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)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBBI ITPOEKTUPOBAHUSA PAKETHBIX 1 PAKETHO-KOCMMNYECKHUX

KOMIIVIEKCOB
Hanpagsnenue/cnenuaibHOCTb 24.05.01 ITpoekTHpoOBaHMe, MPOM3BOJCTBO U IKCITyaTaliisi paKkeT U PpaKeTHO-
MOJrOTOBKH KOCMHYeCKHX KOMIUIEKCOB
Crnenuanu3anusa/mpoguis/mporpaMmma ITycKoBEIe yCTPOHCTBA, TPAHCIIOPTHO-YCTaHOBOYHOE 000pyAOBaHHE H
MOJTOTOBKH cpeAcTBa 00C/Iy)KMBaHHS CTAPTOBBIX KOMILIEKCOB
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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)

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB
roz Habopa rpymmsr: 2025

IIporpamMmmy cocTaBuIu:

Kadenpa A4 CTAPTOBBIE I TEXHUYECKWE KOMITJIEKCHI PAKET U
KOCMUMYECKUNX AIITTAPATOB
bakynes Bnagumup Jleonugosud, A.d.-M.H., JOLIEHT

Kadenpa A4 CTAPTOBBIE U TEXHUYECKHWE KOMIIJIEKCBI PAKET U
KOCMUYECKUX AIITTAPATOB
VBanos Iletp KoncrantuHoBuy, npernogasaresib

IIporpamma paccMoTpeHna

Ha 3ace/laHuu Kadepbi-pa3paboTumka

paboueii mporpammel A4 CTAPTOBBIE U TEXHUYECKUE KOMIUIEKCHI PAKET 1
KOCMMYECKHMX AIIITIAPATOB

3aBegytoumii Kadenpoi AHgpees O.B., K.T.H.

[Tporpamma paccMoTpeHa
Ha 3ace/laHUM BbIMyCKatoIlel Kadepbl

A4 CTAPTOBBIE 1 TEXHUYECKHWE KOMIUIEKCBI PAKET 1 KOCMHNYECKHUX AIIITAPATOB

3apenyromuii kadenpoit Auapees O.B., K.T.H.



PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBBI ITPOEKTNPOBAHN A PAKETHBIX 1 PAKETHO-KOCMHMNYECKHNX KOMIUVIEKCOB

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:

MMK-1 — Cnocoben wucnonb3oBath CALS-TEXHOMOTMM W OMNpEJeNiATh BHEIIHWUM OOMUK  U3[e/ui,
pa3pabarbiBaTh COCTaB U 00bEMHO-MACCOBbIE XapAKTEPUCTUKY CHCTEM, MEXaHU3MOB U arperaTtoB, BXO/SIIINX B
pakeTHbIN WU pPaKeTHO-KOCMUUeCKUM KOMIL/IeKC

@dopmMHpoBaHHIO KOMIIETEHLUI CITyKUT JJOCTIDKEeHHe CIIeAyIOIIUX Pe3y/IibTaToB 00pa3oBaHMsI:
IIK-1
3HAHUA:
- 0 COBpEMEHHBIX MeTOAax IIPOBeJeHUs] pacyéToB M aHa/iu3a HarpsDKEHHO-IeOopMUPOBAHHOTO

COCTOSIHUSI KOHCTPYKLIWH;
- 0 TMakKeTax TMpPUKIaAHBIX TpOrpamM, KOTOpble HWCIOMb3YIOTCS AJIs1 pelleHdst yKa3aHHBIX 3ajad,

HaripyMmep, [Ojd KOHEUHO-3JIEMEHTHOI'O aHad/IM3d, CO3dadaHWA 3J/IEKTPOHHBIX TeOMeTpUuUeCKUX MO,HE]IeI\/JI,
00paboTKH 3KCITePUMEHTA/IbHBIX aHHbIX;

YMeHus:
- mosyuats ¥ 06pabaTeiBaTh MHGOPMALIMIO U3 PAa3/IMYHBIX WCTOYHMKOB, aHA/M3MPOBATh €&, BbIJE/STh

I/1laBHO€ M CO3[1dBdThb Ha €€ OCHOBe HOBbIe 3HAHUS;
- paBpa6aTbIBaTb MPOEKThI arperaroB CTapToBOro O6OPYAOB8HI/IH 1 UX COCTaBHBIX qaCTeﬁ, OCl)OpMJ'IHTb

MPOEKTHO-KOHCTPYKTOPCKYO ¥ Pab0uyI0 KOHCTPYKTOPCKYIO TOKYMEHTALIUIO;

HaBbIKU:
- CpaBHUTE/ILHOTO aHa/M3a BapUAHTOB BO3MOKHBIX TIPUHLMIMAIBHBIX DeIlleHuid TI0 CTPYKTYpe,

(YHKLIMOHMPOBAHKIO, KOHCTPYKLIMH, aITOPUTMHUYECKOMY Y IIPOrPaMMHOMY 00eCrieueHH0.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJucuunmaa OCHOBBI ITPOEKTUPOBAHMA PAKETHBIX 1 PAKETHO-KOCMHMWYECKHUX
KOMIUTEKCOB siBnisieTcst AUCIHUIIIMHON YacTH, GopMHpyeMoii yuacTHHKAMHU 00pa30BaTe/IbHbIX
OTHOIIeHUH 0/10Ka 1, TporpamMMebI MOTOTOBKY 110 Haripas/ieHnto 24.05.01 ITpoekmupoeaHue, npou38o0cmeo u
3KCnAyamayusi pakem u pakemHo-KOCMUUYECKUX KOMI/IEKCO8.

CogepxaHve [UCLMIUIMHBL ~ SB/SETCA JIOTUUeCKMM npopopkeHrem  aucuuiivH:  BBICHIASA
MATEMATUKA.

Copep>kaHue JUCLIMIVIMHBI SBJISIeTCS 0CHOBOM A1t 0cBoeHus aucuurivd: TUAPOOBOPYJOBAHUE
CTAPTOBBIX KOMIUIEKCOB.

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

¢ OIIK-1 — CriocobeH IpUMEHSTh €CTeCTBeHHOHAYUHbIE U 00ITIeMH)XeHepHbIe 3HaHUS, METO/IbI
MaTeMaTU4yeCKOro aHajn3a U MOJeJIMPOBaHusl, TEOPETUUECKOTO U SKCIIePUMEHTA/IbHOTO UCC/Ie0BaHUS
JI7IsI pellieHUsT MH)KeHePHBIX 3a/iau ITpodeCCUOHaIBHOM eI TeTbHOCTH

¢ OIIK-5 — CrniocobeH pa3pabarbiBaTh (pr3nyecKrie ¥ MaTeMaTHueCKre MOJIe T UCCIelyeMbIX TTPOIIeCCOB,
SIBJIEHUH U 00BEKTOB, OTHOCAIUXCS K TIPO(heCCUOHATBHOU ctepe 1eSTeTbHOCTH [I/Is PEIIeHHS
WH)XeHepHBIX 3a7au



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sET 7 3.e., 252 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HawnmeHoBaHHe pasjie/IoB H AUAAKTHYECKUX eHHHUL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu

IIpakTHUecKHe
3aHATUA

CamocrosTe/bHasA
pabora crygeHToB

®dopmupyemast
KoMmmereHus, %

K-1

I

Pa3spen 1. . BoeBble pakeTHbIe KOMIUIEKChI. [ToHsTHE 60€BOro pakeTHOro KOMILIeKca.
,HOCTOI/IHCTBEI Y HEeIOCTAaTKX PAaKeTHBIX KOMITIEKCOB. TaKTI/lKO-TEXHl/I‘-IECKI/IE, TeXHHUKO-
SKOHOMHYeCKHe, SKCITyaTalliOHHbIe 1 NHXXKeHePHO-TICUXO0JIOTHYeCKre TpEGOBaHl/IH K
PakeTHbIM KOMITJIEKCaM. BI/I,E[I:I 6oes PaKeTHbIX KOMIIJIEKCOB, UX KJ'[aCC]/lq)I/lKaL[]/Iﬂ, COCTaBbl U
CTPYKTYPBbI [IOCTPOEHMS.

Pazpen 2. ITyckoBble yctaHoBKH (ITY) ¢ HAK/IOHHBIM CTapTOM paKeThl. [ToHsTHE
IyCKOBOM ycTaHOBKU. ITpuHIMNManbHble cxeMbl ITY /1715 HAK/IOHHOTO CTapTa pakeThbl.
OcHoBHble y371b1 I1Y a7151 HakOHHOTO cTapTa pakeTsl. Kauaromasicst yacts I1Y u eé
HasHaueHMe. Hampapnstoiiye ycTpoiicTBa M MX HasHaueHue. HysieBble Harpapisirolye 1
Haripap/isitolye, o6ecCrieynBaroLie Py JABWKEHUH 110 HUM PasroH pakeThbl. KoHCTpyKiust
060MX BU/IOB HAMpAaB/ISAIOIUX YCTPOHCTB PaKTOPBI, BAMSIOLINE Ha OITACHOCTb COY/apeHHUst
paketbI ¢ ITY mipu eé crapre. Crioco6b! ycTpaHeHHst OMTaCHOCTH 3TOTO COyAapeHHst. 3aMKOBO-
CTOMOpSIIfe yCTPONUCTBA, X Ha3HaueHHe 1 TUIOBbIe KOHCTPYKLIMK. BopToBble pa3béMHbIe
YCTPOJICTBA UX Ha3HaUeHHe U cocTaB. IIpUHIMITHA/IbHBIE CXeMbl 60PTOBbIE Pa3bEMHbIX
YCTPOWCTB ¥ MX ro/0BKH. OnopHO-TI0BOpOTHbIe ycTporicTBa (OITY), nx HasHaueHue u
knacchdukanus. TuroBsle KoHCTpyKupu OITY. IToguandeHHbIe y3/bl U BUABI UX
KOHCTPYKLMI YpaBHOBELIMBAOIL1e MeXaHU3MBI, UX BU/IbI U TIPUHLAITHATIBHBIE
KOHCTPYKTHBHBIe CxeMbl IIpUBO/IbI HaBe/ieHUst, X HasHaueHue. Ocobble TpeGOBaHMS K HUM,
TIpe/bsiB/IsieMble YCI0BUSMU KCIuTyaTatuu ITY. DnekTpo - MexaHuueCKHi, 31eKTpo -
T'HUZipaBNuyeCcKUil ¥ CHHXPOHHO-C/Ie/AIIMe TIPUBO/A.

32

12

12

20

10

Paspen 3. ITyckoBbIe yCTaHOBKH C BePTHKA/IbHBIM CTAaPTOM pPaKeThl. Pa3HOBUHOCTH
TYCKOBBIX YCTaHOBOK C BePTHKa/IbHBIM CTapTOM pakeTkl. VX J0CTOMHCTBA U HeJJOCTaTKU.
ITyckoBble CTOJIbI, X Ha3HaYeHHe U TUTIOBble KOHCTPYKTUBHBIE CXeMbl. TPEX, UeThIpéx n
MHOTOOMOPHBIE ITYCKOBbIE CTO/IbI M UX OCHOBHBIE Y3/1bl. MeXaH13M CMHXPOHU3aLUH 1
YPaBHUTe/IbHbII MexaHn3M. VIX Ha3HaueHMe ¥ MPUHIUITHA/IbHbIE KOHCTPYKTUBHbIE CXEMBI.
Tapernu onopHsle. 11lapoBble moroxsl. I'a3ooTpakaresy, UX Ha3HaueHHe. Bujpl
rasooTpaskaresei, ocobble TpeGOBaHUs, MPebsIB/IseMble K HUM yCIOBUSMH PabOThI.

12

10

Pa3}1€fl 4. 3eHUTHbIE IyCKOBbI€ YCTAHOBKH C BEPTUKA/IbHBIM CTAapTOM paKeThbl.
OcHoBHble y371bl ITY ¢ BepTuKaabHBIM CTapTOM pakeThbl. Kauatomasicst uacts ITY u eé
Ha3HayeHue. Hanpaanmomne, MeXaHM3M pacCKpervieHus, JOMKpaThbl U MeXaHWU3M OrpaHUYeHust
TriepeMellleHHH. YCTPOMCTBO 3arpy3Kr M MeXaHHW3M KperjleHHsl Kauarollelcs yacTH 110 -
noxofHoOMy. MexaHu3M rojbéma M repeMelieH|si, yCTPOHCTBO 3axBaTa.

21

15

10

Pa3}19ﬂ 5. IllaxTHbIE NMYCKOBbI€ YCTAHOBKH. HasHaueHue 1maxTHbIX TTyCKOBBIX YCTaHOBOK
(LLIITY) 1 ocHoBHbIe TpeGoBanus K HUM. [ToHsTHe 3awuiyéHHocTH LITTY. TTopaxatoriye
(akropsl simepHoro B3peiBa. Obiiee ycrpoiictso IIITY. ITaxTHbIH CTBOJ, €0 Ha3HaYeHHe.
CxeMbl UCTIOJTHEHHSI IIIaXTHLIX CTBOJIOB. BHIHHTHOE yCTpOﬁCTBO M ero CoCrasn. BPIAI)I
3alUTHBIX KPBILI. C,E[BI/I)KHaH, 6p0CKOBaﬂ U TI0BOPOTHAasA KphbIila. OG}IBCTL TIpUMeHeHus
Ka)K/I0ro U3 3TUX BUZOB Kpblil. CucreMa amoptu3auuu B IIITY. HasHaueHue clcTeMbl
aMmopTU3alui U eé CXeMbl. BeanKam,HaH Y rOpU30HTAa/IbHasA CUCTeMa aMOPTU3alluu, UX
cocTaB. YIpyrue U AeMdHUpyoLye 371eMeHTbI, UX THIIOBbIe KOHCTPYKLMHK U paboure
XapPaKTepUCTHUKH.

35

25

17

10

10

Bcero 3a 6 cemecTp

108

51

34

17

57

45

Pamen 6. HORBH)KH]:IE PaKeTHbIe KOMIIVIEKChI CTPATeruyecKoro HasHa4eHusd. le/I‘-lI/lHl:I
TI0ABJIEHNA TTOABI)KHBIX PaKeTHBIX KOMIUIEKCOB CTpaTeruyeCcKoro Ha3HaueHHus U TaKTHUKO -
TeXHUUYecKue Tpeﬁosa}mn npe/bsiB/isieMble K HUM. Pa3HOBU/IHOCTH MO/BIDKHBIX PAaKeTHBIX
KOMIL/IEKCOB CTPaTernyeckoro HasHaueHus. CocTaB TeXHO/IOTMUYeCKOro OGOPyAOBaHl/Iﬂ
HyCKOBDﬁ YCTaHOBKHU NOJBM)KHOI'O PAaKeTHOI'O KOMIIZIEKCA U €r0 KpaTKas XapaKTepruCTHKa.
HyTl/I obecrieueHust JKUBYYECTH IOJABIKHBIX PaKeTHBIX KOMITJIEKCOB.

12

10

Paszpen 7. TexHHUeCcKHe CHCTeMbI 00€BBIX PAaKEeTHBIX KOMILIEKCOB. COCTaB CHCTeM,
obecrieynBaroLX Heo6XoUMbIe YCIOBHS Ji/Isi COXPAaHHOCTH PaKeThbl, CHCTeM U armapaTypbl
TTY B nipoijecce 60€BOr0 /ie)XypCTBa, MyCK PaKeThbl U KU3HeesTeIbHOCH JIAYHOTO COCTaBa.
Tpe6oBanus, pe/bsiB/IsieMble K TEXHUUeCKUM CUCTeMaM 60eBbIX PAKeTHBIX KOMIIIEKCOB.

29

19

17

10

10

Paspen 8. . PakeTHO-KOCMHUYeCKHiT KoMIIeKC. [TOHsITHe pakeTHO - KOCMUUeCKOro
KOMILIEKCa U ero CTPyKTypa. PakeTHO-kocMuueckasi cucTeMa U eé coctas. Kparkast
XapaKTepruCTHUKa PaKeTbI-HOCHUTeJIsI, KOCMHUYeCKOro obBekTa u PakeTHOro TOIIWBA.
Kocmopom Kak coBpeMeHHbII MHOr0OTpac/1eBoil MH)XeHepHbIi koMryieKc. CrieliianbHoe
TeXHOJIOrMYecKoe U obLeTexHUYeCckoe 060pyAoBaHHe KocMozpoMa. Ero cocTas u KpaTkast
XapaKTepUCTHUKA.

14

10

Paspen 9. Texuuueckasi NO3UIHA PAKeTHOr0 H PaKeTHO-KOCMHYeCKOro KOMILIeKca.
HasHaueHune TeXHUYeCKO# o3uLiy. KoMIieKe crieLjiaIbHbIX COOPY)KeHHUH, CrielianbHoe
TeXHOJIOTMYecKoe U oblieTexHUYeCcKoe 060pyI0BaH e, Haxozslleecs Ha Hell CpezicTBa
TPaHCIIOPTHPOBKHM PakeT-HOCUTe/ell U KOCMUYeCKHX armaparoB, MX KlacCU(pUKaLus 1
KpaTKasi XapaKTepHCTUKa TUMOBBIX KOHCTPYKLWiA. TToAbEMHO-TIeperpy304HOe U CTBIKOBOUHO-
MOHTa)kKHOe 060py/0BaHHUe, ero KnaccH(pUKaLys KpaTKasi XapaKTepHCTHKA TUTIOBBIX
KOHCTPYKLMiA. MOHT@)KHO-HCTIBITaTenbHbIi kKopriyc (MUK), ero HazHaueHue. Tpu criocoba
c6OPKM PaKeThI-HOCUTe/IsE X KOCMHYeCKOro anmapara. JJoCTOMHCTBA U HefJOCTaTKH KaK/0ro
crniocoba cbopku. 3arpaBoyHast CTaHLHS KaK CJI0KHOe HH)XeHepPHOe X0351iCTBO KOCMO/JpOMa,
ero HasHayeHue. O60pyZOBaHKe 3aNpaBOYHON CTaHLMK. TeXHOIOrUs 3arPaBKU KOCMUYECKHAX
arnmnaparos.

23

15

Paspen 10. CtapToBasi No3uys paKeTHO-KOCMHYECKOro Komiiekca. [1oHsITHe cTapToBOi
TO3UL{H, €€ Ha3HaueHHe U COoCTaB. KOHCTPYKTHBHBIE CXeMbl YCTAHOBOUHOTO 060pPY/0BaHHSI.
ITycKoBbIe CHCTEMBI U TTyCKOBbIe COOpy)KeHus. CpeicTBa 00C/y)KUBaHHS PAKETbI-HOCUTEIs U
KOCMMYECKOro aririapara. KOMHHAHin/’l ITyHKT.

17

11

Paspen 11. 3anp obopyx CocTaB ¥ K1accuduKalys 3arpaBoYHOro
obopyzoBanusi. OCHOBHBbIE TpeGOBaHMSI K 3arpaBOYHOMY 060py0BaHMI0. CrIOCOObI 3arpaBKy,
WX TIPUHLAIHA/IbHbIE cXxeMbl. CpPaBHHUTE/IbHBIN aHa/Iu3 CrI0CcO60B 3arpaBKU 1 06/1aCTh MX
niprMeHenusi. Crioco6bl [J03MPOBaHMsl KOMITOHEHTOB TOIUIMBA. BHelliHee 1 BHyTpeHHee
nosupoBanye EMKocTH g1 XpaHeHusi, Tpy6ONpoOBO, U apMaTypa Ha MyTH Mojaun

6

34

24

17

10
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KOMITOHEHTOB TOIUIMBA B 6aKK pakeTbI-HOCUTesst, TpeGoBaHus K HUM. CriocoGbl obecreuenus
TpebyeMoii TeMIepaTypbl KOMIIOHEHTOB ToI/IMBa Terion3onsius éMKocTeit 1 TpybonpoBoza
MexaHHUUeCKUI U CUIOBOM MeTO/AbI OUMCTKHA KOMIIOHEHTOB TOIJINBA OT MeXaHUYeCKUX
npnmeceﬁ, AOCTOMHCTBO U HEJOCTATKH KaXKA0T0 crocofba OYHNCTKH (I)I/I}'IBTPBL Ouuctka
KOMITOHEHTOB TOIUIMBA OT PACTBOPUMbIX ra3oB OCOGEHHOCTH TpOLiecca 3arpaBKU PaKeTbl-
HOCHTeJ/Is1 KpUOT€HHbIMU KOMIIOHEeHTaMH TOIL/IMBA. Cxema Trojauv B 6aku PakeTbI-HOCUTeJIst
>kupKoro Bogopoga. [po6nema Ge3onacHoctr paboThl cHCTeMBI 3anpaBki. Cxema
HelTpa/M3aL{y 0CTaTKOB KOMIIOHEHTOB TOILIMBA U T1APOB U3 IPEeHaKHOI CHCTeMBI.

Pa3pen 12. Cucrema rasocHafxenus. ['a3el, nprMeHsieMble B 60PTOBBIX 6ajl/IoHax pakeT-
HOCHTeseil KOCMHUUeCKHX arraparax. Oco6eHHOCTH CHCTeMbI ra3030cHatkeHHst Crioco6b

7 OUYKMCTKH ra30B OT MEXaHUUECKHX rpumeceid 1 Macia. O6opyaoBaHuUe /iJisi 3arpaBKK PaKeT- 13 3 3 0 10 10

CKaTbIMU Ira3aMu.

HOCHTeJIeN U KOCMUYeCKUX arnriapaTtoB CKaTbIMU ra3aMu. Cxema 3arpaBKU paKkeTbI-HOCHUTeJIST

4 7 Paszpen 13. KomangHo-13MepHTe/IbHBIN KoMIUTeKc. CTPYKTypa, COCTaB KOMaHZHO- 1 1 1 0 0 5
H3MepUTeTbHOTO KoMmriekca. PYHKIMM KOMaH/HO - U3MepHUTeTbHOr0 KOMILIeKca.
4 7 Paspen 14. ITouckoBo-cnacare/ibHbIH Komiiekc. CTPyKTypa, COCTaB MOUCKOBO- 1 1 1 0 0 5
criacate/lbHOro Komruiekca. ®yHKLMM TOMCKOBO - CriacaTe/bHOro KOMIIeKca. .
Bcero 3a 7 cemecTp 144 68 34 34 76 55
Bcero no gucuuninHe 252 119 68 51 133 100

3.2. AyATOPHBII NPAKTUKYM

Ne Homep n HaumeHOBaHMe pasjiesia Oo6wewm, aya.
Tema NpaKTHU4eCKOro 3aHATUSA
n/n AUCLUIINHBI 4acoB
1 |Pa3gen 5. IIlaxTHbIE TyCKOBBIE YCTAHOBKU. [ITaxTHBIE TyCKOBbIE yCTAHOBKH. 17
Bcero 3a 6 cemecTp 17
2 Pazgen 7. TexHuueckuie CUCTEMbI DOEBBIX TexHUUECKHE CUCTEMBI D0EBBIX 17
paKeTHBIX KOMIIIEKCOB. paKeTHBIX KOMILJIEKCOB.
3 |Pa3gen 11. 3anpaBouHoe 060pymOBaHUe. 3arnpaBouHOe 000py/IOBaHHE. 17
Bcero 3a 7 cemecTp 34
3.3. CamocrosnTenbHas padora crygenta (CPC)
Homep u
Ne | HamMeHoOBaHHe Oo0nemMm,
Copep:kaHue yueOHOT0 3aJaHUs
n/n pa3pena 4acoB
JUCLUIIUHBI
3HaKOMCTBO C TIOHSITHEM O0eBble paKeTHbIe KOMIUIEKCHI, C UX
Pazpmen 1.. JIOCTOMHCTBAMU M HE/IOCTAaTKaMHU, C BUZIaMU O0€BBIX PAKETHBIX KOMIT/IEKCOB
1 BoeBrie 1 UX Kiaccudukampeid. M3ydeHre cocTaBa v CTPYKTYPhI TTIOCTPOEHHUSI. 4
pakeTHbIe Pa3/IMYHbIX BUOB O0EBBIX PaKETHBIX KOMILIEKCOB, a TAK)Ke TAKTHUKO-
KOMI1/IeKCEI. TeXHUUeCKUX, TeEXHUKO-IKOHOMUUECKUX, SKCTTyaTallMOHHBIX U UH)KeHepHO-
TICUXOJIOTMYECKUX TPeOOBAaHUU K HUM.
N3yuenure npuHUMnuansHeix cxeM [1Y 47151 HAKJIOHHOTO CTapTa pakeThl, eé
OCHOBHBIX y3/I0B U KOHCTPYKIMU Kauatoleiics yactu. M3yueHue
KOHCTPYKI[MM HYJ/IeBbIX HAITPABJISIOIIMX U HATTPABJISIOIINX,
00eCIeunBaroIuX NPy IBW)KEHUU TI0 HUM Pa3roH pakeThl. M3yueHue
Pasgen 2. (hakTOpOB, BAUSIOIINX Ha OMIACHOCTDb COyZAapeHus pakeTsl ¢ 1Y npu eé
[TyckoBbie CTapTe, a TakXKe CMOCOO0OB YCTpaHEHHUs OMTACHOCTH 3TOTO COY/IAPEHUSI.
2 |ycraHoBku (I1Y) M3yueHue TUMIOBBIX KOHCTPYKLMI 3aMKOBO-CTOIOPSIIUX YCTPOMCTB, 20
C HAKJIOHHBIM  |DOPTOBBIX Pa3bEéMHBIX YCTPOMCTB, MOALANI(EHHBIX Y3/I0B U OITIOPHO-
CTapTOM pakeThl. IOBOPOTHBIX ycrpoiicTea (OITY). M3yueHre npUHLIAIIAABHBIE
KOHCTPYKTHUBHbIE CXeMbI Pa3/IMUHbIX BU/IOB YPaBHOBELLMBAOL{UX
MeXaHu3MOB. V3yueHre IpUBO/OB HaBe/leHUs (3/1EKTPO - MeXaHUueCKoro,
3JIeKTPO-TH/IPABIMUYECKOT0 M CUHXPOHHO - CJIE/ISAIIET0) , 0COOBIX
TpebOoBaHUIl K HUM, TIPEIBAB/ISIEMbIX YCIOBUAMU KCIITyararmu ITY.
N3yyeHnie JOCTOMHCTB U HEOCTATKOB BEPTUKA/IbLHOIO CTAapTa PakeThl, a
Pazpen 3. TaK>Xe BO3MOKHOCTH MPUMEHEHUsI 3TOT0 BU/la CTapTa PakeThl /IS
[TyckoBbie Pa3/IMUHBIX TUIIOB PaKeTHBIX KOMIIJIEKCOB. V3yueHre TUTIOBBIX
3  |ycTaHOBKHU C KOHCTPYKTUBHBIX CXeM TPEX, UeThIPEX Y MHOTOOTIOPHBIX MMYCKOBBIX CTOJIOB 8
BEePTUKA/IIbHLIM |M UX OCHOBHBIX y3/10B: MeXaHU3Ma CUHXPOHU3alliY, YPaBHUTe/IbHbIM
CTapTOM paKeThl.MeXaH13Ma, OTIOPHBIX TapeJieli, IIIapOBbIX TTOTOHOB, Ta300Tpaskarerel,
MIPUBO/IA TIOI’bEMa KOHTelHepa 1 ToAarndeHHbIX Y3/10B OaKu..
4  |Pa3gen 4. N3yuenue coctaBa 3eHuTHOM [1Y //151 BePTUKA/ILHOTO CTapTa pakeThl U 15
3eHUTHBbIe TeXHWYeCKUX pelleHri 110 KOHCTPYKTUBHOMY HCIIO/THEHUIO Kauaroascst
[1yCKOBbIE yactu [1Y MexaHr3Ma pacKperyieHus], JOMKPAaToB, MeXaHU3Ma OrpaHUYeHUs]

YCTaHOBKU C

repeMelLeHnH, YCTPOMCTBA 3arpy3KU, MexaHr3Ma KpeIlleH sl Kadarolencs
YacTH 10 MOXOAHOMY a TakKKe MeXaHu3Ma MoJbEéMa U repeMelrieHusl.
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BePTHKA/IbHbIM
CTapTOM pPakeThl.

W3yueHue 00I1Iero yCTPOMCTBA IIIaXTHBIX MYCKOBBIX ycTaHOBOK (IIITTY) u
OCHOBHBIX TpeOOBaHMI K HUM. 3HaKOMCTBO C MOHSITHEM 3aLULEHHOCTH
LIITY oT Bcex nopakaroiux ¢akTOpoB siiepHOTo B3pbiBa. M3yueHune

ﬁ;ﬁiﬁf}é Pas/MUHBIX KOHCTPYKTHBHBIX CXeM HCTIO/THeHHs LUaXTHBIX CTBOJIOB,
5 My CKOBEIE 3aI[UTHBIX YCTPOMCTB (CABIKHAs, OPOCKOBasi ¥ IIOBOPOTHAs Kpri.HH) 51 10
YCTAHOBKL. CHCTEMbl aMOPTU3aLMK PaKeTbI B IITY. N3yueHue BepTUKA/ILHOU U
TOPH30HTAJILHOM CHCTeMa aMOpPTHU3allii, UX COCTaBa, TUIMOBBIX
KOHCTPYKLMI 1 pabourx XapaKTepUCTHK YIIPYTUX U AeMI(QUPYIOILUX
3/1eMEHTOB..
Bcero 3a 6 cemectp 57
Pasgen 6.
IToaBrKHBIE W3yyeHne pa3sHOBHHOCTH MOJBWKHBIX PaKeTHBIX KOMIUIEKCOB

g |pakeTHbie CTpaTern4yecKoro Ha3HaueHHUs1 U COCTaBa TEXHOIOTHUEeCKOr0 000y 0BaHHs 10
KOMII/IEKCBI MyCKOBOW YCTaHOBKH, BXOASIIVX B HUX.. M3yueHne myTu 0becrieueHus
CTpaTernuecKoro)kKMBy4eCTH MO/BKHBIX PAaKeTHBIX KOMITJIEKCOB
HasHaueHUs.

Pazgen 7.
Texuuueckue  |I3ydeHHe cocTaBa cHCTeM, 00eCMeunBaroX HeOOX0AUMbIE YCIOBUS JIIsT

- |cucTemsl COXPaHHOCTH PakeThbl, CUCTeM U arnmaparypsl [1Y B nporecce 60eBoro 10
60eBbIX JeXKypCTBa, MyCK pakeThl U JKU3HeJeaTe/IbHOCTH JIMYHOIO COCTaBa, a TaKkKe
PaKeTHBIX TIpebsIB/ISIeMbIX K HUIM TpeOOBaHHH.

KOMIT/IEKCOB.
Paszien 8. . 3HaKOMCTB9 CO MOHATHEM PAKETHO - KOCMUUECKOro KOMILIeKCa M ero
PAKETHO- CTPYKTYPOM, PaKeTHO - KOCMUYECKON CHUCTEMOM U eé cOCTaBOM (pakeTou-
8 coovmueckui  |HOCUTETIeM, KOCMHUUeCKHM 00BEKTOM U PaKeTHBIM TOTJIMBOM). VI3yueHue 10
KOMILTEKC. COCTaBa CIeLHaJbHOTO TEXHOIOTMYeCKOTO U 00IeTeXHHYe CKOTO
000pyAOBaHUST KOCMOJPOMA.
W3yuenue cocraBa TeXHUUECKOM MO3WLMU U HAXOAALIMX Ha eé TeppuTOpUn
Paszen 9. KOMII/IeKCa CrieliianbHbIX COOpPY KeHHH, CIleljuaJbHOrO TeXHO/IOTHYeCKOro U
TexHuecKast 001eTeXHUUE CKOTO OqopyAOBaHHH. N3yueHne cocTaga, Knaccm’puxium U
O THMOBBIX KOHCTPYKLH CPE/CTB TPAHCIIOPTHPOBKH paKeT-HOCHTe/el 1
9 |pakerHoro u KOCMHYeCKHUX anraparos V3yueHne TUMOBBIX KOHCTPYKLMH MOZBEMHO - 15
paKeTHO- Tieperpy304HOe U CTBIKOBOUHO-MOHTaKHOe 000pyzioBaHue. V3yueHne
KOCMITYECKOTO criocoba C60PKI/I PaKeTbl - HOCHTe/IA 1 KOCMUUECKOTO anrapara 1 TUTOBbIX
KOMILTEKCA KOHCTPYKLMI MOHTaKHO-UCIIbITaTe/IbHOTO KOpIlyca. M3yueHre TUTIOBOM
KOHCTPYKLMH 3aTlipaBoyvHasi CTaHL[UM U COCTaBa eé 000pyI0BaHus, a TaKxkKe
TeXHOJIOTMHU 3arlpaBKy KOCMUUYECKHUX arraparos.

Pazgen 10. . o

CrapTosas W3yuenne cocraBa COOpYKeHHH, BK/II0Yast KOMaH/AHBIA MYHKT, ¥
CIierasbHOTO 000PYZ0BaHMsl, PACTIO/IOXKEHHOTO Ha CTapTOBOM MO3ULIWH.

10 |TosMHA Vi3yyeHue THUMOBBIX KOHCTPYKTUBHBIE CXeM YCTaHOBOYHOTO 000PYZOBaHKS, 11
PAKETHO= MYCKOBBIX CHUCTEM, TTYCKOBBIX COOPY>KEHHI U CPeZCTB 00CTy>KUBAHUS
KOCMHWYECKOI0

PaKeTLI-HOCHTeJIsI U KOCMUYeCKOr0 allrapara.
KOMIL/IeKca.

V3yueHue cocTaBa U K1acCU(UKaIMU 3aripaBOYHOro 000pyA0oBaHus, a
Paszien 11. TaK)Ke OCHOBHBIX TPeOOBaHMIA K HeMy. V3yueHre U aHaM3 CriocoboB

11 |3anpasourioe 3ampaBKy, WX MPUHIMIHAAIBHBIX CXeM CII0co00B /103upoBaHusl. Vi3yueHre 10

e —— CXeMbI TIoflauu B Oaku PaKeTbI-HOCHTeJI JKUAKOTO BOAOPOAR, nipobsiem
0e30macHOCTH NpH paboTe M CXeMbl HEMTpa/IN3al[ii OCTaTKOB
KOMIIOHEHTOB TOI/IMBa U IIapOB U3 /IPeHa’KHOH CHUCTeMbl
Pasgen 12. N3yuenue ocobeHHOCTeH cucTembl ra3030CcHabXeHUsl, CIIOCOOOB OUHCTKU
12 |Cucrema rasoB OT MeXaHWYeCKHX NpUMecei 1 Macya. N3yuenue 0bopynoBaHust st 10
3arpaBKU pakeT - HOCUTe/Ied U KOCMHUYeCKUX arapaToB CKaTbIMU rasamy,
ra3ocHab>keHUsI.
a TaK)Ke CXeMbl 3allpaBKU PaKeThl - HOCUTeJISI CKaTbIMU ra3aMHu.
Bcero 3a 7 cemecTp 76
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVIMHBI

CEMECTP HEJE/IN CEMECTPA
1/2|3| 4 5 |6 8 10 (11/12| 13 |14|15|16 17
6 TexK | TexK | IP| | TexkK | [P TexkK OP| Bomp.dud.3au, aud. 3ad.
7 TekK | TexkK | AP| | TekK| [P TekK AP Bonp. k3

‘YcioBHbIe 0003HAUCHUSA:

TP — nuarHocTuyeckasi pabora;
TekK — BOTIPOCHI J/151 TEKYILL|Ero KOHTPOJIS;

Borip.[Jud.3au — Bonpock K guddepeHI[MpOBaHHOMY 3aueTy;
Bomp. 9K3 — BONpOCHI K 5K3aMeHY;

aud. 3au. — quddepeHITMPOBaHHbBIN 3aUeT.

TeKymuil KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB TIPOBOJUTCS B JUCKPETHBIE BpeMeHHbIe NHTePBaJIb B
cnenyromumx dhopMax:
JIMarHOCTUYeCKasi pabora;
BOTIPOCHI /I/ISI TEKYII|ero KOHTPOJIS;
BOTIPOCHI K M hepeHI[MPOBAHHOMY 3aueTy;

BOIIPOCEHI K 3K3aM€EHY.

IIpomMesKyTouHasi arTecTanus IPOBOAXUTCS B opMax:

b depeHIMPOBaHHBIN 3aueT;

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

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

—_

. . JleTany MalllvH ¥ OCHOBBI KOHCTpyUpoBaHHUs. Mockga: FOpaiit, 2021, sm1. pec.
. A. T1. Bonbckuii, B. M. KapuH, B. H. Hukonaes. . Kocmogpom. M.: Boenusgat, 1977, 19 3k3.
. B. A. XpamogB. . OCHOBBI TEOpHH U TPOEKTUPOBaHKS YCTPOWCTB U CUCTeM O0EBOTO >Keyie3HOAO0POKHOTO
pakeTHoro Komruiekca. CIT6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2005, 58 3k3.
4. B. A. XpamoB. . OCHOBbI TEOPHH 1 IIPOEKTUPOBAHUS YCTPOMCTB U CUCTEM OOEBOTO JKeJIe3HOZOPOXKHOIO
pakeTHOTO Komruiekca. CI16.BI'TY "BOEHMEX" um. [I. ®. YctrHoBa, 2005, 371. pec.
5. b. A. Xpamos, C. A. fIkoBsneB. . 3eHuTHBIe pakeTHbIe cucteMbl C-300. CII6.5I'TY "BOEHMEX" um. [1.
®. Yctunona, 2012, 73 3K3.
6. B. A. Xpamog, C. A. fIkoBneB. 3eHutHble pakeTHble cuctembl C-300. CII6.BT'TY "BOEHMEX" um. /1.
®. Ycrunona, 2012, 73 3K3.
7. B. A. Xpamog, C. A. SIkoeneB. . 3eHuTHbIe pakeTHble cucteMbl C-300. CIT6.BI'TY "BOEHMEX" um. .
®. YctuHoBa, 2012, 551. pec.
8. b. ®. [IlepbakoB. . Ha3zeMHbIe onepaTHBHO-TaKTHUeCKHe pakeTHbIe Komriekcel. CIT6. BT TY
"BOEHMEX" um. I. ®. YctuHosa, 2008, 1. pec.
9. b. @. [llep6akos, b. B. PymsHieB. . [IpoTUBOTaHKOBBIE pakeTHbIe KoMIuteKChl, CI10.BT'TY
"BOEHMEX" um. . ®. YctuHoga, 2010, 1. pec.
10. B. A. Kepuoxurikuii, M. H. OxounHCKuii. . PakeTHast TexHrKa U kKocMoHaBTuka. CIT0.BI'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2002, 39 3K3.
11. B. I. Jon6enkoB, C. M. [lyzuH. . 3alUTHbIe YCTPOICTBA MyCKOBBIX yCcTaHOBOK. CIT6.BI'TY
"BOEHMEX" um. II. ®@. YctuHoBa, 2021, 34 3k3.
12. B. I. Manukog, C. ®. Komucapuk, A. M. KopoTkos. . HazemHoe o6opygoBanue paket. M.: BoeHuszar,
1971, 43 3K3.
13. FO. A. Kpyrnos, B. A. Xpamos, 3. H. KabaHog. . CucTeMbl yIapOBUOPO3aIlMThl PAKET, arrapaTypbl U
o6opyznoBanus. CI16.BI'TY "BOEHMEX" um. [T. ®. YctrHoBa, 2010, 351. pec.
14. 1O. A. Kpymos, B. II. 3t03/11koB, b. E. Cunuibiukos. . IIpoektrpoBaHrie KOCMOAPOMOB OKeaHCKOIro
6asupoBanus. CI16.BI'TY "BOEHMEX" um. /1. @. Ycrunosa, 2007, 351. pec.
15. FO. A. Kpymos, B. II. 3t03/11K0B, b. E. Cunuibiiukos. . CucTeMbl KaTany/JIbTUPOBaHUS paKeT.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2010, 371. pec.
16. FO. A. Kpyrnos, B. Il. 3to31ukoB, b. E. CUHUIBUIMKOB. . PacuéT guHaMUueCcKux 1
ra3oruIpoIvHAMUYe CKHX TIPOLIECCOB B MPUBO/IAX MObEMA C Ta30BbIM akKyMmysisitopoM. CIT6.BT'TY
"BOEHMEX" um. [I. ®@. YctuHoBa, 2005, 124 5k3.

W N

5.2. JlorionHUTe/bHAs IUTepaTypa Mo AUCLUIIIMHE:

1. M. I1. Anekcangpos, M. M. T'oxGepr, A. A. KoBuH. CripaBouHuK 110 KpaHam. T. 2 XapakTepucTrka u
KOHCTpPYKTUBHBIe cxeMbl KpaHOB. JIL.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 1988, 3 3k3.

5.3. Ilepuoguyeckue U3gaHus:

1. Boripocel 060opoHHO# TexHuKu. Cepus 16;
2. N3Bectust Poccuiickoil akaieMUy pPakeTHBIX U apTU/UIEPUMCKUX HayK;
3. IIpo6sieMbl MaIIMHOCTPOEHHS ¥ aBTOMATH3aL{|H.

5.4. TlepeueHb peCypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeOOXOAUMBIX [1/IsT
OCBOEHUS! TUCIATUIAHBI, 3/IeKTPOHHBIE OMO/THOTEUHbIE CUCTEMBI:

1. https://urait.ru/ — I'maBHast — O6Gpa3oBarenbHas TuiaTdopma FOpaiit. /st By30B U CCY30B.;

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

3. http:/library.voenmeh.ru/jirbis2 — ®yHnamenTansHas 6ubmoreka BI'TY « BOEHMEX» um. [1.®.
YcTuHOBa.

CoBpeMeHHbIe MTPoQecCHOHabHBIE 0a3bl JaHHBIX:
1. https://rusneb.ru — HaijpoHansHas 3/eKTpoHHas 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3iekTpoHHast 6ubmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6ubaoTeka Poccutickoro doHza
dbyHIaMeHTaIbHBIX UCC/IeI0BaHMM.
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VHdopmaLioHHble CIIpaBOYHbIE CHCTEMBI:
1. Texakcriept — MHGOPMALMOHHBIN TIOPTa/l TEXHUYECKOTO pery/upoBaHvst: HOpMbI, MpaBuia, CTaHAapThI
PdD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ 'OCTos

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncymsrantlIntoc- nH(OpMarioHHbIH TOpTas ITPaBOBOM WH(OPMAI[UH.

5.5. IIporpaMMHOe obecrieueHue:

1. KOMITIAC-3D V17;
2. SolidWorks 2015 R5.

5.6. UH(dopmalMoHHbIe TeXHOJ/IOTUU:

B3auMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTUHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreL[aTM3UpOBaHHbIe TpeOoBaHus 110 000PYAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [JOCKa.

6.2. IIpakTHyeckue 3aHATHA:

CTeLaIM3upOBaHHbIe TpeOOBaHus 10 000PYZOBaHUIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MecTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. Ilpouee:

1. pabouee MecTo rperofaBaress, OCHAIlEHHOe KOMITBIOTEPOM C JJOCTYIoM B VIHTepHerT;
2. pabourie MeCTa CTy[€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTelbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI IIPOEKTUPOBAHUSI PAKETHBIX 1 PAKETHO-KOCMHWYECKHNX KOMIIJIEKCOB

AnHoTanusa paboueii nporpaMMsl

Huctuminaa OCHOBBI ITPOEKTUPOBAHUSA PAKETHBIX I PAKETHO-KOCMMYECKUX
KOMIIVJIEKCOB sBisieTcsi AUCLIMIVIMHOM 4YacTH, (OPMHpPyeMOH Y4YaCTHHMKaMH 00pa3oBaTe/IbHBIX
OTHOIIeHUH 0/10Ka 1, MporpamMMebl MOATOTOBKY 10 Haripae/ieHuto 24.05.01 IIpoekmuposaHue, npou3eo0cmeo u
aKcnayamayusi pakem U pAKemHO-KOCMUYeCcKUX Komniekcos. [ucuuruiiHa peanu3yeTcss Ha (akynereTe A
PaketHo-KocMuyeckor TexHuku BI'TY "BOEHMEX" um. [.®. YcruHoBa kadezppoit A4 CTAPTOBEIE U
TEXHUYECKHWE KOMIUVIEKCBI PAKET 1 KOCMUWUYECKUNX ATIITAPATOB.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
ITK-1 Crniocoben ucrnonb3oBath CALS-TEXHOMOTUN U OTPE/eSTh BHEIIHUM OO/MK W3/e/Hi, pa3pabaThiBaTh
cocTaB U 00beMHO-MacCOBBIE XapaKTEPUCTUKK CUCTEM, MEXaHU3MOB M arperatoB, BXOASIIUX B paKeTHBIN WIH
paKeTHO-KOCMHYeCKHI1 KOMITIeKC.

Cofep>kaHve [UCLMIVIMHBI OXBAaThIBaeT KPYr BOIPOCOB, CBSI3aHHBIX C IIPOEKTHUPOBaHMsSI CTApTOBOTO M
TeXHHUUEeCKOro 000pyi0BaHUsI PaKeTHBIX U PAKETHO - KOCMUYeCKUX KOMIIJIEKCOB.

[TporpamMmMoii JUCHUITIMHEI TTPelyCMOTPEHBI CJle/IyIOIIYie BUABI KOHTPOJIA:

TeKymuil KOHTPOJIb YCIIeBaeMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMeHHbIe NHTePBaJIb B
cnenyromumx dhopMax:
e UWArHOCTUYECKasi paboTa;
e BOMPOCHI /|15 TEKYIIIETO KOHTPOJIS;
e BOMPOCHI K A depeHIIIPOBaHHOMY 3aueTy;
e BOIPOCHI K 3K3aMeHY.

ITpomexxyTouHasi aTTecTays MPOBOAUTCS B (hopmax:
e nmuddepeHIMPOBAaHHLIN 3aUeT;
e 5K3aMeH.

OOm1as TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI COCTaBaseT 7 3.e., 252 u. ITIporpamMMoW JUCIUTJIHHEL
TpeyCMOTPeHbI JIeKIIMOHHbIe 3aHATHS (68 u.), mpakTtudeckue 3aHsTus (51 w.), camocTositenbHast paborta
cryzeHrta (133 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI IIPOEKTUPOBAHUSI PAKETHBIX 1 PAKETHO-KOCMHWYECKHNX KOMIIJIEKCOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHUS JUCLIMIIIMHBI COCTaBgeT 252 4., U3 HUuX 119 u. ayAUTOpHBIX 3aHATHH, U 133

Y., OTBeJIEHHBIX Ha CaMOCTOSTe/IbHYI0 paboTy CTyzeHTa.

PekoMeH/IalIM TI0 pacrpe/ie/ieHHI0 yueOHOTO BpeMeHHW M0 BHJAM CAMOCTOSITE/TbHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUIMHBI 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.
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HaumenoBanue pa6oTs! Pexomenjyemas TpyRoeMKOCTB,
JuTeparypa yac.
Paspen 1. . boeBble pakeTHbIe KOMILIEKCHI.
B. I Manuxkos, C. ®.
Komucapuk, A. M.
Kopotkos. . HazemHoe
obopyzioBaHUe PAKeT:
M.: Boenwmspar, 1971
(1,2,3,4.)
B. A. Xpawmos, C. A.
SIKoB/1EB. . 3eHUTHbIE
3HaKOMCTRBO C TIOHSITHEM OO€eBbIe PAaKeTHbIE KOMITIEKCHI, C MX
pakeTHble cucteMbl C-
JOCTOMHCTBAMH U He/IOCTaTKaMH, C BUZIaMU O0eBBIX PaKeTHBIX 300: CIT6.ET'TY
KOMIIIEKCOB U UX KJaccuuKauell. IsyueHne cocrasa U : )
CTPYKTYPbI IOCTPOEHUS. c[l))a3m/11_qube BI/I},IE[OB 00€eBbIX PAKETHBIX "BOEHMEX" um. /I, ®. 4
YctrHOoBa, 2012 (3)
KOMILJIEKCOB, a TaK)Ke TAKTUKO-TEXHUYECKUX, TEXHUKO-
b. A. XpamoB. . OCHOBBI
SKOHOMMYECKHX, SKCIIIyaTalHOHHBIX 1 MHKeHepHO- TeopHH ¥
TICUXOJIOTUUYECKUX TPeOOBaHUM K HUM.
MPOEKTUPOBAHUS
YCTPOMCTB ¥ CUCTEM
6oeBoro
’Keie3HOJ0PO)KHOTO
PakeTHOr0 KOMIL/IeKca:
CII6.BI'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2005 (1,2,3.)
Wroro no pasgeny 1 4
Pa3fen 2. ITyckoBble yctaHoBKH (I1Y) ¢ HAK/IOHHBIM CTapTOM paKeThl.
N3yuenue npuHLynuanbHbix cxeM [TY 7151 HAaKJIOHHOTO cTapTa b. @. ITlep6axos. . 20
pakeThbl, €€ 0OCHOBHBIX Y3/I0B M KOHCTPYKLIMY Kavarolelicsi yactd. | HasemHble orepaTiBHO-
N3yuyeHne KOHCTPYKLMU HY/IeBBIX HAIIPABJISIOLINX U TaKTUUeCKUe pakeTHbIe
Harpas/sOLMX, 00ecreurBarLiX MPYU ABWKEHUH 10 HUM pasroH | Komruiekcol: CIT6.BI'TY
pakeTsl. Mi3yueHue (aKTOPOB, BAUSIOLIMX Ha OMTaCHOCTh "BOEHMEX" um. [I. ®.
coyzaapeHusi pakeThbl ¢ [TY mpu eé cTapTe, a TaKXKe CII0CO00B YctuHoBa, 2008 (2,3,4)
yCTpaHeHus1 OIIaCHOCTH 3TOro coyzapeHus. MIsyueHre TUIIOBBIX B. ®@. llepbakos, b. B.
KOHCTPYKI[UH 3aMKOBO-CTOTIOPSAIIUX YCTPOWUCTB, OOPTOBBIX PymsHies. .
Pa3bEMHBIX YCTPOUCTB, MOAANIeHHBIX Y3/I0B U OTTIOPHO- [TpoTrBOTaHKOBBIE
MOBOPOTHBIX ycTpolicTBa (OITY). V3yueHue NpUHLIMITHA/IBHBIE pakeTHbIe KOMIUIEKCHI:
KOHCTPYKTUBHBIE CXeMbI Pa3/IMYHbIX BU0B YPaBHOBELIIUBAIOLIIAX CII6.BI'TY
MexaHU3MOB. V3yueHue TIPUBOZOB HaBeieHUs (3/IEKTPO - "BOEHMEX" um. [I. ®.
MeXaHHU4eCKOT0, 3/IeKTPO-TH/IPaBIMYeCKOro U CUHXPOHHO - YctuHOoBa, 2010 (4)
CJIeISAIIEro) , 0COOLIX TpeOOBaHUM K HUM, TIPEIBABISEMbIX b. A. Xpawmos, C. A.
yC10BUsAMU 3KCIutyaraumu ITY. SIKoB/ieB. . 3eHUTHbIE
pakeTHble cucTeMbl C-
300: CII6.BT'TY
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"BOEHMEX" um. [I. ®.
YctrHOBa, 2012 (3)

. JeTtanu MalviH u
OCHOBBI
KOHCTPYUPOBAHUS:
Mocksa: FOpatiT, 2021
(4.5.7.8.)

M. I1. Anekcanzpos, M.
M. Tox6epr, A. A.
Kosun. CripaBouHUK 110
kpaHam. T. 2
XapakTepucTyka u
KOHCTPYKTUBHbBIE CX€MbI
KpaHoB: JLBI'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 1988 (6.7)

Wroro no pasgeny 2

20

Pa3pen 3. IlycKoBbIe YCTaHOBKH C BePTHKAIbHBIM CTapTOM PaKeThl.

V3yueHuie JOCTOMHCTB U HEIOCTAaTKOB BEPTHKAILHOTO CTapTa
PaKeThl, a TAKXKe BO3MOKHOCTU TIPUMEHEHHUs 3TOTO BU/iA CTapTa
PaKeTHI [/ Pa3/IMUHbIX TUIIOB PAKeTHBIX KOMIUIEKCOB. M3yueHue
TUITOBBIX KOHCTPYKTUBHBIX CXEM TPEX, UeTHIPEX M MHOTOOIIOPHBIX
TMYCKOBBIX CTOJIOB ¥ MX OCHOBHBIX Y3/I0B: MEXaHM3Ma
CUHXPOHH3ALIMH, YPAaBHUTE/IbHBI MeXaHM3Ma, OMIOPHbBIX TapesieH,
I1IaPOBBIX [TOTOHOB, ra300Tpakaresiel, MPUBO/A MOAbEMA
KOHTelHepa U TofarndeHHbIX y3/I0B Oaku..

A. TI. Bonbckuii, B. M.
Kapun, B. H. Hukonaes.
. Kocmogpom: M.
Boenusgat, 1977 (10)
b. A. Xpawmos, C. A.
AxoBneB. . 3eHUTHbIE
pakeTHbIe cucTeMbl C-
300: CII6.BT'TY
"BOEHMEX" um. []. ®.
YctrHOBa, 2012 (3)
1O0. A. Kpyrnos, B. I1.
3103/IMKOB, b. E.
CHHWIBIIUKOB. .
Cucremsl
KaTaryabTHPOBaHUS
paket: CII6.BI'TY
"BOEHMEX" um. [1. ®.
YcTtuHoRa, 2010 (5.6.)
b. A. XpamoB. . OCHOBBI
Teopuu 1
TPOeKTUPOBaHMUs
YCTPOUCTB U CUCTEM
6oeBoro
’Keie3HOJOPOKHOTO
pakeTHOTO KOMILJIeKca:
CII6.BI'TY
"BOEHMEX" um. []. ®.
Yctunoga, 2005 (7.11.)

Wrtoro no pa3geny 3

Pa3}.'[EJ'l 4. 3eHUTHBIE MyCKOBbI€ YCTAHOBKH C BEPTUKA/IbHBIM CTAPTOM pPdKeThbl.

N3yuenue cocraBa 3eHuTHOU [1Y 17151 BepTUKA/IBHOIO CTapTa
PakeThl ¥ TEXHUUECKUX pelleHU 10 KOHCTPYKTUBHOMY
WCIIOJIHEeHUIO Kadarolasacs yacty ITY mexaHu3Ma pacKkperuieHus,
JIOMKpaToB, MexXaH13Ma OrpaHWYeHHs TiepeMell[eHUi, YCTpOICTBa
3arpy3KH, MexaHr3Ma KperleHus Kayarolljeiicsi yacTy o
MOXOZAHOMY a TaKKe MexaHu3Ma MOoZ/béMa U riepeMeleHUsl.

15

1O. A. Kpyrnos, B. IT.
3103/TMKOB, b. E.
CHUHU/IBIIMKOB. .

Cucremsl
Karary/JbTUPOBaHUs
paket: CII6.BI'TY
"BOEHMEX" um. [I. ®.
YcrrHoBa, 2010 (9)
A. TI. Bonsckuii, B. M.
Kapun, B. H. Hukonaes.
. Kocmogpom: M.
Boenu3zgat, 1977 (10)
Bb. A. Xpamos, C. A.
fkoBneB. . 3eHUTHBIE

15
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pakeTHble cucteMsbl C-
300: CII6.BI'TY
"BOEHMEX" um. [I. ®.
YctrHoga, 2012 (3)

Wrtoro no pasgeny 4

15

Paspgen 5. IIlaxTHbIE MyCKOBbIE YCTaHOBKH.

N3yuenue o611iero yCTpPOMCTBA [IaXTHBIX ITYCKOBBIX yCTaHOBOK
(IIIITY) ¥ OCHOBHBIX TpeOOBaHMI K HUM. 3HAKOMCTRBO C ITOHSITHEM
sanmiéaHocty LITTY ot Bcex nmopaxaromux (HakTopoB siZiepHOTO
B3pbIBa. V3yueHre pa3/MuHbIX KOHCTPYKTUBHBIX CXeM MCITOJIHEHUS
IaXTHBIX CTBOJIOB, 3aLUTHBIX YCTPOMCTB (CABWKHAs, OPOCKOBas U
TOBOPOTHAs KPBIIIN) U CUCTEMbI aMOPTU3aLvX pakeThl B LIITTY.
N3yuenue BepTHKaabHOM U TOPHU30HTAIBHON CcCTeMa
aMOPTH3AaLIMH, UX COCTABa, TUTIOBBIX KOHCTPYKIMHA U pabounx
XapaKTepUCTUK YIPYTUX U 1eMII(UPYIOLINX /IEMEHTOB..

B. T Hon6enkos, C. M.
HyauvH. . 3aujuTHeie
YCTPOMCTBA MTyCKOBBIX
ycranoBok: CII6.BI'TY
"BOEHMEX" um. []. ®.
YctuHora, 2021
(1.2.34)

HO. A. Kpyrnos, b. A.
Xpamog, O. H. KabaHoB.
. Cucremsl
yAapOBUOPO3aIUTHI
pakeT, arnrnaparyphbl U
0bopy/oBaHUS:
CII6.BI'TY
"BOEHMEX" um. []. ®.
YctrHOBa, 2010 (2)
10. A. Kpyrnos, B. I1.
3103/IMKOB, b. E.
CUHUIBILIMKOB. . Pacuér
JUHAMUYECKUX U
ra3oruipofrHaMuue CKUx
TPOL[eCCOB B TIPUBOJAX
noAbEéMa C ra3oBbIM
AKKyMYJISITOPOM:
CII6.BI'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2005 (5.6)
1O. A. Kpyrnos, B. I1.
3103/TMKOB, b. E.
CHUHUJIBIIMKOB. .
Cucremsl
KaTary/IbTHPOBaHHUSI
paket: CII6.BI'TY
"BOEHMEX" um. []. ®.
YctuHoBa, 2010 (5.)

10

Wroro no pasgeny 5

10

Pa3nen 6. HO]I[BI/I)KHBIE PdKeTHbI€ KOMIIJIEKCHI CTPATErHY€CKOro Ha3Hd4eHusl.

N3yueHne pa3sHOBUHOCTH ITO/[BXKHBIX PAKeTHBIX KOMILIEKCOB
CTpaTeruueckoro Ha3HaueHUs U COCTaBa TEXHOJOTMUeCKOro
000py/10BaHMsI TTYCKOBOM YCTaHOBKH, BXOAAIINX B HUX.. VI3yueHue
MyTH 00ecrieueHus )XUBYUECTH MOJBH)KHBIX PAaKETHBIX KOMIUIEKCOB

b. A. Xpamos, C. A.
SIKoBneB. . 3eHUTHBIE
pakeTHble cucTeMbl C-

300: CII6.BI'TY
"BOEHMEX" um. [I. ®.
YctrHOBa, 2012 (3)
b. A. XpamoB. . OCHOBBI
Teopuu 1
MPOEKTUPOBaHUS

YCTPOMCTB U CUCTEM

6oeBoro

’KeJ1e3HOJJ0PO’KHOT 0
PakeTHOro KOMILJIeKCa:

CII6.BI'TY
"BOEHMEX" um. [. ®.

YctuHoBa, 2005 (1.2.3.4)

10

Wrtoro no pasgeny 6

10

Paspen 7. TexHuueckKne CHCTeMbI 00eBBIX PAKeTHBIX KOMILIEKCOB.

M3yueHue cocTaBa CUCTeM, 00eCTeUHBaIOIMX HEOOXOAUMbIe

16

b. A. Xpamos. . OCHOB])I|

10
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YCJIOBUS [/I1 COXPaHHOCTU PakKeThl, CUCTEM U amnmaparypsl [1Y B
nipotiecce OOEBOTO [IeKypPCTBA, MTYCK PAKeThI U >)KU3HEesITeTbHOCTH
JIMYHOTO COCTaBa, a TAaK)Ke MPeIbsBIseMbIX K HUIM TpeboBaHUM.

TEeOpUHr U
MPOEKTUPOBAHUS
YCTPOMCTB U CUCTEM
60eBoro
JKeJ1e3HOJOPOXKHOI0
pPaKeTHOT'O KOMILJIeKca:
CII6.BI'TY
"BOEHMEX" um. [I. ®.
YctunoBa, 2005 (5)
b. A. Xpamos, C. A.
SIkoBneB. 3eHUTHBIE
pakeTHble cucteMbl C-
300: CII6.BI'TY
"BOEHMEX" um. [1. ®.
YctrHoBa, 2012 (3)

Wroro no pasgeny 7 10
Pa3pen 8. . PakeTHO-KOCMUUYeCKHIT KOMILIEKC.
A. TI. Bonbckuii, B. M.
Kapun, B. H. Hukonaes.
. Kocmogpom: M.
Boenusgar, 1977 (2.5.8)
B. A. KepHoxuukuii, M.
H. OxounHCKuil. .
PakeTHas TexHMKa U
KOCMOHAaBTHKa:
3HAKOMCTBO CO ITOHSITUEM PaKeTHO - KOCMUUeCKOro KOMILIeKca 1 CII6.BI'TY
€r0 CTPYKTYPOM, PaKeTHO - KOCMHUeCKO# crcteMoit 1 eé coctaoM | "BOEHMEX" um. /1. ®.
(pakeToii-HOCHUTE/IEM, KOCMUYECKHM 00BEKTOM 1 PaKeTHBLIM YctrHOBa, 2002 (1,2,3.) 10
TOIJINBOM). V3yueHre cocTaBa ClieljuaasHOoro TexHosnorndyeckoro u| 1O. A. Kpymios, B. I1.
ob11eTeXHUUECKOro 000pyA0BaHKsl KOCMOZPOMA. 3103/IMKOB, b. E.
CHHUJIBIIUKOB. .
[IpoekTrpoBaHue
KOCMOJPOMOB
OKEeaHCKOro
0a3upoBaHus:
CII6.BITY
"BOEHMEX" um. []. ®.
YcruHoga, 2007 (4.)
Wroro no pasgeny 8 10
Pa3pen 9. Texunueckas Mo3UI{Usi pAKeTHOI0 ¥ PaKeTHO-KOCMHYeCKOro KoOMILIeKca.
A. TI. Bonbckuii, B. M.
N3yueHne cocTaBa TeXHUUECKOH MO3UIMM U HAXO/AIIUX Ha eé KapuH, B. H. Hukonaes.
TEepPPUTOPHU KOMILIEKCaA ClieLMaabHbIX COOPY’KEHUH, CllelhaaIbHOro . Kocmogpom: M.:
TEXHOJIOTUUECKOTO U 00ITIeTeXHUUeCKoro obopyoBanus. M3yuenvie| Boenuszart, 1977 (9)
COCTaBa, KaccuuKaLys ¥ TUIIOBBIX KOHCTPYKLUKA CPeJiCTB 1O. A. Kpyrnos, B. I1.
TPaHCIIOPTUPOBKU paKeT-HOCHTe/Iel U KOCMUUYEeCKUX anraparoB 3103/IMKOB, b. E.
N3yueHne TUMIOBBIX KOHCTPYKLIUM TOABEMHO - Tleperpy3ouHoe 1 CHHUJIBIIUKOB. . 15
CTBIKOBOUHO-MOHTaXHOe 00opyzoBanue. V3yuenue criocoba IIpoekTrpoBanue
COOpKY pakeThl - HOCUTEJIST U KOCMUYECKOT0 arapara v TUMOBbIX KOCMOJPOMOB
KOHCTPYKLMI MOHT&KHO-UCIBITATeILHOTO Kopryca. M3yueHue OKEeaHCKOro
TUTIOBOM KOHCTPYKL[MM 3allpaBoyHasi CTaHL[MM U COCTaBa eé 0a3upoBaHus:
000py/I0BaHMSs1, a TaKXKe TEXHOJIOTHU 3alTPaBKH KOCMUYECKUX CII6.BI'TY
arrmnaparos. "BOEHMEX" um. [I. ®.
Yctunoga, 2007 (10)
Uroro no pa3geny 9 15
Paspen 10. CrapToBas no3unusi pakeTHO-KOCMHY€eCKOro KOMILIeKca.
W3yueHne cocTaBa COOPY)KeHHWH, BK/TFOUast KOMaH/[HBIM ITyHKT, U A. I1. Bonsckuit, B. M. 11

CTeI[UaTbHOTO 000PY/I0BAHUS, PACTIONIOKEHHOTO Ha CTAPTOBON
no3uruy. V3yyeHre TUTTOBBIX KOHCTPYKTUBHBIE CXeM
yCTaHOBOYHOTO 000DPY/I0BaHMSI, TTYCKOBBIX CUCTEM, MyCKOBBIX
COOPY>KEeHUH U CPefICTB 00CTy)KUBaHUsI PAKETBI-HOCUTEIS U

KOCMHUUECKOI'O aririapara.

17

Kapun, B. H. Hukonaes.
. Kocmogpom: M.:
Boenuzpgat, 1977 (10)
1O. A. Kpyrnos, B. I1.
3103/1MKOB, b. E.

30181




CYHWIBILUKOB. .
IIpoekTrpoBaHue
KOCMOZIPOMOB
OKeaHCKOT0
0a3upoBaHUs:
CII6.BI'TY
"BOEHMEX" um. [1. ®.
YctuHoga, 2007 (6.)

Wroro no pasgeny 10

11

Pa3pen 11. 3anpaBouHoe 000pyAOBaHHeE.

W3yueHue cocTaBa U Kl1acCU(UKAIMHK 3arIPaBOYHOTO
o0opy0BaHusl, a TaK’Ke OCHOBHBIX TpeOOBaHMI K HeMy. V3yueHue
Y aHa/13 CrocobOB 3arpaBKy, UX MPUHLIMIMHAAIBHBIX CXeM
Croco00B /103UpoBaHusl. V3yueHre cXeMbl oJjauu B 6aku pakeThl-
HOCHTeJIsI )KUIKOTO BOZI0pO/ia, mpobsieM 6e30macHOCTH Ipy paboTe
U CXeMbl HeHTpain3aliii 0CTaTKOB KOMITOHEHTOB TOTIIMBA U TIAPOB
13 [peHa’KHOU CUCTeMbI

1O. A. Kpyrnos, B. I1.
3103/IMKOB, b. E.
CHHW/IBIIUKOB. .
[TIpoekTrpoBanue

KOCMOJPOMOB
OKEeaHCKOro
0a3upoBaHus:
CII6.BI'TY
"BOEHMEX" nm. []. ®.
YctuHoBa, 2007 (7.8)
A. TI. Bonsckuii, B. M.
Kapun, B. H. Hukonaes.
. Kocmogpom: M.:
Boenusgar, 1977 (6)
B. I'. Manuxkos, C. ®.
Komucapuk, A. M.

Kopotkos. . HazemHoe

obopyZioBaHUe PAKeT:

M.: Boenusgar, 1971 (5)

10

Nroro no pa3zpeny 11

10

Paspgen 12. CucremMa ra3ocHa0XeHHs.

N3yueHue ocobeHHOCTel cUCTeMBbI Ta3030CHabKeHMsI, CIIOCOO0B
OUMCTKY T'a30B OT MexaHUuUeCKUX IpuMeceit 1 Maca. M3yueHue
000pyZOBaHUS [IjIs 3aIPABKY PAKET - HOCUTEJIEN U KOCMUYeCKUX
arraparoB CKaThIMHU ra3aMu, a TaKXKe CXeMbl 3aripaBKX PaKeThl -
HOCHTeJSI CKaThbIMU Ta3aMHU.

A. T1. Bonbckuii, B. M.
Kapun, B. H. Hukonaes.
. Kocmogpom: M.:
Boenusgar, 1977 (9)
1O. A. Kpyrnos, B. I1.
3103/IMKOB, b. E.
CHUHU/IBIIUKOB. .
ITpoekTupoBaHue
KOCMO/ZIDOMOB
OKeaHCKOro
0a3upoBaHys:
CII6.BI'TY
"BOEHMEX" um. [I. ®.

YcruHoBa, 2007 (10)

10

Wroro no pasgeny 12

10

18
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI IIPOEKTIPOBAHNSI PAKETHBIX 1 PAKETHO-KOCMUNYECKUX KOMIIVZIEKCOB

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTUYecKas paborta

*  BOINPOCHI AJIs1 TEKYIIIETO KOHTPO/IS;

e BONPOCHI K ArpepeHIIIPOBaHHOMY 3aueTy;
e BOIPOCHI K 3K3aMeHY;

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 - aTTecTarysl.

Bonpocs! s TeKyiero KOHTpoJist

Bompochl /7151 TEKYITero KOHTPOJIsl yCBOEHHsT yueOHOro MaTeprasa COOTBETCTBYIOT TEMAaTUKU Pa3fiesioB.
Pesynbrarsl TeKyiero KOHTPOJISL CYMTAOTC NOA0KUTETbHBIMU TIPU 60% - 70% npaBu/IbHBIX OTBETax Ha
BOIIPOCHI.
[Tepeuennb BOTIPOCOB /i1 TEKYIL|ETO KOHTPOJIS TipeficTasied B Y MK IUCLUIIIMHBL.

Bonpocs! k guddepeHupoBaHHOMY 3a4eTy
[Tepeuens OuneToB K AudQepeHIUpOBaHHOMY 3aueTy rnpefctasieH B YMK AucCLUNIMHEL

Bompocsl K 3K3aMeHy
[TepeueHb 3K3aMeHAIMOHHBIX OMIETOB BXOAUT B cOCTaB Y MK AMCIUIUTHHEL

JuddepennupoBaHHbIii 3a4eT
K muddepenuipoBaHHOMY 3a4yeTy 10 JUCLMIVIMHE CTYAEHT JOIyCKaeTCsl, eC/Id eMY BbICTaB/IeHbI
3aueThl 110 BceM paboTaM JAaHHOM AVCLIUIIMHEL, BK/IIOYas JUarHOCTHYeCKHe.
Bo Bpemsi mprieMa guddepeHIMPOBAaHHOTO 3a4eTa YPOBeHb YUeOHBIX [JOCTH)KEHUH CTyZ|eHTa IPY 0CBOEHUH
JUCLIMTTMHBI OLleHWBaeTcs B Oecefie ¢ HUM ¥ Andd. 3a4eT BLICTABSETCS TIPU:
OLleHKa — He 3a4TeHO Npyu MeHee 50% MpaBU/IbHBIX OTBETaX Ha BOMPOCHI;
OLIeHKa — 3auTeHO-y0B/1eTBOpUTenbHO IpU 50% - 70% npaBUIbHBIX OTBETAX Ha BOIPOCHI;
oLleHKa — 3auTeHo-xopowo npu 70% - 90% npaBuIbHBIX OTBETaX Ha BOIPOCHI;
OLleHKa — 3auTeHO0-0T/IMYHO 11py 90% - 100% npaBU/IbHBIX OTBETax Ha BOIIPOCHL.
Komrmnekr 6unetoB K gudd. 3auety npeacrasied B YMK gucuyrigHel.

JK3aMeH
K 3K3aMeHy CTy/IEHT ZI0MyCKAeTCs, eC/IM eMY BbICTaB/IEHbI 3aU€ThI 10 BCeM J1abopaTopHbIM paboTam
JIaHHOM YCLUITUHEIL.
Bo BpeMsi 5K3aMeHa, KOTOPBIi MTPOBOAMIICS 110 SK3aMeHal[MOHHbIM OvieTaM, YPOBeHb YueOHBIX 10 CTYKeHUH
CTYZAeHTa MPY 0CBOEHUM AUCLUTIIMHEBI OL[eHWBaeTcsi B Oecefie ¢ HUM.
YpoBeHb 3HaHUI CTy€HTA OLIEHUBAETCS TIOIHOTON OTBeTa Kak Ha BOTIPOCHI B 9K3aMeHAIl[MOHHOM OUsIeTe, Tak U
Ha JIOTIOJIHUTE/IbHbIe TeOpeTUUeCKUe BOMPOCHI M0 AaHHOM AucuuriuHe. [1pu sTom:
OLIeHKa — HEeYZI0B/IeTBOPUTENIBHO NpU MeHee 50% TNpaBU/IbHBIX OTBETax Ha BONPOCHI;
OLleHKa — yzAoBJieTBopuTenbHO Mpy 50% - 70% mpaBUIbHBIX OTBeTax Ha BOMPOCEHL;
oreHKa — xopotuo rnpu 70% - 90% npaBUIbHBIX OTBeTax Ha BOIIPOCH];
orleHKa — ovI4HO pu 90% - 100% mnpaBWIBHBIX OTBETax Ha BOIIPOCHL.
KoMI1/1eKT 9K3aMeHal[MOHHLIX OMIeTOB BXOJUT B cocTaB YMK IUCIUTIIMHEL
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Bonpocs! a4 Tekyiero
KOHTPOJIS,
3 6 Paspen 1. . Boepbie 8 4 4 0 4 5 Bormpockr K
PaKeTHbIe KOMILIEKChI. (depeHIPOBAHHOMY
3aueTy
Paspen 2. IlyckoBbie Borp OileﬁJ;izzKymeFO
3| 6 ﬁiﬁ?:::ﬂﬁpcmm 321212 0 | 20 10 Bonpock! K
paKeTL. AH(b(bEpG;—Ia]iI;IE;)BaHHOMy
Pazpgen 3. IlyckoBbie BOHPO?{];IH'ZE;;EKYMGFO
3 | g yerawopruc 12 4|4/ 0 | 8 10 Bompocs K
BePTHKA/IbHBIM CTapTOM o T ——
paKeTsbl. sauety
Paspen 4. 3eHuTHbIC Bonpogg;g;;zxymero
3 | g |MYCKOBDLIE YCTAHOBKH C 2101 6 | 6 | 0o | 15 10 Bompock K
Be€PTHKA/ILHBIM CTAPTOM (depeHIPOBAHHOMY
PaKeThl. savety
Bonpock! a4 Tekylero
KOHTPOJISA,
3 | g [Pasaens.Illaxtuere 35 | 25| 8 | 17 | 10 10 Bonpock! K
MYCKOBbI€ YCTaHOBKH.
nubbepeHIIPOBaHHOMY
3a4eTy
Bcero 3a 6 cemecTp 108 | 51 | 34 17 57 45
Pa3pesn 6. IlogBrKkHBIE BOMpOCH /U1 TEKyIIETo
4 - |PAKETHbIE KOMIL/IEKCEI 12 ’ ’ 0 10 5 KOHTpONS,
CTPATErutecKoro Bomnpock! K 3K3aMeHy
Ha3HaYeHHUsl.
Pa3pen 7. Texanueckue Borpocs! a1 Tekylero
4 7 |cucTembl 00eBBIX 29 | 19 2 17 10 10 KOHTPOJIS,
PaKeTHBIX KOMIL/IEKCOB. Bomnpocel K 3K3ameHy
) Borpocs! a1 TeKylero
4 | 7 [Paspen8..Paxerro 14 4| 4| 0 | 10 5 KOHTDOJIS,
KOCMHYeCKUH KOMIL/IEKC. BONpOCs! K JK3AMEHy
Eg:ﬁe:lz' rl;z(:::;if:(;ﬂ Boripocs! A5t Tekyiiiero
4 7 1A p 23 8 8 0 15 5 KOHTPOJIS,
PaKeTHO-KOCMHYeCKOro BOMDOCH K SK3aMEH
KOMILIEKCa. P y
Pa3zgen 10. CtapToBas Bornpocs! a5t Tekyiero
4 7 |mo3uius pakeTrHo- 17 6 6 0 11 5 KOHTPOJIfA,
KOCMHYECKOro KOMILJIeKCa. Bomnpockl K 3K3amMeHy
Bormpocs! a1 Tekylero
4 | 7 Egjﬂenofgzgpa““““"e 34 | 24| 7 | 17 | 10 5 KOHTpOJS,
PYA ) Bonpoces! K 3K3ameHy
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Pa3pen 12. Cucrema

Borpocs! a1 TeKylero

7 13 3 3 0 10 10 KOHTPOJIS,
ra3ocHadxeHus.
Bormpocs! K 3K3aMeny
Pa3zgen 13. KomanjgHo- Bonpocs! A/1s Tekyliero
7 |M3MepuTeNBHBIN 1 1 1 0 0 5 KOHTPOJIS,
KOMIL/IEKC. Boripocsl K 3K3aMeHy
Paszpgen 14. ITouckoBo- Boripocet A7z Tekyero
7 .. 1 1 1 0 0 5 KOHTPOJIS,
cracaTre/IbHbIN KOMILIEKC.
Bormpocs! K 3k3aMeny
Bcero 3a 7 cemectp 144 | 68 | 34 34 76 55
Bcero no AucIuIinHe 252 | 119 | 68 51 133 100
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Onenounbie MaTrepuansbl no gucuumiudie OCHOBBI ITIPOEKTUPOBAHUSA PAKETHBIX 1
PAKETHO-KOCMHNYECKHNX KOMIIVIEKCOB

ITK-1 - Cnoco6en ucnoabzoeamb CALS-mexHosn02uu u onpedesissmb @HewHUli 001Uk uzdeaut,
paspabambieamsb cocmae u 006eMHO-MACCOBble XAPAKMePUCMUKU CUCTMeM, MeXAHU3MO8 U azpezamos,
8X0051UX 8 PAKeMHBIU U/IU PAKeMHO-KOCMUYeCKULl KOMN/1eKC

Ne 1 TIpouuTaiiTe TeKCT, BeIOepUTe MPAaBUIbHBIN OTBET U 3aMMIIMTE apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Kaxkoi1 MexaHr3M B 3eHUTHOM IycKoBo# ycraHoBKe C-300 ycTaHaBnvBaeTcsi Ha miardopme?
1. MexaHU3M pacKperieHUs

2. orpaHuuKXTe b TlepeMelleHUI

3. JIOMKpaThl

4. KperuieHHe Kayuaroleics 4acTH 10 MOXOAHOMY
Ne 2 TIpouwuTaiiTe TEKCT U 3allMIINTe Pa3BepPHYThI 000CHOBAHHBIA OTBET
Yro npecTaBsieT coboli maxTHas IyCKOBasi yCTaHOBKA?
Ne 3 TIpouuTaiiTe TEKCT U 3allMIINTe Pa3BepPHYThI 000CHOBAHHBIM OTBET
ITo kakoMy MapameTpy OLleHHUBaeTCsl YpoBeHb 3atuieHHocty LIITY?
Ne 4 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
CooTHecuTe TpymIy TpeOoBaHUH, TipebsaBasieMbIX K BPK 1 KOHKpeTHbIe TpeboBaHUsI

A. macca v rabapHThI 3aITyCKaeMoi pakeThl U camoii I1Y,

1.  TexHuko- TOJIO>KEHUE 1IeHTPa MacChl U3/le/vs, Haua/lbHbIe YCJIOBUS CTapTa,

3KOHOMHUUECKUe ycToWuMBOCTE ITY MpH Moxofie U CTpesibbe, MaHEBPEHHOCTh

TpeboBaHuUs MOZABWKHLIX ITY, Bpemst ieperoza I1Y 13 MOXOAHOTO MOJIOKEHHST B
0oeBoe

B. YCTOI‘/JI"II/IBOCTI: K KJTMMdTH4eCKHUM BOBAefICTBHHM (K BBICOKHWM H
HU3KUM TeMIlepaTypaM, K Pe3KHUM KoJIeOaHUIM TeMIlepaTyphl, K

2. MOBBIIIEHHON BIQXKHOCTH U 3aMbUTEHHOCTH), TIPOCTOTA U

OKCITyaTaljMoHHbIe 0e30MacHOCTh IKCILTyaTal[|uH, yI00CTBO pa300pKH, 3aMeHBI Y3/I0B U

TpeboBaHus cOOpKY arperaToB B TIOJIEBBIX YCJIOBUSIX, HATTMUKE Ty OMUPYIOINX
TIPUBO/IOB, 3aMaCHBIX Y3/I0B, fieTaiel, UHCTPyMEHTOB U
nprcnoco0sieHuni.

C. KOM{QOpPTHBIM MUKPOK/IMMAT [ijist 00€BOro pacuéra, OCBellleHue,
OKpacKy CTeH U MyJIbTOB, yA00CTBO 00CTY>KUBAHUS, MUHUMAJTbHbIE
IIyMBI, 3aIUTy 60eBOro pacuéra OT BUOpAIUU U PaZIMAIIMOHHOTO
BO371€MCTBUsI, paljiOHa/IbHbIe HAarPy3KH Ha OJHOTO OIepaTopa I1o
YKMC/Ty OMeparyii 3a OfIVH UKJI C YUeTOM TpeOOBaHUH,
yCTaHOB/IEHHBIX BOEHHBIMA HOPMAaTUBHBIMU JOKYMEHTaMU

3.  VnxeHepHo-
TIICUXO0JIOTUYeCcKye
TpeboBaHus

D. mpocToTa ¥ TeXHOJOTMYHOCTb KOHCTPYKLMHY, YHU(DUKALIWS
Y3J10B U JleTajleld, IpeeMCTBeHHOCTh, BO3MOXXHOCTb TIOTOUHOTI'O
MeTo/ia TIPOM3BO/ICTBA, OTeueCTBeHHast ChipbeBasi 0a3a, MUHHUMaJIbHas
CTOMMOCTb

4.  TexHuKo-
KOHOMMYECKHe
TpeboBaHUS

Ne 5 IIpouMTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE

Hwke nipyBe/ieHbI OTIpe/iesieH s, COOTBETCTBYIOLIME TIOHITHSIM U3 00/1acTH KojiebaHWi cUcTeM U
JVUHAMHKW KOHCTPYKIWA. [ToCcTaBbTe B COOTBETCTBUE OTPE/IeIEHUSIM U3 MPABOTO CTO/OI[A MOHSATHS U3
JIEBOTO:

A. COBOKYIHOCTb O0€BBIX paKeT, IyCKOBbIX ycTaHOBOK (ITY),

1. Boesoii
HAa3eMHOTr0 000pY/I0BaHUSI C TEXHUUECKUMU CHCTEMaMHU, Cpe/ICTBAMHU

PaKeTHBIM

KOMILIEKC yTIpaB/IeHUs U 00CTY>KHUBAOILET0 ero repcoHaa, 00eCcreurBaroIero
BBITIO/THEHWE OOeBbIX 3a7iau

2. B. HeorpaHuWyeHHasl JaJbHOCTb CTPeJbObI, OO/bIIast MOITHOCTh
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Ne 6

Ne 7

Ne 8

Ne 9

IocTonHCcTBa 00eBbIX UacTel, O0/bINAs CKOPOCThH MOJETA OOEBBIX PAKeT,
BFPK YHUBEPCa/lbHOCTh, MaJible MepPerpy3ku 60eBoil pakeThl (BO3MOXKHOCTD
YCTaHOBKM Ha HUX BBICOKOTOUHOM armaparypsbl)

C. BBICOKAast CTOUMOCTh, CJIOKHOCTh 1 OO/BIIIME Pa3Mephl,
3. yA3BUMOCTh CTaroHapHbIX BPK, Manas a3 dekTuBHOCTH py 60phbe ¢
Hepocrarku BPK Hu3Konetdmymm LiesiiMu, masasi CKOpOCTPeIbHOCTh, CUIOBOE,
TEeIJIOBOe M XMMHUUEeCKOe BO3/|eIICTBHe Ta30BOi CTPyU

D. o6ecrieunBarOT TOYHYH YCTAHOBKY pakeThl Ha ITY c 1ie/ibio

4.  Pukcaropsl N
COBMelLLleHUs eé 3/IeKTPUUeCKUX KOHTAKTOB C KOHTaKTaMH Ha 1Y

E. obecneyenue mycka u3fienvis € 3a/JaHHON CKOPOCTBIO Ge3yapHoro
CXOfla C HarpaB/IsIIoIIMX, HaBeJleHHbIX Ha OTpeZie/ieHHbIN yroJ.

F.  ynepkaHue pakeThl U PUIaHUS

ell Haya/IbHOTO TIOJIOXKEeHUSI B TIPOCTPAHCTBE, a TAKXKe [JIsl CO31aHUs
CUJIBI

(dhopcHUpoBaHUs TATW PaKeTHBIX JBUraTesieit

G. B€/IMUMHA HECOBIIAA€HWA BEKTOPA TATU ABUraTe/IA C OCbHO DAKEThI

[pouuTaiiTe TEKCT M YCTAHOBUTE TOC/IE/I0BATEbHOCTD
PaccrapbTe B MpaBWILHOM TOC/IE/IOBATEIEHOCTH COOBITHS B MPOL[eCCe MUHOMETHOTO ctapTta u3 IIITY.

1 — HaxoxaeHue pakeTsl B IIITTY B cOCTOSHUY MOTHOM O0ETOTOBHOCTH,
2 — otkpbITHe Kpbitky ITTY, cpabareiBanue TTA la,
3 — 3arosiHeHMe Ta3amu [TAJa oObema 1o/ Io/[IOHOM M Hauajio IBKEeHHs] PaKeThl U3 KOHTeHHeDa,

4 — BbIBe/leHUe pPAKeThl U3 KOHTeliHepa, packyrnopka rasos [1A/la, otBegenue noagonHa [TA/la B
CTOpPOHY,

5 — 3aMycK JJBUTaTe/IbHOM YCTaHOBKU PaKeThl.
[IpounTaiiTe TEKCT U yCTaHOBUTE TOC/e[J0BaTeIbHOCTD

PaccraBbTe B IpaBU/IBHOM 110C/I€/[0BaTe/IbHOCTH 10 X0y /IBIDKEHUsI BaroHbl, BXO/II{1e B COCTaB
BXXPK.

1 — cuenka TeIyIOBO30B M BarOH-LIUCTePHA C 3aracaMy roproue-CMa304yHbIX MaTeprasos;
2 — BaroH yIipaBJ/ieHUsI IyCKOBOM CeKL1Y;

4 — BaroH-I1Y, Bcriomorarte/ibHbIM BaroH M MyHKT yTIpaB/IeHws,

5 — y3en CBs3M, 3/1eKTPOCTaHLMs U BarOH aBTOHOMHOTO 3ariaca;

6 — BaroH-pecTopaH, BaroH o(rI[epCKOro COCTaBa, BaroH PsifIOBOT0 COCTaBa;

7 — TeIjiIoBo3

HPOQHTaﬁTe TeKCT, BbIGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alMTUIIINUTE apTYMEHTHI, OﬁOCHOBbIBaIOLL[I/Ie BLI60p
OTBETOB

Kakue ¢yHkimum Hanpassiroux [1Y ¢ HaK/IOHHBIM CTaPTOM €CTh He3aBUCHMO OT MX KOHCTPYKIVH?

1. npyuaaHre OCHU PaKeThbl 3aJldHHOT'O YCTOI‘/JI‘—II/IBOFO TMOJI0KE€HM B IIPOCTPAHCTBE BIVIOTE 0 MOMEHTA
CXO4a PaKeThl;

2. obecrieyeHHre CX0fla pakeThl C 3aJaHHBIMH Haua/IbHBIMU TTapaMeTpamMH (CKOPOCTh CXOAia; YIJIbI,
OTIpe/ie/ISTFOLIf|e TIOI0KEeHHe PAKeTHI; YIJIOBbIe CKOPOCTH M YCKOPEHHS paKeThl OTHOCUTEILHO IIeHTpa
WHEpIMK) U o0ecrieueHre Ge3y1apHOro CX07la PAKEThI;

3. KperieHre 3JIEKTPUUYEeCKUX U TOTIJIMBHBIX KOMMy'HI/IKaL[I/Iﬁ A1 obecrneueHus CTapTa u3aeina

4. CHWKeHUe Harpy30K Ha OMOpsI (JOMKPAThI) ITyCKOBOUW yCTaHOBKU /10 AOIYCTUMbIX 3HAYEHUM

HPOQHTaﬁTe TeKCT, B])I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3alTUIIINTE apTYMEHTHI, O6OCHOBLIBaIOLL]I/Ie Bb160p
OTBETOB

Uem xapakTepu3syeTcs 3allyiéHHOoCTh arperatoB bXKPK ripu siiepHoM Bo3zeicTBUU?
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1. yCTOWYMBOCTBIO arperaTtoB OT ONPOKU/IbIBAHUS [PY BO3JEMCTBUU BO3AYIIHOW yAPHOM BOJHBI

2. CTOWKOCTBIO CHCTEM, arapaTyphbl, TEXHOJIOTHUECKOTO 000PYA0BaHKSs, a TAK)Ke CAMHX arperaTtoB OT
MeXaHUUeCKOro, paIualjMOHHOTo Bo3eicTBusi 1 DMU nipu siiepHOM B3phIBe.

3. TEXHUKO-9KOHOMUYECKMMU TPeOOBAaHUAMMU K U3/IEJTHIO
4. KoIMueCTBOM BaroHOB B 60eBoii 30He BXKPK;

5. Ha/IMUreM yCTPOMCTBA Pa3MbIKaHUsI KOHTAaKTHOM CeTH.

Ne 10 ITpounTaiiTe TeKCT, BeIOepuTe MpaBUIbHBIE OTBETHI M 3alMIINTE apTyMEeHThI, 000CHOBBIBAIOIL{ME BEIOOD
OTBETOB

KakyMy ObIBalOT HaIpap/IsIOLKEe PeibCOBOro Tura B ITY ¢ HAaK/IOHHBIM CTapTOM?
1. U - obpa3Hble
2. T — obpa3Hble
3. W- ob6pa3sHble

4. 7 — obpa3sHbie
Ne 11 TTIpouuTaiiTe TEKCT, BBIOEPUTE MPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BHIOOD
oTBeTa

Kakot#i T Hy/eBbIX ycTaHOBUTe/Iel UCII0/b3yeTCsl B TOPU30HTAIbHOM CHCTeMe aMOpTH3aLui
COBpPEMEHHbBIX IIaXTHBIX ITyCKOBBIX YCTAHOBKAaX:

1. c ucrosb30BaHUEM BHHTOBBIX TMPY>XHH
2. C CM0/1b30BaHUEM TapeJibuaThbIX ITPY>XWH
3. C MCII0/Ib30BaHEeM THEBMAaTUKU

4. c UCI0JIb30BaHUEM TOPCHOHOB

Ne 12 TTIpouuTaiiTe TEKCT, BBIOEPUTE MPABUILHBIN OTBET U 3aMUIIIKTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD
oTBeTa

YTo He BXOAWT B COCTaB TEXHOIOTMUECKOT0 000pyn0BaHuUs, pa3MellleHHoro B BaroHe — ITY BXKPK:
1. npubopHas rardopma

2. IpUBOJ, OTKPBIBAaHWS KPBIIIM BaroHa [1Y

3. pasrpysKatolliee yCTPOICTBO

4. cuctema 3dKOpauyMBdHWA U OTBOJa KOHTAaKTHOM CeTH
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