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1. OBIIME ITOJIOKEHU A

K BcTynuTenbHBIM UCIBITAHUSIM 110 IpOrpamMmam MOATOTOBKM HAY4YHO-IIEAArornyeckux Kajapos
B acnupantype CamI'TY gpomyckarorcs nuna, HuMeErONMe o00pa3oBaHUE HE HUXKE BBICIIETO
(cenuaauTeT UM MarucTpaTypa).

[Ipuem ocymecTBisieTcs Ha KOHKYPCHOM OCHOBE 110 pe3ysibTaTaM BCTYNUTEIbHBIX UCTIBITAHUM.

[IporpaMMa BCTYNMUTENbHBIX UCHBITAHUM 110 MPOrpaMMaM MOJATOTOBKH Hay4HO-IIEAArorn4ecKux
KaJpoB B acmupaHTtype mno HampabieHutro 13.06.01 DnekTpo- H TEIUIOTEXHHWKA, MTPOQHIn:
DnexkTpoMexaHuKa M 3JIEKTPUUYECKUE ammapaThl, OJEKTPOTEXHUUYECKHE KOMIUIEKCHI M CHCTEMBI,
DNEKTPOTEXHONOT S, DIEKTPUUECKUE CTAHIIMU U 3JIEKTPOIHEpreThYecKrue cucteMsl, IIpombliiieHHas
TEIUIOPHEPreTHKA, TelsoBble AIEKTPUYECKUE CTAHIMM, UX SHEPreTUYECKHE CHUCTEMbl M arperarsl
COCTaBJeHa Ha OCHOBaHUU (enepaabHBIX TOCYAapCTBEHHBIX 00pa30BaTeNbHBIX CTAHIAPTOB IO
HaIpaBJICHUSIM, COOTBETCTBYIOIIMM YKPYIIHEHHOH Tpymne HampasieHuid mnoarotosku 13.00.00
DNeKTpo- U TEIUIOIHEPreTUKa, M, OXBaThIBa€T 0a30BbI€ MUCIUIUIMHBI MOATOTOBKH CHEIHMATUCTOB U
MarvcTpoB I10 JIaHHBIM HAIIPaBJICHUSIM.

2. HEJb BCTYIIUTEJBbHOI'O UCIIBITAHUSA

BerynurensHble MCTIBITAHUS TPU3BAHBI OMPENEIUTh CTEIEHh TOTOBHOCTH MOCTYMAIOIIETO K
OCBOGHHUIO OCHOBHOUM 00pa3oBaTeNbHOIl MPOrpaMMbl acHUpaHTypbl Mo HampaieHuio 13.06.01
DNEeKTPO- U TEIUIOTEXHUKA, MPOQPIIN MOATOTOBKH IJJICKTPOMEXAaHHWKA M JJIEKTPUYCCKHUE alllaparhl,
DNEeKTPOTEXHUYECKUE KOMILIEKCHl U CHCTEMbI, DJIEKTPOTEXHOJIOTHS, JJIEKTPUUYECKUE CTAHLHHU U
AJIEKTPOIHEPTETUUECKUE CHUCTEMBbI, [IpOMBINITIEHHAs TEIUIOPHEPreTHKa, TeruioBble SJEKTPUUYECKUE
CTaHIIMH, UX SHEPTeTUUYECKHE CUCTEMBI U arperathbl.

3. ®OPMA INPOBEJIEHUSA U KPUTEPUHU OLNEHKHA
BCTYHUTEJBHOI'O UCTIBITAHUA

BerynurensHoe UCHBITAaHUE MPOBOAUTCS B MHUCBMEHHOM (¢GopMe B COOTBETCTBUH C
yCTaHOBJIEHHBIM NpueMHOM komuccuent CamI' TV pacnucanuem.

[Toctynatoniemy mnpeanaraercs OTBETHUTh HMHUCbMEHHO Ha BONPOCHI M (WJIM) PEIIMTH 33/a4d B
COOTBETCTBUH C SK3aMEHAIIMOHHBIMH 3aJaHUSIMH, KOTOPBIE OXBAaTBIBAIOT COAECPKAHUE PA3AEIOB U TEM
MPOrpaMMbl BCTYNUTENIbHBIX HCHBITAaHUN. [l TOArOTOBKM OTBETAa MOCTYMAIOIIME HCIOJIB3YIOT
9K3aMEHALIMOHHBIE JIUCTHI, KOTOPBIE BIIOCIEICTBUN XPAHATCS B UX JIMYHOM JIEJIE.

[Ipn nmpueme Ha oOydeHHe MO MpoOrpaMMaM MOJATOTOBKHM HAy4YHO-TIEJAarorMueckux KaJpoB B
acCIHUpaHType pe3yJbTaThl KaKJIOr0 BCTYNUTEIBHOTO HCHBITAHUS OLIEHWBAIOTCS MO NATHOANIBLHOM
LIKaJIe.

MuHnumanbHOe KOJUYECTBO OayIoB JUIsl KaXKJIOTO HaIlpaBJICHUs MOJATOTOBKH, MOATBEPKAAIOIIEe
YCIIELTHOE TPOXOKIEHUE BCTYIUTEIBLHOTO UCIIBITAHMS, COCTABIISAET 3 DaJlia.

IIxaJjia OeHUBAHUA

«OTJIMYHO» — BBICTABIISETCS, €CJIU NOCTYNAOIINN IPEACTaBUIl Pa3BEPHYTHIE, YETKHE OTBETHI HA
OCHOBHBIE BOIIPOCHI SK3aMEHAIIMOHHOTO OuIIeTa.

«Xopomo» — BBICTABISIETCA, €CIM IOCTYNAIOIUN MPEICTaBUI OTHOCHUTEIBHO pa3BEPHYTHIE,
YEeTKUE OTBETHl HA OCHOBHBIE BOIIPOCHI IK3aMEHAIIMOHHOTO OMIIeTa;

«Y10BJICTBOPHUTEJIBHO» — BBICTABIIAECTCSA, €CIM IOCTYNAIOIIMM MPEACTaBHII OTHOCHUTEIBHO
pa3BepHyThle, UYETKHE OTBEThl Ha OCHOBHBIE BOIPOCHI AK3aMEHALMOHHOrO OujeTra, HpU 3TOM
HEKOTOpBIE OTBETHI PACKPBITHI HE ITOJHOCTBIO;

«HeynoB1eTBOPUTEIBLHO» — BBICTABISAETCSA, €CIM IPU OTBETE IOCTYNMAKOUIETO0 OCHOBHBIE
BOIMPOCHI OMJIeTa HE PACKPHITHI.



4. TIEPEYEHbB PA3JIEJIOB, TEM U CIIMCOK JIMTEPATYPbI

PA3JIEJI 1. JIEKTPOMEXAHUKA U DJIEKTPUYECKHUE AIIITAPATBI

1.1. O6mme BONPOCHI 371eKTPOMEXAHNYECKOr0 NPpeodpa3oBaHusi JHEPIUH

PazButue SHEPreTMKH W AIIEKTPOIHEPTETUUECKUX CHUCTEM. BbIpaboTKa 3JeKTpOIHEpruu Ha
TEIUIOBBIX, THAPABIMYECKUX M AaTOMHBIX CTaHIMSAX. BO30OHOBIsSiEMble UCTOUHUKH 3JIEKTPOIHEPTHH,
ABTOHOMHBIE IEKTPO3HEPIETHUECKUE CUCTEMBI, TPOOJIEMA OXPAaHbl OKPYKAIOILEH CPEJIbI.

[IpumeHeHne SIEKTPUYECKUX MaIllMH, TpaHCHOpPMAaTOpPOB U  amnmapaToB B CHUCTEMax
TeHEePUPOBAHUS, TIEPEIauH, PACIIPEICICHUS U TOTPEOICHHS HIEKTPHUECKON IHEPTUH.

DneKTpoMeXxaHUUecKoe MpeoOpa3oBaHUe SHEPrUud U (U3NYECKUE 3aKOHBI, HA KOTOPBIX OHO
OCHOBAHO.

O06o001eHHas IEKTpUYECKas MallliHA — MaTeMaTUYecKasi MOJIENb IEKTPUUECKUX MAIINH BCEX
TUTOB. JlomyIeHus mpu 3anucyu ypaBHEHUH 0000mIeHHO MamuHbL. JuddepeHnuansapie ypaBHEHHS
B Pa3JIMYHBIX CHCTEeMax KoopauHat. YpaBHeHus [lapka-I'opeBa cunxponHoi mamuHbl. Ousnyeckuii
CMBICII TTapaMeTpOB 0000IIEHHOH MaIMHBI — KO GUIMEHTOB B (P PepeHIINATbHBIX YPaBHEHHSIX.

DNEeKTPOMAarHUTHBIT MOMEHT OOOOIIEHHOM AJIEKTPUYECKOW MAIIMHBI, YpaBHEHUE JBH)KEHUS
poropa. CraTuyeckue M JMHAMUYECKHME MEXAaHUYECKHE XapaKTEPUCTHKU 3IIEKTPOJBUTrATENEH.
CrniocoObl U3MepeHus MOMEHTA.

Bpemennsie 1 mpoCTpaHCTBEHHBIE TAPMOHUKHU B JIEKTPUUECKUX MAIIMHAX, MApaMETPhl BBICIINX
rapMoOHHK. MeTofpl pacuera rapMOHMK MarHuToaBwxKymed cuibl (M/IC) 1 MarHUTHON MHAYKIIUU B
BO3JYIIHOM 3a30p€ C Y4eTOoM (OpMBI 3yOIIOBOM 30HBI CEPACUYHHUKOB M HEIMHEUHBIX CBOMCTB
MATrHUTHOH LIEMH.

Bpemennsie 1 mpoCTpaHCTBEHHBIE TAPMOHUKHU B JIEKTPUUECKUX MAIIMHAX, MTApaMETPhl BBICIINX
rapMoHUK. MeTozibl pacuera rapMOHMK MarHuToABMKyled cuiabl (M/IC) u MarHUTHON MHIYKUIHUU B
BO3JYIITHOM 3a30p€ C Y4YeTOM (OpMBI 3yOIIOBOM 30HBI CEPJACYHHUKOB M HEIWHEUHBIX CBOMCTB
MarHUTHOH IEIH.

1.2. O6ue BONPOCHI MAIIMH MEPEMEHHOI0 TOKA

Onexrpoasuxkymas cuna (3/C), uHAyMpoBaHHAs B MPOBOJHUKE, PACIIOIOKEHHOM B Ma3y
NEKTPUYECKOM MAIIMHBI, 3aBUCHUMOCTb €€ OT HUHAYKuMH B 3a3zope. OJIC BHUTKa, KallylIKH,
KaTyIIeYHO! Ipynibl U Ga3bl.

M/JIC 06MOTOK IEpEeMEHHOT0 TOKA. ¥ KOPOUEHHE I1ara, CKOC 1Ma30B, pacipeesieHne 0OMOTOK.

YCTpONCTBO M NpPHUHLUI JAEWCTBHUA ACUHXPOHHOTO nABHrarens. KOHCTpyKIus acCHMHXPOHHBIX
nBurareneil ¢ k.3. U (azHbIM POTOPOM. ACHHXPOHHBIE JABUTaTENIM C IMOBBIILIEHHBIMU IYCKOBBIMU
CBOMCTBAaMH.

VYpaBHeHHE DJIEKTPUUECKOTO pPABHOBECHUS ACHUHXPOHHOM MamuHbl. CXeMbl 3aMelleHus
ACUHXPOHHBIX JBUTaTeleil. OJIEKTPOMArHUTHAsT MOIIHOCTh M OCHOBHBIE DJIEKTPOMAarHUTHBIE
COOTHOIIEHUS B ACHHXPOHHBIX MallliHaX. DJIEKTPOMAarHUTHBII MOMEHT aCUHXPOHHOTO JIBUTaTEeJIsl.

OHepreruyeckas jauarpaMma acuHxpoHHoro jBurarens. [lorepu wu  KII[A. PaGoune
XapaKTePUCTHKU aCUHXPOHHBIX JIBUTaTENIEH.

MexaHuueckne XapakTEpUCTUKM aCHHXpPOHHBIX JBurareneil. Ilyck B X0J aCHMHXPOHHBIX
nBurareneil. PerynupoBanue 4acTOTHI BpAIlleHUs! aCHHXPOHHBIX JIBUTaTENEH.

ACHHXPOHHBIH BUTaTENb B 0HO(a3HOM pexkume. KoHieHcaTopHble aCHHXPOHHBIE IBUTATEIH.

KoHcTpyKiiMs SBHONOJIOCHBIX UM HESIBHOIIOJIOCHBIX CHHXPOHHBIX MamMH. CHHXpOHHBIE
MAalllMHBl MajJoOd MOIIHOCTH (ILIaroBbl€, PEAKTHUBHBIE, TMCTEPE3HCHBbIC, YHHUIOJSApHBIE). CrocoObl
OXJIKJEHUSI CHHXPOHHBIX MalllKH.

Huarpamma Ilotee TypOoreneparopa. IlocTpoeHue peryaupoBOYHONW XapaKTEPUCTUKU 10
nuarpamme [lotbe. BekTOpHBIE IHarpaMMbl CHHXPOHHBIX SBHOIOJIOCHBIX MAIllMH IPU Pa3HbIX TUIAX
Harpys3kKu.



CunxXpoHHas MalMHA, paboTaromas HapayieNbHO ¢ ceThbio. CHHXPOHHU3AIMS CHUHXPOHHBIX
MamuH. CHHXpOHHU3UPYIOIIass MOIIHOCT, U MOMEHT CM. PerynupoBaHne akTUBHOM M PEaKTHBHOMN
MOIIHOCTH CUHXPOHHOI'O T€HEpaTopa.

BekropHas nuarpaMma CHHXpPOHHOW MallIMHbl, paboTaroMIei mapauieabHo ¢ CeThio. V-00pa3Hbie
XAPAKTCPUCTHKU CUHXPOHHBIX MAIlIWH.

1.3. ManmuHbI MOCTOAHHOI0 TOKA

MaruuTtHoe 1oJie B MalluHax MOCTOSIHHOTO ToKa. CrocoObl BO30YX/A€HUS MAIlIUH MOCTOSIHHOTO
TOKAa. MarHuTo3JIeKTpUYECKUE MAILIUHBI.

Ocnonbie ypaBHenust MIIT. DJIC skops. MJIC MarHuTHOM ey 1 OOMOTKH BO30YKICHHUS.
YpaBHEHHE MOMEHTA U AIEKTPOMATHUTHON MOIIIHOCTH.

[IleToyHbli KOHTAKT M €ro BOJIbT-AMIIEPHBIE XAPAKTEPUCTUKU. YPAaBHEHUS KIIACCUYECKOU
TEOPUU KOMMYTAllMW, BUIBl KOMMYTAIIMOHHBIX MPOIECCOB. AHanmu3 (HaKTOpOB, BIUSIONUX Ha
koMMyTanuo. CrocoObl yiydiieHuss KoMMmyTanuu. Kpurepun noTeHuanbHON yCTOMYUBOCTH U MEPBI
00pBOBI C KPYTOBBIM OTHEM. HacTpoiika koMMyTaIuu.

OOmoTKH sikopsi. BosHOBBIE, TeTiIeBble, KOMOWHUPOBAHHBIC. YPaBHUTEIbHBIE COCIUHEHUS
MIEPBOTO U BTOPOTO pojaa. OOMOTKH JOOABOYHBIX MOJFOCOB, KOMIICHCAIIMOHHBIE OOMOTKH.

DHepreTuyeckas JuarpaMmma JBuraress nocrosHoro toka. [Torepu u KII/I.

[Tyck aBurarenei moCTOAHHOTO TOKA. PerynmpoBaHne CKOPOCTH BpaILCHUS.
OHeprodPpGeKTUBHOCTh METO/I0B PETYIUPOBAHUS

Maruautaoe none MIIT Ha X010cTOM X0y | 1O Harpy3koi. Peakius sikopsi. CriocoOs1 60phObBI
C BPEIHBIMU IOCIEACTBUSAMU PEAKLIUU AKOPA.

HcnosnnutensHble qBurarenu cucrem apromatuku. beictponericreue JAIIT. Mammnsbl ¢ rmagkum
U NOJIBIM sIKopeM. TaxoreHepaTopsl MOCTOSIHHOTO U IEPEMEHHOTO TOKA.

I'eHepaTopbl IOCTOSTHHOTO TOKa M MX OCHOBHBIC XapaKTePUCTHKU. MexaHWUYecKne W pabouune
xapaktepuctuku JIIT ¢ pa3nuyHbpIMU TUTTAaMU BO30YXKICHHUS.

1.4. TpancdopmaTopbl

TpancpopmaTopsl Kak 3JIEKTPOMArHUTHBIE TTpeoOpa3zoBarenu sHeprun. Gu3nvecKue mpoiecch B
TpaHcopmarope. MarHuTHbIE CHCTEMBI M OOMOTKH TpaHC(HOPMATOPOB, TPYIIBI COCTUHEHHS
obmorok. Hecummerpuunbsie pexumbl padboTbl. OCHOBHBIE YpaBHEHUS W CXE€Ma 3aMelieHUs
Tpanchopmaropa. Ilapamerpsl TpanchopmaTropoB, MeToabl uX ompeaeneHus. [lapannensHas pabota
tpanchopmatopoB. [lotepu u KIIJ| Tpanchopmaropo. Coeaunenue oOMoTok Y/A u A/Y u
MPOLIECCh, TPOUCXOASIMMEe B OOMOTKaX MW cepAeuHUKax Takux TpaHcopmaropoB. KopoTkoe
3aMbIkaHue B TpaHcpopmaTope. llepexonHbie mporecchl ImpHU BHE3aMHOM K.3. TpaHchopmaropa.
[lepexonHblii mpollecc TpH BKIIOYEHHH TpaHc(hopMaropa B cCeTh. Marepuanbl aKTUBHBIX YacTeil
TpancopmaTopoB. M3oNAIMOHHBIE MaTepuaabl W KJIACChl HMX HArpeBOCTOMKOCTH. CHCTEMBI
OXJXJEHUS TpaHcpopMmaTopoB. HarpeB © TEIIOOTBOA MNpU Pa3lIUYHBIX THUMAX OXJIAKICHUS.
PerynupoBanue HanpspkeHusi TpaHcpopMaTopa Mo Harpy3koi u 6e3 Harpysku. BombTomoO6aBouHbIe
TpaHchopMaTopsl.

Crnncok pekoMeHayeMoii JJuTepaTypbl

1. Bombaek, A. V. DnexTpudeckue MaliuHbl . MalTuHbI IepeMeH.Toka:yueo. / A. Y. Bonsaek, B.
B. I[Tomos. - M. ; CII6. ; Huxuuit Hoeropon : ITutep, 2010. - 349 c.

2. KomeutoB U. I1. Dnexrpuueckue Mammabl [Tekct] : yue6. / U. I1. Konbuios. - 3-¢ w3, uerp. -
M. :Bercmr.uik., 2002. - 607 c. - ISBN 5-06-003841-6

3. Bompaex, A. WU. Dnekrtpuueckue mammHbl [Tekcr] : yue6. / A. W. Bompmek. - 3-e
usn.,mepepad. - JI. : Dueprus, 1978. - 832 c. Kamman, M. M. Dnekrpuyeckne MaIIHHbI
aBTOMATHYECKUX YCTpoucTB [Teker] :yued.mocodue / M. M. Kanmas. - M. : ®opywm : Uadpa-M, 2002.
- 264 c. - (ITpo¢.ob6pazosanue). - ISBN 5-8199-0027-8 (B mep.) : 66.00 p. - ISBN 5-16-000831-4



4. Kanmman, M. M. Dnekrpudeckue Mamuabl [ Tekcr] : yue6. / M. M. Kanman. - 4-¢
u3a.,nepepad.u goi. - M. : Beicmr.mk., 2003. - 469 c.

5. BanoB-CmoneHnckuii, A. B. Dnekrpudeckue mamunsl [ Tekcr] : yue6. / A. B. lIBaHoB-
Cwmonenckuii. - M. : Dueprus, 1980. - 927 c.

6. Dnekrpudeckue MamuHbl [ Tekct] : yueb. ans 6akanaBpos / [lox pen. W.I1.Konsuiona. - 2-¢
u31., mepepad. u gor. - M. : FOpaiit, 2012. - 675 c.

7. Iansn, O. T. Dnexkrpuyueckue MaMHbl nepeMeHHoro Toka [Teker] : yue6. mocobue / 3. T.
lNansn ; Camap.roc.TexH.yH-T. - Camapa : [0. u.], 2014. - 79 c.

8. IIpoxopos, C. I'. Dnexrpuueckue mammunsl [ Tekcrt] : yue6. mocodbue / C. I'. [Ipoxopos, P. A.
XycHytauHoB. - PoctoB H//] : ®enukc, 2012. - 410 c.

9. Makapwuues, 10. A. Cuaxponnsie MammHsbI [ Tekcer] :yde6.mocobue / 0. A. Makapuues, B. H.
OBcsaauKOB ; Camap.roc.TexH.yH-T. - Camapa : [0. u.], 2011. - 152 c.

PA3JIEJI 2. SJIEKTPOTEXHUYECKHUE KOMIIVIEKCbBI U CUCTEMBI.
IJIEKTPOTEXHOJIOI' UL

2.1. DyexkTpocHadKeHne

CucreMbl 3J€KTPOCHA0KEHUS TPOMBIIIJICHHBIX NPEANPUATUN U UX CBSI3b U C AJIEKTPUUECKUMU
cucTeMaMM. XapakKTepHble OCOOCHHOCTH IPOMBILIUIEHHBIX 3JEKTPUYECKUX YCTAHOBOK B psje
oTpaciieil IPOMBIIIEHHOCTH (MaIlMHOCTPOUTEIbHAS, XMMUUECKas, TOPHOI00BIBAIOIIAS U AP.).

OCHOBHbBIE XAPaKTEPUCTUKH MOTpeOUTEeNel U NPUEMHHMKOB 3JIEKTPOIHEPIHU. DJIEKTPUUECKHUE
Harpy3ku u (akTopbl, BIUSIONIME HAa TOYHOCTh HUX OIpeneneHus. BeposrHocTHas Mojaenb
ciyyaitHoro rpaguka Harpy3ok. IlocTpoenune roioBbix rpaukoB Harpy3ox.

CratucTudecKkrue M MPaKTUYECKHE CIIOCOObI METObl pacuera 3JIEKTPUUYECKUX IEKTPHUUECKUX
Harpy3ok. Meroj ymopsiIOYEHHBIX AuarpaMM. MeTOIbl ONpENEeNeHHUs U pacdeTa AJIEKTPUUYECKUX
Harpy3ok oJHO(a3HbIX U Tpex(azHbIX DSJIEKTPONPUEMHUKOB, a HMEHHO: JIBUTaTENbHBIX,
TEPMUYECKUX, CBAPOYHBIX, OCBETUTEIBHBIX U IPYTUX AJIEKTPOYCTAaHOBOK.

[TorpeOuTenu peakTUBHOM MOUIHOCTH. [ToTepu akTUBHOW M peaKTUBHOW PHEPTUU B AIIEMEHTaX
CHCTEM 3JIEKTPOCHAOKEHHUSI.

Knaccupukanuss >neKTpUYecKUX ceTell CHCTeM  3JEKTPOCHAOKEHUSIO Ha3HAYCHHUIO,
OKpyXarolel cpene (BHYTpEHHHE, HapyKHble M JIp.), cXeMmaM (paauaibHble, MarucTpalbHBbIE,
cMmemanHble). OCOOEHHOCTH HSKCIUTyaTallud M TpeOOBaHMs, NPEABABISIEMblE B 3aBHUCUMOCTH OT
TEXHOJIOTUH NOoTpedieHns. Mapku, TUIIBI U KOHCTPYKIUU IPOBOJIOB, Kabeneil U IUHOIPOBOIOB.

[lexoBble ceTH HaANpPsHKEHUEM B IOMEIIECHHUAX C HOPMAJIbHOM CpEeNOM M B IOMEUICHUAX C
MOYXKapOOMacHON M B3PBIBOOIIACHOW cpellod. Pacuer cerel mo TEXHOJOTMYECKHM U 3KOHOMUYECKUM
yCIOBUAM (HarpeBy, IOTepe HANPSIKEHHs, SKOHOMUYECKOM TIJIOTHOCTH TOKa, 3KOHOMHYECKHM
UHTEpBaJlaM W Jp.). BpiOop ammapaToB 3alliMThl LIEXOBBIX AJIEKTPUUYECKUX CeTell M OTIEeNbHBIX
JJIEKTPOYCTAaHOBOK.

Hasnauenue, knaccudukauuss M KOMIIOHOBKHLEXOBBIX mnoxactaHiuii u TII. Bwibop wux
MECTOIIOJIOXKEHHS, a TaKKe MOIIHOCTH, KOJUYECTBA M THUIIOB IIEXOBBIX TpaHC(HOPMATOPOB IO
ITOJIHOWM PACUETHOM HArpy3Ke MO YCIOBHUSM HAJEKHOCTH, C y4ETOM KOMIIEHCAIMH PEaKTUBHOMU
MOIIIHOCTH.

PexxuMbl peakTHBHOW MOIIHOCTH B CETSIX MNPOMBINIICHHBIX mpeAanpustuil. I[IpoGiembl
CHI)KEHUS PEaKTUBHOM MOIIHOCTH. Ilokazarenn komreHcanuu akTUBHOW MomHocTH. CpencrtBa u
crioco0Ob! komrneHcauu PM B 1iexoBbIx ceTsix. Pacder u pasmeleHrne KOMIIEHCUPYIOUIUX YCTPONUCTB
B LIEXOBBIX CETHX.

OcHOBHbIE CBEJEHHS O HAJEKHOCTH CHUCTEM »dJeKTpocHaOkeHus. OlLeHKa B3aUMOCBSI3U
TEXHOJIOTUM  TMPOM3BOJACTBA M HAJAEKHOCTH  IJIEKTPOCHAOXKEHHA.  DHEprooOecreyeHHOCTb
TEXHOJIOTUYECKUX arperaroB M mpoueccoB. OnpeneneHue MPsMOrO M JIOMOJHUTENBHOrO yiepoa.
MeToabl ONTHMU3ALUN HAJISKHOCTH JICKTPOCHA0XKEHUSI.



3amMTHBIE 3a3€MJICHHS B IPOMBIIUICHHBIX YCTAHOBKAaX C HW30JMPOBAHHOW U 3a3€MJICHHOM
HEUTPAJIBIO.

OcnoBubie moHATHA 00 ACY um ACIY nsnekTtpocHaOxeHUs mpoMrpeanpustail. [TpuHIUIBI
nmocTpoeHus u 3agauu, pemaembie ACYD. MHbopManimoHHOE, MaTeMaTHYECKOE U OpraHU3alMOHHOE
obecieuenne ACYD. TenemexaHuszauuss U HCIOJIB30BAaHHE  COBPEMEHHBIX  JIOKAIBHBIX
BBIYMCIIUTENIBHBIX ceTell B ynpaiaeHur COC npoMnpeanpusiTuu.

KomnbrotrepHoe u MHQOPMAIIMOHHOE MOJEIMPOBAHHE CETEH SJEKTpOCHAaOXKeHUs. 3aaayu u
QITOPUTMBl ONTHUMAJILHOTO OIEPAaTHUBHOTO YIPABIIEHUS, AUArHOCTHKH OOOpYAOBaHMUs, aHaIM3a
HA/IKHOCTH, ydeTa MOTpeOJeHUs, KOMIICHCAIIMM PEaKTHMBHOM MOIIHOCTH, YJIYYIICHHS KauecTBa,
CHMXEHUSA NTOTEPb U SKOHOMUHU dJieKTposrHeprun IIIII.

2.2. Teopus 3JIeKTPONPUBOIA

OyHKIMY, BBIIOIHSEMbIE OOIICHPOMBIIUICHHBIM M TSITOBBIM IPUBOJIOM, €ro 000O0IIeHHbIE
(YHKIIMOHATIBHBIE CXEMBI U AJIEKTPOMEXaHUYECKUE CBOMCTBA JIBUTATENEH Pa3IMUHbIX THIIOB.

Matematuueckue MOJENIU, XapaKTEPUCTUKH M CTPYKTYPHBIE CXEMbl AJIEKTPOMEXAHUYECKUX
CUCTEM C DJIEKTPOABUIATEIISIMU Pa3HbIX TUIOB B JIBUTATE€IbHOM, TOPMO3HOM M YCTaHOBHUBLIEMCS
pexuMax padOTHI.

YacTOTHBI M CHEKTpalbHBIM aHAIM3 MEPEXOJHBIX IPOLECCOB B 3JEKTPONPUBOJAX C YUETOM
HEJIMHEMHOCTEN, YNPYrUX 3BEHBEB U CBs3€i. JIMHEHHbIE W HEJIMHEWHBIE CUCTEMBI, MEPEIATOYHBIE U
nepexoaHble (YHKIUH 3JeKTporpuBoaa. PopMUpOBaHHWE ONTHUMAIBHBIX MEPEXOIHBIX MPOLIECCOB
ANEKTPONPUBOIA C YUETOM IIPOLIECCOB B pabOUYEM MEXaHU3ME.

[locTpoeHue aneKBaTHBIX MOJENEH C HCIIOIb30BAHUEM KOMITBIOTEPHBIX TEXHOJOTUi. OOO0O0IIEeHHBIH
AJITOPUTM KOMITBIOTEPHOTO MOJAEIMPOBAHUS JIMHEHHBIX WM HEJMHEHHBIX CHUCTEM aBTOMAaTU3MPOBAHHOIO
ANEKTPOIIPUBO/IA; MIPEICTABICHHE U 00pabOTKa Pe3yJIbTaTOB MOJICTTUPOBAHHSL.

PerynupoBanue  koopauHar  anekTponpuBoaa.  OCHOBHBIE — XAPAaKTEPUCTUKH  CHCTEM
3JIEKTPOIIPUBOIOB U, B YACTHOCTH, TIPUOOPHBIX CUCTEM DJIEKTPOIPUBOJIOB.

Crnensiiiue 37€KTpONpUBOAbL. MHOroABUraTeNbHbIE 3JIEKTPOMEXAHUUYECKHE CUCTEMBI. TAroBbIE
ANEKTPONPUBOIBI.

OcHOBHBIE 3Tallbl MPOEKTUPOBAHUS AJIEKTPOIIPUBO/IA.

ABTOMaTHYECKOE YIIpaBJIEHHE 3J1EKTPONpHBOIOM. OCHOBHBIE (YHKIMU U CTPYKTYpPbI, THIIOBbIE
(YHKIIMOHATILHBIE CXEMbI M CHUCTeMbl aBromarudeckoro ympasieHust (CAY) 3JeKTporpuBoaoM
(aBTOMaTHYECKHH MyCK, CTAOMIIN3AIIMIO CKOPOCTH, PEBEPC, OCTAHOBKA 3JIEKTPOABUTaTENEH ).

OO01ue BONpoChl TEOPUH 3aMKHYTBIX CHCTEM aBTOMATUYECKOTO YIPABIIEHUS AJIEKTPONPUBOJAOM
(CAY) npu 3aganHOM paboueM MeXaHU3ME.

Metoapl aHanmM3a M CHUHTE3a 3aMKHYTBIX, JMHEWHBIX U HEJIUHEHHBIX, HENpPEpBIBHBIX U
nuckpetHbix CAY.

Cucrempl  ynpaBiaeHMs  OJJEKTPOIPHUBOJAMHM  IIOCTOSHHOTO M IEPEMEHHOTO TOKa C
ACMHXPOHHBIMH, CHHXPOHHBIMH, JIMHEWHBIMH JIBUTaTeNsIMU, MAllIUHAMU JBOMHOTO MUTaHUsI, a TAKXKE C
TUPUCTOPHBIMH ITpeoOpa3oBaressiMu,. CTpyKTypa ynpaBlIeHHs CHEIHMAIbHBIMU MPUBOJAMHU (TATOBBIE,
KpaHOBbIE, My(DTOBBIE U T.I1.).

VYnpasiieHue 3JI€KTPONPUBOJAMU IPU HAIMYUU PEAYKTOpa MU YINPYroll CBSI3W ABUTATENs C
MexaHu3MoM. CTaOWIM3UPYIONTHE CUCTEMBI YITPABICHUS AJICKTPONPUBOAAMH. 3alIUTa OT MEPETPy30K
U aBapUHUHBIX PEXKUMOB.

Tunossle y3mbl U TUnoBele CAY, moafepKUBaIOLIUME MOCTOSHCTBO 32 JAaHHBIX NMEPEMEHHBIX.
Tunossle y31bl 1 THHOBBIE cresamue CAY HenmpepbIBHOIO U AUCKPETHOTO AeicTBUsA. ONTUMalbHbIE U
nHBapuanTHble CAY. Anamu3 u cunre3 cnegaumx CAY ¢ yd4eToM CTOXacTHYECKHX BO3JEHCTBUIL.
Hudpossie CAY.

DONeKTponpuBoAbl B POOOTOTEXHMUYECKUX KOMIUIEKCAX M THOKHX  aBTOMAaTHU3HPOBAHHBIX
npou3BoAcTBax. [IpuMeHeHne MukporponeccopoB 1 MUKpoOBM [yl MHAMBHUIYAJIIBHOTO U TPYNIIOBOIO
YIIPaBJIEHUS EKTPONPUBOAAMHU TEXHOJIOTUYECKIX OOBEKTOB U TPAHCTIOPTHBIX CPEJICTB.

AJTanTUBHBIE CUCTEMBI aBTOMATUUYECKOTO YIIPABJICHUS U IPUHLIUIIBI UX YIIPABIICHUS.

ANTOpUTMBI a1allTAllMK B 3JIEKTPOIPUBOAAX.



HaHG)KHOCTI: " TCXHUUCCKAsA JUArHOCTHUKA SJICKTPOIIPHUBOI0B.

2.3. DileKTpuYecKHe CHCTEMbI M CETH

Knaccugukanus 37eKTpUUECKUX CHUCTEM, CeTe M HX BaXHEHIIMX COCTaBJSAIOIIMX dYacTeil.
HoBble THIBI YCTPOWCTB W 3JIEKTPOYCTAHOBOK AJIEKTPHUECKUX ceTeil. OCHOBHBIE (pu3mueckue
IIpOLeCcChl Nepefayy, paclpelnesieHus] U IOTPeOJICHUs 3JIEKTPUUECKOM HHEPruu U uX (U3UKO-
MaTeMaTHYECKUE MOJIEIIH.

Ceeznenus 00 ycnoBusiX paOOThl U KOHCTPYKTHUBHOM BBIMIOJTHEHUH JIMHUH 3JIEKTPUUECKUX CETEH.
X mnacnoprTHble HaHHBIE, CXEMBl 3aMEIIEHHUs, XAPAKTEPUCTHKU M napamerpbl. Pacuer omop u
IIPOBOJIOB BO3IYLIHBIX JMHHUM JIEKTpONepenadn. DJIEMEHThl TEOPUM IE€peJadyd SHEPIUM 10 JINHUAM
3JIEKTPUYECKOM CETH.

Ceenenus 00 ycioBUsAX pabOThl M KOHCTPYKTUBHOM BBIIOJHEHUH TPAaHC(POPMATOPOB U
aBTOTpPaHCHOPMATOPOB.

PexxnM 3a3eMiteHHsI HEUTpaIK B CETSIX Pa3IMYHOIO HAIPSKCHMUS.

PacueTsl peXMMOB PAa3OMKHYTBIX M IPOCTEHIIMX 3aMKHYTBIX OJJIEKTPUYECKHX ceTei. Pacuersl
PEXHUMOB CIIOXKHBIX JJIEKTPUYECKUX CETed C MPUMEHEHHEM 3JIEMEHTOB MaTpU4HON anreOpbl, TeOpHU
rpagoB W MareMaTH4eCKOro MOJAEIMpPOBaHMSA. MeTofpl pacdyeTa YCTAHOBUBIIHMXCS —PEKHUMOB
IEKTPUUECKUX CETEH.

PerynupoBanue pabouux peXUMOB 3JEKTPUUECKUX ceTeil. PerynupoBaHue HampsykeHUs B
NEKTPUYECKUX CETSAX.

OCHOBBI TEXHUKO-DKOHOMUYECKHX PACUETOB 3JIEKTPUUECKUX CETEH.

KauecTBO 3nexTpuueckodl »Hepruu. PerynupoBaHHMe HaNpsDKEHUS B DJIEKTPOIHEPTETHUECKHUX
crcTeMax, palOHHBIX JEKTPUUECKUX CETSIX M CUCTEMaX AJIEKTPOCHA0KEHUS.

OCOo6EHHOCTH PACYETOB HIEKTPUUECKUX PEKUMOB IIPOTSHKEHHBIX 3JIEKTpoIiepeayd epeMeHHOro
U TIOCTOSIHHOTO TOKa. IlyTm, MeTompl W CpeacTBa YBEIMYEHHS IPOIYCKHOH CHOCOOHOCTH U
HKOHOMHYHOCTH paboThl TANbHUX 3JIEKTpoIepeay.

2.4, 3HeKTp0TeXHI/I‘{eCKHe KOMILJIEKChI 1 CHCTEMbI ABTOHOMHBIX 00bE€KTOB

BOHpOCBI reHepauI/m, HAKOIINICHUA ¢ pacnpez:eneHI/m SHCKTPOSHCPFI/II/I B ABTOHOMHBIX
ANEKTPOTEXHUYECKUX KOMIUIEKcax W cucremax. l[Ipobrmema »IeKTpOMArHUTHOW COBMECTUMOCTH
ANMEKTPOTEXHUICCKOTO KOMILIEKCA aBTOHOMHOTO O00BEKTa. BOMPOCH MOBBIMICHUS IKCIUTYaTAIMOHHON
3¢ (HEeKTUBHOCTH, HAJICKHOCTH M KauyecTBa IJEKTPOTEXHHUUYECKUX KOMIUIEKCOB M CHCTEM aBTOHOMHBIX
00BLEKTOB.

[lepcrieKTHBBI pPa3BUTHSA CHUCTEM DIEKTPOCHAOKEHHUS M DIEKTPOMOTPEONECHUS B aBTOHOMHBIX
oOBekTax. MojaenupoBaHue W pacueT pPEKUMOB pPAOOTHI KOMITOHEHTOB JJICKTPOTEX HHUECKOTO
KOMILIEKCA aBTOHOMHBIX OOBEKTOB.

2.5. DJIEKTPOMAarHMTHASI COBMECTHMOCTH B YJIEKTPOTEXHHKE M YJIEKTPOIHEPTreTHKE

CoBpeMeHHbIE OCHOBHbIE TOHATHS W onpexaeneHuss OMC. @opmynnpoBaHHE TEPMUHOJIOIHH,
OCHOBHBIX TOHATHM U onpenenenuidt. Knaccugpuxamuss MO, ypoBHu OMC, NMOMEXOyCTOWYHMBOCTS,
ITOMEXOBOCTIPUMMYMBOCTB U Ap. KauecTBo anexkTpuyeckoi s3Heprun 1 ero cBsiss ¢ OMC.

VIcTOYHMKM 3JIeKTpOMarHuTHBIX noMex. Kiaccudukanuss HCTOYHMKOB M BuIoB OMIL
Xapakrepuctuku OMII. Bnusane OMII Ha 351€KTpOITPUEMHUKH.

Meroapr pacuera OMII. Pacuer oTkiioHeHuit HanpspkeHusi. Pacuer koneGaHuil M MpOBajoB
HanpshKeHns. Pacuer HeCHHYCONAIbHOCTH HAaNpsDKeHNs. Pacuer HecMMMeTpUH HalpsKeHNS.

TexHuka W TEXHOJOTUS M3MEpPEHHs IoMexX. V3MepeHue paguonoMex HU3IIy4aeMbIX
KOMITOHEHTaMH 3JiekTpoodopynoBanusi. M3mepenne nmomex ot BJIDIT u TIC. Jlokanus MCTOYHUKOB
nomex Ha JnHusx u [1C.



TexHuueckue  CpeacTBa  KOHTPOJISL — KauyecTBa  JJIEKTPOIHEPIHMH.  OKCIEPUMEHTAJIbHOE
ompeJielIeHue TOMEX0yCTOMYUBOCTH. BBrIOOp BHIOB, cTeneHEH >KECTKOCTH M YCIOBHM IMPOBEIACHUS
HCTIBITAHU M.

HcnpiTannsg Ha yCTOMYMBOCTH K pa3iauuHbiM BugaM OMII :KOHIYKTUBHBIM NEPEXOIHBIM,
BBICOKOYACTOTHBIM, DJIEKTPOCTATUYECKUM, MArHUTHBIM, pPagUOYacTOTHBIM, OT 00OpYyIOBaHUS
BTOPUYHBIX 1I€N€H MOJICTAHLIHUNA B YCIOBHAX 3KCIUTyaTalluu U Jp.

Mepomnpustus no odecneuenno IMC: nomexonoaasistomue GuiabTpsl, paspsaaauka u OITH,
pa3ieauTeNbHbIE 3JIEMEHTBI, 3JIEKTPOMArHUTHBIE SKPAHBI.

Pacnipoctpanenne OMII B asnektpuueckux cetsix. OMC 3leKTPONPUEMHUKOB W MHTAIOIINX
ueneil. Knaccel anekTpoMarHUTHOM cpeabsl. Meponpusitus 1o cHrkeHuto OMII renepupyeMbix
NEKTPONPUEMHUKAMHU U TIOBBIIIEHUIO [IOMEX0YCTONYUBOCTHU AJIEKTPOIPUEMHHUKOB.

Cxemnuble mytu obecrieuenus DMC. [IpuMmeHeHune crienualbHBIX YCTPOWCTB I 00€CTICUeHHsI
OMC.

Cranpaptuzanmss B obmactu  OMC  kak  yCJIOBHE  CO3/JaHMS M OKCIUTyaTalluu
BBICOK03()(PEKTUBHBIX CHCTEM 3JIEKTPOIHEPTETUKH U DHEPTOCHAOKEHHSL.

PernamenTtanuss ucnbITaHUH W M3MEpPEHUM, CBA3aHHBIX ¢ aHanu3zoM OMC u onucaHue
HEOOXOAUMBIX JUISl 3TOTO YCTPOMCTB U MPUOOPOB.

2.6. IlepenanpsizkeHusl U 3a1IUTA OT HUX

Knaccudukanus, npuarHbl BO3HUKHOBEHHUS M TIOCTIEACTBUS BO3ACHCTBHIA nepeHanpsKeHU
B DJIGKTPUYECKUX CeTAX. ATMoc(hepHble U KOMMYTAIlMOHHBIE TepeHanpsbkenus. HopmupoBanue
nepeHanpspkeHu. YpoBHH uzoisiuuu ceren 0,22-35 kB. Meroanka uccienoBaHus NepeHanpsKeHUl
U CTaTHUCTUYECKAs] OLEHKA BHEIIHUX W BHYTPEHHUX IMEpeHanpspKeHud. PU3NMYECKHE IPOLECCHI,
METOAbl MOJCIUPOBAHUA U CTATUCTUYECKUM aHalu3 MepeHanpsbkeHuil. Meroasl, cpencrtBa U
MEPOIPHUATHS 3aIIUTHI OT BHEIIHUX U BHYTPEHHUX MEPEHANPSKEHUIN B 3JIEKTPOYCTAHOBKAX HU3KHX U
CpeIHUX KJiaccoB HampspkeHus. OOIIMe CBeeHUs O HEIMHEWHBIX OTPAaHUYUTENSIX MepeHarnpsKeHUi.
NX KOHCTPYKTUBHOE UCIIOJIHEHHE.
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PA3JIEJI 3. QJIEKTPUYECKHE CTAHIUU U DJIEKTPOOHEPI'ETUYECKHUE
CUCTEMbI

3.1. Pesxxumbl padoThI 3JIEKTPOOOOPY10BAHNS CTAHIMIA U MOACTAHIM A

DneKkTpoobopyI0BaHUE CTAHLUHI U NOJACTAHLUN. DIeKTPoOOOPyI0BaHHE CTAaHLIUI U MOACTAaHIIUN
- TEXHHUYECKHE CpelCTBa. O0OeclneyuBarollie MpeoOpa3oBaHUE pa3IUYHbIX BUIOB DJHEPIUU B
JIEKTPUUECKYIO U €€ Iepeiauy B 3JIEKTPOIHEPTETUUECKYIO CUCTEMY.

Pexxumbl pabotel TpancpopmaTropoB. OCOOEHHOCTH PEKHUMOB pPadOTHl TPAHCHOPMATOPOB C
pa3IMYHBIMM CXEMaMH W TPYNIaMU COEAMHEHHs OOMOTOK. ODKCIUTyaTallMOHHBIE XapaKTEpUCTHKH
TpaHc(hopMaTopoB TpU Harpyske. HecumMmerpuuyHble peXHMBI pabOTHl  TPaHCHOPMATOPOB.
IlepexoaHoll mpoluecc Mpu NOAKIIOUEHUHM TpaHchopMmaTopa K ceTu. Pexxum paboTel TpexdazHon
rpymnmsl TpanchopmaTopa (3Be3a ¢ HYJIEBBIM IPOBOJOM - TPEYTOJBHHK) MPH OTKIIOYEHUH OIHOM
(ha3bl.

PexxuMbl  paboOTBl CHHXPOHHBIX TI'€HEpaTopoB. B3anMocBA3b OCOOEHHOCTEH KOHCTPYKIIHA
CHUHXPOHHBIX T'€HEpaTOpOB, HMCIOJIb3YEeMbIX Ha TEIUIOBBIX, ATOMHBIX. TMIPOAJIEKTPOCTAHIMIAX M Ha
CTaHIMSIX HAa OCHOBE BO300OHOBIISIEMBIX HMCTOYHUKAX SHEPrUH), C peKUMaMU HUX paboTbl. OOMOTKHU
CUHXPOHHBIX MalIuH. lI3MeHeHne HampspkeHHsT CHHXPOHHOIO TIeHepaTopa Ipu  Harpyske.
DNEeKTpOMarHuTHas MOIIHOCTh W OCHOBHBIE PEXKHUMBI PabOTHI CHHXPOHHBIX MAallduH. ACHHXPOHHBIE
pexxumbl  TypOoreneparopoB.  HecummerpuuHas ~ Harpy3ka  CHHXPOHHBIX  T'€HEpaToOpOB.
HecumMeTpudHble KOpPOTKHE 3aMblKaHHMsi. KadaHUs CHHXPOHHBIX TeHeparopoB. JlnHammueckas
ycToiunBOoCTh. CHcTeMBbl BO30YXKICHUSI CHHXPOHHBIX T€HEPaTOpPOB.

PexxuMbl  paboTBl  aCHHXPOHHBIX W CHHXPOHHBIX dJeKTpojBurareneil. TexHuyeckue
XapaKTePUCTUKH CUHXPOHHBIX M ACHHXPOHHBIX JIEKTPOJIBUTaTeNed. AHAIN3 PEKUMOB CUHXPOHHBIX U
ACMHXPOHHBIX JIBUTATENEH NMPH KOPOTKHUX 3aMBIKaHHSX, ITyCKaxX U nepepbiBax nmutaHus. OcoOeHHOCTH
IPYINIIOBOrO BblOera sieKkTpojBuraresneil. BiusHue OTKIOHEHHsS HampsDKEHWsT M 4acTOThl  OT
HOMWHAJIBHBIX 3HAUYEHHUH HA PEKUM paOOThI CHHXPOHHBIX U ACHHXPOHHBIX JIEKTPOJIBUTATEICH.

PexxuMbl pabOThl KOMMYTAIIMOHHBIX ammaparoB. PaboTa KOMMYTAallMOHHOH ammapaTypbl Ha
ANEKTPUYECKUX CTAHLMAX B 3Heprocucreme. llepexomnsie mpoueccel Npu KoMmmyTanusx. Pacxon
pecypca KOMMYTALMOHHBIX alIaparoB MpH padote B cucreMe. MeToabl KOHTPOJIS U pacyerTa.

3.2. DIeKTPO3HEPreTHYeCKNe CHCTEMBI

XapakTepucTuka M CTPYKTypa COBPEMEHHBIX >JIEKTPOIHEPreTHYecKux cucreM. Hceropus u
3aKOHOMEPDHOCTH  Pa3BUTHS  JJIEKTPO3HEpPreTudeckux  cucteM.  COBpEMEHHOE  COCTOSIHUE
JIEKTPOIHEPTETUUECKUX CUCTEM M MX XapaKTepPHbIE OCOOCHHOCTH.

[TonsiTHe pexuMoB 3nekTpuyecKkod cetu. [IoaroToBka MCXOOHBIX JaHHBIX K PacyeTy pexUMOB
ceTd. MeTobl pacuera yCTaHOBUBIIETOCSA PEXUMa U UX IIPUMEHEHUE B IIPOMBILIICHHBIX [TpOrpaMMax.
[IpomyckHasi crmocoOHOCTh BJEKTporepenau U Meponpustus no e€ ysenuyeHuto. [IpenenbHas
nepenasaeMas o JIOII aktuBHas MomHocTs. BonHoBsie napamerpsl JIDII CBH. ITonsitue o pacuerax
nmuHamuuecknx pexxkumoB  JIDII. BriGop pacuerHeix ycioBuit ans  uccienoBanmii DOC B
YCTaHOBUBLINXCS U NEPEXOIHBIX PEKUMAX.



TeXHUKO-2KOHOMUYECKHE OCHOBBI ITPOEKTUPOBAHUS JJIEKTpUUECKUX ceTel. OCHOBHBIE 3a1auu
IIPOEKTUPOBAHMS DJIEKTPUYECKUX ceTeil. KanuTanbHble BIIOXKEHHS HAa COOPYKEHHE BO3IYIIHBIX WU
kaOenbHbIX JUHUHN. KanuraabHble BIOXKEHUS HA COOPYKEHHUE MOHMKAIOIMUX MOACTaHUUN. 13nepxku
Ha aMopTH3alMi0 U oO0ciykuBaHue ceTH. [loHATHE HOPMHUPOBAHHOTO CpPOKAa OKYIaeMOCTH,
KodpunrenTa 3pHEeKTUBHOCTH U AUCKOHTUPOBAHHBIX 3aTparT.

NuHoBanmionnble TexHoMOTMM U KommoHeHThl D3JC. PacmpeneneHHas TeHepauus U ee
(GyHKIMOHATBHBIE CBOMCTBA. TEXHOJIIOTUU pacrpenesieHHON reHepanuu. [I[ppuMeHenne HaKkoOmUTeNeH,
ux ¢ynkuuu. Iudposas mnoacranuus. MHTeNneKTyalbHblE CUCTEMbI KOHTPOJS U yJaJCHHBIN
MOHHUTOPHUHT. AKTUBHBIH OTpeOuTENs. MUKPOCETH.

CnucoK peKOMeH1yeMOi JIUTepaTypbl

1.Tlpubopsl ¥ cpencTBa AWArHOCTUKU AJIEKTPOOOOPYIOBAaHUS W M3MEPEHMH B  CHCTEMax
anekTpocHaOxkeHus1. CripaBoutoe riocodue / [ox pen. B.M. I'puropbesa. — M.: Komnoc, 2006. — 272¢.

2. Makapos E.®. CnpaBounuk 1o snekrpudeckum cetsim 0,4 —35 kB u 110 — 1150 kB / [Ton
pen. I.T. l'opronosa, A.A. Jlrooumosa. — M.: ITanupyc I1PO, 2003.

3. DNEeKTPOTeXHUUECKUN CIpaBOYHUK, T. 3. [Tox pen. mpod. MOU I'epacumosa H.B. u np., M.
MDBH, 2000.

4. CrpaBOYHHK IT0 TIPOEKTUPOBAHHMIO dekTprdeckux cereit / Tlox pen. J.JI. daiibrcoBrya 2-€ U3/,
niepepad. u on. — M.: M3n-Bo HII DHAC, 2006. — 352c.

5. OcHoBbl coBpeMenHoii suepretuku / [lox pen. A.Il. bypmana, B.A. CtpoeBa. — M.: U3xa.
MDBH, 2003.

6. [IpaBuna ycTpoiicTBa JIeKTPOYCTaHOBOK. — /- u3a. — M.: 3n-so HII DHAC, 2002.

7. DneKkTpoTeXHU4YecKuii cipaBoyHuK. — M.: M3a-80 MOU, 2002.

PA3JIEJI 4. IPOMBIIIVIEHHASA TEIIVIOOHEPI'ETUKA

4.1. I'uapaBnvka u a3poauHaMuka. 3akoH bepHymiu. CBA3b CTaTUYECKOTO JABJICHUS U AMHAMHYECKOTO
Hamopa. YpaBHEHUE Hepa3pblBHOCTH. VcreueHne u3 orBepctuil. CkMMaeMoCTh cpen. MecTHble U
JMHENHbIE CONTPOTUBIICHUS.

4.2. Tepmoannamuka. | u Il 3akoHbI TepmMonuHaMuKku. BHYTpeHHss SHeprus; paboTa pacHIMpeHus.
Ourponusi. OOparumbie W HeoOpaTUMBbIE mpoliecchl. ['a3oBble 3akoHbI. [lapameTrpbl cocTOsHMUS.
Tepmoannamuueckue npoueccel. Mcreuenue ra3os. JlpoccenrpoBaHue razos.

4.3. Teronepenaya. Buapl TemmooOmena. Ilpunoxkenne mepeHoca Telia TEIUIONPOBOAHOCTBIO K
TEXHUYECKUM TIpOIlecCCaM. YpPaBHEHUE TEIUIONEPEHOCa TEMJIONPOBOJHOCTHIO. TemIoBoi MOTOK.
KonBekTuBHbIN TemnooomMeH. Teopuss mogodusi. 3aKOHOMEPHOCTH KOHBEKTHBHOI'O TEIJIOOOMEHA MpH
0o0TeKaHUM MOBEpXHOCTeW. MeTo/ bl HHTEeHCH(UKAIIMN KOHBEKTHUBHOIO TermiioooMeHa. TemmepaTypHblit
Hamop. YpaBHeHHe Teruionepenadd. Jlyuucteiii TemnooOMeH. OCHOBHBIE 3aKOHBI TEIIOOOMEHa
usiydeHueMm. Msnydenue tBepabix Ten.  M3nmydenwe rasoB.  JleiictBue  9KpaHOB.  Meroasl
MHTEHCU(PHUKAIIUHU TETNIO0OMEHA.

4.4. KorenbHbIe YCTAaHOBKH M TEIUIOT€HEPATOPhl VICTOYHHMKHU TETUIOTHI MPOMBIIIJIEHHBIX KOTEIbHBIX
YCTAHOBOK. MaTepI/IaIII)HBIe M TEIIOBbIE OallaHChl KOTEILHBIX YCTaHOBOK IIpH pa60Te Ha Ta30BOM,
J)KUJIKOM U TBEPAOM TOIUIMBaX. Pacyer TOMOYHBIX YCTPOWCTB I CKUT'aHUS Ta30BOr0, >KUAKOIO M
TBEPAOrO TOIUIMB, IPOU3BOJCTBEHHBIX OTX0A0B. [laponeperpesarenu KoTiaoB. MeTOIbI perynupoBaHus
TEMIIepaTypbl Tapa. OKOHOMai3epbl M MX BKJIIOYEHHWE B MUTaTeNbHble Maructpanu. KoTisbl,
HCTIONIB3YIOIIME TEIUIOTY TEXHOJOTHYECKOro MpoayKTa. OYuCTKa MPOAYKTOB CrOpaHUs OT TBEPABIX H
ra3oo0pa3HeIx mpuMmeceid. OmpeneneHue OCHOBHBIX XapaKTEPHUCTHUK PabOThl KOTEIBHOIO arperara Io
pe3yJibTaTaM HUCIIBITAHUH.

4.5. TazoBoe TommBo CBoOicTBa Ta30BOTO TOIUIMBA. TeIIOPHU3MUECKUE XapPAKTEPUCTUKU Ta30B.
MarepuanpHbiid  OanmaHC Tporiecca TOpPeHUsi ra3oBoro TtoruBa. [loHATHE TeMmmepaTtypsl TOpPEHHS.
JlocTOMHCTBA Ta30BOro TOIUIMBA. TexXHHMKa C)KMraHus ras3a. ['a3oBble Tonku U ropenku. Kmaccuduxamus
ropenok. @Paken kuHeTnueckuii W auddy3uonHbii. TermmoBbie HanpspkeHus. [lomHoTa cropanwus.
Bnusaue momorpeBa ayThs Ha mnapameTpsl ropeHus. OCHOBBI a3pOJAMHAMHUKH CBOOOJHBIX CTPYH.
[TogoOue mosield CKOpPOCTeM M KOHIIGHTpAaIlMid. 3aKOH COXPAaHEHHS MacChl. YPaBHEHHUE HWMITYJIbCOB.
Huddy3nonnble sBICHHUS B Ta30BBIX MOTOKaxX. MouekymsipHas U TypOyneHTHass Juddy3us.



YCcToOMUMBOCTE Tpoliecca TOpeHUs Tra3oBoro TominuBa. I[Ipockok W oTpeIB miamMeHu. [IpuHIMIIBI
CT8.6I/IJII/I3aI_II/II/I razoBoro IuiamMeHu. Poib NpUupoOAHOro ra3a B CXKHUI'aHUHU BpPCIHBIX BI:I6pOCOB B
BO3yIIHBINA OacceitH. OCHOBHBIE 3arpsI3HAIONINE KOMIIOHEHTHI, 00pa3yoIInecs MPU CXKUTaHUU ra30BOro
TOTUIMBA. METO/IbI CHIKEHUS BPEIHBIX BBIOPOCOB B aTMochepy. BeiOop mapamMeTpoB raza u Bo3ayxa JUist
TOPEJIOK.

4.6. TemooOMmennble anmapartsl. Kimaccudukamus. PexynepaTuBHbIe TEIOOOMEHHUKN HENPEPHIBHOTO U
HNEePHOANYECKOTO JCHCTBHS, PETCHEPAaTHBHBIE TEINIOOOMEHHUKH C HEMOABIKHONH M ITOJBIKHON
HaCaJKaMH, ra30’KUAKOCTHBIE M JKUAKOCTHO-KHIKOCTHBIE CMECHTENIbHbBIE TEIUIOOOMEHHUKHU. TerioBoi,
THIPABINYECKUIl, TPOYHOCTHON pacyeThl PeKyNepaTHBHBIX TEIUNIOOOMEHHUKOB. [leaspaTopbl. OCHOBEI
pacuera. McnapurenbHble, ONPECHUTENbHbIE, BBITAPHBIC U KPUCTALIM3AIMOHHBIC YCTaHOBKH. TerioBsie
cxeMbl M ycTaHOBKH. OCHOBBI TEIUIOBOTO pacdera. IleperonHsle M peKTH(HKAIMOHHBIC YCTAaHOBKU.
OU3UKO-XMMUYECKHE W TEPMOJWHAMHYECKHE OCHOBBI IMPOIIECCOB TEPErOHKHM M PEKTU(UKALUH.
[IpuHIMO neficTBUS W OCHOBBI pacueTa aOCOPOLMOHHBIX M aJCOPOIMOHHBIX anmaparoB. CyIIMIbHBIC
ycraHoBkH. [loHsATHe n mpoueccsl cymku. POpMbI CBS3M Biaru ¢ MatepuasioM. OCHOBBI KMHETHKH U
JMHAMHUKH CYyIIKH. TemsoBoi OajlaHC KOHBEKTUBHOH CYIIMJIBHOH YCTaHOBKH. TeruiooOMeHHUKH-
YTUIM3ATOPBI JJISl UCTIIOJIB30BAHUS TEIUIOTHl BEHTUJISIIIMOHHBIX BHIOPOCOB, OTPAOOTAHHOTO CYIIMIIEHOTO
areHTa, HU3KOMOTEHLMAJIbHBIX BTOPUYHBIX 3HepropecypcoB. OCHOBBI pacueTa U 1oJ00pa CTaHIapTHOIO
000pyTI0BaHUS.

4.7. Tlpowmbinuiennsie neuu. Krnaccuduxamus. Ilpsmble u KOCBEHHbIE METOIbI HArpeBa. 3afauu
COCTaBJICHHUS TEIUIOBBIX OalaHCOB. MeToabl MOBBINICHUS 3(P(EKTUBHOCTH TEIUIOBOW pPabOTHI MeUeH.
[TokazaTenu 3ppeKTUBHOCTH PaOOTHI TICUCH.

4.8. Cucremsl TeriocHa0keHUsl. MeToIbl OIpeesieH|s] TOTPEOHOCTH MPOMBIIIIICHHBIX MMOTpeOuTeNeii B
nape u ropsyeil Boae. TemnoBble ceT. MeToapl OINpeAeNeHUs] pacuyeTHOTO pacxoja BOAbI U Iapa.
TerymoBo M MPOYHOCTHOM pacyeThl BJEMEHTOB TEIUIOBBIX ceTeil. [IpoMbIlIIEHHBIE KOTENbHBIE.
TermoBele cxemMbl M HX pacyeT. MeTonbl paclpeneicHHs Harpy3kd KOTJIAaMH. OHEPIreTUYECKHE,
SKOHOMMYECKHE M  JKOJIOTUYECKHE  XapaKTEPUCTUKU  KOTEIbHBIX.  TeIIodIeKTPOLEHTPAIN
IOPOMBIIUIEHHBIX — HpeanpusaTHid.  MeTtoauka  ONpelNeNeHHs  DHEPreTHUYECKHUX  ITOKas3areseu
TETJIODJIEKTPOIIEHTPpAJICH. Y TUIIM3AIMOHHBIE KOTEJIbHBIE, TEIUIOHACOCHBIe YycTaHOBKH U TOII,
WCIIOJB3YIOIIME BTOPUYHBIE DSHEPreTUYECKHE PECYPChl NPEANPUATHH [Uld TeHepaluuu Tella WU
EeKTpodHeprun. PacueT TEmIoBBIX CXE€M, BBIOOp pekuMmMa padoThl YTUIM3ALKMOHHBIX YCTaHOBOK
NapauIe]IbHO € 3aBOACKMMH U PAOHHBIMU KOTENbHBIMH, TOL[ 1 KOHIEHCALIMOHHBIMU JIEKTPUYECKHUMHU
CTaHIUSIMHU.

4.9. TenoBble OBUTATENM M HarHeTaTend. MecTo HarHeTaTeleil W TEMJIOBBIX JIBUTATENEl B CHCTEMax
TETJIOPHEProCHAOKEHUST TPOMBINUIEHHBIX Tpennpusatuid. Kiaccudukammss u 061acTe NpUMEHEHHs
HarHeratene 0ObEeMHOTO JEHCTBUS U MOPIIHEBHIX JIeTaHAepoB. CXeMbl MOPIIHEBHIX KOMIIPECCOPOB.
Teopernueckass xapaktepuctuka HarHerarens. OOmas kiraccupukanuss TOTeph B HarHeTaTemsix.
CrocoObl  HM3MEHEHHsI XapaKTEePUCTUKU BeHTWISATOpa. (OCOOEHHOCTH paboOThl HACOCOB B  CETH.
[lenTpoOexxHbie ¥ OceBble KoMIpeccopbl. (OCHOBHBIE CHOCOOBI M3MEHEHUS XapaKTePUCTUKH
KOMIIpeccopa.

4.10. TexHOIIOTHYECKHE HSHEPrOHOCUTENN Tpeanpuatuii. CUCTeMBbl TPOHM3BOJACTBA M PACHPEICIICHHS
SHEPrOHOCUTENIEN HA IPOMBILUIEHHBIX NPEANPUATHAX. XapaKTEpUCTUKA dHEProHocuTeneld. Meroauka
oIpeieNieHusl NOTPeOHOCTH B dHeproHocurenax. Cucrema Bo3ayxocHa0keHus. OnpenesieHue pacueTHON
Harpy3KkM JUIsl POEKTUPOBAHUS KOMIIPECCOPHOM cTaHIIMU. MeTorKa onpeeseHns MoTpeOHOCTH B BOJIE
Ha TEXHOJOTMYECKHEe M TMPOTHBOIOXKAPHBIE HYXIbl mnpennpustus. IIpsMoTouHble, 000pOTHBIE HU
0ecCTOYHbIE CHCTEMBbl TEXHMYECKOro BojocHaOxeHus. Pacuer cucrembl razocHa0xkeHus. [ 'a3oBblid
Oananc mpennpusTtus. OnpeneneHue pacueTHoW morpeOHOcTH B rasze. llpupoaHbie MCKYCCTBEHHBIE U
OTXOJIue roproure raspl. [IpoOneMbl OYMCTKH, aKKyMYJIHPOBAaHUE, HUCIIOJIb30BaHUE H30BITOYHOTO
JIaBJICHHUS.

Cnmcok pekoMeHayeMoil JTuTepaTypsbl

1. OcHoBBI IpakTHYecKOl Teopuu ropenus /B.B.ITomepantes u ap. JI.:. DHeprus 1973.
2. Maremaruueckas Teopusi roperus u B3pbiBa/ S1.b. 3enpnosud u ap. — M.: Hayka, 1980

3. CupnenskoBckuil JI.H., FOpeneB B.H. [laporenepaTtopsl NpOMBIIUICHHBIX NpeanpuaTuii, M.. DHeprus,
1977.



4. TertoBoO# pacueT KOTEIBHBIX arperaToB (HOpMaTUBHBIA MeToa).M.: DHeprus, 1973.

5. Uepkacckuit B.M., Pomanosa T.M., Kayns P.A. Hacocsl, komnpeccopsbl, BEHTHIATOPEL. M.: DHeprus,
1968.

6. Ilykun A.A. ITpoMbllITIEHHBIE TIEYN U Ta30BOE X034HCTBO 3aBO10B. M.: DHeprus, 1973.

7. IIpoMbIIIIICHHBIEC TETIJIOMAaCCOOOMEHHBIE MpoIecchl M ycTaHOBKH /A.M. baknactoB u ap. M.:
OHeproaromMusnar, 1986.

8. TemnosHepreruka u TeruoTexHuka, kH. 1. CnpaBounuk nop penakuueid A.B. Knumenko u B.M.
3opuHa - M.: uza-so MBOU, 2000.

9. TemosHepreTvka M TEIUIOTEXHHMKA, KH. 2. CnpaBouHuk noj pepakuued A.B. Knumenko u B.M.
3opuna-M.: uzn-so MOU, 2001.

10. TemnosHepreTuka U TEIUIOTEXHHMKA, KH. 4. CnpaBoyHuk noj peaakuueit A.B. Kimumenko u B.M.
3opuHa - M.: u3g-so MOU, 2004.

11. Teopus termomaccooomena/ ITox pen. A.M.JleonteeBa.M.: U3a-80o MI'TVY, 1997.

12. CoxomnoB E.f. Teruodukanus u TemmoBsie cetu. M.: uza-so MOU, 2001

13. I'azocuaOxxenne/ mon Pex. A.A. Monuna, Beici. IIkona, 2011.

14. KoMIUIEKCHOE SHEProTEeXHOJIIOTUISCKOE MCIIOIh30BAaHUE Ta3a M OXpaHa BO3JAYIIHOTO OacceitHa, M.:
JHemo, 1997.

15. OcHOBBI COBpeMEHHOHN 3HepreTuku., 4.2 moxa pexn. A.Il. bypmana u B.A. Crpoesa, usa-so MOU,
2003.

16. OJI. danunos, B.A. Mynu. Mcnonp30BaHne BTOPUYHBIX YHEPreTUUECKUX pecypcoB, u3a-Bo YI'TY-
VYIIM, Exarepun6ypr, 2008

17. B.E. ®ponos, O.C. ITlonens. DHepretuka B coBpeMeHHOM wmupe - Jlonrompynueii, uzg. o
«HaTemnexTy», 2011

18. Kacunop B.®d. CnpaBounoe mocoOue mo THAPOrazoAMHaAMHUKE i TeriodHepretukoB.M.: U3 Bo
M5, 2000.

PA3JIEJI 5. TEIIVIOBBIE SJIEKTPUYECKUE CTAHIINU,
X OQHEPTETUYECKHUE CUCTEMbI U AT'PEI'ATBI

5.1. ITapoTypOuHHBIE TEMJI0BbIE YIEKTPUYECKHE CTAHIHU

5.1.1. DHepreTuyeckue NOKa3aTe Iy NAPOTYPOMHHBIX TEIVIOBBIX JIEKTPOCTAHIUIA

[Mpunnunuansueie TemioBbie cxembl KOC u TOL,
TexHonornueckas cxema napotypounaoit TOC Ha TBepi0M TOIIUBE.
KII/] HeTTo u OpyTTO KOHJAEHCAIIMOHHON AJIEKTPOCTAHIIUH.
OcHoBHble cocTaisitone abcontotHoro KII/ koHaeHCAIMOHHON 3JIEKTPOCTAaHITUH.
Pacxonpl napa, Ternotsl u Torua Ha KOC.
[pouecc paboTHI Mapa B KOHACHCAIMOHHOM TypOuHe B h-S auarpamme.
Pacxopaw! Termorst Ha TOL. KIIT/{ TOLI.
Pacxox mapa Ha TerIopUKalMOHHYIO TYpOUHY.

9. Ilpouecc paboThI apa B TEIIIOPUKAIIMOHHON TypOHHE C PETyINPYyEMbIM OTOOPOM.

10. TennoBast 5)KOHOMHUYHOCTb U pacxon Torusa Ha TOLL.

11. CpaBHeHHE KOMOMHUPOBAHHOTO U Pa3AebHOTO MPOU3BOICTBA MIEKTPUUECKON U TETIIOBOM
JHEPTUHU.

12. DxOHOMHYECKHE MOKA3aTENHN TEMIOBOM AIEKTPOCTAHIINY.

LN~ WNE

5.1.2. [TapameTpsl napa. IIpoMe:kyToUHBII Neperpes napa

13. BiusiHre HadalbHBIX TapaMeTpoB napa (po, to) Ha TEMIOBYIO SKOHOMHUYHOCTh KOHJIEHCAI[MOHHOM
TypOOYyCTaHOBKH.

14.11ukn PeHkuHa mapocuaoBoit ycraHoBku B 7, S u h, S — nuarpaMmax.

15. ConpsxeHHbIE 3HAUEHNS Ha4aJIbHBIX TapaMeTpoB Iapa po,lo.

16. BinsiHue KOHEUHBIX MapaMETPOB Tapa Ha TEIUIOBYIO SKOHOMHYHOCTH TOC.

17. IIpomexxyTounslii neperpes napa. CriocoObl MpOMEXYTOYHOTO TIeperpesa napa.

18. [uka PeHkrHA ¢ MPOMEXKYTOYHBIM MTEPErPEBOM BOJISTHOTO Tapa.

19. OcobeHHOCTH POMEXKYTOYHOTO TieperpeBa BoAsIHOTo napa Ha TOLI.

5.1.3. PereHepaTuBHbIi MOA0TPeB MUTATEIbHON BOIbI



20. Haznauenue pereHepaTuBHOro noaorpesa nurateiabHor Bosbl. Cxembl KOC u TOL] ¢
pereHepaTuBHBIMU MOOTPEBATEISIMHU.

21. YCTpOWCTBO M IPUHIIMIT IEUCTBUSI pET€HEPATUBHBIX MOJA0TPEBATENICH MUTATEIbHON BOJIBI.

22. Duepreruyeckas 3()(heKTUBHOCTh PEreHEPATUBHOTO MOJIOTPEBA MUTATEILHOM BOJIBI.

23. CxeMbl BKIIIOYCHHS pEreHEepaTUBHBIX MMOJ0TPEeBaTeIei U 0TBOA IpeHaka OT HUX.

24. Pacxopl apa Ha pereHepaTuBHbIE [I0JOTPEBATEIN CMELLIMBAIOLIETO U IIOBEPXHOCTHOIO TUIIA.

25. OnTuMalnbHbIe MapaMeTPbl pEreHepaTUBHOIO MOI0rpeBa nutaTeabHoi Boasl Ha KOC u TOII,.

26. OxuianuTeny ApeHa)xka U mapa B CXeMe PereHepaTUBHOIO MOJ0TPEBA MUTATEIBLHON BOJIBI.

5.1.4. BanaHchl mapa v Bo/ibl, CIIOCO0OBI BOCIIOJIHEHHSI TOTeph napa u Boabl Ha KOC u TII]

27. banancel napa u Boasl Ha KOC u TOII.

28. TToTpeOuTenn TEXHOIOTHYSCKOTO Tapa v ropsiueid BOJIBI.

29. CxeMbl BKIIOYEHMSI 1apONIpeoOpa3oBaTeIbHbIX YCTAHOBOK.

30. OTmyck TeIIoThl Ha OTOIUIEHUE, BEHTUIISILIMIO U OBITOBBIE HYXK/IbI.

31. Ilokpeitue otonutensHoi Harpy3ku ot TOL. Koadduuuent rermodukanuu.

32. DHepreTuyeckas XapaKTepUCTHKA TEIUIOPHUKAIIMOHHON TypOOYyCTaHOBKH C OJJHUM
peryinupyemMbiM 0OTOOpPOM.

33. DHepreTuyeckas XxapaKTepUCTHKa TEIUIO(PHKAIIMOHHON TypOOYyCTaHOBKH C ABYMS
peryinupyemMbIMu 0OTOOpaMu.

5.1.5. Texunueckoe Bogocuad:xxenue TOC

34. Ilotpe6nenue Boabl HA TOC. UCTOYHUKH U CUCTEMBI BOJOCHA0KEHUSI.

35. Pacxox Bo/ibI Ha KOHJICHCATOP TYpOHHBI. KpaTHOCTh OXJTaXKICHUSI.

36. Kimaccuukanus cucteM BOIOCHAOKCHHUS.

37. Cuctembl IPSIMOTOYHOTO BOJOCHA0KEHHUS.

38. Cuctembl 000POTHOIO BOJIOCHAOKEHUS C MPYyIaMU OXJIaJUTENSIMH U TPAAUPHSIMU.

39. YcTpoiicTBO 1 MPUHIMIT ASUCTBUS OAIIEHHBIX IPAAUPEH CYXOr0 U OPOCUTEIBHOIO THUIIOB.

5.1.6. Bb1Gop 0cHOBHOr0 000pyA0BaHUs U TOILIMBHOE X03s1iicTBO TIC

40. Cocras riaBHOro kopmyca. OCHOBHbIE Tp€OOBaHUS K €70 KOMIIOHOBKE.

41. Turbl KOMIIOHOBOK Ti1aBHOTO Kopryca TOC.

42. Beibop ocHoBHOTO 000pynoBanus TOC.

43. BcriomorarenbHO€e TEII0BOe 000py10BaHUE TYpOMHHOM YCTAaHOBKH.

44. BciomorarenbHOe 000py/10BaHHE KOTEIbHON YCTaHOBKHU.

45. IlpuHuunuanbHas cxema TOIUIMBHOro Xo3siiictBa TOC Ha TBEpAOM TOILIHUBE.

46. Ob6opynoBanue TormnuBHOTO x03sicTBa TOC Ha TBepoM ToruBe. CKIIabl TOTLIHBA.

47. OOwas xapakTepucTuKa U cxema MazyTHoro xo3siictea TOC. ObopyaoBaHre Ma3yTHOTO
XO035ICTBA.

48. Cxema u obopynoBanue razooro xo3siicrea TOC. YerpoiictBo u npuniun neiicteus [PY,
I'PIT u I'PC.

5.2. KoTe/ibHbIE YCTAHOBKH TEMJIOBBIX JIEKTPOCTAHIUIA

5.2.1. Kotabsl ¢ ecTecTBeHHOHl UUPKYJSUMell ¥ MHOIOKPAaTHOH NPUHYIUTEIbHOMI
LHMPKYJIAIHENd TeNJIOHOCHTEIs

1. Onpenenenue u kiaccuukanys NapoBbIX KOTJIOB. THIBI ¥ TUIIOpa3Mephl NApOBBIX KOTJIOB.

2. TexHUYeCKOE pa3BUTHE MAPOBBIX KOTIIOB.

3. YcTpoiicTBO M MPUHIUI PabOThl COBPEMEHHOIO MapoBOro 6apabanHoro kotia. Cxembl reHepanuu

napa.

4. KoTiibl ¢ MHOTOKpPaTHOM MPUHYIUTENbHON IIUPKYIISALIUCH.

5. YerpoicTBO NPSMOTOYHBIX SHEPTETUYECKUX KOTEJIBHBIX arperaTos.

6. OO1iee ypaBHEHHE TEIIOBOTO OanaHca KOTENbHOM ycTaHOBKH. [loTepH TerioTsl.

7. Tlone3Ho MCIOMB30BaHHAS TEIIOTa B KoTioarperate, KIT/[ koTenpHO# ycTaHOBKH.

8. Pacuer TerooOMeHa n3ydeHHEM B TOMOYHOM KaMepe KoTjioarperara.

5.2.2. Tens1000MeH B TONKE U ra30xoaax KoTJa

(o]

. UznyyarenbHas cnocoOHOCTh (akena. TernoBble XapakKTepUCTUKA HACTEHHBIX SKPAHOB.



10. HepaBHOMEpPHOCTH TEMITEPATYPHOTO TOJISI B TOTIKE KOTJIA.

11. TennooOMeH B MoyypaJMaliiOHHBIX 1 KOHBEKTHBHBIX TTOBEPXHOCTSIX HarpeBa.

12. TemnnooOMeH B ra30xo0/1aXx KOTEIbHOIO arperara.

13. BriOop ckopocTeii ra3oB u paboueii cpeibl B KOHBEKTUBHBIX MOBEPXHOCTSAX HAarpeBa KOTJIa.

14. KommoHOBKa TOIIOYHON KaMepbl U 00111asi KOMIIOHOBKA [TapOBOrO KOTJIA.

15. Tennosoii pacuer kotia. KI1/] korenpHOro0 arperara.

16. OcHOBHBIE 3JIEMEHTHI KOTEJIBHOI'O arperara (maporeperpeBaresy, MapooXJIaJUTeNH, BOJSIHbIE
AKOHOMaii3epbl, BO3AYXOIOI0TPEBATEIIH).

17. TsronyrbeBble yCTpOHCTBA U BCIIOMOTraTeIbHOE 000PYA0BaHHE KOTEIbHBIX YCTAHOBOK.

18. TpyOompoBompl, apmMaTypa, rapHUTYpa KOTEILHOTO arperara.

5.3. [lapoTypOrHHBIE YCTAHOBKH
5.3.1. TemioTexHNYECKHE MOKA3ATEIH NAPOTYPOUHHBIX YCTAHOBOK

1. Tunopa3zmepsl TypOHH, X 0003HaYEHHE U NTapaMeTpbl paboyero Tena.

2. IlpuHnunumanmpHas TeIUIOBas cxeMa mnapoTypOuHHON ycranoBku. KIIJI maporypOunHOIM
YCTaHOBKH.

3. OcHOBHbBIE ypaBHEHHUs [IBMKEHUS CKUMaeMOM XuAKocTU. IIpuMeHeHue ypaBHEHUN JBUKEHMS
C)KMMAEeMOMH JKUJKOCTH IIPH pacyeTe KaHajoB.

4. Cratuueckue napaMerpsl U apaMmerpsl TopMokeHus. Kpuruueckue napaMeTpsl IpU UCTEYEHUN
u3 cormuia. [lorepu sHeprum npu peaasbHOM TEYEHUH BOASHOIO IIapa B KaHAJax.

5. PacimmpeHnne BOASIHOTO I1apa B COILIOBBIX M HAaIlpaBJAIOIIMX KaHanax. Pacmmpenue nmapa B Kocom
cpese coIuia.

6. [lpeobpa3oBanue sHeprum padboyero Tena B oceBoil crymeHu. IIpeoOpazoBaHue sHepruu Ha
pabouux jonarkax TypOUHBI.

7. T'eomeTpuueckue 1 a3poAMHAMUYECKUE XapPAKTEPUCTUKU TYpPOMHHBIX peleToK. THUIMbl pemerok u
ux 0003HaYECHHE.

8. [loTepu sHepruu npu odTekaHuH TYpOUHHBIX pemieTok. [IpoduiibHbIe TOTEPH, KOHLIEBbIE TOTEPU
Y MX 3aBHCUMOCTb OT T€OMETPUYECKUX U PEKUMHBIX [IapaMETPOB.

9. Ycunus, aeiictByronye Ha paboudure JonaTki. MOIIHOCTh, pa3BUBaeMasi Ha pabo4HX JIoNaTKax.

10. OtHOoCcuTenbHBIM JonaTounblil KIIJ| crynenu. 3aBUCMMOCTh OTHOCUTENBHOTO JonaroyHoro KIT/]
CTYIIEHU OT OTHOLIEHUs ckopocTeil. OTHocuTenbHbl BHyTpeHHui KI1/] crynenu.

11. [IpeobpazoBanue 3HEPTUH B CTYNIEHH CKOPOCTU. TPeyroIbHUKH CKOPOCTEH.

12. MHorocTymneH4arble mapoBble TYpOUHBI.

13. OceBble ycunus B mapoBoi TypOouHe. CriocoObl ypaBHOBEIIMBAHUS OCEBBIX YCHIINH.

14. BbiOOp KOHCTPYKIIMM M pacdyeT MHOIOCTyNEeHUYaThlX TypOuH. OCHOBBI BbIOOpa KOHCTPYKLUHU
MHOT'OCTYIEHYAThIX TYpOUH.

5.3.2. PeryiupoBaHue napoBbIX TYpOUH

15. PabGora TypOHHBI IPH IEPEMEHHOM PEXKHUME.

16. Cioco6s1 mapopacmpenenenus. [poccensHoe napopacnpenenenue. ComnaoBoe
napopacrpeeacHue.

17. TennoBoit mponecc TypOUHBI IPU IEPEMEHHOM PACX0/Ie TTapa U Pa3InYHbIX CIIoco0ax
napopacrpeneacHus.

18. PaboTa perynupyroiei cTyleHr Ipyu NepeMeHHOM PeKUME.

19. BnusiHIE OTKIIOHEHUS TapaMeTpOB BOJASHOIO Napa Ha paboTy TypOUHBI.

20. PerynupoBaHue napoBbIX TypOUH. 3a1auu peryIupoBaHus NapoBOil TypOUHBL.

21. PerynupoBaHnue MOIIHOCTH TYPOUHBI CIIOCOOOM CKOJIB3SIIETO AaBICHHS.

22. MexaHu3Mbl ynpasiieHus TypOuHOH. CHHXPOHU3ATOPBHI.

23. Cxema perynpoBaHMs ¢ THAPABIMYECKOH nepeaayei, ¢ JBOMHBIM yCUIIEHUEM.

24. TlepexoiHbIE TPOLECCH B CUCTEMAX PETYJIUPOBAHMUSI.

25. CtaTu4eckoe M acTaTU4ECKOE PETYINPOBAHNUE.

26. OCHOBBI SKCIUTyaTalluK MapOTypOMHHBIX YCTAHOBOK.

27. DneMeHTHI 3alIUThI TAPOBOM TYpOUHBI.



5.4. Bononoaroroska Ha TOC
5.4.1. XumMuueckoe 00eccoIHBaHHE BOALI

1. XuMuueckas moaroToBka 100aBoyHoil Boabl. OOmIHe CBEaEHUS.

2. CxeMbl HOHOOOMEHHBIX 00€CCOIMBAIOIINX YCTAHOBOK M UX IKCILTyaTaIusl.

3. Tepmudeckas MoAroToBKa 100aBOYHOM BOAbL. CXxeMa OAHOCTYIEHYATOW UCITApUTEIBLHOM
YCTaHOBKH.

4. TlpenoTBpainenne 00pa3oBaHUs MUHEPATIbHBIX OTJIOKEHUN U OMOJIOTMYECKUX 00pacTaHUil B
CUCTEMax IUPKYJIAIMOHHOTO BOJOCHAOKEHUS.

5. Tunsl crounbix Bog TOC. Ilepeyenb KOHTPOJUPYEMBIX TTOKa3aTeNnel kauecTBa cTouHbix Bog TOC.

6. CTOUYHBIE BOJIBI BOJIOIIOATOTOBUTEIBHBIX YCTAHOBOK (CXE€Ma HEUTpaIN3alii CTOYHBIX BOJI
00€CcCoNMBaIOIINX YCTAHOBOK, CXeMa HaTpUH-KaTHOHUPOBAHUS BOBI C YACTUYHOW yTHIIM3AIUEH
CTOYHBIX BOJ).

5.4.2. ®uzndecKye MeTOIbl 00€CCOTUBAHUSA BOAbI

7. CxeMbl 1 IPUHLIUIT PA0OTHI OJJHOCTYIIEHYATOM U MHOTOCTYIIEHYATHIX UCITIAPUTEIHHBIX YCTAHOBOK.

8. BkiroueHue ucrapuTeneil B TEIIOBYIO CXeMy AleKTpocTaniuu. Onpenenenne
MIPOU3BOUTEIBHOCTH UCTIAPUTEIBHBIX YCTAHOBOK.

9. OuucTka rmapa B UCMAPUTEISX U MaporpeoOpa3oBaTesax (METOAMKA pacueTa KOHIICHTPaIluy
npuMecel mapa, MOKUIAI0IIEro UCTIApUTENh; KOH(DHUTYpaIus TUTACTHH JKATIO3HIMHOTO CermapaTopa).

10. Manocrounsie TexHosioruud Ha TOC ¢ TepMUYECKON BOIOIIOATOTOBKOM.

11. Dnexrpoananuz. Cxema u NpUHLHUI PAOOTHI MHOTOKAMEPHOT'O 3JIEKTPOJHAIN3aTOPA.
KomMOuuupoBannbie cxeMbl BITY ¢ anekTpoauaau3HbIMU arlrapaTamMu.

12.06ecconvBanne BOJIBI OOPATHBEIM OCMOCOM.

5.4.3. Jlerazanus Boabl Ha TIC

13. Knaccudukanust TepMUYECKUX J€a’paToOpOB.

14. Cxema 1 mpuHIUT pabOTHI Iea3pPallMOHHON YCTaHOBKH aTMOC(H)EPHOTO IaBICHHS.

15. Cxema u mpuHLHUI pabOTHI BAKYYMHOT'O CTPYHHO-0apO0TaXKHOIO Jiea3paTopa BEpTUKAIBLHOTO
THIIa ¥ TOPU3OHTAILHOTO TUTIA.

16. CoBepiieHCTBOBaHHE KOHCTPYKIIMU BaKyyMHOTO CTpyHHO-0apOoTaskHOoTO Aeasparopa [IB-800.

17. CyniHocTh BaKyyMHO-KaBUTAlIMOHHOTO CIIOC00a Jieadpaliii XMMOYHIIEHHOH Boibl. Cxema n
HIPUHLINI PadOThl BaKYyMHO-KaBUTAIMOHHOTI'O J1€a3paTopa.

18. Y nanenue nuokcuaa yriaepoja B iekapOoHU3aTopax (cxema M NpUHIUT padoThI
nexkapOOHM3aTOpa IMJICHOYHOTO U CTPYHHOTO THIIOB).

18. XuMuveckue MeTO/IbI CBSA3bIBAHMSI KUCIOPO/a U TMOKCH 1A YIIIepoa.

5.5. T'a3oTypOuHHBIE U TAPOTra30Bbie TEIIOBbIE YJIEKTPOCTAHIIUN
5.5.1. 'a3oTypOUHHBbIE TENIOBbIE YJIEKTPOCTAHIINH

1. IlpuHuunuanbHbIE TEIJIOBBIE CXEMbl Ta30TYpOMHHBIX YCTAHOBOK OTKPBITOTO THUIA. DJIEMEHTHI
TEXHOJIOTMYeCKOU cxeMbl ['TY.

. OceBoli KOMITpeccop ra30TypOMHHON YCTAaHOBKHU. Y CTPOWCTBO, IPUHIIUI JICHCTBUS.

. KamepsI cropanus sHepreTHueckux ra3oTypOMHHBIX YCTaHOBOK.

. 'a3oBas TypOnHa ra30TypOMHHON YCTAaHOBKH. Y CTPONCTBO, MPUHIIAI ICHCTBHS.

[Tuxn bpaiirona ['TY ¢ moiBoioM TEIIOTH K pabodeMy Telly MPH MOCTOSTHHOM JIaBJICHUH.

. Koapdunuent nonesnoro aecTsusi ra30TypOUMHHON YCTaHOBKH.

. Bopeick BogstHOTO Mapa (Bobl) B kKamepy cropanus I'TY.

. TeruioBast cxema 3aMKHYTOM ra30TypOMHHOMN YCTaHOBKH.

9. CxeMbl ra30TypOMHHBIX YCTAHOBOK TEIUIOBBIX JIEKTPOCTAHIIMH.

10. Cnoco05! oxaxkaenud siaemesTos [ TY.

11. TemooOMeHHBIE anmaparhbl. Y CTPOMCTBO, MPUHIUI JCHCTBUS.

0N UTA WN

5.5.2. [1apora3oBble TemI0BbIE FJIEKTPOCTAHIIUN

12. Tlapora3oseie ycranoBkH. Knaccudukanus I1IY.
13. TemnoBeie cxembl II['Y C OJHOKOHTYpHBIM, ABYXKOHTYPHBIM H TPEXKOHTYPHBIM KOTJIOM-
YTUIIN3aTOPOM.



14. [uxn bpaiitona-Penkuna B T, S — quarpaMmmMe mapora3oBoil yCTAHOBKH C KOTIIOM- YTHIIU3aTOPOM.

15. Temnnossie cxemsl [II'Y. Monapusie I1I'Y.

16. Yrummzammonnsie [1I'Y (III'Y-Y).

17. TIT'Y co cO6pocom BBIXOAHBIX Ta30B ['TY B sHEPreTHUECKUil KOTell.

18. IIT'Y c BeicokoHanopHbiM maporeneparopom (I1I'Y ¢ BIID).

19. Huxaset [IT'Y. Huka [IT'Y ¢ ra3oBeIM pereHepaTUBHBIM MOIOTPEBATEIIEM.

20. Huxa IT'Y ¢ kotnom-yrunuzaropom (II'Y-Y).

21. [ukn III'Y ¢ «BBITECHEHUEM» PETCHEPAIIHH.

22. OcHOBHBIE 2JIeMEHTHI TeXHONOornueckoi cxemsl [1I'Y ¢ ABYXKOHTYPHBIM KOTJIOM-yTHUIM3aTOPOM.

23. TIT'Y ¢ TpeXKOHTYPHBIM KOTJIOM-yTHiau3aTopoM. [IpuHnmnuansHas cxema ogqHoBainbHOM TIT'Y.

24. Metoauka TEIIOBOTO pacyera ABYXKOHTYPHOIO KOTJIa- yTUIIU3aTopa

25. Pacuer skoHOMHUeckux mokazarenedt III'Y. DxoHoMmHMueckHe TMOKa3aTead MapoTypOUHHOM,
ra3oTypOMHHOI, MapOCUIIOBOI U Mapora3oBOil yCTAaHOBOK.

26. Cxema III'Y TemyioBOH 3JIEKPOCTAaHLIUHU C OTBOAOM yXOoAaummx ra3oB ['TY dyepe3 BBITSIKHYIO
OallIHIO TPaTUPHH.

27. Cxemsl III'Y ¢ mpoMexyTOYHBIM TIEPETPEBOM BOJISHOTO Iapa, OTpabOTaBIIETO0 B MapOBOU
TypOuHe.

Cnucok pekoMeHayeMoil JTuTepaTypsbl

1. Kynunos A.A. TeroBsie anektpuueckue craniuu. CxeMsl 1 000pynoBaHue. Yued. mocodue s
By30B ¢ rpupom YMO / A A. Kymuaos. M.: UHOPA-M, 2012. 325 c. (Cepust BbIciiee 00pa3oBaHHE.
Crangapt tpethero nokosenus). (ISBN 978-5-16-004731-7, ISBN 978-5-16-102017-3).

2. KynunaoB A.A. TeruioBblie aekTpudeckne ctaHiw. [IpakTukym: yued. mocobue / A.A. KynuHos,
C.K. 3uranumna. - Camapa: Camap. roc. tex. yH-T., 2016. 96 c.

3. Kynuno A.A. I'openue opraHu4eckoro Tormsa. Y4ued. noco0. mis By3oB ¢ ['pudom YMO /
A.A. Kymunos. M.: UHOPA-M, 2017. 390 c. (Cepus Bbiciiee oOpa3oBaHue. ['OCTaHIapT TPETHErO
nokousiernst). (ISBN 978-5-16-009439-7, ISBN 978-5-16-100545-3).

4. bypos B.J., Hopoxos E.B., EnuzapoB /I.Il. TennoBble 31eKTpUyYecKHE CTaHLUH. YUYEOHHMK C
rpudom MunoOprayku PO. M.: U3narensckuit nom MDU, 2007. 466 c. (ISBN 978-5-903072-86-6).

5. KynunoB A.A., [Tapora3zoBble yCTaHOBKHU TETIJIOBBIX 3JEKTPUUYECKUX CTAHLUM: y4eld. mocobue. ams
By30B / A.A. Kynunos, C.K. 3uranmmna - 1U3zn. 2-e, nepepad. u mon. Camapa: Camap. roc. TeXH. YH-T,
2019. — 220 c. (ISBN 978-5-7964-2169-7).

6. KynunoB A.A., Ta30TypOuHHBIC SHEpPreTHYeCKHUe YCTaHOBKH. [IpakTukym: yued. mocobue /
A.A. Kynunos, K.P. Xycaunos, C.K. 3uranmuna — Camapa: Camap. roc. TexH. yH-T, 2018. — 92 c. (ISBN
978-5-7964-2122-2).

7. KynunoB A.A., Ilapora3oBble YCTaHOBKM TEIUIOBBIX 3JeKTpocTaHIuid. [Ipaktuxkym: yueO.
nocobue / A.A. Kynunos, K.P. Xycaunos, C.K. 3uranmmna — Camapa: Camap. roc. Texs. yH-T, 2019. —
102 c. (ISBN 978-5-7964-2153-6).

8. KynunoB A.A., 3uranmmuna C.K. DHeprocoepexeHne B TEIJI0IHEPTreTHKE U TEIIOTEXHOJIOTUSX /
A.A. Kynunos, C.K. Buranmmnaa. M.: Mamuroctpoenue, 2011. 374 ¢. (ISBN 978-5-94275-558-4).

9. KynunoB A.A., 3uranmuna C.K. DHeprocOepexkenue B KoTenabHbIX ycTaHoBkax TOC u cuctem
terocHaOkenus / A.A. Kyaunos, C.K. 3urannmua. M.: UH®OPA-M, 2016. 320 c. (Cepust HayuyHas
mbicib) (ISBN 978-5-16-011155-1, ISBN 978-5-16-103236-7).

10. KynunoB A.A. I'maporazonuHamuka. YueO. mocodue amst By3oB ¢ rpudpom YMO M.: UHDOPA—-
M, 2011. 338 c. (Cepus Boiciiee oopazoBanwue). (ISBN 978-5-16-004730-0).

11. KynunoB A.A. IloBepouHblii TEmIOBOM pacyeT TONKM mapoBoro koria. [Ipaktukym / A.A
Kynunos, C.K. 3uranmmna. Camapa: Camap. roc. tex. yH-T., 2009. 35 c.

12. Jlunos FO.M., CamoiinoB F0.®., Bunenckuii T.B. KoMmoHoBKa U TEemIoBO#i pacdeT mapoBOTrO
KoTia. Yue6. moco0. st By30B ¢ rpudom MO CCCP. M.: Dreproatommsaar, 1988. 208 c.

13. Konbuio A.C., JlaBbirud B.M., OukoB B.®. BogonoaroroBka B 3HEpreTuke. 3-€ u3ll., CTEpEoT.
VYu4eb. mocodue myst By30B ¢ rpudom YMO. M.: Uznarensckuii njom MOU, 2011. 309 c. (ISBN 5-903072-
45-3).

14. 3uranmmunua C.K. [Ipaktukym mo BomomoaroToBke: yued. mocodue. Camapa: Camap. roc. TexH.
yH-T. 2015. 70 c.

15. 3uranmmua C.K. IlogroroBka m00aBOYHON BOJIBI Ha TEIUIOBBIX SJEKTPOCTAHIUAX: y4eo.
nocob6ue. Camapa: Camap. roc. TexH. yH-T, 2009. 64 c.



16. Crepman JI.C., ITokpoBckuii B.H. ®usznveckne u XuMUYeCcKre METOAbl 00paOOTKH BOJBI HA
TOC: yuebuuk ans By30B. M.: DHeproaromusaar, 1991. 328 c. (Yuebuuk ¢ rpudom ['ocynapcTBeHHOTO
komutera CCCP 1o HapogHOMY 00pa30BaHHMIO).

17. Koctiok A.I'., ®ponoB B.B., Tpyxuuii A.Jl. TypOuHBI TEIJIOBBIX U aTOMHBIX JEKTPUYECKUX
crannuid. M3manme BTOpoe, mepepabotaHHoe u gomojHeHHoe. [lon pemakmueidn A.I'. Koctioka, B.B.
®ponosa. YueOuuk ¢ rpudom Munucrepcra oopazoBanus PD. M.: Usnarensckuit jom MDU, 2001.
488 c. (ISBN 5-7046-0844-2).

18. Haner C.B., bypos B./l., Peme3oB A.H. ['a30TypOuHHbBIE 1 TApOTa30BbIe YCTAHOBKU TEILIOBBIX
AJICKTPOCTAHIIMKM, 3-€ W3JaHue, CTEPEOTHUIHOe. YueO. mocodue miusi By3oB ¢ rpupom YMO M.:
Wz nparensckuii om MOU, 2009. 584 ¢. (ISBN 978-5-383-00340-4).

19. KynunoB A.A. Temomaccoodmen: yueb. mocobue st By3oB. M.: MHOPA-M, 2012. 375 c.
(Cepus Boiciiee oopaszoBanue. Ctanaapt Tpetbero nokosenus). (ISBN 978-5-16-004729-4).

20. AnekcangpoB A.A. TepmoanHaMHUUYE€CKHE OCHOBBI IIMKJIOB TEIJIOIHEPTETUYECKUX YCTAaHOBOK.
M.: M3HY, 2006. 258 c.

21. KynunoB A.A. OCHOBBI IEHTPATM30BAaHHOTO TeIUIocHaOkeHus: yued. mocodue / A.A. KynuHos,
C.K. Buranmmna. Camapa: Camap. roc. Tex. yH-T., 2015. 176 c. (ISBN 978-5-7964-1767-6).

22. KymunoB A.A., T'abape A.IO., 3uranmmua C.K.  Bpamarommecss pereHepaTUBHBIC
BO3/IyXOMOAOTPEBATEIN SHEPreTHYECKNX KOoTioarperatoB: MoHorpadus — Camapa: Camap. roc. TEXH.
yH-T, 2018. — 236 c. (ISBN 978-5-7964-2078-2).



