DHIeNbCCKUM TEXHOJIOTHUECKUA HHCTUTYT (puiinan) ¢heaepanbHOro rocyapCTBEHHOTO
OIOIPKETHOTO 00pa30BaTEIILHOTO YUPEKIACHMUS
BBICILIET0 00pa30BaHMUs
«CapaToBCKHUli TOCYAapCTBEHHBIN TEXHUYECKUI yHUBEpcUTET MMeHH ['arapuna 10.A.»

Kadenpa «Texnonorust u o000pyoBaHUE XUMHUECKUX, HEPTETa30BbIX U MUILIEBBIX
MIPOU3BOJICTBY

PABOYAA NMPOrPAMMA

10 JUCLIUILINHE

«b5.1.2.5 CneyuanvHovle 60npocvl MEXAHUKU HCUOKOCTIU U 2A3A»

«15.03.02 « Texnonocuueckue mawunvl u 000pPYO08aAHUE »
[Tpoduns: «O00pyI0BaHUE XUMUUECKUX U HE(PTETa30BbIX IPOU3BOJICTBY

dbopma 00yueHus — 3a04Hast

Kypc — 4

cemectp — /

3a4ETHBIX €OUHUL] — 2

BCEr0 4acoB — /2,

B TOM YHCJIC:

JIeKIuu — 4

MIPAKTHYECKHUE 3aHATUS — O
71abopaTOpHBIE 3aHATHS — HE TIPETyCMOTPEHBI
camocTosATeNnbHas pabora — 62

3a4eTr — / ceMecTp

9K3aMEH — HE MIPETYCMOTPEH

PI'P — He mpenycmoTrpena

KypcoBasi paboTa — He TIPeTyCMOTpEeHA
KYPCOBOM MPOEKT — HE MPEAYCMOTPEH

PaGouas nporpamma o0GcysK/1eHa Ha 3ace/laHHH
Kadepel TOXII

19 urons 2023 r.. nporokoi Nel3

3as. kaenpoit b HIL Jlepkuna

PaGouas nporpamma yTBep:K/IeHa Ha 3acelaHuM
YMKH nanpagsaennss HOI /|

23 urons 2023 1., npoTokoar Ne5

Ipencenarens YMKH b e, HIL JleBkuna

Durensc 2023



1. Heau 1 3a7a94u JTUCHUILJIHHBI

VYuebnas mucnumuinHa «CrielydaibHble BOMPOCHI MEXAHUKU KUIKOCTH U
rasa» peam3yer TpeOOBaHUS benepaabHOTO roCyapCTBEHHOTO
o0pa3oBaTeILHOIO  CTaHJAapTa BBICHIETO 00pa3oBaHUsS 10  HaIPaBJICHUIO
noarotroBku 15.03.02 «TexHomornueckrue MaluHbl 1 000PYA0BaAHUE.

enpto mpenogaBanus aucuuiuiiHbl «b.1.2.5 CnernuanbHble BOMPOCHI
MEXaHUKH KUIKOCTH U Ta3ay sIBISIETCS (GOPMHUPOBAHUE Y CTYJAECHTOB HEOOXOIMMOMN
HavaJIbHOU 0a3bl 3HAHHM 00 YCTPOICTBE, MPUHIIUIIAX JACUCTBUA U METOJaX pacuera
JIOTIACTHBIX HACOCOB, OOBEMHBIX HACOCOB, THAPABINYECKUX JBUTATECIICH U
rTUaporepeay.

N3ydenune MUCHMUIUIMHBI TTO3BOJISIET CPOPMUPOBATH Y CTYJICHTOB KOMILIEKC
3HaHUM, HEOOXOAUMBIX JUISl PELICHUS] MPOU3BOJACTBEHHO-TEXHOJIOTUUYECKUX,
HAay4YHO-HCCJIE0BATEIbCKUX, MPOCKTHBIX M AKCIUTyaTallMOHHBIX 33/1a4 OTPACiH, B
TOM YHCJI€ CBSI3aHHBIX C IOCTPOCHHEM IPOSKTOB pa3pabOTKH MECTOPOKICHUM,
OIICHKH IapaMeTpOB TEUCHMUS B TEXHOJOTMYECKUX Ipolleccax XUMHYECKUX U
He(dTerazoBoro Mpou3BOICTB.

2. Mecro mucnuminnbl B crpykrype OOII BITO

JucuunnuHa otHocutcs Kk Omoky b.1.2 BapuwartuBnas dacTe. YKazaHHas
JVCLIUIUIMHA OCHOBBIBAETCSI HA 3HAHUSIX M YMEHUAX, MOJYUYCHHBIX NMPU U3YYCHUU
guciuiine b.1.1.5 «Marematuka», b.1.1.6 «®usuka», b.1.2.15 «Mexanuka
KUJIKOCTH U Ta3a.

HeoO0xoaumbIMu yCIOBUSAMHU 1711 OCBOCHUS TUCIIUTUIMHBI SIBJISIFOTCS: 3HAHUE
OCHOBHBIX 3aKOHOB (DM3UKU U MATEMAaTHKU, YMEHHS pellaTb KOHKPETHBIC 3aJauu
OTIPEJICTICHHON CTETCHH CJIO0KHOCTH, BIIAJICHUE CUCTEMOW 3HAHWUN, (OPMUPYIOIICH
bu3MYeCcKy0 KapTUHY B OOJACTH CO3JaHUS M DKCIUTyaTallMH TEXHOJIOTHYECKOTO
000pyZIOBaHUSI XUMHUYECKUX W HE(PTEra3oBbIX MPOU3BOJACTB. 3HAHUS, YMEHUS U
HaBBIKH, MOJYYEHHBIE CTYJEHTAMH B MPOIECCE U3YUYEHUS JUCUUILIUHBI, SIBIISIOTCS
0a3oil g u3ydenus ciuenyronux aucnuruimH: b.1.2.10 Tlporeccst u anmmapatsl
XUMUYECKUX U HedTerazoBbix mpous3BoaAcTB, b.1.2.11 TpyOGonpoBogHbBIE CUCTEMBI,
b.1.2.13. OGopynoBanre XUMUYECKUX M HedTerasoBbIX Mpou3BoACTB, b.1.3.7.1
MaremaTudyeckoe MOJECTUPOBAHUE U ONTUMM3AIMS TEIJIO- U MacCOOOMEHHBIX
MPOLIECCOB.

3. TpeGoBaHusl K pe3yJibTaTaM OCBOEHUS IUCHUIIMHBI

N3ydeHnne MUCHUIUIMHBI HampaBieHO Ha (DOPMUPOBAHHME CIICIYIOIIUX
KOMITETEHIIN:

YMEHUE MOJCIUPOBATh TEXHUYECKHE OOBEKTHI M TEXHOJIOTHYECKUE
MpOLECChl  C  HCHOJIb30BAHUEM  CTAaHJAAPTHBIX  [MAKETOB U CPEACTB
ABTOMATHU3UPOBAHHOTO MPOEKTUPOBAHHUS, TOTOBHOCTHIO MPOBOAUTH 3KCIIEPUMEHTHI
T0 33JIaHHBIM METOJIUKaM ¢ 00paboTKoM 1 aHanm3oM pe3yabTaToB (ITK-2).



CTyneHT JOJKEH 3HaTh:

- YCTPOWCTBO M MPUHIMI ACHCTBUS IEHTPOOCIKHBIX, OCEBBIX M BUXPEBBIX
HaCOCOB;

- YCTPOMCTBO W MIPUHIIUIT ICUCTBUS IMOPITHEBBIX M POTOPHBIX HACOCOB;

- YCTPOMCTBO M TMPUHIUI JEHCTBUS OOBEMHBIX M JUHAMUYECKUX
TUAPABIMYECKUX JBUTATEIICH;

- YCTPOWCTBO M TMPUHIUI JEHCTBUS OOBEMHBIX M JUHAMUYECKUX
rUaporepeiay.

CTyleHT TOJKEH YMETh:

- HCIIOJIb30BaTh 3HAHMS OOIIEMHKCHEPHBIX HAYK MPU H3YYCHUH OCHOB
MPOEKTUPOBAHUSA U SKCIUTyaTallid OOOpYJOBaHUS XMMHUECKUX M HE(PTETa30BbIX
MIPOU3BO/ICTB;

- TMPOBOJAUTH MPAKTHUECKHE pacdyeTbl OOBEMHOW MPOU3BOIUTEIBHOCTH,
Hanopa, KITJ[ u norpebasieMoil MOIIIHOCTH JIOTIACTHBIX HACOCOB;

- OIpEAeNATh IMPOU3BOAUTENBHOCTE U KOIPPUIMEHT HEPaBHOMEPHOCTH
M0JIa4YM MOPIIHEBBIX HACOCOB Pa3JIMYHbIX TUIIOB;

- OIpenesaTh ACUCTBYIOIIMM M (AaKTUYECKUH HANoOpbl M Pa3BUBAEMYIO
MOIIHOCTh TH/IPABIMYECKUX JIBUTATEIEH.

CTyneHT noJKEH BIaJACTh:
- pauMOHAJBbHBIMA IIPUEMAMM TIOWCKA, XPAHEHHS M HCIOJIb30BAHMS
Hay4YHO—TEXHUYECKOW MH(pOopMauy;
- METOJIAMH PACYETa HACOCHBIX YCTAHOBOK;
- METOZaMH pacyeTa HEHTPOOEKHBIX, OCEBBIX U BUXPEBBIX HACOCOB;
- METOJIAMH MOJICJIMPOBAHMUS JIOMTACTHBIX HACOCOB;
- METOJIaMM PacyeTa IMOPIIHEBBIX U POTOPHBIX HACOCOB.

4. PacnipenesieHne TPYA0eMKOCTH (Yac.) IMCHUIJIMHBI M0 TeMaM
U BHJaM 3aHATHH

No No No
Mo- Hene Te HaunmenoBaHue Yacrl
ny- hji7t MBI TEMBI
s
Jlex- | Kon | JIaGo- | Ilpak-
Bcero | mum | mok- | pa- tnuec- | CPC
BUY | TOp- KHe
MBI HbBIE
1 2 3 4 5 6 7 8 9 10
7 cemecTp
1 1 1 |BBomHas yacThb 15,5 0,5 - - - 15
3-10 Hacocsl 215 15 - - 4 15
2 11-13 I'unpaBnuueckue
IIBUTaTEIN 17 1 B B 1 15




14-16

4 |I'mpponepenaun 19 1 - -

Bcero:

72 4 - -

5. Conep:xkaHue JIEKIMOHHOTO Kypca

Bcero
JacoB

Ne
JeKINHN

Tema JeKnuu. BOl'lpOCbI, OTpaﬁaTblBaeMbIe Ha
JIEKIIUHN

YueHo-
METOANYEeCKoe
odecrmeueHue

3

4

5

0,5

1

Onpenenenne u  KIacCUPHUKAIMS THUIPABIMUYECKUX
mamuH. [lapamerpsl, Xapakrepusymoomme padboTy
HacocoB. Cxema HacocHOHU ycTaHoBkH. Hamop u BeicoTa
BCAChIBaHUs HACOCA.

[1, 2, 3,4,5,8]

15

LlenTpoOe)XKHbIE HACOCBHL. YCTPOHCTBO M MPUHIUI
JIeicTBUS 1LEeHTpoOexxHoro Hacoca. Knaccudukanus
HEHTPOOEKHBIX HACOCOB. TPEYroJbHUKH CKOPOCTEH.
OcHOBHOE  ympaBieHHE  LEHTPOOSKHBIX  MAalIUH
Oitnepa. IlomoOue JOMACTHBIX MalIMH. 3aKOHBI
MPOMOPLUUOHATIEHOCTH.

XapakTepUCTUKU LEHTPOOEKHBIX HacoCOB.
YHuBepcanbHas XapaKTepUCTHKA. Pabora
HEHTPOOESKHOTO Hacoca Ha ceTb. Pabowas Touka.
PerynupoBanue mnpousBoautensHocTd. CoBMecTHas
paboTta 1eHTpoOe)HbIX HacocoB. OceBas cuiia U €€
pasrpyska. KaBuranus.

[TopuiHeBsie Hacochl. O01acTh MPUMEHEHHUS.
Knaccugukanus nopimHeBslXx HacocoB. OCHOBHBIE
CXeMbl TOPIIHEBBIX HAcocoB M  (OpMYyJIbl HX
IIPOU3BOIUTEIILHOCTH.

I'paduku mogaum mopuiHeBsIXx HacocoB. Koadduiment
HEPABHOMEPHOCTH MOJAa4YM. YCTPOMCTBO M NPUHIUI
JeNCTBUS BO3AYIIHBIX KOJIIAKOB.

Potopubie Hacocsl. OGnacTh NpUMEHEHUs. Y CTPOMCTBO,
TIPHHITATT NEHCTBUS " bopmyIbI ux
IIPOU3BOIUTEIBHOCTH.

[1,2,3,4,5,8]

['mapaBnuueckue naBUTaTeNd, 00JIACTH TPUMEHEHHUS.
Knaccudukanus TUAPABINYECKUX JIBUTATEJICH.
[TapameTpsl, XapaKTEPHU3YIOIINE paboty
TUPABIIMYECKUX JIBUTATEJICH. [Ipenmymecrna
TUIPABIINYECKUX JIBATaTEIICH nepen
AJIEKTPOJBUTATEISIMU.

[1,2,3,4,5, 8]

0,5

I'mpponepenaun. HasHaueHue M INPUHLUI JEHCTBHUS.
Knaccudukanmst rupponepenad. Paboune >XuakocTh
OpUMEHsieMble B TUAporepenadax u TpeboBaHUS,
IIPEABSBISIEMBIE K HUM. Junamnueckue
TUAPOIIEPENAYN.

[1,2,3,4,5,8]

0,5

I'uapomydpra wu tuaporpanchopmarop. OObBEeMHBIC
raaporepegayu BO3BPATHO-IIOCTYNATEIBHOIO u
BpAIaTeIbHOTO IBUKCHHUSI.

[1,2,3,4,5, 8]




6. Coaep:kaHue KOJUIOKBUYMOB

KomnokBuymsl mporpaMmMoi 1 yd4eOHbIM IIJIaHOM HE MPEAYCMOTPEHHI.

7. IlepeyeHb NPAKTHYECKUX 3aHATHI

Ne Bcero No Tema npakTH4YecKoro 3aHATHS. 3aJaHus1, BONIPOCHI, Yueno-
TeMbI gJacoB |3aHATUSA OTpaﬁaTbIBaeMbIe HA MPAKTHYIECCKOM 3aHATHH METOINYeCKOoe
odecreyeHue

1 2 3 4 5

1 1 1 Omnpenenenne HANopa M BHICOTHI BCACHIBAHUS HACOCOB. [4,5,6,7,8,9]

1 1 TpeyronabHUKHM CKOpOCTEH, ompeaeraeHue Teoperudeckoro | [4, 5, 6, 7, 8, 9]
U JCHCTBHTEILHOIO HaIopa IIEHTPOOEKHOrO Hacoca,
ypaBHEHHE EHTPOOEKHBIX MaIlIMH Dijepa.

1 2 IToxobue JIOIIACTHBIX MaIIIHH. 3akonsl | [4,5,6,7,8,9]
IIPOITOPIMOHAIEHOCTH.

2 1 2 XapakTepuCTUKU  LIEHTpoOexHbIX  HacocoB. Pabora | [1, 2, 3,4, 5, 6,
HEHTPOOSKHOTO HAacoca Ha JaHHYK) CETh, OINpPEIEICHUE 7,8, 9]
pabouel TOYKH.

0,5 3 OmnpeneneHue MpOU3BOAUTENLHOCTH MOPIIHEBBIX HacocoB | [1, 2, 3, 4, 5, 6,
Pa3IMYHBIX THUIIOB, POPMYJIbI TPOU3BOJIUTEIBHOCTH. 7,8, 9]
I'padukn mojgaum MOPIIHEBBIX HACOCOB, KOA(PHUIIMEHT
HEPaBHOMEPHOCTH TOJIAYH.
0,5 3 ®opMyIbl TPOU3BOAUTEIBHOCTH POTOPHBIX HACOCOB. [1,2,3,4,5,6,
7,8, 9]

3 1 4 OObeMHBIE  THUApPABIMYECKHE  JIBUTaTeqw, ckopocth | [1, 2, 3, 4,5, 6,
nepeMenieHuss pabodero opraHa, yCHJIWE Ha IITOKE 7,8, 9]
THIPOLIUINHIpPA.

4 1 4 CxeMbl 00bEMHBIX ¥ TMHAMUYECKHX THJIPOIIepe ad. [1,2,3,4,5,8]

8. IlepedeHnb JJaOOPATOPHBIX padoT

JlaGopatopHbie pabOThI HE TPEAYCMOTPEHBI YU€OHBIM TJIAHOM.

9. 3agaHus 1 CaMOCTOSITEIbHOI pa0oThI CTYICHTOB

Texymast camoctostensHas pabora cryaertoB (CPC) mo mucumiuiviae
«CrernuanbHble BOMPOCHl MEXAaHWUKHM JKUIKOCTH M Taszay, HampaBleHHAs Ha
yrayOJeHne W 3aKperuieHWe 3HAaHWW CTYACHTa, Ha pa3BUTHE MPAKTUYECKHUX
YMEHHM, BKJIIOUAET B ce0s CleIyrolne BUIbI paboT:

— paboTta C JEKIMOHHBIM MaTE€pPUAIOM, IOWUCK W 0030p JHUTEpaTypbl U

AJICKTPOHHBIX HCTOYHUKOB HWH(OpPMAIMH TIO0 TEeMaM, BBIHGCCHHBIM Ha

CaMOCTOATEIbHYIO TPOPAOOTKY;

— TMOJTrOTOBKA K MPAKTUYECKUM 3aHSITHUSIM U 3a4ETY.




Ne Bcero 3aganus, BOPOCHI, 1JIsl CAMOCTOSITEIbHOTO U3Y4YeHM I Yueno-
TeMbI Yacos (3apanus) METOAUYECKOe
o0ecrnieyeHue
1 2 3 4
1 15 Vcroprst BOBHUKHOBEHHS U Pa3BUTHS HayKu O ruapasiuueckux | [1, 2, 3, 4,5, 8]
marmmHax. Kimaccudukanusi ruipaBIndecKux MallvH.
2 15 Knaccugukaius, ycTpoicTBO M IPUHIMIT JeHCTBHs JonacTHeIX | [1, 2, 3,4, 5, 8]
HacocoB. Kiaccudukanus, ycTpOWCTBO M HPUHIUIT JEHCTBHS
nopurHeBbIx HacocoB. Kiaccudukaius, ycTpoiCTBO U MPUHIUI
JICHCTBHSI POTOPHBIX HACOCOB.
3 15 Knaccudukamus,  ycrpodictreo u  npuHuun  aeicrtsus | [1, 2, 3, 4,5, 8]
TUAPABIMYECKUX  JIBUTATeNiell  JUHAMUYECKOro  JIEHCTBUAL.
Knaccudukanus, ycTpolCTBO M MPUHIUI JEHCTBUS 00BEMHBIX
TUIPABINYECKUX JBHUraTeNICH.
4 17 Knaccudukamus,  ycrpoiicteo u  npuHuun  aeicrtsus | [1, 2, 3, 4,5, 8]

TUHAMHUYecKux ruapomnepenad. Knaccudukamus, ycTpoHCcTBO U
MPUHIUT ACHCTBUS 00bEMHBIX THJIPOTIEpEIay.

10. PacuetHo-rpajduueckas padora

PacueTHo-rpaduyeckas paboTa He IPeAyCMOTPEHA YUEOHBIM IIIIaHOM.

11. KypcoBas padora

KypcoBas paGoTa He npeaycMoTpeHa y4eOHBIM IJIAHOM.

12. KypcoBoii npoekt

KypcoBoii mpoekT ee mperycCMOTpeH y4eOHbIM TUTAHOM.

13. ®oHa OLIEHOYHBIX CPEACTB ISl MPOBeAEHHsI IPOMEKYTOYHOM aTTeCcTAlUN

00y4Jamuxcs no JUCUUIJINHE (MOIYJII0)

B mporecce ocBoeHusi oOpazoBaTeIbHON MPOrpaMMbl y 00yYarolierocs B
XO[€ M3Y4YEeHUs IUCHUIUINHBI «CIeluanbHble BONMPOCHI MEXAHUKU KUJIKOCTH H
rasza» J0JbKHa ObITh chopMupoBana npodeccuonanbuas kommnerenmus [1K-2.

YPpOBHH OCBOECHUSI KOMITETEHILINU

Nunexe DopmyIIUpPOBKA:

[1K-2

pe3yJbTaTOB

YMeHne MoIenMpoBaTh TEXHUIECKHE O0BEKTHI i TEXHOJIOTHIECKHE
MIPOLIECCHI C MCTIOJIb30BAaHUEM CTaHIapPTHBIX ITAaKETOB U CPECTB
ABTOMATH3UPOBAHHOTO MTPOEKTUPOBAHHS, TOTOBHOCTBIO TIPOBOIUTH
HKCHEPUMEHTHI 10 3aJaHHBIM METOIUKaM ¢ 00pabOTKOM 1 aHAIN30M

Crynenu

YpOBHEM OTIUYUTENIbHBIC Texnonoruu CpenctBa u
OCBOECHUS KOMIIETEHIINHU MpU3HAKU (bOpMHpOBaHHUS | TEXHOJIOTUH OICHKH




[ToporoBbiii
(YIOBJIETBOPUTEIHHBIN)

3HaeT: yCTPOUCTBO U
MPUHLIUN AEHCTBUS
IIEHTPOOEIKHBIX, OCEBBIX U
BHUXPEBBIX HACOCOB;
YCTPOMCTBO U MPUHITUIT
JIEUCTBUSI TIOPIITHEBBIX U
POTOPHBIX HACOCOB;
YaCTUYHO YCTPOMCTBO U
MPUHIUN ACHCTBUS
00BEMHBIX U
JTUHAMHYSCKHX
TUPABIMYECKUX
BATATEJIEN.

YMeeT: ucnoiab30BaTh
3HaHMS OOIIEHHKEHEPHBIX
HayK MPU U3YYEHUH OCHOB
MPOEKTUPOBAHUS U
SKCIUTyaTaIuu
000pyI0BaHUs
XHUMHYECKHUX U
He(Tera3oBbIx
MIPOU3BOJICTB.

Brnaneer: ¢ oTaenbHBIMU
npobenamMu
parMoHaIbHBIMU
MpUeMaMu MOUCKA,
XpaHEeHUs U
HCIOJIb30BaHUS HAYYHO—
TEXHHYICCKOM
uHpOpMaINH;

METOdaMH pacuera
HaCOCHBIX YCTaHOBOK;
METOdaMH pacuera
HEHTPOOEKHBIX, OCEBBIX U
BHUXPEBBIX HACOCOB;

METOaMH
MOJCITUPOBAHUS
JIOTIACTHBIX HACOCOB;
METOaMH pacuera

MOPIIHEBBIX W POTOPHBIX
HaCoOCOB.

IIponBUHYTBIM
(xopor1o)

3HaeT: yCTpOMCTBO U
MPUHIAN AEHCTBUS
[EHTPOOEIKHBIX, OCEBBIX U
BHUXPEBBIX HACOCOB;
YCTPOMCTBO U MPUHIMUIT
JIEHCTBUS TIOPITHEBBIX U
POTOPHBIX HACOCOB;
YCTPOMCTBO Y MPUHITUIT
JIeHCTBHS OOBEMHBIX
JTUHAMHYECKHUX
TUIPABINYECKHUX

Jlexmun,
MPaKTUYECKHE
3aHATUSA

[IpakTnueckue
paboThI BBITOJHEHBI C
HEOOIbIIUMH
3aMCUaHHSIMH,
HMMEJUCh 3aTPyTHCHUS
npu OTBETE Ha
JIOITOJTHUTEIIbHBIC
BOIIPOCHI;

HE MEHEe 60%
MPABWIBHBIX OTBETOB
npu BBITTOJTHCHUH
TECTOBBIX 3aJIaHMUIA;

HE BIIOJIHE
3aKOHYCHHBIC BBIBOJIbI
B OTBETE Ha BOIMPOCHI
Ha 3auere

IIpaxTrueckue
paboOTHI BBITOTHEHBI C
HEOOTBIINMH
3aMEYaHUSIMH,
UMeNTHCh HeOOoNbIIne
HETOYHOCTHU npu
OTBETE Ha
JIOTIOJIHUTEIIbHBIE
BOIPOCHI;

HE MEHee 75%

IMMPpaBUJILHBIX OTBCTOB




JBUTATEJIEH.

YMeer: IpoBOAUTH
IIPAKTUYECKHUE PACUETHI
00BeMHOM
IIPOU3BOJUTEIIBHOCTH,
Haropa, KII u
noTpelIseMOi MOLTHOCTH
JIOTIaCTHBIX HACOCOB;

OTIpeIeIIATh
MPOU3BOUTEIIEHOCTh U
koadurmeHt
HEPABHOMEPHOCTH MMOJa9n
MOPITHEBBIX HACOCOB
Pa3IMYHBIX TUIIOB,
OTIpeIeINATh
JIEUCTBYIOIIHI u

dakTUyecKkuil Hamopsl U
pa3BUBAEMYI0 MOIITHOCTh

TUAPABINYECKHUX
BATATEJIEN.

Bnangeer: ¢ oOTIeIbHBIMH
npobenamMu
parMoHAIbHBIMU
npueMamu ITOMCKa,
XpaHeHus u
WCIIOJIb30BaHUS HAyYHO—
TEXHHYICCKOM
uHpOpMaINH;

METOdaMH pacuera
HAaCOCHBIX YCTaHOBOK;
METOdaMH pacuera

I_ICHTpO6e)KHBIX, OCCBBIX U
BUXPEBBIX HACOCOB,

METOAaMH
MOJICIIUPOBAHUS
JIOTIACTHBIX HACOCOB;
METOaMH pacuera

MOPIIHEBBIX W POTOPHBIX
HaCOCOB.

Bricokuii
(0TIHMYHO)

3HaeT: yCTpOMCTBO U
MPUHIIAN AEHCTBUS
[EHTPOOEIKHBIX, OCEBBIX U
BHUXPEBBIX HACOCOB;
YCTPOMCTBO U MPUHIUIT
JIEHCTBHSI TIOPIITHEBBIX U
POTOPHBIX HACOCOB;
YCTPOMCTBO M MPUHIIUIT
JIeHCTBHS O0BEMHBIX U
JUHAMHYECKUX
TUAPABINYECKUX
JIBUTATEIICH;

YCTPOMCTBO M TPUHIUII

npu BBITTOJTHCHUH
TECTOBBIX 3aJIaHMUIA;
HMEIOTCS  HErpyObIe
OIIMOKH HIIH
HETOYHOCTH npu
OTBETE Ha BOIIPOCHI HA
3a4eTe

IIpaxTrueckue
paboThl  BBHITIOJIHEHBI
0e3 3aMEUYaHUMH,
CTYJIEHT CBOOOJTHO
OTBEYaeT Ha
JIOTIOTHUTEITLHBIC
BOTIPOCHI;

HE MeHee 90%
MPaBUJIBLHBIX OTBETOB
npu BBITIOJITHCHU U
TECTOBBIX 3aJaHUM;
CTYACHT yMeeT
OMEepUpPOBAThH




NEUCTBUSA OOBEMHBIX W
JTUHAMHYECKHIX
ruaponepeaad.

YMeer: ucnosib30BaTh
3HaHUS OOICHHKEHEPHBIX
HAayK MPU U3YYCHUU OCHOB
MPOCKTUPOBAHUS U
IKCILTyaTaI[uu
00opyIoBaHUs
XUMHYECKHUX U
He(dTera3zoBbIX
MIPOU3BO/ICTB;

NPOBOJUTh TPAKTUYECKUE
pacyeTsbl 00BEMHOM
MIPOU3BOIUTEIILHOCTH,
Haropa, KITZQ u
noTpeOIsIeMOil MOIIHOCTH
JIOTIACTHBIX HACOCOB;

ONPEEIATh
MPOU3BOJUTENBHOCTh U
KO3 PHUIHEHT
HEPaBHOMEPHOCTHU MOJA4YH
MOPUIHEBBIX HAacOCOB
Pa3IMYHBIX TUIIOB;
ONpPEeNATh
JIEUCTBYIOLIHI u

(dakTUyecKkuil Hamopsl u
pa3BUBAEMYI0 MOUIHOCTh
TUPABIMYECKUX
JBUTaTeJIeH.

Bnaneer: B monHo# Mepe
palMoHAIbHBIMU
MpueMaMu TTOUCKA,
XpaHEHUs U
WCIIOJIb30BaHUS HAYYHO—
TEXHHUYSCKOMN
uH(pOopMaLnu;

METOdaMH pacueta
HAaCOCHBIX YCTaHOBOK;
METOdaMH pacueta
IIEHTPOOEIKHBIX, OCEBBIX H
BHUXPEBBIX HACOCOB;

METOJaMHU

MOZACIINPOBAHUA
JIOTIACTHBIX HACOCOB,
METOdaMH pacucTa

MOPIIHEBBIX MW POTOPHBIX
HaCoOCOB.

CIICIIMaJIbHBIMU
TEpMHUHAMHU,
HCIMOJIB3YET B OTBETE
JIOTIOJTHUTCITLHBIN
Marepuall,
WUTIOCTPUPYET
TEOPETUUYECKHUE
MMOJI0KCHHS
MPaKTUYECKUMU
MpUMEpPAMU

npu OTBETE Ha
BOIIPOCHI Ha 3a4€Te

IIpakTnueckue

pa6OTBI CUUTAKOTCA YCIICIIHO BbIIMOJHCHHBIMK B CJIy4dac

NpcaoCTaBJICHUA B KOHIIC BaHHTHﬁ, OTBCACHHBIX Ha BbIIIOJIHCHUC ATOM pa6OTBI,
0T4YCTAa, BKIIFOYAIOUICT'O TCMY, X0/ pa6OTBI, COOTBCTCTBYIOIIMEC PUCYHKH U MMOAIINCHU




(mpu HaNMWuUMM), WU OTBETE HA BOMPOCHI (3amuTe) 1o Teme padoTel. Illkama
OLICHUBAHUSI — «3aUTEHO» / «HE 3aUTEHO». «3auTE€HO» 3a MPAKTUYECKYI0 padboTy
CTAaBHUTCS B CJIy4yae, €CJIM OHA IMOJHOCTHIO U MPABWIBHO BBIIIOIHEHA, U TIPU 3TOM
oOy4JaroniMmcs MokKa3zaHo CBOOO/IHOE BIaJIEHHE MaTepualioM 1o aucuurinie. «He
3a4TE€HO» CTaBUTCA B Cllydae, €CJIM IpaKkTU4yeckas paboTa BBIMOJHEHA HEBEPHO
W/WIU HE TOJHOCTHhIO, U OHA BO3BPAIAETCS CTYJIEHTY Ha JTOpabOTKy, a 3aTeM
BHOBbB CHAETCS HA MPOBEPKY MPEIOJABATEINIO.

B koHue cemecTpa oOydarouiuiicsi NUCBMEHHO OTBEUAET HAa TECTOBBIC
3aJlaHds, COJEpKalllMe BOMPOCHI MO M3y4YeHHOMY Marepuainy. OlleHMBaHUE
TECTOBBIX 3aJaHUIl MPOBOAMUTCS MO MPHUHIHUIY «3aYTEHO» / «HE 3a4TeHo». B
KAueCTBE KpPUTEPUEB OLCHUBAHUSA HCIIOJIB3YETCS KOJIMYECTBO MPaBUIbHBIX
orBeToB. [Ipu oTBeTe Oosee yem, Ha 60 % BOMPOCOB BBICTABIISIETCS «3aUYTEHO», B
Clly4ae MEHBIIETr0 KOJIMYECTBA MPABUIIbHBIX OTBETOB CTABUTCS «HE 3aUTCHO».

CamocrosiTennbHasi paboTa CUYMTAETCSl YCIEIIHO BBHINIOJIHEHHONW B cllydae
IIPENOCTABIICHUSI OTYETA 0 KaXAOW Teme. 3aJaHue Il OTYETa COOTBETCTBYET
NyHKTY 9 paboueit mporpamMmbl. OLIeHUBaHUE OTYETOB MPOBOJUTCS MO MPUHIIUITY
«3a4TeHO» / «HE 3a4TeHO». «3a4yTeHO» BBICTABISETCS B cCllyyae, €CJIU OTYeT
0(opMIIEH B COOTBETCTBUU C KPUTEPUSIMHU:

- TIPaBWIBHOCTh ODOpMIICHHS OTUeTa (TUTYJIbHASI CTpaHHIlA, OTJIaBICHUE U
oopmileHHnE UICTOYHUKOB);

- YPOBEHb PACKPBITUS TEMBI OTYETA / MPOPAOOTAHHOCTH TEMBI;

- CTPYKTYpUPOBAaHHOCTh MaTepurara;

- KOJIMYECTBO MCMOJIb30BAHHBIX JINTEPATYPHBIX HCTOYHUKOB.

K 3adery no nucuuniauHe oOy4daroniecs A0MyCKarTCs IpHu:

— MPEIOCTABJICHHUH U 3aIIUTE OTYETOB MO BCEM MPAKTUUYECKUM 3aHATHUSM;
— YCIEIIHOM HalMCaHWH TECTOBBIX 3aJaHUN.

3auer caaeTcst Mo ouieTam, B KOTOPBIX IPEICTaBICHO 3 BOMpPOCa, MEPBBIi -
u3 nepeyHsa «Bompocel g 3ayera», BTOPOM — TECTOBBIM BOIPOC, a TPETHUH —
npakTuyeckoe 3aganue. OueHnBaHue MPOBOAMUTCS MO MPUHIUIY «3a4TEHO» / «HE
3a4TEHOY.

«3a4yTeHO» CTAaBUTCSI MPU MPABWIBHOM, MOJHOM U JOTUYHO MOCTPOCHHOM
OTBETE, YMEHHH OINEpPUPOBATh CIEUUATBHBIMU TEPMUHAMH, HCIIOJIb30BAHUU B
OTBETE€ JOIMOJHUTEILHOTO MaTepuana, WUIIOCTPUPOBAHUU  TEOPETHUECKOTO
MOJIOKEHUS] MPAKTUUECKUM MatepuaioM. Ho B 0TBeTe MOryT UMEThCsl HErpyObie
OMMOKA WM HETOYHOCTH, 3aTPYAHCHHUS B WCIIOJB30BAHUU TMPAKTHIECKOTO
MaTepuaa, He BIIOJHE 3aKOHYCHHBIC BHIBOJIBI UM 000OIIICHHUS.

«He 3auyTeHO» CTaBUTCS MPU CXEMATUYHOM HEMOJHOM OTBETE, HEYMEHUU
ONEPHUPOBATH CHENUATIBHBIMU TEPMUHAMHU WJIA UX HE3HAHUHU.

Bonpocsl 1iis 3a4era

1. Omnpenenenue u kiaccuuKays rupaBIndeCKUX MaIliH.

2. Ilapametpsl, xapaktepusyoliue padboTy HacocoB. [Ipon3BOAUTENHHOCTh U
Harop Hacoca.

3. Mommnocts u KIIJ] Hacoca.



4. (CxeMa HacocHOM ycTaHOBKHU. Hamop Hacoca.

5. BeicoTa BcachiBaHMS.

6. YcTpoHcTBO U MPUHIMI IEUCTBUS LIEHTPOOESKHOIO HAacoca.

7. Knaccudukanus 1eHTpoOeKHBIX HACOCOB.

8. TpeyroiapHUK CKOPOCTEH B IIEHTPOOESKHOM Hacoce.

9. OcHOBHBIE YpaBHEHHUS LIEHTPOOEKHBIX MAIIMH Diiiepa.

10. Bnustaue ¢hopmsl JIonaTok pabovero Kojieca Ha BEIMYMHY Haropa.

11. ITogoOue TONMacTHBIX MAIIUH.

12. 3axoHBI IPOMOPIIMOHATIEHOCTH.

13. XapakTepucTuku LHEHTPOOEHKHBIX HAacOCOB. YHuBepcanbHas
XapaKTepPUCTHKA.

14. Onpenenenue pexxuMa padbOThl LEHTPOOEKHOTO HAcoca W PEryJupoBaHUE
€ro MPOU3BOAUTEIHHOCTH.

15. TlapannenbHasi paboTa IEHTPOOEIKHBIX HACOCOB.

16. TlocnenoBatenbHast paboTa EHTPOOEIKHBIX HACOCOB.

17. OceBoe naBiieHUE U CIIOCOOBI €T0 Pa3TPy3KH.

18. KoadduiiueHT 6pICTPOXOTHOCTH.

19. KaBuranus B IeHTpOOEKHBIX Hacocax. KaBuTannoHHbIH 3amnac.

20. OceBble HAcOChl, YCTPOWCTBO M TMPUHILIMI JECUCTBHUS. XapaKTEPUCTUKU
OCEBBIX HACOCOB.

21. BuxpeBble HaCOCHI, YCTPOUCTBO M MIPUHIIUII JCHCTBHSL.

22. YCTpOWCTBO M MPUHITUI IEHCTBHUS TOPIITHEBBIX HACOCOB.

23. Knaccuduxarmm mopurHeBbIX HaCOCOB.

24. OCHOBHBIE ~ CXeMBbl  TIOPIIHEBBIX  HAacocoB W QopMynasl  uX
MIPOU3BOJUTEILHOCTH.

25. I'padux momaun u KOIPPUIMEHT HEPABHOMEPHOCTH IMOJaYdl HAcoca
MPOCTOTO JICUCTBUS.

26. I'padux momaunn u KOAPUIIMEHT HEPaAaBHOMEPHOCTH TOJIayu Hacoca
JIBOMHOT'O JEHCTBUA.

27.T'padux momaun u KOAQPUIIMEHT HEPAaBHOMEPHOCTH TIOJIauyu Hacoca
TPOMHOTO AEHUCTBUA.

28. YCcTpOoHCTBO U PHUHIINI ISUCTBUS IIECTEPEHYATOr0 Hacoca.

29. YCcTpoHCTBO U MPUHIIKI ISHCTBHS MJIACTUHYATOTO HACOCA.

30. YcTpoicTBO M IPUHIIMI IEUCTBUS aKCUAJIbHO-TIOPIIEHBKOBOTO HAcOca.

31. YcTpoicTBO UM IPUHIIMI IEUCTBUS pauaibHO-TIOPIIEHHKOBOTO HAcoca.

32. YCcTpOoHCTBO U NPUHIIMI IEWCTBHUS BUHTOBOIO HAcOCA.

33. M'mapaBauyeckure ABUraTend U o0JacTh uX mpumeHeHus. Knaccudukarus
THJIPABIMYECKUX JIBUTATEICH.

34. I'mapaBnuvecKue IBUTATENIN JMHAMUYECKOTO IeHCTBUS.

35. 'mapaBandeckue IBUTATEIM OOBEMHOTO THIIA.

36. 'maponepenaun. Hasnauenme u mnpunuun geiicteus. Krmaccuduxarms
rUApoIepeaay.

37. Paboune >KUAKOCTH, MPHUMEHSEMbIE B THIpoOIlepenadax u TpeOoBaHMUS,
MPEABIBISIEMBIC K HAM.



38. lunamuyeckue TUApONEpenadd. YCTPOWCTBO M MPUHLUI JEHCTBUS
rUIPOMY(THI U THIpOTpaHchopmaTopa.

39. O0BeMHBIE THIPOIIEpPEIayll BO3BPATHO-IIOCTYIIATENBHOIO U BPaLIaTEIbHOTO
JBAYKEHUS.

Bonpocsl 1J1s 3K3aMeHa
DK3aMeH He NMPEeTyCMOTPEH YU€OHBIM IIIaHOM.

TecToBBIE JaJaHUA 110 TMCOUIIJIMHE

[Tpumep BOIpPOCOB TECTOBOTO 3a/1aHUSI.
1. I'mppaBIM4ecKUMU MallTHHAMU Ha3bIBAIOT:
a) MalIuHbBI, BEIPA0ATHIBAIONIUE SHEPTHUIO U COOOIIAOIINE €€ KUIKOCTH;
0) MaImuHbI, KOTOPBIE COOOMIAOT MPOXOMISIIEH Yepe3 HUX JKUIKOCTH MEXaHHYECKYIO DHEPTHIO,
1100 MOTyYaroT OT KHUAKOCTH YacTh YHEPTUH H MEPEAAI0T ee pabounuM opraHam;
B) MaIllMHbBI, CIIOCOOHBIE PAa0OTaTh TOJBKO MPH HX TIOJHOM TIOTPY)KEHHH B JKUIKOCTH C
COOOIIEHNEM UM MEXaHUIECKOW YHEPTHH MMPUBOJIA;
I) MaIlluHbI, COCAUHSIOMNECS MEXITY CO00M CHCTEMOM TPYOOIPOBOIOB, MO KOTOPBIM JBUKETCSI
pabouast )KUIKOCTh, OT/AAOIIAs SHEPTHIO.

2. l'uaponiepenaga — 3T0:

a) cucreMa TpyOOMpPOBOJIOB, IO KOTOPHIM JBUKETCS >KUIKOCTh OT OAHOTO THAPOIIEMEHTa K
Apyromy,

0) cuctema, OCHOBHOE Ha3Ha4YeHHE KOTOPOW SIBISETCS Mepenada MEXaHHYeCKOHW SHEpPTUu OT
JBUTATENs K UCIIOJHUTEILHOMY OpraHy IOCPeICTBOM pabouel )KUJIKOCTH;

B) MEXaHHUECKas mepeaaya, padoTarolas mocpeCTBOM JACHCTBUS Ha HEe DHEPTUU JIBIKYIIEHCS
JKUJIKOCTH,

r) mepenaya, B KOTOPOW KHUAKOCTh TMOJ JEHCTBHEM Iepernana JaBiICHHUI Ha BXOJIE U BBIXOJE
rUpoaniapara, Coo0IIaeT ero BBIX0IHOMY 3BEHY JIBHXKEHUE.

3. Kakast u3 rpymnin nepedncieHHbIX MPEUMYIIECTB He OTHOCUTCS K TUAPOIIepeIauam:

a) MJIaBHOCTh paboThl, OECCTyNeHYaToe peryJIupoBaHie CKOPOCTH, BBICOKast HaJIe)KHOCTh, MaJIble
rabapUTHbBIE pa3MepHI;

0) MeHbIlIasi 3aBUCUMOCTh MOMEHTA Ha BBIXOJJHOM BaJly OT BHEIIHEW Harpy3Kd, IPUIOKEHHON K
UCTIOJTHUTEIIFHOMY ~ OpraHy, BO3MOXKHOCTh Tiepefadn OONBIIMX  MOIIMHOCTEH, BBICOKas
HaJIe’KHOCTb;

B) OeccTymeHYaToe pEryJMpoBaHHE CKOPOCTH, Mayble rabapuUTHBIE pa3Mephl, BO3MOXKHOCTb
nepeaayy SHEPruM Ha OOJIbIINE PACCTOSHHUS, TUIABHOCTH PaOOTHI;

r) 0e30macHOCTh paboOThl, HaJEKHasg CMa3Ka TPYLUIUXCS 4YacTeW, JIETKOCTh BKJIIOYEHUS U
BBIKJIFOUEHHMS, CBOOO/1a PACTIOIOKEHUS OCEH U BAJIOB MPUBOIUMBIX arperaTos.

4. Hacoc, B KOTOPOM KHUAKOCTb TIEpPEMEIIaeTcsi TMOJ JCHCTBHEM IIEHTPOOSKHBIX CHII,
Ha3bIBACTCS:

a) JJONacTHOM LEeHTPOOEKHBINH HAcOC;

0) TomacTHOM 0CeBOM HACOC;

B) TIOPIIIHEBOM HACOC IIEHTPOOEKHOTO NEHCTBUS,

r) nuddepeHmanbHbIA IEHTPOOEIKHBIN HACOC.



5. OceBble Hacocbl, B KOTOPBIX IOJOXEHHE JIOMacTe pabodero Kojeca HE H3MEHSIETCS
Ha3bIBACTCS:

a) CTallMOHAPHO-JIONACTHBIM,

0) HETIOBOPOTHO-JIOMACTHHIM,;

B) JKECTKOJIONIACTHBIM;

I') )KECTKOBUHTOBBIM.

6. B mOBOPOTHO-JIOMACTHBIX HACOCAX TOBOPOTOM JIOTIACTEH PEryIUpyeTcs:
a) pEKUM JIBUKCHHUS JKUKOCTH Ha BBIXOJIE U3 HACOCA;

0) CKOPOCTh BpaIlCHUS JIOTIACTEH;

B) HAMPABJICHHE MTOaYU KUIKOCTH;

I') I0J1a4a JKUIKOCTH.

7. IlopiiHeBbIe HACOCHI TI0 THITY BHITECHUTEIICH KIACCH(PHUIIMPYIOT Ha:
a) IUTyH)KEPHBIE, MOPITHEBIC U AuadparMeHHbIC;

0) ruIyHXXepHbIe, MeMOpaHHbIE U MOPIITHEBbIC;

B) TIOPIIHEBEIE, KYJIa4KOBBIE U TuadparMeHHBIC;

r) auadparMeHHbIe, JTONACTHBIC U TLUTyHXEPHBIE.

8. O6wvemunrit KI1J] Hacoca — 3T10:

a) OTHOLLIEHUE €ro JEHCTBUTENBHOM Mogaun K TEOPETUUECKOMH;

0) OTHOILIEHHE ero TEOPETUUYECKON MOJJauu K IeHCTBUTEIbHOI;

B) Pa3HOCTh €r0 TEOPETUUYECKOMN U JEHCTBUTENBLHON [101a4H,;

I') OTHOILLIEHHE CYMMBI €r0 TEOPETHUECKON U IeHCTBUTEIBHOM 1101a4H K YacTOT€ 00OPOTOB.

9. B nopirHeBOM Hacoce MPOCTOro IEHCTBUS OJTHOMY O0OpPOTY ABUTATENsI COOTBETCTBYET:
a) 4eThIpe X0/a MOPIIHS,

0) OIMH XO/J] TIOPILIHS;

B) JIBa XO/Ia TIOPIITHSA;

T') MOJIOBMHA X012 MOPIITHS.

10. HemonuoTa 3anonHeHus paboueil KaMephbl MOPIIHEBBIX HACOCOB!
a) YMEHbIIIaeT HEPABHOMEPHOCTH TIOJIa9H;

0) ycTpaHsieT YTEUKH KUIKOCTH U3 paboyeil kamephl,

B) CHIDKAET JICHCTBUTEIBHYIO MTO/IaYy HACOCA;

T') yCTpaHseT HECBOEBPEMEHHOCTh 3aKPBITHSI KJIAlIaHOB.

11. B nopuHeBOM Hacoce JBOMHOTO JEHCTBUS OJTHOMY X0y TIOPIIHS COOTBETCTBYET:
a) TOJBKO MPOIIECC BCAChIBAHUS;

0) mpoliecc BcachlBaHUS U HarHETaHUS,

B) MMPOIIECC BCACBIBAHUS WJIH HATHETAHHUS,

T') IpOIlecC BCachIBaHMsI, HATHETAHUS U CHOBA BCAChIBAHUSI.

12. B nopurHeBOM Hacoce MPOCTOro JACHCTBHSI OJTHOMY XOJ1y MOPIIHS COOTBETCTBYET:
a) TOJBKO MPOIIECC BCAChIBAHUS;

0) TOJILKO MPOIIECC HATHETAHMS,

B) MMPOIIECC BCACBIBAHUS WJIH HATHETAHHUS,

') HU OJIMH TPOIIECC HE BBIMOHSICTCS MOJIHOCTHIO.

13. HaunOonpImas 1 paBHOMEpHAas mojaya HabJII0JaeTcsl y MOPIIHEBOro HAcoca:
a) MPOCTOTO ICUCTBUS,
0) IBOMHOIO ICHCTBHUS,



B) TPOMHOIO JEHCTBUS;
r) nuddepeHIuanbHOro 1eHCTBHS.

14. apukaropHas uarpaMma ImopiurHeBOro Hacoca 3To:

a) rpaduk M3MEHEHUs aBJICHUS B IIMIIMHIPE 32 OJUH X0/ TIOPIIIHS;

0) rpadyiKk K3MEHEHUS IaBJICHUS B IIHJIMHIIPE 32 OJIMH MOJHBIA 000POT KPUBOIIIUIIA,

B) rpaduK, OTyYEHHBIN C TTIOMOIIBIO CIIEIIMATBLHOTO MPUOOPA-UHIUKATOPA,

r) rpaduk W3MCHEHHs [aBJICHUS B HArHETATEJIbHOM TPYOOIPOBOJAE 3a IMOJHBIA 000pOT
KPHUBOIIIHUIIA.

15. UnaukaropHas auarpamMma ro3BoJIsIeT:

a) CIeIUTh 32 PABHOMEPHOCTHIO MOAAUH KHUJIKOCTH,

0) ornpenenuTh MAKCUMaIbHO BO3MOYKHOE JIaBJICHUE, Pa3BUBAEMOE HACOCOM,

B) YCTaHABJIMBATh YCJIOBUS OECKAaBUTAIMOHHOMN pabOTHI;

') TUaTHOCTHPOBATh TEXHUYECKOE COCTOSIHUE HAacoca.

16. MomHOCTb, KOTOpasi IepeaaeTcst OT MPUBOAHOIO ABUTaTENsl K BaJly HACOCa Ha3bIBAETC:
a) MoJIe3HAast MOIITHOCTH,

0) moaBeIeHHAS. MOIITHOCTB;

B) TUPABINYECCKAs MOITHOCTb;

') MEXaHH4eCcKast MOIIIHOCTb.

17. MomHocTb, KOTOpas OTBOJIUTCS OT Hacoca B BMJIE IOTOKAa JKUAKOCTH IO JABJICHUEM
Ha3bIBACTCS:

a) MOJIBEICHHAs! MOIIHOCTb;

0) 1mosie3Hast MOITHOCTb;

B) TU/IpaBJINYECKas MOLTHOCTb;

I') MEXaHMYECKasi MOIIIHOCTb.

18. O6wemnsrit KI1J] Hacoca oTpaskaeT MoTepr MOIIHOCTH, CBS3aHHBIC!

a) ¢ BHYTPEHHMMH I[€peTeuKaMHu >KMJIKOCTH BHYTPH Hacoca 4Yepe3 3a30pbl MOJBH)KHBIX
DIIEMEHTOB,;

0) C BOSBHHKHOBEHHMEM CHJIbI TPEHUS MEX/1Y MOIBUKHBIMU 3JIEMEHTaMM Hacoca,

B) ¢ aedopmainmeil moroka paboueld >KHIKOCTH B HACOCE U C TPEHHEM KUIKOCTH O CTCHKHU
THJIpoanmapara,

T') C HETTOCTOSTHHBIM PacX0JI0M )KHJIKOCTH B HATHETATEIILHOM TPyOOIpPOBOIE.

19. Mexannueckuit KI1/] Hacoca oTpaskaet moTepu MOITHOCTH, CBS3aHHBIC:

a) C BHYTPEHHUMH II€pEeT€YKaMu >MKHUAKOCTH BHYTPHU HAcoca 4Yepe3 3a30pbl IOJBHMIKHBIX
AJIEMEHTOB;

0) C BOSBHUKHOBEHHMEM CHJIbI TPEHUS MEX/1Y MOIBKHBIMU 3JIEeMEHTaMH Hacoca,

B) ¢ aedopmManmeil MmoToka padouell >KHIKOCTH B HACOCE M C TPEHHEM KHUIAKOCTH O CTCHKHU
TU/IPOAIIapara;

T') C HEMOCTOSIHHBIM PACX0JI0OM JKUJKOCTH B HarHETaTeJIbHOM TPYOOIIPOBOJE.

20. I'mopasnmuaeckuit KI1J] Hacoca oTpaskaeT moTepu MOIIHOCTH, CBSI3aHHEIC

a) C BHYTPEHHUMH II€pEeT€YKaMu >MKHUAKOCTH BHYTPU HAacoca 4Yepe3 3a30pbl IOJBHMIKHBIX
AJIEMEHTOB;

0) C BOSBHUKHOBEHHMEM CHJIBI TPEHUS MEX/1Y MOIBHKHBIMU 3JIEeMEHTaMH HAcoca,

B) ¢ aedopmanmeil moTtoka padouel >KHIKOCTH B HACOCE M C TPEHHEM JKHUIKOCTH O CTCHKH
THIpoaniapara,

T') C HEMOCTOSIHHBIM PACX0JIOM JKUJKOCTH B HarHETaTeJIbHOM TPYOOIIPOBOJE.



14. O06pa3oBaTe/ibHbIE TEXHOJOTUH

Peanuzanms KOMIIETEHTHOCTHOTO oAX0Aa IIPETyCMaTpPUBAET
UCIIOJIb30BaHUE B YYE€OHOM TMpOIECCE AKTUBHBIX M HWHTEPAKTUBHBIX (POpM
IOPOBEJCHUS 3aHATHMH B COYETAHWU C BHEAYJAUTOPHON paboOTOW C LEIbIO
(opMHUpOBaHUA U PA3BUTHUS NPOPECCHOHATBHBIX HABBIKOB 00YYaOIINXCSL.

B yuebHOM mpouecce NpU H3YYEHMHM JUCHUIUIMHBI HCIOJIB3YIOTCA
cienytoume (opMbl TPOBENCHUS 3aHATUI:

— JIEKIUHM C W3JI0)KEHUEM OIIPEAECICHUNM OCHOBHBIX MOHSTHUN, M3yYaeMbIX B
pamMKax JUCHMIUIMHBI, MOAPOOHBIM OMHCAaHWEM M JI0Ka3aTeIbCTBOM
Hanbosee BaXKHBIX CBOMCTB STUX MOHATUH M UX B3aUMOCBSI3EH JAPYTr C
APYTOM;

— MpPaKTUYECKHE 3aHATUS C MOAPOOHBIM H3YYEHHEM OCHOBHBIX CBOICTB
IIOHATHM, W3y4aeMbIX B paMKaX JUCLUUIUIMHBI, BBIICHEHHEM HX
B3aMMOCBS3€U IPYyT € IPYyroM B IPUMEPAX U NPAKTUYECKUX 3a/1a4ax;

— MHIUBHIYAJbHbIE U KOJUIEKTMBHBIE KOHCYJIBTAllMM C AKTHUBHBIM Y4aCTHEM
oOy4Jarommxcs o HauboJiee CIOKHBIM YacTsIM TEOPETUYECKOro Marepuania
JTVCIUATUINHBL;

— caMmocTosTeNnbHas padoTa MO BBITOJIHEHHIO 33JaHUI IO OCHOBHBIM pa3jeiiaM
JVCLUATUIAHBI.

15. MEPEYEHDh YYEBHO-METOJINYECKOTO OBECIIEYEHUS
JUISI OBYUYAIOLLUXCSI IO JUCLUMITJIMHE

OCHOBHAJS JIMTEPATYPA

1. I'poxoBckuii /[.B. OCHOBBI THApPAaBIMKKM M THIPONPHUBOJ : YydeOHOE
noco6ue / I'poxosckuit [[.B.. — Cankt-Ilerepoypr : Ilonurexnuka, 2020. — 237

c. — ISBN 978-5-7325-1086-7. — Tekct : SIeKTPOHHBIA // DIEKTPOHHO-
OubIMoTEeUHasI cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/94835.html

2. JloBkuc 3.B. I'mapasnuka : yueGHoe nocobue / JloBkuc 3.B.. — MuHCK :

benopycckas nayka, 2012. — 448 c¢. — ISBN 978-985-08-1485-2. — Tekcr :
AJIEKTPOHHBIN // DnekTpoHHO-Oubmmoreunas cucrema [IPR BOOKS : [caiit]. —
URL.: https://www.iprbookshop.ru/29444.html

3. YnoBun B.I'. I'mapasnuka : yuebHoe nocodue / Ynosun B.I'., Onenbax
N.A.. — OpenOypr : OpenOyprckuii rocyaapcTBeHHblid yuuBepcutet, 9bC ACB,
2014. — 132 c. — TekcT : 3NeKTPOHHbIN // DIEKTPOHHO-OMOIMOTEYHAsl CUcTEMA
IPR BOOKS : [caiiT]. — URL.: https://www.iprbookshop.ru/33625.html

4. KougparseB A.C. I'mapaBivka U THIPOMHEBMOMNPUBOJ : METOAMYECKUE

pexkomennauuu / KonapateeB A.C.. — MockBa : MocCKOBcKasi TOCy1apCTBEHHAs
akagemusi BogHoro Tpancmopra, 2012. — 48 ¢. — Tekcr : sneKTpOHHBINA //
OnextpoHHO-OMOMmMoTeunass cuctema I[PR  BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/46440.html



https://www.iprbookshop.ru/94835.html
https://www.iprbookshop.ru/29444.html
https://www.iprbookshop.ru/33625.html
https://www.iprbookshop.ru/46440.html

5 OpexoBa T.H. I'mapaBnuka u ruaponHEBMONPHUBOA : yueOHOe mocobue /
OpexoBa T.H., ¥YBapoB B.A.. — benropon : benropoackuii rocyaapCTBEHHbIN
TexHoJornueckuit yausepcuteT uM. B.I'. [llyxosa, O6C ACB, 2017. — 149 c. —
Teker : anekTpoHHBIM // DnexkrpoHHO-OmOMmMoreyHas cucrema [PR BOOKS :
[caiiT]. — URL.: https://www.iprbookshop.ru/80458.html

6. Pemenue 3amau rugpaBmuku B MS Excel : ydeOHoe mocobue st
CTYJICHTOB MHXKEHEPHO-TEXHUYECKUX U cTpouTesbHbIX By30B / H.H. 'onogenko [u

ap.].. — MakeeBka : JloHOacckas HaIMOHAJIbHAS aKaJeMHS CTPOUTEILCTBA H
apxutektypel, ObC ACB, 2017. — 335 ¢. — Tekct : SICKTPOHHBIA //
OnekTpoHHO-OMOMnoreunas cucrema I[PR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/92347.html

JOIIOJIHUTEJIbHAA JIMTEPATYPA

7. 3ajayHuK MO TUIpPABIMKE, FHApOMaIIMHAM U Trujapornpusony. / Ilox pen.
Hekpacosa b.b. — M.: Breicias mikona, 1989. — 192 c.

8. Ocunos ILE. 'uapasiuka, ruapaBIudecKie MaldHbl U TUAPONPUBOA. — M.:
Jlecnast mpom., 1981. — 424 c.

9. T'uppaBnuka (OCHOBBI CTaTHMKM W JAUHAMUKH SKUJIKOCTH, [lpuxnamnas
MEXaHMKa KUJKOCTU U rasza) [DIeKTpOHHBIM pecypc]: 3alayHUK / - DIEKTPOH.
TEKCTOBbIE JlaHHbIE.- OpeHOypr: OpeHOyprckuil rocyapCTBEHHbIM YHUBEPCUTET,
3BC ACB, 2008.- 227 c.- Pexxum nocrtyma: http://www.iprbookshop.ru/21761

NHTEPHET-PECYPCbI

1. http://www.iprbooks.ru — snexrpontas OMOIHOTEYHAS CHCTEMA,
2. http://elibrary.ru — HayuHast 3J1eKTpOHHas1 OUOJIMOTEKA.

NCTOYHUKU NOC
http://techn.sstu.ru

16. MaTepuajnbHO-TEXHU4YECKOe o0ecrieyeHne

YueOHasi ayiuTOpHUs AJs IPOBeIeHUs 3aHATHI JTEKIIMOHHOT0 THUIIA

YKOMIUIEKTOBaHA  CICIMAIM3UPOBAHHON MEOENbI0 M TEXHUYECKUMH
cpenctBamu oOydenwusi: 12 cronos, 24 cryma; pabodee MECTO MpeEnojaaBaTes;
nocka Ui HamucaHus (¢uiomactepoMm; — mpoektop BENQ 631, pynoHHBIN
MIPOCKITMOHHBIN IKPaH, HOYTOYK C MOJKIIOYEHUEM K CETU C BBIX0JI0M B MHTEepHET
U J0CcTynoM B HH(poOpManmoHHO-o0pa3oBaTenbHyt0 cpeny DTU (puman) CI'TY
umenn [arapuna }O.A., yueOHo-HarmsigHble TMOCOOUMS, oOecrmevYnBaroIme
TEMaTUYECKHe WITIOCTpAIMK M0 paboyell mporpaMMme IUCHUTLTAHBI

[Tporpammuoe obecneuenue: Microsoft Windows 7, Microsoft Office 2010
(Word, Excel, PowerPoint), GoogleChrome.


https://www.iprbookshop.ru/80458.html
https://www.iprbookshop.ru/92347.html
http://www.iprbookshop.ru/21761
http://www.iprbooks.ru/
http://elibrary.ru/
http://techn.sstu.ru/

YuyeOHasi ayauTopus 1Jisl NPOBedeHUs] 3aHATHH NMPAKTHYECKOr0 THIIA,
TeKylero KOHTPOJIsi W TMPOMEKYTOYHON aTrecTalMy, TPYyNNOBBIX H
UHIMBUIYAJIbHBIX KOHCYJIbTAIMI

YKOMIUIEKTOBaHA  CHNENMATM3UPOBAHHON MeOeNbl0 M TEXHUYECKUMHU
cpenctBamu oOyudenusi: 12 cronos, 24 cryna; pabodyee MECTO MpernojaBaTes;
Jocka sl HamucaHus ¢uiomactepoMm; — npoektop BENQ 631, pynoHHBIN
MPOEKIIMOHHBINA PKPaH, HOYTOYK C MOAKIIOYEHUEM K CETU C BbIX0JIOM B MHTEepHET
U JocTynoM B mH(popManmoHHO-00pa3oBaTenpHy0 cpeny DTU (pmman) CI'TY
umenn [arapuna }O.A., yueOHO-HarmsigHbBIE TMMOCOOUS, OOECHeUYUBAIOIINE
TEMaTHUYECKHE WUTIOCTPAIUH 110 paboueii mporpaMmme IUCIUTUTMHBI

[Mporpammuoe o6ecrieuenue: Microsoft Windows 7, Microsoft Office 2010
(Word, Excel, PowerPoint), GoogleChrome.

Pabouyro nporpammy cocTaBuI 4’,/(/ /’ /| M.T". lnaiinep/

g / (ot aTdl




17. lono/iHeHMs1 ¥ U3MEeHEHUsI B pado4eil mporpamme

Pabouast mporpaMmma nepecMoTpeHa Ha 3ace/laHuu Kadeapsl

« » 20 rona, npotokon Ne
3aB. kadenpoit /B.H. Henyitkun/
BHeceHHbIe N3MEHEHUS YyTBEPKIEHbI HAa 3aCE€JaHuu

YMKC/YMKH
« » 20 ropma, mpotokoam Ne

[Ipencenarens YMKH / B.H. Lenyiikun /




