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1. Hasnayenne u 061acTh npuMenenus
Ilporpamma onpenenstercs TpeGoamms K COINCPIKAHHIO BCTYNHTENbHBIX HCIBITAHUN B
aclMpanTypy no HanpasieHuio 13.06.01 — DnexTpo- 1 TemIoOTEXHUKA.
IIporpamma npenHasHayeHa a1s MOATOTOBKH M NPOBEJICHUA BCTYIHTEIBHBIX HCIIBITAHHWH TIPH
MOCTYIUICHUH B aCIUPAHTYPY NO CHEUHATLHOM JUCUUIIHHE (1O BEIGOPY):
— 05.04.12 TypGomaumas! u KOMOMHHPOBaHHBIE TYPOGOYCTAHOBKH:
— 05.09.01 Dnekrpomexanuka u ANIEKTPUYECKHE almaparsl;
— 05.09.03 DnexTporexHUUECKHE KOMILTEKCHI | CHCTEMEI;
— 05.09.10 Dnexrporexnonorus;
— 05.14.02 Dnexrpuyeckue cTaHuuy 1 SJIEKTPOIHEPreTHYECKHE CHCTEMBI
— 05.14.04 IlpoMennnennas TEIJIOOHEPIreTHKA;
— 05.14.14 TennoBble aneKTpUYECKHE CTAHIHUH, UX OHEPreTHYECKHE CHCTEMBI H arperarhl.

2. Conep:xaHue nporpamMmel
Aucuuniamna cnenuannsanuu: Typbomamuubl H KOMOMHHPOBaHHDIE TypOOyCTAHOBKH

CoBpeMeHHBIE TEXHONOTHH Is sHepreTHkd. I'TY u IITY u ux 3nadyeHne B coBpeMeHHOI
SHEpreTuke u npombiiuieHHocTH. Tunel I'TY u IITY. OcHoBHEIE NIPOU3BOJIHTEIH YHEPTETHYECKOTO
o0opyznoBanusa. OCHOBHBIE SKOHOMHYECKHE I[10KA3ATE/IH I'TY un IITY. Ilokasarenu TennaoBoii
skoHOMu4HOCTH IITY. Hanpasnenue passutus sHepreTaru u SHEPreTHYECKOr0 MaITHHOCTPOECHHSL.

Metoabl  mcenenoBanns  usnueckux OpOLECCOB B 3lieMeHTaX TypOomammH. MeTosl
JHCICHHOTO aHANM3a HANPsKCHWH. ABTOMATH3HPOBAHHOE NPOEKTHPOBAHHE B MalITHHOCTPOCHHH.
KomnbroTepuszopannbie cucrem CAx: PeleHue MHKCHEpHBIX 3a11a4 (CAE), konctpynposanue (CAD),
YTpaBJICHHE TEXHONIOrHYECKUMH npoueccamu (CAM).

DKCIepUMEHTAIbHBIE HCC/IEN0BAHUS B TypOoManuHax. M3Mepenne pasnMuHbIX nokasateieii
u napameTpoB pabots! IITY u I'TY. HanexsocTs B 3HepreTuke. MeTons! U cpescTBa AHATHOCTHKH
obopynosanus. Konebanus POTOPOB ¥ BAJIONIPOBO/IOB. banancHpoBKa poTopoB pasHEIX THIOB.

TexHuKo-2KOHOMHYECKHE MOKa3aTeNM OCHOBHOTO H BCnoMorartelibHoro obopynosanus [TV,
Ilokasatenn TemnoBoli 9KOHOMMYHOCTH TypboycTaHOBOK. TemoBsie xapakrepuctukun IITY.
Ilepemennslii pexum pa6oTsi crynenn IITY. OGobuieHHBIe XapaKTepHCTHKH TYpOHMHHBIX CTYIEHEI].
BrnusiHue u3MeHeHns pexxuma paGoTs Ha KIIJl Typ6unsl. Cucremsr napopacrnpejieneHus. M3meHenne
HarpyskH 1apoBoH TypOMHBI METOJOM CKOJB3SLIETO JaBJICHHS. Knaccudukamus mnyckos.
Knaccudukanms  ocranosos.  OcuosHble  cucremsr IITYV. llokazatenn  a¢dexTurHOCTH
TennoobMenHukoB IITY. Meromsr HalpaBJICHUA COBEPIICHCTBOBAHUS BCIIOMOTATENLHOTO
obopynosanus ITTY.

[IpuHUKNET aBTOMaTHYECKOTO ynpaBieHHs H peryinupoBaHus. XapakTEPHCTHKH DJIEMEHTOB
dBTOMAaTHHECKOr0 peryiMpoBaHus. THIOBbIC 3aKOHBI peryaupoBanus. OcoBeHHOCTH PETYJIHpPOBaHHs
I'TY uIITY.

OHepreTHyYecKHe ra30TypOHHHBIE yCTAaHOBKH. TeIIOBBIE CXeMBl K UHKJIBI  ra301apoBhIX
ycranoBoK. bunapueie III'V. TeXHMKO-9KOHOMHYECKHE ITOKA3ATEH pabotel I'TY u LIBH. Bnusinue
PasTMYHBIX (AKTOPOB Ha XapakTepPHCTHKH M pexumbl pabotel I'TY. Ilyck u octanoB I'TIA. O6mme
CBCCHHS O KaMepaX CrOpaHHs M Npoleccax, MPOUCXOIALIMX B HUX. OCHOBHbIE xapaxkrepuctuku KC
I'TY. Tpe6GoBanus, npexbapiseMple K KaMmepaMm cropaHus.
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JIHCI.IHI'IJIHHZ CneHaaH3alHH: BJICKTPOMEXHHHKEI H 3JICKTPpHYECKHE allllapaTthsl

Quzpyeckue HABIEHHA, JEXalie B OCHOBE (DYHKUMOHHPOBAHMS D3JEKTPOMATHUTHBEIX H
3JIEKTPOMEXAHHYECKMX TNpeobpa3oBatelsiell SHEPrMM M 9JIEKTPUYECKUX anmnapatoB. Marepuansl,
NpUMEHAEMBIE MPH CO3JaHUHU EKTPHYECKHUX MALLIHH, TPAaHC(OPMATOPOR H MIEKTPHUECKHX amapaTos.

OCHOBHBIE TEXHHYECKHME pELIEHHUs, HAMpaBleHHsS COBEPLICHCTBOBAHUSA 3JIEKTPOMArHHTHBIX M
3JIEKTPOMEXaHHYECKHX npeobpa3oBareneit  (TpaHcopMmaTophl, MaUIMHBI TOCTOSIHHONO  TOKa,
aCHMHXPOHHBIE JIBUraTeNH, CHHXPOHHBIE E€HEepaTOpbl M JBMraTelld, ClieLualibHble 3JeKTPHYECKHE
MalllMHBl) M 3JIEKTPUYECKUX amnmnapatoB (KOMMYTalLMOHHas W 3aLIMTHAS amnmnapatypa BEICOKOTO
Hamps>KEHHsA, annapatel HHU3KOTO HanpshkeHHsS). Pexxumbl  paboThl  SNEKTPUYECKHX — MAILHH,
TpaHc(HOpMaTOPOB M IEKTPUYECKUX ANNapaToB, HX OCHOBHBIE XapaKTEPUCTHKH. MeTO/bl OLIEHKH MX
TEMIOBOTO COCTOSIHHUA.

Maremaruueckre MosenH (3KBUBAIEHTHBIE CXEMBI 3aMELIEHHS, apaMeTpLl CXeM 3aMelleHHs,
OCHOBHBIE YpPaBHEHMs, II0JIEBbIE MOJENHM) W METO/bl aHalM3a W CHHTE3a 3JIEKTPOMAarHUTHBIX H
3NIEKTPOMEXaHHUECKUX Npeobpa3zopaTeneii 3Heprud. MaTemaTHYeCKoe MOAETUPOBAHHE W OCHOBHBIE
METO/IbI AHAJIN3a U CUHTE3a 3NEKTPHYECKHX amnmapaToB.

OcHoBHbIE MOAXO0AB! U METO/bl NPOEKTUPOBAHKS 3IEKTPOMATHUTHBIX M 3IEKTPOMEXaHUYECKHUX
npeobpaszoBaTeniel SHEPrUM M 3JEKTPUYECKHMX annapaToB. HagexHOCTb, KOHTPOJNL M JAMArHOCTHKA
(GYHKUMOHHPOBAHUA DJIEKTPOMarHUTHBIX M 3JEKTPOMEXaHHYECKMX NpeoOpazoBaTesieil SHEPrHU U
3JIEKTPHYECKHX amlapaToB B MPOLECCE X IKCIUTyaTallMH, B TOM YHCIIE B COCTaBe paboYHX KOMILIEKCOB.

CneuunaneHple 3MEKTPHYECKHE MAIIWHBI, B TOM 4YHClEe JUIs HETPaAHLMOHHBIX CMOCOGOB
3NIEKTPOMEXaHHYECKOr0 MpeoOpa3oBaHMs SHEPrUH ¢  UENbl0  S(P(EKTHBHOrO HCIONL30BAHUA
MPUPOIHLIX pecypcos. CneunanbHele TpaHcHOpMaTOpPh! (CBapoOUHbIE, H3MEPHTENLHEIE).

OCHOBHBIE THITBI BJIEKTPHYECKUX alapaToB BHICOKOrO M HU3KOro HanpsbkeHus. OcobeHHOCTH
MX KOHCTPYKLUMH. Pu3nyeckHe NpoLecch B 3JIEKTPUYECKHX annapartax (Mpouecchl B KOHTAKTHEIX
COEIMHEHMSAX, DJIEKTPUYECKas Jyra, MPOLecChl AyroraleHus)

J_Iucunnmma ClIeHATH3AHH BJleKTPOTeXHH‘IECKHE KOMIIVICKCBI H CHCTEMbI

Ob6mas  XapaKTepUCTHKA  3JIEKTPOTEXHHYECKHX  KOMILIEKCOB M CHCTEM  (CHCTEMBI
3JIEKTPONPHUBO/A, 3JETKPOTEXHOJOTHYECKHE KOMIIIEKCHl, CHCTEMbl 3JEKTPOCHAOXKEHHUS, CHCTEMBI
OTpacneBoro anektpoodopynopanus). [IoHsTHE O CHCTEMHBIX CBOHCTBAX M CBA3SAX.

Knaccudukauus 371EKTPONPHROIOB. Texuuyeckue CpeAcTBa 3JIEKTPONPUBOIOB
(3mexTpoBUraTeny, MeXaHHWYeCKHE TepelaTOuHble YCTPOWCTBa, YIpamiseMble NpeobpazoBaTenu
ICKTPUYECKON SHEPTUHM, 3JEMEHTHl CHCTEM YIPaABJIEHUs: AaTYMKH, KOHTPOJIEPE], KOMMYTHPYIOLIHE
anemeHThl). CTPYKTYpa M OCHOBHBIE 3JIEMEHTbl aBTOMATH3WPOBAHHOTO 3JIEKTPONpPHBOAA. YpaBHEHHE
JBH)KEHHS MHOI'OMacCOBOH MeXaHMYeCKO# 4YacTH, MeXaHHYecKas 4acTh 3JIEKTPONIPHBOAa Kak 00beKT
yIpaBlieHUs, CTPYKTYpHas cXeMa, NepeJaTouyHble (DYHKLMH, YaCTOTHBIE XapaKTepucTHKH. JluHamMuKka
00001EHHON  Pa3OMKHYTOH  slieKTpoMmexaHHueckod  cuctemsbl. [lepexoaHele  mpouecchl B
3JIEKTPOMEXAHHYECKOH CHCTEME MPH MCMOJIE30BaHHH PAa3/IMYHBIX TUIOB 3JEKTPHYECKUX BUTATENCH U
NpH  pasHBIX 3aKOHAX M3MEHEHWs YMpaBIAIOWMX Bo3jeHcTBMHA. PerynupoBaHue CKOpocTH
anekrponpusoja. Ilokazarenu kawecTBe perynupoBaHus. Jluana3oH peryiaupoBaHus. OCHOBHbIE
CMOCOOB! PEryNMpOBaHHUA CKOPOCTH JIBHUraTeNied MOCTOSHHOTO TOKA, HX 0CODEHHOCTH, CPaBHUTEbHAS
oueHka. OCHOBHBIE CMOCOOBI pPeryJMpoBaHMs CKOPOCTH 3JIEKTPONPHBOJA MEPEMEHHOrO TOKA, WX
0COOEHHOCTH, CPAaBHUTE/IbHAS OLIEHKA.
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3HepreTHIecKuil
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OcHOBBI PU3UIECKOTO, MATEMATHYECKOTO, HMUTALIMOHHOTO H KOMITBIOTEPHOTO MOIENMpPOBaHHS
KOMTIOHEHTOB ~ 3JIEKTPOTEXHHYECKMX KOMIUIEKCOB M cucTeM. [IoHATHA O  TEXHHMYECKHX,
TEXHOJIOTHYECKHX, IKOHOMHYECKHX, SKOTOTHYECKHUX U COLMA/IbHBIX KPUTEPHAX OLIEHKH NPHHHMaeMBIX
peleHui B 061aCTH NPOEKTHPOBAHHS, CO3JaHUs H YKCILTYaTALIMH 3JIEKTPOTEXHUYECKHX KOMIIIEKCOB U
cucTeM. MaTeMaTHYecKoe OMHCAHME CHCTEM SJIEKTPOTNPHBOJAOB B YCTAHOBHBIUMXCS M MEPEXOMHBIX
pexuMax.

OCHOBHBIE THIBI CUCTEM YNPABIECHHS 3IEKTPONPHBOIAMH M TEXHOIOTHYECKHMH KOMITIEKCAMH,
NPUHLMIBL ynpasieHus. MaTemaTHueckoe MOJeNMpOBaHMEe cucTeM yhpaeieHus. CTPYKTYpHBIH M
NapaMETPHYECKHI CHHTE3 3JIEKTPOTEXHHYECKUX KOMIIEKCOB M CHCTEM, HMX ONTHMH3ALMA.
IIpeobpasopaTend  5IEKTPUYECKOH 3HEPrHM B CHCTEMAax [MTaHWA  BIEKTPONPHBOIOB U
TEXHOJIOTHYECKHX KOMIIJIEKCOB.

DNeKTpONpHBOJbl M CHCTEMBl YNPABIEHHS THUMOBHIM TEXHOJOTHYECKHM M TPAHCIIOPTHBIM
obopynoBaHHeM.  ABTOMATM3WPOBAaHHEIE  TEXHOJIOTHYECKHE  KOMIUIEKCHI B METaUTyprHH,
MAalIHHOCTPOEHHH, KOMMYHAJIEHOM XO35HCTBE.

Aucunninua cnenHaan3anuu: JIeKTPOTeXHOIOIHs

OcHOBHEBIE TIOHATHA M 3aKOHOMEPHOCTH Mepefa4yd 3JIEKTPOMarHWTHON SHEPTHM B CJIOMKHBIE
cpe/sl, NpeoOpa30BaHHMs JNEKTPUIECKOH U MArHUTHO# SHepruy B BewecTBax. OCHOBBI TENIONEpeaa4H
M mpoueccoB MacconepeHoca. Krnaccudukauusa snexTpoTeXHONOrMYECKMX YCTAaHOBOK M0 BHIaM
Mpeodpas’oBaHUsl JHEPTHH: BNEKTPOTEPMHUYECKHE, 3NEKTPOXUMHYECKHE, 3JIEKTPOKHMHETHYECKHE MU
3JIEKTPOMEXaHHYECKHE.

OCHOBHEIE BMIBI 3NIEKTPOHArpeBa: WHAYKUMOHHBIE, AYTOBOMH, IIa3MEHHBIA, NpAMOil Harpes.
IloHsATHE O B1EKTPOHHONMYYEBOM, HOHHOM H Jla3epHOM BMjax Harpepa. IloHsTve o mpoueccax H
000pya0BaHHMH AN DNEKTPUYECKOM CBAPKH.

OcCHOBHBIE  KOHCTPYKTHBHBIE MCIOJHEHHS W XapaKTEPUCTHKM DJIEKTPHUYECKHX redeif
COMPOTHBJIEHHS H YCTAHOBOK MPSMOT0 Harpesa, AyroBbIX 3JIEKTpoOneye, HHIYKIMOHHBIX MJIaBHJILHEIX
YCTaHOBOK, YCTAHOBOK MHIYKUHOHHOIO M JM3/IEKTPUYECKOrO HarpeBa MaTepuanoB. XapakTepUCTHKH
CHELHaIBHBIX MaTEPHAJIOR JIJIS 3IEKTPUUYECKHX TeYeii.

MaruutoruapoanHacudyeckne mporecckl B MeTtaxtyprud. OcHosHple MIII-ycTaHOBKH:
KOHIYKLUHOHHBIE M HMHOYKUHOHHBIE HAcOCBl, YCTPOMCTBAa 3JIEKTPOMAarHUTHOTO TNepeMeIIHBaHUs
pacmniaBpa B 1e4ax M KpUCTaJlIM3aTopax.

Ilpouecchl, oGopynoBaHHE M  HCTOMHMKH  [UTaHHS  JJIEKTPOJIM3HBIX  YCTAHOBOK.
OnekTpopU3NKOXMMHMYECKHE METOAB 00pabOTKH MATEpHalloB: DJIEKTPO3PO3HOHHBIE  METOMBI
pasMepHoil 06paboTKH MaTepHasoB, YJIBTPa3BYKOBblE METObl, MArHHTOHUMIYJIbCHas o6paboTka ¢
LUEbI0  MIACTHYECKOH Ae(opMaluu, 3NEKTPOMarHUTHBIE METOAbl Cemapalld MaTepualioB.
DEKTPOTEXHOIOTHYECKIE METO/B! H YCTAHOBKH 3KOJIOTHYECKOTO HA3HAYEHH .

MaremaTuyeckoe omucaHMe M MOJCIMPOBAHHE B3aUMOCBS3aHHBIX (DPHIMYECKHX TPOLIECCOB
(3J1EKTPOMArHMTHBIX, TEMJIOBBIX, THAPOANHAMHYEYKHX) B DIEKTPOTEPMHUECKHX YCTAHOBKaX. MeToIbl
pacyeTa 3/1eKTPOMarHMTHEIX. TennoBeIX, FTHAPOAMHAMYECKHX MPOLIECCOB.

OnekTpocHabkeHHe M 00OpyJIOBaHHE SNIEKTPOTEXHONOTHYECKHX YCTaHOBOK. [IpuHUMNBI 1
CUCTEMBl aBTOMAaTHYECKOIO YNpaB/eHHs 3J€KTPOTEXHOJOTHUYECKUMH YCTAHOBKAMM M KOMILIEKCAMH.
IlonsATHe O CTPYKTYpHOM M MapaMeTPHYECKOM CHHTE3€ JJIEKTPOTEXHONOTMYECKHMX KOMIUIEKCOB M
CHCTEM.
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HHCHHHJ!HHE[ CrneuHa/IH3alHH 3H€KTPH'—IBCKI’[C CTAHLHH H 3JIEKTPO3HEPreTHYECKHE CHCTEMBI

Crpykrypa uHbopMaimoHHbIX moTokoB B ACJY. OcoGenHoctd uHdopmauuu B
ABTOMaTH3MPOBAaHHOH CHCTEME aucInieTyepekoro ynpapinenus 33C. Hepapxuyeckas ctpykrypa ACLY.
DYHKUMHU ¥ CTPYKTYpa aBTOMAaTH3HPOBAHHBIX CHCTEM JHCTIeTYepcKoro ynpaeienns DDC. Yrparienue
Ha OCHOBE TEJIEU3MEPEHUH. Y pOBHH HHPOPMaLIHOHHOTO obecneyeHus.

['noGanuzanmsa 31eKTpodHEPreTHKH W OONBIIME SMEKTPHYECKHE cHCTeMbl. CTpaTerMueckue
NPOEKTHbIE WEH: PETHOHAIM3alUA; CO3/laHUe XO3AHCTBEHHBIX CYOBEKTOB W OpraHM3aliis IOJIHOTO
pbIHKa MOIIMHOCTH W 3Hepruu. IIpoOneMel MHTerpaldu 3HEProcHCTEM W YNpaBlieHHA GONBIIUMH
cucreMamH.  CoBpeMEHHOE  COCTOSHME M TEHICHUMH. 3aJaud  aBTOMATHYECKOrO  H
aBTOMaTU3UPOBAHHOTO YIIPaBJICHHUS.

H3mepurensHele cucteMbl M gatduku. J{uckperHas uHdopmanus. Keanrosanue 1o BpeMeHy u
no ypoeHtwo. IlytH npoxoxaeHus MHGOpMALMM B CHCTEMeE YIIpaBleHHs 3Heprocuctemoii. Kanansl u
JIMHUM CBs3H. MHOroKaHalbHBIE CHCTEMbI TeJIeMeTpUU. BeicokouacToTHas nepenaya TeJeu3MepeHHil.

Cpeacrea orobpaxeHuss undpopmaumu B ACJLY. JloKanbHble BBHIYUCIMTENBHBIE CETH.
IlepcnekTuBbl pazeuTHs TexHHYeCKHX cpedcTB B ACJIY. ABTOMaTH3MpOBaHHBIE CHCTEMBI KOHTPOJISA M
YNpaBJieHUs NOTOKaMH 37IEKTPOIHEPTHH.

Hcrounnky norpemHocT TelneusMepeHHil M JocToBepusauuu uHpopmauuu. IlonydeHue u
obpaboTka nepeMuHOH uHGbopmauuu. [lorpelwHOCTH M cnOCOGB MOBBILIEHHS [JOCTOBEPHOCTH
vHpopmanun. PunbTpauns HHPOPMALKMHU H CTIELHATIEHOE MaTEMaTHYECKOe 0beceUeHHe.

®opmMupoBaHHE MCEBAOM3MEPEHHI H apXUBHON HHbOPMALIHH.

OKBHBAJIEHTUPOBAHHE JI1 OMEPATHBHOIO YNpaBneHWs. MeTO/bl OMEepaTUBHBLIX pPACYETOB
pexxuMoB.  VmpouleHHble  MojenH. JluHeapu3alMs —ypaBHEHMH YCTaHOBHBLIETOCH —peXXHMa
SIIEKTPHYECKON CUCTEMBI.

®opmupoBaHue LeleBoi QYHKUMH U ee reoMeTpuyecKas MHTeprnpeTauus. MartemaTHueckoe
NporpaMMHpOBaHUe M ero pasjensl. OrpaHuyeHHs B opMe paBeHCTBA M HEpaBEeHCTBA. YCJIOBHas M
GesycnoBHas ontummzaimsa. Meroa Jlarpasa yuera orpaHuyeHuii B popme paBeHCTB.

Onpenenesue HanpaBleHWss M UIAHBI wwara. MeToapl JIOKaaM3allMk 3KCTpeMyma. MeTojbl
HYJIEBOTO TMOpsJIKA: CJly4aiHBIH TMOMCK M MOKOOPAMHATHEIA crmyck. MeToJsl MepBoro mopsaka:
['paguenTHBIE METOABI M OpraHu3auMs CKOpeHIuero cmycka. MeToasl BTOpOro Mopsaka —
annpoKCHMHUPYIOLEe NporpaMMHpoBaHue: 0000meHHbI Meton HetoroHa. Metoasl wrpadHeIx
(yHKUMI U1 ydeTa orpaHHYeHHit B pOopMe HEPaBEHCTB.

LleneBas GyHKUMA W peKMMHBbIE OrpaHHYeHHs. DTanbl YCIOKHEHMS 3aJa4d ONTHMM3ALMH B
CBS3H C COBEpIUCHCTBOBAHHME BHIYMCIMTENBFHONH TEXHMKH, KOMIIBIOTEPHBIX U HWH(OPMAIMOHHBIX
TeXHOIOrWH. OCHOBHBIE ANTOPUTMBL W JONYLIEHUS [IPY ONTUMM3auuu pexxuma DI3C.

Mopnenu peiHka B anekTposHepreTHke. LieHOBbIe 3as5BKM M LIEHOOOPa30BaHHE C YYETOM CETEBOIO
(akTopa M peKUMHBIX OrpaHHYEHHA.

Maremarnueckas W 3NEeKTpoIHepreTHUYecKas TpPaKTOBKA KpWUTepuee. MareMaThuueckuie
(GopMynTMpOBKH 3ajauM: JHHEHHOe M HENWHEHHOE OLEHMBAHME COCTOSHMA. YUeT MOrpelIHOCTH
H3MEPEHHH M Tenenepesaud HHbopMaiu. OOHapyXeHHe M HCKITIOUEHHE TJIOXHX JaHHBIX.

MaTtemaTnueckas MoOJENb 3JIEKTPUYECKOrO pexuMa B 3aJade OLIEHWBAHHMS COCTOSHMA.
Hcnonk3oBanne BEKTOPHBIX CHHXPOHM3HPOBAHHBIX H3MepeHHil. [lepcreKTHBbI COBEPLIEHCTBOBAHMSA
HHpopmauuoHHoro obecrieyenns B ACITY.

Hucnetuepckoe ynpapiaeHue pesxkumamu. Maentudukauus pexxuMoB (HOpMalbHBIE TSKENbIE,
nocneasapuiiHele). OnepaTuBHas MOONTHMM3AalMA W BBOJ pEKUMa B JONYCTHMYIO 001aCTh.
CornacoBanue onepaTHBHOH Koppekiuu pexuma DIC M [eHCTBUA aBTOMATHKH PEryJIMPOBaHHA
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YpaanKH 7] MHHHCTEPCTRO HayKH H BICIIero obpasosanus Poccuiickoit @eaepauun.
L‘pe epaJibHbI MeepalbHOE FOCYAaPCTBEHHOE ABTOHOMHOE 006Pa30BaTeNIbHOE YUPeKIACHHE
A p Beicwero oGpazosanus «Ypansckuil denepanbHbil YHHBEPCUTET UMEHH

YHHBEDCMTET nepeoro [peznaenta Poccun B.H. Ensunnan (Yp@V)

umenn nepeoro MpesugenTa Vpanbckuii anepretuyecknit HHCTHTYT (Ypan3HHH)

Poccwn b.H.Enbumka Hpozpamma écmynumensHsix uchslmatuin ¢ acnupanmypy 13.06.01 —
Ypanockuii Dnexmpo- u meniomexHuka

IHepreTHIecKmit

HHcg“TVT cmp. 7uz 47

4acTOThl U AKTHBHOH MOLIHOCTH. TpeHaxkepbl B 3JIEKTPO3HEpPreTHKE (JAMCIETYEPOB DHEPrOCHCTEM,
JEKYPHOro nepcoHana 3JEKTPOCTAHIMI U CETEBBIX MPEANPHATHIA).

J.IHC].II‘H'IJIHH& CrieHaJH3allHHu: HpOMblﬂlﬂeHHaﬂ TEIJIO3HEPreTHKa

Paszpen 1. Texnuyeckas Ttepmoaunamuka. Ilpeamer W MeToA  TepMOAMHAMMKH.
TepmoanHamuueckas cucrema. OOBeKT MCCIENOBAHUA, MaTeMaTHYECKHH ammapaT ¥ 3aJaud
TEXHHYeCKOi TepmoauHaMuku. OcHoBHbie crnocoObl  nonydeHuss sHepruu. Knaccudukauus
TepMOAMHaMHYecKuX cHcteM. [lapametprl coctosHua. TepmonuHamuyeckoe paBHoBecue. IlepBhiii
(OCHOBHOW) MoOCTYNaT TEPMOAUHAMUKH.

Tepmoaunamuueckoe coctosiHie. TepMoanHamuyeckuid npouecc. BHyTpeHHsas sHeprus. Pabora
pacmupeHus. Tennora. AHaTUTHYECKOE BEIpayKeHHE MEPBOTO 3aKOHAa TepMOJHMHAaMHKH. TermioeMKocTh
ra3oB. DHTaIbIHA.

BHyTpeHHss sHeprus, pabota, Tennora, TermnoeMkocts. OnpeaeneHue U CBOMCTBa BHYTPEHHEH
sHepruu. PaboTa u BHemHAA pabota. PaboTa umkna. Termora. DHTponHs kak 06001ieHHas KoopAMHaTa.
Tennora uukna. [lonHas u yaensHelie TennoeMKocTH. PakTophl, BIHMAIOLIME Ha TENJIOEMKOCTh. Pacuer
KOJIMYECTBAa TEMJOTHl NMpPU MEepeMeHHOH TemIoeMKOCTH (Tab/lM4HbII M aHANMTHYeCKWH cnocobbl).
TennoemkocTh razoBbIx cMeceii.

I 3akoH TepMoauHamuku. POpMYNUPOBKH W MaTeMaTHYECKOE BbIpaXXEHHWE MEPBOTrO 3aKOHa
TepMoAMHaMHMKH. [loHsATHE O Be4yHOM JBHUrarene MEpBOro poAa. DHTANBNUA TEPMOJMHAMHUYECKOM
CUCTEMBI U BHeLIHAs pabora.

II 3akoH TepmoauHaMuky, 111 3akoH TepmoauHamuky. KayecTBeHHOE pa3nnyue Mexay paboToi
v Ternnortoi. lpuHuMNuanpHas cxeMa TeIUIOBOro Apurarens. Pasnuudele GopMy/IHpPOBKH BTOPOTO
3akoHa TepmoauHaMuku (Tomcona, Knayzuyca). IlonsiTve o BeyHOM JBUraresne BTOPOro poja.
MaremaThueckoe BhIpaK€HHE BTOPOrO 3aKOHa TEPMOAHMHAMUKHM JUis OOpaTHMMBIX M HEOOpaTHMBIX
NPOLIECCOB, NMPUHLMI BO3pacTaHUs SHTponuu. OCHOBBI TEPMOJMHAMHMKH HEOOPATHMBIX IPOLIECCOB.
Tperuii 3akoH TepmoarHamuku. Tennoras Teopema HepHcra.

HduddepeHiianbiple  ypaBHeHHs TEpMOJMHAMMKHM. YpaBHEHMs [ TMEPBOr0  3aKOHa
TEPMOAMHAMMKH, BHYTPEHHEH 3HEPruH M SHTAJIBIMM, DHTPONHM M TETUIOEMKOCTH. 3akoH Jkoyns.
®opmyna Maiiepa. Briuncnenne tepMoAHHAMUYECKHX (QYHKIIHH.

OcHOBHBIE TEPMOJUHAMUYECKHE MPOLIECCHL. Y paBHEHHE IOJIMTPOITHOIO MPOLIECca U ero aHajlus.
[TonutponHelii npouecc uaeanbHoro raza. AnuabaTHbIA, W30TEPMU4ECKHH, M300apHBIA, W30XOPHBIi
npoueccel. O6obuiatoliee 3HaUeHUE MOJUTPOITHOrO Mpoliecca.

TepMoaMHamMuuecKkHe MOTEHUMANbl W XapakTepucTHuyeckue ¢yHkuuH. CBoOoaHas 3Heprus
I'enbmronsua. Hzobapueiii notenuman [ubb6ca. @DyHpameHtanbHoe ypaBHeHMe ['mb6ca nns
TepMoAHHaMHYecKHX noTteHHanos. CootHoweHua Makcepenna.

Tepmoaunamuka Qa3zoBelx nepexoaoB. [lpouiecckl ¢ NepeMeHHBIM YHCJIOM  4acTHL
dyHaameHTanbHoe ypaBHeHMe ['M66ca 111 CUCTEM € NMEPEMEHHBIM YMCIOM YacTHUL. XHUMMYECKHH
noreHuMan M ero ceoiictra. [lpaBuno ¢az I'mb6ca. Pazopas auarpamma p-T. DazoBbie nepexons
nepBoro poja. Yciorus ¢a3oBOro paBHOBECHs Ha NMPUMEpe CHCTEMBI «OKMIKOCTh — nap». YpaBHeHHE
Knaneiipona — Knaysuyca.

Peanvuble rasel (BoasHoii nap). TepmoauHaMuyeckue cBOHCTBa BOALI U BOASHOIO napa. AHauu3
npoueccoe B p-V, T-S, h-S nuarpammax. YpapHeHHe cOCTOSHHMs BOJBI M neperperoro napa. Pacuer
napameTpoB BiaxkHoro napa. OCHOBHBIE TEPMO/IMHAMHYECKHE MPOLIECCH BOJbI U BOASHOTO nmapa. Pacuer
MPOLIECCOR MPH NOMOIIM TabIULL U AHArPaMM.
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ypan bCKUW MuHHcTepeTBO HayKH H BicLero o6pasoBaHus Poccuiickoi Menepaumuu.
enepanbHbI denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 06pa3oBaTe/ibHOE YUpeKAeHHe
q) Aep BBICIIETO 0OpazoBaHua «Ypankckuil GenepanbHeiil YHHBEPCUTET HMEHH

yHuBepcuTer neproro IMpezupenta Poccuu B.H. Ensunnar (VpdVY)

umenu nepeoro NpesvaeHTa VYpaneckuit sHeprernyeckuii ueTuTyT (¥VpanOHWH)

Poccu B.H. EnbumHa Ipozpamma ecmynumensHvIx ucnslmanuii ¢ achupanmypy 13.06.01 —
Vpanbckwii Dnexmpo- u meni1omexrnuKa

JHepreTUvecKun

MucrpmyT cmp. 8uz 47

Brnaxueiid Bo3ayx. TepMmoauHamuveckue cBOHCTBa, h-d auarpaMma M pacyeT MNpOLIECCOB
BJIQKHOT'O BO3/YXa.

OcHOBHbIE 3aKOHbl TEPMOAMHAMHKM Ui IOTOKA. MeTo/ibl ONMCaHKUs W OCHOBHBIE 3aKOHBI s
MOTOKAa BELIECTBa. YpaBHEHHE OanaHca MexaHWdeckod sHeprud. CkopocTe 3Byka. Yucno Maxa.
Pexumer Teuenus. Ilpunuun obpawenus poszgedicteus. Comno u auddyszop. IpuHuun paboTsi
TypOuHbI. THUIBI comen.

Ucreuenne u3 conen. TepMmoauHamuKka reometpudeckoro comia. Pexxumsl paboTsl coma.
HMcTeuenue miaeanbHOro W peajbHBIX ra3oB W3 CY)KHBAIOLIErOcs COIUIa U KOMOMHMPOBAHHOrO COILIA
Jlapana. Anuabarudeckoe TopmMoxkeHue noroka. Temnepatypa aguabaTHYECKOro TOPMOKEHHS.

Hpoccenuposanue. Ipouece apoccenrporanus u ero 3¢gdext. OcobeHHOCTH APOCCETMPOBAHHS
BOJBI H BOJSIHOTO Mapa.

3aKoHBI XMMHYECKOH TepMoAMHAMHMKH. CTEXHOMETpUs XMMHYECKHX peakuuii. [TepBriii 3akoH
TEPMOJIHHAMHKH NPUMEHHUTENBHO K XUMHYECKMM peakuusaMm. TennoTel XMMHUYECKHX MpeBpaLicHHH.
3akoH ['ecca.

PaBHOBECHBIII COCTaB MpPOAYKTOB peakuuH. XUMHYECKOe PaBHOBECHE, 3aKOH JEHCTBYIOIIMX
macc. Koncranta papHosecHs. XuMuyeckoe cpocTBo. CKOPOCTH XMMHYECKHX peaKIuii.

OcHoBHBIE 3aKOHBl M MOHATHA A UMKIOB. [Ipsamble u obpaTHble uukibl. [lepBeiii 1 BTOpO#
3aKOH TePMOJMHAMHUKH U1 UMKJIOB TeTIoBHIX ABHrateneid. Tepmudeckuii KI1/I uukna. Beipaskenue as
tepmuyeckoro KIIJI u ero ananus. Luxn Kapuo. Teopemsl Kapno. Perenepauus tenna. O6o01eHHbIH
uuka KapHo.

I'azoseie umkibl. uknel gBurateneil BHYTPEHHETO CropaHHs C H30XOPHBIM, H300apHBIM M
CMEIUAHHBIM MO/BOJAAaMH TeruloThl. Lluknbl razorypounHsix ycraHoBok (I'TY). TepmoanHamuueckuii
aHanu3 pabotsl komnpeccopa. Tepmuyeckuit KITJI upeanssoro uukiaa I'TY M cnoco6sl €ro noBkIIEHHS.
LIMKBI IpsAMOTOYHOTO TYpOOPEaKTHBHOTO M PAKETHOTO JIBUTAaTENEH.

Iukne1 napotypbunnbix yeranoBok. Llukn Kapno B o6nactu Bnaxunoro napa. L{ukn Penkuna —
UMK napoTypOouHHoH ycraHoBkH (I1TY). BnusHue HauanpHBIX M KOHEYHBIX MapaMeTpoB Mapa Ha
tepmudeckuit KITJT uukna. [TpomeskyTouHslii neperper napa, pereHepanus TeIioThl U TeMIo(QUKalus B
uuknax [ITY. Tepmoaunamuueckuit pacuer ¢ yderom norepb. KITJI peansHbix upkios. BHyTpeHHuit
oTHocuTeNbHBIH U 3¢ dexTurnrlii KIT. Ocobennoctu uukinos A3C.

Bunaphsie uukibl. Bnusuue cpoiicts pabouero tena Ha KITJ] unkia Penkuna. Pacyer 6GunapHoro
LMKJIa M 1apOora3oBOro LIMKJIOB.

O6parnele umknel. O6parHeiii nukn KapHo. IIpyHIMNHUaneHele CXeMBI U pacdeT BO3LYIUHON U
NapoOKOMIIPECCOPHOM XONOAMIBHBIX YCTaHOBOK. Pabouue Tena napoKOMMpPECCOPHBIX XOJOAWJIBHBIX
YCTaHOBOK. DKEKTOPHBIE W aJCOPOLMOHHBIE XOJOAMIbLHEIE YCTAHOBKH. CX€Ma, MPUHIMI JSHCTBUA U
3¢ deKTHBHOCTE ycTaHOBOK. LIMKIIBI TEMNOBBIX HACOCOB M TPaHC(HOPMATOPOB TEILIA.

HetpanuuuoHHble MeToabl nojiydeHus oJeKTpudeckoil sHepruu. Lluknsl  npsmoro
npeoOpa3oBaHHA TEMJIOTH B 3JIEKTPHHECKYHO SHepruto. TorMBHEIE 37ieMeHThl. TepMo3IeKTpHUYECKHE U
TEPMOMAarHUTHBIC YCTAHOBKH. TepMO3IeKTpOHHBIE peoOpazoBaTenu.

Pazgen 2. OcHoBBI Tem10- H MaccoodOmeHna. CriocoObl nepeHoca TEMIOTHl B MPOCTPaHCTRE.
ITepenoc TennoTe TEMIOMPOBOAHOCTHIO, KOHBEKLMEH M u3nydeHueM. IIpoueccsl Temjaooraadyu u
Tenuonepeaayd. Konuyectso TemnoThl, TEMJIOBOH MOTOK, MJIOTHOCTH TEMJIOBOTO MOTOKA, JHHEHHas
TJIOTHOCTH TEIJIOBOTO MOTOKA, MJIOTHOCTE BHYTPEHHUX HCTOYHHUKOB TEIUIOTHI.

OcHoBHBIE MONIOKEHMSA Mpoliecca TeronporogHocTH. TeMnepatyphoe nose. 3akoH Buo-®ypee
— OCHOBHOHM 3akoH TermonpoBoaHoctd. KoadduumeHnt TtemonporoaHocTH. MexaHu3M nepeHoca
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yp aanKMﬁ MuHHCTEPCTBO HayKH M BhicLIero obpazosanus Poccuiickoit ®enepauun.
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Ypaneckui . Dnekmpo- u meniomexHuKa

3HepreTHecKHil

nucirjmyr cmp. Quz 47

TEINJIOTEI B ra3ax, )KUAKOCTAX U TBepAbIX Tenax. [luddepenumansHoe ypaBHEHHE TEMIONPOBOAHOCTH /IS
TBepzoro Tena. KoadduuueHT TeMnepaTyponpoROAHOCTH. Y CI0OBHA 0JJHO3HAYHOCTH.

TennonpoBoaHocTk M Temnonepenaya yepes niockue creHku. [lepenaya TennoTsl yepes oAHO-H
MHOTOCJIOHHBIE MJIOCKHE CTEHKH NPH IPaHWYHBIX YCJIOBHAX nepBoro poza. Ilepenaya tennots! yepes
OJIHO-H MHOTOCJIOMHBIE MJIOCKHE CTEHKH NMPH rPaHHYHBIX YCIIOBUAX TPETBHErO poja.

TennonpoBoHOCTE U TeMIoNepeaya Yepes UUNHHApHUYecKHe cTeHKH. [lepenaya TennoTsl yepes

OJIHO- M MHOTOCIIOIHbIE LIMIHHApHYecKkHe cTeHKH. KoadduumenT tennonepenayn. Ilepenaua Tennors
TETUIONPOJAHOCTHIO YEpe3 OAHO-M MHOTrocioiHble ninockue. JInHeldHbi ko dHLMEHT TennonepeaadH.
KpurHyeckuii JHaMeTp TenIoBOH H30IALIHH.

Cnocobn uHTeHcHbukauuu Teronepenadyd. Crocobsl HMHTEHCH(UKAMH TeIUIONepeiayn.
Tennonepenaua yepes peGpUcTyO CTEHKY (NpHONMIKEHHBIH pacyer).

TennonporoAHOCTE B pedpe MOCTOSHHOTO MONePEeYHOro cevyeHus. PacnpeaeneHue remneparypsl
no anuHe pedpa. TernoBoii MoTok, nepeaagaeMelii ¢ mopepxHocTH pedbpa. Koadduipent addextrrHOCTH
paboTsl peGpa. YTouHEHHBI pacyeT Tenonepeaaiy yepes pedpUcTyro CTeHKY.

TennonpoBoJHOCTE NpPH HECTAMOHAPHOM peXHMe. BHAR HecTaLHMOHApHEBIX TPOLECCOB.
Ouznveckuii cMeicn Ge3pazmepHeix uucesl buo u @ypre. TeopeMa 0 NEpEMHONKEHHMH peIIECHHH.
OxnaxaeHue (HarpeBaHue) Ten moboii Gopmsl npu Bi — 0 (Bi <0,1). PerynspHblii TennoBoH pexxum.

OCHOBHBIE MOJIOXKEHUsSI KOHBEKTUBHOT'O Tel1ooOMeHa. OCHOBHBIE CBOMCTBA KUIAKOCTH. PesKuMBl
TEYEHHA M MX BIIMSHHE HA KOHBEKTHBHLIH TennooOMeH.

Tennoornaua npu BEIHYKAEHHOM JBWKEHMH XUIKOCTH. AHaJMTHYeCKas OCHOBA MOJTYyYEHHS
pacyeTHBIX dopmyn Ans KodddHLUHeHTa TEII00TAa4U MPY JaMHHAPHOM peKHUMeE JABHXKEHHUSA XKHIKOCTH.
Ananorus PeliHonbaca ans namuHapHoro noacios. Axanorus PeiiHonsaca ana TypOyneHTHoOro cios.
Bnuanue HanpaBneHUs TEIUIOBOrO MOTOKA HAa BENMYUHY K03 HIIMEeHTa TENI00TAAYH.

Tennootnaua npu namuHapHoMm (Re < 10°) nBMXKEHMH KUAKOCTH BIOJb MIOCKOH [OBEPXHOCTH.

Pacuer nokaneHoro M cpeaHero Ko3(pQHLUMEHTOB TEmIOOTAa4YH. ToOJIIMHA TEIUIOBOTO H
THAPOAMHAMHYECKOT0 TOrpaHMYHBIX cioeB. Onpenensiomas TeMnepaTypa M OINpeAesrOolui
reOMETPHYECKHI1 pasMmep.

Tennootaaya npu TypoyaenTHOM (Re > 10°) ABHKEHNM KMAKOCTH BAOb MIOCKOH MOBEPXHOCTH.
[M'iaponunaMudeckas Teopus TerooOMeHa (aHanorus PeiiHonpaca). Cea3b ko3 duIIHeHTa TEMIO0TAAYH
¢ KacaTeNbHBIMH HanpsHKeHUsAMH. Mopaens TypOyneHTHoro norpanuyHoro cnos Kapmana. PacuetHble
(hopMyIIBI U1 TOKANBLHOIO H cpeaHero ko3 dUIMeHTOR TeNI00TAAYH.

Tennoornaua npu TeueHNUH XKUIKOCTH B TpyOe. DKBUBAICHTHBIH JuaMeTp. [ 'napoauHaMudecKui
M TEMJIOBOM NMorpaHuyHele ciod. [IoHATHE NIUHHBIX ¥ KOPOTKUX Tpy6. Pacyer nokanbHOro u cpeaHero
K03(HLMEHTOB TEIJIOOTAAYH [Vl JJIMHHEIX U KOPOTKHX TPYO.

Tennootnaua npu Typb6ynentHom peskume (Re > 10%) npwkenus sxuakoctd B Tpyoe.
AHanUTH4EeCKMH METOJl pacyeTa ¢ MCIoib3oBaHMeM aHanoruu PeitHonbaca. Pacyer nokaneHoro u
cpenHero Ko3pQUIMEHTOB TeruooTHaud AN UIMHHBIX M KopoTkux Tpy0. Temmoornausa npu
nepexoqHoM pexume (2300 < Re < 10%) apuskeHMs XKHIKOCTH B TpyOe M KaHajdaX HEKPYIIIOro
[IONEPEYHOro CeveHus.

Tennootnaya npu nomnepeuyHoM o00TeKaHHMM OAMHOYHOH TpyOmnl W myyka Tpyb. Kapruna
oO0TeKaHHsT OOMHOYHON TpyOBl HaberarolUM TMOTOKOM JKMAKOCTH. M3MeHeHMe noKanbHOro
ko3 dHLMEeHTa Te00TAAYM 10 NepuMeTpy TpyOwl. Pacuer cpeaHero ko3dduumeHTa TennooTaauu.
Kaprtuna oOtexanus nydka tpy0. Pexumel JBUKEHUS )KHIKOCTH B Nyuke TpyO. PacyeTHele dopmybl
AJIs onpeneneHus cpeaHero koadduupenTa Tennootaaqu ans TpyO, HauuHas ¢ TpeTbero psjaa. Pacuer
cpeaHero ko3¢ dulMeHTa TerIo0TAa4YH A BCEro nyyka Tpyo.
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YDan bCKV"?I MHUHHCTEPCTBO HayKH H BhicLIero o6pasoBanns Poccuiickoi ®enepauiut.
enepasbHbI denepaibHOE rOCYNapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUPEKICHHE
m A p BeICIIETrO 06pasoBaHus «Ypanbckuii denepanbHbli YHHBEPCHTET HMEHH

yHMBEpBMTET nepeoro IIpezunenta Poccun B.H. Eneunna» (YpdV)

MMEHM NepBoro ﬂpe3y1ﬂe|.|ra Ypa.m:cmiii 3Hepreruqe01<1~m HHCTHTYT (YpaﬂaH}IH)
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Tennootnaya npu cBoOOJHOM JBHXKEHHMH XHMIKOCTH BJOJIb BEPTHKAILHOH CTEHKH M OKOJIO
FOPU30HTANBHO pacloloXKEeHHON TpyOwl. Pacuer Temnoornaud mnpH cBOOOAHOM J1aMHHapHOM H
TypOY/IEHTHOM ABWXKEHHM JKMIAKOCTH BIOJb BEPTHKANLHON CTEHKH B HEOrPaHUYEHHOM MPOCTPAHCTBE.
Pacyer TeriooTaayM OKOJNO TOPH3OHTAaNBHO pacrnojiokeHHOH TpyOel. OcobeHHOCTH pacueTa
TEMI0OT/Ia4H /I TOPH30HTAJIBHO PacoIOKEHHBIX TUIUT.

Tennootaaya npy cBO6OAHOM JABMKEHHH )KHAKOCTH B OrpaHH4EeHHOM npocTpaHcTBe. CBOGOAHAs
KOHBEKLIMS B Y3KHX BEPTHKAJIbHBIX, FOPH30HTAJILHBIX M KOJIBLEBLIX Npocioiikax. OcobeHHocTH pacyeTa
TENNOOTAAYH. JKBUBAJIECHTHbIH K03 dHLMEHT TennonpoBoAHOCTH. Onpeaenaiommii reoMeTpHYECKUI
pasMep M onpenensollas TeMneparypa.

Tennootnaya npM KOHAEHCAlMKM BOASHOTO Mapa Ha BEPTHKANbHOH M TOPH30HTAlBHOH
nosepxHocTd. IlneHouHas M kanenbHas KoHaeHcauusa. Tenmnootaaya Mpu KOHAEHCAUMHM CYXOro
HACHIIIEHHOIO [apa Ha BEePTUKAJBHOH IMOBEPXHOCTH IPH JIAMHHAPHOM DEXHME TEUEHHMA IUICHKH
KoHJeHcaTa. TernnooTnaya npu KOHASHCAIIMH Mapa Ha FOPH30HTaNIbHOH TpyDe U nmydkax Tpy6. @akropsl,
BIIMAIOIIME Ha TETIOOOMEH NPH KOHIEHCALIUH.

Tennootnaya npu KUNEHUH >XMAKOCTH B OonblioM oO0beMe M TpH KHMIIEHHH KHMAKOCTH,
ABUKYLUeHcs BHYTpH TpyD. Pexxumel kunenus. YcnoBus, HeoOXoaMMBIe /11 BO3HHKHOBEHUA NpoLecca
kunenus. TennoodMeH Npy KUINEHUH KUAKOCTH Ha MOBEpXHOCTH. [1epBbIii M BTOPOH KPU3HCH! KUNEHMUS.
TennooTnaya npu KUNEHHH XKHIKOCTH, ABHAKYIIEHCA B TpyDax.

Tennoobmen wu3znyuenuem. OcoOGeHHOCTH W3MYYEHHS W TMOTJIOLUEHHMA 3HEPrHU TBEPIBIMH,
AKHIKMMHU M raz000pa3HbIMH cpeiaMd. Buabl TennoBsX notokoB. PazHoBUAHOCTH MosycdepruuecKkoro
u3nydeHus. Cea3b 3Q(PEKTHRHOTO M PE3YJBTHPYIOIIETO M3MYyYEHHs. 3aKOHBI TEMJOBOrO H3ITYHEHHS.
Meroasl uccnenoBaHus JiyducToro TemooOMeHa. TennooOMeH H3/IydeHHEM B CHCTEME Tel C
IUIOCKONApaJUIeIbHEIME NOBepXHOCTAMH. [IpuBeneHHas creneHp 4epHOTHL. TennooOMeH u3llydyeHHeM
NPH HAJIMYMH 3KpaHOoB. TemnooOMeH H3myueHHEeM B 3aMKHYTOH CHCTEME, COCTOSAILEH U3 IBYX CEpPBIX Tell.
H3nyueHue rasos u napos. Pacuer TeriooOMeHa Mex 1y Moryiomaromieii cpeoit U NoBEpXHOCTHIO TeNa.
CnoxHblii TernooOMeH.

Tennoroilt  pacuer pexkynmepaTHBHOro  TernooOMeHHoro — annapara.  Kuiaccudukauus
TEM100OMEHHBIX annapaToB Mo npuHuMny Aeiicteus. CxeMbl ABHKEHUs TerioHocuTenei. OcHOBHbIE
MOJIOXKEHHUs TEIUIOBOro pacyera. YpaBHeHHe Temjaoeoro OanaHca. YpaBHeHHe Terulonepeaayy.
CpeaHeuHTerpanbHEI TeMrepaTypHelii Hanop. CpaBHEHHE MNPAMOTOYHOH M TPOTHBOTOYHOH CXeM
JBW)KEHUSA TETNIOHOCHTENEH.

MonekynspHBIi 1 KOHBEKTHBHEIH MaccooOMeH. Maccoras M MOJIbHasi KOHLIEHTpaLHs BEIECTRA.
I'panuent koHuentpauuu. 3akon Duka. Koadpduumenr nuddysuu. 3anuck 3akoHa Puka uyepes
napuuanbHoe JaBieHue. Briuucnenue nioTHocTH notoka Macesl. J{nd§y3HoHHBIH MOrpaHMYHBIN CIOH.
VpaBHeHHe MaccoOTIaul. AHAJNOTHS MEXIY MpoleccaMy Terio- U MaccoobmeHa. bespasMepHele yncna
lepeyna u llIMuara. Onpeaenenne koshduUMEHTa MaCCOOTAAYH.

Pazgen 3. Tenno3aneprernueckue ycraHoBkH. Buael u xapakrepuctuku toruimea. Cocras M
OCHOBHbIE XapaKTEPUCTUKH TBepAoro toruidB. CocTaB M OCHOBHBIE XapaKTEPUCTHKH ra3oobpaszHoro
TorMBa. Temnora cropaHus Tomnuea. YCIOBHOE TOIUIMBO. IlpuBeleHHBIE XapaKTEpUCTHKH.
Knaccudukanus ronnus.

PacueTbl npoleccoB ropeHus TBEpAOro, KMAKOro M rasoodpaszHoro Ttonnusa. KonanuecTso
BO3AYyXa, HeoOXoauMoro aAns ropeHus. Temnora «cropaHus» Boszayxa. OOBeMbl M COCTaB NMPOJYKTOB
cropaHus. DHTaNbNHA MPOAYKTOB CrOPaHHMs.

OCHOBBI TEOpHMM TOPEHUS U OpraHu3auMs CKMIaHUA TOIUIMB B IIPOMBILIEHHBIX YCJIOBHAX.
Tonounwle ycrpoiicTea. OCHOBBI pacueTa M OCHOBHBIE apaMeTpsl TONOYHBEIX ycTpoHcTB. KuHeTHKa
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FOMOTEHHBIX peaklinii ropeHus raza. CaMoBocniaMeHeHHe U 3akuranue roproyer cMecu. Hopmanshoe
wiams. TypbynentHoe nnamsa. Jetonaums. JuddysuonHoe ninams. ['openku U TonoyHele yCTpoHCTBa
A5 CKUraHuA ra3000pa3HOro TOMIMBA M ra3000pa3HbIX OTX0A0B Npou3BoAcTBa. POPCYHKH M TOMKHU AN
KMIKOTO TOTUTMBA. 3aKOHOMEPHOCTH reTeporeHHoro ropeHus. Cnocodbl cUraHusa TBEPAOro TOIIHBA H
TBEPABIX OTXOJ0B NMPOHU3BOACTEA.

KorenvHas ycraHoBka. [loHsTHe KOTensHO# ycTaHOBKH. IlpuHUMIManbHas cxeMa KOTENbHOM
ycraHoBkH. O61iee ypapHeHHe Teruiororo GanaHca. TernoTa, nose3Ho 3aTpayeHHas Ha NMPOU3BOJCTBO
napa v Boasbl. Pacxoa Tonnusa u KI1J] kotna. [Torepu Tennotsl ¢ yxoasaiumMu razamu. [lotepu tennotsl
OT XMMHYECKOI M MEXaHHUYECKOH HEMOTHOTH cropaHus. [ToTepH TEMIOTE OT HAPYKHOI'O OXJIAXKIEHUA.
[Torepu ¢ ¢uzmnyeckoii Tterutoroit wuiaka. 3asucuMocTe KIIJI kotna ot Harpysku. OcHOBHbIE
MOBEPXHOCTH Harpepa KOTJIOB.

BoaHEIi pexxuM M KauecTBO Mapa KOTJIOB. 3aaui BOAHOro pexuMa. TpebGoBaHus K nNUTaTeIbHOH
Boje. CvcTeMBbl MOATOTOBKH MUTATENBEHOM BoAH. BoaHelH peskum H6apabanHbIX KoTnoB. CTynmeHuyaroe
ucnapenue. [lpoayeka xorna. TpeboBanus k uncrote napa. [IpMynHLI 3arpsa3HeHHs Napa. YHOC BJlary ¢
napoM. Cenapauus 1 NMPOMEIBKa Mapa.

[Taponeperpesatenu. Hasnauenune u kinaccudukauus naponeperpepartencii. KoHBekTHBHbIE

naponeperpesareny.  PaauvauuMoHHele M LIMPMOBble  mapornieperpeBaresid.  KommnoHoBKa
naponeperpesareneii. Peryiuposanue remnepatypsl napa. [lapoBoe perynupopanue. Metozbl ra3oBoro
peryJupoBaHusl.

HuskoremneparypHble  noBepXxHOCTH  HarpeBa.  KOMMNOHOBKa ~ HH3KOTEMIEpaTypPHBIX
MOBEPXHOCTEH HarpeBa. JKoHOMaii3ephl. PeKkynepaTHBHbIE U pereHEPaTUBHBIE BO3AYXOMNOA0IPEBATENH.
VYcnosus paboThl HU3KOTEMIEPATYPHBIX MOBEPXHOCTEH HarpeBa. MeTozbl NOBBILIEHUA KOPPO3UOHHOM
CTOMKOCTH BO3AYXOIIOJOTrpeRaTeNeH.

BcniomorarensHoe obopyaoBaHHE M BONPOCHL  OKCIUIyaTallMd KOTEJIBHOH  YCTaHOBKH.
BcnoMorarenbHele yeTpoiicTBa KOTENbHOM YCTAaHOBKH. ABTOMATH3aLMA paboThl KOTENBHBIX YCTAHOBOK
M 3alMTHBIE ycTpoicTBa. OCODEHHOCTH IKCIUTyaTallMk KOTEIBHBIX YCTaHOBOK. OXpaHa OKpy:KarolekH
Cpellbl OT BpeIHbIX BEIOPOCOB KOTEIBHBIX arperaTos.

[TapoBeie ¥ razopele TypOuHbl. Ternoeoit mpouecc B TypOuHHOH cTyneHH. OCHOBHBbIE
cooTHolleHHsA U onpeaeneHus. MowmHocTe U KIIJI Typ6unsl. Ilaposeie TypOunel. Konaencanuonnsie
ycTpoiicTBa napoBeix TypouH. ["azotyp6unnsie ycranoBku (I'TY). TypbopaciuupurenbHbie Mal1HBbIL.

lpuratenu BHYTpeHHero cropanus. OOmMe cBeleHUMss W Kiaccuukaums JBUratenci
BHyTpeHHero cropanus. CmeceoOpaszoBanue B JIBC. TexHuko-skoHoMuueckue mnokasatend JIBC.
Tennogoii 6ananc apuraTens. TokcuyHOCTE BRIXNOMNHBIX razos JIBC.

Onextpuyeckue cranuuu. OOmue cBeneHus. Knaccupukanms TEnnoBBIX 3IEKTPUYECKHX
ctanuuit. KoadduumeHt nonesHoro fefcTBUS U TEIIOBas cXeMa MapoTYpOMHHOH KOHAEHCALMOHHOM
T3C (K3C). Ipombiunennsie TOC. DnekTpocTaHUMH ¢ KOMOMHHPOBAHHOH BbIpabOTKOH TEMIOTH H
anextpuueckoit sHeprun (TOLI). Harpysku TOC M TeXHHKO-3KOHOMMYECKHe MokasaTend. BoaHsii
PEKUM, XMMHYECKHH KOHTpPOJIb U 00paboTka Boasl Ha TOC. YCTaHOBKH M CHCTEMHI BOAONOAIOTOBKH B
NPOMBILLIEHHOCTH.

AnerepHaTHBHas »HepreThka. CoJIHEYHEIE DSHepreTHdeckMe YycTaHOBKH. [‘eorepmanbHas
sHepreTHka. BerposHepreruka.

Pasnen 4. [IpombinieHnas TeriodnepreTuka. [IpoMbllieHHbIE TEMI0- H MacCOOOMEHHEIE
annapatel M ycTaHOBKHM. TernnooOMeHHBlE M TenioMaccooOMeHHble ycTaHOBKU. Knaccudukaims
anmnapaToB M YCTAHOBOK TO BHAY TemlooOMeHa, MNPUHUMIY JeHCTBMA M  Ha3HAYEHHIO.
PekynepaTHBHBIE, pereHepaTHBHbIE, CMECHTENIbHbBIE TeMIOOOMEHHBIE amnmapaTthl; amnmnaparsl
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HEMPEePEIBHOTO M MEPUOJMYECKOro JAEHCTBHs;  BBIIApHBIE, CYLIMIBHBIE, TEPErOHHBIE U
PeKTH(MKALMOHHBIE  YCTAHOBKM. Buasl  opeOpeHHBIX  TemonepefarolluX  MOBEPXHOCTEH.
Koadpuuuent opebpenus. [Ipusenennsiii koapduumeHT Tennootaauyn opeOpeHHOM MOBEPXHOCTH.
Pacuer TenmooOMeHHBIX anmapatoB ¢ peOpUCTEIMM  MOBEPXHOCTAMH HarpeBa. MeTosl
MHTeHCHUKALMK TerioobMeHa: npodHIHpoBaHHEIE TPYOKH, TypOynM3alMs 1OTOKa HacaJKaMH,
UCKYCCTBEHHAs II€POXOBATOCTH [OBEPXHOCTH; HMHTeHcupukauus npu (a3oBbIX nNepexonax.
KoHCTpyK1IMH COBpEMEHHBIX KOXXYXOTPYOHBIX M IIaCTUHYATHIX TEMI00OMEHHBIX annapatoB. O6nacTs
NPUMEHEHUS  pereHepaTUBHBIX  TennooOMeHHMKOB. KOHCTpYKUMM M NpUHUMN — JeHCTBHA
pereHepaTHBHBIX TENI000OMEHHHKOB.

Du3nyecKHe OCHOBBI MPOLIECCOB BBIMapUBaHUA. XapakTepUCTHKHU pacTBOpoB. TemnepaTypHslie
aenpeccud. Knaccudukanus M KOHCTPYKUMH BhIMapHbIX anmapaTtoB. Cenapauus BTOPMYHOTO Mapa.
CxeMbl MHOrOKOPITYCHBIX BBITAPHBIX YCTAHOBOK HEMpEpHIBHOTO JeicTBUA. Pacronaraemas u
nosie3Has pasHOCTH Temmeparyp. IlocnefoBaTelBHOCTE TEMJIOBOIO pacyeTa BBITAPHBIX YCTAHOBOK.
QH3UKO-XUMHYEKCKHE M TEPMOJAHHAMMYECKHE OCHOBBI MPOLIECCOB MEPErOHKH W pPeKTH(HKALMH.
Uneanensie cmecH. JluarpaMmel  OaBneHui, (¢a3oBas M paBHOBeCHS [N cMecell ¢
B3aMMOHEPACTBOPUMBIMH  KOMIOHeHTaMH.  CBoHcTBa  cMeceil ¢ B3aUMOpacTBOPHUMBIMH
KOMIOHeHTaMH. 3akoH Paynsa. CoiicTBa peanbHbIX cMeceil. CxeMbl AUCTHINALUMOHHBIX YCTAHOBOK.
[Ipoueccyl B AMCTUNIALMOHHBIX YCTaHOBKaX. TUNBI M KOHCTPYKLUMH PeKTH(HHUKALIMOHHBIX YCTAHOBOK.
Cxema PexrudukannonHoit kononssl. [loctpoeHus npouecca pekTupUKauuu B Ga3oBoi quarpamme.
Onpenenenue yucna Tapenok B peKTHHHUKALMOHHON KOJIOHHE.

OcHoBbl TpaHchopMauuu Temnotel. Haznayenwe tpancopmaropor terna. Knaccudukaums.
Ob6nactu npumeHenus TpaHchopmaTopor Teria. [1apoxXuaAKOCTHBIE XOMOANIBHEIE M TEIUIOHAHOCHBIE
yCTaHOBKHM. XnajareHThl M XJagoHocuTenu. AOGcopOuuoHHble TpaHchopmaropsl Teruia. ['a3oBbie
KOMIIpeCCHOHHBIE TpaHchopMmaTopsl Temna. CrpyiiHbie TpaHcdopMaTopel Terna. CXKuKeHHe U
3aMOpa)kMBaHHMe razos. TepMoaneKkTpuueckre TpaHchopMaTophl Tema.

Komnpeccoprrie yctaHoBkH. OcobGeHHOCTH KomipeccopHoro mnpouecca. Knaccudukaums
KOMIIpECCOpOB. THIBI KOMIPECCOPOB, MNPHUMEHAEMBIX B MPOMBILIIEHHOH TEIUIOPHEPreTHKE, WX
TEXHUYECKHE XapaKTEPUCTHKM M KOHCTpYKUMH. CHcTeMbl oxnaxIeHus kommpeccopos. [lommas
JIONAacTHBIX KoMIpeccopoB. BeiGop kommnpeccopa.

OroruleHHe, BEHTHNALMA M KOHAMIMOHHpOBaHME Bo3ayxa. CucTembl oTomieHus. Pacxonwl
TEIUIOTHI, OTIYCKAa€MBIE U3 TEIUIOBBIX ceTeH NOTpeOUTENIM Tena0BoH 3Hepruu. CxeMbl NPHUCOEAMHEHHS
M aBTOMAaTH3alMM CHUCTEM OTOIUIEHHS, BEHTHJISIUMM M rops4yero BojaocHaOxeHus. OTonmuTeNnbHbIE
npubopel. IHeprocbepexeHHe B cHcTeMax oTomieHUA. Bentunsaims. KoHauumMoHupoBaHue Bo3ayxa.

Cucremel TennosHeprocHa0eHHs NMPOMBILUICHHBIX NpeAnpusThii. CHcTeMbl BOJOCHAOKEHHUS.
TexHnnueckoe BogOCHaOXeHHE KOMIpecCOpHBIX cTaHUuWil. OGopoTHas cHcTeMa BOAOCHAGXKEHMS.
Cucremsl razocnabxenus. McroyHuku raszocHabxkeHus. YTeBOJOPOAHBIE Ta3bl: CBOMCTBA, HOPMBI
pacxoja M pexxumsl norpebneHus. ['azorpancnoprHas cucrema. ['asoperynstopueie nyHkthl (I'PIT) u
ycraHoBku (I'PY). TazocHabxenue wuexoB. Cokuxkennwiii npupogusiii raz (CII). CoxwxeHHsle
yrnesonopoaueie rasel (CYI'). bezonacHocTs aKkenyaTaluy ra3oporo obopynosanus u cetei. CucTeMsl
obecneyeHHs NpoJYKTaMH pasieneHHs Bo3ayxa. MeToal pa3jeieHHs ra3oBBIX cMeceil. XpaHeHHe H
TPaHCIIOPTUPOBKAa 4YMCThIX ra3zoB. KpuorenHoe pasneneHue Bozayxa. CHcTeMBl MPOM3BOACTBA H
pacnipeseneHus cxkartoro Bosayxa. Cucrembl TeruiocHaOxeHus. TernoBble cXeMbl HMCTOYHUKOB
TennocHabKeHus. PeXXUMBI perynupoBaHus CUCTEM LIEHTPAIH30BAHHOTO TENIOCHA0KEHHS.

BTopHUYHbIe 3Hepropecypchl U OCHOBBI 3HEPrOTEXHONOTHYecKOro KoMmMOHWHHpoBaHus. O6ume
NOJIOKEHUs 00 YTHUIM3aLUMKM BTOPHYHBIX 3HepropecypcoB (BOP). IlonsTtue 06 SHEProTeXHONIOTHH.
OHeproaPeKTHRHOCTh MPOMBILIIEHHBIX MpoueccoB. OCHOBBI 0e30TXOAHBIX M 3Heprocheperaromx
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WHCTUTYT

TEXHONOTHH.  DHeprocbepexkeHHMe B JHEPreTHKE,  NPOMBILUIEHHOCTH M METaJUTyprHH.
DHeprocOepesxeHWe INpH TNPOM3BOACTBE M paclpeleNeHMH TennoBod 3Hepruu. PaunoHanbHoe
MCIOJIb30BaHKE ra3a B ra3oTYpOMHHBIX M Mapora3oBblx ycraHoBKaX. I'optoune BOP. Ternossie BOP.
JHeProTexHoIorHyecKkoe KOMOMHIPOBaHUE B Pa3NIMUHBIX OTPAcaX NPOMeILILIEHHOCTH. Mcnonb3oBanne
HU3KOMOTEHLMAIBHEIX BTOPHYHBIX pecypcoB. Henons3osanne BOP u3brirounoro nasnenus. [mybokoe
OXJIaX/IEHHE NPOLYKTOB CrOpaHusl.

Jucunnnnea cneyuanusanun: TenioBbie d1eKTpHYeCKHe CTAHIHH, HX YHepreTH4ecKHe CHCTEMbI
H arperarsl

DnexTpuduKauus U ee paspuTue. EnuHas dHepreTHueckas cucrema. Temnodukaums v ee
JHEPreTHYECKOe, OSKOHOMHMYECKOe M  coluualnbHoe 3HadeHue. Knaccudukaums — Tennoseix
3NeKTpOCTaHIMi. TexXHoMoruueckas cxemMa KOHJICHCALMOHHBIX cTaHUMH. TexHonorvyeckas cxema
TenoBbIx anekrpudeckux craHuuii TOLL. Texnonoruyeckas cxema cranumii ¢ [1TY.

TennoBble cXeMBl MapOTYpOMHHBIX 3JIEKTPOCTAHUMH CO CpENHMMH, BBICOKHMH H
CBEPXBBICOKHMH TapaMeTpaMu mapa. TerioBbie CXeMbl KOHJAEHCALHOHHONH M TernodUKaLMOHHOH
snektpoctanumii (KIC u TOLL); 6nounbie u HeOnoYHbIE (¢ NONepeYHBIMH cBA3aAMH). Cxembl noaorpesa
ceTeBoi M moanurouyHoi Boabl Ha TDOLI. PerenepatuBHEIN nonorpes nmuratenbHO# BOABl. TertoBas
9koHOMMYHOCTE TDC B 3aBMCHMOCTH OT HayallbHBIX [apaMETPOB, MapaMeTpOB MpPOMIIEpErpesa,
TEMMEPaTypbl IUTATEJBHOW BOJBI, TEMMEpaTypel CETEBOM BO/ABI, TEMIEPATYPHl KOHIEHCALIMH
otpaboTasiuero napa. [IpumeHsieMble TEIIOBBIE CXEeMBI ra30TYPOMHHBIX M Mapora3oBbIX YCTAHOBOK.
TennoreHepupyoLiMe YCTAHOBKH TEMJIOBBIX 3JIEKTPOCTAHLMH.

OcHOBHBIE XapaKTEepUCTHKH TBepAoro TomnuBa, norpedbasemoro Ha TOC. OcHoBHbIE
XapaKTepUCTHKH KUJIKOTO TOIUIHBa, notpedbnseMoro Ha TOC. [lpuem, cknagupoBaHue, CyLIKa H pa3Moll
TBepAOro TorKea. [IpueM, XxpaHeHHe U TPaHCNOPT XKUAKOro TOIIMBA. OCHOBHBIE CXEMBI MOANOTOBKH
toruea Ha TDC. Ob6uKe 3aKOHOMEPHOCTH XMMHYECKOH KMHETHKH. Buab! KoHUEHTpalHid. OCHOBHEIE
THIIBI CNOKHBIX peakimii. ObpaTumble peakuui. CBs3b BHEPTHH aKTHBALMH C TEMJOBBIM 3(dexToMm.
['eTeporenHsie peakuuu. Buemneaudoyznonnas obnacte. CTpykTypa pearMpyroLIEro NorpaHu4yHOro
cnos. Heropsmuii morpaHu4HbIH cnoii. [NopsAmuii norpaHu4HEIA coil. BocnnameHeHue yriepoaa.

O6mas knaccuuKalMs M XapaKTEPUCTHKa COBPEMEHHBIX SHEPreTHYECKH M TEMJIOBBIX
KoTjoarperaroB. THMBl 3HEpreTHYeCKHX KOTIOB (MpsMOTOYHbIe, OapabaHHBIE) M HMX OTIMYHA.
Boporpeiinbie koTisl. Otavums BoaHbx pexxuMoB (BXP) GapabanHoro v npaMOTOYHOrO KOTIIOB.
OTnuuus B yclHOBHAX paboThl paAMalMOHHBIX, KOHBEKTHMBHBIX, IIMPMOBBIX H  BO3JyXO-
NOJ0rpeBaTeNIbHBIX MOBEPXHOCTEH HAarpeRpa.

[puHUMNHANTEHEIE TEIUIOBBIE cXeMBl MapoTypOuHHbIX yeTaHoBok KDC u TOLL. OcHOBHBIE THITEI
Typbun TDIC. KoujeHcaunoHHble YCTAaHOBKM, OCHOBHBIE XapakTepHCTHKH. TennoobmeHHoe
000pya0OBaHHE CHCTEMBI PEreHEPaTURHOTO MOJOTPERa MUTATEILHON BOJIbl. TepMHYECKHE 1€a3paToOPEI,
UCMapUTe/ld MX Ha3HauYe€HHEe W CXeMBl BKTOYeHHA. TennoukalMOHHBIE TENJIONOArOTOBUTEIBHEIE
YCTAaHOBKHM, IPHHLIMIHANILHBIE CXEMBbI, OCHOBHOE 000pYy10BaHUE, PEKUMBI paboThl.

TonctocTenHsie TpyOsI M cocyasl. [IpHHLKIIBI pacyeTa 2IeMEHTOB KOHCTPYKLHiA, paboTaromumx
3a mpeAenaMu ynpyroctd. JlnurensHas npoyHocTb. CTaguu nonsydect. Penakcauus HanpsiskeHHH.
TemnepaTypHble HanpsKeHHA. MeTOA KOHEYHBIX DSIEMEHTOB. DKCINEPUMEHTalbHbIE METO/bI
Hanpsbkenuii. Mcneitanus MatepranoB. OCHOBHBIE MEXaHHYECKUE cBOMcTBa MaTepHanoB. OCHOBHEIE
TpeGoranus no Ge3onacHoi dKCIUTyaTalMy NapoBbIX KOTIOB U TypOHH.

Mertoasl BomonoArotoBkd. OCHOBHBIE IpeMMYyLUECTBA M HEJOCTATKH pPa3jIMYHBIX METO/O0B
BOAONOATOTOBKH. CXeMBbI BOAONOATOTOBKM. Paznnuue cxem ans aHepro6iokos. Hakuneobpaszosanue U
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YDaJ“IbCKMI?I MuHHCTEpCTBO HAyKH H BhicLero obpa3oranus Poccuiickoii deneparuy.
enepasbHbI denepaibHOE rocyIapcTBEHHOE aBTOHOMHOE 00pa3oBaTe/IbHOE YUpesKIeHHe
[p a p BEICIIETO 00pazoBaHus «Ypankckuii deaepanbHelil YHHBEPCHTET HMEHH

YHUBEpCUTeT nepeoro IMpesunenta Poccun B.H. Eneuunan (YpdV)

wmenu nepeoro MpesugeHTa Ypaibckuii 3Hepreruveckuil uHeTuTyT (YpandHHH)

Poccwm b.H.Enbumna Ilpozpamma scmynumenvsix ucnsimanuil 6 achupaumypy 13.06.01 —
Vpanbcxmii DneKkmpo- u menIomexHuKa

IHepreTHYecKHin cmp. 14 us 47
WHCTUTYT Ip.

MeTo/1bl 6OpLOBI ¢ HUM B GapabaHHBEIX H NPAMOTOYHBIX KoTnax. [TokaszaTenu kayecTBa KOTIOBO#H BOJIBIL.
ITprunHBI KOPPO3UH 3HEPreTHUECKOro 06opyAoBaHHA. AHTUKOPPO3HOHHEIE MEPONIPUATHS.

3. BOHPOC]:[ AJIA BCTYIIHTEJIBHOI'0 HCIIBITAHHSA
Jucuunanna cneunaanzanuu: TypéoMammHbl H KOMOHHHPOBaHHBIE TYPOOYCTAHOBKH

1. Ucropuyeckue Bexu co31aHus ¥ pa3BuTHs TeruoBsix Asurateneii (T)1); o6nacTe npumMeHeHus.

2. Fusnennniii uukn T/ OCHOBHBIE 3Tanbl, HX B3aUMHOE BIIMAHHE.

3. OcobeHHOCTH pa3pabOTKH, U3roTOBIEHUS (MPOU3BOACTBA) U dKcruyaTauuu TJI.

4. Ocobennocty paborel TJ] Ha TIC, A3C, KC 1 B NpOMBILIIEHHOCTH.

5. CpaBHHTENBHBIE TEXHUKO-9)KOHOMHUUECKHE noka3arend T/I.

6. IameHeHHe 00BEMOB M NOKa3aTelieil BLIpabOTKH 2IEKTPOIHEPrHH Ha BCeX BHIAX IEKTPOCTAHLIMIA.
7. OCHOBHBIE NPOM3BOAWTENH 3HepreTHdeckoro obopynosanus B P®; paapl THnNopasMepoB
obopynoBaHus.

8. HoBble coBpeMeHHbIE TEXHOIOIHH U151 SHEPreTHKH.

9. llytu (metoasl) INocynapcTBeHHOro BIHAHMA Ha 3(P(EKTHBHOCTH M HANEKHOCTb JHEPreTUKH H
3HEProMalllHHOCTPOCHHS.

10. CtpykTypa U NpOU3BOACTBEHHBIH MOTEHLIMAN POCCHHCKOTO SHEPTETHYECKOTO MAIIHHOCTPOEHHS.
11. [IppopuTeTHBIE HalpaBleHUs Hay4YHO-TEXHHUYECKOIO MNporpecca B pPOCCHICKOM HEpPreTHYECKOM
MAaIIUHOCTPOCHHH.

12. TIpumMeHeHHE HOBBIX MaTEPHAIOB B 3HEPTETHUYECKOM MalIHHOCTPOEHHH.

13. TIpobnembl obecnieueHns: HaIeKHOCTH B 3J1eKTPOIHEPreTHKE.

14. Konebanus Banonpoeoaa. Kpurtuueckas uactora Bpauienus. Knaccudukauus poTopor mno
ruOKOCTH.

15. IpyumHel noBbieHHOM BuGpauuu TypbomaiuH. [IpUunHEl BOSHUKHOBEHHS HU3KOYACTOTHBIX W
BBICOKOYACTOTHBIX KoJleDaHHii.

16. OcHoBHbIE NONOXEHHUs OaNaHCHPOBKH JKECTKHX poTOpoB. HeobXoauMBIe W 10CTATOYHBIE YCIOBHS
no/Ho#i 6alaHCHPOBKH JKECTKOTO poTOpa.

17. HeobxoauMble M [OOCTAaTOYHBEIE  YCIOBHS  TOJMHOM  OanaHCHMPOBKM THOKOro  poTopa.
VYpasHosewuBanye poropos 1o JIKB u no cobctBeHHbIM dopMam.

18. Meroar! u cpeactBa auarHocTuku. Cnektp KonebaHuid. MeTo/ibl CrieKTpalbHOro aHaslku3a

19. Haznauenue, ocobeHHOCTH MeTO1070THH (YHKLIHOHANBHOTO MoJenupoBanus B Hotaiun IDEF0.
20. PeuHKUHUPHHT Ou3Hec npoueccos. Llenu, 3a1aun, MeTobl Ha IpUMepe NPOEKTUPOBAHUS U3eINi
SHEPreTHYECKOI0 MALIMHOCTPOESHHUS.

21. UcTopus M nepcnekTHBEl Pa3BUTHA aBTOMaTH3MPOBAHHOTO npoekTHpoBanus. [lonaTus. TepMHuHEI
OOBeKTH NPOEKTUPOBAHUS U ABTOMATH3aLIUHU.

22. Buasl obecneuenus CAIIP. Komnnekch cpecTB aBTOMaTH3aLMH IPOEKTHPOBAHHS.

23. UndopMaLMOHHBIE CHCTEMBI B MAIIHHOCTPOEHHH (0630p, OCHOBHEIE BO3MOXHOCTH).

24. Ha3naueHue KoMNbIOTEpH30BaHHBIX cHcreM CAX: pemeHde uHxeHepHbX 3azau  (CAE),
koHcTpyupoBaHue (CAD), ynpasneHue TexHonorndeckiMu npoueccamu (CAM).

25. MaremaTHuyecKkoe MOJIEIUPOBaHHE KaK METOIONIONHS PeIleHHs IPUKIaIHBIX 3a/1a4 ¢ TPUMEHEHHEM
KOMITBIOTEPHBIX IIPOTrPaMM.

26. MeTox KOHEYHBIX »BJIEMEHTOB KaK OCHOBHOM METOJ] YHCIEHHOTO aHajliu3a TePMHYECKUX
HanpsyKeHUH B IeTangax JABUrarene.
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yp aNIbCKUA MuHHCTEPCTBO HayKH M Bhiciuero obpaszosanus Poccubickoit ®epepaiuu.
enepabHbIiA denepanbHOe rOCYAAPCTBEHHOE aBTOHOMHOE 00pa3oRaTeNsHOE yUpexKaeHHe
q’ Aep BBICIIEro 0Opa3oBaHus «Ypanbckui deaepanbHelil YHHBEPCHTET HMEHH

yHMBepCMTET nepeoro I[Ipesunenta Poccun B.H. Ensuunay (Yp®@V)

umenm nepsoro lpeaugenta Vpanbckuii snepreruyeckui HuctuTyT (Y pan3HHUH)

Poccvn B.H. Enbuuna Ipozpamma ecmynumensusix uchsimanuii ¢ achupanmypy 13.06.01 —
Vpanockmit Snexmpo- u men1omexHuKa

3HEPreTHUeCKHil

HH(?HTVT cmp. 15 uz 47

27. Buapl 3KCTIEpHMEHTANBHBIX HCCIENOBaHWNA. M3MepeHHe NapaMeTpoB: TEMIEpaTyp, IaBJICHHIA,
pacxonos. M3MepeHHe MOLIHOCTH M KPYTALLErO MOMEHTA.

28. OCHOBHbIE HanpaBeHU: MMyCKOHANa0YHBIX PaboT Ha TEMIOBBIX 3NEKTPOCTAHLIUAX.

29. IlokasaTenu TemIOBOi SKOHOMHYHOCTH TypOOycTaHOBOK (YAeNbHBIH pacXoi napa, yJeiabHBbIi
pacxoJ, TEMIOTHI, ye/IbHas BbIpaboTKa 31IeKTPOIHEPriH Ha TEMIOBOM NMOTpeOIeHNH, YAESTbHBIH pacxo/
YCJIOBHOI'O TOIJIHBA).

30. Tennosele XapaKTepUCTHKH NapOTYPOMHHBIX YCTAHOBOK (0O1IHE MOTOXKEHHS).

31. Tennopaa xapakTepucTuka TYypOOYCTaHOBKM ¢ TYpOMHaMM KOHJEHCALMOHHOrO THMa B
aHaIuTHYecKoi M rpaduyeckoii popmax.

32. JluarpamMma pexXMMOB TYPOHHBI ¢ OJHHM peTyJHpYeMBIM 0TOOpOM Mapa.

33. Llenu v 3anauM TENNIOBBIX UCHbITaHUi napoBeix Typoun TIC.

34. CTpykTypa npolecca pacYeTHOTO HCCNEOBaHHS (H3HYECKHX TMPOLECCOB B  3JI€MEHTax
TypOOMaIIIHH.

35. IlpeumyliecTBa M HEJOCTATKM HCIOJB30BAHMS PAacCYETHOrO METOJA MCCIEJOBAHUS IpH
COMNOCTaBJECHUH €ro ¢ HATYPHBIM SKCTIEPUMEHTOM.

36. Tunosele 3BEHBSI CHCTEM aBTOMATHUECKOTO PETYJIHPOBAHHS: TPONOPLMOHANEHOE, HHTErpUpYIOLIEe,
anepuojuueckoe nepsoro nopsaka. [lepenaroussie GyHKUMH YKa3aHHBIX 3BEHBEB.

37. CoequHenys THMMOBBIX 3BEHBEB: IIOC/EOBaTellbHOE, MNapajiienbHoe, ¢ OOpaTHOH CBA3BIO.
[lonyuenne nepenatoyHol GYHKUMH CHCTEMBI M3 MEpelaTOYHBIX (PYHKUMHA COCTaBIAIOLIMX €€
3JIEMEHTOB.

38. Tunosele 3aKOHBI pPEryIHpPOBaHMA: MPONOPLMOHANBLHBINA, HHTerpanbHbli, nuddepeHLnanbHbIil.
BnuAHMe THUNOBLIX PeryisaTopoB Ha paboTy CHCTEMBI aBTOMAaTHYECKOTO PeryiHpoBaHHs.

39. YactoTHble xapakTepucTHKH 3rneMeHTOB CAP. MX cBA3b ¢ nepemaTouHoi (yHKUHEH dleMeHTa.
AMNIMTYHO-(a30Bas YaCTOTHAs XapaKTePHUCTHKA allepHOAMYecKoro 3BeHa 1-ro nopsaxa.

40. IlepeMeHHBIH pexXHUM cTyneHH napoBod TypOHHBL. M3MeHeHHMe pacxoaa mapa depe3 TypOMHHYIO
CTYNEHb [IPH U3MEHEHHH NTapaMETPOB Mapa Mepeq U 3a CTYNEHBIO.

41. Usmenenue KIIJ] TypOuHHOH cTyneHH NpH U3MeHEeHUH pexxuMa paboThl. X0N0oCTOM X0/ CTYNEHH.
Ilepexon cTyneHu B pexxuM NoTpedIeHUs MOLIHOCTH.

42. Perynupyrowias cTyneHb TYpOMHBI, €e OTMHYME OT APYTMX cTyneHeH. BnusHue xapakTepHCTHK
peryaupyrome CTYNeHM Ha SKOHOMHMYHOCTE TYpOWHBEI B MEpPEeMEHHBIX pexumax. JlnarpamMMmel
u3MeHenusa KIIJI u momnocth PC B 3aBUCMMOCTH OT pacxoja napa M X pacuyer.

43. PacnpenieneHyie JaBICHUN W TerUionepenajoB B OTCEeKe IMPOTOYHOM 4YacTH TYpOMHBI IIpH
NEPEMEHHBIX peKUMax paboThl.

44. CpaBHHUTENBHAS XapaKTEPHUCTHKA JPOCCENILHOrO M COIUIOBOrO Mapopacrpe/eneHus IpH
PEryIMpPOBAHUH MOIIHOCTH TYPOUHBI METOOM [IOCTOSTHHOIO JaBJICHUA: NPEUMYLIECTBA U HEAOCTaTKH
Kaxkaoro u3 HuX. O61acTe NpUMEHEHHS.

45. CnocoObl perynupoBaHus MOIIHOCTH TYpOMHBI, paboTatoleii B COCTaBe 3HEProodIoKa.

46. MeTon cKOMB3AINEro JaBNEHUS Kak CMOco0 perylMpoBaHHWS MOLUHOCTH MapoBOH TYpOUHEL;
JOCTOMHCTBA U HEJIOCTATKH.

47. I'padMKH 2N1EKTPUHECKUX HArpy30K COBPEMEHHBIX SHEPTOCHCTEM; HX OCHOBHBIE XapaKTePHCTHKH.
48. Jlnana3oH Harpysok IapoTypOMHHOro »Heprobioka, ¢akTopbl, ONpeAeNsIOlIHe TEeXHHUYECKHI
MMHHUMYM Harpy3ku. TexHuueckre MUHUMYMBI Harpy3KH pa3IHYHbIX 3HEprobIoKoB.

49. Knaccupukanus pexuMoOB TMycka dHeproGioka. BiusHHME XapakTepUCTUK €CTECTBEHHOIO
OCTBIBAHHS Ha PEXXHM MyCcKa 3Heprobioka.

50. Knaccuduxanuus pexxuMoB OCTAaHOBKM 3Heprobyioka. OCTaHOBKA ¢ €CTECTBEHHBIM OCThIBAHHEM H
NPUHYAUTENBHBIM PacXoJlakKHBaHHEM NapoBoil TypOHHbl. OCHOBHBIE JOCTOMHCTBA U HEJJOCTATKH.
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ypan bCKMﬁ MHHHCTEPCTBO HayKH U Bhiclero obpasoBanus Poccuiickoi denepauuy.

- denepanbHOe rOCyAapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEKIEHHE
(penepasibHbIN P ain YR
BhICIIEero 06pa3oBaHus «YpanbCcKHii QleaepanbHeIi YHHBEPCHTET HMEHH

YHUBEpPCUTET nepeoro IMpesunenta Pocenn B.H. Enpuunay (VpdY)

umenu nepeoro MpesupenHTa Vpanesckuii sHeprerudecknii HHCTUTYT (Ypan3HHH)

Poccan b.H. Enbuuqa IIpozpamma ecmynumensHulx uchvimanui 6 achupanmypy 13.06.01 —
Ypanbckui Snexkmpo- u men10mexHuKa

IHEepreTH4ecKun cmp. 16 uz 47
HHCTUTYT

51. OcobeHHOCTH NycKa TYpOMHBI M OJ10Ka U3 rOpAYEro COCTOSHHS, U3 HEOCTHIBIIEro COCTOSHUSA, U3
XOJIOTHOTO COCTOSAHHSA.

52. Ocuosuble cuctemsl [1TY. KpaTkoe onucaHue 060pyaoBaHus, BXOJSLIENO B CHCTEMY, 0COOEHHOCTH
paboTsI.

53. TexHONIOTMYECKHE OMEPAIlHH W KPUTEPHH, ONpejelisiolie MycK TYpOHHBI ¢ HOMHHAbHBIMH
napameTpamu napa. Knaccudukauus pesx MMOB Mmycka TypOHH.

54. OcraHoB TypouHbl. Crioco6s! octaHoBa. Kpupas BeiOera potopa.

55. OcobeHHOCTH KCIUTyaTalMK Ternno(HKaluHOHHBIX IAPOBLIX TYPOHH.

56. DKCIUTyaTallHOHHBIE TIOKA3aTelH NapoBLIX TYPOUH.

57. CoBpeMeHHBIE Npe/CTaBICHHS O HAMPABIEHUIX COBEPIIEHCTBOBAHHA TENI000MeHHUKOB [1TY.

58. INoBbiLEeHHE 5KONOrMYecKoi Ge3onacHocTH cucTeMbl MacnocHabxkenus [TV,

59. INokazatenu 3((EKTHBHOCTH TEMIOOOMEHHBIX annapatoB TypOOYCTaHOBOK: KOHJEHCATOPHI,
nojorpesateld CeTeBOH BOABl (FOPH3OHTANIbHBIE, BEPTHKAJBHBIE), TOJOIPEBATE/IH CHCTEMBI
pereHepaTUBHOIO MOJOrPeBa NUTATENBHOM BOABI.

60. BnusHue 3¢ heKTUBHOCTH MOJOrpeBaTenei CeTeBOI BOIBI Ha TEXHUKO-9KOHOMHYECKHE MOKa3aTelu
paboTsl TeroHKaLHOHHBIX TYPOUH.

61. MeToasl NOBHILIEHHS HAAEKHOCTH, IKOJOrHYecKoi 6e30nacHOCTH MacnooxXnaauTenel U CUCTEMEI
MaciaocHa0XeHUs TypOUH.

62. HasHaueHre ¥ OCHOBHBIE (YHKIMH KOH/EHCATOpa B TEXHOJIOMMYECKOH cxeme mapoTypOMHHO#M
ycTaHOBKHM. TEXHOJIOrMYecKHe MOCUCTEMBI KOHACHCALMOHHON YCTAHOBKH — Ha3Ha4yeHMe, QYHKIHH,
obopynaoBaHue.

63. Bnpeick Boasl B npotounyto yacte OK I'TVY. IlpeumyluectBa ¥ HEJOCTATKH, BIMSHHE Ha PEXHUM
I"TYs

64. OHoeansHeie ['TD ¢ MoHOpoTOpOM KOMIIpeccop-TypOHHa. [IpenmylecTsa M HEOCTATKH

65. Tennoduxauuonusle ['TD.

66. KoHTaKTHBIE ra30MapoBble YCTAHOBKH.

67. Xapaktepuctiku I'TY Ha nmepeMeHHBIX pexHMax MpH NMOCTOAHHONW M MEPEMEHHOM TemIeparype
arMocepHoro Bo3zayxa. [IpuBeneHHbie napametpsl I'TY.

68. Tpeboranus k I'TY, pabotatomeii B coctaBe 6uHapHoi [II'Y u MeTOAB AN JOCTHIKEHHS DTHX
TpeGoBaHUH.

69. 3agauu sxcnnyatauuu I'TY u I'TIA.

70. DxcnnyarauuonHsle xapakrepuctuku I'TY u I'TIA (TeXHHKO-9KOHOMHYECKHE MOKa3aTe/u paboThl
I'TY u LIBH).

71. Iyckoesie pexumbl padotel I'TIA. [TogroroBka k mycky u 3tansl nycka ['TIA.

72. Pexxumel octaHora ['TIA. Oransbl anropurma octanosa I'TIA.

73. CocTaB W MOpUHIMI paboTHl CHCTEM PperylMpoBaHMs 4YacTOThl BpalleHHS COBPEMEHHBIX
mukponpoueccopHbix CAY (cucteM aBroMatnyeckoro ynpaenenus) I'TY I'TIA.

74. Knaccudukauus  tennooOMeHHbIX — anmapatoB. OCHOBBI  MPOLECCOB, NPOTEKAIOWIMX B
TeMI00OMEHHBIX annapatax. CXeMbl TeHYeHHs TEMIOHOCHTENEH.

75. OcHOBHBIE 5IEMEHTH KOHCTPYKLMH TeriooOMeHHbIX anmnaparoB. OcHOBHBIE TpeGoBaHHA K
TenI00OMEHHHKAM.

76. Knaccudukaums ¥ koHerpykuuu Kamep cropanus I'TY. Ilpynumnel opraHusauiy npoueccoB B
kamepax cropanus 'TY. TpeboBanus x kamepam cropanus I'TV.
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yD aanK“ﬁ MHUHHCTEPCTRBO HAYKH M Bhiciero ofpasosanus Poccuiickoii denepamun.
enepaibH b||7| eaepalibHOE FOCYIAPCTBEHHOE aBTOHOMHOE 00pa3oBaTelbHOE YUPEKICHHE
[p A p BEicuIero oOpazoBanus «Ypansckuii penepansHelil yHHBEPCUTET HMEHH

yHHBepCMTET nepsoro Ipesnnenta Poccun B.H. EnsuunHa» (Yp®Y)

umenu nepsoro MpesuaexTa Vpanbckuii sHeprerdeckuil uuetutyT (YpandHWH)

Poccwn b.H.EnbuivHa Hpozpamma ecmynumensiblx uchblmanui ¢ achupanmypy 13.06.01 —
YpanbCKuii Dnexkmpo- u mena10mexHuKa

IHepreTHYECKUn

Hucgnryr cmp. 17 uz 47

lIHClIﬂHJIHHa CNeuHATH3ANMHH 3J'IERT[]0M€X3HHK3 H YJIeKTpHYeCKHe alnapaTsl

1. @usnueckue mpoueccsl B Tpancdopmarope. Cxema 3aMmelieHHs TpaHchopmatopa. VpaBHEHHs
npuBenéHHOro TpaHchopMatopa. BekTopHblie auarpammel. Mcnosb3oBaHHe CXeMBI 3aMelLEHUs
TpaHchopMaTop B pacyéTax pe:KUMOB M XapaKTEPUCTHK TpaHchopmaropa.

2. OcoGenHocTH paboThl TPEX(PazHBIX TPaHCHOPMATOPOB B CBA3H CO CXEMaMH COEIMHEHHA 0OMOTOK
KOHCTPYKLMEH cepaevHuka (Tpynmnbl coeiWHeHHs, BenuuuHa lyp B (azax, TOKM M INOTOKH TPETbEH
rapMOHUKH, TOKM ¥ TIOTOKH HYNEBOH MOC/IEI0BAaTENIbHOCTH).

3. TIpMHUKMN CO3/1aHMs BPALIAIOLIETOCSs MATHUTHOTO 1071 B MallMHAX NepeMeHHoro Toka. OCHOBHas U
BBICIIHE NMpocTpaHcTBeHHBIe rapMoHiky MJIC 1 noroka. HanpasiieHue 1 yacToTa BpalleHHs rapMOHHK
MJC.

4. TpéxdazHsie 0OMOTKM CTATOPOB MAaIUKH [IEPEMEHHOTO TOKAa, OJJHOCNOMHBIE M IBYXCIOMHEIE. AHATH3
0OMOTOK ¢ oMok 3Be371bI nazoreix JJ1C.

5. OGMOTKH pOTOpPOB ACHHXPOHHBIX JBHraTesiell, MX KOHCTPYKTHBHbIE MOAM(HKAUMHM, yIyydarouue
NYyCKOBBIE CBOMCTRA JBHIaTeNeH.

6. CxeMBl 3aMeIleHHs AacHHXPOHHOro Jpuraresis. PHU3HUecKas CYLNIHOCTh MMapaMeTPOB CXEMbI
3aMelineHus. CkonbxkeHue Kak (paKTop HarpysKu.

7. 3aBucumoctu M = f(s), I = f{s). XapakrepHble TOYKM U KPaTHOCTH MOMEHTOB M TOKOB. M3MeHeHue
Buza rpaduka M = f(s) npu u3mMeHeHU! NapaMeTPoB U KOHCTPYKLIMH 0OMOTOK aCHHXPOHHOTO IBUraTeNs
(BNMSAHHE TOBBINIEHHOTO pPAacCesHMs, HAchILEeHUs 3yOLOB, W3MEHEHMSA AKTHBHBIX COINPOTHUBJICHHH
0OMOTOK, BEITECHEHHE TOKa B POTOpE).

8. Tunel cucTem BO30YK/€HMS CHHXPOHHBIX MaluMH. [lapamMeTpel (COMPOTHBIICHHA) LEMH AKOPA.
VpaBHeHHS CHHXPOHHOM MallMHEI B 0csX d, (, )KECTKO CBA3aHHBIX C POTOPOM.

9. CHHXPOHHBIH reHepaTop, paboTaroIUi MapaaienbHo ¢ ceThlo. I'eHepalysa akTHBHOH W peaKTHBHOH
MOLIHOCTH. YTNIOBBIE XapakTepucTUKU. U-00pa3Hble XapaKTEpPUCTHKH,

10. Cunxponnsiii komneHcarop. [IpuHuun paboTsl, 0COGEHHOCTH KOHCTPYKLHMH. XapaKTepUCTHKH.

11. CunxpoHuplii aBurarens. OnUcanue NPOLECCOR, XapaKTePHCTHKH. OCcOOEHHOCTH KOHCTPYKLMH H
npuMeHenus. [Tyck B xon.

12. KOHCTpYKTHBHEIE OCOGEHHOCTH W CBOWCTBA IIETJIEBHIX M BOJHOBHIX OOMOTOK SIKOpeH MallHH
MOCTOSHHOTO TOKa (IUAard Mo SKOPK W KOJUIEKTOPY, YWCIO Map mapanneibHbIX BETBEH, HalMuHe
ypaBHHUTEILHBIX COeAMHEHHH). [IOHATHE O CIIOKHBIX OOMOTKAX.

13. Kaptusa marHutHoro nosis B MampHax noctosHHoro toka (MIIT) Ha xomoctoM Xoay W mpH
Harpyske. Peakuus skops npH MoJIOKEHUM WETOK HA IeOMETPWUYECKOH HEWTpald U NpH CIABHre.
YCTpoHCTBO M Ha3HauYeHHE KOMITEHCALMOHHOH 00MOTKH. KoMMyTallis B MallliHaxX MOCTOSIHHOIO TOKa.
14. BiusHie peakUd AKOpSA Ha XapaKTEPHUCTHKHM IEHEpaToOpOB W JBUraTelied NMOCTOSHHOIO TOKa.
OcobeHHOCTH NPUMEHEHUS LIYHTOBBLIX U cepUecHbIX 0oMoTok B MIIT.

15. ITotepu momuocth U KI1J1 B 3nekTpuueckux MaimuHax. BHAbI moTeps B MallWHAX MOCTOSHHOIO
TOKa B CPABHEHMM C IPYTHMHM 3JIEKTPHYECKHMH MallMHaMu M TpaHchopmartopamu. [lonarue o
n06aBOYHBIX MOTEPSX B 3NEKTPUYECKUX MALIMHAX U TpaHcdopmaTopax.

16. O630p METOIOB TEMJIOBOrO pacuéra 3JIeKTPUYeCKUX MallHH. CyIHOCTh METO/A TEIUIOBBIX CXEM
3aMelIeHHs. BHabl TEPMHYECKMX CONPOTHBIGHMH M WX ¢usnyeckad npupoasl. OmpeneneHue
TEPMHUECKHX COMPOTHRIECHUH 17 pa3/IMuHBIX YCJIOBHH NEpeayy Tera.

17. Pacuér coBMecTHON pabOTHl BEHTHJIATOPA M BEHTHISLMOHHOTO Tpakra. I'padmueckoe pelueHue
BEHTHJIALIMOHHBIX CXEM.

18. Buapl, criocoObl M THIBI CUCTEM OXJIAXKACHUS DNEKTPHUECKHX MalUMH. 3a1a4¥ BEHTUIALMOHHOTO
pacyeTa deKTPHUUYECKHX MallKH.

© Vpoy



YDaanKMFI MHEHHCTEPCTBO HayKH M Bhicluero obpasosanus Pocculickol ®enepannu.
enepasibHbI (enepanbHOE rocyIapcTBeHHOE aBTOHOMHOE 06pa3oBaTeNbHOE YUPEAKIECHHE
q) a p BEICIETr0 00pa3oBaHus «Ypanbckuil QefiepanbHElii YHHBEPCHTET HMEHH

yHMBepCMTET nepeoro [Ipe3unenta Poccun b.H. Ensunna» (YpdYV)

umenu nepeoro MMpesugenTa Vpaneckuii sHepreTHieckuii HHCTHTYT (Y panOHMH)

Poccum b.H.EnbumHa Ipozpamma ecmynumensuuix ucnslmanuii ¢ acnupanmypy 13.06.01 —
Ypankckuii 2nekmpo- U meniomexHuKa

3uepre1‘uqecrmﬁ cmp. 18 uz 47
MHCTHTYT

19. [lpyunHa  BO3HMKHOBEHHMs  TMAPABIMYECKHX  COINpPOTHBICHHH. BHIAB  THApaBIMYECKHX
COTNPOTHBIIEHUH, X pU3HYECKas MPUPOBl. IKBHBAJIEHTHbIE THIPABIMYECKHUE CXEMBI.

20. TeruioBble peXXUMBbl JIEKTPUYECKMX alapaToB: CMocoObl OLEHKH TEMMEPAaTypHOro o
3JIEKTPUYECKHX anmnapartos.

21. CpoiicTBa M XapaKTEpPUCTHKM CHJIOBBIX 3JIEMEHTOB 3JIEKTPHYECKHMX allllaparoB Ha OCHOBE
3JIEKTPOMArHUTOB MOCTOSHHOIO TOKa; CNOCOOb! OLIEHKH MX YHCIIOBBIX 3HAYEHHH.

22. CpoiicTBa M XapaKTEPHCTHKM CHJIOBBIX OJIEMEHTOB JJIEKTPHUYECKMX annaparoB Ha OCHOBE
31EKTPOMarHWTOB NIEPEMEHHOIO TOKAa; CNOcoObl OLEHKH MX YHCI0BLIX 3HAYCHHH.

23. DKCIUlyaTallMOHHBIE M TEXHMYECKHE XapaKTEPHMCTHKH KOHTaKTHBIX COEAMHEHHWH; METOABl WX
pacyera: crnocoObl MOBBILIEHHS SKCTUTYaTalMOHHOH HaJeKHOCTH KOHTAKTOB.

24. DneKTpoaUHaMHYECKHE CHIIBI Kak (aKkTop 31EKTPOAMHAMMYECKOH CTOMKOCTH 3JIEKTPUYECKHX
annapatoB. OCHOBHBIE MX XapaKTepUCTUKH; METOABI ONpEAETIEHUS BEJIMYMHBI H HallpaBlieHUS.
CRo#CTBa M XapaKTEPUCTHKH HHAYKLIHOHHO-TMHAMHYECKHX MEXaHH3MOB.

25. 3HaueHHe odNeKTpuYecKod nOyrd B DA; CTaTMYECKHE M JWHAMHYECKHE XapaKTEPUCTHKH
3JIEKTPUYECKOH AYTrH; OCHOBHBIE YPABHEHHS, XapaKTEPU3YIOIHE PEKUM FOPEHHS BIEKTPHYECKON AYTH.
26. DnekTpoaAyroBoe OTKIKOYEHHE 3MEKTPUYECKHX LNl NOCTOAHHOIO TOKA; YCIOBHS YCTOHYMBOCTH
Ayru no JianyHoBy.

27. DNeKTpoayroBOil OTKIIOUEHHE SIIEKTPHUYECKHX LIETe NepeMEeHHOro ToKa; BOCCTaHABIIMBAIOLIEECH
Halps’KeHUE W BOCCTAHABJIMBAIOLLANACS IPOYHOCTS.

28. CxeMbl, NPUHLMI AEHCTBHs, XapaKTEPUCTUKH U BHIOOP OCHOBHOTO 00OpYIOBaHHS 3JIEKTPOHHBIX
annapatop Ha OCHOBE OJHOOMNEpPALMOHHBIX THPUCTOPOB MJM HAa OCHOBE TPAH3HCTOPOB H
ABYXOIEPALHOHHBIX TUPUCTOPOB.

29. OcHOBHBIE MPUHIIMTEI MOCTPOEHHS AYrOraCUTEIbHBIX CUCTEM alllapaToB HU3KOTO HAMPXKEHHA; UX
CBOHMCTRA M XapaKTEPHCTHKH.

30. Marepuansl, npUMeHseMble B KOHCTPYKLMH annaparoB; HX CBOMCTBA U XapaKTEPHUCTHKH.

31. KoMmMyTallMOHHBIE TMEepeHaNnpsHKEHUs NpPH OTIIIOYEHHU BBIKIIOYATEIEM €MKOCTHOH Harpysk,
OCHOBHBIE ABJIEHHSA, POJIb BBIKIIOYATENSA, MEPHI 3aLMTHI.

32. DnekTpuyeckde annaparbl 3alluThl OOOPYAOBaHWA OT TIPO30BHIX W KOMMYTallHOHHBIX
nepeHanpsKeHHUil; THITB!, CBOHCTBA, XapaKTEPUCTHKH.

33. OcHOBHBIE THUMNBI aBTOMATHYECKHMX BBIKJIIOYATENEH HH3KOTO HANpPSDHKEHHA: MX KOHCTPYKTHBHEIC
CXEMBI; TapaMeTpPhl ¥ XapaKTePUCTHKH. BBICTpoAeHCTBYIOIME aBTOMATHUECKHE BBIK/IFOYATEIH; METOABI
obecrnieueHus OBICTPOAEHCTBHA U TOKOOTPaHHYEHHA.

34. HaznauyeHue, NpyHUMN ACHCTBUSA M OCHOBHBIC XapaKTEPUCTHKH H3MEPUTENbHBIX 3JIEKTPHYECKUX
annaparoB; METO/bI pacyeTa UX napameTpoB.

35. OcHOBHBIE 3aKOHBI JBH)KEHHS Ta30BBIX TIOTOKOB; METO/Jbl pacyeTa ra3oJHHaAMHYECKHX
XapaKTePUCTHK HJIEKTPHYECKUX allaparoB.

36. Peneiinble BnemMeHTHl M peleiHble XapaKTepUCTHKU. Pese H3MepUTENBHBIE M JIOTHYECKHE.
XapakTepUcTHUYECKas BEJHYHMHA M €€ YCTAHOBKA; OCHOBHBIE PA3sHOBHUAHOCTH 3JIEKTPOMEXAHMYECKHX
pelie U HEKOTOPBIE CXEMbl C X MCIO/b30BaHHEM.

37. I'epkoHBI — OCHOBHEIE Pa3HOBUAHOCTH, TUIIOBBIE XapaKTEPUCTHKH, METO/IBI pacyeTa.

38. OcHOBHble Pa3HOBMAHOCTH M KOHCTPYKTHBHBIE Y37bl KOMMYTALMOHHBIX aliapaToB pabouero
pexuma. Mx ocobGeHHOCTH Ha MOCTOSHHOM W NepeMeHHOM TokaX. CoBpeMEHHOE HamnpaB/icHHE H
TEHIEHLMH Pa3BUTHSA KOMMYTALIMOHHBIX afapaToB yIpaBlieHHs.

39. OcHOBHBIE MpOLECCHl, XapaKTepH3YIOUIME B3aHMOJEHCTBHE DJICKTPHUECKOM CHCTEM W
BBIKJIIOYaTe/IeH BBICOKOTO HampsxeHusa. PacyeT BOCCTaHABAMBAIOIIMX HANpPSKEHWH, NPHHUMIIbI
BBIOOpA BHIKJIIOYATENEH M0 YCIOBHAM OTKIIHOYEHHS K.3.
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YDa.anKMFI MHuHHCTEPCTBO HayKH M Bhicilero obpazosanus Poccuiickoit Denepaunn.
enepasbHbIi denepansHoE rocylapcTREHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUpeKAeHUE
m a p BEICIIETO 00pa3oBaHus «Y panbckuil GenepaibHblil YHHBEPCHTET HMEHH

yHUBEpcuTerT nepeoro Ipesnnenta Poccun B.H. Ensuunay (YpdV)

umen nepeoro Mpesugenta VYpansckuii 3Hepreruyecknit MHCTUTYT (Y panDHHWH)

Poccum b.H.Enbumka IIpozpamma ecmynumenvHslx uchsimatuii 6 achupanmypy 13.06.01 —
Ypanbcxkui 3 Snekmpo- u men1omexnHuKa

JHEepreTHHeCcKun

UHCTUTYT cmp. 19 uz 47

40. OcHOBHBIE METOJBl H CXEMBI MCIIBITAHHA alrnaparoB Ha KOMMYTaLlHOHHYIO CHOCO6HOCTB;
HCIBITATECJIBHBIE PEKHMEI, obecneyeHue HOCTOBEPHOCTH YCHOBHﬁ pa6OTbl annapartos.

)Incunnmma CneuHa/JTH3alHH 3HBKTPOTBXHH‘IBCKHB KOMIIJIEKCEI H CHCTEMBI

1. Mopenu MexaHM4ecKO#H 4acTH 3EKTPONpUBOIA.

2. Mexanuyeckas 4acTh OJIEKTPOMPHBOZA KaK o0O0BeKT perynupoBaHus. CTpPYKTypHas cxeMa,
nepeaToyHble (PYHKLMH, YaCTOTHBIE XapaKTePUCTHKH.

3. OcoGeHHOCTH JBYXMAaCOBBIX U MHOTOMACCOBEIX 3JIEKTPOMEXaHUYECKHUX CHCTEM.

4. EcTecTBeHHas M MCKYCCTBEHHBIE MEXaHWYECKHE XapaKTEPHCTHKU IBMraTelis MOCTOSHHOTO TOKa
HE3aBUCHMOTO BO30YXKACHHUA.

5. EcTecTBeHHass M MCKYCCTBEHHblE MEXaHMYECKHE XapaKTepHCTHKH JBHUraTellsi MOCTOAHHOIO TOKa €
NoC/Ie10BaTENbHBIM BO30OYKIECHHEM.

6. Crioco6b1 peryiMpoBaHHs CKOPOCTH JABUraTels IOCTOSHHOTO TOKA € HE3aBUCHMBIM BO30YXKIEHHEM.
7. CnocoGbl  peryiupoBaHHs CKOPOCTH [BHraTels IOCTOSHHOTO TOKAa C [OC/IE[0BATEIbHBIM
BO30Y:KIEHHEM.

8. EcTecTBeHHBIE M HCKYCCTBEHHbIE MEXaHUYECKHME XapaKTePUCTHKH aCHHHPOXHHBIX BUraTeei.

9. Marematuyeckoe OMHMCaHHE W CTPYKTYPHBEIE CXEMbl PA30MKHYTHIX 3JIEKTPOMEXAHUYECKUX CHCTEM
(Ha npuMepe ABUrareis IOCTOAHHOTO TOKAa C HE3aBMCMMBIM BO30YKIEHHEM M [BYXMacCOBOMH
MEXaHUYECKOH YacTH).

10. CnocoGsl perynHpoBaHHsA CKOPOCTH aCHHXPOHHBIX JBUraTeliel U UX OLIEHKa.

11. MeToap! Hccne0BaHUs TEIUIOBBIX NPOLECCOB B ACHHXPOHHBIX 3JIEKTPOABUIaTENSX.

12. HoMuHanbHEIE TEMIOBBIE PEXKHUMBI pabOTHI 37€KTPOIBHUTaTE e,

13. MeTozpl CHHXKEHHUS MOTEPH B YJIEKTPOTIPHBO/IE.

14. Dneprocbeperaloime TEXHOIOTMH Ha OCHOBE 3JIEKTPONPHBO/IA MEPEMEHHOTO TOKA.

15. DneMeHTEl CHCTEM YNpaBNEHUS 3AEKTPONpuUBoAaMH. ONepallHOHHBIE YCHIMTEH, 0COOEHHOCTH
MNOCTPOEHHMs, Pa3HOBHIHOCTH, HCTIOIB30BaHKE /11 TOCTPOEHHS PEry/IsTOPOB.

16. DneMeHTH! LUPPOBLIX CUCTEM ynpaBlieHUs. MUKPOKOHTPOIEPHI.

17. ITpUHUMITBI IOCTPOEHHSA CUCTEM MOAYMHEHHOTO PETYJIMPOBaHUSA C MOCEI0BATEIBHON KOPPEKLIHEH.
Ilepenarounsle (GYHKUMH KOHTYPOB PEryIHpPOBaHHs W pEryisTopoB. [lepexoiHble M YacTOTHBIE
XapaKTePUCTHKH KOHTYPOR.

18. IpuHIMnel OrpaHHYEHUS KOOPAHHAT B CUCTEMAX NOAYMHEHHOTO PeryiHpOBaHHUs.

19. [IpyHIMIBI NOCTPOEHHUA CUCTEM YNpaBICHHs MO3HLMOHHBIX 31€KTPONpHBOAOR. CHHTE3 peryiaTopa
KOHTYpa MOJIOKEHHs NPH MalnblX nepeMeiieHHax. CTaTuueckHe U JHHAMHYECKUE XapaKTepUCTHKH.

20. CucTeMBl yMpaBIeHHS MO3MLHOHHBIX JJIEKTPONPHBOAOB C HEMUHEHHBIM PETYJIATOPOM MONOMKEHHS.
OcobeHHOCTH pacyeTa XapaKTepUCTHKH HEJIMHEAHOTO PEryasTopa NoJI0KeHHs.

21. OcobeHHOCTH CKANAPHOrO YIpaBieHHs aCHHXPOHHBIMH 3JIEKTPONIPUBOAAMH.

22. CTpyKTypa CHCTEMBl aBTOMAaTHYECKOTO PETYIHUPOBAHHUSA CKOPOCTH THPUCTOPHOIO ACHHXPOHHOTO
31€KTponpuBoa ¢ $ha3oBeIM ynpapieHueM. CTaTHyeckue M IHHaAMHYECKHE XapaKTEPUCTHKH.

23. OcoBEHHOCTH MOCTPOEHHS BEKTOPHBIX CUCTEM YaCTOTHO-YMPABJISEMEIX 3IEKTPONPUBO/IOB.

24. MeTons! cuHTE3a LHUGPOBBIX PEryIATOPOB JIEKTPONPUBOA.

25. ©yHKUMOHANILHBIE U CTPYKTYPHbIE CXEMbI U(POBBIX PErYIATOPOB CKOPOCTH.

26. IlpeobpazoBarenu 114 31N€KTPONPHBOAOB € JBUraTEIAMH MOCTOSHHOTO TOKA.

27. TlpeobpazoBartenu A7 3NEKTPOIPHUBOLOB ¢ JBUraTENISIMH IEPEMEHHOTO TOKA.

© Ypdy



A MHUHHCTEPCTBO HAYKH M BeICIIEro obpazosanus Poccuiickoit Menepauun.
PaJIbCKUA P Y p
enepasbHbl FI ®enepanbHOE rocyIapCTREHHOE aBTOHOMHOE 00pa3oBaTeNBHOE YUPEKAEHHE
q) p‘ p BeicLIero oOpa3zopaHus «Y panbckuil dpenepansHeli YHHREPCHTET HMEHH

yHMBepCMTET nepsoro [Ipesunenta Poccun B.H. Ensuynan (YpdY)

umenm nepsoro MpeaugenTa VYpanbckuii sHepreTuueckuii uHctutyT (YpanOHHH)

Poccun b.H.EnbumHa Ipozpamma ecmynumensusix uchslmanuil ¢ acnupanmypy 13.06.01 —
Ypanbckui . Snexkmpo- u meniomexHuka

3HepreTH4eCKHit

HH('I:MTVT cmp. 20 uz 47

HHCHH IVIHHA CIICIHAJIN3AIHH: BJ'ICKTPOTEXHOJ'IOTI‘IH

1. Dnekrponarpes. TeHaeHuuu pa3euTusa. OcCHOBHbIE NpeuMmyulecTBa. [lepBuuHas W BTOpU4HasA
sneprus [onueiit KITJ] npouecca. OcHoeHble BUB! 31eKTpoHarpesa. O6macTi NpUMEHEHHS.

2. CnocoObl  mepepaun  TennoTel. KoJWYeCTBEHHBIE  XapaKTEPUCTHKHM  [E€PEHOCAa  TEMJIOTHI.
TeMnepatypHoe noJe.

3. Terutonepenaya uznydeHueM. Mexanusm nepenaud temia. Jlyuucteiii rermoobmen. TennoobmeH
M3/Ty4EHHEM MEXAY TBEPAbIMU TenaMU. B3auMHas NOBEpXHOCTh W3MyYyeHHs. HYacTHEIE Clly4yaH.

4. YpaBpHEeHHs TeIUIONPOBOJHOCTH M obuieM Buae. Ilepexoa k oaHOMEPHOHM CTallMOHApHOM 3a/aye.
VpaBHeHHe TeNIONPOBOJHOCTH I MJIOCKOH M LIWTHHAPHYECKOH CTEHKH NPH CTAHLIMOHAPHOM PEXHME.
5. YpaBHeHuMe TennonpoBogHoCcTH. YucieHHBIE METO/IBI pacyeTa TeMIepaTyp B ABYMEpHOii obnacTy.
6. KonBekTHBHEI TemnooOMeH. EnuHCcTBeHHas ©  BBIHY)KAEHHad KoHBekuus. Kosdduuuenr
teruiooraady. TepMudecKkoe CONpOTUBNEHHE TEMIOOTAAYH.

7. TennoBoil pacyeT 3MEKTPOTEXHOMOTMYECKMX YCTAHOBOK € IMOMOLLBI) 3KBHBAJICHTHBIX TEIUIOBBIX
CXEM.

8. OCHOBHBIE THIBI DIEKTPUYECKHUX IMeueil COMPOTHBIEHHS TEPHOAMYECKOr0 H HENPEPLIBHOTO
neiicteus. KoHeTpykuuu, paboure TeMnepaTypbl, NIPUMEHsAEMbIE HarpeBaTeIbHbIE 3/IEMEHTEI, Cpeaa B
paboveM npocTpaHCTBe, HanpskeHus, MowHocTy. Ha3znauenne mydensa.

9. DnekTponeyd ¢ KOHTPOJMPYEMBIMH atMocdepaMu. I'pynmbl npoueccoB, CBA3aHHBIX € HAarpeBoM
MeTajula, NpU KOTOPBIX Lieecoo0pa3HO NPUMEHEHHE KOHTPOIUpPYeMBIX aTtMocdep (TepMHYecKas
obpaboTka H3aeNUH, XUMHKO-TEpMHUYecKas oOpabOTKHM H3/enui, CEeUHaJbHBIE TEXHOJIOIHYECKHE
NpoLecchl); OCHOBHBIE KOHTPONHpYeMBle aTMochephl, 061aCTH UX NPUMEHEHH.

10. DHepreTHyeckas quarpaMma UHAYKIMOHHOMN 3J1€KTPOTEXHOJIOTHYECKOH YCTaHOBKH.

11. Knaccudpukauuss u obnacte mnpuMeHeHHs WHAYKUMOHHBIX KaHanbHeIX neuedl (MKII) wu
MHAYKUHOHHBIX THrenbHbIX neveid (MTIT). [puHumn aefictBus v HazHayeHHue. OCOOEHHOCTH MNJIABKH
pa3IMYHBIX METAJUIOB U CIIIaBOB.

12. OcHoBHblE M KOHCTPYKTHUBHBIE 3JIeMEHTBl MHAYKUMOHHO# kaHanbHoW mneun (MKIT) nu
UHAYKLUHOHHOM TurenbHoi neun (MTII). HocTouncTa 1 HepoctaTku. Llupkynauus meraa. Pacyer
TEMJOBOM SHepruM, HeoOXOAMMOW AJIA pacnjiaBliieHHs MeTalula (C MCIOJIb30BaHHMEM TEIUIOEMKOCTH,
CKpBITO# TEMJIOTH TUIABJIEHHA, TeTUIocoAepKaHu, sHTanbnuu). [IpouzpoautensHocts. Koadpduunenr
N0JIe3HOrO JAeicTBUA. PacueT MomHOCTH.

13. YpaBHEHHUs! TOKOB H DJIEKTPHUECKOTO COCTOAHHSA MHAYKUMOHHBIX KaHanbHbIX nevyer (MKIT). Cxema
3aMelleHHs U BeKkTopHasa auarpamma MKII.

14. Pacyer wuyacToThl MNHUTAKOINEN ceTH [UId HHAYKUMOHHOH tureneHoit neun (MTII). BriGop
npeobpazoBareis YacTOTHI U 3eKTponeyHoro tpaHchopmaropa pis UTIIL

15. IlpuHumnel CHMMETPHPOBaHHSA oaHoda3HbIX 3JIEKTPOTEXHOJIOTHYECKHUX YCTaHOBOK
(cummeTpHpytomas cxema llITeiiHMena, CHMMETpHpYIOILasi CXeMa ¢ peaKTOpoM-AenuTeneM), pabora
CUMMETPUPYIOLLUX YCTPOHCTB IPH MEPEMEHHOMN Harpyske.

16. HasHaueHHe W BHAB KOMMEHCAlMH peakTHBHOH MOWHOCTH (NpoAo/AbHAs, IONepeyuHas).
Oco6eHHOCTH KOMIIEHCalMH peakTHBHO#H MomHocTH DTV,

17. YcTpo#cTBO 31€KTPOMarHUTHOTO BO3AEHCTBHA Ha XH/KHE MeTallbl (HACOCHI, 103aTOPHI, Kejoba,
YCTPOHCTBa 3JIEKTPOMAarHUTHOIO NepeMeLlIMBaHUs KHIKMX METAJLIOB).

18. Nuanextpuueckuit Harpes. [Ipunuun aeicteus. O61acTH NPUMEHEHHS.

19. YUncneHHBIe METOABI pacyeTa 3JIEKTPOMAarHUTHBHIX noseid. MeToJ KOoHe4HBIX pasHocTeil. Meton
KOHEYHBIX 371EMEHTOB.

20. Bekrop IMoHTHHra B METANIMYECKOM TOJYNPOCTPaHCTBE. AKTHBHBIE U PEAKTHBHBIE MOLLIHOCTH.
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yn 1) bCK"ﬂ MHuHHCTEPCTBO HAYKH H BeicLiero obpasosanus Poccuiickol @enepauni.
enepasbH bllﬁ denepansHoe roCy1apcTBEHHOE aBTOHOMHOE 00pasoBaTe/ibHOE YUpexKIeHHe
m A p BhICIIETO 06pazoBaHus «Ypankckuil denepansHelii YHHBEPCHTET UMEHH

YHUBEPCUTET nepeoro [Tpesunenta Poccun B.H. Ensuunay (YpdY)

umenn nepeoro lpeauaeHTa Vpaneckuii snepreTudeckuii HHCTHTYT (YpanOHHH)

Poccvm b.H.Enbumna IIpozpamma ecmynrumerbHbIX ucnsimanuii € achupanmypy 13.06.01 -
Vpanbckmit Dnekmpo- u men1omexHuKa

JHepreTMHYeCKMn

uucgmw cmp. 21 uz 47

21. ConpoTHBIEHHE MIMHBI U IBYXCJIOHOIO NPOBOJHHKA MEPEMEHHOIO TOKY.

22. Knaccudukauus 1 HasHaueHHe AyroBbix neyeil. Jlyroesie cranennasunbHele neud (JICIT), obnacte
MX npuMeHeHHs (OCHOBHOM M KHMCIblA npouecchl). OCHOBHble KOHCTpYKTHBHbIE 3nemenThl JICIIL.
KopoTkas ceTb AyroBo# cTajeniaBuibHOH MeYH.

23. PyaHo-TepMuueckas neus. [lpuaumn aeicteus. OcobeHHOCTH KOHCTpykuuu. KopoTkas ceThk
py/AHO-TepMUYecKoi neun. OcoGeHHOCTH NEYHBIX MOACTaHLMH U KOPOTKHX CeTeH pYAHO-TePMHYECKOH
neun. KoHcTpykuus BakyyMHBIX AYroBbIX Meveil ¢ pacxoayeMbIM snekTpoaoM. Kpucrammusatopsl.
Pabouwuii npouecc.

24. DneKTpoliaKoBble MPOLIECCH: IEKTPOIIIAKOBAs UIaBKa, HalllIaBKa, CBapKa.

25. DNeKTPONH3 aNtOMUHHS U MEJIU.

26. DNneKTpHYECKUE METO/IbI B CHCTEMAX MBLIEra300uHCTKH.

27. DneKTpuyecKHe U MarHUTHBIE METOIHI s 00pabOTKM BOJHEIX CHCTEM.

28. DneKTpUYecKHe ¥ MarHUTHBIE METO/Ibl CENapalLliH ChITYy4YHX MaTE€PHUaJIOB.

29. Turel perysTopoB, HCIOJb3YEMBIX B CHCTEME YIIPABIEHHUS 3NEKTPUYECKHX NeYed CONPOTUBIICHUS.
Wx BnusHHe Ha NoKazaTelld Ka4ecTBa [POLIECCOB.

30. DNEKTPOMAarHUTHas COBMECTMMOCTb. I[IPHYMHBI  BO3HMKHOBEHMs, BIMAHHME Ha paboty
2JIEKTPONPHEMHUKOB, MEPBI N0 CHHXKEHUS HECHHYCOMAAJILHOCTH HANpPsKeHU.

llﬂ(:llﬂl'lﬂﬂﬂa CnelHaAJIH3AIMH: BﬂeKTpH‘IGCKHe CTAHIIHH H JIEKTPOIHEPTeTHYECKHE CHCTEMBI

1. IlporHosupoBanue 3nektponotpebienus B 23C B 3apa4ax  OINEpaTHBHO-AMCNETYEPCKOTO
yNpaBlIeHUs.

2. CTpykTypa onepaTtuBHO-aucnerdepckoro ynpaeieHus B EDC Poccuu. 3apaun  onepaTHBHO-
JMcrieTyepckoro ympaeieHus. OCHOBHBIE OrpaHHYEHHE Ha pPEXHMM pabOTBl 3HEProCHCTEMBI.
KoHTpobHBIE MYHKTHI [10 HANPSKEHHIO, UX Ha3HaYeHue. TpeOoBaHuMs M0 peryIMpoBaHHIO HaNpsXKeHUs
B EDC Poccun.

3. Ceuenne, BUOH ceueHHi. [Touck omacHBIX CEYEHH.

4. Ces3b 006/1aCTH CYLIECTBOBAHHUSA peKUMa W 00JNAcTH YCTOHYMBOCTH 3HEprocucremsl. IlpeaenbHbli
PeXXHMM IHEProCHCTEMBI. 3anackl 110 YCTOHYHBOCTH.

5. AnroputMsl GOPMHPOBAHUIA OTpaHHYEHHH Ha PEXHUM PaGOThI SHEPTOCHCTEMEI € LIENbEO 00ecTIeYeHHs
HaJIeKHOCTH paboThl SHEPrOCHCTEMBI.

6. Undopmammontoe obecrievenve 3aaad ACHY. MCTOYHHKH NOTPELIHOCTH M 00paboTKa NepBUYHOH
unbopmauun. Habmonaemocts 39C, kputepun. Paccranoska TH 1n1a obecneuenus HabnoaaeMOCTH
¥ PacueTOB PEKHMOB B TEMIIE pealbHOro Npolecca.

7. 3aMepbl CHTHAlOB LMQPOBBIM ycTpoiicTBoM. JIMCKpeTHsanusa mno BpemeHH. J[UCKpeTH3auus Mo
YPOBHIO.

8. CiocoGBl BBIYHCIEHHS BEKTOPOB TOKA M HanpsbkeHHs (IeHCTBYIOIMX 3HaueHud u das) ans
yerpoiicte P3A. Crioco6bl BEIMHCIEHHMs YaCTOTH CUTHaNA JUis yeTpoiicTs P3A.

9. YacrorHele GunpTpel. Haznauenue. [IpuHumn nqeidcTBys.

10. Paznoxenue @ypre. HazHauenue. [IpuHuun nedcrBus.

11. 3agaya oueHupanus coctossHusa DIC, JIuneiiHoe u HenuHeiHoe OC,

12. CMHXpOHH3MPOBaHHbIE BEKTOPHbIe u3Mepenus B DOC.

13. HarypaisHas MOLIHOCTH M BOJIHOBOE CONPOTHBJEHME nepenadyu. PacnpeencHHe HanpsKeHHs
Baoae JIDII. PeakTHBHasd MOLIHOCTE.

14. OcobeHHOCTH PeXKUMOB JIMHUIA ATTUHON B V2 M Va BOJTHBIL.
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YDaJ‘leKMI?I MHHHCTEPCTBO HayKH U BricLiero ofpasosanus Poccuiickoit ®enepaunm.
enepasibHbI denepaibHOE rOCyIapcTBEHHOE aBTOHOMHOE 00pa30BaTebHOE YUpeKIeHHEe
m aep BEIciiero obpazoeatus «Ypanbckuil penepalbHelid YHHBEPCHTET HMEHH

YHUBEPCUTET nepsoro [Npe3nnenta Poccun B.H. Ensunna» (Yp®VY)

umenu nepsoro MNpesugenta Vpansckuii sHepretiueckiit nHCTHTYT (Y pandHHMH)

Poccwm b.H. EnslnHa Hpozpamma ecmynumenbHolx UchbIManHui ¢ acnupanmypy 13.06.01 —
Ypanbckui Inexkmpo- U Men10mexHuKa

3HepreTHHecKumn

Mucgmw cmp. 22 uz 47

15. Komnencauus 1 Hactpoiika mapamerpoe JIDII. Cnoco6bl yBenMyeHHs MPOMYyCKHOM cnocobHOCTH
JISIL.

16. Ilepenaun nocrosHHoro Toka. [IpeMmyliecTsa U HELOCTATKH.

17. UCTOYHMKH TEPBMYHON 3SHEPrHHM. 3aKOHOMEPHOCTH M JAMHAMHKAa MMPOBOTO PErHOHaNbHOIO
notpebienus paziMuHbIX BHAOB SHepruv. CTpykTypa OanaHca MOILIHOCTH M 0OanaHca 3HEpruu
37EKTPOIHEPreTHYECKHX CHCTEM M0 THIIaM I€HEPaLUH.

18. DKONOrUYECKOE BIMSAHHE PA3IMYHBIX THIIOB 3NEKTPHYECKHX CTaHUMiA. BEIOPOCEI, 3arps3HAOmMX
BELLECTB, UCMO0JIb30BaHHE BOJHBIX PECYPCOB, pa3MELIEHHE TBEP/BIX OTXOA0B.

19. DKOHOMHYECKHIi aCMEKT HepreTHYecKor Oe30MacHOCTH.

20. Ocobbie pexxuMbl  paboThl 3MeKTpUHecKUX ceTeil. HecummeTpuyHble, HECHHYCOWJANBHBIC.
['eonHayUUMpPOBaHHBIE PEKUMBI.

21. Hagexnoctes D3C, ee cocraBHble cBoiicTBa. OCHOBHBIE MoKa3aTelHd. Yiepd OT HEAOOTIYCKa
2JIEKTPOIHEPTHH U €T0 ONpEETIEHHE.

22. CrpykrypHas HagexxHocTh IDC, CTpyKTypHO-(YHKLMOHATBHBIE [T0KA3ATEIH.

23. Pexxumnas HagexHocTs DDC, OnpejeneHye YNpasisAtOMX BO3AECHCTBHH H MX ONTHUMHU3aLMA 110
KPHUTEPHIO MUHUMH3ALHY yiuepba.

24. Banancosas HaznexHocts 9C W onucaHKe aeduimTa MOLIHOCTH.

25. OCHOBHBIE SHEPreTUYECKHE XapaKTEPUCTHKH, HCTIONIb3yeMble [IPH ONTHMH3ALMK pexknma I3C.
26. OTHOCHTENBHBIH MPUPOCT NOTEPb MOLUHOCTH. ONTUMM3aLMsA peXUMa C Y4eTOM MNOMNpaBKU Ha
MOTEPIO MOIIHOCTH.

27. DKOHOMHYHOE pachpe/ieieHHe Harpy3Ku Mexay MapaiielbHo paboTarolMMHK arperaramu.
Wcnonb3oBaHue KpUTEpHs ONTUMANBHOCTH AJ1A [UNIAHUPOBAHHS PEXHMA.

28. OcoOeHHOCTH U3MEPEHHA CHIHAJIOB B YCIIOBUAX KOPOTKOTO 3aMBIKaHHS.

29. O61ias CTPYKTypa ajJropuTMa pacyeTa MEPEeXOAHBIX IPOLECCOB B 3JIEKTPOIHEPreTHHYECKHX
cHCcTEMaXx.

30. DNeKTPOMarHMTHBIA TEPeXOAHBIH npouecc B 0OMOTKE BO30YXKAEHHS CHHXPOHHOH MallMHBI H
nepexoAHsle TMpouUecchkl B AeMIdepHHX KOHTypax ((pu3nyeckas KapTHHa TMPOLECCOB W ee
MaTeMaTH4YeCKOE ONUCAHME)

31. ®u3uyeckue npouecckl B TypOMHE U MX MOJIEIMPOBAHHE.

32. OcHoBHBle omnacHele (AaKTOPbl CHWXKEHMA 4YacToThl. OMacHOCTh TMOBBIIEHHA 4YacTOTH B
sHeprocucteMe. TpeGoaHus k momaepkaHuio yacrotel B EDC PoccuM B KBa3WyCTaHOBHBLUMXCSH
pekumax.

33. @yukuuu cuctembl AOCY, cocraB BXOJALIMX B HEE aBTOMATHK, MPUMEHsAEMble YIIPABIIAKOLIME
Bo3zieiicTBuA. DYHKIMH, BUABL, NpuHUMN paboTel, BhIOOp ycraBku AYP. Jlunamuuyeckuil OTKIIMK
SHEPrOCHCTEMBI Ha BOSHUKHOBEHHE Ne(HIMTa aKTUBHOH MOLIHOCTH NpH yyeTe paboTer AYP.

34. PacnpeneneHne akTHBHOM MOLUHOCTH MEXK/1Y OT/E/IbHBIMH M€HEpaTOpaMu U 3JIEKTPOCTAHLIMAMH.
35. OpraHu3alys aBTOMaTHYECKOr0 PEryJMpOBaHus YacTOThl M akTHBHOH MomHoctH B 39C, 03C,
E3C.

36. BnusHue MexaHM3MOB COOCTBEHHBIX HYKI M TEIUIOBOM aBTOMAaTHKH Ha paboTy 3HepProbiaoKoB.
Tpebosanue k cxeMam CH 1 0coOEHHOCTH MX BEITIOJIHEHHS.

37. BapuaHTsl BbIfIeJIEHUs 3JIEKTPOCTAHLMH Ha M30JMPOBAHHYKO paboTel ¢ H30BITKOM aKTHBHOM
momHocTH. PyHKUMOHMpoBaHMe M BhiOOp mapametpoB cpabatbiBanus UYJIA. OcobeHHocTH
G yHKUMOHUPOBAHHS JI€TUTENLHON aBTOMAaTHKH Maoi MolHocTH. AfanTueHas YJIA.

38. PerynupoBaHue HanpsikeHHs U peakTHBHOH MoIHocTH B 30C.
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YDaanKMIFI MHUHHCTEPCTEO Hayku K Beicliero obpazopanus Poccuiickoi ®enepauuy.
enepanbHbIA denepanbHOE rOCyIapCTBEHHOE ABTOHOMHOE 00pa3oBaTe/lbHOE YUpexaeHHE
m Aaep BLICIIEro 06pasoBaHis «Y paabCkuii denepanbHelii YHHBEPCUTET HMEHH

yHMBepCMTET nepeoro IIpesunenta Poccun B.H. Ensunay (Yp@V)

umeny nepeoro MpeavgeHTa Vpaneckuii sHepreTuyeckuit uuctutyT (¥Ypan3HHH)

Poccwm b.H. EnbLivHa Hpozparmma ecmynumensublx ucnsimanuii 6 acnupannypy 13.06.01 —
Vpanbckmnii Iaexkmpo- u mena10mexHuKa

JHepreTHyeCcKun

uacgmy'r cmp. 23 uz 47

39. OcHOBHBIE peXXHMHBIE TAPAMETPHI, AOMYCTHMOCTE KOTOPBIX oOecreuuBaeT paboTa aBTOMATHKH.
Ha3HaueHHe W BMABI MPOTHBOABAapHiiHOW aBTOMAaTHMKH. OCHOBHBIE TpeOOBaHMSA, NMPENBABIAEMBIE K
MpOTHBOABAPUIHON aBTOMaTHKeE.

JIHCHHII.TIHHQ CcrnenmHaJ Iu3anumn: HpOMbllﬂﬂeHHaﬂ TEMJIO3HEPIreTHKA

Paznea 1. Texundyeckasi TepMOAHHAMHKA

1. UneansHeiii ra3. [TapaMeTpe! COCTOSAHNS M YPABHEHHE COCTOSIHHUS H€ANIbHBIX Ta30B.

2. l'eomeTputeckoe npeJcTaBleHle YpaBHEHHS COCTOAHMA. JluarpaMMBl COCTOAHHA.

3. PaGoTa ¥ TemioTa TEPMOAHHAMHYECKOTO Mpouecca. BbHcIeHHe KONHYECTB paboThl U TEMJIOTH B
TepMorHaMuke M300pakeHne paboThl M TEMIOTHI Ha AHArpaMMax COCTOSHHA.

4. DHTaNbNUs TEpMOJMHAMHYecKoH crucTeMbl. [lone3sHas BHewHas paboTa.

5. TennoeMKOCTh TepMOJAHHAMHYecKoro npouecca. PakTopel, BIMAIOLIME HA TEIVIOEMKOCTb.

6. BeluncneHue ra3oBoii MOCTOSIHHON M MOJIEKY/IAPHOH MAacChl CMECH HIEAJIBHBIX ra30B.

7. MaremaTuueckoe BBIpaXKEHHE [MEpBOro Hadana TEPMOAHHaMMKH. BHyTpCHHHH SHEPIH.

BriuncneHue BHYTPEHHEH dJHEPIHH H€AIBHOTO rasa.

8. Bropoe Hauano tepMoauHamuku B (opmynuposkax Knaysuyca u Tomcona. BeuHblid ABurarens
BTOPOr0 poja. KBUBaIeHTHOCTH (opMyIHpoBOK. Marematnueckoe Beipakenuwe II Havana
TEPMOJIMHAMHKH.

9. IuddepeHumanbHble ypaBHEHH BHYTPEHHEH SHEPrUH M SHTaNbNKK. 3akoH [bkoyna. CooTHoweHHe
Maiiepa. Briuncnenue n3MeHeHHs TEPMOAMHAMUYECKUX (DYHKLIMH.

10. YpaBHeHHe NOJHUTPOMHOTO Mpoliecca U ero aHanus. [TonUTponHeli MpoLecc HaealbHOro rasa 1 ero
YaCTHBIE CITyYau — M306apHBIH, H30XOPHBIH, M30TEpMUYECKHI K aauabaTHbIH npoueccsl. M3obpaxenne
MPOLIECCOB Ha AMAarpaMMax COCTOSHHS.

11. TepMoauHaMHUYecKHi aHaK3 paboTEl KOMIIpeccopa.

12. TepBblil 3aKOH TepMOAMHAMMKH 7Sl CHCTEM C NepeMeHHol Maccoil. CBobonHas sneprus ['nb6ca
(u300apHBIi MoTeHIMan). X UMHYECKHH MOTEHIHAN U €r0 CBOKCTBA.

13. TepmoanHamuka (a3oBeix mnepexonoB. Pa3pl M KoMnoHeHThl. (Pa3zoBas  auarpamma
p—t.YcnoBua ¢azoBoro paBHoBeCHs I CUCTEMBI KHUAKOCTD - Tap.

14, M306paxeHune NpoLECCOR MapooOpa3oBaHus ¥ KOHAECHCALMH Ha JUarpaMMax cOoCTOAHMA p—v, T—s,
h—s. TaGnuupl BoAbI U BOAAHOrO Napa. BeiuucieHue napameTpos BiaxkHoro napa. CTeneHb CyXocTH.
15. Ipoueccu BoasHoro napa. Pacuér npoueccos. M3o0paxenune Ha aiuarpammax p—v, T—s, h—s.

16. TepmoanHaMuKa motoka BemecTBa. [IpubnmkeHHs, UCIONB3YEMbIE TpPH TEPMOJUHAMHYECCKOM
ONUCAaHUM TEYEHHs I'a30B U NIAPOB B KaHa/aX.

17. OcHOBHbIE 3aKOHBI IS [IOTOKA: MEPBOe HAYalo TEPMOJHWHAMHKH B Mpe/cTaBicHUAX Jlarpawxka u
Diinepa, BTOpoE HayaJio TEPMOAMHAMHUKH, 3aKOH COXPAHEHHS MAcCChI.

18. YpaBuenue 6ananca MexaHu4ecKoii sHepruu B notoke. Pabora nporankusanus. Conno u aupdysop
19. CxopocTs 3ByKa. Pexxumbl TeueHus. Yucno Maxa.

20. YpaBHeHHe obpalieHus BO3ASHCTBHA W ero aHanus. Tumel cone.

21. TepMoanHaMKKa reOMETPHYECKOr0 colula. BrluHMCIeHHe CKOPOCTH UCTEYEHHS U MacCOBOIO pacxo/a
1pu a1nabaTHYECKOM TEYEHHH ra3oB W NapoB B KaHanaX. KpuTnueckoe oTHOLIEHHE [aBIIEHHUIA.

22. PacyeT MpoLECCOB MCTEYEHHS M3 CY)KHBalolleecs cola U coma Jlapans ayis uaeanbHOro rasza v
BOJITHOTO Mapa.

23. DHTANBLNUA U TeMnepaTypa anabaTHYecKoro TOPMOKEHHS MOTOKA.
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yp an bCKHﬂ MHUHHCTEPCTBO HAYKH M BEICIIero oGpaszoBanus Poceuiickoii denepauuu.
enepasibH bln denepansHOe rocy1apcTBEHHOE aBTOHOMHOE 00pa3oBaTeNibHOE yUpeRIeHHe
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Poccvn b.H. Enbumna Hpozpamma ecmynumensHbix ucnsimanuii & acnupanmypy 13.06.01 —
Vpanbckuit Dnekmpo- u meni1omexHuKa

IHepreTHiecKun

HHCEMTVT cmp. 24 uz 47

24. Jlpoccenuposanue. JnddepeHunansuplii 1 MHTErpanbHeiii apoccens — 3¢dexts. [Tapamerpl
nHBepcuu. OcoGEeHHOCTH APOCCENMPOBaHUA H/ealbHOrO rasa.

25. OcHOBHBIE 3aKOHBI TepmoauHaMuky 115 uuKaoB. Tepmuueckuii KI1/1 ukkna. CpeaHenHTerpanpHas
TeMmneparypa mpouecca. Beipaxenue ans Ttepmudeckoro KIIJI uyepes cpeaHenHTerpaibHbie
TeMIIepaTyphl U ero aHalus.

26. Llukn Kapno. Kapno. Teopemsl KapHo. Perenepauus Teriorsl.

27. Luknbl ra3oTypOHHHBIX YCTaHOBOK. CXeMa yCTaHOBKH H €€ pacuer.

28. Lukn I'TY p=const ¢ pereHepauueii Terna. Pacuér repmuueckoro KIIJI.

29. Iukn I'TY p=const ¢ y4éToM MoTeps B KOMIpeccope U B TypOuHe. OTHOCHTeNIbLHBIE BHYTPEHHHE
KIIJI komnipeccopa u Typ6unsl. Pacuer BHyTpennero KITJ{ uukina.

30. Liukn KapHo B o6nacty BnaxHoro napa. Cxema napotypbunHoi ycraHosku. HemoctaTku LHKia
KapHo.

31. pocreiimas cxema NapocHIOBO YCTaHOBKHM, paGoTalomeH no uukny PenkuHa. Pacuer u
u300paXkeHHe LMKIa Ha quarpamMmax p—v, T—s, h—s. 3asucumocte KI1J1 ot napametpos napa.

32. TennodukauuonHslii LMKI PeHkuHa c mpoTuBojaBieHHeM. Cxema yCTaHOBKM, pacuér,
n3obpakeHue B AuarpamMmax p—v, T—s, h-s.

33. Lukn PenkuHa ¢ orGopom napa Ha pereHepauuio. CxeMa YCTaHOBKH, pacuéT, M300pakeHHe B
auarpammax p—v, T—s, h—s.

34. lukn Penkuna ¢ otGopoM napa Ha Tenmnodukauuio. Cxema YCTAHOBKM, pacyéT, u3obpakeHHE B
nuarpammax p—v, T—s, h-s.

35. Llukn PeHKMHA ¢ MPOMEXYTOUHBIM neperpeBoM mapa. Cxema ycTaHOBKH, pacuéT, H3o0paxkeHHe B
auarpammax p—v, T-s, h—s.

36. DKceprusi TEpMOJMHAMHYECKHUX CUCTEM.

37. HeTpaauLIMOHHBIE METO/IBI TIOTYHEHHUA HICKTPUIECKOH IHEPTHH.

Pa3zxen 2. OcHOBBI Ten10- H MaccooOMeHa

38. CnocoOkl nepeHoca TENA0TEH B IPOCTPAHCTRE.

39. INpoueccyl TEMIOOTAAYH U Temionepeaayn. Puznueckui cMpIc K03pdHLMEHTa TEMIO0TAAYH.
40. MoJieKyJIApHBIA U KOHBEKTHBHBIH MaccooOMeH.

41. M3oTponHas ¥ aHU30TPOINHas Cpefa.

42. TemnepaTypHoe noJe.

43. TemnepatTypHbIii TpagHEHT.

44. OCHOBHOI1 3aKOH TEIIONPOBOAHOCTH.

45. ®usnueckuii cMbicn K03 PULMEHTa TENIONPOBOAHOCTH.

46. JlubdeperuransHoe ypaBHEHHe TEIUIONPOBOAHOCTH ANA TBepAoro Ttena. OW3HYECKHH CMBICH
ko3 puumenTa TeMnepaTypornpoBOIHOCTH.

47. YcioBus OJHO3HAUYHOCTH JU1s [IPOLIECCa TETIONPOBOAHOCTH.

48. TennonpoBOAHOCTE NPH CTALIHOHAPHOM PEXHUME B OTCYTCTBHE BHYTPEHHUX MCTOYHHKOB TEIUIOTHI:
TenonpoBOAHOCTH IVIOCKOH CTEHKH MPH MPAHUYHBIX YCIIOBUAX NMEPBOro poja;
TenionpoBoAHOCTH IVIOCKOH CTEHKH MPH IPAHUYHBIX YCIIOBUAX TPETHETO poja;
Kos¢dduuuenr tennonepenauu;

TennonpoBOAHOCTh LMIHHAPHYECKOH CTEHKH NMPH FPAHUYHBIX YCIIOBHAX MEPBOTo poja;
TennonpoBOAHOCTE IMIHHAPHYECKOH CTEHKHM MPH MPAHHYHBIX YCIOBHAX TPETHEro poja;
JInneiinpiit ko3dGULMEHT TenIonepeayH;

TennonpoBoAHOCTD T€/ HENPABUIEHOH HOPMBI;

KputHyeckui [1uamMeTp TEIIOBOH H30ISALIMH.
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Y MuHMCTEpPCTBO HayKH H Bhiciuero obpasoBanus Poccuiickoii ®enepaumu.
paJibCKUiA PCTBO Hay
enepanbHbIA defiepansHOe roCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeNIbHOE YupexIeHHe
q) A p BeIcIIero obpasosanus «Ypansckuit deaepanbHblil YHHBEPCHTET HMEHH

YHUBEpPCUTET nepeoro Ipesnnenta Poccuu b.H. Ensuunay (YpdV)

umeni nepeoro lpesuperta Vpaneckuii s3HepreTuueckui HHCTHTYT (Y pan3HHH)

Pocewn b.H. Enblvna Hpozpamma ecmynumenvubix ucnsimanuii ¢ acnupanmypy 13.06.01 —
Ypanuckumii Dnexmpo- u men10mexHuKa

IHEePreTUHeCcKi

uﬂcgwr\n cmp. 25 uz 47

49. Cnoco6sl MTHTeHCH(PUKALIMHU TETUIONEpeIayH.
50. Tennonepenaya yepe3 peOpHCTYIO CTEHKY (MTPHOIMAKEHHBIH pacyer).
51. TennonpoBOAHOCTE B pedpe NOCTOSHHOTO MOMNEPEYHOrO CEYEHHU.
52. Tennonepenaua yepes peOPUCTYIO CTEHKY (YTOUHEHHBIH pacyer).
53. Kosdduuuent sddextuBHocTH paboTsl pedpa.
54. TennonpoBOAHOCTE MPH CTALMOHAPHOM PEKHUME NPU HANWYMK BHYTPEHHHUX HCTOYHHKOB TEIMJIOTHI:
a. TennonpoBOAHOCTh MIOCKOH CTEHKH C BHYTPEHHHMH HCTOYHHKAMH TEIJIOTE,
b. TennonpoBoAHOCTE OAHOPOAHOIO LMIMHAPHYECKOTO CTEP:KHA ¢ BHYTPEHHHMH HCTOYHHKAMU
TEIIOTHI.
55. TennonpoBOAHOCTE NMPH HECTALIMOHAPHOM PEXHME:
a. OxnaxiaeHue (HarpeBaHHe) O€CKOHEYHOH MIaCTHHBI;
b. YacTHele cyyau HarperaHus (OXJIaxX/AeHHA) OECKOHEYHOH MIACTHHEI;
c. ®usnueckuii cMpicn 6e3pa3MepHBIX uncen buo n Pypee;
d. Onpenenenue TEMNOTH, OTAAHHOH (IOJY4YEHHOH) MNIaCTHHOM B TMPOLECCE OXJAKIACHHA
(HarpeBaHus);
XapakTepHblit pazmep, Bxoasuumii B 6e3pasmepHsie uncna buo u @ypee;
OxnaxaeHue (HarpeBaHue) Tell KOHEYHbIX pa3MepOB NPaBUIbHOM reomMeTpuyeckoii Gopmai;
Oxnaxaenue (HarpeBanue) e io6oi gopmer npu Bi—0 (Bi<0,1);
PerynapHelii TeNa0BO pexuM;
IlepBas Teopema KoHapaTtheBa;
J. Bropas Teopema Konpapatbesa.
56. OCHOBHBIE MOJIOXKEHUA KOHBEKTHBHOTO TerooOMeHa: ypaBHEHHE TEIUIOOTAAa4YH; BHIb! JIBHKEHHS
KMAKOCTH; PEXKMMBI IBHXXEHHA JKHIKOCTH, TOHATHE MOTpaHM4YHOro cnos; (u3Myeckue CBOMCTBA
AKHIKOCTH CYLIECTBEHHBIE [ Mpouecca TeMnaooTaaul (AMHaMHUYecKas ¥ KMHEMaTHYECKas BA3KOCTb,
k03 puLHeHT cxaThs, Ko3hPHULHEHT 0OBEMHOTO paclMpeHUs ).
57. Cucrema quddepeHIMaNbHBIX YpaBHEHHH KOHBEKTHRHOTO TeI1000MeHa (YpaBHEHHE TEILIOOTAAYH,
ypaBHEHHE dHEPruy, ypaBHEHHe JBHKEHHs, ypaBHEHHE HEPa3PLIBHOCTH MOTOKA).
58. DnemenTsl Teopuu nopobus. Ilpueenenue auddepeHUMaNbHEIX YpPaBHEHHH KOHBEKTHBHOIO
TennooOMeHa K Oespa3mMepHoMy Buay. bespasmepHbie umcna Hyccensta, Peiinonpaca, Ilexne,
[Ipanarns, ['pacroda, Ditnepa ux ¢usmveckuit cmeicn. Onpeaensiomuil reoOMETPHYECKHH pasMep 1
onpenensomas Temneparypa Teopembl mnoaobus. MopaenupoBaHHe MNpPOLECCOB KOHBEKTHBHOTO
ternnoobmena. [IpoBesenue sxcrepumenTa, 00padoTka 1 0600111€HHE ONMBITHBIX JaHHBIX.
59. Tennootaa4a NpH BEIHYXKAEHHOM JIBMKEHUH XKHIKOCTH:
a. MuTerpanpHOe ypaBHEHHE TEMIOBOTO NOTOKA YEPe3 MOrPaHUYHLIN CIIOH;
b. CBs3b TEMI0OTJa4YH C KacaTelbHBIMH HanpsKeHUAMH (aHanorus PeliHoneaca);
c. BnusHue HanpaBieHHs TEMIOBOrO MOTOKA HAa BEIMYMHY KO3 IHLHEHTA TEMIOOTAAYH;
60. TennooTnaya npH BEIHYXKIEHHOM IBH)XEHHH XHUIKOCTH BAOJb IJIOCKOH MOBEPXHOCTH.
a. TeruooTnaya npu NaMHUHAPHOM peXHUME JBHKEHHMM XHMIKOCTH BAOJE IUIOCKOH MOBEPXHOCTH.
AHanuz popMynb;
b. Tennoortaaya npu TypOyNEeHTHOM peKHUME ABMKEHHSA KHIKOCTH BJOJIb IUIOCKOH MOBEPXHOCTH.
Ananuz gopMmynsr;
61. Tennootaaya npu ABMKEHUH XUIKOCTH BHYTPH TpyO M KaHAJIOB: ONpPEAEIAIOLIMHA NreOMETPHYECKHI
pa3Mmep; NOHATHE y4acTKa MMAPOJAWHAMMYECKOH M TEMIOBOH cTabMIM3alMKM; aHANMTHHYECKHH METOA
pacyeTa TErIo0TAAYH NPH CTabHIH3MPOBAHHOM TEYEHHH KUIKOCTH B TpyOe.
a. TennooTnaya npu NaMMHAapHOM peXHMe JABHIKEHHA KUAKOCTH B TpyOde.
b. TennooTtaaua npu TYpOYIEHTHOM peKHME ABKEHHS KUAKOCTH B TpyOe. AHanuz GopMybl;
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62. TennooTaaya Npy BEIHYXKAEHHOM MONEPEYHOM 00TEKAHHH OIMHOYHOM TPYObI U NyuKa Tpyo.
63. Crob0oHast KOHBEKIMS B HEOTPaHWYEHHOM MPOCTPAHCTRE!
a. Tennootaaua npu cE06OIHOM JJaMHHAPHOM JIBUKEHHHU KHAKOCTH B/10J1b BEPTHKAIbHOH CTEHKH;
b. Tennootnaya npu CcBOOOAHOM TYpOYNEHTHOM pEXHME [BHKCHHA JKMAKOCTH BJOTb
BEPTUKAJILHOH CTEHKH. AHanu3 GopmyJbl;
c. Tennootaaua npu cBoGOAHOM ABHUKEHHH XKHAKOCTH OKOJIO FOPH3OHTaNLHON TPYOBI;
d. Tennootaaua npu cBOGOAHOM ABMKEHHH KUAKOCTH OKOJIO FOPH30HTAJILHOMN TUIHTHI.
64. Tennooraaya npy cBo6OAHOM ABMKEHUH KMIKOCTH B OTPAHHYCHHOM MPOCTPAHCTBE.
65. TennoobMeH npH (a30BBIX MPEBPALIEHHAX:
a. TennooTaaya Npy KOHAEHCALMH BOASHOTO Napa Ha BEPTHKAJIbHON MOBEPXHOCTH;
b. ®akTopHl, BAMAOLIME HA TEIUIOOOMEH NPH KOHJIEHCALHH;
66. TennooTaaya NpH KUMNEHMH JKMAKOCTH B 6onbmoM o0beMe; YCNOBHA, HEOOXOAMMBIE MU
BO3HMKHOBEHHS MNpoliecca KHIEHHs; BJIMAHHE TeperpeBa >KMIAKOCTH Ha BENMYUHY Kod(duumeHTta
TEMIOOTAAYH; KpU3HChl Kunenus. TennooTaaya npy KUIeHUH XKUAKOCTH, ABHKYLIEHCS BHYTPH TPYOBI.
67. Tennoo6bMen wu3nydeHreM. OCHOBHBIE TOJIOXKEHHS JIyYHCTOrO TennooOMeHa: BHABI TEMJIOBBIX
NMOTOKOB (MHTErpaibHbIA MOTOK, M3My4aTelbHas crnocobHOCTh, CrieKTpanbHas MIOTHOCTE H3TyHEHHA,
YIIoBass TUIOTHOCTH MOTOKA M3JIYd4EHHsl, APKOCTb M3/Y4EHHs); PasHOBHAHOCTH MONycdepHuecKoro
M3NYYEHHS; CBA3b 3(P(HEKTUBHOTO W pe3yNbTUPYIOLIETO H3JIy4E€HHs; 3aKOHBI TEMJIOBOIO HU3JIy4CHHA
(3akoH IlnaHka, 3akoH cMmeuleHus Buna, 3akon Credana-bBonbumana, 3aKoH Kupxroga, 3axoH
KocHHycoB JlambepTa).
68. TennoobMeH H3TyYyeHHEM MEXAY JBYMS TeJIaMH ¢ MJIOCKOMapalie/ibHBIMU MOBEPXHOCTAMH.
69. TerooOMeH M3JIy4eHHEM MEXAY ABYMA TElaMH ¢ IJIOCKOMapanje/ibHbIMH MOBEPXHOCTAMH NpH
HaJIMYHU MEXY HUMH 3KPaHOB.
70. TernooOGMeH U3Ty4eHHEM MEXKY TEJIOM H ero 060JI04KOi.
71. M3nydenue rasos v apos.
72. TennooOMeH Mexay MOrJOIIAOIIEH ra30Boi cpelod ¥ TBEPAOH MOBEPXHOCTHIO.
73. CnoxHBIH TEMI00OMEH.
74. TennoodMenHsle annapaThl. Knaccugukauys Tenn000MeHHBIX annapatos M0 NPUHLMITY ACHCTBHA.
CxeMB! IBIDKEHHS TennoHocuTeNel. TennoBoil pacyeT peKynepaTHBHOIO TEMIOOOMEHHOTO anmapara:
BH/IbI TETIOBBIX PACUETOB; OCHOBHEIE MOJIOXKEHHUS TEMIOBOrO pacyeTa (ypaBHEHHE TETLIOBOro banaxca,
ypaBHEHHUE TEMJIoNepejauu, CPeHEHHTErPaTbHEINA TeMIepaTypHbId Hanop). CpaBHeHHe NPAMOTOYHOH
¥ MPOTHBOTOYHOH CXeM JBMMKEHHs TETUIOHOCHTEIIEH.
75. MoneKynsapHblii MaccooOMeH: MaccoBas M MOJIbHAs KOHLEHTpauus; rpajueHT KOHLEHTpalMH;
3akoH ®uka; Gpusuueckuii cMpicn koadduumenta tuddysuu; 3anuck 3akoHa Ouka Yepes napLHaIbHOE
JaBJIeHHE; BEIYMCIEHHE MIIOTHOCTH MIOTOKA MacCHhI.
76. KOHBEKTUBHBIIi MaccoOOMEH B HHEPTHOH JBYXKOMIOHEHTHO# cpene. [uddy3noHHbIA
norpaHMuHbI ciol. YpasHeHue Maccootaaud. JubdepeHLHanbHOe YpaBHEHHE MaccooOMeHa.
AHaorus Mex;ay npoleccamu Tero-u Maccooomena. bespasmepurie uncna llepeyna u llimuara.

Pazgen 3. TennodHeprernyeckHe yCTAHOBKH

77. DHepreTHUecKMe  pecypchl M TOILIMBHO-3HEPTeTHUECKMH  KoMIUIeKC.  Oh@eKTHBHOCTb
DHEPreTHYECKOro NpoU3BOACTBA.

78. TennoTexHHYeCKHEe U3MEPEHHA B TerlodHepreTHKe. KOHTpOb, perucTpauus U perylupoBaHHe B
TEMJI0HEPreTHUECKHUX CHCTEMAX.

79. Tennooit 6ananc kotna. [IpyMepHEbie BeTUYKMHEI OCHOBHBIX TIOTEPD.

80. KI1/I kotna no npsimomy Oanancy.
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81. KII/] xorna no oGpaTHOMYy DanaHcy.
82. Yro TaKoe pacrosiaraeMas Teriora Torimsa?

83. TennoTta cropanus Ol u & . Kak onm onpeensoresa?

84. Yto Takoe yCIOBHOE TOMIHBO?

85. Kak pacc4HTBIBACTCS SHTAJBITHSA MPOAYKTOB CropaHHs?

86. Kak BnuseT kodhdHLMeHT W3ObITKA BO3yXa Ha MOTEPH B KOTENBHOM arperare?

87. Kax rnusteT ko3bhULMENT U30bITKa BO3LYXa Ha TEOPETHUECKYIO TEMIIEPATYPY FOPEHHUs?

88. Kak BIIMs€T Harpy3Ka KOTJa Ha [0TepH B KOTEJIBHOM arperare?

89. Kak BiMsieT yBeJIMUYEHHE MPUCOCOB BO3/yXa IO TPAKTy TOMIMBOMCHOJB3YIOLIErO YCTPOHCTBA Ha
K03()QHIMEHT MoIe3HOro AeHCTBUS arperaTa?

90. KakoBB! KOHLIEHTPAlMOHHbIE TIPefiesisl PACTpOCTPaHEHHs TUIAMEHHM Ui CMECH NPHUPOJHBIH ras-
BO3AYX?

91. OT KaKMX OCHOBHBIX KCIIJIyaTallHOHHBIX MapaMeTpOB 3aBMCAT YAE/bHbIC TENIOBBIE HANPAKECHUA
3epKaa ropeHus 1 obbema Tonku?

92. 3a cueT Yyero co3aeTcs ABHKYLIAs CHIa ECTECTBEHHONW LIMPKYNALUH?

93. Yto TaKoe KpaTHOCTb LIMPKYJISALUHN?

94. Buael naponeperpeBatesieil 1o Xxapakrepy TeMJIOBOCIPUATHS.

95. CnocoObl pery1MpoBaHHs TeMIIEpaTyphl NIEPErpeToro napa B apoBelX KOTIaX.

96. Kakue noBepXHOCTH KOT/a OTHOCAT K HU3KOTEMMEPATYPHBIM?

97. Cnoco6bl, MO3BOJIAIOLIME CHU3UTH HU3KOTEMIIEPATYPHYIO KOPPO3HIO BO3/1yXOIO/0T peBaTene.

98. IlepeuucinTe BpeaHEIE BEIOPOCH U3 KOTJIA H YKXKHTE METO/Ibl MX CHHIKEHHUA.

99. K uemy MOKeT MPUBECTH Toracanue akena B Tonke Kotia?

100. HaznaueHHe ¥ BUbI TATOLYTHEBLIX YCTPONCTB.

101. Cxempbl mojiayy BO3AYyXa U yJaleHUs MPOAYKTOB CrOpaHus B KOTEJIbHBIX YCTAHOBKaX.

102. PerynupoBaH{e MPOU3BOAMTEIBHOCTH TATOAYTHEBOTO 000PYA0BAHHS.

103. Yro Takoe caMoTsra U Kak ee nocuuTaTh?

104. JIeiMoBBIE TPYOBI: Ha3HaYEHHE, BUABI, POOIIEMBI IKCIITyaTallH.

105. 3apaun BomHoro pexuma. TpeGoBaHHs K NHMTATeNbHOH BoJe M HakuneoOpazoBaHue. CHCTEMEI
MOArOTOBKM MUTATeNbHOH BOAbl. BonHbili pesxum OGapabaHHBIX KOTI0B. CTyrneH4YaToe HCMapeHHe.
Iponyska korna. Tpe6oBanus k umcrote napa. [IpHumMHbI 3arpa3sHenus napa. YHOC Bard ¢ napowm.
Cenapalys ¥ npoMbiBka napa. Kak paccuuTaTh BeIMYHHY HENPEPHIBHOM NPOAYBKH?

106. Tepmuueckas geaspalius.

107. Vcrpoicto U paboTa Aea3palliOHHOM KOJOHKH.

108. DneMeHTHI NapoBOro BOJOTPYOHOIO KOTJA.

109. ApmaTypa KOTENBHOH YCTaHOBKH.

110. CenapauHOHHBIE YCTPOHCTBA.

111. I'apauTypa Kotia.

112. KOTNBI ¢ €CTECTBEHHOM LIUPKYJIALHEH.

113. TIpaMOTOYHEIE KOTJIBI.

114. TapoBbie KOTIBI KOMOMHUPOBaHHbIX SHEPTOYCTAHOBOK.

115. KoTnbl-yTUIH3aTOPEI Fa30TYPOUHHBIX YCTaHOBOK.

116. Kak noenusieT Ha paGoTy 31eKTpo(HIBTPa ¥ LMKIOHA YBETHYEHHE CKOPOCTH JBIMOBBIX Ta30B?
117. OcHOBHBIE CTIOCOOB! CHHKEHHs KOHLIEHTPALMK OKCHOB a30Ta B NPOLYKTaX CrOpaHus?

118. TexHonoruueckoe moTpebieHue mapa W ropsvedl BOAbl. XapaKTEpPHBIE PEXMMBI M rpapuku
TensonoTpedaeHns, HCIOIb3yeMble TEMIOHOCHTENH, WX NMapaMeTphbl.
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119. MeToapl onpe/eneHts pacyeTHON MOTPeOHOCTH B Mape M ropsAyell BoAe JUIA TEXHOJIOTHYECKHX
HYXL.

120. Topsuee BogocHabkeHHe NPOMIIPEANPUATHIA 1 GBLITOBBIX NOTpebHTENEi.

121. I'paduku notpebaeHns BOAH Ha ropsuee BOJOCHaOKeEHHE.

122. Bo3MOKHBIE METOJbl PEryJMpOBaHHs TEIUIOBOM HArpy3ku B CHCTEMaX LIEHTPAU30BaHHOTO
TEMJI0CHA0XKEHHA; UX COMOCTaBJIEHHE.

123. LleHTpanbHOE peryIMpoBaHne OAHOPOAHOMN H Pa3HOPOHOM TENIOBOH HArPY3KH, IPUCOEAMHEHHOH
K BOJSHBIM TEMUIOBBIM CETAM NPOMIMPEANPUATHH.

124. I'padyky TemMrnepaTyp BO/ABI M PacXo/a TEMIOHOCUTENA. MeTo/bl LIEHTPaILHOTO PEryIMpOBaHUA
CyMMapHbIX Harpy30K OTOIJICHHsS M FOPAYETo BOJOCHAOKEHHS.

125. ConHeuHble SHEPreTHIECKME YCTAHOBKM. XapaKTEPUCTHKK CONHEYHOro u3ny4deHus. ColHeuHble
KoJuleKTOphl. CONTHEYHBIE DNIEKTPUYECKHE CTAHLHH.

126. TeotepmanbHas dHepreTka. TemnoBoi peskuM 3eMHOH Kopbl. MecTopoxaeHHs reoTepMalbHBIX
MCTOYHUKOR. ['eoTepManbHble 31IEKTPOCTAHLIMH.

127. Betposnepretuka. Pecypcsl BeTpoBoii sHeprud. Buapl mpeoGpasosateneii BETPOBOH 3HEpruu.
BerpoanekTpuuecKHe CTaHIIMH.

Pazjaen 4. IIpoMbinuieHHasi TeNUIOHEPreTHKA

128. CpaBHMTENbHAs OLIEHKAa BOAbLI, BOJAHONO napa M [ABIMOBBIX TIa30B Kak TEMJIOHOCHTEJIEH H
OPMEHTUPOBOYHEIH JHANa30H UX CKOPOCTEH B TEMIOOOMEHHbIX armnapaTax.

129. B kakoMm TemnooOMeHHHKe TeKyllas OTIIyCKaeMas TeIlIOBas MOIIHOCTE MOXET OBITE BEILIE
NOABOAMMOI?

130. JInd Kakux TEIJIOHOCHTENEH BBIIE 3aTpaThl MOIIHOCTH Ha TMNEPEMELICHHE B KaHamax -
ra3o00pa3HbIX WM KanenbHbIX XKHMAKOCTEH?

131. B KakoM M3 TEMmI00OMEHHMKOB- KOKYXOTPYOHOM MIIM TMOAOrpeBarelie — akKyMyJIsSTOpE — BbILIE
K03(hHUIMEHT TEMIONEPENayH NPH HCTIOIB30BAHHH OJIHUX U TEX XK TEIUIOHOCUTENEH ¢ OJIHHAKOBBIMH
HayaJbHBIMHM TeMIepaTypaMu?

132. OcHOBHbIE CXEMbI B3aUMHOTO IBHXKEHHA TEMIOHOCUTEIEH B annapare.

133. Yem orpaHHuHBaeTCs CKOPOCTh T€YEHHs TEITIOHOCHTENEH B annaparte?

134. C KaKoii 1eJBbI0 NPUMEHSIOTCA Pa3NU4HBIe METOAbI HHTEHCHDUKALMHU TemioobMeHa?

135. TloueMy HeoGXOAMMO yaleHHe pacTBOPEHHBIX B N1ape U BOJ¢ HEKOHIEHCHPYIOLIMXCA ra3oB?
136. BenencTBue BIMAHMS KakMX (paKTOpPOB BO3ZHHMKAIOT TepPMHYECKHE HampskeHus B TpyOkax M
Koprnyce annapara’?

137. Kakue KOHCTPYKTHBHBIE PELUEHHA MO3BOJIAIOT CKOMIEHCHPOBATE TEPMHYECKHUC HANPDKEHHUS B
anmnaparax?

138. C KaKoii 11e/1bI0 IPOU3BOIMTCA PAacyueT KOpIyca TeNI000MEHHOr0 annapara Ha yCTOH4HBOCTS?
139. Kakue MaTepHabl NPUMEHSIOTCS IS TeNJI00OMEHHBIX MIOBEPXHOCTEH annapaTos?

140. TlepeuncnuTe OCHOBHEIE TPeGOBaHHS K KOHCTPYKUMH TEMIOOOMEHHOTO anmnapara.

141. JIns kakux Lienel NpoBo/IAT MHApPaBIHYecKie UCNIbITAaHHUs annaparos?

142. Kakue TMOKa3aTeNd XapakTEPM3YIOT TeroBylo d(GEdEeKTUBHOCTE M TEPMOIAHHAMHYECKOE
COBEPIIEHCTBO TeM10oOMeHHoro annapara?

143. C Kakoii CTOpOHbl TeNMNOOOMEHHON MOBEPXHOCTH LiENecoobpasHo  HWHTEHCH(PULKMpPOBATH
Tennooomen?

144. 3a cuer uero IUIACTUHYATBIE TEMIOOOMEHHHKH WMeroT O0ojlee BBICOKYHO HHTEHCHBHOCTD
TennooGMeHa 10 CPABHEHHIO ¢ OOLIYHLIMHM KOXKYXOTPYOHBIMHU annapatamu’?

145. Onpegenenue U KnaccHpHKaLys TPaHCHOPMATOPOB TEIIOTHI.
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146. OcHOBHBIE IOTPEOHUTENH HCKYCCTBEHHOIO X0J10/1a.

147. DHepreTUyeckas LIEHHOCTH TEMJOTH U X0JI0/1a.

148. Cxema u npoliecc paGoTHl HAEaIbHOrO NAPOKOMITIPECCHOHHOTO TpaHc(hopMaTopa TEMJIOTH.

149. CxemMa peanbHOro  MapoOKOMIIPECCHOHHOrO  TpaHcdopmaropa TEMmJOTHl W MPOLECCHI,
OnpeefoLMe ero UK.

150. [ocTpoeHue peansHOro LMKIA OAHOCTYNEHYATOrO MapoKOMIIPECCMOHHOTO TpaHcdopMaTopa
TEIUIOTHI B TETUIOBLIX AHarpammax TS-, iS-, 1gPi -.

151. ConoctaBneHHe CXe€M H TPOLIECCOB LIMKIA HMIACAJBHOTO W PEeaJbHOTO MapoOKOMIPEecCHOHHBIX
TpaHc(hOpPMaTOPOB TEMIOTHI.

152. ConoctaBnieHHe yaeNbHBIX 3aTpaT paboTsl A HIEANbHOIO U PeajbHOro NMapoKOMIIPECCHOHHBIX
TpaHcOpMaTOpPOB TEIIOTHI NIPH PAaBEHCTBE TEMNEPATYp AJIA BEPXHEr0 H U1 HHKHEr0 MCTOYHUKOB.
153. Pacuér peanbHoit NapOKOMIIPECCUOHHOM OTHOCTYNEHYATOM X0JI0/1U/IbHOH MALIWHEI.

154. Pacuét peasbHOro NMapoKOMIPECCHOHHOTO OAHOCTYIEHYATOr0 TEMIOBOro Hacoca.

155. YpaBHenue TtennoBoro Oananca M KO3(pGHUMEHTH Mpeodpa3oBaHHMs MNapOKOMMPECCHOHHOIO
TpaHchopMaTopa TEMIOTHI.

156. AHanuz 3¢ (PEeKTHBHOCTH HCIMONB30BAHHUS OJHOCTYNEHYATHIX W JBYXCTYNEHYATBIX TEMIOBBIX
HAacoCOB B CUCTEMaX TeIIOCHA0KEeHHUS.

157. [lpuurHel, 00yCIaBIHBaIOIIME HEOOXOAMMOCTE peryIMpoBaHus TpaHC(HOPMATOPOB TEILIOTHI.

158. Crioco0bl pery1MpoBaHus MOLUHOCTH TPaHC(HOPMATOPOB TEMIOTHI.

159. UeanbHbiii ra3oBbii UMK TpaHC(OPMATOPA TEIJIOTH ¢ TEMI00OMEHOM 10 H300apaMm.

160. PeanbHblid ra3oBblii HUKI TpaHcgopMaTopa TEMJIOTHL.

161. PereHepauus TerioTsl B UAE€aJIbHOM ra30BOM LIMKIIE.

162. ConocTasjieHHe HAEATBHOTO W PEAIbHOIO ra30BLIX LIMKIOB TPaHC(HOpPMATOPOB TEIIOTHI.

163. ConmocTaBjeHHE DHEPreTHYECKHX 3aTpaT B MIEAJBHOM M peajbHOM Ta30BBIX LMKJIaX INpU
PaBEHCTBE TEMNEPATYP HUAKHHUX W BEPXHHX HCTOYHMKOB.

164. PereHepaiys TETJIOTH B peajlbHOM Ira30BOM LIMKJIE XOMOAHIBHON MalIHHBL.

165. [N'a3oBas XONOAWIBHASA MALMHA C PA30OMKHYTBIM LIMKJIOM MOJ HAaJIyBOM.

166. Pa3oMKHYTBIH LMK ra30BOH XOJI0AMILHONH MallIMHBI MO/] pa3pekeHHeM.

167. UneansHelii abcopOLUMOHHEIH TpaHCHOPMATOP TEMJIOTHI.

168. PeanbHblii 0HOCTYNIEHUYATHIH a6COPOLMOHHBII TpaHC(HOPMATOP TEMJIOTH! U MPOLIECC €ro paboThl B
i-IHarpamme.

169. ConocTaBlieHHe  HAEalbHOTO W PeajbHOr0  OAHOCTyMeH4YaToro  abcopOLMOHHOrO
TpaHc(OpMaTOpPOB TEMIOTHI.

170. PeanbHelil oiHOCTYNeHYaThIH aGcopOLMOHHBI TpaHchOpMaTOp TEMOTHI € JABYXCTYNECHYATHIM
reHepaToOpoOM.

171. PeanbHblii oHOCTYNEHYaTHIH abCOpOLHMOHHBII TpaHCOpPMATOp TEIJIOTH! U NIPOLECC €ro paboThl B
i-Iuarpamme.

172. Cxema paboTsl GPOMHUCTO-TUTHEBOH aOCOPOLIMOHHOH YCTAHOBKH.

173. PaboTa peanbHoi abcopOLMOHHON YCTAHOBKH NMEPHOAUYECKOr0 ACHCTBHUA.

174. Yro Takoe nomMnax M Kak ero uzbexars?

175. JIns 9ero cnyar NpoMesKyTOUHbIE M KOHIEBBIE XOJIOUIBHUKY B KOMApeccope?

176. T1poMblLuieHHBIE SHEPrOHOCUTENH, UX CBOMCTBA U NPUMEHEHHE B NPOLIECCaX TEMNIOMaccooOMeHa.
177. YrneBoaopoaHble ra3bl: OCHOBHBIE MTOHATHSA, 3aKOHBI M COOTHOILIEHHS.

178. HopMbl pacxoja ¥ pexxuMbl OTpebIeHHs YIIEBOAOPOAHEIX Ta30B.

179. CTpykTypa ra30TpaHCIIOPTHOH CUCTEMBL.

180. HasHauenwue u knaccudukauus razoperynstopHsix nyHktoe (I'PIT) u ycranosok (I'PVY).

© Yp®Y



181.
182.
183.
184.
185.
186.
187.
188.
189.
190.
191.
192.
193.
194.
1935,
196.

ypaﬂ bCKMﬁI MHUHHCTEPCTBO HayKH U Beiciuero o6pasosanus Poccuiickoi Penepanmn.
enepanbHbIA denepanbHOe rocy1apcTBEHHOE aBTOHOMHOE 00pa3oBaTeNbHOE YUPEKICHHE
m Aep BEICIIETO oBpasoBanus «Ypanbckuii denepanbHelii yHHBEPCHTET UMEHH

YHUBEPCUTET nepeoro Ipesunenta Poccun B.H. Ensuuna» (YpdV)

umenu nepsoro pesugenTa Vpanbckuii 3HepreTHyeckii HHCTHTYT (Ypan3HWH)

Poccwn B.H. EnbumHa Ipozpamma ecmynumenbusix uchsimanuil 6 acnupanmypy 13.06.01 —
Ypanuckuit Dnexkmpo- u meni1omexHuKa

IHEpreTHUYeCKui cmp. 30 uz 47
MHCTUTYT

O6opynosanue I'PY u I'PII.

Onpeaenenue pacyeTHOro pacxoja raza. TONIHMBHEIA peXHUM.

['apaBiMYecKuil pacyeT MPOMBILIIEHHBIX CHCTEM Ia30CHA0KEHHU.

CxeMpI razocHa0xeHHUs MPeANPUATHI OT TOPOACKHX ra30MpoBOJIOB.

I'azocHabxenue nexor. TpeboBaHus K arperataM, HCIIONIB3YIOIIMM ra30BO€ TOILIHBO.
I"azoBoe 000OpyIOBaHHE KOTJIOB.

I"azoBoe 0GopyioBaHHE CYIIMIBHBIX YCTAHOBOK.

[IpumeHeHHe ra3oBbIX ropesiok MHGPaKpacHOTO W3Ty4YEeHMA A1 OTOIJICHHS.
OcobennoctH razocHabxenus [TV, IIT'Y u I'TIA.

OCHOBHBIE CXEMBI CXKHXKEHHMS MPUPOAHOTrO rasa.

VYcranoBku perazuduxauuu CIII.

Cnoco6wl perazudukauuu CYT. Veranoeku perasupuxamuu CYT.

IToaroroeka CYT Kk cxUraHHio B KOTIax.

[TpaBuna Ge30nacHOCTH B ra30BOM XO3sMHCTBeE.

IMTomnax 1 crnocoOrl 6GOpEOBI ¢ HUM.

Pabota nomacTHEIX HarHeraTeneil Ha cerb. [lapaienbHoe M MOC/IENOBATENBHOE COEIMHEHHE

HarHerareseH.

197.
198.
199.
200.
201.
202

OceBhle M paguajibHBIe CHIIBI B LIEHTPOOEXKHBIX HarHetatesx. Crioco0pl KOMIIEHCALHMH.

[ToaBoaEl ¥ OTBOABI LEHTPOOEKHBIX HarHETaTEEH.

YeTpoiicTBO M NPUHLMN pabOThl POTOPHBIX HarHETATE/IEH.

VerpoiiceTBo M npuHUMN paboTh! CTPYHHBIX HarHETaTeNeH.

Komnpeccopusiii npoutece. Crioco6bl NOBBILEHUS DHEPreTHYECKON 3(PPEKTHBHOCTH CIKATHA rasa.
MHorocTyneHyatoe ckarue. BpiOop ONTHMalbHOH CTEMeHM TMOBBILEHHMSA [ABIEHHA B

MHOT'OCTYII€EHYaTOM KOMIIpECCOpE.

203.
204.
205.
206.
207.
208.
209.
210.
211,
212
213.
214.
213.
216.
217,
218.
219.
220,
221;
2232,
223,
224,

OxnaxaeHHe KOMIPECCOPHBIX MallKH.

KI1]J] kommnpeccopa.

[MpuHUMNUaTBEHAs cXeMa, IPHHLUN paboThl U 001aCTh MPHUMEHEHHS MTOPIIHEBBIX KOMIIPECCOPOB.
WHaukaTopHas [uarpaMma MopIIHEBOr0 KOMIpeccopa.

Pabouyue napaMeTpsl NOPIIHEBBIX KOMIIPECCOPOB.

OCHOBHbIE KOHCTPYKTHBHEIE CXEMBbI MOPLUHEBLIX KOMIIPECCOPOB.
PerynupoBanue npou3BOAUTENLHOCTH MIOPLIHEBLIX KOMIIPECCOPOB.

CxeMa MopIIHEBOH KOMIIPECCOPHO YCTAaHOBKH.

LlentpoGesxHbie komnpeccopsl. Cxembl, paboyue napaMeTpbl ¥ 0061aCTh NPHUMEHEHHS.
Cxema LIeHTPOOEHKHOMH KOMIPECCOPHOH YCTaHOBKH.

BunroBsie koMmpeccopsl. CxeMbl, paboure napamMeTpel ¥ 061acTh NPUMEHEHHS.
Cxema BUHTOBOH KOMIPECCOPHOM YCTAaHOBKH.

Ocegble komnpeccopbl. CxeMsl, paboune napaMeTpsl H 00J1aCTh IPUMEHEHHS.
Kapurauus B Hacocax. BnusHHe KaBUTalMK Ha XapaKTEPUCTHKH HACOCOB.
Pacuer 1onycTHMOM BBICOTHI BcacbIBAHUSA HAcoca.

Knaccudukauus 1 nppuMeHeHHEe HACOCOB B YHEPreTHKE.

Konctpykuuu 1 paboyue napaMeTpbl HaCOCOB 0DIIEro Ha3HAYEHMA.
KoHcTpykuyu 1 pabodre nmapaMeTpbl MUTATENbHLIX HACOCOB.

KoHeTpykuyu u paboune napaMeTphl KOHIEHCATHBIX HACOCOB.

KoHcTpykiyu u paboure napameTphl CETEBEIX HACOCOB.

KoHcTpykuyu 1 paboure napaMeTpbl HUPKYJIALHOHHBIX HACOCOB.

Crnioco0bl perynupoBaHusi T0MAacTHBIX HACOCOB.

© Yp®V



225,
226.
227,
228.
220,
230.
231,
232,
233.
234.

ypan bCKUN MHHHCTEPCTRO HayKH M Bhiciuero ofpasoranus Poccuiickol @enepalni.
enepasibHbIA (denepanbHOE FOCYIapPCTBEHHOE aBTOHOMHOE 00pa30BaTe/lbHOE yUpexKaAeHHE
q) a p BLICIIErO 006pazoBaHus «Ypanbckuil GenepansHelil yHHBEPCHTET HMEHH

YHUBEPCUTET nepsoro IIpesunenta Poccun B.H. Ensunnay (YpdVY)

umenm nepeoro Mpesugenta Vpankckuii sHepreTudeckuii MHCTUTYT (Y pandHHH)

Poccim b.H.EnbuuHa Ipozpamma echynumenbHeIX uchsimanuii ¢ acnupanmypy 13.06.01 —
Vpanbckuii Dnexmpo- u men10mexHuka

SHepreTUueckuii

HHCIT)MTYT cmp. 31 uz 47

Bribop Hacoca.

CxeMa HacOCHOH YCTaHOBKH.

Knaccudukanus 1 npuMeHeHHE BEHTUIATOPOB B SHEPTETHKE.

OCHOBHBIE KOHCTPYKTHBHEIE 3JIEMEHTEI M paboune MapaMeTphl LEHTPOOEKHBIX BEHTHIATOPOB.
CamoTsra BeHTHJISALIMOHHOM CHCTEMEBI M €€ BJIMAHHE Ha NapaMeTphl TATOAYTHERBIX MAILHH.
BrusHue MexaHHYECKHX NpuMeceii Ha paboTy BEHTHIATOpA.

OCHOBHBIE KOHCTPYKTHBHEIE 3JIEMEHTHI M paboune napamMeTphbl LEHTPOOEKHBIX BEHTHUIIATOPOR.
A3poJMHAMHYECKHE CXEMbl BEHTHIATOPOB. Be3pa3MepHble napaMeTphbl M XapaKTEPHUCTHKH.
CriocoOrBl pery/iMpoBaHusi TATOAYTHEBBIX MALIIMH.

Bri60p TAroAyTHEBBIX YCTPOHCTB.

235. IpuHUMN JeHCTBUS U OCHOBHBIE 2JIEMEHThI CTYNEHH TYpPOMHBIL.

236. Connoras u paboyas peLieTka cryneHu TypouHsl. KnHemaTHka 1oToka B CTYMEHH.

237. TepMoaHaMHUYeCKHUH npotecc CTYNECHH TYpOHHBI. [peobpazoBanue SHEpPrHH
B CTYIICHH.

238. AKTHBHas M peakTHBHas cTyneHu TypOHHBI. CTeneHb peakKTHBHOCTH CTYINECHH.

239. CTyneHH AaBlIEeHHs M CTYTIEHH CKOPOCTH NapOBOH TypOHMHBI.

240. Perynupytowmias  CTyneHb mapoBoil TypOuuel. Ilapumanbheli  noasox mnapa.  CreneHb
napLUUalbHOCTH.
241. IperMylecTBa MHOTOCTYIIEHYATHIX TYPOHH.

242.
243.
244.
245.
246.
247.
248.
249.

Knaccugukanus 1 MapKHpOBKa MHOTOCTYNEHYATEIX TYPOHH.

IMoagon napa k TypOuHe. CXxeMbl napopacnpeeneHusl.

IpoTo4Has yacTh MHOTOCTYIIEHYaTOM TYpOUHBI. Jlenenue TypOHUHEI Ha YacTH.

Bosepar Tenots. KoadduumeHt Bo3Bpara TeI0Thl MHOTOCTYNEHYATOM TYpOUHBI.

PexxuMbl paGoTh MapoBoii TypOHHBL. PabGoTa TYypOMHBI NIPH MEPEMEHHOM peXHUME.
PerynupoBaHue napoBblx TYpOUH.

CraTuueckas XapaKTEpUCTHKA PeryJMpoBaHus.

Perynupyemble M Heperyivpyemble oTOOpbl [apa B MHOTOCTYNEH4aTo# mNapoBoil TypOuHe.

CraHapTHbIEe NapaMeTphl napa.

250.
251.
252,
233,
254.
255,
256.
237,
258.
259,
260.
261.
262.
263.
264.
265.
266.
267.

Ternodukauus. TennopukaunoHHbIE TYPOHHEL

ITokazaTenu 3KOHOMUYHOCTH MAPOTYPOHHHBIX YCTAHOBOK.

CnocoGsl MoBeIIEeHHs 3P PEeKTHBHOCTH LMKIIa IapOTypOHHHON YCTaHOBKH.
I'oproune BOP.

["a3006pazHele roproure BOP.

OrneBoe 00e3BpeKMBaHHE TOPFOYHX LITAMOB METAJTYPrUYECKUX POM3BO/ICTB.
BoaoTpyOHBIe KOTIBI-YTHIH3aTOPHI

I'az0TpyOHBIE KOT/BI-yTUIN3ATOPBI.

TennoBo# pacueT KOTIOB-YTHIIM3aTOPOB

KV 3a 00HroBEIMH NEYaMH CEPHOTO KONYeJaHa

VcTaHOBKM CYXOro TyLIE€HHs KOKca.

Tennogoii 6ananc YCTK

Onpenenenue o6beMa KaMepbl CyXOro TYIIEHHS KOKCa.
KOT/BI-yTHIN3ATOPEI OXJIaAUTENIN KOHBEPTOPHBIX ra3oB.
JHEProTeXHoJMOrH4Yeckre KOMOMHUPOBAaHHE B [IPOKATHOM NPOH3BOJICTBE.
CopaopereHepallHOHHBIH YHEPrOTEXHOJIOTHYECKHH arperar.
IHEProTeXHONOrH4eCKOe KOMOUHHPOBAHHE MPH MOJTYYEHHH BOAOPOAa
DHEProTEXHOJNIOrHYECKOe KOMOMHHPOBAaHHE B JIOMEHHOM TNPOU3BO/ICTBE.
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yp TbCKUA MHHHCTEPCTBO HaYKH H Bhicwiero oopasopanus Poccuiickoii denepaum.
enepasibHbii denepansHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTe/IbHOE YHPEeKIEHHE
[p A p BhIcIIEro o6pa3oBaHua «Ypankckuil denepanbHbii YHHBEPCUTET HMEHH

YH“BEPCMTET nepeoro [Ipesunenta Poccun B.H. Enpumna» (Yp@Y)

umenm nepsoro Mpesngerta Vpansckuii 3Hepretuyecknii MHCTHTYT (¥ panOHHH)

Poccwa b.H. EnbLHa Hpozpamma ecmynumensHsix ucnsimanui ¢ achupaumypy 13.06.01 —
VYpanbckui Snekmpo- 4 Men1omMexXHuKa

IHEepreTU4ecKun

HH(g“ . cmp. 32 uz 47

268. OcHoeusle Tunel [1T'Y

269. Tepmuueckas 3¢ dexrurHocts I1IY.

270. KonudecTBeHHBIE NOKa3aTeNu TepMoauHaMuyeckux uukios [IY.

271. TII'Y co BOpLICKOM Mapa

272. COOTHOWERHA MEX/y NapaMeTpaMH ra3oBoro u naposoro uukna B IMTY.
273. IlapoBbie aKKyMYIATOPbl HU3KOIO JIaBJICHHS.

274. TlapoBbie aKKYMYJISATOPBI BEICOKOTO JIaBJICHHS.

275. VTunusaius TenI0TEH 3arpsA3HEHHBIX )KUKOCTEMN B annaparax MrHOBEHHOI'O BCKUMAHHA.
276. OxnaxaeHue arpecCUBHBIX JKUIKOCTEH.

277. BnaxHelil BO3AYX M BIaXHbIE MPOAYKTE CrOpaHHs NPUPOAHOTO rasa.
278. OnpeaeneHue TeMnepaTypbl MOKpOro TepMoMeTpa.

279. OmpeneneHre TEMIEPATYPEI TOUKH POCHL.

280. KoHTakTHBIE TETIOOOMEHHHKH € KEPaMHUUECKON HAcaIKo#

281. PacyeT KOHTaKTHOI'O TEMI00OMEHHHKA C KEpaMHY€ECKOH HacalKoH

282. I'azorypOuHHAs paclUMpHTENBHAA CTAHLIMA

283. DHeprocOepexxeHHE B KOTENBHBIX.

284. DHeprocOepeskeHHE B KOTEJIBHBIX H TEIUIOBLIX CETAX

285. Cucrembl MHppaKpacHOTro 0Oorpesa NoMeIEHHH

Jucuunanna cnequaausanun: Teniosble 31eKTpHYecKHe CTAHIIHH, HX JHEPreTHIECKHE CHCTEMbI
H arperartbl

MecTto 3HepreTHkH PP B MHPOBO# SHEPreTHKE.

DHepreTHYECKUe PeCyYpehl U TOIUTMBHO-OHEPTETHYECKUH BalaHC CTPaHbI.

EaMHas SHEpreTMYEcKas CUCTEMa M €€ HapOHOXO03AMCTBEHHOE 3HAUCHHE.

Tennodukaiys 1 ee SHEPreTHIECKOE, IKOHOMHUYECKOE, IKOJIOTHYECKOE U COLMATIEHOE 3HAUCHHE.
CTpyKTypa SHepreTH4ecKix MolHocTed Poccun.

Knaccudukauus u TexHonorudeckue cxemel TIC pasHbIX THNOB.

Onpeeesue pacxo0B TEMIOTHI, N1apa ¥ TOIUIMBA NPH pa3iebHOM U KOMOMHHPOBAHHOM METOAaX
IHEProcHabKEeHHA.

8. DJIEeKTPMUYECKHE M TEMIOBBIE HArPY3KH H UX MOKPbITHE. MeTOJbl MOKPBITHA UKOB 3NIEKTPHYECKHUX H
TENJIOBBIX Harpy3o0K.

9. IMpumensieMbie Tennoeble cxeMbl TOC 1 MX XapaKTEPUCTHKH.

10. MeToap! OLEHKH HEOGPATUMEIX TI0TEPH B SJIEMEHTaX Temnooi cxembl TOC.

11. PereHepaTHBHBIH MOJOTPER MUTATENLHON BOIBI H €r0 BIMIHUE HA TEMJIOBYIO SKOHOMHYHOCTS.

12. 3aBHCMMOCTH TenoBoi 3koHOMHYHOCTH TOC OT HauajibHBIX NapaMeTpoB IMapa, napameTpoB
TpOMIIEperpesa, TeMIepaTypsl NUTATENBHOH BOABI, TEMIEPATyphl CETEBOH BOABI, TEMIICPATYPHI
KOHJIEHCALlIWK 0TpaboTaHHOTO Mapa.

13. TlpuMeHsEMBIE TEILUIOBBIE CXEMbI Fa30TyPOMHHBIX M NapOra3oBbIX yCTAHOBOK U HX SHEPreTHYCCKUE
XapaKTePHUCTHKH.

14. Cospemennbie cxemsl [1I'Y.

15. OCHOBHbIE CHCTEMBI TeuiocHabKeHHs M MX XapakrepucTHKH. OcHOBHOE 000pYAOBAaHHE CHCTEM
terocHabkenus. [IpuMeHseMble TETUIOHOCHTENH W MX SHEPreTHuecKas XapaKTepHCTHKA.

16. MeToapl perynMpoBaHus OTMyckKa TemnoThl. Beibop mnapaMeTpoB TEMIOHOCHTEN. Bnusnue
ko3 duumMenTa TenaoHKaUMM Ha pacyeTHbIE [APAMETPhl TEMIOHOCHTEIA. CxeMBl U PEXHMBI
coBMecTHO# paboThl TOLl ¥ MUKOBLIX KOTENbHBIX.

© Yp®Y
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ypan bCKMﬁ MHUHHCTEPCTRBO HAYKH H BEICLIEro obpasopanua Poccuiickoit deneparin.

- denepanbpHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa3oBaTe/lbHOE YUpeKISHHE
(henepasbHbIN e i ; ” Ly
BEICIIEro oOpazoranus «Ypanbckuil penepanbHeli YHHBEPCHTET HMEHH

YHMBepCMTET nepeoro [Npesnnenta Pocenn B.H. Ensumnay (Yp®dV)

umenu nepeoro MpesugeHTa Ypansckuii snepretudeckuit uHetutyT (YpandHHMH)

Poccum b.H. Enbumna Hpozpamma ecmynumensislx uchsimanui 6 achupanmypy 13.06.01 -
Vpanbckuin Dnexkmpo- u MmeniomexnHuKa

3HepreTMMecKuin

WHCTUTYT cmp. 33 uz 47

17. Boausiii 6ananc KOC u TDI. McTOYHHKHM U CHCTEMBI BOJOCHAOMXEHHS M MX XapaKTepPUCTHKH.
O6paboTKa LMPKYJIALUMOHHO BOJBI M METO/IBI HOPBOBI € 3arpA3HEHHEM KOH/IEHCATOPOB.

18. O6mas  knaccupukauds M XapaKTEPUCTHKA  COBPEMEHHBIX ~ JHEPrETHYECKUX  H
TEMIOr€HEPUPYIOIMX KOTI0arperaTos.

19. Cxemsl ¥ 060pyaOBaHHeE [UIS TeHepaLliM Napa v TEMIOTH Ha aTOMHBIX 3/1IEKTPOCTAHLIUAX.

20. OCHOBHBIE METOIbl CXMIaHus OPraHHYECKOro TOTUIMBa pasHbIX BUAO0B. Tennosok GanaHe u KI1d
KOTEJILHOTO arperara.

21. BoaHbIi pesxuM ¥ OCHOBHbIE TpeOOBaHMs K BOJOMOArOTOBKE.

22. BBICOKOHAMNOpHBIE MApOIreHEPaTOPEI.

23. TIpuHUMNUANBHBIE TEMJIOBEIE CXeMbl MApoTypOHHHBIX ycTaHoBok KIC u TOLL. Knaccudukaumsa u
ocHoBHble THMB Typoud TIC u ADC. OcHoBHble noTepy W KOI(GGULHEHTH MONE3HOro AEHCTBHS
TYpOMHHOM CTYNEeHHU ¥ TypOMHHON YCTAHOBKH B LIEIOM.

24. TennooGMeHHOe O0OOpY/IOBaHME CHCTEMbl PEreHepaTHBHOrO TIONIOTPEBA MUTATENLHON BOJBI.
TepMHUecKHe 1eadpaTophl, UCIIAPUTEIIH, BCIIOMOTaTeIbHEIE TEMIOOOMEHHUKH, HX Ha3HAaUeHHE U CXEMBI
BKJTIOYEHHUA.

25. MeToapl AOCTABKM OpPraHMYEecKoro TOMUIMBA pasnuuHbIX BHAOB. Krnaccudukaums, coctaB u
TeXHHYECKas XapaKTEPUCTHKA TOIIMBA M €ro BIWAHME Ha cxeMy W 06OpyAOBaHHME TOILUIMBHOIO
XO034HCTBA 3JIEKTPOCTAHLHH.

26. OcHOBBI TeOpuH ropenusi. CBeIeHHs 0 KMHETHKE XHMHUYECKHUX peaKLiMi.

27. MexaHu3MBbl FTOPEeHHA Ta30BOrO, JKMAKOro M TBepaoro Tomnus. Kunernyeckas U auddysHonHas
obnacti ropenus. BocnnameHeHMe W paclpoCTpaHEHHe IUIaMeHW B roptouux cmecsx. I'openne
yriepojaa. ['opeHue )XHAKOro ¥ TBEPAOro NPHPOAHBIX TOILIHB.

28. ASpoJMHAMHYECKHE OCHOBBI ~ TOPEHHA  TOMMBA.  3aKOHOMEPHOCTH  PacnpoCTpaHEHHs
TypOyNeHTHBIX CTpY# rasa.

29. TyTM MHTeHCH(MKAUMK MPOLECCOB CXHraHus Tormuuea. [lopbiieHne naBneHHs B TOMOYHOH
kamepe. [IpumeneHue o0oraieHHOro ayThbs.

30. TlepcnekTHBbI YNpaBAEHHA TOTIOYHBIMM MPOLECCAMHM B HANpaBlIEHWH YMEHbLICHHs BBIOPOCOB,
BpeHbIX 1151 GHochephl.

31. Tasudukaums TBepABIX TOMUIMB U €€ MCToNb30BaHua Ha TOC.

32. OcHoBHble Bo3zeiicTBMa TDC Ha OKPYXAWOILYI0 Cpely; BAMAHHE Pa3IMYHBIX TEXHONOTHH
cxkuranus Tonnusa. Cesass Tma u cxeM TOC ¢ npobiemamy BO3JCHCTBMS Ha MOuYBY, atMocdepy,
ruapocdepy ¥ KIumar.

33. TexHOJIOrHYECKHE CrocoObl cHHXKeHUA Bo3zeicTeus TOC Ha okpyxaroulyto cpeay. TexHomoruu
o4yHcTKH cToKOB U cOpocor TOC. [lpobnema yTuauzaunu TBEpAbIX OTXOA0B.

34. IlepcnektuBHble cxemMsl TOC W OrpaHMYEHMs MX WCIOJB30BaHWA. MeToasl  CHHKEHHA
KOHLIEHTPAaLMH OKCHIOB cephl M a3oTa B yxomawmx rasax TOC. Ananus wuenecooOpasHOCTH
NMPHUMEHEHHA TeX MM MHBIX TEXHOJOIMI OYMCTKH AbIMOBEIX rasoe Ha TOC pasubix Tumos. Ilytu
YTHIH3aUMK TBepabIX oTxoaos TAC.

35. DKkoHOMMYecKHe NpobaemMbl IpUMEHEHHs NpUpPOAooXpaHHbIX TexHonorui Ha TOC. [epenexTnBel
copmecTHol pabotel TOC M ycTaHOBOK TMONYYEHHMs OJHEPrHM 3a CYET HETPAJAHUHOHHBIX H
BO30OHOBIAEMBIX HCTOYHHKOB.

36. CTpyKTypa KMOALIEro CJOs, ero ajspoJuHamuueckue ocobenHocru. Ilpouecc BIHOCA
MEJIKO3EPHHUCTOr0 MaTeprana U3 ciios. YCIoBHs paBHOMEPHOTO NCEBI00KHKEHHUA.

37. Tenno— ¥ MaccooOMeH MEXy ra3oM U YacTHLaMH.

38. BbICOKOTEMNEPATYPHOE M HHU3KOTEMIIEPATYPHOE CHKMIaHHE TOMJIMB. BO3MOXKHOCTH CHKHIaHHsA
TOIUIMB B KHUISAILEM CIOE C LIEJBIO YMEHBIIEHHs YPOBHA BHIXOJa OKCHIOB a30Ta. B03MOXHOCTB

© Yp®Y



yP an bCKMﬁ MHHHCTEPCTRO HayKH H BhICLIero oGpasoeanus Poccniickoli QenepalH.
ene aJ'IbeIFI deepanbHOe roCy1apCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe yUpexKIeHHE
m A p BRICUIEro 0Gpasorannsa «Ypanbckuii denepanbHelii YHHBEPCHTET HMEHH

yHuBepcuTert nepeoro INpesunenta Poccnn B.H. Ensumnay (YpdYV)

umenu nepsoro lNpesugeqta Ypanbckuii sHepreTuyeckuii HHCTHTYT (Y pan3HUH)

Poccvm b.H.Enbuvna Ipozpamma 6cmynumensHeixX ucCHsImanui ¢ acnupanmypy 13.06.01 —
VpanCKui DneKkmpo- u men10meXHUKa

IHEPreTHHeCKWii

nuc‘r]mw cmp. 34 uz 47

CBA3BIBAHMS CEPbl MPU CXKUIAHMK CEPHUCTHIX TOMIMB. KOTIbl ¢ KHMALMM M UMPKYTHPYIOLIHM
KHISLIHUM CITOEM.

39. ASpoJMHAMMKA 3aKpY4eHHOTO MOTOKAa B LMKIOHHO-BUXpeBhIX Kamepax (LIBK). OcobeHHOCTH
JBIKeHHs ABYX(Pa3HOro NOTOKA Ha ero CTPYKTYpY M Xapakrepuctuku LIBK, B ToM umciie, 301151 H 11171aKa
B [IMKJIOHHOM Kamepe MpH rOpeHHH TOTLIHBA.

40. Buxpepsie ropenku (BI'), Mx HasHauyeHHe, XapaKTEPMCTHKH M LEJb [PUMEHCHHA. Crpykrypa
3aKpYy4YeHHOTO (hakena ocHOBHBIX ThnoB BI'.

41. BaaumojieHcTBHE MHAMBHAYAIbHBIX (PAKETOB FOPEIOK H YNPaBIEHHE TENIOMacCOOOMEHOM B TOMKE
M B Fa30BOM TPaKTe KOT/a BUXPEBBIMH ropeikamu. [1pobnieMsl opraHusally ynpae/seMoro rpouecca
B MHANBHAYAIBHOM (haKesie ropenku. A3poAHHAMHUECKHE CMOCOOB! yNpaBIeHUs CTPYKTYPOH noToka.
42. Mexanu3smsl, popPMUPYIOILINE 3aKPYYEHHBIA NOTOK H €ro TYpOYIeHTHYIO CTPYKTYpY. IIpuMeHenue
YIPABIAIOIMX BAYBOB U CTPYHHBIX CHCTEM Ha CTPYKTYPY 3aKPY4EHHOr'0 MOTOKaA.

43. OpraHu3alys CTaAMHHOTO CHKMFaHMA M CKMIAaHMA TOIUIMBA B BOCCTAHOBHTENLHOM aTMocdepe
3akpyyeHHoro (akena. CXeMbl 5KOHOMHYECKH ¥ KOJIOTHYECKH ONTUMANLHOTO CXKMraHUs TOIIMBA B
3aKpy4eHHBIX (akenax Ha koiax coppemeHHbx TOC.

44. Dueprorexuonorus. TepmMudeckas nepepaboTka TBEpAbIX TOMIHB. CYIHOCTE U BUAB MPOLECCOB
razuguKauum.

45. Tunsl ¥ 0cOOEHHOCTH PabOTHI ra30r€HEPaTOpPOB M 001aCTH NPUMEHEHHA MCKYCCTBEHHBIX ra3oB.
CoBpeMeHHBIE CXEMbI IPUMEHEHHs ra30reHePaToPHbIX TEXHONOTHH B SHEPreTHKE.

46. TexHONOTMYECKME H DKOJIOTMYECKHME acleKTH paboTsl JHEPreTH4ecKkoro oOOopyaoBaHHsA ¢
BHYTPHULMKJIOBOI ra3uHKalmeil Ha HU3KOKaTOPHITHBIX HCKOMAaeMbIX TOIIMBAX W GHoMacce.
Be3MasyTHas pacTOINKa TBEPAOTONIMBHBIX KOTJIOB.

4, Kputepuu oLeHKH 3HAHUIi PeTEeHAEHTOB Ha NOCTYIIEHHEe B ACIHPAHTYPY 10
HanpasJeHu1o noaAroToBKH 13.06.01 — 31eKTpPo- H TeMJOTEXHHKA

OLICHKA OTBETOB [PETEHIEHTOB Ha MOCTYNJIEHHE B aCMUPaHTYPYy 10 JaHHOMY HampaBIeHHIO
NPOM3BOAMTCA 110 NATHOANBHOM IUKANE M BBHICTAB/IAETCA COINIACHO KPUTEPHSAM, NpPEACTAaBICHHBIM B
Tabnuue 1.

Ta6nuua 1 — Kputepun oLleHKH OTBETOB MPETEHACHTOB MPH MOCTYIUIEHHH B aCIUPAHTYPY
OueHka Kputepun
OT1audHO 1. OTBeTsl Ha T[IOCTaBJE€HHBIE BOMPOCHI  H3JIaratlOTcst  JIOTHYHO,
[0C/IEOBATENBHO U He TPEOYIOT AONONHHTENbHBIX MMOACHEHHH.
2. JIeMOHCTpUPYIOTCS ITyOOKHE 3HAHUA N0 AHCLIMILIHHE.
3. Jlenarotcst 0O0CHOBaHHBIE BHIBO/IBI.
4. OTBETH C€aMOCTOATENbHBIE, IPH OTBETE HMCIOJIL30BAHbBI 3HaHHA,
npHoOpeTEHHEIE paHee.
Xopo1iuo 1. OTBeTHl Ha MOCTaBJEHHBIE BOMPOCH! M3/1araloTCs CUCTEMaTHU3HPOBaHO
M TI0CJIEI0BATENBHO.
2. JleMOHCTpHpYETCsi YMEHHE aHANHM3MPOBaTh MaTepHall, OHAKO, HE BCE
BBIBOJIBI HOCAT aprYMEHTHPOBAHHBIH M I0Ka3aTe/IbHBIM XapakTep.
3. Marepuan u3araeTcsi yBEPEHHO, B OCHOBHOM IPaBMJIPHO JaHbl BCE
onpeaeneHus U NOHATH.

© YpdY



Y MHHHCTEPCTBO HAYKH M BhicuIero obpazoeanus Poccuiickoii denepaiiiu.
PaJIbCKUA P Y P p
ene aﬂbe“;f depepaibHOE rocy/IapCTBEHHOE aBTOHOMHOE 00pa3oBaTesbHOE y4pekIeHHe
(D pa p REICIIEro obpazopanus «Ypansckuil denepanbHeiii YHHBEPCHUTET UMEHH

yHMBepCMTET nepeoro [Ipesunenra Poccun B.H. Ensuunay (Yp®V)
umenm nepeoro [pesupaenTa Vpanbckuii sHepreTuueckuit HHCTHTYT (VpandHHH)
Poccun b.H. EnbumHa HMpozpamma scmynumensuslx ucnsimanui ¢ acnupanmypy 13.06.01 -
Ypanb ki Inekmpo- U Meni1omexHuKa
JHepreTUHEeCcKui
UHCTUTYT cmp. 35uz 47
OueHka Kpurepuu
4. IlonyiieHsl HeOONBIINE HETOYHOCTH IPH BHIBOJAX W HCMOJIE30BAHUM
TEPMUHOB.
yﬂOBHCTBOpl/ITCHbHO 1. HOI’IyCKaI-OTCH HapylieHusa B MmocneJoBaTe/IbHOCTH M3JIOXKCHHA TIpH
OTBETE.

2. JIeMOHCTPHPYIOTCS MOBEPXHOCTHBIE 3HAHHUA MO AUCIMIVIHHE.
3. UmetoTcs 3aTpyAHEHHs C BHIBOJAMH.
4. OnpesieNneHUs! W MIOHATHSA JaHBI HE YETKO.

HeynoenerBoputensHo | 1. Marepuan — u3naraercss — HEMOC/IENOBATENBHO, cOMBYHBO, HE

MpecTaBIseT ONpeJeIeHHOH CHCTEMbI 3HAHMI MO AMCLHILIMHE.
2. He naHsl OTBETEI HA AOMOJIHUTENBHBIE BONPOCE KOMHCCHH.
3. JonyieHsl rpyOrle OLIMOKH B OMpe/ie/IeHUsAX ¥ MOHATHAX.

5. CnHCcoK peKoMeH/IyeMoii JIUTepaTyphbl (OCHOBHASA H A0NOJHHUTEILHAN)

JIncunniauna cnenmannzanun: Typ6oMalunHbl H KOMOHHHPOBAHHBIE TYPOOYCTAHOBKH

OcHoBHas nuTepatypa

I.

=

Koctiok A.T'. [TapoBbie ¥ ra3oBbie TYPOHHBI TS 3MEKTPOCTAHLMIA. (DNEKTPOHHBII pecypc)
VueGuuk ans ByzoB / Kocmiok A.l'., ®ponos B.B., Bynkun AE. , Tpyxunit AJI. M.:
Uzparensckuii o MOU. 2016

Kocriok A.I'. JliHaMHKa ¥ npo4HocTs TypOboMatuH. - M.: M3H, 2007. 476c¢.

Bapunbepr I'.JI. u ap. [lapoesie TypGuHBl H TypOOYCTaHOBKM YpanbCKOTO TYPOHHHOIO
3aBoja, U3l. 2-e, nepepab. u pon. EkarepunGypr, «Anpuo», 2010. -488c.
TermmooOMEHHUKM ~ DHEPreTHYECKMX  YCTAHOBOK:  Y4eOHMK s BY30B
https://openedu.urfu.ru/files/book/index.html

PeMOHT M TeXHMYECKoe OOCTy)KMBaHHEe O0GOpYAOBaHHS MNapOTYPOMHHBIX YCTaHOBOK /
Bponos I0.M., Aponcon K.3., Fodpman FO.M. u 1p. // Cnipapounuk B 2-X T. ExarepuHOypr:
Vp®V, 2012. 1125 c. https://elar.urfu.ru/handle/10995/58614

Marepuansi koHbepeHuun «Auaaguratenn XXI sexkay». M.: HIUAM, 2010.

['OCT P 52782-2007. YcraHoBkd razotypOuHHble. MeTonsl vcnbitanuii. [IppemouHbie
MCIILITAHUA

JlononHuTenbHas 1UTEpaTypa

8.
9.

UncTpykuus no nporpaMmHoMy obecnedennio Ansys CFX, 2012.
WncTpykumsa no nporpammuomy obecneuermto Numeca FINE Turbo, 2012.

10. Vpser E.B. BubpauyonHas Hafie)KHOCTb H AHarHocTMKa TypoomawnH. Yacts I. Bubparys

W OGanaHcMpoBKa, 2 H3[aHMe (MCIpPaBICHHOE M JIONOJHEHHOE): YuebHoe noco0Oue.
Exarepun6ypr: FOY BITIO YI'TY-YIIH, 2005. 200c.

11. LWlernser A.B. ITapoerie Typ6uHbl. Teopust TEMnIOBOro NpoLecca U KOHCTPYKLMs TYPOUH:

Vue6uuk ana BY3os: 82 k. KH.2 -6-¢ uzn. nepepab., gom., NOAroT. K TMeYaTH
B.M.Tposnosckum. M.: DHeproatomusaar, 1993. 416 ¢.5

12. Camoitnosuu I'.C., TposHoeckuitb.M. IlepeMeHHBIE M NE€pexO/iHbIE PEXHMBI B MapoBbIX

© Yp®Y

TypbuHax. M.: DHeprousnar, 1982. 494 c.



13.

14.

15,

16.

17

18.

19.
20.

21,

22,

YDa.ﬂ bCKHﬁ MHUHHCTEPCTBO HAYKH M BhicLIero obpazosanus Poccuiickoil denepauu.
ene bHbIV denepalbHOE FOCYAAPCTBEHHOE aBTOHOMHOE 00pa3oBaTe/lbHOE YIPeXKIeHHe
m Aepan BEICIIEr0 06pazoBaHns «Ypanbckuii enepanbHblil YHHBEPCHTET HMEHH

yHMBepCMTET nepeoro INpezunenta Poccun b.H. Ensuunay (Yp®V)

vmeHu nepsoro lpe3upenta Vpansckuii anepretuuecknii HHCTHTYT (Y pan3HHUH)

Poccum b.H.Enbumna Ipozpamma ecmynumenbHbIX Hcnblmanuil 8 acnupanmypy 13.06.01 —
Vpanbcxuit IAeKmpo- U Men10MexXHUKa

IHepreTHUecKHin

i cgm\n cmp. 36 uz 47

3apuukuit C.I1. Jlonatua A.C. JluarHocTuKa ra3onepekauqBaroliMX arperaTtos. VYyebHoe
nocobue ( B yactax) — M. PT'Y uedtu u raza um. .M. I'ybkuna, 2003

Onbxoekuii I'. I'. DHepreTuueckue ra3oTypOHHHbIE ycTaHOBKM. M.: DHeproaTrommsaar,
1985. 304 c.

Pessun b. C. asonepexaunBaloliye arperaTl ¢ ra3’oTypOMHHBIM TIpHBOJIOM. YueGHoe
nocobue. ExarepunOypr.: YI'TY-VIIH. 269 c.

DHepreTHYeCKHe MallMHbI M YCTAHOBKH : ydeOHoe nocobue / B.JI. BinHos ; MuH-BO Hayku
u BbicIl. 06pa3zoBanus P®.— ExarepunOypr : U3a-so Vpan. yu-ta, 2020.— 128 ¢
IMpockypskor I'. B. Tpusoausie I'TY u konsepruposannsie I'TJ] aia Tpancnopra rasa.
Vue6Hoe nocobue. Exarepuntypr: YI'TY-VIIH, 1990. 168 c.

CralioHapHble ra3oTypOUHHBIE YCTaHOBKH /Mof pen. Apcenbesa JI. B. u Tripbikuna B.
I'./ JI1.: MamuHocTpoeHue, 1989. 543 c.

Kamneru H. Aspoaunamika komnpeccopos. M.: Mup, 2000, 688 c.

Cuporkun S.A. AspoauMHaMuYeCKHil pacuéT JIOMaTok OcCeBbIX TypOomaumH. M.:
Mammnoctpoenue. 1972, 448 c.

IIMAM. PaGoTel BeayIMX aBHAJBUIaTEJIECTPOUTEIBHBIX KOMITAaHWHM [0 CO3JaHHI0
NEepCIeKTHBHBIX aBUALIMOHHBIX JIBAraTesiel (aHanuTHyeckuii 0630p). Mocksa 2004.
Onbxockuii [.T'. TenoBble HCMBITAHUS CTALIMOHAPHBIX ra30TYpOUHHBIX YCTaHOBOK. - M.:
Dueprus, 1971. - 408 c.

IlHCl.[llIIJ'IHHa CrielMaJTH3al K C-)nelcrpomexaﬂnxa H 2JIeKTpHYeCKHe annapartbl

OcHoBHas nuTepaTtypa

L

IS B

Bonsaek A.U., Tlonos B.B. Dnekrpuueckue MaluWHbBL. BBeleHHE B DJIETPOMEXAHMKY.
MallMHB IOCTOAHHOTO ToKa M Tpancdopmatopsl. — CI16.: [Tutep. 2007. 320 c.

Boneaek A.U., TTomor B.B. Dnekrpuueckue MmawMHbl. BBeleHHE B 3/1€TPOMEXaHUKY.
Mamunsl nepemenHoro Toka. — CII6.: ITurep. 2007. 350 c.

Upanos-Cmonenckuii A.B. Dnextpuueckue mawunbl. T. 1. M.: U3-so MDH. 2004. 652 c.
Usanoe-Cmonenckuit A.B. Dnextpudeckue Mawmmuel. T. 2. M.: M3-so MOH. 2004. 532 c.
Konsinor W.IT. Dnekrpudeckue MamHel. — M.: DHeproaromuspar, 2006. 607 c.

Becnanoe B.A., Koreneneu H.®. Dnekrprueckue MauHeL. — M.: Akagemus, 2006. 320 c.
JIeKTpHUEcKHe U eKTpoHHbIe annapatsl: B 2-X T. / A.IL. Bypman, A.A. Keachiok, 10.C.
Kopo6koB u ap. — M.: u3a. uentp Akaaemus, 2010.

JlomoiHUTeIbHAA JIUTEepaTypa

8.

9.

10.

11.

12.

© Yp®dY

Ocun WJL, FOdepor ®.M. DrekTpuuecKiHe MallliHbl aBTOMAaTHYECKMX YCTPOHCTB. — M.:
Hzn-so MBOU. 2003. 424 c.

TIpoekTHpoBaHHe SIEKTPHYECKUX MallnH: Yueb. [Tocobue ana Bysos / ULI1. Koneios, B.K.
Kmokoe, B.IT. Moposkun, 5.®. Tokapeg: [loa pea. W.I1. Konbitosa. — 3-e u3A., HCTIP. U
nor. — M.: Beicun. k., 2002, — 757 ¢.: un.

Aserucsd JI.A. ApTomaTu3alds MNPOEKTHPOBAHUA DBIIEKTPOTEXHUYECKUX CHCTEM H
ycTpoicTs. — M.: Beiciuas mkona, 2005. 511 c.

AbpamoB A.W., Upanoe-Cmonenckuii A.B. IlpoekTHpoBaHue TMIPOr€HEpaTopoB H
CHHXPOHHBIX KoMIeHcaTopoB. M.: Bricuias mkoua, 2001, 389 c.

Wseekor B.H. TlpoekrupoBanue TypOOreHepaTopop: yuebHOe NocobHe ANs CTYACHTOB
BY30B, 0OyuYaloIMXCs MO HanpaslieHH. «DnekrposHepretuka» / B.o, H3sekos, H.A.
Cepuxun, A.M. A6pamos. — M.: H3a-o MDU. 2005. — 440 c.: ui.



13.

14.
15;
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18.
15,
20.
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22.

23

24.

23;

26.
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28.

29,

30.

31.
32,

33.

34.
35.

36.

7.

© Yp®Y

YpaanKMFI MHHHCTEPCTRO HAYKH H BBIcIIero odpasosanus Poccuiickoil Menepauuy.
m efepanbHbl v denepalbHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa3oBaTeNlbHOE yUPCKIAEHHE
BBICLIEro 06pazoBaHns «Ypanbckuil GenepaibHblii YHHBEPCHTET HMEHH

yH MBepCMTET neproro IMpezunenta Poccun b.H. Enpunay (Yp@V)

umenn nepeoro MpesnperTa VpanbckHii JHepreTH4eCKHil HHCTHTYT (Ypan3HHH)

Poccun b.H. Enbumna Hpozpamma ecmynumenbHslx ucnsimanuii § acnupanntypy 13.06.01 —
Ypanbokui Inexmpo- u Men10MexHuKa

3HepreTHyecKMn

H"cﬁ'mw cemp. 37 uz 47

I''A. Cunaiino, JW. CanuukoB, B.A. Xanan. Tenmopwie, ruapaBInYeCcKHe U
a’pOJMHAMHYECKHE PaCUeThl B JJIEKTPUYECKHX MallIMHAX. — M.: Bricmas mxona, 1989, 239
c.
®ununnos U.®. TemioobMeH B anekTpuueckux mawuHax. JI.: DHeproatomuszar. 1986.
256 c.

Cunaiinos I'.A., Kononenko E.B., Xopbkos K.A. DeKTpyiecKue MallkHbl (CHIELHaIbHbIH
Kypc). — M: Beicinas mkona. 1987. 286 c.

Kotenenen H.®., Akumosa H.A., Auronos M.B. Hcneitanue, akcnnyarauus 1 peEMOHT
3IEKTPUYECKHX MallnH. — M.: Akafemus, 2003. 384 c.

Tonsnbepr O.JI. cnbiranus snekTpHyeckux MaimiH. — M: Bricas wkona. 2000. 255 c.
Kysneuos H.JI. Hage:HoCTb 21€KTPUYECKUX MaLUMH. — M.: Usp-so MDMU. 2006. 432 c.
OCHOBBI TEOpUH 37ekTpudeckux anmnaparoe / noa pen. Ipog. Taesa W.C. M.: Bricuas
mkona, 1987. 352 c.

Teopust >1eKTpHUecKux annapatos / noa pe. ITpod. Anexcannposa [.H. — J1.: U3a-so Cnb6
I'TV, 2000.

Taer U.C. DnekTpHyecKHe annaparsl ynpasnenus. — M.: Beicias wkona, 1984.
JNIeKTpHUECKHE annapaThl Bricokoro Hanpskenus. / [lon pen. Anekcanapoea I'H. — H3n-
go Cn6 I'TY, 2001.

Yyuuxu A.A., XXaBopoHKOB. ANnapaTsl BLICOKOTO HanpspkeHus. — M.: JHeproaroMmsaar.
1985.

Illonen JI.B. BeckoHTaKkTHble OJIEKTPUYECKME anmaparhl aBTOMaTHKH. — M.
Dueproaromuziar, 1986.

JneKTpUYEcKHe M 3IeKTPOHHbIE annapaThl. Yuebuuk ans Bysos / Iloa pen. Posanosa HO.K.
— M.: Dueproaromusjar, 2001. 752 c.

Illodda B.H. I'epkonsl u repkoHoBbie annapatsl. Cnpapoynukio M3a-so MOU, 199310
IIpoeKkTHpoBaHHE 3NEKTPHYECKMX anmapaToB. / NOj ped. npod. AekcaHapoa I'H. - J.:
DHeproatomuzaar, 1985.

TexHonorusi daekTpoannapatoctpoenus. / nop pea. HO.A. @uaunnosa. — JL:
DHeproatomusjar. 1987.

WU.II. IOpenkoB. BeeaeHue B aBTOMAaTH3MPOBAHHOE MPOEKTHPOBAHHE TEXHUYECKHX
yCTpo#icTB 1 cucteM. — M.: Beicinas mkona, 1985.

IlepexoaHsie MpOLECCHl B DIEKTPUYECKMX MalllMHAX M anmaparax M BOMNPOCH HX
npoekrupoBanus noa pea. O.]1. Tonpabepra. — M.: Beicias wkona, 2001. 512 c.

B.B. BasytkuH u Ap. TexHnka BLICOKUX HanpsbkeHUH. — M.: DHeproaToMusaar, 1986.
CnpaBoYHMK TO OJIEKTPHYECKMM AMapaTaM BBICOKOrO HAMpPXKeHMs. / TOX  pen.
B.B. Adanacsepa — JI.: Dueproaromusaar. 1987.

CripoMsTHHKOR H.A. PexxuMel paGoThl aCHHXPOHHBIX W CHHXPOHHBIX 3/IEKTPOJIBHIaTe/IeH.
— M.: DHeproatomusaar, 1984. 240 c.

Tuxomupos I1.M. Pacuet Tpancgopmaropos. — M.: Dneproatomusaact, 1986. 527 c.
Bpyckun J1.9., 3opoxoeuy A.E., XBoctor B.C. DnekTpuueckue Mawmtsl 4. 1. 283 ¢,
4. 2 304 c. Briciuas wxona. 1987.

Opnoe M.H., Macnop C.H. Cucremb aBTOMAaTH3MPOBAHHOIO MPOEKTHPOBAHUA
3NeKTPOMEXaHMUYECKHX YCTPOHCTB. — M.: DHeproaromusyar. 1989. 227 c.

CrpaBOYHHMK MO 3JIEKTPHYECKHM MaliMHaM: B 2 Tomax / [Tox penakumeit W.I1. Koneinoga,
B.K. Knokoga. — M.: DHeproaromuszat. 1988. 456 c.



38.

39.

40.

41.

ypaanK“ﬂ MHHHCTEpCTBO HAYKH M BhiciIero ofpasoBanus Pocculickoi @eaepauuy.
m en ep afibH blﬁ deepanbHOe rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YHpeKeHHE
BhIcHIero o6pasopanns «Ypanbckuii penepanbHbli YHHBEPCHTET HMEHH

yHMBepCMTET nepeoro IMpesunenta Poccun B.H. Ensuuna» (Yp@Y)

umeHw nepeoro MpeauaeHTa Vpanbckuii anepreTudeckuit uuctHTyT (¥Ypan3HMH)

Poccum b.H. Enbupsa Tpozpamma scmynumensHsix uchsimanui 6 acnupanmypy 13.06.01 —
Vpanbckuii Dnexmpo- u men10MmexHuKa

JHepreTuiecKin

o (L’mw cmp. 38 uz 47

Kepge I" K. TIpoMEIILTEHHBIE HCIBITAHKSA EKTPU4ECKHX MatmH. — JL.: DHeproaroMH3ar,
Jlenunrpaackoe otaenexue. 1984. 408 c.

Atabekor B.B. PeMoHT TpaHc¢opMaTOpoB, 3NIEKTPHYECKHX MallHH M anmnapaTtos. — M.:
Bricias mkona. 1994. 384 c.

Edumenko E.M. Homble MeTOABI HCC/E0BaHHA MallMH MEPEMEHHOro TOKa M HX
npunoxkenus. — M.: DHeproatomusaar. 1993. 283 c.

Bopucenko A.U., Jlausko B.I., Sxoenes A.M. AspoauHamuka u Terionepejaia B
3/IeKTPUYECKHMX MaluHax. — M.: «DHeprum». 1974. 560 c.

Ilucuﬂn.rmﬂa ClelHaJaH3aluH: BHBKTPOTBXHH‘IECKHC KOMILJIEKCHI H CHCTEMbI

OcHOBHas nUTepaTypa

L

.

8.

WUneunckuit H.®. OCHOBBI 2JIEKTPONPHUBO/IBI: Y4. Mocobue. -2-oe u3aanue. — M.: M3a-o
MDBMHY, 2003. 224 c.

Coxonogckuit I'.I". DneKkTponpHUBOAE NEPEMEHHOTO TOKA € YaCTOTHEIM PErylIHPOBAHHEM:
yu. nocobue. — M.: U371, LEHTP «AKaAEMHsA». 2006. 223 c.

VIHKHHHPHHT 37€KTPONPUBO/IOB M CHCTEM aBTOMaTH3auuu: y4. nocodue / B.A. HoBukoB H
1p. — M.: u3A. ueHTp «Akazemusy. 2006. 394 c.

Wnbunbckuii H.®., Mockanenko B.B. Dnexrponpusoa. Pecypcocbepexenue. — M.: H3a-8o
«Axkanemus». 2006. 215 c.

Bunorpagoe A.B. BekTopHOe ynpapieHHMe 3JEKTPONPUBOAAMH MEPEMEHHOrO TOKa. —
Hpanoso: 'OY BI1O UI'YY. 2008

Ilpeiinep P.T. u Ap. DneKTpOMeXaHWYECKHE W TEMJIOBbIE PEXKHUMBI ACHHXPOHHBIX
JBMraTeNef B CHCTEMAX YacTOTHOTO ympaenenus. — ExarepunGypr: TOY BITO PIVIIITY.
2008.

HMmmator  3.1I1.  MukponpolieccopHoe  ynpaBieHWe  JJIEKTPONPHBOAaMH  H
TeXHOJNOTHYecKkUMH obOBekTamMu. [lonuHomuanbHeie Mertonsl. — Ekarepun6ypr: YI'TVY-
VIIH. 2007. 278 c.

Doncker R.D., Pulle D.W.J., Veltman A. Advanced Electrical Drives. Analysis, Modeling,
Control. London, New York: Springer. 2011.

JlononHUTENbHAA IMTEPATypa

9.

10.
11;
12.
15
14.
15.

16.

© YpdY

Ouumenko I'.B. Dnekrpuueckuii npusos; y4. nocobue. — M. PACXH. 2003. 320 c.
IHeprocOeperaloni aCHHXPOHHBIA 3/1€KTPONPHBOA: Y. nocobue / U.5. bpacnasckui,
3.111. Mumaros, B.H. [Tonskos. — M.: u3a. ueHtp «Axagemus». 2004, 256 c.

Mockanenko B.B. Dnekrpuueckuii npuson. — M.: M3n-Bo «Akapemus». 2006. 204 c.
Kmoues B.W. Teopus anekTponpueoa: yieGHUK. — M: Dneproatomusaar. 2001. 704 c.
Kopuun C.A., Ca6unun I0.A. Teopus 371eKTponpiBoza, yde6HuK. — M.: DHeproaToMH3/ar.
2000. 496 c.

Ocunog O.H. YacToTHo-peryaupyemblii aCHHXPOHHBIX 3/1IEKTPONPHBOA: Y. nocobue. — M.:
u3a-eo MDOU. 2005. 302 c.

Tepexos B.M., Ocunoe O.H. CucreMs! ynpapieHHs 3IEKTPONIPHBOAOB! yueOHHK. — M.: u3a.
ueHTp «Akagemus». 2005. 198 c.

Vepnnn 10.C. CHcTeMBl YIPaBIeHHs dEKTPONPHBOIOB: yu. nocobue. — HensaOnHCK: 13-
Bo FOVT'Y. 2004. 150 c.



17.

18.

19.

20.

21.

22

23,

24,

25.

26.

27.

28.
29,

30.
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YDaﬂ bCKMﬂ MHHHCTEPCTRO HAYKH M BRICILEro o6pasosanus Poceniickoi Menepauu.
ene aﬂbelﬁ denepanbHOE rocyJapcTBEHHOE aBTOHOMHOE 0OpasoBaTe/lbHOE YHpekIeHHe
(IJ a p BEICIIETO 0OpazoBanus «Ypaibckui QeaepanbHbli YHHBEPCHTET HMEHH

YHMBepCMTET nepeoro IIpeauaenta Poccun B.H. Ensunay (YpdY)

umenm nepeoro lMpe3ugenTa Vpansckuii sHepretuueckuii mHcTHTYT (YpanOHKMH)

Poccun b.H. Enbuwmra IIpozpamma écnynumensusix ucnsimanuii 8 acnupaumypy 13.06.01 —
Vpanbckuit Inekmpo- u meniomexHuKa

3HepreTHHecKun

MHCTUTYT cmp. 39 uz 47

Benos M.I., Hosukoe B.A., Paccynor JI.LH. ABTOMaTH3MpOBaHHBIA 3JIEKTPONPUBOJ
THIMOBBIX TMPOU3BOICTBEHHBIX MEXAHU3MOB M TEXHOJIOrHYECKHX KOMILIEKCOR: y4. nocobue.
— M.: u3a. ueHTp «Akagemua». 2004. 574 c.

Onuiienko I'.B. v Ap. ABTOMaTH3MPOBaHHBIH 3JIEKTPOIIPHBO/] IPOMBILIEHHBIX YCTAHOBOK:
yu. nocobue. — M.: PACXH. 2001. 520 c.

Beiturep A.M. PerynupyeMblii CHHXPOHHBIH 37eKTponpHBod. — M.: DHeproatoMu3sjar.
1985.224 c.

Bpacnasckuii V.5, ACHHXPOHHBIX 3JIEKTPONPHBO/L ¢ IAPAMETPHUECKUM ynpasienus. — M.:
DHeproatoMusaar. 1988. 224 c.

ITozneer A.JI. DnexTpoMarHuTHele M DJIEKTPOMEXaHHYeCKHe  IpoLecchl B
YaCTOTHOPETYTHPYEMBIX ACHHXPOHHBIX aJieKTponpuBojax. — Yebokcapel: M3n-so Hysaru.
yH-Ta. 1998. 172 c.

Hlpeiinep P.T. MaTemMaTHUYeCKO€ MOJIENTUPOBAHHE 3JIEKTPONIPHUBOAOR MEPEMEHHOr0 TOKa ¢
MOJyNPOBOHUKOBBEIMH Npeobpa3oBaTeisiMu YacToThl. — Ekarepuntypr: YPO PAH. 2000.
654 c.

Becekepckuii B.A., Uspanues B.B. CrcTemMbl aBTOMaTHUECKOTO yNpaBjieHusi ¢ MUKpoOBM.
— M.: Hayka. 1987.

JIuxoweper B.M. IlonynpoBoJHHKOBBIE MpeoOpa3oBaTed 2JIEKTPUYECKOM SHEPruu JUld
3IEKTPOTNPUBO/IOB C JBHraTeAMH IOCTOAHHOTO ToKa: yyeGHoe nocobue. — ExarepuHOypr:
VI'TY-VIIH. 2001. 80 c.

Teopus aBTOMaTHYECKOTO YIIpaBleHHs: y4eOHUK Ui By30B: B 2-x u. / [loa penakuueii A.A.
BoponoBa — M.: Beiciuas wkona. 1986. 368 c.

Becekepckuii B.A., Ilonoe E.IN. Teopus cicTeM aBTOMaTHYECKOTO peryiupoBaHus. — M.
Hayka. 1975. 768 c.

CripaBoYHHK 110 aBTOMAaTH3HPOBaHHOMY JieKTponpusoay / Ilon penakuueit B.A. Ennceesa,
A.B. lllunsuckoro. — M.: DHeproaromusaar. 1983. 61 c.

Pozanos HO.K. OcHOBEI CHIIOBOH 3JIEKTPOHHMKH. — M.: DHeproatomuszaar. 19922,
IMTankparoe B.B., 3uma E.A. DHeproontumanbHOe BEKTOPHOE yIpaB/ieHHEe aCHHXPOHHBIMH
snekTponpueogaMu: yuet. mocobue. — Hopocubupek: Msa-so HI'TY. 2005.

[Mepensmytep B.M. Ipsamoe ynpapieHHe MOMEHTOM W TOKOM JIBUraTeliel NepeMEHHOro
toKa. — XapbkoB: OcHoBa. 2004.

ITonsxos B.H., llpeiinep P.T. DOkcTpemanbHoe yNpaBieHHE 3JIEKTPHUECKHMHU
npuratensamu. — Ekatepunbypr: YI'TY-VIIH. 2006. 420 c.

JIHCHHIUIMHA CTeNMANH3ANHU: DIeKTPOTeXHOIOrHs

OcHoBHas UTEpaTypa

1.

2.

© Yp®Y

DnekTpuyecKHe Medyu conpoTueieHus. Temnonepenada u pacyetsl / B.C. Hepeanuyenko,
A.C. Boponauee, B.JI. AprembeB. — HoBocubupek: usa-so HI'TY. 2006. 624 c.
DnekTpuueckue Tedn conpoTuBieHus. KoHcTpykuus u  akcniyarauua / B.C.
Yepenuuuenko, A.C. Boponaues, B.Jl. AptempeB. — HoBocubupck: usa-so HI'TY. 2006.
572 ¢.

McTOYHHKH TMTAHUS BEICOKOUACTOTHBIB 3JIEKTPOTEPMUUECKHX yeTaHoROK / A.C. Bacuiibes,
I". Konpan, C.B. JIznues. — HoBocubupcek: nza-so HI'TY. 2006. 426 c.
DeKTPOKOHTaKTHEIA Harpes / A.W. Anudepos, C. Jlynu. — Hosocubupek: uza-so HI'TVY.
2004. 224 c.



10.

11,

YDEUTbCKVIFI MHUHHCTEPCTBO HAYKH M BeicLuero obpasosanus Poccniickoi denepauum.
enepaibHbIv denepaibHOE rOCYAapCTBEHHOE aBTOHOMHOE 00pa3oBaTeNbHOE YUpekKIEHHE
tp A p BhiciIero o0pasoBanus «Ypankckuil deaepanbHelii yHUBEPCUTET HMEHH

yHUBEpPCUTeT nepeoro [Tpesunenta Poccuu B.H. Ensuunay (Yp®@Y)

umenu nepeoro lpesnpenTa Vpansckuii sHepretudeckuii HHCTHTYT (Y pan3HHH)

Poccn b.H. Enbumra Hpozpamma ecmynumenvnsix ucnsimanui ¢ acnupanmypy 13.06.01 —
Vpansckwit Nekmpo- u Men10MexHUKa

JHe H'ETH‘IE(K“H

uuci'wry-r cmp. 40 uz 47

Yepennuuenko B.C. YCTaHOBKH 3J€KTPOLLIAKOBO METalIypru4ecKOi TEXHOJIOIHH. —
Hoeocubupck: uzn-eo HI'TY. 2007. 408 c.

[1nasMeHHBle 3JEKTpOTEXHONOrHYeckue yctaHoBku / mox pea. B.C. YepeanuueHko. —
Hosocubupck: uzn-so HI'TY. 2005. 508 c.

Konsiee A.IO. DneKTpoTeXHOJIOrHYeCKME METOABl M YCTAaHOBKH MPHPOAOOXPAaHHBIX
TexHosorui. — Ekatepunbypr, YI'TY-VIIHN. 2007. 101 c.

MeTo/ibl KOHEYHBIX 3JEMEHTOB M KOHEYHBIX Ppa3HOCTEH B 3JIEKTPOMEXaHUKe H
snekrporexnonorud / ®.H. Capanynos, C.®. Capanynos, O.10. Cugopos. — M.
Dueproatomuzaar. 2010. 331 c.

CTpyKTypHOE MOJETHPOBAHHE 3NEKTPOTEXHOJIOTHYECKHX CHCTEM M MexaHuzmoB / B.A.
Usanywkun, ®.H. Capanynos, B.H. Kpxeypos, J1.B. Mcakos. — H.Tarun: HTH(¢) VI'TY-
VIIH. 2007. 393 c.

MogenupoBaHHe TEMJIOBBIX M DMEKTPOMArHUTHBIX TPOLECCOB B 3JIEKTPOTEXHHYECKHX
ycranoBkax. [Iporpamma Comsol / mox pen. @.H. Capanynosa. — M.: u3a-so CriyTHHK.
2011.158c.

DJeKTpOoJHHAMHUYECKHE cenapaTophl ¢ OeryliMM MarHMTHBIM TOJIEM: OCHOBBI TEOPHH H
pacueta / A.1O. Kousies, U.A. Konses, H.M. Mapxkun, C.JI. Hazapos. — Exatepun6ypr:
Yp®VY.2012. 104 c.

JlononHuTeNbHasA NUTEpaTypa

12,

13.

14.

15.

16.

17.

18.

19.

20.

21

22,

23

© Yp®Y

Bosoroe A.B., lllenens I'.A. DnekrporepMUYecKie YCTaHOBKH. — AnmMa-ATa.: «Mekrem».
1983. 335 ¢.

DNEKTPOTEXHOJIONHYECKHE TMpOMbILIeHHBle ycTaHOBKM / Epmokosa WLIL ap. — M.:
Dueprousaar. 1982. 400 c.

DnexTpUYecKHe MPOMBILIIEHHbIE neyHd. JlyroBele IMeyd M YCTAHOBKH CHEHUHANBHOTO
Harpesa. / Ceenuanckuii A.J1., Kepues U.T., Kpyuunud A.M. u ap. YueOnuk ans By3os. —
M. DHeprouszaar. 1981.

Bacuneer A.C., I'ypernu C.I'., Hodpde N.C. HcToUHHKM NMHUTaHHUS 3IEKTPOTEPMHUECKUX
ycTaHoBOK. — M.: DHeproatomuzaar. 1985.

VTaHoBKM HHAYKIMOHHOTro Harpea / [Toa pexa. A.C. Coyxoukoro. —JL.: Dueprousnar. 1981.
328c.

ABTOMATHUYECKOE YIIPABIEHHE 3JIEKTPOTEPMUYECKUMHU YycTaHOBKaMH / A.M. Kpy4uHuH,
AM. Muponos, KM. Maxmynoe, B.Il. Py6uos, A.JI. CpenuaHckuii. — M.:
Dueproaromuszaar. 1986. 416 c.

Kyeanauu A.B. UHIyKUMOHHEIH HarpeB ¢eppoMarHUTHOH cTany. — M.: DHeproaromus/ar.
1988. 200 c.

O6LIenpoMBILLIEHHbIE 3IEKTPOIIeYH nepuoanyeckoro aeicteusa / A.B. Apenpapuyk, A.C.
Boponaues, B.U. ®ununnoe. — M.: xueproaromusaar. 1990. 232 c.

DHUMKIIONEMA HU3KoTeMIepaTypHoi miasMel. Tom 2. / Tloa. pen. B.E. ®oprosa. (paszen
«["eHepaTOpbl HU3KOTEMIIEpaTYpHOI Ma3mbl», aBT. C.B. Jlpescun, ctp. 280)

IMatankap C.B. YucieHHEle METOABI pelLeHUs 3a/1ay TeMI00OMeHa M IMHAMMKH JKHIKOCTH.
— M.: DHeproaromusaar. 1984. 124 c.

Bonbaek AWM. HMHaykuMoHHBlE — MarHMTOTMAPOJAMHAMMYECKHE  MAIUMHBI  C
KUAKOMeTalnu4eckum pabounum tenom. — JI.: Dneprusa. 1970. 272 c.

Becenosckuii O.H., Konser A.1O., Capanynor @.H. JluHeliHble aCHHXPOHHEIE IBUTaTEH.
— M.: DHeproatomuzaart. 1991. 256 c.



YDaanKMFI MHHHCTEPCTRO HayKM M Beicilero obpaszoeanus Poccuiickol Menepauuu.
ene a.ﬂbelﬁ denepaibHOE FOCY1apCTBEHHOE aBTOHOMHOE 00pa3oBaTe/IbHOE YUpeKIeH e
qJ a p BEICIIETO 0OpazoraHus «Ypaibckuil fenepansHelil yHHBEPCHTET HMEHH

YHUBepCcUuTert nepeoro Ipeannenta Poccun B.H. Ensuunay (Yp®Y)

umern nepsoro [pesupenta Vpansckuii sHepreTryeckuii HHCTHTYT (YpanOHWH)

Poccum b.H. EnbumHa Hpozpamma ecmynumensrsix uchsimanuil 8 acnuparnmypy 13.06.01 —
Vpanockuii Snexmpo- u meniomexHuKa

JHepreTHYyecKum

aucgwry“r cmp. 41 uz 47

lIllClllfll'l.TlHl-la cCneuHaJIH3aluHu: BHBKTPH‘IGCKHB CTAHIHH H 3JIEKTPO3HEePreTHYECKHE CHCTEMBI

OcHoBHas nuTeparypa

1.
2;

4,

ITumenosa T.®@., Insights into Electrical and Power Engineering Terminology, Yp®V, 2012.
AJl. Tnagyn. ®@yHaaMeHTalbHbBIE OCHOBH HayKOEMKMX TexHonorwid. Llukn nexumit :
[yuebnoe mocobue] /A. J. (maayn . — Honronpyausti : Matennexr, 2015 . — 104 ¢. : un. —
ISBN 978-5-91559-200-0.

[.®, Boicrpuukuii. O6was sHepretuka (I[TpoM3BoACTBO TENMNOBOH M 3JIEKTPUYECKOM
SHEpPruM) : y4eOHMK Ui CTYJEHTOB BY30B, oOydaiolmuxcs no Hanpapienusm 140600
«DNIeKTPOTEXHHKA, ANEKTPOMEXaHHKa " AJEKTPOTEXHOJIOTHH» u 140200
«nextposHepretukay / I'. @. Beictpuukwii, I'. I'. T'acanramkues, B. C. Koxuuenkos . — 2-
e u3., crep. — Mockea : KHOPVC, 2014 . - 408 c. : un.

JLK. Ocuka. WHXHHUPHT OOBEKTOB MHTEIUIEKTYaJlbHOH 3HEPreTHYECKOH CUCTEMBI.
IIpoekTuposanue. CTpoute/ibcTBO. Bu3Hec u ynpasneHue : npaktiyeckoe nocobue / JI. K.
Ocuka . — Mocksa : M3gatensckuii jom MOH, 2014 . — 779 c. : un.

JlononHurensHas TATEpaTypa

1.

2.

10.
11.

12.

13

© YpdY

Bapronowmeii [1.U., [Tazpepun A.B., [lanuxosckas T.1O., lllemor C.H. Teopus u npakrtuka
B ONTUMHU3ALMH pexxuMoB DDC: Yu.mocobue. Exarepunbypr: YI'TY-VIIH, 2009.
Osuapenko H.H. Aptomaruka sxeprocucreM, M.: Uznarensckuit nom MOH, 20091, 476
c., ui. YueOHHUK 114 BY30B, 3-€ u3a., ucnp. [loa pea. Yn.-kopp. PAH, a.t.H., npod. A.O.
HbsaKoBa

Bapronowmeii I1.1. TNauukosckas T.FO. OnTtuMu3anms pexMMOB 3HEProcHcTeM. YuebHoe
noco6ue. Exarepunbypr: YI'TY-VIIN. 2008. 164 c.

Bapronomeii [1.U., Epoxun [1.M., Heyiimun B.I'., ITanukogckas T.10. KoHkypeTHble peHKH
3/1eKTpo3Hepruu. YuebHoe nocobue. Exarepanbypr, YI'TY-VIIH, 2006 r. 88 c.

Hbakos A.®., Oxkun A.A., Cemenor B.A. JlucneTuepckoe ymnpaBjieHHE MOLUHBIMH
3HeprooGbeauHeHusaMu.- M.: M3n. MOH, 1996.- 224c.

HpsxkoB A.®., Mopxxun FO.W., Pabunosuu M.A. Pexumnniii Tpenaxep KACKAJL nns
JIMCTIETYEPA SHEPTOCHCTEM M 00BbeauHeHuit. — M.: Mzn. MOH, 1996 — 168c.

OxuH A.A., Cemenos B.A. ITpotusoasapunoe ynpaenenne EC Pocenn. — M.: Mzn. MOU.,
1996. — 156¢.

3aberanoe B.A., Opuoe B.I., Cemenor B.A. ABTOMaTM3MpOBaHHBIE CHCTEMBI
JMCTIETYEPCKOTO yNpaBieHus B 3HeprocucreMax. — M.: Dneproaromusaar, 1984.-264c.
Opuos B.I'., PabuHoerny M.A. 3ajnaun onepaTHBHOrO W aBTOMAaTHYeCKOro YIpaBIeHUS
sHeprocucteMaMu. — M.: DHeproatomuszar,1988. — 223c.

Tyresuu B.H. Tenemexaunuka: Yu. [Tocobue nna py3os. M.: Beicinas mikona, 1985.
MeTo/B1 pelleHH s 3a/1a4 peaibHOro BpeMeHH B snekTposHepretuke/ [loa pea. A.3. 'amma
1 M.H. Pozanosa. — HoBocubupck: Hayka, 1991.

Bapronomeii IT.U. HUudopmauuorHoe obecneyenue 3agau ACJIY sHeprocuctem: Y.
nocobue. ExarepunGypr: uza. YI'TY, 1998.

Ap3zamacuee JI.A., Bapronomeit TLH., Xonan AM. ACY M onTHMH3allis pPEeXHUMOB
sneprocucteM. M.: Briciuas wkona, 1983.



Y MHHHCTEPCTRO HayKHU M Beicuiero obpasosaHus Poccuiickoii ®enepauuH.
PaJiIbCKUN Y p P
ene aﬂbelﬁ denepaibHOE rOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTebHOe yUpexaAeHHE
lp a p BEICIIEro obpazoBanua «Y palibCkHii (eflepanbHbIi YHHBEPCHTET HMEHH
p p P y p

YHUBEpCUTET nepsoro [pesunenta Poccuu B.H. Ensuunay (VYpdV)

yMeHi nepeoro lpeavaenTa Vpanbckuil sHepreTHyecknit nHcTHTYT (Y panOHHH)

Poccwm b.H. Enbuuna Ipozpamma ecmynumensrsix uchsimanuil 6 acnupanmypy 13.06.01 —
Ypanbckuii nexmpo- u mennomexrHuKa

3HepreTH4ecKuh cmp. 42 uz 47
HHCTUTYT

I[ﬂculm.mma CIenMNaJIH3alHu: l'lpommumenﬂan TeIIOIHEePreTHKa

Paznen 1. Texunyeckasn TepMoaHHAMHKA
OcHoBHas nuTepatypa
1. Temnorexuuka: Yue6. nns Byzos / IToa pen A.IL. Backakosa, 3-e u3a. nepepa6. / M.: 000
«HUJ1 «kBACTET»». 2010. 328 c.
2. TexHuueckas TepMoAMHaMMKa: yyeGHoe mocobue B 2-x 4. / A.B. Ocrposckas, E.M.
Tonamayes, B.C. Benoycos, C.A. Heiickas. Ekarepun0ypr: Yp®V, 2010.
JlononHuTeNbHas TUTEpaTypa
1. Tennorexuuka: YueGHUK A1 BTy30B /oa obul. pea. A.M. Apxaposa u B.H. Adanacresa.
M.: U3a-o MI'TY um. H.D. Baymana, 2004. 712 c.
2. AnekcanupoB A.A. TepMoauMHaMH4YecKME OCHOBBl LMKJIOB  TEIIO3HEPTeTHYKECKHX
ycraHoBok. M.: U3a-so MOH, 2004. 158 c.
3. Kupunaun B.A., Ceiues B.B., llleiinmma C.A. Texnnueckas repmoanHamuka. M.: Hayka,
1991. 512 ¢,
4. Bazapos U.I1. Tepmoaunamuka. M.: Beicias mkona, 1991, 376 c.
CG6opHHMK 3a7a4 MO TeXHMYecKol TepmoauHamuke / Auapuanosa T.M., Jlsammnos b.B.,
3y6apee B.H., Pemuzor C.A. M.: Dueprus, 2000. 240 c.
6. Anexcanapos A.A., ['puropres B.A. Tabauupl TennodusuyecKMX CBOACTB BOABI H
BogsiHoro napa. M.: Mza-so MO, 2003. 168 c.

o

Paszgen 2. OcHOBBI TENJIO- H MaccoobMeHa
OcHoBHas nuTeparypa
1. Jynsues I''H., Tuxounos C.B. OcHoBbl Teopun Temnomaccoobmena. CIIGIY HUTMO, 2010.
93c.
2. T'yxman A.A. IlpuMeHeHHEe TeopuM NOJOOMA K HCCICAOBAHHMIO IPOLIECCOB TEILIO-
maccoobmeHa: [Tpoueccrl nepeHoca B ABmKyLueics cpese. — 3-e u3a. M.: URSS, 2010.
HononnurensHas nuTepaTypa
1. Canoxuukor B. . Tenmomaccoobmen: yueb. mocobue; Hayd. ped. B. C.benoycoea.
Exarepunbypr: YI'TY-YTIH, 2007. 188 c.
2. Hcauenko B.IL., Ocunoea B.A., Cykomen A.C. Teronepenada. M.: Dueprus, 1987. 416 c.
3. Koponee B.H., Mamaes B.B. Tenmomaccoobmen. W3z, VIJIA, 2000
4. llgerkoB ®.®. TemnnomaccoobmeH: yueGHoe mnocobue ana ByzoB / @.@. [lgeTkos,
B.A. I'puropres. M.: MDH, 2005. 550 c.
5. Kyratename C.C. OcHoBm Teopun Temnootmena / C.C. Kyrarenaaze. Hosocubupcek:
Hayka, 1989. 416 c.
6. Kpacnomekos B.A. 3anaunuk no reronepeaade / B.A. Kpacnouekos, A.C. Cykomen. M.:
Oueprus, 1981. 264 c.

Pasnen 3. Tenio3HepreTnyeckHe yCTAaHOBKH
OcHoBHas nuTepaTypa
1. Ha3smees }O.I. Tennoo6mennsie annaparsl TIC: yuebHoe nocobue ans BY3o0s. M.: MOH,
2010.
2. Jlensrun I'.H. Tennorenepupytomue ycTaHoBku: Yueb. s By30B. — 2-€ W3, nepepad. u
pon. /T".H. Jlensrun, B.W. JleGener, B.A. [lepmskor, [1.A. Xasanos — M.: 000 «UJ
BACTET», 2010. — 624 c.

© YpdY
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ene aanbIFl (enepanbHOE TOCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTelbHOE YUpexkIeHHe
q) D. p BeICLIEro 0bpazoBanus «Ypanbckuii penepanbHblii YHHBEPCUTET HMEHH

yH ”BEDCHTET nepeoro INpezunenta Poccuu B.H. Ensuunay (YpdV)

umeHu nepeoro MpesupeHta Vpaneckuii aHeprerndeckuii uHcTHTYT (Y pandHHH)

Poccvm B.H. EnbumHa Hpozpamma ecmynumenvubix uchsimanuii 6 achupanmypy 13.06.01 —
Vpanbckuii Dnekmpo- U Men10mexHuKa

IHepreTuyecKkun

uucgwry'r cmp. 43 uz 47

HerpaauuuoHHble W BO30GHOBIIsiEeMBIE WCTOYHMKH dSHeprum/ Yueb. ans By3os /
A.I1. Backakos, B.A. Myu M.: «MI»BACTET», 2013. 356 c.

Marazees B.11I. Mcrounuku W cucteMbl TemnocHaOxkenus / B.II. Maragees. M.: U]|
«OHEPT HA», 2013. 272 c.

CazanoB B.B. TIpoMbllieHHblE TEMJIO3HEPreTHYECKHE YCTAHOBKM M CHUCTEMBI  /
B.B. Cazanog, B.W. Cutac. M.: Usparensckuii nom M3H, 2014. 275 c.

HononHuTenbHas mMTeparypa

1.

10.

11.

12.

Tennoo6MeHHHKH 3HEPreTHYECKHX YCTaHOBOK: yuel. 1d cTyieHToB By30B. / [K. 3. Apcow,
C. H. baunxkos, B. . Bpesrun u ap.]; nog obm. pea. 0. M. Bpozoga. - 3. 2-¢, uenp. u
nor. - Exarepunbypr: YI'TY-VIIH, 2008. 816 c.

SAxosnes b.B. INosbiende 3¢pHeKTHBHOCTH cHUCTEM TeIUIOPHKALMA M TennocHabxeHus /
B.B. Slkorner. M.: Hosoctu TemnocHatxenus, 2008. 448 c.

Xsmanan JI. M. Teopus TomouHeIX mpoleccoB: VYueOHoe mnocobue s BY30B.
M.: Dueproaromusaar, 1990. 352 c.

[Tomepanuer B. B. OcHoBbl mnpakrtiyeckoii Teopuu ropenus. JI.: DuHeprus, 1973.
264 c.

Prikkun B.S. Tennossle anekTpuueckue ctanuuu. M.: Dneprus, 1975.

Crepman JI.C., TTokpoeckuii B.H. @u3znyeckue 1 XUMHYECKHE METO/Ibl 06pabOTKH BOABI Ha
TAC: Yyebuuk. M.: Dneproaromusaat, 1991. 232 c.

Koctpukun FO.M., Mewepcknii H.A., Koposuna O.B. Bononoaroroska u BOJHBIA pexXHM
3HEprooOsEKTOB HHU3KOrO M cpeaHero jAaenenus. CrpaBounuk. M.:. DHeproaroMu3jar,
1990. 254 c.

Vxos B.H., Banpabepr A.1O., Msarkos B.M., Pemmpos UK. Ounctka npoMBIIUIEHHBIX
razoB ot neu1d. Mocksa, Xumus, 1981 roa.

ITpoMBIIIIEHHBIE TEMIOMAcCOOOMEHHBIE TpOLecChl M ycTaHOBKM. baknactor AM. u
np.//YuebuuK ayis By30B 1o cnew. «[IpoMbliLIeHHas Tenno3HepreTikay. -M.: DHeprousar,
1986. - 326 c.

Jle6enen I1.J1. TennoobMeHHBIE, CYIIMIbHBIE W XONOJUIbHbIE YCTAHOBKH. Y4eOHHMK A1
CTY/IEHTOB TEXHHYECKHX BY30B. - 2-¢ U3Jl., nepepad.- M.: Dneprus, 1972. 320 c.
Cupnenexoeckuii JLH.,, HOpener B.H.  KorenbHble  yCTaHOBKM  NPOMBIILICHHBIX
npeanpusaTHid. YueGHuk. M.: DHeproatomusiar, 1988.

KOTnbl-yTHIM3aTOpEl M 3HeprotexHonorudeckue arperatsl/ A.Il. Bounos, B.A. 3aiiues,
JL.U. Kynepman; noa pea. JI.H. CunenskoBckoro. M.: Dneproatomusiar, 1989. 272 c.

Paznen 4. [IpombilnieHHas TeNJI0OOHEPreTHKA
OcHoBHas nHuTepaTypa

I

© Vp®Y

DHeprocbepexkeHHe B TEMIOIHEPreTHKE M TEIVIOTEXHONOTMAX: y4eOHMK /1A BY30B /
O.J1. lauunos, A.B. I'apsies, U.B. SIkoenes u ap.; mox pen. A.B. Knumenko. — 2-e u3n.,
crep. — M.: MDH, 2011. 424 c.

Janunos O.J1.,, Myuuy B.A. HMcnonp3oBaHHe BTOPHYHBIX 3HEPreTHYECKHX pPECYpCOB. —
Exatepunbypr: YI'TY-VIIH, 2008. 154 c.

Hanunos H.U., lllenokor .M. OcHoBbl 3Heprocoepexxenus. — ExatepunOypr: Uucturyt
sHeprocbepesxenus, 2008. 526 c.

Cikarpiii Bo3ayx. FO.B. Kysnenos, M. 0. Kyzneuos, A.A. Bepesuii. Exatepunbypr, ¥YpO
PAH, 2012. 554 c.

Honun A.A. I'azocHabxenue: Yueb. nna By3os. CI16.: U3a. « Jlans», 2012, 4438 c.
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YPaﬂbCKHﬁ MuHHcTepCTBO HayKH H BhiciIero o0pasoBanus Poccuiickoii ®enepauyn.
enepasibHbINA DenepansHoe rocyaapcTBeHHOE aBTOHOMHOE 00pazoBaTeNbHOe YupexaeHHe
q) a p BeICHIETO 0OpazoBanuA «Ypanbckuii henepanbHblil yHHBEPCHTET HMEHH

yHUBEpcuTer nepsoro Ipesunenra Poccun b.H. Ensuunan (YpdV)

umenn nepeoro Mpeaugeqta Ypanbckuil s3nepreruueckui vHeTHTyT (YpandHUH)

Poccan b. H. Enbumha Hpozpamma ecmynumenvHuIx uchHblmanuii ¢ acnupanmypy 13.06.01 —
Ypanbckuit Dnekmpo- u meniomexHuKa

IHEepreTMYeCKuit

uucgu'ry'r cmp. 44 uz 47

CkadreiMoB H. A. OcHoBel razocHaOxenus. Munck: M3a. DKOJIUT, 2012. 344 c.
OcHOBBI  MpOEKTUPOBAHMA M OJKCIUIyaTallMW  CHCTEM  rasopacrnpeielieHHs H
razonotpebneHus: Yue6Hoe nocobue. /0. b. Konu6aba, B. ®. Hukumog, M. 10. OmeToBa.
— CII6.: Uza. «Jlane», 2013. 208 c.

ITapamonos A.M., CrapukoB A.Il. Cucremsl Bo3zayxocHabxenus npeanpusatuid. CII6.:
Jlans, 2011. 160 c.

HOHOHHHTCJ'IBH&H JIATEpaTypa

13.

14.

15,

16.

17,

18.

[TpombliunenHas TennosHepreTHka M TerorexHuka: Cnpasounuk / Iloa obui. Pen.
A.B. Knumenko, B.M. 3opuHa. — 3-e uza., nepepa6. — M.: MDH, 2004. 632 c.

Hanunos HH., Illenokor .M. DHumknoneams sHeprocoepexxenus. — EkatepuHOypr:
Cokpar, 2004. 368 c.

bapmun M.B., Kynuc M.J1. CxkuxeHHBINH NPUPOIHBIN ra3 BYepa, Cerous, 3astpa. /[lox pes.
A.M. Apxapoera. M.: U3a. MI'TY um. H.D. Baymana, 2009. 256 c.

Poccuiickas rasosas snuuknoneaus. /Tlox pen. P.U. Baxupesa. M.: Hayu. usa. «Bonbuias
Poccuiickas sHUMKIOneaus», 2004. 527 c.

Puxrep JI.A., Boakoe D.I1., ITokporckuii B.H. OxpaHa BogHOTO U BO3AYIIHOTO BacceHOB
ot BeibpocoB TOC, Mockea, Dueprousaar, 1981 roa.

Cazanor B.B., Curac BHM.  TennosHepretudeckue  CHCTEMBl  MPOMBILUIJIEHHBIX
npeanpuaTui. -M.: DHeproaromusaar, 1990. — 304 c.

JAucuunanna cnennaan3anny: TenioBble d1eKTpHYecKHe CTAHIHH, HX JHEPreTHYeCKHEe CHCTEMbI
H arperarthbl

OcHoBHas nuTeparypa

1.

© YpoY

I"a3orenepatopHble TEXHOIOTHU B 3HepreTike. MoHorpadus / A.B. 3aiiues, A.®. PLIKKOB,
B.E. Cunun u ap.; noa peaakumei A.@. PepkkoBa. — Exarepun6ypr: tunorpagus 000
«PA YTK», 2010. — 611 c.

Anxacos. A.B. Bo3o6HoBnsiemas suepreruka. M.: ®uzmaraut, 2010.

HMHHOBaLIMOHHEIE TEXHOJIOTMH B 3HepreTuke/moa obumi. pen. H.B. Knoukoroii. —HMBaHoBo:
Hayunas meicab. 2011.

Hasmees FO.I'. Tennoo6mennsie anmapatsl TOC: yuebHoe nocobue ayist BY308. M.: M3H,
2010.

JLE. CrepuuH. OcHOBbI razoBoii quHamuku. M.: Byszoeckas kaura, 2012, 332 c.

Henarun I'.H. Tennorenepupyromue yctaHoBKH: Yued. 1s By30B. — 2-e u3j., nepepad. u
jpon. /T"H. lenarun, B.W. Jlebenes, B.A. Ilepmsakos, IT.A. Xasanoe — M.: 000 «U]]
BACTET», 2010. — 624 c.

Tennorexnuka: Yue6. nna Byzoe / [log pen A.Il. Backakosa, 3-e usa. nepepa6. / M.: 000
«MJ1 «cbACTET»». 2010. 328 c.

. PIII. 3arpyraunos, A.H. Harophoe, A.®. Poikkos, I1.LK. Cenauun. Texnosoruu

rasupHKaluy B naoTHoM cioe: Mosorpagus/ Ilog pea. I1.K. Cenaunna. Bapnayn: OAO
«AnTaickui oM neyatn», 2009. 296 c. ,

Biofuel's Engineering Process Technology/ Ryzhkov A.F., Silin V.E.Bogatova T.F., Popov
AV, Usova G I — Croatia; InTech, 2011. 732 p.
(http://www.intechopen.com/books/biofuel-s-engineering-process-technology/the-effect-
of-thermal-pretreatment-process-on-bio-fuel-conversion)
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yHUBEPCUTET nepeoro [pezunenta Poccun B.H. Ensupnay (Yp®dY)

umenm nepeoro Mpesugexta Ypanbckuil sHepreTHueckuit unctuTyT (Ypan2HKMH)
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IHepreTHHecKumn
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10. Bpysaka B.A. UnxeHepusiii ananu3s B Ansys Workbench: Yuednoe noco6ue. / bpyska B.A.,
B.I'. ®okun, E.A. Connycora, H.A. I'nazynora, M.E. Anesnos.-Camapa : Camap. roc.
TeXH.yH-T, 2010. 271c.

11. Mopozos EIM. ANSYS B pykax uHxeHepa: MexaHuka paspymenua Moposzos E.M.,
Myizemuex A.1O., Ilanckuit A.C. - M.: IJEHAHJI, 2010. - 456 c.

HononuurenpHas 1uTepaTypa

1. Xopoe HO.M. TepMoanHaMHKa XUMHUYECKHX nporieccoB — M.: Xumus, 1985.

2. OcHOBBI IPaKTHYECKOM TeOpHHU ropeHus: yued. nocobue ana pysos / B.B. [lomepanues
[u ap.], — moa pea. B.B. ITomepanuesa. — JI.: DHeproaromusaar, JIeHUHrp. OT-HHE, —
1986.

3. HUsomos M.A., Pocnskos I1.B. [IpoekTupoBanue u pacuer ropenok. — M.: MOH, 1990.

4. Kantoposuu B.B. OcHOBEI TeopuH ropeHus ¥ razudukalmu Teepaoro ronnusa / b.B.
Kanropoewnu. — M.: U3a-s0 AH CCCP, 1958.

5. 3ensposuu A. B., Bapen6narr I'. U., JIubpoeuu B. b., Maxsunanze I'. M.
MaremaTudeckas Teopus ropeHus v B3pbiBa. M.: Hayka, 1980.

6. Xsmansan J[.M. Teopus Tonounsix npoueccoB — M.: DHeproatomusaar. 1990.

7.  Xurtpus JL.H. ®@usuxa ropenus u s3pbiea / JLH. Xutpun — M.: H3g-s0 MI'V, 1957.

8. ba6uii B.H. I'openue yroasHoMH NbIIM M pacyeT neuieyroasHoro ¢axena / B.U. babui,
[0.®. Kyeaes — M.: Dueproatromuszar, 1986.

9. Kuoppe 1. I'., Dmanysns H. M. Kypc xumMudeckoii kuHeTHKH. 4-¢ u3aanue, M.: Beicinas
mkona, 1984.

10. IMarankap C. YnucneHHble METO/B! peLICHHS 33/1a4 TEMIO0OMEHa U IMHAMHKH KHIKOCTH.
M.: DHeproatomusaar, 1984. 152 c.

11. Jloiuanckuii JI. I'. Mexanuka sxuakoctu M raza. M.: Hayka, 1970. 840 c.

12. Bynees H.H. IpoctpancTeenHas Moens TypOyneHTHoro oomena. M.: Hayka, 1989.

343 c.

6. Pexomenayemblie MHTepHeT-pecypchl
Jucuunauna cneyuanuszauun: TypéoMaminHbl H KOMOMHHPOBaHHBIE TYPOOYCTAHOBKH

http://minenergo.gov.ru — caiT MUHHCTEpCTBa SHEPreTHKH PO

http://www.gazprom.ru — caiit OAO «["aznpom»

http://www.sciencedirect.com — caiit ScienceDirect, npeocTaBAAIOLIMIA A0CTYI B HAYYHBIM
nyoauKanmsIm

http://apps.webofknowledge.com — caliT MexXAyHapOAHOH HaAYKOMETPHYECKOH Ha3bl JaHHBIX
Web of Science

http://www.scopus.com — caiT MeXIyHApOAHOH HayKOMeTpHUecKoii O6a3bl JaHHBIX Scopus

http://lib.urfu.ru/ — caiit 30HanBHO# Hay4yHo# 6uOAMOTEKH YpDY

JIMCUMNJIMHA CeNHATH3AIHN: DIeKTPOMEeXaHHKA H YJIeKTPHYecKHe annaparhl
https://new.siemens.com/ru/ru.html - caiit 00O «Cumenc» B Poccun

https://new.abb.com/ru - caiit komnanuu ABB B Poccun
https://www.se.com/ru/ru/ - caiit Schneider Electric B Poccun

© YpoV



YDa.anKVIFI MHUHHCTEPCTBO HAayKH H BEICIIETO 06pa3oBaHHs Poccuiickoi @enepauii.
ene aﬂbelﬁ denepanbHOE roCy1apCTBEHHOE aBRTOHOMHOE 00pasoBaTe/lbHOE yUpekaeH e
qJ A p BICLIETO O6pazoBaHs «Ypanbekuii denepanbHelii YHHBECPCHTET HMEHH

yHuUBEpCUTET nepeoro Ipesunenta Poccun B.H. Enpuunay (Yp®Y)

umeHu nepsoro lpesugeHTa VpanbCcKHil SHEPreTUUECKUH HHCTHTYT (Ypan2HHH)

Poccvm b.H. EnbumHa Mpozpamma ecmynumensusix ucnsimanui ¢ acnupaumypy 13.06. 01 -
VpanbCckuii Dnexmpo- u men1omexHuKa

IHepreTuvecKun

MHCTHTYT cmp. 46 uz 47

I[HCIIHI'[J'IHH& CrnenHaJIH3alHu: BJIEKTPOTEXHH‘IECKHQ KOMILJIEKCHhI H CHCTEMBbI

https://new.siemens.com/ru/ru.html - caiit 000 «CumeHc» B Poccun
https://new.abb.com/ru - caiit komnanun ABB B Poccuy
https://www.se.com/ru/ru/ - caiit Schneider Electric B Poccun

,lIncummmla crnenvaJIiM3anHM: BJICKTI)OTBXHOJIOI'HH

https://new.siemens.com/ru/ru.html - caiit OO0 «CumeHc» B Poccun
https://new.abb.com/ru - caiiT komnanuu ABB B Poccuu
https://www.se.com/ru/ru/ - caiit Schneider Electric 8 Poccuu

JIHCHMMIHHA CIENHATH3ANMH: JJIeKTPHYeCKHEe CTAHUHH H 3/IeKTPOIHEPreTHYeCKHEe CHCTeMbI
https://www.so-ups.ru/ - caiit AOQ «CO E9C»

https://www.rosseti.ru/ - caiit [IAO «PocceTh»
https://prosofisystems.ru/ - cait Q00 «IIpocodpr-CucreMen»

Juncnuminna cnennannsanun: IIpoMeiieHHasi TENUIOYHEPreTHKA

http://lib.urfu.ru/ — caiitT 30Ha/ILHOM Hay4HOH oubnuorekn Yp@Y

http://www.rsl.rw/ — caiiT Poccuiickoii I'ocyaapcTBeHHOM OMONMHOTEKH

http://www.nlr.rw/ — caiit Poccuiickoil HalMOHAIEHOH OuONMOTEKH

http://www.gpntb.ru/ — caliT rocy1apcTBeHHOH MyOIHYHOM Hay4HO-TeXHUYECKOH 6ubIHoTekH
Poccun

http://www.public.ru/ — caliT myonuyHOH HHTEPHET-OHOIHOTEKH

http://www.lib.students.ru/ — caifT cTyaeHuecKoi GHOIMOTEKH

http://www.lib.pu.ru/ — caiiT Hay4HO# GHOIHOTEKH Caukr-Ilerepbyprekoro I'ocyaapcTBeHHOTO
VHuBepcUTETA

http://www.eLIBRARY .ru/ — caliT Hay4HO# 21€KTPOHHOH GubInoTeKH

JucuunauHa cnenuanusanun: Tennospie sneKTpHYecKHe CTAHIMH, HX YHEPreTHIECKHE CHCTEMBI
H arperarbl

http://minenergo.gov.ru — caiiT MUHMCTEPCTBA SHEPIETHKH PO

http://www.gazprom.ru — caiitr OAO «"aznpom»

http://www.sciencedirect.com — caiit ScienceDirect, NpeiocTaB/IAIOUIHME T0CTYTI B HAY4HEIM
nyoaMKaLmam

http://apps.webofknowledge.com — caiiT MeXLyHapoHOH HayKOMETpHYecKoi 0a3bl JaHHBIX
Web of Science

http://www.Scopus.com — caifT MexKIyHapoAHOH HayKOMETPU4ECKOH 6a3bl aHHBIX Scopus

http://lib.urfu.ru/ — caift 3oHanbHO#H Hay4HOH OHOIHOTEKH YpdVy

© Yp®dY



YDaanKMﬁ MHUHHCTEPCTBO HayKH H BBICILIEro obpasosanns PoccHiickoit denepaunn.
DenepanbHOE roCy1apCTBEHHOE ABTOHOMHOE 00pa30BaTeNbHOE YUPeKIEHHE

menepaanb'M BRICIIET0 00pasoBanns «Ypanbckuil henepanbHblil yHHBEPCHTET HMEHH
YHUBEpCUTeT nepsoro IMpesunenta Poccuu B.H. Envunnan (YpdY)

UMeny nepsoro lpesuaeta ¥Ypaneckuii sHepreTuyeckuii uHcTuTyT (YpanIHUH)

Poccun b.H. Enbumna IIpozpamma scmynumenshbx ucnsimanuii ¢ achupanmypy 13.06.01 —
Vpanbckmit Inekmpo- u meniomexnHuKa

;:ig;ﬁ;ﬁ”e‘“““ cmp. 47 uz 47

IIporpamMmy BCTYNMTENBHOrO MCHIBITAHMS B ACTMPAHTYPY MO HANPABIEHHIO MOATOTOBKHM
13.06.01 — DnekTpo- 1 TenoTexHuKa paspaboranu:

e
=l

3aBenyromuii Kadenpoil «ABTOMAaTH3MPOBAHHbIE Vi (ITazmepun A.B.)
3MEKTPHYECKUE CHCTEMBI», JI.T.H. g ""j,(_r_l_ég/gfb/b)

3aBenyromuii  kadeapoil  «DNEKTPONPUBOA H i (KocTteiner A.B.)
ABTOMATH3ALMHA  TPOMBILUIEHHBIX  YCTAHOBOKY, (nojimmen)

K.T.H. /

3aBenyiomi  kadenpoit «TemnosHepreTHka U ‘ (Myunu B.A))
TEMIOTEXHHUKAY, 1.T.H. Cb)

3aBenyrowmii kaenpoi «Tennoeble (boratoa T.®.)
SJIEKTPHYECKHE CTAHLMKY, K.T.H. \-/(ﬂobﬂ/ﬂ;iﬁ_)/. :

3aBenytommii  kadeapoit  «DIEKTPOTEXHHKAY, a4 (Ppuzen B.3.)
I.T.H. /Sponpdics)

JIMeT cornacoBanus
— —

HupexTtop Vpansckoro SHEPreTUYECKOro _— (Capanynoe C.@.)
HHCTHUTYTa, J1.T.H. (noanuce)
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