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1. Hean, 3a1a4M ¥ IUIAaHMPYeEMble pe3yabTaThl 00yYeHHS 110 JUCHHMIIUNHE

K ocHOBHBIM measiM OCBOEHUSA IJUCHUIUIMHBI «MEXaHMKa XUIKOCTH WU Ta3a» CIeayeT
OTHECTH:

— QopMUpOBaHUE y CTYJICHTOB 3HAHWH BAXHEHININX (PU3UYECKUX 3aKOHOB JIBUIKCHUS
JKUJIKOCTEH 1 Ta30B;

— BBIPa0OTKA Y CTYJACHTOB HABBIKOB pacueTa U KOHCTPYHPOBAHUS TPYOOIIPOBOTHBIX CHCTEM,
TUAPABIMYECKUX MAIIWH, HEOOXOIUMBIX JIJIi CaMOCTOSITEIbHOTO PEIICHUs THAPOMEXaHHYECKUX
3a/1a4, BO3HUKAIOIIKNX MTPU BEIOOPE U pacdyeTe KOMIIPECCOPHBIX MAIlUH, UCTIOIb3YEMBIX B HAPOIHOM
XO3SIHUCTBE;

— TOJrOTOBKA CTYJIEHTOB K JCSITEIBHOCTH B COOTBETCTBMU C KBaJU(UKAIIMOHHOU
XapaKTepPUCTUKOM MO HAIIPaBJICHUIO.

K ocHOBHBIM 3agayaM OCBOEHMS JUCHUILUIMHBI «MeXaHUKa XKUAKOCTH U ra3za» CIeayeT
OTHECTH:

— IpUOOpETEeHNE TEOPETUUECKUX 3HAHUM MO0 MEXaHHMKE KHUAKOCTEH U ra3oB, HEOOXOJAUMBIX
JUIS U3YYEHUS TUCUUIUIMH MPO(QUIBHON MOATOTOBKY;

— OCBOEHHE CTYICHTAMH HaBBIKOB PEIICHUSI IPUKIIAIHBIX THIPABINYECKUX 3a/a4;

— 3HAKOMCTBO C JKCIEPUMEHTAJIbHBIMU CIOCOOAMU H3MEPEHHs IMapaMeTpOB COCTOSHUSA
JKAJIKOCTH UXapAKTEPUCTUK ITOTOKA.

OOydenue o AucUUIUIMHE «MexaHHKa KHIKOCTH M ra3a» HalpaBjeHO Ha (OpMUpPOBaHUE
y 00y4aroumxcs CIeyomNUX KOMIETSHITHIA:

Konx n HammMeHOBaHMe NHaukaTopsbl 10CTHKEHUSI KOMIIETEHIUH
KOMIIeTeHI M i
VYK-1. Cnocoben NYK-1.1. Ananusupyer 3amady, BbIICISIS €€ 0a3oBbIC
OCYHICCTBJIATD ITOUCK, COCTAaBJIAIOLIHUE

KPUTHYCCKHH aHAJIU3 U CUHTE3
nHpOpMaLUH, TPUMEHSATD
CHCTEMHBIN MOAXO0I IS

NYK-1.2. OcymiecTBiasieT MOUCK, KpUTUUECKH OIEHUBACT,
000011aeT, CHCTEMATU3UPYET U PAHIKUPYET HH(POPMALIUIO,
TpeGyeMyYIO IS PEIEHHUs IOCTABJIEHHON 3a/1auu
PCHICHUS IOCTABJICHHBIX 3a/1a9 | [TYK-1.3. PaccMaTpUBAET U NIPEAJIAraeT PalOHAaIbHEIE
BApPHMAHTHI PEIIECHUS TIOCTABJIEHHOMN 3a/1auH, UCIIOb3Ys
CHCTEMHBIH TI0IX0I, KPUTHYECKH OLIEHMBAET UX
JIOCTOMHCTBA U HEJOCTATKH

OIIK-2. Cnocoben NOIIK-2.1. Ymeer pa3zpabaTeiBaTh MaTeMaTHYECKHE MOACTU
HCIO0JIb30BATh XUMHYECKUX U OMOTEXHOJIOTUYECKUX MPOLIECCOB U
MaTeMaTH4eCcKue, aHaM3UpyeT ux 3GHeKTUBHOCTD.

¢buznueckue, GU3NKO- HOIIK-2.2. YMeeT ucnosib30BaTh MaTEMaTUYECKUE MOJIENH
XUMUYECKUE, XUMUYECKUE IIPY IPOEKTHUPOBAHUH AIIAPATOB, TEXHOJIOTHUECKUX JTMHUN
METO/IbI JUISl pELICHUS 3a/1a4 Y TEXHOJIOTUYECKUX NTapaMETPOB IS YIIpaBICHUS
npoheccuoHaIbHON IIPOU3BOJICTBEHHBIX IPOLIECCOB.

NEATENBHOCTH NOIIK-2.3.  VYmeer  aHamu3upoBath  3(P(PEeKTUBHOCTH

MaTEMaTHYECKUX MOJEIEH M IPOEKTOB C HCIOJIb30BAaHHEM
UH(POPMALIMOHHBIX TEXHOJIOTHUH.




2. MecTo AUCHMINIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlucuumnHa «MexaHHKa KHJIKOCTH M Ta3a» OTHOCHTCS K 00s3aTelIbHOW 4YacTh OJioKa

muctuuiaH (b.1) ocHOBHOM 00pa3oBaTelIbHOM MporpaMMbl OakalaBpuara.

I[I/ICIII/IHJII/IHa «MexaHnka JKUAKOCTHU U ra3a» B3aUMOCBsA3aHA JIOTUYCCKU U COACPKATCIBHO-

MCTOANYCCKHU CO CIACAYIOUMHU NUCHUITJIIMHAMU U ITPAKTHUKaAMHA OOII:

B 6asoeoti wacmu yuxna (b1):

— ¢u3uKa;

— KOMIIPECCOPHBIC MAITHHE;

— TepMO/IMHAMUKA;

— TEIUIOMAcCOOOMEHHBIE alapaTbl HU3KOTEMITEPATYPHO TEXHUKH.

3. CTpyKTypa u coep:KaHue QUCIUTTHHBI
OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISIET 4 3aueTHBIX equHuUIlbl (144 gaca).

3.1 Bwuapl yueOHO# padoThl U TPY10€MKOCTh
(o gpopmam 00ydeHMS)

3.1.1. Ounas popma oOyueHus

Ne . KoaunuecTBo CemecTpbl
Buna yueOHoi# padoThl
n/n 4acoB 3
1 | AyautopHble 3aHATHSI 72 72
B tom uucne:
1.1 | Jlexuuu 36 36
1.2 | CeMuHapcKue/IPaKTUICCKUEC 3aHATHUS 36 36
1.3 | JJaGoparopHbie 3aHATHSA
2 | CamocrosiTejibHas padoTa 72 72
B Tom yucne:
2.1 | ITogroroBka K J1abopaTopHBIM paboTam
2.2 | O6paboTKa IKCIEPUMEHTATbHBIX TAHHBIX U 36 36
MOJITOTOBKA K 3alIUTE JJa00OPATOPHBIX pabOT
2.3 | IToaroroBka " BBINIOJIHEHNUE 36 36
MIPOMEKYTOYHBIX H UTOTOBBIX TECTOB
3 | IpomesxkyTouHasi aTTeCTALMS
3aget/ud.3aueT/3K3aMeH IK3aMeH IK3aMeH
Hroro 144 144
3.2 TemaTru4yeckuii MIaH U3y4eHHUs TUCHUTNIMHBI
(o dpopmam oOydeHus)
3.2.1. Ounas ¢opma 0O6yueHHs
Ne Pa3nesbl/Tembl TpyaoeMKoCThb, 4ac
n/n AUCHMILINHBI 54 \ AyauTopHasi padora O =




Jlexnun
CemuHapckue/
MIPAKTHYECKHE

3aHATHS
JlaGopaTopHbie

3aHATHS
[IpakTnueckas
MOJITOTOBKA

Pa3nes 1. Beenenue. OcHOBHBIE Hapam
Te4YeHUs] BA3KOM KUIKOCTH.

€TPbI ABMIKYIIECTOCA IIOTOKA. Pe:xumpbl

11

Tema 1. [Ipenmer u 3amaum Kypca.
OOBEeKTbI N3y4EHUS THIPABIHUKH.
['mnoresa 0 CIUIOMIHOCTH CPEABI.
OcHOBHBIE TTapaMeTPhI JBUKYIIETOCS
IMOTOKA: CXKUMAEeMOCTb, IJIOTHOCTb,
BI3KOCTh. 3aBUCUMOCTEL CBOMCTB
JKHIKOCTH Y Ta3a OT JaBJICHUS U
TeMIiepaTypbl. MexaHnusm
BO3HUKHOBEHHSI CHJT TPEHUS MEXKTY
CIIOAMM KUAKOoCcTH. 3akoH HproToHa
JUTSI BSI3KOTO TPEHUS. PexXUMBI TeUueHUs
Bs13KkoM xxuaxkocty. Yucno PeliHomnbaca.
Onpenenenue uncia PeliHonbaca st
KaHaja MPOU3BOJIbHOTO CEYEHUS.

Pa3znes 2. OCHOBHbBIE 3aKOHBI COXPAHEHUS JIJIsl CIJIONIHBIX CpeJt

Tema 1. HanpsikeHHoe cocTosiHUe
KHUJIKOCTH: CHJIBI, ICHCTBYIOIINC B
KHUJIKOCTH, CBOMCTBA CTMHHYHBIX
MOBEPXHOCTHBIX CHJI. 3aKOH
COXpaHEHHS MacChl — ypaBHEHHUE
HEPa3phIBHOCTH (CIUIONIHOCTH) B
muddepennnansaol popme. 3aKoH
COXpaHECHHS KOJIMYECTBA JABHKCHHS —
yYpaBHCHHUS JIBMXKCHUS B HAITPSKECHHSIX
(ypaBHenus Komn). 3akoH coxpaHeHUs
MOMEHTA KOJIMYECTBA JIBUKCHUS —
CUMMETPHSI TEH30pa HANIPSHKCHHH.
O06006111eHHbIH 3ak0H HeroTOHA.
YpaBHEHHUsI IBIKEHUST HEC)KUMAEMBIX
XKUAKocTel U ra3oB (ypaBHeHus HaBnbe-
Crokca).

Pa3nea 3. 'mapocraTnka

Tema 1. AOcoOTHBIN TOKOIA.
I'mapocratuyeckoe AaBiIeHHE.
HuddepenunanbHoe AaBIeHUE
MOKOSIIIEHCS )KUAKOCTH. 3aKOH
pacripeielieHus 1aBJIeHUs B
HEC)KUMAEMOH JKUJKOCTH (3aKOH
[Mackans). Cuna 1aBiaeHUs KUIKOCTU
Ha IJIOCKHUE U KPUBOJIMHEHHbIE




IIOBEPXHOCTH. fIBIcHUE
TUIPOCTATUYECKOTO NapagoKca.
OTHOCHUTEILHBIN ITIOKOH KUIKOCTH BO
BpAILIAIOIIEMCS COCYJIE.

Paznen 4. KunemaTuka AKHUIAKOCTH

Tema 1. JIBa MmeTo1a OTMCAaHUS
JBYKEHUS JKUIKOCTH.
YcTaHoBUBIIEECS U HEYCTAHOBUBILIEECS
JBUKEHHE KUIKOCTH. PaBHOMEpHOE U
HepaBHOMepHoe iBukeHue. [Tone
CKOPOCTEH M €ro XapaKTEPUCTHKHU.
YpaBHEHHE HEPA3PHIBHOCTH B
MHTErpanbHON GopMme (ypaBHEHHE
MTOCTOSTHCTBA Pacxoa).

Pa3znes S. YpaBHenue bepHyiuin 11 njaeajabH

0ii U peajibHOM KUIKOCTH

Tema 1. OpgHOMepHOE JBHKEHUE
HEC)KMMAEeMOW KHUJKOCTH. YpaBHEHHUE
bepnynnu g nMHUM TOKAa WJI€aTbHOU
JKUJIKOCTU. YpaBHEHHE bepHymm st
JUHAM  TOKA  BSI3KOM  JKHUJKOCTH.
VYpaBHenue bepHymwiu s HOTOKa
BSI3KOM  HEC)KUMAeMOW  KUIKOCTH.
Koadpdumment Kopwuomuca. IIpumepst
WCIIOJB30BaHusl ypaBHeHUs1 bepHymm
B TEXHUKE.

Pasznen 6. /IBuskeHue KUIKOCTH 110 TPYOONIPOBOXY

Tema 1. ConpoTuBi€HUS TEUYEHUIO
KUAKOCTU B Tpyoomposoje. [lorepu B
MECTHBIX CONPOTHUBIICHUSAX.
'mppaBnuueckue mnoTEpu MO JJIMHE
TpyOOINpoBOJla  HpU  JAMHUHAPHOM
teueHuH. 3akoH Ilyaszeilng u popmyna
Hapcu. I'mapaBiudeckue TOTEpU IO
JUTMHE TpyOOIpOBOIa npu
TypOyneHTHOM pexume. Dusnueckas
uHTepnperanus KpuBbiX Hukypanze.
O606mennas popmyna lapcu.

Pa3nen 7. UcTeyeHne :KUAKOCTH U3 OTBEPCTHH

M HACAIKOB

Tema 1. McTeuenue ;KUIKOCTH U3
OTBEPCTUS B TOHKOM CTEHKE IIPU
nocTossHHOM Hamnope. KoaddurmeHTs!
CXKaTusl CTPYH, CKOPOCTH, pacxoja.
Hcreuenune ®uIKOCTH U3 HACAJKOB IIPU
IMOCTOSIHHOM Harope. Tumnel HacaakoB U
ux npuMeHenue. Mcreuenue npu
IIEPEMEHHOM HAIOpE.

Pa3nea 8. I'mapaBanyeckne MalIMHbI




8.1

Tema 1. Ilonatue rugpaBanyeckoit
MammHbl. Kitaccugukamnus HacocoB 1o
SHEPTEeTUIECKOMY TPUHIIHITY.
OpnudTel. ApXUMENIOB BUHT.
Crpyitnsiit Hacoc. OCHOBHBIE
napameTpsl paboTsl HacocoB. [loTepu
MOIITHOCTH.

Paznen 9. Hacochas ycranoBka. Jlonac

THBIC HACOCbI

Tema 1. Hacocnast ycraHoBKa.
Omnpenenenne Hanopa Hacoca 1o
rapaMeTpaM HaCOCHOW YCTaHOBKH.
Onpenenenne Hanopa Hacoca 1o
MOKa3aHusaM MpuOopoB. JlomacTHbie
Hacochl. LleHTpoOexHbIe HaCOCHI.
MHorocTyneH4aTble IeHTPOOESKHbIE
HAaCOCBHI.

9.2

Tewma 2. [IpuHIKN eACTBUS
1eHTpobexxHoro Hacoca. OceBbie
Hacochl. J{naroHanbHbIE HACOCHI.
Buxpesie Hacochl. fIBieHue
TUAPABIMYECKOIO yaapa B
TpyOOTIPOBO/IC.

10

Pasznes 10. /{BukeHue KUIAKOCTH B paboyeM KoJiece HEHTPOOEKHOT0 HACOCca

10.1

Tema 1. JIB>KeHHE KUIKOCTH B
pabouem koJjiece. TpeyroabHUK
ckopocteil. OCHOBHOE ypaBHEHUE
JIOTIACTHBIX MaIIMH (ypaBHEHHE
Diinepa). TeopeTrnaeckuii u
JIEMCTBUTEIbHBIM HAIOp HAcOCaA.

11

Pa3znen 11. TeopeTudeckue v 1eCTBUT
HACOCOB

eJIbHbIe XapAKTEePUCTUKHU HEHTPOOEIKHBIX

111

Tema 1. 3aBUCUMOCTbH TEOPETUYECKOTO
Hamopa oT noJa4u. 3aBUCUMOCTh
TEOPETUYECKON MOIITHOCTH OT MOIauH.
OCHOBHBIE THIIBI JIOTIATOK pabOYnX
KoJjiec. JleCTBUTEIbHBIC
XapaKTEPUCTUKU IEHTPOOCIKHBIX
HacocoB. PaboTa Hacoca Ha CETb.
CoBMecTHasi paboTa HACOCOB.

12

Pa3nen 12. OcHOBBI TEOpPHHU MOA00MS JIONIACTHBIX HACOCOB

121

Tema 1. OcHOBHOE Ha3HauU€HHE TEOPUU
noo0us. Ycnosus nogoous. Cssb
MeX]ly (haKTOpaMH FreOMeTpUYECKOro 1
KHHEMaTH4YeCKOTO MO00Ms. 3aKOHBI
nponopuroHansHOCTH. Koadduunent
OBICTPOXOTHOCTH.

13

Pa3nes 13. YHuBepcaibHas XapaKTepHCTHKA HEHTPOOE/KHbIX HACOCOB.
PeryJmpoBanue neHTpPOOE:KHBIX HACOCOB




13.1 | Tema 1. YHUBepcanpHas
XapaKTEPUCTHKA IIEHTPOOEIKHOTO
Hacoca. Pacimpenwne oGmactu 8 5 9
MPUMEHEHHsI JJOMACTHOTO Hacoca
IIOJPE3KOM Koseca. PerynmnpoBanue
pabOThI IEHTPOOCIKHBIX HACOCOB.

14 Pa3nes 14. HeycroituuBas pabora HacocHoii ycranoBkH. Ilomnazxk. Kapuranus.
14.1 | Tema 1. Heycroituuas pabota
HACOCHOM yCTaHOBKH. [Tommax. 8 9 5

Kasuranus. Onpenenenue
MAaKCHUMAaJILHOM BBICOTEI BCACBLIBAHMUS.

15 Paznea 15. O0nEMHDBIE HACOCHI

15.1 | Tema 1. OcHOBHBIE XapaKTEPUCTUKU
00BEMHBIX HACOCOB. AJITOPUTM BbIOOPA
Hacoca. [TopurHeBbie HACOCHI,
YCTPOMCTBO, MPUHITUIT JEHCTBUS. 8 2 5
Knaccudukamus nopiiHeBbIX HACOCOB.
[Toaua mopuIHEBBIX HACOCOB.
[TopirHeBo#t HacOC ABOMHOTO IECUCTBHUSL.
[TopiHeBO#1 HaCOC TPOMHOTO AEHCTBHUS.

16 Pa3znes 16. OcCHOBHbIE KOHCTPYKTHBHbIE THIIBI POTOPHBIX HACOCOB

16.1 | Tema 1. [Ipunnun u oco6eHHOCTH
paboTHl POTOPHBIX HACOCOB.
KoncTpykiun 1 0co6eHHOCTH PabOThI
POTOpPHO-BpamaTeIbHBIX HACOCOB.
[lIecTepeHHbIE HACOCHI. 8 2 2
MHorocTyneHuaTble MecTepeHHbIC
HAcOChL. PacueT OCHOBHBIX MapaMeTpoB
IIECTEPEHHBIX HACOCOB. BHHTOBEIC
HACOCBI.

17 Pa3nen 17. PoropHo-nocTynareibHbIe HACOCHI

17.1 | Temal. llIuGepHble (TUTACTUHYATHIC)
Hacochl. [lnacTuH4aThie HACOCHI
OJTHOKpaTHOTO JercTBUs. Pacuer
pabouero o0bEMa MIACTUHYATOTO
Hacoca OJAMHAPHOTO JICHCTBUSL.
[InacTuHYaTHIE HACOCHI IBYKPATHOTO 8 2 2
neiictBusi. Pacuer paGouero o6véma
MJIACTUHYATOTO HACOCa TBOMHOTO
nencTBus. PoTopHO-ILTyH)KEpHBIE
Hacochl. PasnanpHO-TIOpIITHEBBIE
HACOCHI.

Hroro | 144 | 36 36

3.3 Copepxanue IHCHUILIMHBI




10

Pasnen 1. BBegenne. OcHOBHbBIE MapaMeTPbI IBHAKYIIETr0Cs NMOTOKA. PeskuMbl TeueHust
BSI3KOM “KMIKOCTH.

Tema 1. Ilpeamer u 3amaum kypca. OOBEKTHl H3y4€HHs TUIPABIMKHU. [umnoreza o
CIUTOIIHOCTH cpeabl. OCHOBHBIC MapaMeTphl JBIIKYILIETOCS IMOTOKA: CXHUMAEMOCTh, IUIOTHOCTD,
BSI3KOCTh. 3aBUCHUMOCTH CBOWMCTB KUIKOCTH M Tra3a OT JaBJEHUA M TeMIlepaTypbl. MexaHusm
BO3HUKHOBEHMSI CHJI TPEHUSI MEXIY CJIOSIMHU KUIKOCTU. 3akoH HpIOTOHA A1 BSI3KOTO TPEHUSI.
Pexxumbl Teuenus: Bszko# xuakocTu. Yumcno Peiinonbaca. Onpenenenne uucia PeiiHosbiaca amst
KaHaJla MPOU3BOJLHOTO CEUCHHSI.

Pasnen 2. OcHOBHBIE 3aKOHBI COXPAHEHUS /ISl CILIOIIHBIX cpejl.

Tema 1. HanpsikeHHOE COCTOSTHHE MKUJIKOCTH: CWJIbI, JEHCTBYIOIINE B )KUIKOCTH, CBOKMCTBA
€AMHUYHBIX TIOBEPXHOCTHBIX CHJI. 3aKOH COXPAaHEHHS MacChbl — YpaBHEHHE HEPa3phIBHOCTH
(crutomHocTH) B auddepennuansHoit Gopme. 3aKOH COXpaHEHHUS KOJWYECTBA JIBIKCHUS —
ypaBHEHUS ABUKEHUS B HanpspKeHUsX (ypaBHeHUs Korn). 3aKoH COXpaHEHUsS] MOMEHTA KOJIMYeCTBa
JIBUKEHHUSI — CHUMMETpUsl TeH3opa HampspkeHud. OOoOuieHHbIH 3akoH HbloToHa. YpaBHeHus
JBIKEHUSI HEC)KMMAEMBIX )KUAKOCTEH 1 ra3oB (ypaBHeHUs HaBhe-CToKCa).

Paszpnen 3. 'mapocraTuka.

Tema 1. AGcomoTHBIN IOKOH. ['napocrarnueckoe nasnenue. Juddepenimansaoe naBieHne
TTOKOSIIIIEHCS] JKUIKOCTH. 3aKOH pachpeiefieHus JaBICHUS B HECKHUMAEeMOW >KHIKOCTH (3aKOH
[Tackans). Cuna nmaBieHUs JKUIKOCTH Ha IUIOCKHE W KPUBOJIMHEWHBIC TIOBEPXHOCTH. SIBJICHHE
TUPOCTATUYECKOTO Mapagokca. OTHOCUTENIbHBIN MOKOW AKUJIKOCTH BO BPAIIAIOIIEMCS COCYIE.

Pa3nen 4. KnunemaTnka »uIKOCTH.

Tema 1. Jlpa Meroma omnucaHus JBWKCHHS OJKMAKOCTH. Y CTaHOBUBIICECS H
HEYCTAaHOBHUBILIEECS ABMKEHUE XUIKOCTU. PaBHOMepHOe M HepaBHOMepHoe aBmxeHue. llome
CKOPOCTEH U €ro XapaKTEPUCTHKU. Y paBHEHHE HEPA3PBIBHOCTH B UHTETPATbHOU (hopme (YpaBHEHHE
MTOCTOSTHCTBA Pacxoja).

Pasznen 5. YpaBHenue bepHyiuim /151 naeanbHOl U peajibHOM KUIKOCTH.

Tema 1. OgHomMepHOE IBIKEHUE HEC)KMMAEeMOW >KUIKOCTU. YpaBHeHHe bepHymim s
JIMHUMA TOKa WJCAIBHOM JKUJIKOCTU. YpaBHEHHE bepHy/uM A JIMHUM TOKA BA3KOM KUIKOCTH.
VYpaBuenue bepHyimnu ajia moToka Bsi3KOW HecxkumaeMol skuakoctH. Koaddumuent Kopuosnuca.
[IpuMmeps! cnoIb30BaHUs YpaBHEHUs bepHyIu B TEXHUKE.

Pa3znen 6. [IBuikeHuUe KUIAKOCTH M0 TPYOONIPOBOI.

Tema 1. CompoTuBIEHHUS TEYECHUIO >KUIKOCTH B TpyOompoBoje. I[lorepu B MeECTHBIX
COMPOTHUBIICHUAX. [ MapaBIuUecKkre MOTepu Mo JUIMHE TPyOONpoBOAa MPU JIAMUHAPHOM TEUCHHH.
3akon Ilyazeiing u dopmyna [Hapcu. ['mapaBiauueckue moTepu MO AJUHE TPYOOIpOBOJa MpH
TypOyJeHTHOM pexxume. Pusnyeckas uHTepnpeTanus kpubbix Hukypamze. O6o0mennas Gopmyna
Hapcwu.

Pa3znen 7. UcTeuenne sKUAKOCTH U3 OTBEPCTHI M HACAIKOB.

Tema 1. VcreueHue XHAKOCTH U3 OTBEPCTUS] B TOHKOM CTEHKE MPH MOCTOSHHOM HAamope.
Kosdduimentsl cxatus cTpyd, CKOpPOCTH, pacxona. McredeHue >KMIKOCTH W3 HACAJKOB MpH
MOCTOSTHHOM Hanope. Tunbl HacaakoB M UX IpUMeHeHue. McTeuenne npu nepeMeHHOM Harope.

Pa3nen 8. 'mapaBianveckue MalIuHbI.

Tema 1. [Tonstie runpaBnuyeckoit MamuHel. Kitaccudukaiiys HaCOCOB MO SHEPTETUIECKOMY
npUHIHITY. DpaudThl. Apxumen0oB BUHT. CTpyiiHbIi Hacoc. OCHOBHBIE MapaMeTphl pabOTH HACOCOB.
[Torepu MoOLHOCTH.

Pasnen 9. Hacocnas ycranoBka. JlonmacrHble HacoChI.

Tema 1. HacocHas ycranoBka. OmpejneneHue Hamopa Hacoca 0 MapaMeTpaM HacOCHOM
ycraHoBkH. OrmpeeneHue Hamopa Hacoca IO TOKa3zaHusAM MpubopoB. JlomacTHeie HACOCHL.
[lenTpoOexHbIe HACOCHl. MHOTOCTYIIEHYATHIE IICHTPOOEKHBIE HACOCHI.
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Tema 2. Ilpunmun aedcTBus LHeHTpoOexHOro Hacoca. OceBble HACOCHL. JlnaroHajabHbBIE
Hacochl. BuxpeBblie HacocChl. SIBIeHNE THAPaBIMUECKOIO yaapa B TpyOOIpoBo/IE.

Paznes 10. [IBuskeHue :KMIKOCTH B padoyeM KoJiece HEHTPOOE:KHOro Hacoca.

Tema 1. J[BwkeHue >xugkoctd B padodem kojece. TpeyronbHuk ckopocteil. OCHOBHOE
ypaBHEHHUE JIONACTHBIX MaliuH (ypaBHeHHE Oilniepa). TeopeTnueckuil M JIEeHCTBUTENbHBIN HaIop
Hacoca.

Paznen 11. Teopermueckue M JelCTBUTe/NbHbIe XaPAKTEPUCTHKH LEHTPOOEKHBIX
HACOCOB.

Tema 1. 3aBUCUMOCTb TEOPETHMYECKOTO Hamopa OT MOAAYU. 3aBUCUMOCTb TEOPETHUECKOMN
MOIIIHOCTH OT noAayu. OCHOBHBIE TUIIBI JJIONATOK pabouunx Kosec. J[eficTBUTENbHbIE XapaKTEPUCTUKN
LEHTPOOEKHBIX HacocoB. PaboTa Hacoca Ha ceTh. CoBMeCTHast paboTa HaCOCOB.

Pa3nes 12. OcHOBBI TeopuH NMO100MS JTONACTHBIX HACOCOB.

Tema 1. OcHOBHOe Ha3HayeHUE TeopuH Toa00us. YcioBusi monoOus. CBsi3b MEXKIY
(dakTopaMM T'€OMETPHUYECKOr0 U KHHEMAaTHYeCKOro Moao0us. 3aKoHbl MPONOPIHUOHATBLHOCTH.
KoadpuimenT 6b1CTPOXOAHOCTH.

Paznen 13. YHuBepcaibHasi XapaKTepUCTHKA HeHTPoOeKHBIX HacocoB. PeryimpoBanue
LHEHTPOOEKHBIX HACOCOB.

Tema 1. YHuBepcanpHas XapakTepUCTHKa LIEHTpOOeXHOro Hacoca. Pacmmpenue oGmactu
MPUMEHEHHsI JIOMACTHOTO Hacoca MOJpe3koil kojeca. PerymupoBanue paboThl HEHTPOOEKHBIX
HacOCOB.

Pa3znen 14. HeycroiiuuBasi pabora HacocHoi ycraHoBkM. [Tlommaxk. Kapuranus.

Tema 1. HeycroiiunBas pabota HacocHo# yctanoBku. [Tommaxk. Kapuramus. Omnpenenenue
MAaKCUMaJIbHOU BBICOTHI BCAChIBaHUSI.

Pa3nen 15. O0béMHBIC HACOCHI.

Tema 1. OcCHOBHBIE XapaKTEPUCTUKH OOBEMHBIX HACOCOB. AJITOpUTM BBIOOpa Hacoca.
[TopiurHeBble HACOCHI, YCTPOWCTBO, MpuHLMN AelcTBus. Kitaccudukanus MOpIIHEBBIX HACOCOB.
[Tonaua nopiHeBbIX HacocoB. [TopiiHeBoO Hacoc IBOMHOrO neicTBUs. [lopiiHeBo HAcCOC TPOUHOTO
NEUCTBUSL.

Pa3znen 16. OcHOBHbIE KOHCTPYKTHBHbIE THIIBI POTOPHBIX HACOCOB.

Tema 1. [IpuHIMI 1 0COOEHHOCTH PAOOTHI POTOPHBIX HacOCcOB. KoHCTpyKInu 1 0coOeHHOCTH
paboTel  poTOopHO-BpamiaTenbHbiX HacocoB. lllectrepeHHble Hacocbl. MHOTOCTyIEHYATHIE
LIECTEPEHHbIE HACOCHL. PacueT OCHOBHBIX IapaMETPOB IIECTEPEHHBIX HACOCOB. BUHTOBBIE HACOCHI.

Pa3nen 17. PoropHo-nocrynarejbHble HACOCHI.

Tema 1. IllubGepnsie (mmactuHuyaThie) Hacochl. IlnmacThHYaThie HACOCHI OJAHOKPATHOTO
neiictBus. Pacuer pabouero o0bE€Ma MIacTUHYATOro0 Hacoca OUHapHOTO AericTBus. [InmactunuaTsie
HAcoChbl JBYKpaTHOro aeiictBus. Pacyer pabouero o0bEMa IUIACTUHYATOTO HAcCOCa JBOMHOTO
neicTBus. POTopHO-IITyH)KepHbIe HAacOChl. PauanbHO-IOPIIHEBBIE HACOCHI.

3.4 TemaTnka ceMMHAPCKUX/NPAKTUHYECKUX U JIA00PATOPHBIX 3aHATHIA

3.4.1. CemnHapcKkue/IpaKTHYECCKHE 3AaHATHS

Tema 1. OmnpeneneHue IUIOTHOCTM M BA3KOCTH JKMJIKOCTH M Tra3za NpU  Pa3MyHBIX
TeMIIEpaTypax U JaBJICHUSAX.

Tema 2. PesxxuMBl TeueHHUS BI3KOH skuakocTu. Yucno PeliHonbaca.

Tema 3. OmpeneneHue peKUMOB TEUEHHUS BSI3KOH IKHUAKOCTH B KOXYXOTPYOHOM
TEII00OMEHHUKE.

Tema 4. I'mapocratuka. Pacnipenenenvie naBieHus B HOKOSIIIEHCS )KUAKOCTH.



12

Tema 5. 'mapocratuka. Auddepenunanbuplii UIKOCTHOM MaHOMETP.
Tema 6. KontposbHas paboTa o rupoCTaTHKE.

Tema 7. Pacuer npocTtbix TpyOomnpoBoioB. [Ipsimas 3anaya.

Tema 8. Pacuer npocteix TpydomnpoBo1oB. OOpaTHas 3agaya.

Tema 9. Onpenenenne nuaMeTpa TPyoOnpoBoa.

Tema 10. Pacuet cioxHoro TpyoornpoBoja.

Tema 11. Ucreuenue >xuaKoCcTeil 3 OTBEPCTHH MPH MTOCTOSTHHOM HAIope.
Tewma 12. McTeueHue >xUAKOCTH U3 HACAAKOB MIPH IMOCTOSTHHOM Harope.
Tema 13. KonTposibHast paboTa 1o pacuery Cl0kKHOTO TpyOOIpoBoaa.
Tewma 14. Onpezgenenue Harmopa, cO3/1aBaéMOro HACOCOM B HACOCHOM YCTaHOBKE.
Tema 15. Pacuet pabouyero koseca.

Tema 16. Be16op Hacoca mo karasaory.

Tema 17. [lono6ue g0macTHRIX HACOCOB. 3aKOHBI IPOTOPIIMOHATBHOCTH.
Tewma 18. [lopuiHeBbIE HACOCHI.

3.5. TemaTHKa KypCOBBbIX NPOEKTOB (KYPCOBBIX padoT)

Tema xypcoBoii paboThl: «PacueT neHTpoOEKHOTO HAacOCay.

3ajanne BKIIIOYAET B CeOsI HICXOAHBIC TAaHHBIE M KOHKPETHO COPMYIMPOBAHHBIC OTACIbHbIE
3aJ1a4M T TOJTHOTO pacuéTa:

1. OnpenenuTh HEOOXOIUMBIN HAMIOp HAcocCa.

2. Be1Opath HacoC MO KaTaJloTy U ONMPEISIUTh TuaMeTp pabodero kKoseca, 00ecieunBaroONui
MoJTIydeHue TpeOyemMoro Hamopa.

3. IlocTpouTh XapakTEPUCTUKY BEIOPAHHOTO Hacoca.

4. TlepecunTaTh XapaKTEpUCTUKY HAcOCa Ha YaCTOTHI BpalleHus, coctapiswomme 80, 90 u
110% oT pacueTHOM 4acTOThI, U MOCTPOUTH MOITYUEHHBIE XaPaKTEPUCTUKH.

5. Onpenenuth MOIIHOCTb 3JIEKTPOJBHUraTeNss M BBHIOpAaTh THUI 3JEKTPOJBUTATENS IIO
Kartajory.

6. OnpenenuTh OCHOBHbBIE TEOMETPUUYECKUE XapaKTEPUCTHKU paboyero Kojeca U CUpaibHON
KaMephl BBIOPaHHOTO HAcoca.

7. OnpenenuTh IOMYCTUMYIO BBICOTY BCAaChIBaHUS.

8. Ha mucrax ¢dopmara A4 win A3 HauepTuTh OOmMN BuUI pabouero koieca B ABYX
MPOEKIMAX U 00NN BUJ CIUPAIBHON KaMepBhI.

4. YueOHO-MeTOAUYEeCKOe M HHPOPMALIMOHHOE 00ecTieuyeHne

4.1 HopmatuBusblie 10kyMeHTbI H [OCTb1

1. TOCT 2.302-68. Eaunas cuctemMa KOHCTPYKTOPCKOW HoOKyMeHTanmmu Macmralsl (c
H3menenusmu Ne 1, 2, 3).
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.302-68*

2. TOCT 2.304-81. Enunas cucreMa KOHCTPYKTOPCKO# AokymeHTanmu. [pudTel uepTéxHbIe
(c HN3menenusamu Ne 1, 2).
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.304-81

3. TOCT 2.303-68. Enunas cucreMa KOHCTPYKTOPCKOW JoKyMeHTauuu. Jluaum (c
H3menenusimu Ne 1, 2).
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2 2.303-68*



https://standartgost.ru/g/ГОСТ_2.302-68*
https://standartgost.ru/g/ГОСТ_2.304-81
https://ru.wikipedia.org/wiki/Конструкторская_документация
https://ru.wikipedia.org/wiki/Конструкторская_документация
https://standartgost.ru/g/ГОСТ_2.303-68*
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4. TOCT 2.306-68. Emunas cucreMa KOHCTPYKTOPCKOW mokymeHTanuu. OO003HAYCHUS
rpaduancKue MaTepHaioB " npaBuiIa 179 HAHECEHUS Ha YEepTEXK.
https://standartgost.ru/a/%D0%93%D0%9E%D0%A1%D0%A2_2.306-68*

5. T'OCT 2.307-68. Enunasi cuctema KOHCTPYKTOPCKOM JokyMmeHTanuu. Hanecenue pazmepos
u IIPEAEIIBHBIX OTKJIOHEHHM (c N3menenusmu Ne 1, 2, 3).
https://standartgost.ru/a/%D0%93%D0%9E%D0%A1%D0%A2_2.307-68*

6. T'OCT 2.301-68. Enmunas cucreMa KOHCTPYKTOPCKOW JOKyMmeHTarmu. Popmartel (cC
N3menenussmMu Ne 1, 2, 3).
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.301-68*

7. TOCT 2.001-2013. Equnas cucremMa KOHCTPYKTOPCKOM ToKymMeHTaruu. OO1ue mojaoKeHus.
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.051-2013

4.2 OcHoBHaf JUTepaTypa
1. I'yceB, A. A. MexaHuKa KHJIKOCTH ¥ rasa : ydeOHuK Jutst By30B / A. A. 'yceB. — 3-¢

u31., uctp. u 1on. — Mocksa : U3marensctBo FOpaiit, 2021. — 232 ¢. — (Bricmiee oOpazoBanue).
— ISBN 978-5-534-05485-9. — Texcrt : anekrpoHHbIH / OOpazoBaTenbHas miardopma FOpait
[caitr]. — URL.: https://urait.ru/bcode/468515 (mara oOparenus: 30.04.2023).

2. 'mapaBnuka : yaeOHUK U PaKTUKYM Ut By30B / B. A. Kynunos, O. M. Kapramos, A. I'.
Koganenxko, 1. B. Kynunos ; moa penaknueit B. A. KyauaoBa. — 4-e uz ., nepepad. u gomn. —
Mocksa : U3natensctBo FOpaiit, 2021. — 386 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-
01120-3. — Texcrt : anexkTpoHHbIH // OOpa3oBaTenbHas wiargopma FOpaiir [caiiT]. — URL:
https://urait.ru/bcode/469256 (marta o6parenus: 30.04.2023).

4.3 lomoJHUTe/bHAs JUTepaTypa

1. JIeontneB B.K., bapameBa M.A. Hacockl 1 HAaCOCHBIE YCTAaHOBKH: pacyeT HAaCOCHOM
YCTAHOBKH: ydeGHOE TOCOOHe /IS BY30B - 2-¢ m3a. - M.: FOPAIT, 2021. 142 c.

https://urait.ru/book/nasosy-i-nasosnye-ustanovki-raschet-nasosnoy-ustanovki-476813

2. Tapacosa JI.A., TepexoB M.A. Llentpo6exxubie Hacochl. KoHcTpykunu u paboune
XapakTepuCcTUKH: yueOHoe mocodue. M.: MI'YUD, 2005. 85c.

3. lllep6a B.E. Teopus, pacuer 1 KOHCTPYHPOBAHKE TOPIIHEBBIX KOMIIPECCOPOB 0OBEMHOTO
necTBus: yueOHOe U3AaHue Ui By30B — 2 U3/., A0M. — M.: IOPAPIT, 2021, 323 c.

https://urait.ru/book/teoriya-raschet-i-konstruirovanie-porshnevyh-kompressorov-
obemnogo-deystviya-474941

4.4  DnekTpPOHHBbIE 00pa3oBaTeibHbIE PeCyPChl

1. MeXElHI/IKa KHUOKOCTHU U I'a3a
https://online.mospolytech.ru/course/view.php?id=7823



https://standartgost.ru/g/ГОСТ_2.306-68*
https://standartgost.ru/g/ГОСТ_2.307-68*
https://standartgost.ru/g/ГОСТ_2.301-68*
https://standartgost.ru/g/ГОСТ_2.051-2013
https://urait.ru/bcode/468515
https://urait.ru/bcode/468515
https://urait.ru/bcode/469256
https://urait.ru/bcode/469256
https://urait.ru/book/nasosy-i-nasosnye-ustanovki-raschet-nasosnoy-ustanovki-476813
https://urait.ru/book/teoriya-raschet-i-konstruirovanie-porshnevyh-kompressorov-obemnogo-deystviya-474941
https://urait.ru/book/teoriya-raschet-i-konstruirovanie-porshnevyh-kompressorov-obemnogo-deystviya-474941
https://online.mospolytech.ru/course/view.php?id=7823
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45 JIMueH3WOHHOEe | cBOOOIHO  pacHpocTpaHsieMOe  MPOrpamMMHoOe
odecreyenue

He npexgycmotpeno.

4.6 CoBpemeHHble TIpodeccHOHAJIbHBIE 0a3bl JAHHBIX U HWH(POPMALMOHHBbIE
CIIPaBOYHbIE CHCTEMbI

1. WCC Tapanr https://www.garant.ru/

S. MarepuanbHO-TeXHHYECKOE o0ecredyeHne

[IpoBenenue nekHuil OCyIIECTBIsSETCS B OOUICYHUBEPCUTETCKUX AayJUTOPUSX, TI7Ie
MpelycCMOTpeHa IEMOHCTpaIHsl PUIbMOB, CJIaiiJIOB MU HCIIOJIb30BaHUE Pa3aTOYHbIX MaTEPHAJIOB.

6. MeTtoanyeckue peKoMeHIaAMHU

6.1 Meroauyeckne peKOMeHAANUHM /ISl IPeNoOaBaTes 10 OPraHu3aluu
o0y4eHus

OcCHOBHBIM TpeOOBaHUEM K IIPETIOAABAHUIO JUCIIUILIIUHBI SIBJISIETCSI TBOPUYECKHI, TPOOIEMHO-
JIMAJIOTOBBIM TOJXOM, MO3BOJISIONINI TMOBBICUTH MHTEPEC CTYJIEHTOB K COJAEP)KAHUIO Y4eOHOTO
Marepuana.

OcHoBHas (hopMa M3y4eHHsS] U 3aKpEIUICHUs 3HAHWM MO 3TOHM JUCHUILIUHE — JIEKIUOHHAs,
naboparopHasi U npaktuueckas. [IpernogaBarens NOMKEH MOCIEA0BATEIbHO BHIYMTATH CTYACHTAM
pSO JIEKIMH, B XO0J€ KOTOPBIX CJEIyeT COCPEeIOTOYUTh BHUMAaHHE Ha KIIIOUEBBIX MOMEHTax
KOHKpPETHOTO TEOPETHYECKOro MaTepuaja, a TaKKe OpraHu3oBaTh MPOBEACHHUE MPAKTHUYECKUX
3aHATUH TakuM oOpa3oM, 4YTOObI aKTUBU3UPOBATh MBIIIJICHHE CTYACHTOB, CTUMYJIUPOBATH
CaMOCTOSITEJIbHOE ~ M3BJICUEHHUE HEOOXOAMMON HMHGPOpMAIMK W3 Pa3IUYHbIX HCTOYHUKOB,
CPaBHHUTENbHBIA aHaIM3 METOJIOB pELICHUM, COMOCTaBIEHUE TOJYYCHHBIX pE3YIbTaTOB,
(hOpMyYITUPOBKY U apryMEHTAIIMI0 COOCTBEHHBIX B3IJISJ0B HA MHOTHE CIIOPHBIE TPOOIEMBI.

OcHOBY y4eOHBIX 3aHATUN MO TUCIHUIUIMHE COCTaBISIOT JieKUMU. B mporecce oOydeHus
CTYICHTOB HCIOIB3YIOTCA Pa3IUYHbIC BHUJIbI Y4EOHBIX 3aHATHH (QyAUTOPHBIX M BHEAYIUTOPHBIX):
JIEKIIMU, CEMUHAPCKUE 3aHATUS, TabopaTOpHbIE pabOThl KOHCYNIbTALUU U T.1. Ha mepBoM 3aHATHY 110
JaHHOW y4eOHOW IUCIUIUIMHE HEOOXOJMMO O3HAaKOMHUTH CTYAEHTOB C TMOPSAIKOM €€ H3ydeHus,
PACKpBITh MECTO M POJIb JUCUUIUIMHBI B CUCTEME HAYK, €€ MPAaKTUYECKOE 3HAuY€HHE, JOBECTH [0
CTYIEHTOB TpeOoBaHus Kadeapbl, OTBETUTH HA BOMPOCHL.

[Ipn moAroToBKE K JEKIIMOHHBIM 3aHATHSAM IO Kypcy HEOOXOAMMO MPOAyMaTh IUIaH €ro
MIPOBEJICHUS, 03HAKOMUTHCSI C HOBUHKAMU Y4eOHOM U METOAMYECKOMN TUTEpaTyphl, MyOIUKAIHsIMU
MEPUOANYECKON TeYaTH MO TeMe JIEKIMOHHOIO 3aHSTHS, ONPENEIUTh CPEACTBA MATEPUATIBHO-
TEXHUUYECKOTO 00eCredyeH sl JIEKIIMOHHOTO 3aHATHs U MOPSAIOK MX MCIOJIB30BaHUS B XOJI€ YTCHUS
JIEKIMH. Y TOYHUTH TUIaH MPOBEACHUS MPAKTUUECKOTO 3aHATHUS 110 TEME JIEKIUH.

B xo1e NEeKIMOHHOTO 3aHSTHS TPEeroaaBaTelb JODKEH Ha3BaTh TEMY, y4eOHBbIE BOMPOCHI,
03HAKOMUTb CTYACHTOB C IEPEYHEM OCHOBHOM U JIOMOJIHUTENBHOM JIUTEPATyphl IO TEME 3aHATHSL.

Jlexiuio crenyeT HAayuHATh, TOJBKO YETKO 0003HAUYMB €€ XapakTep, TeMy M KpYr Tex
BOIIPOCOB, KOTOPHIE B €€ X0Je OYayT paccCMOTpEeHbl. B OCHOBHOI YacTH NEKIUU CIEAYET PACKPHITH


https://www.garant.ru/
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coJiepKaHnue yueOHbBIX BOIIPOCOB, aKI[EHTUPOBATh BHUMAaHHUE CTY/JCHTOB HAa OCHOBHBIX KaTETOPUSX,
SBJICHUSAX U IpPOLECCaX, OCOOCHHOCTAX MX IpoTekaHus. [IpuBoauTh npumMepsl. 3a1aBaTh 10 XOAY
M3JI0KEHHS JIEKIIMOHHOTO MaTepraia BOIPOCH U CaMOMY JIaBaTh Ha HUX OTBET. DTO CIOCOOCTBYET
AKTUBHU3AIMHU MBICIUTEIHHON EATEIbHOCTH CTYJICHTOB, MOBBIIIEHUIO UX BHUMAHUS U UHTEpeca K
MaTtepuaiy JIEKIIMH, ee cojiepkaHuto. [IpenonaBarens JOKEH pyKOBOJIUTH pabOTON CTYAEHTOB 110
KOHCTIEKTUPOBAHHUIO JICKIIMOHHOTO MaTepuaia, NOJYEePKHBATh HEOOXOIMMOCTh OTPAKCHHS B
KOHCITEKTaX OCHOBHBIX MOJIOKEHUI U3y4aeMON TEMBI.

B 3akmounTenbHOM yacTy JIEKIMK HE0OX0IUMO CPOpPMYIHPOBATh OOIME BHIBOIBI IO TEME,
pacKpbIBaOIINE COAECPKAHUE BCEX BOIPOCOB, MOCTABJIEHHBIX B JIEKIIMH. OOBSBUTH IJIaH 0YEPETHOTO
CEMHUHApPCKOr0 MM J1a0OpaTOPHOTO 3aHATHS, JaTh KpaTKUE PEKOMEHJALMU [0 TOJArOTOBKE
CTYJIEHTOB K CEMHUHapy WM jabopaTopHoil padote. OmnpeneanTs MECTO M BpeMsl KOHCYJIbTallUuU
CTYAEHTaM I10 BOIIPOCaM 00CYKIaeMOIl TEMBI.

[enb npakTuyeckux U 1a00paTOPHBIX 3aHATUN — 00ECTIEYUTh KOHTPOJIb YCBOEHHUS y4EOHOTO
MaTepuasa CTyJleHTaMH, pacllupeHre 1 yriyOaeHue 3HaHUM, MOJTy4€HHBIX UMH Ha JIEKLHX U B XOe
camocTosTeNIbHOM paboThl. [loBeimieHne 3pPEeKTUBHOCTH NPAKTHUECKUX 3aHSATHH JTOCTUraeTcs
MOCPEJICTBOM CO3JIaHUSI TBOPYECKOW OOCTAaHOBKHM, pacroJjararouieil CTyA€HTOB K BBICKa3bIBaHHUIO
COOCTBEHHBIX B3IVISIIOB M CYXKIEHHH MO OOCYKJaeMbIM BONpOCAM, KEJIAHUI0 Yy CTYAECHTOB
mopaboTaTh y JOCKH MPHU PELICHUU 3a/1ad.

[locne kaxJIoro JEKIMOHHOTO, JIaOpaTOPHOIO M TMPAKTUYECKOTO 3aHATUS ClIeNaTh
COOTBETCTBYIOIYIO 3allMCh B KypHaJlaX ydyeTa IMOCEIIaeMOCTH 3aHSATHI CTYACHTaMU, BBIACHUTH Y
CTapOCT y4eOHBIX IPYII MPUYMHBI OTCYTCTBUS CTYJE€HTOB Ha 3aHATUSIX. [I[pOBOIUTEH rpynmoBbIe U
MHIUBUAYaJIbHbIE KOHCYJIBTAIIMU CTY/IEHTOB MO BONPOCAM, BOSHHUKAIOIINM Y CTYJEHTOB B XOJ€ UX
MOATOTOBKH K TEKYILEH U MPOMEKYTOUHON aTTeCTalluy 10 Y4eOHOM TUCIUIUINHE, PEKOMEHI0BATh B
MOMOIIb Y4eOHbIE U IpYTUe MaTepHabl, a TAKXKE CIPABOYHYIO JIUTEPATYPY.

OneHka BbICTABIISETCS MPEIoAaBaTeeM U 00bSBISETCS MOCIe OTBETA.

[IpenogaBatenb, TpUHUMAOLIMK 3a4€T WM SK3aMEH, JIMYHO HECET OTBETCTBEHHOCTH 3a
MPaBUJIBHOCTh BBICTABJICHUS OLIEHKU.

6.2 MeroanuecKue yKazaHHs JJsl 00Yy4AIOMXCS M0 OCBOEHHU IO TUCIMILIAHBI

PaGora cTynenTa HampaBieHa Ha:

. U3y4eHHE TEOPETUYECKOr0 Marepualia, MOATOTOBKA K MPAKTHUYECKUM 3aHITHUSIM,
1a060paTOPHBIX 3aHATHIM U BHITIOJTHEHHE MPAKTUYECKUX pa0boT U 1a00paTOPHBIX padoT.
. MOJArOTOBKA u BBITIOJTHEHHE TECTUPOBAHUS c UCIIOJIb30BaHUEM

00111€00pa30BaTEIHHOTO MOpTAaA.

CamocrosiTenbHas paboTa CTYIACHTOB IPEICTABISACT COOOH BaxkHelIee 3BEHO y4eOHOTO
nporiecca, Oe3 MPaBHIBHOW OpPraHM3allMM  KOTOPOTO OOy4YalomIMWCS HE MOXET ObITh
BBICOKOKBaTH(PUIIMPOBAHHBIM BBITYCKHUKOM.

CTyneHT oJKeH MOMHHUTh, YTO HaYMHATh CAMOCTOSITENIbHBIE 3aHATUS CIEAYET C MEepPBOTO
ceMecTpa U MPOBOJUTH UX PeryasipHO. OueHb BaKHO MPUIIOKUTH MAKCUMYM YCHIIUH, BOJIH, YTOOBI
3acTaBUThH ce0s paboTaTh C MOJHON HArpy3Koi ¢ IepBOTo JHS.

He cnenmyer otknaapiBaTh paboTy u3-3a HEpabOuUero HACTPOEHUS WM OTCYTCTBUS
BIOXHOBeHUS. HacTpoeHue Hy>kHO co3iaBath camomy. [loHMMaHMe HEOOXOIUMOCTH BBITIOTHEHHS
paboThI, 3HAHUE TIEJIHU, OCMBICIIEHUE TIEPCIIEKTUBEI OJIArOTIPUATHO BIUSIOT HA HACTPOCHHUE.

Kaxxaplii CTYZEHT AOHKEH caM IJIaHHpPOBATh CBOIO CAMOCTOSITENIBHYIO pabOTy, MCXOHs U3
CBOUX BO3MOYKHOCTEW WM TPUOPUTETOB. DTO CTHUMYJIHPYET BBHIMOJTHEHHE pPadOTHI, CO3/aeT Oolee
CHIOKOMHYIO OOCTaHOBKY, YTO B UTOT€ MOJIOKUTEIHHO CKa3bIBACTCS HA YCBOCHHH MaTepHaa.
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BaxHo mosHee ydecTbh 00CTOSTENBCTBA CBOCH PabOThI, YSICHUTB, YTO SIBIISICTCS TJIABHBIM Ha
JAHHOM JTare, KaKyko MOCIEeI0BAaTEIbHOCTh PadOTHl BBIOPATh, YTOOBI BBHIMOJIHUTH €€ JIYYIe U C
HAaNMMCHBUIMMH 3aTpaTaMu BPEMCHU U DHCPIUU.

st TUI010TBOPHO#M pabOThl HEMAJOBAKHOE 3HAYEHHE HMMEET OOCTAaHOBKA, OpraHU3aIlHs
pabodero mecra. Hy)xHO HOOHTBCS, 9YTOOBI MECTO PabOTHI MO BO3MOXHOCTH OBLIO IOCTOSIHHBIM.
PaboTa Ha MpUBBIYHOM MecTe JenaeT ee 6osiee MmIoA0TBOPHOU. [IpoAyKTHBHOCT pabOThI 3aBUCHT OT
MPaBUIBHOTO YEpeNOBaHUS TpyAa W OTAbixa. [lodTOoMy Kakaple 4ac WM JBa CJIEOyeT HeNaTh
nepeppiB Ha 10-15 MuHyT. BbIXOgHBIE THU JIydllle MOCBATUTH AKTUBHOMY OTABIXY, 3aHATHUSAM
CTIIOPTOM, MPOTYJIKaMHU Ha CBEKEM BO3IyXe M T.J. Jlaxke MepeKItoYeHne ¢ OJHOTO BHIa YMCTBEHHOH
paboTHI HA APYTON MOXKET CIIY>KUTh AKTUBHBIM OT/IBIXOM.

CTyneHT [NOKeH IOMHHUTh, YTO B IIpolecce OOy4eHHs BaKHEHIIYI0 poJib HUIpaeT
camocTosiTeNbHas paboTa ¢ kKHUrol. Hayuntbcest paboTath ¢ KHUTON — BaKHEWIIas 3a7a4a CTY/ICHTA.
be3 3Troro HaBbIka OyzeT Upe3BbIYAHO TPYJHO U3Yy4aTh IPOrPaMMHBIN MaTeprai, U MHOTO BpEMEH!
Oy/leT TMOTpayeHO HepaluoHaIbHO. PaboTa ¢ KHHTOW CKIIafbIBaeTCS W3 YMEHHUsS I0J00paTh
HGO6XOHI/IMBIG KHUTI'H, pa3o6paTLcs[ B HHUX, 3aKOHCIICKTHPOBATH, BBI6paTB rjlaBHOC, YCBOUTH U
INPUMCHUTL HaA IMTPAaKTUKE.

7. DoH/I OLIEHOYHBIX CPEJACTB
7.1  Meroabl KOHTPOJIS M OLEHHBAHHUS PE3YJILTATOB 00y4YeHH

Jlo maTel MpoBeaeHMS MPOMEKYTOUHON aTTECTAllUU CTYIEHT JOJIKEH BBIOJIHUTH Bce paboTHhl,
MPeAYCMOTPEHHBIC HACTOSAIICH pabodeii mporpaMMoi TUCIUTUIAHEL [lepedenp 00s13aTeTbHBIX padoT
1 (hopmMa OTUETHOCTH MPEICTABIICHBI B TAOIHUIIE.

[lepeuenr o00s3aTenbHBIX padOT, BBINOJHIEMBIX B TEUYEHHE CeMecTpa IO JUCLUILIUHE
«MexaHHKa KUJIKOCTH U ra3ay

Bun pabotsr @dopMa OTYETHOCTH U TEKYILIEro KOHTPOJIS

Camocrositennbable U | OUEeHKa B COOTBETCTBUM CO MIKAJIOW B TyHKTE 7.2.1.
KOHTPOJIbHBIE PAOOTHI

TectupoBanue OueHka B COOTBETCTBUU CO LIKAJION B IyHKTE 7.2.2.
(mpomexxyTouHoe U
HUTOTOBOE)

7.2 IIkaia u KPpUTEPUM OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHHUs

7.2.1. lllkaja OLleHUBAHHUS CAMOCTOSATEIHLHBIX H KOHTPOJIBLHBIX padoT

[ITkana olleHUBaHUs Onucanue

OT1nu4HO 3ajaya npaBWIIbHO pelieHa u oopmieHa.

Xopo1io 3ajaua pelieHa NpaBUJIbHO, HO JIOMYILEHbl HE3HAYNUTENIbHBIE OIINOKH B
pacuerax.

Y 10BJIETBOPUTETBHO HmeroTcst ommmoOKH B pacyeTax, HO YaCTUYHO 3a/1a4a pelieHa.

HeynosnerBoputensHo | 3agaya penieHa HENpaBUIIbHO.
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7.2.2. lllkajia oneHUBAHUS TECTHPOBAHMA

Pe?:y.]II)TaT TECCTUPOBAHUA OLICHUBACTCA I10 HpOHCHTHOﬁ IKaJIC OOCHKU.

Onenka KonnuecTBO nmpaBUIIbHBIX OTBETOB
OTIIMYHO ot 86% 1o 100%
XOPpOIIIO oT 73% 110 85%
YJIOBJIETBOPUTEIHHO o1 60% 110 72%

HEY/IOBJIETBOPUTEIHHO 40% wm MeHee TTpaBUJILHBIX OTBETOB

7.2.3. llIkana oneHNBaHUS MPOMEKYTOUYHOI aTTecTalnu (IK3aMeH)

[IIkana oueHnBauus Onucanue

OtnuvHO CTyneHT JeMOHCTpUPYET 3HAHWs, YMEHMs, HAaBBIKH, OIIEpUPYET
MPUOOPETEHHBIMH 3HAHUSMU, YMEHUSIMHU, HAaBbIKaMH, MPUMEHSET UX B
CUTYaIUSIX TOBBILIEHHON CII0KHOCTH. [Ipy 3TOM MOTYT OBITH TOMTYIIEHBI
HE3HAYUTENIbHbIE  OWIMOKH,  HETOYHOCTH,  3aTPyIHEHUs  MpH
AHAJIMTUYECKUX OIepalusix, MEPEeHOCE 3HAHMUW M YMEHUM Ha HOBBIE,
HECTaHJAPTHBIE CUTYAIINH.

Xopouio CTylneHT JNEeMOHCTPHUPYET HEMOJIHOE€ COOTBETCTBHE 3HAHMM, YMEHUH,
HaBBIKOB, JINOO MM JIOMYIIEHHI 2-3 HECYIECTBECHHBIC OIITMOKH.
Y 10BAETBOPUTEITEHO CTyneHT NEeMOHCTPUPYET 3HaHWs, B KOTOPBIX OCBEIICHA OCHOBHAS,

HamOoJiee BakHasg YacTb Marepuaja, HO IpPU ITOM [OMyIIeHa OJHA
3HAYUTENbHAS OIMOKA UM HETOUYHOCTb.

HeynosnerBopurensho | He BhImonHeH oawH Wik Oojee BHAOB Yy4eOHOW  pabOTHI,
NPEAYCMOTPCHHBIX y4eOHbIM IIaHOM. CTyIeHT JI€MOHCTPUPYET
HETOJIHOE COOTBETCTBUE 3HAHWW, YMCHHH, HABBIKOB, JOITYCKAKOTCS
3HAYUTEIIbHBIC ONIMOKHU, MPOSBISIETCS OTCYTCTBUE 3HAHWM, YMEHUH,
HaBBIKOB TIO PSIy TOKa3aTeJei, CTYACHT HCIBITHIBACT 3HAYUTEIIbHBIC
3aTpy/IHEHUS] TIPU OTICPUPOBAHUU 3HAHUSMH M YMCHUSIMU TpPU HUX
TIepeHOCEe Ha HOBBIE CHTYAITUH.

7.3  OueHo4HbIE CpPeCTBA

7.3.1. Tekymmii KOHTPOJIb
7.3.1.1. Ilpumep 3axaHuii K CAMOCTOATEIbHBIM H KOHTPOJIBHBIM P

CamocrosiTesbHast padora Nel
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Bunet Ne 1

. Onpegenntb KNHEMATUYECKYO BA3KOCTb
XWAKOCTU:

pabo4asi XXMAKOCTb - amMuak TemnepaTypa

pkmakoctn — T = 10°C.

. Onpegenntb KNHEMATUYECKYO BA3KOCTb
rasa:

pabouyni ras - BO3gyx TemnepaTypa rasa —

T = 200°C,naBneHue rasa — P = 9 krc/cm?

Bunet Ne 2

. Onpenenntb KNHEMaTUYECKYHO BA3KOCTb
XNOKOCTU:

paboyasi XXMAKOCTb - aHUNNH TemnepaTtypa

unakoctn — T = 50°C.

. Onpenenntb KNHEMaTUYECKYHO BA3KOCTb
rasa:

paboyunn ras - a3oT Temnepatyparasa—T =

500°C,

nasneHue rasa — P = 800 mm.pT.CT

Bunet Ne 3

. Onpenenntb KNHEMATUYECKYHO BA3KOCTb
XNOKOCTU:

paboyas XnaKocTb - aueToH TemnepaTypa

pkmakocTn — T = 25°C.

. Onpenenntb KNHEMaTUYECKYHO BA3KOCTb
rasa:

pabouunii ra3 - MeTaH Temnepartypa rasa — T|

= 100°C,paBneHne raza— P =15 atm

Bunet Ne 4

. Onpenenntb KNHEMaTUYECKYHO BA3KOCTb
XWOKOCTHU:

paboyas xxmakocTb - 6eH30n Temnepartypa

uakoctn — T = 10°C.

. Onpenenntb KNHEMaTUYECKYHO BA3KOCTb
rasa:

pabouun ras - Kucnopog TemnepaTypa rasa

— T = 250°C,naBneHue rasa — P = 25 krc/cm?

CamocTosTe

bHas padora Ne2

1. Ilbe3oMeTp U /ABa KUIAKOCTHBIX MaHOMETpa IPUCOEAUWHEHBI K pe3epByapy (cM. puc.),
HaIMoJIHEHHOMY O€H3UHOM /10 OTMETKH 2 M (ps= 700 kr/m3). OnpenenuTs noka3aHus MAaHOMETpa
Puu nve3omerpa H i ypoBHE# BOJbI, pPTYTH, YKa3aHHBIX HA pUCYHKE B MeTpaX. [[J10THOCTBIO

BO3JlyXa MOKHO IpeHeOpeyb.

M Boamgyx i’m
L ) e z20
e e |
o T i
L 2eams 00,3
S 4
A === H~Boaa
~ — — — — —
ot {E=== | o
s St .
pl"’ v0,0
CamocrosiTesabHast padora Ne3

Bunet Nel
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[aH ropn3oHTaNbHbIN TPY6ONPOBOA, MMEIOLLNI caeaytowme napameTpbl

OuameTp Tpybonposoaa d, Mm 150
OnvHa Tpybonposoaa /, m 200
LlepoxoBaTocTb A, MM 0,5
Pabouas ¥MaKocTb aAHUINH
Temnepatypa pabouei xuakoctu t, °C 30
BeHTUAb HOPManbHbIN, WT. 3
MnasHbIN noBopoT d/R=1,2, wWT. 3
BHe3anHoe cy>keHue, f2/f1 0,3
Mepenaa aasnexHua AP, atm 3

Onpenenntb pacxoa *KUAKoCcTn?

bunet Ne2
[aH rop1soHTanbHbIN TPYHONPOBOA, MMEILLMIA Cneaytowme napameTpbl
OuameTtp Tpybonposoaa d, mm 200
OnvHa Tpybonposoaa /, m 500
LLepoxoBaTtocTb 4, mm 0,5
Pabouan }UAKOCTb GeH3on
Temnepatypa paboyeit }Knakoctu t, 40

Oc

BeHTUAb HOpManbHbIN, WT.

MnaBHbIN noBopoT d/R=1,6, WT.

OIN|PA

BHesanHoe cyxkeHwue, f2/f1

Mepenap gasneHua AP, aTm 15

Onpeaenntb pacxon, *KMAKocTn?

7.3.1.2. Bonpochl 1/isi NOATOTOBKH K 3JIEKTPOHHOMY TeCTUPOBAHMIO (3K3aMEHY)

1. OCHOBHBIE CBOMCTBA KUIKOCTHU

2. llousatue mioTHocTH. Onpenienenue NIOTHOCTH VIS )KUIAKOCTH U rasa.
3. 3akoH HproToHa A7151 BA3KOTO TPEHUS.

4.  3aBucuMocTh BsizkocTu OT Temmepatypsl A1 pa3HbIX pabodux cpel.
S. Onpenenenue BI3KOCTH JUIs )KUJKOCTH U Ta3a.

6. [Tpubops! ans onpenenenus Ba3kocTy. [Ipunnun ux gefdcTBusl.

7. PexxuMbl TeueHusl.

8.  Kpurepuii olieHKH pexxuMa Te4eHus

9.  ®dusnueckuii cmbica kputepus PeitHombca.

10. Omnpenenenue PeitHonbica U1 TPOU3BOIBHOTO CEYECHUSI.

11. Cunsl, nelCTBYIOIIKE B )KUAKOCTH.

12.  VYpaBuenue Kommu B HanpspKeHUsIX.

13. VYpaBHeHUs Hepa3pbIBHOCTH B AudhepeHnansHoi popme.

14. VYpaBHenus Diinepa i uaeaibHON KUIKOCTH.

15. TlonsTue aGCOTIOTHOTO MOKOS.

16. TloHsTHE OTHOCUTEIHHOTO IMOKOSL.

17.  Cunbl, 1eHCTBYIOIIKE B OKOSIIEHCS AKUIKOCTH.




18.
19.
20.
21.
22.
23.
24,

25.

26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.

40.

41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
S57.
58.
59.
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OcHOBHOE ypaBHEHHUE THIPOCTATHKH B MU hepeHInanbHoi hopme.
SIBieHMe ruIpOCTaTUYECKOTrO IapaoKca.

JIBa MeToza pelieHus 3aa4 I'uIpoJMHaMUKY.

Omnpenenenre noJisg CKOPOCTEN U €ro XapaKTEPUCTUKHU.

[TonsTie nuHmMit Toka. TpyOKu TOKA, TPAEKTOPUU JBUKECHUSL.
Huddepennunanbabie ypaBHEHHUS JTHHAU TOKA U TPACKTOPHH JABIKEHHSL.
OnnaomepHoe TeueHue. [uddepeHnnanbHoe ypaBHEHUE YCTAHOBHUBIIIETOCS
OJIHOMEPHOTO IBM)KEHUSI UJICANIbHOM JKUKOCTH.

YpaBHEHHE HEPa3PBIBHOCTHU B UHTETPAJIbHOM popme (YypaBHEHHUE MOCTOSHCTBA
pacxoJioB).

VYpaBHenue bepHymnu Ui uACaIbHON KUJIKOCTH.

Du3NYEeCKUi CMBICT COCTABIAIONINX ypaBHeHUs bepuymum. [uddepenunansuoe
YpaBHEHHUEYCTAaHOBMBILIETOCS OJHOMEPHOTO

®opmynupoBKa ypaBHeHUs bepHymn.

VpaBuenue bepHymnum 11t BA3KOU JKUAKOCTH.

OMIopbl CKOPOCTEH IS pa3IUYHbIX PEKUMOB TEUEHUSI.

Koadpunuent Koppromnuca.

Kpussie Hukypanse.

3akoH [lyazeins.

®opmyna apcwu.

Onpenenenre Ko3pGUIUEHTA THAPABIMYECKOTO COITPOTUBIICHUSL.
Ouznyeckas HHTEPIpPETas 3aBUCUMOCTH K03 PHIeHTa THIPaBINYECKOTO
CONIPOTHUBIICHUS OTPEKUMOB TEUECHUS.

[Torepu B MECTHBIX COMPOTUBIICHUSAX. THUIIBI MECTHBIX CONPOTHUBIICHUH.
[Ipubopsl As onpenenaeHus pacxoa.

CriocoOsI onpeiesiennst CKOpocTH noToka. [Ipubopsl 1t onpenenenns CKOpocTu
MOTOKA.

[Tonsitre npocroro Tpybonposoaa [psimast 3anava npu pacuere IpocToro
TpyOOTIPOBOIA.

OOpaTHas 3a1a4a Npu pacyeTe MPoCcTOro TPyOoOonpoBoaa.

Omnpenenenue AuaMerpa TpyoonpoBoia.

Pacuer cioxHoro TpyooIpoBoa.

Hcreuenue yepes Manoe 0OTBEPCTHE B TOHKOM CTEHKE B aTMochepy.
Hcreuenue yepes manoe OTBEPCTHE B TOHKOW CTEHKE 0] YPOBEHb
Hcreuenue yepes3 manoe OTBEPCTHS B TOHKOM CTEHKE B 3aKPBITOM arIapare.
OCHOBHBIE TUIIBI HACAJKOB.

Hcreuenue uepe3 Hacaaku B atMocdepy.

Hcredenne yepe3 HacaIKky MO yPOBEHD.

Hcredenne yepes HacalKy B 3aKpbITOM arlapare.

Hcreuenue yepe3 cucreMy TpyOOIIpOBOIOB B aTMOC(epy.

Hcreuenue uepes cuctemy TpyoOIpOBOJIOB M0/1 YPOBEHb.

Hcreuenue yepe3 cucteMy TpyOOIIPOBOJIOB B 3aKPBITOM arnapare.
Hcredenne )KUIKOCTH IPU IEPEMEHHOM HaIope.

SIBrieHMe ruIpaBIMYECKOro yaapa B TpyOOmnpoBoe.

VYpasuenne H.E. Xykosckoro.

Crnioco6bl pe1oTBpaleH s THIpoyIapa.

[TonsaTHe ruapaBINuECKON MAIIUHBI.

Knaccugukarus HacocoB 10 SHEPreTUIECKOMY NPUHIIMITY.
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60. OcHoBHBIC TapaMeTPbl PAOOTHI HACOCOB.

61. Twunel mOTEpPh B TUAPABINICCKUX MAITUHAX.

62. TloHsTHE HACOCHOW YCTAHOBKH.

63. Ormpenenenue HaNOpa rUAPABIUICCKON MAIIIUHBI.
64. IlpuHIMNUaNbHAs cXeMa IEHTPOOEKHOTO Hacoca.
65. OCHOBHBIC IEMEHTHI IIEHTPOOEIKHOTO HACOCA.

66. OcHOBHOE Ha3HAYCHUE TOABO/ISIIETO YCTPOHUCTBA.
67. IlpuHnmn aevicTBus neHTpoOexxHoro Hacoca (LH).
68. Kiaccuduranmm pabo4mx KoJec.

69. JIBmkeHHE KUAKOCTH B paboueM KoJiece.

70. TlonsTHE yriia aTakd U yria OTCTaBaHUS IMOTOKA.
71. OcHOBHOE Ha3HAYEHHUE OTBOJIHOTO YCTPOUCTRBA.
72.  OCHOBHBIE THITBI PA0OYHX KOJIEC.

73. JlelictButenbHble XapakTepuctuku [[H.

74. VYpaBaenue Dunepa mis [[H.

75. JleMCTBUTENbHBINA HANIOP CTYIEHHU.

76. Crarnyeckas U TUHAMHYECKasi COCTABJISIONINE ITOJTHOTO HAIopa.
77. BrnusHue yria BeIXOJa MOTOKA HAa BEIMYNHY HAIopa.
78. CoBmecTHas paboTa Hacoca M CETH.

79. XapakTepHuCTHKa CETH.

80. PabGorta n1ByX HacCOCOB Ha CETh.

81. TIlocnemoBaTenbHOE COSAMHEHUE KOMITPECCOPOB.
82. TlapannenpHOE COEAMHEHUE KOMITPECCOPOB.

83. Teopwuto mogoOMs JOMACTHBIX MAIIIHH.

84. Tpu ycnoBus moaoowmsl.

85. VYHuBepcaipHas XapakTepUCTUKa HACOCA.

86. Ilapabomna moapesku. [I[puMeneHnue, mocTpoeHue.
87. Ormpenenenue quaMerpa MoIpe3aHHOro Kojeca.
88. PerymupoBanue paGOThI JIOMMACTHBIX MAIIIKH.

89. Cyrtp MeTONa ApOCCeTUPOBAHUS.

90. Yro Takoe KaBUTALUA IS JOMACTHBIX MAIKH.

91. Bribop Hacoca 1Mo KaTajory.

92. TloHsTHE OCEBO CUJIBIL.

93. IlpunHuun padboThl KPUBOIIUITHO-IIATYHHOTO MEXaHU3MA.

94. 3akoHbl ¥ TpaUKH 110144 JUI1 MHOTOL[MJIMHIPOBBIX HACOCOB.

95. Crenenb HEPaBHOMEPHOCTH MOJ1a4 MOPIIHEBBIX HACOCOB.

96. HunukaropHas quarpamma, orpejeieHue padbodel TOUKy.

97. PerynupoBaHMe HOPIIHEBOIO Hacoca.

98. Knanaubl, OCHOBHEIE THIIEIL.

99. IlpuHUMI U 0COOGEHHOCTH PAOOTHI POTOPHBIX HACOCOB.

100. XapakTepUCTHUKU POTOPHBIX HACOCOB.

101. Crenenp HepaBHOMEPHOCTH I10JIa4l POTOPHBIX HACOCOB.

102. KoHCTpyKIMU HIeCTepeHYaThIX HACOCOB.

103. OmnpeneneHue nojjauu 1 OCHOBHBIX T€OMETPHUECKUX Pa3MEPOB IIECTEPEHYATHIX
HAaCOCOB.

104. KoHCTpyKIMU pOTOPHO-IIJIACTUHYATHIX HACOCOB.

105. Omnpenenenue moga4u U OCHOBHBIX T€OMETPUYECKUX Pa3MEPOB POTOPHO-
TUTACTUHYATBIXHACOCOB.
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106. OmnpeneneHre OCHOBHBIX T€OMETPHUECKUX Pa3MEPOB BUHTOBBIX HACOCOB

7.3.2. IlpoMexyTOUHAS] ATTECTAIUSA

[Ipumepbl 3K3aMEHAIMOHHBIX OUJIETOB
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MUHHUCTEPCTBO OBPA3OBAHMS I HAYKH POCCUIICKOM ®EJIEPALINU
OEJEPAJIBHOE TOCYJAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUYPEXXJIEHUE BBICIIEI'O OBPA3OBAHN A

«MOCKOBCKHWH MOJIATEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWI ITOJIUTEX)

Uucrutyt/dakynsrer XTub, kadenpa\luentp MAXT
Jucrturuinna Mexanuxa srcuokocmu u 2asa
Oo0pasoarenbHas nporpamma 16.03.03

Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. OcHOBHBIE CBOWCTBA KUIKOCTENA U ra30B.
2. YpaBHenue bepHymnm mis uaearbHOU KUIKOCTH (BBIBO).

Y1BepKaeHO Ha 3aceaHuu Kadeapsl  « » 20 T., TPOTOKOJ Ne

3aB. kadenpoi (AMPEKTOP LEHTPa) / I1.C. FDOMOBBIX /
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MUHHUCTEPCTBO OBPA3OBAHMS I HAYKH POCCUMCKOM ®EJIEPALINU
OEJEPAJIBHOE TOCYJAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXJIEHUE BBICIHEI'O OBPA3OBAHU A

«MOCKOBCKHWH NOJUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHUH MOJIUTEX)
L e

Uucrutyt/dakynsrer XTub, kadenpa\luentp MAXT
Hucnunnuna Mexanuka s#cudKkocmu u 2asa
Oo0pasoarenbHas nporpamma 16.03.03

Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Ne 2

1. Pexumsbl Teuenus. Kpurepuii oneHkr pexuma TeUeHHUsI.
2. Ompenenenne MoTeph MO JUTMHE TPYOOIIPOBOIA IS TAMUHAPHOTO PEKUMA TEUCHUSL.

Y1BepKaeHO Ha 3aceaHnu Kadeapsl  « » 20 I., IPOTOKOJ Ne

3aB. kadeapoit (qUpeKTop LeHTpa) / I1.C. FDOMOBBIX/
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MUHUCTEPCTBO OBPA30BAHUS Y HAYKH POCCUICKOM ®EEPALIAN
OEJEPAJIBHOE TOCYJAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUYPEXXJIEHUE BBICIIEI'O OBPA3OBAHM A

«MOCKOBCKHWI MOJIUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWM ITOJIUTEX)

Uucrutyt/dakynsrer XTub, kadenpaluentp MAXT
Hucnunnuna Mexanuka s#cudkocmu u 2aza
Oo0pasoarenbHas nporpamma 16.03.03

Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Ne 3

1. Cunbl, IEHCTBYIONINE B )KUIKOCTH.
2. Tlpubopsl 1 oTpeIeNICeHUsT PacXo/ia ¥ CKOPOCTH.

Y1BepxaeHO Ha 3aceaHnu Kadeapsl  « » 20 I., IpoToKos Ne

3aB. kadeapoit (qUpeKTop LeHTpa) / I1.C. I'poMOBEIX /
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MUHHUCTEPCTBO OBPA3OBAHMS I HAYKH POCCUICKOM ®EJIEPALINU
OEJEPAJIBHOE TOCYJAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXXJIEHUE BBICIIEI'O OBPA3OBAHU A

«MOCKOBCKHWH MOJIMTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWM ITOJIUTEX)

Uucrutyt/dakynsrer XTub, kapenpa\luentp MAXT
Hucnunnuna Mexanuka scudkocmu u 2asa
Oo0pasoarenbHas nporpamma 16.03.03

Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Ne 4

1. VpaBHeHHe Hepa3pbIBHOCTH B AuddhepeHInaibHou popme.
2. Kpussie Hukypansze.

Y1BepxaeHO Ha 3aceaHnu Kadeapsl  « » 20 I., IpoToKos Ne

3aB. kadeapoit (qUpeKTop LeHTpa) / I1.C. I'poMOBEIX /
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