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
JIOIMACTHBIE HACOCBI

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.13

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 6;
8 cemectp - 2;
Bcero - 8

Yacos (Bcero) no yueGHomy
TJIaHY:

288 yaca

Jlekuuu

7 cemecTp - 48 yaca;

HpaKTuquKne 3aHATHA

7 cemecTp - 48 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Koncynbranumn

7 cemecTp - 2 yaca;
8 cemecTp - 14 yacos;
Bcero - 16 yacos

CamocTrosiTesibHasi padoTa

7 cemectp - 117,5 yacos;
8 cemecTp - 57,7 yaca;
Bcero - 175,2 yaca

B ToM unciae Ha KII/KP

8 cemectp - 57,7 yaca;

HNnas koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:

Pemenne 3anau
Pacuyerno-rpaguyeckas pabdora
JlomamHee 3aganue
KonTpoJsabHas pa6ora

HpomemyTquaﬂ aTTrecrauud:

JK3aMeH
3amuTa KypcoBoro npoexkra

7 cemectp - 0,5 yaca;
8 cemectp - 0,3 uaca;
Bcero - 0,8 yaca
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K

Bnageneyu Jiamacos A.K.
[IpenomaBaTelib WpeHTudkaTop R851cbB61-LiamasovAK-02175e14 A K. JIamacoB
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
PyKOBOIlHTeHB . Bragene, Mo4epHnHa H.W.
O6pa3OBaTeHBHOI/I HpOI‘paMMbI VaeHTuduratop R1d8f33d8-PocherninaNI-bbd4793 HI/I HoqepHI/IHa
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (Tmoamucs) (pacmudpoBKa MOAIHCH)
3BaHHE)
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
w o Ceenennn o enagensue L3N M3K
3aBeyroIHi BBITYCKAIOLICH Braeren Boikos AB.
Kadeapbl Macnmngumarop R369593e9-VolkovAV-775a725f A.B. Bonkos
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (moamucs) (pacmudpoBKa HOIIHCH)

3BaHHE)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heap ocBoeHHs TMCHMIIMHBI. Lleb OCBOCHMS AMCHUIIIMHBI COCTOUT B M3YyYCHHM IapaMeETpPOB,
XapaKkTEPUCTUK U KOHCTPYKLMUH JIONACTHBIX HACOCOB, BOIIPOCOB HMX HKCILUIyaTallMH, T'MAPOJAMHAMMKU
pabouero mporecca B JIEMEHTaXx IMPOTOYHOM YacTH M METOJIMK pacyera W IMPOEKTUPOBAHUS ITHUX

9JICMCHTOB.

3agauu AMCHMIIINHBI

- U3y4eHHE TUIIOB, TAPAMETPOB, XapAKTEPUCTUK, KOHCTPYKTHUBHBIX 0COOCHHOCTEH 1 o0nacTeit
HPUMEHEHHS JIOTIACTHBIX HACOCOB;
- 03HAKOMJICHHE C OCHOBHBIMU TMP00IeMaMH, BOZHUKAIOIIMMU TP SKCILTyaTallUU JIOMACTHBIX
HACOCOB B 00CITY)KMBAEMBIX THIPOCUCTEMAX, U CITOCO0aX MX pa3pelIeHUs C OLEHKOM NX YHEPreTHYecKOn
¥ SKOHOMHUYeCcKoi 3¢ hekTuBHOCTH;
- (hopMHpOBaHKE MPEICTABICHUH O KABUTALIMOHHBIX IPOLIECCaX, OCBOSHHE METOIUK BBITTOIHCHHUS
pacdeToB 1o 00ecreueHHI0 OECKaBUTAIMOHHOI pabOoThI JIONACTHBIX HACOCOB BO BCEX PEKUMAX
9KCIUTyaTallil B KOHKPETHBIX THIPOCUCTEMAX;
- 03HAKOMJICHHE C COBPEMEHHBIMH CIIOCOOAaMU MOBBIIICHUSI aHTUKABUTAI[HOHHBIX KAYECTB

HaCOCOB,

- 03HaKOMJIEHHE C LEJIIMU U METOJJaMH MCTIBITAHUN JIONACTHBIX HACOCOB, 000PYAOBaHUEM
UCTIBITATEIbHBIX CTEH/IOB U PUOOPETEHNE NPAKTUUYECKUX HABBIKOB IIPOBEACHUS UCTIBITAHUH;
- IpHOOpETEHNE HAaBBIKOB pa3pabOTKU TEXHUYECKUX 3a/laHU Ha IPOEKTUPOBAHUE HOBBIX

HaCOCOB,

- IproOpeTeHNE HABBIKOB MIPUHATHS 1 000CHOBAHUS KOHKPETHBIX TEXHUYECKUX PEIICHUH MTPH
pacuere ¥ IPOEKTUPOBAHUU BCEX AIEMEHTOB IPOTOYHON YaCTU U APYTUX y3JI0B JIOMACTHBIX HACOCOB B
IIPOLIECCE BBIIOJIHEHUS KypCOBOIO IIPOEKTA.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH J0CTUKEHUs KOMIIETeHIIUIi

KOI{ U HAMMCHOBAHHEC
KOMIICTCHINH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TOCTUKCHUSA
KOMIICETCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[TK-1 CniocobeH k
KOHCTPYKTOPCKOM
NesTeTbHOCTH B cdepe
ABTOMATHU3HPOBAHHBIX
TUAPABINYCCKUX U
MTHEBMATUYECKHUX CUCTEM U
arperaron

N -1nk-1 Pa3pabareiBaer
TEXHUYECKYIO TOKYMEHTAIMIO
B COOTBETCTBUE C
tpeboBanusimu ECK/I, B Tom
YHCJIE C UCTIOIb30BAaHUEM
COBPEMEHHBIX CUCTEM
aBTOMAaTHU3UPOBAHHOTO
MIPOEKTUPOBAHUS

3HATH:

- OCHOBHbIE TPEOOBAHUS U CTaHIAPTHI
ECK/I x oopMIIeHUIO TEXHUYECKOM
JIOKYMEHTAIIUU 3JIEMEHTOB U COOPOYHBIX
€IMHHLI JIONIACTHBIX HACOCOB.

YMETh:

- IPE/ICTABIATh TEXHUYECKYIO
JIOKyMEHTAIMIO Ha JIONACTHBIE HACOCHI B
cooTBeTcTBUU ¢ TpeboBanusmMu ECKJI.

[TK-1 CrniocobeH k
KOHCTPYKTOPCKOM
JesTeTLHOCTH B chepe
ABTOMATHU3HPOBAHHBIX
TUAPABINYCCKUX U
MTHEBMATUYECKUX CUCTEM U
arperaron

NJI-2nix-1 lemoncTpupyer
3HAHHE 3aKOHOMEPHOCTEH
MPOIIECCOB, MPOUCXOISIIINX B
o0BbekTax mpodeccuoHanbHON
JIeSTEIbHOCTH

3HATH:
- TEOPETUYECKHE OCHOBBI PabOUNX
IIPOLIECCOB B JIOMACTHBIX HACOCAX U
JPYTUX SHEPTETUYECKUX MAIlIMHAX U
YCTaHOBKaX.

YMETh:

- IPOBOJUTH BBIOOp, pacyeT U aHaIu3
pabouyux XapakTepUCTUK U PEKUMOB
paloThI JIONACTHBIX HACOCOB.

[IK-1 CoocobeH k
KOHCTPYKTOPCKOM

WJI-3nk-1 BeimonusieT pacuerst
3JIEMEHTOB 00BEKTOB

3HAaThb.
- CITOCOOBI U MCTOJBI pacdyeTa OCHOBHBIX
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Koa u HaumeHoBaHue

Koa u HaumeHoBaHMe

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

KOMIIETCHIINH HHAUKATOpa JOCTHIKCHUSA
KOMIICTCHIIUHA
JACATCIIBHOCTH B C(l)epe HpO(l)eCCHOHaHLHOﬁ 9JICMCHTOB JIOIIACTHBIX HACOCOB
ABTOMATU3UPOBAHHBIX JACATCIIBHOCTH Pa3JIMYHBIX TUIIOB.

TUAPABINYCCKUX U
IMHCBMATU4YCCKUX CUCTCEM U
arperaTroB

YMETB:

- IPOBOAMTH TUIPABINYECKUE U
IIPOYHOCTHBIE PaCYeThl OCHOBHBIX
3JIEMEHTOB JIONIACTHBIX HACOCOB HA OCHOBE
MU3BECTHBIX METOAMK U 3aKOHOMEPHOCTEM.

[TIK-2 Cnocoben npuHUMaTh
1 00OCHOBBIBATH
KOHKPETHbBIE TEXHUYECKUE
pelIeHus TP CO3JaHUH
ABTOMAaTU3UPOBAHHBIX
TUIPABIMYECKUX U
MMHEBMATHYECKUX CUCTEM U
arperaroB

N-1nk-2 JemoHCcTpUpyeT

IIOHMMAaHHEC BIUAHUA YCJIOBI/Iﬁ

paboTel 00BEKTA
npodeccroHaIbHOM
JCATCIIPHOCTHU HA
NPUHUMACMBbIE
KOHCTPYKIIMOHHBIC PCIICHUA

3HAThb.

- TUIIbI JIOIIACTHBIX HACOCOB, o0J1acTu ux
Ha3HA4YCHUA U ITPUHIUIT HeﬁCTBHH
ruapomMalivi B IICJIOM.

YMETh:

- IPOBOJIUTH BHIOOP HACOCA U €T0 MPHUBOJIA,
OHTI/IMI/I?,I/IpOBaHHBIﬁ 110 UHBECTUIITMOHHBIM
Y 3KCILTyaTallMOHHBIM 3aTpaTaM Ipu
paboTe B TaHHOU THJIPOCHCTEME.

[TIK-2 Cniocoben npuHUMaTh
1 00OCHOBBIBATH
KOHKPETHBIEC TEXHUYECKUE
pellIeHus TP CO3aHUH
ABTOMAaTU3UPOBAHHBIX
TUIPABINYECKUX U
MMHEBMATHYECKUX CUCTEM U
arperaTon

N/I-3nk-2 [Ipunumaer
000CHOBaHHBIC TEXHUYECKHE
pELICHHS ITPH CO3/IaHUH
o0bekTa podeccHoHaIbHOM
JeSITeIbHOCTH

3HaThb.
- OCHOBHBIC HMCIIOJIHCHUS 3JICMCHTOB
HpOTO‘lHOI‘/’I YaCTH JOIIaCTHBIX HACOCOB.

YMETh:
- MPUHUMATHh U 0OOCHOBBIBATH
KOHKPETHbIE TEXHUYECKHUE PELIECHUS MTPU
pa3palboTKe JIONacTHBIX HACOCOB,
00ecreunBaroIIUX UX BHICOKYIO

3¢ (PEKTUBHOCTD U IKCILTyaTAIIHOHHBIE
KauecTBa.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JucuunimHa OTHOCHUTCS K OCHOBHOW Tpod)eCCHOHAIbHONW 00pa3oBaTenbHOM MporpaMme
ABTOMAaTU3UPOBaHHBIE THAPABINYECKHE U MMHEBMATHYECKHWE cUCTeMbl u arperartbl (mamee — OIIOIN),
HanpaBieHus: moAroToBku 13.03.03 DHepreTHyeckoe MalIMHOCTPOCHHUE, YPOBEHb 00pa30BaHUS: BBICIICE

oOpa3oBaHue - OakaiaBpuar.

Bbazupyertcs Ha ypoBHE cpeqHero oo1ero oopazoBaHusl.

Pe3ynbrarhl 00y4ueHMs, MOIy4eHHbIE IPU OCBOEHUH TUCUUIUIMHBI, HEOOXOIUMBI IIPU BBIOJIHEHUN
BBIITYCKHON KBaTM(PUKAIIMOHHOMN pabOoTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHIUTUTMHBI COCTABIISIET 8 3a4eTHBIX euHMII, 288 Jaca.

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

Pasesb1/TeMbl 8| a
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 — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OO1ue cBeneHus o 28 7 8 - 8 - - - - - 12 - ITodzomogxa pacuemuuix 3a0anuii:
JIONACTHBIX HACOCAX OmnpeneneHre HaNIOpa Hacoca Mo MOKa3aHUsIM
1.1 Knaccudukarus 8 2 - 2 - - - - - 4 - puOOpPOB.
HAaCOCOB 10 OCHOBHBIM Camocmoamensnoe uzyuenue
KPUTEPHUSIM meopemuueckozo mamepuana: 1. bynos B.M.
1.2 JlonacTHbIE HACOCHI 10 3 - 3 - - - - - 4 - Hacocer ADC. Y4eb. mocobue a1t By30B. - M.:
1.3 Iono6ue pexxuMoB 10 3 - 3 - - - - - 4 - Dueproaromuzaar, 1986. - 408 ¢ - 1- as rmaBa
paboTHI JIOMACTHBIX 2. 'uapaBiuka, THIPOMAIIHHBL 1
HACOCOB THAPONPUBOIBL. YYeOHHUK IS
MalIMHOCTpOUTENbHBIX By30B[ | bawmra T.M.,
Pynues C.C. u ap. -M.: MammHocTpoeHue,
1982.-423 ¢. - § 2.9-2.18
H3yuenue mamepuanog iumepamypHsix
UCHMOYHUKOG:
[3], 1-16
[8], 2-10
2 HexkoTopsie Bonpocs! 24 4 - 8 - - - - - 12 - Camocmosamenvnoe usyuenue
IKCIUTyaTaluu meopemuueckoz0 mamepuana: 1. 'nipasiuka,
JIONIACTHBIX HACOCOB THAPOMAIIMHBI H TUIPOIIPUBOIBL. YUeOHUK U1
2.1 Bungs! ruapocuctem 6 1 - 2 - - - - - 3 - MalIMHOCTPOUTENbHBIX By30B| | bamra T.M.,
2.2 | Pabouwmii pexxnM Hacoca 6 1 - 2 - - - - - 3 - Pynues C.C. u ap. -M.: MamunocTpoeHue,
2.3 IMyck Hacoca 6 1 - 2 - - - - - 3 - 1982. -423 c. - § 2.9-2.18 2. 'unpasiuka,
2.4 | PerynupoBaHHe TOJAYH 6 1 - 2 - - - - - 3 - THAPOMAIIMHBI U TUIPOITHEBMOIIPHBO/IL.

VYuebnoe nocodue./Ilox.pen. Crecuna C.I1. —
M.: Uzn. lentp "Axagemus". 2005. 3.
[Tankpatos C.H. Bri6op Hacoca n aHaiIH3 €ro
paboTel B rHApocucTeMe. YueOHOe mocobue.
MDMU. 2015. - 37 c.
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I10o020mogKa K npaKkmu4eckum 3auamuam:
COopHUK 33124 10 THAPABIUKE IS
MEXHHYECKUX BY30B.YueOHOe nocodue./mox
pen. 1.U. Kykonesckoro, JL.I'. [Togsumza. — 6-¢
m3a. M.: Uzn-so MI'TY, 2009. —486 c. - § 14
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[3], 17-26
3 Konctpykunn 28 12 CamocmoamensHoe usyuenue
JIOMACTHBIX HACOCOB U meopemuyuecko20 mamepuana: Jlonactaoie
OCHOBBI MX Hacocsl. CripaBoyHHK. 3UMHUIKUHN B.A.,
IIPOECKTUPOBAHUS Kamyn A.B., [Tanup A.H., Ymos B.A./ Ilox
3.1 JlomacTHO# HacoC Kak 8 4 o061, pen. 3umuuIkoro B.A. u Ymora B.A. -
TEXHUYECKUN 00BEKT JI.: MamuHocTpoenue, 1986. -334 c. - 1. 6-8
(cucrema), ero H3yuenue mamepuanog 1umepamypnoix
HAJICUCTEMBI U UCIOYHUKOB:
TOJICHCTEMBI [1], 6-16
3.2 Tunopasmep 10 4 [5], 52-260
JIOIIACTHOTO HAacoca U
ero pabouee mosue
3.3 OCHOBHI 10 4
MPOEKTUPOBAHHUSI
HACOCOB
4 Kapwurarms B Hacocax 26 12 CamocmosamensbHoe usyuenue
4.1 | SIBneHue kaBUTAlMH, €€ 6 3 meopemuyueckoz0 mamepuana: Jlonactaele
(u3ndeckas CynHOCTh Hacocsl. CripaBoyHHK. 3UMHUIKUHN B.A.,
4.2 KaBurarnuonHsie 6 3 Karmnyn A.B., ITanmup A.H., Ymos B.A./ Tlox
3amachl: o6m1. pen. 3umnunkoro B.A. u Ymosa B.A. -
pacroJyiaraemebIi, JI.: MammuHocTpoenue, 1986. -334 c. - §2.19-
KPUTHYECKHH, 2.20
JIOIYCTHUMBIii H3yuenue mamepuanog iumepamypnolx
4.3 VenaoBust v ciocoOb! 7 3 UCHOYHUKOG:
obecreyenus [1], 2-5
6eCKaBUTAIIMOHHOM [8], 16-30
paboTsl Hacoca
4.4 CriocoOBbI MOBBITIICHUS 7 3
AHTUKABUTAIIMOHHBIX
CBOHCTB HACOCOB
5 VcnblTaHKs HACOCOB U 24 12 Ilposedenue uccnedoganuii: Iankparos C.H.
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UCTIBITATCIIbHEIC DHEpreTHIeCcKre U KaBUTAI[UOHHBIC HCITBITAHUS
CTCHJIBI HEeHTPOOEKHOTO Hacoca. JlabopaTtopHbie
5.1 3amayu 1 OCHOBHEIE 12 paboTsl no Kypcy [1JlonacTHble HAcOChl.- M.:
BUJIbI UCTIBITAHUH Uszn-Bo MDOU, 1988. - 20 c.
JIOTIACTHBIX HACOCOB H3yuenue mamepuanog numepamypHsix
5.2 KaBuranuonHsie 12 UCHOYHUKOG:
UCIILITAHMS HACOCOB [4], 280-320
6 Pa6ouee komeco (PK). 16 Camocmoamenvnoe uzyuenue
2D ¢uznveckas Moens meopemuueckozo mamepuana: zyuenue
MTOTOKA JIOTIONTHUTEIHHOTO MaTepralia 1o pasaery
6.1 | 2D ¢usugeckas momens 8 "Pabouee xoneco (PK). 2D ¢usmueckast Momenb
TOTOKA notoka." 'mapasiuka, riApOMAIINHEL U
6.2 Kunemarnka motoka B 8 THIPOTTHEBMOIIPUBOJI. YueOHOe
kananax PK B nmocobwue./ITox.pen. Crecuna C.I1. — M.: U3x.
pac4y€THOM U Hentp "Axagemus". 2005. - § 2.1-2.8
HEpac4YETHBIX peKUMax Ilodzomoeka pacuemnvix 3ad0anuii: Pacuer
XapaKTePUCTUK THIPOCUCTEMBI M BEIOOp Hacoca
IS Hee
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:
[4], 116-240
7 Pacuer u 16 Camocmoamenvnoe uzyuenue
MIPOCKTHPOBAaHUE meopemuyueckozo mamepuana: VI3yienue
npoTouHoi actu PK JIOTIONTHUTEIHHOTO MaTepralia o pasaery
Ha ocHoBe 2D "PacdeT 1 MpOEKTUPOBaHUE ITPOTOYHOM YacTu
(u3ngeckoil MozeH. PK Ha ocHoBe 2D ¢usuueckoit Moaenu.
OmnpenerneHue oceBon Omnpenenenue oceBoii crisl." Bepouikas O.A.
CHUJIBI MeTtoandeckue yKa3aHus 10 KypCOBOMY
7.1 I'unpaBnuueckuit 8 IIPOEKTUPOBAHUIO 110 Kypcey «JlonacTHbie
pacuér pabouero HacoChl U HACOCHbIE cTaHuun». M.: U31-Bo
KoJseca M3MU. 1980. — 24 c.
7.2 Ocesas cuia, 8 H3yuenue mamepuanog 1umepamypHsix
neiicrByromas Ha PK UCHOYHUKOB:
[2], 10-36
[7], 2-28
8 OTBO/IbI U MTOJIBOABI. 18 Camocmoamensroe usyuenue

CriupaibHbIe OTBOJIBI —
pacder u
MPOEKTUPOBAHHE

meopemuuecko2o mamepuana: Mamvn A H.
[IpodumupoBanre NPOTOYHON YacTH pabodnx
KOJIeC IIEeHTPOOEKHBIX HACOCOB. Y4eOl. mocobue.

7




8.1 OTBOIBI 4 1 - 1 - - 2 - M.: U3a-Bo MDU. 1976. — 56 c¢. Mamun A.H.
8.2 IToTepu sHEepruu B 5 2 - 1 - - 2 - Pacuet u nmpoekTupoBaHUe CIUPATBLHOTO OTBOIA
OTBOJIC U MX POJIb B U TOJIYCTIHPATILHOTO TOABOA IIEHTPOOESIKHOTO
OanaHce SHepruu Hacoca. Yue0. mocobue. M.: U3n-s0o MDU.
Hacoca 1980.-44 ¢
8.3 PaguanbHbIE CHITBL, 5 2 - 1 - - 2 - H3yuenue mamepuanios iumepamypHnulx
nerctByromue Ha PK co UCMOYHUKOB:
CTOPOHBI CIIUPATBHOTO [1], 26-32
0TBOJIA [6], 4-32
8.4 IMoxBomBI 4 1 - 1 - - 2 - [7], 10-16
DK3aMeH 36.0 - - - - 0.5 - 33.5
Bcero 3a cemecTp 216.0 48 - 48 - 0.5 84 335
Hroro 3a cemecTp 216.0 48 - 48 2 - 0.5 1175
Kypcogoii npoekr (KIT) | 72.0 8 - - - 14 0.3 57.7 -
Bcero 3a cemecTp 72.0 - - - 14 0.3 57.7 -
Hroro 3a cemecTp 72.0 - - - 14 - 0.3 57.7
UTOro 288.0 - 48 - 48 16 - 0.8 175.2

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texkymmii koHTposb; [TA — npomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obwue ceedenus 0 1I0NACMHBLIX HACOCAX

1.1. Knaccudukaius HaCOCOB MO OCHOBHBIM KPUTEPUSIM

Hacocel mist mepemenienus KuakocTed u ra3oB. Hacocbl-mamimHbl M HacoChI-allaparhl.
BopononwsemHuku, oO0beMHbIE M JAUHAMHUecKHe Hacochl. Kiaccudukanus HacocoB 10
Ha3HAYCHHUIO.

1.2. JlomacTHbIE HACOCHI

Omnpenenenue, OCHOBHBIE JIOCTOMHCTBA, 00J1acTU npuMeHeHus. KpaTkuii ucTopuueckuil ouepk,
nepcrneKkTuBbl pa3BUTHs. OCHOBHbBIE TEXHUYECKUE MapaMeTphl. XapaKTepUCTUKHU HacocoB. O0IacTh
1[eJIECO00PA3HOTO UCIIONIb30BaHusA (paboyas 30Ha) Hacoca.

1.3. ITomoOue pexxuMoB pabOTHI JIOMACTHBIX HACOCOB

VYcnosua nopobus. Ilepecuer xapakrepucTuk c "mMonenu" Ha "Harypy" U IpU U3MEHEHHUH
CKOpOCTH BpaieHus. MacmraOHblii 3QQexT, ero npuuuHbl U crnocodsl yuéra. Koadduuuent
OBICTPOXOTHOCTH KaK KPUTEPUH 1MOT00MS U KIIaCCH(PHUKAIMN HACOCOB, €T0 BIMUSIHUE HA TEOMETPHIO
MPOTOYHOM YacTH, Ha GOPMY XapaKTEPUCTHK U HA IPYTHe MOKA3ATENH.

2. Hexomopble sonpocwl axcnayamayuy 10NACHbIX HACOCO8

2.1. Buasl runpocuctem
DJIEMEHTHI TUIPOCUCTEM U X XapPaKTEPUCTUKU. XapaKTEPUCTUKA MPOCTOU TUAPOCHUCTEMBI.

2.2. Pabounii pexxuM Hacoca
YcroifunBas ¥ HEyCcTOMYMBas paboTa Hacoca B THAPOCHCTEME. Y CIIOBUE YCTOWYMBON PaOOTEHI.
[Tommasx u ciocoObI €ro MPeA0TBPAILECHHUS.

2.3. Ilyck Hacoca
Heo6xoauMocTh 3a/IMBKH Hacoca repesi IyCKOM.

2.4. PerynupoBaHue oaauu
OcHOBHBIE CIIOCOOBI €€ OCYIIECTBICHHS U WX OIEHKa M0 TEXHUKO-DKOHOMUYECKUM
MOKA3aTesIM.

3. KOHCI’I’ZDVKHHM JIONAcCmHbIX HACOCO6 U OCHOBbL UX NPOEKMUPOBAHUA

3.1. JlonacTHO# HAaCOC KaK TEXHHUYECKUI 0OBEKT (CUCTEMA), €ro HaJICHCTEMBI U ITOICUCTEMBI

PazHooOpasue mnepekaunBaeMbIX HAcOCaMM >KUJKOCTEH, YCIOBHUH pabOThI, MPeIbsBISIEMBIX
TpeOoBaHuil. OCHOBHBIE Y3JIbl M J€Tald HACOCOB. THIBI KOHCTPYKTHMBHOI'O MCIOJIHEHHS HACOCOB
o0miero Ha3HaueHHs: KOHCOJbHBIE, C pabdOYMM KOJIECOM JBYCTOPOHHETO BCACBhIBaHUS,
BEpPTHUKAJIbHBIE, OCEBbIE, JHArOHaJbHbIE, MHOTOCTYNEHYAThle CO CHUPAJbHBIMH OTBOJAMH U
CEKI[MOHHBIE C HAIpPAaBISIONIMMU anmnaparaMd. MOHOOIOYHBIE HAacOCHble arperartsl. JIMHeHbIE
Hacochl. KOHCTPYKTHBHBIE CXEMBI, JHana30Hbl UCIOIb30BaHUS 110 TapaMeTpaM, MapKUpPOBKa.

3.2. TunopasMep JIONIACTHOI'O Hacoca U ero pabodee mose

OcHoBbl M cnocoObl obOpazoBanus mnonedt Q-H. Cpomuwlii rpaduk pabouynx mnoned u
TEOpPETUYECKHE OCHOBBI €ro moctpoeHus. CraHmaptuzanus U yHU(HKalMs JONACTHBIX HACOCOB.
OTtedecTBEHHbIE U MEXAYHAPOAHbIE CTAHIAPTHI.



3.3. OcHOBBI IPOEKTUPOBAHUSI HACOCOB

Hcxonnoe 3amanwe W ero a”aim3. BpiOop Tuma Hacoca u ero mnpuBoga. Iloarororka
TEXHUYECKOTO 3aJlaHusl, €ro cojepxanue. lIpoekTupoBaHHe ¢ HUCIOJIB30BAHUEM MOJICIBHOTO
Hacoca. [lombop wm wucmosib3oBaHWME HacocoB-aHanoroB. Omnpenenenue ruapasiauueckoro KITJI
MpOEeKTUpyeMoro Hacoca. (OCHOBHbBIE JTanbl MNPOEKTHUPOBAHMUS HOBOrO Hacoca. B3aumocssizu
JIOTIACTHBIX HACOCOB C JPYTUMHU JIONTATOYHBIMHA MAIIMHAMH.

4. Kasumayus 6 Hacocax

4.1. SIBnenue kaBUTAMH, €€ (PU3NIECKAs CYIITHOCTD
Buast u ctaguu kaButanuu. [IposiBieHust KaBUTallMKM B HACOCAX.

4.2. KaBuTallMOHHBIE 3aIaChl: pacrojaraeMblii, KpUTHYECKH, TOMYCTUMBII
3aBUCUMOCTh KPHUTHYECKOTO KAaBUTAIMOHHOTO 3amaca OT TEeOMETPUH BXOJHBIX 3JIEMEHTOB
MIPOTOYHOM YaCTH U peKkuMa paboThI Hacoca.

4.3. YcmoBus U criocoObl obecriedeHrs 0eCKaBUTAIIMOHHOW pabOTHI Hacoca

[TogoOve KaBUTAIIMOHHBIX SIBICHUH. XapaKTepUCTUKA BCACBHIBAIOIICH CIIOCOOHOCTH Hacoca, eé
nepecuét ¢ "Mozenu" Ha "HaTypy" W PU U3MEHEHHH CKOPOCTH BpamieHus. MacmTaOHbIi 3QhexT.
Kos¢ppunments kaButanuu u C. @opmyna C.C. PynneBa, ee mpakTHUECKOE HCIOIb30BAaHHE.

4.4. CiocoObI NOBBIIIEHUS aHTUKABUTALIMOHHBIX CBOMCTB HACOCOB

BrnusiHue reomMeTpuH MOJABOJA M BXOJHBIX 3JEMEHTOB IPOTOYHOM 4acTH pabodero Koseca.
OnrtumanbHble pa3Mmepbl pabodero kosieca Ha Bxojae. Bnusnue «mpoxomnoro» Bama. IllHeko-
HEHTPOOEKHBIE HACOCHI. J[pyrrie KOHCTPYKTUBHBIE PEIICHHUS.

5. Ucnvimanus HAcocos 1 ucnvimameibHble CmeHobl

5.1. 3amaun ¥ OCHOBHBIE BUBI UCIIBITAHUH JIOMACTHBIX HACOCOB
HcnpiTaTenbHble CTEH Il U UX TPUOOpHOE 000pyaoBaHue. MeToiuKa npoBeieHus: 1 00padboTKu
pe3yJIbTaTOB SHEPreTUYECKUX MCTIBITAHUI Ha CTEHaX C 3aMKHYTBHIM KOHTYPOM.

5.2. KaBUTalimoHHbBIE UCTIBITAHUSI HACOCOB
CriocoObl U3MEHEHHsI KaBUTAIIMOHHOTO 3anaca. MeTo/ibl 0OHapy:KeHUs KaBUTaluu. MeToauka
ucnbITaHui. KaBUTAIIMOHHBIE XapAKTEPUCTUKHU.

6. Pabouee xoneco (PK). 2D dusuueckas mooenb nomoxda

6.1. 2D ¢usnueckas mosienp MOTOKa
OcHoBHbBIE MOHATUS M TepMHUHBI. PacuéTHblii pexum. dusznueckas MoJenb JByMepHOro (2D)
MOTOKA XUAKOCTU B paboueM kosiece. CoriacoBaHue pacyeTHBIX U AKCIIEPUMEHTAIbHBIX JIAHHBIX.

6.2. Kunemaruka noroka B kananax PK B pac4€THOM 1 HEpAaCUETHBIX pEKUMax

OOpaTHble TeUeHHs U TOPMO3HBIE TOTEPU Ha MaJIbIX pacxojax. HenoBopoT nmoToka Ha BHIXOJE U
CKOC IIOTOKa Ha BXoJe. BimsgHue xoaudecTsa JionacTed Ha KMHEMAaTHKY ITOTOKA, HAIoOp HAacoca U
IIOTEPH SHEPIrUH. BiMsiHME BBIXOJHBIX YIJIOB JIONACTEW HA HaIop, ruapasanyeckue norepu, KITI,
Ha (OpMBI HANOPHOM M MOIIHOCTHOW XapaKTepUCTHK Hacoca. PexkomMeHganmuu 1o BBIOOPY
KOJIMYECTBA JIONACTEN M BBIXOJHBIX YII0B. BropuuHble u oTpeiBHBIE TeueHus B PK.
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7. Pacuem u npoexmuposanue npomounou wacmu PK na ocnose 2D chuszuueckoii mooenu.
Onpeoenernue ocesoll cuibl

7.1. T'uppaBnmueckuii pacy€r pabodero Kojieca

Onpenenenue ocHOBHBIX pa3smepoB PK 1eHTpoOexHOro Hacoca Ha OCHOBE CTaTHMCTHYECKUX
JJAHHBIX U MX YTOYHEHHE NPOBEPKOM pa3BuUBaeMOro Hamopa. IIpoekTupoBaHue NMPOTOYHON 4YaCTH
PK.

7.2. OceBas cuina, aeiicrByromas Ha PK
Pacripenenenune nasnenust B 00koBeIx kamepax PK 0e3 yuera BnmsHus yreuek. Ompenenenue
CYMMAapHOH 0ceBOM CHUJIBbI. 3aBUCUMOCTb OCEBOM CHJIBI OT JABJIEHUS HA BXOJIE B HACOC.

8. Omeo0owl u n00600vi. CnupaibHvle 0meoobl — pacyem U NPOeKmuposanue

8.1. OTBOIBI

Hasnauenue u Buabl 0TBOOB. TpeOoBaHus, npeapsaBiasieMble K oTBojiaM. CriipaibHbIe OTBOJIBI.
®dusnyeckas MoAeNb Te4eHUs B oTBoJE. Popma orBoAa B ruiaHe. DOpMbI MOMEPEYHBIX CEUEHUH
crnupanbHOi yacTH. OCHOBHOE YypaBHEHHE CIHMPAJIbHONM KaMepbl M €ro HCIOJIb30BaHUE IIPU
omnpeneneHun KoHpurypamuu cedenuit. Pacuér m mpoekTupoBaHME OTBOJA C TaHTCHIIMAIbHBIM
BbIX0J10M. OCOOEHHOCTH IPOSKTUPOBAHUSI OTBOJIA C PAUATIBHBIM BBIXOJIO0M.

8.2. [lotepu 3HEpruu B OTBOJIE U UX POJIb B OajlaHCe SHEPTUU HAcoca
BiusiHue cnmMpalibHOro OTBOAA Ha IMOJIOKEHHE ONTHUMAJIbHOIO pEXHMMa Ha XapaKTEpUCTHKE
Hacoca. JIyd orBoza. BnusHue noapesku pabodero Kosueca Ha XapaKTEpUCTUKH HAcoca.

8.3. Papunanbusle cuibl, AeiictByromue Ha PK co cTopoHs! crinpanbHOro 0TBOJA
JByx3aBUTKOBBIC crnupaiu. CrnupalibHble Kamepbl ¢ IMeperopoixoi. Bo3mokHbIe BapuaHTHI
B3aUMHOT'O PACHOJI0KEHHS CHUPAIbHBIX KAMEP B MHOTOCTYIIEHYAThIX HACOCAX.

8.4. ITonBomsl
Haznauenne noasomoB. TpeGoBanusi, mpeabsaBiasieMble K MoaABoAaM. BHIbI 0ceBbIX U OOKOBBIX
MIOJIBOJIOB: 00JIACTH MPUMEHEHHS, CTETICHb YOBICTBOPEHUS PEIBIBISIEMBIM TPCOOBAHUSM.

3.3. TeMbl NIpaAKTHYECKUX 3aHATHI
1. Onpenenenne mapaMeTpoB Hacoca MPH PETYIMPOBAHUN TIOJJAUH IPOCCETMPOBAHIEM U
M3MEHEHHEM CKOPOCTH BpaIleHus poTopa. PacueT 3KOHOMHUU SHEPTHH MPH PETYIUPOBAHUH
BTOPBIM criocoboM. (B cirydae BbiOOpa IByX HACOCOB JIOTIOTHUTEIBHO PACCMOTPETh
NPUMEHEHHE KaCKaJHOTO Ccl1oco0a peryIupoBaHus);

. [TocTpoeHne XapakTepUCTHK HACOCA MPH U3MEHEHUH CKOPOCTH BPAIICHHUS;

. DHepreTUYecKe NCIBITAaHUS EHTPOOESIKHOTO HACOCa,

. Onpenenenne mapamMeTpoB pabOTHI HACOCA B KOHKPETHOM THAPOCUCTEME;

. Onpeznenenre OCHOBHBIX pa3MepoB paboyero Kojeca BEIOPaHHOTO HACOCa,

. Hacocnoit maGoparopust u 000py0BaHNE UCTIBITATEILHBIX CTCHJIOB;

. Onpeznenenue Harmopa HACOCOB MO MOKa3aHUSAM IPUOOPOB.;

. Onpenenenne npeaeTbHO JOMYCTHMON OTMETKH PACIIONIOKEHHS HACOCa U3 YCIOBHS €ro

OecKaBUTAIIMOHHOM pabOThI BO BCEX PEKMMAaX IKCILTyaTalllu;

9. N3yueHne KOHCTPYKINH JIOMMACTHBIX HACOCOB;

10. Beibop Hacoca (B HEKOTOPBIX CIydyasX — ABYX OJMHAKOBBIX HACOCOB) C ONTUMAIbHBIMU

TEXHUKO-IKOHOMHUYECKAMHU TTOKA3aTEISIMU JIJ1s1 pabOTHI B TAHHOM THIPOCUCTEME;

11. Pacuer 1moJ1BOJIOB M1 OTBOJIOB;

03N OU1 A~ W
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12. PacueT 1 NOCTpOEHUE XapaKTEPUCTUKU THIPOCUCTEMBI IIPU 3aJaHHBIX (TPEX) peKUMax
sKcIuTyatanuu. OnpeneneHe napaMeTpoB pacCuUeTHBIX PEKUMOB T'HIPOCUCTEMBI.

3.4. Tembl 1a00paTOPHBIX padoT

HE NPEIyCMOTPEHO

3.5 KoncyabTanum

&

I pynnosgvie koncyrbmayuu no pazoeiam oucyuniunol (I'K)

OO6cyxaeHne MaTepuaioB 1o kKeiicam pazjaena "OO1mue cBeIeHusI O JOMAacTHBIX Hacocax "
OOcyxzaeHue MmaTtepualoB MO Kelicam pasaena "HekoTopble BOMPOCHI 3KCILTyaTalluu
JIONACTHBIX HACOCOB"

OOcyxeHrne MarepualioB Mo Keiicam pasnena "KOHCTpyKIMH JIOMACTHBIX HACOCOB H
OCHOBBI UX IIPOCKTUPOBAHUS"

OO6cyxxnenre MaTepralioB 1o keiicam pasjaena "KaBuramnus B Hacocax”

OO6cyxneHne maTepuanoB Mo keicam pasnena "VcnbpiTaHus HACOCOB U HCHBITATENbHBIC
creHan"

O6cyxnenue MatepualioB mo keiicam paszaena "PabGouee korneco (PK). 2D dusunueckas
MO/I€eJIb MOTOKa"

OO6cyxneHue marepualioB Mo keiicam pazaena "PacdeT M MmpoeKTHpOBaHHE MPOTOUHOM
gactu PK Ha ocHOBe 2D dusmnueckoii moaenu. OnpeneneHue oceBoi CHibl"

OO6cyxenrne MaTepuaoB o keiicam pasnena "OTBojsl U noABo kL. CriupaibHble OTBOIBI
— pacyer u npoeKkTupoBaHue”

3.6 TeMmaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amaHupOBaHHbIE PE3YAbTaThl 00yUYEHHUS 1O

Howmep pasznena auciuruinHs (B

O11eHOYHOE CPEICTBO

Konanr
JUCLUIIIINHE COOTBETCTBUMU C 11.3.1) (TUII ¥ HAUMEHOBAHUE)
MHIUKATOPOB
(B COOTBETCTBUH C pazaeaom 1) 1]2[3]4[5]6]7]8

3HaTh:

ocHOBHBIE TpeboBanus U cranaapThl ECKJI k Pemenue 3amau/Pacuer Hamopa Hacoca 1o

0(pOpPMIICHUIO TEXHUYECKOHN TOKYMEHTAIINH V-l + MOKa3aHUsIM PpUOOPOB

3JIEMEHTOB M COOPOUYHBIX €AMHMII JOMACTHBIX '

HAacoCOB

TEOPETUYECKHE OCHOBBI Pa0OUUX MPOIIECCOB B Pemenue 3anau/Ilonobue pesxuMoB pabOThI

JIOTIACTHBIX HAcocax U JPYTUX 3HEPreTUYECKUX V-2 + JIONACTHBIX HACOCOB. Y CJIOBHUS TOJOO0MS.

MalIMHAX ¥ YCTaHOBKaX [lepecueT xapakTepUCTUK MIPH U3MEHEHUH
CKOPOCTH BpPalICHUS

CHOCOOBI M METO/IbI PacYeTa OCHOBHBIX 3JIEMEHTOB Pacuetrno-rpadpuueckas pa6ora/PI'P — Paznen

JIOTIACTHBIX HACOCOB Pa3JIMYHbIX TUIIOB N/1-3nk-1 + Nel «Br100p Hacoca aJis 3a/JaHHOM
THIPOCUCTEMBI»

THIIBI JIOTIACTHBIX HACOCOB, 00JIACTH MX Pacuetno-rpaduueckas padora/PI'P - Paznen

Ha3HA4YeHMs ¥ MPUHLINI JEHCTBUS THIPOMAILIH B V-l + 14 Ne2 «Ananu3 paboThl Hacoca U ONpeieeHne

LEJI0M MapaMeTpoB €ro HKCITyaTaluu B
KOHKPETHON THIPOCUCTEMEY

OCHOBHBIE HUCIIOJIHEHUS 3JIEMEHTOB TPOTOYHOMN VT-30c2 + |+ HomaiHee 3ananue/Pacuyer napameTrpos

YJacTH JIONACTHBIX HACOCOB paboyero KoJjeca JIOMACTHOTO Hacoca

YMersn:

MIPEACTABIIATh TEXHUYECKYIO TOKYMEHTAILIMIO Ha Pemenue 3anau/Pacuer Hanopa Hacoca 1o

JIOTIACTHBIE HACOCHI B COOTBETCTBUHU C N-1nk-1 + HOKa3aHUsM NpUOOPOB

tpeboBanusimu ECKJJ

MIPOBOAMTH BBIOOD, pacueT U aHamu3 pabounx Pemenue 3ampau/Ilonobue pesxuMoB pabOTHI

XapaKTePUCTHK U PEKUMOB PaOOTHI JIONACTHBIX V-2 + JIOTIaCTHBIX HACOCOB. Y CJIOBHSI MOA0OUS.

HacoCoB ) [lepecueT xapakTepUCTUK IPU U3MEHEHUH
CKOPOCTH BpalCHUS

IIPOBOAUTH TMAPABINYECKHE U IPOYHOCTHBIE VT-3ic + PacuetHo-Tpaduueckas pa60Ta/Pl: P — Paznen

pacyeTsl OCHOBHBIX JIEMEHTOB JIONACTHBIX Nel «Br10op Hacoca AJis 3a/JaHHOM
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HACOCOB Ha OCHOBE M3BECTHBIX METOAMK U
3aKOHOMEPHOCTEN

TUAPOCUCTCMBbI»

IIpOBOOUTDH BBI60p HacocCa U €ro IMpuBOJa,
OHTI/IMI/ISI/II)OBaHHBIf/i 110 THBCCTUIIMOHHBIM U

Pacuerno-rpaduueckas padora/PI'P - Paznen
Ne2 «Ananuz paboThl Hacoca U OIpeEICHHE

9KCIUTyaTallMOHHBIM 3aTpaTaMm Ipu padoTe B A1z IIapaMeTPOB €ro HKCIUTyaTaluu B
JAHHOM THIPOCUCTEME KOHKPETHOU FMAPOCUCTEMEN
IIPUHUMATh U OOOCHOBBIBATh KOHKPETHBIE KontponsHas pabora/Onpeznenenue
TEXHUYECKHE PELLIEHUs IpU pa3paboTke OCHOBHBIX JIEMEHTOB IIPOTOYHOM 4aCTH
JIONIACTHBIX HACOCOB, 00ECIIEUNBAIOLINX MX N-3nk-2 JIOTIaCTHOT'O Hacoca

BBICOKYIO 3()()eKTUBHOCTH M SKCIUTYaTalluOHHBIC
KauecTBa
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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
7 cemecTp

Dopma peanuzanuu: BeironHeHne 3a1aHust
1. OnpeneneHre OCHOBHBIX 3JIEMEHTOB IMMPOTOYHON YacTH JonacTHOro Hacoca (KonTponpHas
pabora)
2. [omobue pesxxuMoB PabOTHI JIONACTHBIX HACOCOB. Y clioBus onobus. [lepecuer
XapaKTEPUCTHK MPH U3MEHEHUH CKOPOCTH BpanieHus (Pemenne 3amayq)
3. Pacder Hanopa Hacoca 1o nokaszanusM npudopos (Pemenue 3am1ayq)
4. Pacuet mapameTpoB paboyero Koseca JIonmacTHOro Hacoca (JlomamHee 3amaHue)
5. PI'P - Paznien Ne2 «Ananu3 paboThl Hacoca U ONpeesieHUE MapaMEeTPOB €ro 3KCILTyaTalluy B
KOHKpETHOU ruapocucteme» (Pacuerno-rpadudeckas padora)
6. PI'P — Paznen Nel «Bpibop Hacoca anst 3aganHoii ruapocucteMbl» (PacueTHo-Tpaduueckas
pabora)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.
bamibHO-pedTHHIOBas CTPYKTYpa KypCOBOTO IPOEKTA SIBJIIETCS IPUIIOKEHNEM b.

4.2 Ilpome:xyTOYHAs aTTeCTALUS 10 JUCHUIJIMHE
Oxzamen (Cemecmp Ne7)

Ha ocuose cucremsr BAPC

Kypcosoii npoexm (KI1) (Cemecmp Ne§)
Ha ocuoBanuu cucremsr BAPC

B numnioMm BBICTaBIsE€TCA OIIEHKA 3a 7 CEMECTD.

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

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. OpaxenamBuiu, b. M. IIpoekTupoBanue eHTPOOESIKHOTO HACOCa : METOAMUYECKUE YKa3aHUS K
KypCOBOMY IIPOEKTHPOBAHMIO 110 HAIIPABJIEHUIO " DHEPreTUUECKOE MAITMHOCTPOEHUE" 110 Kypey
"Jlomactasie Hacock" / b. M. OpaxenamBumnu, A. K. JIsmacos, Hai. uccnen. yu-t "M3OHN"
(HUY"MBHU") . — M. : U3a-Bo MBU, 2018 . — 55 c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10292;

2. Mamun, A. H. [IpodunupoBanue npoToyHON 4acTu pabounx KoJiec IEHTPOOeKHBIX HacOCOB / A.
H. Mamun ; Pen. B. C. KesatkoBckuii ; Mock. aHepr. un-t (MOUW) . — M. : U3n-Bo MDU, 1976 . —
54 c.;

3. ITankpatos, C. H. Beibop Hacoca 1 aHaiu3 ero paboTsl B ruapocucteme. Hacts 1.
KOHCTpyKTHUBHBIE TUIIBI JIOTTACTHBIX HACOCOB M 00JIACTH UX IMPUMEHEHUs : yueOHoe nmocodue mo
Kypcy "JlomacTHble Hacochl" Mo HanpaBiieHuo "JHepreTuyeckoe MamuHocTpoenue" / C. H.
[Mankparos, Ham. uccnen. yu-t "MOU" . — M. : Uzn-Bo MBOU, 2016 . — 52 c. - ISBN 978-5-7046-
1709-9.
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http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8113;

4. Jlomakus, A. A. LlenTpobexxHbie 1 oceBble Hacockl / A. A. JlomakuH . — 2-¢ u3n., nepepad. u 1o
.— JI. : MammnocTtpoenue, 1966 . — 364 c.;

5. Muxaiinos, A. K. Jlonactasie Hacocsl. Teopust, pacuer u koHcTpyuposanue / A. K. Muxaiinos,
B. B. Mamomenko . — M. : Mamunoctpoenue, 1977 . — 288 c.;

6. MamuH, A. H. Yae6H0e mocobue mo kypcey "JlonacTHble HacOChl U HaCOCHBIe cTaHuu'": Pacuer
U IIPOEKTUPOBAHKE CIUPATHLHOTO OTBOJIA M MOJIYCHUPAILHOTO MOABO/IA IIEHTPOOEKHOro Hacoca / A.
H. Mamwn ; Pen. B. C. KsitkoBckuii ; Mock. snepr. un-t (MOH) . — M. : U3n-8o MOU, 1980 . —
44 c.;

7. Koznos C. H., [TerpoB A. U.- "PacueT paguanbHbIX U OCEBBIX CUJI B IEHTPOOEKHBIX HACOCAX:
MeToz. yKka3aHusi K KypcOBOMY M JUIUIOMHOMY MPOEKTUPOBAHUIO 0 Kypcy «Teopus u pacuet
nonacTtHbIX Tuapomaiuny»”, U3garensctBo: "MI'TY um. H.D. baymana", Mocksa, 2008 - (32 c.)
http://e.lanbook.com/books/element.php?pll_id=52113,;

8. H. E. JlanteBa- "LlenTpoOexubie Hacockl", U3natenscTBo: "M31aTenscTBO Y paibcKoro
yauBepcuteta', ExatepunOypr, 2012 - (56 c.)
https://biblioclub.ru/index.php?page=book&id=239828.

5.2 JInueH3noHHOE U CBOOOTHO PACIIPOCTPAHsIeMOe MPOrPaMMHOE o0ecredeHne:
1. CO "IIpomereit";

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

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Maitna BuaeokondepeHIum.

5.3 UnTepHeT-pecypchl, BKIKYasA NpodeccunoHalIbHble 0a3bl JAHHBIX H HH(POPMAITMOHHO-
CIIpaBOYHbIE CHCTEMbI:

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

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

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUITJIMHBI

Tun nomenmeHus Homep aynuropumn, Ocnamenne
HaAaMMCEHOBaHHeE
VY4ebHble ayIUTOPUH K-120, MammHHbII cepBep, KOHIULMOHED
JUTA TPOBENICHUSA 3an MBI]
JEKIMOHHBIX 3aHATHH U I'-102(a), napra co CKaMbel, CTOJI IIpenojgaBares, mKad
TEKYILIETO KOHTPOJIA MynbTMe IUAHBINA JUTA XpAHEHHS] MHBEHTapPs, JOCKa MEJIOBas,
KJ1acc KOMIIBIOTEPHAs CETh C BBIXOAOM B IHTEpHET,

KOJIOHKH 3BYKOBBIE, MYJIbTUMEINNHBIN
IIPOEKTOP, AOCKA MapKepHasi, KOMIIBIOTED
IIEPCOHAIBHBIN, TPUHTEP

VY4eOHble aynuTopun K-120, MamvHHBIH1 cepBep, KOHAUIMOHED
IS IPOBEICHUSA 3as1 UBI
MPAKTUYECKHUX 3aHATUH, I'-102(a), rapTa co cKamMbeil, CTOJ mpernoaaBarens, mKad
KP u KII MynbTUME IMITHBINA JUIsL XpaHEHUs] THBEHTaps, J0CKa MEI0Bas,
KJIacC KOMITBIOTEpHAs CETh C BBIXOJAOM B MIHTEpHET,

KOJIOHKH 3BYKOBBIE, MYJIbTUMEANHHBIN
MIPOEKTOP, JOCKa MapKepHasi, KOMIIbIOTEP
NEPCOHAIBHBIN, IPUHTEP

Y4eOHble aynuTopun 2K-120, MamuHHBIH cepBep, KOHIUIMOHED

16




JUISL IPOBEICHUS
IIPOMEKYTOUHOU
aTTecTaluu

3an UBIJ

I'-102(a),
MynbTUMe IMAHBIN
KJacc

mapra co ckambei, CTOJ IpenoaBaress, mKad
JUISL XpaHEHUs] MHBEHTaps, JO0CKa MEJIOBas,
KOMIIBIOTEpHAs! CETh C BBIX0/10M B MIHTEpHET,
KOJIOHKU 3BYKOBBIE, MYJIbTUMETUITHBIN
IIPOEKTOP, JOCKa MapKepHasi, KOMIIBIOTEP
MIePCOHAIBHBIN, IPUHTEP

Ilomemmenust misa

I'-205/2, Kabunet

Kpecio pabdouee, CTeIUIax, CTYI, mKad, mrad

CaMOCTOSITEJIbHON COTPY/AHUKOB Kag. JUI JOKYMEHTOB, CTOJI TUCbMEHHBIH,
paboThI "TT™M" KOMIIBIOTEpHAs CETh C BBIXOJAOM B MHTEpHET,
KOMIIbIOTEP N€PCOHANIbHBIMN, IPUHTED,
XOJIOJMIBHUK
ITomewmenus s -219/2, Kpecyo pabouee, CTOJ IpernoiaBares, CTod,
KOHCYJIbTUPOBaHUS [IpenonaBatenbckas | cTydq, mKad, mkad 11 JOKYMEHTOB, mKad A

OJICK/IbI, KA I XpaHCHUSI UHBEHTAPS,
KOMITBIOTEPHAs CETh C BBIXOA0M B MIHTEpHET,
KOJIOHKH, MHOTO(YHKITHOHATBHBIN IISHTP,
KOMITBIOTEP MEPCOHATBHBIN, XOJIOIMIBHUK,
KOHJTUITHOHED

Ilomemmenust misa
XpaHEeHUst
00opy0oBaHUA U
yueOHOT0 UHBEHTaPs

I'-05, Macrepckas
kad. "TTM"

CTCJUIAXK JI XPaHCHUA HHBCHTAPA
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

JlomacTHbIE HACOCHI

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3

KM-4

KM-5
KM-6

Pacuer nanopa Hacoca no noka3anusiM npu0opoB (Pemenue 3amayq)

[Togo6ue pesxuMoB pabOTHI JOMACTHBIX HACOCOB. Y coBus oao0us. [lepecuer xapakTepucTuk
IIPU U3MEHEHUU CKOpOCTH Bpanienus (Pemenue 3amay)

PT'P — Paznmen Nel «Be16op Hacoca [uist 3a1aHHOM ruapocuctems» (PacueTHo-rpadudeckas
pabora)

PT'P - Paznen Ne2 «Ananu3 paboThl Hacoca U ONpeIeTICHUE TapaMeTPOB €ro IKCIUTyaTalliy B
KOHKpeTHOU ruapocucteme» (Pacuerno-rpadudeckas padora)

Pacuer napamerpoB pabouero kosieca JionacTHOro Hacoca (JlomaiiHee 3aaHue)

Omnpenenenre OCHOBHBIX AJIEMEHTOB MPOTOYHON YacTu JionacTHoro Hacoca (KoHTponbHas
pabora)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Wunexc KM- | KM- | KM- | KM- | KM- | KM-
Howmep N —— KM: 1 2 3 4 5 6
paszena Henens 2 4 7 11 13 15
KM:

1 OO6mue cBeIeHH O JIOMACTHBIX HACOCax
11 Krnaccudukaimst HaCOCOB IO OCHOBHBIM +

] KpUTEpUSIM
1.2 JlomacTHble HacOChI +
13 [Tonobue pesxnMoB pabOTHI JIOMACTHBIX +

' HAaCcOCOB

2 HekoTopsie BOmpoCk! SKCILTyaTaIluu

JIOTIACTHBIX HACOCOB

2.1 Buasl ruapocuctem +
2.2 Pabouwnit pexxum Hacoca +
2.3 ITyck Hacoca +
2.4 PerynupoBanue nogaun +

3 KoHCTpyKInu JIONacTHBIX HACOCOB U OCHOBBI

WX MMPOCKTHPOBAHUS

31 JlomacTHO Hacoc Kak TEXHUYECKUI 0OBEKT +

] (cucrema), €ro HaJICUCTEMBI U TTOJICUCTEMBI
39 Tunopasmep J0mMacTHOTO Hacoca U ero padouee +

I10JIC
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3.3 OCHOBBI TPOEKTHUPOBAHUSI HACOCOB +
4 KaBuranusg B Hacocax
4.1 SIBnenue kaBuTaiuu, e€ puznueckas CynHOCTh +
49 KaBuTarnmoHHsle 3amachel: pacroiaraeMbli, +
' KPUTHYECKUM, TOIYCTUMBIN
43 VcnoBus ¥ ciocoObI 00ecIIeYeHus +
' OecKaBUTAIIMOHHON pabOThI HAcOCa
44 Croco0Bb! MOBBIIIEHNAST AHTUKABUTAI[MOHHBIX +
' CBOICTB HACOCOB
5 HcnpITaHUg HACOCOB U UCHBITATEIbHBIE CTEHIEI
51 3a1a4i 1 OCHOBHBIE BUIbI UCIIBITAHUI +
' JIOMACTHBIX HACOCOB
5.2 KaBuranmoHHbIE UCIIBITAHUSA HACOCOB +
5 Pa6ouee xonteco (PK). 2D ¢usudeckas moeinb
IIOTOKa
6.1 2D ¢usnyeckas MoJIeNIb IOTOKA +
6.2 Kunematnka notoka B xkaHaiaax PK B +
' pacdYéTHOM M HEPACUETHBIX PeKUMAX
PacueT u npoekTrpoBaHrUEe MPOTOYHOM YaCTH
7 PK na ocHoBe 2D ¢uzndeckoit Mmoaemn.
OrnpezesieHne 0CEBOM CHITBI
7.1 ['mapaBanueckuil pacuér pabouero kojueca +
7.2 OceBas cuia, aeiictByromas Ha PK +
8 OTBOBI 1 TOABOABI. CrIMpaIbHBIE OTBOBI —
pacueT ¥ MPOEKTUPOBAHUE
8.1 OTBOIBI +
8.2 [Totepu 3HEpPTHH B OTBOJIC M KX POJIb B OaaHce +
' HHEPrUH HAacoCca
83 PanuanbsHblie cuibl, nericteyromue Ha PK co +
' CTOPOHBI CIIMPAIILHOTO OTBOJIA
8.4 ITogBoas! +
Bec KM, %: | 15 15 20 25 15 10
8 cemectp

l'[epequb KOHTPOJIbHBIX MQpOIIpI/IﬂTI/Iﬁ TEKYIICIr0 KOHTPOJIA yCI€BAEMOCTH MO AUCHUIIJIMHE:

Bua npoMexyTo4yHOM aTTecCTALMHU — .

Howmep
pasnena

Pa3nen muciuIninHeel

Nunexc
KM:
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Henensa
KM:

Bec KM, %:
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