





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-17 — CrniocoOHOCTh MPOEKTUPOBaTh, KOHCTPYHUPOBAaTh U COMPOBOXKIATh Ha BCEX 3Tarax >KU3HEHHOTO
LIMK/Ia KOCMUYEeCKYe arrapaTbl, KOCMAYeCKHe CUCTeMBI M UX COCTaBHbIE UaCTh

@®opMHPOBaHHNIO KOMITETEHLIUI CITyKUT [JOCTIDKEeHHE CIIeAyIOIUX Pe3y/IbTaToB 00pa3oBaHMsI:
IICK-17

3HAHUS:

1. OcHoB Teopuy TOHKUX 000/I0UEK.

2. OCHOBHBIX 0CO0EHHOCTEM TMPOEKTHPOBOUHOTO TPOYHOCTHOTO pacyeTa KOHCTPYKLWN OTCEKOB
kopryca KA, TOTUITUBHBIX OAKOB M COTHEUHBIX OaTapeii.

3. OcobeHHOCTel CHIOBOTO 1 TETJIOBOTO HAarpy’>KeHUsl CITyCKaeMbIX araparoB.

4. OcHoB 3amThl KA 0T MeTeOopHbBIX YaCTHl].;

YMeHuUsi:

BBIMoHATE MPOYHOCTHOM pacyeT TUMOBBIX KOHCTPYKLu KA ;

HABbIKU:

Paboter B cpene ANSYS..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Ouctuuninana KOHCTPYUPOBAHUE KOCMUYECKUMX AIITITAPATOB sBnsieTcst AUCLUIIMHOU
yacTH, (popMupyemoii yuacTHUKAMH 00pa3oBaTeIbHBIX OTHOLIEHUH 0/10Ka 1, MporpaMMbl MO/ITOTOBKH 110
HarpasiieHuto 24.05.01 IIpoekmupogaHue, npou3800Cmeo U 3KCnayamayusi pakem u pakemHo-KOCMUUECKux
KOMN/€eKCo8.

CogepxaHue JUCLIUIVIMHGI SBJISIeTCS JIorThYeCcKuM npogos/pkenneM aucuuiuind: COITPOTUBJ/IEHVE
MATEPUAJIOB, YCTPOMCTBO U ®YHKIIMOHUPOBAHUE KOCMMWUYECKUX AIIIIAPATOB,
TEXHOJIOI'NSA CIIEIIUAJIBHBIX KOHCTPYKIIMOHHbBIX MATEPUAJIOB /I PAKETHO-
KOCMUUYECKOM TEXHUKW, PACUETHBIE METO/bI B CTPOUTE/ILHONU MEXAHHKE,
MATEPUAJIOBEJEHUE, TEXHOJ/IOI'YYI KOHCTPYKIIMOHHBIX MATEPUAJ/IOB, OCHOBBI
KOHCTPYUPOBAHNS KOCMHNUYECKHAX AIIITAPATOB.

Copep>kaHue [OUCLIMIUIMHBI SIBJSIETCS OCHOBOU Ay ocBoeHusi auciuruiidH: KOHCTPYKIIUNU M3
KOMITO3UIIVNOHHbBIX MATEPUAJIOB, HAYYHO-UCCJ/IEJOBATEJ/IbCKAS PABOTA,
IMPEJAUIIVIOMHASA ITPAKTUKA, ITPON3BOACTBO KOCMHNYECKUX AIIITAPATOB.

Hpe,ELBapI/ITGIIbeIe KOMIIeTeHILIH, CCI)OPMI/IPOBEIHHI:IE y 06yqa}0Lueroc51 A0 HadaJ/la u3yueHusd JUCLHUTIIMHBI:

¢ OIIK-1 — CrniocobeH MpUMeHSITh €CTeCTBeHHOHAYUHbIE U 00II[eMHXeHEPHBIE 3HAHHsI, METO/IbI
MaTemMaTU4yeCKoro aHaln3a U MOZle/IMPOBaHus, TeOPeTUYEeCKOr0 U KCIIepUMeHTa/IbHOr0 UCC/Ie[,0BaHuUs
JI7s pellieHHs] MH)KeHepHBIX 3a/iau TpodeCCUOHAIBHON eI TebHOCTH

e TICK-17 — CriocoOHOCTh MPOEKTHPOBaTh, KOHCTPYUPOBATh U COMPOBOXK/IAaTh Ha BCEX 3Tarax
JKA3HEHHOTI'0 LIMK/Ia KOCMUY€eCKUe anraparbl, KOCMAYeCKHe CUCTEMbI U UX COCTaBHbIE YaCTU

¢ TICK-20 — CriocoOHOCTb IPOBOJJUTEH PAaCUeTHO-3KCIIEPUMEHTA/TbHbIE UCC/Ie/JOBAHUS TIPOYHOCTH
3/IeMEHTOB KOCMUYeCKHX arapaToB NPy CUJIOBOM U TeMIIePaTypPHOM BO3/€MCTBUSIX

¢ TICK-22 — CriocoOHOCTh pa3pabaThIBaTh, OCBAUBATh W BHE/IPSITH HOBBbIE TEXHOIOTHUECKHE TTPOIIeCCHI,
MaTepuaJibl ¥ TIOKPBITUS IPU IIPOM3BO/ICTBE KOCMUYECKUX arraparoB U CUCTEM

¢ TICK-23 — CriocoOHOCTh pa3pabaTbiBaTh MEXaHUUEeCKHE KOHCTPYKI[UHU, CHCTEMBI 1 arperarsl
JleTaTe/IbHBIX anrnapaToB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTTMHBI COCTaB/sieT 8 3.e., 288 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pa3pgen 1. OCHOBBI TeOpHM TOHKHX 000/104eK. OcHOBHbIe oHsTHs. [unoTe3s! Kupxroda-
5 9 JlaBa. l'eomeTpusi 060/104KH BpaljeHus. BeamomeHTHast Teopusi obonouek. HanpspkeHust B 45 15 9 6 30 15
LWIMHAPHYECKO# 1 cpepruueckoli 060/104KaxX, Harpy>KeHHbIX BHYTPEHHUM [JaBlleHHEM.
YCToiuMBOCTE 060/TOUEK.
Pa3pen 2. IIpoeKTHPOBOYHBIH MPOUHOCTHON pacyeT KOHCTPYKIHI oTceKoB Kopmyca KA.
5 9 CrpuHrepHbIii oTcek. BadenbHblit orcek. TpexciioiHblii oTcek. OcobeHHOCTH pacyeTa 99 36 8 28 63 25
ro)prpoBaHHOrO oTceka. PepMeHHbIH OTCeK.
Bcero 3a 9 cemecTp 144 51 17 34 93 40
Pa3zpen 3. [IpoeKTHPOBOYHbIN MPOYHOCTHON PAcyeT KOHCTPYKL{HI TOIUIMBHBIX 6aKOB.
5 10  |KopmycHoii tpmmHapuueckuid 6ak. ITozBecHble chepruecKuii, TOPOBBIH U A/UTUIICON/ATbHBII 22 8 8 0 14 12
6aKu. DJUIMNTHYECKOE JHULIE, HArPY)KEHHOe BHYTPEHHUM /{aB/IeHHEM.
5 10 Paspen 4. IIpouHoCTHOMH PAacyeT WINAHroyToB. PacniopHbiii naHroyT. CThIKOBOYHbIH 20 7 7 0 13 8
aHroyT. [IpoMesKyTOUHbIH INaHroyT.
Paspen 5. Pacuer KOHCTPYKIMH COJTHEYHOMH Garapeu. [[uHaMruyeckoe Harpy>xeHue
5 10  |KOHCTPYKLMHM NaHe/I COMHeYHOit Garapen rpu packpbIThu. [IpoUHOCTHOM pacuet 25 9 3 6 16 10
KOHCTPYKLIMIM COJTHEYHO#! 6aTapen.
Pa3pen 6. Harpyskw, JeficTByomue Ha cinyckaemsble annaparts! (CA). OcoGeHHocTH
pacyeTa KOpIyca CIlycKaemMoro annapara. TernjioBble HarpyskH, jeficteyrome Ha CA.
5 10  |Onpezesnenue oTpe6GHOM TOMILMHBI YHOCHMOTO TeIIo3aluTHOro nokpeitist CA. Harpy3sku, 46 16 11 5 30 16
nerictBytoiiye Ha CA nipu iBiwkeHu B atMocdepe. Harpysku, geiicteyromue Ha CA npu
riocajike Ha rpyHT. OcobeHHoCTH pacyeta kopryca CA Ha POYHOCTb M yCTOHUMBOCTb.
5 10 Paspen 7. Temoynpyrue Agd)npmamm KOHCTpPYKumi. O611j1ie CBefieHHs O TeMOYTIPYTUX 25 9 3 6 16 10
nedopMalMsaX KOHCTPYKLMH KOCMHYeCKHX arrnaparos.
5 10 Pa3paen 8. 3amuTa KOCMHYECKHX aNnapaToB 0T MeTeopHbIX yacTui. OO61ive CBeeHus. 6 P P 0 4 4
Crioco6b! 3alHTEI.
Bcero 3a 10 cemecTp 144 51 34 17 93 60
Bcero no gucuuninHe 288 102 51 51 186 100
3.2. AyAuTOpHBII NPAaKTUKYM
Oo0neMm,
Ne Homep 1 HaumeHOBaHHe pa3sjea
Tema NPAKTHYECKOr'0 3aHATHUA ayp.
n/n JICITMITTHHBI
JacoB
WccnemoBanue kpaeBoro 3dekra B CTBIKE
1 |Pa3men 1. OCHOBBI TEOPUM TOHKHX 00O0JIOUEK. |IHUIIA C [IUTUHAPHUECKON 000/I0UKOM 6
OTCeKa.
5 [1poeKTUpPOBOYHBIN TPOUHOCTHOW pacueT 8
KOHCTDPYKIJMH KOPITyCa CTPUHI'€PDHOI'0 OTCEKa.
3 ITpoeKTUpOBOYHBIN TPOUHOCTHOM pacueT 6
o o KOHCTPYKIJMHM KOPITyCa Ba(beﬂbHOFO OTCeKa.
Pa3pen 2. IIpoeKTUPOBOUHBINA TPOYHOCTHOU P
4 pacuer KOHCprKL{I/Iﬁ OTCEKOB KOpPITyCa KA. acder HEalSI)KeHHO-,Z[E(bOpMI/IpOBaHHOFO 8
COCTOSIHHUA KOHCTPYKLNU (bepMEHHOFO OTCeKa.
Pacuer HaHpH)KeHHO—,Z[ed)OpMHpOBaHHOFO
5 COCTOSIHMA KOHCTPYKL MU ITaHE/IbHO- 6
CTE€P>XHEBOI'O OTCEKa.
Bcero 3a 9 cemectp 34
o Pacuer HaHpﬂ)KEHHO—,E[ECI)OPMI/IDOB&HHOFO
Pasgen 5. PacueT KOHCTPYKLIMH COTHEUHOM N
6 GaTapen COCTOSIHMA KOHCTPYKIJUK CO/THEYHOU 6&Tap61/l 6
pent. TIpU PACKPBITHUH.
v PacueT HanpsbkeHHO-Ae(OpMHPOBaHHOTO
Pa3zpen 6. Harpysku, felicTByollMe Ha P Aeopmrp
COCTOSIHMA KOHCTPYKIIMK KOPITyCa
7  |cnyckaembie armapatbl (CA). OcobeHHOCTH 5
CITYyCKae€MOro aririapara Irpu rnocajke Ha
pacyeTa KopIriycCa CITyCKaeMOoro aririapara.
T'PYHT.
8 Paznen 7. Temoynpyrue aedopmariyu Pacuet Tepmoyripyrux aedopmariuii 6
KOHCTPYK]_[Plﬁ. KOHCTDPYKLMH aHTEHHBI.
Bcero 3a 10 cemectp 17
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3.3. CamocTosnTenbpHas padora crygenta (CPC)

Ne CopepxaHue yueoHoro Oonem,
Homep 1 HauMeHOBaHMe pasjaea JUCHHUIIIMHEI
n/n 3a/laHUA 4acoB
1 N3yuenue nuTeparypsl 18
I10 TeMe pasfeJa.
2 |Pa3gen 1. OCHOBBI TeOPUM TOHKUX 000/TOUEK. Brimoene 8
MPaKTUYeCKOro 3a/aHus.
3 IToaroroBka K czaue 4
TIPaKTUYeCKOro 3a/aHus.
4 N3yuenuie nureparypsbl 15
TI0 TeMe pasfera.
5 Pasgen 2. [IpoekTHPOBOYHBIN MPOYHOCTHOM pacueT KOHCTPYKLMI  |BoinmonHeHue 3
0TceKoB Koprmyca KA. IpakTHYeCKUX 3a/jaHuil.
6 [ToproroBka K caaue 5 16
NpaKTUYeCKUX 3a/aHul.
Bcero 3a 9 cemecTp 93
v Pazpen 3. IIpoeKTHPOBOUHBIN MPOYHOCTHOM pacyeT KOHCTPYKLMK  |MI3yueHue uTepaTyphl 14
TOTUIBHBIX OAKOB. TI0 TeMe pasferna.
8 |Pasgen 4. [IpoyHOCTHO# pacueT LINaHTOyTOB. Vsyuere uTeparypel 13
TI0 TeMe pasferna.
9 N3yuenue mureparypsbl 4
TI0 TeMe pasfera.
o Brinonnenue
10 |Pa3gen 5. PacueT KOHCTPYKL[M COJTHEUHOM OaTapen. 8
MIPaKTUYeCKOro 3aJaHus.
1 [ToproroBka K caaue 4
NPaKTUYeCKOro 3a/laHusl.
12 N3yuenue mureparypsl 18
I10 TeMe pasfeJia.
13 Pasgen 6. Harpysky, feliCTByIOIIME Ha CIIyCKaeMble arraparsl Brimonnenue 8
(CA). OcobeHHOCTH pacueTa KOpIyca CITyCKaeMOoro arrapara. TIPaKTU4eCKOro 3a/iaHuUs.
14 IToproroBka K czaue 4
MIPaKTUYeCKOro 3a/jaHus.
15 Brinonnenuve 8
MIPaKTUYeCKOro 3a/jaHus.
16 |Pa3gen 7. Temoynpyrue fedopmaLiii KOHCTPYKLIMI. HoarotoBKa k caaue 4
TIPAKTUYeCKOro 3aJaHus.
17 N3yuenne nuteparypsl 4
I10 TeMe pasfeJa.
18 |Pa3pen 8. 3aiuTa KOCMAYECKHUX arfapaToB OT MeTeOPHbIX YaCTHI]. V3yuexue JITeparypel 4
I10 TeMe pasfeJa.
Bcero 3a 10 cemectp 93
3.4. KypcoBoii npoeKT
IHEPNO[,
COJEP)KAHUE 3TAITA NCITIO/ITHEHUA IIVIAHUPYEMOE
(Hepenu BPEMHI (uac)
cemecTpa)
Jtan 1. Onpezenenue obmka TKA: onpe/iesieHre MacCOBO-
JHepreTUYeCKUX XapaKTePUCTHK, BLIOOD THIIA U COCTaBa CHUCTEM, 1.5 12
BbIOOP KOMIIOHOBOYHOM cxeMbl M p. KOHKpeTHOe coziep>kaHue 3Tara
3aBMCUT OT TEMBI KYPCOBOI'O TIPOEKTa.
Oran 2. [IpoekTrpoBaHue KOHCTPYKLUM OTCEeKa, arperara, y3Ja Win
cuctembl KA. KoHKpeTHOe cofiep>kKaHue 3Tara 3aBUCUT OT TeMbl 6-12 16
KYPCOBOTO IPOEKTa.
Iran 3. OcdopmiieHre pacyeTHO-TIOSICHUTEIbHOW 3alCKU U 13-16 8
rpaduyeckrx Marepyasnos.
Bcero 3a 10 cemectp 36
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJEJ/IN CEMECTPA
123 4 5|6 7 8 1910 11 12(13] 14 ([15/16 17
OrTu. no I13, OTu. no OTu. no OTu. no OC, Otu. nio I13,
9 oC KITAP 113 OC P 13 K 13 AP mud. 3au.
10 AP AP ap

YcnoBHBIE 0003HAUEHUST:

[P — nuarHocTHueckasi paboTa;

Ortu. 1o 13 — oTueT no npakKTUUeCKOMY 3a/|aHUIO;
OC — yCTHBIM OTIPOC CTY/I€HTOB;

KII — KypcoBo#i poeKT;

mud. 3au. — quddepeHIMPOBaHHBIN 3aueT.

TeKymuii KOHTPOJ/Ib YCII€BaeMOCTH CTYIEeHTOB MPOBOJUTCS B IMCKPeTHLIE BpeMeHHbIe NHTePBAJIbI B
cnemyronumx dhopMax:
e MarHocTUYeckas pabora;
e OTYeT 10 MPAKTUUeCKOMY 3a/|aHHIO;
*  YCTHBIH OMPOC CTYAEHTOB;
e KypCOBO! ITPOEKT.

IIpomexxyTouHas arTecranus IIPOBOAUTCS B (hopMax:
e uddepeHIMPOBAaHHBIN 3a4eT;
e 5K3aMeH.



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. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. AyauTopus C YMC/IOM MOCaIOUHBIX MECT He MEeHBbIIIe KOJTMUeCTBa 00yUarouxcs;
2. Ansys Multiphysics 2017 Teaching Advanced.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.
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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
Harpapyienuto 24.05.01 IIpoekmupoeaHue, npou38o0Cmeo U 3KChIyamayus paxkem U pakemHO-KOCMUUECKUX
Komnaekcog. [ucuurnivHa peanu3yeTcss Ha ¢akynbrete A PakeTHO-KOocMuueckod TexHWkH BI'TY
"BOEHMEX" um. [].®. YcruroBa kadeapoit A3 KOCMUWUYECKUE ATITTIAPATHI U IBUTATEJIA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-17 CriocobHOCTh TIPOEKTUPOBATh, KOHCTPYUPOBATh M COTIPOBOXK/IATh HA BCEX 3Tarax »KU3HEHHOTO IUK/IA
KOCMUYeCKHe anrapaThl, KOCMAUYeCKHe CUCTEMbI U UX COCTaBHbIE YaCTH.

Copiep>KaHue JUCLMIUIMHBI OXBaThIBaeT KPYT BOIMPOCOB, CBSI3aHHBIX C OCHOBAaMH TEOPUM TOHKHX 000/I0ueK,
MIPOEKTHPOBOUHBIM IIPOYHOCTHBIM PAaCUyeTOM THIIOBBIX KOHCTPYKLMH KOCMHYECKHX arfaparoB, TelJIOBbIM
Harpy’>keHreM CITyCKaeMbIX amnraparoB U 3amuToil KA oT MeTeopHBIX 4acTuj.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKymuil KOHTPOJIb YCIIeBaeMOCTH CTYZeHTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTePBaJIbl B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
®  OTUeT I10 NMPaKTUUeCKOMY 3aZlaHHIO;
e YCTHBII OMNPOC CTYZeHTOB;
e KypCOBO! ITDOEKT.

ITpomexxyTouHasi aTTecTawys MPOBOAUTCS B (hopmax:
e nmuddepeHI[MPOBAaHHBIN 3aUeT;
e 5K3aMeH.

OO01jas  TPy/I0EMKOCTb OCBOEHHSI AUCLUIUIMHBI COocTaBiseT 8 3.e., 288 u. TIporpaMMoM AUCIUITHHBI

MpelyCMOTPEHbI JIeKIIMOHHbIe 3aHATHS (51 4.), mpakTtuueckue 3aHatus (51 4.), camocTosTesnsHast pabora
cryzeHrTa (186 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

Tpyn0eMKOCTb OCBOEHUS JUCLIMILIMHEI cocTaBgeT 288 u., u3 Hux 102 4. ayUTOPHBIX 3aHATUH, U 186
Y., OTBe/IeHHbIX Ha CAMOCTOSITe/IbHYI0 PabOTy CTyZAeHTa.

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 JI. W. Banabyx, H. A. AndyTtos, B. U. Yctokun. . CTpouTesbHast 18
paszena. MexaHHKa pakeT: M.: Brict. mik., 1984 (5, 6, 8)
TR — B. A. EBctadnes. . KoHCTpyrpoBaHHe KOCMUYECKHX aIlllapaToB:
NPaKTHYeCKOTO CII6.BI'TY "BOEHMEX" um. [I. ®. YctrHoBa, 2013 (1) 8
— A. B. Yurapes, A. C. KpaBuyk, A. ®. Cmamok. . ANSYS nns
. nHxeHepoB: M.: MatmHocTtpoenue-1, 2004 (1-8)
Tloaroroeka k caaue B. U. [Toropenos. . CTpouTe/bHAst MeXaHUKa TOHKOCTEeHHBIX
TpaKTHHIECKOTO KOHCTpyKiwii: CII6.: BXB-ITetep6ypr, 2007 (6-8, 13) 4
3a/laHusl.
Wroro no pasgeny 1 30
Pazpaesn 2. ITpoeKTHPOBOYHBIN IPOYHOCTHOH pacueT KOHCTPYKIUi oTcekoB Kopmyca KA.
N3syuenne
JIMTepaTypel 110 TeMe B. A. EBctadneB. . KoHCTpyrpoBaHHe KOCMHUYeCKUX ariaparoB: 15
paszena. CII6.BI'TY "BOEHMEX" um. 1. ®. YctuHOBa, 2013 (2)
BrmmonmHenue A. B. Hurapes, A. C. KpaBuyk, A. ®. Cmamtok. . ANSYS ans
MpaKTHUYeCKUX vKeHepoB: M.: MammHocTpoenue-1, 2004 (1-8) 32
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) 16
3a/laHu.
Wroro no pasgeny 2 63
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)
JINTEPaTyphl 110 TeMe B. B. I'pabun, O. Y. daBbizoB, B. U. JKuxapes. . OCHOBBI 14
paszera. KOHCTPYMPOBaHHUs PaKeT-HOCUTeJIel KOCMUUeCKHX amnraparoB: M.:
MarmmmHocTpoenue, 1991 (3, 4)
Wroro no pasgeny 3 14
Pa3fen 4. IIpoyHOCTHOM pacyeT MINAHTOYTOB.
?;X:;;I;%H 16 TeMe B. A. EBctadnes. . KoHCTpyrpoBaHHe KOCMHUYeCKUX ariaparoB: 13
CII6.BI'TY "BOEHMEX" um. [I. ®. YctrHoBa, 2013 (2)
paszera.
Wrtoro o paspeny 4 13
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) 4
paszerna. A. B. Yurapes, A. C. KpaBuyk, A. ®. Cmantok. . ANSYS gns
BainoaHe e uKeHepoB: M.: MarmmHoctpoenue-1, 2004 (1-8) 8
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MPpaKTU4YeCKOIro

3a/laHusl.
IToaroroBKa K czaue
MPaKTU4eCKOro 4
3a/laHusl.

Wroro no pasgeny 5 16

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

CIIyCKAeMOoro ariaparad.

N3yuenue
JIATepaTypkl [0 TeMe 18
%ﬁﬁiﬁielme A. B. Hurapes, A. C. KpaBuyk, A. ®. Cmamok. . ANSYS ans
HPaKTHYECKOTO nmKeHepoB: M.: MammHocTpoenue-1, 2004 (1-8) 8
— B. A. EBcradnes. . KoHCTpyrpoBaHre KOCMAYeCKUX arapaToB:
: CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2013 (5)

ITogroroBka K cpaue
MPaKTHYeCcKOro 4
3a/jaHus.

Wroro no pa3peny 6 30

Pazgen 7. Temoynpyrue fedopManuy KOHCTPYKIYHI.
Brinonnenve
MPaKTHU4eCKOro 8
;T;::T,ZBKEI K Craue B. W. YciokuH. . CTpouTenbHas MeXaHUKa KOHCTPYKLMM KOCMHAYeCKOi
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)

Nsyuenne
JIATEepaTypkl I10 TeMe 4
paszena.

Wroro no pasgeny 7 16

Pa3pen 8. 3amura KOCMHYeCKHX anmnaparoB 0T MeTeOPHbIX YaCTHLL.
?;i’:;;ﬁm 110 Teme B. H. Bo6kog, B. B. Bacunees, 3. K. [Tlemuenko. . Kocmuueckue 4
armaparsl: M.: Boenuszar, 1983 (1)

paszerna.

Wrtoro no pa3geny 8 4
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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

*  OTUEeT I10 MMPaKTUUECKOMY 3aZIaHUIO;
*  YCTHBIM OTPOC CTY/IEHTOB;

e KypCOBOM ITPOEKT;

e muddepeHITMPOBAHHLIN 3aUeT;

¢ JK3aMeH.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
 TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTanysl.

OTuer N0 NpaKTU4YeCKOMY 3a/JaHUI0

OTueThI 10 TIPAKTUUECKOMY 3a/IJaHUIO MPE/CTaB/ISIOTCS Ha ctax opmara A4, CTyaeHT AOMyCKaeTcst
K 3alljUTe 3a/IlaHusl, €C/IM B PeIeHWH OTCYTCTBYIOT OLIMOKH. 3allyTa MPOXOAUT B JOpMe OTBETOB CTyA€HTa Ha
TPH BOIPOCa TpenogaBaresisi. MakcrMaibsHOe KOJTMUecTBO 0a/ioB 3a OfHO TpakThyeckoe 3aganue — 100.
OcCHOBaHUSIMY JIJIsI CHYDKEHHS KOJTMUeCTBa 6aioB siB/ISFOTCS:
— MOrpeIHoCTH B oopmMieHnH oTueTa — 5-10 6ansios;
— He0Oo/TbIIIMe MOTPEITHOCTH B OTBETE Ha OfIVH U3 TPEX BOMPOCOB — 5-10 6anos.;
— HETIO/NHBIN OTBET Ha OfIUH U3 TpeX BompocoB — 10-20 6annos;
— HeyJIOB/IeTBOPUTEJILHBIN OTBET Ha OIUH U3 TpeX BOrpocoB — 20-40 6asios.
[TpakTyeckoe 3aflaHle 3auMTLIBAETCS TIPU Habope cTyzeHToM He MeHee 60 6asoB.

YcTHBII 0IPOC CTY/IeHTOB

KaxxoMy CcTyzieHTy YCTHO 3a/lat0TCs [iBa BOMpOCa Mo KaXX0MYy U3 TpeX pa3zesioB. OTBeThI
3aUMTBLIBAIOTCS TIPY OTCYTCTBUM B HUX IPyObIX omMO0K. 17151 10MycKa K 3a4eTy A0/DKHBI ObITh 3auTeHb! 4
oTBera U3 6.

KypcoBoii npoeKT
K 3amuTe KypcoBOro rnpoekra A0MycKatTCs CTYEeHThI, BLIMOJTHUBLINE BCe ITAIlbl MPOeKTUPOBaHus Oe3
CyIL|eCTBEHHBIX [TOTpeLIHOCTel 1 0)OPMUBIIIME TIOSICHUTEIBHYIO 3alMCKY U rpadryeckie MaTepUalibl.
Ha 3atjure cTyzieHT AenaeT KpaTKuii ok/az o cofepykanuto KIT v oTBeuaeT Ha BOTIPOCHI TIperofiaBaTesei.
MakcuMasbHoe KosnuecTBo 6aioB 3a KIT 100. OCHOBaHMSAMHU /11 CHIDKEHHUS KOJIMUeCTBa 0ajI/IOB SIBJISTFOTCS:
— HebOo/TbIIIMEe TIOTPEITHOCTH B I0K/Iazie — 3-5 6aios;
— CyIIeCTBeHHbIE MMOTPeITHOCTH B 1okafe — 10-15 6amios;
— HeOo/IbILMe TTOTPEIIHOCTH B OTBETax Ha BOMPOCHl — 5-10 6asuios
— CyIIleCTBEHHBIE MMOTPEIHOCTH B OTBETAX Ha BOMPOCH! — 15-30 6asios;
— Hey/IOB/IeTBOPHUTE/IbHBIE OTBeThI Ha 70% Borpocos — 41 basn.
O1ieHKu:
— «OTIMYHO» — 85-100 6a/1/10B:
— «xopoIio» — 70-84 6asioB.;
— «yZ0BNeTBOpUTENIBEHO» — 60-69 Garos.

JuddepennmpoBanHblii 3aueT

OO0yuaroIuiics UMeeT MPaBo Ha Mo/yyeHHe MUHUMATBLHOMN MOJIOKUTETHEHOM OLIEHKU MPU YCIOBUH
YCIIEIIHOTO MPOXOKAEHHSI TEKYLIero KOHTPOJIS yCIieBaeMOCTH B (hopMe IUarHOCTHUeCKOM paboThI B
COOTBeTCTBUM C ITpadMKOM paszena 4.
K muddepeniiipoBaHHOMY 3aueTy JAOMYCKAIOTCS CTYAEHThI, BHITIOHUBIIINE BCe KOHTPOJIbHbIE MEPOTIPUSITHS,
rpeJycMOTpeHHble rporpammoit Y MK aucUUIUIMHEL 3aueT MpoXoAuT B ¢hopMe MUCbMEeHHBIX OTBETOB
CTYZIEHTOB Ha /iBa Borpoca. MakcumasbHoe KoruecTBo 6amioB 100. OCHOBaHHMSMHU [Ijisl CHYDKEHHST
KO/TMYeCTBa OaslIoB SB/ISIOTCS:
— HebOo/TbIIINe MOTPEeITHOCTH B OTBETE Ha OfIUH U3 JIByX BOMPOCOB — 5-10 6aios;
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— HETIONHBIN OTBET Ha O/IMH U3 IByX BOMPOCOB — 15-30 6as1oB;

— Hey/I0B/IeTBOPUTE/bHBIM OTBET Ha OJWH U3 /IBYyX BOMPOCOB — 41 Gar.
OrueHKu:

— «3auTeHO-0T/IMUHO» — 86-100 6asos;

— «3aUTeHO-X0poIo» — 71-85 6anos;

— «3aUTeHO-Y/[OB/IeTBOPUTENLHO» — 60-70 6anos.;

- "He 3auTeHO" - MeHee 60 6asoB.

Bormpock! x fuddepeHLipoBaHHOMY 3a4eTy pasMmelieHsl B Y MK AuCHUTUINHEL.

JK3aMeH

OO0yuatoIuiics UMeeT MPaBo Ha MOyYeHne MUHUMATLHOMN MOJIOKUTETHHOM OLIEHKY MPU YCIOBUN
YCIIeIITHOTO MPOXOXKAEHUSI TEKYIIIET0 KOHTPOJISI yCIIeBaeMOCTH B (hopMe IMarHOCTHUUeCKOU PaboThI B
COOTBETCTBUHM C rpadMKoOM paszena 4.
K sK3ameHy 01y CKatOTCs CTY/IeHThl, BLITIOJTHUBILIME BCe KOHTPOJIbHbIE MEPOIIPUSITUSI, peAyCMOTpeHHbIe
paboueii mporpaMmMoi. DK3aMeH MPOXOJUT B JopMe MUCbMeHHBIX OTBETOB CTYAEHTOB Ha /[Ba BOMpPOCa
9K3aMeHalMOHHOro 6umeta. MakcuMasbHoe KomruecTBo 6amnoB 100. OCHOBaAHUSAMU /11 CHYDKEHUS
KO/TM4YeCTBa 0asIoB SIB/ISIIOTCS:
— HebOoTbIIIMe MOTPEITHOCTH B OTBETE HA OfIVH U3 IByX BOMPOCOB — 5-10 6anos,;
— HeroJHBIN OTBET Ha OZIUH U3 JIByX BONPOCOB — 15-30 6asios;
— HeyIOB/IeTBOPUTE/TbHBIN OTBET Ha O/IUH U3 IBYX BOMIPOCOB — 41 bas.
O1nieHKu:
— «OTIMYHO» — 86-100 6asioB:
— «xopo1io» — 71-85 6aos;
— «y[IOBNIETBOPUTEILHO» — 60-70 GasioB.

Bormpocs! K 3k3aMeHy pa3sMeltiensl B YMK.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHBIe <
N [~
3aHATHA B g =
KOHTaKTHOM % a| 2 = g %
N dopme 8| 25 T i
~ SE| §¢ =0
@) (@) O o g = = =]
& ] HaumeHoBaHue pa3/jie/ioB U E s = [ &g o E
E = JUAAKTHUECKHX e{HHHUI] &) o = § E E : S 5 E )
) m 5| E|sE| 8k S I
[£2] v = & S\ | =
O v | EE| "8 ~ « O
R R E] V= D =
: .
= o
Paspen 1. OcHOBBI TeOpHH TOHKHUX Order mo
5 9 A P 45 | 15 9 6 30 15  |mpakTUueckomy
00o/10ueK.
3a[jaHUI0
D e
5 | 9 [P 1P 99 [ 36| 8 | 28 | 63 25  |mpakTMueckomy
KOHCTPYKI{Mii 0TCEKOB Kopmyca
3a/laHUIo
KA.
Bcero 3a 9 cemectp 144 | 51 | 17 34 93 40
Pa3pen 3. IIpoeKTUPOBOYHBII y':CTFHbI:IHCT)EEOC
5 10 |mpouHOCTHO# pacyeT 22 8 8 0 14 12 KYACOBOﬁ’
KOHCTPYKIMH TOIUIMBHBIX 0aKoOB. zgoeKT
5 10 Paspen 4. IIpounocTHOM pacuer 20 7 7 0 13 8 YcTHBIM O1pocC
IINaHI 0y TOB. CTY[,eHTOB
Paspen 5. Pacuer KOHCTpYKIMU Oryer rio
5 | 10 [ 23AeTo. 2 pykn 251 9| 3| 6 | 16 10 |mpakTHYeckoMy
CoJIHeUHOH 0aTapen.
3a[,aHHI0
Paspen 6. Harpysku,
AeHCTBYHOIIHE HA CITyCKaeMble Ortuer 1o
5 10 |anmaparsi (CA). OcobeHHOCTH 46 | 16 | 11 5 30 16  |mpakThuyecKomy
pacueTra Kopimyca CIryCKaemMoro 3a[jaHUI0
anmapara.
Paspgen 7. Temoynpyrue Order no
5 10 o Q)I(‘) Ma- . KKHETY - 25 9 3 6 16 10  |mpakTUueckoMmy
Ae@opmary PYKIWH. 3a/1AHUIO
5 10 Pazpen 8. 3anuTa KOCMAUECKHX 6 2 2 0 4 4 YcTHBIN OTIpOC
anmnaparoB 0T MeTeOpPHbIX YaCTHUL. CTY[EeHTOB
Bcero 3a 10 cemectp 144 | 51 | 34 17 93 60
Bcero no guciuinHe 288 | 102 | 51 51 186 100
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