





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

-7 — CHOCOOHOCTh BBIMIOJIHSTE HAYYHO-UCC/IeAOBaTe/lbCke paboThl W pa3padarhiBaTh OTYETHI B
TICK-7 6 ) 6

obecnieueHuU CO34aHVA TMEePCIEKTUBHBIX KOHKYPEHTOCHOCO6H]:IX ABUT'dTE/IbHBIX YCTAHOBOK M MX COCTABHBIX
3/IEMEHTOB Ha OCHOBE€ XXUJKOCTHBIX PAKETHBIX I,IILBI/II'ElTeJIeI‘/II

DOpMHUPOBaHHIO KOMITETEHI[HUH CITY)KUT JAOCTKEHUE CJIeIYIOIINX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-1

3HAHUS:

Ha ypOBHe Tpe/iCTaB/eHUI: OCHOBHBLIX TeOPeTUYeCKUX U MPAKTUUeCKUX MOHITUM U CBe/leHWH, KOTOphIe
OTHOCSITCS K PACUeTy U MPOEKTUPOBAHUIO TyPOOHACOCHOTO arperara »KM/JKOCTHOTO PAaKeTHOTO JIBUTATe st

Ha YPOBHE BOCITPOM3Be/IeHUs: OCHOBHbIE (PAKTOPHI, BAUSIOLIMe Ha KOHCTpyKLno THA

Ha YPOBHe MOHMMaHWUS: CylecTByrore cxeMbl THA, X OCTOMHCTBA U HEe[OCTATKU;

YMeHUS1:

MogpenrpoBanus THA;

aHa/M3a (haKTOpPOB, BIUSIOI[MX HAa BBIOOD KOMIIOHOBOUHOM CXeMBbI;

HABbIKU:

pa3paboTKY pa3/IMUHBIX BAPUAHTOB KOHCTPYKLMH THA;

TIPOEKTUPOBAHKS TIPOTOYHOMN YaCTU HaCOCOB.
ICK-7

3HAHUS:

Ha YpPOBHe TpeJCTaB/eHU: COCTOSIHUM U MepCHeKTUBBI Pa3BUTUS KaK PaKeTHON TeXHUKH B 11eJI0M, TaK
U OTAe/IbHbIX ee HarpaB/ieHWd, B TOM UMC/Ie >XUAKOCTHBIX paKeTHBIX [BUTaTesiel; CreliMaJbHOM Hay4yHO-
TeXHUUECKOU JIMTEPATYPhI 10 N30PAaHHOM TeMaTHKe.

Ha YPOBHE BOCITPOM3Be/IeHHs: 001uX BornpocoB Teopun THA; csi3u napamerpos THA.

Ha YpOBHe TIOHMUMaHUs1: GU3NUeCcKrX 0CHOB (pyHKIMOHUpoBaHus THA;

YMEHUs:

B/IaJieTb MeToamMu pacueta THA pas/MuHbIX CxeM;

oueHuBarh cxeMbl THA 10 UX yZie/IbHBIM XapaKTepUCTUKaM;

HABbIKU:

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 — CriocobeH NOHUMaTh TPUHITUITBI pab0Thl COBPEMEHHBIX MH(MOPMALIMOHHBIX TEXHOIOTHUH U
WCTIO/Ib30BaTh MX TMPU pellieHnH 3afiad rpodeCcCUoHaIbHOM JesiTeTbHOCTH

¢ 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[MOHHON U paKeTHO-KOCMUUeCKON TeXHUKU

¢ OIIK-7 — CriocobeH KpUTUYECKU ¥ CUCTEMHO aHa/IM3UPOBaTh JI0CTHXKEHUS OTPaciv
JIBUTATeIeCTPOEHHUS U SJHEPTETHUECKON TEXHUKU U CIIOCOOBI MX MPUMEHEHHUS B TTPOQeCCHOHATEHOM
KOHTEKCTe

¢ TICK-2 — CrniocobeH pa3pabaTbiBaTh 3CKU3HBIN (TEXHUUECKUI) MPOEKT (aBaHTPOEKT) MO CO3/IaHHIO
(MofepHU3aLIMK) XKUJKOCTHBIX paKeTHBIX JBUraTesiell U UX COCTaBHBIX 3/IeMEHTOB

¢ [ICK-4 — CriocobeH npoBofuTb paboThI 110 00paboTKe, aHa/MM3y pe3y/IbTaToB SKCIIePUMEeHTaTbHBIX
WCCIIelOBaHUM, UCTIBITAHMIN paKeTHBIX JBUraTesieil U UX 3/1leMEeHTOB

¢ TICK-6 — CriocobeH MpoBOJUTh IMOMCK, CUCTEMATU3UPOBaTh U aHA/TM3UPOBATh HH(MOPMALHO 110
KOHCTPYKTHBHBIM U CXEMHBIM PeIlIeHUsIM CyL[eCTBYIOIIel PaKeTHO-KOCMUYeCKOM TEXHUKHU U UX
3JIEMEHTOB

¢ YK-8 — CriocobeH co3/jaBath U MO/|Iep>KUBaTh B TIOBCEJHEBHOM KU3HU U B TIPOGeCCUOHATLHOU
JIesITeTbHOCTH Ge30TacHbIe YC/I0BUS XXU3HEAeITeTbHOCTH [I7Isi COXpaHeHUst TIPUPOHOM Cpepl,
obecrnieueHUst yCTOMYMBOTO pa3BUTHS O0OII[ECTBA, B TOM UKCJ/IE TIPU YTPO3€ U BO3HUKHOBEHUU
Yype3BbIUANHBIX CUTYAI[|i U BOEHHBIX KOH(DINKTOB



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

JIekuun

IlpakTHyeckue
3dHATHUA

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

IICK-1

IICK-7

Paspen 1. Komnonosounbie cxembl THA JKPY. Tunel cuctem nogaun JKPY.
I'panuiipl vx npumeHenust. KomnoHoBoussle cxemsl THA JKPY. OcHOBHbIe
(hakTopsl, onpezesoLive BbIOOP KOMIIOHOBOUHBIX cxeM THA. KoHcomnbHast 1
MexxayorniopHast cxema THA. [locTonHCTBa M HejoCTaTKK. BpiGop uricia poTopos
THA. Bbi6op uncna BasioB THA. OcHoBHble KpuTepHu. Pe/iyLiipoBaHue YII0Boi
CKOpOCTH Bpaltienusi. BuporaruBHble Typ6uHbl. Turbl cictem nogaud JKPIY.
KomroHoBounsle cxembl THA JKPITY.

22

15

Paspen 2. Koncrpykuuu yninorHenuin THA JKPJTY. KoHCTPYKLMM yIIIOTHEHHH
THA JXPY. Tpe6osauus k yrotHeHusiM THA. Kiaccubukarys yrioTHeHHH.
MamketHble yriotHeHHs1 B THA. TopijeBble KOHTaKTHbIe YIUIOTHEHHs. YTIJIOTHEHUs
C M/1aBaloIL1M KOJbLIOM U JIpyrie BHyTPeHHHUe YIUIOTHeHUsl Hacoca. CtaThuyeckue
6eckoHTaKTHble yruoTHeHust B THA, WX JOCTOMHCTBA U HeoCTaTKU. THITbI
VIMITe//IepOB, IPUHIIUIIBI IeMCTBUS ¥ Ha3HaueHHe. Bo3MOXHOCTD yTeuek B
vMIenepax. YIJIOTHEeHUs C yIPYTMMHU KOJIbLIAMHU U KOJIbLIEBBIMU CEerMeHTaMU.
TIpUHLMIBI TOCTPOEHNUST KOMOMHUPOBAHHBIX YIIIOTHEHHH.

22

14

15

15

Pasuen 3. CTeH}Il:I AJIA HCNIBITAHUA U MOTyYeHHs SHEPreTHYeCKHuX
XapaKTepMCTHK ueHTpOﬁe)KHle, HaCoCoB. CTEHA])I [AJIs ACTIBITaHWA U TIOJTyYeHUs
SHepreTHUECKHX XapaKTePUCTHK LieHTPOOeXKHbIX, HACOCOB. CHCTEMbI H3MePeHHIA.
O6paboTka pe3y/bratoB u3mepeHuit. Cocrae TUIHYHOTO cTeHAa. CrocoObl
T0JTyYeHHs SHepreTUUeCKUX (HOpMaslbHbIX), CPbIBHBIX XapaKTePUCTHK U 101
XapaKTepUCTHK, a Takke KITJ] 1leHTpoOeKHOro Hacoca Ha CTeHje.

20

12

15

15

Paspen 4. ITopoGue u moje. TypOomawunH. OCHOBHbIE KDUTEPUH
MogenupoBanusi. Koadduument 6pictpoxoaHoctu 1.B. Hacoca. Ero dusnueckuit
CMBIC/T ¥ TIDUMEHEeHNE TIPU NMPOEKTHPOBAHUU. I‘pynanOBKa KOJ/1eC HaCOCOB I10 THUIIaM
1 pa3mepaM. KoaduipieHT 6bICTPOXOAHOCTH Koleca TypOUHbL. By
MepHO/IMOHA/ILHOTO CeUeHHst B 3aBUCHMOCTH OT KO3(HIeHTa 6bICTPOXOZHOCTH.

27

12

15

15

15

Pazpen 5. PacueT 0ceBbIX CHJI, IeHCTBYIOLIUX HA KOHCTPYKTHBHBIE 3/IEMEHThI
poropa THA. Crioco6bl CHU)KeHHsi 0CeBbIX CiJl. [IpUUMHBI BO3HUKHOBEHHMSI OCEBBIX
cuit. Harpyska Ha pafiiaibHO-YIIOpHbIe MOAIINITHAKY. PacueTHble cxeMbl JJIst
IIHEKOLeHTPOOE)KHOT0 KoJieca, 0CeBOH PeakTHBHOM TypOUHBI,
LIeHTPOCTPeMHTE/TbHOM TypOHHBI. Pe3ynbTrpyioliiee ypaBHeHue. Ficronb30BaHe
rU/ipaBnuuecKoi nsaTel Ui APY (aBTOMaTHuecKoro pasrpy30uHoOro yCTpOWCTBa).

29

14

15

15

15

Paspen 6. IIpoeKTHPOBaHHE 371eMEHTOB KOHCTPYKIMH LeHTPOOEXXHOro Hacoca U
opHOCTyneHyaroii TypouHsl. [Togsog Hacoca. Buy nogsoga. Pabouee koseco.
MesxsionarouHblii KaHas. [IpodumipoBanye onatok Koineca. OTBOZ Hacoca.
CrpainbHblii otBog. Juddy3opsl. [Totepu B cGopHHKe 1 KOHHYECKOM Auddy3sope.
Oco6eHHOCTH pacyueTa paciipeHus Ta3a B KOCOM cpe3e. PacueT pa3mMepoB coriesn
napLuanbHoH Typ6ouHsbl. [TpoduarpoBaHre COMIOBBIX pelLleToK U cores. Beibop
TIepeKpbITHii paboueli 10MaTKK ¥ 0CEBBIX M PaJMa/IbHbIX 3a30pOB pabouero Koseca.

24

15

25

25

Bcero 3a 7 cemecTp

144

68

34

34

76

100

100

Bcero no gucuuninHe

144

68

34

34

76

100

100

3.2. AyATOPHBII NPAaKTUKYM

Homep u HauMeHOBaHHe pa3jiesa
JIMCIIUILTHHBI

Tema NPAKTHYE€CKOI'0 3aHATUA

OoneMm,

ayA.
yacoB

Pazpen 1. KomnonoBouHnsle cxembl THA JKPIY.

Turnsl cucrem nogaun KPIY.
Kommnonosounsle cxembl THA JKPITY.

Pa3gen 2. KoHncrpykuuu yriotHenuit THA
JKPOY.

Koncrpyxkuum ynnotaenuii THA JKPY.

Pazpen 3. CTeHApbI /151 UCTIBITAHUS U TTOTy4YEHUS
SHepreTHUUeCKUX XapaKTePUCTUK
LIEHTPOOEXXHbIX, HACOCOB.

CTeHbI [T UCTIBITAHUS U TTOJTyUeHHSE
SHEPreTHYeCKUX XapaKTepPUCTHUK
LeHTPOOE>KHBIX, HACOCOB.

Pazgen 4. Tlogobue v MoJeTUpOBaHUE
TypOOMaIII1H.

[Mozgobue 1 MofeMpoBaHKe TypOOMaIIyH.

Pasgen 5. Pacuer oceBbIX Cul, eHCTBYHOIINX
Ha KOHCTPYKTHBHbIe 37ieMeHThI poTopa THA.

PacueT oceBbIX cuJsI, JEMCTBYIOLIMX Ha
KOHCTPYKTHUBHBIE 371eMeHThI poTopa THA.

Pa3pen 6. IIpoekTrpoBaHue 3/1€eMEeHTOB
KOHCTDPYKIUH 1[EHTPOOEXXHOTO Hacoca 1
OJTHOCTYTIEHUATOH TypOUHBI.

[IpoekTrpoBaHye 3/1eMeHTOB KOHCTPYKLIUU
1]leHTpoOeXXHOro Hacoca U
OFHOCTYTIEHUATON TYPOUHBI.

Bcero 3a 7 cemectp

34

6




3.3. CamocTosnTenbpHas padora crygenta (CPC)
No Homep 1 HauMeHOBaHHe pa3jea Oomem,
Copep)xaHue yueOHOro 3afaHust
n/n JUCLUIUTUHBI 4acoB
N3yyeHuie 0CHOBHOM 1 OMOJTHUTE/IBHON
Pazgen 1. KomnonoBouHble cxeMbl THA Y A
1 KPITY, suTeparypel. IToAroToBKa K npakTuyeCcKuM 15
) 3aHATUSM. Bhiro/iHeHre KypCOBOT0O TTPOeKTa
o N3yyeHuie 0CHOBHOM U AOMOJTHUTEIBHON
Pazpen 2. KoHCTpyKUMY YIIJIOTHEHUN
2 THA XPIIY. nirepatypsl. [1oAroToBKa K rpakThue CKUM 8
’ 3aHATHSAM. BbINoHEHMe KypCcOBOTroO MpOeKTa
Pazgen 3. CTeHab! 47151 UCOIBITAHUS U N3yueHrie 0CHOBHOM U AOMOJTHUTE/IBHON
3  |mosydeHusi SHepreTUUe CKUX yuTepatyphl. [1oAroTOBKA K MpaKTHyeCKUM 8
XapaKTePUCTUK LIEHTPOOEKHBIX, HACOCOB. |3aHATHSIM.
N3yueHuie 0CHOBHOM U A0MOJTHUTE/IBHOMN
Paszen 4. ITogobue v MoJe/TMpOBaHKE
4 6OMALLIH suTeparypsl. IToAroToBKa K pakTuyeCcKuM 15
P ) 3aHATUAM. BbINo/iHeHue KypCcoBOro IIpoeKTa
Pazgen 5. PacueT oceBbIX cu, N3yueHuie 0CHOBHOM U AOTMIOJTHUTE/IBHOMN
5 |gelcTByIOLMX Ha KOHCTPYKTUBHbIE siuTepatyphl. [ToArOTOBKA K MpaKTHUeCKUM 15
3ieMeHThI potopa THA. 3aHATUSM. Bhiro/iHeHHe KypCOBOTO ITPOeKTa
Paznen 6. [IpoekTupoBaHue s/ieMeHTOB  (MI3yueHre OCHOBHOM U [IOMOTHUTE/IbHON
6  |KOHCTPYKIMU IIeHTPOOEKHOTO Hacoca U iuTepatyphl. [1oAroToBKa K IMpakTHYe CKUM 15
OJJHOCTYIIEHUATOH TypOUHBI. 3aHATUSM. BhirosiHeHHe KypCOBOTO TTPOeKTa
Bcero 3a 7 cemectp 76

3.4. KypcoBoii npoeKT

IMEPUO[
NCITIO/ITHEHUSA | IVTAHUPYEMOE
COAEPKAHHE STAIA (Hepenu BPEMHI (uac)
ceMecTpa)

Otan 1. Beibop u obocHoBanue [1I'C 1-2 2
Oran 2. Beibop u obocHoBaHue cxemMbl THA 3-4 2
Oran 3. BeIO0p MakCcMMabHOH YIIOBOM CKOPOCTH BpallleHus Bajia
THA 4-5 2
Ortarn 4. PacueT Hacoca OKUC/IUTEIS 6-7 4
Oran 5. PacueT Hacoca roproyero 7-8 4
Oran 6. Pacuer TypOUHBI 9-10 4
Oran 7. Pa3pabotka obiero Buga THA 11-12 4
Jran 8. Odopmienne rpaduueckoit yactu KII, cocroseii uz: 1)
II'C XKP[ (1 muct ¢.Al); 2) uepTex obrero Buza THA ( 2 ymcta . 12-15 14
A1); OcdopmiieHne MOSCHUTENILHON 3alIMCKH, BKJTIOUAlOIIlee Takxke
BOIPOCHI, CBI3aHHbIe C aHAIM30M MOTyUYeHHbIX pe3y/bTaToB.

Bcero 3a 7 cemecTp 36

4. ®OPMBbI KOHTPOJIAA OCBOEHUA TNCIIUITI/IMHBI
CEMECTP HEJEJ/IN1 CEMECTPA
1/2/13/4 5 6 |7/8/ 9 (10 |11|12|13|14| 15 | 16 17
7 KII, KIlloc | AP KIT | AP KIT | AP | mud. 3au.

YcnoBHbIe 00603HAUEHUS:

[P — nuarHocTHueckasi paboTa;

KTIloc — KOHTpOJIb MOCeIaeMoCTy;

KII — KypcoBo#i IpoeKT;

aud. 3au. — quddepeHITMPOBaHHBIN 3aUeT.

TeKyuil KOHTPO/Ib YCIIeBAEMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHbIE BpeMEHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e UArHOCTUYECKas paboTa;




e KOHTPOJIb [10CEIaeMOCTH;
e KypCOBO! ITDOEKT.

IIpome)XyTouHas arTecTalus TPOBOJUTCS B hopMax:
e muddepeHITMPOBAHHBIN 3aUeT.



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, 5. pec.

4. M. E. Pygsk. . OcHOBBI Teopuu jionatouHbx MatmH. CI16.BT'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2015, 26 3k3.

5. M. E. Pyask, A. A. TanamxyH. . IIpoektrpoBaHue TypboHacocHsix arperartos XKPAY. CII6.BI'TY
"BOEHMEX" um. I. ®@. YctuHoBa, 2018, 1. pec.

6. M. E. Pyask, A. A. l'anamkyH. . ITpoekTrpoBaHue TypOooHacocHbix arperatos KPIY. CII6.BI'TY
"BOEHMEX" nm. []. ®@. YctrHoBa, 2018, 46 3K3.

7. 1O. B. AnnckeBud, A. A. JleBuxuH. . OcHOBBI ycTporicTBa 1 Teopur JKP/I. CI16.BT'TY "BOEHMEX"
uM. 1. @. YcruHoBa, 2016, 26 3k3.

8. FO. B. AnuckeBuy, A. A. JleBuxuH. . OcHOBEI ycTporictBa v Teopuu JKP. CI16.5T'TY "BOEHMEX"
uM. 1. ®. YctuHoga, 2016, 351. pec.

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.

VHdopmaLMoHHbIe CIIPaBOYHbIE 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-
KOCMHUECKYIO TEXHUKY U UX COCTABHbBIE 3/IEMEHTHI;
TICK-7 crnocoOHOCTb BBLIMOJMHATE HAyYHO-UCC/IEIOBAaTeIbCKUe paboThl UM pa3pabaTbiBaTh OTUETHI B
obecrieueHUH CO3JaHUs TEPCTIEKTUBHBIX KOHKYPEHTOCIIOCOOHRBIX [JBUTATebHBIX YCTAHOBOK M MX COCTABHBIX
3/IEMEHTOB Ha OCHOBE JKM/JKOCTHBIX PAKeTHEIX JBUTATe/IeH.

CopepxaHve [UCLMIUIMHBL OXBarblBaeT KpPYr BOIPOCOB, CBS3aHHBIX C OCHOBHBIMM IIpaKTU4YeCKUMU
CBE/IEHUSIMM U PACUeTHBIMU 3aBUCHMOCTSIMH, TO3BO/ISIOUMMH BbiOpaTth cxemy THA JKPIY u pa3paborarh
KOHCTpPYyKLut0 THA Ha ypoBHe 3CKM3HOIO IIPOEKTa.

[TporpamMmoi1 AUCLIUIIMHEI TIPelyCMOTPEHBI CJie[yIoIIe BH/bI KOHTPOJIS:

TeKyLui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B [JUCKPETHbIE BpeMeHHble HHTepBaJIbl B
cnenyrommx ¢popmax:
e JMarHoctuyeckas pabora;
* KOHTPOJIb [10CELIaeMOCTH;
e KYPCOBOI ITPOEKT.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e uddepeHIMPOBaHHBIN 3aYerT.

OOmias TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUMJIHHEL

TpelyCMOTPeHbI JIeK[IMOHHbIe 3aHATHS (34 4.), mpakTudeckue 3aHsaTHs (34 W.), camocTosiTenbHast paborta
ctyzeHrta (76 u).
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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. Pynsaxk, A. A. I'ayagpkyH. . IIpoektupoBanue
TypboHacocHbIx arperatoB XKP/IY: CII6.BI'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2018 (1,2)
HO. B. Anunckesuu, A. A. JleBuxuH. . OCHOBBI
ycrpoiicta v Teopun KP/I: CI16.BT'TY
"BOEHMEX" um. [I. ®. YctuHosa, 2016 (7.1-7.3)
M. E. Pynsaxk, A. A. I'ayagpkyH. . IIpoektupoBanue
TypboHacocHbIx arperatoB XKP/IY: CII6.BI'TY
"BOEHMEX" um. 1. ®. YcruHoBa, 2018 (1,2)
M. E. Pyasx. . OCHOBBI TeOpUY JIONIATOUHBIX MallIUH:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTuHORBa,
2015 (1)

M. E. Pyznsik. . OCHOBBI TEOPHH JIOTIATOUHBIX MAllIWH:
CII6.BI'TY "BOEHMEX" um. [T. ®. YcTUHOB,,
2015 (1)

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)
M. E. Pynsk, A. A. T'anagxyH. . [IpoekTipoBaHue
TypboHacocHbIx arperatoB JKPIOY: CIT6.BT'TY
"BOEHMEX" um. 1. ®@. YctuHoBa, 2018 (5)
IO. B. AnuckeBuu, A. A. JIeBUXuH. . OCHOBBI
ycrpoiicta v Teopun JKP: CII6.BT'TY
"BOEHMEX" um. [1. ®. YctuHoga, 2016 (7.4)
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 8

Pazpen 4. Ilogo0ue 1 MojeTMpPOBaHKe TypOOMAIIIHH.

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. [I. ®. YcTHHOBa,
2015 (3)

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

A. M. Ky3bMuH. . MogenupoBaHue MpoLeCCOB 15
sansTHsM, BLITOMHEHHE KyPCOBOTO JIOTIATOYHBIX MAIIIMH C UCIIO/Ib30BAHUEM CPeJCTB
npoeKTa STAR-CCM+: CII6.BI'TY "BOEHMEX" um. [I. ®.

YcruHoBa, 2017 (1-10)

A. M. KysemuH. . MogenupoBaHue NpoLeCcCcoB
JIOTIATOYHBIX MalllMH C UCII0/Ib30BaHUeM CpeJiCTB
STAR-CCM+: CII6.BI'TY "BOEHMEX" um. [I. .
YcruHoga, 2017 (1-10)

M. E. Pynsaxk, A. A. I'ayagpkyH. . IIpoektupoBanue
TypboHacocHbIx arperatoB XKPIY: CII6.BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2018 (4)

N3yueHne 0CHOBHOU U
JIOTIOJTHUTE/TbHOM JIUTepaTyphl.
[TogroroBka K NnpakTH4YeCKUM

Wrtoro no paspeny 4 15

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

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)
sassTisM, BHIMOMHEHNE KYPCOBArD M. E. Pygsax. . OCHOBBI TEOpUHM JIONIaTOYHBIX MaIlIMH:

) 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)

N3yueHue 0CHOBHOM U
JIOTIOJTHUTE/TbHOM JIUTePaTyphl.

ITogroroBka K npakTAueCKUM 15

Wrtoro no pasgeny 5 15

Paspen 6. IIpoeKTHPOBaHMe 3/IEMEHTOB KOHCTPYKI{HH [[eHTPOOEKHOI0 Hac0Ca U OJHOCTYIeHYaToH
TypOMHBI.

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

M. E. Pynsaxk, A. A. I'ayagpkyH. . IIpoektupoBanue
TypboHacocHbIx arperatoB XKP/IY: CII6.BI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2018 (4)

Vi3yueHHe OCHOBHOM U HO. B. Anuckeuu, A. A. JleBuxuH. . OCHOBBI
o ycrpoiicta v Teopun KP/I: CI16.BT'TY
ﬁ%;‘;g;‘g;ﬁgﬁ“a’gﬁzigﬂ" "BOEHMEX" um. J]. ®. Yctusosa, 2016 (7)
SARSTHSIM, BbIHcI)JnHeHHe KyDCOBOTO IO. B. AEI/ICKeBHq, A. A. JleBuxuH. . OCHOBBI
HpoeKTa ycrpoiictBa u Teopun KP/I: CTI6.BT'TY
"BOEHMEX" um. [I. ®@. YctuHoga, 2016 (7)
M. E. Pygsax. . OCHOBBI TEOPUH JIONIATOYHBIX MaIlIMH:
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" um. [I. ®@. YctuHoga, 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/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTuueckas pabora

e KYpCOBOI ITPOEKT;

e KOHTDOJIb MTOCEIIaeMOCTH;

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

KypcoBoii IpOeKT mpe/icTaB/sIeTCs B TIe4aTHOM BU/ie B hopmare, COOTBETCTBYIOIIUM «IT0/IOXKEHHIO TIO
COJIepyKaHHI0, O OPMIIEHHIO, OPTaHW3alMX BBITIOTHEHUS U 3aIIIUThI KYPCOBBIX TIPOEKTOB U KyPCOBBIX paboT
BI'TY. CMK-II-4.2-12» ot 24 Hos0pst 2015 T.
3ammra KypCcoBOro rpoeKTa MpoxXoAuT B (opMe J0K/Iaza CTyAeHTa 10 BBITIOJIHEHHOM paboTe U OTBETOB Ha
BOIPOCHI TIPerofiaBareJisl.
B ciiyuae eciii opopmieHre KyPCOBOTO MTPOEKTA U MOBe/IEHHEe CTYAEHTa BO BPeMS 3aLl[UThI COOTBETCTBYIOT
yKa3aHHBIM TpeOOBaHUSM, CTYJEHT MMO/y4aeT 3aUerT.
OCHOBaHUSIMU JIJIsI CHVPKEHHUS OTIEHKH 3a KyPCOBOM TIPOEKT MOTYT CJTY)KUTh:
* HeOpeXKHOe BBIMOJTHEHHE,
* HM3KO€ KaueCTBO rpauueckoro Mareprana (HeBepHbIM BbIOOp MaciTaba uepTeXkeid, OTCyTCTBHE YKa3aHUs
e/IMHUL] U3MepeHHs Ha rpadukax),
* He3HAUMTe/TbHbIE OIIMOKY MPH OTBETaX Ha TEOPETHUYECKHE BOTIPOCHI.
KypcoBoii IPOEKT He MOXKeT ObITh TIPUHSAT U TIOZJIEXKUT TIepepaboTKe B Ciydae:
* HECOOTBETCTBHS 33/JaHUI0 Ha KYPCOBOE MPOEKTUPOBAHKE;
* OTCYTCTBUSA HEOOXOUMBIX pa3fiesioB,
* OTCYTCTBUS HEOOXOIUMOTr0 rparueckoro MaTepuana,
* HEKOPPEKTHOM 00pab0TKH pe3y/bTaTOB BEIUUCIEHUH.

KonTpo/s nocemaemocTtu
Kpurepuii oLleHMBaHUS: TIOCeIeHHe CTYAeHTOM He MeHee 75 % 3aHaTui. OTpaboTKa MPOMyLeHHBIX
3aHsTHI He TpebyeTcs.

JuddepennmpoBanHblii 3aueT

OOyuaroumiics UMeeT TPaBo Ha Mo/TyYeHre MUHUMAJTbHOM TTOJIOKUTE/TBHOU OLIeHKH NP Y C/IOBHN
YCITIEIIHOTO MPOXOKAEHHSI TEKYLer0 KOHTPOJIS yCIieBaeMOCTH B (hopMe IUarHOCTHUeCKOM paboThI B
COOTBeTCTBUM C TpadMKOM paszena 4.
ddepeHITMPOBAaHHbBIN 3aUeT MPOXOAUT B (POPME OTBETOB Ha TEOPETUUECKHE BOIIPOCHI 110 OUJIETY [jIsI
MOy YEHUSI OLIEHOK «XOPOIIIO» U «OTMYHO». OL[eHWBaeTCsl MOTHOTA U MPAaBUILHOCThL OTBETA IO OWJIeTy,
BKJIFOUAIOLI[EMY /1Ba BOIIPOCaA.
«Xopo1Io»: TIPaBU/ILHBINA OTBET Ha BOMIPOCKHI OMJIeTa C TIOJTHOTOM oTBeTa He MeHee 80% 110 KaXK/IOMy BOTIPOCY.
«OTIMYHO»: TIPABWILHBIM OTBET Ha BOTIPOCHI OuieTa ¢ MOMHOTOM oTBeTa He MeHee 80% 110 Ka)KAOMY BOTIPOCY
Y OTBeTHI Ha 2-3 [I0TI0/IHUTeIBHBIX BOMPOCa TperoaBaresis U3 CIMCKa BOMPOCOB CO CTeNeHbH0 MOTHOTHI
otBeTa He MeHee 30% 0 KaXkZoMy BOIPOCY.
7151 TTIO/TyYeHUsI OLIEHKH «Y/[OB/IETBOPUTEILHO» HEOOX0AUMO TIPOUTH TECTHPOBAHHUE C Pe3y/IbTaToM He MeHee
60% mnpaBUIBHBIX OTBETOB.

14



[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Paspen 1. KomnoHoBouHEbIe Kypcogoii
4 7 cxembl THA JKPIY. 22 7 2 > 15 151 15 IIPOEKT
Kypcosoii
Paspen 2. Koncrpykiuu TIPOEKT,
4 7 yniiotHenuit THA JKPAY. 22| 14 8 6 8 151 15 Kontposns
rocelaeMoCTH
Pa3pen 3. Crenanl gas

4 - |MCTILITAHHSI ¥ TIO/lyqeHHs 20 | 12 6 6 8 15 | 15 Kontposnb
JHepreTUYeCKHUX XapaKTepruCTHK rocelaeMoCTH
IIeHTPO0E)KHBIX, HACOCOB.

4 7 Pa3zjen 4. Ilogo6ue u v | 12| 6 6 5 | 15 | 15 KypcoBoi
MO/ e/IMPOBaHKe TypOOMaIluH. TIPOEKT
Pa3pesn 5. Pacuer oceBbIX CHI,

4 - |AEHCTBYIOIHMX Ha 29 | 14 8 6 15 15 | 15 Kypcogoii
KOHCTPYKTHBHbIE 3/1IeMeHThI TPOEKT
poropa THA.

Paspen 6. IIpoekTupoBanue

4 - |3/IeMeHTOB KOHCTPYKIMH 24 9 4 5 15 25 | o5 Kypcogoii
LIEHTPO0eXXHOro HAacoca u MIPOEKT
O/IHOCTYIIEHYAaTOH TYpPOHMHBI.

Bcero 3a 7 cemectp 144 | 68 | 34 34 76 | 100 | 100
Bcero no aucurninHe 144 | 68 | 34 34 76 | 100 | 100
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