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

Hanpagienue noaroroBku/cnenuaiabiocth: 13.03.03 DHeprerudeckoe MANIHHOCTPOEHHE

HaunmeHoBaHue 06pa30BaTeJI])H0]71 IporpaMmali: ABTOMaTI/I3I/lpOBaHHbIe rujipaBju4€CKUE€ U TIHCBMATHY€C€CKHUE
CUCTEMBbI H arperaTbl

YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
I'MIAPOINHAMMUNYECKAS TEOPUS PEHIETOK

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

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 2022




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceeaenun o Bnagensue L3N M3K B.M.
Bnageney, Opaxenawsunnu b.M.
HpeHOI[aBaTeJ]B WaeHTudHKaTop Rd5ae6c88-OrakhelashvBM-6133e§ Oane_]IaI_HBI/IHI/I
(OJDKHOCTB) (moamucs) (pacuupoBKa IOIINCH)

COI'ZTACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K
PyxoBonurens . Bregeney, MovepH1Ha H.W.
00pa3oBaTeIbHON IPOrPaMMBI Vpermvdmratop  |RLOBT33d8-PocherninaNi-bbd4 793 H.!. Tlouepuuna
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (Tmoamucs) (pacmudpoBKa MOIIHCH)

3BaHUE)

MoanucaHo 3NeKTPOHHON nognuceio ®TEOY BO «HUY «M3IU»
Ceenennn o enagensue L3N M3K

3aBelyIOLIMi BBITyCKaIOIIEH Brenenes Borkos A.B.
Kadeapsl Vinermndnratop R36959360-VoIKoVAV-775a7257 A.B. Boakos

(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (moamucs) (pacmudpoBKa HOIIHCH)
3BaHUE)



1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Leab ocBOCHMS IMCUMIIMHBI: U3YYEHHE OCHOBHBIX 3aKOHOB TEUEHUS M B3aUMOJCHCTBUS MOTOKA
XKHUJIKOCTH € pabOYMMHU OpraHaMH THPABIMYECKUX 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;
- IoJlydeHre HHGOpMaluu 0 MaTEMaTHYECKUX METOAaX U MpueMax, IPUMEHIEMbIX IIPU
[IPOEKTHPOBAHUHU HIEMEHTOB I'MPABINYECKUX MAIINH;
- OCBOCHHE METO/IOB pacyeTa OCHOBHBIX MapaMeTpOB pabouyHMX OPraHOB JOMACTHBIX TUAPOMAILINH;
- IpUOOPETEHNE HABBIKOB PEIICHUS IPUKIIAIHBIX THIPABINYECKUX 3a/1a4.

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

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

[IK-1 Cnocoben k N/-3nk-1 Bemmomnnsier pacuyersr | 3HATH.
KOHCTPYKTOPCKOI AIIEMEHTOB OOHEKTOB - OCHOBHO# (PM3HKO-MaTeMaTHYCCKUM
NeSITeTILHOCTH B cepe npodeccuoHanbHOM alapar,
ABTOMAaTHU3UPOBAHHBIX JIeITeIIbHOCTH - MCTOZBI aHAJIN3a U MOJEIUPOBAHNA
THAPABIHIECKUX U TEOPETUYECKOTO UCCIIEIOBAHUS MPU
MHEBMATHYCCKHX CHCTEM U MIPOEKTUPOBAHUN OCHOBHBIX AJIEMEHTOB
arperaTos THJIPABIMYECKUX MAIUH.

YMETh:

- IPUMEHSTh OCHOBHOM (hM3HKO-
MaTeMaTUYECKUN anmnapar;

- MCTOJbI aHaJIn3a U MOACIIMPOBAHUSA U
TEOPETUYECKOTO UCCIIEI0OBAHUS TIPU
MPOCKTUPOBAHNUN OCHOBHBIX 3JICMCHTOB
T'MJIPaBIMYECKUX MAIlliH; UCIIOJIb30BaTh
TEOPETUYECKHE OCHOBBI PA00OUNX
IIPOLIECCOB IIPU pacyeTax YHEPreTUUECKUX
MalI{H, alnapaToB U YCTAaHOBOK.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuurninuHa OTHOCHUTCA K OCHOBHOM TmpodeccrmoHanmbHOM 00pa3oBaTenbHON MporpamMme
ABTOMaTH3MPOBAaHHbBIE THAPABIMYECKHE U MHEBMATUYECKHWE cHcTeMbl U arperatol (nmamee — OIIOII),
HarpaBjeHus noarotoBku 13.03.03 DHepreTudeckoe MalIMHOCTPOCHHUE, YPOBEHb 00pa30BaHUS: BBICIIIEE
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 MOJIETH
pEaTBHBIX MIOTOKOB JKUAKOCTEH

- 3HaTh (PU3UUECKUE OCHOBBI MEXaHUKU

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

- YMETh CAMOCTOSITENILHO Pa30UpaThCsi B METOJIMKAX MAaTEMAaTHUYECKUX pacuéToB

- yMeTb 00pabaTbIBaTh 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 JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpPyJI0eMKOCTh JUCHUTUTMHBI COCTaBIISIET 4 3a4eTHBIX euHUIIbI, 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 aTTeCTAIIUH
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 KUHETHYECKOW SHEpruM Uil OIPaHHMYEHHOIo 00beMa MHUJIKOCTH B IPOMU3BOJIBHOM
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 OCHOBHOT'O YPaBHEHUS TMAPOMAILUHBI.
dusnueckue npeacTaBieHus 00 00TeKaHUM JIONACTHBIX cUcTeM. [IpubikeHHas MoJeNb TeYEeHUs
HEBSI3KOW JKUJKOCTU B PELIETKE JIONMACTEH. YPAaBHEHUE CBS3M LUPKYJSALMKU I Pa3IMYHBbIX BHUJIOB
TUAPOJMHAMUYECKUX PEIIETOK. YPaBHEHUS MABWKCHHUS W HEPA3pbIBHOCTU B KPUBOJIMHEHHOU
OpPTOTrOHAJILHOM cucteMe KoopauHaT. OCHOBHBIE IIOJIOKEHUS OJHOMEpPHOM Teopuu. Merombl
IIOCTPOEHHUS TOTEHLIUAIBHOIO OCECUMMETPUYHOIO TEUEHHUS. .

1.2. T'unponuHaMuueckue 0COOEHHOCTH MPOTOYHON YaCcTH HACOCOB U THAPOTYPOUH.

Obmas knaccuukaiys JONACTHBIX TuApoMamnH. KuHeMaTudeckue mapaMeTphl MOTOKa B
pabouem konece. Moaenb CTpyWHOro TeueHus. M3MeHeHrne MeXaHM4YEeCKOW SHEPTHH KUIKOCTH B
pabouem konece. Kinaccudukarus moaBo10B, pabodyux Kojiec ¥ OTBOJIOB HACOCOB U THIIPOTYpPOUH.
[TonsiTHSA yAENBbHBIX SHEPTUM BXOJA U BBIXOJIA, HAMIOPA, PACX0/la, MOIIHOCTH, THAPABINUECKOTO H
nosHaoro KIT/I.

2. Cunosoe 8o3oeticmeue nOMoKd HCUOKOCHU HA IeMeHmbl NPOMOYHOU Yacmu

2.1. CunoBoe BO3/I€ICTBHE MOTOKA KUJKOCTH Ha JIEMEHTHI IPOTOYHOM YacTH

Teopema JXXykoBckoro o moabeMHON cuie g npoduis npsmoil pemerku. [IpumeHenue
MeTo/la KOH(OPMHBIX OTOOpaKeHUW [UIs pelleHusl 3afad OOTEeKaHHs JABYXMEPHBIX PEIIETOK.
Pemerka mpsIMBIX TIJTACTHH W KPYroBas peHieTKa M3 OTPE3KOB JIOTapu(MHUUECKHX CIHpasei.
[Ipou3BonbHas Kpyropasl Bpallaromiascs pemierka. MHTerpaabHble ypaBHEHHS AJII KOMIUIEKCHOM
CKOPOCTH,  KOMIUIEKCHOTO  TMOTEHIMaja W  KacaTeJIbHOM  COCTaBIIAIONICH  CKOPOCTH.
['unpoauHamMuyeckue mapaMeTphl penieTok. Pacmpesnenenne cKopocTd M JaBICHHUS HA MPOPUIAX
HACOCHBIX U TYPOMHHBIX PEIIETOK U MX 3aBUCUMOCTH OT T€OMETPUYECKUX MapaMEeTPOB U pPEeXHMa
oOrekanusa. ['maponuHamudeckas cuiia, JedcTByromias Ha npoduib perieTkd. KoadduimeHTs
MOJABbEMHONU CHJIBI U MOMEHTA W UX 3aBUCHMOCTH OT T€OMETPHUUYECKUX MapaMETPOB M OT PEKHUMa
00TEeKaHu,..

3. Ilooobue u mooderuposanue 6 10NACMHbIX 2UOPOMAUUHAX

3.1. [Togo6ue u MoIeTMPOBAHUE B JIOMACTHBIX THIPOMAIITHHAX

®dusndeckue OCHOBBI MOJ00MSI TEYCHHUI B HETOJBIKHBIX M BpAIIAONIUXCs paboynx opraHax.
Kputepun nomgobus u ux ¢uszndeckuit cmpica. HeoOXoaumbie U TOCTaTOYHBIE YCIOBHS TOI00MS.
OcHOBBI Teopun pa3MmepHocTH. Teopema bakunrema m e€ cieactsusi. bespazmepHbie KOMILJIEKCHI
JUTsE pabouuX MapaMeTpoB TUAPOMAIIMH U UX aHaiu3. [locTaHOBKA 3a/a4 MoJenupoBanus. Mojenb
u Hatypa. [lomHOe M YaCTHYHOE TE€OMETPUYECKOe, KMHEMAaTHUeCKOe W JHUHAMHYECKOE IMojo0ue
MoJielH U HaTypbl. DopMyIbl 000U AT HACOCOB, U TUAPOTYpOUH. [lepecyer xapakTepUCTHUK.
Macmmtabubiii 3¢ exr..

4. Xapaxmepucmuku 2u0pOoMauiut




4.1. XapakTepuCTUKHU THAPOMAILNH

TeopeTnyeckne XapaKTEPUCTUKHU JIOMACTHBIX HACOCOB. TeOpeTHYeCcKHil Hamop Hacoca U €ro
3aBHCUMOCTh OT TEOMETPUH INOJBOJAa M pabodero Koieca, a TakkKe OT pexuMa paboTh.
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 pekrUMa paboThl. 3aBUCUMOCTh Hanopa, MomHocTH U KIIJ] oT pexxuma
paboTel Hacoca. TeopeTHdeckHe XapaKTePUCTHKU TUAPABINYECKOW TypOuHBL. OcoOeHHOCTH
TEYCHUs] B CHHPAIbHONW KaMepe M HampapisgIoOlIeM ammapare. TeopeTHYecKHe XapaKTepUCTUKU
pacxoja, MOMEHTa M MOIIHOCTH M WX 3aBUCHUMOCTh OT pekuma paborel. bamanc sueprum B
ruapotypoune. ['mapapnmuueckuii, o0bemMHbld U1 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

. Onpeznenenue napaMeTpoB MOTOKA LIEHTPOOEKHOI0 HACOCA;

. Onpenenenue napamMeTpoB MOTOKA pagualbHO-OCEBOM rUAPOTYPOUHBI;

. Onpeznenenue ruJpoAMHAMUUYECKUX TapaMEeTPOB MPSIMOI HENOIBMKHOM PELIeTKH;

. Onpenenenye ruipoIMHaAMUYECKUX TapaMETPOB KPYTrOBOM HEMOIBUIKHOM pPEIIETKH;
. Onpeznenenue rupoAMHAMUUECKUX [TapaMETPOB MPSIMOM BUKYIIEHCS PEIIETKH;

. Onpenenenue ruipoIMHaAMUYECKUX TapaMETPOB KPYroBOM BpalllatoIIencs peleTKu;
. Konrponsnas pabora;

. Onpenenenne CHIIOBOTO B3aUMOJICHCTBHUS TIOTOKA U TIPOQHIIS B IPSMON TOABMKHON
pelIeTKe;

9. Pacuer 1 OCTpOCHNE TEOPETHIECKON XapaKTEPUCTHKH LEHTPOOESKHOTO HACOCA,

10. Onpenenenue CUIOBOTO B3aUMOJICHCTBUS TOTOKA U PO B KPYrOBOU Bpariaromencs
pelIeTKe;

11. [IpuMeHeHue 3aKOHOB MTOI00US /1715l TPOEKTUPOBAHMS I'MIPOMAILIUH;

12. Onpenenenue napaMeTpoB NOTOKA OCEBON THIPOTYPOUHBL;

13. OnpeneneHye CUIOBOTO B3aUMOJICHCTBHS OTOKA U HEMOABMKHON PELIETKH;

14. Onpenenenue napaMmeTpoB NOTOKA OCEBOI'O HACOCA.

01N DN W~

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 pasneny '"[lomoOume u MonenupoBaHue 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 pamMkax yacoB Ha TpyINIoOBBIE
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 MEPOTPHUATUHN 110 pazaeny "OO1mme 3aKOHOMEPHOCTH TEUEHHUS JKUJIKOCTH B
KaHaJIax THApOMAIInH"

2. Koncynbranuu HampaBlieHbl HA MOJIyY€HUE WHAUBUAYAIBHOTO 3aJlaHUS JJIS BBHIIOJHEHUS
KOHTPOJIBbHBIX MeEponpusTHii no pasneny "CuiaoBoe BO3JIEHCTBUE IMOTOKA >KUJIKOCTH Ha
3JIEMEHTBI MPOTOYHOM yacTu"

3. Koncynpranum HarpapieHbl Ha MOJy4Y€HHE WHIMBHYAIbHOTO 33aHUS JJISI BBITOJTHEHHS
KOHTPOJBbHBIX MepompusaTuii mo pasaeny "llomobue m MojenupoBaHHE B JIONACTHBIX
ruapomamuHax". KonrponsHas pabora

4. KoHCynbTalluM HaIpaBJICHbl HA MOJTYYEHHE WHIUBUIYATbHOTO 3a/laHUs JUISl BBIOJIHEHUS
KOHTPOJIbHBIX MEPONIPUATHH 1O paszaeny "XapakTepUCTUKU THApOMaIInH"

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HE IPEayCMOTPEHBI



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

Howmep paznena
JUACIUILINHBI (B

O1eHOYHOE CPEICTBO
(THI ¥ HAUMEHOBAHUE)

3aIIaHUPOBaHHbBIE PE3ybTaThl 00Y4YEHUS 110 IUCLUILINHE Konpt
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKAaTOPOB COOT];e?lT ;3 i€
11234
3HaTh:
METO/bl aHAIN3a U MOJEIUPOBAHMSI TEOPETUYECKOTO UCCIIEJOBAHUS TIPU Cemunap/O0111e 3aKOHOMEPHOCTH
IIPOEKTUPOBAHUM OCHOBHBIX 3JIEMEHTOB T'HJIPABINYECKUX MALIUH W/1-3nk-1 + TEUYEHMsI )KUJKOCTH B KaHajIax
T'MJpOMAIINH
OCHOBHOH (PM3MKO-MaTeMaTHUECKUH armapar V-3 + Cemunap/Ilogo6ue u MoaenupoBaHue
B JIONACTHBIX TMIPOMAIIMHAX
Ymersb:
METO/]Ibl aHAJIM3a U MOJEIMPOBAHUS U TEOPETUUECKOTO UCCIEA0BAHUS Cemunap/CuioBoe BO3ACHCTBHE
IPYU IPOEKTUPOBAHUU OCHOBHBIX 3JIEMEHTOB I'MJIPABIMUECKUX MAIlUH; V-3 + MOTOKA JKUKOCTH Ha S/IEMEHTbL
HCIO0JIb30BaTh TEOPETUUECKUE OCHOBBI pab0YMX IIPOLIECCOB IIPU IIPOTOYHOMN YacTH
pacyerax HepreTMYeCKUX MallliH, allapaToB U YCTaHOBOK
MIPUMEHSTh OCHOBHOM (PM3MKO-MaTeMaTUYECKU anmnapar V-3 + Cemunap/XapakTepuCTUKH
I'MIPOMAIINH

10




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 ruapomanivnd (CeMunap)

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

IIpumeuyanue: OueHOYHbIE MAaTEpUAIbI 110 TUCLMIIIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYUEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H IJIEKTPOHHBIE H3IAHNS

1. Emues, b. T. Texuuueckas rujpoMexaHukKa : ydeOHUK [yl By30B 10 CHELMAIbHOCTH
"I'mapaBiaryeckie MamyHbL U cpeactBa apromatuku” / b. T. Emues . — 2-e u3., mepepa0. u ot . —
M. : MammHoctpoenue, 1987 . —440 c.;

2. Koznos C. H., IletpoB A. .- "Pacuer paananbHBIX U OCEBBIX CHJI B IICHTPOOEIKHBIX HACOCAX:
Merton. yka3aHus K KypCOBOMY M JUIUIOMHOMY IPOEKTUPOBAHMIO 110 Kypcy «Teopus u pacuer
nonacTHbIX Tuapomamney, M3gatensctBo: "MI'TY um. H.D. baymana", Mockga, 2008 - (32 c.)
http://e.lanbook.com/books/element.php?pll_id=52113;

3. Bukrtopos, I'. B. Yue6Hoe nocobue no kypcy "Teopus nonactHeix ruapomamnd": [lonobue u
MojenupoBanue B rugpomamuHax / I'. B. Bukropos ; Pea. B. C. KBsaTkoBckuii ; Mock. 3Hepr. HH-T
(MBH) . — M. : U3a-Bo MOU, 1980 . -85 c.;

4. Bukrtopos, I'. B. YuebHoe nocodue no kypcy "Teopus nonactHbix rugpomamna’: O0mume
ocHoBbI Teopuu / I'. B. Buktopos ; Pen. O. A. BepOuikas ; Mock. auepr. ua-t (MOH) . — M. : U3x-
Bo MOU, 1978 . — 87 c..

5.2 JIunieH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";

2. Office;

3. Windows;

4. Maiitng BuneokondepeHuuu;

5. Antumnaruat BY3.

5.3 UuTepHeT-pecypcesl, BKJIIOYas NPodecCHOHAIbHBIE 0a3bI JaHHBIX 1 HH()POPMAILIMOHHO-
CIIPaBOYHBIC CUCTEMBI:
1. 9BC Jlaus - https://e.lanbook.com/
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2. 9BC "YHuBepcurerckas 6u0J11M0TeKA OHIANH" -

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

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/
4. dnexkrponHas oudmoreka MOU (b MOM) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMemeHunst Homep aynuropun, OcHanenue
HaAaNMMCHOBaHHUeE
VYueOHbIC ayAUTOPUHN K-120, MamuHHbIA cepBep, KOHAUIMOHEP
JUJTA IPOBEICHUSA 3an MBI]
JIEKIIMOHHBIX 3aHATUN U I'-102(a), napTa co CKaMbei, CTOJI MpernoaaBares, mkad
TEKYLLETO KOHTPOJIS MynbpTUME IMAHBINA JUIA XpaHEHHs] MHBEHTaps, JOCKa MEJIOBas,
KJ1acc KOMITBIOTEPHAs CETh C BBIXOAOM B MIHTEpHET,

KOJIOHKH 3BYKOBBIE, MYJIbTUMEIUNHBIN
IIPOEKTOP, JOCKA MapKepHasi, KOMIIBIOTEP
IIEPCOHAIbHBIN, IPUHTED

Y4eOHble ayIuTOpUN
JUTSL TIPOBEICHUS
MPaKTUYECKHUX 3aHATHH,
KP u KII

A-312, YueOnas
ayautopus "A"

mapTa co CKaMbeﬁ, CTOJI IperiogaBaTelis, CTYJI,
JOCKa MCJIOBas

VY4eOHble ayIUTOPUH
JUISI IPOBENICHUS
MIPOMEXKYTOUHOU

aTTecTaluu

I'-102(a),
MynbpTMEe IMAHBINA
KJIacc

napTa co CKaMbel, CTOJ MpenoaaBaress, mkad
JUIsl XpaHEHUsl HHBEHTaps, JOCKa MEJIOBasl,
KOMIIBIOTEPHAsl CETh C BBIXOOM B MIHTEpHeET,
KOJIOHKH 3BYKOBBIE, MYJIbTUMEANMHBIN
IIPOEKTOP, JOCKA MapKepHasi, KOMIIBIOTEP
IIEPCOHAIBHBIN, IPUHTED

Ilomenienus st

I'-205/2, Kabuner

Kpecio pabouee, cTeax, cTyl, mkad, mkad

CaMOCTOSITEIIbHON COTPY/AHHUKOB Kag. JUISL JOKYMEHTOB, CTOJI TUCHMEHHBIH,
paboThI "TT™M" KOMIIBIOTEPHAs CETh C BBIXOAOM B MIHTEpHET,
KOMITBIOTEP MEePCOHAIBHBIN, PUHTED,
XOJIOJMIIBHUK
ITomerenus mist I-219/2, Kpecio pabouee, CTOJI TIperoaaBaTeis, CTO,
KOHCYJIbTUPOBAHUS [TpenonaBatenbckass | cTyd, mkad, mkad 11 JOKYMEHTOB, IKad a1
OJIXKIBI, IKA( 1T XpaHEHUsI MHBEHTAPS,
KOMITbIOTEPHAs CeTh C BBIXOZIOM B MIHTEpHET,
KOJIOHKH, MHOTO()YHKITHOHAIIEHBIN IIEHTD,
KOMITBIOTEP NEPCOHANIBHBIN, XOJOJUIIBHUK,
KOHJIUITHOHED
I'-208, Kpecio pabouee, CTOI, CTYyI, Kad, mrad 1s
IIpenonaBarenbekas JIOKYMEHTOB, LKA sl OAEKIbI, CTOI

HHCLMCHHBIﬁ, KOMIIBIOTCP HCpCOHaHLHLIﬁ

ITomemenus s
XpaHEHUS
000pyI0BaHUS U
y4eOHOT0 MHBEHTaps

I'-05, Macrepckas
kad. "TTM"

CTCJUIAXK JJIA XpaHCHUA HHBCHTapPs
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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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