MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
denepanbHOe roCyJapCcTBEeHHOE 010:KeTHOE 00pa3oBaTe/IbHOE YUpeKAeHne
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienune noarorosku/cnenuaibHoctTh: 13.04.03 DHepreruyeckoe MAIIMHOCTPOEHHE

HaunmeHoBaHue 06p330BaTeJII)H0]71 IporpaMmali: HccaenoBanne n NMPOCKTUPOBAHUEC ABTOMATU3UPOBAHHBIX
THAPABJIHYE€CKUX U THEBMATUYECCKHUX CUCTEM, MAILIUH U arperaTtoB

YpoBeHb 00pa3oBaHus: Bbiciiee 00pa3oBaHNe - MATHCTPaTypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
CIIEIIMAJIBHBIE HACOCBI

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NPOrpaMmblI:

Yacrsb, popmMupyemMas ydyacTHUKaMHU 00pa30BaTe/IbHbBIX OTHOLIEHUI

Ne qucumnuInHbI 10 yyeOHOMY
TJIaHY:

b1.4.12.02.01

TpyaoeMKOCTb B 3a4eTHBIX
eIMHULAX:

3 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

3 cemecTp - 16 yacos;

[pakTnyeckue 3aHATHSA

3 cemectp - 32 yaca;

JlabopaTopHble pa6oThI

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

Koncynbranumn

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

CamocrosiTesbHasi padora

3 cemectp - 59,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaXxX 4YaCoB ay/IMTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTupoBaHue
KonrpoJsbHas pa6ora

HpOMe)KyTO‘{Haﬂ aTTrecrauud:

3auyer c oneHKoOI

3 cemectp - 0,30 yaca;
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IMPOI'PAMMY COCTABNIJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu OpyXKWUHWUH A.A.
HpeHOI[aBaTeJ'IL WaenTudmKaTop R91403597-DruzhininAA-1bcc47d A.A. HPY)KHHI/IH
(OIKHOCTB) (moamnuce) (paciudpoBKa MOIIHCH)
COI'TACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%IKOBOI[HTeHL o Ceeaenun o Bnagensue L3N M3K B M
00pa30BaTCIbHOU 2 Bragenen Opaxenawsnim b.M. T
POrPaMMBI * MOl ¢ Waermnbriatop  RId5ae6cB88-OrakhelashvBM-6133e8 OpaxenanBuiu
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (moamucs) (pacmudpoBKa HOIIHCH)
3BaHHE)
MoanucaHo 3NeKTPOHHON nognuceio ®TEOY BO «HUY «M3IU»
w Ceenennn o enagensue L3N M3K
3aBeHyIOH-U/H/I . Bnageney, BonkoB A.B.
BBLINYCKAOIEH Kadeapsl Vinermndnratop R36959360-VoIKoVAV-775a7257 A.B. Bonkos
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (moamucs) (pacmudpoBKa MOIIHCH)

3BaHHE)



1. HEJIX 1 3AJAYHN OCBOEHUA JUCIIUITJIMHbI

Leab ocBoeHMsl JAMCHUILUIMHBI. (OPMHPOBAHWE 3HAHUM M YMEHUH B OOJIACTH CHELMATbHBIX
HacocoB (CnH) u nmpuoOpeTeHne HaBBIKOB UX MCIIOJIB30BAaHUS B PA3HBIX OTPACISAX HMPOMBIIIJIEHHOCTH, B
TOM YHCJIE B SHEPT€THYECKOM MAIIMHOCTPOCHUH.

3agaun AMCHMIIINHBI

- 3y4yeHue npuHIMIOB JEHCTBUS HEKOTOPBIX IIUPOKO MPUMEHSAEMBIX CIEIIMAIBHBIX HACOCOB, a
TaKXe UX [1apaMeTpoB U 00JIACTH UCIIOJIb30BaHMS;

- M3yuenue oCHOB pabO4HX MPOLIECCOB U OCOOCHHOCTEH KOHCTPYKIUH CIIEIIMaIbHBIX HACOCOB;

- OBilazicHHE COBPEMEHHBIMHM METOJAMKAMH pacuy€Ta U MPOCKTUPOBAHUS CIEIIMAIBHBIX HACOCOB, B
TOM YHCJIE TOMCKA ONTUMAJIbHBIX PEIICHUN IPU CO3AAaHUH HOBBIX KOHCTPYKIMM U KPUTEPUEB OLICHKU
CO3/1aBaeMbIX KOHCTPYKIIHH C yU€TOM MX HaJeKHOCTU U 3(ppeKTuBHOCTH.

dopmupyembie y 00y4aronierocsi KOMNneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHIi:

Koa u HamMeHOBaHHUe
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

ITK-3 CrnocobHOCTE
HCIIOJIb30BaTh 3HAHHE
TEOPETUYECKHX OCHOB
pabouux mpoIEeccoB B
SHEPreTUYEeCKUX MAaIllMHAX,
anmaparax M yCTaHOBKax
IIPH IPOCKTHPOBAHHUH
00BEKTOB
po(heCcCHOHATILHOM
JIEATEIbHOCTH

N J1-1nk-3 Ucnonb3yet
TEOPETUYECKHE OCHOBBI
pabourx MpOIECCOB B
HHEPTreTUYECKUX MaIINHAX,
ammaparax 4 yCTaHOBKax Mpu
MIPOCKTUPOBAHUHU OOBEKTOB
npodeccuoHanbHOMI
JeSITETLHOCTH MTOBBIIICHHON
s exTuBHOCTH

3HaTh:
- METOUKH pacyéra paznnunbix CnH.

YMETB!
- pa3zpabaTbiBaTh YCOBEPILICHCTBOBAHHbIE
koHcTpykuuu CnH ¢ yny4ieHHbIMU
XapaKTepUCTUKAMU C UCII0JIb30BAaHUEM
CAIIP.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM TPOT'PAMMBI BO

I[I/ICI_II/IHJ'II/IHS. OTHOCUTCA K OCHOBHOH HpO(I)eCCHOHaHBHOﬁ O6pa3OBaTeHLHOﬁ nporpamme
HCCJ’IG]IOB&HI/IC U MPOCKTUPOBAHUE aBTOMATU3HPOBAHHBIX THUAPABIUYCCKUX W IMHCBMATUYCCKUX CHCTEM,

mammmH u arperatoB (mamee — OIIOII), wampaBieHuss MOATOTOBKHU

13.04.03 Onepreruueckoe

MaIIMHOCTPOCHHUE, YPOBEHb 00pa30BaHMs: BBICIIEe 00pa30oBaHKeE - MarUCTPAaTypa.

TpeGoBaHMs K BXOJHBIM 3HAHUSIM U YMEHMSIM:
- 3HaTh Ha3Hauenue, 061acTi MpUMEHEHUS JIOMACTHBIX U O0BEMHBIX THAPOMAIINH
- 3HaTh Pa3HOBUIHOCTH JIONACTHBIX U 00BEMHBIX THAPOMAIINH, 0COOEHHOCTH UX KOHCTPYKIIUH,

JOCTOMHCTB U HEAOCTATKOB

- 3HaTh [IpuHIMT NEHCTBUS U OCHOBHBIE MTApaMETPhI JIOMACTHBIX U 00BEMHBIX THAPOMAIIINH
- 3HaTh CyIIECTBYIOIINE METOIBI TPOSKTHPOBAHUS JIOMACTHBIX U 00BEMHBIX THAPOMAIITHH
- 3HaTh [IpuHIMT NEeHCTBUSA, OCHOBHBIE CXEMbI U XapaKTEPUCTHKH JIOMACTHBIX U 00BEMHBIX

TuApOMalInH

- YMCTb HpI/IMCHﬂTB TPCYTrOJIbHUKU CKOpOCTCﬁ " YpaBHCHHS, OITUCBIBAIOIIIUC a0COJIIOTHOE U
OTHOCUTCIIBHOC ABMXKCHUS )KUJKOCTH B JIOIIACTHBIX U 00BEMHBIX TuapoMamrHax
- YMCTb Hcnons30BaTh OCHOBEI TCOpHUU HOI[O6I/I$I JIOMACTHBIX THAPOMAIINH, 3aKOHBL HOI[O6I/I$I npu

KaBUTallun

- YMCTb OHpCI[CJ'IS[TB XapPAKTCPUCTUKHU JIOTIACTHBIX U 00BEMHBIX THUAPOMAIINH, XapaKTCPUCTUKHU
COBMECTHOM pa60T51 ruapoMalirvi B COOTBECTCTBHUU C PA3JIMYHBIMH CXEMaMU THAPOCHUCTEMBIL.

Pe3ynbraThl 00y4eHus1, MOTy4YeHHbIE P OCBOCHUH TUCIMITIMHBI, HEOOXOAUMBI IPU BBIITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PadOTHI.







3. CTPYKTYPA U COAEP) KAHUE JUCIHUIIJINHbI
3.1 CTpyKTypa THCHUNIHHBI

OO1m1ast TpyI0EMKOCTh JUCIUILTHHBI COCTABISET 3 3aU€THBIX equHUIBL, 108 qacos.

Paznensl/TeMbl

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

8= o
Ne JUCTIATUTHHBL/ (pOpMBI § % § KonrakrHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/o IPOMEKYTOTHOM o &| 3 Koncypranus VKP PaGora s | LOATOTOBKA K METOINYECKHE YKA3AHHS
ATTECTALHH 8g|© Jlex | JIab | Ilp ITA CeMECTDE aTTecTaluu
o KITP 'K HKKIT | TK P /KOHTPOITS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 CrpyiiHple HaCOCHI 52 3 6 - 16 - - - - - 30 - Iloozomoeka K meKyuiemy KOHmMPOJIio:
11 OCHOBBHI TEOpHH 16 4 - 8 - - - - - 4 - [ToBTOpEeHne MaTepHaa 1o IEKIHOHHOMY
CTPYHHBIX HACOCOB 6noky "CrpyitHble HacOCHI".
1.2 IIpoexTupoBanue u 36 2 - 8 - - - - - 26 - Ilodzomoeka pacuemno-zpaguueckozo

npumenenne CtH

3adanusa: I1py BBITIOIHEHNH PacYETHO-
rpadu4ecKoro 3a/laHus MOArOTaBINBACTCS
3CKHU3 KOHCTPYKLUHU CTpyiHHOr0 Hacoca. [
CO3/1aHUs 3CKN3a BBITOJIHIIOTCS
IIpeIBapUTEIIbHBIC pACUeThl OCHOBHBIX
IapaMeTpPOB U pa3MepOB IPOTOUHON YaCTH
CTpYHHOTO Hacoca, KOTOPHIE YKa3bIBAIOTCA Ha
9CKH3€. 3aJlaHNe BBITOIHSIETCS MHIMBHIYaIbHO
10 BapHaHTaM.

Ilodzomoexa Kk mexkyuiemy KOHmMpOiio:
[TpopaboTka MaTepHaIOB MO JIEKIIHOHHOMY
omoky "CtpylHBIC HACOCHI" ¥ TOATOTOBKA K
KOHTPOJIHHOMY MEPOTIPHSITHIO.

110020mogKa K NpaKmuueckum 3auAMuaM:
W3yuenne maTepuana 1o JeKIHOHHOMY OJIOKY
"CrpyiiHble HaCOCHI", MOATOTOBKA K
BBITTOJTHEHHIO 3aJaHUH Ha MIPAKTHIECKUX
3aHATHSIX.

Camocmoamenvroe usyuenue
meopemuyeckozo manepuana: Nzydenve
JIEKIIIOHHOTO MaTepuana U HICTOYHUKOB
JIOTIOJTHUTENBHOM TUTEPATYPBI IO pPa3AeLy
"OcHOBBI pabodero mnporecca, OCHOBHbIE
napametpsl, xapakrepuctuku u KI1JI ctpyitHbIx
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HacocoB. KaBuTanus B cTpyHHBIX Hacocax'.
CamocmoamensHnoe usyuenue
meopemuueckoz2o manepuana: Nzydenue
JIEKIIMOHHOT'O MaTepuaja U ICTOUHUKOB
JIOTIOJTHUTEIBLHOU JTUTEPaTypPHI MO pa3einy
"MeToIuKH MPOEKTUPOBAHUS, OTIpEieTICHUE
pa3MepoB NPOTOYHON YaCTH CTPYHHBIX
HacocoB. [I[puMeHenune cTpyiHbIX HaCOCOB"
Ilo020mo6Ka K ayOumopHovim 3aHAmuAM:
[IpopaboTka MaTeprana IpeAleCTBYIOMNX
JIEKLIUH.

Ilod2omoeka domauinezo 3adanusn:
[ToaroroBka qOMaIIHETO 3aJaHNsI HAIIPABJICHA
Ha OTPabOTKy yMEHUI MPOCKTUPOBAHUS
KOHCTPYKIIUU CTPYHHBIX HacocoB. [JomarrHee
3aJlaHue BBIJAETCS CTYACHTaM 0 U3YYCHHOMY
Marepuaiy B JIeKIIMOHHOM Onoke "CrpyiiHbie
Hacoch!". JIONOTHUTENBHO CTYCHT U3ydaeT
JUTEPATypy U pa3OupaeT MpuMephbl
BBIMOJIHEHHS ITOTOOHBIX 3a1aHuid. [IpoBepka
JIOMAILHETO 3aJaHus IPOBOJIUTCS 1O
MIpeCTaBICHHBIM MTUCHEMEHHBIM pa0oTaM.
H3yuenue mamepuanoe 1umepamypHslx
UCHOYHUKOG:

[1], 171-175; 184-202

[3], 4-18
[6], 127-169
2 BuxpeBbie HacoChl 38 10 16 12 Ilodz0mogKa K meKyuiemy KOHmMpoiio:
2.1 OCHOBBI TEOpHUHU 18 4 8 6 [ToBTOpeHNe MaTepHana 1o JeKIHOHHOMY
BUXPEBBIX HACOCOB 610Ky "BuxpeBbie Hacoch".
(BH) Ilo0zomogKa K ayoumopHvlm 3aHAMUAM:
2.2 | Meroauku pacuéra BH 12 4 4 4 [IpopaboTka MaTepuana NpeamecTBYOIMUX
2.3 Kasuramus 8 BH 8 2 4 2 JIEKLUH.

Iloozomoska domauinezo 3a0anus:
[MoxroToBka AOMaIIHETo 3aJaHKs HAIpaBJIcHA
Ha OTPa0OTKy 3HAHUS KOHCTPYKIIMH BUXPEBBIX
HacocoB. JloMaliHee 3aJlaHue BBIIACTCS
CTYICHTaM II0 H3YYEHHOMY MaTepHaiy B
JIEKIIMOHHOM OJ10Ke ""Buxpenbie Hacochl'.
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JIONIOTHUTENBHO CTYACHT U3Yy4aceT JINTEPATYPY
1 paz0upaeT MpUMephI BEITIOTHEHUS ITOT00HBIX
3aganuil. [IpoBepka qoMalIHero 3afaHus
MIPOBOJUTCA MO IPEACTABICHHBIM IMCEMEHHBIM
paboTtam.
Ilod2omogKa K meKyuiemy KOHmMpoio:
[TpopaboTka MaTepHaIOB MO JIEKIIHOHHOMY
61toky "BuxpeBbie HacOCH" W OATOTOBKA K
KOHTPOJIbHOMY MEPOTIPHATHIO.
I10020mo6Ka K npaKmu4eckum 3auAmuam:
N3y4yenune marepuana 1o JEKIHOHHOMY OJIOKY
"BuxpeBbie Hacochl", MOATOTOBKA K
BBITIOJTHEHHIO 33/IaHUH Ha MPAKTUIECKUX
3aHATHSX.
CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: zyuenve
JIEKITMOHHOTO MaTepHana ¥ HCTOYHUKOB
JIOTIONTHUTEIBHOI JTUTEepaTyphl MO pa3iery
"Kautanus B BH. ['unpasinueckue cuibl B
BH. Knaccudukanus u npumenenne BH".
Camocmoamenvhoe usyuenue
meopemuyueckoz0 mamepuana: Vzyaenne
JIEKIIMOHHOTO MaTepHasia ¥ HICTOYHUKOB
JIOTIOTHUTEIbHON JIUTEPATYPhI 10 pa3zety
"Xapakrepuctuku BH. Biusinue
KOHCTPYKTHUBHBIX 3JIEMEHTOB Ha
xapaktepuctuky BH. Meroauku pacuéra BH".
Camocmoamenvroe usyuenue
meopemuueck02o mamepuana: VIsyaenue
JIEKIIHOHHOTO MaTepHana ¥ HICTOYHUKOB
JIOTIONTHUTEIBHOM JTUTEpaTypHI MO pa3aery
"OcHoBsl Teopun BH. OcHoBHOE ypaBHEHUE,
Oananc sHepruwu, Bus! noreps 1 KITJ] BH".
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[2], 3-22; 78-100; 100-115
[4], 115-207
[5], 38-79

3adeT ¢ OLEHKOI

18.00

0.30

17.70




Bcero 3a cemectp 108.00 16 - 32 - ‘ - - ‘ - 0.30 42 ‘ 17.70

Hroro 3a cemecTp 108.00 16 - 32 - - 0.30 59.70

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padotsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUHU IO KYPCOBBIM
npoektam/padoram; MKKII — nnauButyansHble KOHCYIBTAIMH 110 KYpCOBBIM IpoekTaM/padoram; ['K- rpynmnoBsie KOHCYIbTAIMH 110 pa3aeiaam
muctumunaer, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas
aTTecTalus




3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. Cmpytinvle Hacocwl

1.1. OcHOBBI TEOpUU CTPYHHBIX HACOCOB

OcHoBBI pabodero mpomecca cTpydHbIX HacocoB (CtH). Cxema, mpuHIMI ACHCTBUSA H
OCHOBHBIE BUJIbI CTPYHHBIX HacOCOB. OCHOBHBIE TAPAMETPhI CTPYUHBIX HACOCOB.. XapaKTEPUCTUKU
CtH. Teopernueckue xapakrepuctuku U KI1J[ ctpyliabix HacocoB. O000IIEH-HbIE XapaKTePHUCTUKHI
CTpYMHBIX HAacocoB. BinusHue uucima PeliHoJbIca HA XapaKTEPUCTUKU CTPYHHBIX HACOCOB..
KaBuranus B CTpyHHBIX HacocCax..

1.2. IIpoexktupoBanue u npumenenue CtH

Meroauka MI'TY mnpoexktupoBanHus cTpylHbIX HacocoB. Mertoauka BTU npoektupoBanus
CTPYWHBIX HAcocOB. BBIOOp OCHOBHBIX pa3MepOB MPOTOYHOH YAaCTH CTPYWHBIX HACOCOB..
[IpuMmeHeHue cTpyiHbBIX HACOCOB..

2. Buxpesbvie nacocbi

2.1. OcHoBBI TeOpuH BUXpeBbIx HacocoB (BH)

Cxema u npunuun neicrsus BH. I'mnote3a pabouero mpouecca. OcHoBHoe ypaBHeHue BH..
bananc sueprun BH. Buner noreps sneprum u KIIJ[ BH. bananc momuoctu BH.. Bnushue
KOHCTPYKTUBHBIX 2JIEMEHTOB Ha xapakrepucTuky BH. Ontumanbubie cooTHoenus pazmepos BH.

2.2. Meronuku pacuéta BH

Meroauka pacuera BH. Pacuer BH no cucremaruke. Pacuer BH no nacocy-ananory. Cxema
pacueta BH mo ocnoBHomy ypaBHenuto BH.. Koncrpyknus BH, wux xnaccudukammus..
['unpaBiuyeckue CWIIbI, TeUCcTBYyOmuUe Ha pabouee koeco BH. Knaccudukanus BH, obnacte ux
MIPUMEHEHUS.

2.3. KaBuramus 8 BH
Kasuranusa B BH otkpsitoro tuna. Kasuranus 8 BH 3akpeiToro tumna..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH

. O600611EHHbIE (CBOJHBIE) XapaKTEPUCTUKH CTPYHHBIX HACOCOB;
. Meroguka MI'TY npoexktupoBaHus CTpyWHOr0 Hacoca;

. Meroauka BTU npoextupoBaHus CTpyiHOr0 Hacoca;

. KaBuranus B cTpyiHBIX Hacocax;

. KoHcTpyKIns M pMeHEHne CTPYWHBIX HaCcOCOB;

. KaBuTanus B BUXpEBBIX Hacocax;

. KoHCcTpyKIIMs M IprMEHEeHNe BUXPEBBIX HACOCOB;

. 3a4€THOE 3aHATHE.

01NN W~

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO

3.5 KoncyabTanum

Ayoumopiivbie KOHCYIbmMauuu no Kypcoeomy npoexmy/pabome (KIIP)




1. KoncynbTanuu HampaBieHbl Ha YCBOCHHE JIEKIIMOHHOTO MaTepuaia mo 0yoky "Buxpesbie
Hacochl". B paMKkax 4acoB Ha TPYMIIOBbIE KOHCYJIbTAIMU Pa30HUPAOTCS YAaCTHBIE BOIIPOCHI
n3 61oka "BuxpeBbie Hacoch!".

I'pynnosvie koncynomayuu no pazoeram oucyuniunst (I'K)

1. KoHcynbTanuu HaIlpaBieHbl HA BBIMOJIHEHHE Pa3JENIOB PacyéTHO-rpaudecKoil padoThI
"Pacu€r crpyiiHOro Hacoca B rujapocucreMe" IoJ PYKOBOACTBOM Ipenoiasarens. B
paMKax 4acoB Ha TPYIIOBBIC KOHCYJbTAIIMU Pa30OHMparOTCs HauOoJee BaXKHBIC pPa3JIeIibl
pacuérHo-rpaduuecKoil paboThI.

Hnousudyanvrvle koHcyrbmayuu no Kypcosomy npoemy /pabome (MKKII)

1. KoHcynbTanuu npoBOASTCs MO pacuéTHO-Tpaduuecko pabote "Pacuér crpyiiHoro Hacoca
B ruzipocucreme”
Texywun konmposaws (TK)

1. TlonmBeneHue WTOTOB BBIMOJHEHUS pacu€THO-rpaduueckor padoTel "Pacyér crpyiiHOTO
Hacoca B ryjpocucteMe” B paMKax KOHTPOJBHOTO Meporpustus no 6moky "CrpyiiHble
Hacochsl".

2. KoHTponb ycBOEHs NEKIIMOHHOTO MaTepuana mo 01oky "BuxpeBbie Hacochl" B pamkax
KOHTPOJIBHOT'O MEPOIPUSITUS.

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTUCITUATIINHEI (B

O1LeHOYHOE CPEACTBO
(T 1 HAUMEHOBAHUE)

3amiaHupOBaHHbIE PE3YAbTaThl 00YUYEHUS 110 JUCLUILUINHE Konpr
COOTBETCTBUHU C
(B COOTBETCTBUH C pa3aeiioM 1) WHIUKATOPOB 1.3.1)
1 | 2
3HaTth:
MeToAuKHU pacuéra paznuunbix CnH TectupoBanne/OCHOBBI TEOPHH CTPYHHBIX HACOCOB
1 METOJIMKA IPOEKTUPOBAHMS CTPYIHOr0 Hacoca
WJ1-1nk-3 + ,
Konrtponsnas padora/PacuérHo-Tpaduueckas
paboTa 1o cTpyiHbIM Hacocam
Ymersb:
pa3pabaThiBaTh YCOBEPIIICHCTBOBAHHBIE KOHCTPYKIIMH KonTponbHas pabota/OcHOBHBIE KOHCTPYKTHUBHBIE
CnH c ynyuiieHHbIME XapaKTepUCTUKAMU C CXEMBbI CIIELIMATIbHBIX HACOCOB
ucnons3zoBanuem CAIIP
TectupoBanune/OCHOBBI TEOPUH BUXPEBBIX HACOCOB
NA-1nk-3 + 1 KOHCTPYKTHUBHBIE OCOOEHHOCTH BUXPEBbIX

HacoCoOB

KonTponbHas pabota/Pacuér BuxpeBoro Hacoca
metomamu BTU u MI'TY
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPO.JISI OCBOEHHUS PE3YJIbTATOB OBYUYEHUSI IO JJUCUUIIIUHE
(TEKYIMI KOHTPOJIb YCIIEBAEMOCTH, IPOMEJKYTOUYHASI ATTECTALIUS
O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
3 cemecTp

®Popma peannsanuu: BeinonHenue 3a1aHus
1. OcHOBBI TEOPUH BUXPEBBIX HACOCOB M KOHCTPYKTUBHBIE OCOOCHHOCTH BUXPEBBIX HACOCOB
(TectupoBanue)
2. OCHOBBI TEOPUH CTPYWHBIX HACOCOB U METOAMKA MPOEKTUPOBAHUS CTPYHHOTO Hacoca
(TectupoBanue)
3. Pacuér BuxpeBoro Hacoca merogamu BTU u MI'TY (KontponbHas padota)
4. PacuérHo-Tpaduueckas padota o crpyitHbiM HacocaM (KontpomnbsHast pabora)

®dopma peanmsanuu: Y cTHas popma
1. OcHOBHBIE KOHCTPYKTUBHBIE CXEMBbI CllelnaibHbIX HacocoB (KonTponpHas pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIpoMe:XyTOUYHasI aTTECTALUSA 110 AU CHMUILJIMHE
3auem c ouyenxoti (Cemecmp Ne3)

Onenka «OTJIMYHO» BbIcTaBnsi€TCS CTYAEHTY, IPaBUIbHO BBINOJHUBIIEMY HPAKTHUYECKOE
3aJjaHde, KOTOPbI IOKa3al IpU OTBET€ Ha BOIPOCHl SK3aMEHAIMOHHOro Owmiera W Ha
JOTIOJTHUTEIIBHBIE BOMPOCHI, YTO BJIAJCeT MAaTEPUAIIOM HW3YYEHHOW JMCHUILUIMHBI CBOOOHO
IOPUMEHSET CBOM 3HaHUS Ul OOBACHEHMs pPa3IMuYHBIX sIBICHUH M pemeHus 3anad. OueHka
«XOPOIIO» BbICTaBNIsAETCS CTYAEHTY, NPAaBUIBHO BBINOJIHMBIIEMY IPAKTHYECKOE 3a/laHue U B
OCHOBHOM IPaBMJIbHO OTBETHUBIIEMY Ha BONPOCHl JK3aMEHAIlMOHHOrOo Owmiera W Ha
JIOTIOJTHUTEIIbHBIE BOIIPOCHI, HO JIOIMYCTUBIIEMY MPU ATOM HENPHUHIUNUAIbHBIE OmKOKH. OleHka
«YJAOBJIETBOPUTEJIBHO» BbICTaBIIIETCA CTYIEHTY, KOTOpPBIM B OTBETaX Ha BONPOCHI
HK3aMEHALMOHHOr0 OuiieTa JOMYyCTHII CYILIECTBEHHBIE U JJaxKe rpyOble OMNOKH, HO 3aTEM HCIPaBUI
UX caM, a TaK)Ke HE BBINOJHHWJI MPAKTUYECKOE 3aJjaHhe M3 3K3aMEHAIMOHHOro Oujera, HO JMOO
HaMETHWJI MPaBUJIbHBIA MyTh €r0 BBINOJHEHHUS, JIMOO MO YKa3aHHWIO K3aMEHATOpa PELINl APYTYIo
3a/1a4y U3 TOTO K€ pasjelia JUCHUIIINHBL.

IIpumeuanue: OrieHOYHbIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHEYEHUE JUCIHUITJINHBI

5.1 ITeyaTHbIE U YJIEKTPOHHbIE H3IAHNUS

1. Coxonog, E. S. Ctpyiiasie anmapatsl / E. f. Cokonos, H. M. 3unrep . — 3-e u3z., nepepad . — M.
: DHeproaTomuszaart, 1989 . —352 c.;

2. baiibakos, O. B. Buxpessie runpasnuueckue mamunsl / O. B. bait6akos . — M. :
MarmmHoctpoenue, 1981 . — 197 c.;

3. Hakupuc, 1. X. Pacder cTpyiiHOTO Hacoca B CHCTEME C IIEHTPOOEIKHBIM HACOCOM :
METOAMYECKHE yKa3aHHs K pacueTHOI pabote no aucuuruinie "CrenuanbHble HacoChl" 1o
HarpasieHuto "DHeprerudeckoe mammHoctpoenne" / JI. X. lakupuc, Ham. uccnen. ya-tr "M3ON"
(HUY"MBHN") . — Mocksa : U3n-so MOU, 2020 . — 28 c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=11195;
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4. B. A. l'onoBkun, M. A. I'onoBkuH, B. M. KansBkun- "Bonpockl BUXpeBOil rTHIpOMEXaHUKHU",
N3natenscrBo: "®usmarnut", Mocksa, 2009 - (263 c.)
https://biblioclub.ru/index.php?page=book&id=76681;

5. B. B. bupiwok, C. B. Beperennukos, A. . I'ypbsnos, L. A. IIupanumsunu- "BuxpeBoit
adpdext", U3naTenncTBo: "Hayurexnuruszmar", Mocksa, 2014 - (287 c.)
https://biblioclub.ru/index.php?page=book&id=467580;

6. Bonkos K. H., EMenssnoB B. H., 3a3umko B. A.- "TypOylieHTHBIE CTPYH -- CTATUCTHYECKHUE
MOJIeNId U MoAeliupoBanue KpynHbix Buxpeit", MU3narenscrBo: "OU3IMATIIUT", Mocksa, 2014 -
(360 c.)

https://e.lanbook.com/books/element.php?pll_id=59662.

5.2 JIuueH3M0HHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "TIpomereit";

2. Office;

3. Windows;

4. MathCad;

5. Maiina Buneokondepenumu;

6. SolidWorks;

7. AutoCAD (Bepcus 115t 00yqaronIuxcsi ¥ MpernogaBaTescii).

5.3 UnTepHeT-pecypcsl, BKJIOYas NpodeccuoHAIbHBIE 0a3bl JaHHBIX U HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMbI:

1. 9BC Jlaus - https://e.lanbook.com/

. Hayunasi 3;iekTpoHHas 6ubamoreka - https://elibrary.ru/

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

. Baza nannbix Scopus - http://www.scopus.com

. HammonanbHas ynekTponHas 6udamoreka - https://rusneb.ru/

. 9BC "KoncyasTanT crygenra" - http://www.studentlibrary.ru/

. DaexkTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

. ITopTa oTkpwITHIX JaHHBbIX Poccuiickoii ®enepanun - https://data.gov.ru

. ba3a oTKpbITBIX JaHHBIX MUHHMCTEPCTBA TPY/AA U COUMAJIBHOM 321U Thl PD -
https://rosmintrud.ru/opendata

10. ba3a OTKPBITHIX IaHHBIX MPO(ecCHOHAIBLHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
couuaabHoii 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

11. Ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -
http://www.economy.gov.ru

12. bBa3a oTKpBITBIX JaHHBIX PochmamonnTopunra - http://www.fedsfm.ru/opendata

13. DnexkTponHasi oTKpbITast 6a3a naHHbIX ""Polpred.com O630p CMHU" -
https://www.polpred.com

14. HauMoHaJIbHBII MOpTAaJI OHIAKH 00y4yeHus: «OTKpbITOE 06pa3zoBanue» - https://openedu.ru
15. O¢puunanbublii caiiT @eaepaaTbHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJIMPpOBaHUI0 U
mMeTpoJioruu - http://protect.gost.ru/

16. OTkpbITas yauBepcuTerckas nupopmanuonnas cucrema «POCCHSA» -
https://uisrussia.msu.ru

OooO~NoO o wiN

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUIIJIMHBI

Tun nomenmeHus Homep aynuropun, OcHamenue
HAaHMEeHOBaHHe
Y4eOHble ayIuTOpUN I'-102(a), napTa co CKaMbei, CTOJ ImpernoaaBarens, mkKad
JUTS] IPOBEJICHUS MynbTHME TUITHBINA JUTSl XpaHEHWs MHBEHTAps, JOCKa MEJIoBasl,
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JIEKLIMOHHBIX 3aHATHH 1 KJ1acc KOMIIBIOTEpHAs! CETh C BBIX0/0M B MIHTEpHET,
TEKYILETro KOHTPOJIS KOJIOHKH 3BYKOBBIE, MYJIbTUMEANHHBIN
IIPOEKTOP, JOCKa MapKepHasi, KOMIIBIOTEP
[EPCOHAJIbHBIHM, IPUHTEP
VY4eOHble aynuTopun I'-102(a), mapra co CKaMmbei, CTOJI IpenogaBaress, mKad
U1 IPOBE/ICHUS MynbTUMeAUHHBINA JUI XpaHEHUs1 HTHBEHTaps, 10CKa MeJoBasi,
IPAKTUYECKUX 3aHATUH, KJ1acc KOMIIBIOTEpHAs! CETh € BbIX0/10M B MHTEpHET,
KP u KII KOJIOHKH 3BYKOBBIE, MYJIbTUMEIUINHBII
IIPOEKTOP, JOCKa MapKepHasi, KOMIIBIOTEP
HEPCOHAJIbHBIM, IPUHTEP
VY4eOHble aynuTopun I'-102(a), mapra co CKaMbei, CTOJI IpenogaBaress, mKad
U1 IPOBE/ICHUS MynbTUMe AUHHBINA JUI XpaHEHUs1 HTHBEHTaps, 10CKa MeJoBasi,
IIPOMEXYTOUYHOMN KJ1acc KOMIIBIOTEpHAs CETh C BBIX0/10M B MIHTEpHET,
aTTecTalluu KOJIOHKH 3BYKOBBIE, MYJIbTUMEIUHHBIN

MIPOEKTOP, JOCKA MapKepHasi, KOMIIbIOTEP
MEPCOHAIBHBIN, IPUHTEP

Tlomenienus st

I'-205/2, Kabuner

Kpecio pabdouee, CTeIUIax, CTYI, mKad, mrad

CaMOCTOSATENLHOM COTPYIHUKOB Kad. JUISL TOKYMEHTOB, CTOJI TUChMEHHBIM,
paboThI "TT™M" KOMITBIOTEPHAs CETh C BBIXOAOM B IHTEpHET,
KOMITBIOTEP MEPCOHATBHBIN, IPUHTED,
XOJIOIUIIEHHUK
ITomewmenus s -219/2, Kpecyo pabouee, CTOJ IPeroiaBareis, CToJI,
KOHCYJIbTUPOBAHUS [TpenogaBarensckas | crydn, mkad, mkad 1t JOKYMEHTOB, mKad Jist
OJICK/IbI, KA I XpaHCHUSI UHBEHTAPS,
KOMIIBIOTEPHASI CETh C BBIXOJIOM B MIHTEpHET,
KOJIOHKH, MHOTO(YHKITHOHATBHBIN IISHTP,
KOMITBIOTEP IEPCOHATBHBIN, XOJIOMIIbHUK,
KOHJTUITHOHED
I'-208, Kpeciio pabouee, CTOJ, CTYI, mkad, mkad s
[IpenogaBaTensckas JIOKYMEHTOB, IIKa( sl OAEKIbI, CTOT

NACbMEHHBIA, KOMIIBIOTEP NEPCOHAIBHBIN

[Tomewmenus ns
XpaHEHUs
o0opymoBaHus U
y4eOHOT0 MHBEHTapPsI

I'-05, Macrepckas
kad. "ITM"

CTCJUIAXK JII XpaHCHUA HHBCHTAPS
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IIpuio:xkenue A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

CHGHI/IaHLHBIe HaCOCBI

(Ha3BaHME AUCIUILINHBI)

3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAeMOCTH 10 JHCIUILTHHE:

KM-1

KM-2
KM-3

KM-4
KM-5

OCHOBBI TEOPUM CTPYHHBIX HACOCOB U METOAMKA IPOEKTUPOBAHUS CTPYHHOIO Hacoca
(TectupoBanue)

Pacuérno-rpaduueckas padota o crpyitsiM Hacocam (KontpomnbsHast pabora)

OCHOBBI TEOPUH BUXPEBBIX HACOCOB M KOHCTPYKTUBHBIE OCOOCHHOCTH BUXPEBBIX HACOCOB
(TectupoBanue)

Pacuér BuxpeBoro Hacoca Mmetogamu BTU u MI'TY (KonTponbhas pabota)

OcHOBHBIE KOHCTPYKTHUBHBIE CXEMBI CTIeMANbHBIX HacocoB (KonTponbHas paboTa)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4eT ¢ OLIEHKOM.

Wunekc KM-1 | KM-2 | KM-3 | KM-4 | KM-5
Howep Paznen aucuumuimabl KM:
pasiena AT AER Henens 4 7 10 14 16
KM:
1 CrpyiiHble HacOCHI
11 OCHOBBI TEOPUH CTPYHHBIX HACOCOB + +
1.2 [TpoextupoBanue u npumenenue CTH + +
2 BuxpeBsie Hacochl
2.1 OcHoBbl TeOpuH BUXpeBbIX HacocoB (BH) + + +
2.2 Mertoauku pacuéra BH + + +
2.3 Kasuranusa 8 BH + + +
Bec KM, %: 10 20 20 30 20
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