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
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-KOCMHY€CKOH TeXHUKH
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
a YACHI (1m0 Ha/MMuMI0 BU/I0B 3aHATHIA) o
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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
rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

Kadenpa A8 IBUTATEJIM 1 SHEPTOYCTAHOBKMU JIETATEJIBHBIX
ATITTAPATOB
Pynsk Muxaun EBreHbeBud, K.T.H., JOLIEHT, JOLIEHT

Kadenpa A8 IBUT'ATEJIM U SHEPTOYCTAHOBKMU JIETATEJIBHBIX
AIITITAPATOB
Kupmmna Anéna AHJipeeBHa, CTapLIWi MpernojaBaresib

IIporpamma paccMoTpeHna

Ha 3ace/laHuu Kadepbi-pa3paboTumka
paboueii mporpammel A8 JIBUTATEJIA 1 DQHEPT'OY CTAHOBKWU JIETATEJ/IBHBIX AITITAPATOB

3aBepytomumii kKadeapoi JlesuxuH A.A., K.T.H., JIOLI.

[Iporpamma paccMoTpeHa
Ha 3ace/laHUM BhIMyCKatoIlel Kadepbl

A8 ABUTATEJ/IN 1 DHEPI'OY CTAHOBKU J/IETATEJ/IbHBIX AIIITIAPATOB

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




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:

IICK-1 — crmocobHOCTh pa3pabaThiBaTh TIPOEKTHYIO W pabouyi0 KOHCTPYKTOPCKYIO AOKYMEHTAIMi0 Ha
pPakeTHO-KOCMUUEeCKYIO0 TeXHUKY U UX COCTaBHbIe 37IeMeHThI

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-1

3HAHUS:

Ha ypOBHe Tpe/iCTaB/IeHUI: OCHOBHBLIX TeOPeTUYeCKUX U MPAKTUUeCKUX MOHITUM U CBe/leHWH, KOTOphIe
OTHOCSTCA K PacueTy W IMPOEKTUPOBAHMIO TypOOHACOCHOTO arperara »KUJKOCTHOTO DAKeTHOTO [BUTATes,
COCTOSTHUM M TIepCIIeKTHUBBI Pa3BUTHS KaK PaKeTHOW TeXHWKHU B 1]e/loM, TaK U OTJe/bHbIX ee HallpaB/ieHul, B
TOM UHC/Te >XUJKOCTHBIX paKeTHbIX JBUraresieif; CreldaabHON HayYHO-TeXHUYECKON JIUTepaTyphl II0
130paHHOM TeMaTHKe.

Ha YPOBHE BOCIPOU3BEJIEHUS: OCHOBHBIE (DAaKTOphl, BAUSIONME HAa KOHCTpyKuuio THA, obumx
Bonipocos Teopuu THA; cBa3u napamerpos THA.

Ha ypOBHe TOHWMaHUS: CyllecTByrolue cxeMbl THA, MX [OCTOMHCTBA U HEAOCTAaTKU; (PU3NUECKUX
0CHOB (pyHKLMOHUpPOBaHusi THA;;

YMEeHUs:

MogenupoBanus THA;

aHasM3a (hakTOpPOB, BIUAIOIIUX HAa BLIOOD KOMIIOHOBOUHOMW CXEMBbI;

B/IaJieTb MeToaMu pacueta THA pas/MuyHbIX CxeM;

oueHuBarh cxeMbl THA 10 MX yZie/IbHBIM XapaKTepUCTUKaM;;

HABbIKU:

pa3paboTKY pa3/IMUHBIX BAPHAHTOB KOHCTPYKLMH THA;

[POEKTUPOBaHUS IPOTOUHOM YaCTU HaCOCOB;

BeIOopa 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 — CriocobeH NOHUMaTh TPUHITUITBI pab0Thl COBPEMEHHBIX MH(MOPMALIMOHHBIX TEXHOIOTHUH 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
aBUAIIMOHHOMN U PAKeTHO-KOCMUYECKOW TEXHUKU

e TICK-2 — CnocobeH pa3pabaTbIBaTh 3CKU3HBIN (TEXHUUECKHUI) POEKT (aBaHIIPOEKT) 0 CO3/JaHUI0
(MozepHHM3aLIMK) KUJIKOCTHBIX paKeTHBIX ABUraTesieil M UX COCTaBHBIX /IeMEHTOB

¢ TICK-4 — CriocobeH MpoBoUTb PaboThI 10 00paboTKe, aHA/TH3Y Pe3y/IbTaTOB SKCIIEPUMEHTATBHBIX
WCCeJOBaHUM, UCTIBITAHUM paKeTHBIX [IBUTaTesel U UX 3/1IeMeHTOB

¢ TICK-5 — CnocobeH MpoOBOIUTh PACUETHI MPOL[ECCOB B PAKETHBIX [IBUTATE/ISAX, IPOUHOCTH U
Ha/I&)KHOCTH U3JeNnUi U UX COCTABHBIX 3JIEMEHTOB

¢ TICK-6 — CniocobeH MpoBOUTh MMOMCK, CUCTEMATU3UPOBaTh U aHA/TU3UPOBATh HH(POPMALHIO 110
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

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-1

Paspen 1. Komnonosounble cxembl THA JKPAY. Tunbl cicrem nogauu XKPAY. I'panuiie! ux
npumeHenus. KomroHoBounsle cxembl THA JKPITY. OcHOBHbIe (haKTOpEI, OIpe/ieisitoLiye
BbIGOp KOMIOHOBOUHBIX cxeM THA. KoHconbHast u MexxayoriopHasi cxema THA. [loctonHcTBa
¥ HefiocTatku. Bribop uncia poropo THA. Bribop uncria Banos THA. OcHOBHbIE KPUTEPHH.
Pe/yliIpoBaHue YITI0BOK CKOPOCTH BpalljeHHst. BupoTaTiBHbIe TypGHHBI. THITBI CHCTEM
nopaun JKP/1Y. KomnoHnoBounble cxemel THA JKPITY.

22

15

Pazpen 2. Koncrpykuuu yninorHenuii THA JKPITY. KoHcTpykuuu yriotHeHnit THA
JKPLY. Tpe6GoBanus K yrotHenusim THA. Knaccuduikatus yriotHeHuid. MaHKeTHble
ymnotHeHus: B THA. TopijeBble KOHTaKTHbIe YIUIOTHEHHS. YIIZIOTHEHUS C I/IaBAOIHM
KOJIBLIOM U /Ipyrie BHYTPeHHHe YIUIOTHeHust Hacoca. CTarnueckne 6eCKOHTAaKTHbIe
ynnotHenust B THA, UX JOCTOMHCTBA U HeZlOCTaTKW. TUIIbI MMI1e/11epoB, MPUHLMIBI iefiCTBUS
1 Ha3HaueHue. BO3MOXKHOCTb yTeuek B UMIIe/liepaX. YIUIOTHEHUs C YIPYTHMMU KO/bLIAMH U
KOJIbLIEBBIMU CerMeHTaMu. [IpUHLIUIIBI TOCTPOeHHsT KOMOMHUPOBAHHBIX YIUIOTHEHUH.

22

14

15

Paspen 3. CTeH/bI /I HCIIBITAHUSA H TIO/TyYeHHs] JHePreTHUYeCKHX XapaKTePHCTHK
I{eHTPOGEeXXHBIX, HACOCOB. CTEeH/IbI /7Sl NCTILITAHHS! U TIO/TyYeHHs SHePreTHYeCKHIX
XapaKTePUCTHK LIeHTPOGEXHBIX, HacocoB. CHcTeMbl 3MepeHnid. O6paboTKa pe3y/bTaToB
n3MepeHuii. CocTaB THIIMYHOTO cTeHza. CrocoObl 0Ty YeH s SHepreTHYeCKUX
(HOpPMasbHBIX), CPBIBHBIX XapaKTePUCTHK U 110/1 XapaKTePUCTHK, a Taioke KIT]]
11eHTPOOEKHOTO Hacoca Ha CTeHzje.

20

12

15

Paspen 4. Ilop, H MOJe. Typ6omamuuH. OCHOBHbIE KDUTEPUHU MOZE/IMPOBAHMSL.
Kosddpurment GicTpoxognoctu LILB. Hacoca. Ero ¢pu3nueckuii CMBbICT M PUMeHeHHe TIpH
MpOeKTUPOBaHUH. I'PyTIMpOBKa KoJleC HacoCOB MO THIaM U pasmepaM. Koadduipent
GBICTPOXOAHOCTH KojTeca TypOHHBL Bu/l MepUOAOHANBHOTO CeueH s B 3aBUCUMOCTH OT

K03 duLpeHTa GbICTPOXOAHOCTH.

27

12

15

15

Paspaen 5. PacueT o0ceBbIX CHJI, JeHCTBYIOLIMX HA KOHCTPYKTHBHBIE 3/IeMeHThI POTOpa
THA. Crioco0bl CHWKEHHsT 0CEBBIX CHJT. le/I'-lI/lHl:I BO3HHWKHOBEHHSA 0CEBBIX CHJI. Hﬂpr3Kﬂ Ha
pasnanbHO-YTIOpHBIe MOAUIMITHUKH. PacueTHble cxeMbl A UJHEKOL[GHTPO6€)KHOFO KoJsieca,
0CeBOIi PeaKTHBHOM TypOUHBbI, LIEHTPOCTPEMHUTENBHON TYPOKHBI. Pe3ynbrupyioliee
ypaBHeHHe. VIcronb30BaHKe TH/APABIMYeCKol MsThl Wi APY (aBTOMariueckoro
Pa3rpy30uHOro yCTPOICTBa).

29

14

15

15

Paspen 6. IIpoekTHpoBaHHUe 371EMEHTOB KOHCTPYKIIMH LIEHTPOOEKHOro Hacoca u
oAHOCTymeH4aToi Typ6uHsl. [Toneoz Hacoca. Bup noasoga. Pabouee koseco.
MesxiionarouHblid KaHas. ITpodunrpoBaHue yonarok Koneca. OTBog Hacoca. CriupanbHblii
orBog. Juddysopsl. [Torepu B cGopHuKe U KoHUUECKOM Auddy3ope. OcobeHHOCTH pacueta
paciIMpeHusi ra3a B KOCOM cpe3e. PacueT pasmepoB corest napijfaabHO# TypOUHbL.
TTpo¢uMpoBaHKe COMIOBBIX PEILeTOK U coresl. BeI6op nepekpbITHii paboyeli 1omaTku 1
0CeBbIX M PaJjHa/IbHbIX 3a30pOB pabouero Koseca.

24

15

25

Bcero 3a 7 cemecTp

144

68

34

34

76

100

Bcero no AucuyinHe

144

68

34

34

76

100

3.2. AyAuTOpHBII NPAKTUKYM

Homep u HauMeHOBaHMe pa3jesa
AUCIUTLTHHBI

Tema MNPAKTHYECKOI'0 3aHATUA

Oo0nem,

ayp,.
JacoB

Pasgen 1. KomnonoBouHsie cxembl THA JKPY.

Turnel cucrem nogaun JKPAY.
KommnonoBounsle cxembl THA JKPY.

Pasgen 2. KoncTpykunu yrinotHeHuit THA

XPIY.

Koncrpykiuu yrinorHenuit THA JKPIY.

Paszpen 3. CreHpp1 /151 MUCTIBITAHUSA U TTOTYY€HUS
SHepreTUUeCKUX XapaKTePUCTUK
1IEHTPOOEXXHBIX, HACOCOB.

CTeH/IbI [1/1 UCTIBITAHUSA U TIOTYYEHHS
JHepreTUUeCKUX XapaKTepUCTUK
1[eHTPOOEXKHBIX, HACOCOB.

Paszen 4. Tlonobue U MojieTMpOBaHKe
TypOOMaIluH.

ITozo6ue 1 MofenpoBaHue TypOOMaIlyH.

Pazpen 5. PacueT oceBbIX CUJI, IeACTBYHOIIUX
Ha KOHCTPYKTUBHBIE 3j1eMeHThl potopa THA.

PacueT oceBBIX CWJI, [eMCTBYIOLIMX Ha
KOHCTPYKTUBHBIe 371eMeHThl potopa THA.

Pazpen 6. IIpoekTpoBaHUe 3/1eMEHTOB
KOHCTPYKIIUH [[eHTPOOEXXHOr0 Hacoca u
O/IHOCTYTIEHUATOU TYPOUHBI.

[TpoeKTUPOBaHKe 371EMEHTOB KOHCTPYKIMU
LeHTpOOE>KHOro Hacoca U
O/THOCTYTIEHUATOU TYpOUHBI.

Bcero 3a 7 cemecTp

34

3.3. CamocrosiTennbHas pabdora crygenta (CPC)

6

27550




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-KOCMHueckor TexHukd BI'TY "BOEHMEX" um. 1.®. YcrunoBa kadeznpoit A8 JBUTATE/IU U
SHEPI'OYCTAHOBKMU JIETATEJIBHBIX ATITTAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-1 criocobHOCTh pa3pabaThiBaTh MPOEKTHYIO U pabouyo KOHCTPYKTOPCKYIO IOKYMEHTAIUI0 Ha PAKETHO-
KOCMUYECKYI0 TEXHUKY U UX COCTaBHbIE 37IEMEHTHI.

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)

M. E. Pynsaxk, A. A. I'ayagpkyH. . IIpoektupoBanue
TypboHacocHbIx arperatoB XKP/IY: CII6.BI'TY
"BOEHMEX" um. 1. ®. YcruHoBa, 2018 (1,2)
HO. B. AnunckeBuu, A. A. JleBuxuH. . OCHOBBI
ycrpoiicta v Teopun KP/I: CI16.BT'TY
"BOEHMEX" um. 1. ®. YctuHoga, 2016 (7.1-7.3)
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

8
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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. Pyasx. . OCHOBBI TeOpUH JIONIATOUHBIX 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. 1. ®@. YctuHoBa, 2018 (4)

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

A. M. Ky3bMuH. . MogenupoBaHue MpoLeCCOB
JIONATOYHBIX MALLVH C UCIOb30BAHUEM CPEJICTB
STAR-CCM+: CIT6.BT'TY "BOEHMEX" um. [I. ©.
YcruHoBa, 2017 (1-10)

M. E. Pynsx, A. A. TanagxyH. . [IpoektupoBanue
tTypboHacocHsix arperaroB JKPIAY: CITI6.BT'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2018 (4)

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. Pygsax. . OCHOBBI TEOPUH JIONIaTOYHBIX MaIlIHH:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTuHORBa,
2015 (3)

M. E. Pynsaxk, A. A. I'ayagpkyH. . [IpoektupoBanue
TypboHacocHbIx arperatoB XKP/IY: CII6.BI'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2018 (1,2)

ITogroroBka K npakTAueCKUM . 15
A THSIM. BBITOIHEHHE KVDCOEOLO M. E. Pyasx. . OCHOBBI TeOpUH JIONIATOUHBIX MallIUH:
) yp CII6.BI'TY "BOEHMEX" um. [1. ®. YcTuHORBa,
MpoeKTa 2015 (3)
M. E. Pynsaxk, A. A. I'ayagkyH. . IIpoektupoBanue
TypboHacocHbIxX arperatoB JKPIOY: CIT6.BT'TY
"BOEHMEX" um. /1. ®. YctuHoBa, 2018 (1,2)
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. Pynsx, A. A. TanagxyH. . [IpoektupoBanue
tTypboHacocHbix arperaroB JKPIAY: CITI6.BT'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2018 (4)

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

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

M. E. Pyask. . OCHOBBI TeOpHH JI0NIATOUHBIX MallIUH:
CII6.BI'TY "BOEHMEX" um. [T. ®. YcTUHOB,,
2015 (2-4)

M. E. Pyasx. . OCHOBBI TeOpUH JIONIATOYHBIX MallIUH:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTuHORBa,
2015 (2-4)

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 51 HeyZIOB/IeTBOPUTENBHO / He 3aUTEHO

51 — 74 ynoB/ieTBOPUTENBHO / 3aUTeHO-YA0B/I€TBOPUTEIBHO

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 15 poeKT
Pa3pen 2. KoHCTpyKIuM YIUIOTHEHHH Kypcosoii
4 7 THA XPIY. 22 | 14 8 6 8 15 poeKT
Pa3pen 3. CTeHbl /I UCTIBITAHUA U
4 - |MOJTyYeHHs SHePreTHIeCKHX 20 | 12 6 6 8 15 Kypcosoii
XapaKTePHUCTHK LIeHTPO0eKHBIX, TPOEKT
HaCcoCoB.
Kypcosoii
4 7 Pa3zpaen 4. Tlogo6ue u Moje/THpOBaHME 27 | 12 6 6 15 15 TIPOEKT,
TypOoMaImH. KoHTposbHas
pabora
Pa3pgen 5. PacueT oceBbIX CHJI, KHYPSZE;)H
4 7 |meHCTBYHOIUX HA KOHCTPYKTHBHBIE | 29 | 14 8 6 15 15 P ’
KontposnsHas
71eMeHTBI poropa THA.
pabora
Paspen 6. IIpoekTupoBanue Kypcogoii
4 - |3/IeMeHTOB KOHCTPYKIMH 24 9 4 5 15 75 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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Kputepuu oneHuBaHus

Ne 1
Ne 2

Ne 3
Ne 4

Ne 5

Ne 6
Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Bonpocbl omkpbimoz2o muna:

YTo Ha3bIBAETCS «CPBHIBOM» TI0/IaUM KOMIIOHEHTA Mpy paboTe Hacoca?

Kakoe ymioTHeHre Hacoca obecrieuBaeT MUHUMA/IbHYIO BHYTPEHHIOIO yTEUKY:
1jesIeBOe WX C TJIaBarOIM KOJIBLOM?

YKaKriTe 0CHOBHOM IPUHLIUI, HA KOTOPOM OCHOBAHBI YIVIOTHEHHS JTJAOMPUHTHOTO THIIA.

OOBbsICHUTE TIPUUKMHY YTEUEK B UMITe//IEPe Ha PACUETHOM, CTALIMOHAPHOM PEKUME
paboThI.

B uéMm 3axstouaeTcsi IperMyILeCTBO LieHTPYPOBaHUs cellaparopa MOALIUITHYKA 110
BHELIIHEMY KOJIbLy?

YKa)kuTe yroy KOHyCHOCTH Ha BXO/le B PellIfTKY 1 ero Ha3HaueHue.

¥ Kakoro ITHeKa Harop Ha BbIXOZie OOJIblIIe: TOCTOTHHOTO UK NePeMEHHOTO 111ara (TIpH
OJMHAKOBOH /I/INHe, IhaMeTpe, YKc/ie JIOTIaToK, YaCToTe BpalljeHusl).

B kakux Hacocax BO3HUKAeT HEOOXOAMMOCTh PUMUHEHUS JIOTIATOK JABOSIKOH
KPUBU3HBI?

Ykaxkute Kakoi umresep 6osee 3¢dheKTUBEH B T/IaHe MEperaja JaBlIeHus Ha Kolece:
[1a30BLI e/TAIONaTOUHbIN.

OObsiICHUTEe IPUUMHY BO3HUKHOBEHUSI YI/Ia HEIOKPYTKH Ha Bbixo/e Kosieca IIBH
(vrom £y).

Bonpocbl 3akpbimo2o muna:
Bri6op Tinia THA a1t JKPIY G0/IbIIION TATY HAa KUC/IOPOJHO-BOAOPOJHOM TOIUIMBE TPH
JIAB/IEHUU B KaMepe cropanus 6osee 15 MIla

- AsroHomusie THA (THAO u THAT') c TypOrHamM# Ha BOCCTaHOBUTETbHOM Ta3e
OT OZHOI'O ra3oreHeparopa;

- AstoHomuble THA (THAO u THAT') c Typ61HamMH Ha BOCCTaHOBUTE/TbHOM M
OKHMCJ/IUTe/IbHOM Tra3e OT [IByX ra3oreHepaTropos;

- MoHo06ouHbIi THA ¢ MeXaHUYeCKUM PeIlyKTOPOM /ISl pa3BOJKH BeTUUH
4acToT BpalljeHNs HaCOCOB FOPHOYero U OKUCIUTeNS;

OpHOpOTOpHbIH ABYyXBanbHbl THA ¢ TypOHHOI Ha BOCCTaHOBUTE/IBHOM ra3e OT OJHOr0
rasoreHeparopa.

Crioco6 ymeHnbliieHust oceBbix pasmepo THA c IIILIEH apuraresist 60/bII0M TSICH Ha
BBICOKOKUITSALLMX KOMIIOHEHTax TOIJIMBA:

- YMeHbllIeHUe 0CeBbIX pa3MepoB AByxcTopoHHuUX HIITBH 3a cuér
NIPpUMEHEeHUs] KOPOTKUX IITHEKOB C MajbIM

Almn

(KOHMYEeCKHX U CTPEIOBU/IHBIE BTY/IKH), KOTOPhIE MPOIBUHYTHI BO BXO[HOH MaTpy0oK
Hacoca;

- HWcronb30Banue ofHoBaIbHOM cxeMbl THA Ha Tpéx oriopax;

- ITpumenenue ogHocTopoHHUX IIIIIBH BMeCTO ByXCTOPOHHUX 3a CUET
yBeJIMUeHUs /1aBjleHus Ha BXO/e

H_-:pa
c ucrionb3oBaHueM ABHA;

Vcnonb3oBaHue 1je/TbHOCBAPHOM KOHCTPYKIMU KOPIIyCa CO CITeI[Ha/IbHbIM THUIIOM
CBapHBIX ILIBOB, JIETKO CPe3aeMbIX /iyl Pa300PKU.
Criocob ymeHbIIIeHHUs] ©3HOCA XOZI0BOH yacTu MexkayoriopHoro THA co cTopoHsl Hacoca
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OKHWCJTUTEISI TIPY CIOKHOU IMK/IorpamMMe 1 60/bIoM pecypce:

- YcTaHOBKa Ha KOHCOJIU ABYXCTOPOHHEI'O HaCOCa OKUC/INTE/IA BMeCTO
OHOCTOPOHHETO;

- Ncnionb3oBaHue CIIapeHHOro pagra/JIbHOYTIOPHOI'O MOAIINITHHUKA;
- CDOPCI/IPOBaHHOE OXJ/1aXK/1eHre ITOAIIMITHMKA HaCOCa OKHUC/TUTEeJIA;

CHWKeHMe 0CeBOM CHJTbI OT CTYIHIBI HACOCA OKHUC/TUTES 3a CUET Pa3rPy30UHbIX
OTBEPCTHUH B CTYTIHIIE.

Crioco0bl yMeHbILIEHUsS] 0CeBOM CH/Ibl Ha poTope THA ¢ MOII[HOM 0CeBOl peaKTUBHOM
TYpOMHOM U IByXCTOPOHHUMHU HACOCAMU OKUCJIUTE/IS U TOPIOUETO:

- YcraHOBKa aBTOMaTH4eCcKoro pa3rpy3oyHoro ycrpoiictsa (APY) psgom c
TYpOUHOM;

- [TpumeHeHMe peakTHBHON TypOWHBI C Pa3rpy30UHBIMUA OTBEPCTHSIMU B IVCKe
B COYeTaHUM C paJyabHBbIM YIIJIOTHEHHMEM Ha BBIXO/e COTIOBOTO arnrapara (1o
aHasIoruy C aBUallMOHHBIMU TYpOMHAMN);

- CHxeHHue P€aKTUBHOCTU Typ6I/IHI>I WA UCI10/Ib30BaHHEe aKTHBHOI'O KOJ1ecCa,

YcTaHOBKa CriapeHHbBIX TPEXTOUEUHBIX Pa/IaTbHOYTIOPHBIX TIOALITUITHUKOB.

CoBepilieHCTBOBaHUE Cr10coba moBofa rasa K Typbure THA MeX/1yoropHO# cxeMbl
0e3 CyIIeCcTBEeHHOTO YBeJIMUEeHHsST 0CEBBIX Pa3MepOB arperara:

- [TpumeHeHMe LIeHTPOOEKHOM, MHOTOCTYTIeHUaTOH OMpOTaTHBHON TypOUHBI
CXeMbl «IOHI'CTPeM» C KOPILyCOM «TOPILIKOBOIO» THIIA U pajjia/bHbIM OTBOJOM rasa;

- HO,E[BO,E[E[H_II/IE " OTBOJSALIME KOJIJIEKTODBI C paJvda/IbHBIM PACITO/IOKEHNEM
ra3oxoa0B;

— TMoBbIIIIEHHE JABIEHUS B KOKyXe TYPOUHBI C MOC/Ie[YIOIIM
HCIob30BaHueM rasa B corviax P.C.Y;

PacuéT 1 pa3paboTKa OTBOZSIIIETO Ta30X0/a, PabOTaroIIero B peskiMMe MHOKeCTBa
CKAUKOB B KaHare.

Kak co3zars KoHCO/mbHYH0 onopy poropa THA Ha BXoze B HACOC He CHWKasi ero
QHTUKABUTALMOHHbBIX XapaKTepUCTUK:

- Vcrionb3oBaTh KOHCOTBHYIO CaMOYCTaHAB/IMBAIOILYIOCS OTIOPY C T/1aBakoIUM
KOJIBIIOM B COUETAHUH CO IIe/IeBBIM YIUIOTHEHHEM C T/IaBarOIIM KOJTbLIOM;

— YcraHoBKa rHApoAvHaAMKUeCKOIro obTekare/ist MOAIIMITHHKA,
YCTaHOBJ/IEHHOI'O Ha BXOJe;

- YBesmueHre BHYTPEHHETO iamMeTpa MOABOASIIIEero narpyoka Hacoca;

- Vcronb30BaHKe «BLIHOCHOTO» OCEBOT0 OyCTEPHOTO Hacoca C MPUBOJIOM OT
Bana THA.

Kak ymeHBbIIMTE OCeBbIe pa3Mephl U CYXy0 MacCy OJHOPOTOPHOIO, AByxBajbHOro THA
JBUTaTerst OOJBIION TATY Ha BLICOKOKHUIISIIIMX KOMITOHEHTAX C JO)KUTaHHEM
OKUC/IUTe/IbHOIO rasa?

— Vcnonb3oBath /1Ba aBToHOMHBIX THA (THAO u THAT') ¢ mutaHuem TypOuH
OT OJJHOTO OKucauTe/bHoro I'T;

- 3aMeHHUTh LeHTPOOEXKHBIM MO/IKAUMBAOLIHI Hacoc roprovero I'T' Ha
BUXPEBO HacoC;

- He ucrnonn3oBats APY, KoMIieHCUpYsl OCeBble CHJIBI 3a CYET BbIpaBHUBAHKS
[laBIeHNsI Ha [JFICKe peaKTHBHOM TypOVHBI;

He npumensiTh noakaurBaromuii Hacoc roprouero I'T, yBesmuuB «I1t» Ha TypOrHe THA.
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Ne 10

Kak pa3mecTuTh HacOC OKUCIUTENS B KOHCOMBbHOM cxeMe THA fBuraress c
[O’KUTaHWeM OKUC/IUTe/ILHOIO rasa Ha CaMOBO CIIaMEeHSIFOIUXCS KOMIIOHEeHTax:

- Hacoc okuciuTesnst pasmertiaeTcsi psiioM ¢ TypOMHOM ¢ opraHu3arueit
HOPMHPYEMOH YTeUKH B KOXKYyX TypOUHBI yepe3 7abUpHHTHOE YTUIOTHEHHE;

- Hacoc okuciuTenst pasmecTuTh Ha KoHCom THA, 06ecrieunB ero BHICOKO
AHTHKaBUTAIL[IOHHBIX XapaKTePUCTHK;

- Pa3mecTUTb ABYXCTOPOHHMI HaCcOC oKucuTesst Ha koHcomu THA;

Pa3mMecTUTb ZIByXCTOPOHHUH HACOC OKUC/TUTES PSIZIOM C TYPOUHOM.
YcnoBus obecrieueHust paboThI OTIOP POTOPA B BaKyyMe:

— Haunyuiue ycnoust pabotsl orop THA B KocMoce 06eCrieuMBarOTCs TepMeTH3aljuei
OT BaKyyMa BCeX IMoJiocTe U pa3MeitieHre THA B KOHTeliHepe C MUKPOK/TUMAaTOM, He

3aBUCSIIEr0 OT OKPY)Kalollleld cpe/ibl;

— IpuMeHeHHe TBEPABIX CMa30K Ha OCHOBe JUCY/Ib(UIA MoHOeHa, (GToporiacTa,
rpaduTa ¥ UX KOMOVHAIHIH;

— TTokphITHE OETOBBIX AOPOXKEK TIOAIIUITHUKOB CepebpoM, HUKeieM, Me/IbIo;

l'epmeTH3aniyeli OT BaKyyMa OT/,€/IbHO ONOPHBIX y37I0B, 3all0JIHEHHBIX TBEPJOW CMa3KOM.
Kakumu MeponpusTUSMUA MOKHO YBe/TMUWUTh SHepreTryeckue xapakrepuctuku LICT u
eé mowqHocTHbIN KI1/l npy coxpaHeHWy Hapy’>KHOTO jaMeTpa CTYMULIbI U COTUIOBOTO
armapara:

- YBenuuvBasi paZiaabHYI0 TIPOTSHKEHHOCTH CTYIIHLBI 3a CUET U3MeHeHUs
KpeTUIeHusI CTYTULIBI C BasioM (Tiepexo/] Ha (priaHIleBoe coeJuHeHue);

- YBenuuuBas
s

KoJieca 3a CUéT OosibIiel Koy30PHOCTH MEX/TOTTaTOUHBIX KaHAJIOB;

— N3MmeHsisi KUHeMaTUKY TIOTOKA Ha BbIXO/e KoJjleca 3a CUET YMEHbBIIEeHUS «
(LR 2y

N3meHss KuHeMaTHKy TTOTOKa Ha BXOZE B KOJIeCO 3a CYUET OTPULIATEIbHOTO YIVIa aTaKu

-g—:':}.
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