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1. Heau u 3a5a4m JUCUMILIHHBI.

Lenbto ocBoeHust nucuMILIMHBI «Hacockl M HAcCOCHBIE CTAHLMHMY SIBISETCA
dbopMupoBaHue KOMMETEHIMM  oOywaromierocs B~ 00JlacTM  pacuera W
MPOEKTUPOBAHMSI HACOCHBIX YCTAHOBOK M HACOCHBIX CTAHLMU JJI MHKEHEPHBIX
CUCTEM 3/1aHUU U COOPYKEHUM U HACEJICHHBIX IIyHKTOB.

3agauu JUCHUIUIMHBL:
- OIEHKAa TEXHMYECKHX PEIIeHHH K MPOEKTUPOBAHUIO, CTPOUTEIHCTBY,
AKCIUTyaTalluM  HAaCOCHBIX M BO3AYXOJIYBHBIX  CTaHUUN  JIEMCTBYIOIIUM
HOPMAaTHUBHO-TEXHUYECKUM U HOPMATUBHO-METOJAMYECKUM JTIOKYMEHTaM;
- MOATOTOBKA U O(GOPMIIEHHS TEKCTOBOM YacTH MPOEKTHOM JOKYMEHTALMH IO
HACOCHBIM CTaHIUSIM CUCTEM BOJOCHA0XKEHUS U BOAOOTBEICHUS ;
- MpaBWja M HOPMBI, OCHOBHBIC 3a/layd M OPraHU3alUI0 JKCIUTyaTalluH,
TEXHUUYECKOTO0 OOCITYXMBaHHUS M PEMOHTAa HACOCHBIX YCTAHOBOK, HACOCHBIX H
BO3/IyXO/JYBHBIX CTAHIIMI CHCTEM BOJIOCHA0KEHUS U BOJJOOTBEICHUS.

2. MecTO IMCUMILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPorpaMMbl

[Iporpamma coctaBiieHa B COOTBETCTBUU C TpebOoBaHUsiMU DenepaabHOro
rOCy/IapCTBEHHOTO 00pPa30BaTEIbHOTO CTaHAApTa BBICHIETO OOpa30BaHUS IO
HamnpasieHuo noarotoBku 08.03.01 CtpouTtenbCcTBO.

JuciuruinHa OTHOCUTCA K 4YacTh,  (opmMupyeMoil  ydyacTHUKaMU
oOpa3oBaTelbHBIX OTHOIIEHUH, bioka 1 ocHOBHOI 00pa3oBaTeIbHON MPOTrpaMMBI
«/H)XEeHEepHBIE CUCTEMBI KU3HEOOECTICUEHUS B CTPOUTEIHCTBEY.

3. TpeOoBaHusl K pe3yJibTaTaM OCBOEHUS TUCHHUIJINHBI
[Ipouiecc m3yueHust AUCIHUILUIMHBI HAMpaBieH HAa (OPMUPOBAHHE CIEIYIONIUX

KOMIIETEHITUH ;
npogeccuoHaIbHbIE KOMIIETEHUUH W UHANKATOPbBI UX TOCTUKCHUS
Tabdauna 2
Koa v HamMeHnoBanue Koa u HauMeHOBaHUE MHAMKATOPA J0CTHKEHUS
KOMIIETCHIINHN KOMIIETCHIINHA

(pe3yJabTaT 0CBOEHHUS)

OIIK-6 - cnocoben yuactBoBaTh B | OIIK-6.2. BpiOop UCXOAHBIX  JaHHBIX  JUIA

HNPOCKTHPOBAaHHUH OOBEKTOB | MPOEKTUPOBAHMS  3JaHUS M HX  OCHOBHBIX
CTpOUTC/IBCTBA o OKWIMIMHO | yyokenepHbIX CUCTEM u CTPOUTEIBHBIX
KOMMYHaJIbHOTO X035 CTBA, B ..

KOHCTPYKIIHIL;

NMOATOTOBKE PACUCTHOIO U TCXHHUKO-
SKOHOMHUYECKOr0 OOOCHOBAHHN HMX
IIPOCKTOB, Y4aCTBOBATH B INOAT'OTOBKC
HpOCKTHOI‘;I AOKYMCHTallu1i, B TOM
YUuCJI€ C HUCIIOJIb30BAaHUCM CPCACTB

OIIK-6.4. BbIOOp TUHOBBIX MPOEKTHBIX PELICHUN U
TEXHOJIOTUYECKOr0  O0OOpYJOBaHUS  OCHOBHBIX
MH)KEHEPHBIX CUCTEM KH3HEeoOecreueH sl 3/1aHus B
COOTBETCTBUU C TEXHUUECKUMHU YCIOBUSIMU;

OIIK-6.4. BbiOOp THMOBBIX MPOEKTHBIX PELICHUN U
TEXHOJIOTHYECKOT0  OOOpYJOBaHUS ~ OCHOBHBIX
MH)KEHEPHBIX CHCTEM KH3HeoOecreueH sl 3/1aHus B

ABTOMATHU3UPOBAHHOI'O
MPOCKTUPOBAHUA U BBIYUCIIHUTCIBHBIX




IIPOTPaMMHBIX KOMIUIEKCOB

COOTBCTCTBUU C TCXHUUCCKUMU YCIIOBUSIMU,

OIIK-6.14. PacuérHoe 00OCHOBaHHE peXUMA
paboThl MHXKEHEPHOUN CUCTEMBI KM3HE00ECTICUCHUS
3/1aHus

I[IKO-1. Cnocobnocts mpoBoauth | IIKO-1.1  Bpibop  HOpPMAaTHBHO-TEXHHYECKHX
OIICHKY TEXHUYECKUX U | TOKYMEHTOB, PETIAMCHTHUPYIONIUX TEXHUYCCKUE
TEXHOJIOTUYECKUX PEIICHUH CUCTEM | pemieHus B cepe  BOJOCHAOKEHUS U
TEIUIOra30CHAOKEHUS, BEHTUJIALMM, | BOJOOTBEICHUS
BOJOCHA0XKEHNS U BOIOOTBEICHUS IIKO-1.2 OueHka COOTBETCTBUS TEXHHYECKUX
petieHui CHCTEMBI BOJIOCHA0KEHMS u
BOJOOTBEICHUS TpeOOBaHUSIM HOPMAaTUBHO-
TEXHUYECKUX JOKYMEHTOB.
IIKO-1.4 OmneHka TEXHUYECKOTO  COCTOSHUS
CHCTEMBI BOJOCHAOXKEHHS U BOJIOOTBEACHHUS
[IKO-2. Cmnocobnocts BeIMONHATE | [IKO-2.1  BpiOOp  MCXOMHBIX  JaHHBIX  JUIA
paboThl MO MPOEKTHUPOBAHUIO CHUCTEM | MPOCKTUPOBAHMS CHCTEMBI BOJOCHAOXKEHUA U
TEIJIOTA30CHAOKEHHUS, BCHTHUJIALMY, | BOJOOTBEIACHHUS

BOJIOCHAOKEHUS U BOJIOOTBEIEHHUS

[IKO-2.2 BpiOop HOPMAaTUBHO-TEXHUYECKHUX U
HOPMAaTHUBHO-METOINYECKHUX JIOKYMEHTOB,
OTIPENENAIONINX TPEeOOBAaHUS Ul MPOEKTHUPOBAHUS
CHUCTEMBI BOJOCHAOKEHUS

[IKO-2.3  BpiGop aHAlIOrOB ¥  THUIOBBIX
TEXHUYECKUX (TEXHOJIOTUYECKUX) penieHui
OTHEIbHBIX  DJIEMEHTOB M  y3JI0OB  CHCTEMBI
(coopykeHus1) BOJOCHAOKEHUS

[IKO-2.5 Bpibop THIOBOTO KOMIIOHOBOYHOTO
pelieHus CUCTEMBI BOJIOCHA0XKEHUS u
BOJIOOTBE/ICHUS

[IKO-2.7 Pacuer u BBIOOpP TEXHOJIOTHYECKOTO
000py/I0BaHUs AJIsi COOPYKEHHUSI BOJOCHAOKEHUS U
BOJIOOTBE/ICHUS

ITKO-2.9 IToarotoBka u oopmieHue rpadhudecKon
yacTU TIPOEKTHOM U padouel JOKyMEHTaIMu
CUCTEMbI BOJIOCHA0KEHNUS 1 BOJIOOTBEICHUS

I[IKO-2.11 IMoaroroska nHpopManuu VTS
COCTaBJIEHUS TEXHUYECKOTO 3aJaHHUS [0 CMEKHBIM
paszenaMm TpPOEKTa CHUCTEMbl BOJIOCHAOKECHHS U
BOJOOTBEICHUS

[IKO-2.12 OueHka KOppYNLUHOHHBIX PHUCKOB B

IOPOM3BOJICTBEHHON  JedTenbHOCTH B cepe
BOJIOCHA0KEHUS U BOJIOOTBE/ICHUS
I[IKO-3. Cnoco6nocts  BbImosiHATH | [IKO-3.3  BpiGop U  cpaBHEHHE IPOEKTHBIX
000OCHOBaHME MPOEKTHBIX PELICHUH | peIIEeHU  CHUCTEMBI BOJIOCHAOXKEHUS U
CUCTEM TEIJIOra30CHA0XKEHMs], | BOJOOTBEICHUS, OOECIEeUNBAIOIINX BBIIOJIHEHUE
BEHTWISALMM,  BOJOCHAOXKEHUS M | TpeOOBaHHUM TEXHUUECKOTO 3aJIaHMsI
BOJIOOTBEICHUS [TKO-3.9 Pacyer OCHOBHBIX TEXHOJIOTHUECKUX

napamMeTpoB pa6OTLI CHUCTCMBI BOI[OCHa6)KeHI/IH u
BOJOOTBCIACHUA

TIKO-3.11 ITonroroBka TEKCTOBON
MPOEKTHOM JOKYMEHTaIu1
BOJIOCHA0XXEHUS Y BOJIOOTBEICHUSA

qacTHu
CHUCTCMBI




B pesynbrare 0ocBOeHUS JUCHUIUIAHBI CTYACHT JOJDKEH:

3Haem.

- TEpeYeHb HOPMATUBHO-TEXHUYECKUX JTOKYMEHTOB, YCTaHABIMBAIOIIUX
TpeOOBaHUsI K HACOCHBIM U BO3JYXOJYBHBIM CTaHIUAM CUCTEM BOJOCHAOKEHUS U
BOJOOTBEJICHHS

- MPUHIMIB KOHCTPYUPOBAHUS U TIapaMETPhl, XapaKTepHU3yrolue padoTy
HACOCHBIX CTaHIIMH CHCTEM BOJOCHAOKCHUS U BOJOOTBEICHM,

- YCTPOMCTBO, KOHCTPYKIIMU U MPUHIIUI paOOThl HACOCOB U BO3YXOJ1YBOK,
KOHCTPYKIIMM W TPUHIUIBI MPOCKTUPOBAHMS HACOCHBIX W BO3JIYXOJYBHBIX
CTAHIIMHA CUCTEM BOJOCHAOKEHHS M BOJIOOTBEICHHUS |

- METOJbl pacueTa OCHOBHBIX JHEPreTUYECKHX MapamMeTpoB HACOCOB,
pacueta TpyOOINPOBOJAOB HACOCHOW CTaHIIMU, BBHIOOpA HACOCHBIX arperaTtoB u
TEXHOJIOTHYECKOTO0 O0OpYJOBAaHUS HACOCHBIX CTAHIIUNA, OMPEACIICHUS pPeXuma
paboThI HACOCOB;

- TpaBWJa W HOPMBI, OCHOBHBIC 3aJla4yd U OPraHU3AIUIO0 JKCIUTyaTalluH,
TEXHUYECKOT0 OOCTY)KMBAaHUS U PEMOHTA HACOCHBIX YCTAHOBOK W HACOCHBIX U
BO3JIYXOJIYBHBIX CTAHIIUM CUCTEM BOJOCHAOKEHUS U BOJIOOTBEACHUS,

- mapaMmeTpbl pabOThl HACOCHBIX YCTAHOBOK M HACOCHBIX CTaHIIMK CHUCTEM
BOJIOCHAOKEHUSI M BOJOOTBEACHUS M MX B3aUMOJCHCTBUE C €MKOCTHBIMHU
COOPYXEHUSIMH U TPYOOTIPOBOJIaMH;

HMeeT HABBIKU (HA4YaJIBLHOI0 YPOBHSI):

- BeIOOpa  JIEUCTBYIONIMX  HOPMATUBHO-TIPABOBBIX, = HOPMAaTHUBHO-
TEXHUYCCKMX M HOPMATHBHO-METOJMYECKHX JTOKYMEHTOB, PpErjIaMEHTHUPYIOIINUX
TEXHUYCCKHE pEIICHUs HW TpeOOBaHUS K IPOCKTUPOBAHUIO, CTPOUTEILCTBY,
OKCIUTyaTalliM M PEMOHTY HACOCHBIX M BO3JYXOIYBHBIX CTaHIIMH CHUCTEM
BOJIOCHA0KEHHUS Y BOJIOOTBEACHUS,

- BbpIOOpa aHAJOTOB M THUIIOBBIX TEXHUYCCKUX PEIICHUH OTISIbHBIX
3JIEMEHTOB M y3JI0B HACOCHBIX CTAHIIUM CUCTEM BOJAOCHAOKEHUS M BOJOOTBEICHUS
WX QJIalTalliyd B COOTBETCTBUHU C TEXHUUYECKUM 33JIaHUEM Ha MPOCKTUPOBAHUE,

- BBIOOpA THUIOBBIX KOMITOHOBOYHBIX PEIICHUN HACOCHBIX CTaHIIUHA CHUCTEM
BOJIOCHA0KEHUS 1 BOJOOTBEICHHUS;

- pacyeTa U BbIOOpA HACOCOB M TEXHOJOTMYECKOTO 000PY/I0BaHUS HACOCHBIX
CTAHIIMHA CUCTEM BOJOCHAOKEHHUS M BOJIOOTBEICHHUS

- TIOATOTOBKH M OQOpMIICHUSI TpapUIECKON YacTH MPOEKTHOW U paboueit
JOKYMEHTAIlMK 110  HACOCHBIM  CTaHIHUSIM  CHCTEM  BOJOCHAOXEHUS |
BOJOOTBEJICHHUS

- BbIOOpa M CpPaBHEHHS IMPOCKTHBIX PEHICHWH HACOCHBIX CTAHIIUHA CHUCTEM
BOJIOCHAOXEHUS W BOJOOTBEICHUS, 00CCIICUMBAIOIINX BBITIOJTHEHHE TPEOOBaHUM
TEXHUYECKOTO 3aJIaHKs Ha IIPOCKTUPOBAHHC;



- KOHTPOJIA THAPaBIMYCCKUX

BO3/1YXOJYBHBIX YCTaHOBOK.

PEKUMOB

4. O0beM TUCHUILIMHBI M BBl y4e0HO#i padoThl

paboThlI,

HACOCHBIX u

Taoauna 2
Bcero yacos/ CemecTpbl
3a4.eq.
Bup yyeOHol padoThI 00O | 390 [010]0) 300
4 5
KonTakTHas padora (Bcero) 48/1,3 | 12/0,3 48/1,3 12/0,3
B ToMm uuncne:
Jlexkun 32/0,9 | 8/0,2 32/0,9 8/0,2
[IpakTrdeckue 3aHATHS 16/0,4 | 4/0,1 16/0,4 4/0,1
CamocrosiTeibHasi padoTa (Bcero) 60/1,7 | 96/2,7 60/1,7 96/2,7
B ToMm uncne:
[NpesenTanyu 18/0,5 | 25/0,7 18/0,5 25/0,7
Temsl 11 camocTosTensHoro m3yuenus | 18/0,5 | 25/0,7 | 18/0,5 25/0,7
u (unu) opyeue euowvl | 24/0,7 | 46/1,3 24/0,7 46/1,3
CAMOCMOSIMENbHOU pabombl:
[ToaroroBka k 1a00paTOpHBIM paboTam - - - -
[oxroToska k npaktudeckuM 3anatuam | 18/0,5 | 36/1 18/0,5 36/1
IToAroTOBKA K 3a4eTy 6/0,2 |10/0,3 6/0,2 10/0,3
Buja oruerHocTn 3a4eT | 3a4eT 3a4eT 3a4eT
BCEI'O B yacax 108 108 108 108
O01mas Tpy10eMKOCTh
M CHUILIHHbBI BCEI'O B 3au4. 3 3 3 3
eIUHNIAX
5.Conep:kanue TUCUUIINHBI
5.1. Pa3geanpl AMCHUIIMHBI M BUABI 3aHATHIA
Taoauna 3
N HanmenoBanue pasjeia Yacel Yacel Yacel Beero
) AACHUTIJINHBI 110 JICKIIHOHHBIX | JIA0OPATOPHBIX | NMPAKTHYECKHX
n/n . . . 4acoB
CeMeCTpaM 3aHATHHU 3aHATHHA S3AHATHHU
1 | Knaccuduxamms u 8 - 4 12
KOHCTPYKIIMU HACOCOB U
BO3AYXOAYBHBIX MAIlIWH.
OCHOBHBIE
OHEPTCTUYCCKHUC
IapaMeTpbl HaCOCOB.
2 | PaGouwnii mporecc 12 - 8 20




IIEHTPOOESIKHBIX HACOCOB
U UX XapaKTEPUCTUKHU.
CoBMecTHas paboTta

HAaCOCOB.
3 | [IpoektupoBanue u 12 - 4 16
IKCIUTyaTaIusi HAaCOCHBIX
u BO3YXOIyBHBIX
CTaHIHH.
BCEro 32 - 16 48
5.2. JIeKMOHHBIE 3aHATHS
Taoauna 3
Ne HaumeHnoBanmue Conep:xanue pa3aena
pa3nena TUCHUTILINHBI
1 | Knaccudukauus u Tema 1. Hacocel 1 BO31yX0/TyBHbIE MaIIMHbI
KOHCTPYKIIUH HAcOCOB KHaCCI/I(l)I/IKaHI/IH HAaCOCOB M BO3AYXOJYBHBIX MallWH. KpaTKaﬂ
- HUCTOPHS Pa3BUTHUS HACOCOB W KoMipeccopoB. KoHcTpykiuu
BO3IYXOIyBHBIX HACOCOB: IMHAMHYECKHUX, 00beMHBIX. OCOOCHHOCTH KOHCTPYKIIUHA
HAaCOCOB, MPHUMEHSAEMBIX I TIEPEKAYMBAHUS 3arpsS3HEHHBIX |
MAIIHH. arpecCUBHBIX YKUJIKOCTEH. CrpyitHbie u BO3/YIIHbIE
OcHoBHEIC BOJIOIOABEMHHKHU. BO31yXOIyBKU M KOMIIPECCOPEIL.
OHEPreTUIeCcKue Tema 2. OCHOBHBIE HHEPre€TUYECKUE MMApaMeTPbl HACOCOB.
rapameTpbl HaCOCOB. OCHOBHBIE PHEPTreTUYECKHUE MapaMeTphl HACOCOB: IMOJa4a, HArop,
naBieHue,  wmoimHocTh, KIIJ[.  TepmuHonorusi,  pacuersl,
HU3MEpPCHHE.
['eomeTpuueckass ¥ BaKyyMMETPHYECKass BBICOTA BCACHIBAHHS
Hacoca. KaButamuss B Hacocax u Ooppba ¢ Heill. OcHOBHOE
ypaBHEHHUE INEHTPOOSKHOTro Hacoca. [IpuOmmwkeHHbIE (OPMYIIBI
MOoJ[a4M M HaIropa Hacoca.
2 Pabouwuii mporecc Tema 3. 3akonbl momobus. KoadduiumeHT OBICTPOXOIHOCTH.

LIEHTPOOCIKHBIX
HacOCOB U

HX XapaKTePUCTHKH.
CoBmecTHas pabora
HACOCOB.

3akonbl nogo0usi HacocoB. Popmynsl nepecuera. Koaddumment
OBICTPOXOTHOCTH.

Tema 4. XapakTepUCTUKU  I[EHTPOOCKHBIX  HACOCOB.
XapakTepUCTUKU  IEHTPOOSIKHBIX  HACOCOB:  TEOPETHUECKHE,
paboune, yHUBepCalbHbIE, CBOIHBIC (TpaduKu MoJeit).
[TocTpoeHne xapakTepucTUK HacocoB. HeycTaHoBuBIIHMECS W
MEPEXOJIHBIE PEXKUMBI  PabOTBHI  HACOCOB. XapaKTEpUCTUKA
TpyOomnpoBoa. [IpuBeneHHas xapakTepucTHKa Hacoca.

Tema 5. MeToapl peryiupoBaHds TOJa4d M HANopa HACOCOB.
MeTtonbpl peryiaupoBaHus MOJAa4Yd M HAmopa HacocoB. BrusHwue
U3MEHEHHUS YpPOBHS BOJbl B MCTOYHUKE M HAMOPHOM pe3epByape
Ha PEXUM pabOThI HACOCOB.

Tema 6. IlapamnensHas W TOcJenoOBaTelbHAas padOTa HACOCOB.
[MapannensHas padota HacocoB. [lapannenbHas paboTa HaCOCOB C
pasHbIMU  xapakrepuctukamu.  [locienoBarenpHas — paboTa
HAaCOCOB.




[IpoextupoBanue u
JKCILTyaTalus
HACOCHBIX U
BO3/1YXOIyBHBIX
CTaHIHH.

Tema 7. KOHCTpYKIMHM HAaCOCHBIX U BO3AYXOJYBHBIX CTaHIUM.
HopmartuBHbIE TOKyMEHTBI, KOTOPBIMH PETJIAMEHTHPYETCS
IPOEKTUPOBAHUE, CTPOUTENBCTBO, OKCIUIyaTalUsi U PEMOHT
HACOCHBIX U BO3/yXOJYBHBIX cTaHIMH. KOHCTPYKIIMM HACOCHBIX U
BO3JAyXOAYBHbIX CTaHIMWA. Ha3HaueHne © CXEMbl CTaHIUU.
BononpoBoHbie HacocHble cTaHIMU. HacocHble cTaHIIuU cUCTEM
BOJOOTBeNeHUA. lIpuemHBIi pe3epByap HACOCHBIX CTAaHIMMI
CUCTEM BOJIOOTBEeZIeHMsI. Bo31yXo1yBHBIE CTAaHIUU.

Tema 8. IIpoexkTupoBaHue HACOCHBIX M BO3AYXOIYBHBIX CTaHIIMM.
Opranuzanus M TpPOBEAEHUE NPOEKTHhIX paboT. Haznauenue
IIPOEKTa U CTAJUU MPOEKTUPOBAHUS HACOCHBIX U BO31YXOAYBHBIX
craniuid. CoctaB 000pyJIOBaHUS HACOCHBIX CTaHIUK. Pacuer
SHEPreTUYECKUX MapaMeTpoB U ONpeeIeHIe Hallopa HaCOCHOM
ctanuuu. Bpi6op sHepretnueckoro oOopynoBaHus. OCHOBHbIE
SHEpreTUYecKue  IMapamMeTpbl U ONpEeJelieHue  JaBJICHUS
BO3J1yXOJyBHOM CTaHIVH.

Tema 9. OkcryaTanusi HACOCHBIX M BO3JYXOAYBHBIX CTAHIIMM.
OCHOBHBIE  TIOJIOKEHHSI HOPM W TPaBHI  TEXHUYECKOU
JKCIUTyaTalliy HACOCHBIX U BO3AyXOMYBHBIX cTaHIMi. [lapameTpsl
HAJIe)KHOCTH AKCIUTYaTallud M MEPOTIPUSTHS MO MX MOBBILIIECHUIO.
N3Hoc oOopynoBanust HacocHbIX cTaHuui. [Ipodunaktuueckuii u
KalnuTajabHbIA peMOHT 00opynoBanus. HaTypHbie ncnbITaHus

arperatoB  HACOCHBIX  CTaHIIUU. TexXHNKO0-?KOHOMHYECKHE
MOKa3aTeM padOThl HACOCHBIX CTaHIM. OTleHKa KOPPYIIIHOHHBIX
PHCKOB B MIPOM3BOICTBEHHO M IeITEeIIbHOCTH npu
MIPOCKTUPOBAHUH, CTPOUTEIHCTBE W OIKCIUTyaTallMd HACOCHBIX H
BO3JTYXOTyBHBIX
CTaHIIUH.
5.3. JlaGopaTopHblii MPAKTHKYM - He NMPeTyCMOTPEH.
5.4. IlpakTu4yecKkue 3aHATHS
Taoauna 4
No HaumenoBanue
w/n pasaena Conep:xanue pa3jaena
JUCHMIIINHDBI
Knaccudukanus u OcHOBHBIE KOHCTPYKIIMM M pabouue AJIEMEHThI LIEHTPOOECKHBIX
KOHCTPYKIUHU mamH. Knaccudukauuss HacocoB. OCOOEHHOCTH KOHCTPYKIUI
HAacoOCOB U pa3sIMYHBIX BHUJOB HacocoB. OOJiacTH NTPUMEHEHHS HACcOCOB
BO3JIYXOYBHBIX pasnuyHbIX BUA0B. OmnpeneneHue Mojgayd  BOJOMPOBOJJIHOMN
MaIIIFH. HACOCHOM cTaHUMHM. PacueT moJayd HACOCHOH CTaHIMK Ha
OCHOBHEIE XO3SICTBEHHO-TTUTHEBBIE HYXK/IBI 1 HA TIPOTHUBOTIOKAPHBIE HYXKIBI.
SHEpPreTHYECKUe [TocTpoenue rpadukoB BoAOMOTpeOIeHNs HACEIEHHOTO MyHKTA U
1 | mapameTphl HACOCOB. | pabOTHI HACOCOB BTOporo moabeMa. OmpeneneHUe €MKOCTH U

pa3mepoB 0aka BOJIOHanopHOM OamrHu. OmnpeneneHue eMKOCTH
pe3epByapoB YUCTON BOJIBI. Omnpenenenne noJauu
KaHAJIM3aIMOHHOM HacocHOW ctaHuuu OmnpeneneHue pacueTHBIX
pacxo/IoB KaHAJIM3aLMOHHOM HACOCHOW CTaHUMU U PEeXHUMa
paboTbl cuctembl BojpooTBeaeHusi. Iloctpoenue rpadukoB
BOJIOOTBE/ICHUSI HACENICHHOTO MyHKTa U pabOThl HACOCOB.
Omnpenenenre pasMepoB IPUEMHOTO pe3epByapa




PaGouwnii mporecc
LIEHTPOOESIKHBIX
HAcOCOB U

CoBmecTtHas paboTa
HaCOCOB.

UX XapaKTEPUCTHUKHU.

Ornpenenenue Haropa HaCOCHOM CTaHIIUH. Ouenka
FeOMETPUYECKOM M BaKyyMMETPUYECKOW BBICOTHI BCAaChIBaHUSA
Hacoca. OueHka M pacdyeT Halopa Hacoca IO IOKa3aHUAM
npubOpoB M aHATUTUYECKUMU  Meronamu.  OrmpeneneHue
JMaMETPOB HAIIOPHBIX M BCAChIBAIOIIMX BOJOBOJOB. OmpeneneHue
TpeOyeMoro Hamopa HacOCHOM CTaHLMU Ha

pasnuuHble pacdyeTHble ciaydyau. [1og00p HacCOCHBIX arperaTos
[Ton0Oop HacOCHBIX arperaTroB, UCIOIb30BaHUE IPahUUECKUX
XapaKTEePUCTHK HacocoB. OnpeneneHue noTpeoasieMoil MOIHOCTH
Hacoca W mojxoop aAnekrpoasuratens. [locrpoenue rpapudeckux
XapaKTepUCTUK HAacocoB ©  TpybompoBonoB. Iloctpoenue
rpauuecKkux XapakTepuCTUK HaCOCOB MpH NapauieIbHON paboTe.
[HocTtpoenue rpaduyeckux XapaKTEePUCTUK BOJIOBOJIOB.
Omnpenenenue pabounx Todek. [IpoBepka pabOTHI HACOCHOU
CTaHIIMM Ha Cciy4ail aBapuu. YTOYHEHHE peXHMa padbOThI
HAacOCHOM craHuuu. Ilepecuer OCHOBHBIX DHEPTETUUYECKHX
apaMeTpoB Hacoca Ha 3Tane PeryaupoBaHUs pabOThl HACOCHOM
craniuu. PerynmupoBanme pabOThI IIEHTPOOEKHOTO HAcoca MPH
COBMECTHOM paboTe HacocoB. YTOYHEHHE peXuMa  pabOThI
HAaCOCHOM CTaHIIMM NpU BBIOPAHHBIX MapKaxX HACOCOB.

[IpoextrpoBanue u
JKCIUTyaTaus
HaCOCHBIX U
BO3JIyXOJYBHBIX
CTaHIAH.

Bb160p KOMIIOHOBOYHBIX ¥ KOHCTPYKTUBHBIX PEIICHUH 3IaHUS
HAaCOCHOW  CTaHIMU. AHalW3 OCHOBHBIX KOHCTPYKTHBHBIX
peleHni 3TaHUHN HAaCOCHBIX CTaHIIHNH. Onpenenenue
PacIoIOKEeHNsT HACOCHBIX arperaToB M OMNpeEesieHHe OCHOBHBIX
pa3MepoB  3IaHMSl  HAcOCHOM  crtaHuuu. [IpoekTupoBanue
BCACHIBAIONINX W HAMOPHBIX TpyOorpoBoaoB. [IpoekrupoBanue
MON3EMHOM M HAaA3€MHOM YacTU 3JaHUS HACOCHOH CTaHIHU.
[TonGop BcmomorareabHOTO OOOpPYAOBAHUS HACOCHBIX CTaHITUN
cucteM BojgocHaOxkeHUs. OrmnpeneneHne OTMETKH YCTaHOBKH
HacocHbIX arperatoB. Ilogbop Ttpanchopmaropo. Iloxbop
MObEMHO-TPAHCIIOPTHOTO ~ 00OpynoBaHusA. BcromMorarenbHbie
CHUCTEMBI  BOJIONIPOBOJHOW  HacocHoW  craHiuu. [logbop
BCIIOMOTaTEJIBHOTO O00OPYJIOBAaHUS HACOCHBIX CTaHIUHA CHUCTEM
BOJI0OTBeIeHUs. OnpeeieHne OTMETKH YCTAaHOBKH ITOTPY>KHBIX
HacocHbIX  arperatoB. OrneHka W pacyeT  OCHOBHBIX
SHEPreTUYECKUX MapaMeTpoB BO3AYXOAYBHBIX cTaHiuil. [logbop
PEIIETOK u JIPOOHIIOK. BcnomorarennHbie CHCTEMBI
KaHAJIM3allMOHHON HACOCHOH CTaHIIHH. [Toctpoenue tuTaHa
HAaCOCHOM CTaHIUHU c pasMelIeHueM HAaCOCHOTO u
BCIIOMOTATEJILHOTO 000PYIOBaHUs, CUCTEM M KOMMYHHKAIIUH.
[TocTpoenue MpoAOIBLHOTO U TOTIEPEYHOTO Pa3pe30B HACOCHOM
CTaHIINH.

6. CamocTosiTeibHasi padoTa CTYy/IEHTOB IO JUCIHUILINHE

Lens  camocTosATEeNnbHOM  pabOTBI  CTYyI€HTA —  OCMBICIEHHO U
CaMOCTOSITEIbHO paboTaTh CHaudajla C y4eOHBIM MaTepuajoM, 3aT€M C HAy4YHOU
nH(popMalel, 3a10KUTh OCHOBBI CAaMOOPTaHU3AlMA U CAMOBOCIUTAHUS C TEM,
yTOOBl MPUBUTH YMEHHE B JajbHEHIIEM HENPEPHIBHO TMOBBIIIATH CBOIO




npodeccuoHanbHy0 KBanudukanuio. B yueOHOM mpoliecce BBIICIAIOT JBa BUA
CaMOCTOSTEIbHOUN pabOTHI:

ayIUTOpHas — CcaMoOCTOsATEIbHAss paboTa BBINONHIETCd Ha Y4YEOHBIX
3aHATUSAX TIOJ HEMOCPEJICTBEHHBIM DPYKOBOJACTBOM NIPEMOAABATEIs] M IO €ro
3aJ1aHHUIO;

BHEAYIUTOPHAsI — CAMOCTOSITENbHAsT paboTa BBIMOJHAETCS CTYIAEHTOM IO
3aJIaHUIO MpErnoaaBaTelis, HO 0€3 ero HeMOCPEACTBEHHOTO y4acTHsl.

OCHOBHBIM MPHUHIIMIIOM OPTaHU3ALMU CAMOCTOSITEILHON paOOThI CTYACHTOB
SBIISIETCS. KOMIUIEKCHBIN TOAXO/, HAmpaBlICHHBIH Ha (OPMUPOBAHHE HABBIKOB
PETPONYKTUBHON H TBOPYECKOW JEATENBHOCTH CTyJIEHTa B AayAHTOPUH, TPHU
BHEAYTUTOPHBIX KOHTAKTaX C TpErojiaBaTe]eM Ha KOHCYIbTAIMSIX W JOMaITHEH
noaroroBke. Cpelyd OCHOBHBIX BHUIOB CaMOCTOSITEIbHOM paboThl CTYAEHTOB
BBIJICJSIFOT: TIOATOTOBKA K JICKIUSAM, NPAKTHUYECKUM 3aHATHSIM, OJK3aMEHY,
Npe3eHTAlMsIM U JIOKJaJaM; pEIIeHHe KeWCcOB M CHUTYaIlMOHHBIX 3ajad,
POBEJICHUE JIEIOBBIX UTP; YYaCTHE B HAYUYHOH padoTe.

6.1 Tembl AJ1s1 IPe3eHTANMIA M CAMOCTOSATEJILHOTO U3yYeHU s

Hacocsl 1 BO31yX01yBHBIC MAIITHHBI

OCHOBHBIE SHEPTreTHYECKHE IMapaMeTphl HACOCOB

OCHOBHBIE KOHCTPYKIIMH U Pabodre 2IEeMEHTHI IIEHTPOOEIKHBIX MAIIUH
Omnpenenenre o a4 BOAOIPOBOAHON HACOCHOW CTAHITUH
Omnpenenenre moayn KaHATU3allMOHHONH HACOCHOM CTaHIUH

MeTopI peryIMpOBaHus MO1avy M HAaIlopa HaCOCOB

[TapamtensHas U mocieoBaTeabHas paboTa HACOCOB.

OmnpenerneHre HaNlopa HACOCHOW CTaHIIMH

. ITonGop HACOCHBIX arperaTos

10 [TocTpoenue rpadguieckux XxapakKTepUCTUK HACOCOB U TPYOOIIPOBOIOB.
11.KoHCTPYKITMH HACOCHBIX U BO3yXOTYBHBIX CTAHIIUH
12.TIpoexTupoBaHNE HACOCHBIX M BO3IYXOXYBHBIX CTAHIIHIA
13.DkcrutyaTaiius HACOCHBIX M BO3yXOTYBHBIX CTAHIIHMA

14.TlonGop BcmOMOTAaTENBEHOTO O00OPYIOBAaHUS HACOCHBIX CTAHIIMH CHCTEM
BOJIOOTBEJICHMUS.

CoNoOk~WLNE

Yueono-memoouueckoe ovecneuenue camocmoamenvnoii padbomst cmyoeHma:
1. XKypba M.I'., Cokonmor JIL.U., T'oBopoBa K.M. «BomocHabxenue» B 3
tomax. M.: ACB, 2010.

2. AnexceeB E.B. MoaenupoBanue cucteM BOJIOCHAOKESHHS U BOJIOOTBEICHUS

[OnmekTpoHHBIH pecypc]: ydeOHOoe mocobume/ — M.: MockoBckuit
rOCYy/IapCTBEHHBIN cTpouTenbHbIN yHHBepcuTeT, O6C ACB, 2015.— 128
c— Pexum  gmocryma: http://www.iprbookshop.ru/40194.—  OBC

«IPRbooks».



3. Padannckas T.A. HacocHble cTaHuuu [DIEKTPOHHBIA pecypc]| : yueOHOe
nocobue / T.A. Padansckas, P.III. Mancypos, B.1. Koctun. — DnexTpoH.
TeKkCcToBble naHHble. — Capatos: Aii [Iu Op Menua, 2018. — 82 c.

7. OueHoYHbIE CPEACTBA

7.1 Bonipochl K nepBoii py0e:xHOi aTTecTallK

=

Knaccudukanus neHTpoOexKHbIX HACOCOB.

CpaBHEHHE BCEX THIIOB HACOCOB. VX TOCTOMHCTBA M HETOCTATKH.

JuHamudeckue Hacochl. KOHCTPYKIMM, MPUHITUTT ACHCTBUS IEHTPOOEHKHOTO

Hacoca.

[TopuraeBbie Hacochl. KOHCTPYKITUM, PUHIIHIT ISHCTBUS.

BuHTOBBIE HAacOCHI, ITHEKW. KOHCTPYKIMH, IPUHITUTT TCHCTBUSI.

I'unposneBaropbl. KOHCTpYKIMH, IPUHITATT JEHCTBU.

[TpuHIMI ycTpoicTBa M pabOTHI BO3YIIIHOT'O BOJOTOIHEMHHUKA.

BepTukanbHbIe IICHTPOOSKHBIC HACOCHL. OCOOCHHOCTH KOHCTPYKITHH.

. OceBbie Hacochl. KOHCTpYKIIMY, TPUHITUI ACHCTBUS.

10 Buxpesbie Hacockl. KOHCTpyKIIMH, TPUHITUT ACHCTBUS.

11.Bakyym-Hacocsl. KOHCTpyKIIMuM, IPUHILIMI 1EHCTBHUS.

12.MHOTOCEKIIMOHHBIE HACOCHI.

13.0co6eHHOCTH KOHCTPYKITUU TOTPYKHBIX HACOCOB.

14.0co6eHHOCTH KOHCTPYKIIUI HACOCOB, MPUMEHAEMBIX JIJISl IEpeKauyNBaHUs
3arpsi3HEHHBIX JKUJIKOCTEH.

15.KOHCTpYKIIMU ¥ NPUHLINI JEHCTBUS KOMIIPECCOPa U BO3AYXOyBKH.

16.OHepreTrueckre XapakKTepUCTUKH IIEHTPOOEIKHOTO HACOCA.

17.0Onpenenenre MOIIHOCTH HacOCa U BBIOOP JIBUTATEIIS K HEMY.

18.KIIJ] Hacoca 1 HACOCHOM CTaHITUHU.

19.O0npenenenne Hamopa Hacoca.

20.TeopeTnueckuii Harop (OCHOBHOE YpaBHEHHE) IICHTPOOEIKHOTO HAacoca.

21.T'eomeTpudeckas 1 BAKyyMMETPUYECKasi BHICOTa BCAChIBAHMS HAcOCA.

22.KaBuTarus B IEHTPOOSIKHOM Hacoce U Mepbl OOPHOBI C HEH.

23.3aK0oHBI TO00HS IIEHTPOOSIKHBIX HAcOCOB. DOpPMYyIIBI IIepecyeTa.

24.Tlonsitue o kod(purmeHTe OGHICTPOXOTHOCTH.

25.TeopeTtnueckas xapakTepUCTHKa IeHTpoOexHoro Hacoca: H — Q.

26.[TonsiTHE O HEYCTOWYMBOW pabOTE HACOCOB.

27.I3MeHeHne XxapakTepucTUK Hacoca Ipu 00Touke paboyero koieca.

28./3MeHeHne YHEPTeTHIECKUX XapaKTePUCTHK MIEHTPOOEIKHOTO HAacoca Mpu
M3MEHEHHUH YaCTOTHI BPAIICHHs pabodero KoJeca.

29.MeToapl peryIUupOBaHUs MO1a41 HACOCOB HA HACOCHBIX CTAHIIUAX.

30.TTapannensHas 1 mocieI0BaTENbHAS paboTa IIEHTPOOCSIKHBIX HACOCOB.
[TocTpoenue rpaduueckux xapakTepUCTUK.

31.TTapannensHas paboTa HACOCOB, PACIIOJIOKEHHBIX HA PA3HBIX HACOCHBIX

cranmusx. [loctpoenne rpaguaecknx XapaKTEPUCTHK.

w ™
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32.PaboTa 1IeHTpOoOEKHBIX HACOCOB MPH MOCIEJ0BATEIbHOM BKIFOYEHUH UX B
cucTeMe Mo/IayH.

7.2. Bonpocbl KO BTOPOil py0eKHO# aTTecTAlMU

=

Paboune xapakTepUCTHKHU IIEHTPOOSKHBIX HACOCOB. X mpuMeHEeHUeE.

I'paduueckas xapakTepucTuka TpyoonpoBoia. MeTo 1 oCTpOCHHUS.

3. BausHue wW3MEHEHHsS YpPOBHA BOJABI B pe3epByape WIM HUCTOYHUKE
BOJOCHA0XKEHUS HA PEXKUM PaOOTHI HACOCOB.

4. HopMaTtuBHBIC JTOKYMEHTHI, KOTOPBIMHU periiaMeHTUPYeTCS
NPOCKTUPOBAHUE, CTPOUTEIIBCTBO, SKCIUTyaTallWsi U PEMOHT HACOCHBIX M
BO3TyXOYBHBIX CTAHIIHH.

5. IlpuHnun BbIOOpa HACOCOB JUIsl paOOTHl Ha HACOCHOW CTAHIIMM CHCTEMBI
BOJIOCHA0KEHUS.

6. IlpuHIMI BBIOOpa HACOCOB JUIsi pa0OTHl Ha HACOCHON CTAHIIMM CHCTEMBI
BOJIOOTBEICHUS.

7. Knaccudukamus HaCOCHBIX CTaHIIMKA CHCTEM BOJIOCHAOKCHUS .

8. Knaccudukarus HaCOCHBIX CTAHIIMK CHCTEM BOJIOOTBE/ICHHS.

9. CxeMmbl HACOCHBIX CTaHIUH 1-ro moabema.

10.CxeMbI HACOCHBIX CTaHIIUH 2-TO MO IbEMA.

11.CxeMbl HACOCHBIX CTAHIIMA CHCTEM BOJOOTBE/ICHHS.

12.Ha3HaueHue BO3AYXOJYBHBIX W KOMIIPECCOPHBIX CTAaHIIMI B CHCTEMax
BOJIOCHA0XKEeHUS U BOJ0OTBeAeHUsI. OCOOEHHOCTH MX MPOCKTUPOBAHMUS.

13.060pynoBanre TPHUEMHBIX pE3epBYapoOB HACOCHBIX CTaHIUH CHCTEM
BOJIOOTBECHUSI.

14.Omnpenenenrne rabapuTOB TNPUEMHOTO pe3epByapa HACOCHON CTaHIIMH
CUCTEMBI BOJIOOTBE/ICHHUSI.

15.0co0eHHOCTH CTPOMTENBCTBA W IPOCKTUPOBAHMS HACOCHBIX CTAHITUH
CUCTEM BOJOCHAOKEHUS.

16.0co0eHHOCTH CTPOUTENBCTBA M MPOCKTUPOBAHMUS HACOCHBIX CTaHIIHIM
CUCTEM BOJIOOTBEICHMUS.

17.TpeGoBanuss K  TPOCKTUPOBAHUIO  BCACBHIBAIOIINX U  HAMOPHBIX
TPyOOIIPOBOIOB HACOCHBIX CTAHITHH.

18.0OnexkTpocHabkeHWEe HACOCHBIX CTaHIMM. J[BuraTenu, mpuUMeHsEeMble Ha
HACOCHBIX CTAHIIHSIX.

19.YcTpoiicTBO M Ha3HAUYE€HHWE CHUCTEM XO03.-IMThEBOTO U TEXHUYECKOTO
BOJIOCHA0KEHHS HAa HACOCHBIX CTAHIIUSX BOJOCHAOKEHUS U BOJAOOTBEACHHUS.

20.Ha3nauenne TmipoeKkTa © CTaJAWM TPOCKTHPOBAHWSA HACOCHBIX U
BO3/IyXO/YBHBIX CTAHIIHH.

21.TlocnemoBaTeIbHOCTD MPOSKTUPOBAHMUS HACOCHBIX CTAHITHIA.

22.CoctaB 000py/I0BaHUS HACOCHBIX CTAHIIUN.

23.0mpenenenne qaBIeHUs BOAOIPOBOIHON HACOCHOW CTaHITUH.

24.0OmpeneneHne aBIeHUS HACOCHOU CTAHIIUUA BOJOOTBEICHUS.

25.0OCHOBHBIC TIOJIOKEHUST HOPM W TPABHJI TEXHUYECKON OKCILTyaTaIllu

HACOCHBIX M BO3yXOYBHBIX CTAHIIHM.

N



26.Tlopsimok mycka W OCTaHOBKU IIEHTPOOEKHOrO Hacoca MIpu padoTe co
BCAChIBAHHWEM U TIOJTIOPOM BOJIBI.

27 .Ilopsiiok mycka U OCTAHOBKH OCEBOT'0 Hacoca.

28.1lapaMeTpsl HAACKHOCTH OKCIIyaTalldkd W MEPONPUATHA MO HX
TIOBBIIICHUIO.

29.U3Hoc ob0opynoBaHus HAacoCHbIX craHuuid. [lpodunaktuueckuii u
KaluTaIbHBI PEMOHT 000py/I0BaHUS.

30. TexHUKO-?KOHOMHUYECKHE MOKa3aTeNN padOThl HACOCHBIX CTAHIIMIA.

31.01eHKa KOPPYHIIMOHHBIX PUCKOB B MPOW3BOJCTBEHHOW NEATEIHHOCTH MPH
NPOCKTUPOBAHUHU, CTPOUTENBCTBE W  OKCIUTyaTallMM  HACOCHBIX U
BO3IYXOyBHBIX CTAHITHH.

7.3. Boipochl K 3K3IMaHy

1. Knaccuduxanusi eHTpoOEKHBIX HACOCOB.

2. CpaBHEHHE BCEX THUITOB HACOCOB. VX JOCTOMHCTBA U HEAOCTATKH.

3. Jlunamuueckue Hacochl. KOHCTPYKITMHY, IPUHIIMIT ICHCTBHSI

IIEHTPOOCIKHOT'O Hacoca.

[TopiHaeBbie Hacochl. KOHCTPYKITUHM, IPUHIIMIT JICHCTBHS.

BuHTOBBIE HAacOCHI, IITHEKA. KOHCTPYKITUH, IPUHITATT JCHCTBUA.

I'unposneBaropbl. KOHCTpYKIMH, IPUHITATT JEHCTBU.

[TpunHIMn ycTpoiicTBa M pabOThl BO3AYIIIHOTO BOJOMOIHEMHHUKA.

Beprukanbhblie 11eHTpoOekHbIe HACOChl. OCOOEHHOCTH KOHCTPYKITUH.

. OceBble Hacochl. KOHCTpYKITNM, MPUHIINT 1EWCTBUS.

10 Buxpessie Hacockl. KoHCTpyKIIMM, MPUHITUTT ACHCTBUS.

11.Bakyym-Hacocsl. KOHCTpyKIIMU, IPUHILIMI 1€HCTBUS.

12. MHOTOCEKIINOHHBIE HACOCHI.

13.0Oco06eHHOCTH KOHCTPYKITUHU MTOTPYKHBIX HACOCOB.

14.0Oco06eHHOCTH KOHCTPYKITUH HAaCOCOB, TPUMEHSIEMBIX JIJIs
NepeKaYrBaHUs 3arPS3HEHHBIX JKUIKOCTEH.

15.KOHCTpYKIIMU ¥ MPUHIINI IEWCTBUS KOMIPEccopa U BO3AYXOTYBKH.

16.OHepreTrdeckre XapaKTepUCTUKH IIEHTPOOEIKHOTO HACOCA.

17.0mnpenenenre MOIIHOCTH HACOCA M BHIOOP JIBUTATEINS K HEMY.

18.KIIJI Hacoca 1 HACOCHOM CTaHIIHUH.

19.0mnpenenenre Hammopa Hacoca.

20.TeopeTnyeckuii Hartop (OCHOBHOE ypaBHEHHE) IICHTPOOSIKHOT'O Hacoca.

21.T'eomeTpudeckas 1 BAKyyMMETPUYECKasi BHICOTA BCACBIBAHMS HACOCA.

22.KaBuTarus B IEHTPOOSIKHOM HAcOCe U Mepbl OOPHOBI C HEH.

23.3aKoHbI TOA00HS IIECHTPOOSIKHBIX HACOCOB. DOPMYJIBI IIepecUeTa.

24.Tlonsitue o kod(pdurueHTe OHPICTPOXOTHOCTH.

25.Teopernueckas xapaKTepUCTHKa IIEHTpoOekHOro Hacoca: H — Q.

26.[TonsiTHE O HEYCTOWYMBOW pabOTE HACOCOB.

27.V3MeHeHne XxapakTepucTUK Hacoca Ipu 00Touke pabodero kKoieca.

28.M3MeHeHNe YJHEPTeTHIECKUX XapaKTEPUCTHK IEHTPOOSKHOTO Hacoca
MIPY ©3MEHEHUU YacTOTHI BPAIIEHUs pabodyero Kojeca.

29.MeToapl peryIMpOBaHUS MO1a491 HACOCOB HA HACOCHBIX CTAHIIUSX.
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30.ITapannenpHas u mocieaoBaTeabHast paboTa HEHTPOOESKHBIX HACOCOB.
[TocTpoenue rpaduuecknx XapaKTEPUCTHK.

31.I1apannenpHas paboTa HACOCOB, PACIIOJIOKEHHBIX HA Pa3HBIX HACOCHBIX
cranmusax. [ToctpoeHne rpadguaecknx xapakTEPUCTHUK.

32.PaboTa 11eHTpOoOEKHBIX HACOCOB MPH MOCIEA0BATEILHOM BKIFOUEHUH UX
B CHCTEME T0/IauH.

33.Pabourie xapaKTepUCTHKH IIEHTPOOSIKHBIX HACOCOB. VX mprMeHEHHE.

34.TI'paduueckast xapakTepucTuka TpyoornpoBoia. MeTos nocTpoeHusl.

35.BiusiHMe M3MEHEHHWS YPOBHS BOABI B pe3epByape WIM HCTOYHHUKE
BOJIOCHA0XCHHS Ha PEKUM PabOTHI HACOCOB.

36.HopmaTuBHEIC JOKYMCHTHI, KOTOPBIMHU periiaMeHTUPYeTCS
NIPOSKTUPOBAHUE, CTPOUTEIBCTBO, IKCIUTyaTallUs ¥ PEMOHT HACOCHBIX U
BO3TyXOJYBHBIX CTAHIIHH.

37.TIpuHiumn BeIOOpA HACOCOB JjIsl paOOTHI HA HACOCHOW CTAHIIUU CHUCTEMBI
BOJIOCHA0KEHUSL.

38.1IpuHium BeIOOpA HACOCOB JIsl paOOTHI HA HACOCHOW CTAHIIUU CHUCTEMBI
BOJIOOTBEICHUSI.

39.Knaccudukarys HACOCHBIX CTaHIIUN CUCTEM BOJOCHAOKECHHS.

40.Knaccudukanus HaCOCHBIX CTaHIIMKA CHUCTEM BOJIOOTBE/ICHUS.

41.CxeMbl HACOCHBIX CTaHIUH 1-ro moabpema.

42.CxeMbl HACOCHBIX CTaHIIMH 2-TO MoabeMA.

43.CxeMbl HACOCHBIX CTaHIIUN CUCTEM BOJIOOTBEIACHUSI.
44 Ha3naueHue BO3AYXOJYBHBIX U KOMIIPECCOPHBIX CTAHIMA B CHUCTEMAaX
BOJIOCHA0XEeHUS U BO100TBeAeHH. OCOOEHHOCTH UX IPOEKTUPOBAHUS.
45.000pynoBaHuEe TPUEMHBIX PE3epPBYapOB HACOCHBIX CTaHIMH CHCTEM
BOJIOOTBEJICHUS.

46.0Onpenenenne rabapuTOB MPUEMHOTO pe3epByapa HACOCHOM CTAaHIIUU
CUCTEMBI BOJIOOTBEICHHUSI.

47.0c00CHHOCTH CTPOUTENIbCTBA M TPOCKTUPOBAHUS HACOCHBIX CTaHIUN
CUCTEM BOJOCHAOKEHUS.

48.0co0eHHOCTH CTPOUTENHCTBA W MPOCKTHUPOBAHUS HACOCHBIX CTAHIIHMM
CUCTEM BOJIOOTBEICHMUS.

49.TpeboBaHusi K TPOCKTUPOBAHUIO  BCACBHIBAIOIIMX W  HAMOPHBIX
TPyOOIIPOBOIOB HACOCHBIX CTAHITHH.

50.0nexkTpocHabXeHHe HACOCHBIX CTaHIUU. JIBUTaTenu, mpuMeHseMble Ha
HACOCHBIX CTAHIIHSIX.

51.YcrpoiicTBO W Ha3HAYCHHE CHUCTEM XO3.-TIUThEBOTO W TEXHHUYECKOTO
BOJIOCHA0KEHUSI HA  HACOCHBIX  CTAHIUSAX  BOJOCHAOXKEHHUS U
BOJIOOTBEICHUSI.

52.Ha3HaueHne mpoeKkTa W CTaAWH TMPOEKTUPOBAHUS HACOCHBIX W
BO3/IyXO/YBHBIX CTAHIIHH.

53.TlocnenoBaTenbHOCTH MPOSKTUPOBAHUS HACOCHBIX CTAHITHI.

94.CocTtaB 000py/10BaHUSI HACOCHBIX CTAHIIUI.

55.0npenaenenue AaBiIeHUs BOJONPOBOIHON HACOCHOM CTAHIIUMU.

56.0OmnpeneneHrie naBIeHNUS HACOCHOW CTAHIIMH BOJIOOTBEICHMS.



57.0cHOBHBIE TIOJOKEHUS HOPM M TPaBWJI TEXHUUYECKOH SKCIUTyaTaluu
HACOCHBIX U BO3YXOAYBHBIX CTAHITHI.

58.Tlopsaiok mycka M OCTAaHOBKH IIEHTPOOEKHOrO0 Hacoca Ipu pabore co
BCAChIBAHHWEM U TIOJTIOPOM BOJIBI.

59.Tlops 10K mycKa U OCTAHOBKH OCEBOI'0 HACOCa.

60.[TapaMeTpsl HAIEKHOCTH OKCIUTyaTallud W MEPOMPHUATHS 1O HX
TIOBBIIICHUIO.

61.U3Hoc o0opynoBaHus HAcOCHbIX cTaHuMi. Ilpodunaktuueckuid u
KaluTaIbHBIA PEMOHT 000py/I0BaHUSI.

62. TeXHUKO-2KOHOMHUYECKHE IMOKa3aTeIn padOThl HACOCHBIX CTAHITHH.

63.01neHKa KOpPYNMIUOHHBIX PUCKOB B TPOW3BOACTBCHHON JESATEIHLHOCTH
Npyd TMPOSKTUPOBAHHWH, CTPOUTEIBCTBE W OKCIUTyaTalMM HACOCHBIX |
BO3IYXOJyBHBIX CTAHITHH.

7.4 ®opMBbI M BUABI OLIEHKHU YCIIEBA€MOCTH CTYA€HTOB

7.4.1 ®opMBbI TeKyHIIero KOHTPOJIS

B xauecTBe popM TEKyIIETO KOHTPOJISI PEKOMEHIYIOTCS

— TPOBEJICHUE U MPOBEPKA MPAKTUYECKUX 3a]1a4.

7.4.2 ®opMbI NPOMEKYTOUYHOM aTTECTALUM

B kauecTBe mMpoOMEKYTOUYHOM aTTECTALMH MPETyCMaTPUBAETCS MPOBEACHUE
9K3aMEHa, B KOTOPBIA BKIKOYEHBI TEOPETHUUYECKUE BOIIPOCHI IO HAcocaMm H
HACOCHBIM CTaHIUSIM CHCTEM BOJOCHAOKEHUS U BOJIOOTBEICHUS.

Hacockl 1 HacoCHbIE CTaHIMU TPEyCMaTPUBAET IPUMEHEHHE CIIEIYIOIINX
o0pa3oBaTeIbHBIX TEXHOJIOTHH:

— HCIOJIh30BaHUE HATJISIIHBIX TUIAKaTOB, BBICTABOYHBIX 0Opa3IlOB, MaKETOB
COOPY)XKCHHUH, HAYYHO-TEXHUYCCKOH MH(POPMAIIMA U PEeKIaMHO-TIOHTpauiaecKkon
NPOAYKIIMU OpTraHu3alluid, TPEeANpUATAd U (GUPM, 3aHUMAIONIUXCS BOIMPOCAMHU
CUCTEM M COOPYKEHUHN BOJOCHAOKEHHUS U BOJAOOTBEACHHUS;

— CaMOCTOSITEIbHOE M3YYEHUE CTYIAEHTaMH pa3feioB JAUCHUIUIMHBI C
MOMOIIBI0  y4eOHOHM, Yy4eOHO-METOAMYECKOW JUTEpaTyphl W  JIIEKTPOHHBIX
WHOOPMAITMOHHBIX ~ PECYpPCOB, TMOATOTOBKAa K TEKyIIEeMy KOHTPOIIO U
MPOMEKYTOUYHOU aTTECTALINH.

7.5 O0pa3ubl GpopM ¥ BUbI OLIEHKH YCII€BA€MOCTH CTYJA€HTOB
7.5.1 OOpa3ubl TeCTOB HA Py0e:KHYI0 aTTeCTALNIO

1-a1 arTecTanus
®.1.0. rpymnmna Hara

1. Hacocom nazvisaemcs

A) MamnHa AJ1s CO3AaHUs TOTOKA KHUAKOU CpeJIbl

B) runpoanmnapar A peryaupoBaHus Hanopa XUIKOCTH

C) ycTpoicTBO 1715 IEpEKAaYNBaHUs KUIKOCTU

D) npubop a5 yMEeHbILIEHUS THIPABINYECKOTO yapa B THIPOCUCTEME
E) ycrpoiicTBa a5 MCIOIb30BaHUS SHEPTUN KUIKOCTU



2. ObvémHble Hacocvl pabomarom no NPUHYUNY:

A) i npeoOpa3oBaHus MEXaHUYECKOW SHEPTUH MPUBOHOTO JBUTATENS B SHEPTUIO
MOTOKA JKUIAKOCTH

B) mns momauum KUAKOCTH ¢ OOJIBIIUMH CKOPOCTSIMU

C) mist BBITECHEHUS )KUAKOCTH U3 KaMephl 32 CYET YMEHBIIIEHUS ee 00beMa

D) mnst mpeoOpa3oBaHus JHEPTUU JIABJICHUS JKUIKOCTH B MEXaHUIECKYIO SHEPTHIO
BBIXOJIHOTO 3BEHA

E) nnsa coznanus nepenajna naBiieHus B TpyOOIIpoBoaax

3. HCZI’lOpOM Hacoca Has3vleaemcH.

A) pa3HOCTh YACIBHBIX YHEPTHH IMPHU BBIXOJIC U3 HACOCA M HA BXOJIC B HETO
B) konmuecTBO KUIKOCTH, IEpeKaunBaeMOe HACOCOM B €TUHUILY BPEMCHH
C) BBICOTA, HA KOTOPYIO HACOC MOJHUMAET KUJIKOCTh

D) yBenudenue gaBieHUs IPH MIPOXOKICHUH KUIKOCTH Yepe3 HACOC

E) sneprusi, cooOménHas HaCOCOM €IMHUIIE BECa KUIKOCTH

7.5.2 OOpa3zen 3aaa4m AJs1 TEKYIIEro KOHTPOJIsI

1. O6vem Oaka BOJOHAMOPHOW OAaIlIHW, OMpPENEICHHBIM C TOMOIIBI0 Tabd. 1, B KOTOpOH
MPEJCTaBICH PEKUM pabOTHI BOIOMPOBOJIHOM HACOCHOW cTaHIMK BTOporo noabema (BHC-II),
coctaBysier 1970 m 3 . IIpoBepuTh NPaBUIBHOCTH 3TOTO OMPEACIICHUS, €CIU PAcXO] BOIBI,
HEOOXOMMMOM I TYIICHWs ToXkapa, cocrtaBiaser 40 7/c, a NPOU3BOIUTEIHHOCTH
BOJIONIPOBOHOM HacocHO# cTaHIuu — 30000 M 3 /cyTkw.

2. O0beM mpHEMHOrO pe3epByapa TJaBHOW KaHanmu3anuoHHOW HacocHou ctaHimu (KHC),
OTIPENICTICHHBIN ¢ TIOMOIIBI0 Ta0JI. 2, B KOTOpOil mpeactasieH pexuM padbotel KHC, cocraBisier
96 M 3 . [IpoBepuTh NMPABUWIBHOCTh 3TOTO OMPEACIICHUS, €CJIM MPOU3BOAUTEIBHOCTh HACOCHOM
craniuu coctasisier 24000 m 3 /cyT.

3. MakcumanbHbli 4acOBOM MPUTOK CTOYHBIX BOJ cocTaBisieT 7,5% OT Cyro4HOro, a
MUHUMAaJbHBIA 4YacoBoil mputok — 1,25%. Omnpenenuts uyucio pabodyux HACOCOB,
yCTaHABIMBAaEMbIX B PallOHHON KaHaJIM3alMOHHON HacocHOM craHuuu. [IpuHsATOE perieHue
000CHOBATE.

7.5.3 OOpa3en OuMs1eTa HA IK3aMeH MO JUCHUIINHE

MI/IHI/ICTEPCIBO HAYKM U BI)ICIIIEMFO OBPA30]§AHI/IH POCCHFIQKOFI DEJEPAIIUN
I'POBHEHCKHUU I'OCYAAPCTBEHHBIN HE®TSAHOU TEXHUUYECKUU YHUBEPCUTET
uMeHu akagemuxka M./[. MuwuiHoHIIIMKOBa

JIMcunmInaa Hacocsl M HaCOCHBIC CTaHIIMU

@akyabTer CmpoumenvHbil ®opMma 00yUeHHS]  OYHAA , 3A0YHA

Hanpasienue 08.03.01 Cmpoumenscmso Mpoduian NHKeHEpHbIE CHCTEMbI )KU3HEO0CSCIICUCHUSI B CTPOUTEIHCTBE
Bunuer Ne 1

1. OGopynoBanue npueMHBIX pe3€PBYapOB HACOCHBIX CTAHIMN CUCTEM BOJOOTBEICHHS.
2. CocTaB 000pyI0BaHHS HACOCHBIX CTAHIIUIA

3. 3amaua



8. YueOHo-MeTOoAMUYeCKOe U MHPOPMALIMOHHOE o0ecnevyeHne JUCIUTINHBI

a) OCHOBHAas JMTEepaTypa

1. Opnos B.A. BonocHaOxxeHue: y4eOHUK Uil CTYJAEHTOB BBICHIMX YYEOHBIX
3aBeICHUM, oOOyyalIIuxcs MO TMporpamMme OakanaBpuatra IO HalpaBIECHUIO
noaroroBku 08.03.01 (270800) «CtpoutensctBo» (mpoduis «BomocHabxenue u
BopooTBeneHuey) / B.A. Opnos, JI.A. Kutka. — M.: UHOPA-M, 2015. — 435 c.

2. Jlsuex I1.M. Hacochl, BEHTUISATOPHI, KOMIIPECCOPHI: yueOHOE mocodue s
By30B / II. U. Mlsuexk ; [peu.: JI. C. I'epacumoBuy, B. . boapog]. - M. : U3n-Bo
ACB, 2012.-432 ¢

3. OGopynoBaHue BOAOIPOBOJHBIX M KaHAJIM3ALMOHHBIX COOPYKEHMI: yueO.
st By3oB / b. A. MocksutuH [u ap.]. — U3na. 2-e, nepepad. u gon. — M.: BACTET,
2011.

0) 10MOJIHUTEJILHAS JIUTEepaTypa

1. Bacunwes, B. M. Hacocel 1 HacocHbIe cTaHIuU : yuyeOHOe mocobue / B. M.
Bacunwes, C. B. ®enopos, A. B. Kyapseue. — Cankr-IletepOypr : CaHkT-
[TeTepOyprckuii TOCYIapCTBEHHBIH aAPXUTEKTYPHO-CTPOUTEIBHBIA YHUBEPCUTET,
BBC ACB, 2017. — 133 c. http://www.iprbookshop.ru/80751.htmi

2. TuxonenkoB, b. II. IIpoexkTupoBaHHe HACOCHBIX CTaHIHH CHCTEM
BOJOCHAOXXEHUSI U BOJIOOTBeNeHUs : ydueOHoe mocodue / b. Il. TuxoHeHKOB. —
MockBa : MockoBckasi TrocydapCcTBeHHasi akaJeMHs BOJHOTO TpaHCIOPTa,
MOCKOBCKHI TOCYJapCTBEHHBI CTPOUTENBbHBIN yHUBepcuter, 2002. — 75 C. —
ISBN 5-7264-0064-X. — TekcT : 3JIeKTpOHHBIN // DIeKTpOHHO-OUOIMOTEUHAs
cuctema IPR BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/49236.htmi
3. Padannckas, T. A. Hacocuble cTaniuu : yueoHoe nocooue / T. A. Padannckas,
P. III. Mancypos, B. U. Koctun. — Caparos : At [1lu Op Menua, 2018. — 82 c.
— ISBN 978-5-4486-0111-8. — Tekct : SIeKTPOHHBIM // DIEKTPOHHO-
OmOMoTeyHas cucrema IPR BOOKS : [caifT]. — URL:
http://www.iprbookshop.ru/71570.html

4. beixoBa, II. T'. Hacocel m BO3AyXOmyBHBIE CTaHIMU : JaOOPATOPHBIN

npaktukym / II. T'. beixkoma, FO. II. JlymanoBa. — Camapa : Camapckuii
roCy/IapCTBeHHBIN TexHnueckuii yausepcutet, 9bC ACB, 2018. — 48 c. — ISBN
2227-8397. — TekcT : 2NeKTPOHHBIN // DIeKTpOHHO-OnOIMoTeuHas cucrema IPR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/90640.htmi

5. beikoBa, II. I'. Hacocel M BO31MyXOAyBHBIE CTaHUUU : JIAOOpPATOPHBIN
npaktukym / II. T'. beixoBa, 1O. II. ymanoBa. — Camapa : Camapckuit
roCy/IapCTBeHHBIN TexHnueckuil yauBepcutet, ObC ACB, 2018. — 48 c. — ISBN
2227-8397. — TekcT : 2neKTpOHHBIN // DNeKTpoHHO-OnbOIMoTeunas cucrema IPR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/90640.htmi


http://www.iprbookshop.ru/49236.html

B) HOpMATHBHAs JUTEpATypa

1. CIT 30.13330.2012. BuyTpeHHMiII BOJONPOBOA M KaHalW3alus 3JaHUN.
AxtyanuzupoBanHas penakuus CHull 2.04.01-85* . — M.: DAY «DIIC», 2012.

2. CIT 31.13330.2012 «BopocnaOxenue. HapyxkHble ceTH M COOPY>KEHUS.
CHulI 2.04.02-84%*».

3. CIT 32.13330.2012 «Kananuzanusi. Hapyxusie cetu u coopyxenus. CHull
2.04.03-85».

4. CII 73.13330.2012 «CHull 3.05.01-85* BHyTpeHHHE CaHUTapHO-
TEXHUUYECKUE CUCTEMBI 3/1aHUID.

r) IPOrpaMMHoOe o0ecreyeHue
1. ITporpammser AUTOCAD, RAUCAD, MAGICAD.
2. Buzieo GuiibMbI IO COBpEMEHHOMY 000PYI0BaHUIO, MOHTAXKE CUCTEM.
1) 6a3bl TaHHBIX, THPOPMAIIMOHHO-CITPABOYHbIE H MONMCKOBbIE CHCTEMBI
1. baza mannbix (Komekc)
2. UWnarepuer cawter: http://www.iprbookshop.ru, http://e.lanbook.com .,
http://www.studentlibrary.ru ., http:// IPRbooks.ru, www.abok.ru, u npyrue.
3. Ilouckoseie cucteMbl: Yandex, Mail u ap.

9. MarepuajabHO-TeXHUYECKOe o0ecniedeHne TUCUUIIINHBI

1. KowMmmproTepHBI KjJacc Mg TPOBEACHUA TMPAKTHUYECKUX 3aHATHH ¢
HCII0JIb30BanneM DOBM.

2. Buaeo TexHuka sl AEMOHCTpAIUU yIeOHBIX BUI€0 (DUIIEMOB M CAalTOB.

3. MeTonuueckue peKOMEH IAIMK 110 OPTaHU3AIMHI U3YICHUS TUCIUILINHBIL.

4, TloToyHas JIGKIIMOHHAs  ayJAWTOpUs, OCHAIICHHAs  COBPEMEHHBIMU
TexHuuecKuMu cpencreamu ooyuenus (TCO)


http://www.iprbookshop.ru/
http://ibooks.ru/

CocTaBuTelIb.

Cr. npenogasarens kadenpsl «YHTI» ' / 3.M.Ta30uesa /
COI'JTACOBAHO:

£ —
3aB. kadenpoit « IYHTIT» /| B.X . Xanucos __/

C/g,

Hupexrop IYMP / M.A. Maromaega /




