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PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

Harnerarejn u TenjioBbie ABHUTaTEIN

3akperuieHa 3a nopaseleHueM Kadenpa snexrposnepreruxu u 3nekrporexHuku (HoBoTponkuii dumman)
Hanpasnenue noaroToBku 13.03.01 TenmosHepreTHKa U TEIIOTEXHUKA
[Tpodums [TpombInUICeHHAs TEIIOIHEPTeTHKA
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OO0mast TpyI0EMKOCTh 43ET
YacoB 1o yueOHOMY ITaHy 144 DopMBI KOHTPOJIS Ha Kypcax:
B TOM 4HCIIE: JK3aMeH 3
ayJUTOPHBIC 3aHATUSA 20
camocCTosATeNNbHas paboTa 115
4acoB Ha KOHTPOJIb 9

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 3

Bun 3anaruii vy | PO Hroro
Jlexyn 8 8 8 8
JlabopaTtopHsie
IIpakTuueckue 8 8 8 8
Uroro ayn. 20 120 |20 |20
KonraxtHas padoTa 20 120 |20 |20
Cawm. pabota 115 [ 115 | 115 | 115
Yacel Ha KOHTPOJIb 9 9 9 9
Hrtoro 144 | 144 | 144 | 144
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Pazpaborana B coorBerctBuu ¢ OC BO:

DenepanbHBIi rOCYIapCTBEHHBIH 00pa30BaTeNbHBIN CTAHAAPT BHICIIETO 00pa30BaHMs - OakallaBpHAaT 110 HATIPABJICHUIO MTOTOTOBKH
13.03.01 TemnmosHepreTuKa u TEIIOTEXHUKA (Ipuka3 MunoOpHayku Poccun ot 05.03.2020 r. Ne 950.8.)

CocraBiieHa Ha OCHOBaHUH y4eOHOT0 IJIaHa:
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TEIUIOHEepreTHKa, yTBep K IeHHOTo YueHbIM coBeToM OPI'TAOY BO HUTY "MUCuC" B cocrase cootserctytouieir OIIOITI BO
30.11.2022, mpoTtoxoin Ne 41

VYrBepxnena B coctase OIIOIT BO:
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HUTY "MHUCuC" 30.11.2022, nporokon Ne 41

Pabouas nporpamma oj00peHa Ha 3acelaHuU

Kadenpa anexTposnepreruxu u daekrporexunku (HosoTrpounkuii puianan)

IIporoxon ot 06.03.2024 ., Ne3

PyxoBoauTens noapasaeneHus K.I.H., 101eHT Maxupuna P.E.



1. HEJIX OCBOEHUA

1.1 | Ilenb n3ydeHus: MUCLMIUIMHBL: OBJIAJICHHE OCHOBAMYU U IIPUHIUIIAMU A€HCTBUSI KOMIIPECCOPOB PA3JIMYHBIX TUIIOB,
HACOCOB, BEHTUIIATOPOB, TAPOBBIX U Ta30BBIX TYpOUH, A€TaHAEPOB, UCIIOIb3YEMBIX B JHEPTETHUECKOM X03siicTBE
IIPOMBILNUICHHBIX NPEIANPUATUHN, METOJAaMHU HX PACYETa U KOHCTPYUPOBAHMS, XaPAKTEPHBIMU PEKUMAMH U TEXHUKO-
SKOHOMHYECKUMH TT0Ka3aTeNIIMHA UX pabOTHI.

1.2 | 3agaun AMCIMIUTMHEL: IPUBUTHE HABBIKOB BEIOOPA TEIUIOBBIX ABUTATENEH M HaTHEeTaTeNel Ui TP pusTHI
TEIIOPHEPTEeTHKH; IIO3HAKOMUTE 00YJaIOIUXCs ¢ MPOOIeMON TPHHYAUTEIBHOTO TIepEeMEIIeHHs pab0UnX TEN B TEIIOBBIX
CeTsX; AaTh MH(POPMAIIUIO O TTOTEHIMANBHBIX BO3MOXKHOCTAX TEIJIOBBIX JABUTATeNel U HarHeTaTenel KOHCTPYKIHX U
pexnMax paboThl; HAYYUTh IPUHUMATh 1 0OOCHOBBIBATH KOHKPETHBIE TEXHUYECKUE PEIIEHHsI HA OCHOBE MUPOBOTO U
OTEUECTBEHHOTO OIIBITA SKCILIyaTalu 000pyJOBaHUA.

2. MECTO B CTPYKTYPE OBPA30BATEJIBHOI ITPOI'PAMMBbI

Baox OIT: b1.B

2.1 TpeboBanus k l'lpe)lBa]Pl/lTe.]'IbHOﬁ NOAr0TOBKE 00y4aI01erocs:

2.2 JucuuninHbl (MOIy/IH) U PAKTHKH, VI KOTOPBIX 0CBOCHHME JAHHON AUCUMIIJIMHBI (MOAY/Is) HE0OX0AUMO KaK
npeauIecTBYOLIEe:

2.2.1 |Bropu4Hble 3HEPropecypchbl MPOMBIIIIEHHBIX NPEIIPUATHH

2.2.2 | BropuuHble 3HEPropecypchl TEMIOBIX 3IEKTPOCTaHIIUN

223 M CTOYHUKHN M CHCTEMBI TEMIIOCHAOKEHUS

2.2.4 |KoTtenbHble yCTAHOBKU U IAPOTCHEPATOPHI

2.2.5 | TemnomaccooOMeHHOE 000PYIOBAHUE PEATTPHATHI

2.2.6 |IloaroroBka K MpoIeaype 3aIUThl U 3alIUTa BEITYCKHOW KBATH(HUKAIIMOHHON pabOTEI

2.2.7 | DnexTpudeckas 4acTh TEILUTOBBIX JIEKTPOCTAHIMN

2.2.8 | DnekrpocHabkeHHe U 000pyIOBAaHUE TPOMBIIIIICHHBIX TPEITPUSITHIA

2.2.9 | DHeprocOepexeHHE B TEMIOIHEPIETUKE U TEIUIOTEXHOJIOTHH

3. PE3YJIBTATBI OBYYEHMS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMU

OIIK-3: CnocoGeH 1eMOHCTPUPOBATL IPUMEHEHHE OCHOBHBIX CIIOCO00B I10J1y4eHHs, IPe00pa30BaHusl, TPAHCIIOPTA U
HCNO0JIb30BAHNSA TEILI0ThI B TEINIOTeXHUYECKHX YCTAHOBKAX H CHCTeMax

3HaThb:

OIIK-3-31 mecTo 1 posb HarHeTaTeNeH U TETUIOBBIX JIBUTATENICH B CHCTEMAX TEIIIOCHA0KEHHUS IPOMBIIIICHHBIX TTPEAIPHATHH

YMmerb:

OIIK-3-Y1 BbIOMpaTh HarHeTaTeNb UK TEIJIOBOM IBUTATENb sl 3aJaHHOH TEIIO3HEPreTHUECKON YCTaHOBKH

Baanernb:

OIIK-3-Bl1 MMPOBCACHUEM PACYCTOB IO TUIIOBBIM METOAMKAM U IIPOCKTUPOBAHUIO OTACIBbHBIX JeTanae u Y3JI0B € UCIIOJIb30BAHUEM
CTAaHIAPTHBIX CPECACTB aBTOMATU3AIIUU TPOCKTUPOBAHUA

4. CTPYKTYPA U COJAEP)KAHHUE

Kon HaunmenoBanue pa3nenioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Brinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPHI H L. sieMble
KOMIeTeHIUI pecypcsl padoTsl

Pasgen 1. TenjioBbie
JBUTATEIH




1.1

Knaccudukarms
Har"eraTesci U TEIIOBBIX
neurareneit. [Taposeie
TypOuHEL ['a30BBIe TYpOUHEL.
TepMoarHaMHUUYECKUE LIUKIIBL:
uukn Kapao, nuki PenkuHa,
pereHepaTUBHBIA LUK,
TeTUIO(UKAIIMOHHBIA UKL
TepMoaMHAMHUYECKUE LIUKITBI:
IIMKJI C TTOJBOJIOM TCIIIIOTHI
MIpU TIOCTOSTHHOM JIaBJICHUH,
LIMKJI C ITOJIBOJIOM TEIIOTHI
MIPH TIOCTOSIHHOM 00BEME,
LUKJI C pereHepanuen
TEIUIOTHI.
TepmoanHaMUYECKUN UK
OtT0. YCTpONCTBO ABUIATENS
BHYTPEHHETO CTOPAHHS C
BHEITHUM
cMmeceoOpazoBanueM. /JIek/
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Pacuer MMapoOBbIX U I'a30BbIX

Typ6uH. /TIp/
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1.3

O6nacTb NpUMEHEHUS
TEMJIOBBIX ABUTaTENEH.
JlBurarenu BHyTpEHHETO
cropanus. Marepuansl,
UCTIOJNIb3yEMBIE JUIsl
W3TOTOBIICHHS JleTaneit
JBHUTATeNs. J[BUTATEH C
BHYTPEHHHUM U CMEIIAHHBIM
cMeceo0pa3oBaHUEM.
TepMouHAMITYECKUE ITHKITBI
Jusens u Cabats-Tpunkiepa.
CoBMeCTHOE HCHOIb30BaHUE
¢ KOTJIaMH-

yrunusaropamu. /Cp/
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Pa3nen 2. Harnerarean

2.1

Harnerarenu. OCHOBHBIE
CBE/IEHHsI O HarHeTaTesIx,
KIaccupUKaIms
HarHerareneil. OCHOBHbIE
napameTpsl 1
XapaKTEePUCTUKU
HarHerareneidl. HacocHast
ycTaHoBKa. [IpuHIMIIIaTEHAS
CXEeMa HaCOCHOM YCTaHOBKH.
Hasnauenne ob6opynoBaHus
HACOCHOM
ycraHoBku. I IpuHnun
yCTpOKHCTBa U paboThI
IEeHTPOOSIKHOTO Hacoca.
Knaccugukarms,
JIOCTOMHCTBA U HEIOCTATKH,
001acTh
npuMeHnenus.ITopuineBoit
HAcoC IIPOCTOTO U JABOHHOIO
nevicteus. Knaccudukarms,
JIOCTOMHCTBA U HEIOCTAaTKH,
0011aCTh TPIMEHEHHS.
[TecTepenuarslii Hacoc.
Knaccugukars,
JIOCTOMHCTBA 1 HEIOCTATKH,
obmacts npuMeHeHus. /JIex/

OIIK-3-31

JI1.2 JI1.3
JI1.5J12.1
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2.2

IapannensHoe u
MOCNEI0BaTENbHOE
COEIMHEHHE HACOCHBIX
arperaroB.Pacuer
MopIIHeBBIX HacocoB. /IIp/

OIIK-3-Y1

1.2
JI1.3J12.1
€]

KM1
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Haznauenue u mpakruueckoe
HCIIONTF30BaHKE JIBYX BHIOB
COCAMHEHHS HACOCHBIX
arperaros. SIBieHus
KaBHUTAIHU IIEHTPOOCKHBIX
HacocoB. Marepuansl,
YCTOHYMBBIC K KABUTALIUH.
Oco0eHHOCTH OTIpeeNeHUs
nmapaMeTpoB paboThI
pacyeTHBIM CIOCOOOM.
O6o3HaueHue.
[lectepenuaTslii Hacoc.
OcobeHHOCTH OTpeeTIeHHS
mapaMeTpoB pabOTHI
pacyeTHbIM CIOCOOOM.
OcobeHHOCTH OoTpeIeTICHHS
apaMeTpoB pabOTHI HACOCOB
pacyeTHbIM CIOCOOOM.
AKcHalbHO- U palualIbHO-
MIOPIITHEBBIE HACOCHI.
Knaccugukarnms,
JIOCTOMHCTBA U HEOCTATKH,
001acTh IPIMEHEHHUS.
ITnynxkepHbIE HACOCHI
BBICOKOTO JaBJICHUSI.
[TpuHIUI paboThI,
peryaupoBKa ITOJaquH.
AKCHaJBHO- U palualIbHO-
MOPIIHEBBIE IUTYHKEPHBIE
Hacockl. OCHOBHBIE Y371l U
TEXHOJOTHYECKast
KOMITaHOBKA.

/Cp/
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OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1
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Pa3gen 3. BeHTHassTOpBI M
ABIMOCOCHI

3.1

[Mpunun paboTet
BEHTHJIITOPOB PA3JIUIHOTO
THIIA, JOCTOMHCTBA U
HegocTaTku. Ciocob
peryupoBaHus HAopa u
TsrOBOTO yermms. O0macts
MPUMEHCHUSI BEHTHIIITOPOB,
HarLeraTejieH u
ZIIBIMOCOCOB. /JIex/

OIIK-3-31

JI1.1J12.1
Ol

KM1
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Crnoco0s! perynnpoBaHus
HAaropa 1 TATOBOTO
yeunust. /TIp/

OIIK-3-Y1

JI1.1J12.1
Ol

KM1

Pl
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Uccnenosanue
XapaKTEPUCTHK
BeHTHIATOpA /J1ab/

OIIK-3-B1

JI1.1J12.1
Ol




34

LentpoOexxHble U OCEBbIE
KOMITPECCOPBL; 00IacTH
MPUMEHEHUS; OCHOBHBIE
crocoObl U3MEHEHUS
XapaKTEePUCTUKH
KOMITpeccopa.
CorocraBneHue
rnokasarenei u
000CHOBaHHE
MPEUMYIIECTBEHHBIX 30H
MPUMEHEHUS HEHTPOOESKHBIX
M OCEBBIX KOMITPECCOPOB.
CXeMBI MMOPIITHEBBIX
KOMIIPECCOPOB;
HOpMAaJIM30BaHHbIE 0a3bl.
[TpuHUn paboTh
MTOPIIHEBOTO JIETaHJepa,;
XOJIOJIOTIPOU3BOAUTENHEHOCTH,
KIIJI u oTBOAMMAas
MOIIHOCTH ITOPITHEBOTO
neranaepa. /Cp/

33

OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1
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5. ®OHJ OHEHOYHbIX MATEPUAJIOB

5.1. KoutpoasHble MeponpusiTsi (KOHTPOJIBHAsI pa60oTa, TeCT, KOJIOKBHYM, IK3aMeH U T.II), BOIPOCHI I

CaMOCTOSITEIbHOI MOATOTOBKH

Kon
KM

KonTponbsHOE
MEPOIPUATHE

[IpoBepsiembie
WHIUKATOPBI
KOMITETEHIIUH

BOHpOCBI JUIA TIOArOTOBKHU




KM1

DK3aMeH

OIIK-3-31

Bompocs! k 9x3aMeny

L. Hasnauenue u knaccuukanus HarHeraTenei

2. Haznauenwe u kmaccuuKaIys TEIUIOBBIX JIBHTATEICH

3. 3amummTe ypaBHEHHE COCTOSHUS.

4. VYpaBHeHHE Hepa3pbIBHOCTH MOTOKA

5. 3anumuTe ypaBHEHHE M3MEHEHMsl KOTMYECTBA JABUKEHUS
6. VYpaBHEHHE U3MEHEHHSI MOMEHTA KOJIUYECTBA JIBUIKECHUS

7. VYpaBHeHHE COXPaHEHUs SHEPIUU MOTOKA

8. Yucno Maxa kak KpUTEpUN C)KUMAEMOCTH

9. OCHOBHEBIE TTapaMeTpbl PaboTHl HarHeTaTeNnen

10. Ypasuenus Oitnepa

1. BnusHIE KOHCTPYKTUBHBIX MapaMeTpPOB HarHeTaTeNls Ha ero
Harop.

12. XapaKkTepUCTUKN HarHeTaTenen

13. OcobeHHOCTH COBMECTHOM pabOTHI HATHETAaTeNeH U ceTu
14. Crioco0Obl peryTupoBaHus pacxo/a HarHeTarenei

15. [TonsiTHe momnasxa.

16. Oco6eHHOCTH MapauIeNIbHOTO MOIKITIOUCHNS HarHeTaTenel
17. Oc00EHHOCTH TTOCIEN0BATEILHOIO MOIKITIOYEHUS
Harserarenei

18. CoBMecTHasT XapaKTepUCTHKa MapaJuIeTbHO paboTarONIIX
HarHeraresen.

19. Kak ocymectBiisiercsi mpakTH4eCKUld BEIOOP HACOCOB

20. Kaxk ocymecTBisieTcss IpakKTHYeCKUH BEIOOP BEHTHIATOPOB
21. CxeMy NOPLIHEBOTO KOMIIpECCOpa

22. [Iponecchl U30TEPMUIECKOTO, TOTUTPOITHOTO U ainabaTHOTO
COKaTHS.

23. OOBsicHUTE HEOOXOMMOCTh MHOTOCTYIIEHUATOTO CHKATHS
24. Be160p cTeneHu cxkaTHe B MHOTOCTYIIEHUAaTOM KOMIIpeccope
25. CrnocoObl peryMpoBaHus pacxo/a IOPIIHEBOTO
KOMITpeccopa

26. IMpuHIMT paboTs TapOBEIX TYpOUH

27. Knaccudukanus napoBsIx TypOUH

28. [Moustre TypOUHHON CTEneHu

29. Omnpenenenue TypOUHHON CTENICHH aKTHBHOTO THIIA

30. Omnpenenenne TypOMHHOII CTENIeHN PEaKTUBHOTO THIIA

31. [IpuBenure cxeMy paauaibHOW TypOWHBI M HA30BUTE
OCHOBHBIE €€ JOCTOMHCTBA M HEJJOCTATKU

32. INocTpoenue TemIo0BOro NUKJIA MAPOTYPOMHHON YCTAaHOBKH B
T-S koopanHaTax

33. Ormpenenenue tepmuueckoro KIT TITY

34. [Tyt noseimenus 3¢ dpexrusaocTr [ITY

35. A6comtotHb 1 oTHOCUTENnbHBIA KIIJ] mapoBoit TypOHHBI
36. Hepacuernslie pexxumsl comna JlaBans

37. OCHOBHBIE TEOMETPHUYECKHE XapaKTEPUCTHKU TypOHMHHON
CTYIICHH

38. BHemnue 1 BHYTpEeHHUE TOTEPU B MAPOBBIX TYpOHMHAX

39. OCHOBHBIE JOCTOMHCTBA MHOTOCTYIIEHYAThIX MapOBbIX
TypOuH

40. TemnoBoil mpouecc MHOTOCTYIIEHYaTOH MapoBON TypOHHBI
Ha [-S guarpamme

41. [Monsrne koadduimenTa Bo3BpaIIeHHs TEIIOThI

42. INonstre nonarounoro KII/l TypObuHHOI cTyneHn

43. Jlonatounsrit KITJI TypOMHHO# cTyneHH akTUBHOTO THIIA
44. Jlonmatounstit KIT/I TypOHMHHO#M CTYyNEHH PeakTUBHOTO THIIA
45. XapakTepuCTHISCKIH KOI(PPHUITMEHT MHOTOCTYEeHIaTOH
apoBOH TYpOUHBI

46. IIpenensHas ¥ eIUHUYHAS MOILIHOCTh NAPOBOW TYypOHHBI
47. IYTH TOBBIICHHS SAMHUYHON MOITHOCTH HapOBOW TYypOMHBI
48. OxapakTepu3yiTe pexuMbl pabOTHI MaPOBBIX TypOHH

49. [lepemeHHBIN pexuM padOTHI MAPOBLIX TYpOUH

50. CrnocoObl peryMpoBaHUsi MOITHOCTH MHOTOCTYIIEHUYATBIX
MIapOBHIX TYpOWH.

51. Tunel ¥ XapakTEepUCTUKHU JETaHAEPOB.

52. KoHcTpykiuu ageranaepos.




5.2. Tlepedenn paGoT, BeINoIHsAeMbIX 10 AucuuminHe (Kypcosasi padora, Kypcosoii npoexrt, PT'P, Pedepar, JIP, I1P u 1.11.)

IIpoBepsiemsbie
Kon Ha3panne
HUHUKATOPBI CopeprxaHue paboThl
padoTsl paboTsl N
KOMIETEHITNH
P1 PI'P OIIK-3-Y1;0IIK-3- | Temaruka pacueTHO-Tpadudeckux paboT Mo AUCIUILTHHE

B1
1. Haznauenue u xnaccudukanys HarHeTaTeIeH, TeIIOBBIX
JBUTaTene. XapakTepUCTUKU HaTHETATEIe U TEIUIOBBIX JABUraTesnei.
2. OCOOCHHOCTH COBMECTHOM paboThl HarHerareneit u cetu. Crocoosl
PEryaupoBaHMS pacXxoaa HarHeTaTemeH.

3. ITonsrue nommnaxa. [IpyuarHBI BOSHIKHOBEHHS U CIIOCOOBI O0PHOEI ¢
HUM.

4. OcoOeHHOCTH TTapalIeIFHOTO 1 ITOCIIE0BATENBHOTO ITOIKITIOYCHHS
HarHerareneil. X XxapakTepucTHKH.

5. IlopurHeBoii komnpeccop. IIpuHnun nefcTBus, cxema, UHIMKATOpHAs
nmuarpamma, OCOOCHHOCTH paOOTHI.

6. [Tporeccrl M30TEPMUIECKOTO, IOTUTPOITHOTO U aHabaTHOTO CKATHS
B KOMIIpECcope.

7. MHOTOCTYNEHYaTOe CKATUE B KOMIIPECCOPE.

8. [Tapossie TypOuHBI. [IpuHITNT PabOTHI MTAPOBEIX TYpPOHH.
Knaccudukamnms mapoBsIx TypOHH.

9. Typbunnas crynens. [IpeobpazoBanue sHeprun. CTeneHs
PEaKTHBHOCTH.

10. TerroBoii mporecc MHOTOCTYIIEHIATOH apoBoi TypOuHEI Ha [-S
nquarpamme. [TocTpoeHne TemmoBoro NUKIa NapoTypOMHHON YCTaHOBKH
B T-S koopnuHaTax.

11. Tepmrraeckuit KITJ] IITY. ITyri noseimenus ¢ dexrnHocTH [ITY.
12. IIpuMeHeHUE 3aKOHOB TEPMOJIUHAMUKHY K OIMCAHUIO IIPOLIECCOB B
HarHeTarere.

13. JIBuraTenu BHyTpeHHero cropanus. Kiaccudukanust, IpuHIUIIBI
JEUCTBHS, KOHCTPYKTHBHBEIE OCOOCHHOCTH.

14. Tums! ¥ XapaKTepUCTHKU AETaHAEPOB, 00IaCTh IPUMECHEHHUS.
KoncTpykiuu nerannepos.

5.3. OueHo4Hble MaTepPUAJIbl, HCIOJIb3yeMble /IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

DK3aMEHAIMOHHBIN OMJIET MO JUCLMILIMHE BKIIFOYAeT B ce0s [jBa TEOPETUUECKUX BONPOCHI U 3a/1ady 10 TeMaM, M3JI0’KEHHBIM B 4
paznene ganHoit PIT/[. bruers! xpaHsrcs Ha kadenpe H YTBEpXKICHHI €€ 3aBEIYIOIINM.

[TpumMeps! 3a1a4 Ha SK3aMeH:

1) JBa ogHOoTHNHBIX Hacoca Tuna 14H/Ic, coeanHeHHbIX TOCIeA0BaTeNbHO, paboTaloT Ha ceTh. [ napaBinyeckas
XapaKTepUCTHUKA CEeTH omuchkiBaeTcs ypasHeHneM Hc=1250-Q2. Xapak-TeprcTuka Hacoca onpesensercs ypaBHenueM Hu=47,5+
82,2-Q2 . Kak n3mensaTcs Harop H u pacxon Boas! cetit Qc, €cH OJMH HacOC OTKaXeT B padoTe?

2) [Ba omHOTHHHBIX Hacoca Tuma 12H/Ic, coeMHeHHBIX MapauiensHo, paboTaroT Ha ceTh. ['uapaBindeckas
XapaKTepUCTUKa CeTU onuchiBaeTcs ypaBHeHueM He=405-Q2. XapakrepucTuka Hacoca ONpeeNsieTcss ypaBHEHUEM
Hu=75,6+115-Q2 . Kak u3menstcs nanop H u pacxon Boas! cetu Qc, eciy 0JUH HACOC OTKaXeT B paboTe?

3) IleHTpOOESKHBIN HacOC MMOJAET U3 pe3epByapa BOAY, HarPETYIO 0 TeMIepaTypsl HackimeHus. [lomada Hacoca 70 m3/4,
gacToTa BpauieHus Bana 980 06/MuH, n3MeHeHre Haropa BO BcackiBarolieM narpyoke -0,3 M. OnpenenuTb HAMMEHBIIYIO BBICOTY
pacnosoKeHHss MUHMMaJIbHOTO YPOBHs BOJBI B Pe3epByape HaJl 0Cblo Hacoca Hraom, nckimodaronyro BOSHUKHOBEHHE
KaBUTAIMOHHBIX SIBJICHUI B Hacoce. KaBuranuonHslit koagdumuent opictpoxogaocta C=1300.

4) IenTpoOexxHBIN Hacoc AByXcTOpoHHero Bxoja tuma J[500-65, nepekaunBaer Boxy npu Temmeparype 150C, umeer
CJIyIOINE XapaKTePUCTHKU: YacToTa BpameHus Bana 1200 o6/muH, Hanop 50 M, mogaga 500 m3/4, KI1/] 0,74. Onpenenuts Harop
HB nogauy QB 1 MOLIHOCTH IPUBOAHOTO IBUTaTeNs NaB pH yacToTe BpauieHus Baja 900 06/mMuH, eciiu Temneparypa Boas! u KITJ{
Hacoca SBISIOTCSA HeM3MEHHBIMHU. K03 GuueHT 3amnaca MOITHOCTH 31eKkTpoasurarens 1,11.

5) Onpenenuts ASHCTBUTENbHOE AaBlieHHEe P pa3BuBaeMoe KOJIECOM OCEBOTO BEHTWIIATOpA. VICXOAHbIE TaHHBIE:

ko3 durment pacxona Kp=0,42, okpyxHas CKOPOCTh B CPEHEM CEYSHUH Kojieca 28 m/c, yroi Bxoza moroka $1=22, yros BeIxoaa
notoka 32=50, cpexHss IIOTHOCTH Bo3ayxa B BeHTHIIATOpe pl=1,1 kr/m3, KI1J] pemerku 0,8.

6) B oxHOCTYNEHYaTOM BOJOOXJIAXIAEMOM KOMIIPECCOpe ¢ MaccoBoi mogadeid M=0,2 Kr/c, qaBieHHe BO3AyXa IOBBIIIACTCS




¢ P1=0,2 MIla no P2=0,6 MIla , HauansHas TemmepaTypa Bo3ayxa t=20 oC, moka3arens noautpons! cxarus 1,2. Hackomasko
yYMEHbLINTCS paboTa cxkatus L, eciiv oHO OyJeT MPOUCXOUTH B IBYXCTYIICHYATOM KOMIIPECCOpe (z=2) MOMOJIUTPOIIE C IPEKHUM
MOKa3aTeJIeM N IIPH OAWHAKOBOW paboTe CXKAaTHs B KaXKIOH CTYICHH, IPHUEM OXJIaKICHHUE BO3IyXa B IIPOMEKYTOUHOM OXJIaIHTENIe
MPOU3BOIUTCS 10 HaYaIbHOM TeMmeparypsl? [lepenanoM naBneHunit B OXJIaAUTENE MOXKHO, IPEHEOPEUb.

7) Omnpenenure cpenHuii quaMeTp d TEpBON CTYNEHW W KOJMYECTBO CTYIIEHEH Z OCEBOTO KOMIIPECCOpa Ul CHKATHsI BO3IyXa
HpH CIEAYIOMNX UCXOAHBIX JAHHBIX: CPEIHASA OKPYXKHAs CKOPOCTH JomaTku u=210m/c, koaddunuent nanopa kH=0,97, vactora
BpaieHus Bana n=6500 muH-1, HavanpHOE naBnenue Bo3ayxa pl=0,1 Mlla, HayaneHas Temnepatypa ero t1=20°C, koHeuHOE
nasienue p2=0,6 MIla.

8) Orpenenuth TEOPETHUECKYI0 Mmoaady QT OJHOCTYNEHYaTOro aMMHAYHOTO MOPIIHE-BOTO0 KOMITPECCOpa MPH CIIETYIOLTNX
WCXOJIHBIX JTAaHHBIX: JAefcTBUTENbHAS mogada Q=60 M3/4, cTeneHb MOBBIIICHHS JaBJICHUS €=3, OTHOCUTEIBHBIH 00HeM MEPTBOTO
npoctpancTBa a=0,02, Tepmudeckuii koadunuent A1=0,8, koadduineHT repmMernaroctd Ar=0,9 nmoxasarens HOIUTPOIIBI
pacmmpenus n=1,1.

9) Ormpenenuts, TeopeTuueckyto QT u aelcTBuTenbHy0 Q Mojadu OAHOCTYNEHYATOTO POTOPHOTO IUIACTUHYATOIO
KOMIIpeccopa eciid BHyTpeHHUH auametp kopiyca 0,4 m, anuna ruiactud 400 My, sxcuentpucurete 0,016, vactora BpareHus
poropa 990 06/muH, kodppunmeHt nmoxauu L0=0,6.

KommbrorepHoe TecTupoBanue

Yro Takoe rnojaya HarHeTaTena?

OTHOIIIEHHE 00beMa I0AaBaeMOH KUAKON MO0 ra30BOi cpelbl MpY HAYAIbHBIX YCIOBHUIX KO BPEMEHH

CWJIa JIaBJICHUS, CO3/1aBacMast JIOMACTSAMH HJIH MOPIITHEM HACOCA, MPUIOKEHHAS K TOMY, YTOOBI TPOTOJKHYTH KHIKOCTb WU Ta3
SHEPTHSI, KOTOPYIO MOTydaeT 00beM XKHUIKOCTH BecoM B | H mpu mpoxoskaeHun depe3 HarHeTaTenb

H30BLITOYHOE JABICHUE, CO3JaBaEMOE HAarHETATEIEM

Uro Takoe razoayBka?

SHEepreTHyYecKasi MallliHa WIK YCTPOUCTBO ISl TIOBBIIICHNUS IaBICHUS U TIEpeMEIIeHHsI ra3000pa3HbIX BEIIECTB
MalliHa, paboTaroIIas IPH CTEHCHH MOBBILICHHS AaBieHus £>1,15, HO HCKYCCTBEHHO HE OXJIaKaaeMas
MalnHa, paboTaoNIas Py CTEICHN MOBBINICHHS AaBieHus e<1,15

Kaxoe u3 nepeuncineHHbIX YyCTPOMCTB HE OTHOCHUTCS K HarHeTaTesimM?
MEJIbHUYHBI BEHTUIISITOP

MBIICBOI BEHTHIISTOP

JIOACTHOM HAcOC

00BEMHBIN HacoC

MTHEBMOMOTOP

YkakuTe OCHOBHBIE ITapaMeTPhl pabOTH HarHeTaTenei?

o0BbeMHas 10/1a4a, CTeNeHb HOBBIICHHS JaBICHHMs, YaCTOTa BPaIlleHHs Bajla M IOTpediseMas HOMHHaIbHas MOLHOCTD
[10J1a4a, Harop, BaKyyMMETpHUECKasl BbICOTa BCAChIBAaHUS U YAaCTOTa BpaILleHUs

pacxoj, CTeNeHb MOBBIMICHNS JaBICHUS, IHaMeTp pabouero Kojeca, 9UCIIO JIOTATOK

KII[I, motrpebisieMast MOIIHOCTD, HAIIPSDKEHHE MMUTAIOIIEH CeTH, YacTOTa MUTAIOIIEr0 HAMPsDKEHUS

Kaxoe 13 yka3aHHBIX yCTPOHCTB HE OTHOCUTCS K IBUraTENIIM BHYTPEHHETO CrOpaHus?
asurarens CtupiauHra

JBUrarens BaHkens

nBurarens JleHyapa

nsurarenab OTTo

Kakolii mponecc cxxaTHsi UMEET MECTO B pealIbHBIX KOMIpeccopax?
MOJUTPOIHBIN

MOHOXPOMHBIHI

aauabaTHBIN

H30XOPHBIN

M30TEPMHUUYECKUI

Kaxoe ux nepedncieHHbIX YCTPOHCTB SBIISICTCS TEIUIOBBIM JBUTaTENEM?
mapoBasi TypOmHa

JBHUTaTeNlb BHYTPEHHETO CTOPaHUs

PEaKTUBHBII ABUTATEIb

neurarens CTupianHra

BCE IIEPEUHCIICHHBIC




Kaxoii mporiecc cxxatusi B KOMIpeccope SBISIETCsl HAUMEHee 3aTpaTHBIM?
aauabaTHBIN

H30XOPHBIN

M30TEPMHUUYECKUI

n300apHBIii

W303HTPONMYECKUN

Kakoe 13 yka3aHHBIX YCTPONCTB HE OTHOCHTCS K JBUTATEISIM BHEIIIHETO CTOPaHHs?
ra3oBas TypOHMHa

mapoBasi MallluHa

neurarens CtupianHra

VkakuTe HarHeTaTeNnu TMHAMHYECKOTO AeHCTBHA
panualbHBIN, OCEBOM, BUXPEBOM
aKCHAJBHOIOPIIHEBON, ITMOEPHBIH, 3yOUaThIi
BHHTOBBIE, OCEBOI, BUXPEBOM

BUXPEBBIC, TUCKOBBIE, 3y0UaThIi
paauaIbHONIOPITHEBOH, 3y0UaTHIil, BHHTOBOH

VYKaXuTe HarHeTaTenu 00beMHOTO0 AeHCTBHS.
panualbHBIN, OCEBOM, BUXPEBOM
paauaIbHOMOPIIHEBOH, 3y0OUaThId, BUXPEBOI
BUXPEBOH, POTOPHBIN, MEMOPaHHBIH
MIAOEPHBIH, 3y0UaThIi, CTPYHHBIH

Ha uro BnmsieT KOIMUecTBO JionacTei B pabodyeM Koiece?

4yeM OouIbIle JIoNacTel, TeM OOJIbIIE IIOBEPXHOCTh TPEHHS U COOTBETCTBEHHO OOJIbIIIE MEXaHUUECKHE ITOTEPH
CYIIECTBEHHOTO BIMSHHS HE OKA3hIBACT

geM OOJIbIIe JIONAcTeH, TeM MEHbIIe MEXaHUIEeCKHe ITOTepU

OT 9ero 3aBHUCHT BBICOTA BCACBIBaHMS Hacoca?

OT CKOPOCTHU BO BXOJJHOM CEUEHHH HACOCA, OT IIOTEPh BO BCACHIBAIOIEM TPYOOIIPOBOE
OT PACIIOJIOKECHHUS HACOCAa OTHOCHTENIFHO YPOBHS TOBEPXHOCTH KHIKOCTH B pe3epByape
OT CKOPOCTH BpameHus U GpopMsl paboyero xoieca

BCE OTBETHI BEPHEIC

Kakue notepu yuurtsiBarorcs Mmexanndeckum KI1J[ nacoca?

MOTEpH, O0YCIOBICHHBIE TPOTEKAaHUEM YKUAKOCTH Yepe3 3a30PbI

MOTEPH, CBSI3aHHBIE C TPEHUEM B TIOAIINITHUKAX M YINIOTHEHUX Baja
MOTEPU yTeUeK U MOTEPU NPEO0TICHHUS THAPABINUECKIX COPOTUBICHUN
NOTEPU Ha TPEHHUE KUJKOCTH O HANpaBIISAIOLINE €€ IOBEPXHOCTH JIOMATOK
BCE OTBETHI BEPHEIC

Kakwue nmotepu yuursiBarorcss oobemasiM KIT/1?
[Motepu (yreuku), 00yCIOBICHHBIC MPOTEKAHUEM JKUAKOCTH (Ta3a) 4yepe3 3a30pbl MEXKIY Pa00OYMM KOJIECOM M KOPITyCOM MAIlIUHBI U3
30HBI TIOBBIIIIEHHOTO JIABJICHHS B TIOJIOCThH BCACBIBAHUSI.

O6bwemusiit KITJ] Hacoca - 310

OTHOILIEHHE €ro JeHCTBUTENBHOMN MOJa41 K TEOPETHIECKOM

OTHOILIEHHE €ro TEOPETUYECKOM [T0AAYH K AeHCTBUTEIbHON

Pa3HOCTh €0 TEOPETUYECKON U JICHCTBUTEILHOM Mogaun

OTHOIIICHHE CYMMEI €r0 TEOPETHYCCKOHN U ACHCTBUTEIBHON MOJIAYX K 4aCTOTE 000POTOB

[Touemy neiicTBUTENBHBIN HALIOP, Pa3BUBAEMBIH KOJIECOM, MEHBLIE TEOPETUUECKOTO, OMPEAETICHHOTO N0 ypaBHEeHHIO Dinepa? ITo
00BsICHSIETCS

JICCTBUEM CUJI TPEHUS U OTCYTCTBUEM OCEBOM CUMMETPHH IIOTOKA

NOTEPSIMHU HAINOPa Ha IPEOJ0JCHNE TUAPABINYECKUX COIIPOTUBICHUN

OTIMYHMEM PEallbHBIX YCIOBHH paboThI Hacoca OT HIEalbHBIX

HaJIMYHMEM THJIPABIMUYECKUX COIPOTUBIIEHUI BHYTPU Hacoca IIPU IOJOXKHUTENbHBIX I0AaYax

BCE OTBETHI BEPHBIC

Kaxkoii u3 CJICAYHOIIUX croco6oB PEeryInMpoBaHuA MoJa4r HaroneTaTeysa HanboJiee SKOHOMHUYCH?
HU3MCHCHHUE 4YaCTOThI BPpAIICHUA pa6oqero KoJieca

JApOoCCeIINPOBAHNC HAa CTOPOHE NTOAaYn

APOCCCIIMPOBAHUEC HA CTOPOHE HArHETCHUA

HU3MCHCHHUC yIJia MOBOPOTA JIOIIATOK

YKakuTe OCHOBHBIE IIPEUMYIIIECTBA OCEBBIX HarHEeTaTelnen




BBICOKAs! MPOU3BOAUTEIEHOCTD
Boicokmid KIT]]

KOMITaKTHOCTh

IJIaBHAs 1Mojava

BCE OTBETHI BEPHBI

Kakne 3 yka3aHHBIX JIOTIATOK 00ECTIEUNBAIOT MAKCHMANIBHYIO IPOU3BOANTEIBHOCTE pabodero koyeca?
OTOTHYTHI BIEpeN

C paauajIbHBIM BBIXOJIOM

OTOTHYTBIC Ha3a/1

OpsIMBIC

HAKIIOHHBIC

C Kakoil LeIbI0 UCII0JIb3YIOT MHOTOCTYIIEHYAThle HarHETaTeIn?
JUTSL TOBBIIIIEHUS pacxoaa

JUIS IOBBILICHUS HAanopa

JJIsI TOBBILICHUS HAIlopa U pacxoa

JUIsL yMEHBIIEHUS Harmopa

C kaKoll LlenbIo HarHEeTaTeNNN YCTaHABIUBAIOT MapaieabHo?

JUTSL pe3epPBUPOBAHMS 1 U 00eCIedeHIsI IEPEMEHHOT0 rpaduka Harpy30K
KOT/Ia pacXo MepekaunBaeMoi KHIKOCTH U3MEHSETCS B IMIUPOKUX Mpeenax
OJIMH HarHETaTelb PacXoayeT MHOTO 3IEKTPO3HEPTUH

BCE OTBETHI BEPHEIC

HasoBute 0CHOBHBIE CIIOCOOHI MPEIOTBPALIEHHUS TOMITAXKA
UCIIOJIb30BaHNE MPOTHBOMIOMITA)KHOTO KiallaHa

CBOCBPEMEHHOE OOHAPYKECHHE MOMITaKa ITyTeM M3MEPCHHUS TaBICHUsI
cOpoc paboueii cpeabl

MEpeITyCK C BbIX0J1a KOMIIpeccopa

BCC OTBCTHI BEPHBIC

Kax n3MeHuThCS IOJa4a HACOCHOM YCTaHOBKH, €CITU MapajuIeIbHO ¢ pabOTAIOIMM HACOCOM BKIIOYHUTH BTOPOH TOYHO TAKOH ke
Hacoc?

IIPOU3BOIUTENBHOCTh YMEHBIIUTCS

[10]1a4a YBEJIMYUTCSI MEHEE, YEM B JIBA Pa3

pacxos yMEHBIIUTCS B Ba pas3a

[10/1a4a YMEHBIINUTCS B 1Ba pas3a

pacxoj; BO3pacTeT B [iBa pas3a

YTo Takoe KaBUTAIMsA?

ramreHre 0OJBIIOTr0 KOJIMYECTBA ITy3BIPEKOB
CTOCO0 TalleHus THAPABINYECKUX YAApOB
IIPOLECC UCKIIIOYEHHS Pa3PEKEHUs ra3a

SIBJICHUE, [IPOUCXOIS1IIEE B HEMOABUKHBIX IOTOKAX
HET BEPHOTO OTBETA

KakoBa 001acTs MpUMEHEHHUS IIECTEPEHHBIX HACOCOB?
CUCTEMBI CMa3KH JIBUTATENIeH U THIPONMPUBOIAX

JUTS IOJJA4M BSI3KOM KHUIKOCTHU U MapaduHOB

MIPY HEBBICOKOM ypOBHe jaBiieHus (He Boime 20 MITa)
MIEPEMEIICHUE BEIIESCTB C HU3KUM YPOBHEM IMTYJTbCAIIMH TTOTOKA
BCE OTBETHI BEPHEIE

J11s1 9ero NpUMEHSIIOT BEIXOJHOM pecHBep B KOMIIPECCOpHOH ycTanoBke? s
cOpOC M3IHIIHETO CKATOTO BO3IyXa

HAKOTIJICHHUS C)KATOTO BO3IyXa

KOMITCHCAIIUY BUOPALIUH JBUTATEIIS

yIaJICHHST U3JTHIITKOB BJIark U3 BO3IAyXa

YBEITHMYMBAET MPOU3BOAUTENEHOCTH KOMIIpECCOpa

YeM 00BACHACTCS HATHUHE MCPTBOI'O MPOCTPAHCTBA B MMJIIMHAPEC KOaneccopa? 210 IPOCTPAaHCTBO, H€O6XOI[I/IMO JJIA
HCKITFOYCHUA BO3MOKHOCTH yaapa IMOPHIHA B KPBIIIKY MUJIUHAPA

YMCHBIICHU S o0bemMa rasa B €INHUIY BpEMEHU

YBEINYCHUA o0beMa nujirHapa

BCC OTBCTHI BEPHBI

KakoBa 10cTOMHCTBA BUHTOBLIX HACOCOB?




GecrryMHBIH

Boicokmid KIT]]
MpOCTast KOHCTPYKIIHS
CaMOBCACBIBAIOIINH
BCE OTBETHI BEPHBIE

UYem ompenensercs nepenaj qaBiIcHUN B BUHTOBOM Hacoce?
JUIMHHOM BUHTA

JUaMETPOM BHUHTa

BCJIMYUHBI SKCIICHTPUCHUTETA

BCC OTBETHI BEPHBIC

Kaxkwe u3 yka3aHHBIX HACOCOB 0OpaTHMBbI?
HIeCTEPEHYATHIC

BHHTOBBIC

paznualibHbple POTOPHO-IIOPIIHEBBIE
THAPOABHUTATENID

BCC OTBETHI BEPHLIC

W3 xakuX MaTepuasoB HE H3TOTABIMBAIOT 000HMY BHHTOBOTO Hacoca?
MeTaI

KepaMHKa

pe3uHa

TOJMMEPHI

Kaxkoe uucio BUHTOB TIPUMECHSACTCA B BUHTOBBIX Hacocax?
TOJIBKO OJJMH

He Ooiree Tpex

Ba

YHCIIO MOXKET OBITH JIFOOBIM

Yro Takoe k03 GHUIHECHT mogadn?

OTHOIIIEHHE paboyero o0beMa K MoJIHOMY 00beMy LIIITHHIPA

OTHOIIICHHE 00BbEMa MEPTBOTO IPOCTPAHCTBA K HOMHHAIBHOMY 00BEMY

OTHOIIEHUE 00BEMa MEPTBOTO IIPOCTPAHCTBA IMIIMHAPA KOMIIpEccopa K paboueMmy o0beMy
OTHOIIIEHHE 00beMa ra3a K TeMIepaType, JaBICHUIO U BIAXKHOCTH ra3a

Kak Brnusier Benuuunnaa MeptBoro npocrpanctsa Ha KI1/I kommpeccopa?

¢ yBeNmueHneM oobemMa MepTBoro npoctpanctBa KIT/[ koMmnpeccopa yMeHbIIaeTCS
HE BIIUSET

¢ yBennueHneM oobema MepTBoro npocrpanctsa KI1J] kommpeccopa yBenmmuuBaercs

Kakue Tumns! nopuraeif npuMeHstoTces B KpelnkondHsIx koMIpeccopax?
OMIO3UTHBIE NOPLIHU

TPOHKOBBIE IPOXOIHEIE TIOPIITHI

TOJIBKO TIOPIIHYU JUCKOBOTO THIIA

o0JeryeHHbple TOPIIHU

(G pepeHInATEHBIC TOPITHA

BCE OTBETHI BEPHEIC

YTo mpOMCXOIUT NMPHU JOCTIKCHUH TIpefiesia paboTOCIOCOOHOCTH POTOPHOTO Hacoca?
BBIJIABJINBAHKE )KUKOCTH Ha KOHTAKTHBIX MTOBEPXHOCTSX

MOTEPH TUAPABINIECKUE YMEHBIIAIOTCS

JIABIICHUE PE3KO BO3pacTaet

Uro Takoe kpernkond?

YCTPOUCTBO pasrpy3Ku MOPIIEHb OT OOKOBBIX YCHIHI

MOJ3YH, COBEPLIAIOMINI BO3BPATHO-MOCTYNATEIbHOE ABHKEHUE MO HEMOJBHKHBIM HaIPaBIISIOIUM
COCIMHUTEIH MTOPIIHS U IIaTyHa B KPEHIIKOMI(PHOM KPHBOLIHITHO-IIATYHHOM MEXaHU3ME

BCE OTBETHI BEPHBIC

['7ie B cxeMe KOMIIPECCOPHO# YCTAaHOBKU YCTAHABIMBAETCS MACIOOTICIUTENb?
JI0 pecuBepa

HocJie pecusepa

HE HCIOJIb3YIOT BOOOIIIE

TerutoBast MamuHa, B KOTOPOH XHUAKOE MIIH ra3000pa3Hoe pabodee TeIo IBIKETCS B 3aMKHYTOM 00BEMeE, Pa3HOBHIHOCTh
JIBUTATEJIsl BHELIIHETO CrOPaHUs




neuratens CTupiuHra
nsurarens Hlpare

JI1s XapaKTepuCTUKH pabOTHI CUCTEMBI PETYIUPOBAHHUS IIeTIECO00Pa3HO MOJIb30BaThC 3aBUCHMOCTHIO H3MEHEHHS YMciia 000POTOB
oT mMotrHocTu n=f(W), Tak Ha3pIBacMOM

CTaTHUYECKOI XapaKTePHCTUKOMN PEryIHPOBaHUS TypOHHBI

00paTHOM CBA3BI0

CTETEeHbI0 HEPaBHOMEPHOCTH

CTETICHBIO HEUYBCTBUTEIBHOCTH

HET MPaBUIBHOTO OTBETa

Bornee 4yBCTBUTENBHBIMU, Y€M MEXaHUYECKHUE PETYISATOPBI, ABISIOTCS
PETryAATOPSBI C THAPOAMHAMUYECKHMH JaTYHKAMU

CEPBOMOTOPBI

aBTOMATUYECKUI CTONOPHBIN KIIallaH

HOPIIEHb CEPBOMOTOPA

HITOK PEryNHUpPYIOIIEro KIanaHa

B coBpeMeHHBIX MapoBbIX TYpOUHAX MPETyCMOTPEHA CUCTEMA 3aIlUThI:
OT NOBBILICHUS YaCTOTHI BpalleHUs (ducia 000poTOB)

OT TIOHIDKCHUS JaBJICHHS Macia

OT OCEBOT0 CABUTA POTOPA

HET MPaBUIBHOTO OTBETA

3ammrTa OT yBeNMYEHHs Yrcia 000pOTOB MpeKpaliaeT moaady napa B TYypOHHY IPU MOBBIIIEHUHN YaCTOTHI BPAIIEHHS CBEPX
HOMMHAJIBHOM Ha ...

11-12 %

15-18 %

3-5%

7-8 %

8-10 %

Koadduunenrom Bo3Bpara TEMIOTHI ONPEAENsET ...

JIOJIIO TIOTEPbh, KOTOPast HE MOXKET ObITh MCIIOJIb30BaHA B IOCIIEYIOIINX CTYIICHAX TYpOHHBI
JIOJTFO TIOTEePh, KOTOPast MOXKET OBITH NCIIOJIF30BaHA B ITOCIICAYIONIUX CTYIICHIX TYpOWHBI
JI0JI10 IOTeps, koTopas cHukaeT KIIJI crynenu

JOMOTHUTENbHBIE TOTEPU

YBEIIMYEHUE TEILIONEpernaia

s nmpenoTBpalieHust MOsIBIEHUS U30BITOYHOTO IaBIEHUS B CUCTEME CMa3KU YCTaHABIMBACTCS CIEUUANBHBIN ...
aBTOMATHYECKUH CTOTIOPHBIN KIiIanaH

MacCIISTHBIN TYpOOHACOC

JIpOCCENbHBIN KilanaH

MpeIoXpaHUTEIbHBIN KIIanaH

30JI0THUKOBAsS BTYJIKA

C noBblIIEHHEM TEMIEPATypPhl MUTATENbHON BOABI B 3HAYUTEIBHBIX MIPEAeNaX MPOUCXOIUT:
YXyALICHNE TEIIOBOH SKOHOMUYHOCTH TYpOOYCTaHOBKH

YXYIIICHNE TETUIOBO SKOHOMHYHOCTH HEPTro0IIoKa

YMEHBIIEHHE pPacxoa TOILUINBa

YBEJIMUEHUE Pacxo/ia TOIINBA

cHikeHue KI1J]

Ilo nenu ucnonb30BaHMS SHEPTETUUECKUE TYPOUHBI CIyXKaT:

JUIS IPUBOJIA MEKTPUYECKOTO TEHEPATOPA, BKIIOUYEHHOTO B BHEPTETUUECKYIO CUCTEMY, U OTITYCKa TEMIOTHI

JUTSL 00€CTIeYeHHs ITapOM PA3TIMYHbIX BHAOB TEXHOJIOTHUECKHAX IPOLIECCOB B METAJUTYPIHIECKOH, XUMHYECKON IIPOMBIIIIIEHHOCTH,
IpU IPOU3BOACTBE OyMaru, caxapa, TKaHel

Juist o6ecreueHns: TEXHOJIOTHYECKOTo Mpollecca MPOU3BOCTBA ANEKTPOIHEPTUH, HATIPUMED, AT IPUBOAA MUTATENbHBIX HACOCOB,
BO3JIyXOyBOK KOTJIa H T.JI.

Uro siBrsieTcs paboYMM TEJIOM B Ta30BBIX TypOMHAX:
nap

ras

HPOIYKTHI CTOPaHUs TOILIUBA?

K craTopy TypOHUHBI OTHOCAT:
paboune nonaTku
COILIOBBIC JIOIIATKH




Ban?

K poTopy TypOUHBI OTHOCST:
KOPITyC

COILJIOBBIE JIOIATKU

Ban?

Kakoii T mapoBsIX TypOHH IpeHa3HAueH IS BEIPAOOTKH TOIBKO MEKTPHUECKON SHEPTUH
KOHJICHCALlMOHHBIE
TerI0 GUKauOHHEIE?

Kaxoii u3 TunoB TypOuH paccunTad Ha paboTy 0e3 KOHIeHcaTopa:
MPOTHUBOJABIEHYECKHI

KOHJIEHCAlUOHHBIN

Te0UKAINOHHBINA?

IMapoBas Typouna tuna IIT npexmonaraer HaTMIue:
MIPOU3BOJICTBEHHOTO 0TOOpA mMapa

MPOU3BOJICTBEHHOTO U TEIUIO(UKAIIMOHHOTO OTOOPOB Hapa
JBYX TEIIO(HKALIMOHHEIX 0TOOPOB napa?

Kanai, CKOpOCTh TEYCHHsI B KOTOPOM YBEITUUUBACTCS IIPH CKOPOCTSIX, MEHBIIUX CKOPOCTSIX 3BYKA, HA3bIBACTCS
KOH(Y30pOM

T dpy3opom
yaurka?

ITo xakoMy UKITy paboTaeT MapoCWIOBasi yCTAHOBKA C ITOJHOM KOHJEHCalMel 0TpadoTaBILero napa:
Penkuna
Kapno/lansToHa?

YacroTa BpallleHUs MapOBbIX TYPOUH Ha 3JIEKTPOCTAHIUAX PoccHu cocTaBisier:
2000 06/muu

3000 06/muH,

4000 06/mMun?

JelicTBuTenbHyI0 paboTy, KOTOPYIO coBepIIaeT | Kr mapa B TypOHMHE Ha3bIBAIOT:
UCTIONIb30BaHHBIM TEILIONEPENaaoM TYpOUHBI

KITJ TypOuHEI

MOIITHOCTBIO TypOHHBI?

CaMblIe BHICOKHE TEIUIOBBIC MOTEPU B KOHICHCAMOHHBIX TYpOUHAX MPOUCXOMAT B:
CTYIICHAX TYypOWHBI

CTOTIOPHO-PETYIUPYIOIINX KIIaaHax

KOHzIeHcaTope?

3HaueHNE ONTUMAIBHON BIQXKHOCTH ITapa Ha BBIXOJIE U3 TOCICTHUX CTYIICHEH MapOBEIX TypOWH COCTABIISET:
1-2%

10-12%

50-60%?

J1nist yMeHBIIICHHS BIQKHOCTH T1apa Ha BBIXOJIC U3 TIOCICTHHUX CTYICHEH TypOUH MPUMEHSIOT:
MIPOMEXYTOUYHBIN NEperpes napa
pereHepaTUBHBIN MMOJA0TPEB MUTATEILHONW BOABI?

Kaxkoii 13 21eMEHTOB HEe BXOJUT B Ta30TYpOMHHYIO YCTaHOBKY:
KOHJICHCATOP

KaMepa CropaHus

KoMmrpeccop?

Kaxomy npoueccy cOOTBETCTBYET IIpoLece CoKaTUsl Bo3ayxa B komnpeccope I'TY:
aanabaTHOMY

HU300apHOMY

U30TEPMUUECKOMY?

3aBHCHUT JIK MOIIHOCTh MTAPOBOI TYpOWHBI OT JaBJIECHHUS B KOHAEHCaTope?
na
HeT?




3aBHUCHUT JI MOIIIHOCTh TA30BOM TYpOMHBI OT TEMIIEPATyPhI MPOJYKTOB CTOpaHHs TOIIMBA HAa BXOJIE B TYpOHHY:
na
HeT?

Uro Takoe CcOmIoBas pereTka TYypOUHHBIX CTYIEHEH:

COBOKYITHOCTb HAaIIPABJISAIOIIHX JIONATOK CTYHNEHH, YCTAHOBJICHHBIX B CTaTOPE TYpOHHBI
COBOKYITHOCTH HAIIPABJIAIONINX JIOTIATOK CTYIEHH, yCTAHOBJIEHHBIX HA POTOPE TYPOUHBI
COBOKYITHOCTH Pa004HX JIOMATOK CTYHEHHU, yCTAHOBJIEHHBIX B CTaTOPE TYPOUHBI

Yro Takoe pabodas penieTka TypOMHHBIX CTyICHEH:

COBOKYITHOCTH HAIIPABJISIONINX JIOIATOK CTYIICHHU, YCTAHOBJIEHHBIX B CTATOPE TYPOUHBI
COBOKYITHOCTH HAINIPABJIAOMINX JIOMATOK CTYNEHHU, yCTAHOBIEHHBIX HA POTOPE TYPOUHBI
COBOKYITHOCTH pabO4HX JIONATOK CTYIIEHH, yCTAHOBIECHHBIX Ha POTOPE TYpOUHBI?

CreneHb peakTUBHOCTH CTyHeHH, paBHas 0,1 cOOTBETCTBYeT:
AKTUBHOMW CTYIEHN

PEaKTHBHON CTYHECHI

AKTHBHO-PEAKTUBHOI CTyIeHH?

5.4. MeToauka OLIeHKH 0CBOCHHS AUCUMILIMHBI (Moay.1s, npakTuku. HAP)

Kputepuu oueHuBanus 0TBETa HA dK3aMEHE

OLeHKa «OTIMYHO» BBICTABISIETCS, KOTIa 00YHAIOIIMICS IeMOHCTPUPYET CUCTEMHBIC TEOPETHIECKUE 3HAHMS, BIAJICET
TEPMHHOJIOTHEH, JIeflaeT apryMEHTHPOBAHHEBIE BEIBOBI H 0000IICHNS, IPHBOAUT IIPUMEPHI, TIOKa3bIBacT CBOOOTHOE BIIaCHHE
MOHOJIOTHYECKOH Pedbo U CHOCOOHOCTH OBICTPO PEearupoBaTh Ha YTOYHSIOIIUE BOIIPOCHL.

Or1eHKa «XOPOII0» BEICTABILETCS, KOT/Ia 00yJaIoIIuiics IEeMOHCTPUPYET IIPOYHBIEC TEOPETHUECKUE 3HAHNUS, BIageeT
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAHHEIE BBIBOABI H 0000MICHNS, IPHBOAUT IPUMEPHI, HO IIPH 3TOM JIeJIacT HECYIIECCTBEHHEIC
OILIMOKH, KOTOPBIE OBICTPO UCIPABISIET CAMOCTOSTENBHO WIH IIPU HE3HAYUTENBHOM KOPPEKIIUHU IIPENOAaBaTeNeM.

Or1eHKa «yIOBIETBOPUTEIBHOY» BEICTABISIETCS, KOTIa 00yJaloIuiicss HerTyOOKie TeOpETHIECKHE 3HAHUS, TPOSBIISET c1abo
chopMUpPOBaHHbBIC HABBIKU aHAN3a ABJICHUI U IPOIECCOB, HEIOCTATOUHOE YMEHHUE JeNaTh apryMEHTUPOBAHHbIEC BBIBOJBI U
HPHBOJHUTH IIPUMEPHI, TOKa3bIBAET HE JOCTATOYHO CBOOOJHOE BIaJCHUE TEPMUHOJIOTHEH, JIOTHYHOCTBIO U ITOCIIEI0BATEILHOCTHIO
W3JI0KEHNS, JeaeT OUIHOKH, KOTOPBIE MOKET HCIIPABUTH TOIBKO IPH KOPPEKINH MPEIIOIaBaTelIeM.

O1eHKa «HEYOBIETBOPUTEIBHO)» BBICTABIISETCS, KOT/Ia 00yJaromuiicsa IeMOHCTPUPYET HE3HAHHE TEOPETUUECKUX OCHOB MpeaMeTa,
HE yMeeT JeNaTh apryMEHTUPOBAaHHbIE BHIBOBI U IPUBOIUTH IPUMEPEI, HE BIaJEE€T TEPMHHOJIOTUEN, IPOSBIIAET OTCYTCTBHE
JIOTHYHOCTH U TTOCTIE0BATENEHOCTHIO U3IIOKEHNS, AENAeT OIINOKH, KOTOPhIe He MOJKET UCIIPAaBUTh JaKe IPH KOPPEKIINH
IIPENOoJaBaTEICM.

HpOXO)KZ[eHI/Ie KOHTPOJIBHOTO MCPONPUATHSA IO CAA4Y€C dK3aMCHA CHUTACTCS BBIIIOJIHCHHBIM YCIICITHO, €CJIU IIPU €0 OLICHHUBAHUH
TMOJIy4€HA OLICHKA HE HMKE KYHOBJIECTBOPUTECIILHO.

6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENH 3ariaBue Bbubnuoreka W3natenscTBO, rOf, 3I1. agpec
JI1.1 | Yxuu B.B. l'uppaBnuyeckue MaluHbL. Mocksa: U] "OOPYM": UTHOPA-M,
Hacocsl, BeHTHIISTOPHI, 2011,

KOMIIPECCOPHI U TUAPOIIPUBO::
yueOHOe ocobOue

JI1.2 | Tuxonenkos Bb.I1. Hacocsl 1 HacOCHBIE CTAHIIMH. Mocksa : Ansranp-MI'ABT, 2005,
Y. 1. Hacocer: yueOHOE http://biblioclub.ru/index.php?
nocooue page=book&id=430699

JI1.3 | Tuxonenkos b.I1. Hacockl 1 HacOCHBIC CTAaHIIMH. Mockgsa : Ansraup-MI'ABT, 2005,
Y. 2. HacocHbIe CTaHIIUH: http://biblioclub.ru/index.php?
yuebHOe rocobue page=book&id=430700

JI1.4 |B.JI. KOma, C.C. Teopus, pacuér u Owmck : UzmatensctBo OMI'TY, 2017,

Bycapos, B.K. KOHCTPYHPOBAHHE ITOPIITHEBBIX http://biblioclub.ru/index.php?
Bacunses, N.I1. KOMITPECCOPOB : KOHCIIEKT page=book&id=493445

AucrtoB JIEKIIAHA




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI1.5 | A.B. Hanmaguii, C.JL. I"a3oBas nuHamMuKa B Kazans : KI'TY, 2010,
docc, M.A. TypOOKOMITpeccopax : yueOHoe http://biblioclub.ru/index.php?
MusepHIOK nocooue page=book&id=275818
6.1.2. lono/IHUTe/ILHAS TUTEPATypa
ABTOPBI, COCTABUTEIH 3arnaBue BubnmnoTeka W3paTenbcTBO, TO, 371. anpec
JI2.1 |B.A. Tanmun, I'T. Bentunsarops! : yuebHoe Owmck : UzmatensctBo OMI'TY, 2016,
Kycrukos, M.A. nocooue http://biblioclub.ru/index.php?
Tapan page=book&id=443133
JI2.2 | AJ. Bansmos, I'.T". Pacyer u koHCTpyupoOBaHUe Owmck : UzpatensctBo OMITY, 2017,
Kyctukon HEHTPOOSIKHBIX http://biblioclub.ru/index.php?
KOMITPECCOPHBIX MAIIIHH : page=book&id=493449
y4ebHOe ocobue
JI2.3 | OxotHukoB b.JI. DKcIuTyaTalys ABUraTenei ExarepunOypr : I3gaTenscTBO
BHYTPEHHETO CTOpaHuUs : VYpansckoro ynusepcureta, 2014,
yaebHOe Tocobue http://biblioclub.ru/index.php?
page=book&id=275818
J12.4 | JLU. I'peuyx, N.H. KupxocTHble pakeTHbIE Owmck : M3garensctBo OMITY, 2017,
I'peuyx JIBUTATEIH : y9eOHOe mocooue http://biblioclub.ru/index.php?
page=book&id=493319
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKAIMOHHOM ceTu «UHTEepHeT»
31 |LMS MOODLE http://moodle-nf.misis.ru/
6.3 Ilepeuennb MPOrpaMMHOTO odecredeHust
II.1 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
1.2 |MATLAB & Simulink
113 SimInTech
I1.4 |Scilab
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO eCcCHOHAIBHBIX 023 JaHHBIX
N.1 |window.edu.ru - emuHOE OKHO JOCTyIa K 00pa30BaTEeIbHBIM pecypcam
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHauienue
216 VYueOHas naboparopust Kommnext yue6HO# Mebenu Ha 12 mecT i oOydarommxcs,
1 cTauMOHApHBIH KOMIBIOTEp, JTa0OPaTOPUsl TEIUIOTEXHHUKU
U TepMOIWHAMUKH, Ja0OpaTOPHBIA CTEHA I H3Y4CHHUS
NPUHIMIIOB 1Ipeo0pa3oBaHus M W3MEPEHUs JaBJCHHs,
pacxoia JKHUIKOCTH, BO3AyXa, TOPEIKH MKCKIHUOHHBIE.
123 VYuebHas mabopaTtopust (xommbroTepHbIH | KoMruiekr yueOHoi Mebenu Ha 12 mecT s oOydarommxcs,

KJIACC)
JHIIOMHOTO
CaMOCTOSITEIFHOH paboTH! 00yJaromuxcs

Ka6uner KypCOBOTO u

IMPOCKTUPOBAHMA,

12 cTauMoHAapHBIX KOMIIBIOTEPOB JJsl CTYAEHTOB, 1
CTAallMOHAPHBIH KOMIIBIOTEp Ui IpenomaBatens (y Bcex
BBIXOJI B HMHTEpHET), MPOEKTOp, JKpaH, KOMMYTaTop, BeO
KaMmepa, AocKa-(paumuapT MarH.-MapkepHas TepeiBUKHAs,
noctyn k OUOC VYuuepcurera MUCHUC wyepe3 nuuHbIH

kabmHer Ha twrarpopme LMS Canvas u Moodle,
nuieH3noHHsle  mporpamMmbel - MS  Office, MS  Teams,
antuBupyc Dr.Web.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOLIIUXCS

B nporiecce n3yveHus AUCHUILTHHBL BBIACISIOT 1BA BU/IA CAMOCTOSTEIBHON pabOThL: ayTUTOpHAs ¥ BHEAyAUTOPHAs. AyTUTOpHas
caMoCTOsITeNIbHAs paboTa 110 TUCHUILIHHE BEIIOTHACTCS Ha YIeOHBIX 3aHATHAX MO]] PYKOBOJCTBOM IIperiofaBatels. BHeaynuTopHas
camMocTosATeNbHas paboTa - manupyeMas yaeOHas padota 00yJaronMcs, BRITIOTHsIEMas! BO BHEAYUTOPHOE BPEMSI 110 3a/IaHUIO0 U
[PU METOANYECKOM PYKOBOJICTBE IIPEMOAaBaTEIs, HO O€3 ero HemoCpeACTBEHHOTOo yuacTusi. CaMoCTOsTeIbHAs paboTa, He
IpeIyCMOTPEHHAs IPOrpaMMON YueOHO JUCIUIUTAHBI, PACKPHIBAIOIICH 1 KOHKPETHU3UPYIOLICH ee CoJIeprKaHne, OCYIIECTBIIACTCS
06y‘Ia}OIlII/IMC$I HWHHUIOHUATHUBHO, C HCJIbIO pCaIN3allun COOCTBEHHBIX y‘I€6HBIX 1 HAYYHBIX UTHTCPCCOB. JIIISI Oosee 3(1)(1)6KTI/IBHOI‘O
BBIIIOJIHEHUS CAMOCTOSITEIbHOM pa60T1>1 10 JUCHUIITIMHE MPETIOoAaBaTCIb PCKOMCHAYET UCTOYHUKU IJI pa60T1>1, XapaKTepusyer
HanOoJee PalOHAIBHYI0 METOAUKY CAMOCTOSTEIBHON pabOThI, IEMOHCTPUPYET paHee BHIMOJHEHHBIC 00YJaroIMMICs paOOTHI U T.
1. Buzbr 3amanuii U1 BHEAyTUTOPHOH CaMOCTOSTEIBHON pabOTHL, HX COJep)KaHHe U XapaKTep MOTYT HMETh BApHATHBHBIN U
nmuddepeHIpoBaHHBIA XapaKTep, YIUTHBAaTh HHINBHIYAIbHBEIE 0COOEHHOCTH oOydatomerocs. CaMoCTOsSTeNbHAs padoTa MOXKET
OCYILECTBIISITHCS MHIUBHUIYaNbHO WM TPYIIIaMU CTYACHTOB online U Ha 3aHATHAX B 3aBUCUMOCTH OT LIENH, 00beMa, KOHKPETHOM
TEMaTHKH CAMOCTOSATEIBLHOM PabOTHI, YPOBHS CIOKHOCTH. KOHTPOIB pe3yIpTaTOB BHEAYJUTOPHOI CaMOCTOSTEINFHON paboThI




OCYHICCTBIIACTCA B MpEACIaX BpEMEHN, OTBCACHHOTO Ha 00s13aTeNnbHbIe y‘IC6HLIC 3aHATHA 10 JUCHUIIIMHE HA TPAKTUYCCKUX,
naﬁopaTopHHx 3aHATUAX.




