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AHHOTAIMSA

paboueil nporpaMMbl y4eOHOM TN CHUILIIMHBI
b1.B.22 «HacocHbIe YCTAHOBKH COBPEMEHHBIX CHCTEM BOJOCHAOKEHHSI M BOJIO-
OTBeJIeHUs» /ISl MOAroToBKM O0akanaBpa no Hanpapjennio 08.03.01 -Crpou-
TeJbCTBO, HAMPABJIEHHOCTh «H:KeHepHbIe CHCTEMBbI BOJIOCHAOKEHHUST U BOT00T-
BeJIeHHS»

Llesib 0cBOEHHS AUCHMILITUHBI: O3HAKOMUTHCS C HACOCOM KaK IT'MIpOMAIINHOH,
KOHCTPYKILIMEH U XapaKTepUCTUKAMU HOBEHUIINX THUIIOB HACOCOB M HACOCHBIX YCTAaHO-
BOK, TeOpUei uX paboThI M THAPABIMUYECKUX ITPOIIECCOB MIEpeIaun YHEPT U B arperare;
OIIpEICIICHUEM TapaMeTpOB, HEOOXOJUMBIX MPHU MPOCKTUPOBAHUN HACOCHBIX CTaH-
I1if; CII0COOOB BHIOOPA; YCIOBUSMHU IPUMEHEHHS HACOCOB, X TOCTOMHCTBAMU U He-
JO0CTaTKaMH, BOTIPOCAMU JKCILTyaTalluu

MecTo AUCHMINVIMHBI B y4e0HOM IJIaHe: JUCLUILIMHA BKIIOYEHA B BApUATUB-
HYI0 4acTh Y4€OHOrO IUIaHA IO HAIMpaBJiIEHUIO MOATrOTOBKU CTpOUTENBCTBO, S5 ce-
MECTp.

TpebdoBanus Kk pe3yibTaTaM OCBOEHHS TMCHUILIMHBI: B PE3yJbTaTe OCBOE-
Hust aucuuiinabl Gopmupytores kommereHiuu: [MKoc-3.1; 11Koc-3.2; ITKoc-3.3;
INIKoc-4.1; I1Koc-4.2

KpaTkoe cogep:kanue TUCHMILVIMHBI: KJIacCH(PUKAIUSI U KOHCTPYKIIHS HACO-
coB. O6nacte npuMeHeHus1. CxeMbl HACOCHBIX YCTaHOBOK, TPeOYEMBbIil Harop Hacoca,
Hamop Mo nokaszaHusM npudopos. Hanop Hacoca, popmyna Ditnepa, Teopus nooous
JIOTIaCTHBIX HACOCOB, (hOpMYIIbI 1T0100MsI. XapaKTepUCTUKH Hacoca. Pabora cucremsl
Hacoc-TpyoorpoBoa. KauecTBeHHOE U KOMUYECTBEHHOE perynupoBanue. [lapannens-
Has U mocienoBarenbHas padoTa HacocoB. KaButauus B tonactHbix Hacocax. KaBu-
TAI[MOHHBIE UCIIBITAHUS.

O0mas Tpy10eMKOCTh JUCHHUIIMHBI B T.4. YaChl IPAKTUYECKON OATOTOBKH:
108/3 (uac./3au.ex1.), B TOM unciie 4 yaca mpakTUUecKas Mo roToBKa.

HToroBpliit KOHTPOJb 10 TUCUHUIIMHE — 3a4€T



1. leab ocBOEHMS JUCHUIJIMHBI

Llenpro ocBoeHus aucuUIIMHbl «HacocHble yCTaHOBKM COBPEMEHHBIX CUCTEM
BOJOCHA0XEHUS U BOJIOOTBEAC-HUSI»: SIBISETCS 03HAKOMHUTBCSI C HACOCOM KaK THAPO-
MAIlIMHOW, KOHCTPYKIIMEN M XapaKTEPUCTUKAMU HOBEUILINX THUIIOB HACOCOB M HACOC-
HBIX YCTaHOBOK, T€OpHUEN MX pabOThl U THAPABIMUYECKHUX MPOLIECCOB MEPEayu dHEP-
UM B arperare; omnpejesieHuEeM MapaMeTpoB, HEOOXOIUMBIX MPHU MPOCKTHPOBAHUH
HACOCHBIX CTaHIMI; CIOCOOOB BBIOOPA; YCIOBUSIMU IPUMEHEHUSI HACOCOB, UX JOCTO-
MHCTBAMM U HEIOCTATKaMH, BOIIPOCAMH JKCILTyaTal[uy.

B pe3synbTare n3ydeHus IMCUUIUIMHBI Oy Tyluii OakanaBp JOHKEH ObITh TOAT0-
TOBJICH K IPAKTUYECKON peaIn3aliiy OJy4eHHBIX 3HAHU M, UCII0JIB30BATh UX IIPU IIPO-
€KTHUPOBAHUU U IKCIUTyaTallii HACOCHBIX CTAHLIUU C IPUMEHEHUEM HOBEHUIINX TEXHO-
JIOTUH U OBITH CIIOCOOHBIM K CaMOOOYUCHHIO.

2. MecTO I1MCHUILUIMHBI B y4e0HOM Mpouecce

JucuuminHa «HacocHble YCTAaHOBKM COBPEMEHHBIX CUCTEM BOJOCHAOXKEHUS U
BOJIOOTBEJICHUS» OTHOCHUTCSI BapuaTuBHOM yactu bioka 1 «/{ucuumiuael (MOIyIN)»
yueOHoro miaHa. JucuumninHa «HacocHble YCTaHOBKHM COBPEMEHHBIX CHUCTEM BOJIO-
CHA0KEeHMSI U BOJIOOTBEACHUS» peann3yeTcsi B COOTBETCTBUU ¢ TpeboBanusimu OI'OC,
OIIOIT BO u YuebOHoro rutana mo HampasiieHuto 08.03.01 «CtpoutenbcTBo» MO
HaIpaBJICHHOCTU MOJATOTOBKH «HXKEHEpHbIE CUCTEMbI BOJIOCHA0KEHHS U BOJIOOTBE-
JCHUSD.

[IpeamecTByomuUMH KypcaMu, Ha KOTOPBIX HEMOCPEICTBEHHO 0a3UPYETCs IUC-
nurnHa «HacocHble yCTaHOBKH COBPEMEHHBIX CHCTEM BOJIOCHAOKEHUS U BOJIOOTBE-
IeHus» SABISOTCA «Bpicmmas marematuka», «Pusnka», «MexaHuka >XKUIKOCTH H
raza», « Texunueckast MmexaHuka», «CTpOUTEIbHBIE MATEPUAIIBD).

HMucuuminna «HacocHble YCTaHOBKHM COBPEMEHHBIX CUCTEM BOJIOCHAOKEHUS U
BOJIOOTBEACHUS SABJSETCS OCHOBOIIOJATAIOIIEH JJIs1 M3YyUYECHUS CIECIYIOIIUX JUCLHU-
uH: «OCHOBBI BOJIOCHA0KEHUSI U BOJOOTBEACHUs», «B0103a00pHbBIE COOPYKEHUS,
«IKcrutyatanusi U 1udpoBOd MOHUTOPUHT CUCTEM BOJOCHAOXKEHUS W BOJOOTBEE-
HUs», «JlokambHbIE CUCTEMBI BOJIOCHA0XKEHUS U BOJOOTBeAeHUs Y, «ludpoBoe npo-
E€KTHUPOBAHUE HACOCHBIX CTAHIIUM BOJOCHAOXKEHUS U BOJIOOTBEICHUSY, « ABTOMATH3Aa-
ISl CUCTEM BOJIOCHA0XXEHUS U BOJOOTBENICHUS, «IHHOBAIIMOHHBIE TEXHOJIOTHH TIPH
AKCIUTyaTally B CUCTEMAX BOJIOCHAOKEeHU», «TexHomorndeckas npakTuKa, u moj-
rOTOBKA K C/Ia4€ U cJlaya roCcyJapCTBEHHOTO AK3aMEHa.

OC0OEHHOCTHIO AUCITUIUIMHBI SBISICTCS TOJIy4aTh U 00padaThiBaTh WH(OpMa-
M0 U3 Pa3JIMYHBIX UCTOYHUKOB, UCIIOJIb3YS PA3IMUYHbIE CPEACTBA U METOIbI, HHTEP-
MPETUPOBATH TMOTYYCHHBIC NAHHBIE I (DOPMUPOBAHMS CYXKIACHUN MO MPOQeccuo-
HaJIBHBIM U COITUATBHBIM IPOOJIEMaM, a TAK)KE CTPEMUTHCSI COOTBETCTBOBATh YCTAHOB-
JICHHBIM CTaHJIapTaM WU MPEBOCXOIUTH UX.

Pabouas mporpamma nuctuiinHbel «HacocHble yCTaHOBKHM COBPEMEHHBIX CH-
CTEM BOJIOCHAOXKEHMSI U BOJIOOTBEJCHUS 11 MHBAJIUIOB U JIMIl C OTPaHUYEHHBIMU



BO3MOKHOCTAMHU 3J0POBbBA p3.3pa6aTBIBaCTC}I WHIUBUAYAJIbHO C YUYCTOM 0COOCHHO-
CcTer HCI/IXO(bI/ISI/I‘IGCKOFO Pa3BUTHA, HTHAUBUAYAJIBHBIX BO3MOKHOCTEH M COCTOSIHUS
3A0POBbA TAKHUX O6yan0HlHXCH.

3. [lepeyeHb MIAHUPYEMbIX Pe3yJbTATOB 00y4eHHs MO JMCUUILINHE, COOTHECEH-
HBIX C IIVIAHNPYEMBbIMH Pe3yJbTATAMM 0CBOEHHS 00pa30BaTeIbHOH MPOrpaMMbl

W3ydyenne maHHOW ydeOHOW AWCIMIUIMHBI HANpaBiieHO Ha (QopMupoBaHHE Yy
0Oy4JaronmMxcst KOMIETeHIINH, MpeICTaBIeHHBIX B Tabiuiie 1.

4. CTpyKTYypa " coepkaHne JTUCHUILTUHbI
4.1 Pacnipenesienne TPyA0€MKOCTH IMCIUIIMHBI 10 BUIaM padoT
1o ceMecTpam

O6m1ast TpyI0EMKOCTh TUCIUIUIMHBI cocTaBisieT 3 3a4. €. (108 yacoB), ux pac-
npezesieHre 1o BUAaM paboT ceMecTpaM MPEACTABICHO B TaOuuie 2.



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

Taomuna 1

ITUU JIeITEITHHOCTH TIO
00ecreyeHnIo pecyp-
CaMH ¥ KOHTPOJTIO Kade-
CTBa paboT B obnactu
WH)XEeHEepHOU UH(]pa-

CTPYKTYPBI

METOaMH1 OpPTaHU3aAIIH Pa-
00TBI HHXKEHEpHOH HUH(ppa-

CTPYKTYpPBI

JEKTPOHHBIX JIOKYMEH-
TOB HH(POPMAITIOHHOM
Mozenn 00BEeKTa Kalu-
TaJTbHOTO CTPOUTEIILCTBA

HOCTh B pecypcax, HeoO
XOJIUMBIX JIJISl PEeLICHUS
KOHKPETHOM 3a7]a4M CHU-
CTEM BOJIOCHAOKEHUS U
BOJIOOTBEICHUS

No Kon Copnepxanue ) e B pe3ynbrate u3ydyeHus yueOHONW AMCHUILUIMHBI 00YYaroIUecs JOKHBIL:
KOMIIe- | KOMIIETeHIUH (KU €€

/i 3HaTh YMETh BIIAJICTh
TEHIIUN YaCTH)

1. |IIKoc-3 |Cnocobnocts opranuzo- | [IKoc-3.1 Pa3zpaborka rpagu- | TpeOoBanus HOpMATUB- | OCHOBHBIE KOHCTPYKTHB- | [IPOSKTHPOBATH OCHOB-
BBIBATh IIPOU3BOJICTBO KOB IIPOMU3BOJICTBA PAOOT C HBIX TEXHUYECKHX JIOKY- |HbIE OCOOEHHOCTH CO-  |HbI€ KOHCTPYKTHUBHBIE
paboT Mo CTPOUTENHCTBY | YIETOM HU(PPOBBIX MOAETCH  |MEHTOB K OPraHU3AIMU U | OPY>KEHHH AJIEMEHTHI HHKEHEPHBIX
U PEKOHCTPYKLIUHU CH- TEXHOJIOTUYECKOMY IPO- COOpYKEHHH
CTEM BOJIOCHAOKEHUS U 1eccy MpOU3BOJICTBA BUAA
BOJIOOTBE/ICHUS CTPOUTEINIbHBIX paboT

[TKoc-3.2 Bei6op TexHosnorun | MeToas! U cpeAcTsa mia- | Yurate U aHAJIU3UPO- METOAAaMHU U Mpuoo-

¥ 000pY/IOBaHMSI IS BBITION- | HHPOBAHUS MTOATOTOBH- | BaTh TEXHUYECKYIO JI0- | paMH U3MEPEHHS yPOB-

HEHMsI CTPOUTEIbHBIX PA0OT | TENbHBIX paboOT Ha KyMEHTAIMIO B CTPOU-  |HEH U IiIyOMH BOJIBI,
y4JacTKe MPOU3BOICTBA TEJILCTBE B 00BEME, HE- | CKOPOCTEH TeUCHHUS,
BUJIA CTPOUTEIBHBIX Pa- | 00XOAMMOM JJIS IPOU3- | PAacXO/I0B BOJbI, METEO-
60T BOJICTBA BHJIa CTPOU- POJIOTHYECKUX XapaKTe-

TEJIbHBIX padbOT PUCTUK

[TIKoc-3.3 CocraBnenue miana | OcHoBHBIE cieniann3u- | Pa3pabateiBaTh iansl | PaccunthiBaTh moTped-

MEpONPHUATHIA CTPOUTEIBHOTO | POBAaHHBIE IPOTPAMMHBIE | TOATOTOBUTENIBHBIX Pa- |HOCTh B MAaTepUAIbHBIX

KOHTPOJIS IPOU3BOCTBA CTPO- |CPENCTBA, UCTIONB3yeMbIe |OOT Ha Y9acTKe MPOH3- | M TEXHUYECKHX PECyp-

UTEIbHO-MOHTaXXHBIX pabOT | /UId BEACHUS UCIIOJIHU- BOJICTBA cax,

CHCTEM BOJOCHAOKEHHS U BO- |TEJIBHOM U YYETHOM JOKY- | BH/Ia CTPOUTENBHBIX pa- |HCIIOJIB3YeMbIX IPH

JIOOTBEICHUS MEHTAlLlUU B CTPOUTENb- | 00T IIPOM3BOJICTBE BHJIA
CTBE CTPOUTEIBHBIX PaboT

2. |IIKoc-4 |CnocobeH k opranuza- | [IKoc-4.1 3nanus u Bnanenue |®DopMaTsl NpeACTaBICHUS |ONPEAEsITh MOTPeO- criocobamH ornpesee-

HUS TOTPEOHOCTH B HE-
00XOMMBIX pecypcax
JUIS pellieHus IOCTaB-
JIEHHOM 3aJ]a4M CUCTEM
BOJOCHA0KEHUA U BO-
JOOTBEACHHUS




[TKoc-4.2 YMenue permarth 3a-
Ja4H 110 MIPUMEHEHUIO METO-
JIOB PaOOThI IU(PPOBHIX CH-
cTeM

OCHOBHBIE CIIEIIUAITU3HPO-
BaHHbBIE TPOTPaAaMMHBIE
CPEICTBA, UCIIOJIb3yEeMbIe
JUTSL BEZICHUS UCTIOJTHU-
TEJIbHOM U YYETHOU JTOKY-
MEHTAaILlIUH B CTPOUTEIIb-
CTBE

OdopMIIATh HCIIOTHHU-
TEJILHYIO U YYETHYIO J10-
KyMEHTAIUIO [TOJIr0-
TOBKH y4acTKa IPOU3-
BOJICTBA BH/Ia CTPOU-
TENBHBIX PadbOT

dopmaThel npeacTaBie-
HHUS DJIEKTPOHHBIX J10-
KYMEHTOB HH(OpMaIIH-
OHHOM MOJCITH
00BbeKTa KalmMTaJbHOTO
CTPOUTENBCTBA




OYHAS ®OPMA OBYYEHMUSA

Tabmuma 2
Pacnpeneﬂenne prHOéMKOCTH JUCHHUIIJIMHBI 110 BU/JIaM paﬁoT Imo ceMeCTpam
TpyaoémkocThb
Buna yueOHoii padoThl cemecTp Ne
qac. 5
O0mas TpyA10EMKOCTb TUCHUIUIMHBI IO Y4eOHOMY IIJIaHy 108/4 108/4
1. KonTtakTHasi padora: 30,25/4 30,25/4
AyauTopHasi pagora 30/4 30/4
8 MoMm uuce:
nexyuu (J1) 10 10
npaxmuyeckue 3ansmusi (113) 10/4 10/4
nabopamopnvie pabomwl (JIP) 10 10
KOHMAKMHAsL paboma Ha NPOMedNCymoyHOM KOHMpoJie 0,25 0,25
(KPA)
2. CamocrosiTeabHas padora (CPC) 77,75 77,75
pacuémuo-epaghuuecxas paboma (PI'P) (noocomoska) 20 20
camocmosmenvHoe uzyuenue paz0enos, Camono020mosKa
(npopabomka u nomMopeHue 1eKYUOHH020 Mamepuaia u
mamepuana y4eOHuKo8 u y4eOHvlx nocooutl, n0020moeKa 41,75 41,75
K 1a60pamopHuiM U NPAKMULECKUM 3AHAMUAM, KOLLOKEU-
ymam u m.o.)
Iloocomoska k 3auémy (KOHmMpPO.iv) 9 9
By npomeKyTo4HOro KOHTpOJIS: 3a4€T
4.2 Conep:xxanme TMCIUIIIAHBI
Tabnuna 3
TemaTn4yeckuii NUIaH y4eOHOM IM CIUTIIHMHBI
HaumeHnoBaHue pa3aejioB U TeM TUCIH- SYIMIOPHAAPA 0O Bueaynurop-
. Bcero J n3/C | JIP | IIKP | nas pabora
IUIHH (YKpYTHEHHO) CP
Paznen 1 «BBeaenue u oO1iyie cBeIEHUS O 22 2 2 2 16
HACOCaX HACOCHBIX YCTAHOBKAX)
Paznen 2 «KoHCcTpyKIIMM TOMACTHBIX HACO- 24/2 2 4/2 2 16
COBY»
Paznen 3 «Teopus JTOMACTHBIX HACOCOBY 24,75/4 2 2/2 4 16,75
Pa3nen 4 «XapakTepuCTHKH JIOMACTHBIX 28 4 2 2 20
HACOCOBY
KonrtakTHas paboTa Ha IPOMEKYTOUHOM 0,25 0,25
koHTpose (KPA)
IloaroroBka Kk 3a4ery 9 9
Bcero 3a 5 cemectp 108 10 10/4 10 0,25 77,75
HUToro no AucuuIIuge 108 10 10/4 10 0,25 77,75




Conepsxkanue pa3iejioB JUCHUILIHHbBI

Pa3nen 1. BBenenue u o01me cBeieHHsI 0 HACOCAX HACOCHBIX YCTAHOBKAX

Tema 1.1. [lonsamue o nacoce. Knaccuguxayus nacocos. OQbaacme npumeneHus.
Kpatkuii ucroprueckuii 0030p pa3BUTHs MAIIMHHOTO Bojonoabema. Knaccudukanus
HAaCOCOB M MX MapKupoBKa. /[mHammueckue Hacockl. OO0beMHbIE Hacochl. O0nacTh
MPUMEHEHUSI HACOCOB PA3JIMYHBIX TUIIOB.

Tema 1.2. Ocnosnvie snepeemuueckue napamempsl Hacocog. Ilogada, Hamnop,
noJie3Has U MoTpedsieMast MOIIHOCTb, KOAPUIIUEHT MOJIe3HOTO AercTBus. [Ipubopsl
JUTSL ©'3MEPEHUS ITapaMEeTPOB HACOCA.

Hacocnas ycraHoBKa ¢ MOJIOKUTEIBHOM, OTPULIATENIBHOM BBICOTAMU BCACHIBA-
HUS; 1 CHU(QOHHOTO THMa. ['eoMeTpuUecKre M YHEPrHUYECKHUEe MapaMeTpbl HACOCHBIX
YCTaHOBOK.

Paznen 2. KOHCTPYKINMH JIONACTHBIX HACOCOB

Tema 2.1. [lpunyun pabomsr yenmpobedxcuvlx Hacocos. lleHTpoOexHbie KOH-
COJIbHBIE Hacochl. L{eHTpoOekHbIe HACOCHI ¢ IBYCTOPOHHUM BXOJIOM B paboudee KO-
aeco. lleHTpoOexHble MHOTOCTyNEHUYaThle CEKLHMOHHbIE Hacochl. LleHTpoOekHbIe
MHOT'OCTYII€HYAThI€ HACOChI C TOPU30HTAJIBHBIM  pa3beMoM Kopmyca. LleHTpooex-
Hble (eKaJbHbIE, IECKOBBIE U TPYHTOBBIE Hacockl. [lorpyxHseie LEHTPOOEIKHBIE
MOHOOJIOYHBIE HACOCHI.

Tema 2.2. J[pyeue munwl nacocos. llopiiHeBbie U TUTyHXKEPHBIE HACOCHI. Bono-
KOJIBLIEBBIE BAKYYMHBIE HacoChl. BuxpeBsie Hacockl. [1IHekoBbIE Hacochl. CTpyiiHBIE
Hacochl. ['uapaBnuyeckue Tapanbl. CKBa)KMHHBIE HACOCHI C TPAHCMHUCCHOHHBIM BaJIOM.
CKBa)XMHHBIE HAaCOCBhI C MOTPYXHBIM 3JeKTpojBurarenaeM. LleHTpoOexkHble BEpTH-
KaJIbHbI€ Hacochl. [IpuHIMI pabOThl 1 MaPKUPOBKA OCEBBIX HACOCOB. JlMaroHanbHbIE
HACOCBI.

Paznen 3. Teopus JionacTHBIX HACOCOB

Tema 3.1. Ocnosrnoe ypasHneHnue nacoca. Teopemuyueckuil Hanop.

Kunemarnyeckue napaMeTpbl IBUKEHUS )KUJIKOCTH Yyepe3 pabouue Oprassl Jio-
nacTHoro Hacoca. [lapamienorpaMMbl CKOPOCTEM ISl BXOAA AKUAKOCTH Ha KOJIECO U
JUISL BBIXOZA € KOJIeca.

BHemHue cuibl, IEMCTBYIOLIME HA MACCy JKUAKOCTH, 3aIlOJHSIOIEN MEXIIO-
NacTHbIE KaHaibl pabouyero koseca. YpaBHEHHE Oiiepa. 3aBUCUMOCTh T€OpETHYE-
CKOT'0 Haropa LHeHTPOOEKHOr 0 Kojieca OT yucia jonacteid. BiausiHue yria ycTaHOBKH
JonacTel Ha Harmop HeHTpoOekHoro  kojeca. [lotepu B pabounx opraHax u Kodg-
(UUMEHTHI NOJE3HOTO JEHCTBUS LIEHTPOOEKHOTO HAcoca.

I'eomerpuyeckoe nogodue. Kunemarnueckoe nogodue. JuHamudeckoe mojao-
oue. MoaenupoBaHue KOHCTPYKIIHIA JOMACTHBIX HacocoB. Koadduinent 6p1cTpoxo-
HOCTH JIOIIACTHBIX HACOCOB.

Tema 3.2. Kasumayus 6 nonacmuvix Hacocax. Pu3nyeckasi CyIHOCTD SBJICHUS
KaBuTaluu. [[ppunHbl BOSHUKHOBEHUS KaBuTaln. KaBUTallMOHHBIE XapaKTEPUCTUKHI
HacocoB. Kputnueckue u 10nycTuMble KaBUTAIIMOHHBIE 3anachl. Mepbl 00pbOBI ¢ Mo-
CJIEICTBUSMH KaBUTAIIUU B JIONIACTHBIX HACOCAX.

Pa3znen 4. XapakTepucTHKH JONACTHHIX HACOCOB.
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Tema 4.1. Xapakxmepucmuku nacocos. Coemecmuasn paboma nacoca ¢ mpy6o-
nposodom. Pabouue mouxu

I'paduku 3aBucumocteii Haropa H, momrHocTdH N 1 KIIJI 7 oT momauu Q npu
OIPEJENICHHON YacTOTE BpalllEeHUsI pOTOpa 77 HACOCHOT0 arperara. VcnbiTanue nonact-
HBIX HacocoB. Bunpl xapakTepuctuk Hacoca H-Q.

[Totepu Hamopa B TpyOomnpoBoie. XapaKTepucTHKa TPyOOIpoBoa.

Tema 4.2. Pecynuposanue pabomul Hacocos. PerynupoBaHre N3MEHEHHEM CTe-
IIEHU OTKPBITUSA 3alIOPHOM apMaTypbl Ha HAIOPHOW JIMHUU. PerynupoBanue pexxnma
paboThl HACOCa M3MEHEHUEM YacTOThI BpaleHus: paboudero kojeca. O0TOUKa LIEHTPO-
OeXHBIX Kosiec. PeryiaupoBaHue 3a cueT U3MEHEHUs yrila YCTaHOBKH JionacTed pabo-
Yero KoJieca Hacoca.

[TapannensHas U mocnenoBaTenbHas padoTa HacocoB. [lapamnensHas pabora
HacOCOB C UJACHTUYHBIMU C Pa3IMYHBIMU XapakTepuctukamu. [locnenoBarensbHas pa-
00Ta HacoCOB. XapaKTEPUCTUKHU MOCIEA0BATEILHON pabOThl JBYX HACOCOB.

PaboTa HacocoB Ha ceTh TpyOOIIPOBOI0B. Cxema TpyOOpOBOAHON CETH, COCTO-
AIIEN U3 IBYX TPyOOIIPOBOIOB Pa3IMYHOMN NPOTSHKEHHOCTH, MOJAIOIIUX BOLY B pe3ep-
Byaphbl C pa3JIMYHbIMH OTMETKAMH YPOBHsI BOJbI. CxeMa TpyOOnpoBOAHOM CETH, MoAa-
IOIIeM BOJIy K BOJOPa30OpHBIM ycTpoicTBaM. (Cxema pa3BEeTBICHHON TPyOONpOBO/I-
HOM CEeTH.

4.3 Jleknun/nadopaTopHbie/IPaAKTHYECKHE 3aHATHSA

Tabmuua 4
Conepixkanue JJeKIU MPAKTHYECKHUX 3AHATHI M KOHTPOJIbHbIE MEPONPHUATHSA
Ne Hasnamme pas Ne 1 Ha3BaHMe JeKIUii/ Ja- DopuEpyeMEIc Bujg KOHTPOJIb- Kou-8o
o/ e, TeMbi GopaTOpPHBIX/ MPAKTHYECKHX | | o enmun | MOTO Mepompu- | .
3AaHATHHU ATUA
Pa3znen 1. Beenenue u o0ume cBegeHus o 12
HACOCAX HACOCHBIX YCTAHOBKAX.
Tema 1.1. Ilons- | Jlekus Ne 1. Knaccuduka- IIKoc-3
mue o Hacoce. 1us HacocoB. O06yacTe Mpu- (ITKoc-3.1;
Knaccugpuxayua | meHeHUS. MKoc-3.2: 2
Hacocos. O6- -
J1acmov npumeHe- [TKoc-3.3)
st [TpaxTuueckas padota Ne 1. [MKoc-4 Ompoc /
1 W3ydeHne KOHCTpYKIUN (ITKoc-4.1; TUCKYCCHUS
HACOCOB I10 KaTaJioraM Be- MKoc-4.2) 2
IYIUX OTEUYECTBEHHBIX U
MHUPOBBIX TPOU3BOJUTENEH
JlaGopatophas pabota Ne 1. [IKoc-4 3amura 1a60-
KoncTpykuuu neHtpoodex- (ITKoc-4.1; paTopHO pa- 2
HBIX HAaCOCOB. MKoc-4.2) OOTHI.
Tema 1.2. Ocnos- | Jlekiusa Ne 2. [TapameTpsl IIKoc-3
, Hble SHepeemuye- | HaCOCOB. (ITKoc-3.1;
CKue napamempul IKoc-3.2: 2
HAcoCo8.
ITKoc-3.3)
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Ne u Ha3BaHue JeKmui/ Ja-

Bujx KoHTpPOJIB-

Ne HaszBanmue pa3- dopMupyemMble Koa-Bo
GOpaTOPHBIX/ MPAKTHYECKUX HOr0 MeponpH-
n/m aeJjia, TeMbI B KOMIETCHIINH T qacoB
ITpaxTnueckas padota Ne 2. TIKoc-4 Pemienne 3a-
Ornpenenenue pexuma pa- (ITKoc-4.1; a4y
OOTBHI HACOCHBIX YCTaHOBOK MKoc-4.2) 5
C TIOJIOKUTEIHHOU BBICOTOM
BCcachiBaHUsI, BrIonHEHHE
YHICJIOBOTO MTPUMEpa.
JlaGopaTopnas pabora Ne 2. I[MIKoc-4 3amura 1a60-
KoHncTpykuuu nentpoodex- (ITKoc-4.1; paTopHOi pa- 2
HBIX HAaCOCOB. MKoc-4.2) OOTHI.
Pa3znen 2. KoHCTpyKUMU JIOMACTHBIX HACOCOB 12/4
Tema 2.1. Ilpun- | Jlekuus Ne 3. IIpuniun pa- IIKoc-3
yun pabomwl yen- | OOTHI IEHTPOOCIKHBIX HACO- (IKoc-3.1;
MpoOENCHBIX COB MKoc-3.2" 2
HACOCO8. Koc-3 3)’
[TpakTraeckast padborta Ne 3 IIKoc-4 TectupoBanue
Omnpenenenue pexxuma pa- (ITKoc-4.1;
O0TBHI HACOCHBIX YCTAaHOBOK MKoc-4.2)
C OTPHUIIATEIILHOMN BBICOTOM '
3 BCAChIBAHUS, a TAKXKE CHU- 2/2
(dboHHOI HACOCHOM ycTa-
HOBKH.
BrlmmotHeHME YHCTIOBOTO
npumepa.
JlaGopatopHas pabota Ne 3. [IKoc-4 3amura 1a60-
HcnpiTanue BcachIBaroIEn (ITKoc-4.1; paTopHO pa- 5
JTUHUH [IEHTPOOEKHOTO MKoc-4.2) OOTHI.
Hacoca.
Tema 2.2. Jlexnust Ne 4. CkBa)KUHHbBIE IIKoc-3
lpyaue munwi Hacochkl. KpymHbie HacoChl (ITKoc-3.1;
HACOCO8. [Koc-3.2: 2
ITKoc-3.3)
[TpakTuueckas padota Ne 4. [MKoc-4 Ompoc /
Onpenenenue peKuMa pa- (ITKoc-4.1; TTUCKYCCHUS,
4 00ThI cu()OHHON HACOCHOM MKoc-4.2) TectupoBanue 212
YCTaHOBKH.
BrinosHeHnE 4MCI0BOTO
npumMepa.
JlaGopaTtopnas pabota Ne 4. [MKoc-4 3amura 1a60-
W3y4eHne KuHeMaTHKa 1o- (IIKoc-4.1; paTopHOi pa- 5
TOKa B paboueM KoJjiece MKoc-4.2) OOTHI.
IEHTPOOEIKHOTO HAacoca. ]
Pa3nes 3. Teopus JIomacTHBIX HACOCOB 12
Tema 3.1. Ocnos- | Jlekuus Ne 5. OcHOBHOE [MIKoc-3
; Hoe YypaeHeHUe ypaBHEHHE HACOCA. (ITKoc-3.1; )
Hnacoca. Teope- .
muyecKkuil Hgnop. 11:[[11222-25)
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Ne u Ha3BaHue JeKmui/ Ja-

Bujx KoHTpPOJIB-

Ne HaszBanmue pa3- dopMupyemMble Koa-Bo
o/ e, TeMb1 6opaTOpPHBIX/ MPAKTHYECKHX | o renmun | NOTO Mepompu- | =
3aHATHHU ATUA
[TpaxTrueckas padota Ne 5. I[MIKoc-4 Ompoc /
Onpenenenue napaMmeTpoB (ITKoc-4.1; JICKYCCHS;
Hacoca IpU U3MEHEHUU Ya- MKoc-4.2) TectupoBanue
CTOTHI BpallleHUs Basa
Hacoca. [lepecuer ucxon- 2
HBIX XapaKTEPUCTHK HA HO-
BYIO 4aCTOTY BpalllCHUSI.
BelntosniHEHNE YHUCII0BOTO
npumMepa.
JlaboparopHuas pabota Ne 5. [MKoc-4 3amuTa nado-
HcnpiTanue eHTpoOe HBIX (ITKoc-4.1; paTopHOi pa- 2
HAaCOCOB. MMKoc-4.2) OOTBHI.
Tema 3.2. Jlexuusa Ne 6. KaButanus B IIKoc-3
Kasumayus 6 10- | TONaCTHBIX HACOCAX. (IIKoc-3.1;
NACMHbBIX HACO- IKoc-3.2: 2
cax.
ITKoc-3.3)
[TpakTuaeckast padorta Ne 6. MKoc-4 Ompoc /
Omnpenenenre KaBUTallMOH- (ITKoc-4.1; TUCKYCCHUS,
6 HBIX XapaKTEPUCTHK HACOCA. MMKoc-4.2) TectupoBanue
Kputnueckue u gomycru- 2
MbI€ KaBUTAIIMOHHBIE 3a-
nacel. BeimosaHeHue yucio-
BOTO IIPHMeEpA.
JlaGopatopHas pabora Ne 6. [IKoc-4 3amura s1a60-
[TapaienpHas 1 ocieno- (ITKoc-4.1; paTopHO pa- 2
BaTeNbHas paboTa HaCOCOB. MKoc-4.2) OOTBHI.
Pa3nesn 4. XapakTepucTHKH JIONACTHBIX 12
HACOCOB.
Tema 4.1. Xapax- | Jlexus Ne 7. Xapaktepu- ITKoc-3
mepucmuxu CTHKH HaCOCOB. (ITKoc-3.1;
HACOCO8. MKoc-3.2" 2
Coemecmuas pa- '
boma nacoca ¢ [TKoc-3.3)
mpy6onposodom. [TpakTuueckas padota Ne 7. [MKoc-4 Ompoc /
Pabouue mouxy | OTNPEIETEHHE NapaMETPOB (IIKoc-4.1; JMCKYCCHS
7 HaCOCHOM YCTaHOBKH IIpH MKoc-4.2)
napaieIbHOM U TOCIIe0- 2
BaTEeIILHOM COCIMHEHUHT
HacocoB. BeinosHenune yuc-
JIOBOTO MIPHMeEpa.
JlaGopatophas pabota Ne 7. [IKoc-4 3amura 1a60-
[TapannensHas 1 mocieno- (ITKoc-4.1; paTopHOi pa- 2
BaTeNbHas paboTa HaCOCOB. MMKoc-4.2) OOTBHI.
Tema 4.2. Jlekuus Ne 8. PerynupoBa- IIKoc-3
Pezynuposanue HUe paboThl HACOCOB. (ITKoc-3.1;
8 | pabomui nacocos. MKoc-3.2" 2
ITKoc-3.3)
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Ne m Ha3zBaHme Jexnmii/ Ja- Bujg KoOHTpOJIB-
Ne HaszBanmue pa3- dopMupyemMble Koa-Bo
GopaTOPHBIX/ MPAKTHYECKHX HOT'0 MepoTpH-
n/m aeJjia, TeMbI o KOMIETCHIINH qacoB
3aHATHHU ATUA
[TpaxTuueckas padota Ne 8. TIKoc-4 Omnpoc /
OHpGIIeHveHI/Ie napameTpoB (ITKoc-4.1; TI[I/ICKyCCI/Iﬁ;
HAaCOCHOW YCTAHOBKHU MPH €CTUPOBaHUE
y P [TKoc-4.2) p
Ka4eCTBEHHOM M KOJINYe- 5
CTBEHHOM CITOCO0E peryIu-
poBaHus. BelnonHenue unc-
JIOBOTO TpuMepa. (KOH-
TpoJIbHAsE paboTa)
JlaGopaTopnas pabota Ne 8. I[MIKoc-4 3amuTa 1a60-
KaBurarus B 10macTHbIX (ITKoc-4.1; gaTopHoﬁ pa- 2
Hacocax. OTBI.
[TKoc-4.2)
Tabmuma 5
Hepequb BOIIPOCOB VIS CAMOCTOATEC/ILHOI'O U3YYCHUA JUCIIUILINHDBI
Ne Hasanue pazgena, | I[lepedyeHb paccMaTpuBaeMbIX BOIIPOCOB /IS CAMOCTOSITEIbHOTO
n/n TeMBbI H3Yy4YeHus

1. BBenenue u o01ue cBeiecHHS 0 HACOCAX HACOCHBIX YCTAaHOBKaX.

1 Tema 1.1. llonamue o | - Tlonstusa: "Hacoc", "HacocHbIM arperar", "HacocHas yCTaHOBKA',
Hacoce. Knaccughuxa- | "HacocHas cTaHuus".
yus nacocos. O6- - Knaccugukanys HacocoB U BOAONOABEMHBIX MALIMH IO Pa3lIn4YHbIM
J1acmv NPUMeHeHUs. NpHU3HaKaM, MapkupoBKa. OO0IacTH MPUMEHEHUs] HACOCOB PasiIMYHBIX
THIIOB.
(Peanuzyemvie komnemenyuu [1Koc-3 (uHouxamop oocmudiceHus: Kom-
nemenyuu [1Koc-3.1; I1Koc-3.2, I[1Koc-3.3)
2 | Tema 1.2. Ocnognvie | - OCHOBHBIE PHEPreTHYECKUE MTapaMeTphbl Hacoca: 1ojiaya, Harlop, Io-

JHepzcemudecKkue na-
pamempuvl HACOCO8.

Je3Has U moTpedisieMas MOIIHOCTH, KO3(QHUIMEHT MOJE3HOro Aei-
CTBUSL.

- CxeMbl HACOCHBIX YCTaHOBOK. | eofie3nyeckast BbICOTa OAbEMA, T€O-
METPUYECKHE BBICOTHI BCaChlBaHUs M HarHeTanus. [Ipubops! m1is n3zme-
pEHUSI JTaBJICHUSL.

(Peanuzyemvie komnemenyuu [1Koc-3 (unouxamop oocmudiceHus: Kom-

nemenyuu [TKoc-3.1; ITIKoc-3.2, I[IKoc-3.3)

2. KoHCTpYKIIMM J10IACTHBIX HACOCOB

3

Tema 2.1. Ilpunyun
pabomul yeumpo-
OEHCHBIX HACOCO8.

- LlenTpoGexHbIe KOHCONBHBIE HACOCHL: 00JacTh HPUMEHEHHs], KOH-
CTPYKIIMS, JOCTOMHCTBA U HEJIOCTATKH, MapKUPOBKA

- lleHTpOOEXKHBIC HACOCHI C BYCTOPOHHUM BXOJIOM B pabouee KOJIeco:
00J1acTh MPUMEHEHHSI, KOHCTPYKIIUS, TOCTOMHCTBA M HEIOCTATKH, Map-
KHPOBKa.

- LleHTpoOe)KHBIE MHOTOCTYIIEHYAThIE CEKIHOHHBIE HACOCHI: 00JIacTh
MPUMEHEHUS], KOHCTPYKIIUS, TIOCTOMHCTBA M HEIOCTATKU, MAPKUPOBKA.
(Peanusyemvie xomnemenyuu IIKoc-3 (unouxamop oOocmudiceHus
xomnemenyuu I1Koc-3.1; I[1Koc-3.2, I[1Koc-3.3) I[I1Koc-4 (unouxamop
oocmudcenusi komnemenyuu [1Koc-4.1, [1Koc-4.1)))

Tema 2.2. [lpyeue
MUNbL HACOCOB.

CKBa)XHHHBIE HACOCHI C TPAaHCMHUCCUOHHBIM BaJIOM H C I10-
I'PYKHBIM J3JICKTPOJABUTATCIICM! 00J1aCTh IMPUMCHCHUS, KOH-
CTPYKOHMA, HOCTOMHCTBA M HCAOCTATKH, MAPKHPOBKA
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n/n

Ha3Banue pa3aeJia,
TEMBbI

Ilepeyens paccMaTprBaeMbIX BOIPOCOB /I CAMOCTOSITEJILHOTO
H3yYeHHUS

- llenTpoOekHbIe BEpTUKAIbHBIE HACOCHI: 00JIACTh MPUME-
HEHUs, KOHCTPYKIIUS, TOCTOMHCTBA U HEJAOCTATKH, MapKH-
pOBKa

- OceBble HACOCHI C JKECTKO3aKPEIUJICHHBIMH U TOBOPOT-
HBIMHM JIONACTSIMU: 00JIaCTh MPUMEHEHUS, KOHCTPYKIIHS,

JOCTOUMHCTBA U HEAOCTATKHN

(Peanusyemvie xomnemenyuu IIKoc-3 (unouxamop oOocmudicenus
komnemenyuu I[1Koc-3.1; I[1Koc-3.2, I[IKoc-3.3) I[IKoc-4 (unouxamop
oocmudcenusi komnemenyuu [1Koc-4.1, [1Koc-4.1)))

3. Teopusi JIONACTHBIX HACO

COB

5 | Tema 3.1. Ocnognoe | -IlpuHnun necTBHS HEHTPOOEKHBIX HACOCOB. TeUeHHE KUIKOCTU B Ka-
VpasHeHue Hacoca. Hanax pabodero kKojeca mpyu 6ECKOHEYHOM U KOHEYHOM YHCIIE JIOTIACTEH.
Teopemuueckuti - [InaHbl CKOpOCTEN NBUKEHUS KUIKOCTH IIPY BXOZE Ha JIONTACTH U IIPH
Hanop. BBIXOJIe U3 pabouero Kosieca Mpu OECKOHEYHOM U KOHEYHOM YHCIIE JIO-

IIaCTEN.

- OcHOBHOE ypaBHEHHE IIEHTPOOEKHOro Hacoca (ypaBHEHHE Dinepa).
BrBog popmynsl Teoperndeckoro Hanopa HT  pabouero xoneca c
0ECKOHEYHO OOJIBIIIMM YKCIIOM JIOTIACTEH.

(Peanuzyemvie komnemenyuu I[1Koc-3 (unouxkamop docmudiceHus Kom-
nemenyuu I1Koc-3.1; ITIKoc-3.2, I[TKoc-3.3)

6 | Tema 3.2. Kasuma- - KaBuTanus B JONACTHBIX HACOCAX: IOHATHE, NPUYMHBI BO3HUKHOBE-
Yus 8 10NACMHbBIX HUS, BO3JICHCTBIE Ha JeTalu U paboTy Hacoca. KaButamonHas 3po3usi.
HACoCax. Mepbl  GOpBOBI C MOCIEACTBUAMHI KaBHTALMK B JIOMIACTHBIX HACOCAX.

KaBuTanmonnslii 3amnac.
(Peanuzyemvie komnemenyuu I[1Koc-3 (unouxkamop docmudsiceHus Kom-
nemenyuu ITKoc-3.1; ITKoc-3.2, ITKoc-3.3)

4. XapaKTepUCTHKH JIONACTHBIX HACOCOB.

7 | Tema 4.1. Xapakme- | - XapaKTE€pUCTHKH JIOIACTHBIX HACOCOB: BUJIbI 1 OCOOEHHOCTH XapaKTe-
PUCTUKU HACOCO8. PHCTHK HEHTPOOEKHBIX U OCEBBIX HACOCOB. - 3aBUCHMOCTh XapaKTepH-
Cosmecmuas pa- CTUK HAacocoB OT ObICTpoXoAHOCTH. Pabovast obnmacTh Ha XapakTepu-
boma Hacoca ¢ mpy- | CTHKe Hacoca. Y CJIOBHSI ITyCKa JIOTIACTHBIX HACOCOB
bonposodom. Pabo- | - Cosmecmnasn paboma nacoca ¢ mpybonpoeooom. Xapaxmepucmuxa
Yye moyku mpybonposooa Hmp - Q. Pabouas mouka.

(Peanuzyemvie komnemenyuu [1Koc-3 (unouxamop oocmudiceHus: Kom-
nemenyuu I1Koc-3.1; I1Koc-3.2, IIKoc-3.3) I[IKoc-4 (unouxamop oo-
cmuodicenust komnemenyuu I1Koc-4.1, [IKoc-4.1))

8 | Tema 4.2. Pecynupo- | CriocoObI perympoBaHus pabOThI JIOMACTHBIX HACOCOB. [IpenMyiiecTBa

saHue pa6ombl Haco-
CO86.

Y HEJIOCTATKH PA3IMYHBIX CIIOCOOOB PETYIUPOBAHUSL.

- INapannensHas paboTa JIOMACTHBIX HACOCOB C OJMHAKOBBIMH HATIOp-
HBIMU XapaKTEPUCTHKAMH: CXeMa COSTHHEHUSI, YCIOBHS TTPUMEHEHHS,
MOCTPOEHHE CyMMapHOM HallOPHOM XapakTepucTuku. Onpezaenenue 00-
1iei paboyei ToukH 1 pabovnX TOYEK KaXKJJ0Tro Hacoca.

- [TocnenoBarenpHas paboTa JIOMACTHBIX HACOCOB: CXEMa COCTUHCHUS,
YCIIOBUSI TIPUMEHEHUSI, TOCTPOCHHE CyMMapHOI HAIOPHOH XapaKTepH-
CTHUKH.

(Peanuzyemvie komnemenyuu [I1Koc-4 (unouxamop oocmudicenusi Kom-
nemenyuu [1Koc-4.1, [1Koc-4.1))
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5. O0pa3oBaTte/ibHbIEe TEXHOJIOTUH

Tabmuma 6
IlpuMeHeHre AKTUBHBIX U HHTEPAKTHBHBIX 00Pa30BaTeJIbHbIX TEXHOJIOTHI
e HanmMeHoBaHMe HCIO/Ib3YeMbIX AKTUBHBIX H
n/-n Tema u popma 3anaTus HHTEPAKTUBHBIX 06pa3(iBaTeJH;HbIX TEXHO-
JIOTHH
1 | BBenenue, oOuue cBeneHus o JI | Meton npe3eHTanuu JICKIIMOHHOTO MaTepuana
HAacocax, HACOCHBIX YCTAaHOBKAX U
HACOCHBIX CTaHIIMAX
2 Omnpenenenue pexxuma padoThI [13 | I'pynmnoBoe o6Ccy)aeHne, TUCKyCCus
HAaCOCHBIX YCTAaHOBOK C MOJIOKH-
TEJIBbHOM BBEICOTOI BCACHLIBAHHS,
3 CkBaxkxuHHBIC HacOoChl. KpyrHbie Meroa npe3eHTaIuu JEKIIMOHHOTO MaTepHalia
HACOCHI
4 XapaKTepUCTUKH JIOMIACTHBIX HACO- [TpobneMHuas nexmms
COB M TPYyOOITpOBO/Ia
5 OmnpeneneHne KaBUTAIMOHHBIX I13 | I'pynnoBoe o6cykaeHue, TUCKycCUs
XapakTepUCTUK Hacoca. Kputuue-
CKHE U JIONyCTUMbIC KaBUTAIlMOH-
HEBIC 3a1achel. BeIimmomenne dnciio-
BOT'O IIpUMepa.
6 PerynupoBanue pabotel HacocoB. | JI | Meroa npe3eHTaluu JEKIIMOHHOTO MaTepuana

6. TeKle_[l/Iﬁ KOHTPOJIb YCIIEBACMOCTH M IPOMEKYTOYHAA aTTECTAllUA 110 HTO-
raM OCBOCHHUHA JUCHUIIINHDBI

HOT'O HacoCa OT pCKruMa €10 SKCILTyaTaluu.

6.1. TunoBble KOHTPOJIbHBIE 32/IAaHUA WJIN UHbIE MATEPUAJIbI, HEO0X0AUMBbIE

JJIS1 OIleHKM 3HAHM, YMEHHH ¥ HABBIKOB U (MJIM) ONBITA AeSATeJIbHOCTH

1) Ilpumepnas memamuka 1a60pamopHsviX padom

JlabopaTtopHas pabota Nel. MccnenoBanne xapakTepuCTHK IIEHTPOOEKHOTO Hacoca
MIPY PA3JIMYHBIX PEKUMaX PabOTHI

[ens paGoThI: U3YyYUTh 3aBUCUMOCTH OCHOBHBIX ITAPaMETPOB pabOTHI IIEHTPOOEHK-

Copeprxanue pabOThI:
OmnpeneneHre OCHOBHBIX XapaKTEPUCTUK HACOCA MPHU PA3INIHBIX MOJOKESHHIX

3aJIBUKKHA

W3mepenne Hanopa, oga4d 1 MOIIHOCTH

ITocTpoeHne HanOPHOM XapaKTEPUCTUKH

Ananu3 BiusHus pexxuma padbotsl Ha KIII yctanoBKH

Jlaboparopnas padota Ne2. NccnenoBanre KaBUTAIMOHHBIX SIBICHUNA B HACOCHOM

YCTaHOBKE

[{eas paGoThI: M3yYNTh KaBUTAITMOHHBIC MTPOIIECCHI B IIEHTPOOSKHOM HACOCE U OTIpe-
JIEUTH TPeebHBIC TapaMeTphl PabOTHI.
Coneprxanue pabOThI:

e OrmpeseneHne BaKyyMMETPUUECKON BBICOTHI TIPH PA3HBIX PEKUMAX
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e [locTpoeHre KaBUTALIMOHHBIX XapaKTEPUCTHK
e lccnenoBanue BAMSHUS BHICOTHI BCaChIBaHUS Ha paboOTy Hacoca
e OreHka AOMyCTUMBIX PEKUMOB IKCILTyaTaI[lH
JlaGoparopHas padoTa Ne3. DkcrniepuMeHTaIbHOE UCCIE0BAHUE MApATIJIEIBbHOMN pa-
00TBI HACOCOB
[{enb paboOThI: U3YYUTh OCOOEHHOCTH COBMECTHOM pabOTHI IBYX HACOCOB MIPH Mapall-
JICTbHOM MOAKIIOYEHUH.
Conepxanue pabOThI:
e (COopka cxembl MapaieIbHOTO COeTMHEHNUS
e OrmpezeneHre CyMMapHOW XapaKTepUCTUKN YCTAHOBKHU
e l3mMepenue nmapameTpoB pabOThI KaXI0TO Hacoca
e Orenka 3p(eKTUBHOCTH MapalIeIbHON pabOThI
JlaGoparopHas padota Ned4. MccnenoBaHue BIUSHUSA T€OMETPUN TPyOOIIPOBOAA Ha
paboTy HACOCHOM YCTaHOBKHU
[{enb pabOThL: U3YUUThH BIUSHUE XapaKTEPUCTUK TPYOONPOBO/Ia Ha MapaMeTphl pa-
OOTBI HACOCHOH YCTaHOBKH.
Copeprxanue pabOThI:
e l3MepeHue nmoTepb HAMopa B Pa3IMYHBIX ydacTKax
e [locTtpoeHue xapakTepuCTUKH TPYOOIPOBOIa
e OmnpeneneHue oNTUMAaJIbLHON MT01aYM Hacoca
e Pacyer He0OX0IUMOrO Haropa
JlaGoparopHas pabota Ne5. DHepreTuuecKkrue UCTIHITAHUS HACOCHON YCTaHOBKHU
Llenb paboThI: OMpeaenuTh YHEPreTHUECKHUE TTOKa3aTenn paboThl HACOCHOH yCTa-
HOBKH.
Copeprxanue pabOThI:
e lI3Mmepenue noTpeOasieMOil MOITHOCTH
e Pacuer KII/] yctaHOBKH
e OmnpenereHne NOTepb SJHEPTUN
e OreHKa 3KOHOMUYECKOU 3(PPEeKTUBHOCTH PabOTHI
Kaxxnas pabora 1015KHA BKIIIOYATh!
e [loaroroBky o00Opy0BaHUS U U3MEPUTEIHHBIX TPHUOOPOB
[IpoBenenue 3KkCIepUMEHTOB ¢ (PUKcalMel pe3yIbTaToB
O6paboTKy MOJIyYEHHBIX TaHHBIX
[TocTpoenue rpadukoB U AUarpamm
®opMyIUPOBKY BHIBOJIOB HA OCHOBE MOJIYYEHHBIX PE3YJIbTaTOB

2. IIpumepvt mecmog 0151 meKyue2o U nPOMeNHCymouHo20 KORmMpOoasa 3HAHUL
ooyuarwwuxca:

Pa3nen 1. BBenenne u o01me cBeJIeHUsI 0 HACOCAX, HACOCHBIX YCTAHOBKAX.
1. 'uapaBauyecKMMU MallliHAMHU Ha3bIBAOT
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a) MalIuHbI, BRIPAOATHIBAIOLINE SHEPTUIO U COOOIAIONINE €€ KUAKOCTH;

0) MallMHBI, KOTOPBIE COOOLIAIOT MPOXOASIIEH Yepe3 HUX KUJKOCTH MEXaHH4e-
CKYIO SHEPTHUIO, IMOO MOIYYaroT OT KUJIKOCTH YacTh YHEPTUU U MepearoT ee pado-
YUM OpraHam;

B) MaIINHBI, CIOCOOHBIE pabOTaTh TOJIBKO MPU UX MOJTHOM MOTPYKEHUU B KUJ-
KOCTb C COOOIICHHEM UM MEXaHUYECKOW SHEPTHH MPUBO/IA;

I') MalllMHBI, COSAUHSIONINECS MEXKIy CO00M CUCTEMOM TpyOOIpPOBOIOB, MO KO-
TOPBIM ABMKETCS paboyast )KUIKOCTb, OTJIAI0IIAst SHEPTHIO.

2. BriOpaTh npaBUIbHBINA OTBET, K 00BEMHBIM HACOCAM OTHOCST CJICTYIOIINE
HACOCBL:

a)- OCEBBIC;

0) - pOTOpHBIE;

B)- CTPYWHBIE;

r)- BUOpaIIMOHHbIE

3- BeiOpaTh npaBUiIbHBINA OTBET, HACOCHBIN arperar 3To:

a)- Hacoc u nBurarens;

0)- Hacoc, nBuratenp u yCTpOHCTBO JUIsl IEPEAAYU MOLTHOCTHU OT ABUTATENS K
HacoCy

B)- Hacoc, BcachIBaromuii 1 HaMOPHBIA TPYOOIIPOBOBI U apMaTYyphl HA HUX;

r)- Hacoc, BcaceiBaromuii 1 HaopHbIA TPyOOIIPOBO/IBI;

4- BriOpaTh NpaBUIbHBIA OTBET - FTEOMETPUUYECKON BHICOTOM BCACBHIBAHUS BEPTHU-
KQJIbHBIX LIEHTPOOEKHBIX HACOCOB HA3bIBAIOT:

a). PacctosiHMe 110 BepTUKaAIU OT YPOBHS BOJIbI B ICTOYHUKE (HMKHUHN Obed) 10
OCH JIOTIacTeH pabodero Kojeca;

0). Paccrosinue o BepTUKaIM OT YPOBHS BOJBI B UCTOYHHKE (HIDKHHM Obed) 110
BXOJIHOM TaTpyOKe Hacoca;

B) Paccrosinue mo BepTUKaIK OT YPOBHS BOJIbI B UCTOYHUKE (HIKHUI Obed) 110
OCH HaIropHOTO narpyoxa.

5. Kakoe nmaBiieHre 0OBIYHO MOKa3bIBACT MAaHOMETP?
a) abCOJIFOTHOE:

0) armocdepHoe:

B) M30BITOYHOE;

I') JaBJI€HUE BaKyyMma.

6. Kakoe naBiieHre OOBIYHO MOKa3bIBAET MAaHOMETP?
a) abCOJTFOTHOE;

0) n30BITOUHOE;

B) aTMOC(epHOE;

I') IaBJICHUE BaKyyMa.

7. YKaXuTe Ha PUCYHKE N'€OMETPUUYECKYIO BBICOTY BCACBIBAHMS
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a) 1;
0) 2;
B) 3;
r) 4.

9. Ykaxkute Ha pUCYHKE BCAChIBAIOLIUN TPYyOOIPOBOA

a) 3+4;
0) 1;
B) 1+2;
r) 2.

10. YkaxxuTe Ha pUCYHKE HAIIOPHBIN TPYOOTIPOBO/T

a) 2+3;
0) 3+4;
B) 1+2;
r) 1+4.

Paznen 2. KoOHCTPYKIMH JIONACTHBIX HACOCOB
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1. BoiOpaTh npaBUIbHBINA OTBET, OCEBBIE HATPY3KU B EHTPOOEKHBIX KOHCOIb-
HBIX HAacOCaX, BOZHUKAIOT:

a)- B pe3yJIbTaTe JaBJICHM )KUIKOCTH Ha BaJl HACOCa,

0)- B pe3ynbTaTe JaBJICHUS KUIKOCTU Ha KOpITyca HAacoca;

B)- B p€3yJIbTATE aBJICHUS KUJIKOCTH Ha HAPYXKHbIE CTOPOHBI IUCKOB paboyvero
KoJeca,

r)

N3-3a4 Pa3HOCTHU OABJICHHA ) XUAKOCTH IIPH BXOAC U BBIXOJAC U3 HACOCA,

2. BoiOpate npaBuiIbHBIN OTBET, [IpenmyIiecTBa IEHTPOOEKHBIX HACOCOB C
JIBYCTOPOHHUM BXOJIOM;

a)- bonpmioii Hamop

0)- BepTukasibHbIN pa3beM KOpITyca,

B)-IIpocToTa KOHCTpYKLIMH,

r)- ['opr30HTaNbHBIN pa3beM KopIryca.

3. BeiOpaTh nmpaBUIBHBINA OTBET, KaKas IeTalb IEHTPOOSIKHOTO Hacoca M03BO-
JSIET MpeoOpa3oBaTh KHHETHUECKYIO SHEPTHIO TIOTOKA B TIOTEHITHAIBHYIO?

a)-BaJl HacoCa;

0)-pabouee KOJIeCo Hacoca;

B)-KOpITyC Hacoca;

T')-3JIEKTPOJIBUTaTEh

4. OceBble HACOCHI, B KOTOPBIX MOJOXKEHHE JIomacTeld pabodero Koieca He u3Me-
HSCTCS-HA3bIBACTCS

a) CTallMOHAPHO-JIOMACTHBIM:

0) HEMOBOPOTHO-JIOMACTHBIM:

B) ECTKOJIOMACTHBIM,;

I') )K€CTKOBHHTOBBIM.

5. BoiOpath nmpaBUIIbHBIN OTBET, K JMHAMHUYECKUM HACOCAM OTHOCST CJIEIYIO-
1€ HACOCHI

a)- TIOPIIIHEBHIC;

0)- pOTOpHBIE;

B)- BUXPEBBIE;

I')- KpbUIbYaThIe

Pazgean 3. Teopusi 10nacTHBIX HACOCOB

1.. BeiOpath npaBUIIbHBIN OTBET, MIPU YBEJIMUEHUHU pacxoja Hacoca yBeIMYMBa-
eTcsl:

a)-U1, cpenHsst OKpy>KHasi CKOPOCTh BXOJHBIX KPOMOK JIONIACTEN

0)-Vom, MepuaranHas (paauanbHasi) COCTaBIISIONIAst a0COMIOTHOM CKOPOCTH TIO-
TOKa Ha BBIXOJIE U3 pabodero koieca

B)-W; OoTHOCHTENBHAS CKOPOCTH MOTOKA Ha BBIXOJE U3 pabOdvero Koyeca

r)-Uy, OKpyXHasi CKOPOCTb MTOTOKA Ha BRIXOE U3 pabovero Koyeca.
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2. Boibpatp npaBuiibHBIN OTBET - CtaTnueckuit Hamop He, 370!

a) pa3HOCTb F€OMETPUUECKOM BBICOTHI H; M Mbe30MeTpHUECKO BBICOTHI B KO-
HEYHOM CEUEHUU TPyOOnpoBOa;

0) cyMMa reoMeTpuuecKoi BeICOTh H; M Mbe30MeTpruecKoi BBICOThI B KOHEY-
HOM CEYEHHH TPYOOINpOBOJa;

B) CyMMa IIb€30METPUYECKUX BBICOT B HAYAJIbHOM U KOHEYHOM CEYEHUU TpyOo-
IPOBOJIA;

') pa3HOCTb CKOPOCTHBIX BBICOT MEXAY KOHEUYHBIM U HaYaJIbHbIM CEUYECHUSAMH.

3. Ecnu 1aBiieHHEe HUYKE OTHOCUTEIBHOTO HYJIS, TO €r0 Ha3bIBAIOT:
a) aOCOIOTHBIM;

0) atMocepHbIM;

B) U30BITOYHBIM;

I') JaBJICHUE BaKyyma

4. BeiOpaTh paBuiIbHBIN OTBET, kKodhduineHT noiesnoro aevicreus (KI1/I) ot-
HOIIICHHE:

a)- MOTPeOIIEMOI MOIITHOCTH K TIOJIE3HOM;

0)- MaKCUMaJIbHOW MOIITHOCTH K IOJIE3HOM;

B)- MOJIE3HON MOIIIHOCTH K MOTPEOIsIeMOii;

T')- TTOJIE3HOW MOITHOCTH K TIOTEPH DIICKTPOIHEPTHUH.

5. B xakux eguHunax u3mMepsercs naBieHue B cucreme usmepenus CHU?
a) B acKaJsix;

0) B KOYJISIX;

B) B 0Oapax;

T') B CTOKCaX.

Paznen 4. XapakTepucTHKH JONACTHHIX HACOCOB.

1. BoiGpats npaBuiibHbIN 0TBET- KprBas moTpeOHOro Hamopa oTpaxaet:

a) 3aBUCUMOCTD MTOTEPb SHEPTUU OT JIABJICHUS B TPYOOIIPOBO/IE:

0) 3aBUCUMOCTh COTIPOTUBJICHUS TPYOOIPOBOIA OT €r0 MPOITYCKHON CIIOCOOHO-
CTH:

B) 3aBUCHMOCTbH MOTPEOHOTO HAMopa OT PAcXo/ia;

T') 3aBUCUMOCTh PEKHUMa JIBIYKCHHUS OT Pacxo/ia.

2. BriOpaTh npaBUIIbHBIA OTBET, HATIOPHOM XapaKTEPUCTUKON HAacoca Ha3bIBa-
eTcsl:

a) 3aBUCUMOCTb U3MEHEHUS JABJICHMS U pacxo/ia Py U3MEHEHUHU YacTOThI Bpa-
LICHNUS BaJa;

0) ero reoMeTpUYECKUE XapaKTEPUCTUKH;

B) €r0 TEXHUYECKUE XapAKTEPUCTUKN: HOMHUHAIBHOE JABJICHHUE, PACXO/ U Ya-
crora BpameHus Bana, KII/I:

I') 3aBUCUMOCTh Haropa, co3aaBaemMoro HacocoMm H ot ero nogauu Q npu nocro-
SHHOM 4acTOTE BPAILCHUS BaJa.
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3. BriOpath npaBuibHbIN 0TBeT, 00beMHBIN KII/[ Hacoca — 3T0:

a) OTHOIIIEHUE €r0 JIEUCTBUTENIbHOM MOJIaul K TEOPETUYECKOM;

0) OTHOILIEHHE €r0 TEOPETUUECKON MOAaUU K JIEUCTBUTEIILHOM:

B) Pa3HOCTh €r0 TEOPETUUECKOM U IEUCTBUTENBLHOM MO1a4u:

I') OTHOILIEHHE CYMMBI €70 TEOPETUUECKON U IEHCTBUTENBHOM MOJIaY K 4YacTOTe
000pOTOB

4. BeiOpaTh IpaBUIIBHBIN OTBET, JIBA HACOCA MOTYT paboTaTh MapauieIbHO
€CJIH:

a) pacxojl HaCOCOB OJINHAKOBBIN;

0) Hamop HacCOCOB OJMHAKOBBIII;

B) pacXoJ U Harop OJUHAKOBHIE;

I') pacxoJi ¥ Harop pa3HbIe.

5. BoiOpath npaBUIIbHBIN OTBET, XapaKTEPUCTUKA MTOCJIEI0OBATEIHLHOTO COETUHE-
HUS HECKOJIBKUX TPYOOTPOBOOB OIPECIISACTCS:

a) MmepeceyeHneM XapaKTepUCTUKHN Hacoca ¢ KpUBOM MOTPEeOHOT0 Harmopa:

0) ciokeHueM a0CIMCC XapaKTEPUCTUK KaX0ro TpyOoIpoBoia:

B) YMHOKEHHUEM OPJIMHAT XapaKTEPUCTHUK KaXKI0To TPyOOIpoBo1a Ha 00U
pacxo/ KUAKOCTH:

T') CJIOKEHUEM OPJIMHAT XapaKTEPUCTUK KaKIOTO TPyOOIpPOBOIa.

6. KpuBasi motpe6HOTO Haropa oTpakaet

a) 3aBUCUMOCTb MOTEPh SHEPTUU OT JIaBJICHUS B TPyOONPOBO/IE;

0) 3aBUCUMOCTb COMPOTHUBJIEHUS TPYOONPOBOIa OT €r0 MPOMYCKHOM CIIOCOOHO-
CTH;

B) 3aBHCHUMOCTbH IMOTPEOHOTO HAIopa OT Pacxo/a;

') 3aBUCUMOCTb PEXKHMA JIBUKEHUS OT pacxo/ia.

7. Meton pacyeTa TpyOOIIPOBOJIOB C HACOCHOM T01auei 3aKIIF0YacTCs

a) B HAXO0XKJICHUH MaKCUMaJIbHO BO3MOXKHOW BBICOTHI TTOIbEMA KUIKOCTH IMTyTEM
MOCTPOEHUS XapaKTEPUCTUKHN TPYOOIIPOBO/IA;

0) B COCTaBJICHUU ypaBHEHUSI bepHYJIN 11 HAYaIbHOW M KOHEYHOU TOYEK TpY-
0o1poBoJIa;

B) B COBMECTHOM IOCTPOEHUHU HA OJTHOM T'papuke KPUBBIX MOTPEOHOI0 HAopa
U XapaKTePUCTUKHU HACOCa C MOCISAYIONTUM HaX0XKACHUEM TOYKH UX MEePECCUCHHUS;

I') B ONPEICIICHUH COMPOTUBIICHHS TPYOOTIPOBO/Ia IMyTEM 3aME€HBI MECTHBIX CO-
MPOTUBJICHUN SKBUBAJICHTHBIMU JJTUHAMU.

8. Touka mepeceyeHus: KpUBOM MOTPEOHOTO HATMOPa C XapaKTEPUCTUKON HAacoca
Ha3bIBAETCA

a) TOYKOM ONTUMAIILHOMN pabOTHI;

0) pabouelt TOUKOH;
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B) TOUKOH IOJauH;
') TOYKOM Harmopa.

9. XapakTepucTuka rnocjie10BaTeIbHOT0 COeIMHEHNSI HECKOJIBKUX TPYyOOIpPOBO-
JIOB OTIpeAeIsIeTC s

a) MmepeceuyeHrueM XapakTepUCTUKU HAcOCca ¢ KPUBOW MOTPEOHOTO HATIOPA;

0) croxeHreM abCIHCC XapaKTEPUCTHUK KaKI0TO TPyOOIIpoBoa;

B) YMHOKCHHEM OpJIMHAT XapaKTEPUCTHK KaxJI0ro TpyOOIpoBoaa Ha OOIIHiA
pacxo/ KHUAKOCTH;

T') CJIOKEHUEM OPJIMHAT XapaKTEPUCTUK KaK0T0 TpyOOnpoBoIa.

3. IIpumepnsvie 60npocel K OucKyccuu no OUCYUnIuUHe

Tema 1.1. Ilonsitue o Hacoce. Kinaceupukauus Hacocos. Qd1acTy npuMeHe-
HHUS.

1. Kakum TpeOoBaHUSAM JOKHBI YAOBIETBOPATH HACOCHI?

2. Ha3oBuTE OCHOBHBIE BU/bI HACOCOB JMHAMUYECKOTO THUIIA?

3. HazoBuTe OCHOBHBIE BUbI HACOCOB OOBEMHOIO THUIIA?

4. TIo kaKoil 3aBUCUMOCTH PACCUUTHIBAECTCS MOIIHOCTD JIOIIACTHOI'O Hacoca ?

5. Kak onpenensercs KII/[ nacoca?

6. Ha xakue aBe COCTaBISIOIIME PA3EsAeTCs MOJHBINA HAIOP, pa3BUBAEMBIN JIO-
ITaCTHBIM HACOCOM ?

7. Ilepeuncnure OCHOBHBIE MapaMeTPhl JIONACTHOW MAaIllMHbI, KOTOPBIE BIUSIOT
Ha BEJINYMHY ITOJAYH ?

8. Kakyro BennunHy 00b14HO nMeeT 00beMubli KITJ[ momactHoro Hacoca?

127. IloueMy OceBBIE JIONACTHBIE HACOCHI ITYCKAIOTCSI B OCHOBHOM Ha OTKPBITYIO
3aIBUKKY ?

9. Ot 4yero 3aBUCUT BaKyyMETPHUUECKasi BLICOTA BCAChIBAHMS B Hacoce ?

10. 3auem He0OX0UM OOpATHBIN KJIamaH Ha HAOPHBIX JIMHHUSIX HACOCOX YCTa-
HOBOK

Tema 2.1. IllpyHuun padoTbl HEHTPOOEKHBIX HACOCOB.

1. IlepeunciuTe OCHOBHBIC OCOOCHHOCTH JIOITACTHBIX HACOCOB.

2. IlpuBeauTe MpuMepbl MapKUPOBKH JIOMTACTHBIX HACOCOB (pacmudpyiite ee).
3. IlpuBenure npuUMepbl MapKUPOBKU OCEBBIX HAacocoB (pacumudpyiite ee).
4. I'ne ycTaHaBIIMBAIOTCS CaIbHUKH U JUTSI Y€TO OHU HY)KHBI ?

5. YeM OTIMYArOTCS OCEBBIC U IIEHTPOOSKHBIC JIOMTACTHBIC HACOCHI?

6. [lepeuncnure OCHOBHBIE JIETAJIM JIOTIACTHOTO HACOCA.

7. Kakast petaiip JIOMacTHOTO HAcoca IMO3BOJISET MpeoOpa3oBaTh KHHETHYECKYIO

DHEPTHUIO MOTOKA B MOTCHITUATBHYIO ?
8. OmmummTe crnocod ASHCTBUS IIEHTPOOESIKHOTO JIOITACTHOTO HAcoca.
9. OnummmTe crnoco® aeHCTBUS OCEBOT0 JIONACTHIO HAcOoCa.

Tema 3.1. OcHoBHOe ypaBHeHMe Hacoca. Teoperuueckuii Hamop
1. OyHKIIMEH KaKUX TapaMeTpoB SBIAETCS KOIPPUITUEHT OBICTPOXOTHOCTH ?
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2. Kakas ckopocTh XapakTepu3yeT BpallaTelbHOE JBMKEHNE YaCTUIIBI CPEJIbI B
pabouem kozece?

3. Kakast CkopocTh XapaKTepu3yeT MOCTynaTeIbHOE IBUKCHIE YaCTUIIBI CPEIBI B
pabouem kosece ?

4. N300pa3uTe MHOTOYTOJLHUK CKOPOCTEH Ha BBIXOJIE pabovero KoJeca.

5. JInst yero HeOOXOIMMO 3HATh IO [32

6. Kak HaliTu TEOpETUYECKYIO IT0Aady JIONIACTHON MallIWHbI ?

7. Ilepeuncnure OCHOBHBIE THIPABINYECKUE ITIOTEPH, KOTOPBIE BO3HUKAIOT B JIO-
IIACTHOM HAacoce.

8. Kak npetoTBpaTUTh NOSIBICHHE KABUTALUU B Hacocax ?

9. Kakue mepsl NpUMEHSIOTCS I IPENOTBPALICHNUS KaBUTAIMK B HACOCax Ha
HACOCHBIX CTaHIMUAX ?

Tema 4.1. XapakrepucTuku HacocoB. CoBmecTHast padora Hacoca ¢ Tpy0o-
nposoaoM. Padouue Touku

1. Kakas kpuBasi XapakTEpPUCTHKH JIOMACTHOTO HACOCa SBIIICTCS HAanOoJee BaxK-
HOM ?
. Kaxoit Bug umeet gynkius jgomnactaoro Hacoca H =1 (Q) ?
. Kaxoit Bug umeet Qpynkius jgomnactabiM HacocoMm N = £ (Q) ?

0
- Kak m3menuTCst TeOpeTHyeckuii Harop ¢ ysennaenuem Q mpu > 90 ?

0
- Kak m3menuTest TeopeTnyeckuii Harop ¢ ysenndennem Q mpu f, < 90 ?

. J171s uero HeoOXOAMMO 3HATh XAPAKTEPUCTUKY JIOMACTHON MAIIUHBI ?
. Kak mo xapakreprcTrike HaliTH MOIIHOCTh HA PEKUME XOJIOCTOro X0aa ?
. Kak nazpiBaercs pexum, npu kotopoM KIIJI makcumanen ?
. Kakue ycrnoBust no1o0us BEIIOJHSIOTCS AJIs TOTOOHBIX JIOMACTHBIX Hacoce ?

10. [IpuBenute GpopMyIabl mepeveTa XapakTepUCTUKHU JIOMACTHOTO HACOCa MPH U3-
MEHEHHUH YHCiia 000POTOB.

11. Jlns kakux menei MpuMeHSIOT MapajuiebHy0 paboTy HaACOCOB U ?

12. IlocTpoiiTe CyMMapHyI0 XapakTEPUCTHKY JABYX OJHOTHUIIHBIX NapaIeIbHO
paboTaroNIMX JIONACTHBIX HACOCOB ?

13. Kak onpeaenuTs MOIIHOCTb, MOTPEOISIEMYIO MapajljIeIbHO pabOTaIOLUIMMU
JIOMACTHBIX HACOCOB ?

14. Kak onpeaenuTs mojady AByX NapajuiebHO PabOTAONINX JIOMACTHBIX ?

15. Tlokaxkute pabouyro TOUKy Ha rpaduke XapaKTEpUCTHUK JIOMACTHOTO HAacoca U
CETH.

16. C xako# LENIBIO JIOMACTHBIE HACOCHI IMTOAKIIIOYAIOTCS MOCIEI0BATENLHO ?

17. B xakux ciy4asix IpUMEHSETCS PETYJIUPOBAHNE JIONACTHBIX HACOCOB?

18. Kakne HenocTaTku U JOCTOMHCTBA UMEET IPOCCENbHOE PErYJIMPOBAaHUE ?

O 0 31O W R ENEVS I O

4 Tema 1.1. Ilousitue 0 Hacoce. Knaccupukanusa Hacocon. OdJ1acTb npume-
HEHHUS.

1. KakuMm TpeOGOBaHMSIM TOKHBI yIOBIETBOPSITH HACOCHI?

2. HazoBUTE OCHOBHBIE BUbl HACOCOB TMHAMUYECKOTO THUIA?
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3. HazoBuTe OCHOBHBIE BUBI HACOCOB OOBEMHOTO THIA?

4. ITo xaxoif 3aBUCHUMOCTHU PACCUUTHIBAETCS MOIIHOCTD JIOTMIACTHOT'O Hacoca ?

5. Kak onpenensercs KII/] nacoca?

6. Ha xakue aBe COCTaBIISIONIME pa3IeseTCs MOTHbIA HAMOP, pa3BUBAEMbIN JIO-
MACTHBIM HACOCOM ?

7. Ilepeuncnure OCHOBHBIE MapaMeTPhl JIONACTHOW MAaIllIMHbBI, KOTOPHIE BIUSIOT
Ha BEJMYHMHY MoAauu ?

8. Kakyro BennunHy 00b14HO nMeeT 00beMHbIi KIIJ[ nomactHoro Hacoca?

127. IloueMy OceBbI€ JIONACTHBIE HACOCHI ITYCKAIOTCSI B OCHOBHOM Ha OTKPBITYIO
3aIBUKKY ?

9. Ot yero 3aBUCUT BaKyyMETPHUUECKasi BLICOTA BCAChIBaHUS B Hacoce ?

10. 3auem He0OX0aUM OOpATHBIN KJlaraH Ha HAOPHBIX JIMHHUSIX HACOCOX YCTa-
HOBOK

Tema 2.1. llpyauun padoTbl HEHTPOOEKHBIX HACOCOB.

1. [lepeunciure OCHOBHBIE OCOOEHHOCTH JIOMACTHBIX HACOCOB.

2. [IpuBenuTe mpuMepbl MAPKUPOBKHU JIOTIACTHBIX HACOCOB (pacmudpyiTe ee).
3. IlpuBenute npuMepbl MapKUPOBKU OCEBBIX HAcocoB (pacumudpyiite ee).
4. I'me ycTaHaBIMBAKOTCS CaJIbHUKU U JJISI YETO OHU HYKHBI 7

5. UeM OTIMYAIOTCS OCEBBIE U IIEHTPOOECKHBIE JIOTTACTHBIE HACOCHI?

6. [lepeunciuTe OCHOBHBIE JIETAU JIOMACTHOTO HAcoca.

7. Kakast petaiip JIONacTHOTO HAacoca MO3BOJSET NpeoOpa3oBaTh KNHETUYECKYIO

HHEPIUIO MOTOKA B MOTCHIIUATIBHYIO ?
8. OnuiuTe cnocod AeHCTBUS IIEHTPOOESKHOTO JIONMACTHOTO HAcoca.
9. Onuiute crocod AeUCTBUS OCEBOTO JIONACTHIO HAcoca.

Tema 3.1. OcHoBHOe ypaBHeHMe Hacoca. Teopernueckuii Hamop

1. OyHKIMEH KaKUX TapaMeTpOoB SBIAETCS KOIPPUITUEHT OBICTPOXOTHOCTH ?

2. Kakas ckopocTh xapakTepHu3yeT BpalllaTeIbHOE JBUKEHNE YaCTUIIBI CPEJIbI B
pabouem kozece?

3. Kakast ckopocTh XapakTepu3yeT MoCTynaTeIbHOE JBUKEHUE YaCTUIIBI CPE/IbI B
pabouem konece ?

4. N300pa3ute MHOTOYTOJBHUK CKOPOCTEHN Ha BBIXOJI€ paboyero Kojeca.

5. 171t uero HEOOXOAMMO 3HATH YTOJI [32

6. Kak HaliTu TeOpeTHYECKYIO IToAaqy JIONACTHON MaIlUHbI ?

7. Ilepeuncnute OCHOBHBIE THAPABINYECKUE TOTEPH, KOTOPHIE BO3HUKAIOT B JIO-
IIACTHOM Hacoce.

8. Kak npenoTBpaTuTh MOSABICHUE KABUTALIMU B HACOCAX ?

9. Kakue mepbl NPUMEHSIOTCS JUIsl TPEIOTBPAIICHUS] KaBUTAllMU B HAacOCaX Ha
HACOCHBIX CTaHIUAX ?

Tema 4.1. XapakrepucTuku HacocoB. CoBMecTHasi pabora Hacoca ¢ TpyOo-
npoBojaoM. PaGouue Touku

25



1. Kakas kpuBasi XapakTEpPUCTHKHU JIOMACTHOTO HACOCA SIBJIAETCS HAnOoJiee Bax-
HOM ?
. Kakoii Bug nmeet dynkius gsonactaoro Hacoca H =1 (Q) ?
. Kakoii Bua nmeet ¢yukius sonactHbiM HacocoM N = £ (Q) ?

0
. Kak u3menurcs teopetudueckuii Harop ¢ ypennuenueM Q rnpu [32 >90 ?

0
. Kak u3menurcs reopetuueckuii Hanop ¢ ypesnnuenueM Q rnpu [32 <90 ?

. J171st uero HeoOXOAMMO 3HATh XAPAKTEPUCTUKY JIOMACTHON MAIIUHBI ?
. Kak o xapakrtepucTuke HaiTH MOIITHOCTh Ha PEXUME XOJIOCTOT0 X0aa ?
. Kak HazbiBaercs pexum, npu koropoM KIIJ[ makcumanen ?
. Kakue ycnoBus nogoOus BITTOIHSIOTCS U1l TOJOOHBIX JIOMACTHBIX Hacoce ?

10. IIpuBenute popMyIibl MepeyeTa XapakTEPUCTUKHU JIOMACTHOTO HAcOCca MPH 13-
MEHEHHUH YKCJIa 000POTOB.

11. Jlns xakux neneil npuMeHsIoT napajuieabHy0 padoTy HacOCOB U ?

12. IocTpoiiTe CyMMapHyI XapakTEPUCTHKY JABYX OJHOTHUIIHBIX NapaJuI€IbHO
paboTarOUIMX JONACTHBIX HACOCOB ?

13. Kak onpeaenuTs MOIIHOCTb, MOTPEOISIEMYIO MapajlIeIbHO pabOTaIOLUIMMU
JIOACTHBIX HACOCOB ?

14. Kak onpenenuTs nojavy JByX NapajuieIbHO padOTaoIUX JONACTHBIX ?

15. Ilokaxkute pabouyro TOUKY Ha rpaduKe XapaKTepUCTHK JIOITACTHOTO Hacoca 1
CETH.

16. C xako# LIENIBIO JIOMACTHBIE HACOCHI ITOAKIIIOYAIOTCS MOCJIEI0BATEIHHO ?

17. B xakux ciry4asix IpUMEHSAETCS PETYIUPOBAHUE JIONACTHBIX HACOCOB?

18. Kakue He1oCTaTKH U JOCTOMHCTBA UMEET JIPOCCENIbHOE PEeTyupoBaHue ?

O 00 O WD R ENEVS I\

5. Hepeueub RPUMEDPHBIX 60NPOCOB, 6BIHOCUMDBIX HA RPOMEINCYMOUHO20 am-
mecmauulro JK3amen

1. ITonsatus: "Hacoc", "HacocHsli arperat’, "HacocHas ycraHoBKa', "Hacoc-
Has cTaHiug'".

2. Knaccugukanys HaCOCOB ¥ BOJONOABEMHBIX MAIIMH [0 Pa3IU4YHbIM IpU-
3HaKam, MapkupoBka. O0acTu NPUMEHEHHUsI HACOCOB Pa3JINYHBIX TUIIOB.

3. OCHOBHBIE 3HEPreTUUECKUE TaPAMETPhI HACOCA: 110Ja4a, HaIrlop, MOoJIe3Has
U oTpeldIisieMast MOIIIHOCTH, KO3 (GHUIIUEHT MOJIE3HOTO JICHCTBUSI.

4. CxemMbl HACOCHBIX YCTAHOBOK. ['eoie3ndeckas BbICOTA IOABEMA, T€OMETPHU-
YeCKUe BBICOTHI BCAChIBaHMsI U HarHeTaHus. [Ipubopsl 1uist u3smMepeHust 1aBieHUs.

5. CxeMa HacOCHOM yCTaHOBKH C MOJIOKUTEILHOM BBICOTOM BCAChIBAHUSI.
Omnpenenenue Hanopa Hacoca Mo MOKa3aHUsIM U3MEPUTENbHBIX TPUOOPOB.

6. CxeMa HaCOCHOM yCTaHOBKH C OTPULIATEIIBHON BBICOTOM BCACBIBAHUS.
OmnpeneneHue Hanopa Hacoca Mo MOKa3aHUsIM U3MEPUTENIbHBIX TPUOOPOB.

7. Cxema HacoCHOM ycTaHOBKH cuOHHOTO Tuma. OnpeneneHue Hanopa
Hacoca Mo MoKa3aHUsIM U3MEPUTENbHBIX TPUOOPOB.

8. LlenTpoOexHbIe KOHCOJBHBIE HACOCHI: 00JaCTh NMPUMEHEHHUS, KOHCTPYK-
111, JOCTOMHCTBA U HEAOCTATKH, MAPKUPOBKA.
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9. LlenTpoOeKHBIE HACOCHI C IBYCTOPOHHUM BXOJIOM B pabouee Koieco: 00-
JaCTh IPUMEHEHUS, KOHCTPYKIIHS, IOCTOMHCTBA M HEJIOCTAaTKU, MAPKUPOBKA.

10. LlenTpoOexHbIE MHOTOCTYIIEHYAThIE CEKIIMOHHBIE HACOCHI: 00JIACTh MPHU-
MEHEHUS, KOHCTPYKIUS, JOCTOMHCTBA U HEJAOCTATKH, MAPKUPOBKA.

11. LlenTpoOexkHbIE MHOTOCTYIIEHYAThIE HACOCHI C OCEBBIM Pa3beMOM KOp-
nmyca: 00JacTh NPUMEHEHHSI, KOHCTPYKIIHS, TOCTOMHCTBA U HEJIOCTATKU, MApPKUPOBKA.

12. llenTpoOexHbie (pexaabHble HACOCHI: HAa3HauY€HHE, O00JACTh MPUMEHEHHS,
KOHCTPYKIMS, JOCTOMHCTBA U HEAOCTATKH.

13. LlentpoOexHbIe BEPTUKAIbHBIE HACOCHL: 00JACTh MPUMEHEHHSI, KOHCTPYK-
1151, JOCTOMHCTBA U HEAOCTATKH, MAPKUPOBKA.

14. OceBble HACOCHI C )KECTKO3AKPEIJIEHHBIMU U [IOBOPOTHBIMU JIOMACTSMH:
001acTh MPUMEHEHHUSA, KOHCTPYKIHUS, TOCTOMHCTBA 1 HEJJOCTATKH.

15. JlnaronanbHble HACOCHL: 00JIACTh MPUMEHEHHUS, KOHCTPYKI U, JOCTOUH-
CTBa ¥ HEJAOCTAaTKU, MAPKUPOBKA.

16. CkBaKMHHBIE HACOCHI C TPAHCMUCCHOHHBIM BaJIOM U C IOTPY’KHBIM 3JIEK-
TPOJBUTATENIEM: 00JIaCTh IPUMEHEHUS, KOHCTPYKIIUS, TOCTOMHCTBA U HEIOCTATKH,
MapKHpPOBKa.

17. BogokoJipLieBbIe BAKYYMHBIE HACOCHI: HA3HAYEHNUE, KOHCTPYKLMS, IPHH-
LU ICUCTBUSL.

18. BuxpeBble HacoChl: 00JaCTh IPUMEHEHMSI, KOHCTPYKLUS, IPUHLIUII AEH-
CTBUA.

19. Ctpyiiable HacOChI: 00JIaCTh IPUMEHEHHUS, KOHCTPYKIUS, JTOCTOMHCTBA U
HEJOCTATKH, PUHLHUIT JEHCTBUS.

20. OceBas Harpy3Kka: IPUYUHBI BO3HUKHOBEHHUS, CIOCOOBI ypaBHOBELIMBA-
HUSI OCEBBIX YCWJIUN y Pa3IMYHbIX TUIIOB HACOCOB.

21. [lpuHuun AecTBUS HEHTPOOESKHBIX HACOCOB. TeUeHHe KUJIKOCTU B KaHa-
Jax pabouero kKosieca mpu OECKOHEUHOM M KOHEYHOM YHCJIIE JIOMACTEH.

22. I1naHbl CKOPOCTEN IBMKEHHUS JKUJKOCTH IIPU BXOJE HA JIONACTH U IPYU BbI-
XoJie U3 pabouero Koyieca Npu OECKOHEYHOM U KOHEYHOM YHCJIE JIOTAacTel.

23. OcHOBHOE ypaBHEHHE LIEHTPOOEKHOTO Hacoca (ypaBHeHue Diinepa). Bol-
BOJ (popmyiibl TeopeTrueckoro Hamopa HT pabouero kojeca ¢ 6ecKOHEYHO O0Ib-
LIMM YK CJIOM JIOIACTEH.

24. Teopetnueckuit Harop HT meHTpoOEKHOTro Hacoca ¢ KOHEYHBIM YHCIIOM
JIOTIACTEN.

25. BriusgHue yria ycTaHOBKH JIonacTel Ha Hamop 11/0 koseca.

26. Ilotepu B pabounx opraHax v k03 OUITUEHTHI TOJIE3HOTO JCHCTBUS 1ISH-
TPOOEKHOTO HAcOCa: 00bEMHBIN, THIPABINYECKUN, MEXaHUUECKUH, TTOTHBIN.

27. Kpatkas Teopusi 0ceBOro Hacoca. TedeHue KHIKOCTU B paboueM KoJiece U
BBINPABJIAIOLIEM annapare. TeopeTUYeCKui U JeUCTBUTEIBHBINA HATIOPBI OCEBOTO
Hacoca.

28. Teopust mogoOMs IOMACTHBIX HACOCOB: T€OMETPUUYECKOE, KHHEMATUYECKOE
U IMHaMHUYECKOe 10/1001€e; OCHOBHBIE KPUTEPUU MOAOOUS JIONACTHBIX HACOCOB.

29. KoaddumumeHT ObICTPOXOTHOCTH JIONACTHBIX HACOCOB NS : TOHSTHE, BbI-
BoA (opmyiibl. Knaccudukarus J0macTHBIX HACOCOB B 3aBUCUMOCTH OT K03 duIin-
eHTa OBICTPOXOIHOCTH.
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30. KaBuranus B J0NacCTHBIX HAcOCaX: MOHATHE, NMPUYMHBI BO3ZHUKHOBEHUS,
BO3JIEHCTBHE HA JieTalu U paboTy Hacoca. KaBuTtanmonnas spo3us. Mepsl 60pbObI €
MOCJIEACTBUAMM KaBUTALIUU B JIONIACTHBIX Hacocax. KaBUTalmoHHBIN 3amac.

31. KaBuTanlMOHHBIE UCIBITAHUS JIOMIACTHBIX HACOCOB: LI€JIb HCHIBITAHUM,
CXeMa yCTaHOBKH, U3MEPUTEIIbHAS allllapaTypa, METOIUKA MPOBEACHUS HUCIBITAHUI.
Kputnueckre u 10myCTUMBIE KABUTALIMOHHBIE 3aI1aCHI.

32. XapakTepUCTHKHU JOMACTHBIX HACOCOB: BUJIbI 1 OCOOCHHOCTH XapaKTepHu-
CTHUK IIEHTPOOEKHBIX U OCEBBIX HACOCOB. 3aBUCUMOCTh XapaKTEPUCTUK HACOCOB OT
obicTpoxoaHocTH. Pabouast o01acTh Ha XapaKTepUCTUKE Hacoca. Y CIOBUSA ITyCKa JIo-
MACTHBIX HaCOCOB.

33. CoBmMecTHas paboTa Hacoca ¢ TpyOoOnmpoBOIOM. XapaKTEPUCTHKA TPYOO-
npoBoaa Htp - Q. Pabouas Touka.

34, [TapannensHas padoTa JIONMACTHBIX HACOCOB C OJIMHAKOBBIMHU HAITOPHBIMH
XapaKTePUCTUKAMHU: CXEMa COCIMHEHUS, YCIOBUS MPUMEHEHUS, TOCTPOCHHUE CyM-
MapHO HarmopHoU xapakTepucTuku. Onpenenenue ooiei padoueit Touku u pado-
YUX TOYEK Ka)KJO0TO Hacoca.

35. IapannenbHas paboTa JIONACTHBIX HACOCOB C PA3IMYHBIMU HAIOPHBIMU
XapaKTePUCTUKAMHU: CXEMa COCIMHEHUS, YCIOBUS IPUMEHEHUS, TTOCTPOCHUE CyM-
MapHO HarmopHoM xapakTepucTuku. Onpenenenue ooiei padoueit Touku u pado-
YUX TOYEK Ka)KJ0TO Hacoca.

36. [TocnenoBarenbHasi paboTa JOMACTHBIX HACOCOB: CX€Ma COCIMHEHUS, YCIIO-
BUSI IPUMEHEHHU S, TOCTPOEHUE CYMMapHOU HATOPHON XapaKTEPUCTUKHU.

37. IlapaMeTpUYECKUE UCTIBITAHUS JIOTIACTHBIX HACOCOB: L[EJIb UCIIBITAHUM,
CXeMa yCTaHOBKH, U3MEPUTEJIbHAS allllapaTrypa, METOJANKA MPOBEICHUSI UCIBITAaHUS.

38. Crioco0sI perynupoBaHus padOThl JTOMACTHBIX HAcCOCOB. [IpeumytiecTBa u
HEJIOCTATKHU PA3JIMYHBIX CIOCOOOB PETYIMPOBAHUS.

6.2. Onucanune nokasareseil 1 KpUTepueB KOHTPOJISI YCIIEBA€MOCTH, ONHUCA-
HMe IIKAJ OLleHUBAHUS

JIJist OLlEHKH 3HAHU, YMEHUH, HABBIKOB U (POPMHUPOBAHNS KOMIETEHIIMH 1O JUC-
LUTUIMHE MOKET IPUMEHATHCS TPAAULUOHHAS CHUCTEMAa KOHTPOJISI M OLIEHKHU yCIIeBae-
MOCTH CTYAEHTOB.

[Ipn ncnonp30BaHUM TPAIUIIMOHHOM CUCTEMBI KOHTPOJIA M OLIECHKH YCIIEBAEMO-
CTU CTYJEHTOB HCIIOJB3YIOTCS CIEAYIOIINE KPUTEPUU BBICTABICHHUS «3aUYTEHO» WIIH
«HE 3a4TCHO.

KpuTtepumn onieHnBaHus pe3yjbTaTOB 00y4eHHs
Tabmuma 7

Yposens ycnesa-
Kpurepun onenuBanns

eMOCTH

3acityKUBaeT CTYACHT, OCBOUBILIUN 3HAHUS, YMEHHUSI, KOMIIETECHIIUU U

JocTraTrouHblit TEOPETHUECKUI MaTepHall 6e3 mpoOeoB Ha BELICOKOM Ka4eCTBEHHOM
(3a4TeHO) YPOBHE; MPAKTUYECKNE HABBIKU MPOPECCHOHATHHOTO TPUMEHEHUS

OCBOEHHBIX 3HaHUU C(HOPMUPOBAHBI.
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KomnereHnuumn, 3aKkperyi€HHbIC 3a JUCHUILUIMHON, C(POPMUPOBAHBI HA
YPOBHE — BHICOKHIA / XOpoumii (CpeaHuii) / J0CTATOYHBIIA.

3acayKUBaeT CTYACHT, HE OCBOMBLINM 3HAHMSI, yMEHUSI, KOMIIETCHIIUY U
TEOPETUYECKUI MaTepHall, IPaKTUUECKUE HAaBbIKK HE CPOPMUPOBAHBI.
KoMunereHI MM, 3aKpeILUIEHHBIE 33 JUCHUIUIMHON, He C(POPMHPOBaHBI.

MuHuMAaJIbLHBIA
(He 3a4TeHO)

7. Y4ueOHO-MeTOAMYECKOEe U MH(OPMAIIMOHHOE 00eceyeHre TUCIUILINHbI
7.1 OcHOBHasI IUTEPATYypa

1. ITaBaunoBa, M. 1. Hacocel 1 HacoCHBIE CTAaHIIMM BOJOCHAOKEHHUS U BOJOOT-
BEJICHUS : yUeOHUK M MpakTUkyM 1 By3oB / W. U. TlaBnunoBa, B. . baxenos. — 6-
e u31., nepepad. u gon. — Mocksa : U3garensctBo FOpaiit, 2025. — 121 ¢. — (Bwic-
mee oopazoBanue). — ISBN 978-5-534-20272-4. — Tekcr : anexkTpoHHbIi // O6pa3o-
BaTenbHas miaTdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/557886

2. Jleontres, B. K. Hacocsl 1 HAaCOCHBIE YCTAHOBKH: pPacuyeT HACOCHOM yCTa-
HOBKH : yueOHmK 171 By30B / B. K. JIeonTseB, M. A. bapameBa. — 3-¢ uz., mepepao.
u gon. — Mocksa : U3narensctBo FOpaiit, 2025. — 135 c. — (Briciiee oOpa3oBaHue).
— ISBN 978-5-534-18033-6. — TekcT : anexkTpoHHbIH // OOpa3zoBaTenbHas TIIAT-
dopma FOpaiit [caiiT]. — URL.: https://urait.ru/bcode/567047

3. Moprysos, K. I1. Hacockl 1 HacOoCHbIE cTaHUIMU : y4eOHOE TOcoOue /ISl By30B
/ K. I1. MopryHoB. — 6-¢ u3n., crep. — Caunkr-IletepOypr : Jlans, 2024. — 308 c¢. —
ISBN 978-5-507-49781-2. — TekcT : anekTpoHHbIH // JIaHb : 2J1eKTpOHHO-O0UOIMOTEY-
Has cuctema. — URL: https://e.lanbook.com/book/402923

7.2 lonoJIHUTEIbHAS JINTEPATYyPa

1. Anmu, Mynszep Cyneiiman. Hacocel 1 HaCOCHbBIE YCTaHOBKU: YUYEOHUK JIJISl CTY-
JIGHTOB BBICIIUX YYEOHBIX 3aBEJCHUM, 00YUYaIOIIUXCS MO HAMPaBJICHUIO TTOATOTOBKHU
08.03.01 "CrpourenbctBo". PexomennoBano YMO / M. C. Amu, JI. C. bernsipos, B.
®. YebaeBckuii,; Poccuiickuii rocygapcTBeHHbI arpapHbiii yHuBepcuTeT - MCXA
umenu K. A. TumwupsizeBa (MockBa). — DIEKTpOH. TEKCTOBblE JaH. — MockBa:
PTAY-MCXA um. K. A. Tumupsizesa, 2015. — 330 c.: puc., Ta6:1., us.mi. — (150 ner
PTAY-MCXA). — Komnekuusi: YueOHast 1 yueOHO-MEeToAUUECKas JuTeparypa. —
Pexxum nocrtyna : http://elib.timacad.ru/dl/local/357.pdf.

2. Moprynog, K. I1. Hacockl 1 HacocHbIe cTanimu : yaeOHOE TocoOue 1JIs By30B
/ K. I1. MoprynoB. — 5-e u3., crep. — Cankt-IletepOypr : Jlans, 2022. — 308 ¢. —
ISBN 978-5-507-44973-6. — TekcT : anexkTpoHHbIH // JIaHb : 21eKTpOHHO-O0UOIOTEY-
Has cuctema. — URL: https://e.lanbook.com/book/254657

3. Kopuesckas, FO. B. Hacocsl u HacocHbIe cTaHIuH : 1a0. IPAKTUKYM : yIeOHOE
noco6ue / FO. B. Kopuesckas. — Omck : Omckuit 'AY, 2017. — 115 c. — ISBN 978-
5-89764-612-8. — TekcT : anekTpoHHbIN // JlaHb : 3JIeKTPOHHO-OUOIMOTEUHAsT CH-
crema. — URL.: https://e.lanbook.com/book/113362
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7.3 HopMaTHBHBIE IPABOBbIE AKTHI

1- CIT 31.13330.2012 Bogocnabxenue. HapyskHble CeTH U COOpPYKEHUS.

2- CIT 58.13330.2012 TI'maporexuuueckue coopykeHusi. OCHOBHBIE MOJIOKCHUS

3- CII 66.13330.2011 IIpoekTupoBaHHe U CTPOUTEIHCTBO HAMOPHBIX CETEH BO-
NOCHA0KEHUS U BOJOOTBEICHUS.

7.4 MeTozmquKne YKa3anusi, pCKOMECHAAIIMU U JIPYIrUe MaTepUuaJibl K 3aHsA-
THAM

1. Amu M.C., bernsipos [I.C., Tlomepanuer O.H. Cymko B.B.: Meronuueckue
yKa3aHHs 0 BBITIOJIHEHUIO JIAbopaTopHbIX pador (Meronndeckue ykazanus) / M.C.
Amu, JI. C. bernsapos.; M: U3a-Bo ®I'BHY «Pocurdopmarporex», 2017. 86 ¢

8. Ilepeyennb pecypcoB HHPOPMALUOHHO-TEJIEKOMMYHHUKAIIMOHHOM ceTH «UH-
TEPHET», HEOOXOAMMBIX IJISI OCBOEHMS TUCIUILINHBI (MOIYJIs1)

1. DnexTponusblii karajgor Hayuno-Texnuueckoit bubmmoreku Kadenpsl c¢/x Bojo-
cHaOxenust v BogootseneHust PAY-MCXA (http://isvov.ru) (OTKpBITBII TOCTYII)

9. [lepevyeHb MPOrPpaMMHOI0 o0ecriedeHUsI 1 HH(POPMAMOHHBIX CIIPABOYHBIX
cucremM

1. www.consultant.ru Cnpasounas npasosas cucmema «Koncynomanm Ilmocy.
Tabmuua 8

IlepeyeHb NpOrpaMMHOro odecrneyeHust

Ne HaHMeHOBaHHeU HauMeHoBaHune Tun Ton
paszesa yueOHoi ABTOp paspa-
n/n NPOrpaMMblI NPOrpamMMbl

AUCHHUILINHBI 00TKH
[TapameTpsl HacoCoOB,
JlomacTHbIE HACOCHI
XapakTepUCTUKH JIO-
MACTHBIX HACOCOB U TPY-
6ornpoBoaa
Teopus mogo6us no-
MAaCTHBIX HACOCOB
KaBuranuus B 10macTHbIX

Hacocax

NanoCAD I'padmueckas | Hanocodt 2023

Teopus mogoGust jo-
MNAacCTHBIX HACOCOB Pacuernas,
KasuTanus B JonacTHBIX Microsoft Office pabota ¢ Tab-
Hacocax JIMIIaMU U TeK-
Jpyrue Tunsl HAaCOCOB U CTOM
BOJIOTIOTHEMHUKOB

Microsoft 2022

10. Onncanue MaTepuanTbHO-TEXHUUECKON 0a3bl, HEOOXOIUMOM JIJIsi OCYIIECTBICHUS
00pa30BaTeILHOTO MPOIEcca MO TUCIUTIITHHE (MOTYIIIO)
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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

Tabnua 9
Cgenennsi 00 00eCIe4eHHOCTH CNIENNAIN3UPOBAHHBIMYU AYAUTOPUSAMH, Ka-
OMHeTaMH, J1A00PATOPUSAMU
HaumeHoBaHue cnienuajIbHbIX IOMeLle-
HHUH ¥ OMeEIeHNH I cCaMOoCTOsATeNIb- | OCHAIIEHHOCTh CNENHAJbHBIX IOMENIeHUi U Mo-
HOIl padoThl (Ne yueOHOT0 Kopmyca, Ne MeleHUH ISl CAMOCTOSITeJIbHOM PadoThI
ayJAUTOPUH)
1 2
29/130 1. JIadopaTtopubIii ctenn «HacocHast yctaHoBka 1»
2 .
2. JIaGopaTtopHsIiii cTena «HacocHast ycraHoBKa 2»
2 .
3.JlabopaTopuslii crena «HacocHas ycraHoBKa 3»
1 mr.
4. JlaGopaTopublii crena «HacocHas ycranoBka 4»
1 mr.
5. Hapter 12 mr.
6. /locka meoBas 1 .
7. Maxket — 3 mrT.
29/244 1. Hapter - 20 miT.
2. locka meJioBasi - 1 mmir.
3. UudopmanmoHHbie CTeHAbI - 28 1T

bubmnnorexa umenu H.W. XKenesnona,
JluctBennnunas amies, 1. 2k1.
O6mexutuss KoMHaTBI 1j1s CaMOIIOAro-
TOBKU

11. MeToauueckue PeKOMEeHIaAlUMA CTYACHTAM 110 OCBOCHHIO JUCHUILINHbI

Hear MeToAMYECKHX PEKOMEHIANMH — HAy4YUTh CTyJeHTa 3((OEKTUBHBIM
npueMaMm paboThl, TOMOYb MEPEUTH OT AEATEIbHOCTH, BBIMOIHIEMON MO PYKOBOJ-
CTBOM TIPEIO/aBaTess, K JeATEeIbHOCTH, OPraHU3yeMON CaMOCTOSITENbHO, K 3aMEHe
KOHTPOJISI CO CTOPOHBI MPETIOaBaTeNs CAMOKOHTPOJIEM.

3agauu MeTOAMYECKHX PeKOMEeH Ialuid.

Hay4urts cTynenra:

. palMoOHAIBHBIM ITpreMaM paOoThl MPU U3YYEHHH MaTepuana U MOJro-
TOBKE U K C/Iay€ IK3aMEHOB;

. 3¢ (HEeKTUBHO UCTIOJIB30BaTh KOHCYJbTALUU MTPENO1aBaTEeIs;

. MPUMEHSTH KPUTEPUH OLIEHKH CAMOOLIEHKH MPU U3YYEHUU MaTepHaa;

. pe3yIbTaTUBHO paboTaTh C JUTEPATypOii;

OcHoBHBIME (hopMaMH OOYYEHHS CTY/ICHTOB SIBJISIFOTCS JICKIIUU, TPAKTUUECKHE
1 J1ab0OpaTOpHBIC 3aHATHS, CAMOCTOSTEIbHAs Pab0Ta, M KOHCYJIbTAIUH.

Oouwiue npaguna u npuemvl KOHCNEKMUPOBAHUA JIEKUUTL

1. KoHcniekTupoBaHUE JIEKIUWA BEAETCSA B CHEUUATBHO OTBEICHHOM JISl 3TOTO
TETPaJu, KaXAbl JINCT KOTOPOU TOJKEH UMETh oS (4-5 cM) ISl JOTIOJIHUTEIIbHBIX
3anucen.

2. HeoOGxomumo 3anuchiBaTh TEMY U IUIAH JICKLHMM, PEKOMEHIYEMYIO JUTEepa-
Typy K TeMe. 3amucu pa3fesioB JIEKIIUU JOJKHBI UMETh 3aroJIOBKH, MOJ13ar0JIOBKH,
KpPacCHbBIEC CTPOKH.
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3. Ha3BaHHBI€ B JIEKIIMH CCHUIKU Ha MEPBOUCTOYHUKH HAJ0 TOMETUTH Ha TOJISX,
YTOOBI PU CAMOCTOSATENbHON padoTe HANTH U BOKMCATh UX.

4. B KOHCIIEKTE JOCIOBHO 3aMTUCHIBAIOTCS OIPEICIICHUS MMOHATUN, KAaTeTOpHU U
3aK0HOB. OCTalbHOE IOHKHO OBITh 3aIIMCAHO CBOUMHM CIIOBAMHU.

5. KaxxnomMy cTyieHTy He0OX0AMMO BhIpaOOTATh U MCIOIB30BATh JIOMYCTHUMbIE
COKpaIllleHHusI Han0oJiee pacpOCTPAaHEHHBIX TEPMUHOB U TMOHSATHUH.

B koHCHeKT cienyeT 3aHOCUThH BCE, UTO NpenojaBareib MUIIET Ha JOCKE, a
TaK)Ke PEeKOMEHyeMbIe CXEMbI, TaOIUIIbI, AUArPAMMBI U T.1.

6. IlpocaymaHHy0 JEKIHIO HEOOXOAUMO HE3aAMENIUTENBHO NpOopadboTaTk, YTO
3HAYUTENIbHO SKOHOMHT BpEMS U CIIOCOOCTBYET JyUIIEeMy YCBOSHHUIO MaTeprara.

MeTtoauyeckue pekoMeHAaNNs 0 padoTe ¢ JINTEPaTypoOii

Ocoboe MecTo cpeau BUOB CAMOCTOSITENIbHON padOTHI 3aHUMAET padoTa ¢ Jiu-
TEpaTypoH, SBISAIONMIASCS OCHOBHBIM METOJOM CaMOCTOSITEIbHOTO OBJa/ICHUS 3HAHU-
saMu. [lepedueHp u 00beM NUTEpaTypbl, HEOOXOAUMOMN i1 U3YUYEHUS AUCLMILIUHBI
«Hacocsl 1 HacOCHbBIE YCTAaHOBKH », ONIPEAEIIAETCS MPOrpaMMoOi Kypca U APYTUMU Me-
TOJINYECKUMU PEKOMEHAALUSIMH.

Bcro nurepatypy MOKHO pa3fesinTh Ha yU€OHUKU U y4eOHBbIE U METOAUYECKUE
nocooOust, HayyHble MOHOTpa(UYECKUE UCTOUHNUKH, HAyYHbIE ITyOIHUKAIMK B IEPUOAU-
yeckol nevatu. M3 HuX MOKHO BBIJCJIUTD JIUTEPATYPY OCHOBHYIO (PEKOMEHIYEMYIO),
JIOTIOJIHUTENBHYIO U JINTEPATYPY AJIs YIIIyOJIEHHOTO U3yUeHUs JUCHUTLIIUHBL.

W3ydeHne TUCIUIUIMHBI ClIeyeT HAYMHATh ¢ Y4eOHUKA, MOCKOJIbKY YUeOHUK —
3TO KHUTA, B KOTOPOU M3JI0KEHBI OCHOBBI HAYYHBIX 3HAHUH 1O ONPEAeICHHOMY Mpe/-
METY B COOTBETCTBUU C LIETSIMU U 3a/ladaMHi OOydYeHHs, YCTAHOBJICHHBIMU paboueit
IPOrpaMMOi U TPeOOBAHUSIMH TUIAKTHKH.

ITpu pabote ¢ nuTepaTypoil peKOMEHyeTCs:

- MEJUICHHO MPOYNTATh TEKCT, CTAPASACh MOHITH CMBICI U3JI0KEHHOTO;

- BBIICJIUTH KJIFOUEBBIE CJIOBA B TEKCTE;

- IOCTAPaThCsl MOHATH OCHOBHBIE UJIEH, TOATEKCT U OOIIMI 3aMbICEN aBTOPA.

- HE TepATh U3 BUJA OOIINUN KOHTEKCT U HE IOTPYXKaThCsl YpE3MEPHO B JACTAIIH.

- IPOBECTU KPUTHUECKUM paz0op TEKCTa ¢ MOCAEAYIOUUM KOHCTIEKTHPOBAHUEM.

- OTBETHUTD I1OCJI€ IPOUTEHUS HA BOMPOCHI, TOJATOTOBIIEHHBIE K TEKCTY.

HemanoBaxkHyto poJib UTPalOT 3aMKCH, CIeJIaHHbIE B TIPOLIECCE YTCHUS MaTEePH-
ana. OHU SABIISIOTCSA CEPHE3HBIM MOJICIOPHEM B MOJATOTOBKE K 3K3aMEHaM, T.K. TI03BO-
JSIIOT BKITFOYATh TIYOWHHYIO TaMSITh M BOCIIPOM3BOJUTE COJIEpP)KaHUE paHee MPOYH-
TAHHOW KHUTH.

CymiecTByeT Tpy OCHOBHBIX CIIOCO0A 3aMUCH:

a) 3aITUCh UHTEPECHBIX, BAXKHBIX JIJIS1 3AIIOMUHAHUS WJIH TTOCIETYIOIIETO HCTIOb-
30BaHMS MOJIOKEHUN U (DAKTOB;

0) mocnenoBaTeNbHas 3alUCh MBICTIEH aBTOpa, MO pa3jenam, riiaBam, naparpa-
dam kuuru. Takas 3anuch TpeOyeT TBOPUECKOM epepadOTKU MPOUYUTAHHOTO, YTO CITO-
COOCTBYET MPOYHOMY YCBOCHHIO COCPKAHUS KHUTH;

B) KpPaTKO€ M3JI0XKEHHE MPOYUTAHHOTO: COJCPKAHUE CTPAHMI] YKIIaJbIBACTCS B
HECKOJIbKO (Ppa3, copepxaHue IJ1aB - B HECKOJIBKO CTPAHHULL CBSI3HOTO TEKCTa. DTOT BU]L
3aIlyCcH Npolle, OJuKe K MIEPBOMCTOYHUKY, HO IIPU STOM TBOPYECKAsi MBICIb YNTATEIIs
naccUBHEE, a MO3TOMY YCBOEHHE MaTepuaa ciadee
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BaxxHOoU cOCTaBISIOMEN HAYYHOTO U3aHUs SBJISAETCA CIIUCOK JIMTEPATyphl, HA
KOTOPYIO cchliiaeTcs aBTop. [Ipy BOZBHUKHOBEHUHU HHTEpeca K KaKOH-TO 00Cyx aaeMoi
B TEKCTE MpobIIeMe BCeTa €CTh BO3MOXKHOCTh 00PATUTHCS K 3TOMY CIIHCKY.

KouncyabTanum ssistorcs 3ppextuBHbIMUA PopMaMu 00ydeHus. OHM UCTIONb-
3YIOTCSL JUIsl OKa3aHUs MOMOIIU CTYAEHTaM IpPU MOATOTOBKE K TEKYIIEH U UTOTOBOM
aTTeCTalllH, JCKIUAM, IPAKTUIECKUM U JTa0OPATOPHBIM 3aHSITHUIM, & TAKKE WHIUBU-
JyallbHOM pabOThI MPENOoAaBaTelisl CO CTYIEHTAMU, JKEJAIOIMMH YTITYyOJIEHHO U3YUUTh
MaTepuall.

OcHOBHBIE PEKOMEHIALMH [IVISl OPTAHU3AUUMN CAMOCTOATEILHOU PA0OTHI:

- TIepel U3YYCHUEM HOBOW TEMBI TPOMUAUTE «BXOJHON KOHTPOJIBY, YTO IMO3BOJIUT
BBISIBUTH U YCTPAHUTH MPOOEIIBI B 3HAHUSX;

- IPU O3HAKOMJICHUM C HOBBIM Pa3J/IeJIOM MATEPHAIA ONPEAEIUTE HA PELICHNUE,
KaKUX 33/1a4 OH HAMPABJIEH B TEOPETUYECKOM U MPAKTUYECKOM IUIAHE, HA KAKHUE TIPO-
(dbeccroHaNbHBIX KOMIIETEHTHOCTH O0pAIlleH, C KaKUMU pa3ziesiaMy MPEeAbITyIIero Ma-
Tepuasa CBsI3aH;

- CHUCTEMAaTUYEeCKH MpopadaThiBaiiTe MaTepral ayJJUTOPHBIX 3aHATHH (110 KOH-
CIeKTaM y4eOHOM M Hay4YHOW JIMTEPaType), BBHIMOIHSANUTE JOMAIHUE 3aJaHusl, pac-
YeTHO-Tpaduueckue paboThl U YIIPAKHEHUS, TOTOBHTE JIOKJIAbI JUIsl BBICTYIUICHUM Ha
CEMHHAPAX U MPAKTUYECKUX 3aHATUAX, TEMATUUECKUX JUCKYCCUSIX U JIETOBBIX UTPax;

- PEryJiipHO TPOBOJMUTE TEKYIIUI CaMOKOHTPOJIb MPOWJECHHOIO MaTepuala,
MIPUMEHSIS JJ1s1 TOTO BOTIPOCHI U TECTHI;

- UCIIOJIb3YUTE KOHCYJIbTALMU MTPENOIaBaTENS I MOJIYYEHUS Pa3bsICHEHUM 110
CJI0>KHBIM pa3JiesiaM MaTepuaja U TEKyIIEro KOHTPOJIS 3HAHUM;

- UCTIONIb3YHTE KadeapaabHble METOANYECKUE YKa3aHUs 110 BBITTOJTHEHUIO CaMO-
CTOSITEJILHBIX JIOMAIIIHUX 3a/IaHUH, pacueTHO-rpaduuecKkux padoT U yIpakKHEHUH;

Buabi u popmbl 0TPAOGOTKH NPONYIIEHHBIX 3aHATHH

CryneHT, mponmyCTUBIIHNK 3aHATHS, 0053aH O3HAKOMUTHCSA C TEOPETUIECKUM Ma-
TEPUAJIOM 10 TEME MPOITYIIEHHOTO 3aHATHUSI; PEIBAPUTEIIBHO BBITIOJIHUB MPOITYLICH-
HBIW pacueT, NPUATH Ha KOHCYJIBTALMIO K MPENOAABATEIIO JJIs1 MPOBEPKHU MPABUIBHO-
CTH BBIIIOJIHEHHOTO pacyeTa.

12. Meroauyeckue peKOMEHIALUHM MPENOAABATEAM 10 OPraHU3aALMU 00yYeHUs
10 JUCUHMILIUHE

1. JIexun

Hcnonb3yroTes cieayronue METoIbl, CpeacTBa U GOPMBI OOYyUCHUS:
1. Memoowt 06yuenus. B npoiiecce YTeHuUs JEKIIUU HEOOXOIUMO MIPUBJIICKATh CTY-
JICHTOB aKTUBHO NMPUHUMATh YYaCTUE B YCBOCHUH U IOHUMAaHUs MaTepHuaia, 3aaBas
BOIIPOCHI U KOMMEHTHUPYS OTBETHI CTYICHTOB.
a) no xapakmepy no3Ha6ame1bHOI 0eAmeabHOCHU .

- pEIPOAYKTHUBHBIMN,

- MPOOJIEMHBIH.
0) no ucmounuKy 3HaHUi:

- CJIOBECHBIH,
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- HArJIAIHBIA (CXEMbI, PUCYHKH, MOJICIIU, IPE3EHTAIIUH ).
Koumponw yceoenusn ocyumiecTBISECTCS IyTEM IIPOBEJICHUST 3a4eTa.

2. IlpakTyeckue 3aHsITus

[IpoBeneHre MPAKTUUECKUX 3aHATUN JOJDKHO COOTBETCTBOBATH MUX OCHOBHOM
uenn: GopMHUPOBAHUIO HEOOXOJUMBIX YMEHUN U HABBIKOB.

DopMbI TPAKTUYECKUX 3aHATUN MOTYT OBITh pa3Hble: 00CYKJEHUE U aHAJINU3, Te-
CTUPOBAHHE 10 TEME 3aHATUM, U JP.

[Ipy MOArOTOBKE K MPAaKTHUYECKOMY 3aHSATHUIO MPENOJaBaTeli0 HEOOXOAMMO
YTOYHHTH IIJIaH €ro MPOBEACHHUSI, TPOAYyMaTh (OPMYIUPOBKHU U COIEPKaHNE YUECOHBIX
BOIPOCOB, BRBIHOCUMBIX Ha 00CYK/IeHUE, 03HAKOMHUTHCS C HOBBIMU ITyOJIUKALIUAMU. 3a-
BECTH pabouyIo TETPajb, B KOTOPOI YUUTHIBATH MOCEIIAEMOCTD 3aHATHI CTyACHTaMU
Y OLICHUBATh UX padOTy B COOTBETCTBYIOIIMX Oaiax. OKka3blBaTh METOJUYECKYIO TO-
MOILb CTYJIEHTaM B MOATOTOBKE pedepaToB MO BOIIPOcaM 00CYKIaEMOU TEMBI.

[Tpu mpoBeaeHUH MPAKTUYECKUX 3aHATHI MOTYT OBITh MCIIOJIb30BAaHbl Pa3Iny-
HbIE METO/Ibl OpraHu3aly yueOHo! padoThl. bonee BbICOKMI ypOBEHb CAMOCTOSATEb-
HOCTHU CTYJICHTOB Ha MPAKTUUECKUX 3aHATUSAX MOXKET ObITh JOCTUTHYT IIpU padboTe 1Mo
WHIUBUYAJIBHBIM 33JIaHUASIM 110J] PyKOBOJCTBOM IIPENIOAABaTEN.

IIporpammy pa3zpadoraJi:

Ama M.C., K.T.H., JTOLEHT e .1
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PELLEH3USA
HAa pa0o4yI0 NPOrpaMmy AU CHUILTHHBI
«HacocHble yCTAHOBKHM COBPEMEHHBIX CHCTEM BOJOCHA0KEHHUS U BOJI0OTBE/Ie-
Hus» OIIOII BO no nanpasiaennio 08.03.01 «CTponTesibCTB0» HANIPABJICH-
HOCTh «H:KeHepHbIe cUCTeMbl BOJOCHA0KEeHHUSI M BOIOOTBEIeHUS»
(kBasin(puKanus BbINYCKHUKA — 0aKaJIaBP)

XanoBbiM Haptmupom BraaumupoBuuem, npodeccopom kKadeapbl THAPOTEX-
Huueckux coopyxennit ®I'60Y BO PT'AY - MCXA umenu K.A. TumupsizeBa T10KTO-
POM TEXHMUYECKHX HAyK (Jlajiee Mo TEKCTY PEIeH3€EHT), IPOBE/IeHa peleH3 s padoueit
pOrpamMMbl AUCHUIUIMHBI «HacocHbIe yCTaHOBKHM COBPEMEHHBIX CUCTEM BOJIOCHA0XKE-
Hus ¥ BogooTBeaeHus» OIIOIT BO no nanpasnenuto 08.03.01 — «CTpouTenbCTBOY,
HarpaBjIeHHOCTh «HXeHEepHbIE CUCTEMbI BOJIOCHAOXKEHHSI U BOJIOOTBEICHUs» (KBa-
muduKaims BbITyCKHUKA — OakanaBp) paspadoranHoit B ®I'BOY BO «Poccutickuii
rocyaapcTBeHHbIl arpaphbiii yHuBepcuteT — MCXA nmenu K.A. TumupsizeBa», Ha
Kadeape cenbCKOX03IMCTBEHHOTO BOJOCHA0KEHUS U BOJOOTBEACHUS (Pa3paboTUNK —
Amu M.C., K.T.H. IOLICHT)

PaccmoTpeB npeicTaBieHHbBIE HAa PEIICH3UIO MaTEpUabl, PELICH3CHT MPUIIET K
CJICAYIOIIUM BBIBOJIAM:

1. TlpeabsiBnenHas paboyasi mporpamMma AUCIUIUIMHBI «HacocHbIe YyCTaHOBKH
COBPEMEHHBIX CHCTEM BOJIOCHAOKEHMSI U BOJOOTBEIECHUSD» (nanee mo TekcTy IIpo-
rpamma) coomsemcmeyem TpedboBanusmM OI'OC no nanpasnenuto 08.03.01 — «Ctpo-
uTenbCTBOY. [Iporpamma codeporcum Bce OCHOBHBIE pa3lielibl, coomeemcmayem Tpe-
OOBaHMSIM K HOPMATUBHO-METOJUYECKUM JJOKYMEHTaM.

2. [IpencraBnennas B Ilporpamme axkmyanbhocms y4eOHOW JUCHUIUIUHBI B
pamkax peanuzanuu OIIOII BO ue noodnescum comuenuro — MACUUTIITAHA OTHOCUTCS
K BapUaTUBHON yacTH yueOHoro mukia — b1.B.22

3. lIpencraBnennsie B [IporpamMme mesim TUCIMIUIMHBI COOTBETCTBYIOT TPEOO-
BaHusAM PI'OC nampasnenns 08.03.01 — «CtpourtenbcTBo»

4. B cootBerctBuH ¢ [Tporpammoii 3a nucuurinHoi «HacocHble yCTaHOBKH CO-
BPEMEHHBIX CHCTEM BOJOCHAOXKEHUS M BOJOOTBEACHUS» 3aKPEIUICHO 2 KOMIIETEeH-
umid. {ucuuminna «HacocHble YCTAaHOBKM COBPEMEHHBIX CHCTEM BOJOCHAOKEHUS U
BOJIOOTBEJICHUS» U TIpejacTaBieHHas [IporpamMma criocobHa peann3oBaTh UX B 00bSIB-
JICHHBIX TPEOOBAHUSIX.

5. O0mast TpyAo€MKOCTh TUCHUTLTNHBI «HacocHbIe yCTAaHOBKM COBPEMEHHBIX
CUCTEM BOJIOCHAOKEHHUS M BOJOOTBEICHUS COCTABISICT 3 3a4ETHBIX €IHHUIIBI
(108 yacoB).

6. Uudopmariys o B3aMMOCBSI3U U3y4aeMbIX TUCIIUIIINH U BOIPOCaM UCKITIOUe-
HUS TyOJWpPOBAHUS B COJIEPKAHHUM JUCIUIUIMH COOTBETCTBYET JIEWCTBUTEILHOCTH.
Jucnunnaa «HacocHble yCTaHOBKHM COBPEMEHHBIX CHCTEM BOJIOCHAOXKEHHS U BOJIO-
OTBEJICHUS» B3auMocBs3aHa ¢ Apyrumu quctumHamMu OITOIT BO u YueOGHoro miana
no HamnpasyieHuto 08.03.01 — «CTpouTeabCcTBO» U BO3MOXKHOCTD TyOJIMPOBaHUS B CO-
JepKaHuU OTCYTCTBYET. [T0CKOIBKY MUCIMIUIMHA HE IPEAYCMATPUBAET HAJTUYHUE CIIe-
[UAJIbHBIX TPEOOBaHUN K BXOJHBIM 3HAHUSIM, YMEHUSAM U KOMIIETEHIIUSAM CTYJICHTA,
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XOTSI MOKET SIBJISITHCS IPEAIIECTBYIOLIEHN AJIsl CIIEUANIBHBIX, B TOM YHCIE NPOoQecch-
OHAJIbHBIX AMCLMILINH, UCIOIb3YIOIINUX 3HaHUS B 00JaCTU CTPOUTEILCTBA B Ipodec-
CUOHAJIBHOM AESTEIbHOCTH OaKanaBpa 1o JaHHOMY HallpaBJICHUIO MMOATOTOBKH.

7. TlpencraBnennas [Iporpamma npeanosaraer UCIoIb30BaHUE COBPEMEHHBIX
00pa30BaTeNbHBIX TEXHOJOTUH, UCIOJIB3YEMBIE TIPU pEATU3aLMN Pa3IMUHBIX BUIOB
yueOHoU paboThl. POpMbI 00pa30BATENBHBIX TEXHOJIOTUIA COOTBETCTBYIOT CliEHU(UKE
JUCUUTUINHBI.

8. Ilporpamma nucturuinabl «HacocHbIE yCTAaHOBKH COBPEMEHHBIX CHCTEM BO-
JIOCHA0XEHUS U BOJIOOTBEICHUSD» MPEAToiaraeT 6 3aHATUN B UHTEPAKTUBHOMN opMe.

9. Bwuapbl, coaepkaHue U TPYyI0EMKOCTh CAMOCTOSITENIEHOM pabOThI CTY/ICHTOB,
npenacrasieHHbIe B [I[porpamMmMe, COOTBETCTBYIOT TpeOOBaHUAM K TOATOTOBKE BBIITYCK-
HUKOB, coaepxkanumcs Bo ®I'OC BO nanpasnenus 08.03.01 — «CTpoutenbcTBo».

10.[IpencraBnennsie u onucanubie B [Iporpamme ¢hopMbl TEKyIen OIEHKH 3Ha-
Hull (ompoc, Kak B (hopme 00CYk AeHUs OTAEIbHBIX BOIIPOCOB, TAK U BBICTYIUICHHUS, U
ydacTue B TUCKYCCHSX, y4aCTUE B TECTUPOBAHUU, paboOTa HaJl KypCOBBIM IIPOEKTOM),
COOTBETCTBYIOT crieHU(UKe JUCIMUILIUHBI U TPEOOBAHUSM K BBIITYCKHUKAM.

11. ®opma npomMeKyTOUHOTO KOHTPOJISI 3HAHUN CTYAEHTOB, IPEAYCMOTPEH-
Has [Iporpammoii, ocymectBisieTcss B GopMe 3K3aMeHa, YTO COOTBETCTBYET CTATYCY
JUCHMIUIMHBI, KaK JUCUUIUIMHBI BapUaTUBHON udacTu ydyeOHoro mukia — b1.B.22
®I'OC nanpasnenus 08.03.01 — «CtpouTenscTBOY.

12.®opMmbl OIICHKM 3HAHUM, TpeacTaBieHHble B [Iporpamme, COOTBETCTBYIOT
cnenu(uKe TUCUUILTMHBI U TPEOOBAaHUAM K BBIITYCKHUKAM.

13. VYueOHO-METOAUYECKOE O00ECHeUYeHHE TUCIUIUIMHBI MPEICTABICHO: OC-
HOBHOM JUTEpaTypoi — 2 UCTOYHUKA (0a30BbIi yueOHUK), TOMOIHUTEIBHON JIUTEpa-
TypOU — 5 HAMMEHOBAHMM, IEPUOJNYECKUMU U3TAHUSAMHU — 3 HCTOYHUKOB CO CCBIJIKOM
Ha 3JIEKTPOHHBIE pecypcbl, MHTepHeT-pecypchl — | MCTOUHMKA U COOTBETCTBYET Tpe-
ooBanusim @I'OC nanpasnenus 08.03.01 — «CTpouTenbCTBOY.

14 MarepuanbHO-TEXHUYECKOE 00ECTICUCHUE JTUCITUTIIIMHBI COOTBETCTBYET CIie-
muduke qucuumuinabl «HacocHble yCTaHOBKM COBPEMEHHBIX CUCTEM BOJOCHA0KEHUS
Y BOJIOOTBEACHUSD U 00ECIICUNBAET UCIIOIb30BAaHUE COBPEMEHHBIX 00pa30BaTEIbHbIX,
B TOM YHCJI€ UHTEPAKTUBHBIX METOJIOB OOyUYEHUSI.

15.MeTonnyeckue peKOMEHJAIMH CTYACHTaM U METOAMYECKUE PEKOMEH1alluu
MPENoIaBaTessiM 10 OpraHu3auy OOy4eHHs 0 AUCLUIUIMHE JA0T MPEACTaBICHUE O
cnenuguke o0ydeHus no gucuuiuinie «HacocHble yCTaHOBKM COBPEMEHHBIX CUCTEM
BOJOCHA0XEHUS U BOAOOTBEICHUS.
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OBIIHUE BbIBO/IbI

Ha ocHOBaHMM NpPOBEJEHHOIN PELIEH3UU MOKHO CAEJIATh 3aKJIIOYEHHUE, YTO Xa-
pakTep, CTPyKTypa U coaepkKaHue pabouell mporpaMmbl AucUUIUIMHBL «HacocHbie
YCTAaHOBKHM COBPEMEHHBIX CUCTEM BOJOCHa0eHus U BojooTBeaeHus» OITOIT BO no
HampasieHuto 08.03.01 — «CtpouTenscTBO», HanpaBiIeHHOCTh «VH)XXEHEpHbIE CH-
CTEMBbI BOJJOCHAOKEHUSI M BOJOOTBENCHUs» (KBamnukaiys OakanaBp), pa3padoTaH-
Hast Amu M.C., K.T.H., o1ieHT cooTBeTcTBYeT TpeboBanusim ®I'OC BO, coBpemeHHBIM
TpeOOBAHMSIM SKOHOMHUKH, PbIHKA TPYyJa M MO3BOJUT MpHU €€ pean3aliy YCIEITHO
oOecrieuuTh (HOPMUPOBAHUE 3aSIBICHHBIX KOMITETEHIIUH.

Penenszent: XanoB H. B., npodeccop xadeappl THAPOTEXHUYECKUX COOPYKESHUM
OI'bOY BO «PTTAY-MCXA um. K.A. TumupsizeBay, TOKTOp TEXHUYECKUX HAYK.
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