MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/cnenuaibHocTh: 14.03.01 AnepHas 3HepreTuka u Temjiogpu3nka
HaumeHoBaHune 06pa3oBaTe/bHOI NPOrPaMMBbI: ATOMHBIE 3JIEKTPOCTAHIMH H YCTAHOBKH
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
TYPBOMAIINUHBI ADC

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.06

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemecTp - 3;
7 cemecTp - 2;
BCEro - 5

Yacos (Bcero) no yueoHomy
MJIAHY:

180 yacoB

Jexknun

6 cemectp - 28 yaca;
7 cemecTp - 16 4acos;
Bcero - 44 yaca

IIpakTnyeckue 3aHATHSA

6 cemectp - 28 yaca;
7 cemecTp - 16 yacos;
Bcero - 44 yaca

JladopaTopHbie padoThI

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

Kouncynabranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

6 cemecTp - 51,7 yaca;
7 cemecTp - 39,7 yaca;
Bcero - 91,4 yaca

B ToM unciae Ha KII/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnas koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:

KosnokBuym
Pacuyerno-rpaguyeckas pabdora
KonTpoJuabHas pa6ora

HpomemyTquaﬂ aTTrecrauud:

3ayer c oneHKOM
3ayer c oneHKOM

6 cemectp - 0,3 yaca;
7 cemectp - 0,3 uaca;
Bcero - 0,6 yaca

Mocksa 2025




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
CseneHva o snagensuye L3N M3K
Bnageney, MepgHWKoB A.@.
[IpenomaBaTelib * Mau ¢ Waermnénearop  RBaBb30e8-MednikovAIF-eded255 A.D. MenHukos

COI'TACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
PykoBoauteins Braeren MenwxoB BV,
00pa3oBaTeIbHON IPOrPaMMBI Vinermndnratop RTAbcbdab-MellkhovVI-7¢i38508 B.U. Menuxos

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

3aBeyrOLIHI BBIITYCKAFOLICH LY e XBocToBa M.C.
kadenpoi - Mot ¢ Waermigmarop _ |Rbead2121-KhvostovaMs-adcrlic M.C. XBocToBa




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ilesb ocBoeHMSI JMCHUILUIMHBI. M3y4YEHHE KOHCTPYKIIMH, NMPUHLUIIOB U OCOOEHHOCTEH pabOThI
napoBbIX TypOHH 1 HacocoB ADC, METOJIOB pacueT 3JIEMEHTOB IPOTOYHOM YacTH mapoBbiX Typoun ADC
JUIs IOCJIEIYIOLIEro UCIOIb30BAHUS B MX KOHCTPYMPOBAHUHU U SKCILTyaTallUu.

33[[3‘11/1 AUCHHUIIIMHBI

- U3y4€HHE OCHOBHBIX TUIIOB [IAPOBBIX TYPOUH U HarHETATENIbHBIX TYpOOMAILINH;

- u3ydeHue (PU3MYECKUX MPOIECCOB B MAPOBBIX TYpPOMHAX U HATHETATENbHBIX TYpOOMAIINHAX;

- (hopMUpPOBaHME HABBIKOB B BHIIIOJHEHUHU TEIJIOBBIX U TMAPABINYECKUX PACUETOB IapOBBIX
TypOUH M HarHeTaTeNbHBIX TypOomama ADC;

- IPUOOpETEHNE HABBIKOB IPUHATUSA U 000CHOBAHUS KOHKPETHBIX TEXHUYECKUX PEILIEHUH pH
NOCJIEIYIONEM KOHCTPYUPOBAHUH MMPOTOYHON YacTH MapoBbIxX Typoun ADC.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIUINHE, COOTHECEHHBIE C HHAMKATOPAMH NOCTUKEHUs] KOMIIETeHIIUI

Koa n HaumMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

[TIK-2 Cnioco6Gen mpoBOIUTh
pacyeThbl XapaKTepUCTUK
MPOIIECCOB, MPOTEKAIOIINX B
KOHKPETHBIX TEXHUYECKUX
YCTPOMCTBAX U anmaparax
ADC u gpyrux
YHEPTreTUYECKUX YCTAHOBOK

N-1nk-2 JemoHCcTpupyer
YMEHHUE HCIOJIb30BaHHMSI
CTaHJIAPTHBIX METOIMK
pacueToB XapaKTEPUCTUK
MPOIIECCOB MPOTEKAIOIINX B
ob6opynoBanuu ADC

YMETb:
- paccUHMTHIBaTh TypOWHHBIE CTYIICHH,
paboTaromnye Ha eperpeToM 1 BIaKHOM
nape, 4nuciio CTYIEHEH u pacrpeeneHne
TETUIONEPENa 0B 10 CTYNEHSIM B IIMJIMHAPE
MHOTOCTYIIEHYATON TYpOUHBL;

- OLICHHUBATH MTOKA3aTeNIN SKOHOMHUYHOCTH
TypOuH u TypboycTanoBok ADC;

- IPUMEHSTH TEOPHIO OO0 B pacyerax
Y TIPOEKTUPOBAHUH HACOCOB,
NEPECUNTHIBATh XapAKTEPUCTUKN HACOCOB
U OTIPEJIEIISATh MTapaMeTPhl COBMECTHOM
pabOoThI HECKOJIBKUX MAIIMH Ha OOLIYIO
CeTb.

[1IK-3 Cniocob6eH k y4acTuio
B SKCIUTyaTalluy U
[IPOCKTUPOBAHUU
OCHOBHOI'O 000PY/10BaHMS
ATOMHBIX BJICKTpOCTaHHI/Iﬁ
U JIPYTUX SHEPreTUYECKUX
YCTaHOBOK C Y4E€TOM
9KOJIOTUYECKUX TPeOOBAHUM
u obecrieueHus: 6e30MacHoOM
paboThI

N/1-2nx-3 Bnageet HaBbIkaMu
NPUHSATUS 1 000CHOBAHHMS
KOHKPETHBIX TEXHUYECKHX
peLIeHUH TIpU
KOHCTPYHUPOBaHUHU
obopynoBanus ADC

3HATh!
- KOHCTPYKIIHIO TYpOUHHOU CTYTICHH,
INPUHIUIN JEHCTBHUS, IPOLIECC PaCIIMPEHUs
MEPErpeToro M BIAKHOTO Mapa B CTYIIEHU
B h,s- ntuarpamme, KHUHEMaTUKY MTOTOKA B
CTYIICHH;

- KOHCTPYKTHUBHBIE 0COOEHHOCTH HaCOCOB
U CIIOCOOBI PEryJIMpPOBaHUS UX
IPOU3BOIUTENLHOCTH;

- 0COOEHHOCTHU U MPUHIUI pabOThI
HarHeTaTelbHbIX TypOoMamnH Ha ADC,
UX XapaKTePUCTHKH, TTapaMeTPhI 1
0003HauEHMS.

[IK-3 CniocobeH k yyacTuio
B OKCILTyaTalluu U
IPOEKTUPOBAHUH
OCHOBHOTO 000pYyI0BaHUs
ATOMHBIX 2JIEKTPOCTAHIINI
" IPYTUX SHEPTECTUUCCKUX
YCTaHOBOK C Y4€TOM

N-41k-3 JeMoHCTpHpPYET
TIOHUMaHHE TIPOIIECCOB,
NPOUCXOIAIINX B
obopynoBanuu ADC u ux
BJIMSIHUS HA KOHCTPYKTHBHBIC
0COOEHHOCTH

3HATh:
- ocobenHocTH paboTs! TypouH ADC,
KJ1accuukanuio TypOOMaIvH 1Mo
pa3IMYHBIM MPU3HAKAM, TTOKA3aTeIIH
HSKOHOMHYHOCTH TYpOOYCTaHOBKH U
HHEProOIoKa.




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm

KOMIIETCHINH HHAUKATOpa JOCTHKCHUSA
KOMIIETCHIIUHU
9KOJIOTHYECKUX TPeOOBaHUIT YMETh!
u obecrieueHus 0e30macHon - PaCCUMTHIBATH TMIPABINYECKUE TOTEPH B
paboThI CETH, OIPENeIISITh TEOPETHUCCKUE

XapaKTepUCTHKHU HacOCa, KHHEMATUKY
MOTOKA XKUAKOCTU B paboueM Koiiece
Hacoca;

- OIIPEAEIIATH IAPAMETPBI U
a’pOJMHAMUYECKHUE XapaKTEPUCTUKH
IIOTOKA NEPETrPETOro U BIAKHOIO Iapa B
TypOUHHOM CTYIIEHH, OCHOBHBIE U
JIOTIOTHUTEIbHBIE TOTEPH B TYPOUHHOM
CTYIIEHH, OTHOCHUTEJIbHBIN JIOMMATOYHBIN U
BHyTpeHHui KIIJ[ crynenu.

2. MECTO JJUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM TPOT'PAMMBI BO

JlycuumurHa OTHOCUTCSA K OCHOBHOM IpodeccroHanbHOM 00pa3oBaTeibHOI porpamMmme ATOMHbIE
AJIEKTpoCcTaHUMU U ycTtaHoBKM (nanee — OIIOIIl), nampasinenus mnoaroroBku 14.03.01 Snepnas
SHEepreTuka 1 TeIopu3uKa, ypoBeHb 00pa3oBaHus: BbICIIee 00pa3oBaHue - OaKanaBpuar.

bazupyercs Ha ypoBHE cpeHero o0iiero oopa3oBaHusl.

Pe3ynbpTaThl 00y4eHus, MoJydeHHbIE TP OCBOCHUM JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK P /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Knaccuduxkarus 24 6 10 - 4 - - - - - 10 - Ilodz0moeKa K meKyuiemy KOHmpoJiio:
TypOOMaIINH 0 IloBTOpEHUE MaTepuaila o pasjeiy
Pa3IUYHBIM [IPU3HAKAM. "Kiraccudukanus TypOOMAaIIKH 10 Pa3IHIHbIM
L{uKIBl TYpOMHHBIX npu3HakaM. [{uKibl TYpOMHHBIX YCTaHOBOK.
YCTaHOBOK. Kraccudukanus 1 xapakTepUCTUKH TYPOMHHBIX
Krnaccudukanms u pemeTok."
XapaKTEePUCTHKU Il0020mo6Ka K npaKmu4eckum 3auAmuam:
TypOMHHBIX PEUIETOK W3yyenune marepuana 1o pasaeny
11 Knaccudukarus 24 10 - 4 - - - - - 10 - "Kiaccuukanns TypOOMaInH 1Mo pa3aInIHbIM
TypOOMAaIINH 1O npu3HakaM. L{UKIel TYpOMHHBIX yCTaHOBOK.
Pa3IMYHBIM MPU3HAKAM. Krnaccudukanus 1 xapakTepUCTHKH TYPOHMHHBIX
Huknsl TypOMHHBIX peleToK." MOArOTOBKA K BBIIOJHEHHIO 3aJaHHUI
YCTaHOBOK. Ha MPaKTHYECKUX 3aHITHIX
Krnaccudukanms u H3yuenue mamepuanog 1umepamypHbix
XapaKTepUCTUKH UCIMOYHUKOG:
TypOMHHBIX PEIIETOK [1], m. 1.1-1.5
[2], m. 1.1
[5], m. 1.1-1.5
2 TypOuHHAS CTYTICHB. 34 8 - 16 - - - - - 10 - Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
Pacuer u Uzyuenne matepuana mo paszgeny "TypOuHHas
MPOEKTUPOBAHHE cTyneHs. Pacuer u npoekTipoBaHue TypOUHHOM
TypOWMHHOM CTyTeHH, CTyHeHH, paboTaroleii Ha eperperom mape."
paboraromieii Ha MOZIrOTOBKA K BBITIOJIHEHUIO 3aJaHNi Ha
TIeperpeToM mnape. MPAaKTHYECKNX 3aHATHIX
2.1 TypOuHHas CTynEHb. 34 8 - 16 - - - - - 10 - Iloozomoexa kK mexkyuiemy KOHmMpOJI0:

Pacuer u
MIPOEKTHPOBAHUE
TypOMHHOW CTYIICHH,

IToBTOpEeHue MaTepuana no pasaeny
"TypOunHas cTynens. Pacuet
MIPOEKTHPOBAHNE TYPOHMHHON CTYIICHH,
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paboraromieii Ha
MeperpeToM mape

paboTatolieii Ha ieperpeToM mape."
H3yuenue mamepuanog 1umepamypuoix
UCIOYHUKOB:

[1], m. 1.6-1.10
[2], m. 1.1
[3], m. 1.1-1.2, m. 3.1-3.3
[5], m. 1.6-1.10
3 Pacuer u 17 - - Ilo0zomoeKka K npaKmu4ecKum 3aHAMUAM:
IIPOEKTUPOBAHUE Wzyuenne maTepuana mo pasgeny "Pacuer u
TypOMHHOW CTYIICHH, MIPOEKTHPOBAHNE TYPOHMHHON CTYIICHH,
paboTaromiei Ha paboraromieii Ha BJIaXKHOM Iape.
BIIQXKHOM I1ape. MHorocTyneH4arbie TypOUHBL." TOJTOTOBKA K
MHorocTtyneH4aTsie BBITIOJTHEHHIO 33/IaHUI Ha MPaKTUYECKUX
TypOUHBI 3aHATUAX
3.1 Pacuer u 17 - - Ilo0zomogKa K neKyuiemy KOHmpoio:
IIPOEKTUPOBAHUE IToBTOpenue maTtepuana o paszaeny "Pacuer u
TypOWHHOM CTyINEHH, MIPOEKTUPOBAHKE TYPOUHHOM CTYIICHH,
paboraromieii Ha paboTaromieii Ha BIIa)KHOM TIape.
BJIQ)KHOM TIape. MHorocTyneHn4aTsie TypOUHEL."
MHorocTyneH4yaTse H3yuenue mamepuanog 1umepamypHbix
TypOUHEI UCIOYHUKOB:
[1], m. 2.1-2.4
[5], m. 2.1-2.4
4 Pacuer ctynenu ¢ 15 - - IlodzomogKa K meKyuiemy KOHmMpOio:
Y4E€TOM HU3MEHEHHS [ToBTOpenune marepuana no pasaeny "Pacuer
rapamMeTpoB MOTOKA I10 CTYIEHH C Y4E€TOM M3MEHEHHs apaMeTpoB
paanycy. Opo3us u MIOTOKA IO Pafuycy. Ipo3us U KOPPO3Us B
KOppo3us B TypOHHAx TypouHax ADC."
ADC 1lo020mo6Ka K nPAKMUYECKUM 3AHAMUAM:
4.1 Pacuer cTynenu c 15 - - W3zyuenne maTepuana no pasgeny "Pacuer
Y4ETOM U3MEHEHHS CTYIEHH C YI€TOM M3MEHEHHs TapaMeTpoB
rapamMeTpoB MOTOKA T10 MIOTOKA T10 PaJrycy. Ipo3usi U KOPPO3HUs B
paauycy. Opo3us u Typbunax ADC." MOAroTOBKa K BHIOJIHEHHIO
KOppo3ust B TypOHHax 3aJaHUi Ha IPaKTHYECKUX 3aHATHIX
ADC H3yuenue mamepuanog numepamypmsix
UCOYHUKOG:
[1], m. 4.1-4.2
[5],m. 4.1-4.2
3a4er ¢ OLEHKOi 18.0 0.3 17.7




Bcero 3a cemecTp 108.0 28 28 0.3 34 17.7
Hroro 3a cemecTp 108.0 28 28 0.3 51.7
5 IIpumenenue 14 4 4 - 6 - Ilo020mogKa K npaKmu4ecKum 3aHAMUAM:
HarHeTaTelbHbIX W3y4yenune marepuana 1o pasjaeny
TypOomarna Ha ADC "IlpuMeHeHne HarHeTaTeIbHBIX TYpOOMAIINH
Kunemaruka notoka B Ha ADC KuneMmaTHKa MOTOKa B LIEHTPOOCIKHOM
LEHTPOOSKHON HarHeTaTelbHOU TypOoMaIinHe.
HaTHETaTeIbHOU XapakTepuCcTHKH Hacoca." MOArOTOBKa K
TypOOMamms=e. BBITIOJTHEHHIO 33/1aHUH Ha MPAKTUIECKUX
XapaKkTepHCTHKH 3aHATHAX
Hacoca Ilo0z0mogKa K meKyuiemy KOHmpoio:
5.1 [Iprumenenne 14 4 4 - 6 - IToBTOpeHne MaTepuana 1o pasaeity
HarHeTaTelbHBIX "IlpuMeHeHne HarHETaTEIbHBIX TYPOOMAIINH
Typbomamia Ha ADC Ha ADC KunemaTHka OTOKa B LIEHTPOOSKHOM
Kunemaruka noroxa B HarHeTaTeJIbHOU TypOOoMaIinHe.
LEHTPOOCIKHOM XapakrepucTuku Hacoca."
HarHeTaTeIbHOU H3yuenue mamepuanoe 1umepamypHbix
TypOOMaImHe. UCHIOUHUKOB:
XapakTepuCTUKU [4], m. 1.1-1.3
Hacoca [6], m. 1.2-1.5
6 [Ipumenenne Teopun 14 4 4 - 6 - Ilo0zomoeKka K npaKmu4ecKum 3aHAMUAM:
nogo0us B pacueTax u N3y4yenne marepuasa 1o pasaeny
MPOEKTUPOBAHUN "IIpumeHeHne Teopuu 1MoJ00us B pacderax u
HAacoCOB MIPOEKTUPOBAHUN HACOCOB." TIOATOTOBKA K
6.1 [Ipumenenne Teopun 14 4 4 - 6 - BBINOJIHEHHIO 33JaHUH HAa IPAKTHYECKHUX
nogo0us B pacueTax u 3aHATHAX
MPOEKTUPOBAHUN Ilo020mogKa K meKyuiemy KOHmMpoJiio:
HAacOCOB IToBTOpeHne MaTepuana 1o pasaeiny
"IIpuMeHeHne TeOpUH MoJ00Us B pacdyerax u
MIPOEKTHUPOBAHNHU HACOCOB."
H3yuenue mamepuanog 1umepamypHbix
UCOYHUKOG:
[4], m. 1.4, 1.5, m. 2.1-2.3
[6],m.2.1-2.4
7 Cnoco0b1 13 4 4 - 5 - IIo020mogKa K npaKmuyecKuUM 3aHAMUAM:
perynupoBaHus N3zyyenune marepunana o paszaeny "CrnocoObl
MIPOM3BOIUTEIEHOCTH PEryJIHpoBaHuUs IPOU3BOANUTEIILHOCTH HACOCOB.
HacocoB. SIB1eHue SIBnenue kaBUTalMK." MOJArOTOBKA K
KaBUTALH BBITIOJTHEHHIO 33/IaHUH Ha IPaKTHYECKUX
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7.1 Crioco0bI 13 4 - 4 - 5 - 3aHATHAX
peryaupoBaHus Iloozomogka K meKywemy KOHmMpOoJiio:
MIPOU3BOIUTENLHOCTH [MoBTOpenue MaTepuana mo pasaeny "Crocoos
HAacoCoB. SIBlieHHe PETYIUPOBAHUS TIPOU3BOJUTEIHFHOCTH HACOCOB.
KaBUTAILUH SIBeHne KaBUTALHH."
H3yuenue mamepuanos iumepamypHbix
UCHOYHUKOS:
[4], m. 2.1-2.2
[6], m. 3.3-3.6
8 MHuorocTymnieHuaTOe 13 4 - 4 - 5 - Iloozomoeka K meKyuiemy KOHmMPOJiio:
MOBBIIIICHUE JTABICHUS [ToBTOpEHUe MaTepHaa o pasaeny
B Hacocax "MHorocTyneHuaToe MOBBIIICHNE TaBICHUS B
8.1 MHoroctyneHuaToe 13 4 - 4 - 5 - Hacocax."
MOBBIIICHUE JABICHUSI IIpogedenue uccnedosanui: Pabora
B Hacocax BBITIONTHAETCS 110 MHAUBHIYAJIbHOMY 3aJIaHUIO.
Jli1st mpoBeieHus uccieoBaHus MPUMEHSIETCS
CIIeIYIOIIHE MaTepPHabl:
IToozomoeka K npaKmuuecKum 3anusamusim:
Wzyuenne maTepuana mo pa3ueny
"MHOroCTyNeH4aTo€e MOBBIILIEHUE TABJICHUS B
Hacocax." IMOJr0TOBKA K BRIIOJHEHUIO 3aJaHUI
Ha TPaKTHYECKUX 3aHATHIX
H3yuenue mamepuanos iumepamypHslx
UCHOYHUKOG:
[4], m. 2.3-2.4
[6],m.3.4
3auer ¢ OIEHKOM 18.0 - - - 0.3 - 17.7
Bcero 3a cemectp 72.0 16 - 16 0.3 22 17.7
Hroro 3a cemecTp 72.0 16 - 16 - - 0.3 39.7
UTOro 180.0 - 44 - 44 - - 0.6 91.4

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIbTAUU IO KYPCOBBIM
npoekram/padoram; MKKII — unauBuyanpHble KOHCYIbTAlMH M0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aenam
mucuuruinHel; CP — camocrostensbHas padora crynenta; UKP — nnas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyrounas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Knaccughuxayus mypbomawiun no pasnuunvim npusHakam. L{uxisl mypouHHuIX YCmMaHoB8oK.
Knaccugurayus u xapaxmepucmuxu mypOuHHbIX peutemox

1.1. Knaccudukanust TypOOMaIInH MO pa3INYHbIM IpU3HaKaM. L{MKITbI TypOUHHBIX YCTaHOBOK.
Knaccudukanus u xapakTepUuCTUKU TYpOUHHBIX PEIIETOK

OcHoBHbIe IOHATHUS U onpeaeneHus. Knaccupukanus TypOOMaIIvH M0 pa3InYHbIM PU3HAKAM.
OO0mure xapakTepUCTHKU TypOOMamiuH: TypOWH, HAacOCOB, BEHTWJISTOPOB, KOMIIPECCOPOB M HX
OCOOCHHOCTH TIO CPAaBHEHUWIO ¢ JpyruMu TUrmamu MamuH. Obnmactu nmpumeHeHus. O003HAYCHUS
typoomamma TOC u ADC. Ilukasl TypOMHHBIX YCTaHOBOK, ucmoyib3yembix Ha TOC m ADC.
Ocobennoctu TypboyctanoBok ADC. BHemHss cemapanus H NPOMEXKYTOUHBIH IE€perpes.
Koaddumuentsr mone3Horo pAeicTBUs TypOWHBI © TypOoycTaHoBkHM. Kiaccudukanusa wu
XapaKTEePUCTHKH TypOWHHBIX pemerok TypOoMammH. CoruioBele H  paboyle  PEUIeTKH.
['eomeTpryeckue XapakTepUCTUKU U PEKUMHbBIE TapaMETPhl, a9POAMHAMUYECKHE XapaKTePUCTUKH.
Obmiee ypaBHeHHEe Diiepa 1y TypOoMaliH («TypOMHHOE ypaBHEHHE Diiiepa») U ero aHalu3.

2. TVD6MHHG}Z CH1yneHrbs. Pacuem u npoexknmupoearue I’I/IVD6MHHOZZ Cmyneru, pa60ma10meb7 HAa
nepezpemom nape.

2.1. TypOGunnas crynens. PacueT u npoekTrpoBaHue TypOUHHOM CTyINEeHHU, paboTarollen Ha
NIEPErPETOM Iape

Typbunnas crynenb. KoHCTpykiusi, OpuHLMII JeHCTBUS, mpouecc B h,s- nuarpamme.
[TpeoOpazoBanue HHEpruu B TypOWMHHOW cTyrneHH. KuHemarnka mortoka cryneHu. CreneHb
PEaKTUBHOCTU CTyINeHU. TpeyronpHUKH cKopocTeil. Boibop tuma mpoduseil pemerok U MeTobl
OTIpENIeTICHUsI MX a’pOJUHAMUYECKUX XapPaKTEPUCTUK Ha TMEPErpeToM M BIIAXKHOM Mape. Yuer
0COOCHHOCTEH CBEPX3BYKOBOrO MoToka. (OCHOBHBIE MOTEpU B TYPOMHHOH CTyNEHU: MOTEPU B
COIUIOBBIX M pabOuUX pEIIeTKaxX, MOTEPHU C BBIXOJHON CKOPOCTHI0. OTHOCHUTEIBHBIN JIOMATOYHBIN
KITJA crymenm [Jonm. 3aBucumocth KIIJ[ [Jom oT oTHomeHHsI ckopoctei u/cd. OnrtumaibHas
BenurHa napamerpa u/cd. OtHocurenbublii BHyTpeHHuidt KIIJ[ crymenu [Joi. JlomoiaHUTENbHBIE
MOTEPH B CTYNEHHU: TIOTEPH OT TPEHUs AKCKA O Map, MOTEPHU OT MaplHUaIbHOCTH, IOTEPH OT YTEUEK B
muadparMeHHBIX M HalO0aHJKHBIX YIUIOTHeHHsX. 3aBucumocth KIIJ[ [Joi oT oTHOIIEHHS
cKopocTeil u/cd. Metoanka pacuera W MPOSKTUPOBAHUS TYpOMHHOW CTymeHH, paboTaroiieil Ha
neperperomM mnape. Ycuius, AeMcTByIOLIME Ha pabodyyro JIOMATKy M MOIIHOCTH CTyneHu. Pacuer
pabounx JOMmaTok Ha NPOYHOCTh. CMOCOOBI TMOBBIMIEHUS MPOYHOCTH pPabOYMUX JIOMATOK.
Bubpannonnas HaeKHOCTh pabOUUX JIOMATOK.

3. Pacuem u npoexmuposarue mypOuHHOU cCmyneruy, pabomarowel Hd eaadiCHOM nape.
Muozocmynenyamoie mypouHbl

3.1. PacueT u mpoekTUpoBaHKUE TYPOMHHOM CTyNeHu, paboTarolei Ha BIaXKHOM Iape.
MHoroctyneHuyaTsie TypOUHBI

OO6pa3zoBaHue Biark B 3j1eMeHTax TypOuHBL. OCOOEHHOCTH TeueHHs IBYX(a3HBIX MOTOKOB C
KarsiMu Biard. [lotepu sHepruu mpu oOpa3oBaHUM Bjard W MpH TeYEHUH ABYX(Pa3HOTO MOTOKA.
Pacuer xapakTepuCTHK TYypOMHHBIX pELIETOK. BiusHHE BIAXHOCTM Ha XapaKTePUCTUKU
TypOMHHBIX pemeTok. MeToauka pacuera U MPOEKTUPOBAHUS TYpOMHHOM CTyneHH, padoTaroein
Ha BJIQXXHOM mnape.BnusHue BIa)XHOCTH Ha TpeyroyibHuku ckopocteil. [Iporece B h,s- nuarpamme
JUIs CTymneHHu, paboTaromeld Ha BiIaXHOM mape. Pacder otHocuTenbHOro jomatounHoro KITJ
CTyHeHH [JoJI ¢ ydeToM BIQXKHOCTH. BbpIOOp XapakTepuCTHK M METOJUKa pacyera u
MPOCKTUPOBAHUSI TYpOMHHOW CTYNeHW Ha BiIaXHOM mape. [lpumep pacdera cryrneHen
BJIQKHOMAPOBBIX  TypOuH. HeoOXxomumocTh  NMpUMEHEHHs  MHOTOCTYNEHYAThIX  TYpOHH,
npeuMyllecTBa M HeJoCTaTku. BpiOop OCHOBHBIX mapamerpoB. PabGoumii mporecc B
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MHOrocTyneHuaToi TypOune. CoBpeMeHHbIE U MEPCIEeKTUBHbIE KOHCTPYKIMK TypOomamun ADC.
bricTpoxoanbie 1 THX0X0HbIe TypOMHBI ADC M 0COOEHHOCTH WX KOHCTPYKIMH. THIBI pOTOPOB.
Bunpst o6nomaumBanus. KoHcTpykiust cratopa TypOuHBL YIUIOTHEHUS: JauadparMeHHBIE,
Ha/0aHla)XHble, KOHIeBble. KOHCTPYKIMsSI ONOPHBIX M YINOPHBIX HOMMMIHHUKOB. [IpenenbHas
MOITHOCTh OAHOCTYNEHYaToi TypOuHbI. CrocoOBbl MOBBIMICHUS €IUHHUYHONW MOUIHOCTH. BbiOop
YacTOThI BpAICHUs U YUCIAa LWIMHIPOB BilaxHONapoBblX TypouH ADC. BiusHue BlaXHOCTH Ha
XapaKTEPUCTHKHU TPYNIBI CTyMEHEH. YalleHue BIIard W3 MPOTOYHOM 4YacTH TypOuHBI. CrocoObl
cemapauuy Biard. Mertoasl pacuera cemnapanuu Biard OneHka KO3(QQHUIHMEHTOB IOJE3HOIO
JENCTBUS JUIsl LWIMHApPA BBICOKOTO JABJIIEHHWS M LMJIMHApPA HU3KOTO JaBieHus TypOouHsl ADC.
OmnpeneneHue yucia CTyNEHEW, pa3MepoB CTYNEHEW M paclpeseeHue TEeIUIONEpenajoB MExay
HuMH. KoHIIEBbIE YIUIOTHEHUS TYpOMHBI B OJHOKOHTYPHBIX M JIBYXKOHTYpHbIX ADC. OceBble
YCUJIMSL M CHOCOOBI MX ypaBHOBemMBaHHA. CrOCOOBI M3MEHEHMsI MOIIHOCTU TypOuH. CHucTeMbl
napopacnpeiesIeHUs U UX BBIOOD.

4. Pacuem cmynenu c yuemom uaMeHeHus napamempos nomoKa no paouycy. po3us u
xopposus 6 mypbunax AC

4.1. Pacuer cTyneHu ¢ y4eTOM U3MEHEHUS IIapaMeTPOB IIOTOKA 10 pajnycCy. po3us U
Koppo3us B Typobunax ADC

[Tpenensl NPUMEHUMOCTH OJAHOMEPHON TeopuH TypOoMamMH. Pe3ynbraThl aHanu3a crocoOoB
OCpPEJHEHUsI M MUX BIMSHUE HA MHTErpajbHbIe BEIUYMHBI. J[OMyCTHUMBIE OTKIOHEHUS pacueTHBIX
CXEM OT peaJbHOro TedeHus. Pacyer CTyneHM C y4eToM HM3MEHEHHUs NapaMeTpoB MOTOKa IO
paauycy. BBIMIpbIIIl SKOHOMUYHOCTU IIpU Y4Y€T€ IPOCTPAHCTBEHHOCTH IIOTOKA B CTYIEHH.
TpexmepHas 3ajjaua 1 COBpEMEHHbIE BO3MOKHOCTH €€ PELICHUs AJIs CTYIIEHU TYpOUHBI. Y paBHEHUs
pazuaNIbHOTO PAaBHOBECHS M CITOCOOBI «3aKPYTKM» JIOMATOK. MeTO/bl CHUKEHHS HEPaBHOMEPHOCTH
[OTOKA MO PajJuyCy CTyNEHU. Pe3ynbTaThl TEXHMKO-IKOHOMHUYECKOW OLIEHKH 1eJIeco00pa3HOCTH
IPUMEHEHHUS CTYNEHEN C IEPEMEHHBIM I10 BBICOTE NMPOQUIIEM JONATKU. JTalbl pacuera CTyleHel
OonbIol BeepHOCTU. IIpuMepbl KOHCTPYKTHBHOIO BBIITOJHEHHS CTYyNEHe. Dpo3ust U KOppo3us B
TypouHax ADC. Metoasl mnpeaynpexiaeHuss 3po3ud U Kopposuu. Pacuer mnepudepuitHoit
cenapanuu. KomuuecTBeHHas OLIEHKAa 9PO3MM M 3HAYEHUs NPEIECIIBHOM BIIAXHOCTU. AKTHBHBIE U
MaCCUBHBIE METOJ/bI 3alIUThl OT 3po3uu. Kopposus B Typbunax ADC, ee OCHOBHBIE BHIbI U
MEXAHU3MBbl. AKTUBHBIE U ITACCUBHBIE METO/IbI 3AILUTHI OT KOPPO3HH.

5. Ilpumenenue naznemamenvtvix mypoomawur na AC Kunemamuka nomoxa 8
yeHmpobedcHoU HacHemamenbHou mypbomawiure. Xapakxmepucmuxky Hacoca

5.1. [Ipumenenue HarHeTaTenbHbIX TypoomamuH Ha ADC KunemaTuka notoka B
LEHTPOOEKHOW HarHeTaTeNbHOM TypOoMalnHe. XapakTepUCTHKU Hacoca

[Ipumenenue HarHeTaTeNnbHbIX TypOomamuH Ha ADC, UX XapaKTEepUCTHKH, MapaMeTphl U
o0o3Hauenus. Hacocnoe o6opynoBanne ADC crienMaibHOrO Ha3HaueHHs M OOIENpPOMBIIITIEHHOTO
UCTIONIHEHUs. XapaKTepUCTUKH Hacoca: 1ojaya, Halop, JaBJICHUE, Y/AeIbHAs JHEPIHs, CKOPOCTb
BpAIeHNs, MOIIHOCTb, KOA((UIMEHT I0JIE3HOTO0 ACUCTBUSA. YCTPOWCTBO M NMPHUHLUN JeHCTBUS
OJITHOCTYIIEHYaTOro  IIEHTPOOEKHOro  Hacoca. Kunematuka moToka B  IEHTPOOEKHOU
HarHeTaTenbHO TypOoMamHe. TeopeTuueckrue XapakTepucTHKH Hacoca. CTeneHb peakTUBHOCTH.
BnusHue ¢opmbl jomaTtok pabouyero Kosieca Ha XapaKTEPUCTUKU HEHTPOOEKHBIX MallKH.
JlelicTBUTENbHBIE XapaKTEPUCTUKM Hacoca, MOTepd HHepruu B Hacocax. Koaddumuenrt
OBICTPOXOJHOCTH M 3aBUCHUMOCTb OT €ro BEJIMYMHBI XapaKTEePUCTUK U KOHCTPYKTHUBHBIX
0COOEHHOCTEH HACOCOB.

6. Ilpumenenue meopuu n00obus 6 pacuemax u npoeKmupoearuu HAcocoe
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6.1. IlpumeHenue Teopuu MOA0OUS B pacyeTax U MPOSKTUPOBAHUU HACOCOB

[lpumeHeHrne TeopuHM TONOOMS W Pa3MEPHOCTH B pacueTax W IMPOCKTHPOBAHUHM HACOCOB.
[lepecuer xapakTEpUCTHK HACOCOB IMpPH HM3MEHEHHWH CKOPOCTH BpAIICHUS MU pa3MEpoB Kojeca
Hacoca. CoBmecTHas pa0oTa HECKOJIBKMX MallMH Ha O00IIyr ceTb. l[locienoBaTenbHOe |
napajieNibHOE BKIIOYCHNE HACOCOB.

7. Cnocobwi pezyiuposarHus npous’eodumeﬂbnocmu Hacocos. HAenenue kasumayuu

7.1. CriocoObl peryJIupoBaHus MPOU3BOIUTEILHOCTH HACOCOB. SIBJICHHE KaBUTALIUU

CriocoObl perynupoBaHusi MPOU3BOAUTEIBHOCTH HACOCOB: JPOCCEIMPOBAHUEM, MEPEITYCKOM,
W3MEHEHHUEM CKOpPOCTH BpalieHus pabodero koseca. SIBIeHHE KaBUTAIMHU, NOMYCTHMAasl BHICOTA
BCAChIBAaHMsI M KaBUTAIIMOHHBIH 3ariac.

8. Mnozocmynenuamoe nosgwvluierue 0A6IeHUsL 8 HACOCAX

8.1. MHoOroctyneH4aroe MmoBbIIIEHUE IaBICHUS B HACOCAX

MHorocTyneHuaToe MOBHIIIEHHE JTaBIeHUs B Hacocax. KOHCTpyKTHBHBIE 0COOEHHOCTH HaCOCOB
ADC paznuuHoro HazHaueHus. KOHCTpyKIus, IPUHLMII IEHCTBUSA U PACIpPElEICHUE apaMeTpPOB
BIOJb TPOTOUYHOM dacTH. OcoOeHHOCTH MeTonoB pacyera. OceBble YCHIUS W CIHOCOOBI HX
ypaBHOBelMBaHUsA. CXeMbl BKIIIOYEHHS, OCOOCHHOCTU YCIOBHH pabOThl U KOHCTPYKLMHA HACOCOB
ADC: rnaBHbpIX mMpKyISuMoHHBIX (I'L[H), nuTarenbHbIX, KOHAEHCATHBIX, LUPKYJISALHUOHHBIX U
JpYyTHUX.

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. Pacuer Ha mpOYHOCTH pabOYMX JIOMATOK (2 Yaca);
2. Pacuet TypOMHHOI cTyneHH, paboTaromnield Ha BIaKHOM nape (4 gaca);
3. Ilpouecc pacumupeHus napa B TypOUHHON CTyneHH. PacueT TpeyroibHUKOB CKOPOCTEH 1
BBIOOp TIporuieii cortoBo U paboueit pemeTok (2 yaca);
4. OnpeneneHue a poJMHAMUYECKIX XapaKTEPUCTUK Ha MEPErpeToM U BIAXKHOM mape (2
yaca);
5. Onpenenenne OCHOBHBIX NOTeph B TypOuHHOI cTynenu u KII/I (2 gaca);
6. Onpenenenre AOMOJHUTENbHBIX TOTEPh B TypOuHHOM crynenu u KIIJ] (4 gaca);
7. IlepecueT xapakTepUCTHK Hacoca IO METOAY MoA00Us Ha TpeOyeMble ycinoBus (2 daca);
8. [ToxOop HacOCOB (BEHTUIISITOPOB) MO KATAJIOTY C UCIIOIb30BaHUEM KOd(PPHUIIMEHTa
OBICTpOXOHOCTH (4 "aca);
9. Pacuer ruipaBIu4ecKuX MOTEPh B CETH;
10. OnpeneneHyre TEOPETUYECKUX XapaKTEPUCTUK Hacoca (2 Jaca);
11. Kunemarnka noToka >kuJIKOCTH B pabodyeM KoJjiece Hacoca. TpeyroibHUKU CKOpocTei (2
qaca);
12. Onpenenenue pa3mMepoB MPOTOYHOM YACTH IEHTPOOEIKHOTO HACOCA 110 METOAY TTO100us
Ha TpeOyeMble ycioBus (2 yaca);
13. Tloka3zaTenu 3KOHOMUYHOCTH TypOuH u TypOoycTtaHoBoK ADC. IlpubnmkenHas oleHKa
xapakrepuctuk: KITJI, pacxonoB, MoIHOCTEH, pa3ienuTenbHOro qaBneHus. CpaBHeHHE
BapuaHTOB (4 yaca);
14. Pacuer uncna cTyneHel u pacrnpeieieHne TerIonepenaioB Mo CTYNEHsIM B IUINHIPE
MHOTOCTYTIEHYaTON TypOuHHI (4 yaca);
15. CoBMecTHast paboTa HECKOJIBKMX HaCOCOB Ha 00I1yIo ceTh. OrpeiesieHue XapakTepUCTHK
TPYNIbl MAIIMH [IPH MOCJIE0BATEILHOM U NAapaJUIeIbHOM COeIMHEHNH (2 Jaca);
16. Pabora Hacoca B cetu. CriocoObl peryIMpoBaHus IPOU3BOIUTEILHOCTH HACOCOB (2 yaca);
17. PacueT TypOMHHOM cTyneHu, paboTaromieil Ha meperpeTom nape (4 Jaca).
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3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO

3.5 Koncyabranumn

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U opMu

YEMBIX B HUX KOMIIeTeHI Uil

3arnaHupOBaHHBIE PE3yabTaThl 00yUEHUs MO

Howmep paznena qucrumniauas (B

O1eHOYHOE CPEACTBO

Konrl
JUCLIUATIIINHE COOTBETCTBUH C 11.3.1) (TUII ¥ HAUMEHOBAHUE)
WHMKATOPOB
(B COOTBETCTBUH C pazfesoM 1) 1/2]3]4|5]|6]|7]8
3HaTh:
KOHCTPYKTHBHBIE 0OCOOEHHOCTH HACOCOB M CITOCOOBI VJT-2m1c3 R Konnoksuym/«KoHcTpykuus u paborta
PEeryaupoBaHus UX MTPOU3BOJAUTEIBHOCTH HACOCOB B CETH»
0COOCHHOCTH U MPHUHIIUI PabOTHl HAarHETATEIbHBIX KomnokBuym/«Konctpykius u paborta
TypoomainH Ha ADC, UX XapaKTepUCTUKH, HAacOCOB B CETH»
TapaMeTPEL i 0603RAeHNAS Wl-2mes * * KomnokBuym/«HaruneratensHele
TypooMammHbel ADCy
KOHCTPYKLHUIO TYPOMHHOW CTYIEHU, IPUHIIUIL KomnokBuym/«TypOuHHas CTyIIEHBY
JEWCTBUS, IPOLIECC PACIIUPEHUS ITEPETPETOro U V-2 + +
BJIQ)KHOT'O TIapa B CTYIEHU B h,s- quarpamme,
KHHEMATHKY MIOTOKA B CTYIICHH
0COOCHHOCTH paboThl TypOuH ADC, KIaccupUKAIUIO KomtokBuym/«TypOuHHAsS CTYIICHB)
TypOOMAILIUH 110 pa3IMyHbIM NpU3HaKam, nokazarenn | UA-4mk-3 + Komnoxsaym/«Typ6ums ADC
HSKOHOMHYHOCTH TYpOOYCTaHOBKH U YHEProOJIoKa
YMersb:
OLIEHMBATh MTOKA3aTEIN SKOHOMUYHOCTH TYpOUH U KonTponbnas padora/"'Onpenenenue
Typ6oycTanoBok ADC NJ-1nk-2 + nokaszaTenell SKOHOMUYHOCTH TypOuH
ADC. Pacuer mapameTpoB cTyneHu"
NPUMEHSTH TEOPHIO 000U B pacueTax u KontponsHas pabora/«CoBMecTHas pabora
MIPOEKTHPOBAHNN HACOCOB, IEPECUYUTHIBATD HAcCOCOBY»
XapaKTepUCTUKH HACOCOB U OTIPENIeNIATh HapaMeTphl N-1nk-2 +
COBMECTHOI pabOThl HECKOJIBKUX MAIIMH Ha OOIIYIO
ceThb
paccUYMTHIBaTh TYPOMHHBIE CTYIIEHH, paboTaronye Ha Pacuerno-rpaduueckas padora/«Pacuer
MEPErpeToM M BIaKHOM Iape, YUCIIO CTyNEHEH u V-1 + + |+ CTYIEHHU napuoﬁ TypOunsr ADC,
pacripeieieHue TEIUIOTIePENaoB MO CTYIEHSIM B paboTaroleil Ha BIaKHOM T1apey
IWJIMHAPE MHOTOCTYIIEHYAaTON TypOUHBI
OTIPEIEIATh TapaMETPhI M a3POAMHAMUYCCKHE N1-4nk-3 + | + Kontponbnas padora/"'Onpenencnue
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XapaKTEPUCTUKU IOTOKA IIEPErPETOrO U BIAKHOTO
napa B TYpOMHHOI CTyIIeHH, OCHOBHBIC
JONOJTHUTENbHBIE TOTEPHU B TYpOMHHOMN CTYIIEHHU,
OTHOCHTEJIbHBIN JIONATOYHbIN U BHyTpeHHU KII/]
CTYIIEHU

HOKa3aTesiell SJKOHOMUYHOCTH TYpOHH
ADC. Pacuet napameTpoB cTyneHu"

pacCUUThIBATh TUAPABIIMYUCCKHUEC TIOTCPU B CCTH,
OIPEACIIATh TCOPETUIYCCKUEC XaPAKTCPUCTHKHU HACOCa,
KHHCMATHUKY IIOTOKA ) XUAKOCTU B pa60qu KOJIECC
Hacoca

W/1-4nk-3

KonTtponbHas pabora/«XapakTepuCTUKH
HAacoOCOB»
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OIIEHOYHEBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
6 cemecTp

Dopma peanuzauuu: ITucbmenHas padora
1. "Onpenenenue nokaszarenei sxkonomuyHocTH Typoun ADC. Pacuer napameTpoB cTyneHu'
(KonTpoawsHas pabora)
2. «Pacuer crynenu napoii Typounsl ADC, paboTaromeii Ha BiaxkHoM nape» (Pacuetno-
rpadudeckas padbora)
3. «Typbunnas crynens» (Konnoksuym)
4. «Typbunst ADC» (KomnokBuym)

7 cemecTp

Dopma peanuzaruu: [lncemennas pabota
1. «Konctpykius u padora HacocoB B cetn» (KomiokBuym)
2. «Harueratensubie Typoomamuabsl ADCy» (KommokBuym)
3. «CoBmecTtHas pabota HacocoB» (KoHTpombpHas padora)
4. «Xapaktepuctuku HacocoB» (KonTtponbHas pabota)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 110 AU CHMUILJIMHE

3auem c oyenkou (Cemecmp Nob)
Onenka 3a Kypc onpezensercs B cooTBeTcTBuu ¢ [lonoxeHnem o 0amibHO-PEUTUHIOBON CHCTEME
s ctyneatoB HUY «MOW» u BbIcTaBiseTcsi HA CHOBAaHMU OLEHKM 3a 3a4€T U HAa OCHOBaHUH
CEMECTPOBOM COCTaBIAIOIIEH. B mpuiiokeHne K AUIUIOMY OLIEHKOM 3a KypC BBIHOCHUTCS OLICHKA,
nonyueHHas B 1 cemecTpe (uacTth Kypca Nel).

3auem ¢ oyeuxoii (Cemecmp Ne7)
Orenka 3a Kypc ompezensercs B cooTBeTcTBUU ¢ [lonoxeHnem o 6ambHO-PEUTUHTOBON CHCTEME
st ctynentoB HUY «MOW» u BwicTaBiseTcss Ha CHOBAaHUU OIICHKU 3a 3a4eT M Ha OCHOBAHHUH
CEMECTpPOBOM cocTaBisitolle. B mpumokeHne K AUIUIOMY OLIEHKOM 3a KypC BBIHOCUTCS OLIEHKA,
nosrydeHHasi B 1 cemectpe (dacth Kypca Nel).

B numnioMm BBICTaBIs€TCS OLIEHKA 3a 6 CEMCCTP.

Ipumeuyanue: OneHOYHBIE MAaTEPUAIBI 110 TUCIUILIMHE IPUBECHBI B (DOHIE OIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECHHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE U3IAHNUS

1. ITapoBble 1 Ta30BbIe TYpOUHBI [JIsl SIEKTPOCTAHIUH : yUeOHUK Il By30B MO CHEUATbHOCTH
"TeroBble nekTpuueckue cranimn’ Hanpasinenus "Terosnepretuka" / Pen. A. I'. Koctiok. — 3-¢
u31., nepepad. u gom. — M. : I3garensckuit sjom MOU, 2008. — 556 ¢. — ISBN 978-5-383-00268-1.
http://elib.mpei.ru/elib/view.php?id=4175;

2. Tpyxnuii, A. J1. TennodukanunoHHbele napoBble TYpOUHBI U TYpOOYCTaHOBKH : ydyeOHOe mocoOue
JUISL By30B IO HaIlpaBJICHUIO "DHepromamunHocTpoeHue"; crnennaibHocTsaM "['a30TypOuHHEIe,
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napoTypOMHHbIE YCTaHOBKH U Auratenu’, "KoTno-u peakropoctpoeHue" HampaBiIeHHUS
"DHeproMammHOCTPOCHUE" ; CrIeHaTbHOCTAM "TerIoBbIe AEKTPUUYECKUE CTAaHIIUN ",
"IIpomblnieHHas TermiosHepreTuka’ Hanpasiaenus "Temnosnepretuka" / A. JI. Tpyxuwii, b. B.
JlomakuH. — 2-e u3n., crep. — M. : U3parenbckuii jom MOU, 2006. — 540 c. — ISBN 5-903072-53-
4.

3. Tpyxuuii, A. JI. TuxoxoaHbIe TapOBbIC TYPOUHBI aTOMHBIX JJICKTPUUECKHUX CTAHIIUHN : yaeOHOe
1ocoOue Il By30B IO CIIEHUAIBHOCTH "ATOMHBIE 3JIEKTPOCTAHIIMN U YCTAHOBKU'" HampaBiICHUS
"Texaudeckas pusuka" u crenuanbHOCTH "['a30TypOMHHBIE, TApOTypOUHHBIE YCTAHOBKHU U
nsuratenu” Hanpasienus "Duepromammuoctpoenue” / A. JI. Tpyxuwmii, A. E. Bynkun. — M. :
Usznarensckuii njom MBDU, 2011. — 364 c. — ISBN 978-5-383-00524-8.
http://elib.mpei.ru/elib/view.php?id=4222;

4. ITak, I1. H. Hacocnoe o6opynoBanue aromubix crannumii / [1. H. Iak, A. 5. benoycos, C. II. ITak.
— M. : Dueproarommsaar, 2003. — 450 c. — ISBN 5-283-01275-1.;

5. Koctrok A.T'. , @posnoB B. B., bynkun A.E. , Tpyxuuii A.Jl. - "IlapoBsie u ra30Bble TYpOUHBI IS
anekTpoctanuuit", M3narensctBo: "U3narensckuii jom MOU", Mocksa, 2016 - (557 c.)
http://e.lanbook.com/books/element.php?pll_id=72260;

6. Moprynog K. I1.- "Hacocsl u HacocHble craniuu', (4-e usa., crep.), UsnarenscrBo: "Jlanp",
Cankr-IlerepOypr, 2021 - (308 c.)

https://e.lanbook.com/book/152484.

5.2 JInueH3noHHOE U CBOOOIHO PACTIPOCTPAHsieMOe MPOrPaMMHOE o0ecredeHune:
1. CO "IIpomereit";

2. Office / Poccuiickuit makeT 0()UCHBIX IPOTrpamMm;

3. Windows / OniepanrionHasi cucreMa cemeiictsa Linux;

4. Buneoxondepenuu (Maitna, Coepmxkas, BK u ap);

5. SmathStudio;

6. AutoCAD/ T Flex CAD (Bepcus Ay o0Oydaromuxcs 1 npernojaBaTeneit).

5.3 UaTepHeT-pecypcesl, BKJIIOYas NPodecCHOHAIbHBIC 0a3bI JaHHBIX 1 HH(POPMAIIMOHHO-
CIIpaBOYHbIE CHCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcuTeTcKkas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

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

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

5. ba3a naHHbIX )KypHaJioB u3nareancTBa Elsevier - https://www.sciencedirect.com/
6. DiiekTpoHHBIE pecypchl u3naresabeTBa Springer - https://link.springer.com/

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

8. baza nannbix Scopus - http://www.scopus.com

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

10. 9BC "KoncyasTant ctygenta' - http://www.studentlibrary.ru/

11. Kypuaiasl American Chemical Society - https://www.acs.org/content/acs/en.html
12. ’Kypnaansl American Institute of Physics - https://www.scitation.org/

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

14. DnexrponHas 6mbmoreka MIOU (b MDMU) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep ayauropumn, OcHamenue
HAaUMMCHOBAHUC
VYueOHbBIC ayAUTOPUH IJIS A-300, YuebOnas Kpecyo pabouee, mapTa, CTEJUIaXK, CTOJ
IIPOBEACHUS JICKLIMOHHBIX aynutopus "A" npernoJiaBaTessi, CToa y4eOHbIH, CTyI,
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3aHATHI U TEKYIIETO
KOHTPOJIA

TpuOyHa, MUKPO(DOH, MyJIbTUMETHHHBIN
MIPOEKTOP, IKpaH, JOCKa MapKepHasi, KOJOHKH,
TEXHUYECKasl amraparypa, KOHIUIIHOHED,
TEJIEBU30D

VYyeOHbIC ayAUTOPUU IJIS
MPOBEACHUS TPAKTUUYECKUX
saastuii, KP u KII

A-404, Yuebnas
aynutopus "A"

napTa, CTOJ IPEnoIaBaTels, CTyJl, JOCKa
MeJI0Basi, MyJIbTUMEIUUHBIN ITPOEKTOP, IKPaH

VY4eOHble ayAUTOpUHU IS
IIPOBEICHUS
IIPOMEKYTOUYHOM aTTECTALNU

A-404, YuebHas
ayautopus "A"

napTa, CTOJ IPEenoiaBaTes, CTyJ, J0CKa
MeJIOBasi, MyJIbTUMEIUNHBIN IPOEKTOP, SKpaH

TTomerenust misa
CaMOCTOSITENIbHOU PabOTHI

HTB-303,
Jlexumonuas
ayIUTOPUS

CTOJI KOMITbIOTEPHBIN, CTYJI, CTOJ
MMHMCHbMCHHBIHN, BEIIAIKA I OJICHKIEL,
KOMIIBIOTEPHAs CETh C BBIXOJIOM B MIHTEpHET,
KOMIIBIOTEP NIEPCOHAIBHBIN, IPUHTED,
KOHJIMITUOHED

ITomemmenust misa
KOHCYJIbTUPOBAHUS

A-404, Yuebuas
aynuropust "A"

napra, CTOJ nmperoaaBareid, CTyJl, I0CKa

MEJIOBasi, MyJbTUMEIUUHBIN POEKTOP, SKPaH
[Tomenienus i XxpaHeHus I1-05a,
o0opysoBaHus U y4eOHOTO JlaGopaTopus
WHBEHTAPS A’pOJTMHAMUKH
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IIpunoxenne A

BAJIJIbHO-PEUTHHI OBASI CTPYKTYPA JUCHUILIMHBI
Typ6omamunsr ADC

(Ha3BaHME AUCIMILIMHBI)
6 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:

KM-1  «Typ6unsr ADC» (Komnoksuym)

KM-2 «Typ6unnas crynenb» (Kommoksuym)

KM-3 «Pacuer ctynenu napoi Typounsl ADC, paboTarolieit Ha BiakHoM nape» (PacuetHo-
rpaguydeckas pabora)

KM-4 "Omnpenenenue mokasaresneit 3koHoMuaHOcTH TypOouH ADC. Pacyer mapameTpoB cTyreHu"
(KontponpHnas pabota)

Bujx npome:xyTo4HOI aTTecTaumu — 3a4€T C OLIEHKOM.

Wnnekc KM- | KM- | KM- | KM-
Howmep Pazpen nucuuninmHel KM: L 2 3 4
paszena Henens 3 6 9 12
KM:
Knaccugukarus TypooMaIvH MO pa3IHdHbIM IPU3HAKAM.
1 [{uknel TypOMHHBIX YcTaHOBOK. Knaccudukarus u

XapaKTEPUCTUKU TYPOUHHBIX PEIIETOK

Knaccugukaius Typ6oMaIinH N0 pa3IMyHbIM IPU3HAKAM.
11 [{ukel TypOMHHBIX ycTaHOBOK. Kiaccudukanus u + + + +
XapaKTEPUCTHKU TYPOUHHBIX PEIIETOK

TypOunnas ctynens. Pacuer u npoexktupoBanue TypOUHHON

2 CTYIEHH, paboTarollel Ha NeperpeToM nape.
21 TypOunnas crynens. Pacuer u npoexktupoBanue TypOUMHHON +
] CTYIEHH, paboTarolel Ha NePerpeToM mnape
PacueT u nmpoekTHpoBaHue TYpOMHHOH CTYyIIEHH,
3 paboTarouieil Ha BIaXXHOM nape. MHOrocTyneHyaTbie
TypOUHBI
Pacuer u npoektupoBaHue TypOMHHON CTYIIEHH,
3.1 paboTarolieil Ha BIQXXKHOM Nape. MHOTrocTyneH4arble + +
TypOHHBI
4 Pacuet cTynenu ¢ yueToM U3MEHEHHs TapaMeTPOB MOTOKA 110
paauycy. Ipo3us u Kopposus B TypouHax ADC
41 Pacuer cTynenu ¢ yueToM U3MEHEHHs TapaMeTPOB MTOTOKA 110 + 4

paauycy. Ipo3us u Kopposus B TypouHax ADC

Bec KM, %: | 10 15 | 50 | 25

7 cemecTp

IlepeyeHb KOHTPOJIBbHBIX MEPONPUATHIT TEKYIIEr0 KOHTPOJIS YCIIeBA€MOCTH 10 THCIUTIIHHE:
KM-5 «Harneratensubie TypoomMarnabl ADC» (KommokBuym)

KM-6 «KoHucTpykmust u pabota HacocoB B cetn» (Kommoksuym)

KM-7 «Xapakrepuctuku HacocoB» (KonTponbsHas padora)

KM-8 «CoBmecTtHas pabora HacocoB» (KoHTpospHas paboTa)
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Bua npoMexkyTouHoi aTTecTanuu — 3a4eT C OI[EHKOM.

WNnnexc KM- | KM- | KM- | KM-
Howmep Paszpen qucuuninHel KM: > 0 7 8
pasnena Henens 3 6 9 12
KM:
[TpuMmeHeHne HarHeTaTeNbHbIX TypOoManH Ha ADC
1 KunemaTuka moroka B eHTpoOEKHON HarHETaTEIIbHON
TypOomamHe. XapakTepUCTHUKH HAcOCa
[IpumeHneHue HarHeTaTenbHBIX TypOoMamH Ha ADC
11 Kunemarrka motoka B IEHTPOOESKHOM HAarHETaTEeIbHON + + +
TypbomMamHe. XapakTepUCTUKH Hacoca
2 [TpumeHenue Teopun MOAOOHS B pacyeTax u
MIPOEKTUPOBAHUH HACOCOB
21 [TpumeHneHue Teopuu NoA00uUs B pacyeTax u + +
MIPOEKTUPOBAHUH HACOCOB
3 CniocoOsbI peryIupoBaHusi MPOU3BOAUTEIHLHOCTH HACOCOB.
SIBieHue KaBUTAIIUU
31 CriocoObI peryIupoBaHusi MPOU3BOAUTEIHLHOCTH HACOCOB. +
SIBieHue KaBUTAIIUU
4 MHoroctyneH4aroe MnoBbIIlIEHUE 1aBJIEHUS B HAcOCax
4.1 MHorocTyneH4aroe NOBBIIICHHE JaBJICHUS B HACOCAX + +
Bec KM, %: | 20 20 30 30
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