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AHHOTAIUA
padoueil nporpaMmbl Y4eOHO JUCHUILIHHBI
Bb1.0.34 Hacochl 1 HACOCHBIE CTAHIIHU
JJISl MOATOTOBKHU 0aKaJiaBpa Mo HANPABJIEHUIO
35.03.11 I'mapomennopanus, npo¢puib
IIpoexTrpoBaHue, CTPOUTEIBCTBO M IKCILIYATAIIUA THAPOMEIUOPATHUBHBIX
CHCTEM

Heap ocBoennst AucHUIUIMHBI: O3HAKOMUTH Oyyliero 0akajiaBpa ¢ TaKUM
INOHATHEM KaK Hacoc, yJAeJsisi OCHOBHOE BHUMAHUE HM3YyUYEHUIO KOHCTPYKLUUH H
XapaKTEPUCTHK HOBEHIIMX THUIIOB HACOCOB U HACOCHBIX YCTAHOBOK ITPUMEHSIEMBIE B
CUCTEMax BOJOCHA0XKEHHS W BOJOOTBEACHUS, a TaKXKe€ TEOpUH HUX padOThl U
TUAPABIMYECKUX MPOILIECCOB IMEpeaud SHEPrud B arperare, OINPEACICHHI0 HX
apaMeTpoB, HEOOXOAMMBIX MPU MPOECKTUPOBAHUM HACOCHBIX CTaHIIMIA; CHOCOOOB
BBIOOpA, YCJIOBUN MPUMEHEHHUsI HACOCOB; JOCTOMHCTB M HEIOCTAaTKOB, U BOIIPOCOB
DKCIUTyaTaluu.

MecTo AUCHUIUIMHBI B y4eOHOM IUIaHe: JWCIHWIUIMHA BKIFOUYCHA B YacCTh,
dbopMupyeMyr0 ydacTHUKaMH OOpa30BaTEIbHBIX OTHOIICHHWH y4eOHOro IjIaHa Io
HaIPaBJICHUIO TTOJITOTOBKU CTPOUTEILCTBO, 6 cemecTp

TpeGoBanusi Kk pe3yabTaTaM OCBO€HMS] JUCHMIUVIMHBI: B pe3yJbTaTe
OCBOCHHMS TUCIUIUIUHBI (hopMuUpYyIoTCa KomreTeHInH YK-1 (MHANKaTOp TOCTHKEHMUS
xkommereHin YK-8.3); I1Koc-3 (uaaukaTop poctmwkenus kommereHiuu [Koc-3.2);
[MTKoc-6 (nuaukarop noctmwkenus kommnereHiu [MKoc-6 .1; MKoc-6.2; ITKoc-6.3);
[TKoc-9 (unmukatop moctmwkenus komnereHnuu IMKoc-9.3); [TKoc-11 (unaaukaTop
noctmkennss komnerennun IMKoc-11.2); ITKoc-13  (uHaMkaTop AOCTHXKCHHUS
kommeteHimn MKoc-13 .2)

Kpatkoe coaep:kaHue IMCHUIVIMHBI: KilacCU(PUKAMS W KOHCTPYKIIMS
HacocoB. OOnacth npumeHeHus. CxeMbl THAPOY3JIOB HACOCHBIX CTAHIIMN CHUCTEM
CETLCKOXO3SIMCTBEHHOTO BOAOCHAOXKEHUS. [ MApOMEXaHUUeCKOe W IHEPreTUYeCcKoe
000pyI0BaHNE HACOCHBIX CTaHIMU 1 W 2 moabemMoB. 3MaHUS HACOCHBIX CTaHIIUM.
Bomo3abopHbie  coOpyKeHHST ~ HACOCHBIX  CTaHIUi.  BHyTpucTaHIIMOHHBIC
KOMMYHHUKAIIMM HACOCHBIX CTaHIui. HamopHbpie TpyOOMpOBOABI HACOCHBIX CTAHIIHM.
KananuzammonHele  HAacOCHbIE  CTaHIMHU. BOJHOAHEpPreTUYECKHE, TEXHUKO-
AKOHOMMYECKHE PACUETHI U yACIbHBIC TOKA3aTEIU HACOCHBIX CTAaHIIUNA. DKCILUTyaTalus
TUPOY3JI0B HACOCHBIX CTAHIIUH.

O0mas Tpy10€eMKOCTh JUCHHUILUIMHBI: /B T.4. IPAKTH4YeCKAasi MOJArOTOBKA:
216/6 (gac/6 3au. exn.), B TOM 4uciie 4 yaca MpaKkTU4ecKas MoAroTOBKa.
IIpoMesKYyTOYHBIN KOHTPOJIb: — 3K3aMEH, 3a4ET C OLIEHKOW, KYPCOBOM IPOEKT



1. Ileqsb ocBOEHUST JUCHHUILJIMHBI

[lenu ocBoeHUS TUCIUILIMHBI Hacochl M HACOCHBIE CTAHIIMU SBIISETCS:

- O3HaKOMJICHHE Oyaymmx OakajaBpoOB € MAIIMHHBIM BOJOMOIBEMOM €rO
3HaYEHWEM U POJbI0 B TNPAKTHUKE OpPOIICHHS M  OCYIICHHUS 3EMellb,
CEJIbCKOXO3SIICTBEHHOTO BOJOCHA0KEHHSA M B IEJIOM B BOJAOXO035HCTBEHHOM
CTPOUTENHCTBE;

- (QopMupoBaHUE Yy CTYACHTOB KOMIUIEKCA OCHOBHBIX CBEACHHI, 0a30BBIX
NOHATUHM, 3HAHMW W HABBIKOB B O00JacCTH MPOEKTUPOBAHUS, PAIMOHAIBLHOTO
UCIIOJIb30BAHUS, AKCILTyaTallii, MOHUTOPUHTA, PEKOHCTPYKIIMU U BOCCTAHOBJICHUS
HACOCHBIX YCTaHOBOK;

- pa3BUTHE Yy CTYAEHTOB MNPO(PECCHOHAIBHBIX KOMIIETEHIUI, MIUPOKOIO
HAy4YHOTO KpYyro3opa, TBOPUYECKOTO IOAXO0/a, U YMEHHUN MCIIONb30BaTh HOBEHIINE
TOCTHKEHHSI TEXHIUECKOTO IPOTpecca, B MPOLIecce CBOCH TPYAOBOM AEITETLHOCTH.

B pesynbrare u3ydeHHs AUCUHUIUIMHBI Oyayuiuil OakainaBp JOJKEH OBITh
MOJITOTOBJICH K MPAKTUYECKON pean3aliy MOTyIeHHbBIX 3HAHUA, UCTIOIB30BAHUIO UX
[P IPOEKTUPOBAHUH, CTPOUTENBCTBE, IKCILTyaTallii, MOHUTOPUHTE, PEKOHCTPYKIIUN
¥ BOCCTAHOBJICHMHM HACOCHBIX YCTAHOBOK C MPUMEHEHUEM HOBEUIINX TEXHOJOTHHA U
OBITH CHOCOOHBIM K CaMOOOYUYEHUIO.

2. MecTO IMCHMILUIMHBI B y4e0HOM Tpouecce

Jucuunnnaa Hacocsl 1 HACOCHBIE CTAHLIMM BKJIFOUEHA B YaCTh, (HOPMUPYEMYIO
yyacTHUKaMu oOpazoBaTenbHbIX oTHOHIeHH PI'OC BO. B nucuumiune Hacocsl u
HacoCHbIE cTaHIMK peanuzoBaHbl TpeboBanuss ®I'OC BO, OIIOII BO u YyebHoro
miaHa 1o  HanpasieHutro  35.03.11 ['mapomenuopauus, HanpaBJIEHHOCTb
[IpoexkTrpoBaHue, CTPOUTENIBCTBO U SKCILTyaTalys THAPOMEITNOPATUBHBIX CUCTEM.

[TpenmecTByomuMy KypcaMy, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3upyercs
aucuuiivHa Hacocel M HACOCHBIE CTaHLIMM, SIBIISIIOTCS CIEAYIOIIUE THUCIUILIIAHBI:
«MateMarukay, «®usnkay, «Mexanukay, «mwkeHepHas rpadukay, «[ mapaBiukay.
Kpome 3Toro cTy1eHT AOJIKEH YMETH M0JIb30BAThCSI KOMIIBIOTEPHOU BBIYUCIUTEIIBHON
1 TpadOnoCTPOUTENHHON TEXHUKOM, 3HATh COCTAB KOHCTPYKTOPCKON JOKYMEHTAIINN
B TIOJITHOM cOOTBeTCTBUH ¢ TpeboBanusimu ECKJI.

OcCOOeHHOCThIO  NUCUUIUIMHBI ~ fABJISETCS MOJy4aTb M 0OpabaThIBaTh
UH(OPMAIIUIO U3 PA3TUYHBIX KCTOYHUKOB, UCIIOJIb3Ysl Pa3IMYHbIE CPEACTBA U METO/IBI,
UHTEPIPETUPOBATh TMOJYYEHHBbIE JaHHbIE [ (OPMUPOBAHMS CYXKIECHUU IO
npoecCHOHaNbHBIM W COUMAJIbHBIM  MpoOJjeMaM, a TaKXe CTPEMUThCA
COOTBETCTBOBAaTh YCTAHOBJIEHHBIM CTaHIapTaM WJIA MPEBOCXOAUTH UX.

Pabouass mporpamma gucuurinHel Hacockl M HacocHble CTaHUUHU IS
WHBAIUIOB U JIMI[ C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3JI0POBbsl pa3pabaTbiBaeTcs
WHAUBUAYAIbHO C  y4€TOM  OCOOEHHOCTeH  NCHUXO(PU3UYECKOTO  Pa3BUTHI,
MHANBUAYATbHBIX BO3MOKHOCTEH M COCTOSHUS 310POBbS TAKUX 00YUYaIOLIUXCS.



3. [lepeveHb MUIAHUPYEMBbIX Pe3YJIbTATOB 00y4eHHs MO JMCUHUILINHE,
COOTHECEHHBIX C IVIAHMPYEMBbIMHU pe3yJIbTaTaMH 0CBOCHHMS 00pa30BaTeIbHOM
NPOrpamMmbl

N3yuenne maHHO#N ydeOHOUN AWCIUIUITMHBI HAMpaBlieHO Ha (HOPMUPOBAHHE Y
00yyUaromMXcsl KOMIIETCHIIUN, MPEeACTaBICHHbIX B Tabmuie 1.

4. CTPpyKTYpa U CofiepKaAHUE TN CIIUIIHHbI

4.1 PacnpenesieHue TPyA0EMKOCTH JMCUMILVIMHBI 10 BUIaM padoT
0 ceMecTpam

O6mass Tpya0€MKOCTh AUCIUILIMHBI COCTaBIIsSIET 6 3adeTHBIX eauHuIll (216
4acoB), MX paclpeie]ieHue 1Mo BUaaM paboT peACTaBIeHO B Ta0bauIe 2.



TPCGOBaHHH K pe3yJbTaTaM 0CBOCHHUSA yqeﬁﬂoﬁ AUCHUIIJIMHbI

Tabmana 1

Kon u conepxanne

B pe3ynbrare n3yueHus yueOHON JUCIUTIIMHBI 00yYaIONIUECs IOJDKHBI:

MPUPOJIHO-
KJIMMAaTUYECKUX YCIOBHI

MIPUPOJIHO-
KJIMMAaTUYECKUX YCIOBHM

HUCCIIEN0BAaHUN 110
aHaJu3y NPUPOJIHO-

MEpPOIPHUATHI HA
IIPUPOJIHBIE KOMIIOHEHTBI

Kon Conepxanue
Ne " MHIMKATOpa JTOCTHKEHUS

KOMIIETe | KOMIETEHINH (WiH e

/o KOMIIETEHIIUU 3HATh yMETh BJIaJIETh

130002071 YacTH) "
(v €€ yacTH)

1. VK-8 Croco0eH co31aBarh U VYK-8.3 Binagers METOIBI HCIIOJIE30BATH METOJIBI HaBBIKaMU IPUMEHEHUS
MOJJIEP>KUBATH B MeTOoIaMU MPOTHO3UPOBAHUS MIPOrHO3UPOBAHUS OCHOBHBIX METOJIOB
[IOBCE/IHEBHOM JKU3HU U B | IPOTHO3UPOBAHUS BO3HUKHOBEHUS OMACHBIX |BO3HUKHOBEHUS OINACHBIX |3allUTHI B YCIOBUAX
npodeccuoHanbHOM BO3HHUKHOBEHUS OMACHBIX | WJIM YPE3BBIYAIHBIX WM Ype3BbIUaiHBIX Ype3BbIYANHBIX
JeATEeIIbBHOCTH WJIM YpEe3BbIYaiHbBIX CUTyaluH, CUTyaIun CUTYyalUi U
0e30MacHbIe YCIOBUS CUTYallul, HAaBBIKAMH TEXHUYECKHE CPECTBA
KU3ZHEJEATEIIBHOCTH JUIsl | IPUMEHEHUS] OCHOBHBIX 3alUTHI JTIOAEH B
COXpaHEHHUS MPUPOJHON | METOJIOB 3aIIUTHI B YCIIOBUSX
cpelibl, 00ecreueHus YCIJIOBUSIX YPE3BbIUANHBIX Ype3BbIYAHBIX
YCTOWYMBOTO Pa3BUTHUS CUTYallul U TEXHUYECKHE CUTYalUH.
oOuiecTBa, B TOM YHUCIIE CpEJICTBA 3aLIUTHI JIIOJIEH B
IIpU yIpo3e U YCIIOBUSIX YPE3BbIUANHBIX
BO3HUKHOBEHUU CUTYaLUH.

YpE3BBIYANHBIX CUTYALUI
Y BOCHHBIX KOH(DJIUKTOB.

OIK-3 CriocobeH co3niaBaTh U OIIK-3.2 3naHue u METO/bI 0OecreueHus HCIIOJIb30BaTh METO/BI HAaBbIKaMU IIPUMEHEHUS
NOJIEP’KUBAThH BJIa/ICHUE METOJJaMU 0e301acHOCTH o0ecrnieueHus OCHOBHBIX METOJIOB
0e301acHbIe YCIOBHS o0ecrieueHus IIPOU3BOJICTBEHHBIX 6e3omacHOCTH obecrieyeHus
BBITIOJTHEHUS 0e301macHOCTH IIPOLIECCOB Ha IIPOU3BOJICTBEHHBIX 0€30MacHOCTH
IIPOU3BOJICTBEHHBIX IIPOU3BOJICTBEHHBIX TMIPOMETNOPATUBHBIX IIPOLIECCOB Ha IIPOU3BOJICTBEHHBIX
MIPOLIECCOB IIPOLIECCOB Ha 00BEKTax MpH Pa3BUTHH | THIPOMEIHOPATUBHBIX IIPOLIECCOB Ha

TUAPOMETNOPATUBHBIX Ype3BbIYaAHBIX 00BEKTax MpH Pa3BUTHH | THIAPOMEINOPATHBHBIX
00BeKTax Mpu pa3BUTHU CUTYaLUsX. Ype3BbIYAHBIX 00BEKTaxX MpHU Pa3BUTHH
Ype3BbIYAHBIX CUTyaLUsX. Ype3BbIYAHBIX
CUTYaLUsIX. CUTYalUsX.

2  |IIKoc-3 |Cnocob6en oprannzoBats | [1Koc-3.2 HE00XO0IUMYIO IIPOBOJUTH OLIEHKY HaBBbIKaMU IPOBOJIUTH
U TIPOBOJIUTH YMeHue npoBoauTh uH(pOpPMaLIHIO JIS BO3JIEHCTBUS UCCIIEIOBaHUS 110
VCCJIEIOBAHMSI 110 aHAJIU3Y | UCCIIEOBaHM 110 aHAJIN3Y | IPOBEACHUS MEIHOPATUBHBIX aHaJIN3y IPUPOJIHO-

KJIINMATHYECKUX
YCIIOBUM TEPPUTOPUI

7




TEPPUTOPUH C
pUMEHEHHEM U POBBIX
CPEACTB U TEXHOJIOTUH,
COCTABJISITh IPOTHO3BI 11O
BIIMSIHUIO MEIMOPATUBHBIX
MEPOIIPUATHIA U OLIEHKE
BO3JICUCTBUSA
TUAPOMETNOPATUBHBIX
CUCTEM U
TUAPOTEXHUYECKUX
COOpYKEHHMU Ha
OKPY’KAIOIILYIO CpEeny.

TEPPUTOPUH, COCTABIIATH
MIPOTHO3BI BOJAHO-
coJieBoro OajgaHca u
OIICHKHU BO3JCHCTBUS
MEJTHOPATUBHBIX
MEpOIPHUATHI Ha
MIPUPOIHBIC KOMITOHEHTHI
OKPY’KAIOIICH Cpe/bl U
TEXHOICHHBIE OOBEKTHL.

KJINMAaTUYECKUX YCIOBUM
TEpPUTOPUH TIPU
IIPOCKTUPOBAHUU
HACOCHBIX CTaHIIUN

OKpY>Karolleu cpelbl U
TEXHOT€HHbIE OOBEKTHI

HEOOXOIUMBIX JUISI
MIPOCKTUPOBAHHUS
HACOCHBIX CTaHIIUHU

ITIKoc-6

Crioco6eH pou3BOIUTH
pacyeTsl U pa3pabaThIBaTh
KapTorpaduueckue
MaTepHalbl U
JIOKYMEHTAIMI0 pabounx
IPOEKTOB
THJIPOMENTNOPATHBHBIX
CHCTEM Ha 3eMJISIX
CEbCKOXO035MCTBEHHOTO
Ha3HAueHMsl, a TAKXKe Ha
3eMJISIX IOCEIICHHI,
BOJIHOT'O U JIECHOTO
donma.

[TKoc-6.2

YMeHue pacCuuThIBaTh U
o0OecrieunBaTh BHEJIPEHHE
COBPEMEHHOTO
000pyI0BaHUS U
TEXHOJIOTHI pa3IU4HbIX
TUIIOB U BUJIOB
MeEJIMOpalnii B
TEXHUYECKUE U paboumne
IIPOEKTHI
TUAPOMENTNOPATUBHBIX
CUCTEM U OTIEIBHO
CTOSIIIMX COOPYKEHU.

0COOCHHOCTH U
Ha3HAYEHUS
COBPEMEHHOTO
000pyaOBaHUS
HEOOXOUMBIX MpU
MIPOCKTUPOBAHUH
HACOCHBIX CTaHITHH

PacCUUTHIBATH ITAPAMETPHI
HEe00X0aAUMOTO
o0opyIoBaHUS ISt
MIPOCKTUPOBAHUS
HACOCHBIX CTaHITMH

HaBBIKaMH 110J100pa
OCHOBHOTO H
BCIIOMOTATEIILHOTO
000pyI0BaHUsI HACOCHO
CTaHIINU I10
TEXHUYECKOMY 3aJ[aHUIO

[TKoc-6.3

CnocoOeH yuacTBOBAaTh B
MPOEKTUPOBAHUU
TEXHOJOTHICCKHX
MPOIIECCOB 110
CTPOUTEIIECTBY H

MOJIXO/bI 110
000CHOBAHUIO MPOEKTHBIX
peLIeHUH TIpU
MMPOCKTUPOBAHNHN
HACOCHBIX CTaHIIUH,
Pa3JIUYHBIC TUIIBI 3)IaHI/II\/’I

000CHOBBIBATh BHIOOD
IIPOEKTHBIX PELICHUH IIPH
[IPOEKTUPOBAHUH
HACOCHBIX CTaHIINH,
BBIOMPATH TUIT HACOCHOM
CTaHIMHU B COOTBETCTBUU

HaBBIKAMH
HpOGKTI/IpOBaHI/II/I
HACOCHBIX CTaHIIHH,
HaBBIKAMH T10/100pa
THIIa HACOCHOM CTaHIIUU
10 TeXHI/I‘-IeCKOMy

PEKOHCTPYKIIMH OOBEKTOB | HACOCHBIX CTaHIUI U C UCXOOHBIMU JAHHBIMU  |3aJIaHUIO
TUAPOMEITNOPATUBHBIX JIOTIOJTHATEIIbHBIX

CUCTEM - CTAHLIUI COOpYKEHUI

BOJIOTIOJTOTOBKH,

HACOCHBIX CTaHIUU

BOJOIIPOBOA,




B0J103a00PHBIX
COOPYKEHHI
MCJIMOPATHUBHLIX CUCTCM.

[1Koc-9 |CnocobeH ynpaBisiTh ITKoc-9.3 Cnocoben OCHOBHBIE ITapaMeTpbl OCYILLECTBIIATh KOHTPOJIb | HABBIKAMU YIIPABJICHUS
IPOLIECCOM MEIHOPALUH | OCYIIECTBISTH TEXHOJIOTUIECKUX OCHOBHBIX ITAPaMETPOB OCHOBHBIMH
3eMellb IPOM3BOJICTBEHHBIN IPOLIECCOB MPH TEXHOJIOTUYECKUX napameTpamu
CENIbCKOXO3SHCTBEHHOTO | KOHTPOJIb MApaMETPOB CTPOUTENBCTBE U MPOIIECCOB MPH TEXHOJIOTUYECKUX
Ha3HAueHUs U TEXHOJIOTUYECKUX 9KCIUTyaTallil HACOCHBIX |3KCILUTyaTallud HACOCHBIX |IPOLIECCOB MPH
OpraHu3aIu IPOIIECCOB, KAYeCcTBa CTaHUUI CTaHLUH HKCILTyaTallil HACOCHBIX
3¢ (eKTUBHOrO CTPOUTENbHBIX U CTaHLUHI
UCTIOJIb30BaHUS COITyTCTBYIOIUX padoT
THJIPOMENINPATUBHBIX IPU CTPOUTENBCTBE U
CHCTEM JIJISl YIIYUIICHUST | DKCIUTyaTaliu
MEeJIMOPaTUBHOTO T'HJIPOMETNOPATUBHBIX
COCTOSIHUS 3€MeITb U CHCTEM.
yBEJIMYEHUS
YPOXKAHHOCTH KYJIBTYP.
[IKoc- |Cnocoben paccuutsiBath | [IKoc-11.2 Ymenune CHocoOBbl yIpaBJIeHUs peryaupoBaTh apaMeTpsl | HABBIKAMH YIPABJICHUS
11 C IPUMEHEHUEM pemarthb 3a1auu, napaMeTpaMH HaCOCHOTO | HACOCHOTO 00OPYAOBaHHUS | TapaMeTpaMu HACOCHOTO
U(PPOBBIX CPEJICTB U CBSI3aHHBIE C 00opy10BaHUs ATt Juis 00ecrieyeHHs 00opyI0BaHUs TS
TEXHOJIOTHI U OCYIIIECTBIIEHUEM oOecrnieueHus TpedyemMoro | TpedyeMoro pexuma o0ecrnieueHus
OCYILECTBIISATh TpeOyeMble | TpeOyeMOoro pexuma peKuMa OpOILEHHS UM | OPOIICHUS MM OCYLIEHHUsI | TpeOyeMoro pexuma
PEXKUMBI OPOIICHUS U OpOIICHHS WIH OCYIIEHUS | OCYIICHHS Ha Ha THAPOMETMOPATHBHBIX | OPOIICHUS HITH
OCYILIEHUS Ha TUIPOMENIMOPATUBHBIX | TUAPOMEITHOPATUBHBIX cucremMax OCYILICHHS Ha
CEITbCKOXO3SHUCTBEHHBIX | CHCTEMAax B Pa3IMYHBIX cucreMax THIPOMEITHOPATUBHBIX
KYJIBTYp TIpH MOYBEHHO- cucremMax
AKCIITyaTaluH MEIIMOPATHBHBIX YCIOBUSX
THJIPOMETMOPATUBHBIX C YYETOM yBEJINYEHUS
CHCTEM JIJIsl YBEIIMYCHUST | YPOXKAWHOCTH
YpOKalHOCTH CeJIbCKOXO03SHCTBEHHBIX
CEITbCKOXO3SHUCTBEHHBIX | KYJIBTYp C IPUMEHEHUEM
KYJIBTYP. U(POBBIX CPENICTB U
TEXHOJIOTHI.
[IKoc- |Cnocoben k opranuzamuu | [1Koc-13.2 Ymenue 0COOEHHOCTH pelarh onepaTUBHBIE HaBbIKaMU
13 MEpOTIPUATHI U pemarh oriepaTHBHEIE OKCILTyaTallii HACOCHBIX |3a/1a4d, CBSI3aHHBIE C YIPaBICHYECKUX

yIpaBJIeHUIO paboTaMu 1O
JKCILTyaTaluu

3aJ1a4M, CBS3aHHBIE C
OpraHu3alme KOMIIeKca

cranui

JKCIUTyaTallii HACOCHBIX
cTalni

MEpPOIPHUATHH TIPH




TUAPOMETUOPATUBHBIX
CHCTEM H
BOJOXO03SMCTBEHHBIX
00BEKTOB, OLICHKE
XO3HCTBEHHOTO B
9KOJIOTHYECKOTO
COCTOSIHHS BOJTHBIX
00BEKTOB, PUHATHS
pELIECHUI IO
MOJIEpHU3AIUU U
PEKOHCTPYKIIUHU
TEXHOJIOTHYECKOT0
00opyI0BaHUs
TUIPOMETUOPATUBHBIX
CHCTEM C IPUMEHEHUEM
M (pPOBBIX CPEACTB U
TEXHOJIOTHI.

paboT Mo AKCIUTyaTaIH
TUIAPOMETTMOPATUBHBIX U
BOJOXO03SMCTBEHHBIX
00BEKTOB,
MJIaHUPOBAHUEM
BOJIOIIOJIL30BAHUS M
BOJIOJICIICHUSI, TIPUHSTHUS
peuIeHuit mo
MOJICpHU3AIIUU U
PEKOHCTPYKITUH
TEXHOJIOTHYCCKOTO
00opyaoBaHUS
THJIPOMEITHOPATHBHBIX
CHUCTEM C IPUMEHEHUEM
U (POBBIX CPEICTB U
TEXHOJIOTHH.

BKCHJIyaTaI_[I/II/I HACOCHBIX
cTarun
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Ta0muma 2

Pacnpene.ﬂeﬂne prIIOéMKOCTI/I AUCIHHUIIJIMHBI IO BUAAaM paﬁoT

TpynoémMkocTh
Bup yueOHoi1 paboThI aac ceMecTp | cemecTp
’ Ne5 Neb6
O0mast TpyA0€éMKOCTb JUCIUIUIMHBI 110 216 108/4 108/4
y4eOHOMY ILIaHy
1. KonrakTHasi padora: 87,75 53,35/ 34,4/4
AyauTopHas padora: 87,75 53,35/4 34,4/4
8 MoM yucue:
nexyuu (J1) 32 16 16
npaxmuyeckue 3ausmus (113) 50 34/4 16/4
kypcosot npoekm (K1) (koncyromayus, 3awuma) 3 3
KOHCYIbmMayuu nepeo 9K3aMeHoM 2 0 2
KOHMAKMHAsl paboma Ha npoMed’CYymouHOM
konmpone (KPA) 0,75 0,35 0.4
2. CamocrositesibHasi padora (CPC) 128,25 54,65 73,6
camocmosmenvHoe uzyuenue paz0enos,
Ccamono02omoexa (npopabomka u noemopeHue
JNEKYUOHHO20 MAMepUanld u Mamepuaia y4eOHuKos u 92,25 45,65 46,6
YuebHbIX nOcoOUll, N0020MOBKA K 1a00paAMOPHLIM U
NPAKMUYECKUM 3AHAMUSIM.)
Iloozomoexa Kk coaue 36 9 27
Bua xonTpons: 3a4€T C
omenkoit | 2¥3MeH
4.2 Conep:kaHue JUCUUIJINHBI
Tabnuna 3
TemaTn4yeckuii IaH y4eOHOM TMCIUTITHHBI
HaumeHnoBaHue pa3iaesioB u TeM Beero AynutopHasi pabora Bueayautopnas
AUCUHMIUINH (YKPYTHEHO) JI ‘ 113 ‘ JIP ‘ IKP pabora CP
S-wlil cemecmp
1. BBegenue, o0ue CBeJeHHSI 0 HACOCAX, 12 2 4 6
HACOCHBIX YCTAHOBKAX M  HACOCHBIX
CTAHIUSIX.
Tema 1.1. Kparkuii ucropuueckuid 0630p
Pa3BUTHS MAIIMHHOTO BOJIOTIOIbEMA.
Tema 1.2. IloHsATHS: «HACOC», «HACOCHBIM
arperaT», «HaCOCHasi yCTaHOBKAy, «HACOCHAs
CTaHIIHS.
Tema 1.3. Knaccudukamus HACOCOB U
BOJOMOMBEMHBIX MAIIUH 10 Pa3IUYHBIM
MPU3HAKAM.
Tema 1.4. CxeMbl HACOCHBIX YCTaHOBOK
2. JlomacTHbIE HACOCHI 25 |10 8 7
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HanmeHnoBaHMe pa3ie/ioB U TeM
AUCHMIUINH (YKPYTHEHO)

Bcero

AyautopHasi paborta

JI

113

JIP

ITIKP

BHueayauTopHasn
padora CP

Tema.2.1. Knaccudpukanus  JIOMacTHBIX
HACOCOB, KOHCTPYKIUS M UX MapKUPOBKA.
Tema 2.2. ITpuHnun JENCTBUSA
HEHTPOOEKHOr0 Hacoca, MIaHbl CKOPOCTEH Ha
BXOJIE€ U BBIXOJIe paboyero KoJjeca.

Tema 2.3. KpaTkas TeopHsi OCEBOI0 Hacoca.
Tema 2.4. XapakTepUCTHKH JIOMACTHBIX
HACOCOB.

Tema 2.5. Teopuss momoOusi JIOMACTHBIX
HACOCOB.

Tema 2.6. KaBuTanus B JIONAaCTHBIX HACOCAX.

3. Jpyrue THIBI HACOCOB U
BO/IONIOIHEMHHKOB

Tema 3.1. Knaccubpukanusi, TPUHIHII
JNCUCTBHSA,  KOHCTPYKIMS M 00JacTh
IPUMEHEHHS PA3JIMYHBIX THIIOB HACOCOB. .

14

4. T'uapoysabl CTAMOHAPHBIX HACOCHBIX
CTaHIU

Tema 4.1 Krnaccudukamuss THUIPOY3IOB
HACOCHBIX CTaHIINH.

Tema 4.2. Cxembl TUAPOY3JIOB HACOCHBIX
CTaHIINH.

18

5 I'mapomexaHmyeckoe M JHepreTuvYecKoe
000py/10BaHNE HACOCHBIX CTAHIMI

Tema 5.1. OCHOBHOE THMAPOMEXAHUYECKOE
obopyioBaHUE.
Tema 5.2. DHepreTHUECKOe 000pYI0BaHHE.

18

8/4

kypcoBass padora (mpoekrt) (KP/KII)
(KoHCYyJAbTALMS, 3A1IIUTA)

11,65

8,65

KOHTAKTHasi padoTa Ha NPOMEKYTOUYHOM
koHTpoJe (KPA)

35

35

IHoaroroska Kk 3auery

Bcero B 5-om cemecTpe

108

16

34/4

3,35

54,65

blil cemecTp

6 . 31aHNA HACOCHLIX CTAHIHH.

Tema 6.1 Ha3nadenme 3maHWi HACOCHBIX
CTaHIIMH U UX KJIacCHU(PHUKAIUS IO PA3TUIHBIM
MPU3HAKAM.

Tema 6.2. KOHCTpYKIIMM 3[aHUN HACOCHBIX
CTaHIUH

Tema 6.3. OnpeneneHue pa3MepoB 30aHus
HACOCHOI CTaHITUH

14

12




HanmeHnoBaHMe pa3ie/ioB U TeM AynuTopHasi padora BHueayauTopHasn
. Bcero
AUCHUILINH (YKPYTHEHO) J | I3 | JIP | TIKP pabora CP
7. Hamnopnbsle, BCachbIBaloIMe ul 14 2 4 8
noABoAsiIMEe TPYOONPOBOALI HACOCHBIX
CTaHUUMI
Tema 7.1.. Hasznauenune HaIropHBIX,
BCACHIBAIOIINX u TTOIBOISTIINX
TpyOOIIPOBOIOB u TpeboBaHUs,
MPEABSIBIISIEMBIE K HUM.
Tema 7.2, BuyTpucTaHlMOHHbBIE
TPyOOIPOBOTHBIE KOMMYHHUKAIIUU HACOCHBIX
CTaHIUH
Tema 7.3 OmnpeneneHue guameTpa U
MaTepuaia HallOpPHOTO TPyOOIIPOBOIOB.
8. Bopo3aGopuble, BOJAOBBINYCKHbIE W | ]2 2 2 8
pPbIOO3AIIUTHBIE COOPYKEHHSI HACOCHBIX
CTAaHIHUIAO
Tema 8.1. BopozaOopHble COOpPYKEHHIA
HACOCHBIX CTaHIIUM.
Tema &8.2 Ppi003alIUTHBIE COOPYXEHHUS H
YCTPOMCTBA HACOCHBIX CTAHIIUM.
Tema 8.3 BOJOBBIIMYCKHBIE COOPYKEHUS
HACOCHBIX CTaHIIUM.
9. BcnomorarteabHoe obopynoBanme | 16 4 4 8
HACOCHBIX CTAHLMH
Tema 9.1. BcnomorarenbHOe
TUAPOMEXaHUYECKOE 000PYI0BaHNE
HAaCOCHBIX CTaHIUH.
Tema 9.2. BcnoMorareiabHOE SHEPreTHUECKOe
000pyA0BaHNE HACOCHBIX CTaHIIHM.
Tema 9.3. BcnomoraTenbHOE MEXaHUUYECKOE
000pyA0BaHNE HACOCHBIX CTAHIIHM.
10. TIlepeaBu:kHble W Jpyrue THIBI 12 2 | 2/2 8
HACOCHBIX CTAHLUMI
Tema 10.1. TlepenBr>KHBIC HACOCHBIC CTAHITHH
U YCTaHOBKHU.
Tema 10.2. HacocHble CTaHIIMU U yCTAaHOBKH
uist  3a0opa  TOA3EMHBIX BOA. bio4HO-
koMIuiekTHble HacocHble cTaHuuu (BKHC) u
Ap.
11. YcaoBus IKCILIyaTaAlMM HACOCHBIX 10 2| 2/2 6,6
CTAHIUIH
Tema 11.1. OOGciyXvuBaHWE HACOCHBIX
YCTaHOBOK B MPOIIECCE IKCILTYATALINH.
Koncynbranuu mnepen sK3aMeHOM 2 2
KoHnTtakTHas paboTa Ha MPOMEKYTOUYHOM
koHTpoiie (KPA) 0,4 0,4
[ToaroroBka K sK3aMeHY 27 - - 27
Bcero B 6-om cemecTpe 108 |16 | 16/4 | O 2,4 73,6
UTOro0 1Mo IUCHATLIINHE 216 [ 32 |50/8| 0 5,75 128,25
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Coneprxkanue pa3iejioB JUCHUILTHHbBI

1. BBenenue, o0mue CBeJeHUS] 0 HACOCAX, HACOCHBIX YCTAHOBKaxX M
HACOCHBIX CTAHLIUSIX.

Tema 1.1. Kparkuii HCTOPUYECKHMI 0030p pa3BUTHA MAIIMHHOTO
BOJONOBEMA.

3HauYE€HHE MAIIMHHOIO BOJONOJBEMA B IMPAKTUKE OPOIICHHS M OCYILIEHUS
3emenb. KpaTkuil ucTOpuyecKkuid 0030p pa3BUTHS MAIMHHOTO BOJIONOIbEMA.
JlocTHKEHHsSI OTEYECTBEHHBIX M 3apyOCkKHBIX YUYEHBIX, KOHCTPYKTOPOB U
MPOEKTUPOBIIMKOB B Pa3BUTHU KOHCTPYKIIMU COBPEMEHHBIX HACOCOB U TUAPOY3IIOB
MaIIMHHOTO BOAOIOIbEMA.

Tema 1.2. TIoHATHS: «HACOCY», KHACOCHBIM arperar», «HaCOCHasl yCTaHOBKAY,
«HACOCHAas CTAHLIH.

[ToHsATHSA: «HACOCY», KHACOCHBIN arperary, «HaCOCHasi yCTaHOBKa», «HACOCHA
ctanius». OCHOBHbIE TapamMeTpbl HACOCOB: I[I0Jaya, Hamop, IMOoJe3Has W
notpediisiemMass MOUIHOCTh, Kod(dduiueHt mnone3Horo aectBus. KoadduimeHt
MOJIE3HOTO JEHCTBUS HACOCHOW ycTaHOBKHU [IpuOopskl 711 U3MEpEeHus mapaMeTpoB
Hacoca.

Tema 1.3. Knaccudukaumsi HACOCOB W BOAOMOIBEMHBIX MAIIUH IO
pPa3IMYHBIM MIPU3HAKAM.

Knaccudukanus HAcCOCOB U BOJOMOJBEMHBIX MAIIMH MO Pa3IdYHBIM
npusHakaM. O0JacTb MPUMEHEHHSI HACOCOB Pa3IMYHBIX TUIIOB.

Tema 1.4. CxeMbl HACOCHBIX YCTaHOBOK

CxeMbl HacOCHBIX YCTAHOBOK: C IIOJIOXKHUTEIBHOW M OTPHULATEIILHON
BbICOTaMU BcachiBaHMsl, cuoHHOro tuna OnpezaeneHue TpedyeMoro i nojadu
BOJIbI HAIIOPa HacOCa U HAmopa Mo MOKa3aHUsAM U3MEPUTENIbHBIX MPUOOPOB

2. JlonmacTHBIE HACOCHI

Tema.2.1. Knaccudukanus JJONaCTHbIX HACOCOB, KOHCTPYKIIUS.

Knaccudukanus J0omacTHBIX  HAcOCOB, MapkKupoBka. KoHCTpykums
LHEHTPOOEKHBIX, TMArOHAIBHBIX U OCEBBIX HACOCOB, HA3HAYEHNE OCHOBHBIX y3JI0B U
JeTajen.

Tema 2.2. [lpuHumn aercTBUs LICHTPOOEIKHOTO HAcoca.

[TpuHuUn AECTBUS HEHTPOOEKHBIX HACOCOB. TeueHune KUAKOCTH B KaHajax
pabouero koneca. Bxos xkuakoctu Ha pabodee Kojaeco U Bbixo u3 Hero. OCHOBHOE
ypaBHEHHE LEHTPOOEKHOro Hacoca. 3aBUCUMOCTb TEOPETUYECKOro Haropa
IIEHTPOOCKHOTO HAcoca OT YHCja JIoNacTe pabdodero koseca. J{elCTBUTEIbHBIN
HaIop EHTPOOEKHOTO HACOCA.

Tema 2.3. Kpatkas Teopus 0CEBOro Hacoca.

[IpyHUMI AEHCTBUS OCEBOTO HAcoca, LMPKYJSLUUS JKAJKOCTH BOKPYT
JOTACTH, TOAbEMHAs Cuja, KOI()PPUIUEHTH MNOABEMHOM CHJIBI U JIOOOBOTO
conpoTuBieHUsi. OCOOEHHOCTH MJIAaHOB CKOPOCTEH Ha BXOJE€ U BBIXOJE padoyvero
KOJIEca OCEBOr0 Hacoca.

Tema 2.4. XapakTEpUCTUKH JIOMTACTHBIX HACOCOB.

XapakTepuCTUKU  JIOMACTHBIX  HACOCOB:  pabouue, YHUBEpCAJbHBIE,
0e3pa3MepHbie. Buibl 1 0COOEHHOCTH XapaKTEPUCTUK PA3ITMYHBIX TUIIOB HACOCOB.
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CoBmectHast pabora Hacoca ¢ TpyOompoBogoM. Paboudas Touka. CriocoObl
peryJMpoBaHUs PEKUMOB pabOThl HACOCOB. Y CIIOBUS IMyCKa JIOMACTHBIX HACOCOB.
[TapamnensHas U nocaegoBaTellbHAsl pad0Ta HACOCOB.

Tema 2.5. Teopus nonoOus J0MACTHRIX HACOCOB.

Teopus nogoOus nonacTHbIX HacOCcOB. ['eoMeTpuyeckoe, KHHEMATHYECKOE U
nuHamuueckoe mogobue. Kputepun mnomobusa. IlpakThueckoe HCMONb30BaHHE
teopun moaobus. KooapdumumenT OBICTPOXOAHOCTH  JIOMACTHBIX  HACOCOB.
Knaccuduxkanus gomacTHbIX HACOCOB 10 KOIPPUIIUEHTY OBICTPOXOTHOCTH.

Tema 2.6. KaBurtanus B JIOIIACTHBIX HacOocax

KaBuTamusi B JOMacTHhIX Hacocax: IMOHSTHE, MPUYUHBI BO3HUKHOBEHUS,
BO3JICUCTBHS Ha JieTalnu U paboTy Hacoca. Mepbl O0pbObI ¢ BOSHUKHOBEHHUEM U
NOCJIEACTBUSIMA KaBUTAIMKM B JIONACTHBIX HacocaxX. KpuTuueckuil U JOMmyCTUMBIN
KaBUTALMOHHbIE 3anackl. KaBUTallMOHHBIE UCTIBITAHUS HACOCOB.

3. Jlpyrue TUIbI HACOCOB U BOJONOIbEMHHKOB
Tema 3.1. Knaccudukanusi, TpUHIUI ACHCTBUSA, KOHCTPYKUHUSA U 00NaCTh
NPUMEHEHUS APYTUX TUIIBI HACOCOB U BOAOIOABEMHHUKOB.

4. 'mapoy3ibl CTANMOHAPHBIX HACOCHBIX CTAHLUH

Tema 4.1 Knaccudukanus rujpoy3J0B HACOCHBIX CTAHIIUM.

Knaccudukanus TUIpOY3IOB HACOCHBIX CTAHIMM 10O Ha3HAYEHHUIO,
KOHCTPYKTHUBHBIM TIPU3HAKaM, YCJIOBHUSM HCIIOIB30BaHUA, HAJCKHOCTH, MTOAa4e U
Haropy. CocTaB COOPYKEHHUM T'HIPOY3/710B HACOCHBIX CTAHIINI

Tema 4.2. Cxembl TUAPOY3JIOB HACOCHBIX CTAHIIMIA.

Cxembl THAPOY3JIOB HACOCHBIX CTAHIMM Ha OPOCUTENIbHBIX CHUCTEMax MpH
3a0ope BOJbI M3 OTKPHITBIX HCTOYHMKOB W TOJay€ BOAbl B KaHaibl. Cxembl
TUIPOY3JI0B HACOCHBIX CTaHIMH, MOJAIOIINX BOJIY B 3aKPHIThIE OPOCUTEIbHBIE CETU
(30C). Cxembl TUAPOY3JIOB OCYIIUTEIBHBIX HACOCHBIX CTAHIIMM.

5. I'mapomexaHnyeckoe M JHepreTruvyeckoe 000pyA0BaHHE HACOCHBIX
CTAHIMH
Tema 5.1. OcHOBHOE THIPOMEXAHUYECKOE 000PYI0BAHHUE.

OCHOBHOE THIPOMEXaHUYECKOE O0OpPYJOBAHUE HACOCHBIX CTAHIIMM:
Ha3HadyeHue, cocTaB. IIpuHIMN mogdOpa OCHOBHBIX HACOCOB. MeToanl moabdopa
HAacoOCOB: HW3MCHCHHME 4YacTOTHl BpalleHus, o0O0Touka pabodero Kojeca,
MojenupoBaHue. JIOCTOMHCTBA M HEIOCTAaTKH Pa3IMYHBIX METOJOB I10J00pa
HaCOCOB.

Tema 5.2. DHepreTrueckoe 000py10BaHUE

Tumnsl aBuraTenaeidl MPUMEHSIEMBIX IS IPHUBOJIA HACOCOB, JTOCTOMHCTBA M
HEJIOCTAaTKU Pa3IUYHBIX TUMOB ABUraresieid. OmnpenesieHrue MOITHOCTH JABUTATEIIS.
[TonGop nBuratens jyis NMpUBOJAa Hacoca. PeryiaupoBaHue MMojauyd HACOCHBIX
CTaHIIUHA. DHEPrOoCHAOKEHNE HACOCHBIX CTAHIIUM.

6 . 31aHuA HACOCHBIX CTAHIIMIA.

Tema 6.1 HaznaueHue 31aHUN HACOCHBIX CTAHIIMKM U WX KJIacCU(UKAIMS 1O
pa3JIUYHBIM MMPU3HAKAM.
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Hasnauenue 31anust HacocHbIM cTaniuu. Kinaccudukanms 3qaH1il HACOCHBIX
CTaHIIUM MO Pa3JIMYHBIM MpU3HaKaM BeIOOp THIA 37aHUS HACOCHBIN CTAHIIUU.

Tema 6.2. KoHCTpyKUMY 31aHUIA HACOCHBIX CTAHIUU.

KoncTpykimy 31aHHA HACOCHBIX CTAHUMNW «HA3EMHOI0», «KaMEPHOTO» U
«OJI0OYHOTOY THIIOB.

VYcnoBust npuMeHEHUs pa3IMYHbIX TUIIOB 3/1aHUSI HACOCHOW CTAHIINHU

Tema 6.3. OnipeneneHre pa3MepoB 3/1aHKs] HACOCHOM CTaHIIUU

KomnoHoBKka u omnpeneneHrne pasMepoB BEPXHErO CTPOEHHUS M MOJA3EMHOU
YaCTH 3/1aHUI HACOCHBIX CTAHIIMHI Pa3JIUYHBIX THUIIOB.

7. HanopHble, BcacbIBaloliue U MOABOASIINE TPYOONPOBOAbI HACOCHBIX
CTaHU UM

Tema 7.1. Ha3HaueHue HANOPHBIX, BCACBIBAIOIIMX W MOABOIAIINX
TpyOOTIPOBOIOB M TPEOOBAHUS, TIPEIBSABIIIEMBIE K HUM.

Hasnauenne u TpeOoBaHUs, MPEABIBIIEMbIC K HATIOPHBIM, BCACHIBAIOIIAM H
noABOAIIMM TpyOompoBogaM. CTabHBIC, acOSCTOIEMEHTHBIC, IUIACTHKOBHIC,
XKene300eTOHHbIE COOPHBIC M MOHOJIMTHBIC TPYOOTIPOBO LI, [ MapaBInYecKuii yaap
B HAITOPHBIX TPYOOITPOBOJIAX: MPUYWHBI BO3HUKHOBEHHS M CPEICTBA 3aIIUTHI OT
THUAPABIMYECKHUX yIapoB. BeIOOp Tpacchl mpokiaaku YKiaaka TpyOompoBOIOB.

Tema 7.2. BHyTpuUCTaHIIMOHHBICE TpPYOONPOBOAHBIE KOMMYHHUKAIIUH
HACOCHBIX CTaHIIUHN

BryTpucTtanimonssie TpyOOIpOBOIHbIE KOMMYHHUKAITUH HACOCHBIX CTAHIIUM.
Hasnauenne, TpeOGoBaHMs, BBIOOpP CXEMbI TPYOONPOBOJHBIX KOMMYHHKAIIUN.
Br160op TpyOonpoBoaHOM apMaTyphl ¥ JaCOHHBIX YacTeld HACOCHOW CTaHIIUU

Tema 7.3 OnpeneneHue nuaMeTpa U MaTepralia HallopHOTo TPyOOIPOBOIOB.

Br16op uyncna HUTOK HAMOpPHOTO TpyOompoBoaa TeXHHKO-2KOHOMHYECKHE
pacyeTsl 10 ONpPEACNCHHI0 SKOHOMHUYHOTO JHWaMeTpa W MaTephalia CTEHOK
HaIMopHOTO TpyOOoIpoBoAa.

8. Boxo3zabdopHbie, BOAOBBINYCKHbIE M PbIO03AaIIMTHbIC COOPY/KEHHS
HACOCHBIX CTAHIMH

Tema 8.1. Bono3zabopHbie COOPYKEHUN HACOCHBIX CTaHITUH.

O6mme cBeneHuss W TpeOOBaHMS, TPEABSIBISIEMbIE K BOJ03a00PHBIM
coopykeHusiM. HaznaueHne Bo/103a00PHBIX COOPYKEHUM U UX KJIaCCUPHUKAIUS T10
paznuuyHbiM Tipu3Hakam. CocTtaB o0opyAoBaHHsS coopyxeHui. BomozabopHbie
COOPY’KEHHS Ha KaHAJIaX, BOJOXPaHUIUIIAX U PEKaX.

Tema 8.2. Pr1003a1iuTHRIE COOPYKEHUS U YCTPOICTBA HACOCHBIX CTaHLIUH.

Pri6o3ammTHbIe cCOOpykeHus U yctpoiicTBa. HazHauenue, kiaccupukanus u
KOHCTPYKIUSl. YCIOBUSL TNPUMEHEHHSI PA3JIUYHBIX THUIOB PBHIOO3AIIUTHBIX
COOpY>KeHUi U ycTpoiicTB. CocTaB 000py10BaHUS.

Tema 8.3. BOJOBBIITYCKHbIE COOPYKEHHSI HACOCHBIX CTAHIIUM.

Ha3znauenne u coctaB 000pyIOBaHUSI BOJOBBIITYCKHBIX COOPY>KEHH.
Knaccudukanus BOJOBBIMYCKHBIX coOpykeHMil. OOnacTe NpPUMEHEHUS U
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KOHCTPYKIIMSI BOJOBBIIIYCKHBIX COOPYKEHUW C 3allOpHBIMH yCTPOWCTBaMU
MEXaHUYECKOTO JACHCTBUS, CU(OHHOTO THIIA, C IEPEITUBHON CTCHKOU H JIp.

9. BcnomorareibHOe 000Py/10BAHUE HACOCHBIX CTAHUIMH

Tema 9.1. BcnomoraTenbHOE THAPOMEXAHUUECKOE 000PYI0BaHNE HACOCHBIX
CTaHIIUH.

BcnomorarenbHOe THaApOMexXaHndecKkoe 00opynoBanue. Turbl, Ha3HAYCHHE.
[TonOop BcmoMOraTesIbHOrO THAPOMEXaHUYECKOTO 000PYI0BAHUSI.

Tema 9.2. BcnomoraTenbHOE SHEPreTuYecKoe 000pyJ0BaHUE HACOCHBIX
CTaHIINH.

BcnomorarenbHoe sHEpreTnyeckoe 000pyI0BaHUE, TUITbI, HA3HAYCHUE.
[ToxOop BcoMOraTesIbHOTO SHEPTETUYECKOT0 000Dy 1I0BaHUS

Tema 9.3. BcrmomorareabHOE MEXaHHYECKOE OO0OPYy/IOBaHHE HACOCHBIX
CTaHIIUM.

BcnomorarenbHoe MexaHWYeCcKoe OO0OpyJOBaHME, THIIbI, Ha3HAYCHUE,
[Tog6op BcmoMOraTeabHOr0 MEXaHUYECKOTO 000pYI0BaAHUS.

10. ITepeaBukHbIe ¥ APYrve THUIbI HACOCHBIX CTAHIIUI

Tema 10.1. 11epenBrKHbIE HACOCHBIE CTAHIIMM U YCTAHOBKH.

Turnbl, KOHCTPYKIHUS, YCITIOBUS PUMEHEHUS

Tema 10.2. HacocHble CTaHIIMM U YCTAaHOBKHM I 3a00pa MOI3EMHBIX BOJ.
brnouno-kommnekTHsie HacocHbIie cTaHIuu (BKHC) u ap.

TuIbl, KOHCTPYKIIMS, YCIAOBUS TPUMECHEHUS.

11. YcaoBusi 3KCIJIyaTAIMM HACOCHBIX CTAHIIMIA

Tema 11.1. OGcny>KvBaHHE HACOCHBIX YCTAHOBOK B IMPOIIECCE IKCILTyaTaIlUH.

Bunger PEMOHTOB. Ycnosus AKCIUTyaTaluu BCIIOMOTATEJILHOT'O
o0opynoBaHusl, KOHTPOJBHO-U3MEPUTENIbHOW anmapatypsl. I[Ipodunaktuueckue
OCMOTPBI U IPOBEPKU 00OPYOBAHUSI.
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4.3 Jlekuun/nadopaTopHble/IPaAaKTHYECKHE/CEMUHAPCKHUE 3aHATHS

Taomuna 4
ConeprkaHue JIEKIHIT/JTAa00paTOPHOT0 MPAKTHKYMA/MIPAKTHYECKUX 3aHATHI 1
KOHTPOJIbHbIE MEPONPUSITHS

Ne 1 Ha3BaHMe JeKIUii/ Dopmupyem Bux
Ne Ja00paTOPHBIX/ ble Koa-Bo
/i NATPDIEIE] NPAKTHYECKHX/ CEMHHAPCKHUX | KOMIETEHIH KOHTPOJBHOTO |, con
SAHSTHIA " MepOonpHUATHS
S-bIH cemecTp
1. 1. BBeeHue, o0Me CBeAEeHHS 0 HACOCAX, HACOCHBIX YCTAHOBKAX M HACOCHBIX

CTAHIIMSAX.
Tema 1.1. Kparkuii | Jlekuus Ne 1 [Tonsitus: YK-8.3; 2
UCTOPUYECKHI 0030p | «HACOCY, «HACOCHBIN OIIK-3.2;
pa3BuUTHL arperar», «HacOCHast [TKoc-6.1;
MAaIIHMHHOI'O YCTaHOBKAay, «HACOCHAs IIKoc-6.2;
BOJIOTIOTEMA. CTaHIIHS; KIIaCCU(PUKAINN [TKoc-6.3;
Tema 1.2. TloHATHA: | HACOCOB U APYTUX [1Koc-9.3;
«HACOC», «KHACOCHBINA | BOJOIIOAHEMHBIX MAIIIHH. I1Koc-11.2;
arperar», «HacocHas | Cxembl HacocHbIX ycTaHOBOK | [IKoc-13.2
YCTaHOBKay,
«HACOCHAS [IpakTrueckoe 3aHsTHE VK-8.3; Ompoc/ 10
CTAHIIS. Nel,2,3,4,5 OI1K-3.2; JTUCKYCCHUS
Tema 1.3 | HonaTus: «Hacocy, ITKoc-6.1;
Knaccudukauus «HACOCHBIN arperary, [TKoc-6.2;
HACOCOB 1 | «HacocHas ycTaHOBKay, ITKoc-6.3;
BOJIOMOTBEMHBIX «HACOCHAas CTAHIIUDY, [TKoc-9.3;
MAIIUH o | Kmaccudukanuii HACOCOB U I1Koc-11.2;
pa3IMYHBIM JIPYTUX BOJONOIBEMHBIX [MKoc-13.2
IIPH3HAKAM. MamuH O3HaKOMIICHHUE C
Tema 1.4. Cxempl | COCTaBOM M HCXOJHBIMU
HACOCHEIX JTAHHBIMU JJI11 KYPCOBOTO
YCTAHOBOK npoekTa «MennoparuBHas

HACOCHas CTaHIus». Bbibop

CXEMBI TUAPOY3JIa HACOCHOM

cta"uuu. Pacuer

MTOJBOISAIINX U OTBOISAIINAX

COOPYKEHHMI HAaCOCHOM

CTaHIUU

2 2. JIonmacTHBIE HACOCHI
Tema.2.1. Jlextms Ne 2,3 VK-8.3; 4
Knaccudukanms Kaccudukamms onacTHbIX OIIK-3.2;
JIOTIACTHBIX HAacOCOB, | HacocoB. [Tpunnumn neiicteust | [1Koc-6.1;
KOHCTPYKIIMS W WX | IEHTPOOESKHOTO Hacoca. [TKoc-6.2;
MapKUpPOBKA. Xapaxkrepuctuku nonactHeix | [1Koc-6.3;
Tema 2.2. TlpuHIMI | HACOCOB. [TKoc-9.3;
ENCTBUS I1Koc-11.2;
IIEHTPOOEIKHOTO I[1Koc-13.2
Hacoca, wiansl | [Ipaktuueckoe 3ansTre No VK-8.3; Omnpoc/ 6
cKopocTteir Ha Bxoze | 6,7,8 OIIK-3.2; HMuckyccus
ITKoc-6.1;
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Ne n HazBanme Jexnmii/

dDopmupyem

Bun
Ne JIa0OPaTOPHBIX/ ble Koua-Bo
n/n N paznena NMPAKTHYECKNX/ CEMMHAPCKUX | KOMIIETeHIH KOHTPOIBHOTO | ) o
sansTHil " MeponpHsITHS
1 BbIXOJE pabouero | M3yueHne KOHCTPYKIIUU [TKoc-6.2; Pemenue
KoJieca. Pa3IMYHBIX JOMACTHBIX [TKoc-6.3; 3a/1a4
Tema 2.3. Kpatkas | HacocoB. OnpeeneHue [1Koc-9.3;
TEOpUs 0CeBOro | pacueTHoi momauu u Haropa | [1Koc-11.2;
Hacoca. OCHOBHOTO Hacoca U ux [TKoc-13.2
Tema 2.4. | uucna.
XapakTepUCTUKHU
JIOTIACTHBIX HACOCOB.
Tema 2.5. Teopus
MoA00Us JIOMaCTHBIX
HACOCOB.
Tema 2.6. KaBuTanus
B JIOTIACTHBIX
Hacocax.
3 3. /Ipyrue TUIbl HACOCOB M BOJAONOAHEMHHKOB
Tema 3.1. Jlexrust Ne 4 VK-8.3; 2
Knaccngukarms, Jpyrue Tunel HaCOCOB U OIIK-3.2;
IPHHUMIT ICHCTBHS, BOJIOIOIBEMHUKOB [1IKoc-6.1;
KOHCTPYKLUS U TKoc-6.2:
00J1aCTh IPUMEHEHUS IKoc-6.3
Pa3iIMYHbIX TUIIOB .
HACOCOB.. [TKoc-9.3;
I1Koc-11.2;
IMKoc-13.2
[TpakTueckoe 3ansaTue Ne YK-1 TectupoBanue 2
9,10,11 (YK-1.4)
Knaccudukarms, mpuaImm [TKoc-3
JIEHCTBH, KOHCTPYKIUS U (MMKoc-3.1;
001acTh MpUMEHEeHNUS [IKoc-3.4;)
Pa3JINYHBIX TUIIOB HACOCOB.. HKOC'4
(TTKoc-4.3;
ITKoc-4.5;)3
4 4. I'napoy3Jibl CTAIIHOHAPHBIX HACOCHBIX CTAHLMIA
Tema 4.1 | Jlexmus Ne 5, I'uapoy3iibt VK-8.3; 2
Knaccudukanus CTallMOHAPHBIX HACOCHBIX OIIK-3.2;
TUAPOY3JI0B crannuil. Knaccupukanus u [TKoc-6.1;
HACOCHBIX CTAHIIUH. | CXEMHEI. ITKoc-6.2;
Tema 4.2. CxeMbl [TKoc-6.3;
TUAPOY3JI0B ITKoc-9.3;
HACOCHBIX CTaHIIUH. ITKoc-11.2;
[TKoc-13.2
[TpakTHyeckoe 3aHsATHE YK-8.3; Omnpoc/ 6
Nel2,13,14 OIIK-3.2; Huckyccus
Knaccudukarus ruapoysnos | I[1Koc-6.1; Pemenue
HACOCHBIX CTaHIINH [1IKoc-6.2; 3amay
CxeMBbI THIPOY3IIOB ITKoc-6.3;
HACOCHBIX CTaHIIUH. [1Koc-9.3;
I1Koc-11.2;
[TKoc-13.2
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Ne n HazBanue Jexkiui/ ®opmupyem
Ne JIa0OPaTOPHBIX/ ble Buz Koua-Bo
n/n N paznena NMPAKTHYECKNX/ CEMMHAPCKUX | KOMIIETeHIH KOHTPOIBHOTO | ) o
sansTHil " MeponpHsITHS
5 5 T'uapomMexaHnyeckoe 1 IHePreTnyeckoe 000pya0BaHNEe HACOCHBIX CTAHIIUIA
Tema 5.1. OcuoBHoe | Jlexuug Ne ,7,6,8 VK-8.3; 6
ruapoMexanndeckoe | ['mapomexanunueckoe u OI1K-3.2;
obopyoBaHue. HEPTEeTUYECKOe ITKoc-6.1;
Tema 5.2. 000py1I0BaHNE HACOCHBIX [TKoc-6.2;
DHepreTUIecKoe CTaHLIUHA [1Koc-6.3;
obopyioBaHue. [TKoc-9.3;
[1IKoc-11.2;
[MKoc-13.2)
[TpakTUyeckoe 3aHsATHE VK-8.3; Ompoc/ 6/4
Nel5,16,17 OI1K-3.2; Huckyccus
[TogGop ocHOBHOTO [TKoc-6.1; Pemenue
THAPOMEXAaHUYECKOTO 1 IIKoc-6.2; 3a1a4
HHEPTEeTUIECKOTO [TKoc-6.3;
000pyA0BaHUs HACOCHOM [1Koc-9.3;
CTaHIIVH. ITKoc-11.2;
I1Koc-13.2
6-blii cemecTp
6 6 . 31aHUsA HACOCHBIX CTAHIMIA.
Tema 6.1 | Jlexkumsa Nel,?2 VYK-8.3; 4
Hasnauenne 3manumii | HasHaueHnue 3manmii OIIK-3.2;
HACOCHBIX CTAHIUHM U | HACOCHBIX CTAaHIIMU U UX [TKoc-6.1;
X KjiaccuduKaius | Kiaccupukaius mo [TKoc-6.2;
o Pa3IUYHBIM | pa3IUYHBIM IPU3HAKAM. [TKoc-6.3;
IIpU3HAKAM. KoHctpykunn 31anmi [TKoc-9.3;
Tema 6.2. | HACOCHBIX CTAHIINH I1Koc-11.2;
Koncrpyknnm [MKoc-13.2)
3JaHMH  HACOCHBIX
CTaHIINHA [TpakTdeckoe 3ausTre No VK-8.3; Omnpoc/ 4
Tema 6.3. 1,2 OI1K-3.2; Huckyccus
Onpenenenne Ornpenenenre OTMETKH [MTKoc-6.1; | TectupoBanue
pa3MepoB 3/1aHUs yCTaHOBKH Hacoca. Bri6op [TKoc-6.2;
HACOCHOM CTaHINU THIIA 3JAHUA HACOCHOM [TKoc-6.3;
CTaHIIUH. ITKoc-9.3;
Koncrpyknus, komnonoska u | [1Koc-11.2;
ONpeieIEHUE OCHOBHBIX [MKoc-13.2
pa3MepoB 31aHUsI HACOCHOM
CTaHIIUU.
7 7. HanopHble, BcachbIiBaloue M MOIABOISIIIAE TPYOONPOBOILI HACOCHBIX CTAHIM A
Tema 7.1.. Jlextmst Ne 3 VK-8.3; 2
Hasuauenune Hamopsnslie, BcackiBaromue u OIIK-3.2;
HaIlOPHBIX, noagosmue Tpyoonposoast | [1Koc-6.1;
BCACBHIBAIONINX U HACOCHBIX CTaHIIHH, [1IKoc-6.2;
MOJBOISIINX TpeboBanus, npeabsisembie | [1Koc-6.3;
TpyOOIIPOBOJIOB 1 K HUM. [TKoc-9.3;
TpeOoBaHUS, I1Koc-11.2;
ITKoc-13.2
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Ne n HazBanue Jexkiui/ ®opmupyem
Ne JIa0OPaTOPHBIX/ ble Buz Koua-Bo
n/n N paznena NMPAKTHYECKNX/ CEMMHAPCKUX | KOMIIETeHIH KOHTPOIBHOTO | ) o
sansTHil " MeponpHsITHS
MpeIbsBIsiEMbIE K
HUM. [TpakTrueckoe 3austue Ne 3 YK-8.3; Omnpoc/ 2
Tema 7.2, [TonGop ameMeHTOB OIlK-3.2; JTUCKYCCHS
BHYTPUCTaHIMOHHBI | BHYTPHCTAHIHOHHBIX [TKoc-6.1;
¢ TpYOOIPOBOIHEIC | TpyGOIPOBOIHBIX [TKoc-6.2;
KOMMyHHUKALUX | KOMMYHHUKALUH HACOCHBIX [TKoc-6.3;
HAaCOCHBIX CTAHIMH | crampmumii. [MKoc-9.3;
Tema 7.3 Br16op nuamerpa, uyncia [TKoc-11.2;
Omnpenenenne HUTOK U Matepuaia IMKoc-13.2
AunaMeTrpa u HaIlOPHBIX BCACHIBAIOLIUX U
Marepuaia MOJIBOJISIINX TPYyOOIIPOBOIOB
HAaItopHoro TpeGoBanus K yKIIagKe
TpyOOmpOBOAIOB. TpyOONpOBOI0B
8 8. Bono3abopHble, BOMOBBINYCKHbIE W PbI003AIIMTHBIE COOPY:KEHHSI HACOCHBIX
CTAHIMHI
Tema 8.1. Jlextus Ned,5 Bomo3zabopHbie YK-8.3; Omnpoc/ 4
Bonozabopubie COOPYKEHHUI HACOCHBIX OIIK-3.2; JTUCKYCCHS
COOPY>KEHUM CTaHIIUM [TKoc-6.1;
HACOCHBIX CTaHIIUH. [1IKoc-6.2;
Tema 8.2 [TKoc-6.3;
Pr10o3amuraslie [TKoc-9.3;
COOPYKEHHS 1 IMKoc-11.2;
yCTpoicTBa [1Koc-13.2
HAcOCHBIX cTaHIMU. | [IpakTrueckoe 3ansTre No YK-8.3; Ompoc/ 4/4
Tema 8.3 45 OI1K-3.2; JUCKYCCHUS
BOJIOBBIITYCKHbIE Br160p Tuna Bogo3abopHOro [TKoc-6.1;
COOPYKECHHUS COOPYXKEHHMSI, ET0 [TKoc-6.2;
HACOCHBIX CTAHIIUH. | KOMIIOHOBKA C THIPOY3JIOM [TKoc-6.3;
HACOCHO CTaHIINH. [TKoc-9.3;
Ornpezenenre OCHOBHBIX I1Koc-11.2;
pa3MepoB BoA03a00pHOTO [TKoc-13.2
coopykenwus. Beioop tuna u
pacyeTr pbI003aIIUTHBIX
COOpYKEHHI U YCTPOWUCTB
HAaCOCHOW CTaHLUH.
Br16op Tumna
BOJIOBBIITYCKHOT'O
COOPYKE€HHSI HACOCHOM
CTaHLIUU, KOMIIOHOBKA,
OTIpeIeICHNE pPa3MeEPOB.
9 9. BcnomoraresibHOe 000py10BaHHE HACOCHBIX CTAHIM I
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Ne u Ha3BaHMe JIeKIUit/ dDopmupyem
Bun
Ne JIa0OPaTOPHBIX/ ble Koua-Bo
Ne pasnena KOHTPOJILHOIO
n/n NMPAKTHYECKNX/ CEMMHAPCKUX | KOMIIETeHIH 4acoB
. MeponpHsITHS
3aHATUHA ) |
Tema 9.1. Jlexmus Ne 6 VK-8.3; Ompoc/ 2
BcenomorarenbHoe BcnomorarenbHoe OIIK-3.2; JIUCKYCCHS
THAPOMEXaHUYECKOE | 000PYyI0BaHHE HACOCHBIX [1IKoc-6.1;
obopyioBaHue CTaHIIHHA [TKoc-6.2;
HACOCHBIX CTaHIIUH. [1Koc-6.3;
Tema 9.2.
BcmiomorarensHoe
DHEPTETHUECKOE
P [TpakTudeckoe 3austue Ne 6 YK-8.3; Omnpoc/ 2
obopyoBaHue ]
o BcmomorarensHoe OI1K-3.2; JUCKYCCHUS
HACOCHBIX CTAHIIHIA.
SHEPTreTUYECKOe [TKoc-6.1;
Tema 9.3. !
000py0BaHNE HACOCHBIX [1Koc-6.2;
BcmomorarensHOE N
CTaHIMHN. [1Koc-6.3;
MEXaHUYECKOE '
o6opynoBaHHEe BcrmiomorarensHoe [1Koc-9.3;
HACOCHBIX CTAHIUAI MEXaHUYECKOE ITKoc-11.2;
" | obopyI0BaHUE HACOCHBIX [1IKoc-13.2
CTaHIIHUH.
10 10. IlepeaBuKHbIE H APYTHe THNBI HACOCHBIX CTAHIMIA
Tema 10.1. Jlexmus Ne 7 TlepenBuxxHbIC YK-8.3; Ompoc/ 2
[lepenBuxHbIE HACOCHBIE CTaHIIUU OIIK-3.2; JIUCKYCCHUS
HACOCHBIE CTAHIIUU U [TKoc-6.1;
YCTaHOBKH. [TKoc-6.2;
Tema 10.2. [TKoc-6.3;
Hacocusle cTranmun ITKoc-9.3;
Y YCTaHOBKH IS I1Koc-11.2;
3a00pa Mo 3eMHBIX IMKoc-13.2
BoJ. biouHo- [TpakTudeckoe 3ausTue Ne 6 [TKoc-6.1; 2
KOMIUIEKTHEIE [TepenaBuxHBIE HACOCHBIE [TKoc-6.2;
HACOCHBIE CTAHIIUU CTaHIIMH U YCTaHOBKHU. ITKoc-6.3;
(BKHC) u ap. HacocHuple cranmmu u ITKoc-9.3;
YCTaHOBKH 11 3a060pa I1Koc-11.2;
IMOJ3E€MHBIX BOJI. biioyHo- [TKoc-13.2
KOMILIEKTHBIE HACOCHBIE
craniuu (BKHC) u nip.
11 11.YcaoBust IKCILTYyaTAIIMM HACOCHBIX CTAHIIMIA
Tema 11.1. | Jlexkumst Ne8 O6cyxuBanue YK-8.3; TectupoBanue 2
OO6cnyxuBaHue HAaCOCHBIX YCTaHOBOK OIIK-3.2;
HACOCHBIX
YCTaHOBOK B
rporiecce [TpakTuaeckoe 3ausTue Ne 6 [TKoc-6.1; 2
JKCILTyaTaluy. OO6cnyXuBaHHE HACOCHBIX [TKoc-6.2;
YCTaHOBOK B IpoI1Iecce [TKoc-6.3;
SKCILTyaTaIiy. [TKoc-9.3;
I1Koc-11.2;
ITKoc-13.2
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Tabmura 5
IlepeyeHb BONMPOCOB VI CAMOCTOSITEIbHOT0 H3Y4YeHUs TUCIUILIMHBI

Ne Ilepeuens paccMaTpuBaeMbIX BOINPOCOB IS Koxa-Bo
Ne paznena u TeMbl

n/n CaMOCTOSITEIbHOT0 H3YYeHHSs 4yacos

1 2. JlonacTHBIE HACOCHI
Tema 2.4. | Teopuss 1omo0Ousi JIOMACTHBIX HACOCOB. I[Ipu4mHBI
XapakTepuCTUKHI BO3HHUKHOBEHHUS KaBUTAIUH B JIOMACTHBIX HAacocax. Mepbl
JIOTIACTHBIX HACOCOB. O00prObl ¢ kaBuTaumen. OmnpenencHUe KaBUTALUU.
Tema 2.5. Teopus | XapakTepUCTHUKH JIOMACTHBIX HACOCOB
nmoaoOus  JomactHeIX | (Peanuzyemvie  xomnemenyuu  YK-1  (unouxamop 10
HaCOCOB. oocmudicenus komnemenyuu YK-1.4); IIKoc-3 (unouxamop
Tema 2.6. KaButamus B | docmuoicenusi komnemenyuu [1Koc-3.1; I1Koc-3.4; IIKoc-
JIOTIACTHBIX HACOCAX. 3.5) IIKoc-4 (unouxamop oOocmudicenusi KomnemeHyuu

IIKoc-4.1; I[IKoc-4.3; [IKoc-4.5))

2 3. /lpyrue THIbI HACOCOB U BOONOIbEMHUKOB
Tema 3.1. | Knaccupukanus, OpUHUOUN JEHUCTBUS, KOHCTPYKLUMS U
Knaccudukanus, o0jacTb  MPUMEHEHHs]  MOPIIHEBBIX,  BUXPEBBIX,
MPUHIMAI ~ JISHCTBUS, | IITHEKOBBIX, BUOPAIIMOHHBIX M CTPYHHBIX HACOCOB.
KOHCTPYKIIHS u | (Pearuzyemvie  xomnemenyuu  VK-1  (unouxamop 5
obmacth mpuMeHeHus | docmudicenus komnemenyuu YK-1.4); T1IKoc-3 (unouxamop
JOPYTUX TUIBI HACOCOB | docmudicenus komnemenyuu I1Koc-3.1; I1Koc-3.4,; IIKoc-
1 BOJONOAbeMHUKOB | 3.5) [1Koc-4 (unouxamop oocmudicenusi KomnemeHyuu

IIKoc-4.1; I[IKoc-4.3; [IKoc-4.5))

3 9. BcnomorartesibHoe 000py10BaHUE HACOCHBIX CTAHIMI
Tema 9.1. BcenomorartenbHoe TUAPOMEXaHUYECKOE O00O0PYIOBAHHE.
BcnomorareiabpHoe Tunel, HazHauenwe. [logbop  BcmomoraTeabHOTO
THAPOMEXaHNYECKOe | TUIPOMEXaHUYECKOTO 000pyI0BaHUS
o0opyoBaHuE BcnomorarensHoe sHEpreTHIecKoe 000pyI0BaHuME,
HACOCHBIX CTaHITUH. TUTBL, Ha3HaYeHue. [lonbop BcmoMorareapbHOro
Tema 9.2. SHEPreTHYECKOro o0opy10BaHus
BcenomorarensHoe BcenomoratenbHoe MexaHndeckoe 000pyJ0BaHUE, THIIBI,
JHEPreTHIECKOE HazHaueHue, [1o100p BCImoMoraTeIbHOTO MEXaHIMIECKOTO 10
o0opy0oBaHue 000pyI0BaHUS
HACOCHBIX CTaHIIUH. (Peanuszyemvle KoMnemeHyuu VK-1(unouxamop
Tema 9.3. | docmudicenuss  KoMnemeHyuu VK-1.4); ITKoc-3
BcnomorarensHoe (unouxamop  oocmuorcenuss  komnemenyuu I1Koc-3.1;
MEXaHHYECKOe IIKoc-3.4;);I[1Koc-4 (unouxamop docmudicenus
obopyoBaHue xomnemenyuu I[1Koc-4.3; I[1Koc-4.5;)
HACOCHBIX CTaHITHH.

4 10. ITepeaBukHBIC M APYTrHE THUIIBI HACOCHBIX CTAHIMT
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Ne Ilepeyenb paccMaTpUBaeMbIX BOIIPOCOB 1JIA Koxa-Bo
Ne paznena u TeMbl
n/n CAMOCTOSITEJILHOI0 H3Y4YeHHsI 4acoB
Tema 10.1. Tunsl, KOHCTPYKIMS, YCIOBUS IPUMEHEHUS
[TepenBuxHbIC Tunbl, KOHCTPYKIIUS, YCIOBHSI IPUMECHEHHS
HAcOCHbIe cTaHIMK U | (Peanusyemvle KOMnemenyuu VK-1(unouxamop
YCTaHOBKH. 00CmuUdICeHUs. KOMnemeHyuu VK-1.4); IIKoc-3
Tema 10.2. Hacocubie | (unouxamop odocmuoicenusi  komnemenyuu I1Koc-3.1;
CTaHIMU M ycTaHOBKH | [IKoc-3.4;);[1Koc-4 (unouxamop 00CMUICEHUs. 4
TUISt 3abopa | komnemenyuu [1Koc-4.3; I1Koc-4.5;)
MTOA3EMHBIX BOJI.
bi1oYHO-KOMILIEKTHBIE
HAaCOCHBIE  CTaHIIUH
(BKHC) u ap.
5 11. YcaoBus 3KCILIyaTAIlUM HACOCHBIX CTAHIUH
Tema 11.1.. | [lonroroBKa HAaCOCHOM YCTAHOBKM K 3KCIUTyaTallUH.
OO6cnyxuBaHue Buapr PEMOHTOB. YcnoBus JKCILTyaTaluu
HACOCHBIX YCTaHOBOK | BCIIOMOTaTEILHOTO obopyoBaHus, KOHTPOJIBHO-
B mpouecce | u3MepuTenpHoit  ammaparypbel.  [Ipodunakrtuyeckue
IKCILTyaTaIiy. OCMOTpPBI M TPOBEpKH oOopynoBaHus. Koncepsarus,
XpaHeHue, PEeBU3Us U PACKOHCEpBalUSg OO0OpYyHOBaHUS 2
HACOCHOU CTaHIIUU.
(Peanuzyemvle KOMNnemeHyuu VK-1(unouxamop
00CIMUIICEHUS KOMnemeHyuu VK-1.4); I1Koc-3
(unouxamop  docmudicenuss  komnemenyuu  I[1Koc-3.1;
ITKoc-3.4;);I1Koc-4 (unouxamop oocmudicenus
xomnemenyuu [1Koc-4.3, I[IKoc-4.5;)
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5. O0pa3oBare/ibHbIE TEXHOJIOTHH

Tabnuma 6
le/IMeHeHI/Ie AKTUBHBLIX 1 HHTCPAKTHUBHBIX OﬁpaSOBaTeJII)HI)IX TEXHOJIOT Ui
e HaumeHoBaHHe MCIO/Ib3yeMbIX AKTHBHBIX U
/i Tema u popma 3ansaTHS HHTEPAKTUBHBIX Oﬁpa?.j)BaTe.]IbeIX

TEXHOJIOTHH

1 | JlomacTHbBIE HACOCHI I13 | PaGoTa B MaJIbIX rpymmax

2 | JlonacTHBIE HACOCHI JI | IlpobaemHas Jiekuus

3 | Apyrue tumel HacocoB U | II3 | PaGora B ManbIx rpymnmax
BOJIOIIOIEMHUKOB

4 | 31aHus HACOCHBIX CTAaHLIUN JI | JIexuus ¢ 3apaHee 3aIUIaHUPOBAHHBIMU

omnOKaMu

5 | BHyTpucTaHIMOHHBIE [13 | PaGota B MasibIxX rpymnmnax
TpyOOIIPOBOIHBIE
KOMMYHHUKAIUH HACOCHBIX
CTaHIUH

6 | Ompenenenne  gumamerpa U | JI | Jleknus ¢ 3apanee 3aruiaHUpOBaHHBIMH
MaTepuaia HaIlOPHOTO omnoKkaMu
TpyOOIpoBoia

6. Texymuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOYHAS ATTECTALMS 10
HUTOraM OCBOCHHUSA M CHUIIMHBI

6.1. TunoBbie KOHTPOJIbHBIE 32JAHUA WJIH HHbIE MATEPHUAJIbI,
He00X0AuMBbIe /1151 OIleHKU 3HAHM, YMEHUd ¥ HABBIKOB U (WJIH) ONbITA
NesITeJIbHOCTH

1. Ilpumepnaa memamuxa KII - «IIpoekTupoBaHHE€ HACOCHOW CTaHIUU
«...M...» nogbema AJi HaCeJIEHHOT0 MMYHKTa C MPOU3BOUTEIBHOCTBIO «...N...»

2. Ilpumepnsle 6onpocwl K OucKyccuu no OUCUUnIuHe

Tema 1.2. TloHATHUS: «KHACOC», KHACOCHBIN arperary, «HacOCHas CTaHITUS.

-KaKUM TPeOOBaHUSIM JOJIKHBI YAOBJICTBOPSTH HACOCHI?

Tema.2.1. Knaccudukarusi JOMACTHBIX HACOCOB, KOHCTPYKIIMS U WX
MapKHUPOBKaA.

-B YEM 3aKJIIOYAETCS CXOACTBO M paznnuue HacocoB tuna /[ u tuna K?

Tema 2.2. [lpyHumn AeMcTBUs LICHTPOOEIKHOTO HAcoOca.

-Korja Oojiee Ba)XKHOM XapaKTEPUCTUKOM JIOMACTHOTO Hacoca SBIISETCS
pa3BHUBaeMoOe JaBJieHHE, a HE HAMOpP

Tema 2.4. XapakTEpUCTUKH JIONTACTHBIX HACOCOB.

-1 KaKWX IIeJIe MPUMEHSIOT TapajuiesIbHyI0 paboTy HAcOCOB, M KaKHe
(bakTOpHI IPU 3TOM HAJO YIUTHIBATH?

-C KaKOM IIEJIbI0 JIOMACTHBIE HACOCHI IOJKJIIOYAIOTCS IOCJIEN0BATEIILHO, U
Kakue (paKTopsl MPU 3TOM HEOOXOIUMO YUUTHIBATH?

Tema 2.5. Teopus nooOus JOMACTHRIX HACOCOB.
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-JIJI KaKuX IeJIed Ha MPAKTUKE HCIOJb3YETCs TEOPHUs MOJ00Hs JIOMACTHBIX
HaCOCOB.

Tema 2.6. KaBuTanus B JOITACTHRIX Hacocax

-B KaKUX CJIy4asX B HACOCAX BOZHUKAIOT KABUTAIIMOHHBIE MPOLIECCHI?

Tema 4.2. Cxembl THIPOY3JIOB HACOCHBIX CTaHIUM.

-Kakue TpeOOBaHUSIM JOJDKHBI TMPEIBABISITECA K THUAPOY3Ty HACOCHOMU
CTa”HIu?

Tema 5.1. OcHOBHOE THIPOMEXaHUYECKOE 000pYI0BAHHUE.

-Kakue  TpeOOBaHUSM  JOJDKHBI PEAbABIATHCS K  OCHOBHOMY
THAPOMEXaHUYECKOMY 000pYI0BaHUIO HACOCHOM CTaHITUN?

-kakue (paxtopsl mo BameMy MHEHHIO MOTYT HEOOXOJMMO YUYUTHIBAThH MPHU
ONpEEICHUE PACYETHBIX M TMOJA4YM M KOJIMYECTBA OCHOBHBIX HACOCOB IpHU
3aIaHHOM Tpaduke BoIONOTPEOICHHS?

Tema 6.1 Haznauenue 37aHUA HACOCHBIX CTAHIIMN U WX KiIacCU(UKALMS MO
Pa3JIMYHBIM MPU3HAKAM.

-Kakue YCJIOBUs 1O BaimiemMy MHEHHIO BIMSIIOT Ha BBIOOp THUIA 3/IaHUS
HACOCHBIC CTaHIIH?

Tema 7.1. Ha3HaueHue HANOPHBIX, BCACBHIBAOIIMX W MOABOIAIINX
TpyOOIIPOBOAOB U TpeOOBaHUS, IPEABIBIISIEMbIC K HUM.

-Kakue TpeOOBaHUSI TPEABSIBIAIOTCS K BCACHIBAIOIIUM U TOABOJSIIUM
TpyOOIIpOBOAAM HACOCHBIE CTAHIIUK?

-Kakue (paKTophl HAJIO YUYUTHIBAThH MO BalieMy MHEHHIO MpH OIpPEACIICHUE
SKOHOMHMYECKH HaWBBITOJHEHIIIET0 TUaMeTpa HallopHOTo TpyOompoBoaa?

Tema 8.1. Bono3zabopHbie COOPYKEHUN HACOCHBIX CTaHITUH.

-kakue (akrtopel mo BamiemMy MHEHHIO MOTYT BJIMSATH Ha BBIOOp THIA
BOJ103a00PHOTO COOPY>KEHUS HACOCHOMW CTAHIIMH €ro KOMIIOHOBKY CO 3JaHHEM
HACOCHOM CTaHIH?

Tema 8.3. BONOBBITYCKHBIE COOPYKEHHSI HACOCHBIX CTAHIIUM.

-kakue (akrtopel mo Baiemy MHEHHIO MOTYT BJIMSTH Ha BBIOOp THMA
BOJIOBBIITYCKHbBIC COOPYKEHHUS?

Tema 9.1. BciomorartenbHOE THIPOMEXaHUYECKOEe 000PYI0BaHUE HACOCHBIX
CTaHIUH.

-KaKoe BCIIOMOTATeJIbHOE THUJIpOMEXaHWYecKoe o0opyaoBaHue 1no Bamemy
MHEHHUIO TpeOyeTCs MPU HAJTUYHH ITOJ3EMHON YacTH 37aHUsI HACOCHBIE CTAHITUN?

Tema 10.1. 1TepenBr>KHbIE HACOCHBIE CTAHLIMU U YCTAHOBKH.

-TIPY KaKUX YCJIOBHS I1€J1IeCO00pa3HO MPUMEHSTh MEPEIBUKHBIE HACOCHBIE
CTaHIUH?

3. Ilpumepvl mecmos 0na meKyuiezo u RPOMeEHCymouH020 KOHmMpPOia 3HAHUIL NO
oucyunaune Hacocwvl u nacocnvie cmanyuu

1. 3 kaKMX COCTABHBIX YacTell COCTOUT HACOCHAS YCTAHOBKA
@) Hacoca, 3anOpHOU apMamypul;
0) Hacoca, écacviéaloue2o U HanoOPHO20 MpyoONPoeooda;
8) Hacoca, 8cacvlgarouie2o U HanopHoO20 Mpyobonpoeooa ¢ apmamypou;
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2) HACOCHO20 azpe2ama, 6cachbl8arUeco U HanOPHO2o0 Mmpyoonpoeood ¢
apmamypou u uzmepumenbHblMu npudopamu.
2. B kakux eIuHUNIAX U3MepPsieTcs JaBJjeHne B cucteMe n3mepenusi CU?
a) 6 nackasx,
0) 8 0XHCOVIAX;
8) 6 bapax,
2) 8 cmokKcax.
3. Kakoe naBjieHue 00bIYHO MOKA3bIBAET MAHOMETP?
a) abconromuoe;
0) uzbvimounoe;
8) ammocgepHoe;
2) oasieHue 8aKyyma.
4, Pacxoa moToka 0003Ha4YaeTcs JaTHHCKOH 0YKBOii
a) Q;
o)V,
8) P;
2) H.

5. MouiHoCcTh, KOTOPas MepeaaeTcsi OT ABUTaTeNIsl K BaJy Hacoca
Ha3bIBAeTCs
@) noe3Hast MOUWHOCMb,
0) n00BedeHHaAsi MOUHOCHb,
8) eudpasiuieckas MOUHOCMb,
2) MexanuuecKas MOWHOCHb.
6. MoHOCTh, KOTOPasi OTBOAUTCS OT HACOCA B BH/IE MOTOKA KUAKOCTH
MO/ 1aBJICHHEM HA3bIBAETCS
@) n00BeOdeHHAst MOWHOCb,
0) none3nas MOWHoOCMb;
8) euodpasiuiecKas MOUWHOCHb,
2) MexanuyecKkas MOWHOCb.

7. F'eomeTpuyecKkasi BLICOTA BCACBIBAHMS
a) paccmosiHue no 8epmMuKaIl Om YpPoeHs 800bl 8 000UCHOYHUKE 00 YPOBHS 800bL
8000NpUEMHUKE
0) paccmosnue no 6epMuKaIU oOm yposHs 600bl 8 B00OUCMOYHUKE 00 OCU HACOCA
8) paccmosiHue no 6epmMuKanU Om ypo8Hs 600bl 6000NPUEMHUKE 00 OCU HACOCA
2) paccmosHue no 6epmMuKaiIu Om oCU HACOca 00 YPOBHSL 800bl 8 00OUCTOYHUKE

8. reomeTpuueckKasi BbICOTAa HATHETAHUS

a) pacCTOSTHUE TI0 BEPTUKAIA OT YPOBHS BOJBI B BOJOUCTOYHHUKE IO YPOBHS BOJIBI
BOJIONTPUEMHHUKE

0) paccmosinue no 8epmuKaiIl Om YposHs 800bl 8 B00OUCMOUHUKE 00 OCU HACOCA
8) paccmosiHue no 8ePMUKAIU OM YPOBHS 800bl B0OONPUEMHUKE 00 OCU HACOCA
2) paccmosHue no 6epmuKaiI Om 0CU HAcoCa 00 YPOBHsL 600bl 8 B00OUCTNOUHUKE
0) paccmosinue no 8epmuKaIl Om 0CU HAcoca 00 YPOBHS 800bl 8 B0OONPUEMHUKE
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9. 'eomeTpHuyeckasi BbICOTA NMOIbeMa
a) paccmosnue no 8epmuKaIl Om YpPosHs 800bl 8 6000NPUEMHUKE 00 YPOBHSL 600bl
8000UCMOYHUKE
0) paccmosinue no 8epmuKaIu om YposHs 800bl 8 B0OOUCHOUHUKE 00 OCU HACOCA
8) paccmosiHue no 8epmMuKanL Om ypo8Hs 600bl 6000NPUEMHUKE 00 OCU HACOCA
2) paccmosnue no 6epmuKaIu om 0CU HAcoca 00 YPOSHsL 800bl 8 8000UCTNOUHUKE
0) paccmosinue no 8epmuKa Onm 0CU HAcoca 00 YPO8Hs 800bl 8 B00ONPUEMHUKE
10. 'uapaBIMYeCKUMHM MAIIIMHAMHU HA3bIBAKOT
a) MawuHsl, 8bIpabamuvlealoujue SHepP2Uro U coobuaruue ee HuoKoCmu;
0) MawuHvl, KOMopwvie co0OWAIOM NPOXOOsUel Yepe3 HUX HCUOKOCMU
MEXAHUYECKYI0 SHEPeUIO, TUOO NOLYYAIOM OM HCUOKOCHU YACHb dHEPSUU U
nepeoaiom ee paboyum opeaHam,
8) MAULUHBL, CNOCOOHbIE PAbOmMams MOJLKO NPU UX NOJHOM NOSPYHCEHUU 8
HCUOKOCb C COOOWEHUEM UM MEXAHUYECKOU IHep2UU NPUooa;
2) MAWUHbl, COeOUHAIOUWUEC MeAHCOY OO0l cucmemou mpyoonpoeooos, no
KOMOPbIM 08UHCEMCS pabouas H#CUOKOCHb, OMOAOWAsl IHEPSUIO.
11. OceBble HacOChI, B KOTOPBIX IOJIOKEHHUE JIONAcTell padoyero Koseca
He U3MeHsIeTCsl Ha3bIBaeTcsl
a) cmayuoHapHo-10NaACmMHbIM,
0) HenoBOPOMHO-IONACHHBIM,
8) JHCECMKOIONACHIHBIM,
2) JHCecmKO8UHMOBHIM.
12. B noBOPOTHO-/IONACTHBIX HACOCAX OBOPOTOM JIoNACTeil
peryJjaupyercsi
@) NYIbCayuIo HCUOKOCMU HA 8bIX00€ U3 HACOCA,
0) ckopocmu épaujeHust 1onacmetl,
8) Hanpasienue nooauu HUOKOCMU,
2) nooaua sxHcudKocmu.
13. Oobemunrii KITJI Hacoca oTpakaeT noTepu MOIIHOCTH, CBSI3AHHbIE
@) ¢ BHYMpPEeHHUMU NepemoKamu HCUOKOCIU GHYMPU HACOCA Yepe3 3a30Pbl
NOOBUICHBIX INEMEHINO8,
0) ¢ BO3HUKHOBEHUEM CUTIbL MPEHUSL MEeHCOY NOOBUNICHBIMU DJIEMEHMAMU HACOCA;
8) ¢ dehopmayueti nomoka paboueti HCUOKOCMU 8 HACOCE U C MPEeHUEM HCUOKOCTU
0 CMeHKU NPOMOYHOU 4acmu,
2) ¢ HeNOCMOSIHHBIM PACX000M HCUOKOCMU 8 HAZHEMAMENbHOM MpPYOOnpo8ooe.
14. Mexanunueckuii KII/[ Hacoca oTpaxkaeT nmorepu MOIIHOCTH,
CBSI3aHHbIE
@) ¢ BHYMPEHHUMU NepemeyKamu HCUOKOCMU 6HYMPU HACOCA Yepe3 3a30Pbl
HOOBUMCHBIX INEMEHINO8B,
0) ¢ BO3HUKHOBEHUEM CUTIbL MPEHUSL MEeHCOY NOOBUNICHBIMU DJIEMEHMAMU HACOCA;
8) ¢ dehopmayuetl nomoka paboueli HeCUOKOCMU 8 HACOCE U C MPeHUeM HCUOKOCTU
0 CmeHKU 2uopoannapama,
2) C HENOCMOSIHHBLIM PACX000M HCUOKOCMU 8 HACHeMamelbHOM mpyoonposooe.
15. I'mapaBanyeckuii KII/I nacoca orpakaet morepu MOIIHOCTH,
CBsI3aHHbIE
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@) ¢ BHYMpPEeHHUMU NepemeyKamu HCUOKOCMU 8HYMPU HACOCA Yepe3 3a30Pbl
HOOBUMNCHBIX INEMEHINO8,
0) ¢ 8O3HUKHOBEHUEM CUIbL MPEHUL MeHCOY NOOBUNCHBIMU dJIeMEHMAMU HACOCA;
8) ¢ 0egpopmayueti nomoxka padboueti HCUOKOCMU 8 HACOCE U C MPEHUEM HCUOKOCTU
0 CmeHKU 2uopoannapama,
2) ¢ HeNOCMOSIHHBIM PACX000M HCUOKOCMU 8 HACHEMAmMeIbHOM MpPyOonposooe.
16. XapakTepucTHKOIi Hacoca Ha3bIBaeTCs
@) 3a8UCUMOCTNb USMEHEHUST OABTIeHUsL U PACX00ad NPU USMEHEeHUU YACMOmbl
8paujenus 8ana;
0) eco ceomempuyecKue XapaKmepucmuxu,
8) €20 mexHuuecKue XapaKkmepucmurku: HOMUHAIbHOe 0dgleHue, pacxoo u
yacmoma epawenus eana, KII1/I;
2) 3asucumocmo Hanopa, mowrocmu u KIIJ] nacoca om e2o nooauu npu
HOCMOSIHHOU Yacmome 8paujeHus 4.
17. Touka nepeceyeHusi KpuBOi NOTPeOHOI0 HAMIOPA €
XapaKTePUCTHKOMH HACOCA HA3LIBAETCH
@) MOYKOU ONMUMATLHOU pabombl,
0) pabouell MoyKolu,
8) MoOuKoU nooayu;
2) MouKoll Hanopa.
18. XapakTepucTHKA MOCJIeI0BATEILHOI0 COeTUHEHUSI HECKOJIBKUX
TPYOONIPOBOIOB ONpeaeasieTcsi
a) nepeceyerHuem XapaKkmepucmuKy Hacoca ¢ Kpugotl nompeoHo2o Hanopa;
0) crodiceHuem abcyuce Xapakmepucmux Kaxcoo2o mpyoonposooa;
8) YMHOJICEHUEM OPOUHAM XAPAKMEPUCTNUK KAAHCO020 MPYOONposooa Ha oouull
pacxoo HcuoKocmu;
2) cllodtceHuemM opoOUHam XapaKmepucmuk Kaircoo2co mpyoonposooa.
19. HazoBuTe crioco0bl peryJupoBaHus pe:KuMa padoThl
LHEHTPO0EKHOT0 HACOCA, He MpuBoAsue K cHrkennro KII/1.
a) obmouxu pabouezo Koneca,
0) Opoccenuposarusi;
8) U3MEeHeHUe YaCmOombl 8PAULeHUSL,
2) ) usMeHeHus yaaa yCmaHo8Ku 1onacmetl.
20. HazoBuTe cioco0bl peryJiMmpoBaHus Pe;xuMa padoThl
’KeCTKOJIONACTHOI0 0CEBOr0 HacocAa.
a) obmouxa paboue2o Koneca,
0) Opoccenuposarnusi;
8) U3MeHeHUsl yela YCmMaHO8KU J1onacmetl
21. HazoBuTe (paKkTOpPBHI, BJAUSIONINE HA BOSHUKHOBEHHE KABUTAIIUH B
Hacoce
@) noswvlulerue ypoets 800bl 8 6000UCTNOYHUKE,
0) noHudiCeHUe YPOBHS B00bL 8 BOOOUCMOUHUKE,
8) nosvluieHue YPoBHsl 800bl 8 BOOONPUEMHUKE;
2) nosvlulerue yposHs 600bl 8 B000UCMOYHUKE U 66000NPUEMHUKE,
0) noHudiIceHUe YPosHs 800bl 8 B00ONPUEMHUKE.
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22. Hacoc, B KOTOPOM KHAKOCTH MepeMeliaeTcs noj aeicTeueM
HEHTPOOEKHBIX CHJI, HA3bIBAETCS
@) 10nacmHoOU YeHmpoOEeHCHbIU HACOC;
6) 1onacmHoll 0Ccesoll HAcoc,
8) NOPUIHEBOU HACOC YEHMPOOEHCHO20 OeliCMBUsL;
2) ougpepenyuanvHolil yeHmpooeNCHbl HACOC.
23. B nopuiHeBoM Hacoce MPOCTOro JeicTBHsI OTHOMY 000POTY
JBUTATEJISI COOTBETCTBYET
a) yemovlpe x00a NOPULHSL,
0) 00uH X00 NOPUIHsL,
8) 08a X00a NOPULHL;
2) NOJI0BUHA X00A NOPULHSL.
24. HenosiHOTA 3amoJIHeHUs1 padoyeil kKaMephbl NOPIIHEBBIX HACOCOB
a) yMeHvbuaem HepagHOMEPHOCIb NOOAYU;
0) ycmpausem ymeuxu HcuoKocmu u3 pabouet kamepul,
8) CHUdCaem OelcmeumenbHy0 nooady Hacoca,
2) ycmpaHsem Hec80espeMeHHOCHb 3aKPbIMUsl KIanaHos.
25. B nopuiHeBOoM Hacoce MPOCTOro JeiicTBHS OJTHOMY X0y MOPIIHSA
COOTBETCTBYET
@) MOJILKO Npoyecc 8Cacbl8aHus;
6) movKo npoyecc HacHeMAanusl,
8) npoyecc 6cacvl8anus Ul Ha2HeMaHusl,
2) HU 0OUH NPOYecc He GbINOIHAEMC sl NOJIHOCMBIO.
26. Kakoe 000py10BaHUIO HACOCHOW CTAHIIMM OTHOCH K
BCIIOMOTaTeJIbHOMY I'MJIPOMeXaHu4YecKkoMy?
@) OPeHadiCHasl, NPOMUBONONCAPHAS U OCYUUMENbHAS CUCEMA, 8AKYYM-
cucmema;
0) OpeHadxsCHas, NPOMUBONONCAPHASL, MACTIOCUCTIEMA, CUCEMA BEHMUNAYUU,
8) OpeHadiCHAsA, OCYUUMENbHAS U 8AKYYM-CUCEMA,
2) OPeHadMCHAs, OCYUUMENbHASL U 8AKYYM-CUCTNEMA, CUCIEMA OXIAHCOEHUSL.
27. Ilpu KaKuX yCJOBHSAX BO3MOKHO IPUMEHEHHe BOAOBBINYCKHOI0
coopy:kenusi cuponHoro tuna?
a) 3apsoke cughoHa 60008bINYCKA U KOJIEOAHUSX YPOBHEL 800bl 8
gooonpuemnuexe He bonee Sm;
0) npu omHOCUMENbHO HeOONbUUX SUOPABTUYECKUX NOMeEPSX 8 CUDOHEe U
KONeOaHUsIX yposHell 8600bl 8 8000NpUEMHUeEKe He Doiee M,
8) 3apsioke cughona 60008bINYCKA U KONCOAHUAX YPOBHE 800bl 8 00ONPUEMHUEKE
oonee Sm;
28. YiapHasi BOJIHA IPU THAPABJIMYECKOM yAape 3TO
a) obracmo, 8 KOMOPOU NPOUCXOOUM YEeTUYeHUe OABNEeHU,
0) obnacme, 8 KOMOPOU YACMUYbL HCUOKOCMU YOapsomces 0pye 0 opyea,
8) BOIHA 8 BUOE CHCAMO20 0ObeMA HCUOKOCTU,
2) obnacms, 8 KOMOPOU HCUOKOCHb Yoapsiem 0 CMeHKU mpyoonposood.
29. Pe3koe nmoBbIlIeHUE JABJICHUS, BOSHUKAIOIIEe B HATIOPHOM
TpyOonpoBoie NPU BHE3ANTHOM TOPMOKEeHUH padoueii :KUTKOCTH HA3bIBAETCS
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a) eudpasIuyecKum yoapom;
0) euopasIUYeCKUM HANOPOM,
8) 2UOpPasIUUecKUM CKA4KOM,
2) 2UOPABIUYECKUL NPBIJHCOK.
30. Yrto onpenesnsier BLIOOP YHCJIa HUTOK HANIOPHOTO TPyOonposoxa?
a) genuyuHa ouamempa u 2uopasiuiecKue nomepu 8 mpyoonpogooe;
O Yucno azpe2amos HACOCHOU CMAHYUU U 8eIUYUHA OUaMempad,
8) MUNOM 30aHUsL HACOCHOU CIAHYUU,
2) YUCNo azpe2amos HACOCHOU CIMAHYUU U OJIUHA HANOPHO20 MPYOONPO8OOa
31. Yem oTiiM4aTCsl BcachbIBaIOIIUe TPYOONPOBOABI OT
MOABOAAIINX?;
a) GeUYUHOU duamempa u uopasIudecKuMu Nomepsamu 8 mpyboonposooe;
0) Oasnenuem 8 mpybonpogooe u Mamepuaiom CmeHok,
8) pacnoiodcenuem K yposHio 8600bl 8 B000UCMOYHUKE U OABIEeHUEM 8
mpybonposooe;
2) OnuHoU mpybonposooa.
32. Kakue (pakTOpbI BJIUAT HA BLIOOP THIIA 3JaHUSA HACOCHOM
CTAHIIUM;
@) mun Hacoca, n0Oaya HACOCA 2e0MempuUlecKkas 8biCOMa 6CACLIBANUS,
amMnaumyoa Koieoaruil ypogteti 600vl 8 8000UCMOUHUKE;
6) mun Hacoca, noOaYa HACOCA 2eoMempu1ecKas 8biICOMA HACHeMAaHus,
amnaumyoa Koiebaruil ypoenei 600vl 8 6000UCMOUHUKE;
8) YUCTIO U NOOAYA HACOCA 2e0MEMPULECKAsl 8bICOMA BCACLIBANUS, AMNIUM)Od
Ko1ebaHull yposuell 600bl 8 B000UCMOYHUKE.
33. Kakue MeTobl HCIOJIb3YIOTCS NMPHU MOA00Pe KeCTKOJIONMACTHOT 0
0CeBOro Hacoca?
a) obmouxa pabouezo Koneca;
0) Opoccenuposarnusi;
8) U3MeHeHUs yela YCMAaHO8KU 1onacmel,
34. Kaxkue MeToabl 10pad0OTKH He MpUBOAsiHe K cHIKeHn0 KIT/]
HCIOJIb3YIOTCS MPH MOA0OPEe HEHTPOOEKHOr0 Hacoca?
a) obmouxu pabouezo Koneca;
0) Opoccenuposarusi;
8) U3MeHeHUe Yacmombl 8PAUJeHUsL
2) ) usmMeHeHus ya2ua yCmaHo8Ku 1onacmetl.

4 Ilpumepnuoie 3a0auu no oucuyunaune Hacocwvl u nacocnvle cmanyuu

Pa3znen 2. IlapamMeTpbl HACOCOB.

3aoaua:

Bopa 3a0upaetcs HaCOCOM M3 BOJJOMCTOYHUKA U MOAAETCS MO CTaIbHBIM
TpyOONpoBOJaM B BOAOIIPUEMHHUK COIVIACHO IPUBEACHHONW HUKE CXEMBI.

TpeOyeTcs onpenenuTb HEOOXOUMBIN JIJIsl T01a4X BOBI HAIIOP Hacoca
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HcxonHble TaHHBIE:

- mogasaeMslii pacxon Q = 0,9v%/c

- F€0JIe3NYECKast BbICOTA nojibema H, = 52m;

- TMaMeTp | IJIMHA BcackiBaromero TpyoonpoBoga Dy = Iw, Ly =35m;

- IUaMETP U IJIMHA HanopHoro Tpyoonposoaa Dy = 0,9m, Ly =400m;

- MECTHBIE TIOTEPHU HAIOpa MPUHATH COOTBETCTBEHHO BO BCACHIBAIOIIEM H
HAIIOPHOM TPYOOIIpoBOJie paBHBIMU NSy, = 0,27m, N, = 0,3 1m;

- IOTEPHU HAIOPA I10 JUIMHE PAccUuTaTh 1o Gopmyie AQ2L

- YIETFHOE COMPOTHUBIICHHE TPYyOOTIPOBOIa A BCACHIBAIOIIETO U HATIOPHOTO
MPUHATH COOTBETCTBEHHO paBHbIMU A*¢ = 0,017, A" = 0,03;

.y.30,7 Mm/C

O
Y. c{ %_ggmmka w

sl | : T

OtBer H = 53,61m.

Paznen 4. XapakTepuCcTHKH JIOACTHBIX HACOCOB M TPYOONIPOBOAA

3aoaua 1

1. Bosa mojiaeTcs Mo CUCTEME CTAIBHBIX TPYOOIIPOBOIOB THAMETPOM =
500mm, nuaoit = 900m Ha BeIcOTy 26Mm. TpeOyeTcsi HOCTPOUTH XapaKTEPUCTUKY
Tpybomnposona H,, =f(Q). [lotepu Hanopa 1o irHEe TPYOOIPOBOIa PACCUMTATH
o popmyne AQ?L, yaensHOe cONpOTHBIEHUE TPyOOIPOBOaa A IPUHATH PABHBEIMH
A =0,0578¢*/m®. Mecthble notepu Hanopa hm, B TpyOOnpoBoie MPUHATE
paBHbIMU 10% OT moTeps 10 AuHE;

XapakTepucTuka TpyOoonpoBoia

Q, »*/c | 0 | 005|010 | 0,15 | 0,20 | 0,25 | 0,30 | 0,35 | 0,40
H,,m |260]26,14 |2657 27,29 | 28,29 | 29,58 | 31,15 | 33,04 | 35,16

3aoaua 2

2. Bona 3abupaetcs nienTpobexxusiM HacocoMm Mapku /{ —1000 - 40 (14H/]c),
n = 980 06/mun W3 BOAOUCTOYHHMKA U TOJACTCS MO CTAJIBHBIM TPYyOOIPOBOJIaM B
BOJIOIIPHUEMHHUK XapaKTePUCTHKA HacOCa MPUBECHA HIKE.

TpeOyetcst onpenenuth pexxum paboThl HACOCA M COOTBETCTBYIOIIYIO €My
nojavy, Harop, MomHocTs 1 KII/1.

HUcxonnble nanHbBIE:

- TeoIe3ndecKas BeIcoTa noabema H. = 26m;

- TUaMeTp U anuHa TpyoonpoBoaa D1 = 0,5m, L =900m;

- - IOTEpHU HAINOPA 10 JUIMHE PAcCUUTaTh 110 Gpopmyie AQL

- YACIBHOE COMPOTUBJICHUE TPYOOIPOBOIa A IPUHATH PABHBIMHU A =
0,0578c*/mb;
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- MECTHBIC MOTEepH Hanopa Nmy B TpyOONpoBOAe NpUHATH paBHbIMU 10% OT
MOTEPh IO JTUHE;

H M
)
n,%
100 — 50 H n'Q
\“5 n- Q N kBt
T \\ |t ~ !
kY et 20
i
_ \\ L
v
0% /| — I 180
J /// — \\ L
[
0 ,/ ] L w0
i / " L
N 7
010 k10
L~
0 o L&
0 % 0 1 2 2 an ) an & 50 Q, nc

Xapaxkmepucmuxka nacoca /] —1000 - 40 (14H/[c), n = 980 o6/mun
OtBert: Q, = 380n/c, H, = 43m

Paznen 5. Teopusi moao0us JIONACTHHIX HACOCOB

3aoaua:
H M
6 w
.7 \
w s L [H-Q
i I — n-Q N, kBt
I
8 — 4 ‘ S . EyY)
T h
il \ - S~ ~ L
6 — 30 ) ,/ N — - 180
i /// P \\ L
40— 2 / /// L 10
v e
_ / = " L
210 N"-*Q// L 1o
7 /ir
0 o ! 60
0 50 1 15 2w 20 m 30 w 450 500 Q,n/c

Xapaxkmepucmuxa nacoca /] —1000 - 40 (14H/lc), n = 980 06/mun
OnpenenuTh HEOOXOIUMYIO YaCTOTY BpallleHus Ny Baja Hacoca // —1000 - 40

(14H/[c), n = 980 06/mun, XapakTepUCTUKA KOTOPOTO MPUBEACHA HA PUCYHKE C
TeM, YTOOBI MPXU HOBOM YACTOTE HACOC yIOBIETBOPSUT pabOYMM 3HAUEHUSIM HAropa

H,u = 33 m mnopaue Q,qs = 350 a/c..

Otset: Ny =941 06/mun
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5. Hpumepnbu? nepevuensb 60npocos K IK3amMeny no Oucuunﬂune Hacocot u
HACOCHble cmanyuu

1. [TonsTHSA: «HACOC», «HACOCHBIM arperar», «HACOCHAas YCTaHOBKAY,
«HACOCHAS CTAHIIHS.

2. Knaccudukanus HaCOCOB M BOJOMOIBEMHBIX MAIIMH IO PA3THYHBIM
npuzHakam. O06JacTH TPUMEHEHHUST HACOCOB PA3IMYHBIX THUIIOB.

3. Knaccudukanus momacTHBIX HAcOCOB W WX MapkupoBka. OOmacTh
MIPUMEHEHUST HACOCOB I10 TT0/1aYe U HAIopy.

4, OCHOBHBIE SHEPreTUYECKHE MMapaMeTpbl Hacoca: IMojaya, Hamop,
noJie3Hasi ¥ moTpediisieMasi MOIIHOCTH, KO3(PHUIIMEHT TOJIE3HOTO JIEHCTBHUSI.

S. CxeMbl HACOCHBIX YCTaHOBOK. ['eoje3nueckas BBICOTa TMOIbEMA,

IrCOMCTPHUUCCKHC BBLICOTHI BCACBIBAHUWA W HAIHCTAHM:. HpI/I60pI>I ML U3MCPCHUA
JaBJICHHA.

6. CxeMa HacOCHOM YCTaHOBKH C ITOJIOKUTEIBHOU BBICOTOM BCAChIBAaHUS.
Omnpenenenre Harmopa Hacoca 1o MOKa3aHUSAM U3MEPUTEIbHBIX PUOOPOB.

7. Cxema HaCOCHOW yCTaHOBKHM C OTPHUIATEIBHON BBICOTOM BCACHIBAHUSL.
OmnpeneneHue Hanopa Hacoca Mo MOKa3aHUsIM U3MEPUTEIBHBIX TPUOOPOB.

8. Cxema HacoCHOM ycTaHOBKU cuoHHOTO TuMa. OnpeneneHrue Hanopa
Hacoca Mo MoKa3aHUsIM U3MEPUTEIBHBIX TPUOOPOB.

Q. [lenTpoOeKHBIE KOHCOJBHBIE HACOCBL: 00JacTh MPUMEHEHWUS,

KOHCTPYKIIUS, TOCTOMHCTBA U HETIOCTATKH, MaPKUPOBKA.

10. IlentpoOexHbIe HACOCHI C IBYCTOPOHHUM BXOJOM B pabouee KOJeco:
001acTh MPUMEHEHHUS, KOHCTPYKIUS, TOCTOMHCTBA U HETOCTATKH, MaPKUPOBKA.

11. [entpoOekHbIe MHOTOCTYNEHYAThIE CEKIIMOHHBIE HACOCHI: 00JacCTh
IPUMEHEHUs, KOHCTPYKIUS, TOCTOMHCTBA U HEJJOCTATKU, MApKUPOBKA.

12. IlentpoOekHbIE MHOTOCTYNEHYAThIE HACOCHI C OCEBBIM PazbeMOM
KopIyca: 00JIaCTh NPUMEHEHMs, KOHCTPYKIMS, JOCTOMHCTBA W HEIOCTATKH,
MapKUpPOBKa.

13. LenrpoOexxHble  (eKkambHble HACOCHI:  Ha3HayeHUe, 00JacTh
IPUMEHEHH s, KOHCTPYKITUS, TOCTOMHCTBA M HEJIOCTATKH.

14. IlentpoOexxHble BepTUKaJIbHbIE HACOCHI: 00JacTb NPUMEHEHUS,
KOHCTPYKIIUS, JOCTOMHCTBA U HEIOCTATKH, MAPKUPOBKA.

15. OceBble Hacochl C JKECTKO3AKPEIJIECHHBIMM M  I[OBOPOTHBIMU
JOTIACTSAMU: 00JIACTh TPUMEHEHHsI, KOHCTPYKIUS, JOCTOMHCTBA W HEJOCTATKH,
MapKUpPOBKa.

16. JluaroHanbpHBbIE HAcOChl: 00JacTb MNPUMEHEHHUS, KOHCTPYKIIHS,
JIOCTOMHCTBA U HEAOCTAaTKU, MApKUPOBKA.

17. CkBaxXUHHBIE HAaCOChl C TPAHCMHUCCHUOHHBIM BaJIOM U C HOTPYKHBIM
AIIEKTpOJIBUTATENIeM: OOJacTb MNPUMEHEHHs, KOHCTPYKLHSA, JOCTOMHCTBA U
HEJ0CTaTKH, MApKUPOBKA.

18. BopokonblieBbleé BaKyyMHBIE HAcCOCHl: Ha3HAuY€HHUE, KOHCTPYKIIHS,
OPUHIUI ACUCTBUS.
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19. BuxpeBble Hacochl: 007acTb NPUMEHEHUS, KOHCTPYKIUS, MPUHIUI
JICVCTBHS.

20.  CrpyliHble HACOCHI: 00JIaCTh MPUMEHEHHS, KOHCTPYKIHS, TOCTOMHCTBA
Y HEeJIOCTATKH, MPUHIIMII JCHCTBHS.

21. BoszayuiHele BOAONOIBEMHHUKH: O0JAacTh MPUMEHEHHUS, TMPUHIUI
NEHCTBUS, TOCTOMHCTBA U HEAOCTATKH.

22. llopmHeBble U IUIyH)XXEpHBIE HAcoChl: 00JacTb MPUMEHEHHS,
KOHCTPYKITUS, IPUHIIMI I€UCTBUS, IOCTOMHCTBA U HEJIOCTATKHU.

23. OceBas Harpys3ka: MPUYHUHbI BO3HUKHOBEHHUS, CIOCOOBI
YPaBHOBEIIMBAHUS OCEBBIX YCHIMNA Y Pa3IMYHbBIX TUIIOB HACOCOB.

24. IlpuHuun neucTBUs LIEHTPOOEKHOro Hacoca. TeueHue >KUIKOCTU B
KaHajax padouero Kosueca mpu OECKOHEYHOM M KOHEYHOM YHCJIE JIONACTeH.

25. Ilnmanbl ckopocTel JBUKEHUS KUIKOCTH TP BXOJIE HA JIONACTU U MPU
BBIXO0/I€ U3 pabodero Kojeca nmpu OECKOHEYHOM U KOHEUHOM YHUCIIE JOMACTEH.

26. OCHOBHOE ypaBHEHHE IIEHTPOOSKHOTO Hacoca (ypaBHEHHE DHUiepa).
BoeiBog gopmyinbl Teopernyeckoro Hanopa Hrp, pabouero xoneca ¢ OECKOHEYHO
OOJIBILIUM YHUCIIOM JIONIACTEH.

27. Teopernueckuil Hamop Hp ueHTpoOekHOro Hacoca ¢ KOHEUHBIM
yucioMm Jionacteil. CBsi3b Mexay BennunHamu Hpo, v Hrp.

28. Bmmsame yrima  yCcTaHOBKHM  JIomacTeif,,,,Ha Hamop KoJyeca
IIEHTPOOCKHOTO Hacoca.

29. Ilorepu B paboumx opraHax U KOd(h(UIIMEHTHI MOJE3HOTO JCUCTBUS
11.0. Hacoca: 0ObEMHBIN, THAPABINYECKUE, MEXaHUICCKHE, TIOJTHBIH.

30. Kpatkas Teopusi OCHOBHOTO Hacoca. TedeHue KHUAKOCTH B pabodyem
KOJIECE U BBIIPABILIIONIEM arapare. TeopeTU4eCKU U JIeHCTBUTEIbHBIN HAIIOPBI
OCEBOT0 Hacoca.

31. Teopuss  momoOWsi  JIOMACTHBIX  HACOCOB:  T'€OMETPHUYECKOE,
KMHEMaTH4eCcKoe M JIUHAMHYECKOe I10J00Me: OCHOBHBIE KPUTEPUU TOJ00US
JIOTIACTHBIX HACOCOB.

32. KoaddunueHT OBICTPOXOAHOCTH JIOMACTHBIX HACOCOB NMg: TOHSTHE,
BbIBOJL (opmynbl. Kiaccudukanusi J1ONacTHBIX HAcOCOB B 3aBUCHMOCTH OT
kod(ddurreHTa ObICTPOXOTHOCTH.

33. Kapuranms B  JIOMAcTHBIX  HAacocax:  MOHSATHE,  MPUYUHBI
BO3HUKHOBEHUS, BO3/ICUCTBUS Ha JIeTalu U paboTy Hacoca. KaBuTanmoHnHas 3po3usi.
Mepa OoppOBI C TOCHENCTBUSAMU KaBHTAllMM B JIOMACTHBIX  HAacocax.
KaBuranunonssiii 3anac Ah.

34. KaBuTalMOHHBIE HUCTIBITAHUS JIOMACTHBIX HACOCOB: I1€JIb UCIBITAHMUSI,
CXeMa yCTaHOBKH, U3MEpUTEIbHAS almapaTypa, METOANKA MPOBECHUS UCTIHITAHUH.
KpuTnueckue u JOMyCTUMbIE KaBUTAMOHHbIE 3anacel: Ahy, Ahy, Ahy,, Ay,

35. XapakTepucTHK JIOMACTHBIX HACOCOB: BHABI U OCOOCHHOCTU
XapaKTePUCTHK 11.0. U OCEBBIX HACOCOB. 3aBUCUMOCTh XapaKTEPUCTUK HACOCOB OT
obicTpoxonHocTu. Paboyas 06yacTh Ha XapaKTEpUCTHKE Hacoca. Y CIOBUE IycKa
JIOTIACTHBIX HACOCOB.
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36. CoBmectHas pabora Hacoca C TpyOOmpoBoaOM. XapaKTEepUCTHUKA
Tpybonpososa H,, — Q. Pabovas Touxa.

37. TlapannenbHast paboTa JIOMACTHBIX HACOCOB C  OJMHAKOBBHIM
HAIIOPHBIMU XapaKTEPUCTHUKAMU: CXEMa COCIUHCHHsSI, YCJIOBHS TIPUMEHEHUS,
MOCTPOCHHWE CYMMAapHOW HAmopHOW XapakTtepucTuku. OrmnpeneneHue o0Omei
paboueii ToukH U paboUMX TOUEK KakJI0T0 Hacoca.

38. IlapannenbHast paboTa JIOMACTHBIX HACOCOB C  PA3IMYHBIMU
HAllOPHBIMU  XapaKTEPUCTHUKAMHU: CXEMa COCJMHEHMsS, YCJOBHUS MPUMEHEHUS,
MOCTPOEHUE CyMMapHOU pabouelt xapaktepuctuku. OnpeneneHue oOiel padoyeit
TOYKHU U pabOYMX TOUEK Ka)kJI0r0 Hacoca.

39. TIlocnenoBatenbHast paboTa JOMACTHBIX HACOCOB: CX€Ma COEIMHEHUS,
yCJIOBUSI IPUMEHEHHUSI, IOCTPOCHUE CYMMAapHOU HAIOPHOU XapaKTEPUCTHUKHU.

40. TlapameTpuyeckue UCIIBITAHUS JIOMACTHBIX HACOCOB: 11€JIb UCIIBITAHU,
cXeMa YCTaHOBKH, U3MEPHUTENbHAS alaparypa, METOAUKa IPOBEICHHS UCTIBITAHUSI.

41. CoocoObl  perynupoBaHus  paOOThl  JIOMACTHBIX  HACOCOB.
[IpenmytiecTBa ¥ HEAOCTATKU

42. Knaccupukanus HACOCHBIX CTaHIMM MO HA3HAYEHUIO , MO MECTY
pacIoJIOXKEHUsI MO Tpacce BOAOMOJAYM, MO KOHCTPYKTHBHBIM MpPHU3HAKaM, IO
HA/IC)KHOCTH, TIO To/1ave.

43. CxeMbl TUAPOY3JIOB HACOCHBIX CTAHIIMNA HAa OPOCHUTEIBHBIX CHCTEMax
pu 3a00pe BOJBI U3 KaHaa.

44, (CxeMbl TUIPOY3JIOB HACOCHBIX CTAHIIMM Ha OPOCUTENBHBIX CHUCTEMAaX
pu 3a00pe BOJIBI U3 BOJOXPAHWIIHIIIA.

45. CxeMbl TUZIPOY3JIOB HACOCHBIX CTAHIIUNA HA OPOCHUTENIbHBIX CHUCTEMaxX
pu 3a00pe BOJIBI U3 PEKU.

46. CxeMbl THAPOY3JIOB HACOCHBIX CTAHIUNU OCYIIUTENBHBIX CHCTEM C
3a00pOM BOJIBI M3 OTKPBITOTO KaHalla M U3 TPyOOTIpoBoIa.

47.  CxeMbl THIPOY3JI0B HACOCHBIX CTAHIIMN C\X BOJOCHA0KEHHUS C 3a00pOM
BOJIbI U3 TIOBEPXHOCTHBIX M IMOA3EMHBIX HCTOYHUKOB.

48. CxeMbl THAPOY3JIOB KaHATU3AIIMOHHBIX U HACOCHBIX CTAHIIUH.

49.  OCHOBHOE THIPOMEXAaHHYECKOE M DHEPreTHYEecCKoe O00OpyAOBaHHE
HACOCHBIX cTaHIuii: Hasnadenwe, coctraB. TpeOoBaHUS, NPEIBSIBISIEMBIE K
OCHOBHBIM HACOCaM.

50. OmpeneneHue pacuyeTHBIX HAMoOpa WU MOJAYH, KOJMYECTBA OCHOBHBIX
HACOCOB IPH 33JIaHHOM Tpaduke BogonoTpedaeHusi. BEIOOp OCHOBHBIX HaCOCOB.

51. BsiOop OCHOBHOro Hacoca W3MEHEHHEM 4YacTOThl BpAICHHS Baja:
yCJIOBHsSI PUMEHEHHSI METO/Ia, TIOCTPOCHHE padOUMX XapaKTEPUCTHK HAcoca Mpu
HOBOW 4aCTOTE BpaIlICHUS BaJa.

52. BwIOOp OCHOBHOTO Hacoca ¢ MPUMEHEHUEM OOTOUKH pabodero Kojeca:
yCIIOBUS PUMEHEHMSI, TOCTPOCHNE paO0YNX XapaKTEPUCTHUK HAcOCa C 00TOUECHHBIM
pabo4nM KOJIeCoM.

53. BbIOOp OCHOBHOrO Hacoca METOJIOM MOJEIUPOBAHUS: YCIOBUS
MPUMEHEHUSI METO/1a, TOCTPOEHUE PabOUYNX XapaKTEPUCTUK HATYPHOTO Hacoca.
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54. Jlpurarenu sl MPUBOJOB HACOCOB. € MEXAHUYECKOW SHEpPru ot
nBUTATENST K Hacocy. OmpeeneHne MOITHOCTH 3JIEKTPOJABUTATENS MPU TPHBOJIC
IIEHTPOOEKHOTO M OCEBOT0 HACOCOB. BBIOOD 3mekTpoaBUTaTess.

55.  Crauuonapusie 3qanus HC u ux xinaccuduxariysi no KOHCTPYKTUBHBIM
npu3HaKaMm. Y cIoBHsl, onpeensomue Bpioop tuna 3ganus HC.

56. 3pmanme HC HazeMHOro Tuma: yCJOBHsI NMPUMEHEHHS, KOMIIOHOBKA,
KOHCTPYKITHUS, OTIPEICIICHIE OCHOBHBIX Pa3MEpOB.

57. 3panue HC xaMepHOro THMa ¢ «CyXou KaMepon» ¢ TOPU30HTAIbHBIMU
11.0. HacocamMM: YCJOBHS NMPUMEHEHHUS, KOMIIOHOBKA, KOHCTPYKIIMS, ONpeaeICHUsS
OCHOBHBIX pPa3MEpOB.

58. 3pmanue HC kamepHOro THmna ¢ «Cyxod Kamepon» ¢ BepTUKAIbHBIMU
11.0. HacocamMu: YCJIOBHS NMPUMEHEHHUs, KOMIIOHOBKA, KOHCTPYKIIUS, OMpeneIeHuUs
OCHOBHBIX pPa3MepOB.

59. 3pmanme HC xamepHOro THIa ¢ «KMOKPOW KaMepoi» ¢ BEPTUKAIbHBIMU
OCEBBIMH HAcOCaMH: yCIIOBUS TPUMEHEHHS, KOMITOHOBKA, KOHCTPYKITHS,
OTIPE/ICIICHUSI OCHOBHBIX Pa3MEpOB.

60. 3mganme HC 6mouHOTrO THIA ¢ BEPTUKAILHBIMHU I1.0. HACOCAMH: YCIIOBHS
MPUMEHEHUS, KOMITOHOBKA, KOHCTPYKITHUS, ONIPECICHUS] OCHOBHBIX Pa3MEpOB.

61. 3pganme HC 6104yHOTO THIA C BEPTHKAIBHBIMH OCEBBIMH HACOCAMHU:
YCIIOBHsI TIPUMEHEHHUS, KOMITOHOBKA, KOHCTPYKIIHS, OMNpPEACICHUS  OCHOBHBIX
pa3MepoB.

62. Ilepensuxubie HC.

63. HC, nopmaromue Boay B 3akpbiThie opocutenbHbie cetu (30C):
OCOOCHHOCTH, OCHOBHOE  BCIIOMOTATeIbHOE OOOpYJOBaHHUE, OIpPEJCICHHE
pacUeTHBIX MOJJa4eil ¥ HArmopa OCHOBHBIX HACOCOB, TEXHOJIOTHS paOOTHI.

64. HC cucreM BomocHaOXeHUs: KiacCH(UKANMI, OCOOCHHOCTH,
OCHOBHOE BCIIOMOTATeNIbHOE 000pYyI0BaHUE, OTPEIeICHNe PAaCUCTHRIX Moaa4dei 1
Hanopa HC 1 moabema B 3aBUCHMMOCTM OT HA3HAYECHUS CTAHUHUH, ONPEACICHUE
pacueTHbIX nojgayer u Harmopa HC 2 nogsema.

65. HC OCYIIUTEJIbHBIX ~ CHUCTEM:  OCOOCHHOCTH, OCHOBHOE
BCIIOMOTATEJIbHOE O0OpYJOBaHHUE, OMNpPEACIICHHE PacUYeTHBIX IMOJadeii M Hamopa
OCHOBHBIX HaCOCOB.

66. BcacwiBaromue  TpyOONpOBOABI:  Ha3zHaueHHe, 0OOpYyJAOBaHUE,
TpeOOBaHMsI, MPEIBABISIEMBIC TIPU TPOCKTUPOBAHHH.

67. IloxBomsmiue TPyOOTIPOBOIBL: Ha3HA4YCHHUE, o0opynoBaHue,
TpeOOBaHMsI, MPEIBABISIEMBIC TIPU TPOCKTUPOBAHHH.

68. BomozabopHoe  coopykeHMe Ha  TYNUKOBOM  KaHalle  C
BOJIOTIPUEMHUKOM, BBITIOJIHEHHOM paszfenbHo oT 3maanus HC ( pasnenpHas
KOMITOHOBKA): yCJIOBUS MTPUMEHEHU, KOHCTPYKIIUS, 000pyA0BaHHE, ONIPEIeTICHUE
OCHOBHBIX pPa3MEpOB.

69. BomozabopHoe  coopykeHHE  Ha  TYNMKOBOM  KaHajle  C
BOJIOTIPUEMHUKOM, BBIMIOJHEHHOM coBMelleHo co 3aanneM HC (coBMeleHHas
KOMITOHOBKA): yCJIOBUS MIPUMEHEHUs, KOHCTPYKIUS, 000pyA0BaHUE, ONpe/IeTICHUE
OCHOBHBIX pa3MepOB.
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70. beperoBoe BO0/103a00pHOE COOPYKEHHE Ha pPEKe, BbBIIOJIHEHHOE
ornenbHo oT 3maHuss HC (pa3genbHass KOMIOHOBKA): YCJIOBUSL NPHMEHEHUS,
KOHCTPYKIIUS, 000pyI0BaHUE, ONPEICICHNE OCHOBHBIX Pa3MEPOB.

71. beperoBoe B0OJ03a00pHOE COOPYKEHHUE HA PpEKE, BBIIIOIHEHHOE
coBmenieHo co 3aanueM HC (coBmenieHHas KOMIIOHOBKA): YCIOBUSI IPUMEHEHUS,
KOHCTPYKIIUS, 000pyI0BaHUE, ONPEIEICHNE OCHOBHBIX Pa3MEpOB.

/2. BopompueMHbIE OTOJIOBKH PYCIIOBBIX, BOJI03a00PHBIX COOPYKEHUH Ha
peKax: TUIbI KOHCTPYKIIMSI, 000pYyI0BaHKE, ONPEIETICHUE OCHOBHBIX Pa3MEPOB.

73. Poibo3anmTHbie coopykeHus U yctporcTtBo(P3V): TpebGoBanus,
npeabsaBisgembie K P3Y, tumel u koHctpykuuu P3Y.

/4. BuytpucraHuuMoHHble HamopHble KomMMmyHukamuu HC: cxemsbl
KOMMYHHUKAIIMM B 3aBUCUMOCTH OT HazHaueHus HC, TUmbl HacocoB, Yynciia HUTOK
HAIOPHBIX TPYyOONIPOBOIOB, 00OPYIOBAaHHE.

/5.  Hanopnsie TpyoonpoBoasl HC: HazHaueHue, kinaccudukanusi, ycIoBHs
MPUMEHEHUSI CTaJbHBIX, X/0 U acOECTONEMEHTHBIX TPYO, BHIOOp YHCIa HUTOK U
MaTtepuana TpyOonpoBOJIOB.

76. OmpenencHre HSKOHOMUYECKHM HaWBBITOJHEWIIEro amameTrpa /I,
HAIMOPHOTO TPyOOmpoBoAa. YKIa/ika HAOPHBIX TPYOOIPOBOIOB.

/7. T'mapaBnuueckuil yaap B HamopHbIx TpyoOorpoBoaax HC: npuyuHsl,
BBI3BIBAIONIME  TUAPABIMYECKHE  yJapbl, CpPEJACTBA  3alllUThl  HAMOPHBIX
TpyOomnpoBooB u 0bopyaosanus HC ot ruapasindeckoro yaapa.

78. BoOIOBBINTYCKHBIE COOPY)KCHHS: Ha3HAYCHUSs, KiIacCHU(pUKAIMS 10
KOHCTPYKIIMM U CcImoco0y MpeAoTBpallleHUuss OOpaTHOrO0 TOKa BOABI IpHU
OTKJIIOUCHMSIX HACOCHBIX arperaTtoB, YCJOBUSI NMPUMEHEHHUS Pa3IUYHBIX TUIIOB
BOJOBBINTYCKHBIX coopyxeHuit (BBC).

79. BBC ¢ 3anopHbIMH yCTPOWCTBAMH MEXaHHUYECKOTO JICHCTBUSMHU:
YCJIOBUSI TPUMEHEHHUsI, KOMIIOHOBKA, KOHCTPYKIIUS, OIpPEAEICHUEe OCHOBHBIX
pa3MepoB, TUIIbI 3aAMIOPHBIX YCTPOMCTB.

80. BBC cudonHoro Tuma: yCIOBHS TNPUMEHEHHUS, KOMIIOHOBKA,
KOHCTPYKITHS, ONIPEIeNICHe OCHOBHBIX pa3MEpPOB, YCTPOMCTBA /IJIs CPhIBA BaKyyMa.

81. BBC c nepenuBHOW CTEHKOW: yCIIOBUS MPUMEHEHHS, KOMIIOHOBKA,
KOHCTPYKLUS, ONPEJEIICHNE OCHOBHBIX Pa3MEpOB.

82. BcmomorarensHOE 000pyIOBaHNE U 000PYI0BaHNE, 00ECIICYNBAIOIIECE
coocTBenHble HYkpl HC: Ha3HaueHue, cocTas.

83. Mexanuueckoe 00OpyJOBaHHUE: 3aTBOPHI ( OCHOBHBIC, PEMOHTHEIE,
aBapuiHbIC), COpOY/IEP>KUBAIOLINE pELIeTKH, M0JIbEMHO-TPAHCTIOPTHOE
o0opy1oBaHME.

84. BakyyMm-cucrtema: Ha3Had€HHE, COCTaB, MPUHIUI  JEUCTBUA,
OIpeJIeTIeHNEe OCHOBHBIX MTapaMeTPOB.

85. CucrteMbl JpeHa)ka M OTKAuKU: Ha3HAYEHUE, COCTaB, OMpEACICHUE
OCHOBHBIX MAPaMETPOB.

86. IlporuBomokapHas cuCTE€Ma: Ha3HAuY€HHUE, COCTaB, OIpEAeICHUE
OCHOBHBIX IAPaMETPOB.

87. T'mapaBnuueckue W BOJHO-DHEPTETUYECKHE PACUETHI O THUAPOY3ITY
HC.
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88.  CmocoOs1 perynupoanus nogaun HC. [IpeumyiiectBa u He10CTaTKU
pPa3IUYHBIX CIIOCOOOB PErYJIMPOBAHUS.

6.2. Onucanne nmokasaresieil 1 KpUTepHeB KOHTPOJIS yCIIeBAeMOCTH,
onMcaHue MIKAJ OLleHUBAHUS

JUIst OLIEeHKM 3HAaHWW, YMEHUW, HABBIKOB U (POPMHUPOBAHUS KOMIETEHUUH I10
JTUCIUIUIMHE MOKET MPUMEHSThCS OaUIbHO-PEUTUHTOBAas/ TPAIULIMOHHAST CUCTEMA
KOHTPOJISI ¥ OLICHKH YCIIEBAEMOCTH CTYIECHTOB.

HpI/I HCIIOJIBb30BaHUU Tp&I[PII.[HOHHOfI CHUCTCMbI KOHTPOJISI 1 OICHKH
YCIeBaCMOCTHU CTYyACHTOB AOJIKHBI OBITH MMpCACTAaBJICHbI KPUTCPHUHN BbICTABJICHHA
OLICHOK IIO ‘-ICTBIpCX63J'IJIBHOﬁ CUCTCMC «OTJIMYHO», «XOPOIIO»,
«YAOBJICTBOPUTCIIBHO», «HCYJOBJICTBOPUTCILHO» 0o «3aucT», «HEC3A4UCT».

Kpurtepun oneHnBaHus pe3yJbTaTOB 00y4eHUS

Tabmuma 8

Onenka Kpurepun oueHuBanus
OHCHKy «OTJIUYIHO» BaCJIY)KI/IBaeT CTYI[CHT, OCBOI/IBHII/If/'I 3HaHUuA,
YMEHHsI, KOMIIETEHIIUN U TEOPETUIECKH MaTepuan 6e3 mpo0esos;

Bricokuuii N
OBCHE (5 BBITIOJIHUBIIIHMM BCE 3aJaHUs, TPETYCMOTPEHHBIC yUeOHBIM TUIAHOM Ha
yp BBICOKOM KaY€CTBEHHOM YPOBHE; IPAKTUYECKNE HABBIKU
(oTIIHMYHO)

po(hecCHOHATBHOTO MPUMEHEHHS] OCBOSHHBIX 3HAHUHM c(hOPMHUPOBaAHBI.
Komnerenuuu, 3akpeni€Huble 3a AMCLUNIINHON, C()OPMHUPOBAHBI HA
YPOBHE — BBICOKHIA.
OLICHKY «XOPOILO0» 3aCIyKUBAET CTYIEHT, IPAKTUUECKU TIOJTHOCTHIO
Cpenuuii ypoBeHb | OCBOMBIIWN 3HAHUS, YMEHUS, KOMIIETEHIIUU U TEOPETUUECKHI
«» MaTepHal, yueOHbIe 3a/JaHUs He OLIEHEHbl MAKCHUMAJIbHBIM YHCIIOM

(xopor1o) 0aJI0B, B OCHOBHOM C(hOpMHPOBAII MIPAKTUUECKHE HABBIKU.
Kommnerenuuu, 3akpeni€Huble 3a AMCUUNIINHON, ¢()OPMHUPOBAHBI HA
YPOBHE — XOPOLIHii (CpexHuii).
OLICHKY «yAOBJIETBOPUTEJIbHO)» 3aCIy’KUBAET CTYJEHT, YACTUUHO C

[Toporossiii npoOenaMu OCBOMBIIINI 3HAHUSI, YMEHUS, KOMIIETCHITUH 1
YPOBEHb «3» TEOPETUYECKHI MaTepHall, MHOTHE YIeOHBIC 3a/JaHus JIU0O HE
(YIOBIETBOPUTEIH | BBITOIHIII, TUOO OHU OIICHEHBI YHCIIOM OAJTOB OJIM3KHM K
HO) MUHUMAIBHOMY, HEKOTOPBIC TPAKTUYECKHE HABBIKUA HE CPOPMUPOBAHBI.

KommnereHuuu, 3akperi€HHbIC 3a JUCHUILUIMHON, C(POPMUPOBAHBI HA
YPOBHE — 10CTATOYHBII.
MuHUMANBHBIA | OLEHKY «HEYJAOBJIETBOPUTEIBLHOY» 3aCTYKMBAET CTYJICHT, HE OCBOMBIIIHIA

YPOBEHbB «2» 3HAHUS, YMEHUS, KOMIETEHIIMM M TEOPETUYECKUI Marepuai, ydeOHbIe
(HeyOBNIETBOPUTE | 3aJjaHMsI HE BBIIIOJHWII, IPAaKTUYECKHE HABBIKU HE C(POPMHUPOBAHBI.
JIbHO) Komnerenuuu, 3aKkpenia¢HHble 32 AMCUUIIINHON, He ¢()OPMHUPOBAHBI.

39



7. Y4eOHO-MeTOAUYeCKOe U HH(pOpMaMOHHOE o0ecneyeHue JUCIUIIIMHBI

7.1 OcHoBHas JMTEpPaTypa

1. Amu, Mynsep Cyneiiman. Hacockl 1 HacOCHbIE YCTaHOBKM: YYEOHHK IS
CTYJICHTOB BBICIIUX yueOHBIX 3aBeneHuil. Pekomengosano YMO / M. C. Ann, /1. C.
bernspoB, B. @®. UYebaesckuii; Poccuiickuil rocyJl1apCTBEHHBIN arpapHbIi
yHuBepcuteT - MCXA umenn K. A. TumumpszeBa (MockBa). — ODJEKTpOH.
TekcToBble 1aH. — MockBa: PTAY-MCXA um. K. A. Tumupszena, 2015. — 330 c.:
puc., Taou., nB.wt. — (150 et PTAY-MCXA). — Komneknus: Y4uebnas u yaeOHO-
METOANYECKast JUTEpATYpA. — Pexxum aocTyna :
http://elib.timacad.ru/dl/local/357.pdf.

2. JIeontres, B. K. Hacocsl 1 HACOCHBIE YCTAHOBKU: Pacuye€T HACOCHOM
YCTaHOBKH : yaeOHoe mocooue 11t By30oB / B. K. JleontseB, M. A. bapameBa. — 2-¢
u3a. — Mocksa : U3narensctBo FOpaiit, 2021. — 142 ¢. — (Briciiee oOpazoBaHue).
— ISBN 978-5-534-13028-7. — TekcT : anexTpoHHbli // O6pa3zoBaTenbHas
wiatdopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/496511.

3. Kypoukun, E. IO. NuxeHepHble CUCTEMbl BOJOCHAOXKEHMS,
BOJIOOTBEJICHUSA, TEIUIOra3ocHaOXeHusi : ydyeOHoe mocooue mis By3oB / E. IO.
Kypoukun, E. I1. Jlamukusckuii. — Mocksa : U3parensctBo FOpaiit, 2021. — 151
c. — (Bwicmee oOpazoBanme). — ISBN 978-5-534-14904-3. — Texkcr
aMekTpoHHbI //  OOpaszoBatenbHass 1wiatgpopma FOpaut [caiit]. — URL:
https://urait.ru/bcode/496957

7.2 JlonoJiHUTe/ILHASA JIUTEPaTypa

1. Moprynos, K. II. Hacocel u HacocHbIe CTaHIMM : y4eOHOE mocoOue is
By30B / K. II. MopryHoB. — 5-¢ u3n., crep. — Cankt-IletepOypr : Jlans, 2021. —
308 c.— ISBN 978-5-507-44973-6. — TekcT : 21eKTpOHHBIH // JIaHb : 37€KTPOHHO-
ounbmmoreunas cucrema. — URL: https://e.lanbook.com/book/254657

2. Mlynxkas, E. E. Hacockl. HacocHbie 1 BO3yXOyBHbBIE CTAHIIUM : Y4EOHOE
nocobue / E. E. [llyukas, E. I'. IlypukoBa, A. b. Ponuonosa. — PoctoB-Ha-JloHy :
Houckonn I'TY, 2021. — 140 c¢. — ISBN 978-5-7890-1967-2. — Texkcr :
ANeKTpoHHBIN // Jlaub : dnekTpoHHO-OMOMuMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/237911

3. Kopuesckas, FO. B. Hacocbl u HacocHble cTaHIMM : Jab. MPaKTUKYM :
yueonoe mocodbue / FO. B. Kopuerckas. — Owmck : Omckuit 'AY, 2017. — 115 c.
— ISBN 978-5-89764-612-8. — Texkcr : anekTpoHHBIN // JlaHb : 3IEKTPOHHO-
oubnnoreunas cucrema. — URL: https://e.lanbook.com/book/113362

7.3 HopmaTHBHBIE IPABOBbIE AKTHI

1. CIT1 31.13330.2012 Bonocuabxenue. Hapy>kHble CeTU U COOPY>KECHHUS.
2. CIT  58.13330.2012 T'maporexHuyeckue coopykeHus. (OCHOBHBIC
MOJIOKEHUS
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https://urait.ru/bcode/496957
https://e.lanbook.com/book/254657
http://sv777.ru/index.php/aktualizirovannaya-redakciya-snip-sp/sp-58133302012-aktualizirovannyj-snip-33-01-2003-q-gidrotexnicheskie-sooruzheniya-osnovnye-polozheniyaq.html

3. CIT 66.13330.2011 IIpoekTupoBaHHE M CTPOUTEILCTBO HAMOPHBIX CETEH
BOJIOCHA0KEHUS U BOJIOOTBEICHHUSI.

8. Ilepeyennb pecypcoB HHPOPMANHOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«/HTEepHET», HEOOXOAUMBIX 1JISl 0CBOCHHMS JUCHMILINHBI (MOIYJIs1)

1.- Dnexrponnsiii karanor Hayuno-Texnuueckoir bubmmoreku Kadenpsr c/x
BomocHaOxennst U BomooTBeneHuss PI'AY-MCXA (http://isvov.ru) (cBOOOIHBIN
JIOCTYII)

9. IlepeyeHb MPOrPaMMHOI0 O0ecneYeHUus 1 MH(POPMALUOHHBIX CIIPABOYHBIX
cucreM (IIPU HEOOXOAUMOCTH)

1. www.consultant.ru Cnpasounas npaeosast cucmema
«KoncynomanmlIniocy.

Tabauna 8
IlepeyeHb NPOrpaMMHOro odecneyeHus

HaumenoBanue
Ne pa3nena yueOHo HaumenoBanue Tun ARTOp T'on
n/n AUCHMILINHBI NMPOrpamMMbl NPOrpamMMbl pa3padoTKu
(MmonxyJis)
ITapaMeTpsl HACOCOB, nanoCAD lpaduyeckaa | «HaHocodT 2021
JlomacTHblie HacOCHI paspaboTka»
XapakTepucTUKu
JIOTIACTHBIX HACOCOB U
TpyOonpoBoa
1 Teopus nogodus
JIOMACTHBIX HACOCOB
KaBuTanus B
JIOMACTHBIX Hacocax
JIpyrue TUIBl HaCOCOB
1 BOJONIOHEMHUKOB
Bsenenue, oOmue Microsoft Office PacuetHasn, Microsoft 2021
CBEJCHU O HAcocax, paboTa ¢
HaCOCHBIX YCTaHOBKax TabAnLamm
Y HACOCHBIX CTaHIUSX.,
[TapameTps! HacocoB
JlomacTHbIE€ HACOCHI
XapakTepuCTUKHU
2 | JOMacTHBIX HACOCOB H
TpyOOIpoBoOIa
Teopus mogo0us
JIOTIACTHBIX HACOCOB
KaBuranusg B
JIOMACTHBIX Hacocax
Jlpyrue TUIbl HacOCOB
Y BOJAONOBEMHUKOB
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http://sv777.ru/index.php/aktualizirovannaya-redakciya-snip-sp/sp-66133302011-proektirovanie-i-stroitelstvo-napornyx-setej-vodosnabzheniya-i-vodootvedeniya-s-primeneniem-vysokoprochnyx-trub-iz-chuguna-s-sharovidnym-grafitom.html

10. Onucanue MaTepraJbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM 115l
OCyIIeCTBJIEHHS 00Pa30BaTEJIbLHOI0 Mpolecca Mo JUCHUILIHHE (MOTYJIIO)

Tadmuma 9
Caenenusi 00 00eCIe4eHHOCTH CIENNATH3HPOBAHHLIMHA Ay THTOPHSMH,
KaOMHeTaMM, J1a00OpPaATOPUAMH

HaunmenoBanmue CIIe M AJIbHBIX

l'[OMeIIleHI/Iﬁ u HOMelIIeHI/Iﬁ OJIA OCHaHIeHHOCTB crneaMaJIbHbIX HOMeIHeHHﬁ u
CaMOCTOSITeJIbHOM PadoThI (Ne NMOMelIeHU V15l CAMOCTOSITEJIbHON PadoThI
y4eOHOro Kopmyca, Ne ayinTopun)
1 2
29/130 1. JTaboparopHusrii crenn «HacocHast ycraHOBKa 1> 2 miT.

(MuB.Ne 410124000602775 )

2. JIaboparopHnsrii creHa «HacocHas ycTaHOBKa 2 2 MIT.
(MuB.Ne 410134000000156 )

3.JIaboparopHsrii crenn «HacocHas ycranoBka 3» 1 mT.
(MuB.Ne 410134000000157 )

4.JTabopatopusiii ctenn «HacocHast ycranoBka 4» 1 mir.
(MuB.Ne  410134000000697 )

5. Maptst 12 mT.

6. Jlocka menoBas 1 mit.

29/244 1. Mapter - 20 mrT.
2. Hocka memoBas - 1 miT.

3. NadopmannoHHbIe CTEHABI - 28 mT

4. Dxpan(TeneBuzop) — | mr

29/104 1. Crenn-Tpenaxep-TexHOIOTHSI MOHTa)Ka CAHTEXHUYECKOTO
00opyI0BaHUs U TPyOOIIPOBOIOB,;

2. Ctenn "ABTOMaTH3alMs B BOAOCHAOKEHUU U
BogootBenenun" YII5090;

3. JlabopatopHsIil KoMITIeKC «OUUCTKA CTOYHBIX BOJ;
4. Crenn “Cucrema BOIONOATOTOBKH: KOAryJsuus U
¢moxymsmus” HTI-11.75;

5. Kommmekt yuebHO-1ab0paTOpHOTO

obopynoBanus "M3yueHne KOHCTPYKIIUH U

MIPUHITUIIOB pa0OTHI TETIIO0OMEHHBIX

anmnaparos";

6. CteH — ABTOMaTH3UPOBAHHBIN TEIUIOBON MYHKT;

7. Crenp — TemnoBoii Hacoc Kiacca BOIO-BOJA;

8. Ctrena —YcTpoiicTBO, paboTa U YUET B CUCTEMAX
OTOTUICHHUS 3/1aHUS;

9. Crenn — JlaTanku pacxona, AaBICHUS M TEMIIEPATyphI B
cucteme KKX;

10. Monenb KoJbIEeBOM BOAOIIPOBOAHON CETH

11. YcranoBka st 00pabOTKH BOJIBL.

bubmnorexa umenu H.W. XKenesnona,
JlucrBennnunas amres, a. 2k1.
OOmIEKUTHS
KomHaThI 111 caMOIIOATOTOBKU

MeToauueckue PEeKOMEHIAUMNUA CTYACHTAM 110 OCBOCHHUIO JHCHUILJIMHBI

Heanb MeToauYeCKHX peKOMEHAANUI — HAYYUTh CTyAeHTa 3PHEKTUBHBIM
npuemMaMm paboThl, MOMOYb MEPEHUTH OT JEATETbHOCTH, BBIMOJHIEMON O
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PYKOBOJICTBOM MPENOAaBaTENs, K IEITeTbHOCTH, OPraHu3yeMON CaMOCTOSATEIbHO,
K 3aME€HE KOHTPOJISI CO CTOPOHBI MPENOAaBaTENs] CAMOKOHTPOJIEM.

3amayu MeTOANYECKUX PEKOMEeHIaIHil.

HayuuTsb cTynenra:

. paMOHAIBHBIM IpUEMaM palOThI PU M3YyYEHUU MaTepuaa u
IIOATOTOBKE U K CJ1a4e€ DK3aMEHOB;

. 3¢ (HEeKTUBHO UCTIOIB30BaTh KOHCYIbTALIUU IIPETIOAABATEIIS;

. MIPUMEHSTh KPUTEPUU OLIEHKM CAaMOOLICHKH IIpU H3yYECHUU
Marepuana;

. pe3yJIbTaTUBHO pabOTaTh C TUTEPATYPOIL;

OcHoBHBIMM ~ (popmMaMu  OOydeHMs]  CTYJCHTOB  SIBISIIOTCS  JICKLIHH,
MpaKkTUYeCKue U JabopaTOpHBIE 3aHATHSA, CaMOCTOATeNbHas pabota, U
KOHCYJIbTALINH.

Oobuwue npaguna u npuemvl KOHCHEKMUPOGAHUA JICKUUTL

1. KoHcniekTupoBaHue JEKIHUN BEAETCS B CIICHIMAIBHO OTBEICHHOM JJISI 3TOTO
TEeTpaa, KaxAbli JIMCT KOTOPOM JOJDKEH HMeTh mnona (4-5 cMm) i
JIOTTOJTHUTEIIBHBIX 3aIUCEN.

2. HeoOxoaumo 3amuchiBaTh TE€MY U IUIAH JIEKIIUH, PEKOMEHIYEMYIO
JUTEPATYPY K TEME. 3alucCHh pPa3leliOB JEKIMHA JOJDKHbI MMETh 3aroJIOBKH,
MOJ3ar0JIOBKH, KPACHBIE CTPOKH.

3. Ha3BaHHbIE B JICKIIUH CCBUIKM Ha MEPBOMCTOYHHMKU HAJI0 MOMETHUTH Ha
MOJISIX, YTOOBI TIPU CAMOCTOSATEIHLHON paboTe HAWTU U BIIUCAThH UX.

4. B KOHCIIEKTE JOCIOBHO 3alIMCHIBAIOTCA OMPEAEIICHUS TOHATUI, KAaTEropui
1 3aK0HOB. OCTaIbHOE JIOJKHO OBITH 3aMMCAaHO CBOMMU CJIOBaMHU.

5. Kaxgomy cCTyaeHTy HeE0OXOoAuMO BbIpabOTaTh H  HCIOIB30BATh
JOTYCTUMBIE COKpaIlleHHusI HanboJiee paclpoCTPaHEHHBIX TEPMUHOB U TIOHSTHM.

B kOHCHEKT crneayeTr 3aHOCUTh BCE, YTO MPENOAaBATENb MUILIET HA I0CKE, a
TaKXe PEKOMEH]IyeMbI€ CXEMBbI, TaOJIUIIbI, JUArpaMMBbl U T.JI.

6. IIpocnymianHyro JEKIU0 HEOOXOAUMO He3aMeJIMTEILHO MpopadoTaTh,
YTO 3HAYUTEJIBHO DJKOHOMHUT BpeMsi U CIIOCOOCTBYET JIy4IIEMY YCBOCHHIO
Marepuana.

MeToauveckue peKOMeHAALMs 10 padoTe ¢ JIUTEepaTypou

Ocoboe MecTo cpeau BUAOB CaMOCTOSTENIbHONW paOOThl 3aHMMAaeT paboTa ¢
JUTEPATypOM, SBISIONIASICS OCHOBHBIM METOJIOM CaMOCTOATEIBHOTO OBJIaJACHUS
3HaHusMHU. llepedeHb u 00BEM JHUTEpaTyphl, HEOOXOAMMOW ISl W3YUYCHUS
JucUUIUIMHBL Hacockl 1 HACOCHBIE CTaHIMU, ONPEAEsSeTCS NporpaMMor Kypca U
JPYTUMHU METOANYECKUMHU PEKOMEH IAlUSIMU.

Bcio nurepatypy MOXKHO pa3fenuTh Ha Y4YEOHHUKH UM y4YeOHbIE W
METOJMYECKHE TMOCOOUs, Hay4dyHble MOHOTpadUYECKUe WMCTOYHUKH, HAyYHBIS
nyoJMKauKM B TepuoAudecKkor medyaTu. M3 HUX MOXHO BBIICIUTH JUTEPATypy
OCHOBHYIO (PEKOMEHYEMYI0), TOTIOTHUTENbHYIO U IUTEPATypy [l YIiyOJIeHHOTO
W3YYCHHUS TUCIUILIIUHBI.

N3yueHne AUCIUIUIMHBI CIIeyeT HAUUHATh ¢ y4eOHUKA, MOCKOIbKY YUeOHUK
— 3TO KHUTa, B KOTOPOW M3JI0KEHBl OCHOBBI HAYUHBIX 3HAHHI 10 ONPEACICHHOMY
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IpeIMETY B COOTBETCTBUU C LEISIMU M 3aJadyaMu OOy4eHHs, yCTaHOBJICHHBIMU
paboueit mporpaMMoii ¥ TPeOOBAHHUSIMU TUTAKTHKH.

ITpu pabote c nuTepaTypoil peKOMEHy€ETCs:

- MEJICHHO NPOYUTATh TEKCT, CTAPASICh TOHATH CMBICII U3JI0KEHHOTO;

- BBIJICJINTH KJIIOUEBBIE CJIOBA B TEKCTE;

- IOCTapaThCs MOHATh OCHOBHBIE UJIEH, TOATEKCT U OOLIMI 3aMbICEN aBTOPA.

- HE TepATH U3 BUAA OOIINI KOHTEKCT U HE IOTPYXKAaThCsl YpE3MEPHO B JCTAIH.

- TpPOBECTU  KPUTHUECKHMH  pa3dop TeKcTa ¢  MOCIEIYIOIUM
KOHCHIEKTHPOBAHUEM.

- OTBETUTH MOCJIE NPOYTEHUS HA BOIIPOCHI, TOATOTOBJIEHHBIE K TEKCTY.

HemanoBakHyr0 poJib UIPAOT 3allMCH, CIEIAHHBIE B TMPOLIECCE YTEHUS
Marepuana. OHM SABISIOTCS CEPHE3HBIM IMOACIOPHEM B IOATOTOBKE K JK3aMEHaM,
T.K. MO3BOJISIIOT BKJIIOYATh TNIyOMHHYIO MaMATh U BOCIPOU3BOJUTH COJAEPIKAHUE
paHee MPOYUTAHHOW KHUTH.

CyuiecTByeT Tpu OCHOBHBIX CIOCO0A 3aIUCH:

a) 3alldCh HHTEPECHBIX, BAXKHBIX JJIA 3alIOMUHAHUS WJIM MOCIETYIOLIErO
VCITOJIb30BaHUS MOJIOKEHUHN U (PAKTOB;

0) mocnenoBareNbHas 3aluCh MbICIEH aBTOpa, IO pas3fenam, riaBaM,
naparpadam kHuru. Takas 3anuck TpeOyeT TBOPYECKOM mepepabOTKu
MPOYUTAHHOTO, YTO CIIOCOOCTBYET MPOYHOMY YCBOCHHIO COJIEPKAHUS KHUIH;

B) KpaTKO€ U3JI0KEHHE MPOUYUTAHHOTO: COJAEPKAHUE CTPAHUL] YKIIaIbIBACTCSI
B HECKOJIBKO (hpa3, coJiep:KaHue I1aB - B HECKOJIBKO CTPaHUI] CBSI3HOTO TEKCTa. DTOT
BUJ| 3aIllMCH Tpolle, O1MKe K MEPBOMCTOYHHUKY, HO IIPU 3TOM TBOpYECKasl MBICIb
4yUTaTEeNs MACCUBHEE, a TIOATOMY YCBOCHHME MaTepuana ciabee

BaxxHOl COCTaBIISIIONIEN HAYYHOrO M3JAHUS SIBJISIETCS CIIUCOK JIUTEPATYPBI,
Ha KOTOpYK ccbulaeTcsi aBTOp. IIpM BO3HMKHOBEHMM HMHTEpeca K KaKOM-TO
o0cCyX/1aeMol B TeKCTe MpoOJIeMe BCEerja eCTb BOBMOXHOCTh OOPAaTUTHCA K 3TOMY
CIIUCKY.

Kouncyabranum spistorcs 3¢dektuBHbIMU  GpopMmamu  oOydeHus. OHH
WCIIOJNB3YIOTCS I OKa3aHUs MOMOIIU CTYJIECHTAaM IPU MOJATOTOBKE K TEKyUIEH U
UTOTOBOM AaTTECTAlUU, JICKIUSAM, MPAKTUYECKUM U JTA0OPATOPHBIM 3aHATUSIM, a
TaK)K€ HMHJMBHUIYalIbHOW pabOThI MpenofaBaTeisl CO CTYACHTAMH, >KEJAIOIIUMU
yIIIyOJIEHHO U3Y4YHUTh MaTepual.

OcCHOBHBbIC pEeKOMEHJAUMH [JIsi OPraHu3aluM CaMOCTOATEJIbHOM
padoThI:

- mepel U3YYCHUEM HOBOM TEMbI MPOUINUTE «BXOJHOM KOHTPOJBY», YTO
MO3BOJIUT BBISIBUTH U YCTPAHUTH NPOOEIIbI B 3HAHUSAX;

- NpU O3HAKOMJIEHMM C HOBBIM pa3JelOM MaTepuaja OIpEAEINTEe Ha
pElIeHNE, KaKUX 3a7a4 OH HAIPABJIEH B TEOPETUUECKOM U IMPAKTUYECKOM IUIaHE, Ha
Kakue MpoecCUOHANBbHBIX KOMIETEHTHOCTH OOpalleH, ¢ KakKUMH pasleiaamMu
MPEABIIYIIErO MaTepHUalla CBS3aH;

- CHCTEMATH4YeCKH mpopaldaTbiBaliTeé Marepuan ayAUTOPHBIX 3aHATHH (1O
KOHCIIEKTaM y4eOHOM M Hay4yHOU JUTepaType), BHIIOJIHANWTE JOMAIIHUE 3a7aHusl,
pacyeTHo-rpaguueckue paboTbl M  YHPAKHEHHUS, TOTOBHTE JOKIAABl IS
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BBICTYIUICHH Ha CEMMHApax M NPAKTUYECKUX 3aHATUAX, TEMATHYECKHUX
JIUCKYCCHUSIX U JEJIOBBIX UIPAX;

- PEryJISIpHO ITPOBOAMUTE TEKYLIMKA CAMOKOHTPOJIb IMIPOMAECHHOTO MaTepraa,
IIPUMEHSIS 1JIs1 3TOTO BOIIPOCHI U TECTHI;

- UCIIOJIBb3YWUTE KOHCYJIbTALMK MPENOAABATEIS U1l IOJyYEHUS Pa3bsiCHEHUN
IO CJIOKHBIM pa3zieslaM MaTepuana U TEKyLIEro KOHTPOJIS 3HAaHUU;

- UCTOJB3yiTe KadempanbHble METOJUYECKHE yKa3aHUs MO BBIMOJIHEHUIO
CaMOCTOATEIBHBIX JOMAIIHUX 33laHAl, KypCOBOI'O IIPOEKTA U YIPAKHEHH;

[Ipu n3ydenun aucuuIiuHbl Hacochl M HACOCHBIE CTAHIIMM HEOO0XOIUMO
MOJIb30BAaThC PEKOMEHJOBAHHOW Kadeapoil OCHOBHOM M BCIOMOraTellbHON
JUTEpPaTypor, 3aJelCTBOBATh HWHTEPHET-PECYPChL: - CANThl MPOU3BOJUTEIICH
HACOCOB, JIBUTATENIE U JIPYroro TUAPOMEXaHUYECKOTO 00OPY/IOBaHHUS, a TaKkKe
MPOEKTHBIX M HCCIEAOBATENbCKUX oOpraHu3anuii. OTBETUTh Ha BONPOCHI
CaMOKOHTPOJIs, IPUBEJICHHBIC B KOHIIE KaXKJIOT0 pa3jiesia U Ha TeCThI

Buowt u ghopmvrt ompabomku nponyuwieHHvIX 3aHAMUL

CryneHT, nponmyCTUBIINN 3aHATHS, 0053aH 03HAKOMUTHCSI C TEOPETUUECKUM
MaTepuajioM IO TEeMe MPOMYIICHHOTO 3aHSTHS; IPEABAPUTEIBLHO BBIIOJIHUB
MPOMYIIEHHBIA pacyeT, MPUUTHU HAa KOHCYJIbTAIIMIO K MPENOIaBATEIIIO JIJIsi IPOBEPKHU
MPAaBWJIBHOCTH BBITIOJIHEHHOTO pacyeTa.

12. Meroauveckue peKOMEHIANUM MPENOAABATEISIM 110 OPraHU3 AU

00y4eHHS 10 TUCHHUILIHHE
1. Jlekuu
Hcnonb3yroTes clieyromue METOIbl, CPeACTBa U (POpMBI 00yUEHUS:
1. Memoowt 06yuenus. B nporecce 4TeHUs JEKIIMU HEOOXOUMO IIPUBJIEKATh
CTYI€HTOB aKTUBHO IPUHUMATh YYACTUE B YCBOCHUU U TOHUMAHHS MaTepuana,
3a/1aBas BOMPOCHI U KOMMEHTHUPYSI OTBETHI CTY/ICHTOB.
a) no xapakmepy no3HABAMEIbHOIU 0eAMeTIbHOCHU .
- PENIPOAYKTHUBHBIMN,
- MPOOJIEMHBIH.
0) no ucmouHuKy 3HAHUIL.
- CJIOBECHBIH,
- HarJIAIHBIA (CXEMBbI, PUCYHKH, MOJICIIU, IPE3CHTAIIUHN ).
Konmpons yceoenusn ocymecTBISIETCS ITyTEM MPOBECHUS YK3aMEHa.
2 .IlpakTruuecKre 3aHITUS
[IpakTyeckue 3aHiaTHS MO AUCUUIUIMHE Hacockl M HacoCHBIE CTaHIUU
HarpaBjeHbl Ha (GOPMHPOBAHUE Yy CTyACHTa MPO(ECCHOHATBHBIX KOMIETEHITUH,
BKJTIOYAsi MPUOOPETEHN s 3HaHU, HABBIKOB M YMEHUH B MPOEKTHO-U3BICKATEIbCKOM,
MPOU3BOJICTBEHHO-TEXHOJIOTHYECKOM, OpraHU3alUOHHO-YIPaBIECHYECKOM u
Hay4YHO-HMCCJICIOBATEIILCKOMN JeATeTbHOCTH.

[IpakTryeckue 3aHATHS, IEIbI0 KOTOPBIX SIBISETCS 3aKperuieHUuEe U
yriyOJieHne 3HaHUM, TOJYYEHHbIX B JIEKIIMOHHOM Kypce, Iesecoo0pa3Ho
MPOBOJUTH TAKXKE C UCIOJb30BAHUEM AIIEMEHTOB MPOOJIEMHOTO METOJ]a 00yUYEHUSI.
[Ipu ucnosib30BaHUU ATOTO METO/Ia MPENOAaBATENb, BXOE U3JI0KEHHS MaTepHala,
CTaBUT Mpo0JeMy, GOpMYyIHPYET MO3HABATEIBHYIO 33/1a4y, a 3aT€M, COBMECTHO CO
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CTyJI€HTaMU PACKPBIBAET CUCTEMY JOKA3aTEIbCTB, CPABHUBAET PA3JIMYHbIE TOUKHU
3pEHMS U MOJXOJIbl, TOKA3bIBAET CIIOCOO pelIeHUs MOCTaBlIeHHON 3amauu. [lytem
MOCTAHOBKH TIATEJIbHO MPOAYMaHHON CHUCTEMBbI BOIIPOCOB MOABOJAUT CTYJAEHTOB K
MOHMMAHUIO HOBOTO MaTepualia WK MPOBEPSIET YCBOCHUE UMHU YK€ H3YYEHHOTO.
Bompockl  gomKHBI  OBITh  KPaTKUMH,  YE€TKHUMH,  COJEP)KATEeIbHBIMH,
chOpMyTUPOBAaHHBIMUA TaK, YTOOBI 3aCTaBILIM CTyJeHTa mymaTh. He criemyer
CTaBUTh JIBOMHBIX, IMOJCKA3bIBAIOIIMX BOMNPOCOB WM HATaJKUBAIOMIMX Ha
yrajapiBaHue otTBeTa. Takxke He cienyeT (opMyJIupoBaTh ajJbTEPHATHUBHBIX
BOIIPOCOB, TPEOYIOIIMX OJHO3HAYHBIX OTBETOB THIA “‘ia” wiau “Her”’. Hampumep,
IIPU PACCMOTPEHUU BOIIPOCA O MECTOIOJIOKEHUH 3[JaHHUsI HACOCHOUW CTaHUIMU BAOJIb
Tpacchl BOAOIOAa4YH, MPENOIaBaTENb CTABUT MEPE] CTYICHTAMU MTO3HABATEIbHYIO
3amauy — «Kakue Qakropbl ciemyeT y4YdThIBaTH MpPU  ONpPENETICHUHU
MECTOIOJIOKEHUS 3/1aHUS] HACOCHOM CTaHUMH?». 3aT€M CpPAaBHUBAET Pa3JIMYHbIC
BApDUAHTHl  MECTOINOJOXEHUSI 3JaHusl  (BOJIM3M  BOJIOMCTOYHUKA, BOJIM3U
BOJIONIPUEMHHUKA UM MEXTY HUMHU), TyTEM IMOCTAHOBKHU TIIATEILHO PO yMaHHON
CHUCTEMBbI BOITPOCOB MOJABOAUT UX K TOHUMAHUIO ()aKTOPOB, BIUSIONINX HA PEIICHUS
IMOCTABJICHHOM 3a1a4H.

PenpoayKTUBHBII METO/T MPOBEICHUS 3aHATHUSI, CYTh KOTOPOT'O COCTOUT
B U3yUYEHUU MaTepuasa Ha OCHOBE 00pa3iia Wiu MpaBujia U HOCUT aITOPUTMUUECKUN
XapakTep, T.€. BBIOJIHIETCS 110 UHCTPYKUMIM, IPEANUCAHUSM, PaBUIaM, CIEAYyeT
UCIIOJb30BaTh TOJBKO NPU H3JI0KEHHH MAaTepualia, HMEIOIIET0 CIPABOYHbBIN
xapaktep. OJIHaKO U B MOCIEAHEM CIIydae ClielyeT OOpaTUTh BHUMAHUE CTYICHTOB
Ha (PU3UYECKYIO TPUPOAY SBJICHUS TOW WJIM WHOW PEKOMEHIAIUU, BEITMYUHBI
HOpMAaTHBa, KO3PUIIMEHTA U JP.

XKenatenbHO AOOUTHCS, YTOOBI HA MPAKTHUECKUX 3AHITHUSIX CTYICHTHI
UMETM KOHKPETHBIA YUYEeOHUK WJIM TIOCOOHE, T/Ie COACPKUTCS MaTepHall TaHHOTO
3aHsATUA. B Xone 3aHATHS, TOCiEe OOBACHEHUS MpernojaBarelis, 1eJIeco00pa3Ho
MONPOCUTh  CTYJIGHTOB BHHMMATEIbHO O3HAKOMHUTBCA C  WLIIOCTPALUSIMU,
MOSICHSIFOIIMMH KOHCTPYKIIMIO PEaJIbHOTO HAacOCa, HACOCHOM CTaHIIMH, MTOCJE YEro,
3a/1aBasi COOTBETCTBYIOIIUE BOMPOCHI, BBIICHUThH, KaK yCBOEH Matepuay. OmbIT
MPUMEHEHUS TOA0OHON METOIMKHU MTOKA3bIBAET, YTO CTYJICHTHI YaCTO HE Jal0T ce0e
Tpy/Ja BHUMATEIBHO pa300paThCsl HE TOJIBKO B JETAISX KOHCTPYKIIMH, HO JaXe U B
npuHiune €€ padotel. [lone3HpIM, OKa3bIBaeTCS JaTh 3aJlaHUE CTYyJCHTAM HAaWTH B
y4eOHHUKE OTBET Ha KOHKPETHBIM Bompoc. PaboTa ¢ KHUTOW B ayauTOpUU B
W3BECTHOM CTEMEHM WU30aBIIIeT MHOTUX CTYJICHTOB OT «KHUTOOOSI3HW», NaéT
ONPEAECIEHHBI HABBIK UYTEHUS YEPTEXKEH.
IIporpammy paspadorai (u):

’:;/.
JlentseBa E.A., K.T.H., TIOIIEHT /';-_;r{’;;;/_
/
i
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PEINEH3UA
Ha pa0o4yl0 NPOrpaMmy M CUUILIHHBI
Bb1.0.34 Hacochl 1 HACOCHBIE CTAHIIHU
OIIOII BO no HanpasJjieHUIO
35.03.11 I'mapomenunopaums, HanpaBJjeHHOCTH IIpoekTupoBanue,
CTPOMTEJHCTBO U IKCIIYyaTalMs THAPOMETHOPATHBHBIX CHCTEM
(kBamu(puKanMs BbIYCKHUKA — 0aKkaJiaBp)

XaHnoBeiM  Haptmupom  BrnamumupoBuuem, mpodeccopom  kKadenpsl
rugporexHuueckux — coopyxkenuii, @OI'bBOY BO PIAY-MCXA  umennu
K.A.TumupsizeBa, TOKTOPOM TEXHUYECKUMX HAyK ([ajnee Mo TEKCTy PELEH3EHT),
MIPOBE/ICHAa peleH3usi paboueilt mporpamMmbl AUCHMIUIMHBI Hacockl m HacocHbie
ctaniun  OIIOII BO mno wHanpaiaenuto 35.03.11 T'mapomenmopanus,
HanpasJeHHOCTh IIpoekTHpoBaHHe, CTPOMTEJLCTBO M JIKCIJIyaTauus
THPOMEJTHOPATUBHBIX cucTeM, (OakanaBpuaT) paszpadoranHoit B ®I'bOY BO
«Pocculickuil rocynapctBeHHbl arpapHbii yHuBepcuteT — MCXA umenn KA.
TumupszeBa», Ha Kadeape c/X BOJOCHAOXKEHUS, BOJOOTBEICHHUS HACOCOB U
HACOCHBIX cTaHIMi(pa3padboTunk JlenTsaera E.A., K.T.H., TOIEHT)

PaccMmoTpeB npecTaBieHHbIE HA PELIEH3UI0 MaTEPUAIIbl, PEHEH3EHT MPULIEI
K CJIEAYIOIIUM BBIBOJAM:

1. TlpenwsBrnennas paboyas nporpamma aucuumuinael Hacocbl 1 HacOCHbIE
cranuum (nanee o Texcry [Iporpamma) coomeemcmeyem tpedboanusm OI'OC mo
HampaBieHuto 35.03.11 TD'mapomeamopaums. I[Iporpamma codepowcum Bce
OCHOBHBIE pa3ielibl, coomgeemcmayem TpeOOBaHUSIM K HOPMATUBHO-METOUYECKUM

JIOKyMEHTaM.
2. [IpencraBnennas B [Iporpamme akmyansHocmes yueOHON TUCUIUTIIIUHBL B
pamkax peanuzaruu OIIOII BO re noonesxcum comuenuro — IUCUMILUIMHA

OTHOCHUTCSl K 4acTu, (popMUpPYyEeMON ydacTHHUKaMU OOpa3oBaTEIbHBIX OTHOIICHUMN
yuyebHoro mukia — b1.B.J[B.01.02

3. [IpencraBnennsie B IlporpamMMe yenu IUCIMIUTUHBI COOMBEMCMEYIOM
TpedoBanusiM OI'OC nanpasnenus 35.03.11 I'uapomennopanusi.

4. B cootBetrcTBUM ¢ [Iporpammoii 3a nucuuminaoii Hacocsl u HacocHbIe
CTAHIUM 3aKpervieHo 3 komnemenyuu. JucuunnuHa Hacocbl M HacocHble
CTAaHIUM W TmpeacTaBieHHas [Iporpamma cnocobra peanuzosamev WX B
OOBSIBIICHHBIX TPEOOBAHUSX.

5. Pe3ynvmamul 00yuenus, nipeqcrabiieHHbie B [IporpamMme B KaTeropusx
3HaTh, YMETb, BIAJIETh COOmEemcmayom CuerupuKe U COICPKAHUIO JTUCITUTUTHHBI
U 0eMOHCIMPUPYVIOM 803MOICHOCHb TIOTYYECHHSI 3asBJICHHBIX PE3YJIbTATOB.

6. O0mas TpymoémkocTs auciuiuinHbl Hacocbl M HacoCHbIE CTAHIUH
cocTaBJiseT 6 3a4€THBIX equHMIIbI (216 yacoB).

/. Nudopmanuss 0 B3aMMOCBSI3M U3Y4YaeMbIX JUCLUUILUIMH M BOIpPOCaM
UCKIIIOUYECHUS AyONMpOBaHUA B COACPKAHUU JUCLUUIUIMH COOmMBemcmeyem
nerctBuTenpHoCcTU. JuciunnuHa Hacochl 1 HaCOCHbIE CTAHIMHU B3aMMOCBSI3aHa
¢ apyrumu guctiuiuinHamu OIIOIT BO u YueOHoro miaHa Mo HampaBJEHUIO
35.03.11 T'mapomesuopamusi U BO3MOXXHOCTh JyOJMPOBAHHUS B COJEpKaHUU
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orcyTcTByeT. IlockolibKy — NHUCUMIUIMHA HE  MNPEAYyCMAaTPUBAET  HalM4He
CHEIUaIbHBIX TPEOOBaHMIA K BXOJHBIM 3HAHUSM, YMEHUSM H KOMIIETCHITUSIM
CTYZICHTA, XOTS MOXET SIBJISATHCS MPEALICCTBYIONIEH /ISl CIIELIMATBbHBIX, B TOM YHCIIE
po(heCcCHOHANBHBIX ITUCHUIUIMH, UCTIOJIB3YIOMINX 3HAHUS B 00JIACTH TUAPABIUKHY,
MaTeMaTUKd B MPOQPECCHOHANBHON [eATeNbHOCTH OakajlaBpa IO JTaHHOMY
HaIPaBJICHUIO MOJITOTOBKH.

8. IlpencraBnennas [Iporpamma MpEeAnoaaraet MCII0JIb30BaHUE
COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOJOTUN, MCHOJb3yEeMbIE IMPHU pealn3aluu
pa3IMYHBIX BUJIOB y4eOHOM paboThl. PopMbl 00pa30BaTEIbHBIX TEXHOJIOTUN
coomeemcmagyrom ceruprKe TUCIUILTAHBI.

9. Ilporpamma nucuurmiuHsl Hacochl M HACOCHBIE CTAHIMH TIPEANOJIAraeT
6 3aHsATUI B UHTEPAKTUBHOMN (hopMme.

10.Bunpl, conepxaHue H  TPYAOEMKOCTh CaMOCTOSATEIBHOW pabOThI
CTYJIEHTOB, TpejacTaBiieHHble B lIporpamme, coomeemcmeyiom TpeOOBaHUSAM K
MOTOTOBKE BBIMYCKHUKOB, coaepxarumcs Bo ®I'OC BO nampasnenus 35.03.11
I'mapomenuopauus.

11.TIpencraBnennsie u onvcanHbie B [Iporpamme GpopMel mekyusent olieHKA
3HAHUH (MPOOJIEMHBIC JICKIIMA , OINPOCHI, TUCKYCCHUHU, TECTUPOBAHHE W.T.N),
coomsemcmagyom crienupuKe TUCIUILTUHBI U TPEOOBAHMUSM K BBIITYCKHUKAM.

dopma MPOMEKYTOUHOTO KOHTPOJS 3HAHWN CTYICHTOB, MPEAyCMOTpPEHHAs
[TporpamMmoii, ocymiecTBisieTcs: B (hopMe IK3aMEHa, UTO coomeemcmayem CTaTycy
JUCIUTUINHBI, KaK JUCHUIUIMHBI yacTu, O0si3aTenbHas 4acTh y4eOHOTO ITMKIIA —
b1.0. ®I'OC nanpasnenus 35.03.11 I'mapomenuopanmus.

12.®opmbl  OIIEHKM ~ 3HaHWM, TpencraBieHHble B [Iporpamme,
coomseemcmegyiom cnerupuKe AUCUUIINHBI U TPEOOBAHUSAM K BBIITY CKHUKAM.

13. VYyeOHO-METOAMYECKOE OOCCIeUYCHUE IUCIUIUITMHBI IPEICTaBICHO:
OCHOBHOW JHUTEpaTypold — 3 HMCTOYHWKA (0a30BbIH YUEOHUWK), JOMOTHUTEIBHON
JUTEepaTypoil — 3 HAMMEHOBAHHM, IEPUOANYECKUMU U3TaAHUSIMHA — () HCTOYHUKOB CO

CCBUIKOM Ha DJEKTPOHHBIE pecypchl, MHTepHEeT-pecypchl — 0 HCTOYHHMK U
coomeemcmayem TpeOOBAHUSIM Or'ocC HaIpaBJIeHUS 35.03.11
I'mppomenunopanus.

14. MaTepuanbHO-TEXHUYECKOE O0EeCleueHHe AUCHUIUIMHBI COOTBETCTBYET
cnenuduke aucuuiuinHel Hacochl M HacOCHble CTAaHUMH U obOecreyuBaeT
HCIIOJIb30BaHUE COBPEMEHHBIX 00Pa30BaTENIbHBIX, B TOM YHCJIE MHTEPAKTHUBHBIX
METOJ/IOB 00YUEHHUHI.

15.MeToanueckue PEKOMEH AN CTyJAEHTaM " METOIUYECKHE
pPEKOMEHAIMH TIPETIOJaBaTeIIsIM 110 OpraHU3aluKi 00yUYEHUs 10 TUCIUIUINHE JAI0T
npeacTaBieHue o crnenuduke odydeHus no nucuuriuinHe Hacochl M HacocHble
CTAHIIMH.
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OBIIUE BbIBO/JbI

Ha ocHoBaHMM NMpOBEIEHHOW PEIEH3MH MOXXHO CHETaTh 3aKII0YEHHE, YTO
XapakTep, CTPYKTypa U cojJiep:kanue padodeid nmporpaMmbl AUCHUILTHHBI Hacock! u
HacocHble ctanuuu OIIOIT BO nmo nampasnenuto 35.03.11 I'mapomenumopanus,
HampaBlieHHOCTh  [IpoekTupoBaHue,  CTPOUTENBCTBO W OKCIUTyaTanus
THAPOMEITUOPATUBHBIX cucTeM, (KBanuduKkalus BBITYCKHUKA — OakaiaBp),
pa3pabotannas JlentseBoil E.A., K.T.H., JOIEHT COOTBETCTBYET TpPEOOBAHUSIM
®I'OC BO, coBpeMeHHBIM TpeOOBaHUSIM SKOHOMUKH, PbIHKA TPyZa U MO3BOJIUT IIPU
e€ peanu3alyy yCemHo 00ecneynTb OPMUPOBAHUE 3asIBJICHHBIX KOMIIETCHIIUH.

Penenzent: XanoB Haprmup  BnagumupoBuu, mnpodeccop  kadeapsl
rugporexunueckux coopyxenuin PI'bOY BO «PTAY-MCXA wum. KA.
Tumupszesay, -
JIOKTOpP TEXHUYECKUX HAYK 7 ol
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