Hecnu ewe ofny
MaJIEHbKYI0O BEPTUKAIbHYI0 MayTy Ha OKOHEYHOCTH Oyuinpura — GiuHpa-
creHsry (puc. 258).

Maurbl KaK CTapMHHBIX, TaK U COBPEMEHHBIX MapyCHBIX CY/IOB B OCHOB-
HOM M3rOTOBJIAIOT W3 MMXTbl WIM [PYTHMX JIETKHX W CMOJIMCTBIX TOPOJ
JIepeBbERB: MMHHH, AMEPHKAHCKOH CMOJIMCTON COCHBI H JIp.

HwkHue Mauthl CTapUHHBIX CyJIOB (OT Kapakk /O NapyCHbIX BOEH-
HBIX CYIOB), a TaK)e OyWIIPHTBI Jelnald M3 HECKOIbKUX Opyches,
CONMOYEHHBIX [IPYr ¢ [APYroM M CTAHYTBIX OaHIaXaMH — BYJIMHTAMH,
a B XVIIB. — xenesuniMu oOGpyyamu — Oyrenamu. MxX HageBamm
Ha PaHroyt B ropsiiemM cocrosuuu (puc. 259). Tako# paHroyTt HazblBaIu
COCTaBHBIM. IJTOT crnoco® W3roTOBJIEHUA MauT coxpansuica po XIX B.

(puc. 260).
Texuuxa H3roTOBNEHMS MOMOGHBIX MauT 3aKJIIOYAETCA B  ClIedy-
OIIEM: BOKDYI HECKOJIBKMX TIJIaBHbIX [I€PeBbEB — IUNUHMIENEH, IpO-

XOOAIMX 1O BCEH JUIMHE MayThl, HAKJA[ObIBaIH pPsAJl CErMEHTOB —
¢uw. Ton maurel cocrosan u3 wmMuneneir. O6pazoBaBumMecs nyCThIe
MPOCTPAHCTBA MEX/AY HHMHM 3anoJIHAIM  3aJe/IKaMH  — 4YWkKcaMu. Ha-
KOHell, Bech 010Kk ckperisnu npu nomoum Gyreneir. Bynuuru npo-
AOIDKAJIA  CTaBUTh MEXIY KaX[abiMH AByms Oyrensmu. IIpu 3tom Ttpoc
BYJIMHIa HEOONbLUIMMH HArellsiMM KPENWIH K MauTe, a CBEPXY M CHH3y
HEro CTraBuiM fepeBsiiHble 06pyud — pfepeBsindbie Oyrenu. Mx Ha-
ACBAIM TaKXe CBEPXy M CHM3y Xene3HbiX Oyreseir (puc. 261). O6bryHo
BYIUHT COCTOSI M3 NATH HWJIH UIECTH IUIarOB TPOCa, MNOMOXEHHbIX
BOKPYr Maurbl. PaccTosHme MexIy COCe[IHHMHM BYJIMHIAMH paBHIOCH

pUMEPHO 1 M.
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Puc. 259. CocraBHas mayra.

1 — wrmHaens; 2 — GUiuM; 3 — WNOP MAYTBI; 4 — TOM MAYTHI;
5 — xenesHbie Oyrenu; 6 — WKAano.

5 -

Puc. 260. [TonepeyHble CeYeHHA COCTABHBIX MauT:
a — TMONepeyHoe CevyeHHe COCTaBHOM maurhl cymaHa XVIII s.

1 — wrmupgenun (agpo); 2 — duum; 3 — sanonumoume Gpyc-
KH — YHKChbl; 4 — IIKAN0; 5 — wese3Hbldt Gyrens;

b — nonepeyHoe ceyeHMe COCTABHOM MauThl Cy/JHa NepBOH
nonosuHel XIX B.

! =
1 — MauTa; 2 — WKAano; 3 — xemeansii Gyrens.
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CHHe 1IKAJTo Ha mayre.

3. Kpemn
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2 — BYIMHr; 3 — [1epeBAHHbIH Byremns;

1 — Maura; 2 — BYJIMHI; 3 — xene3Hbie Oyrenu;

b — cMellaHHOe KperyieHHE IPU oMo LM Tpoca u Gyreneh.

Puc. 261. CiocoGbl KperuieHHst COCTABHBIX MayT:
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~ KpelvleHHe 1ITKano K mMaure.

— MauTa

Puc. 26
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Puc. 262. Bsazka ByJiMHTA.



Ho XVIII B.,, kak yxe 6bUl0 cka3aHo, GaHIaX¥ Ha MauTax npep-
craBisM  coboit  TpocoBylo obmorky (puc. 262). B XVIIIB. maursl
Ha BOEHHBIX Cy[aX CTaJd MNOJKPEIUIATh JONOJIHUTEIbHBIMH  Hajel-
KaMH — IUK&10, TOXE CKPEIUIEHHBIMH ¢  MauyTaMu BYJIMHI AMH
(puc. 263). Ha coBpeMeHHbIXx GONBUIMX NAPYCHBIX CY[aX HWKHHE
MayTbl M CTEHbH OOBIYHO W3rOTOBJAKT M3 XKeme3a WIM CTald, a
6paM-CTeHbI'M — M3 JiepeBa
(puc. 264 u 265).

boessie  mautei. Tak
ODOBIYHO  HA3bIBAKT  CTallb-
HbI€ MauThi Ha BOEHHBIX CY-
nax. C wucyesHoBeHHeM mnapy-
COB MayThl CTalId M3rOTOB-
JIATh M3 CTaJIbHBIX TpPYyD; Ha
HUX  CTaBAT  mwiatdopmy,
npeaHa3HaYeHHY o s
apTWUIEpHH  WIKM  Habmoje-
Hua. TlosgHee GoeBbie MauThl
CTaJlA  [1e/1aTh  @XyPHBIMHU.

I
[ R
' | g

Puc. 264. Metannuueckas mMayra. Puc. 265. MerauiMyeckass mauyra.

1 — HHKHAA MayTa; 2 — CTeHbra; 3 — IINOP-CTEHb-
rH; 4 — TOM HHXKHEH MAYThI; § — UMKCBI; 6 —
a3ensrodr; 7 — noHra-canMHru; 8 — mapc; 9 —
rpota-peit; 10 — rpor-mapca-pei; 11 — BaHThI;
12 — 6Gendyr rpora-peit; 13 — Gopr; 14 — Gei-
¢yt rpor-mapca-pena; 15 — nyTeHc-BaHThI; 16 —
LITAr. .
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Puc. 266. Pazniynbie THITEI GOeBBIX MauT: a — mauta 1870-1890 rr.; b — ame-
PHKAHCKas aXypHas mayTa; ¢ - HocoBas TpeHora; d — KOPMOBas TpeHOTa!
¢ — COBpeMeHHasi Mavra.

(5]
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BruepBbie TaKHe COOPYXCHHA W3 4acTOH ceTkH nossuinuck B CHIA. B gans-
HeHllieM HX CMEHWIM MauThl U3 HaKJIOHHBIX CTajbHbIX TPYD — Hor. B 3aBucu-
MOCTH OT MX YMC/a pa3jiMyarT Tpex-, YeTbipex-, MATHHOTHE MayuThl X T. .
B HacTosee BpeMs CHOBA HaYMHAIOT NOABIATECA DauieHHONOZOBGHbIE pelieT-
yaThie MauTh! (puc. 266).

Puc. 267. Ipy3oBbie CTpesibl: a — Ha TOPTORBOM CY/IHe; b — Ha BOGHHOM cyuye.

I'py3oBble cTpensl. 3T MOABEMHbIE NMOBOPOTHBIC DajIKH C TaKenaxem
C1aBAT Ha TOProBhbleé Cyja [UIA NMPOBeIeHHA rpy30Bbix onepaipsi. Ha soen-
HbIX CYHaX rpy30Bbie CTpesibl B OCHOBHOM CNyXaT [UIA IOAbEMA M CIyCcKa
6onpumx uunonok (puc. 267).

®narwroku. Ha coBpeMeHHBIX BOEHHBIX W TOProBhIX Cynax $rariutox
yCTaHaBJIMBAIOT Ha OKOHEYHOCTH KOPMBI, NIOCPEAKHE Hee, U 0ObIYHO HECKOJTS-
KO HaKJIOHANT Hapyxy. OH CIyXMUT [UIfi HeceHHsl ¢ara CTpaHbl, KOTOPOH
MIPUHAIJISKHUT CYIHO.
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Ha BOeHHbIX cyHax, KpoMe KOPMOBOro (ariiroka, Ha HOCY CyaHa
HMeeTCA elle OJMH MaJleHbKUH (armiToK, KOTOpbld HeceT OGyuInpUTHbIN
¢nar. B HacTosulee Bpems 3TOT ¢iar Ha3bIBaeTCA TIOHCOM.

Ha crapunHbIX cynax ¢nariitok TOXe pa3mewaics Ha xopme. Ha ero
BEpXHEM KOHUE HAXOOWICA YKpalUeHHbIH TMo030M0TOH KIOTHK. WHorna
bnarwrok Haseiranu ,,dnaroBou” mautoi. Hocosoi ¢narmrox 6but ycra-
HOBI1eH Ha ByuIipUTe.

COCTABHELIE YACTU MAYT
MauThl pa3NMuHbIX THUNOB M Ha3HAYeHHS COCTOAT W3 PA3HbIX JeTaled ¥ noj-
KperuieHu .

Hipkrue maurbl. HuDKHMH  KOHELl HWKHEH MauTsl — wmop —
OKAHYMBACTCA  UandoH KBaJPaTHOrO CeYyeHUA, KOTOpas BCTaBIAETCA
B CTENC — THe3[0 B cepejuHe KWIbCOHA. YacTp MauThl, Haxonswascs
nopn  nanyboH, wMHOraa wMena npusMoobpasHoe CeYeHMe, YaCTb, - BO3-
BHIMIAKOIIANCA HA/l HEW, — Xpyrioe. B BepxHed d4acTh Mautel MMeeTCs
YeTHIPEXTPAHHEIH TMOAC — axXTKaHThl. Bblute Hero 1wien HeBBICOKHH

KPYINibId  MOSICOK  HeOONBIIOro [MaMerpa, Ha KOTOPBIA  YKIIaJbIBasIH
OrOHbI HMXHMX BAHT, BbIE [MePeXOAAIMA B KBaJapaTHYWw ¢opmy
C 3aKpYrNeHHbIMM KpagMu. BepxHAs 4YacTb MauyThl HajJ A4XTKAHTAMHM
Ha3bIBaeTCA TOMOM. Ha ero pepumMHe HAXOAMTCA 1anga KBaApPaTHOro
CeYCHMH, Ha KOTOpyWw Hajesaior 3ensrodpr (puc. 268, a). C asyx cro-
POH  MauTbli HA AXTKAHTBl KpenwiM KOHCoNeoOpasHble HalelIKH —
YHKChl, Y KOTOpPbIX 10 KpagM MHOIJAa [eJIaJIi KAaHAaBKH — KHIIbI.
Ha uukchl yxknapgeisanu  nposionsHele  6pychd  — JIOHTAa-CANTMHIH — —
M DNPUKPEeIANH KX K Maute OOJNITaMU;, Ha JIOHTa-CAJIMHIU CTaBWIIH
nornepeuHbie OpyCchA — Kpacnmiibl.

Ha3HaueHue NOHIE-CATMHIOB M Kpachul — TOMNICPKUBATh CTEHBIY
4 Mapc. YToBbl NpenoXpaHHTs OrOHBI BaHT OT NEPETHPAHMA OCTPLIMH
KpafgMM  JIOHIa-CaJIMHIOB, 4a HHUX YCTaHaBIMBaIM OpyckM Jiepesa,
uMeoume GopMy yersepT Kpyra. ITM OpPYyCKH Ha3biBald MauTOBBIMH
NOAYUIKAMH, WM KanBaMu (puc. 269).

Crenbr. YacTh CTeHBIM MeXIy JIOHTa-CATIMHTAMH M 93¢JIbrOGTOM
Ha3pIBaeTCA  wmopom  Ha uuxzem  koHue wmopa WmeercAa  uanda
KBaJIPATHOTO  CeYCHHW:I,  KOTOpas  HAXONHTCA  MeX/y JIOHra-cajiMH-
ramd. B wmope npopesano kmanpatHoe oTBepCTHE — LUTArTOBHAA
Ablpa -  JUIA  CHCUMANHHOK YeKV - UUIarToBa, BHICTYIABLIME YacTu
KOTOpOro  JIeXaiH Ha JIOHTA-CAIMHIAX M TNO/JIEPKHBANM  CTEHBIY.
- Kpome storo, B wmope ctTeHbru oBBIMHC BBIPEIAOT HAKJIOHHOE NpAMo-
YTONBHOE  OTBEPCIME — WIKMB-TAT, TI[€ MOMEIMACTCA WKHB. Yepes
HErO  NPOXOMAMT  CTEHb-BLIHTPCTi,  NPEAHA3HAUCHHBIH  JU18  MOAbEMa
M Criycka CTeHsIH. B ec Bepxiedl wacTM HMEWICA axTKaHThl, Ha BeEpX-
HIOIO  "2CThb ™OTOPBIX OIMUPAETCA CAJIMHT CTEHBIM, TaAKXeE COCTOMLUMIA
U3 JICHTA-CANTMMTOB M Kpachnui. B aXiKaHTax CTEHBIM ¢CThb LIKHMB-TAT

CO WIKMBOM Juifil npoxoja ¢pana BepxHero Mapca-pes. Bwluic axrkanr
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Puc. 268. OcHoBHBIE 4acTH
MAuyThl; a — HMKHSS Maura,
CTBOI.

1 — wnanda wrnopa; 2 — 4acTh
MauThl noj nanybon; 3 — dacte
MauTs! Hax nanybon; 4 — axr-

KaHThi; 5 — Ton; 6 — uanda
A alenvrodrra;
b — CTeHbIa.

1 — uanda wnopa; 2 — uwiar-
TOBH4A AbIPa; 3 — LIKHWB-TAT CO
WKHBOM [UIA CTCHb-BbIHTpEna;
4 - mmop; 5 - axTKaHTbl, 6 —
Ton; 7 — uanda ans zensrod-
Ta; 8 — WKMB-raT co WKUBOM
s mapca-dana;

¢ — Opam-cTeHbra.

1 — wanda wnopa; 2 — runar-
TOBHAA ablpa; 3 - wnop; 4 -
HNIKHB-TAT co INKHBOM JUIH
Opam-cTelb-BbIHTpeENA; 5 -
IMKHB-T'aT co IWKHBOM anna
Gpam-chana; 6 — aXTKAHTBI:
7 — MIKUB-TAT CO WIKHBOM [U1A
Gom-Bpam-dana; 8 — mikue-rar
€O IUKHBOM [iA TproM-dana;
9 — Gpam-crenbra; 10 — Gom-
Opam-crenpbra; 11 — 1prom-
cTedbra; 12 — ¢narwrox; 13—
K/IIOTHK.
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Puc. 269. CoemreHne HHXKHeH
MAauThl CO CTEHBIOM.

1 — HMXXHAH MauTa; 2 — CTeHb-
ra; 3 — TOM MauThl; 4 — wWNoOp

CTEHBIHW; 5 — AXTKAHTbI; 6 —
unKchl; 7 — BOATBI YHKCOB;
8 —~ JIOHra-caJluHrH; 9 —

Kpacrnuubl; 10 — HHKHHA pen;
11 — GefidpyT pena; 12 — oboii-
Ma Geidyra; 13 — kanswbl;
14 — HMXHHH Mapca-pei; 15 —
Oendyr HuXKHEro mapca-pes;
16 — »asensrodr; 17 — onop-
Haa wrakra; 18 — uwuarros;
19 — mapc.



BO3BBILIAETCA TOI CTEHBIM, 3aKaHYMBAOLIMKICA Handou, Ha KOTOpYI Haje-
BaloT 33ebrodp1 (CM. puc. 268, b).

bpam-crenbru. [erasm OpaM-CTeHbr He OTIHYAIOTCA OT COOTBETCTBYIO-
WMX getased creHsr. Mmeercs 1mop; MONEPeYHOE CEYEHHE €ro HHKHEro
KOHUA — KBajparHoe. Ecnu OpaM-CTeHbra cfesiaHa U3 OJIHOH ILUTYKH Jepe-
Bd, TO €€ 3aBEepLIAlT aXTKAHThl ¢ KPYI/IbIM [IOACKOM CBEPXY IS HAI0XKe-
HUSA BAaHT U POP/IYHOB.

bom-Gpam ¥ Tprom-cTeHsru ycrpoens! aHanoruuHo. Ilpu otcyrcTBUM
MOCJIC[IHAX BEPXHWUH KOHel OpaM-CTEHbIM OKaHuYMBaeTcA (IariiTtokoMm,
Ha KOTOPOM KpeNAT KJIOTHK (CM. puc. 268, ¢).

Puc. 270. Yactu GyunpuTa u yrieraps:

a — Gylmnpur.
1 — wanda wnopa; 2 — yacte GymInNpuTa, HAXOMALLAACH BHYTPH KOpnyca; 3 — y4acTh,
npoxoasulas Mexay Heareacamu; 4 — BHEUIHSA 4yacTh; 5 — uanda gns szensrodra;
b — yTneraps.

1 — ymerapb; 2 — BoM-ymnerapb; 3 — 060HMBI.

Bywnpur.  OxoHeyHocTH  OylInpuTa  3aKaHuMBaoTCa  uandamu:
HW)XHAA BXOAMT B CTenc noj naaybou Oaka, a Ha BEpPXHIOK HaJEBaWT
33enprodpr. Yacte Oyuinpura, BbIHECEHHas 3a HOC, KpyrJjas, CpeaHAs
YacTb — KBaJpaTHas, a BHYTpEHHAA, 1o nanybod, — KBajgparHas
C 3aKPYIJICHHbIMH KPasiMH.

Hetanu ywieraps u OoM-y1jieraps Takue e, KaK Yy Opam-CTeHsr
(puc. 270). '

bywnpur Ha KenesHbIX Cylax MpeAcTaBiaseT COoOOH eIMHOe Lesioe.

CTAPUHHBIE MAYTDI

O KOHCTPYKIMM CTapMHHBIX MauT TOYHBIX cBefieHui HeT. [Tostomy 06 mx
O0COBEHHOCTAX MOXHO CY/JUTh JIMLIb 10 CKyNbIM CBeeHUsAM. M3BecTHo,
uro g0 X B. mMauTbl ObUIM OJIHO/EPEBKAMM, a FPOT-MauTa WHOT/IA Heca Ba
napyca — rpot u rpot-mapcenb. Oxono 1450 r. pacnpocTpaHenue MoJIyywis
TpeXMauToBbie cy/la — kapakku. O cygax 310ro BpeMeHH uMelTcs Boree
MOPOOHBIE M TOYHBIE AaHHble. Ha HMX MauyThl COCTOSUIM M3 JIBYX 4YacTeif,
a Ha cypax 1500 r. yxe u3 Tpex. [J1aBHbIE YaCTH MauT MPaKTHYECKH HE M3-
MEHMJTUCH /10 HACTOALLETO BPEMEHH.

Hwxkuue maurel. CrapuHHblE MauThl HAa HUKHEM KOHIE WMeJH
uangy  KBaJIpaTHOTO  TNOMNEPEYHOro  CeYeHHs, KOTOPYi0  BCTAaBJISIIH
B crenc. O6biyHO uyacTh Mauthl non nanyGoit Gbuta kpyryoi. Ha maury
Ha  OMNpe[eNnicHHOM  BBICOTE Haja nanyboi, paBHOW MPUBITU3UTEIBHO
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%/io OBuei [UTMHBI, CTaBUIM YMKCHl. YacTh MAuThl Hajl HUMHM HA3bIBA/IACH
tonom (puc. 271). Ha uMKCbI CTaBWJIH JIOHTa-CAJIMHTH, TOTNEPEK HUX —
Kpacluiibl W CBepXy — mapc. Ha noHra-caJiMHru ycraHaBIMBAJIM KalIBbl
(puc. 272). Ha anurnmitcknx cypax XVIII B. B maurax npopesanu no nipa
LWIKHB-TaTa, KaXJIbld C OJHAM IIKHBOM, JUISL IIPOBOAKH (aJIOB HHIKHETO pes.
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Credsru. Hwxnui KOHell
CTEHBI'M HMeJl KBajpaTHoe ceue-
HHe, M B HeM ObuUla 1popesaHa
UUIarTOBHAsA [Iblpa /JIS YCTAaHOBKHM
uplartoBa. B umope creHpru Ha-
XOOWICA  WIKHB-TaT CO  LIKHBOM
s NMPOBOJAKH  CTEHbL-BBIHTpEINd
(puc. 273). B BepxHed uyactu
CTEHbIH y BEPXHEro Kpas axTKaHT
CTaBWJIM JIOHTA-CAJIMHIU M KPACIHLIbI
(cm. puc. 271,aub).

HenocpesctBenno moja  casnu-
rOM HaxoJWICA IUKHB-TAT CO LIKH-
BOM, uYepe3 KOTOpPbIH [POXOJMII
mapca-pair. BepxHsasi dactb CTeHb-
M OKaHYMBAJIaCh TOIIOM, H4d KOH-
Ue¢ KOTOpOro Haxoauiach uarnda
KBAa/IpaTHOIO CeYeHMA JUIA YCTAHOB-
KH 23enbrodra.

Bpam-crensrn.  [lo YyCTpOH-
CTBY OHM HE OUIHYAIHCh  OT
crepr. HwkHuA  koHenw  Gpam-
CTEHBI'H HMEJ IUNOpP KBaJPaTHOroO
CeYECHMA BEPXHUH  OKaHUYMBAJICH
dbnarwitokoM ¢ KJIOTUKOM. Bbuio
MECTO M JJIf YCTAHOBKH BAaHT H
dopayHos (cMm. puc. 271, a u b).

bauipa-crenvra.  Buauane ee
BBIMONHAJIM M3 OHHOH Jictajin M
JTALLD co BTOPOH MOJIOBHHbI
XVII B. — u3 asyXx.

BaMHpa-cTeHsry  Kpenwid  Ha
KOHUe Oywmpura npu NOMOLIM
Puc. 271. Maurehi CTapHHHBIX CyJIOB;

a — wmavra cyaHa XVII B.; b — vactu
MauTel cyara XVIII B.

1 — HWxKHAA maura; 2 — pamda wnopa;
3 — wkano; 4 — xenesunie Gyreu: 5 —
BYJIMHHIH, KpPensiuMe WKan0;, 6 — UHKChI;
7 — noWra-canuMHru; 8 — Kpacimubi; 9 —
Ton; 10 — 3zenvrodT; 11 — INOP cTeHb-
rM; 12 — umarros; 13 — crennra; 14 —
Gpam-crenbra; 15 — Gom-OGpam-cTeHbra;
16 — dnarmtok; 17 — KIOTHK.



KHHUbI. BepTHKa/ibHas 4acTh KHMIbI MMeJia KBaJIpaTHOE CeueHHe, KaK W TOMN
MauThl, ¥ Ha €¢ KOHLE HaXOdusach Harnda TOXe KBAaJAPATHOrO CEYECHHA UIA
yCTaHOBKM J3esibrodra. biiMHga-crenbra (Ha3piBaeMas Takxke OyuUInmpur-
cTeHpron) Obula BbINONHeHa, Kak Opam-crenpra. OcHoBaHMe 1mnopa GiMHAa-
CTeHbI'M OBbUIO KBAJPaTHbIM, YTODBI €ro MOXHO ObUIO YyCTAaHOBHTh MEXIY
TOHra-CaJIMHraMu M Kpacnuuamu. Ha mimope umenoch KBajipaTHOE OTBEPCTHE
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Puc. 272, UHKCBI, JIOHPa-CaJIMHIM W KPACITHILBI MayT CTAPHHHBIX CY/I0B: 4 — MayTa Cy/Ha
XVIIB.; b~ maura cygHa XVIII- XIX BB.

1 — HMXHHAA MauTa; 2 — TOM; 3 — YHKChI; 4 — JIOHIa-CAIIMHIK; 5 — KpPAacnuiibl; 6 — Kan-
Bhbl; 7 — ene3Hble Dyrenm; 8 — IINOP CTeHbIM; 9 — WIKHB-TAT CO LIKHBOM [UIH CTEMb-
BhiHTpena; 10 — a3ensrodgr; |1 — kemednbie 000MMbl [UTA YCHIEHMA 33enbrodra.

JUIS YCTAHOBKH 1U1artoBa. JIOHra-CalMHr Kpenuid y OCHOBaAHUA BEPTHKAJIb-
HOW YacTH KHMILbI. BepxHssa yacTp OJIMH/1a-CTEHBIM MMeJjIa LIKHUB-TaT CO LIKH-
BOM, Uepe3 KOTOPbIH Mpoxoan1 6oBeH-0mun1a-da.

biuHna-credsra oKaHuMBasach GrarmwiTokoOM, Ha KOTOPOM TMOJAHWMAJIH
LOyumputHeii” drar. Ha BepxHem konue ¢uiaruitoka yCcTaHaBJIMBaJlM KJlo-
TUK (puc. 274). Bo Bropon nonosuHe XVII B. Ha BIMH1a-CTEHbI'Y CTABHIIM
OnuHia-6pam-cTeHsry  (OyIINpUT-OpaM-CTEHBIY), KOTOPYI IPHKPEIUIAJIH
IPA MOMOILM CAJIMHIa M 23e/brodTa WU BHINOJIHAIN, KaK OOBIKHOBEHHVIO
Opam-cTeHbry. biiMHaa-Opam-cTeHbra Hecsa He napyc, a TOJIBKO ,,0yLUNpPUT-
o™ dnar. C cepeaunnt XVII B. O/MHIA-CTEHbr'y He CTaBAT U Ha OyLUIpUTe
OCTAeTCA TOJIBKO (hJIariToOK.

bywnpur. Huwknuit  konew  Oymmputa  wmen uandy, kKoropas
BXO/M/IA B CTENC MeEX1y /[ABYMS BEPTUK&JIbHbIMH TpPaBep3dMH, Ha-
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Puc. 275. ByummpuT CTapuHHOTO Cy [1Ha.

I — Oywnpur; 2 — uanda wnopa; 3 - szensrodr; 4 —
SOy LUNpUT-BHONKMHAY; 5§ — cTOMKa yrierapfa; 6 — HaJaeIKu
s HakToBa Gyuimpura — BATEeP-BYJIHHIa; 7 — HanpasJIsio-

wasa oboAMa UIa TaKenaxa.
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Puc. 274. bnunpa-cTeHbra: a — kHMua 61MHa-

CTeHbru; b — GnuHpa-creHnra; ¢ — OGnMHAOa-
CTeHBI'a U 6/1MH/1a-6pamM-CTeHsIa.

I — Gywnput; 2 — kHHUE; 3 — 23enbrodr;
4 — Mmapc; 5 — GnMHIa-CTeHbra; 6 — OauHIa-

6pam-ctensra; 7 — dmarmrox; 8 — Kpacmm-
bl; 9 — KJIOTHK.

Puc. 276. Mayra ¢
,,Ton-6iiokom™’,



XOAMBIUIMMHCA MeXIy HWKHeH W BepxHeid nasybamu (puc. 136). Bepxhuii
KOHell OyuIpdTa HeC ywierapb M umell uandy Jig YCTaHOBKH 33eNbrodra.
JUIHHa ero COCTaBifia '/3 JUIMHBI TI'POT-MauThl, 4 /MAMETP PABHAJICA
AuamMeTpy nocnenHen. Yuierapp Obul aHatoryed Gpam-crensre (puc. 275).

Maura ¢ ,,ton-Osiokom™. Taxas maura ObUId TUNMYHOH JUIA rajep M CTa-
PHHHBIX Cy/0B C JIATHHCKHMHM napycamu. Ona npejcranisia coboit Kopot-
KYI0 TOJCTYK KOJIOHHY, BEPXHSIA 4YacTh KOTOPOH OKdHYMBAIACh OCOOBIM
ornokom — ,ton-6r1okoM”. TTociieIHUH COCTOAJT M3 HECKOJIBKHX LUKHB-TAaTOB
CO ILIKMBAMM B TOIE MauTbi, Yepe3 KOTOpbie MMPOXOMAWT TaKeNnax pes
(puc. 276).

COEJUHUTEJIbHbLIE AETAJIA MAYT

OtjienbHble YaCTH MauThl COCAMHAJIM JIPYT C APYIrOM NpH NOMOILK MapcoB,
CAJIMHIOB U 33eJ1bTOPTOB.

Mapcel. Panblie Ha Maytax yCTaHaB/AMBAJIM KOP3WHbL V1A Habionare-
JIEH; CBOE HA3BAHWC KOP3MHBI IOJIYYWIH OT OCODBIX 3aIUICYHBIX KOP3HH.
Bo Bpems 60A Ha HMX HAXOJMIIMCb CIPEJIKM, BOOpYXKeHHble NyKaMH, apba-

Puc. 277. Mapcesel: a — cpestHeBekoBoit ranepsl; b - cyos XIV - XV BB.

JIeTaMM, a TO3/lHee OrHecTpesibHbIM opyxueM. Ha napycHsiX cymax 31i
IVIOIAAKH — Mapchl — obieryaiu paboty 110 yiipaBieHHI0 1apyCaMH M COE/1H-
HECHUIO OT/1eJiIbHBIX Y4CTEH MAyuThl.

Ha napycHbix cyngax ¢ npAMBIMH MapycaMH Mapc MMeNl BHJ Kpyr-

JIOH KOpP3MHBI, a Ha CyJaXx ¢ MauramMu ¢, 1on-6iokomM” — ¢opmy
3d1UIeYHOM  Kop3uubl (puc. 277). Camble cTapbie IUIOWIAAKH, Hanmpumep
Ha cyjaax QUHMKHALEB, ObUIM OOHEeceHbl BLICOKMM OOPTHKOM — oOe-

YaHKOH, B JlaJibHenileM OOPTMK CTAaHOBHUTICH BCE HMXKEC MW HHXKE M
B XVIIIB. wucuesaer coscem (puc. 278). Oxono cepenunnt XVIII B.
MapChl HaYMHAIOT Jie/laTh HE KpyI[JIBIMH, a TOYTH [IPAMOYIOJIbHbIMH,
3aKpyrileHHoM Obuta JiMiub HocoBas vacTh. Kak kpyrisle, Tak M nps-
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MOYrojibHble MapcChl MMelM 0OnblIOe KBaJIpaTHOE OTBEPCTHE NOCPEIUHE
M ONMpANMCh Hd JIOHTA-CATTMHIM M KPACIHIBI, K KOTOPBIM KPEIUINHCh DOJi-
TaMM U HareIsaMH.

O6bIYHO MIOIANKY M3TOTOBISIM M3 MUXTOBBIX JIOCOK, [OJIOMKEHHBIX
KpecToobpa3Ho [pyr Ha [pyra W CUIMTBIX TBO3AAMH. Bopruk BOKpYr Bepx-
HeH KPOMKM [enajiM W3 [OCOK akauuu unu BA3za. Ha nnowmanxy ceepxy
J1y4eoBpa3Ho NpHOHBAIK Pl MAJICHBKHMX [OCOK — pebep, CAyKMBUIMX
onopoi A1 Hor. C GOKOBbIX CTOPOH Mapca yCTaHABIMBAIU TIpOCBEpIIEHHbIe
JKEIe3HbIE MOJIOCHI JUIA KPEerUleHUsi [YTeHC-BAHT, TaK KaK Mapc OQHOBpe-
MEHHO CIIYVXXH/I M JUIA TOro, YTOOb! Pa3lHEeCTH CTEHb-BAHTBLl HA [OCTATOYHOE

pacCcrosHue.

YA

d

B

Puc. 278. Pa3sutHe KpymibiXx MapcoB Ha cymax 1500-1700 rr.: a —
1550r.; b-1600r.; ¢,d — 1650r.; e — 1670r.; f — 1700T.

Cyna Hecim 1o Tpy mapca, KOTOPbIE Ha3blBald B 3aBMCHMOCTH OT TIpH-
HaUIeXHOCTH K TOH WIH WHOW MayTe: Ha rpoT-maute Bur1 rpot-manc, na
ox-maure — ¢op-Mapc U Ha Gu3aHb-Maure — Kpwiic-mape. llupuia rpot-
Mapca COCTaBJisisia NMOJIOBUHY, & [UIMHA — 7/, UHMPHHBI cyaHa. C KOpMOBOH
4acTH MapcC OOBIYHO MMeEJ1 OrpaKIeHHE U3 CeTKH.

Mapchbl COXpaHWIHCh M Ha COBPEMCHHBIX NApycHBIX cynax (puc. 279).

CoBpeMeHHbIe MapC — 3TO NOJYKPYINIaf WK MONYIUITMITHYCCKAA TUIAT-
¢opma, yKpensieHHas Ha pame W3 JIOHTa-CAJIMHIOB M Kpachwil. Ha pame ycra-
HOBJIEHO CIUIOLUHOE MOKPhITHE H3 [OCOK: HHOT/Ia BMECTO HEro CTaBAT pe-
werky — pycrep (puc. 280). C G0oKOB MauThl B IWIOWIEAKE Mapca MPoOCHep-
JIEHp! OTBEPCTHA VI Ocryuero rakesnaxa, uayuiero csepxy. Ha cranbHbix
MaUTaX MapChi ODbIYHO METAIUIHYECKHE C LEPEBAHHON MIOLIALK O

Ha cTapuHHBIX M COBPEMCHHBIX Mapcax KBaapaTHOE OTBEPCTHE MEKLY
J/IOHra-CaJIMHraMH M MNEPe[{HEH Kpacnuued CIyXWT UIA [OABeMa W ChHycKa
CTEeHBIH.

Uepes orBepcrAa MeXIy JIOHTA-CAJIMHTAMH M OCKOBBIMHM  CTO-
POHAMH  KBaJpaTHOIO OTBEpPCTHA Mapca (€ro HaswiBawi ,,cobausch
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NpIpoit”) MpoXodsAT BaHTbl HWXKHeH wmautel. CoBaubM [IBIpBI TOBOJIBHO
BEJIMKH — u4epe3 HUX MoxeT cBoboaHO mnposesth uvenosek. [IpaBaa,
ObiBaJIbie MaTpoChl B3OMparoTcA Ha Mauthl Oosiee ONacHeIM NMyTeM —
no nyrteHc-saHtam. Tor, KTO mnonb3yerca coOaybed [bIPOH, CUMTACTCHA
TPyCOM, MO3TOMY O3TH OTBEpPCTHA €lle Ha3bIBaioT ,,AbIPOH TPYCIMBBIX .

Canunru. CreHbru coefluHsiuch ¢ Gpam-
CTEHbIOW I[IPH TMOMOIUK paMbl — CaJIMHIa, coc-
TOABUIErO M3 JIBYX JIOHTa-CAJIMHIOB W IBYX WIIH

3
ﬁwﬂ-‘———‘%‘] TpeX Kpacmuil. Mex/y nmepBoil M cpesHeil Kpac-
b MUUAMKM BCTABJIAJICA LUNOP BPaM-CTeHbIM; MeXILy
o
h
e

CpeHEH M IOCIedHEH — TOM-CTeHbI'. B KoHuax
3 KPACIHLL, OKOBAHHBIX XeJIe3HbIMH TUIACTHHAMM,
MMEJIMCh OTBEPCTHA [UIS NPOXOJa IyTEHC-BAHT

u 6pam-cTeHb-BaHT (puc. 281, a).
a CaIMHIM  COBPEMEHHBIX MAPYCHBIX CYIOB
He OTIHYAKTCA [0 KOHCTPYKUMH OT CaJluH-
roB CTapuHHbIX cyaoB (puc. 281, c—e). Ha Hux

4 1 I it
b
2
3
L fq:w:: 2
\.D‘ "“; 5.\”@ ":‘“'ﬂr 7
O :
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“H ] 6 “ih"h
L _#‘
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Puc. 279. Mapcer pasno#t gopmbl: a — kpyrnsift 1600-1700 rr.; b — npsmo-
yroapHet, 17001800 rr.

I — rpor-mapc; Il — dop-mapc; Il — kpiosic-mape;
¢ — npsiMoyronbHeifl, XIX B.; d — coBpemeHHbIN,

1 — mwrowanka; 2 — 6optuk; 3 — peOpa; 4 — xenes3nan o6LKMBKA; S — [TOHTa-
CAIMHIH; 6 — OTBEPCTUE MEX/Y JIOHIa-Canuuramu; 7 — cobausu abippl; 8 —
OTBEPCTHA 1A npoBoakH Geryuero raxkenasxa.

8 O.Kypru

to
t2
N



MMEIOTCH  /1Be  BbICTyNawiuMe OaIKM — POXKKH — JUIA  pasHeceHMs
¢dopayHoB nojg  OonbumMMM - yriiamu. MHOrjia  BMecTo  M30THYT1OH  HO-
COBOM KPpacCllMllbl Ha CaiuHIe CHCPeM CTaBAT KeUe3Hyl 000HMYy,

a
Puc. 280. Mapcbi: a — cyand XVIII 8.

1 — mayra; 2 — wkano; 3 — pei; 4 — Beindyr; 5 — BauTe; 6 — wmKeHTenu; 7 — rap-
nens; 8 — Gopr; 9 — wrar; 10 — nock-witar; 11 — NyTeHC-BaHTLI; |2 — WBHL-CAPBEHH !
13 — nieprbl; 14 — CTeHb-BaHTbI; |5 — mapc; 16 — creHbra; 17 deastodT; 18 — L HM

pan'-6noku;

b — COBPEMCHHOI'O MapyCHOTO Cy/IHA.

KOTOpas Jiyuyille JepXHT 1iop Opam-credsru (puc. 281, b). Canuuru Ha-
3bIBAIOT B 3aBUCMMOCTM OT HMX TPUHAUICKHOCTH TOH WIM HHOH MauTe,
a HMEHHO: HOP-CAJIMHT, TPOT-CA/IMHI M KPIOHC-CauHr '

' B ommuMe or oka-, rpora- ¥ OGM3aHb-CANMHIOB, VCTAHOB/IACHHBLIX 10O/1 COOTBCT-
CTBYOLUMMH MApCaMHu.
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CanuHry nporyJyiouHbiX W rOHOYHBIX CY/IOB COCTOSAT TOJIbKO M3 OJHOM
KPaCIHLbI.

J3ensrodrei. Cnyxar Ui COeIMHEHMs KOHLIOB JIByX 4YaCTed MauThl.
Panee s3enbrodr cocrosn U3 ABYX MacCCHBHBIX JIepeBAHHbIX OpyCKOB, coelu-
HEHHBIX [IPYT C JIPYTOM eJIe3HbIM KOJIbIIOM. B OCHOBHOM pasnuyaior /1Ba TH-

Puc. 281. CanuHru: a — cCOBpeMeHHOIO MapycHoro cyaia; b — c xe-
ne3Ho# obolimon; ¢ — cynHa Havana XIX B.; d — cygHa XVI-XVIII BB.
¢ aByms Kpacnuduamu; e — OGapka XVIII B. ¢ Tpems kpacnuuamu.

I — JIOHTra-Ca/IMHIM; 2 — KPAacnMubli; 3 — POXOK CATUHra; 4 — xenes-
Has oboWma; 5 — creHbra; 6 — OGpam-cTeHbra; 7 — KanBbl; 8 — TON-
cTeHbI'H; 9 — wnop 6paM-credbru; 10 — 33ensrodr.

lla CTAapUHHBIX 33eJIbroPTOB: (PaHIY3CKO-TOJUIAH/ICKHE W aHTJIMHCKHE.
J3enbrodTul NepBoro TMna ObUIM KBaJPaTHBIMU C IUIOCKOH HH)KHEH MOBEpX-
HOCTBX0 M BOJIHHCTOM BepxHed. Ha HMIXKHEH NOBEpXHOCTH HaXOOW/Iach He-
CKBO3Hasl KBaJlpaTHas BbleMKa I uandbl HUWOKHEH MayTbl WIH cTeHbru. [le-
pell HeH MMEJIOCh CKBO3HOE KPYriloe OTBepCTHe /Ui 1Imopa cTeHbrd. Ha Hux-
HEeH CTOPOHE CTABMIIM HECKOJIBKO PbIMOB, NIPe/IHa3HAYEHHBIX V1A OJIOKOB CTEHb-
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BBIHTpena M ToneHaHToB. Ha BepxHed MoBepxHOCTH I3ebrodra no doxkam
TIPOXOJMJIM IBA KMITA C OTBEPCTUAMM /U1 NPOBOJIKH asia pena (puc. 282, a).

J3enbrodT BTOPOro THna ObUI 3HAYMUTENIBHO NPOLIE M Jierye; no gpopme
OH MpeCTaBIsUl Mapajuiesienune; ObUl OKOBaH Xele3HOW MOJIOCOH, B HEM
MMEJIOCh [1BA OTBEPCTHMA. KBaJpaTHOE — [UIA YCTaHOBKH Ha uandy mauyTthl
M Kpynjoe — JUlf 1umnopa creHsrd (puc. 282, b). I3enbrodrbl aHIIMACKOrO
tMna ObUH Haubosiee pacnpoCTpaHEHHBIMH M NPUMEHSAIOTCA [aXe Ha COBpe-
MEHHBIX MapYCHBIX Cyax.

[To3nHee noOABMIKCHE Kele3Hble 23ebrodThl, NpeacTaBiALMe COBOH
KECTKYK KOHCTPYKUMIO C KBaJpaTHbIM M KpyIJibIM OTBepcTHsamMu. Ha Hux

Puc. 282. D3ensrodrsi:
a — ¢paHIly3CKOro THIIA.

I — HHXXHHA TUIOCKAafA MOBEPXHOCTb; 2 — BEPXHAMA, H30IMHYTasdw; 3 — HECKBO3HOE KBajl-
parHoe OTBepcTHe IA uandbl TOMa MauyThl; 4 — CKBO3HOe KpPYIJioe OTBepcTHe JUIH
WMOpa CTeHbIH; 5 — obyxu; 6 — OTBepCTHA [UIA NPOBOAKHK pena dana pes; J — KHIIbL;

b — aHrMMHCKOro THIIA; C — COBPEMEHHOT0 MapyCHOTO Cy[aHa.

YCTaHOBJICHO HECKOJIbKO 0OYXOB Ui DJIOKOB CTEHb-BBIHTPEIIA W TOIIEHAHTOB
U HECKOJIBKO CKOO s Kperenus GeindyTa u npoBoaku wtara (puc. 292,¢).

J3e1broT NPUMEHSJIM M JUIA COeJMHEHHs ywmleraps ¢ Oyumpurom.

CrapuHHbIE [epeBAHHBIC 33¢JbrOodTbhl ObUIM MOXOXKH HAa BbILIECOIHCAH-
Hbl€; MX CTABMJIM Ha OyIUNPUT MM BEPTUKAJIbHO (TOrJa OTBEPCTHA B 33€IIb-
rodpre ObUIM HAKJIOHHBIMH) WIH TNEpNEeHAUKYIapHo Oywmnpury (Torpa or-
BepcTHsa ObUIM napajulesibibl ocu Oyiunpura). HenmocpeactBeHHO 3a 33esib-
ropTom OGiMKe K HOCY ¢ JIBYX CTOpOH Oyuunputa GbUIM yCTaHOBJICHBI JIBE
NiepPeBAHHbIC HAJCIIKH, UMeBLUKE GOpMy ABYX NMONYKPYroB C AByMA CKBO3-
HbiMH oTBepcTusiMH. UX HaswiBanmu ,,Oyumpur-Buonuuer” (nmo-urai. violino
di bompresso — OyLINPUTHbIE CKPUIIKK) M Yepe3 MX OTBEPCTUA MPOBOIMIIHN
¢dop-creHp-utar U dop-creHp-noch-wrtar. Ha BokoBbix cropoHax a3ensrodra
MMEJTUCh /1Ba 0DyXa, K KOTOpbIM Kpenwiu ¢anpenst Oywmnpura, npepoxpa-
HABILIME MATPOCOB OT Ma/ICHHA.

Ymerapb IpH 1OMOWM 0COB0H KpecToobpa3HOH ONoOphbl yaAepPKUBAJICH
OoT OylUNpUTa Ha HEKOTOPOM PAaCCTOAHWM; LINOP ero ObUl COeqHHeH ¢ Oylu-
MPUTOM HaHTOBOM — BYJIMHIOM (puc. 283).

Cam OywnpuT KpemWwIxM Ha HOCY Cy[AHa MNpH I[IOMOLIM MOILIHOTO
HaWTOBa WIM BaTep-ByiMHra (puc. 284). Ilpu 3TOM 4YacTO NPUMEHSIIH
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Prc. 283. Coenmuenue ytneraps ¢ Gywnpurom: a — Gywnput u yrineraps XVIIB.; b —
6ywnput u ymieraps XVII — yayana XIX B,

1 — Gywnpur; 2 — ymierapb; 3 — 33e&1bIO(T, YCTAHOBJIEHHBINH nepneHauKynapHo 6yu-
MpUTY; 4 — ,,6yINPpUT-BHONKMHA™; 5 — KpecToOOpPAa3HaA BCTaBKa MEXAY yTinerapeM u 6yuu-
MPUTOM; 6 — BYTUHT yTiIeraps; 7 — 33en1brodr, yCTaHOBIIEHHbIN Nap A7UTENIBHO GO P LITEBHIO.

Puc. 284. Barep-BynMHIM OGyLINMpuTa Ha CTa- Puc. 285. Bsiska Batep-ByJiMHra.
PHHHBIX CYJIaX.

1 — Oywnpur; 2 — BaTep-BYJIMHI; 3 — KHHB-
aMren; 4 — Kpbik; 5 — Hagenku Ha Oywnpu-
Te; 6 — HaleJIKu HA KHABAMIede [UIA Batep-
BYJIMHra. '
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[ABa BYJIMHra M3 Kpenkoro tpoca. Jisi BA3KH BYJIMHIa OCHOBHOW KOHEIl
TpOCa Kpemwid Ha Oywnpure, 3aTeM TPOC MNPOMNYCKaJH B OTBEPCTHE
B KHABaMreae, Bokpyr Oyumpura u 1. 1. O6piuio crasunu 11 uwiaroe, xo-
TOpbI€ 3aTAMMBAJIM B CEPE[IMHE ITONEPEYHbIM 1IUTaroM — KpbbkoM (puc. 285).
Ot crnon3aHua nulard Ha OylINpUTE YACPXKUBAJIMCh HECKOJIIBKUMH [EPeBsAH-
HbIMH Ha[le/IKaMH; HaJleIKM ObUIM NMOCTaBJIeHbl U Ha KHABAMrene, no Hoxam
BYJIMHIOB U MexX/1y HUMHU. [locienue npeloXpaHsIn BYJIUHIU OT lepeTHpa-
HHUA TIPH NOJAXOJ1e Cy/IHa K MpHYay.

Puc. 286. Llennoit Batep-Bymmur XIX 8.

Yinerapp Ha COBPEMEHHOM MapyCHOM CyJIHE COEIMHAIOT ¢ OyLimpu-
TOM OKeJie3HbIM  33eJIbropToM. YTierapp INPOXOAMT uYepe3 I3ebrodr
M ero winop, Jiexaiuu Ha Oyiunpure, COe/IMHACTCA C MocleaHumM Oyresem,
OXBaTbIBAOLIMM 00a faepeBa. BylUnpuT CBA3aH ¢ HOCOM CY/JHA OJIHUM WIH
ABYMs BYJIMHIaMH, U3rOTOBJICHHBIMU U3 1enen (puc. 286) . Ha cynax nocnen-
HeH KOHCTPYKIMH OT LEMHBIX BYJIMHIOB OTKA3aJIMCh, BMEGTO HUX Ha OyLUnpuT
CTaBAT XeJIE3HYI0 OKOBKY, CBA3BIBAIOLLYIO €0 ¢ (DOPLUTEBHEM.

PEH

Pem — nepeBsiHHbIE WIM MeTa/UIMYeCKHe OWIKH, B CPeaHell Yactu 0ObIUHO
npu3Moo0pa3Hoi ¢GOpMbl, a No Kpagm — KOHycooOpasusie. OHUM CilykKat
VIA  TOCTAHOBKHM MpSIMBIX MAPYCOB, TMPUKPENASieMbIX K HUM CBOCH
BEPXHEH IUKATOPUHONW. PeH [OIBEIUMBAT K MauTamM 3a CepejldHy TropH-
30HTaJIbHO nanyoe.

Peu Ha HMXKHUX MauTax OJIMHOYHBIE, WX HA3bIBAIOT HUKHHMM
peamMu. K 91MM pesm otHocstcs  oka-, rpota- u Berun-peil. Pen
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Ha CTeHbrax M Opam-CTeHprax — Mapca-pe ¥ Opam-pen — Moryr ObITh
M OIWHOYHBIMM, M TapHbIMH. B mnocrmeanem cayyae pasjiM4alOT HHXKHHE
M BepxHuHe mapca- M Opam-pen. K mapca-pesaM OTHOCAT HMIKHHE M BEpXHHE
rpor-mapca-ped, op-Mapca-pe M KploHc-mapca-per. MUX npumMeHssiM M Ha
CTAPUHHBIX Cy/aX, TOJNIBKO rpor-Mapca-ped Obu1 BBeleH nosjxee. K Opam-
pesiM OTHOCHT HMWXKHHe U BepxHue (op-Opam-ped, rpot-0OpaM-ped U KpioHc-
Opam-ped. 3amerum, yto B AHMM WM ['epmanun Bepxuue Opam-pe, T. e.
Gom-Opam-ped, kak M OOM-OpaM-CTEHBIH, paHblle Ha3bIBaJIM KOPOJIEB-
CKHMH.

O6b1uHo GeruH-pedt He Hec napyca, YTobbl He MelaTh OU3aHu.

Ha 6yumpure co spemen JIpepneii I'peunn u Puma craswim pei ¢ nps-
MbiM llapycom — Onuua. Cam ke peid Ha3lpiBaau Onuupa-peem. B konle
XVI — nHavane XVII B. Ha Oyumnpure yCTaHaBJIMBAJIH MAJICHBKYIO MauTy —
OivH/Ia-cTeHbly ¢ HeBonbwmMM OMHga-cTess-peem. [IpUMepHO ¢ cepefiuHbl
XVIII B. BMecTo ONMHA-CTEHBIHM CTABAT yTierapp ¢ HeDONbUIMM peemM —
Bom-OIMHIa-peeM.

Jist 10CTHKeHHA HeoOXOAMMBIX YIJIOB pPAa3HOCA BAaTEp-LUTArOB MOJ
33esibropToM OyLINpPUTA, MOYTH BEPTHKAIBHO BHH3, CTABHIIH PAaHrOyTHOE
JIepeBO — MapTHH-THK. Ero BepxHui KoHell ObUl pa3iBoeH.

C nosBiieHHeM KJIMBEPOB OT 1IapycoB Ha ONIMHa- n GOM-BIIMHOA-pesix
OTKA3aJIUCh, TOITOMY 10 OOEHM cTOpoHamM OT (opkacTesisi CTABHIX BMe-
CTO peeB JIMILIL [IBA TOPH3OHTAJIbHBIX BbICTpena — OGokanua (CM. HHXe)
JUTA TIPOBOJIKY DaKILUTaroB ytieraps u boM-ymieraps.

INETAJIA PEEB

Paubiue, Bistots 10 XV B., peM M3rOTOBIISUIM LEJIbHBIMU WK M3 [ABYX MOJ10-
BUH, KOTOPbIC BOJbLICH CBOEH YacThblo HAKJIA[AbIBAJIM JIPYr Ha APYyra U CKperl-
JIAIM TPOCOBBIMH BYJIMHTAMM.

[To3nHee peu cTanmu fenath COCTABHBIMM W3 HECKOJIBKUX OOTECAHHBIX
M noaorHadisix 6pycos, cBnovyenunix apyr ¢ apyrom. Crepsa 10J1bKO rpoTa-
¥ GoKa-pen ObUIM COCTABHBIMHU, HO C YBEJIMYEHHEM Pa3MEpPOB CY/IOB COCTaB-
HbIMH HAYMHAIOT BBITNIOJIHATD U JIPYTHE PEH.

Cpenuss yacts pesi Obijla BOCBMUIPAHHONH (HOPMBI M TOJIILE OCTaJIbHBIX.
Ha rpauu 310M 4acTH, CONpPUKACaBLICHCA C MauyTOM, [UIS 3alLMTbl OT TPEHUSA
HakjaapiBajii OokoBpie Hajenkn — ¢uum. [lo obe cTopoHbl OT Cpe/iHEeH
YaCTH, TAK Ha3bIBAEMOro Tesa (MO-UTajl. COrpo), MPOTArMBAJIU JIBE ,,pYKH
(no-uran. bracci), OKOHEUHOCTH KOTOPbIX Ha3biBaJiM HOKamu. JInuHa Hoka
COCTABIIANA NPHOIM3UTEIBHO /5y JUTMHBI Pes; HOKMW OT/IENSUTHCh OT OCTaslb-
HOM YacTW pes YTOJILEHHAMH — 3aIUleyMKaMu, win duwepcamu (puc. 287).
K nocnegnum Kpenwin HOKOBBIH Yroil napyca. Mapca-ped uMeliu J10 YeTbIpex
(UILIEPCOB HA KAX/IOM HOKe JUIl KPErUIeHUss HOKOBBIX YIJIOB COOTBETCTBYIO0-
HMX pUD-BAHTOB, TaK KakK Mapceid MOIJIM UMETh JI0 Tpex psoB pUQOB
(puc. 288).

C nosBjeHHeM JMcesied Ha HOKAx peeB  HAayaJii  YyCTaHABJIMBATh
KellesHple  Oyread Juist  [POBOJAKM M KPEIUICHUA  JIMCEIb-CIIMPTOB.
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HHoraa HokoBbie Oyresn OKaHUMBAJIMCh BEPTUKATBHBIM NOBOPOTHBIM KOJIb-
LOM, 0OIIeryaBLINM II0CTAaHOBKY JIHCE/Ib-CIIUpTa. Bropbie Gyrenu — TperHble —

I/ ot
| |
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Puc. 287. Crapuunbie pen: a — go XVI B., cocTOAWMA M3 ABYX NOMOBMH: b — XVI-
XVIII BB,

I — cocrasuoit muxuuit peir; 1l u Il — manbie pen Ha ABYX HaNOXeHHBIX APYT Ha apyra
NMOJIOBHHOK.

1 — 1eno; 2 — duum; 3 — ,pyxu’’; 4 — HOKHM; 5 — dHIIepChl; 6 — Keme3nbie Byrenu.

CTABWIM NPUOIH3HUTEIBHO HA '/3 TOJIOBMHBI [UTMHBI pesi, 4TOOBI POBOJIMTH

M NOJJIEPXXUBATh BHY TPEHHHH KOHELL JIHCesb-ciupTa (puc. 289).
KoHCTpyK1MA peeB  COBpEMEHHBIX [MAPYCHBIX CY/IOB  aHAJOIMYHA

KOHCTPYKIUHMH CTapUHHBIX peeB. CpeaHAs vYaCTh HMXKHMX DPeeB M Mapca-

Puc. 288. Iletain HOKOB Mapca-
U 6paM-peeB CTAPHHHLIX CY[OB.

peeB 0ObMHO npu3MooOpasHas, LIS HMX [NPEJOXPAaHCHHA OT TpeHHs
0 M™Mauty craBAT ¢uwH. Hoku peeB OTHENAKWTCA OT OCTANBHON YacTH
M HeCyT HOKOBbIH Oyrens c oOylikamMu Ui KpeluleHHAs TOIECHAHTOB

Puc. 289. Jletany peeB ¢ HOKOBBI-
MU GyrensiMH JUIS TO1epKKH JIH-
CeNIL-CITUPTOB: a4 — HOK pea XVIB.;

b — Hok pes XVII 8. ¢ nouopor-
HeiM Oyrenem; ¢ — HOK pes
XVIII 8. ¢ noBopoTHeim Gyieliem.,
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Puc. 291. Pcu coBpeMeHHbBIX

HAPYCHBIX CYA0B: a — MC-
{3 Tainmucckui: b — nepesan-
LW HBIA.

Puc. 290. Pe#t cypsa navana
XIX B.:

a — COCTAaBHOW HMXHHMH;, b —
Bpam-peh.

1 — Tteno; 2 — duim; 3 — ,,py-
KU, 4 — wene3Hble Oyrenu;
5 — neep; 6 — neprnl; 7 — HO-
KOBbIH Oyrens [Uid JIHCENb-
cimpra; 8 — dan pea; 9 — Oen-
dbyrt; 10 — HOK pen.
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u GpacoB. PAOM ¢ HOKOM HaXOOMTCA IUKWB-Tal CO LIKMUBOM, 4epe3 KOTO-
pbIfi NPOXOIMT IIKOT BepxHero nmapyca. Ha koHuax HOKOB peeB W Ha pac-
CTOSHMM '/3 TOJIOBMHBI [UIMHbI pesi CTaBAT Oyreju JUiA JIMCENTH-CIUPTOB.
Bions pes cHH3y M CBEpXy ero HaXOHATCH OOYIUKHM /1A KPEIUIEH!sA NepTOB
W neepa JUTA NoABA3bIBaHMA napyca (puc. 290 u 291). Jlaxe ecnu pavroyr
METAJUTHUCCKHUH, Opam- 1 Gom-GpaM-pen BoInojHAT U3 Jepepa. Hoku Beex
peeB OOBIYHO [1IepeBsHHbIE.

JIMCEJIb-CITUPTHBI U JIUCEJIB-PEHU

B xounme XVIIB. no 6Gokam oOT npsAMbiX NapycoB HayaJM CTaBMTh
nob6aBouHbie  mapyca  —  OOHeTbl, [O3/IHEE  HA3BAHHbIE  JIHCEJIAMM.
Jlucenn 'y HMXHMX 1ApyCOB Ha3bIBaNIM yHJep-ucensmu. MX BepxHss
WIKATOPHHA KPEIWIaCh K MAICHbKOMY pelo, KOTOpbIi LIe/l Haj IpoTa-
peeM W  HaspIBaJICA Mapca-Tucesib-ciipt  (puc. 292). HuxkHaAA 1uKa-

Puc. 292. Jlucenb-cnupthl cyaHa XVII B.

TOPUHA  YHJEpP-JIMCESIs TNpH  MOMOIUM  YHJEP-JIHCeJIb-CIIMHpTa  YAePXKH-
BaJlaCh Ha OINpeJe/IeHHOM pacCTOAHHKM 0T 0OopTa CcyaHa. YHJep-lucelib-
CIIMPT raKkoM 3aKkjaneiBasicA B oOyx y Oopra cyaHa M KPENWICA MNpu
NOMOWIM JABYX TPOCOB — ,JIMCE/Ib-BAHT , OJMH M3 KOTOPBIX LISl K HOCY,
a Ipyrou K Kopme.

JIncenu, kortopeie craBuiM 106aBOYNO K MapcelnsiM M Hpamcessm,
KpeNnWiH K MAaJIeHbKHM pesiM — JIMCe/Ib-CIIUPTaM, a BHHU3Y PacTArMBAJIM
COOTBETCTBYIOLUMMHM HIDKHUMH JiMcellb-ciuptamMu  (puc. 293). Huorpa nm-
CeJIM CTABUJIM U Ha BU3aHb-MauTe.

Ha coBpeMeHHbIX MapyCcHbIX CY/1aX JIMCe/M MNOJBEUIMBAIOT Ha clle-
UMAJIBHBIX JIHCeNb-pesix  (yHuaep-, ™mapca- M Gopr-iucesb-pesax), KOToO-
ppie, B CBOK0 Ouepedb, [OJBEIIEHbI Hd COOTBETCTBYIOLUMX CIUPTAX
(Mapca-niucenp-ciupte,  Gpam-Mcesb-CIHPTE M HEMOCPE/ICTBEHHO — Ha
bpam-pee) (cm. puc. 312 u 313).
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Puc. 293. Jlucens-ciuprel ¥ mcenu cyana XVIII 8.

l — rpor; 2 — rpor-mapcens; 3 — rpor-Opamcenn; 4 — rpor-6om-Opamcens; 5 — rpor-
YHOEp-TIMCenu; 6 — rpor-mapca-ndcenu; 7 — rpor-OpamM-nucend; 8 — yHOep-IMCENTb-
CrMpTHl; 9a — Mapca-nucens-cnuprei; 9b — Gpammcens-crmprel; 9¢ — Gom-6Gpam-
JIUCENTb-CITMPTHI.
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PI0 (JIATMHCKME PEM)

Pio, WM NaTMHCKHMH pel, — Le/bHAasAs WIM COCTaBHas [UIMHHas 6Galika u3 enu
WIH MHXThI, KOTOPYI0 MOJBELUMBAIOT HAKJIOHHO K Maure. CIIy>XHT VIS Hece-
HUA JIATHHCKOrO napyca. 3TH ped Ha3bIBaJIK M0 MAYTaM, K KOTOPBIM OHH ITpH-
Ha[U1eXanu: ¢oka-pio, rpoTa-pio Ha rajiepax, GH3aHb-PIO Ha raJIMOHAX U MO3]I-

Puc. 295. Pio ranepsi.

1 — m™Mauta ¢ ,,ton-Gnoxkom”;

Puc. 294. JlatuHcku#t peit, WM pio, MapyCHOTO CyJIHa
XVI-XVIII BB.

1 — po; 2 — ,Tennexka”; 3 — menma; 4 — a”anyts 2 — p; 3 — ,Tenexka': 4 —
mupuk-dana; 5, 7 — ranc-ranu (rmacnonwr) ; 6 — 610-  nena; 5 — Tom; 6 — dan pio;
7 — BAHTHI.

KH ropneHen.

HeHILUMX NMapycHbIX cyaax (puc. 294). Ha nepBbIX mapycHbIX BOEHHBIX Cy[1ax
Ob11 ewe MajleHbKHMH KPIOHC-Mapca-pio Ha Ou3aHb-Maute, HO yxe K XVI B. ot
HEro OTKAa3aJIiCh, TAK KaK OH ObUl npakTHYecKH GecrioneseH.

Pio ranep oObMHO CcOCTOAN M3 OBYX CHAPEHHBIX [IOYTH 110 BCEH
mivHe vacred. Opua vacte Obunla Kpyrjiow, a Japyras BblioJibiieHa
MO JIHHHH CONPMKOCHOBEHMsi. 3aTeM 00Ge YacTH Ha [pPOTSKEHHH /3
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MX JUTMHBI COEUHAIIM BMECTEé M CKPeIUIAJIM TPOCOBBIMH BYJIMHIAMH,
a Mno3jHee >kene3HbiIMM Oyrensamu, KOTOpbie CTaBWIM depe3 30 cm.
BepxHuil KOHell Pl Ha3biBaJM ,nena” (mo-utan. penna, mo-Hem. Feder),

a HWKHHA — YTOJIIEHHBIH — ,Tenexka”’ (mo-utan. carro) (puc. 295).
Pio MOXHO ©ObUIO YUIMHATD IIpH TOMOWIM  JIONOJIHMTEJIBHOIO  [ie-
peBa — Ttoma. K Hemy kpenwin pnobGaBouHbii mnapyc — Goser. Ha

rajlIioOHax M MO3OHEHILHX MapyCHbIX CyJaaxX pro Jejlajii WIH ULeJIbHbIM, HITH
COCTaBHBIM, KdK H HHXXHHE MaAUThl.
BamemM, YTO raliepsl, mebexwu, TapTaHbl, IIMHHKH H JIp. HECIIH TOJIbKO

JTATHHCKHeE napyca.

TF'A®EJIHU, THKH,
TPUCEJIb-MAYTHI

ladenamMHM M TrUKaMM Ha3bIBAKT PAHTOYTHbIE [epeBbsi, KOTOpPble Ha
CBOEM HMXHEM KOHUE — IATKE — HWMEKT pa3BWIKY — YyCbl, OXBa-
THIBAIOLUME MauTy. YCbl TMO3BOJIAIOT [MOJHUMATh radesib BHOJb MayThl
WJIM [I0BOpayMBaTh TI'MK OTHOCHTEIbHO Hee. [Tadenu cnyxar s

KPEIUIEHUS BEPXHEH UIKATOPUHBI TpUCENIeH, a TUKH — JUIA KPeIlUIeHUs
HwkHeHd (puc. 296 u 297). Menpummmu u3 radeneir ObuiM ,,CTEHDB-
rapenu”, koropeie Hecnu Hebonpluiod mnapyc — raid-roncenb WIM Ha-

UHOHAJIbHBIA GJiar Ccy/IHa.

Tpucenb-MauTON Ha3bIBalOT TOHKOE PAHTOYTHOE [epeBO, MO KOTOPO-
MY XOJIAT ycbl radens; ee yCTaHaBJIMBAIOT 11033l HWKHEH MauTbl ¢ Nps-
MbIMH [apyCaMH, B OCHOBHOM 3a Ou3aHb-mautoi. OHa Hecna Tpucellb
WIH KOHTP-OM3aHb.

llusiBoR  (mo-aHri. snow) npuHATO ObUIO B AHrAud, OpaHUUM
v llBeumu Ha3piBaTh 0coObIi Opur. OH NMOXOOWJI Ha TOProBOE CY/HO W HeC
JABE MauThl ¢ MPAMBIMU apycaMH, OyLmpuT, cTakcenb U KiuBep. Ha umsase
He ObUI0 OH3aHB-MayThl, MOITOMY C KOPMOBOH CTOPOHBI OT I'POT-MauThl,
pPAIOM C HEH, CTAaBWJIM CTEHbIY, YIHPAaBLUYIOCA CBOMM BEPXHMM KOHLOM
B 3aJJHIOI0 KPOMKY TrIpoT-mMapca. JTa CTeHbra CIyXwuia Ui MOCTAHOBKH
KOCOro mnapyca — OM3aHM, WIM IIHABCENIA, aHAJIOTHYHOH KOHTP-OM3aHM Ha
BonbLIMX Cyax.

PaHblie 1IHSIBOM Ha3bIBajM M TOJCTHIH KOHEL, HATAHYTbIH BEPTHKAIb-
HO 32 MauTOH M TpeHa3HaUCHHbIH [U1A HeceHUa Tpucensa. MHoraa stot Tpoc
Ha3bIBAKOT TPOCOBOH MAuToOM.

BBICTPEJIbl
(BOKAHLIbI)

BbicTpenamu, wiM  6OKaHLAMM, Ha3bIBAT TOPU3OHTAIbHBIE  PAHTO-
YyTHbIE [IepeBbsi, MMeIILUHe KpeIUIeHHEe TOJIBKO HAa OJIHOM  KOHIE.
Onu cnyxar UIA BbiHECEHHA mapyca 3a OOpT, MOJBEIMBAHWA ILUTIONOK
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Puc. 296. 'mk wm radens pepeBssHHoM maurtel (a) W Gu3aHb-mauta M GM3aHbTHK (b),

1 — HMXKHAA MauTa; 2 — CTeHbra; J — CWIMHI mapca; 4 — TON MauTbl; 5 — LINOP CTEHb
10 — Oyrenb ¢ o6yxom; 11 — Oyrens ¢ obyxamu win GnokoB nupuK-dana n sperc-6ak-
6noka kopmosoro duiara; 16 — ycbi; 17 — ycbl ¢ pakce-Oyresnem u kinotamu; 18 -
TONMEHAHTOB Ou3aHb-ruka; 21 — TOoneHaHTb! Du3aHb-ruka: 22 — Oyrenb ¢ NOrOHOM [UIH

M CO3[aHMA TaKelaxy COOTBETCTBYWUIero pa3Hoca (poxku y ca-
JIMHroB, OokaHUbl [UIA pa3Hoca OakwraroB ytneraps W Hom-ymie-
rapa 4 T. 1.). B OCHOBHOM HX INPHMEHSJIK Ha BOEHHBIX MAPYCHBIX

cyaax.
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KPEIUVIEHHE PEEB
K MAYTAM

K Mauram ped noaBeluMBaTCA MpU MOMOIIM OeHdyTOB, KOTOPbIE JOJIKHBI
YIEPKUBATh PEH HA [JOCTATOYHOM PACCTOAHHH OT Mayt, YTOOb!I BaHTHI HE Me-
11a/iM UX 6paconuTh (MOBOPAYUBATE).

beiidbyr, KOTOpHIA [peBHHE pUMIIAHE HA3bIBAIIM anguina, MpeacTaBIIs
coboM 10s1¢, 0Bpa30BaHbIH HECKOJBKUMHU lUIaraMu Tpoca. BriocneactBuu
3TOT NOAC ObUI 3aMeHCH JIepeBsiHHbIMH TOYEHBIMHM IIAPUKAMM — PAKC-KJIO-
TaMH, KOpa/VIaMH WIM [aTepHOCTepaMHu (4YeTKamK), HacaXeHHbLIMM Ha [1Ba
WIM TPH napauiensio wayumx tpoca. [ocnennue yaepxuBanuch B onpeje-
JIEHHOM [I0JIOXEHHH OTHOCHTENIBHO JIPYT JIPyra IpH MOMOLIM BEepTHKAJIbHBIX

MIOCKUX JICPEBAHHBIX [UIACTHH — PpaKc-ClIM30B, MOCTaBJIEHHBIX MEXILY
pakc-kioTamu. CaMH ke TPOCHI, NMPOITYILEHHbIe Yepe3 paKc-KJIOTbl U paKc-

CHMMOK y4eOHOI'O CY/IHA, BHI B KOPMY.

ru; 6 — Oyrens nyrenc-pant; 7 — a3ensrodr; 8§ — OM3aHbTUK; 9 — HulaHb-radens;
wraros; 12 — aupuk-dar; 13 sperc-Dakirarn; 14 HoK radens; 15 obyx s
Oyrenb mMaurbsr;, 19 Ovrenb JUTH VCTAaHOBRKH Harenei; 20 — Oyreas ¢ oGyxaMu JUIA
HWITOKOB HU3aHb-TUKA; 23 — noroH; 24 — ¢ckoObt; 26 — 1IWKOTHI BH3AHb-THKA.

C/IM3bl, HA3BIBAIKCH PAKC-TPOCAMM WIIM pakc-6acTtapaamu, a Tpoc, OXBaThbl-
BAUIMA ped M NpHKUMaBILMH ero K maute, B Mranmu HasbviBanu drossa
(puc. 298, a—b). CyuiectBOBaNM pasjiMuHbie THIBI TPOCOBBIX OeitdyTOB
WK pakc-Oyresen. .

Y HMXHMX peeB W Mapca-peeB pakc-Oyrenp Obut oOpaszoBaH Tpems
PA/laMU  pakc-TpocoB ¢ kyotamu  (puc. 298, c¢). Cpegnui pakc-Tpoc
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Puc. 297. bu3aaneTUK M radesib CTAIBHON MauThl COBPCMEHHOTO MApPYCHOTO
Cy/iHa,

1 — HMOKHAA MauTa, 2 — CcTeHbra; 3 — mapc; 4 — NyTeHC-BaHThI; 5 — Tom may-
Thl; 6 — WINOP CTEHbIM; 7 — IUKMB-IaT CO IUKUBOM [UIA CTEHb-BbIHTpemna; 8 —
3zensrodt; 9 — HGyrens nyredc-gaut; 10 — Gyrens juia wrbipa (6onra) naTku
radenna; 11 — oxkonka radens co mreipem; 12 — 6yrens ¢ oOyxom s Kpen-
neHun onoka tanei aupuk-dana; 13 — Oyrens ¢ o6yxaMu U KPeIUTeHHA KO-
PEeHHBIX KOHUOB AMPHK-(pana 4 IpeHc-0akwiTaros; 14 — WKHB JUIA NPOBOKH
Tpucenb-pana; 15 — Hok radena; 16 — oOyx mns Gnoka dnara; 17 — wWrbIpsb;
18 — Gyrens OnA WITEIPA NATKH rHka; 19 — radens; 20 — Guszanp-ruk; 21 —
Gyrens ¢ 06yxoM M NMOTroH [UIA FHKA-IIKOTOB; 22 — Gyrensb [JUIA rHKa-TONeHAH-
TOB; 23 — nepeBAHHbI Dyreab JUIA YCTAHOBKH HAreneu.
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Ha KOHIAX WMeJl Mo KOYIlly, a KpaHHHe — 10 OIHOMY KpeHrenbscy. Paxc-6y-
rejib YCTaHaBJIMBAJIM TaK, YTOObl OH Orubasi KOPMOBYIO CTOPOHY MauThl, KaK
NOBA3KOM, a CBOOOAHbIE KOHIBI KPaHHUX PAKC-TPOCOB, MPOIyILEHHbIE Yepes
COOTBETCTBYIOLIHE KOYILM M K PEHTEIbChI, K PEIWIIH Ha CepefuHe pes' .

Yepes wdepc (w0depcom Ha3bIBAIOT [epeBsAHHBbIH 6710k 6e3 IUKHBOB,
B KOTOPOM IIPOCBepJIeHbl [IBa WIH TPH OTBEPCTHA [UIA NMPOBOJKH COOTBET-

J 1
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Puc. 298, Pakc-6yrenu (TpocoBble GeldyTbl) CTAPHHHBIX CYOB: @ — ¢ TpeMs pPAJaMH
KJIOTOB; b — ¢ IByMSA pAllaMM KJIOTOB; C — HWXXHero pesi; d — aHrMMHCKOro THMNA;
e — Gpam-pest; { — Gactapn pio ranepsl.

1 — pakc-xknorei; 2 — paKc-CIM3bl; 3 — pakKc-Tpochl; 4 — KOHUbI PAKC-TPOCOB; § —
KPpeH-TellbC; 6 — KOYII.

CTBYIOLIETO TaKeJaXa), yCTaHOBJIEHHbIH B cepejuHe Gendyra, ObUTH mpony-
IIeHb! OBa KOHUA — ¢an W HUpan pakc-Oyrens. OHH NOMOraju ynpaBjfTh
pakc-Oyrenem npu crnycke U nogbemMe pesi (puc. 299).

Tak Kax HMXHME peu OnMycKand W nopHumanu peaxo, 1o B XVIII B.
pakc-Oyrenp Obul 3ameHeH Oonee mpocTbiM OyreneM aHTJIMHCKOrO THINa
(cMm. puc. 298, d). On cocrosan u3 Tpoca, 0GMOTAHHOTO LIKMMYLITapOM U 00-
UIMTOr0 KOXeH, Ha OIHOM KOHIle KOTOpPOro HaXO[AWica KpeH-renbc. Pakc-
Oyresib OXBaThIBAJI MauTy, a paKc-Tpoc, orubas pei U MauTy, MPOXOIMII Yepe3
KPEHTeNbC ¥ CIIYCKAJICA BHU3 CIIPaBa OT MayThl.

Ha xoHue tpoca Haxomwica 6510k, KOTOpbIH BMecTe C OPYIMM
6710KOM, yYCTaHOBJIGHHBIM Yy NAPTHEPCa MauyThl, OOpa3’OBBIBAN TalM.
I™ pakc-Tanu, Wi Oeddyr-TaM, CnyXWIM 1A HaOMBaHMA M 110-
TpaBiuBaHMA  pakc-Oyrensa.  JIONMOJMHMTENIBHO  3aBOWIM  ewle  O[IMH
TPOC, KOTOpbIH oruban pe W Mayty M HaOMBAICA C TIOMOILUBK JIPYTHX

' [lpn Tako# npoBopake pakc-Gyreib Helbds GbUIO pacTpaBiMBaTh MpH CITyCKe
WIH MoIbeMe pes.
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TaJIeH, TIOCTABJIEHHBIX C INMPOTUBOIONOXKHON CTOPOHBI MauThl. AHIJIMHACK Wil
pakc-Oyrens umen can v Hupan (puc. 300).

Pakc-Byrenb Gpam-pecB GbUT TOYTH TaKUM Ke, KaK OYrejaum HUxX-
HUX peeB: Ha HeM ObUIO fBa pakc-Tpoca ¢ kiotamu. OBa pakc-Tpoca
ObutM  CcOoelMHEHBI C  OIHOM CTOPOHBI W 0BpPa3OBBIBAIH KPEHIreJbC.
Pakc-Gyrens orumban mauty, 3areM pakc-Tpochl IBYMA-TPeMA IUIaramMu
OXBaThIBAJIM PeH, M, NPOWs Uepe3 KpeHrenbc, Kpenuiuch. Takoi pakc-
Oyrens INPUMEHAJIH Ha HUXKHUX
peAX W Mapca-pesix HeDosbLmMX
cynoB (cM. puc. 298, e).

Pakc-6yrenp Gu3aHb-pio TaKxke
COCTOSJ M3 JIBYX pPaKC-TPOCOB
¢ knotaMu. C oo cTtopoHsbl 06a

Puc. 299. Pakc-6yrens HUXHero Puc. 300. Pakc-6yrens aHrnmiicko-

pes. o THNa Ha HWKHeH maure.

1 — pakc-6Gyrens; 2 — maura; 3 — 1 — pakc-Gyrenn; 2 — maura; 3 —

pen; 4 — dan pakc-Gyrens; 5 - pei; 4 — dan pakc-bByrensn; 5§ —

HUpan pakc-Gyrens. HHpan paxkc-Gyrens; 6 — Bacrapa-
6nok; 7 — ranmu pakc-Byrens;

8 — BTOpBIE TANIM.

PaKc-TpOCa CIUIETAJIMCh B OAMH KOHEWl W KPENWIKCh Ha todepce, a ¢ Apyroi —
OHM OTrMOANIM peH, NPOXOLWIH yepe3 yIOMAHYThIH odepc U Kpenwinuch Ha
ABYXIIKHBHOM Onoxe (puc. 301). Jlpyroit 610K HaxXo[Msacas y MauTsl Ha
IIKAHLAX ¥ BMECTE C MepBbIM 00pa30OBbIBaJl PaKC-TaJlu.

Pakc-Gyrenu 6nunma-pes u Gom-OGnuHma-pes npeactaBasiau  coboit
ocoGbie  TpocoBbie Crpombi  (puc.302). Pakc-Byrenu Ha ranmepax —
GacTapipl — COCTOANIM M3 TPeX PaKC-TPOCOB C KJIOTAMM, HO 6e3 paKC-CITH30B
(cM. puc. 298, f).

B XIXB. B u3rotoBieHHe pakc-Gyreneil MOCTeNeHHO BBOIAT pa3-
JIMYHbIE HOBLUECTBA, HO [I0 KOHUA CTOJETHA IPUMEHAIT B OCHOBHOM IIpO-
cTbie Oyresnu.

Ha coBpeMenHbiX napycHbiX cynax GeidyTbl HIDKHHX peeB MOTyT ObITh
pa3HOTO THIA.
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Beidyr co crponamu u3 ueneit — uenxo# Geipyr (puc. 303) — no npo-
BO/JIKE IOYTH NOJIHOCTBIO MOBTOPSAET YIPOLIEHHbIH TPOCOBBIK paKc-Oyreis.

Kenesupin GerpyT cOCTOMT M3 Oyrens, 3aKpPeIUIEHHOrO Ha MayTe HUXe
YHKCOB, KOTOpbIH C MOMOIUBK BEPTIIOTa CO LUTbIPEM U poroobpasHoii
COC[IMHUTENIBHOH IUIAHKH COeIMHEH C JByMs OyrejsiMM, YCTaHOBJICHHBIMU
Ha pee. CaM pei BHUCHT Ha ocoboit uenu — Gopre,
OJIMH KOHEl, KOTOPOH KPSlUTCA NMOCPe/IMHE pes Ha
Gyresie, a BropoH — mnop canuHrom (puc. 304).
Ha craisHeIX MautaX NPUMEHAOT TOINBKO MeTall-
nuveckue Geidyter (puc. 305).

BelidpyToB Mapca-peeB HaCUMTBHIBACTCS MATh TH-
nos. Ilepebii ML — mpocToi mapca-Gei-pyTt —

Puc. 301. Pakc-6yrens Puc. 302. Pakc-Gyrens OnuHpga-pes u Gom-OriMHOa-pest.
Gu3zaHp-pio.

COCTOUT M3 NIBYX CTPONOB, CO€AHMHEHHBIX NPYr C NPYromM, OKJIETHEBAHHbBIX
HIKHMYIUTapOM H obumThIX KOXeH. OH MOXeT ObITh BBIMOJIHEH U3 CTANIbHBIX

KOHII0B WM ueneu (puc.306,a).
Mapca-6eitdyT BTOPOro THNa COCTOMT M3 OJHOTO PALA PaKC-KIOTOB,
HACAXKEHHBIX Ha PaCTUTESIbHBIH WIM CTAIBHOH TPOC W OT[ENICHHBIX APYr OT

Apyra MonapHO paKC-CIIM3aMH.

Puc. 303. llenno# GetichyT.
| — pen; 2 — uenHon Gendyr; 3 — cxoba ans kpemwienus 6opra; 4 — neep; 5 — neproI;

6 — 6noku dana pes; 7 — 06yxu; 8 — noanNepTKH.
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Puc. 304. Xenesnsie GeftpyThl HUOKHMX peeB U HHKHMX Mapca-pees.

1 — HHUMXKHAA MauTa;, 2 — CTeHMbra; 3 — TOIN MauTbl; 4 — WIMNOP CTEHbBIH; 5 — UUIATTOB;
6 — JIOHTA-CANTMHIU; T — Mapc; 8 — MyTeHCc-BaHThI; 9 — Oyrenb nyreHc-BavT; 10 — CKoO-
6a Hyrensa; 11 — uukcnl; 12 — wdepcsl NYyTEHC-BAHT [UIA KpeIUIeHUWA CTeHb-BAHT; 13 —
33enbrodT ¢ oTBepcTHeM WA wThipAa OGendyra mapca-pesa; 14 — Beidyr mapca-pes;
15 — onopHas cTolKa pes, 3ameHsowas dopr; 16 — GeddyT HuxHero pes; 17 — Gyrens
GeindpyTa Ha maute; 18 — Oyrenu OeitdpyTa Ha HHXKHem pee; 19 — Gyrens ¢ obyxom ana
Kperuienus bopra; 20 — dopr.

Tperus THN ¢ LIAPDHUPHOW HAMETKOW MpeACTaBisieT CcODOI [epeBAHHY IO
HaIENIKy — PaKC-KJIaMmil, YKpEIUIEHHY10 Ha 3a[IHel CTOPOHE pes, C MOJIyKpyT-
JILIM THE3/I0M U Mauthl B cepeauHe. ['He3/10 3akpbiBaercs MojyKpyrion
KEJIe3HOW HAMETKOM CO LUThIpEM. JTa HAMETKA MOXET COCTOATh U U3 KJIOTOB
(puc. 307, b).
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Puc. 306. beltdyrsr mapca-peeB: a
npocro#t Geidyr,

1 — peit; 2 — maura; 3 — Geitdyr;
b — Geiadyr ¢ wapHupHoit HaMeTKOW.

1 — ,pakc-knamn’; 2 — Byrenmu; 3 —
perd; 4 — neep A KPeEIVIEeHUN BepxHen
IIKATOPHHBbI 1apyca; 5 — neep UIA noa-
BA3BIBAHUA TOANEPTKOB; 6 — KeJle3Hasn
HAMETKA;

¢ — Oedyt ¢ ,,MydTOR” [UIS BepxHero
Mapca-pesi.

1 — peit; 2 — mauta; 3 — aepeBAHHAA
MmydTa; 4 — kene3Haa oboima; S5 —
COeAMHMTeNIbHAA 1UiaHKa Oeidyra; 6 —
Gyrenu GeitchyTa Ha pee.




Yerpeprbiit THN — OeitdyT ¢ MypTOH — B OCHOBHOM NPUMEHAETCA VIS
BEPXHMX Mapca-peeB, e€C/IM Ha Cy[He UMEKTCA [BOHHble Mapcenu (HHKHUi
M BepxHuii). MydTa COCTOMT M3 [BYX MNOJOBMHOK LMJIMHIAPA U3 TBEPAOro
[lepeBa, OXBAThIBAKOUIMX MauTy M 3aKJIIOYEHHBIX B XKejle3Hy1o 060HMy, KOTO-
pas uepe3 BepLIOI coeMHseTcA ¢ OyrenAamM, HaleThiIMU Ha ped. Mydra

Puc. 307. Ilpocrteie GedyThl Gpam-peen
1 6om-6pam-pecB.

1 — peA; 2 — maura; 3 — Dendyr; 4
neep; S — NepThl.

MOXeT GbITh U METAJUTHUECKOM, B 9TOM ClTy4ae €€ H3HYTPH ODLLIMBAIOT KOXEH,
yTo OoBJerdyaeT CKOJIbXKEHHE BJ10JTIb MauThl. beldyT 3TOro THIa BHITECHHIT 1Ipe-
nbytyume (puc. 306, ¢) .

Befidgyr nATOro THNA NpeJcTaBiser coboi KOHCONeoOpasHyw OKOBKY.
OH Bpauaercs BOKPYr IUTBIPSI, YCTAHOBJIEHHOIO Ha IIepeIHeH CTOpOHe
y3ensrodra. Ilpu 210M BMecTo 1enHoro 6opra npuMeHseTcs MeTaluIMYecKas
OMOPHAs CTOWKa, KOTOpas ycraHaBnuBaercsa 1o Geddytom M onupaercs
Ha mapc (cM. puc. 304) .

Takoii GeiidyT CTaBAT Ha HMXKHUX Mapca-peax M HHXKHMX Opam-pesx.

Ha 6pam- u Gom-Gpam-pesix ycranaBiiuBaiotT MO0 npoctoi Geidyt u3
JABYX CTPOIOB, OBIMTBIX KoXxei, Jinbo GeidyT ¢ pakc-kKIaMrnom u merai-
JIMUECKOH HAMETKOM MJIU MOsACOM M3 KJIOTOB (cM. puc. 306, b u 307).

beitpyr radens. K ycam nsarku ragesns, KOTopbie OXBaThIBAKOT MauTy
WIH Tpucenb-Mauty, kpensat Oeidyr, oOpa3oBaHHbIH pALOM KIIOTOB 0Oe3
pakc-cnmu3oB. Tako# Geidyr nossonser radesnio nepemMeiiaThcs BIAOJIb May-
Thl ¥ MOBOPAUYUBATHCA.

Beiidyr Om3zanb-ruka. Kpome Geudyra, aHanornusoro Gendyry radens,
LINOP THKAa MOXET MMeTh MEeTAJJIMYECKYI0 OKOBKY CO LUTBIPEM, 1103BOJISAI0-
1y10 eMy oBOpayuBathesa (cM. puc. 296 u 297).

U3TOTOBJIEHUE MAYT U PEEB
HACTOJIbHbIX MOJIEJIEX

Maythl ¥ peM HACTONIBHBIX MOJENieH B OCHOBHOM BBITIOJIHAIOT W3 €J10-
BBIX WJIM COCHOBBIX peek KkBajapatHOH ¢opmbl. Kpas peek o6pabarsi-
BaloT pybaHkom, a 3areM pammnwieM W HamwibHukamu. Cnepsa yna-
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NS0T TPaHH, a 3aTeM 3aroTOBKE [OCTENEHHO MpPHIAKT CYXUBAWOILYHOCA
K KoHuam ¢opmy. Ilocrme 371010 IIKYPKOH OKOH4YatesibHO oOpabatbiBarot
NOBEPXHOCTH (NP ITOM WIKYPKY JiepxaT AByMS PYKaMH, a 3arOoTOBKY 3a-
xuMmawT) . Haio umers B BHAY, YTO BepXHsA YaCTh MAuThl — TOIN — JOJDKHA
MMEeTh KBa/IpaTHyI0 dopmy.

ByjiuHru Ha Maurhl HaKJIa[AbIBAalOT TAK, KaK MOKa3aHO Ha puc. 262,
MeTAJUTHYECKHE OKOBKH BBINOJIHAIT M3 TOHKHX JIaTYHHBIX TOJIOCOK,
a eume Jyviue — M3 natyHHou doneru tomumHon 0,3-0,4 mm. U3 Hee
BbIPE3al0T MaJIeHbKHME IOJIOCKM W HanauBaloT Ha Maury. 3areM K HeH
NPUKPEIUIAKT  YMKChI, JIOHTa-CaJIMHTH W KPAaCIMUbl, BbINOJIHEHHBIE
M3 KYCOYKOB TBepAOro JepeBa. Maurel, Inpex/je 4YeM yCTaHABJIMBATb,
HYXHO OKpACHTh, NIPH ITOM CJIe/lyeT MOMHHTb, YTO OHM ObBUIM B OCHOBHOM
BenbiMy, Ha KaUnepax — YepHbIMH, 4 Ha COBPEMEHHBIX MapyCHUKAaX OHH
KeThle.

Peu cCoBpeMeHHbIX MAapyCHbIX CYJIOB MAOJDKHBI MMETh MeETAIHUECKHE
GeityThl; MX TOXE MITOTOB/IAIOT M3 JIATYHH M KPAaCAT B YEpPHBIH 1lIBET.
Pakc-Oyrenn crapuHHbIX cynoB T1pebyloT 0coGo#  BBIIENKH, [03TOMY
UX BBINOJHAKT, €CJIM MOJE/b BOOPYXawT napycamu. Pakc-knotel noabu-
parwT M3 MajleHbKMX OyCHMH M KpacaT 110/ UBeT [epeBa, a PaKC-ClIU3bl
AenarwT W3 TOHKMX IUIACTHHOK TBepaoro jepesa. Peu Gomnbuiedt yactbio
MMEIOT TOT K€ LIBET, UTO M MauyThl; Y TOPrOBBIX CY/IOB HOKHM peeB KpacAT
B GeJIbIi 1BET, HA BOCHHBIX Cy/laX — B KPaCHBIM.

I'JTABA X MAPYCA

[lapycamu HaspiBawT wuenecoobpasHo coeMHeHHbIe [OJOTHHILA MAPYCH-
HbI, KOTOpble BOCIIPMHMMAKT [aBJIEHHE BETPa M HCIONB3YKT €ro UIA JBU-
XEeHUA Cy/IHa.

COBOKYNHOCTh BCeX MapyCcOB Ha3bIBAWT MapPyCHBIM BOOPYKEHUCM
cynHa. [loj mapycHocThlo CyaHa NOHMMAWT Kak OByl MIomams
BCEX MapycoB, TaK W THIbI [apycoB, KOTOpbie HeCeT JaHHOe CY/IHO
WM LWIonKa (JIaTHHCKHe, MpAMbIe, UITOPMOBBIE W T. 7.). Pa3nuuaior
HOCOBYK TMapyCHOCTb, T. €. IUIOIa[Ab MapycoB, KOTOpbi€ HAaXOAATCA
K HOCY OT BepPTMK&IbHOM OCH BpALICHHA Cy[Ha, ¥ KOPMOBYIO, T. e.
IWIoL@ab [apycoB, KOTOpbIe HAXOJATCA B KOPMY OT 3TOM OCH. JTH
TEPMHMHbI [IPHMEHAIOT TIPH MCCICIOBAHHH BO3JIEHCTBHMA, KOTOpPOE OKa-
3bIBAKOT COOTBETCTBYMLUME MMApyca Ha PhICKAHHE M MOBOPOTIMBOCT CYJIHA.

KITIACCU®PUKALIUA NMAPYCOB

[lapyca paspensiior B 3aBMCHMOCTH OT HX DOPMBI M MeCTa KpeIUICHHA.
Tak, nmo ¢opme pasnHyaOT NPAMOYTONbHBIE, TpaneLUMeBUIHbIE M Tpe-
YTOJIbHbIC TlapyCd, a B 3aBMCMMOCTH OT MeCTa KpEIUIeHHA — mapyca,
BEPXHHH KpaH KOTOpbIX KpENMICA Ha pee, napyca, OfiHa W3 CTOPOH
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KOTOPBIX KPENUTICA Ha mauTte, ¥ 1apyca, Y KOTOPbIX OJIHA U3 CTOPOH KPeNuT-
csl Ha Tpoce.

Kpome 3toro, Bce nmapyca MOXHO Pa3fIe/IiTh Ha NpAMbIE U KOCble — Mnep-
Bble CTaBAT IOMNEpPeK, a BTOPbIe BI0JIb AMAMETPAJIBHOM TUIOCKOCTH CyJHA.
Kocble mapyca, B cBOW odepenp, [HeIAT HA NAaTHHCKME, radenbHbie, KIUBEpa
¥ CTaKCenu.

lpsamseie napyca. OHM MMCIOT YETBIPEXYTOJIbBHYI — MPAMOYIOJIbHYIO
WIH TpaneuueBuIHy0 — GopMy U CBOEH BEpXHEH CTOPOHOM KPENATCA K pelo.
HuxHaA cTropoHa, 0OpIMHO HECKOIBKO U30IHYTad KBepXy, ¢ MOMOILBI 1LKO-
TOB M TaJICOB NPUMKPEIUIAETCA K HIDKENexauleMy pew Wid najgyde CyaHa.

IlpaMble napyca nerko KpenuTb, CTaBHUTh K OpaconuTh, HETPYAHO [e-
NMMTE Ha MeHnume. OHH UMPOKO pPacrpOCTpaHeHbl, HO NABUPOBATb CYJHY
C HAMU Hey100HO. JledCTBUTEIbBHO, HaWMEHBILIMHM YIoJ1 MeX1y Halnpaslie-
HHEM BETpa W [IMAMEeTPaJIbHOW IUIOCKOCTbI B HOCOBOHM YacTH Cy[JHa paBeH
npuMepHo 67°.

B 3aBHCHMOCTH OT ped, K KOTOPOMY MpUKpPEIUIeH Napyc, pas3/inyuaioT:
dok, pop-mapcenu (HWXKHMIA W BepxHuit), pop-Opamcesin (HHKHHH U Bepx-
Huii) u Qop-Oom-Gpamcens; rpor, rpor-mapcend (HWKHHH W BEPXHUil),
rpotT-OpamMcenin  (HWXKHHA W BepxHui) U rpor-6oMm-Gpamcens; BGusaHs,
KproHcend (HWKHWIA M BEPXHMI), Kpionc-Opamcend (HMXXHHA W BepPXHMH)
H K prouc-Bom-Gpamcens (puc. 308, a).

IIpsimble mapyca paHbllle YCTAHaBIMBAIM M Ha OnuMpa-cteHsre (6Hom-
GnuHaa-GoBen), a Takxke Ha OnuHAa- M GoM-GnuHaa-peax (BnuHz moy Byuu-
npurtomM U BGom-GiuHa 1o yuierapem). MHTepecHO OTMETHTh, 4TO OuIKH[
¥ GOM-OITHMH MMeNTM KaXAbIH 10 [1Ba WIK TPH OTBEPCTHA JUIA CTOKA BOJbI,
ION&JIaBUIeH Ha napyc.

®ok, rpor ¥ OM3aHb HA3BIBAKT HIKHAMH, WIH IUTOPMOBBIMH, l1apyca-
MM, OCT@lIbHbIE X€ — Mapcend, Bpamcenu U OGom-Opamcenu — BepXHUMHU
(puc. 308, b). Pumnsue craBuiIM mapcesb Hajl TPOTOM, NIPHYEM MHOIMA €ro
DelaJii TPeyroJibHbIM H IIPHBA3SBIBAIM K MJICHbKOMY PEHKY WM K Maure.
B nocnennem cinyvae oH mor ObiTh JMGO uenbIM, MO0 M3 JABYX MOJOBHH.

Puc. 308. [Tpameie napyca; a — KOMIUIEKT NPAMBIX MapycoB

[ — oBbrunblii ¢ OXHUM MapcesIeM.

1 — rpor; 2 — mapcens; 3 — Gpamcens; 4 — BepxHui OGpamcens.
Il — ¢ HHKHUM M BEpXHMM MapCeTAMH.

I — rpor; 2 — HHXKHMH MapcelTb, 3 — BEPXHMH Mapcesib; 4 — HHXHHH Opamcens; 5 —
B epXHHI 6pamcenb; 6 — Bom-6Gpamcens;

b — komiIulekT napycos cynHa XIX XX Bs.

1 - cpog-creubra-c'raxcmb; 2 — cpeHMH Kiueep; 3 — kiuBep; 4 — DOM-KIUBeEp; § —
dok — HMXHHA (Qop-mapcens; 7 — BepxHuH dop-mapcens; 8 — HuKHuUN dop-Gpam-
cenb; 9 — Bepxuun ¢op-Opamcens; 10 — dop-6om-Gpamcenn; 11 — dop-Tpromcens;
12 — rpor; 13 — HHXHMHA rpoT-mapcenb; 14 — BepXHMHA rpoT-mMapcess; 15 — HHXHUHA
rpot-Gpamcens; 16 — Bepxumi rpor-Gpamcens; 17 — rpor-6om-6pamcens; 18 — rpor-
TplIoMC&Ib; 19 — rpor-myHcens (pneﬁonhmoﬁ napyc nMpMMeHABLUMHCA MHOraa Ha Boss-
UIMX TAPYCHBIX cyjax); 20 — Gu3aHe; 21 — HMKHMI KpI0OHCeNb; 22 — BEPXHHUH KPIOH-
cenb; 23 — HWXKHMH Kprofic-GBpamcens; 24 — BepxHui Kpwo#c-6paMcens; 25 — Kpoiic-
Gom-Gpamcens; 26 — Kpwoiic-TproMcenb; 27 — KOHTP-Gu3anb; 28 — BOpP-yHIEP-TIHCEND;
29 — Qop-Mmapca-nucens; 30 — ¢op-Gpam-nucens: 31 — dop-6om-Gpam-nucens.
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Jlatnxckue napyca. 3Tu napyca, TpeyronbHsle 10 Gpopme, IIPHBA3BIBAIOT
K peio (Pio) AJMHHOW CTOPOHOWM; B JMaMeTPAIbHOM IUIOCKOCTH CYJ/IHA, MO
HANPaBJIEHUI0 K KOpME, MX PaCTATMBAIOT NMPH NMOMOILM WIKOTA. JlatMHCKMe
mapyca, Kak yxe ObUIO CKa3aHO, OTHOCATCA K KOChIM. OHM, B OT/IHUME OT
NpAMBIX MapyCOB, NO3BOJNAIT CyJHY HMATH Kpydye K BETPY, 4 HMEHHO TMOJ
yriiom ao 20°.

JlaTHCKHe napyca Ha3bIBalOT B 3aBUCHMOCTH OT NPHHAUIEXHOCTH K TOH
WX MHOW Maure, & UMEHHO: JIaTUHCKHe oK, rpoT M 6u3ans. HauGonsumii
napyc, NPUMEHSABIUMHCA HAa rajepax, Ha3bIBAJICA MMO-MTATbAHCKH bastardo,
cpennnii — borda W HauMmeHbLME marabotto wiu marabutto. ToT WM HHOI

.ia!;l',,“f

'II"I",rf;fH»'; f":;
/".-j,frl’””l’””

3 Puc. 309. Jlatmuckue napyca: a — rajiepsi;
1 " b — Ou3zaHe (paHuUy3CKOrO THIA (Ipai-
i Bep); ¢ — OW3aHb aHIJIMACKOro THNA.

Napyc CTaBWIM B 3aBUCHMOCTH OT cwibl Berpa. Ilpu Henoroge Ha ,,opryHa’
pee NOJHUMAJIH NPAMON — LITOPMOBOH — Napyc.

Ho konua XVIII B. Ha cynax ¢ npAMbIMM napycaMu OM3aHb-mMauTa Hecsla
natuHcKylo 6u3anb. Haumnas ¢ cepenuunr XVIII B. npumensiior Husann asyx
(opM: TpaMUMOHHOW TPeyrojbHOM (TaK Ha3biBaemas Ou3aHb GpaHily3-
CKOro THIIa) W TpalClMeBUIHON, 3aKPEIUICHHONW CBOEH BEePXHEH CTOPOHOM
Ha pee, a rnepe/iHed, BEPTUKAIbHOW, — HAa MauTe (OM3aHb AaHITIMHCKOrO THIA) .
buszans 3104 Qopmbl Obuia 10X0Xka Ha radenbHbld NMapyc — TPHCENb
(puc. 309).

l'agenvubie mapyca. UmeroT tpaneuveBu/inyio GopMy M pasjensiorcs
Ha COPCTBEHHO radenbHble napyca (TpUcenn), raad-Toncesu, JorepHsle,
WJIM PEHKOBBIE, H IUTIPUHTOBBIE.

Tpucens umeer Gopmy HenpaBWIBHOH TpaneuMu, KOTOPas CBOMM BepX-
HHM KpaeM IpUKperuieHa K ragento 6U3aHn, HHKHUM — K OH3aHb-THKY M Bep-
TUKAJIbHOW CTOPOHOH — K MauTe WIH TpUCEIb-MayTe.

lFand-toncens — TpeyronsHbli  napyc, KOTOPbIM CBOEH HHKHEH
CTOPOHOM Kperures K radeno OW3aHM, a BEpPTMKAIBHOW — K CTEHbre.
Tpucenu craBaT Ha OW3aHb-MauTaX CYJOB C NPAMBIMH [apycaMH M Ha
BceX Mautax radenbHoH wiXyHel. Ha rtenzaepax rtpucens M randg-ronceisn
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B HacTOsIllCe BpPeMsA 3aMEHEHbI OJIHUM TPEYroJIbHBIM MAPYCOM, BEPTHKaJlb-
Has CTOPOHa KOTOPOro XOOMT BJOJb MAuThl MO CHEIMAJIBHOMY I1a3y HJIH
MOTOHY, a HWXKHAA Kpenutca K ruky. B Aurmuu u Coserckom Corse ero
Ha3bIBAIOT OEPMYJICKHUM.

JliorepHbie, WM pedKoBble, Napyca ABIATCA 0CODONH PasHOBUIAHOCTHIO
ra)esibHbIX: BEPXHfAA CTOPOHA MX KPENHUTCA K MaJIeHbKOMY peiky, da
KOTOPOrO 3aKpelUleH Ha '/3 [UIMHBI pedKa, CuuTas OT MepeHero HOKa.
Ux r1ak M HaspiBawT ,TpeThaAKH’ . [lepenHUA HMXHHMH yroJl mnapyca
HaTATUBAKT 110 HAMpaB/IeHHI0 K HOCY, a 3a/lHHH — 10 HalpaBJIeHUIo
K KOpMme.

Ecte n ,uerseprak”. Tak Ha3bIBalOT JIOTCPHbIH Napyc, NEpeHAN HUX-
HUH yroJl KOTOPOTO KpenuTcs BOIM3H Mauthl, a han — Ha '/, [UTMHBI peilka,
CUMTAA OT IEPeIHero HOKa.

[lnpuHTOBBIE Mapyca — JTO YETHIPEXYTOJbHbIC MAPYyCd C OCTPHIM 3a/1-
HAM HOKOBBIM YIJIOM, KOTOPbIH PaCTATHBACTCA JIMATOHAIIBHO MOCTABIECHHBIM
IITOKOM — IWIPUHTOBOM. HHXKHHH KOHell LINPUHTOBA yNUpaeTcs B CTPOIIKY
Ha Maute, a BEpXHUH — B 3a/IHMH HOKOBBIW YTroJl 11apyca.

Panbuie radenbHbie mapyca Oenwin Ha cieaywolude: radesibHbie napy-
ca ¢ radenem u rukom (mapyca Gpurantuu); radenbsie napyca 6e3 ruka;
LLIIIPHHTOBbBIE TNApyca, aHAJIOrHYHbIC BbILICIPUBEICHHBIM, Ha3bIBaBLIMECS
rakoke livarda — 1o HAMMEHOBAHMIO LITIPUHTOBA; JIIOTEPHbIE MAPyCa, HIEHTHY-
Hble ,,TPeTbAKAM™, ¥ OWINaHAepbl, TAaKXKe [0XOKHE Ha ,,TPeTbsiKH”. Bui-
NaHaep ObUl TIABHBIM [IAPYCOM CY0B, KOTOpbIe aHTJIMYAHE W TOJUIAH/ILLbI
UCIIOJIB30BAJIM B KauyecTBe TOProBbIX. ITO ObUIM [ABYXMauTOBbIE Cyjla C Ma-
PYCOM OYeHb JUIMHHOH TpalneuueBHIAHOH HOPMbBI, KOTOPbIK BUCEI Ha HeBOJIb-
1LLIOM pee.

K koceiM mapycam OTHOCATCS TpeyroJibHpie Mapyca: Tyapu u OoJiblime
cpepUueCKHE CIIMHAKEPDI, YCTAHABJIMBAEMble Ha HOCY NPH MOMOLIM BbICTpe-
1a — CHHHAKEp-THKa — W MCHOJIb3yeMble NpH 1nonyTtHom Berpe (puc. 310).
ITOT MapyC AOMOIHUTE/IbHBIN.

Knueepa. D1t TpeyrosibHble mapyca CTaBAT Mex/1y GpOK-MauToil U Oy
[IPHTOM, HHOI/IA MPAMO HA LITArax WM Jieepax, CrelHalbHO HATAHYTBIX [UIA
HuX. Kiiusepa nosasunuce B XVIII B.

CoBpeMeHHble napycHbie Cyla, UMCIOIME JUIMHHBIH yTJIerapb, MOIyYT
HCCTH CledyloluMe KiaMBepa: Ha (oxa-uitare — LWITOPMOBOH (hOP-CTEHBIH-
cTakceslb WIH dop-cTakcens (MOCHedHHE MOIHUMAIOT BO BpeMsi LITOpMA;
B XIII B. B 211X CyudsX CTaBMIM TaK Ha3bIBAEMbIN JIBOWHOH TApyc WM
»IITOPMOBOK  KJIMBep”); Ha ¢op-cTeHb-LUTare — (OP-CTEHbIU-CTAKCEIb;
Ha Jieepax ( cpeiHuil KiMBep, KJIMBep u Gom-kiuBep. UHorma npumensior
CLIE W LICCTOH KIIUBEP, KOTOPbIH XOHT 110 pop-Gom-OpaM-LiTary.

[Tpu HeGosblIOM yTnerape napycHble Cy[a HeClH ueThIpe KIUBEpa:
(op-creHbru-crakcesb, CpeAHHA KIWBEp, KIMBEp M Bom-knmBep  (cMm.
puc. 314, b). Ha teniepax u sixrax CTaBa1 0CoObIH KAWBEP, HUKHUIA Kpaﬁ
KOTOPOro HMMeeT 3HauMuTe/IbHYyl0 UIMHY. Takol KiauBep Ha3biBawT ,,renys’
(reHyI3CKHi CTaKCelb) .

Boeutble cyna oBbiuHO  Hecon  ueThipe  KJIMBepa:  (OP-CTCHBIH-
CTaKceslb, WIM , Malbli  KJWBep” ',  CpedHHH KJIMBEp, KIIMBEpP, WM
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Puc. 310. IMapyca: a — Tpucens u rand-roncesab WXyHbl; b — GepmyacKuit
IWIPHHTOBLIMA napyc; [ — TpHCeNb; £ — TPHCENb CO CBOGONHON HHXKHER 1

puHO#N (6e3 ruka); h — Gwinaupep; i — ryapu; | — cnMHakep.
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Puc. 311. Crakcens.

I — rporta-ctakcens; 2 — TIpPOT-CTEHb-CTAK-
centb; 3 — MMOenb-cTakcenb; 4 — rpor-Gpam-
cTakcens; 5 — rpot-6om-Gpam-cTakcens; 6 —
ancens; 7 — KpPOHC-CTEHb-CTAKCENb; 8 —
KpioHc-6pam-craxcens; 9 — kproic-Gom-Gpam-
CTaKcelb.
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,BTOpPOH KiuBep”, WiH ,arbli-KnuBep”; OOM-KIMBEp, WM ,,TPETHH
KiuBep”.

Crakcenu. JTH TpeyrojibHble Iapyca XO[MAT MO LITaraMm, OT Yero
OHH M MOJIYYWIM Ha3BaHuWe crakcenu (mo-Hem. Stagsegel, Stag — wurar,
Segel — mapyc).

Crakcenu, Haxomsumecss Mexay GOK-d rpoT-MauTaMH, Ppa3faensior
Ha Cllelylollne: TpoTa-CTaKcellb (NPUMEHAIT peKo), rpoT-CTeHb-CTaKCellb
(Ha3pIBaWOT TaKXe ,,yrOJbHBIM ', TAK KakK KamOy3 Ha cyaax 6osibluei YacTbio
pacriosiaraid 3a GpOK-MauToOH M [bIM U3 KaMOy3HOH TpyObl 3arpA3HsI €ro),
rpot-Opam-ctakcens M rpor-6om-6pam-crakcens. Mexay rpor- U Ou3aHb-
MayTaMM CTaBWJIM ancesib, WiK ,,0W3aHb-CTAKCENb ; KPIOHC-CTEHb-CTAKCEIb;
Kprofic-GpaM-cTaKcens H Kpioic-60M-6pam-crakcens (puc. 311).

PaHbllle pa3nuuyany cClefymoouMe CTaKcelud: TIpoTa-cTakcelb, IpoT-
CTEHb-CTaKCeNb, ,BTOPOH” WIH ,,Majibli” TIpOT-CTeHb-CTaKCeNb (ero
CTaBWJIM Ha Cygax ¢ [BYyMS TIpOT-CTEHb-CTAaKCENAMH W Ha3bIBaJIU
MHOrAA@  ,,IPOT-TON-CTEHb-CTAKCeNb”, Tenepb MUMENb-CTaKCeNb); IpoOT-
OpaM-CTaKceNnb, KPIOHC-CTaKCeNlb WIM  ,,KPIOHC-KITMBEP”;  KPHHC-CTEHb-
cTaKcelb, Kpro#c-OpaM-cTakcellb ¥ ,BTOpOl~ Kprouc-Opam-crakcens (1pu-
MEHSIH PEKO) .

NJOBABOYHBIE [TAPYCA

[lapyca, kortopbie 006aBNANT K OCHOBHBIM NpPAMBIM [apycaM Cy[Ha,
yroObI YBEJIMMHTh CKOPOCTh NpH cilaboM BeTpe, Ha3blBaKwT [100aBOY-
HBIMH.

K HMM OTHOCATCA: TpaneuMeBM/Hbie JIMCeNM W  Opam-lMcens,
KOTOpble CTaBAT o Ookam Mmapcened W Opamcesied, TpPeyroJibHbie WIIH
YeThIPEXYTOJIbHbIC YHJIEP-JIACENIH, KOTOpPbIE CTaBAT no G6oxkam ¢oka u rpora
(puc. 312 wiun 313).

Paee n06aBOYHBIMM MapycaMd Ha3biBAIM M IapyCHHY, KOTOpYIO Kpe-
MWK K MpAMbBIM Mapycam ¢ 60KOB, a MHOT[A W CHU3Y. ITO — JIMCESIU MIIH
Gonersl. Pazyuuanu: ¢oka- U rpora-6oHersl (yHpaep-nucenu), ¢op- U rpor-
mapca-6onetsl, ¢op- u rpor-6pam-6onerni. MHorpa GoHeThl WM JIMCeNH
CTAaBMJIM M y OM3aHHU U KPIOHCeNA.

B Tteuenue XIV-XVI BB. GOHETbl KpeHnWIH CHU3Y HEMOCPEACTBEHHO
K HHXXHUM Napycam, B TOM YHCIIC M K JIaTUHCKO#M Ou3anu. C BBeJeHUEM pH-
¢oB oHM B U3 ynoTpebnenus (puc. 314 1 315).

HITOPMOBLIE MAPYCA

B LITOPMOBBIX yCHIOBUAX OOBIYHO YMEHBILUAIOT TUIOIIA/Ab NapycoOB B COOTBET-
CTBMH C CHJIOW BeTpa.

K 1mTopMOBBIM napycaM OTHOCHAT (OpP-CTEHbIH-CTAKCellb, LLITOPMOBOM
(hOop-CTEHBrU-CTaKCelb, HWKHUE Mapcenu, 3apudUieHHbIH TPOT, TPOT-CTEHb-
CTaKcesb U 3apudIieHHY0 OU3aHb.
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Puc. 312. Jlo6aBoyHble napyca cyana XIX B.
1 — yHOep-nucenb; 2 — mMapca-ucesb; 3 — GpaM-nucesib; 4 — YHAEP-JIMCENb-CIMPT; 5 -
Mapca-IMceNb-crMpT; 6 — OpamM-nucenb-cnMpt; 7 — YyHOep-nucenb-peid; 8 — mapca-
nuceynb-per; 9 — GpaM-nucenb-pen.
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Puc. 313. Kopabiib ¢ OCHOBHBIMH M [106aBOUHBIMK Napycamu, Hauano XIX B
1 — yHOep-mucenb; 2 — Mapca-Jiucelb; 3 — Opam-nucens; 4 — YHOEP-THCEIL-CITHPT]
5 — IHCe/Ib-per; 6 — JIMC&Ib-CTIMPThI.
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Pvc. 314. bomern!: 4 — LITOPMOBOYO ila-
pyca; b — GH3aHH.

P e e
TSR T, RE R e

p e i

,;F*" (e

-

\3

.

Puc. 315. Kpeiuienue Gonera.

JETAJIU [TAPYCOB

Jerann npsimeix napycoB. [lapyca COCTOAT M3 HECKOJIBKHMX Napaljie/IbHbIX
OJMTOTHULL NHAPYCHHBI, HAUTOXEHHbIX BHAKPOH M CLLUMTBIX JIPYT C JIPYTOM [{BOH-
HbIM LIBOM. PaccTosiHKE MeX/ly LIBAMH COCTABMACT 2—3 CM,

Kpas napyca noarubaiot ¥ npolMBAOT, NI0ITOMY OHH OOLIYHO [IBOHHBIE.
Bj10o1p KPOMOK TNapyca INPUIIMBAKT PACTUTEIbHBIH WIH TMOKHH CTaJIbHOH
TPOC, Ha3bIBAEMBIR JIMKTpOcOM. BepxHuil Kpal mapyca, KOTOpPbIA NMPUBA3bI-
BalOT K pe, HA3bIBAlOT BEPXHEH LIKATOPHMHOW WIM ,,JONOBOH”~, BOKOBbBIE
BEPTHKAJIbHbIE Kpass — OOKOBBIMH LIKAaTOPHHAMM WM HHXKHHH KPaH — HUXHEH
IIKATOPUHOM, wiu ,nopowBon” (puc. 316). BepxHue yrnel napyca Hasbi-
BAIOT HOKOBBIMU. @ HUXKHHE yINbl — LUIKOTOBbIMH (puc. 317).

IIns  ykpemienus napyca B HauboJiee HampsOKEHHBIX  MecTax
HALIMBAIOT NOJIOCHI TapycHHbl. EcCnM OHM WAyT napajiensHO HHXKHEH
LUKATOpHUHe, TO MX Ha3blBaloT OaHTaMM, ecClii — HAUCKOCOK, TO —
Boyramu. M3 nociaegHuMx OTMETHMM  CTOIUIAT — HAIUMBKY ¢ Juua’

" JIMiloM y npsiMbIX MapycoOB Ha3bIBA€TCA CTOPOHA, ofpallleHHas K Kopme, a W3-
HAHKOR — K HOCY CY/IHa; M3HAHKOHW y KOCBIX MapycoB Ha3bIBalOT CTOpOHY, oOpaluen-
1Y K JieBoMy 60pTy, @ JIHUOM — K paBoOMY.
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Puc. 316. [lerany npsAMbIX NApYCOB: & — HUXHMHA, UK WUTOPMOBOH, mapyc; b — mapcens

1 — napycuHa nocne B3ATHA pudoB; 2 — MONUMBKA; 3 — BEPXHAA wWxaTopuna; 4 — 6o-
KOBbI€ LIKATOPUHBI; § — HUKHAA LIKATOPUHA; 6 — ,HOKOBbIA M3rub”; 7 — mwoTOBNKIA
yron; 8 — nuxTpoc; 9 — GoyTer; 10 -~ napycuHa, yGupaemas npu B3ATHH COOTBETCTBYIO-
wero puda (1, 2-ro u 7. @4.); 11 — pud-Oanrsl; 12 — pud-ceanu; 13 — HOKOBBIH KpeH-
renbe; 14 — ,,kK0CcTh”; 15 — pud-KpeHrenbse A pu@-IIKeHTeA WK wrbik-6onra; 16 —
KkpeHrense pud-tanei; 17 — KpeHrebe IR LWINPOATa SyjanuHsA; 18 — cTomar.
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Mapcens, CIyXHBUIYI0O ONA MPENOXPAHeHHA TNapyCHHbI OT TePeTUPAHUA
0 Mapc ¥ caumMHr. llIKOTOBbIE U HOKOBBIE YIJIbl, @ TAKXKE JIMKTPOC AOMNOJIHH-
TEIbHO OGLIMBAIOT KOXEH.

Pudamu Ha3biBalOT rOpH3OHTANIbHBIE PAJT 3aBA30K — pHd-ce3Hen, npoje-
TH'X CKBO3b Mapyc, KOTOpPbIE MO3BOJIAKT MPH HEOOXOTUMOCTH YMEHBLIMTD
ero miowans. Y1obel ykpenuTs napyc B panoHe npoxona pud-ce3Hen, Ha Hero
NapaJuTeIbBHO HWOKHEH UIKATOpHHE HAIUMBAIOT MOJIOCY 1apyCcHHbl — pUd-OaHT
¢ orBepctuaMH — pud-raramu. Iponesats pud-ceseHs B pud-raTsl HYXKHO
TaK, 4TOOBI NOJIOBHHA BHCEA C OJHON CTOPOHBI Mapyca, a NMOJIOBHHA C JAPY-
ron; 4robbr pud-cesenb He BHICKOYMI M2 pud-rata, Ha HeM ¢ 06eux CTOpoH

Puc. 317. Tunel IIKOTOBBLIX YIVIOB: 4 — C KpeHrelbcoM M GeH3enem (JIMKTpOC napyca
06XBaThIBAET KPeHrebc); b — ¢ KpeHresiscoMm W crponom (i radenbHbIX Napycos
M KIMBEPOB) ; C — C ppiMOM; d — ¢ ,,04KaMH ™.

penawt 1no y3ny. Ha GOKOBbIX IIKAaTOPHHAX MNapyca HanpoTHB pHp-DaHTOB
CTaBAT PHU(-KPEHIeIbChbl, Yepe3 KOTOpbIe MPOBOIAT IUTHIK-DONThHI — KOHIIbI,
C X MOMOLIBI0 NMPH B3ATHH PUPOB GOKOBBIE LIKATOPHUHBLI NMAPYCa MOATATH-
BAIOT K Pe ¥ KpensT HOBble HOKOBbBIE YIJIbl.

Ipu B3ATHH PUDOB NMAPYCHHY MEX/Y PeeM M COOTBETCTBYIOIMM pH-
6aHTOM 3aKaThIBAKT, M MOJIYYMBLIMHCA PYJIOH ODBA3BIBAIT PUP-CE3HAMH.
Tako# npuem B3siTHs pUOB COXpAHWICA [0 Hactosuiero spemenu. Cyuie-
CTBYET H [PYroi crocof, BO3HMKLIMH B KOHUe XIX B. Ha BOEGHHBIX Cy/ax.
JT0T MpHeM, Ha3BaHHbIH 1O HMEHH ero ulobperarens npuemom benersuka,
COCTOMT B TOM, 4TO uYepe3 pud-rarsl Ha pud-6aHTE MPOBOAAT NMPOBOJIHHK —
JIMHb, KOTOPBIH BOKPYI ABYX COCeJHMX pu¢-ratoB oOpasyer mnernu uepes
pud-rar (puc. 318). Ha neepe pea yepes onpenesieHHbie paCCTOAHUA MOCTAB-
NeHbl TaK Ha3biBaeMble pU(d-3aMKH C KJIEBAHTOM M O[JHUM WIH IBYMHA OTBEP-
cruamu. IlogobGpas napycuHy 10 cooTBeTcTBYIOIEr0 puda, pud-3aMok mpo-
MyCKalT B IETII0 NPOBOJHMKA M 3aKpbIBalOT Ha kieBaHT. Tako# cnocob
MO3BOJIAET JIOOMTHCA ONMHAKOBOIO HATAXKEHHA NapyCHHbl 10 BCemy pH-
Banty (puc.319).

HipkHue napyca HMenu OOWH WiIM 1Ba puda, Mapceiu — TPH WIH YeTbipe
 racdesibHbIE Napyca — OJIMH WIIK [1Ba.

Pud-kperresibcbl  npencraBiAT CcobOOH  KONblUa MAM  TETIH M3
Tpoca, 3ajelaHHble B JIMKTPOC WM NOMABA3aHHbIE K JIIOBEpPCaM Mapyca
(puc. 320). Ha napyce HWMEKWTCA e€lle KPEHrellbCbl B HOKOBBIX yIJlax
wis  pud-taned, wnpoATOB WIK adamyrted OynuHer. 3aMeTuMm, UTO
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Puc. 318. Basrue pudos no crnocoby benersuka: a — npoBojaka yepes
pH(-raThl OJJHOIO JIHHA; b — NPOBOAKaA NBYX NUHEN.

Puc. 319. , Pud-2amox”, npumensiembift npu B3sATHM pUGOB cno-
co6om benerpuka.

1 — oTBepcTMA; 2 — KJ/IEBAHT; 3 — Jieep pes.

Puc. 320. Kpenrenscoi: a — nmpocTolt H3 Tpoca; b — ¢ Koyuiem;
C — CTapHMHHLIN,



YacTh JIMKTPOCa MEX/y KPEHrelhcOM HOKOBOTO yrjla M pud-KpeHreascom
Ha3bIBAKOT ,,KOCTHIO” (MO-MTAJI. 0SS0) .

[To BepxHe#l IrkaTopuHe napyca NpOXOAAT JIIOBEPChI, Yepe3 KOTOpbie
npoueBaT HebobiMe OTPE3KHU JIMHA — PEBAHTBI, CIIYXallke 1A KpervieHUA
napyca K sieepy pes (puc. 321, a).

[lapyc, nonoxeuHbid Ha ped, KpenaTr HeOONBUMMH KOHYHKAMH, TaK
HasbiBaCMbIMKA OOHOCHBIMM CE3HAMM, B CBOKW oOuYepedb NOJABA3AHHBIMU
K sieepy pea. PyBailky ynoxeHHOro napyca 3aK persisiloT TpeyrosibHbIM KycC-
KOM INapyCHHbBI, TOABA3IAHHBIM K CEPEAMHE ped.

CrapuHnsie napyca. JleTajiu CTapHHHBIX MAPYCOB MMENIH TaKHE Xe OTIIH-
YMTE/IbHBIC NPU3HAKM M Te e OOO3HAYEHHMA, YTO M JIETATH COBpPEMEHHBIX

Puc. 321. Kpemnende OpaMOro napyca K peio:
a — KpelUleHHe BepXHeH IIKaTOPHHLI.

1 — peit; 2 — BepXHAA IIKATOPHHA mapyca; 3 —
neep pea; 4 — nmwBepcei; 5 — Genzenu.

b — KpemieHHe KpeHrelkCa HOKOBOIO yIuia.

napycos. Tak, Ha NpAMOM napyce pa3zIHYaIM: INOJMOTHHIUA, WIM ,01exay”,
,,FonoBy”  (BEpPXHIOI 1IKAaTOPHHY), ,CTOpOHbl” (BOKOBbIE LIKATOPHHLI),
,,HOTH”  (HMXHIOK 1IKaTOPMHY), ILIKOTOBbIE M HOKOBbie Yribl. Mmenucs
., TONOBHON”, ,,60K0BBIE” N |, HOXHOW ' NUKTPOCHL. 1A MOaKXpemieHus napy-
ca Ha Hero HaiuuBanu GoyTbi, cromnarbl, pud-DaHTsl ¢ pud-ratamMu A
pu-ce3Hen u ap.

Ha 60KO0BBIX MKATOPHHAX MMEIUCH PUP-KPEHIeNbCh, . KPEHIeJIbChl V1A
pud-tanedt OyJiMHEH W KpeHreneChl B IUKOTOBBIX M HOKOBBIX yrnax
(puc. 322). Iapyc kpenmunyd HENnOCPeNCTBEHHO K Pel0 NPH NOMOLUM pPeBaH-
TOR, NPOXOOUBILKHX Yepe3 JIBepChl BepxHed uncatopuds! (puc. 323, a u b).
PepanT Yepes napyc 6bu1 NpoePHYT TaK, YTO O/IHA TOIOBHHA €ro HaAXOOWIIaCh
C CHOHOM CTOPOHBI, a Apyrasa — C NPOTHBOMonoxHo#. Ha pepanre, ansa roro
yT0OB! OH He BLICKOYMII W3 JIIOBEPCA, IENAIM ABa Yy3/a, JUaMETP KOTOpBIX
Obui Oonbule OuameTIpa NHBepcd. AHAJIOTHYHO B pHd-ratax Kpenunu pud-
ceanu (puc. 323, d). B HOKOBBIX yrnax ObUlH NMOCTaBJIEHbI O4eHb [UTHHHbBIE
pPeBaHThbI, TaK uTOOBI KaXMOH W3 ero NONOBHHOK MOXHO ObUIO cpaenath
HECKOJIBKO [1U1aroB BOKpyr pes. [lnaru Haxaapisanu B NPOTHBOMOIOKHBIX
HaNpAaBJICHUAX M 3aTEM CBA3bIBAIN MX KOHUB! BMecTe (puc. 232,c¢).

Iapyc, ynoxeHHblH Ha peH, BA3WIM OCOOBIMH TUIOCKMMHM CE3HAMH,
KOTOphle [BaXJisl MOXHO Obu10 O06GEpHYTH BOKpPYr pes ¢ [apyCcOM.
Camu e ceann Ha pee ObUIM 3aKpervieHbl NpH nomowy oroxa. OBwraHo
Ha OOHOM pee Haxomwnocs 10 wim 12 ce3Hed Ha paBHOM PpacCTOAHHM
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Puc. 322. IlapycHoe poopyxenue cyjos XVII-XVIIl BB.: a — jeranu mapyca Cy/iHa;

I — nvokuuit napyc, wiu wropmoson; Il — mapcens; Il — Gpamcens.

| — JIMKTPOCH! BEPXHEN IIKATOPUHDbI; 2 — IMKTPOChl DOKOBBIX WIKATOPUH; 3 — pUd-KpeH
GanTbi: 8 — pud-ratel; 9 — 6OYTbl KpeHreabcoB; 10 — nogwmska; 11 — cromar; 12 —
TPOC HMKHEN MKATOPHHbBI; 16 — KPEHTelIbC WNponTa OyIuns;

b — nonHoe napycHoe BOOpYKeHHe TpexmauToBoro cyana XVII - XVIII B.

1 — rpoT; 2 — ¢ok; 3 — mapcenu (rpor-mapcens, pop-mapcens WK Kproicesns) ; 4 — Gpam
9 — rpora-craKcesib; 10 — rpoT-CTeHbrM-cTaKcenb; 11 — Gpam-nucensb; 12 — yHaep-nun

262



apyr or papyra. Ecium napyc Obul HOCTaBNeH, TO OHM BHCEIH MO €ro

H3HaHKeE.

Iinpiofitel OynuHei. liinpioiTaMyu Ha3bIBAIOT IPYIY TPOCOB, IpeHAa3Ha-
YEHHBIX [UIA pacrpeesieHuss CWIbl HATAKEHWA HA HECKONBLKO Touek. Jns
3TOT0 MX PaBHOMEPHO Ppacnpeielsid Mo LIKAaTOpPUHE fapyca WIM KOHIY,

")

4 B 1aJibHEHLLIEM COCIHHAJIM B OJJHH TPOC.

[npiodTel OynuHeR COCTOANM M3 HECKOJBKUX KOHLOB, NMPOBEIEHHBIX
K KpeHrenbcaM Ha OOKOBOM LixaTopHHe napyca. Cam Gynuub npenHazHavan-

ATy
Oynuus

OynunHen uMeslM pasHeie Mpo-

3

3aKaHYHBABUIMHCA KJIEBaHTOM, KOTOpBIM 3aBOJWIIA B OrOH

[

CYAHO MOITI0O HATH KPyTO K Berpy. Jlia kpemnenus OynuHsA

JUIA  OTTATMBAHUA nepefHed OOKOBOH ULIKAaTOPHHL! MNPAMOro mnapyca,

4YTOOBI
K IWMNPIOHTAM TPHUMEHANIE KOPOTKMH KOHEL, CKOJB3HBILIWH TO UIIPIO

CA
H

HThbI

“

24, a). Ha crapuHHBIX Cygax Wnpio

(puc. 3

,buc).

JleranH NaTHHCKMX Napycos.

PYCHHbI, OHM WMEJIX 1IOJIOTHYThIE KPOMKH, OO ThIE JIMKTPOCOM

Bonku (puc. 324

JlatuHCck e mapyca HHJIH M3 NOJIOTHHIN Ia-

H HAlLIMBKH.

KOTOpasg Kpenwiach K pew (pio), HasbiBanack

s

— 33JIHCH H NOCHEOHAA — HUXHE

i (puc. 325).

KOpPMOBas

lllkaTtopuna mnapyca,

w

KOCOH

renbebl; 4 — pud-ce3Hn; S — nMapycuHa COOTBETCTBYIoUero puda; 6 — perantnl; 7 — pud-
pPEBAHTHI HOKOBOTO Yrna; |3 —BepXHAA IUKATOPHHAE; 14 —BOKOBBIE IIKATOPHHBI; 15 —THK-

cenb; 5 — Gom-Gpamcenn; 6 — Gnuup unu Gom-OBnunp; 7 — Ou3aHb; 8 — mapca-nuceTb;
cenb; 13 — dop-creHbru-crakcens; 14 —6om-knuBep; 15 — kinMBep; 16 — cpeanuit KnuBep;
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¢ — BOOpYXeHHe NnpsMeIX napycos Ha cyaHe XVIII — navana XIX B.
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Bepxuuii yrosn napyca Ha3piBajiM (pasiOBBIM, HHXKHUH IepeJIHui — rai-
COBBIM M HHXKHUH 3a[IHMH — LIKOTOBBIM (puc. 326).

Tak xe HaspiBasiM jerann crakcened u KiauBepoB. OHM XOIMIAM 1O 1uTa-
raM WIH JIeepaM M KPelMJIUCh K HUM IIPH TIOMOLLIM JePeBAHHBIX WITH METaJUIH-
yeCKHUX pakcoB. CpenHuit KJIMBep, DOM-KIIMBEP U CTAKCEITH MOTITH TIPUCOECIIH-

Puc. 323. Kperienne Bepxucit MIKaTopuHbi NPAMOIO Napyca K peio Ha cypax XVil-
XVHI BB.: a — peBaHT Ha lapyce; b — KPCWICHHC napyca K pew;) ¢ — Kperienue
KPCHTe/Ibea HOKOBOTO yrina; d — pud-ceseHb M pudr-rar.

! — pemauT; 2 — napyc: 2 -~ DaHT y BepxHeil WKaropunsi; 4 pen; 5 — JJMKTpoC,
6 — nwBepcesl; 7 — HOKORBBIH KpeHIeabhe; 8 — GeHiens HOKOBOTO KPEHTreshea.

HATH K JIEEPY M LUTArY ele CHelHanbHbIM TPOCOM — CiiabnuHeM, NpoXoLnB-
UMM 4Yepe3 JIBEPChl KOCOM LIKATOPUHLI napyca W orubaBumm jeep Win
wrar (puc. 327).

JlaTHCKMe mapyca Ha rajiepax M rajJJAOHaxX KPeIMIIM Ha pesx TOXe IpH
noMou Geryuiero KoHua — cjaabiuHsA, MPOXOAUBILETO Yepes3 JIBEPChI Tia-
pyca M BOKPYT pesi ¢ 3aTSKKOM 11eTeib 0coGbIM y3510M (puc. 328).

Heranu radensusix mapycos. [ladensnnie mnapyca TakXe CLIMTBI
M3 NOJIOTHHLL IAPYCHHbI ¥ MMEIT [OJOTHYTble KPOMKH MO MNepH-
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MeTpy, OBUMTHI JIMKTPOCOM, C COOTBETCTBYOIMMI pUDaMM, K peH-refibcaMi,
BGantamu M O6oyramu. lllkatopuHy mapyca, npukpemisemMyio K ragenio, Ha-
3bIBAOT BEPXHEH, WIM KOCOH, IUKATOPHHY, NPUKPEIUVIAEMYK K MauTe WU
TpUCeNib-MauTe, — NepPeiHed, WK CTOAYCH, KOPMOBYIO — 3a/IHEH, WIH HIKOTO-
BOM; TOC/E/IHII — HWKHEH.

Puc. 324. llnpo#Te GynuHeit: a — kpeivienne wmpofiTa Gynuns K napy-
cy; b — wmpmwoiitel Gynuue#t B XVII B.; ¢ — mmpiodTe! 6ynunei 8 XVIII 5.

1 — mapyc; 2 — nukTpoc OOKOBOH INKAaTOPHHBI; 3 — KpeHrensc, 4 —
WnpriTel Bynuueln; 5 — KOYIUM; 6 — KIIEBAHT HA CTPOIKE JUIA KpeIvleHHsA
OyJIHHA cO WNPWHRTOM; 7 — ONok; 8 — BoHer.

Bepxnui nepesHuil yros Ha3bIBIOT — BEPXHHUM raJiCOBbIM, 3a[IHHI BepX-
HUH — HOK-OEH3eJIbHbIM, NMEpe/IHUA HHKHUH — TraJICOBBIM M 3a[ITHHH HHOKHUN —
IIKOTOBBIM (puc. 329).

[adenbHbiil Mapyc NPUCOCOMHAIT K MauTe TpPH NOMOLM [1ePeBAHHBIX
WM XKesle3HbiX oOpyyeit — cerapcoB. K GM3aHb-rHKY ero KpensT Wid 1pu no-
MOILM CE3HEH WIM TaK e, KAK JIATHHCKHKE Napyca K peAM, — clabiiMHeM,
OrubaBUMM MK WIIM CNELMAJIbHBIA IIPOBOMHMK, HATAHYTBIH M0 OM3aHb-THKY.
Tpucens K radenio NpUKpPeIsIsgOT aHAIOrHYHBIM 06pa3omM.

Ha crapuHHbIX CyZax 3TH nmapyca M MX J€Tajli HMeJH Te e 0603HaYeHus .
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Puc. 325. Jleranu xiMBepa.

1 — nonoTHUINE; 2 — nou-
WUBKA, 3 — JIMKTpocC; 4 —
GoyTbl; 5 — mMepeaHAA LIKA-
TOpUHA;, 6 — 3a0HAA IIKATO-
puHa; 7 — HHXKHHAA LIKATO-
puHa; 8 — TaJCOBbBIA Yroiu;
9 — HOxoBBIA yrom; 10 —
IKOTOBBIA yron; 11 — mo-
Bepchl WIA KperuleHHA paK-
coB; 12 — KpeHreJblhbl.
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Puc. 326. Yrnwl JjatuHc-
KOro napyca C KpeHresb-
camu: a — Ganopsif; b —
rajicoBblit; ¢ — WKOTOBBIN.
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Puc. 327. Kperuichue KIMBEPOB M cTakceneh K UITaraMm: a — npy noMOLUM MeTaUIHYeC KHX
pakcos; b — npu nomoium crnabauns,

1 — neep; 2 — napyc; 3 — cerepc; 4 — cinabnuse.

Puc. 328. Kperuiciue JIATHHCKUX Mapycon NpH MOMOUM ciiadnuwsi.
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Puc. 329. Jletanu Tpucens. 1

I — nonotHuuie; 2 — 60yT; 3 — NTUKTpPOC; 4 — NAPYCHHE COOTBeTCTBYOUIero puda; § —
pucd-Gautbl; 6 — HIKOTOBbIE pUd-KpeHTenbebl; 7 — raacoBble pUd-KPeHrenbchl; 8 —
BEePXHAA WKATOPHHA; 9 — 3aaHAA wKatopuda; 10 — nepegHAd WIKATOPHHA; 11 — HMX-
HAA WIKATOpUHA; 12 — HoK-GeHlenbHbift yron; 13 — mKoOTOBBIH yroa; 14 — rancosnii
yroma; 15 — BepxHUM rajicoBeint vron; 16 — nwBepcswt uisa cnabmenun.

MAPYCHHA
U1 U3TOTOBJIEHHKA MMAPYCOB

[lapyca mboT M3 JIBHSAHBIX, TEHBKOBBIX WIM XJIOMYaTOOYMaXKHBIX TKAHEIl.
Y nocneaHux TONBKO TOMEPeuHblEe HHTH XJIOMYaToOyMaXkKHble, MPOIOIIbHBIC
(ocHoBa) — neHbkoOBble. HacUMTBIBaETCA NMATH PA3HOBUIHOCTEH YTHX TKAHEI:
»KaTtyH” (Juia napycoB uieGex M MaJibix Cyn0B) , IBOHHOH ,,KaTyH’’ u1a Map-
celledl M CyJIOBBIX TEHTOB, MPOCTONH OOGBIYHBIN ,,KATYH™ U1 LUTIONOK , IPOCTOM
,»KaTyH” g webek M ,KaTyH” ¢ MaleHbKUMH GelbIMH U CHHUMHM KBajIpaTa-

MH JUIA NAJIATOK U 3aHaBeCeH.
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UHorma  npuMeHsiiM  mapycHiy  ,menuctyx”.  Ee  usrotossisuid
B Bogopre u Oxepce B nenapramentax Manenn u Jlyape. CymecrBosano
/IBA COPTA TKaHM: TOHKas M Goee sierkas uwia juis Gpamcesiel, cTaKcese
M KJIMBEpOB, a Oonee rpybas W mpouHas — JUIA Mapcesied, HHKHHX CTakce-
NEH U T. 1.

[Mapycuna [uis napycoB Bcerja Opuia cBeTio-cepas.

U3rOTOBEHME NMAPYCOB
TUIA HACTOJIBHLIX MOAETEH

[Mapyca misi mojieneit 0BbIYHO M3TOTOBJIAIOT U3 TUIOTHOH M TOHKOHM XJIOMMYa-
To6yMaxkHOH TKanu'. E¢ npeiBapuTenbHO BLIMAUMBAOT, YTOOBI y/IAIMTE OT-
JIEJIOYHBIE BEleCTRA — alIpeTypy. 3atem 10 Yeprexkam M3 IIOTHOH Dymaru
Buipe3aT WabloHbl NMapyCcos, UIJOH HAKAIBIBAOT UX HA TKAaHW, PaCTAHYTOH
M YKpelUleHHOH KHONKAMH Ha JIOCKE, KapaH1alioM oOpUCOBBIBAKT KOHTY Pbl
[1apyCoOB C [PHITYCKOM Ha IOJIIKBKY.

Bbipe3aB TKaHb, noArudanT Kpasg U MEIKMMH CTeXKAMM 1pocTpa-
YUWBAKOT HA IIBEHHON MaliMHe. 3aTeM K KpafiM fapyca BPY4YHYHo T€pPrneInBo
NPUILIMBAT TOHKUH LIHYpOK — JMKTpoc. [lpucoeannenne K mapycy coot-
BETCTBYIOIMX 6aHTOB, HOYTOB M Ce3Hed He npejiciaBiaer ocobpiX TpynHO-
cred. JLis Toro 4roObl 11puaaTh CBETJIO-CEPY0 OKPACKY lApycaMm, UX Ciie/lyer
OIlyCTHTh B BOJly, CJerka OKpalieHHYI0 Cepod aHMIHHOBOW Kpackou. Cire-
JiyeT MOMHHUTB, YTO TONBKO aMEPUKAHCKHE KIIMNepa Hecu Gesible XjlonmuaTe-
DyMaXKHble nmapyca.

[JTABA XI TPOChbI, BJTOKH
H IPYTHUE JEJTBHBIE BEUWMH,
HEOBXOWUMBIE V1A [MTPOBOAKH
W KPEMJIEHUS CHACTEH

TPOCHI

Ha d¢note cnoBo ,BepeBka’ He ynorpebGnsior, BMECTO HEro roBOpAT
,Tpoc” win  ,koHen”. COBOKyNHOCTH TPOCOB (CHAacTed), CIyXaumx
UIA  KpeIUIeHHMsl PaHroyTa MW YIpPaBJIEHMA MM M NapycaMH, a TaKxe
IPOBEIEHU TPy30BbIX ONepalui, Ha3biBawT Takenaxem. Pasnuuaior
CTOSAIYMH  TakeNnaX (HenmoJBMXKHbIE CHACTH JUIA TMOJUICP)KAaHWUs W Kper-

¥ B HAcCTOSsILCEe BPCMSI napyca CrnopTHBHbIX MO}ICHCH BT M3 CHHTETHYECKMX TKa-
Hell TMNIA JIaBCaHa, JIAKPOHA, @ Mapyca HacTONBHLIX Mopened — u3 Gatucra. — llpum. pe-
YeHICHTA.
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newua panroyra) u Oeryuwit Takenax (MOABMXKHBIE CHACTH I PaBoThI
¢ mapycaMu ¥ T. 7i.) . TpOCHI HCIIOMB3YIOT TaKKe JUIA LIBAPTOBHBIX W ByKcHp-
HBIX Clepauyi,

Pasnuuaror pacTHTENbHBIC TPOCHI (M3 MeHBKM, MaHWIbI, CH3aNA U [ip.)
¥ [MPOBONOUHBIE, WIH META/IHYeCKHe (M3 CTAWIBHOM WIM OUMHKOBAHHOH XXe-
Ne3HON MPORONIOKH U [P.) .

PacTuTeNibHLIi TPOC H3TOTOBNAT CllefylouMM o06pa3oM: W3 BOJIOKOH
pacteduit npAnyT KaGonkyu (HMTH), W3 KOTOPBIX BBIOT NMPAJM, 8 U3 HUX
cmietaroT Tpoc. CywecTBYIOT TpOChl TPOCOBOH paboThl, CIUIETEHHbIE U3 TpeX
WIM YeTbipex npsined, ¥ xabenbHoil paborbl, CBUTbIE M3 TPEX WIM YEThIpEX
TOHKMX KOHIIOB TPOCOBO# paBOThI, TAK Ha3bIBAEMbIX CTPEHIIEH.

B 3aBHCMMOCTH OT TONLMHBI (TOJNLIMHA PACTUTENBHOTO TpPOCa H3Me-
pAETCA MO OKPYXHOCTH) pa3NIM4a0T CIIEeIYIOLME PAaCTHTE/IbHbIE TPOCh Ka-
GenpHOM paBoThI: KaHATBI — C OKPYXHOCThIO CBbiiie 13 mioiimoB (Gonee
330 mm), kabenbroBsl — OT 6 10 13 mioiimoB (152—330 MM) ¥ nepnUHK —
or 4 no 6 monmos (100—152 mm). OHK npepHa3HaYeHb! JiA LIBAPTOBKH
1 OYKCMPOBKHM CY/I0B.

Tpocer TpocoBon paboTel 0T 1 10 4 MIOAMOB 0COOBIX HA3BAHUH HE UMEIOT,
¥X Ha3bIBAOT ,,TPOC TAKOM-TO TOMUMHKI M MPUMEHAT B KAUeCTBE CTOSYEro
1 6eryyero raKenaxa.

Tpocer TonumHo# 1 AM M MeHee HA3BIBAT JIMHAMM, YuCino Kabonmok
B HUX MOXeET HoXoauTh 10 12. JIunu GsiBa0T B OCHOBHOM TPOCOBOH pabOThI,
MX TIPUMEHSIOT JUIA mojbema Gnaros, KieTHeBaHus (WKHMYILUrap), M3ro-
TOBJIeHUs BhiONieHoK, Genserneit (MapnuHb, 03WHb) H T. 1.

s umThA mNapycoB WCIONB3YIOT CIHELMAIbHbIEe TIAPYCHBIE HHUTKH.

Tpocsl CTapHHHBIX CYIOB UMENIH TAKUE e HA3BaHUSA .

CIJIECHU, BEH3EJIU U KJIIETHEBKA

CnnecHenueM Ha3biBaWT COENMHEHHE JIBYX KOHUOB OIHOTO WM ABYX TPO-
COB NyTeM B3aUMHOTO meperieTeMa npsaeit. Tak nonyuvaior, Hanpumep,
KPeHrenhe, CpaiMBaHue [BYX 1pocoB 6e3 y3nma ¥ oroH (newio U3 Tpoca,
C/LEIaHHY0 Ha ero KOoHue) .

Puc. 330. Knernenanue

TpOCa.
1 — Tpoc; 2 — TpeHusl; 3 —
KIIeTHEBHHA; 4 — KIIeTeHb.

bBensenp — nepeBsiska OBYX TPOCOB TPETbHM TOHKHM TPOCOM (JTHHEM)
WIK COEeMHEeHNe JIBYX YacTed OJHOro T1poca /Uig ofpa3oBaHMA CTpOmna Ha
Koprnyce 6roka win Apyrux takenaxusix pabor. Bensens GpiBaeT mWI0CKUA
(xOpeHHOH N KPYTJIbIH) WIH IPAMOH.
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Ilnsa npepoxpaHeHHs cToAvero M Geryyero takenaxa OT BJard W 1iepe-
THPAHUA €ro OOBIYHO KIIETHIOKT, MCIOJIb3YA UIA ITOrO IUKMMYLUrap HWiH
103uHb. Ilepen kieTHeBaHueM Tpoc [OJKeH ObITh crpeHnorad. Ilens Tpen-
LEBAHUA — BBLIDOBHATH NOBEPXHOCTh TPOCA M CHENaTh ee Kpyriou uis
NperoTBPAlLeHUs CKAIUTHBAHKA BOJb!I MeXy npausamu. [Lis atoro B Goposn-
KM MeX1y MpAAaMM HAaxJIabIBAalOT TOHKUH IEHbKOBBIA WIM MaHWIbCKHH
TPOC, TAK Ha3biBaeMbid TpeHb. CTPEHIOBaHHBIA TPOC 0BMaThIBAOT NMPOCMO-
JIEHHBIMM JIEHTAMH M3 TIApYCHHBI — KJIETHEBHHOH — M 3aTeM KJIETHIOKT
(puc. 330).

TPOCHI U131 MOJIEJIH

Tpockl crosvero M Oeryyero rakenaxa [UIS MOJITH  H3rOTOBJIAKOT
M3 TPEXNPAOHBIX IUHYPOB WM HuTeH. B 3aBucumoctn oT Buma Take-
JaXa M BeJIMMMHBI  MOJENH, KOHeYHO, clefyeT yrnorpebnsats HUTH
paaﬂoﬁ TOJIUWIHHBI. Tonkue TPOCHI BBLINONHAKT W3 XﬂOH‘IaTOﬁyMa}KHbIX
HMTOK BBICLIEr0 KauecTBa. MHOrjla HUTH OKPAIUMBAIOT KHUTAHCKOW TYILBIO.

BaHTbl CTapMHHBIX CYOOB, B TOM UYKCJIE M JIONAPH Talpenos,
Kak M Oonblllyr0 yacTh OCT@IBHOIO CTOAYEro TaKeJaXa, THPOBaIM —
MOKPBIBAIM THPOM MJIM CMOJIOH TIPA3HO-KOpHUYHeROro uBeta. Crosuuit
TaKeNiaX [O3IHEHILMX CYJI0B ObU1 YePHOTO LBeTa, TaK KaK IPHMEHSJIHU
MHHepaJibHble TUPbl;, Oeryuuid Takenax Obll  HAaTypajJbHOTO lBeTa,
0OBIYHO TEMHO-KOPWYHEBOIrO, TAK KdaK B OOJIBLIMHCTBE CIIy4aeB ero Aejiaiu
M3 MaHWIbI.

EJIOKH

[Mon, Gmokom Ha ¢rnOTe NMOHMMAKT MeXAHU3M, CIYXAuMH I [OJbeMa
TSOKECTeH WIM  M3IMeHeHMsi Hanpapiienus Tarv. [lpocredimi  Gnox
npeacrasisger coG0H OBaJIbHBIA KOPIYC M3 [1epeBa WJIM MeTala ¢ O/-
HUM WIH HECKOJIbKHMH OTBEPCTHAMM, B KOTOPBIX HAXOOATCA IIKHUBBI,
Bpawatouecs Ha ocd. Y1obel Tpoc He cockakwmasy €O ILIKHBA, HA HeM
nenait kesobox, HaspiBaembiH kunom. Kopnyc 6rnoka  oxparpiBaet
neTifs M3 KIETHEBAHHOro 1poca — CTPON — WM JKEJe3Hash OKOEKA.
Ha HuX uMmeercs ¢ OOHOH CTOpPOHBI HeOONMbUIOE KOJIBLUO [UIA HOMBECKH
onoka wim rpysa (puc. 331).

Haubonee npounpiM cuurtaercs OJIOK, M3rOTOBJIGHHBIA MalIMHHBIM
cnocoboM M3 opHoro pepessHHoro Gpyca (puc. 332). Cnoco6 npombiii-
JIBHHOIO M3roTOBJIeHMA TakuXx 61okoB paspaboran M. U. bpynenem
B 1801 r.

Ha napycHbix cyjiax NpUMeHAIT 6TOKH Pa3JIMuHbIX THIIOB:

NPOCTOH  ONHOUIKMBHBIM  ONOK, [BYXUIKMBHBIH W  TPeXINKHMBHLIHA
(puc. 333,aub);

JIOHT-TaKeNn:-6J10K ¢ [ABYMS LUKHBaMM, JeXAMMM B OJHOH IUIO-
CKOCTH, TIpH4YeM BepxXHuii 1uKMB OOnbUIero [MaMeTpa, Yem  HUX-
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Puc. 331. leranu Gnoka.

I — kopnyc Gnoxa; 2 — wekw; 3 — BKIaabiul; 4 — WKUB; 5 —
BTYJIKa; 6 — Haresb.

Puc. 332. bnok, BeITouCHHbIT M3 Gpyca MaUMHHBIM crioco6oM: | — M3roTOBNeHMe
wkopnyca; Il — mxusa; 111 - cobpannsiit 6110 K.

I = wkuB; 2 — aTYNKa; 3 — Kopnuyc 610oka; 4 — Haren..
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HUH; ero NPUMEHSAIOT BMeCTO OOBIYHBIX JIBYXIIKHBHBIX GIIOKOB Ha pesiX U Iu-
KaX, TAK KaK CHACTH B HEM MeHblile MmyTawTca (puc. 333, c);

TJIyXOH, WIM THTOB-OJI0K, B KOTOPOM WIKHUB 3aKpbIT CO BCEX CTOPOH,
a [UIA TPOCa CHM3Y MMEKTCA JIHUIb [ABA OTBEPCTHA; ITO CHEIAHO [IA TOrO,
yTOOBI MpPEAMETH! HE 3aKIIMHUBANIO MEXK/Y TPOCOM M WIKHBOM (puc.333,d);

-Mlllm‘ :
i
QVEITTveree . I T
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OUTLITIRTY .

Puc. 333. Pa3HoBMSiHOCTH G/IOKOB: a — JIBYXIIKHBHBIW ¢ IByMS KMilamu, b — Tpex-
IIKUBHBLIA ¢ OJHUM KHIIOM;, ¢ — JOHI-Takelb-00oK; d rNyXxod (ruToB-0I10K); ¢ —
BCPUIIOXKHBIH ¢ BbICTYNOM; { — KOMeNb-6nok; g — Kaundac-6nok.

BEPT/HOXHBIA GIOK C BBICTYIIOM; BBICTYI IIPENATCTBYET 3aXATHIO TPOCA
MeX1y 6II0KOM M paHroyTHBIM JICPEBOM, HA KOTOPOM OH CTOMUT (puc. 333, ¢);

KOMeJIb-6/I0K; KOpIilyc 271010 O5oKa JUIMHHEE M KpyTJiee KGpryca JIOHT-
TaKesb-610Ka, OH MoXkeT ObITh ¢ OJHUM WIH ABYMSA IUKWBAMH, JIEKALIMMH
B O/IHOH TUIOCKOCTH; uYepe3 OJIHOUIKHBHbIE OJIOKH MPOBOJAAT TONCHAHTHI
Mapca- U OpaM-peeB, /Ui Yero MX YCTAHABIIWBAIOT MeXly BaHTaMu Opam-
CTEHbI'M, a 4Yepe3 JNBOHHLIE OJIOKM — Mapca-TONEeHaHTbl W JIpyTrHe KOHILbI
(puc. 333, 1);

KaHupac-6JI0KH ¢ NMPOPEe3aHHON WM OTKW/IHOM LEKOH JUIl YCTAHOBKH
TPOCa; MX NMPUMCHAIOT /1A U3MECHCHUA HANpPABICHUs TAI'M Talied Win onaps
Taned (puc. 333,g).
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Puc. 334. Crponsl 6110KOB.



Lrponsl OnmokoB. Umerorca npoctbiec M aBOHMHbIE cTpombi. [Ipoctoi
CTpON [peAcTaByifieT CcoDOM KOJIBLO, CIUIECHEHHOE M3 Tpoca — KpeH-
rejinC, OXBaTblBawUMH kopnyc Onoka. Haeepxy Kkousblla nocTaBiieH
Oenzens Tak, uroObI CBepxXy o00Opa3zoBaNOCh eIe OIHO MalieHbKOE
KOJbUO — ouko (puc. 334, a). [IBOHHOW CTpON MOJIYYAKOT, CKJIa/lbi-
Bafg [UIMHHBIK CTpoIl mononam u ob6xBarteiBas kopnyc Oroka ofpasosas-
UMK Cs kKonbiuamu (puc. 334, b).

Pasznuuaror:

IIPOCTbIE CTPOIBI C KOYIIEM — CTPOIbl, B OYKO KOTOPBIX BCTABJIEHO
METAUIHYECKOE KOJIBIO — KOyul; OM0K ¢ TaKWM CTPOINOM I[IPH [IOMOIIH
Gensens win CkoObl KpenaAT ¥ Takenaxy win obyxy (cMm. puc. 334, a, b);

CTPOIThI C OTOHOM, CIIY>KalMM /Ui NOABECKM 0JI0Ka Ha pee WIM HHOM
paHroytHom slepeBe (puc. 334,c¢);

CTPON C JIBYMA JIANKaMK ¥ oroHamMu (puc. 334, d) ;

CTPOT ¢ KJIEBAHTOM — JIBOHHOH CTPOIl, 4epe3 OroHbl KOTOPOTO IPOTIy-
CKawT Haresieobpa3HbIii KyCOK JiepeBa — kJieBaut (puc. 334, ¢);

CTPOI CO CBMTHEM, CIIyXallMM JUIS TIPUCOeIMHeHUs Gnoka K Tpocy,
ruky u 1. 1. (puc. 334, f);

CTPOIIbI C JIBOHHBIM KOYILIEM JUISi COC[IMHEHHA TaJlel CO LIKEHTE/IeM, Ha-
[IPUMEP CO 1IKEeHTe1eM Opacos;

XEJIC3HbIK OKOBKH, COCTOS'LIME M3 M3OTHYTOH JKEJIEe3HOHW MOJIOCHI,
OXBaThiBawILUEH Kopnyc OJI0Ka; B OCHOBHOM TPUMCHSAIOTCA Ha 6110Kax
Kar-0anok, Onokax Tajned uUtiondaioK M T. J1.; MMCIOTCA /[Ba THNa
TAKMX OKOBOK: TMOJHOCTbIO OXBaTblBawuas xopnyc (puc. 334, g)
H [1-o6paznasn, OXBaTbIBaKOIIAA KOpnyc TOJIBKO YACTHYHO
(puc. 334, h);

CTPOIIb] ¢ 3aBC/ICHHbIMHU rakaMu (puc. 334, 1).

Ha OGoipluMX mapycHbIX COBPEMEHHBIX Cy/1aX NPUMEHSIT MeTalJTH-
yeckue Os1oku. X Kopryca W3roToBIIeHb! M3 METAJUTHYECKHUX JIMCTOB, d IIKH-
Bbl — M3 OpOH3bI WM UyryHa. BJIIOKH NpUMEHAIOT B TalsiX TPYy30BBIX CTper,
TN banoK M 1. 1.

CTAPHUHHBIE BJIOKH

brokn npumenamuce yxe ¢ jlaBHHX BpemeH, 06 9TOM CBHAETENBCTBYIOT
COXpaHUBIUMECA — M300paxenuss W 3amdcH. Ilo  ¢dopme  crapunubie
bGrokn noxogunu Ha coBpemeHHbie. OGbIMHO OIOKM  MMeNH OBAJIbHY IO
dopMy M OT OOHOrO 10 TpeX WIKMBOB, BPAlIABIUMXCA HA Haressx.
[IpumeHsanucs M JIOHr-TaKeNb-OJIOKH, ONOKH ¢ »BBICTYMOM”, riyxue
Giiokn, Komenb-010KkH M KaHMac-OJIOKH, TOCIHEHHE B OCHOBHOM
Ha raaMoHax juis Gonbluux Oynueed. B otom ciyvae Kanudac-6noxu
KpPEeNWJIM WM Ha peIMHraX Hoca WM y nsAprHepca Mautel. [Ipu cmene
ranca Oyaunb jerko Obu1o  3a10%UTh B KaHMac-GIOK WK BBIHYTH
M3 Hero.

biiok dana pesa raneppl HasbBaiM JaTHHCKMM  dan-6nokom. OH
MMEJT KBA/IPATHBIH KOPIYC C LIECTbI0O WM BOChMBIO ILIKHBAMM.
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Puc. 335. Crapwsmsie Gnoku: a — JoHI-TaKkens-6nok, 1600—-1700 rr.; b — mwKoTOBBIH
6nok, 16001700 rr.; ¢ — ¢dan-6nok; d — kahudac-610x, unu kauubac; e — dan-
6ok pes; f — kodenp-HarensHas croftka ¢ 6noKamu [Uig NPOBOAKH Geryyero Takena-
Xa; g — ,,BaTep-BYNHHI""-GII0K.
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Puc. 336. Crponsi
CTapHHHBIX GNMOKOB:
a — mnpocro#t, ¢ opu-
HHM oOuKkoM; b -
npocToit ¢ AByMS OY-
KaMH; C — [IBOHHOMN;
d — cxBo3HO# cTpon
(cTpon, npoxonsAit
yepes kopnyc Gno-
Ka) .

-
S

......
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Ha O6ywnpure Wid Batep-ByJIMHIe OyuIlpuia yCTaHaBIMBAIHM OCOOBIM
6nox ¢ nByms psaaMu mikuBoB. OH npenctaBisul cOO0R JUIMHHLIA KOPIYC
C PACMOJIOXKCHHBIMU [IPYr Hal JIPYroM UIKHBAMH M HAa3bIlBAJICA ,,Batep-
BYJIMHT "-05T0KOM. Yepe3 Hero NpoXoauin pasjiMuHble CHACTH Napycos Oyui-
nputa (puc. 335).

Crponsl crapuHHbiX DrokoB. OOsivHbie OI0KM ObUIM OCTPOIUICHBI 11PO-
CThIMH WJIK JIBOMHHIMHU CTPOINAMM H MOI'JIM UMETh OJIHO WM /IBa ouxa. Ha Gi1o-
kax XV- XVI BB. ctpons npoxoaniu yepes kopnyc. Takas npoBojika npume-
HAJIach M Ha Kauudac-tiiokax /10 cepeannnl XVIII B, noka He GbuiH BBe/1EHbI
XeJle3Hbic OKOBKHM (pHc. 336).

TAJIU

Tanu npeacrapnsoT coboi rpy30M0AbeMHOE IPUCTOCODIICHUE, COCTORALCE 3
Tpoca, Mpoxo/duero 1o MCHbILIIEH Mepe Yepes3 O/IMH-/1BA Oioka, U3 KOTOPbIX
OJIMH — HeTOJBWXHbIH, @ JIPYTOH — MoABWXKHbIA. KoHel Tpoca, 3akpeiuieH-
HbIH B crpore 0/1I0Ka, Ha3bIBAKOT KOPEHHBIM, KOHCII, HpﬂllICJl]lIHﬁ yepes

Puc. 337. Tanu.

1 — KOpeHHOW KOoHell; 2 — XOJOBOH KOHCL, WIH JIONaph.

UIKHBbI M BOCIHPHHUMAIOUWMA TPUKIIA/IbIBAEMOE YCHWIHE, — XOJIOBBIM, HWJIH
jlonapeM; Tpoc Mexy 6l1oKaMu — Talipenom.

Tanu pasnuuaior B 3aBUCMMOCTH OT KOJIMYecTBa OJIOKOB W MpPOBOJKH
Tpoca. Hanbosiee pacnpocTpaHeHHbIMU 5 BIISIOTCH |

XBaT-Tallk, COCTOALIME M3 OJIHOIIKMBHOIO M JIBYXIIKHBHOTO 6510KOB
(puc. 337,a);

rOp/eHb, MPOXOAAILMIA Yepe3 OIMH OJIHOLIKHBHBIN 610K (puc. 337, b) ;

,JIBOHHOH TrOp[eHp”, COCTOALUIMA M3 JIBYX OJHOILKHUBHBIX OJIOKOB, U3
KOTOPBIX OJIMH — HENOABMXHbIH, a JIpyrod noaswxubin (puc. 337, c¢);
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npaipen (mapca-bai), COCTOALUMI K3 TPOCA, OfMH KOHEL KOTOPOro 3aKpern-
JieH HEMO/IBIKHO, a APYToM NMpoXonut yepes 6nok (puc. 337, d);

JIBYXIIKHBHbIE XBaT-Tanu (puc. 337, e) ;

HITHAB-TaNY”', oObeIMHAOLIME TOPACHb W XBar-TaJl, B OCHOBHOM MC-
NONB3YIOTCA KaK MMHM JUIs HinkHux peee (puc. 337, 1)

MaHTBUIL-TATH' , COCTOSILITAE W3 TOPJCHEH, KOPEeHHbIE KOHIBI KOTOPBIX
3aKperuleHbl Ha O/IHOM TaKe, a Ha XO/IOBOM KOHIE MepBOro ropjaeHs Ioj-
Bewllen 6Jiok Broporo ropjensa (puc. 337,g) .

[HHH, COCTOSALME M3 OIHOrO JABYXIIKHBHOTO ¥ OJHOTO TPEXIUKHBHOTO
B710KOB, OJIMH 13 KOTOPHIX HMEET raK.

CrapuHHbIe TaJIH UMENTH TAKHE XK€ Ha3BaHHA.

[MPOYUE HEJIHHBIE BEIH,
HEOBXOOUMBIE VIS ITPOBOIKH
U KPEIUVIEHHA TPOCOB

Ilia npoBojiKK TPOCOB cTOsiUero W Oeryuero rakenaxa, H3MEHEHWs Halpa-
BJIICHUA TArW CHACTEH W BHIMOJIHEHUS LIBAPTOBHBLIX OMEpalMH Ha Cy[OHE McC-
10JIb3YIOT CIIEJIYIOLIME [IeJIbHbIE BEIIM:

H0depcrr — ocoOnii Bu 610K0B 63 IIKUBOR, BHITOIHEHHBIX U3 TBEPAbIX
[opoJl [AepeBa H MMCIOLMX YeuyeBHeoOpasHyo GOopMy ¢ TPeMA OTBCPCTHAMM
H KHIOM 110 OKpY#HOCTH. IIpUMeHAKT B Tanax uid oOTArMBaHHA CTOAYEro
TaKkenaxa: Baut M popaynos (puc. 338).

liirar-odepesr, mam wrar-6noxu, — JiepeBsSiHHbIE WIH JKeJIC3HbIC 1HANDBI
C O/IHMM ODOJIBILIMM OTBEPCTHEM [IOCPE/IHHE H TPEeMs HEryOOKHMM KHIIAMH
IVIA MPOBOAKH Tpoca. [IpenHasHayeHb! MCKITOYMTENIBHO YIS TAIM ILTaros
v Batep-uitaros (puc. 339).

BaHT-KIOTHM — JlepeBAHHBIC KPYXKHW C OJHHM, ABYMsA WIH TPeMs OT-
BEPCTHAMM H KHIIOM 110 OKPYXHOCTH. KpeliAT Ha HHXKHHX BAaHTaX JUIA MpO-
BO/IKH Oeryuero takenaxa (puc. 340).

Kodenb-narenu — crepkxuu u3 1Bepjloro JiepeBa (OJIMBKOBOIO, CaM-
IIMTa) WIK MeTaUia JUIMHOMR 0K0i10 30 cM. BerasisiioT B OTBEPCTUS KOGEb-
HAreJIBHON IUTAHKH JUIA KPEIUIGHHA M YKJIaKH CHacTed Oerydero rakenaxa

(puc. 341,a).

Koymn — MertajuiMuyeckue KoOgBlUa ¢ KHIOM IO  OKPY)XHOCTH,
Kpyrjiple — J[UIA pacTUTE/IbHBIX TPOCOB, HPOMOJITORATbIE WIH KOIIbe-
obpasHple — JUIS MeTaNTMYecKMX. BCTaBnsiloT B KpeHreNbChl TPOCOB
M CTpombl ONOKOB /1A YMEHBLUGHWUA TpPeHHA TPOCOB O CKOBHI
(puc. 341, b).

YTk — BbITOYEHHBIE OpPyCKH M3 TBEpAOro [cCpeBa HIM OTIHUTHIE

M3 MeTallyla ¢ JIByMsA pOramMu. YCTaHAB/IMBAWT Ha BHYTpEHHEH CTOpPOHe
Gopra u nanybe A KpeiieHMs WIKOTOB HIDKHHX IapycoB W TpUcCeneil
(puc. 341, c¢).

' MaHTbUIL-TaIIMH OGBIYHO HA3LIBAT CHCTEMY, B KOTOPOH K XOJIOBOMY KOHILY
MEPBBLIX TAICH KPeNnsT BTOPLIE TAH.
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Puc. 338. I0depcsl ¢ Tpems OTBEPCTHSAMM: a — BaHT-Iodepc; b —
paHT-ny TeHc-1odepc.

Puc. 339. litar-odepcsl, WM WITar-GNI0KH, JUIA o6TArMBaHMsl WTArOB: @ — KpyIJIbiH;
b — OCTpOIUTeHHBIH, XeNe3Hbilt; ¢ — OBATLHBIA.

Puc. 340. BaHT-KI1OTHH.

Puc. 341, Harenu (a), koyum (xpenrenscsl) (b), yTku (c).
1 — kpyraeiit xoyuw; 2 — OPoKOATOBATHIA KOYIIL.
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KunoBpie mIaHKH — crienMaibHble OTIMBKH, 3aMEHAIOLIME KIH03bl TaM,
rae orcyTeTByeT Ganbmbopr. Ciryxar Ui NPOBOAKHU 1IBAPTOBOB — KOHUOB,
MCTIOJTBb3YEMBIX JUISA LIBAPTOBOK M IEPETAXEK — IMEPe/IBHKEHHA CyJ/HA MO
[pUually C IIOMOLBIO TIePeTATHBAHUA CBOMX KOHIOB (puc. 342).

SIkopHble OMTEHIH — JIMTbIC UYyTYHHbIC MIIM CTajibHble TyMOBI, CBsA3aHHbIE
¢ cyoBbIM HabGopoM. [IpeiHa3HaYeHbl JUIA YMEHDBIIEHHA CKOPOCTH BBITPABII-

Puc. 342. Kunosnle IulaH-
KH: 4 — € poylibcoM; b —
C ABYMS IOy KJIO3AMM.

Puc. 343, Sxopubiit GuTenr
¢ BureHr-6onrtom.

BAHWUA AKOPHOM uenu. s 5Toro Ha GUTEHT yK/1aJbIBalOT HECKOJBKO IUIATOB
iend. B royioBe GuTeHra nmponyckanT mThiph — OGHTEHr-60i1T, He NO3BOJIAI0-
LMK LEHH COCKAaKUBAaTh ¢ Hero (puc. 343).

KuexTel — napHbie TymMObl, MEHBLUMX PA3MEPOB, UeM OUTEHTH, YKPeTUIeH-
HbIe HAa METAUIMYECKOM OcHOBauuu. Cliyxkar Ui KpemieHus [IBapTOBOB

(puc. 344).
-
. . RM M ==

Puc. 344. Knexrel.

Kodens-HarenbHble IIaHKM —  YTOJAUICHHBIE JIOCKM WIH  METal-
JIMYCCKHME TI0JIOCHI ¢ OTBEPCTHAMM, ITOCTABIICHHBIE B MECTaX KPpeIrieHHs
Oeryuero rakenaxa. B ot orBepcTHss  BCTaBisuiM  Kodelb-Haren,
Ha KOTOpbIE W KPpelWId CHACTH. B OCHOBHOM HaresjipHble [UIZHKH YCTa-
HABJIMBAWT C BHYTPEHHEH CTOPOHBI Ganpmibopra 10 HIKHUMH BaH-
TdaMH M BOKpYT [SAPTHCPCOB MauTr. B nociaegHem ciyuyac Hare/ibHbie
IUIAHKK  YKJIA[IBIBAKOT Ha J[Ba WIM 4eTsipe cronba — ,HarejibHeie’”
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6urenru. HocoBas momnepeuHas HareNnbHas IUlaHKa ObUla MOUIHEE OCTAJIBHBIX
¥ Ha3bIBAJIACh ,,TepIIeHKe”, n3-3a DOJIBIIOrO YKC/1a KOHIIOB, 3aKPEIUIEHHbIX HA
veir. B, HarenbHbIXx OureHrax” ObUIM NpOpe3aHbl IUKHMB-TAThl, B KOTOPBIX
CTOAIM LUKWBBI V1A IPOBOAKM cHacTed Oeryvero taenaxa (puc. 345).

Puc. 345. Kodenpha-
reibHasi  [U1aHKa Y
MayThi.

1 — ,,HarenbHbie” Gu-
TEHIH; 2 — kodens-
HAre/IbHAA U1aHK A,

NEJIbHBIE BEWH CTAPUHHBIX CY1I0B

Pauplile fgenbHble BeluM /I NPOBOJAKH TakKelaxa HaspiBaIM 1wdep-
caMd. OHu ObUIM [IEPeBAHHBIMM, C OJHHM-TpeMs (MHOTHA C CEMBIO)
orsepctusiMu. CyliecTBOBaIM M aHamyTh-0j10KM, cocTrosBuIME H3 Jie-
peBAHHOro Opyca Yaie BCEro ¢ CeMbio OTBeEp-
CTHAMHU. Yepes ITH OTBEpCTHHA MNPOTATHBAIH
JIMHM, KOTOpbIE COBMECTHO 0Opa3oBbIBAIM
CBOEro poja MayTHHY, NO3TOMY GJIOK ewle Ha-
sbIBaM ,,laykom” (puc. 346). Jlo cepeauHbl
XVIII B. Wcnones3oBanu rnaBHbiM 06pazom
Ha TOProBbIX CyJ[ax CepAueBHHbIe UITar-
6ok, KoTOpbie CTOMIM Ha wrerax. Bo Bro- /
poi monosuHe XVII B. BbuiM BBeNeHbI Kpyr-
nbie wdepcsl. /

Koyum — JepeBsiHHbie KOJIBLA C KHUIIOM
N0 OKPYXHOCTH; B OTJIMYHE OT COBPEMEHHBIX
CITYKHJIH IS IIPOBOJIKH TaKemnaxa.

Yrku u Harenn. YTku ObUlH MOXOXHM :
Ha COBpEMEHHbIe, W HX OOBINHO Ha3bIBAIM Puc. 346. AnanyTe-Giok.
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Puc. 347. Yrku: a — oOblyHas MM npocras; b — ¢ ,lankamu”; ¢ — ,Tanc-yTka”;
d — ,,BaHT-yTKa".

1 — ,,nmarka”; 2 — TpaBep3a; 3 — NANkKH.

A0 KLARTIN
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Puc. 348. SAkopHbi#t GUTEHT.

1 — ctonGnl; 2 — dnopTambepc; 3 — nmany6Hbie GuMcnl; 4 — Gutenr-6anka; 5 — noayuu-
Ka ButeHr-6anku; 6 — kHuua OGurteHr-6anku; 7 — rauxku 6uTenr-Ganku; 8 — GuTeHr-
cTaHaepc; 9 — o6yXH UIA KpelvleHHA AKOPHOTO KAHATa NP [IOMOIM CTONOPOB,
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nmpocTbiMH yTKamu (puc. 347, a). Kpome HMX [JIA KpelUIeHHMA Takenaxa
TIPHMEHSUIM M Hare/ld TakOH Xe (OpPMbI, KaK COBPEMEHHbBIEC, H TaKXKe Ha3bi-
BaBLIMeCA KO esb-HareIAMH.

Yrku ¢ Jrankamu” cTaBwiM 1A GOKa- M rpoTa-lIIKOTOB, 4 Ha LIKaHUAX
M [UIA OCHOBHOro Ttakenaxa. OHM COCTOAIM W3 HECKONBKMX [eTalled: HHK-
HeH — OCHOBAHWA — IATKH, NPUK PEIUIEHHON K GanbiibopTy, ABYX BICTYIA0-
LWMX JIAMOK M nomnepedyrHb! (TpaBep3bi) Ha HuX. Ha nankax xpenwnu cHactu
(puc. 347, b).

»[ANC-YTKH~ YCTaHaBIMBaIM Ha BOprax BEPTHKAILHO YIS KPEIUICHHA
rancos (puc. 347,c¢).

Kodems-mianku — NOICTaBKHU C HAreNIAMH, aHAJIOTHYHBIE COBPEMEHHBIM.

AxopHbIA GHTEHr — YCTPOHCTBO M3 [IBYX MOLIHBIX BEPTHICAIBHBIX CTON-
GoB ¥ nomepeyHoro Gpyca; CTOsNI MO BeépxHed NaTybOM, a OCHOBAHUA €ro
CTONGOB TOXOMMIIH [10 KWIf; CHYXWI I KpelUleHHs AKOPHOrO KaHaTa WK
APyroro MoOWHoro tpoca (puc. 348).

JOMNOJ/IHHUTEJIbHOE CHABXEHUE

K 06bluHOMY Cy[OBOMY CHapsDKEHHIO, CBA3AHHOMY C MPOBOJKON CHACTE,
OTHOCATCA CKOBbI ¥ 00YXH.

Ckoba — kenmesHoe NONMYKONBUO C OTBEPCTHAMM HAa KOHUAX —
NPOYLIHHAMM, Yepe3 KOTOpbIe TMPOXOIAMT IUTBIPb, YAECPKMBAEMbIH Ha
MECTE€  INUIMHTOM  MWJIH  Trankoi
(puc. 349).

3
a b C

Puc. 350. OByxu: a — CcTapHHHbIE €O

UINUITHHTOM; b — ¢ ralkoR, WIH phiM-

GoNnT, € — CTapHHHBLIK epll C pbhIMOM;

c_: d — co ckoGo#t; e — c raltkolt ¥ KOYyLICM.

O6yx — 6onT MM epll, UMEIOLLMI CBEPXY KOJBIO — ODYIIOK; npe/iHa-
3HaYeH [UIA KpeIUIeHWs TaKOB CHAacTed TaKe/laxa WIM cTponoB O10oKoB
(puc. 350).
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Puc. 352. UsroroBnenue Grnokos
H3 TNpeBapUTeNIbHO [MONYYEHHBIX

3aroToBOK.

Puc. 351. H3roToBjieHHe HeCKONbKHUX OIOKOB Puc. 353. Wsrortonenue
U3 OJHOM peltku. 1odepcos.
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a Puc. 354. Csepichue oT-
@ BepcTHit B wodepce (a) u
1 npucnocobrieHHe I8 HX ye-
TAHOBKHM Ha BaHTaX MOICTH

(b).
1 — wdepc; 2 -~ wabnosx.
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U3TrOTOBJIEHHE BJIOKOB H H®EPCOB
U151 MOLAEJTEA

Mojienu cynoB, Kak W CaMu Cy/a, NPUXOAUTCA CHaGXaTh MHOIOYUCIIEH-
HbIMM 0JIOKaMH, M3TOTOBHTB KOTOpble [AOBOJIBHO TpyaHo. O6buHO Tpe-
6yercss Oo/blIOE KOJNMYECTBO O[MHAKOBBIX [PEAMETOB, MO3ITOMY JIyullle
BCero penatb WX cepuamu. Tak, 4toGbl M3rOTOBHTH CepUi0 OINOKOB, M3
KyCKa CaMIIMTa 3aroTOBJIAIOT HECKOJIBKO PpeeK, TOJIMHA KOTOPbIX
JIOJKHA TOYHO COOTBETCTBOBAaTh TOJMHe OnokoB. Ha GokoBsix 110-
BEPXHOCTAX peeK BbIYEPYUBAIOT OCH CHMMETPHHM M pa3jiefidioT KX Ha
YaCTH, paBHble UIMHaAM OsiokoB. Bnonk oced mnpope3anTt XenobkH —
Kunbl. JIBa TNpOTHBONONOXHO PacnoJIONKEHHbIX KHMAa COOTBETCTBYIOT
Npope3u IUKMB-rata, a /Ba [APYrUX IIpe[Ha3HaueHbl [UIA cTpomna. 3atem
MPOCBEPJIMBAIOT OTBEPCTHA JUIA HPOXOJa TpOoca M MpH TOMOILUM HAIMIIb-
HHKA OKpYIIAKT ovepraHusa kopnycoB. [locie 9sT1oro mnosnyveHubie
6noxu pazbvenuHawt (puc. 351). U3rotoButh TOHKHE BJIOKH TaKHM CIOCO-
60M Hesb3A. B 210M ciyvae KHIbi JUIA CTPONOB BBIMOJIHAKT 10OC/E OT/lelie-
HHA 3arotoBoK (puc. 352).

0depcnl BhIpe3aT M3 KpyrioH NMaJIOYKH CaMILUMTa; KHIbl Ha TNOBEpX-
HOCTH [0(dEpCcoB TNpope3aloT HANMWIBHUKOM WM Ha TOKApHOM CTaHKe
(puc. 353). 3arem npocBepiuBaioT orBepcina B odepce. [Ipucnocobnenune
JUISl UX YCTAHOBKH [IOKA3aHO Ha pHUC. 354.

[TTABA XII CTOSAYUHA U BET'YYUH
TAKEJIAX

Crosunit ¥ Oeryudit Takesnax COCTOMT M3 METAUIMYECKHX WM PacTH-
TEJIBHBIX TPOCOB M 1ENeH, KOTOpble OTHOCATCA K BOOPYXEHHIO MauT
U NMapycoB.

CTOSIYMU TAKEJTIAX

Hasznayenue crosuero rakenaxa, Kak yxke ObUlO CKa3aHO, — [OJ/IEepXKH-
BaTb M YKpPEIUIATH PaHroyt cyaHa. K crosueMy Takenaxy OTHOCAT TpPOChI
TPEX THMIIOB: BaHThl, OPJAYHBI M LITATW, 4 TaKXe KJIMBep W Bom-kiuBep
neepa, TONEHAHTbI HHXKHUX peeB M HMXHMX Mapcesied' , BaTep-DakiITaru
¥ Batep-lutar Oyunpura.

Crosuui Takenax ODTATMBAKT WIH HaOMBAWT C MOMOLUBI HATANHBIX
npucnocobnennn — tanpenos. [lociegHue MoryTt cocrosith W3 Tajied Ha
wdepcax win OGnokax, BHHTOBBIX TalpenoB WIM OCOOBIX HATAXKHBIX
YCTPOHCTB C ,,3y04aToi perKon™.

' Bece TOMEHaHTRI y HAC B CTpaHe OTHOCHT K Geryyemy Takenaxy.
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BAHTbI

BaHTaMM Ha3pIBAlOT TPOCHI CTOAYEr0 TaKelaXxa, Y/IEPXKHBAIOUIME MauTy
¢ 6okoB. HuxHMe MauyTbl M CTEHBIH HMEKWT CBOM CODCTBEHHbIE BAaHTBI.
BaHTbl HHXKHWX MauT, KOTOpbi€ MJYT OT TONd COOTBETCTBYIIUMX HHX-
HAX MauyT 10 BaHT-nyTeHCOB Ha dansuibopre, HaspiBaTcsa (oK-,
rpot- W OM3aHp-BaHTAMM, BaHTBI CTEHbI, MAYLIME OT CAJIMHIa CTEHbIH
JI0 MyTEHC-BAHT COOTBCICTBYHOLICIO Mapca, — CTGHb-BaHTaMu, ¢op-
CTeHb-, TPOT-CT€Hb- W  KPIOHC-CTEHbL-BAHTaAMH;  BaHTbl  OpaM-CTEH.I,
MAyUmMe OT Toma Opam-CTeHbrH /10 IIYTeHC-BAHT OOM-CaJIMHIOB, —
OpaM-BaHTaMu, dop-6pam-, rpor-6pam- U kpioic-bpam-Bantamu (puc. 355).

®OPAYHbI

Crenbry M Opam-CTEHBIM [IOMOJIHMTCIIBHO YyIepAKHBAIOTCA ¢ OOKOB U C3aau
dopayHamu. X Kpenar Ha COOTBETCTBYWILMX MauTax, NMPOBOAAT K Oop-
TaM CyjHa M HaOMBaWT TaK >e, KaK M BaHTel. biiaropaps npumeHeHuio
GOPIYHOB MOKHO YMEHBIIMTE YMCIIO BAHT Hd MauTaXx M OTKa3aTbhCA OT
MOCTPOMKH 0COBO MOUIHBIX CAJIHHIOB U MapCoB.

®opayHbl Ha3pIBaKT MO MayTaM, Ha KOTOpbIX OHHU crofT. Umerworcs
(pOp-CTeHb-, I'POT-CTEHb- U KPIONC-CTeHb-POPIyHbI, OOBIYHO [BE MAU TpH
CHacTH ¢ Kaxaoro Oopra, 1 oauH Wik Ba Opam-popayHa u Gom-Gpam-
dopayHa, Toxe ¢ Kaxporo 6opra.

HHAKHUE BAHTBHI H ®OP/1Y HbI
U3 PACTHUTE/IBHBIX TPOCOB

Bantel 1 oOp/yHBl M3rOTOBJIAKT M3 TOJCTOrO PaCTUTENIBHOIO TPOCA; OHM
MOTyT ObITh MapHbIMM WIW OOMHOYHBIMH, T. €. pa3buBHbIMHU. LA nonyue-
HUA TIEPBBIX TPOC HEOOXOAUMOH TOJIUMHBI W JUIMHOW, PaBHOW [BYM UIH-
HaM MauThl, CKA/IbIBAIOT TOTNOJAM U Ha HCKOTOPOM PacCTOSIHMH OT cruba
nenawt 6ensens. OBpa30BaBUIMHACA OrOH HAKJIA/IBIBAIOT HAa TOII MauThl. YTOOBI
BAHTbI HE IIEPETHPAIMCh B MECTE OroHad, a TaKXe Ha KOHUaxX (B Mecrax Kpen-
JIEHUA 10PEPCOB) , KX KIICTHIOOT.

Pa3buBHbIe BaHTBI W (OP/IYHBI COCTOAT M3 JBYX TPOCOB, KOHIbI KOTO-
PHIX KJETHIOWT, HAKJIA[bIBAIOT JPYT Ha JApPYyra, a 3aTeM B MeCTe COCIUHEHHUsA
nenawt OcHsenn rak, uroObl oOpa3oBaiiack neryis — pa3pyOGHOH OroH
(puc. 356).

Bujibt oroHOB cToAYero Takenaxa npueejieHb! Ha puc. 357.

Tanpensi pant 1 dopnaynos. Banibl 4 HOpPAYHBI M3 PaCTUTENIBHBIX TPOCOB
HaOMBAX0 T KJIACCHUECKHUM TIYTEM IIPU TIOMOIUIM TaJpenoB Ha wdepcax: OauH
opepc — BanT-gepc — 3aKIAAbIBAKOT 3@ BAHTY, a JPYrOH — BaHT-IIyTEHC-
wdepe — 3a BaHT-IIYTCHC.

BanTt-toepen! 3aKperiAioT Ha BaHTE ¢ MOMOIIBI0 OroHa. KoHIIoM BaHThI
orubawT wdepc Mo KUy M CTaBAT Kpyryibid OeH3eNb; OCTaBIUMHCH CBO-
GOAHBIM KOHEll yKJIa/IbIBAIOT BJOJb BAaHTbI M KPENAT AByMsA WK TpeMs OeH-
3ensMH (puc. 358).
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Puc. 355. Crosiyuit Takenax napycioro cymsa XIX B. Puc. 356. Bantei: a — nap-
Hble; b — pa3GUBHBIE ¢ Or0-
HOM, 006pa3oBaHHbIM MpH
NnoMoLuH GeHseneht.

| — HMKHHAA MauTa; 2 — Mapc; 3 — cTeHbra; 4 — Bpam-
CTEHbIA; 5 — CWIMHI; 6 — HMXKHHE BAHTBI; 7 — CTeHb-

BaHThl; 8 — Opam-BaHTBI; 9 — NMyTeHC-BanToi; 10 —

crens-opayHsl; 11 — 6pam-bopayusr; 12 — Gom-6pam- 1 — jodepchl; 2 — UIOCKHMI
dopayHbl; 13 — wKeuTens ced-Tanei:; 14 — tanu Mapca- GeH3enb; 3 — KIeTHeBKa;
dwia (npan-pena); 15 — wraru. 4 — OroH.
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Puc. 357. Bujasl OroHOB JUIH CTOSYEIO TaKesaxa: a — JUIA OMHADHBIX BAHT,
wraroB Win GopayHoB; b — nanku ¢ ouKamu; ¢ — paspyOxoRt uia popryHOB
win pa3busHbix BaHT; d — c GeH3enem ik 1UTaroB M MapHbIX BaHT; € — MOM-
KOBOOOpasHul#l s NBORHBIX hopayHOB; [ — ¢ GeH3eneM Mg NBOHHBIX IITATOB.

Puc. 358, Crosunit Ttakenax, ob-
THHYTBIH C NOMOLINC OQEpPCos.

I — BaHTthl; 2 — QOPAYHBHI: 3 —
paHT-Iodepcri; 4 — BaHT-NMYTEeHC-
rodepenl; § — BaHT-NyTeHChi; 6 —
yTeHc-wiaHka; 7 — vanpen; 8 —
BOPCT; 9 — pyCcneHs.

10 O. Kypm 289



Menee pacnipocrpaHeH cnoco® NpoOBOAKHM Talpeiia yepes wgepchi, noKa-
3aHHbBIN Ha puc. 360, a.

Bant-nyrenc-roepcsl 1o OKPyKHOCTH UMEIOT KBaIPaTHYK BbIEMKY VI
Keme3Hon OKOBKHM. OKOBKY NOCPeACTBOM 00NTa ¢ TFaiKoW COC/HMHAIOT
C BaHT-ITy TEHCOM.

Tpocom — Tanpenom, NPONYIUCHHBIM B OTBEPCTHA 10depcoB, ob6Ts-
THBAIOT TWIH M TaKWMm 0Opasom HaOusawTt BauThl ¥ dopayHsl (puc. 358).

Tasipenn OCHOBBIBAKOT Ciie-
nywuym obpasom. Kopen-
HOW KOHell Tajipena Kpenst
Ha pycnede, 3aTteM TpPOBO-
LAT 4Yepe3 OTBEPCTHE BaHT-
opepca MU [anee B OTBEp-
CTHE BaHT-lIyTeHC-l0depca
u 1. n. [Mocne mnocneanero

OTBEPCTUA JIONMapeM Talipend
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Puc. 359. [lpoBonka ¥ KpeluleHde Tanpena Puc. 360. OBTATMBaHKC BaHT: a — 1p#
Ha 1odep-cax. nomonm wepcon, XIX w.: b - npu

HOMOLLIH ye X 3
I — KHON TaNpena. LN MeTAJUTHYECKMU X 1L Tal DIIOKOB |

JIC/IAKT HECKOJIbKO IUIaroB BOKPYT BaHThl W OCTABLUMMCA KOHEl Kpeist
NpU NIOMOIIM /IBYX-TpexX Benzenen (cm. puc. 360, a).

[lpy gpyrom 1UMpoOKO pacnpocTpaHeHHOM Cloco6e KOPEHHOH KOoHel
TaJIpena KPensT He Ha PyClleHd, a B OTBEPCTHM BaHT wdepca npu nomMoiuu
Tajpentoro kxomna (puc. 359).

Ha BoeHHbIX mapycHO-MOTOpHBIX cylax XIX B. Ha BaHTHI H3 PACTHTENb-

HOFO TPOCa MHOI/Ia CTaBMJIM METaJUIMUYECKHE WTar-610Ku Wik 1urar-wdepchl
(puc. 360, b),

HWKHHUE BAHTBI U ®OPIYHbI
U3 METAJUTHMECKHUX TPOCOB

Huxnne BaHTBI U3 METAUIMYECKHX TPOCOB BOOPYXKAWT TAK Ke, KAK
H BaHTbl M3 PaCTHTENIBHBIX TPOCOB. Ecnu i MeTaIMUECKHX TPOCOB
NPUMEHAT 10(Epcsl, TO BAHTE! KJCTHIOWOT [MOJHOCTbIO. KOHEW BaHTbI
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| H_
Prc. 361. OBTArHBaHKE CTOAYCTO TAKENDKA NMPH NMOMOLIM BUHTOBBIX TAJIPEIIOB Ha
COBpPEMEHHOM [ApyCHOM CYHe.

1 - BauThi; 2 — dopaynsl; 3 — BAHT-nyTeHcbi; 4 — BOPCT; 5 — Koyuw; 6 — Ko-
denv-HarensHan wraHKa; 7 - BoiOieHKH.

Puc. 362. Buiitosbic Tanpenibl: a - OAMHapHbl#, NepBast nonoBuHa XIX B.; b — gBoi-
HOH ¢ My(QTO# tocpemie; ¢ — ABOHHOW ¢ AByMs BUIKOOGpa3HbIMH myTaMH.
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3aKaHYMBACTCA OrFOHOM, B KOTOPbIH 3&JI0KEH KOYLI, MOCIC[AHMA KPEensT
B OTOHE NpH NomowM BexHsens Y ewe AByMA-TpeMA OGeH3ETIAMH NIPUXBAThI-
BalOT CBODOMHBIA KOHEU K BaHTte. BanT-lodepc npukpemwisir K koyury
BaHTBI CTRJIbHBIM CTPOIIOM.

Ha coBpeMeHHBIX NMapycHBIX Cy/Aax Taapenbl Ha io¢epcax 3aMeHeHbl BUH-
TOBBIMHM Tasipenamu (puc. 361).

CyuectByeT HECKOJIBKO THIIOB BHHTOBBIX TanpenoB. Ouu nmubo cocroat
M3 ABYX BHHTOB C NpPaBOH W JIEBOW pe3bbOH M MY(@Tbl C COOTBETCTBYIOLICH
HAPe3KOM Ha COOMX TMONOBMHAX, JIMOO npeacTaBiAlT COOOH OAHH BHHT,
NOJIOBHHA KOTOPOIo MMeer JieByio pe3bby, a [Apyras — NpaByw, W JBYX
My (T, KaK NpaBuio, BUIKOOOpa3HbIX (puc. 362).

BHHTOBBIC Tanpernbl NPUCOSTHHAIOT K BAHTaM Iipy NOMOLLIM GONTOR ¢ rai-
KaMM, [IPOfieBAEMbIX B KOYLUHM BaHT, TaKHUM Xe CrlocOOOM UX KPEIAT K BaHT-
nyreHcaM. KOHL®BI TanpenoB o0TATUBAIOT, Bpailas My Ty WK BHHT.

BOOPYKEHHE HHKHHUX BAHT
H ®OPIAYHOB

K BOOpyXeHHI0 HUXHUX BaHT K GOPAYHOB OTHOCAT BAHT-IYTEHCHI, PYC/ICHH,
CEH-LLIKEHTEJIM ¥ BOPCTHI.

BauT-myTeHChl — JKeNe3Hble NONOCHI HPAMOYIOJIbHOTO CEYCHHA, YCTa-
HaB/iMBaeMbie Ha OOpTy cynHa NMpd NOMOWM CKBO3HbIX GOJITOB; K BaHT-
MyTEHCAaM KPENAT 10(dEpChl WIKM BUHTOBbie Ta/peiibl. PaHblue Ha HHKHEM KOH-
L€ BAHT-ITYTEHCA 4YaCTO CTaBWIM MYTEHC-IUIAHKY, CIYXHBLUYO [JIS €ro JI0Mnoi-
HUTEJIBHOIO KperieHus K Gopry (puc. 363).

Pycnenn — ropu3oHTaneHble Oanku, ¢ NOMOWIBK KOTOPbIX BepX-
HMC KOHLL! BAaHT-IYTEHCOB OTHOCAT OT Oopra, i TOro yrobbl BaHTbI
u dopnyHst umend Gonsumit paskoc. Pycienn coeguuswr ¢ daibii-
GopTOM MNpH [OMOWIM [EPEBAHHBIX KHHU W METAUIMIECKHX MOANOPOK —
IIOTEHI OB.

B pycrnedHe mpomenbiBaloT BbIPE3bl A NPOXOAA  BAHT-ILyTEHCOB,
CBEPXYy BbIPE3bl 3aKPbHIBAIOT [IEPEBAHHOH IUIAHKOW — perejeM. Pasnuuaior
dok-, rpor- u Gu3zaup-pycieHn npasoro u JieBoro GoproB. Pycnenu Obuin
He Ha BCeX napycHbiX cymax. Ha manwix w cpenuux (6purax, Gpurantunax
M 1p.) OGBIYHO BAHT-NYTEHCHI KPEMMUIIM PAaIMYHBIMK CHIOCOBaMHU Hernocpe-
CTBEHHO K Kopnycy (cMm. puc. 363) .

Cell-uIKEHTENH — KOPOTKME PaCTMTENbHbIC WIIH IIPOBONOYHBIE TPOCHI,
TOJIUWMHA KOTOPBIX OOMHAKOBA ¢ TOMIMHOM BaHT. CeH-lIKCHTENH OroHOM
HAaKJIa[AbIBAOT HA TON MauThi. B OroHe BTOpPOro KOHUA HaXOQMICA KOy,
K KOTOpPOMY Kpensit ONOoK rWHen — cei-taned, ClyXalMil U1 [o/beMa
Gonbuiux rpysos. B HepaboueM COCTOAHMM Ceil-TAM 33K PEIUIAIOT Ha pyClicHe
33 B4HTAMH.

Bopct — oOmieTeHHbI [EPEBAHHBIM ITOK WIN KeJIe3HbIN npyT, o-
CTaBJIEHHbIH FOPU3OHTAIBHO HAJ TAJIpPenamu BaHT # HopayHoB. OH CIIYKHT
Al YNEPXAHHA TaJpenioB Ha OAMWHAKOBOM PpacCTOSHWM [IPyr OT Jpyra.
OnHOBPEMEHHO BOPCT HBJAETCA NEPBOA  CTYNMEHBKOW H4a BaHTax 1pu
MOJBEME Ha MayTy.
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BeibieNKM — THpPOBaHHBIC PACTUTE/bHBIC KOHLbI, PACNONIATAEMbIE I'OPH-
30HTAIBHO HA BAHTAX HA PABHOM PAcCTOAHMHM Apyr ot apyra. Ouu oBpasyior
CTYNEeHbKM [UIA NOAbEMa Ha PaHroyT cyjHa. Ha coBpeMeHHBIX nmapycHbIX Cy-
jax BbIGJIEHKH BBINOJIHAKT M3 NPOBOJIOYHBIX TPOCOB, XKEAE3HBIX WIH JJ.Epe-

BAHHBIX MPYTOB — Gansacun (puc. 364).

Puc. 363. BanT-niy1€HCHl COBPEMEHHOIO TP yCHOTO CY/IHA.

1 — pycnens; 2 — peresnb pyclieHs; 3 — NYTeHC-IUTAHKA; 4 — BAHT-NYTEHCBI.

Puc. 364. BuiGneHkH
(a) ¥ BeIGNEHOYHBIN

yaen (b).

2
7
Y
¢

293



YCTAHOBKA HHAKHHUX BAHT

Orospl HWKHHX BaHT HAKJ1a[bIBAIOT HA TONbI HHXHUX MauT W ONYCKAlOT JI0
JIOHT&-CaJIMHIOB. [lpy 9TOM BHauaNe yCTaAHABJIMBAKT HOCOBbIE MAPHBIE BaHTHI
paBoro H JieBoro 60prToB. UKcio BaHT U GOPAYHOB 3aBUCHT OT BbICOThI May-

ThI M I'PY3010IbeMHOCTH CyaHa (puc. 365).

Puc. 365. Kperiense crosyero Takesnaxa Ha Tonax MauT W CTEHBI: @ — HHKHMX BAHT;
b — CTeHb-BaHT W CTCHL-(POpAYHOB; ¢ — Opam-BaHT M GpaM-popayHoB; d — Gom-

Gpam-pop/IyHOB.

I - BanTtbl; 2 — wrark; 3 — (opayHbi; 4 — KIOTHK; § — Jleep MIA CTAKCIA.

CTEHb-BAHTb! H3 PACTUTEJIbHbBIX
HITH METAIIJTHYECKHX TPOCOB

OTM BaHTbl UMCIOT /IMAMETP MEHBILIHH, YeM HIDKHMC, HMX YCTaHaBJIMBAWOT Ha
CTCHbI'aX COOTBETCTBYIOLUMX MayT U HaGMBAIOT TAJIPEIIaMK, CTOAILMMHU Ha Map-
cax. BauT-lopepchl CTEHBb-BAHT MCHbBLIIE, YeM HHXKHHX BAaHT, HO KPENAT UX OfIH-
HakoBO. Huxnue rodepcoi 3aKpeuisfioT Ha XKeJIe3HbIX NPYThAX — MyTEHC-BaH-

Puc. 366. [lyrenc-
B4AH ThI.

1 — mnyTeHC-BaHTbI;
2 —  NyTeHC-BaHT-
wdepcnl; 3 — MmyTeHc-
BaHT-Gyress.

Tax, HWKHME KOHLbI KOTOPbIX HAXO/IATCA HA pakc-Byrese HUXHEro pes wid
Mo/1 paKc-OyresnieM Ha CrielHallbHOM ITyTeHC-BaHT-Oyrene. 3aTeM 1y TeHC-BaHThI
NPOBOMAAT Yepe3 OTBEPCTHA 110 KPaio Mapcd, U WX BEPXHHE KOHIIbI 3aBEPIIAIOT
KONBUAMH, K KOTOPbIM CK0DaMH Kpenar nyreHc-BaHT-w0depcsi. Ha MeTtaiu-
YECKMX BAaHTAX NPUMEHAIOT BUHTOBbIE Tanpens! (puc. 366).
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MHoraa nyteHc-BaHTbl COCTaBJIAKT CO CTEHb-BAHTAMM EIMHOE 1EJI0e,
B4HTBI MOYT OT TONAQ CTEHbI'M uYepe3 BOKOBbIE OTBEPCTUS B Mapce H jaljiee
Ha MyTeHC-BaHT-Oyresib. HO Tak mocCTynaioT TOJbKO Ha HebONblUMX mnapyc-
HBIX cyfax. ITyTeHc-BaHTbl Ha3bIBAKOT O MAYTaM, Ha KOTOPbIX OHM CTOAT,
a4 HMMEHHO: ((op-, TpoT- M KPIOHC-IYTEHC-BAHTbI MPAaBOro M JIEBOIO
DOpTOB.

Crenb-BanThl TOXKE WMeT BbIOMEHKH M BOpCThl (MOCIEAHHE TOJBKO
Ha Oonplunx mapycHsix cynax). Or mapca K myTeHc-BaHT-Oyreino mnpo-
BOAST [IBa-TPM Tpoca C KHONaMH, oOJieryalommMmMu 1oJbeM Ha Mapc.
WX HasbiBawT ,Mapc-iunmpuHr-neprel”. Ha OonsiidX cynax 3t TpOChI,
npeicTaBjiAonMe CcoBOH  CBOEro poaa MNepexojil OT HWKHUX  BaHT
KK CTeHb-BaHTaM, MMmeioT BoibneHku. Ha takux cypmax oObMHO MMeOTCSH
¥ CTEeHb-CeH-LUKEHTENM; K HHUM [PHCOCIHHAIOT Tajld, KOTOPbIE CIIyXKaT
JUIA TIO/lbeéMa JIErKMX rpy30B. BHasane, 10 YCTaHOBKHM BAaHT, Ha CTCHBIH
HAaKJIa/IbIBAOT LIKEHTEJIM, M B HepaboyeM COCTOAHMM MX KPEUAT No3ajy
BAHT Ha PpyCjieHe. 3areM Ha CTEHbIM CTaBAT (OPAYHbI, KOTOPBIE KPETAT
elle [aibliie B KOpMY.

bBPAM-BAHTBI H BPAM-®@OP/1YHbI
W3 PACTHTE/IbHBIX H METAJUTHYECKHX TPOCOB

bpam-BaHTbI 110 TOJILIMHE ellle MEeHblle, 4eM CTeHb-BaHThl. Tanu GpaM-BaHT
KpeusAT Ha NyTeHc-BaHTax cajnuHra. CaMu Xe nyTeHc-BaH1el Kpensit K Go-
KOBbIM pbiMaM Oyrens, HaxXoOALErocs MNOA pakc-OyreneM mapca-pes.
Ha manbix cynax Opam-BaHTbI COCTaBJIAKT €MHOE 11eJi0e C My TeHC-BAHTAMH.
DopiyHel OT TONA COOTBETCTBYIOUIEH OpaM-CTEHbIM TIPOBOAT Yepe3 POXKKH
CAJIMHIA W KPENAT 3a BaHTaMM B KOPMY. bpaM-BaHTbl Ha GOJIBILKX MapyCHBIX
Cyllax UHOI/1a KMEIOT BbIOIEHKH.

HHUAHHUE BAHTBI H ®OP/1YHbI
CTAPHHHBIX CY/IOB

BaHTbl CTapUHHBIX CY/I0B OOTArMBAIM TANAMM C K0depcamu, KOTOpble ObUTH
NOXOXKHM Ha coBpeMeHHble. OHM MMeNM OBanbHYW GopMy M [Ba-Tpu OT-
Bepetusa. Kpome Hux npumensuiu mitar-lodepesl. K xopnycy HikHue wdepcsl
KPernwin TPy [IOMOLUM BaHT-ITyTEHCOB, COCTOABLUMX M3 OJHOIO WIM ABYX
KEJIE3HBIX CTEPXKHEH WJIM JKeJle3HOH uend. Ha puc. 367 npuBegeHbl HEKO-
TOpbI€ BH/1bl CTAPHHHBIX BAHT-NYTEHCOB.

PyciieHH noBcemMecTHO NOABWIMCH TOr/ia K€, KOIJa M COCTaBHbie May-
Tbi. BoibGiienku Havanu npumensars ¢ XV B., 10 3TOr0 BPEeMEHH Ha HHXKHHMX
MauTax CTABWJIH ClieLMabHble TPAIIbI.

Bautei ¥ GOpIayHbI H3rOTOBISUIH M3 TOJCTOTO TPOCA, NPHYEM yKe
¢ XVII B. uX fieNiajid WIM MapHBIMM, U3 OJIHOTO TPOCA, CIIOXKEHHOTO NOMIOJ1aM,
WX  OJMHOYHBIMM, Ppa3bMBHBIMH, M3 JBYX TPOCOB, CO€IHHEHHBIX
paspybupim oroHom. Ha KOHmax TpoCOB Kpemwid io¢epchl, MpUYeM
OCGBIYMHO CTaBWIM Tpu OeH3essi, nepBbld M3 HMUX — BIUIOTHYI0 K 1odepcy
(cM. puc. 356, a).
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O6piyHo Ha kaxaoM GOpTy CyaHa ¥MeNoch: Ha (OK-Mayre — BOCEMb
BAaHT, HA rpOT-MauTe — JI€BATb U Ha OM3aHb-maute — wectb. Kpome atoro, Ha
KaXxaoM Dopry ObUIO Ha GOp-CTeHbre — TPU (OPJYHA, BBIMOTHEHHBIX W3

a b C u

Puc. 367. CrapHHHbIe BaHT-nyTeHChl: @ — 1500 r.; b — 1500-1600 rr.; ¢, d — 1650 r.:
e,f —1700r.

YEThIPEX TPOCOB: [ABYX, CIIOKEHHBIX MOTOJIaM, W JABYX, COCQMHEHHBIX pa3-
pyOHBIM OrOHOM; Ha IpOT-CTEHbIe — 4YeThbipe (43 YeThIpEX TPOCOB, CIIOXKEH-
HBIX TIONOJIaM) W Ha KPIOHC-CTEHbre — TOJIBKO OAuH. Bpam-crensru umenu
1o ABa opayHa Ha Kaxao# ctopoHe (puc. 368, 369) .

BOOPYKEHHUE HHKHHX BAHT H ®OPIYHOB
CTAPUHHBIX CY10B

Pycnenn — moiunble OaIKH, yCcTaHOBJIEHHbIE TOPU3OHTAIbHO Ha OapxoyTe.
Pycnenn kpenuim K KOpiycy ¥ JOMOIHHTENIBHO MOAK PeTUISsiiM KHULAMU U Xe-
JIE3HBIMH H/IH JEpEeBAHHBIMH NOMNOPKAaMM — MIOTEHraMu. Pazinuanu ¢ox-,
TpoT- ¥ Ou3anb-pycrenu. [lon pyciieHAMH CTOANIM BAaHT-MYTEHChl, K BEPXHUM
KOHIIaM KOTOPBIX MNPH IIOMOLUM JKeJie3HbIX OKOBOK OBUIH MpucoeMHeHbl
wdepcer. KopesHON KOHell Tajipena, NMpOINyLIeHHbIN Yepe3 wdepe, 3aKaH4u-
BAICA TAJIPEINHbIM KHOMOM M KPEIWICA Ha odepce, a XO[0BOH — Ha HWKHEM
KOHII¢ BAHT.

Bant-mytencel — /1Ba 6GONBLUIMX BBITAHYTHIX 3BEHA, BBIOJIHEHHBIX W3
NPYTKOBOro ejesa. BepxHee 3BeHO 3aBOIMIIM B OYKO CTpoIa odepca, KOHewl
BTOpOro ObUT M3rOTOBJIEH B BHJE MaJleHbKOro kKosnbua. Ha 310 konsno vaxna-
JIBIBAJTH XKEJIE3HYI0 TUIACTHHY — MYTEHC-TUIAHKY C IByMs OTBepCTHAMM. Hepes
HUX, KOJIBUO BaHT-IyTEHCA, OOPT W BHYTPEHHIOKW OBIIMBKY nponyckam 6os-
Thl C [WIOCKHMH KPyriibiMHK roZioskamu. KoHupt 6oiros wiumHrosanu. O6b1y-
HO BAHT-IIyTEHCHl KPENWIM HAa KOpNYyCe Ha BbICOTE TpeThero Bapxoyra, rpaHu-
YAIIEro ¢ HWKHMUMY KOCHKAMHM IMYIUIEYHBIX NMOPTOB BTOPOH nanyOel. Baui-
NMyTEeHChi OM3aHM, KaK [PaBHIIO, HE KMEIH IYTEHC-INIAHKH, KPENnHIxd X TOJb-
KO OnHMM GositoM. B MecTax mpoXox/ieHHs BaHT-IlyTCHCOB Ha PyClieHe [ena-
JIH BBIPE3bI, KOTOPhIE MOCHE YCTAHOBKHM BAHT-ITYTEHCOB NPHUKPBLIBAIM Jiepe-
BAHHOM pelikoin — peresniem (puc. 370).
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Puc. 368. Crosumit Taxkenax cyawa XVIII B,

1 — HHXXMME BAHTbl; 2 — CTeHL-BAHTHI; J —
6pam-BaHThi; 4 — PYCJIEHb; 5 — BAHT-NYTEH-
cn1; 6, 7 — nyrexc-BaHTbi; 8 — dopayHel
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Puc. 369. YcraHoBKa BaHT Ha Tolleé MAayYThl
cynua XVIII B.
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BrifneHKH CTaBWIN Ha HWXKHME BaHThi, a BHM3y, BOIU3HM iodepcos,
H BBepXy, BONM3M Mapca, rie BaHThl COMMXAIUCE, Ha HUX KPENWIX MOLI-
HbI KOHell — BOpPCT, IPEIHa3HAYEHHbIA U1l YIAEPKAHUA BAHT Ha PaBHOM
PaCcCTOAIHUM [IPYT OT ApYyra.

Ceif-IIKeHTeTH CTABWIM [0 YCTAHOBKM BaHT Ha TOM MauThl JJIs 1OJI-
COE/TMHEHUA ruHeH, ,0onbumx tanen” U ,JiobaBousbix Baut” (CM. Lanece).
CuBM cnyxmnu U1a noabeMa TsXKeNBIX FPy30B U uutionokx. O6siHO Ha box-
¥ rpor-mauytax Obuto mno [aBa ced-lukeHTend (M0 OAHOMY Ha KaxIo#
CTOpOHE) .

Puc. 370. Pycnenp ¥ Baw7-
nyrTeHcel 6Gapka XVIIL B.

I — panT-nytenc-wodepcn;
2 — pycieHb; 3 — MeTannu-
YECKHMH mMOTeHr; 4 — KHH-
ua; 5 — perenb pyCaeHsA;
6 — BaWT-nyTeHcnl; 7 — ny-
TeHC-UTaHKa; 8 — BonTtel.

Jlo0aBoukbie BaHThl” (MX Ha3bBadH ,,DaJbUIBAHTEI WIM ,,LLITODPM-
BaHTbl ') COCTOSUIM M3 [IBYX [1ap BAHT, KOTOPbIC 3aBOJIMIM BO BpeMsi LITOp-
Ma 11 oGrieryeHus paboThl OOBIMHBIX BAHT, NPUMCHSUTM HA TAJIMOHAX U Cy-
nax OGonee nosaHero BpeMeHu. K HMKHUM MayTaM HX KpPENMIK OFOHOM MITH
MOACOCIMHAIA K CEH-LIKEHTEIAM U TAHYIIM K PYCJIIEHI0 B KOPMY 3a NOCTOMH-
HBIMU BAHTAMH.

Wlropm-hopayHbr” NpUMeHsITH ML NpH TWIOXoH morofe. PopiayH Ha
BEPXHEM KOHIIC MMEJI KPEHIebC, a2 Ha HHXXHEM — OrOH ¢ KOYIUeM, B KOTO-
pbId 3aXONMN rak Tanei ¢opayHa.-Ilpy KOpMOBBIX BeTpax YCTaHABIIMBAJIH
nBa dbopayHa, nmo OAHOMY Ha KaXJOH CTOpOHE MauThl, a 1pH GOKOBBIX —
TOILKO OJIMH, C HABETPEHHO! cTOpoHbl. Bropo# Gnok rtanei ¢opayna Kpeiu-
JIM TAKOM Ha pyclieHe,

,,DONBUIME” TanM Ha CeH-IUKEHTENAX WCHONb30BANIM uid  obTaAry-
BaHHA BaHT M TNOJbBeMa JIerkux rpys3oB. B HepaboueM coCTOSHUM rak
HWKHero Onmoxa u ruHM xpenwin Ha oOyxe pycnens. JIBoe Tajien Ha
Cel-lIKeHTeNIAX  (POK-MAyYThl MPUMEHSJIM B  OCHOBHOM [Jis  paborsi
C. AKOpPHBIMM KaHaTaMM. Ha HOKHM peeB [u1A pasiiuyHbIX paboT 3aBOWIH
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T2K Ha3piBaeMple HOK-Ta)IM. Ha coBpeMeHHRIX MapyCHbIX Cy[laX MX yCTaHas-
JIMBAIOT NPH HEOOXOMMOCTH.

,,Omrerxa” Bant. Bautbl npaBoro u neoro Gopros noa ¢oka- u rpora-
MapCcaMH CBA3BIBAIIM MeXJly coBo# MpHu MOMOIM IUXEP-TPOCOB WIIM LIBHIIL-
capBeHer. JTo obJieryano ipoBOAKY Oeryyero takenaxa cepxy. Omnerka
BaHT NMokazaHa Ha puc. 371. UHor[a k wuxep-rpocaM NpUBA3bIBAIIA KOYILH,
yepe3 KOTOpbIie Mponyckanyu Heryunil Takenax.
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Puc. 371. Omnerka Baut: |11 — nepBuiit—TpeTu#t ary.
1 — BaHTHI; 2 — HIBHU-CAPBEHH.

,,boeBan  omnerka” aHajoOrMyda  BHIUCONMCaAHHOH.  lIXep-TpocChl
OIIETAIM JIBA [EPEBAHHBIX IUTOKA, YCTAHOBTIEHHBIX HAa BBICOTE /3 [UTMHBI
HIWKkHUX BaHT. K TpOCOBOH oOluieTke Kpelnwiu IUKaHeUHYH CeTKy,
yroGpl MOBpexeHHble B GO0 vacTU PpaHroyTd M TaKejiaka He najiaim
Ha Jlofen, Haxoadmmxcs Ha nanybe. B konue XVIII B. 31y omnerky
3aMEHW/IH 0CODBIMHM TPOCaMHM, 3aKpEIUIEHHbIMH Ha PaHroyre, KOTOpbie
MO/UIEPXKHBAIIM  Tallk K TPOCHI
crosyero W Oeryuero TaKesaxa,
eI MX Cpe3alio OrHeM IIPOTHB-
HMKA.

BAKHNTATH
BOKAHIIEB

Bakiutaru cnyxar uis nomiep-
XaHusi OGokaHues - JiByX ropu-
30HTANIbHBIX  Dajiok, yCTaHOBJIEH-
HbIX C ODeHX CTOPOH HOCa CyJiHa.
Panpiie OakuiTaru Ha3plBAIK  BbI-
crpenamu  ¢oka-ranca. BHyTpeH- :
HUK  KoHell  Goxanles KPETIAITH Wﬁaxmmm GoKaHeB.
HarenAMM Ha IwiatdopMme rajpio-
Ha, BHEWHHMH Xe wumen 650K,
yepez KOTopeii upoxopmn  doka-ranc. bakwrarn GokaHier o61aArd-
BAIM TAJIperiaMH C TPEeXOYKOBBIMU wdepcamu (puc. 372).

B nepsbie rogpt XIX B. NOABUIKCH U HOBbIe BUIbI TasipenoB. Hanpumep,
B0 OpaHuMM cTanu NpUMEHsTh Tanpensl ¢ ,,3yOuaton peiikon” (puc. 373),
KOTOpbIE, OJHAKO, B JIPYIUX CTPAHaX IUHPOKOI'O PAacipOCTPaHCHUA HE HMEJIH.
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Pisc. 373. HarsxHoe ycrpoiictBo ¢ ,,3yGuatoi Prc. 374. TyreHc-BanThl W3 pPACTHTELHONO TPOCa Puc. 375. Kononnwie” BanTsl.
peiiko#i” W pLMaroM ¢ TansMu s 06TAruBa- [UT. KDeujleHWA CTeHB-BaHT: 4 — MpocTeie; b — _ . oy .
HHS BaHT. BOMHBIE. ; IIKEHTENb; 2 — npaitpen;
— TaIH.
I — myreuc-sauT-lIoghepc; 2 — BOPCT.




BAHTB! ®OP-, 'POT- H KPOHC-CTEHBI
U OPYTHX MAJIBIX CTEHLI

BauTsl CTGHBI BBINOJHAKT TaK XK€, Kak Yy HIkHMX maur. Tanpensi
c wdepcamu BeNyT K KpaAM Mapca M KPeNAT Ha IyTeHC-BaHTaX M3
PACTHTENBHBIX WM MeTauTMyeckux Tpocos. (CamMM NyTeHC-BaHTHl TpH-
KPEeIUIAIOT K YCWIEHHbIM BepXHMM Bhibnienkam Hikuux Baut (puc. 374).
CTeHb-BaHTHI UMEIOT BbHIGNEHKH, KOTOpbIe CBEPXY H CHHM3Y YCHJIEHBI,
6pam- U Bom-Gpam-BaHTBl OOBIYHO He HMMEIOT Tajedl, a MPOXOJAT NPAMO
yepez OTBEPCTHA B KpacimMuax caluHra M OOM-CAJIMHra M Kpenarcsa Ha
YCHIEHHbIX BhIGNIEHKAX COOTBETCTBYIOLMX HUXKHUX BAHT.

[TyTeHc-BaHTbl, BBINOJIHEHHBIE W3 TOJICTOrO PpAacTUTENBHOrO TpOCa,
MMEIOT CNeUMalbHbIe TOHKperUleHHsa. Tpoc ¢ OQHONW CTOPOHbI pa3fiesieH
Ha HECKOJIBKO KOHLUOB — JIANOK, KOTOpbie 3aKPEIUIAT Y OCHOBAHUA
nyrteHc-BaHT. JIpyroi KoHeuw rtpoca HaOMBAaWT Ha pyclieHe IpOTHBOMNO-
JIOXKHOW CTOPOHBI. ITH TOJAKPEIUICHMA MMCIOTCA M Ha MyTeHC-BaHTaX
CTEHb-BAHT, €CNMU MOCTe[HHE MPHUBA3BIBAIT HE INOJ YMKCAMH Ha MauTe,
a Ha YCWIEHHBIX BbIONeHKaX HHKHUX BAHT.

Banter mayr ¢ ,,Ton-610KkOM” M BaHTHI PHMCKHX CYJIOB Ha3bIBajIH
»KOMOHHBIMM™. OHHM COCTOANW M3 LUKEHTENA, JUIMHA KOTOpPOro paBHA-
7ach TOJIOBMHE JUIMHBI MauThl. OOMH KOHel IUKeHTeNA YCTaHaBJIMBAIM
Ha BEepPXHEM KOHIE¢ MauyThl, @ Ha JAPYroM BHCE]l OCTPOIUIEHHBbIA IPOCTOH
Gnox. UYepes Onox nposBopwIM Tpoc — [paifipen, KOPEHHOH KOHel,
KOTOpPOro KpermwiM Ha Oopry cynHa Ha yTke. XOAOBOW KOHEL [paH-
perna nocne npoxona uepez ONMOK MIKEHTENA 3aKpPErUIsA/IA Ha BEPXHEM
Ornoke Taned, HIWKHUH 610K KOTOpBIX yCTaHaBiMBanu BONH3M KOpeH-
HOro KoHua ppaipena (puc. 375). Takoi cnmoco6 yCTaHOBKHM BaHT
NMO3BOJIAN JIETKO TNEPEHOCHTh HMX ¢ opHoro Oopra Ha [pyro#, eciu
BO3HHKaJ1a HeOOXOUMOCTh, HAaNIPUMEP TIPH CMEHE rasicoB.

[TepBasi MoOuIHAA BaHTA OT HOCZ CNYXMNa JUIA MOCTAHOBKH Maythl,
MHOT/IAa BCTPEYAsach M Ha Cy1aX C NPAMBIMH MapyCaMH.

BAHTbBI U ®OP/IYHbI BJIMHAA-CTEHBI'H

BanThi OGiMHOA-CTEHBIW BOOPYX2OT TAK JK€, KAK M BaHTbl HHXKHMX
MauT, M HabMBAWT TAIpEenaMH ¢ TPEXOUKOBLIMH wdepcamu. Hukuue
wdepchl  Talledl NPUKPEIVIAIT HAa MYTEHC-BAHTAX, KOTOpbIe OXBAaThl-
BAIOT HOK OyIIMpPUTa U NTpOXONAT Ha Mapc cTensry (puc. 376).

Ha anrmmiickux cynax iodepchl, HaXOOMBLIMECH Ha Mapce, KPenuiH
K MOLHOMY Dyreiii, OXBaThiBaBUIEMY IUNIOP CTEHBIH.

Brmuna-6pamM-cTeHsry KpenwiM ¢ xaxmoro fopra NpH nOMOUM OJHOH
WIM [BYX BaHT, TNpPHYEM BaHThI M TMYTEHC-BAHTBI COCTaBIAIM eIQMHOE
uernoe.

Ha nepepiXx OGnMHOA-CTEHBraX MMeNCA TONBKO ONMH (GOpAYH, KOTO-
PeIA OT HOKa CTeHprH wien K QOp-CTeHb-IITary W HaGWBANCA CIOXHOM
CHCTEMOH TANeH, TPUCOCAMHACMEIX K INTAry NpH MOMOWM JABYX WIH TpeX
aHanyte-6noxkos  (puc. 377). AHanoruyHo npoBogwaM  GopAyHR  Ha
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Onunpa-Gpam-cTeHsIH, KOTOpBIe NOABWIKCE no3jxee. B xonue XVIII s. ¢op-
OyHbI CTAallM 3aBOJIMTH Ha Mapc Grmuuna-creHsru. Bnaromaps stomy HOBOBBe-
JIEHUIO0 OT CITOXKHOH CHCTEeMbl CHACTEH, KpeNaumX Mayty c3a/u, MOXHO Oputo

OTKA34ThCHA.

. :i HEPEPLITERS |

T —

Puc. 377. ®opny-
Hbl, Y/AepXHBawo-
nmue 6nvHaa-
CTEHBI'Y: 4 — aHI-
nuAckue, XVIp.;
b —q;?uuauncxne
H AHI Y3CKHE,
XVl 8.; ¢ — ron-
nanpckue, 1680r.;
d — anrnuHckue,
XVII B.

HMTATH

lltarn — CHACTH CTOAYErO TAaKenaxa, yJepkKHBawlMe MauTh! B MPOJIOJIBHOM
HANIPaBJIEHUU; OT MauT LUTATH HIYT K Hocy. Umerorca doka-, rpota- u Gusars-
Taru; ¢op-CTeHs-, TPOT-CTEHb- M KPIOHC-CTeHb-IuTaru, ¢op-bpam-, rport-
Gpam- u kpioic-Opam-raru- 1 ¢pop-Gom-6pam-, rpor-bom-6pam- U KproHc-
dom-Opam-1ITaru.
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llrary, Kax » BaKTbI, BHIMONHAIT U3 TOJNCTHIX PACTUTENTHHBIX WITH IIPOBO-
JIOUHBIX TPOCOB M YCTAHABJIMBAIOT NMapaMu WIK nooauHouxe. Jna o6pasosa-
HUA [BOHHOTO LUTAra TPOC CKJIAABIBAT MOTONAM M HENANIEKO OT MecTa repe-
ruba CTaBAT IUIOCKHE WIM KOpeHHbIe DeH3enu, B pe3ynbTaTe Yero o6pasyercs
Or'oH.

Ha onupoyHbIX 1ITArax NendT oroHsl ¢ HeHlensamMu (AByMs WK TpeMs)
WIM [1pOCThie NnereHbie oroHsl. Iocnensune MeHee npounsie. UHorna xomen
TPOC4 BBIJE/bIBAT 0c000, B pe3ysibTate uero o6pa3yloTca fABe JANKH C Ou-
waMu. IU1A yCTavOBKM CHAaCTM pPaHroyT OXBAaThIBAWT JIANIKAMH H, IPOJeB

Puc. 378. HarsxHoe ycrpoicrso co witar-6okamMu s ofTsrMBaHus urara.

t — wrar-6nok, wmm wrar-odepc; 2 — wrar; 3 — wrar-depec ¢ MeTaIHYe-
CKOl OKOBKOW; 4 — Tanpemn.

B OYKH JIHHb, BAXYT uiockui Benzenn (cm. puc. 357). Jlanku nenawoT B TOM
Cilyyae, eCJIM 110 T¢M WIH HHBIM NPHYHHAM HeJIb3S [IOCTABHTb GEH3eNbHbIR WM
[UIETEHbIH OrOH, HATIPUMEDP Ha LITAraX HHWXKHMX MAyT M CTEHBI; NPH 3TOM LITAr
HAaKJ1a/IbIBAKOT MOBEDPX BAHT.

B Mectax TpeHHs, a UMEHHO OroHa Ha MauyTe M KperuieHHA odepcos,
HAK!Ia[bhiBAOT KI/IeTHERUHY. MeTanuyeckKue WTArH KJIETHIOWT MOMHOCTBHIO.

llitarn HabusaiT TaNpenaMn Ha 1UTar-670KaxX WIM BUHTOBLIMH Tajpena-
mu. llltarosbie 6I0KH MMEIOT CTPOTIBI H3 PACTHTENIBHOTO TPOCA WIIH XKENE3HYI0
OKOBKY, NpHYeM OOBIYHO LITAr-BJIOK C Xelle3HOH OKOBKOH KOPeHHOH.

Fpora-wraru. OBBIMHO YCTaHaBIMBAIOT JIBAa rPOTA-ilITara, KOTOpbiE Kpe-
MAT Ha MAYTe [Py NOMOLIM JIANOK ¢ o4kami. KoHibl 060MX LuTaroB HabHBaKwT
Tanpenamu Ha wrar-610Kax M 3akpemisweT Ha nanybe no 6oxam pox-MauTh
(puc. 378).
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Il — wrar; 2
0o0yx; 4 — kKoywi; 5 — neep.

Puc. 380. Kpernenwe Goxa-tiraros wa Sywnpurte na-
pycHOro cypHa XIX B.

1 — Oywmpur; 2 — yrneraps; 3 — nmembiit doxa-wrar;
4 — npaebi Qoxs-wirTar; § — wrar-6noku A Barep-
Gakwraros; 6 — wrar-GiO0KK QNN BaTep-ITaros; 7 —
Taipen wrar-SiiokKos.
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Puc. 379. I'pora-mutar conpeMeHHOro napyc-
HOIMO CY[Ha: @ — YCTAHOBKA ILITara Ha MauTte,
b — KpeivieHHe LiTara Ha manv 6e.

BAHTHY; 3 CrietManLubIA

Puc. 381. Kpennchue 6p-
3aHB-UITAr2 Ha ['POT-MayTe.

1 — rpor-maura; 2 — meran-
NUYecKU Dyrenb ¢ peiMOM;
3 - xoyw co ckobon; 4 —
Gusanb-1orar,



llltar-6;10Kk1 BBA3BIBAIOT B IUTAT MPH NMOMOIUM IUIOCKHX OeH3erneit; HUX-
HHe 6ioxu KpenaT Ha nany6e k obyxam. Ha knunepax rpora-iuraru He MMEKT
T1eH, ¥ MX KOYIUHW, BBA3AHHBIC B OrOHbI, HENOCPEICTBEHHO KpenAT Ha oby-
Xax ¢ obenx cTopon oT pox-Mautht (puc. 379).

®oxa-wrarn. JIpa doka-tara 3aBOAAT TaK Ke, K4K M I'POTa-IUTAIM.
Ecin cypno Gwuto HeGonbumm M ox-mauta crosjia 6iIM3KO K HOCy, TO
WiTar HaGMBaIM TaJIpenoM Ha wTar-610Kax, HWOKHUA M3 KOTOPBIX YCTaHaB-
nuBaau Ha Oyummpure (puc. 380) wiM 3aKpesisuid Ha Hearejacax; B no-
cneaHem cliyyae HMKHMA OJI0K 3aKJIOYalK B Kese3Hywo oboiMy M Kpenuiu
Ha obyxe.

Ha coBpemeHHBIX MapyCHBIX Cy/iaX HHXKHUAE KOHIIbI NapHBIX (POKA-IITATOB
He HMEIOT TaJIed U CBOMMH KOYIIaMH KpenaTca Ha ofyxax.

busaup-wirtaru. [lpuMensaroT oauHapHple WIH napHble GU3aHb-LITAarM,
B 3aBHCHUMOCTH OT pa3Mmepor cynHa. HaOusawor wmirar-6710kamMu u Kpensr
Ha nanybe okono rpor-mautel Ha obyxax. Ha cOBpeMeHHBIX MapycHbIX cy-
nax OM3aHb-IUTATM HEe MMEIT TaJlel M MAYT K 00yXaM Ha nany6y Wiu K xeses-
HoMy Oyrenwo Ha rpor-maute. C GyresemM HMX COEAMHSAIOT C MOMOLUBIO LLUTAT-
Oroka win xoyiua u ckober (puc. 381).

IFporcrenp-witarn. CicHb-liTaru, KOTOPbIE KPENAT Ha TONE CTEHbIH,
OviBaloT mpocThie (OMHAPHBIC) WM JIBOHWHBIE, KAK M HWKHHE IITATH
(puc. 382). OBa Kkouna NBOKMHBIX 1ITArOB y (HOK-MauThl NMPOXOMAT yepes
nBa 6710Ka, pacnoNIOKEHHbIX BhILIE MECTd KpEIUIEHHs HMXXHUX BaHT, 3aTeM
MX BeOyT Ha Mapc, rae HabuBawT TalpenaMu Ha IUTar-6/10Kkax WM BHHTO-
BbIMM TasMIpenamu. Eciu pacctosHMe Mexay rpor- U GoK-MayTaMH 3HAYH-
TEIbHOE, TO UITATM WIYT HENOCPENCTBEHHO K MAPTHEpCY (OK-MauThl M Ha
naiybe OOTArMBaWT TranpenaMu, cToAwMMH Ha obyxax. Crakcens CTaBAT
Ha OMHAPHBIH WIN HAa HIDKHMH LLITAT.

Ha coBpemeHHBIX 1apycHBIX CylaX LUTAarM KpPensT NP MOMOIIM KOYILeH
H 0byxoB Ha op-mMapce win na nany6e y napraepca dpok-maursi. Ha mixynax
W Opurax rpoT-CTeHb-LUTAr KpPenAT Ha 33ensrodre HOK-MauThi NP NOMOLIM
KOYLla ¥ pPbIMa.

©op-crewp-urrary OpiBalOT NpocThie WiKM ABOMHBIE. UX KpenAT Ha TOIe
¢op-creribru. 3arem o0a LiTara NPOXONAT Yepe3 IUKMBBI, YKpEIUICHHbIE
B 00o#Max nosaau s3ensrodpra Gyuwmpura, uiu uepes aBa OI0Ka, MOCTAB-
JIEHHBIX Ha TOM Xe¢ 33enprogre. Jlasiee uitary BefyT Baosie Gyumpura U Ha-
GuBalOT TanAMM M3 1uTar-6JI0KOB, YCTaHOBJICHHBIX Ha Henreacax. Muorsa
pop-CTeHb-ITarM NPOXOAWIN Yepe3 OTBEPCTHA — raThl — [ABYX YTOK Ha HOKE
Oyumpura ¥ OGTATHBAIKCH TANAMK W3 1ITAr-6l10KOB, yCTAHOBJIEHHBIX HA
penreacax. Hociemvit cioco6 npoBONKH PUMEHSUTH 10 NIEPBOH MOTOBHHBI
XiX B. [IBoiiHoM ¢(op-cTens-uitar Mor oru6ats GyLIpHT M ymieraps (MM
TOJIBKO YTIerapb)  nojiepXHBathcs yTKoit (cM. puc. 398).

Tpocrofi Gop-CTeHb-LiTar OKAHIMBACTCA OTOHOM C KOYILUEM M KDENHT-
cA Ha 33enprodre Gymmnpura. POp-CTEHBIU-CTAKCENb CTABAT HA NeEpellHeM
uIrare.

Kpwoiic-crenb-itarn  06bIuHO npocThle. WX Kpemat Ha Tome KPIOHC-
CTEHbI'M TaK JKe, KaK M mpeibigyume. HuwxHuil koneu wrrara 3akpen-
JIA0T HA Mapce HAa OroHax BaHt (puc. 383) wim Ha Oyresne, KOTOphIH Ha-
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XOAUTCA Ha rpoT-mMayre mnoa mapcoMm. Kpro#c-creHp-mitar Habupaior
Ha rpor-mMapce TaIAMH ¢ lodepcamu (Ha CTAPUHHBIX Cy/[JaX) WIH, Kax
IPOT-CTEHb-LITAr, HENOCPEJCTBEHHO Ha 23eibrodre.

'por-Gpam- m rpor-Gom-Gpam-
ITar¥ TPOCThbIE M UMEOT Ha Bepx-
HEM KOHIIE CTUIECHEHHbIH OIFOH WITH
OroH, 06pa’oBaHHBIA NPH TIOMOILLM

Puc. 383. Kpemnenue HHxKHero
KOHU2 KpIo#c-CTeHb-uiara.

Puc, 382. YcraHoBKa CTEHB-IUTAra HAa CTEHBLIC CO-
BPEMEHHOTO NapyCHUKA,

1 — crenbra; 2 — Opam-cTeHbra; 3 — wirar.

wiockux 6ensened. X ycranaBnuBalT Ha TOIAX COOTBETCTBYIOUMX CTEHBI
(puc. 384).

['por-Bpam-wutar kpenatr Ha 23ensrodre ¢op-creHbrd WIM Ha dop-
CaliMHre, a OoM-6pam-urar -~ Ha 23ensrodre dop-Opam-cTeHsrH  HiIM
Ha ¢op-Oom-caiunre. HMHorja ux Bend uyepe3s WIKUBbL B 32ebrodrax
BIOJIb MauyThl BHM3 W Kpemnuiu
Ha OrOHaX HU/KHUX BAHT.

®op-Gpam- u  dop-bom-Gpam-
WTArK — JTO NPOCTbIe WITAary,
KOTOpble, KakK M IUTard TIpoTa,
HAKJIAAbIBAKOT Ha TOMBI COOTBET-
CTBYWUIMX  CTCHBI  [UIETEHBIMM
Wiy 6GeH3enbHbIMH oroHamu. Dop-
Opam-utar  wier K Hoky 6Bom-
yrierapsi, rie TpPOXOIMT uepe3
ratr 4 rakom kpenurca Ha Goko-
BOH CcTOpoHe = Oyrenfi  MapTHH-
THKAa WIX, CCIIM HAd MApTHH-THKE
Oyrens  Her, wuuer 4epes ero

Puc. 384. Crenp-urar.,
I — cTeHwn-muTar ¢ oroxnom, obpazonan-

HBIM C NOMOLULK ITIOCKHX Oeu3enei;
2 — dopayHsI.
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®op-6om-Gpam-1iiTar NpPOXOJMT uepe3 raT Ha HOKe Gom-yrieraps
M KPEIHTCA rakom Ha Oyreyie MapTMH-THKa WIM IIPOXOJMT Yepe3 pyrow
raT Ha MapTHMH-ruke M HabuBaercAa TansaMH C wdepcaMu Ha Hef-
refcax.

Kpiotic-6pam- n kpioiic-Hom-Opam-irrarn — 310 npocteie mrarn. Mx
VCTAHABJIMBAKT Ha CTeHbrax Omsanu, kak u npeapinyume. Kpioiic-6pam-
IITar TpH MOMOMIM KOYIa KpenAT Ha 23eNbrodpre rpoT-mMayrsl, MHOTJA OH
IIPOXOJIUT uYepe3 MaJleHbKMH LIKWB Ha 33enbrodre, crnyckaerca K IpoT-
MauTe BHM3 M HaOWBAETCH BMHTOBHIM TAJIPEIIOM HA Mapce MM Ha OroHe
HVWOKHMX BaHT.

Kprwoiic-6om-GpaM-1iiTar Kpenar Ha CajMHre MpH NMOMOLM KOylla WIIH,
KaK Kprouc-Opam-nrrar, Ha HUKHUX BaHTax. [Ipu 210M OH mpoxomur yepe3
HeBOIIBIIOH LIKUB Ha 33ebrodre.

NEEPA

Jleepa — 3710 pactuTenbHbie WIM MPOBONIOYHBIE TPOCHI (Ha BCEX COBpPEMEH-
HbIX TAPYCHBIX Cyliax rneepa CTaJibHbie), 10 KOTOPBIM XOJAT KIIMBEP
1 bom-kimeep. Ha pactutenbHbIX TPOCAX Or'OHBI TUIETEHbIE, @ HA MeTaJUIH-
4eCcKHX 0BpasoBaHbl 1ipU nomoui GeH3esien.

Knupep-neep wujer or 7tona ¢Op-CTeHsIM uepe3 rat co IIKHBOM
Ha TOMme ywmieraps, 3atem uepe3 Oyrejib MapTMH-TMKa, a €CJIM MAapTHH-
MK  MMeeT ycCbl, TO uepe3d HeOONBIIOH IUKHMB, TOCTAaBJICHHBIA B HHX,
1o dopkacrenem HaOWBAaeTCA BHHTOBBIM TaJIpENOM W/IM TaJIAMM Ha
tdepcax.

bom-knuBep-neep NMPOXONUT uepe3 raT WK raT CO LIKMBOM Ha y1iIerape
M KPCIHMTCA rakOM Ha mapTuH-ruxe. MHorma ero npomojsAr uepes Gyrens
1OCJIE/IHCTO ¥ HAGUBAKT TAJIpENoM 110/ popracTesiem.

3aMeTHM, YTO JleepamMu Ha3bIBAOT M KOHUBI, TOPH3OHTAIBHO HATAHYTHIE
Ha CTOMKAX, K KOTOPBIM KPeNAT TeHTbl.

WITATH CTAPUHHBIX CY/IOB

Ha crapunupix cyaax 1uTaru M3roTOBISUIM M3 MOIIHOTO PacTHTENIBHOTO
TPOCAa W NPOBOJMJIM TAK Xe, KaK HAa COBPEMEHHBIX CylaX, OT MayT B HOC
cynda. llrary Gbuiv 1POCTHIMM, M MX OFOHbI — WITAr-Kpard, KOTO-
PPIMH  OHM HaJIeBaJIMCh Ha Mauty, MMenu Bwil Oonsimwod mnerm. s
MX HM3rOTOBJICHWS Ha KOHIE NITAaIOB CIUIETAIA MaJleHbKUH OrOH, uepe3
KOTOpBIH Tponyckanu Bech 1wutar. YroGel ner/is He 3aTAHYNACh, Ha TpOCe
[ieaJii yToNiuleHe — MITar-KHOm uiau mycuur. Jlng sroro tpoc obma-
TBIBAUIM JIBIKOM M IakJied W knerHeBanu (puc. 385). 3amerum, uro juis
MPEAOXPAHEHHA OT NEPETUPAHKA KIIETHEBA/IM TOHKHM TPOCOM M OTOH U YacTh
CaMOro 1ITara.

Ipora-mirar  —  cambiil  Baxublii  TpOC CTOAYero rakemaxa. Ero
H3TOTOBJIANIM M3  MOIUHOTO  pactutesibioro Ttpoca. Jlo XVI B. rpora-
wrar HaOWBAIH  TalAMM C  TPEXOUKOBBIMH [0)epcaMu WIM TPOCTHIMH
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TaJIAMM, 3aKpEeIUIEHHBIMUA Ha cTpon GoK-MauThi y ee naprHepca. [losxke Tanu
KpeInHuIx HeMOCPeACTBEHHO HAa KOPIyCe: Ha KHHILE CTAHICPC-MHANTeTa WK Ha
KHABIMrene ranbioda. Uspenka wrar xpenwin y wnopa Gyumpura.

Haunnas ¢ XVII B. mirar 3akperisuin clielyommm o6pa3oM: B ero Hix-
HUH KOHEl BBA3BIBAIM MOLHBIA 610K C YeTHIPbMA LIKHBAMM WIH LITAr-6i10x.
Y3 1poca, mMaMeTp KOTOPOro paBHAJICA JIMAMETPy LUTAra, U3TOTOBJIAJIN JUIHH-
HYI0 NenIl — Kpar-iwrar. B Hero ¢ oJHOK CTOpOHbI BBA3BIBAIM BTOpPOH 050K

Puc. 38S. UWrar-kpar (ner- Puc. 386. I'pora-iurar.
2 auThl MU
gfmgaﬂ) TOnD: MELH 1 — dok-maura; 2 — Oymnpur; 3 — KHMUA cTaHjepc-
' HHpaMrera, 4 — raxk KHullbi; 8§ — wrar; 6 — Kpar-
I — wrar-kpar; 2 — OroH; wrar; 7 — wdepcbl; 8 — onopa Kpar-urara; 9 —
3 — wrrar-Kuormn; 4 — wrar. YTKA [UTA KPEemTeHHs CTAKCelb-rasica.

C YeThIPbMA LIKHBAMH, aHAJIOrUdHBIA O/10KY witara, win wrar-6nox. Kpar-
IUTar OXBaThIBAJI POK-MAYTy, €ro KOHEL KpPenud Ha KPoYKooOpa3sHOM KOH-
e KHUIBl cTaHaepc-uuaurera (puc. 386). Mexiy Gnokamu uitara ¥ kpar-
niTara NpoBOAWIM TPOC, KOTOpbIM M Habupasu wrar. Ha ¢ox-maure kpar-
uITar noAePKHBaJIM CreUUuaibHbiM Oyresiem.

[Ipn npyrom cnocobe nMpoBOAKH rPOTA-IUTATA TCT/A Kpar-iTara McHb-
ILIHX Pa3MCePOB NPOXOMiia Yepe3 OTBEPCTHE B KHABAMIEIE IajibloHa ¥ OXBa-
ThiBana He/rejcol. Pajiom ¢ Humu B nerio 6uu1 BBA3aH 00JbLIOH 1UTAr-0J10K.
Iltar npoxonun cboky or Gox-MauThi U OKAHUMBAICH NONOGHBIM BNOKOM;
yepe3 Hero ObUI MpONYIUEH Tanpern, KOTOpbIM obTAruBany rar. Pok-maura
B MeCTe Npoxosa 1irara 6puta OKJICTHEBaHa KOXKeH.
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®oxka-wrar HakaabiBaid OroHOM Ha Ton ¢ok-maurst. Jlo XVI B. ero
Kpemuii Ha kouue, a ¢ XVII B. npubnuautensHo nocpemuxe Gyumpura
NpH I1OMOUIM MeT/IM, aHAJIOTHYHMOM Kpar-lTary rpoTa-lirara, ¥ Tanei us
YETHIPEXIUKHBHBIX 6NOKOB WM wrar-6nokoB. Ha anrmafickux  cymax
XVIII B. doxa-nrrar HabuBanu ¢ NOMOUIBIO 1EPEBAHHOIO WITar-610Ka npAMo-
yronsHOK (opmbl ¢ xunoM. OrHa W3 ero KOpPOTKHX CTOpoH Gbuta momy-
KpYITIOH, a JIipyras BMIKOOBPa3HO#H M JI0 NOJOBHHBI OXBaThiBana Oyuunpur.
B Grnoxe umesiocs oTBepcTHe 1A npoxonia yrneraps. Kpenuin 610k Ha 6ywu-
NpHTE NPYU MOMOLIK TPOCaA, YJIOKEHHOro B kUi (puc. 387).

Puc. 387. ®oxka-murar
1 Qop-lock-1uTar aur-
MMACKOTO THIIA.

bBulaup-uTar 3akpennsiM OroHoM Ha tome Gu3anb-Maytel. Ero Habu-
Ba/IM TpeMA citocoGaMu. B COOTBETCTBMM C nepBBIM TaIM cO wITar-6noxamu
KPEeNnunu Ha Oyreiie rpoT-MayTh! y ee NAPTHEPCa; B COOTBETCTBHU CO BTOPBIM
irar OBTATMBAIM IPM MOMOLIM Tajlel C TPEXOUKOBBIMU I0hepPcaMH, ycTa-
HOBJIEHHBIMH Ha nanyGe. B coorBercrBuy ¢ TpersMM (B OCHOBHOM Ha aHIJINH-
CKHX Cy[aX) LUTar MpoXoIui yepes 610K, HAXOAMBIUMHCA Ha IPOT-MauTe
BOMU3M ee ocvoBauusa. Ha wonuye wrrara 6bu1 BBA3aH nepBbIA 1ITar-61oK,
BTOpOM cTamuny Ha manyGe; GnoKM CIyxumu g oBTATMBaHMA uITara;
MHOT/1a 1Tar HabKWBaJiK npu nomowm taneit (puc. 388).

I'poT-cTeHb-luTar 3aKpervisini OrOHOM Ha Tome rpoT-cTeHsr. Ha HuxHem
KOHLEe ero Obul ABYXWIKMBHbIE Gnok. JIpyroét oaHO- WiH JIBYXIIKHBHBIH
Briox Gbun 3aKpensieH Ha TOME HKKHER MauThl M BMECTE C MepBbIM GII0KOM
oGpasoseiBan tanu. Mxoryia GI0KH CTABWIN Y IAPTHepca oK-MauTsl. B aTom
Cryyae LUTar HyXHO ObUIO mpefiBapUTeNbHO NMPOMYCTUTh ¥epe3 610K, HaXo-
JMBIIMACA Ha TOTIE HIKHel pok-maursl (puc. 389).

Mo XVI B. rpor-cTenp-Itar Ha Cysax ¢ cOCTABHBIMM MauTaMH (MauTa
M CTEHBra) TAHYIH K (OK-MauTe K MECTY KPEIVICHUA OTOHOB HWKHHX BaHT.
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Puc. 388. buzanp-mirar anr- Puc. 389. I'por-cTeHB-1UTAr.
JIMACKOTO THIIA.

Puc. 390. Ilpopojika ¢op-cTeHs-iTara Ha Oyumpure: a — 1500 r.; b — 1600r.; ¢ —

1650r.; d — 1670—-1680rr.; e —1690r.; f — 1700r.
1 — 6ywnput; 2 — dop-cTeHb-1ITAr; 3 — GOP-CTEHL-IOCH-LITATS 4 — TANH.
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®op-crens-liTar, BBecHHbI B ynotpebnenwe B XVI B., Habusanu
TAIAMHA U3 TpexouxkoBhiX o¢epcos. [losanee, xorpa cyma ma 6yumpure
CTaid HecTH OnMHOA-CTeHBry, ¢op-cTeHp-1uTar Ha Oyummpure HaGuBanu
CIIOXKHBIMY TAJISIMH, COCTOABIUMMHA U3 Pa3TMYHbIX BIIOKOB, KOTOPbIE CTPOIIH-
nu K Oyrensam Ha 6ymmpute (puc. 390) . [IpakTruecku GNOKH MPUCOEAUHATH
K Oyremam vuepe3 aHanyts-Gnoku. Hampumep, ¢op-crenb-uirar Gomnbiuei
YacTbl0 KpenwiM ¢ IOMOWIbI0 aHanyTh-0/10Ka C YETHIPbMA OTBEPCTHAMM.
Ha romnmanpckux u ¢paHiy3ckux cyjax CTaBWIM MO JIBa aHanmyTh-0J10Ka.

Kpo#ccrenp-witara He cymecrsoBano g0 XVI B., mo nossienus Hd
OGu3aHb-MauTe KPIOUC-CTEHBIH. KpIOHC-CTCHB-IUITAr KPeIwid K KOPMOBBIM
BaHTAM TIpPOT-MauThl, OPAYEM CHITY HATHOKEHHWA CTApPAJINCh PACmpeNelMTh Ha
OIMH WK B2 aHanyTs-6noxa (puc. 391).

Puc. 391. Kpo#ic-crens-1tirar, XVII B.

Taxasa npoBogka coxpansnace go cepenuHbl XVIII B., xorma mocne
BBEICHUA CTaKCeJied KPIOHC-CTeHb-UIfal M IPOT-CTeHb-IUTAr CTaJIM HabuBaTh
TanAMHU U3 wrar-6noxos win obsruHbix GriokoB. MHoraa nocnemHui nitar
NpeABApUTENIBHO TIPONYCK AU 4epe3 OCTPOIUIEHHBIH OJIOK y TONa HHXKHEW
IPOT-MauThl.

I'por-Opam-nrar ycTaHaBJIIMBaJiM OTOHOM Ha TrpoT-Opam-crensre. Ou
e K CAMHHTY (QOoK-MauThl Yepe3 OCTPOIIeHHbi Orox W HabuBaica Tans-
MM M3 wWITar-6510K0B WM 06bruHbIX G10KOB Ha ¢op-mapce. B pane cinyuaes
LITAC NPOBOIMIH vepe3 ,,cobaubio Apipy” Mapca (Hociie HpoxoxieHus 610Ka
Ha canuHre) M HaGMBwIM YA/ IAMM, HaXONAIUMMMCA Ha IIBHMI-CapBEHAX
doka-paHr.

Taxumu xe cnocobamu TaHynw U Kploic-6pam-1uTar.

®op-Gpam-wrrar 10 BBemenusa ONMHOA-CTEHBIM HabuBam¥ Ha HOKe
Oywnpura TanaMu K3 Onokos uau wmrar-6nokos. B XVII B. ero nposopuinu
K OCHOBaHMI0 OJIMH/Ia-CTEHBIM: OH MPOXONWI Yepe3 GJIOK, YCTAHOBJICHHBIN
Ha TOTe CTeHbIH, U HabMBAJICA TATAMHM M3 IUTATOBBIX WM MPOCTHIX GIOKOR,
PacloNOXeHHbIX Ha mapce Dnuua-credsru. [locie nogpnenus 6nunpa-6pam-
cTeHsru (pop-Opam-lITar CTanu NPOBOMMTL yYepe3 GOk Ha camuHre Gpam-
CTEHBI'M, KPEIHIIH ero Ha Mapce.
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C cepenunnt XVIII B. ¢pop-6pam-1utar Hauau NpOBOUTH Yepe3 Cpe/IHUM
LUIKKUB TPEeXLIKMBHOro 6/10Ka, CTOABIUErO Ha HOKC yTIEraps, 3aTéM CIrycKaliu
Mo HeMy M OOTATHBANM TanAMU U3 BGIOKOB, 3aKpemIeHHbIX Ha OKOBKE
(poxa-1urara.

I'por-, pop-  kpoic-6om-Opam-wirary.

F'por-6omM-6pam-uitTar Osul BBENCH B yNOTpeOricHHE B KOHIIE
XVII B. Kpenunu Ha Tomne ¢praruitoka rpor-maursl HErnocpe/CTBEHHO 10J1
KJOTMKOM M HabuBanu Ha ororax BaHT Gop-Opam-CTeHBIH Npu noMou
Tanen win 6e3 Hux.

Qop-6oM-6paM-ITar TOXE KPEIUIN OFOHOM Ha (armroxe
(POK-Ma4Thl' HEMOCPE/ICTBEHHO MO/ KJIOTHKOM M HATATUBAJIM K Tony GnuHna-
CTEHbIM, a NO3Hee K ee caiunry. Bo Bropou nosiopude XVIII B. ero nposo-
OAT K TOIY YTJIerapa.

Kpiounc-6oM-6paM-1ITar yCTaHaBJMBAJIM aHATIOTUYHO TIPE/bI-
JyuldM 1iTaraM M HabuBanu Ha 33ensrodre HMKHEH TPOT-MauThl MM Ha
Mapee.

Jocw-wrrarn oAt okono XVI B. 1s yerneHnus mtaroB u obsierueHus
ux patorbl. 110 TO/IMMHE OHM OBUIM TAKHMMH Xe, KaK ¥ OCHOBHBIE ILTATM;
3aKPEIUIAIN UX HA TONAX OTOHAMM ¢ KHOTIAMH.

< BOOPYKEHHME MITAI'OB CTAPUHHBIX CY/10B

liTar-ananyte-0noku. Ha Bepxuux konuax $hok-, rpor- ¥ GU3aHb-IITATOB
YCTAHABIMBAIM aHanyTh-070KHM. KOpeHHbIe KOHUBbI MX LINPHHTOB KPETHIIH
Ha nepenHeM Kpae manca. iinpwodTsl HaGUBANIKH TATAMU, NPUCOETUHEHHBIMU
K aHanyTth-0noxy (puc. 392). _

lHnproiire!  NpeNHAa3HAYAJIMCh 1A NPeJOXPaHeHUA  Mapcelieh  oT
nepeTMpaHuA O WITATK M 3allemieHds 3a Mapcbl. Bo BTOpo# nonosuue
XVIB. ouu BblUUIM M3 ynoTpebieHHA, TaK KakK Mapchl CTalld MeHblIe.

Puc. 393, Bsska wrara M
Nnock1Tara. -

Puc. 392. llTar-anany k. i

1 — mapc; 2 — wWnpoiThl aHa-
nyre-Onoka, 3 - aHanyrer,
6noK; 4 - Tanu: 5 - wTar.




lNepennerenue WTaroB W NoCh-lTaros. llraru v soce-uItary yacTo nepe-
MIeTAIH APYr C [APYroM TOHKMM KOHUOM, KOTOPBI¥ Liejl crvpaneobpasno
mexay HUMH. [Ipu 31OM crapanuch, 4ToObl PacCTOAHME MEX/1Y NITATAMU
ObUIO OAMHAKOBBLIM, [UIA ITOTO NEPHOIMUECKHU BCTABIISUIN MEXNLY HUMK Cric-
L4l bHbIC JIepeBAHHbIC BKIAAbIUM. 3Ty paboTy HazbIBAIM BA3ZKOH, WIH

I

Puc. 394, Cefi-tanu (wurar-ranu) .

| — WwKeHTenb; 2 — OrOH IIKEHTUIA, 3 — OTTAXKA; 4 — raiM; § — rpora-
wrar,

craruBaHueM. Takue Ttpochl, fAaxke ecnu OHW ObulK mepeBUTBI BPAKECKUMH
CHapAJAaMH, He Majajiy BHU3 Ha jmoner (puc. 393).

Ceit-rann  noasuwnuce B XVI B. OHW CroAnd noja rpora-uiraromM
M CIYXWIH UIA NOrpy3Kd THAXKeIsIX TIpy30B B rporaJiwxk. Tamm co-
CTOAJIM M3 CeH-IIKCHTIEeNd, YyKPEWICHHOrO0 Ha OroHaX BaHT HHKHEH
TPOT-MauThl; IUKEHICHb IUEe BAOAb TPOTA-UITAra BHHU3, jJajiec uepes
Ccrpon JioHr-Takenb-0ioxka 4 kpenwica Ha cebe.  [IpuGnuaurensHo
B 1-2 M OT HMXHEro KOHLUA WIKEHTeNs K Hemy npHOEeH3C/1eBbIBAIN
HeOONbLIOA KOHel, — CTPONKY, OrOH KOTOpoW ObUT nponyueH yepes
oroH wkedrend. K crponke kpemwin OCTpoIuieHHbIH ONOK, uYepe3s Ko-.
TOpbIH npoxoawia oTTAxxa. KopeHHONH KOHel e Kpemwid Ha KOPMOBOiM
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Kpacnuiie op-mapca, NPOBOAWIM Yepe3 YNOMAHYThIH ONOK, 3aT¢M CHOBA
K Gok-Maute ¥ y Maurhl — uepe3d OJIOK, 3aKpeIUIeHHBIM Ha Kpacuie.
[Mocie 2TOro KOHel Iien uepe3 BAHT-KJIOTEHb Ha BTOPOW KOPMOBOM
doka-Baure M Kpemwica Ha ytke danbwbopra.  OTTAKKA BTOPBIX
TaNei Kpenuiaach Ha MPOTHBOIONOXKHON CTOpoHe cy/aHa (puc. 394).

Eciu t1anum ObulM He HYXKHBI, TO MX BBITAIWBAIM BHOJIb IpoTa-lurara
U 3aBOJIM/IM TAKAMM B PbIMbl HA KOPMOBOM pesitre Baka.

Wrar-kapHaKk — 9TO KPENKHH TPOC, CAYKUBIUMH UTA HOrPY3KH pas-
JIMUHBIX TOBAPOB WIM I'PYy30B B I'POTA-IlOK W NPUMEHABUIMACA HA TOPro-
BBIX CY[4axX BMecCTo cei-rased. KOHUBI ero Kpenwin Ha rpoT- ¥ (poK-Maurax.
B cepemHe Tpoca Haj JIIOKOM MMenoch 04ko. K HeMy ¢ MOMOLIbIO KJICBAaHTA
KPCIWIK CTPOIN TPeXIUKMBHOTrO O50Ka, KOTOPbIM BMeCTe ¢ APYIHM [BYX-
HIKMBHBIM O710KOM 06pa30BbIBAJl THHH.

CTOAYUIA TAKEJTAK BYWITPHUTA

Batep-witar BIicpBbie NOABWICA Ha (PPaHiy3CcKHX cyjax B ikoHue XVII B.
(cm. puc. 33). OH npefHazHAYICA JUIA NPOTABOJECACTBUA TATH PoKa- 1 pop-
CTEHL-IITATOB M MPEICTABIIA COBOM Tamu, coCipsABILME U3 mpocToro Gyoka,
33K PENUIEHHOTO HAa KHABJIMIE/e rlbioHa, H ABYXUIKKWBHOTO G10Ka noj 6y
npuToM. KOpeHHOM KOHEl| BaTep-1uTara Kpeliu Ha HikHeM B6ioKe u, 1npo-
[lePHYB uYepe3 WKUBbI 000MX OnokoB, Bend BAOJb Oyuuipura K 00yxy Ha
dopiuTeBHe, rae 1 Habusaym (puc. 395, b). Jlo 3710ro GyLINPHT KPenuics
TOJIBKO HAWTOBAMH H B CTeElICE.

Barep-uitard  Ha 4HIJIMACKMX CYJaX NPOBO/WIM WHauye: TpoC Ipo-
NycKaj¥ Yepe3 OTBEPCTHE B KHABAMIENE, 3aTeM B CTPOIl TPEXOUKOBOTO
oepca, ciutecHUBaM 06a KOHUA W MO BCCH JUIMHE Batep-lUTara Ha HEro
HAaKJa/blBa/Id Heckosbko OeHsened. Bropod wdepc 6bul yCTAHOBIICH Ha
OylinpuTe W BMECTC C MEPBBIM CAYXKMI UIA ODTArMBaHMA Barep-llTara
(puc. 395, a).

Jlo cepenunbr XIX B. Barep-lutard HaOMBaIM TaIAMH Ha logepcax
MMM utar-6oxkax Tak, Kak ObUIO NPUHATO Ha AHIJIMACKUX Cy[dax,
TOJIBKO BMECTO OJIHOTO Barep-liTara CTaBWIWH TPH WIH [JOMNOTHHTENIBHO
3aBO/WIH  patep-nock-itar  (puc. 396 u 397). [lospnee Barep-luTaru

HAYMHAIOT M3rOTOBJIATD M3 lened W HaOuBars, MX wrar-6okamMu WM

BUHTOBBIMM Tanipenamu. [locmeaHue KpenaT HENOCPEACTBEHHO K KHAB-
JUTeny.

Barep-6axwrary TNoABWIMChL npumepHo B cepeauHe XIX B. Ha
CKy/nax cCy/Ha WX Kpemwid K oO0yXaM Ha OKenesHbIX HakjnaaKax, a
nabuBanu Ha Oyresie OylUnpuTa Yy MapTHH-THKAa WIH Ha J3ensrodre
C MOMOUIBI Tajled M3 (TAroBbIX OJIOKOB WIM BUHTOBBIX TAJIPENoOB
(puc. 398).
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Puc. 395. Batep-uitard Ha CTapHHHBIX Cy/aX: @ — AHIVIMACKHX; b paHuy3CKIA.

Puc. 396. Bywmnput, yrierapb u Gom-yriierapb NapycHoro cymuma, cepepuna XIX B.

I — Oymnput; 2 — yrinerapb; 3 — Oom-ymierapb; 4 — MapTHH-THK; 5 — JIBOHHO#N doxa-
wrar; 6 — OBOHHOM dop-cTeHb-lITar; 7 — KiuBep-sieep; 8 — dop-6pam-iurar; 9 — Hom-
Kiausep-neep; 10 — ¢gop-bom-Opam-witar; 11 — ymierapb u Bom-yTirerapb neprhi; 12 —

varep-iurarv; 13 — ywierape-wurar; 14 — Gom-yrnerape-murar; 15 — Gom-ymierapo
6akmrar; 16 — yrnerapn- akwrar; 17 — ycot Oywmnpura; 18 — BATEP-JIOCH-LITAr;
19 — 33enprodr; 20 — HaNTOBLI GylIpUTa — BATEP-BYNMHIH; 21 — LENHON HAWTOB
yTieraps.
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Puc. 397. IMeranu KpemieHWs Boopy-
WeHMs Oylmnpura napycHoro cyaHa,
cepejimia XIX B.

1 — Oymmpur; 2 — yTneraps; 3 —
3renprodht; 4 — MAPTHH-THK C YCaMH
WM BATOW; § — | Gymoput-sponusa’™;
6 — ycul SGymnputa, 7 - dop-cTeHb
wrar; 8 — nmowHoM doxa-mtar; 9 —
KnuBep-neep; 10 — BarTep-10Ch-IUTaAr;
11 — parep-wrrar; 12 — Barep-Bak-
mTarn; 13 — oTtrAxka yca OGymnpu-
T4; 14 — uemHof HAWTOB yTmerapsa;
15 — ytnerapr W Gom-ymineraps-bax-
nitard; 16 — neprol.



Puc. 398. Bywnput, yriaerapb ¥ GOM-yIJerapb COBPEMEHHOIO MapyCHOIO Cy/iHa.

I — Oywnpur; 2 — ywieraps; 3 — Dom-ymirerapb; 4 — HAaUTOB ymierapsi; 5 — MapTH-
rMK; 6 — 33enbrodr Oywnpura; 7 — Barep-wrar; 8 — BWIKOOOPA3HbIA APHUP MAPTHH-
ruka, 9 — 6yrens 6ywinpura; 10 — Gyrenb ytierapsa; 11 — 6yrens 6om-yTnerapsa; 12 -
wrkH; 13 — cxkoBa; 14 — tanu co wrar-6mokamMu; 15 — yrnerapb WIH MapTHH-LLTAC;
6 — ﬁnm-ymerapb-u:rar; 17 — mapTuH-Gaxkuitaru; 18 — ymnerapb-6akiurar; 19 — 6om-
yraerape-6axkwrar; 20 — Gokanubl st 6om-ymierape-6akwraron; 21 — parep-6akuira-
ru; 22 — wpambonsi; 23 — doka-mrtar; 24 — dop-cTeHb-wiTar; 25 — KiuBep-neep;
26 — Gom-knuBep-neep; 27 — Opam-wirar; 28 — HGom-Opam-witar; 29 — nmeprei; 30 -
NMOANMEPTKH; 31 — HAKIAAKH [UTH U3MEHEHHA THIM CHacTeH; 32 — ckoba junn Kpermenns
BATEP-LUTAra; 33 — HAKNAJKA ¢ FAKOM U Kperulenus Bartep-Gaxkiwirara; 34 — nertann

NOABECKH MePT ¢ MOMOLLBIO OTOHA,
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CTOAYUNA TAKEITAK YTIIEI'APS
U BOM-YTIIET APH

Maprun-wirarn. B XVII B., Kak yke roBOpWIOCh, BMECTO NpAMbIX liapyCoB
Ha GiuHua-cteHpre W Oymunpuie nossuiuck Sonee IbhekTHBHBIC U y100HBIC
napyca — ikJiuBepa. ¥ XOTA UX NpeHMyIecTBa Obuli 0YeBHAIBL, peu i OIIMH/IbI
Mcyesnu He cpa3sy. Ilpexie yueM OT HHX OTKA3aTUCh, C UC/TbIO YBEITHUCHUA TU10-
{4 HOCOBBIX MAPYCOB Y/UTHHWIM OYLINIPUT: YCTAHOBIUIK YT1/Ieraph, a Ha He-
ro — 6om-6iauHNa-peil ¢ HOBBIM napycom — Gom-Gruujiom. Yrneraps iorpe-

Puc. 399. Yrncrapb-iutard crapHi-
HbIX c*fﬁon: a — HlpoCTO#t, cepe/iu-
Ha XVIII B.; b = ¢ Tanamu, KoHel
XVII B.; ¢ — ywicrapp H Gom-

yIerapbIuTar, POBE/ICHHbBIE
K JIBOWHOMY Oy LIIPUT-BBICTpe-
ny'.

DOBaJIOCh YKPENUTh CTOAUYMM TAKEIKEM, B Pe3yJIbTaTe MOABWICA YTJIErapb-
wrar (Mo3/iHee Ha3BAaHHBIM MAPTHH-LUTAIOM), YPABHOBEILMBAKOUMH Hanps-
KEeHHUe LITAaros 1 JicepoB (pOK-MauThl.

YTierapp-uITar HaKJaAbIBJIM OFOHOM HAa HOK yTiierapst W, 4robbl 1itar
MMell COOTBETCTBYIOLMI Pa3sHOC, MPOBUJMIA yepe3 OTBEpCTUE Oy LIpHT-
BhICTpeNa”, CTosero Ha 33enbrogre Oyunpura (puc. 399, a), 3arem k Gyur-
HPUTY, [laJlee Yepe3 OCTPOIUIeHHbIA OJIOK W HaOMBaiKu Ha Gake.

B konne XVIII B, xorga Ousunga- ¥ 60mM-GJIMHOA-PpEH HCYE3NIH, Ha
YTJICrapb-LITAr 11OCTABMIM Talu. KOpeHHOH Komew 1uTara Kpenwiu Ha 6yu-
MpHTe, NPONYCKAJIH Yepe3 ,,BhICTPEI” M BeiM K HOKY, IJle NPOBOIMIIK yepes
ocTporuieHHplil 610K, [Iporaa vepes Hero, wrar NOBOpauMBain K ,,BbICTpe-
ay”’, CHOBa MPOBOJAWIM yepe3 OCTPOIUIeHHbIH 610K W HaOMBaNM Ha Gake IpH
OMOLM NPOCThIX Tanen (puc. 399,b).

CyuiecTBOBaNl M JIpYroi crnocob kpeivieHdsa ywieraps. JIBOWHOH
YIJIerapb-1ITar 3aKpeIvisijii OrOHOM Hd HOKE Yywmieraps W IpOBOIWIH
yepe3 /IBa pAas’HECEHHBbIX ,BhICTpesia”, CTOABWMX Ha 33enbrodpre Oy-
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wiipuTa.  3aTeM  yTIerapp-luTaru WM K OyumpuTty uepes @IOKH
¥ Habusanuch Ha Oaxke. [lpy 2TOM JOMONMHUTENBHO Ha cepeauHe
yoierapgs  (em. puc. 399, )  yCTaHaBIMBalNM  Napy  yTJIerapb-
LLITArOB.

C cepemupr XIX B. ,BoicTpen” Oyuirpura CTaid Ha3bIBaTh MapTHH-
rukoM. Ero kpenwiu Ha Oywnpure cpasy ke 3a 93esropToM ¢ 1o-
MOLIBIO  PA3BWIKM — YCOB — W MPOCTOIO PACTHTEJILHOTO  paKc-
Gyrenss  (cM. puc. 397). llo3pnee Ha MapTHH-TUKE MOABWICA BWIKO-
OOpa3HbI¥  LIAPHHP, KOTOPbIA NPUMEHAT W B Hacrosulee Bpems
(cMm. puc. 398).

Yrierapy u OoM-ypierapb, BBIIOJHEHHbIE W3 OAHOIO JepeBa, Kpe-
WId  MaprTuH-litaramu. Jlaa ororo Ha Hok OoM-yInierapfi yCTaHaBJiM-
BAIM  GoM-yrierapb-llitar, KOTODPbIA 3aTeM LieJl  4epe3  OTBEPCTHE
(TpeThe CHH3Y) B MaprTHH-THKE ¥ KpPCNWICA Ha Hearefcax IpH MOMOLIM
tipocthix Ttajied (puc. 400). Yinerapp-lutar Kpenwid Ha BepXHEM
KOHLE ymieraps, NMPOBOJMIK Yepe3 YeTBePToe CHW3Y OTBEPCTHE B MAPTUH-
TUKE M TOXe HaOMBaJIW Ha Hejire/icax (PH MOMOLUM Taneu.

[HenHoit ymierapb-mitar Kpenwid Ha HOKE YTIErapai M MapTHH-
rMKe [Py NoMOoLLM Byrenen U ckoB.

CraipHO¥M  yTnerapp-uItar noABwiIca nodjHee. JUis ero KpervieHus
Ha ymieraps W OoM-yuleraps CTaBwiId JBa-tpu  Oyrens ¢ yuikamu.
K HuM 1npy nmomoum Koywa ¥ ckofel Kpemwid LUTard, KOTOpbIE 3aTeM
MPOXOAMIM 4epe3 HAKJIA/IKW Ha MapTUH-rMKe, W HaGUBaIMCh HA HoCy
TaIAMM W3 IUTAr-6J10KOB WIH BUHTOBBIX TaJIpPENnos.

bakwrark — [apHele TPOChl - Npe[HAa3HauYeHbl WIA TOIEPXKa-
HUA  ymierapa ¢ Boxos. [IlepByo mnapy CcTaBWIM Ha HOKe YT/Ieraps.
Tpocer  mpoxogwnu dYepes KpeHIenbChi, YKpeIUIeHHble Ha GnuHja-pee.
{lpumepHo Ha paccToAHMM | M OT pes KOHUbI 3aKaHYMBAJIKCH OJI0-
KaMH, KOTOpbie BMECTE€ CO BTOpbiMM Onoxkamu oOpazoBbiBaM Tau. Mx
3AK PEIUIAIIM TaKOM Ha HeDosibriom Ourenre Ha Daxe.

Bropyw mnapy GakiuraroB kpenuwiv Ha Oyrejie, KOTOpblit nepeMewiaics
o ywrerapio. Ha tom Gyrene umMeioch eiie MajieHbKOe OYKO /I IIPOX0/1a
KJMBep-neepa (puc. 401).

bnvtia-peit ocraicAa W HOCAe TOro, KaKk OT OJNMHAA OTKAa3aauCh.
OH nossosnsn cospaparh Gaxiwitaram Heo6XoauMmsli pasHoc. [pumepuo
¢ cepenunnl XIX B. peit ykoporwid HanornoBuHy. OcTaBlUMecs 4YacTH
peA CTal¥ HasbiRaTh ycamu Oyumpura. Kpenuts WX MOINM WIM IIpH
[OMOILIM  BWIOK, OXBAaTbiBaBUIMX Oyuinpur 3a ,,0ylUNIPUT-BHOJIMHOK”,
M pakc-Dyrens M3 pPacTMTENIBHOTO TPOCa, WIM MPH noMouwyu GONTOB Ha
byrene.

B mocnepnee Bpemsi Ha MAapyCHBIX Cylax [OpeANoOYTeHHe OTHAIOT
BTOpoMy  crniocoBy, ocofesHo ecnu  ywierapb UIMHHbIA. [lapycHble
CYHd C Y3KMM HOCOM WHOY/la HeCiIM YChl, a BepHee GOKaHLBI, KOTOpbIE
yCTaHaBiIWBaTH Ha Oaxe win xpamBonax.

O6piuno  GakliTalk W3 pPacTUTENBHOTO TPOCA HAKJIA/IBIBAIOT OrO-
H4MU Ha HOK Oom-yTieraps, NOJJIEPXKUBAKTCA Ha ycaX KOPEHHBIMH
Oensenamu WM kpenarcs BO6nusu kpambon. Takum xe o6pasoM cTaBAT
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Puc. 400. ¥Ytnerapp, GoM-yTierapb
l){( lxMapTHH-I‘HK MapycHoro cy/Ha,
B.

1 — ytnerapp; 2 — GoM-yTnerapsb;
3 — ymnerapb-wutar; 4 — Oyrens yT-
nerapy-lutara; 5 — ywieraps-Oakuira-
ru; 6 — neprhi; T — KIMBep-leep;
8§ — dop-Gpam-wiTar; 9 — Hom-yTne-

rape-witar; 10 — dop-6om-Gpam-
wrar; 11 — Gom-knuBep-neep; 12 —
MApPTHH-THK; 13 — O0OKOBKa, coeaM-

Hawman Gom-ymieraps ¢ ymierapem;
14 — OGom-ymneraps-Gaxkwiraru; 15 —
OyrebMapTHH-THKa.




u Gaxkurarn yrneraps. CransHble Gakiutaru ywierapsa u 6om-ymieraps xpe-
AT Ha OyrenAx koywamu M ckobamu M HabuBawT Helalleko OT Kpambo!l

TAISMHU U3 LITAr-0JI0KOB WM BUHTOBBIMHU TasipeniaMu (cMm. puc. 398).

A

Puc.  401. Yrnerapb-6ak-
IUTArH  CTAPMHHBLIX CYJIOB.

1 — Oywnpur; 2 — ymie-
rapb; 3 — asenvrodr; 4 —
»Oywnpurt-euonuua®; §

OnuHpa-pen; 6 — Gakuwiraru
(npoBeeHHbIe Yepe3d KpPeH-
reiabebl Ha pee); 7 — doka-
mrar; 8 — oOKa-JI0Ch-1ITAr;
9 — dop-crenp-litar; 10 —
dop-cTeHb-oCh-1ITar; 11 —
KJIIMBep-neep; 12 — Oyrensb
K/MBep-rajca.

TONMEHAHTDI

ToneHaHTamu Ha3bIBalOT PACTUTESIbHBIE WIM CTaJIbHbIE TPOCHI, KOTOpPblE WAYT
K KOHUAM peeB M Y/IEPKUBAIOT UX B TOPH3OHTAIBHOM MOJIOXKEHUH. B 3aBu-
CHMOCTH OT pesi, K KOTOPOMY OHHM OTHOCATCA, pa3nuyanT Gpoka-, Gop-cTeHb-,
dhop-6pam-ToneHaHThbl U T. /1.

ToneHanToi HWKHHX peeB. KopeHHbIe KOHIIBI TONEHAHTOB C MOMOUIBIO
KOyllueH W CKODO Kpenar Ha ylIKax HOKOBBIX Oyreied pees, 3ateM Ipo-
BOJIAT uepe3 OIIOKH, yCTaHOBJIEHHbIe 1O OOEMM CTOPOHaM MauyThl Ha
a3enbrodpre, U uepes ,,cobaubio bIPy” Ha Mapce K OCHOBAHWIO MauThl, IJi¢
HaOMBAIOT NPH MOMOIUM MPOCTBIX WIKH JIBOMHBIX Tajled (B 3aBUCMMOCTH OT
pasmepoB cynHa). Jlomaps Tajieit 3aKperuisioT Ha Kodesb-HareJIbHO# TUIaHKe
okono maursl (puc. 402).

Mapca-ronenantel. Ha HuKHUX Mmapca-pesX OOBIYHO HET TOMEHAHTOB,
BMECTO HHMX YNOTpeGJIIAIT rMTOBbI BepxHero Mapcesns. Bepxuue mapca-peu
HMCIOT IyXue (HeNo/BHXKHbIC) TONEHAHTBI, KOTOpbIC 3aKPeIUIAl0T Ha HOKe
peA u Ha 33esbrodre. Ha Bonplmx napycHbIX CyJax MNPUMEHSAIOT JIBOMHBIC
ToneHaHTel (cMm. puc. 402).

bpam-tronenanTel. Ha HuxHuX Opam-pesiX HeET TONEHAHTOB, WX
(GyHKIMM BBITONHAIOT TMTOBBI BepxHero Gpamcens. Ha epxmue Gpam-
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Puc. 402. Tonenantwsl co-
BPEMEHHOTO NapycHoro
CyJlHa.

1 — HUKHHH peit; 2 — HHMX-
HUR Mapca-peit; 3 — Bepx-
HWit mMapca-peir; 4 — Bpam-
peit; S — OGom-Bpam-peir;
6 — rIyxue TOMeHaHTovl; 7 —
wBeryune'’ ToneHaHrtbi; 8 —
HOK pefl; 9 — HOKOBBIH By-
renb; 10 — ymiku Oyrens co
ckobaMH JUIH TONEHAHTOB;
11 — ymku co ckobamm uis
nepT ¥ OpacoB; 12 — ywkn
s nepr; 13 — ruToB Bepx-
Hero Mapcens; 14 — 6yrens
WiA KperuteHus Gnoka ruto-
Ba; 1S — IIKHUB-rar co mMKH-
BOM UIA WMKOTAa HHXHEro
Mapcesia; 16 — Oyrens ¢
VUIKIMH [JIA HAMpaBasioe-
ro GnokKa WKOTd HHXHEro
MAapcess,



peu 3aBOJIAT IJIyXHE TONCHAHTbI TAKUM Xe 0oOpazoM, Kak M Ha BepxXHHe
Mapca-ped (cM. puc. 402).

Bom-Gpam-TonenanTbr ryxue, UX 3aBOJAT TAK XKe, KAK M MpeIblIyLHe
(cMm. puc. 402) .

bu3aHb-ruKa-ToneHaHTsI  CJIYkKAT JUIA  NO/JBEIIMBAHMA OM3aHb-THKA
(c™M. puc. 297 u 298).

TOMEHAHTbI CTAPHUHHBIX CY10B
Ha pesix crapuHHbIX Cy[0OB ¢ OJIHOH WJIW ABYMS MauTaMH MMEITUCh TPOCThIE

TONCHAHTBI] MO3/IHEC, KOr/la NMOABWIKHCH TAXeJible peu, HauaJii CTaBUTh TOIle-
HAHTBI, BOOPYXEHHbIC TAJIAMMU.

)

b :-\/'

]
—

g _,,..,. B e o ]
8
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_/.

b
Puc. 403. TOﬂEHﬂ.HTbI CTApHHHBIX Puc. 404. Tonenan VIII B.
cynos: a — XVII B, )?VI Il B. ONSHAHTEL YR X ?

1 — HUXKHero ped; 2 - mapca-pesa; 3 —
Opam-pes; 4 — BaHThI.
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Tonenantel HWKHMX peeB BIUIOTH A0 XVII B. cocrosnu u3 rajiei, 3ase-
JICHHBIX MEXJ1y peeM M 33enbrodproM. Ha HOKe pesi CTaBHIIM JIOHT-TaKellb-
6/10K; KOpeHHOM KOHEL TONEHAHTa NPHUCOEMHAIM K ITOMY OJIOKY, npomny-
CKaJIK Yepe3 IUKHBbI [IBYXUIKMBHOIO OJ10Ka, 3aKPeIUIeHHOIO Ha OroHe 1UTara,
M UIKUBbI JIOHT-TaKe/Ib-0J10Ka, 3aTeM BeJIM BOJIM3M BaHT BHU3, IJI¢ KPENWIH
Ha Harese danbuibopra (puc. 403).

B XVIII B. KOpeHHbIe KOHUbI TOIEHAHTOB IIPH MOMOLUM OrOHA CTasu
3aKPEIUIATh HAa PaccTOAHUM npubim3uTenbHO 30 CM OT OKOHEUYHOCTH pest;

Puc. 405. bu3anb (Pio) -TONCHAHTLI (JIMPHK- Puc. 406. biavuga- v 60M-GIMHI4

anpi?): a — ¢ JABYMH aHanlyTk-0JiloKamMu, TOLICHAHTHI .

VII B.; b — ¢ ojadoit aHanyThio, BTOpas

nojioBuHa XVII 8.; ¢ — XVIII B.; d - Hawm- 1 — Oywnpur; 2 — ymierape; 3

Gosiee pacnpocTpaHeHtble (OpPMBI plO-TOlle- Oamnpa-peit; 4 — Gom-Gnunpa-peit;

HaHTOB Ha cymax XVI B. ¢ 6Gu3aHb- U GOHa- 5§ -~ wuanpasasiowme OnokuH Batep-
rorenanTsl; 7 ~ Oom-Bnunpga-tone-
HAHTHbI.

3aT€M TOIEHAHTLI BE/IM uYepe3 ABYXILIKHUBHbIM 0J10K, 3aKpeIuleHHbIM Ha
a3enbrodre, K pee, yepes IKHUB OCTPOINIEHHOr 0 0:10Ka, Jlajlee CHOBA K [ABY X-
IWKHUBHOMY ONIOKY W yepe3 ,,cobaupto Abipy’ mapca cnyckaiu BHu3. Kpenuiu
ero Ha HareJIbHOM TuianKe BOJIM3K BTOPBbIX BaHT (puc. 404).

ITo3xe TajM TONEHAHTOB CTAJIM YCTAHABJIMBATH HE y pesi, @ Y OCHOBAHUsA
MauThl.

Mapca-roneHaHTsl KpeluiIu B LIKOTOBOM yriy Opamcens, npornycKasiu
yepe3 NpocTtod OJOK Ha Mapca-pee, 3aTem uepe3 JAPyrou OJIOK Ha cajiuHre
u Benv BHU3. Kpenuin ero Ha Haresie dayibibopra BOJIM3K TpeTheH BAHTHI.
Ha puc. 404 npuse/ieHbl /1Ba crnocoba UX NMPOBOIKH.

bpam-ToneHaHThl 2aKpervisiiM Ha HOKE ped NpU NMOMONIM OroHa, 3arem
MPOBOJMIIM yepe3 OJIOK WIM yepe3 KOyl B oroHe Gpam-BaHT, Jlajee BJOJb
MauTbl BHM3 U KPeNWIH Ha oByXe caiiura (cm. puc. 404).

bom-6pam-ToneHaHTbl U TONEHAHTbI KploUC-OpaM-pest IIPOBOIMIM TaKUM
Ke obpazom.
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bu3anb (P10)-TONMEHAHTBI COCTOAJIM H3 OJHOIO MJIH HECKOJIBKMX aHAIly Th-
OJ0KOB, LUNPIOHTBL KOTOPbIX KPENUIn K BepxHe# yactu ped. [TosaHee BmMecTo
aHanyTh-0JIOKOB MPHMEHSAIOT 1IPpOCTbie O0KH U Tanu. [IpoBOAMIM TONEHAHTHI
B K@X/I0W CTpaHe 110-pa3sHOMY, B 3aBUCHMOCTH OT onbiTa (puc. 405).

bernH-ToneHanThl 3aKpervisiii Ha obyxe 1o/l 23eJ1broToM, MPOBOJIHIH
yepe3 GJI0K Ha HOKe pest, Aajlee BejlM K OJIOKY, IIpUKpEIJIEHHOMY K 00yXy
Moj1 33ebrohToM, U uepes Mapc CIYCKaJlM BHH3, T[I¢ KPENMIM Ha Hareje
dasibiubopTa. beruH-ped MOr HECTH M IJTyXHUE TOTIEHAHThI.

Puc. 407. boBeu-61unna-
TONCHAHTHLI .

Puc. 408. Ileptei: a — Ha pee
cynda XVIII B.; b — Ha pee co-
BPEMEHHOIO [1dpyCHOI'O CY/IHA.

1l — peRt; 2 — neep [UIA NOJBA3-
KH napyca; 3 — jieep JUis Kpern-
JIEHUA NepToB; 4 — neprtnl; § —
NOANEPTKH; 6 — ,,MpeoX paHu- R
TeJibHble Konbua; 7 — Torne-
HaHT;, 8 — dan; 9 — OGpacsl.

———

Ha Huwknue ped mepes mropMom win 6oeM MOIJIM JIONOJIHUTEIBHO 3a-
BOMTDb NIPOCTbIC JIOCh-TONEHAH Tl WK (PaJIbUITONICHAHThI.

BiuHna-ronenanTsl 01 WKOTOBOrO yrna 6oM-6nuHaa Benu K IIPOCTOMY
O/I0KY Ha HOKe pes, 3aTeM K JIpyromy 610Ky, HAXOMBILEMYCS TOf I3€/Tb-
ropTom Oyiunpura, ganee no GyHINPUTY Yepe3 GIOKH BaTepP-BYJIMHIA W 3a-
KpCIVIAUIM HA Kpar-lrare rpora-uitara y ¢pox-maurer. Ha 6imua-peit crapunu
U TJIyXHe TONeHaHTol (puc. 406) .

BoM-061ua-ToneHanTBI KPenWwiu OrOHOM Ha HOKe pest, IPOBOJIHITH yepes
KOYUI WIH ONOK Ha HOKe ymieraps M OBTArMBAJIM Ha »»0Y LLNIPUT-BHOJTHHE”
(puc. 4006). )

[MKa-TONEHaHTBI CIyXXWIM Ui [0/IBECKH HOKA TMKA M MOXOMWIH Ha
AUpUK -ban radens 6Guszanu.

BoBeH-0/1MHIa-TONEHAHTBI, aHAIOTHUHBIE BEPXHMM TONEHAHTAM Maur,
HabuBanu Ha Mapce 6MHAa-cTeHsru (puc. 407).

325



MEPTHI

[lepramu Ha3bIBAIOT PACTHTESIbHbIE WIM METANIMYECKHE TPOCHI, Ha KOTOpbIC
BCTAalOT MaTpochl BO Bpems pabotsi Ha pesax. OfuMH KOHel NepTa yKpeiisior
Ha HOke pesi, a pyro# — aocpeaute. [leprbl noMIepXKUBAKOTCA NMOANEPTKaA-
MM, KOTOpbI€ BHUCAT Ha Jjieepe pes Ha ONpe/Ie/IcHHOM PAaCCTOAHWM APYTr OT
npyra. Byunpur u yrierapb Toxe umetor neptst (puc. 408).

BEI'YUUHU TAKEJTAK

Beryunii TaKenax CIyXuT /UIA YIPaBJICHUA PaHroyToM M napycamu. Pasiu-
yaioT caibl, Gpackl, LIKOTHI, rancel, OyIHHK, THTOBbI, JpeHc-bakiuTarn rade-
s, TMKa-LIKOT-TAJM, a TaKxe Opam- W 6Gom-Gpam-toneHaHTbl (MOCICAHHE
PAacCMOTPEHbI B TIPEbILYLLEM pasjiene) .

DAIJIbI

'K danam otHOCAT cHacTH Geryuero rakelsiaxa, cyxaue UIs nojibema napy-
COB M paHroyra. B 3aBHCHMOCTHM OT MapycoB, KOTOpbIe IOAHMMAIOT (alibl,
pa3siMuaT Mapca-, 6pam-, KiiMBep-, craKcenb-ajibl 1 1. /1.

Puc. 409. ®anwi pees.

®anbl  HWKHMX peeB. Ha CcOBpeMeHHbBIX MApyCHBIX CyJax HUXHUE
pen He umewt danos, Ho eure B XIX B., 10 BBeJCHHS MeTANIMYECKUX
paxc-Oyrene#t, craBwin o0ObIYHO JBOHMHBIe ¢anbl. UX KOpeHHbie KOHIIbI
Kpernwix Ha OJoKax, HaxOJMBIIMXCH I10J MapcoM, 3aTemM Bejlu K 0J10-
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KaM Ha pee, CHOBA NOJAHUMANH K ,,Mapca -6/10KaM, IIPOBOAIIH Yepes LIKHBBI
H CHIYCKQJIM BHM3 K OCHOBAHMIO MauThl, I/lé 3aBOJMIH B OJIOKH, 3aKperuieH-
Hpie Ha naybe Ha o6yxax. Ha Gerun-pee ne 610 dana.

Bepxune mapca-panbl CcOCTOAT M3 TpeX YACTeH: J[pavpena, MaHThi-
A M NPOCTHIX WM  JIBOWHBIX rUHeH. [IPpOBONOYHBIH, pacTUTENIbHBIH

%
]
]
§
%
}

Puc. 410. Heranu nposojkn panop pees: a — BepxHui mapca-pan; b — 6om-Gpam-dan.

1 — apafipen; 2 — MaHtsiie, 3 — Tanu; 4 — 00yX; 5 — WKHUB-TraT co MKHBOM; 6 — KO-
thenb-HarenbHas mwianka; 7 — Barepsedic; 8 — ped.

WIH 1ENHOW [lpalipernt KpemnsT Ha cepeinHe pes, MPOBOAAT 4Yepe3 ILIKHB-
raT co IIKUBOM B CTeHbre M 3axkaHuuBaiT Onokom. Yepes sror Gnox
MPOBOAAT MaHTBUIb, O[IMH KOHEll KOTOPOro KpenaT rakoM 3a obyx Ha
BaTepBefice, [PYrod OKaHuYMBaeTcs [BYXIUKUBHbIM Onoxem. [locnen-
HHi BMeCTe C JIPyrMM JBYXIUKWBHbIM Onokom Ha oOyxe BarepBerca
OCHOBBIBAETCA  TaJpenoM, B  Ppe3yjbTaTe IOJIYYAKOTCA T[HHHU, JIONaphb
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KOTOPBIX MOCIIE MPOXOJia 4Yepe3 HanpapiAoiuMi 610K KpensaT Ha Outenre
y danpiibopra. Ha manpix cynax (6purax u 1.1m.) day cocTouT U3 jipaipena,
KOTOpPBIH MPOBOJAT uepe3 IIKWB B CTeHbI'e W HaOMBAIOT MNPOCTHIMH WITH
JIBOMHBIMH TaJIAMH, CTOALMMH COOKY Yy OCHOBAaHUA MauThl.

Pen HMKHMX Mapcelieir Tak Xe, KaKk M HWKHUX Opamcesiel, He UMECIOT
danos (puc.409 n410,a).

Puc. 411. beryurit Takenax KJIMBepPOB, cTaKce/IeH W TpHCE/IeH MapyCHOTO CyJIHA.

1 — khauBep-gasibl; 2 — KIAMBEP-HAUPAIbl; 3 — KIHUBEpP-IIKOTbHI; 4 — crakceab-dans;
5 — CTAKCeNb-HHPAIbl; 6 — CTAKCEb-IUKOTBI; 7 — Tpucenb-dan; 8 — radenb-rapaens;
9 — gupuk-dan; 10 — spedce-DakmiTaru; 11 — Tadd rHkKa-ulKoTa; 12 — rukKa-toreHaH-

Thi; 13 — Tpucenb-LIKOT; 14 — TpUCeb-HUPAJI.

Bepxuue Opam-panbl BoOpyxaioT TaK xe, KakK M ¢ajibl BEpXHHUX Mapca-
peeB. Ha mManbix napycHbIX cyjax Opam-¢asibl COCTOAT, KaK W Mapca-haibl,
M3 JlpaMperia ¥ NMpOCThIX TaJeH, YCTAHOBJIEHHBIX COOKY OT OCHOBAHUA MayTbl
(cm. puc. 409 1 410,b).

bom-Opam-pasibl MeHee MOLLHbBIE U MMEIOT IPOCThIe WK JIBOHHBIE FOpJle-
HH BMECTO I'MHEH.

KnuBep- u crakcenb-paabl Ha MaJIbIX 11APYCHBIX CY/1aX Kpenar K ¢ano-
BOMY YIJly napyca, poBOsAT yepe3 010k Ha oOyXe JIOHra-CalIMHroB (Wiu Ha
neepe), jajsiee BJ1O/Ib MauThl BHU3 M KPENAT Ha OuteHre y ¢poK-mMauThl Wid Ha
YTKEe C BHYTpeHHeH croponbl ¢anbiibopra. Ecin napyc Gonbuion, 1o dan
TAHYT ¢ noMoublo ropiacHsa. KOpeHHOH KOHell ero 3akpeIuifioT Ha obyxe
y OCHOBaHMA MauyThl WIM Ha oOyxe BaTepBeca, Jiomapb — Ha OWTeHre
(puc. 411 u412).

Tpucenb- u  rand-roncenv-pansl. Tpucens 6e3 danos xpenar
HerocpecTeeHHo K rademo. Ecnd  Tpucens XOAUT MO MOTOHY BAONb
ragens, 10 npocToin G NpOBOAAT uYepe3 IUKMB Ha Hoke radens, 3arem
K GJOKY Ha TONE HIDKHEH MauThl M BJOJIb M&uThl BHU3, I/1e 3aKperuIsioT
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Ha OurteHre y mautbl (cM. puc. 411 u 413). Tl'and-roncens ToXe HMeeT
MPOCTOH (a.

wlapens-panst”. Paznmuaror nBa dana: radens-rapuens W gupux-pan.
lMepBbiit mognumaer naTky radens, a BTopod — ero Hok. adens-rapaens
NpeacTaBiAeT cOBOW TallM, 3aBeleHHbIe MeX/ly ycamM radens ¥ KpaciuuaMu
mapca. Jlupuk-an xpenar Ha HOoKe radesisi, NIPOBOAAT Yepe3 ABYXUIKHBHbIH

Puc. 412, Ileranu Geryuero taxenaxa Puc. 413. Jleranu G6eryyero Takenaxa
CTAKCeNsA H KJINBepa. radpesist M TPHCENIS,

1 — dan; 2 — ropaens; 3 — uupan; 1 — racdens; 2 — Tpucens; 3 — NOTroH, no
4 — neep. KOTOpPOMY XOAAT cerapchl TpUCenA; 4 —

LUKHMB ¥ HOKa radens; 5 — rpucens-dan;
6 — TpHcCenb-Hupan; 7 — racdenb-rapaens;
8 — nupux-pan; 9 — radens-dnar-dan;
10 — 3peHc-ODakraru.
Gnox Ha 33enbrodTe, 3arem yepe3s BTOPO# GNIOK, ycTaHOBIIEHHbIH Ha Gyree
B cepentMHe radesis, W yepe3 TpeTvit GIOK y 93ebrodTa M ONYCKAKT BHHU3
K OCHOBAHHMIO MauThl, I/le KPENAT Ha OUTeHre y mauthl Win y ¢ansiibopra
(cm.puc. 411 u413).
Ornar-anbl nMpesHAa3HAYAIOTCA, KaK CleyeT W3 MX Ha3BaHHA, JUIA
ojibema ¢naros.

®AJTbl CTAPHHHBIX CY/10B

Qanst  poxa- um rpora-pees. B XVII u XVIII BB. HA HHKHMX pesix
HMEIUCh  dasbl, KOTOpbIE COCTOSIM M3 JIBYX YacTeil: Apa#pena u cob-
CTBeHHO ¢ama — rapnensa. Jlpaiipen kpemwin Ha pee, MIPOBOJIMITH
4epe3  23enbrodT M 3aKAHUMBAIM TPEXIUKHBHBIM BGJIOKOM. Kopenuoin
KOHEl (ana 3aKpemwisid Ha OuTeHre, BeJIH uepe3 WIKUBBI ITOTO
Gnoka M 1wKMBBI GHTEHra M 3aKpeIUIANM HA yTKe (puc. 414). B XVIII s.
KOPEHHOH KOHell [paipena Kpenmwin Ha 33eibropre M JApanpern Mmpo-
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Puc. 414, Qainl HHKHMX peeB W mapca-haibl

CTAPHHHBIX CY/I0B: a aHIIIMRCKOro  THNa

XVIlL B.; b — d¢panuysckoro tunma, XVII

XVII BB.; ¢ Kperulesue gpafipena Ha pee,

d OTpaHHYMTe/IbHBIE TUIAHKHK W18 Jpapena

Ha pee; e - JleTalb KHexTa ¢ asiom; [ — map-
ca~pan, cepenmna XVII B.; g — mapca-pan ro/uianiackoro tana; h — ¢ajiel peen
H Kodenb-narenbHas wianka yuebroro cynna (Epe” (nocosas wacth, My3seit Hayku
M TCXHUKH B Muiane) .
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BOM/IM Yepe3 ero KHIlbl, €ciiv 93eJibrodpt Opu1 ppaniysckoro obpasia, win
He TIPOBOMMIIM, ecnv — aHraMickoro. K KoHuam jpaipena nopBseumBaiii
TpeXIIKMBHbIE OJIOKM, KOTOpbIE BMECTE C JIpyrMMHM Orokamu Ha pee oGpa-
3oBbIBanu Qan-rann. Ganpl cnyckaiu BIOJIb MauThl BHH3 M BeJIM Ha dai-
KHeXThbI (puc. 415).

(Daji-KHEeXT — 3TO [IEPEeBAHHBIA CTOJIO, KOTOPbIH YCTAHABJIMBAJIM 11034/
MauThl M XKECTKO COE/IMHsJIM ¢ DMMCcaMH BTOpOH nasyObl. B BepxHe# yacTu
KHEeXTa HaXO/IMJIMCh LLIKMB-TaThl CO LIKMBAMM, 4 CaMa BEPXHASA YacTh OUTEHTra
Oblla BBINOJIHEHA Tak, 4TOObI Ha Hee MOXHO ObIIO yKJIa[pIBaTh KOHeIl
(cMm. puc. 414,e u 415).

®op-, rpor- u Kpro#c-mapca-pansi. [Ipaiipen or 610ka, 3aKpensieHHO-
ro0 Ha cepeuHe pesi, NPOBOJMIM uepe3 OJIOKH, YCTAHOBJICHHbIC TOJl Kpac-
MAIAMM CAIMHIA, H 3aTEM €r0 KOHIbI CIYCKalu BHU3 MO 0GEMM CTOpOHAM
MauThl W KpENWJIM B CTPOIKAaX JIOHI-TaKelbHbIX OokoB. Bropwie Gnoku
Tajled 3aKpemiaay B obyxax Ha pyciensax (cM. puc. 415). Ha danb Haje-
BaJlM  CTPOIKH, KOTOpble MOIJIM CBOBOAHO mnepeMelathes 1o ¢opiyHam
(puc. 416). MHupie cnocobsl  MPOBOAKH  Mapca-paJioB  1OKa3aHbl
Ha puc. 414, fu g.

®op-, rpor- ¥ Kproiic-6pam-panbi. Kouen jipaiipena rakom 3aBojuIH
B OrOH IIOCpe/IHHE pesi, MMPOBOIMIIM Yepe3 WIKUB-TaT CO IIKHBOM B TOIlE
Opam-cTeHbru M OKaHUMBaIKM MpOCThIM G10KOM. Dajl, KOPEeHHO# KOHel| KOTO-
pOro KpemuiM Ha mapce, NpOBOJAWIM yepe3 GiIOK jpadipena v uepe3 mapc
K Oroky Ha nany6e. 3jech Ha GuTeHre y ocHoBaHMSI Mauthl (cM. puc. 415)
ero 3aKpervisiu.

I'por-bom-Gpam-pan — 210 npocToit TPoC, KOTOPLIA KPenuiM Hellocpe/i-
CTBEHHO Ha pee; 3aTeM ero NpOBOMIIM Yepe3 KOyl Ha TOMe MayThl U jajiee
BJ10JIb MauThl BHH3, /1€ 3aK PEIUIAIIM HA YTKE OKO0JIO OPaM-CTEHBIH.

buzaub (pio)-pan. 'mun dana KpermuIH HENOCPEICTBEHHO Ha pee: OHM
COCTOSIJIM M3 OJIHOrO  TpeXIIKMBHOrO ©O5I0Ka, YCTaHOBJICHHOTO [OJI
MapcoM  OM3aHb-MauTbl, M BTOPOr0 [BYXIIKMBHOrO Ha pee. [Ipony-
CTMB uepe3 IIKMBBI OJIOKOB, ¢an BeaM Ha TnpaBblidi GOPT BOAL CpejiHEN
BaHThI, ewle 4vepe3 oauH Oiox Ha nanybe w kpenwim Ha ytke. CriocoGml
MPOBOJIKH, TNPHUMEHABIIMECH Ha aHIJIMACKMX BOCHHBIX CYyJIaX, [OK:43aHbI
Ha puc. 417.

Qan-ranu 6nuHa-pes GbuM ryxuMH. VX Kpenwim Mexsy Hokom Oyiu-
NMpUTa U cepe/iMHOM Bimna-pes (puc. 418).

Bom-Gnuupa-peit Toxe uMern Taiu, HO He riyxue. Ha pee bt YCTaHOBJICH
npocTod 070K, a Ha HOKe ymieraps — ABYXWIKHBHbIA. KopenHoil kowuel
(pana xpermnu B cTpone 610ka Ha pee, NPOBOIMIM Yepe3 MIKUBBI BIOKOB
W nanee K Broky, HaxoasweMycs Ha GOp-IOCh-UITare, a 3aTem yepes Harnpas-
T 610K Batep-ByMHra GyLINPUTa Ha HOC W 3aK PEIUIAIM OKOJIO HOCO-
BbIX PEJIMHTOB.

Crakcenb- M knuBep-panbl npeicTaBiisuIn  COBO IPOCTBIC TPOCHI,
3aKpersieHHbie B ¢anoBbIX yrinax mapyca. ®anl  rpoT-CTEHbrU-CTAK-
Celd  MpONYCKaaM uyepe3d OJIOK, YKpPEIUIEHHbIH Ha OroHaX BAaHT KpHiC-
CTCHBI'H, BECJM BJOJIb MauTbl BHM3 M Jajee uvepe3 OJIOK y OCHOBaHHSA
mautel. Kpenunu ero na manyGe BGIM3M wikanueB. Dansl rpoT-cTaK-
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Puc. 415. ®anpi pees cyaua XVIII B,

I — HHXKHero pea; 2 — mapca-pan; 3 — 6pam-hann; 4 — Beimnen-gpan; 5 —
BbIMIIENI; 6 — OrPaHHYMTElIbHAA TUTAHKA (hajlOB HUXKHEro pesa; 7 — kodens-
HAreTbHAaA T1aHKa; 8 — dan-KHexT.



cens U rpoT-Gpam-cTaKcens, a TaKxke (aibl Gu3aHb-, KPIOHC-CTEHBIH-, KPIOHC-

OpaM- M Kproic-6oM-Opam-cTakcesicd NMPOBOAWIN aHATOTHYHBIM 0GpazoMm.

Danbl GOM-KJIMBepa, KJIMBepa, BTOPOro KiMBepa M (op-CTEHbIU-CTAKCEIIA
oObIYHO Benu K Onokam, pacnosio-
»EHHbIM Ha OroHax BaHT HOp-CTEHb-
I, 3aTeM BHHU3 BJ10Jb (HOK-MAUTHI
yepes ,cobaubio fBIpY” Mmapca,
yepe3 Osioku Ha Oake M 3aKpern-
JIAJIA Ha yTKax Oaka.

1
£}

Puc. 416. TpoBoaka mapca-ana, Puc. 417. bwusaup (piw)-dan.

bosen-0nuHaa-pan. Jlpaiipen 3akpemwisuld Ha pee, NPOBOJMIIM uYepe3
IIKMB B OJIMHIIA-CTEHBre M KpenwiM K ¢ain-tanam Ha mapce (puc. 419).

|[|1||“?f".

£,

Puc. 418 ®anwl 6nuHaa- v 6om-6JIMH1a-peeB. Puc. 419. dan GosBeH-GinHIa-

efl C TAIIAMH.
1 — Bywnpur; 2 — ytaerapb; 3 — OnMH/1a- P

peit; 4 — Gom-Oimupa-pei; 5 — dar-tanu
6muuna-pesi; 6 — cdan 6om-GnuHpa-pen ¢ Ta-
TTAMH.
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BPACBI

Bpackl — 3TO CHACTH, 3aKperuleHHble Ha HOKAaxX peeB M CIyXKaue JUis UX
MOCTAHOBKH BMeECTe C NapyCaMH IO ONpe/IeJIeHHbIM YITIOM OTHOCHTEJIBHO
HamnpaBJIeHUsA BeTpa M [ABHXeHHUA cy/iHa. [loBopaunBanue peeB B ropu3oHTab-
HOH IJ10CKOCTH Opacamu Ha3pIBalOT OPACONKOM.

bpacel HHXHHX peeB COCTOSIT M3 IUKEHTesd, YKPEIUIEHHOTO B YIIKE
OKOBKHM HOKa pes, ¥ XBar-tajied. lllkenrens Gpaca oxanumBaerca OiiokoMm,

- ! "\. \ : i
I

\

\ !3\\
"
- Sy

Puc. 420. bpacel peeB MapycHOIo Ccy/iHa.

1 — ka-6Gpac; 2 — HUKHMA op-mapca-Opac; 3 — Bepxuuil dbop-mapca-6pac, 4 — nux-
HHH ﬁ)p-ﬁpsm-ﬁpac; 5 — BepxHuit dop-6pam-6pac; 6 — dop-6bom-Gpam-OGpac; 7 — Ha-
npapnswwme Oiioku; 8 — rpora-Opac; 9 — HMXKHMA rpor-mapca-Opac; 10 — BepxHHRA
rpoT-mapca-6pac; 11 — #uxHUA rpot-6pam-6Gpac; 12 — BepxHui rpor-Gpam-Gpac; 13 —
rpor-6om-6pam-6pac; 14 — Gerun-Gpac; 15 — HUKHHUA Kpro#c-Mapca-Gpac; 16 — Bepx-
HUA Kproiic-mapca-6pac; 17 — HHXHHA Kpro#c-Opam-Gpac; 18 — BepxHME Kpro#Hc-Dpam-
Opac; 19 — kpwic-6om-6pam-6pac.

APYrou GJI0K HAXOJMTCA HA PEIIMHIe WM BbicTpelsie 3a Goprom. MHora so-
napb TaJied MpOBOJIAT ewle uepe3 OJUH OJIOK, HAXOAAIMHCA TOXe 3a BopTOomM
(puc. 420).

bpacekl Mapca-peeB MOXHO ITPOBOJIMTH TPEMS CIIOCOBAMHU.

[lepgbtii cnocob (c ,,080unbiM 20pOeHem”). HenoaBuxkHbIA GI0K KpensT
Ha JIOHTa-CaJIMHIraXx Mapca KOPMOBOH MauThl; JIOMAph € MOABHKHBIM BI10KOM
BEYT BHM3 K pasibiibopTy Ha BUTEHT OKOJIO BaHT.

Bropou cnoco6 (¢ ,,00unaphbim 2opoenem”). KopenHon koxen 6paca
KpenAT Ha HWXKHEeH BaHTe (HWKHMM Mapca-ped) WIM CTeHb-llITare (BEepXHUM
Mapca-pei) , Jionapb HpoOBOJAAT yepe3 OJIOK B LiKeHTesne Opaca v najee BHU3
K ¢anbibopTy Ha BUTEHI OKOJIO BAHT.

Tperuu cnoco6 (¢ mantvinem). KopeHHOW KoHel Opaca 3akpen-
AT HA  HWKHeEM 1utare  (HWKHMA  Mapca-ped) WIM  CTeHb-luTare
(BepxHuit Mapca-peit) . 3atem Opac mnponyckaioT uepe3 OJIOK IIKEH-
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TeniA Gpaca M-CTPORAT K JApyromy GIioky, JIonaps KOTOpOro BeyT K dasiblil-
Gopry Ha OMTEHT, TIpe/BAPHTEIBHO MPOTATHBASA €ro yepe3 BJ0K Ha pesidHre
WIH BbicTpenie. bpacel e Kpioic-Mapca-peeB HanpaB/fAT K HOCY CyaHa
(c™m. puc. 420).

bpam- v Gom-Gpam-Opacel MMEIOT B 3aBUCMMOCTH OT pa3sMepoB CyJiHa
MPOCTOH MM BOHHOM ropaeHs. biiok KpenAt Ha TOHra-CUIMHrax WIKW OroHax
BaHT credbru. Kpiouc-6pam- U kpioic-6om-6pam-Opacel Hanpasasgior B HOC
cynHa (cM. puc. 420) .

Ha OoseiuMx napycHbix cyfax HWxiHHe Opacel W Mapca-Opacel TAHYT
neGenKamMH.

BPACHI CTAPHHHBIX CY/10B

I'pora-Gpackl. Kopennoit kowuen 6paca Kpenwiv Ha pbiMe, YCTaHOBJIEHHOM
C HapYXHOH cTOpoHbl Oopta. 3atem nonaps B K 60Ky uikenrens Opaca,
TAHYJIM B OOpaTHOM HanpaBJicHHH M, NPOINYyCTHB Yepe3 Biiok y danpwibopra
KBapTep/iexa, Kpenunu Ha yrke BOsu3u atoro 6ioka (puc. 421).
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Puc. 421. I'pora-Gpac. Puc. 422. ®oka-Gpacl M
dop-mapca-Gpacel.

®oka-Opacei. bpac, kopeHHO! KOHEILl KOTOPOroO Kperwiu Ha OrOHe IrpoTa-
1iTara, DPOBOAMIK Yepes BriOK Ha HOKe pesi, CHOBA BeJIM K OTOHY LITara, rje
MPONyCKATM 4Yepe3 ABYXIMKHBHbIM 050K, yCTAaHOBJIGHHBIH Ha OroHe lITara,
3aTeM Yepe3 BTOPOH HBYXINKMBHBLIA GJIOK Ha NMEpBOM HOCOBOW BaHTE rpoT-
MauTbl HHXe LIBHI-CapBeHel. 3akperisand bpac Ha yTke nanybsl, npenpapu-
TEJIbHO UPOIYCTHB Yepe3 TPEeTHH ABYXIUKMUBHBIA ON0OK, HaxoasuMica B6IM3u

OCHOBAHMA MaYThI.
®op-mapca-6pac NpoBONMWIM Yepe3 BTOpbIe LIKHUBBI TPeX YHNOMSAHYTBIX
ABYXIUKHMBHBIX OJIOKOB; KOpPEHHOM KOHel ero BCerja Kpenwid Ha rpora-
wirare (puc. 422). '
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I'por-mapca-Opacel. Kopennon kosen Opaca Kpenw/in Ha orose OM3aHb-
lTara, 3aTeM IpOBOJIKIIN Yepe3 BJI0K Ha HOKE ped, jlajiee uepes BI10K, YK pell-
JIEHHbIN Ha JUIMHHOM LUKEHTeJIe 110/1 KPHHC-MapcoM, U BII0K, pacrionokXeHHbIH
Ha KOPMOBOIi BaHTe (MOC/IE/HHMIA HAXOMWICH Ha */3 ee BbicoTb) . Tlocse a10ro
Gpac npoxoaui uyepes OI0K Ha najyGe W KPEHWIICA HAa YTKE HA BHYTPEHHCH
cropose ganbbdbopra (puc. 423).

['por-Opam-Opac OroHOM Kpenwiu Ha HOKE pes, 3daTeM Belld vepes OJ10K
y TONA KPIOHC-CTEHbI'W, MPOINYCKAIW Yepe3 Mapc U BAHT-KIJIOTEHb, YCTaHOB-

Puc. 423. ['por-mapca-Gpacel. Puc. 424. I'por- u dop-6pam-
6pachl.

JICHHbIH Ha TIOCJIC/IHEM KOPMOBOH OM3aHb-BAHTE, W CIYCKAJ/IM BHH3, IJie Kpe-
WIK Ha yTKE PSA/IOM C yTKOM juis rpota-6paca (puc. 424).

®op-6pam-Opac OroHOM Kpenuwiu Ha HOKe pesi, 3aTeM BeJIH Yepe3 NepBbIi
010K, 3aKpeIUVIeHHbIH Ha IeT/Ie IPOT-CTeHb-lITara, U BTOpo 010K, yCTaHOB-
JICHHBIH Ha KOPMOBO#M cTOpOHEe cannura. Ilociie 31oro Opace cryckanu BHU3
B/10JIb TPOT-MAYThl M NMPOBOJIWIIN Yepe3 TPEeTHH OJIOK Ha rpoTa-iiTare M YeTsep-
Tbii OJIOK Ha KOPMOBBIX pelMHrax opkacrens. 3aKpelvisyiM ero Ha yTKe
(cm. puc. 424).

['por-TpioM-Opackl Kpenwid Ha HOKax pes, MPOBOJIMIIM Yepe3 KOYIIM Ha
KpPIOHC-OpaM-CTeHbre, CIyCKaJli BHM3 M, MPOMYCTHB uepe3 KploHc-mape,
3aK peIVIsIM Ha yTKaxX BOJIM3K nepBbiX Ou3aHb-BaHT (puc. 425).

®op-Tprom-Opacsl KpenuwiM Ha HOKAax pees, NMPOBOJMIIM 4yepe3 OJIOKH Ha
rpOT-CTEHb-IITArax M yepe3 GJIOKH Ha OroHax okKa-BaHT, 3aTeM NpOIlyCKaJI1
yepe3 op-Mapc ¥ KOYLIM Ha rpoTa-lITare i Kpenusii Ha penuﬂrax dopkacre-
ns (cM. puc. 425).
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Puc. 425. I'por- u ¢op-Tprom-6packl. guc. 426. Berun-6pacsl M KploHc-mMapca-
pachl.

Puc. 427. bnunpa-6pacel (Tpucsi) , XVI-XVII BB.

1 — doxa-wirar; 2 — ¢Ppox-maura; 3 — rpora-wrar; 4 — Gywnpur; 5 — GnuHaa-pei.

Puc. 428. boBer-6nuuna-6pacel.
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bernn-Opacei. Kopenno konenr ©Opaca Kpenwiv Ha [10OC/eHEH
BAHTE I'POTa, Ha /3 e BbICOTHI; 3atemM Gpac Besu uyeped GIOK Ha LIKEH-
TeJle HOKA pesi, TAHY/IM CHOBa K BaHTe M, HPONYCTHB uepe3 Hanpas-
JAWMA  OJI0K, KpelWiId Ha yTKe ¢  BHYTpeHHEH CTOopoHbl Ooprta
(puc. 426) .

Kpiokic-mapca-Opacel  11pOBOJIMIIM  TAK Ke, Kak W Opacel OerwH-pes,
TOJIBKO  HANPaBJAWWMH  OJIOK  3aKpeIUisyii - HCIOCPEACTBEHHO  10OJ1
HIBUI-CAPBEHAMMU.

Kpiwoiic-Opam-Gpacsl Kperwid OroHOM Ha HOKe pest, NIIPOBOWIM uepe3
010K, YCTaHOBJICHHBIH Ha TPOT-CTEHb-BAHTAX, 3aTe€M 4Yepe3 rpoT-mMapc
M HabuBasu paAsOM ¢ Kpwlc-Mmapca-6Gpacamu. Ytober goctuus Gosbiumx
YIJI0B  HaTAXKEeHWA, OeruH-kKprouc-mapca- U Kpouc-Opam-Opacel 3aBO/IMIIM
KpecToobpa3Ho, @ MMeHHO: Opacbl NpaBbiX HOKOB TAHYJIM Ha JieBbIA OOPT,
1 Ha0BOPpOT.

Bnunpa-Gpacel B pa3Hbie nepuobl NpoBoWIN no-passomy. Ha puc. 427
MOKa3aHbl criocoObl UX POBO/IKH.

bom-baunpa-Opacel Kpenwin OroHaMH Ha HOKAxX pes W Beld uepes
0/10KH B HHXKHeH uyacth op-CTeHb-iITara U Ha doka-iurare, a 3aTeM ucpes
Haupapnfiume 6JI0KH Batep-ByiMHra Oywmmpura. Kpemwin Mx Ha HOCOBBIX
pesiMHTaXx.

bosen-Oimuaa-6pacel  3akpewisiiv Ha  (POp-CTCHb-ITAre,  3aTeM
HPOBO/IWIIM K OJIOKAM IUKEHTEJIEH, YCTAHOBJICHHBIM HA HOKax pes,
TAHYJIMW CHOBA K CTCHb-IUTAry, NPONYCKaJId Yepe3 /Ba [BYXIUKMBHBIX
Onoka (O/IMH HAXOJMICA Ha OyUIIpUTE) M KPEIWIM Ha HOCOBBIX PeJIMHIAX
(puc. 428).

AWPHK-®AJT U TAJIC-TAJIH BU3AHBb-PIO

bH3akb-pio UMesa TOJIBKO IMPHK-Pasl U rasc-rajiu, KOTOPbIC HECIIU U raJiepbl.
l'ajic-TaiAMU Ha3bBIBA/IH TPOCHI, 3aBe/leHHbIC B OIOK HA HHUKHUX KOHL@X pees,
KOTOPbBIC CIYXWIH VI MX HAKJIOHA, AMPUK-PalaMU — TPOCHI, MPOBE/ICHHBIC
yepe3 OIOK Ha peAX M Npe/HA3HAYABLIMECH JUIA OTTATHBAHMA MX HMKHUX
KOHIIOB K KOpMe.

WKOTbI

Wxotel — 270 CHacT¥, KOTOPBIMM THHYT [IIKOTOBBIH yron mapyca
K KOpMme.

likoTel HWKHMX [ApPYCOB COCTOAT M3 JIBOHHBIX WM OJMHAPHBIX
ropacHed. Ecnu ropaeHd IBOMHbBIC, TO KOPEHHOM KOHEI| IHMKOTa Kpensar
B pbiME Ha pelMHre, a Jomaph IIKOTa HPOBOAAT uepe3 OJIOK, yKpen-
JIEHHBIH B UIKOTOBOM YFPJly Rapyca, uYepe3 IIKWB-raT CO LIKHBOM
B (anbbopre M 3aKpennAnT Ha yTKe, GOPTOBOM MM OBGBIYHOM KHEXTeE
(puc. 429, a).

lkoTer HWKHHX Mapcened — JTO NPOCTbIC TPOChl WIM  LENH
(nocnepnue npuMeHsOT Ha OONBIIMX HAPYCHBIX cyaax). OT mKoToBOro
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yrjia MX BeAyT 4Yepe3 IIKUB-TaT CO LWIKMBOM HAa HOKC HWXXHEro pes, 3aTeM
uepe3 JIBYXIIKHMBHBIH OJIOK, YKpeIUIeHHbIH Ha CEepelMHe pesi, K OCHOBAHUIO
MauThl, U Yepe3 6110k Ha OUTEHT.

llkoTe! BepXHMX Mapcened 0ObIYHO IITyXHe, IPUK PEIUIAIT X K Pelo 1Py
[IOMOILLM CKOD WM CrIeHaIbHbIX XKeJle3HbIX . BWI0K™ (puc. 429, b).

Puc. 429, llkortel  1HPSMBIX  Mapycon:

a HHXKHCTO napyca; b — HHXKHHI mapca-
HIKOT; C — BEPXHHA Mapca-ukor.

1 — ped; 2 — WIKHB-TAT CO IWKHBOM: 3 —
LEenHon mKot; 4 —~ Ourenr-dDanka; 5§
ropjaeds; 6 — JBYXIHIKHBHBIM METAIH-

YeCKHH DITOK JUIH IHKOTOR.

LikoTel Dpamceneit u Hom-Opamcene, Kak ¥ HIKOTbI HUKHUX Mapcesei,
HPOBOJIAT K OCHOBAHHIO MauThl, r/le 3aKpeIUIA0T Ha OUTeHrax.

Tpucens-wikorsl u rang-roncens-wkorsl. [IKOTHI TpUCEIeH TpesICcTaB-
JIS10T CODOM JIBOMHbBIE MIIM 1POCTBIC TOpjeHH. EC/M rop/ieHu BoMHbIe, TO KO-
PEHHOH KOHell WKOTa KPeHAT Ha HOKe OM3aHb-rMKa, NPOBOAT uyepes 610K
B IIKOTOBOM yIJly I1apyca, 3aTeM 4Yepes3 IIKHMB B LIKMB-TATe-THKA M 3aKpel-
JIAIOT HA yTKe OM3aHb-ruka. Eci npuMeHsI0T MpocThbie rOpAeHH, TO IIKOT OT
LIKOTOBOTO yIJjla BEAYT Yepe3 LIKHMB B ILIKHMB-TaTe 'MKa M KPENsiT: Ha yTKC

Ouzanp-ruka (puc.430,a).
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Puc. 430. TpucenbikKoT
(a), wnuBep-wikoT (b) H
KJIHBEpa Ha XeJIE3HOM CYyJI-
He (¢):

| — KeHTeNnb ¢ KOpEHHBIM
HGenzenem; Il — wkenrenu
WKOTOB,

1 — BoM-KIuBep; 2 — KJIH-
Bep; 3 — dop-crakcens; 4-—
dansr; 5 — Knaueep- u Gom-
KJIMBEp-IIKOThI; 6 — g)op-
CTAKCEeNnb-1IIKOT; 1L
nput; B8 — kausep- u Gom-
KJIUB ep-HU Pasbl.
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lllkor rand-roncens mMpoOCTOH: OT LIKOTOBOTO yrja ero TAHYT Yyepe3
B10K, yKperuleHHbIN Ha Hoke radens, Kk OuTenry.

likoTsl KIHBEpPOB H craKcesled. Y 3THX MapycoB 0 [Ba IUKOTa: MO Of-
HOMY Ha Kax/ibli 60pT. Ha HeGONbUMX NMapyCHBIX Cylax IIKOTBI COCTOAT M3
TPOCa, 3aKPEIUIEHHOr0 B LIKOTOBOM YTJIy Mapyca NpH MOMOUIM KOPEHHOIO
Oensena. Eciu mapyc 6onbiioi (pop-cTeHbru-cTaKceNlb Wik GOJIbLIOH CTaK-
cellb), TO B LIKOTOBBIX YrJlaX Mapyca KpemsT LIKEHTeIH, K KOTOPbIM IpH-
COEIMHAIT TMPOCThble WIM [BOHHbIE ropiaeHu. IIpu 3T0M KOpeHHOH KOHell
IKOTa KpenAT Ha danpuwbopre winu Oaxe, Ha Ourtenre (cMm. puc. 411
H430,buc).

Jpenc-GaKiTary M OW3aHB-THKA-WKOTHI. JIBOe 3peHc-6aKIuTaroB, KOTO-
pbie TpenacTaBiAlT cOBOM MpOCThIe WIM [BOWHHBIE TOPJEHH, YIEPXKMUBAKOT
ragesns ¢ 60KoB.

Bu3aup-rMKa-IIKOTBI  CNyXaT [UIA yAepXKaHuA Ou3aHb-THKAa ¢ BOKOB
M COCTOAT M3 [IBYX TaJIeH, 3aK peIUleHHbIX Ha Oyresne ruka-TONeHaHTOB Ha HOKe
ruka (cMm. puc. 297 u 298).

WKOTbI CTAPHHHBIX CYI0B

[poTa-wKoTs! Kpenuin Ha ppIMax ¢ BHELUHeH CTOPOHbI GopTa, Ha BapxoyTax,
3aTeM IPOBOIWIH Yepe3 BJIOKH B LIKOTOBOM YIJIy napyca, uepe3 610K, ycTa-
HOBJICHHBIH Ha HapyXXHOH CTOpoHe OopTta, anee yepe3 UIKUB-TAT CO IKHBOM
Y KBapTepieKa M 3aKpeIvisiyIi Ha yTKe ,C JlanKaMM , HaXOIALIEeHCA Ha
dansbopre y rpora-Baut (puc. 431 u 432).

Puc. 431. llkoThl HHXKHUX NMpaMbIX Napycos cynos XVII (a) u XVIII 8. (b).

PoKa-IKOTBI BOOPYXATH TaK e, KaK U IPOTa-1iKoTei. Bo BTOpO# nojo-
suHe XVIII B. nonapes mkora cTaJiv KpenmuTh Ha yTKe BTOPOHM many6sl, o
uiKapyTom.

bu3aHp-IKOTBI Kpemwau Ha crpome Onoka y ocHoBaHus ¢nar-
LITOKA, MPOBOAMIM 4Yepe3 ONOK B LIKOTOBOM YTJIy Mapyca, 3aTeM CHOBa
yepes nepBuid 010K K yTKe Ha rakabopre.

[por-Mapca-luikoTel KpemWwIM B LIKOTOBBIX yIJlaX Tapyca [pH
MOMOLUM [POCTHIX KHOIOB, MPOBOJWIH Yepe3 [BOHHOM OJIOK Ha HOKe
pea (uepe3 Hero MpOXOAWJ W TOMEHAHT), 3aTeM uepe3 OOk Ha cepe-
JIMHE pes U Mepe/l MauTOM CIYCKaJM BHU3 Ha OMTEHI WIM Ha ,,MauTOBbINA
KHeXT BTOpOH mnanybpl. 3akpemisyjiM LIKOThl Ha BEPXHMX KOHIAX OM-
TEHrOB, TIpe[IBAPUTENIBHO IIPOBENA uYepe3 ero BTopod wkuB. (Maurto-
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Puc. 432. lllkorbl npsamsbix napycos cyaoB XVII-XVIII BB,

| — WKOT HHXHEro mnapyca; 2 - mapca-mukor; 3 — Gpam-mkor; 4 —
GUTEHT 1A KpeIUl1eHHA IIKOTOR.
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BbI KHEXT, Moo6Ho ,,pasoBbiM” OGUTEHraM, COCTOAJI M3 JIBYX BepPTHKalb-
HbIX CTOJIDOB CO IUKMBAMM, KPEINKO CBA3aHHBIX ¢ HaboOpoM cy/Ha
M CTOABLUMX [1epe]l HMKHEH MayTOH, M [onepeyHon Oasiku).

®op-Mapca-WIKOTHI NMPOBOJMIM TAK XK€, KaK M PacCMOTpeHHbie TPoT-
MAapca-lKOThl, TOJIBKO MAaYTOBBbIH KHEXT, Ha KOTOpPOM MX Kpelwiu,
Haxojawica Ha bake.

Kpioic-mapca-lukorsl  npo-
BOJWIM  aHaJIOTMYHLIM  0Opa-
30M: TIpPOIYCTHB uepe3 OJIOK
y OCHOBAHMA  MauyThl, IIKOT
KPCMHJIM Ha yTKe KBaprtep-
Aexa (cm. puc. 432).

®op-, rpor- u Kpwic-Opam-
WKOThl, a T1akxe Oom-Dpam-
cellb- M TPIOMCEIb-LUKOTHI  —
I3TO  TPOCHI, KOTOpPbIE MCIOJIb-
30BAIM M KAK  TONECHAHTHI
(c™m. puc. 432).

baunna-mkorel. Ha Hoxax
O1MHAa-pes  KpernuIu JUIHHHbIe
LIKEHTeJIM, B KOHUbBI KOTOPBIX
b BrutecHenwr 6jioxku. IKOT,
KOPEHHOH  KOHEl,  KOTOpOro
Kpenwii  BOIM3H  KOPEHHOTO
KOHLA (bOKa-UJ](UTH, !IpUB{)Jl}‘UlH
uepe3d OJIOK WIKeHTelst, 3areMm
yepes IUKHB B UIKWB-rate ps-
JIOM CO IIKHBOM, 4Yepe3 KOTO-
pbi  HPOXOAMI  (POKA-UIKOT, M
3aKpeluisyid  Ha  BTOpOH  la-
nybe, Ha yrtke BHyTpU danbir-  Pue. 433, baunna-uikorsr.

Bopra.

Bom-0nMHIa-IIKOTEI OJIHOBPEMEHHO paboTa/IM U KaK TONEHAaHThl O1uH/1a-
pes (cMm. puc. 406 u 433).

Crakcenb-lukorsl npeacraBisim coboi nBoe tanen ¢ Gnokamu. JIBa
BEPXHHUX OJioka ObulM 3aKperuieHbl B LUKOTOBOM yIJIy Tapyca, a /1Ba HHX-
HHX — Ha nmanyGe. Jlonapp xpenwin Ha yTke, Crosiiued Ha najsybe psgom
¢ B110koM. Ha mMeHbIIMX cTakceNnsAX CTABWIIM ILKOThE B BHIIE [IPOCTLIX TPOCOB
Wi ropaenei (puc. 434).

Knusep-mkorei. Ouu OblUIM TAKMMM Ke, KaK LIKOTbI CTAKCEICH, U CO-
CTOSUIM M3 [IBYX TPOCOB, 3aKpeIUICHHBIX Ha yTKaX 6aka wiu noj dpoka-saH-
TaMu (puc. 435).

I'AJICHI

Fancel — 9T0 NpocThIe TPOCHI, KOTOPHIMU OTTAIHBAIOT K HOCY HIKOTOBBIE HIIH
raJICOBbIC YIJIbl KOChIX MAapyCOB U KPelsAT UX.
Fancel npsimeix napycos. [ajicel rpota KpenmsiT Ha MauTOBOM KHeEX-

Te. @oka-Tajichl BEAYT Yepe3 HANPaB/AOWMHA OJIOK, YCTaHOBJICHHBI
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Puc. 434. llikoThi ¥ rancel craKkce/led CTApHHHLIX CYJIOB: 4 — I'POTa-CTakcellb; b — rpor-
CTeHBIH-CTAKCENb, ¢ — IpoT-Opam-crakcesnb; d — GU3aHB-CTAKCEllb; € — KPIOAC-CTEHBIH-

crakcenb; f — Kpo#c-6paM-CTaKCelb.

Puc. 435. KnuBep-uIKOTbl M KIIMBEpP-TaJiChl CTADMHHBIX CYJIOB: a — GOM-KNIMBep; b —
KIIMBep; ¢ — cpeaHui knuBep; d — GOp-CTCHBIU-CTAKCEND.
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Ha Oake, M 3aKperUIAKT Ha HareNbHOH raHke danswbopra. OcrajibHble
MpsAMBIE 1apyca rajicoB He HMEIKOT.

Tpucenp- u rand-roncens-rancel. 1'puUceNb-rajicaMi Ha3bIBalOT OeH3enH,
KOTOPbIMH KPpEIAT TaJICOBBIM Yrojl rnapyca y MauThl WIM TPHCEJIb-MayThl.
l'ang-roncens-rasickl — 3TO NMPOCTbIE TPOChI, KOTOpbIE OT raJICOBOTO Yriia
napyca MIYT BHH3 K OCHOBAHMIO MauThl ¥ KPeNnsATcA Ha Kodesb-HareJIbHOH
[U1aHKE.

[ancel KIMBepoB M CTakcened NpeACTaBIAT cobou GeH3enu, yuepxu-
BAIOILIME TaJICOBBIH YroOJI Ha Jieepe WIM LuTare.

I'AJICbl CTAPHHHBIX CY[10B

I'pora-rasicel NpoOBOAWIM OT LUKOTOBOIO YIJIa napyca yepe3 610K Ha BHELLHe#
cropoHe Gosita, 3aTem uyepe3 orBepcTHe B ¢anblibopre — rajc-kiammne —
BHYTPb CY/IHa H KPelIWIH Ha YTKe ,,C JIalIKaMK ™.

[anc-knaMnbl  yCTaHABNMBAIM B TPAaBOH M JIEBOH dYacTaX Qasiblu-
Gopra B paioHe rpor-maurbl. BHyTpM uX OOLIMBAaIM MACKMM [epeBOM

Puc. 436. IlpoBojka rajacoB CTapHHHBIX MapycoB: a — rpoTa-rajnc; b — doka-raic;
C — rafic-KJamilbl.

JJIA TIpEOXPaHEHUsI TPOCOB OT IEPETHPAHHA, CHAPYXH YK pallajiu pe3nboit,
OPHAMEHTOM WJIK MackaMu (puc. 436) .

Qoka-rancel Kpemwid K LIKOTOBOMY yIJly Mapyca, NPOBOAMIN Yepes
MpOoCTOM OJIOK Ha HOKe DOKaHUA M 3aKperviaiu Ha Oake (Ha yTke, pacro-
JIOXKEHHOH HanpoTHB ¢dok-mMauthi) (cMm. puc. 436, b).

Crakcens- W KiMBep-rancel. ['ajichl rpoTa-cTakceiss M TIPOT-CTEHBIHU-
CTakcensa kpemwid Ha Oyrene ¢Qok-MauTel; rajac rpor-6pam-crak-
Celii  — Ha OroHax CTOAYero Takejaxa Ha Tome (HOK-MauThl, rac
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OGu3anb-cTakcens — Ha Oyrene rpor-MayThl, KpPHOHUC-CTEHBIH-CTAKCeNA —
Ha  KpIOWC-lUTare ¥ KpoHc-OpaM-CcTakcens  —  Ha rpor-Mapce'
(cm. puc. 434) .

l'aic OGom-xiHBepa BeJM 4Yepe3 OTBEPCTHE B yTiierape M Kpenuiu
Ha ,,Oymmput-BuonuHe”. Tajic KiIMBepa Kpernwim Ha KIMBEp-Tajic-pbiMe
yrieraps.

['anc cpeasero KiaMBepa 3aKkperyiaid Ha Hoke Oymmnpura, a raic
dop-CTeHbIU-CTaKCeNIA — Ha Oyumpure Mexay doka-iTarom U GoK-10Ch-
irarom (cm. puc. 435).

bYJIHHH

BynuHH — 3TO TPOChI, KOTOpbIE CYXaT JUIA OTTATHBAHHUA K HOCY HABETPEH-
HbIX LUKATOPHH TPAMBIX NapycoB, eciu cyaHo uier B Geinesuna. Ha cospe-
MEHHBIX TAPYCHBIX CyNax Oy/IHHH NPUMEHAIOT TOJIBKO HA HHXKHHX apycax.
Bynunu coeMHAIT ¢ napycom ¢ MOMOLIBI0 ByIHHB-IINPOATOB WM By 1HHb-
ananyrten (cm. puc. 324).

®oka-OynuHH — 7710 TIPOCTBIE CHACTH, OJIMH KOHEN KOTOPbIX TPUKper-
JIAIT K WNPIOHTY, @ BTOPOH NMPOBOAAT yepe3 610Kk Ha doka-uirare u Kpernsat
Ha YTKE, CTOALLEH Ha Dake.

[pora-Gynunu kpendT Ha HWKHEM KOHLE rpoTa-iliTara, NPOBOIAT yepe3
G0k, CTpon KOTOpOoro MoOXeT CKONb3HTh 110 IUNpIoATy OyJIMHA, W 3aTeM
3aK PeIVIAKT Ha yTKe Gaibibopra.

bYJIHHH CTAPHHHBIX CY10B

Panbuie Bce npameie napyca umenu OyJIMHU, KOTOpbIE Kpenuiu Kk 6OKOBBIM
JIMKaM TapycoB MPH NMOMOWM WiNpwouToB. Jlvie GnuHn, KoTophiH npH
GelneBuHe CTaBWIM BoOOWIE pelKO, HATAIMBAIM C TOMOLUBK THAXKENbIX
ANEP, NMOJBEILIEHHBIX B €ro LIKOTOBBIX VIJIaX.

Ipora-Gynuuu. Haserpeunpid OynuHp npoBomwin uepe3 kanudac-
GJI0K, HaXONAUMACH HAa HOCOBBIX PEJIMHIaX, M 3aKperuianu BOIM3U (ok-
MayThl Ha yTKe.

[Monserpennbiit GynuHbs ObI1 monBeileH Ha penuHrax Gaxa. B XVII B.
OynMHM NpOBOJMIM Yepe3 KaHW(ac-ONIOK, YCTAHOBIIEHHBIH Y OCHOBaHMA
dox-Mautsr (puc. 437).

I'por-mapca-Oynuuu Benu uepes 610K, yKperuieHHbIH 1O MapcoM ¢ok-
MauThl, 3aTeM Yepe3 BTOPOH GJIOK Ha 1ocieiHel KOPMOBOH BaHTe (OK-MauThl
H Kpenuiii Ha yTKe MO/l ITOH BaHTOW. 3amMeTHM, 4To OyJIHHM NpH NPoBOKe
nepex peluBaInce (cM. puc. 437).

I'por-6pam-GyMHH NpOBOIWIM Yepe3 KOyl (WIH BAHT-KJIOTEHD) , YK pen-
JIeHHbIH 1071 Gpam-luTarom, 3atem yepes 610k Ha op-cTeHbre M aanee yepes
Mapc W KperwiH Ha yTKe Noji KOpMOBOH (hOK-BaHTOH. ITH Oy/uHM 11pu 11po-
BOJIKE TOXe Nepex pelMBaiucy (cm. puc. 437).

' Peyb MIIET O HIKHUX TAICOBBIX YTIIaX Mapycos.
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I'por-Gom-Opam-Oynunu. Kaxnapiii OynuHb NpOBOAWIM Yepe3 KOYIII,
yKpeIUleHHbIH Ha Opam-lutare, 3aTemM BJOJIb LUTara BHM3 Ha Gnok Ha ¢op-
CTEHb-BAHTaX, uepe3 (GoOp-Mapc, BAHT-KJIOTEHb Ha (pOKa-BaHTE M, HAKOHEL,

3aKpeIuIsA/iIi ¢ BHYTPEHHEH
CTOpOHbI OOpTa OKOJIO BaHT.
Poka-6ynuHH  NPOBO/IM-
M Yepe3  TPEeXIIKHBHbIH
biiok Ha HOKe yTieraps,
3aTeéM Yepe3 OHOLUKHBHbBIH
ook Ha ,,0yIUNPUT-BUHOJIH-
He'’, uepe3 6Ok Ha OGokaHle
M KpenwiH Ha HOCOBBIX pe-
nuHrax (puc. 438). B XVII B.
UX [IPOBOIWIM Yepe3 OIOK,
YKPEIUIEHHBIH Ha OKOHEeYHOo-
CTH OylunpuTa, W KPpelnwiH
Ha HOCOBBIX PEJIMHIaX.
®op-mapca-OynHHH  Benu
yepe3  KOylI, YCTaHOBJIEH-
HelIH  Ha  dop-Opam-uitare
NpubIM3MTEIBHO B 3 M OT
ymieraps, 3aTeM u4epe3 He-
Oonpwion 650K, yKperuieH-
HbIH Ha CTpOME TPeXILUKHB-

Puc. 437. TI'pora-, rpor-mapca- U rpor-Gpam-
OYJIHHH,

HOTO 6J710Ka, ¥ Yepe3 KOoylll Ha MeCTe KperuleHus ¢oka-wrara. [Torom ux npo-
BOJWIH 4Yepe3 HanpaBJIAOIMHA O/NOK BaTep-By/IMHra OyLUNpHTa WIH uepe3
610K Ha rpoT-Kpar-liTare ¥ Kpernwid Ha HOCOBBIX peMHrax (cm. puc. 438).
B XVII B. 3TH 6ynTHHM NPOBOAWIM TaK Xe, KaK U HOoKa-6yIuHH.

Puc. 438. ®oka-, ¢pop-mapca- u ¢op-6pam-6ynmumu. Puc. 439. Kpo#ic-mapca- w

kpiofic-6pam-Gy nuHM .
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®op-6pam- u ¢op-6om-Opam-OyHHM NPOBOMWIM TaK Xe, KaKk H ¢op-
Mapca-OynuHu (cM. puc. 438).

Kpiokic-mapca-OynueM  Beld K IpoTa-BaHTaM Ha OJIOKM, Haxo-
AMBLUMECA TOJ LUBMU-CAPBEHAMH, 3aTeM K OjokaM BHyTpu casibiu-
Gopra ¥ kpemwi Ha yrtkax. [lpy 31OM OynMHH NepeKpelMBAIUCH
(puc. 439).

Kproiic-6pam-Oyunu Bent K OJIOKY Ha IpOT-CTEHb-BAHTaX, Jajlee uyepes
MapC BHH3 M KPEIMIIM Hd yTKE Y KpHHC-Mapca-OyiuHsA; npu 31oM OyJiMHK
nepeK pelMBaiuch (cM. puc. 439).

'MTOBbL!I H TOPAEHH

['UTOBBI W ropreHH NpejcTaBAAT COOOH MPOCTbIe TPOCHI, PHKPEIUICHHBIE
K YIrJlaM WIM LUKaTOpPHHAaM INapyca W Ipe/IHa3HauYeHHbIe JUIA €ro IMOATATH-
BaHHA K PEW WIM MauTe, T. €., KAK TOBOPAT MOPAKH, [UIA B3ATHA Napyca
Ha THTOBBI ¥ TOPIEHH.

[IpAmMble napyca BOOPYXAKT FMTOBAMH, ObIK-TOPIEHAMH M HOK-rOpsie-
HAMM; JIATHHCKHE Mapyca, CTAKCEeIH M KJIHBePa — TOJIBKO HMPAJIaMH; TPH-
CeJTH — BEPXHUMH, KOPEHHBIMH U HWKHUMM IHTOBAMM.

'MTOBbI U TOPAEHH HHKHUX NMAPYCOB

[uroBel  npencraBnanT coboit  [BOMHBIE WIH  OJMHAPHBIE TOPIEHH,
KOTOpPbIMH MNOAOMpany LIKOTOBbie yribl napyca. Ha crapunHubiX cypmax
HENOABHXHBIA  ONOK TropleHa Kpenwid Ha  pakc-Oyrene, a nop-
BIKHBIH — B 1WIKOTOBOM yrny. KopeHHOH KOHel CHAacTH 3aKpen-
JIANK Ha Onoke paxc-Oyrens, 3aTeM Jionmaph NMPOBONWIH K OJIOKY B IIKO-
TOBOM YIJly, CHOBa K HENOABMXHOMY OJOKYy M [ajee BHH3 K IsApT-
HEpCy MauThl, I/le KPElWIM Ha HAareJIbHOW IUlaHKe y MmauThl (puc. 440).
Ha coBpeMeHHBIX NapycHbIX Cy/laX THTOB KpeNAT HAa HOKE pes, a He-
NOABHXHBIH ONIOK — Ha HMXKHEM YIIKe OKOBKH HOKa pesi. 'MTOB BemyT
Yepe3 G/IOK B LIKOTOBOM yIJly W HENOJABHXHbIA G/IOK Ha HOKe pes yepes
G0k, yKpelwleHHBIH TOCPEJMHE pes WIM Ha pakc-Oyresie, a 3arem
BHM3 K NAPTHEPCY MayThl (pHc. 440).

Beik-ropeasu — 310 npocTbie TPOCHI, KOTOPbI€ KPENAT K KPEeHTrenb-
CaM HIXKHEH IUKAaTOPHHbI, BEAYT [0 IepeflHed CTOpOHE napyca — Mu3-
HaHKe — BBepX, uepe3 OJIOKH HAa HOCOBOM KpPOMKe Mapca, a 3aTeMm
CYCKAaKT BHH3 K IMAPTHEPCY MauThl, I/leé 3aKpeIUIAT Ha HareJbHOM
wianke. Ha coBpeMeHHbIX GONBIIMX Cy/nax ObIK-FOpAEHH MPOBOMAT
yepe3 OEroTkM — JIepeBAHHblE HANPABIAIIME KOJIbUA, [PUILKTBIC
K napycy, 3areM vuYepe3 MaJieHbKHe OJIOKH Ha Jieepe pesi, GJIOKM Tnof
MapCOM H BaHT-KJIOTHH HA4 BaHTaX BHM3 K HareJlbHOM IUIaHKe asibil-
Bopra (cM. puc. 440).

Hok-ropaenn — 310 mpocTbie TPOCHI, KOTOpbIE MO OJHOMY KPpEIsAT
K OoxoBbIM wiKaTOpuHaM mnapyca. MX Benu no nepeaseir cropoHe na-
pyca, uepe3 OIOKH MOJ MapcoM M [ajee BHW3 HAa HAreJIbHYK I[UIAHKY
¢anbiibopra. Ha coBpemeHHbIX GONbLUMX MapyCHBIX CylaX HOK-TOp-
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[IcHb MPOBOIAT Yepe3 O/IOK Ha Jieepe pes, GIOK MO MapcOM M Yepe3 BaHT-
KIOTEHb Ha BaHTe K HarelbHOW ruianke dansmbopra (cM. puc. 440).

NS —— A

Puc. 440. I'nTOBBI MPAMBIX MapycoB GONBLUIOTO NAapyCHOIO Cy/AHA THIA KJIHIepa.

I — ¢ nocrasnenusimu napycamu; Il — ¢ yBpaunbiMu napycamu (c/1eBa NOKA3aHO BOOPY-
XKEHHE C NBOHHBLIMM MapcenaMud W GpaMcesnaMM, CrnpaBa — BOOpPYXXeHUE ¢ NBOHHBIMH
MapCeIAMH M OOMHAPHBIM Bpamcenem) .

| — HHXHHA ped; 2 — HIKHHA Mapca-ped; 3 — BEPXHWH Mapca-pei; 4 — HHXHUA Gpam-
per; 5 — BepxHun Bpam-ped; 6 — Bpam-pen; 7 — Gom-6pam-peit; 8 — ruToBbI; 9 — ObIK-
ropaeHn; 10 — HOK-TropaeHH; 11 — TOMEHAHTbI; 12 — rMTOBbI BEPXHero mapcens; 13 —
pud-ranu; 14 — WKOTBI; 15 — MaApCA-WIKOT-TATH; 16 — Kodenb-HAreNbHAA IUIAHKA;
17 — rutoBbI BepxHero Gpamcens.

FHTOBbI M TOPAEHH MAPCEJIEA

Hwknue mMapcen, KaK M HW)KHME Mapyca, MMEIOT TMTOBbI, HA BEPXHHX Mapce-
JIAX HX HET.

bBeIK-ropaeHH Ha CTapMHHBIX MAapYCHUKAX MPOBOJAWIH WIH YO OJIHOH,
3aJIHeH, CTOPOHE rapyca — JIMIy — WIM no obeum cTtopoHam. B mocnegnem
Cllyyae HMX KPEeNWId 3a HWXXHHMH JIKK [OYTH MOCPEMHEe Mnapyca, BeJIM BBepX
0 €ro nepefHeHd CTOPOHE [0 IOJIOBMHbI BBICOTHI, 3aT€M Yepe3 OTBEPCTHE
B llapyce INpONYCKajld Ha 3a/HIOI0 CTOPOHY, 4epe3 OJIOK Ha pee W OTTyHa

K HareJbHOM IUlaHKe ¢aibiibopra.
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Ha coBpeMeHHbIX INapyCHbIX Cy/JaX ObIK-TOPAEHH Mapcenen mnpo-
BOMAT MO IMepelHeH CTOpOHE mnapyca, KaK M Ha HHXHHMX [apycax, yepes
nBa Onoka Ha pee: OJMH — HaJl MECTOM KpeIUIeHHs TOpJieHs, a [Apy-
roi — mnocpeauHe peA. 3areM MOJHMMAIOT BJOJIb MauTbl BBEpPX, BeAyT
yepe3 OJIOK TNOJ CaJMHIOM, a OTTY[la BHH3 K HareJbHOH IUTaHKe danbui-
Gopra uyepe3 BaHT-KJIOTHM Ha BaHTax. Ha OGonbumx napycHukax ObIk-
rOpIeHH Mapcesied NMPOBOAAT TAK Xe, KaK ObIK-ropieHH HHXXHUX MapycoB
(cM. puc. 440) .

Hok-ropaeHu CTaBAT TOJIBKO HAa OOJBIIMX MAapyCHBIX Cy[AaX Ha HHKHHUX
Mapcenax. Ux coeguHaioT ¢ ObIK-TOpIeHAMH.

'MTOBbI U TOPAEHU BPAMCEJTEA
A BOM-BPAMCEJIEA

IuToBBI UMEIOTCA Ha HWXKHeM Opamcene, Ha BepXHeM MX HeT. ['MTOBbI BOM-
Bpamcesiel ABIATCA IPOCTBIMH FOP/ACHAMH.

BbIK-TOpaeHH HUXHUX M BepXHUX Opamcesned U 6om-Opamceneit nposo-
OAT TaK XKe, KaK ¥ Ha OCTaJIbHbIX Mapycax.

Hok-roppesn Ha HWKHMX M BepxHMX Opamcenax orcyrcrByior. [Mapyc-
Hble CyJa C OOHMM OpamcesleM MMM HOK-TOP/JIEHHW, 3aBe/IeHHbIE TaK Xe,
KaK M HOK-TOpHEHM Ha Hpyrux mnapycax. bom-Opamcenu Ha Gonpumx na-
PYCHMKAX HMMEIT HOK-TOpP/IEHH, B HEKOTOPBbIX CIyYyasX OHH COEIHHAITCA
¢ ObIK-ropaeHsAMH (cM. puc. 440) .

FMTOBbI KIIMBEPOB U CTAKCEJIEHA

Hupan — eIMHCTBeHHbBIH TMTOB JTUX mapycoB. [IpoBojika ero HecnoxHa:
BEPXHHH KOHell HHpaJla C NMOMOLLbI0 JBOHHOTO raka — XpaluleB — WIH KHOMA
3aKpemyifior B (aloBOM YINy napyca, BeAyT BHHM3 uepe3 OIHY WIH JiBe
GeroTikH, yKpervieHHble Ha Jieepe WIM LITare W, KaK NpaBwIo, KpensT y oc-
HOBaHUA MauTbl (CM. puc. 411 n412).

'MTOBbI TPMCEJIEA U T'AJI®O-TONCEJIEA

BepxHue TrWTOBBI KpenAT K BEpPXHEH NOJIOBMHE 3aJIHEH ILIKATOPUHBI
napyca, IpOBOAAT 4Yepe3 OJIOKH, YCTaHOBJIEHHbIe M0/ radeneM M ero
YyCaMH, M Jlajlee K OCHOBAHMIO MauThl, I[l¢ 3aKpeIUVIAKT Ha Mauyre WM
HareJIbHOM IUIaHKE,

KopenHbie T'HTOBBI KpENAT MOCPe/IMHE 3a/iHel 1LUKAaTOPUHBI Iapyca,
BeAyT 4epe3 OJIOK noj ycamu radens, janee BHH3 W 3aKpeIUISAIOT TaM XKe,
I/le ¥ BEepXHHE THTOBBI.

HwxHue ruToBbI KPEnAT Ha HWKHEH TMOJIOBUHE 3a/IHE 1LIKaTOPHHBI, I1PO-
BOJIAT yepe3 O/IOK, NPUKPEIUVIEHHbIH K cerapcy mnapyca, ¥ jajiee BHH3 K Ha-
reJIbHOM IUTaHKe WK Ha Mauty (puc. 441).

Ecnu Tpucens XomMT mno moroHy radens, TO €ro BOOPYXaKT HH-

PajioM M HWKHUMH THTOBAMM, NPOBOJAT TAK K€, KAK II0KA3aHO BbILLE
(cM. puc. 413).
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Puc. 441. beryuuii takenax
TPHCEJIA (BM C JIMLUCBOW H
W3HAHOYHOW CTOPOH) .

1 — Ou3aub-maurta; 2 — TPH-
cenb-maura; 3 — gupuk-dan;
4 — radenb-rapaens; 5 — ce-
rapcel; 6 — radens; 7 — BGu-
3aHb-THK; 8 — TrHKa-tomne-
HaHTbl; 9 — TrIHMKa-KOT-Ta-
m4; 10 — dnar-pan; 11 —
3pedc-Oaxkwitarn; 12 — TpU-
cenp-ranc-tanM; 13 — 1pm-
CeNb-IIKOT; 14 — BepxXHHE T'H-
TOBbl; 15 — KOpPeHHOW IH-
TOB; 16 — HHXKHHEe THMTOBBI.




Prc. 442, TMTOBBI M TOPICHH NMPSMBIX N1aPYCOB CTAPHUHHOTO CY/IHA.

1 -~ rHTOBBI HHXKHEro NMapyca; 2 — IMTOBBI Mapceisi; 3 — I'HTOBBI Gpamcenn;
4 — BanTa; 5 — OuTeHr; 6 — ObIK-rOpIaeHH HUXKHEro napyca; 7 — HOK-TOpIeHU
HHKHEro mapyca; 8 — ObIK-TOpeHH Mapcens; 9 — HOK-TOP/EHH MAapCes.
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'utoB rang-romncens KpenaT B IIKOTOBOM YrJly mnapyca, NMpOBOJAT
yepe3 0EroTKy TMOCPeNMHEe HHXHEH LIKaTOpUHbI, 3aTeM 4Yepe3 OOk B dasio-
BOM yTJIy H laJieé BHM3 Ha HareJIbHyI0 IUIAHKY y MauThl.

bepMynackue napyca UMEIOT JIMLLb IPOCTbIE HUPAJIbI.

IF'HTOBbI H TOPIEHH CTAPHHHBIX CY10B

[lapyca Ha CTapMHHBIX CyJlaX TOXE€ MME/IM IMTOBBI, HOK-TOPAEHH H ObIK-rOp-
JIEHH, 3 UMEHHO: JIATHHCKHE Napyca, CTaKCeJIM H KIIMBEPbl — HUPAJIbl; Iapyca
TpaneuueBUIHOH GOPMBI — TAKHE XK€ 'HTOBBI, KAK U TPHCEIIH COBPEMEHHBIX
MapyCHUKOB.

F'MTOBL! U TOPAEHH HHXKXHHUX IMAPYCOB

B kax[a0oM HIKOTOBOM YTJIy €CTh CBOH FHTOB. Ero KOpeHHOH KOHEel KpernsT
Ha pee HEeJaJIeKO OT MauThl, BeyT K OJIOKY B IUKOTOBOM YIJly napyca, 3aTeM
cHoBa K peto. [Tocie 3TOro ruToB NPOBOAAT Yepe3 OJI0K, HAXOAAUMHCA BOJIH-
34 MeCTa KpelUuleHHA KOPEHHBIX KOHLOB, U Yepe3 OJIOK, 3aKpeIUIeHHbIH Ha
BaHTaX, BHU3, I'/le KPENAT Ha YTKE WIK Harese y ¢panbubopra. Ha aHrnmuinckux
Cy[ax Jionapb MpOBOMAT B[IOJIb MauThl Ha ee HarejbHyo INIaHKy (puc. 442).

AL

|

-

Puc. 443. T'op/ieHM HMXKHMX TapyCOB CTApHHHBIX CY[OB: a — Obik-ropaend, XVII
XVIII BB.; b — HOK-rOp/IeHs CO WINPOATAMH U aHanyTh-6J1okamu, XVII B.

.

beik-ropaenei yerbipe: 10 [IBa Ha KaX/IOH NMOJIOBUHE mapyca. [lepsaiit
(6imke K Kpa) ObIK-TOPEHb KPENAT Ha HUKHEH LIIKaTOPUHE, OYTH PAIOM
CO HIKOTOBBIM YIJIOM, W Be/lyT BJIOJIb Hee Yepe3 HECKOJIbKO KOYILeH, 3aTeM
10 MepeiHed CTOPOHE Mapyca MOAHUMAIOT BBEpX, MPOBOAAT yepe3 OJIOK Ha
pee M [1pyrou 610K MO/ CaJIMHIOM Mapca U [lajlee BHH3 Ha HAreJIbHyI0 IIaHKY
y mautbl. Bropoi Gbik-ropriens (61Hxke K CepelMHe) OT HHKHEH IIKaTOPHHbI
BelyT BEPTHKAJIbHO BBEPX M Jlajiee TaK e, KaK [epBbld ObIK-TOpieHb
(cM. puc. 442).

IIpoBonka ObIK-ropleHel Ha aHITIMHCKHUX Cy/laX NOKa3aHa Ha puc. 443, a.
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Hok-ropueneit Toxe yerbipe: no fBa Ha 6oKOBbIX likatopuHax. Ilep-
Bblii KpenAT Ha OOKOBOH WIKAaTOPHHE MOCPEAMHE MNapyca Ha UINPHHTE
Gy/IuHsA, BTOPOM — HECKOJIBKO Bbille. 3aT€M HOK-TOPAEHH IpOBOAAT
yepe3 OJHOLIKHMBHbIe ONOKH Ha pee M Yepe3 [BYXLIKHMBHbIH OJIOK Ha
calldHreé Mapca M BHM3, TI[e KPEeNAT Ha HarejbHOH IUIAHKE Y MauThl
(cMm. puc. 442 u 443).

I'HTOBbI U TOPAEHH MAPCEJIEA

I'uTOBBI KpensaT B IWIKOTOBOM YIJIy Iapyca, NpoOBOJAST uepe3 6ok Ha
pee u uepe3s 610K Ha Mapce, 3aTeM CIYCKAalOT PANOM C HHXKHHMH BaHTaAMH
BHU3, BedyT yepe3 ONOK, 3aKperuieHHbId Ha KpadHEH BaHTE, W KPENAT Ha
yTke panbmbopra (cMm. puc. 442).

BhIK-ropAeHH NMpPOBONAT TAK XX€, KAK M TOPJEHH Ha HHXKHEM lapyce.
Jlomapu ropaeHed BeayT uepe3 OJIOKHM, YCTAaHOBIICHHBIE HA KpacnMuax
CaJIMHra, W Yepe3 ONOK Ha orose wrara. 3areM MX MPOINYCKAaWT Yepe3 Mapc
M KOYILUM Ha LUBHI-CapBEeHAX M KPEMAT Ha HareJIbHOW IUIaHKe Yy OCHOBAaHMA
MauThl (CM. puc. 442).

Hok-ropnenn KkpenaT tam e, rJe M HOK-TOPIAEHH HHXKXHMUX MapycosB.
Ux nomapu, nponmycrtHB uYepe3 OJIOKHM HAa Kpacnuue cajiMHra, BedyT yepes
GJI0K, YCTaHOBJICHHbIH HAa OrOHE CTEeHb-lLITara, 3aTeM BIOJb MauThl BHM3,
yepes Mapc, KOYUIM Ha LUBHMLU-CAPBEHAX M KPENAT HAa HATeJIbHOH IUlaHKe
y OCHOBaHHMA MauThl (CM. pHUC. 442).

IF'HTOBbI BPAMCEJIEA

I'MTOBBI KpensAT B LIKOTOBBIX YIJIAX Napyca, NPOBOAAT yepe3 OJIOK Ha pee
M uYepe3 KOYIU Ha KpaclMulle CaJIMHra, 3aTeéM Yepe3 Mapc M KpenaT paiaoM
C TMTOBaMH Mapcens (CM. puc. 442).

TFHTOBbI H TOPAEHH BJIHHAA H BOM-BJIHHJIA

FuroBbl ONMMHAA OT WIKOTOBBIX YIJIOB Napyca NMpOBOAAT 4epe3 nsa 6Groka,
O[IMH Ha OnuHpa-pee, a apyroi Ha Oylunpure, 3aTeM uepe3 Halpas-
nAowKe 610k BaTep-ByJIMHra OyuINpHTa M KPenAT Ha HOCOBBIX PeJIMHIaX.

bom-GnuHaa-ruroBsl poBOAAT Yepe3d G0K Ha pee, 3aTeM uepes KOyl
(win Gnox) Ha ,,6ylunpuT-BHONMHE”, Yepe3 Harnpasiswouwme 6GI0KH Batep-
BYJIHHTa GylINPHTa K HOCOBBIM PEJTHHIAM.

Bbik-ropnedn O1MHOA NMPOBOMAAT TaK e, Kak ObIK-TOpIeHH Mapcens.
['opnenn BeayT yepe3s BaTep-BYJIMHT OyLUNPUTa U KpPensT Ha PEJIMHIax HOCa.
bom-6nuHa, HikHWe Opamcenu, BepxHue Opamcenu, KploHcelb M KpioHc-
Opamcesib He UMEIOT HH HOK-, HH ObIK-rop/ieHel, a ToNbKO ruToBbl (puc. 444) .

FHTOBbl BU3AHH

Y Ou3aHH MATH WIM LUECTb THTOBOB, KOTOpbIE KpemsAT K 3ajHed IKa-
TOpMHE mnapyca, 3aTeM MpPOBOAAT 4Yepe3 O6JIOKM, yCTaHOBJIEHHbIE BJIOJTb
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Puc. 444. I'nroBsl GiMHa
H Gom-GnuH/A.

1 — Gnuuapa-peit; 2 — Gom-

GouHaa-peir; 3 — THTOB
OnuHpa; 4 — rurtos Bom-
OnuHpAa.

Puc. 445. I'ntoBbl GH3anu: a — ¢ aHanyTp-6nokamu, XV-XVI B.; b — ynpoiuentsie,
XVIs.; ¢ — XVII 8.

Puc. 446. TI'utoBhbl
Bom-6nuHaa-60BeHa.
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pesi, ¥ 3AKPEIUIAIT Y OCHOBAaHWA OM3aHb-MayTbl. 3aMETHM, 4YTO HUKHHHA
rUTOB OM3aHUM HA3bIBAIOT ,,IBOHHBIM™ (pHcC. 445).

['vroBbi GOM-OnMHIa-O0BeHa TNpOBOMAAT TAK, KakK TMOKa3aHO Ha
pHcC. 446.

BEI'YYUH TAKEJIAK JOBABOYHbIX TAPYCOB

danbi. Yupep-nucens umeer faBa dana: BHEIHMH W BHYTPEHHUH, IpH-
KpeivieHHble K Jimcenb-ciupraM. Ha mapca- u Bpam-nucensix — 1o ogHoOMy
dany. Kpenar HMX Ha HarelbHOM IUIAHKE Yy  OCHOBAHWA  MayTbl
(cm. puc. 3121 313).

lWlkorsl ¥ rancel. llkorer sucesied npocTbie, UX BEAYT OT IUIKOTOBBIX
YIJIOB Tapyca BHM3 K HareJibHOH Iwianke ¢ansmibopra. [Mancel TOXe
npocteie W pabortator, kak Opacbi (cm. puc. 312). JloGaBouHble mnapyca
CTAPUHHBIX  CYJOB  WMEKT  aHWIOTHYHbIE TaKeJlaX U NPOBOJMKY
(c™. puc. 312).

BOOPYAXEHHUE MOJEJIN TAKEJTAKEM

BoopyKeHHe MOJIe/IH TaKeJIakeM IpeICTaBIACT OIpeNeseHHble TPYIHO-
CTH, NMO3ITOMY B [IaHHOM CJlyyae OueHb O0OJIb!IOE 3HAYEHUE WMEET OIBIT
CYZLOMOJIEJTHCTA.

[Tocne t1oro kaxk OyayT YCTaHOBJICHBI MauyThl Ha MOJENIH, MOXHO
BOOPVXATb WX CTOAYHM Takedaxem. BaHTbI CTaBAT napamMu: OJIHY
lapy Ha npasbii Gopt, apyryio Ha JjieBbid. H0depcbl cTtaBAT ¢ nomMoiusio
1absoHoB (cM. puc. 354, b), KOTOpble HM3rOTOBJIAIT M3 CTAJIBHOH MPO-
BOJIOKH. [lONIOXMB napy BaHT Ha MauTy, BCTaBnswT wWabioHbl B 1odep-
Cbl  BaHT-IlyTEHCOB M BAHT-I0MEPChl; TIpe/BAPUTENIBHO 10epchl  BaHT-
NyTEHCOB JIOJDKHBbI ObITh YKpersieHbl Ha pycleHH. 3aKkpeiifioT BaHT-
wdepcpl Ha BaHTaX M, [OCTaBMB BPEMEHHYK CBA3KY MEX/Iy BaHT-
wdepcamn ¥ wdepcaMH  BaHT-NYTCHCOB, CHUMalwT WAOIOHbI C BaHT,
3aTeM [IEPeXOJAT K cleflyoued mnape Baut u 1. . [locne ycraHoBkH
BAHT W WX BbIPaBHUBAHWA [PUCTYNAKT K BOOPYXKEHHIO HEHEPCOB.
s 210r0 Yepes MX OTBEPCTHA NPONYCKawT Jonapd (cm. puc. 359).
BbiGneHKH  BSAXYT M3 TOHKOro WHYpa WM XJIONYaToOyMaKHOH HHUTH:
MPOJICBAIOT MX B MIJIY M BBINOJHAKT y3/Ibl TaK, KaK [I0KAa3aHO Ha
puc. 364, b. Jlis 1Ooro utoObl paccTOSAHUS MeX/1y COCEJIHHMH BbIOJIEHKaMU
ObUIM O/IMHAKOBBIMM, 110 BAaHTaM CHHM3y BBEpX IEPEABHUraioT OyMaXkHbIi
wabIIoH.

YCTaHOBMB CTOAYMA Takelax (BK/IIOYass IUTAarM), NPOBOAAT Geryuui
TAKeNaX B CjeayloweM nopsjake: ¢anpl peeB, Opacbl, LIKOTbI, rajiChl H,
HAaKOHEW, Mocjie TOro Kak Oy/lyT 3akpeluleHbl Tapyca Ha pesix, FHTOBBI.
3aMeTHM, YTO peu CTaBAT Ha MauThbl Ge3 napycos.

ABTOp Hajeercs, YTO IpPHBE/ICHHbIC BBILLEC OINMCAHUA [IPOBOJAKM Ta-
Kejlaxa, XOTs W KpaTKHe, BCe XXe 1OCIYyXal pyKOBOACTBOM B pabore
CYJIOMO/1E/IUCTA.
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[JTABA XIIl AKOPA,
MAJIBIE MJTIABYYHE CPEICTBA
U PYJIH

AKOPA B JOUCTOPHYECKYI0 J11OXY

K10 sBisuics u3obperatciieM SKOps H KaKylo GopMy sIKOpb HEPBOHAYAJIb-
HO HMel, ceiuac TpyiaHo cka3zath. CiloBo AKOph™ (NO-IATHHCKM ancora,
HO-F PEUECKH QYKVHQ) O3HAYACT, BCPOATHO, CrUBaTh' .

[lepBbIM AKOPEM, 110-BUIMMOMY, MOKHO CYHT4Th MUCCHBHBIN 1IPE/IMCT,
KOTOPBIH HPHEA3BIBAIN K JIOAKE NpH HomMouwm 1poca. O6 210M CBHIETECIIb-
CIBYHT JOLICIIME JIO HUC H'i()ﬁpa}I\‘CHHH.

Puc. 447, Slkopsi: a — krranexkuid, 2200 r. go H. 9.0 b — H3 KaMHH;
¢, 4 LOMCTOPHUCCKHE.

Kutanust npuMenstiin akops, 1o-suaumomy, ewe 8 2200 r. a0 H. 9.
[10/100HbIE IPUMATHBHBIE TIPUCIIOCOOIIEHHA OHU UCIIOJIB3YIOT CLIE M CerOjIHsA
Hd JOKOHKaAX (pHuc. 447, 4).

Ervnrade 2500 siet 10 H. 2., UIA TOro 4roObl YMEHBUIATH CKOPOCTH
CyAaHa npu 1wiasandn 1o Huily, cliyCcKaim ¢ KOpMbl IIPHBA33aHHbIE KaM-
HH, KOTOPBIC ,Mlaxaiu /o™ M TeM CaMbIM TOPMO3WIHM [BMXKEHHMC CyjlHa.
Takum ke o0OpasoM NOCTYNAIW TPEeKH: OHK KPCIWIM KaMHH 110 Bopram

"JI. H. Ckpsirud 8, Kiure o sikopsax™ (M., Tpaucnopr, 1973, c. 20) nuuer:
L KOpCHB ,,aHK " NO-pyCCiKH 03HAYACT KPIOK, KPHBOR WIIH H3OTHYThHIA ™.
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Cy/IHa U 1p¥ HeoDXOIMMOCTH OIYCKaJIM MX HA BePEeBKaX Ha JIHO (puc.447,b).
06 31OM H3BECTHO U3 neced ['omepa.

JIpeBHue pUMITAHE TOXE NPUMEHAIM KaMHU, HO DoJiblue [Ulsl yJIePXKaHUS
Cy/lHa Ha MecTe, 4eM JUIs TOpMOXeHHsa. Kpome Toro, oHd HCnonb3oBanu
MEIIKHM W3 UIKYP, MBOBbIC KOP3WHbI WIM JIpyrWe IUIeTeHble YCTPOHCTBA,
HaINOJIHEHHBIE KAMHAMM.

Ha uomonkax M cedyac B KayecTBe AKOPA WHOT/A HCIOJIB3YHOT Kam-
Hi. Ppibaku OBBIYHO TNPUMEHAIOT KOXaHble MeEINKH ¢ rpasuem. Oy
BEPEBKY OHHM IPHUBA3BIBAIOT K BEPXHEMY YyIJly MEUIKA, JIPYIYI — K HHX-
HCMY. HOTHH)’B 3a NMOCICAHIOW, MOXHO JIEFKO OINPOKHMHYTh MEUIOK H Bbi-
ChITIATh KAMHH.

Pacemorpum B4 TMN@  JJIOMCTOPHYECKHMX sAKopeH. [lepBbii  AKOpb
(puc. 447, ¢) COCTOSAJI U3 JIBYX TOPHU30H TAJIBHBIX NMEPEK pellMBa0IMXCA 6anoK
M JABYX BEepTUKIbHBIX. Mexly nocieJHUMHU nomewayics O0JIblIoH KaMeHb.

Bropoit sxops yxe 6onee noxox Ha nosaxue. OH BbICEYEH M3 LENOTO
KaMHA. 3Ty hopmMy AKOPA NPUIMCBIBAIOT KUTAHIIAM.

HeobxonumMo OTMETHTH, Y4TO CKOPOCTb TOPMOXKEHHUA ITUX AKOpPEH 3a-
BHCE/Id TOJIBKO OT MX Beca. ['7TaBHOM XKe e/l UX ClycKa Obu10 KaK MOXHO
Kpernue 2ailernuThCs 3a MOPCKOE JIHO.

AKOPA B AHTUYHOE BPEMS

[TosiBrieHNe AKOpPA B TOM BM/IE, B KAKOM Mbl ero cebe npeicraBiisieM, OTHO-
CAT K V B. 10 H. 2., OJIHAKO OTHOCHTEJIBHO HMEHHM ero u3obperartesisi MHEHHSA
uceneaoBaresient  pacxoparca. IIMHUM, HanpuMep, NPUIMCBIBAET M300pe-
TeHHe AKopsa rpexy Enamnuio (?), jpyrue yTBepkaaloT, uro ero usobpes
apb Mujac.

B antMuHOe Bpemsa SAKOpA M3rOTOBJISUIM W3 JepeBa. JlepeBgHHOE TelO
AKOPSA — BEpPeTeHO — BCTaBJIAJIK B CCPCAMHY JCPEBAHHOH 1ONMEPEUUHbI —
IITOKA, MO BCEH JUTHHE KOTOPOro MPOXOAMIIO OTBEPCTHE, BBIXOKCHHOC pac-
KaJICHHbIM METLUIOM M 3alloJIHeHHOe CBUHUOM (puc. 448, a). Huorna
Ha KOHLE LITOKA, TOXE 3aNOJHEHHOIO CBHHLIOM, J[IEJIAJIM KeJIe3HbIH por.
fTospnee Obuin BBedeHbl (BO3MOXHO, Thiunnem win duinocodom Anaxap-
CHCOM) BTOpPOH pOI' Ha AKOPE M TPCYTOJIbHbIE CTPEsOOOpa3tble HAKIIAIKK
Ha pordax — Jiansl.

llltox ciyxkuin uis Toro, urobbl pora SIKOpA He JIOKWIHCh Ha MOPCKOe
JIHO TOPU30HTAIbHO. PuMiisiHe JleJiajii ero W3 CiUlaBa CBMHLA W CYPbMbI
W 3aKpeIUIsi/IM Ha BCPETEHE NPH NOMOIIM ABYX NMPAMOYTOJIbHbIX OTBEPCTHH.
[To106HbIA AKOpb ObUT HalieH Ha o3epe Hemu,

B Hacrosiiee BpemMa M3BECTHO MHOIO JK3EMIUIAPOB MOJOOHBIX IITOKOB.
Ouu ObUIM HaW/leHB! B pasHbiX 4actaX EBpoibl, oT Utanuu 10 AHIINH, JaKe
B CKaH/IMHABUM, M XpAHATCA B My3esX (puc. 448, b).

MOXHO NpeanoaraTs, YT0 AKOPsA NOZ0OHOIO THIIA IIPUMCHSUITH JIOBOJIBHO
[IPO/IOJIKHUTEJIBHOE BPEMS.

C pasBUTHEM TEeXHHKH BbIIUIABKH Kejie3a SIKOPb HAUYMHAIOT J1€JIaTh
XKEJIC3HbIM, XOTH UITOKH MOIIM ObITh M MCETAUIMUCCKHMM, W JIepeBsH-
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Puc. 448. flkops: a — rpevyeckui; b — CBUHUOBBIC LITOKH PUMCKUX SKOpPCH: ¢ — pHUM-
CKHit (1o pesibedpam) .

=<
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Puc. 449. Skopsi pHMCKHX CY/10B, Hai[IcHHBIC B 03¢pe FleMH: a — U3 JiepeBa €O LITOKOM
M3 CBHHIEA; b — xesleanbii ¢ fOIBHXKHBIM LLITOKOM,
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HbimMH. Ha 06oux KoHLax BepereHa y 3TUX Axope# 6buT0 10 privy. HasHaye-
HHE HMXKHEro pbIMa [0 CUX 0P HEM3BECTHO, BO3MOXHO, OH CIIYXKWIT JUISA
KperuleHus skops y 6opra (puc. 448,¢)'.

Ha o3epe Hemu Obun HaliieH iIKOpb, MOJIHOCTbIO M3rOTOBJICHHDIH U3 XKe-
Jie3a, IITOK KOTOpOro Gbul MOABMXHBIM, KaK Ha 6ojiee MO3JHHUX aMUpar-
TeMCKHX AKopAX (puc. 449).

Ha BOOpyXeHHH cyliHa HaxoauIoch OBBIYHO HECKOJIBKO sikoped. Ha-
npumMep, Ha ,Anexcanjipuu” TepoHa ObUIO uYeThipe SKOPA M3 JiepeBa
M BOCEMb M3 )KeJle3a, Ha aTTUUECKHX TPUepax ClepBa HMEJIOCh YeThIpe, a Mo3J1-
Hee [Ba, BeC KoToppiX Kosiebasica or S0 po 200 kr. Haubonee tsxensrit
W TPOYHBIH AKOPb HA3bIBAJIH ,,CBAUIEHHBIM” | TAK KaK Ha HEro ,,BO3JIara/iu
BCe Haziexk/Ib1”. OGBIYHO €ro OTaBaJIM C HOCA, Ifle OH BHCEJ Ha [ABYX BBICTY-
MaBUIMX 3a BOpT Basnkax, pexe — ¢ KOPMBI.

AKOpA pacCMOTPEHHBIX THIIOB IPUMEHSUIH 10 X B.

CPEIHEBEKOBBIE SIKOPA.
YCOBEPWEHCTBOBAHHbBIE AKOPS

B cpejinne Beka M3rOTOBJIAIOT TOJIBKO JKelle3Hble AKOPS C [ACPEBAHHBIMMU
wrokamu. Cyas 10 M306paXeHMAM Ha MHHMATIOPAX CTAPHHHBIX py-
KOIKCCH, MOHETAaX, ICYaTAX M KAPTHHAX, MOXHO C YyBEPeHHOCTBIO
CKa3atbh, 4to mnpaktHieckn a0 XVIII B. ¢opma skoper He Mensnack.
[lpoucXoamiin - JIMIIL  HEKOTOpPbIE M3MEHEHHMS B  TEXHUKE MX HM3rOTOB-
JICHMA.,

B XIV B. BXOgHT B ynoTpebiicHue UYeThIPEXpOrHit SKOpb, KOTOPbIi,
O/IHAKO, JUlsA DOJBLIKX Ccy/10B ObuT Manonpurojied. Takue AKOps IPUMEHAIH
B OCHOBHOM Ha rasepax.

[lepBOHaYaNbHO AKOpPA COBPEMEHHOH (OPMBI AHITIHYAHE HA3bIBAIH
old plain CTApbIM NpOCTbIM WK long shanked — juiMHHOBepeTEHHBIM.
Ha puc. 450 wu306paceH sKeiesHblit sikops 1epBoit nosoBunsl XVII B,
C ACPCBAHHBIM 1ITOKOM. OH NOYTH He OT/IMYACTCH OT AKOPEH, MPUMEHAB-
LUMXCA B CpeHHe Bekda. M3roToBis/IH ero B COOTBETCTBHM C UIMPOKO
PaclpOCTPaHCHHBIMM B PaHHCM CY/I0CTPOCHWM Tponopumsimu (3 : 1) —
€ro BepeTeHo ObUIO B TPH pa3a JUIMHHEE POra, a JUIMHA LUTOKA PaBHA [UIHHE
BepeTeHa.

BepereHo  jienanu M3 HeCKONBKMX KEJIE3HBIX CTepxkHell (WM ro-
noc), cBapeHHbIX BMmecte. OOBIMHO Ha CEP/AUCBMHY BCPETEHA WLIO ue-
ThIPe CTEePXKHA, K KOTOpbIM 100aBNsAIn Gojee TOHKHE WIA JIOCTHIKCHUS
HEODXOMMOH  ToJLIMHbL.  Tlocie KOBKHM cevyeHne BepeTeHa npuobperano
MOYTH  NIPAMOYTONbHYI0  OPMY ¢ 3aKpyrJICHHBIMH Kpasmu. BepxHuii
KOHCIL BepeTeHa, paBHbIH '/;¢ €ro JUIMHBI, HME KBa/IpaTHOE CCUCHHE.
JTd 4acTb — WedMa — CIykKWla JUIA  KpelleHus IIToKa, MOITOMY

" JIH. Ckparun, c. 23-24: | BTopoit pbiM WIH IPOCTO OTBCPCTHC CCTh M Ha MHO-
I'HX COBPEMCHHBIX JIMThIX sikopsix. K Hemy kpenutes Gy#pen — NpouHelit KOHeW ¢ no-
INIABKOM — ToMOyem. by#pen HyxeH Ui Nnogbema sikOps, ¢Cii oGopBeTCH AKOPb-
UCMb WM IKOPHBIA KaHaT™.
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H4 Hel ¢ JIBYX CTOPOH MMEJIMCh BBICTYIIbI — 3alUICYMKH WIIH OPEXH, HA KOTO-
pBIX JIeXal 1WTOK. B uiefiMe HaXOOWIIOCh OTBEPCTHE — YXO, Yepe3d KOTopoe
MPOIYCKaJIK PbIM.

HuXHI010 yacTh BepeTeHa — JI00, BOPOT WIM TPEHI — J1e/1aJIh yBEJIHYCH-
HOW TOJIIMHBI, [UIA TOro 4robbl B HEH MOXHO ObUIO C/1e/1aTh BbIpE3bl [UA
KperuieHusi poroB. Pora AKopsi M3rOTOBIIAIIM OT/IEIIBHO TAKHM Xe 00pa3om,
KAaK W BEPETEeHO, a 3aTeM MPUBAPUBAJIM K BepPeTeHY.

Jlanbl saxkops umenu Gpopmy paBHOGEAPEHHOTO TPEyroJibHUKad, 60OKOBbIE
cTopoHbl GbUIM NpUOIM3NTENIBHO Ha '/3 JutuHHee ocHOBamus. llTok jenanu
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Puc. 450. Sikops XVIII B.

1 - BepereHo; 2 — pora; 3 — nanbl; 4 — HOCOK pora; 5§ — OCHOBY4HHE J1aNbl; 6 — TpeH/;
7 — 3arutednkun; 8 — weitma; 9 — yxo sBeperera; 10 — ppim; 11 — Oyrenu wrtoxa; 12 —
WTOK; 13 — nonepeynoe ceyeHHe BepeTeHa, W3rOTORICHHOTO M3 JKeJNeIHbIX CTepPIKHEN.

—
—J

M3 AByX Jy0oBbIX OpycoB, KOTOpbI€ HA[CBAJIM HA IUEHMY M CKPEIUIAIIH
YETBIPbMSA MM LLUECTHbIO JKeJle3HbIMHU OyresnsiMu, rmocraBjieHHBIMH Ha Opychba
B ropayem coctosinvu. lllTok AKOps K KpasgM CyXHBAJICA: B CEpPe/IMHE ero
BBICOTA COCTABINANIA '/, €ro JUIMHBI, 4 Ha KOHL@AX — |5 . PaHee wWTOK, BeposT-
HO, U3TOTOBJIAJIK U3 OJIHOrO Bpyca.

CywiecTBOBaIN AKOPA ¢ H30THYTHIMH POTaMHU, KOTOpbIE TPUMEHAJIM B OC-
HOBHOM Ha TOProBbiX Cy[aX, HO HauboJiee pacrpoCTpaHeHHbIMU ObUIM AKOPS
¢ npAMbIMH poraMu. OHHM HAXOMWIMCh HA BOOPYXXECHUH BOCHHBIX CYyJ/IOB
Bwi10Th A0 1820 r. [lo3gHee OT HUX OTKA3aJIUCh BCIIEJCTBHE YACThIX aBApUH
CY[10B, BO3HMKABIUKX NpPU MX Mcnosib3oBaHuu. B 1810 r. B Anrsimu 6bu1 1axe
U3/1aH CTICLMAJIBHBINA 3dKOH, KaCAlUWMKHUCA IPOYHOCTU U HAIE)KHOCTH CYIOBBIX
lernen U AKOpeH.

K Havany XIX B. OTHOCATCA II€pBbIe MCCIICAOBAHUA, KOTOpbIE
MPUBEJIM K 3HAUMTEIBHBIM M3MEHEHMAM B KOHCTPYKLUMH TPaIHLHOH-
HBIX AKOoped. BaxHedluMMH M3 HUX ObUIM [OABJICHHE TMOJIBHXHOIO
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IITOKA, 3aTeM [IOBOPOTHBIX POroB, OTKA3 OT IITOKA (Nepeynciiensl B MOPAIKe
uX BBeJeHHA) . KpoMe TOro, cranu npUMEHATh CTaJbHOE JINThE JUIS W3TOTOB-
JICHUS AKOPEH.

B 1830 r. yieTeHaHT aHMIMHCKOro BOEHHO-MOpcKOro c¢orta Pomkep
Mocsie MHOTOJIETHUX HUCCIIE[IOBAHMA U OTIBITOB IPE/UIOXHIT HOBYI0 KOHCTPYK-
M0 AKOpS, KOTOPBIH CTaM Ha3bIBaTh ero umeHem. fixkope Pomxkepa, Koro-
PbIH TMPUMEHSAIM 10 MOCJIE[IHEr0 BPEeMEHH, MOXHO OTIIMYHTH OT JIPYIHX 10
HAJIMYKI0 XKeJIe3HOr0 IITOKA ¢ KBAJPATHBIM OTBEPCTHEM IOCpeIMHe. ITHM
OTBEPCTHEM LUTOK HA/IEeBAJIM Ha LIEHMYy BEpeTeHa W 3aTeM LUIUIMHTOBAJIH.

Puc. 451. Axops Poxkepa.

i toro yroBGbl CHATH WITOK, HEOOGXOAUMO ObUIO YJIaJIUTH PBIM, NMOITOMY
no3jHee ero 3aMeHu M ckoboi. llltox mor 6wiTe H lepeBsaHHbIM (pHc. 451).

K 1840r. ortHOCMTCA  NOsIBJIEHME  aaMUpaITedickoro Axopa’',
KOTOpBIH TNPUMEHAKWT M B Hacrosuee Bpemsa. Ero wusobperarens —
anrnuyanuy Ywisam [lapkep. BepereHo u pora 3toro skops, a Takxe
IITOK B TIONEPEYHOM CEYCHHH IIUIUNTUYECKHE, PpOora M3OTHYThI 110
OKPYXXHOCTH; JIallbl 3HAYMTEJIBHO MEHBIUMX pasMepoB, YeM JIalbl Mpex-
HUX sAxkoped. KemesHsld wToK mnoaBuxHOH. [loutH mnocpeaute ero
HaXOIMTICA [IPWIMB, KOTOPBIH YJEPXMBAeT IUTOK C OJHOH CTOPOHBI
Ha BepeTeHe, ¢ JPYrod CTOPOHBI BCTABJIAKT YeKY. Y aIMHPAITEHCKOro

' Anmupantefickuit sikoph nossuiacs B 1852 r. Ero KoHCTpyKumio pa3spaGoraim
MHXKEHephl aHImuickoro Anmupanteficrsa Ha ocHose skopeit [lepunra, [lapkepa u np.
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AKOPA OTHOLIEHWE JUIHHBI BEpeTeHa K Pory OCTalnoch Takoe Xe, KaK y npej-
1IeCTBOBABLIMX eMy (puc. 452).

PaBotaeT oTlaHHBIN AKOPDL cleAyrowuM obpazom. Skopb najaer Ha [HO
(ero uITOK pacrionaraeTcs ropu3OHTAIbHO) , IpHUEM HauboJiee TsXeNasa YacTh

1 i
i |

N

i

5
Puc. 452. AnmupanTteickHit AKOpb.

1 — mBepeteHo; 2 — pora; 3 — janbl; 4 — HOCOK pora; 5§ — TpeHA; 6 — MOJABHXHbIH
MTOK; 7 — wWIThIpb CKOOBLI; 8 — 4eKa; 9 — paiuychl KPMBU3HBI pOoTOB; 10 — ckoba aKops,

(Tpena ¢ poramu) Haxomurca BHM3y. Tak Kak pora siKOpsi OJJMHaKOBOIO Be-
ca, TO MEePBON KacaeTcA rpyHTa nATKa rperjaa. Ilog HaTsKeHMEM SKOPHOTrO
KaHaTa SAKOpb JIOKMUTCA Ha CPYHT, M €CIM ero UITOK IOpPU30HTalIeH, Jlana
3apbIBaeTcsi B Hero. Eciu ke rpyHTa KOCHYJICA KOHeElU IUTOKA, TO MOJ HaTs-
KCHHEM KaHaTa SIKOph NOBOPAYMBACTCA Ha KOHIIE IUTOKA M Jialla AKOPH BXO-
JIUT B TPYHT.

COBPEMEHHDLIE AKOPA

K 1821 r. otHocutcs M306pererue [ayKHMHCOM AKOpS C NOBOPOTHBIMH pora-
mu ¥ 6e3 mroka (puc. 453). Pora AKOps NOBOPAauHBAJIMCH Ha LUTHIPE, yCTa-
HOBJICHHOM B HHXHEM BWJIK006pa3sHOM KOHIE BepeTeHa. KoHusl poros 6bu1H
Be3 nanm M 3aKAHUMBAIUCH CTPENOOOPAa3sHBIMM HaKOHeuHWKamu. OxHako
IIPOLUIO [OYTH MOJICTONETHA, nmpex/ie yem usobperenue "aykunca 6wu10 ye-
TELIHO NMPETBOPEHO B XU3Hb ppanny3om @. MapTurHoM.

B 1846 r. anwrmuanu TpoTMaH nNpemIokun [enath AKOph C Ka-
YAKIMMMHKCA  POraMH, KOTOpPbIA [NPHUMEHSUIM Ha MNapoBbIX CyJax [0
koHua XIX B. ¥ 310ro0 Axops B TIpYHT 3JapbiBaeTcs TOJIBKO Of[HA Jiana,
Apyras, MOBOPaYMBAACH, NPHKUMACTCA K BEPETEHY W TEPEHOCHT TeM
CaMbIM TOYKY ONOpbl pabouedt Jamsl C TPeHJa Ha €ro CepejiuHy, 4TO
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yBeJIMUMBAeT [epXallylo CWiy #AKopa. BHauane wrok 231oro Akops
OeNanM JepeBAHHbIM, a 3aTeM M3 Xeje3a Kpyriioro npoguis: Ha KOH-
UaX WITOKA HMMENHCh Kpyrible npwiuBsl (puc. 454, a).

B 1875 r. Mapmun upen-
NOXWI AKOPb € KOPOMBICIIO-
BaTbIMH pOramMu (MX KOBWIM lie-
JIAKOM H3 OJHOI0 KYCKa Xe-
ne3a), KOTOpbie MOMIK TOBO-
pauuBatbcsi Ha 30-40° oTHO-
CUTEJILHO BepereHa. llltox
AKOpA OblJl BBINOJIHEH B BMIIE
XEJe3HOW  TI0NTOChl, KOTOpas
yBelMYMBada  ClUCIUIEHMEe  nan
C rpyHTOM (pHc. 454, b).

B 310 BpemMs NOABIATCH
MHOTOUYMCITEHHbIE BH[IbI AKOPEH.
B Auxrimmm B 1885 1. Anmu-
PAITEHCTBO  TIPOBEIO  CEPUIO
HUCOBITAHHKU M OIBITOB [UIsi Bbi-
ABJIEHUs Jiyduiero saxopsa. Um
ObUT MpU3HAH HECKOIBKO BHO-
M3MEHEHHbIH AKOpb MapTuHa.

B 1891 r. anrnmiickoe AjiMH-
PAITEHCTBO  MCHBITAIO  AKOPS
Unrnedpunbna, Xonna, bakepca u np. Mx ortmaBasiv ¢ OgHOIO ¥ TOro
Xe Cy/lHa T10oO0YepeHo, M MeCTO TnafeHusa oTMmevanu Oyixkom. 3arem
MallMHa cyadHa pabotana ABaauarh MMHYT CPeJHMM  XOOOM  Ha3a/l,

Puc. 453. Axops lNaykunca.

Puc. 454. Axopa: a — Tpormana; b — Mapruua.
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B TeYeHMe KOTOPBIX BOJ0JIa3 CIIEJIUII B BOJIE 3a MaHEBPOM H OMpeNeNisAs noJo-
XeHue AkopsA. Ha oTot pa3 npennoyrenue 6pu10 01A3HO AKOpK XO0/UIa, KOTO-
pbiit T1y6OKO 3aphIBaJICA B I'PYHT, NMPOH/IA JIMLIL HECKOJIBKO (yTOB MO JIHY
(puc. 455).

Puc. 455. Axops Xonna.

B 1892 r. ucubiTanusa ¢ teMu ke AKOpAMM ObUIM mpoBeseHbl B Bunb-
renbMcxadene B I'epmanuu. Yao6crBo paborsl ¢ skopeM Xosia nojaTBepam-
JI0Ch, O[IHAKO €ro [epXaluas CwWia OKasajnach MeHblue, yem Akopsa UHrie-
dwibga (puc. 456, a).

Ha puc. 456 nokasaHbl HeEKOTOpbIe BHIbl AKOPEH, KOTOpbIE TIPH-
MEeHfIlOT B Hacrosiuiee BpeMs. Kpome HHX CylecTBYWOT M Jipyrue, Ha
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IPUMEP OJIHOPOTMI AKOPb AAMHPAJITEHCKOrO THIA, KOTOPBIH CIYXHT JUIA
yCTaHOBKHM BOUYEK, T. €. MCMONb3YyeTCA KaK MepTBhIH Axopb (puc. 457, a).
CYUICCTBY!OT €uIe MAJICHPKHE YCTBIPEXPOIrHe AKOpH 0e3 1IToKa — KOUIKH
(puc. 457, b), a Takxe yeThipexporue akops 6es nan (puc. 457, ¢).
YrnoMsaHeM eule O IIaByYHX AKOPAX, KOTOPbIe TIPUMEHAIOT NPH Henoroe
Ha CyJax M LUTIONKAX VIS MX y[AepXaHWsA Bpaspe3 BoJiHe. PaHbile MX u3ro-

c

d 4 o f

Puc. 456. CoppeMennbie skops: a — Unrnedwisna; b — bonara; ¢ — ,, Aamupan”; d —
Mappens; e — Axcanuio; f — F. M. A, (MWiaHCKHX CTANErUIaBHIBHBIX MPEANPUATHI) .

TOBJIAJIM M3 KBAJIPaTHOrO KYCKa IApyCHHbI, KOTOPbIH HATATUBAJIM MEXIY
JIBYMsi NIEPEK PeLICHHbIMH KeJIe3HbIMH WM JlepeBAHHBIMYU Oasikamu, UX [UTHHA
COCTaBJIAJIa MOJIOBUHY JUTHHBI 6MMCOB y rpoT-Mauthl. OT KOHIOB 6anok rnpo-
BOJWIN TPOCHI, KOTOPbIE IIOCPEIMHE KPENHIX K TOJICTOMY mnepiuHio. K Hux-
HEMY KOHIly IUIaBYYero fAKOpA MOJBELUIMBAIM IPy3, 4 K BEPXHEMY — AKOp-
Hpiii Oy (tomOyi), uTOOBI AKOPH B BOJIE HAXOIWICA Ha ONpE/E/IEHHOM
riyOuHe.

Boopyxenue cynoB sxopamu. Kak yxe 6buio cka3aHo, Ha Cy/1aX IpeKoB
M PUMIIAH HAXOJIMJIOCh HECKOJIBKO sikopeit Ha 6opty. MX uuciio 3aBUceno ot
pa3MepoB cyana. B cpenHue Beka cy[la MMeIH OT YeThIPeX [0 LIECTH AKOpPEH
o6umm Becom 10—20 w.
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B XVII B. aurnuiickue cylia BOOPYXA/IH YEThIPbMA HOCOBBIMH HIIH
CTAHOBBIMH AKOPAMH, [IBYMS BEPIaMH U OJTHUM cron-aikepom’ . Bec Bepna
PaBHAJICA '/3 Beca CTAHOBOTO AKOPA.

B XVIII B. xaxgoe cyHO OGBIYHO HECHO ILECTb AKOpEH: HaubBo/bLIMK
AKOPh — ByXT (ero Ha3bIBaJM AKOPEM Ha/IeXK/Ibl) — MOMELLAIH T10C/Ie OJIHOTO
U3 HOCOBBIX fikoped. Bropeim mo BesMuMHe ObUI' 3aMacHOM AKOPb — 1UBApT
(,,iouTeHHBbIH™ AKOPH) ; XPAHUICA B HOCOBOM YacTH y rpoTta-noka. [lepennue

Puc. 457. Mansle skopsi: a — OIHOporui; b — KOWIKA; ¢ — yeTbIpex-
pOTHIt,

HOCOBBIC AKOPA: TUIEXT (BTOPOH WIIM BEPNIOBOUHBIA) M 1ArTMKC (MOCTAHOBOY-
HbIH WIM ILIBAPTOBHBIM) BHCEIM B HOCOBOM YAaCTH: NMEPBBIK — 10 NPaBOMY
BopTy, a BTOPOH — I10 JIEBOMY.

IIBa cron-aHkepa, KOTOpPbIC BMECTE BECH/IM MEHbLUE, YeM IUIeXT, 1Oo/IBe-
LWIMBAJIK 32 HOCOBBIM AKOPCM HanpotusB OyXra, YTOOBI HECKOJIBKO YPaBHO-
BECHTH ero Bec. Ha rasiepax npuMeHsIM YeTbipeXporue skops.

B Hacrosulee Bpems Kaxaoe CYAHO BOOPYXXAKOT [ABYMS CTaHOBBIMH
AKOPAMU (MX pasMelIalT B HOCOBOHM YaCTH CyjlHAa), rOTOBBIMHM K OT/aue,
OZIHUM WM [BYMSA 3anacHbIMH (OHM HaxoJATCA Ha nanybe, a Ha BOEHHBIX
Cy/ax BMCAT 3a BOpPTOM) M, 110 KpaiHel Mepe, IBYMS CTOIN-aHKEPaMH, KOTO-
pbie IPUMEHAIOT [JIaBHbIM 06pa30oM I1pH MaHeBpax CyJIHa B y3KOCTAX.

Bec akopei, HEOOXOAMMBIX JUIA BOOPYXEHHA TOro WJIM MHOTO Cy/Ha,
OMpe/esIAT UCXoas U3 ero obuiero oGbvema, a y BOGHHBIX CYJIOB — HCXOJs
M3 UX BOJIOM3MELICHHA.

' Beprnsl H cTOM-aHKepbl NpeacTaBnsior coGo#t Hebobiume AKOpA 0GBIMHOTO THIIA,
camblit TSOKENbIR BEeprioBbIf SKOPh HA3BIBAKOT CTOMN-AHKEPOM.
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CHAPSDKEHHME CTAPUHHbIX SKOPEHA

Ha cTapuHHBIX AKOPAX PbIM B MECTE COC[MHEHUA C AKOPHBIM KAHATOM [UIA
NMpeIOXPaHeHUsA MOCIIe/IHEr0 OT NepeTHpaHus OOMAaThIBaIM KYCKaMH CTapoi
MapyCHHbl — KJIETHEBUHBI, PONHUTAHHOW THPOM, a CBEPXY — TOHKHM KOH-
uoM — kjerHeMm (puc. 458, a). OObIYHO NMpPU KJIETHEBAHMM LIUTATH KIIETHA
YKJIa[ibIBaJIM BIUIOTHYI0 APYI K APyry (Ha puc. 458 no KJeTHeBHHE MOCTAB-
sieHbl Gensenn). B cHapskeHMe AIKOpeH BXOJWIHM IeHTep-LiTepTbl U Oyipen.

Puc. 458. CrapuHHbIe AKOpA:
4 — OKJIETHEeBAHHBIN pBIM.

1 — Gen3enu; 2 — KJIETHEBHHA;
b — nenrep- MM pUw-wTepTHI; ¢ — GyHpen ¢ TomGyem.
1 — kperuienue Oyipena; 2 — Gyipen; 3 — Tombyh.

IlenTep- MaM GMW-WITEPTHI — ITO [IB4 TPOCA, YKPEIUICHHBIX HA POrax
AKOPA € NMOMOLIbI) OrOHOB M MMEKLUMX Ha IPOTHBOIOJIOKHBIX KOHIAX Xe-
Jie3Hble Koyum. B koyum 3aBopwin nenrtep-rak duuu-ranei, uro6el skops,
BUCALIMA Ha KpambBone BEPTHKAIBHO, MOXHO GbUIO NEPEBECTH B TIOPH-
30HTAJIBHOE M0JIOXKEHHE JUIA 3aKperuleHus Ha 6opry (puc. 458, b).

By#pen — 310 TpOC, NpUKpeIUIeHHbIH K TPeHAy AKOPA C MOMOIIbIO He-
Gonpuroro crpoma. K npyromy kouuy 6Gyiipena npucoefuHsnu sxopHbIi
Oyn — TOMOyH, OTMeuaBLIMI MONOXeHHE OTHAHHOro sKops. Byiipen 1pu-
MEHAIOT U Ha COBPEMEHHBIX NapycHbIX cynax (puc. 458, ¢).
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SAKOPHbBIE KAHATbI

AKOpPHBIH KaHAT — 2TO KPENKUH TPOC, CIYXAUIMHA U1 NOCTAHOBKHM CY/IHA Ha
AKOPb M BEPIOBAHUA (BepNnoOBaTh — TAHYTh CYJHO NPH NMOMOLUK AKOPS).
Kanatel BrIOMpaOT B 3aBUCUMOCTH OT Beca saxops: 14 moimoB (35,6 cM) —
A Akopei Becom 3—4 1, 24 moiiMa (61 cM) — A Aakopei Becom 7—8 T.
CaMbli MOLLHBIA KaHaT Ha3biBaloT OyXTOBbBIM, /1ajiee 10 Mepe yMeHbLUeHHUS
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Prc. 459. SlkopHbie y3nibl: @ — WTbIK €O UularoM; b — nonywrslk;
¢ — pbibal KM IITBIK.

TOJILLMHBL  CJIE[IYIOT TUIEXTOBBIH M JarjiMkcoBbid. JUisi HeBonbLIMX sAAKOpeH
[pe/iHa3HaueHbl MaJiblc AKOPHbIE KAHATDHI U INIEPJINHMU.

Ho cepenuubt XVI B. cyna 6GbutH CpaBHUTENIBHO HEOONBIIIMMH, MOITOMY
PUMEHSAIIH JIerKue AKOPA M OTHOCHTENIBHO crabble sAKopHbie KaHaTol. AKop-
HbIH KaHAT COAMHAJIA C PbIMOM IITBIKOM CO LUIaroM; TO3/Hee 3TOT y3eJs
NPUMEHAJIM HA MAIBIX Cy[aX M CTaJM Ha3biBaTh NepiiMHeBbIM (puc. 459, a).

Co Bropon mnonoeuHbel XVI B. cyna craHoBsarcs Gonblue, nostomy
B ynorpebnedue Bxonsat Gosee MOlIHbIE AKOPHbIE KaHAThI, 3 BMECTO CIIOX-
HBIX Y3710B BpO/le [MEpIHHEBOro BAXYT 0Gosee NMpocThie, Hanmpumep Moiy-
IITBIK, KOTOPbIH nocie 1660 r. Ha 6onblumx cynax cTaHoBUTCA 06bIuHBIM. Ha
AKOPAX rajiep ¥ MajibiX cydax BsizaiM pbibaukue wthiku (puc. 459, b, ¢).

LEIMH

Ha cypnax npumeHsioT [Ba BMJa leNed: TakelaxHsle, 0e3 pacnopox -
B 3BEHbAX — KOHTPHOPCOB (B MeXaHM3Max [UIf [O/IbeMa TSXKeCTeH,
¢daios, Barep-lITaroB M T. [.), ¥ AKOpPHbIe — C KOHTpdopcamu. B ce-
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penure XVIII B. Ha cMeHY MOUIHBIM TPOCaM TPULUTH LIETH, OfHAKO Beeobuyee
MpU3HaHWE OHU TNOJIYUWIM 3HAUMTENIBHO [03xKe. Briepsbie AKOpHbie 1eNH
MOABHJIMCH Ha aHTiMickoMm cyase ,Kedt”, cnymennom Ha Bony B 1814 1.

Koutpdopcsl B 3BeHbA AKOpb-Lened ObUIM BBEIEHBI 103[IHEE, OKOIIO
1840 r. BestMuuHa 3BEHbCB 3aBMCEIA OT IMAMETPa WIH, JIPYTHMH CIIOBAMM,

o1 Kanubpa uenu.
4
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Puc, 460. Llenn.

1 — 3BeHO; 2 — KOHTpdoOpC; 3 — KOHIEBOE 3BEHO; 4 — COeMHMTEeIbHan ckoba; 5 —
BepmIOr; 6 — AxkopHasa ckoBa; 7 — cxkoba skopsA.

[lend M3roTOBNAIT KYCKaMH OIpele/IeHHOH [UTHIILI, TAK Ha3bIBACMbIMH
cMblukamu. JUiMHa cMblukn B MTasiun coctapisier 25 m, B Anruun 27,43 m' .
CMBIYKH 3aKaHYUBAKOTCH KOHUEBBIMH 3BCHbAMM Oe3 KOHT p-hOPCOB, KOTOPbIC
CKPEIUIAIOT JIPYT € APYrOM MPH MOMOLIK COEIMHUTEIBHOH CKOOBI. UTOOBI U3-
BexxaTh 3aKpPYyUMBAHMA 1ICNH, €CIU CY/IHO XOJMT BOKPYI AKOPS, HEKOTOPbIE
CMBIYKHM COEMUHAIOT JPYr C JAPYrom ocobpiM 3BeHOM — Bepmiworom. OHo
MMeeT KOJIbLO CO IIThIPEM, KOTOPbIH MOXeT CBODOIHO BpallaThCs BOKPYT
CBOEH OCH. PbIM WiIH CKOOY AKOPSA COGMHAIOT C LETbIO [IPH MOMOILX AKOPHOH

' B CCCP cranjapTHas JUIMHA CMBIYKH 23 M.
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ckoObl (puc. 460). XpaHAT LeNW HA Cy/IHE B CIELUAJIbHOM TOMEILEHHH —
LEMHOM WJIH KaHATHOM ALUMKE.

U3IrOTOBJIEHUE AKOPEH U UENEN
JJIA MOJIEJTH

fAlkopss M3roTOBIAIT W3 JIMCTA HEOUMILUEHHOH JIaTYHM, TOJIUIMHA KOTOPOro
paBHa TOJILIMHE BepeTeHa ¥ poroB. SIKOpb BbIYEPUMBAIOT HA METAJIJIMYECKOM
JIMCTE YEPTHIKOH M BBIPE3al0T IPH NOMOLLM CJIECAPHOHN ITHJIbI HIH JTOD3HKa.
OxonyaresnbHo 06pabaThiBalOT €ro HAaNWIBHMUKAMM, CTPOro cobsojas pas-
MeEpPbI YepTexa.

Jlaner AKops TOKE BBIPE3AKOT W3 JIATYHHOH IUTACTHHBI COOTBETCTBYIOLICH
TOJIILUHBI M TIPHTIAUBAIOT K POram.

IUTOK BBINOJHAKT U3 [ABYX JICTAJIEH W CTABAT HAa BEPETCHO C METAJLJIHYE-
CKOH OKOBKOM. [IpocBepnus B uieiMe OTBEpPCTHE, BCTABIIAOT B HErO MajleHb-
KOg@ JIaTYHHOE KOJIeUKO.

['oTOBBIH siKOpPB NOKPbIBaIOT JlakoM. Clielyer MMeTh B BHILY, UTO AKOPA
BCEX THIIOB BCErld M3TOTOBJIAJIM M3 XeEle3a U Kpacwiu B uepHbId user. s
MaJIbIX MoZeNeil AIKOph LEeIMKOM JIeNaloT W3 OJIHOT0 KYCKa JIAaTYHH, BKIIH0Yas
BepeTeHo, pora M Jialbl.

[lemn ¢ xoHTpdOpcamMu M3rOTOBJIAKT M3 JIATYHHOH 1Lenoyxku. Jlerkumu
ylapaMH MOJIOTKA 3BEHbAM IPHIAI0T OBAJIbHYI0 (POPMY, 3aT€M NPUNAUBAIOT
K HAM KOHTP}OpCHI U3 JIaTYHHOH 1poBOJIoYKH. UToOk! y106Hee ObL10 NasATh,
HENOYKY HYXHO [PCABAPUTEIBHO PACTAHYTh Ha [1epeBAHHOH [I0CKe IIpH
MOMOIIH MAJICHBKHUX IUTHIIEK .

MEXAHHU3MbI U ObOPY IOBAHUE
JUIA PABOTbI C AKOPAMH

Kpome sxoped M AKOpHBIX Lened B AKOPHOE YCTPOHCTBO CY[HA BXOMSAT
LOTWIH, Opalinmuiin, AKOpHbIE KIIK03bl, LENHbIE CTOMOPA, KHEXThI U IPHCIIO-
CODJIEHHMA UIA KPEeIUICHUA SKOPHOM LiellH.

[TongHATh AKOPH ¢ IpyHTa WIH, KaK FOBOPAT, BHIOPATh AKOPb, MOXKHO
mM60 BpyuHyio (TaK NOCTYIaJIH, HAIPUMED, HA MAJIbIX CY/IaX B JIOHCTOpUYE-
CKYI0 2M0XY), JIMBO ¢ MOMOIIBIO 1NKiIeH (Ha PMMCKHX cyaax w3 o3epa Hemu
yxe Obul HaljleH NPOTOTHI IIMWIA, KOTOPbIH COCTOMN M3 1WIaTdHOpPMBI,
BpallaBIUEHCA HA LIapax) .

Wimune — ofUH M3 BaXKHEHIIMX MEXAHM3MOB, CIIYXAUIMH HE TOJIBKO A
noabeMa AAIKOps (B ITOM CIIyYae ero Ha3blBAKT AKOPHBIM LITMTHIIEM) , HO U JIJIA
nogbeMa peeB, ClyCKa M I10[beMa LUTIONOK W T. . Ha crapuHHbIX cynax
OOBIYHO MPUMEHSIIN /1B LITHIIA: GOJIBILION M MaJIbIH.

Wmwib  cOCTOAN M3  LINWIEBOH KOJIOHHBI WM  Crosiba, BepXHASA
YacTb KOTOpPOrO HMeIa BOCBMHIPAHHOE TOIEPEYHOE CEeYeHWEe W Ha3bl-
Bajlach IUNUHAENEeM WiIM BepeTeHoM. Ha ©OokoBbiX rpaHax BepercHa

YCTAHABJIMBAJIM HECKOJIbKO peGep — BeubricoB. Hajy HUMH  HaXo/u-
Jlach TONOBA IUNMMIA — [POMIeld, MO OKPYXHOCTH KOTOpPOro Obuld pac-
mpefielieHbl  KBaJIpaTHble OTBEPCTHA — IUMWIb-TaThl — JUIA YCTaHOBKH

BBIMOOBOK pbiyaroB. C  NOMOLIBK TMOCTEJIHHX Ha LIMWIbL TepeaBajiu
Bpalwiaume ycunusa. CpefHioo 4YacTh IUMWIA, BOKpPYr KOTOpoH o6ma-
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THIBAJIK AKOPHBIA KaHaT, Ha3biBaM Dapabaxom, win Oaiiepom. Urober BoC-
NPeNATCTBOBATh BPALICHHIO IUIMISA B MPOTHBOIOIOXHYI0 CTOPOHY, B OCHO-
paHuu HGapabaHa — masnrejie — e1aIM KBaJIPATHbIC OTBEPCTHA, B KOTOPbIE BXO-
[IWIM Nassl — [IepeBAHHBIE IIThIPH, YyCTAaHOBJIEHHBIC Ha NasyGe BOKPYT LLUIWIIA.

Bonbime Wi uMenu no asa GapabaHa, OJHH U3 KOTOPBIX HAXOIMIICH
Ha mepBOW (HuxkHei) nanybe, a npyrou — Ha BTopod. X npumensiu rnas-

e
——

Puc. 461. CrapuHHBI€ LUMHIH;: @ — Malbif aHTJIMACKHMH; b — GoNbIUON aHrIHACKUA; ¢ —
HeGoNbLION cpe/iHeB eKOBBIH.

*

1 — mrMneras KOIMOHHE WK cTonb; 2 — BeNbIChl; 3 — INUHOENb MK BepeTeHo; 3a —
Bannep unu Gapaban; 4 — ppomren; 5 — WNWIL-TaThl; 6 — KBajPaTHble THe3/1a B naj-
refae IS 33CTOMOPUBAHMA WITNWIA najamMu; 7 — nanbl; 8 — nanry”; 9 — BenbncosBble ne-
pembriku; 10 — nanda; 11 — BpiM60BKaE; 12 — BBIEMKHM MEX/1y BeJIbIICAMY JUIA VB eITu-
YeHHH TPEeHUdA TpoCca.

HpIM 06pa3oM [Uid IOAbEMA SAKOPEH, NPH ITOM OJHOBPEMEHHO paboTaiu
JIIOIM, HAXOMBIIMECHA Ha ABYX nanybax. KojioHHy MaJioro uinusis ycTaHaBIIu-
BaJId Ha BTOPOM WIM Tperbed mnanybe, a ero OapaGaH BeIBOIMNIM Ha Oak
(puc. 461, c¢).

Ilmin COBpeMEHHBIX MapyCHBIX CY/IOB HEe UMEIOT CYIIECTBEHHBIX OTJIH-
YMHA OT IUTMMIIEH CTAPHHHBIX CYOB. OHM COCTOSAT U3 OCH — ILIHUH/ENA, HA KO-
Tophlk Hajer OGapabad. Ha noBepxHoct GapaGaHa HaXO[MTCA HECKOJBKO
M30THYThIX [IEPEBAHHBIX WIH MeTaJNIHYeCKUX pebep — Benwricor, obecrevu-
BaloLmXx Oosice MIOTHOE INpWieraHue Tpoca K GapabaHy npy ero BpaiyeHMH.

[Tocne BBemeHus Lened najren IUNMWIA HM3MEHWIM. B  ocHoBaHue
Gamiepa  nocraBuiM  uenHow OapabaH  — 3Be3OYKY, MO3BOJIABLIYIO
ynepxuBath 1enb. B 31Ol 3Be3nmouke (HasbiBaeTcs no GpamMMIMM  M30-
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Puc. 462. llmuu: a — OOGLIKHOBEH-
Hblll; b — co 3Be3pouxolt (,,6ap6o-
THH-KONBI0'") ; ¢ — ¢ 0ObIKHOBEHHOR
3BE3[I0YKOH.

1 — Gamnep unu Gapan; 2 — WMUIb-
rarel; 3 — pgpomren; 4 — BENbICHI;
5 — npanbi; 6 — AepeBAHHOE NMOAKpe-
IUieHMe noa INmdnemM; 7 — MNAIryH;
8 — mmHOens; 9 — 2Be3pouxa; 10 —
ueneorbofiHuK; 11 — BeimOoBKa.




Gperatens ,,6apbOTHH-KONDBIO) BHavase Jelajiv rHesia, umeslme Gopmy
3BeHbEB AKOpb-LENH; a 1o3/iHee — KpecToobpasHbie BhIeMKHU. UToGe! ObUIO
jierye CHMMAaTh AKOPHYIO LieNb CO 3BE3/IOYKH, Ha (yHIaMeHTe IINMWIA yCTa-
HaBiMBalT ueneotboMHuK (puc. 462). Ha coBpeMeHHbIX Cyax ILNWIX TIpH-
BOJIATCA BO BpallleHHe NTaPOBBIM HITH JJIeKTPHUECKMMH NIpUBOAaMu (pHc. 463) .

Bpawmunu nosasuincs B XVII B. Ha Toproseix cyaax. 310 ropu3oHTalb-
HbIC LLUIMWIK, cOCTosumMe M3 ABYX OapaGaHOB, OCb KOTOPBIX — BEPETEHO —
MojyiepKuBasiach JByMs GOKOBbIMU OMTeHramu. BepereHo BBIXOIWIO uepes
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Puc. 463. CoBpemeHHbIR
IMEKTPHYCCKH M TUITHITH,

GUTEHTH HapyXy, Ha ero MOBepXHOCTH UMEJICA PA/l KBA/IPATHbIX OTBEPCTHH -
IITH/IB-TATOB — JUIA YCTAaHOBKHM BbIMOOBOK. [Tocpenune Gpawnunis Haxonm-
J1aCh KOJIOHKA, HA KOTOPOH CTOAJIM MaJibl, CKOJIb3UBILIKE 110 3yGUaThiM KoOJIe-
cam BepeteHa (puc. 464).

Bonee nmosguue Opalunwiv NPUBOAWIMCH BO BpalleHue BaslaHCHpOM —
KOPOMBICIIOM, TOJIbIMaBIIMM U ONYCKaBUIKM TaATH. [locnenuue, B cBOI0 oue-
penb, MOJAHUMAIIM U ONycKalu 060MMbI, 0GXBaThiBaBIlIMEe BepeTeHO Gpalumnu-
ns. B pesynbrate 310ro najibl 060HAM — cobauKK — IEHCTBOBAJIM Ha 3yOuaThie
Koneca, KOTopble Bpaliauch BMecre ¢ 6apabavom. C 60xoB Bpammuis umen
[ABa NONOJIHUTENIbHBIX OapabaHa — Typauku, KOTOpbie NPUMEHAIIUCH TIPU
IUBAPTOBHBIX onepauusax (puc. 465).

B 1896 r. aHriMyaHe M3roTOBWIIM >KeJI€3HbIH Opalunwib, 110 YCTPOHCTBY
AHAJIOTHYHBIA JIEPEeBAHHOMY, KOTOpbIH paboTan TOXe TNpH TNOMOILM
banaHcupa.

[TapoBbie Opalunuwin (NOABHIMCH HAa TMAPOBBIX CY/laX) MPHBOIMIIKCD
B JBHXXEHHWE [IBYMA MNapOBBIMM ILMIIMH[PAMHU, UIATYHbI KOTOPbIX Bpallaliu
HeHTpabHble 3ybuaThie KoJieca. B cnyvae HeobxonumocTu paboty Opaiunuid
MOXHO ObuUl0 O6ecrieunTh OalaHCHPOM, NMPUBOUMBIM B JIBHXEHHE BPYUHYIO
(puc. 466) .

Ha coBpeMeHHBIX mnapycHbix cyjax Opawmnuie paboTaer OT J1eKTpo-
motopa (puc. 467). IlpaBna, Ha MalbIX Cy[aX M CEHYaC MCNOIb3yHT Opalu-
UK C PYYHBIM IPUBOIOM M pelyKTopoM (puc. 468) .
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Puc. 464. Bpawmns XVII-XVIII BB.

1 — Ourenrn; 2 — OGapaban; 3 — wmwib-ratsl; 4 — Tpasep3a; 5 — nanel; 6 — 3ybGuarbie
Komneca.

i

Pm\ | L “\:I'/

I
\ )
\

L“g' :
= ’

T { \)

)
A
"{)7”-%" SN

e e 74

7
[~

Y™

Puc. 465. bBpauwmwie XIX B.

1 — KONOHKA; 2 — KOPOMBIC/NO; 3 — TATH; 4 — OuTeHru; 5 — ,,noaymwku”; 6 — KHHULA;
7 — Bapabaubl; 8 — Typauku; 9 — nan; 10 — oBGodima; 11 — 3yBuaroe xoneco; 12 — Tpa-
Bep3a; 13 — pyKofATKa KopoMbicyia; 14 — cobaukm.
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3aMeTuM, YTO AKOPA HA NAPYCHBIX M TOProBhIX CyJdaX BbIOMPalT U OT/1a-
10T B HalllM IHK ¢ NMOMOILbI0 Opallnwie, Ha BOGHHBIX — C IIOMOLUbIO LUTUIIEH.

AkopHble KMO3bI — ITO LMIMH/IPUYECKHE OTBEPCTHUS B HOCOBOH YaCTH
Cy/Ha, Yepe3 KOTOpbie NPOXOAAT AKOPHbIE KaHAThl WIM Lenu. PacTpy6bl Kitio-
30B Ha CTapMHHBIX CyJaX GbUIH CBHHUOBBIMH, 2 HA COBPEMEHHBIX OHH XKeJIe3-
Hble, KJIIO3bl BBINOJHAKT POJIb INPOKIIAJAKH MEXAy sAKopeM H Ooprom
(puc. 469). Jlna repMeTHYHOrO 3aKPbITHA KJIKO30B CBEPXY BO BpEMSA IUIaBa-

Puc. 466. Ilapopo#t Gpalunmuwib €O BCIIOMOIaTesIbHbIM pYYHBIM TpH-

BOMIOM.
1 — 3Be3MOYKH; 2 — TYpauku; 3 — napoBo# umnuHap; 4 — nanybHbie
KmMo3sl; 5 — cronop; 6 — ueneorGoiHUK; 7 — KOpombiCcino; 8 —

MydThl; 9 — PYKOATKH KOPOMBICITA.

HUA TNPUMEHSUIM [IepPeBAHHbIC NPOOKH, HA3bIBABIIMECH KIIHO3-CAKAMH, WIH
MapyCHMHOBBIC MEIIKH, HaOUThIE BOPCOM.

Cronop AKOpH-UENH — ITO YCTPOHCTBO, HaXO[sALIeecs Ha nanybe mMexily
AKOPHBIM KJTI030M H GMTEHroM M CiyXaluee Ui CHATHA YCWIHH CO LINUIA
unu Gpawmuns npu sribpaHHom skope (puc. 470) .

BHUTeHIrH yCTAHABIMBAIH MEXJ1y CTONOPOM LeNd U AKOPHBIM LUMHIIEM;
MX Ha3HaYeHHe — Y[EPXKUBATh lleNb, KOrJa AKOpb JIeXHT Ha rpyHre. Ha cra-
PMHHBIX CyJaX TOXe MMelnuch GUTEHTH, Ha KOTOpble KpPENHIH AKOPHBIA Ka-
HAT; CaM KaHAaT XPaHWIH B CMNELUMATIBHO OTBEICHHOM MeCTe WJIH KaHaTHOM
amuke (cMm. puc. 141). B xayecTBe JOIOJHKTEIBHBIX CTONOPOB MPHMEHAJIH
KOpPOTKHE OTPEe3KH e WIK TpPoCa — LENHbIe WIH TPOCOBbIE CTONOPDI, KO-
peHHBIE KOHIBI KOTOPBIX KPENWIn Ha obyxax, BOUTBIX B nanyby.

Jaxumuodi noananyOHeit  cromop (manybGuas manmmuka). Iems
MPOXO/MAa depe3 WIWIb WIM Opalinmwib KW NalyOHbIA KI03 B UENHOH
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Puc. 467. bpamnune ¢ NIEKTPOMOTOPOM.
I — 3Be304KH; 2 — MydTel; 3 — TYpaukH;
4 — JIEHTOYHBIH TOPMO3; 5§ — IEKTPOMOTOPp.

Puc. 468. Bpauinuie ¢ py4YHsIM NIPUBOIOM.

1 — 3Be300uKkH; 2 — MydThl; 3 — neneoTOOHHMK; 3 — nanybHble KITIO-
3bl; 5 — TYpauku; 6 — PYKOATKH PYYHOrO MpHMBOJA.



8LE

Puc. 469. SAkopHbiit kw3 cos-
PEMEHHOIO Cy[IHa.

Puc. 470. Cronop sikopb-uenu (cronop Jleroga).

Puc. 471. 3axumMHOH noa-
nany6ueiit cromop (nany6-
Has MalIMHKa) .



AUMK. Ha CoBpeMeHHBIX Cyax MpeyCMOTPEHO NpefOXPaHUTENIBHOE YCTPOH-
CTBO, Haxojsiueecs Mojyie nanyBHOTO KI03a U MpPeCTaBIISAIOWEE elle OJIHO
30KHMHOE MpUCIocobieHne A AKopb-uend. Ero HasHayeHne — npenorspa-
THTh CAMOMPOU3BOJIbHYI0 OTHavy ueru (puc. 471).

KPEIUIEHUE AKOPA HA BOPTY
CTAPHHHBIX CY10B

JU1a ycraHOBKH AKOpA Ha OOpTy CyaHa CIIyXWIH ClelMabHble YCTPOHCTBA
M [1eNIbHBbIE BELM, 3 UMEHHO: KpaMObombel ¥ puu-6anku ¢ Tansamu, nogbeMHoe
YCTPOHCTBO [JIA 3alIaCHOr0 AKOPS, PA3IHYHBIE TPOCHI — NEPTYJIMHHU, PYCTOBbI
M HAUTOBBI, 2 TAKXKE AKOPHBIE MALIIMHKH, LK YHBI H 11p.

Kpambons! npencraBnsioTr coboi GankH, BbICTynawuwme 3a 60pT cynHa,
XKECTKO coeavHeHHsie ¢ 6axoM. B obpamenue onu Bouvu B XVII B. Ha BbI-

Puc. 472. KpemwieHne sikopell Ha
cymue XVIII B.

1 — npaeBpid CTAHOBOW AKOpPL —
mwiext; 2 — 6yxr; 3 — duw-
wirepTsl; 4 — bBy#pen; 5 — TOM-
6yin; 6 — pycroBel; 7 — AKOp- et d ’ o -
Hbii KaHaT; 8 — KaT-TAIH. ' E==T A e T

CTynaBuleM KOHHE KpambBona HaXO[AMJIMCh LUKHB-TaThl CO LIKHBAMHM, Yepes
KOTOpbIe NPOXOIWI TaJipen Kar-tajied Wik kara. KpamGonsl cnyxunu s
»B3ATHA AKOPA Ha Kar’, T. €. [UIA NOATATHBAHUA FaKOM KaT-TaJledl pbiMa
skopA nop Ganky (puc. 472-475). Ilocne 310ro0 B pbiM AKOPS 3aBOMIH
TOJICTBIM KOHEL[ /X 11eNb — TePTYJIMHb, KOTOPbIA Kpelnwin Ha KHexTax baka.
Ha HeKOTOphIX COBpeMeHHBIX NMapyCHBIX CyIaX BMECTO KpaMOGO/ NMPUMEHSAIOT
OBOPOTHbIE KAaT-Ba/IKH WIM CTABAT MaJICHbKHE JKEJIE3HbIC K PaHbl.

lenrep- win ¢uw-Ganku. Yxe yNOMHHAIOCh, YTO CTapMHHbIE AKOPS
CHabXam¥ QHIL-IITEPTaMHU, MO3BOJABLIMMYU 3aKJIaJ(bIBaTh B HUX rAK COOTBET-
CTBYIOLUMX TalIeH, VI TOTO YTOOBI NOCTABHTh AKOPb B TOPU30HTAIIBHOE OJI0-
xeHue. (ITH TanM HasbBIM QUIL-TAIAMM, UX IAK — NMEHTEP-TakoM, Ganku,
PacrosyioXXeHHbie B KOPMY OT KpaMGOJbl, K KOTOPOH MOABEUMBAIH DULL-
T, — QUII-BaIKOM, a caMy omepauuio — ,,B3sTb AKOpb Ha ¢pu”). Bo BTO-
po# nosouHe XIX B. cHavana Ha DONMBLIMX NMapyCHBIX Cy/aX [UIA ITHX LeJeH
CTallH NPHMEHATh KpaHbl. Ha Manbix cynax uil-Tanu Kpenwix Henocpesct-
BEHHO K JIpaperly, YKpeluleHHOMY Ha Kpaciuue GpOK-MauThl.

PycroBel — 310 Kpenkue pacTUTelbHbiE TPOCHI, KOTOPbIE CITYXKHIIH
WIS KpelvieHusi Akops y Gopra cynHa nocine B3sitHA ero Ha ¢wum. Ko-
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PEHHOW KOHell pycToBa KpEenuin Ha CTouKe dansiibopra, a XOA0BOH [IBaX/1bl
WK TPWXKAbl 0OMaThiBaJIM BOKPYI POrOB AKOPA W YKJ/a[biBany Ha OWTEHT.

Ha coBpeMeHHBIX MapyCHbIX Cy/1aX BMECTO PacTUTENIBHOrO pyCTOBA NpH-
MEHAKT [IBe TOHKHE LCNH, KOPEHHbIE KOHLbI KOTOPbIX KpenaT Ha Qasnbii-
Bopre K coorBercTBYloWeM BuTeHre. TakHe pycToBbl OBXBAaThIBAWOT Bepe-
TEHO AKOPA M KpelAIcs Ha AKOPHOH MaumHKe (CM. puc. 472-475).

Puc. 473, Kpennenue sxops Ha cyaue XIX B.

1 — NeBbIH CTAHOBOW AKOpL parndkce; 2 — kpamdon; 3 MEPTYIHHL M pYCTOB; 4
OGuTeHr oM NepTYNHMHA; 5§ — NpoOCTasd AKOPHAA MALUMHKA,

AKopHble HAUTOBBI — 3TO HEeDOJIbIIME LENM WIM PACTHUTE/IbHbIE KOHIBI,
KOTOpbi€ BO BpeMA IUIABAHMA [IOIOJIHUTEJIbHO HAKJIa[b!BAOT Ha AKOPb,
B MTOMOILLb PYCTOBAM.

SKopHas MalIHHKa — 3TO YCTPOMCTBO, IPEAHA3HAYEHHOE [UIA MIHOBCH:-
HOHM OT[au¥ PyCTOBOB. B 3aBMCMMOCTHM OT MCIIOJIHEHHA PaIMUAIOT [POCTHIE
WK [IBOHHBIE AKOPHBIE MALUMHKH (CcM. puc. 473-475).

lUkyH, vn¥ AKOpHAas NMOAYLIKA, — 3T0 METAUIMYECKHUH JincT Ha Dopry,
B KOTOpbIH YIMPAlOTCA pora AKOp#A, KOrja OH 3akpeiieH y Oopra
(cm. puc. 475).

Kpan nnsa 3anacHoro sikopsi. Ha HEKOTOPBIX NMapyCHBIX U COBPEMEHHBIX
CyJax B HOCOBOM 4aCTM YCTAHABJIMBAKT HEDONBUION KpaH, MO3BOJIAILKH
B3AiTh AKOPb HAa HOCOBYKW NajnyOy MM BBECTH B [ICHCTBME 341'aCHOM AKOPb
(puc. 476) .
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Puc. 474. byxT cygna XIX B.

1 — AKOpb; 2 — PYCTOBBI; 3 CTOHKM JUIH AKOPA; 4 — OBOHAHAA AKOpHAA MAlIMHKA:
3

5 — HAHTOB AKOPA.

Puc. 475. Kpemnenne skops Ha To3aHedIuux
MapyCHBIX Cy1ax.

1 — Axkopb; 2 — kpambBon unu kar-Oanka; 3 —
Kar-T&lIH; 4 — pYCTOBBI; § — HKOPHAH MALIMH-
Ka; 6 — LIKYH.

Puc. 476. Kpan ans sanac-
HOTO SIKOpS.
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MEJIKHUE CYJIA

Majbie IUTaBCpe/ICTBA MOTYT NMPUBOIMTBCA B JIBHXKEHUE BEC/IAMH, NIApyCaMH
WIM MOTOPOM M TpC/IHA3HAYCHbI JUIA NEPEBO3KHU JIIOJIEH W HeDOJLIIMX rpy-
308 B rapaHax. K HMUM OTHOCAT JIOAKHK (UUTIONKH), B TOM YMCIIE M TIPOTY-
JIOYHbIE, MaJlble MapycHble CY/1a U MOTOPHbBIE KaTepa.

[pebubie nogku (uvnonku). JIoAKU yxe B KOHLE [TOMCTOPHYECKOTO
MepHOa CIYXKWIM JUIA [epeBO3KM Jiojied M rpys3oB. [lepBas Takas
Jo[lKa — MHpora WIM oaHoapeBka — Obula BbytonOiieHa M3 CTBOJA
JepeBa M JIBUrajiach MpH TNOMOLIM KOPOTKUX Becesi — rpebkoB. 3Ha-
YMTENIBHO TO3/1Hee Becsia ObUIM  yCTaHoBJIeHbI Ha Ooprax W c/enaHbl
MoBOPOTHBIMU. C 3TOr0 BpeMEHM MCTOPHMS JIOJIOK HEpa3pbIBHO CBSA3aHa
C MCTOpHEH Cy/oB. B Hacrosulee BpeMs pa3jiMyHble KOHCTPYKUMH JIOLOK
B 3dBUCMMOCTH OT HA3HAYEHUsA U MECTa MOCTPOHKH MOIYT UMETh pa3iuy-
Hble HAUMEHOBAHUA .

bapka3zamu HazpiBaloT OGOJIBIUKME W KpelKHE UUIIOIKK B TOPrOBOM
1 BoeHHOM driote (puc. 477, a, b). UX ucnons3yor oA pa3nuuHbiX pabor
B MOpe, HallpiMep /UTA 3aBO3KH sikope# U T. 11. (puc. 478).

Monybapkassl (rpebHbic Karepa) NMPUMEHAIOT JUISA TEX Ke LEJeH, 4T
u 6apkassi (puc. 477, c—f).

Anel 10 cBOMM pasmepaM MeHbllle, yem nonybapkassl, umeloT Oonee
ocTpblie OOBOMbI, NMPHUMEHSAIOTCA JUIA Pa3JIMYHBIX 1leJIeH, B OCHOBHOM TMpH
IIBApTOBKAaX. PaHbiue WX HUCNONB3OBAIM JUIA CBA3H MEXAY CydaMH
u Geperom (puc. 477, d). CywecrByior 0osiee M3ALIHBIE TPOTYJIOUHbIE
siapl  (puc. 480, ¢), a Ttakxe cnacaresibibie. Ha nociegHux umerrcs
BO3JIyILIHbIC AUMKH. fl1aMH BOOpYXalT KaK BOEGHHbIE, TAK W TOProOBbIe
cyna (puc.479,b u 480, a) .

Bens6oThl HaXOIATCH B 1IEPCOHAJIBHOM MOJIb30BAHWM aJAMMPAIOB H KO-
MAHMpOB KopabJied. B MTaIbAHCKOM BOEHHO-MOPCKOM ¢oTe NOA Bellb-
6orom (baleniera) NMoHUMAIOT JUTHHHYIO OCTPYIO LIWIIONKY, HOC U KOPMa KO-
TOPOH HMeT ofuHaKoBbie o6Boabl (puc. 480, b). Panbuie BensboTom
(no-aurn. Whaleboot: Whale — kut, boot — uunonka) HaspIBaJId LUIIOINKY,
pe/IHA3HAYCHH Y10 JUIA KUTODOHHOI O npomsbicia (puc. 479,c¢).

Muka — 5710 Jlerkas W y3Kasd UUTI0NKA, NpCAHa3HauYeHHad U1 pa3besfion
KalMTaHa ¥ oduuepoB TOprosuix cynos (puc. 479, d). 'mukaMu Ha3bIBaOT
M 2JIEraHTHbIC JUIMHHBIC M Y3KMe TPOryJiOuHbIC IUTIONKH, a TaKXe KJIaCCH-
YECKYH) TFOHOYHYH; MOCJIEAHAsE UMEET OcoOble CHAEHBA — CIIaW/ibl, nepe-
JABHUTAIOUIHECA HA POJIHKAX.

AKaneMHYecKHe NOJAKH JIerKHe C YKIIIOYAHAMH, BbIHCCEHHBIMM Ha
ClelIMalIbHBIX KPOHUITEHHAaX 3a 60pT TaK, 4T0Obl OBIT GONBIMHA pbivar. AKa-
JIeMHUYECK HE JIOJKH TOJIBKO C OJIHUM I'peblIOM Ha3bIBAIOT CKUDAMH.

Kanor (7) (wran. canotto) - 570 HauMeHbLIAsi M3 [POrYJIOYHBIX
DUIIONOK, [PWMEHAWUIMXCA Ha TOproBeiXx cyaax. OHa HMMeeT OuYeHb
OCTPBIH KOPIYC ¥ MPHBOAUTCA B JIBHKEHHE LLIECTHIO-BOCBMBIO I'pebLAMM.
B crapuHy 71ax HasbIBaIM UUNIONKH, HAaXO[AMBLIMECH HA BOOPYXKEHUH
TOProBbIX M BOEHHBIX Cy/[0B M [peJHa3HAuaBLUIMECH VI pPa3be3ioB
B noprax. OHu wumenn B juHy ot 16 o 36 ¢yroB (4,88-10,98 m).
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Bo Bpems IUiaBaHMA WX YCTGHaBIMBAIW MEX1Y (OK- M IPOT-MauTaMH MIIH
Ha WKapyTe, OUHY B APYIyI0.

Kanku, ckudst u denoku — 310 HeGosbILMe LUTIONKH, HAXOAUBIIMECH
Ha ranepax. CkudamMu Ha3pIBa/IM M LTIONIKK cyaoB XIV B,

CnacarenbHble WKNKH C BO3YIIHBIMH AlMKaMH GbiBaloT 160 rpeb-
HbIMH, JIHOO MOTOpHBIMU. MUcrionb3yroTcs GeperoBbIMU cnacaTe/IbHbIMH CTaH-
unsamH. Ha Gosbuine HUTIONKH YaCTO CTABAT ABUIATEb.

labapsi (?) (wran. burchiello) — Gonbuime, TAXeIbIC UUTIONKH 1A Nepe-
BO3KH 1aCCaXKHUPOB U TOBAPOB IO peKaM WK KaHajlaMm.,

Fouponsl — 3HaMeHUTBIC BEHEUMAHCKHE JIOJAKH € [UIOCKHM JIHHLILEM,
ACHMMETPHYHBIM  [IOTIEPEYHBIM  CCYCHHMEM W BBICOKO MOAHATBIMH OKO-
HEYHOCTAMM, O/IHA M3 KOTOPbIX YKpalleHa KeJIe3HOH rpebeHKon. Yrpas-
jsieT e oauH rpeben ¢ nomoubio Becsna. Kawora rouuonsl o0TAHYTa
MaTepHeH.

B XIII B. roHn0/10# Ha3bIBaIK CYHO [UTHHOM 10 24 ¢yT1OoB ¢ 12 rpebua-
MH, KOTOPOE IPHHAIIEXKAIO I0KY (pHc. 481).

baiinapka — MajieHbkas JIO/lKa JUIA OJHOTO 4eJIOBEKa, YNpasjisiemas
JABYXJIONMACTHBIM ~ rpebkom. HMmeer [ulockoe JHMUIE W OCTpble  HOC
W KOpMY.

Kanos - nerkas J510/IKa [UIfi OIHOTO YeJIOBeKa, MPOMCXOAALEA OT
KasiKOB 3CKMMOCOB.

Ha HexoTOppIX ULIIONKAX Kpome Becell TNPHUMEHAKT M Mapyca.
Tax, Gapkaspl, a/ibi W BebOOTBI MMEIOT KOCOC WIM LUTNPUHTOBOE BOOPY-
KeHHe.

Mansie napycHsie cyaa NpUBOAATCA B [IBHXEHHE B OCHOBHOM [apycaMH.
K 5TOH Kateropum OTHOCHAT cyda Bojou3menieHueM a0 100 T, a HMEHHO:
HaBMCE/I0, TapTaHbl, Tpabakkos10, phibOIIOBHBIC TapyCHble Cyfda, a Takke
MHOTOYHC/IEHHbIE THIbI MAPYCHBIX CY/I0B, OOBIYHO Ha3bIBAEMBIX AXTAMM.
[Mocnennde pasgenswT Ha Kpedcepckue (npejiHas’HaueHbl UIA UIMTEIbHBIX
peHCOB) M roHouHple (00:1a1al0T 0OCOOBIMH KaYeCTBAMMU U CTPOAT 110 MEX1y-
HapO/IHBIM IpaBuiam) (puc. 482—-483).

AXTBI MOTYT 6bITh NapyCHEIMH, MOTOPHBIMH, NAPYCHO-MOTOPHBIMH WIIH
MOTOPHO-IIAPYCHBIMH.

[lapycHble AXTbI pasfe/ifAl0OT HAa KJIACChl B 3aBUCHMOCTH OT BOJOM3Me-
LLCHUA, MAPYCHOCTH W dopMbl Kopriyca. Tak, CylecTBYIOT SIXTbI MeX1y-
HapO/IHBIX, HAUMOHAIbHBIX M CBODOHBIX KjlaccoB. B 3aBHCHMOCTH OT nipume-
HEHHOT'O, BOOPYXKCHHA pA3JIMYAIOT AXTbl ¢ PEHKOBBIMU WIH GepMyICKHMH
11apyCaMH, C BOOPYXKEHHEM ILUXYHbI, TCHIEpAa, HOJA WIK Ke4a, a B 3aBHCH-
MOCTH OT KOpIlyca — CO CIUIOIIHOH WJIM YaCTUUYHOM nasiy6aMu, ¢ Ba/u1acTHBIM
KWjieM WIH co wBeprom (uBeptbotbi), a TaKKe ¢ IUIABHUKOBBIM M/
Dy IbO00OPA3HBIM KHIIEM,

Motophbie karepa. Ha MOTOpHBIX KaTepax B KauecTse JABHraTe/lsl Mpu-
MCHAKT MAapOBYI0 MalliMHY WK JIBUTaTe/Ib BHYTPEHHEro cropaHus (GeH3u-
HOBBIH MOTODP WIH JIH3€J1b) .

B 3aBucHMOCTH OT paifoHa yCTAHOBKH MOTOpA Pa3/IM¥AlOT KaTepa co
CTAUMOHAPHBIM M NOABECHBIM MOTOPOM. MOTOpHbIE KaTepa TOXKe pasfelisiior

Ha NPOTYJIOYHBIE U TOHOUHBIE.
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Puc. 477. lbmonku cTapuHHBIX CcynoB: a — Gapkas XVII-XVIII BB.;
¢ — nonyfapkas napycHOro BOCHHOIO Cy/IHa nepsoro paura 1750r.;
BoeHHoro cyaHa 1805 r.; f — no
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nybapka3s cyaua 1860-1870 rr.
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Puc. 478. 3aBo3ka sikopsi.

. "::_':'_:-l 'I".’I"' [T}

Puc. 479. lilonku: a — nosnyGapkas i Gapkas; b - An; ¢ — senbbor; d — MK
WK THUKa.
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Puc. 480. UnONKH MTAIBAHCKOTO BOEHHO-MOPCKOTO UIOTa: a — HENOTOIISeMbIH SJI
WiMHOM 8,60 M; b — BenbbOT; ¢ — MOHOYHBIA M MPOTYJIOUHBIN 51,
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K MOTOPHBIM MPOryJIOUHBIM KATEPaM MOXHO OTHECTH KPeHCepcKHe AX-
Tbi, OOOPY/IOBAHHbIE CTALUMOHAPHBIM MOTOPOM 3HAYUTEIIBHOM MOILHOCTH,
HMeroLMe oOLIMPHYI KaGHHY W BCIOMOraTte/ibHoe 0BOpyIOBaHHe, PeiHa3-
HAUCHHOE [UIs J10JITOrO TUIABAHUA.

Puc. 481. lN'oxpmoina.

lonouHble KaTepa, WK I'IMCCepbl, pa3BUBaiOT BOsbLIKE CKOpOCTH Br1aro-
Jiaps  CHELMAIIbHOMY CTalMOHAPDHOMY WM [IO[IBECHOMY MOTOpY 60JIbLIOH
MOIHOCTH. MX KOHCTpyKuMsA, pabouuii 06bEM IMIMHIPOB MOTOpa M Bec
KOpIyca peryJiMpynTca MexX/1yHapoIHbIMU npaBuiamu (puc. 484).

OETAJIH WJIKNOK U UX CHABXEHHUE

Koprryc nwmonok, Kak 1 jwdoro cyiHa, iMeeT Kiulb, ILTIAHTOYThI, OOLIMBKY
u T. 1. Ha BepXHeH Kpomke GopTa clieNiaH IiaHumpb. BaHku — nonepevsble
JOCKH — CIIyXaT [UIA CHJeHbsi rpebloB, [UIsl NaCCaKUPOB MNpeaHa3HaueHbI
KOPMOBbBIE CH/ICHbA C 3aCIMHHOM AOCKOH. Mexay 3acrMHHON JIOCKOM M 110-
ClIeiHeH KOPMOBOHM OaHKOM HaXOIMTCA KOpPMOBOE OTJIENIEHWE M CHJIeHbE
wisi pynieBoro. Cbemuble pbiOMHBI (BHYTpeHHsiA OOLUMBKA) NOKPbIBAIOT
AHUILE LUTIOIKH, B KOPMOBOH M HOCOBOHM 4aCTAX WHOTAA YCTaHABIIMBAIOT
AepeBAHHbIe peleTku. BoIonpoTroku B cpeiHed YaCcTH [MHMINA CITYXAT JUIA
cbopa nonaslued Boabi. 3[eCh ke HAXOMMTCA CNYCKHOE OTBEPCTHE, 3aKpbli-
Baemoe npobxoi (puc. 485).

Becia — juiMHHbIE KpyI/ibie LIECTbi, MU3rOTOBJICHHbBIE M3 [EPEBAHHBIX
OpyckoB; oiMH M3 MX KOHUOB MMeeT ¢opmy nomactu. Becno coctouTt u3
TPeX YacTed: YTOJIUEHHOH LWWINHAPHYECKOW WIH KOHMYECKOH PYKOATKH',
UWIHHPHYECKOTO BEpETeHa B Cepe[vHe, ONMPAIOLIETroCs Ha IUIAaHUMPh WIH
YKJIIOUMHY, M JIONACTH (Ha LUTIONKAX OHA IUIOCKas, a Ha JIOHKAX U30THYTas)
(puc. 486).

' Tlop pyKOSITKOH y BaJIbKOBBIX Becel (CM. BTOpOE€ BeCNIo Ha puc. 486, a) y Hac
NOHUMAIOT JIMIIbL CTOYEHHBIH KOHELl Beclla HHXKe BaJIbKa.
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Puc. 482. Kpe#cepckue siXThl: @2 — CO BCIIOMOI'ATe/IbHBIMH MOTOPaMH.

1 = Kopny¢; 2 — WIaBHMK; 3 — CBMHUOBBIA KWibk; 4 — pynb; 5§ — maura; 6 — rpora-
rMK; 7 — BaHtbl; 8 — Bakwrar; 9 — axrtepwrar; 10 — rpota-wkor; 11 — KiauBep;
12 — cTakcenb; 13 — CTAKCENb-WIKOT; 14 — KJIMBEpP-LUKOT.
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Puc. 483. 'oHouHBIC AXTHI: @ — wBepT6oT ,CHaWin™; b = msepréor ,,PUHH"; ¢ -
weepr6or ,JlatHuur”; f — kwiepas sxTa Kinacca ,,3Be3qHBIAT; g — TpHMa-
Ame
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wsepT6oT ,Jletyunit rojutampen”; d — kwieBas sxrta Kiacca R — 5.5 m; e —
paH; h — TeopeTHYCCKHI YepTex KuieBoH AXThl ,,IHAeBOp™ ([UIA FOHOK Ha KyBoOK

PHKH) . :
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PaznuyaroT: COOGCTBEHHO BeCNa, PYKOATKHM KOTOPbIX MMEIOT JUIMHY,
PABHYK IUMpHHE UUIONKH. Pbibaku rpebyT MMM CTOA M I[MOBEPHYBIUKCH
NMUOM K Hocy (puc. 486, e¢); Becna ¢ AByMS JIONACTAMM — TaK Ha3bl-
BaeMbi¢ [IBYCTOPOHHME rpeOKM, OHH He HMEWT PYKOATKH M YIEPKH-
BaoTca rpebuom 3a cepeauny (puc. 486, d); mnapHele Becna, X KOpOT-
KM€ pPYyKOATKH 1O3BOJIAKT rpebluaM, CHAALMM 1ocpeauHe OaHKH,
paborate cpa3y naByMsa Beciamu (puc. 486, a—d); KopmoBoe Beclio —
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Puc. 484. MoTopHEIf KaTep HTA/ILAHCKOI'O BOCHHO-MOD
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ero yCTaHaBJIMBAlOT Ha KopMe M rpedyT, nokauyWBas C OJHOH CTOPOHbI Ha
APYTryw, T. €. FAJIAHAT WU I0JIAT.

M3 cTapuHHBIX Becesl yNOMSIHEM OIHOCTOPOHHMH rpebok (puc. 486, h)
M rajJlepHOe BeCJIO, KOTOphIM IpebiM OT TpeX /10 1iecTH YyesioBek (puc. 486, 1).

Becna criopTMBHBIX I0JI0K He UMEIOT OCOOBIX PYKOATOK.

YimouMHbl — Kpyrjiple WIKH TONYKPYTJ/Ibie OTBEPCTHS, NMpPOpe3aHHbIe
B Ooprax (MHOrJa MX Ha3bIBAIOT MONYNOPTHKAMM [UUIA Becelsl), WIK MeTaJlIH-
yeckMe BWIKM. Ha HMX onupaerca BepeTeHO Becia (Ha rOHOYHBIX JIOJKaxX
YKJIIOYHHBI BbIHECEHBI 32 OBOPT Ha cnelMabHbie KPOHIUTENHBI) .

B KkavecTBe yKJIIOUMH MHOIJIa NPUMEHAIOT JIepPeBAHHbIC WIH MeTaJlUlHye-
CKHe HareJi, BOUThIE B IUTaHLLMPS. Becria B HUX KpenaT np1 NOMOLM CTPOIIOK.

K cHabGXeHHI0 UUTIONOK OTHOCATCA: ONOpHBIH Kplok (6arop) — apeBKo
C METWUIHYECKHM HAKOHEYHHKOM H OJIHHM WIH ABYMS 3arHYThIMH POXKKaMH
(MMM TOATATMBAT WIM OTTAIKMBAKT LUTIONKY WIM KakKoH-HMOyab npe-
MeT) ; ATHHH — TPOCHI I KpeIUleH!Usl LUTINKH y GopTa, BBA3aHHbIE B HO-
COBOM H KOPMOBOH PbIMbI IWUTIONKH; KPaHIbl — CBOEro poja MOAYIIKH pa3-
JIMYHOA (OpMBI, BbIBELIMBAaeMbie 33 GOPT LUTIONKH [UIA MPeJOXPAHEHHA ee
OT YAapoB; UUTIONOYHAA JIEHKa — 4YeplaK ¢ KOPOTKOW PYYKOH IJIA ynae-
HUA TMOCTYNMBLICH BOMIbI, KOMIAC; Be[Apa; aHKEPOK [UIA MUTbEBOH BOJIbI.
Kpome 10ro, Ha uuionkax aoskeH GbITh 3aMac NpOAOBOIBCTBUSA, KOMIUIEKT
MEIMKAMEHTOB U T. 1. (puc. 487).

ckoro ¢nora uimHo#t 10 M (a) , sxta (b) M ramccep (c).
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Puc. 485. Jletanu rpe6HON LLTIONKHY.

| — mraHwups; 2 — Gauku; 3 — Bo-
KOBbIE MecTa; 4 — 3ACNMHHAA J10C-
Ka; 5 — KopMoBOe oTeleHue; 6 —
CHEeHbe JUIA pYyNneBoro; 7 — BHYT-
peHHAA OOMMBKA AMMILA LLUTIONKH;
8 — pbibuHbl; 9 — GpewTyr; 10 —
YKNWYKHHBL; 1'] — IINaHTroyThl.

Puc. 487. CHabxeHne LUIIONOK,

1 — pynb; 2 — ABYPOIHH pyMnesib; 3 — OTNOPHBIA KPIOK; 4 — OMIOH [UIA Macna; 5 —
LUUTIOMOYHBIA KOMIAC ¢ NOJCBETKOW; 6 — anTeyka B BOJOHENPOHULAEMOM ALLMKe; 7 —
HEMpPUKOCHOBEHHbIA 3anac; 8 — AHKePOK JUIH MUTheBOM BObL;, 9 — KunbbrnoKu WIs ye-
TAHOBKH LUTIONKH; 10 — ykimwuuHa; 11 — Harenu s Becest; 12 — neika; 13 — He-
Gonsbwion Tpan; 14 — Bempo.
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Puc. 486. Becna: a — napubie
Ge3panbKOBBIE (pacrnaiuHble) W
BaJIbKOBbIE C [UIOCKHMH JioMa-
CTAMM ClacaTe/IbHBIX LUTIONOK;
b — napHsie Ge3BanbKOBbBIE BECa
LIUTIONIOK BOEHHO-MOpPCKoro ¢no-
Ta; ¢ — MapHbi¢ BeC/a C U30THY-
TOH NTONACcThLI0O MNOHOYHBIX JIOMOK;
d — mapHBle Beclia C M3O0THYTOM
NIONAacThl0 peuHbIX JIOOOK; € —
oGbiyHbie Becia; f — roHNON.I;
g — rpebku c OByMsA JIONACTH-
MH Kaska,; h — OOHOCTOpPOHHHH
rpebok; 1 — TrajlepHoe Becno.

1 — pPYKOATKA; 2 — BepeTeHO;
3 — nonacTs.
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NOABEM U CITYCK WJTHINOK

Panbllle LUTIONKY HAa CyJaX CTABWIM B paioHe MexJy GoK- U rpor-mMauTamMu
Ha wKadyTe; MONHAMAIU W CIYCKAIM MX MpPH IIOMOIIM IpoTa- U dhoka-ceu-
tanei (puc. 488). Hebonpume HUTIONKY NOAHMMAJIH HOK-TaJISiMH, a C cepe-
muapt XVIID B, — punonGankamu, KOTOpbIe CTOSUIM Ha OW3aHb-pyClIEHAX
(puc. 489). llosnuee sutbl NOABELIMBAIM Ha UTIONGAIKAX, YCTaHOBJICHHBIX
Ha KOpMe.

E

Puc. 489. Crapunubie HUTONGATKH.
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Puc. 490. IlosBopoTHble nuiON6GaJiKM Ha [ApYyCHOM Cy[He.

Puc. 491. llmonbanku Ha coBpEMeH-
HbIX cypax: a — Benuxa; b — 3aBanu-
BajOlIMeECH; ¢ — CKaTbIBAOLUIMECH.
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Ha coBpemMeHHBIX NapyCHbIX Cy[daX UUIIONKH pasMellanT Ha naunyoe
Ha [IEPEBAHHBIX WIM META/UTHYECKUX TMOJCTaBKaxX (Kwibblokax) WM noj-
BelMBawT Ha uwnonbaikax. Ha TOproBeiX M naccaXupekux Cy/iax LUTIONKH
KpenaT Ha uunondankax, Haxoasuwmxcsa no 6opraM cyaHa M HMEIOLIMX
CEUMAIbHOE YCTPOMCTBO [uiA ObicTporo crycka uuvnonok. Ha BoeHHbIX
KOpabJiAX UUIIONKH CTaBAT B OCHOBHOM Ha najyGe, 4toObl He OrpaHHYUBATH
ob3opa, ¥ JsMub HeDojblIMe LUIONKM [O/BEIIMBAIOT Ha uunonbankax
B/10J1b asibLubopTa.

Llmonbanku Ha COBPEMEHHBIX IAPYCHBIX WM BOCHHBIX cyjax 0ObIYHO
COCTOAT W3 JBYX TNPAMBIX WIH M30THYTBIX METAVIMUECKUX Oanok, ycra-
HOBJICHHBIX Ha (anpibopre U BbIBAJIMBAEMbIX 3a DOPT NPU NMObEMe WIH
cnycke uunonku. [ognumarot 1UIIONKH MM BPYYHYIO TIPH IIOMOLIM TaJieH,
WIH MeXaHHYecKUMHM Jiebeaxamu. Ha coBpeMeHHBIX TPaHCIHOPTHBIX Cy/lax
BCTpeyaloTcs Nuionbanku pasHeix TMHOB (puc. 490, 491), Ha BOEHHBIX
KOpabnAX BMECTO HUX UCIIOJIb3YIOT CTpesibl.

PYJIU

B npeBHocTM 1o 0GeMM CTOpPOHAM KOPMBI YCTAHAB/IMBAJIM J1BAa LLIMPOKHX
Becna ¢ jonactaMu. Becno omyckanu B BOY B Ty CTOpOHY, B KOTOPYIO
XOTEIM MMOBEPHYTh CyAHO. TakoH ,JIaTUHCKMH pyJib”  [POCYIIECTBOBAI
CBbillle ueTbipex ThicAY JieT. [losiBjieHMe Ha axTeplUTEeBHE MOBOPOTHOIO
pyJii OTHOCHTCA, BEpPOATHO, K paHHeMy cpeaHeBekoBbio. B Xl B,
OH BXOIMT B ynoTpebGiieHHe MOBCEMECTHO [OJ, HA3BAHWEM HABAPPCK UM
pyJib.

Pynu crapunnbix cymoB. HaBappckuii pysnb, NoutH B HEM3IMEHHOM
BU/1€ [IOLUE/IIUMM 10 HAlMX JHeH, Obur jiepeBsinnbiM. OH  COCTOSUT M3
JABYX [IeTalleh: OCHOBbI — pyJepnuca — M IUIOCKOH IOBEPXHOCTH —
nepa pyns. Pyneprnuc Obul TakoH e TOJIIMHBI, YTO M aXTePUITEBEHb.
s obnerueHus BpauleHus ero kpas ObuiM 3akpyriensl. [lepo pyns
ObUIO  HeCKONBKO TONUIEe pyaepnuca. Pyinb HaBelMBaJM  Ha  axrep-
IUTEBHE TMPH [OMOLIM LITBIPEH, YCTAHOBJIEHHbIX Ha OKOBK4aX — peb-
pax pyns — M 3aXOIMBIUMX B pyJieBble MNeTNIM axtepiuTeBHA. OObIYHO
pebpa co IITBIPAMHM, @ TaKXKe HETIM HA AXTEPLITEBHE ObUIM KeJe3HBIMU:
B cepeguHe XVIII B. aHrivuyaHe BBINOJHAIM MX W3 ciulaBa Meau. JLis
3alUMTBI  OT JIPEBOTOULEB pynb OOLIMBAIM JJONOJIHUTEIIBHBIMU [IOCKAMM.
BepxHuit komen pyneprvca — Gawiep — uyepe3 OTBEpCTHE B KOPME —
FeJIbMIIOPT — TNPOXOAWI BHYTpPb CylHa. banmmep ©but  KBagpaTtHOM
popmbl ¢ HECKBO3HBIM OTBEPCTHEM JUIA YCTAHOBKHM pyMmmensa. Pymitesib
wen nog O6umcamu BTOpOH manyGbl W Ha KOHIE [NOIEPXKUBAICA MOJTY-
KpyrJibIM [IEPEBSIHHBIM  CEKTOPOM, YKpeIUIeHHbIM Ha Oumcax. Kowuerny
PyMIICIIsl 3aKaHYMBIA M3OTHYTOH JKEJIE3HOW OOOWMOM, KOTOpas CKOJlb-
3wna mo cextopy. Obseruana cKonbXeHHE d>KEJIE3Hasw 10J10Cd, KOTOPYIO
P  HEOOXOMMMOCTH CMa3bIBaIM MAcjioM WIM MbUIOM. Pymmnens noso-
PauUMBAIM NIByMS TPOCAMM — IUTYPTPOCAMH, 3AKPEIUIEHHBIMH Ha pPbiMaX
pymnens (puc. 492, a).
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llTypTpockl NMPOXOAWIH uYepe3 Hampapiafwume GIOKH, yCTaHOBJIEHHbIE
no 6opram noj BTopoi nany6oii, u yepes oTBepCcTHA B nanybe u kBaprTepiexe
HABEepX K LUTYpBay, rjle HamaTbiBaIUCh Ha GapabGaH wITypBasia NATHIO LLUTara-
Mu. Xenesnas win MenHas ock Gamtepa nonepXKUBanach AByMSA BepTHKANTb-
HbIMM onopamu. Ha KoHuax OCH, BbIXO[IMBLUMX M3 ONOpP, CTABUIIM LITYPBaJIb-
HO€ KOJIECO ¢ PyYKaMH 110 OKPYXHOCTH — wnopamu (puc. 492,b).

Puc. 492. PyJsib CTApUHHOIO Cy/HAa: a — [eTanu pyisi; b — nojBecka pyisi Ha axTep-
LITeBHE U YNpaBJieHHe pyJiem.

1 — pymepmuc; 2 — nepo; 3 — Dauiep; 4 — KBaApaTHOe OTBEPCTHE JUIA pyMItend; 5 —
pyneBbie Mnetyim; 6 — ropuloHtanbHble pebpa co WTLIpAMH; 7 — pyMmnens; 8 — pbiMbl
JUTH KPeIUIeHus COpIHHeH; 9 — ceKTop,

Ha Gannepe mmenach OTMeTKa M3 KpPAacHOM MaTEepPHH, 110 KOTOPOH pyJie-
BOM MOI' CY/IMTh O MOJIOKEHUH PYJIA OTHOCUTENIBHO JIMAMETPATTbHOH UTOCKO-
ctu cynHa. IlosnHee ycTaHOBWIM yKa3aTeslb TOJIOXKEHHA PyJisd — aKCHOMETp,
KOTOPbIA COC[IMHAJICA CO LUTYPBaJIbHbBIM KOJIECOM H MOKAa3blBaJl M0JI0XKEHHE
pynA NpH NMOMOIIM CTPENKH, NBUTaBLUEHCA 1O CEKTOpY, pa3GUTOMy Ha rpa-
IlyCHbIe [IeNIeHUs, CHHXPOHHO [ABH)KEHUIO PYyJIsA.

Wtypsan Haxonwica Ha KBapTepraeke nepen OGusanb-maurod. liTypBans-
Hoe koneco mosaBwiock B Hauane XVIII B. (cm. puc. 497). o 3toro pym-
nesib MOBOPAYMBAJIM BEPTUKANIBHBIM phlyaroM — Kosgep-urtokoMm. Koxeu
3TOro puivara OGbUI COEIMHEH C KOHILOM PyMIENs, €ro HaKJIOH NPUBOIWI
K noBopoty pyns (puc. 493). Ha manbix cymax pymmnesem yrpaBisiid He-
nocpesictBeHHo. C OBYX CTOPOH K pbIMaM Ha pyJjie KpemWIH TPOChl — COp-
JIMHHM, BTOPbIC KOHIbI KOTOPbIX ObUIH 3aK peIUIeHbl B PhIMaX Ha aXTEPLUTEBHE.
Ha nosgHedAnmx napycHbIX Cy[aX pacTUTENbHbIE COpJIHHM ObUIM 3aMeHeHbl

LenAMH.
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Puc. 493. CTapuHHBLIR pyJib ¢ KOIJIEPLUTOKOM.

3 del
LN

Puc. 494. CoBpemeHHBIC pynH: a — JIepPeBAHHBIA Ma-
PYCHBIX CYZIOB; b — cTapHHHBIH xejle3HBIH; ¢ — nony-
GanaHCHPHEBIH TOProBeiX cynoB; d — monyGanaHcHpHbIR
BOEHHBIX CYIOB; € — BecelIbHBIX UUINoK; { — ManbIx
MapycCHBIX CY1I0B; £ — MOTOPHBIX K4aTEPOB.

Puc. 495. PyneBsie NpUBOALI: 8 — LITYPBAJIbHbIE KOJECA CTAPHHHEIX CYJIOB CO IITYPTPO-
caMM M3 TPOCOB WM lened; b — mTypBaJibHOE KOJIECO ¢ CBeKTOPOM H WITYPTPOCOM; C —
Hyﬂenon HpHBOJ] C XeCcTKOH nepegaveft nocpeacTrBoM IUIIMHAENSA C ABYMS HAPEIKAMM;
— PYJieBOH HNpHBOJL ¢ XECTKOH Itepepauedt NoOCpeCcTBOM KOHHMYECKHX 3y06uUaThiX KoOJec
M YePBAYHOM nepenavun H BCIIOMOTraTesIbHON NapoBoH MalIMHOM; e — pyJieBOH npuBoOL C
XeCcTKOH mnepenavyell MoOCpefCTBOM IUECTEPEHOK H LelH W BCNOMOTaTeNbHON! MapoBoit
MAalIMHON.
1 — wTypBanbHoe Koneco; 2 — pymnens; 3 — Gapaban; 4 — WITYPTPOC; 5 — BePTHKANb-
Hble CTOMKH; 6 — Gautep; 7 — WIMMHOENb C ABYMA Hape3KaMu; 8 — raiiku-nons3yHsl; 9—
COEMHHHUTENIbHbIe WITAHIK; 10 — WITYPBAIBHOE KOJIECO [JIM YIIpaBieHun pyaem; 11 — na-
poBas MaluMHa; 12 — ens.
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LT L] -gél

Ty prpocsl uutonok; d — morop-

b,c -

Puc. 496. Cxembl 1Ty pTPOCOBBIX MepeNiay: a,
HBIX KaTepoB; e, f — GyKCHPOB H ManbIX Cy/IOB.

Puc. 497. lilryppansHoe koneco.
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®opMy cOBpeMeHHBIX pyJieH Ha MaJibIX CyJaX BbIOMPAalT B 3aBHCHMO-
CTH OT KOHCTPYKUMH KOopMbl. Ha HeDonblMX napycHUKax pysu MOuYTH Ips-
MOYTOJIbHBIE, UX Kpas 3akpyriensl. Ha Gonbumx napycHMKax ¥ TOproBbIX
cylax pyJiM 4acTO UMeNH ceprnoobpasHyto Gpopmy.

Ha coBpemeHHBbIX OONBIUIMX TOProBBIX M BOEHHBIX CY/1aX B OCHOBHOM
npumeHsioT bGanancupHbie pynu. [lnockocte nepa GasaHCHPHOTO pyJis pac-
NoJIoXKeHa 1o 06e CTOpOHBI OCH €ro BpalleHWs TaK, YTO UEHTP JABJIEHUA
BO/IbI Ha PYJIb CMEILIEH K OCH U yTpaBlieHHe pymienemM He TpebGyer GonbLImx
yCWIHH. bajlaHCHMpHbIe pyJIM NepBOHAYalIbHO MOMBWIMChH Ha OpoHeHocuax;
C BBEJEHMEM Ha MApyCHBIX Cy[aX BCIIOMOIaTEJ/IbHbIX [IBHUraTejiell pa3Mepbl
PYJIeH 3HAUMTEJIbBHO YMEHBUIMIUCh. 3aMETUM, YTO nepexoj OT OObIKHOBEH-
HbIX pyJied K OaslaHCHPHbIM ObUT BbI3BAH MOBBILICHHEM CKOPOCTEH M YBEIH-
YEeHHWEM pa3MepoOB CYJIOB.

Kpome xopMOBOro pyns Ha Cy/ax MHOI/Ia YCTaHABJIMBAIOT U HOCOBOM
py/ib, YTO TMOBBIILIAET MaHEBPEHHOCTh CyaHa M objeryaer ynpablieHHE UM
Ha 3ajlHeM Xoiy. B HeKOTOphIX CllyyadX CTaBAT BCIIOMOTATENIbHBIH PYyIib
JIOTIOJIHUTEJIBHO K IJIaBHOMY, BIIEpPeJld Hero.

Ha noxsonusix noakax, Kpome OOBIYHBIX BEPTUKAILHBIX PYJied, UMEIOT-
CA elle FOPH3OHTAJIbHBIE JUIA YNPABIIEHUA JBHXKEHUEM B BEPTUKAIIBHOH IUIO-
CKOCTH, T. €. JUIsi UBMEHEHUA ITyOuHb! norpyxenus (puc. 494).

Pynesbie MalMHbl ¥ pyseBbie NPUBONBI. PyreBbie MallMHbI NOBOpPaYM-
BalOT PyJib M TaKWM 0Opa3oM MO3BOJIAIT YNpPaBIATh [BHXKEHHEM CYJIHA.
Tsara or pyneBo# MaimHel Ha pyib niepeaeTcsi C IOMOLIBIO PYJIEBOIO NPHBO-
/12 pas’IMYHOrO MCTIOJTHEHUSA .

Ha uutionkax ¥ MajipiX CyJax NMpOCTEHIIHM IPUBOOM OT [ABUIATENA —
YeloBeKa — Ha pyllb ABJIACTCA pymnenb. bornee CloOXHBIMU NPUBOIaMM
ABNIAKTCA PyMIIeNib C TPOCOBBIM HIIH UEIHBIM LUTYPTPOCOM, PYMIIENb-CEKTOP
CO LITYPTPOCOM, PYMIIEb-CEKTOP C YepBAYHOM mnepepaver (puc. 495, a—f
u puc. 496, a—f). CoBpemeHHble MPUBOIBI OOBIYHO MMEKT BHUHT C NPABOW
M J1eBOH pe3bboH WM Ipyro# nepeaaTouHsii Mexanusm (puc. 496, c, d, e).
B xauecTBe pyNIeBBIX MAlMH NMPUMEHAIOT pa3/iMuHbie NapoBbie THAPABIIMYE-
CKHE WIH JIeKTPHYECKHEe MEXaHW3Mbl, KOTOpbIE, B CBOK OuYepe/b, YNpas-
JIAIOTCA PyneBbiM (WIM aBTOPYJIEBBIM), EHCTBYIOUMM Ha IUTYpBaJibHOE
Komneco (puc. 497).

I'NIABA XIV CYIIOBOE OPYXUE

APTUIIJIEPHUA

B NpeBHOCTH Ha CyJax B KauyecTBe OPYXXHSA JAIbHEro JEeHCTBHUA NPUMEHAIIH
nmpamly 4 nyk. Co BpeMeHeM K HHM [OOGaBMIMCh METATEIbHBIE MAIIHMHBI.
He Oynmer oumbku, ecnM ckaxem, YTO I[epBbie BOEHHbIE MAallMHbI
Obuth M306peTeHbl M cTanM npumenstbest B IV B. o H.9. UX ormcanus
MoxHO  Hauth y Ilomubus w3  Tpemwm  (261—-120rr.mo H.3.),
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®wnona w3 Buszantuu (npubnusutensuo Il B. go H. 2.), epona u3 Asex-
canpuu (I B.) ¥ Opyrux aBTOpOB, B TOM 4YHCIIE U PUMCKHX, OT BuTpyBHsA
(I B. no H. 3.) 1o ®napus Bereuusa (IV B.).

IToznHee NMOABWIMCH MeTarejibHbie MalllMHbl. Y rpekoB ObUIO J1Ba THMA
nojgo6HbIX MallMH: JyTIoTOHa (puc. 498, a) 1A MeTaHMA CTpen UIMHOH
4-5 M C XeJle3HpIMH HAKOHEYHHKAMH M DaUIMCTa-NAIMHTOH JUIA MeTaHUs
KaMHeit Becom 110 80—100 kr, a uHorzaa u crpen (puc. 498, b). Mx HaspiBaH
TaKXe KartamyiabTaMd. KaMHM WIM MeTauiMYecKue CHapAabl, OpolleHHbIe
BayutucTon, nerenu Ha 200 m.

B III-II BB. o H. 3. 6pUIK BbIpaboTaHbl NpaBwia U GOPMyIIbI [UIA Ope-
[EJIEHUA pa3MepOB Pa3lIMYHBIX BOEHHBIX MAILIMH, B YaCTHOCTH [UIA ornpejerie-
HUAL COOTHOLUEHHA MEXIy MX pa3MepaMM M CeUeHMeM IMyuKa CKpYYEHHbIX
XMW1, OT YIIPYTOCTH KOTOPOIO 3aBHCENA CHIIa MallMHBbI.

BoeHHble MallMHbI Ha Cy[daX CTaBWIM 32 3alUMTHOHW CTEHKOH, CO-
CTOABIUEH M3 OONBIUMX JIEPEBAHHBIX JOCOK, B KOTOpbIX ObUIM Npope3aHsl
aMb6pa3ypbl wiav noprsl. Ha HOCcy M Kopme Cy[OB BOEHHbIE MalUMHBI
pa3Mewlaii B OallHAX, KOTOpble [0CIHe OKOHYaHWA OMTBBI pa3bupaiu.
[lpu ocage Cupaky3 Ha cyaax BrepBbie ObUIM MCIONB30BaHbI METATEIIb-
Hple Maumubl. Koucyn Mapcenui nwitanca 6ombapaupoBats  ropos
C MOps 1pH NOMOLIM OOJIBLION BOGHHOM MallMHbI — apdbl, YCTaHOBJICH-
HOH Ha IUlaBaolleH wiarpopmMe M3 BOCBMH COEJHHEHHBIX ApPYr C APYyrom
CYIOB.

BoeHHbIMU MeETaTEIBHBIMH MallMHAMK Tuna Oaummct (puc. 498, c)
NpOJO/KAaNK BOOpPYXaTh Cyjaa BIUIOTH [10 H300pereHusa mnopoxa. Co
BPEMEHEM OTHECTPEJIbHOE OpYyXHe MOJIHOCTbI0 BBITECHAECT MeETaTelIbHbIe
MalLUHBI.

B pgpeBHocTM B KauecTBe OpYXUA TPUMEHSJIM W  3aXKUIraTesIbHble
CMecH. B CTapHHHBIX PYKONMCAX M [JOKYMEHTaX TIOBOPHTCA O TOM, 4YTO
aCCHPHHIBI M TPEKH MCIOJNb30BAIIM CTPE/Ibl C 3aXKUIaTeIbHOH CMeChio
M3 ceppl, OMTyMa W CMOJIbI, KOTOpbie MeTain Malmubl. [logobHoe
OpyXHe I[IpMMEHAJIM M Ha CyJax, Hanpumep BO BpemMsa OMTBBI INpH
AxKumyme.

TunuunelM cHapsaoM TOro BpeMeHHM ObUla 3aXKMraTesibHas CTpesa, KO-
TOPYI0 BbiyCKaIM W3 Jiyka. OHa mnpeacrapnsna coOOW /1epeBAHHBIA 1ITOK
C JKEJIe3HbIM HAKOHCYHMKOM, ODEpHYTBIH INakKJied CO cMOJIoONn. I10 ObULIO
OMACHOE OpYXHE: OHO CEeAJIO YXKAC CPe[¥ BParoB M MPUHOCWIO pa3pyllUeHHs
Ha Cylax MNpOTHBHMKA. LIt 3auMThl OT CTpesl NMPHMEHANH CrielMaIbHbIC
NPUCTIOCOGJICHUA U3 HKEJIE3HBIX JINCTOB U KOXH.

'pexamu (no apyrum ucrounukam, apabamu) Obula cospgaHa ocobas
CMEeCh, COCTaB KOTOPOH OHH [0JIFO JiepXainu B cexperte. [To3nHee rpeueckuid
OroHb (TaK CTaJldi HA3bIBaTh 3Ty CMECh) MCIOJIB3OBATM CApAiMHbI IPOTUB
KpecToHocueB. OHH TNPUMEHSIM CMeCh Ha CTpellax, MMEBIUMX HEeJaIeKO OT
HaKOHeYHMKa TpyOKy ¢ 3ampeccoBaHHbIM 1Opoxom. Benencreue ropenus
NOpoXa Takas CTpena, NMyLieHHas M3 JIyka, JieTesla MofgobHO pakere u mpu-
obperana Gonbuiywo cuny. (B Kurae nopox 6win uzecten B X-XII BB.,
M, BO3MOXHO, CMOCO6 ero NpUMEHEHHsA CTAJ W3BECTEH MyCy/IbMAaHAM Yepes
MOHTIOJIOB. )
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Puc. 498. CrapuHHBle BOEHHBIE MAlIMHLI: 3 — 3YTIOTOHAa; b — GINMMCTa-MATHHTOH; C — CPeHEBEKOBas KaTallyJ/ibTa, NMPUMEHABIIASACA Ha
§ APOMOHAX M rasjepax.



B Hacrosiniee BpeMs M3BECTHO, YTO OTHECTPeNibHbIM NMOpoX Obul H306pe-
TEH €lIe paHbllle, W CBWICTEIBCTBO ITOMY Mbi HAXO[MM B 3HAMEHUTOM
JKHure orneit”’, HarmcanHou B 846 r. Hekum Mapko ['pexo.

Ot 3aXHrartelIbHbIX CTpell 10 OFHECTPENIBHOrO OpYXHs MyTh ObUT CpaB-
HUTENbHO Hemonrum. llosaBuauch moadsl, win Maadsl, — ,,OTHEHHbIE TPY-
Bbi”’, 3aKpbiTbie C OMHOH CTOpOHBI. OHHM METAIM 3aXMraTe/IbHbIC CTPEJbI,
a TAK)Xe [Ipyrue CHapAibl.

Briepsbie OrHeCTpelIbHOE OpYXXMe Ha Cy/laX IPUMEHWIIM aparoHibl
npotuB ¢nota Awxy B 1200r. 310 Gbutn rpomoBbie TpyOkK (MTas.
cannuncole). B 1281 r. B xpouuxax (,,Cronache forlivesi”) yxe ro-
Boputcs o 6Gombapne, a B
1304 r. nosBasercss  coob-
uileHde 06  OJHOYHTOBBIX
opymuax (utan. springarda),
NMPUMEHABUIMXCA HA  Ccyjaax
reHyasckoro aamupana Pa-
Huepo  I'pumanpam, KoOTO-
pPbIM HaXOJMJICA Ha Clyxoe
y  ®paHlly3cKoro  Koposis

(puc. 499).
It Opy/IMsA  Npe/cTaB-
Puc. 499. OnnodyHroBoe opyjaue springarda, nsanv  coboM kenesHbie TpPY-
X1 8. 6o, B YCWIGHHOH 3a/iHel

YaCTH KOTOPBIX HAXOMWIACh 3apsijiHasg Kamopa. Ee ucnonb3oBanu B KauecTse
3aMKa M KPpelnwid K CTBOJIY IIpH NOMOLIM KJIMHA, MPOXOJMBIIEro uepes
KaMoOpy M CTBOJ. BHyTpp Hee 3apaHee yKJIa[bplBaJid KapTy3 C IOPOXOM.
CrBON OpyaMs Kpenmwid Ha [UIMHHOM Jnadere, yCTaHOBJIEHHOM Ha T0-
BOPOTHOH BWIKe. Takum o6pasom, repBoe OrHeCTpesIbHOE OpYKHE 3apsKaliu
C3a/IM.

bombapna, KOoTOpas OCTEINEHHO BbITECHWIIA KaTanysbTy
(puc. 500, a), cocrosna M3 J[BYX 4YacTed: 3apsA[HOH Kamopbl (MTal.
cannone) # crBosa (tromba). B cHATYHO cOo CcTBOJIA KaMopy
3aKnafapiBany 60eBOM 3apsA/l M ¢ MOMOIBI0 OCOBOro AUMKa — ,,Ka3eH-
HUKa” — yCTaHaBIMBAIM Ha Jiadere M BBOAWIH B CTBOJI, 3apsDKEHHbBIH
KaMeHHbIM sifipoM. OOpiyHO Kaxaas Gombapiia MMesna HeCKOJIbKO 3apsAaHbIX
KaMop, Yalle BCero yernipe.

Pa3niuyHbie MCTOYHUKU CBUIETENILCTBYIOT O NpuMeHeHUH Gombapy Ha cy-
nax. Hanpumep, B ,,Statuto genovese di Gazzeria” 1316 r., roBOpHTCS O TOM,
YTO KaXj0e Cy[HO rpy3onoaseMHocTbio 600 T 10iKHO OblIIO UMETH 5 BOM-
Bapn, 120 xerne3HbIX WIM KaMeHHbIX fAiep U 13 6oyex nopoxa.

JUis  u3roroBiienus 6Oombapy B OCHOBHOM  MCHOJIB30BAJIM  KeJle30
u pexe — Oponsy u saryns. Kopnyca manbeix 6GombGapy cBapuBaiu
M3 OKeJIE3HBIX JIMCTOB, OONBIIMX — KOBAIM W3 XeJe3HbIX I0JI0C, KOTO-
pblé 3aTeM CKpeIUISJIK CBEepXYy MOIUHBIMH Kele3HbiMu obOpyuamu. Bpon-
30Bbic 60MOapapl OTIMBAIM TaK Xe, KaK M KOJIOKosia. BnocieacrBum
MacTepa TpeANoYUTAIM OTIMBATh OpYIMsA, TaK Kak 23T0 Obulo Jierye
aenatb M, KpoMme TOro, MO3BONANO H36erath MNOrpeliHOCTEH, BO3HHU-
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KalUMX MpH KOBKE, KOTOpPbIE 3aTPY[HAINM MOJArOHKY 3apfA[JHOH KaMOpbl
K 3a/IHeH 4aCTH CTBOJIA.

bombGapny ycraHasnuBagM Ha nadere, BbIIONOIEHHOM M3  Kpel-
koro paybosoro crBosna. MHorma B nepeagHed uactd nadera CTaBWIH
nBa komneca (puc. 500, b). SAppa Gonbiued dYacthio GbUIM KAMEHHBIMM,
MX, KaK, BIPOYEM, M MeTaUIMYECKHE A/pa, Ha3bIBAIM IPOCTO KaM-
HAMH. Bombapabl manoro kanubpa cCTpensyld CBHHUOBBIMM MIIH JKeJies-
HBIMH SA[IPAMH.

[Tomxuranu 3apsy B 3THUX
OpyaMaX ¢ TOMOLUBIO 3a- (

NATBHOTO LIHYpa WIM pacKa- M]}

JIEHHOTO  JKeJIe3HOro INpyTa. -

Iia atoro psgom ¢ opyaus-
MH Ha CyJax CTOSUIH JKejie3s-
Hbl€ JKAPDOBHH C TOPALIMM
JIPEBECHbIM  yryiem, BOJIM3M
KOTOPBIX JIEXKaJIH >KeJe3Hble
npyThsi M  KPIOKH, MOAro-
TOBJIEHHBIE K HAKAIUBAHHIO.
PackaneHHblf npyT BBOIMIIH
B 3alaJIbHOE  OTBEPCTHE
CTBOJIa M MPOTBIKAIH MM
KapTy3 — MOpoxX BoOcIUlaMe-
HAJICA.

[lepebie GomGapnsr pas-
OeNsUIM Ha TPU THMA: Ma-
Jiple ¢ JUIMHHBIM  CTBOJIOM
(CTpensIh  XKENEe3HbIMH MK Pyc. 500. Kiiemamble skeNe3Huie Gombap sl
CBMHUOBbIMHM siipamu), Gonp- a — XII-XIV BB.; b — XIV-XV 8. (cymo
IMe C [UTHHHBIM cTBOJoM n  »MapH Po3”).

C KOPOTKMM cTBONIOM Gonbiioro kanubpa. Ilocnemuue cnyxuwnu mis
cTpenbObl  HaBecHbIM orHem. BomGapabr crossin Ha nany6e.

B XV B. c110BOM cannone (mylika) HauMHAaKT Ha3bIBATh OPY/IMe 106OTO
THna. UHTepecHo, YTo OpyIMA YacTo MOJyYallu HAUMEHOBAHHMSA 3Bepeil U IITHIL.
J70, NO-BHAMMOMY, NOMKHO GbUlO BHywwarts Bpary Gombie crpaxa. Tak,
Obutn ,kopuwyn™ (girifalco), ,coxon™ (sagro u falcone), ,3mesn”
(serpentina) u T. /1.

Ha cynax npumensnu cieyoume Opyaus: KapTayHsl ¢ KOPOTKHM CTBO-
oM Gonbiuoro kanubpa; KyneBPUHBI PasiMUHBIX KaIMOGPOB C [UTHHHBIM
CTBOJIOM; (aJIbKOHBI cpejiHero Kanubpa; ¢anbKOHeTsI; MylIKeTs (1oces-
HHE IIOCTETEHHO IPEBPATUIIMCh B PY4HbIe PYXbs) M CyloBbie GoMOapueiu.

QajibKOHeTbl, MyLIKeThI W GoMbapaenn — 3TO MajleHbKHe MyLIKH, KO-
TOpbI€ CTPEJIAIA KAMEHHBIMH WIM JKEJIe3HbIMH S[PAMH; YCTAHABIMBAIU
MX Ha MOBOPOTHBIX BWIKaX Ha (anbwibopre. Bo Bpems 6ost ux craBwim Ha
KBaprepreke, Gaxe u mapcax maur. B XVI B. cynosyio 6ombapaens Hasbl-
BalOT KAMHEMETOM C ,,Ka3¢HHUKOM ™. JIOTOK CIyXuI1 [yIs yCTaHOBKH 3apAsl-
HOH Kamopel (puc. 501, a).
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B cepemuse XV B. CTBOJIbI HAYMHAIOT OTJIMBATh BMeECTe C uandamu —
IWIMHAPHYECKUMH TPWIMBAaMU 1Mo O0KaM, KOTOpbIE MO3BOJISUIM BpallaTh
CTBOJI B BePTHKaIBHOH IUIOCKOCTH; HauuHaa ¢ XVI B. naderst cTaBAT Ha
ABa—yeTpIpe KoJieca.

Cambie TAXeNble Opyausa ¢ KoHua XV B. pacnojiarajd BHH3Yy, camble
nerkue — HaBepxy. ®panuysckuit ucropuk [1. [lanuens yrBepx/aer, yTo Tax
BIIEpBbIE CTalM pa3MellaTh Opyaus Ha ¢paHuy3ckux cypax. Hanpumep, Ha

3 | m——

=
>

Bl ==y

V=

Puc. 501. Cynossie opyaua XIV-XVI BB.; a — cyposas GombGappens, XIV-XV BB.;
b — kamHemer c ,kKazeHHukom’’, XVI B.; ¢ — myuwker; d — MyLIKer ¢ ,,Ka3¢HHHKOM' .

1 — cTBON; 2 — BWIKS [UIA KpPeIUIeHHA Ha peIMHre; 3 — ,,Ka3eHHHK”; 4 — pyKoOsATKA
,KA3EHHHKA”; § — 3apANHas KamMopa; 6 — KJIMH [UIA KperuleHMs 3apAiHOW KamMopbl.

ranuoHe Jlioposuka XII ,Jle lapaut”, umeswemM 200 opyaui, 14 HauGornee
TAKENbIX GbUIH MOCTaBJIEHbl HAa HIDKHEH nanybe A npupaHusa cyaHy Golib-
1Ie# OCTOHYMBOCTH.

Pa3BuTHe Cy[JOBOH apTWJIEPHH NPOMCXOAWIO OoYyeHb MeteHHO. B XVI B.
Ha CyJaX NPHMEHMIH MHOTOYMCIIEHHBbIE THIbI Opyaud. Tak, 3HAMEHHTBIN
,,CoBepuH o 3¢ Cus” umen 104 opynusa: 30 nyuex ¥ nonymyueK Ha HHX-
Hei nany6e, 30 KyneBpUH M NONYKYJIEBPHH Ha cpeiHe#, 26 ,,COKOJIOB” Ha
BepxHed M 18 ¢anbkOH M rpoMoBbIX TPyOOK Ha ¢anblibopre W Mapcax.

B XVIIB. Haubosnee kpynHble NYLIKH YCTaHaBJIMBAOT Ha YeThIpex-
KonecHeIx Jaderax, a Oojee menkue — Ha aByxkonecHbix. [lonxan
nymka kambpom 177 MM Becuna 2041 kr, nonynyuka kKaaMGpom
154 mm — 1814 kr, kynespuHa kanubpom 154 mm — 2041 xr, nony-
KyneBpuHa kanb6pom 128 mm — 1542 kr, a ,,coxon” xanubpom 77 Mm —
635 xr. Bec anep xonebanca or 18,8 kr y nyuku no 7,9 Kr y Kyjiespu-
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Hbl B 2,5 Kr y ,cokona”. JlajibHOCTh [EHCTBMA OPYIOMH COCTaBJIANA OKOJIO
400-500 m (puc. 502).

B XVII B. 6puid npeanpuHATHI MONBITKH YHHDHIMPOBATh UMEKOLIMECH
THIIBI OPY/IMH B 3aBMCHUMOCTH OT Beca anep. Tak, nonynyuiky npuuyHCInIq
K 24-pyHTOoBOMY Opyauto (ee aupo Becwio 24 dyHTa, uto NpUOIU3UTENBHO

Puc. 502. Opymus XVI-XVII BB.; a — GpoH3oBasa kyjeBpHHa, XVI B.; b — Gpox3zosas
nonykynespuna, XVII B.; ¢ — xene3nas nyuwka, kodey, XVII B.; d — nyuka Ha nacdere
¢ HocOBO# Many6sl rasiepsr, XVI B.; e — KyJieBpHHa Ha tadere, XVI B,

paBHO 12 Kr), KyneBpuHY — K |8<pyHTOBOMY M NONyKYyNeBpHHY — K 9-pyH-
TOBOMY. JTa KJIaCCU(UKAIMA CTAHOBUTCA OOLIENPUHATOH TONBKO B KOH-
e XVII B.

Opynua toro BpemeHu Obuid OPOH30BBIMM WIM XKEJIE3HbIMH; [EepBble
ObUTH JI0pOXe, HO Jierye M HajexHee (OKese3Hble OPYAMA NPH BBICTPENax
YaCcTO Pa3pblBAIKCH) .

Puc. 503. bpoH3oBas nyuika, — N
XVIII B. N | B ) S

Ko Bropo# nmonoBure XVI B. OTHOCATCA MONBITKH 3aMEHUTh OPOH30BbIE
OpY/JHMA YYTYHHBIMHM, HO npou3ouuio 310 Tonbko B cepenune XVIII B. Gnaro-
NapsA NOCTHXEHUSAM B TEXHHMKe nepepaboTku xesnesa. [IpaBaa, KOHCTPY KUK
OpyAuH ocTaBaiach 6e3 U3MEHEeHUH elle B TeYeHHne COpoKa Jier.

Ha ctBone Gonpumx GpOH30BBIX NMYLIEK H KYJIEBPHH MMEJIUCh [ABE [1yXK-
KM, OTJIUThIC BMCCTE C HUM M PaClOIOKEHHbIE HA/l LLCHTPOM TAXKECTH CTBOJIA.
O6pryHO MX fenaniu B BUAe JenbGHHOB; CIYXKWIM B KauyecTBE pyyek NpH
nepeHoce opyaui (puc. S03); y Xese3HbIX NMylleK [yXeK He bbulo.

B rteyenwe XVIIIB. ynyuawtcss NPONMOPUMH CyHOBBIX OpPYIHH:
YMEHBLIAXOTCA HMX pasMepbl, MOBLILACTCA IPOYHOCTh 1O CPaBHEHHIO
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¢ GeperosbiMu. Jladersl [eal0T TOJNBKO YeTbIpeXKOJIeCHbIMU, M 110 1860 r.
OHM He MpPEeTepreBalT CYLWECTBEHHbIX W3MeHeHHH. Uucno opyaui Ha cypax
M X THII OCTAlOTCA HEOolpee/IeHHbIMU.,

JNETAJIM MTYUWEK
U JTA®ETOB XVI-XVIII BB.

Mywku. B nywke pasnuuand  ciaeayloume  [eTaid:  BHYTPEHHIOW

yacth TpyGbl OPYIAMA — KaHaj; [Epe[HION YacTh — My10; ,,yCHIe-
HUA” — UWIMHAPBI, HajleTble Ha TpyOy; LMIMHIPHYECKHE TIPHIMBBI,
AB Cc D F
7, 6
| _ |\ |
A "_'__":E_'__.T.._'_. _____ :‘;l

Puc. 504. ®panuy3sckue nyiku u ux naderst, XVI B,
AB — ka3eHHas yacTe, wid KasHa; BC — nepsoe ,,ycunenue”; CD — Bropoe ,,ycH

1 — BHHrpan; 2 — 3ananbHOEe OTBEpPCTHE; 3 — 3ananbHas MNojka; 4 — nosc y KasHel (7);
creonsHoro nosca (?); 10 — obBrouka (?) BTOpPOrO ,,ycuneuusn''; 11 — oBrouka nmepsoro
naderHan pamMa; 16 — BOKOBbIe CTEHKH—WeKH; 17 — noaywka nadera; 18 — Hakuaxka aia
Taned; 21 — ckBO3HOe oTBepcTHe B nadere s npoxoaa 6poKa; 22 — PbIMBI JUTA POBONKH

Ha KOTOpbIX OpYAHE BPALUAJIOCh B BEPTUKWIBHOH IUIOCKOCTH — LUan-
¢&bi; uacTe TpyObl OT uang A0 Ayna — CTBOJ; 3aJHIOK 4acTbh OpPYAUA —
Ka3Hy WM Ka3eHHyl0 4YacTh, MNpPWIMB Ha KasHe — BHWHIpPajl; OTBepCTHe
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B TpyDe pAIOM C Ka3HOii, B KOTOPOE 3aChIIIa]iM MOPOX JUIA BOCIUIAMEHEHHS
3apA/ia, — 3aAIbHOE OTBEPCTHE M T./1. ITH W IPOUME [IeTAJIH OPY/Ms OKa3aHBbI
Ha puc. S04, Ha KOTOPOM MOXHO BH/IETb U COOTHOLLEHHMA OT/IEJIBHBIX [1E€TaJICH.

(@) M aHrMACKHe 1y KK 1 uX sagersl, XVIIB. (b):
nenue””; DE — crBonbHbli nosic; DF u EF — ctBon; AF — pvua opyms.

— uandbl; 6 — AYyJbHBIA BeHOK; mersBaHT (?); 7 — aynbHbid obon (?); 8 — nyno; 9 — odon
LJycunenua’®’; 12 — och konec; 13 — Koneca; 14 — Kene3Hble HAreJIM WM LUTUIHHTBI; 15 —
gangsui; 19 — DOonThl KBaapatHoOro cevenus; 20 - 0OyXM JUIA KpeIUIEHHA ITyLIEYHbIX
5pn|)l<3 (AHUACKHH BApPHAHT) ; 23 — NOAY LKA [UIA NOheMHOTO KJIIHHA; 24 — Mo JAbeMHbBIH KITUH.
Jladgersl, win ,TeNeXKH”, M3rOTOBISUIM W3 ayba. Ouu coCTOANH

3 AByX OOKOBBIX CTEHOK — IUEK, KOTOpbIE K 3aJHEH 4YacTH OpynHus
CTYIIEHYaTO 110 BbICOTE. Me)icny IHieKaMH KPEIWIH Tro-
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PU30HTATIBHYI0 JIOCKY — paMy, a K Hed — ocu xosnec. Koseca toxe Bbinon-
HAIM M3 Jiy0a M OKOBBIBAIM JKeJle30M. B COOTBETCTBHHM C moOmepevyHOH
norubpio najiyObl AuaMeTp mnepeHuX Konec ObUl HeCKOJNbKO Oolnblie, YeM
3a[IHUX, MOITOMY Ha Jadere Opyaue Jiexano ropu3oHTaNpHO. B nepennen
YaCTH paMbl MEX/y IIEKaMM HAXOAWICH BEPTHKaIbHBIA Opyc — ,Jojyuika
nadera”. Ee BepXHas uacTs MMena MONYKpPyTJibld Bbipe3 UIA O0GIeruyeHus
nojbeMa crBoyia. B miexax ObuiM BhIpe3aHbl ABa NOJYKPYyIJIbIX FHe3/la Uis
ycTaHOBKHM uand opyausa. Ceepxy uandsl ynepKHBANIK Xejle3Hble HAKHIKH
nonykpyrioi dopmel. OtaenbHbie JeTany naderTa CKpeIvIAIn MexXay cobou
xese3HbiMu BonramMu co unuiMHTaMu. JlononHUTENbHO Ha naderax ycraHo-
BWIM PbIMbI [U15 KPEIUICHUS TaJICH.

Aurnuiickue naderbr ObUK Jierye GpaHIly3CKHX W He HMeNTH paM. Beicora
opyausa Ha sadere ObUla HECKOJIBKO HHXKE TOJIOBMHBI BbICOThI IMYIIEYHOIO
nopra.

MHBEHTAPH CTAPUHHBIX OPY IMA

CrapunHble Oopyaus Ha cyaax BO Bpems 60of NepeiBHraaM [UIsi 3apAKH
M HABOJIKH, a B OCTAJIbHOE BpeMs HU3-3a KAYKH MX NPUXOLHIOCH OCHOBATEIIBHO
KPEMUTh C MOMOILBIO CMEIMabHOrO HHBEHTapA.

Puc. 505. Iyweunnie
M OTKaTHbIC Talli,
GpoK.

1 — 6pwx (dpau-
UY3CKHH BapHaHT) ;
2 - Opwok (aHrawn-

CKHH BapuasT); 3 —
nylwiedHbie Tanu; 4 —
OTKATHLIE TAIH.

Bpiok - 910 MOUHBIH TpOC, MPOXOIMBIIMH uepez GOKOBBIE CTEHKH
nagera, KOHUBLI KOTOPOrO KpElWIM HAa pbiMaxX BOKOBBIX CTOPOH NMyLUEYHbIX
nopt1oB. Cny»uwi 1A yIepXXaHHA OpyaMsa NnpH oTkare. Ha aHrnmMickux cyaax
Oprok npoxonut He yepes jader, a yepe3 pbIMbl Ha HOKOBBIX CTeHKaX Nadera.

MMyweynsie Tan¥ — COCTOAIM K3 ABYX BJIOKOB € rakaMH, KOTOpble Kpelny-
M B phIMax Ha uwiekax nadera M no Goxam mymeyHsix nopros. C ux
[IOMOUIbIO OPY/IHe NOAKATLIBAJIM K MOPTY U OTKAThIBAMH OT Hero. [lns 3toro
ABOE TAJIeH 3aBOOMIH C IBYX CTOPOH opyausa (puc. 505).
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OTKaTHBIE TaJId — 3TO OIMH WIM [IBOE Talled, OCHOBAHHbIX TaK Xe, KaK
 I1lylIeYHbIe, H CIY)XXUBIIMX [UIA BTATUBAHUA OPy/aust BHYTph cyaHa. O6bIyHO
Opy/[Msi 3aKPeIUlsIN Ha Cy/IHe NIPH IIOMOLLM TPOCOB, BO BpeMs 00 HX BbIIBH-
raqy U3 MyuevyHsiX nopros, MHoraa 1o fenanyu BO BpeMs CTOSIHKH Ha AKOpE,
U1 TOro YTOoOBI MPUIATH CYJIHY NMAPaiHbIA BU/IL.

Il 3aKkpeivieHusi OpyAMsi €ro BTATMBAIM BHYTPb Cy/Ha M ONMYCKAaJIH
Ka3eHHYIO YacTh TaK, 4to0bl [yJI0 KAacaloch BepXHEro Kocsika nopra' . Bpiok
3aBOJIMIIM 1101 EPEiHII OChb adeTa, a CTBOJI KPEIWIM TPOCOM, KOTOPbIH

Puc. 506. Opynue, sakpeluleHHOE
IIpU NIOMOUIM TPOCOB.

1 — nader; 2 — cTBON; 3 — Kpervle-
HHe ayna; 4 — CTpOIl Ka3eHHOH 4a-
CTH; 5 — Oprok; 6 — mylleyHble Ta-
nu; 7 — oTKardHbie TanH; 8 — Tpoc.
CTATHMBAWOUMA OpoOK W nylieydbie
Tanu; 9 — Tpoc KpermieHnusn Gatapeu;
10 — KIIMHBA.

OXBaThIBaJl €ro M ObUl 3aKPEIUVIEH Ha pbIME B CEPe[MHE BEPXHEro KOCSKa.
BuHrpag opyaus ToXe OXBaTbIBaIXM CTPONOM, B OFOH KOTOPOTO 3aBOJHIH
raK OTKaTHbIX TaleH. BTOpPOM rax tajied Kpenwiv B pbiMe Ha KOcske. 3aTeM
MyLUEYHbIE TATH HaOUBWIM U, OOTAHYB HMX, IPUXBATHIBAJIK OpIOK NpH MIOMOLLK
TOHKOro konua. JLis Ge3zonacHocty nop kosneca Jiadera NOAKIIAAbIBAIM
KJIMHbA, KPOME TOr0, BCE OpYAHMA OAHOH Daraped CKPeIvIsyId APYyr ¢ Apyrom
TPOCOM, IPOXOAUBILMM HaJl HWXKHEH ,,CTyNeHbKOH ™ nadera yepe3 pbIMbl Ha
nany6e ¥ raku no 60kam nyueyHsix nopros (puc. S06 u 507).

3APAIKA OPYIHH

¥Yxe roBopwiIoCh, UTO 3apAAHYI0O KaMOpY C 3apaHee IPUIOTOBJICHHBIM 3apsi-
[AOM BBOJIWIX B CTBOJI OomOapn c3aau. Y nepBbIX NyLIEK 3apsfl MOMEILATH
B 000JIOUKY W3 1IENTKOBOH WIK dJiaHeneBOH TKaHH M 3aTAJIKUBAK €€ B J1yJIO.
3areM B cTBON 3abMBaIM NBDK M3 MEHBKM, AAPO M BTOpoM nbpk. MHoOrma
B CTBOJI 3aKaTbiBAIM Cpa3y [1Ba A/pa, OJHO Ha [APYroe, WX KaleHoe AApO;
B MOC/IEQHEM Clly4yae MEXAY MNbDKAMW M A/IPOM [IOMNOJIHUTEIBHO CTaBHIIH
MOK PbI€ MbIXKH.

Oxono cepepunst XVI B. B ynotpebiieHue BXOOAT KapTy3bl — [O-
JIOTHAHBIE MEUIKH ¢ 3apagom nopoxa. Unorpa kapryser (puc. 508, a)

' Ilns 3TOTO Ha BHYTPeHHeH CTOPOHe KNAMCA MPOTHB Cepe/iMHbI NOpTa GbUT ClIesIaH
KPYITBI# BeIpE3 — KPaIIKa.
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Puc. 507. Opynuss Ha aHI/IHi-
ckoM cymne XVII B. ¢ nBywms
GatapeiltHpiMu nanybamu.

1 — ¢ 6GpiokoM; 2 — C nMyuIe4yHbl-
MH TalfAMH; 3 — ¢ OTKaTHbIMH
TanAMH; 4 — 3aKpeIvieHHoe
TPOCaMH.



M3rOTOBJIAUIH W3 KPENKOro KaproHa. XpaHWIH MX B LWIMHIPHYECKHX COCY-
Jax — KOKOPax, KPbIIIKH KOTOPBIX Kpemwin Ha koHunkax (puc. 508, b). Ko-
KOpbl KPacWIH B KPAaCHbIH LBET M CTABWIH B ALMKAX Ha CTEJUIAX PAAOM

Puc. 508. Ilyweunoe cHaGxenue W
CHapsAlbl: a — KapTy3; b — Kokop
(kapry3Hblf KOKOp); ¢ — NpHOOH-
HuK; d — NpUOORHHUK ¥ GaHHUK U3
Tpoca; e — kioll; f — GaHHuK; g -
nekOBHMK; h — wydmna; 1 — npo-
TpaBHMK; | — por ig nopoxa; m -
(UTHNBHBIA MaJIBHHK; n — BGOYOHOK
wist GUTHICH, O — AepeBAHHbIE Npa-
BWIa; p — KeJie3Hbie NpaBwia; ( —
aepeBAHHOE Benpo; 1 — GoeBo# ¢o-
Hapb, § - TMONysJpa Ha IITaHre
(KHUNENH) ; t — uenHble sapa; u —
KapTeyHbld UMWIMHAP; V — Kaprys-
Hbil (pOoHape; z — NBOHHON KapTty3
(GonpiuMi — ¢ MOPOXOM, MCHb-
IWMH — C 3apAAOM KapTeuM) .

c opynueM. B kaHan crBosia 3aGuBaM criepBa KapTy3, 3aT€M IbIXK U3 CEHa WITH
JIbIKA, [IePEBAHHYIO NPODKY, elle OfMH MbDK U, HAKOHell, AApo. Y1o6b1 nopox,
IbDKH M [EPEeBAHHYI0 NpoOKY MOXHO Obulo 3a6MTH MOIUIOTHEE, NPUMEHSUTH
NpUBOHHUK —APEBKO ¢ WWIMHAPHYECKMM YTOJILLEHHEeM Ha KoHLe (puc.508, ¢) .
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Ha aHrIMHCKHMX Cy/Jax B KayecTBe PYKOATKH NMpUOOHHMKA MCHOJb30BAJIH
KYCOK XeCTKOro Tpoca, KOTOpbIH MOXHO 6bUto M3rubate, Grarogaps atomy
KaHOHMPBI MOTIJIH 3apAXaTh OPYJHE [PH BCTpeYe C HerpusarTesieM, HaXOIACh
B YKpbiTHH (puc. 508, d).

IINA YMCTKH CTBOJIOB OPYAMH CIIYXXWIH: KJIOU — LWIMHAPHYECKAsA LLIEeTKa
M3 LIETHHbI, HACAXKEHHAA Ha [UTMHHBIA LUTOK M CIYXMBLUAA V1A YUCTKH KaHa-
na crBona (puc. 508, €), U GaHHUK — IUTOK C [IEPEBAHHBIM LMWIHHIPOM,
OGIIMTBIH MeXoM, 0ObiyHO BapaHbuM (puc. 508, f). Yacro GaHHUK Kpenuiu
Ha IPOTUBOIOJIONHOM KOHIle NPUOONHHUKA.

Jnsa ynaneHus 1neHbKH MM OCTATKOB IbDKEH UCIIONIb30BAJIM CBOETrO poja
wTonop — nbbkoBHUK (puc. 508, d), a juis paspsaaKu opyaMs, T. €. [UIs Bbl-
TACKHBAHUA ANAPA M KapTy3a, NPUMCHAIM Wydny — GOIbUIYI0 LHMIHHIPHYE-
CKY10 noxky (puc. SO8,h).

[IpOoTpaBHMKOM — WIJIOH, CHAOXXEHHOH JIeJICHMAMM M PYYKOH yepe3 3a-
MaJIbHOE OTBEPCTHE MPOTBHIKAIM KapTy3 M TakKUM oOpa3zoM ocBoDOOX1anu
nyTh [UIS BOCIUIaMeHsouiero nopoxa (puc. 508, 1). 910 6bU1 0COOBIH MEJIKHH
[OPOX, KOTOPBbIH HACBINAIM B 3aNajbHOE OTBEPCTHE M3 MOPOXOBOTO pora
(puc. 508, 1). Momxuranu nopox ¢utHIeM (LLIHYPOM K3 NEHbKH, BapeHOH
B BOJIE C CEPOH H CEJIMTPOH ), yKPEIUIEHHbIM Ha GUTHIIBHOM NAJIBHUKE — Jlepe-
BAHHOM LITOKE ¢ OOMOTaHHBIM BOKpYr Hero ¢putuieM. [MaibHuK, Ha KOHIE
KOTOpPOTO HMEJIOCh XeJIe3HOEe OCTpUe, OOBIYHO BTBIKAIM B nanyby psagom
¢ kaHoOHMpaMHu (puc. 508, m).

Outuim xpanwnu B 6ovonke (puc. S08, n) M3 JIaTYHU WIK MEAH OOLIYHO
C ABYMs OTBEPCTHAMHM 10 OGokaM (B HUX M NPOCOBbIBIH GUTHIN) . Bepxtee
OTBEPCTHE CIIYXWJIO JUI BBIXOJAa ra30oB, 33 HMXKHEE YacTO MOJIBEILMBAIU
MOJIHOC.

r OPH3OHTAIbHYI0 HABO/KY OpPYIHA NPOM3BOIMIH TPH NOMOLUM [epe-
BAHHBIX TPaBWIJI, CIIYXKUBIIMX pblYaraMu [UIA [epe/IBHKEHUS 3a/lHEH 4YacTH
nadera (puc. 508 0). Jlna HaBOJAKHU NO BePTHKAIH NPHUMEHTH HeDOoblIMe
Kejle3Hble MpPaBWIa, KOTOPBHIMU NOJHHMAIIH KA3CHHYI0 YaCTh OpY/Ius
(puc. 508, p). [Ho6GMBIIMCH HYXKHOTO TIOJIOKEHUS CTBOJIA, HpaBWIEl 3aMEeHSIITH
AePEBAHHBIM KJIMHOM.

Ha xaxmoe opynue nonmaranoch [Ba Be[pa: B OJIHOM XPaHWIH IhIKK
U JlepeBsiHHble NPOOKH, B [PYroM, TaK Ha3biBacMOM BOEBOM, HAXOIWIIACH
BOMA JUIA TYLUEHWA OTHA, KOTOPbIA MOT BOCIUIAMEHUTH HOPOX, WIIK JUISA
OXJIaXICHHA KaHala CTBOMA (ero npoTHpain HaHHHKOM, CMOYEHHBIM B BOJIE)
(puc. 508, q).

Bo Bpems HouHoro 6os 1o 60praM Mekiy OpYAMsAMH Belland GoHapH,
KOTOpbI€ TOXe Ha3bIBa/IM 60eBbiMU (puc. SO8, r).

Chapsimel. Yawe BCero B CyJOBOM apTHIUICPHH TIPUMEHSUIH Kelles-
HbIE A/Ipa, [IMAMETP KOTOPbIX ObUT HECKOJIbKO MeHblile MameTpa Ka-
Hama crBona. JUis paspylleHWA BaHT W MauyT MCNOJIb30BAIH  paspes-

HblE Apa, WM KHunend (urtan. angeli — aWrensl), cOCTOABIUME W3
ABYX TOJYA[Ep, COEAMHEHHBIX IKEJIEe3HOH 1wuTtaHrod (puc. 508, s).
Ho 1830 r. cymiecTBOBaNM lenHele sApa — [Ba SApa, COCAMHEHHBIC

KyckoM uenu (puc. 508, t). Kpome T10ro, B KauecTBe CHAPALOB HCIOJIb-
30BaM  LMIMHJIPHYECKHE OOOJIOYKH, HANONHEHHbIE TyAAMM MM JKe-
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JIe3HBIMM KycKamu (Kapreubio) W yCTaHaBIIMBAaeMbie Tepej AIPOM; ,,BHHO-
TPAgHY0” Kapreub, COCTOALLYI0 W3 MaJICHBKHX Mynb, OGEPHYTbIX B TKaHb
M COEIMHEHHBIX MEXIYy COGOH pacTuTeNbHBIM KOHUOM (puc. 508, u-z),
u xanensie anpa. lMocienume packanuBany B cneumManbHbIX HeGONBLLMX me-
YaX Ha Cyaax, NO3TOMY OHM NpencTaBisiy GONbUIYI0 ONAaCHOCTb [JIA CAMOTO
Cy/iHa, H NPUMEHSAIU HX PeKO.

Ha xaxnoe opynue nonarasiock 60 apep, 10 kHunesner n 10 KapTeyHbIX
3apanosB. fAnpa xpanwid B HeGONBUMX OrPaKICHUAX M3 JOCOK WIH TOJICTOrO
TPOCa MMM Ha HeBONBIIMX KOHCOJIAX, PacloNOXeHHbIX COOKY OT opynus.

]

Puc. 509. Cyposaa moptupa XVII B.: a — mopripa; b — Gomba c 3anaiom U3 JepeBgH-
Ho#t Tpy 6k H.

B wonue XVIII B., npaspna, Gea Gonbuwioro ycnexa, NpUMEHAIOT NONbIE
P8 — B3PbIBAKILMECH TPAHATLI. ITO ObUIM NYCTOTEIIbIE LIAPbI, HAMONHEHHbIE
KapTeybl0 M NOPOXOM; OCOObIA B3PBIBaTENb, 3aKUTaBLUIMICS NpPH BhICTpEne,
BbI3bIBAJI B3PLIB [OPOXA B I'PAHATE NPH e MaJICHUH.

B 1784 r. aurnuuanunom E. llpanxenem Gbuiv u306peTersi pa3pbiBHbIE
CHapANbl, HAONHEXHBIC KPYIJIBIMU NYNAMH. ITH CHapAlbl, KOTOpblE CTAJH
Ha3bIBATH 110 MMEHM u300peraTens LIPanmHesibio, B OMpENENIeHHON CTEeNneHH
npoHcXouaT o1 HGomO, kotopsie Meranu MOpTUPbl. BOMOLI NMpHMEHATUCH
Ui CTpetbObl HABECHBIM OFHEM M NPENICTaBisuT COGOH GotblMe nycToTENbIe
Apa, HATOJIHEHHBIE NMOPOXOM, C BOCIUIAMEHHUTENIEM — OEpEeBAHHON TPyOKOH
¢ purwieM. OGUTWIb noxuUrand, 1 60M0Oy 33 yIIKH, yKpelrieHHbie Ha 0605101-
ke, omyckany B Moprupy' . [To3aHee MX CTanH OWyCKaTh B yJO MOPTHPBI,
He MOIKMraa GUTHIA: OH BOCIUIAMEHSUICA NpM B3pLIBE 3apAda B OPY/IMM
(puc. 509).

' K. WU. Camoiinos. Mopckoit cnosaps. M.-J1., Boennspar, 1939, 1. 1, c. 265:
- T PAHATH GbUIM MOAOGHEL GoMGaM M OTIMYANUCH OT NOCHENHUX NHilb OTCYTCTBHEM
YUWeK, a KpoMe Toro, 6bUIH Nerye Becom (He Gosiee oHOTO nyja) ™.
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Moprupbl ObUTH LIMPOKO PpACHpPOCTPaHEHbI B CYXONMYTHBIX BOHCKAX,
a Ha cypax mx ponro He npumensanu. Tonsko B 1682 r. ¢ppanuys P. 3nuszarapa
NPeUIOKWI CTPOUTD CTIEHHATIbHBIE CY/Id, BOOPYKEHHbIE MOPTHPAMY, KOTOpPbIE
MONyYyunu HaizsaHue GomGapaupckue ranuorsl. IT0 OGbUIM MaleHbKue, HO

v/, Ty

X

A

i

Puc. 510. YcrasoBka MOpTHPbI Ka GoMBapaAMPCKOM Cy ke,

OYeHb KPEMKHUE Cy/SHBIIUKH C rpor- W OM3aHb-MayraMM, a Ha mccte dHox-
MauTh! CTOs1a Kpenkas wiardopma ¢ IBYMA MOPTHpPaMH, AHIIMicKue 6om-
Bapaupckue Cyda MMEIH TPH MauThl, MEXJAY KOTOPbIMH YCTaHABJIMBAIIHM
MOPTHpPbI Ha NOBOpauKBaoumMxcs inardopmax (prc. 510)°.

JIETKAA APTHJUJIEPHA U PYYHOE
OPYXHE XVIII B.

[lepsbie OrsecTpenuHsie Opy[Ms, Kak yxe ObUIO CKa3aHO, yCTaHABIMBAIM
Ha MOBOPOTHBIX BHIKOOOGpPa3HBIX ONOpax, HAXOOMBLIMXCHA M8 pPe/IMHIaX.
[Tpumensinm Takue opynus o cepennnnt XIX B.

' K. M. Camoftnior. Mopckoft cnopaps, ¢. 111: ,,B pycckoM ¢note nepesie Gombap-
AHPCKHE KOpalG/iH NOABWIKHCE B 1699 1. U1 NelCTBUA (IPOTHB KPEMOCTH A30E, UX Hadbi-
Ban TakxKe 1MXGomGapaamu. ITo BbLIK LUMPOKHE CY[1a ¢ HeGOIbILIMM XOL0M, BOOPYKEH-
Hbic 2 MOPTHpaMH ¥ 12 nymikamu. boMGapaMpcekue xopabiu mpocyliecTBOBAIM B pyc-
CKOM doTe 1o 1828 ..
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B XVI B. nosiBunace 6Gombapaens, BoinonHenHas U3 6poH3sl ¢ nOBOPOT-
HBIM ,,Ka3¢HHUKOM ™~ W XeJle3HOH 3apAnHOM kamopoi (puc. 511, a). Bo BTO-
po# nonosue XVIII B. ee 3aMeHWIH HEOOMBIMMM NYLIKAMU, KOTOpPBIE B OT-
avyue ot OGomGappenen 3apsxkanuch criepeau (puc. S11, b, f). K konuy
XVIII B. B ynotpebnexue BXOIAAT MalleHbKHE MOPTHPbI, KOTOpPbIE TOXe GbUTH

-

Puc. S11. ,QanpuGoprHas™ aprwulepus: a — CYAOBas

,,0o0mBapnens’”; b — manas ,,QanbwGopTHas’ NyILKaE, f
XVIII B.; ¢ - maneHbkas moprupa Ha BHiIKe, XVIII B.;
d — MyLUIKeT ¢ BUIIKOMW; ¢ — rpomoBas Tpybka; f — ma-
nasi ,,panpwiGopTHas’ nyuika ¢ KYpKoM H YIAapHHKOM.

CMOHTHPOBaHbl Ha BWIKaX W crTpensainu rpaHaramu (puc. 511, c). Ucnons3o-
BAJIK ¥ MYLUKETBI; TAXeIbiH 00pa3el; cHabxajim NMOACTaBKON C Pa3BWIKOH;
BO Bpemsa 0odA craBwiy Ha GOp- ¥ aXTepPKACTelAX WIK Ha Mapcax, 4Tobb 00-
crpenuBarh nany6y nporuBHuka (puc. S11,d,e).

Pyunoe opyxue — nuCTONHW, NUKH, TONOPbI, cabiuM M T. I. — XPaHWIH
B CIEUMAIBHBIX OPYXEHHbIX AILMKaX, KOTOpbie BO Bpemsa 0Ooa craBwiM
Ha nanyoy.

OPYIMHAHBIE MOPTbI U UX KPbILIKH

OpynuniHbie NOPTHI, KaK Bbl yXKe 3HaeTe, — 3TO MOYTH KBaJpaTHbIE OTBEPCTHA,
BbIpe3aHHbie B Ooprax. [Toprel nepBoi, BTOpoH u Tperbeit Garapei GbutH pac-
NOJIOXKEHbI B LIaXMATHOM nopsake. B gop- u axtep-kacrensax UMeIuch opy-
JIMHHBIE TIOPTHI Vi OpyAMH MeHbLIEro Kanubpa, B HOCOBOMH 4acTH — MOPThI
JUIA MOTOHHBIX OPY/MH, CHATHIX ¢ DoproBeix Oatapei i obGcTpena npecie-
JlyeMOro NMpOTHUBHUKA, a B KOPMOBOH YacTH — pPeTHPajHbie NMOpThl I Opy-
JMH, UCITOJIb3YEMbIX NPH 3aLUMTE OT Mpec/eAyIoiero mMpoTHBHUKA.
OpynuiiHble KPBILIKK TOPTOB, KOTOpbie HArJlyX0 MX 3aKpbIBAIM,
(puc. 512, a—d), U3roTOBJIAJIM W3 TOJICTBIX [OCOK H MOKPBLIBAIX TMOmNe-
pek Gonec ToHKMMM jockamu. CBepXy KpbIUKM MNOABEUMBAIXM Ha wap-
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Hupax. OTKpbIBATM UX M3HYTPH NpPH MOMOIUM NOPT-IPaHPENOB — TPOCOB,
KOHIIbI KOTOPBIX ObUIM 3aJle/IaHbl B PbIMAaX HA BHELUHEH CTOPOHE KPbILIKH,
3aTeM IPOXOWIM Yepe3 [iBa OTBEPCTHA B GOPTY Ha/l TIOPTOM U OrOHAMM 3a-
Kperusuikch Ha HeGonpumx nopt-tanax (puc. 512, d). 3akpeiBajiM KpbIlLIKHU
C TIOMOILBI0 APYFOro KOHUA — NOPT-IUKEHTEINA, NPUKPEIUICHHOTO K pPbIMYy

Puc. 512, Opyaunnbie noprel M MX KpblUKA: @ — XVII B0 b - Kpbliika U3 aByx

nonynoprixos, XVII 8.; ¢, d - XVHI B.: ¢ - dansunopr-kpuitika: | — opy-
AMAHBIE nopi co crekistHHoi pamoit, XVII-XIX BB.: g — KpblUIKa HOpTa U3
ABYX TOPH3OHTUIBHBIX NMOJYNOPTHKOB: h — [CTAIH IIAPHMPHOIO COC/AMHCHUA
H NIOPT-TAJIH.

Ha BHYTpeHHeH cTopoHe kpoiiku (puc. 512, h). B XVII B. kpbliku nopros
YCTaHAB/IMBAIM HA NMOPTAaX HHXKHEH Datapeu, a Ha BTOPOM M TpeTheit BaTapesix
HHOTJIA NPUMEHSUIM TAK HasbiBaemble QajibLINOPT-KPbIUKK (puc. S12, e).
Onu cocToany M3 JIBYX PAJIOB €IOBBIX JIOCOK, IIOCTAB/ICHHBIX MONCPCK JIPYT
Ha /Ipyra, ¥ He UMEJIH 1IAPHUPOB: BCTaBJIAJIK UX B HIOPTHI 110/100HO pamam.
B cepe/mue Kpblku ObUIO NMPOPE3aHO OTBEPCTUE JUisi cTBosIa opyius. [lo
KpasiM OTBEPCTHsi HAXOIMWIICH MAHXET W3 TUPOBAHHOW 11aPYCHHBI, KOTOPbIit
OOXBATLIBAI CTBOJI M INPENATCTROBAI NPOHUKHOBEHHIO BOJbI BHYTPb Cy/IHa.
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B xoume XVIII B. moprsl BepxHed OGataped CTaIM 3aKpbIBaTh ABYMS
rOPU30HTATIBHLIMU MOJNYKPBILIKAMH — NONynoprukamu (puc. 512, g), Bpa-
@BIIMMMCA Ha IIAPHUPaX; B CEpe/IMHE MONYNOPTHKOB MMEJIMCh NOJYKpYyT-
JIbIe BBIPE3bl 1A CTBOJIA OpPY/IMA.

H3HyTpH KPpBILKH NOPTOB, KakK M Jiaderspl, KpacWIH B KPacHbIH 1(BET.
B xounue XVIII B. Gopra cynoB Kpacwiu GelbIMH U YEPHBIMH IOpPH3OHTAIIb-
HBIMH T0J1I0CaMH, J1adeThl OPYAMHA — B YePHBIH M KPBILIKH NOPTOB — B Genbii
user. Jlo cepenuuer XVIII B. Gonblyio yacTs OpyaMH [OeNald M3 OpOH3bI,
eJIe3Hble KPacHIH YepHOH KpacKo#. B pasHbie BpeMeHa BHELUHIOKW CTOPOHY
MOPTOB YKPAlUaJIK MO-pasHOMY .

APTUILIIEPHUS
C KOHUA XVIII 10 KOHUA XIX B.

B xonue XVIII B. npoponxkawica noucku 6onee ObICTPOH U HAEXKHOH CHCTE-
Mbl 3anana. K 31oMy BpeMeHH yXe H3BECTHa THWIb3a, KOTOPYI0 HaNONHANM
IIOPOXOM U BCTABJIAJIM B 3anaibHoe OTBepcTHE Opyaus. B 1780 r. anruicKur
kanurad K. [lyrnac npemiaraer ,,0rHMBO ¢ KpeMHEM”, IOI0OHOE OTHUBY pyY-
HOro opyxms (puc.513,a).

"B 1807 r. niosiBAsieTcs KanciolibHas TpyOKa, KOTOPYI0 HaNOJHANM CMECHIO
KaJIis, CYpPbMbI, YIOJIBHOH MbUIM M CEpPbl, BOCIUIAMEHAEMOH OT TPEHUA WIH

Puc. 513. Kypku Ana BoCIUIaMeHeHNS 3apaia OPYIMH: @ — ,,OTHHBO ¢ KpemHem'’; b —
KYPOK C YNAPHUKOM.

ynapa. lllupokoe pacnpocrpanenue 3ta TpyOKa nosiyumia nocie uzobpereHus
aMepHKaHueM XHIJIEHOM Kypka ¢ ypmapHukom (puc. S13, b). Ilo3nuee
YCTPOMCTBO KypKa ObUIO ynpoieHo aHrnuyaHuHoM JlaHnacoMm; B TaKOM BHM-
1€ ero NpUMEHAITH BIUIOTh N0 1862 r.

3HAYMTEIBHBIM LIarOM B Pa3sBUTHH apTWUIepuH ObUIO TOSBICHHE
kappoHan. B 1778 r. momnaHackas JIMTEHHas W CYHOCTPOMTENbHAs
komnanus ,KappoH” un3rotoBuna HoOBOe oOpyaMe — XappoHaly, KOTO-
pasg INOXOAWIa Ha MpeXHHE KaprayHbl. IJ10 Opyaue ObUI0 KOPOTKHM,
JIErKUM, CpaBHHTENbHO Oonblioro kanubpa; oHO He TtpeboBano Gonb-
IIOTO 3apffia ¥ WMeJI0 MAJIOYUCIIEHHBIR ODCTYXMBalOUMI NEPCOHAN.
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Kappowanpl cpasy e CTald BBOJATb HA TOProBble, @ HECKOJIBKO
no3jHee ¥ Ha BOEHHBIE Cy/1a, U, Ollarofapsa CBOMM JOCTOMHCTBAM, B OCHOBHOM
Gonbiiomy xanubpy (68, 42, 32 W 24 QyHra) npu MaibIX pa3mepax,
OHM TIONYYWIH BceoOuiee NpH3HAHME, XOTA MMENH MEHBIIYI0 IaTbHOCTh
NEeHCTBHA, YeM IpeXXHHe OpyausA. BHavase Cy[a CTanv BOOPYXaThb OJHHMH
KappoHaJaMHM, TMO3[Hee HX CTAIM CTaBUTh TOJNILKO Ha BepxHed mnaryGe
u Ha ¢op- u axrepkacrenax (Baxe M wTe). ITH OpyNUA OTIMBAIM U3
yyryHa. B BuMHIpajle HMe/IOCh Hape3HOe OTBEpCTHE, B KOTOPOM Bpalialics
BMHT, M3MEHABLUMH HAKJIOH OpyaMs 1o sbicote. CTBOJNBI KappoHal Henaiu
6e3 wand, BHW3Y CTBOJIa HaXOAWIOCh BEPTHKAIbHOE KOJIBLO, COECAMHEHHOE
C OIIOPOW TpPH NMOMOLIM rOPH30HTANBHOrO WThips. Onopy Kpemwd Ha fe-
PEBAHHBIX cala3kax, Onarojgaps 93TOMY OHA MOIJIa MNEPEMEILATbCA MO
mMouHo# mnuargopme. Cama mnarpopma cnepemd Bpaiuanach Ha WIThIpe,
KOTOPbIH COenuHAN ee¢ ¢ Habopom cyaHa, a c3agu ObUtM [Ba HeGONBLIMX
KoJieca.

KappoHnagsl, Kak ¥ npoyde myillKH, KPeimwIMch C NOMOLb0 Opioka,
NPOXOOUBLUErO 4Yepe3 NPOYUIMHY Y Ka3€HHOW YacTH OpyOM#A, W NyLUEYHBIX
tanied (puc. 514). Opynus 3T0ro THUna NPUMEHAIM NPHOIM3UTENBHO [0
1860 r., 1. €. 70 NOABNEHUA OPYIMH C HAPE3HBIMM CTBONAMM W 320CTpEH-
HBIMM CHapsAIaMH.

B xonue XVIII B. 06mas ¢opma opy il ¥ MX MPONOPUMA GbUTH YITyYile-
Hbl (puc. 515).

B 1824 r. Bo ¢paHiy3cKOM BOEGHHO-MOPCKOM ¢JIOTE NOABNIAITCA
rayOuunr — usoOperenne X. M. [lexcana. I'ayOuupl OTIMBATM W3 YyTryHa;
oHM umend kanubp 180-210 MM w Mornu crpensts GomBamu no Ha-
BECHOM TpaeKTOPUM WIM TIpaHaTaMu NPAMON HABOIKOH, KaK OObIYHbIE
nywku (puc. 516). C aroro mMomenrta HauHaeTcsi OGHOBIIEHME CyJIOBOM
apTHUIEPHH.

B 1846 r. uraneanen [x. KaBamid M3rotoBwn nepsoe opyaue C Ha-
Pe3HBIM CTBOJIOM, KOTOpOE 3apsKajloch C3a[M CHAPANAMA C LWIHHIpHYe-
CKMM KOpIIyCOM M Hyroo0pa3HO 3a0CTpPEHHOH IlepeaHer vacreio. B 1855 r.
ApPMCTPOHI' TaKX€¢ M3rOTOBUI Opy/Me C Hape3HbIM CTBOJIOM, 3apsikKaBllicecs
C Ka3¢HHOH 4acTH. VX NpUMEHAIN Ha aHINIMACKHX CY/1aX, O[JHAKO KOHCTPYK-
UMA 3aMKa ObUla HEey[NayHOH, NMO3TOMY BMECTO HHX Cy/a CTalN¥ BOOPYXATh
OpymHAMH GONBLIOro Kanubpa, 3apAmaBUIMMUCH CHEPEIy.

B 1864—1865 rr. BMEecTO IJIaAKOCTBONBHBIX OpPY[MH BBOOAT OpY-
AMA ¢ Hape3HbiMM CrBojnamu (puc. 517). [lepBbie TsDKenble oOpyaus
C HAape3HbIMH CTBOJIAMHM, 3apAXKaBLIMECH C [JyNa, ObUIM TNOCTPOEHBI
B 1865 r.: onu Becwmt 7 1, ux kanubp coctaBnan 203 mm, a 60MOGbI
BeCWIH 68 kr. 3arem GbumM cospmaHel opyaus BecoM 12 T M KanuGpom
288 mm. B 1873 r. ¢upma ,,ApMcTpoHr” noctponna nepsoe 406-MuLTH-
merpopoe opymue Becom 80 1. Hawowen, B 1878 r. anrnmiickas dupma
»JICBHK” co3fana opymua secom 100 T 1 KanmuGpom 450 MM s BOOpY-
XeHus Oponenocues ,Jywnwo” wu | Jlangono” (puc. 518). Opwxako
B 1880 r. nocne psAna TAXENbIX HCCYACTHBIX CIIY4aes, NPOMCILIEMLX 1pH
3apAfIKe OPYAMH C Myna, Cy/a CTATH BOOPYXKaTh OPYIMsIMH, 3apsKaBIIMMH-
CA C Ka3eHHOM YacCTH.
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Puc. 514. Kapponana.

Puc. S15. NMywku xoxdua XVII — nepsoit monopunsl XIX B.; a - 1792 r; b —
1800 r.; ¢ — kperuienue nyumnu, 1810-1820rr.; d — 1820r.

AR - kasedHas uacts; BC — KoOpiyc WiM mnepBoe ,ycWieHHe”, B HeM Haxo-
AwWlack kamopa ¢ mopoxoM ®u sgpom; CD — mropoe ,ycuwiemue”; DE — creom.

1 — BuHrpajg Ha KasHe; 2 — ,IedKa” BUHrpana; 3 — Ka3eHHas vyacTh; 4 — MOSAC
y kasHsr (1); 5 — AHO KaWana; 6 — 3ananbHoe oTsepcTHe; 7 — Kanan; 8 — nosc
neproro ,,ycunenus’’; 9 — upandsr; 10 — nosc BToporo ,,ycuwnewnsn''; 11 — gynbHbIH
obon (7); 12 — pynbHbiR nepexsar; 13 — aynbubii BeHoOK (7); 14 — ,,BeHeuHbnl”
nofc; 15 — nyno; 16 — sUHrpagHoe yxo.
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Puc. 516. IayGuust X. Ilexcana, 1824 r.:
a — Ha nadere ¢ ABYMs KonecamM; b —
Ha canajkax,

Puc. 517. KpymHbie opynus: a - 9-molimMoBas nywka Apmcrporra (1865 r.) ¢ Hapes-
HelM cTBONOM (nader ycTaHoBJieH Ha nomiadere, HMeilem ,,6eCKOHEUHYK” Lens WA
noBopoTa opyaMs) ; b — nader bpokeena (1870-1871rr.).
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C mnoABIIEHMEM TSDKENIBIX OpyaMid Obl1a pagMKalIbHO H3IMEHEeHa KOH-
cTpyKiMA nadeToB, noBopaunBaommxcs Ha niardopmax. [is BOCHPHATHA
CWIbHeHIueH 0Taaun B 1864 r. HauaaM NPYMEHATh MHAPABIIHYECKHE TOPMO3a,
BHAuaJle Ha MajibiX OpyauaX. TAXenble OPyIHA eule HEeKOTOpOe BpeMA Ipo-
[0JKaMM MOHTHPOBATh Ha nadeTax, H JIHLIbL ¢ BOCBMHUIAECATHIX rofoe XIX s.

2
LI
L 4

4w
A

Puc. 518. Banms ¢ 450-MUNTHMETPOBLIMH OpY/IMAMY HTUILIHCKOTO Gpore-

Hocua ,, Jlynnuo™, 1878 r.
MAYMHACTCA JPa IMAPABIIMYECKH IOBOpaYMBacMbix OalueH. Bnepsbie oiv Ok
nocTpoens Ha , Jlywmo”u anrmuiickoMm kopa6bne , Uudnexcubns” (prc. 519),

C 3TOro BpeMeHM TsKelibie OPY/IMA YCTaHABJIMBAKOT B NOBOPOTHHIX Hail-

HAX, KOTOPbIE COCTOAIN U3 MOLIHOIO BPOHMPOBAHHOTO LWIHHAPA, TIPOTAHYE-
LIErocsa BIUTOTH [HO JHMILA CY[AHA W ONMPABILErocs TaM Ha KersieofpasHsie
uandb! WM BeHel W3 WApoB. B BepxHeil yacTH WWIHH/IPa HAXOIMIOCk Hoesoe
OT/leNneHye, MPHKPbIToe GPOHUPOBAHHBIMH IUTHTAMM, B KOTOPOM NIOMELUANHCH
opy/nHe U oBCnyXKMBalOWMA NEpcoHa. B UWNHHApPE HAXOMWICA H MONBEMHNK
i nogaud 6oeripuniacoB K opysuio (puc. 520).

CKOPOCTPEJILHBIE OPY IWSA

MuorocTpenbHoe opyxue Obulo M3BECTHO cuie B ApeBHOCTH. Hanpumep,
3HAMEHHTBIE OopraHm  (MT1an. orgeln) CTpeNiANM  ONHOBPEMEHHO K3
HeckonbkuMx crBonos, Ha Beneumanckux cymax XVII B. npumensnu
,,penerup ’-6ombaprienin. B 2THX OpyaMaX [Ba CTBO/IA HAXOMMIIHCH OIMH
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Puc. 519. Bawuns aarnmviickoro 6poneiocua ,,Muduexcubne”.
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Puc. 520. Bawms aTankgHcKoro GpoHewocua ¢ 381-MWILTMMeTPOBLIMH OpYIMAMM,
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Haj| IPYTMM; 3apsz BO BTOPOM CTBOJIE BOCIUIAMEHAUICH OT BOCIUIAMEHEeHHA
3apana B nepBoM. OnHaKO JIKWE ¢ H306PETEHHEM KAIICIOIA 1 METAJUIMYECKOH
TWIB3bl — MATpPOHa — OBUIO CO3[AHO TEPBOE CKOPOCTPENIbHOE Opyaue —
muTpanbe3a. Oua Obuta u3obperena I'arturom Bo Bpems I'paaHCKOH
BOMHBI B AMepuke B 18611865 rr. M cocrosuia M3 NATH-IIECTH CTBOJIOB,
KOTOpPbie TMOBOpPauMBaNM BpyuHyl. Bckope mMrpanibesa Obuia npuHATA HAa

Puc. 521. Mutpansesza Hopneudennna ¢ yeToipbMs 06beAMHCHHLIMM CTBO-
namu, 1870-1871 rr.; (xanubp — 25 MM, ckopocTh — 140 BEICTPE/IOB
B MHHYTY; BCC CHApAa B MeTAJUIMYeCKOM maTpoHe — 200 r).

BOOPYXXEHHE AHTJIMHCKHM BOCHHO-MOPCKHM b10TOM. C OABIIEHHEM HEPBbIX
MHHHBIX KaTepoB BO3HHKIJI4 HeoOXommmocts B Gonee JIETKOM CKOpPOCTPelib-
HOM OPY>XHH, KOTOpOe ycieBw10 Obl 110pazuTh KaTep BO BPEeMA €ro Hamaje-
nus. B 1870 r. Hoppneudens/, 6osee H3BECTHbIH KAK CO3/aTellb NOJIBO/IHOM
JIOJKM, M3TOTOBHJI MHUTpajibe3y, Kotopas Onarojiapsi npOCTOTE MEXaHM3Ma
BCKOpe ObUla NMPHHATA Ha BOOPYXEHHE BOCHHO-MOPCKMMH CHJIAMH BO BCEM
mupe (puc. 521). Umenmce aBe MOMIENH ITOrO OPYXHA: C UATBI CTBOJIAMH
M TaKMM Xe Kanubpom, Kak NaTpOHbI KapabuHa, H ¢ ABYMS WIH YETbIpbMA
CTBOJIAMH U KAIIMOpOM 2,5 MM.

[Moury B 310 Xe¢ Bpemsi I'OUKKC cO37aN PEBOJIBBEPHYIO HIYLIKY C MATHIO
COeIMHEHHBIMA CTBOJIaMu M kainbpom 37-47 mm (puc. 522). B stom
OpPYAMHM NPUMCHANIMCh pA3pPbIBHbIE CHAPA/AbI C YHUTApPHBIMM TNAaTPOHAMM.
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lo3nxee O6bumm co3pansl ckopocTpensHbie 100-, 120- u 152-MunmmmeTpo-
Bbie opymua (puc. 523), KOTOpbIe CTOSJIM HA METAJUTMYEeCKHX TymGooGpas-
Hbix nacperax. Ha 6poHeHocuax oHM pacrionaraiuce nmo Gopram cynxa B Gatu-
HAX, WK Ka3emarax.

Puc, 522. PeponenepHas nyuika ['OYkHca ¢ NATHIO NOBOpPAYMBAIOILMMHUCH
cTBONaMH, snadeTHas BWIKA ¢ UWIMHOPHYeckuMH uandamu (xanubp —
37 MM, CKOPOCTB — 42 BBICTpJIa B MHHYTY) .

Ha cMmeHy MajibIM CKOpPOCTPENBHBIM OpPYIMAM M MeXaHWYECKHM MHT-
panbe3aM TMPUXOOMT ABTOMATHYECKOE OpYXHe — IIyJIeMeT, W300peTeHHbIH

X. C. Makcumom B 1883 r. Ha cymax nosBNAWOTCA 3€HUTHBIE W [pyrue
CKOPOCTPeNbHbIC OPY/IMA, B TOM YHCIe U Bonbumx Kanubpos.

Puc. 523. ("KOSOCT enbHag nyumka Aucansao—lHciiepa Ha tym6006pasHom nadere
(kanubp — 10 MMr]’. |
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COBPEMEHHOE OPYXHUE

Bo Bpems BTOpOH MMpPOBOH BOMHBI elle MPHUMEHMIIN TsDKeNbie opyausa (Ha-
NpUMep, B UTAIBAHCKOM BOSHHO-MOPCKOM (rioTe Ha JITHKOpaX BOJOU3MelLe-
nuem 35000 T uMennch opyausa kanmuGpom 381 MM), HO noOCIe BOWHBI Ha
CMEHY HM IpuXoaaT pakersl. B Espone Brnepssie 6oeBbie pakeTsi NOABUIKCH
B 1793 r. npu 3ammre ropona Jlpenna, ocaxneHHOro aHrmIMYaHaMH.

Puc. 524. Pakera Ha nyckoBoit pame. Puc. 525. Wrtanpanckas asTomarHue-
cKas nymka, 76/62.

B nepsbie roast XIX B. aHrnuuane npuMEHSIOT paKeThl, CO3/IaHHBIE MX
cootevectBeHHUKOM Konrpesom. B 1807 r. anrnmickumii ¢dnor Hanan Ha
Konenrarex u soinyctun no nemy oxoso 40 000 paxer! Ho uepes HexoTopoe
BPEMSA OHU BBIXOIAT U3 yTIOTPEOIICHUA B'CBA3M C PA3BHTHEM Hape3HbIX OPY/IHHL.

B Hactofinee BpeMAl COBpEMeHHBIE Cy[a BOOPYXEHbI KaK 3eHMTHBIMH
paKeTaMH, TaK ¥ paKeTamMu NPOTHB HaJIBOMIHBIX CyIOB (pHucC. 524); UTAIbAH-
CKHH BOCHHO-MOPCKOMN (JIOT HMEET Ha BOOPYKEHHUM aBTOMATHYECKHE MYILIKH
76/62 (puc. 525) u 135/45, a takxke ckopocTpenbHbie opynus 40/70'
(puc. 526).

C nosABleHHEM Ha IOJBOJIHBIX JIOAKAX MEXKOHTHHEHTAIbHBIX paKer
cyp0a Taxkenbix opynmi 6bUIa OKOHYATENIBHO NpepeLIeHa.

' MlepBoe uucnO — [Hamerp OpymMs B MHUIMMETpax, BTOpOe — JUIMHA CTBOJA,
M3MepeHHas B Kanubpax,
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Puc. 526. Cxopocrpensiioe opyjue
bodopca (kambp — 40 mm) .

NOJBOJHOE OPYXHE

Mopcikue MUHBI COCTOAT U3 MCTAUTHUCCKHX PE3epBYapon Pa3JIMYHOM (o pmMbl
(UWMIHHAP, Wap M T. /1.), HAMOJHCHHBIX B3PbIBYATRIM BELIECTBOM, U ITPHCHIO-
cOBNEeHHI [UIA YCTAaHOBKM MMHbI Ha OTpE/IelIeHHOH rilyOuHe W B3poiBa IpH
yjape 0 KOpIyc CyJiHa.

CyuiecTBOBaMM MOpPCKHE MUHbB! AKOpHbIE, GyKcupyembie ¥ fipeldyiounie.

Akopibie MUHBI UMEIOT OCOBBIH AKOPL € TPOCOM UIA HX YCTAHOBKH
Ha HeoOxouuMoM rnybuHe B ONpeNEIeHHOM MeCcTe MMHHOro 1ons
(puc. 527,a).

Bykcupyembie MHHbI Oyx-
CHPOBAIM HA TpOCe OBICTPHIMH
HaIBOJHBIMM CYJaMH Ha COOT-
BeTCTBYIOLICH TiyOune; 1pel-
HazHavyamcs Ui Gopebbl ¢
MOJBOJHBIMK JIOAKaMH. B Ha-
cToflllee BpeMA HX He mnpume-
HAIOT.

Hpendyroume MuUHbI ycTa-
HaB/IMBalOT B Mope Ha OysaAX,
obecneyuBapIUMX  HX  aApeid
Ha  ompeneneHHOX  rnyOuHe.

Puc. 527. MopckHe MHMHBI: @ — C AKOPHBIM .
ycTpoMCTBOM; b — rny6unnas GomGa mis K muHaM  OTHOCAT Takoke
GopbOBI ¢ MOBOJIHBIMH JIO/IKAMH. rinybunnpie  60oMOBI, cryxamme

i Gopebpl ¢ NOABOIHBIMH

NOKaMM, NpopbiBa 3arpaxienud u np. (puc. 527, b). HUx cBpacviBatoT
C Cy/THa BPYUHY} MITH IpH nomoiuu 6omOBocOpacpiBaTeniend pasjiMyHbiX BUIOB.
Upes MMH OuYeHb CTapa: emie IpeKH M pUMIIfHe [UIA ToIKora Bpa-
XECKMX CY[IOB MCHOJIb30BAIM  Cy/la, HANOJIHEHHBIC TOPIOYHM BeliecTt-
BoM — Opanpgepsi. C msoOperenmemM 1opoxa GparnjiepaMu CTajld Hasbl-
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BaTh IUIaByyue eMKOCTH (BOYKH, AUMKH M T. [1.) , HATIOJIHEHHbIE B3PhIBYATHIM
BEIICCTBOM M CHAOXCHHbIE B3phIBAaTENIeM, KOTOPBIH cpabaThiBai OT ynapa.
B XVII 8. Taxue Opaneps! cTany Ha3bIBaTh MHHAMM.

B 1810 r. P. ®ynTon n3obpes nepByro HaCTOANLY 0 MHHY, KOTOpast , O/1Ha-
KO, He Obuta nmpumeHena. Yepes Heckonbko aer niocne atoro C. Konbr cospan
MHHY ¢ MEXdHWYeCKUMM tupucnocobnenusamu. B xonne XIX B. uranesxen
JNWUa 3anaTeHIOBA] MHHY ¢ aBTOMATHYECKH [ACHCTBYIOLMM AKOPHBIM YCTPOH-
CTBOM.

Topnensi COCTOAT M3 CICOYIOLIMX YacTell: 3apAMHOro OTACICHHA, B TO-
JIOBHOH YaCTH KOTOPOr0 COLEPXKMICA B3PHIBYATOE BEIUECTBO M B3PbIBATOlIb,
4HaNIOTHYHBIA yJIAPHOH 1pyDOke B CHapsifie; pe3epByapa CO CXaTbiM BO3JLY-
XOM, UCIIOJIb3YEMOIO 118 paboTs! ABUIaTesied TOpIeabl; KaMepbl IS prbo-

Puc. 528. Topnena, paboraioiias Ha CoxaTOM BO2jiyXe (pa3pes).

I — 3apAIHOe OTAEIIEHHE CO B3pbLIBUATLIM BellecTBOM; 2 — B3peIBaTEnk; 3, 4,5 — pesep-
BY2PhI CO CHKATLIM BO3/1YXOM, BOOOH M KEPOCUHOM COOTBETCTBEHHO; 6 — IHMJDPOCTATHYE-
CHUE MAsSTHUK; 7 — ABHratens; 8 — npubGop YIPABIEHMA OBMAKCHHEM; 9 — COOCHbLIE
BHHTHI, 10, 1] — BepTHEQMIMHBIE H TOPH3OHTANIBHBIC PYJIK.

POB YIIPaBJICHUA PYJISMM, IJie HAXOLUTCA YCTPOMCTBO IS YCTRHOBKH rITyOu-
Hbl C F'MAPOCTATHYECKMM MARTHHKOM M YIIDAB/IEHUA PYJIAMH BbICOTHI; aliia-
paTa NpAMOro JABWXEHHA W NOPIIHEBbIX [BUraTesie (Tpex- WiM YeThIpexim-
JIYHAPOBBIX, PACIIOIONKEHHBIX FOPH3OHTAJILHO, 3BE3/IHO- WK V-06pa3Ho) wiM
TypOui. JIBurateny paboranT OOGbIYHO Ha CXKATOM BO3JlyXe, HarpeBacMOM
YCTPOUCTBOM, KOTOPOE AEHCTRYET Ha KepOCHHe. B pesynbTate 3T0r0 KOMMNEH-
CHPYETCA TOTSPA IHEPTMH OT OXJIAKIEHHWA BO3IIYXa TpPU ero PACLIHPEHHM.
Bo3yx CMELIMBAIOT C BOIAHLIM NAapoM [UiA yBenuuenus obbema pabouero
Beutectsa. Morpa npuvensior newrarenu, paGotaoume Ha nepercucu BOJIO-
PONa WIH 3MeKTPHUCCKOM IHEPTUH OT AKKYMYIATOPOB.

HakoHeu, B XBOCIOBOI HacTH TOpIE/Ibl HAXOUTCA BOJOHENPOHHIAEMARA
Kamepa, rje NoMelaercs Bal rpedHpIX BUHTOB ¢ pelyKTOpoM. Bunrel Topre-
[bl COOCHBIE, BPALIAIOTCA B MIPOTHBONOIOXKHbIE CTOPOHBI (pHC. 528).

Topnenrsie anmaparsi cnyxkar wid BeiGpacsiBaHus Topnen. OHM MOTYT
GuiTh TIONBOAHBIMY M HaziBONHEIMHM. Ha/(Bo/HbIe anmapatbl BHIMOMHAIT HIH
B BHle KJIeNHeOOPasHbiX Aepxareieil, wiu IIMHHBIX TpyG (nBYyX, Tpex, ue-
THIPEX WIIM LIECTH), U3 KOTOPBIX TOpIeabl BoIBPachIBAOTCA CTPyel cKATOro
rasa wiv B3psiBoM Hebonsworo 3apsga (puc. 528). Takum ycrpoiictBomM
o6opyioBany GLICTPOXOIHBIE TOPIEHbIE KaTepa.

Berniomorarenshsie cpencersa. K mum oTHOCAT Katepa MiM ocoBbie cpef-
CTBA, NO3BONAWUIME [IPOPBIBATH 3arpaKAeHUs U BHE3aMMHO HANaiaTh Ha Bpaxe-
CKHMe Cy/1a, CTOSLIME Ha AKOpe.
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Bo Bpema BTOpOH MMpPOBOH BOHHBI MTanmusa npuMeHan2 HaBoOOAuUMecH
oYenb GhICTphie B3PHIBAIOLIMECA KAaTepa ¢ MOWHLIM 3apAJIOM M yTipaBlisieMbie
Topnean — mManane (wtan. maiali) . [TocnenHue cpaBHUTENBHO MEIUIEHHO IBH-
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Puc. 529. Uraneancxas Toprena maktsne,

1 — CcpemHsA YaCTh KOPMYCA C WIEKTPOMOTOPAMYK; 2 — RIPLIBYATKA; 3 —- MAXOBHK ANA
OTCOENMHEHMA 3APAOHOIO OTOENeHMH; 4 — raK JUIf KDeIyleHUA 3apANHOTO OTHEN eHUA
K OHMIRY CYOHE; 5 — pedepsyap mnn ObicTporo norpywedHus;, 6 — pe3eprRHbilk KHCNO-
pom; 7 — pyne; 8 — BMMT.

ranmucek, OuUiH CHabxeHn! GecClIyMHBIMH 3MeKTPOMOTOPAaMH, YNPaBIIHChH
ABYyMA NMiofsMH. BapeisuaToe BemecTBo HaXOAWIOCh B FOJIOBHOMN YacTH TOpIe-
OBl H, KOr/1a OHA JOCTHIANA e, 3TY YacTh oTcoenuuanu (puc. 529).

W3TOTOBJIEHME MODENEA NMYWEK

Opynniineie CTBONBI CNelyeT BBITOYMTS H2 TOKapHOM cradke. M xenesusie
¥ 6poH30BBIe OPYIMA MOXHO M3TOTOBMTD M3 JIaTyHM. BpoH3oBbie Opymua
ofnI9HO KpacxT GPOHIOBLIM JIAKOM, 2 Xene3Hble — HeNPOIPAUHBIM YEDHBIM.

Puc. 530. HarotoBnesne monencit
naderor: 2 - nocrpofixa nadera
M3 OTHeNBELIX netanelt; b - ce-
PHAHOE M3ITOTOBNEHMe naderos;
C — H3rOoTOBJICHKE KOJleC.
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Jladgerst crapuHHBIX OpYAMEl [enawT K3 JOUIeYeK TBEpABIX MOPO.
nepeBbeB: opexa, ayba u nap. llpoduin G0OKOBBIX cTeHOK naderoB, OCH
U TIpOYMeE JIeTANTH HeoBXOaMMO CHATSH ¢ yepTexa (puc. 530).

Koneca u3rotoBnsior H3 KpyInoro crepxeHbka TBepuoro nepesa. Jlage-
Thl ODYAMH IUIS MalblX MOMENed W NylleK HWxHed GatapeHOH nanyGp
MOXHO BBINONHKUTE K3 U-06pa3Horo nepeBAHHOro npoguis.

Jladersl coBpeMeHHBIX OPyIHit BBITIONIHAIT W3 TOHKHX JIATYHHBIX JIHCTOB
¥ MEJIKHX JIaTYHHBIX Npoduen.

Topneapt s MuHBI BBIPE33IOT W3 KPYT/IBIX [EPEBAHHBIX CTEPKEHbKOB
H 00pabaThiBAOT PAlUMMIEM H HANMIbHHKAMH, @ PYJIM TOPNEdbl — M3 JaTyH-
HOH KeCTH W BCTaBJIAKT B COOTBETCTBYIOILME NIPOPE3M B €¢ XBOCTOBOM YaCTH.
TakuM xe 06pa3om M3roTOBJIAIOT M YCTAHABIIMBAKOT BUHTBI.

[TTABA XV HEKOTOPBIE NPHUBOPHI,
MEXAHH3MbI
1 CYIOBOH HHBEHTAPD

HAKTOY3bl

Hakroys — 210 iuxad, crosumi Ha Bepxsei nanyGe, B KOTOpOM Ha-
XONMTCA Kommnac. HakTOy3 npefoXpaHscT ero OT Henorofwl. Pawbiue,
no XIX B., Harioy3 nenany B 2uIe [EPeBAHHOrO AIMKA WIH 1K ad-

Puc. 531, Hakrmoys, XVI-XVIIIBB.

UMKd, Pa3feNeHHOro OKHAMM CO CTeKJaMH Ha TpH oTheneHusa. B Goko-
BbIX OTACNEHMAX CTOAIM KOMIMAacel, a B cpeAHeM — yamna (puc. 531).
3nech xpaHunu W mecounsle dyacel. B 1820r. X.Tlonxam npemnoxun
HaAKTOY3 MHOro THna, Oonee KOMMaKTHBIM, yem npexuui. OH umen kBa-
ApaTHYI0 HWXKHIOW 4YacTh M BOCBMMIPaHHYI0 BepXHi. B BepxHwow
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yacTh ObUIH BCTaB/IEHbI cTEXIIa JUin HabmogeHua 3a komMnacom (puc. 532, a).
B 1835 r. anrnuvanus Ilpecton 3anaredroBan HakToy3 (puc. 532,b), o1 Ko-
TOPOrO NPOHCXONAT COBpPEMEHHble, Bouleaume B ynorpebnenue B 1860 .
(puc. 533).
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Puc. 532. Hakroy3wi XIX B.; a — llomxama;, b — Pruc. 533. Haxrtoys
Ilpecrona. XIX~-XX 83,

MOMITbI

TToMIibl — 3TO HACOCHI, CITYXKALUME [UTA TEPEeKauKH AKHIKOCTH U3 OJHOTO [OMe-
IEHHA B [pyroe WiH UIA MONHATHA e¢ Ha Bonbllyio BbICOTY. BeachbiBaHue
BO/ibI OCYLUECTBIACTCA 32 CHUET [BMKEHWS MOPIUHA MM LeHTPOBEKHOro
KoJeca,

PaHbllle NOMNbI CITYXHIIM B OCHOBHOM 15 YOANeHHA BOMbI, CKATUTUBAB-
WIEACA Ha JIHMLIE Cy/Ha, HX Ha3bIBaJIM TPIOMHBIMY. CTapuHHble TIOMITHI fipes-
CTaBJIAVIH COBOH MOpLUHEBBIE HACOCH!, Y KOTOPBIX OTKAYMBAEMAsA BOMIA BbUTH-
B/1aCh 4Yepe3 OTBEPCTHE, PacrionoxeHHoe c6OKy OT wumMHIpa. B orsepcrne
Gbuia BcTaBneHa Tpy6Ga, npoxopuBiuas no nanyte M OKaHYMBABLIAACA B 1LTIH-
raTHo# Tpybe xopnyca cyHa.

Ecnv wwinHap nomnbl Gbin MeHBIH, TO e HA3BIBASH KOPONEBCKOM.
YeTbipe nOMIIbI yCTaHABIIMBAIK OBBIYHO OKOMO FPOT-MAYTHI B [IOMIIOBOH [1aX-
Te, 06pa30BAHHOH YETHIPbMA I1EPErOPOAKAMH, MPOTAHYBIMMHUCH N0 MamyGh!
TpioMa. JIoMNBI IPUBOIMIK B [ieHCTBHE MPH NOMOLM JIPEBARHOIO PhIyara —
KOpPOMBICIIa, MOABELICHHOTO Ha IpoT-Maure Ha ctpomne (puc. 534). Ha Boen-
HBIX Cy/ax IMOMITY CTaBWIY U y Ou3aHb-MauThI.

Ha coBpeMeHHbIX napycHBIX Cymax NOMINbI paGoTanT OT BpallicHUA
PYKOSATKH, HalleTOR Ha KOJIEHYATbIA BA C NPHCOCWHEHHBIMHA K HEMY LITOKa-
MH nopuiHer (puc. 535). Ha OCTafibHBIX Cy/IaX HAcoChi NMPHBOLATCA B f1€il-
CTBHE 2/1IEKTPOMOTOPAMH,
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Puc. 534. Ilommml y rpoT-mayThL Puc. 535. lommnel coBpemMeHHOro mnapyc-
HOTO CY[Ha,
1 — rpor-mauta; 2 — uwiuaap (cra-
KaH) HAcCOCa; 3 — NBANO; 4 — WTOK 1 — uwmHmp; 2 — WTOK nopuwHAa; 3 —
MOPIUHA; 5§ — KOPOMBICIIO HACOCA: KONeHYaThifi BaN; 4 — MAXOBMKH, 5 -—
6 — NOpPIUHEBAA [IaxTa. PYKOATKA.
TPAIILI

Tpanamu Ha3bIBAOT CyNOBBIE JIECTHHLBI, COCTOSILME M3 YaCTBIX CTYMEHEK
H CTy>Kale ist iepexofia nrofied ¢ OHOMA BbICOThI Ha IPYTYIO.

BHyTpenHHe Tpambl COCIMHAIT BepXHIo nanyby c Hwkuumu. Ha nepe-
BAHHBIX NMapyCHBIX Cy/iaX OHH ObUIH 1IePEBAHHBIMHM ¥ COCTOMIIM U3 ABYX 6OKO-
BBIX 10COK M pANA FOPH3OHTAIBHBIX CTyNeHeK (puc. 536, a). K BHyTpeHHUM
Tpanam OTHOCAT: OONBUIOW, COeAMHABLIMA axTepHek (LKaHupl) C omep-
nexom; ,,CB. Bappapy” — Tpan, KOTOpbIH Bel CO BTOpPO# Namy6bl Ha HUX-
HI0I0; GOKORBbIE KBapTepeK-TPanbl, YCTAHOBJIEHHBIE 110 JIEBOMY M NPABOMY
Gopram, KOTOpble BelM C axTepyeka Ha KBaprepaex (10T) WiM ,TaGepHa-
kens” (monyrwor) (puc. 536,b,c¢).

Ha coBpemeHHBIX TOProBbIX Cy/ax Tpalbl H3rOTOBJIAIT M3 NPYTKOBOIO
WIH JIKCTOBOTO Xene3a. Ha BOeHHBIX Cynax BHYTpPeHHME Tparbl MeTaJUlHye-
CKHe C IUTOCKMMH CTyneHbkamu (puc. 536, ¢).
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HapyxHsbie Tpamsi BeyT Ha Goprt cyana. Ha Gopr crapunHoro cynHa
MOJHUMAJIUCh 110 ABYM (ajipenam, COCTOABLIMM U3 OJHOTO WK IBYX TPOCOB,
K KOTOPBIM KpEITWIN JIePeBAHHbIC CTYNEHbKH — Oansacuubl. Takoi mropm-
Tpan HaspiBaJIM Ouckaiickum (puc. 537, a—c). Ero xpenwin Ha KOPMOBBIX

Puc. 536. BHyTpeHHMe Tpanbl; a — CTAPMHHBLIA; b — CTapuHHbId Tpan, Beylmi Ha
KBaprepaek; ¢ — axrepiek-rpan; d — npUMep M3rOTOBJICHMA Tpamna ¢ [AepeBsAHHBIMH
WIH MCTaJUIHYCCKHMM CTYNEHbKAMH; € — MeTaUIMYecKHe Tpalibl COBPeMEeHHOIO Cy/IHa.

penuHrax, utoObl KOMaHa MOIJIa CIYCTHTHCA B LUTIONKY HITH HOJHATECA
Ha 6opr. MHOr/1a ero Ha3piBalM KOPMOBBIM TPArnoM.

3a6OpTHBIA TPanm COCTOAJI M3 PAJa CTYNEHEK, 3aKPEIUIEHHBIX CHAPYXH
Gopra nouru nocpeauue cynHa. Ifo Kpasam cryneHex Obuld MpoOMyLieHb! [1Ba
Tpoca, MOMOraBimMe NpH nogbeme n cmycke. Iocnennue crynedbku Tpana
ObUTM IIMPE OCTAIbHBIX, TAK KAK HA HUX NPH TOIABEME 3HATHBIX IEPCOH
CTOAJIM MAaTPOChI, KOTOPbIE MPUIEPXKUBAIH TPOCHI, CIYKHMBILUME MOPYYHAMH
(puc. 537,d).
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Puc. 537. HapyxHsie Tpanisi:
4 — CTapHHHBIA WITOPM-
Tpan, b — Ttpan-Ganka 3a-
PTHOro Tpama; ¢ — BBICT-
peJl CO WITOPMTPAnoM Ha
BOGHHOM cypHe; d — cra-
PMHHBIH 3a60pTHBIA Tpam;
¢ — COBpeMEHHbIE NapaiHble
Tpansl.
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Ha coBpeMeHHbIX TOProBbIX M BOEHHBIX CyAax 3abopTHbie Tpambl Criy-
ckawT 1o Gopram. OGBIMHO MX H3TOTOBNAIOT M3 [epeBa ¢ METAUIMYECKOH
OKOBKOHM Ha cTymeHbkax. Tpamel HMET TPOCOBbIC orpaxacHua (danpensi)
WIH OTpaXKAeHUsl M3 NATYHHbIX TPY6; Ha TOProBbIX CyJax MX JIeNainT U3 Jie-
peBa. Ha HMXXHEM KOHIE Tpara HaAXOOMUTCA MOBOPOTHAA IUIOWAJIKA C pellier-
KoH. HKHMHA KoHenl Tpana JiepXat, OnycKawoT U NOJHMMAIOT TIPH TTOMOLUM
HeDONMBUIOro KpaHa Wi Tpan-Dajiku, BOOpPYXeHHOH Tanamu. Huxuun 6nox
TAICH COGIIMHEH C XKEJIE3HBIM KOPOMBICIIOM, KOTOPhIH NMPHK PETUIACTCH K HHX-
HeH IutomagkKe AByMa Tpan-ikeHtenamu. [lpu cnyuienHom tpane ruomajixa
HAaXOJIUTCA HEMHOTro Bbllue BatepimuuM. Ha BepxHeM KOHUE Tpama TOXe Ha-
XOJMTCA TUTOMA/iKa ¢ PeIleTKOW U1 NMpoXoJia Ha BepxHiow nany6y. Ha cy-
JIax C OY€Hb BBICOKMMH DOpTamu Ha Tpamax MoxXeT GbITh U MPOMEXKYTOUHaA
wiomwanka. Ha poenHbix cynax miomanka Ha BhICOTe BepXHed naiyber 6buia
iMpe, ¢ OrpaXkJIeHUEM M3 JIATYHHBIX TPYO M HaBecoM, rie HaXOJMJICH BaXTeH-
HBIH 11OCT.

3abopTibie Tpanbl TAKOI'O BU/IA HA TOPrOBBIX Cy[aX Ha3bIBAKOTCA Napaj-

HBIMHM, H3 BOCHHBIX TaK Ha3bIBalOT 3a00pTHBIA Tpanm mnpaBoro 6Gopra
(puc. 537, e).

®OHAPH (OT'HH)

®onapn (orun) paznuunon HOPMbI BLICTABIIAIOT B OMNPEESIEHHOM MecTe
Ha cyJHe.

Ornnunrenshbie oran. Kopmoso# donaps 8 XVI-XVIII 8B. Gbut 60s1b-
wKM, Ooraro yxpaileHHbIM. B kopnyc ero BCT4BJIAUIM MHOTOYHCIICHHBIE
crexsia, Crapuwin oHaph Ha METAUINYECKOM LITOKE, KOTOPBIH BbILaBANICA

Puc. 538. CrapvHubie GoHapu: a — rajepHniit KopMoBOH; b — Kopmosoit, XV B.; ¢ —
KOpMOBOM, XBI B.; d — kopmopoi#t, XVII B.; ¢ — kopmosoit, XVIII B.; f — , mapca-

Hay ¢narmwToKom. AnMKpabCKHe Cy/ia M ranepbl Ha KopMe Hecnu Tpu ¢poHa-
pPs: OIMH NOCpeMHe U ABa no 6oxam Ha orpaxjieHun (puc. 538, a—e) . Ceivac
KOPMOBOW OTOHb HA3bIBAIOT raKkabOpPTHBIM M CTaBAT Ha KOPMOBOH OKOHEYHO-
CTH CyJiHa.
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Puc. 539. Conpemennpie poHapi: a — AKOPHbIE KEPOCHHOBLIE; b — GOProBOH oTIMuM-
TeNbHbIA; ¢ —~ OOpTGBOMR 1A Karepos; d — Gennilt [yis KaTEPOB; e — NpPOXKEKIOP BOCH-
HOro cyjHa; [ — npoxexTop Kateps.

Ha prcynke noka’ano, kak KsroToBAgoT GoHapy.

1 — KPYrabit KOPHyc ¥3 NMaTyHu, NpoCBeplerNubii HACKBO3b, ¢ DONTOM [UIA KP e eHus
Ha Maute; 2 — OOTOMKA CHM3Y U CBEpXY BHICTYNOB KOpnyca; 3 — cpea xopinyca; 4 —
BHIPE3 B KOPMYCE INTA CTCKIIA NAMIKI; 5 — CTeKI0; 6 — roToBbem onaps.
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Cymso anmMupana Wil KOMaHIywouwero guoroM Hecno ¢oHaps Ha Mapce
(puc. 538, f); Teneps nopoGHbIA Genbiii OroHb, PACIIONIONKEHHbIH BhILIE KOP-
MOBOr0 OFHA, Ha3bmaioT ¢uarMaHckuM. Kpome 3THX OrHEd B pasnMUHBIX
MeCTax CyQHa YyCTAHABTMBAJIM HHOI[IA HECKOIBKO OTHEW CpeliHed BeNmHYMHbBI
B COOTBETCTBHM C Cy111eCTBOBABLLUMMH NPABHIIAME.

SAKOpHBIM OFHEM Ha3bIBaKT GeJblit OTOHb, KOTOPBIH MOJHUMAKT Ha HOCY
Cy/IHa, KOrJla OHO CTOMT Ha sikope (puc. 539,a).

XONOBSIMH TOMOBBIMM OTHAMM Ha3bIBAKT OeNible OrHM, KOTOpbIE BhI-
CTaBAIOT Ha HOCOBOM Maute (ux ofbiuHo mBa). [lapycHble Cy/a HECIH B HO-
coBO# wacti no Bopram GOpPTOBbIE OTIHYMTENBHBIE OTHM: Ha mpaBom Gop-
Ty — 3e/leHbid, Ha NeBoM — KpacHbiil (puc. 539, b). Ipumenats ux cranu
¢ neproit nonopuxe! XIX 8.

Ha coBpeMeHHBIX CyHaX C MEXaHMYCCKMMH NBHraTeNAMH 3aXHUrawT Io-
pobupie GopTOBBIC M TONOBble OrHM (ONMH WIIK [IBa Ha MAayTax, IPHYEM Ile-
pe/IHMA OTOHb H¥Ke, a 3aIHUK BbIlUE) .

Nepenocrbie Qonapu. Panee cywecTposanu ,,60epbie” GoHapH, npumMe-
HABIIIMECA KaHOHMpaMu, POHAPH YEThIPEXOKOHHBIE C HECHHMAEMbIMM CTEKJIa-
MM, Tipe/iHazHaueHHble UIA paboTsl B NOPOXOBOM rnorpebe, crembie WM Ty-
xue boHapH, T. €. 3aTCMHEHHBIE.

Ilepenoctbie namipl TPUMEHSIOT W B HacTOsee BpeMA,

OKHA H WUTKKMHHATOPBI

Ha cynne moryt Obrip mpaAMOyrosisHbie MM Kpyrisie okHa. Ilepsnie mpen-
CTaB/MHKT COOOM MPAMOYTONIbHBIE CTEKJIA, 3aKJIFOUCHHDBIC B JIATYHHYO WIH
6poH3oByio onipaBy. HeGonbliume KPYriabic 3aCTEKJICHHBIC OKHA B MeTaJlIHye-

Puc. 540. CypgoBnie OKHA: a8 -
npsMOyronsHoe; b — wuilomMuHa-

e
i i Aallidli o deriismna e s )

CKOH pame Hasbiraor wutiomMuuHaropamu. Oxu cHabGxeHwr 3anpaiikamu
(puc. 540). HeotkpsiBamwumecs WIUIIOMHHATOPE! Ha3blBAIOT TNYXHMHM WIH
ObIYbMMHM TT1a3aMH.

BERTUIIALIUA

Bentrsauun Moxer ObiTh MCKYCCTBEHHOM MNU ectecTBeHHOM. g uckyc-
CTBCHHOH BEHTWIALMK CIIYXKAT MEXAHMYECKHE BeHTHIATOPSLI. IlepBbid BEHTH-
JAATOP COCTOAN K3 GONBIUMX BO3NYXONYBHbIX MeX0B. Bbin u3obpertex aurmm-
ckum duankom C. l'ane B nepsoi nonosude XVIII B.; ero npumensiu Ha
AHTJIMACK X, a NO3[IHee H HA GPAHIYICKHUX Cyaax.
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‘EctecTBeHHas BEHTWIALMA OCYLIECTBAACTCA 110 CHEUMAIBHBIM TpyGam,
OTBEPCTHA KOTOPBIX 3aBEPIUAKTCHA LM POKMMH BOPOHKAMHM, YCTaHOBNCHHBIMM
Ha manybe u Ciyxaummu UiA 3a6opa WIM BBITHXKH Bo3ayxa (puc. 541).

Puc. 541. BeHTMIAUMOHKEIE TPy OBl 8 — C PACTPYBOM; b — C 3KEKUMOHHON I'OJIOBKOM.

CYIOBBIE KOJIOKOTA

Cy/i0Bble KONOKONE KCTIONIB30OBAH YIS NIOLAYM CHTHATIOB TPEBOTH BO BPEMH
MOXapa ¥ CHTrHAIOB BO BpeMA TYMaHa; NO yaapaM KOJIOKOJA Belach BCA
NOBCCIHEBHAA KM3Hb Ha Kopabne. Crapuuuble TOProBbIE CYa HEC/IH OIMH

Puc. 542. Cynossle xonoxons; a — Toprogoro cygua, XVII-XVIII ps.; b - BOCHHOTO
napycHoro cymma ,Bukropu™, XVIII B.; ¢ — napycHoro cyama; ¢ — uynonon KOJIOKON
(Ha& KONOKOJe HaHeCEHO Ha3BaHue cymia)

KOJIOKOJI, KOTOpBIH BHauane NOMEIANH HA KOpME, a No3aHee Ha Gaxe. Ha
BOCHHBIX CyNax GbUIO [1Ba KOJIOKO/Ia: GOJIBILOH — y PENMHIOB KBapTepieKa

¥ MaJIblA — y pestuHroB Gzxa (puc. 542).
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Puc. 543. JleBenxu: a -- pyusas; b - naposas; ¢ — WECKTPHYCCKAA VA LWTION-Ganwi.

JIEBEIKH

JIeGeniku — 3TO MEXaHH3Mbl Ui NMOABEM2 rpysa, OOTATMBaHHA TPOCOB,
BeprioBanyA CyrHa ¥ 1. [. B uentpe siebefku HaxopuTcs rOpU30HTATBHBIH
pan ¢ Oapabasamu (Typaukamui) 1O Kpasm, a MHOr[a u ¢ GapabaHom mo-
CPElMHE, HA KOTOpble HAMATBIBAIT TPOC. B EACTBIE UX MPHBOJMT MapoBast
MalllMHa WK anekTpomorop (puc. 543).



YACTb TPETHHA

[''TABA XVI CAMOXOHBIE MOJEJTU

KPATKHUE CBEIHEHHA
O TEXHUKO-TEOPETHYECKHX
XAPAKTEPHUCTHKAX CY0BbIX KOPITYCOB

B HacTtosiimee BpeMsi HMeeTCA MHOXECTBO Pa3/IMUHBIX UYEPTEXKEH OOBLIYHBIX
CAMOXO[HBIX M  CINOPTHBHBIX MOJ/IE/IEH BCEX THUIOB, OTBEYAIOUIMX
npebABIsieMbiM TpeDoBaHMAM. OJIHAKO HAM IPEJCTABAAETCS MOJIE3HBIM
330CTPHTE BHMMAHWC CY/IOMOJIEJIUCTA HA pPAle TEXHUKO-TEOPETHYECKHUX
XaPaKTEePUCTHK, ONIPEEAIOLIUX MOBEJIeHUE CAMOXOIHON MOJIEIH.

Jlnsa pacyeta M xoHCTpyupoBanuu Mojenu TpebyloTcs oBImMpHble 3Ha-
HUA, U3JIOXKHTh KOTOpBIC B PaMKaxX HACTOALUEH KHUIM He HpeaCTaBiIsACTCA
BO3MOXHBIM, MO3ITOMY Te€M, KTO XOUYET 3aHATHCA ITUM JEeJIOM, Clie/lyer
H3YUHTb COOTBETCTBYIOLLME Pa3/iebl TEOPHUU KOpabiis.

Camoxoniibie MoJIeNH, 1O CyLIECTBY, ABJISIOTCA MaJIeHbKHUMH CYJIEHbIIl-
KaMHM, M JUIS HUX B OCHOBHOM MOJIXO/AT Pe3yJIbTaThl FEOMETPHUCCKUX,
CTATHYECKUX M JIMHAMHYECKHUX WCCIIE[IOBAHMM, HCIIONIb3YEMBIX B CYJIO-
crpoeHud. CyuiecTsyioume HCCIENOBAHUA M pacyeThl KacaloTcs MOUTH
MCKJIUHATENIBHO CIIOPTHBHBIX MOJelield, ocobeHHo mnapycusix. [lpu xon-
CTPYMPOBAHMHM OOBIYHBIX CAMOXOJHBIX MoOJieJieH B OoJblUeH  CTelCHH
MOJIAraloTCA Ha OMNBIT W MHTYMUMIO, Y€M [IPU NOCTPOHKE CIIOPTUBHBIX
MOJIeJIeiA.

YTOUHMM Tenephb, YTO ClIe/yeT [OHWMATH 110]] TePMUHAMH ,»CIIOPTHUB-
Has mopenp” W ,,00br4Has camoxonHan”. [lepebie npaBwibhee ObUIO GbI
Ha3bIBaTh HE MOJMENIAMM, a CY[EHbIUKAMU, TAK KaK HX CHELUATIBHO KOH-
CTPYMPYIOT MU CTPOAT /Ui COPEBHOBAHUH, & K MOJEIAM OTHOCAT TOJIBKO
H3-3a HebosbIMX pasmepoB. OGbIYHBIC ke CAMOXOHBIE MOJEIH ABIAIOTCA
MaclUTAOHBIMH YMCHBUICHHAMH HaCTOALIMX CY/IOB, T. €. JEHCTBUTE/IHHO
MOJIENIAMH.

B nocnepsne romer no mumumatuse EBponeiickoro comosa cygoMonenu-
CTOB OOBIYHBIC CAMOXOIHBIC MOMENM PpA3NIEAT HA OIpe/e/icHHble KaTe-
FOpUM, JUIA TOro 4YroObl MOXHO OBUIO HPOBOAMTL COPEBHOBAHMA M TeM
CaMbIM BOBJI€Yb B HMX DOJIBLIOE YHCIIO MOJIEITUCTOB.

CamoxopHas Monenb JoMKHa o6naaarh XOPOUIMMH OCTOWUMBOCTBIO,
XONKOCTbK), CKOpPOCTBIO, MAHEBPEHHOCTBI0O W MMETh J[BHraTelb. Bce
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KauecTBa MOJEIH He MOryT ObITh OJHOBPEMEHHO ONTUMAIBHBIMH, NOITOMY
MpU KOHCTPYHPOBAHKM MCXOMAT M3 ¢e HasHaueHusi. Huwxe xparko paccmor-
PUM OCHOBHBIC KauecTBa CY[HAa, NMpPHYEM MATeMaTHYECKHEe pacueThl OynyT
OIY1IEHbI.

TABYYECTDL
MOrePY)XEHHOI'O B XHIOKOCTD TEJIA

B nepBoH YacTH YNOMMH@ICA M3BECTHBIM 3aKOH ApXMMe[a:. Ha Tesio, Norpy-
MEHHOE B JKUIKOCTH, IEHCTBYET BHITUIKHBAWLLAA CHJIA, PABHAA BECy XHIKO-
CTH, BbITeCHEHHOH TestoM. Takum o6pa3om, Ha NOrpyKeHHOE TeJIO ACHCTBYIOT
[Be CHJIbI: OJIHA TSHET ero BHW3, a Apyras BuiTarikuBaet BBepX. [lepsas cuna
€CTh PABHONEHCTBYIOLIAA BCEX BECOB OTHENBHBIX YacTeH TeJia, IPHIOKEHa
B LUEHTPE TAXECTH Tella; BTOpad — CHJIA NOJJIEPXKAHUA — €CTh PABHOMEHCT-
BYIOLasA BCeX BbITAJIKUBAIOIIMX CHI, JICHCTBYIOLIMX Ha OTHENbHBbIE YacTH
TeJa, NMPWIOXKEHa B LIEHTPE TOrpyXXeHHOro obbema Tena (B LEHTPE TAXKECTH
BBITECHCHHOH XHMIIKOCTH) .

[Tpu norpyxeHuu Tesia B )KUAKOCTh BO3MOXHBI TPH CITy4as:

1. Ecnu Bec tena Gonbliie, 4eM BeC BBLITECHEHHOW XKUJIKOCTH, T. €. €C/IH
CHJIa TMOIePXKaHHA MEHblIEe BeCa Tejia, TO TeJI0 TOHeT.

2. Ecnu Bec Tena MeHbIUe, YeM BEC XMAKOCTH B ob6beMe Tena, 10 TEJo
IUIaBAET, NPUYEM YacTb ero BBICTYNAeT HaJl MOBEPXHOCThIO XUAKOCTH. JIpy-
FHMH CIIOBAMH, TEJNO NOTPYXKACTCH B XHIKOCTD [10 TEX NOP, NOKa BEC KHUAKO-
CTH, BBITECHEHHOH YACTBIO TeJla, MOrPYXEHHOH B HEe, HE CPaBHACTCA C BECOM
BCEro Tena.

3. Eciiu Bec Tena paseH Becy XHMIKOCTH B 06beMe Tena, TO Teno ,,liaput”
B JKUIKOCTH.

[lepeiineM teneps Kk Kopnycy cyaHa. Kopmnyc ecrs He YTO HHOE, KaK MpOY-
HbIH NyCTOTENbIH 00beM, OrpaHHYEHHbIH BHELIHWMM NOBEpPXHOCTAMH. Bec
KOpIlyca paBHSETCA BECY €ro KOHCTPYKIMH H, KOHEYHO, MEHbIIEe BeCa BOJLbI
B 06beMe koprnyca. LleHTp TAXECTH Cy/iHa WIH MOJIEJIM — 3TO TOYK4d, K KOTO-
POH NPWIOXKEHA Ppe3yJbTUPYIOLIAA BCEX BECOB OTJ/IEJbHBIX 4YaCTeH CyaHa
(xopnyca, HaCTPOEK, Pa3IMYHBIX TPY30B, JABUraTeNiA, BOOPYXKECHHA W Tp.).
[leHTp THXECTH BBITECHEHHOH XHIIKOCTH €CThb TOUKA [PUIOKEHHS PaBHOIEH-
CTBYIOWIEH BCEX CMIT MOMJEPKaHHA, NEHCTBYIOIMX Ha CyHO, 4 TaK Kak ¢op-
Ma BBITECHEHHOIO KOJIMYECTBA XWAKOCTH O[MHAKOBAa C (POPMOH IOTpyXKeH-
HOH YacTH KOPpIyca, TO TOYKa MNPWIOXKEHUA CWIbl MOJJIEPKAHUA COBIAeT
C LEHTPOM THXECTH XHIKOCTH B oObemMe NOrpyXeHHOHW YacTH Kophyca.

PaBHOBeCHE 4YACTHYHO MOrpPY)XKeHHOro Tena. PaccMOTPUM BTOPOM
M3 [PHUBECHHBIX CNYy4YaeB, KAaCalUWMHCA DABHOBECHA CWJI M CBA3AHHOH
C HMM OCTOHUMBOCTH Te€ja, YaCTHYHO MNOTPYXKEHHOrc B XUAKOCTb. Ha
puc. 544 wusoOpaxeno 1naBapowmee Teno. Touka G — UEHTP TAXKECTH
tena, C — TOYKA NPWIOKEHWA CHIIbI TNOMIEPXKAHMA, TAK HA3bIBAEMbIH
UeHTp BenvuuHbl. ONbIT TMOKa3biBaer, 4Yr0 ecli¥ UeHTp BenuumHbl C
HaXO[MTCA BbIlIE LEeHTpa TsxecTH G, TO KOpMyc HAXOMTCA B MOJIOXKe-
HHH YCTOHYMBOIO PABHOBECHA: [PH HAKJIOHE Tejla BO3HMKAeT Mapa CWI,
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KOTOpas BbIPABHHBACT TEJIO W BO3BPALIAET €ro B IpPExXHEe MONOXKEeHKe
P4ABHOBECHS.

IlpuBenenHoe yclioBHEe SABIIACTCA [IOCTATOYHBIM, HO He OGA3aTeNlh-
HpIM: IUIaBalLLIEe TEAO MOXET BO3BPATHTLCA B IEPBOHAYANILHOE MOJIO-

Puc. 544. PaBHoBeCHE YaCTHYHO TOTPYXKEHHOIO B XHAKOCTH TEJIa: @ — TeJIO HAXOMMTCH
B paBHOBECHH TOJL AEHCTBUCM CHIIbI BECa M CWIbI MOUICPKAHHUS , WIIH CHIBI IU1aBYYECTH;
b — Ha HAKJIOHECHHOE TENO AeHCTBYeT Napa CWI, CTPEMSAIMXCA BEPHYTh €10 B HCXOOHO
NOJOXKCHHE.

KCHUC PpABHOBECHA M €CITM LEHTP BEJIWYMHBI HAXOOMTCSL HHXe LEHTpa
TsoKeCTd Tenma. OTMeTHM, uTO mpM onpejeNneHHON (HemeHsowieicsa) 3a-
IPy3Ke IIOJIOKEHME LEHTPa THAXKECTH HEM3MEHHO, a TMOJIOXKEHME LEeHTpa
BEJIMYMHBI 3aBUCHT OT GOpPMBI
MOrpyKeHHOM  4aCTH  Tela.

Paccmotpum CllyyaH,
KOrja IvlaBawlilee TeNno Ha- 0
KioHuwock (puc. 545). Leutp
TOKECTH [IPHIOXKEH B TOM
xe Ttouke G, TaKk Kak Bec r ==
HaKJIOHEHHOTO Tejla He H3Me- T
HWICA, a LEHTP . BEJIMYMHDI

nepemectwics u3 touku C B §// =
touxy C' Benencrsue u3me- %

HEHHA (OPMBI MOTPYKEHHOH / b
YacTM, Xord ee  OOWMH

o0beM  OcCTancs  NpeKHHUM.
‘\

X

[DaBaloiiee TeNO BepHETCH
B [I€PBOHAYaJIbHOE II0JIOXKE- \_
HUE paBHOBECHMs, €C/IM TOYKa

M — Touka nepeceveHus - . \

HHM [ICUCTBHA CHJIBI MOAJEp- W &
C. . BHOBECCHE IUTaBamolLEro Tena: b
AR u_npononxcenml scp UeHTp TskecTH Tena; C — UEHTp BeNMYMHBI;
THKAIBHOH  OCH, @Opoxoasa- M — METALEHTp; I — MeTalleHTPHUYECKHH pajauyc;
wei vepes 1ouky G (IMHUM Mfga —SMETa:::TIII’H;;gMR:';COm; P - cuna
, Beca; - ¢ 0 KAHUA; a4 — paccTosHHE
ACHCTBHA  CWIIBI  TNOJUICPKA-  yexny neHTpOM TAXECTH Tena W LEHTPOM BeJl-
HUA B MCPBOHAYAJIbBHOM I10- 4HHBI; b — [UIeYO BOCCTaHaBJIMBAKOLIETO MOMEHTA.
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JIOKEHUM PaBHOBECHs), HAXOPMTCsA Haj Toukod G. Oty TOUKy M HaspiBawT
metauenTpoM. Kopnyca cyoB, y KOTOphIX UEHTP BEJIMUWHBI PAaCIOJIOXKEH
HIDKE LIEHTPA TSXKECTH, a METALEHTP — BBILIE IIEHTPA TAXECTH, BOCCTAHABIIU-
BAIOT TIOJIOKEHWE paBHOBECHs, Oy/ydd BbIBECHHbIMH M3 Hero. Paccrosiiue
OT MeTalleHTpa [0 LEHTPa THKECTH Ha3biBal0T METAUEHTPHUECKON BBICOTOH
1 o6o3Hauaror MG, a paccTosiHHe OT METAlGHTpa /10 LEHTPa BEeIWUMHbI —
MeTalleHTPUYECKUM pajuycoM . PaBHBIE CWIBI, IpHIOXKeHHbIE K Toukam G
u C, cwisl Beca P u nomepxanus S, 06pa3yioT napy Cujl, MOMEHT KOTOPbIX
Ha3pIBalOT BoccraHaBiuBaommm. OH pases M= Pxb wiu M=S x b, rae
b — mwe4o MoMeHTa (CTATHYECKOE MJIeY0 OCTOHYUBOCTH) .

OCTONYHUBOCTD KOPITYCA CYIHA

[Mon OCTOMUMBOCTBIO KOpIyca Cy[AHa WIX MOJENH INOHMMAIT HX CIOCO6-
HOCTb  BOCCTAHABJIMBATH  MEPBOHAYAIBHOE  IMOJIOKEHHE  PABHOBECHA.
JlpyrMmMu CIIOBaMH, €CliM, HallpuMep, MOMENb IiOf [ICHCTBHEM BHCLIHHX
cun Oymer BbIBE[leHa W3 BEPTHKAIBHOrO MNOJOXKEHHA, TO MMOCHIE MpeKpa-
LIEHUA MX JIEUCTBHA OHAa [JOJDKHA CHOBA BEpPHYTBCA B HMCXO[HOE II0JIO-
KeHue. PaanmuuaoT nonepeuHyw W NpOJOJIBHYI0 OCTOHYMBOCT. OObIunHO
paccMaTpuBaioT ML Gojiee  BaXHYH0  INONEPEUHYH  OCTOHYMBOCTD;
NpOJOJIbHAA OCTOHYMBOCTH BCerjJa BelMKa M Joctatouda. Hanomuum,
UTO HAKJIOH CY[HA HJI¥ MOJIEJM B MONEPEeYHOH IUIOCKOCTH Ha3bIBAOT
KpeHOM, a B TpoponbHon — pauddepentom. Paznuuaor ewie cratuve-
CKYH0 W JIMHAMHYECKYI0 OCTOHYMBOCTb. [IpH CTaTHYECKOH OCTOMYMBOCTH
paCCMATPUBAIOT PABHOBECHE CTATHMYECKH [ICHCTBYIOUIMX CHI BO3MYLUE-
HUA ¥ BOCCTAHABJIMBAKOUIEr0 MOMEHTA Cy[HA, 4 MPH [AMHAMHYECKOH —
paboTy, KOTOPYH NPOWU3BOHAMT BOCCTAHAB/IMBAOLUMH MOMEHT IIpU pa3-
JIMYHBIX YIJIaX [JAMHAMMYECKOro KpeHa JUisi BO3BPAlLEHHS Cy/JH4a B [0JI0-
XKEHUE PaBHOBECUS.

McenenyioT OCTOMYMBOCTD MyTeM HaKpeHeHHs Cy/Ha Ha manbie (10 10°)
u Gonbiume yripl (Gonsiie 10°). Tpu MaybiX yriax KpeHa pacueThl BeyT
M0 TAK HA3bIBAEMOM MeTalueHTPUYeCKOn hopMyIie OCTORUYMBOCTH

Muocer = P XMG x sin 0,

rie ¢ — yron xpeHa.

IIpy GonpumX yriiax MPAMEHAIOT pasjiHiyHbie crnocoObl pacyera U 110
MOJIYYEHHBIM [IdHHBIM CTPOAT [IMarpaMMy CTaTHYECKOH OCTOHYHBOCTH.
Jng  Mopenied JOCTaTOUHO BBIYMCIIMTD BOCCTAHABIIMBAKIIMH MOMEHT 110
MeTaleHTpHYeCKOH popMyIle OCTOHYHBOCTH.

Cratnyeckast OCTOWYMBOCTbD 3aBHCUT OT BbICOTBI LIEHTPa THAXKECTH
MU or ¢GopMbl TMOABOAHOH YacTH CyJIHA: €€ IUMPHHBI, TJ1yOUHbI
MOrpy>XeHUsa M  IUIOWAJAM  JEHCTBYIOIEH  BatepauHuu. Yrober  J10-
OUTBCA  XOpPOLUEH OCTOHMYMBOCTH, HA[0 YBCJIMUMTH IUIOILA[b  Batep-
JMHHM M OCODOEHHO IMPHHY KOpnyca. IJTOro MOXKHO [OCTHYb, €CIIH
BpIOpaTh IUMPOKHME IUIOCKME ((HOpMbI IIONEPEYHOro CEYeHUA Kopmyca,
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B pe3yiibTaTe Yero IpH KpeHe IUIomiaNb BaTepiuHuH yBenwuurca. OngHako
npM 3TOM Jpyrye KavecTBa CyAHa He scerna 6ynyr ynyumarsca. Hanpumep,
YBeJIHYEHME LIMPHHB!I TPUBOIMT K YMeHbllleHW ckopoct. IToatomy mis
YBE/TMYeHUSE OCTOMYMBOCTH IPUXOIUTCA OINyCKaTh LEHTp TsKkecTH. B cBolo
ovyepe/ir IONIOXKEHHE LEeHTPa THKECTM 3aBUCHT OT PacnpelcsicHHUA Ipy30B
Ha cyjane. JIoNOXMB BHYTPh KOpIyCa Ha KHIb COOTBETCTBYIOUIMH BeC —
HamTacT, MOXHO YMEHBIIUTH BBICOTY UEHTPA THXKCCTH M TEM CaMbIM AOOUTH-
¢ NOBBILUEeHUst ocTtouunBocTH. Ha cynax B xavectse Bautacra NpUMEHSIOT
UYTYHHbI€ YYLIKH, LEMEHTHbIe O/I0KH, BOAAHOR OaruiacT u Inp.; Ha MOOeNAxX
HaytacT (CBHMHLOBAIE WM NAaTyHHbIEe OPYCOYKH) CTAPAIOTCA TIOMECTHTh KaK
MOJKHO HHXKE.

Taxkum 006pa3zom, MOXHO padTH4aTh KOPIYCd, OCTOHYMBOCTD KOTOPLIX
OCHOBBIBACTCHA IPEHMYIUECTREHHO HA MCNOJb30BaHuu OGanmnacra (¢ OCTOH-
UMBOCTBIO BE€Ca), M KOPIYCAa, OCTOHUMBOCTH KOTOPHIX 33aBHCHT B MEPBYIO
oYepeh OT UX WIMpPHHBI (C OCTOHYMBOCTBIO GOpPMBI) .

3AHAC IVIABYYECTH

Janac IWIABYYECTH 3aBUCHT OT BBICOTHI HENPOHMI@AEMON A BOJBI HAaJBOJ-
HOW YaCTH KOPilyCda W TUIOLUANM ero BatepiubuuM U OGyjer tem 6Gosnblie, yem
fionbuie BbICOTAa HaBOAHOroO 6OPTa M IUIONIA/Ib BATEPITMHUM cyaHa. [lupokue
H miockue xoprnyca obbraHo vmeoT GonbuIoNn 3anac maBydectH. SicHo, 4TO
C IPOHHKHOBEHMEM BO/bl B KOPITYC YMEHbIIACTCA BBICOTA HAMBOIHOrO 6opTa
H, CIIEAOBATEJIBHO, IUIaBYYCCTh CY/IHA.

COMPOTHUBJIEHHE JIBHXEHHIO CYTTHA

Kopnyc, IBWXyUmMHcs B BOJie, HCIIBITBIBAET CONPOTHBIIEHHE BOIBI M BO3/lyXa,
NPENATCTBYIOLUEE 0 [BHKECHHIO.

Conporupiienne BOABI CKIIaNIbIBAETCA H3 CONPOTHBIICHUSA TPEHHSA, HOPMBI
(BUXPEBOTO) ¥ BONHOBOTO CONMPOTHBICHHA. ECIM BHMMATENBHO MpO-
HaOJIIO[ATh 33 ABKOXKYILUEHCA MOJCIBIO, TO MOXHO 3aMETHTh, YTO YacTh BOJIbI
ABHXKETCA BMeCTe ¢ Hed. Monens, naxe eciu ee [HUUIE COBEPILUEHHO IiIaf-
KO€, TO BpeM#A JIBHXKEHUsA CONPOBOXJIAeT Ciod Boabl. IIpu MasnbIx ckopocTax
NOTOK BO/IbI, OOTCKAIOUIMA [IHUILE, MMEET YMOPALOYCHHOE JIBHXKeHHe (910
JTaMUHAPHBIH 1IOTOK ), @ [IPH BBICOKHX CKOPOCTAX — BecnopamouHoe (Typby-
JIEHTHBIH NOTOK) .

3aKOH, ONPENCTAOUMHA BEIIHUNHY CONPOTHBIICHUA TPEHUA, ObLI nosuy-
ven Opyrnom. OH yCTaHOBWI, YTO CONPOTHBIICHHE 3aBUCHT OT Pa3MepoB
MOJBOHON  YaCTH KOPIYCa, COCTOAHMSI HAPYXHOH MOBEPXHOCTH 1 TMpO-
[IOPUMOHAIPHO KBAJApaly CKOPOCTH. boriee [UIMHHAA MOJIBO/IHAA YacTh UMeeT
MCHBILICE YIIEITBHOE COTPOTHBIIEHUE, YeM Oojlee KopoTkas. Bonee mepoxopa-
TasA NOBEPXHOCTH CO3/1aeT Gosbliee TpeHue, yeM Bostee riaaKas.

IIpy 1OBBILIEHUH CKOPOCTH HE TONBKO 3HAYMTENIBHO YBeJMUMBACTCH
COUPOTMBJICHME TPEHHMH, HO M OOpas’ywTCs BOJHBI, Ha YTO 3aTpauM-
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BAeTCA OLIYTHMAs JOJISI MOLUHOCTH. JTO MPUXOUTICA YUMTHIBATH NMpPH CKOpO-
crax Gonee 5—6 kMm/u. BoicoTa cO3/1aBaeMbIX BOJIH B OCHOBHOM 3aBHCHT OT
JUTHHBI ¥ LUMPHHbBI KOPNyca CynHa: Bojiee KOPOTKHH KOPIYC BhI3BIBAET BOJI-
Hbl BOJIbIIEH BBICOTBI, YeM Bosiee [JUIMHHbBIH.

BenuuuHa BUXPEBOro CONPOTHBIIEHHA 3aBUCHT 0T GOpMBI Tejla, Cnocob-
CTBYWOLIEH OOpa30BaHHI0 3aBUXPEHMH B NMOTOKE B KOPMOBOH YacCTH CyjiHa:
3aBHXPEHMA YMEHBILAKT [JABJICHUE Ha KOPMY Cy[HA M, CIEI0BaTENBHO,
YBEJIHYMBAKWT CONPOTHUBIIEHWE [BHXEHHI. Buxpesoe CONpoTHBIEHHEC BO3-
pacTaeTt ¢ yBeJIMYEHHEM CKOPOCTH.

Taxum o06pa3oM, CONpPOTHBIIEHHME [IBHKEHHI0O MOMEIM B BOJAE INpo-
NOPUMHOHAIIBHO ITUIOTHOCTH Cpefbl (BOJbI), NONEPEYHOMY CeYeHMI0 MOJENIH
N0 MMAE/b-LUNAHIOYTY, pasMepaM H popMe KOopnyca ¥ COCTOAHHIO €ro Ioi-
BOJIHO# MOBEPXHOCTH, a TAKXE KBapaTy CKOPOCTH. JIA yMEHBIIEHHA CO-
NPOTUBJICHUA JKeNaresIbHO, 4T00bl MOABO/AHAA YAaCTh KOPIYCa 10 OTHOLIEHHIO
K wupuHe 6bu1a Gp1 10BONBHO [UIMHHOK. O6BOBI, 0Opa3ylMe HOC, KOpMY
H CpPejHIOI YacTh KOpnyca, MAO/KHBI ObITh IUIaBHBIMH, €CIIH  HYXHO
YMEHBILUMTD BO3HUKHOBEHHE BOJIH M 32BMXPCHHH. BaxHo u cocrosHme
BHEIUHEH MOBEPXHOCTH KOpNyca: OHa [0JXHa ObITh COBEPLICHHO
rMaIKON.

Berep TOXe HEHCTBYeT Ha KOpIYC CyaHa ¥ ero BoopyxeHue. OH Bbi3bi-
BaeT COIPOTHBIICHUE [IBUXXEHHIO, XOTA M B MeHbLIEH CTelleHH, Yyem Boaa. [Ins
YMEHbLUIEHHS BO3/1YIIHOrO CONPOTHBIICHUA Y MOTOPHBIX W CIIOPTUBHBIX MOJIE-
JIeH Ha[BO[HbIE POPMbI KOpITyca [1e1al0T 00TeKaeMbiMK, 2 YV ITaPYCHbIX MOJie-
JIEH ¥ MauThl NO/DKHbI HMETh 06TEKaeMoe NonepeuHoe cevyeHue, KpoMe 10ro,
Ha HUX, 110 BO3MOXHOCTH, YMEHBIUAIOT CTOAYMH TAKEIIax.

HaxoHen, Henp3s 3aObiBaTh, YTO M CYHAOBbIC BUHTHI BbI3bIBAKT B BOJIC
BUXpEBbIE NMOTOKH, KOTOPbIC HAKIIAABIBAIOTCA HA 3aBHXPEHHA, BbI3bIBAEMbIE
KOPNycoM cyfiHa. 3TO yBeIMYMBAET CONPOTHBIIeHHe ABMXeHuio' . Heobxonu-
MO CJIEJIMTh, YTOOBI yNOp JBHXMTENH MO/IeIH COBNAfal ¢ OChI KOPIyCa.
B npoTHBHOM Cilyyae MOJI€/Ib HAUHET ABUIAThCA MO/ YITIOM K [IMaMeTpaibHOM
MJIOCKOCTH M CONMpOTHB/ICHHE BOMbl pe3Kko Bo3pacter. Takoe DOKOBOE IBU-
XeHue Ha3biBawT JipedHdom. YToOGbl yMEHBIUMTh €rc, MHOTHE KOPIycd Bbi-
NONHAKT C MOCTOAHHBIMH WIM BBIABWXHbIMH KWIAMH — miBepTamu. Kunu
MPOTHBOACHCTBYIOT DOKOBOMY CMELIEHHIO M NMOMOIAlT yAECPXUBATH CY/IHO
Ha Kypce.

KOPITYCA CKOPOCTHbUIX CY10B

Popma Kopryca CyaHa WM MOMENM [O/DKHAa ObiTh HaWaywiuum obpa-
30M npucrnocoOiieda UIA [ePefBHXKEHHA B ONPEHE/IeHHOM HalpaBlieHUH
W TIPeOJIOJICHMsl CONPOTHBJIEHMA BOJAbI NPH MHHMMAJIBHOR [IBHXYILEH

! PaGoraoume rpeGHbie BHHTBLI OTOPachIBAIOT BOY OT KOpME!L CYH&, YTO NNPUBOONT
K NOAB/ICHHIO MECTHOI'O yCKOpPEHHS NOTOK@ BOMBI U OJHOBPEMEHHO MOMBIICHHIO CONMPO-
THBJ/ICHMS BO/bl, OMBLIBAIOLIEH KOPIYC C YBEJIHYECHHON CKOPOCTHI. JTO ABJIcHHE Halhl-
BAIOT 3acachiBaHueM. — [Ipum. nayu. peo.
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cwie. Belie BGbUIO0 CKa3aHO, YTO KOpIyca CyAOB NPH ABHXCHHH BCTpPEYarT
pa3THYHBIE CONPOTHRIICHUA, KOTOPBIE OrPAHUUYHBAIOT HX CKOPOCTH.

ITpofrieMa nOBBIIEHHA CKOPOCTH CY/IOB BOJIHYET MHOTUX KOHCTPYKTO-
poB. Bopousmemalomme xopnyca ¢ ,,0CTOHYMBOCTBIO Beca”, TITyBOKO CHs-
iMe B BOfe, HE MOTYT JIOCTHYbL OYyeHb GoNblUIMX ckopocTed. PasBuTh Takue
CKOPOCTH MOTYT CYya C JIEFKHMH M NPOYHBIMH KopnycamH ocoboit popmsi,
KOTOpPbIE JUIA YMEHBIUCHUA COTIPOTHBIICHUA TPU [BUKEHHH MOTYT BBIHTH

Puc. 546. CeyeHna 10 MHIENb-ILNEHIOY TAM KOPIIYCOB CKOPOCTHBIX MapyCHBIX H MOTOp-
HbIX KaTepoB W (POPMbI [IHHILA: @ — MOMNCPEYHOE CECYEHHE JIEIKOro Kopllyca napycHo#
Wik rpeSHOA HmwonKK; b — nonepeyHble CCUCHUA KaTaMapaHa K TPUMAPAHA; C — MH/IeJb-
[LNaHTOyT BOAOH3IMELIAEMOI0 MOTOPHOIO KaTepa; d — , KuyieBarthbie” MonepeyHbie ceye-
HUS; € — JHHUIe [TIHCCHPYIOLLEr0 MOTOpPHOIO Karepa; f — [HMile ¢ pepaHoMm; g —
TpeXToYeuHoe JHUule; h — nonepewsiit npoduis qHMua Xakta (cTpesiko# ,,a” nokasa-
HO [eAcTBME CWIIBbI NMONJICPKAHUA HA MOPHIOHTAILHYIO IOBEPXHOCTH NPOLOJILHONO pena-
Ha; cTpenkoft ,,b” — GoKOBaA Cula, AeHCTBYIOWAS HA BEPTUKAIBHYIO [IOBEPXHOCTD Npo-
JONBHOIO pe/laka W NOBBILLAKURAA YCTOAYMBOCTS Cy/IHA DK MAHEBPUPOBAHUH) | | — JIHH-
e ,,KpbUIO YalKku”,

M3 BObI, T. €. MEPEHTH OT KIJIACCHYECKOrO JBMIKEHHS I10 BOME K [BHXKEHHIO
Haj BOOOH. Mopens Oyner tem ObicTpee IBHIaThCs, YeM OOJIBLIE OHA BBIAJET
M3 BObI H OTOPBETCA OT €e NMOBepXHOCTU. [IpH 3TOM MOJIeNb MOMKHA UMeETh
AOCTATOYHYI OCTOWYMBOCTD M BHE BObI, T. €. OONBUIYIO ,,0CTOHYMBOCTD
bopmbi”.

[Ipu cKOJIBXKEHUH 11O BOJE — IIIHCCHPOBAHUMH — CYIHO MYHTCS BO B3BEILCH-
HOM COCTOSIHMM M BbITeCHAET 00beM BOIbI MEHBIUMH, YeM ero Bec. [Ipu aTom
3HAUMTEIBHO yMEHbIIACTCA BOIHOOOpazoBaHue. YToObI NOAHATH KOPIYC U3 BO-
Abl, TpeOyeTCa BO3[IEHCTBHE ONpeE/e/ICHHON IHAPOAHHAMMYCCKON CHIIBI. Y Mo-
TOPHBIX KaTepoB 3HAYMTENBHOrO MOIbeMa yaaloch No6uThes Gnaronaps npume-
HEHHIO ,,1107103beB” (MTa). pattini) Ha NOABOJHOM YACTH KOPIYCa, a Y MapyCHBIX
CynoB — G1arojiaps UCNONb30BAHHKIO ABYX-TPeX KOPMYCOB (KaTamapaHsl, TPK-
mapanbl) (puc. 546, a u b). 3aMeTHM, UTO NIPH ONpPeieNIEHHBIX YCIOBHAX KOP-
nyca ¢ NOCTOAHHBIM KwieM H HeBonbumMM KoJHYecTBOM Oaracta mMoryr
MepexoruTh B MNONyriMccupyloutee cocrosnue. [Ipoponbusie oBGBOAEL
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[HWIA Ha TJIMCCHMPYWOLMX NMapyCHBLIX CYAaX HOJIKHbI HMETh MHHHMAJIbHYIO
KPHUBH2HY.

B Hactosiniee BpeMs NMPOMIOJIXNKAITCA MCCIELOBAHHUA, UEIb KOTOPBIX cne-
nare napyckbie cyna eue Gonee ObicTpbiMu. OOMH M3 TaKHX NPOEKTOB Ipe-
[lyCMaTPHBAET CO3JIaHUE KOpIHyca C ,,M0N03bAMHM° M 0OTeKaeMbIMHM Haj-
CTPOUK4MHU (15 YMCHbBILICHMA COMPOTHBIIEHUA BO3TYyXa) .

O1inunTeNbHbIM  TIPH3HAKOM MOTOPHBIX KaTepoB ¢ MOMEHTa HX
nossnenna Opula cxkopocts. [lonepeunsie cevyeHus nepBbIX KatepoB ObuiM
aHaJIOrM4Hpl CCYCHHAM BOJAOM3IMELIAIOILIMX CY/I0B, 4alle BCEro Kpyrilblc
(puc. 546, c). IllosnHee noAswiIHCh ,,60po3ufuMe” KOpIyca € OYEHb
ocTpbiM V-00pa3HbIM TONEPEYHbiM CCYCHMEM B HOCOBOH uYacTd (g nyu-
uIero paspesa BOJIH), KOTOPOE IOCTENeHHU CTaHOBMTCH Bce Oosiee TyribIM,
a B KOPMOBOHM YacTH TNOMTH 1WiOCKKMM. [lonoOHbie OHWILNA B HOCY HMMeEKT
yrojl, paBHbIH NpPHOIUIATEIBHO 20°, a B KOpMe — 0KOJIO 170°
(puc. 546, d).

Y rovccupylowMx KarepoB [Huiua HmewT V-00pa3Hoe MONepeyHoe Ce-
YeHHe B HOCY M IIOYTH IUIOCKHHM npoduis B xopme (puc. 546, ¢). Cyuie-
CTBYIOT CLIC INIKCCHPYWOUME KaTepa ¢ KPYMJIbIM AHULIEM (MeXAy IHUIIEM
M 3aKpyr/icHHbIMH OOKOBBIMM  TOBEPXHOCTAMM uMmewica pebpa —
,,0pbI3rooT6oRHUKKH™) u ,onHoyronkoBsiM” AHkweM (V-oBpasHoe nore-
peyHoe ceueHMe MepexouT B IUIOCKOE YiKe B Cepe/ldHe Kopryca) .

Y MHOIMX KaTaMapaHOB, KaK MNapycHbIX, TAK M MOTOPHBIX, KOpIyca
UmeloT V-06pa3Hbie CeYeHus . ;

Y HauBonee ObICTPBIX MOTOPHBIX K4TEPOB THIPOIMHAMMUYECKOE
CONPOTHBJICHHE CHHXKEHO eme B OOJiblUIeH CTENEeHH, a a’lpOoJHHAMMUYE-
CKas IOJIbEMH4fl CHJId YBe/IMYeHa. Y TaKHUX CY[AOB [IHHINA JIeJiaioT
C pPEeJaHOM WIM ,TpexToueuHbie . PeJjaH — He 410 MHOe, Kak Iomnepey-
HbIi ycTyn (puc. 546, f), ma nepeanuit Kpa KOTOpOro OIMpacICs KOp-
nyc mupu nBwkenuu. Tpextoueunsit xopnyc, H300peTeHHbIH aMepHKaH-
uam#, Mmeer asa OoibUMX OGOKOBBIX MOIUIABKA C IUIOCKHMHM JIHHLLEAMH.
[lpy NBMXKEHHM KOPIYC ONMMPAeTCA HAa TPH TOYKH: KPOMKH INO[UIaBKOB
M TMOrpyXeHHbld BUHT (OTCIOla W TIPOMCXOLMT Ha3paHMe). Bosmyx,
O0TeKawilMi 1OIUIABKH, YBEJIWYMBACT aIPOJMHAMMYECKYIO [OBEMHYIO
cwiy (puc. 546, g). Takue Kopryca MMEKT rOHOYHbIE MOME/H, KOPAOBBIE
WIH TJIHCCEPBI.

Hosbid TMN JIHWIA Npeuloked amepukaniuem Xautom (puc. 546, h).
OHo wumeer V-obpasHoe mnonepeyHoe CceyeHHe, Ha €ro MorpyxeHHo#
BHEILUHCH [OBEPXHOCTH YCTaHAB/MBAKWT YCTymbl — [POJOJIbHBIE pe-
Hdanel.  IlocnegHMe OKa3bIBAOT TAKOE e [IeHCTBME, KaK ,,oJIo3bA’":
OHM IPHUNOJABIMAIT KOPIYC M MO3BONAKT €My [EPeHTH Ha pPeXKM
IJIKCCHPOBAHHA. p

CyuiecTBYIOT H [IHWLIA, KOTOPbIE Ha3bIBAKT »KpbUIO Yanku”. OnM
MMEIOT AICHO BhipaxeHHylo V-oBpasnyio ¢opmy, Gonee mIOCKy0 y KOpMBI,
MpH mepexofe K DOKOBBIM NMOBEPXHOCTAM 00pa3yoT Kaxk Obl Ba TyHHEIA
(puc. 546,1).

Cnuccupyoume Kopnyca HMMeOT CKOPOCTHBIE PafiHOYNpaBJIAEMBIE -
MO/IeNH; Yy MNapyCHBIX MOIENed NeNalT ,,NoNyrIIHCCUpYILMe” OHHLIA
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¢ MHHHMQJIbHO BO3MOXKHOH KPUBU3HOH, Yy PaIMOyNpaBIfAeMbIX MOJCIICH,
TpefHa3HaYeHHbIX [JIf BbINOJHEHUA DUTYPHBIX KYPCOB, JiesanT 60po3asaume
KOpIyca, JIMOO IIIMCCHPYIOLIME JIHUILIA.

YIPABJIAEMOCTD

YnpapisaemMocTh — ClocoBHOCTL MOJIENIH 1IpH HAUMEHbILEM YTJIe MEPeKIIadKH
PYJiA Ha OTPAaHUYEHHOH BOJIHOM NOBEPXHOCTH M3MCHATH HANPAaBJIEHHE CBOEro
JABWXCHHUSA , COXPAHAA NIPH ITOM XOPOUIYK OCTOHYHBOCTS.

YnpasnasioumM OpraHom, KakK U3BecTHo, spingerca pyns. [lnockocts
nepa pysis o06TeKaerca NOTOKOM BOJbI, HabGerawuiM Ha Hee MofL Onpe/ieneH-
HbIM yrjioM. PesynpTupymowass Cwi, BO3HHKAWIMX HAa pylic, NPWIOXKEHa
K, HeHTpY nasieHus. OGbIYHO 3Ta TOUKA HE COBMAAET C HEHTPOM TMOBEPXHO-
CTH PyJisi; €e ONOXeHHe U3MEHAECTCA B 3aBUCHMOCTH OT YIJ1a ero nepexiaj-
ku. JleHcTByloulas Ha pysib TUAPOAMHAMMYECKAA CHNA IIPHBOLMT K MOABIIE-
HHI0 CWJibi, YBCIIHUMBaAOMEH Apeidd, 1 BOZHHKHOBEHHIO MOMEHTOB, OJIHH U3
KOTOPBIX BpailaetT mMojelb M M3MEHAET e€ HAKJIOH OTHOCHMTE/IBHO nomepey-
Hou ocH (mmddepesTyer), ApYrod KPEeHHT OTHOCMTEIIBHO IPOOJIBHOM
OCH.

®opMy M BeMUMHY pyns BbIOMpalOT B 3aBHCMMOCTH OT CKOPOCTH
MOJIEJIH, COOTHOLLUEHMA MEX1y IUIOLAAbI0 Py H [UIOWAAbK MOrpy-
KEHHOM YaCTM IMaMeTPaJIbHOH TUIOCKOCTH KOpIyca, OTCTOSHMA pyid
OTHOCHTEJIBHO MMIENL-IINAHIOyTa W yria nepexnaaku pyna. Heobxomu-
MO€ COOTHOLIEHHE MEXK/IY IUIOIIA/IbI0 PYAA M MNOTPyXEHHOH OOKOBOH
MOBCPXHOCTBY MOJIE/IH ONPECNAT ONbITHBIM myTeM. OOBIYHO TUIOWIAb
PYyfiA y MapyCHbIX MoJeied coctasnseT '/3y — /g MIouann 60KoBO# To-
BEPXHOCTH, @ Y CaMOXOIHbIX Mogjenell — '/¢o — '/ (BbIGHparOT B 3aBMCH-
MOCTH OT CKODOCTH CY/1Hd ) .

[MonoxeHne pynsa OTHOCHTENBHO MH/ENb-IUNAHIOYTA TaKXe OIpese-
AT MAaHEBPEHHOCTH kopnyca. Yem jganpuie pysib OT MMIENb-UINAHTOYTa,
Tem Oonbiie mievyo gedcTByloUed nmapel cwi. [ostoMy pysnb ¢ Gosbiue no-
BEPXHOCTbIO BOJIM3H MHM/IEIB-IUMAHTOYTA OKAa3bIBAET Ha MO/IeNb TaKOe XKe
JEHCTBHE, KAK Ppy/ib C MCHBIIEH I[UIOWA/bI0, HO HAXONALUMHCH [asibLie
K kopMme. Otmetum, yto HauBonsiwas s¢dexTHBHOCTy pysis HabnopaeTcs
npu yrnax nepexnanxu or 30 go 35°, a NpH JAJIbHCHUICH Nepexanke
YMEHBLIACTCH

Y kopnycoB ¢ GONbILOKH OCAIKOH PynH JENal0T Y3KHMH M JIMHHBIMH,
a ¢ MaJIoi OCAJIKOH — KOPOTKUMH, HO ILIHPOKHMH.

I'JIABA XVII JABHI'ATEJIM MO IEJIEHN

CaMoxofiHa® MO/IeNlb [BHXETCH [IPH [OMOLLM napycos nubo mexaHuue-
CKOro [ABUraTtesd, NPUBOJAANLIErO B JeHCTBHE ABMXUTENb (KONeca WIH
BUHT). JUta TOro urofbl M3roToBUTHL I0OOH [BHraTe/ib, MOJIEIHCT MOJ-
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XeH obNnanate ONpeJeNeHHbIMU TEXHHUYECKHMM 3HAHHAMH M OMNBITOM,
KOTOpPbIi TIPH TMOCTPOHKE CHOPTHBHBIX MOJEIEH ABJIACTCHA, TMOXKAIYH,
IJIaBHBIM.

NBUXEHHUE C IIOMOUBK [TAPYCOB

MNapyca, Kak W Becia, — CTapeidluMe [BWratenu cyjaHa'. B teuenue
CTOJIETHH COBEPLUAICA Mepexoy OT NPUMMTMBHBIX IUIABaHMH K ,,3aBOE€Ba-
HUW” MopA ¢ nomoubio Betpa. OpHako ToibKO B mnepsbie roapt XIX B.
HayuyuJIuCh 3 (EKTHBHO JIABMPOBATh NPH NPOTHBHBIX BeTpax. s takoro
nnaBaHus Oojiee TPUIOMHBI KOCHIE Mapyca, KOTOpbIE IPHUILUIK Ha CMEHY
npaMeiM. [locrmegnue ocTanuch B OCHOBHOM Ha MNpPOTYJIOYHBIX W Kpercep-
CKMX Cy[dax, MOSABMBIIMXCA B Cepe[MHE IpOLWIOro BeKa, K FOHKaM KOTO-
PhIX Ha HEKOTOPOE BpeMs BHOBb NpOOYAWICHA MHTEepeC y mobuTeneH napyc-
Horo criopra. OGBIYHO Ha AXTaX W MOIENAX CTapAT Gepmynckue U radens-
Hble Tapyca, KOTOpbIe NMPOCTbl B OOpaumieHuu M 3p¢eKTHBHBI NPH BeETpax
moBbIX HaNPaBJICHUHA.

Kypcsl cyaHa OTHOCHTENbHO Berpa. B 3aBUCMMOCTH OT yria, noj Koto-
PbIM NAapyCHOE CYIHO WIH MOJelIb MIET OTHOCHUTENIbHO HANpaBJIeHUA BETpa,
paznuualoT Kypcbl: OeHpeBunn, rajduun, baxiurar U dopaesuua. [Mepsbii
H TPeTMH elle pas3fiensioT Ha KpyTon OeHpenuHyl, OeHIeBHHII M NOJIHbIHA
GeiteBuH)1 M Gak1uTar U MoJHbIA OakwTar (puc. 547).

[Ipy passbIXx Kypcax HeOOXOAMMO TaK CTaBMTh Mapyca, 4robbl UMeTh
Hauborbillee MOCTYyNaTesibHOE [BUXKEHHE, TEOPEeTHUYECKH — TI0j YIJIOM,
PaBHBIM TMOJIOBHHE yIJia MEXIY [IMdaMETPaJIbHOW IUIOCKOCTbIO CY/Ha
M UCTHHHBIM HallpaBJIIeHHEM BeTpa.

Beenem eme psn repmuHoB. Eciim Berep jyer ¢ npaBoro Wik JIeBOro
Gopra, TO roBopAT, 4TO CYJHO (MOME/Ib) MAET IPABLIM WIM JIEBBIM raJIcOM.
BeipaxkeHue ,,CMEHHTh Tajic” O3HaYaeT Crelarh NMOBOPOT M TaK NOCTaBHUTb
napyca, 4ro6s! BeTep [yJl B IPOTUBOTONOXKHYIO CTOpOHY. IIpH 31OM Henant
MaHeBp: IEePEeXOAT JIMHUIO BETPa HOCOM (ITOBOPOT OBEPIUTAr) WIH KOPMOH
(noBopoT popneskHN) .

Hei#icrBue Berpa Ha mapyc. CoBpeMeHHbIe Mapyca CO3[2K0T CWIY THACH
M MpH BeTpax, AYOUMX MOJ OCTPbIMH YIJIAMM OTHOCHMTEJIbHO HAllpaBJieHHs
aBwkenus. [Ipn nnasanun mopenu GedneBunn napyc nogoGeH Kpbuly, o6Te-
KaeMOMYy NOTOKOM BETpa, KOTOPbIA CO3[aeT CWiy TATH Onaromaps cBoei
¢opme; npH wiaBaHUK GOpPHEBHH WK NONHBIA GakwTar (10 BeTpy) — Kax
TEJO, NPENATCTBYIOLLIEE [IBHKEHUIO BETPA.

Ilpy packpoe COBpeMEeHHBIX NAapPyCOB YYWTBIBAOT MCCI/IEQOBAHUA
M NOCTMXEHMA B OOJIaCTH aIPOAMHAMMKH, TaK KaK mapyc nomobeH Kpbuly
camorniera. He BpaBasich B TEOPUIO M pAacueThl, NMPUBEIEM HEKOTOpbIE
CBelleHHA, OODBACHAWUME TOBEIECHHE CAMOXOJHOM MOMENM NOJA Mapy-
CaMH.

! Becna M Mapyc NPUHATO CUMTATH JBMXKKTCISAMY, B KauecTBe ABUraTesncH B nepBom
dlyvyae pacCMaTpHBAIOT pY KK 4eJI0OBEKa, BO BTOPOM — BeTep.

452 ‘



Ilapyc BcTpeuaer BeTep M M3MEHSieT HallpaBJIeHHe JABMXKEHUA BO3[YIIHOM
MacCbl, B Pe3yJIbTaTe Yero Ha ero NoBEPXHOCTH BO3HUKAET [JaBJIeHHE, PasJiny-
HOE B pa3sHbiX TOYKax mapyca (puc.548). Pe3ynbTHpyioulyio 310ro J1aBJieHUs
MOXHO pa3JIOXHTh Ha [IBE CWIbl: CWIY TAIW, HAINPABJICHHYI NapaUIebHO

3

Puc. 547. Kypchl cy1Ha OTHOCHTEJIBHO BeTpa.

1 — HanpapleéHde BeTpa; 2 — HABeTpeHHAas CTOpPOHA;, 3 — MNMOJABETPEHHAA CTOpPOHA;, 4 —
KpyToit Genpesunn; 5 — GelpeBuHa; 6 — MoNHbIA GeitpeBuHA; 7 — randunm; 8 — Hax-
wrar; 9 — noaHbik Saxkwrar; 10 — dopaesuna,

[MaMeTPAJIbHOH IUIOCKOCTH, U CHIlY ApeHda, NeHCTBYIOLIYIO NePleHHKYIsp-
HO 3TOH TWIOCKOCTH. Cuila TATrY ABJIAETCH MOJIOXKUTEIIBHOM, OHAa IBHXET MO-
AeNib, @ CWiia Jiperda — OTpHUATEIbHON, OHA BbI3bIBaeT KpeH U GokoBoe nepe-
MeuieHne monesid — apeid (puc. 549) . lMoatoMy IBHXKEHHE MOJIENH CKJIa/lbi-
BAETCA M3 [BYX J[BHXEHHWH: B NPOJOJIBHOM H IONEPEeYHOM HaNpaBJICHUAX.
Yron MexJy TNpoJoJIbHOW OCbI0 MOJENH W HAlPaBIIEHMEM €ro JBHXKCHHS
Ha3bIBAKOT YIJIOM Jipedda.
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U3 aspoMHAMMKM HM3BECTHO, YTO NOBEPXHOCTh, 0OyBacMast BETPOM,
Ha CTOpOHe, OOpaleHHOW K BeTpy, MMEET OJHO [aBJICHWE, 2 Ha IIPOTHBO-
MONIOXKHOH — moHWwkeHHoe, CTOpPOHY mapyca WIM MOJeNH, MNOBEPHY-
Tyl0 K BeTpy, Ha3hblBaNT HABETPEHHOH, a ITPOTHBONONIOXHYI0 — TOJ-
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Puc. 548. JleicTBHC BCTpa Ha Lapyc:

1 — Kakymuics Berep; 2 — CWia JAaBJICHWH BeTpa; 3 — PABHOJCHCTBYIOILLAHA [1aBJICHUH
BeTpa; 4 — JAMaMeTpalbHas IUIOCKOCTL; S5 — yron aperda; 6 — JIeHCTBUTENbHbLIH NYTh
MOJIEH — nyTh-apend.

BeTpeHHOW. M3 pacnpepiesiecHus JaBjieHUs BM/IHO, 4YTO CWIA THAIM [OYTH
Ha 2,’3 3aBUCHT OT [OHWXEHUA [IaBJICHMA HA TOABETPCHHOHW CTOPOHE
napyca, a He OT JIaBlieHUA Ha HaseTpeHHoH. HaubGonsluee noHuxeHue
fasjeHus HaOnwojaerca B MepejiHCH 4YacTH  mapyca, MOITOMY LEHTP
NPWIOXKEHUA  Pe3Y/IbTHPYIOLICH  CWI, [ICHCTBYIO-
UMX Ha T1apyc, HE COBIAgaeTr ¢ ero reoMmerpuue-
CKMM LeHTpoM. Hanpumep, npu yrie Mexiy napy-
COM M HampaBJleHMeM BeTpa |5~ TOouka npuioxe-
HUA  pe3yNbTUPYIOLLUCH  JIaBJIEHUA  PacriosiaraeTcs

Puc. 549. PastoxeHue paBHOJCACTBYIOLICH CHII JTaBJICHMS
BCTPA HA COCTABJIAOLUMC,

1 — cMia TATU, 2 — CWI4a, Bbi3biBawowasn apeid; 3 — pesvib-
THP YIOLLAad CHJIA JABJICHWH Ha NMapyc.

npUGIM3UTETBHO HA '[3 JUIMHBI Mapyca, CYMTas OT Nepe/iHel KpoMkH. Ecnu
HallpaBjieHUe BeTpa MNEPIEeHIMKYIAPHO TUIOMA/IM Mapyca, pe3ysibTUPYIOLas
NPUWIOXKEHA B FEOMETPHUYECKOM LIEHTpe napyca.

Tax kak napyc NpaKTHUCCKH He MMeeT TOJIUMHBI, K HEMY MpuUMe-
HUMBI PE3y/abTaThl OIBITOB ¢ IUVIOCKMMH W M30THYTBIMH IUTACTHHAMM.
Ussectno, uro koddbdUUMEHT TATH JUIA  CWIBHO M30THYTBIX TUIACTHH
Gosibiie B [Ba pasa, uyem Ko3hduUMEHT Juia wIockux ractud. [Mapyc
¢ oucHb GO/IBIUIOH KpUBU3HOW Hambonee sddexTHBHO paboTaeT Kak Teslo,
COTPOTHBIIAIOUIEECA [IBHKEHHIO BeTpa, a ¢ MAJIOH KPUBU3HON — Kak
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npoduib, obTexaeMbiit MOTOKOM. Eciiy BbICOTA napyca B /iBa pa3a Gonbure
Cro LMPHHBI, TO CWIA TArH 3HAYMTE/IBHO YBEJIHYMBACTCA M MPOJOIIKALT
NOBBLILIATECA NPH AATIbHEHLIEM YBEJIMYSHHH BbicOThI. [I02TOMY NPH U1aBaHUK
GenpeuHn 3ddextuBHbiM Oyer mapyc, BbICOTA KOTOPOrOo He MeHee 4eM
B MATh pa3 npeBbilaeT wWHpHHY. [Ipu ruiaBanuy (GOpAEBHH/L BbICOTA Mapyca
He MMeeT TAKOro 3HayeHHA, TAK KaK B ITOM Cllyyae OH paboraer xak comnpo-
THBITAIOLLAACA IOBEPXHOCTH, @ HE Kak Mpoduib Kpbuia (puc. 550,a).
Upe3sbiuaHO BaXKHO pacripeflesieHde Mo UMpUHe KPHBHU3HBI napyca:
ee Ha3HaueHWe — OTKJIOHATh BeTep TaK, YToObl CHia TATK Bbula MaKCHMaNb-
HOH NPH MMHHMAJIBHOM CONPOTHBIICHHH. BOTHYTOCTD Mapyca HOJIXHA CO3/1a-

Prc. 550. Dckuabl napycos IS MOAIM (a) M HWeaNibHasth KPHBH3HA napyca mpH
nnagaiuu GedpeBuna (b): | — A cuneHbix BeTpoB; [l — npH mnaBaHuH
GeRfneBMHA; OTHOLUIEHHE LUIMPHHBI Napyca K utHHe 1 : 5.

1 — OMAMETPAILHAA TOCKOCTh; 2 — NyTh-aperd; 3 — yron npeida; 4 — maura;

§ - KaxRyupifica Berep; 6 — npodguns napyca; 7 — Kopiaa napyca.
BaTh IUlaBHOe oOTexaHue BeTpa 10 BCeH BricoTe napyca. IIpuGnn3uTensHO
Ha '/3 BBICOTHI NaPyca BOTHYTOCTb MJlea/ibHadA, B HUXKHEH YaCTH OHA YBENTHYM-
BAa€TCA, 2 B BEPXHEH YMeHbIUAETCH, TaK KaK Napyc CraHoBuTCcs Bee Oosee
IWIOCKHM, ¥ BONMU3H KJIOTMKA COBCEM HMcyedaeT. YToObl yinyuwmTs npoduiib
mapyca, 1Mo ero 3afHedl LIKATOpHHE ycTaHasyiuBaior natel'. lpn packpoe
napyca riybuHa waeajbHON K PUBH3HBI [IOJIKHA COCTABIIATH NMPUOITHU3UTENIBHO
'/ 1o [WIHHBI XOP/bI NOMEpeYHOTo ceveHus napyca (puc. S50,b).

Cwia TArd M3MEHAETCA B 3aBMCHMOCTM OT BOTHYTOCTH Mapyca H ero
NONOXEHUA OTHOCHTENBHO Berpa. [IOHATHO, YTO NpH NIaBaHKWH OeHNeBHHIL
TONBKO HeGoJbllIad YacTh CWIbl [aBJICHMHA BETPA Ha Mapyc HCIHOJIb3yeTCs
KaK CWIa TArH.

Ucrunnpii ¥ kaxyumics Berpbl. Betep, fedcTByloum#d Ha mnapyc
NBHXYLIEACA MOJIEJIM WK AXTbl, HE MCTHHHBIA, a kaxyumicsa. Ha-
NpaBJIeHHE W CHIAa KaxyUIerocs BeTpa CKJIAAbIBAKOTCA H3 HMCTHHHOIO
BEeTPa M BETpa, BO3ZHMKAWLIEro OT ABHXeHHA Mmopaend. Tak, ¢pnaxoxk Ha
MauTe [BMXKYIErocs CyJHa MNOKa3biBaeT HANpaBlIeHHEe HMEHHO Kaxy-
LIerocs BeTpa, KOTOPbIH MO3TOMY MHOI/A elle Ha3bIBAlOT BbIMIIEJIbHBIM.

! JlaThl — AepeBsHHBIC JIHHeH KM, KOTOphIe BCTAB/IAKT B CNEUHa/IbHbIE KapMaHbl,
HAllMThIE MONepeK Napyca y 3agHel LIKAaTOPHHbLI, YTO6bI KpPOMKaA mapyca He 01THGa-
NACE ¥ HE 3aKDYYHBATACS.
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CxOopoCTh 3TOTO BETPa 3aBMCHT OT yIJla MeXJy HanpaB/ieHHeM HCTHHHOIO
BeTpa M Kypca mopend. [Ipd riaBaHud OEHACBHHI, CKOPOCTh KaXyLIErocs
BeTpa IIpeBbIlliaeT CKOPOCTb WCTHHHOrO, HO [EHCTBYET OH Ha napyc noj
MCHBIIMM YIJIOM, YeM MCTHHHBIA Betep (puc. 551). IT0 OrpaHMYMBaEeT BO3-
MOXHOCTH TUTaBaHWA GenneBuH/l. [1pn mnaBanuu randuua — NONEpeK JIMHKUH
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Puc. 551. MCTHHHBIA M KXy LLMACA BETpbI:

1 — cwia THTH; 2 — KAaXYUMACH BeTep; 3 — MCTHHHBIA BeTep; 4 — CY[HO, uayulee
OefineBHMHO; 5 — cyaHo B randguune; 6 — cyuHo B GopnenuHie,

BeTpa — HanpapjieHde Kaxyuleroca Berpa eule 60/bIile PACXOIUTCA C HANIPAB-
NeHHEM UCTHHHOTO BETpa, HO Telepb OH [EHCTBYET HAa Napyc noji 6oIbUMM
YIJIOM, NO3TOMY CWIa TATH YBC/THYMBACTCA.

[lpn nnaBaumu oOpHEeBHHJ HanpaBlieHHEe KaXYLIErocA BeTpa COBMamaer
¢ HanpaBJieHHeM HCTHHHOro. CkopocTh MCTHHHOrO BeTpa Gonblue CKOPOCTH
KaXYIUIEroca, NMOCNEOHAA paBHA PA3HOCTH MEX/Iy CKOPOCTAMH HCTHHHOIO
BETpPa M MOJIEIIH.

llenTp napycsocts. B TtOoM cnydae, korga CydgHO HeCeT HECKOJIBKO
napycoB, CyMMapHad CHIa TATM SABJASETCA IpPOeKUMEH Ha [Mame-
TPajibHYX0 IUIOCKOCTh PaBHOIEHCTBYIOLWICH BCeX CWI, [HEHCTBYIIUMX Hd
napyca. Touky ee NPHIOKEHHA HA3bIBAKT LEHTPOM MAapyCHOCTH mNapy-
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coB (LUT). Hanpumep, cioptuBHbIe MOJIEJIH BOOPYXAKT OOBIYHO JBYMSA Na-
pycamu: ¢dop-crakcenem (Win crakceneM) u rporom. Kaxsiit napyc nmeer
CBOHM UEHTP NapycHOCcTH (ero yCjlOBHO CYMTAIOT COBNANAIOUIMM C LEHTPOM
TSKECTH noBepxHocTH napyca) . IIT naxoautes Ha npAMo#, KoTopas coeu-
Haer LT or/ienpHbIX napycoB Ha paccTOAHMM, OOPATHO NPONOPUHOHATIBHOM
IWIOLA/IM KaxJ1oro napyca (puc. 552, a).

IBrxenne monpemu. PaccMorpum Terepb, Kax Bejer cebGs napycHas
MOJIEITb {10/ JIEHCTBHEM BETpa. Y)Ke IOBOPWIOCH, YTO NpH IUIABaHHM Oeiiste-
BHHJL TOJIBKO HeGosblias YacTh CHIIBI BeTpa MCHOJb3yeTcA KaK CHIIA THTH,

Puc. 552. LleHTp NapycHOCTH NMapycoB CHOPTUBHON MOenH (&) ¥ LEHTp
bokosoro conporuenenus (b) .

1 — LT dop-craxcens; 2 — oBGumin LIIT; 3 - ILI1 rpoTta; 4 — UUBC; § ~

paccrosiHue no ropuzoHranu mexay LT w LBEC.
OCTallbHasl YacTh BbI3hiBaeT apeidd u kpen monenu. Cune apeida 1poTHeO-
JIeHCTBYET CHI4 CONPOTUBJICHHA, MPWIOXKEHHasA B LEHTpe DOKOBOTO COMPO-
tupiiedus (IIBC) wiK neHTpe TAKECTH NMOABOJHOH YaCTH CyIIHA, CTIPOELMpo-
BaHHOM Ha JMaMeTpaibHylo miockocts (puc. 552, b). LT u HBC monenw
OBBIYHO HAXOMATCA HA PAa3HBIX BEPTUKAIBbHBIX OCAX (CM. puc. 552, b), noaro-
My 0Opa3yercst JONOJIHMTENIBHAA NTapa CHJI, MOMEHT KOTOPBIX CTPEMMTCA TNO-
BEPHYTb MOJIE/Ib OTHOCHTENIBHO BepTHKalbHOM OocH. Takum obpasom, npu
miaBanuy GeiiiesuHy HabnonaeTca Apedd, KpeH H BpailleHHe MOJICNH.

Cune npeidda NMpOTHUBOACHCTBYET CHIa GOKOBOro CONpPOTHBIICHWA, Ha-
npapJieHHas B IPOTHBONOJIOKHYIO CTOPOHY U npunoxenHas B LIBC. [TonstHo,
4TO (IpY yBeJIHYEHHH GOKOBOH NOBEPXHOCTH NMOJABOAHOM Y4CTH KOpMyca CKO-
pocTts npeitda cHKaeTcs W yron npenda ymeHbuIaeTcs. IT0 MNO3BONAET Cy/l-
HYy WATH TIOJ YIJIOM, OJIM3KMM K €ro NpOJIOJIbHOH OCH, B pe3yJIbTaTe 4ero
CKOPOCTh MOe/IM B HAlPABICHWM [BHXeHMA Bo3pacraer (puc. 553, a).

Cuna jppeitpa u cana OGCKOBOro CONpPOTHBIIEHWA BOJbI, TOUKH IpH-
JIOXKEHHA KOTOPBIX pAaCloJIOKeHbl Ha Pa3sHOM BBICOTE, CO3[AKOT KpeHs-
umii  MomeHT. IIpOTHBOMEHCTBYET €My MOMEHT [ONEPeYHOH OCTOHYW-
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BocTH. Kpen Moxer ObiTh yMenblleH 3a cueT nowwkenui LIl, HO 370 MOXHO
JenaTh NMHUIb B ONpele/ieHHBIX NpeJieslaX WK 3a cueT yBeIMueHHa Oamacra,
TaKXe B pasyMHbIX npenenax. [locnennee MOXHO BBINOJHATH JIHLLD B TOM
cIyvae, eciy KOpIyc MOJeNy nerkuii (puc. 553, b).

[Tapa cwi, BBI3BIBAOIMX BpalICHXe, KOMIEHCUPYETCA [EHCTRHEM
pyns. UroOut ynepxarh Mojens Ha Kypce, HeoGXOIMMO NOBEPHYTH
py/lb Ha yrojl, 33aBHCALIMA OT TOPM3OHTAJILHOTO PACCTOAHMA MEX/LY
UM u HOBC. Ecnu IIT naxonmrcs snepenu LBC,
TO MOMeNib YBanuBaeTcad (ee HOC OTKJIOHJCTCA OT
Betpa). UYroOBl NPHBECTH CYMAHO, PYIib HEOGXO/H-
MO TIOJIOXKHMTh B CTOPOHY HaBeTpenHoro GopTta
(puc. 554, a u b). Ecau LT wnaxonurcs nozau
IBC, T0 Monenb NPUBONMTCH (¢ HOC CTPEMHTCH

Puc. SSbS. Cunel, BeisbBalouMe Apeitd, nporusonedcreyoupe emy (2) ¥ BbI3bIBAIOIME
kper (b).

] — pe3synbTHUPYKUIAA CHIIA CONPO ITMBICHUA JBHKEHUK; 2 — LUBC; 3 — cocTanmuioLpie
CWJIbI J1aBJIEHMA BeTpa; 4 — PesayJIbTHP YIOIUAA CHIIZ IARJIEHU BeTpAa; § — COCTABIIAIOUME
CHMJIbl COTIPOTHBIIEHMHA; O — LLI1; 7 — fu1edo napel Cuil, Bhi3hIBAKOUMX KPEH.

NoBepHyTbcA K BeTpy). B oTHX ciyvasx pylib NEepex/ajibiBalOT Ha noBer-
peHHblit GopT (pHc. 555,aub).

Boobiue, HyxHOo nobuBarees, yroder LIIT Haxonu:iica Ha TOM Xe BepTHKa-
n, yto ¥ I1BC. 310, KOHEUHO, HeabHOe yciioBue. B 31oM ciiyvae roBopsr,
uTe MOJIeNb LeHTpoBana (puc. 556). Eciu atoro He nabionaercs, 1o Heobxo-
[AMMO Tiepepaclipeie]IATh NMapyCHOCTh, CAABMHYB Iapyca K HOCY WIH KOpMme,
noka He OyHeT IOCTUrHYTa Keslaemast 1eHTpoBKa. B oOmeM, nyume umersb
NPHBOMAALLYIOCA, YeM YBAJIMBAIOLLYIOCS MOJIeNb, T. e. Jiyyuie, uroOst LT Gbui
HecKOoNbKOo binxe K kopme yem LIBC.

ABTOMAaTHYECKOE YCTPONCTBO YIIPABJICHUA pyJieM, KOTOPOE NPUMEHAIOT
Ha mMouenax, omicaro B 1. XVIIL

Ilpn rwiapaHud (OPACBHHI CHIIa JIaB/IeHMs BeTpa KpoMe CHIIbl TATH
CO3JIaeT elleé MOMCHT, CTPeMALMACA M3MEHUTh U PEepeHTOBKY MO-
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[eNMK. ITOT MOMEHT KOMIICHCHPYETCA MOMEHTOM IMpOJIOJIBHOH OCTOHYUBOCTH
(puc. 557).

Boibop THNA MapycHOro BOOPYXEHHA 3aBHCUT OT PasiMuHbIX GakTOpOB
M TpexX/e BCero OT CWIbI BeTpa ¥ €ro HanpaBJieHWs OTHOCHTENBHO Kypca
MOJIENIH, T. €. OT TOro, Oy/eT JiK OHa UJITH 110 BeTPY WIH ITPOTHB Hero.

Puc. 554. llpuBopswascs
K BeTpy Mojaelb (a) 4 1mo-
NIOXKEHHE pynsA JUIA yBaiu-
BaHuA (b).

1 — UI; 2 — UBC.

[IpennosioxumM, Hanpumep, uto Mojenb OYIeT XOIUTh TONBKO MPH yMe-
peHHbix Betpax. [lapyc, npennasHaueHnsli 1A wiapanua Genpesuns, Oyner
uMmeTs Manylo apdexTHBHOCTD Ha PopresrH/ie, 1 HaobopoT.

Ha crnopTuBHBIX MoOJENAX NpH IUIABAaHUHK 110 BETPY PaspeliaeTcs MnpuMe-
HATH CIIMHAKEp, a IPHU [UIaBAHUHU NIPOTHB BETPA B 3aBHCHMOCTH OT €r0 CHJIbI —
H3MEHATh KOITHUECTBO U MOJIOKEHHE N1aPYCOB.

OBWKEHHE C NOMOWBK
MEXAHHUYECKHX JIBUTATEJIEA

Umerotcss Tpu BHOA ABHraTelied [UIA MOJENCH: ApOBa# MauUIMHA, IBUraTellb
BHYTPEHHETO CrOpaHuA M INeKTpoasurarens. Beibop 1oro wiM uHoOro Buja
3aBMCHT B TEPBYI0 OoYepeib OT THIA MOCTPOEHHON Mozienu. [lapoBbie MalMHbI
B OCHOBHOM CTaBAT Ha MOJIEJIAX BUHTOBBIX H KOJNECHBIX NMAapoXxoaos, OyKcu-
POB, PbIOOJIOBHBIX CYNIOB; JIBHraTelM BHYTPEHHETO CrOPaHHA — Ha MOMENAX
MOTOPHBIX KaTepOB, CMOPTHBHBIX MOAENAX; MEKTPOABUIATENH — HA MOJIe-
nax mobbix TnoB. Haubonee pacnpocrpaHeHbl 3MEKTPOABUTATENIM PasHbIX
MOLIHOCTeH Bnarojapsi NpoOCTOTE MX YCTAHOBKHM, BO3MOXKHOCTH M3MEHEHHSI
HalpaBJIeHUA IBHXeHUA, OecLiry MHOCTH paboThl.
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Puc. 555. YsanuBaioias-
cA mopenb (a) W moJo-
MEeHue pyns Wis ee Npu-
Benenusi k Berpy (b).

1 — ur; 2 - UupeC.

Puc. 557. Mapa cun, BhI3bIBAOUMX JHb-
depeHT.
1 - UI; 2 - UBC.

Puc. 556. TeopeTHueckas UEHTPOBKaA
MOJIEJIH.

1 - UI; 2 — UBC,
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MAPOBBIE MAUWWHbBI

TMapoBbie MaUIMHBI [0 HACTOAILLETO BPEMEHH MMEKT MHOIO CTPACTHBIX MO-
KJIOHHMKOB. Hemano cynomonenuctoB, KoTtopbie 0O6Na/ialoT TeXHUYECKUMMU
3HAHUAMH U OTBAXXUBAIOTCA COBCTBEHHOPYUHO H3rOTOBUTH APOBbIE MALUMHbI,
[1aXxe CTapUHHbIE.

M3BecTHo, 4TO MapoBas MalIMHA NpeBpallaeT [AaBJieHHE HarpeToro napa
B MEXaHH4eCKYI0 3Hepruio. Ilap BeipabaThiBaerca B N1apoBOM KOTIIE H OT HEro
NOABOMAMTCA K MalmMHe. B mapoBo# MallMHe HAXOIUTCA UMIIMHAP, B KOTOPOM

Puc. 558. IlapoBas maumua
Yarra, 1840 .

ABHXKETCS TOpLIeHb. PaznuyanT WWIMHAPLI ABOHHOrO AEHCTBMA, KOraa mnap
[IaBUT TIONEPEMEHHO Ha BEPXHIOW M HHXKHIOK NOBEPXHOCTH TOPIUHSA, U NMPO-
CTOrO JICHCTBHUA, KOTI/l4 I1ap JeHCTBYET TOJBKO Ha OJIHY MOBEPXHOCTb MOPLIHS.
IlocrynarensHoe JBMKEHHE TIOPILHS B NPAMOM M OOPaTHOM HampaBleHMsIX
C MOMOILBI0 LITOKA MOPLIHA, IaTyHa X MOTbUIA TpeobpasyeTcs BO Bpalla-
TeJIbHOE JABHXXKEHHE, KOTOPOE NEpelaeTcsa IMPUBOIHOMY (KOJIEeHYaTOMY) Bany.
[Mocrymnenue napa B UMIMHAD PETYNUpPYeTCA KNanaHaMu, paboTAIOUMMH OT
KOJTEHYaTOT O BaJla WIH OT JKCUEHTPUKA, BPallaloIerocs Ha Bay.

IlepBbie cynoBBIc MapoBbie MaIKMHbI HE OTIMYAJIMCH OT MAILMH, paGoTas-
IMX Ha cyule, Tonbko B cepenuue XIX B. MOABWINCH MapoBble MAILMHBI,
TNpeiHA3HAYCHHBIE UCKITIUMTENIBHO s CyioB (puc. 558) . [IBrkeHue nopiiHs
Y HUX IIepe/1aBajioch Ha KOPOMBICIIO, KOTOpOe No3aHee (M3-3a FPOMO3AKOCTH
M HECOBEPIUCHCTBA KOHCTPYKUMH) ObUIO 3aMEHEHO IUATYHOM M MOTBUIEM.

3areM MNOABWIMCh pa3IMUHBIE TMIIBI NAapOBBIX MALMH: ¢ TFOPH3OH-
TaJIbHBIMH, BEPTHKAIbHBIMM, HAKIOHHBIMH M KaYalUMMMCA I[IMJIHH-
npamu (puc. 559). HauBonee mMpOKO NPUMEHSIM TNAPOBbIE MAallWHBI
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C KaYdoUMMHCH HMITUHIPAMH 6113]"0,!],31)5] [pocrore npcoﬁpa:;cmalmﬂ HOCTyTIIAa-

TEJIbHOTO [ABWXKEHMSI MOPLIHA BO Bpam@reibHoe ABWieHue (puc. 560).

Puc. 559. Tlaposei¢c malllMHLI ¢ pas-
JIMYHBIM  PACHOIOWCHHCM  LWIHHPa:
4 — C BEepPTHKaNbHbIM; D — ¢ HAKJIOH-
HbIM, C — C FOPH30HTAILHBIM.

I — CTAHMHA WWIHHIPE; 2 - IWWIHHIOP;
3 — nopmieHb; 4 - WTOK MOPLIHA; S -
napamenu Kpeiuxkonda, 6 — Kpeuu-

Puc. 560. Maporag MaimHa ¢ Kauaio-
LM MCHA UMITHHJIPOM.

1 — OlopHbIC CTOUKH; 2 UWHIITHHAP;
3 — wWToK nopmHA; 4 — MOTBUIb; 5§ -
MmopueHb; 6 MapopacrpeaeIHTOIbL
pan kKopoOwka; 7 — 10M0THUK; 8 —
MyckK 1uapa; 9 — OTBO/ IMapa.

kond; 7 — warvi; 8 — MOThUIb
(kpuBoIIMM) .

Yipasisiiv MdaUMHOH, a BepHee, Jepe/laBalii KOMaH/ibl ¢ KOMAHIAHOIO
MOCTHMKA, TPH NOMOLIM MallMHHOT O Tejier pada (puc. 561).

[lapoBble MOPIIHEBbIE MalUWHbl JUIA MOICICH TIPOCTbI 110 KOHCTPYK-
mu. KoHeuHo, XOpOolM#U MOJCIHCT MOKET OTBAXMIBCH C/I¢j1aTh 11apo-
BYI) MAIlIMHY CO BCEMH OC-
HOBHBIMH JICTAJISIMH.

PaccMOTpUM  KOHCTPYK-
UMIO JIBYX [IdPOBBIX MAalIMH
MPOCTCHILErO THMa: ¢ Kaua-
IOUIAMCA  LHJIMHAPOM M KJla-
MaHHLIM  [IApOpaciipe;le/TuTe-
JIEM, KOTOpbBIC BCEITld MOXHO
yupocturs. Ha opHux u4ep-
TCKax, NPUBELEHHBIX HHXKE,
OTCYTCTBYIOT  pa3Mepbl  HWIIH
MaclITad, TaK KaK HWX HYXKHO
BbiOpaTh B 3aBMUCUMOCTH OT

pa3mMepoB MO/e/H, Ha JApy-
rux —  YKasaHbl CpejHHue

pa3mepbl.

Puc. 561. MawmHHeil Tenerpad.




MAPOBAA MAIMHHA C KAYAKIMUMCS HUTHHIAPOM
MPOCTOTO JEACTBHSA

¥ MAPOPACMPEJETUTENIBHOH! IJTHTONA

(C KIIAITAHHLIM YITPABJIEHHEM)

Manmuel Jtoro Tuna Haubonee 4YacTO MNPUMEHAT B CYJIOMOJ/IM3ME
(puc. 562, a, b). OBBIYHO [ieTAIH U3TOTOBNAIOT U3 JIATYHU; IHIHH/P, YTOGbI
HEé CMa3uiBarh, — n3 docdopucronn Gpou3el, a nopuieHs — ua cranu. Kpensar
MALIMHY HA KBAJPATHOM WU NPAMOYIoNbHOM GyHAAMEHTe B 3aBUCHMOCTH
OT MecCTa yCcTaHOBKHM B Kopnyce. Ha ¢yHnament crapsar L-06pa3nyio cTORKY,
K KOTOpOH NMPHUKPEIUIAT Napopacnpene/IuTe/bHYI0 [UIMTY € OTBEPCTHAMM
(OwHaMM) 1A BNYCKa M BbINYCKA napa. JTH OKHA pacnosarawT o ayre,
JMHa KOTOPOH paBHa KPYroBOMY IYTH, NMPOXOJAHMOMY KAayaroIMMCSH 11-
nungpom. IWwMnap BBINOMHAIOT M3 KYCKa JIaTYHHOW TpyOKH M [IPUNAUBAIOT
K onopHo# wmre. Ilocpenune IWIKTbI U WATHHIIPA HMEETCSI OTBEPCTHE, Yepe3
KOTOPOC BIYCKAETCA W BBINYCKAETCA nap. Bont B ruiMre, ClyXalui OCbio
KauaHus UWIMHIpa, iMeeT NpyxuHy. Ee HatsxeHHe perynupyercs raikoi,
Brarogapsa uemy yaaercs [1OCTHYL XOPOUIEro IPUTEraHus ONOPHOH IUTHTbI
K NapopacnpesesuTesIbHOH TUIHTe.

B nopiuens, M3rOTORNEGHHBIA W3 KPYIIIOro Kycka OpOH3bl, BBUHUMBAIOT
IUTOK M MPUCOEIUHAIOT ero K MOTBUIK BOJITOM ¢ raiKoH.

[TpUBOIHOW Ban BBINONHAIT W3 KPYIJIOTO CTEPKEHBKA JIATYHH, HA KOH-
uax Koroporo jenawTt Hapeaky. OIMH KOHel| BaJila BBCPTBIBAIOT B MOTBLIb,
3aTEM  Ball [PONYCKAKT Yepe3 MYCTOTeNbIH BHHT, MOIEPXKMBAIOIUMA €ro
B L-06pa3Hoii CTOHKeE, a Ha BTOPOH KOHEIl HABHHYMBAIOT MaXOBHK.

[Taposbie TpyBxH 1A MO/IBONA M OTBOJIA [apa /IENTAIT U3 NATYHHBIX WIH
ME/IHBIX TPYBOK M KpenAr x HeDOJIBIIMM IITYLePaM, KOTOpbIE, B CBOK OYe-
pefib, NPUNasHbl K NMapopaclipeNeTuTeNIbHON 1muTe. JleTanu napoBo# mMallmnHbl
TAKOI'O TUIA UMEIOT CJIe/IYIolIMe CpeIHue pa3Mephl:

UMIMHApP: BHYTPeHHMH Juamerp — 12—15 MM, miMHa — 30-45 mwm;

cToMka: BhicoTa — 40—60 MM, uHpuHa — 40—-50 MM;

MaxOBHK: AHaMeTp — 35—45 MM, Tonumna — 12—15 mm;

Tpy6OTpOBOALI: 5 X 6 MM (BHYTPECHHUM M BHCLIHMKA IMAMETPBI) .

Ha puc. 562, ¢ u d npuseneHa napopas MaluMHa, NONOGHAA OMM-
CaHHOH, HO C NWIMHIPOM JIBOHHOIO JICHCTBHM, MOITOMY HAa napopac-
IIPE/ICJIMTE/IBHON  [IMTe TIPOCBEpPNeHbl enie 1Ba HeGONBLUIMX OTBEpPCTUA
[UIA BIyCKAa M BBIIYCKa Iapa, a Ha LWIMHApPe — Bropoe HeBoJblIoe
OTBEPCTHE,

[TAPOBASTt MANIMHA

C HENOABUKHBIM LIMTHH/IPOM

MPOCTOrO NEACTBUA

N 30JIOTHHKOBBIM IMAPOPACNPEAEITUTENEM

MalmHa CKOHCTPYMpOBaHAa TaK, W4TO €¢ MOXHO YCTAHAB/IMBATh KA4K
B TOPH3OHTAILHOM, TAK W BEPTUKAILHOM nonoxeHusx (puc. 563, a).
Hwimkap  ykpeilen Ha (yHIaMEHTHOM IUIMTE M HpefCTaBaseT coBoil
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Puc. 562. MapoBas MaiMHA C KAYAOWMMCH UWWIHHIPOM [UIA MOJE/IH; 4 — KOHCTPYK-
THBHBIN yepTex; b — BHA IO aeTansdM; C — BHA MAIUHHBI C UWIMHIPOM [aBoHHOrO ne-
ctBuA; d — MPHHUMIIMANLHAA CXeMa paboThl MALLIMHEI C UWIHHIPOM ABOKHOIO JIeHCTBHA.

1 — dyHNAaMeHTHaA IUIMTR; 2 — CTOWKA; 3 — IUIMTA MAPOPACTpPeA&THTEIbHbIX OKOH]
4 — pmeTans KperneHMs BMYCKHOR M BBINYCKHOR TPYGOK; § — OMOPHAA MIKTA Kperuie
MMA WWIMHOPE; 6 — WANHHAP; 7 — KpbIKA IWIKHAP2; 8 — NMopLueHh; 9 — wroK; 10—
MOTBUIb, 1] — MYCTOT. .bIH BHHT; 12 — NPUBOIHON BWI; 13 — MaxOoBHK; 14 — npyxuHa
¢ raiikoft; 15 — Tpy6ka s nonsona napa; 16 — TpyGxa [uiA 0TBOAA napa; 17 — wiry-
uep A coefiHeHMs ¢ TpyOxo# nonsona napa or Koma; 18 — KOHTPONBHBIK Gont Ha
wwiuKape; 19 — Bpixon mape; 20 — noason napa.
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NpAMOYTOJIbHBIH JIATYHHbIH OpyCOK €O CKBO3HBIMH OTBEPCTHAMM [UIA
NMOPIUHA, @ TAKXKe JUIA BIYCKa M BBIYCKa Mapa. B Bepxueid vacty
WWIKHAPA HAXONMTCA MNapopacipefeluTe/ibHas KOpobxa ¢ 30JI0THHKOM.
COOKY IWIMHAP 3aKpbIBAlOT KPBILIKOH, YCTaHaB/IMBAEMOM Ha 4YeTbIpex
Bonrax.

[MopuieHp BBIMONHAKT M3 KycKa Kpyrjiod Gpousbl. BHyTpy mnopiuenb
nosbii. OOMH KOHell aTyHa COEQUHSAI0T C NOPIIHEM MPH MOMOLIM TMOpIIHE-
BOI'O NaJIblia M JABYX OIIOPHBIX KoOJel; JPYrod — ¢ UMIMHIPUYECKHM JTATyH-
HBIM MOTBL1EM.

[TpuBoaHO# Ball BpalaeTcss B [ABYX ONOPHBLIX JIATYHHBIX [O/ILIMITHH-
KaX, KOTOpble MpH TMOMOLM CKBO3HbIX OOJITOB 3aKpervieHbl Ha ¢yH[Ia-
menTe. Ha npuBogHOM Baly KpoMe MOTBUIS YCTaHOBJIEH IKCIEHTPHK,
COCIMHEHHBIA CO IUTOKOM 30JIOTHHKA BWJIKOH, NpHYEM J[IBHXEHHE IKCIEH-
TPMKA COBMHYTO 1O (hase OTHOCHMTENBHO [BMWXKeHMsi nopuids. Ha kowxue
TIPUBOJHOTO BaJla HAXOOMTCA MaXOBUK. BHINOJHHMTH 30JI0THHMK, KaK BMJIHO
M3 puc. 563, HECOXHO.

Bxompbie M BbIXO[HbIE NapoOBble TPYyOONpOBOAbI OOBIYHO M3rOTOBJIAIOT
M3 MEIHBIX MITK JTAaTYHHbIX TPYOOK.

Cpennue pasMepsl ieTajied MalliMHbI:

UATMHAP: MMHa — 45-55 MM, BbicoTa — 35-45 MM, UMpHHA —
35—45 mm;

byunamenTHaa rwmra: padHa — 100—-120 MM, umprHa — 65—85 MM,

MaXxOBHMK : 1MamMeTp — 45—50 MM, ToimumHa — 12—15 MmmMm;

TpyGonpoBonpi: 5 X 6 MM.

U3meHuTh HampaBleHue BpALLEHHS Yy MAPOBOH MAlMHbI JIErKO, [UIs
3TOT0 JOCTATOYHO NPUMEHUTh PCBCPCHBHBIX KiamaH (puc. 563, b).

Maposoit KoTen 06LMHO NPOCT 1O KOHCTPYKUMM (pHuc. 564), u ero
nerko cnenats. lwiMHApUMYeCKHMIT KOprnyc KOTIA HU3rOTOBIAKT U3
JIATYHHOH TPYOKHM C TONMMHOK CcTcHOK 1 MM. Yepes xopryc uwiMHapa
NMpONYCKanT JaTyHHywo Ttpybky auamerpom okono 20 MM M TOJNIUMHOM
crenok 1 mm. Jlo Heli oTBOHATCA NPOMYKTHI CrOPaHMA, KpOMe TOrO,
TpyOKa B ONpeeIeHHON CTElCHH yBelIW4YMBaeT [UIOWIAb HArpeBa xomia.
Oty 71pybKy cCnepBa BCTABJIAIT B UWIMHAP KOTJIA, a 3aTeM IIPHUIIau-
BAKT K IIepeJlHeH M 3a/IHCH CTeHKaM. B BepxHeH vacTM Kopryca Iu-
JIMHApPA CTaBAT MaTpyOKM I OTBOJAa Napa M YCTAHOBKM IIpeloXpaHu-
TENBHOTO KnamaHa. K nepefHedt CTeHKEe Ha BbICOTE OKOJIO /3 BBICOTHI
UWIIMH/IpA TIPUNIANBaKoT NaTpyboK JUIA yCTAHOBKHM KPaHa KOHTPOJISA YpPOBHS
Bo/bl. HakoHel, K UMIHHAPHYECKOMY KOPIYCy NPHNAUBAT JiBe BOKOBBIC
ONOPpbI 181 KPEIUIEHUS TOINKH.

TpyGonposon uisi 01BOJA 1apa BBHIMOMHAKT U3 JIATYHHON WIH MERHOM
TPYOKH auaMeTrpom 5 X 6 MM 6 X 7 MM M cHaGXalT peryMpylolMM Kpa-
oM. TpyGonposop uenecooGpasHo npomycTuTh 4epe3 TONKY, YToObl MOMy-
4aTh AOCTATOYHO mneperperbrit nap. I'HyT TpyOKy B XOJOJIHOM COCTOSIHMH,
JUIA ITOTO €€ TNPE/IBApUTEIIBHO 3aMoJIHAKT pACIUIaBlIEHHON KaHudOIIbIo,
KOTOPYI0 YOATAIT HAT pEBAHUEM. '

Tpybxky mia Brimycka mapa Bpe3saior B TpyOKy VISl yJaJieHHs TIPOIyKTOB
CrOpaHMA.
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KoTest CpaBHMTE/IbHO OOJIBILIOH BEJIMYMHBI XKEIATENIBHO CHAGINUTL MaHO-
METpOM JUIA KOHTpOJIA 3a JasneHueM. [Ipu marorosienun Bospiuoro xomia
C MOBBILIEHHBIM [IABJIEHHCM PEKOMEHTYeTCA ero INepe/iHIoNn U 3a/IHI0n CTEHKH
cTAHy T GosITOM ¢ raiixamu (puc. 565, a). [ yBenMyeHUs NOBEPXHOCTH Ha-
rpeBa MOXHO TOCTaBHTbL [IONOJIHUTE/IbHbIE Harpesare/ibHbie  TPYOKH
(puc. 565,b).

MoXHO DmOCTpOHTH KOTEN MHOTO THMa (puc. 565, ¢ u d). Lumanap kor-
Nla — napoBOAAHOM GapafaH — pasmeliaT BHYTPH TONKH, Oiarojaps uemy
TEIU10 ucrons3yerca Oosee paumoHanbHO. TOnKy H3roTOBIAKT M3 JIATYHH
TONMUMHON | MM; GapaGan K pensT K Heilt npu MOMOILM XOMYTHKOB ¢ pe3bboH.
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Puc. 563. IlapoBas MaumiHa ¢ 30J0THHKOBLIM [IapopacnpefieNiuTeiemM: a - KOH

BpALIEHUS MaILH

] — UHITHHAP; 2 — KpbIMIKA UWWIKHHIPA; 3 — lNopuieHb; 4 — IaTyH; 5 — MaxoOBHK ¢ coeu
7 — KpelieHHe ONOpHOTIo MOAUMIIHMKA KOJEHYaTOro Bana; 8 — IKCUEHTPHUK; 9 — MOpUIHE
YIUIOTHEHHA WITOKA 30JIOTHHKE; 13 -~ YIWIOTHHTENIBHOC KOJIbUO; 14 — WTOK 30/I0THHKA;
MEHTHAA UIHTA [UTA FOPU30OHTATBHOTO PACTIONOMKEHHHA MALLMHBIL; 18 — [LOMOIHATENLHAN 010 P

3an; 21 — Bnepen:
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Ha puc. 566 u306paxceHs! NpeOXpaHNTEIbHBIA KNanaH u npobka TONKH,
Yepe3 KOTOPY0 MPOXOJIUT ropeliKa.

lopenka. HarpeBator Boly B KOT/Ie OGBIYHO NMpPH NMOMOLIM Jierko obeny-
XHBaeMoH Bezonachoi cnuproBoi ropenku. Fopenky coeuHanT ¢ 6aukom,
06beM KOTOPOrO 3aBMCHI OT IPOM3BOAMTENBHOCTH Komia. Hanpumep, mis
PacCMOTPEHHOro Bblie KOTa norpedyercsa 6ayok pazmepamu 80 x 50 x 30 Mm
(ero obbema Byaer JOCTATOYHO [UIA ABHXKEHUA MOJIENH B TcueHHe 30 MUHYT) .
®opma Gauka, KOHEYHO, OMpEAeNnseTcs pa3sMepaMH NMOMELIEHHAA, B KOTOPOM
OH Oyner ycraHoBlieH. Jlerye Bcero u3roroBurs 6avox B hopme napaienenu-
neaa. Or Gavka, BBINOJIHEHHOTO M3 JIATYHM ToiumHou 0,5 MM, OTBOIAT moj-
BOJIHYIO TPYOKY ¢ KpaHOM julsl pery/IMpOBKH NOCTYyIU1eHua TowiuBa. Ha Tpy6-
Ke COOCTBEHHO ¥ Haxoaatca ropenku. [Murawoinme Tpy6KH U ropesiky MOXHO
BbIlIOJIHWTb, BO-IIEPBbIX, B BHJ/IE IpPAMOH MNUTaloeH TPyOKH C MaJeHbKHU-
MU TpyOkamu, HanonHeHHbIMM maKieii u ac6ecToM, — ropenKaMu
(puc. 567, a), a BO-BTOpBIX, B BHE H3OTHYTOH MOABOMHOH TpyOKH, 3a-

CTPYKTHBHbIH uwepTex; b — peBepCHMBHbIH KJanaH WiAd M3IMCHCHHA HallpaBIICHWA
Hbl; ¢ — JeTaJiu.
HUTeNbHbIM GONTOM JUIA KpelneHus Ha NPUBOJHOM Bany; 6 — UHIHWHIPHYECKUH MOTbUIb;
BOM mamen; 10 — mapopacnpenenuTenbHas Kamepa; 11 — 30J0THHK; 12 — CAIBHMK WIA
15 — npuBOOHOM BaT; 16 — BWIKA [UIA COEQMHEHUA LITOKA C IKCUEHTPUKOM; 17 — dyHaa-
Has IUIMTA VI BEPTHKAIBLHOTIO PACIONIOXKEeHHA MAUMHbI; 19 — nocTyrmieHue napa; 20 — Ha-
22 —'BBIXON mapa.
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Puc. 564. [lapoBoit koTeil.

1 — uMnuHAp Koma; 2 — GoKoBbie ONOPBI KpeIwieHnst Koma; 3 — narpyboxk ¢ peianbon
VIS OTBOMAA 1apa; 4— narpyBoK [UIs NPUCOEAHHEHHA NPEIOX PAHNTEIBHOTO KIIAMaHa; 5-—-
narpyBoK Ui KOHTPOIBHOTO KPaHa NpOBEPKH YPOBHA BOAbL; 6 — TOMKA; 7 — KpaH OT-
BOJlAa nmapa; 8 — KPaH NpoBepKH YPOBHHA BOJbI, 9 — mpemoXpPaHHTENbHbIA Kanad; 10 —
Tpy6Ka s orBoa napa; 11 — tpyOka juisa BhinycKa napa.

Puc. 565. Koren ¢ naposonasineim Gapa-
6aHOM: a — MNpocTOH; b — ¢ BHELWHHMMM
HArpeBaTeILHBIMU TPy OKaMH.

1 — napoBojaHo#u GapabBaH; 2 — CKBO3-
HON cTsaxHOM GONT; 3 — BHEIUHWUE Ha-
rpeBaTenbHbie TpyOGxn; 4 — narpybox
JUTA KPeruTeHUd MpeaoX PAHKTENBHOTO Ki1a-
naHa; 5 — marpybok uisa oTBONA mapa;

S

IHHH

00

C — YepTeX KOTa ¢ napoBojsiHbiM Gapa-
6aHom; d -~ BMA KOTIAa B [JeTAIAX,

' '-"?!ﬁr’m

1 — Kopnyc KoTna; 2 — 3aOHAA CTEHKA
TONKH; 3 — TIepefHAA CTEHKa TOIKH;
4 — Tonka; 5 — napoBoasHo#i Gapabawu;
6 — KpernexHbt XOMYT MNAPOBOISAHOTO
6apabana; 7 — NMpedoX PAHMTEIIbHBIA KJ1a- d
naH; 8 — npo6ka ¢ pe3nboil IR 3aTHB KK

BOAbI M OTBOMA mapa; 9 — OTBOJ ra3’oB.
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KPBITOH C OJIHOH CTOPOHBI HArjlyxo, a ¢ JIpyroi — npobkou ¢ Hape3kon
(puc. 567, b). Ilpobka mnossonsger npounuiath TpyOKy wetkoi. Werky
[E/1al0T U3 MEJIHOM MPOBOJNIOKK AuaMeTpoM 1,5 MM U 0OMaThIBaIOT NakJien.

Puc. 566. Ipepoxpannrenshsiit kianan (a) ¥ npobka
TonkH (b).

1 — IITOK KJanaHa; 2 — MNnpy>xuHa; 3 — WapHK; 4 —
Kophnyc Kianana ¢ pe3nboit Iyia KpervieHHs K KOTITY;
S — HAMPaBAAWUMA IWITYLEDP WTOKA KJ1anaHa,

K koHuy TpyOKH NpUIauBaloT OHY ropeniy B BUE H3OTHYTOR TpyOKH,
a K HEeH IpUcoeMHAI0T Hebonblo# nonioH. Eciiv HyxkHO, 4To6bI hak e ruta-
MeHHM ObUT LLIMPOKHM, TO B FOpeJiKe yCTaHaBJIMBAIOT ClIeIMAJIbHBIH KOJINAYOK.

Puc. 567. CrniuproBhIC
rOpesiKd: a — npamas
nonposHasd TpyOka u
0ObIYHBIE TOPEIIKH;
b - u30orHyras nop-
pojiHasi Tpyf6ka M ro-
penka.

I — 6auoxk co crmp-
TomM; 2 — npobka;
3 — nopBouHan Tpy6-
Ka; 4 — ropenku c

npobxamu u3 acbec-
Ta U MAKIIKH; 5 — Mno-
[OTPpeBaTeNbHLIN IOJ-
IOH; 6 — KOINauokK.

B kayecTBe ropouero MOXHO NPUMEHSATb M a3, KOTOPbIH B HAcTOS1EE
BpeMs BbINYCKalT B HeGONmpumx narpoHax. UX Jierko ycTaHoBMTH [axe Ha
Koprnyce MOMAeIH cpegHuX pasMepoB. OHM mpocTbl B 0OpallleHuH, a TeIlo-
OT/1a¥a ra3a BbICOKaA.
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JIBUT'ATEJIX BHYTPEHHEI'O CTOPAHHA

Ha Mofeiax MOXHO YCTaHaBJWBATh JIBUTaTe/IM BHYTPEHHEr0 CrOpPAHHA JI10O-
Op1x THUIOB. Yalle BCEro CTABAT JABYXTAKTHbIE [IM3E/IbHbIC [IBUTATENIH, B KO-
TOPbIX 3@KMIaHUE MPOUCXOJIMT BCIICJICTBUE CHIBHOIO HAUYaJIbHOTO CXKATHA
CMECH M ee CaMOBOCIUIAMCHEHHUS WIH BCIIEICTBUE [1CHCTBUA HeDOJIBIION Ka-
JIWIBHOM CBEYM CO CMUPalbKO#, packaifemoi o1 Oaraperku. cnons3syior
M UYETBIPEXTAaKTHbIE JIBUIATE/IM C BOCIUIAMCHCHMEM CMECH OT OObIYHBIX
WIEKTPOCBEUCH, TUTAIOLMXCA OT Mar-
HETO WIHM  KaTyIUKM  32KWTaHWs.

Ob6beM  MWIKMHJAPOB JIM3€JIbHBIX
jBurarene  pasnuuebii: ot 0,5
no 10 m 15 cm’, a uernipexTaxT-
Hpix — o 30 cm’. TlepBbie npH-
rofIHbl JUIA MOJieJied J1oObIX TUNOB,

Puc. 568. /Isurareib BHYTPCHIETO CrOPaHHS.

1 — BnoK uuaMHApa; 2 BTYIKA LWHWIMHAPA;, 3 — YIUIOTHHTEIbHOE KOMblo; 4 —
KPBIIKA HWIMHAPA; S5 — KperexHble BUHTbI KPbIIUKK LWIMH/APA; 6 — VIUIOTHH-

TenbHAan wWwaiba ceuyn; 7 — cBeua; 8 — NOPIIHEBbIE KOAbILA; 9 — MOplUEHb; 10 —
nopumepson nanew; 11 — waryd; 12 ILIH/TMHAPHYECKHH MOTHITB; 13 — APUBO/I-
HOM Bal; 14 — ONOPHBIH MOJANMITHHK KaueHus; 15 — Kopnyc onopHoro noiaimi-
HUKA; 16 — KpenexHble BUHTBI KOPIYCa; 17 HIAPHKONMOAIMNHUK TTPHBOIIHOTO
Bana; 18 — Maxonu}(:‘ 19 — raMKa [UI KpeIuleHHA MEXOBMKa Ha Bany; 20 — Bpa-
MIAK IMHACH Kianad; 21 — BhITOUKE JUTH BPAaUWAaIUerocH Kianaia B KpbhllKe Kap-

Tepa; 22 — BHHTHI KpblIKKN KapTepa; 23 — kapbwopatop; 24 — urna Ui peryiu-

poBKH KapGropatopa; 25 - kpenexHbi Honr kapGopatopa.
a BTOpbIC — TOJIBKO JUIA DOJIBLIMX. ITH JIBUTATEIIN COCTOAT U3 BJ10KA, BHINOJI-
HEHHOT0 M3 JIErKOro Mertajuia, ¢ pebpamMu BO3/IyIIHOIO OXJIAXK/IEHUA, B KOTO-
pOM HaxoiuTcA cam LMaMHIp. Ha 6ii0Ke MMeIoTCA NPUIIMBLL [UTA KpETIeHHHA
[BUrate/is K Kopnycy. B HWIMHJIp BCTaBJiCHA BTYJIKA, BBITOUYCHHAs M3 Clie-
UMAJIBHOM CTaJIM, ¢ OTBEPCTHAMM [UIA BIyCKa TOPIOYCH CMECH H BbIllyCKa OT-
paboTanHbIX ra3oB. CBEpXY WMIIMHAD 3aKpbIBAIOT KPBIIKOH, B KOTOPYIO
BBUHUEHZ CBeYa 3aXuraHus win 0oiT, perynupyroumi obbeM Kamepbl Cxa-
i, TMocieHuu JIEUCTBYET KaK [POTHBOIIOPLIEHb M TI03BOJIACT M3MEHAThH
CTCTIEHb CKATHA.

B IIMHApE JIBMXKETCS  TOPpIUeHb, KOMIIpeccHsa — obecrieunBaeTcs
NOPIIHEBBIMUA  KoNbliaMu. [lpy nomoum nOPIIHEBOrO TNaibla MOPILEHD
coeMHeH ¢ 1atyHamu. [locreanui, B CBOW oOuepeib, COC/IMHEH C TIpH-
BOJIHBIM BAJIOM Y€pe3 LMIMHIAPHYECKHH MOTbUIb, KOTOpbIM npeobpasyer
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BO3BPATHO-TIOCTYTATENIBHOE [BMKEHHE MOPILHA BO BpawaTeIbHOE JIBHXEHHE
BaIa.

- Ban, Ha KOTOPOM 3aKpeIUIeH MaXOBHMK, ONMMpPaeTcA Ha NOALIMITHUKH;
Mpy¥ MNOMOIM KJlalmaHa OH COe[MHEH ¢ kapblopaTtopoMm; IIpH KaXI0M
ofopoTe Bajlla K/anaH OTKPBIBACT NyTh TrOpKYEH CMeCH M3 KapOlopaTtopa
B wwimnap. llpuBogHoi Ban 0oOBIMHO MyCTOTENBIH, H O Hemy IIOJaeTcA
roprYas CMech.

WHorpa craBAT Bpawaiowmiics knanad, O  npeacrasnsder cobon
1anby ¢ DONyKpyribIM OTBEPCTHEM, HACAXKEHHYW HA BaJl W Bpaluaio-
IIYIOCA BMECTE ¢ HUM. [aKOHW KJIaNdH no3Bo-
nHeT yCTaHapnuBath kapbropaTop B 3a/HeH
YaCTH JIBMraTess.

PeryJMpyctca Npuior TOIWIMBA K Kap-
Gropatopy IipH HOMOWM WiJibl (puc. S568).
Y Mopieneii CyaoB ¢ HaACTpOHKaMM (Hanpu-
Mep, Y MOTOPHBIX KaTepoB ¢ KabMHamu)
0TpaboTaHHbIe ra3bl BHIBOAATCA OT [BUIa-
Tens 1o TpybonpoBoAy K OKOHEUHOCTH
KOPMBI WM K Bopry.

MaxoBHK BCreACTBHE 3HAUUTENBHOTO
Beca oOnajiaer GOJIBLINIOH MHEPUMEH, YTO 110-
MoraeT TOpIIHIO [1PeojiojeBaTh MepTBbIe
TOYKH, yMeHbluaeT KojaebaHHA YacTOThI
BpalleHWss Bata W obecrneuuBacT paBHO- B
MEpHOCTh JIBHXKeHMa (puc. 569). Hsroro-
BJIAIIOT €ro M3 KyCKa KPpyrioro I[pyTKa
naTyHu wid Opowusel. B cepenuHe BwiTa-
YABAKOT OTBEPCTHE, COOTBEICTBYIOLICE [MaMeTpy [PUBOJHOTO  Bana.

CoeMHAIOT MaxOBHK C BJIOM NpPH MOMOLUM CHEUHAIBHOH MydThI,
paborawmed OJHOBPEMEHHO KAaK BWIKA UIAPHUPHOrO coeluHeHus (cM.
puc. S80). MaxoBuk, 0COBEHHO Yy CKOPOCTHBIX MOJIeJIeH, JOJIKEH ObITh
TWIATEJIBHO OTOaJIaHCHpOBaH BO u3bexanue Koyiebanui, KOTOpble YMeHb-
LIAI0T MOLLHOCTD [ABMIATe/Ii M MOTYT NIOBPEIMTh KOPIYC B C/lyyae pe3oHaHca.

Huxe npuBeseHnsr paamMepbl 4aCTCH MaXOBHKa JUIA [ABMraTeNeH ¢ pa3iuy-
HBIM 06beMOM:

Puc. 569. MaxoBui.

JlBurarenu Heuratenu JBurarenu

Yactu ¢ obnemom ¢ o6beMoOM ¢ oBbremom
ummlm!im UHTHHOPA LHIIHHIPA
2,5 ¢cMm 5 em? 10 cm?

A 5 45 50

B 20-35 30 35

, 23 35 40

D 20 22 24

. 14 16 18

I 6 6 6

G 10 10 11

Pazmep otsepctusi H cOOTBETCTBYET JMaMeTpy NMpHBOAHOrO Baja. Bee
pazmepbl NpUBE/IEHLL B MUUTHMET pax.
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3anyck psuratenst. Ha okpyXHOCTh MaxoBHKa, 110 KOTOPOH BbITOYEHd
KaHaBKa (cM. puc. 569), HAMAaTBIBAIOT IIHYP WIK KOXaHblA peMeHb. [lepras
3a HEro, NPUBOMAT MaXOBMK B [IBHKEHHE — MPOHCXOMMT 3aMyCK [BUraTelA.

Oxnaxnenwe aBHratens. Y CKOPOCTHBIX MOJIeNed [IBUrartejib, BO3-
BRIUAIOLIMHACA HAZl KOPIYCOM, MOXEeT OXJIaXIaTbCA HENOCPEACTBEHHO
Hapy>XHbiM IOTOKOM Bo3fyxa. JlBurarenb, YCTaHOBJIEHHBIX BHYTPH
Kopilyca, oxjiaxupaercs Bogow. U1 3TOro  CIYXHMT CrHeuMaibHasi CH-
cTeMa C TIPHHYIMTENIbHOHW BONAHOW uMpkynsuued. Ona npeacraBisier
KOJbIIO, HaJeTOe Ha UWIHHAP, B KOTOPOM UMPKYIIMpPyeT BOJia
(puc. 570, a). MoxHO npocTO OOBHTH BOKPYT IMIMHIAp2 Tpybky, a euie
jlyuilie  CHMpanb W3 JIaTYHHOM WIM MeHOH TpyOku auamerpom 4 X 5
Wi 5 x 6 MM (auamertp BbIOMpaT B 3aBUCHMOCTH OT pabovero ob6bvema
wauHapa) (puc. 570,b).

3ab0p BOHOE! NMPOMCXOJUT Ha KOPME HaJl BHHTOM aBTOMATHYECKH B pe-
3y/IbTaTe BO3ZHMICAKLUErO 371eCh NMOBBIIUCHHOTO [1aBJIEHMA, @ BhIIYCK Hapy-
Xy — 1o Gopry kopnyca (puc. 571).

bayox A ropiovero (puc. 572) aenanT M3 JIaTYHU MIIM OIMHKOBAH-
Horo kenesza rtonumuod 03-04 mMm, obGpiyHo B ¢opMe mnapasuiesnenure-
na. Cpepxy ycraHaB/iMBawT JiBe TpyOku auamerpoM 3 X 4 Wim 4 X 5 MM,
clyXKaime i BIyCKa BO3/yXa; OJHY M3 HUX UCIOMB3YIOT M [U151 3AJIMBKHU
ropwyero. [Monawt TOomMBO K kapOloparopy M0 NaTyHHOW WM IUlacTMac-
COBOH TpyOKe.

Ha CcKOpOCTHBIX paMoyINpaB/IfeMbIX MOMEIAX /I YMCHBIIEHUs Beca
YaCTO CTaBAT IutacTMaccoBbie Oauxu. UHOrga npuMeHAlOT Tak Ha3piBaeMmble
6ayku € MOANIOPOM, KOTOphIC MUTAIT KapOHparop Mo 3aMKHYTOMY IMKITY
IMOJ1, JICHCTBUEM PA3PAXKCHUS B JIBUraTesie.

Tomnuso. Jlna paboiel J(BHraTesied IIPUMEHAIOT CMECH, KOMIIOHEH-
TaMM KOTOPBIX SMBJIAKTCA KCPOCHH, METWIOBBIH CHMPT, CepHbiH 3DUp
(mmotwiadup), PpUUMHOBOE (KAacTOpPOBOE) WJIM MMHEPaJIbHOE  Macllo,
a TaKXe OKMCIIMTEIH, HAIPUMEP HUTPOMETaH, KOTOpbIe MO3BOJIAKT 3Ha-
UHTEITBHO YBEITMYHTh MOLIHOCTb JIBUIaTesf, a CJIENOBATENIBHO, U CKOPOCTh
MOZIEIIH.

Ibia pasHpIX [BHratesien npuMeHAlT pa3kbie cMecd. [lpaBuna co-
CTABJICHHA HMX 33aBMCAT OT MHOIMX (HaKTOpOB, ONPENEIHTh KOTOpbIE
MOXET TONbKO ONbITHRIK Mouesnmer. Tak, cocrtaB cMmeced s CKOpOCT-
HbIX MOJIe/1ed 3aBMCHT HE TOJBKO OT THIIA [ABUIATEJA M €ro OCOBEHHO-
ciedl, HO M OT TeMNepaTypbl BO3JIyXa M ero BIaXHOCTH. Jlyuwe ynorpe6-
JiATh TO10BbIe CcMecd. Jlwbyw cMmech crenyer 3aiMBath B 06ayox Heno-
CPe/ICTBEHHO [epel NycKOM JABMratens, urtobel u3bexarth HCHapeHus
UPE3BLIYAHHO JICTYYMX COCTaBHBIX vacTed. HoBbiM aBHMraresl» coBeryem
Npe/IBAPUTENIBHO  [IPOMAOJDKHTEIIBHO W MeUIeHHO ofkarath, T. €. Hpo-
KPYyTUTb €r0 B TEYECHHE HECKONBKHMX YacOB NpPH TOMOLIM MAajleHbKOIo
IEKTPOABUIATENA, HCHOJIB3YS TIPH ITOM JUIA OXJIAKIEHUA BO3JYLIHbIA
BUHT.

DyHnaMesT nOL ABMraTesib OOBIMHO BbLIMOJHAIOT M3 JIBYX HeDOJIb-
IMX OpycKOB TBEpAOro JiepeBa, NPUKIIEHMBAEMbBIX K [HHULY KOPIycCd.
Bepxumit kpait OpyckoB jomked ObITh CKOIIEH TaK, YTOOBI NMPHBOHOM -
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Puc. 570. Cucrembl OXJIaXACHHA; 2 — MHPKYJISIHSA BOJIBI BOKPYI' KphILIKH UHIIHHOPA;
b — UMPKyNsilUs BOJIBI 110 BUHTOOBPA3HON METAIHYeC KO rpy0xe, Hanerol Ha UMTHHIp.

I — IUI0CKOE KONBIO ¢ BOOOH; 2 — BNYCKKOM IDIACTMACCOBbIA narpy6ok; 3 — pbInycK-
HOH IU1acTMaccoBbiit marpy6ok; 4 — MaxoBHK: 5 — HAPHHPHOE COeNMHeHHe; 6 — BHHTO-
oBpasnaa TpyGKa U3 JIATYHH WK Meau; T — BXOJL BONbI; 8 — BbIXO BOMBI,
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Puc. 571. CxeMa UMPKYNSAUHA BO/bI NpH OXJIANKICHUM

JBUrATENA:

1 — 3aBop Boakl; 2 — BBIOPOC BOALI.
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Puc. 572. TomwmBHble Gaukd mis
MOJICJ/ICH ¢ IBHUrate/ieM BHYTpPCHHe-
I'0 CTOpaHKA:. a — JUIA CKOPOCTHOMH
Mopgenn; b, ¢ — A oObIYHBIX HITH
PAHOY IpABJIAEMbBIX  CHOPTHBHBIX
MOJICNCH,
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¥ mepenarounbli (rpeGHOM) BaNbi HAXOIWIMCH HA OfHOM MuHUK. Ha BepxHiow
NOBEPXHOCTh OpPyCKOB YCTaHaBIMBAKT MPOQHIbHYI0 TUIACTUHKY M3 JI0pa-
JIIOMHHMA WIM [Be Hebonpume mwiockue mwiacthiku (puc. 573). B 6Gpyckax

Puc. 573. ®yHgamenTsl UIS IBHraTelied BHYTPEHHENO CTOpaHMs:
a — ¢ HeDONBIUMMH IUIOCKMMH (IACTHHAMH; b — ¢ MpodHIBLHOM
TI8CTHHOM.

1 — pepeBannbie Gpycku; 2 — IUIACTHHLI,

¥ IUIACTHHAX IPOCBEPNMBAIOT CKBO3HbIE OTBEPCTHA, IPOXOMAIUME Yepe3 Kop-
nyc. B HMX BCTaBJAIOT KpenexHsie GONThI, Ha KOTOpbIe HA DIAHIE ABHrATEs
HABHHUMBAKOT raiky ¢ mainbamu. F'onosxu GonToB J0IKHBI OBITH TUIATEIBHO
YTOIUIeHbl B OCLMBKE, yrnyGiieHus 3aUMaKieBaHbl M 3aKpalleHsl (puc.574) .
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Puc. 574. Ycranoska ¢yHpamenTa Ha oGbIYHOM WM paMoynipaBsieMOH CIOPTHBHOM
MOJIEJIH C IBUTaTeIeM BHYTPEHHEr0 CrOpaHus.

1 — pepeBsiHHble Opycku; 2 — MaTeHbKAA NMpodUILHAA TUTACTUHA, 3 — MOOCTABKH
nox BCAOMOraresibHbie metanu (6aYoK, aKKyMYISATOp, PAAHONPUEMHHK M T. 1) ; 4 —
nepepaTounbift (rpebHoi) Ban.

ANEKTPOIBHI ATEJIA

Hanbonee LMPOKO pacnpocTpaHeHbl B CYIOMOJEIM3IME JIEKTPOIBUIaTEIH.
[IpuuMHbI UX MOMYNAPHOCTH — B JIEFKOCTH YCTAHOBKH, GeclryMHOCTY paBoTh
H NPOCTOTE U3MEHEHUs HanpasiieHus BpalueHusa. OQHAKO MOLHOCTH 3J1eKTPO-
JBHraTelied OrpaHHYeHa, TaK KaK YIS HHX HYXXHbI [JOBOJIBHO THXEIbIE HCTOY-
HUKM 3HEpruM. [ledCTBUTENIBHO, BHEPIHI0 SNEKTPOHBHIATENH NOJIYYal0T OT
aKKYMYJNATOPHBIX WIH CyXHX Oarapei, Bec KOTOpbIX, 0COBEHHO A HeBOb-
LMX MOJeNeH, JOBONIBHO OLIYTHM, YTO YCIOXHAET Aud(epeHTOBKY Cy/IHa.
Hyxuo yuuthiBarh, uT0 Bec Garapedl NpONOPUMOHAJIeH OT/ABAEMONH MMM
JHEPrHUH.
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B Hacroswee Bpems M3roTOBJIAKT EKTPOABHraTelH JIH0ObIX MOIIHO-
CTEH, KOTOpPbIe MOTYT ObITh HCIOJIB30BAHBI YIS CAMBIX Pa3HOOOPA3HBIX HENIEH.
HauGonee pacnpocrTpaHeHbl 3JIEKTPOABUIaTeliM ¢ NOCTOAHHBIM MarHHTOM.

AKKyMmynsaTopHbie Oartaped MOryt ObITb TPaJIMUIMOHHBIMM CBHHIO-
BBIMM C OTBEPCTHEM [UIA NIEKTPOJIMTA, 3aKPbIBAEMbIM TPOOKOM, WIH
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Puc. 575. Cnocobbl NOAKIIOYEHNA 2NEKTPOIBHIATENICH: @ — OHOIO JIEKTPOBHUIaTelIs;
b — mocnefoBaTeNBHOE MOAKIIOYEHHE IBYX WIEKTPOJIBHIATEIeH; ¢ — NMapajule/bHOe Mof-
KJIIOYeHHe [IBYX dleKTpoasurareneft; d — NoaK/IOYeHHe, MO3BOJISIONIEE UIMEHATh Ha-
[IpaBJIcCHHE BPAUICHHA JIEKTPOBHIATENA NOCTOAHHOTO TOKa ¢ MOCTOAHHBIM MArHUTOM ;
€ — HOTEHUHOMETD [UTA H3MEHCHHUSA YaCTOTh! BPAILECHHSA JJICKTPOABHIATENS.

1 — meKTpoaBMraTeinb; 2 — CYXHUe WIH CBUHUOBbIC AKKYMYIIATOPHbIE DaTaped; 3 — pe-
ne; 4 — BBIKIIIOUATENIb; 5 — KJIeMMbl; 6 — 3aJHMM xon; 7 — cron; 8 — repeaHuil Xou.

HOBOrO THIA: repMeTHYeCKHe, C KaJMHEBO-HUKEJIeBbIMU IJIEKTPOJAMH.
Jns 3apanxku aKKymysiaTopHOM Oataped HeoOXOOMMO HMETh BBINpPAMH-
Tesib.  Boibpare  akKyMyjaATOpHYl 0aTaped  HEeCIOXHO, eclid  3HaTh
XapaKTePUCTUKMU [IBUraTenss M emkoctd Oaraped. Hanpumep, ecnu
eMKOCTb Garaped 7 A -y, TO OT Hee MOXHO HOJyuYuTh TOK cwioi 0,7 A
B TeueHHe NecATM d4acoB. [Ipu [OByxXuacoBOM paspsajke cwia TokKa Oyer
pasia 35 A. Emkocrs cyxoi OGaTaped OGBIYHO NpPONOPUMOHANIBHA €€
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Becy ¥ npubnusutesnHo pasha 2—2,5 A -u va kaxabie 100 r Beca. EMxocTs
MapranueBbix Gatapeil NpubIU3KTENHHO B [1Ba pasa Gonbiue. Ha ckopocTHble
paMoyIipasJisieMblie MO CTaBAT HaTaped HEOGONBILOrO BeCa, HO GonbLIOH
eMKOCTH, YTO IO3BOJISeT 32 CUMTAHHbIe MMHYTbl COpPEBHOBAHHA HM3pacxojo-
BaTh BCH UMEIOULYIOCA IHEPIHIO.

Huwxke mnpuBeelbl HEKOTOPBIC XapaKTCPUCTHUKH  IJIEKTPOJBHraTeNeH
MOLLHOCTBIO 10 20 BT, mUTaronmxca 0T aKKYMYJIATOPHON WIK CyXOH Batapeu.

——— e e e e e e e e e e e e e e e =t e e ——

Mo umocTs
Hanpmxeuue, B Cuna Toxa, A ——— e ———

Br n.c.
6 0,7 4.2 1/175
9 0.7 .2 1/102

12 0,7 9.6 ) 1/76

15 0,7 12 1/61

20 0,7 16 1/46

Ha puc. 575, a—e noKa3aHo, KaK yCTAHaB/IMBAIOT IBUrATE/IH U COE/IMHAIOT
UX C UCTOYHUKOM 3Hepruu. HanpapiieHue BpalleHUsE MOXHO U3MEHUTL, MEHASA
NOJIAPHOCTU Ha KJIeMMaX BUrarens (puc. 575.,d).

JIs perynupoBKH CKOpPOCTH HA paiHOYIpaBJiieMbIX MO/EJIAX YCTaHaB-
JIMBAIOT NOTEHIMOMETP (puc. 575, ¢).

TPAHCMUCCHOHHBIE 3JTEMEHTbI

JlBMraten, CBA3aH C BUHTOM WIM KOJECAMM [PH NMOMOUM BAIOB, MyQT
M LLIECTEPEH.

Bansi. IlpoMexyTouHbiM WM rpeOHOH Bajl COENMHAKT C NPUBOJHBIM
BAJIOM JIBUTaTeIA W BEAYT OT HErO MO/ YIJIOM K FOPHU3OHTAIbHOH MPO/OJIb-
HOH OCHM, MHAYE H3-33 MAJIOM OCAafKM KOpIyca HeNlb3s OyaeT onyCcTUTh BHHT
Ha JIOCTATOUHYIO TIIYOHHY.

B mecTe npoxopa Bana uepe3 KOpHyc A 0OecrneueHUss ero BOIOHENpo-
HUL@AEMOCTH CTaBAT [EHIBYIHYIO TpyOy. B Hel 3aKperuisfior MOMUMIHKKH,
Ha3HayeHHe KOTOPbIX — CBECTH [0 MHHHMYMa CONPOTHBJICHHE BPALUCHHIO
Basa. Y Mojesnen ¢ OHHM BHHTOM JIeM[IBY/IHas TpyOa NMPOXO/IUT Yepe3 KWib,
03TOMY, 4T00bI He 0c/1abuTh ero, 1o 60KaM NPUKIECHBAKT WIH IPUBHHUH-
BAKOT JIBE [epeBsiHHbIe WIaHKU (puc. 576). Y monened ¢ HECKOIIbKHMH BHH-
TAMM KeNaTeNbHO K [IHMILY KOpMyca B MeCTax MpoXona AeHaBY/HbIX TpyD
MPUKJIeUTh HeGonbluMe panepHble OPYCKH.

Bajibl BBINOJIHAIOT M3 BbICOKOINPOYHOU IPYTKOBOH CTIM [IMaMETPOM
2,5: 30; 4,0 u naxe 5,0 MM, B 3aBHCUMOCTH OT THIIA MoJenH. Baibl gns
CKOPOCTHBIX MOJIEIIeH 1OJDKHBI 6bITh TIIATEIBHO OTGATAHCHPOBAHBI.
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Puc. 577. Nepenarounsie (rpeGHpie) Baibl: a — 0GbINHBIA ¢ NOMUMITHHKAMM CKOJIbXKe-
HUA; b — C NMOAIUMITHUKAMU CKOJNIBKCHUS H Ka4YeHHA, C — C NOJIIKMIIHHKAMY KaucHHA.

| — pedpsynmas Tpy6a; 2 — cranbHOM BAT; 3 — MOMIMITHMK CKONbXKEHHA (6poH3OBan
BTYIKA); 4 — mwapuku KAYeHHH; 5 — HAKUMHOE KOJIbLO UIAPHKOMOAIUMITHHKA; 6 —
WAPHKONONIMITHAK; 7 — KOPNYyC WAPUKONOAUMITHHKA: 8 — YIUIOTHHTENIbHO e KOJIBLO
13 HABMBOYHOTO MaTepuana; 9 — mMacneHKa ¢ IIAPHKOBBIM KJI1AIIAHOM.
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Puc. 578. Kponureitn rpe6roro pana. 477



HeinBynHyio TpyOy [enanT W3 JIATYHHOH TPYOKHM COOTBETCTBYIOLIErO
JHaMeTpa ¢ yuyeToM pa3MepoB NOANMNHUKOB. UTo6Gn M3bexars nepenaun
Bpe/IHbIX KONebaHui Bala Ha KOpnyc, [AeHaBY/HYI0 TpyOy YKpewisioT 1pu
BBIXOZIE M3 KOpIyCa CHEMHaTbHLIM KPOHUITEAHOM M3 JIaTYHHOM KeCTH
(puc. 578). OpuH KOHel ero MpuMakBaT K [AeHABYQHOH TpyDe, a Apyrou
MPUBHHUMBAKT K Koprnycy cygHa. IlomnmnHuku, OObIMHO NOANMIHHKH
CKOJIKEHUs, CTABSAT MO KOHIaAM [edaByaHoi Tpy6bl. [TOMUMIHUKY CKOJIb-
XEHHSI HECITOXHO M3rOTOBHMTH M3 OPOH30BBIX TPyDOK ((aKTHUECKH ITO HX
orpesku) (puc. 577, a). LapuKONOAUMITHUKH JOBOIBHO TPY/IHO YCTAHOBUTH

Puc. 579. Coeauuutentipie MydThi: @ — XECTKOE COC/IMHCHHE; b — aacTHuHoe
COelHHCHHE C IMOMOLILIO JMPYXMHBLI; € — IACTAYHOC COC/IHHEHHC C NOMOUIBLIO
MPOMENKY TOUHOHN 111aHGLI.

| — MNPUBOJIHOW Ban; 2 — MepedatouHbivt Ban; 3 — duaHubl; 4 — NPOMeERY TOUHAs
KOXaHad UM pesunosBan uianba.

M MOJIOTHATh, HO TaK KaK KOJI(M@HUUUEHT TPEHUs UX MEHbILe, YeM Y MMO/IIIHUII-
HUKOB CKOJIBKEHHsI, TO MX LIMPOKO IMPUMEHAIOT HAa CKOPOCTHBIX MOJIENIsAX
(puc. 577, b). Bce Bpamawumecs 4aCTH nepes CIyCKOM MOJIEJIM Ha BOJY
HYXHO CcMa3aTh, 0CODEHHO Ha MOJeNAX C JIBUraTeNAMU BHYTPEHHErO Cropa-
HUL M CKOPOCTHBIX. [lOCTOSIHHYI0 CMa3Ky MOXHO OBecreuuTh, YCTaHOBUB
POCTYI0 MACIIEHKY C IIaPUKOBBIM KJIAIIAHOM.

Coenunurenbhsie My@Tbl ClyXaT JUIA COCJMHEHHS NPOMEXYTOUHOTO
WK rpebHOro Bajia ¢ MPUBOHBLIM BaIOM aBHUraren. [Uia 3Toro npuMeHsor
MY(Thl PasiiMuHbIX THIIOB: JKECTKHE, JIaCTUUYHbIe W LIapHUpHble. KecTkue
My®Tbl — HAHIIPOCTEHILME, COCTOAT M3 JIBYX MNaJIblieB, 3aKPEIUICHHbIX Ha
Bwlax (puc. 579, a). OnacTuuHbie MY(dThl NPUMEHAIT, KOI/id OCH BAJIOB
HEJIb3A YCTAHOBHUTH MO OJIHOM JIMHMM M KOT/1a XOTAT YMEHbUIMTb KOJIeDaHHA
BalOB. Ecnu nepegaBaemMple MOIIHOCTH HEBOJBIIME, TO MOXKHO HCIOJIB30-
BaTh IPOCTYI0 HPYXHHY, NPUIAAHHYI0 K KOHLAM IPUBOAHOrO 11 rpebHoro
BaIoB (puc. 579, b). Ecnu mMoumocty 0OJibLIME, TO HaJexHee NOCTABHUTHb
NPOMEXYTOUHY 0 Waidby U3 KaKoro-Huby/ibh 5J1aCTHYHOrO MaTepuasa, pe3uHbl
win Koxu. Ee craar mexny duanuamu sanoB (puc. 579, ¢). Eciu Bansl
TpebyeTcsi YCTAHOBHUTH MMOJi ONMPEAETCHHbIM WIX NEPEMEHHBIMU YITIAMH, TO
Jiydiile BCEro MCIMoJb30BaTh 1apHHpHOe coeivHenune. Ha puc. S80 npuBeieHo
LIAPHUPHOE COeJIMHEHMEe, lIpUMeHsieMOe JUIsi  JIBUraTejied BHYTPEHHeEro
CTOpAaHHMS.

3yOuarbie nepenaud — peAyKTOpPbl — MpeHA3HAYCHbl JUIA COE/IHHe-
HHA C B&JIOM [IBUratens [ABYX rpeOHbIX BaloB wid 6onee. OGbMHO JyIs
JTOTO  HUCMONB3YIOT  KOHMYECKHE  WIH  UMWIMHAPHYECKHE  I1UCCTEPHH
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(puc. 581). Ha puc. 582 npuBefieHa npocTeHiias nepeaaya ¢ KOHHIECKUMH

LIECTCPHAMHU, NPUMEHsEMAn U1 paboTel ¢ rpebHLIMU KOJ1eCaMHu.
Aswkurenn. Hauboiree ynorpeGutesibipiv IBHKUTEIEM ABIAETCH rped-
HOK BHHT. OH COCTOMT U3 CTYIMIIbI, Ha KOTOPOH HaxoaTcs ase (wiu Gonbiie)
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Puc. 580. llapumpuoe cocnudennc: 1 — sunka (A =28 mm; B =

=20mMm; C=20mm; D=12mMm; E=9MmMm; F=13MM; G -

pe3bba Ui HABOPAYHBAHMA Ha NpuBoiHOM Bal; H =5 mm; [ =

=3mm; L =5 mmM; M=2mMm); Il - cdepuueckas uanga c ye-

Koit (A=29 mM; B=15 mm; C=14 mm; D=10 mMm; E=8 mm;

F =13 mm; G=13 mm; H - pesnba Takas xe, Kak M Ha nepe-

aatoysom pany; [=1,8 mm).
JIONACTH, KOTOpbie JINDO NpHIasHbl K CTynHue, 1400 OTJIMTBI BMECTE C HEM.
C yBenuuenuem umcna jonacrei 3pGpeKTHBHOCTb AeNCTBUS BUHTA YMeHbLIaeT-
cs. BunTHI C ABYMA JIONACTAMMU CTABAT B OCHOBHOM Ha CKOPOCTHBIX MOIEITAX,

a4 C TpEMsA — Ha OOBIYHBIX CAMOXO/IHBLIX M pafHoynpaBiisgeMbIX CKOPOCTHBIX.
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Puc. 581. 3yGuatbic nepemaun: a — Ha jBa Bata ¢ no- Puc. 582. [lepenaua ma

MOIUBIO KOHHYECKMX LIeCTepeH: b — ma jaBa Bajia ¢ no- rpebnoe koneco,
MOLUBIO UHIHHAPHYECKH X 1LECTEPEH,

[1Ipu BpauieHky BUHT OTOpacLIBACT HA3a/l IOTOK BO/bI, 4 CY/IHO JIBUXKETCA BIe-
pei. Buut cnepyer ycraHapauBarh B MecTe HauGOJBLUETO MOrPYKEHUs KOp-
Mbl, YTOObI yBeJHUMTh ero ynop. OObIMHO NPUBOJL C OJIHUM BHHTOM Gojiee
2(DEKTUBEH, YEM C [IBYMS BHHTAMM.

Pasanuualor BHHTBI NPAaBOrO MM JIGBOTO BPALICHMA, B 3aBMCHMOCTH
OT TOrO, BPALIAIOTCH JIM OHU BIIPaBO WIH BJIEBO, €CJIK CMOTPETh Ha BHMHT
110 HalpaBJICHUIO [BWXXEHHA CydaHa. Ecian  ycTaHaBIMBawT [Ba BHHTA,

479



TO OHM JIOJKHBI BPAalaThCsi B MIPOTHBOTONOXKHBIE CTOPOHbI. CTOPOHY Jioma-
cTH, 0OpaLeHHy 0 OT Cy/IHa, Ha3bIBAIOT HArHeTalollel, a obpaieHHyo K cy/-
Hy — a3acaceiBaiowiei. Jlomacts npocrediied Gopmbl MpecTasiser cobow
yacTh BHHTOBOH nosepxHocT. OceBoe nepenByKeHne JIONACTH 32 OJIMH 000-
pOT BHHTA, eclM Obl OH BpAlIAJICH B TBEPHAOM Telle, HAa3bIBAKOT reOMeTpuye-
CKHM LaroM BMHTA. lllar BMHTa — BEJIMYMHA MOCTOAHHAA VIS JIOOOH TOUKH
ero mnosepxHoctd. Ceuenue nomnacreift KpbulooGpasHoe M OueHb TOHKOe. Ha
3acachlBAOILEH CTOPOHE JIONMACTH MpU ObICTPOM BpalEHUH BMHTA BCIIENCT-
BHE YBEJIMYEHHSI CKOPOCTH Haberawpuiero noToka BOJIbl BO3HHKAET paszpexe-
HMEe W BOJla BCckunaer. Taxoe Bekunanue — 0Opas’oBaHHe B XKHIIKOCTH

Puc. 583. Onpenesienne yr-
o~ JI0B pa3BopOTa JIONACTH OT-
HOCHTENBHO OCH BHHTa IpH
b | H3rOTOB/ICHUK BHHTA.

X

1 - wiar BHHTa; 2 — OKpYX-
HOCTh BHMHTA; 3 — OKpYX-
> HOCTB CTY IHILbI.

IlYCTOT — HANOJIHEHHBIX BOJIAHBIM NAPOM, HA3bIBAIOT KaBUTaled. OHa BbI-
IbIBAET 1IYM, BUOPAIMI0 U 9PO3HIO JIONACTCH BUHTA M YMEHbILAET MOUHOCTb,
UCIOJIb3y eMyl0o BUHTOM. [loaTtoMy crapaorcs BLbIOpaTh TaKyl 4acToTy Bpa-
LIeHUS BHHTA, [IPH KOTOPOW HE BO3HMUKAET CKOPOCTEH, BeIyLUHX K MOsBJie-
HHIO KaBuTauuu. [Ipu ouenp BOJIBLMX CKOPOCTAX KaBUTAlMH U3GexaTh He
Y/Ia€TCsA; [PU MEHBLIMX 3TO sIBJIEHUE YMEHbBILIAETCH C YBEIHYCHHEM MOBepX-
HOCTH JIONMACTEH M YMEHbILEHHEM HMX CeueHWs . 3a0CTPUB BXOJHOH NPOPMIIb
JIOITACTH ¥ 3aKPYIJIMB BHIXOJHYI0 KPOMKY, MOXHO YMEHBLUHTh KaBUTALHMIO.
JI/isi CHMKEHMs IPO3MM BHHTBI [JOJDKHBI ObiTh M3rOTOBJIEHBI M3 MAaTEpUANIOB
IIOBBILLEHHOH MIPOYHOCTH.

PaccMOTpHM, KaK OMpefeNsioT yIiibl pa3BopoTa nonacti BunTa. [Io mepe
YOajieHuss OT UEHTpa HeoBXO[AMMO pa3BOPAuMBATL JIONACTb MO DONBIIMM
yrj1oM K ocH BHHTA. CyuiecTByeT Clle/lylolumii paKTHYeCKui nprem. Cnepsa
YCTAHABJIMBAIOT LIAr, J{HaMeTpP BUHTA W IHAMETD CTYITHLIBI, 3aTeM NPUCTYMNAIOT
K rpaduuecKomy orpejiesieHuio y1i1or. Ha ropusoHTanbHyio MpsamMy 0 HaHOCAT
pAcCTOsiHKe, PABHOE LIary BHHTA, H, BOCCTABMB U3 110JIY4eHHOM TOUKH MepHeH-
[MKYJIAP, OTKJIAbIBAKT HA HEM pACCTOSHHE, PABHOE [UIHHE OKPYXHOCTEH
BUHTA ¥ CTynUupbl. COSAMHAIOT HAYAJIO MPAMOM U NOJYYEHHbIE TOUKH H IONY-
yalT yroj ,a” — pa3BOpOT JIONACTH Yy CTYNHIBI M yron ,b” — pa3Bopot
Yy OKOHEUHOCTH Jionacti. OTMeuass Ha MeplEeHIMKYJiApe OKPYXKHOCTH, OIH-
CbiBaeMble MPOMEXYTOUHBIMU TOUKAMH JIONACTH, HAXOMAT MPOMEXKY TOUHbIE
VIJIBI C JIOCTATOYHOM CTeneHbl TOYHOCTH (puc. 583).

BuHTbl )i OOBIMHBIX MOJIEJIEH M3rOTOBJIAIT W3 JIaTYHH, YIS CKO-
POCTHBIX — M3 CTIM BBICOKOH MpOYHOCTH. CTYIMIlY BbLITAYHBAIOT M3
Kpyrjloro Kycka JlaTyHH wiv cTaid. Ha Hed BpIpe3aT KaHABKH 10
JIONACTH, YIJIbl HAaKJIOHA KOTOPBIX OTHOCHTEIIBHO OCH Bajla OIpeIelIeHbI
3apaHee. B KaHaSKM BCTaBJIfAIT JIONACTH W TUIATEIBHO IPHIIAUBAIOT
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MX Tpd NOMOLIM JIaTYHH WiM cepeOpa. JlomacTy [1e1aloT M3 JIaTyHHbIX WIH
CTIbHBIX IUIACTHH, TOJILUMHY KOTOPbIX BbIOMPAIOT ¢ y4yeTOM IepeaBaeMoro
Ha BUHT MOMEHTa BpallUEHHA, 3areM OOpabarThiBarT HAMWIBHUKAMM M TLUA-
TenbHo 1UDIMbyloT. JIo ycTaHOBKHM J10macTed B CTyIMIE Clle[lyeT Hape3aTbh

e

= iy

P e
AN
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Puc. 584. KoHCTpyKUMS BHHTOB MOJIE/IM: & — C JIONACTAMM, MpH-
NagHHbIMHA K CTYITHILC.

I — rpebHoit pan; 2 — crynuua; 3 — oOrexarenb, 4 — KaHaBKa
Noa nomnacth, 5 — monacte; 6 — npodwib gonactu; 7 — 3aNUBKA
OCTEBIIEHCAH YACTH KAHABKH NMaHKOMH;

b — ¢ MOBOPOTHLIMM JIOTIACTHMM.

I — rpebHOM By, OHOBPEMEHHO CITYXALMH U JUIA MOBOpPOTA JIONA-
cTed; 2 — ITEMEHT ¢ PUI'YPHbIMM KAHABKAMM; 3 — IUTHQTHI U1 MO-
BOpPOTA JIONACTER; 4 — IWAPHKONOAIUMITHUK; 5 — CTYIMMIA U3 OBYX

NOJIOBHHOK; 6 — Koabuo ¢ pe3pboi; 7 — obrexkarenb, 8 — WITOK
[UIA BbIABMiKeHus rpebHoro wana; 9 — agedasyjuas tpyba; 10 —
OPOH30BbLIH MNOAUMIMHHMK CKONbMXKeHus; 11 — KpoHwTeHH; 12 —

JONacTH BHHTA.

pe3sBy Ui coelMHEHMs ee ¢ rpedHpIM BajIOM, IpUYeM pe3pda CTYMUILI
JI0/KHA ObITh HanpaBJieHa B CTOPOHY, NPOTHBONOJIOKHYIO HAallpaBJICHHIO Bpa-
ieHus Bata. C BHEUIHEH CTOPOHBI CTYIMIb! CTaBAT 0OTeKaTe/lb U3 KPYIJIOH
CTANM MM JIATYHM W YKPEIUIAKT ero Ipu MnoMoum wtudTa ¢ pe3nboin
(puc. 584, a).
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Puc. 586. Pynu: a — 3akperuigeMblil Ha CeKTOpe WISl HeyNpapjiaeMol Mo-
AW ¢ aBMraresieM; b — ¢ DWUICPOM BHC KOpliyca Uis HCYHPABJISCMOM
MOEIH C JBHraTenaem; ¢, d — ¢ GalepoM BHYIPU ¥ BHC Koplyca JUIs
pasHOYyIpaBliAeMOH MOJICIH.
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it 06BMNHBIX MOJIENIeH NPUMEHSAIOT BHHTHE (C TPeMst JIONAcTAMM) clre-
AYIOINKX Pa3MEPOB:

. _ Juamerp BHHTE; Ilar sukxra,
Bun psurarens ke -
[Maposkie Maumuel . , . . . . 40-50 40-50
OBC . .. ..... . ..... 40-50 60-80
JneKTpoOABHIATENH . , . . . 20-30 20-30

U3MEHHTb HANPABICHHE BpalleHHA BHMHTA, paboTawlero OT ABHraTels
BHYTPEHHETO CrOpaHus, HenpocTo. Jist 31010 NpUMEHsIoT BUHTbI C MOBOPOT-
HBIMM JIONACTAMHM, OJJHAKO M3rOTOBUTb MX cnoxHO. Ha puc. 584, b npusenena
KOHCTPY KLMA BHHT2 TAKOrO THIIA.

I'pebuple koneca naroroButs HeTpynHo. Ha puc. 585 uzoGpaxeHo nome-
PEYHOE CeuCHHEe CY/IHA C FPEOHBIMHM KOJIeCAMH M lOKA3aHO HX YCTPOMCTBO.

Pynu. Y mopenen ¢ gpuratesisMu nepo pysisi 0ObIMHO NenaiT U3 JIaTyH-
HOW racTunku. Bajutep pynsa npososT (BHe WIM BHYTPH KOpIyca) uepes
naryHHyio Tpybxy. K oasoit cropone 6aiepa npuiiadBaoT CHA3Y 1epo pyiid,
a4 K [pPOTHBOMNOJIOXHOH — MPHEHHYMBAIOT WIM NPHNAUBAT pymnens. Y He-
YIpaBIAEMbIX MOJe/Iel pyMITelib 32BOMAT B XeJ0OKU Ha CIEMAIbHOM Cex-
TOpE, YTOOBI COXPAHMTL 3allaHHOE MOJIOKeHHe pyns (pHc. 586, a). YV panuo-
yTpaBliseMbiX MOjIeJIed B pymIielie IPOCBEPIUBANT HECKOIBKO OTBEPCTHH
AJIA COCAMHEHHA C BWIOM BCIIOMOTIaTENIbHOIO MOTOPA, yNPaBJIAIOIIErO pyJieM
(puc. 586, b—-d).

Mojieniu MOTYT HMETh U LUTYPTPOCOBBIN Py/IeBOH IPHBOJL, KdK H300paxe-
HO Ha pHc. 496. Ha MonenisaX BOCHHBIX ¥ TOPrOBBIX CY/10B [UTA OBOPOTA pyns
TOXE CTABAT B OCHOBHOM PYMIEIIH.

I'NTABA XVIII  TMAPYCHBIE MOEJIH

[locie Toro xax 6y/1eT H3rOTORJIEH W TILATENBHO IPOKOHOINAYEH KOPIYyC MO-
AeNK, HeoGXoMMOo ycTaHOBHTL Gartact. B kauectBe Dajuracta MCHONB3YIOT
CBHMHeEL, KOTOpLIA 06J1ajaer GOJNbLMM yIElbHbIM BECOM M Jierko obpabarsi-
Baercs. Ha mMozenax napycHeix cy/10B GaUIacT B BUAE OTHENBHBIX KYCOYKOB
CBHHUA YKJI[IBIBAKT BHYTPM KOPIYCa HA KWIib ¥ NPUBHHYMBAKT K HEMY.
Bamnact ysagsisaior 10 TeX 10p, NOKa CYJHO HE MOrPY3HICA TOUHO IO
BaTePNUHMIO ¥ He Oyier cTabWIH3HPOBAHO HAWTYULIHM 06pa3om.

Ha mopensx saxt, uxyn m 1. n. Gannact Kpensr k CraGWIM3HpYio-
weMy miaBHuky. Ha wmaneix  mogenax HeoGxomumblii Gamiact Bbipe-
330T M3 CBUMHUOBOM IUIACTHHLI M [IPHKPEIDIAKT MpPH [OMOILM INYPYIOB
K IiaBHAKY. Ha OCOonplMX CHOPTHBHBIX MOIENIAX YCTAHABIMBAIOT Clie-
UMAIBHO OTIHTBIA OGannactubii  danbiukmwis. Huke omucansl  crioco6Gbi
omHBKH  Oawuacta  (6anacTHOro  GAIBUIKWIA) [P U3rOTOBJIEHHM
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IWIaBHMKA, @ TAKXKE ero KperuieHns K KOpITyCy NapycHOH CNOPTHEHOK MO[le-
JIH, KOTOPbIE€ MOXHO MPUMEHATH M HA JIPYTHX NAPYCHBIX MOJENAX.

H3roTosnenne crabunusupyouero wiaspuka. O6bIMHO IUTABHUMK €N310T
B BHOE KpbUIOOOpa3sHOro mnpoduis ¢ CHIBHO 3aKpPYIJIEHHbIM IlepeaHHM
Kpaem. YCTaHOBJIEHO, YTO HAWTYYILMI yroJi, 0Gpa3yeMblit NepeqHed KPOMKOH
IVIABHUKA H FOPU3OHTAIBHOM MUIOCKOCThIO, PABHACTCA MPUBTM3IUTENBbHO 45°
(puc. 587, a). Haubonsluas TONIUMHA IYABHMKA COCTaBNsieT okono 8—12 %
€ro [YIHHBI, yTOJILIEHHE PACTIONIOKEHO HA '/3 JI/iMibl, CUATASA 1O XOLY [IBHKE-
uus (puc. 587,b).

Jlyuiue Bcero crabwimsupyionme IIaBHUKU H3rOTOBJIATH M3 LEJTBIX FOPH-
30HTWIbHBIX CJIOEB JPEBECHHb! CHOMpCKOro kenpa. Ux HaxnajpiBaior npyr

Puc. 587. IlnasHHK: @ - nOpopoiskbit npodguns  Puc. 588. IDIaBHHK U3 LEJIBHBIX
B BEPTUKAIBHOMA IUIOCKOCTH; b — MONEPeYHLIi  NOAEPEUHBIX CIIOCB.

(B FOPH3OHTAIBHOA IUTOCKOCTH) . 1 — MIABHMK; 2 — GWDIACTHDBIA

danbluKKWib; 3 — YacTh [UIABHHK-
Kd, C1YXawaa MOAenbio UIH OT1-
nmuBku Gamnacthoro dansu-
KWIA.

Ha OPYra ¥ TIIATENIbHO NMOAroHAT. B nanbHedllem 4acTs IVIABHUKA, KOTOPas
Oyner zameHeHa OaiacTHBIM (anblUKWIeM, OTPE3alT M HCHOJB3YIT Kax
MOJeJib [UTA OTIMBKY QanblukwiA (puc. 588).

OrnuBka Gamnacrioro dansiukundg. [o10Byl0 mMopnens Qansiukuns no-
KPBIBAKT CIMPTOBBHIM JIAKOM. Y1enbHbIH Bec CHOHPCKOro Keapa cocraBifer
B 3aBHCUMOCTH OT nipocyiukn 0,40-0,80 r/cM®, a ceunma — 11,34, [losromy
BeC hanbLIKWIA, OTIMTOr0 U3 CBUHILZ, yBEIHUHTCA NpUOIM3uTensHo B 20 pa3
G CPABHEHUIO C BECOM [IepeBAHHOK MOMEIIH.

N3 nepeBa HyXHO cpelaTe 1Ba AUMKA, JOCTATOYHBLIX UIA TOro, 4roOmbl
B HMX CBOBGOHO nomMecTHiach Mojens GaactHoro ¢pansiuxwig. Oba sumka,
KOTOpbI€ B JIMTCHHOM [eJI¢ HalbiBAT BEPXHEH U HIKHEH ONMOKaMMU, IOJDKHbI
ObITh COBEPIUCHHO ONMHAKOBBIMHM [0 pasMepaM W MMeETh HanpasiiAlolmMe
CTEPXHM WIM CIICUMAJIbHbIC YTIOJBHMKH, YTOOBI X MOXHO ObUIO yCTaHABIIM-
BaTh TOYHO ODMH Haj APYrdUM. Y HUOXKHEH ONOKH MOXeT ObITh JHULIE, ¥ BEPX-
HeH OHO He Tpebyercs.

HiokHIO10 ONOKY 3ano/IHAKT (OPMOBOYHON 3eMilel, Ha KOTOPYIO KIadyT
MOJIEIb B FOPH3OHTAIIBHOM [OJIOKEHHH. 3eMITI0 BOKPYT MOenH yTpamBoBeI-
BAIOT, MOKAa OHA HANOJIOBUHY HE OKAXETCA B HEH (3eMIIsA [IOJIXKHA JOCTHUraTh
BEPXHEro Cpe3a ONOKH), TIWATEIbHO Pa3riIaXKWBAIOT M ITOCBIMAOT Pa3iensio-
MM NOPOLIKOM — NTUKOononaueM (puc. 589, a).

Ha mopenn s nocnenywouero KpemwleHHa 6auiacta K IUVIaBHUKY
wid Oautacta ¢ IUIABHHKOM K KOpHyCy YCTaHaBiMBalT [Ba Goira
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¢ pe3bboii. Mix BbIOMpaOT B 3aBHCHMOCTH OT PasmMepoB MOJENH: 5—6-Mui-
JIMMETPOBbIE — JUIA Mopened acca F win M; 8-MwinumeTposbie — mif
Kitacca A wim 10r (puc. 589,b).

BepxHiol0 ONOKY CTABAT Had HUKHIOW W 3aKPEIUIAIOT [iBe TPYOKH: OHY —
JIMTHUK — 1A 34JIMBKUH (POPMB!I METAUIOM U BTOPYX — OTBOJIHMK — [JIf Bbl-
X01a BO3JlyXa, BHITECHAEMOrO PACIUIABIIEHHbIM METAUIOM, U NpuObUTH XKun-
KOF0 MeTa/U1a. 3aTeM 3af0/HAI0T BEPXHIOW ONOKY 3eMiieH, yTpamBGOBBIBAIOT
¢e W, CHAB OINOKY, BLIHKMAIOT MOJ1eJib. 3aTeM CHOBA CTABST BEPXHIOK ONOKY

Puc. 589. OminBka OGawuiacTHOro (QIBILUKHIIA: a — NOAMOTOBKA BEPXHCHA M HHXKHEA
onok; b — mouens ¢ GonTaMu JUIH KpeivlcHHA Gautactioro danbuukuna (rpyOku s
NMHTHHKA H OTROAHH KA BLIHYTLI) .

I — BepXHAN ONOKA; 2 — HMXXHHA ONOKA; 3 — MUTHHK; 4 — OTBOOHOC OTREpPCTHE; § —
YIOJKH JUIS TOYHOTO COCUHHEHHSs ONOK; 6 — MOAYKPYI/ible OTBEPCTHA INH YVIJIAAKH
6onToR; 7 — Mmopenk BanacTHoro dansmkwin; 8 — Bontei ¢ pesnboin; 9 — TpyOka s
oGpasoBaHuA IMTHHICA; 10 — TpyOKa Win o5pa3’oBaHUs OTBOAHHUKA.

U 3QJIMBAKT [0 JIMTHKKY paciuiaBjieHHbIH cBMHel. Temieparypa [wiaBleHHsA
ceuHua 327 °C, Ho2TOMY €ro MOXHO PACIUIABHTHL Ha XKEJIE3HOH CKOBOpPOJIKeE,
UCTIONBb3Y s OMALHUH ra3. U1 nepernyiaBku npuroHsl Mwobsie npeaMerss U3
CBMHIA: TPOBOJIOKA, ITYJIU M T. I1.

FotoBbifi danbuixkwib 06padaTbiBAOT palNieM, HAMIBHHKAMH M CTe-
KJIRHHOM OyMarod W 0pH NOMOLM ABYX LUYPYNOB Kpenar K IUIABHUKY
(puc. 590, b). Cam xe niaBHAUK BMeCTC ¢ HaUIACTHBIM PaIbIUKUNEM KPENAT
K KOPpIiyCy NpH (IOMOILM KJies ¥ yNOMAHYTbIX GOJiTOB ¢ rankamu. s ycwe-
HUSL KOpryca Ha DOJiThl MeXIy KOPIYCOM M FaHKaMH CTaBAT [CPEBAHHbIE
NPOKJIANKH.

Yro6e1 o0ieruuTs mepeBO3Ky MONEHM, IJIABHMX BMeCTe ¢ DauiacroM,
0COBEHHO Ha DONBIIMX MOJENAX, YacTO [1eJiaT cheMHbIM. B 1om cnyuae
erc npHKpeIUisioT donTaMd. B CKBO3HbiE OTBEPCTHS B KOPNyCe BCTABIAIOT
NaTyHHble TPYOKM COOTBEICTBYIOWEIO Avamerpa, 4To0bi W3bexarb TpPeHMH
GonTtoB 0 kopnyc (puc. 590,au b).

Packpo# u wu3rorosiedne napycos. [lpsMsie nmapyca Juisi CaMOXOJHBIX
NapycHbIX MOENEH ClIefyeT M3roTOBIAThb, PYKOBOACTBYNAChH YKa3laHHAMM,
NpUBENEHHBIMK BO BTOpOM uacty KHUru. Koceie napyca jyis mopened sXT,
LIXYH M CIIOPTHEHbLIX MOEITCH IIBIOT Cliegyioumm obpa3om. ABE



BoiBupatoT oueHb WIOTHYI0 W OYEHb TOHKYIO XJIOMAaTOByMaxKHYI0 TKaHb
WIH, enle Jiyyllle, OuYeHb JIerkylo TKaHb U3 HUCKYCCTBEHHOIO BOJIOKHA, KOTO-
PYI0 HECHIOKHO HANTH B nponaxe. Boipesawor 1waliox mapyca U3 HOCTATOUHO

7a 65
4
3
8 ! 2
—1
a

Puc. 590. Kperuense miaBHuKa u 6a1nactHoro Ganbilikuiif: a — ChbeMHBIH WIaBHHK;
b — kperenre GATACTHOTO QAILIUKHUIA K IIABHUKY.

1 — xopnyc; 2 — GawracTHpi Qansiukuib; 3 — 60ATHI; 4 — NaTyHHas Tpybka; § —
JepeBsiHHbIE NPOKNAAKH; 6 — radKa ¥ KOHTpranka; 74 — peIMHOBAH Wi KOXaHaA
npoKJiajKa; 7b — wypynsl wis Kpervews BannactTHoro GansuKWIH K MMAaBHHKY ;
8 — IUIABHMIK.

WIOTHOrO KaptoHa. [IpeBapnTe/IbHO HAMOUCHHY IO M HAK PAXMAICHHYIO TKaHb
PACTATMBAIOT Ha J10cKe. Ha TKaHu KHOMKAMH yKPeIUlIsoT WatlioH 1 Bbluepuy-
BAaKOT KOHTYp Mapyca TaK, YTOOb! MO KpaaM is noaruba ocraiack nonocka,

Puc. 591. Packpo#i M M3roTosjienue MapycoB: a -— MOAIOTOBKaA
K packpoi rpora H (op-)crakcens; b — NoAroToBKa K pac-
KPOI0 YMEHBILEHHOIO CTMHAKEpa; ¢ — NOANOTOBKA K paCKpow
NOJIOBMHKM CIIHHAK epa.

1 — TKaHb; 2 — OCHOBA; 3 — 33[HAA KpOMKA; 4 — JEPErHAN
KpOMKa; 5§ — 3agH#Afl KPOMKA CrMHaKepa; 6 — KapMaHbl WA
nar; 7 — KHOIIKH.

paBHas npubnusuTenbHo 8 mm. IlpH Kpoe HyXHO CACTHTb 33 TEM, 4TOObI
XOpaa 3ajHedl KPOMKHM Napyca upla MapaielibHO HUTAM OCHOBbI MAaTCPHH

(puc. 591, a—c).
Beipe3aioT nNapyc M NPOCTPAYMBAIOT Kpas, TILATENIbHO CJIedA 34

Tem, 4ToOBI HA HEM HE BO3HUKJIM BBINMYKJIOCTH WIH CKIIAJIKH. Ecnu
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Mapyc y maurbl OyJer XOAMTh MO a3y, TO K Iepe/Hed 1UKATOPUHE napyca
HEOOXOIMMO MPHULUMTD JIMK — TOHKHH LUHYP M3 PACTUTEIbHBIX BOJIOKOH. Ecnu
napyc Oyaer XOAUTh CHAPYXH MAuThl 110 TPOCY, TO K NEpe/IHeN KpoMKe Iapy-
ca clie/lyeT [PULLMTh [POCTbie KPIUKH, KOTOPbIE MOXHO KYITHTh B rajlaHTe-
perHoM marasuHe. Tax nocrynaiT oObIYHO [IPH U3rOTOBJIEHHH NAapycOB [UIA
CIIOPTHBHBIX MOJIe/IeH. JIaThl [UIA MapyCcoB Ae/1a0T U3 IUTACTHHOIS LEUTYIIOuaa
WM TOHKOH IUTACTMACChl M BCTABJIAIOT UX B CTELMAJIbHbIE KAPMAHbI, HAILAThIE
Ha Mapyc ¥ BBINOIHEHHBIE U3 TOTO *e Matepuaia. M3 wemiynonsa wim wiact-
MAaCChl H3TOTOBJIAIOT U (haJIOBBIE JOCKH.

Ha cnopruBHBIX MOJIEIAX, & TaK)Ke TFOHOYHBIX AXTAX TEMEPb CTABAT
[apyca U3 CHMHTETHYCCKHX TKAaHeH, Yy TaKHX IAapyCOB OTCYTCTBYIOT TAXKEIIbIE
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Puc. 592. M3roToBJ/ieHHe MAYThI C Ma30M: @ — 3aroTOBKa IWIaHOK pasmepom 20 x 10 mm,
b — M3TOTOBJICHME Ma3a KPYroBo# (UHPKYJILHOW) NMWIOH; ¢ — CHATHC HHKHEINO BbICTYMNa
MaJIcHBKHM pyBaHkoM (o6aciiouHukoM) ; d — CckiIeHMBaHUE MOJIOBUHOK MAayTel; ¢ — [10-
MepeuHoe ceyeHue 06TekacMoi mauTsl ¢ nasom; f — norepeunoe cevenue nasa ¢ napycom.

Bbl M0 kpaam. llpu uX kpoe Takxke HEOOXOAMMO cCleauTh, uToGBI XOp/a
3a/lHeH KPOMKHM napyca Obuia napajuie/ibHa HUTAM OCHOBBLI.

Mayrel. [1st nocTpoiikiH MauT OBBIMHBIX CAMOXOHBIX MOJIENIeN HUKAKHX
CIELMAIbHBIX YKa3aHUH He Tpebyercs, JIOCTATOUHO MPH/IEPXKUBATLCA KOH-
CTPYKTHBHOIO 4eprexa mojienu. lIpu M3roToBjIeHHH MauT HapycHbIX CrOp-
THUBHBIX MOJI€/IEH HEOOXOIMMO YUMTBIBATH M JIONOJIHHTE/IbHOE TpeboBaHMeE,
a4 UMEHHO: OHH JI0JKHbI ObITh HaJleXKHbl B paboTe IIPH MPOBEICHUH OTAEIbHBIX
MaHeBpOB. Bee meTany MauTel 10J1KHBI ObITH IOCTATOUHO IIPOYHBIMHU U B TO XK€
BpeMs CO3/1aBaTh MUHMMAJIBHOE BETPOBOE CONPOTHBIIEHHE, II0ITOMY BOOPY-
KEHHE MauT [O/DKHO ObITh pauuoHaabHbIM. OrpaHHUMBAIOTCS OIHOM-JBYMS
BAHTAMM C K@K/0ro 6Oprta M ABYMsI LITAraMu, OJIMH U3 KOTOPbIX (MepeaHuH)
OJHOBPEMEHHO sABJsieTca W jieepom op-crakcens. [lapyc oGpiuHO XOaMT 10O
TOHKOMY TpPOCY, HaTAHYTOMY BJOJIb MauTbl, WIK NO masy B mMaurte. kot
MKOB GOp-CTaKCeNs M IpoTa KPeHfAT K THKaM IPH [OMOLUM CIENUaTbHbIX
KOJIel, NO3BOJIAKIMX PEryJnpoBarh [JIMHY LIKOTA, a Ha nainybe — K xeyes-
HBIM JIyTdaM — IIOTOHaM.

linop mauThl 3aKpeliAT Ha najiyde B MOABMKHOM CTelce, cala3ka
KOTOPOro J0JIXKHA IepeMEeIaThCsA 10 HampaBiislouen acTiike; Gnaromaps
ITOMY 106MBAIOTCA U3MEHEHHs NOJIOKEHMSA LEHTPA MaPyCHOCTH MPH LEHTPOB-
K€ MOJIEITH.

U1 M3roTOBIIEHUst MAauThl TIPUMEHAIOT JIEFKYK M IIPOYHYI0 Jipe-
RECHHY [MXThi, MHorga nmnel. Ecme napyce Oyrmer nepememarsca BAONH
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Puc. 593. Tunuynoe BoopyxeHHe nmapycHol cnopTHBHOK Moenu: a — obumi nnaxd m ne-
TaJIH BOOPY/KEHHA POp-CTAKCEN-THKA; b — [ICTAIH MAuThl M rpoTa-THKa.

I~ maura; 2 - WOp MauThl; 3 — MOJBHKHBIA CTENC W3 NATYHHON WJIH ATIOMWHMEBOH
Tpy6BoK; 4 — cana3ka cTernca u3 JIaTYHHOH IUTACTHHKH TOJIMHOW 2 MM} 5 — HalpaBiAlo-
Hiast TUIACTUHKA [UTH CATA3KH CTerca U3 JIAaTYHHOH IUVIACTHHKH TONIMHON | MM; 6 — BaH-
Thi; 7 — YIWIKHM UTA KpEeIUIeHUA BAHT (NpHNaMBalOTCA K COOTBETCTBYHOWEeMY Oyremnio;
KOJIbIlA — M3 JIAT YHHOH NPOBOJIOKH TONIIMHOMW 0,8—1,0 Mm; Oyrenb — y3 1aTyYHHOM roia-
CTHHKM TOonumHon 0,8—1,0 mM; 8 — BHHTOBOH Tanpemn; — YronkoBoOe XKeje3o WIiH
BAHT-MYTEHC BHHTOBOTO Tanpena (YronokK HMeeT HeCKOJIbKO OTBEPCTHH [UIA MIMEHEeHHU A
MOJIOKEHHA BEHT B 38BHCHMOCTH OT NEPECTAHOBKH MAauThbl IIPH LEHTPOBKE MOIENIH; H3-
rorosned M3 L-oOpasnoro naryHHoro npoduna tonupHou 0,8—-1,0 mMm); 10 — dop-
CTAKCENb-IuTar; 11 — oTBEPCTHE B YKOCHHE OYresifl rpoT-MauThl [IU1H KPEruIeHHs LITara;
12 — ornepcrHe juia kKpemwenns dana dop-crakcensn; 13 — HarsaxHOoe” npucnocobne-
HHMe, paboTalUee Ha TpeHUuM; 14 — IUIAHKa HATAXKHOTO npUucrnocobiedun; 15 — yronko-
Boe Xenne3o (WTAr-nyTeHc) , cayKailee JUIA KpervleHuAa LITara u ruka pop-craKcens ‘Sus
T-o6pasHon mpadmnuposakHon naTyuu TonumHon 0,8—1,0 Mm) ; 16 — axTepwrrar; 17 —
KOHCOJIb ax-re(s\urrara M3 18T YHHOH WJIKM ATIOMMHHMEBOH XKeCTH TOJIUMHONR 1,5—-2 MMm; 18 —
rpota-ruk; 19 — Gyrens ¢ oTBepcTHEM JUIA_YCTaHOBKH 6onTa rpoTa-ruka (43 TaTyHHOH
IVTACTMHKH TONMMHON 0,8 1,0 Mm) ; 20 — 60nT ¢ pe3pboit ¥ ral KoM ¢ OJHOM CTOPOHBI H
BUIKOH ¢ APYIOo#, B KOTOPYK BXOJMT OKOBKAE rpota-ruxka (60ont — U3 natyHHON NpoBo-
noku, punka — u3 U obGpassoro npoduna, npunassHoro K Gonry); 21 — ckoba mia
KperuleHus TajiIcoBOro yrna rpoTa; 22 — OKOBKA MATKH MKa M3 JIATYHHOH >KecTH ToI-
umMHon 0,6—1,0 Mmm; 23 — yKOCHHAE HA Gyreneg' MATKH F’HKAa [UIA NPOBOJAKH Jieepa rpora-
THK8-IIKOT3; 24 — BHAJIONMYHAA YKOCHHA Ha ODyreme y HOKa rMKa; 25 — neep rpora-ru-
K3-IUKOTR U3 PACTUTILHOIO WIIH HEHJIOHOBOTO TPoCa; 26 — LWIKOT (pACTHTE/IbHbIA WITH
HEWJIOHOBBIH TPOC) ; 27 — KOIBIO M3 IUTACTMACCHI MM MeTauia ¢ TPeM#A OTBEepPCTHAMM,
nepeaBUraeMoe 1o seepy | fpedHa3HauYeHHOe JUTA PerynMpoOBKH JUIMHBI M'MKa-UIKOTa;
28 — M@IEHLKMH J1aTYHHLIA MON3YH ¢ KOJECUKAMM [UIA NMepecTAHOBKHM THKA-IKOTA MpH
M3MeHeHuM raicad; 29 — MNoroH ruka-mKoTa (M3 JATYHHOH TNPOBOJIOKH TOJILIMHOH
2 MM); 30 — KOJBUO HA THKe [UIA NPOBOMAKH IMKA-IUKOTA (H3 JISTYHHOH NPOBOJIOKH
TONUWMHOM | MM) ; 31 — dop-cTaKcenbTHK; 32 — OKOBKA ¢ yUIKOM AJifA KpervieHus ran-
coBoro yrna ¢dop-crakcensa (K3 NaTyHHOH KecTH TolwmMHON 0,8—1,0 mMm); 33 — 0o6yx;
34 — 3amMoK mist ngrmeaml dop-craxkcennb-ruxa; 35 — YKOCHHa [Uia neepa dop-cTaK-
CenTb-THKA-IIKOTa; 36 — neep p-CTAKC&Ib-THKE-IUKOTa; 37 — dop-cTaKCeNb-rHKa-
mkoT; 38 — dwp-crakcenb; 39 — paKchl, HITOTOBJIEHHbIE H3 MATEHbKOW TpYXUHBI;
40 — cheMHOe [IPYNMHHHOE KOJIbIO; 41 — pacTHTENbHBIA HJIM HEWIOHOBBIA TPOC, Kpens-
LMH WKOTOBBIA YIon Napyca ¢ HaTsKHBIM npucnocofirenveM; 42 — rpoT; 43 — cranb
HOH TpOC B HeckOnbko npAnen (0,4—0,5 Mmm) IA KperwieHusA rpora; 44 — KpenexHbii
BMHT Tpoca; 45 — ¢danoBasd QockKa M3 JIATYHHOHR XECTH WIM IU1acTMacceh! (eciM y rporta
OTCYTCTBYeT dhan, Kax Ha 3TOM PHCYHKe, TO (anoBYK HOCKY H3TOTOBJIAT W3 METanN-
na); 46 - [UIACTHHKA C xapopesmo JUIA_KpeluleHusa (aJIoBOR JOCKH rpoTa Ha maute (U3
JIaTYHHOM eCTH TONmMHoNn 0,5—0,8 MM); 47 — paKChi 'POTA, H3rOTOBJIEHHbIE H3 KPIOUKOB.
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MauThl MO 1a3y, TO MAuTy J1EIalT COCTABHOH U3 ABYX NOJOBHH (puc. 592).
B mwobGom ciiyyae npoduiib ee B IONEPEYHOM CEUEHHH JIOJIKCH 'ObITh
00TeKaeMbIM, @ B TPOJOIBHOM - CJICIKa KOHHUECKHUM, CYXKMBAIOLIMMCH
K BEpXY.

Bautel ¥ uwITard fenaT M3 NPOBOJIOYHBIX TPOCHKOB JIMAMCTPOM
0,3-0,4 MM, B HeCKOIbKO MNpsded M HabHBawT HeOOJIBLIUMMH BHHTOBLIMM
TajipenamMu. JIpyrue KOHIbI HATATHBAIOT ¢ HOMOIIBK MPHCHOCOBISHHM, He-
MOJIB3YIOIMX CHJIBI TpeHHMA. Dberyumi Takenax W3rOTOBIAKT U3  [1€Hb-
KOBBIX, XJIOMYaTODYMaXHpIX WM HEHIOHOBBIX ,,KOHIOB' [MaMeTpom
1-1,5 Mm.

Bece merannmueckue fetany (OKOBKM THKOB, KpPEIUTEIbHBIC MIAHKH
[VISi CHAaCTeH, MOTOHBI W Tp.) BBINOJHAKT U3 JIMCTOBOK WIM NPOQHIBHOIMN
JIATYHH.

Ha puc. 593 mokazano tuiMuHOe BOOpYXKEHHE MapyCHOH CIOPTHBHOM
MozIenH J1ioboro TUma WiM Kiacca, B KOTOpOe MOXHO, IO KEJTAHUI0 MOICIIH-
CTa, BHECTH M3MCHEHMA.

Pynu. Pynu AXT M napycHeIX CHOPTHBHBIX MOJiejiell B mepejiHeit 4acTH
HMeEIT obTexartens, CIyXauMi [Uia nepexoia K AHvuly cyaHa. O6Texaress
yBeJIHUMBaeT HOKOBOE CONPOTHBIIEHHE H CMeLaeT ero LeHTp K KopMme. llepo
PYy/ifi U3rOTOBJIAIOT U3 [IOCKH TBEPJIOTO [epeBa W NMPUBHHUMBAIOT K Dajiepy,
BBIMTOJTHEHHOMY M3 JIATYHHOM TpyOKkH. Hioknui kouen Gajiepa 3aKkaHuMBaroT
MOJION JIATYHHOWH BTYIIKOM, ClyXalleid ONHOBPEMEHHO M pYJIeBOi MeTiei.

lenpmuoproByro TpyBy [enaoT M3 JaTYHHOIl TpyOKH, BHYTPEHHMK
JMaMeTp KOTOPOH HECKOIbKO Oosiblie quamerpa Hasuiepa. [lo0BUHY resM-
NOpTOBOH TPYOKH, IPOTHBOIONOXHOK ObTekaTelo, o6pe3aT, a OCTan-
LUIylocsi TOJIOBHHY NPHBMHUMBAKT K Hemy. CHM3y K ofTekareno Kpenst
HeDOJIbIIYI0 [UTACTHHKY, HA KOTOPOW HAXOMTCHA PYJIeBOil WIThiph. BHYTpH
KOpHyca BOKpYr TrelbMIOPTA CTABAT KOXAHOC YIUTOTHEHWE UIA 3aLMThl
KOpIyca OT IIpOHHKHOBEHUs BOIbI. MHOIrIa BMECTO yIUIOTHEHUS IPUMEHAIOT
MOKCHIHYI cMoity. Y obTexaTeNss M pyJis [AO/KHbI ObiTh OGTEKAEMbIe M1O-
epeuHple  CEUCHHMA, HMMEIOUMe  CHUMMETPMUHBIK  npodwis  Kpbula
(puc. 594) .

ABTOMATHYECKHIH PyJib C BETPOBBIM KpbUIOM (BETPOBBIM pYJIeM MIH
¢morapkoi) . Mcnonp3osats asponmHaMuueckuis MPUHUMIT B yNpaBJieHUH
PYNEM MbBITATKCh €llle B KOHUE NPOUUIOrO CTOJIETHS, OJHAKO BOIUIOTHUTH
B XKH3Hb €ro yaajioch TOJIBKO B mepBbie aecatwietHss XX B. [lepBoiit oGpa-
3¢l pyls C BETPOBBIM KpbUIOM Obul M3roToBneH B 1935 r. amepuxaniem
O'Beprom, u B TOM e rojly CnOpTHBHAaA MOJIeNb KJ1acca A C TAKHM YCTpPOH-
CTBOM noGeawia Ha MexayHapoiHon perate B drnutBy/e. BHauase BETPOBOE
KpbuIO  HE  MOJIb30BAIOCH  0COBO¥  monynApHOCTbI0  (MpesnounTain
MeXaHHYECKHE YCTPOUCTBA), M TOJBKO MOCIe BTOPOH MHUPOBOH BOHHBI
Onaronapsa, B OCHOBHOM, paBOTaM aMePUKAHIECB OHO [IOJTy YHJIO NIPU3HAHKE.
Tenmeps BeTpoBOE KpbUIO MPUMEHAIOT Ha BCEX MOJIENAX JUTMHOH 6OJIb-
we 1 m.

YcrpoiicTBO,  KOTOpoe  amepMKaHUbl  HA3BATM  vane steering
gear — (QuorepHoe pyjieBoe YCTPOHCTBO — HECJIOKHO M COCTOHT M3
BETPOBOTO  KpbUla, KOTOPOE MOXHO [MOBOpPAYUBATH  OTHOCHTEIBHO
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HEITO/IBIDKHOIO CEKTOpa, BBINOJIHEHHOrO B BH/IC UE€TBEPTU KpYyra, pasjielieH-
Horo Ha peneHus. CexTOp CIYXHUT IS YCTAHOBKH BETPOBOIO KpbuUld MO
onpefielieHHbIM YINIOM K AHAMETPalIbHON INOCKOCTH cynHa. Kpnuio coenu-
HAETCA ¢ pymiiesieM NpW NOMOILM phiYara ¢ npopessio (cM. puc. 599, nosu-
040 2) ¥ CTOMOPHOro BMHTA. IIpH 1noBopoTe BETPOBOrO Kphlia B O[HY CTO-
POHY pPYJib [OBOPAuMBaeTca B IIPOTHBOMOJOKHYIO BCIIE/ACTBHE BpALICHHA
pbiyara ¥ pymnena. Ocb BeTpOBOro KpbUla HAXOOMTCA Ha nanybe mosajau
pyinsa. [lpy nomMouwy CHEIHaIBHOrO 3aXUMAa KpbUIO MOXHO 3aKPEIUTh
B J11000M NOJICKCHUM.

Puc.  594. Pyabp  napycHoi

CIOPTHBHON MOJILIIN. o

I — xkopnyc; 2 — pynenoi 06-
TEKATeNL, 3 — rensMiopToRan
Tpyvba; 4 — Ko¥aHoe ymioTHe-
HUE HA MATeHLKHX vpyax;
5 — ILIACTHHKEG CO LUTHIPCM;
6 — Wrblps; 7 — Damiep;, 8
BCPXHHA BTYJAKG Oamutepa;, 9 —
HHXHAN BTYNKa Dannepa; 10 —
nepo pysan.

Pabota BeTPOBOro Kpbula 3aKIIICHASTCA B CISAYIOUIEM. YCTAHABIMBAKWT
napyca B Haubosee 3¢PeKTHBHOM VIS JAHHOTO KYPCA HONOXKEHHH, 8 PyITh —
B [IAAMCTPAJIbHOK TUIOCKOCTH. 34TeM MOBOPAYMBAKT BETPOBOE KPbUIO TaK,
4T00bI OHC COBNAJAIO C HANPABJEHUMEM BETPa U HAXOMIOCH COOTBETCTBEHHO
MO yIJIOM K pbluary, HarpasJICHHE KOTOPOro COBIAJAET ¢ AHaAMETPaIbHOH
IUTOCKOCTBIO CyJIHA M, CJIEIOBATEIIRHO, ¢ OCho pyMnenda. Ecnu mosens, crapro-
BAB, HAUMHACT NPMBOMUTBCA K BETPY, IO BEIPOBOE KPBUIO NMOBOPAYMBACTCH
BMECTC ¢ KOPIYCOM, ¥ CTOpOHa Kpbula A (puc. 595) CTAaHOBMTCA I'aBeTpeH-
HOH, a croposa B — nogserperinoi. Teneps BeTep, BO3ICHCTBYA Ha HABCTPCH-
HYI0 CTOPOHY KpbUIa, 34CTABNAET €ro MOBOPAYMBATHCA /10 TeX NOP, OKa OHO
CHOB2 HE IpUIACT Ha MHMI0 BeTpa. Kpbulo noji gedcrsueM BeTpa NOBOpavM-
BACTCA B COOTBETCTBHMHU C yIJIOM [IPUBENEHHA MOLEIHU K Bnaroyapsa neicTByio
pbIuara Ha TaKOMH Xe YroJl MOBOPAYHBACTCA M PYIIb — MPOHCXO/IUT yBATMBAHHE
MOJICIM B CTOPOHY, NPOTHBONOJIOKHYIO MpHBefeHuio. Bosaeicrane xpbuia
MPCKPATHICA, 1OC/IC TOr0 KakK MameTpanbHas IUIOCKOCTh MoJeind Oyjier
COBMAAATh C JIMHUEH Kypca.

B Teuerue BCero MaHeBpa MMCHHO BeTep BO3[EHCTBYeT Ha BETPO-
BOE KpbIJIO, HO MO Mepe IipUX0Ja MOJEIX Ha KypC €ro [eHCTBHE CTano-
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BUTCA Bce ciiaBee M cnabee ¥ NMpeKpawiaercsi COBCEM, KOIMA KPbUIO MPHXO-
[UT B CBOE HAYaJIbHOE MOJIO)KEHUEe OTHOCHTEIBHO BETPA, 2 PYJib — B [JHAMET-
PAIBHYIO TUIOCKOCTb. AHAIOrWYHbIE ABJCHAA [POMCXONAT M IIPH YBaluBa-
HMH MOJIENH.

Puc. 595. MpuHumn AcHCTBHS ABTOMATHYCCKOIO pyJid ¢ BCTPOBbIM
KPBUTOM TpH VIIPABIIEHMU Napy CHOR MOJICITRIO.

1 — ABTOMATHYECKHHE PYyb; 2 - HANIPARIEHUE BETPA,

Ipu mnaBauuy Mojgend Kypcamu o1 OeniesuHia 0 Oakiirara
KpbUIO YCT4HaBJIMBaioT, Kak onucaHo suiwe. [lpu nnasanum  dopne-
BHMHJ{ BeTPOBOE KpbUIO pa3BOPAUYMBAIOT HA 180° M ycTaHaBAMBAIOT
B [MAMETPAIbHOH IUIOCKOCTH CY/IHa: B pe3yssTaTe 3TOro Kpbuio Oyjer
yAepXuBaTe pyias» B Haipas-
JICHHH JHaMETPAJIbHOM 1C-

CKOCTH, a CYIHO — Ha Kypce
(puc. 596) .
[ToHsATHO, 4TO BCE YCTPOU-
= CTBO, BKJiOMas pbi¥ar jUis MOBO-

pota pynd, RONAKHO ObITh BbI-
[OJIHEHO UPE3BHIYAMHO TIIATEIIb-
e S HO. UTOOBI KOHCTPYKINA aBTO-

> MaTUYECKOrO pYJIs He pearupo-
BA/1a HA HAKJIOHEHHE Koplyca, ee
ypaBHoBeumBaioT.  JLisi 21010
YCTAaHAaBJIKBAWT Tpy3 Ha KOHIE
pbluara, NPOTHBONOIOXKHOIO He-
cyuieMy BeTpoBOe Kpsuto. bna-

Puc. 596. Tonoxenue aBTOMATHYECKOID rogaps ITOMY  KOHCTDYKUMsA
pyNsA C BCTPOBBIM KPBUIOM IIpH Mnzpa- : § )
HUK GOPACBRHL. nepecraer pearkpoBaTh Ha

HAKJIOHEHHA KOpnyca.

U1 [OCTHOKCHHA PaBHOBECHA HYXKHO, 4TODbI aIpO/IMHAMHYECKOE
HaBjieHMe Ha Kpbulo ObUIO  paBHO THIPOMMHAMHWUYECKOMY JIaBIICHHIO
Ha pyns. Ha BerpoBoe KpbUIO [EHCTBYCT BETEp, a4 Ha pyNs -— BOJA.
OmeIT NOKas3bIBaeT, 4TO JUIA OOecieueHus T1pebfyeMoro moBopoTa pym-
nens Heobxomumo, uTOOBI TWIOWANL Kpbula Obuia B ueTHIpe-ATH pa3
Oonpite MiowWIAdM PpyN#H, a [UIMHA pPyMIens B [0JITOpa pasa jUIMHHee

492



pbivara kpbuta. Huke npuBemeHsl pasMepbl IUIOWIAfied KpbUia U pynsa uis
MOJIeN el HEKOTOPbIX KJIaCCOB:

Kurace MakcumanbHan Mnowmans pyns, Beicora pyns,
MOLeITH TUI0 LAk KPbUIA, em? ™M
cm?
Aul0r 360 75-95 12-15
M 270 55-65 10-12

BerpoBoe Kpbuio AOMKHO ObITh OUEHb JIEFKMM M [IOCTATOUHO IpOY-
HbIM, [03TOMY €ro M3rOoTOBNAKT M3 /ApeBecHHbl Oajib30BOro jepesa.
[lepennsas wacTeh Kpbula NpAMAas, HWKHAA, BEPXHAA M 3aHas — oOpa-
30BaHbl [OYraMM KpYyroB PpasjiMuHbIX pa-
auycos. [Ilomepeudoe cevenne - cumMme-

TpuuHbIH  npoduns. TonumMHa KpeUla -
7-9 mm (puc. 597). U pyns, U aBTOMAa-

THYECKOE  YCTPOMCTBO  yINpaBJIeHMs  CTa- it
PAOTCH YCTAHOBMTb KAaK MOXHO  /ajiblie 0,
B KOpMYy, uTOBbl Ha KpBUIO HCE [EHCTBO- “ g

BAIH BO3MyLIEHHA o1 pabotel rpota. Ilpu
3TOM OHO [IOJDKHO CTOSiThb BEPTHKAIIBHO.
Kazanmoce ©Obi, KpbU1O ClieyeT ycra-
HABJIMBATh 110  HANPABJICHUI  HCTHHHOTO
BETpa IMepeq, OTIUIBITHEM MOJIeNIU, KOT/a
oHa Haxoautcs y Oepera. OpHako ua-
BECTHO, YTO HA Napyc MOMENH IIpu ee [IBH-
KEHMH  [IEHCTBYET  KAXYIWHMHCH  BeTep.
[lostToMy yron ycTaHOBKM Kpbula 3aBH-
CUT OT KYpca Cy/JHa OTHOCHTEIIBHO BeT-
pa. Ilpu mwiaBauuu Geiimepunn (38-45° i
OTHOCHTEJIbBHO  MCTHHHOrO BETpa) Kaxy-
umiics Betep nyer non yritom 27-33°
K JMamerpansHOit mwiockoctd. Cnenosa- Puc. 597. Tummunsiéi npoduin
TEIIPHO, KPpbUTIO ClleyeT 3aKpemwiaTh HOM BCTPOBOIO KpbUla M3 Ganws3o-
otumu yriamu. IIpu mwiapamuu nom Gomp-  DOTC ACPERI M €O pasMepht.
ILKMH YIJIAMH K JIKHMH BeTpa Gosibllie ¥ yroi OTIJIOHEHUsA KaxkYIIErocs Ber-
pd, COOTBETCTBEHHO YBEIWUMBAIOT U YroNl YCTAHOBKM Kpbula. Trep/mix npa-
BHII €r0 ONpe/leNIeHHs HeT, TAK KaX HAallPaB/ICHHe KKYIIErocs: BETpa 3aBMCHT
He TONIBKO OT KYpCa Cy/iHa OTHOCUTEJIBHO BETpa, HO M OT CKOPOCTH [IBHKCHHA
MO/IeJIH, & TaKXe OT CWIbl BeTpa. ABTOMATHYCCKHI PyJjit HEIIOXO MOKa3as
cebA ¥ Ha MOJIEITH, He OYeHb YCTOHYMBOW Ha Kypce.

[ocie BTOpOH MMpPOBON BOWHBI NMOABWIKMCH Pa3Hbie YCTPOHCTBA camo-
naBupoBku. Tak, amepuranup Jlaccess u Guwep uzobpenu npubop, 6iaro-
Japa KOTOPOMY BETPOBOE KPpbUIO CAMO YCTAHABITMBACTCA B HAIPABJICHUM
KQXYLUETOCsl BETpd W IPH ITOM DPEUrupyer Ha ero CJAyuanHbIC OTKIOHEHHS
(puc. 598, a). Cmena razica MPOUCXOIUT MOCPECTBOM TOIUKA B BETPOBOE
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KPbIJI0.

YCTPOHCTBO  CamMONAaBUPOBKM TpeicTaBiser coBo#  phivar, pa3sje-
TICHHBIA Ha [iBe [IOJIOBMHBI, Ha OJHOI — HAXOJMTCA BETPOBOE KPhUIO,
a Ha fpyro# — mupotuBoBec. OGe NONOBHMHBI COCIMHEHBI APYr C Jpy-
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roM Npv NOMOIIM CTONOPHOrO BUHTA, KOTOPbIA MOXKHO liepeMeniarsh B ipope-
23X Ha phiyarax.

Poryary BpaIAXOTCA HA OCAX — IWITHQTAX, YCTAaHOBJICHHBIX HA ONOPHOM
MIaHKe Ha PaBHBIX PACCTOAHMAAX OT UEHTPAIBHOTO it Ta. [lovka Bpamaer-
CH Ha HEHTpPabHOM LUTHGTE, YKpeluieHHoM Ha ¢yHaameHTHOH onope, H MO-
KeT ObIThb 3aCTONOPEHA BMHTOM N0/ J1I00ObIM HYKHBIM YIIOM. 3aKpeyieHHas
[UIaHKa  YIEeP)KUBAeT yCTPOHUCTBO JUTA  CaMOJIABHPOBKH B 33J4HHOM
TIOTIOXEHUH.

Kak nmnmanka, 1aK ¥ Bce yCTPOHCTBA UMCIOT npucnocofienus Jyis 6J10Ku-
POBKH. BeTpOROe KpHITC yCTAHABIKBAIOT B Haubojiee BEPOATHOM Hamnpaelie-

Pre. 598. CamMONaBUPUBKA MOJCIK: @ — KYpPCLI MO/CI BO BpeMsi JIaBHPOBKH; b —
YCTAHOBKA PEIHHOBOTD ILHYPR HPH CAMOTABUPOBKE.

HMM K@KYILEroca Berpa, a oba pei¥ara — foji yrjioM, KOTOPsili MOXET CBO-
GONHO MIMEHATHCH HA HECKONBLKO TPayCcoOB, 2 HMEHHO: Py IUiaBanuy Gensie-
BMH]] — Ha 5-6°, a npu Gosiee MOMMBIX Berpax - Ha 8- 10°. [Ipn rurasanum
dbopaesMHl YCIPOWCTBO JUIA  C4AMONABMPOBKH pAa3BOPAUUBAIOT Ha 180°
u GIIoKHUpyIOT.

Hamenenue rajica NpOMCXOMMT ciiepyowpm ob6pasom. Hanpumep, npu
1aBaHUM OeHIeBMH/L YCTAHABIIMBAIOT COOTIBCTCTBEHHO Napyca, pbidard BeT-
POBOr0O KpbUla M NMPOTHBOBECA, 4 ONOPHYW IAHKY BIIOKMpYIOT Tak, 4T00BI
COEMHHTENBHBIH pPbIYAr PYyMICTs HAXONMIICA HA OTHOM JIMHMM C NPONOJIb-
HOM OCbI0 KOpryca. 3aTeM CTaBAT BETPOBOEC KPbLIO MO HAUPABICHUAIO KaXYy-
WErocs BETPAa M YIEPKMBAT B HYKHOM MOOKEHHMH TIPH MOMOLIM HebOIb-
IIOTO PE3UHOBOTO LIHYpA; ¢ OHOHM CTOPOHBI HTOT LIHYP KPHOYKOM KpPenAT
Ha pbiudre MPOTHBOBECA, a € JPYro¥ — 3a KPOHIUTENH HAa OMOPHOH IlaHK e
(puc. 598, b). Urobbi Mogens jieina Ha APYyTroi rajic, A0CTaTOYHO MPOU3BECTH
TOJIMOK B BETPOBOE KPuuUlo (HAnmpumep, NpH NOMOUM [TUIKH) , ¥ OHO BCJIEOCT-
BHE HATSOKEHMA PE3UHOBOrO IIHypa noBepHercs Ha apyrod ranc. Kpeuio
nepenacT yriap pysio — MOMENh TOXe MOBEPHETCH.

Ha puc. 599 nokasaust pynM OBYX THMIOB C YCTPOHCTBAMM IUIA CaMO-
naBupoBkH. B nepBom ciayuae (pynp Duuiepa) On0KMpOBKAa ONOPHOH
IUITAaHKH IPOMCXOIMT 3a CYET CWI TPEHMA; DBIYATH JUIS CAMOJIABUPOBKH
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Puc. 599. ABTomMaruHueckKHiA pysib C BeTpPOBBIM KpbUIOM: a —
cucTembl Ouiiepa; b — cucremnl Jlaccens.

1 — KpYr ¢ rpajlyCHOW INKATOW; 2 — COECIMHHUTIbHBIA phiYar
yMneis; 3 — pymnens; 4 — KpeluleHMe BeTPOBOro Kphuia;
— pbIYAr BeTPOBOIO Kpbuid; 6 — CTOMOPHLIH BUHT onopnoﬁ ’

IUIAHKH JUIA Nepexofa Ha aBTOMATHYECKOE ynpaBieHue; 7 —
OTOPHAA IUIAHKA; 8 — OIOPHLIA MIOJIBYATBIA ITHQT pblyara Ber- {
ﬁ)onoro Kpbuta; 9 — nporuBoreéc; 10 — pbiuar nMpoTUBOBECA; )
1 — BHUHT [UIA YCTAHOBKH pPhIYaroB BeTPOBOro Kpbula U MpOTH- | J
BOBECA B ONpeEAEIeHHOM MONOXKeHHH; 12 — yCTPOUCTBO V1A yC- (/

T4HOBKM PbIMATOB ¢ BHHTOM M rakon; 13 — OMMOpPHbIA UIroJIbYA-
Tbli IITAMT pbivATa NMPOTHBOBeca; 14 — HanpasisAwulasd BTYIIKa
weHTpanbHoTro wtudra; 16 — dyHnamentHan onopa pyns; 17 —
CTOTIOPHBIN BHHT CHCTEMbI ABTOMATHYECKOTO ynpaBieHus; 18 —
OTBEPCTHH B Kpyre, NpeiHasHAYeHHbIe 1A UEHTPOBKH CHCTEMBI; 19 — CTONMOPHBLIA BAHT
¢ raMkoM U COelMHeHuA ¢ pyMmneremM; 20 — GIOKHMPOBOUHOE YCTPOHCTBO ONOpPHOMR
IWIaHKH; 21 — pynb; 22 — Gannep pynsA; 23 — COeOMHUTENIbHBIA NMON3yH Gamnepa ¢ pym-
nenemM; 24 — BeTpOBOE KphUIO,
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Puc. 600. KOHCTpY KTHBHBI#A yepTe aBTOMAaTHYECKO-
—ta ol ro pyias cucrembl ®uuiepa-Jlaccensi: a — oOum#H

B\ wa NN\ O NTUTT T B, b-d - depTex.
29— .LIJ =2 ‘a‘r ,---gug—'";;-;. 1 — onopHas wiaHkKa; 2 — WTHT pblYara npoTUBO-
- f X A Rl 77 i Beca; 3 — wmMdT phiuara BeTpOBOro Kpeuia; 4 —
] I‘.,‘.} KPOHIUTeHAH U184 KpelUleHHA pe3sHHOBOTO IUHYpa NpH
AR NN ,,aBTOMAaTHYeCKO#A ’ J1aBHPOBKe; 5 — CTOMOpHOE ycC-
12 : \\\‘i! :r.r.\ il TPOWCTBO [Ifl MpPEeKpalleHHs ,,aBTOMATHYECKOH” na-
U\ X NE BUPOBKH; 6 — yKasaTeJib WIKaJIbl IPALyCHBIX Here-
I A2 HUM; 7 — COEAMHHTEIbHBIN pbIYAr pyMnend; 8 —
- S orrrrorororrrr e SR | R oo CTOMOPHOE YCTPOHCTBO (3aMOK) JUIA COeIMHEHHS

rpagycHoM wwKanown; 10 — CTOMOPHBLIA BHHT JUIA Ie-
pexona Ha aBTOMAaTH4YeCcKoOe ynpaBiaeHwe; 11 — BTYa-
, Ka LeHTPVUIBHOIO onopHoro wrtudgTta; 12 — cronop-
L= HbIH BHMHT C NMOJI3YHKOM; 13 — pbIiYar mpoTHBOBeECa;
c:ﬁ'*':% LS ! 4 08 " 18 17 9 7 14 — non3yH WiA coeaMHeHHA Damnepa ¢ pyMmenem;
/" 1 15 — KPOHIUTEHH U1 KpeIUIeHHA OTNOPHOTO KOJIblla;

16 — meHTpanbHLM WTHGT ONOPHOH MIaHkH; 17 —
onopHbld dnaHen neHTtpansHoro mrTudTa; 18 — per-

h%{ui phlYara pyMneIs ¢ OMOpPHOH IUIaHKOW; 9 — KPYyr ¢
= SN
/“ - \F..‘\"’ \

18 19 21 yar BeTPOBOIo Kpbula; 19 — onopHoe KONblO BETPO-
28 14 22 13 1220 23 4 24 9 BOI0o Kpbula C OTBepC'THﬂMH; 20 — rayoxk uIA moa-

/ COeHHEHHA PpPe3HHOBOIO HYypa I‘IPH w»dBTOMATHYE-
44 [ ) CKOW” NaBUPOBKe; 21 — CTOMOPHBIH BHHT OTOpPHOTO

KOnbia; 22 — NpoTHBOBEC; 23 — CTOHKA NON3YHKAa

: - : : : . HAa pbluare NMPOTHBOBeca; 24 — peryjJaMpoBOYHAA ram-
= Ka MpoTHBOBeca; 25 — BHUHT NOJI3YHKa; 26 — onop-

2 i \ HaA BTYNKa mtHdTa ppIvara BeTpoBOro Kpnuia; 27 —
' OTIOpHAaA BTYNKa wtMdTa pblYara TPOTHBOBeCA;
\ 28 — pymMiens.

25 5 6 10 15
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3aK PEIUIAIOT IIPU NMOMOLLIM COEAHHHUTEIbHOTO BHHTA. Bo BTOopoMm cnyuae (pyiib
Jlaccens) OnoOpHyw IUIAHKY 3aKpPEIUIAIOT MPH MOMOILM BHHTA PSAOM C Kpy-
roM, Ha KOTOPOM MMEKTCH OTBEpPCTUA M IpajlyCHas 1UKalia, a pplyaru A ca-
MOJIABUPOBKH YCTaHABIMBAIT MPH TOMOIUM CHENMATBHOTO NMPUCTIOCOB IeHMs
C TOpHM30HTAIbHLIM BHHTOM. HaubGonee pacnpocrpaHeHa KOHCTPYKUHMA pyIia
cucremsbl Duitiepa ¢ yCcTpoHCTBOM VISl camosiaBUpoBKH Jlaccena (puc. 600).

Mapycubie criopTUBHBIE MOEH KOHCTPYHPYIOT H CTPOAT 1O OIpesiesieH-
HbIM [PaBWIaM, KOTOpPbIE PErIAMEHTHPYIOT B OCHOBHOM [€OMETPHYECCKHE

3y 1
1\
oy
A

BOOpYXKCHHA M KOpllyca CIIOPTHB-

TTL
. 1““‘ \ Puc. 601. O6o3naueHue pasMepos
HBIX NApYyCHBIX MOJICITeH:

A — pUumMHa mepefiHell WIKATOPHHBI
napyca; B — Beicora mapyca; ( -
xopaa 3aaHe kKpomku: H, — nui-
COTAa KPCIUVICHUA 11Tara NepeHero
napyca (dpop-cTaxcenb-mirara) ;

H, — BbeicoTa asioBo NOCKH
rpota; b — iuMpuHa (panoBo#
AOCKH; h — BbICOTA XOpanl 3aj-

Helt kpomku; LG — jutma cygua
no KBJI; LFt - naubonpiuasn -
Ha; L, — wMpHHA JiepeHero na-
pvca; d — aMamerp maurbl; S, -
JUtMHA naT (BCPXHEro M HWXHEro
Ha rpore); S, — UIMHA AT (BTO-
poro ¥ TpeTeero Ha rpore). S, —
anuHa nat dop-crakcens; R — pa-
- - AMYC KPMBH3HBI TIpH MCPEXOfe OT
KOpryca K IIaBHUKY .

M QU3IMUCCKHE XAPAKTEPUCTHKH CYNOB. PasjiMyaioT HalMOHAIbHBIE U MEX]LY-
HAdPOJIHbIE KJIACChl MOJENIeH.

Hwke mnpuBenenst OCHOBHbIe TpeGOBaHWs, NpEIbABIAEMbIE K ITHM
MOJIEIAM.

Knacec X (puc.601).

MakcumaibHas 1wiowans napycos pasHa S000 cm?; octasibHble Xapak-
TEPUCTUKH HE PErjIaMeHTHPYIOTCA.

[1owazas (cm?) rpora uamepaiT no hopmysie

A X B/2+ (CXb/2) + (CXh X 23).
Mnomans (cm?) dop-crakcens:
AXB/2+ (CXb/2) + (CXh X 2/3).

Knacc F 1Im (puc. 602).
Ibima 1000 + 5 MM; MakcuMmanbsHas umpuHa — 250 MMm. Pas-
MEpbl AT M MOJ30pa He OrpaHUYMBalT. MaKCHMaJIbHAsA LUMPHHA
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danosoi nocku b — 40 mm. Ilpu uamepernn HauGOJNbILEH [UTHHBI BKIIIONAIOT
M pyiib. MaKcuMarsHan wiowaab napycos — 4000 cm?.

Mnowaas (cm?) rpora: A X B/2.

[rowans (cm?) dop-crakcens: A X B/2.

Puc. 602. Teopernucckuft uep-
TOX HapycHoh CnopTHBHON MO-
ASNH MEXAYHAPOJAHOTO  Kiiac-
caF. .

Knacc M (puc.603); noaswica B Amepuxe B 1920 r.

Maxcumanshan ummHa — 1270+ 6 MM; NMOBEPXHOCTH M3 METALA, NPENAT-
creyloume apeitgy, s3anpeutersl; Hynax = 80% Hy; R= 24,5 MM; bpax =
= 19 MM; hpax = 508 Mm; dpax = 19 MM; S = Somax = 101,6 mm,
S3max = 50,8 MM.

Mak cumasibHaA MIowmab napycos — 5160 cm?.

[Inomans (cm?) rpora: A X B/2.

[rowazns (ecm?) dop-crakcens: A X B/2.

Knacc 10r (puc. 604—605).

Ciposar o popmyne

Lken X Sy
98313

rae Lypn — nna no KBJI, em; S, — miomans napycos, cm?.

Kpome TOro, B mparwia kijacca BBejdeHbl CIIElyHOUIMe OrPaHHYCHMA:
hmax = 65 MM; bpay =254 MM; Ryin =254 MM, dijax 25,4 MM, 28 max =
=127 mM; 28 max = 178 Mm; 3S3max = 127 Mm.

[icwane (cm?) rpora: A X B/2.

routans (cm?) dop-craxcena: Hy X L,/2 X 2 X 85 %.

Knacc A (puc. 606); noaswica B Aurnuu B 1921 r.

CnopTusHble MO/IeNM 2TOTO KJ1acca CTPOAT Nno ¢opMyie, B KOTOPOH ro-
HOUHBIHK Bam — rating — paBeH | M.

U'onounpiit 6ann — ocoBaa nuHehHas Mepa, BrIpaXaemas B MeTpax MK
dyTax M paccunThiBaeMasn 1o Gopmysie

L++/S LX+/S
+ .
4 12VD
rne L — mmua no KBJI, cm; S — nnowans napycon, cm? ; D — Bogousmene-

HHE B MOPCKOH BOJIe, KT.
MaxcumansHoe Bononsmeuieaue — 30 kr; wiowaas napycos — 10 000 cm?.
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Puc. 603{ Teoperuyecku#t uepTex napycHo# CrnopryBHON MOIENH MeXJlyHapOOHOIO
KJjacca
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Puc. 604. TeopeTHYECKHH YePTEX NApyCHOH CHOPTHBHON MOJENH MEXAYHAPOIHOIO
kiacca 10r.

Puc. 605. Monens mexayrapoaHoro knacca 10r.
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Kax BMIWUM, OrpaHWueHMA KacalTCA TOJIBKO PANA OCHOBHBIX KauecTB.
OcrajibHOE 3aBMCMT OT MHHLMATHBBI cyjomojenucta. Hanpumep, mis mope-
nen kijacca M ycranossieHbl HaubGosbwias pimHa (1270 MM) M muiowags na-
pycoB (5160 cM?). MomenucT MOXeT 3ampoeKTHPOBaTh MOJIENb [UTHHOM
no KBJI, paBHoit 1270 MM WM 3HaUMTENIBHO MEHbILIE, U BCE e HE HAPYLMT
TpeboBanuit. Tonbko B nepBOM Cilydyae BOJIOM3MEIIEHHE MOJIENTH ByIeT 3HaUH-

- 1_ 2 3 4 5 6 7 8 9|10 1 12 13 14 15
I ] \— _}_ - __i::_u____ e — T Ii___;z;_'#)’
Y === ==
i A = -

/4" -
,ﬁzﬁ’ < N
T B A o~ NSNS
10

1 2 3 4 5 B 7 8 @ 1 12 13 14 15

Puc. 606. Teopernueckuit yepTex 1apy CHOR CHOPTUBHOH MOIenn Kiacca A.

TeNnbHO OOJIblIE, YeM BO BTopom. OcraBasch B npefenax 3aJaHHOM IUIOLLAaH
NapycoB, OH MOXeT [OCTaBUTh JIMOO [1Ba OYEHb BBICOKHMX M Y3KHX Iapyca,
aubo mapyca noumpe, HO MOHMXKe. Tak Kak LIMPHHA M OCa/IKa He OrpaHuye-
HbI, TO MOXHO MOCTPOUTH Y3KHH KOPIIYC ¢ OCTPbIMH 0OBOJIaMH WK IIIMPOKUH
KOpHyc ¢ IWIOCKHMHU 06Bo/laMHu. HakoHell, Cy/IOMO/ICITHCT MOXET MOCTPOUTD
OueHb JIEFKMH KOpnyc ¢ IUlaBHbIMM ob6Bomamu. EcrtectBeHHO, nociegxee
pelleHue U LesiecoobpasHee U dJ1eraHTHEe.

OrpanuucHus, NnpeabaABIAeMble K MOJENAM Kilacca A, Gojee XeCcTKMeE,
MOITOMY UX TpY/IHee MPOEKTUPOBATh.

[JTABA XIX MOJIEJTA
C IBUI'ATEJIAMHU (MOTOPAMH)

M3rotoBuB Kkopryc MoOJe/lH, YCTaHaBJIIMBAKWT HeOOXOOMMbIH Oarnsiacrt, Tak

KaK Beca JIBMraTtesisi M OT/e/IbHbIX YCTPOMCTB BPsi/I U By/IeT J0CTaTOuHO 1A
obecrieueHUss HEOOXOOMMOW OCTOMYMBOCTH. Ha MOJensaX BOEHHBIX CY/IOB,
[IapOXOJIOB M T. II., OObIYHO DOMBUIMX O 06beMy, Bajly1acT B BUIE MaJIeHbKHUX
CBHHIIOBBIX IUTACTHHOK YK perusior Ha Kuie. [TapoBbie MalLMHbI, 271EKTPO/IBHU-
rateJii ¥ 0CODEHHO [BHMraTeJM BHYTPEHHEro CrOpaHus cle/lyeT CTaBHTh KaK
MOXHO Ormke K 1eHTpy Tsokect moaenu. Ha mopenu ¢ anexrpoasuraresnem
DajistacTOM CITy»Xat CyxXue WIH aKKYMYJIATOpHbIe 6aTapen.
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BoisAB/IeHHBIE Y)XKe NpPH [epBOM IUIABAHMH M XOJIOBOM MCIbITAHUHU HeE/10-
CTATKU BaTaCTUPOBKH UCTPABIIAKT IIPHU IOMOLUM JONOJIHUTEIbHBIX KYCOUY-
KOB CBHMHIIA WIH MaJIeHbKUX MEUIOYKOB C MYJIAMH WIH J1IpoObI0.

O TOM, KaK YCTaHOBHMTb ABUraTel, yxe Obulo ckasano B . XVII,
a 0 TOM, KaK M3rOTOBHTh NanyOHble HAJICTPOHKH, — BO BTOPOM YACTH KHHI'H.
Hike KpaTKO PacCMOTPUM lpOLECC MOCTPOHKH CIIOPTHBHBIX MOJIEJIEH C [IBH-
raTelIsiMi ¥ paIHoyNpaBIIsieMbIX MOJIENCH.

CKOPOCTHBIE
KOPOOBbBIE MOJIEJIA (FJIMCCEPBI)

OT/IHYMTENIBHBIM KAYeCTBOM ITHX MoOJIe/ied, Kak ObulO CKa3aHoO, ABJIAETCA
CKOpPOCTb, M eH mnoauuHeHbl ¢opma M 0o6Bobl. Yamle Bcero crpost Tpex-
TOYEYHbIH TJIMCCUPYIOUMIA KOpPIYC, B HOCOBOH YaCTH KOTOPOro HMEKTCH
aBa Gonbpimx OOKOBBIX IOIUIABKA, MPEACTaBIAIMX MOHOIUTHBIA 610K,
WIM [IBa W30JIMPOBAHHBIX NOIUIAaBKAa, COEIMHEHHBIX C LIEHTPaJIbHOH YacThiO
MeTaJUTMYeCKOH (CTasibHOM) TpaBep3oH. TakoH Kopiyc NpH MakKcHMalib-
HOH CKOPOCTH OMNMpaercs Ha JiBe MepejHue TOYKKM — TOIUIaBKH — M Ha
3aH1I010 — BMHT. IIpu 95TOM nomnasku npu G0JIBIIOH CKOPOCTH KACAlOTCA He
BOJbI, @ BO3J1yXa, HAXOMANIETOCA MEXY BOJIOH U UX HUXKHEH MMOBEPXHOCTHIO.

[Torviaku  obecrieyuBaOT IUIABYYeCTh MO[ENIM [IPH €€ OCTaHOBKE.
[TonHaTs KOpPIMYC MOXHO MCIIOJIB30BAB MOUIHbIE [IBHUrarejM ¢ Oonplumum
uMciom  o6opotoB'. JLiA  yBeJHYEHHA aIPOJMHAMHYECKOH NObEMHO#
CHIbl HYXHO, 4TOObl NOIUIABKM JIEIKO OTPBIBATUCH OT BOJHOH ITOBEPXHO-
CTH, a BO3[AYLIHOE COIPOTHUBIICHHE MoJenH 6buio MuHHMMaIbHBIM. [lis
ITOrO KOpHyCY INpHHalT npoduib KpbUla C€aMOJCTd C HauMEHbILECH
IOBEPXHOCTHIO.

3aMeTHM, uTO BO3YX, MPOHOCAIIMHCA MEXWJly MNOMIABKAMH, yBeId-
UMBAET AIPOJIMHAMHUYECKYI0 TNOAbeMHYK cwiy. YUToObl Jiyulie MCIONb30BaATH
MOLHOCTb [IBUTaTeNI U yacToTy BpauleHua BUHTA (15 000—20 000 06/muH),
NOCJIEIHUHN  JIOJDKEH paboTath B IOJIYNOrPYXEHHOM COCTOSIHUM; eC/Ii OH
Morpy>aercst B BOJY HOJIHOCTBIO, TO B Boie obpasyiorcsa nycrotet u KII1J1
BUHTa YyMCHbIIdeTCA. TakOH TWUIT BHHTA HA3bIBAIOT MOJYTIOTPYKEHHBIM;
€ro JIONacTH, HOTPYXKAaAch B BOJY, K@KAbIH |43 YAAPAKT MO MOBEPXHOCTH
BOJIBI.

Koprryce. lllmanroytet nenaiotr u3 OOGBIYHOM (aHepbl TONMMHOK 4 MM,
a OOUMBKY — U3 aBHAUMOHHON (arepsl TonumHolN 2—-2,5 Mm. Hoc u kopmy
IS NOBBINIEHHA TPOYHOCTH W3rOTOBIIAKT U3 GPyCKOB TBEPIOro JlepeBa;
OTUIaBKH — K3 0aib30BOrO JiepeBa; BHYTPEHHIOKW CTOPOHY MOIUIABKOB
OKJIEHBaKOT (haHepoi TOJIMHON 1 MM. |

' QucBHAHO, YTO MOJIE/EL MCIBITHIBACT PE3KO HM3MeHAWImMACH ynop, kopnyc ee
JOJKeH o6TeKarhest BCTPEYHbIM MOTOKOM BO3JIyXa ¢ yriioM orroka meHee 10°. Mosto-:
My MIOCKOCTb BPallCHHSA BHHTA [OJIXKHA OBITHL MMEPreHONKYIAPHON MOBEPXHOCTH BOJIBI,
rpe6HOM Bal eil Napajlesied W JIeXaTh B AMaMETPAILHON TUIOCKOCTH, @ MPOMEXY TOUHBI
BaJl MOXET HITH HAKIIOHHO K MOBEPXHOCTH BOA. — [lpum. Hayu. peo.
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TpancmuccuoHHast mnepenaua (IMHMA Bana) COCTOMT U3 IIPOMEXy-
TOYHOTO BaJla, COEJMHEHHOTrO C [BHMraresieM, M rpebHOro Baja, COeau-
HEHHOTO ¢ BHHTOM. Banel H3roTOBJIAKT U3 BBICOKONPOYHOH CTAJIH
u uummdyror. [Mogummuku — BTynkH u3  ¢ocdopucron OpoH3bI —
CTaBAT 1O OOOMM KOHHIAM JeHaByaHOW TpyOsl. OmHako nydiie BCEro
TPAHCMHUCCHOHHBIE BaJbl CTaBUTh Ha LIAPHKONOAUIMIHHMKAX. Mydror
M YEKH B HUX M3rOTOBJIAKT M3 3aKaJeHHOW craiu. JIis CMasku HCNolip-
3YIOT MACJIeHKH C ApHKOM.

Buntsi. BbicOok0OGOpOTHBIE BHHTBI WMEIOT OYEHb GOJIBILIOW reOMETpH-
YeCKHWH LUAr, paBHbIA IBYM-TpeM [MameTpamM BHHTA. BXonHo# kpai nona-
cTH cabnesuaHeid napabGonuueckuit (puc. 607). TloBepxnoctd nomacren

o o
he OB
Puc. 607. BunTel s cnop- .

THBHBIX MOJCJICH.

1 — wiar, paBHbIA 150 MM. |

3epKaIbHO-TJIQ/IKHE; [ONEPEYHbIE CEUEHUA MMEIOT OYeHb TOHKHUH Npoduiib
KpbUla camoJjieta. MakcumasibHasi TOJILMHA JIONACTH — OKOoJIo 1,5 MM; HX
M3rOTOBJIAIOT M3 HEPXKABCIWIEH CTAJIM W [PHBAPHMBAIOT K XKEJIE3HOH MWIIM
NATYHHOH CTYIHIE NpH NMOMOIUM TBepabIX MpuioeB. CaMbie NPOYHbIC BUHTHI
BBINOJIHAIOT U3 L@I0r0 KyCKa CTaliy.

MexaHuveckue /erand MOZEM JI0JDKHbI ObITh BBINOJHEHbBI OCOBEHHO
TILATE/IbHO; M BHUHT, MU Balbl HYXHO OTO@I1aHCHPOBATH, 4TOOBI M30EXaTh
BpeAHbIX BHOpaumit, a mMydrer — ornonuposars. Ha puc. 608 npusencHa
TUMMYHAA MOJIENTh TTIMCCepa ¢ JIBHraTenemM oobemom 10 cm? .

UenrpoBka monenu. bosbinoe 3HaueHue MMeeT NOJIOKEeHHEe LeHTpa
TsKecTH Mofenu. OH J10JKeH J1eXaTh KaK MOXHO HHXKE, IT0ITOMY BBICOTY
KOpiyca HeoOXO[MMO OrpaHHYHTh, a BbICOTA NOIUIABKOB /10JKHA COCTaB-
Aty He OBonee 4 cm. [lo anuMHe MOJENM UEHTP TSOKECTH OJDKEH pac-
MoNaraThCst TaK, 4rodbl /3 0OuIEro Beca KOPIyca NMPUXOIMIOCH Ha 3a/IHHH
NpoduIIb NOIVIABKOB, @ '/3 — Ha BUHT, T. €. LIEHTP TAXKECTH JI0JKEH HAXO/IHTh-
Csl HECKOJIBKO C3a/14 [IBUraTeIIA.

ITpakTHyecKui CnocoG ONpe/le/IeH!s NOJO0KEHUs LEHTPa THXKECTH [0
JUIMHE COCTOMT B TOM, YTO KOPIYC YCTAHABJIMBAIOT HA JIC3BHE HOXA M, OCTO-
POXHO Iiepe/iBuras Mojenb, AobuBaoTcs paBHoBecua. Onpenenus ero,
Ha KOpIyce MpoyYepyuBaloT JMHUK, HA KOTOPOH U HAXOJMTCA HEHTP THAXKECTH.

M3BeCTHO, YTO TIpH MpPOBEIICHHM COPEBHOBAHMH MOJIENb TIPUBS3bI-
BAOT K IITaHre CTaJbHBIM TPOCOM — KOPAOM obwed miuHon 15,93 M,
B pe3yjibTate lipy OJHOM 00OpOTEe BOKPYI IUTAaHIY MOJENIb TPOXOIAUT
100 m. [Ina toro 4robbl COCAMHHTH MOMENb C KOP/IOM, HAa KOPIYyCe 3a-
KPEIUIAT Y3[IeYKy M3 CTaJIbHOrO Tpoca, OTCTOAHME KOylla KOTOpOro
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OT NPOLONBHON OCU MOJIEH JOJDKHO cocTaByATh 122 cm (puc. 609) . KoHuwi
y3/1e4eK KpensT ¢ MOMOLbI0 CHEHHANbHbIX METAIHYECKUX TUIAHOK.

3Has NONOXKEHHEe UEHTPA TSOKECTH NO JJIHHE, MOJelb MOJBELUMBAOT 32
y3dedKy Ha IBO3[e, HA KOTOPOM YyXe BHCHT OTBeC. 3aTeM TPOC Y3[IeUKH
NEPEIBHIAT 0 TEX 110p, OKd OTBEC HE COBMAJIET C JIMHUEH, OTMEYIoLeH
Ha MOJIQJIM IIEHTP TAXECTH. Teneps B 3TOM MECTE OCTACTCH 3aKPEHUTh KOYILU.
Eciii Mo/iens XOpolo UeHTpPoBaHa, T0 NOIUIABKM BO BpeMsi XOja OHOBpe-
MEHHO KAacalTCs BOJbI, MOJEIb HE PACKAYHBACTCH U TBEPIO AEPXKUTCA Kypca.

VIMeTCsl ueThIpe MelyHapOIHBIX KJ1acca CKOPOCTHBIX KOPIOBBIX MO-
nened. Tax, monenu ¢ rpebHpIMH BMHTaMU pPas[ejsiioT Ha CleYIOLIME
KJIaCChl:

O6beM ABMIATENH, CM Knace
Motestu ¢ rpebHbBIMH BHHTAMMU
Mo 2,5 Al
o 5,0 A2
Ho 10,0 A3
Mopenu ¢ BO3AYUIHLIM BHHTOM
Ho 2,5 Bl

Prc. 608. KOHCTpY KTHBHBIH YePTeXkK CKOPOCTHOR MOAWIM ¢ ABMraTeliem oGbemom 10 cm® .

1 — pBMratens; 2 — xkopnyc (aHuue v BOKOBBIE NOBEPXHOCTH — U3 ABUAUMOHHON (daHe-
Pbl TOJIMHOA i_,s MM, nany6a — u3 daneps! TOTIMHOM 1,5 MM) ; 3 — IUNAHrOyThI U3 da-
HEPhl TONIMHOH 4 MM; 4 — HOCOBOH OpyCcOK M3 TBepuoro nepepa; 5 — OGpycok min
KPEeIUIeHMA Y3[1e4Kd M3 THREPOOTo aepesa; 6 - YCTAHOBOYHbIE BNMOKH MO OBMratenh
{(nBa Bpycka TEepnoro nepesa); 7 — Opycox u3 TBepmoro mepeBa A KpeIUleHWA Iu1a-
CTHHBI, MOAEPXMHMBIKIICH NMPOMEXYTOUHBIR Ban; 8 — KOPMOBOH OPYCOK M3 TBEpPIOro
nepeBa; 9 — JIATYHHBIM GA/UIACT NPUKPEIUIAETCA_ LYPYNaMM K KOpMOBOMY Bpycky, Bec
0kosno 80 r; 10 — Gonbiume nornnaBku (nebHbE Opycok Gab30BOrO 1ePeBa; BHYTpPEH-
HAA CTOPOHA NOINABKOR OKITEEHA 5-MWUINMETPOBOM (harnepoH; HUXKHAA CTOPOHA — MHJI-
NUMETPOBON; NOIIABKH n%nxllse:meum K KOprycy npH NOMOIUM KI1ed U CKBO3HbIX 6on-
TOB ¢ FadKaMy M wwakbamu) ; 11 — guMuge W3 UTIOMHHHA TOJIMHON 1 MM; 12 — KpOH-
WTEUHDI [JIA KPeIUIeHHA yineukn (MIOpailoOMHHHH TONIUMHOM 1,5 MM); HOCOBON KpPOH-
UWITEAH 38KPEIUTeH NPU NOMOL TPeX WYPyNoB Ha HOCOBOM Opycke, KOPMOBOM — Kpe-
NHTCH NPH TIOMO, GonToB ¢ rakamu M manbamu (M2,5) ; BONTHI NPOXOUAT HACKBO3b
yepe3 KOPMOBOH OpycoK W ogmonpemeuuo KpenAT KpOoHIUTeHH rpebHoro Bana); 13 —
TOIDIMBHBIA_ DK padmepamu 75 X 35 x 40 MM 43 OUMHKOBAHHOIO Xejie3a TONLUMHONA
,3 MM (0ObeM 95 cM”); 14 — 1py6xa [UIK HANONTHEHMA OAKA M LU OTBOAA BO3ayxa
OTOROKEHHAA NaTyHs 4 X 3 MM, nNpunasaHa cHapyxu Gaxa); 15 — rpyOxa nuTaHus OBH-
raTeNa u3 QTOMOKEHHOHM JAaTYHH 4 X 3 MM (coemMHeHa ¢ kKapGioopatopom Tpybkou u3
ITaCTMACChl) ; 16 — HOAMEHT OBHraTens (DIOpaTiOMUHUIT, KpensaT MpM IoMO LM 60-
TOB C ranKamu U wantamu, M2,5); Gonrbl HIYT CKBO3b [IHMILE BHgVT'ph Kopnyca; 17 —
NpOOIIbHBIE PEHKH M3 TBEPAOro OepeBa (pa3Mepnl — S x 5 Ml:-ﬁ; I8 — MaxOBHK (Gpon-
145 DHEMETP — 45 MM, BeC — 0K0o 160T); 19 — BWIKA MydTsl ¢ raiikoun i Kpere-
HHA MAXOBHKA (3aKameHHas CTwIib); 20 — cdepuyeckas uarnda (3aKaieHHast CTaJIb)
C HApe3’HbiM CcTakaHoM (M$S); 21 — npusogHod Bat1 (MOnuOLEHOBAR CTAIL BBICOKOH
POUHOCTH; OTULITHHOBAH; AMAMETP — 5 MM, pe3nba — M5) ; 22 — genpsynnan Tpybxa
N8TYHB) [0 X & MM; 23 — Puianely aenas yaHoH TpyOkK (NpH NOMOILM WIYPYNOB NpH-
BEPHYT K mna_um{ry H MPHMIaAH NHHKOM K AeHIBYAHOH TPpYOKe; naryHHas kecTh TON-
UHHOM 1 MM); 24 — BLIXOZHON (NaHen JIA NMPOXOHa JAeHABYAHOH TpyOKM (JIaTyHs
TONUMHOM 1 MM; BHYTPM KOPHYca NpuBUHYeH K Opyckam mypynamu) : 25 — KOHTp-
FAalKa IA KPewIeHHA BWIKUM MYDTbI K NIPOMEXY TOUHOMY Ban%r (3aKaneHHan cTans;
pe3nba MS); 26 — Bunka mydrel (3aKaneHHas crans; pe3nba M 7 27 — chepuveckan
Qangda ¢ Hape3HsIM CTBKAHOM (3aKaleHHas CTayub; pe3nba — MS); 28 — rpeOHOH Ban
¢ BUHTOM (OTuUiMhOBaHHAs MONUBCHOBAA CTAIb; zmame'rg - 5 MM, pe3nba — MS);
29 — NOOUMNHKKH ckonbxenun (pocdopucras 6ponsa); 30 — srynka KpPOHUITEHHA U3
KeJie3HOH WM JTATYHHON TpyOxku pasMepoM 10 x 8 MM; 31 — CalIbHMK M3 aHTUDPHK-
gnormoro MaTepuana; 32 — BUHT (uaMeTp — OKOJIO 60 MM, CTYIHIA W3 JIATYHH; Pe3b-
a — M$5; N0OnacTM U3 Hep}KaBeIOWIEH CTAIH NMPUITAAHbI K cTymiue) ; 33 — KpOoHLUTeNH
(MHHOQUIEBHAHBIA TATYHHBIA MPOMUIb; MPUIAAH K IUIACTHHKE U BTYIKe) ; 34 — 'rpgﬁxa
NOABONA CMA3KM (NaTyHb pa3MepoM 3 X 2 MM); 35 — MacleHKa ¢ HIapMKoM; 36 —
fipuemMubie OTRepPCcTHA Ui 2a00pa Bo3gyxa.
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Kopnyca mopneneit ¢ BO3AYUIHBIM BMHTOM, OOGbIMHO ¢ OAHHM BOjibILIMM
IIABHUKOM, OYeHb Jierkue (crienansl u3 0ainb30BOro aepesa), UMCKT IU14B-
Hble 0OBO/ABI M OYeHb y3Kkuit npodunb. Ha puc. 610 n306paxensi 1a pasubiX

1!22”
/£

Pvc. 609. Y3jaeuka Ui LpHCO-
CIMHEHUA CKOPOCTHOH KOpJ10-
BOH MOACIM K KOpUY HITAHTH,

1 — JHMHMH UEHTPA THIKECTH,
2 — y3aeuka.

Puc. 610. CxemMaTHyeckoe K30-
OPaXXCHHC CKOPOCTHBIX KOp0-
BbiX Mojaeich ¢ BO3AYIUHBLIM
BHHTOM.

THIIA KOPNYCOB MOJENeH ¢ BO3IYLUHBIMU BUHTAMM. HUMKe NPUBEACHDI HEKO-
TOPbIE XaAPAKTEPUCTHKH MOJIENIeH KOPOBBIX [NIHCCEPOB.

Bec, r Juametp, MM Iuna, cm
s 2"‘: ular Buu-
S o NpUBoOJI- Ta,
8 2 & MAaxXoBMKa Kopnyca BHHTA HBIX MM KOpnyca [oaskos
HE nanon
2.5 80; 90 650; 800 40; 45 4 150 55: 70 20
5,0 110 1000; 1200 45; 50 4 150 71, 80 22
10,0 140; 160 1600; 2200 S50; 52 5 150; 180 80; 100 250 20
PALHOYIIPAB/IAEMbBIE
CNOPTHBHLIE MOTEJIU

Cxopocrabie monenu. COpeBHOBAHMHA CKOPOCTHEIX YNPABIACMBIX MO-
Aened NPOBOIAT Ha CnEUMaZIbHO OOOPYIOBAHHOM MOJIMFOHE MO YEpu-
MeTpy TtpeyroasHuka. [lostoMy MX xepryca nosxkHst OpiTh [LOCTATOMHO
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MaHCBPCHHBIMU M ocTOHuUMBLIMU. [lo-Buaumomy, Haubonee NOAXOOALLMM
THTIOM  ABJIACTCA TIIMCCHPYIOLMH KOPIYC, OCTOAYMBOCTD KOTOPOTO Ollpese-
JIACICH B OCHOBHOM €ro lMpHHOHU. TpaHCMHCCHOHHAA nepeaavya u mMexaHuye-
CKHC JICTATH TOXE JI0JDKHDI ObITh BBINOJIHEHB! OUCHD TLIATENBHO; KOHCTPYK-
THBHO OHM He OTIMYAIOTCH OT PACCMOTPECHHBIX Bbille. B 93THX MOJIENAX BUHT
NOJIHOCTBI0 HAXOJIUTCH B BOJIC, 103TOMY rpebHoM Ban uMeer HakioH. Ua-
FOTOBJIAIOT BUHTBI U3 IUTACTMACCHI MIIM METAIIIIA C TPEMS JIONACTAMM .

Puc. 611. Kouc rpypcuuu pasHoynpaBNAcMON CKOPOCTHON MOJICIH ¢ JIBUIra-
Tesem ofbemom 10 em?

ITH MOJIENH TAKIKE PA3AC/ICHBI HA KJIACChl, KOTOPbIC Y MO/IEIICH C JIBUIa-
TCAAMM BHYTPECHHEIO CrOpaHMA pasiiMuaioT 1no pabouemy obwvemy winnpa,
4y MOJej1eH ¢ HJICKTPOABUIaTeIAMH — B 3aBHCHMOCTH OT CTAPTOBOrO Beca.

Cxopocrusie moaenu ¢ [IBC

O6nem aBUrarean,

e Knacc
o 2,5 Fl-
Ho 5,0 I’ l——S
Jlo 15,0 F1-15

CKOPOCTHME MOeJIH
C 3JieKTpO/JIBHIaTeliemM

Mak ceManbHbIR

s ] Knacce
CTAPTOBLIA Bec, KI
Ho 1 Fi1-El
CBbiiue 1 Fl1-E +1

Ha puc. 611 usobpaxens: 06BojbI wrmlmoro CKOPOCTHOrO Kopryca
Mojielneit ¢ apuratensamu oovemom 10 em?®. Takoit xe KOPIYC, HO MEHbILHX
Pa3MepOB, MOXKHO HCMOJIb30BATh M JUISAA YCTAHOBKH JIBMTaTesIel MEHBLICIO

06bema, a TaKkxKe JUTA JJIeKTPOBUTATEIA.
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CrnopTvBHbie MOIEIH [UIA BbINONHEeHHA (QHUIYPHOro Kypca [I0JIKHbI
B KpaTuaiillee BpeMs BbINOJIHMTE (DUIYypHbIE KYPChI, HE KacaACh PacCTaBJieH-
HbIX BOpOT. EcrecTBeHHO, OHM MOJIKHBI ObITh OUEHb MAHEBPEHHBIMH M J10-
BOJIBHO ObicTpOXoiHbiMu. st atoro npurojnsi ,,60pospaume” (nepexop-
HOTO PeXHMa TUTABaHUSA) MJIM TJIMCCUPYIOILME KOpIlyca.

ITH MOMIENH Pa3fe/ifAoT Ha KJIAacChl B 3aBUCUMOCTH OT THINA ABMIATENA
M BUHTA:

Knace JBurarens Buur
F3-V JBC ['pebuHON unu BO3YUIHBIA
F3-E JNCKTPOABUIATE b [peGroit

CnopmHBEbIe MOAeTH — KonuH Donblumx cyitoB. K 210# rpynne, Kak yxe
FOBOPHIIOCH, OTHOCATCH KOIMH CYJI0B JIIHOro TMNA: TOProsvble Cy/ia, BOCHHbIE
Kopabnu, karepa U 1. J1. OHH JOJIKHDBI NOJIHOCTLI KOMMPOBATH OPUIMHAIbI
¥ 00MajaTh XOPOUIMMH XOA0BbIMH H MaHEBPCHHbIMU KavecTBaMM. Ha knaccel
MX pas3feNifioT B 3aBUHCUMMOCTH OT JUIMHBI:

Knacc Jnuna, Mm
" 2a O1 700 10 1500
I-2b Ot 1500 o 2500
[ 2¢ Ot 2500 u Bbiwe

CyuiecTByoT euie ynpasnsembie camoxoausie monenu. B knacce F6
BBICTYMAET rpyriia MoOJIesIcH, YIpaBIgeMbIX OTHOBPEMEHHO NPH NIOMOILM He-
CKOJIBKMX paJIHONepelaTYMKOB 1 Bojiee 4eM OHMM JIMLOM; B Kitacce F7 —
O/{HA WJIH HECKOJIBKO MOJIEJIEH, YIIPABIACMbIX O/IHUM JIMLIOM.

[NTABA XX PAIHOYTIPABJISIEMBIE MO AEJIU

B nocnestue ronapl B CBA3K C Pa3sBUTUEM 3JICKTPOHMKH NOABUIOCH BONbIIOE
KOJIMYECTBO PajIHOYIIPABIIEMBIX MOJIe/IeH' Cy/0B, YaCThIMM CTAIH W COpeB-
HOBaHUA TAKHUX Mojiened. Pajimoynpasrierne 3aKiiodaeTcs B repenave pajamo-
CUIHaNoOB Ha npueMHUK Mojlenu. [locne ycwienns u npeobpa3zoBaHusi ITH
CHI'HaJIbl BbI3bIBdlL[ 3dMbIKdHHE HWJIM pa3MbIKdHUE eneu BTOPHYHOTO TOKA,
Ha OCHOBE Yero JIEHCTBYIOT CleuMaibHble ycTpokcTBa. PajnMoynpasisiemas
MO/1eJIb MOXKET KOIMMPOBATH J1H0Oble MAHEBPbI WIM [ICHCTBUA CyHA, [10ITOMY
MO/EJIMCTY HEOOXOAMMO caMOMy BbIOpaTh T€ M3 HMX, KOTOpbie OH XOuYeT
BOCIIPOU3BECTH.

' Kpome pajiHoynpasisicMbix, CyLICCTBYIOT W JIPYTHE AMCTAHIIMOHHO YNpaBJiseMbie
MOJIE/TH, HANIPUMEP AKYCTHYCCKHMH CHIHAJIAMK, KOTOphIE 3[1eCh He DACCMATPHBAIOTEA. —
Hpum. nayu. peo.
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NMPHUHUHUIT PATHOYTIPAB/TIEHHU A

JUisi pajiMoynipaBiieHust MOEIbI0 HEOOXOAUM IepeIaTuuK, CriocoBHbIH To-
CblIaThb CHUTHAJIbI OIIPEAE/ICHHOH NPOJOJIKUTEIIBHOCTH M YaCTOThI — llepesialo-
e kKoMmaunpl. Ha nynbre ynpasieHds nepefaTydka pa3MelialoT OpraHbl
yOpaBJeHUs — pyuku, tymOneper U T. 1. Ha Mopmenu nomemaror MajaeHbKUR
NPUEMHUK , 1IUTaeMbld OT Baraped M HAaCTPOCHHLIM Ha YaCTOTY NEpeaaTydKa.
[Mpukasanusa, nepegaBaeMbie B BHIC PaJAMOMMIIYIIBCOB WIM HE3aTyXalolMX
KOJIeDAHMH ¢ NOCTOSHHOM aMIUIMTY/A0M WM KosieDaHni, MOYTMPOBAHHbBIX
O AMIVIUTY/IC WIIM YacTOTE, PAacHM(POBBIBAIOTCA U B BUIE IEKTPHYECKOTO
TOKA MOCTYNAKT Ha pejiec MK HeNOCPeACTBCHHO Ha MCHOJIHMTE/IbHBIH MeXa-
HU3M. Pesie npuBOMT B [ICHCTBHE MCIIOJIHMTE/IbHBIA MEXAHU3M WIIM JIPyroe
YJICKTPOMEXAHHUECKOE yCTPOUCTBO (HeDO/IbIION MOTOp, phi¥ar, lnepeaarou-
HbIM MEXaHM3M M JIp.), IMTAEMOC IICKTPHUCCKHM TOKOM OT Garapeu Ha
BopTy MOJLEIH.

PEJIE

Peie — anexktpoMexanmueckui npubop, KOTOPbIH TpeBpalaeT WMNyIIbChl
JICKTPUYECKOH JHEPIrHH B UMITYJILChI JHEPIMH MeXaHuueckou. [lpocreiumm
ABIACTCA peliec ¢ HOPMAJIbHO Pa3OMKHYTBIMH KOHTAKTAMM, COCTOMILLEE M3
INEKTPOMATHHUTA, MOABHKHOTO M HENOABHXHOIO KOHTaKTOB (puc. 612, a).
Eciin Ha kOHuHax OBMOTKH peie HeT HampsikeHusi, TO JNeKTPHYECKHH TOK

Puc. 612. Ipunumn paGors pe-

Jie: @ — € HOPMANIBHO pPa3oOMK- 3
HYTbIMH KOHTakrTamH; b — ¢ 1
HOPM@JIBHO 3aAMKHYTBLIMH KOH-

TAK TAMH,

1
1, 2 — noaknwuyeHne 0OMOTKH J
pene; 3, 4 — BTOPMUHAH weMNb J 4
2 6
2 6

Toka; § — obmotTka pene; 6 —
CePUEeYHHMK; T — 1NOJABUKHBIN
KOHTAKT (KeJledHas [U1acTHH-
Ka); 8 — npyxuua. d b

HC IIPOXO/MT Uepes3 JJICKTPOMATHUT M KOHTAKTBI peiie pasoMKHyThl. Ecnu
K ODMOTKE pejic NMPUWIOKEHO HANpsKeHHe, TO CO3IAeTCA MATHUTHOE Ioje
H NIOABMAHBIA KOHTAKT — MAJICHbXAs NIACTHHKA U3 MATCKOro Xee3a — npu-
TATHBACTCH K HCHOABIXHOMY KOHTaKTy. OTKHMHAs npyskuHa oBecrieynBaer
Pa3’pbIB KOHTAKTOR, KAK TOJIbKO HAMPAXKEHHE HCUC3aeT.

Ilpyron tan pene — peie ¢ HOPMAIBHO 3aMKHYTHIMH KOHTAKTAMH.
Y Hero obGa KOHTAKTA 1PU OTCYTCTBMM HAINPKCHHA B OBMOTKE 3aMK-
HYTbl M pa3pbiBAOTCA, a CIIE0BATEIBHO, IIPEPbIBAT TOK BO BTOPHUY-
HOM LEMH, KAK  TONBKO Ha OOMOTKE perne  NOABHTCSA HaTnpsHKeHHe



(puc. 612, b). Pene pasnuyaior no 4yBCTBUTEIILHOCTH, T. €, [0 HATIPANKCHUIO
(B BOnbTax), KOTOpoe TpeOyeTcs IUIA NPUTATHBAHUA AKOPSA U NPEOIOICHUSA
CHJIbI OTHKUMHOM MPYXHHBI, U 10 Harpy3Ke — CWiIe ToKa (B MUWUIMaMIIEpax),
NponycKaemMoro yepe3 KoHTakTbl. CymecTBylor Gosblie ¥ MaJible pesie Win
MHKpOpeJie, NpeIHa3HayYeHHble JUIA COC[IMHEHHA M pa3pbiBa JIEKTPHUCCKUX
LCICH, 110 KOTOPBIM HIET OYeHb CNabbii TOK.

Vicnonb3osanue pene i ynpaBnesusi. Pere uMeer LMPOKHH MAaNa3oH
npuMeHeHus. Ero Mo>xHo ucnosip30BaTh B KayecTBe BBIKJIIOYATEN A MaJICHBKO-
ro moTopa. PacnopsokeHue O pa3MbIKaHHM WIM 3aMbIKaHMM 1I€NH TOKA,

=3

1
"';!' ! ;

Puc. 613, JnexkTpoucib UIA YIpaBICHHA JIBUMaTC/IeM: a -
pwiciHag cxema ynpasJicHMsi JiBHrartesiem; b — penelinas
CXCMa JUIA M3MCHCHUA HAMpPaBJICHUA BPALUCHUS [BUTATCIIsNA,

|.— [aBUratens; 2 — CBHHUOBBLIH AKKYMYJIATOP WIH CYXaH
Darapen; 3 — pene.

HHTAOIEr0 MOTOP, 1IEPeJdeTCH Ha KOHTAKTBI pesie, cpabarbiBawiMe OT
UMITYJIbCA, MOJIYYeHHOT 0 no pajuo (puc. 613, a).

C nomMoubio pesie MOKHO M3MCHATL HATIPaBJICHME BPALUCHUA JJICKTPO-
JABHMraTesisi NOCTOAHHOTO TOKA, 3aBUCHALLEE OT NIOJIAPHOCTH Datapeu, cHabxaio-
e aBuraresib TokoM. [lpu nosydeHuu umirysbea pesie repexiouacT 1BoH-
HOH BBIKJIIOYATE/b M [OJAPHOCT Ha KJEeMMAaX /IBMratelis W3MeHsCTCs
(puc. 613, b). Ilpu pabore ABUraTesia Ha BUHT C NIOMOILBIO PeJi¢ MOMHO CTa-
OWIH3HPOBATH X0/ MOJICITH.

Pejic MOXKHO CBA3aThb CO CHELUMAIBHBIM IEPEKIIIOUATENIEM — KOMMYTATO-
poM. UMeloTca KOMMYTATOPBI ¢ [IECATBIO U BOosee NepeK/IIoueHUAMH, TAK YTO
oauH umuysibe Oyer Kak Obl pa3MHOXEH W Cpa3dy NpPUBEIET B JICHCTBHE He-
CKOJIBKO 11pHHOpPOB.

Pene mMoxer ObITh MCMNONB30BAHO [UIA  [IPUBEAEHUA B JIBHKEHHE
pplyara, MOBOPOTAa OKCUEHTpWKa W T. . Hanpumep, xenesnyw 1uia-
CTHHKY KOHTAKTa MOXHO 3aMEeHMTb HeDOJIBIIMM AKOPbKOM, KOTOPbIN
NPUTATHUBACTCA 1pH  BO3OYXIAeHMH onekTpomarHuta. OT  nonoskeHus
AKOPbKA 3aBUCHT Yyrojl TMOBOPOTA KPECTOBHUHbI, CTPeMSALICHCA K Bpa-
UICHUIO  Onaroflaps  CKpyuyeHHOMy pe3uHoBOMy IHypy. Ilpu Kaxiom
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NPUTATHBAHMK WINM OTXKATAM AKOPHKA KPECTOBHHA NOBOPAYUBACTCA Ha /g
060poTd, TAK YTO NPH YETLIPEX IepPeJaHHbIX UMITYJIbCAX COBEPIUAET MOJIHbIH
oBoport. Pese cpabatbiBaer MpH KaXJ/IOM HaXKATMH Ha KHONIKY WM TymMOiep,
MO3TOMY BKJIYEHME W BbIKIIIOYeHHEe TyMOiepa COOTBEICTBYIOT HOBOPOTY
KPECTOBHHBI Ha '/4 060poTa. EC/IM Ha KPeCTOBHHE YKPENHTh IUTHIPEK, KOTO-
pbi¥ By/1eT XO[WTh B LUIMILE LITAHIU-PbIYAra, TO PbIYAT MOC/IEAOBATE/IBHO MPH-
MET BOCEMb DPalIMUYHBIX [ONIOKEHHH, H3 KOTOPBIX YeTbIpe COOTBETCTBYIOT
M0CIIe/IOBATE/IBHBIM  BBIKJIIOUCHHSAM pelle M 4YeTbIpe — €ro BKJIIOYECHUAM
(puc. 614). Coe/iMHUB pbryar ¢ JPYrUMH [ETAIAMM, HAPUMEDP C PyMIENIeM,

n

4

PR

Puc. 614, DnecKTpOMEXaHHYCCKOE YCTPORCTBO [Uls NIpHEMa KOMaH /1
IPH KCTIOJILIOBAHHH OHOTO pelle;

I — CcepeyHuK; 2 — MOABUAKHBIA AKOPEK; 3 — KpecTOBUHa; 4 —
ThiPeK; 5 — 1uTaHra co [HUTHIIEM.

MOXHO YHNPaBJIATb pyJieM, UMEA MNEPEAATUHK C OJHOH MOIYJIMPOBAHHOM Ya-
CTOT0#. EC/IM Npu 110MOLIM T2KOTO pelie HEBO3MOXHO YIPAB/IATL MEXaHH3Ma-
MH, 10 NpUMeHsIOT DoJiee CWIBHOE pelne, a IePBOE MCHONMb3YIT [UIA €ro
YIpaBJIeHHA.

Pene ¢ Bubpokonrtaktamu. Pesic ¢ BMOPOKOHTIAKTZMM, OCHOBAHHOE Ha
PHHUMIE PE30HAHCA, lPUMEHAIOT B MHOIOYMCJICHHBIX YINPaBIISAEMBIX 10
pajno ycTpoucTBax. Pesonanc Hactynaer, korjaa coGCcTBeHHadA 4acToTa KoJie-
Ganui npejMeTa WM NPOBOJIHKKA, KOJNEOMIOWETOCA OT BO3IEHCTBHA 3BYKO-
BbIX WIIM JJIEKTPOMArHMTHBIX BOJIH, COBIIAZIAET C YACTOTOM BO3/IEHCTBYIOLIMX
KoJeOaHuu.

[1pennosioxuM, uTo IWIACTHHKA C O/IHOrO KOHLA 3aKPEILICHa, a ¢e cBO6O1-
HbIH KOHCLL MO/BEPIactCs /ICHCTBHIO NIPUTATHBAIOIUEN CHIIBI 21€KTPOMATHHUTA.
Bo36yskaaemold HOCTOAHHBIM TOKOM MArHuT IpHTATHBAET CBOGOIHbIN KOHELL
IUT4CTHHKH, KOTOPbIH BO3BPAILACTCA B [PEXKHEE MOJOKEHHE NIPH TIPeK patlie-
HMH TOKA. EQIK yepe3 0OOMOTKY pesie NponycKars llepeMEHHbIH TOK, TO KOHell
IUIACTHHKH — BUOPOKOHTAKT — Oy/er Konebarses ¢ 4acTOTOM, 3aBUCALLEH OT
HaCTOThbl NEPEMEHHOIO TOKA W (PU3MYCCKUX KAYECTB CAMOM IUIACTMHKHU: [UIM-
Hbl, TOJILMHLI, BECA, YUPYrocTH. ECniM umeerca Hecko/ibko BUGPOKOHTAKTOB
PA3/IMYHON JUIHHBI, TO KaX/bi W3 HUX OyJier KoneGaThes ¢ onpeeeHHOM va-
cToToH (pHe. 615, a). 310 M UCTIONIB3YIOT B YIIpaB/IAEMBIX yCTPOMCTBAX, Ili¢,
NPUMCHASA CIICUHAIBHY0 CXeMy, NpeBpallaiT KojiebaHus BHMBpOKOHTAaKTA
KaK Obl B HOCTOSHHBIA KOHTAKT.
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Pesre TakOro tvna COCTOUT U3 OOMOTKH, Cep/IeYHHKa | pa3jinutibix Bubpo-
KOHT4KTOB. Yepe3 oOMOTKY CEp/IeUHHKA NPOTEKACT NEPEMEHHbBIA TOK, BBI3bI-
B4EMbIil HM3KOUYACTOTHBIMKM CHI'HAJIaMH C TOCHefHel CTyIeHu NPHCMHUKA.
Kaxnsiii BHOPOKOHTAKT pene KOJieOmNeTCa AMIUs NPH Pe30HAHCHOH 4acToTe
MePEMCHHOIO TOKA M 3aMbIKAET NIEKTPHUYCCKYIO Lerb. Urobbi 3ambikanue
He ObUIO NPEepPbIBUCTHIM, YCTAHABIMBAIT HHICTPHPYIOLLYIO IIENOYKY: CONpO-
THBJICHHE M KOH/JEHCaTop, oOOCCICYHBAIOWME NOCTOAHHBLIH  KOHTaKI
(puc. 615, b). HUurerpupywwas uciiouxa CBA3aHa CO BTOPHUHBIM pelre,
YIPABNAKRUIMM MEXaHHYECKHM YCTPOHCTBOM.
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Puc. 615. Pene ¢ subGpoKOHTaKTaMu: a — OOGUMHA BHIO pene
¢ BUOpOKOHTAKTAMH.

1 —~ BUBPOKOHTAKTBI; 2 — ODMOTKa peie; 3 — CepacuNuK.
b — ¢cxXeMa BRITIOYCHUA B FOpHHHOTO poilc.

I = pene; 2 — BHOPOKOHTAKT; 3, 4 — MHTeI'PHPYIOULAs LienoY-
Kda (COMPOTHBIIEHME W KOHICHCATOP): S — BTOPHUHOE pene.

Urak, onpeneneHHyo Hecyuiyio 4actoTy nepe/laTydika MOXHO [1POMO/1y-
JIAPOBaTh OINIpEHe/IeHHON 3BYKOBOH 4YacTOTOM, M 110C/IEe HPOXO0/a CHrHala
yepes NOCeHII CTYNEHb HU3KOW YacTOThI HIPUECMHMKA NPH MOMOLIK BHOpo-
KOHTaKTa, PE30HAHCHAaA YacTOTd KOTOPOro OIMHAKOBA C MOJIYJUPYIOUIEH,
BKJIOUMTH COOTBETCTBYHOIIEE pesie. C NOMOLIbIo O/IHOTO pejie ¢ BUOPOKOHTAK -
TAMH MOJIE/IMCT YNpaB/IfeT HECKOJIBKMMU HCHONHUTEIbHbIMU pene, Oiaroja-
pPA Y4eMy Ha MOJE/IM MOXXHO YCTAHABJIMBATL MHOTOUMCIICHHBIC MEXAHHU3MBbL.

KonuuecTBO I0MYCTUMBIX MOJYJIMPYIOIIMX YACTOT — KAHAJIOB — 3dBHCHT
oT o6beMa M Beca MOJEIH. ITa 3aBHCHMOCTL YMEHBLIMICH, €C/IM B CXEMY
BKJIIOUUTh YCHIUTENIM MOwHOCTH. B a1oM criyvae pesie ¢ BUOPOKOHTAK faMu
BO30YyXaeT YyCHIMTeNlb MOUIHOCTH, KOTOPbIH YCHIMBACT BXOJIHOH TOK H NO-
Chutaer ero K MoTopy. CHrHas Ha yCMnMTesib MOIHOCTH MOXET 1M0/1aBaThCA
TAKXKE HEITOCPE/ICTBEHHO ¢ KACKald HU3KOM YacTOThl MPUEMHUKA.

HeGonpliod NpUeMHHK, COOPaHHBLIA NO MHOIOKAHAIBHOH CXeMe, He
Tpebylomied MpPUMEHEHI'ss BTOPHYHBIX pesie, O4eHb VAODEH Ha  Malbix
MO/IEIAX.
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UCMOJTHUTEJIbHBIE MEXAHU3MbI

UcnosiHuTeNIbHBIC MEXaHH3Mbl MOTYT paboTath JIMBO OT KOHTAKTOB NEPBUHY-
HOTO WIH BTOPHYHOTO pejsie, YNpaBisgeMOro, B CBOI ouepe/ib, peiie ¢ BUOpo-
KOHTAKTaMM, JIKOO HEnocpejiCTBEHHO BOCNPUHUMANA CUTHAIBI, ITOT JIEMEHT
CXeMbl 3acTaBiisieT paboTaTh MEXdHMUECKHE YCTPOHMCTBA, HAPUMEP MOTOP.
B HactoAmee BpeMs CYUIECTBYIOT UCIIOJIHUTEIbHbBIE MEXAHHU3MbI, IIPUIO/IHbIE
JUIA  pasiuuHbiX ueted. KoHeuHo, [uis KaxX[I0H OIEepalliu 1O YIPABJICHHIO
MOJIE/1bI0 HEOOXO MM CBOH MCITOJIHUTE/IbHBIH MEXaHU3M.

YIPABJIEHUE PYJIEM

YnpapiieHHe pyJieM MOXeT ObIThb TPeX THIIOB: ,,CAMOILEHTPUPYlOILMMCH”,

¢ ,,pMKCHPOBAHHBIM MeCTOM” W ,,IPONOPUHOHANIbBHBIM . MCnoNHUTEIbHBbIH

MCXaHM3M ,,CAMOLCHTPUPYIOLIEIOCA™ THIIA Nepe/IBUraeT pyMmiiesib Harpaso

WK HAJIEBO 11071 JiedcTBMeM curHaia. Korja curian npexkpauiaer nMocTynarh,

pyJib  ABTOMATWUYECKH  BO3BpALAeTCs B UEHTPaJIbHOE  TI0JIOXKEHHE.
MCOTHUTEIBHBIA  MEXAHU3M  yIIpaB-

jgeHust ¢ ,,GPUKCHUPOBAHHBIM  MECTOM”

3acTapisier  pyMmIedb  [1epe/iBHUraThCs = Jo
BO BpeMsa  [Iepelayd  YIIPaBJIAIOLIErO 7
CHFH&/Ia M OCTAHABJIIMBATBLCA [IPH  €ro ‘H\
npekpauleHud. Takum o6pasom  pynb 2 ‘6&

MOXHO IOCTaBUTh B Jioboe HY>HOC TI0-
noxenue. OpHako IJIA 3TOTIO 'l“pCﬁYCTCH
NEpC/iaBaTh JiBd pas/C/IbHbIX CHIHAJIA.

/Y

Puc. 616. Ynpasiicude pyJiem Mpu

" -
"HPOHOP“IHOH&J”’HOQ ylipaBjicHue [OMOLLM  MCIOJTHUTE/IBHOTO MeXa-
B CYJOMOJICJIM3MC [IPHMECHHAIT PeaKoO. HH3MA.
Ero [MPEUMYLIIECTBO COCTOHUT B TOM, YTO | — Ban; 2 — MCMONHUATENbHbIK Me-
Ha IepeaaryMKe BMeCTo Tymbiiepa Haxo- s R

JMTCA ,,pyMIIe/Ib’, CTYIIEHUATOE MEPEABUKEHUE KOTOPOTO MOJIHOCTBIO NOBTO-
pserca pynem. [onoxenue ,,pymnensa’™ Ha nepeaTiuKe ONpeiesiseT nojoxe-
HHE pyJis.

UCnosHuTe/IbHbIM MEXaHU3M PYJIS YCTaHaBJIMBAKT BONMM3M Hero, U Bal
MEXAHH3Ma HEMOCPeICTBEHHO COC/IMHAIOT ¢ pyMmneneMm (puc. 616).

YIIPABJIEHHME ABHUT'ATEJIEM

st ynpapiieHUst IEKTPOJBUIATE/IAMH NPUMEHSAIOT HMCIIOJIHUTENIbHBIE Me-
XaHWU3MBI, KOTOpbIE [O3BOJIAKT COBEPIIATh YETbIpe JECHCTBHA: OCTAHOBKY
M BpalleHKe B O/IHY CTOPOHY, OCTAHOBKY M BpalllEHHE B NMPOTUBOTMOIOXKHYIO
CTOPOHY. JI1A M3MeHeHUA CKOPOCTH M HaNpaB/ieHUS BPAlLIEHHS NPUMEHSIOT
ONUCAHHBIE BblllIe NPHEMbI WIH ClICUMaAJIbHbIE UCHOJIHUTEJIbHBIE MEXAaHU3MBI.

JIns  ynpaBiieHWs  JBMraTeJIAMH  BHYTPEHHErO CrOPaHHS  HCIIOJIb-
YT MCHOJIHUTEJIBHBIH  MEXaHW3M, KOTOPBIH, BO3/ICHCTBYS Ha JIpocC-
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cebHBIA KyIanaH kapOropaTopa, W3MeHsieT 4actoTy BpauieHus. Hanpasyienune
[IBHOKEHUSI MOJIE/IM B 9TOM CJiyyae MEHAETCA MPH NOMOIM BHHTA C IIOBOPOT-
HBIMH JIONACTAMH, NEPEIBUIaeMbIMH CIIELMAIIBHBIM MCIIOJIHUTEJTBHBIM MeXa-
Hu3MoM. s paborel mocienHux Heobxomumo nocnars Gonee nByx pas-
JIEJIbHBIX CUTHAJIOB.

NOMNOJHUTEJILHBIE JEUCTBUA
M OIEPALLIUA

Kpome omucaHHBIX BbIlIe OCHOBHbBIX JIEHCTBMH MOJIEIIUCT MOXCT BhITIOJIHATD
Ha MOJIEJI K CJIe[lYIolHMe ONOJHMTE/IbHbIE: BKIJIIOYATh OTHH, OT/1aBaTh AKOPH,
MOBOpAauUMBaTh OPY/AMHHbIEe OalHM, NONABaTh CHMIHAJILI CHPEHOH, paboTtarth
HAacoCaMM, CIIyCKaTh LUIOINKH, BBITYCKAaTh TOPIMEAbl WIM PaKeThl, IPOM3BO-
JIMTh OPYJIMHHBIEC BBICTPEJIbI, YCTAHABIIMBATH [IbIMOBYIO 3aBECYy M IIp.

HeGonbume MOTOpbI, HEOOXOAUMbBIE VI BbINOJIHEHHA MO/IEIbI0 Mepe-
YMCJICHHBIX JICHCTBHH, UMEIOTCA B MPOJIAXe.

MEPENATYHAKH

IlepeaTuMkyu W NMPUEMHHUKHU MOXHO NMPUOOPECTH B MarasuHe, HO MOJIEJIMCT,
KOTOpPbIA OOJ1afaeT JOCTaTOYHBIMM 3HAHUAMM 110 PajiMO- ¥ JJICKTPOTEXHHKeE,
MOXeET NMOCTPOUTh UX CaM.

s storo  HeoOXo/lMMbl  TIpUBOpPBI I HW3MEPEHHSA HANPAKECHUA,
CWIbI TOKAa M CONPOTHBIIEHUSA, TOuCYHBIH masiibiuk Ha 30-40 Br,
IIMHIETBI, OTBEPTKH, IUIOCKOTryBubl WIIH
= ﬂw MUHUETBI € W3OJIALUMOHHBIMH PYYKAMH,
((\%) ((\. )) HebGoJibillak OTBEPTKAa M3  IUIACTMACCHI
s b JUIA HAaCTpOHKHM CepJieyHMKa B KoJieGa-
2 —2 TelbHOM  KOHType. KoHeuno, HaGop
4 npubOPOB U HMHCTPYMEHTOB 3aBHUCHT OT

3 OIIbITA U BO3MOKHOCTEH MOJIEJIHCTA.
[lepepaTuMk TPOCTEHIIIEr0 THIA MO-
XKET repe/laBaTh TOJBKO OJHY KOMaHAy,

; & a BepHee, oauH curHag. Kaxk Osuio

MOKAa3aHO BbIlE, 3TOT CHUCHAN MOXHO

b Pa3MHOXXHTb [UIA BbINOJIHEHUA Pa3iiny-

1 HBIX 110CJIeJOBATEJIBHBIX [IENCTBHH.

Puc. 617. Tlepepatunku: a - TakoW nepefaTuuKk MOXHO CPaBHHThb
npocredmero tuna; b -~ ¢ He-

c BbICOKOYACTOTHBIM  FEHEPaTOPOM.
T Tymbnep Ha nynbre ynpaBjieHHs, Kak
2 — anrenna; 3 — rymGnep nxmo- K04 Mop3e, BkJOYaeT W BBIKJIIOYaeT
4aTens; 4 — perynATOp HACTPOHKH.  aHOAHOEe HanpsbkeHue (puc. 617, a).
Ecnu HanpsikeHMe IOJIAHO, TO TEPENATYMK MINTy4yaeT MOJIYJ/IHPOBAHHBIN
CHFHaJl W MOJenb nosydyaer komasuy. Jisi nepemaum  HeCKONBKHX
OTHEIBHBIX MM OJHOBPEMEHHBIX KOMaHJl T[PUMEHSAIOT I1ePedaTUMKH,
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HECYUIME YacTOThl KOTOPbIX MOJAYJIHMPYIOT 10 aMIUIMTy/e Oonee 4eM OMHOM
4acToTON. YHCIIO HM3KOYACTOTHBIX MOJAYJIMPYIOIMX KOJIeOaHHH 3aBHCHT
OT YMClla nepefgaBaeMblX KOMaHf. JleHCTBUTENIBHO, KaXjgad KOMaHaa 3a-
craByisier paboTaTh onpeneneHHoe ycrporctBo (puc. 617, b). ¥V nepeparum-
KOB TAaKOTO THIIA MMEETCA BBICOKOYACTOTHBIH IeHEpaTOp M HU3KOYaCTOTHBIH
reHEpaTop 3BYKOBOH YacTOThI.

Uto6e1 obecrieynTs BBICOKYI0 CTaOWIBHOCTh [iepejaBaéMOM YacTOThI
(310 HeoOXxONMMO BO K3DexaHHWe MOTEPU CHTHaIA IIPH NpHEME), B MepejaT-
YMKe OCYLIECTBIAIT KBapueByw crabwiM3auvioo. Moaynupyoimme 4acTOTbl
M3MEHAKT, HaXKAB HA COOTBETCTBYWOUMH TyMmbiiep, KOTOpPBIM BKJIKOYAET
onpedeseHHble  eMKOCTH  MapajuleJIbHO  KOHTYPY  HM3KOYaCTOTHOrO
reHeparopa.

B Hacrosulee speMs nepegaTydku cobupaioT Ha TpaH3ucropax. Takue
fepenaTyuku norpebnsioT Mano 3HePruu, UMeIT Malble Bec U 0ObeM.

OBBIYHO NPUMEHSAIOT KPYTJIYIO TEJIECKOINUYECK Y0 aHTEHHY .

MPUEMHUKH

IlpyeMHHK TNpPUHMMaET CHrHalbl, H3JIy4aeMsbie MEPeIaTUMKOM, BhIITPAM-
nser W npeobpasyer uX B JJIeKTpHYecKUH TOK. Heobxomum uyBcTBHTEND-
HBIH [IPUEMHHK C MMHMMAJIbHBIM 4YMCIIOM CTyreHed mpH Hebonbumx
rabapurax. Haubosblliece pacnpocTpaHeHne MOJYYUIIH NPUHEMHHUKH [ETEKTOp-
HOH CXEMBbI C OJHOH WJIH HECKOJIbKHMM KaCKaJlaMM YCHJIEHMSl HU3KOH vac-
TOTBI. Y NPUCMHUKOB MPOCTEHILEr0 TUMA pesie, Ha KOTOpOe NMPAMO JICHCT-
BYET [i€PEe/IaHHBIA CUTHAI, TOXE [OJDKHO ObITh OYEHb YYBCTBHTEJIBHBIM,
cpabarpiBarouM npu cinabom toke (puc. 618, a). B Gonee CIIOXHBIX Npy-
eMHMKaX HM3KOYaCTOTHBIE CHIHANBl Ha BbIXOAE HeOOXOAMMO yCWIMBATDH
V1A BO30YXIEHUA pesie [0CTATOYHO CHIIbHBIMM TOKaMH. [IpHeMHHKH TaKKe
MOryT GbITh BbINOJIHEHBI HAa TPAH3UCTOPAX M MUTAaThCA OT Oaraped. Benmumua
AHTEHHbI 3aBHCHT OT pasMepoOB MOJeNH, OObIYHO OHa mpescraBnser coboi
BEPTUKAIBHO YCTAHOBJIEHHBIH MPOBOJHUK M3 CTanH, dochopucTord GpoH3bI
WJIH aJIIOMHHMA.

B npHeMHMKaxX cO 3HAUUTESILHBIM UYMCIIOM MPHUMEHSAEMBIX MOJYJTHPO-
BaHHBIX 4acCTOT YaCTHYHO MOrYT ynotpebisarscs U cnoxHsle peine. IIpu mo-
MOILUM TaKUX I[PUEMHHKOB MOXHO IepefaBath O00JbIIOE KONHYECTBO
KOMaH/ ¥ COOTBETCTBEHHO 34aCTaBJIATb MOJIENIb BBIMOMHATh Pa3THYHbBIE
nehcTBusa (puc. 618, b, ¢). Huxe npuseieM npuMeps! MCTIONB30BAHUA KaHa-
JIOB [UTA Mepeflayd KOMaHJI.

Omue xanan. OouH KaHal MOXHO HCIIONB30BATh [UIA [pHBEIEHHS
B [OEUCIBHE pynA W JIBUraTena Mojedu. MCnonHUTeNbHBIH MeXaHH3M
YUPaBJIAET  pyJieM: KOPOTKME CHTHWIbI  BBI3BIBAT  [EPEKITIOYCHHE
JIeKTpo/iBUraresis  (CTon—BMepel, CTON—Has3al); [UIMHHBIE — [OBO-
POT PpyJisi HAanpaBO WM HAIEBO; MPU OTCYTCTBMH CHTHAIZ PyJb HAXO-
AMICH B JIHAMETPAIBHOM IUIOCKOCTH. Y Mojenedl ¢ [JBHIaTeJieM BHYTPEH-
HEro  CrOpaHMa  WMEITCA  MCHOJIHUTEIbHBIE  MEXaHW3MBI, KOTOpbIe
MO3BONAKT [PH JUIMHHOM CHIHale [OBOpaYMBaATh pY/Ib HANpPaBO, IIpH
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KOPOTKOM H JUIMHHOM CHIHaJlaX — HaIeBO, Oe3 CHI'Hala — CTaABMTh B [IMaMeT-
PAJIBHYIO TUIOCKOCTb.

HBa kanana. [lo oflHOMy KaHay y NpHEMHHKA MOJIEIIM C 31K TPOJIBHIA-
T€JIEM MOXHO YMpaBJIfiTh pyJieM, [0 Apyromy — nsurartenemM. O6a kauana
MPHEMHHKA MOJEIH C JIBUraTejieM BHYTPEHHEro CrOpaHMsi WM 1apoOBOH Ma-
IUMHOH 1e1ecO00pasHO HCNOJIB30BaTh JUIS YIIPABIIEHHUA pPYJieM, YTOObI 110-
BBICHTh MaHEBPEHHOCTD CY/IHA.

Tpu xaHana HEOGXOIMMBI [UISA XOPOLIO YNpapisieMo#d Moaeiau. JIBa
KaHA1d MCNIONB3YIOT YIA YIPABJICHUS PYJIEM M O[MH — 3J1eKTPOJIBUTATE/IEM.

Y Y

5
xR e { K {7 {5
e :

2 a

Puc. 618. NpueMHUKH: @ — npocToll oHO- 1 @_’

KaH&IbHLIA; b — UIS npMema CHrHaAJIOB
PA3NIHUHBIX 4acTOT, BO3OYRAOILMX pelie; c

C — JUIs lpHE€Ma CHITHAJIOB pa3jIMYHBIX 4a- —’{Il—b

CTOT, YHpPaBJIIAKIIMX HCIOJIHHTEbHBIMH
MEXdHH3IMAMMH.

l — npUeMHHK; 2 — CYXMe€ WK CBHHUOBbIE —E——b

aKKyMmynaTopHbie Oarapen; 3 — BbikIOYa-
Tenb; 4 — pene; 5 — aHTEHHa; 6 — WMCNOJI-

HUTIbHBIE MEXAHU3IMBbI. ._,.{I}_.

MOXHO OIMH KaHal OCTABWTh JUIS YIpAaBIIeHUs pyJieM, BTOPOil — JIBUraTe-
JIeM M TPETHH — I KOMMYTATOpa, NpH NMOMOLM KOTOPOrO COBEPLIAIOT
PasfiMyHbie OINEPALMK: BKJIOYAOT OrHH, OINpeeNAioT paboTy pa3TMUHBIX
ycTpoHcTB Ha Gopry u np. Ha mojensix ¢ nBHraTeneM BHYTPEHHEro CropaHus
O/IMH KaHAT MOXHO HMCIOJIb30BaTh [UIA YNPaBJICHUS PyJieM, a IBa APYruxX —
[UIA U3MEHEHHA CKOPOCTH [IBUTATENI WIM MOXHO IIPUMEHATh [IBa KaHaia
NIA yNPaBIIEHHA PYJIEM M OJIMH — [UIA Pa3JIHUHBIX [EHCTBUM.

Yerbipe kanana. Ha Mopgensx ¢ anekTpoiBurateseM fpa KaHala
HCHOJIB3YIOT [UIAl YNPABJICHHA pyJieM, TPeTHH KaHal — [UIA  ylpaBlle-
HUA JIBHTaTe/leM U YeTBEPTbIH — /Ui BCIOMOTATEIbHBIX OMEPALMH WIN
M3MCHEHHA YacTOThl BpAlUEHUA [BHraTesisi. Y MoJened ¢ [BHUrare/IaMH
BHYTPEHHErO CrOpaHWA TPETHH M YETBePTbIH KaHIbl TpeHAa3HAYCHDI
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JUIA U3MEHEHMA YaCTOThl BPAIUEHUA [BUIaleNsA, a y MOAejed ¢ MapoBOH
MAUIMHOH — [UISl U3MEHEHHMS HAMPABJICHHS BDALUCHHA.

Wecry xananos. Ha Monensix ¢ aneKTpuuecKHM NBHraTelleM [1Ba KaHana
MCTIONB3YIOT [UIA YNPaBICHUs pyJieM, JIBa — [UIA PeryJMpOBKH CKOPOCTH,
ONMH — U1l U3MEHEHWA HANpaBJICHUA BPALLEHHA [IBUTATEA WIIM [BHraTesien
¥ TOCJIE/IHUMA KaHAT — Ui NpouMX uened. Ha Mopensax ¢ aBuraresieM BHYT-

rAm
\

g

[
|

[Tssd

Puc. 619. Cxema ycTanoBKM NPUOGOPOB Ha pajMoOyNpaBIAEMbIX MOJIEIAX C pasTHUHLIMH
ABHIMATENAMHK: a2 — € JCKTPOABHIATEIICM, b — ¢ aBUrareiem BHYTpPCHHEIO CropaHMs.

I — gBuratens; 2 — Harapes NUTEHUH JUIA JIeKTpoaBurarens; 3 — Garapes NMUTAHUA JUIR
ApUeMHHKAd; 4 — NpMeMHMK, 5 — AQHTEHHA; 6 — MCNOJHATENbHBIA MeXaHu3M pyns; 7 —
WCTIONHUTEIBHBIR  MeXAHHIM  JIBUIATENH; B — MeCTO YCTEHOBKU JOMNONIHWTENbHBIX
nmpubopos.

PEHHEro CrOPaHHWA WIK apOBOH MAalUMHOM /1BAa KaHa1a CyXaT [UIA yipasiie-
HUA pyJieM, ABa — JUIA U3MEHEHHA HANpaB/ICHHA BPALICHHA BHHTA C peryJiu-
PYEMBIMH JIOMACTAMH M /IBAa KaHajla — [JiA PeryJIMPOBKH /[IBUraTejid BHYT-
pPEHHErCe CropaHus, a y MOJENed ¢ NMapoBOH MAlIMHOW — JUIA BCMOMOra-
TEJIBHBIX OlIePalMu.

MOXHO yBeJIMYHTb YHCIIO KAHAIOB MaKCHMaJIBHO 110 12, TakuMm obpasom,
MOABUTCA BO3IMOXKHOCTh DPEryJIMPOBaTh MHOIMMM OIEPAUMAMM. YCTaHABIIH-
BAKT, HalpuMep, HECKOJbKO JIBUTaTeJIcH W YIPABIAAKT UMM pas/IebHO.
Ha puc. 619 npuBefeHs! 1Be THMHYHBIE CXCMbI PAaCHOIONEHHA NPUOOpPOB Ha
paiHOYTIpaBJIseMbIX MOJEIIAX C [IBUIATEIIAMH.

PA3JTAYHBIE THUITbI
PAMOYIIPABJISIEMbIX MOAEJIEA

Mapycubie mopemu. Ha s1ux momensax HeobXOAMMO HMeTh NPUEMHHK
110 MCHbIIEH Mepe Ha ueTblpe KaHajla: JABa — JUIA pyas W JBa — JJIA
yrpasjiedust mapycamu. I'potom u  dop-crakcenem MOXHO yNpaBiATh
COBMECTHO, HO nenecoofpasHiee yHpaBlfaTh KaX/IbIM IapycoM OTAENbHO,
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Puc. 620. Yerpo#eTBo IS palHOYTIPARIICHUS NAPYCHOH MOJIENbIO: @ — NMPY MAKCHMaJlb-
HOM IIOTPAB/IMBAHUK IUKOTOB (IIpy rIaBaHu¥ GOpPACBHHA) ; b — NpH MAKCHMANBLHOM
OOGTArHBAHMM LIKOTOB (TIpH MJ1aBaHuK GeltrieBUHT) .

I — npueMHMK; 2 — Barapes IMMTAHHA; 3 — MaNMeHbKHE VIEKTPOABHIATEeNMH; 4 — WKUBKI
OJIA TPOCOB, YNPABJAAKWMX WKOoTaMH Qop-cTakcend H rpora; 5 — naryHHasa TpyOka
BHAMETPOM 3 X 2 MM [UTA TIPOBOJKH Tpocd; 6 — HEWIOHOBBIH TPoc; 7 — rpoTa-mikor;
8 — dop-cTakcenb-MIKOT; 9 — rpota-ruk; 10 — rpoT; 11 — dop-crakcenv-ruk; 12 —
hop-cTakcenb; 13 — pPbiM JUIA MPOBOMAKH IIKOTA.

0coBeHHO Ha COPTUBHBIX Moaeaax. Ocoboe BHUMAHKE HallO ylenuTh pabote
pyns: HeobXoaumo, 4ToObl MEpeKiajika €ro MpOU3BO/IMIACE JIOCTATOUHO
GRICTPO [171A TOUHOH KOppexuuu Kypea. Ha puc. 620 npuBeeHs! HECIOXHbIC
IPHCIOCODNICHUA, KOTOphIC NPUMEHSIOT Ha Pa/IMOYNPABAACMBIX IapyCHBIX
CHOPTHBHBIX MOJIC/IAX.

Umewercs 1Ba kiacca  pajiMOY!NpPaBIACMBIX  NMAPYCHBIX CNOPTHBHBIX
Mofenei: kiace FS, k kotopoMy orHocsatca mofenu kiaccoB M, X u 10r
¢ panguoynpariiedHneM, w knace Q — 1A Mopened kiacca A ¢ paaMo-
YIPaBJICHHEM.

CopesroBanua mojeiied kinacca FS5 npoxonadar no mnpAMoyroirsHomy
MAPLIPYTY, BLIMIPHIBACT COPEBHOBAHME MOJIEl1b, IOKA3ABILAA JTyYilice BPeMsi.
Monenu knacca Q copeBHyirtcs nonapio, Ha HUX 107KHbI ObITh YCTAHOB-
TICHBI CYNEePreTePONUHEBIS NPUEMIHKH, uToBb1 MOsIenucT Mor, paboTas offHO-
BPEeMEHHO Hid pamIM4HBIX 4aCTOTaX, ylpaBisreh obeumMu monenamu. M3-aa
cnoxHocTH Mojenen knace Q euie He upuHAT EBponeckuM oGbeIMHEHHEM
CYIOMOME/IHACTORB.

casonsbie NoaKH. Ha 2THX MOOCHAX HYXKHO MMETh MHOTOKaHaIbHbIH
NPHEMHMK, 73K KaK KpOMe DVIif, JABUTATCIA U CKOPOCTH HEOoBX0MMO
YUPaBRATE HACOCAMM Uil 3aNOJIHCHWS COOTBETCTBYIOIMX Kamep ilpu 110-
TRYXEHHM NOA BONY M py/aAMH INyOMHbI. BaxkHO OTMeTHTB, YTO MOIElb
NOMKHA NMPHHUMAThH PaIHOCUTHAIIbI, HAXOAACD 110/1 BOJIOM, II03TOMY €€ IIpHeM-
HUK JOJIKCH UMeTh CyleprerepoauHHyto cxeMy. Haxowuen, uro6br mMojcinsb
HEe TOTEPATH, €¢ HeoOxoJMMO CcHAOMUThL BPeMEHHBIM BKIIIOYATENEM JUTH
BCIVIBITHA H& TOT CIydYaH, eciM palWOCHIHaibl He OyayT MOCTynars Ha
riiybuny.

OnnospemvenHoe ynpasieHHe HeCKoJIbKWMHU MonensiMu. Kak yxe ckaza-
HO, YUPaBIATL Cpa3y HECKOIbKUMH MO/IEIAMH 1O PaMO MOXHO ¢ TOMOLUbIO
CYyHepreTePONMHHBIX IPUEMHHKOR. B EBponedckomM 0ObeaMHEHUN MMeEeTCA
knace F6 rakux mMonenen.
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Kuo3bi sikopheie 376, 378
Knsimce 107
Kuuua 6umcosas 107
Kusspures 97

Korr 23
~ ranscHexkuit 26

Koneca rpedubic 67, 68

Konopeu
— BHHTOROH RO
— nmomnoesit Y0

Konokon cynosoit 441
Komaenpbniox 274



KomuHre moka 115
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Kogenb-Harenshble nitanku 281
Koumiku 367

Kpam6on (kar-6anxa) 379
Kpanet 380, 381

Kpacrmusr 220, 221, 224
Kpeitcep 53, 74

Kpenrensc 258, 259, 262

Kponuupkyns 135

Kponure#nnl rpebroro sana 477
Kpsuto Berposoe 490, 492

Kpsbiurku
— nwKoBbie 115

— OpyaMiHBIX (nyuieyHslx) moprtoB 419,

420

Kpioitc-6om-6pamcens 249
Kpwiic-6om-6pam-wirar 307

Kproi#c-Gpamcens 249
Kpwoiic-6pam-trrar 307
Kproitcenu 249
Kproitc-mapca-pio 236
Kpioiic-crenp-itar 305
Kpio#tr-kamena 122
Kynespuna 407, 408, 409
Kypc 452,453

Kypues 29

,,Kappu Oyou™’ (,,Carry Owen”™) 49

,.Jla Kopoune” (,La Couronne”) 34, 35,

95
Napes 22

Naetnt 421,425,432

Jle Mapent”’ (,,La Charente™) 408

Nebenku 442
Jlenpoxkonwsr 73,75

Jleep (nnst napyca) 286, 307

Jleep (Hapee) 265

JJle Poitan Jlyn” (,,Le Royal Louise™)

39
JIndypuer 22

JInuus
— KOHCTDYKTUBHas 126
~ ocHoBHas 126

Jlunkopsr 74

JIvcenu 231, 234
wlucens-pautel” 234
JIucenp-unpurer 77
Jlucenb-cniuprbr 234, 235
Juxrepnr 74

Jlonku

- rpebHbie 382
— MOJABOJHBIE 75

— papuoynpasisemeie (mogenu) 510
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JNoura-canwuru 217 Moncgb g

; - 13 Ypa

Jlonr-rakenp-6nox 272 - chai:!cxom cymia XV s.' 10
Jlonaps 272, 274,278, 321 — HacrosibHasg 12

— napycHas 13

— paguoynpapnsiemas 13
Jloce-TronedanTs! (danpurroneHanTsr) 325 — npuBonsAumascs 459

— camoxojiHas 13

— cnopTUBHas 13

Jyx 404 — kopmosas (rnuccep) 504
Jlorep 64, 66 — pagHoynpasnaeMas 476,508
— cy/ma u3 rpoGHMubl Tyranxamona 9
— ypanuBawluasics 460

Jlonactu sunTa 79, 80, 81

Jlockurary (danpuirarn) 312

Jhoku
— peluetyateie (pycrepni) 116

= chetoBiie 117 »Mouutop” (,,Monitor™) 47

— cxopHbie 117 Moptupa 417,418
Mydrer 478
Manomerp 466 Myumikerst 407,408,419

»Mapmxepu®' (,,Margery™ 48
Mapku rpysossie 59, 60
,,Mans6opo™ (,Marlbourough'™) 47
Mapcnl 25, 223, 224,225
Mapca-peit 231

HHasucenno™ (tun cypmHa) 63, 64
Hancrpoidiku 119,121

Haiirosbl ikopubie 380
HakToy3w 433

Hacochl
Mapcenu 27, 249 — NoplHeBbie 434
MaptuH-ruk 231 Hacrun nany6er 112

— MaJiblX cynos 113
Henrencer 78, 83,99, 101

Maxosuk 471

MayTsi

— Goesble 214 Hupaner 350

— kopmoBele 207

-~ K]JETU‘IBHHB B nsApTHepce 217 Hok-ropaenu 348, 350, 354
— HxHue 209,217 Hokwu peit 231, 232
— HocoBele 209

— peweryateie 214,216 O6yxn 284

— cocTaBHble 212 g

~ cpeptme 207 O6umska kopnyca
- ¢ ,,ron-6nokom™ 223 - Brmage 105
Matinaia — BHakpo#t 105

— BHyTpeHnss 101

— pynesas (pyJieBoit qsuratens) 403 ~ ckynosas 107

— sAkopHas 380 ~ ,JiBOMHas HaGopHas™ 103
MatuuHsl — AnMaronansHas srnaas 105

— BOeHHble 404 —HapyxHas 101,175, 186,191, 194
— merareneHble 404 O6vem wmwnunapa 470,471

~ napoBble 45,461 Oron 254,271, 287, 289

Metauentp 446 Orons rpeveckntt 404

MexaHu3Mbl HCTIOJNTHHTEIBHBIE 515 OroHs (donaps)

Mupens-munairoyr 58 — KOopMmoBO#H 438

Muub mopckue 430 — OTIMYHTTLHBIA Gopronoit 440
MuTtpanpesa 472 — Tonoskil 440
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Orousb pnarmaHckuét 440

—~ AKOpHLIA 440

OxHa cynossie 440
Onep-nex 123

,,Omnerka 6oesas™ 299
Omnerka Baut 299
Opnon-pex 123

Opynus

— 3apsixaonmecs cagu 413
— — cnepeau 413

~ CKOpOCTpenbHble 425
~ coppemMeHHble 429
Opyxue orHecrpenshoe 403, 418, 421
Ocanka 58,59

OcrofynuBOCTH

— NMHamu4eckas 446

— kopnyca 446, 447

— nonepeyHas 446

— nposionibHan 446

— craTuyeckas 446
— (popmbr 447

Oxnaxnenmne ponanoe 472,473

ManyGa 117,175, 181
[Mamdunsl (tun cymna) 22
[Tapombl 73

Iapoxon
— ¢ rpeGHbIMK KOJIecamu 482

lMapyca

— Gepmynckue 251

- Gu3aHb-maurel 250

— radenbHbie 251

—~ peranu 257

— Kockle 251

- IaTHHCkHe 22, 250,263
— morepHbie (pefikosbie) 251
— HHKHHe 254, 258

— npsimeie 249

~ pok-maurel 250

— CTapuHHbie 261

— IUMpHHTOBBIE 251

— wropmossie 249, 254

[lapycuna, yGupaemasi npu B3sITHH COOT-
BercTRyoOUlero puda 259

IMTapycHocts 247

[Mateprocrep (pakc-winoTe) 239
Ienrep-6ankn (bumn-6anku) 209

[epebopku

— nomnepeyHsie 122
~ npoponeHeie 122
— TapaHHblie 122

MepenaTuuk 516

Teptht 36, 326

WIHK-TY KK

IMunac 31

,,Jlunra” (,Pinta”) 150

Inapunk 486

lnasyuects 444

Iianku kunosele 281

[nan napycHocTH (JUIS CIOPTHBHBIX MOJC-
nei) S07-509

[Inanmwups 27, 388

IInardpopma ransiona 98

[Ineuo BoccTaHaBNMBAKONIENO MOMeHTa 445
[Inockocts nMameTpanibHas 58

[Inockocrs npoexuuu 125

Moru6s 6umca 107

HHogknamc” 107,111

Nopcrasxu nns mopene#t 204

IMonymika mavrosas 118

[Monbvemuuk s nopauu Goenpunacos 425
[Tony6apkaser 382

[Mony6umcer 115
nHJlonyumpora”  (4yacTe TeopeTHYECKOIo
yeprexa) 127

lMomna
— ,,Koponenckas” 434
— TpiomHass 434

INoHToHEI 74
[Topox 415,417
[TopTel

opynuiinbie 419

— noroHHsie 419

— pernpajasbie 419

INocrpoiika

— koMmno3uTHan 190

— kopnyca 141

— HabopHBIX Mopesnedf CTAPUHHBIX CY/IOB
176

Motenunomerp 476
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IMoTok Peremu

— namMMHapHbiit 447 — pyciiensa 296

— Typ6yneHTHBI’ 447 Perucrp nrambsHekuit 62
[Mosic Perucrp JInoipa 61, 62
— mepeMeHHBIX BaTepiMHui 60 Penan 450

— numbGepGopnoseiit 90
— o6umBKH AepeBsHHbIA 103

[pama 403
[Mpeprmcanus Wis MOCTpORKHM MapyCHBIX

Penyxrop 478
PeseH-kune 76
Peszen-nunusa 87

,,Pezomoum”™ (,,Resolution’) 100
CIIOPTHBHBIX MOJlelled Kiiacca

— A 501,507 Peit
—Flm 500 — OnuHpa-creHsry 231
~ M 501 — HWKHe#H mauter 230
- X 500 Pene
—10r 501 — ¢ BUGpoKoHTaKTamMK 513
- F1-2,5 509
—F1-5 509 Penuur
o Fl—lS 509 — Baka 346
_F1-E 509 — JUI KOeYHoM ceTkH 115
~F1-E+1 509 »Penerup ”-6ombapnens 425
—F2a 510 Pu 42
—~F2b 510 nepec
—F3-E 510 wPHumonn” (,,Richmond”) 48
~F3-V 510 ,,Poitan Yapns” (,,The Royal Charles™) 121
[puemunk 517 Py6xa
,WIIpuHc” (,,Prince™) 39 — Maccaxupckas 122
Mpsyts 272 - pyneBas 122
Pynu:

Iynemer 428
[Tyrenc-pantel 294
IMymxu 410,411

~ GpoHsosele 409
— uis Monentet 432 J:nﬂ MApYCHBIX CIOPTHBHBIX MoaeieH
90, 491

neranu 398, 399
Kopmosbie 403

apToMaTHueckHe 490
GastancupHbie 403
mwis moneneit ¢ neuratenamu 483

[Mapracpe 117
PaBHOBecHe
— ycroiuupoe 444

Hocoseie 403
Papuoympasnenne mosenu 510

MapycHeIX Mofelied ¢ BeTPOBLIM KPbl-
Papuyc meTateHTpudeckuit 446 no[:ay 490, 492n P .

Pakersr 429
PakoBuHbl 91

Pakc-6yrenn 239,241, 242 CTApPMHHBIX Cy/I0B 398

Pakc-knotel 239 Pymnens 398,403
Paxc-cnusnl 239

¢ xonaepurrokom 399

coBpeMeHHble 402

Pycinensn 296
Paxc-ranu (Gertpyr-ranm) 241 PycroBmr 379
Pakc-tpocel 241 PoiGunsr 125
Parc-xkamepa 91, 94 Pio (peit) 236
»Padasnno” (,Raffaello”) 54 — ranepst 236
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,CapaHHa" (,,Savannah’) 48
Caera (tunserkoro ¢perara) 29
Canuur 225

Camonasupopra 494

,,Canuta” (,,Sannita’) 11
,Canra-Mapusa ™ (,,St. Maria™) 28
Censroparocts nany6sr 127
Cett-raym (urar-rany) 313
Ce#t-mkenrensy 292, 298
Cenanrma 22

Cerku koeusipie 113,114

Ceucnue
— 1o Musiene-umanroyty 58, 126

Cuna

— nojylepaHus (Iwiasyuectn) 444
~ conpoTUrlieHus 457

— 1ATH 454,456

Ckud 383

Crofa 284

CHabxenue

— nyueyHoe 412
— uuronoxk 388
— AKOpHOe 368

Cuapsan dyracuwi#t 415,416

,Cosepun od 3e Cuz” (,,Sovereign of the

Seas™) 36, 39,955,408
Coser AnmupanteifictBa 42
ConpoTHBIeHHE

~ BoNHOBOe 447

— Buxpesoe (opmnul) 447,448
~ JIBMKCHHIO 447

— Tpeuus 447

CriHakep 251
Crnpkeruur 107
Crnecenn 271

Crakcens 254

Cranens 141

Crenun-Bantel 287, 288, 295
Credb-BbiHTpen 217
Crennwra 209

— miTopmoBasg 211
Crenp-iutar 305, 306

Crenc 119

— Gyuinpura 118

—~ maurel 119

Cro#tku penunros 107
Cronop sikopb-ienu 376
Crpensl

- rpysosbie 216

— 3aXHratenshsie 404
Crpunreps! 83, 84
Crpon 276

Cryma 480,481
Creikn obumexu 103
Cyna

— BaleHHo-nanyGHble 71
~ BEHEUMAHCKHME BOEHHbIE 25
— BUKHHTOB 23,24

— pcnoMorartensHele 73, 75

~ rpeyeckH1e BocHHbie 19

~ Irpysonaccaxupckue 56, 73
— JUIS PeHepanbHbIX rpy30B 56
— OHOYTJTy OHTeNbHBIe 73

— erunerckue 14,15,16,17
—~ Kesesusie 49

kuTtoboiiHeie 74

— KoJyiofie3Hnle 71

noumMaHckue 74

|

— Ha BO3JIYIIHOMN nmoayuike 69

I

~ MOJBOJINBLIX KPbUTbAX 69
OCT-HHJICKHe 34

HOpMaHHCKHe 24

napycHo-MoTopHsie 66

L]

napycHble BoeHHble XVIII B. 66

— Haccaxupckue 73

nogBogHuie 73

— noxapteie 73

- nonHoHaGopHele 69, 71
— pbibosioBHBIE 56

— ¢ o3epa Hemu 10

— cnappeysbie 71

Jerkonany6Helie (co wropm-nexkom) 71
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Cyna ¢ npunofHATOR KOpmoBO#
manybon 71

— crapuiHble 14,19, 25

— ¢ TeHTOBOM manyGo#t 71

— Toproseie 73

— yueGHpie 75

— ¢dunnKuickue Toprossie 15,18
- wenbTepacuHbie 71

- sumMuHble, win xodpdepnamossie 73
Cynxo

- n3 Fokmwrana 23

— OceGepra 23

— Konymba 27

,Tabeprakens’ 435
Taxenax

— Beryunit 36, 326, 353

— crosuiii 287, 314,318
Tanu 278

~ OTK3THRle 413

— nyineuynie 412

Tanpen (ratTsxHOe ycTpoHCTBO)
278, 289, 290, 292
Tankep 5§, 75

Tapar 20,21

Tapuna (rtun cynua) 22
Taprana 63, 64

Tenerpad manmmunig 462
Tenuep 41,63, 64
Tennoxonw 66

TomGy#t 366

Tonna pervucrposas 61
Tonenanter 321, 323

Ton mauter 217
TorrnmGBepenr 32, B4, 108
Topnena 431

Touxa mepreas 471
»ipabakxono™ (tvn cymma) 63, 64
Tpanbupixu 75

Tpanupt (xopmosbie Ganku) 90, 93, 271

Tpanst
~ BHYTPeHHHe 435
536

Tpamsl xene3usie 435
—3aboprusie 436,437
— KOopmoBble 436
—~ HapyxHsie 436

Tpeuwusr (B nepese) 195
Tpuepn 19

Tpumapan 449

Tpupemer 19

Tpucens 250

-~ Maurei 237

— co cBOGOaHON HMXHeR umikaTopuHoi 252
Tpy6a

— BEHTWIALMOHHas 441

— neinpyHas 478

— [UiA Briycka napa 467,468
— —ortBofia 467,468
Typboxon 66

¥Yrnol

- rajyicopsie 265

— IWKOTOBKIe 265

Yroun npeita 452,455

¥Yanei akopHele 369

Ywmouner 393

Yxpawenns cynoe 33, 40
Yunep-nucens 234
Yunep-nucenv-ciupr 234, 235
Ynpasneuue

— BITYCKOM I1apa 3010 THHKOBOe 463
— pynem 515

— OJIHOBPEMEHHOE HECKONBKUMM MO C-
naMu 521

Yopasnsemocts 451

Ycuepa (THn cymua) 22

Yceui (racdens wnu ruxa) 237, 246
YTxu 279, 282

—~ ¢, nankamu” 284

Yrneraps 211, 317

®an-Gnok 276,277
Qan-kHext (xHext mna ¢dana) 331, 332



Qanpen 436

Qancrapunocr 78

Qancrem 77

Gann 326, 329

Pdanskoner 407

®aneGopr 113

Qanuiikune 78,484
Qansiikisime 161

Qanepa 140

Qaneponka 140

Qawenmicel 90

Pemoxa 42,63,64, 383
SQeuuxe” (,Phoenix™ 48
,Depaunann 17 (Ferdinando I') 48
L@epmormst” (, Thermopylae™) 46
@urypa ransioda 101
WOunncrep” (,,Finistere™ 389
Qutdne 415

@Quiun  (cocrasHas 4acTb MavuThl)
212,231

®uu-kyTrep 55,56
Qnarmwrok 211,216,217
@noprumbepc 84,89, 90

Qok 249

Do x-mayra 207

Qoka-pw (pen) 236
®oka-witar 305, 309

Gonapu

— Goceble 440

donapu

~ [y Xue, WM cnenste 440

~ KOpmOBbie 438

— nepeHocHbie 440

- COBpemMeHrble 440

— crapuHible 438
Qop-Gom-Gpamcens 249
Gop-6omM-Gpam-witar 306
®op-Gpamcens 249

®op Epam-wrar 306
DQopiyuw 287

®op-mapcens 249
Qop-crenw-iurar 228, 305, 311

, Popryna-peit 250
®opurresens 77, 101

®perar 30, 50, 74

OyHMaMeHTsI [UIs aBKraTenedt 472

Hununnp kortna 465 |

Lentp

— BOKOBOIO cOnpOTHBICHHA 457,458
—~ BeNHuMHbl 445,460

— napycHocth 456,460

— Tskecru 445

Uenrponka :tonenu 505
Uenn axopusie 45, 369,370

Yacre kopriyca nousonHas 60
Yacrb cyHa

- KopMmoBas S§7

— Hocosan 57

- cpeaHssa 57

Yeprex teoperHyeckui 124
Yerku (paxc-kiaotl) 239
Yukent 211

llabsion 183
llapukonopumnuuxk 476
llaxta nomnosas 434
llsepr 367
lilsepr6oT:
wJleryudit rojutasien” 391
wladmauur”” (,,Lightning’”) 390
LCHa#n™ 390
WOuun” 390
lleGexa 42,63, 64
IMupcerpex 109,110,111
Ilkacdyr 117,122
Wxentens cedt-raneit 292, 313
Wxkumyurap 271
Mixorsl 338, 341
— OH3aHb-ruKa 341
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xyn 379, 380 Jyrwrona 404, 405
libion 64, 66

Imonbanku 396, 397, 398 1031HL
lilmonku 10r 119
— rpebubie 394 O¢epcnt 241,279
—~ criacaTenpibie 383 — witarossie (wrar-Giokn) 279
lnsapra 237
HAxopn

linasroym 80

- perasiei coeuHerne 89 ~ ZAnmupan' 366

~ rayTeie 87 ~ aAMHpaITeHCKHi 363
— wneensie 87 — ARcanp1o 366
~ NOBOpPOTHLIEe 79 — battepca 364
— pamHbie 89 — bonara 366
Wmws 371,372,373,374 -~ layxkunca 364
linop maurel 118 - Uurnedunbaa 365, 366
MnpwATs 6yinuneit 312 KHTaHckHit 357, 358
oyt kuns 76 - Mappenst 366
Wrar-ananyrs 312 — MaptuHa 364
Wrar6noku 290, 303, 305 - OfIHOpOoTHit 358
ilrarm 302, 307 — puMckHii 358, 359
llrak-kapuak 314 — I1aByuuit 366
ltopmrpan 436,437 — Popkepa 362
Slropm-gopaynn” 298 ~ ,,CBALLCHHBIA' 360
litrypsan 399 — Tpormana 364
lixyua 46,51, 64 -F.M. A, 366
— radesivHas 63 — Xonna 364, 365
— mMapcesibHas 1ByXmMautoBasi 63 An 382

HAnuk 486
Jszenvroprer 227, 228 HAmaro” (,,Yamato™) 53
OkcuenTpuk 461 Axta

— rodouxas 390
— KWnepas wiacca ,,3Be3Hui” 390
—~ kpe#cepckass 389

Onextpoasurarens 474
wAupesop” (,,Endeavour™ 391
Jpenc-Bakumary 341

Aumk
Jcku3bl napycos uis mopeneik 485, 486 ~ NOMINOBKIR KploHT-Kameph 123

DcmuHenl 75 — uenHoi 371
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ladenu, rMKH, TpUCEIb-MAYTBI . . . . . . . . . . ..
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