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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)

24.04.01 PakeTHBIe KOMILIEKCHI H KOCMOHAaBTHKA

roz Habopa rpymmsr: 2023
IIporpamMmmMmy cocTaBuiI:

Kadenpa BA32 NudopmarionHsie kocMudeckue cucteMbl(VICC PerieTHeBa)
Kansirun JleB iBaHOBUY, K.T.H., TIpodeccop

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel BA32 UHpopmarjuorubie KocMuueckue cucteMbli(ICC PeneTHeBa)

3aBenyromuii kadenpoii TecroenoB H.A., A.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
KOHCTPYUPOBAHUME KOCMMNYECKUX AIIITAPATOB

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-4/23-1 — crmocoOHOCTh KOOPAWHMPOBATE pa3paboTKy KOCMWYECKHWX ammapaTtoB MW CHUCTeM,
TIPOeKTHPOBaTh, KOHCTPYMPOBAaTh W COMPOBOX/JaTb Ha BCeX STalaxX >KW3HEHHOTO LMK/Ia KOCMHYecKue
anmnaparbl, KOCMUYeCcKe CUCTeMb] U UX COCTaBHble YaCTH

@®opMHPOBaHHMIO KOMIIETEHLUI CITYKUT JJOCTIDKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:
IICK-4/23-1

3HAHUA:

Ha ypOBHe TIpe/iCTaBJieHHi: BbIOOP TEXHONOTMUYECKMX METOJOB W3TOTOB/IEHUs, COOPKM W WCITBITAaHUN
KaK OTJieJIbHBIX Y3/10B M YCTPOMCTB KOCMHUYeCKOTO afrapara, Tak i KOCMHUYeCKOro arrapara B 11e/ioM;

Ha YpOBHE BOCIPOM3BEEHHs: aHa/IM3 M BbIOOP CYILeCTBYIOLIMX KOHCTPYKLMOHHBIX MaTepHhasioB s
MPOEKTUPOBAHMsI KOCMHUECKOTO amrapara; BbIOOp KOHCTPYKTHBHO-CHJIOBOW CXeMbl KOCMUYeCKOTO arrapara,
pa3paboTKa ero CUI0BOM U JJp. KOHCTPYKLIWH ;

Ha YypOBHe TIOHUMaHUs: OOPKETHBI aHaIM3 KOCMUYECKOTO  armapara(MacCOBO-LieHTPOBOYHbIE,
TOYHOCTHBIE U TTPOUNe XapaKTePUCTUKM.;

YMeHus:

TeopeTHUecKHre: pa3paboTKa ONTHMa/bHBIX KOMIIOHOBOUHBIX peIleHHH KOCMHYeCKHX arraparoB C
yUeToM KpUTepHeB Lie/1eBOi 3a/jaul;

MpaKkTHUeCKHe: TPOeKTUPOBaHWEe DPACKPHIBAIOLIMXCS W TPaHCHOPMHUPYEMBIX CHCTEM KOCMHUECKHX
anraparos.;

HABbIKU:

pa3paboTKa TEXHUUECKOTO 3a[aHus Ha TIPOEKTUPOBaHKe y3/I0B U YCTPOMCTB, BXOJSAIUX B KOCMUYECKHNA
arnrapar..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Ouctuuninana KOHCTPYUPOBAHUE KOCMUYECKUMX AIITITAPATOB sBnsieTcst AUCLUIIMHOU

yacrty, popMupyeMoii yuaCTHUKaMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, TporpaMMbl MOATOTOBKY T10
HarpasiieHuto 24.04.01 PakemHble KOMI/IEKCbl U KOCMOHA8MUKA.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM AVCLIATUINH:
NNPOEKTUPOBAHUE KOCMWYECKHUX AIIIIAPATOB, HAJEXHOCTb W3JE/INN PKT,
HAJIEXKHOCTBb MEXAHUYECKUX CUCTEM KA, PACUETHBIE METO/IbI B CTPOUTE/IbBHOU

MEXAHUKE.

Copep>XaHue AUCLIMILIMHBL SIBASIETCSI OCHOBOM [ysi ocBoeHus: aucuumuivH: ITPEJOIWIIIOMHASA

ITPAKTUKA.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

OIIK-1 — CriocobeH caMoCTosiTeNTEHO MpUoOpeTars, pa3BUBaTh U MPUMEHSTh MaTeMaTHuecKuye,
eCcTeCTBEHHOHAyUHble, COL[Ma/IbHO-3KOHOMUYeCKUe U NpodeCcCHOHa/IbHble 3HaHUS /1S pellleHNs]
HeCTaHZAapTHbIX 33/lay, B TOM YMC/le B HOBOM WM HE3HAKOMOH cpefie U B MEXKMCLIUII/IMHAPHOM
KOHTEKCTe

OTIK-2 — CriocobeH CTaBUTh U pelliaTh 3a/jauy 10 MPOeKTUPOBAHUIO, KOHCTPYHPOBAHHIO,
MIPOU3BO/CTBY, UCITBITAHUIO M FKCTITyaTaliuy 00BeKTOB MPoQ)eCCUOHAIBLHOM [1eSITeTbHOCTH TIPU
WCTIOTb30BaHUM COBpPeMEeHHbBIX MH(POPMaL[MOHHBIX TeXHOIOTHI1

OIIK-5 — Crioco6eH MCMo/b30BaTh COBPEMeHHbIe TT0X0/bl U MEeTO/bI pellieHHs TPodeCCHOHAMbHBIX
3a7iau B 00/1aCTH aBHALIMOHHON M PaKeTHO-KOCMHMYECKOI TEXHUKH, BKJIIOUasl yIpaB/ieHHe TIPOeKTaMH
CO37]aHHMs1 HOBBIX 00PA3IiOB TEXHUKH U YTUIN3aLMH yCTapeBIINX

OIIK-6 — CriocobeH aHaMM3UPOBATh, CUCTEMAaTU3UPOBATh U 000011[aTh UHGOPMAIIHUIO 0 COBPEMEHHOM
COCTOSIHMU U NepCIIeKTUBAX pPa3BUTHUS paKeTHO-KOCMHUUECKOW TEXHUKU

TTICK-4/23-1 — Crioco0GeH KOOpAMHUPOBaTh Pa3pad0TKy KOCMUUYECKUX arlilapaToB U CUCTEM,
MIPOeKTHUPOBATh, KOHCTPYUPOBAThL U COINPOBOXKATL Ha BCEX JTallaX KU3HEHHOIO L{UK/Ia KOCMUAYeCKue
arraparsl, KOCMU4eCKHe CUCTeMBI U UX COCTaBHbIe YaCTU

T1CK-4/23-2 — CniocobeH opraHu30BbIBaTh paboThl M PYKOBOAUTH PAOOTaMH MO 06eCTIeYeHU0
HajlexkxHocTy usaenuii PKT



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHuUe pa3/jie/ioB U JUAAKTHYECKHX eIUHHI]

BCEI'O

AypuTopHbIe
3aHATHSA
B KOHTAKTHOM

dor

pmMe

BCEI'O

IIpakTHUecKHe
3aHATHSA

CamocrosTebHasA
pabora cTyjeHToB

®dopmupyemast
KoMmmereHus, %

IICK-4/23-1

11

Paszpen 1. Beegenne. 1.1. Knaccuduxarpms KA: o HasHaueHHto, Tuity op6ur, Macce 1 T.4. 1.2. Tursl
PH/PB npesiHa3HaueHHBIX J/1g BbIBOJA pa3nuuHbIX TUIOB KA. 1.3. BapuaHTbl KoMIoHOBKM KA mnog
obTekarenem (O/MHOYHBIH, IPYTINOBOM MyCKH, BAPHAHT MOITYTHOTO 3arycka). [TOHsTHe 30HbI [ON€3HOTO
rpy3a, ee cTpykTypa. CrapToBasi ¥ pabouast komrnoHoBka KA.

12
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10

—_
o

11

Paspesn 2. OCHOBHbIE Tanbl NPOeKTHPOBaHUs U KOHCTpyHpoBanus KA. 2.1.Poccuiickas cuctema
cranzapToB: [ToHsTHe «KOMIM/IEKT UCXOAHBIX JAHHBIX 1 pa3paboTku KAx»: noscHUTe bHAs 3aM1CKa,
TeopeTHUeCKHH YepTex, COCTaB 060py0BaHNsI, TUMUTHBIE CBOAKM (MacCoBasi, TOTUIMBHAS,
SHepreTHyeckas), Cxema NPOXOXK/eHHs Ha 3aBO/le-U3roTOBUTe/le ¥ TEXHMUeCKOM KOMILIeKCe U T.J.
[lokymeHTauus Ha aganTauuio PH/PB nis 3amycka KA. Otpa6orounbie mogen AKA: 03KU, 05U,
06CTH, 07TB. Ha3HaueHue, 1je/id ¥ 3agaun oTpaboTKu. PaspaboTka cxeMsl eneHusi Ha CO0POUHbIe
eZIMHULIBL. 2.2. MexayHapoziHasl cucteMa CcTaHapToB: CHcTeMa «pacCMOTPeHHii». JTarbl
paccmorpenws ripoekta (Kick-off, BDR, CDR # T.4.). KOMIIIEKT OCHOBHBIX JOKyMEHTOB J|Ist
paspaborku KA (00ume TpeGoBaHKs K POEKTHPOBAHMIO, KOHCTPYKLIMK U MHTepdeiicam, MaTpHLia
obopyzoBanus, 610)KeTbl Mace, crieludHKaLys, cofepkaHie paboT, YepTexxu KOHTPOJIE HHTep(eiicoB 1
T.71.). Otpaborounsie usgenus: BBM, EM, EQM, PFM, FM.

17

10

10

11

Paspen 3. boprosele cucrembl KA. 3.1. HasHaueHue , cocTaB M KpaTHasi XapaKTepHCTHKA OCHOBHBIX
6oproBbix cructem KA. 3.2. Cucrema obecriedeHHs TEMIOBOr0 PeXKMMa — KaK YacTb TTOJCHCTEMBI
Koncrpykuusi: Tunsl CTP: aktBHas naccuBHasi. OCHOBHbIe 371eMeHTbl cucTeMbl CTP — KOHCTPYKTUBHO
BXOZSILIIMe B TIOZICKCTeMy KOHCTPYKIHSI: PaZiiaTopbI-Ter1000MeHHUKH, )KUAKOCTHBIH KOHTYD (BHELIHUH
1 BCTPOEHHBIH), TerIoBble TPyObl, Xasmo3u, onTudeckre nokpeitus. OBTH. HasHaueHHe, KOHCTPYKLWS,
uHTepdeiickl C 0CHOBHOM KOHCTPYKLMeHi.. 3.3. MexaHHueCcKye yCTPOICTBa COTHEYHBIX baTapeii:
OcobeHHOCTH KOMIOHOBKH B cocTaBe KA. KOHCTPYKLMsi pacKpbIBaeMbIX COJTHEUHbIX GaTapeid.
MexaHH3Mbl PaCKpbITHsI, 3aueKOBKU. KoHcTpykuus nognoxkku OI1. Buzpl pacueToB MeXaHH4YECKOTO
ycTpoiicTBa conHeyHol Garaper. 3.4. PackpbiBaeMble 1 TpaHC(OPMUpPYeMble aHTeHHbI: KOoHCTpyKLpst
PacKpbIBaeMbIX, TPaHCHOPMHUPYeMbIX aHTeHH. OCcoGeHHOCTH KOMITOHOBKH B cocTaBe KA. KoHCTpyKIms
cucremsbl 06yuaresneii. [Tporeaypa r0CTUPOBKH. MeXaHH3Mbl PaCKPBITHSI, 3aUeKOBKH, HaBeJieHHsl. 3.5.
Cucrema otgiesiennst: Onycanye. YCTPOMCTBO M NPUHIUI AeiicTBust crcTeM. CUCTeMbI OT[eeHust AJIst
OJIMHOYHOTO U rpynmosoro 3arnycka AKA. KoHCTpyKTHBHbIE 371eMeHTbl CUCTeM, UX YCTPOICTBO U
TPUHLUIT PaboThI: epexo/Hble GepMbl, epexo/Hble CUCTeMBbI (KOHHYeCKHIA, LIMNMH/PUYeCKUM
a/lanTepsbl), 3aMKH, TOJKATe .

19

12

15

11

Paspen 4. Onpejie/ieHHe KOHCTPYKTHBHO-KOMMOHOBOUHOH cxeMbl KA. 4.1. ®akTopsl,
orpe/iesisiiolyie KOHCTPYKTUBHO-KOMIIOHOBOUHY0 cxeMy KA. 4.2. Mogy/ibHOCTb TOCTPOEHMUs
(dpynximonansHoe pasgenenne Ha MITH u nnardopmy). 4.3. Oco6eHHOCTH KOMITIOHOBKHU Pa3/IHYHBIX
THnoB KA (HM3K0oOpOUTa/IbHBIE, Te0CTalMOHAPHBIe, HAayUHbIe POrpaMMbl U T.4.). 4.4. TepmMeTHuHOE U
HerepMeTHYHOe ucrionHeHe KA.

19

12

15

11

Paspen 5. PaspaGorka kKoHcTpykiuu KA. 5.1. BbI60p KOHCTPYKTHBHO-CHJIOBOM CXeMbI KOHCTPYKLIH
KA: depmenHbiii, 060/104€UHBIIi, MHOrOC/IOMHBII KOpIyC. 5.2. DneMeHTbl KOHCTPYKLpK KA: depma,
pama, LIMaHroyT, CTpUHrep, o61KBKa, obevaiika, cOToBas aHesb. LInInHApHYecKre 1 KOHUUeCKre
CH/I0BBIE OTCeKH. 5.3. BbI60p KOHCTPYKIIMOHHOTO MaTeprasa Jjisi pa3/IMyHbIX 3/IeMEHTOB KOHCTPYKLIMH.
5.4. KoHcTpykuyst pam 1 epM. FOCTHPOBOUHBIE 371eMeHThbI KOHCTPYKLUM: TTHH-60/ThI, 6a30Bble IITHIPH
[UIsl yCTAHOBKHM JIBUraresiel, FOCTUPOBOUHBIE KYOHKH. 5.5. PacueTbl KOHCTPYKL{MH (MeXaHUueCKHii).

19

12

15

11

Paspen 6. Hazemnoe oGopypoBanue KA. 6.1. Ornricanie Ha3eMHOT0 060py/j0BaHHsI [i/Is H3TOTOBJIEHHS,
c6opku 1 TpaHcnopTHpoBKYU KA: TexHOIOrMueckoe 060pyj0BaHe /15 U3roToBnexus, cbopku KA n
TpaHcrnopTipoBku KA. 6.2. CbhemHoe o6opyznoBanre KA, ero HasHauyeHue. VIcxoaHble JaHHbIe Ha
Pa3paboTKy CheMHOr0 TPaHCIIOPTHO-TEXHO/IOTYeCKOro 060py/i0BaHusl. 3aljUTHBIE 3/IeMeHTbI
KOHCTPYKLK U 060pyz0Banusi KA. TpaHCIIOPTHPOBOYHBIN KOHTeiHep.

19

12

10

11

Paspen 7. 3D MoaennpoBaHue npH pa3padorke KA. 7.1. DieKTpOHHOe MakeTHpOBaHHe KOHCTPYKLIAK
KA. Ueny, 3agaun. HopmaTtuBHast JoKyMeHTaLust B obecrieuenie npoBesenusi 3D MogeMpoBaHust. 7.2.
KommnoHoBka anmapatypsl KA, npok/iazika BOJTHOBOZOB, 60PTOBOit KabebHON CeTH, )KHIKOCTHOTO
KOHTYpa. 7.3. AHa/IN3 MaCChl, TIOJIOKEHHUSI LieHTpa Macc pa3pabarsiBaemMoro KA. AHam3 pacKpbIBaeMbIX
1 pa3BepThiIBaeMbIX 3/1eMEHTOB KOHCTPYKLMK KA.

20

13

15

11

Paspen 8. . IIpousBopcrBo KA. 8.1. Vi3roTos/eHue 3nemMeHToB KoHCTpyKLmn KA. Obwiast c6opka 1
ucnbitanus KA. JJokymenTarms Ha c60pKy KA (uepTekut BepXHET0 YpPOBHsI, TEXHUUECKHe yC/IOBUS,
MPOrpaMMbl ¥ METO/MKH UCTIBITAHUH U T.41.). OCOBEHHOCTH MPOBE/IeHKs] MOHTKHBIX PaboT. KoHTpo/b
YHCTOTBI TIPOM3BO/CTBEHHBIX TTOMelljeHnH. KonTposb c6opku. 8.2. [Ipuemo-ciaTouHbIe MCIIBITaHHS,
KJIFOUEBbIe TOUKHU KOHTPOJIA. I/ICI'ILITBH]/IS[, TIPpOBOJUMBIE B XO/ie C60pKI/l KA: SJIGKTpUYeCKue,
BUOpALMOHHBIE, AKYCTHUECKHe, TEPMOBaKyyMHble, UCTibiTaHust B BOK. OnpeyeseHrie Macchl 1
rionoykeHust eHTpa macc. 8.3. Xpanenue AKA. TpaHCTIOPTHPOBKA B 9KCITyaTUPYIOLYIO OPraHU3aLHIo.

19

12

10

Bcero 3a 11 cemecTp

144

51

51

93

100

Bcero no guCLMIUIMHE

144

51

51

93

100

3.2. AyATOPHBII NPAaKTUKYM

HauMeHOBaHHe

Homep u

pasjgena
JUCIUTUTHHBI

Tema NPAKTHYE€CKOI'0 3aHATUA

Oo0nemMm,

ayp.
JacoB

Paspen 1.
Brenenue.

6

1. Knaccudukarus KA: o Ha3HaueHH0, TUITy OpOUT, Macce U T.f. 2.
Tunel PH/PB nipepgHasHaueHHBIX 18 BBIBOJA pa3nMyHbIX THUIIOB KA. 3.
BapuanTtsl komrnoHoBKH KA 1071 o6TekaresieM (O[JMHOUHBIN, TPYIIIOBOM
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ITyCKH, BapHUaHT IIOIYTHOrO 3arycka). IloHsATHe 30HBI 0/1€3HOTO Ipy3a, ee
crpykrypa. CrapToBasi u pabouasi komroHoBKa KA.

4. Poccuiickasi cucremMa ctaHapToB: [ToHsTre «KOMITIEKT MCXOAHBIX
JAHHBIX [/ pa3paboTku AKA»: MOSCHUTE/bHAs 3aITUCKa, TeOPeTHUeCKUH
yepTex, CoCTaB 000py0BaHuUsA, TUMUTHbIE CBOAKU (MacCoBasi, TOTJIMBHAS,
JHepreTUUecKasi), CxeMa MPOXOXK/IeHHWsI Ha 3aBO/le-U3rOTOBUTEIE U

Pazpen 2. TeXHUYEeCKOM KoMILIeKce U T.[. JlokyMmeHTanus Ha agantauuto PH/PB nns
OcHoBHbIe 3Tarsl [3anycka AKA. Otpaborounsie mogenu KA: 03K, 0511, 06CTH, 07TB.
npoekTUpoBaHus |Ha3HaueHwe, Lied ¥ 3a7iau oTpaboTKy. Pa3paboTKa cxeMbl JiefieHus Ha v
U cOOpOoYHbIe eIUHUIIBL. 5. MexXIyHapojHas cucTeMa ctaHgapToB: Cuctema
KOHCTPYHMPOBAHUS |«PacCMOTpeHMI». DTarbl paccmoTtpenus nipoekra (Kick-off, BDR, CDR u
KA. T.71.). KOMIT/IEKT OCHOBHBIX JOKyMeHTOB [ijisi pa3paboTku KA (obrmue
TpeOOBaHMs K MPOEKTUPOBaHUIO, KOHCTPYKLMHU 1 UHTepdeiicam, MaTpuyLa
obopyzoBaHusi, OrO/KeThI Mace, crieliuKaLys, cofepkanye pabor,
YyepTeXXU KOHTPOJIs1 UHTepdetico u T.4.). OTpaboTouHbie usgenus: BBM,
EM, EQM, PFM, FM.
6. Ha3HaueHue , COCTaB U KpaTHasli XapaKTepPUCTHKA OCHOBHBIX OOPTOBBIX
cucteM KA. 7. Cucrema obecrieueHusi TeIJIOBOI0 PeXXKMMa — KakK 4acTh
nopcucremsl Koncrpykuua: Tunbsl CTP: aktuBHas naccuBHass. OCHOBHbIe
3nemMeHThl crucTeMbl CTP — KOHCTPYKTMBHO BXOZALME B IIOLCACTEMY
KoHCTpYKIMs: paiuaTopbi-TeryIo00MeHHUKH, KUKOCTHBIA KOHTYD
(BHEIHMI ¥ BCTPOEHHBIN), TETIOBBIe TPYOBI, Kaslo3u, ONTHYe CKUe
nokpeIThs. OBTU. HasHaueHue, KOHCTPYKLMSI, UHTep(delichl C 0CHOBHOM
KOHCTpYKIMel. 8.MexaHUUeCKHe yCTPOMCTBA COJTHEUHbBIX OaTapei:
Paszen 3. OcobeHHOCTH KOMIIOHOBKH B COCTaBe KA. KoHCTpyKLMs pacKpblBaeMbIX
BopToBbie COJTHEUHBIX OaTapeil. MeXaHHU3Mbl paCKpBITHS, 3a4eKOBKH. KOHCTPYKLU/IZI 7
cuctemsr KA. noz10kky @I1. Buzbl pacueToB MeXaHU4eCKOro YCTPOKUCTBA COJTHEUHOU
Oatapeu. 9. PackpbiBaemble U TpaHC(HOPMUPyeMble aHTEHHBI:
KoHcTpyK1us packpbiBaeMbIX, TpaHC(POPMUPYEMbIX aHTEeHH.
OcobeHHOCTH KOMITOHOBKH B cocTaBe KA. KoHCTPYKIUSI CUCTEMBI
obnyuaresneit. TTporjeypa I0OCTUPOBKU. MeXaHWU3MbI PACKPBITHS,
3aueKoBKH, HaBeZeHUs. 10. Cucrema otaeneHusi: OnucaHue. YCTPONCTBO U
TIPUHLIMI fleficTBUA cucTeM. CUCTeMBI OTe/IeHUs [/11 OGUHOYHOTO U
rpymnmnoBoro 3amnycka KA. KoHCTpyKTUBHBIE 371eMeHTBI CUCTeM, UX
YCTPOMCTBO U MPUHLWI PabOoThI: TiepexoJHble epMbl, TepeXofHbIe
cucTeMbl (KOHAYeCKUM, ITWIMHAPUYE CKUM afjanTephl), 3aMKH, TOJTKaTe/TH.
Paspen 4. 11.dakTOpsl, Olpejestole KOHCTPYKTUBHO-KOMIIOHOBOUHYIO CXeMy
Onpepenenve KA. 12.MopynbHOCTb IocTpoeHus (QyHKLMOHATBLHOe pa3jesieHue Ha
KOHCTPYKTHBHO- |MIIH u rardopmy). 13.0co0eHHOCTH KOMIIOHOBKH pa3IMUHBIX THIIOB 7
KoMIoHOBOUHOW KA (HU3KOOpOUTAasIbHEIE, Fe0CTallOHAPHBIE, HAyUHbIE TPOTPaMMBI U T.11.).
cxeMsl KA. 14.T'epMeTryHOE U HerepMeTUYHOe HCIo/HeHne KA.
15. BeIOOp KOHCTPYKTHUBHO-CU/IOBOM CXeMbI KOHCTPYKLIMH KA:
(hepMeHHBIH, 0060/10UEUHBIN, MHOTOC/IOMHBIN KOpITyC. 16. D/1eMeHTbI
KoHCTpyKLmU KA: depma, pama, IIMAHTOYT, CTPUHTED, OOIIMBKA,
Paspen 5. obeuaiika, coToBasi maHesb. L{uTMHAPHYeCKHe U KOHMUEeCKHe CU/IOBbIe
Pazpabotka orceku. 17. BoIOOp KOHCTPYKLIMOHHOTO MaTtepHaia /sl pa3iuyHbIX 7
koHCTpyKLMM KA. |3nemeHTOB KOHCTPYKIMU. 18. KoHcTpyKius pam u ¢epMm. FOcTrpoBouHbIe
3/IeMeHThI KOHCTPYKLIUH: TTHH-00/THI, 0a30BbIe IITHIPH i1 YCTAHOBKH
JIBUTaTesiel, FOCTUPOBOUHBIE KYOUKH. 19. PacueTbl KOHCTPYKIUM
(MexaHUUeCKUi1).
20. OmnrcaHue Ha3eMHOT'0 000pYI0BaHMSI JJ11 U3TOTOB/IEHHS, COOPKH U
Paszien 6. TpaHCIOPTUPOBKY KA TexHO/Ornueckoe 060pyjoBaHue Jijist
HasemHoe nsrortoBsnenusi, cbopku KA u tpancroptupoBku KA. 21. CremHOe
oGopyjoBaHHe obopygoBanre KA, ero HasHaueHue. VIcxoHbIe JaHHBIe Ha pa3paboTKy 7
KA CBHeMHOTO TPaHCIIOPTHO-TEXHO/IOTMUECKOT0 000py0BaHus. 3allMTHbIe
) 3/IeMeHThI KOHCTPYKLUH 1 06opyznoBanust KA. TpaHCIIOPTUPOBOUHBIH
KOHTeliHep.
Pazpen 7. 3D 22. D/IeKTPOHHOe MakeTHpoBaHue KOHCTpyKUmuKu KA. Lenu, 3agaun. 7
MopenvpoBanre |(HopmaTuBHast JOKyMeHTarusi B obecriedeHue rpoBedeHust 3D
rpu pa3paboTke |MozenrpoBanus. 23. KomrnoHoBKa armnaparypbl KA, nmpok/aaka
KA. BOJTHOBOJIOB, OOPTOBO# Kabe/TbHOM CeTH, )KUIKOCTHOTO KOHTYpa. 24.
7 14332




Amnanmu3 Macchl, TIONIOXKeHUs 1IeHTpa Macc pa3pabarsiBaemMoro KA. AHanmm3
pacKpblBaeMbIX U Pa3BePThIBAEMBIX 3/1eMEHTOB KOHCTPYKLmU KA.

25. V3rotoBieHue 371eMeHTOB KOHCTPYKLH KA. Ob1ijast coopka u
ucreitanus KA. JokymeHTarysi Ha c6opky KA (uepTesku BepxHero
YPOBHSI, TEXHUYECKHe YCA0BHUS, MPOrpaMMbl U METOJMKU UCIIBITAHUN U
T.71.). OcobeHHOCTY TpOBe/ieHUst MOHTaKHBIX paboT. KOHTPOJIb UMCTOTEHI

Pazpen 8. . .
TPOU3BO/[CTBEHHBIX TIoMelleHuid. KoHTposs c6opku. 26. [Tpuemo-
8 |[IpousBoacTBO 7
KA ClaTOUHble UCIIbITaHNUS, KJII0UeBble TOUKU KOHTPO/s. VIcribITanus,
) TPOBO/IMMBIE B X0Zie cOopku KA: 3/eKTprueckue, BUOPAI[MOHHEIE,
aKyCTh4YeCcKue, TepMoBaKyyMHble, ucneitadus B BOK. Onpenenenve
MacChbl Y I10/10)keHus LieHTpa macc. 27. XpaHenue KA. TpaHcniopTupoBKa B
3KCIUTyaTUPYIOLYIO OpraHr3aLHIo.
Bcero 3a 11 cemectp 51
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne CopepikaHue yueOHOro Oo0nbem,
Homep 1 HaMeHOBaHMe pa3fe/ia JUCHHUIIMHBI
n/n 3aJaHusd 4acoB
1 |Paszen 1. Beejente. INoaroToBkKa K MpakTH4yeCKUM 10
3aHATUSM.
I
2 |Pa3gen 2. OCHOBHbIE 3Tarlbl IPOEKTUPOBAHUSA H OATOTOBKA K MPAKTUHEECKIM 4
3aHATUAM
KOHCTpyupoBaHus KA.
3 IMoaroroBka pedepara 6
4 IToaroToBka K npakTuyeCckum 5
Pasgen 3. BoptoBeie cuctemsr KA. 3aHATUSIM
5 IToarotoBka pedepara. 7
I
6 |Pasgen 4. OnpenenieHye KOHCTPYKTUBHO- OATOTOBKA K MPAKTUHIECKIM 6
L 3aHATUSIM
KOMITOHOBOYHOU cxeMbl KA.
7 IMoaroroBka pedepara. 6
8 [ToaroToBKa K npakTuyeCcKum 6
Paszen 5. Pa3paboTtka koHCTpyKimu KA. 3aHATHAM
9 ITogroToBka pedepara 6
10 INoaroToBka K MpakTH4yeCKUM 6
Paznen 6. HazemHoe o6opynoBanue KA. 3aHATUAM
11 IMoxaroroBka pedepara. 6
12 IMToaroroBska pedepara. 6
13 Paszen 7. 3D mofenpoBaHue Tipu pa3pabotke KA. IToAroToBKa K MpakTH4eCKUM 7
3aHATUSM
14 INoaroToBka K mpakTHyeCcKUM 5
Pazgen 8. . [TIpousBogcteo KA. SARATHAM.
15 Odopmiienue peepara u 7
Tpe3eHTaLyu
Bcero 3a 11 cemectp 93
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJEJ/IN CEMECTPA
1/2({3/4|5| 6 7 8|9 1 | 12 | 13 | 14 15 16 | 17

1 AP | Ped

P

Ped

P

YcnoBHble 0003HAUCHUS:

e [IP — puarHoCTHUeCKasi paboTa;

Ped — pedepar.

TeKyIuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
crenyromux Gopmax:
[TMarHoCTUYecKasi pabora;
pedepar.
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IIpome)xyTouHas arTecTamusi IIPOBOJUTCS B (hopMax:
e 9K3aMeH.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. . TexHO/MOTMYeCKHe 00BEKTHI Ha3eMHON MHPPACTPYKTYPhl PAKETHO-KOCMUYECKOM TeXHUKU. M.:
Monurpadukc PTIK, 2006, 351. pec.

2. A. B. PomanoB, H. A. TectoesioB. . OCHOBBI IPOEKTUPOBaHUS NH(OPMaIIMOHHO-YITIPaB/ISIOIINX U
MeXaHUUeCKUX CUCTeM KocMuueckux amrnaparos. CII6.: ITpodeccuonan, 2015, 60 3k3.

3. B. A. EBcradbeB. . OCHOBBI KOHCTPYHPOBaHHs KOcMuuecKux amraparos. CI16.BI'TY "BOEHMEX" um.
L. ®@. YctuHoBa, 2008, 77 3K3.

4. B. A. EBctadbeB. . OCHOBBI KOHCTPYMpPOBaHHsI KocMuueckux arrmaparos. CI16.5T'TY "BOEHMEX" um.
. ®. Ycrunosa, 2008, 551. pec.

5. B. B. Hukonbckuii. . [IpoekTrpoBaHre WHGOPMAMOHHBIX KOCMUUeCcKuX armaparos. CI16.BI'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2016, 75 3K3.

6. M. K. Carnero, H. A. Tectoegos, B. /1. ATamacos. . Teopusi TIpOeKTHPOBaHUS CJI0XKHBIX TeXHUYECKUX
cucteM Kocmuueckoro 6asupoBanus. CI16.BI'TY "BOEHMEX" um. [T. @. YctuHoBa, 2012, 49 3Kk3.

7. H. A. Tectoenios, M. M. Muxses, A. E. Muxees. . TexHosorus rnpoussojCTsa KOCMAYECKUX arraparos.
Kpacnosipck: Nza-Bo CubIl'AY, 2009, 53 3k3.

5.2. JloronHUTeENBbHASA TUTeparypa o JUCLUIUIVHE:

1. . U. Kosnos, I'. I1. Axmakos, B. @. Arapkos. . KoHCTpyrpoBaHHe aBTOMaThue CKMX KOCMHUeCKUX
arnmaparoB. M.: MaiHocTpoenue, 1996, 3 3k3.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUSI TUCLIATUIMHBI, 3/IeKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com — 3BC Jlanb.
CoBpeMeHHbIe TPOoQeCcCHOHANBHBIE Oa3bl JAHHBIX:

1. https://rusneb.ru — HaivioHaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 3/1eKTpoHHast bubMoTeka Poccutickoro dou/ia
(byHIaMeHTalbHBIX UCC/Ie[IOBAaHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHbOpPMal[MOHHBIN TIOPTal TEXHUUYECKOTO PerymupoBaHus: HopMbl, mpaBuia, CTaHAApThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcteenHol reHepatyi BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPaBOBOI WHGOPMALUH.

5.5. IIporpaMMHOe 0becIieueHue:
He TpeOyeTcsi.
5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMoygielicTBre ¢ obyuarouumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

1. Makets! u 31emeHThl KA «Ilna3ma-A», «3eHUT», «Criyckaemast Karcysia», « YHUBepcalbHasi
MasiorabapuTHasi CITyCcKaemasl Karicysnay;

2. [TonHopa3mepHbIii BecoBoit MakeT KA «ImoHacc-K»;

3. [TonHopa3mepHbI MakeT KA «3est».

6.2. Ilpouee:

1. pabouee MecTo TperofiaBare/isi, OCHaIlleHHOe KOMITBIOTEPOM C JJOCTYTIOM B VIHTEepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTepaMH C OCTYIIOM B VIHTepHeT, rpe/iHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/IbHOU cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
KOHCTPYUPOBAHUE KOCMUYECKHX AIIIIAPATOB

AnHoTanusa paboueii nporpaMMsl

Ouctunminia KOHCTPYUPOBAHUE KOCMUYECKUX AIIIIAPATOB siBasieTcsi AUCLIATTMHOM
yacTH, opMupyeMoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHWH 0/10Ka 1, MporpaMMebl MOTOTOBKH T10
HarpapieHnto 24.04.01 PakemHble KoMnaeKCbl U KOCMOHag8mMuka. [JIUCIUIUIMHA peanu3yercs Ha dakynsreTe A
PaketHO-KOCMHueckoi TexHrkd BI'TY "BOEHMEX" um. [1.®. YctunoBa kadenpoit BA32 MHbopmalmoHHbIe
kocmuyeckre cucteMbl(MCC PereTHeBa).

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
TTCK-4/23-1 cmocoOHOCTh KOOPAMHUPOBAaTh Pa3pabOTKy KOCMUUYECKHX amapaToB U CHUCTEM, MPOEKTHPOBATH,
KOHCTPYUPOBAThb U COTMPOBOXK/ATh HAa BCEX 3Tarax >KM3HEeHHOro LIMK/a KOCMUYeCKUe arraparbl, KOCMUUeCKUe
CHCTEMBI Y UX COCTaBHbIE YaCTH.

Cojiep>kaHrie JMCIWITIIMHBI OXBaTHIBAET KPYr BOIMPOCOB, CBA3aHHBIX C TPOOJeMaMM TPOEKTHPOBAHUS M
KOHCTPYMPOBAHUSI aBTOMaTHUeCKWX KOCMWUECKUX ammaparoB. V3yuaroTcsi pOCCHHCKHE W MeXyHapO[HbIe
CUCTEMBbI CTaHJAPThI TIPOEKTHUPOBaHUSA U KOHCTpyupoBanuss KA. PaccmaTpuBaroTcsi KOHCTPYKTHBHO-
KOMITOHOBOUHbBIE ¥ KOHCTPYKTUBHO-CUJIOBbIe CXeMbl KA; KOHCTDYKI[UM Y3J/IOB, arperatoB M MeXaHU4eCKUX
CUCTEM , METO/Ibl UX PacuéToB; mpuMeHeHre 3D MoeupoBaHus Mpy pa3pabotke KA; BOIIpoCkl MPOU3BO/ICTBA
KA; cBS13b IPOEKTUPOBAHUS C Ha3eMHOIH OTPabOTKOM.

[TporpamMMoi AUCLIUI/IMHEI TIpelyCMOTPEHBI CJie[yIoIIie BHbI KOHTPOJIS:
TeKyIuii KOHTPOJ/Ib YCIIEBaeMOCTH CTYIE€HTOB TIPOBOZIUTCS B IMCKPETHBIE BpeMeHHbIe MHTepPBAaJIbI B
ciefyroumx popmax:

e UArHOCTUYeCKas pabora;
e pedepart.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e DK3aMeH.

OOm1as TPYJ0OEMKOCTh OCBOEHHUSI [JUCLMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUIIMHEL
TIpe/lyCMOTpPeHBI IpakThdeckue 3aHsaTrs (51 4.), camocTosTebHas pabora crygeHTa (93 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
KOHCTPYUPOBAHUE KOCMUYECKUX AIIITAPATOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 93 u.,
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 YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

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

HaumenoBaHue PexoMeHIVeMast THTenarvna TpyRoeMKOCTB,
padoTsI Ay patyp yac.
Paspen 1. Beepenue.
B. B. Hukonbckwuii. . [IpoekTrpoBaHie HHGOPMAaLIMOHHBIX KOCMUYeCKUX
armaparos: CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2016 (1)
IToaroroBka K . Y. Ko3nog, I I1. Axmiakos, B. @. Arapkos. . KoHcTpyrpoBaHue
TPAaKTUYECKUM |aBTOMATHUeCKHUX KOCMUYEeCKHX armraparoB: M.: MarmmHoctpoenue, 1996 (1) 10
3QHATHSAM. M. K. Canero, H. A. Tectoezios, B. II. Aramacos. . Teopust
TPOEKTUPOBAHHUS CI0’KHBIX TEXHUYECKMX CUCTeM KOCMHUEeCKOr0
6a3zupoBanusi: CII6.BT'TY "BOEHMEX" um. [I. ®@. YcruHoBa, 2012 (5)
Wroro no pasgeny 1 10
Pa3pen 2. OcHOBHBIe 3Tanbl IPOEeKTUPOBAaHHUA U KOHCTpyHpoBaHus KA.
Hoaroroska . W. Ko3nos, I I1. Axmakos, B. @. Arapkos. . KoHCTpyrpoBaHue
MpaKTHYeCKUM 4
3AHSTHSM aBTOMAaTH4YeCKUX KOCMUUEeCKHX anmnaparos: M.: MammuaocTrpoenune, 1996 (1)
B. B. Huxonbckuid. . IIpoektrpoBaHre MHGHOPMALMOHHBIX KOCMAYeCKUX
IloaroToBka anmaparop: CI16.BI'TY "BOEHMEX" um. [I. ®. Ycrunosa, 2016 (1) 6
pedepara
Wroro o pasgeny 2 10
Paspen 3. boproBbie cucremsl KA.
TToAroToBKa K M. K. Canero, H. A. Tectoenos, B. []. Aramacos. . Teopus
B A— MPOEKTUPOBAHHUS C/IO’KHBIX TEXHUYEeCKUX CUCTeM KOCMHYEeCKOr0 5
6azupoBanus: CI16.BTTY "BOEHMEX" um. [I. ®@. YctuHoBa, 2012 (8, 9,
3aHATUSAM 10.)
A. B. PomaHos, H. A. TecroefjoB. . OCHOBBI IIPOEKTUPOBAHUS
Tlogrotoska VMH(OPMaLIMOHHO-YTIPaBISIOLMX ¥ MeXaHNUeCKUX CUCTeM KOCMHUUeCKHUX 7
pegepara. anmnaparos: CII6.: TTpodeccuonan, 2015 (3, 4, 5.)
Wroro no pa3geny 3 12
Paszpaein 4. OnipefiesieHrie KOHCTPYKTHBHO-KOMITIOHOBOYHOM cxembl KA.
IToaroroBka K
?E}?::::;CKHM B. B. Hukosnbckuilt. . TIpoekTrpoBaHue HHGOPMAILIMOHHBIX KOCMUYEeCKUX 6
armaparos: CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2016 (2)
IToaroroBka 6
pedepara.
Wrtoro no pa3peny 4 12
Paspen 5. Pa3paborka koHcTpykiuu KA.
IMogroroBka k
Sflj:;f:;cmM B. A. EBctadbeB. . OCHOBBI KOHCTPYHPOBaHUS KOCMUUECKUX anraparos: 6
CII6.BI'TY "BOEHMEX" um. [l. ®. Ycrunosa, 2008 (1, 2)
IMogroroBka 6
pedepara
Wroro no pasgeny 5 12

13
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Paspen 6. HazemHoe o6opynoBanue KA.

IToaroroBka K

TpaKTUueCKUM . 6
SAHSITHSIM . TexHonoruueckrie 0ObEKTHI Ha3eMHOM MH(PACTPYKTYPhI PAKETHO-
kocMuyeckoit Texuuku: M.: ITomurpacduke PIIK, 2006 (2, 3.)

IToaroroBka 6
pedepara.

Wrtoro no pa3geny 6 12

Pa3pen 7. 3D mopenupoBaHue npu paspadorke KA.
pneﬁgg;;):m B. A. EBcTtadbeB. . OCHOBBI KOHCTPYHMPOBaHUS KOCMUUYECKUX anraparos: 6
- CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHora, 2008 (4)

IlogroroBka k M. W. Koznos, I I1. Axiiakos, B. @. Arapkos. . KoHcTpyrpoBaHue
TIPAKTHHUECKUM | 4 proMaTHUIe CKIIX KOCMUUYECKUX arnmaparoB: M.: MammHocTpoenue, 1996 (4) 7
3aHATUSAM

Wrtoro no pazaeny 7 13

Paspgen 8. . ITpousBoactBo KA.
IMogroroBka k
?f;::;l:;CKHM H. A. Tectoeno, M. M. Muxses, A. E. Muxees. . TexHonorus >
- IIPOM3BO/ICTBa KOCMHUUeCKuX arraparoB: KpacHosipck: M3a-Bo CubI'AY,

Odopmierne 2009 (6, 7.)
pedepara u 7
Tipe3eHTaL1

Wroro o pasgeny 8 12
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
KOHCTPYUPOBAHNE KOCMUNYECKUX AIIIIAPATOB

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUThL Pe3y/IbTaTbl 00yUeHH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocThueckas pabora

* pedepar;
* DSK3aMeH.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
[uarHocTtrueckas pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCTalus;
e [IpU MPABUILHOM OTBeTe Ha 60% BOMpOCOB U OoJjiee - aTTecTalysl.

Pedepar

O6mnem pedepara - He MeHee 10 cTp. Obsi3aTeNbHO UCITIOB30BaHHE He MeHee 3 0TeueCTBEHHBIX U He
MeHee 2 HTHOCTPAHHBIX UCTOYHWKOB, OyO/IMKOBAaHHBIX B TIOCTeAHE 5 jieT. BO3MOXXHO HCIIO/Tb30BaHKe
3/IeKTPOHHBIX 6a3 JaHHBIX.
[Mporeypa 3amuThl pedepara: OTBETHI Ha BOIIPOCHI MPeITo/jaBaTesisl.
Kpurtepuu orieHUBaHUS
* COOTBETCTBHE COJIep>KaHUsI 3asiB/IEHHOUM TeMe, OTCYTCTBHE B TEKCTe OTCTYIIJIEHHH OT TeMbl 3 banna;
* COOTBETCTBHE LIeJISIM U 3afiauaM JUCLUIUTMHGT 1 6as;
* IOCTAaHOBKA MPO0/IeMbl, KOPPEKTHOE U3/I0’KEHHWE CMBICIAa OCHOBHBIX HAyUHBIX UM, UX TEOPETHYECKOe
obocHOBaHMe U 00bsicHeHne] 6as;
* IOTUYHOCTH U TOC/Ie/I0BaTeIbHOCTh B U3/IOKEHUH MaTepuana 1 6ar;
* criocoOHOCTH K paboTe ¢ MTepaTypHBIMU UCTOYHHUKAMU, VIHTepHeT-pecypcamu, CIIpaBOYHOU U
SHIUKJIOTIeINUECKOM JIUTepaTypo 3 Oasa;
* 00beM uccrieJoBaHHOM TUTEPaTyphl ¥ APYTUX UCTOYHUKOB MHGOpMaLun 3 Oasia;
* BJlaJieHHe WHOCTPAaHHBIMU SI3bIKaMH, UCIIO/Ib30BaHWe MHOCTPAHHBIX UCTOYHUKOB 2 Gasa;
* crioco6HOCTh K aHaM3y U 000011ieHHI0 NHGOPMAIIMOHHOTO MaTepuara, CTerieHb MOJTHOTHI 0030pa COCTOSTHHUS
Borpoca 3 6anna;
* yMeHHe U3BJieKaTb MH(OPMALMIO, COOTBETCTBYIOLLYIO TIOCTaB/IeHHOM LIe/Id, ¥ IiepepaciipeesisiTb
vHpopMmanuio 3 bana.
st 3aumtel pedepara Heobxoarmo Habpats 10 6asios.
Tembl pedepatoB rpesicTaBieHbl B Y MK AUCITMIUIMHEI, HalTpUMep:
1. CpaBHUTE/IBHBIN aHAIU3 POCCUKMCKON U MeXXAYHapOAHOM CUCTEM CTaHJAPTOB POEKTUPOBaHUS U
KOHCTPYMPOBaHUS KOCMUYeCKHX aliaparos.
2. O630p ¥ CpaBHUTE/TLHBIN aHATU3 PAaKeT-HOCUTEJIEH 1 pa3rOHHBIX O/I0KOB, MpeiHa3HAYEeHHbBIX /I BHIBO/A
pa3muuHbIX TUMNOB KA.
3. MexaHuUeCKre yCTPOMCTBA, BXOASIIME B COCTaB OOPTOBBIX CUCTEM KOCMUUECKHUX arlliapaTtoB; COBPeMeHHOe
COCTOsIHME TTPO0/IEM MX CO3/IaHUSI.
4. ®aKTOopBI, OTIPeZeSole KOHCTPYKTUBHO-KOMITOHOBOUHYI0 cxeMy KA ¥ X BIUsiHYAE Ha BBIOOD THTA
KOHCTPYKTHUBHO- KOMITOHOBOYHOM CXEMBI.
5. O630p ¥ aHa/IM3 TTAKEeTOB MPUKJIAJHBIX TPOrPaMM, TIPUMeHsIeMbIX /17ist 3D Mo/IeTMpPOBaHUS 3/1I€EMEHTOB
KOHCTPYKL[MM KOCMHUECKHX araparos.
6. Bubl UCTIBITaHUK KOCMAYeCKUX amiapaToB, WX Lie/H, 3a/laul U cofiep>KaHue.
7. HazemHoe obopyzoBaHue /71t U3TOTOB/IEeHUs], COOPKU U TPAaHCIIOPTHPOBKH KOCMUYECKHX arapaToB.
8. Cucrembl 00e3BeIIMBaHKS, TPUMeHsIEMbIe TTPU Ha3eMHOH SKCTIepUMEHTATbHOM 0TPaboTKe KOCMUYECKHX
arraparos.
9. BnusiHMe eCcTeCTBEHHBIX U TEXHOTEHHBIX (JaKTOPOB KOCMHUECKOTO TIPOCTPAHCTBA Ha /IeMEHTHI
KOHCTPYKLMUM KOCMHUECKHX araparos.

JK3amMeH

JK3aMeHaIMOHHbBIe OUIeTH coiep>kat /Ba Boripoca. OuH U3 HUX - OCHOBHOM. OH SIB/ISIETCSI €MKUM TI0
CofiepKaHuto, TpedyeT 3HaHUs (hH3MUeCKOH KapTUHBI ITPOIjecca, MaTeMaTUUeCKOTO OMTUCAHHS MapaMeTpPOB U
XapaKTepPUCTUK U TTyDOKOTO aHa/Ir3a pe3y/ibTaToB UCC/IeoOBaHMsA. BTOpoii Bonpoc TpebyeT KpaTKOTO aHa/Inu3a
TocTaB/eHHOM 3ajau ¥ PopMy/IMpOBaHUe OCHOBHOTO BLIBOZA.
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OrneHKa 3a 5K3aMeH:

«OTJINYHO» - TTOJTHBIM OTBET Ha 06a BOMPOCA ¥ BO3MOXKHBIE JIOTIOTHUTE/IbHbIE BOTIPOCHI,
«XOPOILIO» - He3HAUUTeJTbHbIE 3aMeUaHUsl Ha OTBETHI 110 000MM BOTIPOCAM U HETIO/THbIE OTBETHI Ha
JIOTIOJIHUTE/IbHbIE BOTIPOCHI,

«YZIOBJIETBOPUTE/ILHO» - HETIOJTHbIE OTBeThI Ha 00a BOTIPOCa, OTCYTCTBHE OTBETOB Ha OTAe/bHbIe

JIOTIO/IHHTe/IbHbIe BOIIPOCHI,
«HeyZ0B/IeTBOPUTEIbHO» - HEIIO/IHbIM OTBET Ha OCHOBHOM BOIIPOC, OTCYTCTBHE OTBeTa Ha BTOPOH U

AOTIO/IHUTE/IbHbIe BOIIPOC.
Kowmmnekr 3K3dMeHalJMOHHbIX OuIeTOB BXOOHWT B COCTaB YMK AW CLIUATIINHBI.
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6 11 |Pa3pen 1. BBeseHnue. 12 2 2 10 10 Pecdepar
6 1 Paspen 2. OcHOBHBIe 3Tanbl NPOEKTHPOBAHHUA 17 v 7 10 10 Pecbepar

M KOHcTpyupoBaHus KA.
6 11 [Pa3pen 3. boproBeie cucremsbl KA. 19 7 7 12 15 Pedepar
6 1 Pa3pen 4. Onpe‘;’(enem/le KOHCTPYKTHUBHO- 19 7 7 1 15 Pedbepar
KOMIIOHOBOYHOU cxeMbl KA.
6 11 |Pa3pen 5. Pa3paboTka KoHcTpyknuu KA. 19 7 7 12 15 Pedepar
6 11 |Pa3pen 6. HazemHoe o6opyaoBanue KA. 19 7 7 12 10 Pedepar
6 1 gnen 7. 3D mojeiMpoBaHue Mpu paspadorke 20 v - 13 15 Pedepar
6 11 |Pa3pen 8. . IIpousBoacTBo KA. 19 7 7 12 10 Pedepar
Bcero 3a 11 cemectp 144 | 51 51 93 100
Bcero mo auciuninHe 144 | 51 51 93 100
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