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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
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A3 KOCMUYECKUE ATITTAPATHI U IBUTATEJIA
EBcradbeB BukTop AnekcaHApOBUY, K.T.H., IOLEHT, JOLIEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmel A3 KOCMHUYECKUE ATIITIAPATHI 1 AIBUTATE/IN

3aBepytomuii Kadeapoii babyk B.A., 1.T.H., mpod.

[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
KOHCTPYUPOBAHME J3JIEMEHTOB KOCMUNYECKUX 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:
1. OcHOBHBIX 0COOEHHOCTEM TMPOEKTUPOBOYHOTO TPOYHOCTHOTO pacyeTa 3/eMeHTOB KOHCTPYKLMH

KOCMUYeCKHX araparos.
2. OcobeHHOCTEH CUIOBOTO M TEMJIOBOTO HAaTPY>KEHUsI CITyCKAEMBIX arapaToB.
3. OcHoB 3amuTtsl KA 0T MeTeopHbIX YacCTHLL.;
YMeHUS:
BBINOMHATE NPOYHOCTHOM pacueT TUIOBLIX 3/IEMEHTOB KOHCTPYKLuil KA.;
HABbIKU:
Paboter B cpene ANSYS..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Mucuunmiia KOHCTPYUPOBAHUME 3JIEMEHTOB KOCMUYECKUX AIITIAPATOB
SIBISIETCS JUCLIUTIMHON YacTH, (hopMupyeMol yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHUH 0/10Ka 1,
MIpOrpaMMsl IIOATOTOBKY IO HaripasieHUto 24.04.01 PakemHble KOMN/IEKChbl U KOCMOHABMUKA.

CogepxaHue [UCLUATIIMHBI SIB/IIETCSL  JIOTMYECKUM  TIPOJO/DKEHHEM  JUCLIUIIINH: PACUETHBIE
METO/bI B CTPOUTE/IBHOMNU MEXAHUWKE, ITIPOEKTUPOBAHUE KOCMMWYECKUX
AITITAPATOB.

Copep>kaHue [UCLIMILIMHBL SIBASETCS OCHOBOM [jsi ocBoeHus: gucuumuivH: ITPEJAWIIIOMHASA
ITPAKTUKA.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

e OIIK-1 — CrniocobeH camoCTOsATeIEHO IPUOOpeTaTb, pa3BUBAThL M TIPUMEHSITh MaTeMaThdecKue,
eCcTeCTBeHHOHAay4Hble, COLIMalbHO-3KOHOMUYeCcKUe 1 IpodecCroHa bHble 3HAHUS [IJ1s1 pelLlieHust
HeCTaHZAapTHbIX 33/lay, B TOM UMC/le B HOBOM U/IM HE3HAKOMOH cpejie U B MeXKUCLIUII/IMHAPHOM
KOHTEKCTe

¢ OIIK-2 — CrniocobeH CTaBUTh U pelliaTh 3a/jauM 110 TIPOEKTUPOBAHHIO, KOHCTPYUPOBAHUIO,
TIPOM3BO/ICTBY, UCTILITAHUIO U IKCIITyaTalii 00BEKTOB MPodeCCHOHANTBLHOM AesiTeNbHOCTH TIPU
WICTOIb30BaHUM COBPeMEHHBIX MH(POPMaLMOHHBIX TeXHO/IOTHI

¢ OIIK-5 — CriocobeH UCMO0/Ib30BaTh COBPEMEHHBIE TIOAXO/IbI U METO/[bI PellleHUst TIPO(heCCHOHATBHBIX
3a7iau B 006/71aCTH aBHALIMOHHON U PaKeTHO-KOCMMUECKOI TEXHUKH, BKJ/IIOUask yIpaB/ieHHe TIPOeKTaMU
CO37]aHHs1 HOBBIX 00PA3ILi0B TEXHUKH U YTHU/IN3aLMH yCTapeBIINX

¢ TICK-4/23-1 — CniocobeH KOOpPJUHMPOBATh Pa3paboTKy KOCMHUUECKHX arlapaTtoB U CUCTEM,
MIPOeKTHPOBAaTh, KOHCTPYMPOBATh U COTPOBOXK/AThH HA BCEX JTarax KU3HEeHHOTO L{UK/Ia KOCMAYeCcKue
arraparsl, KOCMUYeCKHe CUCTeMbI ¥ UX COCTaBHbIe YaCTH



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. IIpoeKTHPOBOYHBII IPOYHOCTHOI pacyeT KOHCTPYKI{HI KOPITyca KOCMHYeCKOro
anmnapara M TOIUVIMBHBIX 0aKoB.. BadenbHblii oTcek. TpexcioiiHblit orcek. KoprycHoi
6 11 LIMHZAPHYecKuit 6aK. TTofiBeCHbIe TOPOBBIH U 3/TUIICOM/|A/BHBIN OaKH. DJITUITHYECKOe [JHHILLE, 44 18 18 26 30
Harpy>kxeHHOe BHyTPeHHHUM JiaBjieHneM. PacriopHbii minaHroyT. CTIKOBOYUHBII IINAHTOYT.
TTpoMe Ky TOUHBIH HINMaHrOyT.
Paspaen 2. [luHaMHUYeCKoe Harpy)xeHHe KOHCTPYKIIMH COJIHeYHO# GaTapeu npH pacKpbiTiuH. Pacuer
6 11 HarpshKeHHO-/1e()OPMUPOBAHHOTO COCTOSTHUSI KOHCTPYKLIMM COJTHEUHOM Garapey npy pacKpbITHH C 18 6 6 12 15
HCII0/1b30BaHKeM nporpammHoro nakera ANSYS.
Paspen 3. Tepmoynpyrue gedopmanun napado/MuecKoii aHTeHHbI KOCMHYECKOr0 annapara.
6 11 Pacuet TepMoyTpyrux Jedopmariyii napaboueckoii aHTeHHBI B YCIOBUSIX KOCMHUUYECKOr0 18 6 6 12 15
NPOCTPaHCTBA C UCIO/b30BaHKeM NporpamMMmHoro nakera ANSYS.
Paspen 4. Harpyskw, JieficTByloIIMe Ha cnyckaemble annaparbl (CA). Harpysku, JeiicTBytolye Ha
6 11 CA nipu BrkeHnH B arMocdepe. Harpysku, gelictsyronye Ha CA npu nocazike Ha rpyHT. TeruioBele 53 18 18 35 30
Harpy3kH, feiicteyrorue Ha CA. OnpeziesieHre moTpeGHOMN TOMIIMHBI YHOCHMOTO TEII03aljUTHOTO
rokpbITHs CA.
6 1 Pa311en 5. BHH{HTEI KOCMHYECKHX almnaparoB 0T MeTeOPHbIX YaCTHULY. O6LL[I/I€ CBeJjleHHsI O MeTeOPHBIX 11 3 3 8 10
yacTyuax. Crioco6el 3al{UThl KOCMWYEeCKHX ariraparos..
Bcero 3a 11 cemecTp 144 51 51 93 100
Bcero no gucnuniuHe 144 51 51 93 100
3.2. AyAuTOPHBII NPAKTUKYM
OoneMm,
Ne Homep v HaiMeHOBaHHe pa3jesa
Tema MNPAKTHYE€CKOI'0 3aHATUA dayA.
n/n JUCHMILTAHBI
JacoB
Pasgen 1. IIpoeKTHPOBOYHBII o
o - I/I3y‘—IEHI/Ie 0CcobeHHOCTeH IMPOEKTUPOBOYHOI'O
TIPOYHOCTHOM paCye€T KOHCTPYKLIMN o
1 TIPOYHOCTHOTO pacyeTa KOHCTPYKLIMK OTCEKOB 18
KOpITyCa KOCMHWY€eCKOrI'o dririapara 1
kopryca KA v TOTUTUBHBIX 0aKOB
TOTUTMBHBIX OAKOB..
Pasgen 2. [JuHaMuueckoe Harpy>keHue |PacueT HanpsbkeHHO-Ze(OpPMHUPOBaHHOTO
2 KOHCTPYKLWHN COTHEYHOM 6a’rape1z1 npu |COCTOAHHSA KOHCTDYKLIMH COJTHeUHOM 6aTapeH nmpu 6
PaCKpbLITHHA. PaCKpLITHHA.
Paznen 3. Tepmoymipyrue gedopmariuu .
o PacueT Tepmoyn nX ae@opMaliii KOHCTPYKINHN
3 |mapabo/iMuecKoi aHTEHHBI PMOYTIpYTHX bopwmany PYKI{ 6
HapaGOJ'II/ILIECKOI/I dHTeHHbI KOCMHWY€eCKOTI'0 arirapara.
KOCMHKUUEeCKOI'O aririaparad.
I/I3yquHe 0COOEHHOCTEH CUI0BOr0 U TeIJIOBOTO
4 Harpy’>keHus CITyCKd€MbIX alllidpaTOB U 12
o HKIJMOHHWPOBAHHUA YHOCHMOI'O TeIlJIO3allIMTHOI'O
Paspen 4. Harpyskuy, [eHCTByOLIMe Ha byHKu P y -
nokpeiTusi CA.
criyckaemble anmapatsi (CA).
Pacuet Hal'IpH)KeHHO—,E[eq)OpMI/IPOBaHHOFO
5 COCTOsIHMA KOHCTPYKIMK KOPITyCa CITyCKaeMOro 6
aririapdara Ipu 1nocajke Ha rpyHT.
V3yuyeHue 0coGeHHOCTel OKOI03eMHOW MeTEeOPHOU
Pa3zpen 5. 3amura kocMHAYeCKUX
6 Cpe/ibl ¥ CITIOCODO0B 3aIUThI KOCMUYECKUX 3
dlriapdToOB OT METE€OPHBIX UACTHI].
dlriapaToB OT METEOPHBIX UAaCTHI].
Bcero 3a 11 cemectp 51
3.3. CamocrosnTenbpHas padora crygenta (CPC)
No Copepxanue yueoHoro |Oonem,
Homep U HAMUMEHOBdHHE pa3jie/id AUCIHUII/IUHBI
n/n 3a/IaHUSA 4acoB
1 Pasgen 1. IIpoeKTHPOBOYHBIN MPOYHOCTHOM pacueT KOHCTPYKLUM (V3yueHne nUTepaTyphl 26
KOpPITyCd KOCMHUUYECKOI'O ariradpara U TOTVIMBHBIX 0aKoB.. 10 TeME pa3feia
6 23802




2 |Pa3gmen 2. luHaMH4eCKOe Harpy>keHue KOHCTPYKLIMW COJTHEUHOU  |BeinosiHeHue 8
GaTapeu TpU PaCKPHITUH. MPaKTUYeCKOro 3aZjaHusl.
3 ITogroroBka K cpaue 4
MPaKTUYeCKOro 3aZ,aHusl.
4 Brinonuenue 8
Paszpen 3. Tepmoynpyrue fedhopMaliyiv apabomyeckoi aHTeHHBI ([TPAKTHYECKOTO 3a/JaHHUs.
c KOCMUYeCKOro anrapara. INoaroroBka K cpaue 4
MPaKTUUeCKOro 3a/laHusl.
6 W3yuenue nureparypsl 23
I10 TeMe pasgzesa
v Paznen 4. Harpy3ku, JelicTByIOILIMe Ha CIIyCKaeMble arraparbl Breimonnenue 8
(CA). MPaKTUUeCKOro 3aZiaHusl.
8 IToaroroBka K czjaue 4
TPaKTUYeCKOTo 3a/,aHMts.
9 |Paspen 5. 3amuTa KOCMAYECKUX arlapaToB OT METEOPHBIX YaCTUL]. VIsyueHHe TuTeparypel 8
10 TeMe paszesa
Bcero 3a 11 cemectp 93
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLIUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
12(3/4/5| 6 8 10 11 12/13|14|15| 16 17
11 Op Ortu. 1o 13 AP | Otu. mo I13 AP | Ortu. no I13, OC

‘YciioBHbIe 0003HAUCHUSA:

o JIP — apiarHOCTHUeCKasi paboTa;
¢ Otu. 1o I3 — oTueT 110 NpakTUUeCKOMY 3a/,aHUIO;
e OC — yCTHBIH OIIPOC CTYZEHTOB.

TeKymuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYAE€HTOB IIPOBOAUTCS B IUCKPETHbIE BpeMeHHble HHTePBAaJIbI B
cnenyrommx ¢popmax:

AWarHoCTh4yeckas pa60Ta;

OTYET I10 TIPaKTU4Y€CKOMY 3aidHHIO;

YCTHBIN OTIPOC CTYJEHTOB.

IIpomexxyTouHas arTecTanusi IIPOBOAUTCS B (hopMax:

9K3dMEH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. B. Yurapes, A. C. KpaBuyk, A. ®. Cmasmok. . ANSYS g1 urxenepos. M.: MammHocTpoeHue-1,
2004, >n. pec.

2. B. B. I'pabun, O. 1. [1aBeigoe, B. Y. XKuxapes. . OCHOBBI KOHCTPYHUPOBaHMSI PaKeT-HOCHUTe/EH
KOCMUUEeCKHX anmnaparoB. M.: MammHocTpoenue, 1991, 19 s3ks.

3. B. A. Ecradbe. . KoHcTpyHpoBaHue KocMuueckux armaparos. CIT6.BI'TY "BOEHMEX" um. []. ®.
YcruHoBa, 2013, 3. pec.

4. B. A. EBctadres. . KoncrpynpoBanve kocMrdeckux armnaparoB. CI16.6I'TY "BOEHMEX" um. [1. @.
YcruHoBa, 2018, 37 3K3.

5. B. . YcrokuH. . CTpouTesbHasi MexaHHKa KOHCTPYKLIMMA KOCMUYeCKOM TeXHUKU. M.: MalHocTpoeHue,
1988, 16 3xk3.

6. B. H. boOkog, B. B. Bacuibes, O. K. [lemuenko. . Kocmuueckue armapatel. M.: Boenuszar, 1983, 6 3ks.

5.2. [lonionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:
He TpebyeTcsi.

5.3. Ilepuognueckue U3gaHusi:
He TpeOyoTCSl.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHWsI IUCLIUTITVHBI, 3/IeKTPOHHbIE OMOINOTeUHbIe CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlans;

2. http://www.tnt-ebook.ru/ — TNT-EBOOK - DneKTpoHHO-O0MO/IHOTeUHAsI CUCTEMa;

3. https://ibooks.ru/ — OBC A#byKc.py - 3T0 60/bII0N BEIOOP aKTyanbHOM UTepaTyphl Jjisl Balllei
OUO/IMOTEKH B 37IEKTPOHHOM BH/IE;

4. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
bubmioreuno-u3garensckuii jeHTp BI'TY "BOEHMEX" um. [1.®. YcruHoBa — ®PyHAaMeHTa bHas
oubnuoreka BI'TY «BOEHMEX» um. I.®. YcTHHOBA;

5. https://urait.ru/ — O6pa3oBarenbHast riatdopma «HOpaiT». 1715 By30B U CCY30B..

CoBpeMeHHBIe MpodeccroHabHbIe 0a3bl JAHHBIX:

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

2. https://cyberleninka.ru/ - HayuHast aiektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37nekTpoHHas 6ubmoTeka Poccutickoro oHza
dbyHIaMeHTaIbHBIX UCC/IeI0BaHHI.

VHdopMaLoHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — VTHGOPMaLMOHHBIN TIOPTa TEXHUYECKOTO perymvpoBanusi: HopMmbl, mpaBuia, CTaHAApPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH$opMalioHHbI# 1TopTa IpaBoBOM MHPOPMALUH.
5.5. TIporpamMMHoe obecrieueHue:
1. Ansys Multiphysics 2017 Teaching Advanced.

5.6. H(dopmalioHHbIe TEXHOJIOTUU:

B3auMogelicTBHe ¢ obyuarorrmucs rocpeactsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTUHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

1. Ayautopusi ¢ YMC/IOM MOCaZ0UHBIX MeCT He MeHbIIIe KOJTMueCTBa 00yUaromuxcs;
2. Ansys Multiphysics 2017 Teaching Advanced.

6.2. IIpouee:

1. pabouee MeCTO TIpernofiaBare/isi, OCHAIIlEHHOe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
KOHCTPYUPOBAHUE 3/IEMEHTOB KOCMUYECKUX AIIIIAPATOB

AnHoTanusa paboueii nporpaMMsl

Ouctiuminnia  KOHCTPYUPOBAHUE JSJIEMEHTOB KOCMHMUYECKHUX AIIIIAPATOB
SBJISIETCS AUCLUIUIMHON 4YacTH, (POPMHMPYeMOM yYacTHHKAMH 00pa3oBaTe/IbHBIX OTHOIIeHHWH 0Oy0oka 1,
MporpaMMbl TMOATOTOBKM MO HamparieHuto 24.04.01 PakemHble KOMNAEKCbl U KOCMOHABMUKA. JyCUUTIMHA
peanusyercsi Ha (Qakynbrete A PaketHo-kocmuueckoit Texuuku BI'TY "BOEHMEX" um. O.®. YcruHoBa
kadeapoit A3 KOCMUYECKUE ATITTAPATHI 1 IBUTATEJIN.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TTCK-4/23-1 cmocoOHOCTh KOOPAMHUPOBATh Pa3pabOTKy KOCMHUUECKHX amapaToB U CHUCTEM, MPOEKTHPOBATH,
KOHCTPYUPOBAThb U COTMPOBOXK/JATh HAa BCEX 3Tarax >KM3HEeHHOro LIMK/a KOCMUYeCKUe armaparbl, KOCMUUeCKHUe
CHCTEMBI Y UX COCTaBHbIE YaCTH.

ConepkaHre AWCLUIUIMHBI OXBAThIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C IIPOEKTHUPOBOUHBIM TTPOYHOCTHBIM
pacyeToOM THITOBBIX KOHCTPYKLIMH KOCMHUYeCKHUX arrapaTtoB, CUJIOBLIM U TETJIOBBIM Harpy»KeHWeM CITyCKaeMbIX
anmaparoB U 3auuToid KA oT MeTeopHbIX YaCTHLI.

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

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE UHTEPBAJIbI B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
e OTUeT I10 MMPAaKTUYeCKOMY 3aZIaHHIO;
®  YCTHBII ONPOC CTY/EHTOB.

IIpomMesKyTouHasi arTecTanus IIPOBOAXTCS B popMax:
e 9K3aMeH.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMoM AWCIUITAHBI
TpeyCMOTpPEeHbI MpakThuecKue 3aHsatus (51 u.), camocrosTenbHas pabora ctyaenTa (93 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
KOHCTPYUPOBAHUE 3/IEMEHTOB KOCMUYECKUX AIIIIAPATOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 93 u.,
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
paboThI

PekoMeHpyemasi TuTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. ITpoeKTHPOBOYHBIN MPOYHOCTHOH pacyeT KOHCTPYKIUI KOpPIyca KOCMHYECKOro anmnapara u

TOIVIUBHBIX 0aKOB..

B. A. EBctadbes. . KOHCTpyHUpoOBaHMe KOCMUUECKHUX arlapaToB:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2013 (2, 3)

N3yuenne B. A. EBctadpes. . KoHCcTpyHpoBaHMe KOCMHUYeCKHUX araparoB:
JINTepaTypkl I10 TeMe CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2018 (3) 26
paszena b. B. I'pabun, O. U. laBbizioB, B. U. J)Kuxapes. . OCHOBBI
KOHCTPYMPOBaHHS PaKeT-HOCUTe/Iel KOCMUYeCKUX anraparos: M.:
MarmHocTpoenue, 1991 (3, 4, 6, 8)
Wroro mno pasgeny 1 26

Paspen 2. [luHaMuyecKoe Harpy)keHue KOHCTPYKI[UH CO/THEUHOH 0aTaped NpH pacKpbITHH.

BeinosiHeHue
MpaKTUUEeCKOro B. A. EBctadres. . KoHCTpyrpoBaHUe KOCMHUYECKHX arllaparoB: 8
3a/IaHus. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHOBa, 2013 (4)
IMoaroroBKa K caaue A. B. Yurapes, A. C. KpaBuyk, A. ®. Cmamok. . ANSYS gna
TIPaKTUUECKOrO ukeHepoB: M.: MatumHoctpoenue-1, 2004 (1-8) 4
3a/laHusl.

Wtoro mo pa3neny 2 12

Paspen 3. Tepmoynpyrue gedopmanuy napadoiMueckoi aHTeHHbI KOCMHUYECKOro anmnapara.

BeirnosnHenue
MpaKTUYeCcKoro B. U. YcrokuH. . CTpouTesnbHas MeXaHWKa KOHCTPYKLIMM KOCMHAYeCKON 8
3aaHusl. TexHUKU: M.: MammHoctpoenue, 1988 (13)
IMoaroroBKa K caaue A. B. Yurapes, A. C. KpaBuyk, A. ®. Cmamok. . ANSYS s
MPaKTHYeCKOro WHXeHepoB: M.: MaimHocTpoenue-1, 2004 (1-8) 4
3a/laHusl.

Wroro no pasgeny 3 12

Pazpen 4. Harpy3ku, AelicTByloliye Ha ciyckaeMble annaparsl (CA).
N3yuenue
JIATepaTypel [0 TeMe 23
pasgena
A. B. Yurapes, A. C. KpaBuyk, A. ®. Cmamok. . ANSYS pas
BeinosnHenue
umKeHepoB: M.: MammHocrpoenue-1, 2004 (1-8)
MpPaKTHYeCcKoro . 8
S B. A. EBcradbes. . KoHCTpyrpoBaHHe KOCMAYeCKHX ariapaToB:
A . CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2013 (5)

ITogroroBka K cpaue
TIPaKTHYEeCKOro 4
3a/jaHus.

Wroro no pasgeny 4 35

Pa3pen 5. 3amuTa KOCMHYECKHX annaparos 0T MEeTeOPHbIX YacTHLI.
N3yueHue B. H. Bobkog, B. B. Bacunees, O. K. [IleMuenko. . Kocmuueckue 8
11 23802



JIUTEpPaTyphl 110 TeMe
pasgesna

armaparsl: M.: Boenuszar, 1983 (1)

Wroro no pasgeny 5
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
KOHCTPYUPOBAHUE 3/IEMEHTOB KOCMUNYECKUX AIIIIAPATOB

®OH/J] OODEHOYHBIX CPECTB

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

e UarHocTUYecKas paborta

*  YCTHBIH OMPOC CTYAEHTOB;

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

Kputepuu oneHuBaHus

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

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

YCTHBII 0IPOC CTY/IEHTOB

KaxxmoMy CTyzleHTy yCTHO 3aZlat0TCsl iBa BOMpoca Mo paszenaM. OTBeThl 3a4NTBIBAIOTCS IPU
OTCYTCTBUH B HUX IPyOBIX OIMOOK.
ITepeueHb KOHTPOJ/IBHBIX BOIIPOCOB BXOAUT B cOCTaB Y MK AUCLIUIIIMHBL

OTuer Mo NpaKTUYeCKOMY 3a/JaHUI0

OTueTsI TI0 TIPAKTUUeCKOMY 3a/IaHUIO MPe/CTaB/ISIOTCS Ha ctax opmara A4. CTyaeHT AOIyCKaeTcst
K 3alllyiTe 3a/IaHus, eC/TA B PellIeHHU OTCYTCTBYIOT OIMOKHM. 3aluTa MPOXO/UT B (popMe OTBETOB CTy/ieHTa Ha
TPH BOIpOCa Mpenozasaresisi. MakcrMaibHOe KOJIMuecTBO 0asuioB 3a ofHO mpakThueckoe 3aganue — 100.
OcHOBaHUSIMU [i/1s] CHYDKEHHST KOJTMUeCTBa 0asioB siB/ISTFOTCS:
— MOTPeIHOCTU B ohopMieHHH oTueTa — 5-10 6ansios;
— He0OoIbIIIMe MTOTPEITHOCTH B OTBETEe Ha OfIVH U3 TPeX BOMPOCOB — 5-10 6anos.;
— HeITOJIHbIN OTBET Ha OWH U3 TpeX BorpocoB — 10-20 6a/1/10B;
— Hey/I0B/IeTBOPUTE/BHBIM OTBET Ha OJJWH U3 Tpex BorpocoB — 20-40 H6asios.
[TpakTHueckoe 3aflaHle 3auMTHIBAeTCS IIPU Habope cTyzeHToM He MeHee 60 6asioB.

JK3aMeH
K muddepernipoBaHHOMY 3aueTy AOMYCKAIOTCS CTYAEHTBI, BHITIOTHUBIIFE BCe KOHTPOJ/IEHBIE
MepOTIPUSTHS, TTPeyCMOTPeHHbIe ITporpaMMmoit Y MK AUCIUTUIMHEBL 3aueT MPOXOAUT B (hopMe MTUChMEeHHBIX
OTBETOB CTY/JIEHTOB Ha /iBa Borpoca. MakcuMaibHoe KoymnuecTBo 0anioB 100. OCHOBaHUSIMU /IJ1s1 CHYKEHUST
KO/TMYecTBa 0aslioB SIBISIFOTCS:
— He0osTbIIIMe MOTPEITHOCTH B OTBETEe Ha OfIVH U3 ABYX BOMPOCOB — 5-10 6anos;
— HETIONHBIN OTBET Ha O/IMH U3 IByX BOMPOCOB — 15-30 6asioB;
— HEY/I0BJIETBOPUTEJILHBIN OTBET Ha OJJUH U3 [IBYX BOMPOCOB — 41 Gas.
OueHku:
— «3aUTeHO-0TVINYHO» — 86-100 Gasios;
— «3auTeHO-XopoIo» — 71-85 6anos;
— «3auTeHO-y/I0B/IeTBOPUTENBHO» — 60-70 6anos.;
- "He 3auTeHO" - MeHee 60 6asoB.
Bomnpoce! k auddepeHiipoBaHHOMY 3aueTy pasMmeltieHbl B Y MK auciyrnivHeL.
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Pa3fen 1. ITpoeKTUPOBOYHBII
6 1] |MPOYHOCTHOH pacyeT KOHCTPYKLHH 44 18 18 26 30 YcTHBIY OITpOC
KOpnyca KOCMHYeCKOro anmnapara u CTYZIeHTOB
TOILUIMBHBIX 0AKOB..
Pa3zpgen 2. [luHaMu4vecKoe Harpy)keHue OtueT 1o
6 11 |KOHCTPYKIMH CO/IHeuUHOM OaTapeu mpu | 18 6 6 12 15  |OpakTuyeckoMmy
PacKpbITHH. 3a/JaHUI0
Pazpen 3. Tepmoynipyrue aedopmanuu OtueT 1o
6 11 |mapa0o/sMuecKoi aHTeHHbI 18 6 6 12 15  |mpakTUueckomy
KOCMHMUeCKOro anmnapara. 3a/JaHUI0
YcTHbIl O1IpOC
. CTY/IeHTOB,
6 1 Pazpgen 4. Harpy3ku, felicTByOIMe Ha 53 18 18 35 30 OTueT 1o
crnyckaemble anmapartbl (CA).
TPaKTU4eCKOMY
33/JaHUI0
6 1 Pa3pesn 5. 3ampTa KOCMUYeCKHX 1 3 3 8 10 YcTHBIM OIIpoC
anmnaparoB OT MeTeOpPHbIX YaCTHIl. CTY/IeHTOB
Bcero 3a 11 cemecTp 144 | 51 51 93 100
Bcero no guciuinHe 144 | 51 51 93 100
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Kputepuu oneHuBaHus

IICK-4/23-1

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9
Ne 10

Ne 1

Ne 2

Ne 3

Neo 4

Bonpocbl omKpbimozo muna:

V13 Kakoro yc/I0BUsI HAXOAWUTCS YacToTa KoslebaHui NaHe/in conHeyHol barapen Tpu
packpeITUH (Cpa3y rocie GpUKCcaLiy ITaHed B paboueM TT0JIOKEHUH).

Kako¥i 0CHOBHOM CI10c00 HCTIOB3yeTCst /IS 3alUThl TePMETUYHBIX 000/10ueK
opOHTaNBHBIX CTAHLMH OT TIPOOOST MeTEOPHBIMHU YaCTUL[AMHU.

Kaxk Harpy>xeH I1pOMe)KyTOUHBIH III1aHrOyT HerepMeTHYHOI0 OTCeKa IPU BO3/eNCTBUU
Ha OTCeK M3rnubaroIiero MoMeHTa

I'pannyHOe yC10BME Ha TTOBEPXHOCTH YHOCHMMOI'O TEeIJIO3aIUTHOrO MOKPhITUA CA Ha
JTare yHoca.

Korpa 3akaHurBaeTcst BTOpoy sTan (QyHKLMOHUPOBaHUsI YHOCHMOI'0 TeIJI03alliTHOTO
nokpeiTusa CA (3Tar yHoca)?

KaxkoBa cpefiHsisi CKOPOCTb CIIOpaJMueCcKUX MEeTEOPHBIX YaCTUL] B OKOJI03eMHOM
KOCMHYeCKOM MPOCTPaHCTBe?

Yro Takoe 3ByKOBasi TOUKa Ha TOOOBOM MOBEPXHOCTH CITyCKAEMOTO arrapara?
Yro Takoe pacueTHasi CxeMa KOHCTPYKIUU?
YTo Takoe SKBHUBa/IEHTHAsI TO/[MHA BadheTbHOM 000/I0UKHU?

V3 KaKoro yC/IOBMSI OTIPeZIe/IsIFOTCS MePUAMOHAbHBIE HAlPSKeHHsT B 000/I0UKe
TOpoBOro 6aka?

BOHpOCbl 3dKpblmo2o munda:

HO‘JEMy OTHOIIIeHKWEe TO/IIIKMHBI NCXOAHOTO JINCTA K TOJIIWHE CTEHKH BaCI)eJ'I]:HOﬁ

000/10UKH, U3rOTOB/IEHHON MeXaHUeCKUM (pe3epoBaHHeM, He [JO/DKHO TIPeBbILaTh 6-8
b

d. C YyB&JIMUEHWEM 3TOI0 OTHOLIEHUA CBBILIE 6-8 PE€3KO BO3pacCTaeT TPYyAOEMKOCTb
H3TOTOBJIEHHS

b.c yBe/IM4eHreM 3TOro OTHOIIIeHHWA CBBIILIe 6-8 YCTOI‘/JILII/IBOCTL 000/I0UKY HAUMHAET
YMeHbIIAaTbCA

C. C yBe/IMUeHHeM 3TOT0 OTHOLIEHHS CBbIlIe 6-8 yCTOWUMBOCTD MPOJOIBHBIX pebep
HauMHAaeT yMeHbLIAThCS

d. c yBenMueHHEM 3TOTO OTHOILIEHHUS CBbIIIEe 6-8 Macca 000I0UKH yMEHbILAeTCst
He3HauHTe/IbHO

Kakue u3 ciieiyromiyx yTBep>KjeH1id BepPHBI?

B snnuntuueckom AHUIE, HarPY>KEHHOM BHYTPEHHHUM [aB/IEHNEM, KOJIbLIEBbIE
HaripsokeHuda MOryT OBITE OTpHLlaTe/IbHBIMU.

PaCHOpHLIfI LIMAHTOYT YCTAHAB/IMBAETCH B HET€PMETHUUYHBIX OTCEKdAX.

B snnuntuyeckoM JHuIle, HAarPy>KeHHOM BHYTPEHHUM /iaB/leHeM, MepH/IMOHa/IbHble
HarpsDKeHUsI MOTYT OBITh OTpHL{aTe/TbHBIMH.

B snnuntiyeckoM AHMIIe, HArpy>KeHHOM BHYTPEHHUM JjaB/ieHUeM, BCersia CylleCTBYeT
30Ha C OTPULIATeTEHBIMU KOJIBLIEBBIMU HaIPsKEHUSIMHU.

Kak gomyienvie o Tom, uto CA siBisieTcsi HeJilehopMUpyeMBIM TeJIOM, B/IUsIET Ha
MaKCHMajbHYIO TIPOJJ0/IbHYIO TIeperpy3Ky npu nocagke CA Ha TPyHT?

a. He Biuster
b. 3aBbIlIaeT MakKCUMaTbHYO POAOILHYIO TTePerpy3Ky
C. 3aBblIIlIaeT MaKCUMaIbHYIO TTPOZONBHYIO ITePerpy3Ky TOJLKO TPU MSITKOM IDYHTe

d. 3aHKaeT MaKCHMa/IbHYIO IIPOZIO/IBHYO TTePerpysKy

Korpa 3akaHumBaeTCs iepBbIif 3Tart GYHKIMOHUPOBAaHUS YHOCHMOTO TeI/I03all[UTHOTO
nokpebiTUsi CA (3Tan nporpesa)?

15



Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

a. Korga mioTHOCTh TemnioBoro NMoToKa cTaHeT paBHou 0
b. Ilpu oTfeneHny 1060BOro TeMI03aI{UTHOTO SKpaHa
c. ITo okonuanuu yHoca T3I1

d. Korga temnieparypa noBepxHocty T3I1 foCTUTHET TeMIiepaTypbl pa3pylieHust
Kakue yTBep)xeHusi OTHOCATCS K MeToAy Hbl0TOHa, MCob3yeMOMYy /1 ONpefesieH st
JlaBJIeHus], IeUCTBYOLero Ha 1060Byt0 yacTh CA TIpH ero BIKeHUH B aTMocdepe?

a. YacTuifpl BO3lyXa JBHXKYTCS HEBO3MYII[EHHO, BIIOTh [j0 TIOTPAHHYHOTO C/I0St OKOJIO
s1000B011 yactu CA

b. YacTuisl Bo3ayxa ABMKYTCS HEBO3MYILIEHHO, BIUIOTh [0 COYZlapeHus C TeJIOM

c. IIpu coyzapeHuu ¢ TesioM 4acTUL{bl BO3AyXa TepsIIOT KacaTe/bHYH0 COCTaB/ISIOIIYIO
KOJIMYeCTBa [IBIKEHUS

d. Ilpu coyzapeHUH C Te/IOM YacCTHULIbI BO3/lyXa TEPSIIOT HOPMa/bHYIO COCTAB/ISIOLLYIO
KOJINYeCTBA JIBWKEeHUS

OT KakuX I1apaMeTpoB 3aBUCHT BEPOSITHOCTb OTCYTCTBHSI IIPOO0EB OHOPOJHOW CTEHKU
KA cnopagyueckumMy MeTeOpHbIMU YaCTHLIAMU ?

a. OT BBICOTHI OPOUTHI
b. OT moiau ysi3BumMoit moeepxuoctut KA
c. Ot BpeMenu rpebriBaHust KA B MeTeopHOIi cpee

d. OT CKOPOCTH MeTeOpPHO# YaCTHUI[bI
N3 Kakoro ycioBUsi HAXOAUTCS KOJTMUeCTBO IINaHTOyTOB B CTPUHIEPHOM OTCeke?

a. U3 yCJIOBUS TIPOYHOCTHU TIPOMEKYTOUHOTO IITTaHTOyTa
b. U3 yC/I0BUSL YCTOMUMBOCTH YaCTH OOILIMBKY MEX[Y ABYMSI COCEJTHUMHU CTPUHTEpaMU
C. M3 YCJIOBHSI IPOYHOCTY CTPUHIEPA C MPUJIeraroleid mosocoi o0mmuBKY

d. ¥3 yC/I0BYSI YCTOMUMBOCTY CTPUHTEPA C TIPUJIETatoIIel TI0I0COM 0OIIMBKY Kak
CKaTOTO CTEPIKHS
Uro Takoe k03¢ HUIMEHT 3araca MPOYHOCTH WK YCTOMUHUBOCTU?

a. OTHOILIeHMe pacueTHOM Harpy3KH K 3KCIUTyaTaljuOHHON
b. oTHOIIEHWe TIpe/ie/IbHBIX HAIPSDKeHUHM K pPacueTHBIM
C. OTHOIIeHHe PaCueTHBIX HaMpsDKeHUH K IpeZie/IbHbIM

€. OTHOLIEHHE KPpUTUUECKUX HaHpH)KEHI/Iﬁ K 11ipefies1y TeKyueCTu

YKa)KI/ITe, KaKue yTBEPXKAEHWA OTHOCATCA K TOIUVIMBHBIM OTCEKaM C pa3fe/IbHbBIMU
6akaMM U KaKue K TOIIJIMBHLIM OTCeKaM C COBMEIIEHHBIMHA 6akaMu.

1. MeHbl11e repeTekaHre Terla OT BBICOKOKUIIAILEI'O K KPHOTreHHOMY KOMITIOHEHTY
TOIIJIMBA

2. Tlpu npourx paBHBIX YCJIOBUSX [I/TMHA TOTUTMBHOTO OTCEKa MeHbIIle
3.  Bornee Hafie)XHO pa3zeneHbl CAMOBOCII/IAMEHSIIOIeCss KOMITOHEeHTHI TOTI/IMBa

4. [1py mpouux paBHBIX YCAOBHSIX Macca TOIJIMBHOTO OTCeKa HEMHOI'O MeHbIlle
UTo Takoe yCTOWYMBOCTb TOHKOCTEHHOU KOHCTPYKLIAM?

a. CriocoOHOCTh COMPOTUBSITHCS LIMKTMYeCKUM Harpy3Kam

b. CriocobHOCTE COMPOTUBATHCS TEPMOYNPYTUM JleOpMaLvsiM
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c. Croco6HOCTh COXPaHATh MepBOHAYaIBLHYI0 (YOPMY TIPH AeHCTBIN CKUMAIOLIei
HarpyskKu

d. Crioco6HOCTh COTIPOTUBATELCS XPYITKOMY Pa3pyIIeHHUI0
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