MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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HekaH dakynbTeta
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
YCTPOUCTBO U ®YHKIIMOHUPOBAHME JIETATE/TbHBIX ATIIIAPATOB

Hanpagnienue/cnenuaibHOCTb 24.03.01 PakeTHble KOMILJIEKCHI U KOCMOHABTHKA
MOATOTOBKU

Cnenuanusanusa/npoduab/nporpaMma ITpoekTHpOBaHMe, NPOM3BOJCTBO M 3KCIJTyaTalMs CTAPTOBBIX CUCTEM
TOATOTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust bakanaBpuar
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®dakybTeT A PakeTHO-KOCMHYeCKOH TeXHUKH
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KOCMMWYECKUX AIITIAPATOB

Kadeapa-pa3padorunk paboueit Al PAKETOCTPOEHUE
NporpamMMsI
A YACHI (1o HaNnMuMIo BU/I0B 3aHATHIN) o
E = ﬁ AYJUTOPHBIE 3AHATHUSA | CAMOCTOSATEJ/IBHAS PABOTA B
o= | 9
2T | O » < - | g
a S S I~ ’E = 5 = — A oORx
(I S G 2s | = o) © = ==
O &) oM | 43 T 5 M & ) =Q » O
&2 Zx| 9| o | E |28 (88| o E £ | 52 | %B
¢ % 2z ¥ 5 5 SE BE £ | 5 &  EE EE
BICE|E|§| 8 0 EE g | § | Z | &g g
3 B |Qgf &g *° o S | 5o | &
& >
I 22 g7 S = E: S
a2 | 5 = = £ > N< | F
o i 2 % S |3
o 4 /M
3 5 3 108 51 34 17 0 57 0 0 57 9K3

Cankrt-ITetepOypr
20 r 24241



JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A1 PAKETOCTPOEHUE
ABpepoHok Cepreii OyapioBUY, CTapILuii IpernojaBaresb

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel A1l PAKETOCTPOEHUE

3aBenyromuii kadenpoii bopogaBkun B.A., 1.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A4 CTAPTOBBIE I TEXHUYECKHWUE KOMIIIEKCBI PAKET 1 KOCMHMNYECKHUX AIIITAPATOB

3aBenyromii Kadeapoti Jonbenkos B.T, K.T.H., CHC




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
YCTPONCTBO U ®YHKIITMOHUPOBAHUE JIETATEJIbHBIX AITIIAPATOB

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-5 — crnocobHOCTh WCMO/Ib30BaTh COBPEMEHHBIE TIOAXOAbI M METO/bl pelleHusl MpodecCHOHATBHBIX
3a/1au B 00/1aCTU aBUAIIMOHHON W paKeTHO-KOCMHUUECKON TEXHUKH, BK/TIOUAst yIIpaB/ieHUe MMPOeKTaMU CO37IaHusT
HOBBIX 00pAa31i0B TEXHUKH U YTUIM3ALUH yCTapeBIINX

DOpPMUPOBAHHIO KOMITETEHITUH CITYXKUT IOCTKEHUE CJIeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-5

3HAHUS:

- COBpEMeHHbIe TIOAXObI U METO/bI PelleHus MpodeCCUOHANMbHBIX 33/jau B 00/1IaCTU aBMALIMOHHOUW U
paKeTHO-KOCMUUeCKOM TeXHUKU;;

YMeHUSs1:

- TPUMEHSITh METOAbI pelleHHs IpodeCcCUOHANbHBIX 3aJau B 00/aCTH aBHUAL[MOHHOW M PAKeTHO-
KOCMHMYeCKOH TeXHHUKH;

HABbIKU:

- Croco6HOCTh pa3pabarhiBaTh (DU3MUECKHE W MaTeMaTHUeCKhe MOJEIH UCCIeAYEMBIX TPOLeCCOB,
SBJIEHUH U 00BEKTOB, OTHOCAIIMXCS K TpodeCcCHOHA/IBLHON cdepe AesTebHOCTH i PelIeHUs] MHXeHEePHBIX
3a/1a4..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

TMuciunauna YCTPOMCTBO U ®YHKIIMOHVUPOBAHUE JIETATE/IbHBIX ATITIAPATOB
SIBISIETCS JUCLIUTIIMHOM 00s13aTe/IbHOM YyacTH 6;10Ka 1 mporpaMMbl IOATOTOBKY 10 HanpasieHuto 24.03.01
Pakemmble koMniekcbl U KOCMOHABMUKA.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA, COIIPOTUB/IEHUE MATEPUAJIOB, TEOPETHUUYECKASI MEXAHUKA,
DOU3UKA.

Cojep>kaHWe  JUCLIMIUIMHBI  SIBAsSiIeTCSI OCHOBOW  ajsi  ocBoeHuss  gucuuriid:  OCHOBDBI
IMPOEKTUPOBAHUS PAKETHBIX n PAKETHO-KOCMUYECKHX KOMIUIEKCOB,
ITOAI'OTOBKA K ITPOLIEAYPE 3AIIINTHBI n 3AIIUTA BBIIIY CKHOM
KBAJIMOGUKAIITMOHHOWM PABOTHI.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:
¢ OIIK-1 — CniocobeH NpUMeHsTh eCTeCTBeHHOHAYUYHbIe U 001lenH)KeHepHbIe 3HaHUs1, METOAbI

MaremMaTUyecKoro aHanar3a U MoZle/IMPOBaHusl, TEOPeTUUEeCKOro U SKCIepUMeHTaIbHOI0 UCC/le/l0BaHus B
NpodeCCHOHAIBEHOM [1eSITeNbHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pa3pen 1. OCHOBBI TEOPHH PeaKTHBHOIO ABMKeHHusA. CHCTeMbl KOOP/IMHAT, TIPUMeHsieMble
3 5 Ji71s1 onvcanys ABibkeHust JIA. Yiviel, onpe/je/stolijyie 100)KeHre pakeTbl B IPOCTPaHCTBe. 19 9 4 5 10 10

TpaekTopwsi 110/1eTa U TI0CKOCTb CTpenbObl. Tsra v yziebHblil MMITY/IbC PAKeTHOTO JABHraTesIs.

Paspen 2. /IBi)keHHe pakeT Ha TPaeKTOPHH. YPaBHeHUs /IBIKeHUs! paKeTbl Ha aKTUBHOM
yuactke rosneta. KoHeuHast CKOpOCTb PakeTsl I1a aKTHBHOM y4acTKe mojieta. [leperpysku, 1 6 6 0 5 20
JieficTByIOIMe Ha PaKeTy, Ko3(dULIeHTHI Tleperpy3oK. Pacrosnaraemble 1 notpeGHble
rieperpy3ki. MaHeBPeHHOCTb 1 YIIPAB/IsieMOCTb PaKeThl.

Pa3aen 3. KOHCTPYKTHBHO - KOMIIOHOBOUYHBIE cxeMbl JIA. Oco6eHHOCTH KOMITOHOBKH JIA
3 5 Ppa3IM4HOro HasHaueHusl. KOHCTPYKTHBHBIE CXeMbl CYXHX U TOIUIMBHBIX OTCEKOB, 3/IeMEHThI 17 8 4 4 9 10
CH/I0BOro Habopa. AspoanHaMu4eckye cxembl JIA.

Paspen 4. Opranbl ynpas/jieHHsl paKkeTaMH. A3poJjiHaMUuecKye 1 ra3ojiHaMuuecKie
3 5 oprassl yrpae/enus. DGheKTHBHOCTb Pa3INyHbIX CIOCOO0B ynpasieHus. PyneBble MalliHbI, 9 4 4 0 5 10
WCIIO/Ib3yeMble [/ TPUBO/A OPTaHoB yrpas/eHus. VICTOUHUKY SHepruu /ifis py/ieBbIX MalllkH.

Paspen 5. PakeTHblIe JBHraTe/Id TBEP/0r0 TOILUIMBA. TBep/ble pakeTHbIe TOIIMBA.
3 5 OcHoBHbIe Tpe60BaHMS K TOTUIMBAM. [IByXOCHOBHBIe TOIIMBa. CMeceBble TOTUIMBA. 17 3 4 4 9 10
3aBMCHMOCTb CKOPOCTH F'OPeHMsl OT JlaB/IeHUst M Haua/lbHOW TeMIiepaTyphl 3apsja.
Koncrpykuus asurarens PITT.

Paspen 6. JKukocTHbIe pakeTHbIe ABUraTe/ d. JKU/IKOCTHBIe paKeTHbIe [JBUTaTe/l .
3 5 Tpe6oBanus K Tormeam. IIporieccsbl npeobpa3oBaHusi TOMIMBA B KAMEPe CrOPaHMSL. 9 4 4 0 5 10
KoHcTpykimst BuraresibHON ycraHOBKU. CHCTeMbI TIOJauul TOIINABA.

Paspen 7. Cucremsl ynpasiieHus JIA. ['Mpockonyyeckye CUCTeMbl YIIpaB/ieHus].
3 5 VHepupanbHast CUCTeMa YIpaB/IeHus], IPUHLUN AelcTBus. [MpocTabuni3ipoBaHHast 17 8 4 4 9 10
nnarpopma. Criocobbl yrpaBieH s JaabHOCTBIO MOJIeTa.

3 5 Pa3paen 8. OcoGeHHOCTH yCTPOiCTBA M (DYHKIIMOHHPOBAHHUS PAKET PAa3HbIX KJ/IACCOB. 9 4 4 0 5 20
CoBpeMeHHbIe TPeOOBaHHs K pakeTaM M paKeTHbIM KOMILIEKCaM Pa3/IMuHOro Ha3HaueHHsl.

Bcero 3a 5 cemecTp 108 51 34 17 57 100

Bcero no gucuuninHe 108 51 34 17 57 100

3.2. JIaGopaTopHbIii NPaKTUKYM

Ne Homep 1 HanmeHOBaHue Oo0newMm,
Tema /1a00paToOpPHOro NpPakTHKyMa
n/n pasjena JUCLUANIHHBI ayj. yacos
1 Pa3gen 1. OcHOBBI TEOpUU JIaboparopHast pabora Nel. V3yueHue ycTpoiicTBa U 5
PeakTUBHOIO [IBIDKEHU. ¢dyukuponrposadus MBP (8K99).
7 Paspen 3. KOHCTpYKTHBHO - N3yuenne ycrpoticTBa v (GyHKLIMOHUPOBaHUS 4
KOMIIOHOBOYHbIe cxeMbl JIA. aBHALMOHHOM yIIpaB/sieMol pakeTsl P - 3C
3 Pa3men 5. PakeTHble fABuratenii |i3yueHue yCTpoucTBa U (hYHKITMOHUPOBAHUS 4
TBep/|0T0 TOTLIMBA. 3eHUTHOM yrpasisieMol pakeTsl "Top - M1"
4 Pasgen 7. Cucremsl yripaBieHusi (M3yueHue yCTpoHCTBa U (PyHKLMOHUPOBaHUS 4
JIA. TIPOTUBOTAHKOBOM yITpaB/isieMoi pakeTbl 9IM 14
Bcero 3a 5 cemectp 17
3.3. CamocronaTenbHast padora crygenra (CPC)
Homep n
Ne HaNMeHOBaHue Oo0neMm,
Copep)xaHue yueOHOro 3afaHus
n/n pasjena 4acoB
AVCIUILTHHBI
CucreMbl KOOpP/IMHAT, IPUMeHsIeMble [J1s1 OTIMCaHUs ABIKeHus JIA.
Pazpen 1. OcHOBBI PA > 1P A A
Yrbl, onpefie/isitoLye IOJI0KeHVe PaKeThl B [IPOCTPAaHCTBe.
1 |reopum peakTMBHOIO 10

TpaeKTopus To/eTa U MJIOCKOCTb CTpebObl. TAra v yaenbHbIM

JABVDKeHUA.
HUMITYJIbC pPaKeTHOI'O ABUIaTe/Is.

YpaBHEHUs [BMKEHUS paKeThl HA aKTUBHOM YUaCTKe T0JIeTa.
KoHeuHast CKOpOCTb PaKeThI 11a aKTUBHOM yuacTKe TI0/IeTa.
[Teperpy3ku, JeliCTByIOIIME Ha pakeTy, KO3 PUIMeHThI Teperpy3okK. 5
Pacrioniaraemble ¥ oTpeOHbIe Tieperpy3ku. MaHeBpeHHOCTh U
YTIPaB/IsieMOCTh PaKeThI.

Paspen 2. [Isrxenue
pakeT Ha TPAaeKTOPHHU.

6 24241




3 |Pasgen 3. Oco6eHHOCTH KOMITOHOBKH JTA pa3MuHOTO Ha3HAUEHWS. 9
KoHCTpyKTHBHO - KoHCTpYKTUBHBIE CXeMbI CyXUX U TOTVIUBHBIX OTCEKOB, 3/1eMEHThI
KOMIIOHOBOYHbIE CU/IOBOTO Habopa. AspoarHamuueckue cxeMsl JIA.
cxemsbl JIA.

AspoauHaMUuecKue U ra3oJuHaMuuecKre OpraHbl yIipaB/ieHusl.
Pa3pen 4. Opransl POA A p ynp

4 DABTCHS O deKTUBHOCTE Pa3TMUHBIX CTIOCOO0B yripaB/ieHus1. PysneBbie 5

yaIEeTaMH MallMHbI, UCTI0JIb3yeMBbIe [1Jis1 IPUBOAA OPTaHOB YIIPaB/eHUs.

P ’ VcTounuky sHepruu Jj1s py/ieBbIX MalliH.
Teepable pakeTHbIe TOTUIMBA. OCHOBHBIE TPeOOBAHKS K TOTUIMBAM.

Pasgen 5. PakeTHble
JByxXoCHOBHBIe TorMBa. CMeceBble TOI/IMBA. 3aBUCUMOCTb CKOPOCTH

5  |#mBuUraresnv TBepAoOro o 9

rOpeHus OT JlaB/eHUs U Hauya/lbHOW TeMIleparyphbl 3apsi/a.

TOIUIUBA.
Koucrpykius apurarens PITT.

Paspen 6. JKupkocTHble pakeTHble ABurarteny. TpeOoBaHUS K TOTIIMBAM.

6 [’KugkocTHble IMpoueccel Mpeobpa3oBaHus TOTIMBA B KaMepe CrOpaHusl. 5
pakeTHble ABurateny. | KOHCTPYKIMS ABUTaTe/bHON ycTaHOBKU. CHUCTeMBI 110/jaukl TOTLIMBA.

I'mpockonmyeckue cUCTeMBI yIipaBieHuys1. IHepLiyaabHas cucTeMa
Pazpen 7. Cucremsl o

7 pasnerst JTA yTIpaBJieHus], TPUHIIUI ielcTBUs. [MpocTabuni3upoBaHHast 9
yip ) ratdopma. Criocobbl yTipaB/ieHNs AaabHOCTBIO TIO/IETa.
Pazgen 8.

OcobeHHOCTH

8 YCTpOMCTBA U CoBpeMeHHbIe TPeOOBaHMS K paKeTaM U paKeTHBIM KOMIUIEKCAM 5
(OYHKUIIMOHUPOBAHUS |pa3/MUHOTO Ha3HAYeHUSI.
pakeT pa3HbIX
KJIaCCOB.

Bcero 3a 5 cemectp 57
4. ®OPMbI KOHTPOJISA OCBOEHUA NNCIIAUITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
12| 3 4 5 |67 8 9 |10 11 1213 14 15 |16|17
5 TexkK|Otu. no JIP|TexkK|AP| |Otu. ro JIP|TekK|[IP|Otu. no JIP Ortu. o JIP|TexK| P

YcinoBHble 0003HAUCHUS:

¢ TP — nuiarHoCcTHYecKas pabora;
e TexkK — BOIPOCHI /I/1sT TEKYII[Er0 KOHTPOJIS;
¢ Ortu. o JIP — otuet o JIP.

TeKymui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe HHTePBaJIbl B

crenyromux Gopmax:

e UArHOCTUYeCKas pabora;

® BOIIPOCKHI AJId TEKYILEr0 KOHTPOJIA,

e otuet mo JIP.

HpOME)KYTO‘lHaH dTTecTalud rMpoBOAUTCA B d)OpMaX:

¢ S5K3dMEH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. H. HoBukos, b. M. ABxumosny, B. E. BeliTuH. . OCHOBBI YCTPOICTBa M KOHCTPYMPOBaHHUS
JieTaTebHbIX arrapaTtoB. M.: MawmHocTtpoenue, 1991, 10 5k3.

2. JI. H. Bo13oB, B. C. Bensropckuii, C. H. EablH. . YCTpoHCTBO ¥ QyHKIIMOHMPOBaHKEe aBUALIMOHHOM
paketsl P-3C. CITI6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2018, 82 3Kk3.

3. C. H. EnbLuH. YcTpolicTBO U GyHKIMoHHpoBaHue pakeTbl 8K99. CIT6.BI'TY "BOEHMEX" um. 1. ®.
Ycrunosa, 2010, 79 3k3.

4. C. H. EnbiyH. . 3eHUTHBIN pakeTHBIN Komruteke "Top-M1". CIT6.BT'TY "BOEHMEX" uwm. []. ®.
YcruHoBa, 2015, 84 3k3.

5. C. H. EnpuuH. . [IpoTHBOTaHKOBBIN pakeTHbIN KoMruieke 9K14M ("Mamotka"). CIT6.BI'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2016, 134 3k3.

5.2. JlonionHUTeNbHAs IUTepaTypa Mo JUCLUIUIUHE:
He Tpebyercsl.

5.3. [lepuoguyeckue U3gaHus:
He TpeOyroTCs.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeoOOXOAUMBIX [1/IsT
OCBOEHUS! TUCIUTUIMHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — ®ynmamenTansHas 6udnuoreka BI'TY «BOEHMEX» um. [1.D.
YcruHoBa. — ®PyHpameHTanbHas oubnuoreka BI'TY « BOEHMEX» um. I.®. YcTHHOBA.

CorpeMeHHbIe MpodeccroHambHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3/iekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBas 3mekrpoHHas 6ubmoTeka Poccutickoro oHza
(byHIaMeHTalbHBIX HCC/IeJ0BaHMUIA.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOpPMaLMOHHBIN TIOPTa TEXHUYECKOTO perynvpoBaHusi: HopMmel, mpaBuia, CTaHAapTh
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - 5] TOCTos
cobcrBenHoi reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(opMalioHHbI# TOpTaa ITpaBoBOM MH(POPMALUH.
5.5. ITporpamMmHOe obecrieueHue:
He Tpe0yeTcs.

5.6. HdopmaloHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTUHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

1. Ay,E[I/ITOpI/ISI C YHMCJIOM MMOCaA0YHBIX MeCT He MeHbIIIe KO/IMUeCTBa O6yan-O]l[I/IXCH;
2. AYP P-3C (K13);

3. 3YP "Top-M1" (9M33);

4. TITYP "Mamorka" (9M14M);

5. YBP [T 8C992 (8K99).

6.3. IIpouee:

1. pabouee mMecTo TIperioJjaBaresisi, OCHaIleHHOe KOMITBIOTEPOM C IOCTYTIOM B VIHTepHeT;
2. pabourie MecTa CTY/IEHTOB, OCHAIIleHHbIE KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
I71s1 pabOTRI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.



ITpunoxenue 1
5 K paoueii mporpaMme AMCLUILIHHbI
YCTPOUCTBO 1 ®YHKIIMIOHUPOBAHMUE JIETATE/IBHBIX AITIIAPATOB

AnHoTanusa paboueii nporpaMMsl

Iucipnmuda YCTPOMICTBO U ®YHKIIMOHUPOBAHUE JIETATE/IBHBIX AIIIIAPATOB
ABJISIETCS JUCLIUIJIMHOM 00s13aTe/IbHOM YacTH 0/ioKa 1 rporpammel TOATOTOBKM M0 HarpaeieHuto 24.03.01
PaxemHble koMnaeKkcbl U KOCMOHA8MuKA. JIMCIUIIIHHA peanu3yeTcs Ha (dakynbTeTe A PakeTHO-KOCMHUeCKOM
texuukyd BI'TY "BOEHMEX" um. [1.®. Yctunora kadeznpoit A1 PAKETOCTPOEHUE.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-5 crocoOHOCTh UCTIOMb30BaTh COBPEMEHHBIE TOJX0/bI M METO/IbI PellleH|s TTPOodeCCUOHANBHBIX 33/ja4 B
00/1aCTH aBUALIMOHHOW U PaKeTHO-KOCMUYECKOW TeXHUKH, BK/IIOUAas yrpaB/ieHWe MPOeKTaMU CO3/[aHUs HOBBIX
00pa3oB TeXHUKY U YTUIU3ALWN YCTapeBIINX.

CojiepkaHue JWCLUIUIMHBI OXBaTbiBaeT KPYT BOIPOCOB, CBSI3aHHBIX C YCTPOWCTBOM U (YHKL[MOHHDOBaHUEM
JieTaTe/IbHBIX arrapaToB Pa3/IMUHOr0 Ha3HAYeHHsl.
WCC/Ie/IOBaHKI 00pa3Ij0B PaKETHOTO OPYIKUSL.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

Tekyuid KOHTPO/Ib YCIIeBaeMOCTH CTYEHTOB MPOBOJIUTCS B IMCKPETHBIE BDEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e BOMPOCHI /ISl TEKYIIIETO KOHTPOJIS;
e oruet o JIP.

HPOME)KYTOIIHHH dTTeCcTalUus ITPOBOAUTCA B (bopMax:
¢ 5S5K3dMeEH.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI
TpeyCMOTPEHBI JIEKIIMOHHBIE 3aHsATHsA (34 4.), 1abopaTopHbIi npakTHKyM (17 4.), camocTosTenbHasi pabora
cryzaenra (57 4).
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IIpunoxenue 2

. K paoueii mporpaMme AMCLUILIHHbI
YCTPOUCTBO 11 ®YHKIIMTOHUPOBAHMUE JIETATE/IBHBIX AIIIIAPATOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

TpyRoeMKOCTB,
HaumeHoBaHue padoThI Pexkomenjyemasi iMTeparypa uac
Paspen 1. OcHOBBI TeOpUH PEaKTUBHOIO /BH)KEHUS.
B. H. Horukog, b. M. ABXUMOBUY,
B. E. BeiiTuH. . OcHOBbI
CucreMbl KOOpAWHAT, IPYMeHsIeMble /1Sl ONTUCaHUs yCTpOWCTBA U KOHCTPYUPOBaHUsI
aBwkeHust JIA. Yriibl, onpesensrolye NoJIoKeHe JieTareJIbHBIX anmnapaTroB: M.:
pakeTsl B IIPOCTpaHCTBe. Tpaekropus rosera u MammmHoctpoeHnue, 1991 (1,2) 10
TJIOCKOCTB CTpenbObL. TSra U y/e/IbHbIA UMITYITBC C. H. EnbLiuH. YcTpoicTBO U
PaKeTHOIO JBUrareJis. (dyHK1MOoHMpOBaHUe pakeThl 8K99:
CII6.FI'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2010 (Bce)
Wroro no pasgeny 1 10
Pa3pen 2. /[IBvkeHue pakeT Ha TPaeKTOPHH.
YpaBHeHUs IBUKEHUS PaKeThl HA aKTHUBHOM Y4aCTKe
P A p y B. H. Horukog, b. M. ABX1MOBMY,
nosieta. KoHeuHast CKOpOCTb pakeThl [1a aKTUBHOM o
actke noseta. [leperpysku, JelCTBYIOLLIME Ha PAKeT B. E. Bevtrun. . OcHoBaI
i + | CPErPYy3KH, A YIOI p Y YCTPOMCTBA U KOHCTPYUPOBAHUS 5
k03 duIMeHTHI TTeperpy3ok. Pacmonaraemble 1 Cnr
notpeOHbIe Tieperpy3ku. MaHeBpeHHOCTb U JIeTATE/IbHBIX Arnaparos: M.
) MammHocTtpoenue, 1991 (2)
YTIPaBJIsieMOCTh PAKeThI.
Wrtoro no pasgeny 2 5
Pa3pen 3. KoHCTPYKTHBHO - KOMIIOHOBOUHBIe cxeMbl JIA.
B. H. HoBukos, b. M. ABx1mMoBHY,
B. E. BeiituH. . OcHOBBI
YCTPOMCTBA U KOHCTPYUPOBaHUs
JieTaTe/IbHBIX annaparoB: M.:
OcobeHHOCTH KOMITOHOBKH JIA pa3TMuHOro
MammHocTtpoenue, 1991 (1,2)
Ha3HauyeHUs. KOHCTPYKTUBHbBIE CXeMBbI CYXUX U .
JI. H. Bbri3os, B. C. Benbropckuu, 9
TOTUTUBHBIX OTCEKOB, 3JIEMEHThI CUJIOBOTO Habopa. o
C. H. Enb1juH. . YCTpOUCTBO U
AspoguHamuueckue cxemsl JIA. o
(yHKUHMOHMPOBaHHe aBUAl[MOHHON
paketnl P-3C: CII6.BI'TY
"BOEHMEX" um. [l. ®. YcTuHOBa,
2018 (Bce)
Wroro no pasgeny 3 9
Paszpgen 4. Oprasbl ynipaB/ieHUs pakeTaMH.
AspoariHaMUYeCcKUe U ra3ofjuHaMruyeCKre OpraHbl B. H. HoBukog, b. M. ABxumoBuu,
yrpaeneHusi. JH¢GHeKTUBHOCTE pa3MuYHbIX CriocoboB B. E. BeiiTuH. . OcHOBBI
ynpasJjieHusl. PysneBble MalllMHbI, UCII0/Ib3yeMble 151 yCTPOWCTBA U KOHCTPYUPOBaHUsI 5
TIPUBO/,A OPraHOB yIpaB/ieHus. VICTOUHUKY SHepruu Jjisl|  JieTaTeJ/IbHbIX anrnapaTtoB: M.:
PY/IeBbIX MallliH. MammHocTtpoenue, 1991 (2)
Wrtoro no pa3peny 4 5
Paszpgen 5. PakeTHble jBUrare/iy TBepAOro TOI/IMBa.
|
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TBep/ible pakeTHbIe TOTUTHBA. OCHOBHBIE TPeOOBaHHUS K C. H. EnpuyH. . 3eHUTHBIN 9
ToIIMBaM. /IByxoCHOBHBIe TOIuIMBa. CMeceBble pakeTHbIN Komruiekc "Top-M1™:
TOT/IMBA. 3aBUCUMOCTb CKOPOCTH ropenus ot fgaenenus | CII6.BI'TY "BOEHMEX" um. [I.
Y HayaJIbHOM TeMIiepatypsl 3apsija. KoHcTpykius @. YcruHoBa, 2015 (Bce)
asurarens PITT. B. H. HoBukos, b. M. ABx1imMoBHY,
B. E. BeiituH. . OcHOBBI
YCTPOKMCTBA U KOHCTPYUPOBaHUS
JieTaTe/IbHBIX annaparoB: M.:
MammHoctpoenue, 1991 (5)
Wroro o pasgeny 5 9
Pazgen 6. )KugkocTHbie paKeTHbIe JBUraTe /M.
B. H. Horukog, b. M. ABX1MOBMY,
JKuKOCTHBIE pakeTHbIe ABUrateid. TpeboBaHMs K o
B. E. Betitus. . OCHOBBI
ToruiuBaM. TTporjecchl mpeobpa3oBaHus TOTUTURA B .
o YCTPOMCTBA U KOHCTPYUPOBAHUS 5
KaMmepe cropaHusi. KOHCTpyKLYsI JBUTraTeIbHOU
JieTaTe/IbHBIX arnaparoB: M.:
ycTaHoBKU. CHCTeMbl TIOAa41 TOIUIMBA.
MaummHocTtpoenue, 1991 (5)
Wroro no pasgeny 6 5
Paspen 7. Cuctremsnl ynpassienus JIA.
B. H. HoBukog, b. M. ABXHMOBMY,
B. E. Beiitun. . OcHOBBI
YCTPOICTBA U KOHCTPYUPOBAHUSI
I'ipockomnuyecKkye CUCTeMbI YIIpaB/IeHUs. JleTaTe/IbHBIX armnapaToB: M.:
WHepuyanbHas cuctemMa yrpas/ieHus, MPUHLAT MarmmmHoctpoenue, 1991 (3,4) 9
neicTBus. I'upocTtabunmusrpoBaHHast miaaThopma. C. H. Enpius. . [IpoTUBOTaHKOBBIM
Crioco0sI yripaB/ieHust JaabHOCTBIO TI0JIeTa. pakeTHbIN Komuiekc 9K14M
("Mamotka"): CI16.BT'TY
"BOEHMEX" um. [I. ®. YcTHHOBa,
2016 (Bce)
Wroro o pasgeny 7 9
Pa3gen 8. Oco0eHHOCTH YCTPOMCTBA U (PYHKIIHOHHUPOBAHUS PAKeT Pa3HbIX KJIACCOB.
B. H. HoBukos, b. M. ABX1MOBUY,
B. E. BeiituH. . OcHOBBI
CoBpeMeHHbIe TPeOOBaHUS K PAKeTaM U PAKETHBIM .
YCTPOMCTBA U KOHCTPYUPOBaHUs 5
KOMILJIeKCaM pa3/IMuHOro Ha3HaueHusl.
JieTaTe/IbHBIX annaparoB: M.:
MammHocTtpoenue, 1991 (6,7)
Wroro no pasgeny 8 5
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IIpunoxenue 3
. K paoueii mporpaMme AMCLUILIHHbI
YCTPOUCTBO 1 ®YHKIIMOHUPOBAHUE JIETATE/IbHBIX AIIIIAPATOB

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

e oTuer 1o JIP;

*  BOIIPOCHI /IJIs1 TEKYIIIETO KOHTPOJIS;
e DK3aMeH.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Otuer o JIP

B mporjecce BbINOHEHHS J1Ta00PAaTOPHBIX pab0T CTyAeHThl pab0oTaroT ¢ 00pa3liaMH paKeTHOM TeXHUKH,
PacIioyioyKeHHbIMU B Kiacce Kadeapsl Al.
3ammra 1abopaTopHBIX paboT OCYILeCTBIISETCS B BH/e OTBETOB Ha BOTIPOCHI ITPETIo/jaBaTesisi 0 YCTPOHCTBY U
NpyHOUINaM (QyHKLMOHUPOBaHHUs M3ydyaeMoro oopasija. OTBeTEI JO/KEH COMPOBOXKAATHCS 1eMOHCTpaLe
3JIEeMEHTOB KOHCTPYKLIMY C UCII0/Ib30BaHUEM MMEIOLLer0Cs U3 eHs.
Kputepuu orjeHrMBaHUA BbINOIHeHus JIP:
«CI,aHO» - IAHO He MeHee 75% BepHBIX OTBETOB Ha BOMPOCHI NperojaBare’is;
«He CA,aHO» - TIPaBWIbHBIX OTBETOB MeHee 75%.
ITpumeps! 3af:aBaeMbIX BOIIPOCOB cogepxkarcs B YMK no gucuuriige.

Bonpocs! /A TeKyiero KOHTPoJis

Bompockl 33/1a10TCst BCeH ayIMTOPYH C T1eJTbI0 OIIEHKH OCBOEHHs yueOHOTo Matepuaa Mpe/blIyIiero
paszierna mporpamMMbl JUCHUTTUHBL. KOHTPObHOe MepOTIpUSATHE CUMTAETCS BBITIOJTHEHHBIM TIPY TIOTYYeHUN
TPaBWJIBLHOTO OTBETa Ha BOMPOC MperozaBaTess.
[TepeueHb BOTIPOCOB [i/1d TEKYIL|Er0 KOHTPOJIS NpeZcTaBaeHbl B Y MK AHUCLUITUHBIL.

JK3aMeH

[oryckoM K 3K3aMeHY SIB/ISIETCS BBITTOJTHEHME U YCTIeITHasT 3aljUTa BCeX JJabopaTopHBIX PaboT.
OO0yuatoruiicst IMeeT MpaBo Ha MoJyueHrue MUHUMA/TBHOMN TOJI0KUTETbHOMN OLeHKH MPH YCJIOBUH YCIIEIITHOTO
TPOXOXK/IEHUSI TEKYIL[ETO KOHTPOJISI YCIIEBAEMOCTH B (POpMe AUarHOCTHUECKOH paboThl B COOTBETCTBUU C
rpadukom paszena 4.
OreHKa 3a 5K3aMeH BBICTaB/ISIeTCS [10 pe3y/ibTaTaM OTBETOB Ha 5K3aMeHal[MOHHbIE BOIIPOCHI, [IepevyeHb
KOTOpBIX IpezcTasned B YMK quciunivHbL.
KpuTepuu orieHUBaHUS:
- IpaBUJ/IbHBIE MO/IHbIE K YeTKUE OTBETHI Ha BCE BOTMPOCHI MPerojaBare/is, IpU 'paMOTHOM MpeJCTaB/IeHH, —
«OTJIMUHO»;
- [IpaBU/IbHbIE, HO HEZI0CTaTOYHO IO/IHbIe Y YeTKHe OTBEThI Ha [10CTaB/IeHHbIe TIpero/iaBaresieM BOIPOChl —
«XOPOIIO»;
- TIPaBUJIbHBIE OTBETHI Ha OOJIBIITYIO YAaCTh TIOCTAB/IEHHBIX BOMPOCOB MPY HEJIOCTATOUHOM TOJTHOM UX
OCBelleHUU — «y[0BJIETBOPUTENBHO»;
- HETIpaBUJ/IbHbIE U HEMOJTHbIE OTBETHI Ha MTOCTaB/IeHHbIE NPernoaBaTesieM BONpPOChl —
«Hey[IOB/IETBOPUTEJILHO».
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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3 5 Paspen 1. OcHOBEI TeOpHH PeaKTUBHOIO 19 9 4 5 10 10 Otuer o
JABVDKEeHMSI. JIP
Bormpocs!
3 5 Paspen 2. /IBukeHue paker Ha 1 6 6 0 5 20 Jilji:
TPaeKTOpHH. TeKyILero
KOHTDOJA
3 5 Paspen 3. KoHCTPYKTHBHO - 17 8 4 4 9 10 Ortuer 1o
KOMIIOHOBOYHBIE cxeMbl JIA. JIP
Bormpocs!
3 5 Paspen 4. Oprans! ynipaB/ieHus 9 4 4 0 5 10 Jilji:
pakeTaMu. TeKyILero
KOHTDOJA
3 5 Pa3pen 5. PakeTHbIe ABUTaTe/I! 17 8 4 4 9 10 OrtyeT 110
TBepAOro TOIUIMBA. JIP
Bormpocs!
3 5 Paspgen 6. )KuKocTHbIe paKeTHbIe 9 4 4 0 5 10 TSt
ABHUraTe/H. TeKyILlero
KOHTPOJA
3 5 |Pa3gen 7. Cucremsl ynpassieHus JIA. 17 8 4 4 9 10 OTI;;; 1o
Pazgen 8. Oco0eHHOCTH yCTPOHCTBA H BOHJP;;)CH
3 5 |pyHKIHOHMPOBaHMSA PAKeT Pa3HbIX 9 4 4 0 5 20 i
TeKyIL|ero
KJ/IaCCOB.
KOHTDOJIA
Bcero 3a 5 cemecTp 108 | 51 | 34 17 57 100
Bcero mo AuCIUILUIHHE 108 | 51 | 34 17 57 100
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Kputepuu oneHuBaHus

OIIK-5
Bonpocbl omKkpbimoz2o muna:
Ne 1
IIpu nyockoM B KeHMe B BepPTUKA/IbHOM IJIOCKOCTH YTOJI TaHTaXka — 3TO
YTOJ1 MeXAY
Ne 2
[Teperpy3ka, felicTByroLasi Ha JIA B moJieTe, 3TO OTHOLIEHHE
Ne 3
Ocob6eHHOCTH a3pOJUHAMUUECKON CXEMBI «YTKa»?
Ne 4
Kaxyro dyHKIMIO BBINOHSAOT POJIJIEPOHbI?
Ne 5
Yem onpeesnisitoTcst IOTpeOHbIe TIeperpy3Ku Npy JBrkeHnn 3YP?
Ne 6
banaHCcHpoBOYHBII pe)XHUM T1071eTa pakeThl BBITIOJHEHHOM 110 CXeMe «yTKa»
- TpebyeT
Ne 7
JIA GyzeT cTaTuuecky yCTOWYUBLIM, eCJIH,
Ne 8
AxcenepomeTp — 3T0 prbOp /151 U3MEPeHUsI
Ne 9
Merto/, NOroHY NpeArioiaraeT, 4To
Ne 10
Mertog HaBefieHHd 110 3-M TOYKaM IIpeAriosaraet, 4To
Bonpocbl 3akpbimo2o muna:
Ne 1
Kaxkas cucteMa KOOpJMHAT UCIIO/IB3YeTCS [i/1s1 aHaIu3a CUI U MOMEHTOB
JeicTByromux Ha JIA.
a - 3eMHas CTapToBas;
0 - CKopoCTHas;
B - CBfI3aHHasl.
Ne 2
Yron ataku — yros Mexxay poJjofbHO# ockio JIA u:
a - HarpasJ/IeHMeM BeKTopa CKopocTu JIA;
0 - HampaB/IeHHUEM CHJIbI TSDKECTH;
B - HalpaB/ieHHeM CTapTOBOTO FTOPU30HTa.
Ne 3

MaHeBpeHHOCTb — 3T0 CrIocoOHOCTh JIA ABUTATHCS:
a — M0 KPUBOJIMHENHOM TPaeKTOpUY;
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0 — 10 33/1aHHOM TPAaeKTOPHH;

B — pearvpoBaTh Ha KOMaH/bI OriepaTopd.

Ne 4
[Jns kakoro tuna 3apsga PATT nnomags ropsiijeii moBepxHOCTH
CyLL|eCTBeHHO lepeMeHHa:

a — KaHaJIbHOTO TOPEeHUs C KOMITeHCal[|el 10 TopIiaM;
0 — KaHa/JbHOIO I'OPEeHMUS;

B — 30HTHUYHOIO 3apsia.

Ne 5
(DyHKL[I/H'O TOrepeyvHbIX 3JIEMEHTOB CHUJ/IOBOT'O Ha60pa B TOIVIMBHBIX 6aKaX
PakeT BBITIO/IHAROT:
a — CTPUHTepHI;

0 — JIOH)XEepOHBI;

B — IITIaHT'OYThI.

Ne 6
Pacnionaraemelie neperpysku npu ApwxeHuu 3YP onpeenstoTcs:

a — MPOYHOCTHI0 KOHCTPYKILIWY;
0 — CKOpPOCTBIO IBVXKEHUSI PAKETHI;

B — METO0M HaBe/leHHs.

Ne 7
®opmyina LInonkoBCKoOro onpepesnser —

a — KOHEUHYI0 CKOPOCTh PaKeThl;
0 — vJeabHYIO CKOPOCTb PAKeThI;

B — KpeCepCcKyro CKOPOCTh PAKeThl.

Ne 8
B 3YP BbINo/sHEHHOM 10 «HOpPMaAbHOW» a3pOJUHAMUUECKOUN CXeMe,
KPBUIO CO3JaeT:
a — IOLEMHYIO CUITY;

60— MOABEMHYIO U YITPABJ/IAOIIYIO CHUJ/IBI;

B — IIOALEMHYIO CHJIY U YIIPaB/ISIOLIUNA MOMEHT.

Ne 9
Pynu — oprafbl CUCTeMBI yTIpaB/ieHus1, 00ecrieunBarolye yrpapieHue

a — 10 YI/Iy aTaky;
6 — 10 yI/IaM aTaku U PhICKaHbS;
B — [0 YI/Iy KpeHa.

Ne 10
AspogyHaMHUUeCKUI LITaDHUPHBIA MOMEHT PyJIsi OIpe/le/IseTCs:
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a — TJIOLIAZIbIO PYJIs;
0 — reomeTpuuecKoi hopmoii pysis;

B — PAcCIi0JIOKEHHWEM OCH TTOBOPOTA PYJis.
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