TEMA Ne 1. Ocnossl noctpoenus 3PC.
3AHATHUE Ne 2. 3eHuTHbIE ynpaBisieMble pakeThl, HcoJb3yemble B 3PC.

VY4eOHbIe BONPOCHI
1. HaznaueHue, aspoanHaMuyecKas cxeMa 1 KoMrnoHoBka 3YP.

2. OcHOBHBIE y31bl 1 arperaTtel 3YP.

1. HASHAYEHHUE, ASDPOJJMHAMUYECKAS CXEMA 11 KOMIIOHOBKA 3VP

3enutHas ynpasisieMas paketa (3YP) — OecnuinoTHBIN JieTaTeNbHbIN anmapaT
(JIA) ¢ peakTHBHBIM JABHUTraTesieM, MpeIHAa3HAUYECHHBIN IS MOPa)KEHUs BO3IYLIHBIX
LIEJICH.

3eHUTHbIE yHpaBiieMble pakeThl Kiaccupuuupyrores (puc. 1):

— MO KOJINYECTBY CTYNEHEM;

— M0 a3pOJANHAMUYECKOU CXEME;

— 10 CToCcO0y HaBEJACHUS;

— 1O TUILY JBUTATEIS.

ITo xonuyecTBy cryneneit 3YP moryT ObITh:

— OJIHOCTYNEHYAThIE;

— JIBYXCTyIIEHYAThbIE.

Ilo a’poanHaMUYeCKON cXeMe pa3nuydaroT 3Y P, BBIITOIHEHHBIE TIO:

— HOPMAaJIbHOU CXEME;

— OECKpBUIOH cXeMe;

— cxeMe «0ecXBOCTKa;

— CXEME «yTKa»;

— CXEME «IIOBOPOTHOE KPBLIO».

[To cnocoOy HaBeAeHUsT pa3InyaloT:

— camoHaBogsmuecs 3YP;

— TteneymnpasisieMmbie 3YP.

[To Tuny nBUraTesns 3eHUTHBIEC YIIpaBIsieMble PAKEThl MOTYT ObITh:

— 3VYP ¢ pakeTHBIM JIBUTATEIIEM;
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— 3VP c Bo3aymHO-peakTuBHBIM jaBuratesnem (BP]I).

Oonocmynenuamole pakemst, kak Hanpumep, 3YP 3PK C-25, paGotator Ha
OJIHOM JiBUTaTele (puc. 2).

Jlsyxcmynenuamvie 3YVP — 3TO pakeTbl, B KOTOPBIX YCTAHABIMBAIOTCA JBA
JIBUTATENISl: CTAPTOBBIM M MapIIeBbIA, KaKk HAIpUMEpP, ATO CHIEJIaHO B 3CHUTHBIX
pakerax, ucnoibzyembix B 3PK C-125M (puc. 3). CrapToBblii JABUTaTENb,
Ha3bIBA€MBI HMHOTJA CTApTOBBIM YCKOPUTENEM, CIYXHUT s mnpunanus 3YP
BBICOKOM CKOpPOCTH TIOJIeTa HAa HayajibHOM (CTapTOBOM) Yy4YacTKe TPAEKTOPUHU
(pa3MeliieH B epBoi cTyneHu kopnyca 3YP).

[IpumeHeHue cTapTOBOrO ABUTATENs HEOOXOAMMO JUIsl COKpallleHHsl OOIIero

IMOJICTHOT'O BPCMCHH 3VP u JJIA Oonee 6BICTp0FO oOecrieueHust ee YHOpaBIIsIEMOCTHU



cTylneHei 23POAMHAMH Y €CKOM

w—»m

TeJieyNpaB.IsieMble
BO3/1YIIHO-
DCAKTUBHBIMU
CXeMa KyTKa»

HaBCICHUSA ABUTATEJIA

m

—» PAKeTHBIMH

Puc. 1. Knaccudukanusi 36HUTHBIX PaKeT
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(TTOCKOJIBKY MPU MaJIbIX CKOPOCTSIX YIPaBIEHUE PAKETOW HEBO3MOXKHO, U3-3a MaJIOro
COMPOTHUBIICHUS] BCTPEUHBIX BO3IYIIHBIX MOTOKOB). IIo Mepe BbIropaHus TOIUIMBA

CTapTOBBII ABUraTesb (CTApTOBas CTYNEHb) aBTOMATHYECKH cOpachIBaeTCsl.

:

Puc. 2. OngHoctynenuaTast 3eHuTHas yrpasisiemas pakera 3PK C-25M

MapiueBsiii ABUTaTesns (pa3MelleH Bo BTOpoil cTynenu kopnyca 3YP) ciayxur
IUIsl 0OeCTieYeHHsI ONPeIeNIEHHON CKOPOCTH, TallbHOCTH U BBICOTHI MOJIETa 3€HUTHOMN
PaKeTbl HA OCHOBHOM YYacCTKE TPA€KTOPHH €€ TOJIETA.

CrnenyeT OTMETUTH, YTO COBPEMEHHBIC 3EHUTHBIE YIPABISIEMBIE PAKETHI B

OCHOBHOM SIBJISIFOTCS OHOCTYyneH4YaThiMu (Hanpumep, 3YP 3PC C-300 I1C).

CTapTOBBII ABUTaTeNb \ \apieBblii ABHrATENb
TIEpBOU CTYIICHU BTOpOM CTYIEHU

Puc. 3. JIByxcrynenuaras 3eHUTHas ynpasisiemas pakera 3PK C-125M

[Ipu HopmanvHou aspoounamuueckoli cxeme, pyjid pacnoyioKeHbl B XBOCTOBOM
4acTH KOpIyca, a KpbUlbsi — BHepenu. beckpwiias cxema u cxema «becx80cmkax
SBJISIFOTCS Pa3HOBUAHOCTAMHU HOPMAJIBHOM a3pOAUHAMUYECKON CXEMBI.

B MNCPBOM CJIIy4dac OTCYTCTBYIOT KPBLIIbA, @ BO BTOPOM PYJIN HCITOCPCACTBCHHO



MPUMBIKAIOT K KpbUIbsM (puc. 4 a,0,B).

B cxeme «ymxa» pynu BbIHECEHBI JAJEKO BIEpEH OT LIEHTpa TskecTd 3YP, a
CTaOMIIN3aTOPBI PACIION0KEHBI B XBOCTOBOM YacTu Kopiryca (puc. 4 1).

B cxeme «nosopommHoe KpblLi0 » MTOJBUKHBIE MTOBEPXHOCTH
(adpoarHaAMUYECKHE pyJIM) pacHoJiaraloTcs, Kak TMpaBWio, B pailoHe LEeHTpa
TsokecTu 3YP, a Kpblibs — B XBOCTOBOM 4acTu Kopiryca (puc. 4 1).

[IpenMyliecTBOM  HOPMAJIbHOM  CXEMBI  SIBIIIETCA  TO, 4YTO  PYJIH,
PacCIOIOKEHHBIE HA 3HAYUTEIBHOM YAAJIEHUU OT LIEHTPA TSKECTU PAKEThI, CO3Jat0T
JOCTaTOYHBbIE YIPABISAIOIMIME MOMEHTBl MPU UX OTHOCUTEIBHO HEOOJIBIINX
momansx. biarogaps 3ToMy yMEHbBIIAKOTCS MOIIHOCTh U BEC MPUBOJIOB PYJIE, a
Tak)ke CHIXKaercs jo0oBoe comnpoTtuBieHue 3YP. Henmocratox »Tol cxembl —
3amna3/IbIBAHUE MaHEBPA PAKETHI I1OCIIE OTKIOHEHUS PYJIEH.

JIOCTOMHCTBOM CXEMBbI «YTKa» TaKXe SBISIETCA Majas IUIoNaib pyJiei.
Henocrarkom MOKHO CUMTaTh BPEIHOE BO3JIEUCTBHE MOTOKA BO3AYyXa OT HOCOBBIX
pyJliell Ha KpbUIbs. B 1enoM sta cxema oOnagaeT O0JIbIIMM OBICTPOACHCTBUEM NpPU
peanu3anuy MaHeBpa MPU MOBOPOTE PYJIEH.

[IpenmyiecTBa CXeMbl «IOBOPOTHOE KpBUIO» 3aKIIOYAIOTCS B YA00OCTBE
KOMIIOHOBKU (OOpTOBas ammaparypa yHpaBieHHUS TIOJETOM M aBTOMHIOT MOTYT
pacrionaratbcsi B CpEJHEH 4YacTU KOpIlyca HEMOCPEACTBEHHO BO3JIE OCEl
a’pOAMHAMUYECKUX PYJeH), YTO 3HAYUTEIHHO MOBBIIIAET MAHEBPEHHOCTb TaKHX
3YP. OcHOBHO HETOCTATOK ITOM CXEMbI — OOJIbIIAs TJIOWAAL PYJIeH, YTO TPUBOJAUT
K POCTY JIOOOBOT'O COMPOTHUBJICHUS U TpeOyeT yBEIWYEHHUs MOLIHOCTH, a 3HAYUT, U
OO0JIBIIET0 BECa MPUBOJIOB adPOAUHAMUYECKUX PYIICH.

Camonagoosaweticsi Ha3bIBA€TCA pakeTa, Ha OOpPTYy KOTOPOW YCTaHOBIIEHA
anmapaTrypa yIupaBJ€HHUs €€ TIOJIETOM.

Teneynpasnsiemvimu HazbiBaoT 3YP, ynpapiseMble (HABOAUMbIEC) HA3eMHBIMU
CpelICTBaMU yINpaBJIeHUs (HaBEACHUS).

PaccMoTpriM BO3MOXKHBIA BapuaHT KOMIIOHOBKM M OCOOEHHOCTH OOILEro
ycrporictea 3YP.

3VP kak npaBuiio, BKJIIOYAET B ce0s ClIeyIOINe OCHOBHBIE YacTH (puc. 5):



QP q|p == == C

a §) B r i

Puc. 4. Aspogunamuueckue cxembl 3YP
a — HOpMaJlbHas cxeMa; O — OecKphlIas CXeMa; B — CXeMa «0eCXBOCTKa»; T — CXeMa «yTKay»; JT — CXeMa

«IIOBOPOTHOC KPBLIO»
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— TIUIaHep;
— JIBUTATElb;

— OopToBas amnmnaparypa yrnpaBJieHHs 10JIETOM;

aronuiot (All);

— 00eBoe cHapsbKkeHue (0oeBast yacTh, B3PhIBATEIIb);

— OOpPTOBOI1 UICTOYHUK INEKTPONUTAHUSI.

Bce GoproBbie ycTpoiicTBa pa3MeleHbl Ha MJIAHEPE PAKETHI.

[Inanep siBNseTCA HECyIEeW KOHCTPYKIIMEH PAKEThl M COCTOUT U3:

— KopITyca;

— a’pOJIMHAMUYECKHUX TTOBEPXHOCTEH.

Kopnyc nnanepa wusrotaBnuBaeTcs OOBIMHO NWJIMHAPUYECKOH QOpPMBI C
KOHUYECKOW WM OKUBAJIbHOM TOJOBHOM YacThio. OkuBaj 0Opa3yeTcs: BpalleHueM
IyTH, LIEHTP 3TOH JyTU MOXET ObITh B IMJIOCKOCTH OCHOBaHUS TojioBHOM yactu 3YP
(puc. 6).

Kopnyc coBpemennsix 3YP, kak npaBuiio, COCTOUT U3 4-X OTCEKOB (pHC. 5):

Otcex Nel — HocoBasi yacTh pakeTbl. B HeM, kak mnpaBmiio, pa3MelaeTcs
aHTeHHass  cuctema rojoBku  camoHaBenenus (I'CH) wmm GoptoBoro
panuonenenraropa (bPII).

Orcex Ne2 — ammapaTHbIi oTcek. B 3TOM oTceke pasmelieHa OopToBas
anmnaparypa ynpaBlIeHUs MOJETOM, aBTOMUIIOT U 6oeBoe cHapsbkenue 3YP.

Otcek Ne3 — oTcek, B KOTOPOM pa3MeEIleH ABUTATENb PAKETHI.

Otcex Ned — orcek ympasneHus. B oTceke pacmonararorcs 3aHssl 4acTh
JBUTATEII U COIUIO C Ta30BbIMU pyJisiMH. Ha kopryce oTceka yCTaHOBJIEHBI YEThIpE
a’pOAMHAMHUYECKUX pYJI-3JiepoHa. B oTcek Takke BXOJUT MEXaHWU3M YIpPaBICHUS
BO3JIYIITHBIMU U Ta30BBIMU PYJISIMH.

Aspoounamuueckue nogepxHocmu pa3MeIIaloTCs Ha KOpITyce IiaHepa u



a’pOIMHAMUYECKU I
PYyJIb-3JIEpOH

TUIaHep

"

ra3oBbIN PYJIb-3JIEPOH
MEXaHU3M YIpaBJICHUSA 6oeBas yacth (BY)
BO3IIYIHHHMH 1 00pTOBOI UCTOUHHK
ra3o0BBIMU PYJISIMU IIEKTPOIIUTAHHS

| @ i/

~N—— — —

O6opToBas amjpapaTypa

|
I4 OTCEH
1

yIpaBJIeHUS POJIGTOM

aronuiot (All)
B3pbIBATEINb

JIBUTATEIb

3 OTCEK 1 OTCEK

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
2 OTCEK l
|

Puc. 5. Cxema KOMIIOHOBKH 3€HUTHOM yNpaBJsieMOU pakeThl (BapHUaHT)

aureHnasg cucrema [ CH
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CIY)KaT IJIg CO3/JaHUsl MOABEMHON M YHPABISIONIMX CUJI B MOJETE, a TAKXKE s
crabunn3anuu nojiera 3YP.
K HUM oTHOCHATCH:
— KpPbUIbs (HETIOJIBMXKHBIC a9POIMHAMUYECKHUE MTOBEPXHOCTH);

— A3pOAMHAMHUYCCKHC PYIIN (HO}IBI/I}KHble APOINHAMHUYCCKUC HOBerHOCTI/I).

s

Puc. 6. [Inanepst 3YP

(a — ¢ KOHMYECKOM rOJIOBHOM YacThIO KOpITyca; O — ¢ 0’KMBAJIbHOMN FOJIOBHON YaCThIO)

Kpuinva coyxat 1uisl co3AaHMs MOABEMHOM CHIbI U CTAaOMIM3AalMM 3€HUTHOU
pakeThl B MoJieTe (MM0ATOMY MX MHOTJa Ha3bIBAIOT CTAOMIIN3aTOPAMH).

Aspodunamuueckue pyau TpeaHazHauyeHbl A ynpasiaeHus 3YP B mosnere.
CBou (yHKIIMM OHU BBIMOJIHAIOT MPHU MMOBOPOTAX OTHOCUTENHHO MPOAOIBHOM OCH
3VYP Ha onpenesieHHbIN yro.

Takum o00pa3oMm, MNpu MOBOPOTE a’pOAMHAMHYECKUX pyJed HU3MEHsSeTCs
BO3JICMICTBME BO3YIIHOTO IMOTOKA U, KaK PE3YJIbTAT 3TOT0, HAIIPABIEHUE MOIBEMHON
cuibl. [Io cBOEMy Ha3HAYEHUIO PYJU PA3lENsAlOT HAa PYJIA IIOBOPOTA U PYJIA BBICOTHI
(puc. 7). g UCKIIOYEHUS KpPEHA pakeTsl (HapUMep, OTHOCUTEIBHO OCH Yp) IpHU

HaJIMYnn pyJIeﬁ MNPUMCHAIOT JOMOJHUTCIBbHBIC ITOABUKHBIC



Puc. 7. Asponunamuueckue pyau 3YP

(a — pynu moBopoTa; O — pyJik BBICOTHI; B — 3JIEPOHBI)
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a’pOIMHAMHYECKHUE TTOBEPXHOCTHU, KOTOPBIE HA3BIBAIOTCS AJIEPOHAMH.

OTKJIOHSACH, PYJU BOCIHPUHUMAIOT BCTPEYHBIM IOTOK BO3/1yXa, KOTOPBIN
CO3/aeT JaBJCHUE HAa UX MOBEPXHOCTH (puc. 7 a,0). 3a cyeT BO3HMKAIOLIEH peaKkiuu
pakera OyIeT OTKJIOHSTBCS, MPUOOpeTas HOBOE HaIpaBieHUE, MPOTUBOIOJIOKHOE
HaIlpaBJICHUIO OTKJIOHEHUS PYJEH. Y IpaBisiomue
YCWIHS PYJIEN 3aBUCAT OT CKOPOCTH IOJIETA.

JIelicTBUS 3JIEPOHOB CBOJAATCA K cieayroueMmy. s JTuKBUIALMU KPEHSIIErO
MOMEHTA 3JIEPOHBI OTKJIOHSIOTCA B paszHble CTOpPOHBI (puc. 7 B). Takum oOpazom,
PYJIU-3JIEPOHBI BHITIOTHSAIOT (YHKITUIO TTOJABUKHBIX CTAOMIN3aTOPOB.

B uenom crabunuzanmus 3YP B mosnere mnpeactaBisier coOoil  mporecc
COXpAaHEHMSI OPUEHTALIMM PAKEThl B MPOCTPAHCTBE, 3aJaHHON IMpPU CTAPTE HA BECh
UUKJ HaBEJIECHUSA, W NPEAOTBpPAIICHUS €€ YIJIOBBIX [EPEMEIICHUN, He
MPEyCMOTPEHHbBIE METOAOM HaBeAeHMs. JlJIsi MCKIIOUEHUS CaMOIpPOM3BOJIBbHBIX
W3MEHEHHUHN YTJIOBOTO TMOJIOKEHHUS PaKEThl MPUMEHSIOT CUCTEMY CTaOWIM3aIlNH,
arnrmapaTtypa KOTOpOil BXOJUT B COCTAB aBTOMUIIOTA.

[Ipu nonete ¢ Manoi CKOPOCThIO, KOTOpasi ObIBAE€T B Hayaje MoJeTa, a TaKKe
npy TojieTe Ha OOJBIIMX BHICOTAX, I/I€ IUIOTHOCTh aTMOC(EPHOro BO3AyXa
HE3HAYUTENbHA, A3POJAUHAMUYECKOE
yIpaBJICHUE JOTIOJTHSIETCS

razoJMHaMuueckuMm (puc. 8), Kak

COILIO OpaBWIO, 3a CUET TPUMEHEHUS
ra30BbIi PYIIb
ra3oBeIX pyJieid. B stom ciyuae

ra3oBbI€ PYJIM YCTAaHABIMBAIOTCS B

IIOTOKE CTPYyH, MCTEKaloIeh Hu3

comia pakerHoro nsurarend. llpu
OTKJIOHEHUH JTUX PYJIEH CO34acTCs
Puc. 8. IIpuHIIMD ra30AMHAMHAYECKOTO
YCWINE, KOTOpOE€ IIEepenacTcs Ha
ynpasieHus 3YP
KOpILYC PaKeThl.
B3anmHoe pacrionokeHue NOABHUKHBIX U HEIMOABWKHBIX adpPOJAUMHAMUYECKUX
IIOBEPXHOCTEH, a TAKXKE HX IIOJIOKEHUE OTHOCUTENIBHO LIEHTPA TAXKECTU PAKETHI

OMpENENAIOT TaK  Ha3blBAEMYIO  aspoouHamuyeckylo  cxemy 3YP  (Buubl
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a’pOAMHAMUYECKUX CXEM OBLIN MEPEUUCIICHBI BBIIIE).
B npouecce nonera 3YP ee muaHepoM co37ar0TCsA a3pOAMHAMUYECKHE CHUIIBI,

HEOOXOAMMBIEC ISl YIpaBJieHUs pakeTol M cTabuim3anuu ee B moisere (puc. 9).

Ilonnas AOPOINHAMHUYICCKAA CHJIA R BO3HHMKaeT B pe3yiibTaTe BSaHMOHCﬁCTBHH

Ha0eraromero MoToka BO3JyXa C MOBEPXHOCTHIO IJIAHEpa ABMKYLIEHCS paKeTbl U
CKJIAJBIBAETCS U3 CUJIBI JIOOOBOT'O CONMPOTHUBICHUS é, noxbeMHoii ¥ u 60K0BOi cu
Z.

Cuna 10060BOTr0 CONMPOTUBICHUS SIBISIETCS BPETHOM CUJION, TaK KaK OKa3bIBaeT
TOPMO3sIllee NEeUCTBUE Ha JIETSIIYIO PAaKeTy, YMEHbINAs CKOPOCTh M JalbHOCThH €€

nosera. [loaromy npu co3znanunu 3YP cTpeMsATCs yMEHBIINTH €€ BEIUYHMHY IYyTEM

BBIOOpA paniuoHadIbHON (DOPMBI TIIaHEPA PAKETHI.

NOO0beMHAS
R———— cuna (Y) 8030VUIHBLU NOMOK
V3
aA3apPoOOUHAMUUECKAS] p
cuna (R)

A

a

cuia 10008020

a

conpomusnenusi (Q)
o —

A

A

bokosas cuna (Z)

Puc. 9. AsponnHamudeckue cuibl co3aaBaemble 1anepoM 3YP

Kak yxe 6b110 ykazano, npuratenu 3YP nensrcs Ha 1Be TpyNIIbL:
— pAaKeTHBIE;
— BO3JYLIHO-PEAKTUBHBIE.

PakeTHbIM Ha3bIBacTCS ABUTI'aTCJIb, KOTOpBIﬁ HCIIOJIB3YCT TOILIMBO, ITOJIHOCTBIO
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HaxojndAlmlieecss Ha Oopty pakeTwl. g ero paboTel He TpeOyeTcs 3abopa
KHUCJIOPOJia U3 OKPYKAKIIEN CpeaBbl.

ITo BUAY TOIJIMBA PAaKETHBIE IBUTATENIN Pa3ICiAI0TCA Ha!

— pakeTHble ABuraTenu Teepaoro torusa (PATT);

— JKuUAKocTHBIE pakeTHble neuratenu (KPJI).

B kavectBe TomummBa B PATT wuncnons3yrTcs pakeTHble IOpoXa H
CMECEBBIE  TBEpIAbIE  TOIUIMBA, KOTOPBIE  3aJIMBAIOTCA U MPECCYHOTCS
HETNOCPEACTBEHHO B KAMEPY CTOpPaHUs JBUTATEIS.

Bo3nymuo-peaktuBubie aBuratenu (BPJl) — naBuratenu, B KOTOPBIX
OKHUCJIMTENIEM CIY>KUT KHUCJIOpOA, 3a0upaeMblii M3 OKpYXKalllero Bo3ayxa. B
pe3yibTaTe Ha OOpTYy pakeThl COJIEPKHUTCS TOJIBKO TOpIOYEEe, YTO IO3BOJSET
yBeIMUHUTh 3amac TorumBa. Hepoctatok BPJl — HeB0O3MOXKHOCTH WX pabOTHI B
pa3psKeHHBIX ciiogaXx atMocdepbl. OHU MOTYT IPUMEHSTHCS Ha pakeTax A0 BBICOT
nosnera 35 — 40 kwm.

boproBas ammaparypa ympaBlIeHHs IOJETOM OOECIeYMBaeT yIpaBlCHUE
nojeToM paketsl (puc. 5, cnaig Ne4). B teneynpasnsembix 3YP ona npencraisier
co00i yacTh anmmapaTypbl YIpaBieHUs, IpeAHA3HAYCHHYIO IS MpueMa KOMaHJ ¢
Ha3€MHBIX CPEJCTB HaBEICHUA U MEPEAAYM UX HAa aBTONWIOT. B camoHaBoasimuxcs
pakeTax OopToBas anmnapaTypa yIpaBleHHUs MOJETOM CaMOCTOSITEIbHO POpMUPYET
KOMaH/bl yrpaBieHus. B 3ToM cityyae B ee cocTaB BXOJUT OOPTOBOM KOOPJAUHATOP
(6opTOBOM pagUOIICIICHTATODP).

ABTONMIOT TpeAHa3HayeH JUisi CcTaOWiIM3aluud  pakeThl B IOJIETE,
npeaoTBpalias ee Nporu3BOJIbLHOE BpallleHHe 01 IeMCTBUEM BHEIIHUX CUIl (puc. 5).

B3peiBatens U 6oeBas 4acTb COCTaBISIOT OOE€BOE CHApsIKEHUE PAKEThI,
oOecrnieynBarolee HemoCcpeICTBEHHOE YHUUTOKEeHUE 1esu (puc. 5).

s obecnieuenus OOPTOBOM ammapaTypbl 3jeKTposHeprueid Ha oopty 3YP
YCTAaHABJIMBAIOT OOPTOBOM HMCTOYHUK OJJIEKTPONUTAHMS, 4Yalle BBINOJIHAEMBIN B
BHJIE aKKyMYJISITOPHBIX OaTapei.

B coBpemennsix 3PK, coctosimux Ha Boopyxenuu 3PB BBC, B ocHOBHOM

MNPUMCHAIOTCA OOHOCTYIICHYATBHIC PAKCThI, OCHAIICHHBIC PAKCTHBIM JABUIATCICM
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tBepaoro tommmBa (PATT), npunaanexamme Kk teneynpasisieMbiM 3YP u
BBITIOJTHEHHBIE MO OECKpBUION a’poJMHaMUYEcCKOM cxeme. BapuaHT KOMIIOHOBKHU

TaKOM paKeThl [IOKa3aH Ha puc. 5.

2. OCHOBHBIE VY3JIbl 1 ATPEI'ATBI 3YP

boproBas anmapatypa ynpaBieHHUs MOJETOM pPaKEThl SBISETCS COCTaBHOMU
4acThl0 CHUCTEeMBbI ymnpaBieHus mnosetom 3YP. Ee ycTpoilcTBO omnpenensercs
MPUHATON cucTeMol ynpasieHus, peanu3oBanHoi B 3PK.

Tak, wHampumep, B CHUCTEMax TeJICHABEJACHUS W  CaMOHaBEJCHUS
(camonaBonsimuecs 3YP) OoprtoBas  ammapaTypa  yOpaBieHUST — BKJIIOYAET
KoopauHaTOp 1enu u cuetHo-pemaromuii mpudop (CPII). Koopaunatop usmepsiet
napaMmeTp paccoriacoBaHusi (cur"an omuOku) W BbaeTr B CPII nHanpsixeHue
paccorjlacoBaHusi COOTBETCTBYyIolleld BennuuHbl U 3Haka. B CPII dopmupyrores
KOMaH/Ibl YIpaBJIEHUs, B COCTaB KOTOPBIX BBOJATCS COCTAaBISIONIME KOMIIEHCAIUU
omnbok HaBegeHus. C Beixoga CPII komanael ynpasinenus noctynatot Ha All gis
yIpaBlIeHUs PYISIMHU PAKETHI.

B cucremax komanaHoro Teneynpasienus Il Buma Ha OOpTy pakeThl
(TeneympaBisieMOll)  YCTaHAaBIMBAOT  OOpTOBOM  KoopauHatop  (GopToBOM
paJMOIENeHTaTop), M3MEPSIONINI TEKYUIME YIJIOBBIE KOOPJIWHATHI LEIH, U
nepefaTyuk Mg BbIIAaYd MX B COOTBETCTBYIOIIEM KOJ€ Ha Ha3eMHbIE CpEJCTBa
HaBEJICHUSI.

B nesiom komMaHHasi cucTeMa HaBeJEHUS WU TeJeYyNpaBiIeHUs 3aKI04aeTcs B
TOM, YTO pakera IMOJy4aeT KOMaH/Abl C HAa3eMHBIX CpencTB HaBeaeHus. Komanmoi
HA3bIBAIOT CUTHAJ YNPABIEHUS, KOTOPBIM MPHU ONPEACICHHBIX YCIOBUSAX MPUBOAUT B
NEUCTBUE pyJiM, OTKIOHSS MX Ha TpeOyromytocs BeauuuHy. CUTHAJIOM OLIMOKH
Ha3bIBAIOT 0OHapykeHHOe oTKiIoHeHuEe 3YP oT TpeGyemoro HarpaBieHHUs.

Hazemnble cpencTBa HaBeAeHUs, MOdy4yas HENPEpbIBHO HWHGOpPMALHUIO O
MOJIOKEHUU PAKETHI U 11€JIU, BbIpabAaThIBAET CUTHAN OLIMOKH, U MpeoOpa3yroT ero B
CUTHAJI yIIPaBJICHUS — KOMaH/Y.

XapakTepHol  OCOOCHHOCTBbIO ~ OOpPTOBBIX  KOOPJIHMHATOPOB  SIBIISIETCS

HCIIOJIB30BAHUC PABHOCUTHAJIBHBIX MCTONOB H3MCPCHUA TCKYIIHUX KOOPAHWHAT LICIIH
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(meneHrauuu 1eyiu). AHTEHHBIE CUCTEMBI OOPTOBBIX KOOPAMHATOPOB BBIMOJIHSIOT
POJIb YIIJIOBBIX JATYUKOB, IPU ATOM B 3aBUCUMOCTHU OT MOCTPOCHHUS ITUX CUCTEM IS
U3BJICUCHUS HUHPOpMANMK 00 YIJIOBOM TMOJOXKEHUM ULEId  HMCIHOJIb3YIOTCS
aMIUTUTYJHble WM  (a30Bble COOTHOUIEHUS KX BBIXOJHBIX CHUTHAJIOB. B
COOTBETCTBUU C 3TUM OOPTOBBIE KOOPIAUHATOPHI MOAPA3ACISAIOTCS HA aMILUTUTYIHbIE
u (a3oBbIE.

Kak npu ammnuTynHoi, Tak ¥ npu (Ha3oBOM MeNeHranuu OolnpeaeieHue
YTJIOBBIX KOOPJAWHAT LIEJH MPOU3BOAUTCS IYTEM COBMEIIECHHS PaBHOCUTHAJIBHOIO
HarnpasieHusi (PCH) anTeHHbI ¢ HanpaBlieHUEM Ha 1I€JTb.

VYrmpasnenne 3YP MOXKET OCYIIECTBIATBCA IO pPa3IMYHBIM BapuaHTaM. B
HACTOsIIIIee BpeMsi HauOoJIblIee MPUMEHEHNE HAIIUIU J[BA U3 HUX, 3TO TaK Ha3bIBa€Mble
KOMaHJHOe TejeyrnpanieHue rnepBoro Buaa (TY-1) u xomangHOe TesneyrpaBieHHe
Broporo Buaa (TY-II). Ilo mnepsomy Bapuanty (TVY-I), HazemHble cpeacTBa
HABEJICHUS, MOJy4yash HENpPEephIBHO WMH(GOPMALMIO O TOJIOKEHUU PAKEThl U IIEJIH,
BbIpa0aThIBAET CHUTHAN OIIMOKW, W MPeoOpa3yloT €ro B CUTHAI YIpaBICHUS —
komanny. Ilo Bropomy Bapuanty (TVY-II), curHam omuOku BbIpabaTbIBaeTCs Ha
oopry 3VP, mnepemaercs Ha Ha3eMHBbIE CpEICTBa HaBEACHUs, TJI€ TaKxKe
npeoOpa3yeTcsi B KOMaHly YIIPaBJICHHUS.

Aptronunor (AIl) mpegnHasHaueH s CTaOWIM3alMKM YTIJIOBBIX JBHXKEHHIM
pakeThl OTHOCHUTENIBHO LieHTpa macc. Kpome toro, All sBisleTCS COCTaBHOM YacThIO
CUCTEMBI YNPABJIEHUS IMOJETOM PAKEThl U YNPABJISAET MOJIOKEHUEM CAMOIO LEHTpa
Macc B IPOCTPAHCTBE B COOTBETCTBUH C KOMaHJaMU ylpaBieHUs. B nepBom cirydae
All BBIMOJHSAET POJIb CUCTEMBI CTAOMIM3ALMU PAKEThl, BO BTOPOM — pOJIb 3JIEMEHTa
CUCTEMBI YIIPABJICHHUS.

Jns craOunu3alu pakeTsbl B MPOJOIBHONW U a3UMYTAJIbHON IUIOCKOCTSX M
IIPU IBUYKEHUU OTHOCUTEIBHO MPOJOJIBHON OCU PAKETHI (110 KPEHY) UCTIOIB3YKOTCS
TPU HE3aBUCHUMBIX KaHalla CTaOMIU3alMU — 110 TAaHTAXY, Kypcy U Kpeny (puc. 10).

YyscTBUTENbHBIE 37eMeHThl All H3MepsIoT yrioBble OTKJIOHEHHS PAKEThI O
(mo Tanraxy), y (1mo xpeHy), v (Mo Kypcy), €e CKOpocTh V U CKOPOCTHOW Harop
q=pV?/2. Tak, mpu BO3IEHCTBUM BHELIHUX BO3MYIUEHHN (IOA BO3IEHCTBHEM

BCTpa, NIPHU HU3MCHCHUU IINIOTHOCTH BO3AYyXd, ACHUMMCTPHUU PAKCTBI H T.H.)
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MPOUCXOIUT, HAaImpUMep, IOBOPOT pAKEThl HAa HEKOTOPBIM yrojl 7Y BOKpPYT
npoaosibHOM ocu OX; T.e. Bo3HHMKaeT KpeH (puc. 7 B). Hanmuume kpeHa paxeTbl
MOXET B HEKOTOPBIX CHUCTEMax yIpaBJE€HHS IMPUBECTU K TOMY, YTO PYJU Kypca
OyIlyT U3MEHSTh MOJOKEHUE PAKEThl MO TAHTAXy, @ PYJIH BBICOTHI MO KYpCy, YTO
MPUBEAET K HAPYIICHUIO pabOThl CUCTEMBI YIIPABICHHUS.

C mosBieHHEM yria 7y, I'IYBCTBI/ITCJ'IBHBII\/JI J3JICMCHT KaHalla CTa6I/IJII/I3aLII/II/I

I K opranam
" q yIIpaBJIeHAUs
CTBUTECJIHHBIC
y — P IIpeobOpa3oBaTenbHO- HcnonuurenbHbIe
v 3JIEMEHBI -~ . pyISIMH
—> > YCHJIMTEIBHBIC > yCTpoiicTBa )
V—> yCTpoiicTBa
q —»
t t
Komanms
3anatoniye
yIIpaBJICHUS C
yCTpoiicTBa

Puc. 10. CtpykTypHas cxema aBTONMWIOTA

pPaKeThl MO KPEeHy M3MepseT BEJIWYMHY yrila W BbIJAET MPONOPIMOHAIBHBIA IO
BennunHe curHai. Ilocie ycuiienus u npeoOpa3oBaHus 3TOT CUTHAJ, KaK MPaBUIIoO,
MOCTyNaeT Ha Ha3eMHbIE CpPEJCTBA HABEJCHUS, KOTOpPbIE BhIPAOATHIBAIOT KOMAaHIY
yhOpaBieHHUs Ha ycTpaHeHue KpeHa 3YP u BbIJalOT e€e Ha aBTOMMIOT PAKETHI,
BbIpa0aTHIBAIOIIMIA CHUTHAJI HAa OpraHbl yOpaBJ€HHS, KOTOPbIE TIOBEPHYT,
HanpuMep, JIEPOHBI Ha ONpeNlesIeHHbIN yroi. B pe3ynbTaTe BpalieHue pakeThl 1Mo
KpEeHY IpeKpaTUuTca U OyJeT ycTpaHeH yroi kpena. [locie 3Toro anepoHsl 3aiiMyT
HelTpanbHoe mnosokeHue. [logoOHbBIM 00pa3oM oOCyIecTBIsAEeTCS CTaOMIM3aIMs
pakeTsl OTHOCUTENBHO oceit OY; u OZ;.

B cuctemax crabunuzanuy pakeT B KaueCTBE UYBCTBUTEIbHBIX 3JIEMEHTOB
UCIIONB3YIOTCSI TUPOCKOIBI, JATYMKU JIMHEHHBIX YCKOPEHHH (aKceaepoMeTphl),
JATYUKU CKOPOCTHOTO HAropa u Jp.

I'upockon (puc. 11) mpeacraBisieT co00i OBICTPO BpaIIaOIIANCI MaXOBUK
(potop /), yKpernjeHHbI KOHIIAMU OCH BpallleHHus 4 B paMKe, Ha3bIBAeMOM paMKOi
rupockorna 2,3. PoTop npuBoAUTCS BO BpallleHUE 3JIEKTPOABUTATEIIEM.

[Ipu coobuieHun poTOpy TMPOCKOIA CKOPOCTHU BpalleHUs] BOKPYT ocH Y OH



20

Puc. 11. I'mpockomn:
1 —porop; 2, 3 — pamku rupockona; 4 — ocb poTopa.

COXpaHsIeT MOJIO)KEHHE OCH Y B MPOCTPAHCTBE HEU3MEHHBIM, €CJIM Ha HEE HE
NEeUCTBYIOT BHelNIHHUE CUJbl. CIIOCOOHOCTh COXpPAaHATh HEU3MEHHBIM TOJIOKEHUE
ocd Y B IPOCTPAHCTBE 3aBUCUT OT MOMEHTAa HMHEPIMH U CKOPOCTH BpaIlCHUS
poTopa.

Yem Goble CKOPOCTh BpallleHUs] pOTOpa BOKPYT OCU Y M ueM OOJibllie ero
MOMEHT MHepIuHU (T.€. Macca COCpeloTOoYeHa Ha 0004e U 000 UMeeT OONbIIOHN
IMaMeTp), TEM BBIIIE CIOCOOHOCTh THUPOCKOMA COXPaHITh TOCTOSHCTBO
MOJIOKEHHUS OCU Y B IPOCTPAHCTBE.

[Ipy mpunoX)eHuu K TUPOCKOMY BHEIIHMX CHUJI OH OYAKT MpereccupoBaTh
(puc. 12). Ilpeueccueid rupockomna Ha3bIBAIOT CIOCOOHOCTH POTOpAa THMPOCKONA
OTKJIOHATHCS OT TUJIOCKOCTH BpallleHUs] BOKPYr OCH O]l JI€MCTBUEM BHEIIHEU
cuibl. [Ipy 3TOM OTKIOHEHHWE MPOUCXOAUT HE B HAIIPABICHUM ACUCTBUS BHEUIHEN
CHUJIBI, a pa3BepHYTO Ha 90° B CTOpOHY BpalleHUs1 pOTOpPA.

ITycTh BHewmHSS cuna A npuinoxkeHa Kk pamke 2. Uepes och 4 oHa nepenaercs
Ha BHYTPEHHIOK paMmKy 3 Kak cuia, npuwioxkeHHas B Touke C. OHa kak Obl
nepememaercs Ha 90° Mo HampaBICHUIO BpaIllEHUsS POTOpPAa U CO34aeT MOMEHT D,

HaHpaBJ’IeHHBIfI BHMU3.



Puc. 12. Ilpeneccus rupockona:
|- BHEmHASA paMKa; 2,3 — MOABUKHBIE PaMKH; 4 — OCh BHYTPEHHEW paMKu

Jatuuku nuHeiHbIx yckopenuit (JJIY) npencrasisior co00l MHEPLHMOHHOE
TEJO, MOABEUICHHOE Ha MPYKMHAX, KOHIBI KOTOPBIX 3aKpEIUICHBl HAa KOpPIyCE U
rpyse aatuuka (puc. 13). lns yctpaHeHus KoneOaHuil Teja yCTaHOBIIEH aemMugep.
Ha ocu nepemenienus rpysa 3aKpeIuieH HOABUKHBIM KOHTAKT ITOTEHIIMOMETPA.

IIpy yCKOpeHHHM paKeTbl, PaBHOM HYJIO, TPy3 HaXOAUTCSI B CpEIHEM

Puc. 13. JlaTunk TMHENHBIX YCKOPEHUI:
1 — xopmyc; 2 — nipy>kuHa; 3 — rpy3; 4 — nemmndep.
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nonoxxeHuu. C MosBICHUEM YCKOPEHUS paKeThl Ipy3 MepemMeniaeTcs BIodb OCU Ha
BEJIIMUYMHY, NPONOPIHOHATBHYIO BEJIMYMHE YycKopeHus. B pesynbraTte c
MOJBUKHOTO KOHTaKTa NOTEHIIMOMETpa CHUMaeTcs HaIpsKeHUeE,
NpONOpIMOHATIbHOE BeluunHe yckopeHus. JJIY Moryt ObITh MCHOJIB30BaHBI JJIs
U3MEpPEHUS MPOJOJIbHBIX U OOKOBBIX (HOpMaJbHBIX) yCKOpeHuil. B mepBom ciyvae
ock JIJIY mapamiensHa (coBnaaaeT) IpoaoJibHON ocbio OX; pakeThl, BO BTOPOM —
HanpasiieHa no ocu OY; unu OZ;.

JIns u3MepeHusi CKOPOCTHOTO Hamopa MPUMEHSIOT JaTUYUKU, U3MEPSIOLIne
JaBJICHUE BO3JyXa MpH HaOeraHuWW BO3AYIIHOTO MOTOKa. B pe3ynbprare Bblgaercs
SIIEKTPUYECKHI CUTHAJ, IPOMOPIHOHAIBHbIN BeuanHe pV2/2,

[Ipeo6pazoBaTenbHO-ycunuTenbHble ycTpoiictBa All yamie mpeacTaBisioOT
co00il D2JIEKTpOHHBIE TMpeoOpa3oBaTeld TOKOB U HampspkeHuud. J[ng storo
NPUMEHSIOT MAarHUTHbIE W TPAH3UCTOPHBIE  YCHIIMTENIHU-NPEeoOpa3oBaTeu,
MHTETpaJIbHbIE MHUKPOCXEMBbI, 00JIalatlonue BBHICOKOW CTaOMIBHOCTBIO pabOTHl U
HaJIe)KHOCTBIO B YCIOBUAX BUOpALU U IEPErpy30K PAKETHI.

UcnonuurensHeie yctporcTBa All ciuyxkar g mnepeMemieHus pysen
paketbl. OHu  MoryT ObITb NHEBMATHYECKUMH, THUAPABIUYECKUMH U
AIEKTPOMOTOPHBIMHU. VX HazHaueHue — npeodpa3oBaHUE DJICKTPUUECKON IHEPruu
KOMaHJl yIpaBJIEHUS B YroJl MOBOPOTa pyJied pakeTbl. YacTo 3T ycTpoHcCTBa
Ha3bIBAIOT PYJEBBIMU MAIIMHAMH.

K 3aparouium yctpoiicTBaM OTHOCSTCS YCTPOWCTBA YIpPaBICHUS IOJETOM
paKkeThl Ha aBTOHOMHOM Yy4YacTKe TpaeKkTopuu. B ux 3amady BXOJIUT U3MEHEHHUE
pexumMa paboTsl OOPTOBOM anmapaTyphl [0 3apaHee 3aJJaHHOW MporpaMMme.

boeBoe cHapsikeHUE 3€HUTHBIX YIPABISIEMBIX pakeT, B 00IIeM ciyuae,
npeacTaBisieT co00it 60EBYyIO YacTh U B3phIBATEb.

boeBas vacth BkiIOYaeT 00eBOMW 3apsj, AeToHATOp U Kopiyc. [lo mpunummy
nehcTBUsL 00EBbIE€ YAaCTH MOTYT OBITh OCKOJIOUHBIMH M OCKOJIOYHO-(pyracHbiMH. [lo
JaHHBIM 3apyOeKHOW IMedaTH, HekoTopble Tumnbl 3YP MoOryT ocHamarbcsi H
anepHbiMu 60eBbIMH yacTsMu (Hanpumep, 3YP 3PK «Haiik-I'epkynecy).

[TopakarouumMu 3aeMeHTaMu O0€BOW YaCTU SIBJISIIOTCS KaK OCKOJKH, TaK U

T'OTOBBIC 3JICMCHTBI, PA3MCHICHHBIC Ha ITOBCPXHOCTHU KOPITyCa. B kxauecTBe 0OEBBIX
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3apsiIOB MPUMEHSIOT OpH3aHTHBIE (IpoOsiue) B3phIBYATHIC BEIIECTBa (TPOTHUI,
CMECH TPOTHJIA C TEKCOTCHOM U JIp.).
BspeiBatenu paker Moryt ObITh (puc. 14):
— HEKOHTAKTHBIMU;

— KOHTAKTHBIMH.

TN
.

HexkoHTaKkTHBIE KoHnTakTHBIE

JICKTPUYICCKHUEC

AKTHUBHbIC —> JJICEKTPOCTATHYCCKHE

MOJJYaKTUBHbIC —»| omTHYeCKHue
—»| aAKYCTH4YEeCKHe
—»| IacCUBHBIE

PaanoB3pPhIBATEIH

HUMITYJIbCHBIC

(DAa30BBIC

il

Puc. 14. Knaccudukanus B3peiBateneit 3YP

HexkoHTaKkTHBIE B3phIBATENN B 3aBUCUMOCTH OT MECTa MOJIOKEHHSI HCTOYHHUKA
HHEPrUH, UCTIOIB3YEMOM NIl cpabaThiBaHUS B3pbIBATEN S, MOPA3ACIISIOTCS Ha!

— AKTHUBHBIC,
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— IOJYaKTHUBHBIC,
— IIaCCHUBHBIC.
KpOMe TOI'O0, HCKOHTAKTHBIC B3PbIBATCIIN MMOAPA3ACTIAIOTCA HaA!

— 3JIEKTPOCTATUYECKUE;

OIITUYCCKUC,

aKyCTHYECKHCE,

— paanOB3PHIBATEIIM.

B coBpemeHHBIX 00pasnax pakeT yaiie MPUMEHSIOTCS Paguo- U ONTHYCCKUE
B3phIBaTeIN. B OTOEIBHBIX clydasX OJHOBPEMEHHO pPaOOTAIOT ONTHUYCCKHHA W
pPaZMoOB3pBIBATENb, YTO TIOBHIIIACT HAJCKHOCTH MOAPHIBA OOCBOI YaCTH B YCIOBHUSX
AIIEKTPOHHOT'O TOAABICHHUS.

B ocHOBY paboThl pagnoB3phIBaTENs MOJIOXKEHBI TPUHIUIBI PaTUOIOKAIINH.
[ToaTomMy Takol B3pbhIBaTeIbh MPEACTABISET COOOW MHHHATIOPHBIN pPaguoIOKaTOP,
dbopMUPYIOIIHIA CUTHAN TOJAPBIBA MPU ONPEACICHHOM IOJOKECHUH IETH B JIyde
AHTEHHBI B3pbIBATEJIS.

[To ycTpolicTBY K mpUHIIUIAM pabOThl PaTuOB3pHIBATEIN MOTYT OBITh:

— HAMITYyJIbCHBIMU;

— JOTIEPOBCKUMU (4aCTOTHBIMH);

— (a3oBbIMU.

B wumnynbcHOM panuoB3peiBatene (puc. 15) mepenatuumk BbIpabaThIBaeT
BBICOKOYACTOTHBIE HWMITYJIbCHI MAaJIOW JUIMTEBHOCTH, HW3JIydaeMble aHTCHHOW B
HampaBJIeHUH Ienu. Jlyd aHTEeHHBI COIJacoBaH B IPOCTPAHCTBE C 0O0JIACTHIO
paszieTa OCKOJIKOB 00€BOil yacTu.

OTpakeHHBIC CUTHAJIBI MPUHUMAIOTCA aHTEHHOW PB, mpoxomar mpuemHoe
YCTPOMCTBO M MOCTYIAIOT Ha KacKaj COBHAJCHUI, Ky/aa MOJaeTCs CTPOO-UMITYIIbC.
[Tpu ux coBmaeHUM BBIIACTCS CUTHAJ MOJPhIBA JeTOHATOpa OOEBO YacTH.

JUIMTEeNbHOCTh CTPOO-UMITYJILCOB OOYCJIOBIMBAET JIMANA30H BO3MOYKHBIX

HaHBHOCTCﬁ Cpa6aTBIBaHI/I$I B3pPbIBATCIIA. MuHuManbHas JaJIbHOCTD Cpa6aTBIBaHI/I$I§



rac ¢ — CKOpOCThb CBCTA,

Ty — JJIMTCIBHOCTD UMITYJIbCA NICPCAATIHKA.

I'enepaTop Mognynstop CuHXpOHU- JInnus
/ | BY < < 3aTop 3a1epPKKH
.
yd 4 l v v Atonm
I'ereponun I'enepatop Kackan
cTpoba COBIAJICHUH
> !
A4 A4
N At
RN | [IpuemuuK Cwmecurens VYceunutens
> —>

Puc. 15. CtpykTypHas cxeMa UMILYJbCHOTO paJIHOB3PbIBATEIIS

(1)

Curnan
MOJIpbIBa

Hpyroit cnoco0 cornacoBaHusi oOnactu cpabateiBanus PB ¢ oGnacteio

pa3Jji€Ta OCKOJIKOB 3aK/JIH4YAaCTCd B H3MCPCHHH YIJId Cpa6aTBIBaHI/I$I Qcp 10

N3MCHCHHUIO I[OHHCpOBCKOﬁ 9aCTOTbI, KOTOpasd MJId CUCTCM C IIOJIYAKTHBHBIM

HaBCACHUCM MOXKCT OBITH HaﬁI[CHa N3 COOTHOIICHMUA .

7, +V,,. COS ?.,
A

b

AF,

TJ€ ¥y — CKOPOCTH LIENH;
Vomn — OTHOCUTEINIBHASI CKOPOCTH 3YP;
/A — JIJIWHA BOJIHBI;

@cp — YTOJ cpabaThIBaHUS PaOB3PHIBATEIS.

2)

N3meHeHue ﬂOHHCpOBCKOﬁ 9aCTOThI OIIPCACIIACTCA JINIIb OTHOCUTEIbHOM

CKOPOCTBIO COJIMIKEHUS PaKCThl C OCJIBIO U UBMCPACTCA B AUAIIA30HC ITOPOI'OBLIX

3HaueHu AF,y. [loaToMy 175 MOBBIICHUS HaJeKHOCTU cpabatbiBaHus PB u ero
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IMOMEXOYCTOMYUBOCTA Ha MPAKTUKE, Yalle BCEro, MCHOJB3YIOT JBAa KaHajla C
Pa3IMYHBIMU 3HAYEHUSIMHU OTCTPOUKU AFy1, 1 AFy2, a Takke BKIIOYAIOT B COCTaB
PB ¢a3o0Beiii curHam, KOTOpPBIM C OJMHAKOBBIM YCIEXOM TIEJIEHIryeT Kak
MEPEOTPAKEHHBIA CUTHAIL OT LEJIU TaK U TOMEXOBBIN.
Takum oOpaszom, neneHranmonusie PB ¢ oHUM uinu 1ByMsi JOTIJIEPOBCKUMU
kaHaylamMu (puc. 16) MOCTpPOECHBI Ha CPAaBHEHUM JOTIJIEPOBCKOTO CIBHUIA YACTOTHI C

3apaHec W3BECTHOM.

CMmecuHrenb VIIY VIId1
- h -
Y
y APy l v
P <
TeTepomun CC «V» «» Curnan
< L »
~ HoJpHIBa
é APY [« .
“a, v v
| CMmecHrenb VITY VIID2

Puc. 16. CtpykTypHas cxema AO0IUIEPOBCKOTO pagroB3phIBaTENs

Kaxnpiii xanan copepxutr cmecutenb, YIIHU ¢ APY wu y3komosocHbie
buwibTpel (YIIO1 u YVIID2). Cnendmas cucteMa 1Mo CKOPOCTH MOJAEpPKUBaET Ha
OOJIBIIIOM YJAJICHUW PaKEeThl OT 1€ TMOCTOSHCTBO 4YacTOThl rerepoauHa. Ilocne
CpbhIBa CJIEXKEHUS MO CKOPOCTM HAYMHAETCS PE3KOE HM3MEHEHHE IPOMENKYTOUYHOU
4acTOTHI B 000MX KaHasax.

VY3komnosiocHble (UIBTPBI OTCTPOCHBI OT KaHaja MPOMEXKYTOYHOM YacTOThI
npuemHuka PB Ha Benuuunbl AF0; u AF02. B MmomeHnThl Bpemenu, korna AFo= AFo;
u AFo= AFo0; B xaHanax BbIpaOaThIBAIOTCS CUTHANBI, MOCTynaronme Ha cxemy "HN".
IIpu ux mocnenoBaTebHOM MOSBICHUM BBIIACTCA CUTHAN MOJpbIBA. Vcnonb3oBaHue
JBYX WM 00Jiee KaHAJOB MOBBIIIAET HA/ICKHOCTh U MTOMEXO03alUIIeHHOCTh PB.

[Ipu BBIOOpPE dYACTOT OTCTPOMKM JOIJICPOBCKUX KAHAJOB YYUTHIBACTCS
3ara3IbIBAHUE B UCIIOJHUTEIbHBIX yCTpoucTBax PB.

s ynyumienus cornacoBanusi PB ¢ BY, ocobeHHo B ycloBUSX TTOMEX U IpU
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MaJIbIX CKOPOCTSIX COJIM)KEHHS PaKeThI ¢ 11eJibio, B PB MOXeT BBOIUTHCS 4aCTOTHBIN
AKCTPAIOJISATOP, KOTOPHIA B 3aBUCHMOCTH OT MpOMaxa M CKOPOCTH CONMKEHUS
pPaKeThl C MeNIbl0 (BpeMeHU Af;2 U3MEHEHUs YacTOThl CUTHAJIa HA BEJUYUHY, PABHYIO
paccTpoiike GUIBTPOB OTHOCHUTENIHLHO APYT Apyra) GOpMUPYET peryJIupyeMoe BpeMsl
3aJIEPKKHU (T340) B CpabaThIBAHUU UCIIOJIHUTEIIbHOM cxeMbl PB.
[Ipu ucnons3oBanuu a3zoBoro Meroja IMeJieHralluu B MpueMHble kaHainbl PB

A0 CTapTa WIr NMepea BKIITOUYCHUCM BbIAACTCA PA3HOCTDH (1)33:

2nd

l//cp = i (1 cos cp )’ (3)

riae d — paccTosiHUe MeX1y (pa30BbIMU LIEHTPaMU PUEMHBIX aHTeHH PB.

CrtpykrypHasi cxema noiyakTuBHOro PB ¢ ¢a3oBbIM MeToJOM MeJeHTaluu
npuBeneHa Ha puc. 17. Kaxaplil kaHan cOIEpKUT CMECUTENb U ycunurelb ¢ APY.
CompoBoxaeHue 1o ckopocTu (4dactore Jlomsepa) OCYIIECTBISETCS CleAsIIe
cucremorr (CC "V"), u3MmeHnstonied dvactoTy rerepoauHa. OjuH U3 KaHAJIOB
COJICPKUT ympaBisieMblil (azoBpamarens (PB), kyga BBoauTcs (Ha30BBIM CIABUT
(Wep), COOTBETCTBYIOLIMI pacueTHOMY yriy cpabaTsiBaHus. Korma pasHocts (a3 B

KaHaJIaX CPaBHAETCS C 3aJ]aHHOM, (pa30oBbIi netekTop (PJ1) BbIaeT curHai mojaphisa.

CMecurenn VITY CC «V»

A
A

A\ 4 A\ 4

Terepomun APY o Curnan
pONMH | | il

&
s
\\ APY P noapsiBa

A

v v
CmecuTeb VII4 ®B Wep
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Puc. 17. CtpykrypHas cxema (pa3oBoro paaroB3pbiBaTes

B 3PK a3zoBeiii cnBur, mponopuUOHAIBHBI BEIMYUHE OTHOCUTEIHHOU

ckopoctu (1/2 A ), MoxkeT BBoauThes o crapta (mis 3PK ¢ camonaBenenuem) iubo

HEMOCpeACTBEHHO Niepe]] BCTpeuell pakeTsl ¢ uenbto (11 3PK ¢ teneynpasienuem).

-«
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KoHTakTHbIE B3pbIBATEIN MOTYT OBITh:

— DJIEKTPUYECKUMU;

— YIapHBIMU.

OHr HaxoAsAT NPHUMEHEHUE B pAKeTaX Majol JaJIbHOCTH IIPU BBICOKOMU
TOYHOCTH CTpENbObI, YTO OOEecneyrBaeT MOAPHIB O0O0EBOM dYacTU NpU NPSIMOM
MONAJaHUH PAKETHIL.

ITockoapKy NpsIMOE MOMATAHUE PAKETHI B LIEJIb IPAKTUUECKU HCKIIIOYAETCS W3-
3a OOJIBILIMX CKOPOCTEH MoJieTa IeNei, TO MOApbIB 00EBOro 3apsija OCYIIECTBIsAETCS
0e3 HemoCpeACTBEHHOT0 COIPUKOCHOBEHHUSI PAKETHI C LIETBIO.

JIJisi MOBBIIIEHUs] BEPOATHOCTH MOPAXKEHHs IIeJIM OCKOJIKaMu OO0€BOM YacTH
MPUHUMAIOTCS MEpbl MO COTrJIacOoBaHMIO oOJacTell cpalaThiBaHUS B3pbIBATENS U
pasnera OCKOJIKOB. Peann3ainusi HEKOTOpPBIX M3 ATHUX Mep, ObUla pacCMOTpEHa MpU
M3YYEHUU MPUHLUIIOB NEWCTBUS HEKOHTAaKTHBIX paauoB3pbiBaresiei. [Ipu xopomiem
COTJIacOBaHUM 00JIACTh pa3jieTa OCKOJIKOB, KaK MPaBUiIO, COBIAAAET B MPOCTPAHCTBE C
00JIaCThIO0 HAXOXKACHUS LIeIH.

HekoHTakTHBIN panuoB3pbIBaTENb YIPABISET HE TOJBKO MOAPHIBOM OOEBOIO
3apsfa MpU HAXOXACHUM PAKEThl B 3alaHHON 00JIACTH OTHOCHUTEIBHO II€JIM, HO U
HaIpaBJICHHUEM pa3jieTa OCKOJKOB 00eBOM yacTH. DTUM oOecneduBaeTcs 3aJlaHHas
BEPOSATHOCTD MTOPAKEHUS LENH.

Takum oOpazoMm, 17151 BBIOJIHEHUS] CBOETO HAa3HAUYEHUSI 3€HUTHAs yIpaBlisgeMast
pakera JoJKHA o00danaTh ONpeNeIeHHBIMU (3aJaHHBIMH) JIETHO-TEXHUYECKUMHU
XapaKTEPUCTUKAMHU, BBIPAKAIOIMIMMU KOJIMYECTBEHHO NAbHOCTh, BBICOTY U CKOPOCTH
MoJIETa, TEOMETPUYECKHE M MAacCOBBbIE JAaHHBIE pAKETbl. 3HAYEHUS OATUX
XApAaKTEPUCTUK I COBpPEMEHHBIX 3YP nexar B MMIHMPOKOM JHANa30HE, OHHU
ONPENEISAIOTCS Ha3HAYEHUEM 3€HUTHOIO PAKETHOIO KOMIUIEKCA, COCTABHOM YacThIO

KOTOPOTO, ABJIICTCA paKCTaA.

SAJAHUE HA CAMOCTOATEJIbHYIO PABOTY

Ha camocTrositensHOM IIOATOTOBKEC HOI[pO6HO O3HAKOMUTCA C MATCPHAIOM

JaHHOTO 3aHATHA, U JOIIOJIHUTH CBOHM KOHCIICKTHI.



