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AHHOTAIIUAA
[porpaMma comepxkuT TepedeHb TeM (BOIPOCOB) MO JUCIUIIMHAM
IPO(ECCHOHANBEHOr0  IMKNA y4eGHOro IUIaHA MOArOTOBKM 0aKagaBpoB IO
Hampapjienuio  13.03.03 — Juepreruyeckoe MAIMIHHOCTPOEHHE, BOLUEIIIMX . B

COZIep)KaHKE TECTOBBIX 3aJaHUH BCTYIIHUTENbHBIX HCIBITAHHM B MATHCTPATYPY.

BerynutensHoe HCTIBITaHKE, OLIEHUBAETCS 110 CTOOAILHOM IIKaIe.
MuHEMaIbHOE KOIHYECTBO GAlLIOB, MOATBEPIKIAIONIEE YCIIEIIHOE IIPOXOKICHHE
MEXIUCIMITITHHAPHOro dKk3ameHa — 50 6aanos (50%).
BerynurensHele HCIBITaHUS 1UIsE 06pa30BaTENIBHBIX IPOrPaMM, Peaau3yeMbIX
Ha aHIVIMHACKOM SI3BIKE, IPOBOIATCS Ha AHITIHICKOM SI3bIKE.

PykoBogurens OI1 B.A. Ulyp

IlporpaMma paccMOTpeHa M PEKOMEHIOBaHA K M3JAHMI0 YUEHBIM COBETOM

HHCTUTYTa (IpoTOKOI Ne 6 oT «17» oxtsa6ps 2023 r.).




1. JMCUUIIJIUHBI, BKJIIOUYEHHBIE B IPOTPAMMY
BCTYIUTEJbHBIX UCHBITAHUN B MATUCTPATYPY

. lnHaMHuecKue HacOChl, pacyeT JIONMACTHBIX CUCTEM

. [IpoexTupoBanue 00BEMHBIX TUIPOIPUBOIOB U CPEACTB aBTOMATUKHU
. YIIpaBi€eHUEe ruIpaBINYeCKUMU MAIIMHAMH U THAPONPUBOAAMU

. Teopus pabouux mporeccos B J[BC

. Arperatsl HagnyBa [IBC
. XMMMOTOJIOTHS
. Teopust 00b€MHBIX KOMIIPECCOPOB
. Teopust TypOOKOMITPECCOPOB
0. Teopust aBTOMaTHUYECKOTO PETYIUPOBAHNUs, AaBTOMATH3aLMs HKCILTyaTalus
KOMITPECCOPHBIX, XOJIOAMIBHBIX YCTAHOBOK U BCTIOMOTATEILHOTO 000PYI0BaHUS
11. [TapoBblie U ra30BbI€ TYPOUHBI
12. DHepreTUvecKre MaIIUHBI ¥ YCTAaHOBKU
13. JoObI4a, moAroTOBKA U TPAHCTIOPTHUPOBKA raza. ['a30TpaHCIIOPTHBIE CUCTEMBI.
["a3oTypOunHbIie puBobl U HarHetarenu [ TIC
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5. Teopetnueckue ocHOBBI poekTupoBanus [IBC
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2. COAEP)KXAHHUE YYEBHbIX UCIHUIIJIMH

1. I[nHaanecmle HaCoOCbl, pacu€T JOMACTHBIX CHCTEM

1.
2.

w
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Ocesble Hacochl. OCHOBBI TEOpHH U pacyeTa. ['eomeTpruueckue XxapakKTepUCTUKH.
[MunpoanHamuyeckue nepenayuu. [IpuHun qedcTBus U Kaaccudukaims.

BHemHue W BHYTpEHHHE TapaMeTpbl THIAPOJAMHAMHYECKHX TIepeaad. BHemHue
XapakTepUCTUKHU. [ uapoMeXaHNYECKHUE TIepeIayn.

[lenTpobesxubie Hacockl. OCHOBHBIE MApaMETPHI U XapaKTEPUCTUKH.

DneMeHTapHas TEOpHs U pacyeT LEHTPOOeKHOTO paboyero Kojeca.

JlnaroHajabHbIE HACOCHI.

Pacder momacTHBIX CHCTEM paauaibHO-OCEBBIX THAPOTYPOUH.

Pacuer 10macTHBIX CUCTEM MTOBOPOTHO-JIOMACTHBIX THAPOTYPOUH.

Jlureparypa 1/ NOATOTOBKHU

1. TonmuxoB B.A. u np. JlonactHbie U OOBEMHBIC THIPABINYECCKUE MAIIIMHBI.
I'unponepenaun: Caukr-IlerepOypr: U3n-Bo [lonurexn. yH-ta, 2010.

2. llxapoyns C.H., XKapkoBckuit A.A. 'uiponHaMuKa MoToka B pabounx
KoJjiecax neHTpoOexubix Typoomamus: CII6.: U3n-so CIIOI'TY, 1996.

3. Tomaxx, I'.W. JlomacTHbie THUAPOMAIIUHBI W TUIPOJIUHAMUYECCKUE
nepenaun. OcHOBBI pabouero rmpolecca M pacyera TUAPOTYpOuH
[OnexkTponHbIil pecypc| : yuebHoe mocobue / .M. Tomax; Cankr-
[TeTepOyprckuii  TOCYyJapCTBEHHBIN MOJUTEXHUYECKUN YHHUBEPCHUTET.:

http://elib.spbstu.ru/dl/2/3399.pdf.


http://elib.spbstu.ru/dl/2/3399.pdf

2. IlpoexkTpoBaHHe 00bEMHBIX THIPONPUBOIOB U CPEICTB ABTOMATHKHU

MecTo ruaponpuBoa B CTPYKTYpe rHAPOPUIHMPOBAHHOIO TEXHUUECKOIO YCTPOICTBA.
WcxonHble JaHHbIE I IPOEKTUPOBAHUS THAPOIPUBOJIA.

PacyeT 0OCHOBHBIX pa3MEPOB IMAPABINYECKOTO UCIIOIHUTEIBHOTO MEXAHU3MA.
Oco0eHHOCTH MPOEKTUPOBAHUSI TUAPOIPUBOJIOB C IPOCCEIBHBIM YIIPABICHUEM.
Oco0eHHOCTH MPOEKTUPOBAHUSI TUAPOIPUBOIOB C MAILIMHHBIM YIIPaBICHUEM.
[ToBbleHne 3pPeKTUBHOCTU pabOThl CUCTEM TUAPOIIPHUBOIOB.

Mcnonp30BaHKe B IUKJIOBBIX IPUBO/AX 3JIEMEHTOB THJIPO- U THEBMOABTOMATHKH.

NogakowdE

JInTepaTypa 1Jis MOATOTOBKHA
1. I'psako JLII., Ucae KO.M. I'maponuHamMudeckue W THUIAPOOOBEMHBIC
nepesayd B TPAaHCMUCCHUSIX TPaHCHOPTHBIX cpeAcTB: CankT-IleTepOypr:
Hectop, 2000.
2. OpnoB FO.M. I'mapaBnandeckre MalIiHbl U CPEJCTBA TUAPOABTOMATUKH:
[lepmb: IIlepMCKMi TONMTEXHUYECKA HHCTUTYT, 1984.

3. YnpasieHue ruipaBiu4ecKUMH MAIIMHAMY ¥ THAPONPHUBOIAMU
PerynupoBaHue SHEpreTHYECKUX MAIIUH.

Cucrtembl aBToMatuueckoro ynpasieHus (CAY).
Marematuueckoe moaenupoBanue CAY.

VYcroitunBocts CAY.

KauecTBO perynupoBanus.

ARl A

Jlureparypa 1/ NOATOTOBKHU
1. Ilonos E.II. Teopus JHMHEWHBIX CHUCTEM aBTOMATUYECKOIO
perynupoBanus u ynpasienus: M.: Hayxka, 1989.
2. YmoB B.A., ®unator W.H. JluHamuueckue XapaKTCPUCTUKH
ruapaBiandyeckux arperaros: JI.: JIITH, 1983.

4. Teopusi paGouux npoueccos B JIBC

OcHoBHbIe TTOKa3aTenu padoyero nukia JIBC.

Pa6oune nuxier JIBC.

XapakTepuCTHKU U TePMOJIMHAMHYECKHE Moka3aTenu pabounx ten JIBC.

['a3000MeH B AByX- U 4eThlpexTakTHbIX JIBC, ompeneneHne mokasarenell KadecTBa

razooOMeHa.

[Tpontecc cxxarus. [TapameTpbl KOHITA CKATHSI.

[Tponiecc cropanus-pacumpenus. TepMouHAMUKa MPoIiecca pacIupeHus

Temnnooit 6ananc JIBC.

Pexxumbl pabOTHI U XapaKTEPUCTUKH JIBUTATCIICH.

BoznyxocHabxeHre mopITHEBLIX ABUTaTeNel. THITBI CUCTEM HAJlTyBa.

10 CMmeceo0Opa3oBaHue B JBUTATEIIAX C HICKPOBBIM 3a)KUTAHHEM PA3HBIX THUIIOB.

11. TIpormecc cMeceoOpa3oBaHus B AU3EIbHBIX IBUTATENISIX PA3IUYHBIX TUIIOB.

12. CamoBoCIITaMEHEHHE B JBUTATENIX C BOCIUIAMEHEHHEM OT CXKaThs. 3aJepiKKa
BOCIUTAMEHEHUS.

13. TemmmooOmen B nmopuiHeBbix JIBC pasnuuHoro tuma.
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JluTepaTypa 1Jisl HOATOTOBKH

1. Kasrapanze P.3. Teopus nopuineBsix asurareneii: M.: Uza-so MI'TY
uM.H.O. baymana, 2008.

2. Teopust nBUratenel BHYTPEHHErO CropaHus: pabouyue MpPOIECCHI:
yue0. 11t By30B 1o criell. "JIBurarenu BHyTpenHero cropanus’ / [H.
X. Jlpsiuenko, A. K. Koctun, b. II. IlyraueB u ap.]; mox pen. H. X.
Hesuenko .— W3a. 2-e, pom. u mnepepad .— JleHuHrpang
MammHoctpoenue, 1974 .— 551 c.

5. TeopeTnueckue ocHOBBI IpoekTHpoBaHus [{BC

ok owndE

9.

OcHoBHBIE cTauu nporecca npoektupoBanus [[BC.

Br16op Tuna nBuratens, KOMIOHOBKH, BUAA OXJIAXKACHHS, TAKTHOCTH

KoMIIoHOBKa MONEpEYHOro U IPOJOJIBHOTO Pa3pe30B IBUTaTENs.

CunoBble cxemsl KopitycoB. Kaprep. Pa3HOBUAHOCTH KOHCTPYKIIMHU KapTepa.
Hununnap, 070K UMIMHIAPOB, TPeOOBAHUS, MPEABIBISIEMBIE K HUM.

['onoBka munuHApoB. TpeOoBaHUS K KOHCTPYKIUH T'OJOBKM LUWIMHIpA. OCHOBHBIE
PEKOMEHAALNH 10 IPOEKTUPOBAHUIO TOJIOBKHU.

Konenuartsiif Ban. TpeOGoBanus k KoHCTpyKUUU. KOHCTpyKTHBHBIE THUIIBI. PacueTsl Ha
IIPOYHOCTH OCHOBHBIX 3JIEMEHTOB KOJICHYATOTO BAJIA.

[TopmneBas rpynmna. Ha3znauenue, ycioBusi paOoThl, TpeOOBaHUS K KOHCTPYKIUH.
[TopmaeBoit manen. Pacuersl Ha NpPOYHOCTH MHOpHIHEBOro mnanbla. [lopriHeBbIe
konblia. KoHcTpykTHBHBIE 0COOEHHOCTH. PacueTsl Ha MPOYHOCTD.

latynnas rpynma. TpeboBaHus K KOHCTPYKIMH. OCHOBHBIE THIBI IIATyHHBIX
MEXaHU3MOB. PacdeTsl Ha POYHOCTH DJIEMEHTOB MIATYHHOH T'PYIIIBIL.

10. Mexanu3m razopacnpenenenus. Tunsl MI. KOHCTpyKTHUBHBIE THIIBI KJAallaHHBIX

MEXAaHU3MOB U UX 3JICMCHTHI.

11. lunamuueckuii pacuet [ABC, ero 3agaum, mociegoBaTeabHOCTh pacueta. [IpuBenenue

MOCTYMATEIBHO-ABIKYIIIUXCSI U BPALIAOIIMXCS MAacC, JUHAMUYECKH JKBHUBAJICHTHAS
Mozenp maryHa u Bcero KIIM. Cunbl u MoMmeHThl, aeictByromue B KIIM
ONHOLMJIMHIPOBOro asurarens. llocTpoeHne COBMEIICHHBIX M pPa3sBEPHYTHIX
JuarpamMM cui AaBiieHHs ra3os U cwil nHepuuu 11JIM. CyMMapHble CHIIBI U KpYyTAILIUE
MOMEHTBI, JACUCTBYIOIIME HAa KOJEHYATBId BaJl MHOTOLUMJIMHIPOBOIO JBUTATENS.
TabnuyHbId METOJ] pacueTa CyMMapHBIX CUJI © MOMEHTOB. BekTtopHas u pa3BepHyTas
JuarpaMma JaBJICHUN Ha NIATYHHYIO IIEWKY U IIATYHHBIN OAIIMITHUK.

12. OcHOBHEBIE YCIIO0BUA BHECIIIHEH HHHaMH‘ICCKOﬁ YPaBHOBCIICHHOCTH. JII/IHaMI/I‘ICCKI/I

OKBUBAJICHTHAas1 MOJICIb OJHOPAOHOTO OJHOBAJBHOI'O ABUTAaTECIIA.
HOCJ’IGILOB&TGJ’IBHOCTB aHaJIi3a YPaBHOBCHICHHOCTH I[BI/IFaTeJ'IeI\/’I CJIOKHBIX
KOMITOHOBOYHBIX CXCM.

JluTepartypa [Jisi HOATOTOBKHU
1. PymsnueB B.B. KoncTpykuusi U pacder ABUraresiedi BHYTPEHHETO
cropanus: CII0.: U3n-Bo [lonurexs. yn-ta, 2004.
2. BeipyboB JI.H. m np. JlBurarenum BHYTpEHHEro cropanus: M.:
Mammunoctpoenue, 1983.



3. Pymsuuer B.B., CumopoB A.A., Illa6anoB A.}O. Jlunamuka
nsurareisi. Yueonoe nocooue, CII0; M3narensctBo CIIOITIY, 2012

6. Arperatsl HagayBa JABC

1.

2.

HannyB kak cpeacTBO  yilnyyll€HUsT TEXHHUKO-DKOHOMHYECKHMX  IOKa3aTenei
nBurareneil. Buasl Hagaysa.

Tunel KOMIIpECCOpPOB, HUCIOJB3YEMBIX MJIA HaaayBa aurateneil. CpaBHHUTENbHas
XapaKTepUCTUKAa TOPIIHEBBIX, POTALMOHHBIX, BHUHTOBBIX U  IEHTPOOEKHBIX
KOMIIPECCOPOB. ['a30qMHAMUYECKUI pacyeT KOMIIpECCOpa.

[IpunuunuanbHbple CXemMbl cTyneHed TypOuHbl. OceBble U paJvalibHbIe TYpOWHBI.
[IpeoGpazoBanre SHEPrUM B CTYNEHU TYPOUHBI. l'azoguHamMuueckuii pacdet
TypOUHBL.

[IpuHnunuanbHble KOHCTPYKTUBHBIE CXEMbI TypOokommpeccopoB. [IpeumyiiectBa u
HEJIOCTaTKU Pa3IUYHBIX KOHCTPYKTUBHBIX cxeM TKP.

Pexxumbl  paboThl ABUTATENEH PA3IMYHOTO HA3HAUEHUS U TUAPABINYECKUE
XapakTepucTuku nsurareneid.  CorjacoBaHHE XapaKTEPUCTHK KOMIIPECCOPOB U
TUAPABIMYECKON  XapakTepucTuku  japurarens. CoBMENICHHE  XapaKTEPHUCTHK
KOMIIpeccopa U TYpOUHBI.

Jlutepartypa 1Jisl HOATOTOBKHA
1. CunmopoB A.A., CumonoB A.M. Arperarsl HagnyBa [IBC. Pacuer
TypOokommpeccopa s HaanyBa JIBC: Canxt-Ilerepoypr: M3a-Bo
[MonutexH. yH-ta, 2015. URL: http://elib.spbstu.ru/dl/2/i17-151.pdf
2. Jlykanun B.H. u pap. JIBurarenu BHyTpeHHero cropanus. Tom 1
Teopus pabounx nporeccoB: M.: Beiciras mkosa, 2005.

7. XUMMOTOJI0T U

1.

2.

Knaccudukamust torums. ['oproune cmecu. Crexuomerpuueckuii coctap. [Ipenemns
BOCIUIAMEHAEMOCTH FOPHOYMX cMecel. Ternora cropanus TOIUIUB U TOPIOYUX CMECEH.
OcCHOBHBIEC DKCILTyaTallMOHHBIE TPEOOBaHUS K AaBTOMOOWUJIBHBIM OC€H3MHAM, UX
BIusiHKE Ha nokazatenu [IBC.

OKCIUTyaTallMOHHbIE ~ TpeOOBaHWS K  XapaKTePUCTUKAM  JTU3ETbHBIX  TOILIWB.
[Tokxazarenu 1 cBOWCTBA TOIUIMB, BIUSIOIINE HA MTOJIayy U cMeceoOpa3oBaHue.

CocTtaB M CBOWCTBA CXKWIKEHHBIX W CXKATBIX Ta30B HEPTSHOTO MPOUCXOXKICHHS.
Obnactu mpumeHeHHss U ocobeHHoctn pabotel JIBC Ha ra3oo0pa3HOM TOIUIMBE,
croco0bl ero XpaHeHUs Ha TPaHCHOPTHBIX cpeacTBax. KoHBepranus aBuraresneil Ha
ra3oBO€ TOIUIMBO.

TpeboBanus k cmazounsiM Matepuanam it JIBC u ux kmaccudukanus. BsskocTHo-
TEeMIIepaTypHbIE CBOMCTBA Maced.

Haznauenue 1 OCHOBHbBIE TpeOOBaHUS K OXJIAXKIAIOUIUM KUJIKOCTAM. Bona, npumecu
K BOJIe, €€ OCHOBHBbIE (DU3MKO-XMMUYECKUe cBoiicTBa. Huskozamepsaromue
OXJIQXAIOIIUE KUJKOCTU U BICOKOTEMIIEPATYPHbIE TEIJIOHOCUTEIIH.



JlutepaTypa 1Jisi IOATOTOBKH
1. T'anemmeB 1O.B., 3aiines A.b., IllabanoB A.FO. XuMMoTOIOTHA.
OKCITyaTallMOHHBIE MaTepuayibl JJis JABUTATENed BHYTPEHHETO
cropanus: CII10.: U3n-Bo [lonutexH. yn-ta, 2009.
2. ITamox K.K. XuMMmoTOHOrMsS TOIUIMB M CMa304HBIX Macei, M.
Boenmnsgar, 1987 r.

8. Teopusi 00beMHBIX KOMIIPECCOPOB

1.

2.

3.

Knaccudpukanuss mo npuHIuny AeHCTBUS OO0BEMHBIX KomIipeccopoB. [IpuHiun
nehcTBUSL 00BEMHBIX KOMITPECCOPOB.

["a3zopacnpenenenre B MOPIIHEBBIX KoMmpeccopax. TeopeTnueckuii pabouuit mpoiecc
B MalllMHaX ¢ MOPIIHEM OJHOCTOPOHHETO U JIBOMHOIO ACHCTBUS.

[Tokazarenu paboTHl KOMIIpeccopa IMpU TeopeTudeckoM Ipoiecce. M3o00pakenue
npoueccoB B koopauHarax PV m TS. VpaBHenus cocrosnus. TepMoguHaMuueckue
Opouecchl  IpH  CXAaTUM  pealibHbIX  Tra3oB. VHaukartopHas  auarpamma
JNEHCTBUTENBHOTO MOPIITHEBOTO Kommpeccopa. Cxemaruzanusi pabodero Impoiiecca
MOPITHEBOTO KOMIIpeccopa.

JlocToMHCTBa M HENOCTAaTKM OOBEMHBIX KOMIIpeccopoB. ['eoMerpuueckas cTeneHb
ckatusi. BHyTpeHHE OTHOIIIEHHE NIaBIICHUH, €ro CBSI3b C T€OMETPUYECKON CTETNEHBIO
CoKaTHsl.

Jluteparypa ajisi HOArOTOBKH

1. Komnpeccopubie MamuHbl [TekcT]: y4eOHUK AJi TEXHOJIOTMUECKHUX
BY30B I10 CIIEHUATBHOCTH "X 0JIOAWIBHBIE U KOMIIPECCOPHBIE MAIIMHBI
u ycranoBku" / K. M. CtpaxoBud [u ap.] .— Mocksa : ['ocropruzaar,
1961 .— 600 c. : un. ; 23 cm .— bubnuorp.: c. 589-591.

2. ®otuH, b.C. IlopurHeBbie kommpeccopsl [Tekct]: Yueb. mocobue st
By30B / B.C. ®ortun, W.b. Ilupymon, WM.K. Ilpunyuxuii, I[1.H.
[lnactuaun ; Ilom o6m. pen.b.C. ®otuna .— JleHuHrpan
Mammnoctpoenune, 1987 .— 372 c. : un. — bubnuorp.: c. 369-370.

3. IInmactunun I1. U. [TopuraeBbie KOMIIpPECCOPHI : yaeOHOE TTOCOOre IS
BY30B IO CHENUAIBHOCTAM "'BaKyyMHass U KOMIIPECCOpPHAsl TEXHHMKA
¢u3nueckux yctaHoBoK" M "TexHuKa U Qu3nKa HU3KUX Temreparyp"
HaIlpaBJI€HUl  MOArOTOBKM  JIUIJIOMHUPOBAHHBIX  CIIELIMAJIMCTOB
"T'unpaBnuueckas, BaKyyMHasl TEXHUKAa (PU3NYECKUX YCTaHOBOK" U "
Texuanueckas ¢usuka" / I1. U. ITnactuauH. 2-¢ u3., nepepad. u 0.
MockBa : Komnoc, 2000. (YueOHuK u yuyeOHBIE MMOCOOMS IS
CTYJIEHTOB BbICIINX y4eOHbIX 3aBefeHuit) . ISBN 5-10-003551-X.

4. @penkens M.U. [TopuraeBsie koMiipeccopsl. Teopust, KOHCTPYKIIMU U
oCcHOBBHI nipoekTupoBanus / Openkens M.U. 3-e uzz., mepepad. u gor.
Jlennnrpan : MammHocTtpoenue, 1969. 743 c. : .

5. Cakyn M. A. BunroBsie kommpeccopbl. OCHOBBI TEOpUHU, PACYUET,
koHcTpykiusi / Y. A. CakyH. 2-e u3n., nepepad. u nom. JIeHuHrpan :
Mammnoctpoenue, 1970. 400 c. : ui. ; 25 cm.


http://consortium.ruslan.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=533657&TERM=%D0%A4%D0%BE%D1%82%D0%B8%D0%BD,%20%D0%91.%D0%A1.%5B1,1004%5D&LANG=rus

9. Teopusi Typ6oOKOMIIPECCOPOB

1.

2.

w

[{eHTpOoOEKHBIN U 0OCEBOM KOMIIPECCOPBI, CXEMA U MPUHILIMI JIEHCTBUS. DIEMEHTHI
HEHTPOOEIKHON M 0CEBOM CTYIIEHHU, U KOMIIpeccopa.

[Iportieccrl B ieHTpoOEKHOM KoMIipeccope B s-T u 1-p nuarpammax. TepmoanHaMuka
KOMIIPECCOPOB JUHAMUYECKOTO JEUCTBUA.

N3MeHeHue nmapamMeTpoB MOTOKAa B KOMIIPECCOPAX JUHAMUYECKOTO JAEHCTBUS.
TpeyronpHUKH CKOPOCTEH, MPAaBIIIA X IIOCTPOCHHUS. YTOJI aTaK! U YroJl OTCTaBaHMS.
Pacnpenenenue ckopocTel 110 HOBEPXHOCTAM JIONATOK.

VYpaBHEHUS COXpAaHEHUS SHEPTUH B «MEXaHHUECKOI» (ypaBHeHUE bepHYIIN) 1 «TerIoBoi»
¢dopme. CraTHyeckre U OJIHBIC TTApaMeTPhI ra3a

OcHoBHOe ypaBHEHHE TypOoMaIuH (ypaBHeHHE Diiniepa). YpaBHEHHE COCTOSHHUS, YUeT.
HECOBEPILICHCTBA I'a3a. Y paBHEHHUE Mpoliecca. Y paBHEHNE HEPa3phIBHOCTH. AlnadaTHasl,
HOJUTPOITHAS U U30TEPMHAsI pad0Ta CKaTHS M PACIIUPEHUSL.

Teopernueckuii 1 BHyTpeHHHI Hamopbl. Koadduuuent nanopa. Koadduument pacxona.
YcnoBHEI K03 uIMEeHT pacxosa.

XapakTepHcTHKa CTyIeHU (Komrpeccopa). bezpa3smepHas xapakTeprcTHKa - KO HUIUEHTHI
pacxojia, Haropa, MOJIE3HOTO JeHCTBUSL.

Jluteparypa 1/ NOATOTOBKHU

1. F0.b. Tanepxkun. TypOokommpeccopbl.  Monorpadpus. M.-
N3parensctBo OO0 « UL KXT». -2010. -C. 596.

2. 3yeB A B. Teopus, pacder W KOHCTPYHPOBAHHE KOMIIPECCOPOB
JTUHAMHYECKOTO JIEHCTBUS. MeToauKa a’poJuHAMUYECKOTO pacdeTa
JIOTIATOYHBIX aNMapaTOB CTAIMOHAPHBIX OCEBBIX KOMIIPECCOPOB:
MeTonuka a’poJMHAMUYECKOTO pacyeTa JIOMATOYHBIX —aIlapaToB
CTaIMOHAPHBIX 0ceBbIX KommpeccopoB [Tekct]: Yueb. mocodue / A.B.
3yeB, B.B. OrueB, B.b. CemenoBckuii ; Cankrt-lleTepOyprckuii

rOCYJIapCTBEHHBIN IOJUTEXHUYECKUN yHuUBEpcUTeT .— CaHKT-
[lerepOypr : U3a-Bo CIIGITIY, 2003 .— 110 c. : un .— bubnuorp.:
c.109. — ISBN

3. CenesneB K.II. Teopus m pacuer TypOOKOMIIPECCOPOB: ydeOHOE
nocobue sl MallMHOCTPOUTEIBHBIX CIIEIl. BY30B ; MOJ OOII. pef.
K.II. Cenesnena / [K.II. Cene3neB u ap.]|. 2-e uza., nepepad. u J01.
Jlenunrpay : Mammnoctpoenue, 1986. 391, [1] c.: un.; 23 cm. (s
BY30B) .

4. CenesneB K. II. Teopus u pacuer TypOOKOMIPECCOPOB : ydeOHOE
nocobue ans By3oB / K. II. Cenesnes, FO. C. IlomoOyes, C. A.
AnucumoB ; mox pea. K. II. CenesneBa. Jlenunrpan
Mamnoctpoenue, 1968. 406 c. : uin. ; 22 cm.

5. OmpeneneHve  OCEBBIX  YCWJIMH, JEHCTBYIOUIMX HA  pPOTOPHI
TypOOKOMIIPECCOpPOB [DIEKTPOHHBIN pecypc] : yueoHoe nmocodue / H.
N. Canosckuit [u np.] ; Cankr-IlerepOyprckuii MoAMTEXHUYECKHUMA
yHuBepcuter lletpa Benukoro, [MIHCTUTYT DHEpPreTMKH W
TpaHcnopTHbiXx  cucteM].  Cankrt-Ilerepoypr, 2018.  URL:
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http://elib.spbstu.ru/dl/2/s18-265.pdf. URL: http://doi.org/10.18720/
SPBPU/2/s18-265. 10.18720/SPBPU/2/s18-265.

10. Teopusi aBTOMAaTH4YeCKOr0 PperyJiMpOBaHUsl, ABTOMATHU3AIUsl JKCIIyaTalusd
KOMIIPECCOPHBIX, X0JI0ANJIbHBIX YCTAHOBOK U BCIIOMOTaTeJILHOT0 000PY10BaHUS

1.
2.

3.

CrocoOblI peryaupoBaHus KOMIpeccopoB. Kpurepun yCcTOMYHNBOCTH.
[IpuHuun peryaupoBaHus 1Mo BO3MYIeHUIO. [IpuHIUN peryaupoBaHus 1o
OTKJIOHEHHIO.

Cratuka u nuaamuka CAP. 3ammra ot momMmoaxa.

NHaukaTopHbIE AUarpaMMbl IIPU PETYIUPOBAHUN 0OBEMHBIX KOMIIPECCOPOB.

Jluteparypa 1Jisi HOATOTOBKHU

1. JlebeneB A. A. PerynupoBaHue ¥ aBTOMaTH3aIUsi KOMIIPECCOPOB
[Tekct]: yuebHoe nmocobue / A. A. Jlebenes, P. A. M3maitnos ; CaHkT-
[lerepOyprckuii monurexHuueckuii yHuBepcuteT lletpa Benmkoro
— Cankr-IletepOypr : Uzn-Bo [lonurexH. yH-ta, 2016 .— 165 c. :
ui., Tabi.; 20 cm .— bubmuorp.: ¢. 165. — ISBN 978-5-7422-5212-2.

2. JlebeneB A. A.. Teopus peryaupoBanusi kKomrpeccopoB [Tekcr]:
yaebHoe mocobue / A. A. Jlebenme, P. A. MsmaitnoB ; CaHKT-
[lerepOyprckuit monurexHudeckuit yHuBepcuteT Ilerpa Benukoro
— Cankr-IletepOypr : Uzn-Bo [lonurexn. yH-ta, 2016 .— 108 c. :
ui. ; 20 cm .— bubnuorp.: c. 108.

11. IlapoBble U ra3oBble TYpONHBI

1.
2.

o ~

[ukist IITY u ux nokazarenu. Peansubiid mukin IITY u ero nmokaszarenu.

[Tytu mnoBblmieHust TerioBod dddextuBHOCTH coBpemeHHbIx [ITY. Buusnue
HayaJlbHbIX W KOHEYHBIX MapaMeTpoB mapa Ha mnokazatenu I[ITY u coOctBeHHO
napoBOil TYpOUHBI.

[TpomexyTounblii ieperpes napa. Onenka 3((PeKTUBHOCTH LIMKIA C TPOMEXYTOUHBIM
neperpeBoM napa. [1apoBoit u ra3oBbIil IPOMEKYTOUHBIN ITEPErPEB Mapa.
PerenepatuBHbpIl mOgOrpeB nuratenbHOM  Boabl. TeruoBas cxema  PIIIB.
Ob6opynoBanue. Pacnpenenenre nojorpesa no CTymneHsM.

OcoGennoctu IITY nist aTOMHBIX AyeKTpocTaHIMi. BnusHue tuma peakTtopa Ha
napametpsl [ITY. Peakropsl Tuna BBOP. Peaktopsl Tuna PBMK. ITapoBbie TypOuHbBI
st ADC.

OcobenHocTu mpomexyTouHoro reperpeBa mapa Ha ADC. [IpomexyTouHbIi
neperpes napa. Cenapanus napa.

TerioBoil ¥ ra3o0AMHAMUYECKUI pacyeT MPOTOYHONW YacTH IMapOBOM TypOUHBI.
CryneHnb mapoBoil TypOHHBI U €€ MTOKa3aTelu.

Boibop wactoTrhl BpamieHus. CTymeHH CKOPOCTH W CTYIEHU JIaBJICHUS.
Perynupytomue ctynenn u ux ocobeHHocTu. Ilotepu B pemierkax v TypOMHHOMN
cTyneHu. PacueTHas U dKCiepUMEHTaIbHAs OLEHKA MIOTEPb JHEPIUH.

10. PemeTku TypOMHHOM CTYTICHH.
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11. MonenbHble  XapakTepUCTUKH. Pacuer cTymeHu TypOMHBI TI0 MOJEJIbHBIM
XapaKTEepPUCTUKAaM U TPEYrojbHUKaM CKOpocTeil. OcoOEHHOCTH pacyeTa MOCIETHUX
CTYyNEHEW HMWINHAPA HU3KOTO JaBJICHUS.

12. MHOTOIIMUTMHAPOBHIE TTAPOBBIC TYPOUHBI.

13.OnHOBanbHBIE W ABYXBaJbHbIE TYpOMHBL. MepuanoHaIbHOE MPOGUINPOBAHHE
nunuHapoB. Knaccudukanus muauaapoB mo ¢opme mpoToyHoil yacTu. Pa3duBka
MEPEerajioB MO CTYMNEHsM, OllEHKA YUCIa CTYTeHEeH.

14.OcHOBBI Ta30IMHAMUYECKOTO pacyeTa MNPOTOYHOM YACTH TMApOBOM TYpOHUHBI.
[IpumMeHeHrEe KOMIIBIOTEPOB JIsi pacdyeTa MPOTOYHOM YacTU IMApOBOM TypOUHBI.
OnTrMH3anys HJIEMEHTOB MPOTOYHON YacTH.

15. TIpenenpHasi MOIIHOCTh KOH/ICHCAIIMOHHOM MapoOBO TYpOUHBI.

16. KorcTpykTrBHBIE 0COOEHHOCTH OJHOUMIMHIPOBBIX U MHOTOIMIMHIPOBBIX MapOBBIX
TypOuH.

17. OcoOEeHHOCTH TEIUIOBOTO M Ta30JJMHAMUYECKOTO pacyeTa MPOTOYHOM YacTh CTyIeHEeH
C peryIupyeMbIMHU U HEPEryIupyeMbIMU OTOOpaMU Tapa.

18. PexxuMbl paboThI TApOBBIX TYPOUH OTJIIMYHBIE OT PACYETHOTO.

19.Cesa3p pexuma paboter [ITY ¢ rpadukom Harpyzok. OreHka pacxoia mapa depe3
MPOTOYHYIO YacTh TypOMHBI NMPU W3MEHEHUHM HAyaJdbHBIX W KOHEYHBIX MapaMeTpOB
napa.

20. ®opmyner  Cromonbl-Omrorens.  Konyc pacxoma Cromonbl. CeTka pacxoioB
A.B.lllernsesa.

21. OcobeHHOCTH pabOTHI TYPOUH C Pa3IMYHOTO POJia MapopacIpeeieHUEM.

22. JlpoccenpHOE, COTUIOBOE, 00BOTHOE MAapOPACTIPEICTICHHS U CKOJIB3SIIIEE TaBJICHHE.

23. Tunel TypOMH KOMOMHUPOBAHHOTO TTPeoOpa3OBaHUs YHEPTHUH.

24.TIpotuBogaBneH4Yeckrue TypOuHBL. TemnodukanoHHble TYpOUHBI C PETYIUPYEMBIMU
U HEepEeTYNUPYEMBbIMH TEIUIO(QUKAIMOHHBIME OTOOpaMu mapa. J[marpamMma pexumoB
TypOHMHBI C OTHUM U IBYMSI PETYIUPYyEMbIMH OTOOpaMHU Tapa.

25. Ponp BIaKHOMAPOBBIX TYpOUH B aTOMHOM DHEPTETHKE.

26. KonctpyktuBHbie ocobeHHoctu Typobun ADC c¢ uacroroi Bpamenus 50 m 25 I'm.
KonctpyktusHble ocobeHHocTH TypOuH ADC, paboTaromux Ha mape oT peakToOpoB Ha
ObICTphIX HelTpoHaXx. OCOOEHHOCTH TEIIOBOTO pacyeTra BIKHOMAPOBBIX TYpOHWH
ADC.

27.T'TY c BbicoOkOoTEMIIEpaTypHOU ra30Boi TypOUHON. THUIIBI CUCTEM OXJIAXKICHHUS.

28. OTKpBITOE W 3aKpHITOE BO3AYIIHOE OXJIaXAeHHe ra3zoBoil TypOuHbl. OcoOeHHOCTH
MapoBOTO OXJaXJeHUs. TepMoAMHAMIKA OXJTaKIaeMOi TypOuHbI. Terminora CUCTeMbl
oxnaxzaeHus u kodpduuumeHnt mnoreps padoTel. llokazarenu I'TY ¢ OTKpBITEIM
BO3YIIHBIM M TAPOBEIM oxJaxaeHueM. [Tokazatenu ['TY ¢ 3aKpBITBIM OXJIaXKICHUEM.

29. KomMOMHUpOBaHHBIE  YCTAHOBKM C TApOBBIMM W  Ta30BBIMU  TypOMHaMHu.
KomOuHupoBaHHBIE YCTAHOBKH U WX KJIACCU(UKAIHUS.

30. TepMoiMHAMUYECKAE  OCHOBBI ~ KOMOWHHPOBAHHBIX  yCTaHOBOK. OCHOBHI
PAlMOHANIBHOTO TMOCTPOEHUsI KOMOWHHUPOBAHHBIX YCTAHOBOK. TepMoJMHaMHUYECKHe
nokaszaTenu. Y CIOBHE TeHepaluy napa B IaporeHepaTopax.

31.Ilapora3oBbie =~ YCTAaHOBKM  C  BBICOKOHAaNOPHBIMH ¥ HHU3KOHAIOPHBIMH
naporeHepaTopaMu.

32. OCHOBHBIE CXEMBI U ITUKIIBL. TepMOIMHAMUYECKIE CBOMCTBA MApPOra30BOi yCTaHOBKH.
Bnustaue napameTtpoB pabounx ten Ha nmokazatenu [II'Y. PerenepatuBHbIi ogorpes
NUTATeIbHOM BOJBI B MAapora3oBblX YycTaHOBKax. COBpEMEHHbIE Napora3oBbie
YCTAaHOBKH M MX MTOKA3aTeIH.



33.Ta3onapoBble YCTAaHOBKUM C KOTIOM-YTWiIH3aTOpoM. [IpuHIUNUANbHBIE TEIIOBbIE
cxembl ['TIY. Tepmomumnamumueckue cBoucTBa. [lokazarenu KoTJIa-yTHIM3ATOPA.
Bnusaue napamerpoB paboumnx ten Ha nokazarenu ['TIY. Xapakrepuctuku ['TIY c
JIO’)KUTaHueM ToruinBa. XapakTepucTuku ['TIY ¢ HEeCKOIbKMMHU YPOBHSIMH JABJICHUS.
Cospemennnie ['TTY u ux cBoiicTsa.

34. ManeBpeHHBIN MapoTypOHHHBIN 050K ¢ mukoBoi ['TY. TumoBas cxema W MPUHIIMIL
nenctBus. TepMoAMHAMUYECKHE CBOWCTBA U OCHOBHBIE MMOKa3aTenu. [lepcrieKTuBbl
pa3BUTHA.

35. [Ipunnmner korcTpyupoBanust ['TY. OOmme mpuUHIUIBI KOMIIOHOBKH COBPEMEHHBIX
I'TY.

36. Mepomnpusitus, obecreuynBaroiie MOBBIIMIEHUE HAIEKHOCTH U aoiroeyHoctu ['TY
pasznnuyHOro HazHaueHus. Pecypc I'TVY.

37.OcoOEHHOCTH KOHCTPYHPOBAHHS KOMIIPECCOPOB, KaMEp CrOpPaHUs M Ta30BBIX TypOHWH
coBpeMeHHbIX [ TVY.

38.Dnepreruueckue ['TY. YcnoBus skcruryatanuu nmukoBbix ['TY. OcobeHHOCTH X
KOHCTPYMPOBAaHUS. TEXHUKO-DKOHOMHYECKHE IMoKa3aTenu. (OTedecTBEeHHbIE U
3apyoexnsie ['TY mist snextpoctaniuii. CucteMsl ooecnieueHus sKkcrryatanuu ['TY.
Boznyxo3a6op u Beixion B ['TY.

Jlutepartypa 1Jisl HOATOTOBKHA

1. Kupumno, U. W. I'azoBeie TypOUHBI U Ta30TYpOMHHBIC YCTAaHOBKHU
[Texct]: B 2 T. : yueOHOE TTOcOOUE JIJII MAIIIMHOCTPOUTEIIbHBIX BY30B /
N. N. KupwuioB .— Mocksa : Mamrus, 1956.

2. llernsieB, A. B. [TapoBbie TypOunbl: Teopus TEIIOBOro mpoliecca u
KOHCTpYKIuu TypOuH [Tekcr]: Yueb. ans By3oB: B 2 kH. KH.2 .— M.:
Oneproaromusaar, 1993 .— 415 ¢ .— bubmuorp.: c.409-411. —
ISBN 5-283-00261-6 (opwur.)

3. Jlammmma K.JI. Ontumuzanys npoTOYHBIX YacTel MapOBBIX U Ta30BbIX
typoun, 2013. URL: http://elib.spbstu.ru/dl/2/3476.pdf

4. Koctiok A.I. wu gnp. IlapoBele u Tra3oBble TYpOMHBI ISt
anekTpoctanumii: Mocksa: M3a. nom MOU, 2008

12. DHepreTuyeckue MAIIMHbI U YCTAHOBKH

1. Ponp u MecTo TypOMHHBIX ABUraTesieil M YCTAHOBOK B COBPEMEHHOM SHEPreTHKE U B
sHepreTMyeckoM OamaHce crpaHbl. KpaTkue wuctopuueckue cBefeHHs. [a3zoBas
TypOMHA ¥  KOMIIpEcCOp KaKk HEOOXOJUMbIE KOMIIOHEHThl COBPEMEHHOIO
KOMOMHHMPOBAaHHOTO JBHratess. I[IporHos3sl cnpoca Ha 3JIEKTPO’HEPTUIO U TEIIO 10
2035 rona.

2. TomIMBHO-’HEPreTHYECKHE pecypchl M HMX HCIonb3oBaHWe. [a3, HedTh, yroiusb,
AJIEPHOE TOIIMBO, APYTUE€ UCTOYHUKU SHEPTUH.

3. Knaccudukanms nsuraresneil, IHEPreTMYECKMX MAIIMH M YCTAaHOBOK. TeruioBble
TypOUHBI, TUIPOTYpPOWHBI, JBUTATENIM BHYTPEHHEIO CrOpPaHHs, PEaKTOPHI,
MIapOreHepaTopsl, KOTIBI U JIP.

4. Vcrtopusi pa3BUTHS TApOBBIX U Ta30BbIX TypOuH. PasButue oTeuecTBEeHHOMN
sHepreTuku. Brian yuensix CIIOITY B pa3zBuTHE 0T€UECTBEHHOTO TYPOMHOCTPOEHUS.
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5. IIpob6aemsbl pa3BuTHs SHEproMamImHOCTpoeHHsl. COBPEMEHHOE COCTOSIHUE M OCHOBHBIE
po0JIeMbl 3JEKTpo3HEepreTukn Poccuu. ABTOHOMHBIE SHEPreTUYECKUE YCTAHOBKHU.
Ponw manoi sHepreTuku B 3Heprerudyeckon [Iporpamme Poccun.

6. OcHOBHble mOTpeOUTENNM TEIUIOBOM W 3iekTpudeckod sHepruu. Kareropun

norpedbureneid.  TexHONOrMM  LEHTPAJIW30BAHHOIO U KOMOMHHPOBAHHOTO
IPOU3BOJICTBA 3JIEKTPOSHEPTMH W TEIUIa, YCTAHOBKM JUISl TOJYYEHHUS XOJIoAa U
KOHJIUITUOHUPOBAHUSI.

7. Temnoseie cxemsl ['TY. Mneanbasie ['TY. Peansasie I'TY mpocroit cxemsr. I'TY ¢
reHepanuen Temia yxoaamux ra3o. ['TY ¢ mpoMexyTOYHbIM OTBOJOM M MOABOJAOM
tera. [lytu noseimenns s3xonomugnoct I'TY.

8. Huxael I'TY u ux nmokaszatenu. PealbHBINM UK Ta30TYpOMHHON YCTAaHOBKU MPOCTOM
TEIUIOBOM CXEMBI.

9. OnruManbpHasi CTENEHb TMOBBIMICHUS JaBICHUS I TOJXYYCHHS MaKCHMaJbHOU
ynensHOM padota u KII/I. I'mapaBnnyeckue noTepu 1o ra3oBO3AYITHOMY TPAKTY U HX
BJIMSIHME HA OCHOBHBIE TToka3arenu ['TY.

10. CoBpemMeHHBIE METO/BI pacueTa OCHOBHBIX moka3areieid ['TY. Anroputm pacdera Ha
koMIibroTepe. CoBpeMeHHBIM ypOBEHb pa3BUTHS I ' TY MpOCTON TEINIOBOM CXEMBI.

11. TermmoBeie  cxembl  IITY. Ilytu  mnoBbimeHuss  skoHomuuHocTH  [ITVY.
KoMOuHMpOBaHHBIE  yCTAHOBKM C  TMAPOBBIMU W  Ta30BBIMH  TypOMHAMHU.
[IpuHnMnUanbHbBIE CXeMbl KOMOMHUPOBAHHBIX YCTAHOBOK M X TEPMOJAMHAMUYECKHE
ocHoBbl. IlaporazoBbie ycraHoBku. ['azomapoBble  ycTaHOBKH. KoOHTakTHbIE
YCTAHOBKH. Y CTAHOBKH JJIS1 IOJIYYEHUS X0JI04a U KOHAUIIMOHUPOBAHUSL.

12.1lytn moBeimeHust 3((HEKTUBHOCTH HHEPreTHYECKUX MAIIMH M YCTaHOBOK. Ilytm
noBbIeHUs dJKoHoMudHOCTH I'TY, IITY.

13. BniusiHue paboThl PHEPreTHYECKMX MAIIMH M YCTAHOBOK HA OKPYXKAIOUIYIO Cperdy.
Kpatkue cBeneHuss O BpeaHBIX BBIOpOCAaX M O METOAAX WX OrPAHUYCHHS.
HopmaTtuBHbBIE MaTepuabl, HOPMUPYIOIIUE BEIOPOCH TOKCUYECKUX BEIIECTB.

Jlureparypa 1/ NOATOTOBKHU

1. DHepreTudeckre ra3oTypOMHHBIE YCTAHOBKM CTAI[MOHAPHOTO THUIA!
yueb. Mmocobue s CTapUIMX KYpCOB JHEPreT. CIEHHATbHOCTEH /
Per3un b.C., Komapor O.B. — ExarepunOypr : YI'TY-VIIU, 2008

2. Bompocer npoextupoBanusi sHepretudecknx ['TY: yue6. mocobue /
Pes3un b.C. — Exarepunoypr : YI'TY-VIIHN, 2007

3. Kupumnos, Y. U. 'a30Bbie TypOMHBI U Tra30TypOMHHBIE YCTAaHOBKH
[Tekcr]: B 2 T. : yueOHOE TTOCOOUE JJISI MAIIMHOCTPOUTETHHBIX BY30B /
N. N. KupmmoB .— Mocksa : Mamirus, 1956.

4. Wlernses, A. B. IlapoBbeie TypOunbl: Teopus TemaoBoro mpoiecca u
KOHCTpYKIuu TypOuH [Tekcr]: Yueb. ans By3oB: B 2 kH. KH.2 .— M.:
Oueproaromusnar, 1993 .— 415 ¢ .— bubmmorp.: ¢.409-411. —
ISBN 5-283-00261-6 (opwur.)

5. Jlanmmu K.JI. OnTumuzanmsi IpOTOYHBIX YaCcTel MapOBbIX U Ta30BBIX
typoun, 2013. URL: http://elib.spbstu.ru/dl/2/3476.pdf

6. Kocriok A.I'. u gp. IlapoBble u ra3oBble TypOWUHBI IS
anekTpoctanumii: Mocksa: M3a. nom MOU, 2008
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7. Apcenbes JI.B., Paccoxun B.A., OnennukoB C.1O., PacueT temioBoi
cxemel I'TY-JI., JIT'TY, 1992.

13. /lo0bIua, MOATOTOBKA M TPAHCMOPTHPOBKA ra3a. ['a3oTpaHCHOpTHBIE CHCTEMBI.
I'azorypOunHbIe mpuBoabl M HarHetaTeau I'TIC
1. CocraB mnpupogHoro raza. HccienoBaHue CKBaXHMH B TEpPUOJI OCBOCHHUS U
OTnpoOOBaHUS.
2. Ucropuss TpPOUCXOXIEHUS WPHPOJHOTO Tasza, OOIMME JaHHBIE 1O JOOBYE W
TPAHCIIOPTUPOBKE IPUPOJHOTO I'a3a, a TaK K€ €ro peaanu3anui B COBPEMEHHOM MHUpE.

3. BbypoBas ycranoBka. [Ipunuun paboTsl U ycTporHcTBO. MeToabl 100BIYM PUPOTHOTO

rasa.

4. KoHcTpykuusi, yCTpOWCTBO M NPUHLMUI AeHCTBUS OypoBOH ycTaHOBKH. OCHOBHBIE
TpeOOBaHUs K OCHOBHOMY M BCIOMOTaTeIbHOMY OOOpYIOBaHUIO M IEPCOHATY,
OCOOCHHOCTH PA3JIMYHBIX KIMMATHUYECKHX 30H. METOAbI M CXEeMbl JKCIUTyaTalluu
CKBRXUH C TMPUPOAHBIM Ta3oM. Pexomenpanmuu mno moadopy HedTerazoBoro
000pyZ0BaHMS U aBTOMATU3ALIUN HE(PTEIPOMBICIIOB.

Cnanuesslii ra3. [Ipupomaa, Texnonorus 1o0brau. [laxTHBIN MeTaH.

6. Ucropus pa3BuTHs AOOBIUM CIAHIIEBOTO Ta3a, MpOOJIeMbl, CBSA3aHHBIE C JOObIUEH

CJIAHIIEBOTO Ta3a, TEXHOJOTHUs JOOBIYM U BIMSHUE HA SKOJOTHIO. 3aMachl CIaHIEBOTO

raza. OCOOEHHOCTHM WIAXTHOTO METaHa, TEXHOJOTUS €ro J00blYM U OYHUCTKH,

TEXHOJIOTUSl ero yrunusanuu. [lepcnekTuBbl 3G(HEKTUBHOTO MPUMEHEHUS MAXTHOTO

MeTaHa Ha COOCTBEHHBIE HYK/Ibl JJOOBIBAIOIITUX CTAHITHH.

HckyccTBeHHbIe Ta3bl. CKUKEHHBIN Tas.

8. OOmme cBeleHus, CBOMCTBA TOPIOYMX T'a30B, ONPEEICHHE UCKYCCTBEHHBIX TOPIOYHX
ra3oB, ra3uukaius TBEPAbIX BUIOB TOILTUBA. IPUMEPHI SJHEPTETUUECKUX YCTAaHOBOK

Ha TeHepaTopHOM ra3e. OOmIMe CBEIEHUS O CXKMIKEHHOM Tra3e, CBOWCTBA >KHIKOM

¢da3pl, KpUTHUECKHE MapaMeTpbl, TOKCHYHOCTh, OXJaxaarmue cBoicTBa. CrocoObl

MOJIYYEHUS U XPAHEHUSI.

9. IloaroroBka raza k TpaHcnopTHpoBke. Ha3sHaueHue U yCTpONCTBO KOMIPECCOPHBIX

CTaHIIUI
10. CucTeMbl OYUCTKH B OCYIIKHU Ta3a. OCOOCHHOCTH JaNTbHETO TPAHCIIOPTA MPUPOTHOTO

ra3a, Ha3Ha4€HHE U OMHMCAHUE KOMIIPECCOPHBIX CTAHIMMI, a TaK K€ UX COCTABJISIIOLINE
11.TazonepekaunBaromue arperatsl. Kommpeccopsl. Y CTpolcTBO, MapaMeTpbl paboyero

TeJa B Pa3IUYHBIX YaCTSAX YCTAHOBKHU
12. KoMITOHOBKa U BUIbI TA30MIEPEKAYNBAIOIINX arperaToB, a TaK K€ UX XapaKTEPUCTHUKHU.

OCHOBHBIC XapaKTEPUCTUKU U PEKUMBI pabOThl KOMIIPECCOPOB, KOHCTPYKTHBHBIE

CXeMbl OCHOBHBIX THIIOB U TMapaMmMeTpbl pabodero Tela B KaHallax dacTel

KOMIIpeccopa.

13. TpancnoptupoBka M XpaHeHue raza. TypOoxaeranaepsl. YCTpoiicTBO, 001acTh

MIPUMEHEHHUsI, TApaMeTPhl Ta3a B Pa3IMYHBIX CEUCHUSIX MPOTOYHOMN YacTH.
14.0O6mue cBeneHHs O ra30CHA0KEHUHU, CXEMBI pacIpe/leleHHs ra3a, aBTOMOOWIIbHbBIE

ra3oHaNoOJHUTENbHbIE cTaHnuu. [lokapHas Oe3omacHOCTh TPH  JOOBIUE Tasa,

MoKapHasi OMACHOCTh BEUIECTB, NPUMEHSAEMBIX B TEXHOJIOTMYECKOM IpolLecce,

BO3MOXKHbIE HMCTOYHUKH BocmuiameHeHus. ['OCTel u japyras HOpMaTHBHAas

JIOKYMEHTALIUsI 17151 IPUPOJIHOTO ra3a.

o1

~
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Jluteparypa Jisi HOATOTOBKHU

1. T'a3omepekaunBarone arperatbl C Tra30TypOWHHBIM TPHUBOJIOM:
yaeoHoe nocobue / Per3un b.C. — Exarepunoypr : YI'TY-VIIA, 2008

2. TOCT 23290-78. VYcraHOBKM Ta30TypOWHHBIC CTaIlMOHAPHEIE.
TepMUHBI 1 OIIPEIEIICHUS.

3. TOCT 4.433-86. VYcrTaHOBKM Ta30TypOMHHBIE CTal[MOHAPHBIE.
Howmenxkiiatypa mokasarenen.

4. Kozauenko A.H., Hukummn B.WU., ITlopmakoB b.II. Duepreruka
TpyOOIPOBOIHOTO TPAHCIOPTa Ta30B: yueOHoe nmocodue. — M.: I'VII
NznarensctBO «Hedth u razy» PI'Y nHedtu u raza um. .M. ['yOkuHa,
2001. — 400 c.

5. TlopmakoB Bb.I1. 'a30TypOrHHBIC YCTAaHOBKHU: YUY€OHUK JJIS BY30B. —
M.: Henpa, 1992. — 238 c.

6. IMopmrakor b.I1., Anocronos A.A., Kozauenko A.H., Hukumma B.U.
['a3oTypOuHHBIE yCTAaHOBKM Ha TazompoBogax. — M: O@OI'VII
NznarensctBO «Hedth u raz» PI'Y nHedtu u raza um. .M. ['yOkuHa,
2004. - 216 c.

7. Tlonomaper II.C. Bompockl  paluoHadbHONW  AKCIUTyaTaluu
ra3oTypOMHHBIX YCTAHOBOK: yueOHoe mocobue. — Yda: I'OY BIIO
YIT'HTY, 2003. - 88 c.

8. benokonr H.U., IlopmakoB Bb.II. [Na3oTypOuHHBIE yCTaHOBKM Ha
KOMIIPECCOPHBIX CTAHIUSAX MAaruCTPaJIbHBIX Ta30IpPOBOJOB. — M.:
Henpa, 1969. — 112 c.

9. TOCT 17140-84. YcrtaHOBKHM Ta30TypOMHHBIC CTAIlMOHAPHBIC IS
MIPUBO/Ia HarHeTaTeNel NpUupoaHOro raza. OCHOBHbBIE MAPAMETPHI.

10.TTOCT 21199-82. YcranoBku razorypounnbie. OOIME TEXHUICCKUE
TpeOOBaHMS.

11.Koctiok A.T'., llepctiok A.H. I'a3oTypOuHHBIE YCTaHOBKHU: Yy4eO.
nocobue aisg By30B. — M.: Beicu. mikona, 1979. — 254 c.

12.JTodesp A. Ilpormeccr B kamepax cropanus ['T/l: mep. ¢ anrmn. — M.:
Mup, 1986. — 266 c.

13.Hurmatynnua U.H. u ap. TemnoBsie aBurarenu: y4ed. mocodue mis
By30B /mon pea. M.H. Hurmarymnuna. — M.: Beicur. mikomna, 1974. —
375 c.

14.TlapoBbie 1 Ta30BbIC TYpOUHBI: yueOHUK a1 By30B / M.A. TpyOusos,
I'.B. Apcenses, B.B. ®ponos u ap.; nmoa. pea. A.[. Koctioka, B.B.
®pomnoBa. — M.: Dueproatomusnar, 1986. — 352 c.

15.1ToBbIlICHHE 3¢ (HEeKTUBHOCTH UCIIOJIb30BaHUS rasza Ha
KoMmripeccopHbix cranuusax / B.A. JlunkoB, A.U. I'punenko, FO.H.
Bacunbes, [1.M. Myxunusckuii. — M.: Heapa, 1981. — 296 c.

16.ITopmakos B.II., Xanatun B.W. T'a3oTypOuHHBIE yCTaHOBKM Ha
MarucTpaibHbIX Ta3zonpoBoaax. — M.: Henpa, 1974. — 160 c.

17.TTopmakoB b.I1. T'a30TypOuHHBIE YCTAHOBKHM JIJIsi TPAHCHOpPTa raza u
Oypenust ckBaxkuH. — M.: Hexapa, 182 c.
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18.1.®. KpaBuenko, B.E. Koctiok u ap. Koncrpykumss u pabounii
MPOIECC KaMep CTOpaHusl aBUAIMOHHBIX Ta30TYPOMHHBIX JIBUTATEIEH:
Y4eb. mocobwue. - XappkoB: M3a-Bo Xapbk. ABuan. uHCTHTYT, 2007. -
89 c.

19.T"'a3oTypOuHHBIC ycTaHOBKH: ydeOHOe mocobue / A.B. Pymadenko,
H.B. UYyxapeBa, C.C. baiikkun. — Tomck: W3n-Bo Tomckoro
NOJINTEXHUYECKOTOo yHHBepcurera, 2008. — 139 c.

20.A6pykoB B.C. ®wusuka topenus // Kypc nexuuii [DIeKTpOHHBIHA
pecypc]. — Pexum JIOCTYyTIA:
http://www.chuvsu.ru/~victor/maison/lekcija.htm (mata oOpareHus:
28.04.2009).
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10.
11.
12.
13.

14.
15.
16.

17.

18.
19.
20.

3. IPUMEP TECTOBBIX BOITPOCOB

3a cyeT KaKHuxX MmapaMeTpoB MOKHO HanOoJiee CUIIbHO OBBICUTH HAMop padoyero
KoJIeca IMHAMUYECKOro Hacoca?

I'ne cocpenoroueHsl HauOONbIINE TOTEPU B paboyeM Kojlece ¢ HU3KUM
K03 (HULHEHTOM OBICTPOXOAHOCTH?

Yro npencranisieT coO0l ypaBHEHHE Harpy3KH, BXOSIIEE B MATEMAaTHYECKYIO
MOJIeIb THAPOIIpUBOAa?

3a cyer yero MokeT ObITh B psjie ciydaeB yBenmdeH K1/ runponpuBona ¢
JPOCCENBHBIM YIIPABICHUEM TIPH MTOCIICIOBATEIIPHON YCTAHOBKE JIBUTATEIS U
JIpoccenei?

YT0 Ha3BIBAIOT KAUYECTBECHHBIM PETYINPOBAHHUCM 3HepFeTI/I‘ICCKOﬁ MaIllMHbBI?

Yem onpenensieTcs BeNrurnHa cpeiHero 3¢ pexTuBHOTO naBieHus Pe npu uzsectHom
3HauYeHUU K03 uLmeHTa n30pITKa Bo3ayxa o?

Uewm ompenensieTcsi BeIMYUHA CpeiHel ckopocTu nopirHs Cm?

Kakoii Tum kommpeccopa 0ObIYHO BXOAHT B COCTaB TypOOKOMIIpEccopa HaI1yBa
JABC?

Uto sBNISIETCS OMPESISIONINM MPU MOBBIIIEHUH MOUTHOCTH JABUTATEIS C TOMOIIBIO
HaJIyBa?

Kakwue cBoiicTBa TomMBa XxapakTepu3yer okraHoBoe uncio (OY) Tomnusa?
Kakoii Tun kommnpeccopa HarOosiee BHITOJEH AJI1 MEXaHUUECKOro HaayBa?
Urto Takoe moauTpONHEIi Harop hp B ypaBHeHuu beprymm?

MecTo noaBo/1a MEXaHMYECKOW YHEPTUU K Ta3y B CTYIIEHU IIEHTPOOEIKHOTO
KOMIIpeccopa

Kakoii anemeHT cryneHu TypObokoMIpeccopa OTHOCSTCS K CTaTopy ?
UTto Takoe TpeyroJbHUKU CKOPOCTEM?

Kakoe nzmeHenue napameTpoB napoTypOUMHHOM YCTaHOBKH HauOoJee BHITOIHO IS
noBbienust KIT/1?

B razorypOuHHOI ycTaHOBKE ISl HCIIOJIB30BAHUS TEILJIOTHI UCIOIB3YeTCs
perenepatop. K kakomy THITy TemI000MEHHBIX anmapaToB OH OTHOCUTCS?

Kakas BennunHa siBnsiercss KodhGUIHEHTOM KHHEMAaTUYECKOT0 moqo0us?
Kakne komOuHHpOBaHHBIE TYpOOYCTaHOBKM HanOoJee MONyJIsIpHEI B MUpe?

C kakuM pabouuM TeIoM paboTaeT KOMIIPECCop ra30TypOMHHON yCTaHOBKH,
MPUBOAIINI B JCHCTBHE HATHETATENIb HA KOMIIPECCOPHOM CTaHIIUN?

14



4. BAK/IIOYUTEJIBHBIE ITOJIOKEHUSA

[Tocne mpoBeneHUs MEXIUCUUITIMHAPHOIO 3K3aMeHa a0UTypueHTa MH(OPMUPYIOT O
pe3yabpTaTax MEeKIUCUUIUIMHAPHOIO SK3aMEHa.

B cnyuyae Hecornacusi ¢ pe3ynbTaToM BCTYNHUTENIBHOTO UCIBITAHUSA aOUTYpUEHT UMEET
IPABO Ha aleJUISALHUIO 110 Pe3yabTaTaM BCTYNHUTEIbHOTO UCIBITAHUS.
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ANNOTATION
The program contains a list of topics (questions) on the disciplines of the
professional cycle of the bachelor's training plan in the major 13.03.03 Energy
Engineering, included in the test assignments of entrance exams for the master's
degree.

The entrance exam is evaluated on the 100-point scale
The minimum number required for successfully passing the interdisciplinary
exam is 50 points (50%0).
Entrance examinations for English-language educational programs are conducted
in English.
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1. DISCIPLINES INCLUDED IN THE PROGRAM
OF MASTER'S DEGREE ENTRANCE EXAMS

. Dynamic pumps, design of blade systems

. Design of displacement hydraulic drives and automation
. Control of hydraulic machines and hydraulic drives

. Theory of working processes in ICEs

. Supercharged ICEs
. Chemotology
. Theory of displacement compressors
. Theory of turbocompessors
0. Theory of automatic regulation, automation of operation of compressor, refrigeration and
auxiliary equipment
11. Steam and gas turbines
12. Energy machines and units
13. Gas extraction, preparation and transportation. Gas transport systems. Gas turbine drives
and superchargers of GPS

1
2
3
4
5. Theoretical basis of the ICE design
6
7
8
9
1

2. CONTENT OF ACADEMIC DISCIPLINES

1. Dynamic pumps, design of blade systems

1.
2.

w

N Ok

Axial pumps. The basics of theory and design. Geometric characteristics.

Hydrodynamic transmissions. Operation principles and classification.

External and internal parameters of hydrodynamic transmissions. External

characteristics. Hydromechanical transmissions.

Centrifugal pumps. The basic parameters and characteristics.

Elementary theory and design of centrifugal impellers.

Diagonal pumps.

Design of blade systems of Francis water turbines.

Design of blade systems of Kaplan water turbines.

References

1. Golikov V.A. et al. Blade and Volume Hydraulic Machines.
Hydrotransmissions: St. Petersburg: Polytechnical University Publishing
House, 2010.

2. Shkarbul S.N., Zharkovsky A.A. Hydrodynamics of Flow in the Impellers of
Centrifugal Turbomachines: St. Petersburg: SPBGTU Publishing , 1996.

3. Topazh, G.I. Blade Hydraulic Machines and Hydrodynamic Transmissions.
The Basics of the Operation and Design of Water Turbines : Study Manual /
G.l.  Topazh; St. Petersburg ~ State  Polytechnic ~ University:
http://elib.spbstu.ru/dl/2/3399.pdf.

2. Design of displacement hydraulic drives and automation

1.
2.
3.

Location of a hydraulic drive in the structure of a hydraulic technical device.
Initial data for the design of hydraulic drives.
Calculation of the basic dimensions of the hydraulic actuator.
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Features of the design of throttle-controlled hydraulic drives.
Features of the design of machine-controlled hydraulic drives.
Improvement of the efficiency of hydraulic drive systems.
Use of hydraulic and pneumatic automation elements in cyclic drives.
References
Gryanko L.P., Isaev Yu.M. Hydrodynamic and Hydrostatic Transmissions in
Vehicle Transmissions: St. Petersburg: Nestor, 2000.
Orlov Yu.N. Hydraulic Machines and Means of Hydroautomatics: Perm: Perm
Polytechnic Institute, 1984.

3. Control of hydraulic machines and hydraulic drives

SRl A

Regulation of power machines.
Automated control systems (ACS).
Mathematical modeling of the ACS.
Sustainability of the ACS.
Quiality of regulation.
References
1. Popov E.P. Theory of Linear Systems of Automated Regulation and
Control: M.: Science, 1989.
2. Umov V.A,, Filatov I.N. Dynamic Characteristics of Hydraulic Units: L.:
LPI, 1983.

4. Theory of working processes in ICEs

P

NG

9.

Key indicators of the working cycle of the ICE.
Working cycles of ICEs.
Characteristics and thermodynamic indicators of the working bodies of ICEs.

Gas exchange in two- and four-stroke ICEs, determination of quality indicators of gas

exchange.

The compression process. Final compression parameters.

The combustion-expansion process. Thermodynamics of the expansion process
Heat balance of the ICE.

Operation modes and characteristics of the engines.

Air supply to piston engines. Types of supercharged systems.

10. Mixing in engines with spark ignition of different types.

11. The process of mixing in diesel engines of different types.

12. Self-ignition in engines with compression ignition. Ignition delay.
13. Heat exchange in piston ICEs of different types.

References

1. Kavtaradze R.Z. Piston Engine Theory: M.. N.E. Bauman MSTU
Publishing House, 2008.

2. Theory of Internal Combustion Engines: Working Processes: A Textbook
for Universities, major "Internal Combustion Engines” / N.H. Diachenko,
A.K. Kostin, B.P. Pugachev et. al.); edited by N.H. Diachenko. — 2nd ed.,
expanded and reworked — Leningrad : Mashinostroenie, 1974 .— 551 p.

5. Theoretical basis of the ICE design

1.
2.

Main stages of the ICE design process
Choosing engine type, layout, type of cooling, tact
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8.

9.

Layout of the transverse and longitudinal cross-sections of the engine.

Power circuits of housings. Carter. Varieties of carter design

Cylinder, the cylinder block, the requirements for them

Head of the cylinder. Requirements to the design of the cylinder head. Key
recommendations for head design.

Crankshaft. Design requirements. Design types. Strength calculations of the main
elements of the crankshaft.

Piston group. Use, working conditions, design requirements. The piston pin. Strength
calculations of the piston pin. Piston rings. Design features. Strength calculations.
Connecting rod group. Design requirements. The main types of connecting rods.
Strength calculations of elements of the connecting rod group.

10. Gas distribution mechanism. Types of GDM. Design types of valve mechanisms and

their elements.

11. Dynamic calculation of the ICE, its goals, the sequence of calculation. Adjustment of

progressive-moving and rotating masses, the dynamically equivalent model of the
connecting rod and the entire CRM. The forces and moments at the CRM of the
single-cylinder engine. Combined and expanded diagrams of gas pressure forces and
inertial forces of the LHD. Total forces and torques affecting the crankshaft of the
multi-cylinder engine. Table method of calculating the total forces and moments.
Vector and expanded diagram of pressures of the connecting rod journal and
connecting rod bearing.

12. The basic conditions of external dynamic equilibrium. Dynamically equivalent model

of a single-row single-shaft engine. Sequence of equilibrium analysis of engines with
complex layouts.
References
1. Rumyantsev V.V. Design and Calculation of Internal Combustion
Engines: St. Petersburg: Polytechnic University Publishing House,
2004.
2. Vyrubov D.N. et al. Internal Combustion Engines: M.:
Mashinostroenie, 1983.
3. Rumyantsev V.V., Sidorov A.A., Shabanov A.Yu. Engine Dynamics.
Study Manual, St. Petersburg; SPBGPU Publishing House, 2012

6. Supercharged ICEs

1.

2.

Supercharging as a means of improving technical and economic indicators of engines.
Types of superchargers.

Types of compressors used to supercharge engines. Comparative characteristic of
piston, rotation, screw and centrifugal compressors. Gas-dynamic design of
COMpressors.

The concepts of the turbine stages. Axial and radial turbines. Energy conversion in the
turbine stages. Gas-dynamic design of turbines.

. Conceptual designs of turbocompressors. The advantages and disadvantages of the

various turbocompressor design schemes.

Operation modes of engines of various purposes and hydraulic characteristics of

engines. Harmonization of characteristics of compressors and hydraulic engine

characteristics. Alignment of characteristics of a compressor and a turbine.
References

19



1. Sidorov A.A., Simonov A.M. Supercharger Units. Design of the
Turbocharger for Supercharged ICEs: St. Petersburg: Polytechnic
University Publishing House, 2015. URL: http://elib.spbstu.ru/dl/2/i17-
151.pdf

2. Lukanin V.N. et al. Internal Combustion Engines. Volume 1 Workflow
Theory: M.: High School, 2005.

7. Chemotology

1.

2.

3.

Fuel classification. Combustible mixtures. Stoichiometric composition. Flammability
limits of combustible mixtures. Heating values of fuels and combustible mixtures.
Key operational requirements for automotive gasoline, their impact on the
performance of the ICEs.
Operational requirements for diesel fuel characteristics. Fuel indicators and properties
that affect the supply and mixing.
The composition and properties of liquefied and compressed gases of oil origin. The
applications and features of the ICEs operating on gas fuel, the ways of its storage on
vehicles. Conversion of engines to gas fuel.
Requirements for lubricants for ICEs and their classification. The viscous-temperature
properties of oils.
Purposes and basic requirements for cooling liquids. Water, water impurities, its basic
physical and chemical properties. Low-freezing coolants and high-temperature heat
carriers.
References
1. Galyshev Yu.V. Zaytsev A.B., Shabanov A.Yu. Chemotology.
Consumables for Internal Combustion Engines: St. Petersburg: Polytechnic
University Publishing House, 2009.
2. Papok K.K. Chemotology of Fuels and Lubricants; M. VVoenizdat, 1987

8. Theory of displacement compressors

5.

6.

7.

8.

Classification based on principles of operation of displacement compressors.
Principles of operation of displacement compressors.
Gas distribution in piston compressors. Theoretical workflow in single-acting and
double-acting piston machines.
Indicators of the compressor's performance in the theoretical process. Displaying
processes in the PV and TS coordinates. Equations of state. Thermodynamic processes
during compression of real gases. Indicator diagram of a real piston compressor.
Schematization of the piston compressor operation.
The pros and cons of displacement compressors. Static compression ratio. The internal
pressure ratio, its connection with the static compression ratio.
References
1. Compressor Machines [Text]: A Textbook for Technology Universities,
major "Refrigeration and Compressor Machines and Units" / K.l
Strahovich et al.- Moscow : Gostorgizdat, 1961 .- 600 p. : ill. 23 cm .-
Bibliogr: pp. 589-591.
2. Fotin, B.S. Piston Compressors: Study Manual for Universities / B.S. Fotin,
I.B. Pirumov, I.K. Prilutsky, P.l. Plastinin; ed. by B.S. Fotin —Leningrad,
Mashinostroenie, 1987, 372 p., ill. — Bibliogr.: pp. 369-370
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3. Plastinin P. I. Piston Compressors : Study Manual for Universities, majors
"Vacuum and Compressor Equipment of Physical Units" and "Engineering
and Physics of Low Temperatures™ of the training of certified specialists in
"Hydraulic, Vacuum Equipment of Physical Units" and "Technical
Physics" / P.1. Plastinin. 2nd ed., reworked and expanded. Moscow : Kolos,
2000. (Textbook and textbooks for university students). ISBN 5-10-
003551-X.

4. Frankel M.I. Piston Compressors. Theory, Design and Design Foundations
/| Frankel M.l. 3™ ed., reworked and expanded. Leningrad
Mashinostroenie, 1969. 743 p.: ill. 25 cm.

5. Sakun I.A. Screw Compressors. The Basics of Theory, Calculation, Design
/ 1LLA. Sakun. 2nd ed., reworked and expanded. Leningrad
Mashinostroenie, 1970. 400 p. : ill. ; 25 cm.

9. Theory of turbocompessors

9. Centrifugal and axial compressors, scheme and operation principles. Elements of the
centrifugal and axial stage, and the compressor.

10. Processes in centrifugal compressors in s-T and i-p diagrams. Thermodynamics of
dynamic action compressors.

11. Changing flow parameters in dynamic action compressors.

12. Velocity triangles, rules for their construction. Incidence angle and angle of lag.
Velocity distribution over the blade surfaces.

13. Equations of conservation of energy in "mechanical™ (Bernoulli equation) and
"thermal™ form. Static and total gas parameters

14. The basic equation of turbomachines (Euler's equation). Equation of state,
accounting. gas imperfections. Process equation. Continuity equation.
Adiabatic, polytropic and isothermal work of compression and expansion.

15. Loading factor and work coefficient. Head coefficient. Consumption coefficient.
Conditional flow rate.

16. Characteristic of a stage (compressor). Dimensionless characteristic -
coefficients of flow rate, pressure, efficiency.

References

1. Yu.B. Galerkin. Turbochargers. Monograph. M. - Publishing house
LLC "lITs KChT". -2010. -WITH. 596.

2. Zuyev AV.
http://f7724c97dc8a2e77a6e21fb3731c3bb093d4e8af/http%%3A%2F%
2Fconsortium.ruslan.ru%z2Fcqi-
bin%2Fzgate%3FACTION%3Dfollow%26SESSION_ID%3D533657
%26 TERM%3D%25D0%2597%25D1%2583%25D0%25B5%25D0
%25B2%2C%2520%25D0%2590%25D0%25BD%25D0%25B0%25
D1%2582%25D0%25BE%25D0%25BB%25D0%25B8%25D0%25B
9%2520%25D0%2592%25D0%25B0%25D1%2581%25D0%25B8%
25D0%25BB%25D1%258C%25D0%25B5%25D0%25B2%25D0%2
5B8%25D1%2587%255B1%2C1004%255D%26 LANG%3DrusTheor
y, Design and Construction of Dynamic Compressors. Method of
aerodynamic design of blades for stationary axial compressors: Method of
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aerodynamic design of blades for stationary axial compressors [Text] A
Manual / A.V. Zuev, V.V. Ognev, V.B. Semenovsky; St. Petersburg State
Polytechnic University .- St. Petersburg : SPbSPU Publishing House, 2003
.- 110 p.: ill .- Bibliogr: p.109. - ISBN

3. Seleznev K.P. Theory and Design of Turbocompressors : A Textbook for
Engineering Specialized Universities; under the general ed. of K.P.
Seleznev / [K.P. Seleznev et al.]. 2nd ed., reworked and expanded
Leningrad : Mashinotroenie, 1986. 391 p.: ill.; 23 cm (For universities).

4. Seleznev K.P. Theory and Design of Turbocompressors : A Textbook for
Universities / K.P. Seleznev, Yu S. Podobuev, S.A. Anisimov ; edited by
K.P. Seleznev. Leningrad : Mashinostroenie, 1968. 406 p. :ill. ; 22 cm.

5. Identification of Axial Stresses Affecting the Rotors of Turbochargers
[Electronic Resource] : A Textbook / N.I. Sadovsky , Peter the Great St.
Petersburg Polytechnic University, [Institute of Energy and Transport
Systems]. St. Petersburg, 2018. URL.: http://elib.spbstu.ru/dl/2/s18-265.pdf.
URL.: http://doi.org/10.18720/ SPBPU/2/s18-265. 10.18720/SPBPU/2/s18-
265.

10. Theory of automatic regulation, automation of operation of compressor,
refrigeration and auxiliary equipment

1. Methods of regulating compressors. Sustainability criteria.
2. Perturbation control principle. Deviation control principle.
3. Static and dynamics of ARS. Surge protection.
4. Indicator diagrams during displacement compressor regulation.
References
1. Lebedev A.A. Regulation and Automation of Compressors [Text]: Study
Manual / A.A. Lebedev, R.A. Izmaylov; Peter the Great St. Petersburg
Polytechnic University. - St. Petersburg : Polytechnic University Publishing
House, 2016 .- 165 p.: ill., tables, 20 cm, Bibliogr.: p. 165. - ISBN 978-5-
7422-5212-2.
2. Lebedev A.A. Theory of Compressor Control: Study Manual / A.A. Lebedev,
R.A. Izmaylov; St. Petersburg : Polytechnic University Publishing House,
2016 .- 108 p.: ill., 20 cm, Bibliogr.: p. 108.

11. Steam and gas turbines

1.
2.

3.

STU cycles and their indicators. The real cycle of the STU and its indicators.

Ways to improve the thermal efficiency of modern STU. The effect of the initial and final
parameters of steam on the performance of STU and the steam turbine itself.

Intermediate steam overheating. Evaluation of the effectiveness of the cycle with
intermediate steam overheating. Steam and gas intermediate steam overheating.
Regenerative heating of feed water. The heat scheme of the RHFW. Equipment.
Distribution of heating by steps.

Features of STU for nuclear power plants. The influence of the reactor type on the
parameters of the STU. VVER-class reactors. RBMK-class reactors. Steam turbines for
nuclear power plants.

Features of intermediate steam overheating at the nuclear power plant. Intermediate steam
overheating. Separation of steam.

Thermal and gas-dynamic calculation of the flow part of the steam turbine.
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8. The stage of the steam turbine and its performance.

9. Choice of the rotation frequency. Speed and pressure stages. Regulatory stages and their
features. Losses in blade rows and turbine stages. Estimated and experimental assessment
of energy losses.

10. Blade rows of the turbine stage.

11. Model characteristics. Design of the turbine stage by model characteristics and speed
triangles. Features of calculating the last stages of the low-pressure cylinder.

12. Multi-cylinder steam turbines.

13. Single and double-shaft turbines. Meridional profiling of cylinders. Classification of
cylinders by the form of a flow part. Breakdown of drops by stages, estimation of the
number of stages.

14. The basics of gas-dynamic design of the flow part of the steam turbine. Use of computers
for designing the flow part of a steam turbine. Optimization of the elements of the flow
part.

15. The maximum power of the condensation steam turbine.

16. The design features of single-cylinder and multi-cylinder steam turbines.

17. Features of thermal and gas-dynamic design of the flow part of the stages with regulated
and unregulated steam extraction.

18. Off-design steam turbine operation modes.

19. The connection of the STU mode with the schedule of loads. Estimation of steam flow rate
through the flow part of the turbine during changes of the initial and final steam
parameters.

20. Flugel’s and Stodola’s formulas. Stodola's cone law. A.V. Shcheglyaev’s flow rate grid.

21. Features of turbines with different kinds of steam distribution.

22. Throttle, nozzle, bypass steam distribution and sliding pressure.

23. Types of turbines for combined energy conversion.

24. Back pressure turbines. Cogeneration turbines with controlled and unregulated
cogeneration steam extraction. Turbine regime diagram with one and two controlled steam
extractions.

25. The role of wet steam turbines in nuclear power.

26. The design features of nuclear power plant turbines with a rotational frequency of 50 and
25 Hz. The design features of nuclear power plant turbines running on steam produced by
fast neutron reactors. Features of thermal calculation of wet steam turbines of nuclear
power plants.

27.GTU with a high-temperature gas turbine. Types of cooling systems.

28. Open and closed air cooling of the gas turbine. Features of steam cooling.
Thermodynamics of the cooled turbine. The cooling system heat and the loss factor.
Indicators of GTU with open air and steam cooling. Closed-cooled GTU indicators.

29. Combined units with steam and gas turbines. Combined units and their classification.

30. Thermodynamic foundations of combined units. The basics of rational construction of
combined units. Thermodynamic indicators. The condition of steam generation in steam
generators.

31. Steam-gas units with high-pressure and low-pressure steam generators.

32.Basic schemes and cycles. Thermodynamic properties of the steam-gas unit. The effect of
working body parameters on SGU indicators. Regenerative heating of feed water in steam-
gas units. Modern steam-gas units and their performance.

33. Gas-steam units with a waste heat boiler. Key thermal schemes of the GSU.
Thermodynamic properties. The waste heat boiler indicators. The effect of working body
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parameters on GSU indicators. Characteristics of GSUs with fuel afterburning. The

characteristics of GSU with multiple pressure levels. Modern GSU and their properties.

34. Maneuverable steam turbine unit with peak GTU. Typical scheme and principle of
operation. Thermodynamic properties and key indicators. Prospects for development.
35. Principles of GTU design. The general principles of the layout of modern GTU.

36. Activities that improve the reliability and durability of the GTUs for various purposes. The

GTU resource.

37.Features of designing compressors, combustion chambers and gas turbines of modern

GTU.

38.Energy GTU. Operation conditions of peak GTU. Features of their design. Technological

and economic indicators. Domestic and foreign GTU for power plants. Systems for the

GTU operation. Air intake and exhaust in the GTU.
References
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2. Shcheglyaev, A.V. Steam Turbines: Theory of Thermal Process and
Turbine Design : A Textbook for Universities: in 2 vol. vol. 2 .- M.:
Energoatomizdat, 1993 .- 415 p.- Bibliogr: 409-411. - ISBN 5-283-00261-6

(orig.)

3. Lapshin K.L. Optimization of Flow Parts of Steam and Gas Turbines, 2013.

URL.: http://elib.spbstu.ru/dl/2/3476.pdf

4. Kostyuk A.G. et al. Steam and Gas Turbines for Power Plants: Moscow:

MEI Publishing House, 2008

12. Power machines and units
1. The role and place of turbine engines and units in modern energy and the country's

energy balance. Brief historical information. Gas turbines and compressors as necessary

components of the modern combined engines. Forecasts of demand for electricity and

heat until 2035.

2. Fuel and energy resources and their use. Gas, oil, coal, nuclear fuel, other sources of

energy.

3. Classification of engines, power machines and units. Thermal turbines, hydro turbines,

internal combustion engines, reactors, steam generators, boilers, etc.
4. History of steam and gas turbines. The development of domestic energy. The

contribution of SPBPU scientists to the development of the domestic turbine industry.

5. Problems in the development of energy engineering. The current state and the main

problems of the Russian electric energy industry. Autonomous power plants. The role of

small-scale energy in the Russian Energy Program.

6. The main consumers of thermal and electric energy. Consumer categories. Technologies
of centralized and combined production of electricity and heat, units for cooling and air

conditioning.

7. Thermal diagrams of GTU. Ideal GTU. Real GTU of a simple scheme. GTU with heat

generation of outgoing gases. GTU with intermediate heat extraction and supply. Ways

to improve the efficiency of the GTU.

8. GTU cycles and their performance. The real cycle of the gas turbine unit of a simple

thermal scheme.
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9. The optimal degree of pressure increase to get maximum specific work and efficiency.
Hydraulic losses in the gas-air tract and their impact on the main indicators of the GTU.

10. Modern methods of calculating the main indicators of the GTU. The algorithm of
calculation using computers. The current level of development of the GTU of a simple
thermal scheme.

11. Thermal schemes of STU. Ways to improve the efficiency of STU. Combined units with
steam and gas turbines. The concepts of combined units and their thermodynamic basics.
Steam-gas units. Gas-steam units. Contact units. Units for cooling and air conditioning.

12. Ways to improve the efficiency of energy machines and units. Ways to improve the
efficiency of GTU, STU.

13. The impact of energy machines and units on the environment. Summary of harmful
emissions and how to limit them. Regulatory materials that normalize toxic emissions.
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2. lIssues of Designing Energy GTU: Study Manual / Revzin B.S. -
Yekaterinburg : UGTU-UPI, 2007

3. Kirillov, I.l. Gas Turbines and Gas Turbine Units [Text]: in 2 volumes :
Study Manual for Engineering Universities / I.I. Kirillov .- Moscow :
Mashgiz, 1956.

4. Shcheglyaev, A.V. Steam Turbines: Theory of Thermal Process and
Turbine Design : A Textbook for Universities: in 2 vol. vol. 2 .- M.:
Energoatomizdat, 1993 .- 415 p.- Bibliogr: 409-411. - ISBN 5-283-00261-6
(orig.)

5. Lapshin K.L. Optimization of Flow Parts of Steam and Gas Turbines, 2013.
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6. Kostyuk A.G. et al. Steam and Gas Turbines for Power Plants: Moscow:
MEI Publishing House, 2008

7. Arsenyev L.V., Rassokhin V.A., Olennikov S.Yu, Calculation of the GTU-
L Thermal Scheme, LGTU, 1992.

13. Gas extraction, preparation and transportation. Gas transport systems. Gas turbine

drives and superchargers of GPS

1. The composition of natural gas. Examination of wells during the development and testing
period.

2. History of the origin of natural gas, general data on the production and transportation of
natural gas, as well as its implementation in the modern world.

3. Drilling rig. Operation principles and design. Natural gas extraction methods.

4. The design, structure and operation principle of the drilling rig. The main requirements
for key and auxiliary equipment and personnel, features of different climatic zones.
Methods and schemes of operation of natural gas wells. Recommendations for the
selection of oil and gas equipment and automation of oil fields.

5. Shale gas. Nature, extraction methods. Mine methane.

6. The history of shale gas production, problems related to shale gas extraction, production
technology and environmental impact. Shale gas reserves. Features of mine methane, the
technology of its extraction and purification, the technology of its disposal. Prospects for
the effective use of mine methane for own needs of production plants.
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Artificial gases. Liquefied gas.

8. General information, properties of combustible gases, identification of artificial
combustible gases, gasification of solid fuels. Examples of power plants operating on
generator gas. General information about liquefied gases, liquid phase properties, critical
parameters, toxicity, cooling properties. Production and storage.

9. Preparation of gas for transportation. Purpose and design of compressor stations

10. Gas purification and drying systems. Features of long-distance transport of natural gas,
the purpose and description of compressor stations, as well as their components

11. Gas pumping units. Compressors. Design, parameters of the working fluid in various
parts of the unit

12. The layout and types of gas-processing units, as well as their characteristics. The main
characteristics and modes of operation of compressors, the design schemes of the key
types and the parameters of the working body in the channels of the compressor parts.

13. Transportation and storage of gas. Turbo expanders. Design, application, parameters of
the gas in different sections of the flow part.

14. General information about gas supply, gas distribution schemes, car gas filling stations.

Fire safety during gas extraction, fire hazard of substances used in the technological

process, possible sources of ignition. GOSTs (State Standards) and other regulatory

documents for natural gas.
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3. SAMPLE TEST QUESTIONS

Which parameters can most significantly increase the head of the impeller of a
dynamic pump?

Where are the biggest losses in the impeller with a low speed coefficient?

What is the load equation that is included in the mathematical model of a
hydraulic drive?

Due to what can we in some cases increase the efficiency of the hydraulic drive
with throttle control with the drive and throttles installed sequentially?

What is called “quality regulation of the energy machine”?

What determines the value of the average effective pressure P, at the known
value of the excess air a?

What determines the average piston speed C,,?

What type of compressor is usually part of the turbocharger of supercharged
ICEs?

What is the determining factor when increasing engine power by
supercharging?

What are the fuel properties of the octane number (or octane rating) of fuel?
Which type of compressor is most beneficial for mechanical supercharging?
What is polytropic head h, in the Bernoulli equation?

What is the location of mechanical energy supply to the gas in a stage of a
centrifugal compressor?

What element of the turbocompressor stage refers to the stator?
What are speed triangles?

What is the best way to change the parameters of the steam turbine unit to
improve efficiency?

A gas turbine unit uses a regenerator to utilize heat. What type of heat
exchangers does it belong to?

What is the coefficient of kinematic similarity?
Which combined turbine units are the most popular in the world?

What kind of working body does the gas turbine unit compressor that triggers
the supercharger at the compressor station work with?
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4. FINAL PROVISIONS

After the interdisciplinary exam, the applicant is informed about the results of the
interdisciplinary exam.

If the applicant does not agree with the result of the entrance exam, the applicant may
appeal the results of the entrance exam.

29



