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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 ITPOTPAMMA IUCIUAIL/INHBI
HA3EMHAS{ OKCIIEPUMEHTAJIBHASI OTPABOTKA KOCMUUYECKUX AIIIIAPATOB 1 X
COCTABHBIX UACTEMN

Pa3gennl padoueii nporpaMMsl

1. IEJIN OCBOEHUA JUCHUIIIIMHBI

2. MECTO INCHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COOEPXXAHUWE NUCLIUITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHMA JUCLIUITIIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE AMCLUITJIHBI
6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHWE NVCIHUIIIIMHBI

IIpunoxxenus K padoueil mporpaMme JUCIHUTIMHBI
¢ TIpunoxenue 1. AHHOTaIMs paboueit MporpaMmbl

e Tlpunoxkenue 2. TexHonoruy u Gopmbl 00yUeHHsT
o [Ipunoxenue 3. @OHJBI 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 Mpe/CTaB/ieHWH: OCHOBHble TMPUHLMIILI, LeM U 3aladd Ha3eMHON 3KCrepuMeHTaTbHOU
0TpabOTKM KOHCTPYKI[UH KOCMUUYECKUX amapaToB U UX COCTABHBIX UaCTel;

Ha ypOBHE BOCIPOMW3BEJEHUS: ammapaTHbIX CpeAcTB W obopyloBaHusi [ijis  Ha3eMHOUH
9KCIePUMeHTaTLHON 0TpabOTKH KOCMUYECKUX arllapaToB U UX COCTABHBIX YaCTel;

Ha ypOBHe TOHWMAaHWs: MeTOJWK WCIBITAaHUMA KOCMWYEeCKHX armapaToB M WX COCTAaBHBIX YacTeW Ha
CTaTUUeCKYIO U AUHAMUUECKYIO TTPOYHOCTD.;

YMeHUs:

TeOpeTUUECKHe: TTPUMEHEHNE METOZI0B 00pabO0TKU W3MepUTe/IbHOW MH(OpMAIMy MPH CTaTUUeCKUX U
JUHAMUYECKUX UCTIBITAHUSX KOCMHUUeCKUX arapaToB U UX COCTaBHBIX YacTel;

TpaKTU4YeCKue: MpPUMeHeHre COBPEMEHHBIX MeTOZOB aHasi3a pe3y/bTaTOB WCTIBITAaHWM KOCMUYeCKHUX
arraparoB ¥ UX COCTAaBHBIX UacTel Ha CTaTUUECKYIO U IMHAMUUeCKYO IPOYHOCTD.;

HABbIKU:

HA3eMHOU 3KCMepUMEHTATbHONH O0TPabOTKM KOHCTPYKLMH KOCMHUUECKHMX arrapaToB M MX COCTAaBHBIX

yacTeli..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJucuynmmaa HASEMHASA OKCITEPUMEHTAJIBHAAA OTPABOTKA KOCMUYECKHX
ATITIIAPATOB U1 X COCTABHBIX YACTEM siBnisieTcsl AUCLUILTHOI YacTH, (JopMHpyeMoii
y4acTHHKaMH 00pa3oBarTe/IbHbIX OTHOIIEHHUH 0J10Ka 1, TporpaMMb! MOATOTOBKY 110 HamnpasiieHuto 24.04.01
Pakemmble koMniekcbl U KOCMOHABMUKA.

CogepxaHue [UCLUIUIMHBL SIBASeTCA Jiorndeckum InpogospkenueM gucommuiiH: HAJEXHOCTD
MEXAHUYECKHX CUCTEM KA, PACUETHBIE METO/Ibl B CTPOUTE/IbHO MEXAHUKE,
INIAHVNPOBAHUE U OBPABOTKA PE3YJ/IBTATOB 3KCIIEPUMEHTOB ITPA NCIIBITAHUAX
KA 11 X COCTABHBIX YACTEH, TIPOEKTUPOBAHUE KOCMUYECKUX AIIITAPATOB.

Copep>kaHue [UCLIUIUVIUHBL SIBJISIETCS  OCHOBOM ANl OCBOEHMS JUCLIUTIIVH: IIO,Z[FOTOBKA K
IMPOLOEAYPE 3AIIINTHI 1 3AIIIUTA BBIITY CKHOU KBAJINOUKAIITNOHHOU PABOTBI.

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

¢ OIIK-1 — CriocobeH caMOCTOSATE/IbHO TTPUOOpeTaTh, pa3BUBaTh U MPUMEHSThL MaTeMaTHUeCKHE,
eCTeCTBeHHOHAy4Hble, COLIMabHO-3KOHOMUYeCcKue 1 podeCccroHa bHbIe 3HAHUS /1S pellleHus
HeCTaH/JapTHBIX 3a/jau, B TOM UKCJ/ie B HOBOUM UM HE3HAKOMOM Cpefie Y B MEeXXAUCLIUIIMHADHOM
KOHTEKCTe

¢ OIIK-2 — CriocobeH CTaBUTh U pelIaTh 3a/jauk 110 MPOEKTUPOBAaHUIO, KOHCTPYWPOBAHUIO,
TIPOU3BO/ICTBY, UCITBITAHUIO U FKCTITyaTaliu 00BeKTOB MPOQ)eCCUOHAIBLHOM [IeSITeTbHOCTH TIPU
WCTIO/Ib30BaHUM COBpeMeHHbIX MH(POPMaL[MOHHBIX TEXHOIOTHI

¢ OIIK-5 — CrniocobeH UCIOBb30BaTh COBPEMEHHbIE TTOX0/bI U METO/[bI PeIIeHHs TIPOdeCCHOHATBHBIX
3a/1a4 B 00/1aCTH aBUAIIMOHHON U PAaKEeTHO-KOCMHUECKOW TeXHUKH, BKJTIOUasi yrpaBJieHHe MPOeKTaMu
CO3/IaHUST HOBBIX 00pA31|0B TEXHUKHU U YTUIU3ALUH YCTapeBIIUX

¢ OIIK-6 — CrniocobeH aHamM3UpoOBaTh, CUCTEMAaTU3UPOBaTh U 00001[aTh MHGOPMALMI0 O COBPEeMEHHOM
COCTOSIHMU U TIepCIIeKTUBAX pa3BUTHS paKeTHO-KOCMHUUECKOW TeXHUKU

¢ TICK-4/23-1 — CnocobeH KOOpUHHPOBaTh pa3pabOTKy KOCMHUECKHX alapaToB U CUCTEM,
MPOEKTUPOBATh, KOHCTPYHUPOBATh M CONPOBOXK/ATh Ha BCEX 3Tarax >KM3HEHHOIo [IUK/Ia KOCMUYeCcKue
annaparbl, KOCMUUYeCKHe CUCTEeMbI U UX COCTaBHbIE YaCTU

¢ TICK-4/23-2 — CniocobeH opraHu30BbIBaTh paboThl U PYKOBOAUTH PabOTaMu M0 06eCrieueHu o
Hage>xxHocTy usgenuii PKT



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. Llenn, 3agaun u METOJBI IKC Ta/IbHOW 0TPAGOTKH KOCMHYEeCKHX
annaparoB M MX COCTaBHbIX yacTei. 1.1. O6muiue cBefenus. 1.2.CTpyKTypa Ha3eMHOM
9KCIIepUMeHTa/IbHOM 0TPaboTKH, ed e/ 1 peluaemble 3afaud. 1.3. Kaccudukarys HCrbITaHuii.
6 1 CrarruecKie v JUHAMUUeCcKue UCTibiTanusi. 1.4. BUapl cTaTnueckux MCIbITaHui. MeToibl, 38 8 8 30 20
TIpUMEeHsIeMble T1PU NPOBeIeHUN CTaTUYeCKuX WCIBbITaHUH. 1.5. . BI/I,[[]:I AWHaMHAUeCKUxX UCTIBITAaHUH,
MeTOABI, TIpUMeHsieMble TIpYU TPOBeIeHHUH JUHAMHUYeCKHUX WCIbITaHui. 1.6. OCO6€HHOCTH OpraHu3alu
U TIOATOTOBKH MCIBITAHUN KOCMUUECKUX arrnapaToB U UX COCTaBHbIX yacTei Ha CTaTUYECKYI0 U
JAWHaMUYeCKYH MPOYHOCTh.
Paspen 2. CrenjoBas 6a3a Ha3eMHO# KCIIEPUMEHTA/IbHON 0TPAGOTKH KOCMHYECKHX aNnaparoB 1
HMX COCTaBHBIX yacTei. 2.1. OCHOBHbIE NPUHIMIELI YOPMHUPOBAHHUSI CTEH/0BOM 6a3bl UCIBITATEBHBIX
6 1 LIeHTPOB 1 jlaboparopuii B KocMuuecKoi orpaciu. 2.2. Cuioo30yauTesibHOe 060pyoBaHue, 40 10 10 30 25
MPUMEHsIEMOe /|15l CTAaTHYeCKUX U AMHAMMYECKUX UCTBITaHUH. 2.3. KOHTPOJIBHO - U3MepHTeIbHOe
0060py/i0BaH#e, IPUMEHSIEMOE TPH TIPOBEJEHUH CTATUYECKHX U JAMHAMHUEeCKUX UCTIbITAHUM. 2.4,
METPOHOFI/I‘{ECKI/IE OCHOBBI B UCTIBITATE/TbHON TIpaKTUKe.
Paspen 3. . O6paboTKa u3MepuTeIbHON HH(OPMALMK NPU CTAaTHYECKUX U JUHAMHYECKHX
HUCNBITAHUAX KOCMHYECKHX aNnaparoB U UX COCTABHBIX '-IﬂCTEi:I. 3.1. METOALI HepBI/l‘-IHOﬁ
6 11  |o6paboTKu U3MepuTeIbHOM HH(OPMALIAK NP TPOBEJEHUH CTaTHYeCKHX U JJMHAMUYeCKHUX UCTbITaHUM. 38 8 8 30 30
3.2. OcobeHHocTH LKppoBoii 06pabOTKH H3MepHUTEIbHON HH(POPMALK MPH MPOBEAEHUH CTAaTHUeCKUX
Y JUHaMUYeCKUX UCTIbITaHUSAX.
Paspen 4. MeToabl aHa/IM3a Pe3y/IbTaTOB HCMBITAHHH KOCMHYECKHX alapaTroB H X COCTaBHBIX
yacreid. 4.1. Pe3y/bTaThl UCIIBITAHUI U METO/BI UX OLIEHKH. 4.2. MeTozp! BTOpUUHOM 06paboTKu
6 11 W3MepPUTe/TbHOM MH(OPMALIMK - aHA/IH3 Pe3y/IbTaToB MPOYHOCTHBIX MCTIbITAaHUH. 4.3. MeTozbl 28 8 8 20 25
BTOPUYHOM 06paGOTKM M3MepHUTeTbHON HH(OPMALMK - AHA/IU3 Pe3Y/IbTATOB MOAA/IBHBIX 1 JKECTKOCTHBIX
WCIIbITAHUH.
Bcero 3a 11 cemecTp 144 34 34 110 100
Bcero no gucuumninHe 144 34 34 110 100
3.2. AyAUTOPHBIN NPAaKTUKYM
Homep n
P Oo0nemMm,
Ne HaMMeHOBaHHUe
Tema MNPAKTHYECKOI'0 3aHATUA dayA.
n/n pa3jena
qacoB
JAUCIIMIIVIMHBI
Pasgen 1. Tlenm 1. O6imue ceegenvst. 2. CTPyKTypa Ha3eMHOH 3KCIIepUMEHTa/TbHOM
A ’ ’ 0TpaboTKH, e€ 1je/Id U pelaemble 3agaud. 3. Knaccudukarys
3a7iauu 1 o01ue M
METOIbI UcnbITaHnd. CTaTUueCcKre ¥ JUHaMuueCcKre UCTbITanus. 4. Bubl
A . |CTaT4e CKUX UCITBITaHUMH. METO,Z[]:I, TNpyMeHsieMble TTIpU MpoBeJleHUr
SKCIIeprMeHTa/IbHOU o o
1 0TDAGOTKM CTaTUYeCKUX UCIBITaHUU. 5. BUbl [UHaMUUeCKUX UCITBITaHUM. 8
KOEMI/ILIQCKI/IX MeTO,E[LI, NprUMeHsieMbIe TpY MpoBeJeHUU JUHaMUYeCKHUX UCTILITaHUH.
AMHADaTOR M KX 6. OcobenHocTH OpraHu3alyy U IoAroToOBKH HUCIIBITAHUM KOCMUUYECKUX
p < |dllllapaTOB U MX COCTaBHBIX yacTell Ha CTaTUYeCKYI0 U AWHAMHU4YeCKYH0
COCTAaBHbBIX UdCTeu.
IMMPOYHOCTE.
Pazgen 2. .
Crennosas 6a3a 7. OCHOBHBIE TMPUHLMIIBLI Cl)OpMPIpOBaHI/IH CTeH10BOH 0a3bl
Ha3EIV'£[tHOI‘/JI UCTIbITaTeIbHBIX LIEHTPOB M 1ab0paTopyii B KOCMUUECKOM 0Tpaciy. 8
o CI/IJIOBO36y,Z[I/ITeJI])HOE OGOPy,Z[OBaHI/Ie, MpuMeHsieMoe i CTaTUuueCKUX
3KCIieprMeHTa/IbHON o
2 oTPABOTKI Y JUHaMUUeCKUX UCTbITaHui. 9 KOHTPOBLHO - U3MepUTe/ibHOe 10
p oGopy,aosaHI/Ie, NnpruMeHsieMoe ITpY IIPOBe/IeHH CTaTUUYeCKUuX U
KOCMHNYeCKHux o
JWHaMu4eCcKux ucrbitadnud. 10. MeTposiornueckyie OCHOBBI B
dalfriapaToB U UX o
-~ |MCIIBITAaT€/JIbHOU TIPAKTHUKE
COCTAaBHBIX UaCTeu.
3 |Pa3gen3.. 11. MeToabI TEPBUYHON 00pabOTKH U3MepUTeTbHON MH(OpMAaIy TPy 8
O6paboTka TIPOBe/IeHUH CTAaTUUeCKUX U JUHAMHUUeCKUX UCTIBITaHuH. 12.
M3MEepUTETbHOU OcobenHocTy 1 pOBOI 00pabOTKH U3MepUTeIbHON MH(OPMALMU TIPY
I/IHq)OpMaL[I/II/I pu MpoBeJeHUU CTaTUYEeCKUX U JUHAMHWYECKHUX HUCITbITaHUAX.
CTaTU4YeCKUX "
JWHaMHU4yeCKHUX
HCIIBITAaHUSAX
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KOCMUYeCKUX
anraparoB U UX
COCTaBHBIX YaCTeH.

Pasgen 4. MeTofbl

aHanusa 13. Pe3ynbTaThl UCTIBITAHUM U METO/bI UX OLleHKU. 14 . MeTofbl
pe3y/bTaroB BTOPUYHOW 00paboTKK U3MeprTeTbHOM HHOPMALIMK - aHa/IN3
4 |uchbITaHUR pe3y/IbTaToOB MPOUHOCTHBIX UCTIbITaHUH. 15. MeTozbl BTOpUUHON 8
KOCMUYeCKUX 06paboTKy U3MepuTeIbHON MH(OPMALUK - aHa/N3 pe3y/IbTaToB
anraparoB U UX MOZla/IbHbIX U )KeCTKOCTHBIX UCIIBITAaHUM

COCTaBHBIX YaCTel.

Bcero 3a 11 cemectp 34

3.3. CamocTosnTenbpHas padora crygenta (CPC)

Ne Copepxanue |O0beM,
Homep u HauMeHOBaHUe pa3jeia AUCHUILINHBI
n/n yueOHOro 3a/JaHus| YacoB
[TogroToBka k
1 o MpaKTAYe CKUM 20
Pazgen 1. Llenu, 3agaun 1 o6IIHie METO/bI SKCITIEPUMEHTATbHOM SAHSTHSIM
0TpabOTKKM KOCMUYECKHX arapaToB U UX COCTAaBHBIX YacCTe. -
Hanvcanue
2 10
pedepara.
ITogroroBka k
3 o o MpaKTU4eCKUM 20
Paznen 2. CteHgoBasi 6a3a Ha3eMHOU 3KCITEPUMEHTA/ILHOM 0TPabOTKU I—
KOCMUYeCKHUX ariaparoB ¥ UX COCTAaBHBIX UacCTel. -
Harncanue
4 10
pedepara
[TogroroBka k
5 |Pa3sgen 3. . O6paboTka u3MepuTe/bHONH UH(POPMALMK IIPYU CTAaTHUYECKHUX M [[IPAKTHYeCKUM 15
JMHaMUYeCKUX UCIIBITaHUSIX KOCMUUeCKUX arrapaToB U UX COCTaBHBIX  |3aHITHIM
5 yacTeil. Harmicanue 15
pedepara
IToaroroBka K
7 MpaKTUUeCKUM 10
Pa3pen 4. MeTtopl aHanu3a pe3y/IbTaTOB UCHBITAHUN KOCMAYECKUX 3aHATUAM
anrnaparoB U UX COCTaBHBIX YaCTeu. Odopmienue
8 pedepara u 10
rpe3eHTalyu
Bcero 3a 11 cemecTp 110

4. ®OPMBI KOHTPOJIA OCBOEHVA JUCLIUII/IMHbI

CEMECTP HEJEJ/IN CEMECTPA
1/2/3/4/5| 6 7 |89/ 10 | 1112|1314 15 | 16 17
1 AP | Ped ap Pe¢p | AP . 3au.

YcnoeHble 0603HaUEHUS:
o JIP — aparHoCTHUeCKasi paboTa;
e Ped — pedepar;
e aud. 3au. — auddepeHIMPOBAHHbIN 3aueT.

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYZeHTOB IPOBOJUTCS B MCKPETHBIE BpeMeHHbIe HHTepPBasbl B

cnenyrommx ¢popmax:
e /WarHocTuueckas pabora;
e pedepar.

ITpoMexxyTouHasi aTTecTays MPOBOAUTCS B (hopmax:
e uddepeHMPOBAHHEBIN 3a4erT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. B. PomaHos, H. A. Tectoenos. . OCHOBBI IIPOEKTHPOBaHKS MH(OPMALIOHHO-YTIPAB/ISIOLINX U
MeXaHUUeCKUX CUCTeM KocMuueckux ammaparoB. CIT6.: [Tpodeccuonan, 2015, 60 3k3.

2. B. K. BaHoB, JI. Y. KansiruH. . neMeHThl TeOPHUU UCTIBITAHMH U SKCITyaTallid CUCTeM paKeTHO-
kocMmuueckoi Texuuku. CIT6.BI'TY "BOEHMEX" um. [I. ®@. YctuHora, 2009, 77 3K3.

3. JI. H. Anekcanzposckasi, B. . Kpyros, A. I'. Ky3HetioB. . TeopeTrueckrie 0CHOBBI UCITLITAHUN U
9KCIepUMEeHTa/TbHast 0TPab0TKA CJIOXKHBIX TeXHHUUeCKHX cucteM. M.: Jloroc, 2003, 17 3Kk3.

4. M. [1. EBtudres. . McnbiTanus pakeTHo-KocMudeckor TexHuku. KpacHosipckBI'TY "BOEHMEX" nm.
L. @. Ycrunosa, 2005, 50 3k3.

5. H. A. Tectoenos, M. M. Muxses, A. E. Muxees. . TexHomorust NpousBoCTBa KOCMUYECKUX arlaparos.
Kpachosipck: Mza-Bo CubI'AY, 2009, 53 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://e.lanbook.com — 3BC JlaHb.
CoBpeMeHHbIe TpodecCHoHaIbHBIE 6a3bl JaHHBIX:

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

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcTOBast 3/1eKTpoHHast buboTeka Poccutickoro doua
(byHIaMeHTa/TbHbIX UCC/Ie0BaHUH.

VHdopmaLioHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Tex3kcriept — MIHGOpMAaIMOHHBIM MTOpTa/l TeXHUUECKOTO peryivpoBaHusi: HopMbl, mpaBu/ia, CTaHAAPThI
PoD;
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(OpMaljoHHbII [TOpTaa paBoBOM MH(MOPMAaLUH.
5.5. TTporpamMMHoOe obecrieueHue:
He TpeOyeTcsi.

5.6. 'apopmalioHHbIe TEXHOIOTHU:

B3auMoyielicTBue ¢ obyuaronumucs nocpenctBoM SMOC Moodle BT TY «t BOEHMEX» um. [1.®. YcTHHORBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:
1. JTaboparopHasi ycTaHOBKA Ji/isl MCITBITaHUM Pa3MMYHBIX KOHCTPYKLWH TeTyI000MeHHUKOB.

6.2. Ilpouee:

1. pabouee MecTo TperofaBare/isi, OCHAIllEHHOe KOMITBIOTEPOM C JOCTyroM B VIHTepHeT;
2. pabourie MecTa CTyIeHTOB, OCHAII[eHHbIe KOMITbIOTEPAMH C JAOCTYIOM B IHTepHeT, npeHa3HaueHHbIe
I71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paboueii mporpaMme JUCIATUTHHbBI
HA3EMHAS SKCIIEPUMEHTAJ/IBHASI OTPABOTKA KOCMHWYECKUX ATIITIAPATOB 1 UX COCTABHBIX YACTEHN

AnHoTanusa paboueii nporpaMMsl

Juciumuinna  HASEMHASA OKCIIEPMUMEHTAJIBHAAA OTPABOTKA KOCMMYECKUX
ATIIIAPATOB M MX COCTABHBIX YACTEM sBnsercs JUCLUIUIMHONW wYacT, (hopMHpyeMoii
y4YacTHHKAMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, MporpaMmbl MOArOTOBKY 110 HarpaeieHuio 24.04.01
Pakemmble komniekcbl U KOCMOHasmuka. [IucuuruiiHa peamm3yeTcs Ha (akynsrete A PakeTHO-KOCMUYeCKOM
texunku BI'TY "BOEHMEX" um. [.®. YcruHoBa kadeapodi BA32 HHdopmauyoHHBlE KOCMHUECKHe
cuctembl(VICC PeliieTHeBa).

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
TTCK-4/23-1 cmocobHOCTh KOOPAMHUPOBATh Pa3paboTKy KOCMHUUECKHX amiapaToB U CHUCTEM, MPOEKTHUPOBATH,
KOHCTPYHUPOBATh U COINPOBOX/ATh HA BCeX 3Talax >XU3HEeHHOIO LMK/Ia KOCMAYeCKUe arraparbl, KOCMUUYeCKUe
CUCTEeMBI U UX COCTaBHbIE YaCTH.

Cofiep>kaHvie  TUCIUTUTMHBI  OXBaThIBae€T KpYyr BOMPOCOB, CBfA3aHHBIX C TMpobieMaMyd  Ha3eMHOM
9KCIIePUMEHTANLHON OTPaboTKM KPYIMHOTabapuUTHBIX TPAHC(HOPMUPYEMBIX KOHCTPYKIMHA KOCMHUUECKOTO
TpUMeHEeHHs. PacCMaTpUBarOTCS BUZABI WCIBITAHUM KOHCTPYKIMMA KOCMHUYECKUX ariapaTtoB, 0COOEHHOCTH
OpraHu3al[id U TIOATOTOBKM HCHBITAHWM, OCHOBHBIE TIPUHIMITEI (DOPMUPOBaHMS CTEH/IOBOW 0a3bl
WCTIBITaTeNbHBIX [eHTPOB W Jiabopatopuii B KOCMWYECKOW OTpacid, a Takke MeToAbl 00paboTKu
M3MepUTebHOM H(OPMALIMK U OLIeHKU Pe3y/IbTaToB UCTIBITaHUM!.

[TporpamMMoii JUCIUILIMHBI ITPeyCMOTPEHBI CJIEYIOIIYE BHABI KOHTPOJISA:
TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:

e UArHOCTUYECKas pabora;
e pedepar.

IIpome)xyTouHas arTecTanus IPOBOAUTCS B hopMax:
e muddepeHMPOBaHHBIN 3aUeT.

OO6m1as  TPy/I0EMKOCTh OCBOEHUSI JUCHMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUMJIHHEL
TpelyCMOTPeHHbI MpakThuueckue 3aastys (34 u.), camocrosTenbHast pabora cryzgenTa (110 u).
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IIpunoxenue 2

K paboueii mporpaMme JUCIHTLUTHHDI
HA3EMHAS S9KCIIEPUMEHTAJ/IBHASI OTPABOTKA KOCMHWYECKUX ATIITIAPATOB 1 UX COCTABHBIX YACTEHN

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb OCBOEHHS AUCLIUIIMHBI COCTaBsgeT 144 4., U3 HUX 34 4. ayAUTOPHBIX 3aHATHH, 1 110 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
paboTsI

PexkomeHpyemasi 1uTeparypa

TpyRoeMKOCTB,
Jac.

Pa3nen 1. HEJII/I, 3aid441 U OGH.II/IE MeTOo/ibI 3KcnepumeHTaan0ii OTPHGOTKI/I KOCMHUYECKHX aIlllaPpaTOB "

HMX COCTAaBHBIX YaCTeHu.

ITogroroBka k
MpaKTHU4eCKUM
3aHATHSAM.

Hanucanue
pedepara.

A. B. PomaHos, H. A. TecroefjoB. . OCHOBBI IIPOEKTHPOBAHNUS
VMHGOPMaLIMOHHO-YTIPaB/ISIOLMX ¥ MeXaHUUeCKUX CCTeM KOCMUUeCKUX
anraparos: CII6.: TTpodeccuonan, 2015 (2)

H. A. Tecroemos, M. M. Muxues, A. E. Muxees. . TexHonorus
TPOU3BO/ICTBA KOCMHUECKUX anmaparoB: KpacHosipck: M3a-Bo CubT'AY,
2009 (3)

B. K. MBaHoB, JI. W. KansiruH. . 5eMeHTbl TeOPHUU UCIIBITAHUHN U
9KCITyaTalluy CUCTEM paKeTHO-KOCMHuecKol TexHuku: CIT16. BT TY
"BOEHMEX" um. [I. ®@. YcruHora, 2009 (1)

JI. H. Anekcanpaposckas, B. . Kpymos, A. I'. Ky3uenos. . Teopetuueckue
OCHOBBI UCTILITAHUH U 9KCTIEPUMEHTA/IbHAs 0TPab0TKa C/IOKHBIX
TeXHUYecKux cucreM: M.: Jloroc, 2003 (1)

20

10

Wroro no pasgeny 1

30

Pasnen 2. CTEHAOB&H 0a3a Ha3eMHOI 3KCHepI/IMEHTaﬂbHOﬁ OTPHGOTKI/I KOCMHUYE€CKHX dlllldpPaTOB U UX

COCTABHBIX YacTeH.

IToaroroBka K

[pakTU4eCKUM A. B. Pomanos, H. A. TectoefjoB. . OCHOBBI MPOEKTUPOBaHHUS 20

3aHATHUSM. VMHGOPMaLIMOHHO-YTIPaB/ISIOLMX ¥ MeXaHUUeCKUX CCTeM KOCMUUeCKUX

Hanucanue anraparos: CII6.: TTpodeccuonan, 2015 (2)

pedepara 10
Wroro no pasgeny 2 30

Pa3pen 3. . O6paboTka n3mMmepuTe/1bHONH HH(GOPMALMH NTPU CTATHYECKHUX U JHHAMHYECKHX UCIBITAaHUAX

KOCMHUYECKHX aIllldpaTOB U UX COCTABHBIX JacTei.

IMogroroBka k

A. B. PomaHos, H. A. TectoegoB. . OCHOBBI TPOEKTHPOBaHUS

[paKTHU4eCKUM VMHGOPMAaLIMOHHO-YTIPaB/SION[X ¥ MEXaHUUeCKUX CHCTeM KOCMHUeCKUX 15
3aHATUAM armaparos: CIT6.: ITpodeccuonan, 2015 (2)
Harmcadue M. [I. Ertudnbes. . VicribiTaHUs paKeTHO-KOCMUYECKON TEXHUKU:
pedepara KpacnospckBI'TY "BOEHMEX" um. [I. ®. YctuHOoBa, 2005 (4) 15
Wroro no pasgeny 3 30
Pa3pen 4. Meroabl aHa/iM3a pe3y/ibTaToB HCIBITAHNN KOCMUUYECKHX anmnapaToB M MX COCTaBHbIX
yacrei.
IMoaroToBka kK
NpakTU4eCKUM 10
3aHATUSAM M. . EBtudnes. . VicnibiTaHUs pakeTHO-KOCMUYECKOI TeXHHUKU:
Odopmienue Kpacuosipck BI'TY "BOEHMEX" um. [I. ®@. YctuHoga, 2005 (4)
pedepara u 10
rpe3eHTaLy
Urtoro no paspeny 4 20
11 14410



IIpunoxenue 3
K paboueii mporpaMme JUCIHTUTHHbBI
HA3EMHAS DKCIIEPUMEHTAJIBHASI OTPABOTKA KOCMUYECKNX AITIITAPATOB 1 UX COCTABHBIX YACTEU

®OH/JbI ONEHOYHbBIX CPEACTB

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

e UarHocTUYecKas paborta

* pedepar;
e muddepeHMPOBaHHBIN 3aUeT.

Kputepuu onjeHuBaHus

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

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

Pedepar
O6mnem pedepara - He MeHee 10 cTp. O0si3aTeNbHO UCITIOB30BaHHE He MeHee 3 0TeueCTBEHHBIX U He
MeHee 2 HTHOCTPAHHBIX UCTOYHWKOB, OyO/IMKOBAaHHBIX B TIOCTeAHE 5 jieT. BO3MOXXHO HCIIO/Tb30BaHKe
3/IeKTPOHHBIX 6a3 TaHHBIX.
IMporieaypa 3aiuThl pedepara: OTBEThI HA BOTIPOCHI MPENo/jaBaTe/Isl.
KpuTtepuu olieHUBaHUsI
* COOTBETCTBHE CO/IeP>KaHusI 3as1BIEHHON TeMe, OTCYTCTBHE B TEKCTe OTCTYIUIeHHH OT TeMbl 3 Gasa;
* COOTBETCTBHE 11e/ISIM U 3a/ja4aM JUCLUIUIUHBL 1 6a;
* IOCTAaHOBKA MPO0/IeMbl, KOPPEKTHOE M3/I0’KEHHE CMBICIA OCHOBHBIX HAyUHBIX UM, UX TEOPeTUYEeCKOe
obocHOBaHMe U 00bsicHeHne] 6as;
* IOTUYHOCTH U TOC/Ie/I0BaTeIbHOCTh B U3/IOKEHUH MaTepuana 1 6ar;
* CIOCOOHOCTB K paboTe C TMTepaTypHbIMU UCTOYHUKAMHU, VIHTepHEeT-pecypcaMHu, CIIPaBOYHON U
SHIUKJIOTIeINUECKOM JIUTepaTypo 3 Oasa;
* 00beM MCCIIeJOBAHHOM JTUTEPATYPhI U IPYTUX UCTOYHUKOB MH(MOpMaLuu 3 Gasa;
* 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 HH(POPMALHIO, COOTBETCTBYIOLIYIO MOCTABIEHHOM LIe/H, U Tlepepacrpe/iesisiTh
vHpopMmanuio 3 bana.
st 3aumtel pedepara Heobxoarmo Habpats 10 6asios.
Tembl pedepatoB pasmeirieHbl B Y MK ANCHUATIIMHEL, HallpUMep:
1. Buzibl MCTibITaHUM KOCMHAYECKHUX arrapaToB MPU 3KCIIepUMeHTaIbHOM Ha3eMHOU
oTtpaboTke.
. MeTposiornyeckre 0CHOBBI HCTIBITAHUH.
. Bujipl 1 cofiep>kaHue CTaTH4eCKUX UCTIbITaHUH.
. Bujipl 1 coziep>kaHye AMHAMUUECKUX UCTTBITAHUM.
. MeTo/ibl TIepBUYHOM 00pabOTKK M3MEPUTEbHOM HHGbOPMaLIUH.
. MeTo/ipl BTOpUYHOI 00pab0TKU M3MePUTEeTbHOM HH(MOPMALIUH.
. OcobeHHoCTH 1IM(pOBOI 00pabOTKH M3MepUTeTbHOM HH(OpPMaru.
. ObopyoBaHue, MPUMEHSIEMOE /ISl CTaTUUeCKUX M IMHAMUYECKUX UCTIBITAHHH.

N UT R WN

JuddepennupoBaHHbIii 3a4eT
JuddepeHIMpOBaHHbBIN 3aUéT MOKET TTPOCTABJISATHCS 110 pe3y/bTaTaM C/laud WK pe3ysbTaraM TeKylen
yCIeBaeMOCTH.
KpuTepuu o1ieHUBaHUS:
1. ITo pe3ynbTaTraM Tekylleld ycrieBaeMOCTH:
+ 20 6a/1/10B MO 3a1uTe pedepara —— «OTAUYHO»;
* 15 6a/1/10B Mo 3amuTe pedepaTa—— «XOPOILIO»;
* 10 6an0B Mo 3amuTe pedepara—— «yIOBIETBOPHUTETHHO».
2. 1o pe3ynbTatam cAauu U pe3yabTaTaM TeKyllled yClieBaeMOCTH:
HomyckoM K caaue auddepeHIIIPOBAHHOTO 3aUeTa SIB/ISEeTCS BITOTHEHNE BCEX KOHTPOJIBHBIX MEPOTIPUSITHM,
TpeyCMOTPEeHHBIX paboueli MporpaMMON AMCLUTUIMHBL
Orjenka 3a AuddepeHIIMPOBaHHbIHN 3aueT BLICTAB/ISETCS IO pe3y/ibTaTaM OTBETOB Ha 2 BOIIpOcCa. .
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Kpurepuu orjeHvBaHus:

«3au.-OT/ITMYHO» - TIOJTHBII OTBET Ha 00a BOIIPOCA ¥ BO3MO)KHBIE JOTIOJTHUTE/bHBIE BOIIPOCHI;
«3au.-XOpOLIO» - He3HaYUTe/TbHbIe 3aMeUaHysl Ha OTBeTHI 110 000MM BOIIPOCAaM U HeTIO/HbIe OTBeThl Ha
JIOTIO/THUTeJIbHBIEe BOIIPOCHI;

«3au.-yJJ0B/IETBOPUTEILHO» - HETIO/IHbIe OTBEThI Ha 00a BOIPOCa, OTCYTCTBHUE OTBETOB Ha OT/ie/IbHbIe
JIOTIOJTHUTe/IbHBIE BOIIPOCHI;

«He 3a4TeHO» - HeTlpaBU/IbHBIE OTBeTHI Ha 06a Borpoca

Bormpocs! k fuddepeHiupoBaHHOMY 3aueTy rpuBeZeHbl B Y MK JUCLIUTIIMHBIL.
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Pazpen 1. Ienu, 3ajaum ¥ 001He METOABI
6 1] |PKcmepuMeHTa/IbHOH 0TPadoTKH 38 8 8 30 20 Pecpepar
KOCMHUYEeCKHUX anmnaparoB U UX COCTaBHbIX
yacrem.
Paspgen 2. CrenaoBas 0a3a Ha3eMHOM
6 1] |PKcmepuMeHTa/bHOH 0TPadoTKH 40 10 10 30 25 Pecpepar
KOCMHUEeCKHX anmnaparoB U UX COCTaBHbIX
yacTeu.
Pazgen 3. . O6paboTKa HU3MepHUTe/ILHOM
6 1 HH(OPMALUH NP CTaTHYECKUX U 38 8 8 30 30 Pecpepar
AUHAMHYECKHMX HCTIBITAHUAX KOCMHYECKHX
anmnaparoB M UX COCTaBHBIX YacTei.
Paspgesn 4. MeTtoap! aHa/u3a pe3y/ibTaToB
6 11 |ucHbITaHUI KOCMHYECKHX aNliapaToB U UX 28 8 8 20 25 Pedepar
COCTaBHBIX UacTeil.
Bcero 3a 11 cemectp 144 | 34 34 110 100
Bcero mo gucruninHe 144 | 34 34 110 100
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