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1. HeJII/I, 3a/laYi U IVIAaHUPYEMBIC PE3YJIbTAThI oﬁyqunﬂ o AIMCIOMIIJINHE

K OCHOBHBIM 1EJAM OCBOCHMS JUCIHUIUIMHBI «MeXaHMKa >KUIAKOCTU M raszay CileayeT
OTHECTH:

— (opMHUpOBaHKWE y CTYJICHTOB 3HAHUM BAXKHEUIINX (PU3NUYECKHX 3aKOHOB JBHIKCHUS
JKUJKOCTEH M r'a3oB;

— BBIpa0OTKA y CTYJICHTOB HAaBBIKOB pacueTa U KOHCTPYHPOBAHUS TPyOOIPOBOJAHBIX CUCTEM,
TUIPABIMYECKUX MAIWH, HEOOXOAUMBIX JUIsl CAMOCTOSATEILHOTO PEIICHUS THAPOMEXaHMYECKUX 3a-
Jla4, BO3HUKAIOIIUX TPU BHIOOpPE M pacueTe KOMIIPECCOPHBIX MAIINH, UCIOJb3YEeMbIX B HApOJTHOM
XO3STUCTBE;

— TMOATOTOBKA CTYACHTOB K JAESITETbHOCTH B COOTBETCTBHHM C KBalU(UKAIUOHHOU
XapaKTEPUCTUKOMN MO HAIIPaBJICHHUIO.

K 0CHOBHBIM 3aJ1a4aM OCBOCHHs JMCUMIUIMHBI «MexaHuKa JKHIKOCTH M Tras3ay CIELyeT
OTHECTH:

— NpUOOpeTeHNE TEOPETUUYECKUX 3HAHMM 0 MEXaHUKE JKUIKOCTEH M ra3oB, HEOOXOaU-
MBIX JUISl U3yYSHUS AUCLUILIMH NPO(UIbHOMN MOATOTOBKH;

— OCBOCHME CTYJ€HTAaMU HAaBBIKOB PELICHUS NIPUKIAAHBIX THAPABINYECKHX 33]1a4;

— 3HAKOMCTBO C O3KCIIEPHUMEHTAJIBHBIMU CIIOCOOAMU H3MEPEHHUs MapaMeTpOB COCTOSHHS
KUIKOCTH M XapaKTEPUCTUK ITOTOKA.

OOyuenue no aucuuiuiMHe « MeXxaHUKa KUAKOCTH U Ta3a» HalpaBiIeHO Ha (OpMHUpPOBAHUE
y 00y4aroLIMXCsl CISAYIOINX KOMIETEHIHI:

Kon u HanmmeHoBaHue NHaukaTopsl 10CTHKEHHA KOMIIETeHIMH
KOMITeTEeHII Ui
OIIK-1. Cnocob6en NOIIK-1.1. 3naeT 0OCHOBBI MaTEMaTHKHU U (PU3UKU
UCII0JIb30BaTh NOIIK-1.2. Ymeer pemaTs CTaHAAPTHBIE
(byHIaMEHTAIBHBIC 3aKOHEI npodeccuoHaIbHbIC 3a/1a41 C IPUMEHEHUEM

HIPUPOJBI K OCHOBHBIC 3aKOHBL | ecrecTBEHHOHAYYHBIX U OOIICHH)KCHEPHBIX 3HAHHM,

CCTCCTBCHHOHAYTHBIX METOJIOB MaTEMATUYECKOTO aHAJIN3a M MOJIETUPOBAHUS
JUCIUILIAH B
npodeccHoHaNBHOM
JEATENLHOCTH
2. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTebHOI MPOrpaMmbl

Juctummmaa «MexaHuKa KHUJAKOCTH W Ta3a» OTHOCHTCA K 00s3aTenbHOM 4YacTu OJioKa
nucturiuH (b.1) ocHOBHOM 00pa3oBaTeIbHOM MpOTrpaMMbl OakajgaBpHuaTa.

JuctummmHa «MexaHuKa KHIKOCTH U ra3a» B3aMMOCBS3aHa JIOTHYECKH U COJIePKaTeIhbHO-
METOAMYECKH CO CICTYOIUMH TUCIUIUTHHAMY 1 TipakTukamMu OOIT:

B 6asoeoti vacmu yuxna (b1):

— (usmKa;

— KOMIIPECCOPHBIC MAITUHBL;

— TePMOJMHAMHUKA,;

— TeTUIOMAacCOOOMEHHBIE arnmapaThl HU3KOTEMITepaTyPHOU TEXHUKH.

3. Crpykrypa u cogepkaHue JUCHMILIMHBI



OO6miast TpyJ0€MKOCTh JUCIUIUIMHBI COCTA

3.1

(mo hopmam oOydeHUS)

3.1.1. Ounas hopma oOydeHHst

BIIsieT 4 3aueTHBIX eAuHUIBI (144 gaca).

Buabl yueOHo#H padoThl U TPYA0EMKOCTh

Ne . KoaunyecTBo CeMecTpbl
Bua yueOHoii padoThI
n/n 4acoB 3
1 | AyauropHble 3aHATHUSA 72 72
B ToMm unce:
1.1 | Jlexuuu 36 36
1.2 | CemuHapcKue/IpakTUUECKHUE 3aHATUS 36 36
1.3 | JIaGopaTopHbI€ 3aHATHS
2 | CamocTosiTesibHas pabora 72 72
B ToMm unce:
2.1 | lloxroroBka K 1a00paToOpHBIM paboTam
2.2 | O6paboTKa SKCTICPUMEHTAIBHBIX TaHHBIX 36 36
MOJITOTOBKA K 3aIIUTE JIAOOPATOPHBIX paboOT
2.3 | IloaroroBka U BEIIIOJIHEHHE 36 36
POMEKYTOYHBIX U HTOTOBBIX TECTOB
3 | IlpomexkyTouHasi aTTecTamus
3adet/nud.3auer/7K3amMeH IK3aMeH IK3aMeH
Hroro 144 144
3.2 Temaruyeckuid IJIaH U3YyYeHUS THCHUTIIHHBI
(mo hopmam oOydeHUS)
3.2.1. Ounas hbopma oOydeHHs
TpynoemMKoCTh, Yac
AyauropHas pabora =
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1 Pa3nen 1. BBenenue. OCHOBHBIE TapaMeTPhbl ABHKYIIEr0Cs MOTOKA. Pexxumbl
TeYeHUs! BSI3KOW KUTKOCTH.
1.1 Tema 1. IIpeamer u 3agaun Kypca. 8 2 2 4

OOBbeKThl U3yUeHUs THIPABIIUKH.
I'mnore3a 0 crIOMHOCTH CPEBL.
OcHoBHbIE TapaMeTPbI JABHKYILIErocs
MOTOKA: CKMMAEMOCTb, INIOTHOCTB,
BSA3KOCTb. 3aBUCMOCTb CBOMCTB

KHUAOKOCTHU M ra3a OT AaBJICHUA U




TeMIiepaTypbl. MexaHnusm
BO3HUKHOBEHHS CUJI TPEHUS MEXKITY
CIIOSIMU KHUAKOCTH. 3akoH HpioToHa
JUISL BI3KOTO TPEHUsl. PeKUMBI TeUeHUst
BSI3KOM kuakocTu. Yucno PeiHonbaca.
Ornpenenenne uncna PeitHonbaca mist
KaHaJIa MTPOU3BOJIBHOIO CEUCHUSI.

Pa3znen 2. OCHOBHbBIE 3aKOHbI COXPAHEHMS /ISl CIUIOIIHBIX Cpej

Tema 1. HanpsixeHnHoe cocTosiHUE
KUJKOCTHU: CUJIBI, IEHCTBYIOIINE B
KHUJKOCTHU, CBOMCTBA €JMHUYHBIX
MMOBEPXHOCTHBIX CUJI. 3aKOH
COXPAaHEHHUS MacChl — ypaBHEHHE
HEPa3phIBHOCTH (CIUIONIHOCTH) B
muddepennmansHoil popme. 3akoH
COXPAHEHHUS KOJIMYECTBA JABHKEHUS —
YPaBHEHHS JIBM)KEHUS B HAIIPSDKCHHUSX
(ypaBuenwus Komm). 3aKoH coxpaHeHUs
MOMEHTA KOJIMYECTBA ABM)KEHUS —
CUMMETpUS TEH30pa HAIPSHKEHUH.
O0600611eHHbIi 3ak0H HproToHA.
YpaBHeHUsI IBUKEHUS HEC)KUMAEMBIX
XKHUJKOCTEH U ra3oB (ypaBHeHus HaBbe-
Crtokca).

Paznen 3. I'mapocraTuka

Tema 1. AOCOIIOTHBIN ITOKOM.
I'mapocraTtnueckoe JaBiIeHHE.
HuddepennuanpHoe naBIeHNE
MOKOSIIECHCS KUJIKOCTH. 3aKOH
pacripeiesiecHusl 1aBJICHUS B
HECKUMAEMOU KHIKOCTH (3aKOH
[Tackanst). Cwta naBieHus KUIKOCTH
Ha IUIOCKUE U KPUBOJIMHENHBIE
MOBEPXHOCTH. SIBICHUE
TUAPOCTATUUECKOTO MapaaoKca.
OTHOCHUTENLHBIN TTOKOH KUJIKOCTH BO
BpalIaroueMcsi COCy/Ie.

Pa3zgen 4. KuneMaTnka ;KHIKOCTH

Tema 1. JIBa MeTO/Ma ONIHICAaHUS
JIBYDKEHUS )KUAKOCTH.
YcTaHoBUBIIEECS U HEYCTAHOBUBIIIECECS
JBYDKEHUE JKUAKocTU. PaBHOMEpHOE 1
HepaBHOMepHoOe JBIkKeHue. [lome
CKOpOCTEH U ero XapakTepUCTHKH.
YpaBHEHHE HEPA3PBIBHOCTH B
UHTErpanbHOM hopMme (ypaBHEHHE
MOCTOSTHCTBA Pacxoja).

Pazgea S. YpaBHenue bepHy/uin Ui uaeaJibHOM U pPeajbHOM KUAKOCTH




5.1

Tema 1. OpHOMepHOE JIBUIKEHHE
HEC)KMMAEMOW KUIKOCTH. YpaBHEHUE
bepnyiun st TMHUM TOKA MAEaIbHOU
JKUJIKOCTU. YpaBHeHUe bepHymum nis
JJUHUA  TOKA  BSI3KOM  KUIKOCTH.
VYpaBHenue bepHymum s mOTOKa
BS3KOM  HECXKHMMaeMOM  KHIKOCTH.
Koaddumment Kopuomnmca. IIpumepsr
UCIIOJIb30BaHMS yYpaBHEHUs bepHymin
B TEXHHUKE.

Pa3znen 6. /IBukeHue ;KMIKOCTH IO TPYOONIPOBOAY

Tema 1. ComnpoTUBIECHHS TEYEHUIO
XKuakoctu B TpyoOorposoze. [lorepu B
MECTHBIX CONPOTHUBIICHHUSAX.
l'unpaBnuueckne mnoTepu MO JJIMHE
TpyOompoBoja  NpuU  JaMHUHAPHOM
teueHnd. 3akoH [lyaszeiins u popmymna
Hapcu. I'mapaBinudeckne nNOTEpU IO
JUTIHE TpyOOmpoBoIa npu
TypOyJeHTHOM pexume. Duznueckas
uHTepnperanus Kpubblx Hukypanse.
O606mmenHas hopmyna lapcu.

Pasnen 7. UcTeyeHne KUAKOCTH U3 OTBEPCTHI

H HACAAKOB

Tema 1. McTeueHue >KUIKOCTH U3
OTBEPCTHS B TOHKOW CTEHKE MPHU
noctosiHHoM Harope. KoaddurmeHts
CXaTusl CTPyH, CKOPOCTH, pacxoa.
Hcreuenue KUAKOCTH U3 HACAIKOB IIpU
MMOCTOSHHOM Harope. Tunel HacaJKoB U
UX npuMeHenue. Mcreuenue npu
IIEPEMEHHOM HAINope.

Pa3nea 8. 'mapaBianyeckne MalIuHbI

Tema 1. [longaTre ruapaBIMYeCcKOn
MauHbl. Kitaccugukaiys HacocoB 1o
SHEPreTUUYEeCKOMY MPUHITUILY.
OpmudTel. ApXUMEIOB BUHT.
Crpyiinbiii Hacoc. OCHOBHBIE
napameTpsl paboTsl HacocoB. [loTepu
MOIIHOCTH.

Paznen 9. Hacocnas ycranoBka. Jlonac

THBIC HACOCBI

Tema 1. HacocHas yctaHoBKa.
Omnpexnenenue Haropa Hacoca Mo
napaMeTpaM HaCOCHON yCTaHOBKH.
Omnpexnenenue Haropa Hacoca Mo
NOKa3aHUAM IpubopoB. JlonacTHbIe
Hacochl. LleHTpoOeKHbIE HACOCHI.

8

MHOFOCTYHCH‘IaTBIe I_[eHTp06C)KHBIC

2 2




HaCOCBhI.

9.2

Tewma 2. [IpuHnun nencTeus
eHTpoOexxHoro Hacoca. OceBbie
Hacochl. JlnaroHaabHbIE HACOCHI.
Buxpesblie Hacochl. SIBieHue
TUIPaBINYECKOTO yaapa B
TpyOOIpoBO/IE.

10

Paznea 10. /IBukeHue :KUAKOCTH B padoyeM KoJjiece HEHTPOOEKHOI0 Hacoca

10.1

Tema 1. JIB>xeHHUE KUIKOCTH B
pabouem kojece. TpeyroabHUK
ckopocTeil. OCHOBHOE ypaBHEHHE
JIOTIaCTHBIX MalllvH (ypaBHEHHE
Olinepa). Teopernueckuii u
JICWCTBUTEIBbHBIMA HAOp HAcOCa.

11

Pasznen 11. Teoperuueckue u 1eHCTBUT
HACOCOB

€JIbHBIC XaPaKTCPUCTUKHU IIeHTp06e)KH])IX

Tewma 1. 3aBUCHUMOCTH TEOPETUUECKOTO
HaIopa OT MoJlayu. 3aBUCUMOCTh
TeopeTI/mecxoﬁ MOIITHOCTH OT IMOga4u.
OCHOBHBIE THITBI JIONATOK pabounx
kouiec. JlelicTBUTEIbHBIC
XapaKTePUCTUKU IIEHTPOOCHKHBIX
HacocoB. PaboTa Hacoca Ha CeTb.
CoBMecTHasi paboTa HACOCOB.

12

Pasnen 12. OcHOBBI TEOPUU NMOA00MS JTONACTHBIX HACOCOB

12.1

Tema 1. OcHOBHOE Ha3HAUEHUE TEOPUU
noxobus. Ycnosus nmogoousa. Ces3b
Mexay GhaKkTopaMu T€OMETPUUYECKOTO H
KHHCMAaTHUYCCKOT O 1'[0)1061/15[. 3aKOHBI
nponopuroHansHocTH. KoaddurmeHnt
OBICTPOXOTHOCTH.

13

Pa3nes 13. YHuBepcaJbHasi XapaKTEPUCTHKA HEHTPOOEKHbIX HACOCOB.
PeryjimpoBanue HeHTPOOEKHbIX HACOCOB

13.1

Tema 1. YHuBepcanbHas
XapaKTepUCTHKA IIEHTPOOEKHOTO
Hacoca. Pacimmpenue obmactu
MIPUMEHEHHUS JIOTTaCTHOTO Hacoca
noApe3kon koneca. Perynuposanue
paboTHI IEHTPOOEKHBIX HACOCOB.

14

Pa3nes 14. HeycroiiunBasi padora HacocHoi ycraHoBKH. [Tomnax. Kapuranus.

14.1

Tema 1. HeyctoiiunBas paborta
HacOCHOMW ycTaHoBKHU. [Tommax.
KaBuranus. Onpenenenue
MaKCHUMaJIbHOU BBICOTHI BCACHIBAHMSI.

15

Pa3gen 15. O0LEéMHBIE HACOCHI

15.1

Tema 1. OcHOBHBIE XapaKTEPUCTUKU
00BEMHBIX HACOCOB. AJITOPUTM BBIOOpA
Hacoca. [lopuiHeBbie HACOCHI,




YCTPOMCTBO, IPUHLIMII ICUCTBHUS.
Knaccudukanuys nopiiHeBbIX HACOCOB.
[Togaua nmopuIHEBBIX HACOCOB.
[TopuiHeBoit HACOC ABOMHOTO JEHCTBUS.
[TopuiHeBoO# HACOC TPOWHOIO IEUCTBHSL.
16 Pa3nes 16. OcHOBHbIe KOHCTPYKTHBHbIE THIIbI POTOPHBIX HACOCOB
16.1 | Tema 1. IlpuHiun u 0cOOEHHOCTH
paboTHl POTOPHBIX HACOCOB.
KoncTpykuuu u ocobeHHocT paboTsl
POTOPHO-BPAILATEIBHBIX HACOCOB.
[llecTepeHHbIE HACOCHI. 8 2 2 4
MHoroctyneH4arsie IIECTEPEHHbIE
Hacockl. Pacuer OCHOBHBIX apamMeTpoB
LIECTEPEHHBIX HACOCOB. BUHTOBEBIE
HAacCOCBHI.

17 Paszgean 17. PoropHo-nocrynarejibHbIe HACOCHI
17.1 | Temal. [lluGepHble (TUTACTHHYATHIE)
Hacocsl. [1macTuHYaThIe HACOCHI
OJHOKpaTHOTro neicTBusd. Pacuer
pabouero oObEMa MIACTUHYATOTO
Hacoca OJUHAPHOIO JICWCTBHUS.
[InacTuHYaThIE HACOCHI IBYKPATHOTO 8 2 2 4
neiictBus. Pacuet paboyero o0péma
IJIACTUHYATOI'0 HAacoca ABOMHOIO
JercTBUs. POTOPHO-IUTYH)KEpHBIE
Hacochl. PananbHO-IOPIIHEBBIE
HAaCOCBL.

Hroro | 144 36 36 72

3.3 Conpep:xkanue JTUCUMIJIMHBI

Paznen 1. BBenenue. OcHOBHBIE MapaMeTPhl ABHKYIIET0Csl MOTOKA. PesxkumMbl Teuenust
BA3KOM KMAKOCTH.

Tema 1. Ilpenmer u 3amaunm kypca. OOBEKTHl H3y4YeHMs] THIApaBIMKH. [wumoresa o
CIUIOMIHOCTU cpeabl. OCHOBHBIE MapaMeTphl JIBHXKYIIETOCS IMOTOKA: CKHUMAEMOCTh, IUIOTHOCTD,
BSI3KOCTh. 3aBHCHUMOCTh CBOMCTB JKMJIKOCTM M Tra3a OT JaBJICHHS W Temmeparypbl. MexaHu3m
BO3HUKHOBEHHUS CHUJI TPEHHUS MEXIY CIOSIMH >XUJIKOCTH. 3akoH HblOTOHA N7l BS3KOTO TpPEHMS.
Pexxumbl Tedenus Bs3ko# kuakocth. Yucio Peiinonbaca. Omnpenenenue uucna PeitHonbaca s
KaHaja MPOU3BOJIbHOTO CEYEHUS.

Paznen 2. OcHOBHbBIE 3aKOHBI COXPAHEHMS J1JIs1 CIUIOIIHBIX Cpe/l.

Tema 1. HanpsbkeHHOE COCTOSIHUE JKUIKOCTH: CUJIBI, ICUCTBYIOIINE B KUIAKOCTH, CBOMCTBA
€IMHUYHBIX TIOBEPXHOCTHBIX CHJI. 3aKOH COXPaHEHMUs] MAacChl — YpaBHEHHE HEPa3pbIBHOCTH
(crmomHOCTH) B auddepeHnuanbHol  Gopme. 3aKOH COXpaHEHHS KOJIWYECTBA JIBIDKCHUS —
ypaBHEHUS [BIKEHUS B HampshkeHHsX (ypaBHeHus Komm). 3akoH coxpaHeHHMsT MOMEHTa
KOJINYECTBA IBIDKEHUS — CHUMMETpHs TeH30pa HampspkeHuid. OOoOmieHHbI 3akoH HbroToHa.
VYpaBHEHUS IBIKCHUSI HEC)KMMAEMBIX KUAKOCTEH U ra3oB (ypaBHeHUs Habbe-CTokca).
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Paznea 3. 'mapocraTuka.

Tema 1. AoOcomotHbIi moOkOH. ['mapocratmueckoe namieHue. J[uddepennumansaoe
JIaBJICHUE TMOKOSIICHCS KUIAKOCTU. 3aKOH pacHpe/esieHUs JaBJICHUS B HEC)KMMAEMOM >KMJIKOCTH
(3axkoH Ilackamns). Cwiia naBieHUs XUAKOCTH HA IUIOCKME W KPUBOJIMHEWHBIE IHOBEPXHOCTH.
SIBneHue ruppocTaTuyeckoro napajaokca. OTHOCHUTEIBHBIN MOKOM JKUJIKOCTH BO BpallarolIeMCs
cocyJe.

Pa3znen 4. KuneMaTHuKa KHIKOCTH.

Tema 1. JlBa wMeroma ommMcaHus JBWKCHHUS OJKHAKOCTH. Y CTAaHOBHUBIIEECS |
HEYCTAaHOBUBILIEECS JBUKEHUE XUIAKOCTU. PaBHOMEpHOE M HepaBHOMEpHoe IBukeHue. [lone
CKOPOCTEH M €ro XapakTepUCTUKUA. YpaBHEHHUE HEPaA3pPhIBHOCTH B HWHTETPAIBHOH Qopme
(YpaBHEHHE MMOCTOSIHCTBA PACX0/IA).

Pazgen S. YpaBHenue bepHy/uiu 1/ uaeajJibHOM U peaibHOM KUIKOCTH.

Tema 1. OnHOMEpHOE ABMXEHHE HECKHUMAEMOH KUAKOCTH. YpaBHeHue bepHymin s
JIMHUM TOKA WJCaJbHOW >KUAKOCTHU. YpaBHEHHE BepHyIUM IJId JMHUKA TOKA BSA3KOW >KUIAKOCTH.
VYpaBHenue bepHyun a7 MoToka BA3KOM Heckumaemolt xkuakoctu. Kosdduuuent Kopuomuca.
[Ipumeps! uconb30BaHUs ypaBHEHHs bepHyIUTN B TEXHUKE.

Pasnen 6. /[Bu:keHMe KUIKOCTH 110 TPYOOIIPOBO.

Tema 1. CompoTuBIEHHUS TEUYEHHUIO KUIKOCTH B TpyOompoBoge. Ilorepu B MecTHBIX
COMPOTUBIICHUAX. [ MapaBIuyeckue MOTepu Mo JUIMHE TPyOOnmpoBOAa MpU JTaMHUHAPHOM TEUYECHHUHU.
3akon Ilyaseitns u ¢opmyna Hapcu. ['mapaBiudeckue MOTEpH MO UIHHE TPyOONpPOBOAA IPHU
TypOylieHTHOM pexume. Ousndeckas uHTepnpeTanus KpuBbix Hukypanze. O6o0mennas dpopmyia
Hapcu.

Paznen 7. UcTeuenne »KUIKOCTH U3 OTBEPCTUI M HACATKOB.

Tema 1. Ucreuenue XUIKOCTH U3 OTBEPCTUS B TOHKOM CTEHKE IMPHU MOCTOSTHHOM HAIope.
KoadduimenTtsl cxatus CTpyHd, CKOpOCTH, pacxoia. lcTeueHue >XUAKOCTH M3 HACAIKOB IPU
MMOCTOSTHHOM Harope. Turbl HacaaKoB U UX MpUMEHEeHHE. VcTeuenne npu nepeMeHHOM Harope.

Paznen 8. 'mapaBiauveckue MalIuHbI.

Tema 1. TIlonstue rtuapaBamueckod MamuHbl. Kraccudukanms HacocoB 1O
SHEPreTHUecKoMy NpuHUUMy. OpaudTel. ApxumenoB BHHT. CtpyiiHbli Hacoc. OCHOBHbIE
napameTpsl paboTel HacocoB. [loTepu MomHOCTH.

Pa3nen 9. HacocHas yctanoBka. JlonmacTHbIe HACOCHI.

Tema 1. Hacocnas ycranoBka. OrpejerieHne Hamopa Hacoca MO HapamMeTpaM HacOCHOM
yctanoBkH. OrmpejeneHne Hamopa Hacoca IO IOKa3aHUsAM MpUOOpoB. JlomacTHble HACOCHI.
[lenTpobesxHbIe HACOCHl. MHOTOCTYTIEHYATHIE IIEHTPOOESKHBIE HACOCHI.

Tema 2. [Ipunnun neiictBusi 1eHTpoOexHOro Hacoca. OceBble Hacochl. JnaronanbHbIE
Hacockl. BuxpeBbie HacOCHl. SIBJIeHHE THAPABIMUECKOTO yaapa B TpyOOIPOBOIE.

Paznen 10. [{BukeHue :KUAKOCTH B padoueM KoJiece eHTPOOEKHOIro Hacoca.

Tema 1. J[BmkeHHe XUIKOCTH B paboueM Kojece. TpeyrosbHUK ckopocteid. OCHOBHOE
ypaBHEHHE JIOMACTHBIX MalluH (ypaBHeHUE Dijepa). TeopeTudyeckuii U AeCTBUTEIbHBIA HAIIOP
Hacoca.

Pazgen 11. Teopernueckue H JeiiCTBUTEIbHbIE XAPAKTEPUCTHKH LEHTPOOEKHBIX
HAaCOCOB.

Tema 1. 3aBUCHMOCTh TEOPETUYECKOI'O HAIoOpa OT MOJa4yd. 3aBUCUMOCTb TEOPETHUECKOM
MOIIHOCTH OT TmoAaud. (OCHOBHBIE THUIIBI JIONMATOK pabouux Kojec. JlelcTBUTENIbHbBIC
XapaKTepUCTUKH IIEHTPOOEKHBIX HacocoB. PaboTa Hacoca Ha ceTh. CoBMeCTHast paboTa HACOCOB.

Pa3nen 12. OcHoBBbI TEOPUHU MOA00MS JIONACTHBIX HACOCOB.
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Tema 1. OcHOBHOe Ha3zHaueHUe Teopuu NoAO0OMs. YcinoBus noaobus. CBsi3b MeEXIY
(dakTopaMy T€OMETPUYECKOTO M KHHEMAaTHMYeCKOro moa0o0us. 3aKOHbI MPONOPLHOHATBHOCTH.
KoaddurumenTt 6p1CTPOXOTHOCTH.

Paznen 13. VYHuBepcajbHasi  XapaKTePUCTHKA  HEHTPOOEKHBIX  HACOCOB.
PerysmmpoBanune HeHTPOOEKHBIX HACOCOB.

Tema 1. YHuBepcanbHas XapaKTEpUCTHKA LIEHTPOOEKHOro Hacoca. Pacmupenue obiactu
INPUMEHEHHs JIOMACTHOIO Hacoca MOApe3Koill Koseca. PerymupoBanue paGoThl LEHTPOOEKHBIX
HAacOCOB.

Pasnen 14. HeycroiiunBasi pabora HacocHOM ycTaHOBKH. [lomnax. KaBuranus.

Tema 1. HeycroituuBas pabora HacocHoi ycraHoBku. [lomnax. Kasurauus. Onpenenenue
MaKCHMaJIbHOW BBICOTBI BCACHIBAHUSI.

Pa3nea 15. O0bémHBIE HACOCHI.

Tema 1. OcHOBHbIE XapaKTEpUCTUKU OOBEMHBIX HACOCOB. AJITOPUTM BBIOOpa Hacoca.
[TopuiHeBble HAcoChl, YCTPOMCTBO, MpUHIMN jAelcTBUsA. Kiaccudukanus NOpUIHEBBIX HACOCOB.
[Tonaua mnopmiHeBbIX HacocoB. IlopiiHeBoi Hacoc nBoiHOro neicTBus. IlopmiHeBol Hacoc
TPOMHOTO IEHCTBHUS.

Pa3nen 16. OcHOBHBIE KOHCTPYKTHBHBIE THIIBI POTOPHBIX HACOCOB.

Tema 1. Ilpunuun um ocoOGeHHOCTH pPabOTHI POTOPHBIX HacocoB. KoHCTpykuuum u
0cOOEHHOCTH  pabOThl  POTOPHO-BPAILATEIBHBIX HacoOCOB. [Iecrepennsie HaCOCHI.
MHoroctyneHuaTsle HeCTepeHHbIE HAcOChl. PacyeT OCHOBHBIX MapaMeTPOB LIECTEPEHHBIX HACOCOB.
BuHTOBBIE HACOCHI.

Pa3nes 17. PoropHo-nocTynarejibHble HACOCHI.

Tema 1. IlluGepurle (ruiacTuHYaThle) Hacochl. [lmacTuHYaTBIE HACOCHI OJHOKPATHOI'O
neiictBus. Pacuer pabouero o6bE€Ma M1acCTUHYATOrO Hacoca OAMHAPHOTO AelcTBus. [lnactuHyarsie
HAcoChl JBYKpaTHOro jeictus. Pacuer pabodero o0bEMa IUIACTUHYATOrO Hacoca JIBOMHOTO
JenctBrst. POTOpHO-IITYyH)KEpHBIE HACOCHL. PaaraibHO-IOPIIHEBBIE HACOCHI.

3.4 TemaTruka ceMHHAPCKUX/MPAKTHYECKHUX U J1a0OPATOPHBIX 3aHATHI

3.4.1. CemuHapckue/IpakTU4ecKue 3aHATHS

Tema 1. OmnpeneneHue MIOTHOCTH M BA3KOCTH JKUIKOCTH W ra3a IpU Pa3IHMYHBIX
TEeMIIepaTypax U JABJICHUSIX.

Tema 2. PexxuMbl TeueHU BI3KO xuakoctu. Yucno Pelinonsaca.

Tema 3. OmpeneneHue peKUMOB TEUYCHHS BA3KOW IKHIKOCTH B KOXYXOTpyOHOM
TEr1000MEeHHUKE.

Tema 4. 'mapocraTuka. Pacnipenenenue 1aBiieHUs B MOKOSIIENUCS KUIKOCTH.

Tema 5. I'mapocratuka. {uddepeHnnanbHbIi )KUIKOCTHOW MAHOMETP.

Tewma 6. KontposbHas paboTa o ruipocTaTHKE.

Tema 7. Pacuer npocteix TpyOornpoBooB. [Ipsmas 3axaqa.

Tema 8. Pacuet npocTeix TpyOompoBooB. OOpaTHas 3amaga.

Tema 9. Onpenenenue nuamMerpa TpyOOIpoBoIa.

Tema 10. Pacger cinoxHoro TpyOomnpoBoja.

Tema 11. Mcreuenue sXuaKocTed U3 OTBEPCTUM MPHU MOCTOSIHHOM Harope.

Tewma 12. McTeyeHune >xUIKOCTH U3 HACAJAKOB IIPU MOCTOSSHHOM Hamope.

Tema 13. KonTposbHast paboTa 1o pacuery CJIOXKHOTO TPyOOIpoBoa.

Tema 14. Onpesnenenue Haropa, c03/1aBaéMOro HaCOCOM B HACOCHOM YCTaHOBKE.

Tema 15. Pacuet paGodero koseca.
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Tema 16. Boi6op Hacoca 1o kaTaory.
Tema 17. [TomoOue m0oMacTHRIX HACOCOB. 3aKOHBI POTIOPIUOHATHHOCTH.
Tema 18. ITopiiHeBbIE HACOCHI.

3.5. Temaruka KypcoBBIX IPOEKTOB (KYpPCOBBIX padoT)

Tema kypcoBoit paboThl: «PacueT HeHTpOOE)KHOTO HACOCa.

3a/aHue BKIIIOYAET B €051 MICXO/AHBIE IaHHbIE U KOHKPETHO C(OPMYJINPOBAHHBIE OT/EIIbHbIE
3a[1a4M JUIsl IOJIHOTO pacyéra:

1. Onpenenutb HEOOXOIUMBINM HANIOp Hacoca.

2. BwiOpatb Hacoc 1O KaTaloOry U OMNpENeNuTh JuameTrp pabodero Koieca,
o0ecrieunBaroIni Moy4eHue TpedyeMoro Hamopa.

3. [TocTpouth XapakTepUCTUKY BHIOPAHHOTO HAcoca.

4. Ilepecuntarh XapaKTEpUCTHUKY HAcoca Ha 4acTOThI BpaueHus, coctaistomue 80, 90 u
110% oT pacueTHO# 4acTOThI, ¥ TOCTPOUTH MTOYYEHHBIE XapaKTEPUCTUKH.

5. OmpenenuTs MOIIHOCTh 3JEKTPOJABUTATENSI M BHIOPATh THI SJIEKTPOJIBUTATEINS TI0
KaTajory.

6. OmnpenenuTs OCHOBHBIE TI'€OMETPUYECKHE XapaKTEPUCTUKH pabodero Koieca U
CIUPATHLHOM KaMephbl BHIOPAHHOTO Hacoca.

7. OnpenenuTs JOMyCTUMYIO BBICOTY BCAChIBAHMUS.

8. Ha mucrax dopmata A4 unu A3 HauepTuTh oOUmMII BuA paboyero koieca B JIBYX
MPOEKIHIX M OOLINIA BUJ] CIUPATIHLHON KaMephl.

4. YueOHO-MeTOAMYEeCKOEe U MH(POPMALIMOHHOE O0ecIeYeHue

4.1 HopmatuBHbie 1oKyMeHTHI 1 I'OCThI

1. TOCT 2.302-68. Equnas cucremMa KOHCTPYKTOPCKOM JokyMeHTauuu Macmradsl (¢ M3me-
HEHUSMH No 1, 2, 3). https://standartgost.ru/g/%D0%93%D0%9E
%D0%A1%D0%A2_2.302-68*

2. T'OCT 2.304-81. Enunas cucteMa KOHCTPYKTOPCKOW JokyMeHTanuu. [IpudTer uepTéxupie
(c N3menenusmMu Ne 1, 2). https://standartgost.ru/g/%D0%93%D0%9E
%D0%A1%D0%A2 2.304-81

3. T'OCT 2.303-68. Equnast cucteMa KOHCTPYKTOpCKoM okyMeHnTauuu. Jlunuu (c MIamMenenus-
mu Ne 1, 2). https://standartgost.ru/g/%D0%93%D0%IE%D0%A1%D0%A2_2.303-68*

4. TOCT 2.306-68. Equnas cuctema KOHCTPYKTOPCKO#H nokyMeHTauuu. O6o3HaueHus rpadu-
YHCKUE MaTepUajoB u npaBuiia ux HAHECEHMUSI Ha YepTEXK.
https://standartgost.ru/g/%D0%93%D0%9IE%D0%A 1%D0%A2 2.306-68*

5. TOCT 2.307-68. Enunasi cuctema KOHCTPYKTOPCKOM JoKyMeHTanuu. Hanecenue pazmepon
u MPEAETbHBIX OTKJIOHCHUH (c N3meneHusMu No 1, 2, 3).
https://standartgost.ru/g/%D0%93%D0%IE%D0%A 1%D0%A2_2.307-68*

6. T'OCT 2.301-68. Enunas cucreMa KOHCTPYKTOpCKOM fokyMeHTanuu. @opmartsl (¢ M3mene-
Husimu Ne 1, 2, 3). https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.301-
68*

7. TOCT 2.001-2013. Enunas cuctema KOHCTPYKTOPCKOM JoKyMeHTaruu. OOIme mosioxe-
Hus. https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2 2.051-2013



https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D1%80%D1%83%D0%BA%D1%82%D0%BE%D1%80%D1%81%D0%BA%D0%B0%D1%8F_%D0%B4%D0%BE%D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D1%80%D1%83%D0%BA%D1%82%D0%BE%D1%80%D1%81%D0%BA%D0%B0%D1%8F_%D0%B4%D0%BE%D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D0%B0%D1%86%D0%B8%D1%8F
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.051-2013
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.301-68*
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.301-68*
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.307-68*
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.306-68*
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.303-68*
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.304-81
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.304-81
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.302-68*
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.302-68*
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4.2  OcHoBHas JuTEparypa
1. 'yceB, A. A. MexaHuKka )UIKOCTH U ra3a : yueOHUK Jy1si By30B / A. A. I'yceB. — 3-¢

u3., ucnp. u gomn. — Mocksa : U3narensctBo FOpaiit, 2021. — 232 ¢. — (Briciiee o6pa3oBanue).
— ISBN 978-5-534-05485-9. — Texkcr : anekTpoHHbIH // O6pa3oBaTenbHas miatdopma KOpaitt
[catiT]. — URL: https://urait.ru/bcode/468515 (mara obpamenus: 30.04.2023).

2. I'mapapnuka : yaeOHUK U TPaKTUKYM 1jis By30B / B. A. Kynunos, O. M. Kapramios, A. I
Kosanenxko, . B. Kynunos ; mog pegakmueii B. A. Kyaunosa. — 4-e uza., nepepa0. u 1om. —
Mocksa : U3narensctBo FOpaiit, 2021. — 386 c. — (Briciiee o6pazoBanue). — ISBN 978-5-534-
01120-3. — TekcT : anexkTpoHHbIH // O6pa3zoBaTenbHast miardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/469256 (nmara obpamenus: 30.04.2023).

4.3 JlomoJHUTEJIbHAS JUTEPATYpPaA

1. JleontneB B.K., bapameBa M.A. Hacockl 1 HacOCHbIE YCTaHOBKH: pacueT HAaCOCHOM
YCTaHOBKH: yyeOHOE ocobue s By3oB - 2-¢ u3a. - M.: FOPAMT, 2021. 142 c.

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

2. TapacoBa JI.A., TepexoB M.A. LlenTpobexxHble Hacochl. KoHcTpykiu 1 paboune
XapakTepUCTUKH: yuebHoe mocodbue. M.: MI'YUD, 2005. 85c.

3. llep6a B.E. Teopwus, pacyeT U KOHCTPYHUPOBAHUE TIOPIITHEBBIX KOMITPECCOPOB 0OBEMHOTO
neficTBHS: y4eOHOe H3IaHue st By30B — 2 W31., 101 — M.: FOPAWAT, 2021, 323 c.

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

4.4 DJexkTpoHHbIe 00pa3oBaTe/bHbIE pecypchl

1. Mexanuka KUIKOCTH U rasa
https://online.mospolytech.ru/course/view.php?1d=7823

4.5 JluneH3MoOHHOe M  CBOOOJHO  pacHmpocTpaHsieMoe  MNPOrpaMMHOe
o0ecnieueHue

He npexgycmorpeno.

4.6 CoBpemenHble npodeccuoHalbHble 0a3bl JAaHHBIX U MH(OPMAIMOHHBIE
CIIPaBOYHBIE CHCTEMBI

1. NCC T'apanr https://www.garant.ru/

5. MarepuajibHO-TeXHHYECKOE O0ecleYeHue


../../../%D0%9E%D0%9E%D0%9F2023/16.03.03_%D0%B5%D1%80%D0%BC%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2/04%20%D0%A0%D0%9F%D0%94%202023%2016.03.03/+%20%D0%911.1.15%20%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0%20%D0%B6%D0%B8%D0%B4%D0%BA%D0%BE%D1%81%D1%82%D0%B8%20%D0%B8%20%D0%B3%D0%B0%D0%B7%D0%B0.docx
https://www.garant.ru/
https://online.mospolytech.ru/course/view.php?id=7823
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://urait.ru/book/nasosy-i-nasosnye-ustanovki-raschet-nasosnoy-ustanovki-476813
../../../%D0%9E%D0%9E%D0%9F2023/16.03.03_%D0%B5%D1%80%D0%BC%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2/04%20%D0%A0%D0%9F%D0%94%202023%2016.03.03/+%20%D0%911.1.15%20%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0%20%D0%B6%D0%B8%D0%B4%D0%BA%D0%BE%D1%81%D1%82%D0%B8%20%D0%B8%20%D0%B3%D0%B0%D0%B7%D0%B0.docx
https://urait.ru/bcode/469256
https://urait.ru/bcode/468515
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[lpoBenenue JeKkUMi OCYLIECTBISETCS B OOIIEYHUBEPCUTETCKUX AyAUTOPHSX, TIJe
IpeayCMOTPEHA IEMOHCTpALUs (PHIBMOB, CIIAHI0B WU HCIIOIB30BAaHNUE PAa3IaTOYHBIX MaTEPHAJIOB.

6. MeToauyeckue peKoOMeH AU

6.1 MeToanueckue peKoMeHIAIUN VISl MPenogaBaTeis M0 OpraHu3anuu
o0yueHus

OcCHOBHBIM TpeOOBaHMEM K TPENOJABAHUIO JAUCIUIUIMHBI  SBISIETCS TBOPYECKUH,
HpO6H€MHO-,Z[H3HOI‘0BLIfI moaxona, HOBBOJ’IHIOH_II/II\/'I IIOBBICUTH I/IHTepeC CTyI[CHTOB K COIlep)KaHI/IIO
y4eOHOTr0 Marepuaa.

OcHoBHas (hopMa H3yUeHUS U 3aKPEIUICHUS 3HAHWMA 1O 3TOW AMCIUIUIMHE — JICKIIMOHHAS,
nabopaTopHasi U mpakTudeckas. [IpernogaBarens MOJDKEH MOCIEIOBATEIPHO BBIYUTATH CTYICHTAM
pSII[ HCKHHﬁ, B XO0I¢C KOTOpLIX CHCILyCT COCpGI[OTO‘II/ITB BHHUMAHHUEC Ha KIIKYCBBIX MOMCHTAX
KOHKPETHOTO TEOPETHYECKOr0 MaTepuajia, a TaKKe OpPraHW30BaTh IMPOBEJACHUE IPAKTUYECKUX
3aHATHUM TakuM 00pa3oM, 4YTOObI AaKTMBHM3MPOBATH MBIIUIEHUE CTYAEHTOB, CTHMYJHUPOBATh
CaMOCTOSITEIPHOE HM3BJICUCHHE HEOOXOMUMON WHGOpPMAIMU W3  Pa3IUYHBIX HUCTOYHHKOB,
CpaBHHTeHLHBIﬁ aHaJIn3 MCETOA0B pemeHHﬁ, COIIOCTAaBJICHUC HOHy‘-IeHHbIX pCSYJIBTaTOB,
(hOpMYITUPOBKY M apTyMEHTAITUIO0 COOCTBEHHBIX B3TJISAI0B HA MHOTHE CIIOPHBIC TPOOIEMBI.

OcHOBY y4eOHBIX 3aHATUN MO IUCIMIUIMHE COCTABJSIOT JieKuuu. B mpouecce oOy4enus
CTYJICHTOB HMCIOJIb3YIOTCSl Pa3JIMYHbIC BUbI YUCOHBIX 3aHATUN (ayJAUTOPHBIX M BHEAYAUTOPHBIX):
JIeKIIMH, CEeMUHAPCKUE 3aHATHSA, JJaOOpaTopHbIe pabOTHl KOHCYIbTalMu U T.A. Ha mepBom 3aHATHH
10 JTAaHHOW y4eOHOW AUCIUIUTMHE HEOOXOIMMO O03HAKOMHTH CTYJCHTOB C TOPSIKOM €€ M3YUYeHUs,
paCKpLITB MECTO U pOJIL JOUCHUIIJIINHBI B CUCTCMC HayK, cec HpaKTI/I‘-ICCKOG 3HAa4YCHUC, JOBCCTU OO0
CTYJICHTOB TpeOoBaHus Kadeapbl, OTBETUTh Ha BOIIPOCHI.

HpI/I IIOATOTOBKE K JICKIIMOHHBIM 3aHATHUAM IIO0 Kypcy HGO6XOI{I/IMO HpOIIYMaTB IIIaH €Tro
MIPOBEICHUS, O3HAKOMUTHLCS C HOBHHKAMU y4€OHON M METOAMYECKON JTUTEPATYPhI, MyOIUKAIIUIMU
HepI/IOILPI‘{CCKOﬁ neyatu 1o TEME JICKIMOHHOI'O 3aHsATHA, onpez(eJme CpeI[CTBa MaTCpI/IaHLHO-
TEXHUYECKOTO OOCCTICUCHHSI JICKITMOHHOTO 3aHATHS M MOPSJIOK MX HCIIOIB30BAHUS B XOJI€ UTCHUS
JICKIIUH. yTO‘{HI/ITL IIJIaH HpOBe,Z[eHI/IH HpaKTI/I‘-IeCKOFO 3aHATHUA 110 TEMC JICKIIUHN.

B Xoe neKnMoOHHOTO 3aHATHS MPENoiaBaTelb JOHKEH Ha3BaTh TeMY, YUCOHBIC BOMPOCHI,
O3HAKOMUTH CTy,Z[GHTOB C nepequM OCHOBHOI>'I )41 ,Z[OHOHHPITGJIBHOﬁ nnTepaTypH II0 TEMC 3aHATHUS.

Jlexumro cieayeT HauyWHATh, TOJBKO YETKO 0003HAUMB €€ XapakTep, TeMy M KPYr Tex
BOIIPOCOB, KOTOPBIE B €€ X07e OyAyT pacCMOTPEHBI. B OCHOBHOI YacTH JIEKIIUU CIEIyeT PACKPHITH
coJiepKaHue YUYeOHBIX BOTPOCOB, aKIIEHTUPOBATh BHUMAHUE CTYJICHTOB Ha OCHOBHBIX KaTETOPHUSX,
SABJICHUAX U npoueccax, 0CO6€HHOCT$IX 150,¢ HpOTCKaHI/ISI. HpI/IBO,Z[I/ITL HpI/IMepLI. 3aI[aBaTB 110 XOIIy
W3JI0KEHUS JIEKIIMOHHOTO MaTepHalia BOMPOCHI U CaMOMY JIaBaTh HA HUX OTBET. DTO CIIOCOOCTBYET
AKTUBU3AIIUN MBICHHTCHLHOﬁ JCATCIIBHOCTHU CTy,Z[GHTOB, IIOBBIILICHUKO UX BHUMAHUA U HHTepeca K
MaTtepuaity JICKIIUH, ee cojepkanuto. [IpernogaBarens T0DKEH pyKOBOJIUTH pabOTON CTYJIEHTOB IO
KOHCHCKTI/IPOBaHI/IIO JICKIITUOHHOT'O MaTepHana, HO,Z[‘-IepKI/IBaTL H€O6XOI[I/IMOCTL OTpa)KeHI/IH B
KOHCIIEKTaX OCHOBHBIX IMOJ0KEHUI U3y4aeMON TEMBI.

B 3akmounTensHON 4acTH JIEKIUU HE00X0AUMO chopMyIMpoBaTh OOIIME BHIBOABI IO TEME,
PACKpBIBAIOIINE COJEPKAHUE BCEX BOIMPOCOB, TIOCTABJICHHBIX B JeKuud. OOBSIBUTH TUIaH
OUYEPEIHOTO CEMHHAPCKOTO WM JA0OPaTOPHOTO 3aHATHS, JaTh KPAaTKUE PEKOMEHIAIMH I10
MOATOTOBKE CTYJCHTOB K CEeMHHApy MWW jabopaTopHol pabore. Onpenenutb MECTO W Bpems
KOHCYJIbTAI[H CTYJICHTaM 110 BOIIpOcaM 00CyKIaeMOil TeMBI.

L{enp mpakTHYECKUX U JTAOOPATOPHBIX 3aHATHI — 00ECTICUUTh KOHTPOJIb YCBOCHHS Y4EOHOTO
MaTepHuaia CTyJCHTaMH, PacClIMpeHUe U yriayOJleHue 3HAaHUH, MOJTy4YeHHBIX UMM Ha JICKIHAX U B



15

X0Jle caMocTosATeNnbHONH paboTel. [loBbiieHne A¢GGEKTUBHOCTH MPAKTUYECKUX — 3aHATUI
JIOCTUTAETCsl TOCPEJICTBOM CO3/IaHUSl TBOPYECKOM OOCTaHOBKH, pacHojararolield CTYJIEHTOB K
BBICKA3bIBAHUIO COOCTBEHHBIX B3IUIAJIOB U CYXKICHHI MO OOCYXJIaeMbIM BOIPOCAM, JKEJIaHHIO Y
CTYZCHTOB ITOPa0OTaTh y JOCKH NPU PEIICHUH 3a/1a4.

[Tocne KakgOro JEKIMOHHOTO, JaOOpPaTOPHOTO W MPAKTUYECKOrO 3aHSATHS CAENaTh
COOTBETCTBYIOIIYIO 3allCh B )KypHaJlaX ydeTa MOCEIAeMOCTH 3aHATHI CTYJEHTAMHU, BBIICHUTH Y
CTapOCT y4e€OHBIX TPYII MPUYMHBI OTCYTCTBHSI CTYIEHTOB Ha 3aHATUAX. [IpOBOANTH rpynmnoBbie U
WHJIUBUIyaJIbHbIE KOHCYJIBTAIIMHM CTYACHTOB 10 BOMPOCaM, BO3HUKAIOIINM Y CTYJICHTOB B XOJ€ UX
MOJATOTOBKU K TEKYIIEH U MPOMEXYTOUYHOU aTTecTalluu Mo y4eOHOM TUCIHILINHE, PEKOMEHI0BaTh
B [TIOMOIIb Y4€OHbIE U JPyTrUe MaTepUabl, a TAKXKE CIIPABOYHYIO JIUTEPATYPY.

OreHka BBICTABIISETCS TPEIoiaBaTeeM U 00BSBISETCS MOCIe OTBETA.

[IpenogaBaTenb, NpUHUMAIOLIMI 3a4€T WIM HK3aMEH, JIMYHO HECET OTBETCTBEHHOCTH 3a
MPABUJIBHOCTH BBICTABJICHUS OI[CHKHU.

6.2 Meroguueckue yKazaHusl 1Js 00y4alOMIMXCS M0 OCBOCHUIO TN CIIMILTHHbBI

PaboTa cTyneHnTta HampaBiieHa Ha:

. M3YYCHHE TEOPETUYECKOr0 MaTepuala, MOATOTOBKAa K MPAKTHUYECKUM 3aHITHSIM,
71a00pPaTOPHBIX 3aHSATHSAM U BBHITTOJTHECHUE MPAKTHIECKUX pabOT U TaO0paTOPHBIX padoT.
® IIOATrOTOBKA u BBITIOJTHCHUEC TCCTUPOBAHUA C HUCIIOJIB30BAHHUEM

00111600pa30BaTEIHHOTO MOPTAJIA.

CamocTtosTenpHass paboTa CTYACHTOB TMPEACTABIACT COOOM BaKHEHIIee 3BEHO y4eOHOTO
mporecca, ©0€3 TMpPaBWIbHOW OpraHW3allid KOTOPOTO OOYyYalOIIMICS HE MOXET OBITh
BBICOKOKBATU(DUIIUPOBAHHBIM BBIITYCKHUKOM.

CTyAeHT NOJKEH MOMHHUTh, YTO HAUMHATH CAMOCTOSITEIIbHBIE 3aHSATHUS CIEAYET C MEePBOrO
CEMECTpa U MPOBOJUTH UX PErylsapHO. OUueHb BaKHO MPUIIOKUTH MAKCUMYM YCHIIUH, BOJIH, YTOOBI
3aCTaBUTH ce0s1 pabOTaTh C MOJTHOW HArpy3KOM C TIEPBOTO JTHS.

He crnemyer ortknaapiBaTh paboTy u3-3a HEpaOOYEro HACTPOCHHS WM OTCYTCTBHS
BIoXxHOBeHMs. HacTpoeHnue HykHO co3naBath camomy. [loHnMaHrne HEOOXOIUMOCTH BBIOJTHEHUS
paboThI, 3HAHUE TIeTTH, OCMBICIICHUE MEPCIIEKTUBBI OIarOMPHUATHO BIUSAIOT HA HACTPOCHHUE.

Kaxxaplii cTyeHT NOJDKEH caM IUIaHUPOBAaTh CBOIO CaMOCTOSITENIbHYIO paboTy, UCXOAS U3
CBOMX BO3MOXKHOCTEW M TPUOPUTETOB. ITO CTHUMYJIHMPYET BBHIMOITHEHHE PadOTHI, co3/laeT Oolee
CIOKOMHYI0 00CTaHOBKY, YTO B UTOT€ MOJIOKHUTEIBHO CKa3bIBA€TCA HA YCBOEHUH MaTepHaa.

BaxxHo monHee y4ecTh 00CTOSTENhCTBA CBOCH PabOTHI, YSICHUTD, UTO SIBISETCS TJIABHBIM Ha
JTAHHOM JTare, Kakyl IOCIeI0BaTeIbHOCTh pabOThl BHIOpATh, YTOOBI BBHIMOJIHUTH €€ JIydlle U C
HAUMEHBIIUMHU 3aTPaTaMHi BPEMEHHU U SHEPTHUH.

Jns minonoTBopHOM paOOThl HEMallOBaXKHOE 3HAYEHHE HMMeeT OOCTaHOBKa, OpraHU3alus
pabouero mecta. HyxHO m0OUTBCS, 4TOOBI MECTO PabOTHI MO BO3MOXKHOCTH OBLIO TOCTOSITHHBIM.
PaboTta Ha MpUBBIYHOM MecTe JienaeT ee Ooliee MI0A0TBOPHOM. [IpoayKTHBHOCTE pabOTHI 3aBUCUT
OT TPABWJILHOTO YepeOBaHUS TpyAa U OTabixa. [IoaTOMy KaKIple Yac WU JBa CIEAyeT JeNaTh
nepepbiB Ha 10-15 MuHyT. BBIXOAHBIE OHU JIy4ll€e MOCBSATUTH AKTUBHOMY OTIBIXY, 3aHSATHAM
CIIOPTOM, TIPOTYJIKaMHU Ha CBEXKEM BO3IyXe U T.1. Jlaxke mepekItoueHne ¢ OTHOTO BUAa YMCTBEHHOU
paboThI HA IPYTOM MOXKET CITYKHUTh AKTUBHBIM OTJIBIXOM.

CTyeHT JOKeH TIOMHHUTh, YTO B TIpolecce OOY4YeHHsS BaXKHEHIIYIO pOJIb HUTpaeT
CaMOCTOsITeNIbHAs paboTa ¢ KHUTor. Hayunthcst paboTaTh C KHUTOM — BayKHEHIIIAs 3a/1a4a CTY/ICHTa.
be3 sroro HaBplka OyIeT 4pe3BBIUAWHO TPYAHO H3ydYaTh NPOTPAMMHBIA MaTepuan, U MHOTO
BpeMeHH Oy/ieT IOTpauyeHo HepaloHaibHo. PaboTa ¢ KHUTO# CKiIaabIBaeTcs U3 yMEHUs 1oao0paTh
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HGO6XO,Z[I/IMBIG KHHI'H, pa306paTLc;1 B HHX, 3aKOHCIICKTHUPOBATbD, BLI6paTL TJIaBHOC, YCBOUTb U
MNPUMCHUTH HA ITPAKTHUKE.

7. DoH/ OLICHOYHBIX CPEICTB
7.1 MeToabl KOHTPOJISI M OLICHUBAHUS Pe3yJbTATOB 00y4eHHS

Jlo maTel IpOBEICHUS POMEKYTOYHON aTTECTAIUU CTYJCHT JTOJIKCH BBITTOJIHUTE BCE paOOTHI,
MpPEeAyCMOTPEHHBIE HAcTOsIIeH pabodeit mporpamMmoi AucCHUIUIMHBL [lepedeHpb 00s13aTenbHBIX
paboT u popma OTIETHOCTH MIPEICTABICHBI B TAOJIHIIC.

[lepeyenr o00s3aTENbHBIX pPAaOOT, BBIMOJIHSEMBIX B TEUEHHE CEMeCTpa MO JUCIUILINHE
«MexaHuKa )XKUIKOCTH U ra3a

Bun pabotsl dopma OTYETHOCTH M TEKYILETO KOHTPOJIS

CamocrosiTenbHble U | OLEHKa B COOTBETCTBUU CO IIKaJION B myHKTe 7.2.1.
KOHTPOJIbHBIE paOOTHI

TectupoBanue OneHka B COOTBETCTBHHM CO IIKAJIOW B IyHKTE 7.2.2.
(mpomexxyTouyHOE U
HUTOTOBOE)

7.2 Ikana u KpUTEPUH OLECHUBAHMS Pe3y/JIbTATOB 00y4YeHUSA

7.2.1. llIkaja oleHMBAHUS CAMOCTOSATEIbHBIX H KOHTPOJIbHBIX PadoT

[IIxana oueHUBaHUS Onucanue

OTJIUYHO 3ajada mpaBUIILHO pelieHa U oopmieHa.

Xopouio 3aiada pelieHa MNpaBUIbHO, HO JOMYIICHbl HE3HAYUTEIbHBIE OLINOKU B
pacuerax.

Y IOBAETBOPUTEITHHO HmeroTcst oImOKH B pacyeTax, HO YaCTHYHO 33/1a4a pelIeHa.

HeypnoBierBoputenbHo | 3aj1aya pelieHa HepaBUIbHO.

7.2.2. lllkajia oleHMBAHUS TECTUPOBAHUS

Pe3y.]'IBTaT TCCTUPOBAHHUA OLICHUBACTCH 110 HpOHeHTHOﬁ IIKaJIC OLICHKH.

Ouenka KonnuecTBO npaBMIIbHBIX OTBETOB
OTJINYHO ot 86% 10 100%
XOpOLIO ot 73% 1o 85%
YJAOBJIETBOPUTEIBLHO ot 60% 10 72%

HEYI0BJIETBOPUTEIHHO 40% m MeHee PaBUIHHBIX OTBETOB

7.2.3. lllkaj1a oneHNBaHUS MPOMEKYTOYHOM aTTecTalnu (IK3aMeH)

[IIxama orieHnBaHus Onucauue

OTnuyHO CTyeHT [eMOHCTPUpPYET 3HaHHUs, YMEHHs, HaBBIKH, OINEpUpYeT
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NpUOOPETEHHBIMU 3HAHUSAMH, YMEHUSMH, HABBIKAMH, IPUMEHSET UX B
CUTyallUsiX TOBBIIIEHHON cioxxHocTH. [lpm 3TOoM Morytr ObITh
JIOMYIIEHbl HEe3HAUUTENIbHbIE OMIMOKM, HETOYHOCTH, 3aTPYAHEHUS MPH
AHAJIMTUYECKUX ONEpALMAX, NIEPEHOCE 3HAHWM M YMEHMN Ha HOBBIC,
HECTaHapPTHBIC CUTYALUU.

Xoporo CTyneHT OeMOHCTPUPYET HENOJIHOE COOTBETCTBHE 3HAHWH, YMEHHH,
HaBBIKOB, JINOO UM JONYIIEHBI 2-3 HECYIIECTBEHHbIE OIIMOKH.

VY 10BIETBOPUTEIHHO CTyaeHT AEMOHCTPHpYET 3HAHMS, B KOTOPHIX OCBELIEHAa OCHOBHA,
HanOoyiee Ba)kHAs 4yacTh MaTepuaja, HO MpPHU ATOM JOIMyIlEeHa OJHA
3HAYUTEIbHAS OMIMOKA WM HETOYHOCTb.

HeynosnerBopurensHo | He  BeimosiHeH oauH  win  Oosee  BHIOB  y4eOHOH  paboTHI,

MPEeIyCMOTPEHHBIX y4eOHbIM MaaHoM. CTyIeHT JeMOHCTPHUPYET
HETOJIHOE COOTBETCTBME 3HAHWM, YMEHHH, HAaBBIKOB, JOIYCKAalOTCA
3HAYUTENIbHbIE OIIUOKHU, TMPOSIBISAETCS OTCYTCTBHE 3HAHUM, YMEHHH,
HaBBIKOB MO Psy IMOKa3aTesieil, CTYJEHT UCIHBITHIBACT 3HAUUTEIIbHbBIC
3aTpyJIHEHUS TIPU OINEPUPOBAHUM 3HAHUSAMU U YMEHHSAMH TIPU HX
NIEPEHOCE HA HOBBIE CUTYalMH.

—

\®)

[a—

\o)

7.3 OueHouyHbIE CpPeACTBA

7.3.1. Tekymmii KOHTPOJIb
7.3.1.1. IIpumep 3agaHnii K CAMOCTOSITEIbHBIM M KOHTPOJIbHBIM P

CamocrosiTesbHasi padora Nel

buer Ne 1 brer Ne 2

. OnpeenuTh KHHEMAaTHYECKYIO BI3KOCTh 1} OnpenenuTb KHHEMAaTUYECKYIO BI3KOCTh
JKUIKOCTH: JKUIKOCTH:

paboyast )KUAKOCTh - aMMHAK TeMIepaTypa paboyast >KUAKOCTD - aHWIIUH TeMIepaTypa

sxkuakocty — T = 10°C.

sxkuaxoctd — T = 50°C.

. OnpenenuTb KHHEMaTUYECKYIO BSA3KOCTb ra3a2, OnpenennTs KHHEMAaTHYECKYHO BI3KOCTh rasa:
pabouwii ra3 - BO3IyX Temmneparypa raza — T = [paGouuii ra3 - a30T Temmneparyparaza— T =
200°C, naBnenue raza — P = 9 krc/cm? 500°C,
naBnenue raza — P = 800 mm.pr.cT

buner Ne 3 buner Ne 4
. OnpeenuTb KHHEMAaTHYECKYIO BSI3KOCTh 1l OnpenenuTh KHHEMATHYECKYIO BA3KOCTh

KHUIKOCTH: JKHIKOCTH:
pabodast )KUIKOCTH - allETOH TeMIIepaTypa pabouast KUIKOCTh - OCH30J1 TeMIiepaTypa

srkuakoct — T = 25°C.

skuakoctd — T = 10°C.

. OnpenenuTh KHHEMAaTUYECKYIO BS3KOCTh ra3a?, OnpenennTs KHHEMaTHYECKYIO BSI3KOCTh rasa:

pabounii ra3 - MeTaH Temneparyparaa— T = |[pabouwii ra3 - KHCIOPOJ TemIiepaTypa raza — T =
100°C, naBnenne raza—P =15 atm 250°C, naBieHue rasa — P = 25 krc/cm?
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CamocrosiTeibHast padora Ne2
1. Ilbe30MeTp U /1Ba ’KMIKOCTHBIX MAHOMETpaA NMPHCOEINHEHBI K pe3epByapy (CM. puc.), Ha-
MOJTHEHHOMY O€H3HHOM JI0 OTMETKH 2 M (po= 700 kr/mM3). OnpenenuTh MoKa3aHus MaHOMETpa
Py y ee3omeTpa H st ypoBHEH BOJBI, PTYTH, YKa3aHHBIX Ha PUCYHKE B MeTpaX. [[ITOTHOCTBIO
BO3/1yXa MOYKHO IIpeHeOpeyb.

M Boamyx -IHH
: S e g 1
ml |EEEE
s Peames w3
| E=== |
H===1 i
Or fm == (L
W o N Py

Par 0,0

CamocrositeibHas padora Ne3

Bunet Nel

[aH ropusoHTaNbHbIM TPY6ONPOBOA, MMELWMIA Ceaytolme napameTpbl

Ouametp Tpybonposoaa d, Mmm 150
OnvHa TpybonpoBoaa /, m 200
LLepoxoBatocTb 4, Mm 0,5
Paboyas MAKOCTb AHUJINH
TemnepaTypa paboyeit skuaroctu ¢, °C 30
BeHTMAb HOpManbHbIN, WT. 3
MnaBHbIN noBopoT d/R=1,2, wr. 3
BHe3anHoe cyxkeHue, 12/f1 0,3
MNepenag pasneHua 4P, atm 3

OnpeaennTb Pacxoa, *KMaKoCTu?

Bunet No2

[aH ropnsoHTasIbHbIM TPYOONPOBOA, MMEIOLLNM Cneaylolme napameTpbl

Ouametp Tpybonposoaa d, Mmm 200
OnvHa TpybonpoBoaa /, m 500
LLlepoxoBaTtocTb 4, Mm 0,5
Pabouas ®uaKocTb OeH3o0n
Temnepatypa paboueit }KMaKocTu 40
Oc

BeHTUb HOPMa/IbHbIN, WT. 4
MnaBHbIA NoBOPOT d/R=1,6, WT. 2
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BHe3anHoe cyxeHwue, 2/f1 0

MNepenag aasneHus 4P, atm 1,5

OnpeaennTb pacxoa, KUAKoCTU?

7.3.1.2. Bonpochl 1Jisi OATOTOBKH K 3JIEKTPOHHOMY TeCTHPOBAHHUIO (3K3aMeHY)

XN W=

25.

26.
27.

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

OCHOBHBIE CBOICTBA KUIAKOCTH

[TonsTre miaotHocTu. Onpeenenre MIOTHOCTU AJIsl JKUIKOCTH U rasa.

3akoH Hpl0TOHA 17151 BA3KOTO TPEHUS.

3aBUCUMOCTb BA3KOCTH OT TeMiiepaTypbl AJis pa3HbIX paboynX Cpenl.
Ornpenenenne BI3KOCTH IS JKUAKOCTH U rasa.

[TpubGops! ans onpeneneHus BI3KocTu. [IpuHIUT UX 1eHCTBUS.

Pexxumbl TeueHus.

Kpurepuii onieHkH pexxuma TeUEHHS

dusnueckuil cMbIc Kputepus PeliHonbaca.

Omnpenenenue PeitHoMbACA A1 TPOU3BOIBLHOTO CEUCHHS.

Cuibl, 1eWCTBYIOIIME B KUJIKOCTH.

VYpaBaenue Komm B HanpspKeHUsX.

VYpaBHeHUs Hepa3phIBHOCTH B AU depennnansaoit hopme.

VYpaBHenus Dunepa 11 uAealbHON KUJIKOCTH.

[TonsATHE aGCOTIOTHOTO MOKOSL.

[ToHsATHE OTHOCUTETBHOTO MOKOSI.

Cunbl, 1eWCTBYIONINE B MOKOAIIEHCS KUAKOCTH.

OcHOBHOE ypaBHEHHE THIPOCTATUKH B AuddhepeHInanbHoi hopme.

SIBneHue ruapoCTaTUYECKOro mapatokcea.

JIBa MeToaa pemeHus 3a1a4 TUAPOANHAMUKH.

Onpenenenne noJs CKOPOCTEN U €ro XapaKTEPUCTUKH.

[Tonsitne nuaMi Toka. TpyOKM TOKA, TPACKTOPUU TBHIKCHUS.
JuddepeHnnanbHble ypaBHEHUS JIMHUN TOKA U TPACKTOPHUH JIBHKEHUSI.
Opnomepnoe Teuenue. uddepennuansHoe ypaBHeHHE YCTAHOBUBIIETOCS O/1-
HOMEPHOTO JIBMXKCHUS MICATbHON KUIKOCTH.

YpaBHEHHE HEPa3PHIBHOCTH B UHTETpaIbHON (hopMe (YpaBHEHHE MOCTOSHCTBA PACcX0-
JIOB).

VYpaBHenue bepHyiun 1715 UeanbHON JKUIKOCTH.

Du3nUECKUil CMBICI COCTABIISIONMX YpaBHeHus bepaymnu. uddepennuanpaoe
YpaBHEHHE YCTAHOBUBILIETOCS OJJHOMEPHOTO

®opMynrpoBKa ypaBHeHHs bepHyIuu.

VYpaBHenue bepHyiun s BA3KON KUIKOCTH.

OMIOpBI CKOPOCTEN JISl Pa3JIMYHBIX PEKUMOB TCUCHHS.

Koaddumment Koppuomnuca.

Kpussie Huxypanse.

3akoH [lyazeitns.

®opwmyia [Japcu.

Onpenenenue koddhumeHTa ruAPaBINIECKOro COMPOTHBICHHUS.

dusnueckas HHTEPIIPETAIHs 3aBUCUMOCTH K03 (DUIIHeHTa THPABIMYECKOTO COIPO-
TUBJICHUSI OT PEKUMOB TEUCHUS.
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[ToTepu B MECTHBIX COMPOTHUBIICHUSAX. THUITBI MECTHBIX COMPOTUBIICHHIA.
[IpuOops! 1715 onpenenaeHus pacxoaa.

Crioco0sI onpesienieHus: CKOpocTH moToka. [Ipubopsl ams onpeaeneHus: CKOPOCTH MOTO-
Ka.

[Tonsarue npoctoro Tpydonposoxaa [Ipsmas 3agaya npu pacueTe MpocToro TpyoornpoBo-
na.

OO6parHas 3a7a4a py pacyeTe MpocToro TpyoonmpoBoia.
Onpenenenue auamerpa TpyoOIpoBoa.

Pacuer cnoxHoro TpyOonpoBoa.

Hcteuenue yepe3 Majioe OTBEPCTHE B TOHKOW CTEHKE B aTMOChepy.
Hcredenue yepes Majaoe OTBEpCTUE B TOHKOM CTEHKE MO/ YPOBEHb
Hcredenne yepes Majaoe OTBEPCTUS B TOHKOM CTEHKE B 3aKPBITOM alIapare.
OCHOBHBbIE THUIIBI HACAIKOB.

Vcteuenue yepe3 Hacaaku B aTMmochepy.

Hcredenue yepes HacaaKu O] YPOBEHb.

Hcreuenue yepes3 HacaJKu B 3aKPBITOM armapare.

Hcreuenue yepes cuctemy TpyoOIpoBOIOB B aTMOchepy.
Hcteuenue yepe3 cucteMy TpyOONpPOBOAOB MO YPOBEHb.
Hcredenune yepes cuctemMy TpyOOIIPOBOJIOB B 3aKPHITOM alllapare.
Hcredenne KUAKOCTH IIPU IEPEMEHHOM HaIope.

SIBneHue rupaBIMYECcKOro yaapa B TpyOonpoBoe.

VYpasaenue H.E. XKykosckoro.

Crioco0blI pe1oTBpalleH s THAPOYIapa.

[TonsTHE TUAPABINYECKON MAIIUHBI.

Knaccudukanus HacOCOB 10 SHEPTETUUECKOMY NPUHITUITY.
OcHOBHBIE TTapaMeTpbl pabOTHI HACOCOB.

Tumnsl noteps B ruAPaBINUYECKUX MaIIMHAX.

IloHsiTHE HACOCHOM YCTaHOBKH.

Onpenenenre Hanmopa rUIPaBIMYECKON MAIIIMHBI.
[MpuHIMIIMaTEHAS cXeMa IIEHTPOOEKHOTO Hacoca.

OcHOBHBIE 2JIEMEHTHI IIEHTPOOEKHOTO Hacoca.

OcHOBHOE Ha3HAYEHUE MOJIBOSAILIEIO YCTPOMCTBA.

[Tpunnun nevictBus neHaTpodexxnoro Hacoca (I{H).
Knaccudukanum pabounx kosiec.

JIBu>keHHe KUAKOCTH B paboueM Kouece.

[lonsiTue yrna aTaku U yriia OTCTaBaHUs MOTOKA.

OCHOBHO€ Ha3HAYEHUE OTBOJHOTO YCTPOIMCTBA.

OcHOBHBIE THITBI Pa0OYUX KOJIEC.

JevictBuTenbHble XapakTepuctuku [{H.

VYpasaenue Diinepa g [{H.

JlelicTBUTENbHBIN HAMOP CTYIICHH.

Cratuueckast 1 JUHAMHYECKas COCTABJIAIOIINE IOJHOTO HAIOpPa.
Brnusinue yria BbIxoa oToKa Ha BEJIMYMHY HaIopa.

CoBmecTtHas paboTa Hacoca M CETH.

XapakTepuCTUKa CETH.

PaboTa 1ByX HaCOCOB Ha CETh.

[TocnenoBarenbHOE COETMHEHNE KOMIIPECCOPOB.

[TapannenbHoe cOEAMHEHNE KOMIIPECCOPOB.
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Teopuro mogo0us JTONACTHBIX MAIITUH.

Tpu ycnosus nogo6ust.

YHuBepcanpHas XapaKTepUCTHKa HAacoca.
[TapaGoina noxpesku. [Ipumenenune, noctpoeHue.
Omnpenenenue quamMerpa MOape3aHHOTO Kojeca.
PerynupoBanue paboThI JIOMACTHBIX MAIIIKH.
CyTb MeTOa IPOCCEIUPOBAHHUS.

UYro Takoe KaBUTALMS JUIsl JIOMACTHBIX MAIINH.
Br16op Hacoca mo karanory.

[TonsiTHE OCEBOM CHUIIBL.

[TpunHtMnI paboThl KPUBOIIUITHO-IIATYHHOTO MEXaHU3MA.

3aKoHBI ¥ rpaduKy mojay s MHOTOLIMIIMHIPOBBIX HACOCOB.

Crenenp HEPaBHOMEPHOCTH I1OAAY IOPIIHEBBIX HACOCOB.

WuaukaropHas [uarpaMma, onpezenceHue padboyei Touky.

PerynupoBanue nopiHeBoro Hacoca.

KnanaHnsl, OCHOBHBIE TUIIBI.

[TpuHIUT 1 0COOEHHOCTH PabOTHI POTOPHBIX HACOCOB.

XapaKTepUCTUKH POTOPHBIX HACOCOB.

Crenenp HEPaBHOMEPHOCTH ITOAAYU POTOPHBIX HACOCOB.

KoHcTpykunu nmecrepeHuaThix HaCOCOB.

Omnpenenenne nNoja4v 1 OCHOBHBIX TEOMETPUUYECKUX PAa3MEPOB IIECTEPEHYAThIX HACO-
COB.

KoHCcTpyKInu poTOpHO-IIIIaCTUHYATBIX HACOCOB.

Omnpenenenre nojla4 1 OCHOBHBIX T€OMETPUUYECKUX Pa3MEPOB POTOPHO-ILIA-
CTHUHYATBIX HACOCOB.

Onpenenenne OCHOBHBIX T€OMETPUYECKUX Pa3MEPOB BUHTOBBIX HACOCOB

7.3.2. I[IpoMexkyTOUHASL ATTECTAIUA

[Tpumepbl 5K3aMEHAITHOHHBIX OMIIETOB
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MUHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCUMCKOW ®EJIEPALINH
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXXJIEHHWE BBICHIEI'O OBPA30BAHUA

«MOCKOBCKHUM MOJJUTEXHUYECKAU YHUBEPCUTET»
(MOCKOBCKHWM MOJIUTEX)

Wucturyt/dakynerer XTub, kadenpa\earp MAXT
Juctumnaa Mexanuka scuokocmu u 2aza
Oo6pa3soBarenbHas nporpamma 16.03.03

Kypc 2, cemectp 3

3K3AMEHAIIMOHHBINA BUJIET Ne 1

1. OcHoOBHBbIE CBOMCTBA KUAKOCTEH U ra3oB.
2. Ypasuenue bepHymm s uaeanbHON KUAKOCTH (BBIBO).

VTBepkeHO Ha 3acenaHuy Kadenpsl  « » 20 T., IPOTOKOMI Ne

3aB. kadenpoil (IUpeKTop HEeHTpa) / I1.C. FDOMOBBIX /
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MUHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCUMCKOM ®EJIEPALINU
OEJEPAJIBHOE 'OCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXXJIEHUWE BBICHIEI'O OBPA30OBAHUA

«MOCKOBCKHH NOJIMTEXHUYECKUII YHUBEPCUTET»
(MOCKOBCKHH NOJIUTEX)
s

Wucruryt/akynsrer XTub, kadenpa\uentp HAXT
Jucnumina Mexanuka sycudkocmu u 2aza
O6pazoBarenpHas nporpamma 16.03.03

Kypc 2, cemectp 3

3K3AMEHAIIMOHHBINA BUJIET Ne 2

1. Pexumsbl Teuenus. Kpurepuil oneHku pexxuma TeueHusl.
2. OmpeneneHue noTephb Mo JUIMHE TPyOOoIpoBoia A1l JAaMUHAPHOTO PEXXHUMA TEUEHHUS.

VYTBepkJIeHO Ha 3acenaHuu Kadeapbl « » 20 I., IPOTOKOJ Ne

3aB. kadenpoii (IUPEKTOp LEHTpa) / I1.C. FDOMOBBIX/
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MUHUCTEPCTBO OBPA30BAHIS U HAYKH POCCUMCKOM ®EEPALIN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXXJIEHHWE BBICHIEI'O OBPA30BAHUA

«MOCKOBCKHH MOJUTEXHUYECKHWI YHUBEPCUTET»
(MOCKOBCKM TMTOJATEX)
.

Wucruryt/dakynsrer XTub, kadenpa\uentp HAXT
Jucnunnuna Mexanuka scuokocmu u 2aza
O6pazoBarenbHas nporpamma 16.03.03

Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIV BUJIET Ne 3

1. Cwumbl, IEUCTBYIOMINE B KUIKOCTH.
2. TlpubGopsl 1uis ONpeaesieHUs pacxo/ia U CKOPOCTH.

VTBeprkeHO Ha 3acemaHnuy Kadeapsl « » 20 T., IPOTOKOJI Ne

3aB. xadenpoil (IUpeKTop LEeHTpa) / I1.C. FDOMOBBIX /
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MUHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCUMCKOM ®EJIEPALINH
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXXJIEHHWE BBICHIEI'O OBPA30BAHUA

«MOCKOBCKHH NOJIMTEXHUYECKHUII YHUBEPCUTET»
(MOCKOBCKHWH MTOJIUTEX)
L e

Wucturyt/dakynerer XTub, kadenpa\ienrp IAXT
Hucnunnvna Mexanuka scudkocmu u 2a3a
Oo6pasoBarenbHas nporpamma 16.03.03

Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Ne 4

1. YpaBHeHue Hepa3peIBHOCTH B nuddepeHmansaoit popme.
2. Kpussie Hukypanze.

VTBeprkeHO Ha 3acemaHuy Kadeapsl « » 20 T., IPOTOKOJT Ne

3aB. kadenpoil (IUpeKTop HEeHTpa) / I1.C. FDOMOBBIX /
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