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

Hanpasienue noaroroBku/cnenuanbHocTb: 13.03.03 DHepreTnyeckoe MalIMHOCTPOEHUE

HaunmeHoBaHue 06p330BaTeJI])H0]71 nporpamMmmabl: ABTOMaTI/BI/lpOBaHHbIe ruipaBJIU4€CKUE 1 MHEBMATHYIECCKUE
CUCTEMBbI H arperaTbl

YpoBeHnb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
I'MIAPOINHAMMUNYECKAS TEOPUS PEHIETOK

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uit

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.06

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemecTp - 4;

Yacos (Bcero) no yueoHomy
MJIAHY:

144 yaca

Jlekuuu

6 cemecTp - 28 yaca;

HpaKTuquKne 3aHATHA

6 cemecTp - 28 yaca;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

6 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

6 cemecTp - 85,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYas:
Cemunap

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

6 cemectp - 0,5 yaca;

MockBa 2026




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

=: Bnageney, TuToea X.0.
[IpenoaBaTenn * Mall [T — R2997d28(-TitovaZ0-1c921a99 K.O. TuroBa
COI'TACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
PyKOBO'HHTe‘HB o il Bnageney lNMoYyepHWUHa H.W.
00pa3oBaTeILHOM MPOrpaMMbI * Mo ¢ Vaenmvgwkarop___R18I33d8-PocherninaNI-bbd4793 H.W. ITouepHuHa

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

Mol ¢

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

Ceefenua o Bragensue L3N M3aKn

Bnageney,

Bonkos A.B.

Wpentndukatop

R369593e9-VolkovAV-775a725f

A.B. Boakos




1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Leab ocBOCHMS IMCUMIIMHBI: U3YYEHHE OCHOBHBIX 3aKOHOB TEUEHUS M B3aUMOJCHCTBUS MOTOKA
XKHUJIKOCTH C pabOYMMHU OpraHaMy THAPABIMYECKUX MAIIUH.
3agaum QM CHMILTHHBI
- 03HAKOMJICHHE 00YYaIOIUXCs C YCTPOWCTBOM, IPUHIUIIOM JIEHCTBHS, CIIOCOOAMU U METOIaMH
pacueTa OCHOBHBIX pabOYUX OPraHOB JIOMACTHBIX YHEPreTUUECKUX MAIIMH U allllapaToB, 0COOCHHOCTIMUI
UX CTAaTUYECKUX XapaKTEPUCTHK M 00JacTIMU IPUMEHEHUS;
- IoJiydeHre nHGOpMauu 0 MaTEMaTHUECKUX METOaX U MpueMax, IpUMEHIeMbIX IPU
[IPOEKTHPOBAHUHU HIEMEHTOB I'MPABINYECKUX MAIINH;
- OCBOCHHE METO/IOB pacyeTa OCHOBHBIX MapaMeTpOB pabouyHMX OPraHOB JOMACTHBIX TUAPOMAILINH;
- IpUOOPETEHNE HABBIKOB PEILIEHUS IPUKIIAIHBIX THAPABINYECKUX 3a/1a4.

dopmupyembie y 00y4aromerocss KOMIneTeHIUH 1 3aIUIaHUPOBAaHHbBIC Pe3y/IbTAThl 00y4eHUsl 10
JMCLHUIUIMHE, COOTHECEHHBIEC C MHAMKATOPAMH A0CTHKEeHHs] KOMIIETEHIMI ;

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHIIUU HHAUKATOPA TJOCTUKCHUS
KOMIICETCHINH

PITK-1 Cniocoben k NJI-3prix-1 Beimonuser 3HATb:
KOHCTPYKTOPCKOI pacueThl HIEMEHTOB 00beKTOB | - OCHOBHOM (DH3HKO-MaTEeMaTHYCCKHi
NeSITeTILHOCTH B cepe npodeccuoHanbHOM alapar,
ABTOMAaTHU3UPOBAHHBIX JIeITeIIbHOCTH - MCTOZBI aHAJIN3a U MOJEIMPOBAHNA
THAPABIHIECKUX U TEOPETUYECKOTO UCCIIEIOBAHUS MPU
MHEBMATHYCCKHX CHCTEM U MIPOEKTUPOBAHUN OCHOBHBIX AJIEMEHTOB
arperaTos THJIPABIMYECKUX MAIUH.

YMETh:

- METO/Ibl AaHAJIN3a U MOJIEIIUPOBAHUS U
TEOPETUYECKOTO UCCIIEI0OBAHUS TIPU
MIPOEKTUPOBAHUU OCHOBHBIX JIEMEHTOB
TMJIPaBIMYECKNX MAIWH; UCIO0Ib30BaTh
TEOPETUYECKHE OCHOBBI PA00OUNX
IIPOLIECCOB IIPU pacyeTax YHEPreTUUECKUX
MaIIHH, alapaToB U YCTAHOBOK;

- IPUMEHATh OCHOBHOM (PU3HKO-
MaTeMaTUYECKUH anmnapar.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCUTCA K OCHOBHOM TpodeccHOHaIbHOM  00pa3oBaTeIbHOM MporpaMme
ABTOMaTH3MPOBAaHHbBIE THAPABIMYECKHE U MHEBMATUYECKHWE cHCcTeMbl U arperartbl (mamee — OIIOII),
HarpasieHus: noarotoBku 13.03.03 DHepreTrdeckoe MalIMHOCTPOCHHUE, YPOBEHb 00pa30BaHMS: BBICIIICE
oOpa3oBaHue - OakaiaBpuar.

TpeboBaHMs K BXOJHBIM 3HAHHUSIM U YMEHHSIM:

- 3HaTh AU PepeHanTbHOe, MHTETpalbHOE NCUUCIICHHS, TTOCIIeI0BATEIbHOCTH U PAIbI, TEOPUIO
(GYHKIINH KOMITJIEKCHBIX TIEPEMEHHBIX

- 3HaTh (PyHAaMEHTAIbHbIC (PU3NUECKUE 3aKOHBI IBMKEHUS JKUKOCTEH; pa3muyHble MOIETH
pEaTBHBIX MIOTOKOB JKUAKOCTEH

- 3HaTh (PU3UUECKUE OCHOBBI MEXaHUKU

- YMETh IPUMEHSTH (PU3NKO-MaTEMATHIECKHE METOIBI TSl PEIICHHSI TPAKTHYECKHX 33124

- YMETh CAMOCTOSITENILHO Pa30UpaThCsi B METOJIMKAX MAaTEMAaTHUYECKUX pacuéToB

- yMeTb 00pabaTbIiBaTh U AaHAJTU3UPOBATH PE3YJIbTATHI




- YMETh UCIIOJIb30BaTh (PU3MUECKUE 3aKOHBI IPU aHATIM3E U PEeLIeHUH pobieM npodeccnoHaIbHON
JeATEIIEHOCTH

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUH JTUCHIUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEP)KAHUE JTUCIHUITJIMHBbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

Pasnensr/TeMsl

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

m
o 5| &
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
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 O0mmme 44.8 6 12 - 12 - - - - - 20.8 - I10020mo8Ka K npaKmu4eckum 3aHAmuam:
3aKOHOMEPHOCTH [MoaroroBka goMalHero 3aiaHus HaIlpaBiIeHa
TEUEHHsI )KUJIKOCTH B Ha OTPa0OTKY YMEHUS PELICHUS
KaHaJlax THJPOMAIlNH npodeccCHOHANBHBIX 33/1a4. 3a/laHKe BBIIACTCS
1.1 Oo6ue 22.4 6 - 6 - - - - - 10.4 - CTYJICHTY I10 U3YYCHHOMY B pa3Jeie
3aKOHOMEPHOCTH Marepuainy. [IpoBepka u OlieHKa JJOMaIlIHEeTo
TEUEHHSI )KUJIKOCTH B 3a7aHusI IPOBOIUTCS TI0 NIPEACTaBICHHBIM
KaHaJax THIPOMAIINH MIICBMEHHBIM paboTaM.
1.2 T'unponuHaMugIeckue 22.4 6 - 6 - - - - - 10.4 - Camocmoamenvhoe usyuenue
0COOCHHOCTH meopemuyueckozo mamepuana: J1is
MPOTOYHOM YacTH MIOJITOTOBKH M OCBOGHHSI MaTepraiia
HAacoCoB 1 HEOOXOANMO H3Y4YNTh OCHOBHBIE
THAPOTYPOHH. TEOPETHYECKUE 3aKOHBI I'HPOTHMHAMHKH
H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:
[2], 1-32
[4], 171. 2
2 CuitoBoe Bo3ieiicTBUE 22.4 6 - 6 - - - - - 10.4 - IIo0z0mogKa K npaKmuyecKuUM 3aHAMUAM:
MIOTOKA >KU/IKOCTH Ha 3aaHusl OpDUEHTHPOBAHBI Ha PELISHHs 33134 1O
3JIEMEHTBI IPOTOYHOU pazzeny "CuiioBoe BO3IEHCTBUE MOTOKA
4acTH JKUIKOCTH Ha 3JIEMEHTHI IPOTOYHOM yacTh".
2.1 CunoBoe BO3/€HCTBHE 22.4 6 - 6 - - - - - 104 - CryneHTbl He0OXOMMO OBTOPHTD

IIOTOKa XHUJIKOCTHU Ha
3JICMCHTBI HpOTO‘lHOﬁ
qacTu

TEOpeTHYECKUH MaTepHal, pa3o0opaTh MPHUMEpEI
peLICHUs aHAJIOTUYHBIX 33/1a4. IPOBECTH
pacueTsl 10 BapHaHTY 3aJaHMs U CIIENaTh
BBIBOJIBI. B KadecTBe 3a/1aHUs HCIOIB3YIOTCS
CIIEIYIOIINE yIPaKHEHHUS:

H3yuenue mamepuanos numepamypHsix
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UCHOUYHUKO6:

[1], § 6-12
[2], 1-32
[4], ro1. 3
3 IMomobue u 22.4 6 - 6 - - 104 - Iloo2omoeka K npaKmu4ecKum 3aHAMuUAM:
MOJICIIPOBAHIE B Wzyuenne matepuana mo paszaeny "I[logodue u
JIOTTIACTHBIX MOJICIIPOBAHIE B JIOTACTHBIX THIpOMAIINHAX"
THIpOMAaIInHAX ITOITOTOBKA K BBITIOJHEHUIO 3aJaHUK Ha
3.1 [omobue n 22.4 6 - 6 - - 104 - MIPAaKTUYECKHX 3aHATUAX. [loAroroBka k
MOJICIIMPOBAHIE B KOHTPOJBHOI pabote
JIOTTACTHBIX H3yuenue mamepuanos 1umepamypHsLx
THIpOMAIIHHAX UCMOYHUKOB:
[2], 1-32
[3], . 3
4 XapakTepuCTUKU 18.4 4 - 4 - - 10.4 - Ilodzomoeka pacuemno-zpaguueckozo
THIPOMAIITHH 3adanusn: B paMkax pacueTHO-rpadyuIeckoro
4.1 XapaKTepUCTUKU 18.4 4 - 4 - - 10.4 - 3a[laHMs BBINIOJIHAECTCA IPOEKTUPOBAHUE
THIPOMAIITHH JIOTIACTH OCEBOY THAPOTYPOUHBI. 3amaHue
BBITIOJTHACTCS. MHAUBUAIYAIBHO IT0 BaPHAHTAM.
[MoxroToBka K MPOMEKYTOYHOH aTTeCTAI[NH
H3yuenue mamepuanos 1umepamypHsix
UCHOYHUKOB:
[2], 1-32
[4], . 3
DK3aMeH 36.0 - - - 2.0 0.5 - 335
Bcero 3a cemecTp 144.0 28 - 28 2.0 0.5 52.0 335
Hroro 3a cemecTp 144.0 28 - 28 2.0 - 0.5 85.5

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — unanBuyanbHble KOHCYIbTAlMU 10 KYpCOBBIM IpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHas padota; TK — Texymmii KoHTposb; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obwue 3axoHoMepHOCINU MEeYeHUsL HCUOKOCU 8 KAHAAAX SUODOMAUUH

1.1. O0ue 3aKOHOMEPHOCTH TEUEHUS JKUAKOCTH B KaHAJIaX TUAPOMAIINH

3aKOHbBI U3MEHEHUS KOJIMYECTBA JBM)KEHHUSI 1 MOMEHTA KOJIMYECTBA ABM)KEHMSI, UX IPUMEHEHNE
JUIsL ONIPENEICHUS] CWJIBI U MOMEHTa BO3ICHCTBHS CTALIMOHAPHOIO IIOTOKA KUAKOCTH HA CTEHKU
HENOJIBWKHBIX M BpAIlAIOIIMXCS KaHAJIOB TUAPOMAIIMH. 3aKOH COXPAHEHHUS JHEPrUM. 3aKOH
U3MEHEHHUsS. KUHETHYECKOM SHEpruM Uil OrpaHMYEHHOIo Oo0beMa XHUIKOCTH B IPOU3BOJIBHOM
KaHaJle TUAPOMAIIMHBL. YPaBHEHUE IIEPEHOCA MEXAaHWYECKOW DJHEPIHMM Yepe3 3aMKHYTYIO
OTPaHUYEHHYIO MOBEPXHOCTb. [ MaApaBIMUECKUl MOMEHT U I'MIPABIMYECKasi MOLUIHOCTh Ha pabouemM
kosece. OOmMe BbIpaXXeHUs U1 TEOPETUUECKOTO HAIlOpa U OCHOBHOI'O YPaBHEHMS I'MIPOMAIINHBI.
dusnueckue npeacTaBieHus 00 00TeKaHUM JIONACTHBIX cUcTeM. [IpubikeHHas MoJeNb TeYEeHUs
HEBSI3KOW JKUJKOCTU B PELIETKE JIONMACTEH. YPAaBHEHUE CBS3M LUPKYJSALMKU I Pa3IMYHBbIX BHUJIOB
TUAPOJMHAMUYECKUX PEIICTOK. YPaBHEHUS MABWKCHHS W HEPa3pbIBHOCTU B KPUBOJIMHEHHOU
OpPTOTrOHAJILHOM cucteMe KoopauHaT. OCHOBHBIE IIOJIOKEHUS OJHOMEpPHOM Teopuu. Merombl
IIOCTPOEHHUS TOTEHLIUAIBHOIO OCECUMMETPUYHOIO TEUEHHUS. .

1.2. TunpoauHaMUYeCKHe 0COOCHHOCTH MPOTOYHON YaCcTH HACOCOB M TUAPOTYPOUH.

OO6mas kmaccuduKamys JOMACTHBIX THApOMamH. KuHeMaruueckue mapaMeTpbl IOTOKa B
pabouem konece. Moaenb CTpyWHOro TeueHus. M3MeHeHrne MeXaHM4YEeCKOW SHEPTHH KUIKOCTH B
pabouem konece. Kinmaccudukamus moaBomoB, pabodyux Kojiec ¥ OTBOJIOB HACOCOB U TUIPOTYPOHH.
[TonsiTHSA yAENBHBIX SHEPTUM BXOJA W BBIXOJIA, HAMIOPA, PACX0/la, MOIIHOCTH, THAPABINYECKOTO U
nosHaoro KIT/I.

2. Cunosoe 8o3oeticmeue nOMoKd HCUOKOCHU HA IeMeHmbl NPOMOYHOU Yacmu

2.1. CunoBoe Bo3/ieiicTBUE MOTOKA KHUJIKOCTH Ha 3JIE€MEHTHI IPOTOYHON 4acTH

Teopema JXXKykoBckOro o moabeMHOHN cuie ains npoduist npsimoi pemierku. [Ipumenenue
MeTOoa KOH(GOPMHBIX OTOOpaXeHHWH I pelleHHs 3aJad OOTEeKaHWsl JBYXMEPHBIX pPELIETOK.
Pemerka npsMbIX MIACTMH M KpPYyroBas peUIeTKa W3 OTPE3KOB JIOTapU(PMHUYECKUX CHUpajeil.
ITpon3BonpHas Kpyrosas Bpaujaroliascs pemerka. VHTerpanbHble ypaBHEHHUS A KOMIUIEKCHON
CKOPOCTH,  KOMIUJIEKCHOTO  MOTEHIMajlla W  KacaTeJbHOM  COCTaBJSIOUIEM  CKOPOCTH.
['maponnHamMuueckue mapamMeTpsl pelieTok. PacmpezneneHne cKOpOCTH M JJaBJIEHUS Ha MPOGUIIIX
HACOCHBIX U TYpOMHHBIX PELIETOK U UX 3aBUCHMOCTb OT T€OMETPUUYECKUX MMAapaMETPOB U PEKUMa
oOrtekanus. ['mapoanHamuueckas cuia, jAedcTByromas Ha npoduib pemerkd. KoadduuneHTs
MOJBEMHONM CHJIBI U MOMEHTa U UX 3aBHCHUMOCTb OT F€OMETPHYECKHUX MapaMeTpoB U OT PEKuUMa
OO0TeKaHMSL..

3. Ilooobue u mooderuposanue 6 10NACMHbIX 2UOPOMAUUHAX

3.1. [Togo6ue u MoeTMPOBAHUE B JIOMACTHBIX THIPOMAIITHHAX

®dusnyecKkrue OCHOBBI TOJO0US TEUCHHI B HETIOJIBHKHBIX M BPAIAIONIUXCS pa00YMX OpraHax.
Kputepun nomgobus u ux ¢uszndeckuit cmpici. HeoOXoaumble U TOCTaTOYHBIE YCIOBUS MOAO0OMS.
OcHoBBI Teopun pa3zMepHOCcTH. Teopema baknHrema u e€ cienctBus. be3pa3sMepHbIe KOMIUIEKCHI
JUTsE pabouuX MapaMeTpoB TUAPOMAIIMH U UX aHaiu3. [locTaHOBKA 3a/a4 MoJenupoBanus. Mojenb
u Harypa. [lodHOe W YacTHYHOE TeOMETPHYECKOEe, KHHEMAaTHYeCKOe M JMHAMHUYECKOE I0JI00me
MoJielH ¥ HaTypbl. DopMyIbl TOI0OUS AJIsi HACOCOB, U TUAPOTYpOUH. [lepecuer xapakTepUCTHK.
Macmmtabubiii 3¢ exr..

4. Xapaxmepucmuku 2u0pOoMauiut




4.1. XapakTepuCTUKHU THAPOMAILNH

TeopeTnyeckne XapaKTEPUCTUKHU JIOMACTHBIX HACOCOB. TeOpeTHYeCcKHil Hamop Hacoca U €ro
3aBHCUMOCTh OT TEOMETPUH TNOJBOJAa M pabodero Koieca, a TaKkKe OT peKuMa PpadOTHL
TeopeTnueckue XapakTEpUCTHKH HAmopa, MOMEHTa U MOIIHOCTH. bamaHc sHepruum B Hacoce.
[I'unpaBmuueckuii, oobemHubid 1 Mexanndeckuii KI1/I. TTotepu B moaBoje, B pabouem Koiece U B
OTBOJIE, X 3aBUCUMOCTb OT PEeKHUMa paboThl. 3aBUCUMOCTh Hamopa, MoutHocTd U KIIJ[ ot pexxnma
paboTel Hacoca. TeopeTHdeckHe XapaKTePUCTHKU TUAPABINYECKOW TypOuHBL. OcoOeHHOCTH
TEYCHUs] B CHHPAIbHONW KaMepe M HampapisgIoOlIeM ammapare. TeopeTHYecKHe XapaKTepUCTUKU
pacxoja, MOMEHTa W MOIIHOCTH M HMX 3aBUCUMOCTh OT peXHMa paboThl. bamanc sHepruum B
ruapotypoune. ['mapaBimuueckuii, o0bemMHbld U Mexanndeckuit KIIJI. I'mapaBiaudeckue morepu B
pabouem Kosece, CUpaJIbHOM Kamepe, HalpaBIAIONIEM anmnapaTe W OTcachIBaroIled TpyOe u Hux
3aBHCHUMOCTH OT peKuMa paboTHlI..

3.3. TeMbl NpaKTHYECKUX 3aHATHH
1. Onpenenenue napaMeTpoB MOTOKA LIEHTPOOESKHOTO HACOCA;
2. IlpumeHeHne 3aKOHOB TOAOOHS UT IPOSKTUPOBAHUS THAPOMAIIIHH;
3. Onpenenenue CUIOBOTO B3aMOICUCTBUS MTOTOKA U TPO(DUIIS B KPYTOBOM Bpallaromiecs
pereTke;
4. Pacuet u MocTpoeHHE TEOPETUIECKON XapaKTePUCTUKH LIEHTPOOESKHOTO HAcOCa;
5. Ompenenenne CUIOBOTO B3aMMOACHUCTBUS IMOTOKA M MPOMUIIS B IPSIMOH ITOABHKHOM
peleTKe;
6. KonTposbHas paboTa;
7. Onpenenenue ruIpoJUHAMHUYECKUX TapaMeTPOB KPYroBOi BpaIIalOIIEHCs PeIIeTKY;
8. OmpenenieHue TUAPOJMHAMUYECKHUX ITAPAMETPOB MPSMON ABIKYIICHCS PELISTKH;
9. Onpenenenue ruIPOJUHAMUYECKUX TApaMETPOB KPYTrOBOM HEMOIBHKHOM PEIIETKH;
10. Onpenenenue rugpoAMHAMUYECKUX TapaMeTPOB IPSIMON HEMOBUKHON PEILETKH;
11. Onpenenenue mapaMmeTpoB NOTOKA PaIuaIbHO-0CEBOM THUIPOTYPOUHBL;
12. Onpenenenue napaMeTpoB NOTOKA OCEBOI'O HACOCA;
13. Onpenenenue napaMeTpoB MOTOKA OCEBOM IMIPOTYpPOUHBI;
14. Onpenenenre CUIOBOTO B3aMMOJICHCTBHS TIOTOKA U HETIOJBUYKHOM PEIIETKH.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPETyCMOTPEHO
3.5 KoncyabTauuu

[pynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

1. VYrunybneHHoe pa3bsiCHEHHE TEOPETUUYECKHUX MOJIOKEHUH Kypca.
2. O6cyxnenue marepuanoB 1o pasgeny "CuioBoe BO3JEHCTBHE IMOTOKAa >KHUIKOCTH Ha
3JIEMEHTHI POTOYHOMN YacTh"
3. OO6cyxnenne MatepuasioB mo pasgeny "llomoOume u MonaenupoBaHue B JIOMACTHBIX
rUApOManInHax"
4. OOcyxaeHre MaTepralioB 10 Keiicam pazzena "XapakTepUCTHKU THAPOMAIIUH"
Hnousuodyanvrvie koncyromayuu no kypcosomy npoemy /pabome (MKKII)

1. KoncynpTanmuu HampaBieHbl Ha BBIIOJHEHHE pa3JIEIoOB KYpCOBOTO IPOEKTa TMOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax YacoB Ha TIpyNIoOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOoljiee BaKHBIE YACTH pacueTHBIX 3a/JaHUil pasiena
"XapaKkTepUCTUKU THAPOMAIINH"

Texywuti konmpoas (TK)




1. KoHcynpranuu HamnpasieHbl Ha MOJIyY€HUE MHAMBUAYAIBHOTO 33a[JaHUS AJIS BBIIOJHEHUS
KOHTPOJIBHBIX MEPOTPHUATUH 110 pazzaeny "OO1mue 3aKkOHOMEPHOCTH TEUCHUS KUIKOCTH B
KaHaJIax THApOMAIInH"

2. KoncynbTanuu HampaBlieHbl HA MOJY4Y€HUE WHIUBUAYAIBHOTO 3a/1aHUs Ui BBHITOJHEHHS
KOHTPOJIBbHBIX MeEponpusTHii no pasneny "CuiaoBoe BO3JIEHCTBUE IMOTOKA >KUJIKOCTH Ha
3JIEMEHTBI MPOTOYHOM yacTu"

3. Koncynpranum HampapieHbl Ha MMOJyY€HHE WHIUBHIYaIbHOTO 3aaHUS JJISl BHITOJIHEHHS
KOHTPOJBbHBIX MepompusaTuii mo pasaeny "llomobue m MojenupoBaHHE B JIONACTHBIX
ruapomamuHax". KonrponsHas pabora

4. KoHCynbTalluM HaIpaBJICHbl HA MOJTYYEHHE WHIUBUIYATbHOTO 3a/laHUs JUISl BBIOJIHEHUS
KOHTPOJIbHBIX MEPOINIPUATHI 110 pa3zeny "XapakTepuCTUKU THApoMaliuH"

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekt/ pabota HE IPEayCMOTPEHbI



3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JUACIUILINHBI (B

O1eHOYHOE CPEICTBO
(THI ¥ HAUMEHOBAHUE)

3aIIaHUPOBaHHbBIE PE3ybTaThl 00YUYEHUS 110 TUCLUIIMHE Kogsr
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKAaTOPOB COOT];e?lT ;3 i€
11234
3HaTh:
METO/Ibl aHAIN3a U MOJCINPOBAHNS TEOPETUIECKOIO UCCIICIOBAHMS IIPU Cemunap/O01111€ 3aKOHOMEPHOCTH
IIPOCKTUPOBAHUHU OCHOBHBIX 3JIEMEHTOB I'MAPABIMYECKUX MAIIUH WJI-3prik-1 + TEUYEHMsI )KUJKOCTH B KaHajIax
I'MIPOMAIINH
OCHOBHOH (PM3MKO-MaTeMaTHUECKUH armapar VT-3pmic + Cemunap/Ilogo6ue u MoaenupoBaHue
B JIONIACTHBIX THAPOMAIIMHAX
Ymersb:
MPUMEHSITh OCHOBHOW (PM3MKO-MaTEMAaTUIECKUI ammmapar WJT-3pmiicat + Cemunap/XapakTepUCTHKH
I'MIPOMAIINH
METO/BI aHAJIN3a U MOJCIUPOBAHUS U TEOPETUYECKOTO UCCIIEIOBAHUS Cemunap/CuioBoe BO3ACHCTBHE
IIPU IPOEKTUPOBAHUHM OCHOBHBIX 3JIEMEHTOB I'MIPABIMYECKUX MAILIUH; VT-3pmic + NOTOKA JKH/IKOCTH Ha HIEMEHTbI
UCIOJIb30BaTh TEOPETHUECKUE OCHOBBI pab0YMX MIPOLECCOB MPU IIPOTOYHOM YacTH
pacuerax SHEPreTUYeCKUX MallMH, alllapaToB U YCTAHOBOK
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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
6 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. OOuue 3aKOHOMEPHOCTH TEUECHHUSI )KUJIKOCTU B KaHaIax ruapomMaiiud (CeMuHap)
2. I[lonobue u MosienrpoBaHKe B JIOMACTHBIX rHIpoManinHax (CemuHap)
3. CuiioBOE BO3/IEHCTBHE MOTOKA KUIKOCTH Ha 3JIEMEHTHI NPoTOYHON yacTu (CeMuHap)
4. Xapakrepuctuku ruapomaiivd (CeMuHap)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 TIIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHHUIJINHE

Oxzamen (Cemecmp Neb)
HToroBasi oOlleHKa OOpeIeNsieTcs [0 HWTOraM TEKyHIero KOHTPOJIS — YCIEBAaeMOCTH U
AK3aMEHAIlMOHHOM OIICHKU

B numnnoM BeICTaBIsETCS OICHKA 3a 6 CEMCCTD.

Ipumeuanue: ONICHOYHBIC MATEPUAITHI 110 AUCIUILTUHE MPUBEICHBI B (DOHJIC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Emues, b. T. Texuudeckasi ruijpoMexaHuKa : yaeOHUK JJi By30B M0 CHEIHATIbHOCTH
"I'mapaBiarueckre MalnHbl U cpeactBa apromatuku” / b. T. Emues. — 2-e u3f., nepepab. u jom. —
M. : Mammunoctpoenue, 1987. — 440 c.;

2. Kosnos C. H., ITerpoB A. .- "Pacuer paguaibHbIX U OCEBBIX CHJI B LIEHTPOOEKHBIX Hacocax:
MerToz. yka3aHHs K KypCOBOMY M IUIIJIOMHOMY IIPOEKTHPOBaHUIO 110 Kypcy «Teopus u pacuer
nonacTHeIX TuapoMarney'', MznatensctBo: "MI'TY um. H.3. baymana", Mocksa, 2008 - (32 c.)
http://e.lanbook.com/books/element.php?pll_id=52113,;

3. Bukropos, I'. B. Yue6Hoe nocobue o kypey "Teopus nonactHsix ruapomaiins": [Tonobue u
MoienrpoBanue B rufpomairtax / I'. B. Buktopos ; Pen. B. C. KstkoBckuii ; Mock. 3Hepr. UH-T
(MBU). — M. : U3a-Bo MU, 1980. - 85 c.;

4. Buktopos, I'. B. Yue6Hoe nmocobue no kypcy "Teopust sonactHbIx ruapoMamun’: O0mme
ocHoBbl Teopuu / I'. B. Bukropos ; Pea. O. A. Bep6uukast ; Mock. suepr. ua-t (MOU). — M. : U3x-
Bo MDOU, 1978. - 87 c..

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrnedeHue:
1. CAO "IIpomereit";

2. Office / Poccuiickuii makeT o(h)UCHBIX MPOrpam;

3. Windows / OnepannonHas cucrema cemeiictpa Linux;

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

5. Artumiaruat BY3.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -

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

3. Hayunas 3;1ekTpoHHas 0udamoreka - https://elibrary.ru/
4. JnexTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITVIMHBI

Tun nomemenus

VY4eOHble aynuTopun
US| TIPOBE/ICHUS
JICKIIMOHHBIX 3aHATUH U
TEKYIIEro KOHTPOJIS

Homep aynuropun, Ocnamenne
HAaUMCHOBaAHHC
K-120, MamuHHbIi cepBep, KOHAUIMOHED
3an UBI]
I'-102(a), rapTa co CKaMbei, CTOJI TIperoaaBares, mKad
MynbTUME ANITHBIN JUIsl XpaHEHUsI UHBEHTaps, JOCKa MEJIoBasl,
KJ1ace KOMIIBIOTEPHAs CETh C BBIXOJIOM B MIHTEpHET,

KOJIOHKU 3BYKOBBIE, MYJIbTUMEIUITHBIN
MIPOEKTOP, JOCKA MapKepHasi, KOMIIbIOTEP
MIEPCOHAIBHBIN, IPUHTEP

VY4eOHble aynuTopun
JUTS1 IPOBEJICHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

A-312, YuebOnas
aynuropus "A"

mapra co cKaMbei, CTOJI IpenoiaBaresis, CTYI,
JIoCKa MeJIoBas

VY4eOHble aynuTopun
JUI IPOBEICHUS
IIPOMEKYTOUHOU

aTTecTalluu

I'-102(a),
MynbTUMe ANITHBINA
Kjacc

mapTa co CKaMbel, CTOJ MpenoaaBarTess, mKad
JUI XpaHEHUs1 MTHBEHTaps, 10CKa MeJoBasi,
KOMITBIOTEPHAS CETh C BBIXOZOM B MIHTEpHET,
KOJIOHKH 3BYKOBBI€, MYJIbTUMEIUHHBIN
MPOEKTOP, JOCKa MapKepHasi, KOMITBIOTED
NEPCOHAIbHBIN, IPUHTEP

ITomemenus s

I'-205/2, Kabuner

Kpeciio pabouee, cTeiiax, cTyl, mkad, mkad

CaMOCTOSITENIbHOM COTPY/AHHUKOB Kag. JUIs1 JOKYMEHTOB, CTOJI TUCbMEHHBIH,
paboThI "TT™M" KOMIIBIOTEpHAs CETh C BBIXOJAOM B lIHTEpHET,
KOMITBIOTEP NEePCOHANIBHBIN, IPUHTED,
XOJIOMITBHUK
ITomemenus nus I-219/2, Kpecio paboyee, CTOJ pernoiaBaTess, CTod,
KOHCYJIbTUPOBAHUS [TpenomaBaTenbckas | cTys, mKad, mkad s JOKYMEHTOB, mKad s
OJIeXK 1B, IIKa( 11 XpaHEHUsI UHBEHTaps,
KOMIIBIOTEpHAsI CETh C BBIX0/I0M B MHTEpHET,
KOJIOHKH, MHOTO()YHKITHOHAJIbHBIN LIEHTD,
KOMITBIOTEP MEePCOHATBHBIN, XOJIOIMIIEHUK,
KOHJIUITMOHED
I'-208, Kpeciio pabouee, CTOJ, CTYI, mKkad, mkad s
[TpenonaBaTenbckas JIOKYMEHTOB, IIKaQ A5 OACKAbI, CTOI

MMACbMEHHBINA, KOMITBIOTEP MEPCOHATBHBIN

[Tomewmenus ns
XpaHEHUS
obopynoBaHus U
y4eOHOT0 MHBEHTaps

I'-05, Macrepckas
kad. "TTM"

CTCJUIAXK I XpaHCHUA HHBCHTAPA
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

FHI[pOI[I/IHaMI/I‘{eCKaSI TCOPUA PCIICTOK

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

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

OO61re 3aKOHOMEPHOCTH TEUEHUS KUAKOCTU B KaHajax ruapomamind (CeMuHap)
CuitoBO€ BO3/IEHCTBHE MMOTOKA KUAKOCTH HA 3JIEMEHTHI TPOTOYHOU yacTu (CeMuHap)
[Tonobue u MonenupoBaHue B JOMACTHBIX TuApoMaiinHax (CemuHap)
Xapakrepuctuku ruapomaiind (CemuHap)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Wunekc KM- | KM- | KM- | KM-
Howep Paznen aucuumuimnbl KM: L 2 3 4
pasnena Henens 4 8 11 14
KM:
1 OO0m1re 3aKOHOMEPHOCTH TEUEHHUS KUKOCTH B KaHaJIax
TUAPOMAIITUH
11 OO0m1re 3aKOHOMEPHOCTH TEUEHHUS KUKOCTH B KaHaJIax +
) TUJIPOMAIITUH
12 ['unpoauHamMuyeckne 0COOEHHOCTH NPOTOYHON YacTu +
' HACOCOB M TUJPOTYPOUH.
2 CunoBoe BO3/eiiCTBHE NOTOKA KUAKOCTH HA 3JIEMEHTHI
IIPOTOYHOM YacTU
21 CunoBoe BO3EMCTBUE NTOTOKA JKUIAKOCTH HA DJIEMEHTBI +
' POTOYHON YacTH
3 [Tonobue n MosienMpoBaHUE B JIOMACTHBIX T'HJIPOMAIIMHAX
3.1 [TogoOue u MoenMpoBaHUE B JIOMACTHBIX THIPOMAIIIMHAX +
4 XapakTepUCTUKH THAPOMAIITUH
4.1 XapakTepUCTUKH THAPOMAIINH +
Bec KM, %: | 20 20 30 30
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