MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

HOnakos JI. I1.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBbBI KOHCTPYNPOBAHUSA KOCMMNYECKUX AIIITIAPATOB

Hanpagnienue/cnenuaibHOCTb 24.03.01 PakeTHble KOMILJIEKCHI U KOCMOHABTHKA
TOATOTOBKH
Crnenuanu3anusa/mpoguis/mporpaMmma Kocvuueckue jieTare/IbHbIE annaparbl U pa3roHHbIe 0JI0KH
MOJTOTOBKH
YpoBeHb BbICIIIero o0pa3soBaHust bakanaBpuar
®opma o0yueHHs OuHas
®dakynbTeT A PakeTHO-KOCMHYeCKOH TeXHUKH
Breinyckaromas Kadegpa A3 KOCMUYECKUE AIITITAPATHI 11 IBUTATE/IN
Kadeapa-pa3padorunk pabdoueit A3 KOCMUYECKMUE AIIITIAPATBI 1 IBUT'ATEJ/IA
NPoOrpamMMmbI
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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)

24.03.01 PakeTHBIe KOMILIEKCHI 1 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
OCHOBBI KOHCTPYUPOBAHUMA KOCMHNYECKHAX AIIIIAPATOB

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-2/23.1 — crocoOHOCTh OCYIIECTB/IATh TEXHUUECKOE COMPOBOXK/EHWE CO3/IaHUs pPa3rOHHBIX OJIOKOB
PaKeT KOCMUUECKOT0 Ha3HaueHUs, MeXKopOUTa/IbHBIX OYKCUPOB

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:

IICK-2/23.1

3HAHUS:
1. TTocTaHOBKM 3a/1auvl KOHCTPYHUPOBaHUS, COZlep>KaHUsl U 0COOEHHOCTeH TpoLjiecca KOHCTPYUPOBAHMSI.

2. OcHoBHBIX 0cCOOEHHOCTeM pacueTa Harpy3ok, [JelCTBYIOLIMX Ha KOHCTPYKLUMH KOpITyca
KocMuueckoro armapara (KA).

3. KOHCTPYKTUBHO-CH/IOBLIX CXeM THIIOBBIX KOHCTPYKIHM KA.

4. OcobeHHOCTe! 1 IPUMEHEeHUsT KOHCTPYKIIMOHHBIX MaTepPUaJioB;

YMeHUS:

PaccuuTbIBaTh HarpysKy, AelCTBYIOLIMe Ha KOHCTPYKLMM Kopiyca KA;

HABbIKU:

AnHanu3upoBatb 0COOEHHOCTH, JOCTOWHCTBA W HEJOCTAaTKM KOHCTPYKTHUBHO-CHJIOBBIX CXEM THITOBBLIX

KOHCTpYKIuit KA.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuyunmmaa OCHOBBI KOHCTPYUPOBAHMS KOCMUYECKUX AIITTAPATOB siBrsieTcst
JVCLIMTUTMHON YacTH, (hpopMHupyeMoli yuacTHHKAaMH 00pa3oBaTe/IbHBIX OTHOLIEHUH 6/10Ka 1, mporpaMmbl
MOArOTOBKM 110 Harpas/aeHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHABMUKA.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
MATEPUAJIOBEJEHUE, YCTPOMCTBO UM ®YHKIIMOHUPOBAHUE KOCMMYECKHUX
AIIITAPATOB, TEXHOJ/IOT'YSI KOHCTPYKIOUWOHHbBIX MATEPUAJIOB, COIIPOTHUB/IEHUE
MATEPUAJIOB.

Copep>kaHue OUCLUIVIMHBI SIB/IsSIeTCS OCHOBOW AJisg ocBoeHus aucuuiuiviH: KOHCTPYUPOBAHUE
KOCMMYECKUX AIIITAPATOB, HAYUHO-NUCCJ/IEJOBATEJ/IBCKAS PABOTA.

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

¢ OIIK-1 — CniocobeH IpUMeHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MaTemMaTU4yeCKOro aHaau3a U MOZle/IMPOBaHUs, TeOPeTUYEeCKOrO U SKCTIIepUMeHTaIbHOrO UCC/Ie0BaHuts B
rpodeccroHaTBEHON eI TeTbHOCTH

¢ OIIK-5 — CrniocobeH UCIOb30BaTh COBPEMEHHbIE MTOJXO/IbI U METO/[bI PEIIeHHs TPodeCcCHOHATBHBIX
3a/lau B 00/1aCTH aBUALIMOHHON U PAaKEeTHO-KOCMHUECKOM TEXHUKH, BK/TIOUasi yIpaB/ieHHe MPOeKTaMu
CO3/IaHUsT HOBBIX 00pA3Lj0B TEXHUKH Y YTHIU3aLWU YCTapeBILINX

e TICK-2/23.1 — CniocobeH OCyIIeCTB/ISATh TEXHUUECKOE COTIPOBOK/IEHUE CO3/JaHHsI PA3TOHHBIX OI0KOB
paKeT KOCMHUYEeCKOTO Ha3HAUeHHsI, MeXKOpOUTaTbHBIX OYKCHUPOB



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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Pazpgen 1. OGmue ¢ 0 KOHCTPYHP KOCMHYEeCKHX anmnaparoB. OCHOBHbIe
4 7 nionsityst. TpeGoBaHust, Npe/ibsiB/IsieMble K KOHCTPYKLWK. [TocTaHOBKa 3aziaun 14 5 5 0 9 15
KoHCTpyrpoBaHusi. Cofiep>KaHue 1 0COGeHHOCTH MPOLIecca KOHCTPYHPOBAHHUSL.
Paspen 2. Harpysku, AelicTBYyIoLHe Ha KOCMHYecKHe anmnaparbl. Kiaccupukarys
4 7 Harpy3ok. CTaTMueckue Harpy3ku. BHelHue cusibl. BHyTpeHHMe crioBble (aKTOpBI. 39 14 8 6 25 25
JuHamuueckye Harpysku. Ciayuan Harpy>keHus KA.
Paspen 3. Hecympye KOHCTPYKIIHH KOCMHUYeCKHX anmnaparoB. KOHCTPYKTHBHO-CUIOBbIe
4 7 cxembl (KCC) orcexos kopryca KA. KCC u dopms! TorumBHbIX 6akoB. KCC comHeuHbIX 42 15 10 5 27 25
Garapeid.
Paszpen 4. Oco0eHHOCTH ¥ MPUMeHeHHe KOHCTPYKIIMOHHBIX MaTepHa/ioB. TpeGoBanus,
4 7 |TPeAbsBIAEMbIe K KOHCTPYKLMOHHBIM MaTepHasiaM, KpUTepHH UX BbIGOpa. OCOGEHHOCTH 1 18 6 6 0 12 15
NpYMeHeHHe MeTa//IMueCKMX KOHCTPYKLIMOHHBIX MaTepruaoB. OCOOeHHOCTH U MPUMeHeHHe
KOMITO3ULIMOHHbBIX MaTepuasioB.
Paspen 5. MeTojo/10ruuecKie 0CHOBBI IPOYHOCTHOTO pacyeTa KOHCTPYKLMH. Mozenu
TIPOYHOCTHBIX OTKA30B U yCJIOBUS ITPOYHOCTHU KOHCTPYKLIUHU. BepOHTHOCTHBIﬁ noAxon K
4 7 OL{eHKe MPOYHOCTH KOHCTPYKLMU. [leTepMUHUPOBAaHHBIM MOJX0Z, K pacueTy KOHCTPYKLIMM Ha 31 11 5 6 20 20
MPOYHOCTb: PaCUeTHBIN C/Tyyali HarpykeHus], pacyeTHast Harpy3Kka, K03 duIMeHTbI
6e3011aCHOCTH ¥ 3ariaca MPOYHOCTH, HOPMBI TIPOYHOCTH, PacueTHast CxeMa KOHCTPYKLIHH.
Bcero 3a 7 cemecTp 144 51 34 17 93 100
Bcero no gAMCHUIUINHE 144 51 34 17 93 100
3.2. AyAUTOPHBIN NPAaKTUKYM
Oo0neMm,
Ne |Homep u HauMeHOBaHMe pasjesa
Tema NMPAKTHYE€CKOIr'0 3aHATUA ayA.
n/m AUCIHUIIIUHBI
qacoB
1 Pa3,qe11 2. Harpy3KH, AEﬁCTBy}OIHHe Pacuet HAarpysok, AEI\;ICTByI-O]J_[I/IX Ha KOHCTPYKLMHN 6
Ha KOCMUYeCKHe anraparhl. oTcekoB kKopriyca KA.
I/I3yquHe TUIIOBLIX Y3J/I0B CO€JUHEHHUA OTCEKOB
Paspen 3. Hecymue KOHCTpyKLUY
2 kopriyca KA u anemMeHTOB OTCeKOB. BrirosnHeHue 5
KOCMHUECKHX allllapdaTOB. o
5CKH30B COeIMHeHHH.
Pazpen 5. Metomonoruueckue [TpoeKTUpOBOYHBIM TTPOUHOCTHOU pacueT Kopmyca
3 OCHOBBI ITIPOYHOCTHOT'O paCyeTa repMeTUYHOro HpI/I60pHOFO OTCeKa KOCMHUYeCKOro 6
KOHCTPYKITHM. armapara.
Bcero 3a 7 cemectp 17
3.3. CamocronaTenbHast padora crygenra (CPC)
No Copep)xaHue yueGHOro Oo0nemMm,
Homep U HAMME€HOBaHHE pa3je/id JUCIIUII/ITUHBI
n/m 3a/IaHUSA 4acoB
1 Paszen 1. Obmiue cBe/ieHNs 0 KOHCTPYHUPOBAHUN N3yuenue nuteparypsl 110 Teme 9
KOCMHYeCKHX arlliapaToB. paszeJia.
y) I/I3y‘—IEHI/IE JINTePaTypHI I10 TEME 10
pasfeJia.
3 Pa3men 2. Harpy3ku, JeficTByIOIMe Ha KOCMUYECKUe BrimnosniHeHVe rpakTAYeCKOro 1
darriaparsbl. 3a/1aHUA.
4 [TogroroBka K cpaue 4
MPAKTUUEeCKOI'o 3a/iaHus.
5 Pazpen 3. Hecyiyie KOHCTPYKLMHA KOCMHAYECKUX N3yueHure nuTeparypel 10 Teme 1
darriapaTosB. pasjesa.
6 BrinosnHeHue MpaKTUyeCKoro 12
3adHHUA.
7 ITogroToBka K cpaue 4
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E— MPAKTHUUeCKOI'o 3a/laHus.
8 Paznen 4. OcobeHHOCTH U TIPUMEHEHHEe W3yueHne nuteparypsl IO TeMe 12
KOHCTPYKLIMOHHBIX MaTepHasoB. paszena.
9 W3yueHue nurepatypsl 10 TeMe 8
paszena.
10 Pazpen 5. METOAOHOEHHECKHE OCHOBBI IPOYHOCTHOTO | BBINIO/IHEHWE NPaKTUYeCKOTO 8
pacueTa KOHCTPYKLMH. 3a/jaHus.
1 IToaroroBka K czaue 4
TPaKTUYeCKOTo 3a/jaHus.
Bcero 3a 7 cemectp 93
4. ®OPMbI KOHTPOJISI OCBOEHUA JTNCLUIIJIMHbBI
CEMECTP HEJE/IN CEMECTPA
1/2(3/4| 5 | 6 10 1 12/13|14| 15 | 16 17
7 oC | AP AP |  Ortu. o I13 ocC | Op Otu. no 113

YcnoBHble 0003HAUEHUS:
¢ TP — nuiarHoCTHYecKas pabora;

e OC — yCTHBII ONPOC CTY/I€HTOB;

e Ortu. o 13 — oTueT 110 NpakTUYECKOMY 3aZlaHUIO.

TeKyluii KOHTPOJ/Ib YCIIEBAéMOCTH CTYIE€HTOB TIPOBOJUTCS B [JUCKPETHbIE BDEMEeHHbIe HHTepPBAJIbI B
crenyromux Gopmax:
e UArHOCTUYECKas pabora;
*  YCTHBIH OMPOC CTY/AEHTOB;

® OTYET II0 ITPAaKTU4Ye€CKOMY 3d/ldHHIO.

HpOME)KYTO‘lHaH dTTeCcTalud IMpOBOAUTCA B Cl)OpMaX:

¢ S5K3dMEH.

23635




5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. B. I'pabun, O. 1. daBeigos, B. U. )KuxapeB. . OCHOBbI KOHCTPYHUPOBaHHS PAKeT-HOCHUTe el
KOCMHUUeCKHX anmnaparoB. M.: MammHocTpoenue, 1991, 19 3ks.

2. B. A. Erctadsbes. . KoHcTpynpoBaHue KocMuueckux armaparoB. CI16.BI'TY "BOEHMEX" um. []. ®.
YcrtuHoBa, 2018, 3. pec.

3. H. M. ITannukuH, FO. B. CnenyiukuH, B. I1. [IIUHKWH. . KOHCTPYKLIMS U MPOEKTUPOBaHKE KOCMUUECKUX
JleTaTe/IbHBIX annapaToB. M.: MammHoctpoeHue, 1986, 9 3k3.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIINHE:

1. K. B. Be3pyuko, B. ®. l'atinykos, C. B. I'youn. . ConHeuHble OaTaper aBTOMaTHUe CKUX KOCMHUECKUX
anmaparoB (koMrioHoBKa Ha KA, KOHCTpPYKI[USI Y3/I0B, IPOEKTUPOBOUHBIE pacuéThl). XapbkoB: M3a-Bo
XAMWN, 2011, 2 k3.

5.3. Ilepuoguyeckue U3gaHus:
He TpeOyoTCs.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2/ — ®yHaamenranbHas 6ubnuoreka BI'TY « BOEHMEX» um. [T.®.
YCTUHORA;

2. https://e.Janbook.com/ — 3BC JlaHg;

3. https://urait.ru/ — I'naBHas — O6pa3oparesibHas miardopma FOpaiT. 111 By30B M CCY30B..

CorpeMeHHbIe MpodeccroHambHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3/iekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBas 3mekrpoHHas 6ubmoTeka Poccutickoro oHza
(byHIaMeHTalbHBIX HCC/IeJ0BaHMUIA.

VHdbopMalioHHbIe CTIPaBOYHbBIE CUCTEMBI:
1. Texakcriept — ViHGOpPMaLMOHHBIN TIOPTa TEXHUYECKOTO perynvpoBaHusi: HopMmel, mpaBuia, CTaHAapTh
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - 5] TOCTos

cobcrBenHoi reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsrauTlntoc- nHGOpMaloHHbBIN TTOpTas MpaBoBoi nHGOpMaliu.

5.5. ITporpamMmHOe obecrieueHue:
He Tpe0yeTcs.
5.6. HdopmaloHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t 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. Ayautopusi ¢ YMC/IOM MOCaZIOUHBIX MeCT He MeHbIIIe KOJTMUeCTBa 00yUaromuxcsl.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI KOHCTPYNPOBAHISA KOCMHNYECKHUX AIIITAPATOB

AnHoTanusa paboueii nporpaMMsl

Hucuyminaia OCHOBBI KOHCTPYUPOBAHUSA KOCMUUYECKUX AIIITAPATOB sdBnsercs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TOATOTOBKM 110 HaripayieHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHA8Muka. JAUCIUII/IMHA peanu3yeTcsl Ha
tdakynereTe A PaketHo-kocmudeckod TexHuku BI'TY "BOEHMEX" um. O.®. YcrunoBa kadezapodr A3
KOCMUWYECKUE ATITTAPATHI 1 IBUTATEJIN.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TTICK-2/23.1 criocoOHOCTL OCYIIECTBIATh TEXHUUECKOE COTIPOBOXK/EHHE CO3/IAHUS PA3rOHHBLIX OJIOKOB pakeT
KOCMHUECKOTO Ha3HAUeHHsl, MEXKOpPOUTATBLHBIX OYKCHUPOB.

Conep)kaHue [JUCLIMIUIMHBI OXBaThIBaeT KPYI' BOIPOCOB, CBSI3aHHBIX C HECYL[UMHU KOHCTPYKLUSMHU
KOCMHUUYECKHX arrapaToB, UX Harpy>KeHHeM, a TakXe BhLIOOPOM KOHCTPYKIIMOHHBIX MaTepHajioB M OCHOBAMH
TPOYHOCTHOTO PacyeTa KOHCTPYKIIUM.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

Tekyuid KOHTPO/Ib YCIIeBaeMOCTH CTYEHTOB MPOBOJIUTCS B IMCKPETHBIE BDEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e  YCTHBIM OIIPOC CTY/I€HTOB;
* OTYET MO MPAKTUUECKOMY 3a/IaHHIO.

HPOME)KYTOIIHHH dTTeCcTalUus ITPOBOAUTCA B (bopMax:
¢ 5S5K3dMeEH.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMo# AWUCIUTUTHHBI
MpeJyCMOTPEHBI JIEKIIMOHHBIE 3aHATHS (34 u.), mpakTuueckue 3aHsaATHS (17 4.), camocTosiTeslbHas paboTa
cryzaenra (93 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI KOHCTPYNPOBAHISA KOCMHNYECKHUX 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€IEHHBIX Hd

CAMOCTOATEJIbHYHO paGOTy CTyJ€eHTa.

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.

HaumeHnoBanue PexoMen/IyeMas JIHTepaTypa TpyRoeMKOCTB,
paboTsI yac.
Paspen 1. O0mue cBefieHHsI 0 KOHCTPYHPOBAaHMHM KOCMHUYECKHX aNnmnaparosB.
b. B. I'pabun, O. U. daBeigos, B. U. XKuxapes. . OCHOBBI KOHCTPYMPOBaHUs
pakeT-HOCHTelel KOCMUUeCcKuX arraparoB: M.: MammHocTpoeHue, 1991
N3yuenue (1) .
THTEpATyDEI IO B. A. EBCTa(bbE?. . KOHCTPYI/I'POBHHI/IE KOCMHWYeCKHX arraparoB: 9
Teme pasena CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2018 (1)
) H. W. TTannukus, FO. B. Cnenymikuy, B. I1. IlIunkus. . KoHCTpyKLMs U
TIPOEKTHUPOBaHNe KOCMUYECKHX JleTaTebHbIX anmnaparoB: M.:
MarmmHocTpoenue, 1986 (16)
Wroro mno pasgeny 1 9
Pa3pen 2. Harpy3ku, JjefiCTBYIOI[e HA KOCMHYEeCKHe anmaparkl.
Nsyuenne
JUTepatypel o |p. B. I'pabun, O. U. JaBbigos, B. 1. JKuxapes. . OCHOBBI KOHCTPYUPOBaHHUsI 10
TeMe pasjesa. pakeT-HOCHTeIell KOCMUUeCKUX arnmnapaToB: M.: MaumuHoctpoenue, 1991
Brinonuenue 2
TPaKTHUYeCKOro B. A. EBcradnes. . KoHCTpyrpoBaHMe KOCMHUYECKHX arlaparoB: 11
3a/jaHus. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2018 (2)
IToAroToBKa K H. N. ITannukun, 0. B. Cnenyiukus, B. IT. ITuakuH. . KoHCcTpyKUWA 1
craue TIPOeKTUPOBaHNe KOCMUYECKHX JleTaTe/bHbIX anmnaparoB: M.:
TIPaKTHYeCKOro MammHocTtpoenue, 1986 (10) 4
3a/jaHus.
Wtoro mno pa3aeny 2 25
Pazgen 3. Hecynjue KOHCTPYKIIUM KOCMUYECKHX anmnaparos.
M3yuenue B. A. EBcradnes. . KoHCTpyrpoBaHre KOCMAYeCKUX arapaToB:
JIUTepaTypbl 110 CII6.BI'TY "BOEHMEX" um. [I. ®@. YctuHoBsa, 2018 (3) 11
Teme paszena. K. B. Be3pyuxko, B. ®. l'aligykos, C. B. I'ybun. . ConHeunble 6aTapeu
aBTOMaTHyUeCKUX KOCMUUEeCKUX arraparoB (KOMIIOHOBKa Ha KA,
Beinontenue KOHCTDYKI[USI Y3/10B, IIPOEKTUPOBOUHBIE pacuéThl): XapbkoB: M31-Bo XAU,
TPAKTUYeCKOTO 2011 (1-4, 6) 12
3a/ianns. H. W. TTannukuy, FO. B. Cnenyuikuy, B. I1. IlIunkus. . KoHCTpyKUMs U
TIPOEKTHUPOBaHNe KOCMUYECKHX JleTaTebHbIX anmnaparoB: M.:
IloAroToBka K MaiumHoctpoeHnue, 1986 (17)
CAaue B. B. I'pa6un, O. . TabizioB, B. 1. Kuxapes. . OCHOBbI KOHCTPYHPOBaHHS 4
HPaKTUIECKOTO | nager-HocHTeNMel KOCMUUeCKUX anmapaToB: M.: MammHocTpoenwe, 1991
3aJaHuA. (3-6, 8-11)
Wrtoro no pa3geny 3 27
Pa3pen 4. OcoGeHHOCTH M TPUMEHeHHe KOHCTPYKIIHOHHBIX MaTepHasioB.
N3yuenue B. A. EBcradnes. . KoHCTpyrpoBaHre KOCMAYeCKUX arapaToB: 12
JITeparypel 110 CII6.BI'TY "BOEHMEX" um. [1. ®. YctuHoBa, 2018 (4)
Teme pasgena. |b. B. I'pabun, O. Y. JaBeizioB, B. 1. JKuxapes. . OCHOBBI KOHCTPYHPOBaHUS

11

23635



pakeT-HOCHTesel KOCMUYeCKUX anmnaparos: M.: MammHocTpoenue, 1991
(D
H. W. TTannukuH, FO. B. Cnenymkuy, B. I1. IlIunkun. . KoHCTpyKLMs U
MIPOEKTUPOBaHUe KOCMUYECKHUX JIeTaTe/IbHbIX anrnaparos: M.:
MammHoctpoenue, 1986 (11)

Wroro no paspgeny 4 12

Pazgen 5. MeToj0/10rnuecKye 0CHOBBI IIPOYHOCTHOr'0 pacyeTa KOHCTPYKI{HH.

N3yueHnue
JIATEpPaTypkl 10 8
TeMe pazzena.
T — B. A. EBcradnes. . KoHCTpyrpoBaHre KOCMAYeCKUX amapaToB:
DAKTHUYECKOTO CII6.BI'TY "BOEHMEX" um. [1. ®. YctuHoBa, 2018 (5) 8
P B. B. I'pabun, O. U. daBeigos, B. Y. XKuxapes. . OCHOBBI KOHCTPYMPOBaHUS
3a/jaHus. o
pakeT-HOCHTeJIel KOCMHUYeCKUX arrapatoB: M.: MammHocTpoenue, 1991

IToaroroBka K )
cpave 4
MPaKTHU4eCKOro
3a/laHusl.

Wroro no pasgeny 5 20
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI KOHCTPYUPOBAHUSI KOCMNYECKUX 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
KakioMy CTyZieHTy yCTHO 3aZiaeTcsi Of1H Borpoc. OTBeT 3auMThIBAeTCs IPH OTCYTCTBUH B OTBETE
rpyObIxX OImMO0oK. [Ijis 10TyCKa K 9K3aMeHY JI0/DKeH ObITh 3auTeH 1 pa3zen us 2.

OTueTr Mo NpaKTHYECKOMY 3a/JaHHI0

OTueTbl N0 NpaKTUYEeCKOMY 3a/laHUIO NIPeZCTaB/IsA0TCs Ha dcTax popmara A4. CTy[eHT [JomycKaeTcst
K 3alliTe 3a/IaHsl, €C/IM B PeIlleHHH OTCYTCTBYIOT OLIMOKH. 3aljuTa MPOXOAUT B popMe OTBETOB CTYyZeHTa Ha
TPH BOIIPOCA TperofiaBaresisi. MakcHMasbHOe KOJTMYeCTBO 0asiioB 3a OfHO MpaKkTHueckoe 3aganue — 100.
OcHOBaHUSIMU [i/1s1 CHYDKEHHST KOJTMUecTBa 0aioB siBIISTFOTCS:
— TIOTPENIHOCTU B opopMieHHH oTueTa — 5-10 6ansios;
— He0o/TbIIMe MOTPEITHOCTH B OTBETe Ha OfIWH U3 TPeX BOMPOCOB — 5-10 6anos.;
— HETOJIHBIN OTBET Ha OfIUH U3 TpeX BonpocoB — 10-20 6a/1os;
— HEY/I0BJIETBOPUTE/ILHBIN OTBET Ha OJJUH U3 Tpex BonpocoB — 20-40 6asos.
ITpakTHueckoe 3a/jaH1e 3aUMTHIBAeTCS TIPH Habope cTyzeHToM He MeHee 60 6asioB.

JK3aMeH
K 3K3ameHy [0y CKaroTCs CTYAeHThI, 3alllUTHBILIKE BCe TTPAKTHYeCKHe 3a/jaHusl, TIPeyCMOTPeHHbIe
paboueii porpaMmoi. DK3aMeH MPOXOJUT B opMe MUCbMEHHBIX OTBETOB CTY/IEHTOB Ha /[Ba BOMPOCa
9K3aMeHaIMOHHOTo 6uneta. MakcumasibHoe KoyuecTBo 6amio 100. OCHOBaHUMSIMU [ijisi CHYDKEHHUST
KO/IMYecTBa 0aslioB SIBISIIOTCS:
— He0oJIbIIIMe MTOTPELIHOCTH B OTBETE Ha OJUH U3 IBYX BONPOCOB — 5-10 6a/1/10B;
— HEIOJIHBIN OTBET Ha OJIUH U3 IBYX BOMpPOCOB — 15-30 6a/ios;
— HeY/I0BJIETBOPUTE/ILHBIN OTBET Ha OJJUH U3 [IBYX BOMPOCOB — 41 6ast.
OueHku:
— «OTIMYHO» — 86-100 6as1oB:
— «XopoIio» — 71-85 6asios;
— «yzoBneTBOpUTENBEHO» — 60-70 Garios.

Bomnpoce! K 3k3ameHy pasmerrieHsl B YMK.
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Pazpen 1. O01me cBeieHus o .
YcTHBIM o1poc
4 7 |KOHCTPyHMpPOBaHHMH KOCMHUYECKHUX 14 5 5 0 9 15
CTY[eHTOB
anmnaparos.
Pa3zpgen 2. Harpy3kwu, OtueT 1o
4 7 |medCTByHOIIUE HA KOCMUYECKHe 39 | 14 8 6 25 25  |TIpakTh4yeCcKoMy
annaparsl. 3a[jaHUI0
Paspen 3. Hecymue KOHCTpyKI{MH Oruer o
4 | 7 A 5. HIeCyIl pyKQ 421510 5 | 27 25  |mpakTMueckomy
KOCMHYeCKHX anmnaparosB.
3a[,aHUI0
Pazpaen 4. OcobeHHOCTH U VeTHBIH OMDOC
4 7 |mpuMeHeHHe KOHCTPYKIIMOHHBIX 18 6 6 0 12 15 P
CTY[EeHTOB
MaTepuasioB.
Pa3pgen 5. Merogo10oruueckue Ortuer no
4 7 |0oCHOBBI IPOYHOCTHOI0 pacuera 31 | 11 5 6 20 20  |mpakThuYeCcKOMy
KOHCTPYKI{MI. 3a/]laHuUI0
Bcero 3a 7 cemecTp 144 | 51 | 34 17 93 100
Bcero no gucHMiinHe 144 | 51 34 17 93 100
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Kputepuu oneHuBaHus

IICK-2/23.1

Bonpocbl omkpbimozo muna:

Ne 1 OCHOBHBIE JOCTOMHCTBA U HEIOCTAaTKU aJTFOMUHUEBBIX CTIaBOB TUMNa AMI.

Ne 2 IepeuncanTe BU/IBI MO//IOKEK COTHEUHBIX OaTapei.

Ne 3 [Nepeuricite BHyTpeHHUe CHIOBBIE GaKTOPLI, AeMCTBYIOLME B ceueHUH Kopryca KA.

Ne 4 TpeboBanwsi, pebsiBIsieMble K KOHCTPYKLIMOHHBIM MaTepraiam.

Ne 5 CdopMynupyiTe MOCTAaHOBKY 3a/jauil KOHCTPYHMPOBaHMS.

Ne 6 Uro Takoe cTpuHrep?

Ne 7 UTO Takoe mnaHroyr?

Ne 8 UTto Takoe yziesbHas IPOYHOCTh MaTeprasa Ipu PacTsDKeHUU?

Ne 9 UTo Takoe yzenbHas KECTKOCTb MaTepuana?

Ne 10 Kax 3aBHCHT yCTOWYMBOCTL TOHKOW LWMHAPUYECKOW 000I0UKH TTPY TIPOAOTBEHOM
CKaTUM OT HeCOBEepILEeHCTB ee GOPMBI?
Bonpocsbl 3akpbimozo muna:

Ne 1 UTo Takoe yCTOMUMBOCTb TOHKOCTEHHON KOHCTPYKLIUU?

a. CriocobHOCTb COTMPOTUB/IATHCS LIMK/INYeCKUM Harpy3kam
b. Crioco6HOCTE COMPOTUBATLCS TEPMOYNPYTUM JlehOpMaLvsiM

c. CriocobHOCTE COXpaHsTh MepBOHAYAIbHY0 (GOPMY TpHU AeHCTBUN CXKUMAIOLLEH
Harpysku

d. CriocoGHOCTB COTIPOTUB/ISITHCS XPYTIKOMY pPa3pyILLEHHTO

Ne 2 Korza nmeeT MecTo cityyaii MakCMMa/IbHOW MPOZAOABHOM Meperpy3kKu Ha yJacTKe
BbIBeZleHUs1 KA B coctaBe pakeThl-HocuTesisi (PH)?

a. Ha yuactke pa3sopora PH
b. [Ipy MakcMMyMe NPOZ0/ILHON a3poArHaMUUeCKOW CHIIBI
c. B koH1ie pabortsl gBuraress nepBoi crynenyn PH

d. ITpu crapre PH
Ne 3 YTo Takoe KOHCTPYKTUBHO-CH/IOBasi CXeMa KOHCTPYKLIUU?

a. Cxema Harpy>keHust KOHCTpyKunu KA

b. Cxema cunoBoii ocHOBbl KA, 00beuHsOIIIel BCe ero COCTaBHbIE YaCTH B €IUHOE
1jesoe

C. YrpollleHHasi Mo/ie/lb COBOKYTTHOCTH B3aUMOCBSI3aHHBIX CUJIOBBIX 371eMEHTOB
KOHCTDPYKIUH

d. Cxema, MokasbIBaroIIjast B3aUMHOE pacriojioykeHre yacteit KA
Ne 4 YKaKuTe, Kakye CH/Ibl OTHOCSATCS K MAaCCOBBIM U KaKUe K TOBEPXHOCTHBIM:

1. Cwuna nHepyumn
2. Cwsia gaBneHus B Kamepe JBUraress
3. AspoauHamuyeckas cuia
4. Cwuna peakuuu ONopbl

Ne 5 YKakuTe, Ha3HaueHre (DUTHUHTOB TIEPEXOAHOTO (hepMEeHHOTO OTCeKa.
a. CoepiHeHue (pepMeHHOT0 OTCeKa C PYTUMU 0TCeKaMu
b. ObecreueHre yCTORUMBOCTH CTEPKHEN

c. CoeiiHeHHe KOHI[OB CTEp)KHeM
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d. [Tepemaua Harpy3okK K pepMeHHOMY OTCEKY U OT (hepMEeHHOTO OTCeKa

Ne 6 YkakuTe, Kakvie yTBeP>KJeHUsI OTHOCSTCS K CTPUHT@PHOMY OTCEKY U Kakue K
JIOH)KePOHHOMY.

1. laHHasi KOHCTPYKTHBHO-CHJ/IOBAsl CxeMa OTCeKa ITPaKTHUYeCKU He UCII0/b3yeTcs Ha
KOCMHYeCKHX arlraparax

2. Otcek COAEPXUT 00/IBIII0e KOMMUeCTBO 3JIEMEHTOB MMpoA0J/JIbHOI'O CU/I0OBOI'O Ha60pa

3. MepuroHabHBIe HAIMPSDKEHKS B 7IeMeHTax MPOZ0JIBHOTO CHU/IOBOTO Habopa u
OOIIMBKe MTPaKTUYeCKU OJJMHAKOBBI

4. [laHHas1 KOHCTPYKTUBHO-CU/IOBAsi CXeMa OTCeKa MCII0/1b3yeTCs [IpeUMyIIieCTBEHHO
TIpY BO3/,eliCTBUY Ha OTCEK COCPe/J0TOUEHHBIX IPOJO/bHBIX CKUMAIOLMX YCHIHM

Ne 7 Uro Takoe k03¢ HUIMEHT 3araca MPOYHOCTH WK YCTOMUHUBOCTA?
a. OTHOILIEHWE PaCUeTHOM Harpy3KH K SKCILUTyaTal[uOHHOM
b. oTHOIIEHWE TIpe/ie/TbHBIX HATIPSDKEHUH K pacueTHBIM
C. OTHOIIIEHWEe PACUETHBIX HAMPSKEHUH K Mpeie/TbHbIM

d. oTHOILIEHWe KPUTHYeCKUX HallpsDKeHUM K Tpefiesly TeKyuecTH
Ne 8 B kakux ciy4asx KOHCTPYKLMIO He00X0AMMO PaCCUMTHIBATh HA YCTOWYUBOCTD?

a. B TOHKOCTEHHOM KOHCTPYKLIMU JIeHCTBYIOT pacTsriBarolliie HarpspkeHns
b. cTepykeHb Harpy>keH MpoOZ0AbHON CXKUMaroLell Harpy3kou
C. CIVIOIIHOM LIWIMHAP Harpy’>keH MPOA0ILHON CKUMaNOIIel Harpy3Kon

d. B TOHKOCTEHHO# KOHCTPYKLIUH [IeHiCTBYIOT CXKMMAIOIIIe HalpsDKeHUsT

Ne 9 YKakute, Kakue YTBepXAeHUA OTHOCATCA K TOIVIMBHBIM OTCE€KaM C pa3[e/IbHbIMU
6aKamMu 1 Kakie K TOIIMBHBIM OTCEeKaM C COBMeIIeHHBIMU bakamu.

1. MeHsl11e rnepeTekaHure Ter/ia OT BBICOKOKUIIAIEr0 K KpMOr€HHOMY KOMITOHEHTY
TOI/IMBa

2. [1pu npouux paBHBIX YCAOBUSIX AJIMHA TOTJIMBHOTO OTCEKa MeHbllie
3. Bosee Hafie)XHO pa3fesieHbl CAMOBOCTI/IAMEHSIOLIHeCsT KOMITOHEHThI TOTLIMBa

4, HPI/I TMMPpOYKX PABHBIX YC/IOBUAX MaCCd TOIVIMBHOI'O OTCE€KAd HEMHOI'O MEHbIIIe

Ne 10 Yemy paBHO BHyTpeHHee W30bITOUHOE /laB/ieHre B HerepMeTHYHoM oTceke KA
(pa3mepHocTh B [1a) mipu JaBneHun okpy»xatoitieit cpefnl 0,5-10 B 5 crernenu I1a?

1. 0,5-10 B 5 crenenu I'la
2.0TI1Ia

3. 10 B 5 crennenu I1a
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