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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)

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A1 PAKETOCTPOEHUE
®enopoB Aprem MuxaiiioBuu, CTapliuii mperojaBaTesib

[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

A1 PAKETOCTPOEHUE

3aBegytommii kKadezapoii bopogaskun B.A., A.T.H., pod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBBI ITPOEKTPOBAHUNSA JIETATE/IBHBIX AIIIIAPATOB

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:

I[ICK-28 — criocobeH MpPUMEHATh TIPOrPaMMHbLIE CPe/CTBA OOIEr0 U CrelWajbHOrO Ha3HAUeHUs st
VHTEeJITIEKTYyaIbHOH 00pabOTKM TIOMyUYeHHBIX JAHHBIX U IM(POBOT0 MOJETUPOBAHUS TIO MPOEKTUPOBAHUIO
KPbLJIaThIX pakeT

IICK-30 — crnioco6eH peliiaTth 3a/jaul aHAJIMTUYECKOTO XapaKTepa, MpeAro/aramlipe BbI00p 1 MHOrooOpasue
crocob0B ¥ MeTO/[0B TIPOEKTUPOBAHUS KPbIATBIX PaKeT

DOpMHUPOBaHHIO KOMITETEHI[HUH CITY)KUT JAOCTKEHUE CJIeIYIOIINX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-28
3HAHUS:
Maremarrnyeckue MOZenu TpaeKTOpUU 1oJiéTta U Macchl bP;
YMeHuUs:
Ocy1iecTBaAsSTh NapaMeTpyuueckuii aHamu3 u cuHte3 BP. CTaBUTh 3a7jauu ONTHMaIbHOTO
rnpoekTupoBanus bP;
HABbIKU:
HaBpIK nCmosibp30BaHusl MTHCTPYMEHTOB ONTUMAaJ/IbHOTO NTPOeKTUpOBaHus bP.
IICK-30
3HAHUA:
ITocTaHoBKa 3a/1auM ONTHMAa/ILHOTO TIPOEKTHPOBAHUS ¥ METO/Ibl ONITUMAa/IbHOTO MPOEKTUPOBaHMUSI;
YMeHUS:
OO00CHOBBIBaThL OCHOBHBIE MPOEKTHBIE TTApPAMETPhI BP U BLIAB/ATL MPUUMHGI HEYIOBIETBOPEHHOCTH
pellieHreM;
HABbIKU:
HaBbIK 1crnosib30BaHusi MTHCTPYMEHTOB ONTHMAaJIbHOTO TTPOEKTUPOBAHUS.




2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJucuynmmaa OCHOBBI ITPOEKTUPOBAHUA JIETATE/IBHBIX ATIITAPATOB sasnsiercs
JVCLIUTUTMHOW 00s13aTe/IbHOM YacTH 6/10Ka 1 nporpamMMel TIOATOTOBKH 110 HarpasieHuto 24.05.01
IlpoexmuposaHue, npou3800CMe0 U 3KCI/yamayus pakem U pakemHo-KOCMUYECKUX KOMIL1EKCO8.

CopepxaHue [UCLUIUIMHBL SIBASETCA JIOTMYeCKUM Ipogos/pkeHueM gucuuiuiviH: BBEJEHUE B
CHEIMATIBHOCTh, YCTPOHUCTBO ¥ ®YHKIIMOHUPOBAHUE KPBIJIATBIX PAKET,
OCHOBbBI ITMHAMUKU N BAJVIMCTUKUN KPBUIATBIX PAKET, ®N3UKA, COITPOTHUB/IEHUE
MATEPUAJIOB.

CopepXaHWe [UCLUIUVIMHBI SIBAsSIeTCSI OCHOBOW [y ocBoeHusi guctuivivH: ITPUKJ/IAJTHBIE
METOABI U MOJAE/IX B 3AJAYAX [IIPOEKTHUPOBAHUA KPBUIATBIX PAKET,
ITPOTPAMMHOE OBECIIEYEHUE CAIIP, KO/IMYECTBEHHBIE METOJbI OLIEHKUN
9®PEKTUBHOCTHU, IMOJAIOTOBKA K IPOIIEAYPE 3AIIUTHI U 3AIIUTA BBIIIYCKHOM
KBAJTM®GUKAITMOHHOWM PABOTHI.

HpegBapHTeanble KOMIIeTeHLIUH, CCI)OPMI/IPOB&HHBIE y 06yqa}0Luerocsl A0 HauadJ/ila n3yueHud AUCLHUTIIMHBI:

¢ OIIK-1 — CrniocobeH MpUMEeHSITh €CTeCTBEHHOHAYUHbIE U 00I[eMHXeHEPHBIE 3HAHHSI, METO/IbI
MaTeMaTH4yeCcKOro aHa/lr3a U MOZlelIMpOBaHus, TeOPETUUYEeCKOTO 1 KCIIePUMEeHTa/IbHOTO UCC/Ie/J0OBaHHUS
[/ pellieHNs] MH)KeHEePHBIX 3a/iad poge CCOHA/IBLHOM AeATeNbHOCTU

¢ OIIK-5 — CrniocobeH pa3pabareiBaTh (pu3nyeckrie ¥ MareMaTrueckKre MOJIe/d UCCIelyeMbIX TTPOLIeCCOoB,
SIBJIEHUH U 00BEKTOB, OTHOCAIIMXCS K MTPOGheCCUOHATbHOM cdepe AesTeIbHOCTH /IS PelleHuUs
VIH)KeHEePHBIX 3a/ia4

¢ OIIK-6 — CrniocobeH oCyIecTBAATh KPUTUUECKUI aHAMN3 HAYYHBIX [JOCTHXKEHUH B 06/1acTu
aBUALMOHHOMN U paKeTHO-KOCMUUECKON TeXHUKU

e OIIK-7 — CrniocobeH KpUTHUECKH ¥ CUCTEMHO aHa/IM3UPOBATh JOCTI)KEHUsI PAKETOCTPOEHUS U
KOCMOHABTHKH, CITOCOOBI MX MPUMEHeHUsI B TIPOdeCCHOHATEHOM KOHTEKCTe

* YK-6 — CniocobeH ormpe/ie/isiTh ¥ peasnu30BbIBaTh MPUOPUTETH! COOCTBEHHOM AeTebHOCTU U CI10CO0BI
ee COBepIIeHCTBOBAHKS HA OCHOBE CaMOOL|eHKHU 1 06pa30BaHusl B TeUeHHe BCei JKU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

HanmeHoBaHHe pa3sjie/IoB H AUAAKTHYECKUX eJHHHUL]

BCEI'O

®dopmupyemast
KoMmmereHus, %

KYPC
CEMECTP

3aHATUA
CamocTosTe/IbHasA

paboTa CTyAeHTOB

BCEI'O
JIekuuu
IIpakTHUecKHe

IICK-28

TICK-30

Paszien 1. PakeTa, pakeTHbIH KOMILIEKC H PaKeTHasl CHCTeMa KaK 00beKThI
4 7 npoeKTHpoBaHusA. OCHOBHbIe NOHATHS U onpefeneHysi. PakeTHblit kommiekc (PK). 3 1 1 0 P
Knaccudukarust PK. PakerHast cucrema (PC), cocTaB 1 ee CTPyKTypa.

TTepcriektrBHOe npoekTHpoBanue PC. Vlepapxusi CTPYKTYpbl, KpUTEPHEB U MOJesieit.

Pa3pen 2. Pakera, Kak TexHH4YecKas cucrema. Mepapxuueckas cxema
4 7 TeXHUYeCKOH cucteMsl. MccresjoBaHie TeXHUUeCKOH cucTeMbl. TIpUHLMI 3 1 1 0 2
ONTHUMAa/IbHOCTH TEXHHUUECKOM CHUCTEMBI.

11

11

Pazpen 3. JKusHenHsnii nuka PK. KpaTkas xapakTepuCTHKa )XM3HEHHOTO LIMK/1a 3 1 1 0 >
PK. Craguu pa3paborku PK.

11

11

Pa3pen 4. IToctaHoBKa 3a/jauy NPoeKTHPOBaHUs. KprTepyuy onTMManbHOCTH,
orpaHuyeHus. Bo3MOXKHbIe TIOCTaHOBKH 3a/]aul IPOEKTUPOBAHNUST PAKeTHOM

4 7 CHCTeMBI, PaKeTHOr0 KoMIIeKca, pakeTsl (bP) mpu orpannyenusix o macce, 10 4 4 0 6
JIaNbHOCTH TI071eTa, rabapurax U CTouMocTd. POPMY/IMPOBKH BO3MOXKHBIX
I0CTAHOBOK 3a/{auy IPOEKTUPOBaHMs 6a/NTMCTUYECKUX PAKeT U PAKeT- HOCUTesIeH.

11

11

Paspen 5. IToc/e0BaTeIbHOCTE BBINO/IHEHHs POEKTHBIX paboT. Onpe/ieneHne
o6/mKa pakeTsl. ONTUMHU3ALMS TapaMeTPOB PaKeThl. POJIb ONTHMHU3ALIMOHHBIX
pacueToB. MTepalMoHHbIH XapaKTep IPOeKTUPOBaHUsl. AIPOJUHAMUYECKHE,

4 7 LieHTPOBOYHbIe, 6a/TaHCHPOBOUHbIE PacyeTbl. KOMITOHOBOUHBIE pacueThl. MI3MeHeHus! 10 4 4 0 6
B KOMITOHOBKE, BbI3BaHHble KOHCTPYKTHUBHBIMU M 3KCILTyaTal{AOHHBIMU
orpaHuueHusiMU. BimsiHye TpeGoBaHMiT KOMIIOHOBKM Ha BbIGOP KOHCTPYKTHBHOIT
CXeMbI DaKeThI.

11

11

Paspen 6. Mopenn TpaeKTOPHH paKeT. YpaBHeHHUs], ONUChIBAIOLIMe [BI)KeHUe
pakeTsl B TiofeTe. [IpoekTHbIe TapamMeTpel pakeT. YpaBHeHUsl JBIKEHNUS,
BbIpa)KeHHbIEe Yepe3 NpoeKTHbIe napameTpel. KoHeuHast ckopocThb paketsl. [Totepu
4 7 ckopocTu. ITporpamma noneta 6P 1 PH Ha akTUBHOM y4acTKe TpaeKTOpPUU. 45 30 6 24 15
TpeGoBanus, npezbsiB/sieMble K Nporpamme mosera. OcobeHHOCTH pacueTa
TpaekTopun PH. PacueT napameTpoB TpaeKTOpHUM Ha aKTHBHOM U NaCCUBHOM
yuactkax. [TapameTpuueckuid TpaeKTopHbIi aHanu3 BP u PH.

11

11

Paspen 7. Mopen Maccel pakeT. Pojib Mozie/ i Macchl TIPU NPOEKTUPOBaHUI
paketbl. Crioco0bl OTIpe/iesIeH s Macc 3/IeMeHTOB pakeTbl. Orpe/ieieHHe Macc
CTPYKTYPHBIX 3/1EMEHTOB PaKeThl [0 SMITUPUUECKUM 3aBUCUMOCTSIM.
AHanutrueckas Moziess OrnpesiesieHre MacC CTPYKTYPHBIX 3/IEMEHTOB PaKeThl 110 20 8 8 0 12
TIpUO/IVIKEHHBIM aHATUTUYECKUM 3aBUCUMOCTSIM. Onpe/ie/ieHre MacC CTPYKTYPHBIX
3/1eMEHTOB PaKeThbl 10 FeOMeTPUUeCKUM pa3MepaM. PellleHre ypaBHeHHI MacChl.
AHa/ZMTHYeCKOe pellieHre ypaBHeHHi Macc. Yuc/IeHHOe pelilleHHe ypaBHeHHiH Macc.
MeTozb! YUC/IEHHBIX PellieHNH YpaBHeHHH MacChl.

11

11

Paspen 8. [TapamMeTpuuecKHii aHa/IM3 paKkeThl. BiMisiHue IPOEKTHBIX apaMeTPOB
4 7 paKeThI Ha ee GanIUCTHUECKHE XapaKTePUCTHUKH. BIiHsiHHe TPOeKTHBIX TapaMeTpoB 12 4 4 0 8
pakeThbl Ha ee Maccy ¥ pacrpe/ie/ieH|e TOT/IMBA 10 CTyreHsM BP.

11

11

Pa311en 9. AJ'lI'OpHTMl:l ONTUMH3ALUHA. cDUpMElI'lI/BﬂL[HH TIOCTAHOBKHU 3a/jaun 38 15 5 10 23
MGTOALI TIOMCKa OIITHMAaJ/IbHOI'O pelleHus HPI/IMEPBI TIOCTAHOBKHM 3a/lauu.

12

12

Bcero 3a 7 cemecTp 144 68 34 34 76

100

100

Bcero no gucuuninHe 144 68 34 34 76

100

100

3.2. AyATOPHBII NPAKTUKYM

Homep n
HauMeHOBaHHe pasjesa Tema NpaKTHU4YeCKOro 3aHATHUSA
AVCLYIIMHBI

Oo0mneMm,

ay,.
yacoB

1 [TapameTpruecKuii aHa/Inu3 TPAeKTOPHU.

16

Pazpen 6. Mopenu

> |rpaexropuu paxer VccneoBanye BIMSIHAS Ha4a/IbHBIX YC/IOBUM TycKa Ha 00/HK

0a/TUCTUYECKON paKeThl

Pasznen 9. Anroputmbl  |CpaBHeHHe XapaKTePUCTUK 0a/UTMCTUYECKHX PAKeT Ha KUJKOM U
ONITUMU3AIH. TBepJOM ToruiuBe. VIcronbp30BaHue ajJrTOPUTMOB OITTUMU3ALNN

10

Bcero 3a 7 cemectp

34

3.3. CamocrosnTenbHas padora crygenra (CPC)

No Homep n HaumeHOBaHKe pa3jeia O6nem,
CopepikaHue yue0HOro 3aJaHus
n/n JUCHMILTUHBI 4acoB
Pa3gen 1. PakeTa, pakeTHbIM KoMIuieKc |[IoAroTOBKa K JIeKLUsIM paszena, u3yuyeHue
1 |u pakeTHast cucTeMa Kak OOBEKTBI JIEKLJMOHHOT0 MaTepyrara, U3yueHre OCHOBHOH U 2
[IPOEKTUPOBAHUS. [IOTIOJTHUTETbHOM JIUTepaTyphl

22761




Pasgen 2. PakeTa, KaK TexHAUeCKast
cucTema.

IMoaroroBka K JeKIUsIM pa3zea, u3ydeHre
JIEKI[MOHHOTO MaTepyrasa, u3ydeHre OCHOBHOH U
[IOTIOJTHUTETbHOM JIUTepaTyphl

Pazpen 3. JKusnennsi ukia PK.

IMoaroroBka K JeKUsIM pa3zea, u3ydeHre
JIEKI[MOHHOTO MaTepurasa, u3ydeHre OCHOBHOU U
[IOTIOJTHUTE/TbHOM JTUTepaTyphl

Pazpen 4. ITocTaHoBKa 3afauu
NPOEKTUPOBAHMUS.

IToaroroBka K MeKUsIM pa3zea, n3ydeHre
JIEKI[MOHHOTO MaTepyrasa, u3ydeHre OCHOBHOM U
[IOTIOJTHUTE/TbHOM JTUTepaTyphl

Pa3pen 5. ITocnemoBare/ibHOCTh
BBITOJ/IHEHUS TIPOEKTHBIX paboT.

IToaroroBka K JMeKUsIM pa3zea, u3ydeHre
JIEKI[UOHHOTO MaTepurasa, u3ydeHre OCHOBHOU U
JIOTIOJTHUTETbHOM JIUTepaTyphl

Pa3pen 6. Mopenu TpaeKTOpUM paker.

IToaroroBka K MeKUsIM pa3zea, u3ydeHre
JIEKLJMOHHOTO MaTepyarna, U3yueHre OCHOBHOH U
JIOTIOJTHUTE/TbHOM JTUTepaTyphl

HO,Z[I‘OTOBKH K MPAKTUYECKHUM 3aHATUAM

Pasgen 7. Mopgeny Maccel pakeT.

[ToaroToBKa K JIEKIUSM pa3fiesia, u3yueHue
JIEKI[IOHHOTO MaTeprasa, u3ydeHre OCHOBHOM U
JIOTIOJTHUTEJTHHOMN JIUTepaTyphbI

12

Pasgen 8. IlapameTpuueckuii aHa/Iu3
paKeTsl.

[ToaroTOBKa K JIEKIUSIM pa3/ieia, u3yueHue
JIEKI[IOHHOTO MaTeprasa, u3y4eHre OCHOBHOM U
JIOTIOJTHUTEJTHHOM JIUTepaTyphbI

10

Pazpen 9. AnroputMbel ONTUMU3ALMH.

11

[ToaroToBKa K JIEKIUSIM pa3fiesia, u3yueHue
JIEKI[IOHHOTO MaTepurasa, u3y4eHre OCHOBHOM U
[IOTIOJTHUTEJTHHOM JIUTepaTyphbI

10

HO,Z[FOTOBKEI K IIPaKTHY€CKHUM 3aHATUAM

13

Bcero 3a 7 cemectp

76

4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVIMHBI

CEMECTP

HEJEJ/IN CEMECTPA

3 4

6

8

9

10

1

12

13

14

15

16

17

7

OrTu. 1o I13

P

Ortu. 1o I13

P

Ortu. nio I13

Ortu. o I13

P

Bormp. Ok3

YciioBHBIe 0003HAUCHUSA:

e [IP — auarHOCTHUeCKasi paboTa;
e Ortu. no 13 — oTyeT Mo NpakTUUeCKOMY 3a/]aHHIO;
e Bomnp. 3K3 — BONPOCHI K IK3aMEHY.

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnemyromux dhopMax:
JIMarHoCTUYeCKasi pabora;

OTYET IO TPAaKTUYeCKOMY 3a/IaHHIO;
BOIPOCHI K 9K3aMEHY.

IIpomeskyTouHasi arTecTanus POBOAXUTCS B popMax:
JK3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. . OcHOBBI IPOEKTUPOBaHMsI pakeTHbIX cucteM. CII6.: M3a-Bo BI'TY "BOEHMEX" um. []. ®. YcTHUHOBa,

2022, an. pec.

2. A.JI. VicakoB. . Cunre3 o6/mika banmictiuueckux paketr. CI16.BT'TY "BOEHMEX" um. [I. ®@. YcTtuHOBa,
2010, 70 3K3.

3. A. JI. cakoB. . CuHTe3 06/rKa bamtuctrueckux paketr. CII6.BT'TY "BOEHMEX" um. [I. ®. YcTUHOBA,
2010, s51. pec.

4. A. JI. Vcakog. . [TakeT npukiagHbix mporpamm CATIP 6aninMcTHuecKux pakeT v pakeT-HOCHTe el
KOCMHUEeCKHX JleTaTe/ibHbIX armaparo. CI16.BTTY "BOEHMEX" um. [I. ®@. YctuHoBa, 2014, 39 3K3.

5. A. JI. VicakoB. . IixxeHepHbIe 3afauy nipoektrpoBanus paket. CI16.BI'TY "BOEHMEX" um. [I. @.
YcrunoBa, 2017, 80 3K3.

6. B. B. IlIkBapiioB. . ITpoiieaypa agantrBHO#i ontumMu3aiud B CATIP. CII6.: M3a-so BI'TY "BOEHMEX"
uM. 1. @. YctuHoBa, 2022, 22 5k3.

7. B. I1. MuimH, B. K. Be3Bep0siii, 5. M. ITankparoB. . OCHOBbI TPOEKTHPOBAHUSI JIeTaTeIbHbIX
anmnaparoB. (TpaHcrnopTHble cucteMsbl). M.: MatmHoctpoenue, 2005, 12 3k3.

8. [I. H. I1TeBepos. . [TpoekTrpoBaHre GeCITUIOTHBIX JIeTaTelbHbIX armapaToB. (CUCTeMOTEXHUKA U
TIPOeKTHPOBaHKe JleTaTe/bHbIX araparoB). M.: MammmHocTpoeHue, 1978, 20 3k3.

9. . M. Bynanos, B. C. Bacunbes, B. B. BaroyiH. ®u3nueckiie 0CHOBbI YCTPONCTBA U
(YHKLIMOHUPOBaHUS CTPEJTKOBO-ITYIIIEUHOT0, apTU//IEPUHCKOTO U pPakeTHOTO opy»usi. U. I dusnueckue
OCHOBBI YCTPOCTBa U (GYHKIMOHMPOBaHUs pakeTHOro opy»xusi. Tyna: M3g-so Tynl'y, 2007, 8 3ks.

10. JI. H. be13oB, M. H. OxounHckuii. . ITakeT npuknagHeix nporpamm "CAIIP pakeTHBIX TPaHCIIOPTHBIX
cuctem". CITI6.BI'TY "BOEHMEX" um. 1. ®. YcruHoBa, 2005, 371. pec.

11. H. A. Tectoenos, B. B. Konsbra, JI. A. CeméHoga. . [IpoekTrpoBaHye 1 KOHCTPYHUPOBaHUe
0a/ITMCTUUECKUX PAKeT U pakeT-HocHuTesel. KpacHospck: CuOI'Y um. akaziemuka M. @. PelieTHéRa,
2014, 35. pec.

5.2. [lorionHUTeIbHAs IUTepaTypa Mo JUCLUIIIUHE:
He Tpe0yeTcsl.

5.3. Ilepuoguueckue U3iaHus:
He TpeOyoTCSl.

5.4. TTepeueHb peCcypCoB MHPOPMALIOHHO-TeIeKOMMYHHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /1S
OCBOEHMsI TUCLIUIITUHBI, 3/IeKTPOHHbIE OMOIMOTEeUHbIe CUCTEMBI:

1. https://e.lanbook.com/ — 3BC JlaHb.
CorpeMeHHbIe MpodeccroHanbHbIe 0a3bl JAHHBIX:

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

2. https://cyberleninka.ru/ - HayuHast anektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcTOBas 37ekTpoHHas 6uboTeka Poccutickoro doHza
dbyHIaMeHTaIbHBIX UCC/IeI0BaHMI.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOPMaLMOHHBIN TIOPTaI TEXHUYECKOTO perymvpoBanusi: HopMmbl, mpaBuia, CTaHAAPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(opMalioHHbI [TOpTa IpaBoBOM MHPOPMALUH.
5.5. TTporpamMMHoe obecrieueHue:

He TpebyeTcsl.

5.6. ndopmalioHHbIe 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. IIpakTHyeckue 3aHATHA:

CTIeL[aTM3UpOBaHHbIe TpeOOBaHUs 10 000PYZAOBaHUIO OTCYTCTBYIOT; ayAUTOPUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI IIPOEKTUPOBAHUNSI JIETATE/IBHBIX ATITIAPATOB

AnHoTanusa paboueii nporpaMMsl

Oucuyminaia OCHOBBI TTPOEKTUPOBAHUSA JIETATEJ/IBHBIX AIIITAPATOB saBnsietcs
JUCIIUIIMHOK 00si3aTe/IbHOM uYacTH 0/ioka 1 mnporpaMMbl TMOATOTOBKM 0 HarpaejaeHuto 24.05.01
IpoexmuposaHue, npou3800cmeo U 3KCNAyamayusi pakem u pakemHo-KOCMUUecKux Komnaexkcos. JAncLuruiiHa
peanusyercsi Ha (Qakynbrete A PaketHo-kocmuueckoit Texuuku BI'TY "BOEHMEX" um. O.®. YcruHoBa
kadenpoit A1 PAKETOCTPOEHUE.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
I[ICK-28 crnocobeH IpUMeHSATh IIpOrpaMMHbIE CpeicTBa OOIero M CreLuaJbHOr0 Ha3HAueHus [Jis
VHTE/IeKTyalbHOW 00paboTKU TOMYyUeHHBIX [AHHBIX U I[M(POBOrO MOJEITUPOBAHUS MO TPOEKTUPOBAHHIO
KpPbLIaTbIX PAKET;
[ICK-30 criocobeH pemiaTh 3afauy aHaJMTHUECKOTO XapakTepa, Mpejriosiararoiiye BeIOOp M MHOrooOpasue
Croco00B ¥ METO/IOB MPOEKTHPOBAHMS KPbLJIAaThIX PaKeT.

Co,qepmaHHe AUCLHUIT/IMHBI OXBAThIBA€T KPYI' BOIIPOCOB, CBA3dHHBLIX C MOJE/IAMU ClJYHKL[I/IOHI/IPOBaHI/IH PakKeThbI
KaK CpeacCTBa AOCTABKH T10J1e3HOM Harpy3kv U MeTOAaMM TIPDUHATHUA OINTHMAJ/IbHBIX TIPOEKTHBIX pELHEHI/Iﬁ C
HCI10/Ib30BaHHEM I/IH('])OpMaL[I/IOHHInIX TEeXHOJIOTUH.

[TporpamMmoi1 AUCLIUIIMHEI TIPelyCMOTPEHBI CJie[yIoIIe BH/bI KOHTPOJIS:

TeKymuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAUTCS B IUCKPETHbIE BpeMeHHble MHTepPBaJIbI B
cnenyrommx ¢popmax:
e /WarHocTuueckas pabora;
e OTYeT I10 MPAaKTHUECKOMY 3aJaHHIO;
e BOIMPOCHI K 3K3aMeHY.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e DK3aMeH.

OOmias TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUMJIHHEL

TpelyCMOTPeHbI JIeK[IMOHHbIe 3aHATHS (34 4.), mpakTudeckue 3aHsaTHs (34 W.), camocTosiTenbHast paborta
ctyzeHrta (76 u).
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IIpuioxenue 2
K paoueii mporpaMme AMCLUILUIHHbI
OCHOBBI ITIPOEKTUPOBAHNSI JIETATE/IBHBIX AITIIAPATOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCcTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATHM, U 76 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

TpyRoeMKOCTB,
Jac.

Pa3;1e11 1. Pakera, pEIKETHbll‘;I KOMIUIEKC U PAKeTHAA CUCTE€MAd KaK 00BeKThI MPpOEeKTHPOBAHUA.

N. M. bynaHos, B. C. Bacunwes, B. B. BaronvuH. ®u3nueckue
OCHOBBI yCTPOMCTBA ¥ (PYHKLMOHHMPOBaHMsI CTPEIKOBO-
TyI1eYHOT0, apTUWIJIEPUMCKOTO U PaKeTHOTO opyxus. U. 11
dusnuecKre 0CHOBBI YCTPONCTBA U (PYHKL[MOHUPOBAHUS
pakeTHoro opyxus: Tyna: W3g-so Tynl'y, 2007 (1)

A. JI. Ucakos. . CuHTe3 00/i1Ka 0a/lmMCTHYeCKUX PaKeT:

CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2010 (1) 2
II. H. IlleBepos. . [IpoeKkTUpoBaHUe OeCITUIOTHBIX JIeTaTeTbHbIX

HaumeHoBaHue padoThI PekomMeHnyemas iMTeparypa

[NogroroBka K €KUM
paspesna, usyuyeHue
JIEKLIMOHHOI0 MaTepuara,
H3y4yeHre OCHOBHOU U

JIOTIOJTHUTE/IbHOM
anrnaparoB. (CucTeMOTeXHUKA U IPOeKTUPOBaHUe JleTaTe/IbHbIX
JIUTeparypbl A
armaparoB): M.: MammHoctpoenue, 1978 (1)
B. I1. MummH, B. K. Be3Bep0Orii, . M. ITankpartoB. . OCHOBBI
MPOEKTUPOBAaHMUS JleTaTe/IbHbIX annaparos. (TpaHcropTHbIe
cucteMsl): M.: MaumHoctpoenue, 2005 (1)
Wroro no pasgeny 1 2
Pa3pen 2. Pakera, Kak TexHHYecKasi CHCTeMa.
A. JI. Ucakos. . CuHTe3 00i1Ka 0a/lnMCcTHYeCKUX PaKeT:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHora, 2010 (1)
IToaroToBKa K JeKLHASIM U. M. bynanos, B. C. Bacunses, B. B. BartonvuH. ®u3nueckue
paspiena, u3yyeHue OCHOBBI YCTPOICTBA U (YHKIIMOHMPOBAHUS CTPE/KOBO-
JIEKLJMOHHOT'0 Marepuasa, IMyLIEYHOr0, apTU//IEPUKCKOTO U pakeTHOro opyxus. Y. 11 9
V3yyeHHe OCHOBHOW 1 du3ryecKre 0CHOBBI YCTPOMCTBA U (PyHKLIMOHUPOBAHUS
JIOTIOJTHUTE/TbHON paketHoro opyxust: Tyna: W3g-so Tynl'y, 2007 (1)
JIATEPaTyphbI . H. leBepos. . [IpoektrpoBaHue H6eCIUIOTHBIX JieTaTeTbHbIX

anmaparoB. (CucTeMOTeXHHKa U POEKTHPOBaHUe JieTaTe/TbHbIX
armaparoB): M.: MammHoctpoenue, 1978 (3)
Wtoro no pasgeny 2 2
Pa3zgen 3. )Kusnensnbiii quka PK.
A.JI. VicakoB. . CuHTe3 00/11MKa Oa/I/IMCTHUYeCKUX PaKeT:
CII6.BI'TY "BOEHMEX" um. [T. ®. YctuHoBa, 2010 (1)
H. A. Tectoenos, B. B. Konbra, JI. A. CeméHoOBa. .

ITpoekTHUpOBaHME U KOHCTPYHUPOBaHUE 0A/UTUCTHUECKUX PAKeT U
pakeT-Hocuteseii: KpacHospck: CuOI'Y um. akazemuka M. ©. 2
Pemetnéra, 2014 (1)

IToaroToBKa K JeKLHASIM
paszena, usyueHue
JIEKLIMOHHOTO MaTepuarna,
r3yyeHre 0CHOBHOM U

JIOTIO/THUTE/IbHOM
[ — II. H. IlleBepos. . [IpoekTHpoBaHKe 0eCITHIOTHBIX JIeTaTeIbHbIX
arnmaparoB. (CHCTeMOTeXHUKa U POEKTUPOBaHUe JieTaTe/IbHbIX
anmaparoB): M.: MaiuuHoctpoenue, 1978 (2)
Wrtoro no pasgeny 3 2
Paspen 4. ITocraHoBKa 3a/ja4¥l IPOeKTHPOBAHUS.
IToproroBka K neKUyaIM A. JI. Ucakos. . ITakeT npuknagHbix nporpamm CAIIP 6
paszena, ulyueHve 0a/ITMCTUUECKUX PAKET U PaKeT-HOCHUTE/Ied KOCMUUeCKUX
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JIEKLIMOHHOT'0 MaTepuara,
v3yyeHre 0CHOBHOU U

netatebHbIX anmapartoB: CIT16.BT'TY "BOEHMEX" um. [I. ®.
YctrHOBa, 2014 (4)

JIOTIOJTHUTE/TbHON A. JI. Ucakos. . CuHTe3 00/i1Ka 0a/lmMcTHYeCKUX PaKeT:
JIATepaTyphbl CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2010 (2)
Urtoro no pasgeny 4 6
Pa3zpgen 5. IToc/iefoBaTe/ IbHOCTD BBINIOJTHEHHS TPOEKTHBIX PAa0doT.
B. B. llIkeap1ios. . [Ipolieaypa ailaniTHBHOW ONMTUMU3AL[UHU B
INoaroroBKa K JIEKLIUSIM CAIIP: CII6.: U3a-8o BI'TY "BOEHMEX" um. 1. ®.
paszerna, ulyuyeHuve YctrHOBa, 2022 (1-3)
JIEKLJMOHHOI'0 MaTepuasa, A. JI. Vicakos. . CuHTe3 00/MKa 6a/yTMCTHUeCKUX PaKeT: 6
V3yyeHHe OCHOBHOW 1 CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2010 (2)
JIOTIO/THUTE/TbHON . H. leBepos. . [IpoektrpoBaHue 6eCIUIOTHBIX JieTaTeTbHbBIX
JIUTeparyphbl anmnaparoB. (CucTeMOTeXHHKa U IPOEKTUPOBaHUe JieTaTeTbHbIX
anmaparoB): M.: MaimHocTpoeHue, 1978 (2)
Wroro no pa3geny 5 6
Paspen 6. Mojeu TpaeKToOpHH paKert.
A.JI. Vicakoe. . CuHTe3 00/1MKa Oa/I/IMCTHUECKUX PaKeT:
IToaroTOBKA K JIEKLASIM CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2010 (3, 5)
pasfena, UsyudeHue A. JI. Ucakos. . IH)XxeHepHblIe 3a/jaud IIPOEKTUPOBAHNUS PAKeT:
JIeKLIMOHHOTI'0 MaTepuara, CII6.BI'TY "BOEHMEX" um. [T. ®. YctuHoBa, 2017 (2, 4) 8
r3yyeHre OCHOBHOMU U JI. H. Bei30oB, M. H. OxounHckui. . [TakeT npuKIaHbIX
JIOTIO/THUTe/TbHON riporpaMM "CAIIP pakeTHbIX TPaHCIIOPTHBIX CHUCTEM':
JTUTEPATYPhI CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2005 (7)
A. JI. Vicakos. . [TakeT npuknagueix nporpamm CATIP
0a/TUCTUUECKUX PAKET U PAKEeT-HOCUTEIEH KOCMHUUECKUX
Toarororka x netarenbHbIX anmaparoB: CII6.BI'TY "BOEHMEX" um. []. ®. 7
MpaKTHYeCKUM 3aHATUSIM Yerumosa, 2014 (4)
Urtoro no paspeny 6 15
Pa3pen 7. Mopenu Macchl paker.
IToagroroBKa K JieKLUSIM A.JI. VicakoB. . CuHTe3 00/1MKa 0a/I/TMCTHUECKUX PaKeT:
pasziena, usyueHue CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHora, 2010 (4)
JIEKIJMOHHOTO MaTepuaa, A. JI. Vcakos. . [1akeT npukaagHbix iporpamm CATIP 12
H3y4yeHre OCHOBHOU U 0a/TUCTUYECKUX PAKET U PAKET-HOCUTEIEH KOCMHUUEeCKUX
JOTIOJTHUTE/IbHON netarenbHbIX armaparos: CII6.BT'TY "BOEHMEX" um. []. ®.
JIATepaTyphbl YctuHOBa, 2014 (4)
Wrtoro no paspeny 7 12
Pa3pen 8. IlapameTpuyecKkuii aHa/IM3 paKeThbl.
[NogroroBka K /€KUM
pasziena, UsyueHue A. JI. Ucakos. . IH)XeHepHble 3a/jaud IIPOEKTUPOBAHNUS PaKeT:
JIEKIITMOHHOTO MaTepHara, CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2017 (4, 6, 9) 8
M3yJyeHre OCHOBHOU 1 A.JI. VicakoB. . CuHTe3 00/1MKa Oa/I/IMCTHUECKUX PaKeT:
JIOTIOJTHUTE/IbHOM CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2010 (5)
JIUTEPaTypPhbI
Wroro no pasgeny 8 8
Pa3fen 9. AiropuTMbl ONTUMHU3ALMH.
TTOArOTOBKA K JIEKLUSM . OCHOBBI MPOEKTUPOBaHus1 pakeTHbIX cuctem: CII6.: M3x-Bo
pasjesa, u3ydeHue BI'TY "BOEHMEX" um. []. . YCTHHEJBa, 2022 (1)
JIeKLIMOHHOTO MaTepuarna, B. B. IIIkBapuog. . [Iponieaypa aganTUBHOW ONTHUMU3aLIMA B
U3y YCHHE OCHOBHON 1 CAIIP: CII6.: Wisa-Bo BI'TY "BOEHMEX" um. [I. ®. 10
JIOTOJTHUTETBHOM YctuHOBa, 2022 (1,2,3)
IUTEpaTypbI A. JI. Ucakos. . ITakeT npukiazHeix nporpamm CAIIP
0a/UTUCTUUECKUX PAKET U PAKeT-HOCUTEJIEH KOCMUUeCKUX
Iloaroroska K netarenbHbIX anmaparoB: CII6.BT'TY "BOEHMEX" um. []. . 13
IpaKTHYeCKUM 3aHSATUIM YcruHosa, 2014 (4)
Wrtoro no pasgeny 9 23
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI ITIPOEKTUPOBAHNSI JIETATE/IBHBIX AITIIAPATOB

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTuueckas pabora

e BOIPOCHI K 9K3aMeHY;

*  OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
e 5K3aMeH.

Kputepuu orjeHuBaHus

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

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

Bonpocsl K 3K3amMeHy
Bompoce! K 3k3ameHy mipefictTaBieHbl B Y MK JUCLUITIMHEI

OTuer M0 NPaKTHYECKOMY 3aJaHHID

OTuet 1o MpaKTHYeCKOMY 3a/IJaHHIO TIPe/ICTAB/ISIETCS B TIeYaTHOM BHZe B JopMmare, TipelyCMOTPEHHOM
MeTOoZIMUeCKIMH yKa3aHUsIMM K ITPaKTHUYeCKoii paboTe. 3amuTa oTyeTa poXoAXT B popMe I0K/Iaja CTyeHTa
TIO BBITTOJTHEHHOW paboTe ¥ OTBETOB Ha BOTIPOCHI ITPeTIo/jaBaTerisl.
Kpurepuu orjeHKn
B ciiyuae ecsii oopmieHHe oTUeTa U MOBeJieHHe CTY[eHTa BO BpeMsl 3alliUThl COOTBETCTBYIOT YKa3aHHBIM
TpeOOBaHMsAM, CTYAEHT MOyYaeT 3aueT 1o MpakTHUUeckou pabore.
OCHOBaHUSIMH JI/1sl HETIDUHSATHS 0TYEeTa:
* OTCYTCTBUE yKa3aHUsl L1e/T1 BbIIIOTHEHHS [TPaKTUUeCKOM paboThl, 3aziau, He0OXOAUMBIX /75 PelleHus],
WCXOZHBIX IaHHBIX,
* HeOpeXKHOe BBIMOTHEHHE,
* HM3KOe KaueCTBO rpauueckoro Marepuasna (HerosHOe KOJIM4eCTBO rpadrKoB, HeZloCTaTOYHAast UX
MH(POPMaTUBHOCTb, OTCYTCTBHE yKa3aHUs Pa3MePHOCTeH Ha 0CsiX rpaduKoB) U T.A.,
* OTCYTCTBUE BBIBOZIOB T10 padoTe.
OtyeT He MOXKeT OBbITh IPUHSAT U MOAJIEXXUT 0pPabOTKe B CIyyae:
* OTCYTCTBUSI HeOOXOZIMMBIX TTOSICHEHU pe3y/bTaToB pacuera, Heo6XoauMoro rpaduueckoro Marepyana,
(balinoB ¢ BEIXOHBIMH JaHHBIMH,
* HeKOPPEeKTHOW 00pabOoTKU pe3y/IbTaToB pacyeToB,
* BBINOJTHEHUsI PA0OTHI C HeJIETUTUMHBIMUA MCXOAHBIMU IaHHBIMU.

JK3aMeH
JTomyCKOM K c/laue 5K3aMeHa SIBJIIeTCS BBITIOIHEHYE U 3alI[UTa MPaKTHUeCKUX pabor.
[TpomMe)KyTOYHBIN KOHTPOJIb TIPOXOAUT B hOpMe 3K3aMeHa, KOTOPBIi BKJItOUaeT BBIOOD OusieTa, IOATOTOBKY K
Co00IIeHNsIM TI0 BOTIpocaM, chOpMyIMPOBaHHBIM B 9K3aMeHAIL[HOHHOM OusieTe, yCTHOMY BBICTYTI/IEHHIO U
OTBETy Ha JIOTIO/THUTe/TbHbIE BOTIPOCHI MPerofiaBaters 1o TeMe bunera.
Inst ciaum sK3aMeHa HeoOXOAMMO OTBETHUTh Ha BOTPOCKHI OU/IETA, a TAKXKe JAOTIOTHUTETbHBIE BOTIPOCKHI
TIperio/iaBaresisi.
[Tpu olleHKe 3HAHUN YUUTHIBAETCS:
1. [ToHMMaHue U cTereHb YCBOEHUsI TEOPUU Kypca.
2. YpoBeHb 3HaHUs1 HaKTUUECKOTO Marepuasa B 00bemMe MporpaMmel.
3. [TpaBuibHOCTL (hOPMYIUPOBKU OCHOBHBIX TIOHATHY M 3aKOHOMEPHOCTEH.
4. Jlorvka, CTpyYKTypa ¥ TPaMOTHOCTb U3/I0’KeHUsI BOIpPOCa.
5. Wcrions30BaHre IpUMepPOB U3 MOHOTpadrueCKOW TUTePaTyphl (CTaTbl XpeCcTOMaThH) ¥ aBTOPOB-
uccreioBateriel Mo JaHHoW npobieme.
6. YMeHUe CBSI3aTh TEOPHUIO C IPAaKTHUeCKUM NIPUMEHEHHEM.
7. YMeHue caesnarb 0000111eHe, BEIBOABI.
8. YMeHHe OTBeTUTb Ha JOTIOJHUTE/bHbIE BOTIPOCHI.
Pe3ynbTaThl clauu 9K3aMeHa OLeHUBArOTCS 110 4-X Oa/lIbHOM CHCTeMe:
- «OTmuHO»
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1. T'nybokoe 1 MpoOYHOe yCBOeHMeE 3HaHWI MTPOrpaMMHOT0 MaTepuasa (YMeHUe BbIJiesSITh IJIaBHOe,
CYLL[eCTBEHHOE).

2. WcueprnisiBarolliee, oc/aej0BaTeIbHOE, TPAMOTHOE U JIOTUUECKH CTPOMHOE H3/I0KEeHHe.

3. TIpaBUbHOCTE POPMY/TUPOBKY TIOHSTUN W 3aKOHOMEPHOCTe! 110 JaHHOMW TIpo0siemMe.

4. Ucrnionb3oBaHue IPUMePOB U3 MOHOIpauuecKol uTeparypsl U [IPaKTHUKU.

5. 3HaHKWe aBTOPOB-MCC/Ie[JOBaTe/IeH 10 JaHHOH mpobiieme.

6. YMmenue czenarb BbIBOZ, [10 U3/1araeMOMy Marepualy.

- «Xopowmo»

1. JocTaTouHO MOJIHOe 3HaHWe NTPOrpaMMHOI0 MaTepHara.

2. 'pamMOTHOe M3710’)KeHUe MaTepHaJia o CyL{eCTBY.

3. OTcyTCTBUE CyllleCTBEHHBIX HETOUHOCTeH B (POPMYJTUPOBKE TTOHATHH.

4. ITpaBuibHOE NIpUMEHeHNe TeOpeTUUeCKUX [10JI0KeHUH TIPU MOATBeP K eHUH TPUMepaMH.

5. YmeHue cuenatb BBIBO/,

ITpu sToMm:

1. HegocraTtouHo nocsejoBaTesibHOe U JIOTUYeCKOe U3JI0KeHHe MaTepuaia.

2. OTCyTCTBUE 3HAaHUM aBTOPOB-UCC/Ie/[OBaTe el 10 MpobieMe ¥ IPUMEPOB MOHOTpahHUueCKOU JIMTEPATYPBhI.
3. HekoTopble HETOUHOCTH B (JOPMY/IUPOBKE MOHATHH.

- «YI0B/IETBOPUTEIbHO»

1. O61re 3HaHUS OCHOBHOTO MaTepuasia 6e3 yCBOeHHs] HEKOTOPBIX CYIL{eCTBEHHBIX TI0JIOKEHHH.
2. @opMyIMpOBKa OCHOBHBIX MOHATUH, HO — C HEKOTOPOM HETOYHOCTBIO.

3. 3aTpyAHeHUs B NPHUBeJeHNH NIPUMEPOB, MOTBEP)K/JAIOIINX TeOpeTUUeCKHe MOT0KEHNS.

- «HeynosnersoputensHO»

1. He3HaHue 3HauMTebHOM YaCTH MPOrPaMMHOTO Marepuara.

2. CyliecTBeHHbIe OLIUOKH B TIPOLIECCE U3/IOKEHUS.

3. HeymeHue BbIZIe/IUTH CyIjeCTBeHHOE U C/le/laTh BbIBOJ,

4. He3HaHue WM OIMOOYHBIE OTIpeZieIeHusI.
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Pa3fen 1. Pakera, pakeTHBIN BOIMDOCH K
4 7 |KOMIUIeKC M paKeTHasi CUCTemMa 3 1 1 0 2 11 | 11 P
3K3aMeHy
KaK 00beKThI MPOEKTHPOBAHHUS.
4 7 Paspen 2. Pakera, Kak 3 1 1 0 7 1!l n Bormpocs! K
TexXHUYecKas cucrema. JK3aMeHy
4 - Pazgen 3. JKusHeHHbIN LUKJI 3 1 1 0 7 1 1 Bormpocs! K
PK. 3K3aMeHy
4 7 Pa3pen 4. IlocTaHOBKA 3ajauu 10 4 4 0 6 1 1 Bompocs! k
NPOeKTUPOBaHUAA. 3K3aMeHy
4 7 Pa3aen 5. IlociegoBare/ibHOCTh 10 4 4 0 6 1 1 Bompocs! k
BBINO/THEeHUs MPOEKTHHIX PadoT. 3K3aMeHy
Ortuet 1o
MPaKTUYeCKOMY
4 | 7 P:iﬁ:" 6. Mopenu Tpaekropuu | 4o | 3, | 6 | o4 | 15 | 11 | 11 | sapanmo,
P ’ Bormpocsr K
3K3aMeHy
4 7 |Pa3gen 7. Mopgenu maccel paket. | 20 8 8 0 12 11 11 Borpocal k
3K3aMeHy
4 7 Pazpgen 8. [lapameTrpuuecKkum 12 4 4 0 8 1 1 Bompocs! k
aHa/u3 paKeThl. 5K3aMeHy
Ortuet 1o
MpaKTUYeCKOMY
4 | 7 (Paspend. Amropurmer 38 15| 5 | 10 | 23 | 12 | 12 | s3agammo,
ONTHUMM3ALUU.
Bormpocs! K
9K3aMeHy
Bcero 3a 7 cemecTp 144 | 68 | 34 34 76 | 100 | 100
Bcero no AucHUIIMHe 144 | 68 | 34 34 76 | 100 | 100
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Kputepuu oneHuBaHus

IICK-28
Bonpocbl omkpbimozo muna:

Nel OCHOBHOM KpUTEpU OCTaHOBKH MpOLiecca ONTUMHU3ALMUA B MeTOJAaX CIy4YaliHOrO
TorcKa

Ne 2 UTo Takoe orpaHryeHye BTOPOIo POZa NPy ONTMMHU3ALMY ITapaMeTpoB
Ne 3 UTo Takoe orpaHHUYeHue [1epBoro poja Npy ONTUMHU3aLMK NTapaMeTpoB
Ne 4 Uro penaet mrpadHas GyHKIMs IpA ONTUMU3ALUY [1apaMeTPOB PaKeThl
Ne 5 UTo Takoe NIpOeKTHasl TPAeKTOPUsI PaKeThl
Ne 6 UTo Takoe MaHEBPEHHOCTb PAaKeThbl?
Ne 7 Korpa cucrema ontumarnsHa?
Ne 8 UTo Takoe rapaHTHITHBIN 3arac TOIUIMBA PaKeThl?
Ne 9 UT0 Takoe ONTUMYM [0 BEeKTOPHOMY KPUTEpPHIO?
Ne 10 Uro Takoe kK03(hPUIMeHT TIeperpy30K pakeThi?
Bonpocsbl 3akpbimozo muna:
Ne 1 PacrionoxxuTe B uepapxuueCcKoM TOpsiJIKe CIeyolle TePMUHBL: a- u3jenve b —
KOMILJIEKC C - CUCTeMa
Ne 2 OCHOBHBI€e IIPOEKTHEIE I1apaMeTpbl 3TO:

¢ [IpoekTHbIe TapaMeTpkrl, KOTOPblE OAHO3HAYHO OTpeJesisiFoT BAPHUAHT POEKTHO-
KOHCTPYKTOPCKOTO pellleHNs] PaKeThl

¢ [IpoeKTHbIe TapaMeTphbl, IPHUHATbIE KOMUCCHEN NPOEeKTUPOBILMKOB KaK OCHOBHbIE

¢ [lapameTpbl Hy)KHbIe /11 IPOEKTUPOBaHUS U3JeNus

Ne 3 UTo Takoe repCreKTUBHOE MPOEeKTUPOBaHUEe?

 BricTpoe noyueHue pesysibrata

¢ Pa3paboTKa HOBOIO U3/e/HsI

* BbI00Op HOBBIX MEPCITEKTUBHBIX CXeM M KOHCTPYKI[Hi
o OlleHKa CyIIeCTBYOIIe CXeMbl KOHCTPYKI[UH

Ne 4 YTo Takoe CUCTeMHBIN TIOJX0, TIPU pa3paboTKe HOBBIX TIPOEKTOB?

¢ DBricTpoe pelienue 3azaun

¢ AHanu3 aJbTepHaTUBHBIX pelleHni

o [lonHbIN yueT Bceli CTPYKTYPhI CUCTEMBI U ee CBsi3eil
e AHanu3 BO3MOXXHOCTeli TIpoeKTa

Ne 5 Uro Takoe uTepaloOHHOe IIPOeKTUpPOBaHKe?

e MeTo/ YaCTHBIX pellleHui

¢ MeToy TOC/IeI0BaTeLHBIX TIPUOIDKEHHH
¢ Mertoz ripob ¥ ommbok

e Mertop ucciiefioBaHust 00/1aCTH pereHui

Ne 6 OcHoBHOe TpeOOBaHKe K KDUTEPUIO ONTUMAIbHOCTH.

° BLICTpOE pellieHre 3aga4yu

° HpaBH]’[bHO OTPpa’>XaTb CaMO€ BaKHOE KdueCTBO M3 ens
o BBITh TTIOHATHBIM

¢ lIMeTb MaTeMaTHUeCKOe ONMCaHUe

Ne 7 Uro Takoe metor Hengepa Muga?
¢ [leTepMUHUPOBaHHbLIN MeTo[, e(hOPMUPOBAaHHOTO MHOTOT PaHHHKA
e Merto/ CTy4aiiHOTO TIOKCKa

e MeToz BeKTOPHOM ONTUMH3ALIAN
¢ MeTto/ CKaHUPOBaHUSA
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Ne 9

Ne 10

IICK-30
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

Ne 4

UTo faeT onTUMM3aLUs IapaMeTPOB U3Zens?

¢ BenuuuHy (QyHKIMOHA/IBHOIO OrpaHUYeHUst

¢ [IpaBU/IBHOCTb NIPUHSATHIX pellleHui

e [eomeTpruecKy0 MHTepIIPeTALUIO Lie/ieBOM (yHKLU
e 3HaueHUe 1le/ieBOM (HYHKLMY U ITapaMeTPOB U3/e/Hs

Kakoe 3HaueHue 1e/1eBOM (PYHKIMU 0OBIYHO WILYT B TIPOLIECCE ONTUMU3AIUN?

e MuHrMyM LieneBod GyHKLIUN

e MakcumyM LieieBoH QyHKLIUN

o CpenHee 3HaueHue 1ieieBoM (HYHKIIUU
Yo nonyuurcs

Kakoe CBOWCTBO /IO/KHO OBITh Y 11e/1eBOM (YHKIHI TIPH ONTUMU3AL[UH ee TTapaMeTpPoB
JleTepPMHUHHPOBaHHBIMU METO/laMHU.

¢ Jlo/KHa UMETb MaKCUMyM

¢ Jlo/pKHa UIMETh MUHUMYM

¢ JTomkHa ObITH HeTIPpepBIBHOM (6e3 pa3phIBOB)
¢ Bospacratoieii

Bonpocbl omkpbimozo muna:

YT0 Takoe OpraHU3alMOHHO-TEXHUUECKasi CUCTeMa.

Yto Takoe ce6eCTOMMOCTE U3TOTOBJ/IEHHUS U3/Ie/UsT

YTO Takoe MeTos; HOMOTpaMM [i/is1 OTIpeZiesieHust 00/MKa pakeThI?

Kakwe rnpoekTHbIe TapaMeTphl CH/IbHee BCero BWSIIOT Ha JJa/IbHOCTh Oa/UTUCTHUe CKOM
PaKeTBI

Kak 3aBucut opburanbHast ckopocTb KJTA OT ee BBICOTBI OpOUTBI.

[ToueMy 3aBHCHUMOCTH JJa/IBHOCTH T0/1eTa OaiIMcTiuecKol pakeTsl 3aZJaHHOM MacChl OT
ee TATOBOOPY)KeHHOCTH UMeeT MaKCUMYM

[ToueMy 3aBHCHMMOCTb MacChl Oa/MCTHUECKOW paKeThl 3a7laHHOM /JaIbHOCTH T1071eTa OT
ee TATOBOOPY)KeHHOCTH UMeeT SKCTPeMyM

3aueM HEKOTOpbIe POTHBOTAHKOBBIE PAKeThl B Havasie 1oJieTa MMel0T, TaK Ha3bIBaeMyto,
“ropky”

[Touemy He)keraTenbHa BpeMeHHas ay3a B paboTe cTymeHel 0aiIMcTHIeCKIX PakeT
UeM BBITOZHO yBeJIMUeHHe JIaB/IeHHs B KaMepe CrOpaHHs PaKeTHbIX JBUraTesiei
Bonpochbl 3aKpbimo2o muna:

Kak BusieT oT/ie/ieHre roJIOBHOTO OTCeKa Oa/UTMCTHUeCKON PaKeThl Ha 1albHOCTh
[IOCTaBKH T0JIE3HOT0 Tpy3a’?

o Hert oTrBeTa

e YBenmuuBaeT JaJbHOCTD M0JIeTa
e YMeHbllIaeT AalbHOCTh TOJIeTa

e He BiusieT Ha AanbHOCTD T10J/IeTa

3aueM pakeTbI-HOCHTE/N UMeIOT Tiay3y npu BeiBozie KJTA Ha opbuty?

e [l71s yMeHbllIeH!s] BpeMeHH BbIBOZIa Ha OpOUTYy
o lns BeiBozia KJTA B TpeOyemoii TouKe OpOUTHI
o sl yBeMueHUs BbICOThI 0pouThI KJITA

e [Ing HafleXXHOTO pasfiesieHrsl CTyTlieHel paKeThbl

YemMm oT/imuaeTcs MeTO/bl Cﬂy‘—laﬁHOl‘O TIOMCKa OT AETepMI/IHI/IPOBaHHbIX?

¢ B nepBoM ciyyae aJrOpUTM MOKUCKA CJIOKHEE, UeM BO BTOPOM

o CryualiHbI{ TOMCK UIIET SKCTPEMYM JIOJIbIIIE

¢ B nepBoM ciyuae Iar OCyIeCTB/ISETCS B 3aBUCUMOCTU OT BEJIMUMHBI C/TYYalHOTO
BEKTOPA, BO BTOPOM TI0 CIEeLAaTbHOMY a/TOPUTMY

e CyuaiiHbIN TTOMCK He BCeryia HaXOJUT KCTPEMYM

Yro Takoe BEKTOPDHas OINTUMHK3aliysl.
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

o KomrioHeHTaMu BeKTOpa SIBJISTFOTCS YaCTHBIE KpUTEPHH, 3((HeKTUBHOCTH KOTOPBIX
CKJTa/IbIBAIOTCS

¢ KoMITOHeHTaMM BeKTOpa SIB/ISIOTCS YaCTHbIE KPUTEPUH, KOTOpble UMEIOT Pa3HyIo
3HAUMMOCTB M 3TO YUUTHIBAETCS TIPY OTIpe/ie/IeHMM KOHeUHOTO pe3y/ibTara.

¢ DKCTpeMyM /IOCTUTaeTCsl TaM, BCe YaCTHbIe KPUTEPHUH UMEIOT IKCTPEMYM

¢ TToCKONBKY BCe YaCTHbIE KDUTEPUU He COBMA/IAI0T, 00ILero SKCTpeMyMa He HaluTh

Yto Takoe opOHUTaNbHAs CKOPOCTH PAKeThI-HOCHTEJIS.

¢ DTO CKOPOCTh JIBMXKEHMS TI0 Te0CTallOHAPHOW opouTe

e IT0 cKOpOCTh ArkeHus KJIA o opbute

e OTO CKOPOCTbH PAKeThI B KOHI[e AKTUBHOTO yUuacTKa TojieTa, 00ecrieunBaroias
KpYTOBy10 0poUTY

OnTumasbHas CKOPOCTBH B KOHII€ aKTUBHOI'O yUaCTKa I10JIeTA.

¢ 3TO CKOPOCTb, HeOOX0uMast JJis IO CTIKEeHUS 3a/JaHHOM /1aTbHOCTH T10JIeTa
¢ OTO CKOPOCTb, HeOOX0qUMast [Jis O CTHXKEHUS] MUHUMAJTbHON MaCChI PAKeThI
¢ OTO CKOPOCTb, HEOOXO[UMast JJIs 0 CTHXKEHUS MaKCUMaJIbHOM Aa/TbHOCTH 10JIeTa
¢ 3DTO CKOPOCTh, HEOOXOAMMAs [IIsI TIOJTyUeHHs] MAaKCUMaTbHOW TOUHOCTU CTPEJTbOBI

Yro Takoe 1jesieBast GyHKLMS [IPH ONTUMU3ALMH [1apaMeTPOB PaKeThl.

e 3JTO Ta XapaKTepHCTHKa, KOTOpasi JO/DKHA ObITh Mo/yueHa

e 3DTO KpUTepuil KauecTBa B JaHHOM 3a/iaue. JTO 3HAUMMasi XapaKTepUCTHKa paKeThl
e DTO XapaKTepuCTHKa Lieu

e 3JTO JOMyCcTUMAas OLIMOKA TTO/TyYeHHsI SKCTpeMyMa

YT0 Takoe TeXHHUUECKOE 3a/jaHue Ha pa3paboTKy 0ObeKTa.

e JTO0 mepeueHb XapaKTePUCTUK 00BeKTa

¢ OTO COBOKYITHOCTh TPeOOBaHMIA: TEXHUUECKUX, IKCTTyaTallMOHHBIX,
3G PEKTUBHOCTH U IPYTHUX, KOTOPBIE AO/KHBI OBITh BHITOJIHEHBI TIPH pa3paboTke
00BLeKTa

¢ JTO OIMMCAHME XapaKTePUCTHK >Ke1aeMoro o0bekTa

e OTO MO)KeJaHHe 3aKa3urKa

IMpu3HaKu TeXHUYeCKOU CUCTEMBI
COBOKYITHOCTb YCTPOMCTB B3aMMHO3aBUCSIIUX APYT OT Apyra

COBOKYITHOCTE OpraHu3alyi, 00beIMHEHHBIX B OAHY CTPYKTYpY (Tura Bosbiioe
KO/IMYeCTBO 3/1eMeHTOB, eJUHCTBO Lie/I1, MepapXusl CTPYKTYypbl, CJIOKHOCTb CBsi3ei,
BBICOKasl CTOUMOCTb.

OueHb CI0)KHOE TEXHHUUECKOe YCTpOﬁCTBO
PEByJI]:TElT MPOEKTUPOBAHUA obneKra.

¢ BrhInyckaeTcst YepTeXXH MEPBOTO PUOIVKEHHS

¢ V3yuaroTcs pa3uyHbIe BAPHAHTHI KOHCTPYKIIMU 1 BBIOWPAETCS HAaWTydlliast

o Orpe/eNilOTCS OCHOBHBIE XapaKTEPUCTUKKU 00BheKTa BhIMyCcKaeTcst TpoeKTHast
IoKyMeHTalus1. UepTexku 0011ero BUa U3/E/THs, €r0 37IEMEHTOB, CXEMBI

o Ornpe/ieNiAOTCs XapaKTEPUCTHUKU 00BEKTA B ITEPBOM MPUOIMKeHNH (TIepBast
WTeparysi)
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