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CHUMHTE TPYBKY —
BAM CBETAT

Euwle HefjaBHO 3TO cnosocoYeTaHue 3sydano Gui
wyrkol, napaporxcom. CerogHs oHo obpeno
BMONHE cepbe3Huid cmuicn. B nepsylo ouepepep
Ansa ropbkoBuYaH. B Mx ropoBe nossuncs nep-
Bbili{ B Hallel CTpaHe y4acToxk TenedgoHHHOHW ce-
TH, MO KOTOPOMYy ronoc aGoHeHTOB nepepaercs
CBETOBLIM JIYHUOM.

3a co3gaHMe 3TOM MOKa YHMKanbHOK NHHMM
TPynna MONOAJLIX XMMMHKOE, CBS3MCTOB M (DM3M-
KOB M3 MockBnt M Topbkoro fMonyuuna npemuio
JNleHuHcKoro Komcomona za 1980 roa. O Bawk-
HOCTK BHEOPEHMS CEETOBBLIX CHMCTEM MNepepayM
mHpopmauumu rosopun Ha XXVI cwesge KICC
npe3upent AH CCCP Axaronwmii MerpoBuy Anek-
CaHppoOs.

CerofijHss ropoXaHe w Xurenu netwi Hasap. O tenecove nopoit

cen HacToNbKO CBbIKMMCL C Tenego-
HOM, 4YTO HMKOMY HE€ npuxoauy B
rofloBy OT3bIBAaThCA O HEM Kak o©O
3amedareflbHOM, noutu aHTacTH-
4HeCKOM annapare, KaK, CKa)kem, ro-
BopwninM © Teneqaoue cemb pecsaTu-

roBOpST QR[ake C BROCANOH, KOrga,
Hanpumep, nocne Habopa nepsbix
Asyx-Tpex undpp HOmepa chablar
KOPOTKME TyAKM: JNMHMS 38HSTA..
D70 3HauMT, AEeCATKM ThICSY KMNOr
METPOB MHOTOHNLHLIX NOJ3EMHbIX




wabenen w3 umucreHwien megu non-
HOCTLIO 3arpyeHbl CMrHanamm w
He oOcCvaeTcsi fgaxe TMPOBOAOCUKA
ANs ele ofHoro pasrosopa.

BriTek MOXeT, NMPONOMXUTL NMLLIHWA
necarox kabenei? Unu cro? Teics-
uy? ¥Yemwi, 3To He Buixof. Crpositca
HOBLIE J(MIble KBapTanbl, 3asoOfbl,
ropopga. Euie Heckonbko ner, w
BHOBbL noHagobsaTcs Hosble Kkopry-
ca ATC co cnoxHeim obopygosa-
HHeM, 3eMNI0 TPOpPEeXYyT HOBble
TpaHwey, Hosble kabenu nsaryT Ha
MX pHo, utoGhl MBI MOraM ckopee
cBA3arbCs APYr € APYrOM..

Tpe e Boixos? Cesaswucrybl, cne-
umanucrb! no nepepade MHpOpMa-
UMM [OBONLHO HAaBHO coobpasunu,
4YTO HYXHO cphenark. Mx pewedune
OKasanock Ha MNepsblt B3rnsg He-
oxupaanHbimM: He BopoTbcs ¢ oue-
peasmm, a, naobopor, ux cospa-
satb! Bpopge 6w abecyppn. Ho pa-
BaiTe nonpobyem B 3TroM Heobbiu-
HOM npennoXeHun pasobparbes.

Ouepenb nnoxa Tem, uUTO MNOKa
ABOe roBOPSAT, OCTalbHble XKAYT, M,
6risaer, nmogonry. BeicTpee pBu-
WeTcs ouepepb, KOrfa rosopsT KO-
POTKO: [ABa cnoBa — CHeAYIOWMH,
cnoso — cnegyowunin, CeA3uCTh
e npepnaraloT OTBOAMTE KaXKAo-
My [ARsi pasroeopa BpemMeHu [ame
MeHblie Yem Ha noncnoseuvkal

3To napapgokcanbHoe npenso-
weHne obpeTaeT cMmbICh, ecnn u3-
obpasute Hawy peun Ha Bymare B
supae rpacduka. Idto 6yner wkpmsas
XaoTHUeCcKux C BMAY BCIIECKOB Ha-
npsbkenuit. Ecnu Tenepb C onpefe-
NeHHON NMEePHOAMUHOCTLIO Bhipe3aTh
M3 3TON KPMBOM, CKaXem, Mo OAHO-
. My BCTUIECKy, HYTO pPaBHOCMABHO
NpephLiBaHMIO Hallero pasrosopa Ha
AECATUTHICSUHbIE AOMM CeKyHAbl, TO
Mbl POBHBIM CHETOM HMUEro He 3a-
metum: rosoc cobecefiHuka BCe
Takke posHo Oyger seyuath B
Tpybke. A ecnu B 3TM nayss BMme-
CTO HalluX CcurHanos nepepasatb
CMrHankl APYroro pasrosopa, ToO
OAHOBpPEMEHHO CMOryT noroso-
PUTb yxe nBe napsbl.
PeansHo Takon croco6 ynnotHe-
HMSi MOXKET BLIMMSAETh CNeAyoLmMMm
obpazom. Ocoboe ycrpoicTteo — B

SNEeKTPOHMKE €ero Ha3biBaloT MYb-
TUMNEKGOPOM — Ha& NPOMEXYTKH
BPEMEHM, CTONb Malble, UTO  YXO
He MOJEeT 3TO novyBCTBOBaTh, OT-
K/IOUAET pa3roBop MO OAHOMY Ka-
Hany W MOAKJIOYaeT B3aMeH Jpy-
roM. aspbiBbl  MOMHO chenarb
OuEHb KOPOTKMMM M fepejasarth Mo
OOHOM NuHUM TPM, AECATb, CTO pas-
rosopos ofHospemeHHo.. Ho Ta-
KOMY YMIOTHEHHIO ecTh npefen.

Mponyctute no oAHoOM nuHuK 6o-
Nee MONycoTHM pasrosopos obbiu-
HaR TeneoOHHAA ceTvhb, K coOXane-
HuIO, He MoxeT. MegHbie NpoBoaa,
TecHO ynomeHHble B kabene, Bnu-
10T Bpyr Ha gpyra, nonobho o6-
MOTKaM TpaHcopmaropa.
Ha HM3KMX uacToTax 37O BIMsiHME
ewe He TvaK ouwytumo. Ho ysenu-
HeHue umcla Kauanos 3acrvaBnser
nepexoAmte Ha Gonee shicokue ua-
CcTOThl. MOXKHO, KOHEuYHO, TMpHme-
HUTL ocofble CBepxXBLICOKOYACTOT-
Hele kabenu. OpHako oMM, BO-Tiep-
BbIX, KpahHe [OPOrY, BO~BTOPGLIX,
TOXe NOoABePMEeHbl BAMAHUIO NOMeX.
HakoHen, camoe rnasHoe — c Hu-
Mu posonbHO BricTpo pacnpasnser-
cs Kopposwus, ocobeHHO cunbHas
rnoa 3emner wma-za OayaaroLmx
TOKOB.

M Bor mactana ouepefb KaHana
cssA3M, kovopbii kabenem-to He
HasoBelb: He MeTanau4YecKkmui, npo-
BOAMT He JNEeKTPOHbl, & cBeT.. JTO
CBETOBOAbl, Haj CO3AaHMEeM M Co-
BepLUEHCTBOBaHWEM KOTOpPhIX pabo-
Talor B nabopartopusix = MHOIMX
CTpaH.

MoueMy MMEHHO CO CBETOBOAAMH
pewmnu cesi3aTe Byfylliee TexHMKM

ceazm?! Cyaure camu, HemeTannm-
HecKMi — 3HauMy, He CTpaiuHa
Koppo3ua. CserT — 3HauuT, TaKOH

kKabenb, NponoXeHHLI B 3eMile, He
nouyBcTByeT HMKakuX nomex. Ya-
CTOTHBIA pguanasoH y Takoro kabe-
Ns OrPOMEH — B HEM MOMHO «yme-
CTUTb» [AECATKM ThICAY KaHanos,
MNpu nepexope Ha «CBEeTOBOM»
A3bIK, pa3dymeercs, HeyRobHubim cTa-
HosuTCs crocob nepepaun uHbpop-
Mauuu, fpumeHsieMbii 8 oBbiuHOM
Teneconwe. Ha pons wu3anyuarenest
Nydiue BCero nojownu  nasepbl.
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OTo cambie MOLYHbIE M3 M3IBECTHBIX
HblHEe McTOuHukoB  csera. Kpome
TOrO, ANMHOW BOJNHLI, (ha3o#, wacro-
TOH MX M3NnyuYeHus MOMHO ynpas-
ngtb. Ho nasep nyuie BCero «ro-
BOpPMT»
mawme. Eguumua — wone. Nopur —
rnoraweH. JTO ABOMUHLIA kod. Ta-
KOM TOCNefoBaTeNbHOCTEIO  Hynew
M eIMHMUEK MOXHO MepefasaTb
mobyio mupopmaumio. Mpeobpaso-
BaTb OBLIUHYIO INEKTPHUECKYIO Kap-
TMHY pasroBopa B [BOMYHLIA KOJA
CerofiHsi MOXHO C MOMOLLLIO aHa-
noro-yuPppPoBoro npeobpa3sora-
tens. Tak Ha3bIBAIOT YCTPOWCTBO-
repesopaumnk, paspaboraHHoe yue-
Hbimu. OH HacTonbKo Man, 4TO ero
HETPYAHO pPa3sMecTuTh [awe BHYT-
pu Kopryca TenecgoHHOro arnmnapa-
ta. [pyroi «nepesofunk» — umcp-
pO-aHanorosbls npeobpasosa-
TeNlbk — npeBpaTHT MOCNAHHYIO MO
kabeno uepefly ABOWUHBIX MMMYNb-
COB B uUENOBEYeCKui ronoc.

B obuiem, OCTaBanock  M3rovo-
BMTbh Cam CBETOBOJ, KOTOpbii 6bi
cesizan paspaboTanHbie cBsiaucTa-
mu npecbpasoearenn. 3pgech ywme
cnoso EbUIO 38 XMMHKaMKH H Pr3n-
KamM.

Kak mevann 3nexkrpoHam, Tak
cBeTy HyXeH cBOH ocobbili npo-
BOOHMK — MmaTepuan nouty dadta-

CTMUECKOW npOo3pauHocTH. B OhiTy
Hac BloJiHe YCTpaMBBET OGthHoe
OKOHHOe CTEeKIOo, 3:1.qepmusalou4ee
BCEro OKONIO TPpex NpPOUEHTOB na-
pawouero Ha Hero ceeTa. Ho po-

CTATO4YHO Ml  [AEeCATUMETPOBOMH
nperpagbl M3 Takoro cTekna — #
Ha OcCNnemnuTelibHbIA CBEeT Camoro
MOLHOro npojxkekTopa MOMHO

CMOTpeTh He Liypsick, A CBeTOBOA
AomKen 6T MHOTOKMNOMETPOBOWH
anuHbll CBeTy B HeM npencTout
nyTe BO mHOro pa3 Gonbumin. OH,
KakK wn3BEeCTHO, pacnpOCTpaHﬂeTca
TONMLKO NpsMoO, a kabenb  HyxHO
BECTM M BepTUKaNbHO M TOPH3OH-
TanbHo, obxons nNpenaTcTems, Mme-
HAs ypoBHM. 3acTaButh ny4 che-
AoBaTb 3a BCEMM MOBOPOTaMM M
narmbamu kabens MOXHO TORLKO
ocobol  (PU3MUECKON  XMTPOCTHIO
ucronb3ys A[Nis 3TOro TaK Hasbl-
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Ha $3blKe BbIUHCIIUTENbHDIX .

BaEMEIN NPMHLMN MONHOFO BHYTPEH-
Hero oTvpameHus. MHuiMu cnosamu,
HYWHO 6bil0  cpenath  CBETOBOJ
Takum, u4ToBhl ONTHueckuii nokasa-
Tenb NPENOMAEHUs CPefbl BHYTPH
kabens peako ornuuancs or Koaph-
MuMeHTa npenomneHus ero cre«
Hok. Torga npn smobom wu3rnbe
kabens uu ofmH ¢oron cBeta He
rnorepsieTcss — OTPAa3unTCsH OT CTeH-
KM M NPORCIIKMT CBOH MyTh, cJioB-
HO B TyHHerne.

M npuHumn nonHoro sHyTpeHHe-
TO OTPaXeHUs u MHOrme pJpyrue
TpeboBanus mowHo 6Ewio peanwu-
3oBark NMWWb MPW  OAHOM  YCINO-
BuM — co3parb kabenb ua marepu-
ana 8 cotuu pa3 Gonee npospau-
HOro, yem obkluHoe crexkno! Mua-
He pgayce Ccambid HYBCTBUTENbHBIA
NMPUEeMHHK cBeTa — 4enoBeuecKMi
rnas3 — He ynosur ocnabnexHsii B
MHOIOKMNIOMETPOBOM MYTH Nyu.

B npupolie HET Takoro marepua-
na. 3aro MoOWCTMHE HeucHepnaembl
3anackl Cbipbsi, M3 KOTOPOro, Kax
BLISICHMNM YUEeHble, MOXHO CAEenaTk
HYXHbIA matepwan. Chipbe 3TO0 —
Kpemuun. Ho, ans Toro utobml
KPeMHMH Mor cratb HauMHKOW He-
ofibiunoro kabens, npepacrosno Ha-
YunTbCsi nOnyuaTb €ro ¢ HeseposT-
HOM npexfe CTEMNEeHbIO YMCTOThL
B marepmane ceerosBofia HENo3sso-
NUTENbHbLl AAXKe MMIUTMOHHBIE AONW
floCcTOPOHHMX npumecenl

MNocne ponrux skcnepumeHTOB M
MHOXeCTBa HeyJRauYHbIX MOMbITOK
HakoHey, ofiHa 43 ufaei obHaperkm-
na yuenbix. Hawubonbiien creneum
OUYUCTKM KPEeMHMA MOIHO JOCTHYbL,
ecnu MpefBapMTeNLHO MPEeBPaTHTL
ero.. B8 nap. Ma napoobpasHoro
COCTOSIHMA KpeMHMH 1 3arpssHso-
lUme ero MpMMEcH KOHAEHCHPYIOT-
cs nNpu pa3Hbix Temneparypax. Bor
3TO pasfiMume M PeLliMin MCMoNbL30-
BaTh.

3apaua u3rovosneHus cBeTOBOAa
He OrpaHWuMBaEeTCs TONMbKO  BbICO-
Hajlied CTeMeHblO OUUCTKM Kpem-
Husa. Yrobrl mHanpasnate nyu no
Bcem u3arnbam nmHmun Ge3 notepwm
(hOTOHOB, CBETOBOJ  AOMMEH CO-
crosTh Kak 6bl M3 AByX cnoes —
BHelwHeH 0BoNouUKM M CcepALeBUHb,



CAEeNaHHbIX M3 ONTHMUECKM pa3nuu-
HbiX Bewects. Kpome TtOro, uccne-
AOBaHus MOKasanu: nponyckalo-
LiMe BO3MOMHOCTM CBETOBOAA BO3-
Pacraior, eciM B ero KpemHuesyro
cepauUeBuHy BBECTH HMUTOMHO Ma-
nbi€, HO CTPOro JO3MPOBaHHEIE KO-
nuyecTsa HEKOTOphIX [APYIMX 3ne-
MEHTOB, Hanpumep repmanus. Bbi-
ACHUNIM TaKXKE BO3MOMXHOCTL  MC-
rnonb3oBaHuMs ANs BHewWwHeR o6o-
NOYKX CBETOBOJa XOPOLWO OYMILEeH-
HOro KBapua — COefMHEeHUs Kpem-
HUS € KUCTIOPOLOM.

Tenepr nocmorpure Ha pucyHOK,
raie npuBefeHa NPUHLUNMENLHAR
cXema rnollyuyeHus cBerosopfa.

napot Ge0:
Si0:

t-1600°C

CkBo3b TPYBky u3 umcroro keap-
1@ NPOMNyCKalOT Harpevkle A0 COTeH
TPanycos rnapbl XJIOPUAOB KPEMHMs
c Hebonswoi pobaekoi repmanms.
Mop pefictemem ehicokoit Temnepa-
TYPbl KPEeMHWH M repmaHmit ocepa-
IOT Ha BHYTPEHHIOI MOBEPXHOCTE
Tpy6ru. Korpa npocser 8 Heii cra-
HoBuTCs HeBonbliMM, onepaumio a1y
NPEeKPALAOT M MOAHUMAIOT Temrie-
patypy Bbilie  NOAYTOPa ThICAY
rpagycos Llenbcus. Y 1yt Haum-
HaeTcst npeBpauleHne KeBapLeBOH
TPYEKM € «HaumHKOM» B HaCTOALMA
csetoBof: TPyGKa CTAaHOBMTCA TOHBL-
ule, npoceetT B8 HeH CoOBEpPLUEHHO
MCUe3aeT. e HAUMHAIOT  BBITArMM=
BaTb — TOYHO TaK, Kak 3To Aenaior
¢ o0BbIKHOBEHHLIM cTeKNom. B pe-
3ynbTate nonyvalor rubkyw crek-

NSHHYIO HUTL [MameTpom BCero B
150 mukpoH u pnuHoM B MHOFME
cOTHH MeTpos. [MoTom ee 3awymila«
10T THIGCTMKOBOH OBONOUYKOM — M
CBeTOBOJ, rovos.

B kabene HyxHo obvemmHuTs B
NY4OK [ecsiTh TaKuX CBETOBOAOB M
elje pas noOKpPbITh 3almTHON o6o-
JNIOUKOM,

Ho 310 ewe He Bce. Teneph Ha-
cTynaetr efiBa Nn He CaMblif OTBET-
CTBEHHLIA  MOMEHT BCECTOPOHHMX
mcnbiTadni kabens.

FMepBoiM pnenom HyxHo npase-
PHUTL BCe €ro HUAKWU-CBETOBOLbLI Ha
unsnom. Besb HuTh, xOTA M cTana
rmbkol, cpenaHa w3  xpynkoro
kBapua. O6Hapyxutb cam u3nom
Bpofle 6nI HeTpygHO: cBer sowen,
HO He BhiWwen., A BOT Kax HaWTH
mecto uanoma?! Begr He BmiBpachi-
BaTk e Becb kabens, y Kotoporo
obpbis, 6LITL MOXeET, Ha cambix
nocneAHMx caHrumerpax!

Mockosckue dusnku npuBsymanu
BOT KaKylo cXemy fMpoBepkmu (OHa
nsobpaxena Ha crp. 6). Mog yr-
nom 45° k topuy xabens ycrawae-
NUBAIOT MONYMNPO3payHoe 3epPKank-
ye. OT MCTOUHMKa cBETA CKBO3b He-
ro 8 kabens NoORAIOT KOPOTKMIA HM-
nynsc. Orpasuswyiocs or Topua
kabens uacTe cBeva 3epkansue no-
wrner B (OTONMPUEMHHMK, TMNOAKIO-
4YeHHbId K ocumnnorpagy. Ha ero
3KpaHe Mbl  YBMAMM  KOPOTKMIA
BCMNeck. A cBeT, Monaswui B Ka-
6ens, MuuTcs B 3TO Bpems ganb-
we. Bor oH HaTkHyncs wa obphis,
OTPasunCs OT Hero M noBepHyn
obpatHo. 3epkanbye M ero Hanpa-
BuT B cpoTonpuemHuk. Ha skpa-
HEe HOBLI BCrnneck. Bpems mexx-
AY BCMIECKAMW  M3MEpPHTL  Mpo-
CTO — [ns 3TOro Ha OCLMANOrpa-
the ecTs creyuanbHble  METHM.
A paccrosiuMe, Ha KOTOPOM Haxo-
AUTCA MECTO M3NOMQ, Nerko BhlYMC~
NIUTL — OHO PaBHO MONOBMHE MPO-
M3BEeAEeHUs CKOPOCTM cBeTa Ha
BpeMsi MeXay BCnneckamm.

lNpennonoxmm, usanoma He oka-
sanock. Torpga nepexomsT K MChbi-
Taumio kabenss Ha creneHs npo-
3padHocTM. Ha nepewiéi  Barnsap
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3epPKAAC

OC LWUAROTPOIP

onpefenuTtb 3aTyXaHue cBeTa B HEM
HecnoHo: nogars B kabenn cser
OT MCTOYHMKE WM3IBECTHON MOLLHO-
CTH, U3MEPUTh  MOLLHOCTL CBeTa,
Bblliegero u3 kabens, W HadTH
ux otHowenme. Ho B kabenn nona-
AaeT He BCS MOLIHOCTbL MCTOUHMKA.
Uro-To ovpaaercs, UTO-TO paccewm-
BaeTCs, M pe3yNnbTar, MoNyYeHHbIH
TaKMM METOMOM, HHUEro MONEe3HO-
ro He paccKaxer.

DuU3nKM M 3[echk NPOSIBUAKM M30-
6perarensHocts. CseT MofaioT He
8 kabenb, a B KPOXOTHBLIN ero Ky-
COYeK, 3aTyXaHus B KOTOPOM 3ase-
[BOMO HMUTOXKHBI, Mamepus  MoLL-
HOCTh CBETa Ha BLIXOfE, Y3HAIOT,
CKONbKO 3Heprum nonano s kabens,
TO ecTb TONBKO Terephb MONyuUaloT
3TanoHHbid ucTounnk. Ho kabenb k
HeMy MofKmouaTh euwe paHo —
Be€lb M B MeCTe CThIKOBKM TOXe
moryT 6uite  notepu. lMostomy «
MONyuUMBLUEMYCS  MCTOUHMKY-Kabe-
MO NPMCTLIKOBBLIBAIOT elue  OAMWH

3TaNoHHbIX yuacTok. Tenepn u3ame-
peHHas MOUWHOCTL roBOPHT, CKOJb-
KO 3HeprumM noTepseTcs B MecTe
coeamHeHus Bcero kabens ¢ mcrou-
HMKOM cBeTa. M BOT HaKoHeL, MO~
HO BKMIOUaTb BMeCTO BTOPOro 3Ta-
JIOHHOIO KYCOU4Ka BeCb KuNomer-
posbii kabenb, Bce notepu masect-
Hbl, M 3aTyxawne cseTa B kabene
MoXeT BhiTh BbluMcneHo ¢ HeobBxo-
OBUMMOM TouHocThio. Ero  mowHO
cMeNlo HamaTbiBaTb Ha KaTyLKW M
Be3TM K MecCTy Tpacchl

VYuuxanwHas nuHus B [opbkom
TONbKO Havano HeobbikHOBEHHbIX
cBETOBLIX Tpacc.

A. ®HH, mkeHep

Pucynku A. AHHO u B. JIAMIKMHA



UHDOPMALLIMA

TEOMETPHSA YKPENJISA-
ET BEPET. Yto6s1 BO Bpe-
Ms CHJIBHBIX IOTOPMOB BOJI-
HBI HE pa3mbiBaxn Geper, ero
00bI9HO OFEBAalOT B O6eToH.
Ho cnomxman cmcrema Ge-
TOHHBEIX CT€H, KaK IOKa3bl-
BaeT NpPAKTHKA, TOMKE HE MO-
JKEeT NOoJre HPOTHBOCTOATH
MOPCKOH CTHXHH: GETOHHYIO
3AIMHTY Oepera IPHEXOTHTCA
nocroasaoe o6HOBAATHE. Ipy-
BHHCKHE I'HAPOTEXHHKH Ipef-
JOIKHUIIA HEJABHO OYEHEL HPO-
¢TOe, JKOHOMHOE ¥ BecbMa
H3ALHOE peIleHue >TOH Ipo-
Gaemsl. Ilo ux npoexTy Geper
Mopa B paitope Batymu,
0CO0EHHO CTpPAfalOIEi  OT
CHJIBHBIX OCEHHHX IITOPMOB,
VKpEnuIH  KOHCTPYKIHMAME
H3 XKexe300€eTOHHLIX A,
IHOXOKUMH HA NYEJIHHBIE CO~
Tel. Takasa reomerpust mnpm
HAauMEHBIIAX 3aTpaTax mare-
PHAJIOB NpHJAJA MAKCHMAJIb-
HYI0 3KECTKOCThb, IPOYHOCTH
KoHCTpYEnEsM. Ho B 3ToM
ele He BCA XHTPOCTH pe-
meaEns. Kax @B 0XHZATIH
Y9eHsle, Yy:Ke NepBbi# CHIb-

HBI IOTOPM 3aNOTHHJI HX

COTRI <«MemoM» — IIeCKOM,
TajipKo#, ®W B pe3yibTaTe
HONY9IHIIOCE, aT0 cam

mTopM 3aBepmmi paGors mo

ykpennenuw Geperal.. 3a
Bech INTOPMOBOM CE30H He-
o6prunoii GeperoBoi 3amATe
He 0OpUI0 IPUYHHEHO HH Ma-
Jieliliero NOBPEKACHHA.

JAMEBA MATEMATHKOB.
CrpemuTeIsHO BHE3BEPraich
BECHOH ¢ 3aCHeKEHHBIX Iop,
BOJAHBLIE HOTOKH PA3MEIBAXOT
mons. JiAs BamATHl B MO#H-
max pek crposT OeroHHEIE
mamé6epl. OpgEaKo, yEapAACH B
GeTOHHYI0 CTEHKY, MOTOE
yaBawBaeT DHEPrHI0 W HpO-

ZoNFaeT Ppa3pyHTEABHEYIO
pabory — Temepp Y¥xe B
paskAeM Teuenun. PyKoBo-

AATEIH TafiKHKCKOTO0 KOJX0-
3a mveRH JleanHa, YropasA
KOTOPOTO CTpajaim oOT Beé-
ceHHMX NaBofKxoB, o06paTm-
JIECH 3a MOMOIILI0 B Jabopa-
TOpPHI0 THAPOMEXAHMKH Ma-
TEeMATAYECKOTO  MHCTHTYTA
AH Tapxuxucrasa. CoTpya-
HEKH JafopaTopEm CO3JATH
HCCKOJBKO MAaTeMaTHYeCEHX
Mojeel mponecca, yIaThIBA~
OIEX pa3aHUHEIE CHOCOOEI
Gopu6sl co crExmei. B pe-
3yJALTaTé MATEMATHKH mpef-
JO0KMIME... MaTepHajJ Jad
1am6s1! CpaBEeHHE MaTeMa-
rMYECKUX Mojekeil NOKa3a-
0 — pam0sl Jyume BO3BO-
AUTE HE MOHOJMTHBIMH, 2
HACHIIATH HX H3 MEJIKHX Ka-
MeIKoB, HANpEMep, H3 ra-
ageguka. Craakmeaices C
rajpkol, Macca IOTOKa JPpo-
fuTcs HA MHOYXKECTBO CJIa-
6BIX CTpYH H TepAeT CBOIO
cany. PacgeTs! MAaTeMaTHKOB
NOATBEPAMIHCH, HA IPAKTH-
ke. Jlam6a m3 TrajlkKH Ha-
JeKHO ycmEpHiaa OGypHYIO
70 BecHe pery K3euicy, Ko-
Topasm [OCTABIANA NpEIHKpe
HeMAaJi0 HENpHATHOCTEH 3e-
MJiegeasnaM. IIprgem
oGomiace HoBax  Hmamba
KOJX03Y MHOTO AeIneBje, 9eM
GeTonHAA.




Ecnu kvo-to euwie npepcrasnser
MmecTopoXgeHue HedTH kKak Linpo-
KO pYCNO NOA3EeMHOM PeKu MM
CTMCHYTOE rOpHbLIMM MOpoZamMu CO
BCceX ueThlpex CTOPOH ©3epo, TO OH
rny6oko 3abnympaercs. HedTtsHoM
nnacr ckopee nopoben csoeobpas-
HOW rybke, obpasoBaHHOM 06bIuHO
PbIXNbiM#M nopo gamu necHyaHuka.
HedTe ckpbita B nopax u Tpelym-
Hax nopofd. Bogy u3a mokpoi ry6em
M3BNEYL MPOCTO — HYKHO BCero
Ml oKaTk ee, & Kak gobuite
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HeTb! MHOXecTBO npensTcTBUR
Ha NyTM HeTM M3 Mnacra K Maru-
cTpanbHomy tpy6onposoay, no Ko-
TOPOMY OHa MOMAET 3a ThICAYM KHU-
NIOMETPOB, K NMPOMBILLNEHHBIM LEHT-
pam. WM zauactyio epMHCTBEHHBIN
KoY K MX NPeofoneHuio — H30-
6peratensHocts. O HeM noiiger
peub.

Ho sHauane, xots 6Bl BKpaTye,
AasaiTe pacCMOTPMM  CUTY3LUMM,
C KOTOPbiMM OBLIKHOBEHHO CTaNKM-
BatOTCSH HeTeAOBLITUMKM. Bor



CKBaXMHAa fOCTMINa W  Boluna
B «ryGxy», HacbiWeHHy1o HedTbio,—
CA@BneHHLIN Tonuwied 3emnu nnacr.
Heprs nop cunbHeiM  Hanopom
ycrpemnsiercs BBepx. Ho «doHraH»
AoBONbHO GbICTPO TEpsieT CURy, MC-
cakaer. Hactynaer Bpems, worpga
HYMHO BbiKa4YMBaTh HEPTb HACOCOM
MM KAKMM-TO 0Bpa3oM MCKyCCTBEH-
HO ropfepars fasneHue B Nna-
cTe, HanpuMMep 3akaymBas Tyza BO-
ny. HOobbiya <CTAHOBMTCS, KOHEYHO
we, Gonee goporot. Ho ecib u
Apyrve  HenpusatHoctM.,  Crarem,
nopgxofbt He@PTH K CKBaXKMHE MO-
wer 3abute Mmelowmiics B nnacre
Necok MnM rnMHa, BCerpa cogepira-
wascs 8 6yposom pacreope u no-
nagaow,as B MNact BO BPEMs MNpo-
XOAKM.

Kak pobeware sosmomHo 6onb-
wyto yacrb HedTH, He onyckas
B CKBaXXMHYy 3HEproemkue Hacochi?
Kak sawmrure ckBauuy or obpa-
30Ba@HMS BCEBO3MOMHBIX npobok?
Kak Hayuutbcs Obictpee M nonHee
M3BnexKartb HeTb U3 €e MoA3EeMmMHbIX
knagoBbix! 3TO OmgHU M3 rhnaBHeH-

WMX  BOMPOCOB, BO3HMKAIOWMX
y HedrepnobuiTunkoB.
Bcero Hecwonbko, ner Hasap

BpsiA nM wro-HubypbroTBaxuncs 6Gbi
npepckasarb, 4TO B 3TOM fene Ha
pPOJib  YHMBEPCANbHOrO [OMOLLHMKA
HedTaHukos Oyper npereHAoBaTh...
3BYK.

Poxperme HoBOM npodeccuu
3BYKa HauuHanocb Ha MonyocTpose
Manreiunak. MectHble paszHosupaHO-
ctM HedTM conepikar MHoro napa-
¢uHa. B6nuau ckeamuHbl pasneHue
HEMHOrO YMEHBLIAETCs, MO3TOMY
CHMIKaeTcs M Temneparypa nopAre-
waroueid Hedti. 1o Co3maeT ycno-
BMs, OGnaronpusitHeie Aans Bbinage-
HUMR U3 HedTM napadpuHa. OH ne-
PEKPLIBAET TMOAXOABI K CHBaMMHE,
kak 6wl 3akynopueaer nnact. ITo
elle Xxyme rnecyaHod MNnW TrAMHKU-
ctoit npobku. Uepea napadun paxe
wanns HedTM He npocoumrcs!

Cnoco6 6opbbbi ¢ napadguHoBot
npobkoil  HanpaliuBancs cam C€oO-
6oii: pas obpasyercs oHa u3-3a no-
HMMKEHMs Temrnepatypbi, TO npo-
CTPaHCTBO BOKPYr CKBaMMHBI HYKHO

- Ad...

noporpeears. B cksawmHy cranm
OnycKaTb 3neKrTpoHarpeearens. YBbl,
3TOro OKa3anocb Mano — p[ake ca-
MbId MowHbid  npubop nporpesan
NnacT BOKPYr CKBa)}XMHbI B paguyce
okono Mmetpa. BHyrtpeHHue kpas
Npobku HEeMHOro oTcrynanu, HO 3a-
KyropMBanu MOAXOALI K CKBaMKMHe.
HymeH 6bin kakol-to gpyroit cno-
cob.

YueHble naboparopumu cedtmo-
akyctMku BcecorosHoro HayuHo-uc-
CNefoBaTenbCKOro UHCTUTYTa sAep-
HOM reogM3MKM M TeOXMMMHM He pas
6GbiBanu Ha MaHreinake, passegbi-
BanuM Tam HOBbie HedTsHbie 3ane-
M. B Heppa nockinanu 3BykOBOM
curqan. Ero axo — 710 ectb cur-
Han, OTPaMEeHHbI! OT Pa3NnHUHBIX
3EMHBIX CHNOEB,— yNaBNMBanu Mpu-
60opbl, M MO0 MX NOKA3AHUAM MOMKHO
6bino  pacumdppoBarts  NOA3EMHYIO
KapTHHY, HEKOTOpPHLIE BaKHbie CBOWM-
CTBa rOpHbLIX NOPOJA, CKBO3b KOTO-
pele npoilen  3Byk. Tam, Ha
Marrbilunake, Korfa YydeHbte Ha
nNpakTH{Ke MO3HaKOMUNUCL € npo6-
nemo# napaguHoBoi Npobuu, ¥ HUX
M BO3HWKNA Mbicnb: nonpo6oearb
3BYK HaKk YCMNMTENnb rnepeHoca Ter-
Bear 3BywoBbie konebBaHus
B ropHbix nopogax — 3710 4Yepe-
AYIOULMECS BONHbI CXaTUs M PacTs-
weHus. U BrionHe moxer okasarbes
TaK, 4YTo oHu, paaberasicb B TOnWe
nopops, GynyT ysnekarb W tenno.

fMpoBepute cBOM 3ambicen yue-
HbI€ PELL.ANM NPH .NMOMOLM Creym-
anLHo CO3paHHOW Ans 3Toro Tep-
MOAaKYCTHMUECKOH annapatypbi. Bme-
cTe C HarpeBateflemM B CKBaXMHY
OnycTUNM m3nyuyarens 3Byka. Meicnb
YyuY€HBbIX OKa3anacb BEpHOX — napa-
¢uHoeas npobka 6bicTpo paccoca-
nacb, CKBa)KMHa BHOBBb cTana oTfa-
BaTh HepTh!
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Ho uto, noxanyi, camoe rnas-
Hoe ~— NepBas yfava 3actaBuna Ay-
MaTh ganblue, McKarb, 3afaBarbcs
BOTIPOCOM: TONbKO nM 3T1a orepa-
UMs No cunam 3BYKy?

OpHako uenouka upaen Ha nyTH
K CAaMOMY B&)XHOMY CBOEMY 3BEHY
BbLICTPAMBAETCsl [aneko He cpasy M
He Bcerpa no Kparualiued npsmom.
droT NyTh uYpEBaT NOA4AC CaMbiMM

HEOXMUAAHHBIMM TOBOPOTAMM, MNeT-
nAMM... Tak, Mpee 3Byka Kak no-
MOLHMKE  HEPTAHUKOB  CYMAEHO

6bino poAMTLCH Ha 3TOM MyTH ewe
pas.

310 BTOPOE POMAEHME IPOoHu3o-
wno B TromeHu.

Ecnu  Mmawrbiunakckmm  Hedte-
pobeitunkam ocobeHHO MHOro He-
NPMATHOCTEH JOCraBnsn napadguH,
70 B TiOMeHM Bparom cranu pac-
TBOpPEHHbIE B NOA3@MHBIX peKax Bo-
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Abt  conm. Kak nonagaer Bopga
B HedTaHoM nnact? [ocrasnsina He-
npusTHOCTM pame obbikHOBEHHAs
BOAa, KOTOPYIO 33KaYMBaKOT, YTO-
6ut noppepkare B Nnacte paene-
Hue, BBITECHUTH He(PTh K CHBaMMHE.
MosToMy HedTb NMopHUMaOT Ha no-
BEPXHOCTb UYyTb JNM HE NOronam
C BOJOM, KOTOpas B nnacre ycne-
BaeT HAaCbITMTBCS BCEBO3MOMHBIMM
MuHepanbHbiMM  consimu. A paa
B BOge paCTBOPeHbI CcOony, 3HAUMT,
paBuMHa 6bictrpee  passegaer
cransHoe obopygoBaHue. 10 ogHa
HenpuarHoctb. Ecib u pgpyras —
kypa Gonbwas. Kak wussecrHo,
AbBMHYIO AOMI0 HedPTM NpUXOAMTCSH
oTKauMsark MexaHuuecku. Ons 3to-
ro B CHBa)XMHY ualle BCEro oryc-
KAlOT TaAK HA3bIBAEMbI MHOTOCeK-
UMOHHBIX Hacoc, B koTopom pabo-
TaeT MHOMXECTBO OAMHAKOBBIX Haco-
COB, YHpPEenfeHHbix APYr 3a ApPYrom
Ha obwem Bany. B zaBucumoctn ot
haBneHus B nnacte u  rnyGusbl
CKBa)MHBbI CEKUMH B Takoi oboime
moxer BbiThb M NATLAECHT, K CTO, M
nsect. Ocnaben nortox HedTH M3
CKBAXKMHbI, TPOMBICIIOBUKM  yXKe
3HAIOT! HYKHO MNEepBbIM [ENOM Npo-
BEepUTbL Hacoc. MHOromeTposylo
cranbHyro obolimy nogHuMalT Ha
noBepxHocTb, M OHa vyauie BCero
OTl'IpaB.nﬂeTCﬂ... Ha METAaNNOJIOM.
Ho paxe He wm3-3a praBumHbl. Bce
cexkuum Hacoca Bpoae 6bt ewe Kak
HOBEHbKME, HO BHYTPM OH BecCb
06poc KaKUMU-TO BypbIMM «KamHsi-
Mu», ITO pasnMuHbie MHHeparnbHbie
conu. M| ux yme HM pacTBOpuTh,
HM YONUTL M3 HAcoCa KaKWM-HU-
6ynb- MHBIM METOL[OM, HE TPUMUMHMB

BpeAa KOHCTPYKUMM, TpPaKTMHECKH
HEBO3MOMXHO.
3awmMTuTs Hacocki — 3Ta 3afauva

6uina nocraeneHa fNepen Monogbi-
Mu yueHsimu Cubupckoro HayuHo-
UCCNEefOBAaTENbCKOro MHCTUTYTA
HedTAHON nNpoMmbiuneHHocTH Bna-
ammmpom MakaposbiM M AnekcaHp-
pom LabensHckum.

Xon MX MBICIIM MOXHO MOSICHUTE
Ha npocrom oneite. [lpurorTosbTe
B CTaKkaHe HachiUEeHHbIH pacTeop
o6LivHOM noBapeHHOW conu. Yepes
HEKOTOpOe BpeMms MO Mepe yMeHb-



WeHMs TemnepaTypbli pacTtBopa Ha
CTEHKAX CTakaHa HauyHyT MOSBASATb-
cs kpuctannuku conu. [octarouHo
NEerkoro Wenuxka no craxaHy, yrobbi
CTPAXHYTb MX CO CTEHOK...

Kak 1 uem «uwenkarb» no Haco-
cy? Ucnonbays mexaHuueckmit Bub-
patop? Ho ypapHble MexaHM3MBI
notpebyior MHOro mecra B TecHOM
CKB@XMHE, OHM HEHafeMHbl, fa M
NOCTOSHHBIE YAapbi CTaNM O CTalnb...
A uTO, €cnM.. 3BYKOBBIMM BOMHa-
mMu?! Bepb oHu HeBecOMBbl, HO pei-
creue ux Oyper coBeplueHHO aHa-
FIOrMUHO TEM 3KE€ CaMbIM MEXaHude-
CKMM «LEnUKam».

Mocrasunu cepmio  MoAENbLHBIX
3xcnepumeHTos, utobbl npoBepuTh
wm3HecnocobHoCcTL MAeM. 3BYK MNpH
yactorax 8 500—1000 'y gericreu-
TENnbHO 3alWMLLan CTEHKM OT ocag-
ka. bonblwe Toro, nop ero Bosgei-
CTBMEM BHYTPM COJNIEBOrO pacreopa
HaunHanock 6EypHoe obpa3zosaHue
KPOXOTHBIX KPMCT3/JNMKOB, KOTOpPbIE
Terepb CTAaHOBMAMCL BCEro nuillb
NErkMMK  <raccakMpamm» B MOYTH
NpecHOM, a 3HA4YMT, MPaKTMYECKH
6eaobugHoi sopel

Kakum pomweH 6bith Hanyuarens
3ByKa pns paborbt B ckBauHe?
KoHeuHo e, npepenbHe KOMMaKT-
HbiM, MPOCTBIM M HAOENKHBIM, ITH
TpeboBaHMst M CTanu rnaBHbIM OpH-
EHTUPOM B TOUCKAX KOHCTPYKLMM.
B pesynstare asywouanyuarens 6bin
cobpaH BCEro nuilb U3 ABYX AeTa-
neil Ha Ban, Bpawarowmit CTynexHm
Hacoca, MEeXAY A[ABYMS COCEAHUMM
CEKUMAMM HacapMnM [ABA METannu-
HEeCKMX JMCKA C  OTBEPCTUSAMM.
Himxuui guck  Bpaujaercs Bmecte
C Banom, BEPxHuiH BCerpa HenogBu-
KEH, OH MECTKO COefiuHeH CO
CTEHKamMM Kopriyca Hacoca. Takum
obpasom, korpa Ban Hacoca Bpa-
LLaEeTCsl, OTBEPCTMS B [AMCKax TO
coBnagaiotr — rnpoxos HedreBons-
HOM CMECHM OTKPbLIT, TO OKa3bIBaIOT-
C5 NEPEKPBLITBIMM — M TOTAA MuA-
KOCTb pPE3KO OCTaHaBNMBaerTcs, Ha-
TONKHYBLUMCb Ha NpensTcTeMe, MO-
nyyaeTcs TaK Ha3blBaEMbiid rMApas-
nuueckmit  ypnap. CmeHa noauumi
«3akpbit — cBobogeH» npoucxo-
Aut ouenb Bbictpo. Yacthie ruppo-

yoapbt M nopoxpgaror  konebarus
3BYKOBOM 4acToThbl.

Ho oamHo pgeno — MmopgenbHbie
3KCMEPHUMEHTBI M OCTPOYMHas no
CBOEN HAEee KOHCTPYKUMS, COBCEM
Apyroe — pabora B peanbHOM
cksaxxmHe. He noepemst nu rup-
poyanapbl camoMy Hacocy? Mexgy
KaKMMM M3 [OECATKOB CEeKUMMW cTa-
BMTb Manyuatenb? 3Byk KakoM Mouy-
HOCTM M YacTOTbl JAcT Haunydiumi
apgekt? Yrobwm nposectu Bce Le-
obxopMmbie MCCREOBaHMS M pPac-
yerhl, tpeboBanach Nomouwlb OMaiT-
HbIX CreLManucroB-akycTukoB. U ne
CRy4YyaiHo, UTO 3a MOMOLLbIO TIO-
MeHUbl obpatunucs B MOCKOBCKMH
MHCTMTYT ‘— K YyueHsim naboparo-
pum cerlicmoaxyctiku. Pabotbl moc-
KBMYEH NO 3BYKOBOH paseegxe
Heap 4 6Gopbbe € mMomowpbio 3Byka
¢ napauHoBoit npobkoit cranu xo-
powo usBectHel. OHM nomornu pac-
CYMTaTh ONTMMAlibHBIE NapameTpbl,
KoTOpbiMK pomkeH obnagars uany-
yarenb. 3areM NPOBEnM KCIbITAHUA
Hacoca. BHawane Ha noBepxHOCTH.
3ByK HafieKHO 3awjMuian ero [axe
Torpa, Korpga Hacoc hepeKaumsan
TONBKO CMIIBHO HAaCbilLEHHYIO COns-
mu Bogyl A notom «o3ByueHHbie»
HacoChl OTNMUHO BblfiepKanu 3K3a-
meH, pabotas B HedTsAHbIX CKBaXM-
Hax Camotnopa.

Urak, 3syx obpen ye pAse Ho-
Bbie npogeccun Ha HedTenpombic-
nax. Ho Bce nu cnocobHoctu ero
ucuepnatbi! [JlaBalite cHoBa Bep-
HEMCS K TOMY, 4YTO TMPOMCXOZMT
nop 3emnei. Mbi  ye roBOpunM
o npobke M3 necKka M rAMHLI, KOTO-
pas Hepefiko 3aKyropuBaeT CKBa-
»uHy. Ytobbl pasmbite ee, non
3eMnio NMPUXOLMTCA 3aKauuBaTth NoA
Gonbluum pasneHuem Bopdy, cospa-
BaTb B CKBa)MHe paspexeHue
¢ nomouwbio ocobbix Hacocos. Ho..
yepes HekoTopoe Bpems HedTh,
npuMTeKalowas K CKBaXMHE, HaMbl-
Baer HoByio npobky. A uTo, ecnu M
B 3Tom cnyuyae nonpobosarb 2ByK?
Ecnu MoLyHBIMK 3BYKOBBLIMM BONHa-
MM BCTPSXHYTb KaK cnepyer rnpusa-
GoitHyro 30Hy nnacral

B nepsom npubnureHmu HekoTo-
pbsie 43 nocnefcTeui  3BYKOBOM
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BCTPSCKK MmO¥HO Bbino npepsuaers.
To owumas, To pacTsirusas nopoabt,
3ByKOBbIE BONHBI, cueBmpaHo, Byayr

CTPEeMMTbCS  paspylwmts npobky.
Tpewmtk M nopsl B nopopax Ha-
uHyT ¢ Gonbliod yacroToM TO yBe-
NMUMBATBLCH, TO YMEHbIUATLCS, M Nof
3eMNIed MOKEeT BO3IHMKHYTh HeuTo
spoge BubOpauuoHHOro Hacoca Ans
HedTw M KOHBelepa pans 4acTuu
paspywieHHon nopogetl.. Ho 370
ewe He Bce. B Hayke paBHO u3Be-
cTeH TakoW 3(eKT: 3ByKOBLIE BOJI-
Hbl 3acCTaBASIOT CHNMBATLCSH, YKPYN-
HATLCS MMKPOCKOMMUECKME MNy3biPb-
KM rasoB, KOTOpble BCerfja €cCTh:
B pactBOpeHHOM Bupe B nioboit
MUAKOCTU. A CHEfiOBATENbHO, MOK-
HO MPEAroONOXKMTL, HTO YHPYMHSIO-
wuecs nopy BO3REMCTBMEM  3BYKa
ny3eipbKM YCTPEMSATCH BBEPX, CO-
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3naBas  AOMNONHMTENBHYIO MOALEM-
HylO cuny, ysnekas c¢ coboil u
HedTb, W YacTMiubi MECKa, TAMHBI.
bbin nocraBneH npocteriluui IKcne-
pumeHT: obpaser, nopopbl, nopHs-
TOM M3 CKBaMuHbl, MOMECTUNM Ha
u3nyuarens 3BYKa, KaNHyNnM Ha He-
ro riMyepMH.. M TMOBEPXHOCTbL
HMAKOCTM ryCTO BCMEHMNach oOT
nysbipbkos rasa! Tenepb yx TPygHO
EbINIO YCOMHMTBLCS B TOM, uTO 3BYK
cnocobeH BoBneub B MonezHyio pa-
6oty u BCnnbiBatOWME MY3biPbKU
raza. HakoHey, 3Bykosbie koneba-
Hug — 3710 6bINO gaBHO wm3BECT-
HO — MOHMMKAIOT BA3KOCTL HEQTH,
NO3BOMSIOT €4 C MEHbLIMM conpo-
TUBNIEHWEM TEub K CKBAaXMHE o
nabupunram TPEWMHOK M nop
B nnacre.

OpPHEHTHPOBOUHBIE  pacuyeTel M
3KCNEepPUMEHTEI Ha chneyuanbHO Co-
34a8HHOM CTEHAE, rae MofenupoBa-
N¥ nof3emHble YCNOBUS, rokasanu:
«pPacTpACTM» HehTAHON MNacT MO~
HO TORBLKO OUEHb CHIbHbBIM 3BYKOM
c qacrotoit npumeprHo 14—16 klu.
Ero reHepatop posKeH uMmerb
MOUHOCTD HE MEHbille [AEeCSTH Ku-
nosarr. Takoro reHeparopa y uc-
cneposatene He 6wbino. Cranu mc-
KaTb, KTO BbI MOr rNMomoys B cosga-
HMM HyKHOM annapatypbi. M ckopo
BbISCHMNOCh, YTO MOLYHBIE aKyCTU-
Leckme reHeparopst cozpalT
B CeeppnoBcke COTPYAHMKM M CTy-
AeHTbl  YpanbcKoro MonurTexHuue-
ckoro uHcruryra. [lpaepa, renepa-
Topbl Mx pabotanu Ha Gonee Bbico-
KMX uacrtotax, uem Tpebosanoch
ANs HeQTAHMKOB, CO3fABaNMCh OHM
COBCEM ANs APYrod uenM — Ans
BbICOKOUYACTOTHOrO Harpesa Crafib-
HbiX 3arotoBoK Ha Bonmckom as-
TomobunuHom 3aBoge umenu 50-ne-
M CCCP. Ho onbit cBEepAnoOBCKMX
CcrneuuanmMcTos — COBEPIUEHHO Ans
HMX HEOMMAAHHO ~— mMpHLLesncs
KCTaTU U Tenepb, KOrga Hy»XHo 6bi-
no «obyumtb» 3ByK HOBOM npodec-
cun. OHu paspaboranu reHeparop
C HYHBIMM MapameTpamu U NMomor-
N4 B CO3[aHUM CAMOTO 3BYKOM3Ny-
yarens, KOTOpbid poOsKeH Obin pa-
6oratb Ha 3¢pexTe Tak HasbiBae-
MOM  MarHMTOCTPMKUMM ~— crocob-



HOCTM HEKOTOPLIX CMNaBoOB Kone-
GatbCs, MEHSTL CBOM rEOMEeTpuue-
CKMEe pasmepbl CO 3BYKOBOM 4Yacto-
TOM, KOrpa Ha HMX NomaloT nepe-

MeHHOE 3neKTpUMYEecKoe Hanpsxe-
Hue.
WU Bor HacTynun peHs nepsoro

UCNbITAHMUS,

K 3abolo ckpammHbl onycTunu mua-
nyuyarens ~-— TMO4YTH [ABYXMETPOBOM
AMWHBL LUMAMHAP, Ha MNOBEPXHOCTH
BHSIOUMAKM COEAMHEHHBIA C HMM Ka-
6enem renveparop. Heckonbko ua-
COB Mpofonkanack nepeas 3BYKO-
Bas «BcTpsicka»n. B peaynbrare no-
TOK HedTU U3 CHBaMMHbL.. yBENU-
4Mncs nout B nontopa pasal

flotom 6binu McnbiTaHus Ha fe-
catke ppyrux ckBamumH Camornop-
ckoro mecropoxpgenus. Hexortopeie
M3 HMX okazanmch euwe bonee ypau-
HbiMM, uem nepsBoe. Cnyuanucs M
oTHOCMTEnbHBle  Heynmayu -— b6es
atoro He 6uisaer B Gonbiuoi pabo-
Te. Ho ceropHs TtBEpAO MOMHO

PR

-

€Ka3aTb: 3BYK OMpaBfan HaAemgbl
uccnepoBarene. Ha Camotnope
paboraloT ye COTHW «O3BYHEHHBIX»
HacoOCOB, THICAYM TOHH TIOMEHCKOM
HedTH, Ao6biTOM ¢ Nomolybio 3BY-
K@, MHYaTCsi  CTanbHbiMM  PYyCnamu
He(pTenpoBoOfOB K ruradTam Hedre-
XMMUK, K TENNOBbIM 3ﬂeKTpOCTaH-
uusm. A mornopble yuyeHbie M MH-
weHepbl u3 Mockssi, TromeHu, Huox-
HesapToBcka, Ceeppnoecka, Tonbsar-
TM, TPUMHMMaBLUME YuyacTMe B 3ToM
saHeNwel pabote M ygocroeHHble
3a Hee npemum JleHMHCKOTO KOM-
comMona, MNpOACIMKAKT MHccneaoBa-
Hus, coagaloTr HoBoe, Bonee coeep-

IEHHOE TfOKOoNeHKe aKyCTMHecKok
annaparypsbt ans HeTAHMKOB
CTpaHbi.

A. CUPHUAOHOB

Pucynxu B. NMANMUHA
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MAPTOHDI:
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KTO CAEQYIOLWUN?

Yem rnybxwe B crpoeHue mate-
PHU . NPOHMKAIOT (PUIUKM C NO-
MOLYBLID CBOMX MHCTPYMEHTOB, TEeM
fICHEE  CTaHOBMTCSH, YTO  CROXK-
HOCTBIO ycTpoMcTBa M BeckoHeuHbIM
MHOroobpasuem  cBoicTB arom
HaNoOMMHAIOT BCeneHHylo. 10 nof-
TBEPMAAET HeHaBHEE OTKPbITME B
(PU3MKe 3NEeMeHTapHbIX 4YacTHu.

«300JIOTMHECKMIA NEPHO[L»

Uro moxer bbith npoue M oue-
BMAHEE MCTMHBLI: 3eMns Bpaujaercs
Bokpyr Conuuya? B 1901 roay ¢ppan-
uys M. TleppeH B crarbe «Spep-
HO-MnaHeTapHas  CTpyKTypa aro-
Ma» BbLIABMHYN TMNOTe3ly — 35EKT-
POHBI-NNAaHeTbl Kpyarcs no opbu-
TaM OKONO [ONOKMTENLHO 3apsi-
KEHHOro sgpa-conHua. M  noutu
uenblXx pecsTs netr MoxHo 6bino
BOCXMUIATLCR: KAK BCEe TMPOCTO ™
KpPacMBO YCTPOEHO B MMKPOMM-
pe!l — noka 31y mpaunnuio He pas-
pywun ID. Pesepdopn. OH, kak mbl
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NOMHMM, nepBeim obcTpensn aro-
MBI  BewecTsa anb@a-yacTuiamu.
PonbiunHCTBO «CHapsfoB» nponera-
Nlo CKBO3b TONCThIM KyCOK ¢honbry,
kak ecnu 6t oHa 6Bbina npospau-
Hoi. CnepoBarenbHo, atoM B ue-
nom, 3710 Gbno. ouesupHO, npep-
craensier coboit Becbma pbixnoe ob-
pa3ocBaHKMe € MHOMECTBOM MyCThbixX
obnacreii.

OpHako, K YAMBIEHMIO YyuYeHbIX,
HEKOTOpPbIE anbga-yacTuLsl MCKPHMB-
NANM CBOIO TPAEKTOPHIO 3BMETHBIM
obpa3om, paxe nosBopauvBany Ha-
3ag. BeiBopg Mor  Owith TONBKO
OfMH: OHM CTanKMBanNUCb C YEM-TO
HEMPOHMLLAEMbBIM M TBEPAbIM, ITO
6binu atomHble sgpa.. fla, npep-
nonoxexne [Meppena «ak 6yaro
nogTeepamnock. Ho TopikecrsoBath
6birio paHo. Pesepdopp BnoMun B
PYKU (PUIMKOB  MOWHEHLUMH  UH-
CTPyMeHT rosHatus — obctpen
aATOMHBIX MMLUEHEW CHapsgamm-
npobHukamu. 3T aTOMHO-apTMAINE-
puiickue 3annet apobunu sppebes-
M He TONbKO BEWEeCTso, HO M



npexHue rnagkMe M
Hbie» B3rnsgbi.

B 1914 ropny Peszepdopn nop-
sepr obcTtpeny snexktpoHamu BO-
popon. TMpu 3tom  HeliTpanbHuie
aTomkl BAPYr CTAHOBMAMCL TORO-
HUTEALHO 3APAKEHHBIMUI  YUEHbIN
OTOMAECTBMN MX € MONOMUTENLHBIM
33psfOM, HaXOASUWMMCS COrnacHo
saepHo-nnaHerapHon mogenu [lep-
peHa B ULeHTpe aToma BOAOPOAA.
Tak 6bin oTkpeit (Mms pan Pesep-
¢opna) npotod. B 1930—1932 ropax
toT e «aprobcrpen» BBIGMA M3
Hegp sAapa HOBYK HacTuuy ~—— Hewl-
Tpon. Cmeicn Tabnuubl MeHgene-
esa cran siceH. Kasanoch, Tteneps
BCE& B MHUKPOMHUPpe CTano Ha CBOM
mecra. OpgHako Bckope 6GykeanbHoO
XNbIHYnYM BCE€ HOBbIE M HOBbie CO-
obuweHns 06 OTKPLITUM HEXOAHHbIX,
wkasanock Obl, NMWHMX, Henpoiwe-
HbIX, 3NMEMEHTAPHBIX YacTHy.

MNosurpoH, HeHTpMHO, MiO-, nNK-,
Ka-me30Hbl, nambga- M curma-ru-
MEPOHB!, AHTUMIPOTOH, AHTUMHEHTPOH,
KCU-MMHYC TMMEPOH, aHTH-CMrma-
MMHYC FUMEpOH, MHOrouMcneHHsle
pesoHanchl (yueHbie aonro crnopu-
NK, CHYMTaTL NM WX 3@ 3INEeMeHTap-
Hbie YacTMubl), CemeHcTBOo rcu-
yactuy... Yucno anemeHTapHbIX Hac-
THL, AOCTMINIO ABYX cOTeH — Gonb-
we, uem 3nemeHtoB B tabnuue
MeHgeneesal

OropueHHbie Heypaued  MHOro-
YUCIIEHHLIX MOMBLITOK CUCTEMATH3IM-
PoBaTh 3TOT COHM  3NEMEHTAPHbIX
yacTuu, HaBectu Tyt xots bbi oTHO-
CUTENBbHEIA NOPAKOK, (PU3MKKM Npo-

«npuyecaH-

3BanM 3TO BPEeMS «300N0OruHYEeCKUM
nepuogom»,
(B T€ BpeMeHa KTOo-TO «pany

wytku» nopcumran, uto ¢ 1911 ro-
A@ 4YMCNO 3NEeMEHTapHBIX 4YacTuy
yABaMBasOCh  Kawable 11 ner
(cpepHuly nepmop conHeyHoM aK-
TuBHocTH!). OH we oTMerun, 41O
TOYHO Tak e (nuwb HeMHOro mepn-
nevHee, scero Ha 1 npouenr) pac-
TeT-A€& M uMcneHHoctb ¢(pm3mkoB, Ho
Torpga nonyvanoch (3apgaua Ha crnox-
Hble npoueHTbr), Yto yepes 13 7bI-
cau ner Ha 3emne bGyper poOBHO
CTONBKO (PH3IMKOB, CHOMBKO OTKpPbI-
70 bymer K TOMYy BpemeHM 3ne-

MeHTapHbIX 4YacTuy. U Kaxcabiit du-
aMK CTaHeT creumManuavpoBaTbcs Mo
ceoeit cobcrBeHHONM uyacTuue, M
kaxpbiii Gyfer npocnasnex.)

Ho B obwem-to, yueHbim 6bino
HE [hO LWYTOK: «3NEMEHTAPHBIMUY
MOHO HasblBarb TpM, NsTb, Hy Ae-
csitok  Mukpoobrektos, He 6onb-
we! Cuet e Ha COTHM O3Hayan op-
HO: (M3MKa 3SNEeMEHTapHbIX 4HacTuy
CTOMT fepen CHOXHeHwMMKu npob-

nemamu. Tenepb Heobxopumo 6Gbi-
JIO y»Ke He OTKpbiBaTbh HOBble 4Hac-

THUBI, a.. 3aKpbiBaTb CTapble.

«B U3NOMEHWM
ANd NELEXOHOB»

M3BecTHOE HBIHE CNOBO «KBapK»
nepekoyeBano B MMWp 3NEMEeHTap-
HBIX YacTML NIErKO M EeCTECTBEHHO...
M3 pomaHa MPRaHACKOro nucarens
A. [xoiica. Tpe6Goranocb Haseatne
Ansi obo3HauyeHUs IUNOTETHUECKMX
cybuactmy, Kotopble npereHgoBanu
Ha pOJib MCTMHHBLIX KUPNMYMKOB Npa-
marepun. DTH YacTMUbl NpuAyMan
aMefr MKaNCKuH (pU3MK-TEOPETHK
M. Tenn-Manx B 1964 ropy. On e
nogbickan MM M MMsi B (paHtTacma-
ropyyeckoM pomase [xojica.
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Buamumo, He cnyuaitHo enn-MawH
obpartuncs Kk TakoMy Mpoussefe-
HMIo. OH 5BHO XOTEN MOAUEPKHYTb
KpaiHioto HeobbiuHOCTL, PaHTacTHu-
HOCTh HOBBIX HacTwi.

ilowanyi, camoe cTpaHHoe B
KBapKax 70, Yto BCe OHM obnapator
OpobHeiM 3apsifioM. Duankam npum-
Wwnock TyT MpeofoneTb TPYAHbIA
ncuxonormueckuin  Gapbep. Bepw
cyuTanoeb aKcMomol, camo coboit
pasyMmelowMMcs, YTO 3apsifi 3MeKT-
porHoB (unu pasHblie emy ¢ obpar-
HbIM 3HaKOM 3apsfAbl MNPOTOHa M
NosuTpoHa) — 310 HamMeHbLlas
BO3MOXHas MOPLMS 3NEKTPMHECTBa,
Hepyummas M Hepenumas. Ho keap-
KM NOTOMY M KBapKM, YTO [ANs HUX

BO3MOMHO HEBO3MOMXHOE: OBHOMY
M3 Hux 6bin npunMcaH  3apsg
+2%/s, Apyrum mno —'fs.

Yausnano (4 papgosano opHospe-
MEHHO) M TO, UTO BCEro TPEeX Keap-
k0B — wux obosnaunnu 6EykBammu
P, 0, A — 6eino pgocratouHo Aans
KOHCTPYMPOBaAHMS M3 HMX, CHNOBHO
u3s perckux Kybukos, 6Gonsworo
4YMcNa OTKPBITBIX K TOMY BPEMEHM
3MEeMEHTaPHBIX YacTML.

B 1965 ropy B >xypHane «Ycnexu
dU3UUECKMX HAYK» M3IBECTHBIA CO-
BETCKMI (UMK aKapemuk F. 3enb-

R0BMU nuwer cratbio «Knaccugu-
Kauus 3NeMeHTapHbIX yacTuy
«B  MINOMeMM ANsl  NeexofoB».

Yike camo HasBaHue MOpUEPKHBa-
fo: TEnepb TOHKOCTM MMKPOMMpa
MONHO NPOCTO M SICHO OBBACHMTDL
KaXKAOMY,

Kasanock, Hactynwna [ONroMpaH-
Has nopa, Korga MoxHoO 6buio «3a-
KpbiTb» GONBWMHCTBO 3NEMEHTap-
HbIX uYacTML 3a HeHafobHOCTBIO
Befib OHM 6binu cocraBHbIMMI

B camom pgene, ecrb Tpu copTa
NepBOKMPIIMUMKOB, TPM  KBapKa,
KoMBMHMPYH MX — M nOnyuumiub BCE
naubonee BaxcHbie 3NEMEHTApHbIE
vacTuubl. TaK, ckamem, NPOTOHY M
HeMTPOHY OTBeualoT TpPpMaAbt ppn
W pnn.

Jlerko npoBepMTb, HYTO B MNepsom
cnyyae CyMMapHbId 3apsp ecTh
42/, +2[3 —lfs = nmoc eauHMUa,
Kak M ponHo ObiThb ANs NPOTOHa,
BO BTOpOM (AN He®WTpoHa) Hme-
em +2%3 —!f3 —![3 — 3apsn wyne-
BOM.

3enbgoBMu nucan B crarbe, 4TO,
BO3MOMHO, ¢uanku pobpanuce A0
arommima HOBOTrO THMa, BCKPbUK,
TaK CKasarb, HOBbIK MN1aCT Marepum.

MPUMETHl NPUAYMAHDI
ChILLIMKOM

OkpbineHHble  (PU3MKM  MCHaNK
kBapku. 3Hanu o Hux mano. [llomc-
k4 6binM  TWATENBHbI M AnNKTeNb-
Hbl — Moyt pBa pRecstka nert!
Keapku wMckanu B BO3AyXe, B BOAE,
B TBEPAM, Ha 3emne M B KOCMoce.
Po3eick BenM B OKeaHax, MeTeopwu-
Tax, Kocmuueckux nyuvax. leitanucs
co3path KBapKM Ha YCKOPMTEMSX...

Mouckn npopomxkanucs, Ho 6es
ycrnexa, uYTo oOueHb pa3ouapoBbiBa-
no. Kak uacto 6miBaer B nopobHbIX
cnyuasx, NPUMNAMB MHTEpeca K KBap-
Kam CMmeHuncs ornueom. CkenTuku
CTanu yTBEPAATh, YTO TaK M. AOIMKHO
6bino cnyumrbcs. Bemp xors npu-
MeTbl «rpecTyrnHuKa» ObiniM TOUHO
M3BECTHBI, HO OHM BCE OKasanMchb
NPUAYMaHbl CaMMM  ChILLMKOM! Uro
Kknaccupuraumsa 3NeMeHTapHbiX 4Yac-
TML, H@ KBapKOBOM OCHOBE, HECOM-
HeHHO, OHEeHb YygnauHa M noJesHa,
OpHako HafiesTbCH, UYTO KawAas u3
BLIOYMOK TEOPETMKOB [MAOMKHA Ma-



R

6binio  6bt

TEpUANMU3OBaTbCH, Cruil-
HKOM HaMBHO.
BCI‘IOMHMTG, HacrtauBanm CKenrTu-

KM, MCTOpMIO Tennopofa M dnoruc-
toHa. C ux nomouwkio 8 XVIll Bexe
npekpacHo oObGLACHANM OuYEHb MHO-
rMe sBJIEHMSi — OT ropeHus Ten po
WX HarpesBaHMs M oxnawpaeHus. Teo-
pus Tennopoga 6bina npekpacHo
paspaboraHa. Cagu KapHo B TpM-
AUaThIX rofax MpoLWOro BeKa ¢
NOMOWbIO MOHNTUS Tennopopa co-
3fan, Kak M3BecTHO, TEOPMIO Mapo-
BbiX MawuH. TeM He MeHee nocne
TOro, Kak B CO3HaHMM CHU3MKOB
YKpenunoch MOHSTHE O 3aKOoHe COo-
XpaHeHMsi M nNpeBpauieHusi 3Hep-
riM, Ternnopog 6bin orbpoiieH M
3abbit. O ¢norucroHe 3abbinu ewe
paHbuie. A Befib yueHblM NpoLUTo-
ro Kasanoch, yro ¢axktei M Habnio-
AeHusi BnactHo 7TpebytoT npMaHa-
HMs Tennopopal

Jlyuwie ofMH pas, Kak roBOpMTCS,
ysupgerb, uem... B XVIl Beke yue-
Hble BrepBble 3arnsiHynM B MHUP
MenbuaniiuMX 'CcylecTs: 1o 6bin Bek
pacuBeta MMKpPOCKoONMpoBaHus. [lo-
TPSCEHHbIE HaTypanMcTel pasrnsge-
nM  non  NMH3aMM  MMKPOCKOMOB
CRoOXKHeMHLMKe CTPYKTYpPbl. A HNMH3bI
6bINM MNOXMMM: OHM TaK MCKaKanu
usobparkeHms, uTto NO3IBONANM, Ha-
npumMep, TMpM MKENnaHWM YBUAETL B
NSArylWaybMX MKPWHKaX... YMeHbLUEeH-
Hble Konuu B3pochbix nsryuek!
Torpa B ymax uccnepoBareneil ec-
TectBeHHbiMm  O6pasom  BO3HMKNA
mbicnib © GeckoHeuHOW BepeHuue
BNIOZKEHHBIX APYr B pApyra 3apo-
AblLen.

lMNopasurenbHo, HO celvac Heuto
nogo6Hoe nNpPOMCXOAMT M B sAEp-
HOM hU3UKe.

Benb yckopurens — 3ro ruraHTt-
CKMIA «MMKPOCKOM», BHELLHEe, npaB-
Aa, Mano TMoOXOMuiA Ha CBOEro co-
6para No cembe HayuHbix npubo-
pos. [lyuky uacTtuy B Yyckopurene
COOTBEeTCTBYEeT CBETOBOWM MOTOK B
MMKPOCKOMNE; CNOXHOM 3NeKTPOH-
HOM perucTpupylouiei annaparype
{AerexTopbl, cHETYMKM, nOruHeckue
M BBIYMCIMTESIbHBIE YCTPOMCTBA) ~—
uenoBeueCKMM rNas, CBA3aHHBIK C
MO3rom; cucremam PopmupoBaHus

2 «IOHBIH TexHHE» N 10

M ynNpaBneHuMs mNyuROM pasroHse-
MbIX B YyCKOpMTEene uactuy (mar-
HUTHbIE JIMH3BI, KONNMMAaTOPbl, CH-

CTemMbl KOpPpPEeKLUKH) —-— onTMuecKas
cMcTeMa NMH3 B MMKpPOCKonMe,

Ocraetcsi gobaeuth, UTO B MMK~
pomupe (370 Ham obwbsicHuna ksaH-
TOBasi MEXaHMKa) uvacTula — 3TO
ewe M BonHa. MU awnanorus Gyper
MOSIHOM.

A Tenepb O pa3spewalrowei cno-
cobHocTn YCKOPHUTENA-MUKPOCKO-
na, OHa Tem Gonbwe, yem Gornblue
3Heprus pasroHsiembix vactuu. [ns
obHapyxeHus spgpa B atome (oHO
OKa3anocb BOBCe HE TOUEUHBIM, Kak
BHauane TfpepronaranM, a MMero-
wmum pasmep 108 cm) 6bino po-
CTAaTOUYHO 3Heprum  anbga-vacTuy
€CTECTBEHHBIX |PafMOaKTMBHbIX Be-
uiecrs, HECKONbKO MMUIITMOHOB
3NEeKTPOH-BONbLT, M3B, Kak B oOMNbl-
tax Pezepdoppa. [ins npowynbisa-
HUS CTPYKTYpPbl sfpa M COCTaBnsio-

‘UMX ero npOTOHOB M HENTPOHOB

HYJKHBI y)K€ NyuUKM UacTul, CBepX-
BbICOKMX 3Heprui. Hanomuum: uem
Gonbile 3Heprua HacTwi, TEM MeHb-
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we ANMHa WX BOMHBIL, TEM, clego-
BaTENbHO, MEHbIUME pa3mepb yoha-
e1cst «Pa3rnsfeTb» C MNOMOLUBIO
yckopurens.

N Bor 8 1970 ropmy yueHbie, Be-
pywue uccneposaHuss Ha CraH-
OPACKOM NUHEHHOM YycKOpuTesne
(CLUA), Hanpasunu nyyok 3nexTpo-
HOB, Pa30rHaHHbIX A0 BLICOKMX CKO-
pocTel, Ha MPOTOHBI M HEMNTPOHbL
Yxe paBHO O6bINO [OKA3aHO, uUTO
3TH 4YaCTHLDB] MMEIOT KOHEUHBIR gMa-
metp, nopspka 10—13 cavtMmerpa,
uto B 100 TBICSU pa3 MmeHbwe pas-
Mepa aromMa, M BCE HKe BEenuuuHa

usmepumas. Tak uTOo TMPOTOH M
HEHTPOH MOryt ObiTb aromHbimM
«MULIEHS MUY, W, uens B «sbnou-

KO», MOXHO MONbITarbCsi NPO30HAMU-
poBartb  BHyTpeHHee  yCTPOMCTBO
3TUX MallIOTOK.

Y craHdoOpackux ¢u3MKoB  Mo-
BTOpUnace uctopus Pesepdgoppgal
Pesepdgopn paccrpenuBan atom, ero
appo. Teneps e, obcrpenueas

3MEeKTPOHaMK MPOTOH M HEMHTPOH,
YyUeHbIE TOXE OTKPbLINK B HMUX Ka-
KMe-To obvektril DnexTpoHbt pas-
TOHSINM B YCKOPMTENE A0 3HEPrum
21 I'se (cokpaweHue gns munnuap-
[a 3NeKTPOH-BOSNBT),

OHK®  MOrnu

yxe npowynars pasmepsi B 10—16
caHTMMeTpa, TO ectb npubnuau-
TENnbHO ThICSUHbIE AONM OT AHaMeT-
pa nportoHa.

Kak 4 B onsitax Pesepgopaa, Bbi-
SACHMINOCh: MPOTOH M HEHTpPOH B
6onbes 4Hactu cBoero obnema
nycrbil — 3neKTpOHbLI B OCHOBHOM
NpOCKaKMBanM CKBO3b HMX, HE Me-
Hus cBoeHd Tpaektopuu. OnHako u3-
penKa npu coypapeHMu ¢ npoto-
HOM 3NEKTPOHBbI HaTbiKanucb Ha Ka-
KY10-TO mperpagy.

3™ MMKpPOOOBLEeKTHI aMepHKaH~
ckuit ¢puank-teopetuk P. DMeliHman
(v3BecTHBIX y Hac B CTpaHe Npex-
fe Bcero no «Mei{HMaHOBCKUM JieK-
uMsM no ¢uauker). paborarowmit B
KanugopHuiickoMm TEXHONOrMUECHOM
UHCTHTYTE, Hassan naproHamu.
(B otnuune or 3arapouHoro cnosa
«KBapK» 3TO HazBaHMe OBbLACHUTL
cosBcem mnpocto: oxo obpasosaHo
or aHrauwdckoro part — uactb.)

Utak, nossunoce ewe opHo pen-
CTBYIOLIEE JIMUC MMKPOMMpa ~—
naptoHst. He ecrs nu 310 BCE TE
e KBapKM, KOTOpBIE TaK JAONro' M
YyNOPHO MCKanu M HUMKAK He MOornau
obnapymwure? Ecnu 6 ypanoce pgo-
Kasarb, YTO B MNPOTOHE POBHO TPM
napToHa, 3ta rurioresa crana Obi
eule npasponofobHee. Bo Bcsikom
cliyuae, KeapKoBasi Mojenb, Bonpe-
KM Tpeficka3saHMsiM CKErNTMKOB, MNo-
nyuuna 6b1 MOWHYIO [IOAAEPIKKY.

Ho naprtoHsl (unu kBapkm?) cra-
BT Mepefi MCCNeAfoBaTeNsiMM ele
Gonee BawHbIA BOMPOC: KaKk e
BCe-TakW ycTpoeHa Marepus? Mo-
nekynbl COCTONT M3 aroMoOB, arTo-
Mbl — M3 sfpa M BPaLAIOULMXCS
BOKPYr HEro 3NeKTPOHOB, AAPO —-
M3 MPOTOHOB, HEHTPOHOB M APYIHX
vacTiuy. B ceoro ovepepnb, NPOTOH M
HEeWTPOH cnaraloTCsi M3 NapTOHOB
MNM KBapkosB.. Otuyero 6bt He npo-
AOMKUTL 3TOT nepeueHb?

10. YUPKOB,
AOKTOP XMMMYECKWX HayK

Pucyuku A. AHHO



PEHTTEH-HCCNIEJOBATEND

B 1912 romy, cemHanuats ner
cnycTsi nocne oTkpbitsi PeHrreHom
HOBOro BMAa Jlyyel, ero cooTeye-

CTBEHHUK HeMeukmit ¢Ppuamuk  Makc
Nays npeanonoxun, uto peHTre-
HOBCKOE M3JlydyeHue [OJKHO 06-"6-
A3Tb  CBOMCTBAMM  AMOPaKUUM —

npenomneHus. Bean peHTreHosckue

nyus no npupope CBoex nNycTh ga-
e M OuUE€Hb KOPOTKOM ANMHLI, HO
3NIEKTPOMATrHMTHLIE BOJIHBI, & 3Ha-
YMT, HA8 HMX PacNPOCTPaHSIOTCA BCEe
BONHOBble 3aKOHbL. OpHako Huuero
nogob6Horo O6Hapy»uTL NoOHauany
He ypaasanock. [Mouemy? EgmHcrBeH-
HbIM pa3ymHbim OBbsicHEHMEM 3TO-
ro ¢axrta OKazanoce Cchepyroulee:
ANMHa PEHTreHOBCKOM BOJIHbI He
6onuwe 10—8 cm, 170 ecTb couame-
pMMa C pasmMepamMM CaMMX arOMOB.
Mostomy wenu moboi Audpax-
LMOHHOM  PELUeTKM OKa3blBAIOTCA
AN pEeHTreHOBCKMX nyuyel uepec-
Uyp BEeNWKM, W TNPESIOMAEHMs He
NPOUCXOAMT.

Torpa Jlays npeanoxun wucnons-

Q*

30BaTh B KauyecTBe A[U(PPEKLHMOHHOM
peweTku kpuctannsl. Begb kampabid
KpucTans — 3TO  ynopsfoOueHHas
CTPYKTYPa, B KOTOPOH pPaccTOsHMA
MeXZy aToMaMM NPMMEepPHO Takue
e, KaK M pa3Mepbl CAMMX BTOMOB.

M BOT y3Kkuit Ny4OK pPEHTreHOoB-
ckmx nyueid Guin HanpaBneH Ha KPM~-
cTann, no3aAu KOTOpOro pacnono-
wuny  GoronnactuHky. llocne 3kc-
nosuuMM Ha NNAacTMHKe BOKPYr
50m.|.uoro HEeHTpanbHOro nsTHa, Ko-
TOpOE CO3[anu nyuM, npowegiume
CKBO3b KPMCTanm no nPsimo#, yue-
Hole yBMgenu ewie psif HeGonbuwimx
nsrHeiwex. [losiBNeHue 3THUX NSATHLI-
weKk MOXHO BLino oBbLACHUTL TONL-
KO NpEenoMneHHeMm, AudpPakumen
PEHTTEHOBCKMX NYuyei B KPMCTANnmM-
YeCcKOH pelieTKe.

B nalliM AWM rosiBunach Uenas
orpacns HayKHM -— pPEeHTreHOCKo~
NMsi, — rNaBHLIM [ENOM KOTOPOH
CTano u3yuyeHMe CTPOEeHMs Beuie-
CTBa € TNOMOLLLK PEHTreHOBCKMX
nyues.



fo HegaeHux Nop pPEHTreHOBCKHE
nyuu obszarennHo nponyckanu ue-
pe3 KoanMmarop — WieNb, M fyun
npespawjanuMch B Y3KMH NYYOK,
OH-To M obecneunsan uerkoe, pes-
Koe u3obpawesue Ha PeHTreHo-
rpamme.

Hasaitre paccmorpum noapobuee,
HaK PEHTreHOBCKME NyuM UAYT CKBO3b
KpuxcTann.

B wkonbHoM ¢usmueckom kabu-
HeTe Bbl HaBEpPHsAKa Bugen mopae-
AM KPMCTaniuuecKux pelletok pas-
HeIX BeuiecTs. PasHouserHble Wapu-
KM CHUMBONM3MPYIOT ATOMBI, & Npo-
Xxo4sulue CKBO3b HuX cranbHbie
NPOBOMNOKH  MOAENUPYIOT NAOCKO~
CTH KPMCTaNMUECKON PeLueTKM.

Tak BOT, KOrAa TAKONK y3KuMiA, Ha-
NnpaBneHHbIR, WnW, KaK roBopsT, cne-
UManyCTbl, KOMNMMHUPOBaHHBIN, NYYOK
MAET CKBO3b KPWCTaM, u4acTb Jny-
uei csoBOAHO NpPOHMMKAET B npo-
CTPaHCTBa Mexay AaTOMaMu, HeKo-
TOpble CHaunepcku nonagarT B
LEeHTD aToma M MOTNOW3IOTCH MM,
HEKOTOPble MAYT NO KacaTenbHOM K
aTOMaM M PMKOLWETUMPYIOT NoA pas-
HbiMK yrnamu. Benuuuna yrnos or-
paMeHus, HanpasfieHue faNbHed-
LWero ABMIKEHMsI fyud, MOHSTHO, Be-
NMUMHBL Cliyuaiitble. VX HEBO3MOM-
HO npeayrapnats, tem Gonee uro Ha-
cTosilliue arombl Boece He Bunbspa-
Hble LUAPMKM, KAK M30BpPamaroT ux
Ha mopaensx. Y Hux Gonee cnox-
Hoe cTpoeHue. ATOMOB B KpucTan-
ne 6GecuucnenHoe MHowecTso. Hu-
KTO HE B COCTOSIHMM MPEACKa3aTh,
CKONIbKUX ATOMOB KOCHETCsi Nyu Ha
CBOEM NyTH, CKOMbKO pa3 OH PMKO-
werupyetT -— npenomurcs. M Boc-
CTAHOBMTL 38AHMM 4HYUCIIOM BCE 3ur-
3aryM AyTH fyua TOXXe HEBO3MOIKHO.
Jlvwib Ha Mogensax KpucTannHueckue
pewerku 6Ee3yKopusHEHHO Tpa-
BunbHel. B pgelcrBurensHocTu  Ta-
Kux pelnerok He 6wiBaer. Bce 3to
AeNnaeT KapTuHy OTpPaXeHus pane-
HOM OT wMfeana; OHAa HANOMMHAET
cKopee Kpueoe 3epkano. M cne-
LManMCTaM 3a34aCTyi0 C  BENMKMM
TPYAOM ygaercs  pacuindposars
PEHTreHOrPamMMy, BOCCTAHOBHTL MO
Heil XapaKrep MPOCTPAHCTBEHHOro
PACrnoONoMeHMs AToMOB.
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O6nerunTs 3apgauy pacuiMgppPOoBKH
M PpelMiIH  MONOAbIE COTPYAHMUKH
UuctutyTa M3uxM TBEphoro Tena
AH CCCP, kanguBatel (M3MKO-Ma-
TEeMATHUECKMX Hayk Buranuk Apu-
croa, Msan LliMatbko u EBresimi
Lliynakos. [lpexae Bcero emecro
y3KOrO, KOMMMMMPOBAHHOIO fyuKa
OHM NPEeAsfOMMIU HCNONb30BATH LUK~
pokuii, nawe Gonee TOro, pacxogs-
UMMCH MyYOK.

Kakoii B 3Tom pe3oH! Mei roso-
pum, uTo Ha OBbLIMHOW peHTreHo-
rPaMMe, MOMYuYEHHOl MPH MOMOLM
y3koro nyuka, B cepeasHe nony-
vaercs Oonbwoe nATHO — chep
Tex fyuei, KOTopPbie NPOLUNK CKBO3b
KpMCTais, He npesomuslinck, [u-
¢pakipno paor Gonsilleir uacTsio
OKpauHHble Nyuu nyuka. OHu Besb
He uAyT CTpOro napannefbHo, Kak
B CBETOBOAE unNu nasepe, a pac-
XOAATCS M NagaloT Ha NOBEPXHOCThL
KpucCTanna He nog npsmbiM yriioM.
Jlyuu  wmupokoro, pacxogsuierocs
Nyuka NPakTuueCKM BCE NafaioT He
NepreHaUKynsipHO, @ HAKNOHHO K
NNOCKOCTH Kpucram\uqecuoﬁ pewer-
ku. M nostomy Gonblie nyueit pu-
KOWeTHpyeT, W fyueld, y KOTOpbIX
yron nageHus Ha Kpuctann Oysner
paBeH yrfly OTP&XEHWs, Towe Oy-
net Gonbwe. To ecTs yueHule no-
WK, KaK FOBQPST, OT NPOTHBHO-
ro. Yrobul nonyuurs ueTkoe, npa-
BuNbHOE npefcTasneHe o CTpoe-
HuM BellecTBa, OKaszanoch Heobxo-
AUMBIM C CAMOro Hayana HanpaBuTbh
PEHTFEeHOBCKue Nyuu Kax 6wl Henpa-
BUNBHO: He MPSMC CKBO3b  KPu-
crann, a no KacarennHol. Takwum o6-
Pasom, «npoBouMpys» BHauane no-
rpeiiHoCTh NyTH fiyud, yueHble GbicT-
pee u .ycnel.unee BbISIBNAIOT B KOH-
L€ KOHLOB MOrPEWHOCTH CTPOEHUs
KpMKcTanna.

OgHako Npu 3KCMEePUMEHTANLHOM
OCYLUECTBNIEHMH ML EeH BO3IHMUKNA NpPO-
6nema Ttakoro popa. Ha npakrtuke
pasmep MccneayemMoro kpucTania
3avacryio OblBaeT HeBenWK — MO-
psiaka ogHoro munnumerpa. (Kpu-
crann Bosbwmx pasmepos  nubo
CNOMXHO BbIPacTUTh, 5Mbo 3atoro He
AENAT CNeuWanbHo, MOCKONbKY C
yBENMUEHHEM pa3MepoB KpuCTanna



Pe3KO BO3PAacTaeT M UMUCAO Hapy-
LEHUH ero KPUCTENNUUECKOH pe-
werkn). Ho Ha maneHbkiin obpa-
3el, fAame KOrga ero ycraHaBnu-
BaioT BMNOTHYIO K pEHTI'EHOBCKOMy
MCTOUHMKY, NYy4M MafaloT JMUib MOL
ManeIMK yrfamu, TO €CTb NpPeumy-
ujecrea HOBOIo meropa HPEKTMHE—
CKM CBOAATCH K Hymo. YT1o genars?
M Torpa pu2uku nNoOWINM Ha XMT-
poctb. EBrenmii Lllynakos paccka-
3an, 4TO 3TO 3a XMTpOCTh.
MNpepcrasste cebe, uyto B 6po-
CaeTe KamMeliKM B Ta3MK C BOJOM.
Korpa Ttasuk psgom, 10 BCE Ka-

PeHTreHOBCKHIA CHHMOK KpHcTan-
na, cAenaHHelit € NOMOLYbLIO HOBOro

CHaHMWpYyloLuiero annapara. Cum-
METPHYHbIX M YeTHHH reomeTpHue-
CHMHW Y30p CBHAETEeNnbCTBYET O Npa-
BUNbHOCTH HpHCTaNNH4ecHoi pe-
WieTHH.

MellKM Bpes3atloTcs B Bogy. Ho Bor
Bbl wWiar 3a LUAroM CTanu OTCTynarm
OT Ta3uKa M HaKOHEeL, LOCTMFNM Ta-
KOM TOUKM, KOl[a CTano BO3MOKHO
«nedb GAMHYMKMY, TO ecTb KaMelu-
KM CTanM napjars Ha Bojy nop Ta-
KuM yrnom, H4TO BOJAa CHOBa OT-
6paceiBaer ux B BO3Ayx. Hy a Te-
nepb 38MEHMM KaMELUKH MCTOUHK-
KOM PEeHTreHOBCKMX Jiyuei, a Ta-
3UK — MOAENUPYIOLLEN NNOCKOCTLIO
Kpucranna. ﬂocxom.uy TaKMX nio-
CKOCTE{ B HKPMCTanne HEeCcKOMbLKO,
TO ANS NONHOTbI KapTuHbl npuaer-
CS MNPEeANONONMTb, 4HTO  «Ta3UKn~

KPUCTann nepemewlaercs He TOMNbKO
Nno 3eMne, HC M MOMET YCTaHae-
nusarscs Ha Tabyperke, Ha crone,
Ha BbLICOKOW MNOACTABKE...

lNpuMmepHo Ha TakcM NpHHLMOE M
paboraer cKaHUPYIOWMA peHTreHOoB-
ckuii annapar. CneumanoHas cucre-
Ma npuAaaeT Kpucranny BO3BPATHO-
nocrynarensHoe pgsuerHne, OH Ha~
umMHaeT kak 6bl ONUCLIBaTL KPyrs 3
LIKMPOKOM nyuke pPeHTreHOBCKuX
nyuei. [lpu 3TomM NpoMcxoamMT aBYO-
MaTtuueckoe nepepacnpegeneHue
YyrnoB NafieHus pPEHTreHOBCKMX ny-
Heid Ha momaenuvpyioliue MNOCKOCTH
Takum cbpa3om, uTO OHM noocue-
PEAHO OTPAaXKAIOTCS OT TOM MMM UHOM
MOLENUPYIOLLEH MNOCKOCTH,

Ucnonways Hoeoe obopyposaHue,
MOXHO Ternepe MONyuaTk pEHTre-
HOrpPamMmbl, NepeuyHas pacwmngppos-
Ka KOTOPBIX [IPOM3BOLAMTCS OuEHb
6bICTPO, uUTO Has3bLIBAETCSH, B TEMne
koHeelepa. Ecnu kpucTannueckas
pewerka wuccnegyemoro obpasya
MMEEeT Marnble MCKaMeHus, Ha d¢o-
Torpagum nonyuyaercsi cTPOruit yzop
M3 TOHKMX, YeTKMX, CUMMETPHUHBIX
nuHmi. Ecnu ke kpucrannuueckas
PELUETKa MMEET HaPYLUEHMS, NHHUMK
Ha (poTorpagpuu NONyyarTCs Heua2T-
KMMHM, CTPOTas reomeTpus Yz20pa
HapyLuaeTcs.

Takum obpasom, Hanpumep, Ha
33BOf18X MHWKPOINEKTPOHUKU MOMHO
6yner oueHb OLICTPO OueHuBaTH
KauecTBo W npousBoauTe BLIGpa-
KOBKY KPMWCTannoB, COBEPLUXTL euie
OAMH LUAr K AaBTOMAaTM3alLMW KOHT-
pons M cgenars nyuuwie, Hage)Hee
npubopekl, annapartkl, MCNCNb3ye-
Mble B_papawo, 4 B poboTorexHuxe,
u B BLITy, U B KOCMOCE.

Jl. JIA3APEB

Pucyvox E. OPJIOBA
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TPEHAJKEP
OT KOXELYBA

B Miescke, cronuue Yamyprtum,
WKONY IOHBIX NETUMKOB 3HAET KaM-
abtit. CerofiHa ManbuMiLKKM HE MbIC~
nar 6e3 Hee cBoero ropoga. Mm
KaweTcs, 4yTo MX HeobblyHas LWiKO-
fna cyuecrsoBana Bcerfia. A MeX-
Ay TeM kakux-HuByab 16 ner Ha-
3an ee He 6buio..

Paborhuk komutera JOCAAD
Y aMypruu Anatonuin  [MetpoBuu
MNonkaHos npegnoxun cosgats B
OfiHOK W3 LWKOJ OTPSiA IOHBLIX NeT-
uYukos, [loyeMy wumeHHO nersuxos?
Aa noromy, uro 310 pgeno 6wno
Anaronuio lNetpoeuuy 6Gnuke Bce-
FO: OH Befb KOrAa-TO OKOHYMA
asmallMoOHHOe yuunuwe. MHorue c
AeTcTea meutawor o Hebe. U Bort
AHaronyi [letpoBuu  peuwimn no-
Mous  pebstaM  npeTBOpPMTE  MX
MEUTY B KH3Hb.

Torpa 6bina cosepiueHa nepsas
3KcKypCusi B asporopr. PeBsra
nobbiBany B #abuHax CaMONETOB,
BnepBble KOCHYNMChL PYKOW wWTYpBa-
na Bo3AywHoOro naiHepa. [lotom
6Ll YpPOKM  MCTOPMM  aBMaLmM,
3HaKOMCTBO C KOHCTPYKLiMEeH Ccamo-
neros, BCTPEHH C nertunKkamMmu — e~
TepaHamu Benukoi OrteuectTseHHOM
BOMHBL.

Monsa o6 orpsge gocrurna gpy-
rux wkon, Cranu npueaxars pe-
6ata u3 pansHMX paiCHOB ropopa.
Kak wum ortkaszare?
crano- B TOoi oOBbMHON cpegHeM
wxone. M torga Axatonui [lerpo-
Buu cran pobuearscs, urobel pns
3aHSITUH BLIAENMNU B ropofe nome-
weHue. «3to Byper ocobas Lwko-
na, — pokassiean A. TlonkaHos. —
Llikona-kny6 M  ORHOBPEMEHHO
wrona-ackaapunss. [Hem pebsra
6yayT yumtecs B CBOMX OObluHbIX
wkonax. ¥ Hac sce — pobposonk-
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Bckope TecHo

Hoe. Pazse Moxer 6biTb oO6si3a-
tensHoOM Meutal? Ho Begb M Meurty
HeobXOAMMO noAKpPenuTe  3HaHus~
MM M AMCLMNIMHOM».

Tenepb KypcaHTel nepebiX Bbinyc-
KOB, MHOrHMe B ¢opmMe BOEHHBIX M
rPaXKAaHCKUX MEeTUMKOB, nNPUXOANAT
B twkony, u4tobbi pacckasare cero-
AHSAWHMM KypCaHTam O CBOEM Tpy-
Ae H& BO3[yLUHbLIX TPaccax, O TOM,
Kak OHM oxpaHsior Hebo Pogumel
B wkone 1oHbIX neTuMKOB cekuac
1300 pebst — Gonblie, yem B nio-
6ot cpepHeir wkone ropoga. U ce-
rofHs OHy A[ENaloT MepBblid Lar B
Gonbuiyto aBMaLMIO, M3ydas YCTPOH-
CTBO CBMONEeTOB, A3POHABMIaLMIo,
PaAWOAENno, WCTOPWIO CAMONEeTo-
ctpoeHus... Hu B ogHoil  gpyro#
wkone Muescka HeT Takoro umuchna
CnopTCMeHOB-pa3psiAinkoe. M no-
HATHO, fodemy. Hawpawiy 3Haer:
TONBKO Pa3psfHUKKH  [AONYCKaoTCs
K fpebkkam € napaunotom. A 6Ges
paspsifia BbllUe NAPALIOTHOMW Bbill-
KM B TOpPOACKOM napKe HuKorpa
He NOAHMMELULCTS.

LiecTtHaguarte 5netr — Cpok Hema-
notid. Muorue 6eiBluMe KypCaHThI
LUKONbI OKOHYMMK 3a 3Tu  FOAbI
ABMALMOHHBIE YUMIMLLA, MHCTHTYThI,
NPeBparMaMcb B KNACCHbIX Ccrieyua-
nucTos-asMaropoB. B Mixesckom
asporiopty, B uxomurere AJOCAAD
BCEM CTaNO SCHO, KaKOM fedcTBeH-
Hbi aruTatop 3a neTHbie npodec-
CuM nosiBuNcs B ropofe. Buigenunu
wkone uenbix TPM CrMCaHHbIX Ca-
moneta. Hy u uto e, uto OHu He
neralor, a CTOST «Ha npukone»!
Mpupger Bpems W gns camocTos-
TenbHbIX MOMETOB, a nokKa nycrtb
pebsta oceamealorcs B KabuHe, n3-
yuaotr npubopsi.

Opnaxasl B MieBck  npwexan



Tpuxmabl Tepoit Coserckoro Coroza
redepan-nonkoeumnk' M. Kowmeay8,
nereHgapHuii netumk Benuxod Ore-
HecTBeHHOt BOMHLI. [lo6uBan OH u
B LUKONE IOHBLIX JSIETUWKOB.

— Yo u roBopuTh, TEOpPUIO
3HaeTe Hennoxo! — ckasan OH. —
Ho nopa npuobujatecs M & camo-
neram. Kro xouer yuurbCs BOAMWTHL
camoner?.,

HoHeuHo, pyku nogHsinu Bce.

Ha MBana Hukurosmua ece yBu-
AeHHOe B LKone npousseno Gonk-
woe BneuatneHue. [lOHpaBMNOCH
eMy, 4TO Tak MHoro pebsrt ysne-
HEeHO aBualjMeld, TpoHyna cepbes-
HOCTb, C KOTOPOWH OHM OBNapfeBaioT
3HaHMsIMK, U TO, Kak BGepelHO OHm
xpaHsT EoeBble TpaAMUMM NPOLINO-
ro. ! eckope npuwna B LUKOAY
NoChLINKa: HacTOsIUMN TpeHawep, Ha
KoTopom obyuaior Byayuiux nmno-
TOB.

Ecte B 37O jukone W pesoOuku.
Ux 3gecw Ha‘:usanor NacKoBO:
«Hawu cricapgecchi». OHu  gel-
CTBUTENLHO [OXOXM Ha ManeHbKux
CTIOBPAECC: B CMHUX KMTEnsiX, CLiu-
ThIX CBOMMM PyKamu, € ronybuimu
noroHamMu. M BOoBce He NOTOMY ux
TaK Ha3bIBAIOT  MaNbuMllKy, 4TO
cuMuTaloT TOMBKO 3Ty pabory po-
cTynHoir gnsi HuMx. [ns HMX cnosa
«CTIOAPAECCa» M «MYIECTBO» pas-
HOo3HauHbl. Begk iukona HocuT MMs
cTioapfieccel, a TtouHee BopTnpo-
BOAHMLLI — MX 3emMisuky Hapger-
abl Kypuenko.

...15 okrsbps 1970 ropma coser-
CKM NaccaM@upoKui camoner
AH-24 coBepuian oBbluHBIN  peHrc
barymu — Cyxymu. BuezanHo ¢
MeCT nNOAHsNMCh fABoe. JTO 3ame-
Tuna GoptnposogHuua Hagewpa
Kypuenko. B pyke y ogHoro 6bin
nuctoner... bangur 6pocuncs Kk ka-
6KHEe NUNOTa, HO MeXAy HMM M
ABepbio BCTaNa fAeBYyLUKa B JNIETHOM
¢dopme. Haps norubna, oxpaHss
MUNOTOR, CNAcas >M3HL MacCaXu-
poe. Eit He ucnonnunocs u 20 ner...

O6 yroHe COBETCKOro CaMONETa,
o 3nopeiickom ybuiictee Hapu Kyp-
HEHKO C BO3MYLLIEHMEM y3Has Bech
mup. Toraa e B LUKONE IOHLIX Ner-
unkoB Mikeecka cocTosnock 3KCT-

MepBbifi NpLIOK, cCaMbiil TPYARHLINA,

cambiii HezabniBaembiii — no3agu!

peHHoe 3acefiaHue wWTaba, Ha KO-
TOPOM peLiMnu CO3[aTh  My3eH
Hagu HKypuenko.

Tenep, 15 okrsbps, B rososLym-

Hy nopasura Haau, KypcaHTbi~HO-
sobpaHLuLl B 3ane My3es LawoT
KNSTRY BEPHOCTHM AaBMaLMM, KASTBY

yuutscsi, paborare TaK, urobm Bcer-
Aa BuiTe roToBLIMM K Tpygsy u obo-
poHe Poaunbl

M. CAnON
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TIAUUERTT — RHUTA

Tamapa (BbepoposHa bypuesa, 3a-
MecTHTens 3aBefyloljero OTAeNnoM
TMrHeHsl M pecraBpaiiMi, OTKpbina
wxadp u fgocrana Heuro, OGonbwe
BCero noxoee, CKaXeM, Ha CBep-
TOK CTapos, cnpeccoBaHHol Gyma-
M MIM KYCOK JAOCKHM, CHMAbHO pas-
PYyLIeHHON.

— Yrapaerve, uro 3tol

— KHura, KOHeyHo, — OTBETHMIM
Mbl € YBEePEHHOCTBbIO, ROTOMy uTO
y)Ke NPHBLIKNKM K YyfecaMm, KoTophie
apeck Buagenu. Ho euje yac mnm gsa
Ha3aj Mbl Gbi HaBepHsiKa 3aTpypHM-
nMCh € OTBeTOM: Hacronbko Gesixa-
NOCTHbLIMM K KHMre oxasanuch 06-
CTOATENLCTBA M BpPEMS.

— fMoctynMna K Ham Ha neve-
HHe, — ckaszana Tamapa Bepgopos-
Ha. — D7a KHMIa M3 HOBbLIX MOCTYMN-
neumin OGubnmorexn. Kax Bugmre,
cyab6a xHMrM Gbina tTawenos, 6o-
nesHbs 3alina OueHb [AANEKO.

-— Morpebyercs Bce Bawe HC-
KyccTsol

— M MCKYyCCTBO M TEXHMKA, KOTO-
POH Mbl CerofHs pacnonaraem.

Bul y)te NOHANM — peub B 3TOM
‘penopraxke nosifer o pabore pe-
craBparopoB. M He npasfia nM, Kor-
Aa HasbiBalor 31y npodeccHio, Ha
namaTs Cpa3y e NPHIO[AT MHTe-
pecHelilMe CNyuyan OMKMBREHMS Be-
nuMx nonoreH PyGetica u Pem6-
paHATa mnM, HanpMMeEp, BOCCTaHOB-
neHMS ofexs, KoTophle HOCHNM
Mean Fposubisi u bopmuec TlogyHos!
Ho BoT o 7ToM, KaKk pecraBparophi
neuar «Gonpiible» KHMIM, M3BECTHO
MeHblUle, XOTS KHHMIM — efBa nM
He CaMmble MHOfOUMCReHHble M3
«NAUMEHTOB», MOCTYNAICWMX K NIo-
ASM, YMEIWMM TBOPMIb uyAeca.
Mrax, npurnaitaem umurarenel B
yHMKaneHyo nabGoparopuio — ofF-
fAen TMrMeHs! M pecraspaumu [o-
cypnapcreeHHol oppeda JleHnHa Gm-
Gnuorexn CCCP umeHn B. M. Jle-
HMHa.
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-.fleByluka-pecTaBparop ocro-
POXHO B3sina B Pyku nuct. Jiucr
6uin MOKPLIT  MHOrOUMCNEHHBIMKU
npopexamy, Kpasi ero cufibHO MC-
Tpenanucb. BozmoiHO, Takol Bpeg
HaHec/iM KHMXXHOM CTpaHuue Bpegm-
TeNM-HaceKoMmble, a Moxer  ObiTh,
HEPAXM UMTATENM, KHBLUME [BECTH
ner HazaA. MoXHO nu BepHyTL et
nepBoHaYyanbHblit BMA, OXMBUTL CTa-
PHHHYIO KHMIy, MCNOPHEHHYO Bpe-
MeHeM, MfgbMK, HO Heobxogumyro
YUEHbIM HauwiMx p[Her?

— CHauana HyXHO NPUIOTOBUTHL
cneymancHyo ByMaHyio Maccy, —
CKazana crapLUuMHd HayuHblid COTPYL-
HUMK OTAena rurueHsl W pecTaspa-
UMM, KAHOAMABT XMMUUECKMX  HayK
Haraness Bnagumuposna [Ipeo6pa-
meHckas. — Yrobwl Bymara nogxo-
AMNa NO KAYecTBy, TONUIMHE, LBETy
KHMIHOM  CTpaHuue, Ha8 KOTOpYio
HY>XHO MOCTaBMTL «3aMnnartbl», ee To-
HupytoT. OcranbHoe — peno rex-
HUKM.

Desyluika nonoxwuna nNMCT Ha ceTt-
KY NUCTOOTNMBHOM MaliuHbl. [loTom
Ha NMCT OnNycTMNCs pesepByap c
noAroToBReHHON ByMaXcHOM Maccoit.
[MoBopor py6unLHMka, 3auiymen Ba-
KYYMHBIN Hacoc... lNMpurumn paborst
MALLUMHBbI TAKOB: HACOC «HATSrMBa-
er» BYMaXHyio Maccy Ha noBpem-
AEHHbIX NUCT M OTCackiBaeT M3 Hee
sogy. [pouecc gnurcs Bcero MuHy-
TY~-APYTYIO, ¥ BOT Mbl [€PKUM B pPy-
Kax 3anaraHHylo crpasuily. Jhicr 3a
nuCTOM MauivHa OBHOBMT BCe CTpa-
HMUb! CTAPMHHOM KHUIM, NOTOM OHM
cHosa Byayr cobpaHut B nepenner,
M KHUIA, Moxer ObiTh, OYEHb HYM-
Hasi MHOTMM MIOASM — YUeHbIM, M-
carensm, — cHoBa Byger rotoea kK
pabore, cHoBa 38i{MeT CBOE MEeCTO
Ha 6ubnuorteuHoi nonke. fla, pec-
TaBpMpOBaTh BCErA8  3HAYMTENbHO
fopowe, uem G6epemHO XpPaHMTb...

Hosetiline pgocTmIKeHMs HayKu w
TeXHMKM BCe yalle MCNoMb3YHTCH B
pabore yHukansHOW naboparopum, o



HWMX M noliger Haw pacckas. U sce
we 6e3 MCKyCHbIX, yMensiX pyK, Ta-
KUX, KaK, Hanpumep, y pecTraBpatopa
Monuner Anekcangposusl Kpororoid
uny y Gonee monogeix ee konner
Muum EropywkuHoit u Enensi Kaza-
KEBMY, M CerofiHs He OBOMTUCH.
YMensle pykn pecTaBpatopoB Bep-
HYNM K KM3HM, HanNpHMep, OfMH M3
cnuckor «CkazaHuss o Mamaesom
nobouiyen, aksemnnsip «Anocronar,
oTneuaraHHelis MBaHom (DefOpOBbLIM,
«byksapb»  KapuoHa Mcromuna,
«U3bparubie counHeHHs MoaHha
3natoyctoro B nepesose AHpapes
Kyp6ckoro». Ho ato pegkue u
pepuaiimMe KHuMrM, B neuenum, og-
HaKO, HYXAAIOTCH HE TONbKO OHM,
HC M kHurn Bonee nosaHero Bpeme-
HY., M COTHM, ThICSUM KHUT NPOXO-
OAT exerogHo fneueHWe B oOTAene
FUrueHsl u pecrtaspaiuM bubnuore-
kM umenu B. U. Jlenuna.

KHuru, rasernl, ano6omsi, nnaxa-
Thi — Bce neuartaercs Ha Gymare.
Ho, kak u moboe opraHnueckoe
BewecTso, Oymara co BpemeHem
«CcTapeeT» — B HEH NMPOUCXOANT (K-
3UUECKME U XMMUUECKME UIMEHEHMS.
OB6bLluHasi Bymara cocTOMT W3 uen-
nonossl U ApeBecHod maccul. fpe-
BeCHas Macca — Mmarepman HeyCToK-
umebii. Ecnu ee copepskavuwe B 6y-
Mare cocrasnsietr Gonulue nsTuAecs-
TH NPOLEHTOB, TO Takas Gymara cra-
peet oueHb BLICTPO: OHa CTAHOBMT-
CA KEeNTOM, XPYnKoi, roToBa pacChbl-
nareCsi B npax. TeKkct Ha Hel Bbl-
LuBeTaeT, KpaCKy, Tyllb, KapaHpall c
TEYEeHHEM BPEMEHM OCLINAIOTCS.

[nsi coxpaHeHust KHUT OueHb BaM-
HO NOAAEPIHBATL NOCTOSHHYIO TEM-
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fleparypy M OTHOCHMTENbHYIO BJIaM-
HOCTL BO3fgyxa; konebaHus Temne-
patypsl W BRAXHOCTM OCOGEeHHT
BpefHbl KHMre, HO TaKiKe pa3pyLliu-
TensHoe pelictBMe Ha Bymary oka-
3LIBAET M... obbluHbIi cBeT. CKOpoOCTL
Pa3spyweHus 38BMCMT OT NIPCAOMKM-
TENLHOCTH M3NyHEHMs, ero crnekrpa
M wuHTeHcuBHOcT. HaubBonee ry6u-
TeNbHbl ynbTpadHONeTOBhie  Ny4M:
neg Mx BEercTBMeM rnpoucxoaur pac-
wenneHue ANWHHLIX MONEKyn uen-
mono3ki. Ho BOT napagokc — ynwT-
paduonerosble nyud M KHMIM He
Bcerga bGblBaloT  HENPUMMPUMBIMH
pparamu. Oka3biBaerCsi, C NOMOLULLIO
HeeMOuMsIX oBnactesi cnekrpa —
yneTpacpHoneToBelX M HHOppakpac-
HbIX Jlyyelf — MOMHO K BOCCTa-
HOBMTL TEKCTbl, KOTOpPblIE YWe, Ka3a-
nocsy 6bl, HukoOrfa He yAacTcs npo-
yutath. Bripouem, 06 3TOM uyTHL
ro3)e, a Mnoka ManeHbKas 3IKCKyp-
cus B 3an, rage paborawor pecraspa-
TOPbE.

Ha cneumanuHbIx CTOnNax — 4yacTh
BEPXHEeH KPbILWKK Yy HUX 3amMeHeHa
OPrcTeKnom ¢ NOACBETOM —— nexar
«MALMEHTBI): MNOXENTEBLUKE ra3eThbl,
CTapHHHbIE KHUIHM B KOXAHLIX nepe-
nneTax ¢ 3acTexKamy, reorpaduue-
cKkMe KapTbl, OTneqaTaHHble BEK Ha-
3apn. EcTh «naiMeHTbl» WM nomono-
we — HANpMMep, MaKarbl Ha Bbl-
userwied crapoit Bymare. 3gecs mx
noaneuar: cOefMHAT Pa3pbiBbl TOH-
KoM npoz3pauHoi Gymaroi, pacnpa-
BAT M yKPensT yribl fMCTa, BKie-
ST BbiNaBliMe CTPAHWLbI, HapacTAT,
rae HyHo, nons. MHCTpyYMEeHTHI,
pas3noXeHHble Ha CTONax pecTaBpa-
TOpPOB, MOrYT, MNOAanyH, HanoOMHMUTL
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Z onbHuyy. Kpome HOMHMIL, M KHUCTE#H
ANs KNesi, 3fecCk MOXHO YBWAETL U
NyYHLUEeT, M cKanbhenb, U MegMLMHH-
ckme wurnbl. [onb3aylorcs Mactepa M
rnagkoM WnudOBaNnbHOK NNacTUH-
KO ANA NMPMKATLIBAHMS PeCcTaBpaik-
OHHOM ByMmaru K ykpennsemomy fu-
CTy, LUNarenem Ans pa3beAnHeHUs
nMCTOB, Mapnei ANsi yAaneHus M3-
6uiTka knes... BoT Kakme KHuru yBum-
Aenu Mbl Ha paboumux cronax pec-
TaBpPaTopoB B TOT fA€HL, KOraa Npu-
WM B 3Ty YyHuKansHywo naboparo-
puio: «M3 3anmcok no teopumu cno-
BecHocTu» A. A. MNMotebHu, «Ha kHmi-
#om nocty. Bocrnomunauus. 3anuc-
k. Ooxyments» C. Jiubposuu. He
OueHL CTapble M3[aHuS — Hauyana
BEKa — M Ha HALLMX rnasax ofHa 3a
ApYyroit obuoBnsinucs CTpaHuybl, 06~
perany HOBYIO M3Hb.

MepenucrbiBaeM cTpaHulibl «MCTO-
puM BONE3HU» KHUF, C KOTOPLIMM
paborator pecrasparopbl. Yro i,
OHM TOXe, NOManyH, MOryr Hano-
MHMTL © Bonbhute: kak u B mobo
uctopun 6GoMNesHu, 3heck ONMCaHO
COCTOSIHME KHUIM, MNOCTYNMUBLUER Ha
neueHMe, yKazaHbl MeTOfbl, KaKuMy
6yfaer BeCcTuch fleueHMe, Marepuans,
kotopsle ByayT Mcrions3oBadbl. Crio-
cobul neueHus orpaboTaHbi MHoOro-
netHed npaktuxol (oTaen rurueHs
M pectaBpauuu paboraer ¢ 1944 ro-
A[a), OAHAKO CrnyyaeTcs, UTO HU OAMH
M3 WCNBLITAHHbIX METOLOB HE NPUro-
A€H, M TOrAA NPUXORMTCA IKCNepu-
MEHTHpOBAaTh, MCKaTb HOBbLIE NyTH,
[enas nopuyac npu 3TOM HAacTOsUiHe
OTKPLITUSI.

fonroe Bpems, HanpuMep, pec-
Tagparopsl He 3HanW cniocoba, Ka-
KM MOXHO BOCCTAHOBMTb  JIMCThi
nepramenrta. Bege nepramenr gena-
©TCS M2 KOMMU HMBOTHBLIX, 8 KOMa —
6enkoBoe BeLLECTBO, KOTOpoe cpae-
HKTENBHO mnerko okucnsercs. [ipwu
3TOM BOJIOKH3 KOMNNareHa — OCHOB-
Horo 6enxoBoro BeuwieCTBa, M3 KO-
TOPOrO COCTOMT MEPrameHtT, — pac-
nagarorcs Ha bonee Menkue. Kak
OCTAHOBHTL TakoM npouyecc?

Upune Kcenodonrosre Benoit no-
napobunuche gonrue UCCNenoOBaHMS,
npexje 4eM OHa Halwna XupoBoe
BELLEeCTBO, KOTOPOE MOrfo MNpPOHU-



Agptorpadh Bnapumupa FanakTMoHo-
euua HKoponeHko. MHoro nomapox,
MHoroe 3aYepHHyTo... H BHOBbL npo-
uyMTaTh hNepBoHauaNbHbIM TEHCT no-
mor tchoToannapar.
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kate B rny6b neprameHTa, 3anon-
HAS NPOCTPaHCTBO MEXZAY BOMOK-
HaMu KOMMareHa M  NPEenaTcrBys
NPOHWKHOBEHUIO BRAry, OKMCAEHHIO.
DTOMy OTKPLITHIO YyXKe HEMano ner,
W Tenepb OHO TOXE CTano OfHMM
M3 MHCNBLITAHHLIX METOAOB MNEeYEeHUs.

A BOT elle ofuH, ToXe M3obpe-
TeHHbIi B npouecce paborsl. B or-
Aefl rUryeHsl NOCTYnMN APeRHMH py-
KOMMUCHBLIA CBUMTOK, KOTOPLIA HEeNbL3s
6bino pasBepHyTs — HAaCTOMNLKO
XpYnkum oOka3zafnics  Mmarepwan. Ha
NOMOLLL MNPULINO... 3NEKTPUUECTEO.
OpHy CTOPOHY MOBEPXHOCTH Mare-
puana 3apsaunu  3apsfamMu © of-
HMM 3HaKOM, & APYryl® C NPOTHUBO-
NOMOMHLIM, M B3aUMHO OJTanKWBa-
owMecs 3apsifibl CamMm pPa3BepHysu
CBUTYOK...

OpHako noka peub LN fiMwb ©
pecTaBpauMu, BOCCTAHOBNEHWH By~
MaMHOHW OCHOBBI KHMIM MNK PYKOTIM~
cn. Ho Hepegko 6BuiBaetr M Tak, uTo
B BOCCTAHOBNEHMM HYKAAETCs He
Bymara, a cam TexcT.

OH MoxeT ObITb ¥ BbILBETLIMM,
M Pa3MbITLIM BOAOK, MNM, CKAXKEM,
rycrto 3auepkHyThiM. He Tak pgasHo,
Hanpumep, B OTAEN  pecraspaumm
Bubnuoreku wumenn B. WU. JlenuHa
NOCTYNHNM YEPHOBHKHM KPYNHOrO My~
carenss npowwnoro seka A. @, [Mu-
cemckoro. McnpaensiemMble B TeKCTe
MeCTa OH He 3a4epKMBaM, a 3aKneu-
Ban. OfHaKo KOMy u3 nureparypo-
BefOoB He Xxortefock Obl y3HaTh, YTO
cKpbiBaercsi nof Gymarol, zakpbis-
weid  nNepeEOHayanbHbli4  TEKCT —
BEAb 3TO MO3BOMMT MPOHMKHYTL B
TEOpUecKkylo naboparopuio nucare-
Aisi, y3Harth uTO-TO HOBOE O MaHepe
ero paborui, MOXeT Bbith, O KaKWX-
TO 3ambIiCnax, KOTopble TaK M OCTa-
nuck 6bl HEM3BECTHLIMME

Kazanoce 6bl, BCe He TAK CMOXHO.
Hapo 10nbKO OCTOPOMHO OTKNEMTHb
3aNNATKH M npouMurarb To, HTO
CKkpblBanoce nog HWMKH. OpgHako
NPHHUKA pecTaBpaTtopa TAKOB: Opu-
rMHan Hafo COXPaHWMTh B NepeOHa-
uansHom Buze. A npoumraTth TEKCT,
OKa3bIBAETCs, MOXHO M noh Byma-
roi, 3akpeiBlled ero. 10 [ABHO
HAYuUMNKMCL fenath B rpynne BOCCTa-
HOBNEHHS HEeBMAMMOro TeKCTa, KO-
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TOPOM PYKOBOAMT CTAPLUMIA HayuHbIH
cotpyaHuk Bnagumump AnexkceeBuu
Yyee.

..[lpexkpe uem paszobparbcs B
cekpetax «eonuwebcrBa», npou3sse-
nem npocremLLH onuit. Ecnu
ocBeTUTs NOBOM KYPHaN UM KHHUTY,
ckaxxeM, obnoxky «tOHOro texHu-
Ka», ynLTpaHONeTOBEIMKM  Nyyamy,
OHa HayHer NIOMMHEeCLMpPOBaTh, CBE-
™TCsi.  [lpoucxogur 310 nortomy,
4YTO B COCTaB Kpacurens BXOQAAT Mo~
MMHECLMPYIOLLME BELLECTBA. Yem
6onblue MX KOHLUEHTPALMA M uYeM
WHTEeHCMBHee BO3Bywpaaowmii CcBerT,
TeM cunbHee cBedyeHWe. Ha 3rom
npUHuMne ¥ OCHOBaH Meton ¢poTo-
TPaPUpPoBaHUA BHAMMOH NIOMUHEC~
ueHuun. MaobparmeHue nonyuaercs
YeTHHM, KOHTPACTHBIM, e€cliu CBe-
TATCS nMbo wWTpMxy Tekcra, nubo
OoH. ITOT MeToh He3aMeHMM npu
pabote c BLITPEBNEHHBIMK, MOAUM-
LLEHHLIMM WNK YracllMMu TEKCTaMM,

— HcrouHukammu yneTpacgronero-

BOro wusnydenuss npu Gororpadpu-
pOBaHMM TeKCTa CRy»Xar pPTYTHO-
KBapLeBble namnbl, — Ob6bsicHsEeT

Bnapumup AnexkceeBnu. — Ho no-
CKONbKY 3TH MCTOUHMKM CEETa Mu3ny-
4awT He TONbKO YynbTpaduoner, Ho
M BMOMMBIN CBET, Ha NaMmnbl NPUXo-
BHTCH HafeBaTh CBETOMUNLTPLI, KO-
TOpble NPOMyCKalOT TONBKO YynbTpa-
cduoner. Boigepiky npM  TaKoH
CbeMKe TMNPHXOLAUTCH CTaBUTb OYEHb
6onLLUOi, NOTOMY YTO  MHTEHCMB-
HOCTh CBEUEHMsI He3HauMTennHa. 3a-
TO MPU TaKKUX yCnoBusiXx oTroobbex-
TMB YBMAMT TO, UTO HMKOrAa He Bbi-
ro 6Ll paHo yEMAeTb rnasy.

Taxkos ofmH M3 (POTOMETOAOB, KO-
TOPbIMK TOMNbL3YIOTCH B OTAENne rIu-
rmeHsl M pectaBpauun. A obo Bcex,
noanyi, M He pacckawmeius. Ho
BOT KaKOM eL4e MHHTEPEeCHbIX OnbIT
nokasany HaM  pecrasparopsl. Ha
nucre Bymaru 6binu HanucaHbl fABa
cnosa. OfHO — 3eneHbiM ¢hnomac-
TEPOM, Apyroe — KpacHbIM. Jlam-
na, koropol ocseuianu Symary, Ebi-
na camoir OB6bLIKHOBEHHOW — paBa-
na 6enwiif cBeT, B KOTOPOM, KaK M3-
BEeCTHO, €eCThb COCTaBhsolHe BCex
npocTeix UBeToB. [OHsTHO, uTO 3€-
NeHblt KPacuTElNb OTPaXaeT M3 BuU-

rOnoOreA®UYECKUM
KATATOT

Mbi yMe NPUBLIKNM K TOMY, YTO
naszepbsl B Halliud pHM nomoratT 06-
paﬁaTblBaTb MeTann 4 pgenartb XM~
PYpPruvyecHue olNepaluu, KPOMTE
THaHb, obpafaTbiBaTb anmasbnl M pe-
CcTaepHpoOBaTh HKapTHHbLL... Ho na3sep
B 6MO6nuoTeHe? Kem OH MOMeT 3peck
paGotaTtb? )

EmwerofgHo TonbHo B Hallleid cTpa-
He noaBnaetcR Gonee 100 munnuo-
HoB pecpepaTor, mMoHorpacdui, o630-
pPoOB O pas3nMyHbiMm oORacTAM 3Ha-
HuA. Kak XpaHuTb 3TOT BCE YyBenwu-
YMBAOUWMHCA NOTOK, a rnaBHoe, HaH
B HeM OpPMeHTHUPOBAaTbCH, KaK cpefu
MHIINMOHOB OGbICTPO HAaMTH HyMHbie
chanTel U cBefileHUA?

bBuénuoTreHapu ofpaTHAMCb 3a No-
MOLbIO K HWHMKeHepam. flepeBopy HH-
thopMaALMOHHBLIX COOGLUEHHH HAa MHK-
podbULLM — MHHMaTIOpPHble oTorpa-
thuM TeHCTOB — flan OrpoMHyio 3Ho-
HOMHIO B NNOWafM XpaHWUAMLY.

BnA NoHCHOBR MHOPMAaLHH MOHO
npuM3eate Ha nomollypr 3BM, Ho 3TO
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ROpoOroe yAOBONbCTBUE: Yac paboTbl
6ONLLIOK BbLINMCAMTENbHOH MalUKHbI
CTOMT COTHU pyGneu.

CotpyaHurH LHHH «3BneKTpPOHH-
Ha» HW co3fjanu ropasfno Gonee fe-
wieBylo, nasepHyto HHGoOpMaLHOHHO-
NMOMCHOBY1IO0O CHCTEeMY C MMHpo-IBM.

B na6opaTopuM MHCTUTYTAa MHe Nno-
Hasanu HeGonbilyo, pa3smepom C
napoHb, CTEHNRHHYIO NNacTHHRY.
Ha ee noeepxHoCcTH # pasraagen
MHOMECTBO NATHbILLEH, MOXOMHX Ha
ManeHbHHe CHeXMUHKH. Kampas «CHe-
MMHKa» 4YyTe OGonblle MUANIMMeTpa
B AMamMeTpe.

— BOT 3TH NATHLILWKK U eCTb Xpa-
HUTENM HUHPOpMALUKM — MUKpPOrono-
rpamMmmbl, — {IOACHMN OJMH W3 aB-
TOpORB HOBOM CUMCTEeMbI, m-m(eHep
B. M. 3axapueHxo. — Ha opHoH
MnacTHHe CORepPHHTCA HHcopMaLun
o 100 ThicAYaX Pa3NHUYHBIX KHHIK M

AOKYMEHTOB.
3pecb BayHO YCBOHTB oOfHO, —
npoponaeT 3axapyeHKo, — HHQOPp-



AVMMOro CBeTa TOMbKO 3eneHble ny-
4K, @ KPacCHLIX ~— KpacHule. A uto
npousoifier, ecnu cdoTorpagupo-
BaTb nuct Eymaru uepes 3enexbli
ceeTopuneTp! 3eneHoe cnoeo oka-
MeTca Ha goTorpaum noutu He-
3aMeTHBIM, COMbeTCA € (POHOM. 3a-

TC yepe3 3efleHbid CBeTOPUALTP
C/OBO, HaMMCaHHOEe KPAacHLIM, Byaer
BhirnafeTs 6Gonee  KOHTPACTHBIM,

SpkuM. [leno B TOM, uTtO 3eneHoe
CTSKNO «(UNBTPYyeT» KpacHbie fy-
44, W Ha poTorpamKM OHM HAIOT
1epPHbIKA User.

OxasbiBaeTCn, MOKa3aHHas  HaMm
fiapa UBSTOB — 3€neHbl M Kpac-
Helli — BolfpaHa panexko He cny-
YyaiHo. N KaXAoro LBeeTa MOXKHO
nopobpars cBETOPUALTP, KOTOPbIH
YCUNUT ero, cpgenaer Honee spKuM,
a cBeTouibTP NOA UBET LUTPMXA,
HaobopoT, Nuracut ero, cpenaer Ha
¢GOTOCHUMe HeBUAUMBIM. CUHMMA
CBeTOUNBLTD, HanpuMmep, MNPOABUT
HEnTYIo HafMMcb, @ KPAacCHbIi — 3e-
neHywo wnu rony€yro. Menrtwii —
CHHMH, @ KeNnTo-3eneHbid — Puone-
TOBBIA... BOT M ewie oauH U3 cexkpe-

toe Bonwebcrsa: ecnu  KakoN-TO
TEKCT 3ayepKHYT 4YepHuNamu [py-
roro iBera, 3HauuT, C MNOMOLULIO
pa3HbiX CBETO(MNLTPOB CHauana
ybupaior nomexmw, a 3aTeM YyCuiu-
BAIOT CKPBbITHIE TexcT. C noMoLsio
TAKOro MeToZla He TaK MAABHO Mo~
ABUAMCE Ha (POTOCHMMKAX  ClOBa,
HanucaHHble pykod Hwukonasa Ba-
cunbesuda loronsi: pecraspatopst
BOCCTAHOBMAIM €r0 3aMUCHYIO KHMK-
Ky C MyTeBbIMM 3aMETKaMH. 3anmuch
BENUKKMK nucarens Agenan HeBpemHo,
K TOMY e KapaHpawom, He 3abo-
THCb, BEPOATHO, O MOTOMKaX, ANA
KOTOPbIX OpParoueHHbIM oKasbiBaeTcs
KaXqoe CloBO, HANWCAHHOE ero py-
Koi. M nuteparyposegst nonyumnu
B CBOE pacrnoOpsKEHWe TeKCThbl, KOTO-
pble HuKOrga He yganoce 6wl npo-
unTate «O06bIUHBIM® CNOCOGOM.
Kakue ewe uyseca cosepluar
BonwebHUitM-pecTaspaTopblt?

B. MAJIOB,
C. HOBMKOBA

Pucyrox T. HEQEQKMHOWN

Cxema cuMTbiBaHMA ronorpamm: 1 —
MOABHMHLIA GAOH MHHDOroNorpPamMm;
2 — nyuy nazepa; 3 — BOCCTEZHABMM-
BaemMas ronorpamma; 4 — 3HpaH;
5 — BH3MP, CBA3AHHLIA € G6;iCHOM
MHMHKporonorpamm.
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MAayMOHHO-NOUCHOBAA CHCTemMa — He

6ubnHoTeHa, He cxnap pedepaTos H
cTaTteH, a NHLbL CPENCTBO, NO3BOMAA-
ouee € MHHHMaNbLHbLIMH 3aTpaTaMM

BpeMeHM HaWTH ajgpec m™artepHana,
nepecHAToro Ha MHHPODHLILK.
To ecCTh, MOMPoCTy roBopA — CBOe-
o6pa3HLliii ronorpadpuuecHmii  Hata-
NOT eee

B otnMuMe OT OGLIYHOrC Kartano-
ra ronorpacdhH4eCHM# 3aHHUMAET MeHb-
we MecTa, oH He Gonbile o6biYHOro
NMCbMEHHOro crTosa, Ho obnapaet
WHPOYAHLUMMH BO3MOMHOCTAMM. YYe-
pe3 oAHY-iBE MHHYTb!I OH MOMET
AATh MH(OPMAaLMIO HE TONbHO O o~
GoM M3AaHMH, XPaHAWEMCH B JaH-
HOH 6MONHOTEeKe, HO MU BO BCeM roO-
pope, a BNnOCMNEACTBHH, BO3MOMHO, H
B NI060M M3 HPYNHBIX GHGAMOTEH
mupa. Bepge HonKpoBaHue ronorpamm
O6XOMTCR OYeHb AelUeBO, 3HAYMT MX
MOMHO_Cpenath O4YeHb MHOro, pnd
HampoH O6u6nuoteHn. Hy a npocroTy
NOMCHa 3peCb M CPaBHUBATL HE NPH-
XOOQMTCH. BmecTo TOMMTeAbHOrO,
HyAHOro HOMaHMA No AWMHAM O6bi4-
HOrO HaTanora HYMHO NHIUbL HaMaTh
HECHONBHO HHOMOHK HAa nynkTe BXOA-
HOrMO YCTPOMCTBA...

B. BENOB
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MOJIENNb ABCONIKOTHO
YEPHOIO TEJIA, KaK wu3-
BecTHO U3 ¢H3UKH, npepn-
cTtaBnaer coboii rnonbiy
wap, B o6onoyHe HKOTOpO-
ro npofaenaHo HeGonbLioe
otBepcTHe. Jlyu cBeTta, no-
nasLlHKi CHBO3b oTBep-
cTHe, NpaKTHYeCcHKH Tron-
HocTbio niornoujaerca. Op-
HaKo TaKaa MopeNik ro-
RUTCA TONbKO pJns Teope-
THYECHKHMX  MccneoBaHuK.
AmepHHaHCHHIH XHUMKHH
Houc [OmoHCOH norpysun
NAACTHHKY M3 HHKENs #“
cdocchopa Ha 20 ceHyHp B
pasbtaBneHHyw as’oTHy10
Kucnoty. Horpa ctan ee
noTom HccnepoBsaTh, Bbi-
ACHWAN, UTO Y Hee NOBEpPX~
HOCTb OHa3anachb HEfOCTH-
MUMOM paHee YepHOThL.
MNnactuHKa 3apepuBana
99,5% ceeta. fouemy? Mop
INEHTPOHHBIM  MHUHDBOCKO-
rnom CTano BMAHO: BCH no-
BepXHOCTh N/IACTHHHKHU €o-

CTOUT W3 MUHKPOBMNAfHH B
dhopme nepeBepHyTOro
HoHyca. OHu-TO ¥ yhaBnwu-
BAalOT  CBETOBbIe  NYUH.
Cneyvanuctbl nonarawT,
4YTO TaHWe MNACTHUHKU MO-
ryr HaWTH MpMMeHeHHe B
YCTBOHCTBAX, vcnonb3y-
OLWMX CONHEYHYIO 3Hep-
ryvro.

MAJ, OA YRAN!.. YneH
KPYHHHA MOpOENUCTOB U3
YexocnosayHoro ropopa
Tpwebuu Masen [fowynun
H3rOTOBM/I MOTOLMHA ANu-
HOW 57, a BhiCOTOM —
35 cm. Macca mattuHbl —
15 wr. OpHoro nuTpa GeH-
3MHa XBaTaeT Ha 3 4
es3pbl.

CNEUHANRBHO
MOPCHHUX
thpaHlly3cKHe

A
r EOHO%B
HHHeHepb!
cO3fjaflM nBYXMECTHYIO noj-

BOfHYIO  nopRy. _ finuHa
annaparta — 5,5 m. [iBuaer-
€A OH BOJOMETHbLIM JABH-
HHTENeM CO CHOPOCTLIO
3,5 #m/u. MaxcumanbHan
rngdmla rorpymeHmna —
1,5 KM, uTo BpBOE NpeBbi-
WaeT O6biYHbie BO3MOMHO-
CTH HccnepoBaTeNnbCHKHUX
noABoAHbIX nogoH. [pobk!
rpyHra Gepyrca c no-
MOLbIO MeXaHMYecHOro Mma-
HMNynATopa.

3EMNECOC - JIELOKOIJL.
CeBepHbie MOPA He MeHee
IOHHLIX Goratkt TMonesHbl-
MM HcHoMaemsiMmM. Ha HMX
pHe ecTb Pypabl, cofiepHa-
liijMe MapraHel, onoBo, HH-
Henb.. EcTh Tam M HaHo-
Cbl KPYNHOW ranbHM, CTONb

Heo6XOgMMOM CTPOMTENAM.
Ho Hak Bce 3To po6biBaTh,
ecny Bopa cHoBaHa Nbaom?

NepBbik B MHpOBOH
NpakTHHE 3emMnecocHbiA
CHapAf € HOBMNyCOoM nepo-
HONbHOro THNA CMPOEKTH-
posaH Ha HHCHHX Ccyjo-
septhax. Taxon Hopabhb
npotber cebe nNyTh U cpe-
.0 cnnolWHoro nbaa.
B mecte, yHazaHHom Tene-
HaMepor, Ha pHo ony-
CHaIOTCH BcacblBaolijHe
Tpy6bl. BHAOUATCA MOLY-
Hble Momnel — M LeHHbie
MuHepansl MOMAYT NpPAMO
B8 TpOM.

3ToT HeoObIUHBLIH KO-
pabnb crpoeKTUpPOBaH TaH,
uTO NiogAM He Hapgo 6ypeT
BO BpemMsi pPaborb! BbIXO-
AHTB HAa MOpPO3: ynpasne-
HMe BCeMH MeXaHM3IMaMHM
ocyujecTBNAETCH M3  Ten-
NulX MOMELEeHHHA ¢ MoMo~
wbio GoprToBol 3JIBM.
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HKONUHPHA-TYBHAY! O6uiu-
HaA HKonMpHa — 3TO na-
rnupocHas Gymara, MOKpbI-
TafA cyxo#l KpacHou, Y Hee
ecTbh CyujeCTBEHHLIH  He-
AocTaToH: 6—7 ovneua-
TaHHbIX MaLLUHHOMUCHbIX
CTPaHHML, M HONMUPHY MpPH-
XOpUTCH MeHATb. ABCTpHH-
CHMe cneyHanucTsl pans
YBEeNHUYEHHA CcpPOKa CRyM-
6bl HONMpPHH nNpepnarasroT
Ha Gymar HaHOCHTb
TOHHMHA CNOH FHrPOCHOTIH-
YecHOro CHHTETHYEeCHOro
nopolHa H_ MPOMHTLIBaTh
ero HpacHo#. Tenepn HO-
MHUpHa paGoTaer CcNOBHO
rybka. Mecrto, Nno KOTOpO-
My ynapuna nuTepa,
6bICTPO 3anonHAeTcs Hpa-
cALEeH MHAHOCTbIO M3 €O~
cepHMX yudacTHos, HoBas
HONHWPHA BbiAepPHUBaeT fo
120 HonMpoBaHHH.

PA3roBoP no... CTEHE.
Kak cneneonoram nognep-
MHBaATL CBA3b B TEMHBIX
nopseMHbIX  naGupuHTax?
OpuruHanoHyo Hpael0 Bbl-
cHazanu aHrnMicHWe cne-
yuanmctel. OHUM  ycraHo-
BMAH, Y10 MOKpbIe
CHanbHbIe CTeHb! obnapaoT
AOBONBLHO BbLICOHOM JneH-
TPONPOBOAHOCTHIO. 3Hba-
YUHUT, eciM H HUM TNpU-
CTaBMTh HOHTaKTbI nepe-
HocHoro TvenedoHa, MOMHO
BEeCTH TMeperoBopbl, MC-
nonn3ys cTonb Heobblu~
Hble RNpoBoAa.

0 4YEM LUYMMLUDL, NOA-
LWMUMHUK? Jlo cux rniop,
nposepsAs HauecrBo CoO-
6paHHbLIX NORLUMMHKKOB, HX
OCMaTPHMBAOT, 3aMEepIIoT,
CPaBHMBAKOT € 3TANOHAMH...
3TM onepaynH OTHHMAKOT
Hemanlo BpemeHH. BeHrep-
cHHMe cheyManMcTbl npep-
naraioT MHOH cnoco6. OHuM
CUMTAIOT, 4yTo HavecTBO
MOMHO onpeaenuTh Mo Wy-
My M BubGpalmam, co3pa-
BaemMbiM pabGoTarowjum rog-
LLMMHHMHOM. Hmu cospaH
aBTOMaT, HOTOPbIH ocy-
LiecTBnAeT HOHTPonb _Bce-
ro 3a rMaATe ceHyHfd. Ypo-
BeHb wyma zamepreT
MHHpothoHHaR TMNpUcTaBHa.
OpfHoBPeMeHHO Mbe3opnaT-
YUK 3amepfer BUGpaLMIO.
OueHnBan nony4yeHHnle
HaHHble, noruyecHMi GnoH
copTHpyeT NoJLIMNHHKH
Ha 4eTblpe rpynnei: ocobo
ManollyMHble, Manowym-
Hble, HopManbHbie M He-
ropHeie. ABTomaTr onpepe-
ngeT M Xapadrep G6paxa;
Hanpumep, HapylueHne
reoMeTpMH LUAPHKOB WAH
Honel,.

nogWHNHHUKH ansa
LWOHONAAA. lloxonaaHubie
M3enMs HblHe BbiMycHaoT-
CA Ha aBTOMAaTHYECHHX JIH-
HUAX. W TpeGoBaHMA H
cneyManbHLIM cTaHHaM, Ha
HOTOPbiX FOPAYAA LUOHO-

napHaA macca npespatiaeT-
cA B MAWTHH M HOHceTsb!,
BrnonHe onpepgeneHHbl: LUO-
Honap He JOMKeH conpM-
HacaThCA ¢ meTannom. filnA
aToro peTtanu HOHpuTepn-
CHHUX CTaHHOB MOKpPbIBawT
BAUUTHBIMH nakamMM H
amanAiMmi. Ho KaH GbiTe €
nogwKnNHUKamul?l Hx Bsepb

He rnoxpacuwb! 3anapHo-
repMmaHcHHe HHMEeHepbk! Co-
3panM crneyManbHble nop-
WHNHHKK AR HOHAWTEp-
cHHX npepnpuATHi  (cM.

cdoro). Konblla Tavux nopf-
WHMNHHKHOB penawT M3 Mo-
NUMEPOB, a LUAPHHH — M3
npo4Horo
cTeKxna.

HBapLeBoro
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CPAXXEHME

danTacTHUeCKMH pacckas

Crumen KHMHI

— Mucrep PeHwo?

Fonoc noptse ocraHoeun PeHuwo
Ha noanyTd k andry. OH obepHyn-
CS W MEepPEeNnoMuMn CYMKY M3 OLHOM
pyku B gpyryio. Bo BHyrpeHHem
KapmaHe €ero nuAKaka noXpyCTei-
BaNn TsOKENbId  KOHBEpPT, HabuTwIk
ABAALATH- W NATMAECATUAONNAPO-
BeIMM  Kymiopamu. OH NpeKpacHo
nopaboran, u OpraHusauus xopo-
WO C HMM PpacniaTtMnacs, XOTH, Kak
BCErAa, BhlYila B CBOKO NONb3y pABa-
ALars NPOLEHTOB  KOMMCCHMOHHBIX.
Tenepr PeHwo xotenoce nNpUHATH
AYW W neus chnarb:

— B uem peno?

— Bam noceinka.  PacnuwiMrecs,
rnoanymcra.
PeHwo B3poXHyn M 3apayMuMBO

nocmortpen Ha Kopobky. K Hen
6uin npukneeH nucrox OGymaru, Ha
HeM yrnoearblM ¢ obparHsiM Ha-
KNOHOM NOYEPHOM  HanucaHbl €ro
damunus u appec. [Nlouepk noka-
3ancs PeHwo 3Hakombim. OH no-
TPAc KopobKy, BHYTpU utO-TO ene
CRBILUHO 3BSKHYNO.

— Xorture, utob6 ee Bam npuHec-
M norom, mucrep Penwo?

— Hert, s BO3bMy MOCbINKY Cam.

Kopobka okono nonymeTpa
B ANWHY, AEPXKaTe TAKYIO Mojg Mblll-
oM HeynobHo. OH nocraeun ee Ha
MOKPLITLIA  BE/MKONENHBIM KOBPOM
non snudpra M NOBEPHYA Killou
B creuManbHOM CKHBa)KMHE Hag Ps-
AOM MpocTeiX kHonok — Penwo
WMUN B POCHOLWHOW KBapTHMpE Ha
wpsiie 3gauus. Jiugt nnasHo M TH-
xo nowen Beepx. OH 3aKpnin rnasa
M MPOKPYTUA Ha 3KpaHe CBOEeW na-

3 <«IOupt texumE» Ne 10

PucyHox B. OBHYHHUHMHCKOro

MATH nocnepHiow «pabory».

CHauana, Kak BCErfa, nNO3BOHMAN
Kan bawntc:

— [xouum, Thi csobopen?

PeHwo — oueHb xopolwui M Ha-
AEXHbIM cneynanuct, oH csobopen
BCEro fAsa pas3a B rof, MWHWManb-
Has Takca — 10000 gonnapos, knu-
€HTsl MnaraT fAeHer 3a ero 6Ges-
OWKNBOUHBIA  MHCTMHKT  XMLUHMKA.
Bear [Jwon PeHwo XMULHUK, re-
HETUKOW WM OKPYXaloWleW cpepnown
OH BEJIMKONENHO 3anpPorpamMHpO-
BaH yBuBaTbh, OCTaBaTbcs B IKMBhLIX
M cHoBa ybueathb.

lNMocne 3sonka bBbaitca PeHwo Ha-
el B CBOEM MOYUTOBOM  SILUMKE
CRETNO-XKeNTsIH KOHBEPT C haMHUu-
el, apgpecom u oTorpacdueir. OH
BCE 3alIOMHMI, CIKEr KOHBEPT CO
BCEM  COAEPMMMBIM M BbIBpocun
nenen B MYCOPONPOEOA.

B toT pas Ha cororpatumu 6elno
6bnegHoe nuuo kakoro-to [aHca
Moppuca, Bnagensua M ocHosaresns
«Komnawmu Moppuca no npowus-
BOACTBY Mrpyliek» B Makamu. dror
TUI KOMY-TO MELuas, YenoBek, KO-
TOpOMy ©H Mewan, obparuncs
8 Opranusayuto, U oHa B nnye Ka-
na ba3Wtca norosopuna c J[pKoHOM
Penwo...

Aeepu kabuHsl AMdpTa OTKPLINUCS,
OH MOAHSAN NOCHINKY, BLILEN WU OT-
Kpbl1 KBapTHMPY. Hauano uertsepro-
ro, MNpocTopHasi roCTHMHAas 3anuTa
anpenbckMm ConHuem. PeHlo He-
CKONBbKO CEKYHA C YAOBO/LCTEUEM
nocTosin B ero iyuyax, NMosOMKMUN KO-
pobry Ha crtonmk y geepu, Bpocun
Ha Hee KOHBEPT C [AEeHLramu, pac-




fNycTUn y3en rancryka M Bbili€n Ha
Teppacy.

Tam 6binO XONOAHO, M TMPOHM3bI-
Balowmi  BeTep obxer ero uepesz
ToHkoe nanbto. Ho PeHwo Bce e
Ha MHUHYTY 33jepiKancs, pasrnsfbi-
Bas ropoj, Kak NONKOBOAEL, 3axBa-
ueHHyo cTpaHy. [lo ynwuyam, kak
WYKH, nonser tpaHcnoprt. Ha socro-
K€, 38 POCKOLUHBIMMU HUNbIMKU HeBo-
ckpebamu, ene eupgHel  Habutsle
NIOAMILKEMM TPsi3HeIe TPYWOEL, Hag,
KOTOPEIMM BO3BLILIAGTCA nec Teine-
BM3HOHHLIX -AHTEHH K3 HEpPKaBeHiu.
Her, 3pecs, HaBepxy, >uTb nyulue,
YEM IKMBYT Tam.

OH BepHynCs B KBAPTHPY, 3aKpbiA
3a cobon peepb Ha Teppacy W no-
Wen B BAHHYIO [IOHEMMUTLCS MOA
ropsuMm AYLIEM,

Yepes copok muHyt [won Peu-
Wo BbIIENn M3 Aylia, M He Topo-
nsick cran pasrnsgeieate Kopobiy.

B MOCLUIKE BOMBA.

Pasymeercs, ee Tam Her, Ho Bec-
™ cebs Hapo, kak byaro B no-
coine 6omba. O penaer Tak Bcer-
f2@8 Y HMEHHO MO3TOMY NpPEeKpPacHo
cebs uyectayer, Torpa Kak mHoOrme
ApPYTHMe pasHO YMe BO3HECIUCb Ha
Hebeca.

Ecam 3to u Homba, To bHes ua-
COBOro MEXaHW3Ma.—— HMKAKOTo TH-
KaHusi K3 kopoBku He poHOCHTCS.
Ho Boobue-to ceiuac nons3yrorcs
NNacTMKOBOW B3pbleyaTKOW. [locno-
KOWHEee LUTyKa, YeM BCEe 3T 4Haco-
BEI€ MPY>UHEL.

PeHwo nocmoTrpen Ha MOUTOBLIW

wremnens: Maramu, 15 anpens.
OtnpaeneHo NsATe AHEH  Ha3zaa.
BomBa ¢ 4acoBEIM MEXaHM3IMOM

y>xe Gsl B30OpBanace.

3HauuT, nocklnka OTNPAaBreHa 3
Manamu.

OH NONHOCTLIO COCPEOTOUMNCS
M, CLEnuB PYKM, He LUueBensich, pas-
rnsgeisan  noceinky. JlMwhHue BO-
npocsl — OTKyRa bnuswne Moppu-
ca y3Hanu ero agpec — He BOJHO-
sanu PeHwo. OH 3agacT ux noaxe
Baitcy. CeMHuac 3TO HeBaXCHO.

Kak 6w paccesHHo oH Rocrtan
M3 BymarkHMKa ManeHsKud mnnacr-
MacCOBbIM KaneHfapk, 3aCyHyn ero
Nnog BEPEeBKY M KAEHKYIO feHTy —
«ckotu» ortowen. OH HemHoro no-
AOMWAAN, HAKJIOHWACA M [OHIOXan,
Huuero, kpome-kaproHa, Bymaru u
BepeBin. OH noxoAun BOKPYr CTo-
nvka, npucesn nepep Kopobkok ka
wopTouuM: kKoe-rge OGymara orTo-
Wia — [OKAas3asncs 3eneHbid metan-
nnueckui siumuek ¢ netnsmu. Pen-
WO AOCTaN NEPOYMHHBIN HOX, Nepe-
pesan eepesky — obeprouHas 6y-
Mara CBanunachb.

3eneHsld MEeTannMuUecKul siLMYekK
C uepHbIMU kneiMamu. Ha Hem Be-
nsiMU  TPadapeTHslMu ByrBamu Ha-
nucaHo: «BoeTHaMckuM  CyHOyuok
amepurKaHckoro BerepaHa Jhwxon.
KN uytb noHwwe: «[llsagyare nexo-
TUHUEB, MAecsATb BEPTONeTos, [ABa
nynemertumkKa, Asa Bpaua, aee 6a-
3ykM, ueTtbipe «mkuna». BHuay,
B yriy: «Komnauusi Moppuca no
M3rOTOB/IEHUIO MIPYLUEK».

PeHwo npoTsHyn pyky u oTAep-
HYJ ee — B CYHAyuYKe uTO-TO 3alle-
BENUIOCH,

OH BCTan. nepecek KOMHarty, 3a-
JKer cBeT: Yike CTEMHeno.

«BeTHaMCKMM CYHOYUOK» paciaum-
Bancs, kopuuresast obeprouHas 6y-
mara ckpunena nos Hum. Heoxwm-
ABHHO OH NEpPEeBEepHYsiCA WM C ray-
XMM CTYKOM Yynan Ha koeep. Kpsiw-
Ka Ha MEeTAsiXx MPUOTKPLUIACL CaH-
TUMETPOB Ha NAThb.

KpoweuHsie nexotuHusl — poc-
TOM CaHTMMETPA MO ueTsipe — Ha-
yanu BbINOMA3aTs Yepes wens. Pen-
Wwo, He Muras, Habniogan 3a HUMM.
Pasym PeHwo He nwmitancs o6bsc-
HUTL HEBO3MOMXHOCTL npoucxoas-
WEro, a ToNbKO MPMKMALIBAN, KaKas
ONAcHOCTb YrPoOXMaeT eMy M UTO Ha-
A0 cpenars, UYTOObI BLIKMUTH.

NexotuHuw 6binu B nNoneso#H
opMe, Kackax, C BELULEBLIMHU MeELlU-

Kamu, 33 MjeYaMM MUHHMATIOPHBIE
xapabuuel. [lBoe nocmoTpenu ue-
pes komHaty Ha Penwo. lnasza
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Yy Hux 6binu He Bonkwe KapaHgall-
HbIX TOYEK.

[sre, pecsits, geeHagLaTh, BOT M
Bce aeaauath. OgMH U3 HMX KecCTu-
Kynupoean, orpasas npuKassl
ocCTansHbIM. Te NOCTPOMNMCL BAONb
WwenM M Hauyanu TONKaTe  KpbIll-
Ky — Wens yBEenuuunack.

PeHwo e3sn c pgueaHa 6Hosnbliyio
nopywkKy u TMOWesn K CYHAYYKY.
KomaHgup obepHyncss u  maxuyn
pykoi. [exotuHusl B3sinM kapabu-
Hbl Ha M3rOTOBKY, Pa3sfanucs He-
rpOMKME Xxionatoujue 3syku, u PeH-
WO BHE3anHO NOYYBCTBOBAaN YTO-TO
BPOAE MYENMHbIX YKYCOB.

Torpa on 6pocun noaywky, ne-
XOTMHLBI YNanu, a KpbilKa cyHay4-
Ka pacnaxHynace. OTrypa, my»oka,
HaK CTPEKO3bl, BLINETENAU MUHU-
aTiopHule BEPTONeThl, pPacKpalleH-
Hbl€ B 3€neHsll LBeT.

Herpomioe «naxl nax! naxi» po-
Hecnock Ao PeHwo, Tyt >ke oH yBu-
Aen B ABEpsiX BEpPTO/ETOB Kpolueu-
Hble BCMBIWKKM MY/JEeMeTHbIX ouepe-
Oel W nouyyecTBOBan, Kak byato
KTO-TO Hauyan KOs/OTh €ro WrosKam
B MMBOT, Mpasyio pyky, Weto. OH
6LICTPO NPOTAHYN PYKY, CXBATHN Ka-
KOM-TO W3 BEPTONETOB, W pes3kas
6ons ynapuna no nansyam — epa-

wakowmecs nonactu  paspybunu
nansust go koctu. OcranbHele or-
nerenu nopansilleé W MPUHSAKCH

KPYXXMTL BOKPYr, Kak cinenHu. Pa-
HMBLUMW ero BEpTONeT ynasn Ha KO-
BEP M JIEXan HENnoABMIKHO.

PeHwo 3akpuuan or HeoxupaH-
HOW Gonu B Hore. Opaun nexortuHey
crosn Ha ero 6oruHke U Bun PeH-
WO LITLIKOM B WMKONOTKY. Ha [xko-
Ha CMOTpeno KpolleuyHoe  3s0e
nuuo.

PeHwo oTwekIpHYl NEeXOTUHLA HO-
rOW.

Pazpancsi Herpomkui  Kalnsito-
Wui  B3pbie — Gonk NpoHW3ana
6egpo. Ua cyHayuka ebines nexo-
TuHey, ¢ Hasykoh — M3 ee gyna ne-
HMBO MNoAHMMAENCS AsiMoik. PeHlio
rnocMoTpen Ha HOTYy W ysuaen

B Bplorax YepHYIO ALIMALLYIOCS Abl-
PY pasMepoM C MOHETy B ABaALaTh
nsaTe ueHTos. Ha tene 6bin oxor.

OH noeepHyncss u uepes xonn
npobexan B cnansHio. Psigom ¢ ero
LWEKOW NPOXYMXOKan BepTojeT, Bbi-
NYCTUI1 KOPOTKYIO MYyNeMeTHYIo oue-
penb M noneren npoub.

Mog nopywkoi y PeHwo nexan
pesonbeep Gonbworo kanubpa. OH
CXBATH/1 PEBONLBEP ABYMS PYKaMM,
NOBEPHYNCS U MOHNAA, YTO NpupaeTcs
CTpensiTh MO /ETAIOWEH MULUEeHU He
6onblue 3NEKTPUUECKON AMIOUKH.

Ha Hero 3awnu pgea sepTonera.
Cuas Ha noctenu, PeHuio BsicTpe-
nMn, M oauH BEepTONeT pasnetesncs
Ha kycouku. «OAHMM MeHbLUe», —
MOoAYMan OH, MNPULENWNcs BO BTO-
POM... Hawan KypOkK...

Beproner HeomMpaaHHO mnollesn Ha
HEro no pAyre, Nnonact¥ BMHTOB
BpPaLLaIMCh C OFPOMHON CKOPOCTLIO,
PeHwo ycnen ysupaers MNynemerum-
#a, CTPEnsiBLUEero TOYHLIMM, KOPOT-
KMMM ouepensmiu, M Opocuncs Ha
nos.

OH LIEENMICA MHE B TJIA3AI

MpuKaBLIMCL CMMHOM K JAanbHeH
ctere, Penllo nogHsin pesonbsep,
HO BepToner ywe ypansncsa. Kasa-
n10Cb, OH Ha MrHOBEHME 3aCThii
B8 BO3ZyXe, HbLIPHY/l BHM3, Kak Obl
npu3Haeass NPEeWMYLLEeCTBO OFHEBO
moiumn PeHwo, m yneren B CTOPOHY
FOCTUHOM.

PeHWwoO noAHsNCs, HacTynuia Ha
paHeHYl0 HOry WM CMOPLUMIICS OT
6onu. «MHOro nu Ha ceeTe nko-
neM, — MpauHo nogyMman OH, —
B KOTOpLIX nonanu w3 Oasyku, a
OHM OCTanNUCh B JKMBBLIXIN

CHsSE € noAylku HaBOJOUKY, OH
nepessidan HOry, B35 3€pKanbue
ans  6putks, nopowen K ABEPH,
BCTaN Ha KONEHMW, BLICTABMA €ro Ha
KOBEpP W YBUAE..

OHu pa3bunu nareps y cyHgyu-
ka. KpolueuHbie CO/NRATHKW CHOBanu
B33aa M Bnepej, YcraHaBnueanu na-
naTky, QENnOBUTO pa3besanu Ha
«mxunax». Hag conparom, kotopo-

3%
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ro PeHwo ygapun HOrow, CKNOHMA-
cs Bpay. Ocraswnecs sBocemks Bep-
TONETOB OXpaHsinu narepb, Sappa-
WUPYSR Ha BLICOTE KOMPEHHOro Cro-
NHKa.

HeoxupanHo oHu samerunu 3ep-
Kanbue. Tpoe NEeXOoTHHUEeE BCTanm
M OTKPbINM OroHs C KoneHa. Yepes
HECKONLKO CEeKYHL OHO pa3snerte-
n0Chk.

HY NAAHO, NCroautE.

PeHwo B3sn € TyaneTtHoro cro-
nuKa Tsmenyw kopobky wua kpac-
HOrO jJepeBa, KOTOPYI MOA3PHIH
€My Ha PpoXpeCTBO, B3BeCHN ee
B PYKe, Mogowes K [ABEPH, PE3KO
OTKPbLU1 €e M C pasmaxy LUBsIPHYR
kopobky, kak 6evicbonuct Bpocaer
msau. Kopobwa cbuna nexoruHues,
kak kernu. OpuH «mxun» nepesep-
Hyncs pgea pasa. Cros B pgeepsx,
PeHwo ssicTpenun M nonan B con-
nara.

Ho Heckonbko nexoruHuer yxe
npuwau B cebs u crpensnu ¢ ko-
nena: pgpyrume bBeictpo nonpsra-
NMCh.

PeHwo sbicTpenun ewe pas —
mumo. OueHs YX OHWM ManeHbkuel
Ho cnepyiouium Bbictpenom oH
YHHUTOXHUN elle OAHOro NEeXoTHHLLA.

SIPOCTHO KYMOKA, Ha Hero nere-
11 BepTONEeThl, KPOLUEUHLIE MYNbLKM
nonaganu emy 8 /MLO Boille WM HU-
e rnes. PeHwo paccipensn gea
sepronera. Or pexyuwei Bonu emy
3acTunano rnasa.

Ocraewunecs llecTts BepPTONETOR
pasfjenunucs Ha ABa 3BE€Ha M OT-
cTynuinn. PykaBom OH BbITEP KPOBL
C AMLA@ M NPUrOTOBUACSH CTPEnsTh,
HO OCTaHOBMICS, MexoTurHLbI,
YKpbIBLUMECS B CYHAYUYKE, UTO-TO OT-
TyAa esikarsiBanu. [loxoie...

Mocneposana ocnenurensHas
BCMEILKA JKEATOrO OrHs, M Cneea
ot PeHuwo nonerena wrykarypka.

PAKETHAS YCTAHOBKAI

OH BbICTPENUI, NPOMAXHYSCS, No-
BepHyncs, pobexan [O BaHHOM
B KOHLEe KOPWAOPa M 3anepcs Tam.
MocmoTtpes B zeprano, oH ysugen

obe3ymeBlIerc B CpaXeHUn WHAEH-
Ua € AWMKMMMW NepenyraHHuIMM rna-
3amu. Jluuo wHpenua Geino B nop-

TEKaX KPAcHOW Kpacky, koTopas
HaATeKana M3 KPOLUeYH-IX, Kak nep-
uMHKK, pgelpouek. Kow: Ha uieke

coppaHa, Ha wee kak 6yaro 6opos-
[y nponaxanu.

51 TMMPOUIPBIBAKO CPAYKEHME!

[poxawei pykoi oH nposen no
Bosiocam. BxopgHas peepb oTpesa-
Ha. Jo Tenepona He pobparbes.
PakertHas ycraHoBka — npsimoe no-
napaHue, U eMy TOMOBY OTOPBET.

MNMPO HEE OAXE HA KOPOBKE
HANUCAHO HE BbL1O!

U3 peepu Boineren Kycok gpepe-
Ba BENMUMHOMK C Kynak. ManeHskue
A3bIKM MIAMEHM F7M3anu  pBaHkie
Kpasi Ablpsl — OH YBMAEN SIPKYIO
BCMBILIKY — OHM MYCTHAM eule OAHY
pakety. B saHHyio nonerenu obnom-
KM, ropsiluMe LWenku yrnanu Ha KOB-
puk. Pedwo szartontan ux — uepes
ObIPY BAETenu pABa BEpPToOneTa, no-
cenasi eMy B rpyAb nNyfnemeTHsie
ouepenm.

C nNpOTSHBIM FHEBHRIM CTOHOM
oH cbun ogun pyxoin. OrtuasHue
NOACKA3aNo BbIXOZ — HA BTOPOM
PeHLIO HakuHYy:n TSHKENoe maxposoe
NonoTeHUE M, Koraa BEPTONET ynan
Ha non, pacronTan ero.

BOT TAK! BOT TAKI
OHM MPU3AAYMAKOTCSI

MNMoxoxe, oHK AEeHCTBUTENLHO MpPkU-
3apymanuce. B teuenune nstHaguatu
MHHYT BCe Brino cnowoiiHo. Penwo
cen Ha KpaW BaHHBl M MNPHHANCH
SIUXOPAKOUHO Pa3MeILUANATL: QOMKEH
we ObiTh BLIXOJ M3 3TOro Tynuka.
ObszarensHo. O6oitn 6b1 X
c ¢pnanra.

OH pe3sKo NOoBEpHYICS U MOCMOT-
pen Ha ManeHsKOe OKOWKO Haj
BaHHOM. M3 3ToW nOBYLUKM €CTh Bbl-
xoa.

Ero Barnsg ynan na Gannonumk
CKMIKEHHOTrO rasa Ans 3aXuranku.
PeHwo npoTsHyn 3a HUM pyRy —
M ycnslllan c3agM Wypluauue. Ol
6LICTPO pa3BepHYJCs, BCKHHYN pe-

TETEPb
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BONbBEP, HO MOA ABepPb MOACYHY-
nM BCEro nule knouok Bymaru.
Lienb HacTtonsko Yy3Kas, MpauyHO

nogyman PeHwo, uto B Hee paxe
OHWU He nponeayr.

Kpoweunsimu 6yroekamu Ha
knouxke ©6wino Hanucawo: «CAA-
BAMCSI»

PeHwo yrpiomo yneibHyncs, no-
noxun 6annoH ¢ MMAKOCTLIO B Ha-
TPYAHLIA KApMaH, B3Sin C anTeuxu
Orpsi30K KapaHaalla, Hanucan Ha
knouke: «YEPTA C [ABAl»: u npo-
cyHyn ero oBpartHo.

MrHoBeHHO emy oTBeTHNM ocaer-
ASIOWKMM pakeTHeiM obctpenom —
PeHwo orckoumn ot asepu. Pakersi
BRe€TanM 4epes pAsipyY M B3psbIBa-
nMch, nonagas B CTeHy, obnuyosaH-
Hyto 6GnepHo-ronybbiMM MAUTKaMM,
npespailas ee B NYHHLIA MEer3axX.
PeHwo npuipsin pykoW rnasza —
ropsiuMm [OMZEM LUpanHenu rone-
Tena LUTYKaTypKa, NpoOMwuras ero
py6alky Ha crnuHe.

Korga ofctpen aakowHuuncs, Peh-
O 3anes Ha BaHHY M  OTKPbLUI
orouko. Ha Hero cmotpenu xonopg-
Hhlie 3Be€3fibl. 38 ManeHbKMM OKOLL-
KOM Y3KWW KapHM3, HO ceHWuac HeT
BpemeHH 06 3TOM Aymark.

OH BbICYHY/ICS B OKOLUKO, U XO-
NORHLIK BO3AYX yAapun B NULO.
PeHIWO nocMmoTpesn BHM3: COPOK 3Ta-
>xei. C 3TOM BuICOTHI ynuLa kKasa-
nacb He LWMPEe noJIOTHAa [JEeTCKOM
WEenes’HOW [OpPOru.

C nerxkoctbid TPEHWPOBAHHOTO
rumuacta Penwo 6pocun cBoe Teno
BEEPX W BCTan KONEHAMWU HA HMUIK-
Hiolo yacte pamsel. Ecnu xots opuu
M3 3THMX CnenHeN-eepTO/NETUKOB Ceif-
4ac BNETUT B BAHHYIO uepes fAbipy
B ABEPU M HAUHET CTPENATh, OH, BE-
POSITHEE BCEro, C KPWUKOM MONETUT
BHM3.

Ho Huuero He cnyuunocso.

OH M3BEPHYNCSH, npocyHyn
B OKOLUKO HOTY MW CXBaTM/ICH 38
cBec Hap HMM. MrHoeeHuem noawe
PeHwo crosn Ha kapHuse.

Crapasice He aymate ob yxacaio-

wei 6esgHe NMOR HOramuM M O TOM,
utro bByper, ecnu BepToneThl none-
TAT 3@ HUM, PeHWwo mefneHHo A#Bu-
rancs K yrny 3AaHus.

Ocranock 4ersipe METpa... TPH...
Hy sort, powen. OH ocTaHOBUCS,
NPWIKaBlUKMCh rPYALIO K CTEHe, pac-
KWHYB MO Hei PYyKM, UyBCcTBys ban-
IOH B HarpyAHOM KapmaHe M Mpu-
[ALUKA YBEPEHHOCTE BEC PEeBOfbL-
Bepa 33 MOSICOM.

Tenepb Hago OBOrHyTh yron...

B peestu meTpax Teppaca nepep
€ro roCTMHOM...

HakoHel, oH cxBatuics pyxamu
3@ Kesfe3HbIe NMEepuia, YKPalleHHbIe
OPHaAMEHTOM.

PeHwo HecwymHo 3anes Ha Tep-
pacy, 4Yepea CTeK/SHHYIO Pa3fgBuH-
HYIO [BEPb OCTOPOIKHO  3arnsiHyil
B roctuHyto. OHU ero He 3ameTuim.

YeTbipe nexoTHMHUA M BEpPTONeT
oxpaHsnu cyupaydok. Ocranshbie,
HaBepHOe, C PAKETHOW YCTAHOBKOW
PacnonoXunuce nepepn  ABep:io
B BaHHYIO.

Tak. Pesko BopBatbCs B rocTu-
HYIO, YHMUTOXMTE TEX, UTO Yy CYH-
AYUKA, BbLICKOUMTHL W3 KBAPTUPHI,
cecTb B TaKCU — WM B a3pPOMNOPT.

OH cHsin py6Bawky, oTopsan
ANWHHBIM JIOCKYT OT PYKaBa, CMO-
uMn OAMH €ero KOHel KUAKOCTLIO
us GannoHa, a ppyrol 3anuxan
B GannoH, pocran 3awuranky, nop-
Wer fIOCKYT, C TPECKOM OTOABMHYI
CTEKNsIHHYIO pABepb W  Hpocuncs
BHYTDS.

Beproner cpasy nowen Ha Hero
B aTaKy — Kak Kamukagse. Penwo
cbun ero pykomu.

MexotmHust Bpocunmcs B CyHOy-
YOK.

Bce ocransHoe Npou3owno MrHo-
BEHHO.

PeHwo LWBbIpHYn 3aropesLUMHCS
M MNpeBpaTMBLUMMCA B  OrHEeHHbINH
wap 6annoH, MrHOBEHHO MOBEpPHYIl-
CS M pPBAHYNCS K ABEpM.

OH Tak M He ycnesa noHsAThb, 4YTO
npous3oLno.

Paspgancs

rpoxor, kak 6ygro



CTanLHON celg wWBbipHYnH ¢ Gonb-
Woi BuicoThl. Bce 3pavue Bappor-
Hyno...

& * %
MyxXumMHa M IKeHWMHa WM Mo

ynuue. OHuM McnyraHHo nocmortpent
BBEPX U yBMAenu orpomuyio Benyio

— MHe 310 He
CKasana IKeHwMHa,
BuizoBu Takcu, Pad.

MyxuuHa ornspencs, nogosean
Takcu. MallyHa OCTEHOBMNAECH, OHM
nobexanu K HelM U yxe He BUAENH,
KaK y HWX 3a CMMHOW MPH3emnuacs
ewe U nuctok Bymary, Ha KOTOPOM
6Lio HanucaHo:

HpaBuTCs, —
HEPBHMWYasA., —

BCMuIWKY — Kak bByaro cro ¢orto- %, OETUMLLUKUI TOJSIBKO B HE-
6nuyes cpabortanu opgHoepemenHo. CKOJIbKMX BbETHAMCKMX CYH-
— Yto 310! — cnpocuna ero  AYYKAXI!
cnyTHHULUA. 1 pakeTHas ycTaHOBKa
— Kro-10 cxer npobku, — cia- 20 paker «TBucTep» knacca
3an MyXuuHa. «3eMis — BO3OYX»
Kakas-to Ttpsnka MmeaneHHoO w 1 TrepmosipepHsiin 3apsg.

1eHnBo nagaina psiaom C HAMM.

My»xumnHa nportsiHyn pyKy, nNoH-
Mman ee:
— Tlocnoaun, Mmymckas pybBawka,

BCS B KPOBH M B ManeHbKMX Abl-
poukax.

MNepeBof ¢ aMramiickoro
Jl. BONOAAPCKOIo

Jhoburenu haHTacTMKM 3HAIOT, HACKONbLKO OTNMUYAETCA CON-
HeuHbIH, Apkui MuMp Gyayuiero B pacckasax, NOBecrsix, poma-
HaX COBETCKMX MacCTEepPOB 3TOrO >XaHpa OT KHMI mucarenei 3a-
naga, B KOTopbix Tak dacto OByayuiee npepcrasnsercs mpau-
HbIM M EeCTOKMM. CIOKETbI MX NPOM3BEI€HMH CTAHOBATCH KaK
6bi MPOAOMKEHMEM TOro MMpa, rae OHM JKMBYT, FAe LapSaT
YKECTOKOCTh M HacMnMe, rAe HarHeraercs BOEHHas MCTepuMs.
Yacro ¢haHTacTMHUECKMe npoM3BeseHus craHossarca Gecnowjap-
HOMW CaATMPOH Ha OKPYIKAIOWYIO AEHCTBHTENbHOCTD.

CarupuueH ¥ pacckaz «CpakeHWen, KOTOpPbIM Bbl MpOUMTa-
nu. ABTOp Hallen Ans OCYKAEGHMS HacHNMs moGonbITHLIA M
napafoKcanbHbl¥ MNPMEM: MIPYLUKM. MMIINMOHLI MrpylUeuHbIX
paKeT, CaMONEToB, MOABOAHbIX NOAOK BbIMYCKAIOTCA cEropHs
B AMepuKe, C fieTCTBa Npuyyas pebaT K Mbicnu o BokHe. U BOT
3THM MMITMTApPMCTCKME CynepKMOEepHeTHUEeCKMEe MIPYIIKM B )HKe-
cTOKOM Mupe Amepuin Gyayuwiero BCTYNAlOT B CpaXeHMe €
HaemHbIM YOwiinen. Morubaer Bcero opuH ybmiua, paspy-
WaeTcs oanH Habop MMIMTAPMCTCKMX MIPYIIEK, HO MMp paB-
HOAYLUMA M XXECTOKOCTM 3TOrO M He 3ameuvaer. M 3asop npo-
AOMKaeT WTAMNOBaTh «CyHAYYKM»n, KOTOpble npobympator B
pebsirax 6yayuwimx «3enenbix 6eperos», HAEMHMKOB, TaKMX e,
Kax PeHuwo. )
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Koarexyua spyouma

CNOBA MEHAKT CMbICA

B pycCHom A3biKe, KaK W B ApY-
FHX, CYL|ecTBYIOT C/OBA-OMOHHMbI,
3syvaT OHH OQWHHAKOBO, HO OGO3Ha-
4aloT pasHblie MNOHATHA. B3aTe XoTA
Gb1 C/IOBO «CAYTHHK», Ha npoTtaAme-
HHH BEHOB 3TO C/IOBO O3Ha4ano Bce-
ro JIMb <«MOMNYyTHHUK; YenoBeK, HAY-
WHH pagom». A 4 OKTAGpa 1957 ro-
AQ OHO TMONYuYHNIO HOBbIH CMBbICA.
He TOnbHO B PYCCHOM, HO M B Apy-
FHX A3blKaxX 3eMnH OHO cTtano 060-
3HA4aTh HCHyCCTBEeHHOe HebGecHoe
Teno.

H BOT cerogHA mMbl Ha4YWHaeMm
ny6nuKoBaTbh HAaLWl CNOBApHMHK, CO-
CTaBNeHHbIH M3 TaKWx cnoe. B no-
NONHeHWH €ero Mmo¥eTe nNPHHATb
y4yacTHe H Bbl, HailliM 4YuTatenw. INo-
CbInaf CBOM 3aMETHH, Ha HOHBepTe,
nomanyicra, nomMeTbTe: «CnoBapb
«Honnexynun 3pypuTa». HTaK, ™Mb
HauHHaeMm.

BATAPEA

B BOeHHOM cnoBape CpepHEeBeHo-
BOH PpaHyMH CYLIEecTBOBANO CNOBO
«Batterie», KOTOpO® 03HA4aJNIO: «BOEH-
HaA HOoNeCHHUa», «MNOBO3Ha C BOOPY-
HEeHHbIMH CTpPpenKamu». 3atemM 3THM
CNoOBOM cTanu 0603HauvaTb cpasy He-
CHONbHKO NOBO30K, MORYHHEHHbIX Of-
HOMY HOMaHOHWHpPY, @ € MNOABNEeHHEM
apTHUNNepHHCHUX OPYyAMi 3TO TMOHA-
THEe PpacnNpoCTPaHHUIIOCh H Ha HHX.
BnocnepcTBHH CnoBo npuoGpenc H
flepeHocHoe 3Ha4YeHWe. Tal, ceropHs

Mbl BrOfIHE MOMEM CHasaTbe O He-
CHONMbHUX NpPHGOpPax, CeHLHAX HAH
yCTPOWCTBAX, COCTABJAOLIUX efHHOe
uence: «6aTtapeA napoBoro oTonfne-
HUA», «3dMEeKTPHHYECKan GaTapesa» HNH
Aame «6aTtapea HonG H NpPOGHPOK>...

TAPAM

MepBoe 3HaueHue 3TOro cnosa
6bIN0 BECbMa AANEKHM OT ABTOMOGH-
AU3MA; BO (DpaHIly3CHOM A3biKe nep-
BOHa4asfibHO OHO O3Ha4Yano «fnpuyan»,
«NpUcTaHb». H nHLibL MOoTOM OT MO-
PAKOB CNOBO nepeilino K lwodepam,
H «NMPpUCTAHAMH» -— rapamamu cTa-
AW Ha3bIBATb MAOMELLEeHHA p[pnA pe-
MOHTa M XpaHeHWA aBTOMOOMNEeH.

BAN

3TO CNOBO Mbl 3HAEeM Cpasy B Tpex
3Ha4YeHHAX. lNpewpe BCero «Ban» —
«3eMNAHaA Hacbinb», B 3Tom 3Have-
HHHM CNOBO MO3aHMCTBOBAHO pyc-
CHHM HA3bIHOM B CpefHHe BeHKa K3
HeMeyHKoro. B HemeLlHHV e, No Bcer
BEPOATHOCTH, ITO CNOBO MNpHLUNO
U3 natHHcKoro. Bo BCAHOM cnyuae,
B couvHeHHAXx Knua LUesapa yno-
MHHaKWTCA «valli» — 3emnAHbIe Ha-
ChilIH BOKPYr PHMCHHX BOEHHbIX
narepew.

BTopoe 3Ha4YeHHe CcJioBa «BaN» —
«6onbluana BonHa». bBbino 6bI co6-
Na3HUTENbHO NOCYHMTATH, HTO nepep
HAMH TO 3Ke CcNnoBOo, YTO WM B MNpe-
Ablayljem CNny4ae, TOJIbHO pacLUHMpHB-
wiee CBOE 3Ha4YeHHe: «Ban» ~— «fBH-
WYLJaACA BOAAHAA HacbiNb». OpHaHo,
H3aK YCTAHOBHNH YueHbie, POACTBO
MEeHAY 3THMH CNOBaMH YHCTO BHeLu-
Hee, HamylleecH.

B cBOeM BTOPOM 3Ha4YeHWH <«Ban»
NPOUCXOAUT OT APEBHUX CHABAHCHHUX
CNOB «BONHAa» M <«BanuTb». B ceoO
ovepefb, 3TH cnosa ObinH oGpa3o-
BaHbl oT ewe OGonee ppeBHeH, Be-
POATHO, NATHHCHKOH OCHOBbI «val».

OTciopa, KCTaTH rOBOPA, W MpPOoH-

30lIN0 TReTbe 3HaueHWe CcAoBa
«Ban» — «Bpaujariyancs ocb». To
camoe 3HaueHue cnosa, HKoTOpoOe

6onblue BCEro HMeeT XoMpeHHe B
TEXHHYECHOM RA3biKe.
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HALLA
KOHCYAbTALIUA

Pasfilen Beper KaHAMAAr ncHxonorMuye-
CKMX HayK, CTapluMi{ HayuHblit COTPYAHMK

HayuHo-uccnejoBaTenbCKOro MHCTHTYTA
oblelt u nefarorudeckoi NCHXONOTMM
ANMH CCCP Hwuxonak MeaHoewu KPbl-
JIOB.

Yeamaeman «Hawa HoHcynbTaiua»! fi faBHO mMeuTana €TaThb Mofenbepom,
HO MEeHA OTroBOpHNH. FOBOPAT, 4TO HYMHb: Xy[OMECTBEHHble CMOCOGHOCTH
W BooGLye 3TO TPYARHO. A BOT 3aHpOMIHLEN, HaBepHOe, noner4e. PaccHa-
HHUTEe, NOManymncTa, o6 3ToH NpodheccHH.

H. Benuxoea, r. KasaHb

JIETKO JII BBITh
SAKPOMIIINEKOM?

He cnmukom ynobuo nauunate
pacckas o yenoBeke W ero npodec-
CMM € TUTYNOB, HO B H[AaHHOM Cny-
4ae OHM ROCHYXKAT HaM NOAXOASWEN
OTNPasHOM TOYKOWM ANs pasfrosopa
o macrtepcrBe. Panca MeanosHa Me-
3eHuyoBa — Kaeanep opgeHos Jle-
nuna u Tpypoeoro KpacHoro 3mna-

menu, nobepuresib  MHOMMX KOH-
KYPCOB W nyuluas 3akpoHwmua
obnactu -— ectb M Takoe oQUUM-

anbHOEe 3BaHMe.

Beityer pacnpoctpanenHoe fipef-
y6exxpenue: AOCTAaTOYHO  OUYEHb
xopowo paborars, 4tobel fO6uTLCS
BbIfaloWMXcs ycnexoB. Her, Hego-
cratouHo. Kampeii paz B becene c
macTepom, kakum 6bl fenom oH Hu
33HUMMANCS, BbISICHSETCS, 4YTO Ccnaea
npullna K HEeMy HE RnpPocTo B pe-
3yneTare ouene xopowei paboTel.

MonbiTaemcss e  y3aHath, uTO
MMEHHO, Kpome 6e3ynpeuHoro Bbl-
nonueHuss ceoux  obsizaHHOCTEN,
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npuHecno Pauce MeaHoeHe cTOnNB
WMpOKOe npu3HaHKe.

..TpMAauate nsiTb netT Ha3an oHa
pabotana e HeBonbwoi cenbckoM
apTenu iuseed, a CTaTh 3aKPOMWU-
uei ewe Tonbko meutana. lNpuuem
xoTenoce €M He NpPoCcTo MNOBTOPSTE
obpasuel M3 JKypHAnoB, a CamoM
co3faeare ogpexpgy. M BOT OHa
y3Haer, uto s Bonrorpage nabupa-
I0OT KypCbl 3aKPOMWMKOB, M C pa-
AOCTBIO 3anMceiBaeTcs, 6Gnaro 3ToT
ropoji CoOBCeM HeLANeKo OT ee pog-
Horo cena. Kaszanoce 6w, Mmeura
6nm3ka.  [iurnom; KoTopeii  OHa
poswHa 6ena nonyuuts uepez He-
CKOJIbKO Mecsiues, pasan el npaso
paborats camocrostensHo. [Mpuuem
oHa morna Beibpate nioboe ropog-
CKoe aTense: sakpoHiymxkos 6bino B
Ty NOPY HEMHOrO, W CRy4anocb, 4YTo
ogouH cneumnanuct pabortan Ha pBa-
Tpn atense. Ho BoT HactaeT pago-
CTHbIX [LE€Hb, MM BbILAIOT CHHEHb-



KYIO KHMXKeuKy, HanyTcreylor pob-
pPbIMM CIIOBaMM, FOBOPST O LUMPOKMX
HOporax nns Mmosogbix crneuyuanm-
ctoe, a MeseHuosa Geper gunnom

M.. CHOBA BO3BpaWAeTcs B Ceno,
npuiem wmgper paborate He B 3a-
KPOMHBIA LeX, a K Tory Xe nopT-

HOBCKOMY CTONY.

— MeHSs yyTb N HE CWIIKOM Ta-
WMNM B 3aKPOMLUMUBLL. A s ynupa-
nace, JgaXe RNnakana, — pPaccKa-
3biBaer Pauca UeaxosHa. —
He 6ygy, rosopuna, w Bce. He gy-
manTte, uto Hosnacb OTBETCTBEHHO-
ctu. Mpocto nonumana, uTo TEX He-
CKONbKMUX MecsiLes, KOTopble A
npoydmnace e Bonrorpage, Hepo-
cratouno, urtobbt cTaTh XxOpOoWMM
cneumnanucrom. A cpefHMM — He
xoTenocb. 3aKPOMWMK yXe B TO
Bpems 6bin AAs MEHs uyTb AM He
sonmuebHUK. S cuMTana, uto TOJMLKO
npuM O[HOM B3rNsSfie HA TKaHb Yy
HEero Q[OMKEH BCMBIXHYTb B ronobe
gpacon. OH [OMKEH BMAETbL roToBOEe
vapenMe Tam, rAe APYrod BUAMT
TONBLKO Kycok martepun. B obuiem,
ne 6bwma s ewe rotoea k pabote
3aKpoMWMKa.

U Pauca MeaHoBHa npexpe Bcero
cTana npesoknaccHoi wweeed. MU te-
nepb, cuOs 33 LIBEMHOM MALLMHKOW,
OHa 0co6eHHO BHMMATENBHO BHMKA-
f1a B CMBICA KaXOOW OMnepauuM, cra-
na MoWMMaTb 3HaueHMe KaMAoro
WBa M CMBIC KaXKLOFO 3NEMeHTa
OTAEeNKH.

Mpowsno nemano epemenm, Pauca
MeaHoBHa BbILLNA 3amyX, nepeexa-
na B Bonrorpag y»e HacosceMm, pa-
6otana B ORHOM arenbe, MNOTOM B
Apyrom, crana GpurafmMpom B LUBEH-
HOM LieXe, M TOMbKO TOr[3 OHAa CKa-
sana cebe: pa, Tenepb s MMelo
npaBo cozfaeatb ofexpy, 6biTe
sakpoMwmued. M Ko cux nop oHa,
naobperas ¢acon, go nocnegHero
cTexka 3HaeT, Kak OGynetr oH Bbl-
nonHsitbcsi wBeek. M cama moxer
CecTb 33 MallMHKY, uto M Lenaer
HEpPEenKo, €CNM HYMHO MOMOUb MO-
NO[OH LuBEe.

Momoub Mmonofoi Lweee.. Yuu-
Tenb, BOCMWTAH Y4YEHMKa — 3ITOT
ApeBHWH npuuumn Pamca MeaHoeha
cpenana m  cBoum Ttoxe. Ckosnbko

paz ocTaBnsna OHa KOMHaTy 3a-
KPOMLML, M NOACAXMBANACb K MO-
nofeHbKMM NOpTHMXam, o0byuas mx

BCEM  NPEeMyApoCcTsM  LUBEWHOro
bena, kak TepnenmBo obbscHsna
MM, Hanpumep, YAOMBMTENbHbLlE 3a-

ragku yTiora: OH He TOMbKO rNagMT
TKaHb, HO K cozfaer obvemnyioc
dopmy. Ymenne pabortate ¢ yTio-
FOM — OOHA M3 CaMbIX CROXHLIX
onepauui, u Pamca MeaHnoeHa oby-
uMna el He oAHy pesyiuky. Hy a
pesysibTatbl M TYT He 33Mennunm
ckasartbes. [lns nocnepHero ropofa-
CKOro KOHKypca LuBeMHMKoB Mezen-
yoea mbibpana 3neraHTHoe ManLTo
B PYCCKOM CTMNE, YKPAlUEHHOE Ha-
pspoHoOM annnmkaumen. Konneru ka-
Yanu ronosamm: «Mto Bbl, Pauca
MeaHoeHa, B3sinu 6wl ¢acon nonpo-
e, 3[eCcb CTONLKO CTPOUEK, fera-
nei». ComHeBaNMCb HE B YMEHHWM
38KpOMIMLBL, a B onbite Bpuragsl.
M BOoT  uTOMM KOHKypcCa: nansTo,
npeAanoXeHHoe MesenuoBoM, 3a-
Hsno nepeoe mecto. Cnyvyanuce Yy
#ee nobegsl M B npowsiom. Ho ata
ocebenHHo gopora M papocTHa, no-
TOMYy 4TO BbIOEPKanu CepbesaHbIN
3K3aMEH M ee YyHeHMubl.

Y Paucot MBanoBHbl ¢ camoro ha-
4ana crano npuHuunom: niobyio pa-
6oty, mame camylo NpoOCTylo, HyM-

HO [penarte 8KKypaTHo M Tlia-
TenbHo.
Bo Bpems BoOMHBIL, ewe coBcem

IOHOM [AEeBYWKOM, LuMna OHa Tesno-
rpedikm gns ¢ponta. C yrpa Ao 3a-
xofna connuya paboranu B none, a
Bevepom (oTmoxHyTs 6bil) Bce >xen-
WrHBI M OEeBYLWKM CXOOMJIMCEL B
ofHy u3by # Npu cBere KepocuHO-
BOW namnbl MPUHUMaNMCh 33 LUMTLE.

Ox kak TpyaHo 6blno nocne mo-
Toirn  paborare mrno#! {lansusl co-
BCEM He cnyllanuch, Kasaliuce nepe-
BsiHHbiMM. Pas po Bonu cwmmana
Kynauku, a MNOTOM Pasom OTnyCKa-
na. Tonbko TOrAa M HauvHana uye-
CTBOBaTh MIJly.

MosHo Bbino cpenatb ckuOky Ha
ycranocte M paboratb He clMIUKOM
TwarensHo. Yro, conpar Kpacosatb-
cs B Tenorpeike Oyper? Tennee
CTaHeT eMy B OKofle, M NafHo,

Ho Pas paccyxpana He rak. Te-
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norpekka Ans conpara — He nNpoc-
TO OREXAA, KOTOPYID OH HafeHeT
noeepx rumHacrepku. Her, 3to ewe
M xeHckas nacka, sabota, aro se-
CTOUKA, KOTOPYIO OH MONYYHMT M3 Tbl-
na. U kakoeso Bygner congpaty, ecnu
YBUMANT OH, uUTO NOCRELWMIM JIOAM,
tak-cak  cpaboranu?  Oropuurcs,
koneyHo. PaBHopyluHble pykM, cka-
HeT, nocnanu emy Tenorpemxy.

Ta weeinas aptesb, B KOTOPOH
nocne BOWHBI Hayana TPYAMTbLCS
Panca MeaHoBHa, BO3HWKNA Kak pas
M3 310l M3bbl € KEPOCMHOBOW nam-
noi, u3 ceBepxypouHoi pabotbl Ans
¢ppoHTa. Tenepb yxe Wunu He ANS
¢poHTa, nepewsiy Ha nNanbLTo H
KypTkM. B cenbckux marasmHax pac-
XBaTblBaNM BCE, HE FOHsisick 3a pa-
COHOM M Mopoik W He obpawas
BHUMAHMS Ha OFPexum MCNONHEeHMs.
Ho Panca Meanoena We pgasana ce-
6e nobnamku.

C 7tex nop npowno MHOro nert,
TpeboBaHus K ofexae HEUIMEPHMO
BBIDOC/IM, M KaK XXe NpMrofunacs
aKKypaTHOCTb, CMOJIOfy CTaBLias
npuBbIYKOM!

3aKpPOMLUMK CHMMAET MEPKM CaH-
TUMETPOBOHW neHToi. Ha HekoTopbIx
TAKMX NEHTaXx HEeT MMIIMMETPOBBIX

fenenmwit. Buammo, npomzsoputenm
CUMTAIOT, HTO 33KPOHLIMKY MUIIIWM-
MeTpbl He HyXHbl, Bce paBHO

OKPYTNSIIOT AO CaHTMMETPa MAM B
nyuyliem cnyudae [0 MNONOBMHKM CaH-
TUMETPa, a TNOJIOBUHKM Ha nenTe
ectb. Panca MeaHoeHa cumraer, uyto
Kak paz npenebpexxenne Kk munnu-
metpam uacto rybur Bcio pabory.
Mpuuem Mano TONLKO CHATB MEPKH
C TOYHOCTBIO [0 MMINMMETPOE,
HY)XHO elle He MOTEepsiTh 3TH MMA-

MMETPbl MPM  BLHIONHEHWW uepTe-
Ha, NPH  packpoe, CMEeTbIBAHWUM,
wutee. Hanpumep, B  HeKoTopsix
nnarbsax NNEYEeBOW 1OB LOMKEH

NPUNOCAXKUBATLCS €O CTOPOHbI CTIMH-
KW Ha TPM  munnumeTpa. MHorue
npeHebperalot 3ToM MeNounlo, a B
pesyneTate nnatbe CMOAMT M CMOT-
PMTCSl COBCEM He TaK.

3akpokimnk paboraet He cronbko
C TKaHbIO, CKOJILKO € UENOBEKOM.
Ha nepseifi 83rnsg 3to nponucHas
ucTuHa. Ho ckOJNBKO HyXHO 3HaHMH,
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yMeHMs M repreHus, utobet McTUHA
cTana He npONMCHOM, a penosoin!

3akpoiiwmk, ocobeHHO ecnm oOH,
kak Pauca MeaHosHa, paspabartbisa-
€T MEHCKyIo ofexnAy, nommen GwbiTb
xyZoxHukom. Her pByx oamHako-
BbIX (pUryp, Aaxe y cecTep-ABOMHS-
WeK OHM XOTk YYTb-uyTb fAa pas3-
Hoie. Kaxpeld pas HymHo no-cso-
eMy «nenMTb» OREXAY, M [anexko
He Bcerga no cwurype, uyawe sonpe-
kM e, urobbl nnarbe ckpagbiBano
HE[OCTATKM CROXEHMs W Mojqep-
KMBano pocromHcTBa. Ho 3to kak pas
He ou4eHb TpYAHO, H[OCTATOHHO XO-
powo  3Hatb OCHOBBI M TOHKOCTH
ceoero pena. Bocrmtoieate Bkyc Tex
KnueHToB, KOTOpble obnagaloT MM
He B NONHOW Mepe, HAMHOFO CJOX-
Hee, NOTOMY 4YTO [AONsi 3TOLO HYMHO
CaMOMY M30 [HS B [EeHb BOCMMUTLI-
Batb cobereeHnulli Bkyc. Kasanoce
6bl, MOXHO TNONOMMWTLCS Ha BKYC
co3parenend MmopAbl, cneno cnepo-
BaTb PEKOMEHAALMSIM XYPHANoB, HO
nnatoe, KOTOPOE MAET MAaHEKEHLUU-
ue, He Bcerfa nNoOHMAET KIMEHTKe.
A 6biBaer, 3aKasuMua RPOCMOTPMT
WypHan, otMetut pgna cebs He-
CKONBKO MofAenen M nbliTaeTcs co-
BMECTHTb MX B OAHOM MnnaTbe — OT-
TyL2 KapMaHuMK, OTCIOAA KOKEeTKY,
eule OTKyg[a-To plolleuxy. IT0 Ha-
3bIBAETCS 3KNEKTUMKOM, M B IKEHCKOM
oBLeXpne OHa BCTPEYaeTcs ropasfo
uyawe, uem rae 6ol To Hu 6Ebino.
3HauuT, HEe BCE 38KPOMLLMKM Haxo-
ast B cebe cunel pabotate ¢ 3a-
Ka3uMuUeN ewe [0 NepBOH JIMHMU
Ha TKaHW, He BCe BbIMOMHSIOT CBOIO
MMUCCHIO XY [LONCHMKA.

3akporwmk fosxeH 6bITb M MNCU-
xonorom.  Ckaxem, npullnn pee
OEBYWKH € MPMMEpPHO OAMHAKOBBI-
MU curypamu. Ho ogHa nopsiBucTa,
MMIMYNLCHMBHA, & APYyrass crokoiHa
M paxe udyth cnermarmuna. lNnatee,
KOTOpoe MNOLOWAET nepBoOil AesyLl-
Ke, He COBCeM nO[ROMAET BTOPOWM.
Boixogmt, 3akpohwmk obsizan yuu-
TbIBATL M XapaKTep 3aKasduupbl.

M HaKoHel, 3aKPOMIWMK [ONIKEH
6bITb UyTb-uYTb AuNJoMatom. «4Hro
Bbl, ronybyiuka, 3To nnarbe Bam He
nofoiAeT, OHO pPacCUUTAHO Ha MO-
NOAyIo AEeByLUKY» -— TaK 3aKpOM-



WMK He MMEeT npasa rOBOPHTL.
3akazuuua [OMKHA YHTH OT 3aKpOMH-
wMka B nonHelwem ybewpeHuu,
uTO 3TO OHa cama sbibpana cacou
M NpoAymana Jevanu, pame ecnu
3a nonyaca [O 3TOr0 M HE NOMbl-
nsna o paHHoWM mopgenu. Tonbko
rorna oxa 6yner Hocute rotoBoe
NNaTbeé yBEPEHHO M € [LOCTOMHCTBOM.

Bor uto  neMur 3a nponMcHOM
MCTHHOM: «3akpolwumua pabotaer ¢
4YEenoBEKOMM».

A uto B pesynstarel

B pesynbrate 38KpOMLIMK NOMO-
raer csoemy 3axKasuuKy obpectu
cobCcTBeHHBIN CcTMNb OAEMAbl, KOTO-
pblit Haubonee nosfHO CcOOTBETCTBY-
et u ¢urype, u obnmky, M xapak-
TepyY, M TEMMNEPaMeHTy UeNOBEeKa.
Cmnb  croMT Hap mogoi: nioboe
HaMpaBSiEeHHE MOfbl  MOXHO MpPH-
cnocobutb Kk cTunio.

Hy xopowo, y sakpohwmka coT-
HM 38Ka3UMKOB, M KAMALIA M3 HUX
obpen ceoi crmne. Ho nposensercs
nM B 3TOM MHOrooBpazmu  cTHnb
Camoro 3aKpoMiumka?

KouneuHo, Y kawpgoro xopoiero
co3patens oAeMAbl €CTh CBOM, fpu-
cyume T0SIbKO emy ueptbl. OguH nto-
6mMT mHoroobBpasHylo oTpenky, Apy-
rolM CTPeMMTCsi NOJUEPKHYTh MOL-
HYIO nuHMio. Y MeseHuyoBol Toxe
Buipabotanace cBos Mawepa — ner-
KOCTb, ecrtectBeHHocTb. Cluutas ero
ofiexxfa He cpa3y bpocaetcs B rna-
33, He MOPAXKAET OPUrMHANBHOCTHIO,
HO KoOrpa npMrasgMilbCs, KaXeTcs,
4TO TOJILKO 3TQ NJaTbe uaeT 4eno-
BEKY M HMUTO A[PYroe emy M HafeTb
Henb3s.

Mocnywaem, uro roBopuT cama
Panca MeaHosHa:

— Kakoe kauecteo cLuMTOM ofex-~
Obl s CUMTAIO CambiM BaXkHbim? He-
NPUHYMASHHOCTL, HE3aMY4eHHOCTb.
Kak 3to Bam 06wbscHure?! Bor um-
Taellb MHOM POMaR M uyBCTBYyeLIb,
KaKk aBTop  TshKello MNOAbICKMBAN
CNoBa, C TPYOOM (opMynupoBan
MBICSM, MCKYCCTBEHHO coefnmMHAN
pasHble 4YacTy NOBEeCTBOBaHMs... Bug-
Hbl cnefbl paboTtel, WM, kak roso-
pst, pabouunii not. A Befb MCKyc-
CTBO B TOM, uTO6BEI MyuWTEnbHBIE
NOUCKK (POPMbI UMTATEND HE BMAEN,

Y Hero [OMKHO OCTatbCs Bneyar-
NeHMe, YTO NpOoM3BEeLeHUe HaMUcaHo
Ha OOHOM [AbIX&HMK. He cyouTe me-

HS 38 TO, YyTO S Takue BbICOKME
cpaBHeHus Aenaro. FaneTOo MU
nfarbe TaKk NpoOCTo, nerKko, ecrte-

CTBEHHO [OMKHO cMAEeTb Ha ¢Mrype,
utobEl nocTopoHHui  Habnioparens
AaXe He NOARYMan O TPyAe 3aKpoM-
LuLMKa, @ BMAESN He CTONbKO OfesAay,
CKONBKO 3INEFraHTHO OfJEeToro ueso-
BeKa.

Bce, uro mbl pacckasanu, xOTb M
BCTpeuaeTcs He CTOJIb Hacrto, Kak
wenarensHo 6b110 6bl, HO BCE-TaKM
neXut B pyclnie npogeccum M HUue-
ro HeowmupaHnoro B cebe He co-
Oepunt. A HEOMMAAHHO BOT UTO:
Panca MsaHoesHa BepMT, UTO ofdexpa
enuseT Ha cyaeby. U korpa npo-
culb ee nogpobHee pacckazate 06
ocHOBaxX TakoW Bepsel, yberkpaeun-
Cs, 4TO HMYEro MMUCTHMHECKOrO TYT
HeT.

UseectHo Begb, uto cyabba oueHs
yacTo 3aBMcMT OT cnyuas. Cayuan-
HOe 3HAKOMCTBO, chyuaiHas BCTpe-
ya cranoBuTcsi cyAwboi. A pasee
He YBEJIMUMBEETCS BEPOSTHOCTH Cua-
CTIMBOro cilyuasi, ecnu pAeBylika
XOpOLIO M CO BKYCOM OA€eTa, a 3Ha-
uut, M dyscTeyer cebs yBepeHHO,.
csobopgHo, HenpuHyaeHHo?

Korpa ewe He Pawuca MeanoeHa,
a Pas wmna Houamu Ttenorpeiku
Ans (ppoHTa, OHa Bepwuia, 4YTo C AY-
woi cpaboraHHas Bewb cnacert con-
AaTa He TONbKO OT MOPO33, HO M
OT Nynu: (PPOHTOBMKAM XOPOWO M3-
BECTHO, CKONbKO CuAN npupaer pob6-
pasi noafepXka m3 Teiia.

— S u cama € pPapoCTbIO CMOT-
pena Ha ceoto paboty, — roBopMT
Panca WMeaHoeHa, — Moiker, Bam
NoKaXercsi CMellHbiM, HO 5, nepeg
TeM KaK 3aBepHyTb roTOBYIO Teslo-
rpeiky, nogHecy ee k rybam wm no-
wenuy, urobu: 6Goew, KoTopbIM ee
HaAEHeT, BEepHyncs ¢ (POHTA M-
BbIM.

Bepur Pauca MeanosHa, uto con-
AaThl, KOFAa-TO OABHO corpertbie ee
TenorpenKamMM, XMMBbl OO CMX NOP...

M. BNAOMMMPOB
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NQTEHTHOE
BIOPO

BAKEH HA BOAHE

Mpepnaraio BHECTH B HOHCTPYHUHIO peuYHbIX 6aKEHOB HEHOTOpbie H3Mme-
HeHWA. BmecTto AHKHYMYNATOPa HMAM CYXHMX OGaTapeii HCNosnb3oBaTh HeGOMNb-
Wyl FHAPaBAWYECKYIO 3/IeKTPOCTAHLMIO. CHOPOCTHON HaNOp TeuYeHWA peHH
oHa 6ypeTr npeo6pa3oBbiBaTb B 3HEPrHI0O INEHTPHHECHYIO € REepemMeHHbim
TOKOM. TOK NORAETCA HA CHrHANbHYIO NAMMNOYKY, APHHEe BCHbILUKH KOTOPOH
GYyAyT BMAHBI HM3faneHa. MHe HameTcA, 6aHeH TAHOW HOHCTPYKLHHM MOr Obt
VCNOJIb30BATLCA HA CaMbIX pPAa3HbIX PEHaxX, MPHHOCA HeMaJlyli0 3HKOHOMHIO.

Hsan Uenuwes, KupoecHaa o6nactb




B ceropgnswHem Buinycke MB pacckasbiBaercs o Gake-
He, paboralolem Ha SHEPruM BOJNH, MONIHMEOTBOgE OpM-

rMHaNbHOM KOHCTPYKUMM M APYrMX MHTEPecHbix npepgno-
MEHUAX.

PAOUOAKTUBHBIN MOAHUEOTBO[,

CuuTalo, uTo 3thcheKTHBHOCTL MOJIHHMEOTBOAA MOMHO NOBbLICHTbL, €CNKH HAag
ero ocTpHem C<cO3jaTth CTONG HOHW3HpPOBAHHOIC BO3RYyXA. HasecTHO, 4TO
3NEeHTPHUECHHe 3apAfbi ObiCTpee CTEHAIT Tam, rpe MHHHManbHOe 3NEeHTpH-
yecHoe conpoTueneHHe. TanOe conpoTHBneHHe 6yner o6GecneyHBaTb HOHH-
3MPOBaHHbIN CTONG BoO3fgyxa. YTo6br cTON€G NOAHMMMANCH BBEpPX eliye Bbile,
npepnararw ycTaHOBHTb Ha MONHHEOTBOAe <«YCHOPHWTENb» ANA HOHHU3UPO-
BaHHOrO BO3AYyXAa, AEHCTBYOLW{Ero MO NPUHLUHNY BbITAMHKUY Ne4HOW TpyObl.

Anexcanpp Pe3nuk, HKpacHosapckuin wpan




KOMMEHTAPUA
CNELMAANCTA

Cuauana s 6m1 xoren obpatmtsb
Balle BHWMAHME HA TO, KaK MNOSBM-
nace y Uemuuesa upes Hoeoro 6a-
keHa. Jletom atoro ropa Msan roc-
TMN Yy CBOEro AsAM, KoTOopbik pabo-
Taer 6akeHLUMKOM Ha Barke.
lMNon ero npucmotpom cBhile Ae-
CSTHU KMIIOMETPOB (hapBaTepa PEKM
M pecsitku Gakeroe. Heckonbko pasz
e3[MNM OHM BMECTe Ha MOTOPHOM
JNofke — npomepsnu rnybuny ¢ap-
BaTepa, OCMaTPMBanNK  HEXMTPOe
aneKTpmyeckoe  ycrpoiicteo 6ake-
HOB, MEHSUIM aKKYyMynsiTopbl M cy-
xme 6Gatapeu. Xotb # KOPOTKM JieT-
HHe HOuM, A2 Goictpo capsrves
MCTOUHMKM  MMUTAHUSI — YHK OHEHb
arpeccueHasl cpefia MX OKPYIKAeT:
To poxpAab, To 6pbI3aNM OT npoHocs-
wmuxcs  mumo «Paker», To kpyTtas
BONHA OY MOLYHBIX ByKCMpPOB.

MBan Lenuues meopuecku nogo-
wen k npobnemMe M nNpennoXuia or-
Ka3aTbCsl OT XMMMWUECKMX MCTOUHM-
KOB IMUTaHMS, 3aMEHMB MX 3HEpruewH,
nony4aemol ot camol pexu. Cko-
pocte Bstkm  Ha cpapeatepe go
0,5 M/c, a rnybuHbl ecTb Takue, uto
HE XBaTMT M3MEPHUTENLHOrO LUECTa,
xoTs ero pgmmHa 3,5 M. Ho anep-
TMs TEYEHMs] PEKM BCEro nuilb me-
xaHuueckasi. Yrobel ee npeobpaso-
BaTb, HyMeH reHepaTop, Ban KOTO-
poro JOmKeH Bpawarbk fABUraTenb.
JaBaiite MO3HAKOMMMECSI € KOHCTPYK-
uverd npeuratens Lenwmuera. [llse
BOCKKM prmHoM 1,5 M OoH coegmuun
nocepeauHe Kpecr-Hakpecr. KoHupl
0bcTpyran HoMOM, NPUAAE MM MpPO-
¢une nponennepa. BuuroByto Typ-
6uny nocagmn Ha ocb. Camy e ocb
3aKpern Ha Kuile, KOTOPbLIM, B
CBOIO Ouepefib, YCTAHOBMA f10A4 pa-
MO# obbikHOBeHHOro bBakeua.

CnoxHee peno okasanocb ¢ re-
HEepaTopoM, & npoule rosops —
ABurareniemM  MOCTOSHHOFO  TOKa.
Hocrate ero ne ypanoce.
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Pasmbiunas Hag  BO3HMKLUMMM
TPYAHOCTAMM, BCMOMHMA OH OfbIThl
Mapages. Ecnu nocrosHHblA MarHmur
npubmmikate K HENMOJABMIKHO 3akpen-
JIEHHOM  KaTyllke, B  NPOBOAHMKE
BO3HMKAET.  MHA) KUMOHHbIN TOK.
Ecnu MarHut cvnbHbiM, a Ha KaTyll-
Ke [OCTAaTOUHOE UMCIIO BMTKOB, CM-

Nbl TOK@ BMOSIHE  XBaTHUT 3aXeub
JIBMTIOUKY.
Mean 3axkpenun TpPu nogxoso-

ob6pasHbix MarHuTa Ha OBHOM nona-
CTM CBOEFrO rMOPEBAMUECKOrO [LBU-
ratens. Ha crancHOM ceppeutuk,
BbIMONHEHHbIH B Buae HebonblioM
yacTM AyrM Kpyra, HamoTan ofHy 3a
O[HOM HECKONbKO NOCNeAOBaTENIbHO
coepMHEHHbIX  Karyilek. 3akpenun
ceppneunnk Ha Gakexe. Kowusl nso-
NMPOBAHHOrO TNPOBOAHMKA npunasi
Kk namnouke.  JlonactH, MarHuThbl,
KaTyllkM  TWATenbHo FUAPOU3ONK-
poean  BuUTymHBIM  JlakoMm. JTa
NpefoCTOPOMHOCTL, HABEPHOE, He
JIMLLKHSS,  €CnM, KaK CrpaBefsiuBo
nonaraetr Mean, nposepka paboro-
cnocobHOCTM  HOBOM KOHCTPYKUMM
6akeHa Oypmer npoposKaTLCA A0
KOHU@ HaBMrayMM.

Yro e kacaetcs npefBapuTeb-
HblX pe3ynstatoe pabotel, Te OHM
BnonHe OBHaAEMMNM KOHOTO KOH-
cTpykTopa. Bmectre ¢ asiperd Ha opf-
HOW M3 M3NYUYMH PEKM OHM YCTAHO-
BuiiM HoBbiM GakeH. Kak Tonbko no-
nacTv ruApasiMyeckod Typ6uHbl no-
NyuMnu BpalLeHMe, JIaMTIouKa Haua-
na pasatb KOPOTKME BCHBILUIKM.

» » »

Xots c¢hM3MKa rpo3oBeiX npouec-
COB M3ydYeHa XOpOLIO, yd4eHble Npo-
AOMKAIOT MCCNefoBaTh PasnuuHblie
cnocobbl aKTMBHOrO BO3[EHCTBMS Ha
atmocdepHsle  3apsgsl.  Bepnytcs
MOMCKM MPSIMOr0 BO3AEHCTBMUS HAa
rposoebie obnaka c¢ Tem, utobwbt
ecTecTBeHHAA INEeKTpuUecKas MaLim-
Ha pabortana cnokoittee. C npone-
rarowero Hag obnakom camoneta
pacnbUIsIOTCS  KPMUCTAINIMKK  HOOM-
ctroro cepebpa. Onucnyxar ueHTpa-
MM, BOKPYr KOTOpBIX KOHAEHCH~
pyloTcs  Kanenbku BharM. B 3atom
cnyyae 3apsfAbl CTEKAIOT Ha 3EeMAI0
BMECTE € WCKYCCTBEHHO BbI3BAHHBIM



poxaem M obnako reHepupyer B
2—3 pa3a MeHblUe MONHMH.

CoseplueHcTByeTcs cam MONHMe-
oreofl. B neuatu yxe 6buim coobuye-
HUSST O TOM, UTO PYMBIHCKME M
(bpaHLy3CcKMe uHXeHepbl Mpeasio-
MMIIM  yCTAHaABNMBATE Ha OCTPUE
MOJIHHeoTBOAa panMoaKTMBHbIE
MCTOYHMKM, M3Nyuyalolime BBEpPX Y3-
KMH nyyok ramma-nyueir. Cnoi Bosz-
[yXa Haj MCTOUHMKOM MOHM3Mpyer-
Csi, M ero 3NeKTPONpPOBOAHOCTL 3a-
MEeTHO BoO3pactaer. MonHueoTBO4
kak 6bl 3HAUMTENBHO YAIMHSETCA.
Ucnbitakus nokazanu, uTo HECKONb-
KMX TaKMX MONHMEOTBOJOB pHOCTa-
TO4yHO, utobbl 3awMTuTL 6GonbluioK
ropog.

Yro ke Hoeoro npepnaraer Anex-
caupap Pesnux? Monuneormsop pecs-
TMKnacciuka M3 KpacHosipckoro
Kpas TaK)e COOEPXMT PafMOaKTHB-
HbIM MCTOYHMK, CNOCOBHBIN MOHM3M-
poearb Bo3gyx. [lpaepa, 3naHWH
LWKONBHOTO Kypca (PU3MKKM eMy AB-
HO He XxBaTtuno, utobbl ykasarb, Ka-
KOW TOuHO INEeMeHT MM u3oTon
NpurofeH ANs 3TMX LeneH.

FloatoMy camoi MHTEPECHOM Ham
KaXKeTcsi BTOpas u4acTe Npeanoxe-
Hus. Cawa npepnaraetr KOHCTPYK-

uMio  ceoeobpazHoro yckoputens
ans MOHM3MPOBAHHOTO  BO3AYyXa.
MpmHuMn  ero peHrcTBuMs BEHCTBU-

TENbHO CXOX <€ BbITSXKOM MEeYHOM
Tpy6ul. Bo Bpems rpossl, Kak u3ee-
CTHO, AyeT cMnbHbld Betep. Ero no-
TOK OMBIBAET >anio3M, yCTaHOBJIEH-
Hble TMof OCTPMEM, M CO3[aeT Nof-
nop Ha Bxoge. PasHuua paenenui
Ha BXOAE MW BbiIxOAEe TNPMBOAUT K
TOMy, 4TO BO3AYyX 3acacbiBAETCH
BHyTPb yckoputens. Conpmkacasice
CO CTEHKaMH, MOKPLITLIMH PafMoaK-
TMBHbIM BELLECTBOM, BO3fyx 6Gyper
aKTMBHEE MOHM3MPOBATBECS M € YCKO-
penvem BoiDpacsiBaTbCsl BEPTMKANb-
HOM Y3KOW CTpyeHM BBepX, [ONONHM-
TeJlbHO yBenuuusas 3(PPEeKTMBHOCTL
PaAMOaKTMBHOIO «OCTPUS»,

Ynen 3aKcneprHOro coeera
yHkeHep B. 3ABOPOTOB

Payuonarusayus

BMAOH C TAPAHTMEA

«Korga mpeuwb u3 marasmuHa ¢ 6u-
[AOHOM, NONHbIM MoOnoka, GbiBaer,
KpbilLKa NMAajaer M MOJIOKO pachnec-
kueaercd, — Hanucan [. Liepwili
u3 Genopycckoro ropoga Bopmco-
Ba. — [lpegnaraio 6upgon ¢ rapau-
™ENN.

NMocMmoTpuTe Ha pucyHoK. B koH-
CTPYKUMM BCEro TpPu pfetanu: pse

MpyM»uHbi,

MPYMMHbLI M MAACTHHA.
Hajerble Ha CTOMKM pyukm OuAoHa,
AaBSAT Ha MNAacTHHy, KOTOpas NAOTHO
NPMXMMAET KPbILKY.

DUIbM TNATbIK,
CTPAHMLA NATHALLIATAS...

Muxpodunbmbl Bce Gonblue BXO-
AAT B MOBCEJHEBHYIO HH3HL, MOMO-
ras 3KOHOMMTL Mecro Ans XxpaHe-
ks  uHdpopmaumn. Ecrb, OfiHAKO,
Y HMX M onpefiencHHble HEeQOCTaTKK.
Ecnu Mukpodunem orneyarad, Ha-
npuMMep, Ha KMHOMNEHKe, «uKHrTare-
mo» He TaK-TO MNpPOCTO CMEHKTH,
CKAXMEM, [AecATyI0 «CTPaHMuBy» Ha
cotylo... Npocroit cnocob wn3roroe-
NEHMS  MHKPOMHNEMOB, KOTOPbLIH
npepnoxun  JAmurpuid  Hunoe M3
MOCKBDI, BNONHE MOMET HaNTH Npu-
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CTEPMKEHbL

CTONKA KADPOB

MEeHeHHe w B wWKone K goma. Co-
rMacHO ufee aBRTOpPa CTPaHMilbl KHM-
ru cororpacpupyercs Ha obparu-
Mylo uyepro-Genyio nneHky, a noc-
ne nposBneHms MNNeHKa pas3spe3aer-
cA Ha orAenbHble Kappbl, KOoropbie
CKNaabiBalOTCH CTOMKOM, Kak crpa-
HMLBI KHMIM. 3arem «CTPaHMubin
ckpennsiiorcs METANNMUECKHM
cTepXHeM, KOTOPLIH npojeBaercs
yepes nepdgoOpPaLMIO MNEHKHM, Kak
NOKa3aHO Ha PpHcYHke. B Mmkpo-
(huNbMe TAKOH KOHCTPYKLMM MOXKHO
6bictpo u nerko otrbickars no6oi
Kagp. A AN «NTEHMSA» MOMKHO MC-
nonek3osars nlobok pauanpoekTop.

3ANACHOE LUACCH

Pe6sita, yenexaloujHecs Mopaenus-
MOM, HacTo MCMONb3ylOT B Kauyecree
ABMrarensi pacTSHYTYIO  NPYXMHY.
HaMmoraHHbi{i Ha OCb Koneca KaHa-
TMK NOA AEeHCTBMEM MPYXMHbLI pas-
MartLiBAaeTCA M BPaWaeT Koneco —
mofiens passkevcd. OpnHako Bpems
paboThi TaKkoro ABMrarens OrpaHu-
YEHO: eCnM KaHATMK XKecTko 3akpen-
neH Ha OcH, TO, KOTfia MpYXHHa €O-
Kpawaercs, ee COMNPOTHENEHHE Me-
waer fganbHeMlleMy  [OBMMKEHMIO.
A ecnu Gbl TaKoro conpoTHEREHMS
He 6bino, mopens npowrma 6bl ewe
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ROBONLHO 3HAUMTENLHOE paccros-
Hue MO MHEpPIMM.
Cnoco6 yBenuueHMs NPORONIKH-

tensHocTH paborbl  ABMratrensi-npy-
HMMHBI  M3BecTeH — Hafo nNpuMe-
HMTL XPanoBol MexaHu3Mm. OpHako
370 [OBONLHO CJIOXKHASA KOHCTPYK-
uus. bonee npocroe  pelleHue
npegnoxmn tOpa TerepBak u3
Anma-Atb, OHO XOpOWO MNOKa3aHo
Ha pMcyHke. B mecte coegmHeHMs
MpYXKHbLI ¢ KAHAaTHKOM yKpennsiercs
AMcK 60nbllero AMaMeTpa, yeM fmMa-
MeTP BMTKOB MNPYXMHBbI, a TaM, rge
KOHuaetcs paboumii Xoff NpyXuHEI,
TOMELAeTCA KOHel, pbluara, Bbiny-
ckalujero euwe opHo, ceobopgHoe
koneco. lNepen oOKoHuaHuem pek-

BeAYUEe KOAECO

CBUHLOBLIVI TPY3

[ — b |

CTBMS NpPYHMHbI  Pbluar  BLINYCTHT
csobopHoe koneco, Kotopoe nopa-
MEHWT Befymjee, M Mogenn MNpPOH-
[EeT elje HeKoTopoe paccrosiHne
no WHepBMM. -

BO3AYLUHLIA LUAP
NPUMEPHET AL

Kaszanoce 6ui, BO3flyxonnaeaHue
crano y)xxe McropMer. OfHako B Ha-
Wx AHWM BHOBbL OMMA MHTEpec K no-



netram Ha BO3AyMIHOM uMIape — M
€O CTIOPTMBHBIMM M € HaYUHBIMM Ue-
nsmu. Hemano cnocobersylor atomy
M YCMEeXM XMMMM: COBpPeMEHHble CMH-
TeTHMYECKHE MaTepuankl NO3BOANIOT
co3faBarb npouHbie u nerkue obo-
nouxkM. Bo MHOrMx crpaHax ceMHac
pa3pabarbiBaloTCs BCe HOBbie M HO-
Bbi@  KOHCTPYKUMM BO3JYMIHLIX Mia-
poe XX Beka. -

Hena Crauesmu u3 ropopa Jfloso-
Bas XapbKOBCKONM obnacru 3amHTe-
PEeCoBANICR  NPOEKTOM AHrAMMCKMX
KOHCTPYKTOPOB, © KOTOPOM MBI
pacckasanu B Ne 4 3a 1978 rop. Ounu
NPeanoXunM KOHCTPYKUMIO wapa,
BO3flyX B KOTOPOM HarpeBaercs
nyvyamu conHua. O6Gonouka TaKoro
ulapa 4yepHasi, OHa MHTEHCHMBHO nor-
nowjaer tenno, Guictpo HarpeBaercs
Ha CcOnHue M corpesaer BO3AyX
BHYTPM wWwapa. MHrepecHbli npoekT,
He npaBfia nM, M BCe Xe ecTh
Y Hero cepbe3Hbid HEAOCTaroK, KO-
Topbii Hens 2amerun. Takoi umap
NPpM SCHOM Norofge, pasymeercs, He
CMOMET MaHEeBPMPOBATL NO BepTH-
KaJiu — KOrfa HYXHO ONYCKaThCs
4N cHoBa Habuparb BBICOTY.

J{eHs Haulen OCTPOYMHOe pelue-
HMe. MAes HacTonNbKo NPOCYa, UTO

JxcneprHbI

AAKe PMCYHOK He HyeH, urobu ee
NOHSTL M oueHuTb. MO MbicAn aBTO-
Pa, B BEepXxHeM 4acTM llapa nepef
3aNYCKOM Haf0 YKPEenuTb «HaKMA-
Ky» M3 TOoHKOK Oenod tKaHu. Ee
MOXHO PpacKpbiBaTb € TMOMOLWbIO
CHCTEMBl TPOCOB, KOrfa 3To norpe-
Gyercs, Torga uepHas nnouwjasb Ha-
rpeBa Gyper yBenwumBatbes, Map
nolifer Beepx. M 3akpbiBaTh, TOrfa
Wap HayHeT cnyckKatbcs. A Ans no-
cafikM, KOHEUHO, KaKk M B no6om
BO3[lyMIHOM UIape, CTPaBHTL YacTb
BO3flyXa uepe3 BbiNycKHbie KNanaHbl.

ABTOpOM npeanoOMeHus, Haneua-
TaHHOro nop 3saronoBkom uMzobpe-
TeH.. Komnacn [Ne 4, 1981 r.] se-
nsercs Bapum [MenunelueHko u3
ropofa M paHora. 3a MHTEPecCHYIO
MACI0 €My BpYYaeTcs aBTOpCKoe
CBMAETENBLCTBO JKypPHana.

Pucynku B. POLAMHA

COBEeT OTMETHN aBTOPCHHMH  CBHJETENbCTBAMH

Mypuana npegnomenna Meana LENHILEBA w3 Kuposckoi ofnactw
H Anexcanppa PESHHHA w3 Hpacwoapckoro kpaa. fpepnomenus
Opua TETEPBAKA ws Anma-Aroi, [lvutpua HHJIOBA w3 Mocusbi,
I. WEPOTO mu3 bopucoa W Esrenua CTALIEBHYA us XapbioBeHoi
00nacTH OTMEYeHbl MOYETHBIMH JHM/IOMaMH.

Kpome aBTOpPOB npeano)eHMH, 0 KOTOPbIX PaccKa3biBanock
B BbINYCKE, JKCNEPTHLIH COBET OTMETHN NMOUETHbLIMM AMIIOMAa-
MM ypHana npepnoxenns Aunppes POXKOBA u3 lMepmy,
Neonmpa 3ATUIATKMHA m3 3nucrel, Anekcasnppa COJIOHLLO-
BA w3 Kasanu, Angpes BOPLLOBA u3 Bonrorpaackorn obna-
ctu u Cepres TACKOEBA w3 ChixTbiBKAPA.
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"MO[EAb

C MeXaOHUYEeCKOM NMAaMSThIO

Ynpaenate aBTOMOAENSMU MO~
HO HeckonbkuMMK cnocobamu. Ya-
Lie BCEro asTOMOAENMCThI NONb-
3yIOTCS pPaAMOKOMAaHAAMM, NOChI-
naembimMm pPaAvonepenaTuMKOM.
3TM KOMaHAbl NPUHMMaeT papmo-
NPHeMHHK, KOTOPbLI M ynpasnset
HCHONHUTENbHBIMU MeXaHH3MaMMH
asmwxeHuss mogenu. O6 opHoM Ta-
kot mopenn «OT» pacckasbisan
B N0 2 4y 3 3a npownuii roa.
Ynpaensite TPacCoOBbIMWM MOAENsIMU
HEe HYHO, BeAb MX [ABMKEHMe
KOHTPONMpyeT cama Tpacca. DneKr-
poasuratens Takoi MoAenu nony-
4YaeT MNUTaHME C ABYX TOKONPWEM-
HMKOB, kak W Tponneibyc. MeHss
HanpsKeHMe nNMUTaHMs, BKAOUYas M
BbIKNIOUasi €ro, aBTOMOAENMCT U3-
MEHSIeT CKOPOCTb Ha OTAENbHbIX
yyacTKax Tpacchl, OCTAHaB/IMBAET
WnM CHOBa NpPMBOAMT Mopens B

==

Aswenne. O cnocobe ynpaene-
HUSI MOJRENbIO CIKAThiM, BO3[YXOM
«tOT» pacckaspiBan B N2 2 3a
3TOT roga.

CerofHs npepnaraem nosHaKo-
MUTbCS eue ¢ oAaHmmM cnocobom

ynpaeneHusi. aBTomMopensmu, 3pech
He noTtpebyiorcs HH  CIOXKHAas
3NEKTPOHHas HauuHKa f[ns nepe-
BaTuMKa M NPMEMHMKa, HM cneuu-
anbHas Tpacca C TOKOMPHEMHMUKa-
MM, HM MCTOUHMK CIHATOro BO3AY-
xa. Torpa 3a cuetr uero Mopenb
ABWKETCS BNepes W MNpYM  3TOM
obbeakaeT MHOrouncneHHolie npe-
NaTCTBMS Ha CBOEM TNYTH, eCnM y
Hee HET HMUYEero TaKoro, O UeMm
TONbKO uto rosopmnu?

Ha pucyHkax: monens MMK-
poasTobyca, xoTs B npMHUMNE 3TO
MmoxeT 6biITb Mopens rpy3oBOro
unu nerkosoro asTomobuns. [Oa-
BaliTe BHMMATENbHO PacCMOTPHUM
ee mexaHu3m. BHyTpu canoHa He-
TPYAHO 3aMmetuth nnockyio 6ara-
peiiky 1. [lee ynpyrue nnacrTMHbi
HafexHO ob6XBaTbiBAIOT M NPMIKK-
Maor ee k pame.  knemmam 6a-
Tapeiku nopcoefuHeHbl NpPOBOAA,
coefiMHsiioLMe BbiKNOUaTens 2 M
MUKpo3nekTpoaeuratens 4 B egu-
HYIO 3neKkTpuueckyio Lenouky. Ec-
NYM NOBEPHYTb pPbIUAXKOK BbIKAlOUa-

Tens, Uenb 3aMKHeTCs, M Ban
3neKTpoasurarens HauHeT Bpa-
wartbcs. BpaweHwe uepes cucte-

MY LIECTEPEHOK MOHMXKAIOLLEero pe-
AykTtopa 3 nepepjaercs Ha YANMU-
HeHHbI! BbIXOOHOMK Ban. Takas MHO-
rocryneHyaras nepeagaya Hy)KHB
ANs TOro, 4To6bi YMEHbLUMTb UMC-
no obopoToB M YBENWUWTh KPYTS-
WMA MOMEHT.

A Tenepb obpatMte BHMMaHWe
Ha BaAXXHYIO peranb nepepaun —
coenmHuTenbHYlo MYdTy. OHa co-



CTOMT M3 pucka 5 u 606unb 7.
AMCK nnoTHo nocaxceH Ha BbIXOA-
HOH Ban W BpalWlaeTcss BMecTe C
HMM Kak epuHoe uenoe. BbobuHa,
HaobopoT, MMeeT CKonb3siwyio no-
capgKy. ITO O3Hauaer, uUToO OHa MO-
WeT Bpawarbcs B noboM Hanpae-
neHMu HEe3aBUCHMMO OT BPaLLEHMS
BbixogHoro Bana. Cama 6obuHa
M3roToBNEHa M3 AMCKOB M TpybHou-
k. Ee neBbiM AMCK wMeer Tpu
3yba, B pabouem nNOnoMeHuM OHu

BxoAsT B 3auennenne (cm. puc. A),
BpaljeHMe C BLIXOQHOrO ‘Bana ne-
penaetca Ha 606uny. B nepabo-
ueM nonoxeHun (cM. puc. b) 3yBes
BLIBOASTCS M3 3auenneHus, 606u-
Ha cBoboaHO Bpaliaercs Ha Bany.
BknioueHue, BbiKNOUEHWE  COERM-
HMTENBHOM  My(Tbl NPOMU3BORATCS

MeXaHudeCKuM nepeKkniovarenem 6,
PYKOSITKA KOTOPOro BbiBegeHa 4e-
pe3 Kpbiliky MOAenu.

Pasbepemcs, uto

O3HauaKwT

—
1,
—

TPACCA [75-20M/) REOOMM

HPY/




cnoBa «pabouee» %u «Hepabouee»
MM «BKNIOYUEHHOE» M «BbIKNIOUEH-
HOE» MONOMXEHMS :COeAUHMUTENLHOMN
MypTbl. YToBLI Nnyvwe noHsTL pa-
60Ty  MexaHMUecKoi  nepepaqm,
obpatMm ewle BHMMaHwe Ha nepep-
HIOIO M 3afHIOK OCM MOAenM as-
Tobyca. lMNepenHsis oOCb CnoOMXHas.
Mosopor konec ocywecTenseTcs
cuctemoit Tar (cM. puc.) n noso-
POTHbIM pbiuarom 10, Bpaujalowmm-
cs Bokpyr ocu 1i. KoHey pnuu-
HOrO nneuya wMeer oTeepcTHe,
CKBO3b KOTOpPOE NpPOMNyLieHa pbi-
6onoeHas necka 9 pAuameTpom
03—0,4 mm. Ocb 3agHero kone-
ca 8, necka, NOBOPOTHLIN phiuar M
606uHa ob6pasyloT MeXaHuueckyto
nepesiady, BbLINONHsiOWYIO  ABe
¢yHkumn. PaccmoTpuM ux noppo6-
Hee,

Hi1 pucynke B pykostka Mmexa-

H1' ' "{0ro nepeknioyarens nepe-
BE. 'l B BblKNIOUEHHOE, Hepabo-
ye  nonoxehnue. [ipuratens Mmo-
¥t He BkmoueH. bobuHa ceo-
60 Bpaujaetcss Ha Bany. Mo-
pesi:  yCTaHaBNMBaeTCsi Ha crap-
TO2O! uepTe WM  3aQHMM  XOZAOM
MEe[n%HHO NepemeLLaeTcss pyKo#n
no tmncce. [lpu 3TomM necka He

Ton= <o cmartbisaercsi ¢ 606uHbI, HO
M HIAATLIBAETCS HAa 3ajfHIol OCh
B CTPOrofi 3aBMCMMOCTM OT yrna
NOBOPOTa NEpPEenHMX Konec, a 3Ha-

Koarexyus spyouma

150 JIET CNYCTA

®paHyscHHit ¢puanK Hau LWapnb
MenbTbe, MHHMBLUWKH B MpoLIOM Be-
Ke, 3aHMMaJICR BOMPOCaMH 3NEHTPO-
MarHeTMama HM MeTEeOpPOoJZIOrMH. an-
mepHo 150 net Tomy Hasag oH 06-
HapyMHn, HYTo B MeCTe CflaHHH ABYX
pa3HopofHbIX MPOBOAHHKOB OAHH Me-
Tass HarpeBaeTcA, 3 APYrod oxnam-
naetcA, Tak Gbino obHapymeHo Tep-
MO3INNeHKTPHYecHoe fABNeHHe, 3HaHoO-
Moe BCem Ham Mo LWHKONbHOH (PH3H-
He. B Hawn puu addenr lMenvrTbe
LUHPOKO MPHMEHAETCA B TexXHHHe, a
coBCeM HepasBHo Hauan HCnonb3o-
. BaTbCA B ObiTy. HKaxk  HMeHHO?
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UMT, OT MONOMEHUS MNOBOPOTHOro
pbiuara. 3anac necku Ha 6GobuHe
15—20 M u cooTBeTcTBYeT AnmHe

tpacchl. [poiigs Takmum obpaszom
BCIO Tpaccy, MOAENb €€ «3anoMM-
HaeT».

A Tenepb nNOCMOTPMTE Ha pucCy-
HOK A. PykosiTka nepexniouarens
3peck nepesefeHa Ha BKAKOYEH-
Hoe, pabouee, nonoxeHne. bobu-
Ha BoOwna B 3auenneHue C pOuC-
KOM. Mopen: ycTaHaBnuBaeTcs Ha
cTapToBOK yepre. Bkniouaercs
3neKTpuueckuii pBurarens. bobuHa
HauMHaeT BpauwaTbCs 4] HaMartbl-
Batk necky. Jlecka cmartbisaercs
OCH 33AHMX KONec, Tem CaMbiM
BbIHY>X[@eT MX BpPawWwartbCs W ABU-
rate Bnepen mopens. Ho 3to ewe
He Bce. B zaBucumocTu ot nono-
MEHUs ee BMTKOB Ha OCM 3afHMUX
KONnec oHa ynpaBnsieT MOBOPOTHLIM
pbluaromM M, cnepfoBaTensHO, Yrnom
nosoporta nepeanHux konec. Tak pa-
6oTtaer Mopens € MeXaHMUYecKom
namsTelo — MpPM CBOEM [BMIKEHMH
no Tpacce OHa B TOMHOCTM KOMM-
pyeT Bce ee wm3rubel

Pasmepbl M ycTpo#cTBo Kopnyca
Balwei Mopenu MNOACKAKYT BaM M
APYrMe BapMaHThl pasmelieHus ee
y3anoe. Boamoxno, Bam 6yper
ynobHee pasmectuTb  3nekTpuye-
CKM} pBMratens W penpyktop no-
apyromy, urtobml npueBop  ocy-

Mo npoeKTy WBeHALRAPCHUX ¢hH3MHOB
HepaBHO ¢ aH BeCbMa HeoOblYHbIH
AOMaWIHHWHA XonogWnbHHUK. Ha ocHo-
Be RABneHUR [lenbTbe NpPoAyHTLI B
HeM OXNaXKPAIOTCR npo 2-—5°C.
A cBepxy ecTb Kamepa, B HOTOPOH
MOMHO ObLICTPO pPa3sMOpPO3HUTb, CHa-
MHem, oxnaM{feHHble 6UdLUITEHCbl HNH
noporpetTb BoAy BA8 _ nomMaluHHX
HyM. KoM6HHHpoBaHHbIH XoNnoAWbL-
HHHK-MeYyHa HMeeT BmeCTHMOCTb 15 n
H paboTaeT HaK OT CeTH, TaK M OT
12-BonbTOBOI GaTapeH.

H BCE-TAKH — 3EMAA:
BeHAcTBHTENbLHO, nouemy Hawa
nnaHeta HasbiBaetcn J3emnei? [ise
TpeTH rnob6yca OKpalleHb! B rony-
60/ LBeT — CHMBOJN BOAbI!
Ho 3aimemca apudpmeTHHOH. O6DL-
em MupoBoro oHeaHa oueHHWBaeTcs



LLEeCTBNANCS Ha nepepHWe Koneca.
Pazmepbl MexaHM3Ma ynpaeneHus
noBopoToM konec 6yAyT 3aBuceTtb
OT KOHCTPYKUMM KOpryca Mopenmu.
Mo3toMy Ha pucyHKax Mbl He npo-
CTaBMNM pasMepos, Crpasegnueo
nonaras, uto C 3TOi NpPOCTON pa-
60TONM KaXAbIA M3 BaC  MOXeET
CMPaBUTLCH CaM.

Nmes Takme mopenm, Bbi MOXKe-

Te NPOBECTM HHTEpPEcHble COPEB-
HOBaHMsA. [JloroBoputeck  Mexnay
cobok, ckonbko Mopener 6yner
yuacTBOBaTb: BLICTYNMT  NIM  KaX-

Abl{ YYaCTHMK CO CBOEH Mopensio
WK Ke C OOHOW MOAEensio BhICTY-
nuT KomMaHpa. Tpacca pns copeb-
HOBaHWK (CM. pMC.) pomKHa uMmeTb
HECKONbKO MPEensTCTBMA:  3MEliKy,
KPYF, BOCbMEpKy, MocT. B Hauane
TPacChbl chenalTe NPSMOM YyuacTok
anuHoi okono 1 M. Paanycel no-
BOPOTOB AOMKHLI ObITe HEe MeHee
800 mm. Tpacca pomkHa MMeTb
wupuHy okono 400 mm M Ha BCem
npotsokenmmu  {15—20 M) obozHa-
4yaTbCs BELUKaMM, Hanpumep, Ker-
namu. Bewku oTctosT Apyr Oor apy-
ra Ha 200—250 mM.

Crapr paercs TonbKko ofHON MO-
penu. Jpyrux Ha Tpacce 6bITh He
AOMKHO. YUaCTHMK CTaBMT MallM-
Hy 3aQHWMM KONecamu Ha crapro-
BYIO NHUHMIO M coobujaeTr O cBoek
rotoBHoctH cyAbe. Cyabs gaer

yyeHbiMH B 1338 MHANHOHOE HYGH-
YecHHX HunomeTpos. Hazanocb 6bl,
ruraHTcKan uudpa. OpgHaHo oOHeaH
COCTaBNAET BCelro JIMWb !z HYaCTb
obujero o6bema MNNaHeTbl. YT106b!
Bbl HarnAgHo ceGe npeAcTAaBHIH,
HaCHONbHKO HeBeNIMKa 3Ta YacTb,
no6aBHM, uUYTOo Ha penbedHOM rno-
6yce fAHameTpOoM B OfMH WMeTp . ca-
man ranyGoxam sBnapuHa MHposoro
oHeaHa §yper npejcTraelieHa yrnyG6G-
nexwvem Bcero-Hascero B 0,86 wmwm!

JNETAKOLWHKHA NAPYCHHK

NMpepcraebte cebe: Ha nanyGy
cyaHa ONYCTHAWCE TPH OrpoMHble
YaHKHM, A3 TaK H 3acTbUIH, PaCHKH-
HYB Hpbinbs... Tal BbIFMARHUT fapyc-
HHHK, [POeHT HKoToporo rnpepnharaer
MOCHOBCHHMI HHMieHep 10. Mawxapos.

komaHpy «Craptl» M opHOBpeMeH-
HO BKNIOuaer cekyHaomep. 3apa-
ua yuyacTHMKa cHauyania pyKoOM npo-
BECTM CBOIO MAalUMHY NoO Tpacce, €
TeM uToBbl ee xapakTep 3anoOMHM-
na MmexaHuueckas namste. [locne
3TOro yuacTHMK BO3BpaLLaeT CcBOio

mogens B wncxopgHoe nonoxeHue,
Tw,arenbHo ycTaHaBnusaer ee,
BKNOYyaeT neKTpoasurarenb —

Aanblie MO Tpacce OHa [AOMKHA
NpoNTM CAMOCTOSTENbHO.

PesynbTaTbl Kaporo yd4acTHMKa
onpenensioTcs NO BpeMeHu npo-
xowpeHus Tpaccel, CekyHaoMep
BBIKNIOUAIOT B MOMEHT npoxoxpe-
HUS nepepHuX Konec uepes NMHHIO
¢puriwa. lMobeputenem cumraetcs
TOT, KTO npoiaeT TpacCy B Hepa-
6ouem M paboueM pexxmmax 3a
HaumeHbluee Bpems. 3a Kaxayio
cbuTyi0 BEWwKy K NOKa3aHHOMY
BPEMEeHM HauMCnsioT nsATh WTpag-
HbIX ceKyHa. Ecnu mopenb Bbiexa-
na 3a npejens! TPAacchbl, y4YacTHWK
AOMKEH BEPHYTb €€ B MeCTO Bbi-
e3pa. 3acTpsBlUeit Ha MOCTY unu
Ha c6MTOM SellKe MOAEGNH MOMHO
nomoub PYKO#M.

A. BOBOLUKO
Pucynku A. MATPOCOBA

CynHy HOBOH HOHCTPYHLHH, CYH-
Taetr aHapoes, O6yayT nNOARBAACTHbBI
ABe BoO3AYyLWIHble CTHXHH — BOAHas
MU Bo3aylwHanA. H He TonbKo noToMmy,
yrto rnaBHoiMm pABMrarenem OygeTt
BeTep. MecTHHe napyca B cnydae
Haao6HOCTH MOrYT HCMOJNIHATL POfb...
HpbiNbeB.

Horga wopa6nb OTXORMT OT MNpH-
CTaHH, TPH Hpblna-napyca CTOAT
BepTHHanbHo., TpH APYyrHx _pacnpo-
cTepTbl Hap camoi eopoi. TNpu cHo-
pocTH BeTpa 8—10 wmeTpoR B ce-
HyHAY CYyAHO Croco6HO pPa3BHTb
120 wHunometrpoB B yac! H Torgpa
HarMTaH MOMeT oTAAaTb HOMaHAay:
«MpHroToBUTbCA K B3neTy..» Bep-
THHanbHble napyca HAKNAOHATCA, a
ropHM3oHTalNbHble NpUNogHUMYTCR
TaKMMm OO6pa3om, UYTO Bca HOMOHHa-
UHA napycos npeBpPaTHTCA B I'H-
rayTcKHe V-o6pa3Hble HpbUiba. OHH-
H nogHWMyT HopaGnb Hap BOAOW.
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Hawa uipomexa

SROKEM, HA CTAPT!

MNepen Bamu unnoppom. ®wuryp-
KM NOWAfOK yCTaHOBNEHbl Ha cTap-
te. Wpyr curnHana..

3apaua urpaiowmx, ynpasnss
cgoeli NoLaAKoM, NMOMOYL € npo-
6exxartb 6uicTpee AUCTaHLMIO.
Ho npobexarh 6bicTpo paxe He-
6onbwoi OTPEe3oK — peno Hener-
koe. [lpoBoa u BbiKNlOuaren, —
BOT M BCe, YTO B PYKax Y MrpokKa.
OH cTapaercs uYalle HaXMMaTb Ha
KHONKY, a noluagka, <CTNOBHO Ha-
TKHYBLUMCb Ha HeBMAWMMOE npensTt-
CcTBME, BCTaer Ha Abibbl.

«Tuwe egews — pganbwe 6y-
Aellb» — COBETYeT MNocnoBuua.
U & urpe 3™ cnosa TOME cnpa-
BEeANMBbL.

Dasante NO3HAKOMMMCS c
YCTPOMCTBOM OfHOM M3 HECKOJb-
KMX OAWHaKoBbix GeroBbix [opo-
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weKk. [Jlopoxka «yxabucras». OHa
cocTaBneHa M3 HECKONLKMX OCHOBa-
HWA — ANMHHBIX peeKk u3 aHepsbl
OAMHAKOBOM TOMUMHBI (Menatenb-
Ho 10 MM), BAOME NPOAONbHLIX
ocell KOTOpbIX HakneeHbl 3yBuarbie
peikM M3 [IOPanioOMHHUS TONLMWHOMN
6—8 MM ¥ no paBe TOKONpOBOAS-
WMe LMHbBI M3 MenHOH onbry.
Y WMH HeT 3AEeKTPHMUECKOrO KOHTaK~
Ta ¢ peikoin. OHM MMEIOT OTBOZHI,
KoTOpble uepe3 nnockyl Gatapei-
Ky (anemenr 3336J1) a3amuikaoTes
Ha BbIKAKOYaTEnb,

KoHeuHo, utobb1 caenarb 6eroeyio
DOPOXKY ANMHOM XOTsi Bhl B 2 M,
HY3HO W3FOTOBMTb HECKONbKO OfM-
HaKOBbIX OCHOBAHMI M  TLLATENBHO
WX COenMHUTL Mexay coboii.

Tenepp nocMoTpMm  Ha
HU3M, OBMIKYLIMH JOLUBAKY.

mexa-



BHyTpw kopnyca 3akpenneda ka-
Tywka coneHoupa. BbeiBogni npo-
BOOHMKOB HATYWKH NOACOEAMHEeHb!
K YNpYrMM MEeTanfiMueckum nnac-
TMHKaM, KOTOpPLIE, B CBOIO ouepesb,
KOHTaKTUPYIOT € wmHamu Ha Ge-
rosoit popoxke. Kopnyc nowagxmu
onupaeTcs Ha [OPOMKY ABYMSA TOu-
kamMu. Bam xopoluo u3BecTHo, 4To
Takoe TMONOMEHME  HEYCTOHUMBO.
Mosromy, urobel urypka He onpo-
KMpbIBanacs BRepeA WMNM  Hasapg,
BHYTPb CONEHOwAa BCTaBMEH CTep-
wenb. CTepkeHb cOCTaBHOM: onHE
nonosyHa ero chenaHa M3 MarHuT-
HOro, Apyras — HEeMarHuTHOro Ma-
Tepuanos.

Kak pa6oTtaer conenous, noHsT-
HO Bcem. Ecnu ero karywky nog-
KNIOUMTb K  MCTOUHMKY MMTaHus,
CTEep)KeHb M3 MAarHWMTHOrO Mmarepua-
na pswHercs BHyTpb. [lpyras ero
nonosmHa (M3 HEMarHUTHOro Ma-
Tepuana), HaobopoT, BbABMHETCS

{1 —
waaky. BHyTpM HopNyca 3aHpenne-

MEeXAHHM3M, ABHHKYLWHH no-

Ha HaTyllKa coneHoMpa. BuiBOAbI
MPOBOAHHHOB HaTYLIHKH NOACOeRH-
HeHbl H mMeTanJHW4YeCHHWM nNJACTHH-
KaM, HOHTAKTHPYIOUHM C LWHHAMH
Ha Geroeod [OpOMHKe. 2 — HoOpAyc
NnoLllagKH. BrgHo nonoxieHHe Ha-
TYLUKH COJIeHOHAA, & TaHM{e YCTpoh-
CTBO COCTABHOIO CTepPMH{HA.

u3 KaTywku. O6patute BHMMaHue:
K KOHLly 3TOro CTEPIKHS Tnpukpen-
neHa ynpyras nnacTMHKa, Koropas
ynupaercs B 3ybuaTyio peHky. Bwi
y)Ke Aorapjanucb, 4TO 3Ta NNAcTMH-
Ka BLIMOMHAET PoNb HE TONLKO Tpe-
TbEWM TOUKM OMopbi M NMPMAAET Kop-
nycy ycroiumBoe rnonoxeHne. 3T0
csoeobpasHulii  gBMKMTENbL, NoATan-
KWBAIOWKK NOWAAKy Bnepea.

MurypKy nowiapku nyuwe Bcero
BHINMAMTE M3 [ABYX  CNOXeHHbIX
BMECTE KyCKOB (paHepbl TONLIMHOM
3—4 MM. Mempy rotoebimu 3aro-
TOBK&MM BCTABNSIOTCSA fIPOCTABKM M3
AepeBsiHHbIX 6pPycKoB M 3akpen-
nsercs Karywka coneHoupa. Pas-
Mepbl UrypKM RNOWAaRKM Mbl He
NPMBOAMM, MOTOMY UTO OHM 3aBM-
csT or pasmepoB conexounpa. Ero
KaTyLlKy pPaKOMEHAYEM BBITOUMTb
Ha TOKAPHOM CTaHKE M3 TeKCcTonu-
T8, 360HMTA MNM CKNeuTb U3 Kap-
tora. Ha kartywiky cnegpyer Hamo-
tate 400 BuTkOB nposBona [13J1-0,4.

Onpobyitte urpy. OTtperynupyire
DBMWKEeHME NOLAaAKH TaK, uTobbl oHa
NPy HaXaTMM Ha KHOMKY nepeme-
Wwanack TONMbKO Ha ANMHY OQRHOro
sy6a. Cpenatb 3To Bam npmaercs
akcnepumeHtansHo. Begb 310 3a-
BUMCUT OT Beca PUrypKM, TPEHus ee
ynpyrux nNNacTMHOK O LuMHLI W peii-
KY, TPEHMS CTEPXHS BHYTPMW KaTylu-

KM, YNPYroCTh BO3BPATHOX NPYMH-
KM, AMaMeTpa NpoBOAa, HaMOTaH-
HOrO HAa KaTywkKy, 4ucna SWTKOB,
cunbl  TOKa.

Tenepb, korpa wurpa rovoBsa, pa-
Baiite komaHay «Craptl». [lobegm-
TENEeM CUMTAEeTCs TOT, KTO NEepBbIM
nepeceuetr nuHMio uHMwa. Kcra-
TH, CaMy JNMHWIO MOMHO 3aMEeHMTb
INEKTPUUECKMM KOHTAKTOM, 3aXKM-
raloUMM 3NEeKTPUUECKYIO NaMnoukKy.

5. AJIEKCAHPOB

Pucynxu B. CHALUMAMHA
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H ana pena,
ANA Hrpbl

MHorum  Bewam, OTCNYMUBLUMM
CBOM CpPOK, BallM PYKWM MOTYT no-
MOUYb HauaTe BTOPYIO, TOME O4YeHb
NONEe3HYIo MM3Hb.

Bam, Hanpumep, NPMXOAMNOCE BU-
AE€Tb NEeTCKMEe KONSACKHU, K KOTOPbIM
MaMbi NPUCTPaMBAIOT €LLE M CYMKH
¢ NpPOAYKTaMM, KyMnneHHble BC Bpe-
Msl NPOFryNoK pasHble HeTsKensle
Belu, 3HauMT, y Konscku Gonbluok
3anac npouHocTu. B Hel peficTBu-
TenbHo NpHUMeHEeHb: BbICOKOKave-
CTBEHHble Marepmanel, HafexHble
y3nbl. OHy wu3HaAWMBAIOTCS MmepneH-
Hee, uem pacrer pebeHok, u uacto
konscka sbibpacbiBaeTcs ewe ue-
non u HEBPEOAMMOMW NMPOCTO NMOTOMY,
uTO YXe He HY»Ha. A OHa, oco-
seHHO Xxoa0Bas 4acCTb, MOXeT elle
nocnyuTe M ana gpena, W Ans
Urpst.

MNpeanaraem BapWaHT nepepenku
KONACKM B TPaHCNOPTHYIO TeNexKy.
Ham notpebyiotcs koneca ¢ ocsmu.
Ecnu 3axoTute cpenath Tenemky
nowupe — CTEepPXXHM OCER Npuper-
ca pacnunmth., [lpuBapeHHble K
ocsam OTpe3sku pamsi uenecoobpas-
Ho ocTaeutb, 6o NonyueHHas Kpe-
ctoBMHKA oOb6nerunt KpenneHwe
HOBOM pame.

Tenexka Gyaer cocTositk M3 ABYX
OCHOBHBLIX UYacTeii: MNOBOPOTHOM, ¢
nepeaHUMM KONECamMM, M LUAPHMP-
HO COEAMHEHHON C HEel OCHOBHOWN,
Hecyleil uacTd, € 3afHMMM Kone-
camm.

Hosyio pamy wusrotoebTe M3 pe-
pPeBsiHHbIX nNaHOK CceuyeHuemM npu-
mepHo 25X75 mm.

MNMoBopoTtHass uacTe — nepenok
TENeMKu -— OTPEe30K [epeBAHHOM
NNaHKM € OTBepCTMEM nocpepnmHe
M NPUMKPENNeHHbIMM K HeW nony-
ocsmu Konec. [ins kpenneHus no-
nyoceii nohrotaBnMBaiOTCA rHespa
unm ¢aHepHble NPOKNAZKM Ha
TONWMHY OCM M HaknaaHbie 6o6bi-
KM, TMPHXMMAaIoWMHE KaXKAYIo U3
Hux K nnaHke. CoefguHeHwe — C
MOMOLLLIO rBo3fAel ¢ 3apzenkon
KOHLLOB MNIM € LUypYyNnos, nydwie c
kneem. TouHo Tak e cobupaercs
KpeneXHasi nnaHKka 3aAHMX Konec.
Takoe aBTOHOMHOE MCMONHEHWEe OT-
KPbIBAET LMIMPOKME BO3MOMXHOCTM.






Hanpumep, nnaHku ¢ Konecammu Bbl-
py4ar, korga HyMXHO nepesesTu
ANMHHOMEPHBIN TPY3, CKaXeM, cTo-
6ukn pans 3abopa MAM LUTAKETHMK.
B stom cnyuae nnaHku ¢ konecamm
NpoCTO nNOABSA3LIBAIOTCA K nepepa-
HeM M 3apgHed uJacTAM  rpysa.
Ans nNepeBO3KM CBA3KW CaKEHLEB
yaobHee Bocnonb3sosarkcsi Boobuye
OfHOM nnaHko#, nopeeas ee co
CTOPOHLl KOPHEBMLL,.

OpHako AnNs MHOTKX FPy30B Hy-
Ha HacTosLLasi Tenexka c Hecylien
4acTelo unu pamoi. Ee cobupaem
M3 TaKMX e NNaHoK, Kak M Konec-
Hble, CKpenuB c MoMmoulbio rsosgem
Mnu wypynoe B copme pasHoben-
PeHHOro TpeyronbHuka. Beptumny
TPEYyronbHmMka ycunum G aHepHo#M
KOCBIHKOM MnM pepeBsiHHOM 606biL-
KOW C oOTBepcTMeM  nocpepuHe.
3peck NponycKaeTcs LUKBOPEHb —
oceBoi 6onT, coepuHsIOWMI Hecy-
LLYIO YacTk ¢ NoBopoTHOW. [pumep-
HO B cepepuHe 60OKOBLIX NNAHOK Ha-
KnagHelMK 606biLuKkammu € paHepHsbI-
MM NPOKNAAKAMM MHAM TaK MWe ¢
rHe3fOM KPEenuTCs OCb TOPMO3HOro
pbivara. Cam pblvar — oOTpesok
y3KOi nnaHku ¢ obpesuHeHHOM
TOPMO3HOM NNOWA[AKON Ha 3agHeM
KOHLE; 3Ta ero u4acTe neTned ms
HETONCTONW pe3uHbl MOCTOAHHO nopa-
HMUMAETCsl K MOMNepeumMHe pambl,

Pama rawxe obecneumusaer Te-
nexkKe yHMBEpPCanbHOCTb NPUMEHe-
HMAI OHA MOXET MCMOoMb3OBaThCs C
KY30BOM, KpPOME TOro, — KaK Tau-
K& MNM «CyMKa» C ABYMS Konecamm
W [aXe B «NacCaKMPCKOM» BapuaH-
e — pans  wurp. CoorsercTeeHHO
U3MEHSIOTCS €ee orAenbHble neranu
¥ KomnoHoBka. Hanpumep, Ha He-
CYWLYIO 4YacTb MOMHO YCTaHOBMTL
Hebonbuwosi kysoB-cupeHbe. OHo M3-
rotasnueaetcs M3 ¢aHepbl, cobu-
paemoil Ha TOHKMX 6pycoukax.
3agHioio creHKy (u coorBeTcTBytO-
wue Bpycoukn) MoXHO cpaenatb no-
Buille — 310 6yner cnuHka cu-
AEeHbs, WN¥ NoANUpaloLLas CTeHKa B
BApMAHTE «Tauka», MWNM OMNOpHan
NNowuLaaKka B BapMaHTE «CyMKan.

Ana  TpaHCnopTMPOBKW rpy30B
xopoBas uactk cobupaercs nonHo-
CTbIO, BMECTE C PamMoOM W LUAPHMWP-
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HO-NOBOPOTHLIM y3nom. Ecnu rpysei
HebonblMX pasMepoB, MOXHO ycTa-
HOBMTb Ky30B. [lna 3Toro BocCnofnb-
syemcs Temm e 6Gontamn c Ba-
PAalUKOBbIMU raiKamM, KOTOPbIMM K
pame KpenwuTtcs NnaHka 3afHWX KO-
nec. Mpu 6Gonbwnux rabapurax ne-
PEeBO3MMBIX BELLEH MX MOXHO pas-
MEeLLaTh M KpenuTb HernocpencTBeH-
HO Ha paMme.

ToT u Apyroi BapuaHTbl TENeMKyn
oueHb y[obGHbI npM pasnuuHbIX pa-
6otax Bo3ne poma, Ha npuycape6-
HOM YUacTKe, Ha fade, B capy, Ten-
nuue Kpyrnbii rog. Becroit moxHO
BO3MTb SALUMKKW C paccafoi unu apy-
MM MOCafioYHBIM MarepManom; ne-
ToM — TpaHcnopTuposark ynobpe-
HMSl, NOAKOPMKY ANS pacreHuy, pas-
NUUHBIK MYCOP; OCeHbio — cobpaH-
HbIH ypOXKaH; 3MMOW — CHer npu
PacumMcTKe, NECOK ANS [AOPOIKEK.

A B yacbl pocyra TenexKa c Ky-
30BOM-CMAEHbEM Mpespaljaercs B
csoeobpasHbii  MKHM-Kap AN Ka-
TaHui nox ropky. [lpu 3Tom Horw
ynupaloTcs B NNaHKy nepepHuMx Ko-
nec, ocywecrenss  Heobxopumbie
nosopoThl. MOMHO HA TAaKOM MMHMU-
kape Katate Apyr ppyra Ha pos-
HbIX AacanbToBbIX Y4YacTKax, nofs-
Hax, Ha necuaHbix nnspkax. Bam no-
Tpebyercs nub BCNOMOraTenkHas
nanka — ornobns, BcraBnsemas B
rHespo Ha nnaHke 3afHMX Konec M
umeroutas T-obpasHyio pyuqKy.

Pe6sita noctaplue MOryT WCNOfb-
30BaTk Napyc QANA KaraHud Ha
OTKPLITOM NPOCTPaHCTBE M B BETPE-
Hylo noroay. Ero nerko mwarotosutb
u3 nobol TKaHM TOAXOLALMX pas-
MepoB U KpecroobpasHo cKpennex-
HeIX nanok, koropsie bypyr cny-
WMUTL MauTOW. YcTaHaBnNMBaTk €ro
MOMHO KaK Ha «KOpMe», TaK M Ha
«HOCY» CyXOMyTHOrO NAapycCHMKa Ha
Konecax.

5. BIIAOMMMPOB

Pucyuku B. PEBCKOIo



PENMBE®
HA KOXXE

Koma — onmH m3 cambix yHusep-
CaneHbLIX MarepHanos, MPHUMEHsIO-
WHXCS  YeNoBeKOM C rnybokon
ApPeBHOCTM. MsArKocTs M 3nacTuu-
HOCTE, TNpOHHOCTL, cnocobHocTb
NerKko OKPaLIMBaTbCsi — BCE 3TO fe-
flaeT KOMXY LEHHbIM MaTepuanom,
MAOYLWMM HA HIrOTOBIIEHME MHOrMX
6uiToBBIX Belieii. 3a MHOrOBEKOBYIO
MCTOPUIO  Mmactepa paspaboranm
MHOMECTBO OPHMIMHANBHLIX NPUEeMOB
AeKopatMBHOKX 06pabotku  KOMmM.
CerogHs Mbi pacckaxem O nony-
YEHUH BLICOKOrO pelfibeda Ha KOxe
CcnocoBom PYYHOINO THCHEHMS.

Ans paborsi norpebyrtorcs Konu-
poeBanbHas Mraa, NoApPesHbie HOMXM,
MeTannuyeckme 1 AEepPEeBsiHHbIe CcTe-
KM, yaHCOHbI.

Konuposanehylo wmray, npumense-
MYIO gns  Nepesofa PUCYHKOB,
MOXHO cChenaTb M3 TOSCTON LUBEWH-
HoW wrnel. 3abelre wuray 8 pgepe-
BSHHYIO PYKOSTKY, a 3arem 3akpyr-
uTe M OTNOSIUPYHTE KOHUMK, KOTO-
PbIA HOMKEH NNaBHO CKOMbL3uTL NO
NOBEPXHOCTH KOXKHM, HE Lapanas ee.

Moppesator Koy cneyMansHbimu
HOMamu B Buae Menobuareix cra~
MECOK M CTEPMOHEMN, Cpe3aHHbiX
nod ocTpbiM YIAOM K OCH Bpauie-
HUS. MOXHO € yCnexom ucnosnb3o-
BaTb MefikMe nonyKpyrabie cra-
Mecku Ans pe3pbel Mo fgepeBy uay
wTMXens AAs SMHOTPasopsl.

Mertannuueckue crexm, npea-
HasHaYeHHble GAsi BbIAABIMBAHMUS
penceca, macrepa obsiyHO pgenator

M3 natyHu mam cranu. PaBouue ua-
CTM CTEeK TULATEeNBbHO WANPYIOT M
nonupyot, Ytobsl OHM He Liapananu
Koy, HO m3-3a C/OXHOM KOHGM-
rypaumm caenarb MmeTanauveckue
CTEeKM HEeMpocTo, MO3TOMY nyulue
M3roToBUTh pAOepeBsHHbIe € MeTan-
NUUECKMMH HaKOHEUHWKAMHK.

MNyaHcoHamMu BBLIMOAHAIOT (haKTyp-
Hylo 06paboTkKy MOBEPXHOCTH KOXMH,
a TaKKe TMCHST Menkue Yy30pbl
Hsrorasnusaior Ny GHCOHbI U3
CTanbHbIX WAM MNaTYHHbIX CTEPoKHEN
M HabuBaloT Ha [AEePeBsHHYIO PYUKy,
B cepefAMHe KOTOPO} 3apaHee Bbi-
CBEpPnMBAlOT CKBO3HOe OTBepcTHe.
Ha paboumx kOHLax {lyaHCOHOB Bbi-
Taumsalror penvedHsle 3BE3[OUKH,
KPYKH, TPEYrofbHMKY, KBafPaTHKH.

Kpome cneumanbHeix MHCTPYMEH-
10B, NOTPEBYyIOTCS HOMXK, HOMHMLEL,
pe3ak p[nsi Packposi KOMXH, Nerkuu
MONOTOK, TIPUMEHSIEMBIH NMPKU nyaH-
CHPOBaHMM.

Koxy wmcrnone3syiite OT crapsbiX,
npUWeAWUX & HerofHOCT: Bellei:
6oTmuHOK, CYMOK, noprdene.
Ans TMCeHeHuss NpurogHa  Koxka
TOALMHON He MeHee [ABYX MMM~
MeTpoB.

Hacro npopaloTcsa KOXKaHbie Be-
wu 6es kaxoro-nmbo pexopa, ux
MOXMHO YJHa4HO YKPacurb PyHHbIM
TMcHeHMeM. Pasymeercs, pensed-
Hbil AEKOP HYXHO snucars B op-
MYy u3genrsi TaK, 4To6bl OH OpraHu-
Hecku couerancs < Hed. M3 pem-
Hel MOMHO cjefare KpacuBble KO-
pewkn [ANS NEepenseToB KHWF ¥
anb6omos. Kycku Koxm OT crapoM
obysu MOMHO ucCnonb3oBaTe A[AS
M3roTOBSIEHMS PAa3MTMUHBIX Mesouen:
3aKnafoK Ans Kuur, PyTAspoe pAns
@BTOPYYEK ¢ KIlOueH, PeMellKos
ANl HacoB ¥ MHOroro [Apyroro.
Ho wume#te B BMAY, 4TO KOXKA OT
HOLWEHOK OByBM MMeeT CKAPKM,
BMSATHHBI M Aapyrve gedgekrtel. K t1o-
MY e OHa anfpeTMpOBaHa, TO ecTb
MOKPHLITA CHEeLHaNbHLIM  3aLUMTHBIM
cfloeM, KOTOPbIYM npuaaer ee no-
BEPXHOCTH OnNpegeneHHblid user wu
OfHOBPEMEHHO TPeAOXPaHser or
NPOHMKHOBeHMWs BRaru. [loatomy ko-
Ky HeobxoaMMO cneuWansHo noa-
roroeure. [lpexpe Bcero yganure
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cKpebKOM HAM HOMOM annperupy-
oMM CNIOM. 3arem cmoumTe no-
BEPXHOCTH KOMWM BOAOW. Xopowo
OTUMKAEeBaHHAsE KOXKa [OMKHa Npw-
obpectu posHblid TemHbit TOH. Ecau

e Ha nOBepPXHOCTHM KOXu nocrne,

CMauMBaHMs MOSBATCS MNSATHA, 3Ha-
4UT, B HEKOTOPbLIX MecTax ewle ocra-
nace Kpacka, KOTOPYIO HYXHO cpa-
3y e ypnanute. [psisHylo u noko-

pobuBLIYIOCS KOXKY NPOMOMHTE B
TEMNIOK BOJE C MBITOM. Yrobsi
BOCCTAHOBMTL 31IACTMUHOCTL, MNOCAe

NMPOMBIBKM OMOMOCHWTE KOXKY corfe-
HOM BOgOM c Yykcycom. B ogHom
nurpe Bopbt pactsopure 50 r nosa-
peHHOM conu M gobasbTe OfHY CTO-
NIOBYIO JIOMKY YKCYCHOM 3CCEeHLMH
unu crakaH ykcyca. Cbipylo KOy
pacTsHuTe Ha \AepeBsHHOM LuUTKe
M npubefite Nno KpasM rBO3ASMU.
He6onblume Kycku KOMM  MOMHO
CYLIMTE NOA MNPECCOM, 3a¥ae MX

Mexxny ABYMS NOAUPOBaAHHLIMYU
AropanroMmmuHUeBbLIMHU IaCTUHKaMMH.
ﬂepen npeccosaHUem NAaCTHHKH

JKenarefnLHO crerka nogorpers. Boi-
COXLUasi KOMa CTAHOBWTCS POBHOM M
MacTMUHON. 3aKaHuUMBAIOT NOAroTO-
BUTENbHYIO ObBpaboTrky KoMu iau-
¢poBanmem. JMLeBylO CTOPOHY OT-
wnuytite BHauane KPynHoO3epHU-
CTOH, a 3arem MefKo3ePHUCTOM
HaxauHou Eymaroi.

3ckn3 penveda BbINOAHMTE Ha
NAOTHOM TOHKOM Oymare B Hary-
pancHyto BenumuuHy. [lockonbky pw-
CYHOK Ha KOXy rnepeBoasir B 3ep-
KansHOM M306paXKeHHH, [PHIKMUTE
rOTOBbIA 3CKM3 K OKOHHOMY CTeKNy
M obsenure ¢ obparHON CTOPOHbI
Ha NpPOCBET BCe KOHTYpPsl PMUCYHKa.

PucyHok B 3epkanbHom usobpa-
JKEHMM HYIKHO MepeBecTH ‘Ha w3Ha-
HOYHYIO CTOPOHY KOMM. [onoxwure
KOXY fMLEeBOH CTOPOHOM BHU3 Ha
rNajKylo J[epPeBsiHHYIO [AOLLeHKy W
CMOUMTE M3HAHKY 4YMCTOH BOJOM.
Ceepxy KHonkamu npuxonure bBy-
Mary c pucyHkom. PucyHok Ha ko-
Y NepeBOAMTCS KOMMPOBAaNLHOM
urnoi. Hamumas Ha pyKosTHY TaK,
urobei He nopsate Bymary, npose-
AMTE KOHUMKOM MIfEl NO BCEM nu-
HUAM pucyHka. Korpa 6ymara 6y-
OeT CHATa, Ha M3HAHOYHOWU CTOPOHEe

KOMM OCTAHeTcs CBeTAbi#, Ccherka
yraybnenusiy pucyHok. Yrobst pu-
CYHOK He CTrepcs BO Bpems pabo-
Thl, €r0 KOHTYpbi cpa3y e obse-
AuTe 4YEPHOM TyLbIO.

Moape3alor KOXY NONYKPYINbIMM
HOMaMMK  PasfM4YHOM  BEJSIMUMHLL
B tex Mmecrax, rae npeanonaraercs
NOAYyYMTH BLINYKAbIE 3IEMEHTbI, KO-
Ky cpes3aloT NpMMepHo Ha AaBe Tpe-
T™M TonAWMHel. [logpesars  HYMHO
OUYEHb OCTOPOMHO, UTOGHI CAYyUaMHO
He npope3ars KOXY Hackso3b. Fny-
6uHa nopapesku Ha BCex ydacTKax
pensepa pgomxHa Beite oAMHa-
KoBo#. Hy»HO noMHmre, uTO 1ipH
cnuwkom rnybokol nogpeske koXa
MOMeT NopearsCs BO 8PeMsi Bbifae-
nuBaHmusi penseda, a NpU CIMLUKOM
MenKoii nogpeske pensed 6Gyper

HHcTpymeHTbi: 1 — nyaHcoH; 2—
HOMMPOBAlNbHAA WIrna; — <cTexa
C MeTaNnMyYecHMMm  HAHOHEeHHWHOM;

~— MeTansnuyecHas CTeKas 5 —
CTepMHeBOH NO[PE3HOA HONI; 6 —
Xesiob4aTbii NoApPe3HOHU HOM.




nony4yaTbCsi HM3KMM, ManoOBbIPA3MU-
rensbHoimM. [pexcie Uem NPUCTYNUTL
K NMOAPE3aHHIo, CliedyeT BHUMAaTe b-
HO paccmoTpers cpes HebonbLIOro
KYycKa MCnofib3yemMod KOMMW M no-
npobosare cpenatb Ha HeM pas-
AuuHsie nope3sku. Cpesbre oOCTO-
POXMHO uacTb KOXM Ha npobHom
KyCKE€ € W3HaHOYHOM CTOPOHbI —
BOJSIOKHA KOXM OKAXKYTCH PHIXIbIMM.
Ho, nocrtenedHo cpesas cnoy 3a
cnoem, Bbi cMmoere ybeamrbcs, UTO
6nmike K NULEBOK CTOPOHE KOXKa
CTAHOBMTCS NAIOTHEe M cpea3 nosy-
uaercsi 6onee uerkum. Hpome TO-
rO, OKpacKa KOXu Ha PasHsix Ypos-
HSIX TOXe pasnuuHas., 1o obbsc-
HseTcs Tem, 4TO npM Aybnewmn #
OKPAaLIMBAHUY TOJICTONM KOMKM NPO-
Tpasa M KpacuTenu MNOuTHM He nNpPoO-
HUKaKT B cpefiHue crnou. [loatomy
kowa Bnmike K nNOBEPXHOCTM BCer-
aa TemHee. HeopgHopogHocTs okpa-
CKM Y CTPOEHWS KOMM MOXKeT ciay-
HUTE HAAEIKHBIM OPHEHTHMPOM NpPH
koHTpone rnybuHet rnopesku. [Mep-
Bbl{ CNOX cpe3sarb MOMHO cmeno, a
BTOPO# — OCTOpPOMHEE, BHUMATENb-
HO Habniopasi 3a cakTypoii M uBe-
TOM cpe3aemoM Ko¥u. BHauane pa-
6oraiite 6onee iMPOKMMK noapes-
HEIMM HOMaMK, a 3asepLuaiTe nop-
pe3ky Menkumu. Umeitte B BHAY,
uto paborarb MOMXHO TOABKO XO-
POlIO 3aToMeHHBIMM MHCTPyMEeHTa-
mu. Tynoe nessue Hoxa Oyper
pearth, a He nepepe3sars BOJIOKHA,
Byner uacro cpbiBaThCcs M npope-
3aTbk KOXy Hackso3sb. [loatoMy He
3abuisalite NOCTOSHHO 3aTauvBaTh
M NPaBuTb MHCTPYMEHTHI Ha oOcefKe
M Ha pemHe ¢ nacroi [OM.

3aKoHUMB TIOAPE3Ky, OTAOMMUTE B
CTOPOHY pexylie HMHCTPYMEHTSI.
OHu Bam bBonbuie He noHagobsrcs.
Koxy mono)wure nmMueBoi CTOPOHOM
BHU3 HAa C/IOXEHHYI0O BUYETBEPO ra-
3etry. {loApe3aHHbie YHMacTKu CMO-
UpTe UMCTOMH BOAOKM € FMOMOLLLIO
LeTMHHON KMCTH. 3areM KOHUMKOM
KOMUPOBAaALHOM MrAbl  TIpofasure
KOHTYpPsi Bygyuwero penseda. Hyxx-
HO HaXMMaTb Ha KONuPOBantHylo
Mray [OCTAaTOYHO CMNbHO, 4YTODLI Ha
NULEBON CTOPOHE KOMXMW NOSBASAAUCH
cferka BbiNyKfbie TOHKME JIMHMM.

Tenepb HYXHO fIPMIOTOBUTL Nef-
Hyto maccy. Ha BoasHol bHaxe
pacreopure 3 uacrM napadmHa M
1 uvacte cxmnupapa, pobaeue He-
MHOro ®akoro-Hubypns xwupa. Mocne
OCThIBAHMS fNenHas Macca p[ofKHa
6biTb MSFKOM W fINIBCTHMUHOM, HO He
npuaunare K pykam. Ecnm oHa ace-
TaKKM oOKaxercs nunkon, pobasste
3y6Hoii nopowok. TuiarensHo ne-
peMHMTe JnenHyl Maccy ¢ pobas-
KamMM fl0 Tex flop, NOKa OHa He
npuobperer  KOHCMCTEHUMIO 3a-
MasKu,

B kauecrtBe nenHoN Maccei MOXK-
HO TaKME MCNOJb30BaTh MNACTUAMUH.
Ecnav on 6yper npmamnare K py-
Kam, B Hero Toxe wmoMmHo poba-
BuTb 3yBHON nopowok.

BeipesaHHbie yray6neHus HYMHO
3aMOAHSATE NEeNHOM MACCOM C TakuM
pacuerom, urobei oHa nNpUMepPHO Ha
1,5—2 mm sbictynana Hag nosepx-
HOCTBIO KOMM. 3aTeM NOSIOKUTE KO-
Wy Ha rNagKyro JAOCKY M3 TBEpPLoO-
ro pepesa fMLEBOM CTOPOHOM
Beepx. OBMakHuTe KMCTb B UUCTYIO

soay u CMOUMTE. BCE  YUICTKM
penbeta, KoOTOpbie [OMKHbI bbiTh
BbiNyKnNbiMKu.  HacbiulenHsle 80n0M

YYacTKM C MCTOHUEHHOM Woxkel Obi-
CTPO [MOTEMHEIOT, M PUCYHOK cTa~
Her 6onee otdernuBeiM. C ycunvem
nocnefosarensHo HajasnuBaMre
CTEKOW B TE€X MeCTax, rae p[osKeH
6biTe  (POH. DT Mecta BOLON He
CMauuMBaloOT, fIOITOMY CTeKa NerKo
nepessuraeTcsi No fIOBEPXHOCTHU KO-
wu. Npu atom nenHas macca bypger
pacTsirMBarb MCTOHUYEHHbIE CAOM KO-
M, obpasys BbiCTynaloLwmK Hapg
¢poHoMm pensved.

Korpa ¢oH Bokpyr penveda 6y-
AeT MOAHOCTBIO ONyLleH, TIPUCTY-
naire K ssifasnusaHuio 6onee men-
KMX peTtaned Ha camom pernbede,
NMOCTOSIHHO <CMauuBasi €ero BOJOM.
MnacTuyHOCTL nNenHOMN Maccer nepe-
AAEeTCS TOHKOMY  Criolo  KOXM.
A paznsuHbie BMATHHLL U HOPO3aKK,
HaHeceHHble CTEKOM Ha TIOBEPXHOCTbL
penceda, nocile BHICbIXaHWsI NPO-
[OHAIOT COXPaHATE MPUAAHHbIEC UM
dopmbl.

Korga wms3genue BbICOXHET, OCTO-
pOXHO oOTAenure ero OT [OCKM M
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MocneposatenbHocTb paGoTbi Hap

penvechom: 1 — noppesaHrie HOXH
€ M3HAHKKW; 2 — MepeBof, KOHTYpPOB
Ha nuuyesylo CTOpoHy; 3 — 3anof-

HeHue yriy6fleHMH snenHoH MacCOH;
~— BblAaBAMBaHWe penbecga cre-

KOH; 5 — npopaGoTHa peTaneHdH #

OHOHuYaTeNnbHana OTAENKa penbeda.

yBanute nenHyto Maccy. Yrobei
penbed coxpaHusl CBOKO POpPMY,
ero Heobxogmmo 3akpenurb. Hwus-
Kuit pensed ¢ O6GpaTHOH CTOPOHLI
HY)KHO MOKPBITE HECKOABKO Pas3 ry-
CTbIM CTOMISPHBIM KIl€eM uAu HUT-
pokneem Ana KoXu. Yrobul cronsp-
Hbli Kne¥ Npy BbIChIXBHMM HE Tpe-
ckancs, a 6bI1 4OCTATOYHO 3MaCTHY-
HblM, B Hero HywHo pobasure He-
CKOMbKO Kanens ramuepmHa. Ecnwu
we penbed BLICOKWH, ero yrnybne-
Hua ¢ oBparTHOM CTOPOHBI 3aNOfHU-
Te MaccoM, cocrosiied M3 Kpax-
ManbHOro kijencrepa, CMellaHHoro
c onunkamu. Menkue, npocesiHHbie
yepes CUTO ONMIKM TWATESNIbHO ne-
pemeluaiite € KneWcrepom, noxa
He noAyuuTe Maccy C KOHCHMCTeH-
umeii 3amMaszku. JlepeBsHHOM CTeKOM
3anosiHMTe MaccoM Bsce yrnybnenus
penseda 1 XOpPOLUO MpOCylumTe.

Yrobbi 3pUTENBHO  FOAHYEPKHYTH
BblcOKMIt penbed, POH BOKPYr Hero
MOMHO NYBHCMPOBAaTE WM TPOTPa-
BMTb.

DexopatueHbii 3PpeKT nyaHcu-
POBaHMsI CTPOMTCA Ha fIpPOTMBONO-
craBneHuM 3epHMcToM PaKTypsl ¢o-
Ha M TRaaKuX NoBepXHOCTeM penbe-
¢a. lMocrykuBass NErkMm MOMNOTKOM
no nyaHcoHy, odopmure GaKTypy
¢oHa. MoxHo oboittuce U Bes
NyaHCOHOB, TOUEUHylo PaKTypy ¢o-
Ha nerko ogpoOpMMTE KOMMPOBanb-
Holi wrnoi. Ipu nyancuposdimm u
HakaneiBaHMM KOWY Heobxogumo
crlerka CMauMBaTk BOMOM.

HekoparusHeiii 3¢ pexr nporpas-
nuBaHusi oByCnoOBneH Pa3sHbIMKU LBe-
Tamu oHa u penveda. MNporpasnu-
Basi (pOH PaCTBOPOM HeJie3HOTO Ky-
nopoca, NoAyHaloT cepbiii unu 4Hep-
HblX LBeT, @ PacTBopoM noTawa
WMNK KaNbUMHMPOBAHHOM  cofbl —
KpacHo-KopuuHeBbiH. Kansumtupo-



DeKopaTuBHbLIN penbecd Ha pas-
HBIX CTapgWAX w3roToBfeHWa: 1 —
noppesaHHas KoMaHaa IJlacTHHa;

— nJslacThHa ¢ HanoMMeHHoH sen-
HOM MaccoH; 3 — naacThHa C Bbl-
AaBlieHHbIM penbedom; 4 — 3IaAKOH-
YeHHbIA penbed.

BaHHas cofia W norvaw (yrnexMcabli
Kanuit) npogarorcs B PoToMarasu-
Hax. Ho He BcsKas koxka pocrarou-
HO XOpoLIO nporpaenueaercs. Mpexm-
Ae 4Yem NPUCTYNMUTL & TPaBEHMIO,
npoeepbTe MPOTPaBy Ha OTAENbHOM
Kycovke Kowu. Passepure Xmmmia-
Tbl 8 BOAE W HaHeCcHTe KMUCTbIO Ha
koxxy. Ecnu nporpasa nonyuunace
CAMILIKOM CcuAbHOMN, pa3abasbre ee
sofioi. He cneagyer penare pacrsop
HacToNbKO Kpenkum, utobbl npwm
NepPsOM JKe HIHECEHMM ero Ha KOXy
cpasy e nofyuMsacke HyMHas TO-
HanbHOcTs. Kpenkumu pacrsopamm
OKPacuTb KOXKY PaBHOMEPHO OHeHb
TPYAHO, MOsiBfleHMe NsATeH HeMMuHye-
mo. Topasgo HapexHee  cnaboii
pactsop nportpasbl. Ero HaHocsaT Ha
KOMy nOCTENeHHO B  HECKOMAbLKO
NpYeMoB 0 TeX nop, noka He bBy-
AeT noslyueHa HyXHasi cuna ToHa.
Mpu arom Koxca pkpaluusaeTcs pas-
HOMEpPHO, a fIOsiBfleHMe fISTeH fo4-
TH MCKIIOHEHO.

Ha xoxe nerko noayuurs MArKui
matossiit Bneck ¢ fiomolublo 06bIY-
Horo kpema pgns obysu. BHauane
pensed obpabartiBalor LieTKOMN, &
norom Haruparor 0 6necka CyKOH-
KoM unu 6apxoTkor. MoMHO Hcnofnb-
3oBaTe M pasnuuHble 6BecuserHsie
BOCKOBble MacTiku ans mebenu.

Koxa xopowo nakupyercs npo-
spauHeiMKn  MebenbHeiMK  nakamu.
MNepen nakMposaHueM KOXy nponu-
THIBAIOT [Ba-TPU Pa3a MMAKMM pac-
TBOPOM JKEnaruHa.

T. ®EAOTOB

Prcynin asropa




ABTOTPACCA:
UIFPA-3K3AMEHATOP

Ecth TPaccoBbie AOPOrH — CNOXHLIE, TPOMO3fKHE M AOPOrHe cTeHAo-
Bble COOPYXeHMs, 3aRMMaiollMe LelNbie KOMHATH, a TaKke 3ansl. M BOT
TOXe Tpaccosas gopora. ClenaHa oHa W3 [OCTYNHLIX marepWanos. B cum-
TaHHble MMHYTH €e MOXKHO cobpare, a HaWrpasluich BAOBONb, pa3o6pars.
M3roroBurs TPaccy CMOTyr HauwHaioljue Mopaenuctbl. OHa COCTOMT M3
ABYXZIOPOMHON TOHOYHON TPaccul NPOTKEHHOCTBIO 7,5 M, ABYX Mrpylet-
HbiX 3neKTpoMmobusieli, aBTOMaTHHECKOro cBeTopopa, sK3aMeHaTopa M pac-
CYMTAHA HA ABYX YYaCTHMKOB.
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TPACCA

Jan H3TOTOBJIEHU T FOHOYHOI
Tpacchl BaM HOTPEGYIOTCS:  1IeCTD
UePTEKIbIX JIHCTOB pasmMepom

870620 MM, ket BO-2 uan Kowu-
TOPCKHUE, ajJIOMHHHeBasi ¢oJbra (ap-
thkya CB-107-01-273)  wmmpusoil
225 MM, KOTOpPYIO MOXHO KYHHTb B
_XO3SIHCTBEHHBIX MarasuHax.

I'oHoynast tpacca (puc. 1) coGi-
paetcst M3 ABEHAaAUATH OLHOTHMHHLIX
KPUBOJMHEHHBIX ~ YYacTKOB 1, nOATH
OpsAMOMUHEHHHX YyYacTkoB — 2, 3,
4 u 5, a Tagxe 0JHOro Mocta 6.

KpaBosmHeliHHE yyacTok Tpacchl
(puc. 2) cocrour W3 IBYX OCHOBA-
HUl: BHyTpPeHHero 4 M BHewIHero 5.
K ocHoBaHusiM  rpHKJeeHH  60D-
ta 3, 7, 10 u 12. bymaxuwe saro-
TOBKH "OCHOBaHHH H OOpPTOB  BHi-
pesbTe COrJacHO pasMepam, mpHBe-
[eHHBIM Ha pHeydaxe 2. K kamkzaomy
OCHOBaHHIO mpukJaefite 6Gopra Tax,
g1o0bl JUAHH 15 KOHUOB KaXJoro
6ppTa cosBMemiaauch ¢ JuHHEd 13 H
18 ycnosroro koHna 0BOHX OCHOBa-
HHfl, a JUHEM 16 Hauama KaxXmzoro
OopTa coBMeIaJHCh C JHHHSMH 14
v 17 nauana ocHoBauuii. [locgae
3TOTO TPOBEpPbTE YIrOJA MEeXAy Jid-
Husima 14 w17 Havana ocHoBaHuii
u jaunesiMe 13 # 18 KoHUA ocHoBa-
HHil. DTOT yron AoJKeH OBITH pa-
Ben 45°, ’

Caepyromufi  3ranm — H3roTOBJE-
HUe TOKOAPOBOUSILHX JOpOMeK |,
6, 8 n 9. Jlywine Bcero BHINIOJHUTH
3ty pabory no wadaonaM. HlaGno-
HBl BHPEXBbTE W3 UepTexHO# Oyma-
ru. HIX pasBepTkH npencTaB/eHbi
Ha pucynke 3. Hauaoxmure waGJoHb!
Ha (GoJery, akKypaTHO OOBenHTe
OCTPBEIM KAaPAHRALIOM IO KOHTYPY H
BhipexkbTe HOmHHNaMH. [oToBhie
TOKONPOBOAAIIHE AOPOXKKH  IpH-
KneiTe K OCHOBaHUAM. Buicrynam-
IyHe 3a OCHOBaHHSI KOHLH 3ari-
6aoTcA, Kak TNOKa3aHO Ha pHCYH-
ke %, W npHKaenBaloTcss K Gopram.
(Uacnuress apo6u 0603HAUAET HO-
Mep pHCYEKa, a 3HaMeHateJb —
HOMED mO3MUMH Ha pHcyHKe.) Te-
nepn ckiaefite Mexny cobofi Gopta
3u 12

CorgacHo YKa3aHHbIM HA PHCYH-

5 «HQwuuit rexiHe» Ne 10

Ke 2 pa3MepaM H3rOTOBbTE 3aMKH:
nepenude 2 u 3aguue 11, 19. Ile-
peiHHe 3aMKH HakJjelTe C BHYTpeH-
Hett cropous Goptos 7 u 10, a 3aa-
HHe 1l — c Hapy>XHO# CTOpPOHbI
THX 2 OoproB. Eme onuH 3aA-
Hui 3avok 19 npukiefite ¢ BHYT-
pernedl CTOpOHH ©Gopra 3.
Ii3roToBsienne OCTaMbHBIX KPHBO-
J'[HI{EX;‘!HBIX, KaKk u HpﬂMOJlHHeﬁHbIX,
YUacTKOB TpacChl BEAETCsE MO TOH
e TexHoJorHu. VckiioueHuem ciy-
JKHT JHIIb  KpHBOJHHeIIHA  yua-
ctok | (cM. puc. 1), caenyromuil 3a
npsiMOHHeHpIM — yuacTkoM 3. Ero
3ajnue 3aMku 11 cnepyer mnpHKJe-
uth He K GopraM, a Ha HapyHbIE

MOBEPXHOCTH TOKONPOBOASIIHX J0-
pomex. KM eme: Toxonposopsiune
JOPOMKKH Inst HPAMOJIHHEHHBIX

Yy4acTKOB COBETYeM M3TOTaBJHBATH
Takxke no mabaony. Ulupuna nmo-
poxkit — 25 MM, a ofulas AJHHA
paBHa AJHHe OCHOBaHHMA  ILIIOC
85 MM C y4YeTOM E3rOTOBJICHHS 3a-
ruboB 1 uw 2 u numoc 130 mm gas
konnoB 3 u 4 (prc. ). Hiuna
ocHoBaHHsT ~ ydacTka 2  paBHa
410 mM, yyactka 3—290 MM, ydact-
ka 4—I150 MM ¥ yuactka 5—
130 mwm.

Ha pucyske %/3 moxasan packpo#
OCHOBaHHsi AJsi MocTa 6, a Ha pH-
cydke %, packpoi 60OpPTOB K 3TOMY
OCHOBAHHIO.

Ha pucynke %/s nokasano ¢uxcu-
pyiolee yCTpofCTBO, KOTOPOE perH-
CTPHPYET MOMEHT JBHIKCHHS 3JeKT-
poMOGHSIsT HAa KpacHHH cBeT CBETO-
dopa. Jns BHewHeH Tpaccel  OHO
H3TOTOBJIETCS M3 MOJOCOK HepTe-
HOlt Oymard, HA TOBEPXHOCTH KO-
TOpLIX HakjeeHa oapra. Kaxaas
MOMOCKa COTHYTa H HpHKJEeHa 3a-
WITPUXOBAHHON dacTeio (puc. 4f5) k
BHyTpenHell cropoHe Gopra. KoHum:
noJd0coK | w2 mponmyckaloTes nop
OCHOBaHMEM TDAcCh H BBICTYNAIOT
cuapyxu. Ha kaxapil BHCTynao-
UIHA KOHeIH NMOJOCKH (BCEero HX TpH)
€O CTOpOHH (DONBrH HaKJIaABIBaeT-
¢l KOHTAKTHasi TMJACTHHA H3 FKECTH.
Pa3Mepsl 3Toff MJIaCTHHb NOKa3amhi
Ha pucyske %/s. Coeagunenue ofep-
ThiBaercsi GyMaxCHOH TNOJIOCKOH pas-
mepom 5025 MM M CKpemsserc
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KaHUeNapCcKod cxpenxofl. Jlag wH3ro-
TOBJIEHHSI KOHTAKTHOIO YCTpOHCTBa
BHYTpPeHHcli Tpacchl  HEOOXOAHMO
NOMEHNATh MEeCTaMH IOJOCKH H CO-
THYTb KOHTaKThl 3 M 4 B npoOTHBO-
NOJOXKHYIO CTOpOHY. lortoBoe KoH-
TaKTHOE YCTPONCTBO CJelyeT VyCTa-
HCBITb Ha TPEThEM YHacTke Tpac-
cul (cMm. pue. 1).

Pacemorprm paéory 3TOTO
ycrpoiictBa. B HCXOZHOM COCTOSTHMH
KOHTAaKTHBle TJacTHHt 3 u 4 He
CONPHKACIIOTCA MEXAY CO00H.
DJeKTPUYECKas Helb B 3TOM cihyyae
pasoMxuyra. Takoe cocrosinne oGec-
neyusaeTcs TeM, YTO Mexay Oop-
TOM H NJACTHHOH HaXOANTCA pac-
TOpHAasl MOJ0CKa H3 HepTexHoll Oy-
Marn pasmepom 5025 mwm, cormy-
Tas nocepejiune (Ha pHC. He IOKa-
3aHO0). IJeKTPOMOGHJb, NPOE3Kalo-
mmid nmo Tpacce, comphHKacaercst €
KOHTaKTHOH NJacTHHOH. ITa NJIacTH-
Ha MOpHXHMaercs K TNJactoHe 3,
9JieKTpUYeckasi lLenb 3aMBIKaeTcs.
Tlocie Toro Kax 3JeKTPOMOGHIIb MPO-
€NeT JaJjbliie, KOHTAaKTHAas NJAACTHHA
4 nop neficTBHeM yNpPYrol CHJBI pac-
NCPHOH TIOJNIOCKH  BO3BpallaeTcss B
HCXOZHOe NOJOXKeHHe, lenb pa3MH-
Xaercd,

Jli8 moABojga  HANpAXKEHHs  OT
BLINPSAMHTEINST K TOKONPOBOASLIHM
JOPOXKKAM  Tpacchl  HCIOAb3YIOTCH
TpAd TNOJOCKH H3 YepTexhoH Oyma-
ru (puc. 4z). Ha nosepxnocts xax-
Joil moJcckM Haknleena ¢ozbra. Ko-
gell nonock 4 oCkJeeH (ONLIOH €
oGelix cropoH. Ilodockn 1, 3 u 5
HecOXOIMMO TPHKJIEHTb 3amiTPHUXO-
BaHHbIMH HYacTSMH K GopTy Tpac-
cH. Buerynaomne 3a  npenens
6opra 7 KOHIBl 3ITHX IOJOCOK CO-
€IHHSIOTCH ¢ MOABCASLIMMH TPOBO~
LaMHu.

YBenuuuTh AJHHY TOKONPOBOAS-
nieil (ONETY ML CKJEHBAaHHEM OT-
pesxkoB mexay coboit He crepyer —
5T0 OTPHUATENBHO CKaXKETCH  HA
LpOBO/IMMOCTH BCEH LEIH.

A Temepb paccMOTpHM, KaK MOXK-
O H3MEHATb KOH(Hrypaiuo ¥ Ipo-
THXKenHocTb Tpacchl. Ha pucynke 1
6yksamu A, b, B u T ormeuenn
yacTH Tpacch. ECIM coemuHHTb ny-
ry Ab ¢ ayroii BT, 10 noayuum

(]

Tpaccy B (opme OxpyxHocTH. Eciy
xe B paspes yuactkos AB un BT
YCTaHOBHTb [ONOJHHTENbHbIE TIPS~
MOJIMHEMHBIE CEeKUHH, TeéM CaMbiM
VBEJIHYHTCS  HPOTSIKEHHOCTb Tpac-
col. M3pHuncTele  yHMacTKH  TpaccH,
topmoii HaroMuHalouieH CHHYCOHZY,
MOXKHO TOJY4HTL, BCTaBHB B pas-
poiB yuactkoB A n B pononnntens-
Hble KpHBOMMHEHHLIE YyaCTKH.

CTBIKOBKA TPACCHI

Kaxzawpil yyacrok Tpaccol HMEET
CBOI0 YCJOBHYIO JHHHI0O Hayajla H
KOHIA. YYacTkd TPacChi, COCTBHIKO-
BaHHble MEXAy co6oii, manpumcp 1
H 2 (cM. puc. 1), cumralorcs Taxue,
YV KOTOPBHIX yCJOBHble JIHMHHH OCHO-
BaHHA TNEpBOrO y4YacTka cOBHaJaloT
C YCJOBHBIMH JHHHAMH OCHOBAHHSA
apyroro ydacrka. Ilpu atom nepen-

HHEe 3aMkH 2 BBOJAATCH 10K Ha-
KJdaJKH 11, KoTcpmie 3arem OIyc-
kawooTcsa. B mpomexyrkn 6GoproB 3
u 12 mepporo y4acTka BBOASTCH

BHICTYMatome Havaja OOpPTOB BTO-

pOro yvacTka. Taxme COCAHHEHHS

CKPENJISIoTCs KaHLEeNAPCKUMH

CKpellKaMH. i
AJNEKTPOMOEHJID

Ero koHCTpyKLIO BH BHAHTE. HA
pucyHke 5. Jlyumie Bcero BOCHOJb-
30BaTbCsl INOKYMHBIM  HIPYIIEYHHIM
2BTOMOGHJIBUAKOM CMOPTHBHOTO TH-
na, mnepegHud  6aMnep  KOTOPOro
HMeeT (OpMy OBalla, 4YTO €HH3HT
TpeHHe O Gopra Tpaccel. JEKTPo-
npurarenb 17 tuna  <«Iluko»  (or
CcTapoil H yiKe HEHYXKHOH 3JEKTpo-
MeXaHHYECKOH HTPYUIKH, H3TOTOB-
aepsoii B IJIP) xpennrcs xomy-
ToM 4 H3  MeAHOH TPOBONOKA
P2 MM K ocHosarmo 1. Ha Bax
3JIEKTPOJBUraTesig  clleyeT 1oca-
JHTb TJIacTMaccoByio BTyJaky 1l
Ee pasmepbl NpHBEACHbH Ha PHCYH-
ke /1. Bpanlennc ¢ Baja 3J€KTPO-
JIBHraTeJsi Nepefaercss naccuxoM 14
BTyJke 15, KoTopas nocakena Ha
ocb 16. Ha xomnuax sToii ocn noca-
FRewbl 3aj7Hue, BelyLlHe, xoJeca 13.
Pasmepsl niacTMaccoBol BTYJIRH 15
NOKa3albl HAa pHCyHke 315, B xa-



YCTIOBHOT D HAHANIA NUHNA YCADBHOTO
OCHOBAHUSA KOHUA OCHOBAHWA
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yecTBe naccHka 14 MOXHO HCHOJb-
30Barb YTOJIUEHHYIO 4acTh (FOpJio-
BHHY) OT BO3AVIUHOTO  LIapHKa.
Uto6nl 3agHHEe KoJieca He MPOGYK-
COBEHIBAJIM, HA HX NPOTEKTOPHI CJe-
JYET RAKJIEHTb PE3HHOBOE  KOJb-
no 12, BoipezaHnoe u3 0OOOJOYKH
mapuka. 3afHAs YacTb OCHOBaHHS
apToMOOHNbYMKa 1 HMMeeT BHIPES3.
Ero pasmepni 2aBHCAT OT JnaMer-
poB BTyJOK 11, 15 m 3xexTpoiBH-
rarens.

Harnpsixerte ¢ TOKONPOBOASIIUX
AODOXKEK Ha SKOPb 3JEKTPOJBHIa-
Telsl TepeflaeTcss O TOXOIPHEM¥H-
kam 6. OOwui BHI TOKONPHEMHHKA
noxasaH Ha pHCYHKe 5/g.  i3roros-
Jisiercss oH 43 nposopa THna MIIM
ceuennem 0,35 mm2 Ha omum To-
KonpueMHux xsatuT 400 MM Taxo-

ro nposoza. I'otosHi#l TOKONpHEM-
HHUK EKpenuTcs BHETOM 9 u rafi-
kKol 3 k ochoBau#o 1. Ha BuAT

RC/KHBl ObITh BageTsl makba 7,
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BTyaka 8 M wafi6a 2, H3rOTOBJEH-
Hble H3 H30JSLUHOHHOTO MaTepuala.
Kycouek nopoiona 5 3aMeHsieT
VIPYTYO NPYXHEHY H cO3laeT KOH-
TAaKT MEKIY TOKOMPHEMHHKOM R TO-
KonpoBozsiuefi nopoxkoii. Kounen-
carop C (runa KJIC nmm K-10-7Bu
emkocthio 0,033 Mk®) coBmecTHO C
vatyiwkamMd L1 uw L2 (MHAyKTHBHO-
croio no 40 mxI'm kaxjas) o6pasy-
I0OT HCKporacamywx uens. Karym-
xa L1 HaMOTaHa BHTOK K BHTKY B
ornH ciofi mpoBogom IIDB-2 nma-
MerpoM 0,25 mMm Ha (eppHTOBOM
ceppeynuke tMna 150 HH pannon
11 n pramerpom 2,8 MM.

OPHHIUKEINIUAJBHASL CXEMA

Ona mnpuBeseHa Ha pucynke 6.
TIntaromee ycTpoHCTBO COCTOHT H3
Tpanchopmaropa Tpl, BhonHen-
Horo Ha cepneunmke [IJT 24<32,
H 1IITH BHOpSMHTeJed.




BrnpsMuteni co6paHel nC MOCTO-
BOl cxeme na mmoaax VI — V4,
V5 — V8 n VII — VI4 (Bce TH-
na J1226). Onu ofecneyspaioT NH-
TAIOIIHM HaNpsHKEHHEM JIeny JiaMmi
HakajuBauua H1 — H7 nanpsixenu-
eM 7 B, paboty ceercopa u GJc-
Ka ynpasJienusi manpsikeznem 18 B,
pa6oTy  HCHONHMTEJBHOTO YCTpOli-
cTBa HampsxenueM 25B. Brmps-
MHTeNH, co6paHHble MO ORHONGAY-
IIEPUORHOH cXeMe Ha RHole V9 H
VI0 tuna [1242, obecrnieynBaloT nu-
TaHHEM JBHTATENH 3JeKTpoMobunnes
ranpsikendem 6 B. 3amena nanHBIX
JUOAOB Ha JApyrie TNpPOH3BOAHTCS
TOJIBKO Ha OCHOBE TNpeAedbHO J0-
NYyCTEMEIX T12paMeTpOB, YKa3aHHHIX
B cnpasouniike.  Craaxusamoniue
koHpeHcatops Cl — C5 tuna K50-6
nwin Jmoboro Apyroro THra, pabo-

uee HaNPAKEHHE KOTOPLIX HE MeHee
VK43aHHOI'O Ha cxeMme.
TpancopmMaTopa

Bce obmortku

BBINOJHEHE! NPOBCLOM I13B-2.
O6motka la coapepxutr 664 BuTKa,
nuaverp npoeopa 0,41 mm, 16 —
486  BUTKOB, [HaMeTp  TNpPOBO-
na 0,35 mm, 1T — 30, III — 90,
VI — 125 BUTEGB, AHaMeTp NpPOBO-
na 0,51 mm, IV u V oOMCTKH 1O
90 BUTKCB, LHaMeTp  NPOBOAA
1,0 mm. Ipenoxpanuresu F1 — F3
Ha cuny Toka 1 A. Pesucropn R15
n R16 npoBoJsicunble M3 KOHCTaHTa-
Ha WJIH HHMXpOMa, AuameTp NpoOBOJa
ve Merwee 0,1 mm. O6Ga pesucropa
neoGxoaMmel st nopbopa Hanps-
JKEHHA Ha fAKODpe 3JIEKTpOABHTa-
TENs.

CBETO®OP

Ero caenyer cobupaTte Ha neuar-
HOH mJyate Ge3 oTBepcTHHl nNoj pa-
ZUodeTanu (puc. 7) no cxeme Tpex-
(asnoro MyJabTuBUGpaTOpa Ha TpaH-
sucropax V15 — VI7 tana MIII6.
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V22 — V24
na I'T 402A noouepenno BRJIOYAIOT
Jaamnoukn H1 — H3. Bpewms ropenus

Tpansucropsi TH-

KaXkJoH JaMIIOuKM  OnpenessieTcs
Lenoykoi: ngas  gaamnouku  HI
(kpacHoro ceera) pesuctopamMid R1
n  R2, coenuHEHHHIMM NOCJeNOBa-
TeJIbHO, U KoHAeHcaropom C9; nas
namvnoukn H2 (kearoro ceeta) pe-
anctopamMi R3 u R4 U KoHueHcato-
pom C7; nas namnouku HRB (3ene-
HOTrG cBeta) pesuctopaMu R6, R7 u
xoHzaencatopom C8.

PacemoTrpHM  pafoTy MyJBTHBH-
Opatopa (puc. 6). Ecan nopate

nHTalollee HanpsKEHHE, KOHJIEHCa-
Top C6 uepes pesucropnt Rl u R2
HayHeT 3apaxarbes. Haxananbae-
}oe OTpullaTelbHOe HalpsiKeHHE Ha
BepxHed  oOkJalke  KOHREHCATO-
pa C6 orkpoer tpamsucropn VI5 u
V22, cpa6oraer pene Kl, u aawm-
nouka HI1 saropatcs. B 370 xe
BpeMs  KOHJeHcatopnt C6 u C7 mua-
YHYT Pa3peiKaThCs, a KOHAECHCATO-
pu C8 u CY 3apsxarecs. Kak ToJb-
Ko KcHaencatopnt C6 n C7 pazps-
narcs, Tpansucropu VIS u V22 sa-
KpOIOTCS, a TpaHadcTopn VI6 u
V23 otkpoiorcs. Jlamnouka H2 3a-
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Jamnouxa Il noracher.
Jlamnouka H2 6vier ropets Ho
Tex nop, noxa xowicHcatop C8 He
paspsnutci. Korpa xonaencarop C8
paspsfauIcs, TPaH3UCTOpPBL V16 u
V23 3akpoloTcs, a TPaH3HCTOPHI
V17 u V24 otkpoicted. Jlammod-
ka H2 noracrer, a JgamMmnodka H3
3aropuTcs M Oyaer roperb 10 TeX
nop, nmoxa koniaencarop CY9 me pas-
PAAUTCS H HEe OTKPOeT TPaH3UCTGPLI
Vi5 u V22. Tipu sTtoM TpaH3HCTO-
pet V17 n V24 zakpororcd. Jlam-
noyka HI1 3aropurcs, a H3 — mno-
racHer. 3areM [poLECC MOBTOPHTCA.

Pesre K1 tuma POC 10 (mac-
nopr PC4. 524. 302). Bmecro 3toro
pelie MOXKHO TIOCTaBUTb  ApYroe,
BaHO, 4TOOH COMPOTHBJICHHE
o6MoTkl Smao or 500—700 Owm.
Jlamnoukun H1 — H3 tuna MH 3,5X
0,26 xampas. Tpausucrops V16—
V17 u V22 — V24 uMeioT cratuue-
CkHil KO3((ULHEHT YCHMJeHHs MO
TOKy paBHbli 40, a o6paTHbil TOK
kossiektopa He Hosee 10 MxA. Tpan-
sucropnl V16 — VI7 moxHO 3ame-
HHTb JPYTHMH TOH ¥e CTPYKTYpHL
A rtpassuctopnl V22 — V24 mna
npu6Gopel TOH Xe CTPYKTYpHl, y KO-
TOPBHIX HONYCTHMHH TOK KOJUIEKTO-
pa cocraBasyi  Obl  He MeHee
3500 MmA.

Tpausuctopel V22 — V24 moxHO
HCKJIOYUTE B3 cxembl. Torna pe-
ne K1 cieayer 3aMeHHTh Ha  pene
tana POC 9§ (macnopr PC4.524.200
unn  PC4.524.201), a pesuctoph
R5 n R8 na pese mo6oro Ttunma c
conporuBienveM  obmorkH  500—
700 Om. B 3tom cayuae neoGxomu-
Mo OyneT 3aMeHHTb M JIaMIOHKH,
ycraHosus THn  MH  6,3)<0,22.
Bce pesHcTOpm = HOCTOSIHHBIE —TH-
na MJIT-0,125. TlepemeHnHe pe3u-
cropul tana CII3-1, ¢ ux nomouipio
PEryJupyercss BpEMs! FOPEHHs JiaM-
nouek B mpenejax 1—5 c.

Sipkoctb ropenus Jammouxku I
3aBHCHT OT CTATHYECKOTO Ko3dhdH-
H{eHTa YCHJIEHHSl 1O TOKY TpaH3u-
cropa V22, sApkKoCTs  JaMIOYKH
H2 — or Toro xe kosdduunenta
TpaHzHcTOpa V23 H pesucropa RS,
a fApKOCTb Jamnoukd H3 — or
TpaHsucTopa V24 m pesucropa RS.

TOPUTCH,
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Uem weHblle COMPOTHBJEHHE 3STHX
pesucropos H GoJbille CTaTHUECKU#
K03()puLHeHT TPaH3UCTOPOB V23
V24, tem Gonbile SAPKOCTH JaMIio-
yek. Ha cxeMe mnpocTaBJieHHE TOKH,
NpOTEKaolue 4Yepe3 JaMNouky B
MOMEHT ee BKJ/IOYEHHS.

B [faHHOE HIpe HCHIOJb30BaH CBe-
Tohop, KyMieHHbH B «JleTcKkoM
MEpe» ¥ InpeicTaBaAgiowHi coSol
3JIEKTPOMEX aHHYECK Y10 HTPYLIKY,
paboTawilylo ¢ OJHOH  JaMnouko#
B J[Ba HanpaBJeHHS  IBHIKEHHS.
Ilocne popabotku cserodopa o
cTail paboTaTh B OAHOM Hanlpaeie-
HUH ABH)KeHusi. [l 9TOrO0 B HHXK-
Hed wyacTtH cpeTodopa BMecTo 0a-
Ttapen 3336J1 ycraHoBnena neuar-
Hafd naaTta, OT KOTOPOH HAYT mnpo-
BONa K HCTOUHHKY [OHMTaHHA H K
KoHTaktam peje Kl.1, k namnou-
kam H! — H3. Buyrpu kopmyca cBe-
Topopa caedyer YCTAHOBHTbL Nepe-
rOpoiKH H3 ecTH. Duaromaps um
CBeT M3 ONHOH  CexkUMH He OyneT
nonanarth B Apyryio. Ha stu xe me-
pPeroporkyu Kpensicsi NaTPOHbI  AJif
JIaMTIOYeK.

3K3AMERATOP

BrewnHii BuJl 3K3aMeHaTOpa To-
Ka3aH Ha pHcyike ]2. Ha nmepenmseii
naHeju  PacioONOMEHbl: KJaBuaTy-
pa, KapTOYKH C yripa)HeHuIMH,
BHKovaTesb S1 «CeTb» M ueThIpe
namnouxku H4 — H7.

Kopnyc 3x3aMenHaTopa BHINOJHEH
H3 JIOPAMIOMHHMS TOJIIMHOH 2 MM.
Paamepbl OCHOBaHHA  COCTaBJSIOT
300250 mm.

Buyrpn sk3ameHaTopa HaxomaT-
cf: NAroBHId HCKaTelb, TPaHChOp-
Marop, npenoxpauutenn Fl1 — F3,
KopoOka ¢ pa3zbeMaMu AJs NOAKJIO-
YeHus CBeTO(Opa, GHKCHpYyIOLLee
VCTPOHCTBO [AJiI NHTaHUS TpPacchl,
ABe MOHTaxHbie miatel. Ha onamoit
MOHT2XKHOH IJIaTe HaXOoasiTCa AHO-
ool VI — V8, V11 —VIi4, kounes-
caropsl Cl, C2 u C5, a rakxe aJje-
MEHTBl HCIOIHHTENHHOTO YCTPOlicTBA
6s0xka ynpasneHusa. Ha npyroi nna-
Te pasMmelieHnl amoiei V9 u V10,
koHneHcatopet C3, C4, a Ttaxxke pc-
sucropu R17, RI18.



JIBa nyJabra ynpaBJeHdsl, a Tak-
JKe Wyn B HepabouyeM COCTOSIHHH
ybuparoTcs B nOgBaJ Koplyca pas-
mepom 1255030 mm. [Iloasax
pasMeLieH B nNepefHeH HacTH OCHO-
BaHUS M 3aKPBIBAETCsi  KPBILIKOMH.
Just wsroToBlieHHs KOpIyca 1noj
NyJbT yIPaBJEHHSI HCNOJbB3yHTE due-
xon ot Hartapen <«Kpona». Buytpu
3TOro HexJa YCTAHOBHTE KHOIOYHLIE
pa3MbIKaTelib.

Buyrtpentasi «uayunka» sK3amMe-
HaTopa COCTOMT 13 O0Jioka BBOI2
HH)OPMALHKH, HCTIOJTHUTEIEHOTO
ycrpoiictBa M 6J0Ka  yIpaBjieHHS.

bBaox BBOna wH(OpMaumu BKJIO-
yaer B cebs KIaBHaTypy W ILAaro-
BRI wuckareap tHna [HM-25. Kaa-
BHATYpa H3rOTOBJIEHA Ha OJHOCTO-
poHHeM (POJIBTHPOBAHHOM TeTHHAKCE
pasmepom 200)X65 MM u umeer ue-
Thipe pAla OyYKB H LH)pP, COOTBET-
CTBVIOILLHX  KJIaBHAType NMIUIYIEH
MallgHKH «MockBay. Kaxnpli
3HAK, BBICEYEHHEI Ha NJjaTe, 3JeKT-
prueCKH H30JMPOBaH OT CGCELHEro
ZOpo:KKoi wHpuroi 1 MM. OT kax-
OOro  3#aka  OTXOINUT  NPOBOA-
g [1DJIIIO nmamerpom 0,35 mM,
KOTOPH!H COEAHHAETCS Yepe3 pasbeM
C BbLIBOZOM COOTBETCTBYIOIIEH Ja-
MeJH KOHTaKTHOTO TMOJS L1aroBoro
uckareasn. Hixuuiih pan  3uHaxkoB
pacnoJioXeH Ha pacCTOSTHHH 25 MM
oT Kpasi Kopnyca. PaccTosHue mex-
Jy YCJAOBHBIMH JIMHUSIMH, TNPOXOAfi-
ILHMH Yyepe3 IeHTPhl DANOB COCEM-
HUX 3HAKOB, MPHHIMAETCs PaBHHIM
15 mm.

Buyrpennue uwactd kopmyca H
NpPOBOAHHKA HEOOXOAHMO  H3O0JMPO-
Batk OT KJaBHAaTyphl CaMOKJIEIO-
niefica mienkofl. JInme B Mecrax,
Tie pacnosioeHH 3HakH, claegyer
BLIABUTh B IJIEHKE OTBEPCTHA AHa-
merpom 9 mm. ['etmHakcoBas nJiata
KpPeMTCA K KOPIyCy BHHTaMH.

IlfaroBHlH uCKaTe/b HMEET CaMo-
LeNsHBIl AMCK K3 reTHHaKca Jua-
metpom 120 MM H  TOJUIH-
HOt 1,5 Mu. JluCk BEIMOJIHAET pOJib
cgerHoro HapabaHa -~— Ha HEM Ha-
Hecennl wudpor or 1 g0 52. 3Ita
UMDE  NPOCMATPUBAIOTCS  CKBO3b
CMOTPOBOE OKHO 3K3aMeHaTopa pas-
mepom 10X8 mm,

Fcnoanutensuoe YCTPOICTBO
(puc. 6) BBHIIONHEHO IO CXeM€ KO-
IOBOTO 3aMKa  Ha THPHCTO-
pax V29 — V32 tuna 2YI10l]] u pa-
Goraer cmepyoiny ofpasoM. B wc-
XOAHOM COCTOSIHHH BCe THPHCTOPH
3aKPHTH. KOHTaKTH [1aroBOro MCKa-
tejis M.l 3aMKHYTH, & KOHTAKThl
peje K4.3 pasomxuyrel. Ecnm my-
noM NOOHepefHO NPHKOCHYTHCA K
toukam A, B, B u I', BCe THUPHCTOpPHI
oTkpolotcs. Pene K4 cpaboraer, u
yepe3 3aMKHYThle KOHTaKTh K4.3
Ha OOMOTKY Inarosoro uckaresas Kl
noctymut  HampsikeHde.  CueTHblif
JIMCK NOBEpPHETCS 10 4acoBOH cTpeli-
Ke Ha O&uH wmar, xodrtakTm HI.1
Ha KOPOTKOE BpeMs  pPa3OMKHYT
vens  nuramus.  MemoaHuresbuoe
YCTPOHCTBO BO3BPATHTCst B HCXOA-
HOE COCTOSIHHe,

Tupucropel 2Y101[L moxuO 3a-
MEHHTh Ha THPHUCTOPH 2Y 101 wuim
KY101 ¢ mo6biM  OyKBEHHBIM MH-
nexkcom. Pere K4 tuma P3C2%2
(nacopr P®4.500.131). Ero Mom-

HO  3aMeHHTs Ha pere P3C22
(macnopt P®4.500.225 HJIH
P®4.500.231).

BJIOK YHPABJIEHUS]

Ilepeuiit BapuHaHnT 3TOro  6J0Ka
BoinoJien 6Ge3 perucTpauuy rpad-
HLIX OUKOB H TPEACTABJIEH HA pPH-
cyuke 6. OH coSpan Ha TpaH3UCTO-
pax VI8, V19 u V20, V21 — &ce
una MITI6. Cxema Tpurrepa, co-
Opannas Ha Tpau3ucropax VI8 wu
V19, mpencrasasier co6oil nBe mepe-
KII04aloLiHe CTYNEHH C [MepeKpect-
HbiME cpsi3imMu. Pese K2 n K3 TH-
na P3CI10 (nacnopt PC4.524.302).
B  kaxclylo KOMJNEKTOPHYlO  Lenb
CTYIEHH BKJIOYEHBl Ga3ei TpaH3u-
cropoB V25 u V26 thma ['T402A,
BKJIOUAIOLIHE JIAMIOYKH:  3€JIEHYIO
H4 wu xpacuyio H5. OGe sammnouxu
BhIBEIEHBl Ha JIMIEBYIO MaHelb 3K-
3aMeHarTopa.

Paccmorpum pafoty Tpurrepa €a
Tpausucropax V18 u V19. B ucxon-
Hom coctosiHuM V18 u V26 oTkpbI-
Tei, a VI9 u \25 3akpbITOHL
Srto yC/OBHE ONpeAeNsiercss pe3d-
cropom R10. Jlammouxa H4 ropur.
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370 03HaY4eT, YTO Uepe3 3aMKHY-
Thle KOHTakTHl pede K2.1 nozawno
NUTAIOMee  HanpsKeHHe Ha TOKO-
npcBOASALLYI0 AOPOXKY. Ecim  Ha-
WaTh Ha KHOUNKY 3ami_.ateias S2
(tun KM-1-1), 3aexkTpomoSuib Ha-
yHeT ABilkeHne. Eciam TONbKO oOH
npoeieT Ha KpacHHii cBeT cBeToo-
pa (Np1  3aMKHYTHIX  KOHTaK-
tax KI.I # S4 dukcnpyoiiero
yerpoiictBa), Ha 6a3y TpPaH3HCTO-
pa VI9 nocTynuT nNoNOMKHTENbHBI
numnyJiec. Tpansucropst V19 u V25
OTKpOIOTCS,, a Tpaushcropnl V18 n
V26 sakpoiorcs. Peae K2 orkmo-
surcsl, ¥ koHTaKTHl K2.1 pasomxHyT
Henh MUTAHHS SJEKTPOMOSH.H, W OH
ocTanoButes. Jlamnouka H4 norac-
wer, a JaMnouka H5 3aropurcs.

B sTOoM ciyuae HapyuuTedb 00f3aH
BHNOJHHTL HOMED TOrO yIpaxHe-
HHSI, KOTOpH Gyner BHIAEGH B CMOT-
POBOM OKOIIKe 3K3aMeHaTopa. Ecau
yIpa:<HeHHe BHIIOJHEHO NpPaBRJbHO,

Ha Ga3y tpausucropa V18 uepes
KOHTaKThl pese K4.1 u nepexJioya-
Teqib S6 «I'oToB X OTBeTY» mOCTY-
1aeT KPaTKOBPEMEHHBHIH  NOJOXH-
TEJIBHBIHA HMITYJIBC. Tpauszucro-
put VI8 m V26 otkpuiBaioTes, a
TpaH3ucTopst V19 M V25 3akpwi-
Balorcsl. Jlamnoyka 4 3aropaercs,
a jamnouxka H5 racuer.

Tpurrep, cobpauHbif Ha TpaH3u-
cropax V20 u V21, paSoraer amua-
JIOTHYHO, € TO¥ JMWIb pasHulel, 4To
NpY HapylleHuH NpaBua HIPHl llenb
OMTAaHUA  JPYroro  3jexTpoMoGmnst
00ECTOYMBAETCSS  KOHTaKTaMH  pe-
ae K3.1. Ilpn stoM namnouxka xpac-
noro usera H7 3aropaercs. Uto6wl
sejenas  Jlamnouka H6 saropenacs,
HeoOXOnHMO [EepecTaBUTh NepeKJo-
yatelb S6 «I'otoB K oTeerys (ero
Tun [IT2-1-1) B cropoHy 3aropes-
meiica Jampouxku H7 u nocae uero
BHINOJIHHTE YIpakHCHHE.

B 6.ioke ynpapaeHHSI BBenen pe:

[R27300  R265K | 10
7] 4

VI8
MG
B WINE WA [P = S
==

74



JKHM CaMONOJTOTOBKH. DTOT pEKHM
HCHOJb3yeTess [Js TpOBencas Tpe-
HHUPOBOYHBIX 3aHATHH [0 H3YyYCHUWO
NpaBUJ  JIOPOXKHOrO  IBHMIKEHHSA,
rpaMMATHKH PYCCKOTO $13BIKA H OCY-
LLECTBJIACTCA HaXaTdAeM Ha ChapeH-
Hyt0o  KHOnKy <«C6poc» 3aMblKaTe-
qnett S7 — S8 (tun KM2-1). Kak
TOJABKO 3aropsATcs Jamnodkh HS H
H7, MOXHO BBINOJHATSL [PEAJIONKEH-
HOe ympaxksHenme. [Eciu ynpaHe-
HHE BBHIIOJHEHO IPaBHJBHO, 3aro-
paeTcsi 3elieHas JIaMIIOUKa, a Kpac-
Has JIaMIOYKa TIacHeT.
TpaHsucTOpEl, HCHOJB3yCMble B
TPUITepax, HMeT CTaTHYECKHH KO-
3(pHULHEHT YCHIEHHA [0 TOKY He
mernee 50, oOpaTHbIi TOK KOJJEKTO-
pa He Oonee 10 mxA. Jlamnouku
H4 — H7 tunma MH 3,5<0,26. Tpan-
3ucTopst V23 — V28 MOMXHO HCKJIO-
unTh H3 cxembl. Torga pene K2 wu
K3 cienyer 3aMeHnTb Ha pele TH-
na P3CS (nmacnopr PC4.524.200), a
pesucropel R9 1 R12 xa pene Tuna
P2C10 (macnopr PC4.524.302). Bce
pesuctropsl tuna MJIT-0,125.
Hanaxusanne 610xa ynpabieHHs
CBOJAHTCA K 1noalopy pe3ucTopos
Ri0 u RI3 — npu BRJIOUESHHH
HCTOYHHKA TOKa JOJIKHBI 3aroperb-
ca gamnoyxa H4 n H6. Ha koport-
KOe Bpemsi coejunHnte 0asy TpaH-
3ucTopa VI9 ¢ noloXuTesbHO! LWH-
noit. Jlamnouka H4 nomxna norac-
HYyTb, a JaMnouka HS5 saroperscs.
YroGel MepeBeCTH TPHITEDP B ApYroe
YCTOMYHBOE COCTOSIHEE, Ha KOPOTKOE
BpeMsl coefuHuTe 623y TPaH3UCTO-

pa VI8 ¢ NOJOXHTEJbHOH WIHEOM.

A”anoruunpiM ke 06pasoM  mpous-
BenuTe NPOBEPKY YCTOHYHBBHIX CO-
CTOSIHHH ~BTOpPOro  Tpurrepa. $lp-
Kocte Jamnouek H5 n H7 nmonbu-
paerca pesuctopamu R9 m RI12.
Bropoli Bapuaur Gyoka ympasJe-
HHSI TipeficTaBjen Ha pHCyHKe 8.
On no3BoJseT BO BPeMs HIpPbl MPO-
K3BOAHTb DPErHCTpauuio InTpadHbBIX
OUYKOB AJf KaskAOIo HrpoKka B OT-
IenbHOCTH, B HCXO0AHOM cOCTOSIHHH
Tpan3uctop V18 nepeoro tpurrepa
3aKpHIT, a TpausHcrop VI9 or-

KPHIT. DTO yCroBHE OHpenessercs
pesucropoM R26. T[opur 3enenasn
aamnouxa 14, Ecmm HapyuHTteab

npoeleT Ha KpAacHbIH CBET CBETOHO-
pa, cpaGoraer pese K5, 3aMkryT-
cs1 wotaktel Kl.1 u S4, tpansu-
crop V18 otkpoercs. Pere xe K2
OTRJIICUHTCA, M Tpausucrop V19 sa-
KpoeTcsi. 3arOpuTcsi KpacHas Jam-
nouka Hb5, a Jnamnouka H4 norac-
per. Uepes 3aMKHYyTEHE KOHTAKTH
K5.2 na pene Bpemenn 6yzner moia-
HO OTPHIATENBHOE HaNpsXKeHue.

Pene BpeMenu cobpaHo Ha TpaH-
sucropax V33 u V34. B swmurrep-
HYIO lemb TpaH3ucTopa V34 BKIM-
geH MHKDO3JeKTpoABHraresn Ml
tuna JII1-10. Bpems, B TedenHe Ko-
TOporo oH OyAer BKJIOUEH, omnpesae-
asgercs kounedcaropoM CI0 u pesu-
cropoM R24. Tlpn yxasanueix Ha
CxeMe 3HAYEHHSIX [BHTATENb BKJIO-
yaercs Ha 0,5 c. [locae BemosHe-
HUfl yhpaxHeHus TpaHsucrop V19
oTKpoeTcs, a Tpausucrop VI8 3a-
kpoercs. Koutakthl pese K52 u
K5.1 pa3oMKHYT Uenb  NHTAHHA
nammouki H5 un pene Bpemenu. Pe-
FHCTP2TOP LITPa(PHBIX OUYKOB BO3-
BPATHTCS B HCXONHOE COCTOSIHHE.

Bropo# peructpatop wrpadHBIX
O4KOB cofpaH 10 cXeMe TpHITEDPA
Ha TpaH3ucropax V20 u V21, a pe-
Jie BpeMeHH Ha TpaH3ucTopax V395
¥ V36. PaSoraer OH  aHAJOTHYHO
npenblLyiLieMy.

Penre K5 n K6 tuna P3C9 (mac-
nopr PC4.524.200). Pese K2 wu
K3 THIA P3CI10 (mac-
mopr PC4524.302). Tpausdcro-
pel V33 u V36 tuna MII37. Tpau-
suctopst V34 u V35 tuna [1216 nau
LpyrHe, JONYCTHMEIl TOK KOJJIEKTO-
pa kotopbix e MeHee 1 A. Craru-
yeckill xo3(D(UIMEHT ycuJends Mo
TOKY NJIf TpaHsHucTopos V18 — V21

He Menee 40, nJ8  TPaH3HCTO-
pos V33 — V36 wHe wenee 25.
O6paTHuiil  TOK KOJJIEKTOpa  AJs

BCeX TpaH3UCTOpoB (kpome V34 u
V35) ne Gosdee 10 mxA. Bcee pesu-
croput THa MJIT-0,125. Konnerca-
Topet C10.u Cl1 tuma K50-3 wau
Jiodble ppyrae, padouee HampsKe-
Hue KOTOPHIX He MeHee 10 B. ¥croii-
UYHBHIX COCTOSIHHI TPUrrepos JoGu-
Batotcsi pesuctopamu R26 m  R30
METOZOM, OMHCAHHBIM B CXeMe mep-
BOTO BapHairTa,
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DaexTpoHHas uacTh. Pejie Bpeme-
Bl cofpanO Ha neyaTHOH 1nJaTe
pasmepom 3030 MM H pacnosioxe-
HO MOR KpOHIUTeHHOM.

C MexaHwdeckOH YaCTbl0 pErH-
cTpatopa BB MOXETe IO3HAKO-
MMTECE Ha pHcyHke 9. K ocHoBa-
Huo 1 kpenutcs ckoSa 2. Ha Bepx-
Hell nJomajixke 3T0H  ckoObl ycra-
HOBJIEH MHKDPO3JIeKTPOJBHTaTeNb 3.
Ero o6xBatmiBaerT ckob6a 4, K KOTO-
poil NpuKpeLJieHs  XpanoBoe KoJe-

co 5 U npyxuHa 6. Xpanosoe KoJe-’

CO KpenHTcd K CKoGe BHUHTOM 7 H
raiikofi 8. Mexny ra#ikoii Ha BUHT 7
Haca)xeHa pacnopHasi npyxuna 9.
Ha Ban npuratenss 3 nocaxeH pbi-
yar 10, K KOTOpPOMY TpHKpenJieHE
npyxudHa 6 W TodkaTtenr 12,
Jasi HaReXHOCTH phluar HeoGXOoaM-
MO TIpUKJIERTb K BaJly ABHTATenst
xandell snoxcuAHOil cModawl. Touaxa-

Tedb 12 IAPHEPRO CBfI3aH C pblya-
rom 10 sakaenxod 11. Ha nopepx-
HOCTB XpamoBOro Kojeca 5 HaKkJje-
eH cueTHblH Gapabaun c Hudppamu OT
0 go 17, XOTOpHU EBBHIPE3aeTcs M3
yepTexxHoH Oymaru.

Pasmepnl petasiell  perHcTpaTopa
npuBe/leHB Ha pHCYHKe 9.

Peructpatop wWTpagHbBIX  OYKOB
paboraer rtak. [Ilpn 3amrixanuu
KOHTaKTOB peJe K5.2, Ban jBurare-
as 3, moBopauumBasice Ha yroa 20°
nepemeljaeT TONKaTenp 12. Konen
TONKaTeNs RaBUT Ha 3y6 XpanoBo-
ro KoJeca W BMecTe C HHM TOBG-
paunBaer ©OapaGan Ha ORMH LIar.
Uepes 0,0 ¢ HampaikKeHHe Ha siKope
9JeXTPOLABUIaTe&lIsl  CHHXX@eTcst  Jo
0,1 B. Ilpyxrua 6 Bo3Bpautaer ToJ]-
KaTeJb 12 B HCXOAHOE TNOJOXKeuue.
Benuyuna pa6ouero xoma ToJKaTe-
Jas orpaHmuBaercss BHCTynom  13.

HETARA 10+ 12 — nporansb




PETHCTPATOP KPYIOB

Ha pucynke 11 n306paxeno
YCTPOHMCTBO  DErHCTPAlMH  KOJHYe-
CTBA KpPYroB, NPONZEHHLIX 3JCETPO-
MOGHJIEM 32 ONpelesieHHOe BpeMsl.
Ou9o ycTaHAPJAHMBaeTCst Ha YyyacTKe

Tpaccsl cpasy mocje Mmocra. Pac-
CMOTPHM NPHHIHI PaboTel yCTpO¥-
CTBA.

Korpa anexTpoMOOHIL TIPOXOAHT
y4aCTOK TpacCH, TAe YCTaHCBJAGH
PErucTpaTop, GH BCTPEYaeT Ha CBO-
€M DNyTH ynpyryiwo OyMaKHyl no-
Jocky — 7Toakaredb 9. OnuH KOHEW
TOJKATEJsl NpHUKJIeeH K BHYTPEHHEH
cropoHe Gopta 12, a BTOpoRl ynu-
paetca B 3y6 XpamnoBoro kojeca 2.
Tonkatens gasur Ha 3y6 Xpanoso-
ro KoJeca, H GHO MOBOPaYNBAETCs
Ha oiuH mar. Kak ToJbkO 3J€xTpo-
MOOGHAbL TIpOEAET Jafblle, pacnop-

_ 18 3YBbEB

Hasi npyxHHA 8 BO3BpaTHT TOJKa-
Telb B HCXOAHOE COCTOSIHHE.
OcuoBanue 4 BHpEXbTe M3 TOJM-

croro kaprtoHa pasmepom 160X
X140 mm. K nmemy npukJeiite cko-
6y 5 u3 TOro 2Ke Marepualna.

Ha BepxHe# cropoHe CKoObl Ha 6y-
JiaBge 6 YCTaHOBHTE XpaloBoe KO-
Jieco 2, Ha HOBEPXHOCTH KOTOPOTO
nasecens! nudprer or 0 no 17. By-
JlaBKa CAYXHT OCbI0  BpalleHHs!
Xpanoporo KoJeca. Pe3nnka 7 npu-
JKHMaeT KOJeCO K  NOBEPXHOCTH
ckobbl. Mexay ckoboi 5 u Gop-
TO0M |2 yCcTaHOBHTE KapTOHHBIH yro-
nok 10, TopusoHTalbHasg NOJKa
yrolka noMmxkHa ObiTh [NpHKJIEEHa
K OCHOB2HMIO, 2 BepTHKaJNpHAas NOJ-
Ka IpHXuMaercs K OOpTy KaHile-
Jagpckoil ckpenkoil. [eramn 2, 8 wu
9 BBIpesaloTCsi M3 ueprTeikHOH  6y-
Maru.
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XpanoBoe KOJleCO HMeeT CleAYIO-
[iMe AaHHBIe: MOIVJb 3yfa 55 wMm,
war 3yba 17,27 mM, seicora 3y6a
4,125 MM, [AuHaMeTp OKpPYHHOCTH
BepinkH 99 MM, AHaMerp OKPY¥KHO-
ctu BnazuH 90,75 MM, KOJHYEeCTBO
3ybpeB 18, yrom Mexny JuHHEH,
GPOXOAALCH uepe3 ILEeHTP OKPYyX-
HOCTH, W JuHueir 3yGa 15° Tlo stum
JIAHHLIM HA yepTexuoil GyMmare Ipo-
13BeAKTE NOCTPOEHHE, a 3aTeM 0o
KOHTYpPY BbIpeXbTe XpanoBoe KO-
Jieco.

KAPTOUKH
C YOPAXHEHUAMHU

Ix cremyer M3TOTOBHTH Ha 4ep-
TexHbIX JmcTax padmepom 90X
60 mm. Ha omuoii cropore xap-
TOUKH OTmeyaTaiiTe TEeKCT, KOTOPHIA
Gyger  COGPOBOXKAATH  KapTHHKY.
B uernipex MecTax B TexcTe BMECTO
Oyks mnpoctaBbre ToOukil. Ha obpat-
HOH CTOpOHE HaKJeHTe KapTHHKY.
TekCcT AJ8 KaXKNOrO yNParKHEHHs
H COOTBETCTBYIOIUIVIO €My KapTHH-
Ky BO3bMHTe M3 KHETM «[Ipasmja
LOPOXKHOIO ABUXKEHHT» AJISl TPeTbe-

ro kJiacca. Aprop kmurn H. A. Vis-
BekoBa. BhIMyieHa oOHa U3JaTelNb-
creom «IIpocseienues s 1980 ro-
ay. YV Bac [JOMKHO NOJNYYUTHCH
52 kaptouku. X cnenyer pasge-
JHTH Ha ABE€ Trpymne. B mnepsyio
rpynny BOHIOYT 3JE€MEHTBI H3yYeHHs
fipaBuJjia TOBENEHHA neuexona Ha
yanie, JLOpore W  IEPEKPECTKe.
Bo BTOpyro rpynny — sJeMeHTHl g0-
poxHbiXx 3HakoB. O6pasunl ABYX
KapTOueK BHINVIARAT TaK.

VnpaxHenue N 23
H. karafitecb u©a caHkax, Jbl-
KaX ¥ K.HbKaX MO ..HIaM H A0po-
ram. :
Vapaxuenue Ne 45
D10t 3HaK Op.AnuceiBapomii. OH
fl.Ka3bIBACT:  .TeChb  B.JIOCHIMEAHAS
JOPOXKKa.

YCJOBKSI UTPLI

ITeper wnauanoMm 06Ga 3JEKTPOMO-
Ois1  YCTaHABJIMBAIOTCS B HCXOAHOE
CTapTOBOe MOJIOXKEHHe, OTMEYEHHOE
Ha TOHOYHOH Tpacce. Peructpatopel
ITPaHLIX OYKOB H KOJHYECTBA Clie:

Y
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JaHHBIX KPYroB KaXKAEHM 3JEKTpO-
MOOHJIEM YCTaHABJANBAIOTCS B my.Je-
Boe monoxenne. [locne BRICuennd
Tymbiepa «CeTby» HauuHaer pabo-
TaTh cBetogop. Ha mnavenn 3k3a-
MeEHaTOpa 3aroparorcsd JaMIOOuKH 3€-
JIEHOTO CBeTa — HIPY MOMXHO Ha-
YHHATD.

B pyre kaaoro mrpoka imeercs
PYYHOH NyJNBT YNpaBJieHHsl C KHOMN-
koi. Ilpn nomowm 3710l KHONKH
HIPpOK lep'dBJIﬂeT CKOPOCTBIO JABH=-
JKEeHHA 3JeKTPOMOOHNA M, KOTRa He-
06X0IMMO, OCTaHaBJIHBaeT €ro.

HWrpa Haunnaercs mno KoMaHAe
CyAbl HJIM OJAHOrO H3 YYaCTHHKOB.

3afgaya KamAaoro Hrpoka COCTOHT
B TOM, 4TOOH YyHpaBJsieMBlH HM
2JIeKTpoMOGHAb He npoexasJ  Ha
KpacHbl# curHanl cBetotopa. Ecau
3JIEKTPOMOBHIL HAaPYWHT 5TO Npa-
BHJIO, aBTOMATHYECKH OTKJIOYAETCH
3JIEKTPONKTaHHe, H OH OCTaHaBJH-
Baetcd. Ha mnadeam 3x2aMenaropa
TacHeT 3eseHasl JaMIoOYka, a 3aro-
paetcst kpacHasi. B ato ke Bpems
perucTpaTop WTPadgHHX OUKOB yKa-
#eT NOPSIKOBbIH HOMEp CHeiaHHo-
r0 HapyleHHs, H HapywHTedbh JOJ-

Xen OGyfer  BBHINONHHTR  yNpaxkHe-
HHe, HOMED KOTOpPOTrO TIOSIBHTCS B
CMOTPOBOM OKOLIKE 5K3aMEHaTopa.
Hapymmrens o6sisan  6yleT OTHIC-
Kathb B cOOpHHKe HOMep yNpakKHe-
HHS, BRJIOUHTH TyMmM6Jiep «['oTOB K
OTEETY» H IIDH NOMOUIH myna KocC-
HyThC TeX OYKB Han uMpp KAaBHa-
TYpH 3K3aMeHaTopa, KOTOpble ObliaH
NponylleHH B CJAOBaX TEKCTa
yupaxuenust. Eci ynpaikieHHe BH-
NOJHEHO TPAaMOTHO, Ha NaHEAH 3IK-
3aMeHaTOpa TracHeT KpacHasi JaM-
TIOYKa H 3aropaercsi seneHas. Toib-
KO IIOCJIe 3TOr0 HapylIMTeJb MOXCT
NPOAOJIKATh HIPY.

TMo6ennTenen nrpbl CUMTaeTCs TOT,
KTO 32 onpeieieHHoe BpeMsa (3 uan
5 mun) mnpoiiner Gosblle  KpYroB
H CcHeNaeT MeHblle Hapylledkii,

A. MPOCKYPHH, mmxenep

Pueynxn 1O. YECHOKOBA

HOMEP
OK'JO VI’IFA)KHEHMﬂ

KAPTOUKM c e ",,,,,,,
YNPAXHEHUZMIA
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fHucsma

Y menA gea Bonpoca. A npoumtan
B WypHane «H0T» M 12 za 1280 roa:

«Ecriv He Nepero3nTb 3HKUGACTY3-
CHMH yronb Ha fansHKe TENNo3neHT-
POCTAHLMKM, 2 KUCNONL3OBaTh 37ecChb
MHe, HA mMecTe, BoITORA dypeTr Honoc-
canbH2r».,  XoTenocs  Obl 3HaTL
urdpsl.

H sTOopoi: HAR OTPAIMTCA HA Ao-
Obide yraa B JHKUCacTyse BBDOR HAC-
Ha,r:\a MOLMBIX TENAO3bIX CTAHLMR?

. Homomwunor, r. llieaueHHo

CefecTOMMOCTE DHCPIHM DIEKTNO-
crannuii, padorawmux Ha 3rHOa-
CTY3CKHMX YIisx, B 3—5 pas Huxe,
wer HA  AOHEHKHMX MAM HoAMOC-
KOBHEIX YriafiX. llogcuuMTaHo, YTO
TONGHKO TONOBAA IKOHOMMSA OT Kac-
rana axufactyscxux I'PIC u mepe-
Ja9dHd 3NeKTPe3HEePrMil B PayioHsl
Ilemtra esponeiicroit wactu CCCP,

¥Ypana u HazaxcraHa  OPeBBICHT
100 mns. pys.
Hofmmwa yraa e Ixmbactyae

AOIEHA YBeMHYATHECA fosee yem B
AB2 paza 4 JaocTarHer 150—
170 pm. v B rOM.

]

fevom Ha MeskpyHapopgHom cano-
HS ABUAUHUU H HOCMOHABTHHHU B MDU-
ropoge TMapuma Bypme erceolLUUH
UHTEPeC BbLIZBAN COBETCHUIN BeDTOo-
ner Mu-26. Hem OH oTauuaeTca oT

BPyrux Mu?
A. Conosber, r. BopoHem

Hoswi# seprosxer Mmnm-26 neiicTem-
TRASHD BEI3BAN Reeodinee JHOOMEIT-
cr20. QOu NMogHMMAaeT rpy3 BecoM
20 vown. [Ipyr#x Maiuud TaKoii
IPy30N0AHEMHOCTH HeT. biaropon-
HBIC, KAK BBIPAKATCH CcleUua-
JECTHI, (OPMSI HENA0T ero cKopee
OOXOMRAM HA KPYNHYI0 JErKyi0
TNy, YeM Ha MAIMAY-TPY30BHE.
YHHKaILHO M MEXaHHYeCHoe ero
cepame.

Bo Bpema neTHUX HAHUKYN A 6bin
B HavxyesiHe W Bufen, HaX YyXO-

AUN0 B pemnc napoMHoe CcygHo
«Tapom Wunxku». Xotenocsr 6ol
3HATHL, CHONLIHO €eCTh B MUPe MOpP-

CHMX FAPOMHLIX nNepenpas.
C. Mownaxor, r. HuHonaes

B pmupe oroxo 150C mopckmx
napomMHsIX nepenpae. Cambrii Kpyn-
HEIH MAPOMHEI MOCT CBA3AJN COBLT-
cxmii w Gormrapcexwit ‘Gepera Uep-
HOTD MOps. Jauna ero —
247 wmmne. JIusauic Bapua — Hoe-
HWuescKk — BapHa o6GCHyIKMBAOT ue-
ThIPe NAPOMA: [BA COBETCEKMX M
aBa Goarapcrmx. Kaxmoe m3 3THX
cynor mepesoanT 3a peiic 107 Bare-
HOB, JaT{POPpM H IECTEPH.

flycts Bam He noHameca cTpaH-
HbIM MOe nHcbMo. A yuycs B
9-m Hnacce,  YBNEHAaCh MaTemMatTu-
HOH, hU3UHOH M PHUCOBaHUEM, a MoC-
ne OHOHYaHWA WHONbI Me4YTaK CTaTh
XyAoMHUHOM-Mofiensepon. [oatomy
way Hampbii HoMeD KypHana ¢
«Avenbe», ¥ MeHA eCTb MHOMMe HO-

mepa «¥Ta». A wHenb3a nu co-
6parte BCe W U3AaTh OTAENbHOW
HHUMHOW?

B. Bacunwes, NeHuHrpag

B pemakmuio OpHXORuT MHOrO
nHMCeM OT PeGAT M WX PojumrTeNed ¢
aHajorMuHKIMA  Bompocamu. Mo-
idem oOpazoBaThs Bac, HOPOTHE
OPY36si: HEKABHO B W3JATENLCTBE
«Monopas rsapiusi» BBIII2 KHM-
ra Tlammunt Bonesmu «Kpacueo u
mopHo» THEpasxom 100 Teic. 9K3.
Tearko XOTHM HNPEZYIPeRMTH, UTO
penaKnus HE IMOokeT IoMoYs B
npuodpeTenmy xuurum. Iloskamyii-
cra, ofpamaiiTess B KHHIKHBIE Ma-
TasHAEl CEOMX FOPOAOB.

H ceepeHuio uMTaTeneil.

C 1 AaHBapa 1982 ropa yeHa ofHOro sHaeMNAApa Hatlero MHMypHana
ycTaHaBNUBASTCA B pazmepe 25 Honeed. 370 CBA3aHO € YyBenWueHU-
eM CTOMMOCTH SymMaru gns newary, saTtpar Ha nonaurpadivuecHos ucC-
rnonHeHWe U AOCTaBHy MypPHana roanucuYuram,

CToumOCTb OHOBOM MNOBNUCHU 3 PyodnA.
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Aprogpom Ansi KOpROBLIX Moqeneﬁ,‘\ 1
0 KoTopom noApobHo pacckasbiBaercs
B OKTABPLCKOM HOMEpPEe MPHIOKEHMS,
HeBenwK. Ana Hero He Hajgo Tpambo-
Batb HNAM OeroHmpoBaTb cneLMANnbHYIO
nnowjagky. OH ymeuwaercs Ha 6onb-
WOM KPYrfnom crone M ycraHaBnMBaeT-
CA B MPOCTOPHOW KOMHaTe.

M3 3Toro e HOMepa RNPHAOKEHMS
yMEﬂle Bbl Yy3Haere, Kak obopypoBarb AoOMa

YrofioK WKONbHUKA, CAEnarb OPMIru-

PYK HaneHylo Mofenn Mmaxonera. A Te,
KTO MHTEPEeCyercs Manoi mexaHW3laum-
en, CMOTYT CMAcCTEpUTb MO HaLKMM
MPUMOXEHWE K XYPHANY yepremam npucnocobneHme pna M3ro-
-JOHBI TEXHMK TOBNEHMS  PYYEK K HANMAbHHKAM M
ApyruM MHcTpymeHTam. JleBoukam co-

BeTyeM npocTbim cnocobom m3 Techb-

Mbl cAenatb HapAAHbLIM KPY¥EBHOM

BOPOTHMK M MAaMHKeTbl K WKONbLHOM

Gopme.




HcnonuuTens rnoKasuiBaeT 3pPHTENAM HeGonbLUylO nanovyky. OpHow
pyHoH OH GepeT ee 3a BepXHHH HOHEl, a [APYrod penaet Hag HeH
naccol. H nano4yxHa MepseHHO NMOJHHMAETCA BBEPX.

Cenpetr ¢oHyca HPOETCA B CamMoM nasouwe. Bo3bMute TpPyOHY
AnvHor 75—80 cm. BHYyTpH ee nNpoTAHHTE TOHHYIO pPe3HHHY, ABA HOH-
4a HOTOPOH HpenATcA H ABYM MJIOCHHM nyrosHuam. Hx puameTp
poni¥eH ObITb YyTb Gonble avameTpa TPYG6HH. lanoyry W nyrosu-
Ubl He 3a6ybTe NOHPACHTHL B OfHH LBET.

Horga GyfeTe [eMOHCTpPHpOBaTL (hOKYC, He3aMeTHO ANA 3pHTeneil
3aMMKTE MeXay nanblaMH HHHHIOW Nyroevuyy. BepeTe nanoury 3a
BEPXHHI? HOHel H BbITATHBaeTe pPe3HHHY H3 TPyG6HH. MoTom HesameT-
HO OTnycHaeTe MNMajio4yRy, a pe3HHKa GyaneT nNogHHMaTbL ee BBepPX.

PrcyHok A. BAXAPOBA 3mune KHO

DN & ARy



