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1. O.61..QHE IlOJIO)KEHIDI 

K BCTynHTefilHbIM HCnbITaHH.SlM B MarHCTpaTypy .uonyCKaJOTCJI JlHJ.J;a, HMeIOmHe .UOKYMeHT 

rocy.uapcrneHHoro 06pa.3ua o BbICI.IIeM o6pa.3oBaHHH mo6oro ypoBHJI (,uHnnoM 6aKanaBpa HJlH 

cneu1rnmfcTa). 

JlHua, np e,UbHBHBlillle ,UHnJlOM MarHCTpa, MoryT 6b ITb 3a'llCJleHbl TOJlhKO Ha .uoroBOpHOH 

OCHOBe. 

ITpHeM ocymecTBJlJleTCJI Ha KOHKypCHOH OCHOBe no pe3yJlbTaTaM BCTYfIHTeJibHbIX HCnbITaHHH. 

ITporpaMMa BCTynHTeJlbHblX HCnbITaHHH B MarHCTpaTypy no HanpaBJleHHIO no.uroTOBKH: 

13.04.03 3uepreTuqecKoe MawuuocTpoeuHe 
KOil II 11811MCIIOB81llle 11anpaBJ1e1111A IIOllrOTOBKII 

COCTaBJleHa Ha OCHOBaHHH <l>e.uepanbHOro rocy.uapcTBeHHOro o6pa.30BaTeJlbHOro CTaH,UapTa BbIClllero 

o6pa.3oBamrn no,uroTOBKH 6aKanaBpa no HanpaBneHHIO: 

13.03.03 3uepreTu11ecKoe MawHuocTpoeuu e 
KOil II 11a11Me11ooa1111e 11anpaBJ1CII IIA IIOllroTOBK II 

H OXBaTbIBaeT 6a.30Bble .UHCUHnJlHHbl no,uroTOBKH 6aKanaBpOB no Ha.3BaHH0 M Y Ha npaB neHHIO. 

ITporpaMMa co.uep)KHT 0nHCaHHe cpopMbl BCTYTIHTeJlb Hb IX HCilbl TaHHH, nepeqeHb BonpocoB 

.llJlJI BCTYfIHTeJlbHblX HCIIbITaHH_H H cnHC0K JlHTepaTypbI peKO Me H.uyeMOH ,llJljJ no,uroT0BKH. 

2. U:EJIL BCTYilHTEJihHhIX HCilhIT AHHH 

BCTymneJlbHbie HCnbITaHHJI npH3BaHbl onp e.uenH Tb CTeneHb roTOBHOCTH nocTynaromero K 

OCBOeHHIO OCHOBHOH o6pa.30BaTeJlbHOH nporpaMMbl MarnCTpaTyp1,1 no HanpaBJleHHIO: 

13.04.03 3uepreT H'leCKOC MaWHH OCTpoeHHC 
KOil II 11811MCIIOB81111e 11anpaBJ1e1111A IIOllroTOBK II 

3. c'.l>OPMA IlPOBE)J;EHIDI BCTYilHTEJILHhIX HCilhIT AHHH 

BcTynHTeJlbHbie HCIIbITa HHJI npoBO.UJITCJI B nHCbMeHH0H cpopMe B C00TBeTCTBHH C 

ycTaHOBJleHHbIM npHeMH OH KOMHCCHeH MfTY paCIIHCaHHeM . 

ITocTynaromeM y npe.unaraeTCJI OTBeTHTb IIHCbMeHHO Ha 10 BOnp0C0B H 3a,uaq 6HJ1eTa, 

pa CIIOJlO)KeHH blX 8 II0pMKe 803pacTa HHJI TpY.UHOCTH H 0XBaTbIBaJOlllHX co.uep)KaHHe pa.3,UeJIOB H TeM 

nporpaMMb l C00TBeT CTBYIO lll HX BCTYfIHTeJlbHbIX HCilbITaHHH. 

IT pH 3TOM n epB bi e 5 aonpocoa 0TH0C5fTCJI K o6mei1 .llJlJI Bcex Kacpe.up ,llHCUHnnHHe «MexaHHKa 

)KH,ll;K0CTH H ra.3a » H OTBeTbl Ha HHX o6513aTeJ1bHbl. Cne.uyiomHe 5 B0npocoa BapHaTHBHbl .llJlJI Ka)K,llOM 

H3 Tpex Kacpe.n:p H a6HTyp HeHT MO)KeT BbI6paTb 8 Ka)K,UOM IIyttKTe O,UHH (H TOJlbK0 o.umr) B0npoc ,UJ151 

0TBeTa Ha Hero. 

Ha 0TBeTb l no B0IIp0CaM 6Hnern OTBO.UHTCJI 210 MHHYT, 
Pe3yJibTaTbI HCnhITaHHM oueHHBaIOTC51 no cTo6aJIJihHOH IllKane. 

Pe3ynbTaTbl HCnbITaHHH ornaI.IIaJOTCJI He II03,UHee qeM qepe3 TPH pa601IHX .UH51. 

4. IlPOrP AMMA BCTYilHTEJILHhlX HCilhITAHHH 

IlHCbMeHHOe HCnbITaHHe np0BO.UHTC5f no nporpaMMe, 6a.3Hpyiome:iiC5f Ha OCHOBHOM 

o6pa.3oBaTeJibHOM nporpaMMe 6aKanaBpHaTa no HanpaBneHHIO 

13.03 .03 3 Hepre THqecKoe MaIIIHHOCTpoeHHe 

KOil II 11a11Me 1100a1111e 11anpaBJ1CIIIIII IIOllrOTOBK II 
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Ilepeqenb pa3,!J.eJIOB H TeM ,!J.HCUHUJIHHhI, BKJIJoqenHbJe B UHCbMennoe HCUbITanue 

,L(HCIJ;HIIJIHHA 1. MexanuKa )KHJJ.KOCTH u raJa q, 1 u q,2 (o6m.aH JJ.JIH Kacl>eJJ.p 32, 33 u 310) 

M)l(T qacTb 1. 

TeMa 1 rw,upocTaTMqecKoe ,uaBJieHMe. OCHOBHbie napaMeTObl 11 cbH3HqecKHe CBOHCTBa 
)KH)lKOCTeH M raJOB. 

r HilOTe3a CilJIOlllHOCTH cpe,nbI. OCHOBHbie cj)HJHqecKHe CBOHCTBa )KJ,l.[(KOCTM M raJOB: IlJIOTHOCTb, 
C)KMMaeMOCTb, B.sI3KOCTb, noBepXHOCTHOe HaT.sI)Kem,1e, 11cnap.sreMOCTb. 

Hanp.si)KeHHOe COCTO.sIHHe )KH,UKOCTH. CHJibl noBepXHOCTHbie M MaCCOBbie (061,eMHbie). 
Jl:aBJieHHe s )KH.[(KOCTH, KacaTeJibHbie Hanp.sr)KeHH.sI. 3aKOH TpeHH.sI IlOTOKa. HbIOTOHOBCKHe )KH.[(KOCTM 
H peonornqecKHe )KH,UKOCTH. YpasHeHHe .UBH)Kemui: B Hanp.sI)Kemrnx. 

TeMa 2 rw,upocrnTMKa. 
PaBHOBeCHe HbIOTOHOBCKHX )KH.[(KOCTeH. YpaBHeHH.sI 3i-inepa. 
PaBHOBeCHe )KM,UKOCTH B none CHJibl T.sI)KeCTM. 3aKOH pacnpe.neneHH.sI .nasnemrn. TipH60pbI .[(JI.sr 

M3MepeHM.sI .[(aBJieHM.sI. A6comoTHOe ,naBneHMe, H36blTOqHoe .nasneHMe, BaKyyM. 
OTHOCHTeJihHbIH IlOKOH. 3aKOHbl pacnpe.neneHM.sI .[(aBJieHM.sI B )KH.[(KOCTH, HenO.[(BH)KHOH 

OTHOCHTeJibHO cocy,ua npH ero ,UBH)KeHMH: a) np.srMomrneHHO paBHOYCKOpeHHO; 6) spaw.aIOrueroc.si 
BOKpyr sepTHKaJibHOH ocw c nocTO.srHHOH qacTOTOH sparuemrn. Onpe.neneH11e CMJI ,naBneHM.sI Ha 
CTeHKH cocy,noB. 

TeMa 3 IurneMaTHKa M rn,upo,UMHaMHKa. 
IurneMaTMKa )KH.[(KOCTM. Jl:Ba MeTO,Ua OilHCaHM.sI .[(BH)KeHH.sI )KM.[(KOCTH. flHHHH TOKa, Tpy6Ka 

TOKa, pacxo.n. 
YpaBHem1e HepaJpbIBHOCTH. K1rneMaTHKa )KH.[(KOH qacTMUbl. TeopeMa KolllH-feJibMOJibUa .. 

O6o6rueHHa.sI TeopeMa HblOTOHa O CB.sI3M Me)K.ny Hanp.sr)KeHH.sIMH H CK0p0CT.srMH .necj)opMaUHH. 
YpaBHeHHe HaBbe-CTOKCa .[(JI.sr HeC)KHMaeMOH )KH.[(KOCTH. Pacnpe.neneHHe ,naBJieHHH B napanneJibHO­
CTPYHHOM noToKe. TioH.sITHe w,neaJibHOH )KH.[(KOCTM. TioH.sITHe norpaHHqffOro cno.si. 

TI0,uo611e rn,npOJn1HaMHqecu 1.x nOTOKOB. Mern.n paJMepHOCTeH. flaM11HapHoe H Typ6yneHTHOe 
TeqeHM.sI. 

O,nHoMepHa.si Mo.nenb TeqeHH.sI. Yp astte1nrn EepeynnH .nn.sr 3neMeHrnpH011 cTpyi1KH H,neanbHOH 
HeC)KHMaeMOH )Klf,UKOCTH. 3HepreTHqecKoe TOJIKOBaHl1e ypaBHeHH.sI EepttyJIJIH. TioH.sITHe MOIUHOCTH 
CTPYHKH . YpaBHeHHe EepHym rn .[(JI.sr IlOTOKa B.sI3KOH HeC)KHMaeMOH )KH.[(KOCTH. 

rw.npaBJIHqecKHe conp0Tl1BJieHH.sI. CTpyKTypa 06ru11x cj)opMyJI .[(JI.sr BbJqHCJieHM.sI noTepb Hanopa. 
fH,npaBJIHqecKHe conp oTHBJieHH.sI B KpyrJibIX Tpy6ax. Om,IT Hm<ypa,n3e. r H.[(paBJIHqecKHe noTepH B 
Tpy6ax c npaKTH'-:leCKOH lllepo xosaT0CTblO. 3KBHBaJieHTHa.sI rnepoxoBaTOCTb. 

flaM HHapHoe TeqeHHe B Kpyrnoif Tpy6e 11 B KOJibUeB0M 3a30pe. r H,UpaBJIHqecKoe 
conp0THBJieHHe Tpy6 c HeKpyrJibIM nonepeqHbIM ceqeHHeM. MecTHbie rH,npaB.JIWieCKHe 
conpoT11snenw.sr. 

TioTepH Hanopa npH BHeJanHOM pacUIBpeHHH Il0TOKa (TeopeMa Eop.na), noTepH BbIXO.[(a, noTepH 
B m1cj)cj)y3ope, noTepH npH cy)KeHHH IlOTOKa, npH nosopoTe IlOTOKa. 3aBHCHMOCTb K03cj)cj)HUHeHTOB 

MeCTHbIX conpoTHBJieHHii: OT reoMeTp1rn H qJICJia Pei1HOJib,nca. 

TeMa 4 PacqeT Tpy6onpoBo,uos 
B3aHMHOe BJIH.sIHHe MeCTHbIX conp0TMBJieHHH. rw.npaBJIHqeCKHH pacqeT Tpy6onpOBO,UHblX 

CHCTeM. PacqeT np0CTblX Tpy6onpOB0.[(0B C nocne.nosaTeJibHbIM coe,n11HeHHeM Tpy6. 3 3a,naqJ,1 
pacqern. 
PacqeT CJIO)KHbIX Tpy6onpoB0.[(0B C napanneJibHblM coe.[(HHeH11eM Tpy6 H C KOHUeBOH pro ,naqeit 

CHJIOBOe B03.[(eHCTBHe ycTaHOBHBmeroc.si IlOTOKa HeC)KHMaeMOH )K}l,UKOCTH Ha TBep,noH nosepXHOCTH. 

3a.naq}f HeyCTaH0BHBUieroc.sr ,UBH)KeHJrn )KH,UKOCT11. OnopO)KHeHHe cocy,noB. rw.npaBJil1qecKHH y,nap s 

Tpy6ax. 
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11:cTet.Iemi:e )l(HJ],K0CTH qepe3 0TBepCTH51 H HaCaJJ,KH B aTMOCq)epy H 110)], ypoBeHb . KaBHTaU:1151 B 

U:I1JIHHJJ,pHt.IeCK0M HaCaJJ,Ke. 

llepe11e1tb aonpocoa 

1. 3aKOH pacnpeJJ,eJieHH51 JJ,aBJieHH51 B )l(HJJ,K0CTH, HaxOJ],5IIIJ;eHC51 B ll0K0e 0TH0CHTeJibH0 cocyJJ,a, 

Bpamaromeroc51 C 110CT051HHOH yrrrosoii CK0p0CTblO B0Kpyr BepTHKaJibHOH OCH B none 3eMH0r0 

T51r0TeHH51. 

2. 3aKOH pac11peJJ,eJieHH51 JJ,aBJieHH51 B )l(HJ],K0CTH, HaxOJJ,51IIJ;eHC51 B noKoe 0TH0CHTeJibH0 cocyJJ,a, 

spamaiomeroc51 C 110CT051HHOH yrrroB0H CK0p0CTblO 0) B0Kpyr BepTHKa.JThHOH HJIH 

ropH30HTaJibH0H OCH npH ycJI0BHH m2
r>>g. 

3 . O11Hurn:Te JJ,Ba cnoco6a BbNHCJieHH51 CHJibl JJ,aarreHH51 )l(HJ],K0CTH Ha KpHB 0 JIMHeHHYJO CTeHKy. 

4. MeTOJJ,HKa pacqern CJI0)l(H0ro Tpy6011posoJJ,a Ha 11pHMepe 3aJJ,a'Ill o Tpe x pe3e p ayapax 

5 . 3aKOH pac11pe)],eJieHH51 )],aBJieHH51 B HbIOTOH0BCKOH )l(H)],K0CT H, Hax 0 JJ,51IIJ;eHC51 B ll0K0e 

0TH0CHTeJibH0 cocyJJ,a, )],BHraromer0C51 B llOJie 3eM H0ro T51r0T eH H51 11p51MOJIHHeHHO H 

paBH0MepH0 C n0CT051HHbIM ycKopeHHeM. IToBepXHOCT H paBH0 ro JJ,asrremrn. 

6. YpaBHeHHe EepHyJIJIH JJ,JI51 ll0T0Ka B513K0H HeC)l(HM aeM OH )l(H J],K0CTH n p H ycTaH0BHBIIIeMC51 

Tet.IeHHH B none CHJibl T51)1(eCTH. IT051CHHTb :rnepreTHt.IeCKH .H CMbICJI l.{JleH0B ypastteHH51. 

7. Oco6eHHOCTH )l(HJJ,K0ro H ra3oo6pa3HOro COCT051HHH se me crna. fHTIOTe3a CITJI0IIIH0CTH. 

<l>H3WieCKHe CB0HCTBa )l(HJJ,K0CTH. 

8. fHJJ,paBJIHt.IeCKHH yJJ,ap B llp0CT0M Tpy6011p OBOJJ,e. <l>opMyrra )KyKOBCKOro. 

9. fHJJ,paBJIHt.IeCKOe C0llp0THBJieHHe TPY6, O11bITbl H11Kypa.u3e 110 onpe)],erre m no 

rHJJ,paBJIH'-leCK0ro conponrnrreHH51 s Tp y6ax c OJJ,HOp O)].HOH mepoxoBaT0CTblO 

10. 11:cTet.IeHHe )l(H)],K0CTH no)], 11epeM eH HbIM Ha11opoM . O11pe)].erreHue speMeHu 011opmKHeH1151 

cocyJJ,oa. 

11. 3aBHCHMOCTb conp0THBJie HH51 K0HH qe cKoro )],H4)4)Y30pa OT yrna pacKpbITH51. 

12. fH)].paBJIH'-leCKOe C0llp0TH BJie HHe 11p a BHe3aITH0M pacmHpemrn ll0TOKa. <l>opMyJIHpOBKa 

TeopeMbl Eop)],a . ITpHpOJJ,a noTe pb J],JI51 JJ,aHH0ro Crryt.IM Tet.Iemrn. 

13. YpaBHeHHe EepHyJIJIH )],JI5I 3JieMeHTapHOH. CTpYffKH H)],eaJibHO.H HeC)l(HMaeM0.H )KH)],KOCTH 11pH 

ycTaH0BHBUieM C51 Tet.IeHH H B ll 0Jie CHJibI T51)1{eCTH. 

14. Pact.IeT np ocrn ro Tp y6011pos o JJ,a 

15. MeTOJJ,HKa pa ct.IeTa Tp y6onpO BO)],HbIX CHCTeM. CHCTeMbl C 11aparrrreJibHbIM coe)],HHeHHeM Tpy6. 

16.11: cT et.IeHH e )l(HJ],K0CTH qepe3 ornepCTH51 H HaCaJJ,KH B aTMOCq)epy. K034)4)HU:HeHTbl HCTet.IeHH51. 

17. Ka BHTaU:1151 B U:HJIHHJJ,pHt.IeCK0M HaCaJJ,Ke npH HCTet.IeHHH B aTMOCq)epy . OnpeJJ,errem1e 

11peJJ,err1,Ho ro pacxoJJ,a Haca.uKa. 

18. Cnoco61,1 BbJqHCJieHH51 CHJibl JJ,aBJieHH51 )l(HJ],KOCTH Ha nJI0CKYJO CTeHKy . 

19. B KaKHX pe)l(HMax J],BH)l(eHH51 )l(HJ],K0CTI1 s Kpyrrro.H Tpy6e mepoxoBaT0CTb ll0BepXH0CTH 

CTeH0K He BJIH51eT Ha K034)4)HU:HeHT ll0Tepb Ha TpeHHe, H not.IeMy? 

20. B KaKHX pe)l(HMaX )],8U)l{eHH51 )l(HJ],K0CTH B Kpyrrroif Tpy6e '-IHCJI0 PeHHOJib)],Ca He BJIH5leT Ha 

K034)4)HU:HeHT ll0Tepb Ha TpeHHe, H 110'-leMy? 

21. qTO TaK0e B3aHMH0e BJIH51HHe MeCTHbIX COllpOTHBJieHHH? ITpoHJIJIIOCTpHpOBaTb KapTHHOH 

noTOKa B Tpy6011poBOJJ,e C HeCK0JibKHMH MeCTHbIMH co11ponrnrreHH51MH. 

22. fuJJ,pasJIHqecKM noTep51 llpH BX0JJ,e ll0T0Ka 113 Tpy61,1 B 6aK. ITpHpOJJ,a TI0Tepb . 

23 . qeM HblOT0H0BCKM )l(HJ],K0CTb 0TJIHl.{aeTC51 OT HeHb lOTOHOBCKOH? 

24. 3aBHCHMOCTb K034)(pHU:HeHTa ll0Tepb Ha TpeHHe B Tpy6e OT '-IHCJia PeHHOJib)],Ca. 

4 



25. qTO TaKOe K03<pqrn:u;HeHT KopHOJIHCa H \feMy OH pa:aeH )]JUI pa3HhIX pe)l{HMOB namKemui: 

)l{HnKOCTH? 

26. )laa Mernna orrn:CaHIUI nBH)l{eHIUI )l{HnKocTH. qeM OTJIH\faIOTCSI MeTOJl JiarpaH)l{a H MeTOn 

3tl:nepa? JIHHHH TOKa, Tpy6KH TOKa. 

27. CHJia B3aHMO)leHCTBIUI llOTOKa )l{l{nKocTH C orpaHH\fHBaIOII(HMH CTeHKaMH: 3aBHCHMOCTh ee 

OT napaMeTpOB llOTOKa. 

28. KaKHe \fHCJia no.uo6mr B rn.upaBJIHKe Bbl 3HaeTe? 3anm1rnTe <pOPMYJlbl .llJlSI HHX. 

29. floHSITHe O Mern.ue 3KBHBaJJeHTHbIX 3aMeH T}Jy6onpoaonoa H MeCTHblX conponrnneHHH. KaK 

BhllfHCJl.sieTCSI 3KBHBaJJeHTHaSI nnHHa T}Jy6onpoao.ua? 

30. qTo TaKoe noaepxHOCTH paaHoro naanemui:? B1,mecTH cpopMyrry nosepxH0CTH paaHoro 

naaneHHSI .llJlSI mo6oi1 3a,[(at.JH r11npocTaTHKli. 

31. HanHIIIHTe <popMyny noTepb npH MeCTHOM conpOTHBJieHHH 

32. Hanmrnue <pOpMyny noTepb Ha TpeHHe npH nsH)l{eHHH )l{HnKocTH a Tpy6e 

33. 3aBHCHMOCTb K03<p<pHUHeHTa MeCTHOfO conpOTHBJTeHHSI OT t.JHCJla PeHHOJlb,UCa. 

34. J,fao6pa3HTe 3TIIOpy CKOpocTetl: a Tpy6e npH JiaMH.HapHOM H Typ6yrreHTHOM pe)l{HMaX 

nBH)KeHHSI )l{H,[(KOCTH 

35. OcHOBHOe ypaBHeHHe r0..upocTaTH.Kli: 3aBH.CHMOCTb .uaarreHIUI OT rny6m-rbI norpy)KeHHSI. 

36. qTO TaK0e npeneJlbHa.sI BbICOTa BCaCbIBamu1? 

37. qTO TaKOe KaBH.Tal{HSI? 

38. KaK onpe.ueJIHTh TeopeTH.1JecKy10 BhICOTY rroneTa CTPYH )l{H,llKOCTH Ha Bbrxone H3 Haca.[(Ka, 

HanpasneHHOfO BBepx (HCTe\feHHe B aTMOC<pepy )? 

39. HanmrmTe <popMyny .un . .si: lfHcrra PeiiHonbnc a 

40 . qTO TaK0e K03<p<pHUHeHT pacxo.ua? 

41. floqeMy npoHcxonHT C)KaTHe CTPYH Ha BbIXone H3 OTBepCTHSI C OCTpOH KpOMKOH? 

42 . flolfeMy rn.upaBJlH\feCKlie IIOTepH B nH<p<py3ope 3aBHCSIT OT yrna ero pacKpbITHSI? 

43. 3alfeM HY)KHbl cTyneH\faTbie .UH<p<py3opbI? 

44. KaK Hy)KHO OTKpbIBaTh 3a,[(Blf )l(Ky B Tpy6onpoao ne, lfT06bI He 61,mo rnnpaBJIWieCKOro y.uapa? 

45. 3anH.lllHTe 3aKOH )l{H,llKOCTHOfO TpeHHSI HblOTOHa B nH<p<pepeHl{HaJlbHOH <popMe. 

46. J,fao6pa3HTe <popMy rrosepxHocTetl: paBHoro naaneHHSI B cocy.ue, spama10meMc.si: B none CHJl 

TSl)l{eCTH C noCTOSIHHOH CKOpOCTblO B0Kpyr BepTHKaJlhH0H OCH. 

47. KaK MO)KHO onpenenHTb BSl3KOCTb )l{HnKOCTH? 

48. qTO TaKOe a6comoTHOe H H36bITOIJHOe naaneHHe, \fTO TaKOe BaK)'YM? 

49. q TO TaKOe nonHhill Hanop? 

50. 3a C\feT qero npOHCX0,llSIT IIOTepH B KOH<py3ope? 

OcnOBIUJR Jlumepamypa 
1. EMu;ea E.T . TeXHH\fecKa.si: rn.upoMexaHHKa. YY:e6HHK. - M .: MalllHHOCTpoem1e. 1987. - 460 c. 
2. EalllTa T.M., Py.uHeB C.C. , HeKpacoa E.E. H .up. Ylfe6HHK. fH.upaBJIHKa, rn.upoMaumHbl H 
rn.uporrpHBO)lbl. - M . : MallIHHOCTpoeHHe, 1982.-423 C. 
3. EyTaeB )l.A. H .up. C6opHHK 3a,[(a\f no MallIHHOCTpOHTeJlhH0H rnnpa:anHKe /I1on pen. 11.l1. 
KYKoneacKoro H JI.r . flo.UBH.U3a/. Yqe6Hoe noco6He. - M.: MaumHocTpoeHHe. 1981.- 484 c. 
4. Jia6opaTopHhIH Kypc rnnpaBJIHKH, Hacocoa 11 rnnponepenalf. Yqe6Hoe noco6ue . flon 
pe.u. C.C.PynHeaa 11 JI.r. flo.uaHn3a, M., "MaIIIHHoCTpoeHHe", 1981, 415 c. 
5. Cnpa:BOqJIO-HH<pOpMau;HOHHble pecypChl ceTH Internet no .llaHH0H TeMaTHKe. 

,l( ono1mumeJ1bHaJl Jlumepamypa 
6. flonoa )l.H., flaHaHOTTH C.C., P.si:6HHHH M.B. f11.upoMexaHHKa. Yqe6HHK. - M.: 
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lfa.uaTeJibCTBO MfTY HM.H.3.Ea)'Matta. 2002. - 383 c. 

7. Jioiru,fillcKMi1: JI.r . MexaHHKa )KMJlKOCTH 11 ra :m. - M.: HayKa, 1987 . - 840 c . 

8. Ky3tteuos B .C . Onpe.ueneHHe K0 3<pq>HUHeHTOB m.upasnHqecKJIX conpoTHBJieHHH. M ., MfTY 

HM. H.3. EayMaHa , 1993 r., - 16c. 

9. llla6JIOBCKMH A.C. Ylfe6Hoe noco611e .Illlil BbITIOJIHeHH.ll ,IlOMaIIIHHX 3a,IlaHHH 11 KypcOBbIX 

pa6oT no }lHCUMDJIHHe "MexaHHKa )Kli,IlKOCTH H ra3a" lf. l r11.upocTaTHKa- 72 C. H q_2 

r11.upo.u11HaMHKa-60c. M., MrTY HM. H.3. EayMaHa, 1999 r. 

M)KT 'lfacTb 2 

TeMa 1 BseneHHe. KJIHeMaTl1Ka )1(11D,KOCTH 

Ilpe.uMeT 11 3a,Ila"t.JM MeXattHKM )KH,IlKOCTH H ra3a . l1cTop11qecKHe cse.ueHM.sJ. IlepcneKTHBbl pa3BHTH.ll 

no,IlX0,Il0B K perneHHIO 3a,Ilalf m.upO,IlHHaMl1Kl1. 3a.uaHHe ,IlBH)KeHH.ll CilJIOLII HOH cpeJJ,bl , none CKOp0CTH, 

TpaeKTOpHH , JIMHMH T0Ka. Ilone ycKopeHHH. pa3JI0)KeHHe ycKopeHM.sJ Ha JI0 Kanh HYJO H KOHBeKTHBttyIO 

COCTaBJIRIOIIIYJO. Yrnosa.si: CK0p0CTb H BHXpb. TeH3op CKOpocTeH .ue<pop Maul1 H 11 ero KOMnOHeHTbI. 

B11xpeBbie JIHHHH 11 TPY6KH. BTOpa.si: TeopeMa renhMroJib,IlCa . l1H TeHCHBHOCTb BHXpeB0H Tpy6KH. 

Bblp~eHHe HHTeHCHBH0CTH BHXpeBOH TPY6KM qepe3 UHPKYJUJUHIO BeKTopa CK0p0CTH no K0HTYPY · 

TeMa 2 lIHHaMHKa )KJID,K0CTl1 

Hanpsi:)KeHH.ll. TeH3op Hanpsi:)KeHHOCTH 11 ero CHMMeTpH 'IH OCTb. O6rue ypaBHeHHe .UHHaMHKM 

cnJIOLIIH0H cpe,Ubl. YpasHeHHe Hepa3pbIBH0CTH. YpaBHeHHe ,IlHHaM HKM B Hanpsi:)Kem,rnx. 11.ueanbHM 

)KJl,IlK0CTb. OcHOBHbie ypasHeHHSI .IlBH)KeHM.sJ. TeopeMbl K0JIH 'le CTBa .IlBl1)KeHHSI H M0MeHTa 

Kom1qecrna ,IlBH)KeHml npH CTau,H0HapH0M ,UBM)l(eHHH H,IleanbHOH )l(H,IlK0CTH. TeopeMa EepHynnH 0 

coxpatteHHH noHOH MeXaHH'leCKOH 3HepmH npH CTauH0H apH 0M 6apoTponHOM }lBH)KeHHH H,IleaJibHOH 

)Kli,IlK0CTH . BHyTpeHHe TpeHHe B )KM,IlK0CTRX H r a3ax. O 6o6rueHHblli 3aK0H lliIOTOHa. 3aKOH 

JIHHeHHOH CB.Sl3li Me)l(.uy TeH30paM11 Hanpsi:)KeHH H H CKOpOCTeti .ue<popMaUHH. O6mee ypaBHeHHe 

.IlBH)l(eHHSI BS13KOH )l(Jl,IlK0CTH. JlaMHHap tt oe .IlBM)KeHHe BSl3KOH HeC)K}IMaeM0H )KM,IlKOCTH no 

UHJIHH.UpH'leCKOH Tpy6e. I1pocTei1 m ue CJIY'l aH JlaM HHapHbIX TelfeHHH. I1p11po.ua Typ6yneHTHOCTli. 

Bo3HHKHOBeHife Typ6yneHTHOCT l1. C pe,utt11e 11 n yn bc au1rnHHbie COCTaBJI.SIIOIUHe CKOp0CTH H .uasneHM.sJ. 

11. Ocpe.uHeHHe ypaBHeHl1H ,L{HHaMHKH B.ll3KOH )KH,IlKOCTH no PettHOJib}lCy. 

TeMa 3 IloTeHUHanhHbie Te'!eH HH 

CoxpaHeHne u11pKyJUJUHH cK op ocT H B noTOKe 11,ueanhHOH )KMJlKOCTH. TeopeMa KenbBHHa 11 

Jiorpatt)Ka. ne3BHxpesoe .UBH)KeHHe . IloTeHIIHaJI TeqeHl,[jJ. l1HTerpan Jiorpatt)Ka-Kourn ypas-HeHHH 

6e 3BHxpesoro ,IlBH)KeH l,[jJ. Iln oCKOe 6e3BHXpesoe ,IlBmKeHHe HeC)KMMaeMOH )KH,IlKOCTJI. IloTeHIJHaJI 

CKOpOCTH H <pyttKU11H TOKa. KoM nn eKCHblli noTeHU,11aJI 11 conpSI)KeHHM CK0pOCTb . IlpocTeHLIIHe 

nnocKMe Il0 TOKM H HX HaJI0)Kem,1e . n e3Ul1PKYJUJUHOHHOe H UHPKYJUJU110HHOe 06-TeKaH11e Kpyrnoro 

UHJIHH,Ilpa . KoHq>O pM HOe OT0 6p~eHHe. 

T eM a 4 O6 urn e Il0JI0)KeHHSI np11MeHeHHSI lfHCJieHHbIX MeT0D,0B nmi: perneHHSI ypaBHeHHH 

rrepettoca 

OcHOBHb ie npe11MyIIJeCTBa H He,Il0CTaTKH 'lHCJieHHOro pernemrn 3a,Ila'l fl1.IlPO.Il11HaMHKH. 

O6o6meHHOe .UH<p<pepeHUHaJibHOe ypaBHeHHe. I10HSITl1e O,IlHOCTOpOHHeH H .IlBYCTOpOHHeti 

K0Op.UHHaTbl. MeTO}lbl ,D;HCKpeTH3al.(HH. MeTO,n; pa3JIO)KeHUH B pH,n; Teiinopa H MeT0.Il KOHTpOJibH0ro 

o6'beMa (KO) . IlpHMep rrpHMeHeHH_.ll MeTO,n;a KO .UJUJ 3a.uaq o,n;HoMepttoti Tennonposo,uttoCTH 

( CX0)l(eCTb npoueccoB TennonpOBO,IlH0CTH H .UH<p<py3H11). IlpHMeHeHHe pa3JIM'lHbIX rrpo<p11nei1 ,Ll;JUI 

annpOKCHMauHH Me)K.uy Y3JiaMH ceTKM. OCHOBHbie npaBHJia IlOCTpOeHH.ll ,IlHCKpeTH0ro attanora. 

J1MHepHaJIH3aUl,[jJ HCT0'lHHKOBOro 'lJieHa, npHMepbI JIHHeapH3aIJHH . 

TeMa 5 IlHCKpeTHbie aHanom nmpq>V3HOHHbIX H K0HBeKTHBHbIX qJieH0B 

ITpHMeHeHHe paBHOMepHbIX H HepaBHOMepHbIX ceTOK. AnpOKCHMaIJHSI K03<pq>HIWeHTa 

.UH<p<py311H (TennonpoBO,IlHOCTl1) Ha rpaHSIX KO. HeJIHHeHHOCTH , HTepaIIH0HHblH npouecc, 

CX0,IlHM0CTb H paCX0,IlHM0CTb perneHH_.ll. TpH THna rpaHH'lHbIX ycJI0BHH, ,Ll;HCKpeTHbie 

attanom .. O6IIJHH BH.Il ,IlHCKpeTHOr0 aHaJI0ra .Illlil HeCTau,HOHapHoro cnyqa.si: TpH cxeMbl 

,IlHCKpeTH3au,HH HeCTal.(HOHapHOf0 qneHa. ,U11cKpeTHbie aHaJIOrn }lJljJ .IlByxMepHOro H TpeXMepHoro 
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cny-qaeB 3a,n;a-q .nmpcpy3HH, pernemi:e CHCTeM JIHHeHHhIX ypaBHeHHH, MeTO.D, faycca-3eu,nem1, 

KpHTepHH CKap6opoy. Mern,n HH)KHeH H BepxHeH penaKCaUHH. )],H<p<py3IDI H KOHBe1aurn, ueHTpaJibHO­

pa3HOCTHaJI cxeMa. CxeMa npOTHB IlOTOKa, TO'lHOe perneHHe 0,L{HOMepHOH 3a,lJ;a"CJH, 3KCilOHeHUHaJihHaJI 

cxeMa. KoM6HHHpOBaHHaJI cxeMa H cxeMa co CTeneHHhIM 3aKOHOM. O6mHH cny-qaii ,L{HCKpeTH3auHH 

npH HaJIJ,fqj,fj,f KOHBeKTHBHhIX qneHOB. )],ByxMepHhlli H TpeXMepHhIH C.II)"IaH )],JUI 3a,n;aq KOHBeKUHH H 

.UH<p<py3HH. YpaBHeHHe Hepa3pbIBHOCTH, ero .UHCKpeTH3aum1. fpaHHqHbie ycJIOBHSI Ha BhIXO,ne npH 

HaJIH"llHH KOHBeKI.(HH CxeMHaJI .UH<p<py3IDI. 

TeMa 6 IlHcKpeTHhre aHanorn ypaatteHHH rn.upoJJ,HHaMHKH 

Tpy,nHOCTH pacqeTa IlOJUI ,naBJieHIDI. lllaxMaTHaJI ceTKa. AnnpOKCHMaUHSI ypaBHeHHH 

.UHHaMHKH )KH,nKOCTH. YpaBHeHHe .UJISI nonpaBKH ,naBJieHIDI. Mern,n SIMPLE. Mern,n SIMPLER 
TeMa 7 ITOHSITHe norpaHHqHoro CJIOSI. 

ITomITHe norpaHH'lHOro CJIOSI, o6TeKaHHe Kpyrnoro UHJIHH,npa peaJibHOH )KH,L{KOCTblO. 

ITpo<pHJih CKOpOCTH B norpaHWIHOM CJIOe, TOJIIUJ.iHa norpaHCJIOSI. OTpbIB norpam1qHoro CJTOSI, CBSl3b C 

rpa,n;HeHTOM ,naBJieHHSI. ITepexo,n JiaMHHapHoro ITC B Typ6yJieHTHblli. ITpHMephl ,L{JUI TIJiaCTHHhl H 

rnapa. Ee3pa3MepHa51 TOJIIIJ,HHa norpaHH'lHOro CJIOSI B JIITC H TITC 

YpaBHeHHe HaBhe -CTOKCa B cpopMe nepettoca BHXp5.1. O6Te KaHHe rnap a, aHaJIOrHSI c 

TeMnepaTypHhIM ITC. 

TeMa 8 YpaBHeHIDI ITpaHJJ,TJISI H HX pememrn . 

YpaBHeHHe ITpaH,nTJUI ,nJUI ITC. YpaBHeHHe EepttynnH ,nJUI BHernttero noToKa . BnHSIHHe 

rpa,nHeHTa ,naBJieHHSI Ha IlOJIO)KeHHe TO~H nepern6a Ha np O<pHJie CKOpOCTH B ITC . O6 TeKaHHe 

rrnocKoH nnacTHHhI, perneHHe EnaJeyca . YpaBHeHHe HMnynh ca ,nJUI ITC. ITpH6JimKeHHhlli Mern,n 

pacqern ITC Ha nnacTHHe. npH6 JIH)KeHHhlli MeTO,n pacqern ,nJUI o6mero crry-qa51 o6TeKaHmI 

TeMa 9 OcHOBHhie IIOJI0)KeHHSI TeopHH Typ6yneHTHOCTH. 

KnaccH<pHKauHSI Mo,neneu Typ6yneHTHOCTH . DNS , DES H LES Mo,neJIH Typ6yneHTHOCTH. 

RANS Mo,nerrH. YpaBHeHHe HaBhe-CTOKca ocpe,nHeHHOe no PeHHOJih,ncy. Anre6paHqecKHe Mo,neJIH 

Typ6yneHTHOCTH. Mo,neJIH Typ6yneHTHOCTH C 0,L{HHM ypaBHeHHeM , MO,LleJih KoJIMoropoBa )J,JISI 

KHHeTHqecKOH 3HeprnH Typ6yJieHTHOCTH. Mo.D,eJIH C .D,BYWI ypaBHeHH5IMH. K-3IICHJ10H H k-oMera 

MO.D,eJIH Typ6yneHTHOCTH. 

Ilepe11e11b aonpocoa 

1. B KaKHX .D,Byx cny-qaJIX )J,BH)KeHHSI )l(H,L{KOCTH JIHHHH TOKa u Tpa eKTOpHH COBila,lJ;aIOT? 

2. 3anHIIIHTe B BeKTOpHOM BH,ne KaK Bbipa)KaeTCSI Il0JTHOe ycKopeHHe B TOqKe npH OI1HCamrn 

)J,BH)KeHHSI )KH)J,KOCTH 

3. lJTO TaKOe JIHHHSI TOKa? 

4. 3anH IIIHTe .UH<p<pepeHmi:aJihHOe ypaBHeHHe JIHHHH TOKa 

5. lfa KaKHX CKop ocTeH CKJia,lJ;hIBaeTCSI ):{BH)KeHHe )KH,L{KOH qacTHUhl cornaCH0 nepBOH TeopeMe 

f eJihMfOJThQa? 

6. lJTO TaK0e BHXpeBaJI JIHHHSI? 

7. KaK Be,neT ce6SI TIOTOK BeKTOpa BHXpSI B,L{OJTh BHXpeBOH Tpy6KH cornacH0 BTOpOH TeopeMe 

f eJihMfOJihQa? 

8. IToqeMy BHxpeBaJI Tpy6Ka He MO)KeT Ha"llHHaThCSI HJIH 3aKaHLIHBaThCSI BHYTPH )l(H,L{KOCTH? 

9. lJTO TaKOe UHPKYAAUHSI CKOpOCTH? 

10. KaKoe C0OTHOllleHHe CBS13hIBaeT UHPKYJISIQHIO CKOpOCTH C poTOpOM CKOpOCTH 

(HHTeHCHBHOCThlO BHXpSI). 

11. 3anHlllHTe ypaBHeHHe Hepa3pbIBHOCTH B .UH<p<pepeHQHaJihHOH cpopMe ,L{JUI HeC)KHMaeMOH 

)KH,L{KOCTH 

12. 3aIIHillHTe ypaBHeHHe Hepa3pbIBHOCTH B ,nmpcpepeHUHaJihHOH cpopMe ,L{JISI C)KHMaeMOli 

)KH,L{KOCTH 

13. I1pH KaKHx ycJIOBHSIX cymecrnyeT IlOTeHUHaJI Te4eHH5.I? 
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14. IToTeHI.J,Ha.JI TeqeHHSI paBeH 2xy, qeMy paBHa CKOpOCTb )KH,UKOCTH B TQqKe 

15. Mo)KeT JIH IIO TeHl.l,Ha.JI IIJIOCKOro Teqemrn 6bITb paBeH x
2
y-y3/3? 

16. ITpH KaKHX ycJIOBHSIX cymecTByeT <pyttKl.l,HSI TOKa? 

17. Ecm1 <pyttKI.{IDI TO Ka paBHa 2x qeMy paBHa rrpoeKl.J,HSI CKOpOCTH Ha OCb op,UHHaT B ToqKe (2,0)? 

18. 3ammune KOMIIJieKCHblH IIOTeHl.l,Ha.JI 0.lOfOpo,uttoro IIOTOKa, CKOpOCTb KOTOporo HarrpaBJieHa 

BJ.J,OJib OCH X H paBHa 5 Mic 

19. KaK orrpeJ.J,eJISleTCSI KOMIIJieKCHbIH IIOTeRI.{Ha.JI qepe3 IIOTeHUHa.JI Teqemrn H <pyHKUHIO TOKa? 

20. 3arrHllIHTe cpopMyny )KyKOBCKOfO LlJISI a6COJIIOTHOH BeJIHqffHbl IIO,UbeMHOH CHJibl Kpbma 

e,u11H11woro pa3Maxa (b= lM) 

2 1. qeMy paBHa cpe,UHSISI ITO speMeHH BeJIJ.iqJ,IHa Typ6yneHTHOH IIYJibCauHH CKOpocrn: 

22. 3anHllIHTe rrpoeKl.J,HIO KOHBeKTHBHOro ycKopeHHSI )KH,uKOCTH Ha OCb x 

23 . KaKOH BH.U HMeIOT KOMIIOHeHTbl TeH3opa CKOpOCTeH .uecpopMauHH Haxo.usi:muecsi: Ha rnaBHOH 

,uuaroHa.JIH ( orrpe,n:eJIS110rn;He CKOpOCTb OTHOCHTeJibHOH JIHHeHHOH .n:ecpopMaUHH ) 

24. KaKOH BH.U HMeIOT KOMIIOHeHTbI TeH3opa CKOpOCTeH .ae<popMaUirn He Hax o.usi:m uecsi: Ha 

rJiaBHOH .n:naroHa.JIH ( onpe,n:eJISllOIJ.J,He CKOpOCTb yrnoBOH .n:e<popMau HH ,n:e<pop MauHH) 

25. [loqeMy BHXpesasi: Tpy6Ka He MO)KeT Haq11HaTbC51 HJIH 3a KaHqusa TbC51 BHYTPH )KH,uKOCTH? 

26 . 3anHllIHTe ypaBHeHHe ,UHHaMHKH J{LleaJibHOH )KH,UKOCTH B seKT OpHOH cpopMe (YpaBHeHHe 

3i1:nepa) 

27. KoMnJleKCHblli IIOTeHUHa.JI paBeH W(z)=z2, lJeMy pasHa CKOpOCTb s TOqKe (1,1) 

28. ,[(AA onpe,ueneHHSI KaKOH BeJ111qHHbI 6bIJI BBe,UeH IIOCTyJiaT )Ky KOBCKOfO-qaIIJlblrHHa (o 

KOHe<rnOM 3HalJeHHH CKOpOCTH Ha 3aOCTpe HHOH 3a,uHeH KpOMKe Kpbma)? 

29. B qeM 3aKJIIOlJaeTCSI «rrapa,uOKC ,[(a.JiaM6epa» 

PaBeHCTBO ttymo CHJibI COIIpOTHBJieHHSI npH o6 TeK aHHH Tena H,Uea.JibHOH )KHJJ:KOCTbIO 

30. 3arrHmHTe ypaBHeHHe HaBbe-CTOKC a ,UJUI HeC)KHM ae MOH )KHJ.J,KOCTH s BeKTOpHOH <popMe 

31. KaKHMH lJJleHaMH e ypasHe HHH HaB be-CTOKC a MO)KHO npeHe6peqb rrpH TeqeHHJIX )KH,UKOCTH 

Kor.n:a Fr<<l 
32. B lJeM npHHUHIIHa.JlbHOe OTJIJ,fqffe BHXp eBOH BSl3KOCTH B rHilOTe3e EycCHHeCKY OT 

MOJieKyJUipHOH B513KOCTH? 

33. ITocne ocpe,n:HeHIDI KaKHX qrreH OB ypaBHeHHSI Hasbe - CTOKCa B IlOJTyqHBmeiicsi: CHCTeMe 

ypasHeHHH IIOSIBJISl10TC51 Pe HHOJlb,UCOBbl HaIIpSl)KeHIDI? 

34. KaKM seJIHqff Ha onpe,ueJlSle T cpopMy npo<pHJUI CKOpOCTH s JlaMHHapHOM norpattH'IBOM cnoe? 

35. qeMy paBH a KHHeTHqecKM :m ep rH51 Typ6yrreHTHOCTH no onpe,uerreHHIO? 

36. ITo'-leMy n pH Typ6yJIH 3aUHH rrorpattn<rnoro CJI051 npn o6TeKaHHH )KHJJ:KOCTblO Kpyrnoro 

U HJIHH,Upa npoH CXO,UHT pe3KOe YMeHbll!eHHe K03lp!pHUHeHTa no6osoro conpOTHBJieHHSI? 

37. 3aITHIIIHTe rrpoeKl.J,HIO Ha OCb X ypaBHeHHSI ,UHHaMHKH )l<HJ.J,KOCTH B HaIIp51)KeHH51X 

38 . TeH3op Han p51)KeHHSI B TOqKe LlBH)KyIJ.J,eHCSI )KH,UKOCTH paBeH 

qeMy paBHO ,uaBJieHHe B 3TOH TOqKe? 

39. KaKOBbl rpaHJ-1qHbie ycrrOBHSI J.J,AA CKOpOCTH Ha HenpOHHl.J,aeMOH CTeHKe LlJlSI H,Uea.JibHOH 

)KH,UKOCTH? 

40. IToTeHUHa.JI TeqeHHSI paBeH xy, qeMy paBHa cpyttKI.{HSI TOKa? 

41 . 3a,uaHbl npoeKl.J,HH CKOpOCTH )KH,UKOCTH Ha OCH X H Y 

Yx=2xy 
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Vy=x2 

B5I3KOCTh )KH_nKocrn prurna 1 ITa*c 

Orrpe.nemiTe KacaTeJibHoe Harrp.srn<emIe 't xy B TOqJ(e ( 1, 1) 
42. KaKoe .nonyrn;em1e rrpH BhIBO,ne CHCTeMbl ypaBHeHHM I1patt,nTJI5I H3 CHCTeMbl ypaBHeHHM 

ap 
HaBbe-CTOKCa IT03BOJIHJIO COKpaTHTb BTOpoe ypaBHeHHe CHCTeMbl .no - = 0 oy 

1 Bp 
43 . .I1crroJib3Y5I KaKOe COOTHOllleHHe MO)KHO 3aMeHHTb qJieH - -- B CHCTeMe ypastteHHH 

pa x 

I1patt,nTJI5I ,nJI5I rrorpru-11flHoro CJI05I Ha 1rnett 
au U -, r.ne U - 3TO CKOpOCTb BHellIHero IlOTOKa ax 

44. KaKHM 3aKOHOM OilHCbIBaeTCR npoqmJlb CKOp0CTH B Typ6yneHTHOM norpaHHqttOM cnoe npH 

HCITOJib30Bamrn MO,neJIH nyrn CMelllemrn I1paH,nTJI5I 

OcHOBHaR numepamypa 

1. fH;::i;paBJIHKa, rn.npOMallJHHhl H rn.nponpHBO,nbl : yqe6HHK ,nJI5I BTY30B / nallITa T. M ., Py,nHeB C. 

C., HeKpacoB E. E. [H .np.] . - 3-e H3,n., cTep. - M.: ArrhSIHC, 2009. - 422 c .. 

2. KaneKHH A.A. OcHOBhl rn.npaBJIHKH H TeXHHqeCKOM rn.npoMexamurn: yqe6. rroco611e .nmr BY30B. 

- M.:M11p: EMHOM . 2008. - 279 c. 

3. KHpHJIJIOB IT.JI., IOpbeB IO.C. r11.npo,nHHaM11qecKHe pacl.feThI. CnpaBoqttoe )"le6Hoe noco6He : 

yqe6. noco611e ,nJI5I By3oB - M. : l13,nAT. 2009. - 2 13 c. 

4. Ky,nHHOB A.A. TexHHqeCKM rn.npoMexaHHKa: yqe6. rroco611e ,nJI5I BY30B - M. : 

MalllliHOCTpoeHHe, 2008. - 367 C. 

5. JlanllleB H.H . fH,npaBJIHKa: yqe6HHK ,nJI5I BY30B - 2-oe 1n.n. - M. : AKa,neMH5I, 2008. - 268c. 

6. JlHnaHOB A.M . TeopeTHqecKM rn.npoMexaHHKa HblOTOHOBCKHX cpe.n - M. : HayKa, 2011. - 550 

C. 

7. JloxattcKHii .51.K . OcHOBhI BhJqHCJIHTeJihHOM rH.npoMexaHHKH H TerrnoMaccoo6MeHa : yqe6. 

noco6He - M. : MrMY, 2008. - 75 c. 

8. HHKHTHH O.<l>. fH,npaBJIHKa 11 rn.nponHeBMonpHBo.n : yqe6. noco6He - M. : l13,n-Bo MITY HM. 

H.3 . EayMatta, 2010. - 414 c. 

9. ITeTpOB A. r . AHaJI.HTHqecKM rn .npo,nHHaMHKa: yqe6. noco611e - M. : <l>H3MaTJUIT, 2010. - 518 C. 

10. C6opHHK 3a_naq no rn.npaBJIHKe ,nJI51 TexHHqecKHx BY30B : yi:1e6. rrocofore ,nJI5I BY30B I EyrneB 

L{.A., KaJIMhIKOBa 3.A., rro .romm JI.r. [11 .np.] ; pe.n. KyKoJieBCKHH M.M., ITo.nBH.nJ JI.r. - 6-oe H3,n. -

M. : lfa,n-BO M rTY HM. H.3 . EayMatta, 2009. - 486 C. 

11. lllHpoKo B H.H ., B03HeceHCKHM 3.H. BBe,neHHe B MexaHHKY )Irn,nKoCTH H rroa: yqe6. noco611e 

- M . : l13,n-Bo M <l>TM, 2007. - 323 c. 

12. CnpaBOqff0-HHq>OpMaUI10HHbie pecypcbl ceTH Internet no ,naHHOH TeMaTHKe. 

/.( onomtume.JlbHlUI J1.umepamypa 

13. EMUeB E.T. TexHHqecKM rn.npoMexattHKa: )"le6HHK ,nn5I By3oB, 2-oe H3,n. M. : 

MallIHHOCTpoeHHe 1989. - 468 C. 

14. Jloi1:uSIHcKHH JI.r. MexattHKa )KH.[{KOCTH H rroa: yqe6. rroco6He, 3-be H3,n. M. : HayKa. 1970. 

480 C. 
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MCI(lfllJillHA 2. TeopuH nopmueehlx u KOM6mrnpoeauub1x ABHraTeJieu (KacJ,eApa 32) 

TeMa 1. TepMO.UHHaM11qecKHe ocH0BhI npoueccoB .n;ettcTBHTem,Horo umrna: 

Bonpoc1:,1 : 

-n0Ka:3aTemt: 3 cpcpeKTHBHOCTH UHKJIOB ,ll;BHraTeJiett; 

-o6paTHMbie TepMO.l(HHaMHqecKHe UHI<Jlbl rropnrneBbIX H KOM6HHHpOBaHHbIX ,UB11raTeJiei1; 

-11ccnenoBaH11e 11 onTHMl13auIDI o6paTl1MbIX TepMO,ll;HHaMM\feCKHX UHKJIOB. 

TeMa 2. TorrJil1B0, TOnJil1B0B0 3,LlVIIIHa5I CMeCb 11 npO.UVKTbl cropaHmI: 

Bonpoc1:,1: 

-0CHOBHbie BH,ll;bl TOnJIBB ,ll;BHraTeJieH 11 HX CBOHCTBa; 

-peam11H cropaH11.R: 11 npo .n;yKTbI cropatt11.R: ; 

-TepMO,U11HaMl1qecKHe CBOHCTBa CBe)Kero 3ap51,n;a 11 nponyKTOB cropaHH.lI . 

TeMa 3. IlpoueccbI ra:3oo6MeHa B qeTbrpexTaKTHhIX H .UBVXTaKTHbIX .UBHraTeAAx: 

Bonpoc1:,1: 

-npHHUMnHaJibHbie KOHCTpyKT11BHb1e perneHIUI Cl1CTeM BbillYCKa" Bnyc Ka; 

-HHTerpanbHbie IIOKa:3aTeJil1 KalfeCTBa fa:3006MeHa; 

-MaTeMaTHqecKHe Mo ,n;err11 ,n;AA pacqeTa ra:3006MeHa. 

TeMa 4. Ilpouecc1:,1 CMeceo6pa:30BaHIUI 11 cropaHIUI B 6eH3MHOBbIX H .UJ.13eJibHbIX JJ,BMraTeJI.R:X: 

Bonpocb1: 

-crroco6bI cMeceo6pa:30BaH1UI; 

- OCHOBHbie MeT0 ,ll;b1 pacqeTa CMeceo6pa:30BaHH51.; 

-x apaKTepMC Tl1KH TenJIOBbI ,D;eJieHIUI no pe)KMMaM pa60Tbl ,ll;Bl1raTeAA; 

-MeTO,ll;bl pac\feTa xapaKTep11CTMK Tenn0BbI,D;eneHIUI ; 

-3JieMeHTbI CHCTeM TOnJIHBOno.n;alfM , xapaKTep Hbie TexHuqecKu e IIOKa:3aTeJJM CMCTeM. 

TeMa 5. IlOBbIIIIeHue y.n;efilHOH M0IJJHOCTM ,LlBl1raTerreH 

Borrpoc1:,1 : 

-OCHOBHbie cnoco61:,1 nOBbIIIIeHIUI y,n;eJThHOH MOIUHOCTM ,ll;BHraTeJieH , ,ll;OCTOHHCTBa 11 He ,UOCTaTKH 

MeTO,UOB, orpaH11'leHH51, HaKJia,D;bIBaeMbie Ha rrpe n enbHbie 3HaqeHl1.lI , 11 np11'il1Hbl orpaHJ,fqeHMH. 

- xapaKTepHbie BeJil1lfMHbl OCHOBHblX IIOKa:3aTeJieH 6eH 311HOBbIX 11 ,ll;H3eJibHI:,IX ,ll;BHraTerreH . 

TeMa 6. XapaKTepucTMKH JJ,BHraTeneii 

Borrpoc1:,1: 

-pe)Kl1Mbl 11 nOKa:3aTeJil1 p a60Tbl, np11Hu11n1:,1 per y rrHp0BaHl151 KOM611HHpOBaHHI:,IX ,UBHra Teneii; 

-CK0p0CTHbie , Harpy3 0 '-IHbie , B11HTOBbi e , KOM611HHpoBaHHbie, peryJJ5ITOpHa5I , TeIIJIOB03Ha5I 

xapaK TepHCT 11KH; 

-yCTOH'iMB0CTb pe )KHMa pa 60 Tbl ,UBHraTeAA. 

TeMa 7. Ha.n;.n;VB LIBC 
Bonpoc1:,1: 

-0CHOBHbie cnoc o 61:,1 Ha.n.uyBa ,UBHraTe Jieii; 

-KOHCTpyKT11BHbie perneHIUI H arpera Tbl Ha.n;.uyBa; 

-npHHUHIIblperyrr11poBaH1UI; 

-corrracoBaHIUI xapaKTepHCTHK K0Mnpeccopa 11 Typ6HHI:,I c nopurneBOH qaCTblO ; 

T eMa 8. MaTeMaTH'iecK11e Mo,n;enH rrpoueccoB .n;ettcTBHTeJThHoro UHKna 

Bonpoc1:,1 : 

-0- , 1- , ... 3- MepHbie M0 ,Uerr11 pa6oqero npouecca , 0CHOBHI:,Ie noJIO)KeHIUI; 

-TepMO ,ll;l1HaMHqecKHH " fa:30,Ul1HaMl1'leCKHH IIO,UXO,U K pacqe Ty pa6oq ero npouecca ; 

-OCHOBHbie Cl1CTeMbl ypaBHeHl1H ,ll;JI.lI pacqeTa ,n;eHCTBl1TeJThHOro ru,IKJia B pa:3Jil1'lHI:,IX nocTaHOBKax. 

TeMa 9. OnTl1MH3aUM51 ,LlBHraTeJieH 

BonpOCbI : 

- aHarr113 npouecca cropaH11.R: no 11H)J,11KaTOpHOH ,n,11arpaMMe; 

-aHaJIJ.13 Ka'leCTBa cropaHU.lI no xapaK Tep11cTm<aM TeIIJIOBbI ,D;eJieH115I; 
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-COBeprneHCTBOBaHHe npou.eccoB cropaHH.sI ,D,JI.sI ,D,OCTH)KeHH.sI MaKCHMaJihHOfO KI1,[.( H CHH)KeHIDI 
Bpe,D,HbIX BhI6pocoB. 
TeMa 10. Tennoo6MeH B nopIIIHeBhIX JlBHraTeJUIX 
Bonpoch1: 
-TeTIJIOB0H 6anattc: o6mHe Il0JI0)KeHIDI, COCTaBJI.sI10I.llHe 6anattca, TeTIJIOBOH 6anattc no pe)KMMaM 
pa60ThI ,D,BHraTemr; 
-Tennoo6MeH B U.HJIHH,D,pe: 06m11e IlOJI0)KeHH.sI, K0HBeKTHBHhlli H pa,D,HaU.H0HHhlli Tennoo6MeH; 
-Tennoo6MeH B Il0JI0CT.sIX 0XJia)K,D,eHH.sI. 
TeMa 11. ToKCH"l!HOCTh JlBHraTeneif H cnoco6hI yMeHbilleHIDI BhI6pocoB BpeJlHhIX BemecTB c 
OTpa6oTaBI11HMH fa3aMH 
Bonpocb1: 
-o6pa30BaHHe TOKCH'feCKJ-IX BeI..QeCTB npH cropaHlrn T0TIJIHBa B ,D,H3eJI.six; 
-COBepmeHCTB0BaHHe CMeceo6pa3oBaHH.sI H cropaHIDI c ueJiblO y-MeHbilleHIDI BhI6pocoB Bpe,D,HhIX 
BemecTB H CHH)KeHH.sI pacxo.na T0TIJIHBa. 
TeMa 12. KoM6HHHOOBaHHbie JlBHraTemi: 
BonpOChI: 
-cxeMbI H npHHUHilbl pa60Tbl KOM6HHHpOBaHHbIX mrnraTeJieif; 
-3<p<peKTHBHbie IlOKa3aTeJIH KOM6HHHpOBaHHhIX ,D,BHraTeneif; 
-Il0Ka3aTeJIH Hailp$1)KeHH0CTH H npe.neJibl cpopc11poBaHH$1 KOM6HHHpOBaHHbIX ,D,BHTaTeneif. 
TeMa 13. HeycTaHOBHBIIIHeC$1 pe)KHMbl pa60Tbl JlBHraTeJieH 
Bonpocbr : 
-061..QHe IlOJIO)KeHIDI, 0CH0BHbie ypaBHeHIDI; 
-CX0,D,CTBeHHbie ycJIOBIDI pa60TbI, CXO,D,CTBeHHblli pa60qJ,fH UHKJI; 
-pa3roH ,D,BHraTeJI.sI, npHeM Harpy3KH; 
-HeperyJI.sipHblli, KOne6aTeJlhHhlli, U.HKJIH'Y:ecKHH pe)KHMbl pa60Tbl ,D,BHraTeJI.sI. 

Oc11oa11aa y'-le611aa Rumepamypa 

1. ,[(h.sit.JeHKO B .r. TeopIDI .D.BHraTeneii BHYTpeHHero cropamrn . XapbKOB. 1'13.naTeJlhcTBo XHA,[(Y, 
2009. - 500 C. 

2. KontJ.HH A.H. PacqeT aBTOM06HJihHhIX H TpaKTopHbIX ,D,BHraTeneif. M.: BhICillM rnKona, 2008 . - 496 
C. 

3. P.3. KaBTapa,D,3e. TeopIDI: nopilIH eBhIX ,D,BHraTeneii. M.: J13.naTeJihCTBO MfTY HM. H.3. Bay-Matta, 
2008. - 720 C. 

4. CnpaBO"l!HO-HH<pOpMauHOHHbie pecypcbI ceTH Internet no ,D,aHHOH TeMaTHKe. 

I( onoJ111 umeJlbHOJl Rumepamypa 

5. ,[(BHraTemt BHyTpeHHero cropa HU:$1: TeopIDI: nopmHeBbIX 11 KOM6HHHpOBaHHblX ,D,BlffaTeneif: 
Yqe6 HHK ,D,JI.sI BTY30B II0 cnen.HaJibH0CTH ",n:BHraTeJIH BHYTpem1ero cropattIDI" / ,n:.H .Bb1py60B, 
H .A. MBameuKo, B.l1.l1BHH H .np.; ITo.n pe.n. A.C .Opn11ua, M.f.KpyrnoBa . - 4-e m.n. - M. : 
MamHHOCTpOeHHe, 1983.-372 C. 

6. ,n:B11raTeJIH BHyTpeuttero cropattIDI: CHcTeMbI nopurneBblX H KOMfornHpOBaHHhIX ,ll,BHraTeJieH. 
Y1:1e6HHK. / C.M.E<pHMOB, H.A.MBameHKo, B.l1.l1BHH 11 .n.p.; no.n. pe.n.. A.C .OpJIHHa, 
M.f.KpyrnoBa. - 3-e H3,D,. - M. : MarnHHoCTpoeuHe, 1985. - 456 c. 

7. ,[(BHraTeJIH BHYTpeuuero cropattH$1. B 3KH. Ktt.l.TeopH$1 pa6o"l!HX npoueccoB. Yqe6HHK.I 
B .H.JiyKaHHH, K .A.Mopo30B, A.C.XalfH.sIH H .n.p.; ITo.n. pe.n. JIYKaHHHa B.H. - M.: BhICilIM IIIKona, 
- 1995. - 368 C. 

8. fpexos JI.B. , l1BameHKO H.A., MapKOB B.A. TonJIHBHM annapaTypa H CHCTeMhI ynpaBJieHIDI 
.nmeneif: Yqe6HHK ,D,JI.sI sy3oB. - M .: l13.D.-BO Jiernott-ABrn.narn. - 2004. 

9. ATTeTKOB A.B., fanKHH C.B ., 3apy6HH B.C. MeTO,D,hI onTHMH3aU.HH. Yqe6HHK. ITo.n. pe.n.aKn.HeH 
B.C.3apy6HHa H A.IT .KpHmeuKo. M.: l13,D,. MfTY. - 2001. -43 9 c. 

10. MsameuKo H .A., l1B11tt B.M. TepMOJJ.HHaMH"l!ecKM onTHMH3aUIDI: ,n:BC B KypcosbIX 11 JJ.HTIJI0MHhIX 
pa6ornx H npoeKTax: Yqe6Hoe nocofo1e. - M.: l13,D,-Bo MrTY HM. H.3.Eay-MaHa, 1999. - 32 c. 
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11. Mmrn B.M. PeryIDipOBO'fHM xapaKTep11cT11Ka ,n113em1. Mern,nw-1ecKHe yKroaHIUI K na6opaTOpHoi1: 
pa6oTe. M .: J13,naTem,cTso MrTY HM. H.3 .EaYMaHa. - 1999. 

12. Pronei1:ues H.<l>. Mo,nen11posaH11e 11 onTHMl13aum1 npouecca cropamui: s .UH3eJUIX. - XapbKOB: 
Bm.ua mxona. J13-so XapbKOB. YHHB-Ta. - 1980. 169 c. 

13. Kynernos A.C., fpexos JI.B. MaTeMaTH'IeCKOe M0,neJ111posaH11e H K0MilblOTepHM 0TTTHM.H3aumi: 
rnmrnsono,na'f.H H pa6ot:f.Hx npoueccos ,uBC. - M.: MrTY , 2000.-64 c. 

14. ArperaTbI 803,nyxocttafoKeHml KOM6HHHposaHHbIX ,[{BHraTeJieH / ,U.A.,D;exos11q, r.M.MsaHOB, 
M .r.Kpyrnos 11.up. - M.: MarnHHOCTpoeHHe, 1973. - 296 c. 

15. OpJIHH A.C., Kpyrrros M.f . - KoM6HHHposaHH1>1e ,usyxTaKTHbie .us11raTeJJH. - M .: 
MaI1IHHOCTpoem1e, - 1968. - 576 C. 

16. MsaH'feHKO H .H ., KpaCOBCKHH o.r., COKOJIOB C.C. - BblCOKHH Ha,n,[{)'B .[{H3eJieit-JI.: 
MaurnHOCTpOeHHe, -1983.-196 C. 

17. I1aTpaxam,ues H.H . Ha.n.n)'B ,UBC. YtJe6Hoe noco611e.-M.: J13-so PY,aH, 2003. -319 c. 
18. Typ6oHa,n.n)'B BbICOKoo6opoTHbIX ,[{H3eJJei1:. / CHMCOH A.3., KaMHHCKHH B.H ., Mopryn.Hc IO.E. H 

,np. - M., MarnHHOCTpOeHHe. - 1976. -286 C. 
19. KyJib'f.HUKHH A.P. ToKCHqffOCTb aBTOM06HITbHbIX 11 TpaKT0pHbIX ,UBHraTeJieii . - yqe6Hoe noco6He. 

- Bna,n.HMHp: BrY. 2000. 255c 
20. MapKos B.A., EarnHpos P.M., ra611rns M.M. ToKc11qHoCTb oTpa6orns rn.Hx r roos .UH3eneii. - M.: 

M3kBo MrTY, 2000. - 296 c. 
21. fop6yHoB B.B., I1aTpaxan1,ues H.H. ToKCHqffOCTb ,nsHraTeneii BHYTpeHttero cropaHmi:: Yqe6ttoe 

noco6He. - M.: J13,n-so PY,aH , 1998. - 214 c. 
22. Bac11n1,es IO.H ., 3onornpescKHii JI.C ., KceHocpoHTOB C.H. rro osbie H rroo,n113eJ1bHbie .ns11raTen11. 

-M .: BHMMrronpoM. - 1992. - 126 C . 

.LJ:HCU:HIIJIHHA 3 . .LJ:uuaMuKa nopmueBblX i.sur aTeJieu (Kafi>ei.pa 32) 

K11HeMaTHt.J:eCKHe cxeMbl ,uBC, KHHeMaTHKa KpHB0lIIHilH0-IllaT)'HH0ro MexaHH3Ma, ,[{.HHaMHKa 
KpHB0illHITH0-lIIaTyttH0ro MeXaHH3Ma, ypaBH0Beurnsai-rne KlUM, KPYTHJibHbie KOJie6aHH51 
K0JJelfl-laTbIX BaJI0B, co6cTBeHHbie KPYTHJibHbie KOJie6attmi:, BbIHy)K.[{eHHbie KPYTHJibHbie KOJie6aHH51, 
rapMOHHt.J:eCK.HH aHaJIH3, nepe,uaT0t.J:Hbie MexaHH3MbI HeTpa,nHUH0HHbIX cxeM, H T.,[{. 

llepe11e11b aonpocoa. 

1. KHHeMaTH9:eCKHe cxeMbI, HCil0JJb3yeMbie B ,UBC. 
2. KHHeManrna nopUIH51 ,nM aKc11an1>Horo KlUM. 
3. KHHeMaTHKa nopUIHH .[{AA ,ne3aKCHaJibH0ro KIIIM. 
4. I1p116nmKeHHbie 3Hat.J:emrn nepeMemeHmi:, cKopocTH .H ycKopemui: noprnllil .UM ,ne3aKc11an1>Horo 

KlU M . 
5. V-o6 pa3HbIH KIIIM c np11uenHhIM maTytt0M. KHHeMaTHKa noprnHH np11uenHoro rnaTytta. 
6. CHJibl H M0MeHTbl B 0,[{H0UHJIJIH.[{p0B0M ,[{BHraTeJie. I1op51.[{0K ,[{HHaMHt.J:eCK0ro pacqern ,UBC. 
7. ,U.HarpaMMbl CHJI, ,neiiCTByIOlllHX Ha maTyttHyIO meiiKy 11 UiaTYHHbIH Il0,UlIIHil HHK. Y CJI0BHM 

,U.HarpaMMa H3H0Ca maTyHHOH rneHK.H. 
8. ,lJ;HarpaMMa CHJI, ,neHCTByIOI.llliX Ha K0peHHyIO meHKy. YcJJOBHM ,[{HarpaMMa H3H0Ca KopeHHOH 

rneiiKH. 
9. ,U.HarpaMMa Ha6eraiomero Kpyrnmero M0MeHTa s MH0f0UHJlHH.[{p0B0M ,[{BHraTeJie. 
10. PaBHOMepHOCTb xo.ua ,[{BHraTeM. Onpe.neneHHe M0MeHTa HHepu1m MaX0BHKa. 
11. C11nh1, ,neiicTByiolll.He s KlUM V-o6proHoro .us11raTeJI51 c np11uenHhIM maTytt0M. 
12. YpasHosem.HBaHHe ,uBC. YpasHosem11saH11e CHJI 1rnepuH11 spamaiom11xc51 Mace. 
13. YpaBHOBeillHBaHHe ,[{BHraTeJieH MeT0,[{0M JlaH'feCTepa. 
14. KpYTHJibHhie Kone6aHmi: K0JieHt.J:aTOro sana. OcHOBHbie nollilTH51. Co6cTBeHHb1e KPYTHJibHhie 

KOJie6aHH51 sana C 1-0H MaCCOH. 
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15. Co6cTBeHHbie Kpymm,Hble KOJie6amui: n- MaCCOBOH CHCTeMbl. MeTO)J,bl pemeHml ypaatteHHH 

co6CTBeHHbIXKPYTHJibHblXKOJie6aHHH. 

16. fapMO HHqecKHH aHMH3 Kpyrnmero MOMeHTa. Pe30HaHCHbie pe)KHMbl pa60Tbl )J,BHraTeJUI. 

17. KHHeMaTHKa 6ecmaT}'HHbIX ,L{BC Ha npHMepe 4-x IIHJIHH)J,pOBOro )J,BHraTeJUI EanaH)J,HHa. 

18. ,[(HHaMHKa 6ecmaTyHHbIX ,L{BC Ha npiiMepe 4-x IIHJIHH)J,pOBOro )J,BHraTeJUI EanaH)J,HHa. 

Oc1106H<lll y11e611an. Rumepamypa. 

1. KoHcTpyttpoBaHHe )J,BHraTenei1 BHYTpeHttero cropamrn. I1o)J, pe)J,. H.,[(. qaHHOBa. M.: 

MaIIIHHOCTpoeHHe, 2011 . - 406c. 

2. ,[(BHraTeJIH BHyTJ)eHHero cropaHHSI. KH. 2 - ,[(HHaMHKa H KOHCTpyttpoBaHHe. Yqe6HHK )],JUI BY30B / 

B.H. Jly1<aHHH, H.B. AneKcees, M .r. illaTpos H )J.p.; I1o )J. pe)J,. B.H. J1yKamrna 11 M .f. illaTpoBa. -

3-e H3)],. nepepa6. - M.: 8b1cm . rnK., 2007. - 400 c. 

3. CnpaBO'IlIO-HHcpopMaQHOHHhie pecypcbI ceTH Internet no )J,aHHOH TeMaTHKe. 

J(onOllHUmeJlbHllR llUmepamypa 

4. A.H. KpacHoKyTcKHH. PacqeT KoneHqarnro sana ,L{BC Ha KPYTHJihHhie Kone6aausi:: Yqe6ttoe 

noco611e - M .:MBTY, 2003. -36c. 

5. B.K.qHCTSIKOB. ,[(HHaMHKa nopllIHeBbIX 11 KOM6HHHpOBaHHbIX )J,BHraTeJieH BHYTpeHHero 

cropaa11si::Yqe6Hoe noco611e - M .:MaIIIHHOCTpoeH 11e, 1989. -255c. 

6. ,[(H3emt : C rrpaBO'IlIHKIITO)J. pe)J.. B .A.Battmei1)],T a, H .H. 11BattqeHKO, Jl.K.Konneposa. - 3-e H3)],. 

nepepa6. H )J,OII. J1.: MamHHOCTpoemrn, 1977. 

7. ITonhIK K.f. ,[(HHaMHKa aBTOM06HJihHhIX H TpaKTOpHbIX )J,BHraTeJieH. M. : BbICIIIM IIIKOJia. 1972r . 

327c. 

8. B .K. qHCTSIKOB. PacqeT Ha 3B M H3rH6 HbIX, KPYTHJibHbIX H rrpO)J,OJihHhlX KOJie6aHHH KOJieHqaTbIX 

BanOB ,[(BC: Yqe6Hoe noco6H e - M .:MB TY, 1985 . 

,LJ:HCI(HIIJIHHA 4. KoncTpyupoeauue nopm11eeh1x u KOM6nuupoeauub1X )],euraTeJieii 
(Kacl,eJJ.pa 32) 

Uenu H 3a)J,aqJ,f )J,HCIIHTIIDIHhr: H3)"IeHHe octtoB KOHCTpyttposattHsi: H pacqeTa Ha rrpo'IlIOCTh 

cospeMeHHhIX rroprnHeB blX u KOM6mrn:poBaHHbIX )J,BHraTeJieH BHYTpeHHero cropamrn u Bbipa6oTKa 

HaBbIKOB CaMOCTORTeJibHOfO TBOptfeCKOfO perneHH51 npaKTHqeCKHX 3a)J,a'-I B 06nacn1 

KOHCTpyttp osaHHSI H pacqern )J,BHfaTenei1. KoHCTPYKIIHH nopllIHeBbIX )J,BHraTeJieH pa3JIH'lli bIX THITOB H 

Ha3HaqeHHH, KOMITOHOBOtJHhIX cxeM, MeTO)J,08 KOHCTpyttpoBaHHSI H pacqeTa Ha rrpoqHQCTb OCHOBHhlX 

Y3JIOB H )J,eTanei1 )J,BHfaTenei1 C HCIIOJib30BaHHeM cospeMeHHbIX MeTO)J,0B Ha 6a3e KOMilbIOTepHblX 

TexHonorni1. 

IIepe'leHb aonpocoa. 

1. OcHOBHbie napaMeTpbI, xapaKTepH3yIOIUHe KOHCTPYKIIHIO ,L{BC. 

2. IToprnttesasi: rpynna )J,BHraTeJIR (ycnOBHSI pa6oTbl, Tpe60BaHHSI, OCHOBHbie 3JieMeHTbl rpynnhI). 

3. KOHCTPYKUHH nopIIIHeH aBTOM06HJibHbIX H TpaKTOpHbIX )J,BHraTeneir (ycJIOBHSI pa60Thl, 

Tpe6osaHHSI, THilbl KOHCTJ)YKIIHH, MaTep11am,1, TeH)J,eHIIHH pa3BHTHSI). 

4. OcHOBHb]e KOMTIOHOBOtIHbie cxeMbl aBTOMofornhHbIX 11 TpaKTOpHbIX ,L{BC. 

5. OcHOBHbie KOMTIOHOBOtJHbie cxeMbl cpopc11poBaHHbIX cpe)J,Heo6opoTHhIX JJ:BC. 

6. KoHCTPYKIIHSI KOMnpecCHOHHhIX nopUIHeBbIX KOJieII ,L{BC (ycnomrn pa60Tbl, Tpe6oBaHHSI, 

reoMeTp11qecK11e cpopMbl, MaTepHMbl) . 

7. Oco6eHHOCTH KOHCTPYKIIHH rnaT}'HOB aBTOM06HJihHblX )J,H3eneit 
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8. KottcTpyKUHH maTyHos 

9. OcHOBHbie nono)KeHIDI MeTo,n:a KOHe'llibIX :meMeHTOB (MK3) npHMeHHTenbHO K 3a,n:aqaM 

onpe.n:eneHIDI Tennoaoro cocTO.sIHH.H ,ueTandi .n;sHraTen.H. 

10. OcHOBHbJe nono)KeHH.sI Mern.n:a KOHe'llibIX 3neMeHTOB (MK3) npwMeHHTem,Ho K 3a,n:aqaM 

onpe.n:eneHH.sI Tennosoro cocTO.sIHIDI .n;eTaneti .n;sHraTen.H. 

11. PacqeT Hanp.sI)KeHHO-,n:eqiopMHposaHHOro COCT0SIHH.sI .n;eTaneti nnOCKOH q>OpMbl MK3. 

12. PactJeT ttanp.sI)KeHHo-.n:eqiopMHpOBaHHOro COCTO.HHH.sI nopmH.H. 

13. PactJeT Tennosoro cocTO.sIHIDI nopllIH.sI. 

14. PactJeT Ha npO':IHOCTb nopllIHeBblX KOneu;. 

15. ITopmHeBOH naneu; (oco6eHHOCTH KOHCTpYKI..J;HH, pactJeT Ha npO':IHOCTb). 

16. PactJeT KpHBOllIHTIHOH ronOBKH rnaTyHa. 

17. PacqeT nopITIHesoii ronoBKH maTytta. 

18. fa30-pacnpe,uenHTenbHbIH MexaHH3M. CxeMbI, .n:eTanH, MaTepHanh1. OcttOBHbJe rro.n:xo.n;b1 K 

pactJeTy ,ueTaneti. 

Oc11001tlUl y 'le61taR Jlumepamypa. 

1. KoHCTPYHPOBaHHe ,n:sHraTeneii BHyTpettttero croprurn.s1. YtJe6HHK. q aHHOB H. ,z:i:., JilBameHKO H.A., 

KpacHOKYTCKHH A .H., M.slrnos JI.JI .. -M, MamHHOCTpoe HHe, 201 1. 496 c. 

2. Ou;eHKa BbIHOCnHBOCTH 6a30BblX ,n:eTaneH nopilIHeBbIX .D:BHraTeneti. A.H. KpaCHOKYTCKHH, JI.JI. 
M.slrnos, H.,z:i:. 1Iaiittoa. YtJe6Hoe noco611e. MocKsa, lh.n:. MfTY HM. EaYMaHa, 2013. 102c. 

3 . CrrpaBO':IHO-HHq>OpMau;HOHHbie pec ypcbI ceTH Internet no ,UaHHOH TeMaTHKe. 

J(onoJ11tume.r,b1tlUl Jlumepamypa: 

4 . ,IJ:sHraTem1 BHYTpeHHero cropaHH.sI. ,IJ:HHaMHKa H KOHCTpYffpOBaHHe YtJe6HHK . JiyY<aHHH B.H., 

IllaTPOB M.f. -M, Bb1cmasi IDKona, 2005. 400 c . 

5. Onpe.n:eneHHe .n:eqiopMau;HH H Hanp.sI)KeHHH B rnaTytte 6bICTpoxo.n:1rnro ,UBHraTen.H. MeTO,UH':leCKHe 

}'Ka3aHH.sI K na6oparnpHbIM pa6o TaM. qati Hos H.,IJ:., MSlrKOB JI.JI. MfTY, 2014, 21 c . 

6. PactJeT Harpy30K B 3neMeHTax KpHBOmHTIHO-lliaTyHHOro MexaHH3Ma H npO':IHOCTH KoneHqaTblX 

sanos nopmtteBbIX MamHH. YtJe6tto e rroco 611e. / H.,z:i:. qaifHOB, A .H. KpacHOKYTCKHH, A.B. Kapnos. 

l·fa,n:-BO MrTY, 2000. 32 c . 

7. ITporpaMMbI ,un.H pactJeTa Ha 3 B M noneii TeMnepaTyp, .n:eqiopMau;Hii H Hanpsi)KeHHH a .n;eTansix 

UHJI.HH,uponopmtteso ii rpynnb1. 

8. 11cnoJib30BaHHe TBep,n:oTenbHoro Mo.n;enHpOBaHH.si: npH pa3pa6oTKe ,n:eTaneii nopmHeBbIX 

.n:s11raTeneii. Me TO.n;HtJecKHe }'Ka3aHIDI. M.slrnos JI.JI. 113.n;aTenhcTBo MfTY, 2005. 48 c . 

.LJ::UCI.UIIIJillHA S. Tem1006MeHHble annapaTbl (Kacl>eJJ.pa 33). 

TeMa 1. KoHCTQVKl.lIDI 3neMeHT0B Terrnoo6MeHHbIX arrnapaTOB. 

Bonpocb1: 

KnaccHq>HKau;H.H Tennoo6MeHHbIX annaparns; 

pereHepaTOpbl H peKynepaTOpbI; 

KOHCTp}'KTHBHbie cxeMbI Tennoo6MeHH bIX annapaTOB; 

KOHCTP}'KTHBHO-TeXHOnorwiecKHe xapaKTepHCTHKH nosepxHOCTeii Tennoo6Metta; 

rn.n:pasnH':leCKHH ,ll;HaMeTp, K03q>q>HUHeHT <ppOHTOBOro cetJeHH.H, K03q><pHu;HeHT 

KOMTiaKTH0CTH; 

Tennorn.n:pasnHqecKHe xapaKTepHCTHKH nosepXHocTeii Tennoo6Metta; 

cnoco6bl q>HKCaI..J;HH MaTPHUbI B Kopnyce Terrnoo6MeHHOro annapaTa 

K0MTieHCal(IDI TepMH':leCKHX pacm11peHHH Kopnyca H MaTpHUbl 

naTpy6KH Tennoo6MeHHbIX annaparns . 
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TeMa 2. Termorrepe,uaqa H rn,upaBJIHt.JecKoe corrpoTHBJieHHe 3JieMeHT0B rroBepxHOCTH Terrrroo6MeHa. 
Borrpoch1: 

pact.JeT Terrrrorrepe,n;at.JH B 3JieMeHTax rroBepxHocTeH Tenrroo6MeHa; 

pacqeT Terrnorrepe,n;at.JH qepe3 pa3BHThie ( ope6peHHhie H ,n;pyrne) nosepxH0CTH Terrnoo6MeHa 
CJIO)KHOH <pOpMbI; 

pact.JeT rrpouecca Termorrepe,n;at.JH B pereHepaTHBH0M THne Terrnoo6MeHHOro annaparn; 

HCITOJih30BaHHe MeTO,D;OB MO,D;eJIHpOBaHIDI H aHaJIOfOBbTX ycTpOHCTB K pacqery npouecca 

Tenrroo6MeHa B Tern1006MeHHOM arrnapaTe; 

oco6eHHOCTH Terrrroo6MeHa B ycJI0BHID( HeBeC0M0CTH; 

aKKYMYJUITop Tenrr0Tb1; 
TepMOCH(pOH 11 TenJIOBM Tpy6a; 
rn:,n;paBIIH'-IeCK0e conp0THBJieHHe Terrnoo6MeHHOfO anrrapara, C0CTaBJUl10II{He II0Tepb 
,n;aBJieHIDI; 

IT0TepH ,n;aBJieHHH B naTpy6Kax; 
,D;H<pq>y3opHbie li KOHqJY30pHb ie yqaCTKH rn,n;paBIIH'-IeCKOfO TpaKTa ; 

1rnTeHCHq>HKau;m1 npouecca Tenrroo6MeHa; 

KpHTepHH ou;eHKH Kat.JeCTBa rrpouecca HHTeHCHqJHKa UHH ; 

cnoco6h1 HHTeHCHqJHKaD;HH H MX BbI6op; 

BJimIHHe TenrrocpH3HqecKHX CBOHCTB TeITJTOHOCHTeJUI Ha Tenrroo6MeH H rn,n;paBJIH'-IeCKOe 

corrpoTHBJieHHe Terrnoo6MeHHoro annapaTa; 

BJIIDIHHe TellJTO<pH3H'-IeCKHX CBOHCTB TeilJIOHOCHTeJIH Ha Maccora6apHTHble xapaKTepHCTHKH 

Terrnoo6MeHHoro annaparn. 

TeMa 3. Tennoo6MeHHbie arrnapaTbI (TOA) peKynepaTHBHoro THna. 
Bonpocb1: 

cxeMa ,D;BH)KeHHH TennoH0CHTenew B TOA peKyrrepaTHBHoro THrra; 

TeMnepaTypHblli Harrop, 3cpq>eKTHBHOCTb Tennoo6MeHHOfO annapaTa, '-IHCJI0 e,n;HHHU rrepeHoca 
TeITJI0ThI B TOA peKyrrepaTHBH0ro THna; 

pact.JeT rennoo6MeHHoro arrrrapaTa Ha 3a,n;aHHb1e norepH ,n;aBneHHH; 

3HepreTH'-IeCKM xapaKrepHCTHKa TO A c 3a,D;attH0H senH'-IHH0H noBepxH0CTH Terrnoo6Metta; 

OTITHMH3aUHH napaMeTpO B TOA C 3a,D;aHHOH BeJIWillHOH IlOBepXHOCTH Tennoo6MeHa rrpa 

MliHHMH3aD;HH 3He pr 03aTp aT Ha UHPKYJUIUHIO TeITJIOHOCHTeJiett; 

oco6eHHOCTH pact.JeTa Terrnoo6MeHHoro annapara peKyrrepaTHBHoro THna rrpH 3a,n;aHH0M ero 
ra6ap11Te; 

TO A C K0HTypoM rrpoMe)l<YT0'-IH0f0 TellJI0H0CHTeJUI. 

TeMa 4. TOA perettepaTHBHoro THrra. 
Bonpocb1: 

K03cpq>HUH eHT Tennonepe,n;a'-IH, OTHeceHHblli KO BpeMeHH npo,n;omI<HTeJTbHOCTJ-1 UHKJia; 

K03lplpHU HeHT aKKYMYJIHUHH TeilJIOThI; 

TOA co cTau;Hottapttoi1: MaTpHu;ei1:; 

TOA c rrepeMemaeMOH (chmyqei1:) MaTpHuei1:; 

TOA c Bpamaiomei1cH MaTpHu;ei1:. 

TIOHHTHe 06 aKKYMYJUITope TeIIJIOTbl. 

TeMa 5. PereHepaTOp TeITJIOTbI yxo,uHmHx fa30B B 3HeproycTaH0BKe. 
Bonpoch1: 

perettepaTop TennoThI yxo,IJ;Hm:HX ra3oB: THII nosepxH0CTH Tennoo6MeHa re0Merp1m Kopnyca, 
K0HCTPYKTHBHbie cxeMbl pereHepaTOp0B peKyrrepaTHBH0fO H pereHepaTHBH0f0 TI-IIT0B; 

CBH3b rrpHIDITOH cxeMbl co cnoco6oM KOMI1ettcau:1rn TepMH'-IeCKHX .uecpopMaUHH Kopnyca H 

MaTpHUh I ; 
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0CH0BhI TeXHI-IK0-3K0H0Ml•P:leCK0H 0IITHMH3fil.(HH Tennoo6MeHHOro arrnapaTa; 

0nTHMa.JlbHaJI CTerreHb pereHepaUHH pereHepaTOpa rT,a H rTY 
- 0IITHMa.JlhHaJI qacTOTa BpameHIUI MaTpHUhl pereHepaTOpa; 

TeMa 6. TOA ornona TerrnoThI. 
Borrpocb1: 

rrpoMe)l<yTO'illhlli H KOHIJ;eBOH OXJia,nHTeJrn ycTaHOBOK OTKpbITOro H 3aMKHYTOfO UHKJIOB, 
cxeMbI C rrpoMe)l(YTOlfilbIM TellJIOHOCHTeJieM; 
HCnOJih3yeMhie K0HCTPYKTHBHbie cxeMbl H THilhl noBepXHOCTeii; 

- XOJIO,IJ,HJlbHHK-H3JiyqaTeJib KOCMHqeCKOH 3fTY, BbI6op Tlma H3Jiyqruomeii Il0BepXHOCTH, 
oco6eHHOCTH pacqern; 

TOA CHCTeMhI KOH,ll;HUHOHHpOBaHH51 0XJla)I(,ll;aIOmero areHTa CHCTeMbl OXJia)l(,ll;eHIDl 
3HeproycTaH0BKH; 

- MaCJI00XJia,n;HTeJIH; 
HCTO'illHKH xna,nopecypca B 3aBHCHMOCTH OT o6naCTH rrpHMeHeHH51 3Heproy cTaHOBKH. 

TeMa 7. Oco6b1e pe)l(HMhl pa6oThI TOA. 
Borrpocb1: 

- pa6orn TOA Ha pe)I(J,[Max qaCTHqHOH MOll.l,HOCTH 3HeproycTaHOBKH; 
- oco6eHHOCTH onTHMH3fil.(HH rrapaMeTpOB Tennoo6MeHHbIX arrrrapaTOB (rrpoMe)l(yToqHblli H 

KOHUeBOH oxna,n;HTeJIH, perettepaTOp) rTY 3aMI<HYTOfO UHKJia no ycnOBH10 MHHHMH3amrn 
IIO,D;Be,n;eHHOH TeIIJIOThI HCTO'illHKa. 

OcuoaHaR y11e6uan numepamypa 
1. TerrnoTeXH.HKa: yqe6HHK ,ll;Jl}I BY30B I AneKcaH,n;poB A. A. , ApxapoB A. M., ApxapoB l1. A. H .n;p. I 

o6m . pe.n;. Apxapoa A. M., A<pattacbeB B. 1-1. - 3-e H3.n;., nepepa6. H .n;orr. - M. : l13,n;-Bo MfTY HM. 
1-1. 3 . .6aYMaHa, 2011. - 791 c. 

2. Terrnoo6MeHHbie arrrrapaThI H CHCTeMbl 0XJia)l(,ll;eHH51 fa30Typ6HHHhIX H KOM6HHHpOBaHHhIX 
YCTaH0B0K. Yqe6HHK. / l1BaHOB B.n. , neoHTbeB A.H. , MattyumH 3.A., OCHIIOB M.l1. /rro.n; 
pe,n;amHeii neoHTheBa A .H. M . l13,n;. Mr TY HM. H .3 . .6aYMaHa, 2004, 571 c. 

3. TerrnoTexHHKa: yqe6HHK ,ll;Jl}I BY30B / ill aTpoB M. r. , l1BaHoa l1. E., ITp1-nIIBHH C. A. H .n;p.; pe.n;. 
illaTpOB M. r. - M. : AKa,neMH51, 20 11. - 287 C. 

4. Terrnorn.n;paBJIHqecKM 3<p<peKTHBHOCTb rrepcrreKTHBHbIX cnoco6oB HHTeHCH(pHKaum-1 TennooT,n;aqH 
B KaHaJiax Tennoo6Mettttoro o6opy.n;oBaHH51. l1HTeHCH<pHKaum1 Tennoo6MeHa / o6m. pe.n;. 
ropTbillIOB IO.<l>. Ka3aHh : U:eHTp HHHOBfil.(HOHHhIX TeXHOJIOrHH, 2009 . - 530 C. 

5. l1BaHOB B.n . ITpHeMHHKH H aKKYMYJI51TOpbI TeTIJIOBOro H3JiyqeHH51 COJIHua. yq_ noco6He. Mro. 
l13.n;. MrT Y HM H.3 . .6aYMaHa. 2007. 66 C. 

6. l1ccne,n;oBaHHe Terrnorn,n;paBJIHqecKHx xapaKTepHCTHK noBepxttocTeH Tennoo6Metta 
Tennoo6MeHHhIX annapaT0B K0HBeKTHBH0ro THna : MeT0,ll;. YKa3aHH51 no BbillOJIHeHIUO na6. pa60Thl 
no Kypcy "Tennoo6MeHHble annapaTbl fa30Typ6HHHbIX H KOM6HHHpOBaHHhIX ycTaHOBOK11 

/ EropoB 
K. c., l1BaHOB B. n., lUeroneB H. n. ; pe.n;. l1BaHOB B . n. ; MrTY HM. H. 3 . .6ayMaHa. - M . : l13.n;­
BO MfTY HM. H . 3 . .6aYMaHa, 2006. - 20 c. 

7. CrrpaBO'illO-HH<pOpMfil.(HOHHbie pecypCbl ceTH Internet no .n;aHHOH TeMaTHKe. 

/(onon HumenbHaR y11e6mm numepamypa 

8. Tennoo6MeHHbie ycTpOHCTBa ra3oTyp6HHHhIX H KOM6HHHpOBaHHhIX YCTaHOBOK. yq_ rroco6He. / 
fpH3HOB H.,[(., ErrH<paHOB B.M ., l1aaHOB B.n., MaHyunrn 3 .A. /no.n; pe.n;aKuHei1 neoHTheaa A.H.) 
M. MarrnmocrpoettHe. 1985. 360 c. 

9. Tennoo6MeHHhie arrrrapaThI T3C : yqe6. rroco6He ,n;Jl}I BY30B I Ha3Meea IO. r., flaBhirHH B. M. - 3-
e H3.n;., cTep. - M. : l13,n;-Bo M3l1, 2005. - 259 c. 

10. Teop1rn TerrnoMaccoo6MeHa. Yqe6HHK. / l1caea C.H., Ko)I(J,[HOB l1.A., Ko<paHoB B.l1. H .n;p. / rro.n; 
pe,n;aKuHeif neoHTbeaa A.H. M.: l13.n;. MfTY HM. 1-1.3 . EayMaHa.1997. 683 c. 
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11. 11BaHOB B .n . MeTO)lbl pacqern Tem1006MeHHbIX armapaTOB ra3oTyp6HHHbIX ycTaHOBOK. Yt.J:. 
noco6He. PHO MrTY HM. H.3. EaYMaHa. 1989 .. 25 c. 

12. fpH3HOB H.,n; .. MeTO)lw-IeCKOe PYKOBO.UCTBO K KypcOBOMY npoeKTY «Tennoo6MeHHbie annapaTbl» 
1-3 qacTH. 1978 . 96 C. 

13. PYKOBO)lCTBO K na6opaTOpHbIM pa6oTaM no Terrnoo6MeHHbIM annaparnM / EropoB K.C., 11BaHOB 
B.n,, meroneB H.n. /no.u pe.uaKUHeH 11BaHOBa B.n. M. 113.U. MfTY HM. H .3. EaYMaHa. 2005. 25 C. 

14. EnHceeB IO.C. MaHyunrn 3.A., MHxanbUeB B.E. OcHnOB M .11, , .up. TeopH» H npoeKrnpoBaHHe 
rrooTyp6HHHbIX H KOM6HHHpoBaHHbIX ycTaHOBOK. Y4e6HHK. M. 113.ll. MfTY HM. H. 3 . EaYMatta. 
1997. 638 C. 

15. 11:)lenbt.J:MK 11.E. CnpaBOt.J:RHK no rn.upaBnHt.J:eCKHM conpoTHBneHIDI.M. M. MannrnocTpoeHHe. 197 5. 
802 C. 

,IJ,HCIUfllJIHHA 6. JlonaToqHbie MamHHbI (Ka(j>e.apa 33) . 

TeMa 1. OcHOBHbJe ypaBHeHIDI H COOTHOUieHHH TeopHH nonaTOt.J:HbIX MaillHH (flM) . 
Bonpocb1: 

ypaaHeHHH 3ih1epa .UM KOnHqecrna .UBH)Kemrn H MOMeHTa KOnHqecrna )lBH)KeHHH MaCCbl rroa; 

ypaBHeHHe pacxo)la, ypaBttettHe coxpatteHH» :meprHH, ypaBtteHHe :meprn11 B MeXaHHt.J:ecKow 
cpopMe; 
noTepH npH Tet.J:eHHH BH3KOH )KH)lKOCTH B )lHcpcpy3opHbIX H KOHcpy30pHbIX KaHanax, 
K03cpcpHUHeHTbI IlOTepb, CBH3b C 3HTpOTIHew; 

COOTHOI.IIeHHe Me)K)ly IlOKa3aTeAAMH nonHTpOllbI H H303HTpOilbI rrpoueccoB C)KaTHH H 

pacUIHpeHHH; 

3aTPaqeHHM, nonHTpOilHt.J:eCKM H 11303HTponHqecKM pa60Tbl C)KaTHH pa6oqero Tena B 
cTyrrem-1 11 KOMnpeccope; 

H3o6pa)KeHHe npoueccos C)KaT11» 11 pacIIIHpeHIDI B T-S 11 i-S .u11arpaMMax 

H303HTpOilHt.J:eCKHe H nonHTPOilHt.J:eCKHe KIT,U, CBH3b Me)K)ly HHMH. 

TeMa 2. ITnocKM perueTKa npodmnew. 
Bonpocb1: 

reoMeTpHt.J:eCKHe 11 KHHeMaTHqecKHe napaMeTpbI nJTOCKOH perneTKH npocpHnew; 

.ue11CTBl1e nOTOKa Ha npocpHnb rrp11 TeqeHHH H)leanbHOH )Klf)lKOCTH qepe3 perneTKY, cpopMyJTa 
)l(yKOBCKoro; 

K03cpcpHuHeHTbI nO)l'beMHOH CHJlbI H CHnbI conpOTHBneHIDI npocpHAA B perneTKe np11 Tet.JeHl111 C 
IlOTepHMH; 
xapaKTepHCTHKa nnocKOH pemeTKl1 npocpHneii:, 3KCnepHMeHTanbHOe onpe)leneHHe 
xapaKTepHCTHKli ; 
a3pO.llHHaMHqecKa» Harpy)KeHHOCTb pemeTKH, cnoco6br ee oueHKH, o6o6meHHe pe3yIThTaTOB 
HCCne)lOBaHHH nJTOCKHX peweToK; 

BnIDIHHe pe)KlfMHbIX napaMeTpOB Ha xapaKTepHCTHKH pemeTOK, KpHTHt.JeCKOe H MaKCHMaITbHOe 
t.J:Hcno Maxa ; 
onpe)leJieHHe napaMeTpOB perneTKH npocpHneH )lAA 3a)laHHOro TpeyronbHHKa CKOpOCTeH 
IlOTOKa. 

TeMa 3. CwneHb oceaoro KoMnpeccopa (OK). 
Bonpocbr: 

OCHOBHbie reoMeTpHt.JeCKHe, KHHeMaTHt.JeCKHe If 3HepreTHt.J:eCKHe napaMeTpbI CTyneHH; 

H3MeHeHHe napaMeTpOB pa6oqero Tena no )lnHHe npOTOt.J:HOH t.JaCTH CTyneHH; 

ypaaHeHHe paBHOBeCIDI qaCTHUbl npH )lBH)KeHHH B npOTOt.JROH qacTH nonaTOt.JROH MamHHbI, 
qaCTHbie cnyqaH )lBH)KeHHH no KOHlfqecKOH H UHJTHH)lpHqecKOH nosepXHOCT.SlM TOKa; 

npocpHJIHpOBaHHe nonaTOK OK no BbICOTe; 
onpe)leJTeHHe napaMeTpOB nOTOKa B Me)KBeHUOBbIX 3a30pax no TeOpHH UHnHR.UpHqecKOH. 

cryneHH; 
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OCHOBHbie BH,D.bl IlOTepb s CTyneHH ocesoro KOMnpeccopa H cnoco6bJ MX OQeHKH; 
nyrn CHH>KeHIDI TIOTepb B oceBOH CTyneHH; 

OilTHMaJibHbie napaMeTpbI 3neMeHTapHOH H Il01IHOpa.3MepHOH CTyneHH; 

BJIJUIHHe CTeneHH peaKTHBHOCTH H 3aI<pyTKH IlOTOKa npH BXO,D.e B pa6ollHe Koneca Ha 
K03!p!pHQHeHT TeopeTH"!eCKOfO Hanopa; 
pa,n.HaJibHblH 3a.30p H ero BJIJUIHHe Ha KIT,[{ H Harrop CTyneHH; 

Bb16op 3HaqeHIDI oceBoro 3a.30pa; 

Bntt5IHHe y,n.nHHeHHH nonaTOK Ha napaMeTpbI CTyneHH; 

TpaHC3BYKOBbie H CBepX3BYKOBbie CTyrreHH , oco6eHHOCTH fa.3O,D.HHaMHqecKoro pact.JeTa 

Tet.JeHHH, Bb16opa reoMeTpHt.Jec1rnx napaMeTpoB npocpuneif H perneToK; 
BnIDIHHe !pH3HqecKHX CBOHCTB pa6oqero Tena Ha napaMeTpbI CTyneHH. 

TeMa 4. IlpoeKTttpoBaHtte MHorocwneH'-:laTOro OK. 
Bonpochr : 

oco6eHHOCTH pac'-:leTa CTyneHeH B CHCTeMe MHorocTyneH'-:laTOro OK; 

BbI6op cpopMbl MepH,D.HOHaJibHOrO KOHTypa npOTO'-:IHOH t.JaCTH; 

H3MeHeHtte napaMeTpOB CTyneHeH no .n.mrne npOTO'-:IHOH t.JaCTH; 

pact.JeT KOMnpeccopa C npHMeHeHHeM ,n.aHHbIX 3KCnepH MeHTaJibHO ro ucc ne.n.oBaHHH nnOCKHX 

perneToK; 

IlOTeptt BO BXO,D.HOM tt BbIXO,D.HOM naTpy6Kax H MX BJUIHHHe Ha KIT.[( KOMnpeccopa; 

IlyTH IlOBbIIlleHHH 3HepreTH"!eCKOH Harpy)l(eHHOCTH H CHH)l(eH IDI '-:IHCna CTyrreHeH OK. 

TeMa 5. CTyneHb ueHTpo6e>KHoro KOMnpeccopa (U6K). 
BonpOCbl: 

THITbI pa6o'-:IHX Konec, cpopMa nonaTOK, cTeneHb peaKTHBHOCTH cTyneH11 UBK; 

M3MeHeHHe rrapaMeTpOB pa6oqero Tena ITO ,n.nHHe rrpOTO'-:IHOH qacTH, T-S )UfarpaMMa 
npoQeCCOB C)Kanrn B 3n eMeHTax CTyrre Htt ; 

oco6eHHOCTH Tet.JeHH5I B Me)l(norraTO'-:IHbIX KaHaJiax pa6otrnx Konec UBK , polib cttn Koptton11ca, 
BHXpeBOH xapaKTep OTHOCHTenbHOro ,D.BH)l(eHlrn IlOTOKa; 

ycnOBHe ycTOH'lliBOCTH Tet.JeH HH B M e)l(JIOilaT O'-:IHOM KaHaJie, BJIH5IHHe BH3KOCTH cpe ,D.bI; 

O,D.HOMepHblH fa.30,D.HHaMH '-:leCKHH pac '-:leT KOMnpeccopa no cpe,n.HeH nHHHH TOKa; 

BbJ6op THila pa6ot.1ero KOneca, cpopMb] norraTOK H napaMeTpOB KOneca, OQeHKa IlOTepb, 
onpe.n.enemi:e napaMeTpOB noTOKa tt pa.3MepoB Koneca; 

6e3norraTO'-:IHbIH )Uf!p!pY30p, Ha.3Ha'-:leHHe, TpaeKTOpHH ,D.BH)l(eHH5I t.JaCTHQ, BnH5IHHe BH3KOCTH Ha 
napaMeTpbl IIOTOKa; 

nonaT01iHbIH ,D.Hcpcpy3op, Ha.3HaqeHHe, BbI6op THna H napaMeTpOB ,D.H<pcpy3opa, pac'-:leT ITOTepb H 
rrapaMeTpOB IIOTOKa. 

npoqrnJIHposaHHe sxo,D.Horo H BbIXO.D.Horo ycTpoif cTB UBK; 

IlOCTpOeHHe MepH,D.HOHaJibHOfO KOHTypa npOTO'-:IHOH '-:laCTH tt cpopMbl noIIaTOK pa6oqero 
Koneca; 

rrpoq>HJIHpoBaHHe 6e3norraTO'-:IHoro H nonaTO'-:IHoro ,n.11cpcpy3opa UBK; 
cnoco6b1 CHH)l(eHHH noTepb B JneMeHrnx UBK. 

TeMa 6. XapaKTepHCTHKH KOMIIpeccopoB, HeyCTOHl.JHBbJe pe>KHMb] pa60Tbl, cnoco6bI perynHpOBaHIDI. 
Borrpocbr: 

rro,n.o6He Te'-:leHHH B nonaTO'-:IHbIX seHQax KOMrrpeccopos, KpHTepHH 110,n.oforn, rrpHse,n.eHHbie 
napaMeTpb1; 

IIOH5ITHe xapaKTepHCTHKH KOMnpeccopa, 3KCnepHMeHTaJibHOe onpe.n.eneHHe , H306pa)l(eHJt:e 

xapaKTepHCTHKH B rrapaMeTpax no,n.o6u5I; 

xapaKTepHCTHKa CTyneHH, CpbIBHbie pe)l(HMbl pa60Tbl, OQeHKa Hat.JaJia Cpbrna; 

paccornacoBaHHe pa60Tbl CTyrreHeH OK Ha Hepac'-:leTHbIX pe>KHMax pa60Tbl, HeycTOH1iHBbJe 
pe)l(HMbl pa60Tbl KOMnpeccopa, Bpamruom;HHCH CpbIB H IlOMIIa)I(; 

3arrac ra.JO.D.HHaMH'-:leCKOH ycTOH1iHBOCTH OK , BnIDIHHe pa,n.HaJibHbIX H oceBbIX 3a.3opos ; 
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- cnoco6hI peryJIRpoBamrn oceBhIX 11 I..(eHTpo6e)KHbIX KOMnpeccopoB. 

TeMa 7. TeopH.SI conJIOBbTX H pa601lliX p emeTOK. 

BonpochI : 

11.ueaJibHOe TeqeHHe, COTIJIOBOH annapaT, pa6oqee KOJieco, HCTel.f.eHHe C IlOTep51MH; 

TIOTepH B KaHaJiax npOTO'IHOH qaCTH; 

K03qJqJ111..(HeHTbI CKOpOCTH H pacxo.ua; 

pacm11peH11e ra.3a B KOCOM cpe3e conJIOBOH pemeTKH, CBepx3BYKOBbie COTIJIOBbJe pemeTKH. 

TeMa 8. ITapaMeTpbl 11 II00CTpaHCTBeHH0e npoeKTH00BaHFre cwrreHH TV06HHhl. 
Bonpoch1: 

CTerreHb peaKTHBHOCTH, TpeYT0JlbHHKH CKOp0CTeil: .UJI51 CTyrreHH, pa6oTa cryneHH Ha 
OKPY)KHOCTH KOJieca, COCTaBlliIIOII(He noTepb; 

napaMeTpbI oceB0H H pa,uHaJibH0H CTyrreHH Typ611H; 
KIT,n: Ha 0Kpy)KH0CTH K0Jieca; 

onTHMaJibHhie napaMeTpbl aKTHBHOH H peaKTHBHOH CTyrreHH, noTe pH B oceBO M 3a.3Ope; 

napl..(HaJibHbie CTyne1rn, KJiaCCHqJHKal..(1151 KIT,n: Typ6HH; 

pa.3MepbI oceBOH CTyneHH; 

npocTpaHCTBeHHOe rrpoeKTHpOBaHHe npOTO'IHOH qacT H, 3aK OHbI npOqJI111HpOBaH1151 oceBOH 

Typ6HHbI no pa,u11ycy; 

npoeKT11posaH11e npo<p1111eil: 11 perueT0K; 

oco6eHHOCTH npoeKTHp0Bamrn CTyrreHH I..(eHTp0CTpeMHTeJibH0H Typ6HHhI: BbI6op CTeneHH 
peaKTHBH0CTH, TpeYT0JibHHKH CK0p0CTeti:, 0TITHMaJibHbie rrapaMeTpbI; 

npOqJHJIRpOBaHHe COTIJIOB0ro annapaTa 11 pa6oqero KOJieca I..(eHTp0CTpeMHTeJibHOH Typ6HHbl. 

TeMa 9. MHorocTyrreHl.f.aTbie oceBbie TVp6HHbI. 
BonpOCbI: 

Typ6HHbI co CTyneIDIMH CKOpOCTH, Typ6HHbl co CTyrreIDIMH .UaBJieHH51; 

K03qJqJHllHeHT B03BpaTa TenJIOThI, BhI6op 1lliCJia cTyneHeil: 11 pacnpe.ue11eH11e Ten11onepena.ua 
no CTyneH51M; 

BbI6op <popMbl rrpOTO'IHOH qaCTH; 

pa6oTa Typ6HHbI Ha pa.31IWIHbIX pa60l.f.HX TeJiax; 

Ha.3Haqeu11e 11 pacqeT 3aryp611HHoro .!lHqJqJY3opa; 

pact.J.eT 11a611p11HTHhIX yn110THeH11ti: 11 11x KOHCTPYKI.{1151; 

pacqeT oceBbTX yc111111tl: B Typforne; 
cnell11qJHKa pacqeTa napOBOH Typ6HHbl. 

TeMa 10. X apaKTepHCT11KH H pery1111poBaH11e ryp6m-1. 
Bonpocb1: 

KpHTepHH no.uo6H51, B03MO)l(Hbie pe)l(HMbI pa60TbI, napaMeTpbI CTyrreHH npH 113MeHeHHH 
pe»<HMa pa60ThI; 

3anac pa60TbI B O.UHOCTyneHl.f.aTOH Typ611He, K03qJqJ11lll1eHT np11cnoco6llileMOCTl1, 
nepepacn pe.ue11eH11e napaMeTpOB no cTyrreH51M MHorocTyrreHqarntl: Typ6HHhl; 

MOII(HOCTb 11 KIT,n:, cnoco6h1 peryJIRpOBaHH51. 

OcHoa11aa y'le611aa 11umepamypa. 
1. MHXaJibUeB B.E., MolliIKOB B.,n:. Teop115111 npoeKT11poBattHe ra.30BOH Typ6HHhI: Yqe6. noco611e no 

Kypcy «J1onaTOqHbie MaIIIHHl>l fa.30Typ611HHbIX H KOM611H11pOBaHHbIX ycTaHOBOK. f a.30Bbie 
Typ611HhI».-ll. 1: TeopH51 11 npoeKrnpoBattHe cTyneHH ra.3oBoti: Typ6HHhI / ITo.u pe.u. M .I1. 
Oc11nosa. - M.: l13.U-BO MfTY HM. H.3. EayMatta. 2006. -104 c. 

2. MHXaJihl..(eB B.E., MolliIKOB B.,n:. Teop1151 H npoeKT11poBaH11e ra.3oBoti: Typ611Hb1: Yqe6. nocofore no 
Kypcy «J1onaTO'!Hbie M8IIIl1Hbl fa.30Typ611HHbIX 11 KOM6HHHpOBaHHbIX ycTaHOBOK. f a.30Bbie 
Typ611Hbl».-q. 2: TeopH51 I1 npoeKT11pOBaHHe MHOfOCTyneHqarntl: fa.30BOH Typ611Hbl / ITo.u pe.u. 
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M.H. Ocm10Ba. -M.: l13)J.-BO MITY HM. H.3 . Ea)'MaHa. 2008. -116 c. 
3. Teopm1 H npoeKTHp0BaHHe ueHTpo6e)l(HblX K0MnpeccopoB ra3oTyp6HHHbIX )J.BMraTeJJeH : ~e6 . 

nocofoie : B 3 q_ / TpoHI.lKHH H . H ., T)'MameB P. 3. ; MfTY HM. H. 3. Ea)'MaHa. - M. : l13)J.-BO 
MrTY MM. H. 3. Ea)'Matta, 2010. lJ. 1 : OcttoBHbie ypasttemu, TeopIrn nonaTOlJHbIX MarnHH / 
pe,11.. Oc11nos M . H . - 2010. - 40 c. 

4. TeXHOJJOrH51 H3fOTOBJieHM51 rronaT0K K0Mnpeccopa fa30Typ6HHHbIX )J.BHraTerreH / IOpbeB B. JI., 
fp116attoBCKHH B. A., Crnporn<Htta C. B. - M.: MamMHOCTpoettHe, 2011. - 623 c. 

5. TeopH51 H pacqeT TpattcnopTHblX ra30Typ6HHHbIX )J.BHraTerreii : ~e6HHK )J.JUI BY30B / lJ)'MaKOB IO. 
A. - M. : <l>op)'M: Mttq>pa-M, 2012. - 447 c. 

6. CnpaBO'-IHO-HHq>OpMal.lMOHHbie pecypcbI CeTH Internet no ,11.aHH0H TeMaTHKe. 

,aono1mumeJ1,bUaa y'-le6Haa Jlumepamypa 
7. EeKHeB B.C., Kyq>TOB A.<l>., T)'Mames P.3. Pac1:1eT M npoeKTHpoBattHe uettTpo6e)I<HbIX 

K0MnpeccopoB fT)l MeTO)U{l-leCKHe YKa3aHH51. - M .: MfTY. 2002.-32 c. 
8. T)'MameB P.3. XapaKTepHCTHKa 0)J.H0CTYfieH'-:laTOro oceBoro K0Mnpeccopa: MeTO)J.H'-:leCKHe 

YKa3aHirn. M,: MrTY. 2002.-32 C. 
9. Typ6oMamHHbl H Mf,[(-rettepaTOpbI fa30Typ6HHHbIX 11 KOM6HHHposaHHbIX ycTaH0B0K / EeKHeB 

B.C ., MliXaJihl.leB B.E., llla6apoB A.E., .51ttcott P.A. M .: MamHHoCTpoettHe. 1983. -3 92 c. 
10. MoJI5IKOB B.,[(. MeTO)J.H'-:leCKHe YKa3aHIUl no BblB0JIHeHHIO Kypcosoro npoeKTa no )J.HCI.lHnJIHHe 

«JionaTOqHbie MalllliHhI. lJacTb 2». Kacpe,11.pa 3-3 MrTY HM. H.3. Ea)'MaHa. 2002. - 6 c. 
11. A6MaHI.l B.X .. TeopM51 aBHal.lH0HHbIX fa30BbIX Typ6HH. M.: M aIIIHHOCTpOeHHe, 1978. -167 C. 
12. HeqaeB IO.H ., <l>e,11.opoB P.M. ABHal.lHOHHbie ra3oTyp6HHHbie .z:{BHraTerrH. JionaTOlJHbie MamHHbl. 

M.: Mam11ttocTpoett11e. 1977. - 234 c. 
13. Xomn,eBHHKOB K.B., EMHH O.H., M11TpOXHH B.T. Teop1151 H pac1:1eT aBHal.liiOHHbIX rronaT0'-IHhIX 

MamHH. M.: MamHHOCTpoeHHe. 1986. - 432 c. 
14. ~erJUleB A. B. 11apOBbie Typ6HHbI. M.: 3tteprH51, 1976.-498 C. 
15. MaHyillHH 3.A., Cyposues 11.r. KoHCTpyttpOBaHHe 11 paC'-:leT Ha np0'IH0CTb Typ6oMaillHH 

ra3oTyp6HHHbIX H KOM6HHHpoBaHHbIX ycrnHOBOKI 110,11. pe,11.. H.H. Mrurnmrna. - M.: 
MaillHHOCTpoeHHe, 1990. - 400 C. 

16. KoHCTPYKI.lli51 H npoeKTHp0BaHMe aBHal.lH0HHbIX fa30Typ61iHHbIX )J.BHraTerreii: Y1:1e6HHK )J.JUI 
CTy)J.eHT0B BY30B no cneuli aJibH0CTH «ABHallH0HHbie )J.BliraTeJIH 11 :mepreT111:1ecKHe 
ycrnHOBKH»/C.A. BbIOHOB, IO .M. fyceB, A.B. Kapnos 11 ,11.p.; 110,11. o6Ill. pe,11.. ,[(.B. XpoHMHa. - M. : 
MaumHOCTpoeHHe, 1989. - 368 C. 

17. 10. B.E. M11xaJihl.leB, B.,[(. M oJUIKOB. 3KcnepliMeHTaJibHOe 11ccrre,11.0BaHHe ra30BOH Typ611ttb1: 
MeTo,11.11qecKoe PYK0B0)J.CTB0 K rra6opaTOpHbIM pa6ornM no Kypcy «Typ6HHbI». - M.: 
l13,11.aTeJ1bCTBO MITY HM. H.3.Ea)'Matta, 1987. -26 c. 

18. P)KaBHH IO.A. OceBble H ueHTpo6e)I<Hbie K0Mnpeccopbl )J.BHraTeJieH rrernTeJibHbIX annapaTOB. 
TeopM51, K0HCTPYKlllf5111 pac1:1eT: Y1:1e6HHK. - M.: l13)J.-BO MAM. 1995.-344 c. 

19. KaMncTH H. A 3po,11.11HaM11Ka K0Mnpeccopos: 11ep. c attrrr.- M.: M11p. 2000. - 688 c. 
20. C11pOTKHH .51.A. A3p0,11.MHaMH'-:leCKHH pac1:1eT rronaT0K oceBbIX Typ60MaIIIMH. - M.: 

MaurnHOCTpoettHe. 1992.- 448 C. 
21. Ka3aH)J.)KaH 11.K., THXOHOB H.,[(. TeopH:51 aBHal.lM0HHblX )J.BHraTerreii: TeopH51 rronaT0'-:!HbIX MaIIrnH: 

Yqe6HHK )J.JUI sy30B. M.: MarnHHOCTpoett11e. 1995.- 320 c. 
22. B.E . MHXaJibl.leB. 11poeKTHpOBaHHe 11 pac1:1eT npOTO'-IHOH qacTH MH0r0CTynett'-:laT0H fa30B0H 

Typ611HbI. M.: l13,11.aTem,cTBO MfTY liM. H.3.EayMatta , 1981. - 72 c. 
23. Tpaynerrb B. TenJIOBbie Typ6oMamHHbI (napOBbie fa30Bbie Typ6HHbl, KOMnpeccopbI): B 2 T. T. 1: 

TennoBOH 11 a3pO)J.HHaMMqecKHH pac1:1eT// 11ep. c tteM. 110,11. pe,11.. E.M. Tposi:ttoBcKoro. M . - JI.: 
roe. 3ttepreT111:1. l13,11.-Bo, 1961. 344 c. 

24. B.E. MHXaJibl.leB, B.,[(. MoJUIKOB. Pac1:1eT llHKrra ra3oryp611HHOH ycrnH0BKH: Y1:1e6ttoe noco6He / 
110,11. pe,11.. M.r. CypoBuesa M.: l13,11.. MfTY HM. H.3.Ea)'Matta, 2000.32 c. 

25. CTenaHOB r.IO. fH,11.pO)J.HHaMHKa pemeT0K Typ6oMalllHH. M. : f11<l>MJI, 1962. 512 C. 
26. JioKaii B.11., MaKcyTOBa M .K., CTpyttKHH B.A. fa3osb1e Typ611HbI ,11.sHraTerreu nernTenbHhIX 

annapaT0B. - M. : MamHHOCTpoeHMe, 1991. 511 C. 
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27. KonerreB C.3. Oxrra)l(JJ,aeMbie nonaTKH ra30BbIX Typ611H (Tenrronoii pact.JeT 11 npocjrnrr11p0Bam1e). 
M .: HayKa, 1983. 145 c. 

28. Beue)],HKTOB B.,ll fa30.n.11HaMHKa oxrra)l(JJ,aeMbIX rypforn . M.: MaurnHOCTpOeHHe, 1990. 240 c. 
29. 3apmIKHH A.E ., lllepcTIOK A.H. Pa.n.11arrbtto-oceBbie Typ6HHbI Marroii M0U(H0CTH. M.: MAillfl13, 

1963. 248 C. 
30. HHKHTHH IO.M., HecTepeHKO B.f., AcpattacbeB A.A. Pa3.n.aTOlffibIB MaTep11arr K yqe6uoMy 

noco6HIO «KOHCTPYKUllil H npoeKTHpoBaHHe Y3JI0B coe)],HHeHHH poTOp0B ryp6HH H K0MnpeccopoB 
aBHaQH0HHbIX )],BHraTerreii». M.: I13)].-BO MAM, 1989. 24 c. 

31. KyrnTerra.n.3e C.C., JieoHTbeB A.H. Tenrroo6MeH H Tpeu11e B Typ6yneHTHOM norpaHwrnoM crroe. 
M.: 3ueprllil, 1972. 344 c. 

32. MattyumH 3. A., MHXaJibQeB B. E., llepuo6poBKHH A. IT. Teopmr H npoeKTHpomurne 
ra3oTyp6HHHbIX 11 KOM6HHHpOBaHHblX ycTaH0B0K. M .: MaurnHOCTpoeHHe, 1977. 447 C. 

33. EJIHceeB IO.C. , Mattyuurn 3.A., M11xarrbQeB B.E., Oc11non M.M ., Cyponuen M.r. Teopm1 11 
npoeKTHp0BaHHe ra30Typ6HHHbIX H KOM6HHHpOBaHHbIX ycTaH0B0K: Yt:Je6HHK )],JUI BY30B. - M .: 
l13)].-BO MfTY HM. H.3 . EayMaHa, 2000. - 640 c. 

34. MattyllIHH 3.A., EapblllIHHKOBa 3.C. Typ6ocTpoeHHe. I1TOrH uayKH 11 TeXHHKH. T. 2. CHCTeMbl 
0XJia)l(JJ,eHmI Typ6HH BbIC0K0TeMrrepaTypHbIX )],BHraTeJieH. M.:BI1HM TI1, 1980. 280 C. 

35. A3p0)],HHaMHKa Typ6HH H K0MIIpeccopoB / no.n. pe.n.. Y. P. XayTOpHa. M .: MallIHHOCTpOeHHe, 1968. 
742c. 

36. EeKHeB B. C, ITaHKOB 0. M. , 5Ittcou P. A. f a30BruI )],HHaMHKa ra3oTyp6HHHbIX H 
KOM6HHHpOBaHHbIX ycTaH0B0K. M.: Man:rn:HOCTpOeHHe, 1973. 392 C. 

37. JioKOMOTHBHbie ra3oTyp6HHHbie ycTaHOBKHIB. B. YBapoB, B. C. EeKtteB, H. ,ll,. fpsi:3HOB H .n.p. M.: 
MarnrH3, 1962. 548 c. 

38. CTenauoB r.IO . f11.n.po.n.11uaMHt:JecKruI Teopm1 pelll eT0K. - B KH.: MexaHHKa B CCCP 3a 50 rreT, T. 
2. MexaHHKa )KH)],K0CTH H ra3a. M.: HaYKa, 1970, c. 103-152. 

39. YBapoB B.B. fa30Bbie Typ6HHbl 11 fa30Typ6HHHbie ycTaH0BKH. M .: BbICllIM llIK0Jia, 1970. 320 C. 
40. P)KaBHH IO.A. OceBbie 11 ueuTpo6e)KHbie K0MnpeccopbI )],BHraTerrei1 rreTaTeJibHbIX annapaToB. 

Teopmi:, K0HCTpyKIJHSI H pacqeT: Yt:Je6HHK. - M .: l13.n.-Bo MAM, 1995. 344 c. 
41. XonmeBHHKOB K.B. Teopttsi: tt pact:JeT aBHaQH0HHhIX rronaT0t:JJlbIX MaillHH. M.: MaurnHOCTpOeHHe, 

1970. 610 C. 
42. Ce.n.oB JI. l1. MeTO)],bI no.n.oforn H pa3MepttocTeii B MexaHttKe. M.: HayKa, 1967. 428 c. 
43. MHTpOXHH B.T. Bb16op napaMeTp0B H pact:JeT QeHTpOCTpeMHTeJibHOH Typ6HHbl Ha CTaQH0HapHbIX 

H nepeX0)],HbIX pe)KHMax. M.: MarnHHOCTpoeHHe, 1974. 226 C. 
44. OcHOBbl TeXH0JI0fHH np0H3B0)],CTBa fa30Typ6HHHbIX )],B11TaTeneii: Yt:Je6HHK )],JUI CTy)],eHT0B aBHaQ. 

crreu. BY30B /A.M. Cyrr11Ma, A. A. HocKOB, r.3 . Cepe6peHHHKOB. - M.: MallIHHOCTpoeu11e, 1996. -
480 C. 

45. KoMapOB O.B ., PeB3HH E.C. fa3oTyp6HHHbie )],BHraTeJIH cy.n.oBoro THIIa )],JUI 3HepreTH1-!eCKHX H 
ra3oTyp6HHHbIX ycTauoBoK. EKaTepHu6ypr: YITY-YITM, 2003. 58 c. 

,L(HCU:HIIJIHHA 7. KoucTpyKQHH u npoq11ocTL 3JieMeHT0B :mepreTnlfecKHx ycTaH0B0K 
(Kacl>eApa 33) 

TeMa 1. IleTarrH 11 V3JibI wp60Marn11u. 
Borrpocb1: 
- THil0Bbie K0HCTPYKTHBHbie 3JieMeHTbl fa30TypfornHbIX ycTaH0B0K, ycJI0Bllil JfX pa60Tbl H 

npe)],'bSIBJUieMbie K HHM Tpe6oBaullil; 
- npoeKTHp0BaHHe 6e3MOMeHTHbIX pa6oq}fx rronaT0K Typ6oMallIHH; 
- uanpsi:)KeHllil H nepeMell(eHHX B pa60qJfX nonaTKax, CHJibl H M0MeHTbI, .n.eHCTBYIOll(He ua HHX, 
npoeKTHpoBaHHe paBH0IIp0t:JHbIX rronaT0K; 
- H3rH6 rronaT0K, reoMeTpHt:JeCKHe xapaKTepHCTHKH nonepet:JHbIX cet:JeHHH rronaToK, oceBbie 
rrepeMell(eHHX T0pQeBbIX Ce'-IeHHH nonaT0K. 
- pac'-IeT Ha rrp0lffi0CTb XB0CT0BHK0B pa60YUX rronaT0K; 
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- pac'-1:eT .ll,HCK0B ryp60Mam1rn, 0CH0BH0e ypaBHeHHe pac'-1:eTa .ll,HCK0B, ypaBHeHHe paBH0BeCIUI 

3JieMeHTa .ll,HCKa , ypaBH eHHe C0BMeCTH0CTH .uect>opMaI.llfH; 

- rpaHHqHbie ycJI0BIDl Ha paCT0'-IKe H Ha rrepmpepHH .ll,HCKa; 

- pac'-1:eT ,L(HCKa II0CT0}IHH0H T0JIIII.HHbI, 3 3a,L(a'-IH pac'-leTa .ll,HCKa IIOCTO}IHHOH T0JIIII.HHbI; 

- MeT0.L(bl pac'-1:eTa .ll,HCK0B rrepeMeHHOH T0JIIII.HHbI; 

- pacqeT T0HK0CTeHHbIX 6apa6aHOB; 

- pac'-1:eT BaJI0B Ha CTaTH'-leCKYJO rrp0'fH0CTb; 

- pacqeT KoprrycoB KaK o6oJiotJeK BpameHH}l; 

- pac'-1:eT T0HK0CTeHHhIX o6oJioqeK (6aJIJIOHOB), Harpy)KeHHbIX BHYTpeHHHM ,uaBJieHHeM; 

- pactJeT cJrnaHI.1;eBbIX coe,n:1rneH1111. 

TeMa 2. llHHaMH'-leCKM rrpo'-IH0CTb JJieMeHT0B zyp6oMaUIHH. 

Borrpocb1: 

- KOJie6aHH}l pa60'-IHX JI0IIaT0K, rrpH'-IHHbI HX Bbl3bIBaJOIII.He; 

- orrpe,ueJiemie co6cTBeHHOH qacT0Tbl KOJie6aHHH JI0IIaTKH; 

- ypaBHeHHe KOJie6aHHH, MeT0}lbI 0TCTpOHKH co6cTBeHHOH qacT0TbI KOJie6aH HH JI0 IIaTKH OT qacT0Tbl 

B0 3MYIII.aJOIII.eH CHJlhI; 

- KpHTHqeCKM qacT0Ta BpameHH}l BaJia C 0.ll,HHM ]lHCK0M; 

- 0CH0BH0e ypaBHeHHe noca,n:KH .ll,HCKa Ha BaJI C HarnroM; 

- .L(H<pcpepeHI.(HaJibHOe ypaBHeHiie .UBH)[(eHH}l .ll,HCKa, BmrnHHe TpeHirn .L(HCKa 06 0Kpy)KaJOUJ.yro cpe.n:y , 

rro,n:aTJIHB0CTH onop, rnp0CK0IIH'-leCKHX M0MeHT0B Ha KpHTH' -IeCKYJO qa cT0Ty BpameHHH BaJia C 0,l{HHM 

,l{HCK0M; 

- orrpe,neneHHe co6CTBeHHbIX qaCT0T Kone6aHHH BaJia c HeCK0JlhKHMH .ll,HCKaMH; 

- 3HeprenrqecKHH MeTo,n: Pene}l .ll,Jl}l pacqern KpHTHqecKHX qacT0T 3JieMeHT0B K0HCTPYKUHH co 

CJI0)KH0H reoMeTpHeH, cl>opMyna .D:attKepnH. 

TeMa 3. CoBpeMeHHhie MeT0l{bI aHaJIH3a ynpyro-Ha IIp H)KeHH0ro C0CT0}IHH}l neTaJieH. 

Borrpocbl: 

- oco6eHHOCTH pactJeTa Ha rrp0'fH0CTb npH II0 BblllleH HbIX pa60'-IHX TeMrrepaTypax; 

- 0CH0Bbl pacqeTa ,neTaJieH 3He p reTH '-leCKHX MamHH Ha rromyqeCTh; 

- KpHBbie rromyqeCTH, rnrroTe3bl no.uofarn KpHBblX rromyqecTH, TeXHH'-leCKHe TeopHH nomyqeCTH; 

- pac'-1:eT T0JICT0CTeHH0ro UHJIHHD,pa Ha ycTaH0B HBlII YJOC}l nomyqeCTb. 

- oco6em-1ocTH HCII0Jlb30BaHIDI MeT0D,a K0Hel£HbIX 3JleMeHT0B .ll,Jl}l pactJeTa TepM0HanpH)KeHH0ro 

C0CT0}IHH}l ,ueTaJie11; 

- oco6eHHOCTH pacqeTa Ha rrp0'-IH0CTb 3JieMeH T0B K0HCTpYKJ.(HH H3 K0MII03HUH0HHbIX MaTepHaJI0B Ha 

rrpHM epe T0HK0CTeHHbIX CTep)KHeH. 
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,L(HCI(HIIJIHHA 8. Jlo nacTH bte r HAPOMam u Hbl (Kacl>eApa 310) 

TeMa 1. BBe,uettHe 

JionaCTHM fH.llPaBJIUqecKM MaIIIUHa (JifM) KaK 3JieMeHT TeXHH':leCKOH HJIH 3HepreTuqecKOH 

CHCTeMbl. y CTpOHCTBO Ji rM. OcHOBHbie :rneMeHTbI npOTOtffiOH qacTH JIOITaCTHOfO Hacoca " 

ru.upoTyp6HHbI: Bpam.a1omeec51 JIOilaCTH0e K0Jieco " Il0,llBO,ll51I.IIee " OTBO,ll51ID:ee )I(U,llKOCTb 
YCTP0HCTBa. OTJIHqff51 rH,llpaBJIH'f eCKHX HBJieHUH B pa6oqeM npou;ecce JirM OT 5IBJieHUH s 

rH,llpaBJIU'feCKHX Ma.IIIHHaX o6oeMHOfO Tuna. OCHOBHbie Il0Ka3aTeJIU JirM KaK 3JleMeHTa CHCTeMbl. 

O6JiaCTH npHMeHeHH51 nrM. nu-ana30H BapHaI.J;H.11 napaMeTp0B JifM . OCHOBHbie npeHMymecTBa 

H He,U0CTaTKH JirM . 3KOJ10rH1.JeCKHe acneKTbI npuMeHeHH51. OCHOBHOe ypasHeHue 6anattca 
y.uenhHOH Mexa Hu1.JecKoil: 3Hepmu noToKa )KH,llKOCTu B TexH111.JecKoil: cwcTeMe c nrM. llpHMep 

H3MeHeHH51 Hanopa noTOKa )KU,llK0CTH npu ero nepeMemeHHH B TeXHU'feCKHX CHCTeMaX C HaCOCOM, 

c ru.upoTyp6HHOH. 3ttepreTU1.JeCKHe, KaBHTaI.J.H0HHbie u .upyrue xapaKTepHCTHKH nrM KaK OTKJIHK 
3JleMeHTa CHCTeMbl Ha H3MeHeHHe ycJIOBHH pa60Tbl CHCTeMbl. MeTO,ll nonyqeHH.H xapaKTepHCTHK 

JifM . Heo6XO,llHMbie ycJIOBH.H noJiyqeHH51 xapaKTepHCTHK. KpuTepuu BbI6opa JifM .llJ151 ,llaHHOH 

TeXHHqecKOH CHCTeMbI " MeCTa ,llJI.H ee ycTaHOBKH B CHCTeMe. 
TeMa 2 . Y ,uen1>HM pa6orn nonacTHoro Koneca 

oaJiaHc MexaHH':leCKOH 3Hepruu B nrM (11onacTHOH ttacoc, ru.up0Typ611Ha) 11 ero rpacpuqecKoe 

H306p~em1e. y ,lleJlbHM pa6orn nonacTH0ro K0Jieca JirM. KITn JirM " ero cnarruomue 
(MeXaHU'feCKHH, 06beMHblli H rH,llpaBJIU'feCKHH KITn). runep6oJia B KOOpJJ:UHaTaX Hanop-no.z:i;aqa 

(H-Q) KaK reoMeTPH'feCKOe MeCTO pe)KUMHbIX TO'feK pa60TbI JirM, HMeIOmux O,llHHaKOByIO 

ru,llpaBJIU'feCKYIO MOW:H0CTb npu MaKCHMaJibH0M 3Ha1.Jemrn KITn (IlOJie xapaKTepHCTU'feCKHX 

ToqeK JifM). f1paKTU1.JeCKHH OnbIT BbI6opa npHHI.J;HITa ,lleHCTBH.H Hacoca H OilTHMH3aI.J.HH no KITn 
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cpopMbI npOTO'iHOH qacTH Bpamruomeroc.H JIOnaCTHOrO KOJieca O,Z:UIOCT)'IleI-IY:aToro JionaCTHOro 

Hacoca IIpH nOCT05IHHOH Y:aCTOTe BpameHHH pornpa, a TaIOKe Bbl6opa KOHCTP)'KUHH 061,eMHbIX 

HaCOCOB ITO Mepe )'MeHbIIIeHH5I ITO,llat.J:H H B03paCTaHH5I Harropa ITO YKa3aHHOH 3aKOHOMepHOCTH. 

J13MeHeHHe HaITopa noToK a npu ero ITepeMern;eHHH qepe3 ITpOTOY:H}'IO qacTb pa6oTruoll.(eH nrM Ha 

OITTHMaJibHOM H HeOITTHMaJibHOM pe:>KHMax. Cs513b y,neJibHOH pa60TbI Bpall.(aIOl..l.(eroc51 JIOITaCTHOro 

Koneca nrM c ee HanopoM. 

TeMa 3 Bparnruomeec.H norracTHoe Koneco KaK :rneMeHT pornpa nrM 

Bpamruomeec.H norracTHoe Koneco KaK 3JleMeHT pornpa nrM. YpaBtteH11e MOMeHTOB .llAA pornpa 

nrM KaK 3JleMeHTa Hacoca (CHCTeMbl). YpaBHeHHe 3Hnepa ,llJI5I nrM. KapTHHa rrepeMern;eHH5I 

)KH,llKOCTH ITO rrpOTOY:HOH 'iaCTH nfM B a6COJIJOTHOM H OTHOCHTeJlbHOM ,nBH)KeHHH. Y CJlOBIDI 

3cpcpeKTHBHOCTH ITpouecca ITpeo6pa30BaHIDI MexaHHY:eCKOH 3Hepnrn. B pa6oTruoll.(eM JIOIIaCTHOM 

KOJlece nrM . IlnaHbI ocpe,nHeI-IHblX CKOpOCTeH Ha rpaHHUax ITpOTO'iHOH 'iaCTH JlOITaCTHOro KOJleca. 

f eOMeTpuqecKHe pa3Mepbl H yrnbI , xapaKTepH3}'10I.IJ;He ITpOTOt.J:H}'IO qacTb KOJleca. Y CJ10BH5I, 

onpe,nemuol.IlHe nOTOK Ha BXO,lle B Me)I(JlOITaCTHbie KaHaJibl H Ha BbIXO,D:e 113 HHX. KpHTep1rn 

s1,16opa yrna aTaKH Ha sxo,ne B nonacTH}'IO peweTKY Koneca Hacoca Ha paccMaTPHBaeMoH 

noBepXI-IOCTH TOKa. runoTe3a O TIOJIHOH I-IarrpaBJieHHOCTH ITOTOKa JlOIIaCT5IMH H IlOITpaBKH Ha 

KOHe'iHOe l.fHCJlO nonacTeH Ha BblXO,lle H Ha BXO,lle pa6oqero KOJieca Hacoc a. Y paBHeHHe CB513H 

Me)K,[{y y,n:eJlbHOH pa6oTOH JlOITaCTHOro KOJleca H cpopMOH ero ITpOTOt.J:HOH qacTH (.llJI5I Hacoca ) . 

rpacpuqecKoe ITpe,llCTaBJieHHe xapaKTepHCTHKH y,n:eJibHOH pa60TbI KOJleca OT pacxo,na )KH,[{KOCTH 

qepe3 Hero HT=f(QK) . BnHHHHe yrna ycrnHOBK.H nonacTe H Ha BbIXo,ne 113 pa6oqero Koneca Hacoca 

Ha oqepTaI-IHe rpaqmKa HT =f(QK). BJIH5IHHe 3aKpyTKH ITOTOKa Ha BXO,lle B KOJleco Ha ero y,neJlbHYIO 

pa6oTy. 

TeMa 4 TeopH51 no)lo6H5I JlOIIaCTHbIX rH,llQOMaIIIHH 

OcHOBbI TeOpHH no,no6HH nonaCTHblX fH.llpOMfilIIH H KaK 3aKOH CB513H TeXHHl.feCKOH CHCTeMbI co 

BCTpoeHHOH B Hee nrM. <l>HJHqecKHe 5IBJ1eI-IH5I s pa6oTruoll.(eH nrM . Ilepexo,n OT xapaKTepHCTHKH 

y,nefilHOH pa60Tbl no naCTHoro KOJleca K HaIIOpHOH xapaKTepHCTHKe 1-1acoca. O6061..l.(eHHe o6rn;HX 

3aKOHOB fH,llpO,llHHaMH'ieCKOro no,no6IDI IIOTOKOB Ha nr M. y CJlOBIDI 0606rn;eHID1. Cne,llCTBH_51 

BbillOJ1HeHH5I ycJJOBHH no,no6H5I. <l>opMyJlbI no,no 6H5I ,llJI5I HaCOCOB 11 rn,npoTypforn. Ko3cp<pHUHeHT 

6bICTPOXO,llHOCTH nrM ns H K03q>q>HUHeHT Han opHOCTH nonaCTHblX HaCOCOB KaK KpHTepHH 

rro,no6ID1 no BbIXO,nHbIM ITapaMeTpaM n rM Ha pe)KHMe MaKCHMaJibHOro KIT.[(. KnaCCHq>HKauHH 

npoTOY:HOH l.faCTH nonacT I-IbIX HaCOCOB n o 3Hal.feHHIO ns (HJ1H K03cpq>HUHeHTa HarropHOCTH). 

3aBHCHMOCTb BH,lla 3HepreTH'ieCKHX x apaKTepHCTHK Hacoca OT ns. Oco6eHI-IOCTH BH,lla 

xapaKTepHCTHK nonaCTHOrO Hacoca (KPYTH3Ha, "3ana,naHHe
11 

HJlH 
11
HeCTa6HJibHOCTb11 H T.rr.). CB513b 

pe)KHMa rrycKa Hacoca C BH,llOM 3HepreTHY:eCKHX xapaKTepHCTHK. 

TeMa 5 Pa6orn Hacoca B Haco cHoH ycTaHOBKe 

HacocHM ycrn HOBKa (HY). Y cnoBHe ycTOH'iH BOH pa60T1>1 HY. MeTO.llbI H3MeHeHH51 pacxo.ua s 

HY H ou eHKa HX 3<p<peKTHBHOCTH (.upoccenHpOBaHHeM; H3MeHeHHeM qacTOTbl spameHH5I poTopa 

Hacoca; nepeny cKoM qacTH pacxo,n:a H3 HanopHoro naTpy6Ka B no,llBO.llHinHH; ITapanneJ11>HbIM H 

nocne,n:o BaTeJJbHbIM no ,n:KJIIOY:eHHeM pe3epBHbIX nH; nepenycKoM H3 HanopHoro naTpy6Ka B 

nO,llBO.ll5IInHH C peKynepauueH rn.upaBJlHl.feCKOH MOinHOCTH nepeTe'ieK BO BCTpoeHHOH 

rn.upoTyp6HH e ) . OrpaHWieHH5I np11MeHeHH5I MeTO,llOB. IlpH'-rHHb l n05IBJieHIDI IIOTepH YCTOH't.J:.HBOCTH 

pe)KHMa pa60TbI HY. IloMna)K , cnoco6bl ero ycTpaHeHH5I H oueHKa HX 3cpcpeKTHBHOCTH. 

TeMa 6 KaBHTaUH.H B nonacTHbIX rH,llpoMam1rnax) 

.51BneHHe KaBHTauHH. ConyTcTByiom11e 5IBJ1eHmI. Ilocne ,llCTBH5I KaBHTauHH. lJucno KaBHTauIDI 

KaK napaMe Tp no.uo6H5I KaBHTaUHOHHbIX 5IBJieHirn B KaHaJiax C no,n:o6HOH reoMeTpH'ieCKOH cpopMOH. 

Pa3BHTHe KaBHTauHOHHbIX 5IBJ1eHHH Ha O,llHHOt.J:HOM npoqnrne H Ha npocp1rne B JlOIIaCTHblX 

pemeTKax Hacoca H rn,n:poTyp6HHbI. 3aKOH no.uo6H51 H rrapaMeTpbI no.uo6H5I KaBHTaUHOHHblX 

5IBJ1eHHH. KaBHTaUHOHHblli 3anac Ha BXO,lle B npoTOt.J:H}'IO Y:aCTb nr - Hacoca. KnaccH<pHKaUM 

KaBHTaUHOHHbIX Te'ieHHH B HaCOCHOH nonacTHOH pemeTKe . KpHTHl.feCKHH ofoop npHMeH5IIOinHXC5I 

l.fHCen KaBHTaUHH. lJaCTHM KaBHTaUHOHHM xapaKTepHCTHKa nH . Kp11Tep1111 KpHTH'ieCKHX 

pe)KHMOB KaBHTaUHI-1 Hacoca . 

Mern.n: onbITHOro onpe ,n:eneHH.H KpHT11qecKHx pe)KHMOB KaBHTaUI-U:l (fOCT 6134 -87. Hacocbl 

,lU:[HaMHY:eCKHe. MeTO,llbI HCIIblTam1if ). B11,n HaIIOpHOH xapaKTepHCTHKH nH B 3aBHCHMOCTH OT 
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3HatJemrn KaBJnau1rnHHOfO 3arraca IIOTOKa Ha BXO,ne B Hacoc. Oco6eHHOCTb p a3B11TIDI KaBHTaUHJ-1 

rrp11 pa6oTe Hacoca Ha CMeCHX )KM,nKOCTe.H, HMeJOII.{HX pa3Hbie 3HatJeHH51 .D;aBJieHIDI 

HaCbllUeHHOro rrapa np11 .D;aHHOH TeMnepaType . KaBHTauHOHHbIB K03cp qrn u HeHT 6bICTpOXO.D;HOCTH 

c.c. Py,uHeBa KaK KpHTepHH rro.no6H51 JIOTiaCTHbIX HaCOCOB no ycJJOBH51M Bxo.na. Orr p e.ueneHHe 

OTITHMaJibHOro .D;HaMeTpa ropJIOBHHbl pa6oqero KOJieca JlH Ha BXOL(e H3 ycJIOBIDI HaHMeHbIIIHX 

rH,npaBJJH'leCKHX rroTepb B rrpoTotJHoH qacTH pa6oqero Koneca. Orrpe.nenett11e tteo6xo,D;HMoro 

3HatJeHIDI ,nmlMeTpa ropnoBHHh I pa6oqero Koneca Ha Bxo.ne H3 y cno m rn .uocT1,rn<eHID1 

HaH60JibIIleH BCaCbIBaJOIIleH cnoco6HOCTH Hacoca (MHHHMH3aUHeH KaBHTauHOHHOrO 3anaca Ha 

Bxo.ne B KOJieco ). I1pHMe p bl OTibITHbIX 3Ha'leHHH K03<:pq>HUHeHTa KaBHTaUHH .D;J151 BXO.D;HbIX 

KpOMOK nonacTeH, BblllOJIHeHHbIX no pa3JIH"fHOH TeXHOJIOrHH. OueHKa Heo6XOL(HMbIX 3HatJeHHH 

K03qJ q>HUHeHTa n pH Be,neHHOro L(HaMeTpa .D;J151 MHHHMH3aUHH KaBHTaUHOHHOro 3anaca IlOTOKa Ha 

Bxo.ne B Koneco. OrpattW:IeHH51 Ha pocT Do . OcHOBHb i e rroJJO)Kemrn pacqern BcacbIBaJOlll.eH 

crroco6HO CTH norraCTHbIX HaCOCOB yqeTOM KOHe'lHOM TOJIIIlHHbI BXO.D;HbIX Kp OMOK norracTeH Ha 

Bxo.ne, tJHcna norracTeH H T.n. MeTO.UhI ynyqmemrn Bcacbma10II1ei1: crroco6tto cTH JlH . 

TeMa 7 Orno,IlHrn;He H no,llBOJlfilUHe yCTpotl:crna JlfM 

Ha3HaqeHHe H pa6oTa OTBOL(51Illero YCTpOHCTBa Jl f M. IlpHM eH51eM bie cpopMbl OTBOL(OB. 

Mo.nem, KHHeMaTHKH noTOKa Ha BXO,ne B OTBO.D;51lll.ee ycTpOH CTBO. Orr THMaJibHM cpop Ma 

rrpOTO'IHOH qacTH OTBO,na JlfM no pa3JIHT.JHbIM KpHTepIDIM. <l>H3HtJeCKM MO,neJib II OTOKa B KfillaJiax 

OTBO.D;OB B 3aBHCHMOCTH OT pe)KMMa p a60Tbl Haco ca H OT BH.D;a xap aK TepHCTHKH y,ueJibHOH pa60Tbl 

Koneca . ITponycKHM crroco6HOCTb OTBO,D;a Acrr. Jlyq OTBO,na KaK reoMeTpH'leCKOe MeCTO 

pe)KHMOB pa60Tbl nonacTHOro KOJieca, o6ecnetJHBaJ0lll.11X MHH HMaJibHb ie IlOTepH Ha CMerneHHe 

TIOTOKOB ITO KaHany orno.na H H3 pa6oqero KOJieca. BJIH51HHe rrpon ycKHOH cnoco6 HOCTH OTBO,na Ha 

BHL( HanopHOH xapaKT epHCTHKH Hacoca C O.D;HHM H TeM )Ke pa6o 'lH M KOJieCOM . PactJeT 60KOBOro 

cnH p aJibHOfO OTBOL(a Hacoca c TIOMOlll.blO I13BM . 

HanpaBJ151lOIIlHe anrrapaThI, HX BH.D;bl H MeTo,n HX pa ctJeTa . MeporrpHSITHSI no CHmKeHHIO rnyMa H 

BH6pauHH JlH (B COOTBeTCTBHH c fOCT 12. 1.003-86). O cHOBHbie Tp e6oBamrn K none p XHOCT.sIM 

npoTO"fHOH qaCTH OTBO,D;a. 

Ha3Ha"feHHe H pa6oTa TIO.UBO,na JlfM. I1 pHMeH 51eMbie cpopMbl TIO.D;BO.D;OB. OOKOBOH CIIHpaJibHbIB 

IIO.D;BO.D; Hacoca H rn.np0Typfo rn 1,1. BrrH SIHHe npo n yCKHOH cnoco6HOCTH 6oKOBOfO CIIHpaJibHOfO 

IIO,nBO,na Hacoca Ha ero Hanop HYJO x apaK TepHCTH KY 11 BCaCbIBaJOlll.YlO cnoco6HOCTb. On p e.neneHHe 

rpaHHU 3<:pcpeKTHBHOfO HCTIOJlb3 0 BaHH.51 CTeneHH 3aKpyTKH noTOKa Ha BXOL(e Hacoc a L(J151 H.3MeHeHIDI 

pe)KHMa pa60Tbl HaCOCHOH y cTa HOB KH . 

TeMa 8 I1oTe p H. MOrn;HOCTH B no naC THbIX rHJl0OMaIIIHHax 

MeTOL(b l pacqern IlO Te p b M OillHOCTH B orropax pornpa JlfM. PactJeT rroTe p b MOlll.HOCTH B 

yrrnoTHeHH51X BaJia Jlf M. ,lJ;HCKOBbi e IIOTep11 MOlll.HOCTH - BHYTpeHHHe MexaHHlJeCKHe IlOTep11 . 

Tpemi:e Bpa m aio mer ocsr .D;HCKa O )KH,D;KOCTb B HeorpaHH.'leHHOM H orpaHH'leHHOM npoCTpaHCTBe. 

<l>H3Hqec KM M O,neJJb TelJeHIDI )KM,D;KOCTH B na3yxax Me)K.UY .UHCKaMH pa6ot.Jero KOJieca H CTeHKaMH 

KOp nyc a JlfM. Mo MeHT Ha Bany BpaII1aJOII1eroc51 B )KH.,D;KOCTH .D;HCKa. B3aHMo,ne.HCTBHe TelJeHIDI B 

naJyx ax C Te lJeHHe M )KHL(KOCTH B CIIHpaJibHOM 6oKOBOM OTBO,ne Hacoca. AHanH3 BJUUJHH51 Ha 

MOlll.HO CTb .D;HCKOBOro TpeHHSI (K03cpq>HUHeHT TpeHIDI L(HCKa) BeJIHT.JHHbl 3a30p0B Me)K.uy KOJieCOM H 

KOpnycoM Ha co ca, rnepoxoBaTOCTH IlOBepXHOCTeH .D;HCKa H CTeHOK, CTPYKTYPbI IlOTOKa B rra3yxax 

('IHCJia Re) 11 .np. OTHOCHTeJibHM BeJIHlJHHa MOIIlHOCTH L(HCKOBOro Tpemrn B Hacocax pa3JIH"fHOH 

6bICTpOXO.D;HOCTH. 

ITepeTetJKH H YTe"fKH B JlfM H. 06beMHbie IlOTepH MOIIlHOCTH . MaTeManP-IeCKM MO,lJ.eJJb 

paBHOBeCH51 51,npa IlOTOKa B naJyxe Me)KL(y L(HCKOM KOJieca H. KoprrycoM JlfM. AHanH3 B03MO)KHblX 

3aKOHOB pacrrpe.neneHIDI .D;aBJieHIDI B IlOTOKe no pa,nHycy Ha OTITHMaJibHbIX pe)KMMax pa60TbI 

Hacoca. <l>H3HtJeCKM Mo,neJlb noToKa B rraJyxax Hacoca Ha pe)KMMax He,norpy3KH 11 rre p erpy3KH. 

YpaBHeHHe pacxo.na rrepeTeqeK qepe3 IIIeJieBbie ynnoTHeHH51 pa6o"fHX Konec 11 qepe3 

Me)KCTyneHHbJe IIIeJieBbie yrrnOTHemrn. OueHKa OTHOCH.TeJJhHOH BeJIH'IHHh l rrepeTetJKH B Hacocax 

pa3JJH'IHOH 6b ICTpOXO.D;HOCTH. BJIH.51HHe nepeTe"fKH qepe3 meneBoe yrrJIOTHeHHe Korreca Ha ero 

y,neJibHYlO pa6oTy, Ha 3q>cpeKTHBHOCTh pa60Tbl Hacoca H Ha BCaChIBa!OIIIYJO crroco6HOCTb Hacoca. 

O61,eMHblli KIT)]; Hacoca 11 IlYTH ero ITOBhIIIIeHIDI. O6oeMHblli KIT,n MHOroCTyneHtJaTOro Hacoca. 
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3KOJIOf H'I eCKHe acneKTb l rrpo6rreMhI yrrrroTHemrn: BM0B JirM . YTe'-IKH 11 KJiaCCbl repMeTHqH0CTH 

JifM. 

fH,ll,paBJI Hqe c KHe Il0Te p H M0II(HOCTH B JirM. OcHOBHbie IlO)],XO)],bl K ou;eHKe IlOTepb Ha TPem:1e 

H B MeCTHbIX corrpOTHBJieHH.srx B rrpOTO'l.HOH 1-laCTH JirM. 3KcrrepH:MeHTMbHbie MeT0)],bl ou;eH0K 

MOI.l.{HOCTH fH ,ll,paBJIHtfeCKHX IlOTepb B JirM. f pa qrnqecKoe rrpe ,ll,CTaBJieHHe rrpe)],eJI0B H3MeHemrn 

H 3aBHCHMOCTH rn,ll,paBJIHqecKoro KIT)]; o.rmocT y rreHtiaTbIX n onacTHhIX HacocoB OT ns. BnmrnHe 

pa3MepoB JirM H CBOHCTB npoTeKaIOII(eH qepe3 Hee )KH)],KOCTH Ha xapaKTepHCTHKH JlfM. 

OTKJIOHeHHe OT rro,ll,o6illl npH rrepectieTe JirM Ha ,ll,pyrne p a3Me p bI H rrpH ne p exo)],e Ha ,ll,pyrne 

)KH,UKOCTH (MaC III Ta6Hblli 3<p<peKT). 

TeMa 9 PartHaJibHbie 11 oceBb i e CHJibl B norraCTHbTX fH,llPOMaillHHax 

ITpHqttHbl B03HHKH0BeHH5£ pa,UHaJibHbIX CHJI Ha pOTOp e JlfM (rn ,ll,po.mrnaMH'IeCKHe H 

MexaHHqeCK He) . Pe3yJihTHp)'IOmHe pa,uHMbHbIX CHJI, ,ueHCTB)'IOI.l.{HX Ha orropbl poTOpa. I1pHMepbl 

3aBHCHM0CTH pa,uHanbHbIX CHJI fH,UpO,uHHaMHtI:eCKOro rrpOHCXO)KJ];eHH.SI OT pe)KHMa pa60TbI Hacoca . 

MeTO,Ubl CHH)KeHH5£ rn,ll,pO.UHHaMHqecKHX H MeXaHHtfeCKHX pa,uHaJibHbIX CHJI B JIH (y cTaHOBKOH 

HarrpaBIDUOII(HX arrrrapaTOB Me)I( }zy KOJieCOM H BX0 )],OM B 0TBO ,D;, rrpHM eH eHHeM ,n;Byx- H 

MHOr03aBHTKOBbIX CilHpaJihHbIX c6opHHKOB, opramnau;11ei1 Bbip aBHHBaHH.SI pacnpe,neneHilll 

.UaBJieHilll no BbIXO.UHOMY ,uHaMeTpy KOJieca ITYTeM BapHau;m1 pa3Me po B na3yx H T .II . ITosrnneHHe 

rH,npo,nHHaMHtI:eCKHX pa,uHMbHbIX CHJI B MHOfOCT y neHtiaT bIX Hacoca x H3- 3a 3KCD;eHTpHCH TeTa 

TTOBep XHOCTeH, o6pa3)'IOil..(HX rneneBbie YIIJIOTHeHHJI KOJieC H Me)KJ];y CTyneH.SIMH . 

TeMa 10 CTaH,lla PTH3aI{H.SI B HaCOCOCTp OeHHH 

CTaH,napTbl rrapaMeTPHtfeCKHX p.SI,D;OB JIH H rn.upoTyp6H H p a31IH'l.H0f0 THIIa H npHHU:Hilbl HX 

IIOCTpoeHH.SI. KpHTepHH KatfeCTBa HaCOCHOfO o6opy,uoBaHH51 . 

Ilepe'-leHb s onpoc os: 
1. ITepexo,n OT xapaKTepHCTHKH y,nem,HO H p a6 0 Tb l pa6oqero KOJieca H T K HanopHOH 

xapaK TepHCTHKe Hacoca 

2. lfao6pa3HTb H3MeHeHHe HOpManbHO H xapaKT epHC THKH nonacTHOfO Hacoca npH ysen11qeHHH 

B.SI3KOCTH nepeKaq11BaeMOH )I(H,D;K0 CTH H o6'h 51CHHTb rro nyqeHHblH rpacpHK 

3. fHnoTe3a 6ecKottetJ.Horo 1I11cna nona cT eii. Bh mecTH nonpasKy Ha KOHeqffoe qffCJIO nonacTeii 

4. BbIBeCTH ypaBHeHHe 3 ii:n epa ,UJUI. JIOila CTHbIX rn,npOMaillHH 

5. Onpe.ueneHHe OilTHMaJi bH Oro .UHaMeT p a ropJIOBHHbl pa6oqero KOJieca JIOilaCTHOfO Hacoca Ha 

BXO,Ue H3 ycJIOBHJI HaHMeHbUIHX rn .upaBJI Ht{eCKHX noTepb B rrpoToqHoH qacn1 KOJieca H no KpHTepmo 

MHHHMMbHOCTH KaBHTaD;H OHHOfO 3arraca Ha BXO,Ue B Hacoc. 

6. BbIBeCTH K0 3q_)q_)HD;HeHT 6b 1cTp OXO,UHOCTH JIOilaCTHOro Hacoca KaK KpHTepHH no.uo6H51 Hacoca 

no BhIXO.[{H hIM nap aMe TP aM Ha pe)KHM e MaKCHMaJihHOro KIT):(. 

7. Bb IBeCTH cpop Myny np onyCKHOH cnoco6HOCTH pac1:1eTHOfO ce1:1eHill1 6oKOBOfO CIIHpallbHOfO 

OTBo,na - A cn. 

8. KJiac CHq_)HKaD;illl npOTO'l.HbIX qacTeH JI0ilaCTHbIX HaCOCOB no 3Hat.JeHH.SIM K0 3q_)q_)HD;HeHTa 

6bICTpoxo,nHOCT H . 3aBHCHMOCTb BH,na napaMeTp111:1eCKHX xapaKTepHCTHK H KIT):( OT ns Hacoca 

9. Pa6oTa O,UHHO':IHOfO Hacoca B HY co CJIO)l(HbIM Tpy6onposo ,noM . fpacpoaHMHTHLieCKOe HJIH 

aHaJIHTH'IeCKOe OIIHCaHH e . 

10. ITepexo.u OT t:IaCTHbIX KaBHTaD;HOHHbIX xapaKTepHCTHK JIOIIaCTHOfO Hacoca K o6rnei1 

KaBHTalJ;HOHHOH xapaKTepHCTHKe. 

11. BmrnHHe yrna ycTaHOBKH n onacTeH Ha BbIXO ,Ue Ha xapaK TepHCTHKY y,ueJibHOH pa60Tbl 

JIOIIaCTHOfO KOJieca u;eHTpo6e)KHOfO Hacoca (H 306p a3HTb rpacp11qecKH ) 

12. Onpe ,nenem1e noTepb ,D;HCKOBOfO TpeHIDJ B JIOIIaCTHO H rn ,npOMaIIII1He. <I>opMy n a ,nJUI 

onpe,neneHilll noTepb , q_)aKTOpbI, BJIHfilOI.l.{He Ha BeJIH'IHHY IlOTepb . 

13. BJIH.SIHHe 3aKpYTKH Il0TOK a Ha BXO,ne (U:HPKYJUIUHH CKOpOCTH) Ha y,neJibH)'JO pa6oTy KOJieca 

nonacTHoro Hacoca HT 
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14. O6oeMHbie IlOTepH B JIOilaCTHbIX Hacocax. MeTO.[l.bl HX )'MeHbIIJeHH51 

15. OceBbie CHJibI, .n;eikTByrom.11e Ha pornp nonacrnoro ttacoca. 

16. MeTO.llbl pa.3rpy3Kl1 oceBbIX CHJI, ,n:eHCTByIOll.J.HX Ha poTOp ueHTpo6e)l(HOfO Hacoca 

17. MeTO,ll npocpmrnpOBaHH51 nonaCTefi pa6011ero KOJieca C IlOMOll.J.bIO KOHq)OpMHOro 

OT06pa)KeHH51 IlOBepXHOCTei':i: TOKa Ha u11mrn.n:pe 

18. KaBHTaUHOHHblli 3anac IlOTOKa Ha BXO,n:e B rn,n:pOMaIIJHHY, Bbipa)KeHHbIH qepe3 CKOpOCTH Ha 

BXO,lle B KOJieco H qepe3 napaMeTpbl IlOTOKa Ha BXO,n:e B Hacoc. 

19. 113JIO)KHTb MeTO.n;HKY npoBe.n;emrn 6anaHCOBbIX HCilbITaHHH ueHTpo6e)KHOro Hacoca 

20. fpacp11qecK11 IlOKa.3aTb nocne.n;oBaTeJibHOCTb IlOCTpOeHM51 Il0Jl51 xapaKTepHCTHK JIOilaCTHOro 

Hacoca 

21. TiepetJHCJIHTb npH11HHbI Il051BJieHIDI pa,n;HaJibHbIX CHJI Ha poTope Hacoca, I10Ka.3aTb MexaHH3M 

Il051BJieHH51 rn:,n:pO.D,HHaMH'leCKOH pa.n;HaJibHOH CHJibI 

22. On11caTb MeTO,[J,bl pa.3rpy3KH pa.n;HaJibHbIX CIU] Ha pornpe ueHTpo6e)KHOfO Hacoca 

23. TiocTpOHTb xapaKTepHCTHKY npocrnro Tpy6onpoBo.na, 3an11caTb cpopMyny noTpe6ttoro Hanopa 

H onpe.neJIHTh pa6o'lliii: pe)KHM Hacoca B ycrnHOBKe 

24. 113o6pa.3HTb CXeMY CTeH,n;a )];Jl51 HOpMaJibHbIX H KaBHTaUHOHHblX HCilbITaHHM ueHTpo6e)KHOrO 

Hacoca 

25 . TiepetJHCJIHTb H H306pa.3HTb MeTO,[J,bI yny"'IllleHH51 BCaCb1BaIOm.e11 cnoco6HOCTH ueHTpo6e)l(HbIX 

HaCOCOB 

26. BH)J, qacTOH KaBHTaUHOHHOH xapaKTepHCTHKH H KpHTH'leCKHe 3HatJeHIUI KaBHTauHOHHOro 

3arraca nonacTHoro Hacoca 

27. l13o6pa.3HTe IlJiaHbl CKOpOCTeH Ha BXO)J,e H BbIXO.n;e pa6oqero KOJieca u,eHTpo6e)l<H0f0 Hacoc H 

I1051CHHTe C HX IIOMOll.J.blO, KaK Harrop pa6oqero KOJieca OilHCbIBaeTC51 11epe3 ypaBHeHHe 311nepa .llJI51 

nonaCTHbIX rn.n;poMaIIJHH 

28. 113o6pa.3HTe OTBO.wu.u;ee ycTpOHCTBO norraCTHOro Hacoca THna «HarrpaBJI51lOll.J.HM arrnapaT» 

(HA). OrrHIIIHTe :rneMeHTbl npOTO'IHOH 11aCTH HA H HX Ha.3HatJeHHe. TIOKa.3aTb H3MeHeHHe Harropa 

IlOTOKa H MOMeHTa CKOpocn1 B npOTO'IHOH t.JaCTH HA. 

29. l13o6pa.3HTb 60KOBOH rronycm1paJibHblH ITO)J,BO)J, )J,Jl51 pa60'-IHX KOJiec .D,ByxCTOpOHHero 

Bxo.n:a H )J,Jl51 CTyrreHH MHOroCTyrreHtJaTOro Hacoca, H Il051CHHTb ero cpyttKI.l,HH (npOHJIJIIOCTpHpOBaTb 

ITJiaHaMH CKOpOCTeH Ha BXO,n:e) 

30. .51BJieHHe KaBHTaUHH. COITYTCTByIOll.J.He 51BJieHM51. Tiocne.n;CTBIDI KaBHTaUHH B norraCTHbIX 

Hacocax. lfucn o KaBHTaum1 KaK napaMeTp Il0)],06IDI KaBHTauHOHHbIX 51BJieHHH B Kattanax C 

no.no6HOM reoMeTpH'-IeCKOH cpopMOH. 

31. HarrHIIJHTe cpopMyny JJ:AA Kas1uau11ottttoro 3arraca nonacTHOro Hacoca 

32. HarrHIIJHTe ypaBHeHHe 3ii:nepa )];Jl51 JIOITaCTHbIX rn.n:poMaIIJHH (JJ:JI5I Hacoca 11 rn.n;poTyp6HHbl) 

33. IlocTpOHTe HOpMaJibHYIO xapaKTepHCTHKY ueHTpo6e)KHOro Hacoca 

34. O6ocHyii:Te, rro11eMy rrpH peryn11posaH11e no)J,at.JH nonacTHoro Hacoca .n;poccen11poBattHeM 

.n:pocceJI.b ycrnHaBJIHBaIOT B HanopHOM Tpy6onpOBO)J,e, a He BO BCaCbIBamm.eM? 

35. HarrHIIIHTe TpH cpopMyJibI no.no6H51 nonacTHbIX rn.npoMaunrn 

36. HarrHIIIHTe cpopMyny .n;AA onpe.nenemrn KTIJJ: norracTHoro Hacoca 

37. HarrHIIIHTe cpopMyny )J,Jl51 K03q)(pHUHeHTa 6b1cTpOXO.llHOCTH nonacTHOro Hacoca 

38. CcpopMynHpyii:Te Ha.3HatJeHHe OTB0)],51ll.J.HX ycTpOHCTB nonaCTHbIX HaCOCOB 

39. TiocTpOii:Te rrnaHbl CKOpOCTeH Ha BXO.D,e B KOJieco JIOilaCTHOro Hacoca (JJ:JI5I cnyqaeB HaJIH'IH51 H 

OTCYTCTBH51 MOMeHTa CKOpOCTH Ha BXO)J,e B KOJieco) 

40. IloCTpoii:Te rrnaH cKopocTeii: Ha BbIXo,n:e H3 pa6ot.Jero Konec ueHTpo6e)KHOro ttacoca (.n:AA 

KOHetJHoro H 6ecKoHetJHoro tJHCJia nonacTeii:) 
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41. C<popMyn11pytiTe cpyHKUHH 110)],B0,umiu,JX ycTpOHCTB ueHTpo6e)l(HOf0 uacoca H nepe'lliCJIHTe 

BH)],hl 3THX ycTpOHCTB 

42. lfao6pa :rnTb cxeMy npoTO'lliblX qacTeH t.faCTH KOHCOJibHOro 11 MHOroczyneHtiaTOro U:EH 11 

rrepetIHCJlHTb cpyHKUHH HX 3JieMeHTOB 

43. J1.306pa.3HTe rrpHMeH.si:eMbie cpopMbl pact.feTHblX cetieHHH CI1HparrbHblX OTB0)],0B H 110KruKHTe, 

t.fTO TaKoe TaHremi;HarrbHbIH OTBO,n H OTBo,n no ISO 

44. Earrattc MexaHHtiecKoif 3HeprnH B norracTHOH rnnpoMaurmre H ero rpacpHqecKoe 

H306pIDKeHHe. CocTaBmnom11e KIT,l( Hacoca 

45. ITepe'-1:HCRHTe rrpH3HaKH pa60Thl norraCTHOro Hacoca Ha pe)KHMe KaBHTaIJ;HH. 

46. qTO TaKOe MaCrnTa6Hblli 3cpcpeKT B ueHTpo6e)l(HblX Hacocax ? 

47. J1.306pa.3HTe 3TaI1bl pa.3BHTH.sI KaBHTaIJ;HOHHbIX .sIBJieHHH Ha rrpocpirne norraCTH uacoca 

48. ITepe•rnCJIHTe BH)],bl ynrrOTHemtii, npHMeH.sieMhIX B rronaCTHbIX Hacocax 

49. J1.306pa.3HTe KOHCTPYKTHBHYJO cxeMy repMernquoro uacoca C MarHHTHOH Myq>TOH 

50. qTO TaKOe rrapaMeTpHqeCKHH p.si:.n rrorraCTHblX HaCOCOB? l13o6pa.3HTe ero B BH)],e none» 

xapaK TepHCTHK. 

Oc110011aa llumepamypa 
1. A.A. AHKY)],HHOB. PacqeT 11 npoeKTHpOBaHHe rrpeJJ,BKJIIOtieHHOH oceBHXpeBOH cryrreHH 

ueHTpo6e)KHOro Hacoca. Yqe6uoe rrocoforn.-M. MfTY, 2005 r. 

2. TerrrroTeXHHKa: yqe6HHK .nrr.si: BY30B / AneKcaH,npoB A. A., ApxapoB A. M. , ApxapoB 11.. A. [11 

np.] ; o6m. pen. ApxapoB A. M., Acpattac1,eB B. H. - 3-e H3JJ.., nepepa6. H non. - M. : lfa,n-Bo MfTY 

HM. H. 3. BayMaHa , 2011. -791 c. 

3. f11npaBJIHKa, rn.npoMaillHHbI 11 rn,nporrpHBOJJ.hI : yqe6HHK JJ,JI.sI BTY30B / naillTa T. M. , Py,nHeB C. 

C., HeKpacoB E. E. [11 ,np.]. - 3-e H3)],., cTep. - M.: An1,.si:uc, 2009 . - 422 c .. 

4. c.rr. Cy660THH. r epMeTHtIHbie uaCOCbl C MarHHTHOH Mycprnii: TeOpH.sI, rrpoeKTHpOBaHHe, 

C03)],aHHe, OTpa60TKa. MliHCK. CoBpeMeHHbie 3HaHH.sI, 2008 r. 

5. MoprYHOB K. IT. fH,upaBJIHKa, rn.npaBrrHqecKHe Manmu1,1, rn.nporrpHBOJJ.: yqe6HHK. - CIT6. : 

CaHKT-fieTep6ypr. roe. yu-T BO)],HbIX KOMMYHHKaUHH, 2009. - 545 C. 

6. YXHH E. B. fH,npaBJIHt.feCKHe MaillHHhI. Hacoc1,1, BeHTHJl.sITOpbl, KOMrrpeccop1,1 H rn,nponpHBO)],: 

yqe6. IToco611e. - M. : <l>opYM : 11.ucppa-M, 2011. - 319 c. 

7. Ko 3JIOB C.H., ITerpoB A.H. Pact.JeT H rrpoeKTHpOBaHHe OTBO)],,SIID:HX ycTpOHCTB ueHTpo6e)l(HbIX 

uacocoB. Yqe6uoe rroco611e. qacr1, 1. M.: MrTY. - 2004. - 40 c. 

8. Ko 3noB C.H., ITerpoB A.H. Pact.JeT 11 rrpoeKrnpoBaHHe orno.nHID:HX ycrpoiicrn ue1-1Tpo6e)KHbIX 

uacocoB. Yt.fe61-1oe rroco611e. qacr1, 2 . M.: MfTY . - 2006. - 33 c. 

9. K03JIOB C.H., fieTpOB A.H. Pact.JeT paJJ,HaJibHhlX H oceBbIX CHJI B ueurpo6e)l(HblX Hacocax. 

Me r o,nHt.JecKHe )'Ka.3aHJrn. M.: MfTY. -2008 . - 33 c. 

10. MenameHKO B.11.. B116poaKyCTHt.feCKHe KaBHTaIJ;HOHHbie HCI1bITaHH5I rrorraCTHOrO Hacoca. 

MeTOJJ.Ht.JeCKHe yKa.3aHllil . M .: MfTY. - 2008 r. - 12 c. 

11. CrrpaBOt.fHO-HHcpopMaIJ;HOHHbie pecypc1,1 ceni Intern et 110 )],aHHOH TeMaTHKe. 

J(ono!l11ume.nbHtlR y11e6mm !lumepamypa 
12. Hacoc1,1 JJ.HHaMHt.JecKHe. MeTo,n1,111cn1,1TaHHH. fOCT 6134-2007. 
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,lUICD;HIIJIHHA 3. 06beMHbie ru~poMamHHbI (Kacj>e~pa 310) 

TeMa 1 Baenem1e. r11npoMaIIDfHbl - HaC0Cbl 11 rnnp0,llBHraTeJIH. 

OcttOBHbie noHHTHjJ H noKa:JaT em1 KaqecTBa. Onpe.ueneH11e H npttHQHIT .ueucTB.lrn o6beMHhIX 

r11.upoMamHH, HX KJiaccmpHKaJ.J;HH, KJianaHHM H 30JI0THHK0BM CHCTeMbl pacnpe.ueneHHH )IU-1,UK0CT11, 

npHMepbI KOHCTPYKllHH. O6JiaCTH npHMeHeHHH 061,eMHbIX rn.upoMamHH. 

TeMa 2 Pa6oTa 061,eMHOH rn:p;pOMaIIJHHbl B rnp;p0CHCTeMe . 

EarraHC pacxo.uoa 11 3HeprnH .UJIH rH,llp0CHCTeMbI , BKJIIO'-laJOIIleH fH,llp0MallJHHbI, npH 

ycTaH0BHBIIIeMCH pe)KHMe ee pa60Tbl. OcHOBHbie pacqeTHbie C00TH0IIIeHHH li xapaKTepHCTHKH .UJIH 

061,eMHhIX rn.npoMaIIIHH H 3neMeHT0B rn,nponepe,nal.flf (KJianaHbI, .upocceJIH H T.n.). Peryrr.11p0Bam1e 

pacxo.ua , IT0CTynaromero K IlOTpe6HTemo H CK0p0CTH rHJI.P0.UBHraTeJIH. 

TeMa 3 Pa6o'-IHH npouecc 061,eMHhIX rnnpoMaurnH . 

Mo,llem1 pa3JIH~0H CTeneHH CJIO)KH0CTH . J10eaJIU3UpoeaHHblU pa60'-lUU npOLfecc: pa6o'-IHH 061,eM, 

H,lleaJihHbie no,uaqa 11 M0MeHT, HX HepaBH0MepH0CTb , aMITJIHTY.llHbIH li cpa30Bblli cnoco6hI 

peryJIHp0BaHHH pa6oqero 061,eMa. I1p11Mepbl, l1.JIJilOCTp11pyrom.11e onpe .uen ett11e YKa:JaHHbIX Bbllile 

IlOHHTHH. 11cnoJih30BaHHe pH.U0B <l>ypbe npH HCCJie,U0BaHHH pa6oqero n pou; ec ca MH 0ronopurneBbIX 

r11.upoMaIIIHH. 

PeaJlbl-lblU pa60'-lUU npoLfecc: BJIHHHHe C)KHMaeM0CTH pa6oY:eH cp e,Ubl , yTe '-leK 11 TpeHl1.H B 3JieMeHTaX 

r11.up0Marmrn. Ponb MepTBoro 061,eMa H B03M0)KH0CTb peryn Hp 0BaHHH n o,ua'-IH. nyTeM ero l13MeHeHHH: . 

.D:HcpcpepeHQHaJihHOe ypaBHeHHe .UBH)KeHHH BH3KOH )KH,UK0CTH B I.QeJijJX 061>eMHhIX rn.npoMamHH H 

qacTHbie npHMepbI ero HHTerpHp0BaHHH. BH.llbl Il0Tepb B 061,eM HbIX rn.upoMallll1.Hax, K0 3 (p(pHQl1.eHTbl 

none3H0ro ,ueHCTBIUI, K0 3 cpcp11u;11eHThl no,ua'-1.11 H M0MeHTa. Kaa1-naQ HH B 061,eMHbIX r.11,npoMaillHHax. 

TeMa 4 IlopIIIHeBbie HacocbI. 

Knacc11cpHKaJ.J;HH H K0HCTPYKTHBHbie cxeMbI. KHH eM aT11Ka KpH B0IIIHnHo-nomy1rnoro MexaHH 3Ma; 

HepaBH0MepH0CTb no,ua'-IH 11 cnoco6hI ee BbipaBH l1.BaHH H. OcHOBbl pacqera rn.nponHeBMaTHt.IeCK0fO 

aKKYMYITHT0pa. 11H.UHKaTOpHM ,n11arpaMMa H 6arraHC 3Heprnii B nopIIIHeBOM Hacoce. OcHOBbl Te0pHH 

11 pacqera KJianaHH0H CHCTeMbI pacnpe.uene HHH. C 11n1>1, .ueH CTByIOIIlHe B MexaHl1.3Me Hacoca. IlopH.UOK 

pact.IeTa H npoeKT11p0BaHHH , MaTe pH aJihl H TeXHon o r11qecK11e Tpe6oBaHH51 K 0CH0BHbIM ,ueTaJIHM 

nopIIIHeBblX HaC0C0B. 

TeMa 5 AKcHaJihH0-n0pIIIHeBbie rnn po MaUI HH bI. 

KrraccHcp11KaJ.J;HH 11 K0HCTPYK THB Hbie cx eMbI. KyrraqKOBblli H pbit.Ia)I<HbIB MeXaHH3Mbl , 

o6ecnet.IHBaJOIIJl1.e B0 3BpaTH0-IT0CTynaTeJibH0e .UBH)KeHHe nopIIIHeti: MaIIIHHbl C HaKJI0HHbIM .lll1CK0M 

H HaKJI0HHbIM 6 n oKOM QHJIHH,llp0B. Cnoco6b1 CHHXp0HH3aQHH BpameHH.sI 6JIOKOB IIIaTytt0B H 

QHJIHHJI,p0B. KHHeMaTHKa .UBH)KeHHH noplIIHeit Peryn11poBaHHe pa6oqero 061,eMa nyreM H3MeHeHH.sI 

yrna HaKJI0Ha .UHCKa HJIH 6n oKa QHJIBH,llp0B. Y CHJIHe Ha pery JIHpyromeM opraHe. CHJibI, 

,lleHCTByIOll{He B aKCHaJibH0-Il0pIIIHe BbIX rn.upoMaillHHax. Oco6eHHOCTH npoeKTHp0BaHHH TOpQeBOH 

CHCTeMbl pa cnpe.ueneH HH, B0ilp0 Chl rn.upocTaTHt.IeCKOH pa3rpy 3KH . IlopH.UOK pacqeTa H 

npoeKTH pO BaHHH aKCHaJibH0 -n opIIIHeBbIX rH.llPOMaUIHH, MaTep11anbI H TeXH0JI0fHt.IeCKHe Tpe6oBaHHH: 

K 0CH0BH bIM ,UeTaJIHM H Y3JiaM. 

TeMa 6 Pa,nHaJib HO-nopIIIHeBbie rH,llp0MauIHHbI. 

KrraccHcpHKaQHH H K0HCTPYKTHBHbie cxeMbI, npeHMymecTBa H He,U0CTaTKH. MaUIHHbl C 

Hen0)J,BH)KHbIM H C Bpall{aJOIIlHMC.sI Kynaq_KoM. TopueBOe H u;ancpeHHOe pacnpe.ueneHHe )KH)J,K0CTH. 

CHJibI, ,neHCTByIOIIlHe B pa,n11aJihH0-noplIIHeBbIX ni,llp0MalIIHHax. BbICOKOMOMeHTHbJe rn ,npOM0T0pbI 

(BfM) 0,llH0KpaTH0fO 11 MH0f0KpaTH0ro .neHCTBH.sI. Oco6eHHOCTH KHHeMaTl1.KH 11 peK0MeHJI,yeMhie 

3aKOHbI ,llBl1.)KeHHH nopmH.sr (cpopMa HanpaBJIHIOIIJeH CTaTOpa). r11.upoCTaTH1ieCKM pa3rpy3Ka 

oT.n;eJlbHbIX 3neMeHT0B. PerynHpyeMbie BrM, cnoco6b1 peryn11poBaHHH pa6oqero o6beMa. IlopH.llOK 

npoeKTHp0BaHl1.51 H pacqeTa , MaTepHaJihJ H TeXH0JI0fHqecKHe Tpe6oBaHH51 K 0CH0BHbIM ,ueTaJij{M 

pa,nHaJibH0-n0plIIHeBbIX rn.upoMaIIIHH. 

TeMa 7 Ilnacnrn'-laTbie rnnpoMalIIHHhI. 

KrracCHQ)HKaulfj{ 11 K0HCTPYKTHBHbie cxeMbI , npeHMymecTBa H He,n0CTaTKH. Oco6eHHOCTl1 

KHHeMaTHKH H cpopMa HanpaBITHlOIIleli CTaTopa nnacnrnqaTbIX rn,npoMalIIHH 0)J,H0KpaTH0f0 H 

.llBYKPaTH0f0 ,neikTBlfj{. Pa3rpy3Ka nnaCTl1.H H l1.X K0HCTpYKTHBH0e HCIT0JIHeHHe. Oco6eHHOCTH 

nrracTHHt.IaTbIX rn,np0M0T0p0B. CHJlbI , .ueikTByIOll{He B nnaCTHHY:aThIX rn.upoMam11HaX. I1op51.UOK 
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npoeKTHpOBaHIDI H pacqern , MaTepHaJihI H TeXHOJIOrHqecK11e Tpe6oBamrn: K OCHOBHhIM .uenUUIM 

nnacTHH"IaThIX nr.n:poMarmrn. 

TeMa 8 lllecTepeHHhie rn,upoMaurnHhI. 

Knaccm)rnKfillJUI H KOHCTpyKTHBHhie cxeMbl , npeHM yrn.ecTBa H He,UOCTaTKH. MaIIIHHhI C BHeIIIHHM H C 

BHyTpeHHHM 3auenneHHeM. lllecTepeHHI,Ie r11.n.poMaIIIHHhl op6HTaJlbHOro THTia. r eoMeTpH"IeCKrul 

no.naqa mecTepeHHbIX rH.np0MaIIIHH H ee HepaBHOMepHOCTh. 3ameMJieHHhIH 061,eM H crroco6hI ero 

pa3rpy 3KH. KoMneHcaum1 TOpIIeBoro H pa.11,HaJII,H0ro 3a30p0B. CHJibI, .netl:cTByIOrn.He B IIIeCTepeHHoIX 

rH.11,pOMamHHaX. ITop.sr.noK rrpoeKTHpOBaHHSI H pacqeTa, MaTepHaJibl H TeXH0JI0rH"IeCKHe Tpe6oBaHH.Sl K 
0CH0BHhIM .neTaJI.SIM IIIecTepeHHhIX rH.npoMaIIIHH. 

TeMa 9 BHHTOBble rn,upoMamHHhl. 

KnaccmpHKaIIH.SI H K0HCTPYKTHBHhie cxeMhI , npeHMyrn.ecTBa H He)lOCTaTKH. O.nHo- , .11.Byx- H 

TpeXBHHTOBble HaC0Chl. r eoMeTpH.Sl BHHTOB. O6naCTH npHMeHeHIDI. ITop.sr.noK npoeKTHpoBaHIDI 11 

pac11eTa. 

llepe11eHb BonpocoB: 

1. HapHCyttTe cxeMy aKCHaJibHO nopIIIHeBoro Hacoca C HaKJI0HHhIM )lHCK0M. Ha KaK0H yron Ha.11,0 

rroBepHyTh rnpueBotl: pacrrpe.nemuen1,, 1-IT06b1 npH <pa30BOM cnoco6e peryn HpoBaHHSI no.na11a 

yMeHhillHJiaCb B ,lJ,Ba pa3a? 

2. HapHcytl:Te cxeMy pa.11,HaJibHO rropIIIHeBoro Hacoc a O)lH0KpaTH0ro .netl:cTBH.Sl c KJiaTiaHHO 

30JIOTHHKOBOH CHCTeMOH pacrrpe.neneHH.Sl. Onpe,n:eJIHTe K03<p<pHIIHeHT HepaBI-I0MepHOCTH 

no.n.a"IH npH ceMH nopmm1x , eCJIH yron IT0BOpOTa 3KCIIeHTpHKa B M0MeHT OTCetJKH pa6oqe11 

KaMepbI OT IlOJIOCTH BCaCbIBaHIDI paBeH n/4. 
3. KaK ocymecTBn.sreTc.sr npe.nBapHTeJibHorn Bh16op pa3MepoB KnanaHa nopIIIHeBoro ttacoca ? 

4. Onopbl KaKOH mecTepHH HaH6orree Harpy )KeHhl B mecTepeHHhIX Hacocax c BHellIHHM 

3auenrreHHeM? KaKHM o6pa30M co 3.naeTcsi 3Ta tta rp y3Ka? 

5. HapHcytl:Te: 1) cxeM y perynHpyeMoro aKCHaJihHO rropllIHeBoro Hacoca c KJianaHHO 

30JI0THHKOB0H CHCTeMOH pacnpe .neneHH.Sl H 2) r pa<pHK H)leaJihHOH IlO)la'IB H3 0.11,HOH pa6011e:tl: 

KaMepbI. 

6. KaKHM o6pa30M MO)KH0 IlOKa3aTh, qrn HepaBH0MepH0CTh rro.naqH mecTepeHHhIX HaCOCOB C 

BHyTpeHHHM 3fillern1em1e M ro p a3.11.0 MeHbllle , qeM C BHellIHHM 3fillerrrreHHeM? 

7. KaKOH 6y.neT qaCTOTa KOJie6aHHH H)leaJibH0H no.na11H aKCHaJihH0 rropIIIHeBoro Hacoca C 

HaKJI0HHbIM )l HCKOM rrpH 5 H rrpH 6 IIHJIHH)lpax, eCJIH tJaCTOTa BpameHH.Sl ero Bana n=1500 
06/MHH? 

8. Ha CKOJibKO npou eHTOB, np H nporrn:x paBHhIX y crroBHJI.X, H3MeHHTCSI oceBrur Harpy3Ka Ha 

IlO)lIIIllDHHKH BaJia aKCHaJihH0 nopllIHeBoro Hacoca c HaKJI0HHhIM 6JIOKOM npH ero 

pery1rn po BaHHH OTO .no 30 rpa.nycoB? 

9. OT KaKHX cpaKTopoB 3aBHCHT BeJIHqHHa )laBJieHirn B K0pnyce rn.npOMOTOpa? 

10. H apHCytl:Te rpa<pHK H3MeHeHH.Sl CK0pOCTH )lBH)KeHIDI nnacTHHbl 0THOCHTeJII,HO pornpa )lJI.Sl 

nn aCTHHqarnro Hacoca .n.syKpaTH0ro .ne:tl:CTBI-rn, YKa3aB Ha OCH a6CUHCC xapaKTepHbie yrn0Bhie 

IlOJIO)KeHH.Sl npH rrn:cne rrnaCTHH Z B )lHaTia30He yrna IIOBOpOTa O«p<n. 
11. HapHcytl: Te rnnpaBnHqecKyio cxeMy peryJIHpoBaHHSI no.na'IB 061>eMHoro Hacoca noTpe6HTeJIIO 

IIyTeM .npocc enHp0BaHHSI. 
12 . .l(a:tl:Te onpe.neneHHe TI0H.SlTHlO pa60'IBH 061,eM rn.npoMallIHHhl H npHBe)l HTe B03M0)KHhIH 

cnoco6 ero 3KcnepHMeHTaJihHoro onpenenetta.sr. 

13. HapHCytl:Te KapTHHY CHJI, .neucrnyiomHx Ha nopmeHh aKCHaJihH0 nopIIIHeBOH rH)lpOMamHHhI c 

HaKJI0HHhIM )lHCKOM H np1rne.n11Te cpopMyJihI )lJI.Sl HX BhltJHCJieHH.Sl. 

14. OTMeTbTe OCHOBHhie npeHMyrn.ecrna 11 He,lJ,OCTaTKH B KOHCTPYKIIHSIX nnaCTHHtJaThIX HaC0C0B 

0.11,H0 H .D.ByKpaTHOro .ne:tl:CTBH.Sl. 

15. HapHCytl:Te cxeMy aKCHaJihH0 noprnHeBoro Hacoca c HaKJIOHHhIM 6JIOKOM. YKa)KHTe 

HanpaBJieHHe BpameHH.Sl 6noKa H IIOJIO)KeHHe IIOJIOCTeH BCaChIBaHH.Sl H HarHeTaHH.Sl. 

16. Ha KaKHe TI0Ka3aTeJI.Sl Ka11ecrna H B KaKyio crnpotty, B rrepByio 0Yepe.nh, Billl.SleT BhI6op "lfilCJia 

3y6beB mecTepeHHoro Hacoca C BHeIIIHHM 3filleTIJieHHeM npH O)lHOM H TOM )I<e pa6011eM 

061,eMe? 
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17. Hap11cyii Te HH.UHKarnptty10 .u11arpaMMY nopurneBoro Hacoca npH 11.n:eami.311poBaHHOM pa6ot.J:eM 

npouecce. KaK OHa H3MeHHTCH, ecJIB y6paTh .uon)'ll.leHHe O HeC)KHMaeMOCTH )1(11.UKOCTH? 

18. Hap11cyiiTe rpac)mK no.n:aqu o.n:Ho nopurneaoro 1-iacoca np11 11.uean11311poBaHHOM pa6ot.J:eM 

npouecce. qTO H3MeHHTCH, ec;m y6paTh .uonymeHHe O HeC)KHMaeMOCTH )KH.D,KOCTH? 

19. ITorrarM, '-ITO np11 pa6oTe aKCHaJihHO nopIIIHeBoro Hacoca 6rroK UHJIHH.D,poB 11 pacnpe.uerr11Terrh 

pa3,uerreHhl MaCJIHHhIM crroeM, HapHCyiiTe 3aBHCHMOCTh noTeph 3HeprnH B 3TOH nape B 

<pytt~HH OT BeJIH'-IHHhl 3a30pa npH nOCTOfillHOH BH3KOCTH. 

20. ITorrarM, '-ITO np11 pa6oTe aKCHaJihHO nopIIIHeBoro Hacoca 6rroK UHJIHH,upoB 11 pacnpe,uemnerrh 

pa3,uerreHhI MaCJUlHhIM crroeM, HapHCyiiTe 3aBHCHMOCTh noTeph 3Hepnrn B 3TOH nape B 

<pyH~HH OT BH3KOCTH npH nOCTOHHHOH BeJIHlIBHe 3a30pa. 

21. KaKne noTepH (npeBarrnpy10m11e) Y'-IUThIBalOTCH B TeOpHH no.n:o6HH pornpHhlX rn.upoMaurnH H 

C nOMOID:hIO KaKHx K03<p<pHUHeHTOB? KaK 3HM HX, Bhipa)I<aIOTCH IIOJIHhie KIT.U .D,JIH Hacoca H 

rn.upoMOTOpa? 

22. KaKHe OCHOBHhie Tpe60BaHHH npe ,U'hHBJifilOTCH K KJiaITaHaM nopurneBhlX HaCOCOB? 

23. KaKHe reoMeTpH'-IeCKHe pa3Mephl onpe.D,eJIHlOT BeJIH'-IHHY xo.n:a nop rnHH B aKCHaJihHO 

noprnHeBOH fH.UpOMalIIHHe c HaKJIOHHhIM 6JIOKOM? 

24. KaKoe CMhICJIOBOe co.uep)KaHHe CKpbIBaeTCH 3a onpe.uerrettHe M - "aKCHaJlhHO noprrnreBOH 

rn,n:pOMOTOp C .UBOHHhIM HeCHJIOBhIM Kap.D,aHOM"? 

25. KaKHe Cl1HXpOHH3Hpyroru11e MexaHH3MhI BCTpeqaJOTCH B aKCliaJihHO noplIIHeBhlX 

rn,n:pOMalIIHHax c HaKJIOHHhIM 6JIOKOM? ,[t;ai1Te HM cp aBHHTeJihHyIO oueHKy. 

26. ,[t;JIH qero npHMeHIDOTCH rn.n:ponHeBMOaKKYMYAATOphI (" B03.UYIIIHhie KOJinaKH11
) B nopurneBhlX 

Hacocax? KaK onpe.n:errHTh 11x o6'heM? 

27. KaK Bhl'-IHCJIHTh Bemf'-IHHY pa6oqero 06'heMa nrraCTHH'-IaTOro Hacoca ( O.D,HO HJIH .UByKpaTHOfO 

.uei1CTBIDI)? Hy)KHO Jlli npH 3TOM Y'-IUThIBaTh TOJIII(HHhl nrraCTHH? 

28. qTO TaKOe K03<p<pHUHeHT no.uat.J:H H K03<p<pHUHeHT MOMeHTa? KaKM CBH3h Me)K.D,Y 3THMH 

K03q><pHUHeHTaMH 11 norrHhIM KIT,z:t; ttacoca? 

29. KaKHe CHJIOBhie <paKTOpbl .ueHCTByIOT Ha C11HXpOHH3HpyIOIUHH MexaHH3M B aKCHaJihHO 

nopmHeBhlX fH.D,pOMalIIHHax c HaKJIOHHhIM 6JIOKOM? 

30. KaK c noMOII(hIO HH,uHKaTOpHOH .D,HarpaMM bl MO)KHO onpe.uerrHTh pa6oTy, COBeprnaeMyro 

noprnHeM ? 

31. qTO TaKOe K03q>qJHAHeHT HepaBHOMepHOCTH no,uaqu ? Onpe.ueJIHTe ero 3Ha'-IeHHe .D,JIH 

H.D,eaJihHOH no.D,a'-IH .D.Byx H rpe x noprnHeBoro 1:rncoca C KpHBOUJHnHO nOJl3)'J-IHbIM 

MeXaHH3MOM. 

32. Hap11cyiiTe cxeMy O.D,HO n oprnHeBoro Hacoca C KpHBOIIJHnHO I10Jl3yHHhIM MeXaHH3MOM H 

rpa<pHK ero H.D,eaJibHOH no .D,at.J:H. 

33. qTO TaKoe peryrr11pyeMM rn .up0Mam1rna? Ee 06031-iat.J:eHHe Ha rn.upaBJIBt.J:ecKHX cxeMax. 

ITp1rne .u1ne cpopMyJihI .UJIH Bbl'-IHCJieHHR napaMeTpa peryrrHpOBaHHH aKCHaJlhHO nopUIHeBhlX 

r11.upoMalIIBH C HaKJIOHHbIM 6rroKOM Ii C HaKJIOHHhIM .UHCKOM. 

34. KaKOH pa6 0t.J:HH npouecc B o6'heMHOH rn.upoMalIIHHe Ha3hrnaeTCH 
11
H.UeaJ1H3HpOBaHHbIM

11
? 

Ha nHlllHT e .D,JlH 3T0f0 CJIY'-IM <popMyJihI .UJIH onpe.uerreHHR no,uaqu H MOMeHTa. 

35. HanlilllHTe <popMyJihl .UJIH 3KCnepHMeHTaJlbHOfO onpe.n:erreHHR noJIHOro KIT.D, o6'beMHOf0 

Hacoca H fli .D,pOMOTOpa. KaK onp e.ueJIHTh )laBJieHHe Hacoca H rn.D,pOMOTOpa? 

36. Hap11cyi1Te cxeMy mecTepeHHoro Hacoca c BHeIIlHHM 3aueITJieHHeM. YKIDKHTe HanpaBrreH11e 

BpameHHR mecTepeH H .UBH)Kemrn )KH,n:KOCTH. 

37 . Hap11cyiiTe cxeMy aKCliaJihHO noprrrneBoro Hacoca C HaKJIOHHhIM .UHCKOM. YKa)KHTe 

HanpaBJieHHe BpameHHH 6rroKa 11 IIOJIO)KeHHe norrocTeH BCaChIBaHHR 11 HarneTaHHH. 

38. HapHCyii Te cxeMy rrnacTHH'-IaTOro ttacoca O.UHOKpaTttoro .n:ei1:cTBHH H ttarrnrrrnTe <popMyrry .UAA 

BhT'-IHCJieHHR ero pa6oqero 06'heMa 6e3 yqern TOJIIUHHhl nrraCTHHhl. 

39. HapHCyiiTe cxeMy nrraCTHH'-IaTOrO Hacoca .UByKpaTHOfO .uewcTBHH 11 HaITHlllHTe <pOpMyrry ,UJIH 

BhI'-IHCJieHHH ero pa6oqero o6'heMa 6e3 yqeTa TOJIII(HHhl nrraCTHHhl. 

40. Hap11cyiiTe cxeMy peryrr11pyeMoro pa,uHaJibHO noprnHeBoro Hacoca 11 HanHlIIH Te <popMyrry .UAA 

Bhl'-IHCJieHHR ero pa6ot.J:ero o6'beMa. 

41. Ha30BHTe OCHOBHbie TeXHHt:leCKHe nOKa3aTeJIH Kaqecrna o6'heMHblX rn.n:poMaIUHH. 
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42. KaK orrpe,uem1Th pa601IBH o6'heM npoeKTHpyeMoro ttacoca, ec;m 3a.IlaHhI ero rro,n:aqa H qacrnrn 
Bpamemrn Barra? 

43. KaK orrpe,n:eJIHTh pa60'IBH o6beM npoeKTHpyeMoro rn,n:pOMOTOpa, eCJIH 3a,uaHbl ,n:aBJiemi:e H 
MOMeHT Ha ero Barry? 

44. HapHCYHTe H,AearrbHYlO H pearrbHyIO xapaKTepHCTHKY o6beMHOfO Hacoca - rro,n:aqa B 
3aBHCHMOCTH OT ,n:aBJieHlrn. qTO H3MeHHTC51, ecJIH I-IaCOC 6y,n:eT CHafoKeH rrpe,n:oxpaHHTeJibHbIM 
KnarraHoM? 

45. HapHcyifTe pa601IBe xapaKTepHCTHKH o6'heMHoro I-iacoca (HarrpHMep, ,n:JI51 rnecTepeHHoro 
Hacoca) - rro,n:aqa, IIOJIHblli KII.D: H MOII{HOCTh ,ABHraTeJI51 B <pyHKUHH OT ,AaBJieHHSI.. 

46. H3nmKHTe cymttocTh "ceKTopHoro" MeTo,n:a pacqern rnpueBoro pacrrpe.n:emneJI51 B aKCHarrhHO 
nopurneBbIX rH,n:poMaurnHax 

47. B KaKOM cnyqae H fI09:eMy uenecoo6pa3Hee ,n:enaTb o6beMHbie rn,n:poMallIHHhl MHOroKpaTHOfO 
,n:eHCTBH51, Kor.n:a OHH pa60TaIOT B KaqeCTBe HaCOCOB HJIH rn,n:pOMOTopoB? 

48. B qeM pa3HHUa CJie.n:yIOmHx I10H5ITHH: 11Hacoc ,AByKpaTHOfO ,n:eHCTBHSl.11 H 11I-IaCOC 
.AByxCTOpOHHero ,n:eHCTBlrn"? 

49. qTO npHH5ITO ITOHHMaTb ITO.A 11MepTBbIM11 o6beMOM? KaK OH BmrneT Ha BeJil-i'lliHY 110,n:aqH 
Hacoca? 

50. qTO CKpbrnaeTCSI. 3a IlOH5ITH5IMH: TopueBOH pacrrpe,n:eJIHTeJlh aKCHarrhHO nopllIHeBOH 
rH,n:poMalllHHbl C ITOJIO)KHTeJibHbIM, C OTpHUaTeJibHhIM H C HyneBbIM rrepeKpbITHeM? 
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IIPHMEP 6uJieTa nucbMCHHhIX scrynuTCJibHbIX ucnbITauuu 
EillIET BCTYITHTEJThHbIX 11:CITbITAHHM B MAfHCTPATYPY ITO HAITPABJIEHIDO 

13.04.03 3uepreTH~CCKOC M3lllHH0CTpoeuue 
BonpOCbl 1 .. 5 o6Jl3aTeJlbHbl .!lJIJ! ecex , Ha eonpOCbl 6 .. 10 aforryp11eHT MO)l(eT OTBe4aTb no CBOeMy )l(eJJaHl1JO Ha OJJ.11H (11 He 

6onee OJJ.Horo) 113 Tpex eonpocoe e Ka)l(JJ.OM nyHKTe. 

N2 Bonpoc l..{eHHOCTb OTBeTa 

eonpoca e 6annax 

I Han11w11Te cj>opMyny , 0011CblBaJOLizy10 JaKOH )1(11Jl.KOCTHOro rpeHl1JI HblOTOHa 5 

2 3an 11w1,ne ypaeHeH11e EepHyJJJJl1 ,[)Jill nOTOKa 11J].eaJJbHOH )1(11JlKOCTl1 5 

3 Ccj>opMyn11pyiiTe OOHJITl1e noeep XHOCTHblX 11 MaCCOBblX Cl1JJ, J).eHCTBYIOIUl1X B )1(11JJ.KOCTJIX, 11 10 

np11ee)J.11Te np11Mepbl TaKl1X C11JI 

4 TTp11BeJJ.HTe 113BeCTHble BaM K03cpcp11uHeHTbl, OOl1Cb1Bal01Ul1e 11CTe4eH11e )1(11JlKOCTH 4epe3 10 
OTBepCTl1JI 11 HaCaJlKH, 11 noKa)l(HTe , KaK C HX nOMOIUblO paCC411TbtBaeTCJI pacxOJJ. 11 CKOpOCTb 

)1(11JJ.KOCTl1 

5 HanHWl1Te ypae HeHHe HaBbe-CTOKCa B JlHcj>cj>epeHUHaJJbHOH cj>opMe .!)JUI ycTaHOBHBwerocJJ 20 
JlBH)l(eHl1JI HeC)l(l1MaeMOH BJl3KOH )l(J,IJlKOCTl1 H fl0JICHl1Te CMblCJI ero 4JJeHOB 

6.1 vl3o6paJHTe HOpMaJJbHYIO xapaKTepHCTHKY nonacTHoro Hac oca 5 

6.2 PereHepaTOpbl ),I peKynepaTOpbl , )lOCTOHHCTBa ),I He)lOCTaTKl1, Tl1Hbl 5 

6.3 TToKaJaTeJJl1 3cj>cpeKTl1BHOCTl1 TepMO)lH HaMl1l.feCKl1X U11KJIOB JlB11raTeJJeH 5 

7.1 KaK11e Bl1Jlbl y nJJOTHeHJ1H epa1Ual01UHXCJI BaJJOB B rnnp0Maw11Hax Bbl 3HaeTe? 5 

7.2 TT0Tep11 na en eHJ1Jt e narpy6Kax TOA 5 

7 .3 KHHeMaTl-r4eCKl1e cxeMbl , 11COOJlb3YeMble B ,[(BC 5 

8.1 On11w11Te MexaHl13M B03HHKHOBeHHJI paJlHaJJbHO/;l CHJlbl Ha poTope ue1-1rpo6e)l(HOro Hacoca 11 10 
nocTpOHTe ee 3ae11c11MOCTb OT nona411 Hacoca 

8.2 OcHOBHbie BHJlbI noTepb e cryneH11 oceeoro KOMnpeccopa H cnoco6h1 HX oueHKH IO 

8.3 CKopOCTHble, Harpy304Hble , Bl1HTOBble , KOMfiHHHpoeaHHble , peryJIJITOpHaJI , TenJJOB03HaJt IO 
xapaKTe p11CTHKl1 

9.1 flocrpottTe nna1-1b1 cKopocTeH Ha exone H BblXOJle nonacTH Koneca ueHrpo6e)l(HOro Hacoca 10 

9.2 Ko3cpcj>Hu11eHT B03Bparn TenJJOTbI , Bb16op 'IHCJJa cryneHeH 11 pacnpeneneHHe Tennonepenana no IO 
cryneHJJM 

9.3 C11J1bl H MOMeHTbl B 0JlHOU11Jll1HJlpOBOM ne11raTeJJe. nopllJlOK Jll1Ha Ml1' 1eCKOro pac4era ,[(BC . 10 

10.1 8bIBeJlHTe OCHOBHOe ypae HeH11e nonaCTHblX MaWHH (ypaeHeH11e 3 .HJJepa) 20 

10.2 HanpJJ)KeHHJI 11 nepeMe1U eHHJ1 B pa6o4HX nonaTKax , CHJlbl 11 MOMeHTbl , )leHCTBYIOIU11e Ha HHX, 20 

npoeKTHpoea1-111e paeHonpO'IHblX JJOnaTOK 

10.3 Pac4eT Ten11oeoro cocTOJJHHJI nopwHJJ ,[(BC 20 

33 



HacT0511l.la51 nporpaMMa paccM0Tpe1-ia H yTBep)I<.LJ,eHa Ha 3ace,n:aHIDIX 1<aq>e.D,p 32, 33 11 310. 
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34 




