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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)

24.05.02 ITpoekTHpOBaHUe aBUALIMOHHLIX U PaKeTHBIX /BUraTe/iei
roz Habopa rpymmnsr: 2026

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

3aBenyromuii kadenpoii CaBapoBckuii A.A., K.T.H.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

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

3aBegyromumii Kadeapoii CaBapoBckuii A.A., K.T.H.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
INEPCIIEKTUBHBIE JIBUT'ATE/IBHBIE YCTAHOBKH

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
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IMCK-1.8 — CrocobeH pa3pabaTbiBaTh 3CKU3HBIA (TEXHUUYECKHI) TMPOEKT (aBAHIPOEKT) M0 CO3/IaHHIO
(MopepHU3aLMK) BO3AYIIHO-PeaKTUBHBIX JBUTaTe/Iell U UX COCTABHBIX 27IeMEeHTOB
IMICK-1.9 — CriocobeH BBLIMOMHATE HAYYHO-MCC/Ie/IOBaTebCKAe paboThl M pa3pabaThiBaTh OTUETHI B

obecrieuenuu CO3aHKsA IePCIIeKTUBHBIX KOHKypEHTOCHOCO6HbIX ABUTraTe/IbHBIX YCTAHOBOK M MX COCTAaBHBIX
3JIEMEHTOB Ha OCHOBE BO3YIITHO-PEdKTUBHBIX ,ELBHFE[TGJIEFI

®OpMHUPOBaHUIO KOMITETEHIIUN CJTY>KUT OCTYKEHHE CIIeYIOIIUX Pe3y/ibTaToB 00pa3oBaHus:
IICK-1.8

3HAHUA:

METO/IO/IOTHUH Pa3paboTKK 3CKU3HOTO MPOEKTa TMepCTreKTUBHOM [BUTATebHONW yCTaHOBKU JIA U ero
COCTaBHBIX 3JIEMEHTOB;

MepCHeKTUBHBIX METOAUK UCC/Ie0BaHuUs TIPOL[eCCOB B peakKTUBHOM ABuraresne JIA;

repe/ioBbIX HarpaB/ieHUi pa3BUTUSI TEXHUKU U TeXHOJIOTMU MMPOEKTUPOBaHUS U CO3[jaHUsl IBUraTeiel;

YMEeHUsi:

OCYIIeCTBISTb OLleHKY 3((eKTUBHOCTH TMPOLIECCOB U COBEpIIEHCTBA KOHCTPYKLMM TePCIeKTUBHON
JIBUTATe/TbHOM YCTaHOBKH JIA;

HABbIKU:

pacuéTa OCHOBHBIX KOHCTPYKTUBHBIX 3/IeMEHTOB MEePCIIeKTUBHOM JABUraTe/IbHOM YCTaHOBKH JIA.
IICK-1.9

3HAHUS:

TIPUHLMIIOB CUCTEMHOIO Y KOMILJIEKCHOTO TI0JX0/la K MPOEKTUPOBAHUIO MEePCIIEKTUBHBIX ABUraTeIbHBIX
yCTaHOBOK JIA, TOC/Ie/JOBaTe/IbHOCTH 3TAIOB UX pa3paboTKy;

MHOroo0pasusi CXeM peanv3alviy TepPCIeKTUBHBIX JBUraTeIbHBIX YCTAaHOBOK JIA, WX KOHKYPEHTHBIX
MPEUMYILECTB U HeIOCTaTKOB;

YMEHUs:

- BBIOpaTh OINTHUMAJ/IbHYI0 KOHCTPYKI[UIO TEpPCIEKTUBHOM JBUraTe/bHON YCTAaHOBKU B obecrieueHue
IOCTV)KeHHUS 3aZlaHHbIX TAKTUKO-TEXHUYECKUX XapaKTePUCTHUK;

- (hopMy/nIMpOBaTh KPUTEPUU U HallpaB/ieHUs ONITUMM3aLUHY TIPOL[ECCOB U KOHCTPYKLIMU TepCreKTUBHOMN
JIBUraTe/JIbHOM YCTaHOBKH; ITPDOBOJWUTH TEepPMOra3oZUHAMUUeCKHe pacuéThl IPOLIECCOB B IePCIEKTUBHOU
JIBUTaTe/IbHOM yCTaHOBKY;

- OIleHMBaTh KOHCTPYKTODCKHME peIlleHHs] TI0 TIOBBIIIEHUI0 >HepreTuueckoi 3pQeKTuBHOCTU U
HaJEKHOCTHA KOHCTPYKLMY NePCIeKTUBHBIX ABUraTe/bHBIX YCTAaHOBOK JIA;

HABbIKU:

ocyiecteiaenus: cbopa, 00paboTKy, aHanM3a M CUCTeMATH3alMi HayYHO-TeXHUYeCKor MH(OpMaluu B
006/1aCTH MPOEKTUPOBAHKSI MEPCIIEKTUBHBIX JIBUTaTe/ILHBIX YCTAaHOBOK JIA.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunvaa IIEPCIIEKTUBHBIE IBUTATE/IBHBIE Y CTAHOBKM siBasieTcs: JUCLUTUIMHON
yacrty, popMupyeMoii yuaCTHUKaMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, TporpaMMbl MOATOTOBKY T10
Harnpas/enuto 24.05.02 TIpoekmuposaHue aguayuoHHbIX U pakemHblx dguzameseti.

CopepxaHue [OUCLIMIUIMHBI ~ IBJISETCS JIOTUUeCKUM IpogospkeHueM auctuiuivdH: OCHOBBI
YCTPOMCTBA U TEOPUM JIBUTATEJIbHBIX YCTAHOBOK, TEIUIOIIEPEJAUA, TEOPUS U
KOHCTPYUPOBAHUE BPl, TEPMOJUHAMWKA, PACUET U1 IIPOEKTUPOBAHUE
ATPET'ATOB BP/l, TEOPUSI U PACUET PAKETHBIX JIBUTATE/IEM HA TBEPJOM TOIL/IVBE,
CXEMbI 1 KOMIIOHOBKU BPJ, ITPOEKTUPOBAHUE N KOHCTPYUPOBAHUE KAMEP
CI'OPAHUSI TA3OTYPBMHHBIX JIBUTATEJIEN.

CopepkaHue AUCLUATIMHBL sIBJsieTCsl OCHOBOU [iisi ocBoeHus: auciumuivH: [IPEJOUIIIOMHASA
ITPAKTUKA.

Hpe,ELBapI/ITEJILHLIe KOMIIeTEHILINH, CClJOpMI/IpOBaHHbIE y 06yqa}0Luer0CH A0 HauadJ/ia U3yuyeHusd AUCLHUTIINHBIL

¢ OIIK-1 — CrniocobeH IPUMEHSITh €CTeCTBeHHOHAYUHbIE U 00II[eMHKeHEePHbBIe U SKCIIepUMEHTATBHOTO
WCC/IeIOBaHMS [J1s1 PellleHrsI MH)KeHepPHBIX 3a/1au podeCCUOHATBHOM /1eATeTbHOCTU

e TICK-1.1 — CnocobeH pa3pabaTbiBaTh KOHCTPYKTOPCKYIO JJOKYMEHTALUIO Ha JIeTald U Y37IbI
JiBUrareseil U CTeHZ0BOTO 00OPYAOBaHUS

¢ TICK-1.3 — Crnioco0eH BBITIONHSATH PACUYETHI TTPOCTBIX CUCTEM, JleTajiell U y3/I0B

¢ TICK-1.7 — CniocobGeH Npou3BOANUTh MOMCK, CUCTEMAaTU3UPOBATh M aHA/TM3UPOBaTh HHGOPMALIHIO T10
KOHCTPYKTUBHBIM U CXeMHBIX PellleHUsIM CYIIeCTBYIOIUX JBUraTe el eTaTe/IbHBIX armapaToB U UX
3JIEMEHTOB

¢ TICK-1.8 — CrniocobeH pa3pabaTbiBaTh 3CKM3HBIN (TEXHUUECKUI) MPOEKT (ABAHIPOEKT) MO CO3/IAHUI0
(MozepHH3aLIMi) BO3AYILHO-PEAKTUBHBIX ABUraTesiell U UX COCTaBHBIX 3/IEMEHTOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC
CEMECTP

HaumeHoBaHHUe Ppa3fiesioB H JUJAKTHYECKHUX eJUHUL]

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu

IIpakTHyeckune
3aHATUA

CamocrosTenbHasA
pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

TICK-1.8

TICK-1.9

Paszpen 1. BBefieHHe B JUCLMIUINHY. [1epCrIEKTHBBI Pa3BUTHSI KOMOMHUPOBAHHbIX
peakTuBHBIX ABuratesnieii (KP) B coBpeMeHHOM pakeTocTpoeHnu. Obmacti
nipumeHennst KPLJ. TpeGoBaHust K peXUMaM M0/IETa U KOHCTPYKTUBHOMY OO/IHKY
peakTHUBHBIX JBUraTesieii CiloBbIX ycTaHOBOK (CY) /eTaTenbHbIX anmnapartos (JIA).
VcxozHble 6a30BbIe ABUraTe/N fi/1si KOMOMHUPOBAHHBIX CHJIOBBIX ycTaHOBOK (KCY)
JIA. Knaccudukaryst KOMGMHUPOBAHHBIX PeaKTUBHbIX JBurareneii. O6rue
TIPUHLIUIIBI pacyéTa apamMeTpoB paboyero rpoljecca ¥ XapakTepUCTHK JBUraTeIs
st KCY.

16

20

20

Paspen 2. Typ6onpsiMoTounbie ABUraTeaH. TypOOpeakTUBHbIN U MPSIMOTOUHbIN
KOHTYPbI, KOHCTPYKTHBHbIE CXeMbl: C Tlapasi/ie/IbHbIM U TaH/,eMHBIM PacIioyioKeHHeM
KOHTYPOB, )KeKTOPHOr0 THra. Mcrionb3yeMble TOT/IMBA, OHOTOI/IMBHbIE U
JIBYXTOIUIMBHbIe TypGomnpsiMoroutbie Asurarenu (TTI/T). OcobeHHOCTH apaMeTpoB
TPA® u TPAD, ucnons3yemsix B TI1/], ocHOBHbIe TpeGOBaHMS K KOHCTPYKLIMU UX
y3710B 11pH GosbLIMX unciax Maxa rosnéra. CBepX3BYKOBO# TPSIMOTOYHBIH
BO3/yIIHO-peakTHBHbIH Buraresb (CIIBPII), npese/ibHble peXXKUMbl paboThl.
Kom6uHupoBaHHbIH AByxpexkumHblii [TBP/I, pabora B pexxumax CITBPZ/TTIBP/I.
KoncrpykrusHo-cunoBble cxembl CITBP/I, cxema KOMGMHHPOBAHHOTO PaKeTHO-
TIPSIMOTOYHOTO JBUTaTesisi, 0co6eHHOCTH ero paboTsl. Harpysk, AelicTByloLife Ha
OCHOBHBbIe 37eMeHTb! KOHCTpYKLi CITBP]], BbIGOp KpUTEpHEB U 3aracoB
MPOYHOCTH U YCTOWUMBOCTH. KOHCTPYKIMM OCHOBHBIX 3/1eMEHTOB COBPeMEHHbIX
CIIBP/]: Bo3yx03ab0pHUKOB, KaMepbl CTOPaHMs], Pery/IMpyeMOro peakTHBHOrO
COrL/1a, UX MPOYHOCTb U yCTOMUMBOCTD. THITBI COeMHEHUH, PUMeHsIeMbIX /i/1st
coezrHenwst y3nos CIIBPJ] mexxay coboii 1 ¢ koprycom JIA.

26

12

14

20

20

Paspen 3. PakeTHo-TypOHHHBIe ABUraTe u. [Ipenmyiectsa PT/] 1o cpaBHeHHIO C
T'T/I, uX OCHOBHbIe KOHCTPYKTUBHbIE CXeMbl U 06/1aCTH IIPUMeHeHUs:
ra3oreHepaTopHbIil pakeTHO-TypOuHHbIH ABuratens (PTrr). OnTiumManeHble
3HaYeHHs! OCHOBHBIX NapameTpoB PT/I: 5KOHOMUUHOCTb, TabapUTHBIE pa3Mepbl,
y/le/ibHble Macca M TAra, y/ie/IbHbli UMITy/bC U Ap. PacuéTHas cxema
1apoBOAOPOAHOM Typbutbl Anst PT]I, BbIGOp uncia cryneneit. [IpumeneHne
pexykropa B PT/In. KoncrpykTueHble criocobsl noesieHus ¢ dexriusHoctr PT/m.

26

12

14

20

20

Paspen 4. PakeTHO-IPAMOTOYHbBIe ABHIaTe/TH Ha TBEP/I0M ToIuIHBe. Pazzen 5.
PakeTHO-NIPSIMOTOUHbIE JABUTaTe/M Ha TBEpZAOM TorumBe. Knaccudukarmst
KOMOHMHMPOBaHHBIX PAKETHO-TIPSIMOTOUHBIX JJBUTaTeseil Ha TBEP/OM TOIUTUBE
(KPIIAT). CxeMma netaresbHoro armapara ¢ KPTIZIT. BapyaHTbl KOHCTPYKLMiA
MaplIeBbIX ¥ CTapTOBO-Pa3rOHHBIX CTyreHel. KoHCTpyKius ra3oreHeparopa u
niepexoziHoro ycrpoiictsa KPIT/JT. HasHaueHue repexo/HOr0 yCTPOMCTBa.
Marepuassl 3neMeHTOB KoHCTpyKLmn KPTIJ] u. ux cBoiictea. TpeGoBanust
rpe/bsiB/IsieMble K MaTepuasaM KOHCTpykuuu KPIT/I.

26

12

14

20

20

Pasjien 5. PakeTHO-NPsAMOTOUHbBIE ABUIaTe/TH Ha XXM/IKOM TOI/IMBe.
OpHoctynenuarsie BKC JIA, cripoeKTUpOBaHHbIe HAa OCHOBE JKU/JKOCTHO-
BO3/lyIIHBIX peakTHBHBIX Apurareneii (PKBP/I) u criocobHble paboTath B AuanasoHe
M = 0...10. BeckomrnpeccopHas cxema c110Boi ycraHoBku ¢ JKBP/I, ocHOBHbIe
Y3716l ¥ OCHOBHBIE MTOKa3aTe/, XapakTepusytolye ero 3¢p¢eKkTHBHOCTb. TToBbIlLIeHHEe
X/1aZlopecypca KOMIIOHeHTOB Toruea. KomnpeccopHsie YKBPIT (OKBP/IK),
BapHaHTbl KOHCTPYKTUBHBIX CXeM, MCIIO/Ib3yeMble X/1ajopecypChl: BOAOPOJa,
CKIDKEHHOTO Bo3ZlyXa. Pabora 0CHOBHBIX y3710B. CpaBHEHHe CKOPOCTHBIX
xapakrepuctuk JKBP]I pasnuunbix cxeM. KoHcTpykTuBHas cxema JKBP/I,
paboTaroIero Ha CKaToM M OXJIKAEHHOM BO3ZyXe.

50

24

12

12

26

20

20

Bcero 3a 10 cemecTp

144

68

34

34

76

100

100

Bcero no AMCHHIUIHHE

144

68

34

34

76

100

100

3.2. AyAUTOPHBII NPAaKTUKYM

6

Homep u
Oo0nem
Ne HalMeHOBaHHe ’
TeMa MPaKTHYECKOT0 3aHATHSA ayp.
n/n pa3jena
JacoB
JUCHMILTHHBI
1 Pasgen 1. Beenenue B|O0001eHHAs METOJ1Ka pacuéTa apaMeTpoB pabouero mnpoijecca v 4
TVCLIATUTVHY. XapaKTEePUCTUK JBUTATENS [isi KOMOMHUPOBAHHOW CU/IOBOW YCTaHOBKH
Pazgen 2. MeTto/pl pacueTa MPOYHOCTHBIX XapaKTepUCTHK 3/1eMeHTOB
2 |TypOomnpsiMOTOUHbIe |KOHCTPYKLIUH MPSMOTOYHOTO KOHTYPa TYPOOTPSMOTOUHBIX 6
[TBUTATETH. JIBUratesiel, BLIOOP KPUTEPHER U 3aacoB MPOYHOCTH U YCTOHUHUBOCTH
Pazgen 3. PakeTHo- .
3 rvpGMHHbIE MeTozviKa pacueTta napoBOIOPO/HON TypOUHbI /1/Isl PAKETHO- 6
yP TypOMHHOTO ABUTATe/Is C I0AOOPOM UMC/Ia CTyTeHel
[TBUTATEJTH.
4  |Pa3pmen 4. PakeTHo- |PacuéT xapakTepHCTHK Ta30reHepaTopa: JaBaeHus U CyMMapHOM 6
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[IPSIMOTOUHBIE
JiBUAraTe/In Ha
TBEPJIOM TOILIUBE.

TOTI/IBA)

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

Pasgen 5. PakeTHo-

KOHCprKTI/IBHLIe CX€MBI U TTapaMeTPhbI XKUJAKOCTHO-BO3AYIITHBIX

> 1psIMOTOYHBIE peakTUBHBIX JBUraresei 8
[BUTaTe/u Ha
6 |xugkom TomuBe. IToaroroBka oTuyeTa O BBIIOIHEHUY UHAWUBUYAIbHOTO 3a[,aHuUs 4
Bcero 3a 10 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HauMeHOBaHHe Oo0nemMm,
Copep)kaHue yueGHOro 3aiaHus
n/n pasfena AMCHUNIMHBI 4acoB
V3yyeHue npelyCMOTPEHHbIX IIPOrpPaMMOM AUaKTHUeCKHX
1 |Pa3gen 1. Beesenue B e/IMHUI] 110 KOHCIIeKTaM JIeKL[1i 1 PeKOMeHAyeMoit 6
[NUCLIATIIVHY. JUTeparype.
2 [ToaroTroBKa K MpakTUYECKOMY 3aHSITHIO 2
W3yuenue npesyCMOTpPEeHHBIX IPOrpaMMO AUJaKTHUe CKUX
3 |Pasgen 2. TypOonpsiMOTOUHbIe |€JMHUL] 110 KOHCIIeKTaM JIeKLUA ¥ PeKOMeH/jyeMoi 10
JIBUTaTe/TH. JUTeparype.
4 IToaroroBka K NpakTUYeCKOMY 3aHSITHIO 4
V3yueHne npeZlyCMOTPEHHBIX TPOrpaMMON AUJAKTHUYECKUX
5 |Pa3gen 3. PakeTHO-TypOMHHbBIE |€JVHUL] 110 KOHCIIEKTaM JIeKLUKA U PeKOMeH/jyeMO 10
JIBUTaTe/TH. JTeparype.
6 [ToaroroBka K IpakTUYeCKOMY 3aHSATHIO 4
W3yueHue rpeslyCMOTpeHHBIX IIPOrPaMMO AU[aKTHUeCKHX
7 Paspen 4. PakeTHo- Y peay P porp AR
e/IMHUL] 10 KOHCITeKTaM JIeKL[UI U PeKOMeH/yeMOoM 10
MPSIMOTOUHBIE JIBUTaTe/x Ha
- JUTeparype.
TBEP/IOM TOIUIMBE.
8 IlogroroBka K NpakTUUeCKOMY 3aHSITHUIO 4
V3yueHne TIpeZlyCMOTPEHHBIX MTPOrpaMMON AUJaKTUUEeCKUX
9 Pasgen 5. PakeTHo- Y ey P nporp AAAET
e[IMHUL] TI0 KOHCITeKTaM JIeEKLIMA U peKOMeHAyeMOoM 14
MPSIMOTOYHBIE ZIBUraTe/v Ha
JuTeparype.
>KAZIKOM TOTI/IMBE.
10 BrinonHeHne MHAWBU/YyalbHOTO 3aJaHUs 12
Bcero 3a 10 cemectp 76
3.4. KypcoBoii npoeKT
IHEPHO[,
NCITIO/ITHEHUA IVIAHUPYEMOE
EP)KAHUE JTAITA
con 3 (aegemm BPEMHSI (uac)
ceMecTpa)
Oran 1. AHanus 3afaHus, pacuéT U ONTUMU3aLMs [1lapaMeTpOB
pabouero Tipoliecca ¥ XapaKTEPUCTHK JBUraTesisi IPUMEHUTETBEHO K 2-6 10
BapUaHTy 3aZlaHus
Otan 2. O60CcHOBaHMe KOHCTPYKLMHU U TTapaMeTpPOB JIBUTATeJIsl. 7.13 16
[IpoBesieHye pacueTHO-TEOPETUUECKOTO UCCIe0BaHMUS
Orarn 3. OdbopmsieHe TOSACHUTE/TLHOM 3alMCKH, BBITIO/THEHHE 14-17 10
rpadrueckoil 4acTy U 3aliyTa KypCcoBOro MpoeKTa
Bcero 3a 10 cemectp 36
4. OPMBbI KOHTPOJIA OCBOEHVA JUCLIUII/IMHbI
CEMECTP HEJAE/IN CEMECTPA
1 2 3 4 5 6 7 8 9 |10 11 12 13 14 15 |16 17
BP3/I,
10 KTloc, KIloc, BP3,|KIloc, BP3/, P KTloc,/BP3/,|KIloc, 1P BP3/1,|KIloc,|KIIoc,|KIloc, KIloc, P KIloc,
BP3/T| BP3[I| KIToc | BP3|KIToc|"" | BP3[]|KIloc|BP3/I|" | KIloc |BP3/]| BP3[I| BP3[I BP3[] Borp.
Ok3, KI1
7 36223




YcnoBHbIe 00603HAUEHUS:
e [IP — puarHOCTHUeCKasi paboTa;
¢ KIloc — KOHTPOJ/Ib MTOCEL]aeMOCTH;
o BP3/I — Bomipockl 0 pasgeny;
e Borp. 3k3 — BONpPOCHI K 3K3aMeHY;
¢ KII — KypcoBOi#i IPOEKT.

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTYJEHTOB MPOBOJUTCS B IMCKPETHBIE BpEMEHHbIE NHTEPBAJIbI B
cnenyromumx dhopMax:
e MArHOCTUYECKasi paboTa;
¢ KOHTPOJIb MOCEIaeMOCTH;
¢ BOMPOCHI TI0 pa3fieny;
¢ BOIIPOCHI K 9K3aMeHY;
e KypCOBO! ITPOEKT.

ITpomesKyTouHasi arTecTarusi IIPOBOAUTCS B (hopMax:
e SK3aMeH.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. I1. Bacunees, B. M. Kyzpssues, B. A. Ky3Her0B. . OCHOBbI TEOPUU U PaCuéTa >XKUKOCTHBIX
pakeTHbIX ABUrartesieit. M.: Boici. mik., 1993, 46 k3.

2. B. B. O6HocoB, B. A. CopokuH, JI. C. SIHoBckHii. . KOHCTPYKLMS ¥ TTPOEKTUPOBaHKEe KOMOWHUPOBAaHHBIX
pakeTHBIX [BUTaTesIeit Ha TBepioM Toruvee. M.: M3a-Bo MI'TY um. H. 3. Baymana, 2012, 3i1. pec.

3. B. T. EpoxuH. . Teopusi ¥ IPOeKTHPOBaHKWEe PAKeTHBIX ABuratesie. Cankt-IletepOypr: JlaHb, 2021, 371.
pec.

4. B. M. Axumos, B. U. bakynes, P. 1. Kyp3unep. . Teopus 1 pacuéT BO3[yIIIHO-pPeaKTUBHBIX JBUraTesen.
M.: MamHocTpoeHnue, 1987, 15 3ks.

5. M. B. To6poBosibcKuii. . JKHIKOCTHBIE pakeTHbIe ABUTaTesid. OCHOBBI MPOeKTHpOoBaHus. M.: V3a-Bo
MI'TY um. H. 3. baymana, 2016, s51. pec.

5.2. J[lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIUHE:
He TpebyeTcsl.
5.3. [lepuoguueckue U3gaHust:

1. ABuakocMryeckoe ipubOpoOCTPOeHuE;
2. [purare/sn.

5.4. TlepeueHb pecypcoB HH(OPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHWsI IUCLIUIITVHBI, 3/IeKTPOHHbIE OMOMMOTeUHbIe CUCTEMBI:

1. https://e.lanbook.com/ — DBC Jlans;
2. http://library.voenmeh.ru/jirbis2/ — BubnmuoreuHo-uzaarensckuii ieHTp BI'TY "BOEHMEX" um. [1.®.
YctuHoBa — ®@yHiameHTanbHast oubmoteka BT TY « BOEHMEX» um. [1.®. YcTuHoBa.

CoBpeMeHHbIe TPoQecCHOHabHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatvonasieHast yeKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnuoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpOHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBaHUM.

VHbopMal[MOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VHbOPMalMOHHBIN TIOPTaI TEXHUUECKOTO peryupoBaHusi: HopMmel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBenHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMallioOHHbBIN TTOpTasl ITPaBoBO HHGMOpMAaI[UH.
5.5. TIporpamMMHOe obecrieueHue:;
He TpebyeTcsl.

5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anmogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [I.®. 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. ITpoexkTop.

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.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
IEPCIIEKTHBHBIE IBUT'ATE/IbHBIE Y CTAHOBKH

AnHoTanusa paboueii nporpaMMsl

Ouctuminna IIEPCIIEKTUBHBIE JIBUTATE/IBHBIE YCTAHOBKW siBisieTcss AUCLIUILIAHOM
yacTH, opMupyeMoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEHH#H 0/10Ka 1, MporpaMMsbl MOTOTOBKH T10
HarpapsieHuto 24.05.02 IIpoekmuposaHue aguayuoHHbIX U pakemHblx dgueamesell. [IUCIUIIMHA pean3yeTCs
Ha ¢akynereTe A PaketHo-KocMmueckass TexHuka BI'TY "BOEHMEX" um. [J.®. YctuHoBa kadengpoit A8
OBUTATEJI 1 DHEPT'OYCTAHOBKU JIETATEJIBHBIX ATIITAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
I[ICK-1.8 Crnocoben paspabaTbiBaTh 3CKM3HBIA (TeXHUUECKUM) IIPOEKT (aBaHMIPOEKT) II0 CO3JaHHUI0
(MozepHM3aLIMH) BO3AYIITHO-PEaKTUBHBIX IBUraTesield M UX COCTaBHBIX JIEMEHTOB;
[ICK-1.9 CriocobeH BBITIOMHSTL HAYYHO-MCC/Ie[0BaTe/IbCKHe paboThl M pa3padaThiBaTh OTUETHI B 0OeCIieueHH
CO3/IaHUST TIePCIIEKTUBHBIX KOHKYPEHTOCIIOCOOHBIX JABUTraTe/bHBIX YCTAHOBOK M MX COCTABHBIX 3/IEMEHTOB Ha
OCHOBe BO3/YIIIHO-peaKTUBHBIX JBUraTesel.

CopepkaHue AMCLMIVIMHBI OXBaTblBaeT KPyT BOIIPOCOB, CBS3aHHBIX C HM3yuyeHHWeM BapUaHTOB KOHCTPYKLMM,
OCHOBHBIX XapaKTepUCTHK, OCOOeHHOCTel TMpUMEHeHWs] W HalpaB/eHWM pa3BUTHUS TEePCIIeKTUBHBIX
JIBUTaTe/IbHBIX YCTAaHOBOK JIeTaTe/IbHBIX arapaToB. 3afaud AUCLUTINHbL:

- M3yueHre OCHOBHBIX KOHCTPYKTHBHBIX 3/1IeMEHTOB [1ePCIeKTUBHbIX JIBUraTe/IbHbIX YCTaHOBOK;

- u3yueHre 0COOEHHOCTel MPOoLIeCCOB, TPOTEKAIOIIUX B IBUraTe/IbHBIX YCTAHOBKAX;

- (hopMHpOBaHKe HABLIKOB PAaCcuéTa MepCreKTUBHBIX [JBUTaTelbHbIX yCTaHOBOK;

- OB/afieHHe MEeTOZOJIOTHel TPOEeKTUPOBaHUS MepPCHeKTUBHBIX JABUTaTe/NbHbIX YCTAaHOBOK JIeTaTe/lbHBIX
anraparos.

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

TeKymmii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBA/IbI B
cnemyronux dhopMax:
e IMarHocTUYeckas pabora;
e KOHTDOJIb TIOCEIaeMOCTH;
e BOIPOCHI TI0 paszieny;
e BOIPOCHI K 3K3aMeHY;
e KYPCOBO ITPOEKT.

HpOME)KYTO‘-IHaH dTTeCTalud NMpoOBOAUTCA B (bopMax:
¢ S5K3dMEH.

OO6m1as  TPyJI0EMKOCTh OCBOEHHUsSI JUCHMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUIJIHHEI
MpeyCMOTPeHbI JIeKIIMOHHbIe 3aHATHS (34 u.), TpakTudeckue 3aHsATHS (34 W.), camocTosiTeNbHast paborta
ctypeHTa (76 a).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
IEPCIIEKTHBHBIE IBUTATE/IbHBIE Y CTAHOBKH

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCcTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATHM, U 76 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

e/IMHUI] 110 KOHCIIeKTaM JIEKI[UH U
peKoMeHJyeMOM iuTeparype.

HaumeHnoBaHue padoTbI PexomeHjyeMmas uTeparypa prm::véKOCTb’

Pa3zgen 1. BBegeHue B AUCLUIIMHY.

N3yueHue ripelyCMOTPeHHBIX

NPOrPAMMOM AMAIRTHHECKIX A. I1. Bacunbes, B. M. Kyznpsieues, B. A. Ky3HeL0B. . 6

eIHUL] 110 KOHCIIeKTaM JIeKLIUK U >

DeKOMEH/IyeMoit JHTeparype. OCHOBBI TeOpUH 1 PaCy€Ta XXH/IKOCTHBIX PAKETHBIX

nsuratesieit: M.: Beici. k., 1993 (1)

[ToaroToBKa K MpakTHUYeCKOMY )

3aHATUIO
Wroro no pa3geny 1 8

Pa3zaen 2. Typ6onpsiMOTOYHBIE JBUTaTEH.
N3yuenue npenycMOTpeHHBIX
MpOrpaMMOM AUJAaKTHYECKUX B. B. O6Hocos, B. A. Copokus, JI. C. IHOBCKUIA. . 10

KoHCTpyKIUS ¥ MPOEKTUPOBaHKE KOMOMHHUPOBAHHBIX
paKeTHbIX JIBUTaTesIel Ha TBepoM TorvBe: M.: 34-Bo

[MoaroroBka K pakTU4YeCKOMY

MI'TY um. H. 3. baymana, 2012 (1)

4
3aHATHIO
Wroro no pasgeny 2 14
Pa3pen 3. PakeTHO-TYpOHHHBIE JBUTaTe TN,
N3yueHue ripeyCcMOTpPeHHBIX
MpOrpaMMoi AUJaKTUUeCKUX 10
eIHUL] TI0 KOHCTIEeKTaM JIeKIUM 1 b. T. EpoxuH. . Teopusi ¥ NpoeKTUPOBaHWe PaKeTHBIX
peKkoMeH/lyeMOi1 uTeparype. neurareneii: Cankr-IletepOypr: Jlans, 2021 (1)
[MoaroToBKa K mpakTH4yeCcKOMY 4
3aHATUIO
Wrtoro no pa3geny 3 14
Paspen 4. PakeTHO-IPSIMOTOYHbIE JBUraTe/ Il Ha TBEPAOM TOILIUBeE.
N3yuenue ripelycCMOTPeHHBIX
TPOTPAMMOH AMAAKTIICCKX. B. M. Akumos, B. U. bakynes, P. 1. Kypsusnep. . Teopus 10
e/IMHUI] 110 KOHCIIeKTaM JIEKL[MH U . o
DeKOMeHJIyeMoii TUTepaType. U pacuéT BO3[yILIHO-PeaKTUBHLIX ABUTaTeseil: M.:
MammmHocTpoenue, 1987 (3)
[ToaroroBka K MpakTU4YeCKOMY 4
3aHSATHIO
Urtoro no pazpeny 4 14
Pa3pen 5. PakeTHO-NIPAMOTOYHbBIE JBUTaTe/ I HA JXHUAKOM TOIL/IUBeE.
N3yuenwne ripeyCMOTPEHHBIX M. B. [106poBObCKHMH. . JKHAKOCTHBIE pAaKETHbIE
TPOTrpamMMOoi TUAAKTUYE CKUX meurarenu. OCHOBBI MpoeKTUpOBaHus: M.: M3a-Bo 14
eIVHUL] TI0 KOHCTIeKTaM JIeKLIUK U MI'TY um. H. O. baymana, 2016 (1, 2)
peKoMeHIyeMoM JiuTeparype. B. M. Akumos, B. U. Bakynes, P. Y. Kyp3sunep. . Teopus
BroIrmo/iHeHUe WHAWBU/yalIbHOTO nu pacqéT BO3JYyLIHO-PEaKTHBHBIX ,E[BHFaTeneﬁ: M.: 12
3a/]aHUs MarmmmHocTpoenue, 1987 (1)
12 36223



Wroro no pasgeny 5 26
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
NEPCIIEKTUBHBIE JIBUT'ATE/IbHBIE YCTAHOBKUA

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTuueckas pabora
e BOMPOCHI 10 paszeny;

e KOHTDOJIb TIOCEIIAeMOCTH;
e BOIPOCHI K 3K3aMeHY;

e KypCOBOW IPOEKT;

¢ JK3aMeH.

KpuTepuu oneHUBaHUS

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

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

Bomnpocs! o pasjeny

Bonpoce! no pasgeny npejHasHayeHsl [J1 KOHTPOJIS TeKyLlleld yCrieBaeMOCTH CTYZIeHTOB U UX
CaMOKOHTPOJIA.
[TepeueHb BOIIPOCOB M0 pa3fesly COOTBETCTBYeT IIepeyHI0 BOIIPOCOB K 5K3aMeHY B UacTH, Kacarolelcst
TeMaTUKU KOHKPeTHOIO paszesna

KoHnTpos nocemaeMocTu
KoHTposb noceljaeMoCTH OCYILeCTB/ISIETCS Ha KayK[,OM 3aHITUN

Bompocsl K 3K3aMeHy
1. TToHsITHE 0 KOMOWHUPOBAHHBIX JIBUTATe/ISIX Kak O TIePCIeKTUBHBIX JBUraTeTbHBIX YCTaHOBKAX;
. Busibl KOMOMHUDOBaHHBIX JBUrATe/IeMH;
. ObacTh IpUMeHeHUs1 KOMOMHUPOBAHHBIX JBUraTe/Iew,
. TypOonpsIMOTOUHBIH ABUTATE Th: TIPUHLIUI 1eHCTBUS;
. TypOonpsIMOTOUHBII BUTATE/TH: JOCTOWHCTBA U HEJIOCTATKHY;
. PakeTHO-NpsSIMOTOUHBIM IBUraTe/Ib: IPUHLIUIL J€CTBUS;
. PakeTHO-IpSIMOTOUHBIH ABUraTe/b: JOCTOMHCTBA U HeJOCTaTKU;
. [TapoBOZIOpPO/IHEIN PaKeTHO-TYPOWHHBIN [[BUTATE/TL: TIPUHIUI JIeHCTBUS;
. [TapoBOJOPOHBIN PaKeTHO-TYPOMHHBIN BUTATe b: JOCTOMHCTBA U HEIOCTaTKHY;
0. KombuHupoBaHHble asuratend ¢ PATT: NpyuHIMIT eHCTBUS;
1. KombunupoBaHHble gsurareny ¢ PITT: 40CTOMHCTBA U HEJOCTATKY;
12. BO3MO)XXHOCTH MOBBIIIEHHS TEMITEPATYPhl [IUK/IA PAKETHO-TYPOUHHOTO [[BUTATE]IS;
13. Bo3MOXXHOCTH TOBBILIEHUS TeMITepaTyphl LIUK/Ia paKeTHO-TIPSIMOTOYHOTO JABUTaTes;
14. PakeTHO-IPSIMOTOUHBIe JBUTaTe/ M Ha 0cHOBe JKP/I: nmpuHIun feficTBuUS;
15. PakeTHO-IPSIMOTOUHBIE IBUTaTe/ M Ha 0cHOBe PAT: npuHImN feficTBUS;
16. CpaBHeHUe PaKeTHO-TIPSMOTOUHLIX ABUrareseii Ha ocHose JKP/] v PATT, ux OCTOMHCTBA U HEAOCTATKU;
17. IlpenMy11eCcTBa U HELOCTATKU PAKETHO-TIPSIMOTOYHOIO JIBUTaTesIs [0 CPaBHEHUIO C PAKETHBIM JIBUraTesieM;
18. PakeTHO-TYpOWHHBIN IBUTATE/Nb C CUCTEMOMW CXKVKEHWST: TIPUHITUI JeHCTBYS,
19. PakeTHO-TypOUHHBIN ABUTATe/Th C CUCTEMOU CKWKEHUST: JOCTOMHCTBA U HeZIOCTATKH.
20. JoCcTOMHCTBA ¥ HEJOCTAaTK KOMOMHHMPOBAHHBIX JABUTATe/IeH.

=, OO UTA WN

KypcoBoii npoekT

KypCoBoii IPOEKT BBITIO/THSIETCS B COOTBETCTBUM C MH/AWBH/Ya/IbHBIM 3a[JaHHEM U TIPeZCTaB/IseTCs B
MeyaTHOM BU/E.
O61mme TpeboBaHMS K BBHITIOTHEHUIO M 0OPMIIEHHIO KypCOBOTO MPOeKTa ornpefesisitorcsi «[lomoykeHnem 1o
CofiepyKaHuto, 0)OPMIIEHHIO, OPraHW3alX BBITIOTHEHUS M 3aIUThI KYPCOBBIX TIPOEKTOB U KyPCOBBIX paboT
BI'TY».
st obecriedeHyst TEKyIero KOHTPOJIS paboThI CTYZieHTa B TeueHHe CeMeCcTpa YCTaHaBIMBAIOTCS CPOKU
BBINOJTHEHUSI 3TAllOB KypCOBOTO [IPOEKTa. Pe3y/bTaThl BEITIOHEHUSI OT/Ae/NbHBIX 3TallOB MOTYT yUUTHIBAaTbCS
TIpY OTpe/ie/IeHUH UTOTOBOM OLIeHKU Ha 3alllyTe MPOeKTa.
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OcHOBaHHEM /|15l HeZIOMTyCKa KypCOBOTO IPOeKTa K 3alljuTe MOTYT ObITh:

- HEeTI0JIHOe WM HeBepHOe BLINOJIHeHNE HHAWBH/yaIbHOTO 3a/jaHusl;

- OTCYTCTBUE TIPelyCMOTPEHHbIX 3a/jlaHieM IpadrueCcKUX MaTepranoB UaM HecooTBeTcTBre ux 'OCT;

- HECOOTBETCTBHeE TOSICHATE/TEHOM 3aMMCKU YCTaHOB/IEHHBIM TPebOBaHUSIM.

OlleHKa 3a KypCOBOH IPOEKT BLICTaB/IsSIeTCs 10 pe3ysibTaTaM 3alliiThl CTYeHTOM KypCOBOIO IIpOeKTa. 3aliyTa
KypPCOBOT0 IpoeKTa IpelycMaTpuBaeT KpaTKuil J0K/1a/, CTy[ieHTa U OTBEThI ero Ha BOIIPOCHI, CBSI3aHHbIE C
TIOPSIZIKOM BBITIO/THEHHSI TTPOeKTa U TeMaMy Y4eOHOM JUCLUIUINHBI, 0XBAY€HHBIMH KYPCOBBIM ITPOEKTOM.
Kputepun olLieHUBaHUS:

KypCoBoii IPOEKT OL|eHUBAETCs 110 MATHOAIIEHOM CHCTeMe.

O1ieHKa «OTJIMYHO» CTaBUTCS, eCJIH:

- KypCOBOM TIPOEKT BBITIOJIHEH B TIOTHOM 00beMe 1 COOTBETCTBYET 3a/laHHUIO;

- TIOSICHUTE/IbHAs 3aIMCKa COCTaB/IeHa aKKypaTHO, I0C/Ie/i0BaTe/IbHO C Y4eTOM TpeOOBaHMi CTaHjapTOB 110
COCTaB/IEHUIO TEKCTOBBIX JJOKYMEHTOB;

- TIpaKTHUeCKasl YaCTh KypCOBOTO MPOEKTa BLINOTHEHA B MOTHOM 00BeMe;

- BBINOJTHEHHE KypPCOBOT'O NPOEKTa MPOXOJW/IO B TIOJTHOM COOTBETCTBUM C rPa)MKoM KypCOBOTO
TPOeKTHUPOBAHUS;

OLleHKa «XOpOILIo» AOIyCKaeT:

- HEKOTOpble OTCTYIUIeHUs OT rpadyKa BbIIIOJHEHMs KypPCOBOTO IIPOEKTUPOBaHUS;

- CyllleCTBOBaHMe He3HauUTe IbHBIX [IOrPeIHOCTeN B 0(hOpM/IeHNH MOSICHUTE/IbHOM 3allMCKU U IIPOrPaMMBbl
(IpakTHUeCKOM 4aCTH KypCOBOTO MPOEKTa).

O1jeHKa «y[0BJIETBOPUTEBLHO» JOMYCKaeT:

- CyllleCTBOBaHMe OILIMOOK, HETOUHOCTEN W HEerocJie0BaTe/IbHOCTH TIPU COCTaB/IeHUH TTOSICHUTeTbHON
3aI1CKy;

- 3HaUYMTesIbHBIe OTCTYTIIeHUs1 0T TpeboBanmii ECK/I ripu BbIroHeHNH rpaduueckoi 4acTH MPOEeKTa;

- 3HaUMTe/IbHOEe OTCTYIIJIeHHE OT CPOKOB BBINIOJIHEHUSI KyPCOBOT'O [1POEKTa;

- HE/JOCTaTOYHO rPaMOTHYIO 3aLLUTY.

JK3aMeH

OK3aMeH TpejjriosiaraeT OTBETHI CTYZleHTa Ha 2 TeopeTHUeCcKHX Bompoca U3 busnera.
OreHrBaeTCs MOJTHOTA U NPaBWILHOCTL OTBETA Ha BOMPOCHI.
OLeHKa «y[j0B/IETBOPUTE/IbHO»: TI0JIHOTA OTBeTa Ha BOIMPOCH! : He MeHee 50% I10 KaX0My BOIIPOCY.
OLleHKa «XOpOLLIO»: TI0JIHOTa OTBETa Ha BOMPOCHI: He MeHee 80% 110 KaXkKZ0oMy BOIPOCY.
OrjeHKa «OTVIMYHO»: TI0/IHOTa OTBeTa Ha BOINPOCHL: He MeHee 80% I10 KaXJOMy BOIIPOCY, OTBeThI Ha 2-3
JIOTIOJIHUTe/IbHBIX BOIIPOCA U3 CIIMCKA CO CTelleHbI0 IIO/HOTHI 0TBeTa He MeHee 50% M0 KaKAoMy.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHMe pa3/ie/ioB U
JMAJAKTHYECKUX eJUHHILY

BCEI'O

AyauTopHBIe

3aHATHUA

B

KOHTAKTHOM

dopme

BCEI'O

Jleknuu

IIpakTHueckue
3aHATUA

CamocrosiTesibHas
paboTa CTyAeHTOB

dopmupyemas
KoMmeTeHusA, %

IICK-1.8

IICK-1.9

HANMMEHOBAHUE
OLIEHOYHOI'O CPEJCTBA

10

Pazpen 1. BBegenue B
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Onenounblie marepuansl no gucyumiude IIEPCITEKTUBHBIE IBUT'ATE/IBHBIE
YCTAHOBKUA

ITICK-1.8 - CnocobeH pazpabambieamb 3CKU3Hbili (MmexHu4ecKuii) npoekm (aeaHnpoekin) no co30aHuio
(modepHu3ayuu) 8030yuIHO-peaKmMu@HbIX 0guzamesell U UX COCIMAGHbBIX 371eMeHM0e

Ne 1 TIpouuTaliiTe TEKCT, BbIOEpHTE MPaBU/IbHBINA OTBET M 3allMILIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Kakoi1 napameTp xapakTepusyeT 5SKOHOMUUYHOCTb PAKeTHOIO JBUraTess?
1. TAroBOOpY>K€HHOCTb

2. YnenvHasi Tsra

3. laBneHve B Kamepe CrOpaHust

4. Temnieparypa ra3os

Ne 2 TIpouwnTaiiTe TEKCT, BbIOEpHTE MPaBI/IbHBIN OTBET U 3allMIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

BribepuTe 13 CriMcKa 0CHOBHOE TIPEMMYIIECTBO PAKETHO-TIPSMOTOYHOTO JIBUTATENS C Pa3e/bHBIMUA
KaMepaMy CMellleHUsI ¥ TOpeHuUs Tiepefi PaKeTHO-TIPSMOTOYHBIM /IBUTATe/IeM C COBMEI|eHHOW KaMepoit
CMeIlleHus] ¥ TOPeHWs.

1. mpocToTa KOHCTPYKLUHY;
2. yuriie MaccorabapuTHBIE XapaKTepUCTUKH;
3. Ha/IE)KHOCTh KOHCTPYKTHUBHOMN CXeMBbI;

4. 6onbuas 3 HeKTHBHOCTb OPraHu3alyy paboyero mporecca;
Ne 3 TIpouwnTaiiTe TEKCT U 3allUIIKNTe Pa3BePHYThIA 000CHOBAHHBIM OTBET

Ha3zoBuTe 0CHOBHOe TIPEMMYIIIECTBO PaKeTHO-TIPSIMOTOYHOTO JBUraTesIs C pa3jebHbIMUA KaMepaMu
CMellleHUs Y TOpeHUs Tiepe] PakeTHO-TIPSIMOTOUHBIM JIBUTaTeIeM C COBMeIl[eHHOM KaMepol CMellleHust
Y TOpEeHWUs.

Ne 4 TIpouuTaliTe TEKCT U 3aIMIIUTE Pa3BEPHYThIM 000CHOBAHHBIN OTBET
UeM orpaHnyeHa MakCMMaJsbHasi BeJIMUYMHA TeMIlepaTyphl OAOrpeBa BOJOpo/a B MapOBOJOPOJHOM
PaKkeTHO-TypOUHHOM JIBUTaTEsIe?

Ne 5 TIIpouMTaiiTe TEKCT ¥ YCTAaHOBHUTE COOTBETCTBHE

YCcTaHOBHTE COOTBETCTBHE MeXAy TUIIOM KOM6I/IHI/IpOBaHHOI‘O ABUTATEJIA U XaDAKTEDHBIM /11 HETO
yCTpOﬁCTBOM AOTIIO/THUTE/IbHOI'O CKAaTUA BO3yXa:

1. pakeTHoO-
TIPSIMOTOYHBIN A. TypbOpeakTUBHbIM JBUraTe b
[IBUTaTelb

2.
TypOONpAMOTOUHBIH B. CTpYHHBINM HarHeTaTe/ b (3)KEKTOp)
[IBUTaTeb

3. pakeTHO-
TypOUHHBIHA B. xommnpeccop
JBUrareb

I'. BeHTUIIATOD

Ne 6 TIIpouMTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBHE
YcTaHOBHTE COOTBETCTBHE MeXXJy NapaMeTpaMu Kamepsl cropanus JKPII ux ornpezesieHAIMU:

1.
PacxopoHanpskeHHOCTh
TOJIOBKU

2. Xapakrepuctuueckass b. OTHoIIeHMe CeKyHHOr0 pacxoza TOI/IMBa K IJI0Laan
JJIMHA KaMepbl TOJIOBKU
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Ne 7

Ne 8

Ne 9

3. OTHoCUTe/bHAas B. OTHoLllIeHYe TJI0Iaix TOJIOBKU K TI/IOLaZu KPUTHYECKOTO
T7I0IIa b TOMIOBKH ceueHust

I'. OTHOIIIEHWEe CEKYH/IHOTO pacXofia TOT/IMBA K 00heMY KaMephl

HquHTaﬁTE TEKCT U YCTAHOBUTE IOC/1€40BaTe/IbHOCTD

YcraHoBUTE BEPHYIO 110C/1e10BaTe/IbHOCTD IPOLI€CCOB B PAKETHOM ILJHUKJIE paKETHO-Typ6I/IHHOFO
ABUraresisd CO CMellleHHeM ITOTOKOB:

1. paciipeHue POAYKTOB CTOpaHUs B peAaKTHBHOM COTIJIe.
2. pacivipeHye Ha TypOvHe

3. MOBBIIIEHKE JJABIEHKsI B KaMepe ra3oreHeparopa

4. Tenyomno/[BO/l B KAMepe CropaHus

5. TEIIoNo/BO/, B Ta30reHepaTope

6. cMmelleHWe C BO3AYXOM TMIPU NPUMEPHO MOCTOSIHHOM [|aBJIeHHUA
[IpounTaiiTe TEKCT U yCTaHOBUTE MOC/E0BATeTBHOCTD
YcTaHOBHTE BEPHYIO MOC/Ie[0BaTe/IbHOCTb pa3BuTUs Torus At PIATT:

1. BanmucTuThl ¥ KOPAUTEI
2. YepHbIii TTOPOX
3. MeTa/mM3vpoBaHHbIE TOTLIVMBA

4. CocrasHble TBep/ble TOILIVMBA

HquHTaﬁTe TeKCT, B])I6epI/ITe HpaBI/I]lBHbIﬁ OTBET U 3allMIINTE apryMeHTHI, O6OCHOBI:IBaI-OLL[I/Ie BbI60p
OoTBeTa

Kaxkoii mapameTp xapakTepu3yeT COBEpIIEHCTBO IIPoLjecca B KaMepe CropaHusi peakTUBHOTO [JBUTATerIs ?
1. Temneparypa B KC

2. Narnenuve B KC

3. KoadduiyeHT NonHOTEI CropaHust

4. [TaByieHWe Ha cpe3e COIlIa

Ne 10 ITpouuTaiiTe TeKCT, BeIOepUTe MpaBUIbHBIE OTBETHI M 3alUIINTE apryMeHThI, 000CHOBBIBAIOIL[ME BEIOOD

OTBETOB

Kakue npeumy1ijecTBa MMeeT UCII0/Ib30BaHKe TBEPOro PaKeTHOTO TOIUIMBA B PAKETHO-TIPSIMOTOUHOM
[iBUraTesie B CpaBHEHNH C )KUKUM PaKeTHbIM TOT/IMBOM?

1. ympoiijeHrie KOHCTPYKLVU ABUTATeIs

2. BO3MOKHOCTb [TOCTIH>KEeHHsI MaKCUMa/IbHBIX 3HaUeHUH y/ie/TbHOT0 UMITY/IbCa Ha BCel TPaeKTOpUU
M0JIETa

3. BO3MOXXHOCTb AJIMTE/IBHOTO XpaHeHUA U3 ejiis B IOArOTOBJIEHHOM COCTOAHWHA

4. obecrieuerue 3h(heKTUBHOTO YTIPAB/IEHNs] peXKUMaMH paboThI IBUTATes B TIO/IETe

Ne 11 TIpouuTaiiTe TeKCT, BbIOepUTe MPAaBUIbHBIE OTBETHI M 3alUIINTE apPTyMEeHThI, 000CHOBBIBAIOIL[Me BEIOOD

OTBETOB
[TpenMy1jecTBa KaKMX CHUIOBBIX YCTAHOBOK Peanr30BaHbl B TypOOINIPSMOTOUYHOM JBUraTese?

1. >KUIKOCTHBIM paKeTHBINA ABUTATE D
2. TypOOpeaKkTUBHBIM JBUTATE/h;

3. IPSIMOTOYHBIN BO3AYIIHO-PeaKTUBHBIN /IBUTATe/Ib;
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4. Tpybo/I3eIbHbBIN MOPIITHEBOU IBUTATEb.

Ne 12 TIpouuTaiiTe TEKCT, BEIOEpUTE NPAaBUIbHBIE OTBETHI M 3alUIINTE apPTyMEHThI, 000CHOBBIBAIOIL[ME BEIOOD
OTBETOB

Kakue mapameTpsl pabouero mpoiiecca B KamMepe CropaHusl B/IUSIIOT Ha CKOPOCTh UCTEUEHUsI Ta30B?
1. laByieHne B Kamepe

2. CocTaB TOTJIUBHOM cMecH

3. Marepuasn coruia

4. Temrieparypa rason

IICK-1.9 - CnocoGeH ébinos/HsimMb HAyYHO-UCC/1e008ame/bCcKue pabombl U pazpadambieams 0muémnl 6
obecneueHUU CO30aHUsI NePCNEeKMUEHbIX KOHKYPEHIMOCNocoOHbIX 08u2ame/ibHbIX YCMAHOBOK U UX
COCMABHBIX 3/1eMeHIN08 Ha 0CHOGe 8030YLLIHO-PeaKMUEHbIX 0guzamesetl

Ne 1 TIpouuTaiiTe TeKCT, BEIOEpUTE MPABUIBHBIN OTBET U 3aMUIIMTE apryMeHThl, 000CHOBBIBAIOIIME BEIOOD
oTBeTa

Kakotii mapameTp TOTUTHBA BJIUSIET Ha MPOAO/DKUTETHFHOCTh paOOTHI pAKETHOTO JIBUTATE IS ?
1. Temneparypa KuneHus

2. Bs3koCTh

3. BecoBast IOTHOCTh

4. [1peT TOM/IMBA
No 2 TIpouuTaliTe TEKCT U 3alMIIUTE Pa3BEPHYThIM 000CHOBAHHBIN OTBET

YTo sBAsI€TCSI OCHOBHBIM He0CTAaTKOM COCTaBHBIX CUJ/IOBBIX YCTAHOBOK, B KOTOPLIX ITpeAyCMOTpPeHa
rmocjeaoBarejibHasd pa60Ta Pas/IM4YHbIX THUIIOB ,ELBI/IFaTeJIEi/JI?

Ne 3 TIpounTaliTe TEKCT Y 3aIMIIMTE Pa3BEPHYThIM 000CHOBAHHBIN OTBET

Kakoi1 KOHCTPYKTHBHBIN 371eMEHT PAaCIoNOKeH MeX/1y Kamepoii cMmellieHus (4) U Kamepoii ropeHust (5) B
PaKkeTHO-TIPSIMOTOUHOM JIBUraTtesie U Ji/isl Uero OH Hy)KeH?

Tl T
L. .
H*L_u_ll,’L,L__

]
fz2 3 4585 & 7

Ne 4 TlpouMTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBHE

CorioCcTaBETe 3/IEMEHThI KOHCTPYKLWHW PAKETHO-TIPAMOTOUHOI'O ABUTaTe/Id C COBMELHEHHOﬁ KaMepOﬁ
CMellleHUA ¥ TOpeHrs C X HOMEDAMU Ha CXeMe:

A BB r a E

Y \
= N - }
. g

1. KOpITyC MPSIMOTOYHOTO KOHTYpa
2. BO3AyX03ab0pHUK

3. Kamepa CMelleHUs] U CTOPaHus
Ne 5 TIIpounTaiiTe TEKCT ¥ YCTAaHOBHUTE COOTBETCTBHE
YcTaHOBHTE COOTBETCTBHE MeX/y CXeMaMu ropeHust Toryivea B PITT M ux XxapakTepuCTUKaMHU:

1. HeiitpansHoe A. ¥YBenuueHue TSTH B rporiecce paboTsl
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Ne 6

Ne 7

Ne 8

Ne 9

2. PerpeccuBHoe b. IlocTosiHHas Tsra

3.

B. YMeHbliIeHHe TSCH B IpoLiecce paboThbl
IIporpeccuBHOe

I. VIMIynbCHBIN pe>KUM paboThI

HpquTaﬁTe TEKCT U YCTAHOBUTE MMOC/1€40BaTE€/IbHOCTD

YcTaHOBUTE MPAaBU/IBHYIO TIOC/IE/|0BATe/IBHOCTE pacyueTa yZeabHbIX ITapaMeTpOB KOMOMHHPOBAHHBIX
JBUTaTeNel [JIs 3aJaHHBIX PeXXHMMOB T1071eTa ¥ PabOTHI ABUTATeIS:

1. OripesiesieHyie TeIIOCOeprKaHusI IPOAYKTOB CrOPaHKs Ha BBIXO/le 13 KOMOMHUPOBAHHOTO JBUTATeIst
2. OnpefienieHrie CKOPOCTU UCTEUEHNUs], yZe/IbHBIX TATU U UMITY/IbCa TATU
3. OnpefienieHrie OTHOLLIEHUYS JaB/IeHUI B peaKTUBHOM COIlIe

4. AHanu3 UCXOHBIX AAHHBIX JIJIS OTIpe/ie/ieHrs] PeXKUMOB TIoJieTa U paboThl IBUTaTe/IsI
ITpouuTaiiTe TEKCT ¥ YCTAHOBUTE TIOC/IE/I0BATETEHOCTD
OnpeziesiuTe NIPaBU/IBHBIN MOPSZIOK TAMOB pacueTa LIeHTPOOeXXHON (hOPCYyHKH:

1. OnipesenieHre yrna pacnbiia
2. Pacuet ko3¢ durmenTa pacxoga
3. Onpegenenue pajydyca cormsa

4, BLI60p UKrCjia 1 paCriosioXKeHHs BXOAHBIX KaHa/1I0B

[TpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/IBHBINA OTBET M 3alMIINTE apryMeHThbI, 000 CHOBBIBAOII[HEe BLIOOD
oTBeTa

B kakoM 13 KOMOMHUPOBAHHBIX JBUTATEIeH /I/1s1 TTOBBIIEHUsT 3PPEKTUBHOCTH PAOOThI UCTIONb3YETCS
BbICOKasi SHEPrOeMKOCTb MOZOTPETOr0 BOAOPO/ia, HO He UCMO/b3YeTCs X/1alopecypC BOAOPOJHOTO
TOI/IMBA?

1. pakeTHO-TIPSIMOTOYHBIN ABUTATe b C COBMEIlleHHOM KaMepoii CMellleHusI U TOpeHus;

2. MapoOBO/IOPO/IHBIN PAaKeTHO-TYPOUHHBIN JBUraTeb;

3. TypOONpPSIMOTOYHBIH ABUTATE/TH Ha 6a3e OJHOKOHTYPHOTO JIBUTaTeIs;

4. pakeTHO-TYPOVHHBIMN IBUTATE/Tb C CUCTEMOM COKIDKEHUS BO3yXa.

HquHTaﬁTe TeKCT, B])I6epI/ITe HpaBI/I]lBHbIﬁ OTBET U 3allMIINTE apryMeHTHI, O6OCHOBI:IBaI-OLL[I/Ie BbI60p
OTBeTa

Kakue NpenumMyIeCcTBd UMeeT UCIT0/Ib30BdHKE XKUJKOI'O0 PAKETHOT'O TOI/IMBA B PAKETHO-TIPAMOTOYHOM
ABUTaTe/ie B CDABHEHUU C TBEDABIM PAKETHBIM TOI/IUBOM?

1. BO3MOXXHOCTB [I/TUTETLHOTO XpaHeHUs U3fie/Hsi B TIO[rOTOBJIEHHOM COCTOSIHUY;
2. yripollleHue KOHCTPYKLIMU JIBUTATeNs ;

3. BO3MOKHOCTb [TOCTH>KEeHHSI MaKCUMa/bHBIX 3HaUeHU yie/lbHOr0 UMIY/bCa Ha BCel TpaeKTOpUU
I10J1€Ta;

4. pocTwKeHHe MaKCHMaJIbHOM SKOHOMUYHOCTH B YC/IOBUSIX MaslbIX ([03BYKOBBIX) CKOPOCTel MOIETa.

Ne 10 TTpouuTaiiTe TEKCT, BEIOEpPUTE NTPABUIbHBIE OTBETHI M 3alUIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD

OTBETOB
HPEI/IMYH_IECTBB KaKKWX CHUJIOBBIX YCTAHOBOK p€dJ/IM30BaHbI B paKETHO—Typ6I/IHHOM ,E[BI/IFEITEJ'[E?

1. )KUAKOCTHBIN paKeTHbIN ABUTaTeb;
2. IpPSIMOTOYHBIM BO3/YIITHO-pEaKTUBHBIN [IBUTATeb;

3. TypOOpeakTUBHBIM JBUTATE/Th;
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4. Tpybo/I3eIbHbBIN MOPIITHEBOU IBUTATEb.

Ne 11 TIpouuTaiiTe TEeKCT, BEIOEpUTE MPAaBUIbHBIE OTBETHI M 3alUIINTE apPTyMEHThI, 000 CHOBBIBAIOIL[MEe BEIOOD
OTBETOB

Yro U3 repeurc/ieHHOTO BIMsieT Ha BBIOOP TUIIA TOTI/IMBA [iisl PAKETHOTO [JBUTATerIs ?
1. DHepreTHuecKas MJIOTHOCTb TOIUIMBA

2. JlerkoCTb XpaHeHUsl U TPaHCIIOPTUPOBKU

3. LIeT TOI/IMBA

4. CTOuMOCTb TIPOU3BO/ICTBA

Ne 12 TTpounTaiiTe TeKCT, BeiOepuTe MpaBUIbHBIE OTBETHI M 3alUIINTEe apryMeHThI, 000CHOBBIBAIOIL{MEe BEIOOD
OTBETOB

YTO 13 MepPeurCIeHHOT0 CII0COOCTBYeT YBeTMYEeHHIO YZe/IbHOTO UMITY/IbCA PAKeTHOTO [[BUraTesIs ?
1. INToBbIlIeHMe TeMIlepaTyphl CrOPaHusl TOIIKBA

2. YBesiueHue MacChl paKeThl

3. Hcrionb3oBanue 6omee 3¢pheKTHBHBIX paCIIMPUTETBHBIX COTIEN

4. OnrruMu3auys GopMbl Kamephbl CrOpaHUst
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