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

JleBrxuH A.A.
(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
a YACHI (1m0 Ha/TMUMI0 BU/IOB 3aHATHIA) o
B 9 ﬁ AYJUTOPHBIE 3AHATUA | CAMOCTOATEJ/IBHASA PABOTA E
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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
roz Habopa rpymmsr: 2025

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:

[TK-2.1 — CnocobeH OCyLIeCTB/ISTh TEXHHUECKOe COTIPOBOXKAEHHWE CO3/jaHHsl Pa3TOHHBIX OJIOKOB pakeT
KOCMHUEeCKOT0 Ha3HaueHUsl, MeXKOpOUTaIbHBIX OYKCHPOB

®OpMHUPOBaHUIO KOMITETEHIIUN CITY>KUT JOCTYKEHUE CIeYIOIIUX Pe3y/bTaToB 00pa3oBaHus:

IIK-2.1

3HAHUsA:
1. TTocTaHOBKH 33/laul KOHCTPYHPOBaHKS, COZiep>KaHHsl U 0COOeHHOCTeH Tporjecca KOHCTPYUPOBAHMSI.

2. OcHOBHBIX 0COOEHHOCTeH pacueTa HArpy3oK, [JeWCTBYIOIMX Ha KOHCTPYKLMH KOpITyca

kKocMuyeckoro anmapata (KA).
3. KOHCTPYKTUBHO-CU/IOBLIX CXeM THIIOBBIX KOHCTPYKLUM KA.

4. OcobeHHOCTel 1 IPUMeHeHUsT KOHCTPYKIIMOHHBIX MaTeprasoB.;

YMEHuA:
PaccuuTtbiBaTh Harpysku, JeMCTBYIOLME Ha KOHCTPYKLMM Kopryca KA.;

HAB8bIKU.
AHaJ’II/I?:I/IpOBaTL OCO6€HHOCTI/I, AOCTOMHCTBA W HEAOCTATKKW KOHCTDPYKTHBHO-CHUJ/IOBBIX CX€M THUIIOBLIX

KoHCTpyKLmii 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
MaTeMaTH4yeCKOro aHa/ln3a U MOZe/IMPOBaHusl, TeOPETUYeCKOT0 1 3KCIIePUMEeHTA/ILHOIO UCC/IeJOBaHNUS B
rpodeccroHaTBEHON eI TeTbHOCTH

¢ OIIK-5 — CrniocobeH UCIOb30BaTh COBPEMEHHbIE MTOJXO/IbI U METO/[bI PEIIeHHs TPodeCcCHOHATBHBIX
3a71au B 00/1aCTH aBUALIMOHHOW M PaKeTHO-KOCMHMYeCKOH TeXHUKH, BKJ/IIOUast yIpaB/ieHHe TIPOeKTaMu
CO3/IaHUsT HOBBIX 00pA3Lj0B TEXHUKH Y YTHIU3aLWU YCTapeBILINX

e [TK-2.1 — CriocobeH oCy1eCTBSITb TEXHAUYECKOe COTIPOBOXK/I€HNEe CO3/IaHMsI Pa3rOHHBIX OI0KOB pakeT
KOCMUYeCKOro Ha3HaueHHUs1, Me;KopOUTaIbHBIX OYKCHPOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIE 3aHATHS S
B KOHTaKTHOIi ¢hopme g%,
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Paszpen 1. O0uue cB 51 0 KOHCTPYHP KOCMHUYeCcKUX annaparoB. OCHOBHbIe
4 7 nonsitust. TpeGoBaHust, Npe/ibsiB/sieMble K KOHCTPYKLWK. TIocTaHOBKa 3a/aun 14 5 5 0 9 15
KOHCTpyHpoBanusi. Cozep>kaHue 1 0CO6eHHOCTH MpoLiecca KOHCTPYHPOBAHMSL.
Paspen 2. Harpyskw, JefiCTByHOIIMe Ha KOCMHUecKHe anmnaparbl. Kinaccudukaiys
4 7 Harpy3ok. CTaTueckue Harpy3ku. BHeinue cusbl. BHyTpeHHMe crioBble (aKTOpEL. 39 14 8 6 25 25
JlnHamuueckye Harpy3sku. Ciyyan HarpykeHust KA.
Paspen 3. Hecympye KOHCTPYKIIHH KOCMHUYeCKHX anmnaparoB. KOHCTPYKTHBHO-CUIOBbIE
4 7 cxembl (KCC) orceko kopryca KA. KCC u ¢opmsl TorumBHbIX 6akoB. KCC cosmHeuHbIX 42 15 10 5 27 25
Garapeid.
Pa3aen 4. OCo0eHHOCTH M TIf KOHCTPYK IX MarepuasioB. TpeGoBaHus,
4 7 Tpe/ibsiB/isieMble K KOHCTPYKLIMOHHBIM MatepHasiaM, KpUTepiu KX Bbibopa. OCoGeHHOCTH 1 18 6 6 0 12 15
MpUMeHeHHe MeTa//IMUeCKMX KOHCTPYKLJMOHHBIX MaTepruaoB. OcoGeHHOCTH U IIpUMeHeHHe
KOMITO3ULIMOHHBIX MaTepuasioB.
Pa3paen 5. MeTojo/10ruuecKie 0CHOBBI IPOYHOCTHOTO pacyeTa KOHCTPYKuui. Mozgenu
TIPOYHOCTHBIX OTKa30B U yCJIOBUS ITPOYHOCTHU KOHCTPYKL[UHU. BepOﬂTHOCTHBIﬁ oAXo4 K
4 7 OL{eHKe MPOYHOCTH KOHCTPYKLMU. leTepMUHUPOBaHHBIN MOJX0Z, K pacueTy KOHCTPYKLIMM Ha 31 11 5 6 20 20
MPOYHOCTh: PaCUeTHBIN C/Iyyaid Harpy)XeHusi, paCueTHasi Harpy3ka, KO3 HLeHTbI
6e30MacHOCTH U 3armaca TTPOYHOCTH, HOPMBI IIPOYHOCTH, paCUYeTHAas CXeMa KOHCTPYKLUU.
Bcero 3a 7 cemecTp 144 51 34 17 93 100
Bcero no gucuuniMHe 144 51 34 17 93 100
3.2. AyATOPHBII NPaKTUKYM
Oo0nemMm,
Ne |Homep u HauMeHOBaHMe pas3je/ia
Tema NMPAKTHYE€CKOIr'o 3aHATUA ayp.
n/m AUCIHUIIIUHBI
qacoB
1 Pa3nen 2. Harpy3ku, geticTBytoiiye [PacueT Harpy3oK, AeHCTBYIOIMX Ha KOHCTPYKIMU 6
Ha KOCMUYEeCKHe arraparsl. oTcekoB kopryca KA.
I/I3yqu1/Ie TUIIOBBIX y3J/I0B CO€JUHEHKUA OTCEKOB
Paspen 3. Hecyiue KOHCTpyKLUY
2 kKopnyca KA 1 3nemMeHTOB OTCeKOB. BrironHeHue 5
KOCMHUYECKHX allllapaToB. w
3CKHM30B COe/IMHEeHWH.
Pasgen 5. Metogonoruueckue [TpoeKTUpOBOYHBIM TTPOUHOCTHOM pacueT Kopmyca
3 OCHOBBI IIPOYHOCTHOT'O paCyueTa repMeTu4YHoro HPH6OPHOFO 0TCeKa KOCMHnUYeCKOoro 6
KOHCTPYKLU. arirapara.
Bcero 3a 7 cemectp 17
3.3. CamocTosnTenbHas padora crygenta (CPC)
No Copep)xaHue yueGHOro Oo0nemMm,
Homep U HAMMEHOBaHHE pa3je/id AUCIIUII/TUHBI
n/n 3a/laHuA 4acoB
1 Pa3gen 1. O61pe cBesieHNsI O KOHCTPYUPOBAHHUN N3yuenune nuTeparypsl 10 Teme 9
KOCMHUECKHX allllapaToB. pasjesa.
) I/IBYIIEHI/IE JINTePAaTyphI I10 TeMe 10
paszeJia.
3 Pasgen 2. Harpysky, feficTByOIIMie HA KOCMUAYeCKHe BrimnosnHeHve npakTAueCcKoro 1
ariraparskl. 3a/laHUA.
4 IToaroroBKa K czaue 4
TIPAaKTHUYEeCKOr'o 3aJaHuA.
5 I/I3yLIEHI/Ie JINTePAaTypkLI 110 TEME 11
pa3sjesa.
6 PEIB,Z[EJI 3. HECYH.[I/IE KOHCTPYKLIMHU KOCMHUUYECKUX BrinosnHenue TMpaKTU4eCKOro 12
darriapaTosB. 3aJdHUA.
7 IToaroroBka K czaue 4
TIPAKTUYECKOIr'o 3aJaHus.
6 29501




8 |Pazgen 4. OcobGeHHOCTH U TPUMEHEHHE N3yuenune nuteparypsl 110 Teme 12
KOHCTPYKLIMOHHBIX MaTepUasoB. paszena.
9 W3yueHnie nutepatypsl IO TeMe 8
paszera.
10 Paspgen 5. METOAOHOEHHGCKHG OCHOBBI IPOYHOCTHOTO  |BEITIO/THEeHNWE TPaKTUUeCKOTo 8
pacueTa KOHCTPYKLIMMA. 3a/laHusl.
1 [TogroroBka K cpaue 4
MPaKTUYeCKOro 3a/laHusl.
Bcero 3a 7 cemectp 93
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVIMHBI
CEMECTP HEJEJ/IN CEMECTPA
1/2(3|/4| 5 | 6 10 11 12/13(14| 15 | 16 17
7 ocC | op AP | Otu. mo I13 ocC | Ap Otu. o 13

Ycii0BHBIe 0003HAUCHUA:

o [IP — auarHOCTHUECKasi paboTa;

e OC — yCTHBII ONPOC CTY/AE€HTOB;

e Ortu. no 13 — oTyeT No NMpakTUUeCKOMY 3a/JaHHIO.

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/JIEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE NHTEPBAJIbI B
cnenyromux dhopMax:

[TMarHoCTUYeCKasi pabora;
YCTHBIM OTIPOC CTY/I€HTOB,;

OTYeT I10 MPaKTU4YeCKOMY 3aJdHHUIO.

IIpomMeskyTouHasi arTecTanus POBOAWUTCS B popMax:

5K3daMeH.
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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/ — O6pa3oBarenbHas miathopma «FOpaiiT». [/ By30B U 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:
ITK-2.1 CriocobeH OCyIIeCTBAATh TEXHUUECKOE COMPOBOXK/EHHE CO3/[aHUsl PA3TOHHBIX 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 MamumHoctpoeHnue, 1986 (10) 4
3a/jaHus.
Wtoro mno pa3aeny 2 25
Paspen 3. Hecymme KOHCTPYKIIMM KOCMHUYECKHUX anmnaparToB.
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/laHMs. B. B. I'pabun, O. 1. [aBeigos, B. 1. )Kuxapes. . OCHOBbI KOHCTPYUPOBaHHS
pakeT-HOCHTeslel KoCMUUeCcKuX arraparoB: M.: MammHoctpoeHue, 1991
IToaroroBka K (3-6, 8-11)
CAaue H. N. [TannukuH, FO. B. Cnenyuukun, B. I1. IIuakuH. . KoHCTpyKUWA U 4
TpaKTHIECKOTo TIPOEKTUPOBAHHe KOCMUUECKHX JIeTaTe/IbHBIX arapaToB: M.:
3a/aHu. MammHocTpoenwe, 1986 (17)
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
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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 sK3ameHy 0y CKaroTCsl CTYZIeHThI, 3al{UTUBILINE BCe MpaKTUUeCKue 3aJjaHusl, pelyCMOTpEHHbIe
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:
— «XOpOI1I0» — 75-84 6a/1oB;
— «y[IOBJIeTBOPUTENILHO» — 51-74 Ganos;
- "Hey/l0B/IeTBOPUTE/ILHO" - MeHee 51 Garia.
Bomnpoce K 3k3amMeHy pasMeltieHbl B Y MK JUCLUTITMHBL.
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Pasgen 1. O0ujue cBeeHus 0 .
YCTHBIN OTpOC
4 7 |KOHCTPYMPOBaHHMHM KOCMHYECKHX 14 5 5 0 9 15
CTY[,eHTOB
anmnaparos.
Paspen 2. Harpysku, Ortuet 1o
4 7 |pelicTBylOIIMe HA KOCMHUeCKHe 39 | 14 8 6 25 25  |mpakThuYeCcKoMy
anmnaparsl. 3a/laHuUI0
Pa3pen 3. Hecymye KOHCTPYKIIMH Order no
4 7 4 ’ Y pyknt 42 | 15 | 10 5 27 25  |[IpakTU4ecKoMmy
KOCMHYeCKHX anmnaparos.
3a/laHuUI0
Pasgen 4. Oco0eHHOCTH U VeTHBI OHDOC
4 7 |nmpuMeHeHHe KOHCTPYKIYMOHHBIX 18 6 6 0 12 15 P
CTY[,eHTOB
MaTepuasioB.
Pa3pen 5. MeTtopoioruueckue OTuet 1o
4 7 |oCHOBBI MIPOYHOCTHOIO pacyera 31 | 11 5 6 20 20  |mpakTH4ecKoMmy
KOHCTPYKI{MIA. 3a/laHuUI0
Bcero 3a 7 cemectp 144 | 51 | 34 17 93 100
Bcero no gucuinHe 144 | 51 | 34 17 93 100

14

29501




Onenounblie MaTrepuasbl no jucuumiudie OCHOBBI KOHCTPYUPOBAHUSA
KOCMMNYECKHMX AIIITIAPATOB

ITIK-2.1 - CnocoGeH ocyujecme/simb mexHuU4ecKoe conpoeodicoeHue co30aHuUsl pa3zoHHbIX 6/10K08 pakem
KOCMUY€eCK020 Ha3HaueHus1, MexcopoumaabHbix GyKcupoe

Ne 1 TIpouuTaiiTe TEKCT U 3allMIINTe Pa3BepPHYThI 000CHOBAHHBIM OTBET
CdopmynupyiiTe TTOCTaHOBKY 3a/jaull KOHCTPYHUPOBAHUS.

Ne 2 TIpouwTaiiTe TEKCT M 3alUILNTe pa3BepPHYTHI 000CHOBAHHBIN OTBET
Uro Takoe yzesbHasi IPOYHOCTh Marepuasa IpyU pacTsKeHUU?

Ne 3 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBUE
1. Kakoe yTBepsK/leHHe OTHOCUTCS K TOTJTMBHOMY OTCEKY C pa3/ie/IbHbIMU OaKaMH?

2. Kakoe yTBepyK/IeHHe OTHOCHTCS K TOTJTABHOMY OTCEKY C COBMEIIeHHBIMU OakaMu?

3. Kakoe yTBep»K/ieHHe OTHOCUTCS K MOJBECHOMY 0aKy C BBITeCHUTEILHOM Tofjaueii TOTivBa?
A. TuppocTaTHueCKUM JIaBJIeHHEM XXUKOCTH MOXKHO TIpeHeOpeyb.

b. Bosnee Hazie)kHO pa3zesieHbl CaMOBOCT/IaMEeHSIOIMeCsl KOMIIOHEHTHI TOTI/IMBA.

B. Dta cxema 11o3BoJisieT yMeHbIIUTD JJIMHY TOIUIMBHOTO OTCEeKa.
Ne 4 TIpouMTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
1. AnroMUHMeBbIN criyiaB AMr6.

2. AnmroMuHUMEBBIN criiaB B95.

3. bepusiveBslii criiaB.

A. BricOKast CTOUMOCTb.

b. ITnoxast ceaprBaeMOCTh MJ1IaB/IEHHAEM.

B. Hu3kuii npefies1 TeKyuecTy.
Ne 5 IlpouMTaiiTe TEKCT U YCTAaHOBUTE IOC/IE0BATeIBHOCTD

YcraHOBUTe TIOC/Ie0BaTe/IbHOCTD C/TyuaeB HarpyKeHHst KOCMHAYeCKOro anrapara B COCTaBe pakeTbl-
Hocutesis (PH).

1. MakcvMyM Npo/[0/IbHOM MeperpysKu.
2. ITombeM pakeTbI-HOCUTESI B BEPTUKA/IBHOE TTOJI0XKEHHe.
3. MakcuMyM ToTiepeuyHoit reperpy3Ku.

4. Tpaucniopruposka PH k crapry.
Ne 6 TIIpouMTaiiTe TEKCT M YCTAaHOBUTE TTOC/IeJOBAaTeTHHOCTD
YcTaHOBUTE MOC/Ie0BATeNLHOCTD Pa3paboTKU KOHCTPYKLuK KA.

1. OnrTuMM3aLys TapaMeTpOB KOHCTPYKLIMH /1S KaXKA0TO M3 OTIOPHBIX BADUAHTOB KOHCTPYKTHUBHO-
cunoBeix cxem (KCC).

2. [letasnbHasi KOHCTPYKTUBHO-TEXHOJIOTHUeCKasi TpopaboTKa KOHCTPYKLMH.
3. Ananu3 Bo3MoxHbIX BapuaHToB KCC. Bri00p HeCKOBKUX OTIOPHBIX BapUAHTOB.
4. Pa3paboTKa KOHCTPYKTOPCKOU JIOKyMEHTaI[|H.

5. Ananu3 I/IH(i)OpMaL[I/II/I O CyILeCTBYIOILIXX U IIEePCIIEKTUBHBIX TEXHUUECKHX peIIeHUAX, MaTeHTHLIN
TTOMCK.

6. [JoBOZj0UHBIE UCITBITAHWSI KOHCTPYKLWH (IIPY HEOOXOJUMOCTH).
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Ne 7

Ne 8

Ne 9

7. Boibop panyonansHoi KCC.

HquHTaﬁTe TeKCT, BBI6epI/ITe HpaBH]’[bHBIﬁ OTBET U 3allMIINTe apryMeHThI, O6OCHOBBIBaI-OLL[I/Ie BbI60p
OTBeTa

UeMy paBHO BHyTpeHHee N30bITOUHOe JaBieHHe B HerepMeTHUHOM oTceke KA (pa3mepHocts B I1a) ripu
JaByieHUM oKpy»xatoireid cpezbl 0,5:105 (mecats B naToit crenenn) [1a?

1. 0,5-105
2.0
3. 105

4.1,5:105

HPOQHTaﬁTe TeKCT, B]:I6epI/ITe HpaBHJ'[beIﬁ OTBET U 3allMIINTe apryMeHTHI, O6OCHOBLIBaI~OLL[I/Ie BBIGOP
oTBeTa

[TunmuHapuYecKyto BadebHY0 000/10UKY C TOUKH 3DEHHUsT MaCChl BHITOIHO HUCIO/Th30BaTh TPH:

1. Manbix rabaputax (paguycax) oTceka 1 (MaK) MasibIX MPOAOJIbHBIX CKUMAOIUX Harpy3Kax..

2. Tpu momnepeuHbIX COCPE0TOUEHHBIX Harpy3Kax.

3. BonbIux rabapurax (paguycax) oTceka v (Wv) 60/bIIMX MPOAOIBHBIX CAKMMAIOIUX HArpy3Kax..

4. I1py pOAOJIbHBIX PaCTATUBAIOLLIUX Harpy3Kax.

HquHTaﬁTe TeKCT, BbIGepI/ITe HpaBHJ'[LHLIﬁ OTBET U 3allUIINTE apryMeHThI, 06OCHOBLIBaIOU_[I/Ie BLI60p
OoTBeTa

Kak 3aBUCHT yCTOMUMBOCTD TOHKOW LIWJIMHAPHUECKOH 000I0YKH TIPH TIPOZIOSIbHOM CKaTHUH OT
HEeCOBepIIeHCTB ee (JOPMBbI?

1. He 3aBucwur.
2. Uem Gosbliie HeCOBEPIIEHCTB ()OPMBI, TEM HIDKE YCTOMUHBOCTD.
3. Uem Gosblite HeCOBePIIEHCTB ()OPMBI, TEM BBIILIE YCTOHUUBOCTb.

4. I1o pa3HOMY B 3aBHCHMMOCTH OT BH/]a HECOBEPIIIEHCTBA OPMBI.

Ne 10 IIpouunTaiiTe TeKCT, BbIOEpHTE MPaBU/IbHBIE OTBETHI U 3alUIINTe apryMeHTbI, 000CHOBBIBAOLI[He BHIOOD

OTBETOB
B kakux ciydasx KOHCTPYKIUIO HEOOXO/IMMO PaCCUMTHLIBATh Ha YCTOWYUBOCTE?

1. B TOHKOCTEHHOM KOHCTPYKLMH JeHCTBYIOT PacTATUBaIOIL1e HalPsKeHKsI.
2. CTep>KeHb Harpy>keH MPOAOIBHON CKUMaROLIlel Harpy3Kou.
3. CIUTOLIHOM LWJIMHAD Harpy’KeH MPOJ0ILHON CKUMAIOITe Harpy3Kou.

4. B TOHKOCTEHHOU IWJIMH/IPUUECKON 000/I0UKe 1eHCTBYIOT MEPU/IUOHAbHbIE CXKUMATOIIHE
HaTIPsDKeHUS.

Ne 11 TIpouunTaiiTe TeKCT, BbIOEpHTE MPaBI/IbHBIE OTBETHI M 3alIMIINTe apryMeHTbI, 000CHOBBIBAOLIHe BHIOOD

OTBETOB
Kakuie yTBepsKeHusi OTHOCATCS K pPaCTIOPHOMY ILTIAHTOYTY?

1. ].Hl'[aHl"OYT CIIYXXUT AJid COeJVHEHHWS ABYX HET€pMETHUUHBIX OTCEKOB.

2. [IInaHroyT yCcTaHaB/IMBAeTCsl B MeCTe Pe3KOTo M3MeHeHHsI KpUBU3HBI 000/I0UKH, Harpy>KeHHOM
BHYTPEHHUM M30bITOYHBIM /IaBlIeHUEM.

3. IlInaHroyT MOXeT OBbITh CTHIKOBOYHBIM.

4. TIpy HaIMYMK B OTCEKE BHYTPEHHETO W30BITOUHOTO JAB/IEHUS B IIIMAHIOyTe JEHCTBYIOT
pacTsruBarolyie HopMaJbHble HallpsKeHUs.

Ne 12 TTpouuTaiiTe TeKCT, BeIOepuTe MpaBUIbHBIE OTBETHI M 3alMIINTEe apryMEeHThI, 000CHOBBIBAIOIL{ME BEIOOD

OTBETOB
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Kakue yTBepK/IeHHsI OTHOCATCS K comHeuHbIM Oatapesm (CB) ¢ rTHOKol MO/I0KKOM?
1. Cb B TpaHCIIOPTUPOBOYHOM MOJIOKEHUH 3aHUMaeT Majlo MecTa.
2. Topm0)KKa MMeeT BBICOKYHO U3TMOHYIO KeCTKOCTb.

3. Ins BLIPAabOOTKM 37I€KTPUUECKO SHEPTUH MCII0/Ib3YIOTCSl TOHKOIIEHOUHBIE (DOTO3/1eKTpHUUeCKHe
nipeobpasosareny (PIIT).

4. B KaueCTBe TOAJIOKKU UCTIO/b3YeTCs CeTKA U3 CTPYH.
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