





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:

I1CK-2.01 — CriocobHOCTb KOOPJUHHUPOBATE Pa3paboTKy KOCMUUeCKHX arapaToB U CUCTeM, ITPOEKTHPOBATh,
KOHCTPYMPOBAaTh M COMPOBOXK/ATh Ha BCEX 3Tarax ’KU3HEHHOTO0 1jMK/1a KOCMUUeCKHe amnmaparbl, KoCMUUecKre

CHUCTEeMBI U UX COCTaBHbIE HaCTHU

DOpPMUPOBAHHIO KOMITETEHITUH CITYXKUT IOCTKEHUE CJIeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-2.01

3HAHUA:

1. OcHOB Teopuy TOHKUX 000/I0UEK.

2. OCHOBHBIX 0CO0EHHOCTEM TMPOEKTHPOBOYHOTO TPOYHOCTHOTO pacyeTa KOHCTPYKIWH OTCEKOB
kopryca KA, TOIJIMBHBIX OAKOB M COJTHEUHBIX DaTapet.

3. OcobeHHOCTEH CUTOBOTO M TEMJIOBOTO HAaTPY>KEHUs CITyCKAEMBIX arapaToB.

4. OcHoB 3awuTtsl KA OT MeTeopHbIX YacTHLl,;

YMeHusl:

BBITIO/THSATE TPOUHOCTHOM pacueT TUTIOBBLIX KOHCTPyKLmii KA.;

HABbIKU:

Pabotsl B cpee ANSYS..



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.

CopepxaHue [UCLMIUIMHBL ~ SIBJIA€TCS  JIOTUYECKUM MpofopkeHreM aucuuiimH:  HAYUYHO-
IMPON3BOJCTBEHHAS TIPAKTUKA, ITPOEKTUPOBAHUE KOCMMWYECKHX AIIIIAPATOB,
OPTAHM3AIINA PA3PABOTOK U MNMCC/IIEJOBAHNUW, HAYYHO-UCC/IEJOBATEJ/IBCKAS
PABOTA.

Copep>kaHue [OWCLUIUIMHBL SIBJSIETCST OCHOBOM Ay ocBoeHusi gucuumiiH: KOHCTPYKIIMU N3
KOMIIO3UIINOHHBIX MATEPUAJIOB, HAYUYHO-UCCJ/IEJOBATEJ/IbCKASA PABOTA,
HAYUYHO-ITPOU3BO/JCTBEHHASA ITPAKTUKA, IMPEJUIT/TIOMHAS ITPAKTUKA,
PACUETHBIE METO/IbI B CTPOUTE/IbHOM MEXAHUKE.

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

¢ OIIK-1 — CriocobeH caMOCTOSATE/IbHO ITPUOOpeTaTh, pa3BUBaTh U PUMEHSThL MaTeMaTHUeCKHE,
eCTeCTBEHHOHAyUHble, COL{Ma/IbHO-3KOHOMUYECKHe U NTpodeCcCHoHa/IbHble 3HaHUS /151 pelleHus
HeCTaH/|apTHBIX 33/lau, B TOM YKC/le B HOBOM WM He3HAKOMOU Cpefie ¥ B MeKAUCLUTIMHAPHOM
KOHTEKCTe

¢ OIIK-3 — CrniocobeH pUMeHSITh Ha MTPAaKTHKe HOBbIe HayYHbIe TIPUHLUITLI ¥ METO/bI UCC/IeJOBaHUM Ha
OCHOBe aHa/IM3a Hay4HOU U MMaTeHTHOW JIUTepaTyphbl

¢ OIIK-4 — CriocobeH NpUHHUMATh TEXHUUECKHE PEIlIeHUs] Ha OCHOBE SKOHOMHUUECKUX HOPMAaTHBOB

¢ OIIK-5 — CriocobeH UCIOb30BaTh COBPEMEHHbIE TTOJIXO/IbI U METO/[bI PEIIeHHs TIPodheCCHOHATBHBIX
3a71au B 00/1aCTH aBUALIMOHHOW M PaKeTHO-KOCMHYECKOHN TEXHUKH, BKJ/IIOUast yIpaB/ieHHe TIPOeKTaMu
CO3/IaHUsT HOBBIX 00pA3L]0B TeXHUKH 1 YTHIU3aLMU YCTapeBILINX

¢ OIIK-6 — CrniocobeH aHamM3UpOBaTh, CACTEMATU3UPOBaTh U 00001[aTh MHGOPMALMIO 0 COBPEMEHHOM
COCTOSIHWU U TIepClIeKTUBAaxX Pa3BUTHs PAKeTHO-KOCMUYECKOH TeXHUKU

¢ TICK-2.01 — Crioco6HOCTb KOOP/IMHHUPOBATh pa3pab0TKy KOCMUUECKUX arlllapaToB U CUCTEM,
MPOEKTHUPOBAaTh, KOHCTPYMPOBATh U COMPOBOXK/ATh HA BCEX JTarax KU3HEHHOTO L{UK/Ia KOCMAYeCKue
arraparsl, KOCMUYeCKHe CUCTeMBI M UX COCTaBHbIe YaCTH

¢ [ICK-2.08 — CriocobHOCTb IPOBOJUTH HAYYHO-MCC/Ie0BaTeILCKHE U ONIBITHO-KOHCTPYKTOPCKHUE
pa3paboTKu MpH UCCeJOBaHUN CAMOCTOSITE/TBHBIX TeM



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. OCHOBBI TeOpHH TOHKHX 060104eK. OCHOBHBIe MOHsTHsL. ['nrote3sl Kupxroga-Jlasa.
6 11 TeomeTrpusi 060/10uKK BpalieHust. BeamomeHTHast Teopust 06010uek. HarpspkeHust B LAIMHAPUYECKOH 1 21 6 6 15 15
ceprueckoii 060/104Kax, HArPY’KeHHBIX BHYTPEHHUM [laB/leHHeM. YCTOHUUBOCTb 060/10UeK.
Pa3pen 2. IIpoeKTHPOBOYHBIN MPOYHOCTHON pacyeT KOHCTPYKIHI 0TceKoB Kopmyca KA.
6 11 CrpuHrepHsli oTcek. BadensHslit oTcek. TpexcioiiHblii otcek. OcobeHHOCTH pacueTa rohprpOBaHHOTO 59 28 28 31 25
orceka. PepmMeHHbII OTCeK.
Paspen 3. IIpoeKTHPOBOYHBII IPOYHOCTHOI pacueT KOHCTPYKIIHH TOI/IMBHBIX 06akoB. KoprycHoit
6 11 |umnmuHzgprueckuii 6ak. TTozBecHble cepruecKuid, TOPOBbII U S/MIICON/IANBHBII 6aKU. DIIMITHYeCKoe 8 0 0 8 12
JIHUILe, HAarPY)KeHHOe BHYTPEHHUM /laB/IeHHeM.
6 1 Pazpen 4. IIpoyHOCTHO#H pacyeT IINAHroyToB. PacriopHbIi MNMaHroyT. CTHIKOBOUHBIH ILMAHTOYT. 7 0 0 7 8
TTpoMe)KyTOUHBIH IINaHrOyT.
6 11 |Pasaen 5. Pacyer KOHCTPYKIUH CO/THEYHOH GaTapen. /lMHaMHUYeCKOe Harpy>KeHHe KOHCTPYKLUH 14 6 6 8 10
[1aHe/In COHeYHoM Garaper rpu pacKpbITUU. [IPOYHOCTHO# pacueT KOHCTPYKLMK COJTHEUHOM Garapeu.
Paspen 6. Harpysku, feficTBylomue Ha cinyckaemsie annaparsl (CA). OcobeHHoCTH pacuera
KOpIyca CIycKaemoro anmnapara. TeruioBble HarpyskH, Aeictyroue Ha CA. Onpeenenue
6 11 noTpeGHO# TOMIIMHE! YHOCHMOTO TeIIo3aluTHOro nokpbitust CA. Harpyskuy, geficTByroiue Ha CA mpu 19 5 5 14 16
JIBIDKeHUH B atMocdepe. Harpysku, fefictByrorue Ha CA nipu nocazike Ha rpyHT. OcobeHHOCTH
pacueta Kopryca CA Ha IPOYHOCTb U YCTOIYMBOCTb.
6 1 Paspen 7. Temoynpyrue fedopmanun KOHCTpYKImii. OG1ie cBe/leHHst 0 TeMOYNPYTUX JedopMarusx 14 6 6 3 10
KOHCTPYKLIMI KOCMMYeCKHX anrapaToB.
6 11 |Pasaen 8. 3ampra KOCMHYECKHX aNNapaToB 0T METEOPHBIX YaCTHIL. O6ume cBesennst. Croco6bl 2 0 0 2 4
3allUThI.
Bcero 3a 11 cemecTp 144 51 51 93 100
Bcero no ucnuninHe 144 51 51 93 100
3.2. AyAuTOPHBIN NPAKTUKYM
Oo0neMm,
Ne Homep n HanMeHOBaHue pa3jena
Tema NMPAKTHYECKOIr'o 3dHATUA ayA.
n/n AUCIHHUII/TUHBI
gacoB
WccnenoBanue kpaeBoro 3¢ dekra B CThIKe
1  |Pa3gen 1. OCHOBBI TEOPUU TOHKHX 000/I0UEK. |JHMIIA C IIUIUHZAPHYECKOM 000/10UKOH 6
OTCeKa.
) HpOQKTHpOBOquIﬁ HpOQHOCTHOﬁ pacyert )
KOHCTPYKILHHK KOPITyCa CTPUHI'€DHOI'0 OTCEKA.
3 HPOGKTHPOBOHHLIﬁ HquHOCTHOﬁ pacuet 6
o o KOHCTDYKLIMH KOPITyCa Ba(beJII)HOFO OTCeKad.
Pazpen 2. IIpoeKTUPOBOYHBIN TPOYHOCTHOM P
4 pacyet KOHCTPYKL[I/Iﬁ OTCEKOB KopIiyCa KA. acder HEIHPFDKEHHO-/:[E(fl)OpMHpOBaHHOFO 8
COCTOSIHUA KOHCTPYKIIUA Cl)epMEHHOFO OTCeKa.
Pacuet HHHPFDKEHHO-,Z[E(bOpMI/IpOBaHHOFO
5 COCTOSIHUA KOHCTPYKIHUU TTaHEJIbHO- 6
CTEP>XXHEBOT'O OTCEKA.
o Pacuet HaHpH}KEHHO-/:[eq)OpMI/IpOBaHHOFO
Pasgen 5. PacueT KOHCTPYKLIUX COJTHEYHOM N
6 GaTapen COCTOSIHMA KOHCTPYKIJUXU CO/THEYHOU 6&TaPEI/I 6
pent. TIpU PACKPBITHUH.
v PacueT Hanpsi>keHHO- e ()OpMHUPOBAHHOTO
Pazpen 6. Harpysku, nelicTBytolLMe Ha p AeopmHp
COCTOSIHMA KOHCTPYKLIMK KOPITyCad
7  |ciyckaembie anmapatsl (CA). OcobeHHOCTH 5
CITYCKAa€MOro aririapara rpu rnocajike Ha
pacyeTa KopIriycCa CITyCKaeMOoro aririaparad.
TPYHT.
8 Pazgen 7. Temoymipyrue aedopmaryiu Pacuet Tepmoynpyrux gedopmariuii 6
KOHCTPYKuHﬁ. KOHCTPYKLIMA aHTE€HHBI.
Bcero 3a 11 cemectp 51

3.3. CamocrosnTenbHas padora crygenra (CPC)
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Ne Homep u HanMeHOBaHue pa3fjeia JUCHUILINHBI Copepxanue yueoHoro | Oonem,
n/o 3aJjaHUA JacoB
1 N3yuenue muTeparypsl 9
TI0 TeMe pasfera.
2 |Pa3pmen 1. OCHOBBI TEOPUU TOHKHUX 00O/IOUEK. BeirionHerie 4
MPaKTUYeCKOro 3a/iaHusl.
3 ITogroroBka K cpaue 7
MPaKTUYeCKOro 3a/laHusl.
4 N3yuenne nmureparypsl 8
I10 TeMe pasfeJa.
5 Pasgen 2. IIpoeKTHPOBOYHBIN MPOYHOCTHOM pacueT KOHCTPYKLMH  |BeimonHeHue 5 15
orcekoB Kopmyca KA. NpaKTUYeCKUX 3a/aHu.
6 ITogroroBka kK caaue 5 8
NpaKTUYeCKUX 3a/JaHul.
v Pazpen 3. IIpoeKTHPOBOUHBIN MPOYHOCTHOM pacyeT KOHCTPYKLMK  |M3yueHue uTepaTyphl 8
TOTUIBHBIX OAKOB. TI0 TeMe pasferna.
8 |Pa3pmen 4. [IpoUHOCTHOM pacueT IIMaHTOyTOB. Vzyuenye uTeparypel 7
0 TeMe paszeJa.
9 N3yuenue mureparypsbl 9
0 TeMe paszeJa.
10 |Pa3gen 5. PacueT KOHCTPYKLIIM COJTHEUHOM OaTapewn. Buironxervie 4
MPaKTUYeCKOro 3a/laHusl.
1 [ToproroBka K caaue 7
TPaKTU4eCKOro 3a/iaHusl.
12 N3yuenue mureparypsl 8
I10 TeMe pasfeJia.
13 Pasgen 6. Harpysky, efiCTByIOIIMe Ha CIIyCKaeMble arraparsl Brimonnenue 4
(CA). OcobeHHOCTH pacueTa KOpIyca CITyCKaeMOoro arrapara. NIPaKTU4eCKOro 3a/iaHuUs.
14 ITogroroBka k cpaue 9
NIPaKTUYeCKOro 3a/aHus.
15 N3yuenue nureparypsbl 9
T0 TeMe paszeJa.
o Brinonuenue
16 |Pazgen 7. Temoynpyrue fedopmaLiiil KOHCTPYKLIMI. LIPAKTHYECKOTO 3a{aHHUSL. 4
17 [ToaroroBka K caaue 7
NPaKTUYeCKOro 3a/laHus.
18 |Pasgen 8. 3awyTa KOCMUUECKUX anrapaToB OT MeTeOPHbIX YaCTHULI. VI3yueHue uTepaTypel 2
I10 TeMe pasfeJa.
Bcero 3a 11 cemectp 93
4. ®OPMbI KOHTPOJISI OCBOEHUA TNCLHUIIJIMHBI
CEMECTP HEJAE/IN CEMECTPA
1123 4 5 6 7 8 910 11 1213 14 15/16 17
Ortu. no I13, OTu. o OrTu. o OTu. o OC, OTtu. no
1 oC AP 113 OC) P 13 113 AP 13

Yci10BHBIe 0003HAUCHUSA:

e [P — ararHoctrveckasi pabora;
¢ Ortu. no 13 — oTueT 1o NpakTUUeCKOMY 3a/,aHUIO;
¢ OC — yCTHBI! 0MIPOC CTYJ€HTOB.

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTYJEHTOB MPOBOJIUTCS B IMCKPETHBIE BpEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopMax:

e MArHOCTUYECKas paboTa;
* OTYET IO NMPAKTHUECKOMY 3a/]aHHIO;
e  YCTHBII OMPOC CTYAEHTOB.

HPOME)KYTO‘IHBH dTrTecTalus ITPpOBOAUTCA B (l)OpMaXZ
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa 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 k3.
3. B. A. EBcradsbe. . KoHcTpyHpoBaHue KocMuueckux armaparos. CIT6.BI'TY "BOEHMEX" um. [I. ®@.
YeruHoBa, 2013, 3. pec.
4. B. U. TToropesnos. . CTpouTe/ibHasi MeXaHHUKA TOHKOCTeHHBbIX KOHCTpyKUuid. CI16.: BXB-Iletep0ypr,
2007, 194 k3.
5. B. . YcrokuH. . CTpouTesbHasi MexaHHKa KOHCTPYKLIMMA KOCMUYeCKOM TeXHUKU. M.: MalHocTpoeHue,
1988, 16 3k3.
. B. H. Bo6kog, B. B. Bacunees, 3. K. [lemuenko. . Kocmuueckue ammaparel. M.: Boenusgart, 1983, 6 3k3.
. JI. 1. Banabyx, H. A. Andytos, B. U. YciokuH. . CTpouTeibHas MeXaHUKa pakeT. M.: Beiciin. 11K., 1984,
46 3K3.

N D

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIIMHE:
He TpeOyeTcsi.

5.3. Ilepuoguueckue u3gaHus:
He Tpe0yoTCH.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTr "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3I€KTPOHHbBIE OUOTMOTEUHbIE CUCTEMBI:

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

2. https://urait.ru/ — I'naBHas — O6pa3oBaresibHas miardopma FOpaiit. [I1s By30B U CCYy30B.;

3. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dyngamenTanbHas 6ubmoreka BI'TY «k BOEHMEX» um. [1.®. YCTHHOBA;

4. http://www.tnt-ebook.ru/ — TNT-EBOOK - Dy1eKTpOHHO-010/1M0TeuHast CHCTEMA,;

5. https://ibooks.ru/ — 3BC AHOYKC.py - 3T0 600N BEIOOP aKTyalbHOUN UTEpaTyphl /IS Balllei
OUOIMOTEKH B 3/IEKTPOHHOM BU/IE.

CoBpeMeHHbIe TPoQecCcHOHaNbHBIE 0a3bl JAHHBIX:
1. https://rusneb.ru — HatmonaneHast yiekTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast sekTpoHHast 6ubnuoreka «KubepieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBaHUM.

VadopmalioHHbIe CTIpaBOYHBIE CHCTEMBI:
1. Texakcriept — VTHMOPMalMOHHBIN TIOPTaI TEXHUYECKOTO peryupoBaHusi: HopMel, ipaBuia, CTaHAApThI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMalioHHbBIN TTOpTasl ITPaBoBOi WHGMOpMAaI[UH.
5.5. TIporpamMMHOe obecrieueHue:;
1. Ansys Multiphysics 2017 Teaching Advanced.

5.6. ndopmaliioHHbIe TeXHOIOTUH:

B3aumogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k 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.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
KOHCTPYUPOBAHUE KOCMUYECKUX AIIIIAPATOB

AnHoTanusa paboueii nporpaMMsl

Ouctuminia KOHCTPYUPOBAHUE KOCMUYECKUX AIIITAPATOB siBasieTcsi AUCLIATTHOM
yacTH, opMupyeMoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEHH#H 0/10Ka 1, MporpaMMsbl MOTOTOBKH T10
HarpapsieHuio 24.04.01 PakemHble KoMnaeKCbl U KOCMOHagmuka. [JIUCIUIUIMHA peanu3yercs Ha dakynsreTe A
PakeTHO-KOCMHueckor Texunku BI'TY "BOEHMEX" um. [.®. Ycrunora kadeznpoii A3 KOCMUYECKHUE
ATITTAPATBI 1 ABUT'ATEJIN.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
[ICK-2.01 CriocobHOCTh KOOPAMHUPOBATh Pa3paboTKy KOCMHUECKUX arapaTtoB U CHUCTEM, MPOEKTUPOBATh,
KOHCTPYUPOBAThb U COTMPOBOXK/JATh HAa BCEX 3Tarax >KM3HEeHHOro LIMK/a KOCMUYeCKUe armaparbl, KOCMUUeCKHUe
CHCTEMBI Y UX COCTaBHbIE YaCTH.

Cojiep>kaHrie TUCIIMTUIMHBI OXBAThIBAeT KPYT BOMPOCOB, CBS3aHHBIX C OCHOBAMH TEOPHUH TOHKHUX 00OJIOYEK,
MPOEKTUPOBOYHLIM TIPOYHOCTHBIM pacueTOM THITOBBIX KOHCTPYKIMM KOCMHUYECKHMX arrapaTtoB, TeIyIOBLIM
Harpy>keHrueM CITyCKaeMbIX arraparoB U 3aiuTod KA oT MeTeOpHBIX YaCTHULI.

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

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

IIpomMesKyTouHasi arTecTanus IIPOBOAXTCS B popMax:
e 9K3aMeH.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMoM AWCIUITAHBI
TpeJyCMOTPEHBI MpakThuecKue 3aHsaTus (51 u.), camocTosTebHasA pabota ctyaeHTa (93 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
KOHCTPYUPOBAHUE KOCMUYECKHX AIIIIAPATOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATUM, 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 yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

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

HaumeHoBaHue PexoMemnjIyemas JIHTepaTypa TpyRoeMKOCTB,
paboThI yac.
Pa3gen 1. OcHOBBI TeOpUM TOHKHX 000/104€K.
N3yuenue
UTepaTypbI 10 TeMe B. A. EBctadnes. . KoHCTpyrpoBaHHe KOCMHUYeCKUX ariaparoB: 9
paszena. CII6.BI'TY "BOEHMEX" um. [I. ®. YctrHoga, 2013 (1)
B JI. U1. Banabyx, H. A. Andyros, B. 1. YctokuH. . CTpouTenbHast
bITIOJIHEHHE
NPaKTHYeCKOTO MexaHUKa pakeT: M.: Beici. k., 1984 (5, 6, 8) 4
— A. B. Yurapes, A. C. KpaBuyk, A. ®. Cmamtok. . ANSYS gna
. nHxeHepoB: M.: MatmHocTtpoenue-1, 2004 (1-8)
TloAroroka K caaue B. 1. TToropenos. . CTpouTe/bHasi MeXaHHKa TOHKOCTEHHBIX
TpaKTHIECKOTo KOHCTpyKiwii: CII6.: BXB-ITetep6ypr, 2007 (6-8, 13) 2
3a/laHusl.
Wroro no pasgeny 1 15
Pazpaesn 2. ITpoeKTHPOBOYHBIN IPOYHOCTHOH pacueT KOHCTPYKIUi oTcekoB Kopmyca KA.
N3yuenue
JIMTEPATypBI 110 TeMe A. B. Yurapes, A. C. KpaBuyk, A. ®. Cmamok. . ANSYS ans 8
paszena. WHXeHepoB: M.: MamHoctpoenue-1, 2004 (1-8)
BrimonneHue B. A. EBctadnes. . KoHCTpyrpoBaHHe KOCMUYECKHX aIlllapaToB:
MpaKTHUYeCKUX CII6.BI'TY "BOEHMEX" um. [I. ®. YctrHOBa, 2013 (2) 15
3a/jaHNH. B. B. I'pabun, O. 1. daBeigos, B. U. )Kuxapes. . OCHOBEI
I[ToAroToBKa K cfjaye | KOHCTPYMPOBAHUSI PAKeT-HOCHTe/IeH KOCMUYECKUX alraparos: M.:
MpaKkTUYeCKUX MaU_[I/IHOCTPOEHI/Ie, 1991 (6, 8) 8
3a/laHu.
Wroro no pasgeny 2 31
Pa3gen 3. IIpoeKTHPOBOYHBIN MPOYHOCTHOH PacyeT KOHCTPYKI[UH TOIUIMBHBIX 0aKOB.
B. A. EBcradnes. . KoHCTpyrpoBaHre KOCMAYeCKUX arapaToB:
N3yuenue CIT6.5I'TY "BOEHMEX" um. /1. ®. YcruHoBa, 2013 (3)
JIATepaTypkl [0 TeMe B. B. I'pabun, O. U. daebigo., B. U. XKuxapes. . OCHOBBI 8
paszera. KOHCTPYMPOBaHHUs PaKeT-HOCUTeJIel KOCMUUeCKHX amnraparoB: M.:
MarmmmHocTpoenue, 1991 (3, 4)
Wroro no pa3geny 3 8
Paspen 4. IIpouHOCTHOM pacueT HIMAHTOYTOB.
?;X:;;I;%H 16 TeMe B. A. EBctadnes. . KoHCTpyrpoBaHHe KOCMHUYeCKUX ariaparoB: 7
CII6.BI'TY "BOEHMEX" um. [I. ®. YctrHoBa, 2013 (2)
paszera.
Wrtoro o paspeny 4 7
Pazgen 5. PacueT KOHCTPYKIIMH COJTHEUHOH OaTapem.
Nsyuenne B. A. EBctadnes. . KoHCTpynpoBaHue KOCMUYECKHX arlaparoB:
JIATepaTypkl I10 TeMe CII6.BI'TY "BOEHMEX" um. [I. ®. YctrHosa, 2013 (4) 2
paszerna. A. B. Yurapes, A. C. KpaBuyk, A. ®. Cmantok. . ANSYS gns
BainoaHe e uKeHepoB: M.: MarmmHoctpoenue-1, 2004 (1-8) 4
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MPpaKTU4YeCKOIro

3a/laHusl.
IToaroroBKa K czaue
MPaKTU4eCKOro 2
3a/laHusl.

Wroro no pasgeny 5 8

Pazgen 6. Harpy3kw, JeiicTByHOIIHe Ha ciiycKaemble anmapatbl (CA). OcodeHHOCTH pacyeTa Kopiyca

CIIyCKAeMOoro ariaparad.

N3yuenue
JIUTepaTypkl 10 TeMe 8
paszerna.
YR — B. A. EBctadnes. . KoHCcTpyrpoBaHe KOCMHAYeCKHUX araparoB:
HPaKTHYECKOTO CII6.BI'TY "BOEHMEX" um. [I. ®. YctrHoBa, 2013 (5) 4
— A. B. Yurapes, A. C. KpaBuyk, A. ®. Cmamok. . ANSYS nns
. nHxeHepoB: M.: MatmHocTpoenue-1, 2004 (1-8)
ITogroroBka K cpaue
TIPaKTHYEeCKOro 2
3a/laHusl.
Wroro no pa3peny 6 14
Pazgen 7. Temoynpyrue fedopManuy KOHCTPYKIYHI.
N3yuenue
JIATEepaTypsl 110 TeMe 2
paszena. . .
B. W. YcrokuH. . CTpouTe/ibHasi MeXaHUKa KOHCTPYKLIMKA KOCMUYeCKON
Brinonnenve
HPAKTHYECKOTO TexHUKU: M.: MammHoctpoeHue, 1988 (13) 4
S A. B. Yurapes, A. C. KpaBuyk, A. ®. Cmantok. . ANSYS gns
: uHKeHepoB: M.: MaimmHoctpoenue-1, 2004 (1-8)
IToaroroBKa K caue
MPaKTU4eCKOro 2
3a/laHusl.
Wroro no pasgeny 7 8
Paspen 8. 3ampTa KocMHYeCKHMX annaparoB 0T MeTeOPHBIX YacTHLl.
?;i’:;;ﬁm 110 Teme B. H. Bo6kog, B. B. Bacunees, 3. K. [Tlemuenko. . Kocmuueckue 2
armaparsl: M.: Boenuszar, 1983 (1)
paszera.
Wrtoro no pa3geny 8 2
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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[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTuueckas pabora

* OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
*  YCTHBIH OMPOC CTY/AEHTOB;

e 5K3aMeH.

Kputepuu orjeHuBaHus

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

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

OT4eT N0 NpakKTUYeCKOMY 3aAaHUI0

OTueTbl N0 NpaKTUYEeCKOMY 3a/laHUIO NIPeZCTaB/IsA0TCs Ha dcTax popmara A4. CTy[eHT [JomycKaeTcs
K 3alljUTe 3a/IaHMsl, €C/TM B PeIlleHHH OTCYTCTBYIOT OLIMOKH. 3alljuTa MPOXOAUT B popMe OTBETOB CTYZIeHTa Ha
TPH BOIIPOCA TperofiaBaresisi. MakcHMasbHOe KOJTM4eCTBO 0asIioB 3a OfHO MpakThueckoe 3aganue — 100.
OcHOBaHUSIMU [i/1s1 CHYDKEHHST KOJTMuecTBa 0ansioB siB/ISTFOTCS:
— TMOTPENIHOCTU B opopMieHHH oTueTa — 5-10 6asios;
— HeOo/IbIlIMe TIOTPEeIIHOCTY B OTBETE Ha OJMH U3 TPex BOIpocoB — 5-10 6anos;
— HEIOJIHbIN OTBET Ha OfIUH U3 TpeX BorpocoB — 10-20 6a/1oB;
— HEY/I0BJIETBOPUTE/ILHBIN OTBET Ha OJJUH U3 Tpex BompocoB — 20-40 6asos.
ITpakTHueckoe 3a/jaHHe 3aUMTHIBAeTCS TIPH Habope cTyzeHToM He MeHee 60 6asIioB.

YCTHBII 0IPOC CTY/IEHTOB

KaxxmoMy cTyeHTy yCTHO 3aIaf0TCs IBa BOTIPOCA T10 KaXKAOMY U3 TpeX pa3zesioB. OTBeThI
3aUMTBLIBAIOTCS TIPY OTCYTCTBUM B HUX IPYObIX OIMMOOK. [I/is IOMyCKa K 3a4eTy /I0/DKHBI ObITh 3auTeHbI 4
orBeTa u3 6.

JK3aMeH

OO0yuatoIuiics UMeeT MPaBo Ha MOyyeHHe MUHUMAILHOMN MOJIOKUTETHHOM OLIEHKU MPU YCIOBUN
YCIIEITHOTO TTPOXO0XK/I€HUS TeKYIIer0 KOHTPOJIS yCIIeBaeMOCTH B (pOpMe AMarHOCTHUUeCKOUM PaboThI B
COOTBETCTBUU C rpauKoM pazzena 4.
OO0yuaroIuiicss IMeeT MpaBo Ha MoJyueHrue MUHUMAJIbHOM TO/IOKUTE/TbHON OLEHKH MPHU YC/IOBUH YCIIEIITHOTO
MTPOXOKEHUSI TEKYIIIETO KOHTPOJISI yCIIeBaeMOCTH B (hopMe IMarHOCTHUeCKOM PaboThl B COOTBETCTBUU C
rpadukom paszesna 4.K sK3amMeHy [JOITyCKalOTCs CTY[eHThI, BLITIO/IHUBIINE BCe KOHTPOJIbHbIE MEPOTIPUSTHS,
MpelyCMOTpeHHbIe paboueli mporpaMMoii. DK3aMeH MPOXOAUT B (hopMe MUCbMEHHBIX OTBETOB CTYJ€HTOB Ha
JIBa BOTIPOCA 9K3aMeHaI[MOHHOTo 6usieta. MakcumasibHOe KonuecTBo 6a/uioB 100. OcHOBaHUAMU 15t
CHIDKEHMSI KOJTMUeCTBa 0asiioB SB/ISIFOTCS:
— HeOoJIbIIIMe TTOTPENTHOCTH B OTBETE Ha OJIUH U3 [IBYX BOMPOCOB — 5-10 6a/1/10B;
— HEIOJIHBIN OTBET Ha O/IUH U3 IBYX BOMpPOCOB — 15-30 6aios;
— HEY/I0BJIETBOPUTE/TLHBIN OTBET Ha OJJUH U3 [IBYX BOMPOCOB — 41 6as.
OueHku:
— «OTIMYHO» — 86-100 6a/1/10B:
— «XopoIio» — 71-85 6asios;
— «yzoBneTBOpUTENBEHO» — 60-70 Garos.

Bomnpoce! K 3k3ameHy pasMmerrieHsl B YMK.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Ortuer 1o
6 1 Pa3zgen 1. OcHOBBI TeOpUM TOHKHX 21 6 6 15 15  |mpaxmiveckomy
00o/10ueK.
3a/laHUI0
Pa3fen 2. IIpoeKTHUPOBOYHBIHN Ortuet 1o
6 11 |mpoYHOCTHOI pacueT KOHCTPYKIUil 59 28 28 31 25  |mpakThuyeCcKoMy
orcekoB Kopnyca KA. 3a/laHUI0
Pa3fen 3. IIpoeKTHPOBOYHBIHI VeTHbIH OMDOC
6 11 |mpoYHOCTHOM pacyeT KOHCTPYKLMH 8 0 0 8 12 c EHTO[];
TOIUTMBHBIX 0AKOB. A
Pa3pen 4. IIpoyHocTHOM pacyeT YcTHBIN OMpoC
6 1 IITIaHr 0y TOB. 7 0 0 7 8 CTY[,eHTOB
Pa3pesn 5. PacueTr KOHCTPYKIMU Oryer rio
6 11 conneuroii Garapen 14 6 6 8 10  |opakTHUecKOMy
) 3alaHuIo
Pazpaen 6. Harpy3kuy, JeiicTByromiye Ha OTYeT Mo
cryckaemble annaparsl (CA).
6 1 Oco0eHHOCTH pacyeTa Kopiyca 19 > > 14 16 |mp a;q;n;;g;omy
CIyCKaeMoro amnmapara. A
Pazpen 7. Temoynpyrue aedopManuu Oryer rio
6 11 KOHI::T K -~ yrpy Aedopman 14 6 6 8 10  |DpakTHYecKOMy
PyKHHH. 3aJlaHUI0
6 1 Pa3pen 8. 3ammTra KocMuUeCcKnx 7 0 0 7 4 YcTHBI OMpoC
anmnaparoB 0T MeTeOpPHbIX YaCTHUL. CTY[,eHTOB
Bcero 3a 11 cemectp 144 | 51 51 93 100
Bcero no guciuinHe 144 | 51 51 93 100
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