MMHOBPHAYKHW POCCHHA

(enepanbHoe rocyjapcTBeHHOe G10)KeTHOe 00pa3oBaTe/IbHOE YUpeXX/[eHHe BhICIIero 00pa3oBaHust
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»

(BITY «<BOEHMEX» nm. JI.®. YcTunoBa)

YTBEPXIARO
HekaH dakynbTeta

HOnakos JI. I1.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
IJHEPI'OYCTAHOBKU I'MIPOASPOKOCMMNYECKHUX CUCTEM

HamnpasyieHnue/cnenaaibHOCTb

INOArOTOBKH

Cnenuanusanusa/npoduab/nporpaMma

MOAroTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust

®dopma 00ydeHHUs

dakynsTeT

Beinyckaroman Kadeapa

Kadeapa-pa3padorunk paboueit

24.05.02 TIpoeKTHpPOBaHHE AaBHAI[HOHHBIX H PAKEeTHBIX JBUraTe/IeH

HDOCKTI/IDOBGHI/IE dBHALIMOHHBIX /:[BI/lFaTEJIEﬁ H JHepreTuYeCKMux yCTaHOBOK

Cnenpanurer

OuHnas

A PakeTHO-KOCMHY€CKOH TeXHUKH

A8 IBUT'ATE/IN 1 SHEPT'OY CTAHOBKMU JIETATEJ/IBHBIX
ATITTAPATOB

A8 IBUT'ATE/IN 1 SHEPT'OY CTAHOBKMU JIETATEJ/IBHBIX
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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)

24.05.02 ITpoekTHpOBaHUe aBUALIMOHHLIX U PaKeTHBIX /BUraTe/iei
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A8 IBUTATEJIN 1 DHEPTOYCTAHOBKU JIETATEJIBHBIX
ATITTIAPATOB
CaBuenko ['puropuii bopucosuy, crapiuii npernosiasaTeib

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpamMmel A8 IBUTATE/IU U SHEPT' OY CTAHOBKWU JIETATEJ/IBHBIX AITITAPATOB

3aBepytomuii kKadesapoii JleBuxuH A.A., K.T.H., JOLI.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A8 IBUT'ATEJ/IN 1 DOHEPI'OY CTAHOBKM JIETATEJ/IBHBIX AITITAPATOB

3aBeqyroiuii Kadezapoii JleBuxuH A.A., K.T.H., JO0L.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
JHEPI'OY CTAHOBKU I'MIPOADPOKOCMMWYECKUX CUCTEM

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:

IICK-1.7 — cnoco6GHOCTh TPOM3BOAWTE TOWCK, CHCTEMaTU3UPOBaTh M aHANIW3WPOBAaTh MH(GOPMALMIO 110
KOHCTPYKTUBHBIM U CXeMHBIX pelIeHHsIM CYIIeCTBYIOLIUX JBUTaresiel JieTaTelbHbIX armnapatoB M HX
5/1eMeHTOB

@®opMHPOBaHHMIO KOMIIETEHLUI CITYKUT JJOCTIDKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:
IICK-1.7

3HAHUA:

Ha YpOBHe Ipe/|CTaB/IeHUM:

KOHCTPYKLIMM Y TIPUHLUITHAbHbIE CXeMbI CYIIeCTBYIOIUX U MepCreKTHBHBIX IBUTaTes el IByXCpeIHbIX
armaparoB, aTMoC(epOHe3aBUCHMBIX JBHUrareseldl M CJIOKHBIX TeXHHUECKHX CHCTeM Ha 0a3e KpHUTUYeCKHX
TeXHOJIOTHI;

Ha YPOBHE BOCIIPOU3BeZIeHH:

MeTO[bl pacueTa [JBHUraresiell [BYXCPeAHBIX alaparoB W YyCTaHOBOK, CO3[aBaeMbiXx Ha 0ase
KPUTUUECKHX TEeXHOJIOTHM;

Ha ypOBHe NMOHUMaHUsI:

MOZIe/I1 1 aJTOPUTMBbl TIPOEKTHPOBaHUS JiBUraresiell IByXCpeJHbIX amnrapaToB M yCTAHOBOK Ha Oase
KPUTHUYECKHX TeXHOJIOTUH;;

YMeHUs:

TeopeTUUeCKHe:

METO/Ibl U aJITOPUTMBI PabOThI ABUTraTesiel AByXCPeJHBIX allapaTos;

MpaKkThyecKue:

IIPOEKTUPOBaHMe JBUraTeslell JABYXCDeJHbIX amlraparoB M arMoc(epoHe3aBUCUMBIX JBuraresed, a
TaK)Ke YCTAaHOBOK Ha 0a3e KpUTHUECKUX TEXHOIOTH;;

HABbIKU:

pacueT ¥ NpOeKTHPOBaHWe [BUraTesiell JBYXCpPeJHbIX anrapaToB U BbICOKOTEMITepPaTyPHBIX yCTaHOBOK
Ha 0a3e KpUTHUeCKHX TeXHOJIOTHIA;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuynmaa SHEPTOY CTAHOBKU IT'IPOASPOKOCMHMNYECKUX CUCTEM sensieTcst
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
TIOJITOTOBKHU 110 HarpaBenuto 24.05.02 I[IpoekmupogaHue aguayuoHHbIX U paKemHbix oguzamesetl.

CopepxaHue [UCLIMIUIMHBL SBJSETCS JIOTMYeCKUM IpogopkeHneMm gucuuiuiiH: CXEMbBI U
KOMIIOHOBKU BP, TEOPUSA N IIPOEKTUPOBAHUWE JXWNJKOCTHBIX PAKETHBIX
JBUTATEJIEV, ADPOTA30JMHAMMKA, BBICIIIAI MATEMATHUKA, TEIIJIOIIEPEJIAUA,
TEOPUSA U KOHCTPYUPOBAHUE BPA, PACUET U ITPOEKTUPOBAHUE AI'PETATOB BP/A,
NCTOUYHUKU SHEPTU U PABOUYME TEJIA, XUMHNYECKAA TEPMOJVNHAMMWKA U TEOPUSA
I'OPEHUA.

CopepkaHue [UCLUIUIMHBI SIBAsieTCST OCHOBOM Jjisi ocBoeHus guciuruiiH: IIOATOTOBKA K
IPOIIEAYPE 3AIIUTHI U 3AIIUTA BBIITY CKHON KBATTM®UKAIIMOHHOM PABOTHL

Hpe,ELBapI/ITEJILHLIe KOMIIeTEHILINH, CClJOpMI/IpOBaHHbIE y 06yqa}0Luer0CH A0 HauadJ/ia U3yuyeHusd AUCLHUTIINHBIL

¢ OIIK-1 — CrniocobeH IPUMEHSITh €CTeCTBeHHOHAYUHbIE U 00II[eMHKeHEePHbBIe U SKCIIepUMEHTATBHOTO
WCC/IeIOBaHMS [J1s1 PellleHrsI MH)KeHepPHBIX 3a/1au podeCCUOHATBHOM /1eATeTbHOCTU

¢ OIIK-4 — CrniocobeH oCyIIecTBATh MPOGhEeCCUOHANBHYIO AeATETLHOCTh C YUeTOM S5KOHOMUYECKUX,
5K0JIOTMYeCKUX, COLIMAIbHBIX 1 IPYTUX OrpaHUUEHUM Ha BCeX 3Tarnax >KM3HeHHOT0 LUK/Ia TeXHUYeCKUX
00BEKTOB aBUALMOHHOW M PAKETHO-KOCMHUUECKON TeXHUKU

¢ OIIK-5 — CriocobeH pa3pabarbiBaTh GU3NUECKHE U MAaTeMaTHUeCKUe MOJIe/IA UCC/Ie[yeMBIX MPOLIeCCOB,
SIB/IEHUH 1 00BEKTOB, OTHOCAIIMXCS K ITPOoheCCUOHANTbHOM cdepe AessTeIbHOCTH I PeLleHUs
WH)XeHepHbBIX 3a7au

¢ OIIK-6 — CrniocobeH oCyIIeCTBAThL KPUTUUECKUI aHATN3 HAYYHBIX JOCTH>KEHUH B 06/1acTu
aBUALIMOHHOM U PaKeTHO-KOCMUYeCKOW TeXHUKU

¢ TICK-1.1 — CnocobeH pa3pabaTbiBaTh KOHCTPYKTOPCKYIO JOKYMEHTAI[UIO Ha JeTau U Y3/IbI
JBUTaTesiell U CTeHZ0BOTO 000PYAOBAHUS

¢ TICK-1.3 — Crioco0eH BBINOHSTL PACUETHI ITPOCTBIX CUCTEM, JeTajel U y3/I0B

¢ TICK-1.7 — CriocobeH Mpou3BOUTh TOUCK, CUCTEMAaTH3UPOBaTh ¥ aHAIM3UPOBaTh MH(HOPMAIHIO TI0
KOHCTPYKTUBHBIM M CX€MHBIX PeLleHUsIM CYLeCTBYIOLLUX [IBUTAaTe el JleTaTe/IbHbIX anrnapaToB U UX
5JIEMEHTOB

¢ TICK-1.8 — CniocobeH pa3pabaTbiBaTh 3CKU3HBIHN (TEXHUUECKUI) MPOEKT (ABAHITPOEKT) MO CO3/IaHUI0
(MozepHHM3aLIMi) BO3AYIIHO-PEaKTUBHBIX ABUraTesiel U UX COCTaBHBIX 3/IEMEHTOB



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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Pazpen 1. ueproycranoeku FTAKC "Bopa-armocgepa-poaa". [ToHsTre
"ruzpoaspokocmuucekast cuctema (TAKC). HasHaueHue, MCTOPHS, MePCIIEKTUBBI.
Knaccudukarpst 1 0611jasi XapakTepUCTHKa IHEProyCTaHOBOK /IByXCPE/HbIX arnaparoB K/iacca
"Bogia-aTMoctepa-Boaa". [1pory/bCHBHbINM KOMILTEKC. B3aUMOCBSI3b OCHOBHBIX TapaMeTPOB
TIOMYJ/IbCUBHBIX SHEPTOCUIOBBIX CUCTEM C XapaKTepHUCTUKaMHU TOABOAHBIX U ABYXCPeAHbIX
5 10 |ammaparos. TaxTuko-TexHHueckue Tpebopanus K TAKC pasnMuHoro HasHaueHusi. TerioBble 60 20 10 10 40 50
SHEepro/IBUraTe/bHbIe yCTaHOBKU: TypOMHHbBIE, OPIIHeBbIe, pakeTHble. Knaccudukarys,
YCTPOHCTBO, MeTO/Ibl pacyeTa 1 nipoekTuposanus. Tormea Teriosbix TAKC "Boga-
armocdepa-Boza". TPeXKOMITOHEHTHbIIT MaporasoreHeparop (M0/l0rpeBaTeib) Kak 0CHOBA
TerIoBbIX 3HeproycraHoBok TAKC. Dnekrpuyeckue sHeproyctaHoBKU. Kiaccudukars,
YCTPOWCTBO, METO/BI pacyeTa U MpoeKTHpoBanus. Jsrkurenu. Kinaccudukarys, ycTpoicTBo,
MeTOo/bl pacyeTa U ITPOeKTUPOBaHUS. B03AyXOHE3ﬂBl/ICl/IMLIe SHEepProyCTaHOBKU.
Paspen 2. DHeproycraHoBku F'AKC "armocdepa-kocvmoc-armocdepa”. Knaccubukarms u
5 10  |obuast xapakrepuctika Y 'AKC atmocdepa-kocmoc-arMocdepa. [MbpuzHble ABUraTenv 48 14 7 7 34 50
a’pOKOCMUYecKUX [IA: yCTPOKCTBO, KOHCTPYKLMSI, METO/bI pacyeTa.
Bcero 3a 10 cemecTp 108 34 17 17 74 100
Bcero no gucuuninHe 108 34 17 17 74 100
3.2. AyAuTOPHBII NPAKTUKYM
Oo0neMm,
No Homep v HaiMeHOBaHHe
Tema MNPAKTHYE€CKOI'0 3dHATUA dyA.
n/n pa3jesida JMCIUII/IUHBI
yacoB
1 N3zyuenwne II'C TopriegHbIX ABUraTesei. PacueTt TypOUHHOTO 4
TOpIeAHOT0 ABUTaTesId.
Pa3pen 1. DHeproycraHOBKU -
" I/I3yquHe YCTPOUCTBA PA3/IMUHBIX THUIIOB
I'AKC "Bopma-atMocdepa-
2 sona” TPeXKOMIIOHEHTHBIX [1apora3oreHeparopos. Pacuer 3
Ad TPEXKOMITOHEHTHOTI'O ITapOra3oreHeparopa.
3 V3yueHue pa3nuyHbIX TUIOB fABMkUTeneid J/JA. 3
PacueT npsiMOTOYHOTO ABUraressd. PacueT rumnep3ByKOBBIX
4 |Pa3gen 2. DHeProyCTaHOBKU pA P38y 4
" JBUraTe/Ien.
I'AKC "armocdepa-kocmoc-
5 aTMOC d) epa" I/I3yqu1/Ie KOHCTPYKLHWH IEePCIIEKTUBHBIX FI/I6pI/I,[[HbIX 3
nBuratesieii adpokocMuueckux JJA.
Bcero 3a 10 cemecTp 17
3.3. CamocrosiTenbHas padora crygenta (CPC)
Ne | Homep u HanMeHOBaHUe Oo0nemMm,
CopepikaHue yueOHOro 3aJaHusA
n/n Pa3ae/ia JUCIUII/IMHDbI JdacoB
Pazpen 1. W3yuenne npeyCMOTpPeHHBIX IPOrPaMMON UJaKTHUe CKAX
1  |9ueproycraHoBku [AKC |eguHUL] IO KOHCIIEKTaM JIEKLIMM U peKOMeH/[yeMOMi iuTeparype. 40
"Bofla-aTMoc(epa-Bojia". |BrINonHeHWe UHAUBUAYaAILHOTO 3ajaHusl.
PHB,ELQJ'I 2. M3yueHue rpeyCMOTPEHHBIX IIPOrPaMMOM IUTAKTUUE CKUX
OHeproycraHoBku '"AKC Y Peay P nporp AMAAK]
2 " €4WHMUIL] T10 KOHCIIEeKTaM JIEKIITMK 1 peKOMeHAyeMOU JInTepaType. 34
aTMOCCbepa-KOCMOC-
n BoinonHeHnue WHAWBUAYa/IbHOT'O 3a/laHUA.
atmocdepa”.
Bcero 3a 10 cemectp 74
6 27542




4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJE/IM CEMECTPA
112(3) 4 6 8 9/10 (11| 12 |13|14|15| 16 17
10 TexK | | P TexK, UIT3 AP TekK AP | Bormp. 3ay, 3au.

Ycii0BHBIe 0003HAYCHUSA:

3da4. — 3a4erT.

P — nuarHocTUueckasi paboTa;

TekK — BOIpPOCHI [/151 TEKYILIETO KOHTPOJIS;
WII3 — unauBHyanbHOE MPaKTUUeCcKoe 3a/laHuE;
Bomp. 3au — BOIIpOCH! K 3a4eTy;

TeKyLHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMeHHbIE UHTEPBAJIb B
cnenyrommx dpopmax:

AWarHoCTHh4Yeckasa pa60Ta;

BOIIPOCHI AJ1d TEKYILETro KOHTPOJIA;

WHAWBW/Yya/IbHOE IMPAKTUYeCKOEe 3adHHNE;

BOIIPOCHI K 3aUeTy.

HpOME)KYTO‘IHaH dTTecTalud rMpoBOAUTCA B Cl)OpMaXZ

3a4yeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. ®. Illep6akoB. . ABualMOHHBIE pakeTHbIe KomiieKchl. CII6.BT'TY "BOEHMEX" um. /1. @.
YctunoBa, 2012, 311. pec.

2. B. ®. [Tlep6akoB. . ABraioHHbIe pakeTHbIe Komriiekcel. CII6.BT'TY "BOEHMEX" um. /1. ®.
YcrunoBa, 2012, 35 3K3.

3. B. A. CopokuH. . ITpoekTrpoBaHue 1 0TpabOTKa paKeTHO-MPSAMOTOUHBIX JBUraTe/ el Ha TBEPJOM
toruBe . M.: 3n-Bo MI'TY um. H. O. Baymana, 2016, s51. pec.

4. B. B. Benbruiges. . [IpoekTvpoBaHue ABWKUTENBHBIX KOMIUIEKCOB OABOAHBIX annaparos. M.: 3a-Bo
MI'TY um. H. 3. baymana, 2020, s51. pec.

5. B. B. Benbruies. . [IpoekTupoBaHue ABMXKUTENBHBIX KOMIJIEKCOB MOABOAHBIX arraparoB. M.: M3a-Bo
MI'TY um. H. 3. baymana, 2019, 15 3k3.

6. JI. I'peiiHep. . ['MapoarHaMyKa ¥ 9HepreTHKa MoBOAHbIX amnmaparoB. JI.: Cygoctpoenue, 1978, 3. pec.

7. J1. H. YenuH, B. @. T'ypos, 0. U. Cannukos. . ToprieaHsie TypOuHHbIe apurarenu. CI16.BI'TY
"BOEHMEX" um. I. ®@. YctuHoBa, 2015, 25 3K3.

8. I0. K. MeHbLUIakoB. . ['unep3ByKoBbIe JjleTaTe/IbHbIe arraparbl U BO3AYLIHO-KOCMUYeCKHe CUCTeMbL. M.:
CnyTtHuK +, 2018, 351. pec.

5.2. JononHuTe/bHAas MTeparypa 1o AUCLUILIIHE:

1. pex. 5. Y. BoutkyHckui. CripaBouHUK 1o Teopuu Kopabsisi. T. 1 T'ugpomexanuka. CorpoTUB/IEHHE
JABwkeHuto cyznoB. Cyznosble aswkurenu. bI'TY "BOEHMEX" um. [I. ®. YcTuHOBa, , 3 3K3.

5.3. Ilepuoguueckue U3gaHus:
1. BeCTHHK BO3JyIIHO-KOCMIYeCKOi 000POHBI;
2. [IBurarers;

3. HaykoémKure TeXHO/I0TUY;
4. Mopckoi cOOpHUK.

5.4. TlepeueHb pecypcoB UH(OPMAI[UOHHO-TEIEKOMMYHHKAIIMOHHOW ceTd "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS TUCIUIIUHLI, T€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. https://www.biblio-online.ru — O6pa3oBarensHas rardopma FOpaiit. /17151 By30B U CCy30B.;
2. https://e.Janbook.com — 3BC JlaHb.

CoBpeMeHHbIe TPoQecCHOHANBHBIE Oa3bl JAHHBIX:

1. https://rusneb.ru — HaumoHansHas ssekrpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHia
(yH/IaMeHTaTbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHbOPMal[MOHHBIN TIOPTa TEXHUYECKOTO PeryiupoBaHus: HopMmbl, mpaBuia, CTaHZApThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHoM redepaiuu BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsrantILntoc- nH(OpMaIioHHbI# ITOpTas ITPaBOBOM MH(POPMALUH.
5.5. TIporpaMMHOe 0becrieueHue:
He TpeOyeTcsl.

5.6. ndopmalirioHHbIe TeXHOIOTUH:

B3anMogelicTBre ¢ obyuaroufumucs nocpegcreom SMOC Moodle BT TY «k BOEHMEX» um. [J.®. 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:

1. lHTepakTHBHAas1 JOCKa;
2. AyIMTOpUS C YMC/IOM TI0CAJJ0UHBIX MECT HE MEHbIIIe KOJIMUeCTBA 00yUaroIIUXCsl.

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.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OHEPT'OYCTAHOBKU I'IIPOASPOKOCMUNYECKNX CUCTEM

AnHoTanusa paboueii nporpaMMsl

Juciumuinia QHEPTOYCTAHOBKU T'MJPOABPOKOCMMYECKUX CHUCTEM sasnsercs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
MOATOTOBKK 10 Harpaenenuio 24.05.02 IIpoekmupoeaHue deUAUUOHHbIX U paxkemHbiX Ogueamesnell.
MucuurnvHa peanu3syeTcs Ha Qakynbrete A PaketHO-KocMuueckodt Texanku BI'TY "BOEHMEX" um. [1.®.
Ycrunosa kadenpoit A8 [IBUTATE/IU 1 DHEPT'OYCTAHOBKMU JIETATEJIEHBIX ATITTAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-1.7 crnocoOHOCTb IIPOM3BOAMTL IIOMCK, CHCTEMaTH3UpPOBAaTh M aHA/JIW3UPOBaTh WH(OPMAL[UIO II0
KOHCTPYKTUBHBIM M CXEMHbIX peLIeHHsIM CYIIeCTBYIOLIUX JBUraTe/iell JjeTarefbHbIX amnmnapaToB U UX
JIEMEHTOB.

Cojiep>kaHrie TUCLIMTUTMHBI OXBaThIBA€T KPYT BOTPOCOB, CBSI3aHHBIX C KOHCTPYKIMEH, TIPUHLIMIIAMUA pPaboThl,
MeTOflaMd ¥ aJTOPUTMaMH TPOEKTHPOBAHUS JHEPrOyCTAaHOBOK TUIPOA3POKOCMUUECKUX CUCTEM U
TEXHOJIOTUUECKUX YCTAHOBOK, 0a3UPYIOLMXCS HA KDUTHUECKUX TEXHOIOTHSIX.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
¢ BOMPOCHI /IJIs TEKYITIETO KOHTPOJIS;
¢  UHJUBHU/yaJbHOE TPAKTUYECKOE 33/IaHue;
e BOIPOCHI K 3aYeTy.

IIpome)xyTouHas arTecTanusi IIPOBOJUTCS B (hopMax:
e 3aueT.

OO01jast  TPYyI0EMKOCTb OCBOEHHUSI [AUCLUIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI

MpelyCMOTPEHbI JIeKIIMOHHbIe 3aHATHS (17 4.), mpaktuueckue 3aHsatus (17 u.), camocTosTesnsHas pabora
cryzeHrta (74 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
OHEPTOYCTAHOBKU I'IIPOASPOKOCMUNYECKNX CUCTEM

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.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 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.

HaumenoBanue paboTbI

PexkomeHpyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pa3pen 1. dneproycranoBku 'AKC "Boga-armocdepa-Boga’.

W3yueHue ripeayCcMOTPEHHBIX
MpOrpamMMoit JUAaKTHYeCKUX eJUHUL] 10
KOHCITEKTaM JIEKIUI U peKOMeH/TyeMo
yuTeparype. BeironHeHue
VHAWBUTYaTbHOTO 3a/laHMUS.

B. B. Besnbruies. . [IpoektupoBaHue
JIBIDKUTETbHBIX KOMIL/IEKCOB MO/BOAHBIX
arnmapartoB: M.: M3a-so MI'TY um. H. 3.

baymana, 2020 (1-6)

B. B. Bensuiies. . [IpoektupoBanue
JIBDKUTENBHBIX KOMIJIEKCOB TIOABOHBIX
anmaparos: M.: U3g-s0o MI'TY um. H. 3.

baymana, 2019 (1-6)

JI. T'peiinep. . ['MapoarHaMyKa 1 SHepreTHUKa
nozBoAHbIX anmnaparos: J1.: Cyzoctpoenue, 1978
(2,4,5)

JI. H. Ymenun, B. ®@. I'ypos, 0. 1. CaHHUKOB. .
Topriegnsie TypOuHHbIe aBurarenu: CII6.BT'TY
"BOEHMEX" um. [1. ®. YcruHoga, 2015 (1-7)
pen. f. U. BoitkyHckuii. CripaBOYHUK I10 TeOpUH
kopabsst. T. 1 T'uapoMexanuka. ConpoTHB/eHHEe
JBwxeHuto cynoB. Cyznosble gBrkurenu: bI'TY
"BOEHMEX" um. [I. ®@. YctuHoBa, (Pa3gen
TpeTuii)

40

Wroro no pasgeny 1

40

Paspen 2. dueproycranoBku 'AKC "armocdepa-kocmoc-atmocdepa’.

N3yuenue ripelycCMOTPeHHBIX
MpOrpamMMoit TUAAKTHYeCKUX eJUHUL] 110
KOHCIIEeKTaM JIeKLIUA U peKOMeHlyeMOoH
nuTeparype. BrinonHeHue
WHAUBUAYaIbHOTO 3a/jaHusl.

b. @. Illep6akoB. . ABHAIIMOHHbIE PAKETHBIE
komriekcel: CIT6.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2012 (Pa3zgen 11, 111)

B. A. CopokuH. . ITpoekTrpoBaHue 1 0TpaboTKa
PaKeTHO-TIPSIMOTOYHBIX [IBUTaTe/iell Ha TBEPAOM
Torse : M.: M3a-80 MI'TY um. H. 3. Baymana,
2016 (1-8)

FO. K. MeHb11akos. . ['nriep3ByKoBbie
JleTaTeJIbHbIe arnrnaparbl U BO3/YLIHO-
KocMuueckue cucreMbl: M.: CriyTHUK +, 2018 (1-
6)

B. ®. IllepbakoB. . ABHALIMOHHBIE PAKETHBIE
komruiekcel: CII6.BI'TY "BOEHMEX" um. [I. @.
YcruHoBa, 2012 (Pa3zgen 11, I11)

34

Wrtoro no pasgeny 2

34

11
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
9HEPI'OY CTAHOBKU I'I/IPOASPOKOCMMNYECKUX CUCTEM

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

*  BOIMPOCHI /IS TEKYIIeTO KOHTPOJIS;

e UHAWBUAYyaJbHOE TIPaKTUUYeCKOe 3ajlaHue;
e BOMPOCHI K 3aUeTy;

e 3auyeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

* IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpH NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

Bonpocs! A1A TeKyiero KOHTpo/is
Bonpocs! Tekylero KOHTpoJIs Npe/jHa3HaueHsb! J71s KOHTPOJIA TeKyIed yClieBaeMOCTH CTYAeHTOB U UX
caMOKOHTpos1s. [lepeueHs BOIpoCOB 10 pasgeny npejcrasied B YMK qucLuruivHeL.

NupuBuayanbHoe IpakTUYecKoe 3a/jaHue

VnpyBryansHOe pakTUYeCKoe 3a/laHue BBITIOHAETCS /IS K&K0ro pasfesna JUCLIATIIVHEL
I[TpencrassnsieT cO00# B 3aBUCIMOCTH OT M3y4aeMOro pa3zesa: aHaJIMTHUeCKYO 3aMHCKy ¥ pacyeT 3HaUMMOTO
snemeHnTa 'AKC (BY>KUTeNb WM BBICOKOTEMITepaTypHast yCTaHOBKA).
3azaHue oLeHUBaeTCs M0 GaKTy BBIMNOIHEHHUs: ClaHO/He ciaHo. OTUeT 110 3a/laHuIo0 MPejOCTaB/IseTCS B
cBoOOHOM (opMe B 371eKTPOHHOM BH/ie WM (TI0 JKeJIaHWIO CTy/leHTa) Ha MaTepuaabHOM HOCHTese. 3a/jaHne
CUMTaeTCs He BHITIOJIHEHHBIM M BO3BpalllaeTcsl Ha J0paboTKY, ec/ii He COOTBETCTBYET BOIIPOCY, UK eClr
pacueTHast 4acTh BBITIOTHEHA C OIIMOKaMH.
Cnucok BOIIPOCOB K MHAVBHUYaIbHBIM 3a[,aHusIM NpecTasiieH B YMK.

Bonpocsl K 3auety
Bomnpockl K 3aueTy 0XBaThIBalOT BeCb KypC B COOTBETCTBHHU C MPOTPaMMOM U npeicTaByieHbl B Y MK
JWCLIVTIIUHBI

3auet

Heo0OxoauMbIM yC/IOBHEM MOMYYEHUS 3aUéTa SIBSETCS BLIMOTHEHHE BCEX KOHTPOJBHBIX MEPOTIPUSTHH,
TpelyCMOTPEeHHBIX TIPOTPAMMOM JUCLIATI/TMHEL.
3ayeT rpejriosiaraeT OTBeTHI CTy[ieHTa Ha TeopeTHYeCcKre BOMpOCHI (10 3 BOMpoca U3 KaXJ0ro pasfesna).
"He 3auTeHo" MOXeT OBbITh MTOCTABJIEHO TIPH HEBLITIOTHEHUHU KOHTPOJIbHBIX MEPOTIPUSTUMN, IIPH OTCYTCTBUU
TPAaBWILHBIX OTBETOB 0OJIee UeM Ha JiBa BOIPOCA U TIPU CPeZIHEeH TI0/THOTe OTBETa Ha BOIPOCKHI MeHee 60%.
"3auTeH0" CTaBUTCS NPU MOJHOTE OTBETA Ha TeOpeThUYeCcKre BONpockl He MeHee 60%.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaunmeHoBaHuUe pa3/iesioB U
AUJAKTHYECKHUX eXMHMI]

BCEI'O

AyauTopHbIe
3aHATHA B
KOHTAaKTHOM

dopme

BCEI'O
Jleknuu
IIpakTHueckue
3aHATHUA

CamMocTrosATe/IbHasA
padoTa cTyaeHToB

dopmupyemast
KomIeTreHus, %

IICK-1.7

HANMEHOBAHUE
OLIEHOYHOTI'O CPEJJCTBA

10

Paspen 1. DHeproycraHoBKH

I'AKC "Bopa-armocdepa-Boga".

60

20 | 10 10

40

Bompocs! as
TeKYIL[ero
KOHTPOJIA,

NupuBrayansHOe

TpakTUyecKoe

3a/laHue

10

Paspen 2. JHeproycraHoBKH
T'AKC "armocdepa-Kocmoc-
armocdepa".

48

14 7 7

34

50

Bompoce anis
TeKyl1ero
KOHTPOJIS,

WNupvBuayansHOE

MpaKkTUUeCcKoe

3a/laHue,
Borpocs! K
3auery

Bcero 3a 10 cemecTp

108

34 | 17 17

74

100

Bcero mo auciun/nHe

108

34 | 17 17

74

100

13
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Kputepuu oneHuBaHus

IICK-1.7

Ne 1

Ne 2
Ne 3

Ne 4
Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Bonpocbl omkpbimoz2o muna:
C KakoM Lie/ibl0 Ha MHAMKATOPHOM rarpaMMe MOpLIHeBOro Asurarens JA tuna
«armocdepa-Bojia» TIPeAyCMOTPEH y4acToK 5-6

-
L2~

|
5
--'-"‘,I--

YKkasaTp nipeMMylLleCTBa KJ/IallaHHOI 0 rasopacrpegenenus A

YTO Mo3BOJISET CHU3UTh WM UCKIHOUUTD 3aBUCUMOCTDb KIII ABUTaTe st OT [1yOUHbI
xoza A npony/isCUBHOTO THMA?

[Mepeuncauth TpeboBanvs K JJTA crcteM "BO3AYyLIHBIN cTapT"

Kakue KOHCTpyKLMY COIesT U MeTO/bl yIpaB/ieHUs] BBICOTHOCTBIO COIIA CYMTAROTCS
Haunbosee epcreKTUBHBIMY 7151 [IJJA Thma «atMocdepa — KOCMOC»?

Kakue nipobieMsl pelliaeT UCMo/Ib30BaHKe KomOuHrpoBanHoro PII (TPA+TTBPIO+>KP/)
st JA «AtMocdepa — KoCMOC»?

Kakast 06/1acTh UCTIO/Ib30BaHUs Y CKBaXKUHHBIX (3a00HHBIX) ITI'T TA «atmMocdepa —
TPYHT»?

C yeM CBsi3aHO yBe/IMUeHHe BBIBOJMMOI 110/1Ie3HOM Harpy3KH MpU UCTIONIb30BaHUU
crierianbHOro /A Ha amnmaparax THIa «BO3AYLIHBINA CTapT»

KakuM 06pa3om rpejjaraeTcst UCII0/Ib30BaTh a3poArHaMuuecKuii Harpes I/1A
aBHAaKOCMUYECKUX CHCTEM Ha TMIeP3BYKOBBIX CKOPOCTSX?

Kakasi dopma TBepZ0TOTUIMBHOTO 3apsi/ia Mpe/NouTUTeIbHee /i1l POMYIbCUBHBIX JA
Pa3HbIX TUTIOB?

Bonpocsbl 3akpbimozo muna:

YcTaHOBUTL, KaKVe XapaKTepUCTUKY BIUAOT Ha pa3Hble BUAbL KII/]

1) CooTHo111eHHe CKOpoCTel JBrKeHUs [1A v OTHOCHTEeNBHON CKOPOCTU
oTOpachkIBaeMoro ABwkuTesneM pabodero tesna

2) Wcnonb3oBaHue TaHAEMHBIX WK COOCHBIX BUHTOB C IIPOTHUBOITI0/I0’KHBIM
BpalljeHruemM

3)  OcobenHoctu paboTel KOpMOBOro AuddepeHiaia
4)  Hcrosb30BaHKe 3aKPBITBIX UK OTKPBITBIX JIOMACTHBIX JABIDKUATE/IeH

I'nybuHa xofa U JaB/ieHKe 1o/jada KOMIIOHEHTOR

YKazaTb MpenuMyIiecTBa OMPOTaTUBHOIO /IEKTPOJBUIATE/IsI TI0 CPABHEHHIO
C 00BIYHOM CXeMOH.

YMeHbl1aeTCsl LIYMHOCTb
Ympoujaercs cucreMa nepefiayd MOMeHTa Ha COOCHbIE BUHTHI
YBenuuuBaeTCst Ky TSALIUA MOMEHT
YMeHbl111aeTCs Cl1eJHOCTh
YrpoluaeTtcs nepejaya MOMeHTa Ha TaHAE€MHbIE BUHThI

A=
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Ne 3

Ne 5

Ne 6

Ne 7

[MTouemy mpu pa3paboTKe 3/IeKTPOTOPIE/LI TPeOyeTCsl COBMECTHAs! ONITUMU3ALIUS
nBuTaresnis U Oarapeu?

a) [Toromy uTo eMKOCTh OaTapeu obpatHo mporopiionanbHa KIT[T neuraresns

©0) TToromy uTo eMKOCThL GaTaper npsaMo nponopioHansHa KIT/T aBurarens
YKasaTb niperMyliiecTBa 30JI0THUKOBOTO rasopacripeziesienus JJA

. IIpocToTa pacuera ¥ IIpOEKTUPOBAHUS CUCTEMBI

. ObecrieueHye BbICOKOU TIJIOTHOCTH KOMITOHOBKH JIBUTaTerIst

. Masble moTepu maporasa

. Huskue TpeboBanus K unctoTe 00paboOTKM fieTaneit

. CpaBHUTe/IBHO Masiasi CTOUMOCTb MPY MCTIOIb30BaHUM B MallIMHAX C MajibIM
YUCJIOM LIAIUHAPOB

. CpaBHHUTeNIBLHO Masiasi CTOMMOCTE TTPY UCIOb30BaHWH B MaLLIMHAX C OO/bIINM
YUCJIOM LIWINHPOB

7. BbICOKasi COTracoBaHHOCTb paboThI L{U/TMHAPOIOPIIHEBOU TPYIINBI X CHCTEMBI

MoJ,auM Naporasa
8. Bricokasi Ha/Ie)KHOCTb paboThI

U WN -

[=p}

Kakue 13 ruzipopearvpyromyx roprourx He MOTYT PearipoBaTh C BOJOW B TBEp/IOU
thaze?

1. OBTeKTHUUeCKHe CIIJIaBbl
2. AnroMuHMI

3. Bepunnuii

4. [llenoyHble MeTasIbI

5. ITentabopax

Ykakute HeAOCTAaTKW PAKETHOI'O ABVXXUTEJIS TIPOITY/IbCUBHOI'O ,Z[A

3ameTHOe CMellleHre [{eHTpa Macchl B rporjecce paboTbl
Maneii Tepmuveckuid KI1/]
Hwuskas CKpBITHOCTB X072
Huskuii nponysbcuBHbIN KIT/]
Bricokasi lyMHOCTb
. 3aMeTHOe CMellleHre L|eHTpa JjaB/IeHus B Ipoliecce paboTbl
BrbICcoKast crnefHOCTb

Nk wWN

Kakue xapakTepuCTHKHU MPOMY/IECUBHOTO KOMIUIeKca JIA CBsI3aHBI C XapaKTepUCTHKaMU

TOI/MBa?

a. YnenbHas 00beMHasi MOI[HOCTh

b. [llymHOCTH

C. YrenbHasi MaccoBasi MOILHOCTb

d. CregHOCTD

e. [110THOCTh KOMIIOHOBKM JJBUTaTe/Is
f. MakcumanbHas rybrHa xozia

g. CkopocTb x07a

h. ansHoCTh X042

Kakum obpazom B [I/JA MOXXHO YBEJTUUUTb PaOOTY 1[UKJIA, TIPE/CTAaBIeHHOTO Ha
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Juarpamme?

-
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|
-
--'l"‘,l--

A Vcnonb3yroT ABe MOoa0CTHA IWIUHAPA
B Vcnonib30Bath OMIO3UTHBIE TIOPLLHA
C Ucnosb30BaTh aKCHAIbHYIO CXeMY

D YMeHbIINTh MUHHMMAJ/IbHOE [JaBlIeHUe

Ne 9 B uem 3ak/touaeTcst 0CHOBHasi Ujiesl ra30JuHaMUUeCKOr0 MeTo/la peryiupoBaHus
BBICOTHOCTH COILIa?

1. ObecrneunBaeTCs peryMpoBaHre (GOpMbI U MECTa CKauKa yIJIOTHeHMs, Oarogapst
yeMy U3MEHSETCS yeIbHbIA UMITY/IbC JBUTATEIs

2. ObecrieurBaeTCs ypaB/iIsseMbId OTPBIB TIOTOKA OT CTEHKHU COTIIa B 3aZlaHHOM €T0
CeueHuH

3. ObecrieuriBaeTcsi U3MEHEHHE TATH 3a CUET JOTIONHUTETLHOTO TOPEHUS B
3aKpUTHYECKOU YaCTH COTIIA

Ne 10 Kakoe Ha3HaueHuMe y Konblia cOpoca TpexkomrioneHTHoro I1I'T?
1. ObecrieueHye MoJiA4YX ¥ PaCIiblia BOAbI B UCTIAPUTEBHYIO0 KaMepy
2. ObecrieueHue TO/IauM ¥ paciibljia TOPIOUETo W/WKM OKUCUTE/ISI B 30HY TOPEHUSI

3. ObecnieueHre 1oAaum W/WIM paciibiia BOJBI B 30HY TOPeHHUs
4. Pa3pylieHre BOZASHOM IIJIEHKU B IIPUCTEHOUHOM CJI0€
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