TEMA Ne 1. OcnoBbl noctpoenust 3PC.
3AHATHUE Ne 4. Cuctemsl ynipaBienus 3YP.

VY4eOHbIe BONPOCHI

1. Haznauenue cuctem ynpaniienus 3YP.

2. Cucremsl TeneynpasieHus 3YP.

3. OOurue cBefeHus o cucremax camoHaBegeHust 3YP.

4. KomOuHMpOBaHHbIE cCUCTEMbI ypaBiienus 3YP.

1. HASHAYEHUE CUCTEM VIIPABJIEHUA 3YP

VYropaBneHue 3€HUTHOM pakeTod, oOecreduBarouiee IMOPAKEHUE Iel,
BKJIIOYAET TaKUE JTAllbl, KaK YIIPABJIEHUE CTAPTOM, I1OJIETOM PAKETHI U ITOAPHIBOM
60eBoit yactu. CBOEBPEMEHHOCTh M TOJHOTA pEIIeHHE 3a7ady Ha KaKJIOM JTare
yIpaBJIE€HUs MPEAONPEACIISIOT PE3YIbTAT CTPENIbOBI MO LETH.

B 3aBUCHMOCTH OT KOHCTPYKTUBHBIX OCOOCHHOCTEH armapaTypbl 36HUTHOT'O
paketHoro komiuiekca (3PK), ero Ha3HaueHMs M TaKTUKO-TEXHHYECKHX
XapaKTepUCTHUK, ammapaTypHoe oOecrieyeHue 3TanoB ympasieHus 3YP moxer
OBITH JOCTATOYHO MPOCTHIM WJIH, HA0OOPOT, CIOKHBIM.

Tax, B HekoTopbix o6pa3uax [I3PK ynpaBienue craprom BKIIOYAEeT TOJIBKO
BU3YaJIbHBIM KOHTPOJIb TOTOBHOCTHM PAKETbl K CTapTy U IPeIBapUTEIBHOE
HaBEJICHUE €€ CHUCTEMBI COINPOBOXAeHUs Ha 1enb, B 3PK cpenneit u Gonbiioi
JaNbHOCTU — MPOBEPKY TEXHUUECKONU TOTOBHOCTH HA3€MHBIX U OOPTOBBIX CUCTEM K
CTapTy, CHATHE CTYIICHEN ITPEIOXPaHEHUS, YIIPABICHUE JIMHUEN CTapTa U T.1.

Ha »tane ynpasiieHus IOJETOM pPAaKEThl OCYLIECTBISECTCS BBIBOJ €€ Ha
TpeOyeMyI0 TpPAaeKTOPUIO W YINPABIEHUS IBUKEHUEM IO ITOW TPACKTOPUU O
TOYKU BcTpeun ¢ 1nenbto. Cucrema ynpasinenus 3YP BbipabaThiBaeT KOMaHIbI
yIPaBJICHUS OpPraHaMM WM3MEHEHMS HAIPABJICHHUs II0JIETAa PAKETHI, B PE3YJIbTATE
Yero pakeTa JABMXKETCs 1Mo TpeOyeMoil TpaeKTOpHUH.

Ha »rtame ympaBneHuss mnoapsiBOM O0O0€BOM YacTH pakeThl BBIOMpPAIOTCS

CII0OCO0 M MOMEHT nmoApbiBa 3apdaaa, peryaupycercda HaIpPaBJIICHUC Pa3JICTa
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MOPAXKAIOIIUX 3JIEMEHTOB 00eBoil yactu. OCHOBHOM 3ajaueil, perraeMoil Ha 3TOM
aTarne, sIBISETCS MOpaXKEHUE LENH C 3aaHHONU BEPOSITHOCTHIO.
B psane o6pasnoB 3PK HOBOro mnokojieHHMsI pellleHHWe BceX 3ajad Ha
PAaCCMOTPEHHBIX  3Tamax OCYIIECTBIISIETCS MPaKTUYECKU MOJTHOCTBIO
aBOMAaTUYECKH, YTO CBOJIUT BPeMsl PEaKIIMu KOMIUIEKCA Ha TMOSIBICHHUE BO3IYIITHOMN

oeJii K MUHUMYMY.

3ajgaueid cTpenabObl MO BO3AYIIHOW LEJIH SBJISETCS €€ MOopa)keHHe
(yHuuroxxenue). s nmopakeHus ueiu HeoOXO0AUMO, BO-TIEPBBIX, OCYIIECTBUTh
CONMMKEHHE PAKETHI C 1ENIbl0 ¢ TpeOyeMOil TOYHOCTBIO M, BO-BTOPBIX, KOTJ1a 3TO
CONMMKEHHE MPOMU3OIIIO0, MOJOPBAaTh OOEBYI0 YacTh pPAaKEThl TaKUM 00pa3om,
4TOOBI €€ MOpakarollhe JIEMEHTbl HAKPBUIH 1.

Ecnu Bpemss mnoseta pakeTbl HEBEJIMKO, a LEJb JBHXKETCA C Maliod
CKOPOCTbIO, DPABHOMEPHO U MPSMOJMHEHHO, TO Tpedyemas TOYHOCTH
commkenuss 3YP ¢ 1enpio MoXkeT ObITh MOJydeHa IYyTEM CTPEIbObl C
ynpexaeHueM. OIHAaKO NHpu OONBIIUX CKOPOCTAX MU BBICOKOW MaHEBPEHHOCTHU
COBPEMEHHBIX BO3AYIIHBIX I€Jei, MPU CPaBHUTEIbHO OOJBIIUX 3HAYEHUSX
MOJIETHOTO BPEMEHM PAKEThl JO TOYKH BCTPEUYM TaKOM CIOCOO CTpenabObl HE
o0OecrneuynBaeT JOCTaTOYHOM TOYHOCTH CONMDKEHUsT pakeThl ¢ 1enbto. [
MOJYYEHHS] BBICOKOM TOYHOCTH HEOOXOJMMO B TE€UEHHE BCEr0 BPEMEHU IOJeTa
pakeThl K TOYKE BCTpEYE C IeJIbI0 HM3MEHATh HaIpaBJCHUE €€ ABUKCHUS
COOTBETCTBEHHO M3MEHEHHIO JIBMKEHUS LEIH, T. €. MPUMEHATH JIJISl CTPEJIbOBI 1O
BO3/IYIIIHOM 1I€IM cUCTEMY yrpaBiieHus 3YP.

Takum o0pazoM cONMKEHUE PaKEThl C HEMPEPBHIBHO IMEpeMEelIaronieics B
MPOCTPAHCTBE BO3AYIIHOW 1I€bI0 OOECIEUUBACTCS CUCMEMOU YNpaeieHus
pakemoti.

Ilon cucmemou ynpaenenus 3enumnou ynpaseisieMou paxemou TIOHUMAETCS
COBOKYITHOCTb YCTPOMCTB, OINpPENENAIOMINX TOJOKEHUE pakeThl M Ielu B
BO3/IyIIIHOM IPOCTPAHCTBE U 00ECTIEUMBAIOUINX BbIPaOOTKY KOMaH/ YIIpaBiIeHUs U
HaBEJICHUE PaKeThl Ha 1eJb B TEUEHHWE BCEro BPEMEHHU MOJeTa 10 BCTPEUH C

O CJIbIO.
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Cucrema ympaBieHUsl oOecrieunBaeT TakKe pelieHue psjaa Apyrux 3ajad,
MPEALIECTBYIONINX HABEJEHUIO pakeThl Ha 1eib (YImpaBiseT Mpoleccamu
noAroToBku nycka 3YP, camoro nycka pakeTsl U Ap.).

B nenom, MOXHO mNpeACTaBUTh OECUMCICHHOE KOJIMYECTBO TPACKTOPUI
COJIMKEHUsT paKkeThl ¢ 1enblo. Ho U3 Bcero KojamvecTBa BO3MOXKHBIX TPACKTOPHUIA,
npu cTpensbe 1o 1eid, HeoOXOJMMO UCIOJIb30BaTh OJIHY, Haubolee
1EJeCO00pa3HyI0 ¢ TOYKH 3PEHHUS TAKTUYECKUX U TEXHUUYECKUX COOOpaxKeHUi
TPaeKTOPUIO, KOTOPAsi HA3bIBAEMYIO KUHeMamuyeckyto mpaexkmopuio (puc. 1).

Mepy HapyuieHusi CBSI3U MEXIy TpeOyeMoW U peaibHOW TpaeKTopuen
OBW)KEHUS PAKETbl B KaXIAOM IUIOCKOCTM HABEACHUSA IPUHATO HAa3bIBaTh
napamempom yYnpaeienus WIN CUSHATIOM PAcco2laco8anus. ITOT CHUTHAI
MPOIMOPLMOHATIEH OTKJIOHEHHIO PEryJIupyeMoll BEJIUYUHBI OT TpedyemMoro
3Ha4YeHus, T. €. SABISETCS owubkou cucmemuvl ynpagnenus. Cucrema
yIPAaBJIEHUs, W3MEHsAS HaIpaBJIEHUE II0JeTa pPAKETbl, BCE BpEeMs JTOJIKHA
paboTaTh Ha yCTpaHEHHE ITOW OMUOKH, U JIepKaTh €€ B TAKUX Mpejaeiax, npu
KOTOPBIX 00ecTieYuBaeTCs 3a/laHHasi TOYHOCTh COJIMXKEHUS PAKEThI C LIEJIbIO.

B kadectBe mapamerpa ympaBieHHs (paccorjacoBaHUs) MPUHUMAETCS HE

yIJIOBOE, a JIMHEWHOE OTKIOHEHHWE pAaKeThl OT KHHEMAaTHYECKOW TPaeKTOPHUHU.
OGo3HaYMM 93TO OTKIOHeHHEe OykBoii Me Torma K — Texkymas Touka

KHHEMAaTHYEeCKOU TPaeKTOpHH pakeThl, P — TeKkymias Touka peansbHON TPaeKTOpUHU

pakeTel, &x, & — TEKyllMe KOOpJAUHATBI B YIJIOMECTHON IUIOCKOCTH

KWHEMaTU4YECKOM U peaHBHOﬁ TPACKTOPHUH COOTBCTCTBCHHO.

AY TB ;




Puc. 1. Kunematnueckas tpacktopus noiera 3YP B yriomecTHoU
MIOCKOCTH

TpeOyemas TpaexkTtopuss CcOJMIKEHUS paKeThl C LENbl0 3a7aercs
VPABHEeHUsAMU C653U, ONPEHCISIOUMMHA JIBIDKEHHE PAKeThl B 3aBHCUMOCTH OT
KOOpDJAMHAT M TMapaMeTpoOB [JBMKEHUS 1eJu. XapakTep OJTUX CBs3el
00yCJIOBIMBAETCSI BLIOOPOM Memo0a HaseoeHUsl.

CrnenoBatenbHO, 1Jis1 CONMMKEHUS PAKEThl C LENbI0 CUCTEMa YIpaBJICHUS B
KaXJbli MOMEHT BpPEMEHM [OJDKHA HE€ TOJbKO HMETh HHPOPMALUIO O
KOOpJAMHATaX M TNapaMeTpax [BWKEHUS 1AM M pPaKeTbl, HO M 3aJaBaTh
XapakTep CBSA3M MEXAY HUMH, ONPENEsATh Mepy HapyUIeHUs 3TUX CBs3ed M Ha
OCHOBAaHHMM H3TOr0 BhIpaOaTHIBATh KOMaHJbl YIpaBieHUs, OOecHeYrBaronIne
JIBH)KEHUE PAKEThl IO TPeOYyeMoil TpaeKTOPUH.

Bripa®oTka komaHj yrpaBieHUs, T. €. HaBEJECHUE 3€HUTHON yIpaBisieMOMn
pPaKeThl Ha 11eJb, KaK IPaBUI0, OCYLIECTBISACTCS JUIIb 110 HANIPABICHUIO B IBYX
B3aMMHO TMEPNECHAUKYISPHBIX IJIOCKOCTIX (B CBSI3aHHOM WJIM CKOPOCTHOM
CUCTEeMax KOOpJUHAT).

W3 ckazaHHOrO cieAyeT, 4To Jo0asi cUcTeMa YMpaBlIeHHUS PAKETOW B
ob1eM ciydae J0JDKHA BKIOYATh (puc. 2):

— u3MepuTenb TeKkymux koopauHaT paketsl u uenu (MK uwenm, UK

PaKEeThI);

— CPII - cuerHo-pemamomuil npubop (yCTpOHCTBO oOmpeneseHus

napaMeTpa paccoriacoBaHus U BbIPA0OOTKU KOMaH]I YIIPaBJICHHUS);
— ycTpoiictBo nepenaun komana (YIIK);
— aBtonuiort (AIl);
— 3VYP kak 00BEKT peryiupoBaHusl.

Hsmepumenv koopounam (MIK) mnpencraBisger coboil amnmapartypy
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CIEXKEHHUS 3a LEeJbI0 M paKeTOW, pacHoJOKEHHOM Ha Ha3eMHOM CTaHUMH
COMPOBOXJCHUU IIeJied W HaBEACHUA paKeT, WIM KOOPJAUHATOP IIEJIH,

yCTaHaBIMBAaeMbIi Ha OOPTY pakeThl (TojioBKka camoHaBeaeHus win bPII).

VK » CPM YK

Lenm

A

OTpPaXKeHHbIN i‘ ——————— 3 ;P_ ——————n
curHan ot | |
Henm MK «— Al > opraHbi |
pareTH! | ynpasreHust |
[

Puc. 2. CocTaB cuctemsbl ynpasieHus 3YP

Cuemno-pewarowuti npubop 1O HWMEPEHHbIM 3HAYEHUSIM TEKYIIUX
KOOpPAMHAT PAakeThl W LEIH MU 33aJaHHBIM YPAaBHEHHUSIM CBS3U ONPEICIAET
napaMeTp paccoriiacoBaHMs U Ha €ero OCHOBe (POPMUPYET KOMaH bl yIpaBICHUS
pakeroit (KVY).

Ecmu CPII pa3zmemiaercss Ha OOpTy paKeTbl, TO KOMaHIbl yIpaBJICHUS
HEMOCPEACTBEHHO BbIAalOTC Ha aBronuior. Ilpm pacnonoxenun CPII BHe
paKkeTbl OHM IEpPENaroTCs Ha PaKeTy C IOMOIIBIO yCcmpoucmea nepeoaiu
xkomano (YIIK).

Asmonunom obecriednBaeT CTAOWIM3ALMI0O pPAKETbl W YIpaBlICHHUE €€
IIOJIETOM, HENOCPEICTBEHHO BO3JCHCTBYS Ha OpraHbl yIpPaBJICHUS PaKEThI
(pysi1) B COOTBETCTBUM C BEJIUUYMHON U 3HAKOM KOMaH/]I YIIPABJICHUS.

Tak Kak OpHEHTalUUs pPaKETbl B IPOCTPAHCTBE ONPEAEIAECTCS TpPeMs
yriamMy, TO aBTONWUJIOT JOJDKEH BKIIOYAaTh TPU KaHalla CTaOWIM3aluu |
yIpaBJEHUS : KaHAJ Kypca VL, KaHall TaHTaXka o ¥ KaHaia KpeHa 7y (puc. 3).

Jns crabunu3aluyd pakeTbl W YIY4YUIEHHUS JUHAMHYECKUX CBOICTB
CUCTEMBI YIPABJICHUS Ha aBTOMUJIOT OOBIYHO BBIAACTCS DS JOMOJHUTEIBHBIX
CUTHAJIOB YIPABJIEHUS, CHOUIMAEMbIX C YyBCTBUTEIBHBIX 3JIEMEHTOB ABTOMMWIIOTA.

OTH CHUTHAIBI XaAPAKTCPUIYIOT BCIIMYUHBI U CKOPOCTU M3MCHCHHUA YIJIOB KYypCa,
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TaHI'a)Xxa 1 KpCHaA, JIMHENHOE YCKOPCHUA NCHTPA MACC PAKCTHI U T. .
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Puc. 3. CtpykTypHas cxema aBTONMIIOTA

KaHan kpeHa MOXKET HE HCHOJIB30BATHCS IS YHPABIECHUS MOJETOM
pakeTsl. B 3TOM cilydae aBTONMWIOT OCYILECTBIISET JIUIIb CTAOUIU3AIUIO0 PAKETHI
10 KPEHY.

OTKJIOHEHHE OPraHOB YNPABJIEHUS PAKETOW NPUBOAUT K BO3HUKHOBEHUIO
HOPMAaJIbHBIX (YIPABIISIIONINX) CUJI, U3MEHSIONINX HAMPABICHUE TIOJIETa PAKETHI.

B npouecce nHaBenenus 3YP mnosiokeHWe B MPOCTPAHCTBE BO3IYLIHOU
LEJIM ¥ PAKEThl HENPEPBIBHO U3MeHseTcs. Clie10BaTeIbHO, CUCTEMA YIIPABICHUS
JNOJKHA OCYIIECTBJISATh HABEJACHHE 3EHUTHOM YIpPaBIAEMOW paKeThl M0
MOMEHTA €€ BCTPEUYH C LEIBIO.

HaBenenuve pakeThl Ha 1edb  CONPOBOXKIAETCA  OIMIHMOKamMu, He
MO3BOJISIONIMMH B OOIIEM Clydae MOJYyYUTh MPSIMOE TMOMaJaHue PAKEThI B 1I€JIb.
[losToMy 1 moOpaxeHus LeJId HeoO0XOIMMO HE TOJbKO OCYIIECTBUTH
CONMM)KEHME PpaKEeThl C LEIbI0, HO M PELINUTh 3a4ady ONPEICIECHHUS MOMEHTa
nojippiBa €¢ OO0EBOM YacTU y €M, KOTOPBIA BBIOMPAIOT HCXOJS M3 YCIOBUSA
oOecrieyeHns MakCMMyMa BEpPOSITHOCTH TMOpPaXKEHUs LeNu Mpu 3aJaHHOU
BEJMYMHE MpoMaxa pakeTel. PemeHue 3Toil 3aaauu, Kak MpPaBUiIO, JOCTUTAETCS
BBIOOPOM COOTBETCTBYIOIUX XapaKTEPUCTUK HEKOHTAKTHOTO B3PbIBATES.

JIns HaBeNEeHMS 3CHUTHBIX YOPABISAEMBIX PAKET HA LEJIb HCHOJB3YIOT
CJIEAYIOIINE CUCTEMBI yipaBieHus 3YP:

— CHCTCMBI TCICYIIPABJICHUA,



— CHCTCMbI CAMOHABCACHUA

— KOM6I/IHI/Ip0BaHHBIC CHUCTCMBI YIIPABJIICHUA.

I[JISI PCIICHHUA YaCTHBIX 3aJa4 ABUIKCHUS PAKCTBI HAXOAAT IMIPUMCHCHUC U
ABTOHOMHBIC CUCTCMbI YIIPABJICHUA.

B CICAYIOIIUX BOIIPOCAX 3aHATHA, 6y,7:[YT PaCCMOTPCHBI 3TU CUCTCMbI boxee

oAPOOHO.

2. CUCTEMBI TEJIEYIIPABJIEHUA 3YP

Cucmemvl meneynpasienuss ’T0O TaKU€ CHUCTEMBI, B KOTOPBIX Tpebyemoe
IBVDKEHHUE PAKEThl OMpEIEIsIETCS Ha3eMHBIM ITYHKTOM HaBeACHHS (Hampumep,
HA3EMHOU CTaHIMEW COMPOBOXKICHUS IIeNiC W HABEACHHS PAKET), HEMPEPHIBHO
KOHTPOJUPYIOIINM MapaMeTPhbl TPACKTOPHH IEJIA U PAKETHI.

B 3aBucumoctn oTr wMecta (GOpMHpPOBaHUS KOMaHJ (CHUTHAIIOB)
yIpaBICHUS PYJISIMH PAKEThl 3TH CHCTEMBI JICJIAT Ha:

— CHCTEMBI HaBEJICHHUS TI0 JTy4y;

— KOMAaH/JHBIE CHUCTEMBI TeJICYpaBICHUS.

B cucmemax nasedenus no nyuy HanupapieHUE IBUKCHUS PAKETHI 3aaeTCA
C TMIOMOIIBI0 HATIPABIEHHOTO M3JIYYCHHS AJICKTPOMArHUTHBIX BOJH (pagudoOBOJIH,
Ja3epHOTO U3JIYYEHUS U Ap.).

CraHlMs HaBEICHHsS HENMPEPHIBHO TIOJCBEUMBACT II€NIb PATUOIydOM, B
KOTOpPOM JIBIDKeTCs pakerta (puc. 4). Jlyd Mogynupyercs TaKUM 00pa3oM, YTOOBI
IpU OTKJIOHEHUHU PaKEeThl OT 3aJaHHOTO HAIpaBJICHUs €€ OOPTOBBIC YCTPOHCTBa
ABTOMATHYECKH OIpPEACIsIN CHUTHAIbl pPacCOTJacoBaHUS W BbIpabaThIBAIH
COOTBETCTBYIOIIME KOMaH bl YIIPAaBICHUS PAKETOMH.

Bo3mokeH BapuaHT, KOrja pakeTa COMPOBOXKIACTCS OTACIBbHBIM JTy4OM
(puc. 5). Cucrtema paboTaeT TakKuM 00pa3oM, YTO OOPTOBbIE YCTPONCTBA PAKETHI
aBTOMAaTHUYECKH aHATM3UPYIOT €€ TMOJOKEHHUE B JIy4e U ONPEICNISIIOT OTKIOHEHHE
OT 3aJaHHOrO HampasleHus, QopMmHupys curHai paccornacoBanus. Ilpu
YBEJIIMUEHUU €T0 3HAYCHHUs OOJbIIe JOMYyCTHMOW BEIHMYHUHBI, BHIPAOATHIBAIOTCS

COOTBCTCTBYHOIIUEC KOMAHbBI YIIPABJICHHA, OTpa6OTKa KOTOPBIX aBTOIIMJIOTOM
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BO3BpalllaeT paKeTy Ha KUHEMAaTUYeCKyl TpaekTtopuio. Takyio cuctemy

=

HA3BIBAIOT 08YXIYUEB0U CUCTEMOU MelleHaB8e0eHUs..

Puc. 4. Cuctema HaBeaeHHUS 1O JIy4dy (OJHOJIyueBasi)

=%

]

Puc. 5. JIsyxiryueBas cucteMa TeJI€HABEACHUSA

HpI/IMepOM MMPUMCHCHHA TaKHNX CHUCTCM YHPAaBJICHHUA C
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TEJICOPUEHTUPOBAHUEM pPAKETHl B Ja3€pHOM Jyde (Mocie €€ BhIBOJa B ATOT
Jyd4) sIBJs€TCS MHOTOLENEeBOW pakeTHBbINM kommiekc ADATS, pa3paboTaHHbIH
mBeHIapckot ¢GupMont «IPIUMKOH» COBMECTHO € aMepUKaHCckor «MapTuH
Mapustray.

CuuraeTcs, 4TO TakoW croco0 ympaBieHHUs MO CPABHEHUIO ¢ KOMaHJHOMU
cucteMoil oOecrneurBaeT Ha OOJBLIIMX JAJIBHOCTAX OOJBIIYI0O TOYHOCTH
HABEJICHUS PAKEThI Ha LIEJIb.

B komanonwvix cucmemax meneynpasnenus KOMaHabl YIPaBICHUS TTOJIETOM
pakeThl BhIpaOATHIBAIOTCS HA Ha3€MHOM INYHKTE HABEJCHUS W O JUHUHU CBS3U
(IuHUM TeNeynpaBiIeHUs ) IEPEIatOTCs HA OOPT PaKeThI.

B 3aBucumocTu OT crnocoba u3MepeHus KOOpAUHAT LENU U ONpeeICHHUS
€e II0JIOKEHUS OTHOCUTEIIBHO PpAaKEThl KOMAHIHBIE CHUCTEMBI TEJICYIPABICHUS
JEJATCS Ha:

— cucTeMbl Teaeynpasienus nepsoro suga (TY-1);

— cucTteMbl Teneynpasienus Broporo suaa (TY-II).

B cucremax teneymnpasienusi nepBoro Bunaa (TY-I) uzmepenue Texymux
KOOpJAMHAT LEJId OCYIIECTBISIETCS HENOCPEACTBEHHO HA3€MHBIM IIYHKTOM
HaBEJICHUsA, a B CUCTEMaxX BTOPOro BUAa — OOPTOBBIM KOOPAMHATOPOM PAKETHI C
nocjeaylome ux Tmnepenadyeil Ha NYHKT HaBedeHHs. BbplpaOoTka KoMaHA
yIpaBJICHUs PAKETOM, KaK B IIEPBOM, TaK U BO BTOPOM CJy4yae OCYILIECTBIISIETCS
Ha3€MHBIM [IYHKTOM HaBEICHMUS.

Cxema KOMaHAHOW cucTeMbl TeneynpasieHuss nepsoro Buaa (TVY-I)
MoKa3aHa Ha puc. 6.

OmnpezescHue TEKYIUX KOOpAWHAT meiau (Fy,&y,By) U pakeTsl (Fp,&p,Bp)
OCYILIECTBIISICTCA  PAAUOJIOKALMOHHONM CTAHLUMEW CONPOBOXKICHUA LEIeH U
HaBeJeHUs pakeT. Kak y)ke oTMedasioch Ha MPEABIIYIINX 3aHATUAX, B HEKOTOPBIX
KOMILJIEKCaxX 3Ta 3ajaya pemaercs JABYyMs paauojioKaTOpamMH, OJUH U3
KOTOPBIX COMPOBOXAAET Ledb (paguojOKaTOp TMOJCBETa LEIu), a Jpyrou

OCYIIECTBIISICT HABEJICHUE PAKEThI (CTAHIUS HABEJEHUS PAKET).
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Puc. 6. Cxema koMaHAHOU CUCTEMBI Teneympasienus nepsoro Buaa (TY-I)

BusupoBaHnue 1€ OCHOBaHO Ha HCIIOJIB30BAaHUU MPUHIMIA AKTUBHOM
panroIOKallMM C MAaCCUBHBIM OTBETOM, T. €. Ha MOJy4YeHHH WH(OpMamuu o
TEKYIIUX KOOpANHATAX LEJU U3 paJHuOCUTHAIOB, OTPAXKEHHBIX OT HEE.

ConpoBosxaeHue ey MoxeT ObITh aBToMatuueckuM (AC), pyunsim (PC)
niu cmemanHbiM. Yame Bcero PJIC mmerotr ycTpoiicTBa, obecrnednBaroliue
pa3IUyHble BHUABI COMPOBOXICHUS €. ABTOMATHYECKOE COIMPOBOXKICHHUE
OCYUIECTBIsIETCA 0e3 y4JacTusl Oleparopa, pyyHOEe U CMENIaHHOE — C Y4acTHEM
oreparopa.

JI1s1 BUBUPOBAHUS paKeThl B TAKUX CUCTEMAax, KaK MPaBUIIO, TPUMEHSIOTCS
panMoJIOKAallMOHHBIE JIMHUM C AaKTUBHBIM OTBEeTOM. Ha OopTy pakertsl
YCTAHABJIUBAECTCA MPHUEMOINEPEaTUNK, H3JIYYalOlMii OTBETHBIE HMIYJbCHI Ha
UMIYJbCHl  3ampoca, IMOChIJIaeMble TIYHKTOM HaBeJeHUs. Takoil crocol
BU3UPOBAHUS pakeThl oOeclmeyuBaeT €€ YCTOWYMBOE aBTOMAaTHUYECKOE
COIIPOBOXKJICHHE, B TOM YHCJIE U MPHU CTPeSibOe Ha 3HAUUTEIbHbBIC TaJbHOCTH.

N3MepeHHble 3HauYe€HUS KOOPAWHAT IEJIM M PaKeThl IMOJAITCS B
ycTporicTBO BbIpaboTku koMmaH (YBK), koTopoe MOXXeT BBINOIHATHCS Ha 0ase

OIIBM wunu B BHAE aHAJOTOBOIO CUETHO-pelarIiero mpuoopa. dopmMupoBaHue
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KOMaH/[ OCYIIECTBJISETCS B COOTBETCTBUHM C BbIOpAHHBIM METOAOM HAaBEICHHUS U
OPUHATHIM — MapaMeTpoOM  paccoriiacoBaHusi. BeipaOoTaHHble Uil Kakaou
IUIOCKOCTA HaBEACHUS KOMaH/Abl YIpaBieHHs MWHUQPYIOTCS U C [OMOIIbBIO
panuonepenatunka komanjg (PIIK) (ycrpoiictBa mepemaunm komann (YIIK))
BBIIAIOTCA Ha OOPT paKkeThl. DTH KOMaHAbl IPUHUMAIOTCS OOPTOBBIM IPUEMHUKOM,
YCUJIMBAIOTCS, JEeMUGPUPYIOTCS M 4Yepe3 aBTONWIOT B BHJIE OIpPEaeSICHHbIX
CUTHAJIOB, ONPENENSAIOIINX BEJIMYMHY U 3HAK OTKIIOHEHUS PYyJEH, BBIAAIOTCA HA
pynu pakeTbl. B pesynbraTe moBopoTa pyJield W MOSBICHHS YIJIOB aTakKu M
CKOJIbKEHHSI BO3HUKAIOT OOKOBBIE a’3pOAMHAMUYECKHE CHUJIbI, KOTOPbIE U3MEHSIOT
HaIlpaBJICHUE T0OJIETA PAKETHI.

IIpouecc ymnpaBieHus paKeTOW OCYILIECTBISIETCS HENPEPBIBHO N0 €€
BCTPEYU C LEIBIO.

ITocnie BbIBO/IA pAKETHI B paiOH TOYKH BCTPEUH C LENBIO, KaK PAaBUIIO, C
MOMOIIIBI0O HEKOHTAKTHOTO B3pbIBAaTENsl pemiaercs 3ajaya BbIOOpa MOMEHTa
Mo/IpbIiBa 00EBON YACTH 3€HUTHOM yNPABISIEMON PAKETHI.

Komangnas cuctema teneymnpasienus: nepsoro Bujga (TY-I) ne tpedyer
YBEJIUUCHHUSI COCTaBa W Macchl OOpPTOBOM ammapaTypbl, oOJianaer OOoJbIION
rMOKOCTBIO 10 YHCIY UM T€OMETPUM BO3MOXKHBIX TpaeKTopuil pakeTbl. OCHOBHOM
HEJI0OCTaTOK CHCTEMbl — 3aBUCHUMOCTh BEJIWYWHBI JIMHEHHOU OIMOKHU HaBEICHUS
paKeThl Ha LEeNb OT JaJbHOCTH CTpesibObl. Eciu, HampuMep, BeIMUMHY YIJIOBOM
OLIMOKY HaBeICHUs MPUHATH MOCTOsIHHON 1 paBHO# 1/1000 ganbHOCTH, TO MpoMax
pakeThl Ipu AaIbHOCTAX cTpesibObl 20 u 100 KM cOOTBETCTBEHHO cocTaBUT 20 u
100 M. B mocnegneM ciiydae Ajsi MOpa)X€HHUs Ied MOTpeOyeTcs yBeIUUYeHUe
Macchl 00EBOM YacTH, a clieloBaTeIbHO, U CTAPTOBOM Macchl pakeThl. [loaTomy
cuctemMa TeneynpaBieHuss neporo Buaa (TY-I) wucnonssyercs ans
nopaxeHus uenei 3YP Ha MalIbIX U CPEIHUX NAITBHOCTAX.

CxeMa KOMaHIHON CHCTEMBI TeJIEyNpaBiIEHHs BTOPOTO BHJA NMOKAa3aHa Ha

puc. 7.
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Puc. 7. Cxema koMaHAHOU cUCTEMBI Teneynpasienus BToporo Buaa (TY-11)

Koopaunarop uenu (ry,&y,By), YCTAHOBJICHHBIM Ha OOPTY paKeThl, HO
yamie Bcero 3To 6oproBoil panuonenenrarop (BPII), ocymecTBusieT ciexenue
3a LEeJbl0 M OMNpeJeieHHe ee TEeKYyIIMX KOOpPAMHAT B IOABMXHON cCHCTEME
KOOpJMHAT, CBs3aHHOW ¢ pakeTod. KoopAwHATHI [enW TIO KaHaly CBS3U
nepeaaloTcs Ha paJMOJIOKAIIMOHHYIO CTAHLUIO CONPOBOXKICHHS IIeJed |
HaBEJICHUS PAKeT.

CrnenoBarenbHO, OOPTOBOM paaUOIENICHIaToOp JODKEH BKIIOYATh B ceOs
(pucynok Ne7, cnaitn No7):

— aHTEHHY IIpUeMa CUTHAJIOB OTpaKeHHBIX OT 1enu (1);

— TpueMHUK (2);

YCTPOMCTBO OomNpeaesieHus: KoopauHar uenu (3);

mudpartop (4);

— MepelaTYNK CHTHAJIOB, COJEpKamux HWH(QOpMaIui O KOOpAWHATAX
enu (5);

— Tepearnlyo aHTeHHy (6).

Koopaunater nenu (Fy, &y, Buy) MPUHAMAIOTCS PATUOJOKAIIMOHHONW CTAHIUCH
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CONPOBOXIEHUSA IE€JNE W HaBENEHUS pPAaKeT M BBLAAIOTCSI B YCTPOMCTBO
BbIpa0OTKM KoMaHjJ ympasieHus. Taxxe B YBK mnocrynator Tekymue
KOOPJIMHATHI 3¢HUTHOU YIPaBIsieMO# pakeThl (Fp,&p,Bp). Y CTpOCTBO BEIPAOOTKH
KOMaHJ OmpeAesseT NapaMeTp paccorjacoBaHus W (QOPMUPYET KOMaHIbI
yIpaBJI€HUsA, KOTOPbIE MOCJIE COOTBETCTBYIONIMX MPeoOpa3oBaHUN BBIJAIOTCS HA
OOpT paKeTshl.

Jliist mpreMa 3TUX KOMaH/J, UX NMpeodpa3oBaHus U OTpabOTKU PaKEeTO Ha ee
OOpTy ycCTaHaBIMBaeTCs Takas K€ amnmapatypa, Kak H B CHCTEMax
TeJeynpaBieHus MepBoro Buaa (7 — npueMHUK KOMaH/[, 8§ — aBTOMHIIOT).

OCHOBHBIE JOCTOMHCTBA CUCTEMBI TEJEYITPABIECHNS BTOPOTO BU/IA:

— HE3aBUCHUMOCTh TOUHOCTH HaBeleHUs 3YP oT ganbHOCTH CTPEIbOBI;

— MOBBIIICHUE pa3pelialeil CIOoCOOHOCTH MO Mepe MNPUOIUKEHHUS
PaKeThI K LENH;

— BO3MO’KHOCTb HaBEJICHMSI Ha LIeJIb TPEOyeMOro unciia paker.

OCHOBHBIE HETOCTATKU CUCTEMBI:

— BO3pacTaHUE CTOMMOCTH 3€HUTHOM YIIPaBISEMON PAKETHI;

— HEBO3MOKHOCTbh PEKMUMOB PYYHOI'O COITPOBOKIECHUS LIETH.

Cnenyet OTMETUTH, yTO B coBpeMeHHbIX 3PC cuctembl TY-II B unctom BHzE
MPAKTUYECKU HE MCTOIB3YIOTCS (Harpumep, B paznuuHbix Mmoaudukanusax 3PC C-
300). Hns HamexxkHocTH HaBeAeHuss 3YP Ha menb W TOBBIMICHHS TOYHOCTH
cTpensObl npu HaBeaeHun 3YP c¢ momombio BPII onHOBpeMeHHO H3MEpSIOTCS
KOOpJAMHATBI 1enu Kak Ha Oopty 3YP, Tak W Ha3eMHBIMH CpEJICTBAMHU.
[Ipenmouyrenrie OTHAETCS MCTOYHHMKY, KOTOPBIH OOECHEUYMBAET HAWIYYIIYIO
TOYHOCTh. Takoii crmoco0 HaBeJEeHUs ONYyUnII Ha3BaHUE OUHAPHOZO.

Takum 00pa3oMm, MOXXHO CKa3aTb, YTO IO CBOEH CTPYKTYpHOH cxeme u
XapaKTepUCTUKaM CUCTeMa TeJeyNpaBiIeHHUs] BTOPOro BUa OJM3Ka K CHCTEMaM
camoHaBeqeHusl. OCHOBHbBIE MPUHIUIBI MOCTPOCHHUS U (YHKUMOHUPOBAHUS ITHX

CHUCTEM 6YIIYT PAaCCMOTPCHLI B CIACAYIOIICM BOIIPOCC JAHHOT'O 3aHATHA.
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3. OBIIME CBEAEHMA O CUCTEMAX CAMOHABEJIEHMA 3YP

CamoHaBeJIeHHMEM Ha3bIBAETCA AaBTOMATUUYECKOE HABEJCHUE paKEeThl Ha
1[eJ1b, OCHOBAHHOE Ha UCIIOJIb30BAHUM YHEPTUH, UIIYIIEH OT IIE]IU K paKeTe.

VYcraHoBineHnHas Ha OopTy pakersl rojoBka camonaBenenus (I'CH)
aBTOHOMHO OCYILIECTBIISIET CONPOBOXKIEHUE €M, ONpelesieT mapameTp
paccoryiacoBanusl ¥ GOPMUPYET KOMAH/IbI YIIPABICHUS PAKETOM.

[To Buay »sHepruu, KOTOPYIO H3JIy4daeT WM OTpa)xaeT Ielb, CUCTEMBI
CaMOHAaBEJICHUS Pa3EISAI0TCS Ha:

— paIuOJOKaIlMOHHBIE;

— onTtuyeckue (MHPpaKpacHbIC WJIM TEIJIOBbIE, CBETOBBIC, Ja3epHbIC U
ap.).

B 3aBucHMMOCTH OT MecTa pacmlojIOXKEHHsI MEPBUYHOTO HCTOYHHUKA SHEPTUU
CUCTEMbI CAMOHABE/ICHUSI MOT'YT OBITb:

— IMMaCCUBHBIMH;

— aKTHBHBIMU;

— TMOJIyaKTUBHBIMH.

[Ipu naccusnom camonasedenuu >HEPrusi, U3ydaeMas WIM OTpa)kaeMmas
LEeNbI0, CO3/IaeTCSd MCTOYHMKAMHU CaMOM IIeJIM WJIM €CTECTBEHHBIM OOydyaTesem
uenu (Comnnem, Jlynoit). CrenoBarenbHOo, HHGOpMALMsS O KOOPAWHATAX H
nmapamMeTpax JBUXXCHHUS 1IeIM MOXET OBbITh ToJydeHa O3 CHeluagibHOIo
oOJTydeHUS 1IeU YHEPrue Kakoro-imoo Buaa (puc. 8a).

Cucrema axmugHo2o camoHageOoeHuUsi XapaKTepu3yeTrcss TEeM, UTO
HMCTOYHUK DHEPruu, OOJydaromuil Ieib, yCTaHABIMBAETCS HAa pakeTe W I
camoHaBeZeHus 3YP wucnonp3yercs OTpa)keHHas OT LENU DHEPrusi 3TOro
ucTouHuka (puc. 8B).

[Ipu noayakmuenom camonasedenuu 1elb O00dydaeTcs TEPBUYHBIM
UCTOYHUKOM SHEPIUH, PACTIOJIOKEHHBIM BHE IICJIH M PAKEThI, HAIIPUMED,

pPaMoIOKaTOPOM TIOJICBETa IENH, MPU PATUOIOKAIMOHHOM CaMOHABEIECHUU
(puc. 80).

PCZOMOJZOKCZT/;MOHHble cucmemsbl CaMOHABCACHUA TTOJTYUUIIN IIUPOKOC



15

Puc. 8. CucteMbl caMmoHaBeACHUS

(a — maccuBHas; 6 — MMOJTyaKTUBHASI; B - aKTUBHAsI)

=
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pacnpocTtpanenne B 3PK BBHIY MX HpakTHYeCKOW HE3aBHUCUMOCTH ICHCTBHS OT
METEOPOJIOTHYECKUX YCIOBUH W BO3MOXKHOCTH HaBEICHUS pPaKETHl Ha IeJb
71000T0 TUTIA U HA pa3IMYHbIC NadbHOCTH. OHM MOTYT HMCIIOIB30BATHCSA Ha BCEM
WIM TOJBKO Ha KOHEYHOM YYacTKe TPACKTOPUHU 3€HUTHOHN yIpaBiIsieMOU PaKeTHl,
T. € B COYETAaHWH C JPYTHMH CHUCTEMaMH YOpaBleHUs (cucTeMoi
TeJeynpaBlIeHUs, IPOTPAMMHOI0 YIIPABICHHUS ).

B pannonokalMOHHBIX CHCTEMax MPUMEHEHHE I[acCHBHOTO crocoba
CaMOHaBEJICHHS BeCbMa OrpaHn4eHo. Takoil cmoco0 BO3MOXKEH JIMIIh B YaCTHBIX
ciIydasix, HalpuMep npu camoHaBeaeHuu 3YP Ha camoneT, nMeromuii Ha CBOEM
O00opTy HempephIBHO paboTaromuii paguonepefaTdyuk momex, u ap. [lostomy B
PaIMONIOKAIIMOHHBIX CHCTEMaX CaMOHaBEJEHUsS NPUMEHSIOT CIeNHalbHOe
obnyueHue («rmojcBeunBaHue») nenu. [lpu camoHaBelneHWU pakKeThl Ha BCEM
y4acTKE €€ TPAeKTOpUHU TMOoJIeTa K LEIH MO JHEPreTUYSCKUM U CTOMMOCTHBIM
COOTHONICHUSAM, KaK TMPaBWIO, TPUMEHSIOTCS  TOJYaKTUBHBIE  CHUCTEMBI
camoHaBeieHHs. [IepBUYHBIN MCTOYHUK SHEPTUU (PaauOIOKATOp TOJCBETA IIEIIN)
MOXET pacmoJiaraTtbcs Ju00 mpsiMo Ha myckoBoi yctaHoBke (3PC C-300B), nmubo
Ha ONPEJCIIEHHOM pACCTOSIHUM OT MECTa ITyCKa pakeThl (Ha paauojoKaTtope
MIOJICBETA IIEJIN).

3amadyeit paguosokaropa o0dydeHUs (MOJCBETa) IEJNH SIBISICTCS
HEMpEephIBHOE  OOJydyeHHE  LEeNu  DJIEKTPOMArHUTHOM  sHeprueii. B
pPaaMoONIOKAIIMOHHON  CTAaHIMKM  HWCIIOJB3YEeTCSl  HANpaBlIEHHOE  W3IyYCHHE
AIIGKTPOMArHUTHOW SHEPTHH, YTO TpeOyeT HEMpPEephIBHOIO COMPOBOXKICHUS LIETH
0 YTJIOBBIM KOOpAWHATaM. J{JIs pemeHus: Jpyrux 3aaad 00eCTieunBaeTCsl TAKKE
COTIPOBOXICHHUE IIEJM MO JAaTbHOCTH U CKOpPOCTH. Takum oOpa3zom, HazeMHas
9acTh CHCTEMBI IOJIyaKTUBHOTO CaMOHAaBEACHHS  MpPEICTaBIseT co0oil
PaIMOJIOKAIIMOHHYIO CTAHIIMIO C aBTOMATHYECKUM COTIPOBOXKICHUEM IIEITH.

[TomyakTuBHAasE TOJOBKAa CaMOHABEJEHHWS YCTAaHABIMBACTCS Ha pakeTe |
BKJIFOYAeT KOOPAWHATOP M CYETHO-pemaronuii mpubop. Ona obecrieunBaet
3axBaT W COMPOBOXKACHHWE IIENIM IO YIJOBBIM KOOpJMHATAM, IAIBHOCTH WU

CKOpOCTH (WJINM 10 BCEM YETBIPEM KOOpAMHATaM), OIpEAESICHUuE IapameTpa
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paccorjacoBaHus U BIPaOOTKY KOMaH/]l yIIpaBJICHHUS.

Ha OopTy 3eHUTHON ympaBisieMoil pakeTbl yCTaHABIMBAETCS aBTOIMIIOT,
pelIaroIuil Te ke 3a/laul, UTO U B KOMAHHBIX CUCTEMAaX TeJIeypaBiIeHUs.

B cocTtaB 3€HMTHOr0 pakeTHOro0 KOMIUIEKCA, HCIOJb3YIOIIEr0 CUCTEMY
CaMOHaBE/JICHMUsI WM KOMOWHHUPOBAHHYIO CHUCTEMY YIPABICHHS, BXOJIAT TaKXKe
o0opynOBaHME M ammapaTypa, OOeCleuMBalolUMEe MNOATOTOBKY M IIYCK paker,
HaBEJCHHUE PAUOJIOKATOPa 00JIyYeHHUs Ha LENb U T. II.

B KOMOMHHUPOBAHHBIX CHUCTEMAaX MPHUMEHSIOTCS Kak MOJyaKTHUBHAsA, TaKk U
aKTUBHAas CHCTEMbl caMoHaBeleHUs. OrpaHvyeHue MO JaJbHOCTH AaKTUBHOMN
CUCTEMBbl CAMOHABEJICHUS TMPOMCXOAUT 32 CYET MAKCHUMaJbHOM MOIIHOCTH
NEPBUYHOIO HU3JyUYEHHUs, KOTOPYIO MOXKHO TOJYYHTh Ha pakere C Y4eToM
BO3MOXHBIX Ta0apuUTOB M Macchl OOpPTOBOHMl ammapartypbl, B TOM YHUCIE U
AHTEHHBI FOJIOBKM CaMOHABEACHUS.

Jlisi BBIUMCIIEHUS T[apaMeTpa paccorjacoBaHUs U BBIPAOOTKHM KOMaH]I
yOpaBleHUsl, CIeIsIIMe CUCTEeMbl TOJIOBKM CAaMOHABEACHHS  JIOJKHBI
HEMpEepbIBHO  OTCNEXHUBaTh Lenb. Ilpu 3sTtomM  (QopmupoBanume KOMaHIbI
yOpaBIE€HHUS BO3MOXHO TP CONPOBOXKAEHUU UEIH TOJBKO IO YIJIOBBIM
koopauHataM. OJIHaKO TaKOE CONPOBOXKIEHUE HE 00ECTIEUMBAET CEJIEKLIUIO LIENHU 110
JAIBHOCTH U CKOPOCTH, a TAK)Ke 3aIUTY NPUEMHHUKA F'OJIOBKH CAMOHABEIEHUS OT
noO0YHON HHPOPMAIIHU U TTIOMEX.

JlJisi aBTOMaTUYECKOro COMPOBOXACHHS IIEJIHM IO YIJIOBBIM KOOpAMHATaM
UCIIOJIb3YIOTCS ~ PaBHOCUTHAJIbHBIE METOABl TMEJEHralud. YTrojl Mpuxoja
OTpaXeHHOW OT 1IeJIM BOJIHBI ONPEEISETCS] CPAaBHEHUEM CUTHAJIOB, IPUHSTHIX MO
ABYM win OoJjiee HECOBNAAAIOIIMM JMarpaMMaM HampaBieHHOCTH. CpaBHeHHE
MOJKET OCYILECTBIIATHCS OJJHOBPEMEHHO UJIU MOCIEA0BATENBHO.

Haubonbiiee pacnpocTpaHeHHE MOTYYUIU TEJIEHTaTOpbl C MIHOBEHHBIM
pPaBHOCHTHAJIBHBIM  HANpaBJIE€HUEM, B KOTOPBIX HCHOJB3YyeTCS CYMMAapHO-
pPa3HOCTHBIM croco® ompeneneHus yria OTKIOHeHus uenu. [losBieHue Takux
NEJICHTallMOHHBIX YCTPOMCTB OOYCIIOBJIEHO B IEPBYIO OYEPENb HEOOXOIUMOCTBIO

MOBBIMICHUA TOYHOCTH CHUCTCM ABTOMATHYCCKOI'O COIIPOBOXACHUA NCIIM 110
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HampaBjiIeHU0. TakuWe TIeJICHraTOphl TCOPETHYECKH HE YYBCTBHTCIBHBI K
aAMIUTATYIHBIM (QJTIOKTYaIusiM OTPaKEHHOT'O OT I CUTHAJIA.

B menenraTopax ¢ paBHOCUTHAJIBHBIM HAIPABICHUEM, CO3aBAEMbIM ITyTEM
MEPUONICCKOTO HM3MCHEHHUs JuarpaMMbl HANpaBICHHOCTH AHTCHHBI, W, B
JaCTHOCTH CO CKaHHPYIOIIUM Jy4oM, CIIy9alHOE W3MEHEHUE aMILIUTY/T
OTPaXCHHOTO OT IICJIM CHUTHAJa BOCIPUHUMACTCS KaK CIydalHOE H3MCHCHUC
YTJIOBOTO TTOJOXKECHHS LIENH.

[IpyHOMO CENeKIUH IEeTH 10 JaJbHOCTH M CKOPOCTH 3aBHUCHUT OT
XapakTepa M3JIy4deHHUs, KOTOPOE MOXKET ObITh UMITYJIbCHBIM WJIH HEPEPHIBHBIM.

[Ipy WMIyIbCHOM HW3JyYCHUH CEJICKIMS IIEIM OCYIISCTBISICTCS, Kak
MPaBUIIO, TIO0 JAIBHOCTH C ITOMOIIBI0 CTPOOHPYIONINX MUMITYJICOB, OTKPBIBAIOIINX
MPUEMHHUK TOJIOBKH CAMOHABEICHHSI B MOMEHT IPHUX0/a CUTHAJIOB OT IIEJIH.

[Ipu HempepbIBHOM W3JIYYCHUH CPABHUTEIBHO TIPOCTO OCYIICCTBUTH
CEJICKIMIO IENH MO CKOpOCTU. [l COMpOBOXKIEHUS 1€ IO CKOPOCTHU
ucronbzyercst dpdext Jomrepa. BenwumHa AOMIEPOBCKOTO CMEMICHUSA
4acTOTHl CHUTHAja, OTPaXECHHOTO OT IICJIW, MPOMOPIMOHAIbHA MPU AKTHUBHOM
CaMOHABEJICHUN OTHOCUTEIBHOW CKOPOCTH COJMIKEHHUS PaKEeThl C LENbI0, a
MpH TOJYaKTUBHOM CaMOHABEJICHUU — PaauaIbHOW COCTABJISAIONIEH CKOPOCTH
[eMH OTHOCUTEIBbHO HAa3eMHOTO0 paJuoJioKaTopa TMOJACBETa 1N U
OTHOCHUTEJIBHOW CKOPOCTH COJVIKCHHMS pakKeThl ¢ Ieabio. JIus BBIICICHUS
JOTUICPOBCKOTO CMEIICHUS IPH IOJTyaKTUBHOM CaMOHABEJICHHHM Ha paKeTe
MocJjIe 3axBaTa 1M HeOOXO0IMMO MPOU3BECTH CPAaBHCHUE CHTHAJIOB, IPUHSATHIX
pPaguoIOKaTOPOM TIOJICBETA IIEJIM M TOJOBKOW camoHaBeneHus. HacTpoeHHBIC
GuUIbTPEl TPUEMHHKA TOJOBKHM CaMOHABEJCHHS TPONMYCKAIOT B KaHal
W3MCHEHHS yIJja TOJBKO TE€ CHUTHaJBl, KOTOPBIE OTPa3WINCh OT IIEJH,
JABVIKYIIEHCS C ONMpeNeeHHON CKOPOCThI0O OTHOCUTEIBHO PAKETHI.

Hnppaxpacuvie (mennosvie) cucmemvl camoHageoeHus 3CHUTHBIX pPaKeT
WCTIONB3YIOT JHAaINa3oH BOJH, KaK MpaBuio, oT 1 mo 5 mxMm. B 3Tom nuamazone
HAXOJUTCS MAKCHMYM TEIUIOBOTO HW3JIyYCHHS OOJBIITMHCTBA BO3AYIIHBIX IICJICH.

Bo3MoxHOCTB MNPUMCHCHHUA ITACCUBHOTO crocoba CaMOHaB€ACHHUA — OCHOBHOC
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npeumMyiecTBO nuHppakpacHbix cucreM. Cucrtema jaenaercs 6oyee MpoOCToi, a ee
NEUCTBUE CKPBITBIM OT mpoTuBHUKA. J[o mycka 3YP Bo3aylmiHOMY HTPOTUBHUKY
TpyaHee OOHApYXUTh TaKyl0 CHUCTEMY, a MOCJe IycKa pakeThl co3/JaTh eil
akTUBHYIO momexy. [IpuemMHUK MHOpPaKpacHOW CHUCTEMbl KOHCTPYKTHBHO MOKET
OBITH BBITIOJHEH 3HAUYUTEIBHO MPOIe TpUeMHUKA paauoiaokamuonsoi I'CH.

Henocratok cucremMbl — 3aBUCUMOCTh  JAlbHOCTH  JIEMUCTBHUS  OT
METEOPOJIOTUYECKUX YCIOBUM. TEIIoBbIE JyYM CHIBHO 3aTyXarT MNPHU I0XKJE, B
TyMaHe, B oOyiakax. JlaqbHOCTH JEHCTBUSA TaKOW CHUCTEMBbI TaK)Ke 3aBUCHUT OT
OpUCHTAIIMU 1I€JI1 OTHOCHUTEJIbHO TMPUEMHHUKAa HJHEPruu (OT HampaBICHUS
npuema). JIyducThlii MOTOK M3 COIJIa PEAKTUBHOTO JBUTATENsl camoJjera
3HAYUTEJILHO MPEBBIIIACT JIYYUCTHIN MOTOK €T0 (Pro3eisixka.

TennoBble rOJIOBKM CAaMOHABEICHUS MOJYYWIH [IUPOKOE paCIPOCTPAHEHUE
B 3¢HUTHBIX pakeTax OymkHero 00s 1 Manoi aanpHOCTH, Hanpumep B [13PK.

Cseemogule cucmemvl camonagedeHus OCHOBAHbI HA TOM, YTO OOJBIIMHCTBO
BO3AYIIHBIX L€ OTpPa)kaeT COJHEYHBIA WM JYyHHBIA CBET 3HAYUTEIHHO
CUJIbHEE, YeM OKpYKarouui ux GoH. ITO MO3BOJISICT BBIACIUTH 1IeJIb Ha JaHHOM
(¢hoHe W HABECTU HA Hee 3€HUTHYIO pakeTy ¢ nmomoinsio ['CH, ocymecTBistonei
MIpYEM CUTHAaJa B JUAINa30HE BUIUMON YACTU CHEKTPA JIEKTPOMArHUTHBIX BOJIH.

JIOCTOMHCTBA TAaHHOW CUCTEMBI ONPEIEISAIOTCS BO3MOKHOCTBIO TPUMEHEHUS
MacCUBHOIO crnocoba camoHaBeJeHus. Ee cyliecTBeHHbI HeI0CTaTOK — CUJIbHAs
3aBUCUMOCTh JAJIbHOCTH JIEHCTBUSL OT METEOPOJIOTUYECKUX yciaoBui. Ilpu
XOpOIIMX  METEOPOJOTMYECKHX  YCIOBHSAX  CBETOBOE  CAaMOHAaBEJIEHUE
HEBO3MOXHO TaK)X€ B HaIpaBIECHUSAX, C KOTOPBIX B MOJE€ 3pPEHUS Yyriomepa

CUCTCMBI IIOIIaAaCT MCIIAIOIIAA SHCPIUA COJ'IH]_Ia )51 .HyHBI.

3. KOMBUHMPOBAHHLBIE CUCTEMbI YIIPABJIEHUA 3VP
[lonx  KOMOMHMPOBAaHHBIM  YIpPABICHHUEM IOHUMAETCA  COYETAHUE
Pa3JIMYHBIX CUCTEM YIIPABJICHUS IIPU HABEJCHUU PAKEThl Ha Lieiib. B 3€HUTHBIX
PaKeTHBIX KOMIUJIEKCAX OHO MPUMEHSAETCS MpHU CTpeab0e Ha OoJblIve AalbHOCTU

oJId ITOJIYUYCHHA Tpe6yeM0ﬁ TOYHOCTH HABCACHHA PAKCTBI Ha MICJIb IIPHU
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JOMYCTUMBIX MaccoBbIX 3HaueHUsAX 3YP. Bo3aMoxkHBI Takue mociaeaoBaTelIbHbIE
KOMOHMHAIIUU CUCTEM YIIPaBICHHUS:

— TeJIeyNpaBJI€HUE NMEPBOro BUJIa U CAMOHABEICHUE;

— TeJieyNpaBieHUE MEePBOro U BTOPOro BHUJA;

— aBTOHOMHAasi CUCTEMAa U CaMOHAaBE/ICHUE.

[Ipumenenue KOMOMHUPOBAHHOTO YIPaBICHUS 00yCIIOBIIMBAET
HEOOXOJUMOCTD PEIICHUSI TAKUX CJIEIYIOIMX 3a/1a4:

— COMNpsKEHUE TPACKTOPUN MPU MEePeXoJie C OJHOTO Crocoda yrnpaBlIeHUs
Ha IpYrou;

— o0ecrnedyeHue 3axBaTa LeJId FOJIOBKOW CAMOHABEICHHS PAKETHI B MOJIETE;

— HCIOJIb30BAHUE OJHUX M TEX K€ YCTPOMCTB OOPTOBOW ammapatypbl Ha
Pa3JIMYHBIX ATANax ynpaBJICHUS U AP.

B MomeHT nepexoja Ha camMmoHaBeAeHUe (TeJaeynpaBieHue BTOPOro BUIA)
1eNb J0JDKHA HAaXOAUThCS B Ipenenax JuarpamMMbl HalpaBlIEHHOCTH MPUEMHOU
anteHHsl ['CH, mmpuna xoTopoir o0bi4HO He npeBocxoauT 5-10°. Kpome Toro,
JOJIKHO OBITH OCyHIecTBIeHO HaBeaeHue ciuensdmux cucteM ['CH mo mambHOCTH,
110 CKOPOCTH WJIH 1O JATbHOCTU U CKOPOCTH, €CJIA MPEAYCMOTPEHA CEeJIEKIUs LEeTu
M0 JAHHBIM KOOpAMHATaM JUIsl TOBBIIIEHHUS pa3pelaroniel CcrnocoOHOCTH H
MOMEXO03aLUIIEHHOCTH CUCTEMBI YIIPABIICHUSI.

Hasenenne I['CH Ha wenb MoOXeT TMNPOU3BOAUTHCA CIEAYIOIIUMHU
crioco0aMu:

— 110 KOMaHJaM, MepeiaBaeMbIM Ha OOPT pakeThl C MMyHKTa HaBEACHUS,

— BKJIIOYEHHEM aBTOHOMHOr0O aBToMaTuhuyeckoro mnoucka uenu I'CH mo
YTJIOBBIM KOOPJWHATAM, JaIbHOCTH U YaCTOTE;

— COYeTaHHUEM MpeaBapuTeIbHOr0 komanaHoro HaBenenus: ['CH Ha uens ¢
MOCJEAYIOUMM MOUCKOM LIEIH.

Kaxnpiii u3 mepBeIX ABYX CHOCOOOB HMMEET CBOM NPEUMYIIECTBA U
CYLIECTBEHHbIE HEJOCTATKU. 3a/aya obecrnieueHus HajaexxHoro Hasenenuss ['CH
Ha IeJib B MPOLECCe HABEJACHUS PAKEThl SBIAETCSA JOCTATOYHO CIOXKHOU U

MOXXET TmoTpeboBaTh MPHUMEHEHHs TpeTrhero cmocoba. IlpeaBapurtenbHOE
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HaBeneHnue ['CH mo3BossieT Cy3uTh [Uana3oH MOUCKa LENH.

[Ipy xoMOMHAIUU CHUCTEM TeJIeyNpaBlIeHUs MEPBOr0O M BTOPOro BHUAA
nocJie Havaja (pyHKIIMOHUPOBAHUS OOPTOBOTO pajuolesieHraTopa B yCTPOMCTBO
BBIDAOOTKM KOMaHJ paAUOJOKAIMOHHOW CTAHLUU COINPOBOXKICHUS LENeH u
HABEJICHUSI pakeT MOXKET IMOCTynaTh HMHQpOpMaIus OJHOBPEMEHHO OT JBYX
MCTOYHUKOB: PaJUOJIOKAIMOHHON CTaHUMU CONPOBOXKICHHUS LIEJNEH W HABEACHUS
paket u 6opToBOro panuoneneHraropa. Ha ocHoBe cpaBHeHUs chOpMUPOBAHHBIX
KOMAaH/JI 110 JaHHBIM Ka)KI0TO MCTOYHHMKA NPEJICTABISAETCS BO3MOKHBIM PEIINTh
3a/layy CONPSI)KEHUS TPACKTOPUU, a TaKXKe€ IMOBBICUTh TOYHOCTh HABEICHUS
pakeThl Ha I1edb (CHU3UTH CllydalHbIe COCTAaBJIAIOLIME OMMOOK MyTeM BhIOOpa
MCTOYHUKA, B3BEIIMBAHUEM JHCHEpcUil cHOPMUPOBAHHBIX KOMaHia). Takoi
crnoco0 KOMOMHAIMK CHCTEM YyNpaBieHHUs, Kak ObUIO yKa3aHO paHee, MOJy4Yuil
Ha3BaHUE OUHAPHO20 YAPABTIEHUA.

KomOunupoBaHHOe ympaBiieHHE TpUMEHseTCS B  cllydyasx, Korja
Tpedyembie xapaktepuctuku 3PK He MOryT OBITh TOCTUTHYTHI NMPUMEHEHHEM

OIIHOﬁ CUCTCMBI YIIPpaBJICHUAI.

3AJAHUE HA CAMOCTOSATEJIBHYIO IIOAI'OTOBKY
Ha camocrosTenbHOll moaroroBke Oosiee MOAPOOHO M3YyYHUTh MaTepHall

JaHHOTO 3aHATHA, U JOIIOJIHUTH CBOHM KOHCIICKTHI.



