MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienune noaroroBku/cnenuanbHocts: 13.03.03 DHeprernyeckoe MAIIMHOCTPOEHHE
HaumeHnoBanue o6pa3oBarejbHOI nporpaMMsl: I'a30TypOuHHBIe, IapOTYPOUHHBIE YCTAHOBKH U IBUIaTe/IN
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkajJaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
JIOITACTHBIE TYPBOMAILIUHBI

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.07.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 4;
8 cemectp - 6;
Bcero - 10

Yacos (Bcero) no yueoHomy
MJIAHY:

360 yacoB

Jexknun

7 cemecTtp - 32 yaca;
8 cemectp - 28 yaca;
Bcero - 60 yacos

IIpakTnyeckue 3aHATHSA

7 cemectp - 32 yaca;
8 cemectp - 28 yaca;
Bcero - 60 yacos

JladopaTopHbie padoThI

8 cemecTp - 14 yacos;

Kouncynbranuu

7 cemecTp - 2 yaca;
8 cemecTp - 16 yacos;
Bcero - 18 yacos

CamocrosiTesibHasi padoTa

7 cemectp - 77,5 yaca;
8 cemecTp - 125,2 yaca;
Bcero - 202,7 yaca

B ToM unciae Ha KII/KP

8 cemectp - 53,7 yaca;

HNnas koHTakTHas padora

8 cemecTp - 4 yaca;

BKJIIOYAS:

TecTupoBaHue

KonTposabHnas padora
PacuerHo-rpaduueckas padora
JlaGopaTopHas padora

HpomemyTquaﬂ aTTrecrauud:

IK3aMeH
3ammTa KypcoBOro mMpoeKTa
IK3aMeH

7 cemectp - 0,5 yaca;
8 cemectp - 0,3 uaca;
8 cemectp - 0,5 yaca;
Bcero - 1,3 yaca
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1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
e ocBOeHUs] TMCHMIUIMHBI. U3ydCHHE TEOPHH W METOJOB pacyera TEIUIOBBIX IPOIECCOB B
CTYNEHSX JIOMACTHBIX TypOOMAamMH: TypOMH M KOMIPECCOPOB C E€IMHBIX IO3MLIMH M OCHOB HX
KOHCTPYHUPOBaHUS
3agauM JUCHMINIMHBI
- U3y4YCHUE TEOPETHUECKIX OCHOB TEILUIOBBIX IPOIECCOB B JIOMIACTHBIX TypOOMaIINHaX: TypOUHAX
¥ KOMITpECCopax ¢ IUHBIX MMO3UIINA;
- OCBOGHHE METOJIMK pacueTa CTYIEHH JONacTHON TypOOMaIInHbl 1 TYpOOMAIIIMHEI B IIEJIOM C
YYETOM MX MaKCHUMaJIbHOH 3()(hEeKTUBHOCTH U HAJACKHOCTH;

- OBJIaICHUC OCHOBaAMU IPOCKTUPOBAHUSA CTyneHeﬁ JIOIMTaCTHBIX Typ6OMaH_II/IH nu Typ6OMaI_HI/IH B

OCJIOM.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIeTEeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

PIIK-2 Criocoben
y4acTBOBaTh B IPOEKTHO-
KOHCTPYKTOPCKOU
NesITeIbHOCTH B cdepe
HHEPreTUYECKOro
MAaIIMHOCTPOCHHUS

N/I-1pnk-2 JlemonCcTpHpYET
3HaHUE 3aKOHOMEPHOCTEH
MPOIIECCOB, TPOUCXOIAIINX B
00bekTax MpodhecCHoHATbHON
JeSITeIbHOCTH

3HATh:
- TEOPETUYECKHE OCHOBBI PA0OUNX
IPOLIECCOB, IPOUCXOAINX B TypOUHHON
CTYIIEHU;

- TEOPETUYECKHE OCHOBBI PabOUMX
IIPOLIECCOB, IIPOUCXOIAIINX B CTYIICHU
KOMIIpeccopa;

- TEOPETUYECKHE OCHOBBI PA0OUNX
IPOLIECCOB, IPOUCXOIALINX B IPYIIIE
CTyIEHEHN.

YMETB:
- PacCYUTBIBATh TEIUIOBBIE IIPOLIECCHI B

CTYIEHH KOMIIPECCOPa;
- pacCUNTHIBAaTh TEIJIOBBIE MPOLIECCHI B
TYpOMHHOMN CTYIIEHHU.

PTIK-2 Cniocoben
y4acCTBOBAaTh B MPOEKTHO-
KOHCTPYKTOPCKOU
JesTeNIbHOCTH B chepe
HEPreTUIECKOTO
MAaIIUHOCTPOCHHSI

N-2prix-2 JleMoHCTpHpYET
3HAHHWE KOHCTPYKIIUH U
MPUHILINIIA PA0OTH OOBEKTOB
npodeccuoHaNbHOM
JeSITeTbHOCTH

3HATh:

- OCHOBHBIE TEPMHHBI, IOHATHUS U
OIIpEEIICHNS;

- KOHCTPYKLHIO U IPUHLIUI PaOOThI
KOMIIPECCOPHBIX CTYIICHEH;

- KOHCTPYKLMIO U IPUHLIUI PaOOThI
TYpOUHHBIX CTYyTIEHEH.

YMETB!
- 00BACHATH (PU3HUECKUE TPUHIIMITBI
paloThI cTyneHel TypOoMalInH.

PIIK-2 Crocoben
y4aCTBOBAThb B IIPOEKTHO-
KOHCTPYKTOPCKOM
JesTeTLHOCTH B cepe
JHEPreTUYECKOTO
MaI_HI/IHOCTpoeHI/Iﬂ

NJ1-3pnk-2 Beimonuser
KOMILJIEKC PacueTOB 3JIEMEHTOB
00BEKTOB PO eCCHOHATHHON
JCSITETbHOCTH

3HATh!

- OCHOBHBIE METO/bI TETNIOBOI'O pacyera
MIPOTOYHOM YaCTU MHOTOCTYIIEHYATON
TypOUHBI,

- 0COOEHHOCTHU pacyeTa MPOTOYHON YacTh
ra3oBoil TypOUHBI;
- OCHOBHBIE METO/Ibl a3POIMHAMUYECKOTO
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Koa u HaumeHoBaHue
KOMIICTCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

pacuera cTyneHeil TypOoMalluH.

YMETh:

- IPOBOAUTH TEIUIOBOM pacyeT IPOTOYHOU
YaCTH MHOT'OCTYIIEHYaTON Ira30BOM
TypOUHBI,

- IPUMEHSTH TUIIOBBIE METOIUKH JUIS
pacdera OTACIbHBIX CTYIICHEH ¢
OIPECIIEHNEM UX UHTETPAJIBHBIX
XapaKTEepPUCTHK;

- IPUMEHSTH TUIIOBbIE METOIUKH JUIS
pacuera ¥ IPOEKTUPOBAHUS TPYIIIIbI
CTYIICHEM.

PIIK-2 Crocoben
y4aCTBOBATh B MPOEKTHO-
KOHCTPYKTOPCKOM
JeSTeIIbHOCTH B chepe
SHEPreTHYECKOTrO
MAaIHHOCTPOCHHSI

W 1-4prix-2 Pa3zpabareiBaet
KOHCTPYKITHIO OTICTHHBIX
AJIEMEHTOB OOBEKTOB
poQeCCHOHAIBHON
JeSITeIIbHOCTH

3HATH:

- OCHOBHBIE DHEPIreTUYECCKUE
XapaKTePUCTUKU CTYIEHEW TypOOMalInH,
[IPUYMHBI IOTEPb DHEPTUU B CTYIICHH;

- OCHOBHBIE T€OMETPUYECKUE
XapaKTepUCTUKH CTYNEHeW TypOOMallNH,
UX BJIMSHUE HA IIOTEPU YHEPTUHU B
CTYIICHHU.

YMETh!
- OCYILECTBJIATh IIOJ00p PELIETOK
npoduiieit o «ATiacy» U OoNpenesaTh UX
XapaKTepUCTHK;

- IpO(UINPOBATh PEIIETKU TYPOHMHHBIX
CTyNEHEMN.

PTIK-2 Cniocoben
y4acCTBOBAaTh B MPOEKTHO-
KOHCTPYKTOPCKOU
JEeSITeNIbHOCTH B chepe
HEPreTUIECKOTO
MAaIIUHOCTPOCHHSI

N/1-5pnk-2 JlemoncTpHpYyeT
MOHWMAaHHKE BJIMSIHUS YCIIOBUH
paboThl 00BEKTA
npodeccuoHaNbHOM
NCATCIIBHOCTHU HA
IPUHUMACMbIC
KOHCTPYKIIHMOHHBIC PCIICHUA

3HATh!
- 0COOEHHOCTU TPOEKTUPOBAHHUS CTYyIIEHEN
TypOOMaIuH.

YMETB:

- YUUTHIBATh BIHUSHUE YCIOBUI paObOTHI
CTYNEHH TypOOMaIIMHbl Ha TPUHUMAaEMble
KOHCTPYKIIMOHHBIE PEUICHUS IIPU €€
IIPOCKTUPOBAHNH.

PIIK-2 Crocoben
y4acCTBOBAThb B IIPOEKTHO-
KOHCTPYKTOPCKOM
NesTeTLHOCTH B chepe
JHEPreTUYECKOTO
MaI_HI/IHOCTpOGHI/Iﬂ

N/1-6prik-2 [Ipuanmaet
000CHOBaHHBIE TEXHUUECKHUE
peleHus Ipu
MIPOEKTUPOBAHUU 00BEKTa
npodeccuoHaNBHOMI
JIESITSIIBHOCTH

YMETB:
- QaHAJIM3UPOBATH BIMSIHUE OCHOBHBIX

XapaKTepUCTUK CTyNeHel TypOoMaIliiH Ha
UX TEXHUKO-3KOHOMHWYECKNE TIOKA3aTeNN U
TypOOMaIINHBI B LIEJIOM.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuunimHa OTHOCHUTCS K OCHOBHOW Tpod)eCCHOHAIbHOM 00pa3oBaTeNbHON MporpaMme
["a3oTypOuHHBIEC, TapOoTYypOMHHBIC ycTaHOBKHU U aurarenu (nanee — OIIOII), HanpaBieHus MOATOTOBKA
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13.03.03 DHepreruyeckoe MAaIIMHOCTPOCHUE, YpPOBEHb 0Opa3oBaHUsS: BBICIIEE OOpa3OBaHUE -
OakanaBpuar.

bazupyercs Ha ypoBHe cpesiHero o01ero oopa3oBaHus.

Pe3ynbraTel 00yueHus, OTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOIHEHUH
BBIITYCKHON KBaTH(PHUKAIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyI0eMKOCTh JUCIUIUTMHBI cocTanisieT 10 3aueTHpIX eaunull, 360 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHne caMOCTOSTENFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 TypOomamiuHe! B 6 7 2 - - - - - - - 4 - Ilodz0moeKa K meKyuiemy KOHmpoJiio:
cxemax IToBTOpEeHNE MaTepuana o pasiery
npeoOpa3oBaHus "TypbomaninHbl B cXxeMax npeoOpa3oBaHust
9HEPrUM Ha 9HEPIUH Ha AIEKTPOCTAHIMAX" U MOJATOTOBKA K
3IEKTPOCTAHIUAX tecty «Tepmunosnorusi. OCHOBHbIE TIOHSTHUS U
11 TypGomamunsl B 6 2 - - - - - - - 4 - OTpeieIeHUs»
cxemax H3yuenue mamepuanos numepamypHsix
npeoOpa3oBaHUs UCHOYHUKOG:
SHEpPrud Ha [1], eTp. 33-35
IEKTPOCTAHIHAK
2 Tedenue mapa B 20 6 - 4 - - - - - 10 - Iloozomoeka pacuemuo-zpadpuueckozo
TYpOMHHBIX peIIeTKaX 3adanusn: BeimonHeHue 1.1 pacyeTHOro
2.1 Tedenue mapa B 20 6 - 4 - - - - - 10 - 3aJaHus «AdPOINHAMUYECKHH pacdeT

TypOMHHBIX penIeTkax

TypOMHHON CTYIEHM»

Ilo020mogKa K meKyuiemy KOHmMpoiio:
IToBTOpenne maTepuana mno pasaeny "Tedenue
napa B TYypOMHHBIX penieTkax", moAroToBKa K
tecty «Tepmunonorus. OCHOBHbBIE IOHATHUS U
OTIpeNieIeHUs» U KOHTPOJIBHOI paboTe
«Pemetku npodureit. TpeyroasHIKI
CKOpOCTE»

Ilod20moeKa K npaKmuyeckum 3aHAMUAM:
W3yuenne maTepuana no paszaeny "TedeHue
napa B TYpOMHHBIX peleTkax" MoAroToBKa K
BBINOJIHEHHIO 33JaHUH Ha IPAKTHYECKUX
3aHATHIX

H3yuenue mamepuanos 1umepanmypHsix
UCMOYHUKOG:
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[2], cTp. 40-49, 67-83
[3], cp. 100-171
[4], cTp. 7-29

3 TypOuHHas CTyneHb. 70 20 26 24 Ilo0dz0mogKa K meKyuiemy KOHmpoio:
Omnpenencane IToBTOpEHNE MaTepuana Mo pasaety
SKOHOMHYHOCTH U "TypOunHas ctyness. OnpeneneHne
ONITHMH3AIHS 9KOHOMHUYHOCTHU M ONITHMHU3ANNS TypOUHHBIX
TypOWHHBIX CTyTICHEH CTyIIeHEeH" ¥ OATOTOBKA K KOHTPOJIBHOM
3.1 TypOuHHAS CTYTICHB. 70 20 26 24 pabore «PacueT TypOMHHOHN CTYNIECHH 110
Omnpenencane IapaMeTpaM Ha CpPeIHEM ANaMETPe)
9KOHOMHUYHOCTH H Ilooz0mogka pacuemuo-zpagduueckozo
ONTUMMU3ALUL 3adanusa: Brimonaenue nm.2-4 pac4eTHOro
TypOMHHBIX CTyIIeHEeH 3aaHus «AIPOMHAMUYECKHH pacder
TypOUHHOM CTyTEeHH»
IIo0z0mogKa K npaKmMuyecKuUM 3aHAMUAM:
Wzyyenne matepuana no pazaeny "TypOunnas
crynens. OnpeneneHne SKOHOMUYHOCTH U
OnTUMU3AIHA TYPOUHHBIX CTYIIeHEeH"
MOZITOTOBKA K BBITIOJIHEHUIO 3aJaHNH Ha
MPAaKTHYECKNX 3aHATHIX
H3yuenue mamepuanog 1umepamypnbix
UCIMOYHUKOG:
[2], cTp. 49-60, 83-131
[3], cTp. 172-320
[5], ctp. 1-96
4 MHorocTyneH4arsie 12 4 2 6 IlodzomogKa K meKkyuiemy KOHmMpOio:
TypOUHBI IToBTOpEeHue MaTepuana no pasaeny
4.1 MHorocTyneH4arsie 12 4 2 6 "MHorocTyneHuaTble TypOUHBI" U MOATOTOBKA
TypOUHBI K TecTy «MHOTOCTyIeHYaThIe TapOBbIe

TypOMHBD)

Ilod20moeka pacuemno-zpaguueckozo
3adanus: BeinojHEeHUe 1.5 ¥ 3an1uTa
pPacueTHOTo 3aaHus «A3poIMHAMUYECKUI
pacueT TypOMHHOU CTYIICHIY

Ilod20moeka K nPAKMUYECKUM 3AHAMUAM:
M3yueHnne marepuana o pasjaeny
"MHorocTyneH4yarsie TypOuHBI" TOATOTOBKA K
BBITIOJTHEHUIO 3aJaHUI HA TIPAKTHYECKUX
3AHITHIX




H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[2], cTp. 132-144
[3], ctp. 321-368

OK3aMeH 36.0 - - - 0.5 - 33.5
Bcero 3a cemecTp 144.0 32 - 32 0.5 44 335
HToro 3a cemecTp 144.0 32 - 32 0.5 77.5
5 IIpoextupoBanue u 22 6 2 6 - 8 - Iloozomoeka K meKyuiemy KOHmMPOJIo:
pacuer IToBTOpEHNE MaTepuana Mo pasaety
MHOT'OCTYIIEHYAThIX "[IpoekTHpOBaHKE U pacYET
TypOUH MHOT'OCTYIIEHYaThIX TYpOHH"
5.1 [IpoekTrpoBaHue u 22 6 2 6 - 8 - Iloozomosxa Kk radopamopuoi padome: JIns
pacuet BBITIOJTHEHUS 33/1aHUH 110 JJaOOpaTopHOi padoTte
MHOTOCTYNEHYATHIX HEOOXOAUMO TPEIBAPUTEIEHO U3YUHTh TEMY U
TypOUH 3a1a4M BBITIOJIHEHHMS JTAOOPaTOpHOIT paboTHI
«PacueT n onTUMH3ALYS TPYIIIIHI
YHAQHUIUPOBAHHBIX CTYIICHEW»
Il0020mo6Ka K npaKmu4eckum 3auAmuam:
W3y4yenne marepuana 1o pasaeny
"[IpoekTHpOBaHKE U pacYET
MHOTOCTYIICHYATBIX TYpOHH" MOATOTOBKA K
BBITIOJTHEHHIO 33/IaHUH Ha MPAKTUYECKUX
3aHATHAX
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
[2], cTp. 145-174
[6], ctp. 7-94
[9], cTp. 6-13
6 Oco0eHHOCTH pacdeTa 48 8 12 8 - 20 - Ilo0zomoeka K meKyuiemy KOHmMPOJiio:
1 KOHCTPYKIHA IToBTOpEHNe MaTepuaa Mo paszaery
CTyIICHeH TypOuH "OcoOSHHOCTH pacueTa U KOHCTPYKITHH
6.1 OcobeHHOCTH pacueTa 48 8 12 8 - 20 - CTyneHel TypOuH" M MOAroTOBKA K

1 KOHCTPYKIHA
CTyneHel TypOuH

KOHTPOJBbHOH padote «[IpenenpHas MOIIHOCTh
OJTHOTIOTOYHOU TypOuHBI. OcOOEHHOCTH
pacueTa TypOUHHBIX CTYIICHEH»

Iloozomoeka K rabopamopnoii padome: J1ns
BBITIOJTHEH U 33/IaHHI 0 TAbOpaTOpHO padoTte
HEO0XO0IMMO NPEABAPUTEIHHO H3YIUTh TEMY H
3a]1a4 BBITIOJTHEHHUS J1JAOOPaTOPHBIX PadoT:
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«Pacuer cTyneHu 60IbIION BEEpPHOCTH C
y4eTOM M3MEHEHHS IapaMeTPOB ITOTOKA 110
BhIcOTeY, «[IpoekTupoBanue npoduis
COIUIOBOM pemeTkn» u «IIpoexktupoBanue
npo¢ust pabodei pereTKm»

I10020mo6Ka K npaKmuueckum 3auAMuaM:
N3zy4yenne marepuana 1o pasaeny
"OcoOeHHOCTH pacueTa U KOHCTPYKIHH
CTyIeHe# TypOuH" MOATrOTOBKA K BHIIOTHEHUIO
3aJaHUi Ha NIPaKTHYECKUX 3aHATHIX
H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:

[2], cTp. 60-67
[4], cTp. 322-369
[5], cTp. 1-96
7 Komnpeccopnas 24 10 IlodzomogKa K neKyuiemy KOHmpoio:
CTYIICHb IToBTOpEHNE MaTepuaa Mo pasaety
7.1 Kommnpeccopras 24 10 "KomnpeccopHas cTyneHs" 1 HOATOTOBKA K
CTYIIEHb KOHTPOJIBHOM padoTte «Pemerkn npodpuneit u
TPEYTOIBHUKH CKOPOCTEH 0CEBOTO
Komripeccopa. OnpeesieHne Yicia CTyleHen
ra30Boi TypOUHBI»
110020mogKa K NpaKmuueckum 3auAMuaM:
N3yueHnue marepuana no pasueny
"KomnpeccopHas cTyneHs" MOAr0TOBKA K
BBITIOJTHEHHIO 33/IaHUI Ha TIPAKTHYECKUX
3aHATHAX
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[7], ctp. 221-302
8 OcobeHHocTi 14 4 Ilo0zomoeka K meKyuiemy KOHmMPOJIio:
MIPOEKTUPOBAHUS U [ToBTOpEHNe MaTepuaa Mo pasziety
pacuera "OcoOeHHOCTH TPOEKTUPOBAHKS U pacyeTa
MHOTOCTYIEHYAThIX MHOTOCTYIICHYaTBIX I'a30BBIX TYpOUH" 1
ra30BbIX TYpOHH MOJIFOTOBKA K KOHTPOJIbHOU pabore «Perretku
8.1 Ocobennoctu 14 4 po¢ueit 1 TpeyroJb-HUKH CKOPOCTEH 0CEBOTO
MPOEKTUPOBAHUS U komripeccopa. OnpeeneHre Yucia CTyrneHei
pacuera ra30BOi TypOUHBI»
MHOTOCTYIEHYATBIX ITodzomoeka K npakmuyecKum 3aHAMUAM:

9




ra3oBBIX TYpOHH

W3y4yenune marepuaina 1o pasaeny
"OcoOeHHOCTH TPOEKTUPOBAHKS U pacyeTa
MHOT'OCTYIICHYaThIX 'a30BBIX TYpOHH"
MOATOTOBKA K BBHITIOJIHEHUIO 33/IaHUH Ha
MPaKTUYECKUX 3aHATUAX

H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[8], cTp. 55-81

OKk3aMeH 36.0 - - - - 0.5 - 335
Kypcogoii mpoexr (KIT) | 72.0 - - - 14 0.3 53.7 -
Bcero 3a cemecTp 216.0 28 14 28 14 0.8 91.7 335
HToro 3a cemecTp 216.0 28 14 28 16 0.8 125.2
HUTOro 360.0 - 60 14 60 18 13 202.7

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTAUHU 10 KyPCOBBIM
npoektam/padboram; MKKII — unauBuiyansHbie KOHCYIBTAIIMU MO KYpPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIlUU 110 pa3aenam
muctuiuinaer, CP — camocrositennbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Typbomawunsl 6 cxemax npeobpaz08anus IHepeuu Ha INeKMmpoCmaHyusx

1.1. TypOomamuHbl B cXxeMax ImpeoOpa3oBaHUs SHEPTHH HA SJIEKTPOCTAHITUAX

[Mpuammn nefictBust TypOoMamuHbl. Kiaccudukaius SHEPreTHYeCKHX MAaIliH — TEIUIOBBIX
TypOOMamH: TapoBas W Ta3oBas TypOWHA, KOMIIPECCOp, BEHTWISATOp, Hacoc. lIpemmymiectBa
TypOomamuH. [IpuMeHnenue TypOOMAIIMH B IHEPTETHKE M JAPYTUX OTPACISX MPOMBIIUICHHOCTH.
Kparkast uctopust pazsutus Typoomamid. COBpeMEHHOE COCTOSTHUE.

2. Teuenue napa 6 mVD6uHHblx peuiemkax

2.1. Tedyenue mapa B TypOUHHBIX pelIETKAX

Cxema ctyneHu TypOuWHBL. AOCOJIOTHOE M OTHOCHUTENBHOE JBIKEHHE, TpPEyroJbHHUKH
CKOpOCTEeH, M3MEHEHUE NapaMeTpoB, pemeTku npodwied. IloHATHE 37I€MEHTapHOW CTYyINEHH.
[Tpunoxxenne ypaBHeHuid MOKI" k TypOMHHBIM CTyneHsIM. 3aKOH COXpPaHEHUS Macchl. YpaBHEHHUE
pacxojia B OTHOCUTEIBHOM U a0COJIOTHOM JIBUKEHHUU. 3aKOH COXPaHEHMs KOJIMYECTBA JIBUKECHHUS.
Omnpenenenne cwi, NEHCTBYIOIIMX Ha Mpoduiab. YpaBHEHUS sl pabOThI, KPYTAIIETO MOMEHTA,
MOIIHOCTH CTYNEHU TYpOUHBI B aOCOJIIOTHOM U OTHOCHUTEJIBHOM JIBUKEHUHU. 3aKOH COXPaHEHUS
SHEPrUM JIJIsl CTYIEHU TYpOUHBI.

3. TVD6MHHCZ}1 CMmMyneHs. Onpedeﬂeﬂue IKOHOMUUYHOCMU U OnmumMu3ayus mVD6uHHblx cmVneHed

3.1. TypOunnas crynens. OnpeneneHne YJKOHOMHUYHOCTH U ONITUMH3AIHS TYPOUHHBIX CTyIIEHEH

TemoBoil mpoliecc B CTYHNeHHM TYpOUHBL: H300paxkeHue B h,s-auarpamme, CTeNeHb
peakTuBHOCTH. Pacder TpeyroiabHUKOB ckopoctei. OnpeneneHue pasmepoB cTyneHu. OCHOBHBIE
notepu B crynenu, yonatounslid KIIJ. YcinoBus noctmxenus makcumansHoro KIIJ[ crynmenu
TypOunsl. bananc noreps. JlomonHUTENbHBIE TOTEPU B CTYIIEHN TYPOMHBI: IOTEPU HA TPEHUE JHCKA
u OaHaaXxa, MOTEepH OT MapLHUANBHOrO0 1Mo/1BoAa. OnTUManbHas cTeneHb napuuaibHocTu. [lotepu ot
yTeduek U aByxdasHoctu padouero tena. OtHocurtenvHbii BHyTpeHHui KIIJI. OceBbie cuibl B
cTyneHd. BpIOOp XapakTepuCTHK M MeTOAMKa pacueTa TypOMHHOHM crTymeHu. Perynmpyromas
CTymneHb: ocoOeHHOcTH pacyeta. [lomgbop pemerok mpoduiiel mo «ATiacy» U ONpeAesIeHHe HX
XapakTepucTuk. IIpocTpaHCTBEHHBI MOTOK B CTYNEHHM TYpOMHBI: OIMCAHHWE, YIPOLICHHUS,
MIOCTaHOBKA 337auu pacuera. OCeCUMMETPUYHBIN MOTOK B CTYNEHU TypOOMallIMHBL. YpaBHEHUE
paZuaIbHOTO paBHOBECHS. 3aKOHBI 3aKpyTKU. [I3MeHeHHe NapamMeTpoB IOTOKa IO Paanycy
CTYNEHHU JUIsl 3aKOHA «IIOCTOSHCTBA LMPKYIsiuuu». CpaBHEHHE 3aKOHOB 3aKpyTKHU. ['paHHIIbI
IPUMEHEHUS JIONATOK MOCTOSHHOTO NpOoQuiIsl. «/[JTMHHBIE TONaTKI..

4. Mnozocmynernuamole mypouHol

4.1. MHorocTyneHuaTble TYpOHHbI

MHoroctynenuatsie TypOuHbl. [IpenmMyiiectBa MHOrOCTYIEHUAThIX TypOUH. «Bo3Bpar» Temna
B TypOuHe. CootHomenue KIIJ ctynenn m mMHoroctyneHuaTtoit TypOomammusl. [Iporecc B h,s-
JTarpamme..

5. IIpoekmuposanue u pacuenm MHO20CMYNEHUAMbLX I’I’IVD61/IH

5.1. [IpoexkTupoBaHue U pacyeT MHOTOCTYIEHYaThIX TYpOUH

[IpenenpHble XapaKTEPUCTUKHU OJHOMOTOYHBIX TypOuH. OceBble YCHIUS B MHOTOCTYHNEHUYATHIX
TypOMHaxX U crnocoObl MX ypaBHOBewmnmBaHusA. CHCTeMBbl MapopacrpeaeseHusi MapoBbIX TYpOUH:
COILUIOBOE M JIpOCCENbHOE; CpaBHEHHWE. PacnpereneHue TeIulonepenagoB MEXKIAY CTYIEHSIMHU
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TypOMHBI ¥ ONTHUMH3AIMS TPYMIbBI CTyeHed. MeToauka oIpeaesieHusl yucia cryneHeid. Beibop
YacTOTHI BPAILlEHHUs YUCIIA BAJIOB U IIMJIMHAPOB TYpOUHBL..

6. Ocobennocmu pacuema u KOHCMPYKYUU cmyneneu mypoun

6.1. OcobeHHOCTH pacueTa U KOHCTPYKIIUHU CTYIEHEeH TypOuH

[TpoekTrpoBanue cTyneHel OONBIION BEEpHOCTH M HPOPHIUPOBAHHME JUIS HUX JIOMATOK.
OcoOeHHOCTH pacyeTa U KOHCTPYKIUU CTyNeHed TypOuH, MpelHa3HauYeHHbIX IS 3PPEKTUBHOTO
npeoOpa3oBanusi OosbmMx 3HEpruil. CTylnmeHH CKOPOCTH: NPHUHIMIT JCHCTBHS, CXEMa CTYICHH,
npouecc B h,s-nuarpamMme. Meroauka pacdeTra TPEyroJbHHKOB CKOpPOCTEH, yaenpHas paborta,
oTHOcuTeNnbHBINH Jonatounblii KIIJ[, onTumanbHOE 3HaUueHHE mMapamerpa u/cd, TOMOIHUTEIbHBIC
norepu, oTtHocuTenbHbId BHyTpeHHMil KIIJ[. Omnpenenenune pasmepoB cryrnenu. CpaBHEHUE
XapaKTEePUCTHK OJHO-, JIBYX- M TPEX-BEHEUHBIX CTYNEHEH CKOpPOCTH. bupoTartuBHBIE TypOWHBI:
OPUHLIMIT JEHCTBUS, CXeMma CTyINeHH, Ipoluecc B h,s-muarpaMme, TpPEYroJIbHUKU CKOPOCTEH,
yaenbHas pabora, KIIJ[. Cxempl aKTHMBHOW U pEAKTUBHO-aKTMBHOW cTyneHu. I[Ipumepsl
MIPUMEHEHUS OMPOTATUBHBIX CTYIIECHEH. Pannansubie CTYIEHU TypOOMaIInH.
LleHTpOCTpEMUTENBHBIE paAHATIbHBIE W PATUATBHO-OCEBBIE CTYNMEHH TYpOHMH: CXEeMa CTYICHH,
npouecc B h,s-muarpaMme, TpPEyroilbHUKH CKOpocTell, ynenpHas paborta, KIIJ[. Ocobennoctu
pacuera paaualibHO-0CEBBIX CTyIeHel. [IpuMepsl ncnonb30BaHus.

7. KOMI’IDQCC’ODHCI}I cmynerHb

7.1. KommpeccopHast CTyneHb

OceBble U LEHTPOOEXKHBIE KOMIpeccopHble cTymeHn. OcoOeHHOCTH pacuera. MeToauka
pacdyera TpPEYroJbHUKOB CKOPOCTEH, yaAelbHas pabora, OTHOCHUTENbHBIM Jsonatounsii KII/I,
JOTIOTHUTEJIbHBIC TIOTEPU, OTHOCUTEIbHBIN BHYTpeHHHH KIIJ[. BpiOop onTuManbHBIX MapamMeTposB.
Omnpenenenue xapakTepHbIX pa3MEPOB.

8. Ocobennocmu npoeKmupoearus u pacienma MHO20CmyneH4danivlx 2ca306blx myp6uH

8.1. Oco0eHHOCTH MTPOEKTUPOBAHMS U pacyeTa MHOTOCTYIIEHYAThIX Ta30BbIX TYpOUH

OmnpeneneHve TePMOAMHAMHUYECKUX XapaKTepUCTUK pabodero Tena. OCOOEHHOCTH pacueTa
OXJIaXXK1a€MBbIX CTyrIeHeI\/'I. Knaccnq)m(aumi PA3JIMYHBIX CUCTEM OXJIAXKIACHUA, HJOIMOJHUTCIIBHBIC
MOTEPHU, CBS3aHHBIE C OXJIAXK/IEHUEM U OLIEHKa K03()(UIIMEHTOB CKOPOCTH B pemerkax. [youHa u
sbpdextuBHOCT, oxnaxaeHus. OIleHka pacxoda oOXJaxmaromero Bo3ayxa. (OcobeHHOCTH
OTIpeNieNIeHUs] Yuclia CTyNeHeW M pachpelesieHus] TEeIUIONEepenaoB MO CTYMEHSIM OXJIaKAaeMbIX
TypOMH. Y4eT BIUSHUS CONPOTUBIICHUS BBIXOIHBIX YCTPONUCTB B Ta30BbIX TypOUHAX.

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. PabGota ¢ «Atnacom» npoduneit MOU (4 gaca);
2. Ompenenenne pacxoaa pabodero Tena yepes penieTku TypOuHsl (4 yaca);
3. Pacuer 251eMeHTOB TPEyroIbHUKOB CKOPOCTEH CTYIeHU TypOUHEI (2 "aca);
4. OnpeneneHue Cuil, KpyTAIIEr0o MOMEHTA U yJIeTbHOU paboThl CTYNIEHU TYpOUHBI 110
TPEYroJIbHUKAaM CKOpOCTei (2 "aca);
5. Pacuer mportecca B h,S-auarpamme it CTYIeHH ra30BOi TypOuHBI (4 yaca);
6. Pacuer nporecca B h,s-auarpamme uist CTyleHH MapoBOX TYpOUHBI C UCIIOJI30BAHUEM
JUarpamMmbl U TaOJIHI] BOJASHOTO mapa (4 Jaca),
7. Pacuer KIIJ] 1 cTenenn peakTUBHOCTH CTYTIEHU TYpOUHBI 110 TPEYTOJIbHUKAM CKOpOCTei (4
qaca);
8. Pacuer KII/[ u cTenenn peakTHBHOCTH CTYIIEHEN KOMIIpeccopa MO TPEYroJIbHUKAM
CKopocTeii(2 vaca);
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9. IlpenenpHast MOIIHOCTH OJTHOTIOTOYHOM TypOHHBI (2 Yaca);

10. MHuorocTynenuarsie TypOuHBI (2 Jaca);

11. Pacuer uncna cTyneHei MHOTOCTYIIEHYATOH MapoBoii TypOuHbI (4 4aca);

12. PacueT nByXBEHEUHOH CTYIEHH CKOPOCTH (4 yaca);

13. PacueT mapaMeTpoB 10 paauycy cTyrneHu (4 yaca);

14. PacyeT 371eMEHTOB TPEYrOJIbHUKOB CKOPOCTEH CTyIeHH KoMIpeccopa (2 Jaca);
15. Onpenenenue cuil, KpyTSIIEro MOMEHTA U YAEIHHON pabOThI CTYIIEHH KOMIIpEccopa 1o
TPEYroJIbHUKaM CKOpOCTei (2 Jaca);

16. Pacuer nporiecca B h,s-quarpamMme AJist CTyIeHH KoMIipeccopa (4 gaca);

17. PacueT NOMOTHUTENBHBIX TIOTEPh B CTYNICHU TypOOMaIuH (6 4acoB);

18. Pacuer uncna cTyneneii MHOrOCTYIIEHUATON Ta30BOM TypOuHBI (4 daca).

3.4. TeMbl 1a00paTOPHBIX padoT

1. Pacuer u onTumu3anus rpymnimbl yHUGUIIMPOBAHHBIX CTyMEHEH (2 yaca);

2. Pacuer cTyneHu O0JBIION BEEPHOCTH C YYETOM U3MEHEHHS MMapaMeTPOB MOTOKA IO BHICOTE
(2 gaca);,

3. IIpoextupoBanue mMpoduIst COIJIOBOM pemeTKH (4 Jaca);

4. IlpoexktupoBanue npoduias padbodei peneTku (6 yacos).

3.5 KoncyabTanuu

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT

8 Cemectp
Kypcosoii npoext (KII)
Temsl:
- TenoBoi pacyer oTceka WM LIJIMHAPA TypOOMAIIMHbBI U IPOEKTUPOBAHUE OJHON U3 €€
CTyIICHEU
I'padguk BbINOJHEHHS KYPCOBOIO IIPOEKTA
Henens 1-2 3-5 6-9 10-12 | 13 14 3aueTHast
Paznen 1 2 3 4 5 6 3amura
KYpPCOBOTO KYpPCOBOTO
IIPOEKTA IIPOEKTA
O6bem 5 20 20 15 25 15 -
paznena, %
BeimonHeHHbIH | 5 25 45 60 85 100 -
o0beM
HapacTaroLIuM
uroromM, %

Howmep pasgena | Pazgen KkypcoBoro npoexra

1

O3HaKOMIICHHE C 3aIaHUEM Ha IIPOCKT U METOJUYCCKNMHU YKa3aHUAMMU.
O3HaKOMIICHHE C IIPOTOTHUIIOM

TennoBoii pacyeT NWJINHPA WA OTCEKa TYpOOMAITHBI

AdpoMHAMHYECKHUN pacyeT OJHOW U3 CTyneHel TypOoMaIInHbI

HquHOCTHOﬁ PpacyCT 3JICMCHTOB CTYIICHHU Typ6OMaI_HI/IHBI

alhiwnN

BeimoHeHre PO0IBHOTO pa3pesa AeTalbHO PACCYUTAHHON CTYNCHH
TypOOMaIIuHbI

OdopmiieHne pacyeTHO-NOSICHUTENBHOM 3alIMCKU M rpau4ecKoro Marepuaa
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3annaHupOBaHHBIE Pe3yabTaThl 00yUEHUs MO

Howmep paznena auciuruiinHs (B

O1eHOYHOE CPEACTBO

Konbr
JUCLUIUIMHE COOTBETCTBUU C 11.3.1) (THN ¥ HAUMEHOBAaHUE)
UH/UKATOPOB
(B COOTBETCTBUH € pazfenoM 1) 1/2]3]4|5]|6]|7]8
3HaTh:
TEOPETUYECKHE OCHOBBI PA0OUYMX IPOLIECCOB, VT-Lpmca + TectupoBanue/Tect «MHoOrocryneH4arsle
MIPOUCXOSIINX B TPYIINE CTyNEHEH ’ MapOBBIE TYPOUHBI»
TEOPETUYECKHE OCHOBBI PA0OYMX IPOLIECCOB, KonTtposnbHas padora/KonTtposnpsHas pabora
MIPOUCXOAAIIUX B CTYIICHH KOMIIpeccopa VJT-Lomk.s + «Pemerku mpoduiieit 1 TpeyroJbHUKH CKOPOCTEH
0ceBOro kommnpeccopa. OnpezaeneHue 4ucia
CTYHeHEH Ta30BOi TypOUHBDY
TEOPETUYECKHE OCHOBBI PA0OYMX IPOLIECCOB, PacuetHo-Tpaduueckas padota/BeinonHenue n.5
MIPOUCXOSAIINX B TYpOUHHOHN CTYIIEHU Y 3al1Ta PaCUYeTHOIO 3aJlaHus
«AdPpoIuHAMUYECKHI pacueT TYpOUHHOM
V/-Tpnk-2 + CTYICHI»
KontponbHas padota/KonTposnbHas padora
«Pemerku npoduneil. TpeyronbHUKU CKOPOCTEN»
KOHCTPYKLIUIO U MPUHLIUI pabOThI PacuetHo-Tpaduueckas padora/BeinonaHenue m.5
TYpOMHHBIX CTyIEHEH VITT-2pr1ic2 + U 3alUTa pacueTHOrO 3a/1aHUs
’ «AdpoMHAMHUYECKUIl pacueT TypOMHHOM
CTYIIEHU»
KOHCTPYKLHUIO U IPUHIIUI PabOTHI KonTponsnas pabora/KonTponbHas padota
KOMITPECCOPHBIX CTYIEHEN V2612 + «Pemerku nmpoduiieit 1 TpeyroJbHUKU CKOPOCTEH
oceBoro kommnpeccopa. Onpenenenue yucia
CTyHeHel ra30Boi TypOUHBDY
OCHOBHBIE€ TEPMUHBI, IIOHATHUS U W22 + TectupoBanue/Tect «Tepmunonorus. OCHOBHBIE
OIIpEeEICHUS MIOHSATHSI U ONPEJEIICHUS
OCHOBHBIC METOBI a9POIMHAMHYECKOTO Pacuerno-rpaduueckas padora/Breimonnenue .5
pacuera cTyneHei TypOoMaIInH VT-3pmc2 + U 3allUTa pacue€THOTrO 3a/1aHUs
) «AdpoIuHAMUYECKHM pacueT TypOUHHOMN
CTYIIEHN»
0COOEHHOCTH pacyeTa NPOTOYHOM YacTH NJI-3prik-2 + | KontponbHas pabora/KontponpHas paborta
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ra3oBoi TypOUHBI

«Pemetku poduiieit U TPEYroJbHUKH CKOPOCTEH
oceBoro komnpeccopa. Onpenenenue uucia
CTYyIEHEH ra30Boi TypOUHBI»

OCHOBHBIC METO/IbI TCIJIOBOI'O pacycTa

JlaboparopHas pabota/Jlaboparopnas pabota

MPOTOYHOM YaCTH MHOT'OCTYIIEHYATOU W /I-3prik-2 «Pacuer 1 onTUMU3aIUs TPYIIIbI

TypOUHBI YHU(DUITUPOBAHHBIX CTYTICHEN

OCHOBHBIE F€OMETPUYECKUE XaPAKTEPUCTUKU PacuetHo-Tpaduueckas padora/BeinonHenue 1.5

CTymneHel TypOOMaIInH, UX BIUSHUE HA VT-dprmcs 1 3aIIMTa PACUETHOTO 3a1aHUs

MIOTEPU PHEPTUU B CTYIIEHU ) «AdporHAMHUYECKUll pacueT TypOMHHOM
CTYICHI»

OCHOBHBIE SHEPreTUUYECKUE XapaKTEPUCTUKU PacuetHo-Tpaduueckas padora/Beinonnenue .5

CTymneHel TypOOMaIIvH, TPUIUHBI TOTEPh ¥ 3aIMTa PACUYETHOTO 3a1aHUS

SHEpPI'UU B CTYNECHU «AdporHAMHUYECKUIl pacueT TypOMHHOM

WU -dprikc2 CTYICHI»

KontponbHas padota/KoHnTposnbHas padora
«PacueT TypOMHHOM CTylIeHM 110 MapaMeTpaM Ha
CpeIHEM JAUaMeTpe»

0COOEHHOCTH NMPOEKTUPOBAHUS CTYIIEHEH KonTponsnas pabora/KonTponbHas padota

TypOoMaInH VIJT-5prmcs «IIpenenbHast MOIIHOCTH OJTHOTIOTOYHOM

' TypOuHBI. OCOOEHHOCTH pacyeTa TypOUHHBIX

CTyIIEHEW)

YMersn:

paccuuThIBaTh TEIJIOBBIE MPOLIECCHI B KonTponsnas pabora/KonTponbHas padota

TypOMHHOM CTyNeHH «Pacyer TypOMHHOH CTyNeHHU O TapamMeTpaM Ha

UJT-1pmk-2 CpeIHEM JAHaMeTPe)

Kontponbhas pabora/KonrponbsHas padora
«Pemerku npoduneil. TpeyronbHUKU CKOPOCTEH»

paccYUTHIBATh TEIJIOBBIE NPOLIECCHI B KonTtponbHas padora/KontponsHas pabora

CTYIIEHU KOMIIpeccopa V- Loz «Pemetku mpodusneit 1 TpeyroabHUKN CKOPOCTEH
0ceBoro kommnpeccopa. OnpezaeneHue 4ucia
CTYyTEHEH ra30Boi TypOUHBI»

00BSICHATH (pu3nueckue npuHumIel padorsl | MJI-2pnk-2 PacuetHo-Tpaduueckas pabota/BrinosHenue 1.5
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CTymneHell TypOomaH

Y 3alIMTa PACUETHOTO 3aJaHUs
«AdpoMHAMHYECKUI pacueT TypOMHHOM
CTYIEHI»

MIPUMEHATH TUIIOBBIE METOJIUKH JIJIs pacueTa
Y IPOEKTUPOBAHUS TPYIIIIbI CTYIIEHEH

KonTtponsnas pabora/Konrponsnas padora
«[IpenenpHast MOIIHOCTH OJTHOMIOTOYHOM
TypOunbl. OCOOEHHOCTH pacueTa TYpOMHHBIX

UJ1-3prik-2 CTYIICHEN»
JlaboparopHas pabota/Jlaboparopnas pabora
«Pacuet u onTUMU3aIUS TPYIIIIHI
YHHPUITMPOBAHHBIX CTYIICHEH»
MIPUMEHSITh TUIIOBBIE METOUKHU JJIs pacueTa Pacuetrno-rpaduueckas pabora/Beinonnenue
OTJENbHBIX CTYNEHEHN C ONPENEICHUEM UX WJI-3prik-2 ni.1-2 pacueTHoro 3a1anus «A3poIMHAMUYECKUM
HMHTETPAIbHBIX XapaKTEPUCTHK pacueT TypOUHHOI CTyIeH
MIPOBOJIUTH TEIUIOBOW pacdeT MPOTOYHOU KonTtponsHast padora/KonrponsHas pabora
94acTU MHOTOCTYIIEHYATOM ra30BOil TypOUHBI VIJT-3prics «Pemetku mpodumneit 1 TPeyroabHUKN CKOPOCTEH
’ oceBoro kommnpeccopa. OnpezneneHue 4ncia
CTyIeHel ra30Boil TypOUHBI»
PO UINPOBATH PEIIETKH TYPOUHHBIX JlabopaTtopHas pabota/JlaGoparopHas pabota
CTyneHen «IIpoextupoBanue npoduiis paboyen peeTK»
WJ1-4prik-2
JlaboparopHas padota/JlaboparopHas paboTa
«IIpoexTupoBanue Npoduiisi COIIOBON PELIETKI
OCYIIIECTBIATH MOA00P perieTok mpodumneit Pacuetno-rpaduueckas pabora/Beimonnenue
o «ATJIacy» U ONpPEAETATh UX WJ1-4prik-2 111.3-4 pacueTHOro 3aAaHus «A’pOIUHAMUYECKUI
XapaKTePUCTHK pacyer TypOUHHOU CTYIEHU»
YYHUTHIBATh BIMSHUE YCIOBUN PaOOTHI JlabopaTtopHas pabota/JlaboparopHast pabota
CTyIeHU TypOOMAaIIUHBI Ha IPUHIMAEMbIe V- «Pacyer cTynenu 60JIb1I0N BEEPHOCTH C YUETOM
KOHCTPYKIIMOHHBIE PEIICHHS TIPHU €€ M3MEHEHHsI TapaMeTPOB IMOTOKA IO BBICOTE»
MPOEKTUPOBAHUH
aHAJIM3UPOBATh BIMSHNE OCHOBHBIX Pacuetrno-rpadpuueckast pabora/BeinonHenue .5
XapaKTePUCTHK CTYIEHeH TypOoMaIluH Ha V-6 Y 3alUTa pacueTHOTO 3a/1aHUS

UX TEXHUKO-3KOHOMHYECKHE NTOKa3aTeNl! U
TypOOMAaIIMHBI B IIEJIOM

«AdpoauHAMUYECKHM pacueT TYpOUHHOMN
CTYIIEHN»

16




Pacuerno-rpaduueckas padota/BrinonHeHne
111.3-4 pacueTHOro 3aaHus «A3pOINHAMUYECKUI
pacueT TypOMHHOM CTYIICHI

Kontponsnas padbora/KonrponsHas pabora
«Pemerku mpoduteit. TpeyroJbHUKHA CKOPOCTEH»
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

Dopma peanuzanuu: 3anmra 3a1aHus
1. BoimonHeHue 1.5 ¥ 3a1uTa pacyeTHOT 0 3aaHusl «A3pOAMHAMUYECKUN pacyeT TypOMHHON
crynenn» (PacuetHo-rpaduueckas padora)

DPopma peanmzanuu: KommnerorepHoe 3aanue
1. Tect «MHOrocTyIeHuaTeie mapoBbie TypOuHbD (TecTupoBanme)
2. Tect «Tepmunosorusa. OcHoBHbIE OHATHSA U onpeneneHus» (Tectuposanue)

dopma peanuzauuu: ITucbmenHas padora
1. KontponbHas pabora «PacueT TypOMHHOI CTYIEHH 110 MapaMeTpaM Ha CpeTHEM JHaMETPe»
(KonTpoapHas pabora)
2. Konrtponbnas pabdora «Pemerkn npoduieii. Tpeyroasauku ckopoctein» (KortponbHas
pabora)

®Popma peanmzanuu: [IpoBepka 3ananus
1. BemomnHenwue . 1-2 pac4eTHOro 3agaHus «A>poauHAMHUECKUN pacueT TypOUHHOM
crynenn» (PacuerHo-rpadudeckas pabora)
2. Bommonuenue m.3-4 pac4eTHOro 3aJaHus «A3pOJMHAMHYECKUNA pacueT TypOUHHOM
crynenn» (PacuerHo-rpadudeckas padbora)

8 cemectp

Popma peanuzaiuu: BeinonHenue 3aganus
1. JlabopaTtopHas pabota «Pacuer 1 onTUMU3aLUS TPYNIBl YHU(DUIIUPOBAHHBIX CTYTIEHEH)»
(JTaboparopnas paboTa)
2. JlaboparopHas pabota «Pacuer cTyneHu 601bII0i BEEpHOCTU C YI4ETOM U3MEHEHUS
napameTpoB IMOTOKa 1o BeicoTey (JIaboparopHas padoTa)

Popma peanuzauuu: [TucemenHas padora
1. KonTponbHas padota «IIpenenbHast MOIIHOCTh OJJHOIOTOYHOU TypOuHBI. OCOOEHHOCTH
pacuera TypOuHHBIX cTymneHei» (KonTponbsHas padora)
2. KonTponbHas pabota «Pemerku npodusieil u TpeyrobHUKH CKOPOCTENH 0CEBOTO
KoMmmpeccopa. Onpenenenue yucia cTyneHeil ra3oBoit Typounsn (KontponsHas paborta)

®Popma peannszanmu: [IpoBepka 3amanus
1. JTaboparopHas pabota «IIpoexktupoBanue npoduis padoueit pemerku» (Jlabopatopnas
pabora)
2. JJaboparopHas pabota «IIpoekTupoBanue npoduis coraoBoil pemerkn» (Jlabopatopnas
pabora)

baniabHO-pedTHHTOBasE CTPYKTYpa AUCIUIUIMHBI SABIISETCS MPUITOKEHHEM A.
baiibHO-peUTHHTOBAsI CTPYKTYpa KYpCOBOIO MPOEKTA SBJISETCA MPUIIOKEHUEM b.

4.2 IIpome:kyTOYHAs aTTEeCTALUSA 10 AUCHUILIMHE
Oxzamen (Cemecmp Ne7)
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Ornenka ompezensercss B cOOTBETCTBUHM ¢ [lonoxennem o OalIbHO-PEUTHHTOBON CHCTEME IS
cryaentoB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM U IK3aMEHAIIMOHHOM COCTABJISIONINX.

Oxzamen (Cemecmp Ne§)
Onenka ompexensiercss B cooTBeTCTBUM ¢ [losnokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTEME AJIs
crynentoB HUY «MOW» Ha 0CHOBaHMHM CEMECTPOBOM U 3K3aMEHAIL[MOHHOM COCTABIISIOIINX.

Kypcosoii npoexm (KII) (Cemecmp Ne§)
OneHka 3a KypCOBOW MPOEKT OMpeAeNnsieTcss B COOTBeTCTBUU ¢ [lonoxkeHwem o OauibHO-
perdTHHTOBOM cucteMe st cryaeHToB HUY «MOW».

B numiom BeICTaBIsIeTCS OLICHKA 3a 8§ CEMECTP.

Ipumeuanue: OrieHOUHBIC MaTEPHANBI 10 AUCHUIIIMHE IPUBECHBI B (POH/IE OLICHOYHBIX
matepuainos OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H IJIEKTPOHHBIE H3IAHNS

1. Mansienko C.I1.- "OcHoBbl coBpeMeHHOM sHepreTuku B 2 T. Tom 1. CoBpeMeHHas
terosnepreruka”, MsmatensctBo: "MOUN", Mocksa, 2016 - (512 ¢.)
https://www.studentlibrary.ru/book/ISBN9785383010433.html;

2. Koctiok A.T'. , ®ponos B. B., bynkun A.E. , Tpyxuawuii A./l. - "[lapoBbie 1 ra30BbIe TYpOUHBI IS
anektpoctanuit”, U3parenscrBo: "M3narensckuit jom MOU", Mocksa, 2016 - (557 c.)
http://e.lanbook.com/books/element.php?pll_id=72260;

3. Hlernses, A. B. ITapoBsie TypOunbl: Teopus TeII0BOro mporecca 1 KOHCTpyKuuu Typoun. K. 1.
: Y4eOHHK TSl SHEPrOMAIIMHOCTPOUTEIBHBIX U TEIUIODHEPTETHUECKUX CIEHATbHOCTEH By30B / A.
B. lllernsieB . — 6-¢ u3na, nepepad. u mon . — M. : Dueproaromusnar, 1993 . — 383 ¢. : 60.00 .;

4. deitu, M. E. I'azogunamuka pemerok Typoomamivt / M. E. Jleitu ; Pen. I'. A. @ununmos . — M. :
DHeproatomusiart, 1996 . — 528 c. - ISBN 5-283-00155-5 : 50000.00 .;

5. Heiiu, M. E. Atiac npoduiieit peeTok oceBbIX TypOuH : yueOHOe nmocodue 11 By30B 10
cneunanbHocTh "Typooctpoenue" / M. E. Jleity, I'. A. @ununmos, JI. 5. Jlazapes . — M. :
Mamunoctpoenue, 1965 . — 96 c. - Atnac BeimymieH k 60-netnemy ro6unero MOU .;

6. lllernses, A. B. Ilapossie TypOunbl: Teopus TemnoBoro mporecca 1 KOHCTpYKIMK TypOuH. KH.
2. : Y4eOHUK JUIsl SHEPrOMAITMHOCTPOUTENBHBIX U TEIUNIOAHEPIETUUECKUX CTIEUaIbHOCTEN BY30B /
A. B. lllernses . — 6-e u3z.,nepepad. u gon . — M. : Dueproaromusnat, 1993 . —414 c. : 60.60 .;

7. A. H. lepctiok- "Hacocsl, BeHTUIIATOPBI U KoMIpeccopsl”, M3naTenberBo: "Briciias mkona",
Mockaa, 1972 - (343 c.)

https://biblioclub.ru/index.php?page=book&id=561897;

8. AGpamos, B. 1. Yue6Hoe nocobue o kypey "I'azoTypOuHHbIE ycTaHOBKHU": OCHOBBI
IIPOEKTUPOBAHUS U pacyeTa CTallMOHAPHBIX Ta30TypOMHHBIX ycTaHOBOK / B. 1. A6pamos, B. B.
Umxos ; Pen. A. . Cokonos ; Mock. suepr. un-t (MOU) . — M. : U3n-Bo MOU, 1988 . — 100 c.;

9. 3unoseB /1. B.- "OcnoBsl MmogenupoBanus B SolidWorks", MU3znatensctro: "MK Ilpecc"”,
Mocksa, 2017 - (240 c.)

https://e.lanbook.com/book/97361.

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. CAO "IIpomereit";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpamm;

3. Windows / OnepaninonHas cucrema cemeiictsa Linux;

4. Buneoxondepenuuu (Maiina, Coepmkas, BK u np);

5. Kommac 3D;
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6. SmathStudio;

7. AutoCAD/ T Flex CAD (Bepcust a1 00ydaromuxcs 1 MpernoiaBareiei).

5.3 UnTepHeT-pecypcChl, BKJIWOYASA NPodecCHOHATIbHbIE 0a3bl JAHHBIX 1 HH(POPMAIUOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/
2. 9BC "YHuBepcurerckas 6u0J11M0TeKA OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. baza nanasix BUHUTMH online - http://www.viniti.ru/

5. ba3a nanHbIX )KypHaJioB u3aareianscTBa Elsevier - https://www.sciencedirect.com/
6. DJIeKTpOHHBIE pecypchl H3aaTelbcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za maunbix Scopus - http://www.scopus.com

9. HanmoHabHas JJ1eKTPOHHAas OudmoTeka - https://rusneb.ru/

10. 3BC "KoncyabTant cryaenra' - http://www.studentlibrary.ru/

11. Kypuaasl American Chemical Society - https://www.acs.org/content/acs/en.html

12. ’Kypuaiabl American Institute of Physics - https://www.scitation.org/

13. Kypuaasl American Physical Society - https://journals.aps.org/about

14. DnexTponnas 6udosmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

15. HauuoHaIbHBII MOpTAaJI OHJIAKH 00yyeHus: «OTKpbITOE 06pa3oBanue» - https://openedu.ru
16. O¢puunanbublii caiiT @egepajbHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJHpPOBAHUIO H
MetpoJioruu - http://protect.gost.ru/
17. OTkpbiTasi yuuBepcuterckas nngpopmaunontas cucrema «POCCHUSD -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynutopumn, Ocnamenne
HaAaMMCEHOBaHHE
VYuebnsle ayautopun | K-120, MamuHHbBIH cepBep, KOHIULMOHED
JUTS TIPOBEJICHUS 3an MBI]
JIGKITMOHHBIX 3aHSATHU U b-407, Yuebuas CTOJI MpenoaaBaTens, CTOMI, CTYJ, J0CKa
TEKYILEro KOHTPOJIA ayIUTOpUs MeJIoBasi, MyJbTUMEIUUHBINA TPOEKTOP, IKPaH,

JI0CKa MapKepHast

Y4eOHble ayauTopuu
JUISL TIPOBEJICHUS
MPAKTUYECKUX
3aasatuit, KP u KII

K-120, MammHHBIH

cepBep, KOHIULIMOHEP

3an MBI]
b-407, YueOnas CTOJI NIpenoaaBarenis, CToj, CTyJ, JOCKa
ayIUTOpHUs MEJIOBasl, MYJIbTUMEIUIHBIN MPOEKTOP, IKPaH,

JI0OCKa MapKepHasi

VY4eOHble ayautopun
U1 IPOBEICHUS
1a0OpaTOPHBIX 3aHATUN

K-120, MamuHHEIH

cepBep, KOHIUITHOHED

3an MBI
I1-31, CTOJI TIPETNOIaBaTeIsA, CTOJI YI€OHBIH, CTY,
KomnerotepHslit BeIIAJIKa JUIsl OJEK/bl, KOMIIBIOTEPHAS! CETh C
KJ1acc BBIX0JIOM B MIHTE€pHET, MyJIbTUMEINIHBIN

MPOEKTOP, IKPAH, KOMITBIOTEP MEPCOHAIBbHBIN,
KOHAUIMOHEP

VY4eOHble ayAUTOPUHI
JUTSI IPOBEJICHUS
IIPOMEKYTOUHON

aTTecTaluuu

K-120, MamuHHEIT

cepBep, KOHIAUIIMOHED

3an MBI]
b-413, YueOnas CTOJI IPenoAaBaTes, CTOM, CTYJ, JOCKa
ayIUTOPUS MeJIoBasi, MyJbTUMEIUMHBINA TPOCKTOP, IKPaH,

JIOCKa MapKepHasi
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IMTomemenus misa
CaMOCTOSTEILHOU
paboThl

HTB-201,
KomnbrotepHslit
YUTAJILHBINA 3aJ1

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ MUCHbMEHHBIM,

BEILIAJIKA JUIS OJIEXKbl, KOMIIBIOTEPHAs CETh C
BBIX0/I0M B MIHTEpHET, KOMIIBIOTED
IIEPCOHAJIbHBIN, IPUHTEP, KOHIULIHOHED

I1-28, KomuaTa g
CaMOCTOSITEIbHBIX
3aHATHI CTYJEHTOB

ITomemnienus miis
KOHCYJbTUPOBaHUS

I1-24a, KaOuner
3aBEYIOIIETO
kadenpoit

Kpecio padouee, paboyee MECTO COTPYIHHKA,
CTEJUIaX JUIS XpaHCHUS KHUT, CTYII, IKad 1is
JOKYMEHTOB, IIKad ISl OXK/bI, CTOI
MUCHMEHHBIN, TyMOA, CTOJI JIJIsl COBCILIAHHIA,
KOMIIbIOTEpHAsl CETh C BbIX0I0M B MIHTEpHeT,
KOMITBIOTEP MIEPCOHAIILHBIN, IPUHTED,
KOH/IUITUOHED, JOKYMEHTBI, KHUTH, YICOHHUKH,
nocoous

I1-34, KaOuner
COTPY/ZIHUKOB Kag.
IIrrT

Kpecyo pabouee, pabouee MECTO COTPYIHUKA,
CTOJI KOMIIBIOTEPHBIN, CTYJI, IIKaQ s
JIOKYMEHTOB, mIKad I 0K b, TYMOa,
KOMITBIOTEPHAsS CETh C BBIXOZIOM B MIHTEpHET,
MHOTO()YHKITHOHAJIbHBIN IIEHTP, XOJIOMIHBHUK

ITomentenus mis
XpaHCHUs
o0opynoBaHus U
y4eOHOTO MHBEHTAps

I1-42, KadenpanpHas
OoubnmoTeKa

Kpecyo pabouee, CTeIIaX JJIsd XPAaHCHUS KHUT,
CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ MUCbMEHHBIN,
BelIalIKa JIsl OACKbl, TyMOa, KOMITbIOTepHAas
CeTh C BBIXOJIOM B MHTEpHET,
MHOTO(QYHKIIHOHATBHBIN [IEHTP, KOMIIBIOTEP
NIePCOHANIbHBIN, THBEHTAPh YUCOHBIN, KHUTH,
y4eOHUKHU, TOCOOUs

[1-05a, JlabopaTopus
a’pOTMHAMUKHI

I1-036, IToacobnoe
MIOMEIIEHHE
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

JlomactHble TypOOMAIIIUHbI

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

Hepeqenb KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5

KM-6
KM-7

Tect «Tepmunonorus. OcHoBHbIE MOHATHUSA U oripeneneHus» (TectupoBanue)

KonrponsHas padora «Pemerku npoduieii. Tpeyronsauku ckopocteit» (Konrponsaas padora)
Brimonaenue . 1-2 pacueTHOTOo 3a1aHus «A3POJIUHAMUYECKHI pacyeT TYPOMHHOM CTYIIEHN)
(PacuetHo-Tpaduueckas padbora)

Kontponbhas pabota «Pacuer TypOMHHON CTYIEHHU O apaMeTpaM Ha CpeHEM AUaMETPe»
(KontponpHnas pabota)

Brimonnenue n.3-4 pac4eTHOro 3aJaHus «A’poAMHAMUYECKUN pacyeT TypOUHHOM CTYTIEHU»
(Pacuerno-rpaduueckas pabora)

Tect «MHorocrynenuaTsie napoBbie TypOuHbD» (TecTupoBanue)

Brinonnenue 1.5 1 3amura pacueTHOro 3aAaHus «A3pOAMHAMUYECKUN pacdyeT TypOUHHOU
crynenn» (PacuerHo-rpadudeckas pabora)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Munexc KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep Y — KM: 1 2 3 4 5 6 7
pasjena Al et Henens 4 8 10 12 14 15 16
KM:
TypOomMamHbl B cxemax
1 npeoOpa3oBaHus SHEPTUHU HA
HJIEKTPOCTAHLIUAX
TypOomaruHbl B cxemax
11 npeoOpa3oBaHus SHEPTUU Ha +
DIIEKTPOCTAHIIUAX
2 Teuenue napa B TYpOMHHBIX pPELIETKAX
2.1 Teuenue napa B TYpOMHHBIX pPELIETKAX + +
TypOunnas crynenb. Onpenenenue
3 HKOHOMHYHOCTH U ONITUMH3ALIHS
TYpOMHHBIX CTyEHEH
TypOunnas crynens. OnpeneneHue
3.1 OKOHOMUYHOCTHU U OIITUMU3 AN + + + + +
TYpOUHHBIX CTyIEHEeH
4 MHorocTtyneHuaTbie TypOuHBI
4.1 MHorocTtyneHuaTbie TypOUHBI +

Bec KM, %: | 5 15 15 20 15 5 25
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8 cemectp

IlepeyeHb KOHTPOJIbHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAEMOCTH 0 JHCIUILIHHE:

KM-8

KM-9

KM-
10
KM-
11
KM-
12
KM-
13

JlaGopatopHas paboTa «PacueT u onTUMHU3AIM TPYNIbl YHU(DUINPOBAHHBIX CTYICHEW»
(JTaboparopnas pabota)

JlaGoparopHas pabota «PacueT cTyrneHu 00JbIION BEEPHOCTH C YIETOM W3MEHEHHS TapaMeTPOB
moToka 1o BeicoTe» (JlabopaTopHas pabora)

Konrponsnas pabdora «IIpenenpHas MOIIHOCTh OJJHOIIOTOYHOM TypOuHbl. OCOOEHHOCTH pacueTa
TypOuHHBIX cTyneHnel» (KonTpoabHas padbora)

JlaboparopHas pabota «IIpoexTupoBanue mpoduis corioBoi pemerkuy (JlabopaTopHas
pabora)

KonrponbHas padora «Pemetku npoduiieii 1 TpeyroJIbHIUKH CKOPOCTEH 0CEBOT0 KOMIIPEccopa.
Ornpezenenne yncia CTynenei razopoi TypouHbe (KoHTponbHas padoTta)

JlaGopatopHas padota «IIpoexTupoBanue npoduist padoueit pemerkn» (JlaboparopHas pabora)

Buja npoMexyToOUHOI aTTecTANMU — DK3aMEH.

Wnpekc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Pas e HCIHITHHEEL KM: 8 9 10 11 12 13
pasnena Henens 4 6 8 12 13 14
KM:
1 IIpoexTupoBaHue u pacuer
MHOT'OCTYIEHUYAThIX TYpOUH
IIpoexTupoBaHue u pacuer
11 + +
MHOT'OCTYIEHUYAThIX TYpOUH
2 OcoOeHHOCTH pacyeTa U KOHCTPYKLUU
CTyneHeu TypOuH
21 OCO6GHI—£OCTI/I pacuera ¥ KOHCTPYKIIMH 4 + 4 N
CTyneHeu TypOuH
3 KommpeccopHas cTyrneHb
3.1 KommpeccopHas cTyrneHb +
4 Oco0eHHOCTH IPOEKTUPOBAHUS U pacyeTa
MHOTOCTYIIEHUATBIX T'a30BBIX TypOUH
41 Oco0eHHOCTH IPOEKTUPOBAHUS U pacyeTa +

MHOTI'OCTYIICHYATBIX I'a30BbIX Typ6I/IH

Bec KM, %: | 15 10 15 20 15 25
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IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

JlomactHble TypOOMAIIIUHbI

(Ha3BaHME AUCIMILIMHBI)
8 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIEeBA€MOCTH IO KYypPCOBOMY

NMPOEKTY:

KM-1 Cobmonenue rpaduka Boimonnenus: KI1

KM-2 Ornenka BoinonHeHus pazaena KI1

KM-3 Onenka Beimonaenus pasaena KI1

KM-4 Omnenka BoinonHeHus pazaena KI1

KM-5 Ormenka BBIIOTHEHUS B OPOPMIICHHS YepTeKa

KM-6 Cobmtonenue rpaduka BeinonHenus KII u kauecTBo odopmMiieHHs pacueTHO-TIOSCHUTEIBHOM
3aMMCKU ¥ rpa)ndeckoro MaTepuana

Bujx npome:xxyTouHoii arrecranmuu — 3amura KI1.

Wnnekc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paznen xypcoBoro KM: 1 2 3 4 5 6
paznena MIPOEKTa/KypCOBO pabOTHI Henens 2 5 9 12 13 14
KM:
O3HaKOMJICHHE C 33JJaHUEM Ha MTPOCKT U
1 METOUYECKUMH YKa3aHusmMu. O3HaKomIeHue ¢ |+
IPOTOTHIIOM
5 TernnoBoil pacueT MUIMHIPA WU OTCEKa +
TypOOMAIITHBI

ABpO,Z[I/IHaMI/I‘-ICCKI/Iﬁ pacyeT OJHOM U3

3 . +
CTyIeHel TypOOoMaIInHbI

4 [Tpo4HOCTHOI pacyeT IIEMEHTOB CTYIICHU +
TypOOMaIIuHBI

5 BrimonHeHue npojoapHOTO pa3pesa JeTaabHO +
paccUMTaHHOU CTYMEeHH TYypOOMAIITHHbI

6 Odopmienue pacueTHO-TIOICHUTEIIBHON +

3alluCKN U rpacbnqecxoro MaTcpurajia

Bec KM, %: | 5 20 20 15 25 15
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