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Kaura «Monenu paker» (OpOEKTH-
poBaHHe M 1OJEeT) BBOJHMT YHWTaTend B
Kpyr O6UMX BONPOCOB PAKeTHOH Tex-
HMKH H SHAKOMHT ¢ TNpHHUMIIAMH YCT-
poiicTBa H RefCTBUA CODpEMEHHhX pa-
ker. B Heil untaTenp HaWzer ROCTATOY-
uo mojpoGHOEe H3JIOKEHHE BONpOCOB,
CBA3aHHBIX € JIETHbIMH CBOHCTBaMH H
NpOEKTHPORAHHEM Mofefeil paker. B
KHHIe AaloTcA TPaKTHUeCKHe peKOMeH-
Aauuy, pacueTHbie GopmyJinl H rpadury
LISl ONpEReseHHi OCHOBHMEIX KOHCTPYK-
THBMHX 3JleMEHTOB MoneNeHl paker, a
TaKMe DHICOTH H CKOPOCTH HX NOJeTA.
Insi HarnsjiHocTH PBCYETH  HJNIOCT-
PHPYIOTCSL  KOHKPETHWMH  YMCIOBBIMH
npUMepaMH, .

Kuura paccyMtasa Ha MOJEJHCTOB,
uMelomHx O6Lly0 TOArOTOBKY B 06be-
me 7—8 KJaccoB, Kpome TOrO, GHa
MOeT OHITb MOJIe3HA PYKOBORHTEJAM
KPYXKKOB H NPenojiaBaTesisiM.

BBEAEHHWE

[Mpowsio HeMHoro GoJbllle NECATH JeT CO IHA 3anycka
B 1957 r. nepBOro B MHpEe COBETCKOro HCKYCCTBEHHOTO CNyT-
HHKa 3eMJH, a yXXe [eJblH OTpAlL JNeTYHKOB-KOCMOHABTOB
Ha KOpaGnsX-CMyTHHKaX NoOLIBaJ B OKOJIO3€MHOM KOCMH-
yecKkoM mpoctpaHcTee. B HacTosliee BpeMsi ClesiaHbl nep-
phle LWard HA MYTH OCBOEHHA JIPYTHX IJIAHeT COJHEYHOMH
cHCTeMbl. YKe HelaleKko TO BpeMs, KOrla uyesoBeg
BCTYNHTh Ha JpPYrHe IJ1aHEeThL

K co3maHMio MOLIHBIX COBPEMEHHBIX palg
npuiwen He cpasy. IlorpeGoBanock MHOroO BeK
TpyLa H HCKaHHH B CaMBIX PA3/HUHBIX OO0JaCTH R, 4
[10Ka He GBIIH HAKOM/EHH HeOOXONHMble 3HAHH:A, OINNIR
II{He HCNOJb30BaTh pakeTy Ans ocBoenHs Kocmoca.

[lepBoe ynoMHHaHHe O pYCCKHX OOEBLHIX paKeTax OTHO-
cutes K 1607—1621 rr. Oanako pakeTn He HalWiH LIMPOKO-
ro 60eBOro NpHMEHEHHs BIJIOTL [0 JBajllaThiX TOMIOB
XIX crosetus, Korma Oaarojaps  TpydaM reHepana
A. J1. 3acapko (1779—1837 rr.), BHeciuero GosbIIOH BKAAN
B Pa3BHTHE OTEYECTBEHHOH PaKeTHOH TEXHUKH, Ob/IH €O3-
NaHB M NPHHATH HA BOOPYXEHHE DYCCKOH ApMHH PaKeThl C
[IaJbHOCTBIO NEHCTBHS OKOJO 3 KM.

B sTot xe nepuon yuentiit aptuanepuct K. M. Koneran-
turos (1817—1871 rr.) paspaGotan OCHOBH Oa/JHCTHKH
paKker U BHeC MHOTO YCOBEpLIGHCTBOBAHHMA B KOHCTPYKLHIO
H TEeXHOJIOTHIO H3rOTOBJIEHHS NMOPOXOBHIX pPakKer.

Ho, necMoTpsi Ha ycnexu B 06/1aCTH npHMeHeHHs GoeBhiX
paket, Bo BTOpoil mososune XIX Beka pakera TepsierT CBOE
3HayeHHe BC/ECTBHE GHICTPOrc pasBHTHS CTBOJILHOH apTHI-
JIEPHH.
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Hpes noseta npu moMolH paker Bnepsbie NOJy4YHaa
HayuHoe o0OCHOBaHHe B KJjaccuueckux Tpyviaax K. 3. Lluoa-
kKoBckoro (1857—1935 rr.). B mBamnatee romp Hawmero
cronetus uien H Tpyan K. 3. Llnonkosckoro nonyunan sce-
ofllee NpH3HaHME.

Ha tpynax I1HOonKOBCKOTO BOCOMTAHO GoJsblnoe HOKOJE-
HHE €ro yYeHHKOB, NepeliefIIHX K PeaNbHOMYy OCYIIeCTBJ/e-
. HHIO HAed cBoero yuuTens. B ronwr CoBerckoii BnacTH non

PYKOBOZICTBOM TanaHTAuBOro HHxkehepa @. A, Ilaumepa
(1887—1933 rr.) Begercs Goabulasi pa6ora B obaactu pa-
KeTHOH TEeXHHKH.

B 1931 r. npu Llentpanbuom coere OcoaBraxuMa Gbuna
CO3/laHa rpyNNa N0 H3YUYEHHIO PEAKTHBHOTO NBHKEHMS —-
FTHUPJ. B cospanuu TUPJla npunnaman yuactue u C. IT. Ko-
pones (1906—1966 rr.), craBmnfi kpynHeHUIHM KOHCTPYK-
TOPOM PaKeTHO-KOCMHYECKHX CHCTEM,

Yxe B 1933 r. copepuiuna ycremHwii noneT mepaas co-
BeTCKas JXHAKocTHas pakera. B 1939 r. 6bin coagan paxero-
rniaHep, CHaGXKEHHBIH JKHIKOCTHHIM ABHrateneM. Bo Bpems
Benuko#t OteuecTBenHOM BORKEI COBETCKHE HHXEHEPH CKOH-
QBaJIH HOBLIE PaKeTHHIE IBHraTelH ¥ HOBble 0Bpasubl
BOOPYKEHHS. _
BoeHHnle rofn B CoserckoM Coiose 6bln 0OCBOeH
06pasioB pasiHuHbIX PaKeT U NpOBeNeHL 06-
CNeN0BaHHS] KOCMHYeCKOro npocrpasctea.*B ua-
€ BePBLie B MHDE OCYILECTBJIEHH 3ANYCKH HCKYC-
CTBEHHHIX CIYTEHKOB 3€MJIH, NOCTABJEH COBETCKHE BHIM-
nea ua Jlyry, cosepment o6aer u ¢ororpaduposanne o6-
paTHoit croponnl JIyHbl, a TaKke MArKue nocanxu Ha Jlyny
KOCMHYECKHX CTaHUMH; CO3LAHB NMHJIOTHPYEMBle KOCMHUYEC-
KHe KopabJiH, Ha KOTOPLIX YeJIOBEK BNEpPBbie B MCTOPHH CO-
Bepuins moJier B KocMOC ¥ OCYIUECTBHJI BHXOH B KOCMHYE-
CKOE NPOCTPAHCTBO.

Ycnexu paxeTHOH TeXHHKH BLI3BaJM OTPOMHLIYI HHTepec
Haleli MOJNIOKEXH K NMOCTPOWKEe H NOJeTy Mopenefi paker.
Cefiuac noute B KamIOA WIKOJIE CO3AaHLI KPYKKH IOHBIX pa-
KeTOCTPOHTE/IeH, KOTOphie He TOJbKO M3y4yaloT PAaKeTH, HO H
CTPOSIT MOLENH pakeT. PakeTHrl#l Monenusm B Hamed cTpa-
HE CTAHOBHTCS M3CCOBLIM. =

Ilpr noctpofixe mopenelr y paketomonenucrop HeH3Gex-
HO BO3HHKAIOT BOMNPOCH!: KaK ONpeAeHTh XapaKTEPHCTHKH
PaKETHOrO [BHTaTe/Il MOJIe/IH; Kakue CTabHAH3aTOPH JI0MK-
HH ObITh y MOIENH pakeTH, 4TOOLl oHa ycTOR9HBO Jeresa
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B 3a/laHHOM HAanNpaBJ/€HHH, KAaKofi BLICOTH H CKOPOCTH MoO-
JKeT JIOCTHrHYTh MOIENb pakeTs, H fpyrue. Ha stu sonpocs
yHTaTE/h HAMAET OTBET, NPOYMTAB KHHTY, & TaKXKE CMOXKeT
NO3HAKOMMTLCH C OCHOBaMHM ycCTpoiicTBa H YNpaBJ/eHHHA
GONMBIIMMH PAKETAMH.




PEAKTHBHAR CHNIA U PAKETHBIE [ABHTATEAH

TepBbie 3aMeTHLIE 1HAarH B OCBOCHHH KOCMHYECKOTO TpO-
CTpaHcTBa GBIMH CHENaHbl C NMOMOMILI0 PAKETHOrO [BHraTe-
ns. [TosToMy NMO3HAKOMHMCH C OCHOBAMH YCTpPOWCTBa H pa-
60Thl paKETHHIX IBHTaTeNeH.

PEAKTUBHAA CHJIA

3amycka pakeTs H0BOJLHO npoct. [Mop nefict-
TATH JIBHTA4TENsi PAKEeTa HAayHHAeT CBOH IOJET
ILHO MEIJIEHHO, @ 3aT€M NOCTeNeHHO yBEJIHUHBAET
CKOPOCTb. YCTaHOBHM, KaK K€ BO3HHKAET CH/Ia THTH.
IMpencraBum cebe 3aKPHITHIH CO BCEX CTOPOH COCYR
(puc. 1). IloMectM B Hero HEKOTOpOe KOJHYECTBO TOPIO-
Yero BELIECTBa, HANPHMEP NMOPOXa, NOAOKIKEM €ro H Io-
CMOTPHM, uTO npousoizer. [1pu cropanny nopoxa o6pasyer-
csi ras, KOTOPHfi CTPEMHTCH PACUIHPHTECH H 3aHATb GOJib-
uiMi o6beM, yeM 3aHHMaJd JO BOCNJIaMEHEHHSi caM TOpOX.
BceslencTBHe TOTO YTO raski HAYHHAKIOT JIABHTh C OJIHHAKOBOM
CHJION Ha BCe CTEHKH COCYIda, OH OCTAeTCs HeNOABHKHEIM
{puc. l,a). Tenepr cpenaeM B CTEHKe cocyna OTBEDPCTHE.
Yepes Hero ¢ Gonbloi CKOPOCTBIO HAYHYT BLIXOAHTH NOPO-
XOBHIE ra3bl, H3-3a YEro CHAa, JIeliCTByOIan Ha STY CTEHKY,
CTAHeT MEHbBINE, TAK KaK ee MJOLlafib CTaja MeHbille MJo-
IlafH NPOTHBONOJOXKHOMA cTeHKH. [losBUTCSH pasHOCTb CHIL,
KOTOpasi H npencTasaser coboit cuny tary (pHc. 1,0).
Ecnu MB OCYIIECTBHM 3TOT KCIEpHMEHT B aTMoc(epe, 10
H3-338 NPOTHBOAEHCTBHA aTMocthepnl BHIXOAY ra3oB NONYYHM
HECKOMIBKO MEHBIIYIO CHNY TSCH, yeM B 6e3BO3XYIIHOH cpene.

®
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CHJla TACH PAKETHOTO JBHraTess BO3HHKAET BCIEJCTBHE
BHOpACHIBAHHSA H3 HEr0 MacCel razeo0pasHbiX IPOLYKTOB
cropaums, T. €. SIBJSETCA PEaKTHBHOMN CHJIOH. Ilpupona ee
1a e, YTO ¥ NPHPOLA CHJB TOAYKA B MJEYO, OHIYHIAEMOro
CTPe/IKOM NpH BbiCTpene H3 BHHTOBKH. TosbKo BBIGpaCH-
paeMoll Maccoll B 3TOM cjiyuae fBJISeTCs macca IyJaH # 1o-
POXOBBIX Tas0B. )
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Puc. 1. Topense nopoxa B cocylhe:

a — 33KPBITOM; 6 — OTKPHTOM ’

Be/MyMHA PEaKTHBHOM CH/ILI 3aBHCHT He TOJIBKO OT BH-
6pacbiBaeMoli Macch, HO H OT CKOPOCTH, C KOTOPO gl
phifpachiBaeTca. D10 06CTOATENBCTBO OTPAKEHO B ¢
KOTOpasi NOKa3HBaeT 3aBHCHMOCTL PEAKTHBHOH CHJIK
CKOPOCTH HcTeyeHus rasoB V, u smbpactiBaeMoif B CEH
Maceel Mg, ITa GopMyna BHIMIAIHT Tak:

P=V,-m,

T. €. PeaKTHBHasi CHJia paBHa MPOH3BENCHHIO CKOPOCTH HC-
TeyeHHSl Ta30B, YMHOMKEHHOH Ha Maccy, 'BHIGpachiBaeMylo
B OIHY ceKyHny. PeakTHBHYIO CHY MOXHO yBENHUHTb, €CAH
YBEJIHYHTL CKOPOCTb HCTEUEHHs rasoB HJH BbiOpachHBaeMylo.
Maccy. B TexHHMKe HCNOJB3YIOTCH 00€ 3TH BOSMOMKHOCTH.

FoBopsl O PeaKTHBHHX IBHraTelsiX, CjelyeT pas/u4arb
BO3/LYIIHO-PEAKTHBHblE H paKeTHble JBHTaTEJIH.

Bo3AymwHO-peaKTHBHEB € [BHTAaT&H NHTAIOTCR
ropioudM, MMeIOIHMcs Ha GOpTy JeTaTeAbHOro annapara,
a B KaueciBe OKHCMHTENf [Jis 5TOTO FOPIOUEro HCMOAb3YET-
ca armocepuulit Kncyopoa. PaGora Takoro gBHrartens 3a-
BHUCHT OT OKPYKAIOWEll CPeqbl, H €ro HeJb3si HCNOJb30BaTH
p 6e3BO3AYIIHOM MPOCTPAHCTBE.

PakKeTHL € ABUraTe/lH HMEIOT ropioyee H OKHCAHTEE
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Ha GopTy camol paketwl. [ToatoMy ux pa-
00Ta He 3aBHCHT OT OKpyKamlled cpesbl.
K HejocTaTkaM pakeTHHIX JBHrate-
JieH, He NMO3BOJISIIOIHM HCIOJBL30BAaTh HX
B ABHAIHH B KauyecTBe OCHOBHOrO HCTOY-
HHKA THTH, OTHOCHTCH OOJBILIOH BEC TOM-
JNBa,  BbI3BAHHBIH  HEOOXOIHMOCTbIO
HMeTb Ha GOpPTY JieTaTeNBHOTO anmapa-
— 3 Td H rOplOYee H OKHCJIHTENb. 2

———] YCTPOUCTBO PAKETHBIX J1BHTATEJIER

B 3aBHCHMOCTH OT HCIOJB3yEMHIX TO-
fJIMB paKeTHble JBUTaTeM MOJNpasfesis-
I0TCA Ha [Ba OCHOBHHIX THIIA:

—xunaxoctuue (JKPH), s xoto0-
PbIX KOMIOHEHTH TOMJHBA N0 NOCTYIJIE-
HHS B KaMmepy CTOpaHHfl HAXOOATCH B
AHIKOM COCTOSIHHH;

—Ha ~TBEPOLOM FOnJaHBeE
§ (POTT), B KOTOPHIX KOMOOHEHTHI TOM-

JIHBA [I0 HAYAJA XMMHUYECKON pEaKIIMH Ha-
XONSATCH B TBEPAOM COCTOSIHHAL
6 TonnuBo nopasAsiolwero 60AbMHHCT-
Ba PaKeTHHX JBHravenell COCTOHT H3
5 IBYX KOMIOHEHTOB — OKHC/JHTENS M TO-
piouero,— KOTOpLie pa3Mmellaiorcs s Ha-

'p

l“im |
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Prc. 2. uakocruuit pakerwnii Bhratent ¢ GanowHOR  BLITECHH-
il TeqasHOH nolayell TONNMBA:
I —" GANAOH €O CHKATHIM Tra3oM; 2 — PenyxTop; J Gak
. 5 : — ropioyerg; 4 — 6ax
OKBCAHTeNR; § — dopcyuxu; 6 — KasmePa CropaHHs ABHTaTens; 7 — comao

Kax, saHHMalolHX Go/bIIYI0 YacTh o6beMa pakeTh (pHuc. 2).
B KaMepbi CropaHKs TOMJHBO NMOAAETCH NOJA AAB/CHHEM, CO3-
AaBaeMblM 6a/lOHAMH CO CXXAaTHIM BO3AYXOM HJM HACOCAMH.
 BrnpHckuBaeMoe B KaMmepy Cropaiis 4uepes (OPCYHKH
{cm. puc. 2 1 3) TonaMBO pacnblisercs, Onarofjaps  ueMmy
QIPOMCXOJINT -CMCIIHBAHHE KOMIOHEHTOB, 3aTeéM TOIJIHBO
socnamensiercs. IIpH ropeHnH XuMHuecKas 3Heprusi npe-
spainaercs B TenyoBylo. OcHOBHAasA yacTb TenJa, BBIIEJIEH-
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_HOro B KaMepe CropasHsi IBHrates, npe-

BpaIaeTcsi HEeMOCPEJCTBEHHO B SHEPriio
HCTEKaIOIHX M3 COmjla ra3oB -— CHUJY
THTH.

[1py cropaHHM TONJMBA B KaMepe pa-
KEeTHOTO JBHraTeNs Bbiiensiercsi 6o/bluoe
kosinuecTBo Tensa. [losToMy kamepy H
COMJIO JBHraTejs JIENaloT C JIBOHHBIMH
crenkamu. (OCHOBHas Macca roplrovero,
npexzie ueM nonactb K (OpPCyHKaM, 0
NaeTcs B IPOCTPAHCTBO, 0OPA30BAHHOE
NBOHBIMH CTEHKaMH KaMEepel H  COIL1a
(cm. pHc. 2 u 3), H OXJIaXA@eT UX.

CymecTByloT JBE CHCTEME] IOAA4H
TOMJIHBA — BHITECHHTENbHAA (CM. pHC. 2)
u nacocuasi (cm. puc. 3). [Mepsaa Goaee
npoctasi H NPHMEHAETCA B JBUraTeasX
CpaBHHTENLHO HeOOJIbLINX paKeT, BTO-
pas —B [ABHraTeJsX pakeT Ja/bHEro
neficteusi. [IpH BHTECHHTENHHOH li0zate
KOMIIOHEHTE! TOMJIHBA MONAIRTCA.B KaMe-
py CropaHMsi NpH NOMOLLH CKATOrQ rasa,
MOCTYNAIOIIEro Yepes peaykrop B TOM-
nveHbe Oaku. PenykTtop ofecneunbaer
NOCTOSIHCTBO AABJEHHS B TOMJIHBHBIX Da-
Kax H PaBEOMEPHYIO mojavy TOIJIHBA B
KaMepy CropaHHs. .

B atom cnyuae B 6aKax pakeTh ycTa-

Puc. 3. JKugkocTHwli pakeTHHifi JBMraTeib € HaCOCHOH nonaye
TONJNBA:

| — Gak ropiouero; 2 — 6ak ORMcAHTENs; 3 — Ganyod €O CHAThM TasoM; # —r

BEeHTHJIb, 5 — pesepsyap IJls nepeKHCH BOROpOa; 6 — napora3oreHepatop; 7 -—

TypGonacocHufl arperaT; 8 — Typbuna; 9 — macoce; 10 — dopeyuxn; M —
® Xamepa CropaHusl jBHraTens; 12 — comnno

HaBaHBaeTcA QOblIOe NABJEHHE, TOITOMY OHH JOJIKHD 6HTL
JIOCTATOYHO MPOYHBIMH. J70 yBENHUHBAET BeC KOHCTPYKIMH,
4TO SBJAETCH HENOCTATKOM BCEX BHITECHHTEJIBHLIX CHCTEM
[0AAYM TONMJIHBA., 3HAUMTEJbHLIM OKa3biBaeTC M BeC rasa,
HEeOGXOMHMbIR A5 BHIABJUBAHHA BCETO TONJHBE, YTO OCO-
GeHHO 3aMeTHO y GoJplinx paker. JInsi Hux Gonee BIrOARS
pacocHasi cHcteMa mojaun (puc: 3). Ona BLITOAEO OTJH-
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YaeTcA OT BLITECHHTENBbHOR CpaBHUTENbHO HH3KHM J1aB-
nexneM B GaKax, HeoOXOnHMEIM JHINE JaA ofecnedueHus Ha-
JexHo#i paGoTel HaCOCOB,

Jas JKPJI o6puno NPUMEHSYOT HACOCH LEHTPOGEXHOro
THNA, KOTOPHIE HMEIOT NPU MaJkX pa3mepax 6oablIYIO Npo-
H3BOMMTEIBHOCTE H OGECIeYHBalOT BLICOKOE HAaBJ/IEHHE.

HaubGonee ynoOGHBIE IBHratenrs IiA -BpallleHHs TakHX
wacocop — Typ6HHa. TakHM o6pasom, noJy4aercsi eXHHAas

Puc. 4. Paxkersnit
ABHrareJb Ha TBEPAOM
TOIIJIHBE:

1 — Kopnyc  HBHraTedsi:
2 — 7BepApe TONAHBO; J—
NMOBEPXHOCTh ropeHusl; 4—
KaMepa CropaHHf; 5§ —
conno

-, /""‘- ’
»
EPFPIIC LIS IFIIFEFTLEIIEIF AR s It ra s -

Puc. 5. ®opmu 3a-
pADa NOpPOXOBOTO pa-
KeTHOro QIBHIatTensn:
a — ¢ QUTYDHHM BHYT-
PEHHEM KaHalloM, Topf-
IIAM H3HYTDH; 6 — MHO-
romameyHefl, WalikH KO-
TOPOro FOPAT MHM3AYTPH H
CHADYIE

i

Maiunua, obbenuHswoLlas TypOHHY H HeoOXoguMmoe YHCJIO
HacocoB (cM. puc. 3). DTa MallHHa MOJIYYHJa Ha3BaHHE
rypbonacocHoro arperata (THA).

Hna paGors TypOHHH HeoOXOmHM Tras HJN 1ap, Haxo-
JSAIMACA NOJA BHICOKHM AaBJEHHEM, KOTOPHIf OOLIMHO MOJy-
YaKT NYTEM pa3N0OXKeHHd NepeKHCH BOJOPOAA B CNENHAJb-
HOM peakrtope (maporasoreHeparope). O6pasyloliasics TpH
pasJIOKeHHH TepeKHCH Harperas CMech KHCJ0poJa M Napos
oAl (TaK Ha3piBaeMBifi naporas) oGecneuuBaer pabory
TypOHaHbL

Kak supgiM, JKP]I npesncrabBaser coOOH CIOXKHYIO CHC-
TEMY pas3/IHYHbIX arperaToB H YCTPOHCTB.

Paketnnie aBuratens Ha tsepiom tonsuse (PITT) 3na- -

YUTEJNbHO NPOIIEe KHIKOCTHLIX.
Ha puc. 4 noxazan pakeTHBHIH. ABHTraTelb Ha TBEPIOM
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ronange. Jlns ero HOpMasbHO# pabOTH CropaHue TOINTHBA
JIOJI3KHO TPOHCXOMTL TAK, UTOGHI NOBEPXHOCTH IOPEHHS IIE-
peMellanach BAOJIb OCH IBHraTess € NOCTOSHHOM CKOPOCTHIO
§ JaBjeHHe B KaMepe CropaHus OCTaBanoCh NOCTORHHBIM.
[Npu 9THX YCJIOBHAX TATA ABHraTels Gymer OcTaBaThes MO-
CTOSIHHOH B TEUEHHe BCEro BPeMeHH erc pasoThL.

Ec/iH e HyXHO YBEJHUMTH TAry (3a CUET yMEHLIIEHHA
BpEMeHH TODEHHs), TO YBENHYHBAWOT MOBEPXHOCTb rope-
aus (pHC. B). '

O6tiuno y PIITT cTeHKH KaMepbl CrOpaHHs H COmia HE
oxaxkzaloTcess. [Ipy ManoM BpeMeHu TOPeHHsi 3apsna OHM
e yCTeBAlOT CHIBHO HArpeThCs H COXPAHAIT CBOIO npou-
HOCTD.

YCTPOWHCTBO W NONET
BAJUIMCTHYECKOA PAKETDI

BannucTHUECKCH HasbiBaeTcs pakeTa, OCHOBHAX 4YacTb
NaJBHOCTH NOJeTa KOTOPOfl O6ECneuHBaeTcst CKOPOCTLIO,
NpHOGPETeHHOH HA AKTHBHOM Y4acTKe-— [BHMEHMH C pa-
Gorawoluum apuratesneM. TpaeKTOpHs Teaa, GPOLIEHEOro NoA
VIJIOM K TOPH3CHTY, Ha3blBaeTcs GannucTHueCKOR. “taona
MOJyynna Ha3BaHHe M paKeTa. iy

HASHAYEHHE PAKET

dopMa paKeThl, ee pa3Mephl H yCTPOHCTBO ONpPELE/IAIOT-
Csl 3azaYaMH, KOTOpHIE Ha Hee BO3JararTcH.

[Mo HAa3HAUEHHIO PaKeTHl AEMATCH HA CJACAYIOILHE:

— manoft, cpepneit H GobIION JaJBHOCTH NEHCTBHA;

— 3EHHUTHHIE; :

— aBHALUOHHLIE;

— MeteoposiorHyeckne H reou3HuecKHe.

Pakethl MaJjioil LafbHOCTH TpoJseTaoT Ao 50 KM H o6biu-
HO JIeNaloTcsl HeynpaBisieMBIMH. TON/IHBOM A/1si BHX CJay-
KaT crenMasibHLe NOpoxa, NpPeACTaBAAIOHE PasHOBHA-
HOCTh TBEpAOro tomsHpa. IIpumep Takoro BHAA pakeT —
HaIM rBapAeldCKHe MHHOMETH, MPHMEHSBLIHECA BO BpeMA
Bennkoit OrteuecTBeHHO# BOMHEBL, JIOO0OBHO TNpo3BaHHbe B
Hapolle <«KaTioaMHu».

Paketnl cpenHefl nanbHOCTH ITPONIETAIOT CBHILIE 100 km.
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Pakerst Oonbluofi maNbHOCTH mnoseTa, npeBHIIAOLIE

6—8 ThicAy KM, HA3LIBAlOTCH MEMKOHTHHEHTAJBHLIMH.

Uem Gosblie fanbHOCT, TEM THXKeNee paKera H Goablie
€e pasMepHl.

CraproBuiit Bec pakeT cpemseli NAaAbHOCTH H3MEPAETCst
TOHHAMH, a8 MEXKOHTHHEHTAJLHbIX PaKeT — HNECATKaAMMH
TOHH. Bec GoeBoro sapsina koseGnercsi ot coTeH KHIOTpaMm-
MOB 0 HECKOJBLKHX TOHH.

Pakertl cpenHeil B GOMIBILOIH AaIBHOCTH HMEIOT CIENHAD-
HYI0O CHCTEMY yNpaB/IeHHs.

3eHHTHHE PAKETHl ABASIOTCS CpencTBOM NpPOTHBOBO3-
AyiwHo# o6oponbl. OHH npegHa3HaueHs 15 GOpLGH ¢ aBHa-
LHeil  GHIBAIOT KAK ynpaBisieMble, TaK W HeyIpasJsieMble.

ABHALHOHHBIE PAKeTHl NMPHMEHSIIOTCA Il CTPeabbH
CaMOJIETOB MO HA3eMHBIM M BOSLYHIHHIM LEeJMsM. OHu Takxke
MOryT GbiTh YNpABMAEMBIMH H HEYTIpaB/iseMBIMH.

Merteoposiornueckne H reo(M3NYCCKHE PAKETHI MCTIONb-
3YIOTCA ]IS MCCNIENIOBAHHA 3eMHOH aTmochepn W Gumase-
MaIlero KOCMHYECKOro npocTpancTsa. [loner reodusnye-
CKHX paKeT C »XHBOTHBIMH H HayuHOH annapaTypoil ¢ moc-
JIeAYIOIHM HX CHAaCeHHEM ¢TaJl HAYaJLHBIM 3Tancm pewe-
HHA TNPOG/IEM MOJIETa YeNIOBEKA B KOCMOC.

Paxetsl BoerHOro HasHaueHHs yacTo pas3feNsoTCs HA
HJIACAW: «3€MJIs — 3€MJIfi», «3€MJISl — BO3JIyX», <BO3NyX —
BO3AYX», «BOLA-— BO3AyX» H Apyrue. [leproe crnoso obo-
3HayaeT MECTONONOXEeHHEe TOYKH CTAPTa, a BTOPOE CJIOBO —
MECTO, TJIe¢ PACHOJIOKEHA NMOparkaeMas Ieib.

Ynpasnsiembie pakeThl cHaGeHb NpHGOpaMH, pearu-
PYIOIIMMH Ha NOJIOXKEeHWe PaKeThl B [POCTPAHCTBE H HaXO-
IDAIMMHCS Ha GOPTY pakeThl MMM Ha GOPTY M Ha 3€MJE,
€CJIH PaKeThl yNPaBAAITCA ¢ 3€MJAH. Y HeynpapiaseMbix
paker npeayCMaTpHBaeTCA a3pojHHAMHYecKas CTa6HJAH3a-
LIHS NPH NOMOLIH XBOCTOBOTO ONEPEHHS.

Ha xaxjoit pakete ecTb OTCeK A/ pa3MeleHHs moOJe3-
HOro rpy3a. Ec/iH paxeTa BOEHHOrO HasHayeHHsi, TO 5TO, KaK
npaBuno, Goesoit 3apAn. Ecnu pakera npemnazsaueHa muis
HCCJIENIOBATE/ILCKMX [eJledl, TO TOJe3HBIH rpy3 — H3Mepu-
Te/bHas annapatypa M pajHONepeAalolilne YCTPOHCTBA.

Bce uactu pakerbl cBfi3aHB! BOEIMHO CHJOBBIM KOpIy-
COM, pO/ib KOTOPOrQ BO MHOTHX C/IVYasix BHIIOMHAIOT CTEHKH
TOIVIHBHLIX GAKOB, & y PAKeT Ha TBEPAOM TOMJIHBE — CTEH-
KH KaMepsl CropaHus.
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; YCTPOACTBO PAKETHI

[Mpumepom npocreiinie 6ammcmqec1(oi} paKeThH MOXeT
OHITE KHAKOCTHARA pakera V-2. Ee ycTpoHCTBO nokasaHo
Ha puc. 6. KoMnoHeHTH XHAKOTO ko
TONJKBA B 3TOH pakeTe COCTOAT
H3 paz6aB/IeHEON0 BONOH 3THJIO-
BOrO chnupta (ropruee) H XHI-
KOTQ KHCNOPOAA (OKHCIHTEND).

JBuratensHas YCTAHOBKA
pacrnofioXxeHa B XBOCTOBOH yacti
pakertl. OHA COCTOMT H3 [BHra-
Tesin 10 u Typ6oracocHoro arpe-
rata 11, npenHasHaueHHOTO JJisi
[0/1a4H KOMINOHEHTOB TOMJIHBA B
KaMepy CTOpaHHs MNOM BLICOKHM
naspnenneMm. TypGonacochbiia ar-
peraTt NpHBOAMTCH B JAelicTBH2
NPONYKTAMH DAas3JIOKEHHS Tmepe-
KHCH ROAOPOILA, KoTOphie 06pa3y-
fOTCA B CNELHAJbHOM TNaporaso-
reseparope 6.

K jiBHratennHoH ycTaHOBKe
OTHOCHATCSH TaK¥e TPyOOTPOBOIH,
VCTPOHCTBA NMOJlIaYd KOMIIOHEHTOB
TONJHBa H T. N. JIBHrartess H ero
YCTpPOHCTBAa KpenATcs Ha pame
IBHratens: 2. JIpuraTtenbHas yc-
TAHOBKA 3aKPLITa CHAPYXH 060-
JIOYKOH XBOCTOBOTO OTCEKA.

CHna Tard Apurarteneil Gad-
JIHCTHYECKHX Paker npesbllllaeT
BEC DAKETH IIPHMEPHO B /lBa pa-
3a H 1na pakersl V-2 cocrasas-
er okosio 26 7. Bpems paGotu
npuraress GaNlJHCTHUECKHX ha-
KeT 00LIYHO HAXOMMTCA B npelne-

Pue. 6. Bammuctueckan paxera NanbHero AeRCTBHA:
I — npuGopH cHCTeMn ynpapiemus; 2 — paMa JBHraTens: 3 — NPHGODHLA oT-
cex; 4 — IHPOCKONHYEeCKHe npHbopH; 5 — 6Gak C NMepexHchio BONOPONA; § — na-
porasoreHepartop; 7 — craGHiusaTop; 8§ — rasocTpyRHule PyJH: 9 — BOIAYLIHLIE
pyntt; 10 —— neMratenb; Il — typGoHacocHMR arperar; 12 — 6ag co CIHPTOM;
13 — 6ak ¢ mugxeM kHCTOponoM; 14 — Kopmyc
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Paa 7.

O6imui

BHJI,

nax 50—200 cex., a Ansi paxkero V-2
OHO paBHO 64 cek.

Ha pakere V-2 umeercs nBa 6a-
ka: ans onupta 12 u AN HKHIKOTO
Kkucjaopona I5. ’

bBoepas yacts 3aHMMAaeET IIEDEH—-

Huit oTcek paxetH. B paxere, npel-
Ha3HAYEHHOHM [/ HCCAENOBAHRH,
foeByl0 HaCTb 3aMEHHAIOT H3MEepH-
TeJbLHOH, PErHCTPHPYILEH H nepe-
Napllell annapatypo#.

Bce ocHoBHbIE YacTH pakernl
CBfI3aHHl CHJIOBHIM KOPHYCOM, KOTO-
pHIfi npefcTaBnseT coGoH KecTKHM
Kapkac, OOTAHYTEIl  JIHCTOROi
cranblo. PakeTa HMeeT 4eTHpe cTa-
6unusaropa 7, KOTOpHIE KPensuTes K
o6TeKaTeNi0 XBOCTOBOIO OTCEKA.

Bannuctuueckne pakersl, Kak
YK€ OTMeuasoCh, HMEKT CHCTEMY
ynpaBJieRHsi, KOTopas ofecneunBaer
yCTOMYMBHIL MOJIET N0 3afanHO
TPAEKTOPHH M BHIlaeT KOMaH1y Ha
BHIK/IOYeHHe aBHrartend. B cucremy
ynpasieHusi paxeTh. V-2 BXOISIT
rHpocKonHyeckue npubopn 4, pac-
NoMoXKeHHEEe B NPHOOPHOM OTCERE
3, u npyrasi annmapaTtypa CHCTEMNt
ynpasnenus 1.

PyJieBbiMH OpraHaMH pAaKeTh,
KOTOpHIE TPUBOASATCH B JeficTRIE
cHCTeMOH YyhnpaBJleHHs, SIBJSIIOTCH
rasocTpyiiitie H BO3/JYLIHbIE Dy/H.
I'asoctpyiinbie pyny 8 pacnosara-

GannHcTHUECKOH TpexcTyneruaTofi pakeTH
«Atiac»

.

J0TCs B CTpye ra3oB, HCTEKAIOHINX:
H3 CcomJia  pEBHraTesd, H KDensTca
BMECTE CO CBOHMH TIPHBOLAMH— Y-
JIeBbIMH MallMHaAMH — Ha pyJeBoM ) |
koable. [1pH noBOpOTE 3THX pyirelt «~ L
razo0Bbill MOTOK YaCTHYHO OTKJ/IOHS-
eTcsi OT CBOEr0 HEPBOHAYA/IBHOIO
HanpasjeHHss M TakuM o00OpasoM’ o)
BO3HHKAIOT CHJHL, CO3jlalollne Mo- :
MEHT, NOBOpauHBaOIIKK  PAaKery. -
I"asocTpyiiHblie pYJHd H3TOTOBJSIOT
u3 rpaduta, cnocoGHOTO BLIIEPHKH-
BaTh BHICOKYID TeMmeparypy.

Bospymsee pyau 9 wurpaior - | <
BCNIOMOrarefibHylo” pojls H 3tpex- ; ;
THBHH JIHLIL NP MOJeTe DAKeTH B :
aTtMoctepe, NpH  GONbIIHX CKOpPO-: h
cTaX AsHXeHusa. ‘B Gesposmywsom - . |. ‘it
MPOCTPAHCTBE paKeTa YNPaBAAETCH . |
TOMILKO Ta30CTPYHHBIMH  PYJAMH. |
BMecTo rasocTpyHHBIX pyqed Ba:: -
GanHCTHYECKHX pakKeTax - 4acro =~
NPHMEHSIOTCST  pYJIEBHE KaMephl,
KOTOpHIE MpelcTaBanioT coboit He-
Oonbillie NOMBHXHEIE  pAakeTHHIE
JIBHTATEJH.

Bannucthuueckue pakers . 60J1b-
IOH HallbHOCTH H pPaKeTbi-HOCHTEIH v ]
AJIA 3anycKa ‘KOCMHYecKHX cTamuud .|
H KopabJeil -— 9TO TAMKeble MHOTO-
CTYMEHYaThle JIETATE/bHBIE annapa-
THI, OCHALIEHHble CJOXHBIM 000py- - |- i
IoBaHHEM H npubopaMi. i T

Ha. puc. 7 nokasan o6uuii- Bun

A

s §av

Puc. 8 Parera-nocurens «Caty5i-5»° ¢ ycramosiiennnM ma Helt Koc-
, ; MHYECKHM KopaGaem: :

— CTYneHb € JABHTAaTeNbHOA ycTaHopKOR Ha nmaTH NaMep; 2 — mnepexoIHE
Mexay [ M II crynenamu; 3 — II cTynens ¢ mramnoﬂp;rcramnmﬂ H3 m:-‘
TH KaMmep; 4 — nepexonndk Mexny i u fI] crynemsmm; & - — I crynemb: 6 —
npu_ﬁopnuﬁ OTCeK; 7 -- KocMHueckHH Kopab; ¢ cHcremoff apapufigoro érmce-
HER; 8 — nepexopHxk Mexny FII cTyiTeHbi0 W KOCMHAECKHM KopaGieM; 9 — 3K-
COEAHOHOEHHE OTcek Kopabas; 10 — asWraTeapHHB OTCeK xopa&:m:fu!i — OTCEK

SKHNaka xopa€nm; 2 — cHcrema apapBREOTO CHaCeHHs Kopabns
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6alIMCTRYSCKOR . TPEXCTYNEHUATOR pakeTH «ATaacs ass 3a-
nycKa aBTOMaTHUYecKOi cTaHmuy Ha JIyHy ¢ MArkoii nocan-
ko#l. Ias Toro urobml HMeTh TMpeICTaB/EHHE O pasMmepax
3TOH PAKETH, 3AMETHM, 4TD €¢ ANHHA 32 M, MaKCHMalbHEIL
nuamerp 3,05M, cTapToBuiiBec 1327, TaAra pBHraTenel npu
crapte 163 r. Bec asTomaruueckoift cTanuun (moJsesHoro
rpy3a), KOTopas MOXeT OGLiTh AOCTaBJeHA Ha JyHY 3TOH pa-
KeToit, pasen 800—850 .ka.

Kaxk BHpgHM, 1A 3aNycKa KOCMHYECKHX CTAHLUMH HC-
10Jb3yI0TCA Topa3fo Gosiee CAOXKHbIE H TaXKeJbie 6a/IHCTH-
YyeckHe paKeTH, 9eM.paxera V-2. Jlyis 3anyckKa KOCMHYECKHX
KopaGJieli ¢ uesIoBeKOM Ha GOpTy NpHMEHSIOTCH ewe Gonee
TSDKEJHe PaKeTht. .

Ha puc. 8 uzobpaxeHna pakera-Hocutenb «CaTypH-b» ¢
YCTAaHOBJIEHHBIM Ha ‘Hell KOo¢MMYecKHM kKopabJsem, NpenHas-
HauyeHHBIM JIiS Bhicagky dyemomseka ua Jlyny. Bec xopabas
cocrapasieT 39 7, cTapToBHif -Bec paketsl 2751 7, obuias nau-
Ha paketn 111 x, puamerp 'l u II cryneneit 10 m.

M3 npHBeJeHHBIX XAapaKTepPHCTHK, KOTOPBIMH [OJKHbI
06JaaTh PAaKETHI-HOCHTEAH KOCMHYECKUX CTaHUMA H Ko-
pabnel, BUAHH Te TPYAHOCTH, KOTOPHE OTHAEIANH MEuTy He-
JIOBEKA O NOJeTe B KOCMOC OT €€ PEdIbHOrO OCYIHECTB/JIEHHS.

5,

TPAEKTOPHM NOJETA

CrapTyer G6alMHMCTHYECKas paKera €O CIIENHANLHOrO
CTapTOBOIO YCTpOHCTBA, HA KOTOPOM €€ yCTaHaBAMBAIOT
BepTHKaJabBO. [loche oTAeAeHHs pEKeTHl OT CTAPTOBOrQ ycT-
pOficTBZ OHa HEKOTOpoe BpeMs IBHXKETcA BepTHKaJbHO. Ha-
yHHa#g ¢ HEKOTOpOil BHICOTH CHeTeMa yIpaBJIeHHs focTe-
NEHHO Pa3BOpPAYHBAET PAKETy H €€ TPAEKTOPH§ CTAaHOBHTCH
HakJoHued. B MOMeHT JocTHKeHHS pakeToil 3afaHHOR CKO-
pOCTH JBHraTeNH BHKJIIOYAIOTCHA, H OHA coBepluaeT cBoGos-
Hpift noser (puc. 9). B MoMeHT BHIKNIOYEHHS JBHraTeNd
yrosi HakJIOHA TPAeKTOPHH MoJeTa paKeThl K TOPH3OHTY COC-
tapaser obbiuHo 40—45°. VyacToK TPaeKTOpHH OT CTapTa
J0 TOUKHM BHIKJNIOYEHHs ABHraTe/is HasblBaeTcs aKTHB-
HEM y49acCTKONM, OCTANbHAs 4acTb TPAEKTOPHH -— M & C-
CHEHHM YYaCTKOM. ' ;

.. JlpwraTenb paKeTi BBIKNIOUAeTCs Ha BbicoTax, rAe Co-
npotasnenne atMocheps muyToxHO. C 9TOr0 MOMEHTa mpe-
Kpawaercd QYRKUHOHHPOBAaHME CHCTEMLi ynpabiaesus. Pa-
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BT
KeTa CTaHOBHTCS HeynpapiseMofi H B 3aBHCHMOCTH OT CAY-
yafiHBIX CHJI MPOH3BOJLHO BpaHlaeTcsl OTHOCHTENBHO LEHTPa
tsokectd. [IpH BXOIE B IUIOTHHE CNOH aTmocdepbl oHa
H3-3a HaJHuHA CTaOHJIH3AaTOpPOB OpHEHTHPYETCA 0O Ha-
NpaBJeEHIO NOJIETA H B KOHUE NaJeHHs CHOBA JBHKKETCH
I0JIOBHOE 4acCThio Biiepel.

Pu¢. 9 Tpaexropus noNeTa BAIHCTHYECKON DEKeTH

Onsako TPH STOM BOSHHKAIOT, 3HAYHTENLHBIE HATPY3KH
Ha Kopmyc pakers. Jlerkpe. 0aKp He CnOCOCHH HIPOTHBO-
cTOATh OOJBIIMM HHEPUHOHHHM H, a3POAHHAMHYECKHM - CH-
JaM B YCJIOBHSIX CHJIBHOTO HarpeBa OT TPEEHA O BO3JYX, H
paKera Ha HHCXOMAILLEM aCCHBROM y4acTKe TpaeKTOpHH
HEMHHYEMO paspyliaeTcsi Ha GOMbIIOA BHCOTE, He JOCTHTHYB
LeJIH. Ry :
Bhixog M3 TaKOro MOMOXKEHH# — NPHMEHeHHe OTaeJsio-
Ieiica TOJOBHOH uacTil. B 5TOM ¢iyuae mé CTaBHTCH 3ajaua
JIOBECTH [0 LEJAH B COXPAHHOM BHJE BLID KOHCTPYKIHIO PaKe-
Th. OTne/ieEHe TOJIOBHON YacTH MPOHMCXOAHT cpasy Toce
BBIKJIIOYEHHS JBHraTens. Jiis TOro Wro6bl mojier roJoBHOMH
yacTH TpH MOAXONE K Nean Obl yCTOMuMBEIM, ee cHAGKAIOT
COGCTBEHHLIM cTabuamsaropoM. = = 7°

B macrosimee BpeMsl GalJHCTHUCCKHE PAKETH ILHPOKO
HCNOJIB3YIOTCS NpH  3amycKe CHyTHHKOB, aBTOMATHYECKHX
cTaNuMil B KOCMHYECKHX KopabJjell M Mcc/efOBaHHs KOC-
MHYecKOro NMPOCTPAHCTBA H XPYIHX NJaHeT. [Ipn 3anycke
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KOCI}:IH‘IECKHX annapaTtos B
HayaJbHOH cTanuM noJera
TPAGKTOPHA  paKeThI-HOCH-
tens (Yy4acTOK BhIBELEHMS,
puc. 10) aHajaoruyHa Ttpa-
eKTOpHH  Ba/JTHCTHIEeCKOH
paKeThlL.
IlepebiM HIaroM yeloBe-
Ka B KOCMOC Obla  3allycK
HCKYCCTBEHHOTO CIyTHHKA
3eman. CHyTHHKY HYyX-
HO COOBUIMTEL TaK HA3BIBa-
€MYI0' KPYIOBYIO MM @ep-
BYIO I{.OCMH'IGCKle CKO-
poctb. Taxk, Hanpumep, ans
En':( & B‘%agz:;noﬁge :Tnﬁl;m enyT- BLIBEICHHMS CHOYTHHKA Ha
PR lunue“ff““"“ KpYLOBYIO OpOGHTY BLICOTOR
300 x# emy HYKHO CO06-
muth ckopocth Vig=7,73 ku/cex. Kpyropyio ckogocts cnyT-
HMK2 MOXHO onpgnmggﬁ;fﬁo dopmyne

A

Ve o 980
N N Knmfcex,

rpe i — BbiCOTa OPGHTH HAA MOBEPXHOCTBIO 3EMJH, KM;
R — cpennnfi papuye seman (R = 6371 ka);
629 — nocrosrnmi ko3P duitnerr. '

Ecan K MOMEHTY BHIBEZEHWS! CHyTHHKA Ha OpOHMTYy ero
CKOpocTh Vo mpeBHIIaeT KpyroByk I/is DaHHON BBICOTH BHi-
BENICHHA, OpGHTA CTAHOBHTCH /JIMITHYECKOH, M TOUKA HAH-
GoJIBIIErO yAa/leHHs] OPOHTHL OT IeHTpa 3eMJH (Tak HasH-
Baembili anoref) Beerfia Oymer HaXOAMTLC Ha GOMbIei
BBLICOTE, YeM TOWKa BhibeleHHs (cM. puc. 10). IMpu CKOpOCTH
BEIBECHHA MeHbIllell KPYrOBOH TOWKa HaHMEHbIlero yaae-
HUSl SJUIANTHYECKOH OPGHTH OT meHTpa 3eMiH (Tak Hasbl-
BaeMulfi mepurefi), Bcersia OyAeT HUX<e BHICOTHI BbIBELCHMS.
Ipyu seGosbmux BHCOTAX BHIBEJICHHS 3TO IIPHBENET K CpaB-
HHUTEJBHO ObICTPOMY BXOAY CHYTHHMKA B NJOTHBIE CJOH aT-
Mocdepbl, TOPMOXKEHHIO H Pa3pyLICHHIO,

Bpems oamoro o6opota cnytunka Bokpyr 3emau Hazhi-
BAETCH NEePHONOM ero oGpaweHnus. I[lpH Kpyrooi
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opbure paguyca r=R-h nepuon o6palenus - CiyTHHKA

T ene wp Oyner \
tET
INpu nonere cnyTHHKa Ha BeicoTe 300 K nepHoOn €ro obpa-
IeHHst BOKPYT 3eMJiH cOCTaBiser npumepto 90 mun.'C yBe-
JHYeHHEM BBICOTH 3TO BPEMS BO3pacTaer. %

I[Ipu suicote 35830 km nepHon OOpallleHHsi CIYTHHRA
cTaHOBHTCA paBHbiM 23 yac. 56 MHH., T. €. OJHHM 3BE3HbIM
cyrkaM. Takoii CNyTHHK TpH-NIyCKe B IJIOCKOCTH SKBATOpA B
BOCTOYHOM Hanpab/ieHHH AJA HabuiofaTens, HaXoAALerocs
#a 3emise, Kasajcs Obl HENOABHXKHO BHCALIMM B NPOCTPAH-
cTBe. e : .

Crenyiommuil 1ar Ha TyTH OCBOEHHA KOCMOca — 3allycK
aBTOMaTHYECKHX CTAHUMH HAa HpyrHe IIaHeTHl -

Ha puc. 11 nokasana ‘exeMa 3anycka H MaHEBpOB ABTO-
MaTHueCcKOl CTAaHLMH Ha Tpaekrépuu monera k Jlyne. Jlpu
MOMOLLM PAKeTHI-HOCHTe/s aBTOMATHYecKas CTaHIHA M 110C-
Je[lHAS CTYNEHb pAKeThl BHIBOAATCA HA OpGHTY HCKYyCCTBEH-

fyuu = a4
COMHUT 4 e

ceK.

Puc 11. Cxema 3anvcka H noo/efoRaTebHOCTH MaHeBpOB -aBTOMA-
THUECKOH CTAHUMH Ha TDAEKTODHM nojera k JlyHe:
{ — HaseMHAs CTAHUHMA CJACKeHHR; 2 — TOuKa cTapra; J — OTAEACHHE aB-
TOMATHUCCKOH CTanUHH OT Noc/ienkell CTyMeHH pakersl; 4 — ceobonnuft no-

JleT CTAHIUMH, 5 — KOPPEKUHS TPAEKTOPHH; 6 — HabjjoXeHHe 3a cTaHuHeRl ¢
HAICMHONO TYHKTA; 7 — MaHEBP Ha KOHEYHOM YJacyHe TPAeKTOPHH nojera
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Eo:i{ c.rll?r Cxema éamvéxa H noJera KOcMHYeckoro kopaGas Ha opbuty
OKPYT' <lyHB, NOCAJKH KOCMOHABTOB Ha Jlyny W BosBpaulenHs X Ha

A .‘ 3eMaio;

“— CTapT; 2 — oTHAeneHHe I cTymeHu; 3 — B

- . H KnfoveHue psuratenedt Il crymenm:
4 cOpachlBaAHEe CHCTEMEBL aBapulHOro ¢maceHHA OTCEKAa 3KHNAKA: 5 -—-Tyabixo;:v.

Flc;‘li:eq.n? :l_a ox;onoaeuuylo op6HTY; § — BLHXOA kopabns Ha TPAEKTOPHIO MOJETa K
d - YCTAHOBKA IKCNENHIHOHHOrD OTCEKA B NONOMEHHE JIA CHMMKEHHS Ha
YHHYIO TIOBEPXHOCTB; & — BHIXOJL KOpabisi HA OKONOMYHHYIO opbHTY; § — CHue-
HHe H focaika SKCNEMHLHOHHOTO OTCEKa Ha NYHHYIO rIDBeprOCTb: 10 — crapr
:ﬁ:ﬁ%ﬁl (;rgngﬂli 3xcnenamn3guoro OTceKa; Il — peTpeua B3eTHOR c'rynennpc
KOJNOAYHHOA opOMTe; [2 — cOpacwBaHHe BaneTHOR ceTymeH -
Xoz, kopalam ma TPAeKTOPHI0 MoMeTa k JeMmne; 13 — Ki it b
nonete K 3eMne; 4 — oTAeNEHMEe ABHMATEILHOIO orcexgl;jp:im—-mn;g;e::gg:;l s::rpig
Daixa B aTMocdepy; 16 — packpuTHe CTaOHAH3HPYOINHX NapalmoTos: [7 — pac-
KPLITHe INaBHHX napamioTos; I8 — npraeMaeuue ’ P

MaHeBpOB M copepuider nocagky Ha JlyHy. Ecam kocMuue-
CKMH anmapar [OCJe MOCajki Ha APYTYIO IUIAHETY AOJIKEH
BEPHYTBCH Ha 3JeMJil0, 3a7ada 3HAYMTENHLHO YCJIOKHSETCH.

Ha puc. 12 nokasana Bosmoxuas cxema 3anycka ¥ no-
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HOro ClyTHHKa 3eMJiM. 3ateM NpH MOMOWIM NOCAEXHEH CTY-
[I€HH PAKETHI-HOCHTE/IA CTAHLHA BbIBOAMTCH HA TPAEKTOPHIO
nonera K Jlywe u npoussomutcs ee ornenenke oOr paKeTH.
Hanee cranmus CoBeplraetr cpOGOIHBEIE mosier. B onpene-
JIEHHBIE MOMEHTHl BPEMEHH ¢ Ha3eMHOH CTAHILHH CJEXEeHHs
POBOAHTCH KOppeKuHs ee TpaekTopuH. Ilpu nopsere Ha
ONpEeAe/IeHHOE paccTosiHUe K JIyHe CTAHLMA BLIONHAET PAML

JleTa KOCMHYECKOro Kopabisi Ha opOuty BOKpyr JIyHbl, no-
CaIK# KOCMOHABTOB Ha JlyHy H BO3BpaHIeHHsT MX Ha 3eMJII0.
Vuactok TpaekTopuH nojera kopaGas no nomiera k Jlyhe
TakKoil Xe, KaK U B npeabiaynieM caydae. ITocse nmoxnera kK
JlyHe kopalJib BEIBOAHTCH Ha OKOJIONYHHYIO OpOHTY M CTa-
HOBHTCSI CNyTHHKOM JlyHbl. 3atem or Kopabusi oTaensercs
CnenHa/bHEIA OTCEK C SKHMAXKeM H NP NOMOLIM CHEelHANb-
HLIX ABHTaTefell cajuTcs HA JyHHYIO mnoBepxHocTh. [lpH
Bo3sBpamieHun ¢ JIyHbl CTAPTyeT B3JleTHAsi CTYHEHb OTCeKa C
IKU[IAXKEM; HA OKOJIOJYHHOH OpOHTe OHa BCTpeuaercs ¢ KO-
pabaem. KocMOHaBTH NepexoisT B OTCeK KOpabns, B3jer-
HafA cTyneHb cOpackiBaercd, Kopa6/b BHIBOAMTCH Ha Tpaek-
topuio nonera kK 3emne. Ha cpennem yuacTke TPaeKTOpiH
no/jera K 3éMmje MPOM3BOAMTCS KOppeKlHs Kypca Kopab.st
u 3aTeM OTHejsieTcsi IBHraTenbhblil orcek. [Ipu Bxone orce-
Ka ¢ 3KMnaxeM B atMmoc(epy 3eMJIH pacKpHBaIoTcA CHaya-
Jia cTaGMAM3HpYIOLI[He, 4 3aTeM IJMaBHble MNApALIIOTH, IIPH
NOMOIIH KOTOPHIX M MPOMCXOAUT NpPH3EMJIEHHE SKHNaXa.

CUCTEMA YNPABJIEHHA PAKETH

-

B nonere Ha pakeTy MOTyT [eHCTBOBaTh pasJjHUHbIE
BO3MYILEHHA, OOYC/OBIEHHbIE BETPOM, OTKJOHEHHeM OCH
reficTBHA TATH OT NpPOAOJBLHOA OCH pakerel H T. I Ilom ux
BAHSHHEM pAKeTa MOXEeT YKJIOHHThCA OT 33JaHHOH Tpaek-
topuH. [Tocsie Banera paKeTy Hy»kHO pa3BepHYTb TaK, UTOOHI
B KOHIE aKTHBHOTO y4YacTKa NOJYuMTb TpebyeMblll yronm Ha-
K/JOHa NPOROJBLHON OCH pakKeTel K TMJIOCKOCTH TOpH30HTa.
Hakouel, npH mOCTIDKEHHM PakeToil 3a1aHHOH CKOPOCTH
jJogxHa OblTh JaHa KoMad/Ja Ha BHIKJIIOUEHHe JBHrarens.

Bce atv 3amaud pemaer cHCTEMa ynpaBleHHA.
Tak Ha3bIBAETCA COBOKYNHOCTB ycTpoiicTe, o6ecneyHBaonux
noJer GaNJHCTHYECKON paKeThl MO 3aAaHHOH TPAEKTOPHH.
BaanuctiHueckHe paxeTbl, Kak NMpaBHJO, YIPABIAIOTCA yCTa-
HOBJIGHHOH Ha GOpTy pakeThl annaparypoH, cocTosuled H3
apToMaTa, ofecneyHsawnlero crabHIH3ALHIO paKeTsl Ha
AKTUBHOM YyYacTKe TPAaeKTOpHHM, H H3MEpHTENs1 CKOPOCTH,
BBIAIONIEr0 KOMaHAY Ha BBHIK/JIIOUEHHE ABUTATENs PaKeTH.
Pabora aBToMata CTaOHNHM3alMH H H3MEPHTENA CKOPOCTH
OCHOBaHa Ha HCMNONb30BaHUM CBOGOINHLIX MHPOCKONOE, 06Ja-
IAOOHX CHOCOGHOCTBIO COXPAHSATH CBOE NOJIOXEHHe B MpO-
CTpaHCTBe.
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. Ilpn  BO3NEHCTBHH Ha
1 tTakoll rupockon (puc, 13)
BHELUHETO MOMEHTa, Ha-
npHMep, OTHOCHTE/bHO OCH
Y THPOCKON BMecTe C BHelll~
HHM KO/IblIOM OyfeT noBo-
pauMBaThCH BOKPYr OCH X
CO CKOPOCTBIO, MPONOPIHO-
Ha/IbHOR BeJIHYHHe BHeLlI-
HEro MOMEHTa.
¥ — Cro6oaHblil THPOCKON

NO3BOJIET M3MEPHUTHL YIJIO-
BbI€ OTKJIOHEHHs JIeTaTeJib-

g HOTO anmnapata OT €ro Hc-
a XOJZHOTO TMOJIOH €HHSL.
‘_/ JleficTBHTENIbHO,  €CaH

BHEILIHIOK OChb X csoﬁzsolmo—

ro rupockona (puc. 13) no-

Puc. 13 Cxeg{ami:;oﬁonuom THpO- MECTHTb B MOALIMOHHKAX,

! — suemmee xoabuo momeeca; 2 — po- CBA3AHHBIX C KOPIYCOM pa-

TOp rHpocKona; soi-m?:y'rpeunee KOMBUO geTR TO pH NOBOPOTE Pa-

KeTkl B [OJIeT€  BOKPYT

ocefi X H ¥ MOXHO ONpENeNHTh YroJ MnoBopoTra INO MNo-

Ka3aHHAM CHeLHaJbHBEIX AATUMKOB, YCTAHOBJIEHHBIX HA OCAX

cBOGOAHOTO THPOCKONA, ¢ KOTOPBIX CHHMANOTCA CHMHAJDI,
NPONOPIHOHAJbEbIE YIiaM OTK/JIOHEHH: paKeThl.

Kak xe paboraer aBTOMaT CcTabMIM3aLHH PAKETHI?
Ilpunipn ero 'paGoThl paccMOTPUM Ha NpPHMEpe npocTeiillie-
ro aBTomaTta (pHc. 14).

ITpuBosoM pyJeBoro opraHa (ras’oBoro pyjs HJH pyJie-
BOH KaMephl) paKeTbl SBARETCA CHIOBOH UMIHHApP C HOXA-.
BHXKHBIM nopiuHeM. [laBjlenve B IHJIHHApe 10 00€ CTOPOHBI
OT MOPLIHA PeryJAHpyeTcs pacnpefe/HTeNEHbIM 30JOTHHKOM,
KOTOpHIH TepeaBHraercsi YyBCTBHTEJbHOH MemOpaHnoil. ns
NOAAYH Mac/a B NpaBylo MJH JIEBYIO NOJOCTh LHJIHHIpA 30-
JIOTHHK He0oGXOMMMO MEpefBHHYTh COOTBETCTBEHHO BIIPaBO
K BaeBo. Bo3nyx mon nabldenHeM nocrynaer B ofe modao-
ctH MeMOpaHHOH KOpOOKH M3 MHEBMOCHCTEMBI PaKeThl uepes
oreepctusi I w II, nepexkpuiThle Hano/NOBHHy 3aC/OHKOH.
3ac/I0HKO# CJOYKHT CKODa, MECTKO YKpelJeHHas Ha OCH
rHpOCKONa Kypca M NOTOMY OCTaIOLIafACs HeNONBHKHON npH
noBopore paketbl. [Ipu nofnere pakerel mo Kypcy oba ot-
BEPCTHA pacnpefe/IHTe]is BO3JyXa MNEpeKpHTH OAHHAKOBO
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W naBJieHiie B O6eHX NOJOCTAX MeMGpaHHOH KOPOOKH OAH-
HaKoBO. PyJb HaXOAHTCH B HEATPAaJbHOM MOJOXKEHHH.
[pennonoxuM Tenepb, YTO paKeTa o KaKof-au6Go TpH-
YyHHe OTKJOHHJACh OT 3aJaHHOro Kypca, Hanpnmep BJIEBO.
Torma pacnpeaeMTent BO3AYXA, MECTKO CBsi3aHHBLIA C pa-
KeToil, nepeMecTHTCl W OTBepcTHe | HayHeT MmepeKphiBarb-

Jadanoe 3

/ Euanmsﬂeyue nosema

Puc. 14, Cxema npocrefmero asroMata cTa(uansaiun
PaHeTHI:

I — cuacsoft munMuRp; 2 -- 30MOTHMK; — 3 pyns) # — meMbGparHas

KopoGKa; § — 9acnoHKa; 6 -— pacnpefemiTeas bosayxa; [—VH —
orsepcras

cA, a orBepctue /I — oTkpHBaTthes. Jlapllenne B mpaBoi
nojoctH MeMGpaHHOR KOpOOKH NOBHICHTCSI, H IITOK 3DJIOT-
HHKa CMECTHTCA BJEBO, YTO TIPHBENET K MOCTYMJIEHHIO Mac-
Ja B JEBYIO NOJOCTBE CHJAOBOro umHAHHApa. [1pH sToM pynb
NOBEpHETCH MPOTHB 4YaCOBOH CTPEJKH, H paKera HAYHer No-
BOpa4HMBaTbCA BHOPABO, T.€. BO3BPAIIATLCH B MEPBOHAYAJb-
Hoe nonoxewye. Kaszanoch OB, OIHCAHHHA aBTOMAar nOJ-
HOCTBIO peliaer 3ajadyy KYpCOBOf CTaOMJAM3allMH pPaKeTHL
Opnnako 3Ta cHucrema o6Janaer cepbesHHIM HeNoCTaTKOM.
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IMocmoTpuM, Kak 6yAeT NPOHMCXOAHTL ABHMKEHHE pake-
TH Janbllie,

Korna pakera NmpHMET HYXKHOE HanpaBjeHHe, 3aCJ/IOH-
Ka, MeMOpaHa H 3Q0JOTHHK 2aHMYT HeHTPaJbHOE MNOJOKe-
HHe, HO TOpPIIEHb CHACBOIO IHAHMHIpPA H PY/b OCTAHYTCA B
ripeKHeM MOJIOKEHHH H, CJIeOBaTe]IbHO, pakera Gyner npo-
IOJXKAaTh MOBOPAYHBATHCA BNpPaBo. JIHMIIL KOTHA pakera IO-

/’N

e “~ ¢ S
= Ja0aHHbIT KYPE .Ef-fremw p .
e ——o

Puc 15. Xapakrep HBHIKEHHMs DakeTbl NpH YNpaBJeHHH TpoC-
TeRumM ABTOMATOM cTabnaH3aluu

BEpHEeTCH BIOPABO TAK, YTO 3aCJACHKA NEPEeKPOeT OTBEpCTHE
Il n npuotkpoer orBepctHe I, 30/10THHK NepeABHHETCS B
APYTYIO CTOPOHY, PyJb floBepHeTcs o0paTHO, H pakeTa Gy-
IeT pasBopauMBaTbcs BjeBo. BosHHKaer, TakWM oGpasow,
KoJie6aTebHOS JABHMKeHHE — PBICK a HHe 1o Kypey, H pa-
Kera Oyner Jeretb «3Meiikei» (puc. 15).

UroOB HCKAIOYHTL 3TO ABJEHHE, aBTOMAT cTabHJIIM3alH
NPH YNpapJeHHH JIBHXEHHeM paKeTbl [OJKeH BHIBOAHTD
PyJb H3 OTKJIOHEHHOTO MOJOXKEHHMS K MOMEHTY BO3Bpale-
HHSl paKeThl Ha 3afaHHblil Kypc. J/A 3TOro uHcnonw3ylor
o6paTHY®0 CBA3b IO OTKJIOHEHHIO PYJIR.

Ha prc. 16 nmokazaHa cxema aproMara cTabH/IM3AIMH
Kypca ¢ o6paTHOH CBA3bIO HO OTKJIOHEHHIO pyJis. 3xech pac-
(peie/MTeNb BO3AYXA YKE HEe CBf3aH XKECTKO C KOPIyCoM
pakeTbl, a HMeeT BO3MOJKHOCTb NPH OTK/JIOHEHHH PyJs IO-
BOpPaYHBATLCH OTHOCHTEAbHO OCH, NEPHeHAHKYJSAPHOH mnJo-
cKocTH gepTexka. IlocMoTpHM, Kak Tenepb GyleT NPOHCXO-
JHTb BO3BpAIllCHHE paKeThl Ha 3afaHHb Kypc.

CHoBa MOpefRoJOXKHM, YTO IO KaKOH-TO IpHUHHE pake-
Ta OTKJOHHJACH BJEBO OT Kypca. loria, Kak H B NpeaH-
ayiuiem caydae, cpaloTalT 3JeMeHTbl aBTOMara CTaGHIIH-
sailuy, M PyJb DOBEpHETCH NpOTHB yacoBoit crpenkd. Onuo-
BpeMeHHO uepe3 OOpaTHYIO CBf3b pyJ/b HOBEPHET MO ua-
COBOH cTpeJIke pacmpeneauTeiss Boszfyxa. Pakera 6yper

94

noBOpayHBaThcsl BrpaBo. -[Ipy 5TOM HAYHET OTKPLIBATHCH
oteepctie I KM 3akpuiBaThes oFBepeThe I, B peaynbrare ue-
ro pyib GyJ€T noBOpauMBaThCH B OGPATHYR CTOPOHY. Kor-
fa paKera BEpHETCH Ha 3aJlaHHBIH KypC, Py/b BCTAHET B
HeliTpasibHOe NOJO}KEeHHe, a BMeCTe C HHM H pacnpejaen-

Jadarwoe vanpab- 3

1\ (

. JIEHLIE NOAEma

3

Puc. 16. Cxema asroMaTa cTabH/MsallHH Kypca ¢ obparHof
CBSSHI0 MO OTKIOHCHHIO DYJS:

I — cuncpoft JIHEOpP; 2 — SONOTHEX; 3 — P¥Ib; 4 — membbhaHnan KO-
Doﬁxa;ﬂg = saléﬁonxa; 6 — pacn-penenﬁ'renb poamyxa; I—VII — oTeepeTHS,;
7 — OCb BpAlEHHH pacnpeRe/HTens BOSAYXa

renb BO3AyXa. B 3TOM caydae BO3BpallleHMe PaKeTol Ha
3ajanHblfi Kypc He GyneT KosieOaTeJbHBIM (puc. 17).

Mui paccMmorpean paboTy aBroMara cTabHaIH3alMl Kyp-
ca. AuanoruyHbiM 06pasoM CTaOHJIH3aIHA PaKeThl OCylle-

%_____“.\
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- —

fadonerd Kype paxemed. ™ :

Puc. 17. XapakTep AB4XKEHHA PaReTH NPH YNpaBieHHH aBIO-
MaTOM cTabunu3anHy ¢ oOpaTHOA CBA3BIO
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CTBAAETCS [0 TaNraky H A© KpeHy (Bpailenur). Kpome
TOr0, HA GOPTY pakKeThl HOJKHO ObITh YCTPOMCTBO, KOTO-
POe NpH JOCTHXEHHH €l 3aJaHHOM CKOPOCTH HaeT KOMaH-
Ay Ha BHK/IOUEHHE IBHraTeJs. .

Ha puc. 18 nmokasaHa mpocrefiluas cXeMa CHCTEMbl YIi-
paBieHHs GaJsHCTHYecKOR pakeroii. PaccMoTpHM, H3 Ka-
KHX 3/IEMEHTOB COCTOMT aBTOMAT CTaGHJIM3aUHH pPaKeThL
Kak yxe ormeuanoce, OH npefHasHaded AJs CTaOHIH3a1HH
PpakeThl Ha aKTHBHOM YyacTKe TpaekropuH. Kpome Ttoro,
fIpH NOMOIUM aBTOMaTa CTAOMJIH3alMH  OCYIIECTBIIACTCH
NpOTPaMMHBIE  PA3BOPOT paKeTHl.

Apromar craGunu3anMu BKialouaeT B ceGs aa cBoboI-
HbIX THpOcKona: rupoBepTukaHT (I'B) #®  rHporopHsoHT
(I'T). Ocu rupoBepTHKaHTa M THPOTOPH3OHTA, KaK NOKasa-
HO Ha puc. 18, onpenenemnEiM 06pasoM  OpHEHTHPOBAHEI
oTHocHTesibHO ocet OX,Y1Z), XecTKO CBA3aHHBIX C pake-
tofi. B cBOIO ouepenp, paKeTa Ha cTapToBOf MOLLafKe Ol-
pelesieHHBIM 0GPa30M YCTAHABJHBACTCA OTHOCHTEJIBHO CTap-
TOBOH cHcTeMBl KoopAuHAT OXoYoZo, KeCTKO CBA32HHOU C
3emnefi B Touke crapra. Oce OX, cTrapToBOil CHCTEMBL BCET-
Jla HanpaBJfeTCH Ha IeJb, a ock OYy — BBepx.

ITepen myckoM paKeTa yCTaHAB/JAHMBAeTCA BEPTHKAJbHO
Tak, 4To6u maocKoctb ee pyiaei [-—III nexana B NJOCKO-
ctu XoO0Y,. Torpa pyau I[—IV pakersl okaxkyrca B MJIO-
ckoctn YoOZ,.

Hanee AJa npocToTH PacCMOTPHM CTabHIH3ANHIO pa-
KeTbl NpH BEpTHKAILHOM MOJeTe.

OcH BHELIHHX pPAaMOK THPOrOPH30HTa M CHPOBEPTUKAH-
Ta MOryT BpallaThCsi B MOALIKMHHKAX, JKECTKO CBA3AHHBIX
¢ KopnycoM pakersl (cM. puc. 18). Ha BHewneit oc rupo-
BCPpTHKAHTa — OCH PbICKaHHA — YCTaHOBJIEH JaTHHK yrja
puickanua (J¥{), ¢ KoToporo CHMMAIOTCA CHTHAJH HA
pyiu [ u III npu yrioBOM OTKIOHEHHH (PLICKaHHH) pake-
TH OTHOCHTENEHO mJOCKocTH XoOY,.

Ha BHemmseli ocH rHpOTOpPH30HTAa -— OCH TaHraxa —
yCTaHOBNCH NaTYMK yraa TtaHraxa ([¥0), ¢ koroporo
cHEMaloTca curHagel Ha pyau I u IV npu orKIoHeHHH
pakersl B miockoctH XoOYo.

Jns craGHAH3aUMM PAKeThl 1O BPaLleHHIO HA OCH BHYT-
pEHHEli paMKH FHPOBEPTHKAHTA YCTAaHOBJIEH JaTuHK yria
spamennn (/J¥g). [lpy Bpallenus paKeTbl OTHOCHTE/LHO
ocu OY, ¢ 3TOr0 fAATYHKA CHHMAIOTCH KOMaHAH Ha OT-
KJOHEHHEe Bcex uerhipex pyned (cM. puc. 18, 19).
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Puc. 18 [Ilpecrefimas cxema CHCTEMH YNPaBiCHHA
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HanpasﬂEHUE 803Nyu.{afﬂmeza J_I_]'_[ﬂ nporpaMMHoro pasnopo_
MOMEHIME N0 BpouieHLe

T4 paKeTH HMeeTcsl CHelnHalb-
HbIH NPOTPaMMHLIE MeXaHM3M
(I'IM), xotopeiii BO BpeMs moJe-
Ta pakeThl IOCTENEHHO Pa3Bopa-
yuBaeT HaTyHK YrAa TaHraxa
(A¥0) u naer curHansl Ha OT-
KiIoHenue pyneit II—IV, Benen-
CTBHE 4er0 pakeTa paszBopayHBa-
eTCcsl Ha 3aJaHubIf NporpaMMHsIi
yron B miockoctn XoOY,.
3aMeTHM, YTO 3JEKTPHYECKHE
CHTHAJBI, CHATHIE € JaTYHKOB
Puc. 19. Cxema orkno-  ruponpuGopos, oueHb cjabl, H
ig*;':{gog‘;ﬁii P:gg;hv'mggf UX He/b3sl HenoCpeACTBEHHO MOo-
uero momenta mo spa- AABATh Ha pyJieBble MallHHLI
HIEHHIO (PM), noBopauuBaionife pyJiu.
Kpome Toro, 3T CHrHaAH HeoO-
XOIUMO MpeoOpa3OBHIBATh MO ONpefleleHHOMY 3akony. s
9TOr0 B Kamk[0M KaHalle aproMara cTabH/IH3alHu ectb VCH-
Jgurenu-nipeo6pasoatenu (¥, ¥I19, ¥lg). Tonb-
KO Tocjle YCHJIeHHA W npeoGpa3oBaHMA CHUTHAJ nojaercd Ha
pyJieBbie MaILIUHbI.

Ho onnoro toabko aBtoMarta CTaGHJIM3AIHH HEAOCTa-
TOYHO, Yrobbl pakera nonaja B 3aAaHHyl nelb. Heobxo-
JHMO ellfe BBIKJIOUHTE ABHraTesb NPH NOCTHKEHHH pakeTofl
OnpeneseHHOH 3alaHHOH CKOPOCTH.

Jlns -3Toro Ha GOpTy pakerbl YCTaHaBJHBAlOT THPOCKO-
nuueckuit uamepurens ckopocrn (HC) (cm. puc. 18). Hs-
MepHTe/lk CKOpOCTH npencrapiner coboii cBOGOAHBLIA THpoO-
CKOIl, K BHYTPeHHell paMKe KOTOpOro npHkpenjed rpya. I'fo-
CpeNCTBOM 3TOTO TPy3a, B pPe3yJbTaTe AefCTBHS YCKOPEHHS
3eMHOTO TNpPHTSAMKeHHA g H ycKopenus W,, coobuiaeMoro
pakere ABHrartesieM, Ha OCb BHYTPEHHefl paMKH H3MepuTe-
JIs. CKOPOCTH HAEHCTBYeT MOMEHT. DTOT MOMEHT BHI3BIBAET
BpallleHHe THPOCKona BOKPYr BHellIHe#r ocH. ¥roJ noBopo-
Ta BHeWIHeH paMKku rupockona HC nponopiHoHanieH Beju-
YHHEe CKOpPOCTH paKeThl. ¥Tosl noBOPOTa THPOCKOIA B Cie-
HHMaJbHOM cueTHO-pewiaiomeM ycrpoiictee (CPY) mnpeo6-
pasyercs B 3JIEKTPHYECKHH CHTHAM, KOTOPbLIA NPH [LOCTHIKE-
HHH pakKeTOH 3aJaHHOH CKOPOCTH BBIJAE€TCs B CHElHAJb-
Hble YCTPOHMCTBA, BBIK/IIOUAIOIIHE [BHraTelb.
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IMocne BBHIKIOUEHHS ABHTaTesJs CHCTEMa yrapaBJeHus
npekpamaer pa6oty, M pakera cosepliaer CBOGOAHBIA mo-
JIeT.

MOJEND PAKETbl H EE NETHBLIE CBOHCTBA

JletHsle cBoficTBa MOJEJH paKeThl 3aBHCAT OT ee (op-
Mbl, BeCa, CHJIbl TATH NBHraTeas H T. 0. Jlna OLEHKH 3THX
CBOHCTB HeOGXOAMMO 3HAaTh, KaKHe (PAKTOPH BJIHAIOT Ha
noJieT MOHEJH- PaKkeThl, H NPEACTABIATL KAPTHHY NPOHCXO-
ISIMX TIPH 3TOM ABJeHHA. [l NpocToThl pacCMOTPHM He-
ynpasJsieMulfi NOJeT.

CHUJbl, JERCTBYIOIUHE HA MOJIEJIL.
YPABHEHUA IO BWXEHHA

OCHOBHEIMH CHJIaMH, ONpeNeNsIONIHMH JIBUXKEHHe MO-
IenH pakeTHl B NOJieTe, SBJAIOTCA TAra, BeC H a3pOAHHAMH-
YECKHE CHJIbI. '

JIBH:KeHHe ‘pakeThl Mo NeHCTBHEM HM3BECTHBIX 3apaHee
34KOHOMEDHBIX CHJI MNPHHATO HAa3blBaTh HEBO3MYIl€H-
HelM JABuxkeHHeM Hanpumep, HeBoaMmyuieHHbIM 6Y-
IeT ABHXXEHHe MOIEJH paKeTbl MOJA HEHCTBHEM CHJI TATH H
a3pOAMHAMHUYECKHX CHJI, pPACCYHTBIBAEMbIX Ha OCHOBaHHH H3-
BECTHHIX HaM 3aKOHOB HX H3MEHEHHs.

KpoMme 3aKOHOMepHBLIX CHJZ, Ha pakery B NOJETe MOTYT

- JleficTBOBaTh CJAyyafHble BHelHHe Bo3pehcrsus, Hampu-

Mep, NOPHIBEI BeTpa, HENpelyCMOTPEHHBlE H3IMEHEHHH THIH
Apuratenas M 1. n. Ilon peficteueM Takux ciaydafHBIX CHJ
Mojenb paKeThl OyIeT COBepLIATb ABHXKEHHE, KOTODOE Ha~
3blBaeTC BO3MYIIeHHBIM JBHXEHHEM.

B peasbHBIX YCJIOBHAX N0OJIeTa MOAEJNb Pakerbl MOABEp-
JKEeHa HemnpephIBHOMY BO3IeHCTBHIO DPAa3JHYHBIX CJYUAHHBIX
posmyuenuii. Tak, HanpuMep, Moleap He MoOXKeT ObITh H3-
roTOBJIieHa a6coNoTHO TouHO. JIMHMA nelicTBHS TATH ABH-
TaTteNs BCErAa CMelleHa OTHOCHTENBHO NpOAOIbLHOH OCH MO-
nenu (puc. 20,a), MJM COCTaB/seT HEKOTOPHIH yron ¢ ee
npoaonbHOH  ocelo  (pHc. 20,6). Bueummne ofsoant Mo-
JIeJIH TOXKe He MOTYT ObITh BBHINOJHEHb HueanbHo. IlosatoMy
HEKOTOpOH HecHMMeTpHeli 06NajalOT U a’3pOAHHAMHYECKHE
cHnibl. CtaGHIH3aTOphl, MPeHa3HAYEHHBIE IS O06eclneYeHHs
YCTOHYHMBOCTH MNoJeTa, TaK¥Ke MMEIOT NOrpPemIHOCTH HCIIOJ-
HeHusn. Bce 370 npHBOAHT K BO3HHKHOBEHHMIO MOMEHTOB H
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Puc, 20. Bauauie He-
TOYHOCTH YCTAHOBKH JIBH-
rateast MOHenu DageTH OT-
HOCHTENLHO ee NpOoJoJb-
Holi OCH Ha TDPaeKTOPHIO

JIBHKEHHA
a — fBWraTenb YCTaHoBNeH C
SKCHeHTpHCHTETOM; 6 — JH-

HHH peflcTBHHE THTH OTKJOHEe-
#a OT NPOROABLHOA OCH Monme-
M pakeTh Ha Yrol g

G — cuna Beca,

CHJI, YBOAALIHX MOJAeJb PaKerhy OT
3afanHoil TpaekTopuH. I[loaToMy
takTHyecKkan TPAEKTOpHs 6yner oT-
nvuatbess ot pacuerHofi. Ecin OT-
KJIOHEHMsI OT 3afaHHOro JBHIKCHHS
HeBeJIMKH, TO MOMKHO CYUHTaTh IBH-
JKeHHe MojeslH pakeThl yCTORUH-
BbIM.

3ameruM, 4TO €CJH KOpnyc Mo-
JeqH pakeThl npeacTaBaAeT co6oH
TeJjo BpallleHHss H JIBe napbl mJo-
cKocTell OnepeHnsl ee pacnojioXennl
BO B3aHMHO MeplIeHAUKYJIAPHBIX
[JIOCKOCTAX, TO BEIHYHHA MOABEM-
HOll CHMJIM TPaKTHYeCKH HE 3aBHCHT
OT TOro, B KaKof NJIOCKOCTH MOAETb
pakeTsl nollydaeT yroa artakH. Ha
puc. 21 mokasaHa cxeMma CHJI, ned-
CTBYIOLLMX Ha MOJAe/Nb DaKEThl B

moJiere, W BBEAEHB  CleaylouHe
0003HaueHHA:
V — ckopocts nosera (Ha-

npapjeHa no KacaTtelb-
HOM K TPaeKTOPHH);

Y — nogbeMHas cuaa (Ha-
npaeieHa no nepneHan-
KyJaspy K TPaeKTOPHH) ;

X — cuia aspoAMHAMHYECKO-
ro CONpPOTHBJICHHS;

R — nonnas aspoaMHamaue-
CKasi cuna;

# — yroa tamraxa (yrol MeXay IPOAOJIbHOH OChIO
MOJeJiH PaKeTH H FOpPH3OHTAJIbHOH IJIOCKOCTBIO) 5

© .— yron HaK/lOHa TPa€KTOPHH

(yron mexay Kaca-

TeAbHON K TPaeKTOPHH H IJIOCKOCTBIO ropM3oHTa) ;

a — yroa aTakH

(yros1 mexny NPONOJIBHOH OChIO MO-

HeNH paKeThl H BEKTOPOM CKOpOCTH) ;
P — cuna TArH HanpaeJeHa 1o npooJBEHOA OCH MOAE-

JH PpaKeTHl;

G
m= 'E‘ — mMacca MOAeNH PAaKeThl;
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Wi Wy =Ve @ — nuHefiHble YCKOPEHHS, NOJyYaeMbleé MO«
IeJIbio paKeThl COOTBETCTBEHHO BAOJL Ocefl X H y;
Io]Jg — yrJioBasi CKOpPOCTb M3MeHeHus yraa 0.
POEKTHPYSl CHJIbl HA OCH X H Y, TOJYYHM
aBHe
ABHIKEHHS MOJENH paKeThl ' Y P e

mW, = Pcosa — X — Gsin®,
mee = pSi(ﬂG +¥Y— Gcos8. (l]
AsponuHaMHuecKHe CHJIB, NeHCTBYIOLIHE HAa MOJENDb Pas

KeTbl, IPHBOIATCS HE TOJBKO K IOJHOH a3poAMHAaMHUYECKON
cune R, Ho H K MOMEHTy, BeJIHYHHA KOTOpPOTO 3aBHCHT QT

BbI6Opa TOYKH DPHBENEHHA CHJIL.
8
8
\ .

JIUHUS E0pUSDHITIE

Puc. 21. Cxema cui, neficTBYIORIMX Ha MOAETb pakeThl B NOJETe

Ha puc. 21 Bce cuabl, AeficTBYIOIHE Ha MOAENbh PaKes
TH, MpHBeEeHH K ee HeHTPy TsixectH (u. 7.). B nefictBu-
TeJbHOCTH a3pOJHHaMHYECKHEe CHJIbI MPHJIOKEHB He K IEeHT-
py TAXKECTH, & K LeHTpy AaejenHus (1. a.). I[lostomy Py
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IteHTp AABJIEHHA H LeHTp TAXKECTH HEe COoBnajaloT, TO, NPH=~

_BOAA a5pOAMHAMHMYECKHE CHJILI K I. T., TIOJYYHM 23pORH-
HaMpueckuii MoMeHT M (em. pme. 21).

Ecnu Monelb paKeThl COBEpUIAeT CTPOrO BEPTHKAJIbHbIH
nosier, T0 wg =a=0, 6=90°
sin®=1,

Toraa u3 ypasHeHHi (1) TOayYyHM

P=mW,+ X+G. (2)

Orciona BUAMM, 4TO cuia Tard P 3aTpaunBaercs Ha
npeosionenue cuiabl Beca G, Cujbl a3pOJHHaMHYECKOrO CO-
nporuBiekus X M Ha npUaaHue MOJEJH pakeTbl YCKODEHHs
‘&,. [Ipu 5TOM CAefyeT MMETb B BHAY BHTOpaHHe TOMJIHBA
H, Clef0BaTe/bHO, HENpepbiBHOE YMEHbIIEHHe Beca M Mac-
cel MojenH pakersl B mosere. IlpeoGpasyeM BBIpakeHHE
(2) ornocurensio W . P

i e

w, =A@

s

CrenoBatenbHO, MOKA MABUIATEN]b- CO37A€T HEOGXOAUMYIO
TAry, GONBINYIO BEJHUHHBI X-}-G, Moneab pakeTbl ABHIKET-
¢5i BEPTHKA/JIbHO BBEPX C YCKODEHHEM W,

YCTOHYHBOCTb NMOJIETA MO}IEJ]H PAKETH

Jlns BHINOJHEHMs ToJieTa MO 3aJaHHOH TPaeKTOPHH MO-
Jelb paKeTbl JOMKHA ObITh ycroituuBofi, T. e. obGnaaatb
CNOCOGHOCTHIO BO3BPAILATbCH B NOJOXKEHHe paBHOBECHS, Ha-
pylUIeHHOe KaKoil-aHGo BHELIHel cHJol, Mocje TOro Kak mo-
CAefHNAA NepecTala JAeHCTBOBATD.

Ot uero e 3aBHCHT YCTOMUHMBOCTb MOJENH PaKeThl?

Ecau 1. T. paclioioXeH BriepenH L. A. (pHC. 22), To npH
NOSIBJIEHHH YIJia aTaKH a’pOJMHAMHYECKHE CHJIbI CO3/AI0T
MOMEHT, KOTOpbifi BO3BpalllaeT MOJeNb paKeThl K HYJEBO-
My yriy artaku. Takas MoJenb pakeThl HasblBaeTCH ycrofi-
yusoh. :

Ecau 1. T. pacnosioskeH Mosagd 1. A., TO a3pOAHHaMHU-
yeckHe CHJIH CO3J2I0T MOMENT,. YBEeJTHYHBAIOIIMA Yros ara-
KH.
Tlpn TaKOM PaECMONOKEHHH Il T. M U 1. MOJE]Ib PaKerhl
Hﬁ:'ye'ljoﬁ_tmsa_, Bce meynpaBJ/isieMbie MOAEAM pakeTbl A€1aI0T
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u sina=0, cos®=0, cosa=1; :

L
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J

YCTOHUHBBIMH, MHAYE HX s X .

[IO/IeT OKa3bIBAaeTCH He- e Xy g 3

Boaiéomﬁmm. X d >t
Jieayer UMeTh B BH- _| -t ._<t...-..-

1y, 4TO B TOJIeTe N0 Me- i

peé BHITOPaHHA TOMJHWBA \ \

H NIpH pasflelleHHH CTy- ur u.a

neHe#l moJiOKeHHe 1. T.

MOXeT M3MeHsiTbcst, Ha- P H¢ 22 KoHcrpykmibeee napamer- — ~
R0, 'Wr0G B MioGow cy- P MOIEM PAeTI ofpercmoue cre-
qJae I.T. OCTaBalics BIiE- ’

pelHn 1L 11.: MOCKOJBKY OCHOBHBIM (aKTOPOM, OIpeAedsio-
(UM YCTOHYHBOCTL MOIE/JH pakKetol, ABJisieTcss B3aHMHOE
IIOJIOKEHHE ee [EeHTPOB THAXKeCTH W HaBJeHHs,

[onoxenue 1. 1. He nocrosuuo. Ecau tonnmeo pasme-
IaeTcs B XBOCTOBOH 4acTH MOJEJH DPAKEThl, TO NpPH €ro
BBITOPAHHH I T. ByAeT nepeMellaThCsi K HOCY MOJEJH pa-
KETHl H €€ CTaTHYeCKas YCTOHYHMBOCTb OyAeT yBeJHYUBaThCH.

[as onpenenenus KpafiHMX NOJOXKeHHE 1. T. HYXHO
6aaHCHPOBKOH HaHTH €ro Y MOJHOCTBIO 3anpaBJieHHOR MO-
JleJIH paKersl  MojesH PaKeTHl NocJie BHITOPaHHA TONJIHBA.

pH sajaHHOH ¢opMe Kopnyca MoOfeNH  YCTOHYM-
BOCTh MOXKHO OO€CneuHTh YTAIKeJeHHeM HOCOBOH YacTH MO~

1 £~

g oo &

t & g 5

RE s

Pue, 23. Tunuynole ¢opmst crabuiusatopoe B Ijage M HX pac-
NOJIOKEHHE:

G — TpeyroibHas; 6, 8 — TpanenuepHuHAs, 2 NPAMOYTOBHAR; 8 =
: 6, — 3 HAp&-~
JeqiorpaMMian; e — Y-o6pasnoe; sc — X-ofpasHoe; 8 jxpecerpnsloe; l::—
TPH nNapH c¢Tabunu3aTopoB; X — KoAblUeBofl craGHANsaTOp
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JeNH paKeThl H CABHroM ee I. T. K Hocy. Toro e noGHBa-
JOTCA, CABHMras Il . Ha3aj K XBOCTOBOH 4YacTH MOJAENH pa-
KeTbl, H3MEHSIA pasMepbl H PacroJioKeHHe cTaGHIH3aTOPOB.
Tlocnennuit cnoco6 IIMPOKO NMPHMEHSETCs B PaKeTHOH Tex-
HHKE.

Tunuunsie GopMbl cTaGUIH3ATOPOB H HX PacCnosioKeHHe
fiokasanbl Ha pHc. 23. Jlnsa cTaGUIH3aTOPOB MOXKHO HCIIOJb-
30BaTh TOHKHe cMMMeTpHuHble npoduan. Ho y moneneh pa-
KeT Ans CcrabHAM3aTOpOB Iesecoo0pa3sHo NPHMEHATb IIO-

CKyI0 IUIacTHHY. DTO YINpOLlaeT MX M3TOTOBJEHHE, a Ha

aBpO,IIHHaMH'-IECKHe KauecTtBa MoOIeJiH HpaKTH‘!eCKH He BJH-
fieT.

$OPMbl MOJIEJIER PAKET

YnoGooGTekaeMble Tella Ha MaJblXx CKODOCTAX HMEIOT
n1dBHO cXonAlHecs oGBOABI B 3aaHeH YacTH, HeLONyCKalo-
LiHe cpLIBAa NMOTOKA, H OKPYIVible OuepTaHMsi B MepenHeH

yactn. OctpoHochle GOPMBI BBIFOAHBI AJIA GOJBIIHX CKOPO-

cTef.

Onuako y Mopnesell paker cHja TATH BO MHOro pasmpe-
BHillaer JoGoBoe conpoTHeienne. IlosTroMy npH OleHKe
aIpPOAHHAMHYECKOTO COTIPOTHBJIEHHA He HYXHBI GoabliHe
yrounenus. Jis pacueroB Ko3(HIiMeHT J060BOrO CONpo-
THBJIEHHA KOpnyca Cx MOXHO onpejeuts M3 rpadHka,
npusefenHoro Ha puc. 24. IIpu MaibIx yrJlax aTakH o Ko3g-
¢uupeHT J0GOBOrO CONPOTHBJEHHS MOXHO CYHTaTh- Majo
3aBHCALIHM OT yIJja aTakH.

L3
& 5 r L"; 3
63 7] v — .
a1 S T ]
Y] = <l >

~ « at -
Pl DS /r o
o 4 ¢ & 8 i g 7 L 5 7 ]

Puc, 24. TI'padux usme-
HeHus Koshdunuenra con-
POTHBJEHHS KOpryca Mo-
Aelu paKeTh B 3aBHCHMO-

CTH OT yrJjla aTaku aTakHd

Puc. 25. lpadur wusmeHeHHs KO-
duuHeHTa NOALEMHOH CHABL  KOphyca
MOIEeJH PakeThl B 3aBHCHMOCTH OT yIJa
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KosdpuupenT nonbemuoli cuiabl Kopnyca Cx  npo~
MoplHOHaNeH yray arak (puc. 25). . ' &

Kopnyc MojeiH pakeThl NpPEACTaBisieT cOGOH Teno Bpa-
leHHs; (OpMa KOTOPOro ONpeje/sieT NOJOKeHHe IeHTpa)
napnenus. Ha puc. 26 nokasaubl pasiuyHbie QOPMBbL Tea
BpalleHHs, KOTOpble MOJKHO MCMOJIb30BaTh MpH BeiGope 06-
BOJIOB KOpNyca MojesJH pakerbl. Ha 3TOM e pHCyHKe mo-

« <3 o<}
e e e

1

==

Puc. 26. Pasauunsie GOpMB Tes BpPAIUEHHS, HCNOIb3YeMbE

NpH KOHCTPYHPOBaHHM monenefl paker. Pacronoxenue ueHTpa

LaBJeHns ¥ Konudeckofi A M y napaboamiveckoli 5 roJloBHOM
qaCTH:

a8 — KoHyC; 6 — NMARHAP C KOHHYeCKof ronosHofl uactbio; 6, 2 —

UMAHHAPE! ¢ HOCOBBIM  KOHYCOM H € CYHalollHMCA M PacIIHpAIo-

LHMCH KOHYCOM B XBOCTOROM wacTH CoOTBeTcTBeHHO; & — mnapaGoa-

NHYeCKOe TENo BpalleuMs; e, % — IHAHHIDPH c napaGosnkweckol ro-

nosHofi wacThio H ¢ cyxapllelics napaGonanyeckofi xsocToBof
YacThle COOTBETCTBEHHO

Ka3aHbl OTHOCHTEJIbHBIE NOJOMKEHHs IEHTpa [ aBJeHHf pas-
HbIX Mojesell Tefl BpalleHHA.

[Mo nosnoxenuo 1. A. Hawayyied spjsercs ¢opma, no-
KasanHaa Ha puc. 26,e. Hammuue B XBOCTOBOH 4acTH pac-
LIHPAIOIHErocs KOHyca G6JIaronpHATHO CKAas3blBaeTCsi  HA
YCTOHYMBOCTH MOJE/H DPaKeThl
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MHOrOCTYNEHYATBIE MOJAEJH PAKET

Jas noayuenuss HanGoJbluefi BBICOTHI MOABEMA HIW .
AAJbHOCTH [MOJIETA MOJeJH paKeThl HeoOXOAMMO NpHAATH

BO3MOKHO G60JBLIYI0 cKopocTh. B 3aBHCHMOCTH OT 3ajaH-
HOTO Beca rpysa M 3aflaHHOH cKopocTH BbiOMpaeTcs 3anac
roryiuBa. UeM Gosblile TPy3 M 3ajaHHasi CKOPOCThb, TeM
66blIMii 3amac TOMJMBA [JOJKEH HaxoAuTbcss Ha OGopty
MOJENH paKerbl, a ClefoBaTebHO, TeM OGOJBLUIHM OKa3hl-
BA€TCA BEC €€ KOHCTPYKIHH. 3TO NPOHCXOAMT NMOTOMY, 4TO
BMEcTe C YBeJHUEHHEM Beca TONJHBa Bo3pacTaer M o6bem
MOJ€JIH paKeThbl, a 3TO NPHBOAMT K HEOGXOOMMOCTH YCHJIC-
HHUSl KOHCTPYKIUMH H, CJIef0BaTe]bHO, JONC/IHUTENbHOTO YEe-
JIHYEHUS €e Beca.

3nech M MPOABJSAETCA OCHOBHOH HENOCTATOK OJNHOCTY-
NeHYaThiX Mojejell paker, KOTOpPbli COCTOHT B TOM, 4TO
CKOPOCTh Y HHX COOOLLAeTCA He TOJbKO MOJIE3HOMY Trpy3y,
HO M BCeH KOHCTPYKIMH, H 3TO NPHBOIMT K HElPOH3BOIH-
TeJbHON 3atpate sneprud. Ot yKasaHHOro HefoCTaTka 4a-
CTHYHO CBOGOAHBI MHOrOCTyNEHuYaThe (COCTaBHBIE) Momenn
paker. MHoroctyneHyatas Moje/lb pakeThl COCTOHT M3 He-
CKOJIBKMX MOJEJell paker, Ha3biBAEMBIX «CTYNEHSAMH», KO-
TOpHIEe B COGPaHHOM BHAe 0Opa3syloT OJMH JeTaTe/bHbli an-
napar. Kaxkpas cryneHb MojesnH pakeTrhl HMeeT CBoH cOG-
cTBeHHbLIi nBuratenb (puc. 27).

HauGonee MowHbIM fiBJsieTcs ABHraTeab I cTyneHw, cno-
coOHblfi TONHATE M pa3’orHarh MOje/]b paKeThl JO HEKOTO-
pofi ckopoctH. Ilocsie ToOro, Kak Gyaer H3pacxojoBaHa OC-
HOBHasi YyacTh TOMJIHBa, ABHraresb | CTYymeHH BMeCTe C KOH-
CTpYKIHEH, BKAIOYammleli OMOPOMKHEHHble €MKOCTH, MOXKET
6uiTe oTGpolleH. [anblie moser MomelH pakers NpoOmoJ-
Kaercs nmpH pabotaionleM apurartese Il cTynenH, uMeronien
MEHBIIIYIO TATY, HO CIIOCOOHOM COOOIIUTE ObJieryeHHOH MO-
NesH paKeTbl MOMOJHHTENBHYIO CKOPOCTh. IJTOT Mpolece
NOBTOpsieTCs A0 TeX Nop, NoKa He HayHer paGorath mocies-
Hslsl CTYIEHb, KOTOpaf npencraBaser coboH OfHOCTYneHya-
TYI0 MOJEJb pakeThl, Hecyllyl Ha cebe noJyesmbiil rpys. -

Ha puc. 27 noka3sanbl HaHGoJiee XapaKTepHble KOHCTPYK-
THBHbIE CXEeMBl MHOTOCTYNEHYATHIX Mojelell pakeT ¢ Tak
Ha3blBaeMbIM [ONEpeyHHM (cM. pHC. 27,a) H DPOAOIBHBIM
(cm. puc. 27,6) nenenHsmu. EcaH umcno cryneneir Goablue
ABYX, MOJHO TaK¥e HCnoJib30BaTh KOMOHHHPOBAHHYIO CXe-
My C IIPOIOJBbHO-TIONEPEYHEIM AeseHHeM (cM. pHc. 27,8).°
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Puc, 27. CxeMb MHOroCTyNEHYATBIX Mojenei paker:

a — c nonepeusnM nenemmem I, II m_III ctyneueft; 6 — ¢ NPOACHLHEIM-

nenenneM I u I ctynenefi; & — KoMGHHHMpOBaHHaf® C NPOJC/BHEIM Jiene-

aueM { u Il crynesel u C nonepeuHHM JHe/leHHEM II u IH ctyneneh;
1 — noaesusfi rpys

JBUTATENK MORENEH PAKET
XAPAKTEPUCTHKH PAKETHOTIO HOBHUTATEJS

Cpeau cui, ODeHCTBYIOUIMX Ha MOJe/b PaKeTH, ocoboe
3HaueHHe uMeeT cuira TArH. Ee MOXKHO OnpenesHTb H3 K-
NepUMEHTa TpH TOMOULM IMPOCTOr0 MPHCIOCOG/IEHHS. Ha
puc. 28 nokaszaH CTeHA AJA SKCINEPHMEHTAJILHOrO Ompeie-
JIEHHS XapaKTepuCTHK PaKeTHbIX ABHMraresef, BKAOYAIOLLK
IMHAMOMETp H 3anMceiBaollee yCTPOHCTBO.

JluHaMoMeTp COCTOHT M3 CTepXKHs 2, KOTOpBIH MOXeT
nepeMeIlaTbca B HaNpaBJAIOMIHX BTYJAKax 4. Ha BepXHEeM:
KOHI[€ CTepIKHs HaXOiMTcA AepkaBKa I, B KOTOpOH 3a-

‘KpemJisieTcsi HCTbITyeMbill JBurateb (HJIH MOZe/b paKeTH ).

B cpeameii 4acTH CTEPIKHA YKpeIUIsAercs chennajgbHas KO-
JIoJKa 6, K KOTOPOH KPENHTCA cTpeNKa AHHAMOMeTpa H Iep-
Karelb KapaHgama 9 sanucwiBatouiero ycrpoficrsa. Ha oc-

a7



W/ HOBaHHH CTEHJIA YKpel-
JieHa IIKaJna JTHHaAaMOMET-
pa 7 ¢ OBYMS NOABHK-
HBIMH  HHJIEKCaMH
Mexnay konomkoin 5 H
HHIKHEeR Hanpasisomed
BTYJIKO#l 4 Ha CTepPXKEHb
2 HajeBaercsi CNHPaJb-
Has npyxuHa 8.
3anuceiBawllee ycT-
poficTBO COCTOMT H3 Oa-
pabana [I2, KOTOpHIH
|_» npmBopuTCs BO Bpaile-
7| 1 uue psurarenem I ue-
a pea peaykrop 10. Pe-
P : L -8 IyKTOp IOHHKAET CKO-
- pocTh Bpalllenust Gapa-
6ana, HanpuMep, npH

7] L AuameTpe GapabaHa .

[~ l 160—200 mm  cKopoctb
— ™., ero BpalleHusi IeJeco-
¢ ] SIEB 06pa3Ho HMMeTh He Go-
nee 30—80 ob/mun. B
_ KayecTBe JBHLATENs OJIs
L ] npusoaa Gapabana

yAOGHO  HCIOJb30BaTh
Puc. 28 Creup ans onpelefetss ppyKHHHBII MeXaHH3M

WTYER™
v

MacmTaGoB TATH H BPEMEHHM CYIIECTBEHHO BAHAET HA TOY-
HGCTb BCEr0 3KCIEPHMEHTA.

Jlpyrasi BaKHan XapaKTEPHCTHKAa PAKETHOrO0 ABHrare-
Jfi — NOJAHBHE HMIOynAbC THTH, TaK Ha3HBaCTCH
fipoH3BeieHHe TArH jpuraTenss P Ha Bpems €ro paGoTsi
{ 1. e

Pow= P-t, K2-cex.

P{\

Yenpbpwil
b ﬁwg&m—
Mempa b KO-
nocre oKOHYOHURA
4l O pabome! dbueamens
P
S

XapAKTEeDHCTHK PaKeTHOTO [BMra-
. TeJf:

! — pepxkaeka; 2 — cTepsmeHp; § —
npoBOAA HJS IOABONA TNHTAHES K BOC-
TNAMEHHTEMI0; 4 — HANpABIAIOIHE BTYJ-
KH, § — NONBHIKHEE MHIEKCH: 6 — KO-
nonka; 7 — IMKana JHHAMOMETpa; § —
npy¥uHa; 9§ — Kapanpam; J0 — peiyk-
Top; 11 — nBHraresb SalHCHBAKIIErO
yetpoiicrea; 12 — Gapaban

or naredoHa HIH JeK-
TpHUYECKHH TNpHBOA OT
3JIEKTPOIIPOHT PEIBATEIS,
KoTOpHfL obecneyuBaer
cTabHJABHYIO  CKOpOCTh
Bpauienua —33 u 78
06/MuH.

Ha ocHoBaHMM CTEHIA HMEITCH JBe KOJOIKH «3alHCh»

a

B
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10 70 430 460 450 450 420 230 b
2570 2560 2490 2060 1600 1150 700 Z80

]

Puc 29. [Ipadukn HaMeHeHHA TATH PAKeTHOTO
[BHraTeNs:

# «[lyck» nns nopgkaioodeHust NyAbTa MHCTAHIHOHHOIO YyIi-
paBlesnsi, ¢ KOTOpOro Iaercsi KOMaHJa Ha BpalleHHe Ga-
pafaHa «3anucb» H Ha 3alyCK pAaKETHOrC JBHratess
«[lyck». Ilepen skcrepHMeHTOM cJjenyeT HpoBepATh (IpPH
TIOMOLIH PA3HOBECOK) LIKaJlly AHHAMOMETpa, KoTopas onpe-
JenseT NpH 3anucH Macitab Tare peuratens. CekyHmome-
pPOM IIpOBEepsieTCs CKOpPOCTh BpallleHus Gapabana, 07 KOTO-
poH 3aBucHT MacuitaG BpeMeHH. TOYHOCTL ONpeneneHHs

38

a — xapaKTep KpUBOR BSMeHeHBd THIE, noayzaenofi Hph
sSamHCH Ha CTeHRe; O — rpadWx fAS PACIETA NOAHOMO HM«
OynbCA 0O fAHHWM SKCOEpPEMCHTA

Jlns uaMepeHusi NOJHOrO MMIyJbca SaMHCHIBAETCA KPH-
Basi MAMEHEHHs TATH JIBHraTeNs No BpeMenu (pHc. 29). Ilo
XapakTepHbIM TOYKaM Ha rpa)Hke MOMXHO yCTaHMOBHTS MoO-
MEHTHl HAUaja M Konpa paGoTn asHrareas. B mamnHom ciy-
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yae MOMeHTY Hayana pabOTH JBHraresis COOTBETCTBYEF
T0uUKa I, KOTOpPas W NPHHHMAETCS B AasbHefllleM 3a HYJb
orcuera BpeMeHH. OKonYaHui0 paGoTHl ABHraTelsi COOTBET-
CTBYET TOUKa 2. ;

Ilpu onpeseneHnH noJHOro MMNyAbca C AOCTATOUHO!M
AJiSl IPAKTHKH TOYBOCTHIO MOKHO HE YUYHTHIBATH BEC TOI-
nuBa G, W 3a MOMEHT OKOHYAHHS paboTel mBHraTens Ha
rpaguke MOXET GHTH IIpHHATA TOYKa 3.

Jinsi BHIUHC/EHHS [OMHOrO MMIYJbCA NEPECTPOHM rpa-
buk (puc. 29,a) B yZoGHOM mAs pacyeToB MacuuTabe
(puc. 29,6). BennunHa noOJMHOro MMmyJbca paBHAa ILIOIA-
ItH, OI‘PaHHT-IEHHOﬁ Kpueoéi P(f) H OCBI0O BpeMeHH, YMHO-
;zirét;gg Ha Kgacquuuemu Mmacurraba no ocam P u £ coot-

HHO. B wameMm n
e et o PHMEpe nAoOLAAbL IOX KPHBOH CO-

KOSQNDI{[IHEHT MaciTaba nokasblBaeT, CKOJMbKO egHHHI
H3MEpAEMOH N0 NAHHOH OCH BEJHUHHBI CONEPIKHTCH B Of-
HOMB MHJLTHMETpE,

IaHHOM cjJydae macmTab 1o o
Torpa mosnuwit mMnynse Gyger Sk e pene 06,

P =0,05-0,05- 2570 = 6,42 K2 cex.

ITpu pacuere mpyrux XapaKTepHCTHK IBHT'ATENA H Jer-
HBIX xapaKTepyich Monean OObIYHO HCOOJIb3YETCH BeNHYH-
H2 CpeiHEH THIH pPaKEeTHOrO JBHTaTeNs, KOTOpas
ONpENeNsieTC OTHOLIEHHEM MOJIHOTO HMMIYJbCa K BpeMeHH
paboTbl aBMratens

P
P =—3%, ke

BaxnbiM nokasatenem sekTHBHOCTH PAKETHOTO JABH-
rate/isi ABJISETCSl yneNbHas Tsara. [lox yaenpHod Ts-
O TIOHHMAETCS CPEJHAS TATA ABHrATENSl B K2, OTHECEHHAS
K CeKYHAHOMY pacxojy TONJHBa B Ke/cek ’

pyn - ch K2 - cex
G. °? Ke ‘

CekyHAHBE pacXxon onpemensercs Kak oTHOIIe-

G Kz
G.=—= =
& t ? cex
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Tsira H yfAeJbHas TAra paKeTHOro [BHIrATENs 3aBHCAT
oT Bueninero atMoc(eproro naejenus. B npenenax ot on-
Ho#t aTMochepsl IO NONHOr0 BaKyyMa OHHM MOIYT M3MEHHTDb-
cs. Onnako y ppHrarenefi Mojenei pakeT BC/AEACTBHE cpab-
HHTEJIBHO MalbiX BHICOT @OJieTa 3TH H3MEHEHHA HE3Ha'uM-
rTenbubl. [103TOMy IpH pacyerax JeTHHIX XapaKTepHCTHK
Mopeneh pakeT YAEJbHYIO TArY CYHTAKOT NOCTOAHKROH, COOT-
peTCTBYIOLLefl HOPMaJbHOMY aTMOC(EpHOMY NABJICHHIO.

Vaencuas TAra B OCHOBHOM OIpPENEJAETCS CKOPOCTBIO
HCTEUeHHs] ras3oB, KOTOpas, B CBOK oOuepelb, 3aBHCHT OT
TOIJIKBA KW KOHCTPYKTHBHBIX OCOGEHHOCTe# HABHrate.s.

CkopoCTh HCTeUeHHsi Ta30B H3 conjia JBHratels ¥,
cBsi3aHa C ynenbHoi TaArofi Py; COOTHOLIEHHEM

Va=2g - Py, Mcex,

rge g — ycKopeHue CcBOOGORHOrO naneHHs, paBHOe
9,81 mfcex?.

VienabHyio Tary, CEKyHAHBIH PAacxof TOIJIHBA, & CJENO-
BaTeJbHO, H CKOPOCTb HCTEYEHHS MOMHO DAaCCYHTaTh IO
JaHHBIM, TOJYUEHHHM H3 SKCIEepHMEeHTa. HeficTBHTENBHO,
SKCIIEpHMEHTaJJbHO MOXHO OINpENeNHThb:

— nONHbIi HMIYAbe ABHTATENs!, Pon, K2 -CeK;

— Bpems paGoTHl ABHraTeNs, I, cek;

— Bec Buropesiero toruuea, G Ke.

Tlo penuuunaM P o, t 1 G, npu nomoun ¢Gopmys, npHbe.-
JIEHHBIX BBILIIE, ONPENeNAT XaPAKTePHCTHKH IBHrartelss.

$OPMbl COMNEJ PAKETHBIX JABHTATEJIER

dopMa coma pakeTHOrO NBHTaTeNsl OKa3bBaeT 3aMer-
HOe BJHsSIHHe HA ero XapaKTepHCTHKH. Bxommas uactb com-
Jla BIVIOTH [0 KPHTHUECKOro (HaHMEHBINEro) ceueHHs NS
yMEeHbIIEHHA NOTEpb NOMMKHA GHITH CeNaHa BO3MOXKHO Go-
Jiee KOpoTKO# ¥ BMecre ¢ TeM maaBuofi (puc. 30,a). B 3a-
KpHTHYECKO YacTH COINIO Ileslecoo0pasHo cienath Takxe
6osee KODOTKHM H YBEJHUHTH YIrOJ €ro paciinpeHHs. Bau-
JKe K BHIXOJY H3 cOnJia yroii pacllHpeHHs HeoGXONHMO
YMEHBIIHTD, TAK KaK 3/iecb AOropaHde TOIJIHBA MEHee HH-
TEHCHBHO M YCJIOBHS PaCIIMpPEHHs NOTOKa 3aTpyaueusl. Ha
BHIXOJIE K3 COIJIa yroJd pacllHpeHHSA XenateJyibHO elre
YMEHbIUHTb, YTOOH CHH3HTb PaJHAJbHYIO COCTABJSIOULYIO
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ckopoctr notoxa V,, XoTopas He naer TArd. Jlns.cEHkKe-
HHSI NOTEPb TATH CJefyeT, YTOOH Bech INOTOK Fa3oB HMeENR
HanpapjlIcHHe HCTeYEeHHA, COBNAfaIoOliee C OChbI0 MOIEHH
paKeTHl.

[lo Texnonornuecknm cooGpaxkenusiM sl Mopjened pa-
Ker ynoGRee aenath pacHIHpSIOIIYIOCSH YacTh COIVIA B BHIE
KoHyca. Onnako Gosee BHIOAHMM SBJISETCS cOmno, ¢opHa
KOToporo noxasama na puc. 30,6. Ilepexon ot Gomabuioro

Krmmreecane

R

D s

o ¥

Pac. 30. ®opma conna pakeTHHX [BHIaTesed:

— € porvepeR TArM Ha COSRAHHE DAAMANBHBX TedeHHil ra-
38; 6 — ¢ MaJHMH NOTepAMEH

yrjla pacHi¥MpeHHs Y KPHTHYECKOrO CeuyeHHs K MalOMy YIay
Ha cpe3e 31ecb MOXKHO BHINOJHATb NO JAyre OKPYKHOCTH.
; IlpH 3TOM AJMEA COMJIa M NOTEPH HA pajHANbHOE TeYeHHe
COKpalllaloTcs A0 MHHHMYMa. | )

XAPAKTEPHCTHKH JIBHIATEJIER
MOIENEA PAKET

PakeroMopenucraMu WHPOKO HCNONB3YIOTCSI DaKETHHIE
ABHraTe/H, CHapsiXKeHHHE B KapTOHHBLIE TMJIb3bI OXOTHHYMbUX
narpoRoB xaan6pa 12 MiH B rHAB3B CHTHAJNBHLIX PaKerT.

ConnoM Taxoro pakeTHOro HABHraTeNsi CJAYXKHT OTBep-
CTHE B NOHBUIKEe rAJb3H, NpefHa3sHaueHHOe [Jif YCTAHOBKH
Kancioisi. Takoe conio umeer LHIHHAPHYECKYIO CTyMEHYa-
Tyio ¢opmy (pmc. 31), KoTopas HEGIAaronpHATHO BJHAET
Ha Apomecc HCTeYeHHS ra3oB, HECKOJBKO CHHIKAs XapakTe-
PHCTHKH JABHraTeis.

B xawecrse TOnAMBa N5 ABHraTesnell Mojeseii paker
IIHPOKGE PacHpOCTPAREHME NOJNYYHJIa CMEch H3 CEJIUTpH,
yrag n cepu (CYC) caenyiomero cocraba: ¢ 5%

cmalc--l-!l-62%

¥rom axTEBmpoBamEnfi . ., . 28%

Cepa & . o v « v s - = . 10%
. ]

% D |
15% &
10, S

it xapronuyio rraesy [K-12 nns T'CP:

Puc, 31. Paketnuii merratenb, CHapsIKeHHHR B |

1 — sarnymika; 2 — TOWIEBO; 3 — HATANLHAS NOBEPXHOCTh
ropesnn; 4 — comio

TonJHBO TaKoro coctapa GeaomacHo B oOpallleHHH H 103BO-

‘JIstleT NOJYYHTb ABHraTeld C XOPOLIHMH XapaKT€PHCTHKAMH.

B rabauile NpHBEAEHbB OCPERHEHHBE XAPAKTEPHCTHKH
HECKONBLKHX paKETHBIX ABHraresieil, CHapsKeBHbIX B KapTOH-
Hble THAbaB Kaaubpa 12 u curnajbholl pakerbl. B kavecTse

Ta6nuna
XapaxkTepHCTHKH PaKeTHHX pBuWrateneii pom Monened
I I'nassa
Kopnyc nprrares xan:g:zam CHIHANBLHOR
HanrMmeHoBaBHE (TK-12) ?arxée;g)g
XapaKTepHCTHK
TMoaubifi Bec CHapKEHUOTOs IBUTa-
qensg Gp K& . = « « o & = « @ 0,028 0,052
Bec TonnmBa Gypy, K2 . . 4 s & 0,019 0,03
[Monueli uMnoyJAbc  ABHraTeas Fpans
KELEK . o « o o o = = = « = 056 1,43
Cpepusisi TAra, pa3pMBaemMas JBHTa-
teneM Pep, xke . . - R 0,70 1,46
Maxcamanbeas Tira peuratenst Puaxes M_.l ‘-—“"'23
Kz . & om ow 5w B 0N 1.20
Cexynnnbiit pacxon tomnusa Ge, #2fcex. 0,02 ,039
Ke. Cex. ot 375
VYoenenan Tara Pyw —— (7 A
CKOpOCTb MNCTEUEHHs rasoB H3 COMJa
nearatens Va, sfeex . . . . 4 290 368

4‘3; i



TOIJIHBA KCNONBb3OBajack cMeck THna CYC onucaHHOr®
BBIIE COCTaBa.

M3 tabGauilbl BHAHO, YTO IO BEJHYHHE NOJHOIO HMITYJIb-
€a B COOTBETCTBHH C KilaccupuKanueli (cM. IpHIOKeHHE)
JBHTaTeNb, cHapsikeHHHi B Kopnyce I'K-12, moxHO oTHE-
CTH KO BTOpPOMY KJaccy, a JBUraTe/ib, CHAPSKeHHBI B KOp-
nyce I'CP, — K TperbeMy Kiaccy.

Cpabuup 3uauenusi P ,,, u P, MOMKHO YBHIETb, UTO
MaKCHMaJIbHAsl TAra NOYTH B ABa pasa MNpPEBLINIaeT Cpefi-
#1010. Ha puc. 32 u 33 rnipusenensl rpaQuKd H3AMEHEHHS T~
rH pakeTHelx npurateneil ¢ TonnusoM CYC. Ha rpaduxos
BHJHO, 4TO XapaKTep HapacTaHHs TACH Yy pasHbIX ABHrate-
Jieit NpHMepHO ONHHAKOB: CHayala IPOHCXONHT IJaBHOE
HapacraHie TArH C HEKOTOPHIM 3aMeJJIeHHEM -NpPH LOIXO0Je
€€ K MakcHMMalbHOMY 3HAUEHHIO, a4 3aTEM TAra Pe3Ko mna-
H3ET O HYJA.

Takof xapaktep H3MeHeHHs TArH OGBACHSETCS TeM,4YTO
1o Mepe BLHIFOPAHHS TOIVIHBA IPOMCXOAHT YBEJHUEHHE ILJIO-
Lagd nosepxsHocTH ropednsa. HauGonbwas nyouiage mno-
BEPXHOCTH FODEHHS TOIJIHBA NOJyYyaeTcsi B MOMEHT, KOTJa
HaYMHAIOT BHIrOpaTe NOCJAEAHHE €ro CJOH, HNpuIeraiollHe
HEIOCPEACTBEHHO K CTEHKAM KOPIyca ABHIaTeJf.

Ha pHc. 32 nokaszakbl KpuBble W3MEHEHHS TSTH, NOJYy-
YeHHblE JJiSi ABYX OZHHAKOBHIX asurarenehi.- OHu mocraTou-
HO XOpOilO COBNAAAMT.

Wuoraa napacranne TATH [BHraTeNisi NPOMCXOXHT He
naBHO (pHc. 33, MyHKTHpHAs KpHuBas). JTo sBJeHHe O6B-

HAETCA HEONHHAKOBOH IJIOTHOCTBIO 3apsifia (TOIJIHBA) H
YKa3bBaeT Ha HEOGXORMMOCTb TUIATENBHOTO €ro0 HPHIOTOB-
JieHHs] H HaOHBKHM B KOpIyC JBHTFATEJS.

BbIBOP U PACYET
KOHCTPYKTHBHbIX XAPAKTEPMCTHK
MORENH PAKETbHI

Jns nonyuennst or Momenm pakeTl KeJaeMHX NOKa3a-
Telleli HEAOCTATOYHO BHIGHPATL ee NapaMeTphl, pPYKOBOACT-
BysiCb TOJMBKO KaYeCTBEHHOH KADTHHOH BJHSHHA TOrO MJIH
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Puc. 32 Ipaduk usMeHeHHs TATH DPAKETHOTO IBH-
ratens ¢ ronasBoM CYC B gopmyce TK-12
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Puc 33. Ipadur u3MeneHus Tsry pakeTHoOro JBH-
rateas ¢ ronausoM C¥C B xopnyce I'CP
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HHOrO NIapaMeTpa Ha ce JeTHHe cBoficTa. KoHcTpykTop noa--

KeH yMeTb BHIOHPATh HaHGO/ee PAHOHANBHYI0 KOMOHE AIlHI0
OCHOBHBLIX XaDaKTEPHCTHK H ONpeneiATb HX BEIHUYHHDL

XAPAKTEPHCTHKH COBEPLUEHCTBA MOIEJH

OcHoBHO XapaKTEPHCTHKON, INOKAa3bIBAIOMIEH CTeneHb
COBEpPUIEHCTBA KOHCTPYKLUHH MOJENH, SIBJASIETCS O THO CH-

TeJApHBA Bec TonauBa G, KOTOpHI onpenensercs
COOTHOLUEHHEM

rae G, — BayasbHBII BeC TOIJIKBA:
Gy, — cTapToBLIfi Bec MOMIEJH.

Uem Gauxe pequynna G, K efuHHIE, TEM BHIIE COBEP-

_IIEHCTBO MOAENH. ¥ MojeJeli pakeT OTHOCHTE/bHBIE Bec TOM-

n4Ba obblyHo pasen 0,25—0,35.
Jlpyroit BaxuOk XapaKTepHCTHKOA MONENH SIBISETCS T fi-
roBoopyxeHHocTb P, onpexensiiomasn, BO CKONBKO paa

TAra IE?HFETE.HH MOJAEJH pakKeTH P Gonpuie €e HadyanbHOoro
Béca o

=, P
P —_ 'Go— -
Y mopeneil paker TAra Ha NPOTSIKEHHH TIONETA MEHsSIeTCS
B OyeHb LWIHPOKMX npepenax. [lostomy B pacuerax ymobuee

110/1b30BATBCA ' CPEAHEH BENHYHHOM TATOBOOPYKEHHOCTH Py

. - _ Py
Pop= 2.

¥ mopenefi paker BesiinuuHa P, 06blYHO KoneGsercs OT
7 mo 10.

Ornocurenpbhnifi pacxon TonsuBa (; H TArOBOOPYMKEH~

HOoCcTk P, XapakrTepHayioulie KOHCFPYKTHBHOE COBEPIHEHCTBO
MoJiesiH, CYIECTBEHHO BRHSIOT HA €& JIeTHBIe KauecTBa —

" BHICOTY H CKOpoCTh nosera. [losToMy Bec KOHCTpYKUHMH MO-

HeJH paKeThl Bceraa JoJKeH OLITb 1O BO3MOXHOCTH HaH-
MEHBbIHHM.

%

5

e ¥ PACYET WUEHTPA RABJAEHHS
HEONEPEHHOA MOAEJIH PAKETHI

Fciax nonoxenHe IEHTPa TAXKECTH MOXKHO ONpeesiHib
HOCTATOYHO NpocTO GalaHCHPOBKOA MOAE/H, TO NOJOXKEHHE
HEHTpa NABJIEHHS MOMKHO OIPENEJHTH JHLIb SKCNEpHMEH-
Ta/ibHO — IPH NMOMOLIH TPORYBOK B a3pOfMHAMHYECKOH Tpy-
6e WJIH NMOACUMTATh N0 NpHOJHIKEHHBIM (GOpMysiaM C nocTa-
TOYHOH ANAA TPaKTHKH TOYHOCTBIO.

PaccMOTpHM TaKie NPHOJIHKEHHbIE COOTHOIIEHH S, N103BO-
JSOUIHEe OCTATOYHO NPOCTO ONPEHEJIHTh IOJIOKEBHe L. .
HeONepeHHOro Kopnyca Mojend pakerbl. [ljis nanbpHeRmnx
paccyXneHuii BBeIeM HEKOTOpHIe MOHATHA H OGO3HAYECHHS.

3a HayaJo oTcueTa BCEX BEJIHUMH HA MOAENH DAKETH! Npit-
MEM HOCHK roJioBrol yactH. ByneM cuuTaTth, 4TO 1. A. pac-
fIOJIOKEH Ha MPOAOJBHON OCH MOJENH PAKeThL

OgHollesHe pacCTOSTHHA OT HOCHKA MOJEJH pakKeTH IO
. A Xux K QJIHHE MOAEaH pakeTs Xx HasoBeM K03 u-
HHeHTOM INeHTpPa HaBAEHHSA

Cu.n. i X;—:-

3uas Benuuuny Cuz H AJHHY MOJENH PaKEThl, MOXHO
onpe,uem?u'rb NoJIOxKeHHe 1. [l Ha NPOAONbHON OCH -MOAEJH
paKeThl

Xu..u.. == Cu-n- o er

Ecnu Kopryc MOeNH paKkeThl COCTOHT H3 KOHyca H. Uii-
nunzapa (puc. 34), Besmunny ero Kos(ppuiluenTa UeHTpa-AaB~
gennsi C yx NPHOJIHKEHHO MOXHO ONPENeNHTh MO - SMIH-
pHuecKoi ¢opmMmyne

0,014 - M
Cix. =310027"aly ’

Xq— Xin — ypaMHEHHE NHIHHIPHIECKON HagTH

Ay = ,
A& n iz Kopmyca; -

K i s
Ay = .. — NONHOE yJJIHHEHHMe Kopnyca; -

0. — YroJ aTaKd, rpajgychl. -

Jlns MomeJeli pakeT MaKCHMAJIbHBIA Yrofl aTaKu QOHYIH
se npeesimaer 2—5° OnpefielHB BeauuuHy KospuUHenTa

C ., HaiiieMm IoJoxeHHe I, J. Ha OPOAOJbHOA OCH MOXE-
JIH paKeThl
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| A geny paketl A,. M3
rpaHKka BHIHO, YTO

e a” | JUIHHA KOHYCa rOJIOBHOH
b 2 A YacTH. OUeHb MaJjl0 CKa-
7 2 3bIBAETCA HA BEJHUHHE .

Cix,a OCHOBHOE BJIHS-

/

!

Xﬁ.z. = CII:-A- - Xu-

3amernM, ut0 Cr.n. BO3pACTAET C YBEJIHUCHHEM YIJ/a aTa-
KH, HO He npepnuiaer seauuuny 0,5, COOTBETCTBYIOUIYIO IO-
JIOXKEHHIO 1. [. IMaAKOro LHJAHHApA.

!
€ Xk Zom
o K i
Xun - U1 kopnyca
I A
Yy °
K> UL KoWyea® 3
5

Puc. 34. Cucrema oTcyeTa BeIMYHH, XapPaKTEPHIY-
omux GopMy Kopnyca MOIENH PakeTH

Ha puc. 35 nokazan rpapuk HaMeHeHHS] Kos(pdmuiueH-
Ta IeHTPa AaBJIGHHS HeONlePEeHHOro Kopryca MOjesH pake-
THl IJIA pAa3HBIX YIJIOB aTaKH H YIJHHEHHHE KOHyCa 10J0B-
HOM YacTH Ay, B 32BHCHMOCTH OT YAJIMHEHHS [HJIHHADHYE-

CcKOH YacTH Kopnyca Mo-

92
HHE OKAasblBAWOT JJIHHA

HHJHHIPHYECKOH 4YacTH

a9t

H BeJHYHHA YI/1a aTakH.

Ecnu  uwnunapuue-
CKHM# KOpHYC Mojen# pa-
KeThl ¢ TOJIOBHEIM KOHY-,
COM 3aKaHYHBAETCA KOp-
MOBHIM CyxeHHeM (CM.
puc. 26, Bapuanrt 8), 70
3TO HEOGXOAHMO Y4YecTb
IPH onpeieNeHHH KOo3(-

L’i i

Ui 0 J0 . o

Puc, 35 Tpadux usmenenus xoad-
thunyenta UEHTpa NaBleHHS Heone-
PEHHOIC KODIIyCa MOJIENH PaKeTH B
33aBHCHMOCTH OT YIONHHEHHA ee WM-
JANHAPHYECKOH YyacTH

43

KOpriyca MONEJNH pakKeThHl -

t

¢dunmenta Cuz . B 9TOM ciiyuae ero MOXKHC PaccHHTATL 110
npuBefieRHOA (opMyne 6e3 ydueTa CyMKEHHs KOPMOBOH da-
CTH, @ 3aTeM IOJyUYeHHbIl Pe3y/bTAT HYXKHO YMEHbIUINTL Ha
156—20%. )

PaccMOTpHM KOHKpeTHbI NPHMep ONPENEJEHHs NO0JO-
KeHHA 1. O. HeonepeHHOH MoOje/H PakeTol, y KOTODOH:

— yAnHHEeHHE IHJIMHADHYECKOH 1YacTH Kophnyca Ay=18;

— nonuoe yanuHeHue A, =20;

— JHAMeTp MHzeNs MOMIE/H dyun =2,5 co.

[Ipunueas -yron atake o=3°, HafjeMm:

_ 0014-20-3 _ (g

K 0,014-AK'G
T 330,027-3-18

wa. = T30,027 - aby

Torapa paccTosHHe OT 1. A. O BEPIIHHBI I'OJIOBHOT'O KoHnyca

XK = Cun M * G =0,19-20-25= 9,5 ca.

ONPENEJIEHUE NAOWANLH
CTABHJIH3ATOPOB MOIEJH

Jlnsi 3TOro pacyera AOJKHO OblTh H3BECTHO B3aHMHOE
noJioeHHe I T. H I A. Kopryca MOaeliH pPaKeThl.

FEcau 1. A. Kopnyca JIEXKHT N03aAH I. T. MOJEJIH DPaKeThbl
(X 52 >X ux) H paccTOsHHE MEXAY HHMH JOCTATOYHO IS
oGecrieuenHst yCTORYHBOIO NOJIETa, TO MOJEJb PAKETHl MO-
#eT GuiThb Ge3 cTabuiausaTopoB. B NPOTHBHOM ciydae Iist
CMellleHHsi I. A, Hasaj MoJelb PakeThl cHaGHawT cTabu-
JIH3aTOP AMH. .

HapnexaumM noA60poM NJOMagH —CTaCHIH3aTOPOB
(omepeHMs) MOXKHO Il JI. ONePeHHOH MOJeNH PaKeTsl pacro-
JI03KHTh TIO32/K 1. T. HA HYKHOM PaccTOsSHHE H 3THM 00ecue-
YHTh HEOBXOAHMBIH 3amac YCTOHYHBOCTH, KOTODHIE oOnpese-
JsieTcsl PACCTOSHHEM MeXKAy Il Jl. H L. T., BEIPAXKEHHBIM B
npolleNTax OT MJIHHBI KOpIyca MOJIENH PaKeTbl X, T. €.

— i B 7(.\4‘?.1
C = (Cun. — Xus) - 100%, Xy -—K—:*
rie Cun B Xir.— COOTBETCTBEHHO KO3GQHIHMEHT HEHTPA

HaBieHus H Ge3pa3MepHasi KOODIHHATA LEHTpa TSAKECTH
BCEif ONepeHHOM MOJENH, ompejelsieMas OTHOLIEHHEM pac-
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CTOSIHHS OT HOCA MOJIEMH PAKeTH( IO LEHTPa TANECTH K JllH-

He Kopmyca.

Ecan no stoit dopmyne sanac YCTORUMBOCTH HOJyYaeTcs
CO 3HAKOM MHHYC, TO MOIEeJb pakeThl HeycTORUHBa, eclH CO
3HAKOM INIIOC — MO[eNlh PaKeThl YCTOHYHBA.

= Kz

P uc. 36. I'eoMerpHyeckas cxeMa MOAENH PaKeThl [ns on-
pefencuust norpeGHOM nAoOWamH crTaGUMIM3aTOPOB

¥ Mopenefi pakeT sanac yCTOHUHBOCTH AOJXKeH GHITH HE
meHee 20—25%. 3nasg ero W NOJNOXKeHHe il. A, CTabuu-
3atopoB Xy (puc. 36), noTpeGHYIO MAOWAAb ORHOTO CTa-
O6uinzaropa NpubGIHIKEHHO ONpeleNsloT no ¢opmyJie

Xur. +001C—CE,

o= 0,4 * = ———cM?,
cr arx * Ka X 0,01C — Xar. (4 4

rae d,,, — AYAMeTp MHIENs KOpIyca, CM;

s N

Xy, = ~5—— 6e3pasMepHas BeJNHUHHA IOJOKEHHS
K LEHTpa TAKECTH;

CcT ¥
o = ;,: — GespasMepHast BeNHUMHA IOJOXKEHHS
OeHTpa AaBlieHus crabunusaropa;
Ko —xospduument, xapakTepHayroniuii

MOABEMHYIO CHAY KOpmyca MOjelu
pakerH u cTabHIM3aTOPOB, onpene-
nsieMblii M3 rpadwka (puc. 37) Aas
SHAYEHHS @, NPHHATOTO NPH pacue-

Te Cux' (CM. BBImIE).
HIas ynpoutennst pacueros wa puc.” 38 npusenen rpaduk
HaMeHeHHs kos(dunuenta Ko, pns pasubix Bemmuun C55%
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npu X5 =095 B 3apu- :
cuMocTH OT kosdpduium- 47 s~y ]
eHTa IEeHTPAa JaBJeHHS [F e =
ONEPEHHOH MOJENH pa- 05 ""'-:-__...
ketel. Onpenesns 1o ' L la®
3TOMYy rpadHKy BeJIHuH- a ? 4 [ #

HY Kecx, noTpeGuyio nito- Puc. 37.Tpaduk namenenun Kesddn-
ank OfHOrO mepa CTa- yuyesta Ky (crabunssatopm  mMomens

GHH3aTOPd, MOXKHO BEl- pakerThl — NfoCKas TUIACTHHA)
YHCJHTD no npocToH Koy
¢opmyne b = - (
- 5. b
er = Koy » Ka - dzmm- 4
J —

PaccmorpuM  KOH-
KpeTHbl/i TIPHMEp OIpe- ,
Aenedus neTpefHof nJo- .
agH cTabuaH3aToOpOB
s obeeneyeHus 3amnaca
yeroiiuuBocty  C=20%, jii
BOCIO/Ib3@BABIIHED faH- M [€T=T=7=1~1—1 7,1'
HBIMH H Pe3yJbTartaM 5 : // ,r
pacuéta H3 npepbnyile- - v/ /4
ro npuMepa. a4 - 1

Ilyctb usBecTHO, UTO 4 / 1
I[. T. MOEENH PAKETH OT- // ;

1
1
1
I
!

CTOHT OT BEePHIMHBI TFO- g7
JIOBHOTO KOHyCa Ha pac- _
crosiuE X nr. = 102, @
(cm. puc. 36). o /
1. Onpenenum 6e3- 1
pasMepHyl KOOPAMHATY gp .
. T. MOAeJ# paKeTH y 1 i
I 1
Gt 62 03 !
o 4z o0+ 405 A 98 0

~
-~
1
N
£

£he

B Xur.  V0dynn __ 05'
Ko = = B

9. Hafinem aanac yo- —€eefo———-o0—-—o—-——F

TOMUHBOCTH  HeOlCpeH- / / [

HOR MOJEeNnH paKeThl & Y A1, kopayca UT U1 rroder parems!
BHIACHHM, HeoOxomiMa Puc 38 -I‘patbnx IJig  ONpeReNeRHs
7IH YCTAHOBKa CTa0H.TH- Wwiolllagy cTaGUIHIATOPOE MOJENH
34TOpPOB PAKETH




C = (Cin = Xux) - 100% =(0,19—0,5) - 100% —31%.

INonyyennas Bemnumua umeer 3H3K MHHYC, CJIeIOBATEJIBHO,
HEONMEepeHBass MoleNib pakeTsl Gyner HeyCTOHYHBORK.

3. M3 KOHCTPYKTHBHEIX coobpaxeHnii 3ajanuMmcst moJo-
JEHHEM Il. JI. CTAGHIN3ATOPOB Ha NPONOMALHOH OCKH MOJENH

Paxetst X{'5 =19d,,, H onpene/nm Ge3pasMepHYIO KOOpIH-

CT
HaTy 1. I. cTabuin3aropop Xgx.

— X°T 194, 5
cr wr _ uy
. = X = Ny 0,95.

4. IlpuauMas yron ataku a=3° no rpaduky puc. 37, on-
penenum ko3db¢uupent Ko

Ko = 0,62.

5. INoncunTeiBaeMm HEOOXOMHMYIO IIOALS CTAGHIIN3ATO-
poB

Xur. +0,01C—CX |
= =——=0,4-2,52.0,62.
X‘,":E 0,01C — Xu.1- 0.4-2, ’

Se: =0,4d>,, - Ka

0,5 0,01 - 20—0,19 "
" 0,95 — 0,01 - 20_@-—3,16 cM2.

Takum o6pasowm, nas obecreuenns 3afaHHoro aanaca VCTOH-
uuBOCcTH (C=20%) naowans omioro nepa crabuiuaaropa
Ao/xHa GBITh He MeHee 3,2 ca?, eclH I 1. ero OTCTOHT OT
OCTPHSA TOJIOBHOTO KoHyca Ha paccTostHui XS = 194 —

I'eomerpuueckasn topma mepa crabuaH3aTopa B naane
NPHHUMNHAJIBHO MOXKeT OHITh JI0GO0L.

OMNPEIEJIEHHE XAPAKTEPHCTHUK
MHOTOCTYNEHYATOR MOJIEJH
PAKEThI

Muoroctynenuatas monens pakeTnl O0BIYHO OTJIHYaeTcs
OT ONHOCTYNEHYATOH HANHYHEM HECKOMBKHX <IIOSICOB» CTa-
GunusaTopos. Takoe pacnonoxkenme CTabHNH3aTOPOB BHO-
CHT HEKOTOpble OCOGEHHOCTH B pacuer XapakKTepHCTHK MOme-
JH paKeTHl.
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Ha puc. 39 nokasana CX€Ma MOJeJH [BYXCTYNEeHYaTOol
AKETLl, y KOTOPO# KaXIas CTymeHb HMe€eT CTabHNIH3aTOp L.
ﬂnn 06ecrieyeHHs HOPMAaJIbHOrO IOJeTa HY2KHO, 4TOOB MO-
Henb pakéTH @ BTOpas ee CTyIeHb HMeNHu HeoOXoAHMHE 3a-
nachl -ycTOHYHBOCTH, CyuTas, YyTO NOJOMKeHHe . T. H3BECT-
HO, PaccMOTpPHUM Ha npuMepe, Kak onpenenure kosbduiureHT
LCHTPOB laBJeHHS H NOTpeGHble NNOLANH CTaGHIIH3aTODOB

I crynews
> -
”~ ~ HUR OmdeneHuR
eamena I Cmynent
e Xy,
- Xug—"" /
< Xy1y >
] % _6_. _é)_ 2 _?__ o
\0
P e Xﬂ .
€ ﬂ.’:y L _\g g 3
Bl Ay -
X, =
< = Xg1 F
~ "
Temgnewy

P Hc. 39. TeoMerpuueckan cxéma momenu HNBYXCTYREH-
YaToH pakeTs

KaXIOH CTYNeHH NPH 3aaHHBIX 3anacaX yCTORUMBOCTH.
Tlycte pasmepn kopnyca 7 u I/ CTYIEHEH TaKKEe HIBECTHH.

Pacyer ynobuee pectu co I/ CTYNEHH B CJEAYIOLIEM IO-
psajKke.

1. PaccMarpuBas I/ cTynens xax OJIHOCTYIIEHYaTYI0 MO-
Lelb PaKeTbl, ONpeNeNuM KOIHIHEHT HEHTPa AaBJCHHS
Kopnyca Il crynenu

K o, 004 hy.a
UL 2 = 3—T+ ,0—27—-‘;_11&;.

B sroft popmyne u nanee nugexent 2 u 1 03uayaior COOTBET-
CTBEHHO NPHHARJIENKHOCTL BeJMdHHBI KO [T wmmx I crynens.

3areMm, HCXONSI M3 HeOGXOIMMOro 3amaca YCTOAYHBOCTH
C,, 1o popmyae uan no rpaduky (cu. puc. 38) pacCYHTHBA-
eM notpelHyi0 niomank craGunusaropos /! crynenn
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Scrz = 0,4dim « Ko - Xur2 +0,01C; — :1(.1.2
va 2 0.0[('2 e :’}II.T.E

n-n.2

Ha srom.3akanuuBaerca pacuer I/ crynenm. :

2. Ilpu pacuere / cTyneHH yuteM HaJHuHe Ha ee ‘Kopnyce
CTaGHIH3aTOPOB, NprHaLIexawax /1 cTynesyn (cm. puc. 39).
B cBsiau ¢ sTum nopsigok pacuera / CTyneHH OyIeT HecKOJNb-
KO HHBIM.

Cuayana onpeneuM Ko3(pduIHEHT HeHTpa nasjenus [/
crynenu Gea ydera-craGunusaropos {1 cryneny ( puc. 40,a)

< — 004-hy -a
W S 0T - e i

Janee onpenenum kOadpdunpeut nenrpa JaBieHus Kopnyca
I crynenu ¢ yyerom crabunnzaropos /1 crynenn (pwuc. 40,6)

Con —-S ___‘ (Xf:n. (2 —1} _X“'T'l);o'qdaun'[(‘a (Xu-'r.l 3 C:l(-ﬂ.-l ) \
i L 0.4d Em,u * Ko + Serp LR
+ XIJ.-T.I )
I cmynexiy’ Jurun pasdenesun
-~ = ™
— 7
v
T cmynens
a
© fluHunA posdenenus

"Puc 40. Komnchopka monmenedt paxer:

* @ — peonepeHHHHA kopnyc ! crynemm: 6 — xof)'n'yc I cry-
NMEHH MOAaelH DakeTH ¢ onepeHHolt I/ cTynembio
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rie Scie — MJIOMANL OLHOTO Nepa crabunusaropos I/ cry-
meHu;
T

Xo. @y = ;:-2 — GespasmepHasi BeJHYHHA IOJIOKEHHUS

UeHTpa JaBlieHHs craGuausatopos II CTYIIeHH OTHOCH-
Teasno [

X — X1
Yurt = —5= — 0e3pa3MepHasi BEeJHUHHA TNOJOMKEHHS LEHT-
K

pa TamxecTH [ cryneHw.
Ocranbabie 06o3naYeHHs Te XKe, YTO H B npenbnymux ¢op-
MyJax.

Hakoner, 3uas Cuz1” H 3a1aBasich M3 KOHCTPYKTHBHBIX
CoOGpaxenuil Ge3pasMepHOll BENHUHHONK NOJNOMKEHHS L. II.
crabuauzaropos 1 crynenu

3

yer » — ‘n.n.! 5
gl —
Hal Xy

maiiieM mnoTpebuyIO hnoma.nb crabunusaropos I cry-
nefn Sy . s

o X\ \-+ 001, — " e
S =04 - dfmn « Ka = nrl o G 121

>

Xioat = 0.01C, — Xagza- =

s
£

3KCNEPHMMEHTAJILHOE OTIPEJIEJIEHUE
CTATHYECKOR YCTOMYMBOCTH
MOJEJIH PAKETHI

[TonokeHue L. . HA MPOROABHOH OCH MOJENH paKeThl,
3anac CTATHYECKOH yCTOHYMBOCTH, NOTPEGHYIO HJOLLAIb CTA-
OUJTH3aTOPOB H T. M. MOIKHO OonpenesiMTe HE TOJNBKO pacyer-
HEIM IyTeM, HO K NPH NOMOLIH HECJIOKHOrO. 3SKCHEpPHMEHTA.
Jlns 3TOr0 HEeOGXOAHMO HMeETh BEHTHJIATOp € HanpaBJislo-
MM HacaJKoM H npucnocobieHde (cTena). ang cBOGOIHOM
NIONIBECKH MOJENH pakeTbl p IIOTOKE BEHTHJATOPa, KAK 3TO
fokasaHo Ha puc. 41. IToasecka nosxea obecneydBATh BO3-
MOXKHOCTP BpAaLIEHHS MOAEJNH pakKeThl H NEepeMen[eHHs OCH
OOJBECKH BJAOJIb NPOAONLHOH OCH MOJENH pAaKeTHl.

Ha puc. 42 nokasana KOHCTPYKIHSI y3/la NOJBECKH: OCh
HONBECKH COCTOMT H3 ZByX nonyocefi. Huxnnas moayocs cBo-
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GOMHO BpALIACTCS B ONOPHOH BTYWIKE, 4 HA € BCPXHEM KOHLE
prerl.ueu llH)KllHl:{ JOXEMEHT, Ha KDTOpLIL"[ JIOHTCH KOpnyc
MOIENH PAKETLI.

vﬁcpx:mﬂ noayock csof0/iHo BPallaeTcs BO BTYJKE BEPX-
Hell NepeKNaaHHK CTEHAa, 4 CIHpanbHad NPYKHHA, HajeTan
Ha BEPXHIOI NMOJYOCk, MOCTORHHO oTHKUmaer ec suuz. Ha
BEPAHEM KOHLE BepXHEH NOJYOCH pachodoMeHa PyKORTHA W

PHc 41, CTenn nns onpenedenys XapakTepHCTHE YCTOIMMBOCTH
MOIENH PaKeTh:
I — BeNTHARTOP: 2 — CTeml; § — OCb NUNBECKM MOREN: 4 — TIKaaa;
8§ — crpenxa

CTpEeKa, KoTopasn ONHOBPCMCHHO OrpaHyuHBAET [epeMelle-
HHE BEpXHER NoNyocH MOR AeficTBHeM npymunol. Ha num-
HECM KOHILE BEDXHEH NONYOCH VKDENJIEH BEDPXHHE NOMEMEHT,
NPH HOMOLIH KOTOPOIO KOPIYC MOIEAH DAKETH [OJKHMACT-
Ol K NIHMKHEMY JoXemeHTy. Jlas Toro yTo6H Ha cremne Mo-
HHO OHIMI0 YCTaHABNHBATE MOIETH PAKET ¢ KOPHyCaMH pai-
JUYHEIX AHAMETDOR, JOMKCMECHTH 1ENeco0GpasHO HITOTOBHTH
H3 MATKOrg Merannia. ﬂ.lu{ VCTAROBKH MOASHH pakersl Ha
CTER JIOMEMEHT BEPXHEH [HOMYOCH pPYKOHTKOR OoTBONHTCR
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seepx. Kopnyc mojean pakersl
KIage1cs Ha HHXHHH J1OMCe-
MCHT H [NOJMAMAETCA K HEMY
BEPXHHUM MpH TOMOUIH NPYIKH-
HHI

B nonere Moniesh PAKETH CO-
BEPWIACT YIrNOBLIE NEepEMELCHAs
OTHOCHTEALHO cBoero 1L a. Ha
CTCHAE MoOJedb pakersl IMEeer
BOZMOMHOCTE OTK/JAOHATLCA TONbL-
KO OTHOCHTEIBHO OCH MOJBECKH.
Ilepen nposelenseM onpiTa On-
peneniM ¥ OTMETHM Ha Kopuyce
pakerhl NoJOKEHHE ee 1L T.

Yeranopns Mojeib pAKerH B
notoke BenTwamtopa (puc. 43),
YTOGLL OCh NOJIBECKH HAXOAHIACh
no3aiy 1. 1., OTKIOHAM €& B JI10-
Oy10 CTOPOHY 1IPH NOMOIH  py-
KOATKH Ha HECKOJALKO rpanyCcoB
u oThyCTHM pyKoATKY. Ecan mo-
Jedb paketsl yerofiunpa, ouna
BEPHETCH B MEpBOHAYANLHOE NO-
JOMEHNE, 4T0 JAerKo Halniats
no cTpedke. 3ateM, NepeMeuntas
HaMKIpll pas MOAENb PAKETH Ha
HeDOMIbIIoE PACCTONEHE BNEPER pyuc 42, Koncrpykuwn
OTHOCHTEJNLHD OCH INOABECKH, TO-  yan2 NOLBECKH  MOAedTH
BTOPAEM OfLIT A0 TEX nop, Noxa DBKETHl Ha CTCHAC:
He HANKEM UONOKEHHS, TIpA KO- [ = MoRews  paveru:
TOPOM MOAETh DAKETH NOCAS $€ ook mipmmn: 4
OTKJIOHEHHS He BO3BPAaTHTCH B 7 — pyxomTEa;
HEPROHAYANLHOE NoNoeRRe. 0 - maren:
Torna Touka nepecevesns OCH wment mosmfl; 41— BTYIKA
nofBeckH ¢ TIPONOABHON OCHIO =t
MOIENH paKers Oyner CooTBeT-
CTBOBATL NOJOMKEHHBIO 1. M.

3“(’111 (])HK'!'H‘IP(:KDE NoJIoXeHHe 11. T. MOAENH pEKBTH H BE=
JHAYHHY KOOPOHHATH Il 1., ONpCACAHM 3anac YCTOHYHBOCTI:

2
noa

C=(Cop — Xz ) 100%:
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Puc, 43. Cxema PasMellleHrsT MOJENs paKeTer B NOToKe
BeHTHAATOpA

N/
*uf |

JNIETHBIE XAPAKTEPKCTHKM
MONENEA PAKET

IIpn npoekTupoBanHK Monesei paker Hapfily € KOHCT-
PYKTHBHLIMH NapaMETPaMH, ONpelesiseMBIMH TEXHHUECKHMR
TPeGOBaHHSIMH K MOLEJISIM PaKeT M 3aJlayaMH, KOTOPbIE CTa-
BUT nepes coGoil KOHCTPYKTOp, BaXKHYIO POJIb HTPAIOT JIeT-
Hbié xapaKTepHCTHKH. KoHCTpykTop elue o nocTpoliku Mo-
ACTH NOJIKEH 3HaTh, KaKHX De3yJbTaToB eMy JK/aTh oT' ee
TN0JIETa, Ha KAKYI0 MAKCHMAJIbHYIO BBLICOTY OHa MOJHHMETCS
H Kakylo HanGOJbIIYIO CKOPOCTL MOXET passute. Takum
00pa3oM, N0 H3BECTHHIM KOHCTPYKTHBHBIM NapaMerpaM Mo-
ACTHCT NOJOKEH YMETb YCTAHOBHTH OCHOBHBIE JeTHble Xa-
P@KTEPHCTHKH MOJeJH (BBICOTY, CKODOCTH MOJIETa H T. n),
KOTOpble M ONpeNelsiOT B KOHEYHCM HTOTe ee KaYyecTEO.

BbICOTA H CKOPOCTH MOJETA
ONHOCTYNEHYATOH MOJEJH
PAKEThHI}

PaccMoTpum BepTHKanbHBIH noseT Momenu paKeThl M Oe-
HOBHbIE (DaKTODHL, BJAHSIOMIHE Ha Hee B TiOJieTe.

Has ynpowennst npumem, uro aspofunamMuyeckoe co-
NPOTHBJAEHHE BO3JyXa NPeHeGPexMHMO Malo.

Makcumanbias BbCOT2 moJeTa MoOmeH pakerbi H,,,
CKIA/IPIBAETCH M3 BBICOTHl, AOCTHIA€MONl Ha aKTHBHOM
yuacTke TpaekTopuH, Ha u BbicoTH Hp—Ha naccusrom
y4aCTke, KOTOpyI0 paKkera HaGHpaeT, IIBHTanCb HEKOTOPOE
BPeMs BBEPX 3a CHeT KHHETHYECKOH SHeprHi.

Hmax:HA +Hn.
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TNIpR BePTHKAJILHOM NOJeTe

b
A Puc. 44 Curu, nelicTByiompe #a MOJENb PaKeTH
&

[ ‘
(;'.p. LW/Z//.?.“/ Ze °

B peprekanbHoM moJere (puc. 44) Ha MOZLe/b PaKeTbl Jle‘g-
ctByloT cunel Beca G, -11060301‘0 conpmunmenm)( H TATH P.
IIpene6peras Benanumsoi X, coriiacHo ypaerenuio (3) mouay-
YHM s Sp 32

o P=iva ) W o P=C
:\‘V.x( e S o ,;} L\‘ x “"‘"""""‘m .
Cnenosé:r‘enbuo, Benmuuna yckopenus Wy, € KOTOpHIM

JBHKETCH MoJleJib PAKeTHl Ha aKTHBHOM Y4acTKe TpaeKTo-
pHH, 3aBHCHT OT TATH JIBHTATeJs H BECa MOJEJH paKeThL. .

. Ilpennoaarast cuiy TATH BO BpeMA MoJleTa NOCTOAHHON n
paBHOW BeJHYHHe CpPenHeH TATH IBHTaTeJlst P, BHICOTY
noxbemMa MOZENH pakerhl Ha K MOMEHTY H3pacxolOBaHMs
3anaca TOIJIHBA MOXHO ONpeleNHTb no npHOJIHKeHHOI hop-

MyJie B
e Vg [_ 1 C'_; K Gg ] i (4)
fy = gfjcp G,—(1—G)-Kg 2P;:p y :

~ . _U:r  —oTHOCHTe/BHBIH PacXO]l TOIJHBA, ONpeie-
rie Gp= Go " - nsieMblii OTHOLIEHHEM HAYa/jbHONO Beca

TOMJIHBA K CTAPTOBOMY Becy MOJeH pa-

ketel Up; )
5 _ Po —cpeHAs TATOBOOPYXXEHHOCTh (OTHOWEHue
7 G cpeqiHell TATH K CTapTOBOMY BECY MOJENH
paKeThl) ;
59 .
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Puc. 45, Hsmerenne kosbduumenra
K 6B saBHcEMOCTH OT OTHOCHTEMBHOTQ
pacxofia TOITHEA

Boicota Ha maccuBHOM yuyacTke
nojsera onpenensercs no hopmye

H =% (5)

%

rae V, — ckopoctsb B KoBme akrus-
HOTO y4acTKa,

Ocraercst onpenenuts ckopoers
KOHIIa aKTHBHOTO YyyacTKa V.
Ona onpegensercs no dhopmMysre

a
V = V "'—'__l % 6
V= V(K =) ©
Takum o6pasom Mbi NOJTYSHITH
BCe HeOOXONHMBIE COOTHOLUEH S 115

pacueTa BHICOTH H CKOPOCTH moJje-
T2 MOJEIH pPaKeThl.
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K¢ — 6espaamepnniii xo-
abdpuumenT (onpe-
JeNseTcs M3 rpa-
¢uka (puc. 45) no
BeJHYMHEe 1—G,

V: — ckopocts  mereve-
HHf  rasoB u3
COINIa JBHTATeJIf];

£ — YCKOpeHHe CuJIbl
THAXKECTH.

Ha puc. 46 nokasan
XapakTep 3aBHCHMOCTH
BbicOTBl  H A, nocTHrae-
MOH MOJENbI0  paKeThl
IIPH  BEPTHKAJBHOM _[10-
JIeTe, OT CKOPOCTH HCTe-
wenust V, nnsa pasmbix
3HayeHuit G,

Hz puc. 46 Bumuo,
uro Betmuuda G, momk-

Ha ObITb KaK MOMKHO
6siHXe K elHHuue.

A4

&=05
- Ert-ﬂz
%
Puc. 46. Xapaxrep us-

MEHEHHS .BHICOTHI, JIOCTH-
raemoft MONENBIY paKeTH
NPH BepPTHKAMILHOM nOJCTe

¥ MHOrocrynesuatoit
nociennei crynenu V.,

CKOPOCTh M BBICOTA MOJETA

MHOrOCTYNEHYATHIX MOJEJIER
PAKET

MOJEJIH paKeThl CKOPOCTh INOJIETa
(n — Homep mocsegHed cTyneHH)

K MOMEHTY BBITOpaHHS TOIUIHEa Gy/leT paBHa cCyMMe CKOpO-
cTefi, MONIYYeHHbIX OT JBHTATeNsl KaKaoii CTyneHH

l‘[1(3=‘/;.+ V:z‘l“vs-

Kaxnas us stux cko
Ecan.monens pakersi

KH JABHrarTefneH, a Takxe

pocreii nostyyaetcs no popmyJge (6).
HMeeT A CTYMEeHEH H XapaKTepHCTH-
G, u P, nas Beex cryneHed onu-

HAKOBEI, TO CKOPOCTb MOJIETa MOCHENHeH CTYNEHH K MOMEeHTY
BBITOPaHHS TOMJIHBA MOXKHO ONpeleluTh 1o ¢opMy.ae

.

VxnznVa (KG'_' _g'r)

cp

OnHako Ha MpaKkTHKe mapaMeTpbl KaJoii CTYIIEHH, KaK

NpaBHJO, CyHIECTBEHHO

pasauyHbl. Ilostomy npuxomurcs

CHaua/a BHYUC/IATL BEJHYHHY CKOPOCTH KaXIoll CTyneHH, a
34Te€M OTpPENeNIsiTe CKOPOCTb IOC/Ie/iHell CTYNEHH MOJENH pa-
KeTH KaK CYMMY CKOPOCTEl BCEX CTYHeHeil. Taqg AJIsk: OABYX-
CTyNeHYaToH# MOJe/H PaKeThi CKOPOCTb NOC/eAHeH CTYNEHH B
KOHIle aKTHBHOI'O YYacTKa noJeta GyleT onpeiensiThCst Co0T-

HOLIEHUEeM '
Vmﬂ V1+ V2: Val(

Kg, —_f’;:;l)+ Vag(KGZ r-%_). 7

3neck M JAanee MHAGKCH 1, 2 o3HayaloT TpHHAfIex-
HOCTE BEJIHYHHbI COOTBETCTBYIOIIEH CTYNEHH MOJEJH PaKeToi
(I, II u1. ). AHANOTHYHO MOXHO onpeaeiuTk CKOPOCTb No-
JIETA NOCJAERHEH CTYNEeHH MOMNEJIH paKeTsl C JIIOGbIM KOJTHUE-

CTBOM CTyneHei.
Hast Mmonenu paxernt

Vo= Vi+ Vo .+

AW

Prepar

C n cTyneHsMH OyneM HMeTb

Vo=V (Ko,—2) + Via(kig, —

Pcpl
v Ko, —Om). . @8
Fraffo,—ml,, - . ®
6t o0

Il



Teneps paccMOTpuM, KakdM 06pasoM MOXHO PacCYHTaTh
BBICOTY NIOAbEMAa MHOTOCTYNEHUYaTOH MOIEH PaKeThl.

- Ecin G; m Pep n XxdpaKTepHCTHKY JBHraTesel NS BCexX
‘CTylleHeH OAHHAKOBbL, TO BbICOTA MOJIeTa B KOHIE paGoThl
neuratens Il crynmemn Gymer

Hpo = 2s + Vl - 5,.

8Fep
3necy BennunHa H A onpenensercs mo ¢opmyne (4).
Ecan KOHCTPYKTHBHBIE XapaKTepHCTHKH KaXIofl CTyIe-
HH Pa3JIH4Hb, YTO, KaK NPABHJIO, HMEET MECTO Ha NPaKTHKe,
TO BBICOT@ IIOJIeTa Ha aKTHBHOM YYaCTKe JIByXCTyNeHYaTol
MOJIEeNIH paKkeThl onpelensieTcH d:opmy.nou

Hy = H,+ Hy +V, - g—?{; G, )

rne BeswunHe My, Hyau V) Haxonmca no dopmyaam (4) u
(6) cooTBeTCTBEHHO.

Ilo aranoruu c seipaxkenueM (9) MOXHO noJyunth (hop-
MyJly ISt pacyera BRHICOTHI AKTHBHOTO YYacTKa 1oJiera Moke-
JIH paKeThl, HMewIleli n cTynéHek

Vi Va

Hyn=H, +H, +, . .H,4+ V,. —2G V; -
An s+ Hy + «F Vi 2Pern 1+ Vs gP ,s—}—
V an_ =~

L O i
ITo nonyuennbiM hopMyJiaM MOXKHO OIpPeNeHThb cxopoc-rb
M BLICOTY ITOJIETa MHOTOCTYIIEHYaTOM MOAENH PaKeThl Ha aK-
“THBHOM YYacTKe, T. €. K MOMEHTY NpeKpalleHua paGoTbl ABH-
Tatens HnocjesnHell ctynenn. MaKcHMaJbHYIO BRHICOTY NOJETa
nocnenefi (n-o#) crynedn H, 4. ¢ yuerom naccusroro yua-
CTKa nojiera MOXHO HalTH no ¢opMmyne

.Hnmax=HAn +Hlm'

3necs H a, onpenensercs no popmynam (9) unu (10).
Ilpupaluenne BbICOTH HA NaCCHBHOM yuactke noera g,
uocliefHell CTyNeHH HaWleM H3 COOTHOLIEHHS

o V2
o=

roe V,, onpenensiercs no opmyae (7) uam (8). iy

€2

« Gope (lOl

Mbl mONy4YHSIH HeOGXOAHMBblE COOTHOLIEHHS AJIS OMpefe-

JIEHHA JIETHbIX XapaKTePHCTHK OAHOCTYNIEHYAaThHIX H MHOro- .

CTyneHYyaThlx Mofeneil paker. IloJib3ysick nNpHBeleHHBIMN
(opMysIaMH, KOHCTPYKTOP MOJE/NH B IpoUecce NPOEeKTHPO-
BaHHA H NOCTPOMKH CMOXET ONPENE/AHTb JeTHbIE KauecTBa
Monesin pakeTs. JlocTaToOyHO Xopolliee COBIaJeHHE pacyer-
HbHIX H (DaKTHYECKHX XAaPAKTEPHCTHK SBJAETCH KDPHTEpHEM,
fIONTBEPKAAIOLUINM NPABHIBHOCTE BHIOOpA HCXOMHBIX HaH-
HEIX H pea.;maau!m NPHHATHIX TEXHHYECKHX pemennﬁ

OCHOBHHE STAHH NPOEKTHPOBAHMA
MOJAENEHR PAKET

TIpucTynasi kK NMPOEKTHPOBAHHIO MONENH, HAAO TINATENb-

©O H3YYHTb TEXHHYECKHE TPeGOBaHMSA, NPeIbABJIAeMble K MO- .
IeNAM PAKeT, BBIIOJIHEHHEe KOTOPBHIX 00f3aTellbHO. -3atem
HYXHO ONpeJleJHTL Bec H raGapHThl MOJE3HOTO Tpy3a " cnes
LHAJBHBIX YCTPOHCTB, KOTOpbE NO/MKHBI GbITh PA3MEUIEHB .

B MOJIeJIM PaKeThl [JIfi ‘BHINOJHEHHS NOCTaBJEHHON 3ajdy.

Tlocne 3T0ro MOX<HO OPHEHTHPOBOYHO ONpPeNe/HTh. BEC OB
CTPYKHHH MOJEJH PAKeThl 6€3 TONMNHBA ¥ NPHCTY@HTL K B~ .

Gopy ABHFaTes st MOLENH PaKeTbL. Ecau 1sTa OZIHOTD -ABHrE-

TeNlsi OKaXeTCA HeNOCTaTOuHOH, Lesecoo6pasHo ;i  npocMbs:.

TpeTh BapHAaHT HCIOJNL30BAHUS CBH3KH nnﬂrareﬂeﬁ.

Ecnu HewsBeCcTHBI OCHOBHbBbIE napamMerpel mmra'reim o

CeKyHIHbIN pacxox tonyusa G, tara P u ApYTHE, HX ‘cae-
JIyeT onpe/iesMTh SKCIEepHMEHTadbHO, HOo Ge3 HH&‘H%I}E&I
PacCyHTaTh JIeTHblE XapAKTepHCTHKH MOJENH. .

ITocsie 3TOTO MOXHO NPHCTYMHTL K KOMOOHOBKE m.lle.im _

PaKeTbl H H3TOTOBJEHHIO YepTeXka ee Kopmyca. =~ °

IMpu xomnoHOBKe (pasMelleHHH) YCTPOHACTS, : thanﬂ-
iluxcs Ha GOpTy MOMAeNH paKeThl, clienyet CTPEMHTbCH,-YTO-
Obl LeHTP THAXKECTH MOJeJqHM OblJ Kak MOXHO GJHMKe K OCT-
PHIO rosioBHOro Konyca. OOBombl MoIenH pakeTbl yio6HO
BHIGHPATh TakK, YTOGLl OHH NPEACTABJASAH COYETAHME KOHH-
YeCKHX H UHJMHIDHYECKHX Tell BpauleHusl. JTO YIPOCTHT ee
H3rOTOBJIEHUE.

Onuako, npexme uem NPHCTYNATh K KOMIOHOBKE, LEje-
<000pa3Ho0 mNpelBapHTENbHO ONpENeNHTh HHTEepecyoLHe
KOHCTPYKTOpa JieTHble xapakTepHCTHKH. IIpH 31OM MOXKer
OKa3aTbCA, YTO AJIA BHINOJHEHHA ITOCTABJEHHON 3aflaud cie-
JAyer OTAaTh npeinouyTeHHe ABYXCTYIEHUATOH MOJAEIH pake-
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TBHl, YTO CYLLECTBEHHbIM OOPA30M OTPa3HTCH Ha pasMelleHHH .- .

pa3/HYHBIX €e YyCTPOHCTB H, CJleIORATEJIbHO, HA KOMMNOHOBKE.
Harorosus HepTeM, MOXHO NPHCTYIIATE K HOCTpoﬁKe MO-
nean.
IMocne okoHyauus MOCTPOHKH KOPIIyCa MOAEIH DAKeThl W
pa3MelleHHst B Hel Bcex HeoOXOaHMbIX rpy30B HAXOIAT 110JI0-

KEHHe ee UeHTPa TAXKECTH. 3aTeM 10 H3BeCTHhIM (opMmynaM

pacCYHTHIBAIOT NOJIOKEHHe LIeHTpa AaBJeHHA H 3arnac ycroii-
YHBOCTH HeONepeHHO# MonenH pakersl. Eciu 3anac ycrofiun-
BOCTH HeOIlepeHHOH MOLe/H paKeTH MeHblie Tpebyemoro,
PacCYUTHIB2IOT NMOTPeOHYIO Nyowmans cTabHIH3aTOPOB.

[Mocae ycraHoBKH cTa6uAM3aTOPOB M OTHENKH MOJEIH
P2KETH OnpelefsloT OKOKYATe/AbHEIE ee¢ KOHCTPVKTHBHLIE Ta-
pPaMeTpBl H PacCYHTHIBAIOT €€ JIETHBHE XAPAKTePUCTHKH—Bbl-
COTY H CKOPOCTh IHOQJIETa.

3akMIOUUTENBHBIH  3Tan  NPOEKTHPOBAHHS — IPOBEPKA
paci4eTHBIX XapaKTEpPHCTHK 3allyCKOM MOCTPOEHHOH Moaenn
paKeThl, i

MPHJIJOXEHHE



TPEBOBAHHS K MOIEJISIM PAKET -

ONPEAENEHHR .
Monenbio pakeTH cunraercs aBHamOZedb, KOTO-
pasi NOJHHMaeTcss B BO3AyX 6€3 HCIONB30BAHHUS KaKux-npbo ..~
23pOJHHAMHYECKHX CHJI, NPEONIONEBAIOIIAX 3eMHOE MNPHTSH-» .
JKEHMe; npHoGpeTaer NOCTYNAaTeNbHOE JBHIKEHHe nocpgnctca‘:z- :
BOM PaKeTHOro JIBHraTesisi; HMeEeT YyCTPOHCTEO, ﬁnafbi('apg;'
KOTOpPOMY MOJje/b MOXKET BEPHYTLCH Ha 3eMJIIO B NOJADH Co
XpPaHHOCTH H B TaKOM COCTOSIHHH, YTOOH OHa MOTi@ Obi
3amyllleHa BHOBb, ' 5
PakeTHu# nBuWTrartens wmopgean— 310
Te/ib, paBOTAIOWMH Ha TBEPAOM TOIJIHBE 3aBOJCKOTG
ICTBA, B KOTOPOM BCe BOCIVIAMEHSION(HecHs XHME
OMIIOHEHTH 33apaHee CMEMIaHBl H I'OTOBH K HCNOJIBS

' chég AL

[Moausft HMMyMBC ABHratens
Knace
{nBuratened), kz - cex.
1 © 0,00=050
2 0,51=1,00"
3 1,01=4,00 ‘
4 4,01=8,00




TEXHHYECKHE TPEBOBAHHSA
K MOIEJIIM PAKET

K monensiM pakeT npenbsiBIAIOTCH clenyioiiie Tpe6o-
BaHHH:

— 06Kl Bec MOJENH paKeThl, BKJIOYAsg BEC PaKeTHOFO
IBHrartess (ZBHraTeseii), He JoJiKeH npeBhiath 500 2;

— B MOMEHT 3anyCKa B pakeTHOM JiBHratene (IBHrare-
JISIX) He JOJXKHO collepxKathesi Gosiee 125 2 BocI/IaMeHAIO-
Lierocss BellecTBa;

— MOJeJb PaKeThl He NO/KHa HMeTh CoJiee TPEX CTyIe-
Hell. CTyneHblo CYHTAeTCH YacThb KOHCTPYKIHH MOIeJH, HMe-
wowas ofMH (uau GoJee) paKeTHbIH [BHraTelb, KOTOpas
npefHasHauyeHa MIJA OTHeJEHHS HJH NEeHCTBHTENBHO OTHe-
JfeTcs OT MOAeNH BO BpeM#i nosera. YacTe Monenu, He
HMeWWlas IBHIaTessl, He CUHTaeTcAd CTYIeHBbIO;

— MollefIb pakKeThl JOJ/DKHaA ObiTh paccyuTaHa OoJiblue,
YeM Ha OJHH [OJIeT, H HMeTb YCTPOMCTBO AJsl 3aMeAJeHHs
CrycKa Ha 3emJio, 4T00bl ee KOHCTPYKLHA He TIOABEpraiach
Cepbe3HBIM TOBPEXAEHHAM H 4TOOLI 3TO HE BJAEKJO 3a cCO00H
HAHECEeHHsI KaKHX-JHOO TpaBM JHIAM H HMYIIECTBY, Haxo-
ISILAMCS Ha 3emJie;

— MOA&Jb pakeTbl He oJxkHa ocBOGOMKAATLCH OT JIBHIa-
TeNs (ABHrareleil) B moJiere, eciiH OH (OHH) He 3aKJIOYeH
B KOHCTPYKLHIO, KoTopas OyJeT CnyCKaThCsl B COOTBETCTBHH
¢ TpeGOBAHHAMH NpEABIAYILETO NYHKTA;

— MOJleJIH pakeT MOryT OHITb NOCTPOEHLI H3 lepeBa, Oy
MarH, Pe3HHBL, INIACTHKA HJIH KaKHX-THGO IPYTHX aHaJloTHY-
HbIX MaTepHa/oB 6e3 CyLIeCTBeHHBIX MeTa/JHYeCKHX uacTell;

. — MOJIeJIH paKeT JOKHBI GbITh CIPOEKTHPOBAHBI H TO-
CTpOeHbl Tak, YToObl obecrneyHBasiach a3’pOJHHAMHYECKAsN
cTabuau3auus [Jisl NOJUIEpIKaHHsT 3apaHee HaMEueHHOH Tpa-
exTopus noJsiera. [lo TpeGoBaHHIO HayaJbHHKa cTapTa HJIH
Cyleil y4aCTHHK, NOCTPOHBLIHHA MOJefdb, JOJDKEH NpencTa-
BHTb IaHHBIE MO PACNOJIOXKEHHIO €€ LeHTPa TAXKECTH U LeHT-
pa napJjieHHd, 10 00leMy BeCy MOIedu H BECY BOCIJaMeHs-
WIlerocad BeLleCTBa H pacuerHbie IMOJeTHblE IaHHEBIE;

— MOJeJb PaKeTbi He N0JI3KHA HMETh B3pbIBUATOrO Be-
LlecTBa HAH MHPOTEXHUYECKUX CPEICTB B KAauecTBe MOJIe3HO-
ro rpysa;

~— KaXJlag MOJeJb A0/DKHA HMETh OTYETIUBO 0603HAYEH~
Hble OIIO3HAaBaTe/IbHBIE 3HaKH, COCTOAUIHE H3 HHHUHAJIOB
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y4aCTHHKA W HaGopa undp BHCOTOR He MeHee ofHOroO cau-
THMeTpa; .

— MOJLlelb  oMKHa ObITh OKpalleHa g TAKOH LBET H Ta-
KHM 06pa3oM, YyTo6bl MOXKHO GbiJIO JIETKO CAEAHTh 32 ee fo-
JIETOM. )

TEXHHYECKHE TPEBEOBAHHA
K JABHTATEJAM MOIEJERN
PAKET

HBurarens mofenn pakerbl foaxen YIOBJIETBOPATD. CJle- .
AYIOIHM TpeGoBaHHAM: )

— HPENCTABNATL COGOH yCTPOACTBO WM KOMGHHAIHIO
YCTPOHCTB 3aBOJICKOTO H3TOTOBJIEHHS, B KOTOPhIX BCE XHMH-
ECKHE KOMIOHEHTb! BOCIJIAMEHSIOLIETOCH XapaKTepa 3apa-
Hee CMelmaHbl H TOTOBbl K HEMOJb30BAaHHIO;

— CO31laBaTh JBHXYUIYI0 CHJY BLIOPOCOM IPOAYKTOB
CropaHHsi (HJIH IPYroro mpouecca) MaTepHaJios, coflep a-
IIHXCH HCK/MIOYHTENILHO B TaHHOM yCTpPOHCTBe (MJIH YCTpOIL-
cTBax); :

— CHeJlaHHbIA MOJMHOCTBIO MJIH YACTHYHO H3 Merasia
ABHTaT&/ib CHaGXalOT NpPEeNOXpPaHHTENbHLIM YCTPOACTBOM
AJlf NpElOXpaHeHHs OT pasphlBa €ro Kopnyca B cJayuyae
NpEBLIIEHHsS BHYTPEHHErO RABJIEHHS. IJTO YCTPOMCTBO —

€0TBEMJIEMas 4acTh JBHIATEJS,

—— He cpabaTbiBaTh BHE3allHO H He B3PbIBATLCH B BO3-

yX€, BOIE IIPH H3MEHEHHM BHEINHEro JaBJIEHHS B pe3yJlb-
TaTe TPACKH HJH IBHXEHHS,

— 3aBOACKHE ABHraTe/M HeNb3si NepenesibiBaTh, 4TobH
OpH 35TOM H3MEHANHCE MX TEeXHHYECKHe NaHHHE;

— B COPCBHOBAHHAX HCHOJb3YIOTCH JBHTaTeNH TOJILKO
3aBOACKOTO H3TOTOBJIEHHsl, 00Opasllbl KOTODHX NpeaBapH-
TEJIBHO NpOBepeHbl M yTBepaaeHnl Denepaunefi aBHALHON-
Horo crnopra CCCP. 4
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