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

Hanpapienne noaroroBku/cnenuaibHocTh: 13.03.03 DHepreTuyeckoe MalIMHOCTPOCHHUE
HaumeHnoBaHune o6pa3oBaTebHOIl mporpaMMel: 'a30TypOnHHbBIe, NAPOTYPOMHHDBIC YCTAHOBKH W IBUTaTe/IN
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
HAT'HETATEJIBHBIE MAIHIUHBI

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTe/bLHBIX OTHOIIEHUii

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.07.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

8 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

8 cemecTp - 28 yaca;

HpaKTuquKne 3aHATHA

8 cemecTp - 28 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

8 cemecTp - 51,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue
PacyerHo-rpadguyeckas padora
KontpoabsHas padora

IIpomeskyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

8 cemectp - 0,3 yaca;

MockBa 2025




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney ObonieHckun C.U. o

[IpenoaBaTenn [T — R4210572¢-Chusovsl-7ebcd3es C.1. O6oneHckuit
COI'TACOBAHO:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K O.M.

PykoBogutens manene MnTpoxosa O.M.
O6pa3OBaTeJILHOI/I [IporpaMMabI MaeHTUdMKaTOp R1d0f453c-FichoriakOM-ee811867 MI/ITpOXOBa

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

o« o CeeneHuna o enagensue L3N M3KU

3aBez[ylogmn BBIITYCKAIOIEU LU ] Te—— TpUBWH BT
kadenpoi - Mot ¢ Wasrmudnrarop R44612ca0-GribinVG-8231e2f B.I'. 'pubun




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Henpr ocBoeHMs AUCHHUIVIMHBI. W3y4CHHE IPHUHLMIIOB JIEUCTBUSA, METOAMK pacu€Tra U OCHOB
IIPOCKTUPOBAHUS U HKCIUTyaTallud HATHETAaTEIbHbIX MAIIUH.

33[{3‘11/1 AUCHHUITIMHbI

- UIBYUCHHUC TCOPCTUUCCKHUX OCHOB pa60q1/1x IMpOoNHCCCOB B NPOTOYHBIX YACTAX HAHECTATCIIbHBIX

MaIIIHH;

- OCBOCHHEC MCTOJHK pacqéTa Haru€TaTCJIbHbIX MAIIMH U aHaJIM3a UX OCHOBHBIX XapaKTCPHUCTHUK;
- OBJIAZICHUC OCHOBAMU IPOCKTUPOBAHUA U SKCILIyaTallu HArHETATCIIbHBIX YCTAHOBOK.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTeHIHI !

Koa m HauMeHOBaHUe
KOMIEeTeHIINH

Kox 1 HamMeHOBaHHe
HHINKATOPA T0CTHUKEHH S
KOMIIeTEHIIUH

3aniaHupoBaHHbIE Pe3yJbTATHI 00y4eHnsl

PIIK-2 Criocoben
y4acTBOBATh B IIPOSKTHO-

UA-1pnk-2 JeMoHCTpHpPYET
3HAaHUE 3aKOHOMEPHOCTEMN

3HaThb.
- TCOPCTUYCCKHUEC OCHOBBI TCUCHU B
MMPOTOYHBIX YACTAX HarHeTaTeleil u

KOHCTPYKTOPCKOH HPOLIECCOB, MPOUCXOASIIINX B

NesITeTTLHOCTH B cdepe o0bekTax nmpodeccuonanpuoi | MPUIUHLI IIOTEPE B HUX.

HEPreTHYECKOTO JeATEIILHOCTH

MalIMHOCTPOEHUS YMCTb. 5
- OIIPEICIIATh apaMeTpPhbl HAarHETATSIIBLHOM
YCTaHOBKH.

PIIK-2 Cnocoben 3HATh.

y4acCTBOBAThb B IIPOECKTHO-
KOHCTPYKTOPCKOM
JeSTeIbHOCTH B chepe
9HEPreTHYECKOTO
MAaIlIMHOCTPOCHUA

UA-2pnk-2 JeMoHCTpUpPYET
3HAaHUE KOHCTPYKIIMH U
MPUHIKIIA PAOOTHI 00BEKTOB
poQeCCHOHAIBHON
JeSITeIIbHOCTH

- MCTOOAHUKH pacqéTa Har”"eTarTciisd U CCTH,
- KJIaCCI/I(bI/IKaIH/IIO W MPUHIUIIBL I[CflCTBI/I?I
Har"€TarCjIbHbIX MalllkuH.

YMETB:
- paCCYUTHIBATh XAPAKTEPUCTHUKY CETH.

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

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

3HATH:
- IPUHIIUIIBI COBMECTHOM pabOThI
HarHeTartesel Ha CeTh;

- CITIOCOOBI PETYINPOBAHUS
IIPOM3BOIUTENILHOCTH HarHeTaTeNe;

- IPUHIIMIBI TIepecyETa XapaKTePUCTUK
HarHeTaresel Ha HbIe TapaMeTphl.

YMETh:
- U3MEHSTh IPOU3BOIUTENBHOCTh
HarHeTaTeleH;

- IEPECUUTHIBATh HarHETATE b HA UHBIE
IapaMeTphl;

- 1oA0MpaTh HY)KHbIE HATHETATENU B
HE00X0IMMOM KOJIMYECTBE /IS
o0ecrnieyeHus MoTpeOHOCTEN CETH.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccHOHaIbHON 00pa30oBaTEIbHON MpOrpaMMe

lazotypOunHBIe, MapoTypOUHHBIE ycTaHOBKH U Auratenu (mpanee — OIIOII), HanpaBneHUsT MOATOTOBKH

13.03.03 OHeprernyeckoe MaIIMHOCTPOCHHUE,

OakanaBpuar.

YpPOBEHb OOpa30BaHUS:

BbICIIeE OOpazoBaHHE -




Bazupyertcst Ha ypoBHE cpeqHero oo1iero oopazoBaHusl.

Pe3ynbraTel 00yueHus, MOTydeHHBIE IPH OCBOCHUH TUCLUILTHHBI, HEOOXOANMBI IIPH BHITOJIHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHOHN pabOoTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

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

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora 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 /KOHTPOITS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Knaccuduxkarus 3 8 1 - 1 - - - - - 1 - Camocmoamenvroe uzyuenue
HarHeraresieH, ux meopemuueckozo mamepuana: I1oaroToBka K
OCHOBHBIE [TApaMeTPBHl, Tekynemy KoHTpodro: Tect «Knaccudukanns
KOHCTPYKTUBHBIE HarHeTaTeJIbHbIX MaIlIHH)»
CXEMBI H3yuenue mamepuanog 1umepamypnoix
11 Knaccudukarus 3 1 - 1 - - - - - 1 - UCMOYHUKOB:
HarHeTaTteseu, ux [1], cTp. 21-44
OCHOBHEIE TTAPaMETPHL, [2], cTp. 8-21
KOHCTPYKTHUBHBIC [3], cTp. 24-71, 85-124
CXEMBI
2 Teoperudeckne OCHOBBI 14 5 - 4 - - - - - 5 - CamocmosamensbHnoe usyuenue
TEUEHHS B TPOTOUHBIX meopemuyueckozo mamepuana: I1on1roroBka K
YaCTSIX HEHTPOOEKHBIX Tekymemy KoHTpomro: Tect «Teopus
HarHerareneit HarHeTaTeJIbHbIX MAIlIHH)»
2.1 | TeopeTuUeCKHUe OCHOBBI 14 5 - 4 - - - - - 5 - H3yuenue mamepuanog 1umepamypHslx
TEUEHHs B IPOTOUHBIX UCHMOYHUKOG:
4acTsIX HEHTPOOEIKHBIX [1], ctp. 8-14, 44-76
HarHeTaTeNen [2], cTp. 29-60
[3], ctp. 15-24
3 Pacuér nporounoit 17 5 - 6 - - - - - 6 - Ilodzomoska pacuemusix 3adanuii:
YacTH LEHTPOOEIKHBIX U Bemonuenne .10 Tunosoro pacuéra «Pacuér
OCEBBIX HarHerarenei HACOCHOW YCTaHOBKI
3.1 Pacuér nporounoit 17 5 - 6 - - - - - 6 - Camocmoamensroe usyuenue

qacTu HeHTpO6€)KHBIX n
0CEBBIX HarHeTaTelIeH

meopemuueckozo mamepuana: Ilonrotoska k
Tekylemy koHTpomo: Tect «IloTepu B
HarHeTaTessIx»

H3yuenue mamepuanos numepanmypHsix
UCMOYHUKOG:

5




[1], cTp. 180-194
[2], cTp. 116-127

4 Pabota Harnerarens Ha 16 - - Iloo20mogka pacuemuyix 3a0anuii:
CeTh Beimonuenue nmn.1,2,4,7,11 Tunosoro pacuéra
4.1 | Pabora HarHeraTexNs Ha 16 - - «Pac4y€T HaCOCHON YCTaHOBKN
ceThb H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], cTp. 14-17, 87-100
[2], cTp. 289-292
[3], cTp. 152-154
5 Ilepecuér 22 - - CamocmoamensHoe usyuenue
HarHerareseH 1o meopemuueckozo mamepuana: I1oaroroska x
MeTOAY noxodus KOHTPOJIBbHOI padote: «Ilepecdér pasMepHBIX U
5.1 Ilepecuér 22 - - 0e3pa3MepHBIX XapaKTEPUCTUK; pacyET
HarHeTaTeseH 1Mo KO3 puIueHTa OBICTPOXOIHOCTH HacOCa»
METOJy TOA00Ms Tloozomoexka pacuemmnvix 3a0anuil:
Brimonuenue nmn.3,5,6,8,9 Tunosoro pacuéra
«Pacuér HacOCHOU yCTaHOBKU»
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], cp. 76-87
[3], cTp. 148-152
6 CriocoOsr 11 - - Iloozomoeka pacuemusix 3a0anuii:
perynupoBaHus Brmonsenne nn.12,13,14 Tunosoro pacuéra
IIPOU3BOUTEIILHOCTH «Pacuér HaCOCHOU yCTaHOBKU»
Harserareneit H3yuenue mamepuanog 1umepamypHbix
6.1 Cnoco0b1 11 - - UCHOYHUKOG:
peryaupoBaHus [1], cTp. 198-215
MIPOU3BOIUTEIHHOCTH [2], cTp. 289-292
HarHeraTesen
7 CoBmecTHas paborta 7 - - Iloozomogka pacuemuslx 3a0anuii:
HarHeTaTenel Ha CeTb Bemonuenue nn.15,16 Tunosoro pacuéra
7.1 CoBmecTHast paboTa 7 - - «Pac4yér HacCOCHOI YCTaHOBKUY
Harseraresnei Ha ceTb H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], ctp. 100-139
[2], cTp. 292-297
[3], cTp. 163-169
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

IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npakruueckue 3anatusi; KITP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/padoram; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTallMK 1O pa3ienaM
mucturuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTposb; [TA — nmpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Knaccuguxayus nacnemameneii, ux 0CHO8Hble NAPAMEMPbL, KOHCIMPYKIMUBHbLE CXEMbl

1.1. Knaccudukanus HarHetaresnei, UX OCHOBHbIE TapaMeTpPbl, KOHCTPYKTUBHBIE CXEMBbI

OcHoBHBIE OTIpeIeNICHUs] HAarHETaTeIbHBIX MAIIWH, KJIacCH(UKaIUs 1o pabodeli cpee, CTeneHn
cKatus, Mo crnocoOy Iepenayd SHEPruM W HpuHLUIY JedcTBus. lloHsTtus momauyum, Hamopa,
JMaBJICHUS, yaenbHOUW paboTel, wmomHocTtH, KIIJ| nHarneratens. KOHCTpYKTUBHBIE CXEMBI
HarHeraTesel, uX 0COOEHHOCTH, cepbl MPUMEHEHHS] U OCHOBHBIE ITapaMeTpPhI.

2. Teopemuueckue 0CHO8bL MeYeHUsl 8 NPOMOYHbIX YACINAX I/teHmD06e.?fCHblx HacHemamenell

2.1. TeopeTnueckre OCHOBBI TEUEHUS B IPOTOYHBIX YACTAX LIEHTPOOESKHBIX HarHeTaTese

VYpaBHEeHUs cOXpaHEHHUS MPUMEHHUTENIBHO K MPOIIEcCCaM B HACOCAX M BEHTUJISITOpax. Y paBHEHUE
bepuynnu. YpaBHenwe ODinepa NPUMEHUTEIBHO K TEUEHUIO >KUAKOCTA B NPOTOYHOM YaCTH
IEHTPOOCKHBIX HarHeTareneil. KuHemaTtnka moroka B pabodeM KoJiece IEHTPOOCIKHOTO
HarHeTaTelNs, MapajuleliorpaMMbl CKopocTeld. TeopeTnueckue XapaKTepUCTUKH ILIEHTPOOEKHOTO
Harneratesns. [lapamienorpaMMbl CKOPOCTEH TS JIOMATOK, 3arHYTHIX Ha3ajl, BIEPE U PaAualIbHbIX.
3aBUCHUMOCTh HAamopa OT NOJauM JUid Pa3HbIX yriaoB [B2; BiausHUEe yriaa 2 Ha 3aBUCUMOCTH
MOIIHOCTH OT Tojaa4y. JIeHCTBUTENIBHBIE XapaKTEPUCTUKH IICHTPOOSKHBIX HACOCOB U
BEHTUJISITOPOB, BUJ] XapaKTEPUCTUK HACOCOB C JIONATKaMU, 3aTHYTHIMU BIIEPEN U Ha3al.

3. Pacuém npomormoﬁ yacmu I/teHmp06€9fCHblx U 0CesblX HacHemameneu

3.1. Pacuér npoToYHOI YacTH IEHTPOOEIKHBIX M OCEBBIX HarHeTaTesei

['eomeTpruecKre XapaKTEepPUCTHKH PabOYuX KOJIEC HMEHTPOOESKHBIX HACOCOB M BEHTHUIISTOPOB.
OmnpeneneHre OCHOBHBIX pa3MEpoB pabouMX KONEC IEHTPOOEKHBIX HACOCOB W BEHTUIISITOPOB..
OcoOeHHocTH TeueHus padouyero Teja B CHUPaIbHOW KaMepe U OlLIEHKa ONTHUMAalbHOM CKOPOCTH
teueHusl. Pacuér cnupanbHO kamepbl. OCHOBHBIE BHUJIbI M NPHUYMHBI NOTEPh B HAarHeTaTelsix.
Pacuér ruapasmuueckoro u nomHoro KIIJ[ B meHTpoOeKHBIX Hacocax U BeHTUisATOpax. [lopsmok
pacuéra MPOTOYHON YACTH LEHTPOOESKHBIX HACOCOB U BEHTWIATOPOB. KOHCTPYKTHBHBIE CXEMBI
LEHTPOOEKHBIX U OCEBBIX HAarHeTaTelel; uX mpeumMylnecTsa U HegoctaTku. OcoOeHHOCTH pacuéra
oceBbIX HarHerareneil. OceBoe ycuiMe B HarHeTaTeNe U CrocoObl €ro ypaBHOBEUIMBAHMUS.

4. Paboma nacnemameis Ha cemb

4.1. PaboTta HarueraTessa Ha CETh

MakcuManbpHas ¥ JIOIyCTUMAasi BBICOTHI BcachkiBaHus Hacoca. @opmyna PymaeBa. CrocoOsr
YBEIMUYEHUS MAaKCHUMalbHOW BBICOTHI BCAChIBaHUA. SIBI€HHME KaBUTAIMHM, TMPUYUHBI €8
BO3HUKHOBEHUS M MEPBI, CHUKAIOIINE BEPOSATHOCTh € BOSHUKHOBEHMs. [IoHATHE ceTH (CHUCTEMBI).
Pacuér conpotuBnenus cetu. Pabora Haruerarens B cucreme. Pabodas Touka.

5. llepecuém naznemamenei no mMmemooy noooobus

5.1. Ilepecuér HarueraTenei Mo MeToLy mMoo0us

['eomerprueckoe, KHHEMaTHYECKOe W TUHAMHYECKOe T1oao0us HarHetarened. [lepecuér
XapakTepUCTHK (TOAAay, HAropa, MOIIHOCTH) MpPHU M3MEHEHUHM YacTOThl BpAIlEHUs, pa3MepoB
HarHeTaTeNsl M MJIOTHOCTH JKUIKOCTH. be3pasmepHble XapakTepucTuku. Pacuér mapamerpoB Hacoca
C HCIIOJIb30BaHUEM Oe3pa3MEpHBIX XapaKTEPUCTHK. YJENbHOE YMCIO 000pPOTOB M KOI(PPUIMEHT
osicTpoxoaHocTu. Kinaccuduxarus padbounx konéc Hacoca 1o KodhPuireHTy ObICTPOXOIHOCTH.

6. Cnocobul pecyiuUpo6arus npouseodumeﬂbﬂocmu HacHemamenell




6.1. CiocoObI perynupoBaHus MPOU3BOAUTEILHOCTH HarHeTaTenen
Paznuunbple cHocoOBI  peryqUpOBaHHS IMPOU3BOAMTEIBHOCTH HArHETAaTeleld, WX CXEMBI,
XapaKTePUCTUKH, TOCTOWHCTBA M HEJIOCTATKH.

7. Coemecmuas paboma HazHemamesnen Ha cembo

7.1. CoBmecTHast paboTa HarHETATENICH HA CETh

CoBmecTHas paboTa HECKOJIBKMX MAIlIMH Ha 00mIyIo ceTh. [lapamienbHoe U mociaeoBaTenbHOe
coerHeHne HacocoB. IIocTpoeHne COBMECTHBIX XapaKTEPUCTHK. Y CTOMYMBOCTH paOOTHI HACOCOB U
BEHTHJISITOPOB Ha CETh C PA3HON aKKyMYJIUPYIOIIEH CIIOCOOHOCTBIO, SIBIICHHE TIOMITaXa.

3.3. TeMbl NPaAKTHYECKUX 3aHATHH
1. IlocTpoeHne COBMECTHOM XapaKTepUCTHUKU HECKOJIBKMX HarHeTaTelNel, COeJMHEHHBIX
napajuieJIbHO WM MOCJIeI0BaTeNbHO (2 yaca);
2. OnpezeneHue napaMeTpoB HarHeTaTeNsl IPHU PA3JIMYHbIX CIIOCO0aX PEryJnpoBaHUs
MIPOU3BOIUTENBHOCTH (4 yaca);
3. Onpenenenune ko3¢ dumenTa ObICTPOXOJHOCTH HAacoca, ONpeIeIeHne Kilacca Hacoca 1o
ko2 dunmeHTy OpicTpoxoaHOCTH (2 Haca);
4. Ilepecuér Oe3pa3MepHBIX XapaKTEPUCTUK HarHeTaTeNs IPU U3MEHEHUU YacTOThI
BpallleHUs1, pa3MEPOB HarHeTaTels U IUIOTHOCTH KUJIKOCTH (4 Jaca);
5. Ilepecuét pa3smMepHBIX XapaKTePUCTUK HarHEeTaTels IpyU U3MEHEHNUHU YacTOThI BpallleHus,
pa3MepoB HarHeTaTess ¥ IJIOTHOCTH KUIKOCTH (2 yaca);
6. Pacuér conporusnenus ceru. [loctpoenue xapakrepucTiku cetu (3 yaca);
7. Pacuér nomycTuMoi BbICOTHI BcachlBaHMsI Hacoca (2 yaca);
8. OmpeiesieHue OCHOBHBIX pa3MepoB pabouMx KoJIEC HEHTPOOESKHBIX HACOCOB U
BEHTWISATOPOB (2 yaca);
9. IlocTpoeHue 1eHCTBUTENbHBIX Pa3MEPHBIX XaPAKTEPUCTUKU HArHETATENsI C IOMOILIBIO
TaOJIMLBI TapaMeTpoB WK QYHKIMH (2 yaca);
10. [TocTpoeHue mapanienorpaMMoB CKOPOCTEH LIEHTPOOESKHOTO HAarHETaTe s, ONpeieeHne
TEOPETUUYECKUX XapaKTePUCTUK LIEHTPOOEKHOIro HarueraTess (2 yaca);
11. Onpenenenue napaMeTpoB HACOCHBIX YCTAHOBOK pa3IMYHBIX cXeM (2 yaca);
12. Onpenenenue BuAa U NpUHLINIA AeiicTBUs HarHeTartens (1 gac).

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPETyCMOTPEHO

3.5 KoncyabTauuu

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U GOpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3annaHupOBaHHBIEC PE3yIbTaThl O0yUEHUs

Howmep paznena AuCIUTIIMHBI

OneHouHOE CpE€ACTBO

Kongrl
10 IUCLMIUIAHE (B coorBercTBUH € 11.3.1) (TUII 1 HAUMEHOBAHUE)
WHJIMKaTOpPOB
(B COOTBETCTBUH C pazjeom 1) 11234567
3HaTh:
TEOPETUYECKHE OCHOBBI TCUCHHUS B Pacuetno-rpaduueckas pabora/Beimonnenwne mm. 15,16
IIPOTOYHBIX YACTSIX HATHETATENIEU U u 3amura Tunosoro pacuéra «Pac4u€r HacocHON
MIPUYUHBI IOTEPH B HUX YCTaHOBKH»
WT-Lemic2 * TectupoBanue/Tect «IloTepu B HATHETATEISAX
TectupoBanue/Tect «Teopus HarHETaTEIbHBIX
MaIIH»
KJIacCU(UKALIUIO U TPUHLIUIIBI 1eHCTBUS PacuerHo-rpaduueckas pabora/Beimonnenue mm. 15,16
HAarHETaTEJIbHbBIX MAIIUH u 3anuTa TunoBoro pacuéra «Pacyér HacocHOU
U J1-2prik-2 + YCTaHOBKHY
TectupoBanue/Tect «Kmaccupukarus
HarHeTaTeJIbHBIX MAITUH
METOAMKH pacdy€Ta HarHeTaTelsl U CETH PacuetHo-rpaduueckast pabora/Beinonnenue ni.
NJ1-2pnk-2 + 1,2,4,7,11 TunoBoro pacuéra «Pac4ér HacOCHOMI
YCTaHOBKHY
IIPUHLIMIIBI IEpECUETa XapaKTEPUCTUK PacuetHo-Tpaduueckas padora/Beinonnenue nm. 15,16
HarHeTaTesey Ha MHbIE ITapaMeTphl u 3amura TunoBoro pacuéra «Pacu€r HacocHON
YCTaHOBKH
W J1-5pmk-2 +
Kontponbnas pabora/Kontponsnas padora «Ilepecuér
pa3sMepHBIX U Oe3pa3MEepHbIX XapaKTePUCTUK; PacUET
kor¢uimenTa ObICTPOXOTHOCTH HAcOCa»
CIOCOOBI peryIupoBaHus PacuetHo-rpaduueckas pabora/Beinonnenue nm. 15,16
MPOU3BOAUTEIBLHOCTY HarHETATENIEN W 1-5pmk-2 + u 3amura Tunosoro pacuéra «Pacyér HacocHOU
YCTaHOBKHY
MIPUHIUIBI COBMECTHOM PabOTHI PacuetHo-rpaduueckas padora/Beimnonnenue nm. 15,16
HarHeTaTese Ha CeTh NJI-Sprik-2 + | u 3amura TunoBoro pacuéra «Pacuér HaCOCHOM

YCTAaHOBKH»
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YMmern:

ONpeeATh apaMeTPbl HAarHETATEIbHOU

Pacuerno-rpaduueckas padora/Bemonnenue .10

YCTaHOBKH U/-Lpmc2 Tunosoro pacuéra «Pacuét HaCOCHON YCTaHOBKI»
paccUUTHIBaTh XapaKTEPUCTUKY CETU PacuerHo-rpaduueckast pabora/BeinonHenue mi.
N1-2pnk-2 1,2,4,7,11 TunoBoro pacuéra «Pacuér HacocHOH
YCTaHOBKHY
moAOUpaTh HY)KHbIC HArHETATEIIH B Pacuetno-rpaduueckas padora/Beimonnenwne mm. 15,16
HE0OXOTMMOM KOJTMYECTBE ISt N JI-Sprik-2 u 3anuTa TunoBoro pacuéra «Pacyér HacocHOU
obecrnieueHurs NoTpeOHOCTEN ceTn YCTaHOBKH
MePEeCYUTHIBATh HATHETATENb HAa UHBIE PacuetHo-rpaduueckast pabora/Beinonnenue mii.
rapameTpsl 12,13,14 TunoBoro pacuéra «Pacuér HacocHOM
YCTaHOBKH
W/1-5prik-2
KonTponbras padora/KonTposbHas padota «Ilepecuér
pa3MepHBIX U 0e3pa3MEPHBIX XapaKTEPUCTHK; PACUET
Kod(urmenTa OBICTPOXOTHOCTH HACOCA
W3MEHSTDH MIPOU3BOIUTEILHOCTD PacuetHo-rpaduueckas pabora/Beinonnenue mr.
HarHeTaTelen 3,5,6,8,9 TunoBoro pacuéra «Pacu€r HacoCHOU
YCTaHOBKH»
W-5pnix-2

Kontponbnas pabora/Kontponsnas padora «Ilepecuér
pa3sMepHBIX U Oe3pa3MEepHbIX XapaKTEPUCTUK; PacUET
Koa(uimeHTa ObICTPOXOIHOCTH HAcOCa»
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHEBIE CPEJICTBA JUIA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
8 cemecTtp

Dopma peanuzaruu: [lncemennas padota
1. Bemonnenue n1.10 Tunosoro pacuéra «Pacuér HacocHO# ycTaHOBKU» (PacuerHo-
rpadudeckas padbora)
2. Bemonnenue . 1,2,4,7,11 Tunosoro pacuéra «Pacuér HacocHoil ycranoBku» (Pacuerno-
rpadudeckas padbora)
3. Bemonnenue nm. 12,13,14 Tunosoro pacuéra «Pacuér HacocHoi ycranoBku» (PacuetHo-
rpadudeckas padbora)
4. Boinonnenue . 15,16 u 3amura Tunosoro pacuéra «Pacuér HaCOCHON YCTaHOBKU»
(PacuerHo-rpaduueckas pabora)
5. Bemonnenwue nm. 3,5,6,8,9 Tunosoro pacuéra «Pacuér HacocHoi# ycranoBku» (Pacuerno-
rpadudeckas padbora)
6. KonrponbHas pabota «Ilepecuér pazmepHbIX 1 6e3pa3MEepPHBIX XapaKTePUCTHK; pacueT
koa(durmenta 6pIcTpox0HOCTH Hacocay (KoHTposbHas paboTta)
7. Tect «Knaccudukarus HaraeTaTenbHBIX MamuH» (TecTupoBanue)
8. Tect «IloTepu B HarHerarensax» (TecTupoBaHue)
9. Tect «Teopust HarHeTaTenbHBIX MalIuH» (TecTupoBaHue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 10 M CIHIIJIMHE

3auem c ouenxoti (Cemecmp Ne§)
Ouenka ompezensiercss B cooTBeTcTBUM ¢ [lonoxeHuem o OamIbHO-PEUTHHIOBOM CHCTEME IS
crtynentoB HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM M 3a4E€THOM COCTABIISIOIINX.

B numiom BeICTaBIsIETCS OIICHKA 32 8§ CEMECTP.

IIpumeuyanue: OueHOYHBIE MAaTEpUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 MleyaTHbIe U 3JIeKTPOHHbIE H3IAHUSA

1. [TonsixoB, B. B. Hacock!l 1 BEHTUNSATOPHI | YUEOHUK ISl BY30B 10 CIEIIMATEHOCTH
"Tennocuabxenus u BeHTrwsius" / B. B. Tlonskos, JI. C. CxkBoproB. — M. : Ctpoituznar, 1990. —
336 c. — ISBN 5-274-01021-0.;

2. JlomakwuH, A. A. IlenTpoOexxHbIe 1 oceBble Hacockl / A. A. JlomakuH. — 2-e u31., iepepad. u JOII.
—JI. : MamunocTtpoenue, 1966. — 364 c.;

3. A. H. epctiok- "Hacocsl, BeHTUIATOPHI U KoMIpeccopsl”, M3naTenbctBo: "Boiciias mkona",
Mocksa, 1972 - (343 ¢.)

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

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrnedeHue:
1. CIO "TIpomereit";
2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpamm;
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3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;
4. Buneoxondepeniuu (Maitna, Coepmxkas, BK u ap);
5. SmathStudio.

5.3 UHTEepHeT-pecypchl, BKJIKYasi MpodeccHoHATbHbIE 6a3bI JAHHBIX H HH(POPMALUOHHO-
CIIPAaBOYHbIE CHCTEMBI:

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

2. 3BC "YHuBepcuTeTcKasi 0u0JMOTEKAa OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

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

5. ba3za naHHbBIX :)KypHaJioB u3aareancrBa Elsevier - https://www.sciencedirect.com/
6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

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

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

9. HanmoHaJbHast 3JIEKTPOHHAs1 OubmoTeKa - https://rusneb.ru/

10. 9BC "KoncyabsTaHnt ctyaenta' - http://www.studentlibrary.ru/

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

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

14. dnexTponnas 6udmoreka MIU (3B MIM) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomeneHust Homep ayauropumn, OcHaenue
HaAaMMCHOBaHHE
Y4eOHbIe ayIUTOPUH AJIs K-120, MammHHbBIH cepBep, KOHAUITMOHEP
MPOBEAEHUS JEKIHOHHBIX 3as MBI
3aHATUHN U TEKYLLETO I1-20, Yyebnas CTOJI TIPENO/IaBaTelIs, CTOJI YYeOHBIN, CTYI,
KOHTPOJIA ayIUTOpUs JIOCKa MHTE€pPAKTUBHAs, KOMIIBIOTEPHAsI CETh

MapKep, CTHIIYC

C BbIX0JI0M B IHTEpHET, KOHIULIHOHED, MEJT,

VYueOHbIe ayAUTOPUH IS K-120, MamnHHbIH cepBep, KOHAUIMOHED
[IPOBEICHUS 3as1 MBI
MPAKTUYECKUX 3aHITUH, I1-20, YueOnas CTOJI TIPENO/IaBaTelis, CTOJI YYeOHBIH, CTYI,
KP u KII ayIUTOpUs JIOCKa UHTEpPAKTUBHAs, KOMIIBIOTEPHAsI CETh

MapKep, CTHIIYC

C BbIX0JI0M B IHTEpHET, KOHAULIHOHED, MEJT,

YueOHbIe ayAUTOPUH IS 2K-120, MamuHHbIH cepBep, KOHAUIMOHED
[IPOBEICHUS 3ai1 MBI
MIPOMEKYTOUHOMN I1-20, Yyebnas CTOJI TIPENO/IaBaTelIs, CTOJI YYeOHBIN, CTYI,
aTTecTaluu ayIUTOpUs JIOCKa UHTEpPAKTUBHAs, KOMIIBIOTEPHAsI CETh

MapKep, CTHIIYC

C BbIX0JIOM B IHTEpHET, KOHIUIIMOHED, MEJT,

ITomemenus s HTB-303, JleknuonHas CTOJI KOMITBIOTEPHBIN, CTYJ, CTOJ
CaMOCTOSITENTLHOUN pabOTHI ayAUTOpHUS MMMChbMEHHBIN, BEIIANIKa A1 OJICXKIbI,
KOMIIBIOTEPHAS CETh C BBIXOJIOM B

IIPUHTEDP, KOHIULIHOHED

WHTepHeT, KOMIBIOTEP IEPCOHANIBHBIH,

I1-28, KomuaTa mis
CaMOCTOSITEIIbHBIX
3aHSITUHN CTYJEHTOB
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IMTomemenus mia
KOHCYJIbTUPOBAHUS

I1-35, KaOuner
COTPYAHUKOB Kag.
III'T (momr. Yycos

C.Hn)

Kpecio pabouee, pabodyee MECTO
COTPYIHUKA, CTOJ KOMITBIOTEPHBIH, CTY,
mkad A7 JOKYMEHTOB, mIKad I Ok Ibl,
TyM0a, KOMIIBIOTEpHAsI CETh C BBIXOJIOM B
HNHTepHeT, KOMNBIOTEP MEPCOHATIBHBIM,
KHUTH, Y4€OHUKH, TOCOOHS

IMomemnenus misa
XpaHeHHus 000pyI0BaHUS
1 y4eOHOIr 0 MHBEHTaps

I1-05a, Jlabopatopus
a’POTMHAMUKHI

I1-030, ITonco6Hoe
IIOMEIL[CHUE
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HarnerarenbHble MallIiHBI

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6
KM-7
KM-8

KM-9

Tect «Knaccudukanus HarHeTaTelbHbIX Mauey» (TecTupoBanue)

Tect «Teopust HarHeTaTenpHBIX MalIuH» (TecTupoBaHue)

Tect «Ilotepu B HarHeTaTensx» (TectupoBanue)

Beimonuenue n.10 TunoBoro pacuéra «Pacuér HacocHol yctaHoBKW» (PacueTHo-rpaduyeckas
pabora)

Brmonnenue nm. 1,2,4,7,11 Tunosoro pacuéra «Pacuér HacocHoit ycranoBku» (Pacuetno-
rpadudeckas padbora)

KonTponbras pabota «Ilepecu€T pasMepHBIX U Oe3pa3MepHBIX XapaKTEPUCTHK; paCUET

ko3 durmenta 6pIcTpox0gHOCTH Hacocay (KoHTposbHas paboTta)

Beimonnenue nm. 3,5,6,8,9 Tunooro pacuéra «Pacu€r nHacocHolt ycranoBku» (Pacuerno-
rpadudeckas padbora)

Bremonnenue nn. 12,13,14 TunoBoro pacuéra «Pacuér HacocHoii ycranoBkn» (PacuerHo-
rpadudeckas pabora)

Bemonnenue nm. 15,16 u 3amura TunoBoro pacuéra «Pacuér HacocHoi ycranoBku» (PacuerHo-
rpadudeckas pabora)

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

Howmep
pasnena

Hnanexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-

Paznen KM: 1
mucuuiuinael | Hemens 2 4 6 8 9 10 10 11 12
KM:

N
w
N
o1
(o))
-
(o]
({e]

Knaccudukanus
HarHeTaTelei, nx
OCHOBHBIE MTapaMeTphl,
KOHCTPYKTHUBHBIC CXEMBI
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Knaccudukanus
HarHeTaTelei, nx
OCHOBHBIE MTapaMeTphl,
KOHCTPYKTHUBHBIC CXEMBI

TeopeTnyeckue OCHOBBI
TCUYCHHA B IMIPOTOYHBIX
YacTAX IEHTPOOCKHBIX
HarHerareyeun

2.1

TeopeTnyeckue OCHOBBI
TCUYCHHA B IMIPOTOYHBIX
YacTAX IEHTPOOCKHBIX
HarHeTareyeun

Pacuér nporoyHoii yactu
IEHTPOOEIKHBIX U OCEBBIX
HarHerareyeun
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Pacuér nporouHoit yactu

3.1 IEHTPOOEIKHBIX M OCEBBIX
HarLeTaTene
4 Pabora Harnerarens Ha
CeThb
41 Pabora Harnerarens Ha +
CeThb
5 Ilepecu€r Harnerarenei
110 METOJTy MOJ00us
51 Ilepecuér Haruerarenen + + +
110 METOJTy MOJ00us
Crioco0bl perynmupoBaHus
6 IIPOU3BOIUTECIIEHOCTH
HarHeTaTelei
CriocoObI perymupoBaHus
6.1 MIPOM3BOIUTEIIHHOCTH + + +
HarHeTaTelnei
7 CoBmecTHas paboTa
HarHeTartejie Ha CeTh
71 CoBMecTHas Upa60Ta +
HarHeTarteJie Ha CeTh
Bec KM, %: 10 15 10 15 15 20
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