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

YTBEPXIARO
HekaH dakynbTeta

JleBrxuH A.A.

« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
PACUET U ITPOEKTUPOBAHME TYPBOHACOCHBIX AI'PEI'ATOB

HamnpasyieHnue/cnenaaibHOCTb 24.05.02 TIpoeKTHpPOBaHHE AaBHAI[HOHHBIX H PAKEeTHBIX JBUraTe/IeH
TOATOTOBKH
Cnenuanu3anus/mpoduis/mporpaMma ITpoeKTHPOBaHHE XMJKOCTHBIX PAKEeTHBIX JABHIaTe/Iei
MOArOTOBKH
YpoBeHb BbICIIIero o0pa3soBaHust Croenyajaurer
®opma o0yueHHs OuHas
®daKy/bTeT A PakeTHO-KOCMHYeCKas TeXHHKA
Beinyckaromasi Kagegpa A8 IBUTATE/IU 1 DHEPT OY CTAHOBKWU JIETATE/IBHBIX
AIIITIAPATOB
Kadeapa-pa3padorunk paboueit A8 IBUTATE/IU 1 DHEPT OY CTAHOBKWU JIETATE/IBHBIX
NporpaMMabl AIITITAPATOB
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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 IBUTATEJIN 1 DHEPTOYCTAHOBKU JIETATEJIBHBIX
ATITTIAPATOB
CaBuenko ['puropuii bopucosuy, crapiuii npernosiasaTeib

[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
PACYET U ITPOEKTUPOBAHVE TYPBOHACOCHBIX ATPETATOB

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:

ITK-1 — CrniocobeH pa3pabarbiBaTh MPOEKTHYI0 U pabouyt0 KOHCTPYKTOPCKYIO JOKyMEHTALMI0 Ha PaKeTHO-
KOCMHYECKYIO TEXHUKY U UX COCTaBHbIE 3/IeMeHThI

DopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTYKEHHe CJIefyIOLINX pe3y/bTaToB 00pa3oBaHus:
IIK-1

3HAHUA:

Ha ypOBHe Mpe/ICTaB/IeHUIN: OCHOBHBIX TeEOPeTUYECKUX M MPAKTUUeCKUX MOHITUUN U CBeJIeHHH, KOTOphIe
OTHOCSTCA K pacueTy W TMPOEKTUPOBAHMIO TypOOHACOCHOTO arperara XMJKOCTHOTO DPAKeTHOTO JBUTaTelis,
COCTOSIHMI U TIepPCIIeKTUBbI Pa3BUTHUS KaK pPaKeTHOM TeXHUKU B LIe/IOM, TaK U OTAeNbHBIX ee Harpas/eHWul, B
TOM UHC/e >XUJKOCTHBIX pakKeTHbIX JBUraresieid; creldaqbHON Hay4HO-TeXHUYeCKON JiMTepaTyphl IIO
130paHHOM TEMAaTHKe.

Ha YDOBHe BOCITIPOW3BE/IEHWs: OCHOBHBIE (AKTOPBI, BAUSIONIME Ha KOHCTPYKIpio THA, o6mux
BoripocoB Teopuu THA; cBsasu napamerpos THA.

Ha ypOBHe TIOHMMaHWs: CyljecTBytomue cxembl THA, WX JOCTOMHCTBA U HENOCTAaTKY; (DU3UUECKUX
0CHOB ¢yHKI[MoHMpoBaHus THA;

YMeHUs:

MozemupoBanus THA;

aHasmM3a (hakKTOpPOB, BIUSIOIIMX Ha BBIOOD KOMITOHOBOUHOW CXEeMBI;

B/aeTb MeToZaMu pacueta THA pa3nuuHbIX CXeM;

onjeHuBarhb cxeMmbl THA 110 MX yZie/IbHBIM XapaKTepUCTUKaM;

HABbIKU:

pa3paboTKY pa3/MUHbBIX BADUAHTOB KOHCTPYKLMK THA;

MIPOEKTUPOBAHKS IIPOTOYHOM UaCTU HACOCOB;

BbIOOpa cxem THA.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucnynmaa PACYHET U ITPOEKTUPOBAHUME TYPBOHACOCHBIX AT'PEI'ATOB siBnsiercs
JVCLIMTUTMHOW 00s13aTe/IbHOM YacTu 0/10Ka 1 mporpaMMbl IOATOTOBKY 110 HanpasieHuto 24.05.02
ITpoekmuposaHue aguayuoHHbIX U pakemHblx 0gu2amesetl.

CopepxaHue [OUCLIMIUIMHBI ~ IBJISETCS JIOTUUeCKUM IpogospkeHueM auctuiuivdH: OCHOBBI
YCTPOUCTBA W TEOPUU [IBUTATE/IBHBIX YCTAHOBOK, TEOPHUS JIOIIATOYHBIX
MAIIIVH, CPEJCTBA VMH)XEHEPHBIX PACUETOB, TOIIVIMUBA PAKETHBIX JIBUIATEJIEM,
ITPUBOPHI 1 OBOPYJOBAHUE.

Copep>XaHue [UCLUIUVIMHBL SIBJISIETCSI OCHOBOM ANl OCBOEHMS JUCLIUTI/IVH: pO,I[l"OTOBKA K
IMPOLEAYPE 3AIINTHI N 3AIIIUTA BBIITY CKHOU KBAJINOUKAIITNOHHOUM PABOTBI.

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

¢ OIIK-2 — CniocobeH MOHUMAThb TIPUHLIUIIEI Pab0TEl COBPEMEHHBIX MHPOPMALIMOHHBIX TEXHOJIOTUN U
WCTO/b30BaTh WX JJIs pellleHus 3a/iau rpodecCuoHaIbHON fesTeTbHOCTH

¢ OIIK-4 — CrniocobeH 0CyIIeCcTBATh MPOGheCCUOHATBHYIO AeATENTBHOCTh C YYeTOM SKOHOMUYECKUX,
9KOJIOTUYECKUX, COIMABHBIX U IPYTUX OrPaHUUEHHM Ha BCeX JTarax >KM3HeHHOTO UK/ TEXHUYe CKUX
00BEKTOB aBUAIMOHHOMN M PAKETHO-KOCMHUUECKON TEXHUKU

¢ OIIK-6 — CriocobeH oCyIIeCTBISITh KpUTUUECKUI aHaIU3 HAayYHbIX TOCTYDKEHUH B 00/1aCcTH
aBUAL[MOHHOM 1 paKeTHO-KOCMUYeCKOU TEXHUKU

o TIK-2 — CriocobeH pa3pabarhbiBaTh 3CKU3HBIN (TEXHUUECKHI) TTPOEKT (aBAHMPOEKT) M0 CO3/[aHUI0
(MozepHHM3aLIMK) KUJIKOCTHBIX paKeTHBIX ABUraTesieil M UX COCTaBHBIX /IeMEHTOB

¢ [TK-4 — CrniocobeH NpoBOUTL PabOTHI 10 00paboTKe, aHATU3Y Pe3y/IbTaToOB SKCIIEPUMEHTATbHBIX
WCCeJOBaHUM, UCTIBITAHUM paKeTHBIX [IBUTaTesel U UX 3/1IeMeHTOB

¢ [IK-5 — CriocobeH MpoBOAUTL PAaCUéThI MTPOLIECCOB B PaKeTHBIX ABUTATE/ISIX, IPOUYHOCTH U HaZIEKHOCTU
W37leNUi ¥ UX COCTaBHBIX 37IEMEHTOB

¢ [TK-6 — CriocobeH mpoBOAUTb TIOMCK, CUCTEMAaTU3UPOBATh U aHAIM3UPOBaTh MHHOPMALHIO T10
KOHCTPYKTUBHBIM U CXEMHBIM peIlIeHUsIM CyL[eCTBYIOIIel PaKeTHO-KOCMUUeCKOM TeEXHUKHU U UX
3JIEMEHTOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HawnmeHoBaHHe pasjie/IoB H AUAAKTHYECKUX eHHHUL]

BCETO

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu

IIpakTHUecKHe
3aHATHSA

CamocrosTe/bHasA
pabora crygeHToB

®dopmupyemast
KoMmmereHus, %

K-1

I

Paspen 1. KomnonoBounble cxembl THA JKPAY. Tunsl cucrem nogauu JKPZY. I'panHulipl ux
npumeHenust. KomroHoBounsle cxembl THA JKPIIY. OcHoBHbIe (haKTOpEI, ONIpe/ieisitoLie

BbIOOP KOMIIOHOBOUHBIX cxeM THA. KoHconbHast u MexxayoriopHast cxema THA. [lJoctonHcTBa
" HegjocTaTky. Bei6op uncna potopos THA. Bei6op uncia BaioB THA. OCHOBHBIE KDUTEPHH.

22

15

niopiaun JKP/1Y. KomnoHoBounble cxemel THA JKPTY.

PeiyLiipoBaHMe YI7TI0BOI CKOPOCTH BpallleHust. BupoTaTuBHble TypOHHbI. TUIIBI CHCTEM

16

Paspen 2. Koncrpykuuu ynnorHenuin THA JKPIY. Konctpykiuu yriotHeHuit THA
JKPITY. Tpe6osanus k ynnotHeHusiMm THA. Knnaccudukaips yrioTHeHHM. MaHXeTHble
yriotHeHust B THA. ToprieBble KOHTaKTHbIE YIJIOTHEHUs. YIUIOTHEHUs C I/1aBaloliM

7 KOJIBLIOM U /Ipyrye BHYTPeHHHe YIIOTHeHusi Hacoca. CTarhueckre 6eCKOHTAKTHbIe 22 14 8 6 8

yriotHeHust B THA, uX J0CTOMHCTBA ¥ He[JOCTaTKU. THIIbl UMIIe/1epOB, MPUHLIUIIbI eHCTBUS
Y HasHaueHHe. BO3MOKHOCTb yTedek B MMIIe/iepax. YIJIOTHEHHUS C YIIPYTUMH KOJIbLAMH U
KOJIbLIEBBIMU CerMeHTaMH. [IpUHIIUITBI TOCTPOEHHs] KOMOMHUPOBAHHBIX YIUIOTHEHHH.

16

Pa311en 3. CTEH}]]:I AJISI UCNIBITAHUA Y TNTOJTy4YeHU SJHepreTHYeCKUX XdpaKTepUuCTHK
HQHTPOGE)KHLIX, HaCoCoB. CTEHAI:I A1 UCTIBITaHUA U TIOJTyYeHHs SHepreTH4YeCKuxX

7 XapaKTePUCTHK LIeHTPOBEXHBIX, HacoCOB. CHcTeMbl n3MepeHuid. O6paboTKa pe3ybTaToB 20 12 6 6 8

L[eHTpOﬁe)KHOl"O Hacoca Ha CTeH/Jie.

nsmepenuid. CocraB TunuuHoro crenga. Crioco6bl MOTy4eHHst SHepreTHueCKux
(HOpMasIbHBIX), CPBIBHBIX XapaKTePUCTHK U 110711 XapaKTepUCTHK, a Takke KIT/]

17

Paspen 4. Ilop, M MO/|eJTH Typ6omaruuH. OCHOBHbIE KDUTEPHH MOZE/TMPOBAHHSL.
Koaddurment Gictpoxognoctu LI.B. Hacoca. Ero ¢pusnueckuii CMbIC/T M IPUMEHEHH e TIPH

7 MPOeKTUPOBaHWU. [ PynIMpOBKa Ko/lec HaCOCOB 10 TUMaM U pasmepaM. Kosdduupenrt 27 12 6 6 15

k03¢ duLHIeHTa GHICTPOXOJHOCTH.

6I)ICTPOX0,E[HDCTI/I Kojieca Typ6I/lHl:I, BI/IA MepHOANOHA/IBHOI'O CeUeHMs B 3aBUCUMOCTHU OT

17

Pa3zpaen 5. PacueT oceBbIX CHJL, eHCTBYIOLIMX HA KOHCTPYKTHBHBIE 3/IeMEHThI POTOpa
THA. Crioco6bI CHWKeHHsI 0CeBbIX CHJI. [IpUUNHBI BOSHUKHOBEHHsI 0CeBbIX ci/I. Harpyska Ha

7 pafnanbHO-yTIOpHbIe MOAUIMITHUKU. PacueTHble cxeMbl A LLIHEKOL[QHTPO6E)KHOFO KoJieca, 29 14 8 6 15

Pasrpy304HOro yCTPOHCTBA).

0CeBOY peaKkTHBHOI TypOHHBI, LIeHTPOCTPEMUTEIbHON TypOuHbL. Pe3ynbTupyoiee
ypaBHeHHe. VIcrionb30BaHKe TH/paBIMueCcKoi naThl M APY (aBTOMaTH4eckoro

17

Paspen 6. IIpoeKTHPOBaHHeE 3/1EMEHTOB KOHCTPYKIIMH IIeHTPOOEXKHOro Hacoca u
ofiHOCTyneHuaToi TypouHbl. ITozBoy Hacoca. Buy noseoza. Pabouee Komeco.
MesxsionarouHbli KaHast. [TpodunrpoBanue onarok Koneca. OTBog Hacoca. CriupanbHbli

7 orBoz. Juddysopst. [Totepu B cbopHuKe 1 KoHUUecKoM Auddy3ope. OcobeHHOCTH pacueTa 24 9 4 5 15

0CeBBIX ¥ Pajia/IbHbIX 3330pOB pabouero koseca.

pacIIipenns ra3a B KOCOM cpe3se. Pacuer pa3mMepoB cortesT MapL{iaibHOi TypOHHBIL.
TTpodumMpoBaHKe COIIOBBIX PeLIeTOK U coresl. BriGop repeKpbIThii paGoueii lonaTky u

17

Bcero 3a 7 cemecTp

144 68 34 34 76

100

Bcero no gMCHUIUINHE

144 68 34 34 76

100

3.2. AyAuTOPHBII NPAaKTUKYM

Homep 1 HauMeHoBaHMe pa3jesa
JIMCLIUTLTHHBI

Tema NMPAKTHYECKOI'0 3aHATUA

Oo0nem,

ayp.
JacoB

Paspen 1. KomnoHosounsle cxemsl THA JKPY.

Turel cucrem niogauu JKPIY.
KomnionoBouHsble cxembl THA JKPY.

Pasgen 2. KoncTpykuuu yrinotHeHuit THA
JKPOY.

Koncrpyxkuuu ynnotHenuii THA JKPLY.

Pazpen 3. CTeH/pI /151 UCTIBITAHUSA U TTOTYYEHUS
SHepreTUUeCKUX XapaKTePUCTUK
L[EHTPOOEXKHBIX, HACOCOB.

CTeH/IbI A1 UCTIBITAHUS U TIOJTyUeHUsI
JHEepPreTUUeCKUX XapaKTePUCTUK
L[EHTPOOEXKHBIX, HACOCOB.

Pazgen 4. Tlomobue u MoJieTUpOBaHYE
TypOOMaLInH.

IMTopobue 1 MozleTUpOBaHKe TypOOMaIIIVH.

Pazpen 5. PacueT oceBbIX CUJ, AeMCTBYIOIIUX
Ha KOHCTPYKTUBHBIe 3j1leMeHThl potopa THA.

PacueT oceBbIX CWJI, [EMCTBYIOLUX Ha
KOHCTPYKTUBHBIe 371eMeHThl potopa THA.

Paspen 6. IIpoekTupoBaHye 3/1eMeHTOB
KOHCTPYKLIMH LIeHTPOOeXXHOro Hacoca u
OJHOCTYTIEHUATOU TYPOUHBI.

[TpoeKTHPOBaHKE 3/IEMEHTOB KOHCTPYKLIMH
[[eHTPOOEXKHOT0 HAacoca U
OZIHOCTYTIEHUYATOM TYpOWHBI.

Bcero 3a 7 cemectp

34

3.3. CamocrosnTenbHas padora crygenra (CPC)

6
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Ne Homep 1 HaiMeHOBaHHe pa3jesia Oo0Bem,
Cojepixanue yue0HOro 3a/JaHus
n/n JUCLUIIUHBI 4acoB
N3yueHne 0CHOBHOM U AOTOTHUTEILHOMN
Paszpen 1. KomnonoBouHsle cxembl THA y A
1 KPITY. nitepaTyphl. [ToAroToBKa K NpakThuye CKUM 15
) 3aHATUAM. BbINoHeHue KypCcoBOro IpoeKTa
. N3yueHne 0CHOBHOM U AOTIOTHUTETLHOMN
Paspen 2. KOHCTpYKLMY YIVIOTHEHUN
2 THA XPIIY. nutepaTyphl. [ToAroToBKa K NpakThuye CKUM 8
) 3aHATUAM. BbINoHeHue KypCcoBOro IpoeKTa
Pazgen 3. CTeHbl A/151 UCTIBITAHUS U N3yueHne 0CHOBHOM U AOTIOTHUTETLHOMN
3  |mosydeHust SHEpreTHUe CKUX suTepatypel. [ToaroToBka K pakTuyeCcKuM 8
XapaKTePUCTHK TIeHTPOOEKHBIX, HACOCOB. |3aHATHSIM.
N3yueHnre 0CHOBHOM U AOTIO/THUTETLHOMN
Paszen 4. TTomobue U Mo/ie/TMpOBaHKe
4 TVDGOMAILIH nureparypsl. [IoAroToBKa K npakTruueCKUM 15
yp ) 3aHATUAM. BbINoHeHue KypCcoBOro IIpoeKTa
Pazgen 5. PacueT oceBbIX cul, N3yueHne 0CHOBHOM U AOTIOTHUTETLHOM
5 |#elCTBYIOIIMX Ha KOHCTPYKTHUBHBIE suTepatypel. [TogroToBka K npakTuyecKum 15
anemeHThI potopa THA. 3aHATUAM. BrIloHeHre KypCcoBOro rpoeKTa
Pa3nen 6. IIpoekTrpoBaHue 3/ieMeHTOB  |(/I3yueHre OCHOBHOM U [IOTIOTHUTETLHOM
6  |KOHCTPYKLMH [[eHTPOOEXKHOTr0 Hacoca M |TUTepaTyphl. I10TOTOBKA K MPAKTHUECKUM 15
O/THOCTYTIEHUATOU TYPOUHBI. 3aHATUAM. BbINoiHeHue KypCcoBOro IpoeKTa
Bcero 3a 7 cemecTp 76

3.4. KypcoBoii mpoeKT

MMEPUO[
MNCIIOJIHEHUSA | IVTAHUPYEMOE
COAEPKAHHE STAIA (Hegenu BPEMHI (uac)
ceMecTpa)
Oran 1. Beibop u obocHoranue I1I'C 1-2 2
Otan 2. Beibop u ob6ocHoBanue cxemel THA 3-4 2
Oran 3. BeiO0p MaKCMMa/IbHOH YITIOBOM CKOPOCTH BpallleHus Bajia
THA 4-5 2
Ortan 4. Pacuer Hacoca OKUC/IUTEIS 6-7 4
Oran 5. PacueT Hacoca roproyero 7-8 4
Otan 6. Pacuet TypOUHBI 9-10 4
Oran 7. Pa3pabotka obirero suga THA 11-12 4
Jran 8. Odopmenue rpadguueckoit uactu KII, cocrosiueii u3: 1)
I'C XKP (1 muct ¢.A1); 2) ueprex obirero suga THA (2 mucta ¢. 12-15 14
A1); OdopmieHrie TIOSACHUTEBHOMN 3aITUCKU, BK/TIOYAIOIIlee TaKyKe
BOIPOCHI, CBI3aHHbIE C AHATM30M TOJTyYeHHBIX Pe3y/IBTaToB.
Bcero 3a 7 cemecTp 36

4. POPMbI KOHTPOJIA OCBOEHUVA JUCLIUII/IMHbI

CEMECTP HEJEJ/IN CEMECTPA
1/12(3/4/5| 6 |78 9 10|11 12 13/14 15 16 17
7 Op KII, Kontp.P. |IP KII, Kontp.P. KII, Koutp.P. |[P| gud. 3au.

Ycii0BHBIE 0003HAYCHUSA:

KII — KypCoBOIA TTPOEKT;

P — nuarHocTuueckasi paboTa;

KouTp.P. — KOHTpO/ibHast paboTa;
mud. 3au. — auddepeHPOBAHHEBIHN 3a4erT.

Texkymuidl KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe HHTepPBasbl B

cnenyrommx dpopmax:
¢ IMarHocTUYeckas pabora;

e KypCOBO! ITPOEKT;
e KOHTpOJbHas pabora.
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ITpomexxyTouHasi aTTecTays MPOBOAUTCS B (hopmax:
e uddepeHMPOBAHHBIN 3a4erT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. M. Ky3bMuH. . MogeiMpoBaHue IIpoLIeCCOB JIONAaTOYHbIX MAIIWH C UCII0/Ib30BaHueM cpencts STAR-
CCM+, CII6.BT'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2017, 351. pec.

2. A. M. Ky3bmuH. . MogenupoBaHHe NpoLeCCOB JIONMaTOYHbIX MalllMH C UCToJib30BaHueM cpeacTtB STAR-
CCM+. CII6.BI'TY "BOEHMEX" um. []. ®. YctuHoBa, 2017, 38 3K3.

3. M. E. Pyask. . OcHOBbI TeopuH jionatouHbiX MaiyH. CI16.5T'TY "BOEHMEX" um. [I. ®. YCcTHUHOBA,
2015, 26 3K3.

4. M. E. Pygsk. . OcHOBBI Teopuu jionatouHbx MatmH. CI16.BT'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2015, 5. pec.

5. M. E. Pyask, A. A. TanamxyH. . IIpoektrpoBaHue TypboHacocHsix arperartos XKPAY. CII6.BI'TY
"BOEHMEX" um. I. ®. YctuHoBa, 2018, 46 k3.

6. M. E. Pyask, A. A. l'anamkyH. . ITpoekTrpoBaHue TypOooHacocHbix arperatos KPIY. CII6.BI'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2018, 1. pec.

7. 1O. B. AnnckeBud, A. A. JleBuxuH. . OcHOBBI ycTporicTBa 1 Teopur JKP/I. CI16.BT'TY "BOEHMEX"
uM. 1. ®. YcruHoBa, 2016, 351. pec.

8. FO. B. AnuckeBuy, A. A. JleBuxuH. . OcHOBEI ycTporictBa v Teopuu JKP. CI16.5T'TY "BOEHMEX"
uM. 1. ®. YctuHoBa, 2016, 26 3k3.

5.2. JlorionHUTeNbHAs IUTepaTrypa Mo JUCLUIUIVHE:
He TpebyeTcsi.

5.3. Ilepuoguyeckue U3gaHust:
He TpeOyroTCs.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeOOXOAUMBIX J1/IsT
OCBOEHUS! TUCIUTUINHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — ®yunpamenTansHas 6udnuoreka BI'TY «BOEHMEX» um. [].D.
YcTHHOBa.

CorpeMeHHbIe npodeccroHanbHbIe 0a3bl JAHHBIX:

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

2. https://cyberleninka.ru/ - HayuHast anekTpoHHasi 6ubsmoreka «KubepieHnHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBast 3nekrponHas 6ubmoTeka Poccutickoro oHza
(byHIaMeHTa/TbHbIX UCC/IeI0BaHUH.

VHbopMalioHHbIe CTIpaBOYHbBIE CHCTEMBI:
1. Texa3kcriept — MIHGOpPMAaIMOHHBIM MTOPTal TEXHUUYECKOTO peryupoBanust: HopMebl, mpaBu/iia, CTaHAAPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=457 - /] 'OCTos

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncyneranTtIntoc- nH(OpMalioHHBIH [TOpTaa paBoBOM MH(POPMAaLUH.

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

B3anMogeticTBHe ¢ obyuarormucs rocpezctsoM OMIOC Moodle BI'TY « BOEHMEX» um. [].®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

CTIeL[aTM3UpOBaHHbIe TpeOOBaHUs 10 000PYZAOBaHUIO OTCYTCTBYIOT; ayAUTOPUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
PACUET 11 IPOEKTUPOBAHUE TYPBOHACOCHBIX ATPETATOB

AnHoTanusa paboueii nporpaMMsl

Mucuynmuaa PACUET U ITPOEKTUPOBAHWE TYPBOHACOCHBIX AI'PEI'ATOB sBasiercs
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-KOCMMueckasi TexHuka BI'TY "BOEHMEX" wm. [.®. YcrunoBa kadeznpoit A8 IBUTATEINA U
SHEPI'OYCTAHOBKMU JIETATEJIBHBIX ATITTAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
ITK-1 CriocobeH pa3pabaThiBaTh MPOEKTHYI0 W pabouyr0 KOHCTPYKTOPCKYIO JOKYMEHTAI[UI0 Ha DPAKeTHO-
KOCMHUECKYIO TEXHUKY U UX COCTABHBIE 3/IEMEHTHI.

CopepkaHve [UCLMIUVIMHBI OXBaTblBaeT KpPYr BOMNPOCOB, CBSI3aHHBIX C OCHOBHBIMM IPaKTU4YeCKHUMU
CBEJIEHHSIMM U pacyeTHBIMM 3aBUCHMOCTSIMHM, TIO3BOJISIIOLIMMY BbIOpaTh cxemy THA JKPIY u pa3paboratsb
KOHCTpyKLuto THA Ha ypoBHe 3CKH3HOIO IIPOEKTa.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e KYPCOBOI ITPOEKT;
e KOHTpOJbHasi pabora.

ITpoMeKyTouHasi arTecTalusi IPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMo# AWUCIUTUTHHBI
MpeJyCMOTPEHBI JIEKIIMOHHBIE 3aHATHS (34 u.), TpakThueckue 3aHATHS (34 4.), camocTosiTeNbHas paboTta
cryzaenta (76 u).

11



IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
PACUYET 1 IPOEKTUPOBAHUE TYPBOHACOCHBIX ATPETATOB

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.

HaumeHoBaH#e paboTbI

PexkoMeHpyemasi 1uTeparypa

TpyRoeMKOCTB,
Jac.

Pa3pen 1.

KommnonoBounbie cxembl THA JKPAY.

N3yueHne 0CHOBHOU U
JIOTIO/THUTE/TbHOM JIUTepaTyphl.
[TogroroBka K NpakTH4YeCKUM
3aHATUAM. BeInonHeHue KypcoBoro
MpoeKTa

IO. B. Anunckesuu, A. A. JleBuxuH. . OCHOBBI
ycrpoiicta v Teopun JKP/: CTI6.BT'TY
"BOEHMEX" um. [I. ®. YctuHosa, 2016 (7.1-7.3)
M. E. Pynak. . OCHOBBI TeOpUY JIONIATOYHBIX MAIlIKH:
CII6.BI'TY "BOEHMEX" um. [T. ®. YcTUHOB,,
2015 (1)

M. E. Pygsx. . OCHOBBI TeOpUY JIONIATOUHBIX MallIUH:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTuHORBa,
2015 (1)

IO. B. Anunckesuu, A. A. JleBuxuH. . OCHOBBI
ycrpotictBa u Teopun JKP/I: CIT6.BI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2016 (7.1-7.3)
M. E. Pynsax, A. A. TanagxyH. . [IpoekTupoBanue
typboHacocHsix arperaroB JKPIAY: CITI6.BT'TY
"BOEHMEX" um. [I. ®. YcruHoga, 2018 (1,2)
M. E. Pynsk, A. A. I'anagxyH. . [IpoektrupoBanue
TypboHacocHbIxX arperatoB JKPIY: CIT6.BT'TY
"BOEHMEX" um. 1. ®. YcruHoBa, 2018 (1,2)

15

Wrtoro no pasgeny 1

15

Pazpen 2. Koncrpykuuu yniornenud THA JKPOY.

N3yueHue 0CHOBHOM U
JIOTIOJTHUTE/TLHOU JTUTepaTyphbl.
[ToaroToBKa K MpakTHUyeCKUM
3aHATUSAM. BhITIoNHeHre KypCcoBOro
TpoeKTa

HO. B. AnuckeBuu, A. A. JleBuxuH. . OCHOBBI
ycrpoiicta v Teopun KP/: CI16.BI'TY
"BOEHMEX" um. [1. ®. YctuHoga, 2016 (7.4)
IO. B. Anuckesuu, A. A. JleBuxuH. . OCHOBBI
ycrpoiictea u Teopun XKP/I: CT16. BT TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2016 (7.4)
M. E. Pygsx, A. A. lNanamxys. . IIpoektuposanue
tTypboHacocHsix arperaroB JKPIY: CII6.BI'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2018 (5)
M. E. Pynsk, A. A. T'anagxyH. . [IpoekTipoBaHue
TypboHacocHbix arperatoB JKPIOY: CIT6.BT'TY
"BOEHMEX" um. [I. ®@. YctuHoga, 2018 (5)

Wtoro no pa3neny 2

8

Pa3nen 3. CTEH]]])I AJIAA UCTIBITAHUSA U MO/IyYEHUA JHEPTEeTUYECKUX XaPAKTEPUCTUK HEHTp06e)KH])IX,

HaCoCOB.

N3yueHure 0CHOBHOM U
JIOTIOJTHUTEJTbHOM JTUTepaTyphbl.
[ToaroToBKa K MpakTHyeCKUM
3aQHATHUSIM.

M. E. Pyasx. . OCHOBBI TeOpUU JIONIATOUHBIX MallIUH:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTuHOBa,
2015 (3)

M. E. Pyznsik. . OCHOBBI TEOPHH JIOTIATOUHBIX MAllIWH:

12
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CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHosa,
2015 (3)

Wroro no pasgeny 3

Pazpen 4. Ilogo0ue 1 MojeTMpPOBaHKe TypOOMAIIIHH.

N3yueHne 0CHOBHOU U
JIOTIOJTHUTE/TbHOM JIUTepaTyphl.
[TogroroBka K NnpakTH4YeCKUM
3aHATUAM. BInonHeHne KypcoBoro
TpoeKTa

M. E. Pynsax, A. A. lamagkyH. . [IpoektupoBanue
tTypboHacocHsix arperaroB JKPIAY: CII6.BT'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2018 (4)

M. E. Pyznsk. . OCHOBBI TEOPHH JIOTIATOUHBIX MAlLIWH:
CII6.BI'TY "BOEHMEX" um. [T. ®. YcTUHOB],
2015 (3)

M. E. Pyasx. . OCHOBBI TeOpUY JI0NIATOUYHBIX MallIUH:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTuHOBa,
2015 (3)

M. E. Pynsk, A. A. T'anagxyH. . [IpoekTipoBaHue
TypboHacocHbix arperatoB JKPIOY: CIT6.BT'TY
"BOEHMEX" um. [I. ®@. YctuHoga, 2018 (4)

A. M. KysbmuH. . MogenvpoBaHye IIpoLeccoB
JIOTIATOYHBIX MAllIMH C UCII0/Ib30BaHUEM Cpe/iCTB
STAR-CCM+: CIT6.BT'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2017 (1-10)

A. M. Ky3bmuH. . MogenvpoBaHue mpoLeCcCcoB
JIOMATOYHBIX MALLKH C UCMOb30BAHUEM CPEJICTB
STAR-CCM+: CII6.BT'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2017 (1-10)

15

Wrtoro no paspeny 4

15

Pazpen 5. PacueT 0ceBBIX CHJI, AeHCTBYIOIINX Ha KOHCTPYKTHBHBIE 3/ieMeHThI poTopa THA.

N3yueHue 0CHOBHOM U
JIOTIOJTHUTE/TbHOM JIUTePaTyphl.

M. E. Pynsx, A. A. TanagxyH. . [IpoekTupoBanue
tTypboHacocHsix arperaroB JKPIY: CIT6.BT'TY
"BOEHMEX" um. [I. ®. YcruHora, 2018 (1,2)

M. E. Pyask. . OCHOBBI TeOpHH JI0NIATOUYHBIX MallIUH:
CII6.BI'TY "BOEHMEX" um. [T. ®. YcTUHOB,,
2015 (3)

gﬁifff%;;g;::g;C;;;tosoro M. E. Pygsx, A. A. l'anapxys. . IIpoektupoBanue 15
HpoeKTa ) tTypboHacocHsix arperaroB JKPIAY: CITI6.BT'TY
"BOEHMEX" um. [I. ®@. YcruHoga, 2018 (1,2)
M. E. Pyask. . OCHOBBI TeOpHH JI0NIATOYHBIX MallUH:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2015 (3)
Wrtoro no pasgeny 5 15

TypOMHBI.

Pa3nen 6. HPOEKTHPOBHHI/IE 3JIEMEHTOB KOHCTPYKIIUHA HeHTPOGE)KHOI‘O HacoCa 1 OAHOCTyHEanTOﬁ

N3yueHne 0CHOBHOU U
JIOTIOJTHUTE/TbHOM JIUTepaTyphl.
[TogroroBka K NMpakTH4YeCKUM
3aHATUAM. BInonHeHue KypcoBoro
MpoeKTa

M. E. Pygsax. . OCHOBBI TEOPUH JIONIATOYHBIX MaIlIMH:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHUHORS,
2015 (2-4)

HO. B. AnuckeBuy, A. A. JleBuxuH. . OCHOBBI
ycrpotictBa u Teopur JKP/I: CIT6.BI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2016 (7)

M. E. Pygsax. . OCHOBbI TEOPUH JIONIaTOYHBIX MaIlIMH:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTuHORBa,
2015 (2-4)

M. E. Pynsaxk, A. A. I'ayagkyH. . IIpoektupoBanue
TypboHacocHbIxX arperatoB JKPIOY: CIT6.BT'TY
"BOEHMEX" nwm. []. ®@. YctuHoBa, 2018 (4)

HO. B. Anunckesuu, A. A. JleBuxuH. . OCHOBBI
ycrpoiicta u Teopun XKP/: CI16.BT'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2016 (7)

M. E. Pynsk, A. A. I'anagxyH. . [IpoektrpoBanue
TypboHacocHbIx arperatoB JKPIOY: CIT6.BT'TY
"BOEHMEX" nwm. []. ®@. YctuHoBa, 2018 (4)

15

Wrtoro 1o pa3zeny 6

15
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
PACYET 1 IPOEKTUPOBAHUE TYPEOHACOCHBIX AT'PETATOB

®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 KYpCOBOI ITPOEKT;

e KOHTpO/bHasi pabora;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu orjeHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

KypcoBoii npoekTr
KypcoBotii ipoeKT rpefcTaBsisieTcs B IleuaTHOM BH7ie B (hopMmare, COOTBETCTBYHOLIUM «[10/I0)KeHHIo 110
COJIepKaHHI0, 0OPMIEHHIO, OPTaHW3alMX BBITIOJTHEHUS U 3aIIUThI KYPCOBBIX TIPOEKTOB U KyPCOBBIX paboT'
BI'TY. CMK-II-4.2-12» ot 24 Hos0pst 2015 T.
3amuTa KypCcoBOro 1poeKTa MpoXoAuT B (hopMe JOK/Iaza CTyAeHTa I0 BBIIOTHEHHOW paboTe U OTBETOB Ha
BOMPOCHI penofaBarteisi. [Ipy oTBeTe Ha BOMPOCHI OL|eHWBAETCS MOJIHOTa U MPaBUJIbHOCTb OTBETOB.
OLieHKa «y[IOB/IETBOPUTE/ILHO»: CTeTeHb MoHOThI 0TBeTa 40-60% 110 KaXkjoMy BOIIPOCY.
OlLieHKa «X0pOI1I0»: CcTeleHb MoMHOThI oTBeTa 60-80% 110 KaXkjoMy BOIIPOCY.
OrleHKa «OTJIMUHO»: CTeTleHb TIOTHOTHI 0TBeTa Oosee 80% 10 KaXk/IoMy' BOTIPOCY.
He 3ammui, - crerneHs MOMHOTEL OTBeTa MeHblie 40% 110 Ka)KZ0My BOIIPOCY.
OcHOBaHUAMH [J151 CHWKEHUS OLIeHKH 3a KypCOBOM MPOEKT MOT'YT CJTYKUTh:
* HeOpe)kKHOe BBITTO/THEHHe,
* HU3KOe KaueCTBO rpaduueckoro Marepuasna (HeBepHbI BBIOOp MaciiTaba uepTeskeid, OTCYTCTBHe yKa3aHHsI
eIMHULL U3MepeHus Ha rpadukax),
* He3HAUUTE/TbHBIE OITUOKH, TTPY OTBETaX Ha TEOPETHUYECKUE BOTIPOCHI.
KypCcoBoii IPOEKT He MOXKET ObITh TIPUHAT U TIO/IJIEXKH T IepepaboTKe B Cyyae:
* HeCOOTBETCTBHS 3a/laHHI0 Ha KypCOBO€e NPOEKTUPOBaHUE;
* OTCYTCTBUSI HeOOXOIUMBIX Pa3fesioB;
* OTCYTCTBUSI HEODXOIUMOr0 rpauueCKoro MaTepuara;
* HEKOPPEKTHOM 00pab0TKH pe3y/IbTaTOB BEIUMC/IEHUH;
* ohopmIIeHKE He COOTBETCTBYeT TpeboBaHUSIM «IT0JIOXKEHUIO TI0 COJIepXKaHUI0, 0hOPMIIEHHIO, OpraHU3aIux
BBITIO/THEHUS U 3aIIUThI KyPCOBBIX MTPOEKTOB U KypcoBbIX pabot BI'TY. CMK- I1-4.2-12» ot 24 Hosiopst 2015 1.

KouTtponbHas padoTa
KoHTponbHast paboTa o1jeHHBaeTCs 10 Oa/lIbHOMN CUCTeMe:
Tema 1 «MogenupoBaHue JI0IIaTOYHBIX MallH»
10 6anoB — aHbl BepHble 0TBeTHI HAa 70% BOIMPOCOB
5 GasioB — faHb! BepHbIe 0TBeTHI Ha 50% BOMPOCOB
0 — maHbI BepHbIe OTBETHI MeHee, ueM Ha 50% BOMIpPOCOB.
Tema 2 «[IpoduirpoBaHue JIOMAaTOK 10 BBICOTE»
10 6an110B — aHbl BepHbIe 0TBeThI Ha 70% BOIIPOCOB
5 6asIoB — laHbl BepHbIe 0TBeTHI Ha 50% BOTIPOCOB
0 — maHb! BepHbIe 0TBeThbI MeHee, ueM Ha 50% BOIpPOCOB.
Tema 3 «ba3oBbie TeopeMbl ¥ COOTHOLLEHUsT Teopur TyporH THA»
10 6anyoB — maHbl BepHBIe 0TBeTHI Ha 70% BOTIPOCOB
5 6a/1/10B — IaHbI BepHbIe 0TBeThI Ha 50% BOMpPOCOB
0 — paHbI BepHBIE OTBETHI MeHee, ueM Ha 50% BOIpPOCOB.

JuddepennypoBanHkblii 3aueT

IuddepeHMPOBaHHBIN 3a4ET BBICTABISIETCS M0 KOMMUeCTBY 6asiioB, 3apaboTaHHBIMEU 00yJarouMcs B
TeyeHHe ceMectpa. CyMMapHbIi a1 BEICTaB/ISeTCS 110 Pe3ysibTaTaM HallMCcaH!sl JUarHOCTHUeCKUX pabor,
KOHTPOJIBHBIX PaboT, KOHTPOJISI CAMOCTOSITE/IBHOW paboTHI - CBOeBPeMeHHOEe BBITIOJIHEHHE 3TaroB KypCOBOTO
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MPOEKTHPOBAHUS, 32 KOTOPBIH 00yJaroIUiACa MoayJaeT JOMoMHUTebHbIe 10 6as1oB.
[ITkasia mepeBofia pe3y/bTaToB 00yUarOUXCs B OL[EHKHU 110 JUCLIUTUTHHE:

MeHee 60 HEYZIOB/IETBOPUTENIBHO / HE 3aUTEHO

60 — 74 ynoBieTBOpUTEIBHO / 3aUTEHO-Y0B/IETBOPUTEBHO

75 — 84 xopo1110 / 3auTeHO-XOPOLIO0

II71s1 TOSTyYeHUsT OTIEHKH 3aUTeHO-"0T/IMUHO" 00yYaroIuiics JOHKEeH OTBETUTL Ha TEOPETUYECKUE BOTIPOCHI 10
OueTy C 1oHOTOM oTBeTa He MeHee 80% 10 Ka)KZJOMy BOIIPOCY U [IaTh OTBETHI Ha 2-3 J0TIO/THUTENbHBIX
BOIIPOCaA Iperojasare/is CO CTeIeHbI0 MO0/THOThI OTBeTa He MeHee 30% I10 KaKZ0My BOIIPOCY.

I[Tpu HeyOBNeTBOPUTEILHOM OTBETe 00yUaroIerocsi UTOTroBasi OLleHKa MOYKeT OBbITh CHIKEHa /10 3aUTeHO-

"y 0B/IETBOPUTENBHO", KPUTEPUEM CHIDKEHUSI OLIeHKU SIBJISIIOTCS IT0JIHOTA OTBeTa MeHee 60% 1o KoMy
BOTIPOCY.
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Pa3pen 1. KomnoHoBouHBIe CxeMBbI Kypcosoii
4 7 THA JKPITY. 22 7 2 5 15 16 poeKT
Pa3pen 2. KoHCTpyKIuM YIUIOTHEHHH Kypcosoii
4 7 THA XPIY. 22 | 14 8 6 8 16 poeKT
Pa3pen 3. CTeHbl /I UCTIBITAHUA U
4 - |MOJTyYeHHs SHePreTHIeCKHX 20 | 12 6 6 8 17 Kypcosoii
XapaKTePHUCTHK LIeHTPO0eKHBIX, TPOEKT
HaCcoCoB.
Kypcosoii
4 7 Pa3zpaen 4. Tlogo6ue u Moje/THpOBaHME 27 | 12 6 6 15 17 TIPOEKT,
TypOoMaImH. KoHTposbHas
pabora
Pa3pgen 5. PacueT oceBbIX CHJI, KHYPSZE;)H
4 7 |meHCTBYHOIUX HA KOHCTPYKTHBHBIE | 29 | 14 8 6 15 17 P ’
KontposnsHas
71eMeHTBI poropa THA.
pabora
Paspen 6. IIpoekTupoBanue Kypcogoii
4 - |3/IeMeHTOB KOHCTPYKIMH 24 9 4 5 15 17 TIPOEKT,
LIEHTPO0eXXHOro HAacoca u KonTtposnbHas
O/IHOCTYIIEHUAaTOH TYpPOHMHBI. pabora
Bcero 3a 7 cemectp 144 | 68 | 34 34 76 100
Bcero no aucuinHe 144 | 68 | 34 34 76 100
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Onenounblie MaTrepuansbl mo jucuumiude PACUET U ITPOEKTUPOBAHUE
TYPBOHACOCHBIX AT'PETATOB

ITIK-1 - CnocoGeH pazpabambiéams npoeKmHyto u pabouyio KOHCMpPYKMOpPCKyio 00KyMeHmMayuio Ha
PAKemHo-KOCMUYecKylo MexXHUKy U UX COCNagHble 3/1eMeHNbl

Ne 1 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBUE
ConocraButb Tt THA c tunom KP/]

1 C MexxornopHoi
napLyaabHOU A. Mapuessnii P/ KJTA
TypOHHOH

2. OTHOBAJILHBIH,
C KOHCOJIbHOM
aBTOHOMHOM
TypOuHOM

B. PII 3YP

3. [IByXBa/IbHBIH,

C PeakTUBHOU B. PI1 PH Ha BBICOKOKMITALLIX KOMIIOHEHTAaX
TypOUHOM

4.C
paszenbHBIMUA
THA pns
HacocoB Ok u I

I'. P[] PH Ha KpUOTreHHbIX KOMIIOHEHTaX

. PII cuctembl cTabunusanyu KJITA

Ne 2 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBUE
YCTaHOBUTL COOTBETCTBUE THIMA TypOuHbI TUMy JKPI]

1 )KPII 6e3
JIOYKUTaHUSI
2)KP[ c
JIOXKUTaHUEeM
3 XP[I ¢
ABTOHOMHOM
TypbuHoii (otBeT B. IMapijuanbHas

1 "aBTOHOMHAasA"

He TIO/IXO/IUT)

4.

Hwuskonepenazgnas I'. Koseco Keptuca
HEeaBTOHOMHast

A. ABTOHOMHas

b. HeaBTOHOMHAas

H.LleHTpocTpeMuUTeIbHAs

Ne 3 IIpouMTaiiTe TEKCT YU YCTAaHOBUTE IOC/IE0BATeIBHOCTD
YKakuTe 1oc/e0BaTe/IbHOCTL pacyeta THA

. Beibop koHCTpyKTHBHOM cxXembl JKP/I.

. OnpesiesieHNe pacxo/j0B KOMIIOHEHTOB U OL{eHKa TIOTephb JaB/IeHusl.
. CocraBnenue ypaBHeHHs OajlaHCa MOILLIHOCTei

. Pacuér mapameTpoB Hacoca OKUCJTUTETS,

. Pacuér napameTpoB Hacoca roprouero

. Beibop Tuma TypOuHbL.

. Pacuért Typ6uHbL.

. [IpoBepka cxofuMOCTH ypaBHeHHsI OajlaHCa MOIL{HOCTeH.

OO UT A WN -

Ne 4 TlpounTaiiTe TEKCT U YCTaHOBUTE NOC/Ie[0BaTeIbHOCTh
ITocnenoBarennbHOCTB pacyeTa Hacoca

1. Bribop ucxopHoro urciaa ob6opotos potopa THA
2. OnpeiesieHue ivaMeTpa IlIHeKa ¥ pacyeTHOro yucia 06opoToB poropa
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Ne 5

Ne 6

Ne 8

3. OmnpesiesieHUe ONTUMAaNbHON reOMeTpUY IIHeKa

4. Omipesienienre Ko3dduryeHTa ObICTPOXOAHOCTH

5. OnpefienieHre reoMeTpUYe CKUX XapaKTePUCTUK

6. OrnpesiesieHue yucra JIONaToOK

7. TIpodunupoBaHue JI0NaTKy paboyero Koseca Hacoca.
8. Pacuet y/nuTKM Hacoca

ITpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/BHBINA OTBET M 3alMIINTE apryMeHThI, 000 CHOBBIBAOII[He BEIOOD
oTBeTa

UYTo Ha3bIBAETCS «CPBHIBOM» T10Jjaull KOMITOHEHTa TPy paboTte Hacoca?

1. Pe3koe cHW)KeHUe pacxo/a U [jaB/leHus Ha BbIXO/e Hacoca IpU [JaB/ieHUU Ha BXOJle HIDKe
CPBIBHOTO

2. [1epekoc 3epKasia >XUAKOCTH MeX/ly JIoTIaTKaMH{ B pe3y/bTaTe JeliCTBUS LIUPKY/SLIMOHHOTO
ABVDKEeHHWS Y BOSHUKHOBEHUSA KOPHUOJ/IMCOBBIX CHUJI.

3. Bo3HVKHOBeHUe KaBUTaLUY Ha Ilepe/jHell KPOMKe JIONaToK

4. 3anvpaHye [WPKY/IALAN CKOPOCTH B MEXK/I0NIaTOYHOM KaHaJjie BC/le[[CTBUe [elCTBUS
Kopuonucossix cun

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBHBIN OTBET U 3alTUILINTe apryMeHThbl, 000CHOBBIBAIOIIIVE BEIOOD
oTBeTa

YKaxkuTe Kakoi umresep 6osee 3¢heKTUBEH B I/IaHe Mepernaja JaBlIeH|s Ha Kolece:

1. ma3oBbIA

2. Te/IU/IONaTOYHbIN
3. OTKPBITHIM

4. 3aKpbITbIN

I[TpouuTaiiTe TeKCT, BbIOepUTe TIPABUIBHBIN OTBET U 3aITUIINTE apryMeHThl, 000CHOBBIBAIOIIIVE BEIOOD
OTBeTa

bnarogaps kakomy 3ddeKTy cTymeHH CKOPOCTH B Kojece KepTrca yBeTMUMBaIOT OKPYKHOU U
MOIITHOCTHOM K.I.J. TYPOUHBI ?

1. YMeHbIlIeHUIO MIOTePh B JIONATOUHBIX pellleTKax
2. YMeHblIeHUO nIoTeps B CA

3. YBemmuenuto (Lam)0 Ha Bcelt CTyTieHH

4. YMeHbIIIeHUIO MOTePb C BbIXO/IHOM CKOPOCTbIO

ITpounTaiiTe TEKCT, BEIOEPHTE MPABUbHBIE OTBETHI U 3aIUIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

YKa)kuTe OTBeTbl, OTHOCSILHECS K KO3QQULIMeHTY TOJHOTO AaBeHUs

ol =p01/p02

ol =p02/p01

ol >p02/p01

o1 = P/p01+p02

. KosdduimeHT momHoro fiapneHus B mr000M BU/Ie YUUTHIBAET BCIO COBOKYITHOCTh IMTOTEPh B
TOTOKE JI0 ero TIOJTHOTO TOPMOYKeHUS (TI0 aBCOMIOTHOM W/TM OTHOCUTETLHON CKOPOCTH).

. Pa3HOCTB [jaB/eHui1 Ha BXO/ie 1 BBIXO/le U3 COMJIOBOTO amnrapara.

. Koaddurment nonHoro fapsieHus B F000M BU/Ie YUUTHIBAET BCHO COBOKYITHOCTh ITOTEPh B
TIOTOKE TI0CJIe eT0 TIO/THOTO TOPMOKeHHs (110 abCOMIOTHON UM OTHOCUTETbHOW CKOPOCTH).

8. CymMMa cTaTuueckoro ¥ JUHaMHA4YeCKOTo JiaB/ieHUsi CHCTeMBI.

N

N D

ITpounTaiiTe TEKCT, BEIOEPHUTE MMPABUIbHBIE OTBETHI U 3alUIIINTE apTyMeHThI, 000 CHOBBIBAIOII[He BEIOOD
OTBETOB

Kakum 06pa3oM MOXKHO YBeTMUNUThL YaCTOTY Bpall[eHHs Bajla HacoCa OKUC/TUTE IS TIPH COXPAaHeHUH ero
paborocrnocobHoCTH?

1. YBenmumBas JaBieHue Ha BXOZe B HACOC

2. YBenuurBasi pacxof, ra3a Ha TypOuHe

3. Ucrionb3ys npefBapyUTenbHY0 PaCKPYTKY XULKOCTU
4. Vicionb3ysi ABYXCTOPOHHUI TTOIBO/T
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Ne 10 ITpouuTaiiTe TeKCT, BbIOepUTe MPaBUIbHBIE OTBETHI M 3alUIINTE apPTyMeHThI, 000CHOBBIBAIOIL[MEe BEIOOD
OTBETOB
Kak ymeHbIIMTE OCeBBIE pa3Mephl U CYyXy0 MacCy OLHOPOTOPHOTO, AByxBanbHOro THA nBuraresns
OOJIBIIION TATY Ha BLICOKOKHUISILIIUX KOMITOHEHTAX C JO)KUTaHWeM OKHCJ/IUTEe/TBHOTO ra3a’?

1. HWcronb3oBatk /iBa aBToHOMHBIX THA (THAO 1 THAT') ¢ nutaHreM TypOUH OT OIHOTO
okucnautenbHoro I'T;

2. 3aMeHUTh 1[eHTPOOEXKHBIN MOJKauMBaroIyii Hacoc roptouero I'T' Ha BUXpeBOI Hacoc;

3. He ucnonib3oBate APY, KOMITeHCHpYs OCeBbIe CUJIbI 38 CYET BbIDABHUBAHKS [JaB/IeHHS Ha [JUCKe
PEaKTUBHOU TypOUHBI;

4. He npuMeHSITb TIOAKAUMBAIOII[UHM HACOC TOpIoYero, yeennuus «I1T» Ha TypouHe THA.

5. Vicnionb3oBathk gBa aBTOHOMHBIX THA (THAO u THAT') ¢ nuTaHueM TypOMH OT COOTBETCTBEHHO
OKHCJIMUTe/IbHOTO M BOCCTaHOBUTeIbHOTO I'T

Ne 11 TIpouunTaiiTe TEKCT U 3alMIINTe Pa3BepPHYThI 000CHOBAHHBIA OTBET
OOBbsicHHTe TPUYMHY BO3HUKHOBEHHS yI7Ia HEZOKPYTKU Ha BbIXoze Koneca LIBH
Ne 12 TIpouuTaiiTe TEKCT U 3allMIINTe Pa3BepPHYThI 000CHOBAHHBIM OTBET
B uém 3ak/touaeTcs perMylLeCTBO LeHTPUPOBAHHYS Cerlaparopa MOAIUITHUKA 110 BHeILlIHeMY KOJIbLy?
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