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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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI

PAKETHAA TEXHUKA
Hanpagnienue/cnenuaibHOCTb 24.03.01 PakeTHble KOMILJIEKCHI U KOCMOHABTHKA
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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

A3 KOCMUWYECKMUE AIIITAPATBI 1 IBUT'ATE/IA

3aBenyroumii Kadeapoii Babyk B.A., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
PAKETHASA TEXHUKA

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
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

IICK-2/23.1 — crocoOHOCTh OCYIIECTB/IATh TEXHUUECKOE COMPOBOXK/EHWE CO3/IaHUs pPa3rOHHBIX OJIOKOB
PaKeT KOCMUUECKOT0 Ha3HaueHUs, MeXKopOUTa/IbHBIX OYKCUPOB

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-2/23.1

3HAHUS:

COCTOSIHMe U TIepPCHeKTUBbI pa3BUTHSI KaK paKeTHOW TeXHWKU B LleJioM, TaK U OT[eNbHbIX ee
HarnpaB/eHuH;

TeXHUUECKHEe XapaKTePUCTUKU U KOHCTPYKTHUBHbIE 0COOEHHOCTH paKeT Pa3/IMUHOI0 Ha3HAueHus;

- Ha YPOBHE BOCIIPOM3BEJeHUS:

CUMBl U MOMEHTHI, JeucTByrolque Ha JIA B monerte; cBeleHUs U3 AUHAMUKU mosieta JIA; cuctembl
yTpaBJieHus [BKeHreM JIA U HazeMHOe 000py/j0BaHMUE;

- Ha YPOBHE MMOHWMaHUS:

0Cco0eHHOCTH yCTPOiCcTBa U (YHKLMOHUPOBAHHUS OTAENbHBIX 3JIEMEHTOB KOHCTPYKLIMU; O0COOEHHOCTH
paboTHI 371eMeHTOB KOHCTPYKLMY CUIOBOTO Habopa kopmyca JIA;

YMeHUs:

MPOBO/IUTh aHA/U3 TIPOLIECCOB, COTMPOBOXKZAAIOMMX paboty u3genuii PKT U UX 371eMeHTOB TIPH WX
9KCIUTyaTaluy ;

- TIpPaKTHUYeCKUe:

CaMOCTOSITeNIbHO pa3dupaTbCs C yCTPOMCTBOM W (YHKLMOHUDOBAaHWMEM 371eMEHTOB KOHCTPYKLMA
U3eMui U UX CUCTeM;

HABbIKU:

[IOHMMaHWe TPUHUMAaeMbIX U pear3yeMblX KOHCTPYKTMBHBIX peLIeHWH, NMOHUMaHWe yCTPOUMCTBA U
(hYHKIIMOHUPOBaHUS U3[e/TAH B 11€/IOM U UX CUCTEM.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmaa PAKETHAS TEXHUKA siensieTcst ANCLHUTUTMHON YacTH, ¢GopMupyemMoit
y4acTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMMbl MOATOTOBKY 110 HarpaBsieHuto 24.03.01
Pakemmble koMniekcbl U KOCMOHABMUKA.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA, COIIPOTUB/IEHUE MATEPUAJIOB, TEOPETHUUYECKASI MEXAHUKA,
OU3NKA, TEXHOJIOTYA KOHCTPYKIIMOHHBIX MATEPUAJIOB.

Cojiep>kaHWe [JMCIUILIMHBI ~ SIBASIETCS  OCHOBOW /i1 ocBoeHusi jucuuiviiH: MW CIIBITAHUE
JJIEMEHTOB KOHCTPYKIIMM PKT, OCHOBbI KOHCTPYUPOBAHUSI KOCMMUECKHUX
ATITIAPATOB, IIOJTOTOBKA K IIPOIIEAYPE 3AIIUTBI M 3ANIUTA BBIITYCKHOM
KBAJTMOGUKAIITMOHHOWM PABOTHI.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

¢ OIIK-1 — CniocobeH PUMEHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MaTeMaTU4yeCKOro aHa/lr3a U MOJle/TMPOBaHUsl, TEOPETUUYEeCKOTO 1 SKCIIePUMEHTaIbHOTO UCC/Ie/JOBaHKS B
rpodhe CCUOHATLHOM JiesITeTbHOCTH



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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Pa311en 1. OCHOBHBIE NOHATHS TeOPHH PeaKTHUBHOIO ABH)KeHUH. IInockocte c’rpenbﬁm u
3 5 TpaekTopusi. CHCTeMbl KOOP/IMHAT U YIJIbI, ONpe/ieIsiiol1ie M0/I0KeHHe paKeThl B 15 7 2 5 8 10
npoctpaHcTe. Tsra u yzienbHsli umyasc Y.
Paspen 2. [IBH)KeHHe PAKeT 110 TPAeKTOPHUH. YDaBHEeHNsl JIB)KEHHUs PAKeThI Ha aKTHBHOM
3 5 yuactke nosieta. KoHeuHast CKopocTh pakeTbl [1eperpysku, JeiicTByOL1e Ha paKeTy, 16 3 3 0 13 20
K03 duLMeHTHI neperpy3ok. Pacrionaraemele 1 motpeGHbIe reperpy3ku. MaHeBpeHHOCTb U
YTpaB/isieMOCTb PaKeThl.
Paszpen 3. KOHCTPYKTHBHO - KOMIIOHOBOUHBIe cxeMbl JIA. Oco6eHHOCTH KOMIOHOBKH JIA
3 5 pasIMyHOro HasHaueHus. KOHCTPYKTHBHBIE CXeMbI CyXHX U TOIIMBHBLIX OTCEKOB, 3/IeMEHTBI 14 6 2 4 8 10
cu1oBoro Habopa. A3poJruHaMUUecKue cxembl JIA.
Paspen 4. Oprassl ynpas/ieHus pakeTaMu. A3poJHaMUYecKHe U ra3ojHaMIiecKie
3 5 opraHsl yrpae/eHusi. DGpeKTUBHOCTb pa3IUUHBIX COCOO0B ynpas/eHus. PyneBble MalllMHbI, 10 2 2 0 8 10
HWCI10/1b3yeMble [/ TIPUBOJA OPraHoB YIIPpaBI€HUs. VcTounuku SHEPruu JJjis py/eBbIX MalllH.
Paspen 5. PakeTHblIe JBHraTe/Id TBepP/0ro TOILUIMBA. TBep/ble pakeTHbIe TOI/IMBA.
3 5 OCHOBHBIE TpeﬁOBaHl/IH K TOI/IMBaMm. ,ﬂByXOCHOBHbIE ToruBa. CMeceBbie TOTIUBA. 14 6 2 4 8 10
3aBHCHUMOCTh CKOPOCTH IrOpeHus OT JaB/IeHUs U HavabHOW TeMIiepaTypsl 3apsja.
Koncrpykuus asuratens PATT.
Paspen 6. JKupkocTHble pakeTHble ABurareu. TpeGoBaHus K ToriBam. ITporieccel
3 5 rpeo6pasoBaHusi TOMIMBA B Kamepe cropatusi. KOHCTPYKLs JBUraTe/IbHOM yCTaHOBKH. 10 2 2 0 8 10
Cucrembl T1I04a4¥ TOIIMBA.
Paspen 7. Cucremsl ynpas/ieHus JIA. ['Mpockonyyeckye CUCTeMbl YIIpaB/leHusl.
3 5 VIHepijiianibHasi CHCTeMa yIpaB/eHusl, TPUHLKI feficTBust. ['MpocTabunusupoBaHHas 13 6 2 4 7 10
narpopma. Criocobbl yrpaB/ieHns JaabHOCTBEO T0JIeTa.
3 5 Pa3paen 8. Oco0eHHOCTH yCTpOiiCTBa M (PYHKIIMOHHPOBAHHUs PAKeT PAa3HbIX K/IACCOB. 16 2 P 0 14 20
COBpeMeHHBIe Tpe6OBaHI/lﬂ K pakeTaM 1 pakeTHbIM KOMILJIEKCaM pa3/IMYHOIro Ha3HaYeHUs.
Bcero 3a 5 cemecTp 108 34 17 17 74 100
Bcero no gucuuninHe 108 34 17 17 74 100
3.2. JTaGopaTOpHBIi NPAKTHKYM
Oo0neMm,
Ne Homep 1 HauMeHOBaHue
Tema naﬁopaTopﬂoro INPpAaKTUKYMa dyAa.
n/n Pa3jesia JUCITUII/IHHbI
yacoB
1 Pa3gen 1. OcHOBHBIE TOHATHSA Vi3yyeHue ycTpoiicTBa U (yHKLIMOHUPOBAHUS 5
TEOPUM PeaKTUBHOTO JBIDKEHHs. |JBYXCTyIeHuaTol Oa/utncTiueckoi paketsl. BP 8K99
7 Paspen 3. KOHCTpYKTHBHO - N3yuenne ycrporicTBa v GyHKLIMOHAPOBAHUS 4
KOMIIOHOBOYHbIe cxeMbl JIA. aBUALMOHHOM yIIpaB/sieMoi pakeTsl P - 3C
3 Pasgen 5. PakeTHble gBUraresv N3yuenue ycTpoicTBa U GyHKI[MOHUPOBAHUS 4
TBep/|0T0 TOTLIMBA. 3eHUTHOM yripaBsiisieMor pakeTsl "Top - M1"
4 Pa3,qe11 7. Cucremsl YyIipaB/I€HHA I/I3y‘JEHI/Ie YCTpOﬁCTBa u (I)YHK]_[I/IOHI/IPOBEIHI/IFI 4
JIA. TIPOTHBOTAHKOBOM yIIpaB/isieMoit pakeTsl 9IM 14
Bcero 3a 5 cemectp 17
3.3. CamocronaTenbHast padora crygeura (CPC)
Homep n
Ne HanMeHOBaHHe OoneMm,
Cojep>xaHue yueOHOro 3a/jaHus
n/n pa3aesia JacoB
AUCHHUMII/IUHBI
Pazgen 1.
OcHoBHbIe noHATHUA ([110CKOCTD CTpenb6LI " TPAEKTODUA. CucreMbl KOOpAHWHAT U YIJIbI,
1 T€OpUHn orpezeJisroiniye 1oJjIoXKeHre pakKeThbl B TPOCTPAHCTBE. Tsara n y,qem)an‘/'I 8
PeakTUBHOTO umrysnsc Y.
ABWDKeHUA.
2 Pa3,qe11 2. ,Z[BI/I)KEHI/IE PakKeT 10 TPAa€KTOPHH. ypaBHeHI/IH ABVDKEHHWS DAKeThI Ha 13
,Z[BI/I)KEHI/IE PakKeT I10 |aKTUBHOM Yy4adCTKe I10J1eTa. Koneunas CKOPOCTb PAKeThbl Ha dKTUBHOM
6 24115




TpaeKTOpUHU. yuacTke 1iosieTa. [leperpy3ku, JeCTBYyOIHe Ha pakeTy, KO3 dHUI[eHTI
neperpy3ok. PacrosiaraeMbie ¥ IOTPeOHbIE MEPErpy3KH.
MaHeBpeHHOCTb U1 YIIPaB/sieMOCTb PaKeThl.
Pasgen 3.
Oco6eHHOCTH KOMITOHOBKY JIA pa3mMuHOro Ha3HAUeHUsl.
KoHCTpyKTHBHO -
KoHCTpYKTHUBHBIE CXeMBI CyXHUX U TOIJIUBHBIX OTCEKOB, 3/IEMEHTHI 8
KOMIIOHOBOYHbIEe
CHIOBOrO Habopa. AspoauHaMuueckue cxembl JIA.
cxemsbl JIA.
AspoanHaMUueCcKUe U ra3oJuHamMuuecKre OpraHbl yIipaB/ieHusl.
Pazpen 4. Opranbl por A p yrp
DABTCHS ObheKTUBHOCTD Pa3/IMUHBIX CIIOCO0O0B yrpasyieHus. PyeBbie MalllHBbI, 8
yallzeTaMH WCII0/Ib3yeMble ZIjisi IPUBOZIAa OPTaHOB yIipaB/ieHus. VICTOUHUKY 3HepPTruu
P ’ JL/IS1 py/IEBBIX MallllH
Teepable pakeTHbIe TOTUIMBa. OCHOBHBIE TPeOOBaHUS K TOTUIUBAM.
Pasgen 5. PakeTHble
[ByxocHOBHbIe TorTMBa. CMeceBble TOTIIMBA. 3aBUCUMOCTb CKOPOCTH
JIBUraTre/v TBePAOro . 8
FOpeHUs OT JlaB/eHUs U HauaJlbHOU TeMIleparyphl 3apsja. KoHCTpyKuys
TOIIMBA.
neurarenst PIATT.
Pazgen 6.
SKIIKOCTHBIE TpeboBaHus K TorutBaM. IIporieccel peobpa3oBaHus TOTUTUBA B
HKQTHLIG KaMmepe cropaHusi. KOHCTpPyKLUS [BUTaTelbHOU yCcTaHOBKU. CUCTEMBI 8
p ro/lauy TOTL/TUBA.
[IBUTATe/IN.
I'pockonuueckue CUCTeMBI yIipaB/ieHus. VIHepLiaibHas cucTeMa
Pazgen 7. Cucremsbl N
pasnerst JTA yTIpaBJIeHus], TPUHIUI JlelcTBUs. TrpocTabunM3upoBaHHast Tiatdopma. 7
yrip " |Crioco6bl yripaB/ieHus AabHOCTBIO TIO/IETA.
Pazgen 8.
Oco6eHHOCTH
YCTPOMCTBa U CoBpeMeHHbIe TPeOOBaHMS K pAaKeTaM U PaKeTHBIM KOMIIEKCAM 14
(hYHKIIMOHUPOBAHUS | Pa3/IMYHOTO Ha3HAUEHMUS.
pakeT pa3HbIX
KJIaCCOB.
Bcero 3a 5 cemecTp 74
4. ®OPMbI KOHTPOJIAA OCBOEHUA NTNCIIUITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1 2 3 4 5 |67 8 9 |10/11 12 13 14 15 16|17
OTtu. o
TexkK TP TexK|JP| |Otu. o JIP|TekK|AP| |Otu. no JIP| |TekK|Otu. o JIP|[P|3au.

YcnoBHBIE 0003HAUEHUS:
o [IP — auarHOCTHUECKasi paboTa;
o TekK — BOIMPOCHI /i/Ist TEKYILIETO KOHTPOJISL;
e Ortu. 1o JIP — otuer o JIP;

® 3a4. — 3ay4erT.

TeKy]].[Plﬁ KOHTPOJIb YCII€EBAE€MOCTH CTYAE€HTOB IIPOBOJWUTCA B INCKPETHLIE BDEMEHHBLIE MHTEPBAJ/IbI B

cnemyronux dhopMax:

e UWArHOCTUYECKas paboTa;
e BOIMPOCHI /I TEKYIIIET0 KOHTPOJISL;

e otuet 1o JIP.

IIpomMesKyTouHasi arTecTanus IPOBOAUTCS B popMax:

® 3dyeT.
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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
K paoueii mporpaMme AMCLUILIHHbI
PAKETHASA TEXHUKA

AnHoTanusa paboueii nporpaMMsl

Mucuynmuia  PAKETHASI TEXHUWKA  siBasgercss  AWCUMIUVIMHONM — 4YacTH, (opMHpyeMoi
y4YacTHHKAMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, MporpaMmbl MOATOTOBKY I10 Harpaeienuio 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:
ITICK-2/23.1 ciocoGHOCTb OCYIECTB/IATh TEXHUUECKOE COTPOBOXKIEHME CO3ZIAHHUSI PA3sTOHHBIX OJIOKOB pakKeT
KOCMHYECKOTO Ha3HAUeHHsI, MEXKOPOUTATBLHBIX OYKCHUPOB.

Co,qepx(aHHe AUCLUIT/IMHBI OXBAaTbIBA€T KPYT' BOITPOCOB, CBA3dHHBIX C yCTpOﬁCTBOM nu CDy'HKL[I/IOHI/IpOBaHI/IEM
PakeT pa3/;IMuUHOI'O Ha3HAYeHUA.

[TporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/leiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[€HTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cenyonumx popmax:
e UArHOCTUYeCKas pabora;
*  BOIPOCHI /IS TEKYIIeTO KOHTPOJIS;
e otuer 110 JIP.

HpOME)Ky'TO‘lHaH dTTecTalusa rMpoBOAUTCA B Cl)OpMaX:
e 344eT.

OO611as  TPYZI0EMKOCTh OCBOEHUsSI JUCLMIUIMHBI cocTaBiseT 3 3.e., 108 u. TIporpamMMol JUCIUIJIHHEL
TIpeAyCMOTPeHHI JIeKLMOHHBIe 3aHsTus (17 4.), naboparopsslii npaktikym (17 4.), camocTtositesibHast paboTa
cTypeHTa (74 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
PAKETHASA TEXHUKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 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.

H TpyRoeMKOCTB,
auMeHOBaHUe PadoThI PexomeHjjiyemas 1uTeparypa ac.
Paspen 1. OcHOBHBIe NOHATHUS TEOPUH PeaKTHBHOIO ABYDKEHMSI.
C. H. EnbLiuH. YcTpoWCcTBO U
(yHKLIMOHMPOBaHUe paKeThbl
8K99: CIT6.BI'TY "BOEHMEX"
ITnockocTh cTpenbObl U TpaekTopus. CUCTEMBI KOOPAMHAT . J. ©. yemarosa, 2010 (sce)
Y yI7bl, ONIpeJie/IsitolLYe TT0JI0KEHUE PaKeThl B B. H. Hosuxos, B'UM ) 8
o AsxuMoBuy, B. E. BelTuH. .
MpOCTpaHCTBe. TAra u yenbHbI UMITy/IbC Y. .
OCHOBBI yCTpPONCTBa U
KOHCTPYMPOBaHUS JleTaTeTbHbIX
aririaparos: M.:
MarmmHoctpoenue, 1991 (1,2)
Wroro no pa3geny 1 8
Pa3pen 2. [IBvkeHHe pakeT 10 TPaeKTOPHH.
[ BrDKeHUe pakeT 0 TPaeKTOPUH. YPaBHEHUS [IBUKEHHUS B. H. HoBukos, b. M.
pakeThl HAa aKTHUBHOM y4acTKe mojieta. KoHeuHas ckopocTs | ABxumoBHY, B. E. BeliTuH. .
pakeThbl HAa aKTUBHOM yuacTKe mosieta. Ileperpysku, OCHOBBI yCTPOICTBA U 13
JlefICTByIOLL[MEe Ha PaKeTy, KO3((PULIMeHTHI Teperpy3ok. KOHCTPYMPOBAHHS JIeTaTeTbHbIX
Pacrionaraemble ¥ oTpeOHbIe TIeperpy3KHu. anraparos: M.:
MaHeBpeHHOCTD 1 YTIPaB/IsieMOCTb PaKeThl. MarmmHocTpoenue, 1991 (2)
Wroro no pasgeny 2 13
Pazpgesn 3. KOHCTPYKTMBHO - KOMIIOHOBOUHBIe cxeMbl JIA.
JI. H. be13oB, B. C. Benbropckuid,
C. H. EnpuyH. . YCTPOUMCTBO U
(hyHKIIMOHUPOBaHUe
aBHalMOHHOH pakeTs! P-3C:
OcobenHoctr KoMIToHOBKH JIA pasznmuuHoro Ha3HaueHusi. |CII6.BT'TY "BOEHMEX" um. /1.
KoHCTpyKTUBHBIE CXeMBbI CYyXUX U TOIUIMBHBIX OTCEKOB, @. YcruHoBa, 2018 (Bce) 8
3JIEMEHTBI CUI0BOr0 Habopa. A3poUHAMUYECKHE CXEMBI B. H. HoBukos, b. M.
JIA. Asxumosnu, B. E. BeiTuH. .
OCHOBBI yCTPOMICTBA U
KOHCTPYMPOBAHUS JIeTaTeIbHbIX
anmnaparos: M.:
MarmHoctpoenue, 1991 (1,3,7)
Wroro no pasgeny 3 8
Paspen 4. OpraHsl ynpaB/ieHHUs1 paKeTaMH.
B. H. HoBukos, b. M.
AspofvHaMHUecKye U ra3ofiiHaMuueCcKre OpraHbl o
yrnpae/eHusi. J$H¢$eKTUBHOCT pa3MWYHbIX CrIocoO0B ApxumoBu, B. E'UBeHTHH' )
yrpaB/ieHusi. PysieBble MalllMHbI, UCMOIb3yeMble J1/1s OCHOBBI yCTPOHCTBA 1 8
TIPUBO/,A OPraHoB yIpaB/ieHus. VICTOUHUKY SHepruu Jj1st KOHCTPYHMpOBAHHA ?ETa_Tem’HbIX
DY/IEBLIX MAIIIHH anmnaparos: M.:
MariumHocTpoenue, 1991 (2,3)
11 24115



Wrtoro mno paspeny 4

Paszpgen 5. PakeTHble JBUrare/y TBepAOro TOI/IMBA.

TBep/bie pakeTHbIe TOTUHBA. OCHOBHBIE TPeOOBaHMUS K
TOT/IBaM. /IByX0CHOBHBIe TorBa. CMeceBble TOMJIMBA.

C. H. Enp1yH. . 3eHUTHBIN
pakeTHbIN Komriekc "Top-M1":
CII6.BI'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2015 (Bce)

B. H. HoBukos, b. M.

3aBUCUMOCTb CKOPOCTH TOpPeHUsI OT AaBJ/IeHUsI U N 8
. AsxuMmoBuy, B. E. BeuTuH. .
HavaLHOU TeMriepaTryphbl 3apsijja. KoHCTpyKLYs ABUTaTest .
PIITT OCHOBHI yCTPOUCTBA U
' KOHCTPYUPOBAHUsI JieTaTe/IbHbIX
anmnaparos: M.:
MarmmHocTtpoenue, 1991 (5)
Wroro no pa3geny 5 8
Paszgesn 6. )KuKocTHBIe paKeTHbIe JBUraTe/IM.
B. H. HoBukos, b. M.
ApxumoBuy, B. E. BeliTuH. .
Tpeboranus K TormBaM. ITpotieccel mpeobpa3oBaHust .
o OCHOBBI yCTPOKCTBA U
TOT/IBA B Kamepe cropaHusi. KoHCTpyKLys ABUraTenbHOU 8
KOHCTPYUPOBAHUsI JieTaTe/IbHbIX
ycraHoBKU. CHCTeMbI TI0AA4YX TOTUIHBA.
anmnaparos: M.:
MaruHocTtpoenue, 1991 (5)
Urtoro no pasgeny 6 8
Paspen 7. Cucremsbl ynpas/jieHus JIA.
B. H. HoBukos, b. M.
Asxumosuu, B. E. BeiTuH. .
OCHOBBI yCTPOMCTBA U
KOHCTPYHUPOBAHUS JIeTaTeTbHbBIX
I'ipockomnuueckue cucTeMsl yripaBieHusi. IHepLyanbHas armapaTo: M.:
cucTeMa yIipaB/ieHusl, IPUHLIUI AelCTBUS. L
yrip » TPHHLWT 7 MarmHoctpoenue, 1991 (4) 7
I'mpocTabunmmsupoBadHas miatdopma. Criocobs C. H. FAbiuid
yIpasJ/ieHus JaJIbHOCTBEO T10/1eTa. . LA - o
IIpOTUBOTAHKOBBIM paKeTHBIH
komrutekc 9K14M ("MartoTka"):
CII6.BI'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2016 (Bce)
Wrtoro o paspeny 7 7
Pa3gen 8. Oco0eHHOCTH YCTPOMCTBA U (PYHKIJHOHMPOBAHUS PAaKeT Pa3HbIX KJ/IACCOB.
B. H. HoBukos, b. M.
AsxumoBuy, B. E. BeliTuH. .
CoBpeMeHHbIe TPeOOBAHUS K PAKeTaM U PAKETHBIM OCHOBBI YCTPOMCTBA U 14
KOMILJIEKCaM pa3/IMuHOro Ha3HaueHHsl. KOHCTPYHMPOBAHUS JIeTaTeTbHbIX
ariraparos: M.:
MarimHocTpoenue, 1991 (1)
Wrtoro no pa3zeny 8 14
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
PAKETHASI TEXHUKA

®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 3aueT.

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 nponiecce BinosiHeHNs 1a00paTOPHBIX pabOT CTY/eHThI U3y4aroT 00pasLibl PAKEeTHOM TEXHUKH,
pacIioyioykKeHHbIe B Kiacce Kadeapsl Al.
3ammra 1abopaTopHBIX paboT OCYILeCTBIISETCS B BH/e OTBETOB Ha BOTIPOCHI ITPETIo/jaBaTesisi 0 YCTPOHCTBY U
npuHOUnaM QyHKLMOHUPOBaHHUs U3ydaeMoro oopasia. OTBeT JO/KeH COMPOBOXKAATHCS JeMOHCTpaLuei
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

KoHTpo/b ycBOeHHUS yueOHOTo JIEKIIMOHHOTO MaTepuara poBojaTcs B opMe cobece/loBaHus, B XOfie
KOTOPOTO CTYZIeHT OTBeUaeT Ha BOIIPOCHI TIperoaBaresis. KOHTpO/IbHOe MepOTpUsiTHE CUUTAeTC s
BBITIONIHEHHBIM, €CJIU CTYZIeHT [ja/l He MeHee [IBYX IIPaBUIbHBIX OTBETOB.
[TepeueHb BOTIPOCOB [i/1 TEKYIL|ETr0 KOHTPOJISL BXOAUT B cocTaB Y MK [WCIUITMHBIL.

3auer

3ayeT CUHATAeTCS CAaHHBIM 1 O6y1{aIOU_[I/If/JICH MOJIyudeT OLI€HKY «3a4TeHO», €C/IK BbITIO/JIHEHBI BCE
KOHTPOJIbHBIE ME€DOIIPUATHA, HPEAYCMOTPEHHbIﬁ pa60qe171 nporpaMMoﬁ AU CLHUTINHBI.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe w X E
3aHATHA B E = =
KOHTaKTHOM v = B O
HIEEEREEE:
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'® E M‘ T
= @) =
= o
3 5 Paspen 1. OcHOBHBIe IOHATHUSA TEOPUU 15 v 7 5 8 10 Otuer o
PeaKTHBHOI'0 ABVKEHUS. JIP
Bompocsi
3 5 Pa3zpgen 2. /IBlokeHUe pakKeT 1o 16 3 3 0 13 20 st
TPaeKTOPHUH. TeKyl1lero
KOHTPOJIS
3 5 Pa3gen 3. KOHCTPYKTMBHO - 14 6 ) 4 8 10 OtueT 1o
KOMIIOHOBOYHBIe cxembl JIA. JIP
Bompocsi
3 5 Paspen 4. OpraHs! ynipaB/ieHMsl 10 2 9 0 8 10 ISt
pakeTramu. TeKyIlero
KOHTPOJISA
3 5 Paspgesn 5. PakeTHble gBUrare/m 14 6 9 4 8 10 Otuer o
TBEepAOro TOIINBA. JIP
Bompocsl
3 5 Pa3zpgen 6. )KujKocTHbIe paKeTHbIe 10 2 9 0 8 10 JIIs
JABUraTe/H. TeKyl1lero
KOHTPOJISA
3 5 |Pa3gen 7. Cucremsl ynpasyeHus JIA. 13 6 2 4 7 10 OTI;?; o
Pa3zjien 8. OCco0eHHOCTH YCTPOWCTBA U BOHEECH
3 5 |¢dyHKIMOHUPOBAHMA paKeT Pa3HbIX 16 2 2 0 14 20 A
TeKyIlero
KJ/1aCCOB.
KOHTPOJISA
Bcero 3a 5 cemecTp 108 | 34 | 17 17 74 100
Bcero nmo gucrymninHe 108 | 34 17 17 74 100
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Kputepuu oneHuBaHus

IICK-2/23.1

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Bonpocbl omkpbimozo muna:

Ipu n0CKOM JBUKeHHE B BePTUKAIbHOM IVIOCKOCTH yTOJI TaHT'@XKa — 3T0
YTOM MeXy

[Teperpy3ka, felicTByroLasi Ha JIA B moJieTe, 3TO OTHOLIEHHE

OYHKIWIO TIPOZAOJILHBIX 3/IEMEHTOB CHJIOBOTO Habopa B HECYIIMX
TOTUTUBHBIX 0AaKaX PaKeT BBITIOHSIET

PorsiepoHbl — 371eMEHTHI CUCTEMBI CTabUIN3aly, 00eCrieunBaroIIHi
OrpaHHYeHwue ...

IMToTpeOHbIe TIeperpy3Ky Mpy BMKeHNH 3YP orpe/iensroTcst

BasiaHCHpPOBOUHBIN peXXHM TI0J1eTa PAaKeThl BBITIOJTHEHHOM 110 CXeMe «yTKa»
- TpebyeT

JIA GyzieT CTaTUUeCKH YCTOWUYUBLIM, eCJTH,

AxcenepomeTp — 3T0 NMPUOOp /1/1s1 U3MEPEHUS B HAIIPAB/IEHUU OCH
YYBCTBUTEJBHOCTH ...

MeTog, 1TOroHU MpeAroiaraeT, UTo

METO,E[ HaBeJeHUsd I10 3-M ToOUKaM npeariojaraeT, UTo
BOTlpOCbl 3dKpblmo2co munda:

Kakas cuctema KOOpMHAT UCIIO/IB3YeTCs AJIs1 aHa/I|u3a CUJ1 1 MOMEHTOB
JlelicTByroIMX Ha JIA.

a - 3eMHasi CTapToBasi;
0 - ckopocCTHas;

B - CBsI3aHHaf.

Yron ataku — yros Mexxay npog0/bHOM ockto JIA u:
a - HarpasJ/IeHHeM BeKTOopa CKOpOCTH JIA;
0 - HarpaBJIeHHeM CHJIBbI TSHKEeCTH;

B - HallpaBjIeHHeM CTapTOBOTO TOPU30HTA.
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Ne 4

Ne 5

Ne 7

Ne 8

Ne 9

MaHeBpeHHOCTb — 3TO CMTOCOOHOCTH JIA IBUraThCH:
a — 110 KpUBOJIMHEHOM TpaeKTopHuy;
0 — 1Mo 3a/1aHHOY TPAaeKTOPHY;

B — pearupoBaTh Ha KOMaH/IbI OTIepaTopa.

Hnst kKakoro tvma 3apsga PATT mioraaps ropsiieii ToBepXHOCTH
CYLL[eCTBEHHO [TepeMeHHa:

d — KdHaJ/IbHOI'O ropeHus C KOMHEHCaL[I/Ieﬁ 110 TOpLaM;
6 — KaHa/ILHOTO ropeHwus;

B — 30HTHYHOTO 3apsija.

DYHKIUIO TIOTIepeYHbIX 37IEMEHTOB CHJIOBOTO Habopa B TOTIMBHBIX OaKax
paKeT BBITIOJTHSIOT:

a — CTPUHTepBbI;
0 — JIOHXKepOHbI;

B — HITIaHI'OYThI.

Pacnionaraemeie reperpysku 1npu ApwxkeHuun 3YP onpezenstoTcs:
a — NPOYHOCTBIO KOHCTPYKLUHY;
0 — CKOPOCTBIO JIBV)KEHUSI PAKETHI;

B — METO/[0M HaBe/leHHs.

®opmysna LnonKoBCKOTO ompeensieT —
a — KOHEUHYIO CKOPOCTh PaKeThl;
0 — u/leanbHY CKOPOCTh PaKeThl;

B — KpeliCepCKy0 CKOPOCTh PaKeThl.

B 3YP BBINOTHEHHOU 10 «HOPMabHON» a3poAiiHaMHUYeCKOl cxeme,
KPBLJIO CO3[aeT:

a — [OJ/beMHYI0 CUJTY;
0 — TIOILEMHY0 U YTIPABJISIFOILYIO CHITBI;

B — [IOJbEMHYIO CUIY U yTIPaBJSOLMN MOMEHT.

Pynu — opraHel CHCTeMBI yTIpaBieHus1, 00ecrieyrBarolyie yripaBieHne
a —I10 yIJIy araky;
0 — 10 yI71aM aTaku 1 pPbICKaHbs;
B — II0 YIJIy KpeHa.
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Ne 10
AspogyHaMHUUeCKUI ITaPHUPHBIA MOMEHT PyJIsi OIpe/e/IseTCs:

a — MJ/IOIIAABIO PYJIs;
0 — reomeTpuuecKoit hopmoit pyiis;

B — PACIIOJIOKEHHEM OCH TTOBOPOTA PYJis.
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