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BBEJAEHHNE

OcHoBHbIC TpeOOBaHMS, KOTOPHIC JOMKHBI YUHUTHIBATHCSA MPH CO3JAHUU 3CHUTHBIX PAKCTHBIX
komiuiekcoB (3PK), onmpenesiroTest B mepByIO 0Yepeap XapakTepucTHKaMu neici. lpunsrue Ha BOOpy-
JKCHHUC BBICOKOTOYHOTO OPY?KHSI, IMCIOIIEIO CBOM CIICHHU(PHUCCKHUE XapaKTCPUCTHKH, PACIIAPHIO CIICKTP
3TUX TPeOOBAHUH.

Takumu XapakTEPUCTHKAMH SBISIOTCS:

—manas 3¢@eKkTHBHAs MOBEPXHOCTh PAacCEHBAaHU LieneH, ocOOCHHO B TMepexHei moaycdepe,
0,1 > 27151 CAHTHMETPOBOTO AuanasoHa BoiH (1,5-5 cm);

— WHpokui auana3oH BbIcOT (30-60 M — HIKHHI YPOBEHB BRICOT HOJIETa) U yriaoB (45 — 60° u
6omee) moxxoaa 3PK k mpukpeiBacMbIM 0OBEKTAM;

— IUPOKHH Auana3oH ckopoctedt monera (200 — 700 mM/¢) u pacnoaracMpIX MOTEPSUHBIX MEPE-
rpy3ok (8 - 10);

— BBICOKHI YPOBCHb 3aLIHIICHHOCTH OPYKHS OCOOCHHO TaKHX BUAOB, KK YIPaBIIeMbIC OOMOBI,
CHapSAbL.

YuureiBas 3TU XapaKTEPUCTHKH, MOXHO BBIICIHUTE ClieAyromiue odmue TpedoBanus k 3PK:

— BBICOKAsI CTETICHb roTOBHOCTH (3—4 ¢);

— Majoe BPEMs PasroHa PakeThl 10 MAKCUMAIBHBIX CKOPOCTEH (3—35 ¢) M moAAep aHHE 3TUX CKO-
POCTEH 10 MOMEHTA MOPAKECHHUS BO3AYIIHOU LICTIH;

— BBICOKHE MaHEBPCHHBIC Ka4ecTBa (pacroaaracMble IONEPEUHEIC Ieperpy3ku He Hke 10);

— COOTBETCTBYIOLIEE OOCBOE OCHAIICHUE PAKETHI, CIIOCOOHOE pa3pyllaTh CHIBHO 3aIIUINCHHBIC
LICJTH;

— Huskasg ctouMocth 3PK (Ha ypoBHE NPHUMEHAEMOT0 BHICOKOTOUHOTO OPYIKHS).

It TpeOOBaHUA MOTYT OBITh PCATU30BAHBI 33 CUCT:

— BBICOKOH aBTOMAaTH3aLUH KOMILIICKCA,

— npuMeHeHHs 3((EKTUBHBIX PAAHOIOKALMOHHBIX CPEACTB OOHAPYKCHHM LEICH H Hepeaadu
KOMaH[ Ha OOPT pakeThl;

— MPUMCHECHHS MOIIHBIX JITOPUTMOB H BRIYHMCIUTEIBHBIX CPEACTB 00paboTKy HHGOPMALIK, aB-
TOMATU3HPOBAHHOTO COIMPOBOXKICHHUS PAKCTHI;

— KOHCTPYKTHUBHBIX PEIICHUH, MO3BOSMIOIINX HAWNTH KOMIIPOMHCC MEXAY LCHOH U 3 eKTHBHO-
ctrio 3PK.

[epeuncaennsiM TpeboBaHusIM ya0BIeTBOPCT KoMIUTeke “Top-M17.

B manHOM mocoGuu nmpuBoasTcs obmipe cBeacHus o komiiekce “Top-M17, ero pabore u o pake-
T¢, KOTOpOH oH ocHaineH. [loapoGHO paccMaTpUBAIOTCST YCTPOUCTBO, OCOOCHHOCTH (DYHKIIMOHUPOBAHUS
PaKeThl H €€ SIEMECHTOB MPH HOATOTOBKE K MYCKY, MPHU MYCKE, B MONETE U IPH BCTPEUEC € LETBIO.

[Tocobre mpeaHa3HAUCHO AN CTYACHTOB, OOVUAIOIIMXCA MO CICHUATIBHOCTIM, VUICOHBIC ILTaHBI
KOTOPBIX COACPKAT JUCLHUIUTHHBI, CBA3AHHBIC C H3YUCHHEM VCTPOUCTBA U (PYHKLMIOHMPOBAHHS PAKET.
s oOnerdeHus yeBOSEMOCTH HHGOPMALIMH, H3I0KECHHOH B IOCOOHH, B KOHIIC TCKCTa JAKOTCS BOIIPOCH
JTISL CAMOKOHTPOSL.

Ha ocHoBaHMM 3THX BONPOCOB COCTABICHA BIICKTPOHHAS BEPCHS MPOBEPKU 3HAHUH CTYACHTOB.

Astop Beipaxkaet OnarogapHocts C.A. Hupukosy n K.A. AdanackeBy 32 TEXHUYIECCKVIO IOMOLIb
B CO3JaHHUH JAHHOTO MOCOOUSI.



IlepeyeHb NPHHATHIX COKPALLIEHHH

ATl — ABTOITHJIOT,

ACA - ammaparypa CTapTOBOMH aBTOMAaTHKH,
BUIT - 610K HCTOYHHKOB rOpSIMUX Ta30B,

BPY — OoproBast paauoanmapaTypa yupaBaCHHUs,
BEM — 00¢Basg MAIIHHA,

b4 — OocBas 4acTh,

BB — B3pBIBYATOE BEIIECTBO,

IT — ra3oreHeparop,

3I'YP/] — 3aimquTHO-TE pPMETHIUPYIOLISE YCTPOHCTBO PA30BOr0 ACHCTBUS,
3UIl - 3amacHbIC YacTH, HHCTPYMCHT, MPUCHIOCOOICHHUS,

K1, K2 - rmaBHBIE KOMaHABI YIIPABICHUA HA ABTOIHIIOT,

KB — KOMaHJa B3BEJACHUS PaJIHOB3PHIBATENS,

K3A3 - xomanpa 3ampera aCHHXPOHHOTO 3aITyCKa OTBCTUHKA,

KI1 — KOMaHJa MEPCKIIOUCHHS PeKUMa paboThl aBTONMUIOTA,
KPA3 - xomanja paspelIcHUs aCHHXPOHHOTO 3allyCKa OTBETIHKA,
KY — KaTalyJbTUPYIOIIEE YCTPONUCTEO,

KVB — KOMaHJa YIPaBJICHUS B3BEICHUEM PaJUOB3PBIBATENA,
KOC - komaHma OTHOCHTEIBHON CKOPOCTH COTIKEHUS PAKSTHI C LCIIBIO,
KIIO - xomaHIa MepeKIFOUCHUS OTPAHHYCHHUS YITIA OTKIOHCHHUS PYJIs,
KTO  — xOMIIEKT TakeJaKHOTO 000PYAOBAHHI,

KY — KaTalyJbTHUPYIOLIEE YCTPONUCTEO,

HJII] - Hu3komCeTSINAs IICTb,

IIMM - mpenoxpaHUTEIbHO-UCIIOTHATENBHBIN MEXaHU3M,

1 — HACCHUBHAA MOMCXA,

Iy — IYCKOBOC YCTPOMCTBO,

PB — paauoB3pHIBATEND,

POATT - pakeTHslil ABHraTEIh TBEPAOTO TOILIHBA,

CBP - craHuus BH3HPOBaHHS PAKETH,

CBY - cBepXBBICOKAS YACTOTA,

CIIK - cranmms nepegadu KOMaHT,

CPI1 - cueTHO-pemaroIIHiA MPUCOP,

T3M - TpaHCHOPTHO-3apPsKAOIIAS MAIIHUHA,

TIIK  — TpaHCIOPTHO-IIyCKOBOM KOHTEHHED,

VIIP - xomanga “YmnpasicHue”,

VIIT - ycunurens — mpeodpa3oBaTelib TOKA,

XHUT - XuMHUYCCKHI UCTOYHHK TOKA,

®AP - dasuposanHas aHTCHHAS PEIIETKA,

OMII - sreKTpOMALITHHHBIN MPEOOPA30BATENb.
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1. OBLIME CBEJAEHUA

1.1. Komnuexc 9K331 u ero pabora

ABTOHOMHBIM CaMOXOIHBIH 3¢HUTHBIN pakeTHbH komruieke (3PK) 9K331 (“Top-M17) npeana-
3Ha4CH A1 3G PEKTUBHOTO MPUKPHITHS BOMCK U BOHCKOBBIX OOBEKTOB OT COBPEMEHHBIX U MEPCICKTHB-
HBIX CPEICTB BO3AYIIHOIO HAMAACHHS, MPEHKAEC BCEIO BBICOKOTOUHOTO OPYXKHSI, & TAKIKE CAMOJICTOB, BEp-
TOJICTOB, KPBIIATHIX PAKET, YIPABIICMbIX aBUAOOMO M AUCTAHLIMOHHO MUIOTHPYEMBIX JICTATCIbHBIX all-
mapatoB. OH sBasieTcst Moaepuusanueit komiaekca 9K330 (“Top™), ucnbitanust KOTOPOTro ObLIA HAYATHL B
1983-84 rr. OpuenTuposouHas gara npuaaTHa komruiekca 9K331 na Boopyxkenne — 1988 r.

MoO6uapHBIH BCETIOrOAHBIH KOMILICKC OmmwkHero aewctsus “Top-M1” ocymecTBiseT mpoTuBo-
BO3AYLIHYIO 00OPOHY BOWCK B MOABIKHBIX (hopmax 00st M HA Mapuie, a TAKKE B palioHaX COCPEIOTOUC-
HUSI BOMCK, 3aI0UTY HAUOOICE OTBCTCTBCHHBIX BOHCKOBBIX MYHKTOB (KOMAHIHBIX IIYHKTOB, Y3JIOB CBSI3H,
PaIHOTEXHUUECKHX CPEACTB, MOCTOB, A9POIPOMOB).

3PK “Top-M1” oramgacTtess OT MPEIESCTBYIOIINAX TEM, UTO BCE €ro 00CBbIC MHMOPMALIMOHHBIC
CPEACTBA, CPEACTBA CBSA3H M OPYKHE PA3MCINAIOTCS HA OTHOM I'YCCHHYHOM maccu (puc. 1) u mpeacras-
JSIFOT COOO0H KOMMAKTHYO, (DYHKIIMOHATBHO 3aBEPUICHHYIO M TEXHHYCCKHA COBCPIICHHYIO TAKTHICCKYIO
eauHULY — OOEBYIO MAlIMHY, CIOCOOHYIO aBTOHOMHO WITH B coctase cucteMsl [IBO BemonHATE 60CBYIO
3a7ady Ha NMPOTSDKEHUH COBPEMEHHOTO 00s 0€3 JOMONHHUTEIbHOHN 3aIpaBKH U 3apsDKAHUS U TPH 3TOM
KPYIJIOCYTOUHOES (IPH JO3AmpaBKe TOILUIMBOM) BCCIOTOTHOC OOCBOC ACIKYPCTBO H COIMPOBOIKIACHHE
BOWCK B OO0 MJTH HA Mapiie.

Puc. 1. ABTOHOMHBII BOHCKOBOI 3€HUTHO-PaKETHBIA KoMInIeke « Top-M1»



B cocraB koMILIEKCA BXOJAT!

— OoeBas MamuHa 9A331 (puc.2) u 3¢HHUTHO-pakeTHBIH MoAymb 9IM334 (paketsr 9M331 B
TPaHCTIOPTHO-ITYCKOBOM KoHTeHHEpe 95281, puc. 3);

— TpaHCHOPTHO—3apsnKaromas MamuHa 91244

— TpaHcnoptHasg mMammuHa 9T245;

— MalIMHBI TeXHAYECKOro oOcykuBanug 9B887M u 9B888-1M:;

— KOMILTEKT TaKkeIaKXHOTo 00opyaosanus 9D 116;

— mammHa rpymmnosoro 3UIT 99399-1M1;

— aBTOHOMHBIH 3JIEKTPOHHBIN TPEHAXKEP onepaTopoB 60eBoi ManruHbl 9D678.
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Puc. 2. boesas mammHa 9A331:
1 — PJIC nmasemenus pakxetst (CBP, CTIK); 2 — orcek moaymneit 9M334;
3 — craHIms OOHAPYKEHUS

Ha 6aze 6oeBoti matmasr 9A331 pazmemaroTcs:

— /IBa 3CHUTHO—PaKeTHBIX MOAY/ st 9IM334 (Bocemp paker IM331) (puc. 2, 3);

— TPEXKOOPAHHATHAS PaIHOIOKALMOHHAS CTAHLHUS OOHapyxkeHus uencit 3 (puc. 2, 4) COBMECTHO
C HA3CMHBIM PaIHOTIOKALMOHHBIM 3aIPOCTHUKOM,

— PaOHONOKAIIHOHHAST CTAHLUS COTPOBOXKICHUS LEJCH U HaBeACHUS | ¢ GasupoBaHHON aHTCH-
Hoii peretkoit (CBP u CIIK) u cuctemoli sneKTpoHHOTO yrpaBaeHus ayuoM (puc. 2, 5);

— IyONMUPYIOIUE TEIEBU3HOHHO-ONTHUCCKIN BU3HP (PHUC. 5), 00CCICUHBAOLINI aBTOCOMPOBOXK-
JCHUC LISITH 0 YIJIOBBIM KOOPIUHATAM,;

— ObrcTpoacHicTBYIOIAs UU(pPOBAs BEIYUCIUTCIbHAS CHCTEMA,

— anmapaTtypa CTapTOBOW aBTOMATHKH (ammaparypa oToOpakeHHss MH(POPMALHKA O BO3LYLIHOW
00CTAaHOBKE M LUKJIC OOCBOM pabOThI, 4 TAKKE WHAUKALMU (YHKIIMOHHUPOBAHUS CUCTEM U CPEACTB Ooe-
BOW MallIMHbI, PA0OYHE MY IbTH KOMAHANUPA VIIPABICHUS U OTICPATOPOB, BCIIOMOTATCIbHAS AMNaparypa);

— CHCTEMA TCJICKOJA0BOH ONICPATHBHO-KOMAHIHON PaAHOCBA3H;

— anmapaTtypa HaBUTaLUH, TOMOTPHBSI3KHA H OPHCHTHPOBAHUSL,

— cuctemMa (yHKIHOHATBHOTO KOHTPOIISI OOCBOH MAITHHBI,

— CHCTEMa aBTOHOMHOTO JJICKTPOIHTAHMS M KM3HCOOCCIICUCHUS (MCTOYHHUK MEPBUUHOTO 3HEP-
TOMUTAHHUS C MPUBOJOM DICKTPOrCHEPAaTopa OT ra3oTypOMHHOTO ABWIATEeNs WM XOJOBOTO JBUTATCIS
CaMOXO/THOTO IHACCH).

JUIst 3aIMUTEl MATOTIOABHKHBIX BOMCKOBBIX, @ TAKXKE TPAKIAHCKUAX M MPOMBILUICHHBIX 0OBEKTOB
paspaboTaHbl KOHCTPYKTHBHEIC Moau(ukanun 0oeBbix cpeacts 3PK: KoHTeHHEpHBIH, OVKCHPYEMBIH 1
KOJIECHBIH BapHaHThl. ITH MOIU(HUKAIAN OOIaJAI0T TEMH YK€ TAKTHKO-TCXHHUCCKHUMH XapaKTePUCTHKA-
MH, HCKITI09ast MOOHITBHOCTh, HO HECKOJIBKO JICIICBIIC CAMOXOIHOHM 0Aa30BOM.
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Puc. 3. Mogyns 9M334 Puc. 4. Cramms oGuapyxenus reneit (COLL)

TeneBU3HOHHO -0 ITHYCCKHI Anrenna CBP u CTIK
BU3HD

Puc. 5. Cranmust conpoBoskneHus 1ieneit U HapegeHws pakeT (CBP u CIIK) u pyOnupyrommmit
TEIIEBU3UOHHO-OIITHYECKHI BU3HUD

PJIC obnapysxenus 3 (cMm. puc. 2, 4) npeacrasaset coboii koreperTHO-uMITyabcHy 0 PJIC kpyro-
Boro o63opa. Ona paboTacT B CAHTUMETPOBOM AHANA30HC BOJIH C YACTOTHBIM YIIPABICHHUCM JIYUOM IO
yray mecta. Cpeansiss MOIMHOCTE mepeaarduka 1,5 kBT, paspemaromast cocoOnocts He xyxke 1,5...2,0°
o azumMyTty, 4° o yray mecta u 200 M Mo anbHOCTH. MakCUMATTBHBIC OITHOKH OMPEICICHHS KOOPAUHAT
LICJIA COCTABIISIFOT HE 00JIEE MOTOBUHBI YKA3AHHBIX BEIHUMH PA3peLIaloIch ClIOCOOHOCTH.
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Cranmus criocobHa oOHapykuBaTh ¢ BEposITHOCTHIO He MeHee 0,8 Ha mampHOCTH 25...27 KM Ca-
mosmetsl Tuma F-15, nersmue Ha BeicoTax ot 30 10 6000 M. becnunoTHbie eTaTeIbHBIC aNnapaTsl 00HA-
PY’KHBAOTCS € BEpOATHOCTHIO HE MeHee 0,7 Ha gampHOCTH 9... 15 KM, 3aBHCIIHE B BO3LYXE BEPTONETH —
¢ BeposarHocThiO 0,6...0.8 Ha magpHOCTH 13...20 KM, HAXOZAIIHECS HA 3¢MJIC BEPTOJICTHI ¢ BPAIIAIOIIH-
MUCS BHHTAMH — ¢ BeposaTHOCThIO 0,4...0,7 Ha manproctH 13...20 kM. [Tpn 3TOM MOryT OOHApYKUBATHCS
U 1S, TIPUKPBIBACMBIC AKTUBHBIMU WU MACCUBHBIMU NMOMCXaMH.

PJIC oGHapy:xeHusi 0OSCIeunBacT MHOTrONMapuHaibHbii (8 mapuuanos — ayuch) [14] tpexkoop-
JUHATHBIA 0030p MPOCTPAHCTBA ¢ BRICOKHM TemmoM. Ilepuon ckanuposanud 1 ¢, mupuHa 1y4a B BEpTH-
KabHOU 1tockocTy 4°. CkaHUPOBAHKE YIIOBOTO MPOCTPAHCTBA 0030pa B BEPTHKAIBHOH IIIOCKOCTH MC-
XaHHUECCKH pasdmBacTcs Ha ABa aumamasoHa oT 0...32° u 32...64° Do ozHagaer, uto ase Oarapeu 3PK
“Top-M1” MoryT 0THOBPEMEHHO MPOCMATPHUBATH 30HY B yriaoBom pactpe 0...64°. Ilpeaycmorpens: mo-
BBHIIICHHUE SHCPTUH CHTHAJNA 33 CUET MPUMCHCHHS JIUTCIFHOTO UMITYJIbCA ¢ BHYTPHHAMITY IbCHOH MOZYJISI-
OUCH H PEKUM KOHLICHTPALMY BCCH SHEPTUH M3IYUCHHUS B OHOM MapIHajc — TPU B OXHOM (pHc. 6).

H kM / aHmenHa B]bepxHem ndnoxexuu
18 / 1
14 / y i VI QHMeHHa
1 / 3 // VII fi HuxHem
- |
/ = I ToNoXeHuU
et \/
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A N e e el
> L = —
2 Z !
= —

2 L 6 8 11 1% 1 18 2022 2k 2 Dkn

Puc. 6. JlnanazoH ckaHIpoBaHMs YTI0BOTo IpocTpaHcTsa PJIC oOHapykeHus

[Mpuvenenne 1 poBoit 00PabOTKH CUrHATA MO3BOICT HAACKHO OOHAPYKHUBATh KAK CKOPOCTHBIC,
Tak ¥ MamonoasrkabIe (10 10 M/c) nenn 6e3 “crenbIX CKOPOCTel” B CTOMKHBIX YCIOBHUSIX MACCUBHBIX (ecTe-
CTBCHHBIX M HCKYCCTBCHHBIX) TIOMEX C YICTOM BIIMSHHS TOACTHIAIOMICH TOBCPXHOCTH.

OO6paboTka CHrHAIOB OCYINECTBISICTCS CIICLBBIYMCIUTEISIME U IICHTPATBHEIM KOMITBIOTCPOM,
BBIUHCTATC/IBHBIC H AATOPHTMHICCKHE BO3MOKHOCTH KOTOPOTO MO3BOJISIIOT PEINATh 33441 aHAIH3a BO3-
JIYITHOW OOCTAHOBKH, MPUHSTHS OOCBBIX PCIICHHH U APYTHC HHTS/UICKTYAIBHBIC 33a0a4u YIPABICHUS 00~
CBBIMH OIICPALIUSIMHA.

PJIC obnapykeHHs cONpspKEHa ¢ CHCTEMOM OMO3HABAHWS TOCYJAPCTBCHHOM NPUHAICIKHOCTH
LIEH U ABTOMATHICCKH ONOKHPYET (C BHICOKOH BEPOATHOCTHIO) BO3ZMOYKHOCTD MOPAYKEHHUS “‘CBOHX  JIETa-
TCJIbHBIX aIaparos.

s obecnedeHns BOBMOKHOCTH padOThl CTAHLMA BO BpeMs ABrokeHHss BM moi10)keHUE aHTCHHBI
CTaOWITH3UPYETCA.

PJIC maBemenust (CBP, CIIK) (cm. puc. 2, 5) KOrepeHTHO-UMITYJIbCHASI (MMITYIbCHO-IOILIC-
posckoro tuna) PJIC. Ona paboraet B CAHTUMETPOBOM AMAMA30HE BOJIH, HMEET MATOIICMEHTHYIO (hasu-
poBaHHyIO aHTCHHYIO pemetky (DAP), dopmupyromyro ay4, mupuHOH 1° mo a3uMyTy W mo yriy
MecTa, OOCCIICUMBAMOLIVIO JJICKTPOHHOS CKAHHPOBAHHC Jyda B COOTBETCTBYIOLIHMX ILIOCKOCTSIX.
Takoe ITOCTPOEHNE CHCTEMBI TIO3BOJISIET o0ecreunThb IIPAKTHIECKU MT'HOBEHHBIH
(400...600 mc) mepexon Ha aBTOCONMPOBOXKICHHE, A TAKXKE OJHOBPEMEHHOC CONPOBOXKIACHHE M 0OCTpen
aByX 1enei B cextope GAP.



CraHups oCyecTBISICT OUCK LISTTH 110 JAHHBIM LICJICYKA3aHHs OT CTAHLUH OOHAPYIKCHHS Leaeh
U 3aXBaT OJHOH 1eTH Ha aBToconpoBoxkacHue. C BepoarHocThio 0,5 CTaHLMS HABCACHHUS CIOCOOHA mepe-
XOJUTh HA ABTOCONPOBOXKACHUE CAMOJIETA-UCTPEOUTEN, ACTAIEro Ha JanbHOCTH 23 kM. C YMEHBIICHU-
€M JaJbHOCTH 3Ta BEPOATHOCTE CYIIECTBCHHO BO3PACTACT, TAaK, HA JANBHOCTH 20 KM OHA YK€ COCTABISCT
0.8 [14].

Cuctema obpabotku curnana PJIC conpoBoxkacHus — nud)poBas MOHOUMITYTECHASI CO CIKATHEM
HMIYIbCOB H COOTBETCTBYIOIIUM AITOPUTMOM 0OpabOTKH CUTHATIOB — 0OECIICUHBACT HE TOJNBKO BBICO-
KHC TOYHOCTH H MOMEXO3AIIUTY, HO U PACIO3HABAHHUE KJIACCA LIEH, YTO MO3BOJSCT ONTUMH3HPOBATE Pe-
JKUMBI pabOThl CHCTEMBI HABEACHHUS PAKETHI H €€ OOCBOT0 CHAPSIKCHHSL.

Boesas padora 3PK 9K331 mpoucxoaur no cxeme, OOBIMHOM AJIsi 3CHUTHBIX PAKCTHBIX KOMILICK-
COB C PAAVOKOMAHIHOW CHCTEMON HABCACHUSL.

Cranuus oOHApy»XCHHS B ABIXKCHUH WIH HA MECTC OCVINECTBIICT KPYroBoi 0030p MpocTpaH-
CTBa, OOHAPYKUBACT U OMO3HACT Leau. Beruncnurensabie cpeacTsa 60SBON MAIIMHEL TPOU3BOAIT aHATH3
BO3QYILITHOMU ICJIN, BEIOUPAOT HAU001e€ OMACHBIC LICH ISl 00CTPEia U BeIpabATHIBAIOT JAHHBIC ICICYKa-
3aHUS AT CTAHIMK HaBeAcHus (cranius nepenayun komana, CIIK).

Cranuus HaBeAeHUS (CTAHLUS BU3HPOBAHUS PAKETHI ILTIOC CTAHLMS MEPEIadd KOMaHA) HA OCHO-
BaHUM JAHHBIX LICJICYKA3aHUS OCYIICCTBISACT:

— MOWCK U 3aXBaT OJHOW LICITH HA aBTOCONPOBOXKICHIC;,

— TOYHOE COMPOBOXKICHUC LIETH MO TPEM KOOPANHATAM;

— MYCK OJHOH WK MOCIEAOBATENBHO (depes 4 ¢) ABYX PaKET MO CONPOBOKIACMOH LICITH;

— 3aXBaT PAaKETHI MOCIE CTAPTA OTACIBHBIM KOOPAHHATOPOM U BBOJX €€ B 1y4 (a3upoOBaHHOH aH-
TEHHOU PELICTKH,

— TOYHOE COMPOBOXKICHHUE PAKCTHI;

— VIPaBJICHUE paKkeTaMH MO KOMaHIaM, BEIPaOaThIBACMBIM 0 PA3HOCTH KOOPAMHAT MEXKIY pake-
TaMH H LCTbI0 B COOTBETCTBUH C BBIOPAHHBIM METOAOM HABCICHHS, COOTBETCTBYIOIIMM HAHOOIEE ONTH-
MAJIBHBIM YCJIOBHSM BCTPEUYH PAKETHI C LICTbIO B 3aBUCUMOCTH OT €€ THIIA, BEICOTHI M XapaKkTepa MoJeTa;

— BBIJAYY HA PaJHOB3PHIBATCIb PAKSTHI KOMAHIBI 33ACPKKH €0 CpadaThiBaHHs B 3aBUCUMOCTH
OT CKOPOCTH CONMMIKEHHS PAKETHI C LICTBIO.

OCHOBHbI€ TAKTHKO-TEX HIYeCKHe XapaKTePUCTUKH KOMILICKCa

KomuecTBo 0THOBPEMEHHO OOHAPYKUBACMBIX TIETICH ... eeviiitisiiieic ettt e e eeee e e 48;
KomiecTBo 0/JHOBPEMEHHO COIIPOBOKAAEMBIX IIETIEH . ... veevceii et ennes e enenne 2,
I"panyiie! 30HEI 0OHAPYKEHUS:

TI0 JAIBHOCTH, KM. y
TIO @3HIMYTY, TDAL. ..ot eteaie ettt ettt ettt eh e ee et ettt et e £kt eh e et et ettt et ee et et eeen
TIO YITIY MECTA, TPAL ...t ieeei ettt ettt ettt ettt eh e etttk e e ettt
TI0 BEICOTE, KM, HE MEHEE..
I"paHuIIEI 30HEI TOpaKEHUS, KM:
TIO JTAITBHOCTIL, KM ......o.eitietteei ettt ettt et eee et st e ettt eh e e ee b etk e et ettt ettt ee et ettt et e
TIO BBICOTE, KM ..ottt ettt et ettt ies ettt e et e et ettt ekt eh et ettt eh et st ettt e et e
TIO KYPCOBOMY TIAPAMETPY, TPA ... ettt eteei ettt ettt ettt eh e sttt ettt ettt
CKOPOCTD TIOPATKAEMBIX TTEIIEH, M/C....... e etiei e eees ettt ettt et ee et
MaxcumanbHas ToTiepedHas IeperpysKa IopakacMoi Ienu
MuHuManEHasT OTpakaromias IIOBEPXHOCTD IIEIH,
Bpewmst peakiu xominiekca (0T 00Hapy»KeHUSI TIEIH JI0 CX0J[a PAKETHI), C:
8107 N 0Tl (YR S U (oK) 71111 ST SSR 7.4
IIPU CTPENBOE ¢ KOPOTKOH OCTAHOBKY ITOCTIE JIBHMKECHUS «......veevveiieenieaeie st eaniesieaeeeseeeeaseaneeseeeneenes 9,7
KommuecTBo pakeT Ha GOEBOM MAIIHHE. ..........cooveveaeeeaeeeene
BepostHOCTS TTOpakeHus! 0[HOU pakeToit

CaMOIIETA (THTIA F=15).. oottt 0,45-0.8;

2157 0N 03] (i 2 PSSR 0,62-0.75;

KPBUTATOM PAKETDBL. ... .t eve ettt ese et aeeasea st as e es e aeea st as e et e aeea e es e ee e eeeae e e e e s team e se e et en e aneeeee e e enee 0,93-0.97;

BBICOKOTOUHOTO OPYIKHSL ... vetterteattaeeaseenieasteaeeatee e aseeteeaeea e asse et e aee e st e te et ees e aeeees e teeraeeneeneenreans 0,75-0,9;
MaxcumanbHast CKOpOCTh JBIKEHUS Ga30BOTO BapyHaHTa, KM/

L3 (03011 (oY o1o! <R 65;

TIO TPYHTOBOM JIOPOTE ...t eesie ettt et ees e et ettt eseas e et et et es e ettt et et es e ee e se ee e st es e et e e et e e neeraeanee e e nneaneeas 45;
Macca OOCBOM MAITITHEL T ..........cueeeeueee e etteeeeeeeee e eeeeeee e eee e e e e e e ete e e eae e et e e eee e e ete e e et ae e e etneeenaneeennees 37,
3arac x0/1a 110 TOIUIMBY (TIPH JIBYXYACOBOK PA0OTE AIIAPATYPBL), KM ....veveiiieerieaeieneeneeseeaeeeneeneenneaes 500,

Bboesoit pacueT, BKovas MEXaHuKa-BOJIUTEL



JKcmyaTauus KOMIDIEKCa paspeinaetcs Ha Beicotax He Oonee 3000 M Hag ypoBHEM MODsL, B JIEO-
0oc BpeMsI ToJa U CYTOK, B PA3JIMYHBIX MCTCOPOIOTHUCCKUX YCAOBUSIX B MHTCPBAIC TEMICPATYP OKPY-
x)arorero Bozayxa ot —50°C po +50°C, B yCIOBUSIX COMHEYHOU PaAHALIMKA U OTHOCUTEIBHOU BIAXKHOCTH
He Oonee 98% mpu Temneparype (30 £ 5)° C u ckopocTu Betpa He Sonee 20 m/c [15].

Pesxum paboThl anmaparyphl paKeThl MPH BKIOUCHUSIX Ha O0CBOM MamivHe nukmaeckuit: 10 mu-
HYT pabotel — 10 MunyT nepepsiBa. [locae Tpex BKIFOUCHHNA JOMKEH OBITh MEPEPHIB HE MEHEE OXHOTO
gaca. B moboe BpeMs mepepeiBa AOMYCKACTCS OJHOPA30BOC BKJIOUCHHEC AIMaparypbl PakeThl HA OJHY
MHUHYTY [T MPOBCACHHS MyCKa.

1.2. 3enuTHO—pakeTHbIH MoayaL IM334

3enutHO—pakeTHBIH Moaymbp 9M334 (cm. puc. 3, 7) mpeacTaBiseT cob0i TPAHCIIOPTHO-IIYCKOBOH
KOHTCHHEP, pa3MEINAacMblil B axTe OOCBOM MAIIMHE B BEPTHKATBHOM MOJOXKCHHH. B KaxaoMm moxyine
pAacroaratoTcss 4eThIPE PAKCTHI.

Prc. 7. 3eruTHO-pakeTHBI MoayIs 9IM334:
1 — niepempItka; 2 — ceppra; 3 — KOHTeHHep, 4 — pakeTa; 5 — KaTallyIbTHPYIOIIEe YCTPOMCTBO;
0,8 — Oyrenu;, 7 — cpe3Hoi O0NT, 9 — pbiMar

Moayne 9M334 B TCUCHHE YCTAHOBIICHHOTO CPOKA CIYKOBI SKCILTyaTUpyeTCs 6€3 MPOBEACHUS
PErIaMeHTHEIX padoT U MPOBEPOK OOPTOBOTO OOOPYAOBAHHUS PAKET.

OcHOBHBIE napaMeTpbl MOAYJIH

Macca momyms (TLIK mumoc yeTsIpe pakeTsl) ¢ AByMs GalkaMu, KT
Macca TIIK ¢ jgByMs Oankamu, KT ...
Macca 0HOM GANMKH, KT .......oooovverieineeaiiniieanns
T'abapuThl MOJYIISL € ABYMST GATIKAMEL MM .....c.vevieerneanteataeareeseesieeereseesseenessseassesssesensees e essens

KaxkapIii MOy b KOMILICKTYETCS ABYMS CIICLIHATBHBIMU OaIKaMH, C TOMOIIBIO KOTOPEIX MOAYITH
MOTYT OBITh COOPAHBI B MHOTOSPYCHBIC MakeThl (puc. §). B Takux makeTax OCyINECTBISICTCS XPaHCHUE U
TPAHCTIOPTHPOBKA PAKET HA BCEX JTamax »3KCIUTYyaTal[MH, KPOME OSKCIUIyaTaldd Ha TPaHCIIOPTHO-
sapspkaromeit (T3M) u Goesoit mamuue (BM). TpancrnopTHas maninHa NEPEBO3UT ABA MMAKETA U3 UCTHI-
PeX MOAYIICH M HMEET KPaHOBOE 0OOPYAOBAHHE A 3arpy3KH MOAY.S B OOCBYIO MALIHHY.

3apsuxanne BM npou3BoAWTCS ¢ MOMOIIBIO TPAaHCTIOPTHO-3apsukatomed Mamunael. CHauama Mo-
JyIIb TIEPEBOANTCSI W3 TOPHUIOHTAIBHOTO TIOJOKEHHA B BEPTHKAIBHOE, 3aTEM OITyCKaeTcs B maxty bM.
Bpewms zapspxanns 006BOM MAIIHHBL ABYMSA MOAYJIAMHA 25 MHHYT.
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Prc. 8. Cxema nmaketupoBarms Moy e 9M334:
1 —momynp 9M334; 2 — 6anka; 3 — cTspkKa; 4 — Mydra; 5 — ckoba; 6 — THe3/10

1.3. Pakera 9M331

OO6mmuit Bux pakeTsl mpuseaeH Ha puc. 9, 10. Pakera BeIMOIHEHA 1O a3POIUHAMHIECKOH CXEME
“yTKa”: KPbLIbsl PACTIONIOCHBI B XBOCTOBOM YaCTH PAKETHI, BO3AYLIHBIC PYIH — B HOCOBOM uactu. Pymu
00CCIICUYMBAOT YIIPABICHUE MTOJICTOM PAKETHI 0 331aHHOW TPACKTOPHH U €¢ CTAOHUITHU3ALUIO OTHOCHUTE b=
HO MpoxonbHOU ocu. Kpriibs BMECTE ¢ XBOCTOBOW YACThIO KOPITyca 0OpasyIOT KPBLTBCBOH OJOK, ycTa-
HABIMBACMBbIH HAa KOPITYCE PAKETH HA MOAIIMITHUKES. B monere, n3-3a HECUMMETPUIHOTO OOTCKAHUS KPBI-
JbEB U KOPITyCa NP OTKIOHCHHUHU PYJICH U MAHEBPE PAKCTHI, BO3HUKACT “MOMCHT KOCOU OOIYBKH — MO-
meHT KpeHa. [lon BozaelicTBHeM aspoJMHAMUYMECKHX CHI ONOK CBOOOXHO MPOBOPAYHBACTCS OTHOCH-
TENBHO MPOAOIBHON OCH PAKETHI, HCKIIFOUAs BO3HUKHOBEHHE OOJIBIINX MOMECHTOB KPCHA.

Puc. 9. OOmmit Bug pakers IM331

11



Puc. 10. Pakera 9M331:
1 — pajguonpo3payHbLif 06TeKaTeNb (TIEPBBI 0TCEK); 2 — OTCEK YIpaBIeHuUs;, 3 — IPUOOPHBIL OTCEK;
4 — MBYXpEKUMHBIA JBUTATEND;, J — KPBUILEBOK OIIOK

C 1eap0 MaKCHMATBHOTO YMEHBLICHUS monepedHbix rabapuros TIIK kpeutes U pymu paxeTs
BBITIOJTHEHBI CKIaAHBIMU (puc. 11, 12).

= —

4 PyIII/I B CJIOZKCHHOM ITOJIOKECHHH

Puc. 11. IlepBolit 1 BTOPOI OTCEKH PaKeThl B KOHTEHHEPE

Kaxnast pakera KOMILIEKTyeTCsi KaramynbTapyromum yerporictBom (KVY), obecneunBarormm
crapt pakersl u3 TIIK. @ukcarus u kperurenue kaxaou pakerst B TIIK npoussogutcs B Tpex mecrax. Ot
MOTICPEUHBIX MEPeMEINCHUI pakeTa ukcupyercs OyreassMua 6 u 8 (cMm. puc. 7,9) ¥ HANPABISIOLUIMME
TIIK, o koTopbIM OHa ABKeTCs mpH mycke. [Ipogomproe nepememenne pakersl B TIIK nckarouaercs
KaTamyJIbTHPYIOIIUM YCTPOUCTBOM J, OAHH KOHELl KOTOPOTo CEPhroM 2 ¢ MOMOILIBIO MEPeMbIMKH [ 3a-
KperuieH Ha kpoHmrTelHe Hanpasagromen TIIK, a gpyroit ynupaeTcs peraaroM 9 B TOper ABUTATENS pa-
ketsl. JlonomHuTenpHAs (PUKCALHS OCYIIECTBISICTCS ABYMSI Cpe3HbIMU Oontamu /. Pakera u katamymbTH-
pymolIee YCTPOUCTBO HUMCIOT BIEKTPUUYCCKHE PAa3beMbl, KOTOPHIMH OHH UEPE3 XKIYT H 3ICKTPOPA3bEM
TTIK cBs3ans! ¢ anmapaTtypoi apromMaruku BM.

Vupagsstembiii oneT pakeTsl obecneunBacTes: O0PTOBOM paxuoanmaparypoii ynpasieaust (bPY),
asromunoroM (AIl) u 6moxom xomang (BK), pasmemenHsMu Ha pakeTe.

INopaskenne nean obecrmeunBacTCs OOEBBIM CHAPSDKCHHEM, COCTOSINUM W3 AKTHBHOTO PagHo-
p3peiBatens (PB), mpenoxpanurenpno-ucnomauTeapHoro Mexanmsma ([IMM) u ockonouno-pyracHou
6oeBoit uacteio (BY).
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QnexrponuTaHue COPTOBOro OOOPYAOBAHHS MPOU3BOIUTCH OT XUMHUYSCKOTO HCTOYHHKA TOKA U

3MEKTPOMAIITHMHHOTO MPeoOpa3oBaTeIs TOKA.

lazonuraHue HCIIOIHHUTSIBHBIX OpraHoB YIIPpABJICHUA paKeTOﬁ 00€CIICYHUBAIOT ABa TBCPAOTOII-

JIMBHBIX Ta30TCHEPATOPA.

JpurarenpHas ycTaHOBKA pakeTsl mpeacrasisietr cobolt PIATT, obecnieunBaromuii CTapTOBEINA U

Mapme BBIH PCKUMBI TATHU.

Gk L b~

N

8.
9.

10.
11.
12
13.
14.
15.

OcnoBHble TTX pakers1 9IM331

L 2T o S -« AR 167,
B R071c TR Y 1 GO TR PU SRR 2898;
BV 1761 (a1 00 Y 0.y (USRS 239;
PaBMAX KPBLIBEB, MM .....eiiiiieiiii ettt ettt etee et e et etaeeeee st et et e eeee et e st er e ee e ee e e e te et e ea e e e e reeraeeeeeeeenneaneen 650;
PaBMAX PYIIEHL, MM ....eiiii ittt ettt et ettt ettt eee ettt e e et e ee e e e e er e ee e e an 530,
MacCa OOCBOM UACTIL, KT .......cccuueeeieeee e etieeeeee e et ee et e e e et e e et e e et e e et e e et e e ete e e et e e e e eteeeeeae e 14.8;
boeBasg yacTh ..........ccocee. .... OckomovHo-pyracHas,
MaKCHMATBHAS CKOPOCTD PAKETBL, M/C......eeiii i ieie ettt ettt ee ettt ee ettt et ee s eee e een 700 — 850;
MuHIMATBHAS CKOPOCTh MAHEBPUPOBAHIS JTO, M/C ...iieiii ettt 300,
MakcumanbHasi pactionaraeMast IIoIepeyHast

1S 1S Iy 0) ) 52 SRS 15-16;
Macca KaTaIy IbTUPYIOIIETO YCTPOTCTBA, KT ... e eesiieeaeieieseeeeeesieeeees et seases e e s et e enen s e e e 9

Bonpocet ons camokoumpons no pazoeny 1

Ymo npedcmaegngem co60li 3eHUMHO—paxemuwiti Mooyiv IM334?
Iepeuucrume cocmag komniexca.
Umo paszmewaemes va 6asze 60e8oti mauiunvl 943317
Haiime xapaxmepucmuxy PJIC obnapyxcenus.
Touemy PJIC obuapyscenus aengemea PJIC xoeepeHmHo-umnynvbcHotli?
Hasnauenue meneu3uoHHO-0NMU1ECKo20 GU3UPA.
C kaxoii yenwito u kax ocyuecmengemes 0630p npocmpancmea PJIC o6Hapysicenus 6 eepmukaibHol
niaoCKoCHU?
Kax ocywecmengemes onosnasanue eocyoapcmee Hol NPUHAOLCHCHOCHU Yeau?
Iepeuuciume Qdynryuu, uinoaHaeMvle CIMAHYUET HABCOCHUS.
Hatime xapaxmepucmuxy PJIC nageoenus.
Daszuposannas anmennas pewémra (DAP), umo smo?
Houemy PJIC nagedenus aenaemcea PJIC kocepenmMHO-UMNYIbCHOT OONAEPOBCKOSO MUNA?
Iepeuuciume Qdynryuu, uinoaHaeMvle CIMAHYUET HABCOCHUS.
Kaxoebr ocobennocmu skcniyamayui KOMIIEKCA i pexcumd pabomul 60pmMoeoti annapamypul?
Ymo o3nauaem nouwamue “cienas CKOpocms~ 8 paduoioxayuu?

16. OcHoenbie 0cobeHHOCHU 3eHUMHO-paKe MHO20 M00Yia IM334.
17. Jlocmouncmea u Hedocmamxu a3poouHamMu4eckoli cxemot paxemot IM331.

18.

ObvacrHume pabomy kamanyibmupyouezo yCmpoticmed.

19. Jlaiime obugyro xapaxmepucmury TTX paxemut.

2. VCTPONUCTBO PAKETBI

Komnonoska pakerel nmpeacrasincHa Ha puc. 12, Kopmyc pakeTsl pa3aciicH Ha HATh OTCCKOB IS

y,Z[O6CTBa CIr'0 U3roTOBJICHUA U MOCICAYIOLICTO MOHTAXKa O60py,Z[OBaHI/IH.

Ilepeviii omcex — HOCOBOM OOTEKarejb / — W3TOTOBICH M3 PAJUOIMPO3PAYHON TCPMOCTOUKOM

mwact™accel Al-4B ans obecnicueHus paboTh NICPSAAOIICEH AHTCHHBI PATHOB3PHIBATE/IS, KOTOPBINA KPe-
IUATCS K ICPSAHEMY IINAHTOYTY BTOPOTO OTCEKA.

Bmopoii omcex — oTcex ynpaeneHus 32, COCTOAIMM U3 IBYXCBAPHUBACMBIX YacTEH, H3TOTOBJICH-

HbiX u3 ciiaBa AMI'-6. Ha kopryce oTceka yCTaHOBICHBI YSTHIPE BO3AYIIHBIX pyis-dnecpona 3/. B or-
CCKE PACIOIOKEHBI OJIOK UCTOYHUKOB IOPSMEro ra3a 6, YSTHIPE ra30BbIC PYJICBBIC MAIIUHBI 4 C ra30BOH
MPOBOAKOM ISl MX MHTAHMS, TICPCAATINK paauoB3peBateast 3. Kaxkaerii pyne OpuBOAUTCI B ABIDKCHUC
CBOEH pyJeBON MAIIMHOMN.
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Puc. 12. KommoHoBKa pakersl: I — pajMoIpo3padHbii o0TekaTelb, 2 — Iepejaronas auTeHHa pajo-
B3pBIBATEIL, 3 — IepelaTurK PaJHOB3PHIBATEILL, 4 — pyJlleBas MallliHa;, J — 3apsijl Ta30reHepaTopa CUcTe-
MBI CKIIOHEHUST, 6 — OIIOK HCTOUHUKOB TOPSUEro rasa;, 7 — GOPTOBOM MIEKTPopazbeM; § — CTPUHIEDP Kpell-
neHnst OOpTOBOM armaparypsl, 9 — apTormnoT, /(0 — IPUEMHNK pajuoB3phIBaTEILL, [/ — YCTPOMCTBO UL
[EPEKITIOUEHIS JTUTEPOB; 12 — IIpeIoXpaHHTeILHO-UCTIOMHUTENbHBI MexaHu3M;, /3 — GoeBast yacts, 14 —
CHTHAIN3AaTOP JABIEHUS, /5 — BOCIDIAMEHUTEND, 16 — 3aps], TBEPAOTO TOIUIMBA; [ 7 — TOPCHOH; 18 — KpHI-
1o, 19, 21, 23 — Gyremu pakeTsr, 20 — XBOCTOBOU OTCEK, 22 — PaKeTHBIN JIBUTATENh TBEPIOTO TOIUIVBA,
24 — niprieMHasI aHTEHHA PaJAOB3pBIBATENLL, 25 — aHTeHHA OOPTOBOM pajroarmiaparypsl, 26 — 6opToBas
pagmoartiaparypa; 27 — ammapaTypHbIi oTcek;, 28 — GOpPTOBOM MCTOYHUK SIEKTPOIHTAHMS, 29 — 3apsij
rasoreHeparopa IIMTaHWsI PYJIEBBIX MaliH, 30, 33 — ppar; 3/ — pyib-311epoH; 32 — OTCEK YIPaBIeHHT,
34 — mrynep, 35 — cromopsnmii MexaHW3sM, 36 — IPYXWHHBIE MEXaHU3MBI CTOIOPEHMS PYIEH,
37 —mepeMbIuKa



b0k HCTOYHHKOB ropsvero ra3a UMEET ABE U30JUPOBAHHEIC KAMEPHI € 3apsiJaMH TBEPAOTO TOI-
JVBA: LUCHTPATIBHYIO € 3apsaaoM 29 Ui MATAHMS PYJACBBIX MAIIWH M BHCLITHIOK KOJNBLEBYIO C 3apsaaoM
JUTS TUTAHHUS CTPYHHBIX YCTPOUCTB CUCTEMBI CKIIOHCHHSL.

N3 uentpansHON kamMeprl 650Ka ra3 MOCTYHACT B Ta30BYIO MPOBOAKY U PACIPEACTSICTCS O Pyiie-
BBIM MAIIUHAM, 4 C BBIX0JA PYJICBBIX MAIIHH BHIBOJUTCS 32 OOPT PakeTsl yepes mryuep 34.

N3 xonp1ieBoit kaMeprl ra3 BEIBOAUTCS B MMPUEMHHUKH CTPYHHBIX YCTPOUCTB, CPOPMUPOBAHHBIX B
Tene pynen 3/.

B nepenneli yactu oTceka pacmosioKEH MEPeAaTIHK PaIHOB3PhIBATENS 3, 3aKPCIVICHHBIN Ha Tie-
PEAHEM TOPLEBOM INMAHTOYTE. Y CTAHOBICHHAS Ha KOPIYCE PaIHOB3PHIBATEIS NMEPCAAONAS AHTCHHA 2
pacrnonaraeTcs B 30HE IIEPBOTO PaJHOTIPO3PATHOTO OTCEKA.

Bo3ayimHbeIH pyabp-371€pOH UMEET CKIAJBIBAIOIIVIOCH KOHCOMb. IS yACp:KaHUS B CIOKCHHOM
MOJIOYKCHHUHU M PACKPBITHS PYJISL CAYKUT NPYKUHHBIA MEXaHHU3M 30, VISP KUBACMBbIH (PUTYPHBIM MA30M Ha
CHCIMANBHOM KPOHIITCHHE — HAKOHCUHUKE PYJIS V 3aXHEH KPOMKH. Y CTPOHCTBO MPYKHHHOTO MEXaHH3-
Ma IPHUBEJCHO Ha puc. 15.

ITocae xatanyaeTupoBanus paketsl w3 TIIK pyiacBeic MAaTUHEI TOBOPAYUBAIOT PYIIH, PYIH Pac-
KPBIBAIOTCS U MPYKUHHBIA MCXaHU3M COPACHIBACTCS ¢ HAKOHCYHHKA. B pacKkprITOM MOMOKEHHH PYIb
¢dukcupyercs npy:KUHHBIM (prkcaTopom (mTudrom) 35 (cM. puc. 12), pacmonoKeHHEIM B IIOCKOCTH
pyas.

Tpemuii omcex — npubOpHBIN (27) — CIY:KUT sl pa3MELICHUsT OGOPTOBOM ammapaTrypsl (Kpome
MepeaaTIvKa PaJuoB3pPEIBATEII), HCTOYHUKOB 3ICKTPOIUTAHUSA U 3ICKTPOKOMMYTALIMOHHOTO 000pya0-
BaHU, a TaKke OOCBOH YaCTH ¢ MPEIOXPAHUTEIBHO — HCIIOTHUTEIBHEIM MeXaHu3MoM. Q6010ouka KopIry-
€a OTCEKa TAKCKE BBHITIOTHEHA U3 cruiasa AMIT-6.

B cocrae 6moka anmapatypsl BXOJAT aBTOMWIOT 9, MPUEMHHUK paguoB3peiBatess /0 U paguoan-
naparypa ynpapjiCHHs. JJICMCHTHI OJIOKa anmapaTypbl, XUMUYCCKHA HCTOYHHK TOKa (IBC Oarapew) u
3JCKTPOMAIIUHHEIHN peodpazoBaTens Toka 28 0ObEANHECHBI B ¢IUHBIH OJ0K, Oy Iy4YH 3aKPEIUICHHBIMY Ha
ctpuHrepax §. CTpHHrepbl KPEmsaTcs K KOPIyCY OTCEKA PaIdaTbHBIMI BUHTAMHU.

Bocas wacte /3 KOHCOMBHO 3aKpCIUICHA HA 3agHeM mmaHroyre orceka. [IpemoxpanurenbHO-
HCTIOTHAUTEIIbHBIH MEXaHU3M /2 YCTaHOBIICH B IIEPEeIHEH YacTH LICHTpanbHOro kanana bY.

B nepeaneli yactu TpeThero OTCEKa PacmonokeH OOPTOBOH snekTpopasbeM /7 pakeTsl. Ilo Gop-
TaMm 3amoJIHLO ¢ KOPIYCOM YCTAHOBIICHH! ABE MPHEMO-TICPEAAIONINE aHTCHHBI OOPTOBOH paxuoanmapa-
Typel ympaBieHHA 25. B cpexHell dacTH OTCeka HMEETCH MOAXOJ K YCTPOHCTBY A MEPEKIIOUCHUA
JUTCPHBIX 4acTOT OOpTOBOM paxuoanmnaparypsl (/7). B mepeaHeii vacti oTceka, CHU3Y, PACHONOKEH O-
BOpOTHBIN peruar 30. Ilpu mycke pakeTsl MpH HOBOPOTE pridara B OOPTOBOH BIEKTPOCHCTEME CpabaThi-
BaIOT KHOMOYHbIC nepekmovarend. CHU3Y, B 3aHEH 4acTH OTCEKa, BTOPOH MOBOPOTHBIN peryar 33 wc-
MONB3YETCH LI AYOIUPOBAHHA 3aIlyCKa ABUTATCIIS PAKCTHL.

Ha mepeanem u 3a0HEM CTHIKOBOYHBIX LIMAHIOYTAX OTCEKA PACIIONOKEHBI GOOBIIIKN JTs COCTHU-
HCHUS OTCEKA C COCEIHUMHU. BTOPBIM (0OaTaAMM) U YETBEPTHIM (IIMHIBKAMH).

Yemeepmubiil omcex — ABYXPEKUMHBIN PaKETHBIM ABUTaTeNIb TBEPAOTO TOIUTHBA 22 — COCTOUT H3
KOPIIyCa M 3aJIUTOTO B HEro 3apsia. 3apsa ABHrareis oOcceunBacT padoTy ABUTATENS HA CTAPTOBOM U
MapIIeBOM y4acTkax moneta paketwl. [Ipu paGote apuraremns 3apsi TOPUT MO BHYTPCHHEMY KaHATY U
mensaM. Hamraue meneii obecnieunBaeT B Havanae paboThl ABUraTeis CTAPTOBBIA PEKHUM MOBBILICHHON
TATH C TOCICAVIOIINM MOHIKCHHEM €€ JO MapILICBOrO pekumMa. JITUTeIbHOCTE CTAPTOBOrO y4acTka 4 C,
mapineBoro 8 ¢. O0mee Bpems padotel 12 ¢. JlBUraTtess HMEET HEPETYIHPYEMOE COIUIO, 00SCIICUUBAIO-
nee HOPMaJIbHYEO padoTy Ha 000HX PEKUMAX BO BCEM AHANA30HE TEMICPATY]P IKCILIYATALUH PAKCTHI.

Ha nepennem mHUINE JBUraTens YCTAHOBICHBI BOCIUIAMCHHTEIIb, TUPONATPOHBI A TOIKUTAHUS
BOCIIJIAMCHHUTEIS M CUTHATU3ATOP JABICHUS B KAMEPE CTOPAHMS, UCHOMB3YEMBIH IS MOLACPKAHHS 1ie-
mu nutanug [ITMM B HCXOIHOM COCTOSIHUH B NEPHOX KaTayJIbTHPOBaHUA pakeThl. g aydmuposanHuns
3amycka ABHUTaTeNs B NEPEIHEM JHUIIC YCTAHOBICH 3JICKTPOBOCIIIAMEHUTEb C CCKYHIHOU 3aJCPIKKOM.
Ha 3agnHem aHMIIE MMeeTCs UMIMHAPUICCKUN MOCATOYHBIN MOSCOK, HA KOTOPBIH YCTAHABIMBACTCS MOJ-
LIMITHUK MATOTO OTCEKA.

Iamuii omeex — xpbuibeBor G0k 20, GopMHPYIOIINE XBOCTOBYIO YacTk pakeTel. Ha xopmyce
OJTOKa 3aKPEIICHBI YETHIPE CKIANBIBAIOIIUXCS KPblIa /8, PACKPBITHE KOTOPBIX MPOUCXOAUT C MMOMOLIBIO
TopcroHOB /7. JIBa Kpbiiaa (DUKCHPYIOTCS B CIIOKCHHOM TOJIOKCHUH TEPEMBIUKON 37, ABA APYTUX YIACP-
JKUBAIOTCA OT PacKpBITHA 3a(UKCHPOBAHHBIMY KpbuIbsaMH. [locne 3amycka gBUratens nepeMeluka pas-
pyLIaeTcs U KpbUIbs packpeiBarotcs. OOMmui BUA KPBLIbEBOTo OIIOKA MPEACTABICH Ha puc. 13.
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Puc. 13. KprumseBoii GITOK pakeTh:
1 — XOTBIIEBOH T105IC; 2 — TIOIIHITHUK,
3 — GIIOK KpBIILER; 4 — 00TeKaTelns,
5 — Oyrenb

%:;‘_‘:;_,:—-_;:: —— ! [

Ha xopmyce gsurarens ycraHoBieHsI Oyrenu 2/ A CBSI3HM C KaTaIlyIbTUPYIOMIUM YCTPOMCTBOM.
B nmepenHei yacTi OTCEK MUMECT LIAPUKOBBIH TOIIIUITHUK, BHEIIHSSE 000Ma KOTOPOTO 3aKPEIUICHA B OT-
CCKe, & BHYTPCHHISI — HA THUINE ABUTATENs. B YCIOBHSAX HA3EMHOM 3KCILIYaTALUH OTCEK YACP/KUBACTCS
OT TIPOBOPOTA KATAIMYIBTHPYIOIIUM YCTPOHCTBOM, YCTAHOBJICHHBIM Ha Kopmyce paketst. [Ipu nmonete pa-
KETBI OTCEK CBOOOIHO MPOBOPAUUBACTCSI OTHOCHTEIBHO MPOJAOIBHON OCH 0[] BO3ACHCTBHEM MOTOKA 00-
TEKAIOMIETO KPBLIbSL.

BremHue BUIBI OTCEKOB MPEICTABICHBI HA puc. 14,

s

Tpetwit oTCEK — IPUOOPHBIH IIateiit oTCEK — KPBUILEBOH OII0K

Puc. 14. Brenrriye BUABI OTCEKOB paKeTh
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Puc. 15. MexaHusM cKi1a/IbIBaHUS PyJIEit:
1 — IpY>KWHHBINA MEXaHU3M, 2 — OTBEPCTHSL,
3 — KIno4;, 4 — KOHCOIh HUKHSISL, 5 — KOHONb BEpX-
HAST, 6 — HaKImaaKa;, 7 — cepbra; § — HAKOHEYHUK,
9 — om3yH; 10 — mrrudr

Cmpyiinoe ycmpoiicmeo pyisa (puc. 16) umeeT aBa MPHSMHBIX OTBEPCTHS, MPUICTAIOIINX K IH-
taromeMy kaHary. OHO paboTacT Mo NPHUHLUMINY CTPYHHOTO pelie: MPH OTKJIOHCHHHU PYJI MIPUECMHBIC OT-
BEPCTHS PACHONATralOTCSd HECHMMETPHUYHO OTHOCHTENIBHO IMHUTAMOINETO KAaHATA W MPUHAMAIOT Pa3THIHOES
KOJIMYECTBO Ta3a. BeIXoaHbIE OTBEPCTHS CTPYHHBIX YCTPONCTB BBHITIOTHEHBI B BUAE ABYX MPOTHUBOIOIOXK-
HO HAPABJICHHBIX CBEPX3BYKOBHIX core. Ilpu ucTeucHnu rasza u3 cormia co3qacTcsl TITa, M0 BCIAMHHE
MPOTIOPITHOHATIBHAS KOJIMYECTBY MOCTYTAIOMETO B HETO ra3a W HANpaBICHHAS NMEPTIEHANKYIIPHO ILIOC-
KOCTH pyns. Pe3ynpTHpyomas MOnepevHas TATa comnes 00eCneunBacT YIPABICHHE PAKETOH HA MEPBOU
CEKYHJE TOJIETA, KOTAA CKOPOCTh MOJICTA Mala U TMOIBCMHBIC CHIBI PYJICH HCIOCTATOYHBI AU CO3TAHUS
TpeOyeMOro yrnpaBsIFOIET0 MOMEHTA.

6
|
7
| - = t A
0O =
B 1_:‘ T Puc. 16. I'azo mHaMUYECKOE YCTPOUCTBO CKITOHEHWS
paxeTsr: I — pyIeBOH IIPUBOJ HA TOpSHEM Tase;, 2 — 0Ch
: Pyt 3 —KOHCOMb DY, 4 —rasocTpyfHOE COILIO;
N 5 — BHYTPEHHUI I'a30BOI, 6 — ra30reHepaTop CUCTEMBI

CKIIOHCHMS, 7—ra3oreHepaTop PYJIEBBIX IIPHUBOJOB,

Bund A / 8 — BBIXO/THOM Ta30BOT

8
e L _._7

= | —
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Kamanynemupyriowee ycmpoticmeo (puc. 17) nmpeaHasHaueHO Al oOecrieucHHUs crapra (kara-
myapTUpoBanus) pakets! u3 TIK.

KaranymsTupyromee ycTpOHCTBO COCTOMT M3 ABYX YACTCH. HCHOABIDKHOW (OWiwHApP 3) W TIO-
naerokHOU (mTok 0). Ha mepenunem Topiie nuanHapa 3 uMEETCs KPOHIITEHH 22, HA KOTOPOM YCTAHOBIICHBI
anekTpopasseM s cessu ¢ snekrpocucremoii TIIK, cepera / u ymop 2. C mOMOIIBIO CEPETH M XOMYTa
4 uuaMHAP Kpemutcs K KoHTelHepy. C moMOmpBIO yrmopa MpU JBWKECHHH PAKETHI MO HAMPABIIEOLIAM
TIIK noBopaumBaeTcs IEPEIHUI PhIYar HA TPETbEM OTCEKE, BKIIOYAIOIMNN KHOMOTHBIE MEPEKITIONATEIH
3ICKTPOCUCTEMBI pakeThl. Ha mpyroM KOHIE UIHHAPA UMEETCS yrmop 23, mpe HaA3HAYCHHBINA Tst Ty OH-
POBAHUS BKITIOUCHHUS ABUTATCISI ¢ TIOMOIIBIO phruara 24. BHyTpu munuHApa pasMCIICH 3ICKTPOXKTYT 19,
KOTOPBIH MOACTHIKOBAH K MHPOMATPOHY /6 TIpW IOMOIIH 3IEKTpopassemMa /8.

lrox 6 mpeacraBaseT coboit TOUEHYIO TPYOY, C OJHOTO KOHIA KOTOPOTO KPEIHTCS MOPLICHD /3,
a ¢ Jpyroro — TopMo3Has Tpyda 5 u peruar /0. B xopnyce nopiHs /3 yCTaHOBICHBI OPOXOBOH 3apsix /4
u uponatpon /6. Topmoznas Tpyda 5 cmsrgaet Harpy3ky Ha kopyc TIK npu TOpMOKEHHH KaTarmyib-
THPYIOLIETO YCTPOUCTBA.

Pakera coeauHeHA ¢ KATaIMyIbTHPYIOIIAM YCTPOUCTBOM MPH MOMOINU CPE3HBIX 00ITOB 20 U PhI-
yara /(), IapHAPHO COEAMHEHHOTO CO IITOKOM 0.

Ycennne kaTamyIbTHPOBAHHS MEpeaaeTcs: ynopoMm perdara /0 B Topen otceka 4 paketsl. st
yICp)KaHHS IITOKA B paboucM MOIOKEHHUH A0 IMyCKa pakeThl B 30HE CBOOOAHOTO o0beMa MWIHMHApA 3
YCTaHOBICHA IPY/KHHA / 2, IO NS PIKUBAOMIAS ITOCTOSHHOE YCHIIME HA IITOKE.

7

=) ) _ /ﬁ Prc. 17. KaranynsTupyromiee ycTpolicTBo: [ — cepbra;
‘ - 2.8 — ynop; 3- IHAHJD; 4 — XOMYT; 5 — TopMO3HasI TpyOa;
J 6 —mToK; 7 —tara; 9,12 — npysxuna; 10 — peruar;, /] — npep-

-~ | BapHUTEIbHBIN 00BeM, I3 — TopIeHs, 14 — 3apsit, 15 — BTyII-
Ka, 16 — mmporatpon; 7 —1maiiba;, I8 — >IEKTpopazbheM,
5 : = = 19 — snexTpoxryT, 20 — cpe3Hoit Gont; 2/ — pbyar;
9 22 — KpOHIITEHH, 23 — XOMYT C YIIOPOM, 24 — ppIvyar

10
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Bonpocet ons camokonmposis no pazoeiy 2

1. UYmo coboii npedcmaensem nepewiti omcex parxemol?

2. Ymo pazmewaemes 60 6mopom omceexe pakemol?

3. Hasnauenue ucmoynuxoe eopsaqeeo easa, pacnonioiCeHHbix 60 6MOPOM OMICEKe PAKembl.

4. Kak eopauuti eaz nonadaem 6 conio pyis?

5. Ob6wvacnume pabomy NPYHCUHHOSO MEXAHUIMA CHIONOPEHU pYell.

6.  Umo pacnonodceno 6 mpemvem omeexe paxkemol?

7. Illepeuucnume cocmae broxa annapaniypul

8. Kax u ko20a npou3eooumcs yCmaHoeKd JumepHuIX YACMOm paKemol?

9. Ilepeuucrume cocmag b10Ka annapanypul.

10. Cocmae u naznauenue snemenmos PITT.

11.  Kaxk yoeporcuearomes KpoLibs 8 CLOHCEHHOM NOAOHCEHUU U KAK U KO20A PACKPbIEAOMC?

12, C rakoii yeabto kpulibegot BAOK YCMAHAGIUEAEMC HA NOOUUNHUKE ?

13. Kax ocywyecmensemes nepexiiovenue pakemsl Ha 60pmosoe numanue?

14. Ilopaoox pabomul kKamanyismMupyrouezo yCmpoucmed.

15. Hazoeume nocnedoeamenvHOCMb DYHKYUOHUPOSAHUS DIEMEHINOE PAKembl NPU KAMAnYIsmupoed-
HUU.

16. UYmo npoucxooum ¢ paxemoti HenocpedcmeeHHO nocie evixodd ee uz TTIK?

3. BOEBA{ PABOTA PAKETbBI

3apspkanue TTIK B BM mpoussoaurcs TpaHcnopTHO-3apspkaroiied mamuuoi. [lepen sapsoxanu-
eMm ¢ TIIK canmaeTcs mepeaHsas cheMHas KPBIIIKA, PH 3TOM 3amuTa BHyTpeHHUX noaocreit TIIK ¢ pa-
KeTaMH 00€CIICUHBACTCS 3AUIUTHO-TEPMETH3HPYIOIINM YCTPOUCTBOM OJHOPA30BOr0 ACHCTBHL.

TIIK ycranaBnusarorcs B maxte bM B BepTukamsaoM nonoskeHuu. CTapT pakeT BEPTUKATbHBIN.
TIIK B GocBoli MaIIUHE KPEIHUTCS B MPOJOIBEHOM U MONEPESYHOM HampasicHHsX. OT NpoJoNbHBIX mepe-
memeHuid TITIK dukcupyercs 3axperuienueM nepeanero mmanroyra TIIK zaxsaramu BM 3a omopHeie
mwiactusel. [lonepeunas ¢ukcamus odbecneynBacTCs MTHIPSIMU OOCBOH MAIINHBI, BXOSAIIAMH B ABA OT-
BCPCTHS B TICPEAHEM IIMAHroyTe, U HanpasisomuMu BM u T-o0pa3abiMu na3zaMu-OyresIMH B CPEIHEM
MIIIAHTOyTe, B KOTOPBIE BXOAAT Hamnpasisatomue bM.

[Tpu 3apskaHUH NPOU3BOAATCS YCTAHOBKA HA PAKETAX JIUTCPHBIX YACTOT (2XPECOB PAKET) U CThI-
koBKa 3jiekrpopaszbemoB TIIK u GoeBol MaIIHUHEL.

IlyckoBoe ycrporicteo B BM ofGecreunBacT pa3BopoT pakeThl MO a3UMYTY IS COBMCIICHHS
IUTOCKOCTH CKJIOHCHHS PaKETHl ¢ HAPABICHUEM Ha LIETb.

[ToneT pakeTsl B pouecce OOCBOro MPUMEHEHHS UMEET TPU XapaKTCPHBIX 3Tara: KaTanyabTHPO-
BaHHE, Pa3BOPOT B HANPABICHHUH LIENU (CKIOHCHUE) M HABCACHHE PAKETHI HA LIEb MO PAAUOKOMAHIAM C
HA3EMHBIX CpeACTB KoMmIuickea. [loaery pakersl mpeainecTByeT GpyHKIHOHUPOBaHHE OOPTOBOTO 00OPY-
mosanus B peskumax «lloaroroskay, «Oxuganue» u «llycky.

3.1. IloaroToBKa K MyCKY H MyCK

HO,Z[I‘OTOBKa PaKCThI K IIyCKY MPOU3BOAUTCA € INOMOIIBIO anmapaTrypbl CTa,pTOBOI\/'I ABTOMATHKH,
YCTAHOBJICHHOH Ha GOCBOM MaITHHE.

B mporiecce moAroTOBKH MPOU3BOISTCS:

— packpyTka OOPTOBOTO ICKTPOMAIINHHOTO MPEOOPa30BaTE/Isl TOKA H TMPOCKOIOB aBTOIMMIOTA
OT HA3CMHOTO UCTOUHHKA JICKTPOITUTAHHS,

— 3anuTKa OOPTOBOM anmapaTypbl BCEMU BHAAMH NOTPEOMICMBIX HAPSKCHHI

— BBCACHUC B aBTOIIMJIOT KOMaHJA CKJIOHCHU:A, KOTOPBIC OTpa6aTbIBaIOTCH paKeToﬁ B IIOJCTC aB-
TOHOMHO,

— KOHTPOJIb TICTTH OE30TIACHOCTH MPEI0XPAHUTEIbHO-UCTIOMHATEIPHOTO MECXaHH3MA,

— KOHTPOJIb B3BCACHU A MUPOIIATPOHOB KaTaITyJIbThI,

— KOHTPOJIb HCXOIHOTO COCTOSTHUS OOPTOBOI aBTOMATHKH;

— € BBIXOJIOM HA PCKUM 3JICKTPOMAIIMHHOTO MpeoOpa3oBareiisl MEPEKIUCHUE HA HEro OopTo-
BBIX TIOTPEOUTENCH 0 METIIM TICPEMEHHOTO TOKA,

— MOCTYIICHUE PsAa CITYKEOHBIX KOMAH] H CHUTHAIIOB.
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Konctpykuus 6oepoit MamuHe! 1 myckoBoe yerpoiictso ¢ TIIK mo3BomsroT HaBOAUTE PaKETH MO
a3MMYTY AJIS1 COBMCIICHHUS INIOCKOCTU CKIIOHCHHS ¢ HANPABICHUEM Ha CTIb.

Ecnu HenocpeacTBEHHO MO 3aBEPIICHUH MOATOTOBKH HE moctynaet komaHg ~Tlyck”, pakera me-
pesoaurcs B pexrM «OQKuaaHUE», B TCUCHHE KOTOPOTO B MOOOH MOMEHT BPEMEHH MOXKET OBITh TIPOH3-
BEACH MYCK HJIK OTMCHA MYCKA C BHIKJIIOUCHHEM BCEX MUTAIOLIUX HANPSKCHUH, KOMAH H CUTHAIIOB.

B pexumve «Oxxuaanve», KOTOPBIH, B IPUHLIMIIE, MOKET OTCYTCTBOBaTh, B TeucHUe 0,05 ¢ mocrne
oxoHuaHus pexxnma «[loAroToBka» MEPeKIIOUACTCS NUTAHHE OOPTOBOH pagHoanmapaTypsl ¢ HA3EMHOTO
HCTOYHHUKA MEPSMEHHBIX HANPSLKEHUH Ha Goproeoe. JmurenpHocTh pekuma «OKUAAHNE» MOKET JOCTH-
rate 60 c.

ITo xomange “Tlyck” mpou3BoaATCS:

— 33ICHCTBOBAHHE OOPTOBOTO XUMHUICCKOrO ucrounnka Toka (XUT);,

— ¢ BeIxoAoM Goproeoro XUT Ha pexum 3amutka oT Hero OOPTOBOro OOOPYAOBAaHHS mapai-
JICTTBHO € 3aIMUTKON OT HA3EMHOTO HCTOYHHKA;

— BBOJ, €CJH TPEOYETCA, Ha PAAHOB3PHIBATENb CIICLIUATBHBIX PA30BBIX KOMaH], BBOISIINUX PEIKU-
MBI PabOTHl IO HU3KOJCTAIICH LIETH U B TACCUBHBIX MOMEXAX;

— 3aIIOMHHAHKC B aBTOMMIOTE BBEICHHBIX KOMaH] CKIOHCHHSI,

— pasappeTUpPOBKa 'MPOCKOTIOB;

— BBOJ M 3aIIHCh apeca PaKeThl B OIIOKE PagHOYIIPABICHU.

[To 3aBepicHMM 3THX ONECPALUH C aNmapaTypbl CTAPTOBOM aBTOMATHKH BBLOACTCSA KOMaHIA HA
MOPBIB MUPOTIATPOHA KATAITYIBThI, KOTOPBIH MOIKUracT MOPOXOBOH 3apsi KaTAITyIbThI.

[Tpn HapacTaHHM YCHUITHS HA IITOKE KATAIYJBTHL, KOTOPOE MEPEaAcTCS Ha KOPIYC PaKeTh, cpesa-
FOTCS JiBa, CTOTOPSIIHX 0onta 7 (M. puc. 7) U HAYMHACTCS ABMKCHHE pakeThl mo HampassiommMm TIK. C
HAYaJIOM 3TOrO JBHKCHHS OTCTHIKOBBIBACTCS BUIIKA OOPTOBOTO 3ICKTPOPA3beMa, a 3aTeM, 3a CUET MCXaHH-
YECKOr0 KOHTAKTA CO CIECLMATbHBIMU yropamu 2 u 8 (cM. puc. 17) Ha KaTamynbTHPYIOIIEM YCTPOMCTBE,
MOBOpaurBaroTCs perdard 30 u 33 (cM. puc. 12) Ha TpeTbeM OTCEKE, 3aMBIKAs KOHTAKTHl COOTBETCTBYEOLIHX
KHOTIOUHBIX MepeKimodaTencii. B pesynprare npoucxoauT cneayromiee

— 3aIyCcKaeTCs ra30reHePaTop NUTAHMS PYICBBIX MAIIWH,

— B OIIOKE KOMaH[ BKITIOYACTCS YCTPOHCTBO (DOPMHPOBAHMS BPEMEHHBIX 33JEPHKEK, KOTOPOE BhI-
JAcT KOMaHABl HA 3aMyCK ra30reHepaTopa CKIOHCHHS W ABHUIATENS PAKCTHI;

— 3AMYyCKacTCs AyOIUpYyrOmui MUpOnaTpoH (IyOaupyeT 3amyCK ABHTATE/IS PAKCThI), HMCHOLIHI
OHOCEKYHIHYIO 3aJCPKKY CpadaThIBaAHU.

B xoHLe X012 IITOK KATAyIbTH TOPMO3UTCS 33 CUET CHKATHS ra3a B UWWIMHAPE 3 W CMATHS CIICLH-
aJpHON TOPMO3HON TPyOb! 5 (cM. puc. 17) aas yMEHBIICHUS yIAPHOW HArpy3kud Ha KOHTCHHED. Pakera,
HaOpaBIIAs HEOOXOAUMYIO CKOPOCTh, TPOAOIKACT ABMKCHHE 11O MHESPLIMH HA BBICOTY 15-20 M.

3.2. losier pakeTsl

C HawyanoM JBHXKCHUS TMOJ JACHCTBHEM HOCKA PAKEThl MPOUCXOTUT PA3PYIICHHE KPBIIIKH 3a-
muTHO-repMeTrnpyromero yerporictsa TIIK. Hemocpencrsenno nocne Berxoma paketsl u3 TIIK peme
BPCMCHH BBIJACT KOMAHAY HA Pa3HYJICHUE PYJICBEIX MAIOHH. ABTOMWIOT HA OCHOBE HH(popMarwu 00 yr-
Jax TaHraxa U Kypca, HONYUCHHOH M3 anmaparypel CTapTOBOU aBTOMATHKH, (GOPMHPYET MO 3aJaHHOMY
aJArOPUTMY YIPABILIIOIIMN CHIHAT M MOJACT €r0 Ha PYJCBBIC MAIIHMHBEL. PyNH OTKIOHSIOTCA, 32 CUYET HX
MOBOPOTA MPOUCXOTUT PACCTOTIOPCHHUE MPYKUHHBIX MexaHu3MoB 36 (puc. 11, 12, 15), u xoHconu pynei
PaCKpBIBAIOTCS, a MPYKHHHBIC MEXaHHU3MBI cOpachiBaloTcs Ha 3emimo. K aTomy BpemeHH 3amyckaetcs
ra3oreHepaTop CUCTEMBI CKIIOHEHMS, U a3 MOCTYNAET B ra3oCcTpyHHBIE YCTPOUCTBA PyJIeH, co3aaBas Ha
OTKIIOHCHHBIX PYJISIX peakTuBHYIO criny. HaumnaeTcs passopor kopmyca pakeTsl (CKIOHEHHE) HA Yroll,
BCJMYMHA KOTOPOrO 3aBHCHT OT TPACKTOPHH MOCICAYIOLICTO PaguoymnpasisieMoro nonera (puc. 18): ot
MHHHMMAIBHOTO VIJIa MPH CTPEIbOEC B BEPXHIOK OMIKHIOK YacTh 30HEI IEPEXBaTa LEICH 10 MAKCHMAIb-
HOTO TIPH CTPEIB0E MO0 HU3KOMETIIICH LETH Ha OJFDKHIOKO TPaHHLY 30HBI IISPEXBaTa.

JlBurarenp pakeTwl 3amyCKacTCs MO CUrHANY ¢ Onoka koMasx. [Ipu OTCYTCTBHM CHrHAaNa 3amycK
OyONMHUPYIOETCS MUPONATPOHOM, PACTIONIOKECHHBIM B ONOKE BOCILIAMCHHUTEIS HA TICPCIHEM JHUILE JBHIa-
teas. Bpems moneTa paketst ¢ paboraromumM aeuratesaeM 12 ¢. 3a 3170 BpeMsi pakeTra MOKPHIBACT PacCTo-
SIHUC TIOPSLAKA 8 KM, MAaKCUMAJIbHASL CKOPOCTh, JOCTHUTAcMas Ha CTAPTOBOM y4acTke nojiera, 850 m/c (puc.
19).
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- ,'}“ TpaekTOpHA
P - LeMH

Tpae KTOPHA paKeTH:
"TpéxToura"
"MlomoEHHHOE COpAMIE HEE"

"Tpéxrouxa B pesxume HITLT"

Puc. 18. Cxema TpaeKkTopUM TIOJIETa PAKETH ITPU Pa3THUHbIX METO IaX HaBEACHUS
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Puc. 19. IIpo¢umm ckopoctu pakerst Top-M1

——
\

brox xomanz BIpaOaTHIBACT CUTHA HA 3aIyCK ABUTATES NMPU AOCTIKCHHUH PAKETOU yria CKIIO-
Henus 50° mubo yepes omHy CCKYHAY MOcie moBopota peraara 30 (cM. puc. 12), pacmonoKeHHOTO B 3a1-
HEH YaCTH TPETHETO OTCEKA MO KATAITyJIbTOH.

[azoreneparop CHCTEMBI CKIOHEHUS 3aKAHYHMBACT PAOOTY C HEKOTOPBIM MEPEKPHITHEM IIOCTIE 3a-
nycka asuratenst. K atomy MoMeHTy pakera HabHUpPaeT CKOPOCTh U BO3AYIIHBIE PYIH-3/ICPOHBI CTAHOBAT-
cs shdexTuBHEIMUA. B KOHIE paboThl ra30cTpyHHBIX YCTPOHCTB MO CaAy IABICHHS B Ta30reHEPATOpe
CHCTEMBI CKJIOHEHHS B aBTOIMJIOT BBIJACTCS KOMAHZA HA MEPEKIIOUEHUE OTPAHHIECHUS YIIIOB OTKIOHE-
HUS pyJeH AJs1 YBEIUYCHHs] MAKCUMAIbHBIX 3HAUCHUM UX OTKIOHEHUN HA YUACTKE YIPABICHUSL.

B mponecce moneTa paxetsl Ha HadanpHOM yuactke (100... 150 M) nponseoanTes ee 3axBaT Ha aB-
TOCOTIPOBOXKICHUE PAJHOIOKALFIOHHON CTAHLMEH HABCICHHUS, PACIOIONKCHHOH Ha OOCBOM MAallHHE, a 3a-
TEM Ha4YMHACTCs mepeada komay ynpasicHus. [Ipu stom CBP ocymectsmsier npuem uznydaemeix bPY
CHTHAJIOB U OMPEICISICT MOJI0XKEHHUE pakeTsl mo yriaoseM koopaunatam. CIIK mznygaer curHamsl ¢ koxo-
BOU pPacCTaHOBKOI B COOTBETCTBHH C YCTAHOBJICHHON HA PAKETE alMaparypoy CTapTOBOM aBTOMATHUKH.

Komanas! paguoynpapncHust BhIpaOATHIBAIOTCS MO JBYM KaHAIaM, COOTBETCTBYIOLIMM ILIOCKO-
CTSIM YIPABICHHS PAKSTOH, U MEPEAAIOTCS CTAHIMEH TIepeaat KOMaHI Ha GOPT pakeThl BMECTE C CHTHA-
mamu “3anpoc” (puc. 20, aMIyabe «3»).
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Puc. 20. CymMapHBIN cUTHAT Ha BXO/IE allllapaTyphl pauoyIIPABISHIS U PaIuoBU3NPOBAHISL
a—Jjio nofaun pazoBbix komaHa KYB u KB kojoBble komOuHaimu komanz K1 u K2 BrieBo oT HyIsI-cepe/IMHBI TAKTOBOTO HHTEPBANIA IIOJIOKUTEIBHBL,
TIpY 3TOM HalIpSKEHHS Ha BBIXOJIe OCHOBHOTO KaHana Onmoka YT nonoxurensHo, K1>0, K2>0 u3o0pakeHsl YCIIOBHO, 6 — TI0CKIE I0auu pazoBoi KoMaH el KYB;
g —Ioclie Tojiaun pasoBoit komau el KB; «3» —umiynse 3ampoca, T, K1, K2, KYB, KB — koji0Bble koMOuHaImu “TakT” U COOTBETCTBYIOIMAX KOMaH]L



[To 3anmpocHol nHpOpPMAIMK CTAHLMHM HABEACHHS OOPTOBON OTBETUMK NMEPEAACT OTBETHHIC CHT-
HAJTBI, 00CCTICYHBAIOIIHIE TOYHOE COMPOBOXKICHHUE PAKCThI HA BCCH TPACKTOPHHU.

Anmapatypa pagvoyIpaBiICHUS U PaIAOBH3HPOBAHMS, YCTAHOBICHHAS HA PAKETE, MPHHHUMACT OT
cTaHMU nepeaaun komana pagvokomanasl K1 (yvopasnenue mo tanraky), K2 (vopaenenue mo pricka-
HUIO).

Komanmer K1, K2, KYB u KB nepeaarotcs CIIK B BHae koxoBbIx KOMOUHALMI (IPYITII UMITYICOB)
¢ pa3TuUuHOM pacctaHoBkol no Bpemenu. [lepenada yposuei komang ynpassieuus (K1, K2) ocymectsier-
cq (Ga3ouMIyNIbCHBIM MeToIOM. BenninHa ypoBHS KOMaHA ONPEACTICTCS MONOKEHUEM KOJOBBIX KOMOH-
HaLMH KOMaHAbl B HCU3MEHHOM BPEMCHHOM HHTCPBANE — TAKTE. JTOT HHTCPBA ONPEACIISCTCS PACCTOSHU-
€M MEIKIY ABYMS COCCIHUMH KOA0BbIMU KoMOuHarmsimu ““Takt” (“T7). Hacrota nepenaun komang K1, K2
paBHa YacTOTE CIEAOBAHUS KOJOBBIX KOMOHHAIMH ““Takt”.

Pazosag xomanna KYB npeanasnaueHa [ BKIIOUSHHS NEpeJaTanka paguos3peisarend. Pazo-
Bas komanaa KB skmouaet 6ok 06padoTky HHGOpPMALHH U IPEAHAZHAUCHA IS B3BCACHHS PaIUOB3PHI-
BaTe/Is MPU MOMICTE pakeThl K nean. Komanga nepexaercs ¢ yactoTol, kpaTHoi yacrore ““Takt” 3a Bpe-
Ml IIEPEJayH ABYX TAKTOB.

Ha xoneyHOM y4YacTKe TPacKTOPUM MPH YMEHBIICHHH CKOPOCTH IOJETA PAKETHI M, COOTBET-
CTBEHHO, 3((PEKTUBHOCTH PYICH-3ICPOHOB HA PAKSTY MEPEIACTCS KOMAH/A MEPCKIFOUCHUs KO3(duim-
CHTOB YCHJICHHS B ABTOIHIIOTE.

[Tpu moxnere pakeTs k nenu no komManae B3eeacHus KB mepenatunk paanos3peiBatens HaunHa-
et obnyuate uenb. [lo HaKONICHNN ONPEACICHHOTO KOIMYECTBA OTPAXKCHHBIX OT LIETH U MPHHATHIX pa-
JUOB3PBIBATCIIEM HMITYJIBCOB B UCIIOJHHTEIBHOM CXEME PaJUOB3PHIBATEN (HOPMHUPYETCS KOMAHAA MOA-
PBIBA, MOCTYMAKOIAS HA TIPEAOXPAHUTEIIEHO-HCTIOTHATEIbHBIN MexanuaM ([TUM).

[pe roXpaHUTE TBHO-UCTIOTHUTEIBHBIA MEXAHN3M, HA KOTOPBIH BBIBEACHBI LICTIH HHULIMAPOBAHUS
00eBOI YacTH, 0O0CCIICYNBACT HAACIKHOC MPEIOXPAHCHUE OT €€ HEIMPEIYCMOTPCHHOTO MOAPHIBA BO BCEX
VCIIOBHSX SKCIUTYATALUH U MPU CTAPTE PAKETH — A0 CHATHI CTYNCHEH mpeaoxpaHeHms B monete. [lpu
3aIycke M HOPMAIBHOU padoTe ABHraTessl PAKEThl MO CHIHATY O HATHMYUH JABJICHHUS B KAMEPE CrOPAHUS
(oT curHanuzaropa AABICHHSA) U O HAJIMYUH MPOAOJBHOHM MEperpy3kd TpeOyemoil AaurenpHOCTH (OT
WHCPLIMOHHOTO cromopa) npoucxoaut B3seAcHue [TMM. Tlocne 3Toro mo KoMaHAE MOAPBIBA OT PATUO-
B3pBIBaTe cpadateiBact oruesas tenb [ IMM u nporcxoaut noapsiB O0CBOH YacTy.

B cnyuae HapyIieHHsS HOpPMAIBHOTO MOJIETA PAKETHl CO CTAHLIMU HABEICHUS MOXKET OBITh IpeKpa-
LICHA Tiepeaada KoMaH ] yrpasieHus nonetoM. [Ipu 31oM ¢ GopToBoi paguoanmaparypsl YIPaBICHUS vc-
PE3 ONpEACICHHBIM MHTCPBAT BPEMCHH HA MPEIOXPAHUTEIbHO-HCIIONHUTENBHBIH MEXaHNU3M BBIIACTCS KO-
MaH/a JTUKBUIALMU PAKETHI, IO KOTOPOH MPOU3BOIHUTCS TIOAPBIB OOCBON YacTH.

Bonpocet ons camoxonmpons no pazoeinam 3.1, 3.2

Kax cuapasxcaemes mooyne 9M3347

Xapaxmeprvle 5mansi noiema paxemsi.

Kax ocywecmensemes paseopom pakemul N0 a3umymy 6 HANPagIeHuu yeau?
Tlepeuucnume npeonoremuule pexrcumvl padomol BOPMOBO20 060PYOOBAHUA.

Umo oenaemcs 6 pesxcume « Oxcuoanue »?

Kaxue onepayuu ocyuecmenaromes 6 pexcume «[loocomoerar?

Kaxue onepayuu ocywecmenaromes no xomauoe «Ilycky?

Koeoa evioaemcsa komanoa Ha nyck paxemoi?

Kaxue onepayuu ¢ paxemoil ocyuecmeniaiomes 6 npoyecce pabomol KamMany1smupyoue2o yempoti-
cmeay?

10. Koeoa evioaemes koManoa Ha pasHyieHie pyieabix MAauuH?

11. Kax ¢opmupyemes ynpaeiaowuti CueHan Ha pyrevle MAuUHbL NOCIe CIAapma paxkemoi?
12, Kak npoucxooum paccmonopenue pyneti?

13. Kax ynpasnaemces pakema Ha y4acmke CKIOHEHUS?

14. Koeoa u xax 3anycrxaemes oeucameinv parkemol?

15. Tlouenmy yenvi OmrIOHeHUs pyieli 02PAHUYeHbl 8 HAYATbHOU (ase noiema pakemol?

16. Koeoa evidaemes kOMAHOA HA NepeKIoyeHIe 02PAHUYEHUS Y208 OMKIOHeHUs pyieti?
17, Kak onpedensemes nonrosscenue pakemol no y2ioebiM KoopouHamam?

18. Koeoa u xax nepeoaromes na bopm paxemul komanovl CIIK?

19. Kakue xomanObl nepedaem annapamypa paouoynpagienus 1 pacuoGu3upoeaHiis, pacnoioMCeHHA
Ha paxeme?

O N DR W N~
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20. B uem cymo nepedauu ypoeueti komano ynpaenenus (K1, K2) gpasoumnynvcroiv memooom?
21. Yewm onpeoensiemcs: epemennoti unmepean « Taxmy?

22. Koeoa nodaemces xomnoa KYB?

23. Koeoa nodaemces xommoa KB?

24. Hasnawenue ITHM.

25. Kax u xo20a ocyujecmensiemes CamoauKeuoayus paxemsot?

3.3. luHaMHKa 10JIeTa PaKeThl

TpackTopus mojeTa pakeTbl MOKET OBITh PA3ACICHA HA CACIYIOMHEC OCHOBHBIC YIACTKU:

— HavaTbHBIN HEYTIPABIIEMBIH BEPTUKATBHBIN yaacTok (10...15 m);

— VUACTOK CKJIOHCHMS, TAC YIPABICHUE PAKETOH MO yriaM a3uMyTa W MECTa OCYIIECTBIICTCS B
COOTBETCTBHH C 33JaHHBIM AJITOPHTMOM W KOOPIHHATAMH LICJTH, 3aT0KCHHBIMH B PAKETy amlnaparypoi
craprosoi agromaruku (150...200 m);

— VOPaBIIEMBIH B COOTBETCTBHH C KOMAaHAAMH CTAHLIUH HABEACHHS YIACTOK;

— KOHCYHBIH y4aCTOK, HA KOTOPOM PaKeTa JHKBHIAUPYETCS B CIAyYae MPOMaxa.

Ha yuacTke CKIOHCHWS YNPABICHHE PAKETOH OCYINECTBISICTCS Ta30IHHAMHUCCKHM CIIOCOOOM
(cm. puc. 16).

XapakTep TPacKTOPHH HA YIACTKAX C TEM HJIM WHBIM CHOCOOOM YIPABJICHHUS B TOJCTE OMPCACIS-
€TCSI BEJIMYWHON W HANMPABICHUEM YIPABILIIOIIEH CHITBI. BEKTOP 3TOM CHIIBI, B CBOIO OUEPEIb, OMPEACIIS-
€TCSI OPUCHTALHCH a3POAHHAMIUYCCKHUX IIIOCKOCTEH PakeThl (PYJICH U KPBUIBEB) B IPOCTPAHCTBE, KOTOPAst
SIBJSICTCSL IBYXIIOCKOCTHOM (x-00pa3zHoit). [lockombky B 3TOM Ciaydae MOABEMHASI CHIIA MOXET CO3[a-
BaThCS B JIFOOOM HANPABJICHHUM, TO I COBCPIICHHS MaHEBPA HE TPeOYeTCS MPCABAPUTCIBHOTO KPEHA.
HeoOxoanmeie 11 COBEPLICHUS MaHEBPA HANPABICHHUC W BEIUUMHA HOABCMHON CHITBI 00CCICUMUBAIOTCS
COOTBETCTBYIOLICH KOMOHHAIMECH YrioB atakd W ckombxkeHus. [losroMy 3amaueil cHeTHO-pEINAOIETo
mpubopa SIBISETCS BEIPAOOTKA COOTBETCTBYIOIUX KOMAHL A ABYX CUMMETPHUHBIX IIOCKOCTCH YIpaB-
aenms: K1 u K2 (puc. 21).

v=0:K1=K2=0 y=0.K1>0,K2=0 y=0:K1=0,K2>0

I 1Y
\ Yoy I 2

v=0;K1>0,K2=0,K2>K1 v#0. K1>0,K2=0

Puc. 21. TlpuHimn yripaBieHus cTaCIM3HPOBAHHOM! IT0 KPeHy PakeTod

24



HaBenenne pakeTsl Ha LENb 3aKTIOYACTCS B HEMPEPRIBHOM U3MEPCHUM H YCTPAHCHUH PACcCOTIaco-
BaHHS TOJIOKCHIS PAKEThI OTHOCUTEIBHO KHHEMATHUCCKON TPACKTOPHH, ONPEACTICMON METOAAMH HABC-
JCHUSL.

MeTtoa HaBeacHUs (METO/ “TIOJIOBUHHOTO CHPSIMIICHHUSI WK METOT “‘TpeX Touek ) (cM. puc. 18)
BBIOUPACTCA B 3aBUCHMOCTH OT THIIA LICJH U €€ HMapaMeTpoB (CKOPOCTH, AATBHOCTH, YIIIOBOTO IMOJIOXKE-

[Tpn HaBeaeHUN MO METOAY “TPEeX TOUCK PaKeTa, JBUIASCh [0 KPHBOJIMHEHHOW TPACKTOPHH, BCC
BpEMsl YACPKUBACTCS HA TMHUM BU3HPOBAHMS LIETH. DTOT METO, HABEACHHS HANOOJIEe MPOCT B armaparyp-
HOU peanu3aliy, HHCTPYMCHTATIBHBIC TIOTPEIIHOCTH alnapaTyprl H (DIFOKTYAHUH CUTHATIOB LICTH H PAKETHI
BBI3BIBAIOT MCHBLIHE CIYYAMHBEIC OMIMOKH HABCACHHS, UM IPU METOAE “TOJNIOBHHHOTO crpsvieHus . K
HEJOCTATKAM METOJA “TPeX TOUCK OTHOCATCH OObINAs KPHBHU3HA KHHEMATHUECKOH TPACKTOPHU H, KaK
CleACTBHE, OONBIINE, HAPACTAIOIINC N0 MEPE MPHOIIKEHIS K LETH NOTPSOHBIC ONICPEUHBIC MEPErPy3KU
paKeTH.

[Ipu HaBegeHMM MO METOAY “TIONIOBHHHOTO CHPSAMIICHHS ABWXCHHUC PAKCThl B KXKABIA MOMEHT
BPCMCHH HANpPABJICHO B YIPEXKICHHYIO TOUKY BCTPEUH pakeThl ¢ 1eapio. CyTh METOAA 3aKITIOYACTCS B
TOM, YTO TCKVIOUC VIJbl BU3HPOBAHMS PAKETH U LCTH (a3MMYT H YTOJI MECTA) ONPEACISIIOTCS C YICTOM
MONPABKH HA VIPEIKICHUE:

Oy =0y +K[u7u,vp,vu]~r(t);

By =By +K Pu v, v, |-r(),

23p3]_[

raea o, B . Bu — YIJIbl BU3UPOBAHUS PAKCTHI U ST (a3UMYT U YyTOJI MECTa, COOTBETCTBECHHO); r(t) -

TEKYIIECE PACCTOSHHUE MEKAY PakeTo U 1enpio; K — K03(GQUIHCHT YOPEKACHUS, OTPSACIIIOMUN 10-
MPaBKY Ha YIPEXKICHHC.

B pesynbraTte TpackTOpHUsA IPU HABEACHHHU MO STOMY METOAY SABIICTCS OoNee MOIOrol U nmoTpesd-
HBIC TIONEPCYHBIC MEPETPY3KH HA BCEH TPACKTOPUH M B TOUKE BCTPECYH C LEJBIO 3HAYUTCIBHO MCHBIIC,
4yeM mpu Metone “‘rpex Touek . Ilpu BeIpaOoTKe yria yopekKICHHS B METOAC TIOJOBUHHOTO CHpPSIMIIC-
HUS YUHUTBIBAIOTCS CKOPOCTh COMIDKCHHS PAKEThl C LEJIBIO M PACCTOSHUC MEKAY HHMH, YIJIOBAs CKO-
POCTh BpaIUCHUS THHUH BU3HPOBAHUS LCITH.

Ecnu uenp Huskonetsmas (yroia MecTa ejd MEHbIIE 3°), TO B BEPTHKAIBHOM INIOCKOCTH PAKeTa
HABOJAUTCS HA LEIb METOAOM “‘Tpex Touek B pexume HIIL[” (“ropka”), a B rOpU30HTAIBHOM MIOCKOCTH —
100 METOAOM “TpeX TOYEK , THOO METOAOM ‘‘TIOJOBHHHOTO CIIPSIMIICHHUS .

[Tpu mprMEHEHNH METOJA HABEACHUS “‘TPEX TOUCK MPH CTPEIbOE MO HU3KONETAIICH LEaH pake-
Ta HABOJMTCS MO TPACKTOPHH, JIEKAIMIEH BBIIEC THHAM BU3MPOBAHMS LU HA BETUIUHY /1,5, 3aBHCSIIYIO
OT PacCTOTHHA MEXKAY pakeToH M nenbio. HaurmHasg ¢ paccTogHus A0 LETH, pABHOTO IPUMEPHO 6 KM, Be-
JUYMHA /g HAYUHACT HOCTENECHHO YMEHBINATHCA, H KOTAA PACCTOSHUE MEXKIY PAKETOH M LIEIbIO COKpa-
tUTCa A0 1,5 KM, pakeTa BHIHACT HA THHUEO BU3HPOBAHHS LICTH.

Meton HaBeaeHUS “‘TpeX TOUCK MPH CTPEIbOE MO HUKOICTAIEH Hean 06ecneunBacT moaeT pa-
KETHl Ha BBICOTE, HCKIIOYAIOUICH BO3MOMKHOCTE 33JCBAHMS PAKCTOW 3¢MHOH MOBEPXHOCTH M JIOKHOTO
cpabarbIBaHUs PAAUOB3PHIBATEIS OT OTPAKECHHBIX OT HEE CHTHATIOB.

B Teuenue Bcero monera pakeThl ABTOMHIOT CTAOWIM3HPYET €€ OTHOCHUTEIBHO MONCPEYHBIX U
MPOJOIBHON OCCH MO CHrHaIaM JATYHKOB YCKOPEHUH U yrinoB. CTaGHmu3ays pakeThl H YMEHBIICHHE €€
MEPEPEryINPOBAHUA IO YITIAM aTaKH M CKOJIBKEHHS H MEPErPY3KEe OCYINECTBIICTC KOHTYPOM CTaOUIH-
3anuy, ¢GOPMHUPOBAHHEIM BBEACHUEM OTPULATCIEHOW OOPATHOU CBS3U MO YIJIaM aTakd M CKOJBXKCHHS U
yriay kpeHa. CTPYKTYpHas cXeMa TPaKTOB CKIOHCHHMS U YIIPABICHUS C KOHTYpaMH CTaOMIH3aLuH IPHBC-
JleHa Ha puc. 22.

Ha ympasisemom yuactke moJieta pakeTta u snementsl cuctemsr yrnpasieuus (CPIL, CIIK, CBP)
00pa3yIOT 3aMKHYTHIH KOHTYP YIPABICHHS, XapAKTCPUCTHKH KOTOPOrO ONPEACISIOT TOYHOCTh HABCAC-
HUS PAKCTHI HA LIETb. Y MPABJICHUC PAKCTOM OCYIICCTBISCTCS MO ABYM KaHATaM (TaHTKY U PHICKAHUIO).
[Tockonpky 06a KaHaIA HACHTUYHEL, HA PHC. 22 NPUBEACHA CXEMa OJHOTO KaHAIA — KAHATA TAHTaxa.

Ha Bcem ympasisieMoM yvacTke moneTa Ha OOPT pakeThl MOJAKOTCS PAIHOKOMAHABI YVIPABICHUS,
MPONOPLIUOHANBHBIC THHCHHBIM OTKJIOHCHHUSM PAKEeThl H X HMPOU3BOJHBIM OT KHHEMATHUCCKOH TPACKTO-
PHH, 51 OTIPEOCICHHUS KOTOPBIX TPEOYETCS M3MEPEHHE VITIOBBIX KOOPIWHAT PAKCTHl U LCTH. Y TJIOBBIC
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KOOPJUHATHI PAKCTHI € | (B , ) U LCIHE | (Bu ) HU3MEPSIOTCS KOOPAUHATHBIMU OIOKaMH PAKETHl M LETH (ar-

napatypoii CBP u CIIK).

Kunematnueckue 3BeHbs [ ¥ 2 HE SBIIOTCA MAaTCPHUATBHBIMHU 3BCHBSIMH KOHTYPa YIPABICHUS, &
BBIPUKAIOT CBI3b MEKAY VIVIOM aTakd (CKONBXKCHHS) W BXOAHBIMH BEIMYHMHAMH H3MCPHUTCIBHBIX
YCTPOMCTB.

Tpaxt CkIOHCHHS !

Spnp(Bpnp) I
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3V . T - Tttt Tt T [

»
»

YCKOPEHUA < 3BCHO 1

| |

| |

| |
[
v Spnp(Bpnp);é AU1>2>3>4 -~ Pynaesoit 61&3,4 Pakera Ol123.4 : |
__J 7| mpusox > Lo

|

|

|

|

|

|

-
| . [ -
| $(9)
U,. [ Harauk yriaosoro Kunematuaeckoe
|
|

|
' |
: |
AU, (AU, ) | y o, (o !
i (Ei} (4u,) | Pynesoi 5,(5,)| Paxera (o) :
e NPHUBOJ > |
7y |
K1(K2) ' |
U : JlaTumK yriaoBoro S (d)) KunemaTudeckoe :
Amnmaparypa | YCKOPEHHUSI < 3BeHO 1 1
Py | i
s - - - _ _ _ _ ___ ______ _ ______________—__———_|
€y B ) e, (5.)
CIIK nmp M nmp n\Mo
K1k2) =
CPIl |« ASP (AB p ) < €pm (B pup ) KEP < & (B p ) Kunemaruueckoe <«
3BCHO 2

Puc. 22. YipollieHHbIE CXeMBI TPAKTOB CKIIOHEHUSI U YIIPABIICHUS PAKEThL:
01(82) — yrom OTKIOHEHMS Pyl 0tq(0ty) — YOI aTaky pakeTsL €€, (Bpf;) — YIIoBbIe KOOP/WMHATE PaKeTH 1
nemt, Ag mp (ABHp ) — YIJIOBOE PACCOITIACOBAHYE PAKETH OTHOCHTEHHO KMHEMATHUIECKOM TpackTopuu;, J[Y — JaTduk
yria;, 3V — 3anomuHaromiee yerporictBo, ACA — armaparypa ctaproBoit aproMartuky;, CIIK — craHims neperauu

koMaHg, CPII — cuetHo-pemaroruii pubop, K1(K2)— xomanas! ynpasnerwst;, Uy, — curHan o0paTHOH CBSI3H II0

e AeMIIGHUPYIOITEro THpOCKora;, J(¢) — yriIoBas CKOPOCTh PaKeThl OTHOCHTEIBHO Tonepeuroit ocw, KBI[ - ko-
op/uHaTHRI Onok 1ieny, KBP — xoopauHaTHpIi ONOK pakeThl

Bonpocet ons camoxonmpons no pazoeny 3.3

1. Ilepeuuciume 0CHOGHbIE YHACMKI MPACKIMOPUL NOTEMA PAKEMbI.
2. Kaxk pyau paxemol opueHmupoedanvi 8 noieme?
3. Kax evipabampiearomes kKOMaHObl Ha nogopomul pyieli npu yeiax kpenay =0 uy =0 ?

4. B uem cymv mpexmoyeyHo20 Memood HageoeHus?
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5. B uem cymb Memooa HABeOeHUA « NONOGUHHOE CRPAMIEHUE »7

6. Jfocmouncmea 1 HeOOCMAamKy Memoo08 « mpu MOYKUY U « NOTOGUHHO2O CHPAMACHU»?

7. Ocobennocmu HageOeHUA paKkembl NPU pabome NO HU3KOAeMAUeli Yeu.

8. Kax uckniouaemcesi 603MOACHOCHIb 300€6AHUS PAKEMOU 3¢ MHOU NOGEPXHOCHIU U TONHCHO2O0 CPpAbambl-
6aHUS pAOUOB3PLISAMENS O OMPANCEHHBIX OM Hee CUSHAN08?

9. Ymo maxoe KuHeMamu4ecxoe 36eHo?

10.  Kaxumu o6pamuviMu c693AMIU OXAYEHA PAKEMA KUK 00BEKM pecyiuposanus?

4. BOPTOBAS{ PAJIMOAIIIIAPATYPA YIIPABJIEHUSA

BoproBas pagmoammaparypa ynpasnenus (BPY) npennazHaueHa 1y npuema uHGOpManMH OT
CTaHLMH NEPEIAYN KOMaHN, e¢ Aeinpalyy, aHaIH3a U BbLAAYH KOMaH[ HA Py, BBIPAOOTKH OTBETHOTO
CHUTHaNA IS CTAHLMH BU3HpOBaHMs paxeTsl. [Ipu 3ToM paauoannapatypa JODKHA NPHHUMAT, YCHITH-
BaTh, ACIHU(POBHIBATE, (POPMHUPOBATE B COOTBETCTBHH C CUTHAIAMH, NMPHUHATEIMA OT CTAHLUM TICpeaavn
KOMaH[ ¥ alnaparypsl CTAPTOBOH ABTOMATHKH, CICAYIOIINE KOMAHBL:

— JIBE TNTaBHBIC KOMaHABI yipasneHusd Ha apromiot: K1 n K2;

— KOMaHJBI VIIpaBJIcHHA U B3eeAcHUA paanosspeiearesa: KYB u KB;

— KOMaHJIBI 3allpeTa U pa3pelIcHIs aCHHXPOHHOTO 3amycka oteeTunka: K3A3, KPA3;

— koMaH bl “‘OTHOCHTEIbHAS CKOPOCTh cOmmkeHms B Buae uethipex sadcHut KOC1 — KOC4;

— xoMaHny “Bpemsa” ang nukBHIanMy PakeTH B CIydYac HApYIICHHS paboThl PaAUOTUHHU HA
Bpemst Oomee 1,5 -2 ¢;

— KOMaH/bI MepeKIroucHus pexxuMoB padotsl asronunota (KI1) u “Ympasnenne”.

Boproeas paxrioanmapartypa yIpaBIcHHS JOJKHA TAKKE:

— npeoOpa3oBhIBATE UMITYJIBCHL 3APOCa B 3aMMyCKAIOLINE UMITYIbCH I HMOCISAYIOWEH HX TeHe-
paLMH U BBIJAYH CHI'HAJIOB BU3HPOBAHUS PAKET;

— BBLAABATh HYJICBBIC 3HAUCHHS KOMAaH[ YIIPABICHHSA HA ABTONWIOT B CIyYac HAPYIICHUS pa-
JUOTMHUH Ha BpeMs Ooaee 100 mc;

— oDecneunBaTh YacTOTHYIO CEJICKIHIO MPUHAMACMOT0 CHTHANA HA MOOOU M3 3aJaHHBIX JIUTCP-
HBIX YaCTOT;

— MPUHUAMATH OT ANNapaTyphbl CTAPTOBOH aBTOMATHKH KOMaHIbI ““Aapec n3aenus , “3anuce

— OCVILECTBIIATh JSIIU(PALMIO KOMAH] HA BOCBMH aJpecax.

Jns BBINOTHCHHS YKA3aHHBIX (YHKIHHA CIYKAT CICAVIOLINE OCHOBHBIC OJOKH, BXOSINUC B arl-
MapaTypy paauoyIpaBICHUS U PAIHOBHU3UPOBAHUS:

— MPHUEMHAs AHTCHHO-BOJIHOBOJHAS CHCTEMA,

— MPHUEMHHK;

— 070K BRIPaOOTKU KOMaHN (aemudpaTop);

— OTBETYHK (OJIOK PagHOBU3UPOBAHU);

— HepeJaroas aHTCHHO-BOTHOBOJHASI CHCTEMA,

— yeunure;b noctosiuHoro Toka (YIIT).

4.1. @®yHkuHOHHpOBaHHE GOPTOBOIi pagHoannapaTypbl ynpaBJieHHS

Bo Bpems zapspxanuns TIIK B 6GoeByro MammmHy Ha pakeTax KIIOUOM YCTAHABIMBAIOT 33IaHHYIO
JUTCPHYIO YACTOTY.

BoproBas paguoannapatypa yOpasiIcHHS B COCTABE PAKETHI IEPE] CTAPTOM paboTacT B peskuMax
“Tlogroroska”, “Oxunanne” u “Ilyck”, mpuuem mocne pexkuma “Tlogroroska” momyckaeTcs cpasy mnepe-
x0J Ha pexxkuM “Tlyck™.

B pexunve “TloarotoBka” Ha pagHoanmaparypy OT HA3EMHOTO HCTOYHHMKA MHUTAHHS TMOJAFOTCS
HanpspreHus anektponuranus +20 B, -20 B, 3x36 B 1000 ', a takke +27 B Ha BriroucHue Gopcupo-
BAHHOTO PEKUMa Hakaaa MarHeTpoHa. QJHOBPESMEHHO BRIIACTCS KO/ aAPECa | MO LENH 3amuch’ MOCTY-
MacT HANPsDKEHHUE TOCTOSHHOTO TOKA B BHIAC VpoBHA ynoruueckoit “17. Ilo menwm 3ampera acHHXPOHHOTO
3amycka nocrymnacT HanpspkeHue +20 B.

[lepemennoe Hanpsokenue 3x5,2 B 1000 I'n ot G0pTOBOro HCTOYHHUKA JOCTUTAET HOMHHATBHOTO
sHaucHud uepe3 1,0... 1,5 ¢. B pesynprare Ha paguoanmaparype YCTAHABIHBACTCS CJICIYIOIIII PCKUM:

— uget GOpCHUPOBaHHBIN Pa3orpeB HAKAIA MATHETPOHA,
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— 3ampelneHa BbIAaua HMITYJIbCA ACHHXPOHHOTO 3aITYCKa OTBETUHKA;

— OOHyJICHBI KOMAHOM “3amuch’” CUCTHBIC U BBIXOJAHBIC CXEMBbI OJI0KA;

— B HCXOJHOM COCTOSIHHH OTKPBIThI HIDKHHE aHTCHHEI U 3aKPBITHl BEPXHHC;

— YCTaHOBICH KOJ aApeca, BBLAAHHBIN M0 TPEM LICIIIM C alnaparypsl CTAPTOBON aBTOMATHKH.

Pexum “Tloaroroska” mmurcs 5 ¢. K koHIy maTo#l CeKyHABI paanoanmapaTypa MoArOTOBICHA K
pexxkumam “Oskunanue” und “Tlyek”.

B pexumve “Oxunanne” 3a Bpemsa vHe MeHee 0,05 ¢ mocne oxonwanus pexuma “Tloaroroska”
MPOUCXOAUT MEPEKIFOUCHHUE MUTAHUA OOPTOBOH ammapaTypbl YIPABICHHS ¢ HA3€MHOTO HUCTOYHHKA TIC-
pemeHHBIX HanpspkeHul 36 B 1000 I'n Ha 6Goprosoii. Bee octanpHbIe MOgaBacMEIC HAPSDKCHHS COOTBET-
ctByIOT pesknmy “Tloaroroeka”. JnurenpHocTh pexkuma “Oxunanne” MOKET JocTHraTh 60 c.

B pexnve “Tlyck” 3a Bpems He Gonee 1 ¢ GopToebie HanpsokeHus +20 B u —20 B ot xuMmdeckoro
HCTOYHHKA TOKA JOCTUTAIOT HOMHHAIBHBIX 3HAYCHUH U MUTAHUC PaJHOANIapaTypsl MO STHM LM nepe-
x0auT Ha OopToBBIC HCTOUHHKH. 3a Bpems 0,1...0,2 ¢ 1o MOMeHTa cTapTa pakeTsl B LienH “3anuch” CHAMA-
eTCS HANPSDKEHUE ¢ YPOBHEM Joruueckoit <177, Tlo aToit komanae sanpemaetes Ha 1,5...2,0 ¢ mepesamnuch
aJPECHOT0 KOAA BO BPEMsI OTPBIBA OOPTOBOTO pazbeMa NpH ¢xoa¢ pakeTbl. C oTPEIBOM GOPTOBOTO pasbeMa
cHUMaeTcs HanpsbkeHue +20 B B nenu koMaHIB! pa3peLicHus acHHXPOHHOTO 3anycka oreetunka (KPA3).
[To »10ii KOManae B OOPTOBOH pajHoanmaparype yIpaBlICHUS HAYHHACTCH ACHHXPOHHBIH PEIKUM 3aITyCKa
OTBETYMKA M PAIHOUMIIYJIECH OTBECTUHKA H3TYUIAOTCS B 3(UP Uepe3 BEPXHIOK U HIKHIOK) AHTCHHBIL.

CraHuus BH3UPOBAHHUS PAKEThl OCYIICCTBISACT MPHEM CUTHAIIOB, U3Ty4acMbIX OOPTOBOH paano-
anmnaparypou yIpasiICHUs, H ONPEIACET MOI0KECHHE PAKETHI MO YIJIOBBIM KOOPAWHATAM.

Bo Bpewms ceaHCOB CBA3HM CTaHIMA HEPEAAYd KOMaHA NEPEAACT HA PAKETyY CHIHAJBI HECIPEPhIB-
HBIX W Pa30BbIX KOMaHJ, UMIIYJICHL 3aMpoca ¢ KOJOBOH PacCTAHOBKOW, COOTBETCTBYIOLICH YCTAHOBIICH-
HOMY CTapTOBOH aBTOMATHKOM KOy aapeca Ha pakete (cMm. puc. 20).

B nauane xaxxzoro ceanca cBsazu mo koManae K3A3 npexparnactes aCHHXPOHHBIH PEKUM 3aIyc-
Ka OTBETYHKA U HAYMHACTCS MONAPHOC MEPCKIIOUCHAE AHTCHH, MPU 3TOM OTKPBIBAIOTCS THOO ABE BEpPX-
HUC aHTCHHBI (IPUCMHAS U MICPEIAIOIIAs), THOO ABES HUMKHHC,

[Tocne ABYKpaTHOrO MOATBEPKACHUS HANOONBIIECTO CUTHANA B OOJHON W3 NPUCMHBIX aHTCHH JaH-
Hasl Mapa aHTCHH (BEPXHSIS WK HIDKHSS) OTKPBIBACTCSA U MIEPEAACT CUIHAT JO KOHLA CEAHCA CBA3H. DTHM
CO3JAI0OTCS HAWIYYIINE VCIOBHA A PaboTH paanoidvHuu. Jlo Havana ceaHCOB CBSA3H H B MEPEpPBIBAX
MEXIy HIMH OTBETYHK OOPTOBOU paguoanmapaTypsl paboTacT B aCHHXPOHHOM pexuve. B atoMm ciayuae
CTaHLMUS BU3HUPOBAHMS PAKESTHI ONMPEICILIET MONOKEHHE PaKeThl IO VIIOBEIM KoopauHaraM. B mpouecce
ceaHca CBA3U OTBETYHK 3aITyCKACTCS 3aPOCHBIME UMITYIBCAMH CO CTAHLIMH Mepeaadyu KOMaH U paboTa-
€T B CHHXPOHHOM pekuMe. B 3ToM cnyyae cTaHUMs BU3HPOBAHHS PAKETHI OMPEICISICT MOIOKCHHC PaKe-
THI TI0 YTJIOBBIM KOOPAMHATAM H JATBHOCTH.

Ipu nepeom npoxoxkacuun Ha BPY ceanca ceszu u komang K1 u K2 paguoanmaparypa Beipada-
TBIBACT CUrHaI “YmpaeicHue B BHUAC HAMPSDKCHUS MOCTOSHHOTO TOKa +27 B, KOTOpBIHA MepeBOIUT HA
pexkuM oTpabOTKU KOMAH YIIPaBJICHUS, BhiAaBacMbix paauoanmaparypoii (K1 u K2). Ykazauusiii curHan
“Yrpasnenue” GIOKHPYETCS CXEMOH aBTONMIIOTA, U B CAYYAC CHATHS PaJUOANNapaTypod 3TOr0 CHrHana
ABTOIMWJIOT HE MEPEXOAUT B APYTOU PEHKHM PabOThI.

Bo Bpems moneTa, mo Mepe BBIIAYH CTAHIUCH Mepeaadn KOMaHa pa3oBblx koMaHa, BPY Beimact
CUTHAJIBL

— B aBTOmUIOT — KoMaHay “TlepekmoueHue pe:kuma paboTh aBTOMIIOTA

— B PaAHOB3PHIBATENL — YETHIPE KOMaHABl “OTHOCHTEIBHAS CKOPOCTh COMWKEHN B BHIC HANpI-
JKCHUSI OCTOSIHHOTO TOKA, COOTBETCTBYIOIIETO YPOBHIO Joruueckoro <07, a taicke KoMaHIs! Y mpaBicHHe
B3BCACHHUCM PaauoB3prIBaTes U “B3BeacHue paauos3priBaTess’ B BUAC HanpsukeHms +27 B.

B cayuae mapymenus paguonuamd Ha Bpems A0 100 Mc mimn OTCYTCTBHS MOAPS B TPEX CeaHCax
cszu komaua K1 u K2 curnan “Yopasnenue™” He caumacTes, a ypoeau komana K1 u K2 zanomunarorcs. B
clyJyae HapyIICHHs paauoiarHud Ha Bpems Oonee 100 mc curHan “YmpaeneHue” CHHAMACTCS, 2 KOMAHABI
VCTaHABJIUBAKOTCS HA HYJICBOM YpoBHE. [IpH BOCCTAHOBICHUN PAaIHOIMHUM CUTHAT *Y IpaBlicHHE BOCCTA-
HABIIMBACTCS, 8 VPOBHH KOMaHJ COOTBETCTBYIOT VPOBHSM, NIEPEIABACMBIM CTAHLMCH NEpeaaud KOMaHN.

B cnyuae mapymenus paauonuaun Ha Bpems 1,5...2.0 ¢ BPY Beizaet xomanny “Bpems”, korto-
past 3aMBIKACT LICIb HA CAMOTHUKBUAAITHIO PAKCTHI.

* DT0 03HAYAET, YTO CHTHAIBI B KAaHAIE MIEPETAIOTCS B COOTBETCTBUH ¢ BEHICOKOCKOPOCTHBIM ITPOTOKOIOM CHTHAIOB. Co-
IJIaCHO JIAHHOMY IIPOTOKOIY OCYITIECTBISICTCS HU3KOBOIBTHBIN IIEPEHOC HOMHUHAIIBHBIX HAIPSKEHUH Jorudyeckoro “07 (max) u
Joruaeckoi <17 (min) ¢ 3alaHHOM PasHOCTHIO OTHOCHUTENHFHO HOMUHANA. HamnprMep HOMHHAIBHOE YIIPABISIONIEe HATIPSDKEHUE

+20 B, torjga moruueckuii “0”mozxker ObITh paBeH +20,2 B, a morudeckasd <17 +19.8 B. Ucnonb30BaHue HU3KOBOIIBTHBIX CUTHA-
TIOB B KaHaJIe YMEHbITIaeT TOTpeGIIeHIe SHEPTUH U DIIEKTPOMArHUTHBIE HaBO K.
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4.2. biok komaHz

brok xomMana mpeaHa3HaueH LT BHIPAOOTKH KOMAaH[ HA 3aMyCK JBUTATEIS PAKETHl M Ta30Tr¢He-
paropa cucteMsl pa3BopoTa (CkiaoHeHus) pakeTbl. OH COCTOUT M3 ABYX OCHOBHBIX YaCTCH: VCTpPOHCTBA
(OpMHPOBAHUS BPEMEHHBIX 33JACPKEK H AITOPUTMUYCCKOTO YCTPOHUCTBA.

Uepes 0,31 ¢ mocie nosopota peraara 30 (cM. puc. 12) yerpoiictBo GopMHpPOBaHHS BPEMEHHBIX
3agepkek GOPMUPYET KOMaHIY Ha 3aIyCK Ta30r¢Heparopa CUCTEMBI Pa3BopoTa u yepes 1 ¢ mocie moBo-
POTa YKa3aHHOTO prIvYara — KOMaHIy Ha 3aMyCK JBUTATENs PAKETHl. ANTOPHTMHUECKOE YCTPOHCTBO ¢op-
MHpPYET KOMAaHY Ha 3aIyCK JABHUTATEIS IPU AOCTIDKEHUH PAKETOH, B IPOLIECCE Pa3BOpOTa, YIIIOB IO Kyp-
Cy WIN TaHTAXKy, PaBHBIX WK Oombinux =+ 50°.

CUrHansl TEKYIIUX YII0B TAHTaXKa H Kypca MOCTYMAOT B OJIOK KOMaH[ ¢ aBTOIMIIIOTA.

Hna obecnieueHus 3a1aHHOTO YPOBHS HAJCKHOCTH B MPHOOPE MPUMECHCHO ABYKPATHOC PE3CPBH-
pOBaHHE KAHAIOB AJITOPUTMHYECKOTO YCTPOHCTBA M HYETBIPEXKPATHOE PE3CPBHPOBAHHE KAHAIOB B
VCTpPOHCTBE (POPMHUPOBAHUS BPEMEHHBIX 33JCPIKCK.

3anuteiBacTest 070K KoMaH HanpspkeHueM T 13,5 B oT ncTouHHKA, BXOASINETO B COCTaB aBTO-
IMATOTA.

4.3. ABTONIMJIOT

ABTONUIIOT B COCTABE ANapaTyprl YIPABICHUS MOJETOM PAKEThl OCYIICCTBISICT:

— VOPaBJICHUE MMOJICTOM PAKETHl MO TPACKTOPHUH B COOTBETCTBHH C MOCTYMAKOIIUMH Ha HETO C
GopToBoli paxuoamnmnaparypsl ynpasnerus komangamu K1 u K2;

— Pa3BOPOT PAKETHI MO TAHTAXKY H KYPCY B 3aJaHHOM HAMPABICHUH MOCJIC BEPTUKAIBHOTO CTAPTA;

— cTabHIN3alHI0 JBIKCHHUS PAKeThl OTHOCHTEIIBHO €€ TPEX B3AUMHO MEPICHANKYIIPHBIX OCCH.

B cocrap aBTommiora BXoaAT OJIOK YIPABICHUS U YETHIPE PYJICBBIC MALIHHBI, KOTOPBIE obecte-
YHBAIOT HEOOXOJUMOE Mpeodpa3oBaHue U BeIOMHEHHEe KoMaHp ynpasicHus K1 u K2, a taxxke yeroitun-
BOCTB PaKEThl OTHOCHTEIBHO LICHTPA MacC NPH ¢ ABIKCHUH.

Bbrok ynpaeneHus npeactaBiseT coOOH eIUHBIN y3elI, B KOTOPOM CKOMIIOHOBAHbI YyBCTBUTCIb-
HBIC 3JICMEHTHI (JBa JATYHKA THHEHHBIX YCKOPCHUH, TPH JAATUHKA VIJIOBBIX YCKOPEHHUH, TPH CBOOOIHBIX
THPOCKONA) U SICKTPOHHBIA y3€1 (CTAOMIM3ATOP HANPSDKCHHS, PEJIC BPEMCHH U JBE IUIATHI C DJICKTPO- U
PAAHORICMCHTAMH).

g onpenencHus Havyana OTCYETa VIJIOB, 3aMEPICMEIX HA OOPTY PakeThl ¢ MOMOIIBIO THPOCKO-
MHYCCKUX MPUOOPOB, CIIYKUT CTAPTOBAs CHCTEMAa KOOPAWHAT (YCIOBHO HEeMmoABHKHAA — puc. 23). LlenTp
€€ HAXOAWTCS B LICHTPE MAaccC PakeThl B MOMCHT pa3appEeTHPOBAHMS THPOCKOIOB aBTonuiaoTa. [lpu stom
ock OV TpHU cTapTe NEKUT B IUIOCKOCTH CKJIOHCHHS PAKETH M HANPABICHA B CTOPOHY, MPOTHBOIONOXK-
HYIO HANPABJICHUIO HA eab. CBA3aHHAA CHCTEMA KOOPAMHAT CIIYXKUT AJIsL OTCYCTA YIJIOB Kypca ¢, TaH-

raka 3 M KpeHa Y OTHOCHTEC/IBHO CTAPTOBOM CHCTEMbI KOOpAMHAT. Hauano CBI3aHHOM CHCTEMBI KOOP-

JUHAT TaKKE JICKAT B LIEHTPE MACC PakeThl. B MOMEHT cTapTa pakeThl CBA3aHHAS CHCTEMa KOOpPAWHAT
COBMAJMACT CO CTAPTOBOM rupockomuyeckon. CeszaHHas pasBepHyTas cucrema koopauuat OXI (1) cay-
JKAT AU U3MEPEHMS YIJIOBBIX CKOPOCTEH BpAIICHMS PAKETHI, MEPETPY30K, ACHCTBYIOMMX HA PaKeTy, H
VIJIOB OTKJIOHEHUS PYJIEH.

VYmpaBiacHHE pakeTod M €€ CTAaOMIU3AlMs OTHOCHUTCIBHO LICHTPAa MAacC OCYILICCTBISIFOTCSA Ha
VUACTKE CKIOHCHHS HPH JO3BYKOBBIX CKOPOCTAX MOJETA rAa30JUHAMUYCCKUM CIIOCOOOM, Jajiee — C Io-
MOIIBIO JBYX TP BO3AVINHBEIX pyjcH. PacromoskeHne pynel OTHOCHTEIBHO CBA3aHHOM CHCTEMBI KOOP-
JUHAT M YCIOBHO HEHOABIKHOHN (cTapTOBOM) mpeacTtaBncHo Ha puc. 23. Kaxapiii pyme npuBoanuTcs B
JBIKCHUE COOCTBCHHOMU PYyJICBOH MAIITUHOM.

[Tpu paGote aBTOMUIOTA CIEAYET BRIACTUTD CICAVIOIIHEC PEKUMBI paboThl: [0 Havana CKIOHE-
HUS, CKIIOHCHHE, YIIPABICHHE.

Ho Hauana ckiaoHenus (Beicota 15...20 M) pyneBele MalIUHBI OOHYJICHEI, YTO JOCTUTACTCS OT-
KITFOUEHHEM BXOJOB HX YCHINTEJICH OT YIIPABJIAIOINX CUTHAJIOB.

DICKTPUUYCCKUE IICMK ABTOMMIOTA 3AmMUTHIBAIOTCS HampsukeHusmu +20 B, -20B u +27B ot
HA36MHOTO MCTOYHHKA NMHUTAHHS OJHOBPEMEHHO € BKIIOUCHHEM THPOMOTOpoB mo komanae “Tloarotos-
ka”. C 3TOro BpeMEHH 3aMOMHUHAIONINE YCTPOHCTBa B peskuMe “CrexeHne” OTCIEKHBAIOT HHPOPMALHIO
00 yriax TaHraxa u Kypca, IonydacMyIo |3 almnaparypsl CTAPTOBOH aBTOMATHKH.
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Puc. 23. YcinoBHO HelnoBUKHAS U CBI3aHHAS CUCTEMBI KOOPIHMHAT

[To ncreueHny 5 ¢ MPOUCXOTUT MEPEXO] ¢ HA3CMHOrO HCTOYHHMKA MUTAHUS Ha OOPTOBOH MO Tie-
PEMECHHOMY HAIMPSKSHUIO W, ecoH caeayer pexuM “Oxumanue” (MakcumanbHoe Bpems 60 c), To asa
THPOCKOMA, paboTaloMINe B MOJIETC HA BRIOCTE, 3aMUTHIBAIOTCS OT HA3CMHOTO MCTOYHHKA HAMPSIKCHUEM
(36t1) B (1000+100) I';. B ar000e Bpemst peskuma “Okmmanue” MOKET OBITh BbIIAHA KOMaHIA
“Tlyck”, mpu sTom uepe3 0,9 ¢ U3 ammaparypsl CTapTOBON aBTOMATHUKH BBIAAIOTCS KOMAHIBl HAa pasappe-
THPOBAHKE CBOOOJHBIX FHPOCKOIIOB M HA MEPEBOJ 3aMOMHHAIOIIETO YCTPOMCTBA aBTOMHIOTA B PEIKUM
xpanenus uHpopmaimu (komarga “TlamsTs”) 0 BETHYHHE KOMAHA CKIOHEHHS B KOHILIE MPOLIECcca 3anycKa
paKeTsl.

Uepes 0,9 — 1 ¢ nocne momaun xomauae! “Ilyck” HaunHAETCS CTAPT PaKEThl, IPH KOTOPOM IPO-
HUCXOJAIT OTPBIB OOPTOBOTO Pa3beMa U MEPEXOA OT HA3CMHOIO UCTOYHHKA MUTAHUS Ha OOPTOBOM MO Iie-
M +20 B, -20 B u +27 B. Yepes 0,25 ¢ mocae oTpriBa OOPTOBOrO pa3zbeMa PAKEThl CPadaTBIBACT PEiic
BPECMECHH U MPOUCXOIUT PA3HYJICHHUE PYJICBBIX MAIIIHH.

Tpakr ckmoHeHuMS (CM. puc. 22) aBTONMIOTA HA OCHOBC MH(OpMAaImM 00 yriax TaHTaxa U Kypca,
NOJIYICHHOW M3 ammapaTypbl CTApPTOBOM aBTOMATUKH U XPAHMBIIEHMCS B 3aNOMMHAIOIIEM YCTPOMCTBE B
pexkuMe “craekeHHs , POPMHUPYET YIPABIIIOLUIHI CUTHA MO 33JaHHOMY JITOPHTMY M MOJAET €ro Ha py-
JICBBIC MAIIHHBIL.

IMpunanun popmuposanus yopasmsonmx komada K1 u K2 u3 ycnoBHO-HEOABHKHON CUCTEMBI
koopaunar B komaHael YHI u YHII cBszanHOM cucTeMbl KOOPAUHAT (CM. puc. 23) COCTOUT B CIECAYIOIIEM
(puc. 24). Yopassromnpe paguokomasasl K1 u K2 B BHAE ABYX COCTaBIISIFOIUX OCHOBHOTO BEKTOPA

koMmauapl K moctymaror Ha BXOJ aBTOMMIOTA B cucTeMe “X, T.¢. ApallICIbHO TIOCKOCTIM PyIIcH pa-
KEThl. ABTOMIIOT BBITIOJHEH MO ABYXKAHAIBHOH CXEME, KaXKI0H mape pyaci COOTBETCTBYEST CBOH pyiie-
Bo# Tpakt. Kaman / npexnasnavueH A yIPaBICHUS JBIDKCHMEM PAKETHl B COOTBETCTBHHM C KOMAaHIOU
VYHI u ee crabunusanumeii otHocuTenpHO ocu O, kanan I1 — Ast yOpaBiCHUs ABHIKCHHUEM PAKSTHI B CO-
oreerctBun komaunod YHII u ee crabunuzarueit orHocurensHo ocu I/ (em. puc. 13). B momeHT BRIXOIA
pakeTsl U3 KOHTEHHEPA BeKTOPHI ynpasomux komang K1 u K2 napamnensssr mockocTsam pynei. Ipu
nonoxutenpHOM koMaHae Kl saxame xpomxwm pyicit kanama [/ OTKIOHSIOTCS BHHU3 (TIOJMOKHTCITbHBIN

yroia §,) u pakeTa aeTut BiaeBo Beepx. [Ipu monoxurensroil komane K2 zaanue kpomku pyieit kanana

I OTKNOHSIOTCST BHU3 (IIOJNIOXKUTEIBHBIN yroa O, ) U pakeTa JICTUT BOpaBo BBepX. Takum 06pa3om, BEKTOP

oTKIOHEHHS pyeit & = 4/8. +8; cootBercTBYCT BeKTOpY ypassromei komarasr K = K17 + K27 .

Hns oTpaboTKH pagroKOMaHIBl YIPABICHUS B CBSI3AHHOM CHCTEME KOOPIUHAT U COBMCILICHHS
IIOCKOCTH OTPaOOTKH € TUTOCKOCTBIO PaIHOKOMAaHABI ¢ OopToBOU paamnoammaparypsl komanna K1 (K2)
MOJACTCSl Ha MOTCHUIHMOMETP CBOOOIHOrO rupockomna // (cm. puc. 26). Ilocaenuuii mepepacmpenesier
MPUHATBIC KOMAaHIbl YOPABICHUS MCXKIY IUTOCKOCTIMH map pyned. Komanaa co cBoboaHoro rupockomna
CYMMHPYETCS ¢ CHTHAIOM KOHTYPa CTAOHIH3AIMN U MOCTYIMACT HA PYJICBOM MPUBOJ, OTKIOHSIOIIHN Py-

mama yron 8, (8, ).
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Puc. 24. CtpykTypHas cxeMa aBTOIMIOTa (YIIPaBIEHUE 110 TaHTaKy U phIckaHuio ). PM — pyneBas
manmHa, OC — oOparHast CBI3b (ITOTeHIMoMeTp oOpatHoi cBsi3u PM), I'P — razoBslit paciipeienures
(crpyitHoe pene), JIYY — maTuuk yrioBeIX yekopeHuid, J[Y — matumk yria, [1P — ipuBo 1 pyseBoit

OTKIOHEHHE PyNel NPUBOAMT K H3MCHCHHIO YITIA aTaKH (CKOJBKCHHSA) PAKeThl M MONCPCUHON
HOEPETPY3KH, NOA ACHCTBHEM KOTOPOU PAKEeTa MEPEMEINACTCS B MOIMEPEYHOM HAPABICHUU, U3MEHSISI CBOU
yraoBeie kKoopaAuHATH. M3MEHEHHBIE YITIOBBIE KOOPAMHATEI PAKETHI M IIETH IMOCTYNAIOT Ha KOOPIHUHAT-
HBIC OJIOKH PaKeThl U LETH, TAKUM 00pa3oM, KOHTYP VIIPABICHHUS OKA3bIBACTCS 3aMKHYTHIM.

Komanga, copMupoBaHHas B K&KIOM U3 TPAKTOB VIIPABICHHUS, PACKIAIBIBACTCA HA OJHY Hapy
pynel, obecrieurBas MOBOPOT PAKEThl B INIOCKOCTAX TaHraka U Kypca. B monere wHbopMmanmsa o Teky-
HUX YIIaxX MOBOPOTA PAKETHl MO TAHTAKY M KYPCY MOCTYIACT B TC YK€ TPAKTHl CKJIOHCHUS C JAATIYHKOB
VII0B CBOOOJHBIX THPOCKOIOB.

Yepes 1,5...2 ¢ mocne Hauana CKIOHCHHS 1O KomaHae “Ympasneuue ¢ bBPY mpowucxoaur mepe-
KIIOUCHHUE aBTONMIOTA M3 PEKUMa CKIIOHCHHS B peskuM yrpasiacHus. [Ipu stom komanza “Ynpasnenne”
OIOKHPYETCH, OTKIIOUACT TPAKT CKJIOHCHHS U MOAKIIOUACT K PYICBBIM MAIIHHAM TPAKT VIIPABJICHHS.

B pexume ynpasiacHus aBTOMUIOT OTPadaThIBaCT MO 3aaaHHOMY anropurmy komasabl K1 u K2,
noctynaromye ¢ bPY. Ilpu sToM opranm3oBaHo orpaHHdeHAE CUTHAIIOB HA PYJICBBIC MAIIMHEI HA YPOBHE
15° otknonenus pynei. llepexiroucHue ypoBHS OrpaHHUCHHs ocymecTBiusgeTcs no komanzne “KIT1O0”
(“TlepexnroucHue OrpaHUYCHUS YIIa OTKIOHCHHS Pysl’) ¢ CHTHAIN3ATOPA Cala AABICHUS B ra30rcHe-
parope CHCTEMBI CKIOHCHM (MK 1o KoMaHzae ““Ympasnenue” ¢ BPY).

Ha xoHeuHOM yacTH y4acTka VOpaBICHHS, IPH MaACHUH cKopocTH pakeTsl 10 400...600 m/c mo
komanzae “KII”, mepexasaemoii co cranuumu HaseAcHus paket uepe3 BPY, mpoucxoaur mepexiroucHme
k03 QULHUCHTOB YCHUICHHUS aBTOMNIOTA.

Ha npotspkennn Bcero BpeMEHH CKIIOHEHHSI U VIPABICHHUS ABTOMHIOT oOecreunBacT crabumiza-
LU0 PAKCThl OTHOCHTEIBHO TPEX B3aHMHO TMEPHCHAMKYISIPHBIX CBA3aHHBIX oced. Crabuam3amus ocy-
LICCTBIICTCS 10 HH(POPMALUH, MOCTYHAIOMEH C TPEX JATYHKOB YIJIOBBIX YCKOPSHUH, OCH YYBCTBUTEIIBHO-
CTH KOTOPBIX PACHONOKCHBI BAOIb COOTBETCTBYIOIINX CBA3aHHBIX OCCH PAKETHI.
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B TeueHue Beero BpeMeHH paketa cTabHIM3UpYeTCs Mo yriay KpeHa. Ctabunuzanys OCymecTBI-
€TCSI KAHAIOM KPCHA aBTONMIIoTa (KaHaiaoMm 3) mo uH(popMamy ¢ JaTIHKa yIia KPpeHa CBOOOIHOTO THPO-
ckona. CurHan, cOpPMHUPOBAHHBIH B KaHAIC KPCHA, PACKNIAABIBACTCS HA BCC YCTHIPE PYJICBBHIC MAIIHMHEL
MAPUPYSI ABHIKCHHUS PAKESTHI OTHOCUTEIBHO MPOJONIBHOU OcH (prc. 25).
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Puc. 25. CtpykTypHas cxeMa KaHana cTaOWIN3al[Mi KPeHa aBTOIIIOTa (CM. puc. 24)

Crabumuzanuys pakeThl OTHOCUTEIBHO LCHTPA MAcC (OTHOCHUTEIbHO monepeunbix oceti O u 02)
CBOJUTCA K BBEACHHUIO C MOMOIIBIO ABTOMMIOTA AOMOJHHUTCIBHOIO HUCKYCCTBCHHOTO AeMI(UPOBaHMS
pakeThl. ITO HEOOXOAUMO ISl OOeCIeUCHHs TPSOOBAHMS MO0 KAYCCTBY MEPEXOIHBIX MPOLICCCOB MPH OT-
paboTKe KOMaH[ YIPaBICHHS, T.C. A OTPAHWYCHHS NMEPEPEryINPOBAHMSA MO YITIAM aTaKU U CKOJbIKE-
HUS. XOTS PAKETa U SBIACTCS CTATHICCKH YCTOWYHBOM, COOCTBEHHOTO NEMI(HUPOBAHUS €€ HEAOCTATOUHO
U TIEPEXOAHBIC MPOLECCH MPH OTPabOTKE KOMAHA VIPABICHUS UMETH Obl HEJONMYCTHMBIC KOJIcOaTeb-
HOCTb M TECPEPETYIHPOBAHUC MO YIOMSHYTHIM yriaam. JlIs HCKYCCTBCHHOTO YBEIMUCHUS ACMITDUpPOBA-
HUS PAKETHl B aBTONUIOTE MPEAYCMOTPCHA OTPULATENbHAS 00OpaTHas CBA3b MO YIJIOBOH CKOPOCTH paKe-
ThI. BBEACHUE 3TOH 0OpaTHOM CBA3H 00pa3yeT 3aMKHYTBIH KOHTYP CTAOWIH3ALHH.

BBuay Toro, 4To mpu ynpaBigeMOM MONETS PAKETHL B KOHTYPE VIIPABICHHS BCEIOA NMECTCS JH-
HaMH4eckas OIMOKa (OTCTABAaHHUEC PAKETHI OT KHHEMATHYCCKOH TPACKTOPHHU), B KOHTYP BBOAMTCS CUTHAT
€€ KOMITCHCAIIUH TS BCEX METO0B HaBeAcHHU. CXeMa KOMIICHCAMH JUHAMHYCCKOW OLTHOKU HE BXOIHUT
B 3aMKHYTBIH KOHTYp ynpasineHus. OHa GopMHUPYET AOTIOTHUTEIBHYIO KOMaHAY, KOTOPAas U3MEHSICT KPH-
BH3HY TPACKTOPHH MOJICTA PAKETHl B CTOPOHY YMCHBIICHUS JTMHCHHBIX OTKIOHCHUH OTHOCHTEIBHO KHUHE-
MaTHYECKOU TPACKTOPHUU.

UyBCTBHTEIBHBIE 3JICMEHTHI ABTONNJIOTA — CBOOOJHBIC THPOCKOTIBL, JATYHKH YITIOBBIX YCKOPCHHH
(AYY) 1 natuuKu TUHCHHBIX YCKOPCHHUIA.

Ce0600nbie eupockonvl HAKTUUECKU BHIMONHAIOT (PYHKLIUH CUECTHO-PEIIAIOIIEIO YCTPOHCTBO aB-
tonwnota. OHU mNpegHA3HAYCHBI A1 NpeoOpasoBaHUs YIPABIAIOIINX PAIUOKOMAHA H3 VCIOBHO-
HCTIOABIKHOH CHCTEMBI KOOPAWHAT B VIPABILIIOLINE KOMAHIbI (HANPSDKCHUS) CBA3aHHON CHCTEMBI KOOP-
puHat. Mcnonp3yeTes CBOWCTBO CBOOOAHOTO MMPOCKONA COXPAHITh HCH3MCHHBIM IMMOJIOXKCHUE OCH PO-
Topa B TmpoctpaHcTBe. HampsukeHus, CHUIMaeMble €O METOK (PYHKIHOHAIBHBIX MOTCHIHOMETPOB CBO-
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OOJHBIX THPOCKOTIOB, PACTIPEACIIIOTCS MEKAY KaHATAMH TaK, YTO HA BXOJ YCHIUTCTIS MOCTOSHHOTO TOKa
(YIIT) xanana / mogaercst ynpasmsromee Hanpspkerne YHI, a Ha BXox kanHama I/ — COOTBETCTBCHHO
Hanpspkerne YHIIL Taxum o6pazom, VIIT cymmupyrot cursanst VY u cBOOOAHBIX THPOCKOIOB, CpaB-
HHBAIOT PE3YJIbTHPYIOIIMN CUTHA VIPABJICHHS C CHUTHAJIOM MOTCHLOMOMETPA OOPATHOM CBS3H PYJICBOH
MAIIWHBI U BEIPaOaTHIBAIOT CHIHAT OLIMOKHU AJISI IPUBEACHHUS B ACHCTBHC PACIIPCACTUTEI Tasa Mo KaHa-
aam maTadus PM.

Pynesoit npusog oopasyer ¢ YIIT apa 3aMKHYTHIX KOHTYpa CICTIIIUX CUCTEM. COOCTBEHHO KOHTY]
MPUBOJAA U KOHTYP CHCTEMbI 00HYyIeHus. KOHTYp npuBoJa npeaHa3HAuCH [Tl ICPEMCLICHHUS PYIICH PaKkeTh
B COOTBCTCTBUH C PE3YIBTHPYIOIIHAM CHUTHATIOM YIIPABICHHMS, KOHTYP CHCTCMBI OOHYJICHUS — A KOMIICHCA-
LMY HYJIEBBIX MIOTPEIIHOCTEN YCUIIUTENS U CTPYHHOTO PEIe ra30pacipeIeIUTEIbHOr0 YCTPOHCTBA.

KoHcTpykIus 1 KMHEMaTHUCCKas CXeMa CBOOOTHOrO THPOCKONA MPHUBEACHBI Ha puc. 26 u 27,
SACKTPUICCKAS CXCMa aBTOIMIOTA — HA puc. 28.

OCHOBHBIMH y3/TaAMH CBOOOTHOTO THPOCKOMA SBJISIFOTCS THPOY3en /5, BHEIIHSS paMka /4, mexa-
HHU3M appetupa /6-/9 u NOTCHOUOMETPHUICCKHUE maTauku / /. B rupoy3ne mpuMEHEH THPOMOTOP, MPEA-
CTaBISIOIIUE COO0H aCHHXPOHHBIH Tpexda3Hblil daeKTpoaBuraTess. [lutanne rupoMoTopa OCYIISCTBIIS-
©TCSI MEPEMECHHBIM HAMMPSHKCHUACM (36 + S)B (lOOO + lOO) I't, KOTOPOE MOIBOAUTCS YEPE3 KOMICKTOPHOES
Koab10 /() HA OCH BHEITHEH paMkH (puc. 26) u 8§ — Ha OCH BHYTPCHHCH paMku. Uucio 060poToB rupomMo-
Topa He MeHee 51000 06/MuH. MakcuMmanbHBIN yro MoBOPOTa BHYTPEHHEH paMKu /5, CMOHTUPOBAHHOU
HA BHCIIHCH paMke, oT ymopa a0 ymnopa *80-+85° Bpewms rotoeaoctu (¢ dopcaxem) ve 6omee 10 c.
Hns obecrneueHns: HCXOAHOTO B3aUMHOTO TOJIOKEHHS PaMOK THPOCKONA A0 MOMCHTA CTapTa PaKeThl
MPEAYCMOTPEH MEXaHHU3M appPeTHPOBAHUS, YCTPOMCTBO KOTOPOTO SCHO U3 pucyHKa. [ 'mpockom 3aapeTu-
pOBaH NpH 00CCTOUUBAHUH SNCKTPOMArHHATA 2.

Puc. 26. KoHCTpyKIHST cBOGOHOTO THPOCKOIA: [ — POIMK; 2 — KaTyIIKa 3JIEKTPOMAarHuTa; 3 — KyIadok,
4 — 10 /IBYIKHBIN SIKOPB; J — cephra; 6 — phlyar; 7 — IpyKuHa, 8 — KOIIEKTOPHOE KOIIBII0 Ha OCU BHYTpEH-
Hell pamkw; 9 — IOMIMIHUK, [0 — KOJUIEKTOPHOE KOJBIIO HA OCH BHENIHEH paMKu;, [/ — IOTEHITHOMETP;
12 — xoHTakTHAY meTKa, 3 —xopiyc, /4 —BHeNHssI paMKa, /5 — BHYTPEHHsII pamka, [6 — podum-
pylonmpii KylTawuoK Ha OCH BHYTpEHHeH paMkw;, 7 — TolKaTtemb, I8 — mpyxuna; /9 — JI0BUTETH
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Puc. 27. KunemaTtudeckas cxema cBOOOIHOTO THPOCKOIIA
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Puc. 28. Dnexrpryeckas cxema cBOOOIHOIO THPOCKOIIA
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Hamuuxu yenoeoeo ycxopenusi (CKOPOCTHBIC THPOCKOIEI, pUC. 29) mMpeaHa3HAYCHBI I U3Mepe-
HUSl YITIOBBIX YCKOPESHUH PAKETHl OTHOCHUTEIBHO CBI3AHHON CHCTEMbI KOOPAMHAT W BHIPAOOTKH CUTHATIOB
B BHJC HAMPSDKCHHS MOCTOSHHOTO TOKA. JTH HANPSUKCHHS COOTBETCTBYIOT 3HAYCHUSM COCTABISIOMICH
YIIIOBOTO YCKOPEHHS OTHOCHTEIBHO KaXT0H OCH. UyBCTBHTEIBHBIM D3ICMEHTOM JATIHKA SBISCTCSH
aByxcreneHHOH rupockon. [lpm moBopoTe pakeTsl OTHOCHTENBHO OCH YYBCTBHTEIBHOCTH JATIHNKA
BO3HUKAET MPELECCHOHHOE JBIKEHHUE THPOY3Ia CO CKOPOCTHIO, MPOMOPITHOHATIBHON YITIOBOMY YCKOpPE-
HUIO PAKETHI.

1000 Iy

Puc. 29. CxopocTHOM THPOCKOII (HATUMK YITIOBOTO YCKOPEHUS ). / — THPOCKOIL,
2 —xarymika, 3 — poTop, 4 — MarHur, 5 — MArHUTOIIPOBOJ, 6 — ITOBOJIKOBAsI IIepe/iada

Jamuur nuneiinvix yexopenuii agmonuioma MPCAHA3HAUCH AT U3MECPCHUS JIMHCHHBIX YCKOpe-
HUH U BBIPAaOOTKH CHUTHANA B BHAC HAMNPSDKCHHS MOCTOSIHHOTO TOKA, BEJMYHMHA KOTOPOTO MPOIOPLIHO-
HaTbHA JIMHCWHOMY YCKOPCHHIO, ACHCTBYIOMIECMY B HANPABICHAN HU3MEpUTEHbHOU och. [IpmAmmm xci-
CTBHSI JAaTYMKA OCHOBAH HA CBOHCTBE (PM3HUCCKOTO MASTHHKA YCTAHABIHBATHCS MO HAMPABICHHIO Pe-
3yJIBTHPYIOLIUX CHII, ACHCTBYIOIINX HA HETO B HAMPABICHUH U3MCPHUTCIBHOM OCH. JlaTurK MpeacTaBisieT
c000H KOHCTPYKLHIO, OOBEAUHSIOMIYIO JICKTPOMEXAHHICCKYIO H 3JCKTPOHHYIO YaCTH MPHOOpa B 0JHOM
KOpPIyce. DACKTPOMEXAHHUICCKAS YACTh MPCACTABISICT COOOH MAsSTHUK W3 OBYX IITHHAPHICCKHX TPY3H-
KOB Pa3HOM MacChl Ha KOPOMBICIIC. YTOII OTKJIOHCHHUS MASITHUKA OTPAHHYCH YIOPAMH.

YcunuTenap NOCTOSHHOTO TOKA MPEAHA3HAUCH Al (DOPMHPOBAHUS YIPABISIOLICTO CHrHATA H
ycuneHus ero momHocTH. Ha Bxox yemnmrenet / u [l xaHaIOB NOJAOTCS CUTHAIB! YIPABICHHS B BHAC
HANPSDKCHUH MOCTOSIHHOTO TOKA, CHUMACMBIX CO INETOK (DYHKLMOHATBHBIX MMOTCHIIHOMETPOB CBOOOAHBIX
rupockonioB. Ha Bxoze YIIT curnan ympaBiacHHS CYMMHPYETCS C CUTHATIOM CTAaOMIH3ALNH, BhIPaOaThI-
BACMBIM JATYHUKOM YIJIOBOTO YCKOPCHHUS, M PE3VIbTHPYIOLIHH VIPABISIOIUN CHTHAN CPAaBHHBACTCS C
CUTHAIOM OOpaTHOM CBSI3H PYJICBOro MpHBOAA. [10ayucHHBIN CHrHAT YCHINBACTCS IO MOIHOCTH U MOAA-
€TCsl B OOMOTKH ra30pacipeaeTuTeIsL.

OOmwmii Buz O10Ka yrpasiacHus OpeacTasicH Ha puc. 30 u 14.
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Puc. 30. AtmaparypHblit MOHOOIOK: / — OJIOK 3aepKKH, 2 — BIEKTPOMAIIMHHEINA IIpeoOpa3oBarels, 3 — 610K
KOMaH/I, 4 — IPHEMHUK pPaJMOB3phIBaTENsl, 5 —GOpTOBas pajuoalniaparypa yIpaBlIeHHs, 6 — aBTOIMIOT,
7 — Oarapesd, § — CTpHHTEp

Bonpocot 01 camokoumpoJist no pazoeiy 4

Umo Ooadcna denams 6OpmMoeas paouoannapamypa ynpaeieHus?

Kakue gpynkyuu evinonnsem 6opmosasn annapamypa paouoynpasienus (bPY)?

Karue xomanowr nepedaem cmanyus nepedaqu komarno (CIIK)?

Karue s3a0avu pewaem bopmosas paduoannapamypa ynpaseienus, uinoanss komanost CIIK?
Iepeuucnume ocrogHvle 610K OOPMOGOT annapamypuol.

Houeny ons pabomor BPY ucnonu3yomes Hanpssicenus S1eKmponumanus?

B wem cmwica ucnonwvszoeanus ypoeneti nocudeckas 1”7 unu noeuveckuii 077

Kax @pynxyuonupyem bPY 6 pesicume «Iloocomosxay no yenu «3anucor»?

Karue ¢ynryuonupyem bPY 6 peacume “Oxcudanue”?

Kaxue @ynxyuonupyem bBPY e peacume “Ilyck”?

Kaxue ¢ynxyuu evimonnsem cmanyus eusuposanus paxemot (CBP)?

Hasuawenue u pesicumol pabomul omeemuuxa 60pmoeoii paouoannapamypbul.

Karum obpazom ¢ BPY onpedensemces 00Ha u3 08yx NpueMHvix aHmeHH ¢ noieme?

Ymo 3Hauum CUHXpOHHbIIL 1t ACUHXPOHHBIT pedcum pabomvt snemenmos bPY?

Koeoa evioaemesa komanoa « Ynpaenenue »?

Kaxue cuenanuvt esidaem bPY 6o epems norema?

Kax pabomaem BPY ¢ ciyqae napyutenus paouoaunuu?

Cmwicn ucnonv3oeanus nocuveckux «0» u « 1 ».

Koeoa evioaemces komanoa na camonureuoayuio paxemot?

Hasnauenue 6noxa xomano. Kax ghopmupyromes komanowvt?

Karue ¢ynryuu evinonnusem asmonuiom?

Ymo exooum e cocmae asmonuioma?

Houenmy 6 cocmage agmonuroma 06a OAMYUKA JUHETUHDBIX YCKOPEHUH, MpPu OAmYUKa yer08uix YCKo-
peHuti u mpu c60600HBIX 2UPOCKONa?

Karxum obpasom npedomepaiyaemes nomeps OUHAMUYECKOH YCMOUYUBOCII PAKeMbl NOCE 6bIX00a
u3 TTIK na eepmuxansHom yuacmee noiema’

Koeoa npoucxooum pasHyieHue pyieoix Mauium?

Karoea opuenmayus aspoounamu4eckux nI10CKocmeil (pyaeti u Kpuliveg) pakemuol 6 nojeme?
Kax popmupyromes koMaHObl YNpAagIeHUs HA YHACHIKE CKIOHEHUL?
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28.  Kax peanusyromes kOMaHObl yNpasieHus Hd Yudcmre CKIOHeHU?

29.  Kaxum 00pazom npouseooumcs CHAMUe 0ZPaHUYEHUs HA Y20l NO6OPOMA PYieli HA HAYANbHOU Yd-
CIU YHACHKA CKIOHEHUS?

30. @yuxyuu asmonuioma @ pexcume YNpaeieHus.

31. B kaxoti cucmeme K0OpOuHam Gopmupyomes KOMAaHObl YNPAGIeHUS paKemoti?

32. B kaxoti cucmeme KOOPOUHAM Peanu3yiomes KOMAHOb! YIPAGIeHUs paKemoi?

33. Kak ocywecmengemcs cmabunuzayus pakemol no Kpexy?

34. Umo maxoe ounamuuecxkas mpaexmopus?

35. Umo maxoe xunemamuyeckds mpaekmopus?

36. B uem cyuHocms HaBeOeHUs pAKemvl HA Yenb?

37. Ymo maxoe Qunamuueckas owudra?

38. Hasnauenue c0600HDIX 2UPOCKONOE.

39. Yempoiicmeo c60600H020 2upockona.

40. Houemy maxcumansHbuili yeoi NOGOPOMA GHYMPEHHEH PAMKU SUPOCKONA OSPaAHUYEH ?

41. Hasnauenue oamuuxd y2no8020 YCKOPEHUs.

42, Ilpunyun pabomvl 0amuura y2i08020 YCKOPEHUS.

43. Hasnauenue u ycmpoticmeo 0amyuxa JUHEUHbIX YCKOPEHUI 6 8MONUIOME.

5. BOEBOE CHAPAKEHUE

5.1. PaguoB3pbiBaTelib

Paguosspeisatens (PB) 99337 apnsercst cocTaBHOM 4acThi0 OOPTOBOM ammapaTypbl yIPABICHUS
PaxeThl ¥ IPEACTABIIET COOOH PATHONIOKAIIMOHHOE YCTPOUCTBO, MPESAHA3HAUYCHHOE A1 (POPMHUPOBAHHS U
Beiiaun komaua Ha [TMM ummynsca moapeiea BY B Touke, o0ecneunBarmmeii MAKCUMAIbHOS HAKPHITHS
LCIH MOPAKAIIUME dIeMeHTaMu (ockonkamu) BY.

PaxviosspeiBarenp gBmseTcs ManorabapUTHBIM HEKOHTAKTHBIM PaJUOIOKAHOHHBIM AKTHBHBEIM
HMIYIbCHBIM B3phIBaTeeM H pabotaeT B cneayromux 6oesex pexxuvax: HJILL (Huskoneramas uens),
HBII (naaBoanas ueis), [ (maccupHast moMexa) U IITATHOM.

OdynkunonansHas cxema PB npuseaena Ha puc. 31 [1 6, 17]. B ero cocta BXoaAT aHTeHHAA CH-
cTeMa, TIepearolIce U MPUEMHOE YCTPONCTBA.

AmnrenHas cuctema PB cocrout uz nepenaromeii JUCK-KOHYCHOH aHTCHHBI, YCTAHOBJICHHOU 1O
HOCOBBIM OOTEKATENICM, U JBYX MPHCMHEIX IIEICBBIX AHTCHH, YCTAHOBJICHHBIX B HHUIIAX KOPIYCa TPEThE-
IO OTCEKA MO MPABOMY H JIEBOMY OOpPTaM pakeThl. Takoe pacnoaoKCHHE aHTCHH BEIPABHUBACT PE3YIIbTH-
PYIOLIVIO AHArpamMMy HaIPaBICHHOCTH B ILIOCKOCTH, HOPMATIBHOH K OCH PaKeTHl, H odecnieuuBact Tpedy-
EMVIO Pa3BA3Ky MEKIY NPHUCMHEIM U NIEPEAAIOLINM TPAKTAMH.

IHepeoamyuux PB cOCTONT M3 NEpEAAOIICH aHTCHHBI, MArHETPOHA U MArHHTHOTO MOIYJIATOpa
(MarautHOTO TeHepaTopa uMnyiaecoB). [locne nHuil BRpabaThIBACT BUACOUMITYIBCH HAPSDKCHUS TPSIMO-
yrobHOU GopMel UTenbHOCTRIO Topsiaka 0,1 Mkc ¢ yactoTol moBTopenus 10 kl'm. It HanpskeHus
SBILIOTCS HANPSDKCHUEM MUTAHUS JJIS1 MATHECTPOHA, TCHEPHPYIOLIECTO BBICOKOYACTOTHHIC PAIHONMITYIb-
CHI M HAIPABISIOMIEr0 UX B MEPEJAIOIIYIO aHTEHHY, KOTOpas U3JIYYacT UX B IIPOCTPAHCTEO.

IMomumo songupyromiero CBY-umnynbca nepegarduk BripabaThIBACT CHHXPOHU3UPYIOIIHES Pa-
6oty PB mvmynscer (CH).

IHpuemnoe ycmpoticmeo conepxur CBY-0nok ¢ ycuiaureneM U ACTCKTOPOM, BUACOYCHINTENb U
ook obpaborku uapopmanuu. biok oOpaboTky uHPOPMALMH, B 3aBUCHMOCTH OT 33JaHHOTO PCKUMA
padotet PB (pesxum HIILL, pexxum TI1, mwrraTHeiii peskum), ynpasiseT pabOTOH MPUEMHOTO YCTPOHCTBA,
MPOU3BOS IPH HEOOXOIHUMOCTH aBTOMATHUYCCKOC OIpaHHYCHUE AanbHOCTH padoTel PB u 3arpybachue
YYBCTBHTCIBHOCTH MPUEMHOrO TpakTa. braromaps 3ToMy OCYLIECTBICTCSA CENCKLMS OTPKCHHBIX OT
LICJIH CHTHATOB Ha (POHE MOBEPXHOCTHU 3¢MJIM, 4 TAKXKEe NMpH Hamwuuu nomex. brnok obpaborku npowuseo-
JUT TaKKe MOACYCT OTPKEHHBIX OT LEITH UMITYIbCOB. OTpaKCHHBIC OT LIEMHM BBICOKOYACTOTHBIC Pa-
JUOUMITYIIECH YIABIUBAKOTCS AHTCHHAMH [ M 2 ¥ HOCTYNAIOT B ACTCKTOPHBIC CCKLUH, KOHCTPYKTHBHO
COBMEIICHHBIC C aHTCHHAMH (CM. puc. 31).
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HOHy‘ICHHbIC Ha BBIXOAC ACTCKTOPHBIX CCKLII/II\/'I BUACOUMITYJIBCBI YCUIIHUBAIOTCA BUACOYCUIUTC-
JIeM U MOCTYIAKOT HAa BXOJ MEPBOTO Kackaa cosmaacHus. Ha BXxoa BTOpOro Kackaaa moaarTcst CTpoOH-
pyroLue IMOynbch ¢ popmuposareis ctpoda. CTpoOHpYIOIHE UMITYTBCH (POPMHUPYIOTCS U3 CHHXPOHH-
3UPYIOLIMX, TOCTYMAKIHX ¢ MATHUTHOTO F'CHEPATOpa UMITYJIbCOB UCPe3 NUHMIO 3aaepkku. [Ipu cosma-
ACHUU BO BPCMCHU CTpO6I/IpyIOH.[I/IX U BUACOUMITYJIBCOB Ha KaCKaAC COBIAACHHA C HCTO BBIAACTCA HUM-
MyJIEC HA 3anyCK (popMHUPYIOMEro Kackaga, KOTOPbIH BEIPA0ATHBACT HOPMHPOBAHHBIC TI0 AMIUTUTYAC U
AJIUTCIIPHOCTHU UMITYJIBCHI, MOCTYIAOINNUC HA CUCTYUK.

CrpoOuposanue B PB npexycMOTpeHO 471 OCYLIECTBICHUS CENCKLMH MO AATBHOCTH U o0ecre-
YUCHUA PA3BA3KHU OT 3CMHOM MOBCPXHOCTH.

BpemenHast cenekuusi Mo HAKOILICHHIO HHGOPMAIMHK (OTCYCT OMPEACICHHOTO KOJIHYSCTBA OTpa-
SKEHHBIX UMITY/IbCOB) MOBBIIIACT MIOMEX0YCTOHYMBOCTD O OTHOIICHHUIO K CIyYaldHBIM BHIOPOCAM IIYMOB
¥ MACCUBHBIM momexaMm. [ obecrneyueHus JOMOMHUTEIBHOUM PA3BI3KU MEXKIY MESPEAAOIICH U MPUSMHON
AHTCHHAMH, KOppekunu obnactu cpabateiBanus PB Ha mMamelx mpomMaxax W HOBBIIICHUS MOMEXOVCTOM-
YHBOCTH K MAacCHUBHBIM nomcxaMm B PB npcaAyCMOTPCHa nporpaMMHas peryanupoBKa YyBCTBUTCIBHOCTH.
HJ’IH TIOBBIIICHUA HOMCXOYCTOI\/'I‘II/IBOCTI/I K aKTUBHBIM IIOMCXaM B BHUACOYCUIIUTCIIC UMCCTCA LICIIOYKA 3a-
rpyOneHus.

Jiist 3¢ eKTHBHOTO HOPAXKCSHHUS LIS HEOOXOAUMO corjiacoBaHue obnactu cpadareiBanust PB ¢
obmacTero pasneta ocHoBHOU Maccel (80...90%) ockoaxos BY. OGnacteio cpabateiBanus PB siBisiercs
YaCTh MPOCTPAHCTBA, B KOTOPOH MOTYT OKa3aThCs YCAOBHBIC LICHTPHI IIEJCH B MOMEHT €0 CpadaThIBaAHHUSI.
CornacoBanue obmactu cpabateiBanus PB ¢ 0071acThio pa3ieTa OCKOIKOB OCYIISCTBIISICTCS MyTEM 3a-
JEP’KKH UMIyJIbca noApeisa b B 3aBHCHMOCTH OT OTHOCHTENBEHOM CKOPOCTH MEXKAY PAKETOH U LENBIO.
Hudopmanms 06 ykazanHoi ckopoctu Beoautcs B PB komangamu KOC.

Ilepen ctapToM pakeTsl ¢ amapaTypsl CTapTOBOM aBTOMATHKU HAa PB BRIZArOTCS KOMaHIH, yCTa-
HABIHBAIOIINEC OUH U3 PEKUMOB €r0 PabOTHI.

Bo Bpemst yrmpasisieMOro nosieTa Ha3eMHas CTAHLMS YIIPABICHHS ONPEIC/SICT U IIEPEaacT Ha pa-
KETY KOMaHAbl OTHOCHTEIBHOM ckopocTH pakeTsl u neiau (KOC), kotopsie mocrynatoT B PB, u ycTanas-
JAUBACT OMPECICHHYIO BEIUUUHY 33ICPKKU MKy MOMEHTOM cpabarsiBanus PB u moapeisom BY.

[Mpu nmoxseTe pakeTs! K IEAM HA 33JaHHOC PACCTOSHUC 10 KOMAHAC YIpaBiacHuUs B3BeAcHHEM PB
(KYB), noctynaromeii ¢ GCopToBoi paguoanmnaparypsl ypasIcHus, BKiIouacTes nepeaarduk PB. 3ouau-
pyoIIUe UMY IbCH nepeaaTanka PB obny4ator uens.

Ilo paamoxomanae B3seacuus (KB), crieayromeii nocie komanasr KYB, Brmouaercs 010k oOpa-
6oTKH HHpOpMALIK, KOTOPBIH, C y4eTOM pesknMa padbotel PB, anamusupyet oTpaxkeHHBIC OT LETH HMITYJIb-
Chbl U MPU HAKOTJICHUHU OIIPCACICHHOI'O UX KOJINICCTBA BbLAACT UMITYJIBC Cpa6aTbIBaHI/IH.

5.2, IlpexoxpaHuTeIbHO-HCHOJTHHTENbHBIH MEXaAHH3M

IpenoxpanureapHo-ucnomauTebHbIH Mexauu3M ([TMM) 99134 mpeqHazHaueH:

— I 00CCIICUYCHUS HAJCKHOTO MPEIOXPAHCHUS OT CIYVYalHOrO B3pbiBa OOCBOU YaCTH CHAps-
JKEHHOM PaKeThl Ha BCEX JTAalax XPaHSHH, TPAHCIIOPTHPOBKH H KCIUTYaTaIHH,

— I MPEAOXPAHCHHS MOApEIBa OOCBOH YaCTH HPU MYCKE U B IMOJETE A0 MOIYICHHS KOMAaHI
KYB u KB;

— J7 BBLAAYH ACTOHALIMOHHOTO MMITYIbCA HA MOAPHIB OOCBOM YaCTH PaKEeTHl IO KOMAaHAE OT pa-
JIWOB3pBIBaTENI WK ¢ bPY

— 715 CAMOJIMKBHUIALIUH PAKETHI B MOJICTE MPH HecpabaThIBAHUN PAIHOB3PHIBATENS MO LCTH.

CpabGareiarne [IMM BO3MOMKHO TOMBKO MHOCIE CHATHS B MPOLECCE MOJICTA PAKECTHI CTYNCHEH
MIPEeIOXPAHEHNS U €TO B3BEIACHUS.

[TMM mmeer TpU CTYIICHH MPEIOXPAHCHU, IS CHATHS KOTOPBIX TPeOYeTCs HANMYHME CICIYIO-
ux (haKTopPOB:

— 3amycK U BBIXOJ Ha PEKUM GOPTOBOTO XHMHYCCKOTO HCTOYHHKA TOKA, OT KOTOPOTO 3aIHTHIBA-
erca [TNUM

— 3aIyCK ABHTaTeNsd — HATHYHE JABJICHHA B €T0 KAMEPE CrOpPaHMs, OT KOTOPOTO C MTOMOIIBIO CHT-
HaIM3aTopPa JABJICHU 3aMBIKAIOTCS KOHTAKTH B IienH B3BeacHNA [ TMM;

— oceBasd MEperpys3Kka B MPOLIECCE MOJETA PAKETH (HEMOCPEACTBCHHO MOCHEC CTApTa) HE MEHEEe
19 ¢ BpemeHeM aetictBus He MeHee 1 c. 3a cuer AEeHCTBHS MHEPLMOHHONM CHITBI CHUMACTCS CTOMOPCHHE
noaBKHBEIX yacteil [TMM Ha THHUN OTHEBOW LIENU M 3aMBIKAIOTCS JOMOIHHUTEIBHBIE KOHTAKTHI B LICH
B3BEACHU.
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B npouecce nyckoBoro mukia npoussoautcs 3anyck XWUT pakeTsl, v ¢ BBIXOAOM €0 HA PEKUM
CTAaHOBHTCSI BO3MOKHOH BblAaua HampspkeHUs B uenb B3eeacHus [IMM. Dtum cHumaertcs: mepsas CTy-
nieHb npenoxpaneHus [TMM (3Ta uenb JONMOTHUTETBPHO PA30MKHYTA CUTHATH3ATOPOM JABICHHUS B IBHIA-
Tese U HHepUUOHHEM 3ambikatencM [TMM). B npouecce karamyneraposanus paketst [IMM naxoxutcest B
HUCXOAHOM COCTOSIHHM, TaK KaK ICIb BIAAYHW HAIIPSOKCHUA Ha MM Pa3OMKHYyTa CUTHAIHU3ATOPOM HaBJIC-
HHS B JBUTATCIIC.

[Tpu 3amycke aBUTaTe sl M HAPACTAHHH JABICHHS B KAMEPE CTOpaHMs cpabaThIBACT CHTHAIU3ATOP
JABJICHHUS, 3aMbIKast KOHTAKTH! Bhinaun HanpsokeHust ¢ XUT B tems B3seaenus [IMM. Caumaetcs BTopas
CTYIICHb €T0 MPCIOXPAHCHUSL.

Iox meticTBHEM OCEBOrO YCKOPCHHS TPH pabOTAOIEM JBUrATENIC B TCUCHHAE HE MeHee | ¢ uHepuu-
OHHBIM 3aMBIKATEIb 3aMbIKaeT Lenb B3BeacHuI [IMM. CHuMaeTcs TpeThs CTYNICHb IPEAOXPAHEHHS, TIPOHC-
xomut okoruatenbHoe B3BeacHNe [IMM. Ecrmn oceBoe yckopenue mmuTes MeHee | ¢, CHATHE TPEThEH CTyTie-
HH NPEIOXPAHCHUS U OKOHYATCIEHOE B3BEACHUC B3PBIBATEISL HE MIPOUCXO/ISIT.

CpabGarbiBanue [TMM 1 kak caeacTBrEe MOAPHIB OOCBOI YACTH MPOUCXOJUT B ABYX CIYUASIX:

— BOmu3m tenu no curHany «CpabaTbiBaHHE» — IS TIOPAKEHUS LCIIH,

— B cayuae npoMaxa (HemoayueHnue curtana ot PB) no snextpuueckomy curnany «JIukeuaamus
ot bPY — mns nukBrgammy pakeTsl.

5.3. boeBag yacth

Ockomouno-(yracuas 00¢Bast 4aCcTh B COCTABE OOCBOrO CHAPSIKCHUS PAKESTHI 00CCIICUHBACT T1O-
PKCHHE CPECACTB BO3AYINHOTO HAMAACHUS MPOTHBHUKA OCKOJOYHBIMH MOPAKAIOIIUMH ICMCHTAMH, a
BOJM3H 1IETH TAKOKE U (PyracHbIM BO3ACHCTBHEM.

BoeBast wacts (puc. 32) COCTOUT W3 KOPIYyCa, OCKOIOYHONW OO0JIOUKH, 3apsiia B3PhIBUATOrO BEIIC-
ctBa (BB) u gononnutensHOro aeroHaropa. Kopmyc npeacraBmsieT COO00H CBAPHYIO KOHCTPYKIIHIO, COCTO-
SIIOYI0 U3 TOHKOCTCHHOU Hapy:kHOM 000104k 3 u aByx (manues 5 u /0. Ilo ocu OoeBoit yacTh, BHYTpH
sapsga BB, xopmyc wumeeT momocts, 0Opa3’oBaHHYKO BHYTPCHHEH oOomoukod 9 crymeH4aTo-
mumrHApHYeckoi Gopmel. Co cTOpOHBI 0OTBIIOTO JUamMeTpa B moaocTh yeranasmusarorces [IMM u gomon-
HUTEIbHBIN ACTOHATOP (IHamika 4, raiika 7, Kpsimka 6), KOTOPbIH Ha pe3p0e BBUHIMBACTCS BO (aHer J.

Ockonounas 06omouka pasMerneHa Ha obosmouke 3 kopryca bY mexny dmanmavu 5 w /0. Ona co-
CTOWT W3 MOPAKAIOIIHX TEMEHTOB /, M3rOTOBICHHBIX U3 CILIABA BBICOKOH IIOTHOCTH. DICKTPOKOMMYHH-
kapu oT pazsema [TUM BriBogsITCs uepes monocts /17 3a mpenensl G0CBOM YacTH.
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Puc. 32. Boesas wacth: I — mopakaromime 31IeMeHTsr, 2 — 3apsan BB; 3, 9 — oGonouka;
4 —mramka; 3, 10 — ¢manerry, 6, /1 —kpoimka;, 7 —ratika; 8 — [IAM, 12 - BuHT
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[Tpu momaue nHMLIMHpYOMETro uMmiyibca ot [TMM Ha AOMOTHATEIBHBIN JETOHATOP CpabaTHBACT
IIamKa 4 W BBI3BIBACT JCTOHALMIO pa3peIBHOTrO 3apsza 2. Obpasyromascs yaapHas BOIHA U MPOXYKTHI
JCTOHALIMK Pa3phIBAIOT TOHKOCTCHHYIO 000J0UKY 3 KOpIyca M OOCCICUMBAIOT METAHHE MOPAKAFOIINX
37eMEeHTOB. B momepeuHol mIocKoCTH 00pa3yeTcsi KPYroBOE OCKOJIOUHOE MOJE C 3aJaHHBIMH XapakKTe-
PHUCTHKAMH, TTOPAKAIOIEE [ETb.

VYron pasneTa mopaskarolux 3JCMCHTOB B MPOAONBHON IIOCKOCTH 3aBUCHT OT (hOPMbI (KPUBU3HBI)
obomouku 3 kopryca 00eBo# gacTu, onpeaesromei Gopmy 3apsaa BB u ockonounoit 06os10uku. Bemm-
HAa 3TOrO yria BHIOpaHA M3 YCIOBHUS HAKPBITHS LCITH MOTOKOM TMOPKAMOLIHX 3JICMCHTOB B PAa3IHYHBIX
VCIIOBHSI BCTPEUH PAKETHI C LEIIbIO, C YICTOM TaKKe yrioB cpabarsiBanus PB.

Kunemaruueckas cxema HakpeIThs Leau o0nacTero nopaxerus BY npeacrasneHa Ha puc. 33, pac-
TIPCACACHAUC HAYAIBHBIX CKOPOCTEH OCKOJIKOB TIO YIUTY pasicTa (B CTAaTHUCCKHUX VCIOBHAX) — HA puc. 34.

OUBnacTe
TI0 pasK EHUA
(KONELEBAd)

["opor pag "y

CKOpPO CTEl /

PA3NIETa OCKOMKOB / [ogorpad

(B CTAaTHKE) = CKOpOCT efl

o 0 CHONKOB
(B [HHAMIKE)
Puc. 33. Kunematuveckast cxeMa HakpBITHS LEMd oOmacThio Iopaxkenusa bY: - - - - — miaHma

CpabaThIBAHUS PaJUOB3PHIBATEN, X;,—IPOJIOBHAST OCh PAKETHL, Opgsy — YTOIT PasiieTa OCKOIKOB,
Vp >V Vorn — CKOPOCTB PaKeTsl, LEMH U OTHOCHTEIbHAS CKOPOCTh

vy =1 600m/c

Puc. 34. Pacnipesiernieniie HavalbHBIX CKOPOCTEl OCKOJKOB IIO YTITy pasieTa (B CTATUUECKAX YCITOBHIX):
1 —repeiHAT Topelr, 2 — HalpapIeHHe paszlieTa OCHOBHOM MAacchl OCKONKOB, 3 — 3aHHI TOpeI]
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AP dekTUBHOCTE PaKeTHI, OMPEASISICMAs TIOPAKAKIINM JSHCTBHEM O0CBOM YaCTH U PACCCUBAHU-

€M TOUKH €€ TOAPHIBA OTHOCHTEIBHO LIENH, JODKHA OBITh BEICOKOH HE TOJIBKO MPH BO3ACHCTBHM NO Cla-
60 3aIUIIEHHBIM HEIIM, TAKHM KaK CaMOJIETHl H BEPTOJIETHI, HO U IIPU BO3ACHCTBHM HA BBICOKOTOTHOE
opykHe, 00IaJarOIEe 3a9acTyI0 BEICOKOM MPOYHOCTHIO. XapPAKTEPHBIN BU 30H MOPAKECHUS PA3TUIHBIX
LEJIEeH MPeaCTaBIeH Ha puc. 35.

14.

15.

16.
17.

18.
19.
20.
21.
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Puc. 35. 30Ha nopakeHmsI pasIMUHBIX eTel

Bonpocet ons camokoumpons no pazoeiy 5

Kaxue @yHryuu 60310241cetvl Ha paouoe3pwviéamens?

Koeoa u no xaxoti komanoe paouoespwieamens nauunaem ooLy4amo yeis?

Kax popmupyemes kxomanoa noopwviea 6oeeoit uacmu?

Tepeuucnume xoHcmpyxkmueHvle peuienus, obecnequgaiowue HaxKpolimue yeau noOmoKoM nopaxcao-
WX DIIEMEHMOG 8 PA3TUYHBIX YCI06Us 6CMPeHU PAKEMBL ¢ YeIbio.

B kaxux peacumax pabomaem paouogspuléamens?

THopsoox pabomvl paouoespwvieamers.

Cocmagnvie yacmu paouoe3puléamesist u ux HasHaveHie.

H3 kaxux ocnoeHvix 31emenmoe cocmoum nepedamyux PB?

Jnsa ueco neobxoOum maznempon u kax oH pabomaem?

. Cocmagnble 4acmu npuemMHUKa paouoe3puléamens U ux Ha3HAYeHuUe.
. Kaxue ¢pynxyuu evinonnsem 610x 06pabomxu unpopmayu npuemMHo2o yCmpoicmed paouoe3psiea-

mens?

. Omryoa nocmynaiom uMnyivbCel HA CHEMYUK ON0KA 00pabOmMKY UHPOPMAYUL NPUCMHO20 YCHPOTi-

cmea paouoespuieamens?

. Kax Bet nonumaeme pasy « coenaoenie 60 8pemeni Cmpoodupyrouux 1 e1L0eouUMnyibCo8 Hd KACKAoe

cosnaoenus »?

3avem 6 paouoespvieameine npedyCMOMPeHd NPOSPAMMHBI PeSYIUPOEKA H4YECHMEUMENTbHOCIU Ulje-
nouxa sazpyonenus?

3a cuem ueco docmueaemes: MAKCUMATbHAS S)PexmueHocms Oeticmeus 60e6oti yacmu 6 patione
yeau?

Yenm onpeodensemest 001acms cpabamuvléanus pacuoepuieamens?

Kax oocmueaemcs coenacosanue obnacmu cpabamvleanus paouoespuleameis ¢ 30HOU pasiemd
OCKOIK08?

Karum obpasom docmuzaemcsi nogviutenie nomexoycmousueocmu PB?

Kaxoeo Haznauene npedoxpanumensHO-UcnoaHumenbHo2o mexanusma (IIHM)?

Karue ¢ynxyuu evinonnsem IIHM?

Koecoa u no kaxoii komanoe ITHM exnrouaemes 6 pabomy?
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22. Iepevucaume ycnosus, npu komopwix 6 IIHMe cnumaiomes cmynexu npedoxpaHneHus.

23. Kaxum obpaszom chumaemes nepeas cmynens npedoxpanenus ¢ ITHMe?

24. Kax cnumaemces emopas cmynens npedoxparnenus ¢ ITHMe?

25. Kax cHumaemes mpemnvs cmynens npedoxpanenus ¢ ITHMe?

26. B raxux cnyuasx cpabamvieaem [THM?

27. Hazoeume ycnoeus, neodxooumvie u 00CmamoyHvle 0Jis NOPANCEHUs Yel.

28. Ilepeuuciume KOHCHMPYKMUGHBIC peuteHus, 0becnequeaouue HaKkpoulimue yeau noOmoKoM nopaicaio-
WUX DIIEMEHIMO8 6 PAZIUYHBIX YCI06Us 6CHPeHU PAKEMbL ¢ Yebio.

29. Kax nocmpoumo 301y nopajceHus kaxoti 1o yeiu?

6. /IBHraTe/ib paKeThl

Hsurarens paketsl (puc. 36) mpeactaBiaseT COOOH ABYXPEIKUMHBIH OJHOKAMCPHBIH PaKeTHBIN
asurarens Teepaoro torumsa (PATT), kotopsiii cocTout u3:

— KOpITyca, BKIIOYAIOMIETO B CE0S IMITHHAPHUIECKYIO YacTh /, MEPEJHEE AHMINC [, 3aHEE JHHUINE
9 u comnoBo# Omok // ¢ BkIaapimeM /3 U 3armymKou /2;

— 3apsja TBEPAOTO TOIUINBA 6 — OJHOKAHAIBHOM INAIIKH CMECEBOTO TOIUIMBA, UMEIOMICH IHere-
BBIE TIPOTIMIIBI CO CTOPOHBI coIuta Asurartend. Hammawme BocsMH IIeseH MO3BOMSIET CYIECTBEHHO YBEIH-
YUTh TOBEPXHOCTh TOPECHUS TOILTHBA U 00CCIICUNTh CTAPTOBBIH PexkuM paboTsl aeurarens. Ha mapmesom
peKHMME MOCJE BBITOPAHUS 3apsfa B 30HE LIEICH TOPEHHE OCYIIECTB/LIETCS TONBKO IO HMOBEPXHOCTIM
OTHOKAHATLHOH IMANTKH,

9 10 11

13 12

Puc. 36. Jlpuratens pakersl / — JHUINE TIEpefHee ¢ TEINIO3AIUTHON Jamieill, 2 — CHIOBOH INIIaHIOYT,

3 — CHrHaNM3aTop JaBleHHUS, 4 — IHPOIATPOHBL, 5 — BOCIUIAMEHUTENb, 6 — 3apsijl TBEPJIOTO TOIUIMBA,

7 —xopiyc; 8 — TeINIO3alllUTHOE IIOKPHITHE, 9 — JHUIIIE 3aHee ¢ TeIUIO3allUTHOM varneit, /0 — mocagou-
HBIN HOSICOK; /[ — cotuIoBoi 00K, /2 — 3ariymika; /3 — BKIaIBIIT

— BOCIUTAMEHUTEA J ¢ ABYMS MHPOMATPOHAMH AT €TO 3aKHUTAHUS M CHTHATU3ATOPOM JABICHHUS
3 B Kamepe cropanusd. Bce aneMeHTsI pacmonoKeHbl HA NEPeIHEM AHUINE Kopryca asurarens. Curaamm-
3aTOP MCHOIB3YETCS B CHCTEME MPEIOXPAHEHU OOEBOTO CHAPSDKEHHUS A1 BBIAAYH KOMAHIBI HA B3BEIC-
HHE paguos3peiBaTeisl. Bropoi muponatpor cmyxwur amst xydaupoBaHms 3amycka gsurarens. yOmupy-
IOIWH THPONATPOH CPAbATHIBACT YEPE3 OJHY CEKYHAY IOCIE 3aIlyCcKa JBHUraTe s, 0OcCIeunBas 3aKura-
HHE BOCIUIAMEHHTES B CITydae HecpadaThIBAHMUS NEPBOTO MTHPONATPOHA.

[epeanee u 3amHee qHANA (3MTUNTHYCCKOM (GOPMEI) KOPIYCA H3TOTABIHBACTCS U3 BBICOKOIPOY-

HOoH ctanu tima KBH ¢ 6=190 Kr/ mv? . Ha HapY>KHOW LMTMHAPHYECKOW JacTH JHHII HAPE3AHbI CIICITH-

AJIbHBIC YIIOPHBIC PE3bOBI U MPOTOYCHBI OYPTHKH, ¢ MOMOIIBIO KOTOPBIX MPU 3aBHHYHBAHUU JHUINA LCH-
TPUPYIOTCSl OTHOCHUTEIBHO HEPEAHErO MIMAHIOYTA W YTOMIICHHUS 32JHETO TOPLA LWIHHAPUYECKOH YacTh
KOpITyCa.

Hunuaapuueckas yacTe KOPIyca MPeacTaBIsIeT cOO0H TOHKOCTCHHBIN LIIHHAP 7/, H3TOTOBIICH-
HBIW U3 BBICOKOMPOYHOU THUCTOBOM CTANIH, K MEPEIHEMY TOPLY KOTOPOTO MPHUBAPEH CHJIOBOW IIMAHTOYT
2. Ha cnnoBOoM IIMaHroyTe pa3MeIICHEI AecaTh OOOBINICK W Hape3aHa CreLHaIbHAS YIIOpHAs pe3nda st
3aBUHYMBAHHS TICpeAHETO JHHIA. B O0OBIIKAaX, M3rOTOBACHHBIX KaK €AMHOE LIEI0E CO IIMAHTOYTOM,
Hape3aHbl Pe3bOOBBIC OTBEPCTHS, H B HUX YCTAHOBJICHBI IIMMHANBKY A7 COCAMHEHHS C MPUOOPHBIM OTCE-
KOM pakeTel. B yTOMIEHHH OUIHHAPHYCCKON YacTH 3aJHEr0 TOpLA TAKXKE HAPC3aHA CHELHATIbHAS
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VIOPHAS Pe3b0a AN BBUHUYHBAHUS COIUIOBOTO OIIOKA, IPOCBEPJICHBI OTBEPCTHS ISl CTEIKOBKH C OTCEKOM
KPBLIBEBOrO OJI0KA.

K 3agaeMy qHUIMY mpHUBapCHB THIHHAPWHICCKAN MOCAI0THBIN TOICOK /(), HA KOTOPBIH yCTaHAB-
JAMBACTCS MOJIIUIHMK ISITOrO OTCEKA, M LMIHHIPUYCCKUN HACANOK, B KOTOPOM Hape3aHa pe3pda Iyt
BBOPAUUBAHHS COILTA.

['epMeTHUHOCTh BHYTPEHHEH MOJOCTH KOPIyCa ABUTATENS B MPOLECCE XPAHCHHUS W IKCILTyaTa-
U 00ECMEUYNBACTCS MMyTEM HOIKATHS PE3UHOBBIX MPOKIAA0K MEKAY LIAIHHIAPHICCKON HaCThIO W AHU-
uamu. Tpoxknagky momKuMarOTCs NCPEIHAM THHUINEM U COIUTOBBIM Oj0koM mpu cOopke. CTeik Onoka
BOCILIAMCHHUTEJIb — MAPONATPOHBI FEPMETUZHUPYCTCS MCTHON MPOKIIAIKOMH.

C BHYTPCHHCH CTOPOHBI HA IITUHAPUICCKHN KOPITYC HAKICCH PE3HHOBBIN MCIIOK, KOTOPBIN HT-
pacT POk 3AIMUTHO-KPEILIIETO CO 8 MEXAY KOPIyCOM ABHTaressl U 3apsaoM. B mepexneit u 3amHei
YacTAX MCEIIOK HMEET YTOMINCHHS B BHAC YalICK, NPCIHA3HAUCHHBIX IS OOCCIEUCHHS TPeOyeMoro
HANPsDKEHHO-IehOPMHPOBAHHOTO COCTOSIHHS 3apsAa MpU KOJACOaHUIX TeMIICPATyPhI.

3agHee THUINEC UMCET CHAPY KU MOCATOTHOC MECTO MO MOIIIUITHUK KPBLTEEBOTO OTCEKA U PE3b-
Oy mist ero kperuieHus. Ha BHyTpeHHeH yacTn HapesaHa pe3pda 11 YCTAaHOBKH COTLIA.

Corio COCTOUT M3 KOpIyca ¢ LMIMHAPHUICCKOW Pe3bOOBOH HACThIO M KOHHYECKOH BBIXOIHOM.
Kpurnueckoe cedenue comta GopMHupyeTCs COIUTOBBIM BKIAABIIIEM, BBOPAYHBACMBIM B KOPITYC.

['paduToBbIii BKIAABIII BKJICHBACTCS BO BHYTPCHHIOK MOJIOCTh KOPIYCAa CO CTOPOHBI 33HCTO
JHUINA, TCPMETHYHOCTh CTHIKOB MPH COOPKE COIIOBOTO OJI0OKA OOCCHICUMBACTCS PE3MHOBBIMU MPOKIIAI-
KaMH,

B 1eHTpe mepeIHero AHHINA BBAPSH CTAKAH, B KOTOPOM UMEIOTCS MOCAJOUHEIC MECTA AJIsSl YCTAHOB-
KH{ MAPOTIATPOHOB, a TAKXKE BHYTPCHHSISI pe3ba A1 YCTAHOBKH KOpIyca BocIuiaMeHuTe sl B chepuueckyro
YacTh NEPEIHETO JHHUINA BBAPCH IITYLICP A YCTAHOBKH CHTHATH3ATOPA AABICHHI.

BocmiaMeHUTE b TPEACTABISCT COOOM TPH LHIHHAPUMECKHUX CTCPIKHS TBEPAOTO TOIUIMBA U
HABECKY KPYITHOREPHUCTOTO ABIMHOTO TOPOXA, 3aKIIOYCHHBIC B AMIOMHUHHEBBIC (DYTISAPE H MOMEIICHHEIE
B ceTuarsiil kopmyc. Kopmyc BocrmnaMeHHTEs, 3aKPEIUICHHOTO HA MICPECIHEM JHULIC, YACTHYHO BXOIWT B
KaHAI 3apsaa.

[Muponartpon (puc. 37) npeaHazHauCH AT 3aKHUraHus BocmnamenuTens. OH COCTOUT U3 KopIyca
2, AOHBIIIKA 5, HABCCKH BOCILIAMECHUTEIBHOTO COCTaBa 3, HABECKH MHPOTEXHHUCCKOTO COCTaBa 4, pa3b-
eMa ISl MPUCOSIHUHCHHUS MAPO3AIUTHOTO YCTPOHCTBA U 3MEKTpO3anana /, BEITOJHEHHOTO B BUAC MPOBO-
JouHOro Moctuka. Hanesxnoe cpabaTeiBaHHE BOCIUIAMCHHTEISI OOCCIICUUBAIOT JBA MUPOMATPOHA.

Puc. 37. Ilupomarpon: I — snekTpo3anar; 2 — KOpIyc; 3 — cOCTaB BOCIUIAMEHUTEIBHBIA,
4 — cocTaB MUPOTEXHUYECKUIA, 5 — JIOHBIIIKO

Pabora gBurarens HAUMHAETCS C MOMEHTA IOJAYH IO LEMH IEKTPOCHCTEMBI PAKETH KOMAHIBI
3amycka B BHAC TOKa HampspkeHueM (+27 B) Ha mpoBonounsiit MocTrk muponarpoHos. [IpoBomounsiit
MOCTHUK MTHOBEHHO HAKASIETCS, BBI3BIBAS 3AKUTAHHC BOCIUIAMEHHUTEIBHOTO COCTABA MHPONATPOHA, B
Pe3yIIBTaTe YET0 BOCILIAMEHAETCSA W €T0 MAPOTeXHUIeCKUi coctas. OOpasyromuecs rassl, IpopeIBas Jo-

44



HBIIIKO MHPOMATPOHA, BOCILIAMEHSIOT OCHOBHYIO HAaBECKY BocmuiameHuTens. Maccel obpasoBaBmruxcs
ra30B M UX TEILIOBOM 3HEPTHUH JOCTATOYHO, YTOOBI CO3AaTh HEOOXOAUMBIC YCIOBHUS Ml BOCILIAMEHEHUS
3apsa TOIUIMBA M €ro yCToHumBOro ropeHus. ['opeHue 3apsga MpOMCXOAUT MO BHYTPCHHEMY KaHATY,
IIETSIM B TOPILIaM.

JaBneHue B kaMepe Ha cTapToBoM pexrve He Oonee 1,5 xlla. Tsra asurarens Ha CTapTOBOM pe-
sxkume ~ 3200 krc. Bpemst paboTsl ABUTATEIsS HA CTAPTOBOM PEKUME ~ 4 C [14], Ha MapIIEBOM PEKIME
~ 8 c¢. O0wmee Bpems paboTsl apurarens ~ 12 c.

Bonpocwi ons camoxkonmpons no pazoeiy 6

Haiime xapaxmepucmuxy oeueameins paxemoi.

Hoocuumatime msaey Ogueamers Ha CMAPMOBOM U MAPULEBOM PEAHCUMAX PADOMbL.

Tepeuucnume ocno6HvIe SHeMeHMbL, U3 KOMOPLIX COCMOUM 08USAMEND PAKEMbI.

Karxum obpazom obecneuueaemes 08yXperCUMHOCIL Osueamens?

Kax u no rkaroii komanoe sanyckaemes 0gyxpedicumuoiii PI{TT?

Kaxum obpasom obecnewueaemcs He3a6UCUMOCb NAPAMEMPOE pabomul 0ueamens. om memnepa-
mypsl OKpysHcaroueil cpeowi?

Hapucyiime xkpueyro usmenenus 0agnenus 6 kamepe 08uzamens 60 6peMeHil.

Kax eepmemusupyemest ogueamens?

Kax ocywgecmensiemces ckpenienue 3apsioa ¢ KOpnycom?

1 0 Kaxk obecneuusaemces mpebyemoe HanpajcenHo-0ePoOpMUPOBAHHOe COCMOAHUE 3apaod?

11. Umo coboii npedcmasisiem 6ocniame Humens 3apsoa?

12. Kax yempoen nuponampou u kax o1 pabomaem?

13. C kaxoii yenvto Hapso0y ¢ CUSHATUIAMOPOM OAGIeHUs 6 PAKeme UCHONb3Yemes CUSHATU3AMOP cnaod

Oaenenus?
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7. CATHAJIM3ATOP JABJIEHUA

Curnanuzatop gasneHus (puc. 38) SIBIICTCS YCTPOHCTBOM Pa30BOro ACHCTBHS M OOCCIICUHBACT
noga4dy noctostuaoro HanpsukeHus +27 B B [IMM nns cHsITHS BTOpPOY CTYNSHM NPEIOXPAHCHUS H B OIOK
KOMAaHJ A7 TIOATOTOBKH CXEMBI MOAKIFOUCHHUS aBTONUIOTA IPH AOCTHXKCHUHN JABICHUS B KAMEPE JBUTA-
teas me meHee 0.3 xlla [16]. Cursanus3atop JaBICHHS COCTOHT U3 CTANBHOTO KOpmyca /, B KOTOPOM

PaCIONIOKECH H30IATOP S ¢ ABYMS apMHUPOBAHHBIMH IITHIPCBEIMHA KOHTAKTAMH 6 , U CTATLHOTO IMOPIIHS 3.

Puc. 38. Curnamzarop JaBieHus: [ — KOPITYC; 2 — KOJBIO; 3 — IOPIIEHE; 4 — JOHBIIIKO;,
5 — M30IITOP; 6 — KOHTAKT, 7 — IITU(T
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Ha nopise uMeroTes JaTyHHOE AOHBIMIKO 4, H30IHPOBAHHOE OT MOPILIHS, U YILIOTHATEIBHOE pe-
3UHO(TOPOIIIIACTOBOC KOMBLO 2. B 3MeKTpOCHCTEME PAKETHI CUTHATH3ATOP MOAKITIOMACTCS MTHIPECBBIMU
KOHTAKTaMH C MOMOINBIO PO3CTKH IITCIICCARHOTO Pa3beMa 3JICKTPOCCTH. B ucxomHOM (KpaifHe JICBOM)
MOJIOYKCHHUU TIOPLICHD VACPIKUBACTCSI CTATBHBIM IITH(TOM 7, MPU 3TOM KOHTAaKThl 6 pasoMKHYThL. [log
BO3ACHUCTBHEM HA MOPIICHb FOPSYHX Ta30B, MOCTYMAOIIAX U3 KAMEPHI JBUrATCIs, ITUPT Ccpe3acTes U
MOPIIECHb ITEPEMEINACTCA B KPalHee MPABOE MOI0KESHHE, 3aMBIKAs JaTYHHBIM JOHBIITKOM 4 KOHTaKTHI.

Bonpocut ons camokoumpoist no pazoeiy 7.

1. C kaxoii yenvto HAPAOY C CUSHANU3AMOPOM OABNEHUS 6 paKeme UCNONb3Yemes CUSHATUIAMOP cnaoa
daenenus?
2. Kax ycmpoen cuenanuszamop oaenenus?

8. PYJIEBOH ITPUBO /I

[IpuBoa mpegHa3HAYCH AJS MEPEMELICHUS PYJICH B COOTBETCTBHH C PE3YIbTHPYIOIUMH CHTHA-
JaMH YOPABACHHUS U CTAOWIH3AIMH, BEIPAOATHBACMBIME B CXEME ABTOMMJIOTA.

[MpuHnun AeHCTBUS TPHUBOAA MOYKHO PACCMOTPETH IO ICKTPOKHHEMATHUCCKOH CXeMe, n300pa-
skeHHOM Ha puc. 39. [IpuBog ¢ cucTemMOl OOHYICHUS COCTOMT M3 ABYX KOHTYPOB. COOCTBCHHO KOHTYpPA
npuBoJa U KoHTypa oOnyneHust. O6a kourypa chopmuposansr Ha ocaose odmero YIIT u razosoro pac-
npeaeauTens (CTpyHHOTO pene).

—— =

Cursan yrpapieHus { B

|
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Puc. 39. Dnexrprdeckas cxema pyIeBOro IIPUBOJA

KonTyp mpuBoza kakaoro u3 KaHAIOB yIpasieHHs asrommioTa BriarouaeT YIIT, razoesrit pac-
MPCACTUTEIb U CHJIOBOW NUIHHP (PYICBYIO MAIIHHY) C MOTCHIHOMCETPOM OOPATHOU CBSI3H.

Pynepas mamuna (puc. 40,41) ¢ HOMOIIBIO SHEPIHUH CKATOTO Ta3a, HAMPABISICMOTO B €€ TIOJI0CTH,
OCYIIECTBIICT MCPEMCIICHAC UCTIOTHATCIIEHOTO Oprana (pyacit).

[Morennuomerp obparnoii cesizu (ITOC) BhIpabaTeiBaeT CUTHAT OOpPATHOW CBSA3H B BUIE
HATPSKEHUS, TPOTIOPLIHOHANBHOTO MEPEMEINEHHIO IITOKA PyJieBoil MammHbl (PM).
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Puc. 40. Pynepas Mammna: [ — 5IEKTPOKIYT;, 2 — UCK; 3 — PE3UHOBas Mankera; 4,/ / — yINIOTHUTEILHbIE
KOJBIA;, 5 — TTOK, 6 — cepbra; 7 — MOAINMITHUK, 8 — KphImTKa;, 9 — kopryc, 10 — raiika; /2 — TIOTSHITHOMETP
oOpaTHO cBs3M, [3 — KOHTaKTHAS INTACTHHA, [ 4 — JIBIKOK TIOTEHIIMOMETpPa
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Puc. 41. Dnexrpudeckas cxema CHIOBOTO IIIMHIPA: [ — MOPIIeHb, 2 — INTOK;, 3 — TOKOCHEMHUK;
4 — oTeHIOMETpP 0OpaTHOH CBS3U

8.1. I'a3oBblii pacnpeaesuren

["azoBerii pacnpenenutens (puc. 42) HANPaBISAET ¢ MOMOLIBEO MOBOPOTHOTO YCTPOHCTBA B MOJIO-
cta PM TO KonHu4ecTBO raza BRICOKOTO JABICHUS, KOTOPOE TPEOYETCS B COOTBETCTBUH C BEIMIHMHON YCH-
acuHOTO YIIT cmrrana. IlomsspHOCTR CHTHANA OMPEACIICT HAMPABJICHHC Ta3a, MOCTYIIAIICIO B TY WA
WHYIO TIONOCTb.

['a30BbIil pacnpeacnuTes OPCAHABHAUCH IS MPEoOpa30BaHUS PYICBBIM TPAKTOM JJICKTPHUIC-
ckoro curaaia, nocrynaromero ¢ YIIT, B mponopuuoHa bHEIH STOMY CUTHATY MEPENa JABICHUH ra3a B
TIOJIOCTAX CHIIOBOTO ITumuHApa PM.

I'a3 BEICOKOTO AaBIEHMUS, IOJBOIUMEIA M3 Ira30reHepaToOpa K ra3oBOMY PaclpeaeIuTelio, MOCTY-
MAacT B COILTO, & U3 HETO — B ABA MPHUCMHEIX OTBEPCTHS, KAXKIOC U3 KOTOPBIX COOOIIACTCS C COOTBETCTBY-
IOMIEH TOIOCTIO cHIoBOro IumuHApa PM (puc. 42).

Comno /7 *KeCTKO COCAMHEHO € SKOPEM 3NMEKTPOMATHUTHOTO MOBOPOTHOIO YCTPOUCTBA ra30BOTO
pacmpeaeuTesl H IMEET BOSMOKHOCTb IMOBOPOTA Ha yrod T 3° OT HEHTPaNIbHOTO HONIOKEHHS.
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Puc. 42. KoHCTpyKIus Ta30BOTO pacupeaeIaTe i /,5 — Mo AIMWITHAKA, 2 — HUNICb, 3 — KOPIYC,
4,6 — (pmaHOBI, 7 — KPOHIITCHH, & — BHHT, 9 — KpOHIITCHH,; /(0 — mpueMHas 4yacth, // — comno; /2 — SAKOps,
13 — xatymka; /4 — MAaTHUTONPOBOA;, /5 — NOCTOSAHHBIA MATHHUT; /6 — MINAIbKA

HeiitpanbHbIM cUnTACTCS TAKOE MOJ0KEHUE COILIA, KOTAA OHO PACIOIONKCHO CHMMETPHIHO OT-
HOCHTEIIPHO MPUEMHBIX OTBEPCTHH. B 3TOM clydac mpH MCTCUCHHUH rasa U3 COILIa B MOJOCTIX CHIOBOTO
LWTHHAPA YCTAHABIUBACTCS PABCHCTBO CTATHUCCKUX JABJICHUH p; U py. PaBeHCTBO HapyIacTes B CIydac
OTKJIOHCHHSI COILIA OT HEUTpanbHOro monoxeHus. [lepepacnpeaciacHue AaBICHUN B MOJOCTSIX MPHUBOAUT

K DCPCMCILICHUIO TIOPINHSA B CHJIOBOM HHJIMHAPC.

Commosoii arrapar ra3oBoro pacnpeACIUTCIII BBIMOJHCH TAaK, YTO MMPH CPCAHEM ITOJIOXKCHUH
COILIa Cro MpPoXOoAHOC OTBCPCTUC NMOIHOCTHIO MCPCKPBITO HGpCMLI‘IKOI\/'I NPUCMHHKA, 4 OTBCPCTHA IPUCM-

1
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Puc. 43. DnekTpoMarHUTHOE MOISIPU30BAHHOE YCTPOHCTBO:
1 — paGounii 3a30p; 2 — MOCTOSHHBIA MATHUT, 3 — MATHHATO-
IIPOBOJ; 4 — YIIpaBIBIOIIas 0OMOTKa; 5 — SKOPb

HHUKa MOJHOCTHIO MCPCKPBITEI CTCHAMHA COILIA. Takas
KOHCTPYKIIUS COIUIOBOTO anmapara MpUOIKACT ero
K PacmpeACiIuTENsIM 30J0THHKOBOTO THIA, OOecTe-
ypBas Manbli pacxoj raza B HEHTPAIBHOM IOJIOXKE-
HHH COIUIa U OONBINYIO KPYTH3HY XapaKTCPHUCTHKH
pacupeIenuTeNs Mo JABICHHIO.

B raszoBom pacmpenenuresic I YIpaBacHUS
MOBOPOTOM COIIA MPUMCHSCTCS 3ICKTPOMArHUTHOE
MOJISIPU30BAHHOE TIOBOPOTHOE YCTPOMCTBO (pHcC. 43).
Ono cocrour wu3 aByx [l-o0pasHBIX Marau-
TOIMPOBOAOB, MNOCTOAHHBIX MATHUTOB IPAMOYTOJIb-
HOU (OpMBI, SKOPS, C KOTOPBIM J>KCCTKO CBSI3aHO
COILTO, U YITPABIISIOMICH OOMOTKH.

IlocTosiHHBIE MarHWTHI CO3JAIOT OCHOBHOM
noTok noamarHuaueaHus Dy, KOTOPHIHA 3aMBIKACTCS
M0 MArHUTONPOBOZAM, MPOXOAs Hepe3 padoume 3a-
30pBI U KOHLIEBBIC YaCTH SIKOPSL.

Ecim sxopp HaxXoguTCs B CPEXHEM TOIOXKE-
HHH M TOK B YIPAaBJSIFOIICH OOMOTKE PaBEH HYJIIO
(r.e. moTok @, co3MaBACMBIN YIIPABISIOWIECH OOMOT-
KOH, paBeH HYII), TO HANPSKCHHOCTh MATHUTHOTO
MOJSL B 3a30pax IO CCBEPHBIM M FOXKHBIM IOTIOCAM
omuHakoBa. BenencTere paBeHCTBA HANPSDKEHHOCTEH
noiast B OOOWX 3a30paxX DICKTPOMATHUTHBIC CHITHL,
JEUCTBYIOLIUE HA SIKOPb, B3AUMHO KOMIECHCHUPYIOTCSL.
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Ecnu npeanonoxute, 4To mMoj ACHCTBHEM BHEINHETO MOMEHTA SKOPb OTKIOHUTCS OT CPEIHETO
MOJIOXKCHMS, TO U3MEHAITCS IUIOIIATN CCUCHHS 3a30POB MPH HCHM3MEHHOM 3HAYCHUU MATHUTHOTO MOTOKA
MOCTOSIHHOT'O MarHuTa. PaBeHCTBO HANPsUKEHHOCTH MOJEH MOA CEBEPHBIM M EOXKHBIM TMOTIOCAMH Hapy-
mutcs. B pe3yiapTare paBeHCTBO SICKTPOMATHUTHBIX CHI, ACHCTBYIOIMUX HA SIKOPh, TAKXKE HAPYLIUTCA U
BO3HHKHET MOMCHT, CTPEMSLIUICS MOBEPHYTh SKOPb B HANPABICHUN ¢ OOJBIICH HANPSDKCHHOCTBIO (BOC-
CTaHOBHUTb YTPAUCHHOC PABHOBECHC).

Taxum 00pa3oM, IKOPb Ta30BOr0 PACMIPEACTUTENS MPU PABHBIX TOKAX B VIPABIIOMIINX 00OMOTKAX
VCTOMYHBO COXPAHSCT CPEAHEE MOJOKCHHE, TO SCTh JCHCTBHEC MArHUTHOTO MOTOKA MOCTOSIHHBIX MArHH-
TOB Ha SKOPb AHAJOTHYHO JACHCTBHIO LICHTPUPYIOWICH NpyKUHEL. BeauarHa BoCCTAaHABIHBAIOLIECTO MO-
MEHTa “MarHUTHOU HPYXKHHBI TPONOPLUUOHAIBEHA B HEKOTOPHIX MPEACNax VINY OTKIOHEHHS POTOpa OT
HEUTPAIBHOTO MONOXKCHUSL.

[Tpu mpoxokACHUH TOKA MO YIPABIIOMECH 0OMOTKE B SIKOPE Tra30BOTO PaCIPEICTUTENS BO3HH-
KacT MArHUTHBIN MMOTOK, KOTOPBIM MPOXOJUT MO SKOPIO U Jance Pa3BeTBICTCS Ha ABa notoka @/2, 3a-
MEBIKAIOLIHEC Yepe3 paboure 3a30psl H MAarHUTONMPOBOAbI. HampasicHHE YIpaBlsIOIEro MAarHATHOTO
MOTOKA 3aBUCHUT OT HAIPaBJICHHA TOKA /, TO €CTh MOJIPHOCTH YIIPABIIAIOMETO CHI'HAMIA HA BXOJE YCHIIH-
TeIs.

Maruutsenii motox @, cozmaBacMblil yopaBigomed 0OMOTKOH, B3aMMOJICHCTBYET € TOJEM IIO-
CTOSTHHBIX MarHuToB @y — MOTOKHU CKNIAABIBAIOTCS WIH BEIYUTAIOTCS B paboucM 3a30pe B 3aBUCHMOCTH OT
3HaKa Toka /. DTO MPHUBOIUT K HEPABCHCTBY HAMPDKCHHOCTCH MONg B paboduux 3a30pax M MOSBICHHIO
BPALIAIOIIEr0 MOMEHTA, CTPEMSIIEIOCS VPaBHATh HANMPSKEHHOCTH MO B 000X 3a3opax. SAxope Ovaet
OTKIIOHATHCS JO TEX MOP, MOKA HANPSYKEHHOCTH HE CTAHYT PABHBIMU.

B 0oTK710HEHHOM MONOKEHUN HANPSKEHHOCTH PABHBI M HA SIKOPb HE ACHCTBYET BPAIIAIOLIMHA MO-
MeHT. TakuMm 06pa3zoM, MONOKEHHE SKOPS Fa30BOTO PACHPEICIUTENS 3aBHCHT OT BEJIMUYHHBI YIPABILIIO-
IIETO TOKA B YIPABIAIOMEH 0OMOTKE pere.

B razosom pacnpenenutenc KoHQUrypauys MoaOCcOB MarHUTOB U opMa IKops noxoOpaHsl Ta-
KiM 00pa3oM, 4ToObI VIOl MOBOPOTA SKOPS OTHOCHTEIBHO HEUTPATIBHOTO MOJOXKEHUS OB MPOMOPLIAO-
HAJICH BEJIMYHMHE TOKA B yOpaBisoumeid odMotke. HampasneHue moBopoTa SIKOpPS COOTBETCTBYET 3HAKY
TOKA B YIPABISIOIICH OOMOTKE.

BMecte ¢ axopeM moBopauMBacTCa M COIUIO Ta3oBoro pacmpexenurens. [Ipu oTkiioHEHHOM SKOpe
MEPEKPHITHS MPUEMHBIX OTBEPCTHH ACTAOTCS TAKOKE HCOIUHAKOBBIMHE, BCICICTBUE YEro CTPYS rasa, BHITC-
KaIOIIAs U3 COILIA, CO3AAET B MOJIOCTIX CHIoBoro mummeapa PM nepenan nasneHui.

KoncTpykims razoeoro pacmpeaenuTens npuseacHa Ha puc. 42. Marauronposoasl /4 ¢ ycra-
HOBJICHHBIMH HA HHX MOCTOSIHHBIMHM MarHUTaMu /5 mpukiceHsl Ha (pranue 6 U 3aUKCHPOBaHBI HA HEM
muIbKaMu /6. ITOT y3en BMecTe ¢ AkopeM /2 U kaTymkaMu /3 BCTaBnsgeTcs B kopayc 3. Skops moso-
paunBacTcs B noAmHnHUKax /,5. ['a3 B comno // mogaercs yepe3 KPOHIITEHH 7, GuiaHen 4 1 HUTIICTb 2.

Coruto KpenuTes Ha OCH SKOPS MPU IOMOIIU BHHTOB 8. BBIX0oaHOE OTBEpCTHE COMNa MpeACTAaBISICT
co0oti miess. [Ipuemuas yacTs /0, Ha3piBacMas 3ariIyInkoi, 3ampeccosaHa B kpouiureiin 9. [Iytem ceepiie-
HHS B KPOHIITCHHE OTBEPCTHS 3arTyIIKH BBIBCJCHHI HA IUTOCKOCTh “‘A”, CONPUKACAIOINYIOCS C TUIOCKOCTHIO
CHIIOBOTO LIWJIMHAPA. 3ariyIoKa UMECT ABa IIEICBUIHBIX OTBEPCTHS C IEPEMBIUKOH Mexkay HuMH. CeucHus
OTBEPCTHH B COIUIC U NMPUEMHHUKE BBIOPAHBI UCXOS M3 33JAHHOTO PACXOJa raza U CKOPOCTH OTpabOTKU
MPUBOAA. 3a30P MEXKIY COIUIOM U 3ariyIIKOH MOAOHPACTCS MPH MOMOIIH MPOKIAIOK TaK, YTOOBI MPEACTb-
HOE JaBJICHHE B Ta30T€HEPATOPE MPHUBOJA HE MPEBHIINAT0 MAKCUMAIBHOE.

8.2. Curnanusarop cnajga AaBJICHHS

Curnanmsatop cnaga gasicHus (puc. 44) B ra3oreHepaTope CUCTEMBI CKIIOHCHHS NPEAHA3HAUCH
nns Beraaun komanael “KIIO” (“Tlepexnrouenue orpanmdeHus yrina oTkioneHus pyis ). [lo aToit xo-
MaHJC CUTHATIM3ATOP MOAACT MOCTOSIHHOS HampspkeHUe +27 B B 6110k yrpaBieHust aBTOMUAIOTA IS IEPe-
KIIFOUCHHUS PEXKHMMA €ro PabOThl HA KOHCYHOM YYACTKE TPACKTOPHUH, KOTAA JABICHHC B KAMEPE CrOPaHHS
MazacT a0 (O,l t 0,0l) klla. Ilpu 3TOM OpraHu3yeTcsl OrpaHHUCHUE CHTHATIOB HA PYJICBBIC MALIWHBI HA

yposre 15° oTKIOHEHMS pyacH.

Curnanmsarop cmaja JaBJICHUS COCTOUT M3 CTAIBHOTO KOPIyca S C 3aKPEIUNICHHOW B HEM KOH-
TaAKTHOM KOJOAKOH 2 ¢ TIPY’)KMHHBIMH KOHTAKTaMHM, CTAIBHOTO MOpImHA 7 1 npyxuHsl 6. Ha nopmae 3a-
KPEIUIEH 3aMBIKATENb ¢ KOHTaKTHBIM KOMbIoM 3. IIpyXuHHBIE KOHTAKTHI KOJIOJKH 2 COSIUHEHBI C IPO-
BOJAMH, 3aKaHIMBAIOIMMHCS IITEIICEIBHBIM Pa3beMOM [ JUI BKIIIOUEHHUS CUTHAIN3ATOPa B JJIEKTPOCH-
CTEMY PaKETHI.
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Puc. 44. Curnaimusartop criajja JaBjieHust: | — pazbeM,
2 — KOHTaKTHAS KONOJKA; 3 — KOIBIO, 4 — MTAPT, J — KOPITYC,
6 — IIpy’KUHA;, 7 — HOPIIIEHb

B UCXOAHOM MOJIOKCHUH KOHTAKTBI CUTHAINU3ATOPA PA3SOMKHYTHI, TaK KaK IMOPIICHb YACPKUBACT-

€Sl B CPSIHEM TMOJIOKCHUH ITUPTOM 4, IPOXOISIIINM UCPEe3 OTBEPCTHE B KOPITYCEe U MOPINHE. B MOMEHT
3aIycKa ra3oreHeparopa CHCTEMBI CKIOHCHHS JABICHHEM ra3oB Ha MOPLICHb WTH(PT 4 cpezaercs u
MOPIICHb TEPEMEIIacTCs B KpaiHee jeBoe monoxkeHwe. C yMEHBIICHHEM JaBICHHS MOPLICHb MOX
JCHCTBHEM YCHIHS MPYXKHHBI 6 TEPEMEIIACTCS BIPABO W KOJBLOM 3 3aMBIKACT MPYKUHHBIE KOHTAKTHI
komoaku 2. Hms obecrieucHUs HAACKHOCTH CpabaThiBaHUSI KOHTAKTHAS KOJOJKA HMEET JBE Maphl

KOHTAKTOB.
Bonpocwt ons camoxkonmpons no pazoeiy 8

1. Obwvacnume pabomy pyneeo2o npueood.

2. Obvacuume yempolcmeo 2a308020 pacnpeoenumes.

3. H3 xaxux anemMenmos cOCmoum 2a300UHAMUYECKUll NpUueoo pyneii?

4.  Haznauenue u ycmpoiicmeo aa306020 pacnpeenumens 2a300UHAMUYECKO20 NPUeood pyeli.

5. 3auem 6 pyneeoil mauiure UCHONBLIYEMCS NOMEHYUOMEMP 00pamuot ces3u?

6. Yem onpeoensitomes NOIAPHOCHIL U GENUYUHA CUSHAC, YNPAGLAIOUE20 pabomoil 2a308020 pacnpede-
aumens?

7. Karyo gynxyuio 6 easoeom pacnpedenumene 6uInOIHIeM dNEKMPOMASHUMHOE NOJAPUI0EAHHOE De-
ae?

8. Obwvacuume npunyun pabomol 31eKMPOMACHUMHO20 NOAAPUZ0EAHHOZ0 peJie.

9. C kaxoit yeavio Hapaody ¢ CUSHATUIAMOPOM OQGIeHUs 6 PAKeme UCNONbIYeMCs CUSHANU3AMOP cnaoa

oaenenusn?

10. Kax yempoen cuenanuzamop cnada oaenenus?
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9. XUMHNUYECKHNI HCTOYHUK TOKA

B kadecTBe XUMHUCCKOTO HCTOYHHKA TOKA — HCTOYHHUKA MUTAHUS OOPTOBOU ammaparyphbl PaKeThI
— UCTONB3YIOTCS DATapeH MOCTOSHHOIO TOKA, KOTOPBIC MOT'YT HAXOAUTHCS B OAHOM H3 CICAYVIOIIUX CO-
CTOSTHHIA:

— B HEpaboueM, IPU KOTOPOM MMITY/JIC TOKA HA HUTH HAKATUBAHHUS DJICKTPOBOCINIAMCHHUTEIIS HE
TIOAABAICH, SACKTPOTUT HAXOAUTCSA B TBEPIAOM COCTOSTHHM,

— B paboueM, IMPU KOTOPOM MHPOHATPEBATEIH CPAOOTAIH, ICKTPOIUT PACILIABICH;

— B PA3JI0KCHHOM.

Barapeu npusoasTcs B pabodee COCTOSHHE MOAQYUCH HA DJICKTPOBOCIUIAMCHHUTCIH HANPSIKCHUS
20...35 B noCTOSIHHOTO TOKA OT HA3¢MHOI'0 MCTOYHUKA NUTAaHU JuTeabHOCThIO HE MeHee 0,01 ¢. bara-
peH, MPUBEACHHBIC B padovee COCTOSIHHUES, OOCCICUHBAIOT B TCUCHUC MONICTA CACAVIOUIMS MOCTOSIHHBIC
HanpspkeHus: +20 B; -20 B; =27 B; +25 B.

10. DJEKTPOMAIIIMHHBIN ITIPEOBPA30OBATEJIb

JICKTPOMAIINHHBIH peobpa3oBaTeb TOKA NPEeIHAZHAYCH M1 [IUTAHHUS ICPEMCHHBIM HAIPSKE-
HUEM OOPTOBOI anmmaparypel PaKkeTHL.

3anmyck mpeoOpa3oBaTems OCYLIECTBICTCS OT HA3¢MHOTO HCTOYHHKA MOCTOSHHOTO TOKA MOLIHO-
ctero He MeHee 0,5 kBT B ycraHoBuBIIEMes peskuve U 10 2,0 kBT B myckoBoM pexive, 00eCTIeUHBAIOIICTO
HAIPsDKCHUC Ha KOHTakTax OopToBoro paszbema paketsl 27...31 B. Iluranue mpeobpazosarens B monerte
OCYLICCTBILIETCS OT OOPTOBOTO XUMHYCCKOTO HCTOUYHHKA MOCTOSHHOTO TOKA.

Bpewms Beixoa npeobpazoBatelis Ha PeKHM COCTABILIET 1,5 ¢ HA XOJIOCTOM XOAY MPH 3aMyCKe OT
HA3E6MHOTO HCTOYHHUKA.

B mpouecce paGotsl npeoOpazoBare/ib BIACT B OOPTOBYIO CETh PAKETHI CICAYOIUE Tpexdas-
Hele niepeMeHHbIe Hanpsokerwa: 36 B 1000 I'm; 5 B 1000 I

11. TPAHCITIOPTHO-ITYCKOBOM KOHTENHEP

TpancnoptHo-nyckoBo#t kouteitHep (TIIK) mpemnaszHaueH Amsa XpaHCHMs, TPAHCIOPTUPOBKH U
nycka pakeT (puc. 45). O cocrout u3 Kopmyca 2, pa3acacHHoro guadparmMamMu /8 Ha YSTHIPE MOIOCTH,
MIpeAHA3HAYCHHBIC I YCTAHOBKH PAaKET, 3alIUTHO-TEPMETHIHPYIOMIETO YCTPOUCTBA Pa30BOTO ACHCTBUA
28 v aByX Kpelek: nepeanei / u 3aguert /2. Kopnyce 2 npeactasisgeT HeTbHOCBAPHYIO PU(PICHYIO KOH-
CTPYKLHIO, BHITIOJHEHHYIO W3 aTIOMHUHHEBOTO CIUIABA W MOAKPEIUICHHYIO TpeMsd mmaHroytamu. Ha me-
PECAHEM LIMAHrOYTE HMEIOTCS KPOHIITEHH 8, obecneunsaromuii gukcaruro TIIK va T3M npu 3apsoxkannn
6oeBoit Mamuebl, U mnactura 7 ans ¢ukcanun TIIK va BM. ®ukcamus TIK ot monepeunsix nepeme-
LICHUH TPY 3apsbKeHUU Ha Hanpassroiux bM obecnieunBaetest T-oOpasHsiMu mazamu-Oyrensvu 9 Ha
cpeaHeM U OyremsiMu / / Ha 3aJHEM IMNaHroyTax. | epMETHIHOCTD KOPITyca 00CCIeUnBACTCS PE3NHOBBIMU
MTPOKJIAAKAMH 10 BCEM CTBIKOBBIM COSTHHEHHAM.

Ha nepeaneit kpbimmke kopmyca UMEIOTCS ABa OTBEPCTHS, 3aKpriBacMble npoOkamu. OTBepcThs
MIPEeIHA3HAYCHBI I MPOBEPKH TEPMETHIHOCTH IOJIOCTH IO MEPEHEN KPBIIIKOH B IPOIECCE M3TOTOB-
acuus TIIK u BEIpaBHUBAHUA JABICHUS B 3TOH MONOCTU ¢ OKPYIKAIOIMICH CPCIOH MEPEA CHATHEM TICPE-
HEU KPBILIKH.

Buytpu monocreit TIIK, Ha BepxHEl CTEHKE, K IIMAHIOYTaM C MOMOINBID OOJITOB M CTAIBHBIX
KPOHIUTCHHOB KPCILITCS HANPaBILIIOIIKE Oanku /7, Ha KOTOPbIC VCTaHABIUBAaIOTCA pakeTsl. Ha HrpkHen
nosepxHOocTH Kopmyca TIIK mmveroTca detsipe MroKa, KOTOPBIE 3aKPBIBAIOTCS KPBIIIKAMH 22 ¢ MEXaHH3-
MaMH PaCCTBIKOBKU BIIEKTPOPa3beMOB /5, 00CCICUHMBAOIIMMY CBS3b JICKTPHUCCKUX LENCH pakeT co
CTapTOBOM aBTOMATHUKOH M OTCTHIKOBKY 3iekTpopasbeMoB TIIK or GOpTOBEIX 3nmeKTpOpazbeMOB PaKeT
MPH NIYCKE, U TPOOKH 2/, 00eCIECUNBAIOIINE JOCTYII A EPEKIIOUCHUS THTCPHON YaCTOTHI.
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Puc. 45. TpaHcIIopTHO-IIyCKOBOM KOHTEHHED: | — KPBIIIKa TIEPEIHSLL, 2 — KOPITyC; 3 — KPBIIIKA paspyIIaromascs; 4 — OTBEpCTHE; S — THE30; 6 — IIMIAHTOYT IIEPEIHHUIA,
7 — InacTuHa; 8,19 — KpoHIITelH, 9 — Gyrens nepeuuit, /0 — y3en moasema;, [/ — Oyrens 3agHuit, /2 — KpBIIIKa 3aHsl;, /3 — MIaHroy T 3aMHuiL, /4 — MIIaHroyT Cpel-
HUIL, 15 — MEXaHI3M PacCTHIKOBKH DIIEKTpopazbeMa; I 6-amexTpopazbeM; I 7 — Ganka Harpapisontast;, I8 — muapparma; 20, 23 — mpobka mis mpoayBky, 21 — mpobka
JHOKA TEPEKITIOYEHsI JUTepa; 22 — KPBIIKa MEXaHU3Ma PACCTHIKOBKH SJIEKTpopasbeMa; 24 — IMMHIbKA;, 25 — raiika; 26,27,33 — maiiba; 28 — 3T YP1:

29 — mpoxnaaxa; 30 — OCyIIHTENIb (CHINKATEIb), 3/ — KpbILKa; 32 — BHHT



Hns moakmoucHus TIIK k crapToBoii aBTOMATHKE UMEIOTCS OOPTOBBIC AIEKTPOPa3beMbl /6, pac-

MOJIOKCHHBIC Ha OOKOBBIX CTOpoHAaX mepeanero mmnanroyra TIK.

Hna mpoayskm BHyTpeHHHX mnojiocted TIIK cyxum BO3AyXOM IpHM HM3rOTOBICHWH B 3aJHEH

KpHIIIKE U Ha HKHEH nosepxHocTH TIIK, v mepeaHero mmaHroyTa, HMEIOTCS MPOAYBOYHBIC OTBEPCTHL,
3aKkprIBacMble podkavu 20 u 23.

3arpyska paketsr B TIIK mpousBoautes ¢ mepeauero topua TIIK. Pakera mogaercs B TIIK o

yIopa Ceppru KaTamyJIbTHPYIOIIETO YCTPOICcTBa B masel Hanpasatomeit TTIK.

Oukcamus paketsl B TIIK B oceBoM HampaBleHUN NPOU3BOIUTCS ChEMHOH mepeMblukor / (cM. puc. 7).
IMonepeunast dukcarmst pakersl ocymecTBusercss Oyreasmu 9,71 (cm. puc. 45), KOTOPBIC HAXOASTCS B
razax KPOHIITEHHOB HA CPEIHEM U 33HEM IIIAHTOyTax.

w

ok

Bonpocubt ons camoxonmpons no pazoeinam 9-11

Ymo npedcmagnsgem coO0t Xumuyeckuli UCMOYHUK MOoKa?

B kaxom cocmoanuu mo2ym HaxoOumscsa bamapeu NOCMOSHHO20 MOKA HA PA3TUYHBIX IMANAX YHK-
YUOHUPOBAHUA?

Hasnauenue snekmpomamiunHo2o npeobpasosamens moxda.

Ymo exooum 6 cocmae KOHmypa npueoodd KaHaia ynpaeieHus?

Kax ocywecmensemes guxcayus paxemor 6 TITK?

12. NOCJEJOBATEJBHOCTDb PABOTHI PAKETHI U EE 3JIEMEHTOB

Pexxum “IloaroroBka” (AIUTECIPHOCT PEKUMA MOKET OBITB 5...5,5 ¢):

— PYJICBBIC MAINHUHBI OOHY/ICHBI,

— MOJAa4a HANPSIKCHUS OT HA3CMHOTO UCTOYHHKA ITUTAHUS,

— BKJIFOYCHHUE THPOMOTOPOB aBTOMUIOTA,

— pabora 3anomuHatomx ycrpoicts All B pexxume “crneskenus”;

— 3aroMHUHAHUE HHpOpMAIHH 00 Yriax TaHraxa U Kypca, monydaeMeix B ACA;
— BBIJAYA HA paJuoanmapaTypy Koaa aapeca,

— o tenH “3amuce” -noruueckas <17 ;

— no uenu KPA3 manpsoxenne +20 B;

gepes 1...1,5¢:

— unet (OPCUPOBAHHBIN PAa30TPEB HAKAJIA MATHETPOHA,

— 3ampeliCHa BhIAAYA UMITYJIbCA ACHHXPOHHOTO 3aIMyCKa OTBCTUHKA,

— OOHyJICHBI KOMAaHOM “3amuch’” CUCTHBIC U BBIXOJAHBIC CXCMBbI OJI0KA;

— B HCXOTHOM COCTOSIHHH OTKPBITHl HHJKHUEC AHTCHHBI U 3AKPBITHI BEPXHUE,

— YCTAHOBJICH KOJ aIPECa, BBIIAHHBIH [0 TPEM LICIISIM € anmapaTyphbl CTAPTOBOH aBTOMATHKH.
Pexcum “QOxuganue” (IIUTCIBHOCTD PeskuMa MOXET ObITh 5,5...60 ¢):

— nepekmoveHue matanusd BPY 36 B 1000 ' ¢ mazemHoro Ha 6oprosoce;

— JBa THPOCKOTA, PabOTAOIIHE HA BHIOCTE, 3AMUTHIBAIOTCS OT HA3CMHOIO MCTOYHHKA (B CIIyd4ac

MPOAODKSHUS OXKUAAHUs Ooee S ¢).

Pexcum “Ilyck” (komaHaa MOKET mpouTH, HaYuHas ¢ 6,5 10 6,1 ¢ B 11000 MOMEHT):

— Beixoa XHWT Ha HOMHHAT;

— nepekmovcHue mutannsa bPY ¢ mazemHoro Ha 6oproBoce;

—3aspems 0,1...0,2 ¢ mo nenu “3anuck” CHATHE HANPSDKCHUA C YPOBHEM Jloruueckas ““17;
—uepes 0,9 ¢ sergaya ¢ ACA xoMaHIpl HA pazappeTHPOBAHNIEC CBOOOAHBIX THPOCKOIIOB;

— mepeBoa 3anomuHatomero yerpodcrsa All B pexum xpanenus uapopMmaumu (komanaa “Tla-

MSTh ) O BSJIMIUHE KOMAaH/ CKJIOHCHHS B KOHIIE MPOIICCCA 3aIMyCKa,

—Ha Bpems 1,5...2,0 ¢ 3anpeT Ha epe3anuch aapecHOro Koja;
— xoMaHzaa ¢ ACA Ha NoApBIB NHPOMATPOHA KATANYIbTHL.
CrapTt pakeTbI:

— OTPBIB GOPTOBOTO pa3beMa;

— moBOPOT prvaros 30 u 33 (cM. puc. 12);
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— 3aMBIKAHHE KHOTIOYHBIX MTEPEKITIOUaTENCH;

—3anyck [T pyneBpix mMamuH;

—3anyck [T cucremsr ckmonenns uepe3 0,31 ¢ mocie moeopoTa peruara 30 o KOMaHAE yCTPOH-
CTBA BPEMCHHEBIX 3aJCPKEK OJI0Ka KOMAHI;

— BeIxo paketsl u3 TIIK;

— pacKpeITHE PYJICH;

— 0,25 ¢ mocne oTpeiBa GOPTOBOTO pa3beMa — CpabaThIBAHUC PEJIC BPSMCHH U PA3HYJICHHUE PyIic-
BBIX MAIIHH;

— (popMupoBaHKE VIPABISIOMIX CUTHAIOB IO 33JaHHOMY alrOpuT™My Al paboTel pynei (TpakT
CKIIOHCHHS);

— BEPTUKAIBHBIH MOIET pakeThl 10 BICOTH 10... 15 m.

IMoner pakersr:

— CKJIOHCHHE pakeThl (VOPaBISICMBIN MO KaHATAM TaHTa)Xa M Kypca MONIET oA ACHCTBHEM a3po-
JUHAMHYICCKUX M Ta30JHHAMUYCCKUX CHIT HA PY/ISIX-3JICPOHAX);

— 3amycK ABHTATCIS pakeTsl yepe3 1 ¢ mocne moBopota peryara 30 mo KOMaHAE VCTPOHCTBA Bpe-
MCHHBIX 33CPKEK OIOKa KoMaH ubo uepes | ¢ mocie cpabaTeiBaHms phiyara;

— paboTta CBOOOJHBIX THPOCKOMOB (OIMPEACICHNE TSKYIIUX VIJIOB TAHTAKA U KYPca);

—xomanga YIIP ¢ BPY mepexirodueHre aBTONMMIOTa U3 PEKAMA CKIOHEHHUS B PEXKUM YIIPABICHI
(aepes 1,5...2 ¢ mociie HavYana CKJIOHCHHS),

— Onokuposka koMaHael YIIP, OTK/IFOUCHUE CKIIOHCHHUS,

— MOJAKITIOUCHUE PYJICBBIX MAIIHMH K TPAKTY VIPABICHHUS.

Pesxum ynpasienus:

— cHatue HanpspkeHus +20 B B nenn KPA3;

— aCHHXPOHHBIH PEXKHUM 3aITyCKa U PaOOTHl OTBETUHKA;

— H3NMYYCHHE Yepe3 BEPXHUE U HIDKHUC aHTCHHBI;

— onpeacncune CBP nonoxeHus pakeTsl 0 YITIOBBIM KOOpAUHATaM o curHanam bPY;

Nepeblil Ceanc cesa3u:

— 3anpocHbi mMmyibe ¢ CIIK;

—xomanuasl K1 u K2;

— BeIpaboTKa paguoanmaparypoit cursana YIIP B Bune HanpspkeHHs mOCTOSHHOTO Toka +27 B

— HEPEBOJ ABTOMUJIOTA HA PekuM 0TpadoTku komana ynpasieuus (K1, K2);

meKyujue ceancol cesziL.

— 3anpocHbi mMiybe ¢ CIIK;

— mo xoMauae K3A3 npexpalucHie aCHHXPOHHOTO PEKUMA 3aITycKa OTBETUHKA, TIEPEX0] Ha CHH-
XPOHHOE COTPOBOMKICHHE;

— MOTAPHOE MEPEKIIOUCHUE aHTCHH;

— IBYKPATHOE MOATBCPKICHHE HANOOMBIICTO CHTHATA B OJHOU M3 MPUEMHBIX aHTCHH;

— IEPEKITIOYCHUE MPUEMa HA BRIOPAHHYIO Mapy;

— mepeava Ha PakeTy CHTHANOB HEMPEPHIBHBIX H PA30BbIX KOMAaHT,

— B apromuiot KII — mepexnioucHHe peKUMOB paboTH aBTOMHIOTA (TepeKmodcHre Ko3ddumu-
CHTOB ycuIcHUs apronmiora ,+27 B);

— B paamos3peiBatenib — KOC1-KOC4 B Buae HanpsKeHUS MOCTOSHHOTO TOKA, COOTBETCTBYOLIC-
r0 YPOBHIO JTOTH4ECKOro “07;

npu noONeme K yenu:

— KV B ¢ 6opToBoii paguoanmapatypsl BKIOUACT nepeaaTiuk PB;

— paznoxomana KB skmouaer 610k 0OpadoTtku nHbopmarmu (+27 B);

— 040K ¢ yueToM peskuma paboTel PB BeimacT uMmynibe cpabGarhiBaHus,

— dopmuposanue 3aaepxek komanaamu KOC1-KOC4;

— noapsiB bY.

B cayuae mpomaxa (HemomydueHue komaHapl oT PB unm HapymieHwe pagHONMHHHM HA BPEMs
1,5...2,0 c) OopToBas ammapaTypa paaHoyIpaBICHUI COOTBETCTBCHHO BhIJACT KOMaHAb! Jluksugaumsa” u
“Bpemst”, KOTOPBIC 3aMBIKAIOT LIS HA CAMOJUKBUIALIMIO PAKSThI. PakeTa CaMOTUKBUIHPYSTCS.

Bo Bpems nonera, no mepe Bornauu CIIK pazoBsix komana, O0pToBas paauoanmaparypa ymnpas-
JICHUS BBLAACT:

— B aBTormuioT — “TlepexroucHue pexuva paboThl aBTOMUIOTA

— B PagHOB3PBIBATCIL — YCTHIPE KOMaHABl “OTHOCHTEIBbHAS CKOPOCTh CONIKCHUS B BHAC
HANPSHKCHUST MOCTOSIHHOTO TOKA, COOTBETCTBYIOIIETO YPOBHIO Jormueckoro 07, a Takske KOMaHIbI
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“Yopasnenue B3BEACHHEM paavoB3peiBateisi U “Bi3peneHue paguospeiBaTens’ B BHAC HANPSDKCHUS
+27 B.

B crnyuae mapymenns pagunonnaud Ha BpeMsa 10 100 Mc uiaw OTCYTCTBHS IOAPSA B TPEX CEAHCAX

cBs3u komana K1 u K2 curnan “Yopasnenue” e caumaetcs, a yposau komana K1 u K2 3anomunarorcs.
[Tpu HapyimeHun paavomuanu Ha Bpems Gomee 100 mc curnan “YmpasrieHue” CHHUMACTCSH, a KOMAaHIBI
VCTAHABIUBAIOTCS HA HYICBOM YPOBHE. [IpH BOCCTaHOBICHUM PAaIHONUHUM CHrHAN ““YmpasicHue  BOC-
CTAHABIHMBACTCS, & YPOBHH KOMAaH] COOTBETCTBYIOT VPOBHSAM, MEPCAABACMBIM CTAHLHUCH MEPEAavH KO-
MaHI.

B cayuac Hapymenus paguoauann Ha Bpems 1,5...2,0 ¢ OopToBast anmaparypa paauoyIpasiic-

HUS BBIJACT KOMAaHAY “Bpems”, KOTOpas 3aMbIKACT LIS HA CAMOTUKBUIALIUIO PAKCTHI.

Nk b b~

10.
11.
12
13.
14.

15.
1e6.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31
32
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Bonpocut ons camokoumpoiis

Ymo npedcmagnsgem co60li 3 HUMHO-paKke MHbll MoOyib IM3347

IHepevwucnume cocmag xomnaexcd.

Ymo pazmewaemes Ha 6asze 60e6oti mauunvt 943317

Hatime xapaxmepucmuxy PJIC o6napyscenu.

Houemy PJIC obHapyxcenusa aenaemes PJIC kozepenmHo-umnyibCHOIL.

Hasnauenue menegusuonno-onmu4eckoco usupa.

C raxoit yenvto xax ocywecmengemes o63op npocmpancmea PJIC obuapyscenus 6 8epmukaibHoll
nIoCKOCHU?

Kax ocywecmeniemes ono3Hasanue2ocyoapcmeenHoil nPuHAOIeHCHOCHIU Yeiu?

Hatime xapaxmepucmuxy PJIC nageoenus.

Dasuposannas anmennas pewmémra (PAP), umo smo?

Houemy PJIC nagedenus aenaemea PJIC kocepenMHO-UMNYIbCHOT OONAEPOBCKOZO MUNA?
Hepeuucnume ynxyuu, evinonuaemvle Cmanyueti HA6EOCHUs.

Kaxoebl ocobennocmu skcniyamayui KOMIIEKCA i pexcumd pabomul 60pmMoeoti annapamypul?
Houemy eeposmmnocms 00HAPYICEHUS 3AGUCHUX 6 8030VXe 6EPHIONCHOE GbIULE 6ePOSIMHOCTIUDL O0HA-
DPYIHCeH U HOXOOSMUXCSL HA 3eMie 8ePMONEMbl ¢ 8PAUATOWUMUCT GUHIMAMU?

Ymo o3nauaem nouwamue ‘“cienas CKOpocms~ 8 paduoioxayuu?

OcHoenble 0cObeHHOCHU 3eHUMHO-PAKe MHO20 M00Yia IM334.

Jlocmouncmea u Hedocmamiu aspoourHamuyeckoli cxemwl paxemol IM331.

ObvacrHume pabomy kamanyibmupyouezo yCmpotcmed.

Hatime obwyro unghopmayuio o TTX paxemot.

Ymo co6oii npedcmagisem nepelii Omcex paxemol?

Ymo pazmewaemes 60 6mopom omeexe paxemol?

Hasnauenue ucmounuros eopadeeo easa, pacnonodiCeHHvIx 60 6MOPOM OMCeEKe PaKembi.
Kax copauuii eaz nonadaem & conno pyia?

ObvacrHume pabomy NPYHCUHHO20 MEXAHUIMA CIONOPEHUS PYIEil.

Ymo pacnonodiceno 6 mpemvem omeexe paxkemol?

IHepeuucaume cocmae 010Ka anNApamypbi.

Kax u xo2oa npouzeooumces yCmanoeKd JumepHbIX YaCcmom paKemol?

Cocmas u naznavenue snemenmos PITT.

Kax yoeporcusaromes kpuolivs @ CLOH#CEHHOM NOJOHCEHUU U KAK U KO20A PACKPBIGAOMC?
C kaxoti yeavto KpbLIbe8oli 010K YCMAHAGIUEACMC HA NOOUUNHUKE ?

Kax ocywecmensiemesn nepexaiovenue paxemol Ha 60pmosoe numanue?

Hopsoox pabomul kamanyismupyoue2o yempoticmed.

Haszoeume nocreoosamensHocns yHKYUOHUPOBAHUS INEMEHMO8 PAKEbL NPU KAMANYTbMUPOSAHUL.
Ymo npoucxodum ¢ paxemoii HenocpedcmeeHHo nocie evixodd ee uz TTIK?

Kax cuapascaemes mooyne 9M3347

Xapaxmeprvie smanst no1ema paxkenoi.

Kax ocywecmensiemes paseopom pakemol no asumymy 6 HANPAGIeHUY yeau?
Tlepeuucnume npeonoremmuule pexrcumvl padomol BOPMOBO20 060PYOOBAHUA.

Umo oenaemcs 6 pesxcume « Oxcuoanue »?

Kaxue onepayuu ocywecmensiomes 6 pescume «Ilodcomoexay?

Kaxue onepayuu ocywecmenaromes no xomanoe «Ilycky?

Koeoa evioaemcsa komanoa Ha nyck paxemoi?
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43.

44.
45.
46.
47.
48.
49.
50.
51.
52,
53

54.
55.
56.
57.
58.
59.
60.
61.
62.

63.
64.
65.
66.
67.

68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.

92.

93.
94.

Kaxue onepayuu ¢ paxemoii ocyujecmensiomes 6 npoyecce pabomul Kamanyiomupyroueso yempoti-
cmeay?

Koeoa evioaemes komanoa Ha pasHyieHue pyaeoix MOuLiH?

Kax dhopmupyemesn ynpasnaowuii cueHan Ha pyneevie Mautuns NOCIe CMApma paxkemoi?
Kax npoucxooum paccmonopernue pyneii?

Kax ynpasnsemcs paxema na ywacmye ckioHeHus?

Koeoa u kax sanyckaemces ogueamens pakemol?

Houemy yenvt ominonenus pyieti 02panudeHvl 8 Ha4anbHol asze norema paxkemoi?
Koeoa evioaemes komanoa Ha nepexiioyenue OSPAHUYEHU Yel08 OMKIOHeHU pYieli?
Kax onpedenaemces nonoxcenue paxemsl 1o Yeio8bim KOOPOUHAMAM?

Kozoa u kax nepedaromesa na 6opm paxemot komanowvt CITK?

Kaxue xomanowr nepedaem annapamypa paouoynpagieHus 1 paouosUsUpOSanUs, PACNOIONCEHHA
Ha pakeme?

B uen cymb nepedauu ypoeneti komano ynpaenenus (K, K2) ¢pasoumnynvcrvivn memooom?
Yem onpedensemces epemennoti unmepean « Taxmy»?

Koeoa nooaemces komnoa KYB?

Koeoa nooaemces xomnoa KB?

Hasnauenue IHM.

Kax u xoz0a ocywecmeniemes camoiuxeuoayus parxemol?

Iepeuucrume ocrnogHvle YUACHKY MPACKMOPUY NOJEMA PAKembl?

Kax pynu paxemst opuenmuposanvi 8 nojieme?

Kax evipabamuiearomes komanowvt na nogopomul pyaei npu yenax xpenay =0 uy #0 ?

B uem cymov mpexmoueurnozo memooa Hageoenus?

B uem cymb memooa nageOeHus « NONOGUHHOE CRpAMieHUEe »?

Jlocmouncmea u Hedocmamxy Memoo08 « Mpu MOYKU » U « NOJOSUHHO20 CPAMICHUE »?
Ocobennocmu Hagedenus paxkemol NPu padome no HU3Koaemaueil yeau?

Kax uckmowaemes 6o3moxcnocms 3a0e6anus PAKemo 3eMHOt NOGEPXHOCIU U TOIHCHO20 Cpabambl-
6aHUS pAOUOB3PLIEAMENISI O OMPANCEHHBIX OM HEee CUCHAN08?

Ymo maxoe xunemamuuecroe 36eHo?

Karumu obpamubimiy c8a3aMu 0X6AYEHA PAKEMA KAK 00beKm pecyiupo8anus?

Ymo dondcra oerams 6OpmMosas paouoannapamypa ynpasieHus?

Kaxue @pynxyuu evinonuaem 6opmoeas annapamypa paouoynpaeienus (bPY)?

Kaxue xomanowvl nepedaem cmanyus nepedauu komarno (CIIK)?

Kaxue 3a0auu peuraem 6opmosas paduoannapamypa ynpaeieHus, evinoanaa komanovlt CIIK?
Hepeuuciume ocrnognvie 610KU DOPMOBOT ANNAPAMYPHI.

Tlouemy ona pabomvt BPY ucnonv3yiomes pasxvie HANPAHCEHUSA NEKMPONUMAHUL?

B uem cymuicn ucnonvzoeanus yposueti nocuvecxkaa 17 unu nocuveckuit “077?

Kax ¢pynxyuonupyem BPY ¢ peacume «Iloocomosra» no yenu «3anuce »?

Kaxue @pynxyuonupyem BPY 6 peacume “Ozxcudanue”?

Kaxue @pynxyuonupyem bPY e peacume “Ilyck”?

Kaxue @pynxyuu evinonuaem cmanyus susuposanus paxemol (CBP)?

Hasznauenue u pesicumvr pabomul omeemyuxa 60pmoeoi paouoannapamypul.

Karxum obpazom ¢ BPY onpedenaemcesa 0oOHa uz 08yx npueMHoIx aHmeHH 6 nojieme?

Ymo 3Hauum CUHXPOHHDIN U ACUHXPOHHDBLIL pesrcumbl pabomul 3nemenmos bPY?

Kozeoa evioaemesa komanoa « Ynpaenenue »?

Kaxue cuenanvt evioaem bPY 6o epenia nonema?

Kax pabomaem BPY 6 cayuae napywenus paouorunuu?

Kozoa evidaemes komanoa Ha camoaureuoayuo pakemot?

Hasnauenue 6noxa xomano. Kax ghopmupyromes komanowor?

Kaxue @ynryuu evinonnsem aemonuiom?

Ymo exooum 6 cocmae asmonuioma?

Houenmy 6 cocmase asmonunoma 06a OaMYUKA TUHCTHBIX YCKOPEHUT, MPU OamYuKd Y2ioewix YCKope-
HUt U Mpu c80O00HBIX cUPOCKONa?

Karxum obpazom npedomepawaemecs nomeps OUHAMUYECKOU YCMOUYUBOCIU PAKEMbL NOCIE 8bIX00d
u3 TIIK na eepmuxansHom yuacmke nojiemar’

Karoea opuenmayus aspoounamudecxux niockocmeti (pyieti u Kpwvlives) paxemsl 6 noieme?
Kax popmupyromes komanowt ynpagienus Ha yuacmie CKIOHeHUs?
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95. Kax peanuszyromecsa KOMAHObL YAPAGIEHUS HA YHACHKE CKIOHEHUs?

96. Kaxum o6pazom npouzeooumces CHAmMUE 02PAHUYeHUs Ha Yeol no6opoma pynetl Ha Ha4albHOU Yacmil
VUaCmKA CKIOHeHUA?

97. Dyuryuu aemonuioma 8 pexcume YNpaeieHus.

98. B kaxoii cucmeme KOOPOUHAM YOPMUPYIOMCE KOMAHObL YUPAGIeHUA PAKeMOTi?

99. Kax ocyuecmenaemes cmabuiusayus paxemsl no kpexy?

100. Umo maxoe ounamuyecrkas mpaekmopus?

101. Umo maxoe kunemamuyeckds mpaexmopus?

102. B uem cywnocmo Hageoenus paxemol HA Yeiv?

103. Ymo maroe ounamuqecxas owuobra?

104. Haznauenue c60000HBIX 2UPOCKONOE.

105. Yempoiicmeo c60600H020 2upockona.

106. Ilouemy maxcumanbHwlii Y20 NOBOPOMA 6HYMPeHHel PAMKY SUPOCKONA 0ZPAHUYEH?

107. Hasnauenue oamuuxd y2no8020 YCKOPeHUs.

108. IIpunyun pabomvl damuura y2i08020 YCKOPEHUS.

109. Hasnauenue u ycmpoticmeo 0amuura JUHeiHbIX YCKOPeHUT 8 a8Monuiome.

110. Kaxue pyrryuu 6031001ceHvl HA paouos3puiedamenn?

111. Koz2oa u no xakxoti komanoe paouoe3pwviéamens HayuHaem ooayuams yeiv?

112. Kax ghoprmupyemes xomanoa noopwiea 60e6oii yacmu?

113. llepevwucaume xoucmpykmueuvie peutenus, 00ecneuusaomue HAKpuimue yeau nomoxkoM Nopaica-
IOWUX INIEMEHIO8 8 PAZTUUHBIX YCA0GUS GCIIPEUl PAKEMb C Yebl0.

114. B kaxux pexcumax pabomaem paouoe3puléames?

115. Ilopadox pabomul paduoe3pwieame.s.

116. Cocmagnwie yacmu paouoe3pwieames i ux HA3HAYEHUe.

117. H3 kakux ocHOGHBIX 3j1eMeHmo8 cocmoum nepedamuux PB?

118. J[na ueeo Heobxo0um mazHempon u kax oH pabomaem?

119. Cocmagnvie wacmu npUeMHUKA pacuoe3puleamens 1 ux HasHaveuue.

120. Kaxue ¢ynxyuu evinonusem 610k 06padomru uHpopmayu npuemMHozo YCmpolicmeda paouoe3pi-
eamens?

121. Omryoa nocmynarom umnyinCol HA CHemMuur O10KA 00pabOMKYU UHPOPMAYUL NPUEMHO20 YCMPOTi-
cmea paouoespvlieames’

122. Kax Bovl nonumaeme pasy « coenadenuu 80 8peMeH CIpOoOUpYIouux u 6UOeOUMIYIbCO8 HA KACKA-
Oe coenaoenus »?

123. 3auem 6 paduoe3pwisamene npedycCMOmMpeHa NPOSPaMMHblL Pe2yIUpOGKd YYECMEUMETbHOCHIU U Ye-
nouxa 3azpyonrenusa?

124. 3a cuem weeo docmuzaemes makcumanvHas 3¢hghexmuernocmnb Oeiicmeus 6oeeoti yacmu 6 patioxe yeau?

125. Yem onpedenaemces obaacmes cpadamviéanus paouoe3puleames?’

126. Kax docmueaemces coenacoanue obracmu cpabamvl6anus paouoe3pwvieameia ¢ 30HOI paziema
0CKONK08?

127. Kaxum obpasom docmuzaemes nosviuieHue nomexoycmotivueocmu PB?

128. Kaxoeo nasnauenue npedoxpanumeibHO-UCROIHUMENbHO20 Mexanuzma (IIHM)?

129. Kaxue pynxyuu evinonnsem ITHM?

130. Kozoa u no xaroti komanoe ITHM exntouaemcs 6 pabomy?

131. Ilepeuucnume ycnosus, npu komopwix 6 IIHMe cnumaromes cmyneHu npeooxpaHeHus.

132. Kaxm obpazom cuumaemes nepeas cmynens npeooxpanenus 6 IIHMe?

133. Kax chumaemcesa emopas cmynens npedoxpanenus ¢ IIHMe?

134. Kax chumaemesa mpemus cmynens npedoxpanenus ¢ IIHMe?

135. B kaxux cnyuasx cpadbameieaem [IHM?

136. Hazoeume yciogus, Heobxooumvle 1 00CmMamounvie 0jid NOPANCEHUS YellL.

137. llepevwucaume KOHCMPYKMUGHBIE peutenus, 00ecneuusaomue HaKpuimue yeau nomoxkoM Nopaica-
HOWUX ITIEMEHIO8 8 PAZTUUHBIX YCA0BUS GCIPEUl PAKEMb C YebI0.

138. Kax nocmpoums 301y nopadxcenus kaxoii au6o yeau?

139. Jlaiime xapaxmepucmuxy 0euzameis paxemol.

140. [loocuumaiime mazy ogueamens Ha CMAPMOBOM U MAPULEBOM PEHCUMAX PAOOMDbL.

141. I[lepeuuciume 0OCHOGHBIE 2JIEMEHMDI, U3 KOMOPBIX COCHOUM 08U2AMENb PAKEMDbL.

142. Kaxum obpasom obecheuusaemes 08YXpeHCUMHOCHb Oguzamens?

143. Kak u no xaxoti komanode sanycrkaemcs ogyxpexcumuviii PJ[TT?
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144. Kaxum obpazom obecneuusaemcs He3A8UCUMOCHIb NAPAMEMPOE8 pabombl Oguzamens Om memne-
pamypul Okpyscaroueii cpeonl?

145. Hapucytime kpu@yto usmeneHus 0aieHus 6 kamepe 08ueamess 60 8PeMeHU.

146. Kax cepmemusupyemcs oguzamenv?

147. Kax ocywecmensemes ckpenieHue 3apaoa ¢ Kopnycom?

148.  Kax obecneuusaemes mpedyemoe HANPA#CeHHO-0ePOPMUPOBAHHOE COCMOAHUE 3apa0a?

149. Ymo coboti npedcmasiiem ocniameHumens 3apaoa?

150. Kax ycmpoen nuponampou u kax oH pabomaem?

151. C rakoii yeawio HApaOy ¢ CUSHATUIAMOPOM OAGNIeHUS 8 PaKeme UCNONbIYeMCs CUSHATUZAMOD Chal-
oa oaenenus?

152, Kax ycmpoen cuenanuszamop 0aenenus?

153. Obwacnume pabomy pyneeozo npuood.

154. Obwacnume yempolicmeo 2a3068020 pacnpeoeumes.

155, U3 kaxux snemenmos cocmoum ea300uHaMU4ecKuli npueoo pyiei?

156.  Hasuauenue 1 ycmpoticmeo 20306020 pacnpeoenumeris 2a300UHAMUHECKO20 NPUEOOa PyJet.

157. 3auem 6 pyneeoti mautune Ucnoawb3yemes NOMeHYUoMemp 00pamHol cesasu?

158. Yem onpedensiomes NOISAPHOCHb U 6CIUMUHA CUSHATM, YRPAGIAIOUe20 pabomoil 2306020 pacnpe-
oenumens?

159. Kaxyw ¢ynxyuio 6 eazoeom pacnpedeiumeine GuINOIHIEM IACKMPOMASHUMHOE NOJAPUI0BAHHOE
pene?

160. Obvacnume npunyun pabomsi 21eKMPOMACHUMHOS0 NOJAPUI0EAHHOL0 pee.

161. Kax ycmpoen cucnanuszamop cnaoa 0aeieHus?

162. Ymo npeocmaensem coboli Xumuyecxkuil UCHOYHUK MOKA?

163. B xaxom cocmosHuu MO2ym HAXO0OUmMbesl Oamapeu NOCHOSHHO20 MOKA HA PA3IUYHBIX SMANaxX
QyHrYyUOHUPOBAHUA?

164. HaszHnauenue 31exmpoMauiuHHO20 npeodpazoeameiss moxd.

165. Ymo exooum 6 cocmas koHmypa npueood KaHaia ynpaeienus?

166. Kax ocywecmenaemes ¢urcayus paxemot 8 TTIK?

14. KOMMEHTAPHUU K TEKCTY U HEKOTOPBIM BOIITPOCAM

1. K eonpocam o pabome PJIC (sonpocot 4 - 15)

Du3nyueckol OCHOBOH PaJHONOKALIMHN SBISCTCS PACCESHHE PAIUOBONH OOBCKTAMH, OTIHYAIOLIIH-
MHCS CBOUMH JIEKTPHICCKIMH XapPaKTEPUCTUKAMHU OT COOTBETCTBYIOIIUX XaPAKTEPUCTHK OKPYIKAIOIIEH
cpeapl mpu ux o0ayueHuH. | [prdemM HHTCHCUBHOCTD PAcCesHUS WK oTpaskeHus paauososH (PB) (naren-
CHUBHOCTh BTOPHYHOTO IMOJS) 3aBHCHT OT CTCICHH OTIWYMS 3JCKTPHUYCCKUX XapPaKTCPHUCTHK OOBEKTA U
cpeapl, oT GopMBI OOBEKTA, OT COOTHOLICHHUS €r0 Pa3MEePOB M ATHHBI BOJHEL, OT nosipusanuu PB.

PesynapTHpyromee BTOPHYHOE 3IEKTPOMArHUTHOE IIOJIE COCTOWT M3 IO OTPAKEHUSA, PacIpo-
CTPAHSIOIIETOCS B CTOPOHY OONYYAIOINCTO MEPBHYHOTO MO, U TEHEBOTO MO, PACIPOCTPAHSIIOLICIOCS
3a 00BEKT (B TY K€ CTOPOHY, YTO H NICPBHUYHOE MOJC).

C moMOIIbIO NPUEMHOM AHTCHHBI U PUEMHOTO VCTPOHCTBA MOXKHO IPHHATH YaCTh PACCESIHHOTO
CUrHana, npeodpa3oBaTe U YCHINTh €ro A MOCIEAVIOWEro oOHapy:keHus. TakuM oOpa3oM, IpOCTeH-
mas PJIC MoxkeT cocTosTh U3 mepeaaTdnka, GOPMHUPYIOIIETO M TCHEPHPYIOLIETO PaIHOCHIHATIBL, Iepe-
JAroIeH aHTEHHBI, W3TYYAIOWEH 3TH PaJuOCUTHAIBI, IPUEMHON aHTEHHBI, MPUHUMAIOIIEH OTPAKEHHBIC
CUTHAJIBI, PAIHONPUCMHHUKA, YCHIHBAIOIIECTO H MPEOOPA3VIOIIETO CHIHATBI, W, HAKOHEL, BBIXOZHOTO
VCTPOHCTBA, OOHAPY KHBAIOILETO OTPAKCHHBIC CHI'HAIBI.

Kak mpasuio, ammmnTyaa (Wiav MOIMHOCTH) NPHHUMACMOTO CHUTHANA Mama, a caM CHI'HAJI HMCECT
cnydaiiHelil xapakTtep. Manasg MOIIHOCT CHrHana OOBIACHACTCS OONBIIMM PACCTOSHHEM OO0 OOBEKTa
(uenu) W MOTTIOLICHUEM SHEPTHH CHUTHANA MPU €r0 PACIpPOCTPAHCHUH C OJHOW CTOPOHBI, M pazMepamMu
uesei — ¢ apyroi. CrydaliHbil XapakTep CUTHAIA SBISCTCS CICACTBUEM (DIYKTyalM OTPAXKCHHOTO CHUT-
HAJIa 3a CUCT CIYyYAHOrO MEePeMELICHHUS 3IIEMCHTOB LICTH CI0KHOU QopMel npH oTpaxkeHuu PB, xaotu-
YECKHX U3MCHCHHH aMIUTUTYABl CHTHANA IPH PACOPOCTPAHCHHHN U paga Apyrux ¢axTopos. B pesynbrare
TIPUHAMAEMBIH CHTHAJ 110 BHAY, MHTCHCUBHOCTH M XapaKTEpy U3MEHEHH ITOX0XK B MPHEMHOM TPAKTE Ha
ITYMBI ¥ IOMEXH.
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IMostomy mepBoii u ocHoBHOM 3axaucit PJIC sBnsieTcs: oOHApY:KCHUE MOJIC3HOTO PAaIUOCUTHAJA,
T.€. BBIHECEHHE PEIICHHS O IPUCYTCTBUH IOJIE3HOTO CHIHATIA B MTOCTYTAIOIMEH HA BXOA HPHUEMHOTO TPaK-
Ta CMECH TIOJC3HOTO CUTHANA C MOMEXaMHU. DTa CTATUCTHYCCKAS 3a]a4a PeINacTCs BXOMIIIHAM B PAIHOIO-
KALIMOHHOE YCTPOUCTBO CIICLHATBHBIM YCTPOHCTBOM — OOHAPYKUTEIEM, B KOTOPOM CTAPAIOTCS UCHOJb-
30BaTh AJITOPUTM ONTUMAIRHOrO (Hawaydinero) oOHapyxkeHus. KauecTBo mporecca oOHApyKEHUS Xa-
PaKTEPU3YIOT BEPOSITHOCTHIO TPABHIBLHOTO OOHAPYIKCHHSI, KOTAa MPHCYTCTBYIOLIMHA BO BXOAHOH peasu-
3alid CUTHAT OOHAPY)KUBACTCS, M BEPOSTHOCTBIO JIOXHOH TPEBOTH, KOTA 3a TOJIC3HBIM CHTHAT MPUHH-
MAaeTCsd MOMEXA, a CaM CHUTHAI OTCYTCTBYET.

BoBIIMHCTBO MapaMeTpoB NPHHEMACMOrO CHIHATIA ApHOPU HEH3BECTHBI, TIO3TOMY HpPU OOHA-
PY’KEHUH MPUXOAUTCI OCYIIECTBIITh MOUCK HY>KHOTO IapamMeTpa PagHOCHIHANIA, OTIUYAIOMIETO €r0 OT
COITYTCTBYIOIIUX ITYMOB H IIOMEX.

3. Knaccugurayus paduonroxayuonnsix cmanyuii [18]

PJIC knaccuuimpyoT 10 CICAYIOIUAM MPU3HAKAM:

— MPOUCXOKACHUIO paguocurHana, npuaumaeMoro npueMHHKoM PJIC (aktusubie PJIC (¢ akTus-
HBIM U IACCHBHBIM OTBETOM), MMONTyaKkTUBHEIC U naccuBHbIC PJIC);

— ucnonp3yemomy auanasony PB (PJIC aexameTpoBOro, METpoBOro, ASHUMETPOBOIO, CAHTUMET-
POBOTO ¥ MHJLTUMETPOBOTO JHATIA30HOB);

—puny 3oHaupyromero curHana (PJIC ¢ HempepriBHBIM (HEMOIYAMPOBAHHBIM HIH YaCTOTHO-
MOJYJAHPOBAHHBIM) W HMITYJIbCHBIM (HEKOTCPEHTHBIM, KOTCPEHTHO-UMITYIBCHBIM C OOJBIION M MajIoi
CKB@KHOCTBIO, C BHYTPHUMITYJIECHOM YaCTOTHOM UITH (ha30BOM MOIYJISIIHCH) U3IYICHUEM);

— YUCIY MPHUMCHACMBIX KAHAJOB M3IYUCHUS W MPHUCMa CHTHAJIOB (OJHOKAHAJIBHBIC M MHOTOKA-
HAJIBHEIC C YACTOTHBIM HITH MPOCTPAHCTBCHHBIM PA3JCICHUEM KaHATIOB);

— YUCIY U BHAY U3MEPACMBIX KOOPIUHAT (OJHO-, ABYX- H TPEXKOOPAHHATHEIC);

— cnoco0y U3MEPEHHSI, 0TOOPAXKECHUS B ChEMa KOOPAUHAT OOBEKTA;

— mecty ycranoBku PJIC (HazemubIe, kopaOeTbHEIC, CAMOJICTHEIC, CITY THUKOBBIC).

4. Ipunyun deficmeusn npocmetiuieil paouoIOKAuUORHONL CIMAHUUU

KomnuecTBo 0gHOBpeMEHHO OOHAPYKHBASMBIX H COMPOBOKAACMBIX LIEJICH ompenenseTcs: ObICT-
POICHCTBUEM CHUCTEM MOJYYCHHSA U OOpabOTKH MHPOPMALMH O HUX. YCTPOUCTBO PaAHOIOKALIMOHHOU
CTaHLUH Ga3HUPYETCs HA TPEX KOMIIOHCHTAX: MEPEIATIMNKE, AHTCHHE W IPUEMHUKE.

IMepegaTunk (mepenaronee yCTPOHCTBO) SBSIETCS HMCTOYHHKOM JIIEKTPOMArHUTHOTO CHTHAJA
BBICOKOH MOIHOCTH. OH MOKET MPEACTABIATE COOOH MOLITHBIA HMITYJILCHBIH reHeparop. st ummyib-
cupix PJIC caHTHMETPOBOTO JHANa30HA — OOBIMHO MATHETPOH WIH UMIYJIbCHBIN reHeparop. llepeaar-
YUK pabOTaeT, KaK MPaBHUIO, B UMIYIbCHOM PEXKUME, GOPMHPYS MOBTOPSIOLIMECS KOPOTKHE MOILIHBIC
SNACKTPOMArHUTHBIC UMITYJIbChI.

KopoTkue 30HIUPYIOIMIE UMITYIbCHL YEPE3 AHTEHHY U3TYUYAIOTCS B IPOCTPAHCTBO.

AnTeHHa (PaaH0I0KATOP) BHIMOIHACT (DOKYCHPOBKY CHrHANA MepeaaTynka u (opMHpPOBa-
HHC AHATPAMMbI HAMPABJEHHOCTH, & TAKKE NMPUEM OTPAKEHHOTO OT LICJH CHTHANA H Tepesady STOro
curHaia B mpuéMHUK. Ecmu mepegada U npuéM COBMEINCHBI B OXHOW aHTCHHC, TO 3TH JCHCTBUA BBITION-
HSIOTCS MOOYEePENHO, a YTOOBI MOIUHBIM CHTHAN, MPOCAYHBAOIIUKICS OT MEPEAAOLIETO TEPCIATIYHKA B
MPUEMHHK, HE OCICTIHI MPUEMHHK ¢1aboro 3Xa, mepen MpUEMHHKOM PasMEINAIOT CICHHATBHOE YCTPOU-
CTBO, 3aKPHIBAIOIIEE BXO MPUEMHHAKA B MOMCHT H3TYUCHHS 30HIUPYIOIETO CHTHAMA.

Ipuémuuk (mpuéMHOE YCTPOUCTBO) OOecrieunBacT mpuem, o0paboOTKy | BbLACICHUE HH(DOPMA-
WA U3 IPUHATOTO CUT'HAJIA.

Taxum 06pazoM, paxuoIOKaTOP CIYIKUAT A1 OOHAPYKEHHS LEACH, OCBEINAs UX 3JICKTPOMATHHUT-
HOHM BOJHOU M 3aTCM MPHHAMAS OTPKCHHS (3X0) 3TOU BOMHBI OT neiau. [[oCKOTBKY CKOPOCTh 3MEKTPO-
MArHUTHBIX BOJIH TMOCTOSIHHA (CKOPOCTH CBETA), CTAHOBHUTCS BO3MOXKHBIM OMPEACIHTH PACCTOSHUC IO
LIC/TH, OCHOBBIBASICh HA U3MCPCHUH PA3THYHBIX MAPAMETPOB PACIIPOCTPAHCHUSI CUTHANA.

[Ipu HamuuMy HA TYTH PACOPOCTPAHCHHS PAAUOBOIH 00BCKTA (LIETH) YacTh SACKTPOMATHUTHOH
sHepruu oTpaxaetcs obparHo B cropony PJIC. OTpakeHHBIN cHrHAT Yepe3 aHTCHHY MOCTYIACT B MPH-
€MHHK, YCHIMBACTCSI H TOCTYIACT B BRIXOAHOC VCTPOMCTBO ISl HHAMKALUWH U (Wiaw) oOpaboTku (00HA-
PYKHTE b, U3MEPUTEITH).

5. Maznempon [19] — MHOTOPE30HATOPHBIH MPHUOOP ISl TCHEPALMH 3ICKTPOMArHUTHBIX KOJC-
Gannii CBY, ocHOBaHHBIN Ha B3AaUMOACHCTBHH DICKTPOHOB, ABIDKYIIHMXCS B MATHUTHOM IIOJIE TIO KPHUBO-
JHHCHHBIM TPACKTOPHUSIM C BO30OYKIACMBIM 3JICKTPOMATHATHBIM MOJEM. AHOJ MarHeTPOHA — MACCHUBHBIN
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TIOJIBINA LWIHHAP, BO BHYTPEHHEH YacTH KOTOPOrO BEIPE3aHBI OOBEMHBIC PE30OHATOPBI CO MICISIMH, BBIXO-
JSIIIUMUA HA BHYTPEHHIOKO MOBEPXHOCTH IunuHApa (puc. 46). Io ocu munmunapa pacnonoxen karox. [lox
JCHCTBHEM MArHUTHOTO TOJIS, HATIPABICHHOTO BAOIb OCH LWHJIMHAPA, TPACKTOPHS BICKTPOHOB, BBLICTA-
IOLIHX ¢ Katoga, uekpusisiercs. Korga B pe3oHaropax Bo3OYKIAKOTCS KOICOAHHS, TO OKOJIO INEICH BO3-
HHUKaeT mepeMeHHoe dekrprdeckoe none. [lox posaeiicterem CBY-nong v CKpEeIIEHHBIX CTATHUCCKUX
SNEKTPHYCCKUX M MATHUTHBIX MOJCH BBUICTAIOIHE C KATOAA SJICKTPOHBI 00Pa3yIOT CTYCTKH («CIIHLIBIY,
puc. 46).

Puc. 46. 1 —xaroj;, 2,6 — BBIBOJIBL, 3 — aHOIHBIHA OIIOK;, 4 — pE30HATOPBL, 5 — IIETIIS CBSI3H

DIEKTPOHBI B CI'YCTKAX MPH B3aUMOACHCTBUH ¢ TopMoszsmum CBY-norem oTAaT NoI0 MOTCHIH-
ANbHYI0 SHEPTHIO M MpUOILKaTes K aHoay. Ha aHoa oHu momagaroT, 0TaaB 3ICKTPOMATHUTHOMY OO
MOYTH BCKO DHEPTHIO, 4TO 00yciaoBmuBacT Bbicokuit (10 90%) KI1Jl. MarueTpoHsl cIOCOOHBI TEHEPHPO-
BaTh KOJCOAHMS BIUIOTh O MUJLTHMCTPOBOTO JUANA30HA 3JICKTPOMATHUTHBIX BOJH U OTAABaTh MOINHO-
CTH A0 TBHICAY KHJIOBATT B HMITYJIBCHOM PCIKUME.

MarueTpoH pa3pabaThBancs Kak MOIIHBIA T'GHEPATOP 3JCKTPOMAarHUTHHIX koneGanmit CBY-gua-
nasoHa JJ1s1 ucnosp3oBaHus B cuctemax PJIC.

6. Dazupoeannas anmennas pewiémra (PAP) — antensa, GopMHupyeMas TPYINON aHTCHHBIX
U3JTy4aTesici, B KOTOPBIX OTHOCUTEIbHBIC (Pa3bl CHTHAIOB U3MEHSIOTCSI KOMILICKCHO TakK, 4To 3¢ dexTus-
HOC M3IYYCHHC aHTCHHBI YCHIMBACTCSA B KAKOM-TO OJHOM, JKEJIacMOM HAMPABICHUU W MOJABISETCS BO
BCEX OCTATbHBIX HAPABICHUSIX.

Ympasnenue hazamu ((pa3zupoBaHUE) TO3BOSCT:

— dopmupoBaTh HEOOX0UMYIO auarpammy HamnpasiaeHaocTH ([IH) anTenHBI (Hampumep, ocTpo-
HanpasiacHHyo JH tuna ayuq);

— M3MCHSTh HANPABJICHHE JTy4a HEIOJBM)KHOW aHTCHHBI, TAKUM 00pa30M OCYILECTBILIS OBICTPOE
(B psime cayvacB NPaKkTHUCCKH OC3BIHCPLUHOHHOE) CKAHUPOBAHUC — KAYAHUE TTy4a;

— YOPaBIATE B ONMpeAenEéHHbIX mpeaenax dopmoii JIH — usMeHsITh mupuHy yda, HHTCHCHBHOCTD
(YpoBHI) OOKOBBIX JICTICCTKOB H T.IT.

B utore PJIC coctout n3 @ AP, cuHTe3aTOpa-CHHXPOHHU3ATOPA, aHAJIOTOBOTO Mpoueccopa (mpH-
E€MHHKA), TU(POBOTO MPOLECCOPa H YCTPOUCTBA 0TOOPaKEHUST HH(OPMALIHH.

7. Hmnyaochovie padapst — COBPEMEHHBIC pajapsl compoBokacHus. MmmynecHeli pagap [20]
nepeaaéT M3AVYAMMA CUTHAM TOTBKO B TCUCHHC OYCHB KPATKOTO BPCMCHH, KOPOTKHM HWMITYIBCOM
(06BIYHO MPHOMHA3HTETEHO MHKPOCCKYHIA), ITOCIC YET0 MEPEXOANT B PEIKUM MPHEMA U CIYIIACT 3X0, OT-
PaKEHHOE OT LIENH, B TO BPEMs KaK H3MTyUEHHBIM HMITYJIbC PACIIPOCTPAHSIETCS B MPOCTPAHCTBC.

ITockonbKY UMIYIBC YXOAUT AATICKO OT pajapa ¢ MOCTOSHHON CKOPOCTHIO, MCIKAY BPCMCHEM,
MPOIICAIINM ¢ MOMEHTA TTOCBLTKH HUMITY/IbCa A0 MOMEHTA MOJIYUCHUS 3X0-0TBETA, U PACCTOSHHUEM IO IIC-
JH CYLIECTBYCT MpsiMast 3aBUCUMOCTh. CeayIOImui HMITYJIbC MOYKHO TMOCTATh TOJBKO YEpPe3 HEKOTOPOE
BpEMsI, & HMCHHO IMOCJIC TOTO KaK OH MPHAET 0OpaTHO (3TO 3aBHUCHT OT JATBHOCTH OOHAPYIKCHHUS paaapa,
MOIIHOCTH TIEPEAATINKA, VCHICHUS AHTCHHBI, YYBCTBHTEIbHOCTH TTPHEMHHKA).

OxHoii 3 ocHOBHBIX mpobmaeM umnynbcHbIX PJIC sBrasercs nzbaBaeHUe OT CHrHANA, OTPAKAO-
LIETOCsI OT HETIOABHMIKHBIX OOBCKTOB. 3¢MHOH MOBEPXHOCTH, BBICOKHMX XOiIMOB M T.1. Ecmu, k mpumepy,
caMOJET HaXOAUTCS HA (POHE BBICOKOTO XOJIMA, OTPAXKEHHBIH CHIHAM OT 3TOTO XOJIMA MOJHOCTHIO Mepe-
kpoeT curnaji ot camoséta. s nazemusix PJIC 3ta nmpoGnema mposBisieTest mpu paboTe ¢ HU3KOJIETS-
muMH o0bekTamu. [lns Soproseix nmmynbcHbX PJIC oHa BhIpajkacTcst B TOM, YTO OTPAKCHHE OT 3€M-
HOU MOBEPXHOCTH 3aTCHSCT BCC OOBEKTHI, JICKAINNE HIDKE CAMONETA ¢ PAAUOIOKATOPOM.

MeToasl ycTpaHEeHHS MOMEX HCTIONB3YIOT, Tak wian uHade, 3ddexT Jdonnepa (vacrora BOmHBL
OTPAXKEHHOH OT MPUOTMKAIOIIETOCS O0BEKTA, VBEIUUUBACTCS, OT YXOASIIETO 00bEKTa — YMCHBIIACTCS).
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Paoap ¢ cenexyueii osuwicyujuxca yeneit (CHAL) moxer oOHapykuBaTe LEIb B MOMEXaxX: OH
CPaBHMBACT OTPXKCHHs OoNee YeM OT ABYX WM OONbLIC MHTCPBAIOB MOBTOPCHHS HMOyiabca. Jlrobas
LIEJIb, KOTOPas ABIDKETCS OTHOCHTENBHO pajapa, MPOU3BOAUT H3MEHEHHE B TapaMeTpe CUTHAMA (CTaxus B
nocneaosarespHoM CJILI), Toraa kak moMexH OCTArOTCSI HCU3MEHHBIMH, Y CTPAHCHHUE MTOMEX MPOUCXOAUT
MyTEM BBIYUTAHMSL OTPAKCHAN M3 ABYX TMOCICAOBATCIbHBIX MHTEPBaTOB. Ha mpakTHke yCTpaHCHHE mo-
MEX MOYKET ObITh OCYLIECTBICHO AITOPUTMAMH B IPOrPAMMHOM OOCCTICUCHUH.

Heycrpanmvbivm vegoctarkom CJILL, pabotaromux ¢ moctosiuow YIIH, sBrsiercst HEBO3MOXK-
HOCTb OOHAPYKCHUS LEICH CO CCHUPHICCKUMH KPYTOBBIMU CKOPOCTAMU (IICTICH, KOTOPBIC IPOU3BOAST
usMeHeHus pa3 TouHo B 360 °). CkopocTh, MPH KOTOPOH LEIb CTAHOBUTCS HCBHIUMOM IS PAIHOIOKA-
TOpa, 3aBHCUT OT paboucH vactoTel craniuu u ot UIIW. Jlng ycTpaHCHHS HEAOCTATKAa COBPEMECHHBIC
CHLI uzny4aroT HECKOIBKO UMMy bcoB ¢ pasauunsivu YT, UTTHU moxbuparotes Takuvu 00pasoM, uto-
OBI YHCITIO «CIICTIBIXY CKOPOCTEH OBLIO MUHHMAJIBHBIM,

Hmnynovcno-oonneposckue PJIC, 8 ormuune ot PJIC ¢ CJILL, ucnonp3yroT Apyroi, 0onee Crox-
HBI# crioco0 uzbasicHus OT omex, [IpuHsThIl curHam, coaepkamuil HHGOPMALIHEO O LEIIX U MOMEXaX,
nepeaaétes Ha Bxog Onoxa ¢unetpoB Homnepa. Kakapiii u3 GuabTpoB mpomyckaeT CUrHAT OMPEACIEH-
HOM uacToTel. Ha BhIXOZEC M3 (DMUIBTPOB BBIUHCISIOTCS MPOHM3BOAHBIC OT curHaitoB. Cmocod momoraer
HaXOIUTh LEJU C 3aJaHHBIMU CKOPOCTSMH, MOXKET OBITh PEATM30BAH AIMIAPATHO WX MPOTPAMMHO, HE
rmo3possieT (063 MomuUKaLMA) ONMPSACIATE PACCTOSHUSA A0 LeiacH. g onpeaencHus pacCTOSHUHN 10
LIEICH MOYKHO Pa3CIUTh WHTEPBAT MOBTOPCHUS UMITYTbCA HA OTPE3KH (HA3BIBACMBIC OTPE3KAMHU JaTbHO-
CTH) ¥ TIOAABATh CUTHAJ Ha BX0A Omoxa GpuneTpos Jloniepa B TCUCHHE JAHHOTO OTPE3Ka JanbHOCTH. Bhi-
YUCJIUTh PACCTOSHUC VAAETCS TOIBKO MPH MHOTOKPATHBIX MOBTOPCHUIX UMITYJIBCOB HA Pa3HBIX YACTOTAX
(e MOSIBISICTCS HA PA3THMUHBIX OTPE3KaxX AanbHOCTH mpu pasaeix UITH).

Baxnoe cBoiicTBo mmmyabcHO-1omacpockux PJIC — korepenTHocTh cHrHasia — ¢asosas 3aBH-
CHMOCTb OTIIPABJICHHBIX U MONYUYCHHBIX (OTPAXKEHHBIX) CHI'HATIOB.

Nmnyascuo-gomieposckue PJIC, B otmuume ot PJIC ¢ CJIL, yame oOHapyKUBatOT HU3KOJICTSI-

LI LCITH.

8. Kocepenmmnocmsb — cOrnacoOBaHHOE MPOTCKAHWEC BO BPEMECHH M B MPOCTPAHCTBE HCECKOIBKHX
KOeOaTeIbHBIX WM BOJHOBBIX MPOLIECCOB, MPOSBISIOIECCs MPU uX ciaoxkeHud. KonebGanmst Ha3bIBaroOT-
C KOTCPEHTHBIMH, ECITH PA3HOCTh HX (Da3 0cTaéTCA MOCTOSHHOH (MM 3aKOHOMEPHO H3MEHSICTCH)
BO BPEMCHH M TIPU CIOKCHUHU KOJICOAHHUH ONPEACISICT aMIUTUTYAY CYMMAPHOTO KOICOaHUs.

9. Buympuumnyivcuas mooyasyust (vacmomuas uiu dazoeas). Mooy iayueii Ha3pIBacTCS
(bu3HUCCKUi MPoLece YIPABICHUS HECYIIMMHU KOJICOAHUSIMHU.
Buasr Moaymsiiue (aMIUIUTY THAS, 9aCTOTHAS, (Pa30Bast) XapaKTePUIYOTCS:
- FHY6HHOﬁ aMHHHTy,HHOfI MOAYALUA — MAaKCUMaJIbHBIM OTHOCHTCJ/IbHBIM OTK/IOHCHHUC aMILIHA-
TYABI OT CPEIHETO;
— JICBHALIACH YaCTOTHI — MAKCHMAIBHBIM OTKJIOHCHHE YaCTOTH KaK MPH YaCTOTHOW, TaK W IMPH
(ha3oBoI MOIYSINM,
— HHICKCOM YTJIOBOW MOZY/ISILIAH — MAKCHUMAIbHBIM H3MCHECHHUE (ha3bl.
Jnst HeMCKakeHHOH mepeaayu coodmEeHNsT HeOOX0ANMO, YTOOB! IMUPHHA CIICKTPa COOOImEeHMs ObI-
Jla Majia 0 CPaBHCHHUIO C HECYINCH, a ISt 3TOro HEOOXOAMMO, YTOOBI OTHOCHTEIBHOE H3MEHCHHE MOAY-
JUpYFOIIeH (YHKIME ObIJIO MATbIM 3a OJHMH MEPUO. HECYIIECTO KONCOaAHUSI.
B uMIy1bCHOI MOAYISIMK B KaYSCTBE HOCHTEIS YIPABISIOIUX CUTHAIOB HCIONIb3YETCS MOCIIe-
JOBATEIbHOCTD MPSIMOYTONBHBIX UMITYIbCOB. [IpH paguHocHrHanax 3Ta MOCICI0BATCIBHOCTh HAHOCHUTCS
HA BBICOKOYACTOTHOC KOJICOaHUC (IBOMHAS MOIYJISILIHS).

AMATUMYOHO-UMNYTBCHAS  MOOYIAYUS
(AHM), xoraa ToO 3aKOHY YIPABIISIIO-
LICTO0 CHTHAJTA HM3MEHSICTCS MpPHUpAILe-

HHMC aMIUTUTY bl UMITYJIbCOB. 1 LTJ
Tu
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Mooynsyus no OnumensHocmu  UM-
nyavcoe (/HIM), xorma mo 3aKOHY S T T
VIPABISIOMETO CHTHAJIA MEHICTCA |_:—| m m m
=i =g o
JUTMTEIBHOCTh  mMITysbca.  Muoraa T
3TOT BUA MOAYIALAN HA3BIBACTCS ULll-
POMHO-UMRIYNIbCHOT MooyRayuet
(LLIHM).
Bpemennas UMNYTIBCHAS MOOYAAYUS
(BHM), xoraa mo 3aKkOHY YHPaBJISIOIIETO o2
CHUTHATA MPOUCXOANUT CMEINECHHUE WMITYIIb-
COB IO BPEMEHHOM ocH (MOeT ObiTh (a- _
30B0# (PUM) mu yacrotroi (UMM)). =

Koooso-umnynvcras MOOYIAYUS (yughposas,).
Kaxmomy ypoBHIO curHana (KBAaHTOBAaHHOMY) IPUIIHCHI-
BaCTCsI OMPEACICHHBIN HOMED (KOT) OOBIYHO B TBOUYTHOM
cucteme. Bmecto mepemaun BenmmuuHBL curHanga s(Z) B
MOMEHTBI OTcueTa (QYHKUUH s(f) MEpPesacTcsi UYUCIO
(B BHZE KOMOMHALIMK Y3KHX HUMITYIbCOB), COOTBETCTBY-
IOLIEE HOMEPY VPOBHSI CUTHAJIA B JAHHBIM MOMEHT.

IITupoxoe pacnpocTpaHeHUE B PAAHOIOKALUN MMOTYYUIN CUTHAJBI C BHYTPUUMITYJILCHON
YaCTOTHOM Moaysinueit. Yame BCero UCroab3yercsl JUHENHOEe HapacTaHWEe YacTOThl OT Havaja
K €ro KOHILy.

AD IlpakTudeckas  3HAYUMOCTh  JTMHCHHO-YACTOTHO-MOIYIIH-
poBanubix (JIUM) curHajioB 3akji0uacTCs B BO3MOXHOCTH CY-
(\ ﬂ {\ n ﬂ i IICCTBCHHOIO CKaTudg CUrHajia pyU mMpueMe € YBCIUUICHUCM CTO

i j U U II T, AMITTATYABI HaJ YPOBHCM ITOMCX.
VI

cMHan Ha Bxoae ITO JOCTHracTCs YCTPOWCTBOM 3aJCPIKKH C BPEMCHEM 3a-
JEPXKKH, YMECHBIIAIOIIUMCS C POCTOM 4YacTOThl curHama. [lpm
3TOM Ha BBIXOAE OYAET MPOUCXOTUTh CIOXKECHHE HHU3KOYACTOT-
HBIX KOJICOaHWH, OTHOCAIIMXCS K HAa4daly HMITYJIbca, U Oomee
BBICOKOYACTOTHBIX, HAOTIOJACMBIX B €r0 KOHIIE

YCTROWG TED .
CHETIA i

o

CHMMHan Ha Belxope
/’

NomEx
£
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10. K eonpocy 15. Cnenas ckopocms — paguaibHas CKOPOCTh MEPEMELICHUS 00BEKTA PaIHOIO-
KAILMOHHOTO HAOIIOACHHUS, IPH KOTOPOH JOIICPOBCKHI CABHT YACTOTHI OTPAKEHHOTO OT OOBEKTA CUTHA-
Jla paBCH HIIH KPATCH 4acToTe MoBTOpeHHSs namydacMerx PJIC HMIyIbCOB, UTO MCKIFOUACT BO3MOKHOCTb
M3MCPCHHS PAIHOIOKAIHOHHON CTAHIIMEH CKOPOCTH OOBEKTA.

Paxnonokaropsl, Kak mpaBuiio, paboTarOT HA MPHHIMIE IPHEMA OTPAKEHHON BOTHBI. AKTHBHBIC
PaIHOIOKATOPBI B MACCHBHOM PEXKUME paboThl (PUKCHPYIOT BCE MPEAMETHI, OTPAXKAIOIINC BOJIHBL TPO30-
BeIC 0O1aka u ckomieHus nTul. Ho 3To mo3BoiseT u mydime 3HaTh BO3AYIIHYIO 0OCTaHOBKY. TOUHOCTH
paanoIoKaTopoB mo AadpHOCTH HeE Xyxke 150 M. Mepoii Bpemenu B PJIC sBnsgetcs 1 mxc. 3a 1 Mkc ayq
PJIC npoxomur 300 m. S=¢ - = (3 - 10% - (10°) = 3 - 10> = 300 m. ITo BpeMcHH 3aMa3ABIBAHUS OTPa-
SKEHHOTO CHUTHAJIA OMPSACIBICTCS AAIbHOCTD (puc. 47):

H=c ta/2 =(3-10%-10°/2=150m

&

il I

Vg
il 1
~>‘ 12 t:_
T T 1 AL

Puc. 47. Bpewmst 3ana3apBaHust 0TPaskeHHOTO CUTHAIA

Y

¥y

Ilo HakoTICHUIO BPEMEHHBIX M3MCHCHUH OTpaskeHHOTO curnaia Ha 3kpane PJIC omeparop onpe-
JEJSICT U3MCHEHHE YIANCHHS LU OT aHTEHHBI PAIHONIOKaMOHHOH cTraHuuu. [lonoGHsri 3¢ dext nexur
B ocHoBe mpuHumna Momnepa, xoropas ucnonssyercst B pexxume padotst PJIC — CHLL (CIIL), To ects
CCACKUHN JBIDKYIMAXCS TEACH (CCICKITHS MOABIDKHBIX 1EICH). JIaHHBIN PEKIM UCMOTB3YCTCS TS BBIAC-
JAcHus neieh Ha (poHe maccuBHBIX momex. OmHako y Hero ecth v Heaoctarku. JlamsHocts padoter PJIC
B CJL cocrasaser 60...75% ot maccua. CymectBennsim Hegoctatkom CJIL asmsercst mposieieHume
«CJIeMbIX CKOPOCTE». DTO CKOPOCTH MONETA, MPH KOTOPHIX leTareapHbIX anmapar (JIA) mepememaercs
B MPOCTPAHCTBE 32 BPeMsI MOCHUIKH. Da30BbIii CABUT JOIIICPOBCKOM YacTOTHI OYACT MOCTOSHHBIM, KOTA

JIA mepemeImaeTcs 3a BpeMst MEKIY MOCBIIKAMH HMITYIbCOB, PABHOE MPOXOXKICHHIO TIOMYBOIHE U KPaT-
Hoe BeauuunHe K (puc. 48).

S=K -1/2,

rme K=1,2 ... onpeneinuT mepByro, BTOPYIO ... MATYH) «CJIETIbIe CKOPOCTH.

U £ J-(D 2 » N
!‘ 4 . p—:i\ l(p i 1‘ }‘—‘L‘
v

T 2 T 7
[ ’ /’ 1 ’
\/ * 1 Fd

‘ \ AT d i

Puc. 48. ®a3oBbli CIBUT JOIUIEPOBCKON YACTOTHL

¥ —
Y-

B oOmem cnydae — 3HAUCHHE «CIETBIE CKOPOCTH» MOXKET OBITh OMPEICICHO U3 CICAYIOMEIO COo-
oraourenust W, = 0,018 K-k - F,,, rae 0,018 — mocTostaubIi k03 dUIHEHT, I, — KOTUISCTBO UMIIYIHCOB
B CEKYHAY.

CUHXPOHHOCTh ABIDKCHMSI PA3BEPTKU ICKTPOHHOTO ay4a Ha dxkpane PJIC ¢ BpameHuem aHTCH-
HBl JOCTHTacTCs COBMAACHHCM MECXaHHUICCKOH U 3JCKTPHUCCKON HacTeH Yepe3 CelbCHH-JATYUKH aHTCH-
HBI U CEIbCHH-TIPUEMHHUKH YCUIUTEIS CUTHAIOB MpeoOpa3yione annapatypsl. TOTHOCTh MEXAaHHICCKOH
yactu ayumux PJIC — kak oTeuecTBeHHBIX, Tak U 3apyOeskHbx — gocturaet 0,1°, a paspemaromas cmo-
COOHOCTh TO IIUPHHE JUArPAMMbI HAMPABICHHOCTH U3MYUCHHS aHTCHHBI — 0,5°.

63



11. K eonpocy 27. /lumepnas ywacmoma — 4YacTOTa NPUEMHHKA H MEPEJATINKA, YCTAHABINBA-
eMas Ha PaKeTe KIFOUOM C LENbIO MOBBIIICHHUS MOMEX03AIMUINEHHOCTH JIMHAH CBSI3H.

12. K eonpocy 29. Topcuon — npy>kvHa B BUAE Baja, paboOTAOMET0 Ha KPYICHHUE.

13. K eonpocy 69. Obpamnas cesnze. Illonoxcumenvnas u ompuyamenbHas 0Opamuas ceszov.
JIro6ast cuctema MokeT OBITh MPEACTaBICHA Kak uepHbli suuk. KoHuenius odpaTHoii csisu (puc. 49)
TIPEATIONATAET, YTO M3MEHEHNE BBIXOJHOTO CHIHAJIA OJHOIO HYEPHOTO AIMHKA Yepe3 HEKOTOPYIO Iepea-
TOYHYIO (YHKLHIO BTOPOTO HYEPHOTO SIIHKA MEPEaacTcs Ha BXoaA nepsoro. Kak oanH U3 BapHaHTOB pea-
JM3ALWA — BECh BBIXOJHON CHI'HAT IECPBOTO YEPHOTO SIIMHKA MOAACTCS (J00aBIACTCS, BBIMATACTCS, MYITb-
TUIDTMIHPYET, JEJUT U T.J.) HA €ro k€ BXOJ. Bech curHam — 310 TOXKE BCETO JIMIND M3MEHEHHE CHTHAIA
10 OTHOIICHHIO K HYJICBOMY YPOBHIO BBIXOZA.

[Mox oTpHuaTenbHOI 00pATHOI CBA3BIO MOHUMAIOT TAKYIO OOPATHYIO CBSI3b, NPU KOTOPOU H3-
MCHCHHUE BBIXOJHOTO CHTHANA MEPEHACTCS HA BXOJ UYCPHOrO SIIMKA TaKHM 0Opa3zoM, 4TOObI MOJAABHTH
(KOMIICHCHPOBATh) 3TO M3MCHCHHE. 10 €CTh OTpHUIIATCTbHAS
2‘”—‘(;;%;*2?0’;;”“ : oOparHast CBs3b "HEPKUT" BEIXOZHOH mHapameTp HEU3MCH-

) HbiM. OueHb BRKHBIMU HapaMeTpaMu OOpaTHOW CBSI3H, JAXKCE
TIPH TIPABHIBHOM BHIOOpE MEPEeaaTOYHOH (QPYHKIHH, SIBISIOT-

cs:
‘_ ] — CKOPOCTh PEaKLH{ HA H3MCHEHHE BBIXOJHOTO CH-
1""':55:“’" | Hana (BpeMeHHas 3aaepskka). Ecmu 5TOT mapameTp BhIOpaH
43,(0“ (pel,_\(l),é npyemsi BMX? HEBECPHO, TO JHOO CHCTEMA BXOJHUT B PEXKUM aBTOKOJICOAHMI
BEKT) (CTHIIKOM MATEHBKOE BPEMS PEAKLHH), THOO PEryIHPOBAHUE
HE YCTICBACT 3a MPOLECCOM (CITUIIKOM OOMBINOE BPEeMs peax-

M),

Puc. 49. Konnermmst o0paTHOH CBS3U — 9yBCTBHTCIIBHOCTh CHCTCMbI K M3MCHCHUIO BBIXOJ-

Horo curHana. Ecnu 3ToT mapaMeTp BeIOpaH HEBEPHO, TO JTH-
60 crcTeMa BXOJHT B PEKUM aBTOKOJICOAHMH (CIMINKOM BBICOKAs UyBCTBUTEIBHOCTB), THOO PEryIHPO-
BaHHC HC YCIICBACT 3a MPOLIECCOM (CITUIIKOM HHU3KAsl 9yBCTBUTEIBHOCTD);
— MPEAYCMOTPEHHAS BO3MOXKHOCTh W3MCHCHUS MAPaMETPOB MEPEeIATOYHON (DYHKIHK TS 33434,
B KOTOPBIX TPEOYETCS CIIC M BHEINHES PETYIMPOBAHHE YPOBHSI BHIXOJHOTO CHTHANMA (YIPABICHHE BBIXO-
JIOM).

[Tox mosio:kuTensHO o0paTHoii cBsi3b0 (ITIOC) moHMMarT Takyro 0OPaTHYIO CBS3b, PH KOTO-
pOﬁ HU3MCHCHHC BBIXOAHOI'0 CHUTrHa/IA TICPCAACTCA Ha BXOA YUCPHOIO AMHUKA TaKUM o6pa30M, '-ITO6I>I ycu-
AuTh (VBEIHYHTE) 3TO U3MEHEHHE. 10O €CTh MONOKUTEIbHASL 00paTHAs CBS3b "PasroHsIeT" H3MCHCHHC BhI-
xogHOro mapameTpa. M3 mpakruueckux obmeunmxeHepuerx mpuveHenni [10C creayeT BBIAennTh HC-
MOJIb30BAHUE BRIXOJHOTO CHTHAJNA C BPEMEHHOM 3aJCPKKOH st BO30OykaeHus cuctembl. OrpoMHOe KO-
JMYCCTBO SICKTPOTCXHHUYCCKUX PCUICHHUH (YCUIMTEIH, aBTOKOICOATEIBHBIC CHCTEMbI, [CHEPATOPBI CHr-
Haj0B) Dasupyercs umeHHO Ha siBjcHuu [TOC.

14. K eonpocy 83. Acunxponuotii u cunxpoHuslii pexcumol pabomot 31emenmos bPY.

HpI/I O6MCH€ JAHHBIMH MCXKAY Y3J1aMH CCTHU UCIIOJIB3YIOTCA TPH MCTOAA NEPCAAYN JaAHHBIX!

— CUMILICKCHAs (OAHOHAIPABJICHHAS) TICpeaada (TCICBUACHHE, PAIUO);

— MOy AYTUICKCHAS (IPUEM | Iiepeaada HHpOopMaLHy OCYIIECTBIISIOTCS TO0UYCPEIHO);

— OYTJICKCHAS (IBYHAMPABICHHAS), KK Ias CTAHIMS OJHOBPEMEHHO NEPEAAcT U MPUHHUMACT JaH-
HBIC.

Jnsa mepenads JaHHBIX B CETAX HAMOOIEE HYacTO MPUMCHSCTCS TMOCICAOBATCIBbHAS MEpeaada.
[Mupoxo HUCIOTB3YIOTCS CICAYIOIKUE MCTOABI MOCICAOBATCIBHON NEPEeIaun: ACHHXPOHHAS U CHHXPOH-
Hasl.

Ilpm acuEXpOoHHOM mepenatde KaXKABIH CHMBOI IEPEeJacTCa OTACIBPHOM mochlakoi (pumc. 50).
CraproBbic OHMTEI TPEAYNPESIKIAIOT NPHCMHUK O HAvajle Mepeiadd. 3aTeM mepemactcs cumBoa. s
OTIpeAeICHU JOCTOBEPHOCTHU MEPEIAYN HCIIONb3YETCS OUT 4eTHOCTH (OHMT YeTHOCTH = 1, ecu Kosude-
CTBO €AMHUILI B CUMBOJIC HEUeTHO, H () B mpoTtuBHOM ciy4ac). [locmeaauii OUT — «CTOMOUTY CHrHAIM3U-
pyeTr 00 OKOHYAHHUHU TICPEAAYH.

IIpenmymiecTBa — HECIOXKHASL OTPAOOTAHHAS CHCTEMA, HEAOPOroe (MO CPaBHCHUIO € CHHXPOH-
HBIM) HHTEpdCICHOE 000PYAOBAHNE.
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Henoctatku acHHXPOHHOM MEpeaadn; TPEThs YacTh MPOIMYCKHON CHOCOOHOCTH TEPSCTCS HA Iic-
peaady Ciy:keOHbIX OUTOB (CTAPT/CTOTOBBIX U OUTA YCTHOCTH), HEBBICOKAS CKOPOCTh MEPCIAUH 110 CPAB-
HCHUIO C CHHXPOHHOWM, MPYU MHOKCCTBCHHOM OIMHUOKE ¢ TMOMOINBI) OUTA YSTHOCTH HEBO3MOXKHO OMPEIC-
JUTh JOCTOBEPHOCTD MOAYICHHOH HH(pOpMALUK.

ACHHXpOHHAs TMEPEJaua MUCIOIb3YETCS B CUCTEMAX, B KOTOPBIX OOMCH JAHHBIMH MPOUCXOIUT
BPEMSI OT BPEMCHHU U HE TPSOYETCS BBICOKAS CKOPOCTh MEPeaaun MaHHBIX. HeKOTOphIC CHCTEMBI UCTIONb-
3YIOT OUT YCTHOCTH KaK CUMBOJIBHBIN OWUT, & KOHTPOIb HH(POPMALIUH BBIMIOHICTCS HA YPOBHE MPOTOKO-
J10B OOMCHA JAHHBIMHL.

I I R RN I i
e e
Hea Ilepenagas e i Eur
CTARPTOBLI CHME 01 YETHOCTH

buTa
Puc. 50. AcuaxpoHHas niepeiada JaHHBIX

[Ipu ucrone30BaHUN CHHXPOHHOIO METOJA AaHHBIE mepenarorcs Oomokamu (puc. 51). s cus-
XpOHHM3ALWH PaOOTHl MPUEMHUKA M MEPEAATUHKA B Havajae OJoka MepeaaroTcss OWTH CHHXPOHUBALHH.
3ateM mepeaaroTCs AaHHbIE, KOJ OOHAPYKCHUS OIMUOKU M CHMBOJ OKOHUYaHMA nepegadu. [Ipu cuaxpoH-
HOW mepeaade JaHHbIC MOTYT MEPeAaBaThCs H KaK CHMBOIIBL, U Kak MOTOK OuToB. B kauecTBe koxa oOHa-
PYKCHIS OLIHOKH OOBIYHO HCIOIB3YETCH IUKIMYCCKUN H30BITOUHEIN Kox oOHapyxkenms omrook (CRC).
OH BBYHCISICTCS TIO COACPKUMOMY MO JAHHBIX M TO3BOSCT OAHOZHAYHO OMPEACINUTE JOCTOBEPHOCTb
MPHUHATON HH(GOPMALIHH.

[IpenmymecTBa CHHXPOHHOrO METOAA mepenadd WH(opMalmu: BbicOKas 3 QeKTHBHOCTh mepe-
Jauu JAHHBIX; BRICOKHE CKOPOCTH NMEPEAAYH AAHHBIX, HAACKHBIH BCTPOCHHBIH MEXaHH3M OOHAPYIKCHHS
OLUOOK.

Henocratku — unaTepdeiicHoe o0opyaoBanue 00IEe CI0KHOE U COOTBETCTBEHHO 00JICE JOPOTOC.

I I R i
e —
Hea IlepenapasMur i Eur
CTApTOBEX CHME OJ1 YETHOCTH

bBuTa
Puc. 51. CunxpoHHas niepeiaya JaHHBIX

14. K sonpocy 90. O cocmase asmonuioma

JBa maTuvka MHHEWHBIX YCKOPEHUH CITYKaT JJ1Sl H3MCPEHUS THHCHHBIX YCKOPCHUH M BBIPAOOTKH
CHTHANa B BUJE HAMPSDKCHUS MOCTOSHHOIO TOKA, BEIWYHMHA KOTOPOrOo MPONOPLHOHANBHA JIUHEHHOMY
YCKOPEHUIO, ACUCTBYIOLIEMY B HAIIPABICHUH U3MEPUTEIBHOU OCH.

Tpu maT4rKa YII0OBEIX YCKOPEHHUH CITY’KaT [T HU3MEPEHHUS YTIOBEIX YCKOPEHHH PaKeTsl OTHOCH-
TEJIBHO CBA3aHHOU CHCTEMBI KOOPAHHAT.

Tpu cBOGOAHBIX THPOCKONA CIYXKAT AJIs ONPEACICHHS TpeX yrioB (kypca — ¢, TaHraxa —- 3 u

KpPEHA — Y ) OTHOCHUTEIIFHO CTAPTOBOH CHCTEMBI KOOPIUHAT.
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	5. Боевое снаряжение
	5.1. Радиовзрыватель

	Радиовзрыватель (РВ) 9Э337 является составной частью бортовой аппаратуры управления ракеты и представляет собой радиолокационное устройство, предназначенное для формирования и выдачи команд на ПИМ импульса подрыва БЧ в точке, обеспечивающей максимальн...
	Радиовзрыватель является малогабаритным неконтактным радиолокационным активным импульсным взрывателем и работает в следующих боевых режимах: НЛЦ (низколетящая цель), НВЦ (надводная цель), ПП (пассивная помеха) и штатном.
	Функциональная схема РВ приведена на рис. 31 . В его состав входят антенная система, передающее и приемное устройства.
	Антенная система РВ состоит из передающей диск-конусной антенны, установленной под носовым обтекателем, и двух приемных щелевых антенн, установленных в нишах корпуса третьего отсека по правому и левому бортам ракеты. Такое расположение антенн выравнив...
	Передатчик РВ состоит из передающей антенны, магнетрона и  магнитного модулятора  (магнитного генератора импульсов). Последний вырабатывает видеоимпульсы напряжения прямоугольной формы длительностью порядка 0,1 мкс с частотой повторения 10 кГц. Эти на...
	Помимо зондирующего СВЧ-импульса передатчик вырабатывает синхронизирующие работу РВ импульсы  (СИ).
	Приемное устройство содержит СВЧ-блок с усилителем и детектором, видеоусилитель и блок обработки информации. Блок обработки информации, в зависимости от заданного режима работы РВ (режим НЛЦ, режим  ПП, штатный режим), управляет работой приемного устр...
	КВ
	Режим
	Приемное устройство
	ПИМ
	Передатчик
	Полученные на выходе детекторных секций видеоимпульсы усиливаются видеоусилителем и поступают на вход первого каскада совпадения. На вход второго каскада подаются стробирующие импульсы с формирователя строба. Стробирующие импульсы формируются из синхр...
	Стробирование в РВ предусмотрено для осуществления селекции по дальности и обеспечения развязки от земной поверхности.
	Временная селекция по накоплению информации (отсчет определенного количества отраженных импульсов) повышает помехоустойчивость по отношению к случайным выбросам шумов и пассивным помехам. Для обеспечения дополнительной развязки между передающей и прие...
	Для эффективного поражения цели необходимо согласование области срабатывания РВ с областью разлета основной массы (80…90%) осколков БЧ. Областью срабатывания РВ является часть пространства, в которой могут оказаться условные центры целей в момент его ...
	Перед стартом ракеты с аппаратуры стартовой автоматики на РВ выдаются команды, устанавливающие один из режимов его работы.
	Во время управляемого полета наземная станция управления определяет и передает на ракету команды относительной скорости ракеты и цели (КОС), которые поступают в РВ, и устанавливает определенную величину задержки между моментом срабатывания РВ и подрыв...
	При подлете ракеты к цели на заданное расстояние по команде  управления взведением РВ (КУВ), поступающей с бортовой радиоаппаратуры управления, включается передатчик РВ. Зондирующие импульсы передатчика РВ облучают цель.
	По радиокоманде взведения (КВ), следующей после команды КУВ, включается блок обработки информации, который, с учетом режима работы РВ, анализирует отраженные от цели импульсы и при накоплении определенного их количества выдает импульс срабатывания.
	5.2. Предохранительно-исполнительный механизм

	Предохранительно-исполнительный механизм (ПИМ) 9Э134 предназначен:
	– для обеспечения надежного предохранения от случайного взрыва боевой части снаряженной ракеты на всех этапах хранения, транспортировки и эксплуатации;
	– для предохранения подрыва боевой части при пуске и в полете до получения команд КУВ и КВ;
	– для выдачи детонационного импульса на подрыв боевой части ракеты по команде от радиовзрывателя или с БРУ;
	– для самоликвидации ракеты в полете при несрабатывании радиовзрывателя по цели.
	Срабатывание ПИМ возможно только после снятия в процессе полета ракеты ступеней предохранения и его взведения.
	ПИМ имеет три ступени предохранения, для снятия которых требуется наличие  следующих факторов:
	– запуск и выход на режим бортового химического источника тока, от которого запитывается ПИМ;
	– запуск двигателя – наличие давления в его камере сгорания, от которого с помощью сигнализатора давления замыкаются контакты в цепи взведения ПИМ;
	– осевая перегрузка в процессе полета ракеты (непосредственно после старта) не менее 19 с временем действия не менее 1 с. За счет действия инерционной силы снимается стопорение  подвижных частей ПИМ на линии огневой цепи и замыкаются дополнительные ко...
	В процессе пускового цикла производится запуск ХИТ ракеты, и с выходом его на режим становится возможной выдача напряжения в цепь взведения ПИМ. Этим снимается первая ступень предохранения ПИМ (эта цепь дополнительно разомкнута сигнализатором давления...
	При запуске двигателя и нарастании давления в камере сгорания срабатывает сигнализатор давления, замыкая контакты выдачи напряжения с ХИТ в цепь взведения ПИМ. Снимается вторая ступень его предохранения.
	Под действием осевого ускорения при работающем двигателе в течение не менее 1 с инерционный замыкатель замыкает цепь взведения ПИМ. Снимается третья ступень предохранения, происходит окончательное взведение ПИМ. Если осевое ускорение длится менее 1 с,...
	5.3. Боевая часть

	Осколочно-фугасная боевая часть в составе боевого снаряжения ракеты обеспечивает поражение средств воздушного нападения противника осколочными поражающими элементами, а вблизи цели также и фугасным воздействием.
	Боевая часть (рис. 32) состоит из корпуса, осколочной оболочки, заряда взрывчатого вещества (ВВ) и дополнительного детонатора. Корпус представляет собой сварную конструкцию, состоящую из тонкостенной наружной оболочки 3 и двух фланцев 5 и 10. По оси б...
	Осколочная оболочка размещена на оболочке 3 корпуса БЧ между фланцами 5 и 10. Она состоит из поражающих элементов 1, изготовленных из сплава высокой плотности. Электрокоммуникации от разъема ПИМ выводятся через полость “Д” за пределы боевой части.
	Д
	При подаче инициирующего импульса от ПИМ на дополнительный детонатор срабатывает шашка 4 и вызывает детонацию разрывного заряда 2. Образующаяся ударная волна и продукты детонации разрывают тонкостенную оболочку 3 корпуса и обеспечивают метание поражаю...
	Угол разлета поражающих элементов в продольной плоскости зависит от формы (кривизны) оболочки 3 корпуса боевой части, определяющей форму заряда ВВ и осколочной оболочки. Величина этого угла выбрана из условия накрытия цели потоком поражающих элементов...
	Вопросы для самоконтроля по разделу 5

	6. Двигатель ракеты
	Вопросы для самоконтроля по разделу 6

	7. Сигнализатор давления
	Вопросы для самоконтроля по разделу 7.

	8. Рулевой привод
	8.1. Газовый распределитель
	8.2. Сигнализатор спада давления
	Вопросы для самоконтроля по разделу 8

	9. Химический источник тока
	10. Электромашинный преобразователь
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	Рис. 46. 1 – катод; 2,6 – выводы; 3 – анодный блок; 4 – резонаторы; 5 – петля связи

	14. К вопросу 83.  Асинхронный и синхронный режимы работы элементов БРУ.
	Два датчика линейных ускорений служат для измерения линейных ускорений и выработки сигнала в виде напряжения постоянного тока, величина которого пропорциональна линейному ускорению, действующему в направлении измерительной оси.
	Три свободных гироскопа служат для определения трех углов (курса – , тангажа –-  и крена – ) относительно стартовой системы координат.
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