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
KOMBHMHUWUPOBAHHBIE IBUT'ATEJIN JIETATEJ/IBHBIX AIIIIAPATOB

HamnpasyieHnue/cnenaaibHOCTb 24.05.02 TIpoeKTHpPOBaHHE AaBHAI[HOHHBIX H PAKEeTHBIX JBUraTe/IeH
TOATOTOBKH
Crnenuanu3anusa/mpoguis/mporpaMmma ITpoeKTHpOBaHMe )XMJKOCTHBIX PAKeTHBIX JABHraTe/ el
MOJTOTOBKH
YpoBeHb BbICIIIEr0 00pa3oBaHUsA Cnenuanurer
®opma o0yueHHs OuHas
®dakynbTeT A PakeTHO-KOCMHYeCKOH TeXHUKH
Beinyckaroman Kadeapa A8 NIBUTATEJ/IN 1 SHEPT OY CTAHOBKMU JIETATEJ/IBHBIX
AIITTAPATOB
Kadeapa-pa3padorunk paboueit A8 NIBUTATEJ/IN 1 SHEPT OY CTAHOBKMU JIETATEJ/IBHBIX
NporpaMMabl AIITITAPATOB
a YACHI (1m0 Ha/MMuMI0 BU/I0B 3aHATHIA) o
B 9 ﬁ AYJUTOPHBIE 3AHATUA | CAMOCTOATEJ/IBHASA PABOTA B
O | © am
T | O =
o |SE| B = i X S _ 4 2
H  wEE| = 2s | S S o ===
O QO |OH | o < TS| M g Q HO | » O
& B |Ex| S| o =2 | 0F o = & =2 | XE
¢ | 2 22 F| 5 = |oE FE = = RE EE
S GEE 8 E EZEf 2 B : g5 28
= B || xgg M o o | & &
=¥ o) > O
5% 2 2E | 5 o | 9 | BE |E
s g & N =
T2 = = > 2 o | =
o % M < [~
o
5 9 3 108 34 17 0 17 74 0 0 74 9K3

Cankrt-ITetepOypr
20 r 22971



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
KOMBHMHUWUPOBAHHBIE IBUT'ATEJIN JIETATEJ/IBHBIX AIIIIAPATOB

HamnpasyieHnue/cnenaaibHOCTb 24.05.02 TIpoeKTHpPOBaHHE AaBHAI[HOHHBIX H PAKEeTHBIX JBUraTe/IeH
TOATOTOBKH
Crnenuanu3anusa/mpoguis/mporpaMmma ITpoeKTHpOBaHMe )XMJKOCTHBIX PAKeTHBIX JABHraTe/ el
MOJTOTOBKH
YpoBeHb BbICIIIEr0 00pa3oBaHUsA Cnenuanurer
®opma o0yueHHs OuHas
®dakynbTeT A PakeTHO-KOCMHYeCKOH TeXHUKH
Beinyckaroman Kadeapa A8 NIBUTATEJ/IN 1 SHEPT OY CTAHOBKMU JIETATEJ/IBHBIX
AIITTAPATOB
Kadeapa-pa3padorunk paboueit A8 NIBUTATEJ/IN 1 SHEPT OY CTAHOBKMU JIETATEJ/IBHBIX
NporpaMMabl AIITITAPATOB
a YACHI (1m0 Ha/MMuMI0 BU/I0B 3aHATHIA) o
B 9 ﬁ AYJUTOPHBIE 3AHATUA | CAMOCTOATEJ/IBHASA PABOTA B
O | © am
T | O =
o |SE| B = i X S _ 4 2
H  wEE| = 2s | S S o ===
O QO |OH | o < TS| M g Q HO | » O
& B |Ex| S| o =2 | 0F o = & =2 | XE
¢ | 2 22 F| 5 = |oE FE = = RE EE
S GEE 8 E EZEf 2 B : g5 28
= B || xgg M o o | & &
=¥ o) > O
5% 2 2E | 5 o | 9 | BE |E
s g & N =
T2 = = > 2 o | =
o % M < [~
o
5 9 3 108 34 17 0 17 74 0 0 74 9K3

Cankrt-ITetepOypr
20 r 22971

1 22971



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)

24.05.02 ITpoekTHpOBaHUe aBUALIMOHHLIX U PaKeTHBIX /BUraTe/iei
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A8 IBUTATEJIM 1 SHEPTOYCTAHOBKMU JIETATEJIBHBIX
ATITTAPATOB
CaBapoBckuii Anekcanip AjieKCaHAPOBUY, K.T.H., IOL[eHT

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpamMmel A8 IBUTATE/IU U SHEPT' OY CTAHOBKWU JIETATEJ/IBHBIX AITITAPATOB

3aBepytomuii kKadesapoii JleBuxuH A.A., K.T.H., JOLI.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A8 IBUT'ATEJ/IN 1 DOHEPI'OY CTAHOBKM JIETATEJ/IBHBIX AITITAPATOB

3aBeqyroiuii Kadezapoii JleBuxuH A.A., K.T.H., JO0L.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
KOMBHUHUWPOBAHHBIE ABUTI'ATE/IN JIETATE/IBHBIX AIIITIAPATOB

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:

I[ICK-6 — cnocoGHOCTh TPOBOAWTE TOMCK, CHUCTEMAaTH3UPOBaTh M AaHAIW3WPOBAaTh HMHGOPMALMIO 110
KOHCTPYKTUBHBIM U CXeMHBIM pellIeHUsIM CyIL[eCTBYIOIIell paKeTHO-KOCMUYeCKOM TeEXHUKHU U UX /1eMEHTOB

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

IICK-6
3HAHUA:
MeTOZ[0/IOTUM Pa3pabOTKU 3CKU3HOTO MpoeKTa KOMOMHMPOBAHHOIO peakTUBHOrO jBuraress JIA u ero

COCTaBHBIX 3/IEMEHTOB,;
MepCrieKTUBHbIX METOAUK MCC/IEA0BaHUA ITPOLIeCCOB B KOMGI/IHI/IPOBBHHOM P€aKTUBHOM [BUTIaTeJ/ie HA,

YMEHUA:
OCYIIIeCTB/IATh OL|eHKY 3((eKTUBHOCTH MPOL[ECCOB 1 COBEPILEHCTBAa KOHCTPYKLM KOMOMHHUPOBAHHOTO
peakTUBHOTO Asuraress JIA;

HABbIKU:
pacq'e'Ta OCHOBHBIX KOHCTPYKTHUBHBIX 3/IEMEHTOB KOM6I/IHI/IpOBaHHOFO PEaKTUBHOI'O JBUIraTeIA JIA.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucuinnmmaa KOMBMHUPOBAHHDBIE IBUT'ATE/IN JIETATE/TbHBIX AIIITAPATOB sBnsercs
JVCLIMTUTMHOW 00s13aTe/IbHOM YacTu 0/10Ka 1 mporpaMMbl IOATOTOBKY 110 HanpasieHuto 24.05.02
ITpoekmuposaHue aguayuoHHbIX U pakemHblx 0gu2amesetl.

Cg,qepmaHHe JUCLIUIUIMHBL ~ SBJSI€TCA  JIOTMYeCKUM npogosvkeHneMm aucuuiyimH:  OCHOBBI
YCTPOMCTBA 1 TEOPUN IBUT'ATEJ/IBHBIX YCTAHOBOK.

CopepXaHve AVCHUATIAHBI SIB/ISIETCS OCHOBOM [iisi ocBoeHwss auctumuivH: TTPEJAUIIIOMHASA
IMTPAKTUKA.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

e TICK-2 — CniocobeH pa3pabaTbIBaTh 3CKU3HBIN (TEXHUUECKHI) TIPOEKT (aBaHITPOEKT) TI0 CO3JaHHIO
(MozepHH3aLIMK) KUIKOCTHBIX paKeTHBIX JBUraTesieid U X COCTaBHBIX /1eMEHTOB

¢ [ICK-6 — CriocobeH NMpoBOAUTh MOMCK, CUCTEMATU3UPOBATh ¥ aHAJIM3UPOBATh MHHOPMALHIO T10
KOHCTPYKTUBHBIM M CXEMHBIM pellleHUsIM CYLLeCTBYIOLIel paKeTHO-KOCMUYeCKOW TeEXHHUKU U UX
5/1eMeHTOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

JIeKuuu

IlpakTHyeckue
3aHATHS

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

IICK-6

Paspen 1. Beegienue B qucuuninHy. Kom61HHpoBaHHble peakTuBHble apurarent (KP) —
epCreKTHBHOE Harpas/ieHHe B COBPEMeHHOM pakeTocTpoeHnu. O6nactu npumenenust KPII.
TpeGoBaHHs K peXKUMaM I10/1€Ta U KOHCTPYKTHBHOMY OO/IMKY peaKTHBHBIX IBUTaTe/ el
cu1oBbIX ycraHoBOK (CY) setatenbHbIX anmapartos (JIA). VicxogHble 6a30Bble ABUraTesn Anst
KOMOHHHMPOBaHHBIX CUJIOBBIX ycTaHoBoK (KCY) JIA. Kiaccudukarys KOMOHHIPOBaHHBIX
PeaKTUBHbIX ABUratesieil. O6Ij1e NPUHLIUIL! pacyéTa apamMeTpoB pabouero mporecca i
XapaKTepUCTHK Apuraresst st KCY.

14

10

Paspen 2. TypGonpsivoroussie gBurarenu. TypOopeakTHBHbIN 1 MPSIMOTOUHbINA KOHTYPBI,
KOHCTPYKTHBHbIE CXeMbl: C Napasiie/lbHbIM U TaH/eMHBIM PacrooKeHHeM KOHTYPOB,
9)KeKTOpPHOTro THMa. Vcrons3yeMsle TOM/MBA, OJHOTOIUIMBHBIE U /IBYXTOTUIMBHBIE
TypborpsimoToutble Asuraresu (TTIMT). Ocobennoctu napamerpos TPA® u TPOL®,
ucnonb3yemsix B TI1/I, ocHOBHbIe TpeOOBaHUs K KOHCTPYKLIMM UX Y3/10B NPU G0/IBIIMX
yncsiax Maxa rosnéra. CBepX3ByKOBO# IIPSIMOTOUHBII BO3AYIITHO-PeaKTUBHBIN JBUTraTe/lb
(CIIBPLI), npefesnbHble pexxuMbl paboTsl. KoMOHHMpPOBaHHbIH AByXpexxumHblii [IBP/I, pabora
B pexxumax CIIBP/TTIBP/I. KoHcTpykTHBHO-c1I0Bble cxeMmbl CIIBP/], cxema
KOMOMHHPOBAHHOTO PaKeTHO-MPSIMOTOUHOTO /JBUraTe;Isi, 0CO0eHHOCTH ero pabotel. Harpysky,
[lelCTBYIOLIME HAa OCHOBHBIE 371eMeHThI KOHCTpyKLuK CIIBP/I, BEIGOp KpUTEpHeB | 3aracos
MPOYHOCTHU U YCTOMUMBOCTH. KOHCTPYKIIMM OCHOBHBIX 371eMeHTOB coBpeMeHHbIX CITBP/]:
BO3/lyX03a60PHHKOB, KaMepbl CrOPaHUs, PeryUpPyeMOro peakTHBHOIO COI/Ia, X IIPOYHOCTb U
YCTOHUMBOCTb. THITBI COEANHEHNH, TPUMeHsIeMbIX /151 coeanHeHus y3108 CIIBP]] mexay
coboii 1 ¢ koprycoM JIA.

23

16

20

Pa3pen 3. PakerHo-TypOunHble gurarenu. [Ipermyiiectsa PT/I o cpasuenuto ¢ [T/, ux
OCHOBHbI€ KOHCTPYKTHBHbIE CXeMbl U 06/1aCTH NPHUMEeHeHHsI: ra30reHepaToOpHbIHA pakeTHO-
Typ6uHHBIHA ABurarens (PT/rr). OnTHMasbHble 3HaUeHHs! OCHOBHBIX rapameTpos PT/I:
9KOHOMHMYHOCTb, rabapuUTHBIE pasMepbl, y/ie/lbHble Macca U TATa, Y/e/lbHbli HMITY/IbC U Ap.
PacuérHast cxema rapoBofopoHo# Typ6unst asst PT/I, Beibop uncia crynexeit. [IpumeneHve
peaykropa B PT/In. KoHCTpyKTHBHBIE crioco6bl noBbIienust 3¢dekriuroct PTm.

20

14

20

Pa3pen 4. PakeTHO-NPAMOTOYHBIE ABUTaTe/Id Ha XXHAKOM Tonuse. OHOCTyIeHYarThle
BKC JTA, cripoeKTHpOBaHHbIe Ha OCHOBE XW/JKOCTHO-BO3/IYLIHbIX PEAaKTUBHBIX JBUraTesnei
(KBPI) 1 crioco6Hble paborars B Auana3ose M = 0...10. BeckomrpeccopHasi cxemMa CHI0BOM
ycraHoBKY ¢ JKBP/I, ocHOBHBIe y3/1bI 1 OCHOBHbIE NTOKa3aTe/l, XapaKTepU3yIoLiye ero
s¢dpexTrBHOCTD. [TOBBIIEHNE X/TaZj0pecypca KOMIIOHEHTOB ToruiiBa. Komnpeccophsie XKBPT],
(PKBPIK), BapuaHThl KOHCTPYKTHBHBIX CXeM, UCII0/Ib3yeMble X/1a/{0pecypchl: BOZAOPO/AA,
CKIDKEHHOTO Bo3/iyXa. PaboTa 0CHOBHBIX y3/710B. CpaBHEHHe CKOPOCTHBIX XapaKTePHCTUK
JKBP[] paznmuunbix cxem. KoHcrpykrrHast cxema JKBPI, paboTaroiijero Ha CkatoM u
OXJIOXK/JEHHOM BO3/lyXe.

24

17

20

Pa3paen 5. PakeTHO-NPAMOTOYHBIE ABUraTe/Id HAa TBEPAOM TorummBe. Kiaccudukarps
KOMOHHHMPOBAHHBIX PaKeTHO-TIPSMOTOYHBIX JiBUraresieii Ha TBEpaom Torumee (KPITAT).
CxemMa JnietaresibHoro anmapara ¢ KPTIZIT. BapraHTbl KOHCTPYKLMH MapleBbIX ¥ CTapTOBO-
PasroHHbIX cTyneHeil. KOHCTpyKLMs ra3oreHeparopa u nepexozHoro ycrporicrea KPIT/T.
Hasnauenue nepexoziHoro ycrpoiictBa. Marepuas! 3nemeHToB KOHCTpyKuud KPIT/T 1 nx
cBoiicTBa. Tpe6oBaHusl Ipe/ybsiBIIsieMble K MaTeprasnam KoHcTpykiu KPTIJI.

27

10

17

20

Bcero 3a 9 cemecTp

108

34

17

17

74

100

Bcero no AucHyIIiMHe

108

34

17

17

74

100

3.2. AyAMTOPHBIA MPAKTHKYM

Homep n
HauMeHOBaHUe
paspena
JUCLUNIUHBI

Tema NMPAKTHYECKOI'0 3aHATUA

Oo0nemMm,

ayp.
JacoB

Paszpen 1. Beesenue B

O600111eHHast METOAYKA pacuéra napaMeTpoB pabouero mporiecca u

ABUraTe/IM Ha
JKUIKOM TOILIMBe.

P€aKTUBHBIX OBUT aresei

JVCLIUIUIAHY. XapaKTePUCTUK ABUTATeS [ijisi KOMOMHUPOBAHHOW CUIOBOW YCTaHOBKU
Paspen 2. Metopp! pacuyera IIPOYHOCTHBIX XapaKTePUCTUK 3/1IEMEHTOB

2 |TypbonpsiMOTOUYHbIE |KOHCTPYKLIMH MPSIMOTOUHOTO KOHTYPa TypOOMpsIMOTOYHBIX 3
J\BUTaTe/IN. JBUrareeli, BLIOOpD KpUTEPHEB 1 3aI1acoB IPOYHOCTH U YCTONUHUBOCTH
Paspen 3. PakeTHo- o

3 lrypGumHbIe MeTozviKa pacyeTa rapoBO/IOPOAHON TypOUHBI ISt PaKeTHo- 3

TypOWUHHOTO IBUTATES C MOJ00POM UHMC/Ia CTyTIeHeH

[\ BUTaTe/IN.
Paspen 4. PakeTHo-
[IPSIMOTOUHBIE KoHCTpyKTUBHBIE CXeMBbI U NTapaMeTpbl )KUJKOCTHO-BO3YIIHbIX

Pazpen 5. PakeTHo-

6

PacuéT XxapakTeprCTHK rasoreHeparopa: JaBleHusl 1 CyMMapHOU
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MpAMOTOYHbBIE
ABUI'aTe/I1 Ha

TBEPZOM TOILIUBE.

TOTI/IBA)

IUIOLA/IV BBIXOJHBIX CEUeHHUI B 3aBUCMOCTH OT 33laHHOI'O pacxoza
NPOAYKTOB rasoreHepaLyy (/11 pa3HbIX TeMIlepaTyp 3apsiia TBEpL0ro

Mertonyka pacuéTta pacXofHbIX XapakTepucTuk Mapiesoro PITIAT c

6 HeperynupyembeivMu B3Y u coruiom 3
Bcero 3a 9 cemectp 17
3.3. CamocrosTebHas pabdora crygenrta (CPC)
No Homep 1 HaumeHOBaHUe Oomem,
Copep)xaHue yueGHOro 3ajaHus
n/n pasjesa JMCIUIIMHBI 4acoB
1 IToaroroBka K NpakTUYeCKOMY 3aHSITHUIO 4
Pazgen 1. Beezenue B V3yueHne nipeZlyCMOTPEHHBIX TPOrPaMMON AUJAKTUUYECKUX
2  |AACLMIVIAHY. eIVHULI TI0 KOHCTIeKTaM JIeKLIUM U peKOMeHlyeMou 6
JmTeparype.
V3yueHne nipeZlyCMOTPEHHBIX TPOrPaMMON AUAKTUUECKUX
3 |Pasgen 2. TypOonpsiMOTOUHbIE |€JVHUL] 110 KOHCIIEKTaM JIeKL[UK U PeKOMeH/jyeMOu 10
JBUATaTe/IN. JmTeparype.
4 [ToaroroBka K IpakTUYeCKOMY 3aHSATHIO 6
5 ITogroroBka K NpakTUUeCKOMY 3aHSITHUIO 4
Paszen 3. PakeTHO-TypGuHHBIE |/I3yueHue Mpe/lyCMOTPEHHBIX TIPOrPaMMOi IU/IaKTHUe CKUX
6 |ABUraresu. eIMHULI TI0 KOHCTIeKTaM JIeKIUM U peKOMeHTyeMoi 10
JTeparype.
7 ITonroToBka K IpakTU4eCcKOMy 3aHITUIO 4
Pasgen 4. PakeTHo- I A P y —
. NPAMOTOUHbIE JBHraTeNy Ha 3yueHHe NpejlyCMOTPeHHbIX MPOrpaMMOH AM/IAKTHYEeCKUX .
KUJIKOM TOTUTHBE. e/IMHULI 110 KOHCTIeKTaM JIeKLIUKA U PeKOMeHlyeMOou
JTeparype.
W3yueHue npesyCMOTpPEeHHBIX IPOrpaMMON AUJaKTHUe CKUX
9 Pa3pen 5. PakeTHo- Y Peay P up p AHAAIY
e/IMHULI 110 KOHCTIeKTaM JIKLIUKA U PeKOMeHlyeMou 13
NIPSIMOTOYHBIE JIBUTaTe/N Ha
- JuTeparype.
TBEP/IOM TOIUIVBE.
10 IloaroroBka K rpakThyeCKOMY 3aHATHIO 4
Bcero 3a 9 cemectp 74
4. ®OPMbI KOHTPOJISI OCBOEHMA JNCLHUII/INHbI
CEMECTP HEJAE/IN CEMECTPA
1 2 3 4 5 6 7 8 9 (100 11 12 13 14 15 (16 17
BP3]],
9 BP3/1, BP3/1, BP3/], BP3/I,|BP3]I, 1P BP3/1, BP3/1,|BP3]], 1P BP3/1, BP3/1, BP3/1,|BP3[1, BP3/I, 1P Klloc,
KTloc | KIloc| KIloc | KIToc | KIToc KTloc|KIIoc | KIloc KIloc|KIlIoc | KIIoc| KIloc | KIloc Bormp.
OK3

YcioBHBIE 0003HAUEHMS:

[P — nuarHocTHueckasi paboTa;
BP3/l — Boripocsl 110 paszeiy;
KIloc — KoHTpOb TI0CeaeMoCTH;
Bonp. JK3 — BOMpPOCHI K 3K3aMeHY.

TeKylui KOHTPO/Ib YCIIeBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromux dhopMax:

e UArHOCTUYECKas paboTa;
e BOMPOCHI TI0 pa3fieny;

¢ KOHTPOJIb MOCEITAeMOCTH;
¢ BOMPOCHI K 9K3aMEHY.

IIpomMesKyTouHasi arTecTanusi IPOBOAUTCS B popMax:
e 9K3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. I1. Bacunees, B. M. Kyzpssues, B. A. Ky3Her0B. . OCHOBbI TEOPUU U PaCUéTa KUJKOCTHBIX
pakeTHbIX ABUrartesiei. M.: Boici. mik., 1983, 88 k3.

2. B. B. O6HocoB, B. A. CopokuH, JI. C. SIHoBckHii. . KOHCTPYKLMS ¥ TTPOEKTUPOBaHKEe KOMOWHUPOBAaHHBIX
pakeTHBIX JBUTaTesieit Ha TBep/ioM ToruuBe. M.: M3a-Bo MI'TY um. H. 3. Baymana, 2012, 1. pec.

3. B. E. Anemacog, A. ®. [Iperamus, A. I1. TumuH. . Teopusi pakeTHBIX ABUTaTe e, M.:
MammHoctpoenue, 1989, 106 3ks.

4. B. M. Axumos, B. U. bakysnes, P. 1. Kyp3unep. . Teopus 1 pacuéT BO34yIIIHO-pPeaKTUBHBIX JBUraTesen.
M.: MamHocTpoeHnue, 1987, 15 3ks.

5. W. H. I'peuyx, JI. U. I'peuyx. . )KugkocTHble pakeTHble geurarenu. Omck: OmMI'TY, 2017, am. pec.

5.2. [ononHuTe/bHas MTeparypa 1o AUCLUILIIHE:
He Tpe0OyeTcs.
5.3. Ilepuoguueckue U3gaHus:

1. BeCTHHK BO3JyIIHO-KOCMHYeCKOi 000POHBI;
2. Boripocsl o6opoHHo¥ TexHuku. Cepust 16.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeoOOXOAUMBIX [1/IsT
OCBOEHUS! TUCIUTUIMHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ - 3BC "Jlanp";;

2. https://ibooks.ru/ - 9BC "A#bOyKc";;

3. http://library.voenmeh.ru/jirbis2/ - Bubnmuoreka "BOEHMEX"; — ®yHaaMeHTanbHasi bubnvuoreka BI'TY
«BOEHMEX» um. [1.®. YCTUHOBS;

4. https://e.lanbook.com/ - 3BC "JIaup";

5. http://library.voenmeh.ru/jirbis2 — bubnmuoreuno-usparensckuii nentp bI'TY "BOEHMEX" um. [].®.
YcruHoBa — ®@yHjameHnTanbHas oubmuoreka BI'TY «k BOEHMEX» um. I1.®. YcTuHORa.

CoBpeMeHHbIe TpodecCHOHaNbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HaiionaibHast 31eKTpoHHast oubnoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOoTeKcTOBast 3neKTpoHHas 6rbsmoTeka Poccuiickoro doHza
(byHaMeHTalbHBIX UCC/IeOBaHUH.

VHdopmalioHHbIe CIIpaBOYHbIE CHCTEMBI:
1. TexskcnepT — MHbOpMaLMOHHBIH [IOPTa TEXHUUeCKOIo peryauposanus: HopMel, npaBuia, cTaHiapThl
PdD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos

cobcrBenHoii reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- vHGOpPMaLMOHHBIN TOPTas MPABOBOM WHGOPMALIUH.

5.5. IIporpamMMHOe obecIieueHHe:
He Tpe0yeTcs.
5.6. 'Hpopmal[oHHbIe TEXHOIOTHU:

B3auMoyielicTBHe ¢ obyuaronumucs nocpenctBom SMOC Moodle BT TY «t BOEHMEX» um. [I.®. YcTHHORBA.



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. ITpoekTop;
2. lHTepakTHBHas [0CKa;
3. AyIUTOpHS C YKCJIOM MTOCA/[OYHBIX MECT He MeHbIIle KOJTMYeCcTBa 00yJaroImuxcs.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
KOMBUHHNPOBAHHBIE JIBUTATEJIN JIETATE/IbHBIX ATITIAPATOB

AnHoTanusa paboueii nporpaMMsl

Ouctunmimaia KOMBUHUPOBAHHBIE IBUTATEJ/IU JIETATEJ/IBHBIX AIIITAPATOB sBrnsieTcs
JUCHIUIIMHON o00si3aTe/IbHOM uYacTH ©0/i0ka 1 mporpaMMbl TMOATOTOBKM 0 HarpaeieHuto 24.05.02
IpoekmupoeaHue asuayuoHHbIX U pakemHblXx Ogueameneli. [ucuuriivHa peanu3yeTcs Ha ¢akynbTere A
PaketHO-KOCMHueckor TexHukd BI'TY "BOEHMEX" um. 1.®. YcrunoBa kadeznpoit A8 JBUTATE/IU U
SHEPI'OYCTAHOBKMU JIETATEJIBHBIX ATITTAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
I[ICK-6 crnocobHOCTL IMPOBOAMTL IIOMCK, CHCTEMaTW3WpOBaTh M aHAAM3UpPOBaTh MH(OPMAIMIO [0
KOHCTPYKTUBHBIM U CX€MHBIM peIlIeHUsIM CyLLeCTBYIOIel pakeTHO-KOCMUUeCKOM TeEXHUKHY U UX 3/1eMEHTOB.

CojiepkaHue AUCLUIUIMHBI OXBaThIBaeT KPYT BOIIPOCOB, CBS3aHHBIX C M3yueHUeM BapUaHTOB KOHCTPYKIIMM,
OCHOBHBIX XapaKTEPUCTHUK, OCOOEHHOCTel TpUMEHEHWs] W TIePCIEeKTHB Pa3BUTHS KOMOWHHPOBAHHBIX
JIBUTaTeJiell JieTaTe/IbHbIX armnaparoB.

3ajauv AUCLIUILINHBL:

- Uu3yueHUe [IepeJOBbIX HaMNpaBleHWI pa3BUTHUS TEeXHWKU U TEeXHOJIOTUM TIPOEKTUPOBAaHUSI W CO3/jaHUs
JIBUTaTesieit

- M3y4YeHre OCHOBHBIX KOHCTPYKTHUBHBIX 3/IEMEHTOB KOMOMHUPOBAaHHLIX peakTUBHBIX Apurareneit (KPI);

- “3yueHre 0CcoOeHHOCTel TpoIeccoB, mpotekarnmx B KPI;

- (hopmupoBaHme HaBbIKOB pacuéta KP/I;

- OBJIAJIEHWE METO/I0JIOTHeH TIPOEKTUPOBAHMSI KOMOWHHPOBAHHBIX DPEAKTMBHBLIX [JBUraTe/ed JeTaTebHbIX
arraparos.

[Tporpammoii AUCLIMIIMHEI TIpe/lyCMOTPEeHbI CJle[iyIolirie BU/bI KOHTPOJIS:

TeKymuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYAE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble UHTEPBA/IbI B
cnemyronumx dhopMax:
e IMarHocTUYeckas pabora;
e BOMPOCHI 110 paszieny;
*  KOHTDOJIb TIOCELAeMOCTH;
e BOMPOCHI K 9K3aMEHY.

ITpomesKyTouHasi arTecTarusi IIPOBOAUTCS B hopMax:
e DK3aMeH.

OO6m1as TPyZ0EMKOCTh OCBOEHHUSI [UCHMIUIMHBI cocTaBiseT 3 3.e., 108 u. TIporpaMMoi JUCIUIJIMHEL

MpelyCMOTPEHbI JIeKIIMOHHBIe 3aHATHS (17 u.), mpaktuueckue 3ansatus (17 4.), camocTosTesnsHass pabora
ctyzeHrta (74 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
KOMBUHUPOBAHHBIE IBUT'ATEJ/IN JIETATE/IBHBIX AITIIAPATOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

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.

HaumeHoBaHue padoThI PexomeHnyemas 1uTeparypa prm:{?éKOCTb’
Pa3zgen 1. BBegeHue B AUCLUIIMHY.
g?{fg;gwa K TIPAKTHAECKOMY N. H. T'peuyx, JI. . I'peuyx. . )KWAKOCTHBIE DaKeTHbIE 4
mpeurareni: Omck: OMI'TY, 2017 (1-2)
Hsyuenue TPEAY CMOTPEHHBIX B. M. Akumos, B. 1. bakynes, P. 1. Kyp3unep. . Teopus
TpOrpaMMOM AUAAKTIUECKHX U pacuéT BO3[YyILIHO-PeaKTUBHbIX JBUrareseii: M.: 6
@/JMHHLL 110 KOHCTIeKTaM JIeKLH 1 Marmsoctpoene, 1987 (1-18)
peKOMeH/lyeMOU JIuTeparype.
Wroro no pasgeny 1 10
Pazaen 2. Typ6onpsiMOTOYHBIE JBUTaTEH.
N3yuenue npenycMOTpeHHBIX
Egggi;Mrﬁozof{iﬁiiﬁ;ejg:e{l?;(mﬁ a |B-M AKI/.I.MOB, B. 1. Bakyres, P. 1. Kyp3HHep.u. Teopust 10
DEKOMEH/IyeMoii TUTepaType. Y PacyéT BO3JYIIHO-pEaKTUBHBIX ABUTaTesei: M.:
MarmmmHocTpoenue, 1987 (7-18)
[ToaroToBKa K NpakTh4yeCcKOMy 6
3aHITUIO
Wroro no pasgeny 2 16
Pa3pen 3. PakeTHO-TYpOHHHBIE JBUTaTe TN,
IToaroroBka K rpakThye CKOMy B. E. Anemacos, A. @. [Iperanus, A. I1. Tumms. . 4
3aHATUIO Teopus pakeTHbIX Aurateseid: M.: MalmHocTpoeHue,
M3ydeHne npeyCMOTPeHHbIX 1989 (Bce)
MPOrpaMMOM [MIaKTHUE CKUX B. M. Akumog, B. 1. bakyes, P. U. Kyp3HHep.U. Teopus 10
eIMHUL] 110 KOHCIIeKTaM JIEKLII/Iﬁ u u pacuéT BO34YyLIHO-PEAKTHUBHLIX ABUIr'aTe/IE€Hn: M.:
peKoMeHIyeMOM JiuTeparype. MaimHocTpoenue, 1987 (Bce)
Wrtoro no pasgeny 3 14
Paspgesn 4. PakeTHO-NIPSIMOTOYHBIE ABUraTe/IH HA )XUAKOM TOIL/IMBeE.
ITogroroBka K npakTAUeCKOMY B. E. Anemacos, A. ®. [Iperanun, A. I1. Tumms. . 4
3aHATUIO Teopus pakeTHBIX ABUraTesieii: M.: MallliHOCTpoeHUe,
W3yueHue 1pe/yCMOTPEHHbIX 1989 (16-28)
MIPOrpaMMOoii JUaKTHYe CKMX A.TI. Bacunbes, B. M. Kyzapssues, B. A. Ky3sHeros. . 13
€IMHUL] 10 KOHCIIeKTaM j'[eK]_U/]f/'I u OCHOBBI Teopur u pvaéTa JKUIKOCTHBIX PAKeTHBIX
PEeKOMeH/lyeMOii IuTeparype. asuratesieit: M.: Beici. k., 1983 (1-10)
Urtoro no pazpeny 4 17
Pazgen 5. PakeTHO-IPpSIMOTOYHbIE ABUraTe/Id HAa TBEP/I0M TOIL/IMBE.
N3yuenue npesyCMOTpPeHHbIX B. E. Anemacos, A. ®@. [Iperamuy, A. II. TumuH. .
MpPOrpaMMON AUJaKTHYeCKUX Teopus pakeTHbIX ABurateseid: M.: MalmHocTpoeHue, 13
eIVHUL] TI0 KOHCTIeKTaM JIeKLIUK U 1989 (29-42)
peKOMeHyeMoH JIMTepaType. b. B. O6Hocos, B. A. Copokus, JI. C. HOBCKUIA. .
HOAFOTOBKH K IPaKTUYECKOMY KOHCprKI_II/IH " MMPOEKTHPOBaHKE KOM6I/IHI/IPOBaHHbIX 4
3aHATUIO
11 22971



pakeTHBIX JBUraTesiell Ha TBepAoM Toruee: M.: I3a-Bo
MI'TY um. H. 3. baymana, 2012 (1-6)

Wroro no pasgeny 5

17

12

22971
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K paoueii mporpaMme AMCLUILIHHbI
KOMBUHUPOBAHHBIE IBUT'ATEJIN JIETATE/IBHBIX AITIIAPATOB



