MIHICTEPCTBO OCBITH I HAYKH YKPATHI

JEPXKABHU BIOTEXHOJIOTTYHUM YHIBEPCUTET

3ATBEPIDKYIO

IMPOT'PAMA
(axoBOTO BCTYITHOTO BUIIPOOYBaHHS

1151 3MO0YTTS CTYTIEHSI OCBITH MaricTp
Ha ocHoBi HPK 6, 7

lany3s 3HaHD 14 «EnexTpuyHa iHXESHEPIsD»
141 EnextpoeHepreTuka, eJ1eKTPOTEXHIKa

Ta eJIeKTpOMEXaHika
EnexrpoeHnepreTrka, el1eKTpOTEXHIKA Ta

EIEKTPOMEXaHIKa

CremiansHICTh

OcgiTHS nporpama

XapkiB 2024



3MICT
3aranapH1 MOJIOKEHHS. ............... .3
1. Bumoru 710 piBHSI MIATOTOBKU BCTYTTHHKIB. v uttenteenttenteenneeaaeeennearieneenneennas 5
2. 3micT (axoBOro BCTYMHOTO BUMPOOYBAHHS Y PO3P131 AUCHUTIIIH. .. v''veveennnnnn.. 6
3. Kpurepii ormiHtoBaHHs ()aXxOBOTO BCTYITHOTO BUMTPOOYBAHHS . .. ..'vveeeeneennenn.. 25
4. TTopsimok poBeeHHS (PaXOBOTO BCTYITHOTO BUIPOOYBAHHS . . ..vvveeeneennnnn.n. 26
PEKOMEHTOBAHA JTITEPATYPA. .o ueereeneteeentteeteeeteeeneeeeteeeanseeennneeannneeanans 27
JOIATKI .o e, 39
JOJATOK A 3pa3ok «JIMCTOK YCHOT BIATTOBIZIIM .. uvvvseniereeenreeennaeeannneennnenn 40

JOJATOK b 3pazok «Ex3aMEHAIIIHUN OLIIETM .. .vvvetieeieeiieeeeeiieeeieeennnes 41



3AT'AJIBHI MTOJIOKEHHSA

Beryn Ha ocHOBI (OCHOBa BCTyIly) - paHimie 3100yTUi OCBITHIM (OCBITHBO-
kBajidikamiiiHuil) piBeHb a00 OCBITHIM CTyHiHb Ta BIANOBIIHUM PIBEHB
Hamionanpaoi pamku kBamidikamii (mami - HPK), Ha ocHOBI sikOro 31HCHIOETHCS
BCTYN JUIsl 3100yTTS CTYINEHSI BHINOiI OCBITH, OCBITHHOIO CTYIIEHS MaricTtpa
(ocBiTHBRO-KBaMi(IKAIIHHOTO piBHSA crnieriaiicta) - 7 piedb HPK (mani - HPK7)).

daxoBuit icnuT - opmMa BCTYITHOTO BUNIPOOYBaHHSA JJis BCTymny Ha ocHoBl HPK7, sika
nependayae MepeBipKy 3AaTHOCTI A0 OMaHyBaHHS OCBITHBOI MPOrpaMy IEBHOIO
PIBHS BHIIIOi OCBITH HA OCHOBI1 3J00yTHX paHiIlie KOMIETEHTHOCTEH.

Ha waBuanHs 3a mporpaMor0 MiATOTOBKM MaricTpa 3a chemianbHicTio 141
EnexTpoeHeprerrika, €IEeKTPOTEXHIKA Ta eJIEKTpoMexaHika (OCBITHS mporpama
EnextpoenepreTuka, €IEeKTPOTEXHIKA Ta EJIEKTPOMEXaHIKa) MOXKYTh BCTyNaTH
ocobu, skl oTpumanu auruiom marictpa (cnemianicrta) (HPK 7) 3 BinmosigHoi abo
1HIIOI CHEeNlagbHOCT] Ta NIPOAEMOHCTPYBAIN JOCTaTHIN PIBEHb 3HAHb 3 TE€M, MEPEIIIK
SKUX BUHECEHO JIJIsl OIL[IHIOBAHHS MiJTOTOBJICHOCTI BCTYIHHKA IS 3I00YTTSI BHINOi
OCBITH.

Jiist mpoBeIeHHS! KOHKYPCHUX (paXxOBHX BCTYIHUX BUIIPOOYBaHb HA HaBYaHHS Ha 0a3l
3100yTOTO paHilll CTYNEHs OCBITH MAaricTp; OCBITHbO-KBaJI(IKAIIHHOTO PpIBHS
cnemianict, HakazoM pekropa JBTY cTBoproroThes (axoBi arecrariiiHi KOMicii,
TISUTBHICTD SIKUX peryiaMeHTyeThes [1ooxkeHHsIM Ipo NpuiiMalibHy KOMICIIO BHUILOTO
HAaBYAJIBHOTO 3aKjaay, 3aTBEPKEHHUX Haka3oM MiHICTepcTBa OCBITH 1 HayKu
VYkpainu Bin 15 xoBTtHs 2015 poxy Ne 1085 Ta 3apeectpoBanux y MiHicTepCcTBi
foctuilii Ykpainu 4 nuctomana 2015 poky 3a Ne 1351/27796.

daxoBe BCTymHE BUIIPOOYBaHHS MPOBOJIUTHCS (PaXOBOIO aTECTAIIHHOIO KOMICIEIO 3a
IIPOTPaMoI0, 3aTBEPHKEHOI0 pekTopoM JIbTY.

[Iporpama (daxoBoro BCTYNMHOrO BUIPOOYBaHHS CKjajeHa JJIsi BCTYIHHUKIB, SIKi
BCTYNalOTh Ha HaBYaHHSI 10 JlepKaBHOTO OIOTEXHOJIOTIYHOTO YHIBEPCHTETY 3a
OCBITHBO-TIPOECIHOI0 ~ MPOrpamMord  MaricTp  3a  CHEHIaIbHICTIO 141
EnexTpoeHeprerrika, €JeKTpPOTEXHIKa Ta €JIEKTpOMEXaHlKa Ta Iepefdayvae OLIHKY
0a30BUX 3HAaHb OCI0, M0 MarOTh 3700yTUH OCBITHIM CTYyMiHb MaricTpa, OCBITHBO-
KBaTi(iKaliiiHi piBeHb CHeliagicTa, 3a TeMamMu (axoBUX IUCLMILIIH, SKI JAarOTh
MO>KJIUBICTh OLIHUTH 3arajbHUN pIBE€Hb MIATOTOBKM BCTYNMHUKIB 10 HaBYaHHS 3a
cnemianbHicTiO 141 EnekTpoeHepreTuka, eleKTpOTEXHIKA Ta eJIEKTPOMEXaHIKa.
[Iporpama BH3Hayae MepeNiK MUTaHb, 0OCAT, CKJIAIOBI Ta TEXHOJOTIIO OI[IHIOBAHHS
3HaHb BCTYITHUKIB MiJ Yac BCTYIly Ha HaBYaHHS 3a CTYIEHEM OCBITHM Marictp 3a
cnemianbHicTIO 141 EnexTpoeHnepreTrka, eNeKTpOTEXHIKA Ta €IEKTPOMEXaHIKa.
Meta BcTynHOro ¢axoBoro BUNPOOYBAaHHSI TOJSTa€ B KOMIUICKCHINA TEpeBIpIll
3HaHb BCTYIHUKIB, OTPUMAHUX HUMH B PE3yJIbTaTl BUBUCHHS TUCIMIUIIH Ta OLIHII
BIIMOBIAHOCTI 1MX 3HAaHb BUMOraM JI0 HaBYaHHS 3a CTYNEHEM MaricTp Ha
cnemianbHICTh 141 EnekTpoeHepreruka, €JIeKTPOTEXHIKA Ta €JIEKTpOMEXaHlka Ta
JIOMYCKY JI0 y4acTl Yy KOHKYPCHOMY B1100Di.
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YMo0BH mNpoBeleHHsI BCTYNMHMX BHUNPoOyBaHb. DaxoBi BCTYNHI BUIPOOYBaHHS
MPOBOAATHCA B YCHIHM (hopM1, y BUTJISII ICIIUTY 09HO a00 JUCTaHIHO. [cnuT B ycHIN
dbopmi MPOBOIUTHCS HE MEHIIIE, HIXK JJBOMA YJieHaMH KOMICii 3 KO)KHUM BCTYITHUKOM,
SAKUX MPU3HAYAE rojoBa (PaxoBOi KOMICIT 3THO 3 pO3KIAIOM Yy JeHb icnuTy. [1ix gac
CKJIQJIaHHs ICIIUTY OYHO YWICHH KOMICii BIIMIYaIOTh MPABUIBHICTH BIANOBIICH B
apKyIili YCHO1 BIAMOBIi/, SIKAW MO 3aKIHYEHHI ICTIUTY MiAMUCYETHCS BCTYITHUKOM Ta
yjieHaMu BiAMOBiMHOT kowmicii. CkiamaHHs ICOUTY Yy JUCTaHIINHIN Qopmi
BinOyBaeThCs 13 3acTocyBaHHsIM Iuiathopm Zoom (Google Meet). ITndopmaris npo
pe3yJbTaTH ICIIUTY OTOJIOLIY€ETHCS BCTYITHUKOBI B JIEHb HOTO MPOBEICHHS.
3MICTOBHO-METOUYHE 3a0€3[1€UEHHS BCTYITHUX BUIIPOOYBaHb 3/11MCHIOIOTh HAYKOBO-
neJaroriyfi npauiBHUKY NpoPuIbHUX Kadeap.



1. BUMOI'M 10 PIBHSA NIAI'OTOBKHU BCTYITHUKIB

Jlo mpoxomkeHHS (PaxoBOro BCTYIHOTO BHUMPOOYBaHHS JIOMYCKAOTHCS
BCTYITHUKH, SIKI BHKOHAJIM TIOBHICTIO HAaBYAJBHUU IUTAH 32 OCBITHIM CTYIIEHEM
Marictpa abo OCBITHhO-KBaTi(iKAI[IHHOTO PiBHS CHEIlaicTa i OTPUMAH JUIUIOM 32
BIIIIOBITHOO 200 1HIIIOIO CIEIaIbHICTIO.

BCTyNIHUK NOBMHEH 3HATH:

® TEPMIHOJIOTIIO, 110 CTOCYETHCS OCHOBHHX MOHSATH 32 (paxom;

® TEXHOJIOT1}0 BUPOOHMIITBA, IIepeiadi Ta pPO3MOALTY eIeKTPUYHOI eHeprii,

® KOHCTPYKI[IIO 1  E€NeKTpUYHI CXEMU  EJEKTPOYCTAaHOBOK  CHCTEM
€JIEKTPOTIOCTAUYaHHS;

e Kacu(iKaIlio eIeKTPOYCTaHOBOK, TPUMIIIEHB 1 €IEKTPOOOIa THAHHS;

® TIpU3HAYCHHS, OCHOBHI €JIEMEHTH KOHCTPYKIIi €HEPTreTUYHOT0 O0IaTHaHHS
Ta amapaTypu KepyBaHHS 1 3aXHCTY;

® TCXHOJIOTII0 PEMOHTY 1 METOAW BHUNPOOYBaHHS OCHOBHHX BH/IIB
eJIEKTPOOOIIaTHAHHS, CyYacHE TEXHOJIOTIuHEe OOJaJHAHHS, amapaTH 1 MPUIaTH, IO
BUKOPHUCTOBYIOTH IIPH PEMOHTI 1 BUIIPOOYBAHHSIX €JIEKTPOOOIIaIHAHHS;

® TOpSAJOK MiI0OpY HACOCIB, BpPaxOBYIOUM TiIpPaBIiyHI  MapameTpu
TpyOOTIPOBO/IiB;

® BIUIMB Pi3HOMaHITHUX (PAaKTOPIB HA HAJIHHICTE POOOTH €HEProoOIaTHAHHS,

® 0CcOONMBOCTI Tepebiry  eNeKTPOMAarHiTHUX TMPOIECIiB Yy  HEeTIHIHHUX
eJIEKTPUYHHX Ta MarHITHUX KOJAaXx;

® CyyacHI METOJM BUMPOOYBAaHHS Ta BUMIPIOBAHHS OCHOBHUX €JIEKTPUYHUX,
MarHiTHUX, MEXaHIYHUX Ta IHIIUX XapaKTePUCTUK €IEKTPOTEXHIYHUX MaTepiaiB;

® 0CO0JIUBOCTI POOOTH EJIEKTPONPUBOAIB PI3HUX BUIIB BUPOOHWYMX MAIIMH,
arperariB Ta MOTOKOBHX JIIHIH.

e BCeTynHHMK MOBHHEH BMITH:

® BiJILHO BOJIOJITH TEPMIHOJIOTIEIO 3a paxom;

® BOJIOJITH  CyYaCHUMH  MAaT€MaTHYHMMHM  METOJaMH  PO3PaxyHKIB,
a/IaITOBaHUMH IO CHCTEM €JIEKTPOIIOCTaqYaHHs;

® BMITH aHANI3yBaTH TEXHIYHUA CTaH Ta PEKAMH pPOOOTH CHCTEM
€JIEKTPOTIOCTAYaHHS IIOJI0 iX BiJMOBIIHOCTI HOPMAaTHBHUM BUMOTaM;

® MaTH MpaKkTUYHI HABUYKMA OpraHizauii €eJeKTPOMOHTaXXHUX poOIT Yy
BUPOOHUYNX YMOBAX;

® BMITH PO3PAaXOBYBATH KUIbKICHI TOKAa3HUKU HAJIHHOCTI €eHeproo0iaiHaHHs;

® BMITM BHM3HAyaTH BHMOTM [0 €JIEKTPOTEXHIYHMX MaTepiaiB MOpH iX
BUKOPHUCTAHHI B €JIEKTPOOOIaHAHHI;

® BMIiTH BH3HA4YaTH ONTHUMAJIbHI PEXUMH POOOTH HACOCIB Ta 3A1HCHIOBATU
pEryJIOBaHHS iX TapaMeTpiB;

® BMITH €KCHEPUMEHTAJIIbHO BU3HAYATH MPUBOAHI XapaKTEPUCTUKH POOOUYUX
MAalIvH 1 BUOMPATH JUIsl HUX Pal[lOHAJIbHI €JIEKTPOIPHUBO/IH.



2. 3MICT ®AXOBOI'O BCTYIIHOI'O BUITPOBYBAHHA Y PO3PI3I1
JAUCHUIIJITH

[Tporpama ¢axoBOro BCTYITHOTO BHIPOOYBaHHS IS 3apaxyBaHHS HA HaBYAHHS
3a CTyNEeHEeM OCBITH MaricTp 3a chemiansHicTiO 141  Enexrpoenepreruka,
CIIEKTPOTEXHIKAa Ta EJIEKTPOMEXaHika MICTHUTh OCHOBHI THTAaHHSA 32 HACTYITHUMH
TEMaMH:

OCHOBMU EJIEKTPOIIOCTAYAHHA

Po31is1: KOHCTPYKTHBHI 0CO0JIMBOCTI MOBITPAHUX i Ka0eJbHUX JiHil

PexxuMu poOOTH €HEprocUCTEMM Ta Y4YacThb €JEKTPOCTaHIIM y BUPOOHMIITBI
enexkTpuyHoi eHeprii. Kiacudikaiis Ta 3arajibHe MPU3HAYEHHS EJIEKTPUYHOTO
oOnagHaHHs nepBUHHUX Kul. Knacudikamis enexkTpuyHux Mepex. SKicTb
enexkTpuuyHoi eHeprii. CumoBi TpaHcopmaropu 1 aBToTpanchopmaropu. OCHOBHI
TUIM, €JIEMEHTH  KOHCTpyKIii. PerymoBanHs  Hampyru 3a  JOMOMOIOIO
Tpanc(opMartopisb.

Po3aisi: po3paxyHoK eJIeKTPHYHUX MepPex

3axoAu IIOAO 3HIKEHHSI BTPAT €JEKTPOCHEPrii y eNEeKTPUYHUX Mepexkax i
MIJBULIEHHS. HAAIMHOCTI pOOOTHU EJNIEKTPUYHUX Mepex. PeryntoBaHHsS Hampyru B
CJIEKTPUYHUX cUCTeMaX. balaHcu MOTYKHOCTI 1 3B’SI30K 13 HANPYTOK 1 YaCTOTOIO.
Po3paxyHOK TEXHOJIOTIYHUX BHUTpAT €JEKTpOeHeprii Ha ii TpaHcmoptT. Po3paxyHok
CTAMMX PEXUMIB pPOOOTH PO3IMKHEHHX EINEKTPUYHUX Mepexk. Po3paxyHOK
YCTAJICHOTO PEXUMY JIiHIT 3 HaBaHTaXEHHSM B KiHIl jiHil. Cnoaa Hanmpyrd Ta Horo
ckJazoBi. Brpatu Hanpyru.

MOHTAX EHEPTOOBJIAJITHAHHA 1
CHUCTEM KEPYBAHHA

Po3xisn: npu3HayeHHs, 0yA0Ba Ta NIPUHIUI POOOTH KOMYTANiifHOL
Ta 3aXMCHOI aNapaTypu, BUMOTH 10 MOHTAXKY
KoHcTrpykiiii Ta mpuHIunm aii 3armo0iKHKUKIB, KOMaHAO0aNapaTiB, pyOUIbLHUKIB,
BUMOTH 110 MOHTaXy. KOHCTpyKIlii Ta mpUHIMN Jii €IEKTPOMArHITHUX 1 TETJIOBUX
pene, BUMOTH 10 MOHTaxy. KOHCTpyKiisl Ta TMPUHIMI Jii MarHiTHUX ITyCKadiB,
KOHTaKTOPiB, BUMOTH JI0 MOHTaxy. KOHCTpyKIliS Ta NPHHIMI Jii aBTOMaTHYHUX
BUMUKAYIB 1 AuepeHIIaIbHUX BUMHUKAY1B.

Po3aisi: KOHCTPYKILiSl | MPUHIIMIL il ABTOMATHYHHUX BUMHKAYIB i
audepeHiaIbHUX BUMUKAYIiB TA ABTOMAaTHYHMX AU epeHliaIbHUX BUMUKAYiB
OCHOBHI BHUMOTHM Il BUKOHAHHSI EJIEKTPOMOHTAXKHHUX POOIT 3 MOHTaXy
KOMYyTaIliiHOT Ta 3axucHOi amaparypu. O3HaAHOMIJICHHS 3 TIACIOPTHUMH JaHUMHU
amapariB 3aXUCTY 1 KEpyBaHHS.

Po3aisi: MOHTAXK eJIeMEeHTIB cXeM KepyBaHHS ACHHXPOHHUMM JIBUTYHAMU
MoHTaX CXeMU KepyBaHHS €JIEKTPOJBUTYHA IO CXeMi EJIeKTPUYHIN



NPUHIUIOBINA. BuUKOHaHHS 3aMiHM HAarpiBHUX €JIEMEHTIB TEIJIOBOTO  peJie.
BukoHanHs 3aMiHM KOTYIIOK MAarHITHOTO ITyckada. MOHTaXX TEIUIOBOrO peje Ta
KHOITKOBOI CTaHII].

Po3ain: MoHTak cXeMH BKJIIOYEHHSI HEPEBEPCUBHOIO NMycKa4ya
MoHTaX cXeMH BKJIIOYEHHSI HEPEBEPCHUBHOIO IyCKaua MO CXEeMi eJIeKTPUYHIM
OpUHUUNOBIA. MOHTaX CXEMU BKIIOYEHHS HEPEBEPCHUBHOrO Iyckaya IO CXeMi
CJICKTPUYHIN 3’ €/IHAHD.

Po3aisi: MOHTaXK cXeMHU KePYBAHHS ACHHXPOHHMM €JIeKTPOJABUTYHOM
3 IBOX PO0OYHX Miclb
MoHTaX CXeMU KEpyBaHHS ACUHXPOHHHM €JIEKTPOJIBUTYHOM II0 CXEMi
CJIEKTPUYHIA ~ TPUHIUNOBIA.  MoOHTaX  cXeMH  KepyBaHHS  aACHHXPOHHUM
€JIEKTPOJBUTYHOM 3 JIBOX pOOOYHUX MICI[h IO CXEMI EJIEKTPUUHIH 3’ €THAHD.

Po3aii: MOHTaXK cXeMH KepYBaHHS AaCHHXPOHHHUM JIBUTYHOM 32
JA0TIOMOTOK) PEeBEPCHBHOI0 €JIEKTPOMATHITHOI0 MMyCKAYA 3 eJIEKTPUIHUM
0JI0KYBAHHSIM KOHTAKTIiB MATrHITHOI0 MMyCcKavya

MoHTaX CXeMH KEepyBaHHS ACHHXPOHHUM EJIEKTPOJBUTYHOM TIO CXeMmi
CJICKTPUYHIA TPUHIHIOBIM. MOHTaX CXeMH KepyBaHHS IO CXeMi EJIeKTpUYHIN
3’¢qHaHb.

Po3aisn: MoOHTaXk cXeMHU KepyBaHHSI ACHHXPOHHHUM IBUTYHOM 32
J0TIOMOT 010 PEBEPCUBHOIO €JIEKTPOMATHITHOIO NMyCKAa4a 3 eJIEKTPUYHUM
0JI0KYBAHHSIM KOHTAKTAMM MATrHITHOI0 MyCKAa4Ya Ta KOHTAKTAMM KHOINKOBOI
cTaHIii

MoHTaXX CXeMHU KepyBaHHS ACUHXPOHHUM EJICKTPOJBUTYHOM 3TiJIHO 3aJaHOi
CXEMU eJIEKTPUYHOI MPUHIIMIOBOT. MOHTaX CXeMHU KepyBaHHS 110 CXeM1 eJIeKTPUUHIMI
3’€IHAHb.

Po3xiii: MOHTaXK cXeMH KePpYBAHHA ACHHXPOHHHUM €JIEKTPOABUTYHOM i3
3aCTOCYBAHHSIM €JIEKTPOMATHITHUX peJie Ta CBITJI0BOI CUrHAJI3amil
MoHTaX cxeMU KepyBaHHS ACHMHXPOHHUM E€JIEKTPOJBHUTYHOM IO TIPHUBEACHIN

CXeMl eNeKTpUYHIA NPUHIHMOBIKH. MOHTaX CXeMH KEpyBaHHS aCHHXPOHHHUM
CJICKTPOJBUTYHOM IO CXEMI €JIEKTPUYHIN 3’ €THAHD.

OCHOBU TEXHIYHOI EKCIUTYATALIT, HAQIMHICTH TA
JNIATHOCTYBAHHS EHEPITETUYHOI' O OBJIAJTHAHHA

Po3aisi: TeopeTHYHi OCHOBH TEXHIYHOI €KCILIyaTallil
€HEPreTU4YHOro 00JI1aTHAHHA
OCHOBHI BIZIOMOCTI MPO €HEpreTuyHe OOJaAHAHHS, IO BUKOPUCTOBYETHCS
Ha BUPOOHHUIITBI. YMOBHM BHPOOHHMUOI eKcIUTyartarii eHeprooOnamHanas. OCHOBH
pallioHAJIbHOTO BHUOOPY Ta BHKOPUCTAHHS €HEpreTMuHoro oOnagHaHHA. OCHOBHI



NoJIOKeHHsT Teopii HamiiHocTi. I[lokasHuku HanmiiiHOCTI. Po3paxyHku 1 aHami3
HAJIIAHOCTI  €HEepreTUYHoro  obOnagHaHHA.  HamidHICT,  €JeKTPONOoCTavyaHHs
CLTBCHKOTOCTIONAPCHKUX CIOXKMBAYiB. 3araibHi MHTAHHS KOHTPOIIO TEXHIYHOTO
CTaHy CHEPreTHYHOro OOJaJHaHHA. 3arajbHI MHTAHHSA OpraHizaiii TeXHIYHOI
eKCIUTyarTarii  eHepreTuyHoro  obOmamHanHs.  Opradizamiss 1 OpPOBEIEHHS
MyCKOHAJIATO/KYBaJbHUX  pOOIT Ta 3[aBaHHS-TIPUAMAHHS B  EKCIUTyaTalliio
CHEpreTUIHOTo 00aiHanHs. Jlomyck 10 ekcIuTyararlii eHepreTHYHNX YCTaHOBOK.

Po3ain: 3a0e3nmevyenns epeKTUBHOI eKCIIyaTallii eHEPreTHYHOr0 00JI1aTHAHHA
KonTpons TexHiyHOro ctaHy i30isiii. TexHI4Ha eKcIuTyartaiis 3aco0iB
KepyBaHHsA. TexXHiuHa eKCIUTyaTallisi eJIeKTPOABUTYHIB. TexXHIYHa eKCIUTyaTallis
CJIEKTPOTEXHOJIOTTYHUX YCTAHOBOK. TEeXHIYHA EKCIUTyaTailisi OCBITIIOBAJIbHUX Ta
BUIIPOMIHIOBJIBHUX YCTAaHOBOK. Te€XHIUHA €eKCIulyaTalis pO3MOAUIBHUX MPUCTPOIB.
TexniuHa eKkcIUTyaTalliss BHYTPIIIHIX €JIEKTPONPOBOJOK. TexXHiYHa eKCIUTyaTallis
CUJIOBUX  TpaHcopmatopiB. TexHIYHAa  eKCIUTyaTalliss  MOBITPSHUX  JIHIM
esiekTponepeaadi. TexHiuHa eKcIulyaTalis KabeJlIbHUX JIHIN eleKTponepeaayl.
EJIEKTPOHIKA I MIKPOCXEMOTEXHIKA

Po3aisii: BCcTyn, OCHOBHI MOJIOKEHHS TA MOHATTS

@di3MKa HaIiBIPOBIIHUKOBUX NpUCTPOiB. HamiBnpoBinHUKOBI niepexoau (p-n-
nepexoiu). BaacTuBocTi p-n-niepexo1iB Npu HASIBHOCTI 30BHIIIHBOIO €JIEKTPUYHOTO
noJia. BonpT-amnepHa xapakTepucTHKa p-n-Nepexoau.

Po3aisii: HaniBNpPoOBIAHUKOBI Xioau

YMoBHe mo3HaueHHs aioniB. l[lpu3HaueHHs gioniB. Bumpsmusiodi aiou.
Bapukarmu.  Crabumitponu.  ®ortomiomn.  Ceimnomiogu.  TyHenbHI  JI1OJU.
XapakTepuCTUKH Ta MapaMeTpH J10IiB.

Po3ain: 6imosisipHi Tpan3ucTOPH

[Ipu3znauenHns Ta moOyaoBa OIMONSpPHUX TpaH3ucTopiB. [IpuHIMn poboTu
OIMONSIPHUX TPaH3UCTOPIB, OCHOBHI MapaMmeTpu. CXemMu BMUKaHHS TPAH3UCTOPIB Ta
nugepeHuiiH KoeilleHTH nepeaadl CTpymy.

Po3ain: cxemu 3aMilieHHs1 OiNMOJISIPHOTO TPAH3UCTOPY

Cxemu 31 Cb, CK (cniyibHOIO 023010, CHIJIBHUM KOJIEKTOPOM). TpaH3ucTopu K
aKTUBHUM yoTHpUINOMIOCHUK. CratuuHi (BX1AHI Ta BHUXIJAHI) XapaKTEPUCTHUKU
OinoJsipHOTO TpaH3ucTopa. ExcrutyaraniiiHi XapakTepUCTHKU.

Po3ais: mos1b0Bi TpaH3UCTOPH

[IpusnauenHsa Ta moOyA0Ba MOJIHOBUX TpPaH3UCTOPIB: KaHanbHi, MOH (meTtai-
OKHCEII-HAIIBIIPOBITHUK) TpaH3ucTOpu. CXeMH BMHUKAHHS TOJHOBUX TPaH3HCTOPIB.
CraTH4HI XapaKTEPUCTUKH TOJIHOBHX TPAH3UCTOPiB. ['0J0BHI mapaMeTpu MOJbOBUX
TPaH3UCTOPIB.

Po3ain: ¢poroTrpanzucropu
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[ToGynoBa Tta mpunnun pod6otu. OCHOBHI XapaKTEPUCTUKH (POTOTPAH3UCTOPIB.
Tupucropu, auHiCTOpH, ABOpa3oBUi miof. BukopucranHs, moOymoBa Ta TOJOBHI
XapaKTePUCTHKU TPUIIAIIB.

Po3ain: mincuaoBadi, OCHOBHI MOHATTS

Kimacudikamis  miacuaroBadiB. OcCHOBHI  TEXHIYHI NOKa3HUKH  Ta
XapaKTePUCTHKN TIIJCUIIIOBAYiB: KOCQIMIEHT IMJACWICHHS, BXITHUNA Ta BUXITHUN
OTOpHU, BUXIJHA MOTYXKHICTh, KOEQIIIEHT [ii, MeXKa 4YacTOT, IO IiJICHIIOIOThCS,
HEJIHIMHI Ta YaCTOTHI BUKPHUBJICHHS CUTHAITY.

Po3xisi: modynoBa Ta npuHOMN PoOOTH MiACHIIOBAYA

3BOpPOTHIN 3B’SI30K B €JIEKTPOHHMX MiJcuitoBadax. [loOygoBa Ta mpuHIUI
poOOTH 3BOPOTHOTO 3B’S3KY. 3BOPOTHIN 3B’A30K 3a CTPYMOM Ta Hampyrow. Bruius
3BOPOTHOIO 3B’SI3Ky Ha KOE(ILIEHT TMiACUIICHHS, KOe(IIllEHT rapMOHIK Ta YaCTOTHI
BUKPUBJICHHS CUTHAIY.

Po3aii: migcuiroBavi 3MiHHOI HAIPYTH

[Ipuznauenns Ta cxemu [IHY mnomepenHporo mijACWICHHS: cXema 3
¢bikcoBaHMM CTpyMOM 0a3u, cxeMa 3 (PIKCOBaHOIO HAIMPYIor, CXeMa 3 E€MITEPHOIO
crabim3zaiiero poboyoi TOUKHM mMiAcwiIOBada. ['padoaHamiTHUHUNA PO3PaXyHOK
M ICHITFOBAYA.

Po3ain: miacusaoBadvi mocTiiHOro CTpymMy Ta ii0ro npu3HA4eHHS

[TigcumroBaul noctiiHoro crpymy. Ilpu3zHauenns miacuimoBauiB. IliacumroBay
noctiiHoro crpymy (IIIIC) npsimoro miacunenus. Hpeitd nyns B ITIC. bananchi
nigcuioBayl. JludepeHuiitHi niacuitoBayl 3 reHeparopa cTadlibHOTO CTPYMY.

Po3aii: cTpyKTypa Ta BUKOPUCTAHHSA MiJACHIIOBAYIB

CtpykTypa Ta OCHOBHI MapaMeTPH IHTErPATIbHUX ONEPALIMHUX IMiICUITIOBAYIB.
CxemoTtexHika omnepauiinux niacuwioBayis (OIl). BukopucraHHs 1HTErpaJbHUX
omepamifHux  miAcwioBaviB.  CxemMu  IHBEPTYIOUMUX, HEIHBEPTYIOUHUX  Ta
nudepeHIiaTbHUX OTepaIlifHuX I1ICUITIOBaY1B.

Po3ais: npu3HayeHHs Ta Kiacu(ikais reHepaTopis

VY3aranpHeHa cxema aBToreHepartopa. PiBHsHHs Oamancy (a3 Ta amIuiiTyI.
[Tpuaun pobotu TpauszuctopHoro L(C-aBTOoreHepaTopa. EHEpreTHYHI MOKa3HUKU
LC-aBToreneparopa.

Po3ain: cxema RL-aBToreneparopis

Cxemu RL-aBTOreHEpaTOpiB HA TPAaH3UCTOpPax Ta Mikpocxemax. Ctabimizairis
YaCTOTH aBTOI€HEPATOPIB.

Po3aii1: reHepaTopu eJleKTPUYHUX iMIIYJILCIB Ta MYJIbTHBIOpaTOP

Bunu ta napameTpu iMIyJIbCHUX CUTHAJIB. ['eHepaTopu eneKTpuyHuX
iMITyJibCiB. MynibTUBIOpaTOpU: cXeMa, MpUHLIMI poOOoTH. MynbTHBIOpaTOpU Ha
IHTErpajgbHUX cxeMax. [ 'eHepaTopu JiHIHHO-3MIHIOBAaHOT HAIPYTH.
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Po3aisi: TpurepHi cTpykTypH

Cratuuni Ta auHamiuHi Tpurepu. CHUMETpHUYHHI TpHUrep Ha OIMOJISAPHUX
TPaH3UCTOpPaxX 3 KOJIGKTOPHO-0a30BMMH 3B’si3kaMu. Hecumerpuunmii Tpurep 3
emiTepHuM 3B s3koM. CTpykTypa Ta Kiacudikaiis 1HTETpaJlbHUX TPUTEPIB.
ACHHXPOHHI Tpurepd, iXx mnpusHadeHHs. CxemaTtuyHe 300pakKeHHS CTAaTUYHUX Ta
JUHAMIYHUX TPUTEPIB.

Po3xis: BUnpsiMJIs04i mpucTpoi

[IpuzHaueHHs  BumpsMisitouux  npuctpoiB.  IlobymoBa  ogHOdazHUX
BunpsimisiyiB. OpgHOHAMIBOEPIOAHI Ta ABOHAMIBOEPIOAHI BUOpsAMIsAYl. TexHiuH1
napaMeTpH, 10 XapaKTepU3yI0Th pOOOTY BUIIPSMIISIOUMX MPUCTPOIB.

Po3aisi: 0OCHOBHI MOHATTH Ta PO3PAXyHOK (PLIbLTPIB

3rnamkyound  (QuUIbTpU: KOEIIEHT 3rIaJKyBaHHA, PO3PaxXyHOK (UIBTPIB.
Tpudaszuuii Bunpsamissy. Cxemu peryaboBaHUX BUIPSIMIISYIB.

Po3pisi: kommaparopu Ta Tpurepu

Komnaparopu nanpyr. Ilpusnauenns, npuHuun po6otu. Tpurep Ilminra.
JludepeHniiroBanbHi Ta IHTETpYyBaIbHI KOJIA.

TEOPETUYHI OCHOBU EJIEKTPOTEXHIKHA

Po3ain: ¢isuyHi 0OCHOBM eJIEKTPOTEXHIKH
®i3U4yH1 OCHOBH €JIEKTPOMArHITHOTO TMOJS Ta iX MPaKTUYHE 3aCTOCYBaHHS B
enekTpoTexHinl. PiBHAHHA MakcBena Ta OCHOBHI 3aKOHHM — €JIEKTPOTEXHIKH.
EnexTpuuHI Kojia Ta iX OCHOBHI €JIEMEHTH.

Po3paiu: JiHiliHI eJIEKTPUYHI K0JIA TOCTIHHOTO CTPYMY
3aranpHUM, MAXIA OO0 aHANi3y JHIWHUX EJNeKTPUYHUX KT Ta METOIU iX
pO3paxyHKy NUIIXOM Oe3mocepeaHboro 3actocyBaHHs 3akoHIB Oma 1 Kipxroda.
Meroa By370BUX 1 KOHTYpPHHMX pIBHSHb Ta METOJ KOHTYPHHX CTpyMiB. Mertoau
BY3JIOBUX TOTEHINamB Ta cyneprnosuliii. [lepenavya enexTpoeHeprii MmOCTIHOTO
CTPYMy TIO IBOITPOBIAHOMY KOIY.

Po3xis: ogHoda3Hi JiHiliHI eJIeKTPUYHI K0JIa CHHYCOIAAJIBLHOT0 3MIHHOTO CTPYMY
OpanodasHi JiHIMHI eJIeKTPUYHI KOJIa CHHYCOIJaJIbHOTO 3MIHHOT'O CTPYyMY Ta iX
ocHOBH1 mapamerpu. 3akoHn Oma 1 Kipxropa B KOMIIJIEKCHOMY BHIJISII.
Tonorpadiuni Ta BeKTOpHI AlarpaMu. MeToiu po3paxyHKy JIHIMHUX EJIEKTPUYHUX
KUI. Pe30oHaHCHI sSBUINA B KOJTaX 3MIHHOTO CTpyMy. [IOTy>HICTh 3MIHHOTO CTPyMy Ta
NUBSIXM TABUINEHHS KoedilieHTa MoTy>XKHOCTi. JIiHIHHI eeKTpUYHI Koja 3MIHHOTO
CTPYMY 13 IHIYKTUBHO 3B'I3aHUMH €JIEMEHTaMHM Ta MPUHIMUI A1l TpaHcopmaTopa.

Po3nin: Tpudasni JiHiliHI eTeKTPUYHI KOJIA Ta METOIH iX aHATIZY
CumeTpuuHi peXUMH poOOTH TpudazHMX KUI y pas3l iX CIOJydeHHS 3a
CXEMaMH «31pKa» Ta «TPUKYTHUK». HecuMmeTrpuuHi pexxumu poOOoTH Tpuda3HUX KiJl.
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Meroau po3paxyHky TpudasHux ki, OOepTroBe Mar”iTHe IIojJ€ Ta HOTro
BUKopucTaHHsA. [lpuHImMn nii TpudaszHUX ENEeKTPUYHUX JBHUTYHIB Ta OCHOBH iX
Oy10BHU.

Po3aisi: 4OTUPUIIOIIOCHUKH | YACTOTHI QLIBTPH TAa METOAH iX PO3PAXYHKY

Cucrema piBHSHb TACUBHUX  YOTHPHUIIONIOCHUKIB. Pexxumm  pobotm
YOTHUPUIIOJIIFOCHUKIB Ta METOJIM BU3HAuUEHHA iX napametpiB. Craia mepenayl Ta ii
BU3HauYeHHs. YacTOTH1 (DUIBTPU Ta METOJIU iX PO3PAXYHKY.

Po3aisi: HesliHiHI eJIeKTPUYHI KOJIa TA KO0JIA 3 EePiOANIHUMH
HECHHYCOITAJIbHUMH CTPYMAMH i iX PO3PAXyHKH
HeniniliHl eneKTpuyHI Kojla Ta METOAM IX aHam3y. MarHitHi KoJa.
depope3oHaHC HaNpyr 1 CTPYMIB y HENIHIMHMX KOJaxX 3MIHHOro ctpyMy. OCHOBHI
NEPETBOPEHHS, 110 3AIHCHIOIOTHCS 3a JOMOMOrOI0 HENIHIMHHUX  €JIEMEHTIB.
Po3knaganHs nepioJuYHUX HECUHYCOiTaIbHUX CTPYMIB Y psizu Dyp’e.

Po3aisi: mepexigHi npouecu B JIHIHUX eJIeKTPUYHUX KOJIAX Ta IX aHAJI3
®di3uyHa CYTHICTh Ta OCHOBHM aHali3y MEPEXiIHUX MPOLECIB Yy JIHIMHUX
€JIEKTPUYHUX KOJIaX. 3aKOHM KOMyTauli Ta Mmo4arkoBi ymoBH. Kilacuunuii meron
aHai3y nepexiHuX mpoieciB. OnepaTopHUN METO]] aHaji3y MepexXigHUX MPOLECIB Y
JIHIAHUX eNeKTpUuYHuX Kojax. [nrerpan Jlroamens. BukopucranHs Teopemu
po3KiIajaHHs Ta (OPMYJIM BUIYUYEHHS Mij 4ac PO3PAXyHKIB MEPEXITHUX MPOLECIB Y
JHIMHUX €JICKTPUIHUX KOJaX.

Po3ain: niHiliHI eJIeKTPUYHI K0J1a 3 PO3NOAIJIEHUME MapaMeTpaMu
Cxema 3aMmilleHHs Ta [udepeHLiaibHl pIBHSIHHS OJHOPIAHUX €IEKTPUUHUX K1
(J1iH1M) 13 pO3NOAIEHUMHU TNapameTpamu. Bu3HaueHHsS NEpBUHHUX Ta BTOPUHHHUX
napamerpiB. Crajna mommupeHHss Ta ii ckiafoBl. biryua, magarodya Ta BigOuTa
CJICKTPOMArHiTHI XBWJII B KOJIaX 13 PO3MOAIJICHUMH NTapameTpaMu. PIBHSIHHS BETUYUH
Halpyr Ta CTpyMiB Ha Oyab-AKild BiJCTaHI BiJ TOYATKy Ta KIHIA KoJia B
rinep6omiuniit popmi. Koedimient kopucHoi aii kona. Ctosdi Ta 3MilIaHi XBUJII.

Po3ais: eleKTpOMarHiTHe 1moJie Ta METOAM HOI0 aHAJII3Y

OCHOBHI ~ BHM3HAU€HHSA Ta  IApaMeTpud  €JIEKTPOMArHiTHOIO  MOJ.
Enekrpocrarnyde mosie Ta MOro cujioBa XapakTepucTHKa. MaTemaTHMYHUM amapar
aHami3y eJneKTpoMmarHitHoro monsg. Teopema [Tayca B iHTerpaibHI  Ta
mudepenmianbHii  ¢opmi.  PiBasuus  Ilyaccoma 1 Jlammaca.  Enepris
€JIEKTPOCTaTUYHOIO0  ToJis.  EjexTpuuHe  moje  MOCTIHOro  cTpymMy B
€JIEKTPOIIPOBIAHOMY CEPENIOBUILI Ta MOro OCHOBHI mapameTrpu. 3akoHM Owma,
Kipxroga 1 Jlxoyns-Jlenna B audepenuianshiii ¢opmi. st teopemu [ayca B
€JIEKTPOIPOBIAHOMY cepenoBuIll. CHiBBIIHOUIEHHS MIXK HPOBIAHICTIO 1 €MHICTIO.
Cucrema piBHSIHb MakcBeiia. MeToau po3paxyHKy €JIeKTPOMAarHiTHOTO MoJsl.

EJIEKTPOTEXHIYHI MATEPIAJIN

Po3nin: npoBigHnKoBI MaTepiajan, kiacuikanis NPOBIAHMKOBUX MaTepiaJiB
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[IpoBigHUKOBI MaTepiaay BUCOKOI MPoBiAHOCTI. [IpOBIIHMKOBI YHCTI METaJIHU:
Migb, amroMiHIi, 3a1130. OCHOBHI THIH CIUJIABIB HAa OCHOBI YHMCTHX METAJIB.
[TpoBiTHUKOBI MaTepiajii BUCOKOTO OMOPY: MaHTaHIT Ta KoHCTaHTaH. Kommno3uiiiiai
MeTajoKepaMmiuHi wmaTepianu. EnexTpudni 1 MexaHI4HI XapaKTepUCTUKH ITUX
MaTepiais.

Po3xisi: HaniBNpoBiTHMKOBI MaTepiaan
OCHOBHI BJIACTUBOCTI HaIIBIPOBIIHUKOBUX MaTepiaiiB. EleKTpoHHa 1 1IpKOBa
IPOBIAHICTh. JIOHOPHI 1 aKUENTOPHI JOMIIIKH, CTBOPEHHS HAIMIBIPOBIAHUKOBOTO pP-n
nepexoay. ['epmaniii 1 KpeMHIi, 1X CTpYKTypa 1 BiacTuBOCTi. (OO0JacTi 3aCTOCYBaHHS
HaIBIPOBIJHUKOBUX MaTepiaiiB

Po3aisni: ocHOBH cy4yacHOI Teopil pepo- i pepomarneruzmy
Knacudikamis wmartepiadiB  3a MarHiTHUMU BiactuBocTsMu. [Ipupona
dbepomarnetusmy. Ilporecu mnpu HamarHigyyBaHHi (epoMarHeTukiB. MarHiTHUI
ricrepesuc. BriuB TemmepaTypu Ha MarHiTHI BJIACTHUBOCTI  (epOMarHeTHKIB.
®eputu.

Po3ain: MarniTHi MaTepiajin pi3HOro Nnpu3HAYEHHSA
Knacudikamis MaraiTHIX MaTepiaiiB. MarxiToMm ki MaTepianu Juist MOCTIHHIX
1 HU3bKOYACTOTHUX MATHITHUX MOJiB. MaruitoM’siki BHCOKOYAaCTOTHI Marepialu.
MarsiTH1 MaTepiany creniaibHOro MpU3HadYeHHsA. MarHiToTBep/ii MaTepiaiu.

Po3ais: ¢gisuyHi npouecu B JieJIeKTPUKAX i iX BJIaCTUBOCTI
[Tonspu3zaris nienekTpukiB. [iegekTpuyHa NPOHUKHICTh. ENEKTpONpoOBIIHICTD
nienekTpukiB. Jlienektpuuni BTpaTu. I[IpoOiif ieneKTpHUKiB, OCHOBHI TOHSTT.
[Tpo6iit pigkux aieneKTpUKiB. MexaHi3M 1 OCHOBH1 3aKOHOMIPHOCTI MPOOOI0 TBEPAUX
JTIeNeKTpUKiB. MexaHIyHl BJIACTUBOCTI  JIICJIEKTPUKIB. TeraoBi BJIACTHUBOCTI.
BomoroemHicHi  BJIacTUBOCTI  J1€JICKTPHKIB. D13uKo-XIMIUH1 BJIACTHUBOCTI
JIIeTIEKTPUKIB.

Po3aini: TBepai opra”ivHi gieJileKTpUKH
Knacugikauis opraniyHux aienekTpukiB. OCHOBHI B1IOMOCTI Mpo OynoBYy 1
BiIacTUBOCTI noisiiMmepiB. Ilpuponni cmonu. PocinuuHiI onuBu. EnekTpoi3ossiuiiiHi
MaTepiajid Ha OCHOBI KayuyKiB. JlienekTpuku Ha ocHOBI BOCKy. bitymu. Jlaku, emam
1 kiiei. Komnaynau. [1niBKOB1 e1eKTpoi30iisiiitHi MaTepiany. BoloKHUCTI MaTepiaiu.
EnexTpoizonsuiiini mnactmacu. llapyBaTi muiacTuku 1 poJibroBaHi MaTepiaiu.

Po3aisi: TBepai HeopraHivHi aie/IeKTPUKH
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Ckno 1 #oro BuactuBocTi. Cxnoemani. Curamu. Kepamika, TexHOJIOTIs
oJiep>KaHHs, Kiacudikailis 1 BJIACTUBOCTI KepamiuyHux MarepiamiB. Crmroma 1
Matepiajiv Ha ii ocHOB1. HeopraHiuHi eJIeKTPOI30IAIIHHI TUTIBKH.

Po3zain: piaki i razonoaioni gieJekTpuxku
HadrtoBi enexrpoizonsimiitni  onuBu. CHHTETHYHI PIAKI  JTICIEKTPUKH.
["a30omoa10H1 A1€IEKTPHUKHU.

Po3xisi: akTHBHI JTieJIeKTPUKH
Cerneronienekrpuku.  II’e3oenexktpuku.  Ilipoenextpuku.  Enextperw.
JlienexTpuku [Uisi ONTUYHOL reHeparlii. EiekTpoonTuyuHi MaTepiaim.

KOHTPOJIbHO-BUMIPIOBAJIBHI ITPUJIA I 3 OCHOBAMM METPOJIOI'

Po3aisi: BcTyn, OCHOBHI MOJI0KE€HHS TA MOHATTHA
OCHOBHI TEpMIHM Ta BHM3HAY€HHS MeETpoJsiorii. TOYHICTH BHUMIPIOBAHb.
3abe3nedyeHHss e€qHocTi BuUMIpiB. PizuyHa BenuurHa. OAMHMIN BEITUYUH, PO3MID,
po3mipHicTe. MixkHapogHa cucrema oauHuIile CI. Tloximui omuuwmii cucremu ClI.
KpatHni Ta yacTUHHI OAUHUIII.

Po3nin: noxudku BuMipin
Knacudikauiga 1 Buau BumipiB. [IpuHuunu 1 Meroau BuMiproBaHb. [loxuOku
BUMIPIB, iX kinacudikaiis. CucTeMaTH4Hi 1 BUITaJIKOBI TOXUOKH.

Po3aia: 3aco0u BUMiprOBaHb
3aco0u BUMIpIOBaHb, IXHI METPOJIOTIUHI XapakKTEePUCTHKU. EtamoHu i poboui
3aco0u BuMmiptoBanb. Mipu. [loxuOku 3aco0iB BuMiptoBaHb. Kiacu TOUYHOCTI.
MeTtonu TiIBUINEHHS TOYHOCTI BHUMIPIOBaHb. BHKIIOYEHHS CHCTEMaTUYHUX
noxuOok. JlepxkaBHi BuUnpoOyBaHHs 3aco0iB BHUMIiprOBanbHOI TexHiku. [loBipka,
peBi3is Ta ekcmepTu3a 3aco0iB BHUMIpIoBaibHOT TexHiku. KamiOpyBanHs 3aco0iB
BHUMIPIOBAJIbHOI TEXHIKH.

Po3aiszi: ocHOBH Teopii BUMIPIOBAJBLHUX NMPUJIATIB
AHanoroBsl BHUMIpIOBaJbHI MNPUJIIAAH, iX CTPYKTypa, 3arajbHa KOHCTPYKIIIS.
EnektpoMexaHidyH1 aHaJIOroB1 MIpUIAIN. BumiproBasnpHi1 MEXaHI13MH
MarHiTOEJIEKTPUYHOI, EJIEKTPOMArHiTHOI, EJIEKTPOJMHAMIYHOI, EJIEKTPOCTaTUYHOI,
TEIIOBOi CHCTEM. IX MOpIBHSUIBHI XapaKTepHCTHKH. I ambBaHomeTpu. Jloromerpu.
BumiproBaHHS Hanpyry 1 BEIMYUHU CTPYMY METOJI0OM 0€3M0CEepeIHOTO BIJUTIKY.

Po3xisi: mugposi BUMiproBaibHi NPUIAIA
[Mpunnunu noOyaoBu HUGPOBUX BUMIPIOBAIBHUX MPUIAJIIB. AHAJIOrO-
uugposi neperBoproBaui (ALT). Hudposi BoasT™METpH.

Po3aisi: MmacmiTaOHi BUMipIOBaJIbHI IepeTBOPOBaYi
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PosmmpenHss mMexx BuUMIprOBaHHS ammepMmeTpiB 1 BojabTMeTpiB. lllyntm Ta
JOJATKOB1 pe3ucTopu. BumiproBanbHi TpaHchopmaropu. [ToxuOku BUMIpIOBaIBLHUX
TpaHc(opMartopis.

Po3aisi: BUMiprOBaHHS MOTYKHOCTI i eHepril nocTiiiHoro,
0aHO(}a3HOI0 Ta TPU(PAZHOI0 CTPYMY
BumMiproBaHHsI MOTY»HOCTI TTOCTIHHOTO CTpyMy. BUMiproBaHHS MOTY>KHOCT1 1
eHeprii B Koiax ogHo¢a3HOro cTpyMy. BumiproBaHHsI TOTY>KHOCTI 1 €Heprii B Kojax
TpudazHoro ctpymy. BUMipioBaHHS €JIEKTPUYHOI €HEPTii 13 3aCTOCYBaHHS ITU(MPOBUX
JYUITBHUKIB.

Po3ain: BUMiproBaHHA HeeJIeKTPUYHHUX BeJIMYMH
3aranpHl TUTAHHS BHUMIPIOBAaHb HEEICKTPUYHUX BENWYWH. BractmBocTi i
kiacudikailis BHUMIPIOBATLHUX TMepeTBopioBadiB. [lapamMeTpudni BUMIpIOBabHI
nepeTBoproBayi. [ 'eHepaTopHi BUMIpIOBaIbHI IEPETBOPIOBAYI.

Po3zain: indopmaniiino-BuMiprOBaJIbHI cCHCTEMU
Busnauennsi, «knacudikamiss IBC. V3aragpHeHa CTpyKTypHa  cxema.
BumiproBanbeHi cucremu. CUCTEMU aBTOMAaTHUYHOTO KOHTPOJ0. CUCTEMU TEXHIYHOT
niarHoctuku. 3acrocyBanHs IBC B AIIK.

I'TIPABJIIKA

INapocrarnunmii THCK 1 #oro BmacTUBOCTI. OAWHUII BUMIPIOBAaHHS THCKY.
OcHoBHe piBHSIHHS rigpoctatuku. 3akoH [lackans. Cuiia THCKY Ha TUIOCKI TTOBEPXHI.
[enTp Trcky. Cyta TUCKY Ha KpUBOJIiHIKHI TOBepXHi. [[1aBanHs T y pivHi.

Po3ain: rinpoaunamika
Meronu BuUBYEHHS pyxy piauHu. Heycranenuit ta ycraneHuit pyx. OCHOBHI
HNOHATTS TiApoAuHamiku. PiBHAHHS Hepo3puBHOCTI. PiBHsHHA bepHymm s
€JIEMEHTApPHOI CTPYMHMHKHU 17i€aibHO1 (HEeB’s13K01) pinuHu. PiBHsHHS bepnymm as
YCTAJICHOTO TOTOKY peajibHOi1 (B’SI3K0i) piiWHU. ['€OMETpUYHMI Ta €HEepreTUUHHM
3MICT piBHsIHHS. ['padiune 300pa>keHHs piBHIHHS bepHyi.

Po3aisi: BTpaTu Hanopy npu pyci piamau
3aranpHi BigoMocTi. OCHOBHE PIBHSIHHSA PIBHOMIPHOTO pyXy. Pexumu pyxy
pinuau. Kpurepiit 1 uucio PeiHonbaca. Brpatn Hamopy npu jgamMiHapHOMY pYyCi.
Crpyktypa TypOynentHoro mnotoky. IllopcTkicts cTiHOK. BTpatm Hamopy mnpu
TypOyaeHTHOMY pyci. Popmynu s po3paxyHKy koeditienra Jlapci. Po3paxyHok
BTpaT HAOPY B MICIIEBUX OIMOpaXx.

Po3xis: HanipHuii pyx piauHu y Tpydax
Knacudikamiss  tpyOompoBoaiB.  ['ipaBmiyHMl  PO3paxyHOK  IPOCTOTO
KopoTkoro Tpybomnposoay. TpyOornpoBoau 13 MOCIIIOBHO 3’€JHAHUX TPYO pI3HUX
niametrpiB. TpyOompoBoau 3 mnapajienbHUM 3’eaHaHHsAM TpyO. TpyOompoBoau 3
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OesmepepBHOIO  BUTpaTor. [igpaBimiuHMii  pO3paxyHOK  CKIQJIHHMX  JIOBIHX
TpybomnpoBoxaiB. ['impaBmiunuii yaap y tpyoax. dopmyna M. €. XKykoBcbkoro.
[TonepemxeHHs, JOKai3allisd Ta BAKOPUCTAHHS T1IPaBJIIYHOTO Yapy.

Po3aisii: BUTiKaHHS PiIUHM Yepe3 0TBOPH i HACAAKHU
BurtikanHg piguHM uyepe3 Majil OTBOPH B TOHKIM CTIHII TPU TMOCTIHHOMY
Hanopi. BuTikaHHA piAuHU Yyepe3 OTBOPU MPHU 3MIHHOMY Haropl. BUTIKaHHS piavHU
yepes HacaaAKu. TuIy HacaiokK.

Po3zaia: rinpaBiaiuni MmamyvHu
CxeMa Ta mpuHUMI Aii BIALIEHTPOBUX HacociB. BU3HaueHHs Hamopy Hacoca
yepe3 nokazanHs npuiafiB. [loryxuicte Ta KK/ Hacoca. Poboui xapakTepucTuku
BIJILIEHTPOBUX HacociB. PobGoTa BijlleHTpoBOro Hacocy Ha Mepexy. IlapanensHa Ta
nociiioBHa pobora HacociB. MeTtoau peryiroBaHHS Iojadi HacociB. Jlomyctuma
BCMOKTYBaJIbHa BHCOTA BiJIIIEHTPOBOTO Hacocy. Kasirairis.
Knacudikaris, npuaiun aii Ta o6jJacTh BUKOPUCTAHHS 00’ €MHUX HACOCIB.
Koucrpykiiss, npuHmmm fii, Ki1acudikamisi Ta KOHCTPYKTHBHI OCOOJMBOCTI
MOPITHEBUX HACOCIB.

OCHOBMU EJIEKTPOITPUBOY

Po3ain: mexaHika ejieKTpONpuBoOaAA

Knacudikamiss MexaHIYHMX XapakTEPUCTHK poOouYMX MamuH. PiBHSAHHA
MEXaHIYHUX XapaKTEPUCTHK POOOYMX MAaIIMH. AKTUBHI 1 PEAaKTHBHI CTaTH4YHI 1
JUHAMIYHI MOMEHTH Ta CHWJIM, IO JIIIOTh B CHUCTEMI “IIBUTYH — poOoua mamiuHa’.
KinemaTuuHi 1 pO3paxyHKOBI CXE€MH MEXaHIYHOI YaCTUHHU EJEKTPOIPUBOAA.
3BeJICHHS! CTATUYHUX MOMEHTIB OMOPY 1 MOMEHTIB 1HEpLii O Bajy €JIeKTPOJBUTYHA.
PiBHSHHS pyXy €J1eKTponpHUBOy 1 Horo aHamni3. BuzHaueHHs yacy 3amycKy BXOJIOCTY
€JIEKTPONPUBO/IA 3 ACHUHXPOHHUM €JEKTPOJABUIYHOM. Po3paxyHOK dacy MycKy 1
rajJjbMyBaHHs CUCTEMH “‘€JIEKTPOABUIYH — poOoua MaliuHa’ aHAIITHUYHUM 1
rpadgoaHaITHYHUM  crocobamMu.  YcrajieHi Ta  HEYCTalleHI  TpoIecH B
CJIEKTPOTIPUBOII.

Po3aisi: MmexaHiuHi Ta eJIeKTPOMEXaHIYHI XapaKTePUCTHKHU IBUT'YHIB
MOCTIHHOIO0 CTPYMY He3aJIeKHOT0 30Y/AKEHHHA
PiBHSIHHSA CTaTUYHMX MEXAHIYHOI 1 E€JIEKTPOMEXAHIYHOI XapaKTEepPUCTHK, IX
aHam3. [lpupogHa Ta IOTy4HI MEXaHIYHI XapaKTEPUCTUKH, IX PpO3PaXyHOK Ta
noOyzaoBa. ['abMiBHI peXXUMH, MEXaHIYHI XapaKTEPUCTUKU B TAJIbMIBHUX PEXKUMAX.
[Tyck enextponsuryHa. Po3paxyHOk Ta BHOIp OMNOpIB MYyCKOBHX Ta TrajJbMIBHHUX
PE3UCTOPIB.

Po3aisi: MmexaHivHi Ta eJIEKTPOMEXaHIYHI XapAKTePUCTUKH ABUT'YHIB IOCTIHOT O
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CTPYMY MOCJIIOBHOIO Ta 3MIlIAHOT0 30y"KEHHS
PiBHSIHHS MEXaHIYHOI Ta €JIEKTPOMEXaHIYHOI XapaKTepUCTUKH JIBUTYHA
MOCTIHHOTO CTPYMY IOCIIJIOBHOTO 30y/pKeHHs Ta 1i aHam3. [IpupoaHa Ta mTydH1
MEXaHIYHI XapaKTEepUCTUKHU, IX pOo3paxyHOK Ta moOyaoBa. Ilyck enekTpoaBuryHa.
Po3paxyHok Ta BuOIp ONOpPIB MyCKOBUX Ta TalbMIBHUX pe3UCTOpiB. [ anbMiBHI
peXKUMHU, MEXaHIYHI XapaKTePUCTUKU B TaJbMIBHHX pexuMax. MexaHi4H1
XapaKTEPUCTUKHU ABUTYHIB OCTIMHOIO CTPYMY 3MIIIAHOIO 30y KEHHS.

Po3ais1: MexaHIYHI Ta eJIEKTPOMEXaHIYHI XapaKTePHUCTHKH
ACMHXPOHHOI'0 €JIEKTPOABUIYHA
PiBHAHHS MeXaHIYHOI Ta EJIEKTPOMEXAHIYHOI XapaKTepUCTUK Ta iX aHali3.
[IpupogHa Ta WTY4YHI XapaKTEPUCTUKH, iX pO3paxyHOK Ta mnoOyposa. ['anbmiBHI
pPEXKUMHU  aCUHXPOHHUX  €NeKTpoABUTYHIB. CrnocoOM IMyCcKy  aCHHXPOHHHUX
€JIEKTPOJBUTYHIB. PO3paxyHOK MyCKOBUX Ta rajJbMIBHUX PE3UCTOPIB.

Po3aisi: pery/iloBaHHSI KOOPAUHAT €JIEKTPONPUBO/IiB

3aranpHl TIOJOKEHHA 1 OCHOBHI TIOKa3HUKM perymtoBanHsa. Keposani
NEepPeTBOpIOBaYl B cHUcTeMax enekTpornpuBoja. Crmocodu peryiroBaHHS KyTOBOI
IIBUKOCTI 00€pTaHHS €JIEKTPOJABUTYHIB. PeryitoBanHs KyTOBOI IMIBUAKOCTI JBUTYHA
NOCTITHOTO CTPYMY HE3aJeXHOro 30yIKEHHS B PO3IMKHEHIA CHUCTEMI: 3MIHOIO
HAIMPYTHU Ha SKOP1, 3MIHOIO OMOPY B KOJIi SIKOPS, TIPU IIYHTYBaHHI SIKOPSI pE3UCTOPOM,
3MIHOKO MAar"iTHOTO TOTOKY, IMIyJIBCHHM crocoOoM. PerymroBaHHS KyTOBOi
IIBUAKOCTI ABUTYHA MOCTIMHOTO CTPYMYy IOCIIJOBHOTO 30y/JKE€HHSI B PO3IMKHEHIM
CUCTEMI.

PerymoBaHHs KyTOBOi IIBUIKOCTI aCHHXPOHHOTO E€JEKTPOJABUTYHA B
PO3IMKHEHIH CHCTEMIi: 3MIHOIO HANPYTH Ha SKOPi, 3MIHOK YaCTOTH CTPYMY, 3MiHOIO
qucia map IMOJICIB, 3MIHOIO OMOPY B KOJII pPOTOpa, 3MIHOK HANpyrd Ha CTaTopi.
PerymioBaHHsT KyTOBOI IIBHAKOCTI JBUTYHa TIOCTIHHOTO CTpyMy HE3aJIeKHOIO
30y/UKEHHS B 3aMKHEHIHM CHCTEMI 13 B1I’€MHUM 3BOPOTHHMM 3B’SI3KOM I10 HMIBUJIKOCTI
Ta 3 JOJATHUM 3BOPOTHHUM 3B’SI3KOM I10 MOMEHTY. ABTOMATHYHE DPETyJIOBaHHS
MOMEHTY B €JIEKTPONPHUBOJAX MOCTIHHOTO cTpyMy. OOMEXKEHHSI CTPYMY 1 MOMEHTY
JIBUTYHIB TOCTIMHOTO CTPyMYy HE3aJeKHOro 30y/KeHHs y 3aMKHEHIH cucrtemi 3
HEIHIMHUM  BIJ'€EMHUM 3BOPOTHUM  3B’SI3KOM 1O CTPyMy. ABTOMAaTHYHE
peryiioBaHHS  TOJMOKEeHHS.  [lo3uIiiiHi Ta  CHIAKYIOUHM  €JIEKTPOIPUBOIH.
ABTOMaTHYHE pETyJIOBaHHS KyTOBOI IIBUAKOCTI 1 MOMEHTY aCHHXPOHHUX
€JIEKTPOJBUTYHIB IIPHU 3M1HI HABAHTAKEHHS.

Po3ain: mepexinHi npouecH i cTilKicTh eJieKTPONIPUBOAA

Knacudikaris mnepexigHux MpoleciB B enekTpornpuBogax. dakropu, sKi
BIUIMBAIOTh HA XapakTep 1 TPUBAIICTh MEPEXIJTHUX MpolieciB. MexaHIuHl nepexiaHi
MpOIeCH TIpU JIHIAHIN MeXaHIYHIM XapaKTEPHUCTHUIl EJIEKTPOJBUIYHA 1 CTaIOMy
MOMEHTI iHepuii. MexaHiuHI TepexiHlI MPOIECH B EJIEKTPONPUBOJI 3 JIHIHHOIO
MEXaHIYHOI0 XapaKTEePUCTUKOIO €JIEKTPOIBUTYHA MPU HE3MIHHOMY MOMEHTI 1HEpIIi 1
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MOMEHTI CTaTMYHHMX OIOPIB, JIHIMHO 3aJeKHUM BIJI IIBUIKOCTI. MexaHiuHi
MEPeXiJIHi MPOIECH B  CISKTPONPHBOJAX 3 TpH(Pa3HUMH aCHHXPOHHHUMH
CIICKTPOJABUTYHaMH. JlMHaAMiYHA MEXaHIYHA XapaKTepHUCTHKAa AaCHHXPOHHOTO
esiekTpoaBuryHa. CTaTudHa 1 TuHAMIYHA CTIHKICTh €IIEKTPOIPUBOIIB.

Po3ain: eHepreTuka ejieKTPONpPUBOIA

OcHoBHI eHepreTnyHi MOKa3HUKH enekTponpuBoaa. KK 1 koedimient
NOTY>XHOCTI. BTpatu eneprii npu ycTaieHOMy peXuMi poOOTH B HEPETYJIbOBAHOMY
Ta PEryJabOBAHOMY enexkTponpuBoal. EHepreTvka mnepexilHUX MPOIECIB Yy
€JIEKTPOIIPUBOAL 3 JBUTYHAMU TMOCTIHHOIO CTPyMYy HE3aJeXKHOro 30YyIKEHHS.
[lepeximHi mpolecu y €JIEKTPONPHUBOJIlI 3 ACHHXPOHHUM ejleKTpoAaBuryHom. [lnsxu
€HEPro30epeKeHHsI B €JIEKTPOIIPUBO/II.

Po3aisi: BU3HAYEHHS NMOTYKHOCTI €JIEKTPOJABUIYHIB

Buxigxi TaHl TUIS BU3HAYECHHSA MOTY>KHOCTI €JICKTPOABUTYHA.
HapanTaxxyBanbHi giarpaMu poOOYMX MAIIMH Ta €JIEKTPOJABUTYHIB. HarpiBanus 1
OXOJIOJUKEHHSI  €JIEKTPOABUTYHIB.  Bu3HaueHHs  cTajioi 4Yacy  HarpiBaHHS
enekTpoaBuryna. Kracudikamis pexuMiB poOOTH  eIeKTpOJABUTYHIB. Bubip
MOTYXKHOCT1 €JEKTPOJABUTYHA I TPHUBAIOrO0 PEXUMY pOOOTH 3 TMOCTIHHUM
HABaHTKEHHSAM. BuOip MOTYKHOCTI €JIEKTPOABUTYHA [IJII TPHUBAJIOTO PEXHUMY
po0OOTH 13 3MIHHMM HABaHTAXXEHHSM 1 MepeBipka WOTO METOJaMU CEpeIIHIX BTpAT i
CKBIBAJICHTHUX BeluuuH. [lepeBipka BHOpPAHOTO €JIEKTPOJIBHUTYHA 33 TEIUIOBUM
PEXKUMOM MiJ Yac MYCKYy, Ha MEpPEeBaHTaXyBaJbHY 3/aTHICTh 1 32 YMOBaMHU IYCKY.
Bubip moTy>XHOCTI €J1eKTpOJBHUIyHA ISl KOPOTKOYACHOTO pekuMy poOoTH. Bubip
MOTY>KHOCTI €JIeKTPOABUTYHA JUIsI MOBTOPHO-KOPOTKOYACHOTO PEXHMY pOOOTH.
BusnauenHss  JomycTMMOro  4ucia  BMHUKAaHb 32 TOJMHY  aCUHXPOHHUX
€JIEKTPOJIBUTYHIB 3 KOPOTKO3aMKHEHUM POTOPOM.

Po3zais: anmapaTu kepyBaHHs Ta 3aXHMCTY €JIEKTPONPHUBO/IB.

[lpuznauenns 1 kimacudikaiis amaparypu 3axMCTy 1 KepyBaHHSA B
CJICKTPOINPUBOIAX. 3arajibHi BUMOTH JI0 €JEKTPUYHHMX amapariB. HopmoBani
napamMeTpu eNeKTPUYHUX amapariB. AmapaTtd pydyHOro KepyBanHs. [Ipu3HadeHHs,
XapaKTepUCTHKH, BHOIp. EjeKkTpoMarHiTHI KOHTAaKTOpHW Ta Iyckadi. [Ipu3HaveHHS,
XapaKkTepUCTHKH, BuUOiIp. Pene, 1m0 BUKOPHUCTOBYIOTHCS B EIEKTPOIPHUBOJAX.
HamiBnpoBiTHUKOBI €NEKTpHUYHI amapaTd. ABapiiiHi Ta aHOpMaibHI DPEXKUMH B
CJICKTPONPUBOAAX Ta amapaTd 3axUCTy Bl HUX. ABTOMaTU4YHI BUMHUKAaYI.
[Ipu3zHauenns, xapakrtepuctuku, BuOip. IlmaBki 3amoOikHUKK. Ilpu3HaveHHS,
xapakTepucTuku, BuOip. TeruoBi pene. Ilpu3HayeHHs, XapaKTepUCTUKH, BHUOIp.
[Ipuctpoi BOyAOBaHOrO TEMIIEPATYpHOTO 3axXUCTy JBHUryHIB. [lpuctpoi s
KOHTPOJIIO HAPyTr'y HYJbOBO1 Ta 3BOPOTHOT MOCIIIOBHOCTI (CXEMU 3 BUKOPUCTAHHAM
pene Hanpyru Ta pene EJI). ®da3ouyTauBuil NpUCTpiil 3aXUCTY €IEKTPOABUTYHIB.

Po3nin: aBToMaTH30BaHe KepyBaHHSA €JIeKTPONPHUBOIAMU
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3araypHi B1JIOMOCTI po aBTOMAaTH30BaHi CUCTeMH  KepyBaHHS
enextponpuBogamu (ACK EII ), Ta ix kiacudikaiis. OyHKIii cucteM KepyBaHHS
eJIeKTporipuBoAamMu. [IpUHIMON aBTOMATUYHOTO KEPYBAHHS EJIEKTPOIPUBOJAAMH.
Bumoru, ki cTaBisThes 10 cxeM KepyBaHHA. [IpaBuia BUKOHAHHS MPUHITUITIATBHUX
CJICKTPUYHUX CXEM Ta CXEM EJIEKTPUYHUX 3’ €qHaHb. TUIMOBI BY3JM 1 OJIOKYBaHHS B
cxemax KepyBaHHs. THUIIOBI cXeMU KEpyBaHHS aCHHXPOHHUMU E€JIEKTPOJBUTYHAMU 3
KOPOTKO3aMKHEHUM pPOTOpPOM. THMOBI cXeMH OOMEXKEHHS ITyCKOBHUX CTPYMIB 1
MOMEHTIB ACHHXPOHHHMX €JIEKTPOJABUIYHIB 3 KOPOTKO3aMKHEHUM POTOpPOM. THIIOBI
CXeMH TaJlbMyBaHHS ACHHXPOHHMX €JEKTPOABHUIYHIB. THUIIOBI CXeMH KepyBaHHs
ACHHXPOHHUMU €JIEKTPOJIBUTYHAMH 3 (pa3HUM pOTOpPOM. THIOBI CXeMH KepyBaHHs
0arato MBUIAKICHUMHU €JIEKTPOABUTIYHAMU. THMOBI BY3JIM CXE€M KepyBaHHS
CUHXPOHHMMHU JBUTYHamMH. THUIOBI CXeMHU KepyBaHHS ABUTYHAMH IOCTIHHOTO
ctpyMy. llpunuunu noOynoBH 3aMKHEHHUX CHCTEM PETYJIOBaHHA KOOPAMHAT
enexTponpuBoAy. CXxemMu KepyBaHHs 13 aBTOMATHYHOKO CTaOLTI3aIler0 MIBUIKOCTI 1
cTpyMy ABuryHa. PerynboBanuii enekrpornpusoa 3TO-2. [Ipunuunu noOyaoBu cxeM
KepyBaHHS €JEKTPOJBUTYHAMU Ha OE3KOHTAKTHUX JIOT1UHUX eneMmeHTax. Cepis
OE3KOHTAaKTHHX JIOTIYHUX ejemeHTiB ,Jlorika W”. IlporpamHe kepyBaHHS
€JIEKTPONIPUBOIAMU 3 BUKOPUCTAHHAM MIKpPOKOHTpoJiepiB. [IpuHIMNM Moeat0BaHHs
ACK EIL

Po3xin: BuOip enexkrponpusoaa

Buxigni nani ans BuUOOpy enekTponpuBody. Bubip eleKTpoABUTYHIB 3a
CTPYMOM, HANpyTrol Ta 4YacToTol oOepTaHHA. Bubip enexkTpoaBUTyHIB 3a
eJIEKTPUYHOI0 Mojaudikaliero. Bubip eneKTpoJBUIyHIB 3a KOHCTPYKTUBHUM
BUKOHAHHSIM. BuOIp €neKTpoJBUTYHIB 3a CTyNEHEM 3aXUCTy BiJ i OTOYYHOHOIo
CepelIoBMILA, KJIIMAaTUYHUM BUKOHAHHSIM Ta KaTeropiero po3MiuieHHs. llepeipka
JBUTYHA 3a JOIYCTUMHM MEXaHIYHUM HABaHTAKEHHSM Ha KiHelpb Bana. OCHOBHI
eTany po3poOKU NPUHIUIIAIBHOI EIEKTPUYHOI CXEMH KEPYBAaHHS €IEKTPOIPUBOIOM.
Hu3bKOBOJIBTHI KOMIUIEKTHI NPUCTPOI KEpyBaHHs €JIEKTPONpUBOAAMU. MeToauka
PO3paxyHKy HaJIIMHOCTI €EKTPONPHUBOIiB. PO3paxyHKH HAJIHHOCTI €JIEKTPOIPHUBOIA
JUTSl BU3HAYEHHS TIOKA3HMKIB: WMOBIPHICTH O€3BIJIMOBHOI POOOTH, 1HTEHCHUBHICTH
BiJIMOB, HaIpAaIfOBaHHS Ha BIJIMOBY, CEpeIHIA dYac BIJHOBIEHHSA Ta KOEQIIi€HT
TFOTOBHOCTI. TEXHIKO — €KOHOMIYHA OLIIHKAa €JIEKTPONpuBOAa. Bu3HaueHHsT BapTOCTI
KOMILJIEKTY €JIEKTPOIPUBO/Y.

EJIEKTPUYHI MAILIMHUA

Po3ain: tpancpopmaropu

3aranpHi BimomocTi mpo TpaHchopmaropu. Teopis podoyoro mporecy
Tpancopmaropa. Pexumu: XOJOCTOrO  XOdy, KOPOTKOTO 3aMHKaHHS Ta
HaBaHTaxeHHA. CxemMum Ta Tpynu 3’edHaHb O0OMOTOK. PobOorta TpudaszHux
TpaHCc(OpMATOPIB MpPU HECHUMETPUYHOMY HaBaHTakeHHi. IlapamenbHa poOoTa
TpaHcpopMaTopiB MNpU  PI3HUX HAOpyrax KOPOTKOTO 3aMHUKaHHS, PI3HUX
koedimientax TpaHchopmalii Ta rpynax 3’e€aHaHHs. IlepeximHi Tpolecu y
TpaHchopmaropax. CTpyMH MHUTTEBOTO K.3. Ta MOTO Jisl HAa €IEMEHTH KOHCTPYKIIii
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Tpancopmaropa. CremniajibHi TpaHcpopMaTopu: BHUMIPIOBaJIbHI, 3BapOBaNIbHI,
aBToTpaHchopMaTopu, TPHOOMOTKORI Ta 1HIIII.

Po3aisi: MalIuHM MOCTIHOTO CTPYMY

[MpuHIMn nii Ta KOHCTPYKIliS MaIIMH MOCTIHHOTO CTpyMy. MarHiTHe KOJO
MalIuH MOCTIHHOTO cTpyMy. OOMOTKM MalllMH TOCTIMHOTO CTpyMy. ['eHeparopu
MOCTIHOTO CTpyMy Ta ix Xapaktepuctuku. OcHOBHI piBHsSHHS. [eHeparopu
HE3aJIeXKHOTO, TapajelbHOT0, IOCTIAOBHOTO Ta 3MimaHoro 30ymkeHHs. Cnan
HAmpyrd TpU HaBaHTaXeHHI. J[BuryHu mocriitHOro ctpymy. CrmocoOu TMycKy.
Cnocobu ranbmyBanHs JIIC Ta ix TeXHIKO-eKOHOMIYHUN aHami3. Brtparu
notyxHocti MIIC. Brpatu B crani, MexaHiuHi, BTpaTH Ha 30y/KEHHS, BTpATH
noaaTkoBi Ta ix BiiuB Ha KKJ MIIC, makcumanbsue 3naueHns KK/,

Po3zaiyi: MamimHu 3MiHHOTO CTPYMY TAa ACHHXPOHHI MAaILIUHH

[TpuHIMNO Aii Ta KOHCTPYKIS MamuH 3MiHHOTO cTpymMy (M3C). OcHOBHI BUIH
M3C. OOMOTKM MamuH 3MIHHOTO CTpyMy, BuUMOrd 10 obmotok M3C.
Enexrpopymriiini cuiu (EPC) oOmoTtok 3minHoro crpymy. EPC npoBinnuka, BUTKa,
KOTYIIKH, KOTYIIIEUHI IpynH, a3 oOMOTKH. HaMarHiuyroui Cuiid 1 MardiTHI MOJIS.

OcHoBu Teopii pobGoyoro mporecy Tpuda3sHOi ACHHXPOHHOT MAIIKHU.
ACHHXPOHHI MAaIllMHU TPU HepyxomMomy potopi. Dazoperynsarop, iHIYyKIIHHHMA
perynsatop Ta ix BukopuctanHs. [lpuBenenHs teopii TpudaszHOro acCHHXPOHHOTO
JBATYHa B pEXUMI HaBaHTaXeHHA 10 TpaHchopmaropa. OOepTOBUN MOMEHT
Tpuda3zHoro acWHXpoHHOro ABUryHa. [lyckoBuii Ta MakCHUMaabHUII MOMEHTH.
®opmyna Krnocca. EnexrpomarHiTHi MOMEHTH BiJl BUIIUX TapMOHIK. ACHHXPOHHA
MalllMHa B PEXHMI TeHepaTopa. ABTOHOMHA poOOTa aCHHXPOHHOIO TeHepaTopa.
[Tporec camo30ykeHHs. ACHHXpOHHA MallliHA MPOTH HAIMPSIMKY OOEpTaHHS OIS,
[lepeTBoproBay yacToTH. PeXUM €NeKTpOMAarHiTHOrO rajibMa. ACHHXPOHHI JIBUTYHU
3 TMOKpalleHUMH TYCKOBHUMH XapaKTepUCTUKaMHU. PerymroBaHHS IIBHUAKOCTI
oOepranHsl Tpu(a3HUX aCUHXPOHHUX JIBHUTYyHIB. PoOoTa TpudazHOro aCHHXpOHHOIO
JIBUTYHA B YMOBaX, 10 BIJIPI3HAIOTHCS B1Jl HOMIHAIBHUX.

Po3ais1: CHHXPOHHI MallIMHM | MIKPOMAIIUHHA

Bunu cuHXpOHHMX MammH. SIBHO TMOMIOCHI 1 HESBHOIOJIOCHI CHHXPOHHI
mamHu. Cucremu 30ymkeHHs. BekTopHi miarpamu 1 mapamerpu TpudasHOTO
cuHXpoHHOTO TeHeparopa. [liarpama Ilotee 1 brnongens. XapakTepucTHKU
CUHXpOHHUX TeHeparopiB. HecumeTpuuHi pexuMu TpUPa3HUX CHUHXPOHHHUX
reHeparopiB. llepexinHi mpouecu B CHHXpOHHIM MamuHi. [lapanensHa poboTa
CUHXPOHHUX renepaTtopiB. Tpuda3Huil CHHXpOHHHI IBUTYH.

Enextpuuni mikpomamuau. OcoOMMBOCTI, MpU3HAYEHHA, Kiacudikalis Ta
chepa 3acrocyBaHHS MikpoMmaiiuH. CHUHXPOHHHMM pPEAKTUBHUU 1 TICTEPE3UCHUI
MIKpOABUTYH. YHiBepCcalbHUI KOJEKTOpHUM nBUTYyH. [IoBOpPOTHI TpaHchopMaTopH.
Cenbcunu, TaxoreHeparopu. Ejxexrpomamuanamii migcuiaoBad. EnexTpuuHi MammHu

TPaKTOPIB 1 aBTOMOOLITIB. o
PEJIEMHUU 3AXUCT
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Po3aisi: ocHOBHI NOHATTA Ta GyHKUII peJIeHHOT0 3aXUCTy
[Ipu3HaueHHs PEIEHHOrO 3aXUCTy Ta aBTOMATUKHU. [I[pUYMHM BUHUKHEHHS Ta
BUJM KOPOTKHMX 3aMUKaHb. Bumoru o peneiiHoro 3axucty. EnemeHTn Ta (pyHKIIT
peneliHoro 3axucty. OCHOBHI HNPUHLUIHN PO3POOKH CHUCTEMH 3aXUCTy €JIEKTPUYHOI
Mepexi.

Po3ais1: nepBUHHI BUMIPIOBAJIbHI IEePEeTBOPIOBAaYi Ta eJIEKTPOMEXaHIYHI
eJieMeHTH npucTpois P3A

CxemMH MIAKIIOUEHHS pelie CTpyMy 10 TpaHchopMaTopiB CTpyMy Ta ix
XapakTepucTUKU. llepBUHHI BHUMIpIOBaJbHI MEPETBOPIOBAYl CTPYyMy, BHIU iX
BUKOHaHHA. (Cxema 3aMillleHHS 1 BEKTOpHA Jiarpama i eJeKTPOMAarHiTHOTO
TpaHchopmaropa cTpymy. Pexxumu podoTu TpaHCcHOpMATOPIB CTPYMY Ta iX MOXUOKH.
Tpancpopmaropu Hampyrd B cXxemax pesIeMHOro 3axXHUCTy. 3arajbHl BIJOMOCTI PO
€JIEKTPOMEXaHIYHI CUCTEMHU. BUKOpUCTAaHHS €JIEKTPOMArHiTHOIO MPUHIUIY s
BUKOHAHHS peJie. BukopucTanHs 1HAYKIIHHOTO MPUHIUIY /Jii BUKOHAHHS pele.
[naykuiitni BumiptoBaneHi pene. Pene crpymy PT - 80. Pene nanpsimy motyxHOCTI
turty PEM. EnextpomexaHiuHi pene 3 MOCTIMHMM MarHitoM. Pene Ha TepkoHax.
HamiBnpoBinHukoBi pene. MIKponmpoIecCOpHUid 3aXHCT. 3arajibHi BiJIOMOCTI PO
eJIEKTPOTEIIOB1 eieMeHTH. KepoBaHi 3an001>KHUKH.

Po3ain: 3axuceT i aBTOMATHKH eJIEKTPUYHUX Mepe:x Hanpyrow a0 1000 B
Bumorn mo 3amycky mepexx mo 1 kB Ta ix peamizarmii. 3axucT MIaBKUMHU
3aMmo0iKHUKaMH, iX BHOIp 3 ypaxXyBaHHAM 3a0€3ME€UEHHs CEJEeKTHBHOCTI 1
YYTJAUBOCTI. 3aXUCT 3 JOMNOMOIOK) aBTOMATUYHUX TMOBITPSHUX BUMHUKAUIB.
YyTAUBICTh 1 CEJIEKTUBHICTh PO3YIILIIOBAYIB aBTOMATHYHUX BUMHUKAYIB. 3aXUCT BiA
onHoazunx K3 Ha 3emiif0 B UYOTHPHUIIPOBITHIM MEpPEXi 3 TIIIyX03a3eMJICHOIO
HelTpamto. Bumoru no npuctporo ABP Ta ix peamizaiis B Mepexkax g0 1 kB.

Po3zain: 3axuer mepex Hanpyrorw nonajx 1000 B; makcuManabHuid CTPYMOBHIA
3aXUCT

TpucryneneBuii cTpyMOBHUI 3aXHUCT 1 HOr0 OCHOBHI Opranv. MakcuManbHUN
CTPYMOBHUI 3aXUCT MPU BMUKAHHI BUMIPHHUX OpraHiB Ha MOBHI ctpymu ¢a3. MC3
HYJIBOBOi TMOCIIIOBHOCTI MEpPEX 3 3a3emiieHor0 HelTpammo. Cxema it ominka MC3.
[MpuHun mii 1 OCHOBHI OpraHW CTPYMOBOTO HAIMpaBIEHOTO 3axuCTy. Bubip
napamMeTpiB MaKCHMAJIBHOTO CTPYMOBOTO HAMPABJICHOTO 3aXUCTy. CXeMU BMHUKAHHS
pelie HanpsiMy TOTYXHOCTI.

EJIEKTPUYHI MEPEXI TA CUCTEMU
Po3aisi: HOMiHAJIBHI HATIPYTH €JIEMEHTIB €JIEKTPUYHHUX MEpPex, pesKUMHU
HeliTpaJiel
[TonsiTTs mpo HOMiHaibHI Hanpyru. Kiacudikamis eneKTpUYHUX MEPEK.
Pexxumu HeUTpasnen eJIeKTPUIHUX MEPEXK.
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Po31i1: KOHCTPYKTHUBHE BUKOHAHHS MOBITPSAHUX TAa Ka0eJbHUX JIiHIH
eJICKTpOoIepeaBaHHs.
KoHCTpyKTMBHE BUKOHAaHHA TOBITPSHUX JIHIA  eJeKTponepeaBaHHs.
KoHcTpykTHBHE BUKOHAHHS KaOEIbHUX JIHINA eJIeKTPOorepeIaBaHHs.

Po3aisni: cxemu 3aMillleHHSI eJIEKTPUYHHUX MEPEK Ta IX mapaMeTpH.
3arajpHl BIAOMOCTI MPO CXEMHU 3aMilIeHHS EIEKTpUYHUX Mepex. Cxemu
3aMilIeHHsl MOBITPSHUX 1 KabenpHuX JiHINA. CxeMu 3amilieHHs TpaHchopmatopis i
aBroTpanchopmaropiB. Cxemu 3aMilllcHHS CIIOKUBadiB eHeprii. CXeMu 3aMileHHS
JOKEPE eHEeprii.

Po3aisi: po3paxyHoK ycTajeHUX PeKUMIB PO3iMKHYTHX Ta MPOCTHX 3AMKHYTHX
eJIeKTPUYHUX MEPEK.
3arajibHi MOJIOKCHHS 1 METa PO3paxyHKy yCTaleHHX pexumiB. Crajg Hampyru
Ta Horo ckiamoBi. Brpatm Hampyru. Po3paxyHOK ycTajieHOro pexumy JiHil 3
HaBaHTAXEHHSAM B KiHIII JIiHII. Po3paxyHOK CTaaux peXUMiB poOOTH PO3IMKHEHUX
CJICKTPUYHUX MEPEK. PO3paxyHOK yCTaNICHHX PEKUMIB TPOCTUX 3aMKHEHUX MEPEK.

Po3aisni: MeToau po3paxyHKy Ta aHAJII3y BTPAT eJIEKTPUYHOI eHeprii.
[ToHATTS Mpo Yac MaKCUMaJIbHOTO HABAHTAXKEHHS 1 YaC MaKCHUMaJbHUX BTparT.
Mertoau po3paxyHKy BTpaT enekrpoeHeprii. CTpykTypa BTpaT €JIeKTpOEHEprii.

Po31i/1: 0CHOBM IPOEKTYBAHHS €JIEKTPUYHUX MEPEK.
TexHiIKO-eKOHOMIUHI OCHOBHM MPOEKTYBaHHS EJIEKTPUYHUX Mepex. Bubip
HOMIHAJIBHOI Hanpyru Mepexi. Bubip nepepiziB mpoBOIB 32 METOJIOM €KOHOMIYHOI
HIUTBHOCTI cTpyMy. Bubip mepepisiB mpoBoIiB 32 METOAOM €KOHOMIYHUX 1HTEPBAJIIB.
VYpaxyBaHHS TEXHIYHMX OOMEXeHb I1iJl Yac BUOOPY mepepizy mpoBoaiB. Po3paxyHok
MICIIEBUX MEpeX 3a JOMyCTHMOIO BTPATOI Hampyrd. BuOip MOTY>KHOCTI CHIOBHX
TpaHchopMaTopiB.

Po3aisi: mnOKa3HMKHM Ta HOPMH SIKOCTI eJIEKTPUYHOI eHeprii, MeToau il
3a0e3nme4eHHsl. OCHOBY KEePYBAHHS PE:KUMAMHU €JICKTPOCHEPreTHYHUX CHCTEM.
[Toka3HWKH Ta HOPMH SIKOCTI €JEKTpHUYHOI eHeprii. Meroau 3abe3medeHHs
AKOCTI eNeKTpuuHOi eHeprii. PerymoBanns Hanpyru. OCHOBHI NPUHIUIHN KEPYBAHHS
PEXKNMAMHU €IEKTPOCHEPTETUYHUX CUCTEM.

EJIEKTPUYHI CTAHIIII TA IMICTAHIIII
Po3ain: rpadiku HaBaHTaKeHHS eJIEKTPUYHUX CTAHIIN, MiACTAHIIA Ta
€HEeProcucTeM.
OcCHOBHI MOJOXEHHS TPO rpadikud eJEeKTPUYHOrO HaBaHTaKeHHA. J[00oBi
rpadiku BY3JOBUX Ta palOHHMX TifacTaHImii. JloOoBlI Tpadiku HaBaHTAKCHHS
€JIEKTPOCTaHIIIH. AHami3 rpadiKiB eIeKTPUIHOTO HAaBAHTAKCHHSI.
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Po3aiii: TennoBi eJIeKTpUYHI CTaHLil.
Knacudikariiss TenmoBux eneKTpuuHHX cTaHIii. bymoBa ta pobGora TEC.
bynosa ta po6ora TELI.

Po3aisni: aTOMHI eJleKTPpUYHI CTaHWil.
3aranpHa xapaktepuctuka AEC. Tunu peaktopiB AEC. Cxemu AEC.

Po3ain: rinpaBJ/iiuHi eJJeKTPUYHI cTaHIII.
Knacudikamis I'EC. Pycnosi T'EC. Ilpurpe6ensni I'EC. Jlepusamiitai I'EC.
['AEC. I'impoeneKkTpocTaHLii JJisl MAJIUX PIK.

Po3nin: anbrepHaTHBHI eJIEKTPUYHI CTaHUI.
Constuni enexrpocrtaniiii (CEC). Bitposi enexkrpoctanuii (BEC). IpuniusHi
enexktpoctaniii  (ITEC). XsumwoBi enektpocranmii  (XEC). T'eorepmainbHi
enexktpoctaniii (I'eoTEC).

Po3ain: 3aranbHi BizomocTi mpo Typ0o- i rizporeneparopu, ix
KOHCTPYKTHBHI 000 IMBOCTI.
3aranpHl BIJIOMOCTI NPO CHHXPOHHI reHepaTopu. BMUKaHHS CHHXpPOHHOTO
reHepaTopa Ha mnapajieibHy poOOoTy 3 MEPEXkero.

Po3ain: 3aranbHi BizoMmocTi mpo cuiioBi TpancgopmarTopu i
aBTOTPaHC(HOPMATOPH.
Tumm T ta AT, ix napamerpu. Cxemu Ta rpynu 3’eqHanb 1 ta AT. Enementu
koHcTpykuii T Ta AT. Cucremu oxonomxennst T ta AT.

Po3aiii: KOPpOTKI 3aMMKAaHHA TA IX BIVIMB HA eJICKTPUYHI allapaTH Ta
NMPOBIAHUKH.

Bunu npuumHu Ta Hachmiaku K.3. llpomecn B eneKTpoycTaHOBKax MIpH
BUHUKHEHHI K.3. €JIEKTPOJMHAMIYHA Ta TEPMIYHA i CTPYMIB K.3. HAa EJIEKTPHUYHI
anapatu. Po3paxyHKOBI yMOBH JUIsl TIEPEBIPKH EICKTPUYHUX arapaTiB 3a PeKUMOM
K.3.

Po3aisi: HarpiBaHHA CTPyMOBeY4YMX YACTHH.

BrpaTtu B enektpuuyHux amaparax. Brpatu B epomarneTukax, siki He HECYTb
ctpyMm. CriocoOu mepeaadi Teria B cepeivHi Ta 3 moBepxHi HarpiTux Tul. Koedirient
terioBiaaayl . CramioHapHMi pekuM HarpiBanHs. HomiHanbHa cuna cTpymy uis
IpOBiJIHMKA B MOBiTpi. TepmiuHa i CTpyMy KOpPOTKOrO 3aMHMKaHHA. TepmiuHa
CTIWKICTh MPOBIIHUKIB. TpuBaii 1 KOPOTKOYACHI JOMYCTUMI TEMIEPaTypH.

Po3ais: eJilekTpUu4HA 1yra Ta MeTOIM il raciHHA.
Jlyra mocriitHoro ctpymy. Jlyra 3MiHHOTO cTpymMy. MeToau raciHHs TyTH.
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Po3aii: eekTpu4Hi anapatu Hanpyrow a0 1 kB.
HeaBTomaTtnuni  BuMHKadi.  3anmoODKHUKHA.  ABTOMAaTHYHI  BUMHKAYi.
KonTtaktopu Ta myckaui. besakoHTakTHI KOMyTalliitHi TPUCTPOI.

Po3ain: eqexkTpuuHi amapaTu Hanpyroiw nonan 1 kB.
Po3’ennyBaui, KOpPOTKO3aMHUKadi Ta B1JIOKpPEMITFOBAYI. Bumukaui
HaBaHTaXEHHA. 3arno01KHUKU. BUCOKOBOJILTHI BUMUKAYI.
Po3aisi: BUMiproBaJibHI TpaHcopMaTopu.
BuwmiproBansHi Tpanchopmaropu crpymy. BumiproBanmbHi TpaHchoOpMaTopu
HaIpyTH.

Po3zain: cxemu rosioBHuX 3’¢aHanb ejekrpoctanuiii (EC) Ta mincranmii
I1c).
3arajgpHl BIJJOMOCTI IMPO CXEMHU E€JIEKTPOYCTAaHOBOK. CXEMHU eJIeKTPHYHUX
3’eHaHb Ha cTOpoH1 6-10 kB. CxeMu enekTpuyHUX 3’€IHaHb Ha CTOpoHl 35 kB Ta
Buie. ['onoBH1 cxemu I1C.

Po3ain: posnoainbui npuctpoi (PII) erekTpuyHnX cTaHuii Ta migcTaHmi.
3aranpHl BigoMocti npo PII. Bumorum no PII. 3akputi PII. Binkpurti PIIL
Kommnekthi PII ta 36ipHi kamepu.

Po3ain: posnoainbHi npuctpoi (PII) erekTpuyHuX cTaHlii Ta MigcTaAHIIN.
3aranpHi Biomocti mpo PII. Bumoru no PII. 3akpurti PII. Bimkputi PII.
Kowmmnektni PII ta 36ipHi kamepu.

EHEPTETUYHMI MEHEJ)KMEHT

Po3nini: BBeneHHsI B eHepreTHYHHMA MeHEIKMEHT.

[cTopyuHi acnekTH pO3BUTKY MeHeKMeHTY. OCHOBHI TEHIEHIII 010
30UTBIIIEHHS] BUKOPUCTAHHS BHUKOIMHOTO TMainBa. Bu3HAaue€HHS OCHOBHHUX MOHSTH
KEpYyBaHHSI €HEPreTUYHUMU pecypcamu. PO3yMiHHS MOHSTh IO €HEPro30epeKeHHs
Ta  eHeproedexktuBHOCTI. OcHOBHI  ¢QyHKUIi ¥  eJleMeHTH  JISIbHOCTI
eHEeproMeHepkepa. EHepreTHyHUN ayauT CHCTEM EHEProrocTayaHHsS Ta OCHOBHI
GbyHKIIIT JISTIbHOCTI €eHEproMeHeKepa.

Po3aini: Time-MeHeXKMEHT Ta IVIAHYBAHHA 32 npuHOUNOM Smart. Konunenmii
MOTHBAIII MePCOHATY

Bu3HaueHHs1 OCHOBHUX THUIOBHX MPOOJEM KepyBaHHS CBOIM 4acOM SIK OJHOTO
3 HAWTOJOBHIMMX [ Yy JISJIBHOCTI eHepromeHemkepa. [IpudHATTS pimeHb 1 iX
ominka. Pexomenpmamii 1momo  ekoHoMmizamii  Jii 1 mOpuUlMaHp  PIilICHb
eHeproMeHeKepy. ACeKTH e(peKTUBHOTO TIIaHyBaHHS pOOOTH €HEPTOMEHEIKEPOM.
[InanyBanHa poboTH eHepromeHemxepa. OCHOBHI KOMIIOHEHTH IUIaHy. ACHEKTH
IlaHyBaHHs. PiBHI milaHyBaHHS npu poOOTI eHeproMeHepKepiB. BusHaueHHs 1ieit
npu mianyBaHHl (npuHIUn SMART). IlpuitHaTTs pimieHb 1 iX omiHKa. AHami3
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IpOLIECIB MPUHUHATTA PO3B'S3KIB. Po3risim MeToaMk Ta KOHUEMIl MOTHBAIIi
nepcoHaiy 3a Macinoy, Ansnepdepom, Mak I'peropom ta ['eprioeprom.

Po3ain: IlpoekTyBaHHA e(peKTUBHOI pOOOTH eHeproMeHe/:Kepa. SWot-HaJIi3
30BHIIIHHOI'0 OTOYEHHSI EHEPrOMEeHeIKMEHTY.

Po3risan ocHOBHUX TIIXOMIB Ta METOIIB MPOEKTYBaHHS €(PEKTUBHOI pOOOTH.
AHaJli3 30BHINIHKOTO OTOYCHHS. BU3HAaueHHsI CXeMM PiBHIB 30BHIIIHHOTO OTOYCHHS
Ta MJAXOIB TMPOBEJACHHS aHaNli3y 30BHINIHBOIO OTOYEHHS 3a METOJHUKaMHU Swot-
aHaizy 1 cuUTyaliiHoro rianyBaHHsS. OCHOBHI MIJIXOIU /O TMPOBEICHHS aHali3y
30BHIIIHROTO OTOueHHsA. (Cxema aHajizy 30BHINIHBOTO OTOYEeHHS. Meronu 110
MOJIMIIEHHIO  MPOEKTyBaHHA  poOOTH. (OCHOBHI  aCleKTH  E€HEPreTHYHOTO
MEHEDKMEHTY Ta KJIFOUOBI1 3aBJAaHHs eHeproMeHnekepa. [ii Ta 3ycuiis mo po3BUTKY
CHUCTEMHU E€HEPTeTUYHOTO MEHEHKMEHTY Ha MIANPUEMCTBI. PO3BUTOK €HEPTEeTUIHOTO
MEHEUKMEHTY Ha mianpueMcTBl. CTajli eHepreTHYHOTO MEHEKMEHTY.

Po3zain: EHeprernyHa mojituka mianpueMcTBa TAa OMIHKA MOTOYHOIO CTAHY
Ponb  eHepreTM4HOi MOMITUKA B  MiJABUIIEHHI  €HEProe(peKTHUBHOCTI

BUpOOHUIITBAa. MeTa Ta METOAMKA TMPOBEJACHHS OIIHKA TOTOYHOIO CTaHy

CHEPrOMEHEHKMEHTY. MeTOo10JI0T1sI CKIIaJJaHHsI €HEPTeTUYHOI MATPHIII.

Po3zain: Opranizanis cHCTeMH eHEePreTU4HOTr0 MeHe/>KMEHTY Ha MiANPUEMCTBI

[Tin3BiTHICTE. Kanpu eHepreTnyHOro MeHempKMeHTy. MoTHuBallld MiApO3/IiTiB
CUCTEMHU €HEpreTMYHOro MeHeKMeHTy. [Hdopmariiini cucremu. Meroaomoris
MapkeTunry. IlmanyBaHHs MapkeTuHry. IHBecTyBaHHS B €HEProe(eKTUBHICTD.
dinaHcyBaHHS Ta caMO(1HAHCYBaHHS €HEPTOMEHEIKMEHTY.
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3. KPUTEPII OLIIHIOBAHHS ®AXOBOI'O BCTYIIHOT'O
BUITPOBYBAHHA

Ilnrapnsitecry |1 |2 (3 (4|56 |7 (8|9 (1|1 (121|141 |16|1 |1
01 3 5 718
Bigmosins
BCTYIHHKA
[Tepesipka (+/-)
[lutamnsatecry |1 |2 (2 |2 (2|2 (2|2 (2]2]230]3 3233433
9101 /2 |3 (4 /5]|]6|7[8]|9 1 3 516
Biamosings
BCTYITHHUKA
[Tepesipka (+/-)

[Turanns tecty 33|34
7/819]0

Biamnosins

BCTYITHHUKA

[Tepesipka (+/-)

100 GanpHa cucTeMa
BusHadeHHs OLIHKH

Kinekicts
MPaBUIBHUX 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24
BIITOBiEH

ban 100 | 98 95 93 90 88 85 83 80 78 75 73 70 68 65 63 60

IlepepaxyBanns y 200 6ajibHy cHCTEMY

0-100 100 929 98 97 96 95 94 93 92 91 920 89 88 87 86 85 84 83

100-200 | 200 | 198 | 195 | 193 | 190 | 188 | 185 | 183 | 180 | 178 | 175 | 173 | 170 | 168 | 165 | 163 | 160 | 158

82 81 80 79 78 77 76 75 74 73 72 71 70 69 68 67 66 65 64 63 60

15 |15 | 15 | 14 | 14 | 14 | 14 | 13 | 13 | 13 | 13 | 12 | 12 | 12 | 12 | 11 | 11 | 11 | 11 | 10 | 10
5 3 0 8 6 3 1 8 5 3 0 8 5 3 0 8 6 3 0 8 5

PesynbraTti ¢haxoBOro BCTYITHOTO BUIIPOOYBAHHS OIIHIOIOTHCS 32 MIKAJIOI0 BiJ
100 no 200 GaniB 3 ypaxyBaHHS PiBHIB MiATOTOBKHU:

VY pa3i orpumanHs ouiHKA Bi 0 10 99 icnUT BBa)XaeTbCs TaKUM, SKUW HE
CKJIJICHO 1 BCTYITHUK JI0 YYacTl y KOHKYPCHOMY BiZI0Op1 HE TOMYCKAETHCA.

OruiHiOBaHHS PIiBHS MIATOTOBKM, TOOTO 3HAaHh 1 YMiHb BCTYITHHKA,
BIJIOYBAETHCS HA MiACTaBl HACTYIHUX KPUTEPIiB:

1. IlpaBuBHICTH BIAIOBIIL,

2. CTymiHb YCBIIOMJIEHHS TPOTPaAMHOTO MaTepiaiy;

3. BMiHHSA KOPUCTYBaTHUCh 3aCBOEHIM MaTepiaioM.
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4. MOPAJOK ITPOBEJAEHHSA ®AXOBOI'O BCTYIIHOI'O
BUITPOBYBAHHAA

daxoBe BCTylHE BUIPOOYBaHHS MPOBOAUTHCS Y (OPMI YCHOrO ICIHUTY OYHO
abo gucTtaHuiiHO. [ mpoBeaeHHs BCTYIHOTO BUIIPOOYBaHHS (DOPMYIOTHCS OKpeMi
Ipyly BCTYIHUKIB B TMOPSAJAKY HaIXOJKeHHs (peectpalii) HOoKyMeHTIB. CHHUCOK
JIOTIYIIEHUX /0 BCTYIHOTO BUIMPOOYBAHHS YXBAIIOETHCA PIIICHHSIM MPUAMAIBHOL
(B1101pKOBOi) KOMICIi, TTPO 110 CKJIAIa€ThCS BIAMOBIIHUI TPOTOKOJI.

Jyist mpoBeIeHHsI BCTYITHOTO BUNPOOYBAaHHS TOJI0BaMU (PaxOBUX aTeCTallifHUX
KOMICIii TIOTIepeIHbO TOTYIOThCSI €K3aMeHalliitHl OineTu BianmoBigHo Ao «lIporpamu
daxoBoro BcTymHOTO  BUIpoOyBaHHs». [Iporpama  ¢axoBoro BCTYyHHOTO
BUNIPOOYBaHHS OMPIIIIOHIOETHCS HA BEO-CaiiTi YHIBEPCUTETY.

daxoBe BCTymHE BHUMPOOYBAHHS TMPOBOJUTHCS y CTPOKH, mepeabaueHi Ha
ICIIMT]I BCTYITHHK IOBUHEH MNP’ IBUTH JOKYMEHT, SKHM IOCBiIUye 0coOy (macmopt
rpoMaJsiHiHa YKpaiHu y BUIIIAII KHWKeUukd, ID-kapTka), npu npea'siBiIeHH] SIKOTO
BIH OTpUMY€ 3aBAaHHA (ek3ameHaliiHuil Outer). Ex3amenarniiiHuii O11IeT MICTUTH
3aBJAaHHS 3 TEM, BKa3aHUX Yy IMporpami (paxoBOro BCTYIHOI'O BHUIPOOYBaHHS.
TpuBanicth icnuTy — 10 2 acTpOHOMIYHUX roauH. KopucrtyBaTucs npu miaroToBIl
IPYKOBaHUMH, €JIEKTPOHHMMHM a00 1HmMMMHU  1HdopMaliiHuMU  3aco0aMu
3a00pOHSETHCS.

PesynbpTaTn BunpoOyBaHHS OILIHIOIOTHCS 3a mkanoro Big 100 go 200 GamniB 3a
npaBUJIaMH, BKa3zaHUMH B po3aun «Kpwurtepii omiHioBaHHA (PaxoBOro BCTYITHOTO
BUNPOOyBaHHs». PiBeHb 3HaHb BCTYIHUKA 3a pe3yjibTaTaMH ICIHUTY 3aHOCUTHCS J10
eK3aMEHAIIHHOT BIZIOMOCTI 1 MATBEPKYETHCS MMIAMMACAMU TOJIOBH Ta WICHIB KOMICIi.
BigomicTe oopMIIIETECS 1 TTepeIaeThes 10 MPUUMaTbHOT KOMICIT B ICHb CKJIaJaHHS
(haxoBOT0 BCTYITHOTO BUIPOOYBaHHSI.

Po3pobuB n.1.H, mnpodecop 3aBiayBau Kapeapu eIEKTPONOCTadaHHS Ta
eHepreTHYHoro MeHemkMenTy Mipomnuk O.O.
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c.

20. JlocmimKeHHs e1eKTPUYHUX CXEM 3'€THAaHHS BTOPUHHUX KU KOMIUIEKTHUX
posnoaineHux npuctpoiB 10 kB miacranmii 110-35/10-6 kB [TekcT]: MeToa. pek. A0
BUKOH. jaboparop. po6otu 3 juch. "OCHOBU eJeKTporiocTayaHHs" s CTYII.
eneprerud. cren. HHI enepreruiku Ta KOMIT'IOTEp. TEXHOJIOTIH JACH. Ta 3a04. GopMm
HaBy. / XapKiB. HAIl. TEXH. YH-T CiJ1. rocn-Ba im. I1. Bacunenka, 2015. — 20 c.

21. BuByeHHs KOMIUIEKTHHX TpaHchopmaTopHux mifactaniii 6-10/0.38 kB
[TekcT]: ™MeTon. pek. 10 BHUKOH. Jiabopatop. pobotu 3 guch. "OCHOBHU
eJIeKTponocTadanHsa" mid cryl. eHepretud. cnen. HHI enepretmku ta xommr'rorep.
TEXHOJIOT1H IeHHO1 Ta 3a04. (popm HaBu. / XapKiB. HAIl. TEXH. YH-T CUI. rocm-Ba im. 1.
Bacunenka, 2015. — 20 c.

22. BuBuenHsi palioHHuX TpaHchopmaTopHux miactanumid 110 — 35/10 xB
[TekcT]: ™MeTon. pek. 10 BHUKOH. Jiabopatop. pobotu 3 guci. "OCHOBHU
esiekTporocTadanus" st cryn. enepretud. crieu. HHI enepreruku ta xomm'torep.
TEXHOJIOT1H JIGHHOI Ta 3a04. popM HaBY. / XapKiB. Hall. TEXH. YH-T CLJ1. Tocm-Ba im. I1.
Bacwunenka, 2015. — 20 c.

23. Enextpornioctauanns [Tekcrt]: MeTroa. mocib. 10 MpakT. 3aHATH / XapKiB.
Hall. TeXH. YH-T ClJI. Tocn-Ba iM. I1. Bacunenka, 2016. — 74 c.

24. OcHoBu enekTponoctadyanHsi [TekcT]: MeToa. BKa3. 10 BHKOH.
KOMIIJIECHOTO KYPCOBOTO TECTOBOTO 3aBAaHHs / XapKiB. HAIl. TEXH. YH-T CLJI. TOCII-Ba
im. I1. Bacunenxka, 2017. — 62 c.

25.  [ocmipkeHHsT Ta  HAJIAroJKEHHS  MaKCHUMAJIbHOIO  CTPYMOBOIO
HarnpasyieHoro 3axucty (MCH3) cekuionoBanux jgiHid 6 — 10 KB ABOCTOPOHBOTO
JKUBJICHHSI Ta JIHIA B3a€MHOr0o pe3epByBaHHs [TekcT] : METOHN. peK. 0 BHUKOH.
nabopartop. podotu 3 aucil. "OcHOBU enekTpornocTtadyanHs” / XapkiB. HaIl. TEXH. YH-T
cuI. roci-Ba iMm. I1. Bacunenka, 2016. — 26 c.

26. BunpoOyBaHHS IPUCTPOIO aBTOMATUYHOTO BMUKaHHS pe3epBy (ABP) miniit
Ta Moro eineMeHtiB [TekcT]: MeTol. BKa3. A0 BUKOH. jJabopaTop. poOOTH 3 JTUCH.
"OcHoBu enektpornoctadanusa", "EnexTpuuHi craHiii ta mojacranmii”" / XapkiB. Hail.
TeXH. YH-T clI rocm-Ba iM. [1. Bacunenka, 2013. — 18 c.
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27. OcHoBM enekTponocTadyaHHs [EnexkTpoHHuN pecypc]: MeTod. BKaz. s
CaMOCT. BHMBY. JUCI[. CTYyA. J€H. Ta 3a04. (opm HaBy. Y. 2 / XapkiB. Hall. TEXH. YH-T
cu1. rocm-Ba iM. I1. Bacunenka, 2017. — 20 c.

28. OcHoBu enekTponoctayaHHs [EnexkTpoHHuil pecypc|: Meroi. BKa3. i
CTyH. JIeH. Ta 3a04. ¢hopMm Hap4d. Y. 1 / XapkiB. HaIl. TeXH. YH-T ClJI. rocn-Ba im. II.
Bacunenka, 2017. — 20 c.

29. Ilomamuenko, CsitnaHa AmnatomniiBHa. OCHOBH €JEKTPOINOCTAYaHHS
[EnexTponHMii pecypc]: MeTo. 1moci0. 10 BUKOH. KOMIUIEKCH. KypC. TECT. 3aBJAaHHA /
C. A. Ilonaguenxo, 2017. — 64 c.

30. BuBueHHa OynoBM Ta HOPUHIUNIB BHUOOpPY 130is8TOpiB [Enexrponuwmii
pecypc]: MeToa. BKa3. 0 BHKOH. Jsabopatop. pobotu 3 auci. "OcCHOBHU
enexkTponoctayanHs" / XapkiB. HaIl. TeXH. YH-T ci1. rocmn-Ba iM. [1. Bacunenka, 2017.
—-40 c.

OCHOBU TEXHIYHOI EKCIUTYATALIII, HAJIMHICTDh TA
TIATHOCTYBAHHS EHEPTETUYHOTI' O OBJIAJTHAHHS

1. [IpaBuia TeXHIYHOT €KCILTyaTallii eJIeKTPOyCTaHOBOK CIOKMBAUiB. — XapKiB:
®opr, 2017. - 376 c.

2. [IpaBuna ynamTyBaHHS €JIEKTPOYCTaHOBOK. — XapkiB: @opt, 2017. — 760 c.

3. IIpaBuina Ge3neyuHoi eKcIuTyaTallii enekTpoycTanoBok crokubadis: [JHAOII
0.00-1.21-98.—K.: OcHoga, 1998. — 380 c.

4. TexHluHa eKCIUTyaTalis eJeKTpuyHuX craHuii 1 mepex. [lpaBuna: 'K/]
34.20.507-2003.— K.: I'PI®PE, 2003. - 688 c.

5. Hopmu BunpoOyBanHs enektpoobnagnanus: COY-H EE 20.302:2020.— K.:
I[TAT HEK «Ykpenepro», 2020. — 243 c.

6. [IpaBuna opranizaiiii TEXHIYHOTO 0OCIIyTOBYBAHHS Ta PEMOHTY OOJIaJHAHHS,
OyniBensb 1 criopya enekrpoctanilid Ta mepex: ['KJ[ 34.20.661-2003.— K.: TPI®PE,
2003.-123 c.

7. IlpaBuna po3apiOHOrO pUHKY €JIEKTPpUUYHOI eHeprii. — Xapkis: dopt, 2018. —
248 c.

8. JIlyr M. T. OcHOBH TEXHIYHOI €KCIUTyaTailii eHepreTUYHOTO O0JIaIHaHHS
AIIK/ M. T. JIyt, O. B. Mipomnuk, I. M. Tpynoga. - Xapkis: ®axr, 2008. — 438 c. —
bibmiorp.: c. 431-437.

9. TpynoBa I. M. Opranizaiisi TEXHIYHOI €KCIUTyaTallli E€HEPreTUYHOIO
ycratkoBanHs mianpuemctB AIIK/ I. M. Tpynosa, O. B. Mipomnuk. — Xapkis: 111
YEPBJSIK, 2005. — 128 c.

10.  Cranpaptd  omepauidHUX  OpoUEAYp  TEXHIYHOI  eKcIuTyaTallii
enepreruaroro oonagHanus JJTEK

11. TumoBi TEXHOJOrIYHI KApTH HA PEMOHT 1 TEXHIYHE OOCIyroBYBaHHS
enexkTpuuHux mepexx Hamnpyroto 0,4-20 kB (o6mamnanns TII, PIT): COY-H EE
20.665:2006. — K.: 'PI®PE, 2006. — 113 c.

12. TumoBi TEXHOJOTIYHI KApTH HAa PEMOHT 1 TEXHIYHE OOCIyroByBaHHS
enekTpuyHux Mepex Hamnpyrow 0,4-20 xkB: COY-H MIIE 40.1.20.663:2005. — K.:
['PIDPE, 2005. — 181 c.
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13. COY-H MIIE 40.1.20.509:2005 Ekcrutyaraiiisi CHJIOBUX KaOeIbHUX JIHIM
Harpyror 10 35 kB. Incrpyxkuis. - K.: 'PIOPE, 2005. — 126 c.

14. Tpynosa I. M. MeToau4Hi BKa31BKHU J1JI1 BUKOHAHHS JIaOOpaTOPHOi poOOTH
«IIpodinakTuyHi BUMPOOYBaHHS 130J1A1111 CHIIOBOTO TpaHchopMaTopay 3 TUCHUTLIIHA
«OCHOBH TEXHIYHOI €KCIUTyarallii, HaJliHICTh Ta JIarHOCTYBaHHS E€HEPreTUYHOIO
obnagnanus»./I. M. Tpynosa, B. I'. [1a3iit. — Xapkis: XHTYCI', 2018. — 15 c.

15. Tpynosa I. M. Metoau4Hi BKa3iBKU [ BAKOHAHHS TabOpaTOpHOi poOOTH
«BunpoOyBaHHs peryJiiTOpiB HAIPyTd aBTOTPAKTOPHUX T'€HEPATOPIBY 3 TUCLUILIIHUA
«OCHOBU TEXHIYHOI €KCIUTyaTallli, HaJIMHICTh Ta JIarHOCTYBAaHHS E€HEPreTHUYHOTO
obnaguanns»./I. M. Tpynosa, B. I'. T1aziit. — Xapkis: XHTYCT', 2018. — 13 c.

16. Tpynosa I. M. MetoauuH1 BKa31BKU J1Ji1 BUKOHAHHS JIaOOpaTOPHOi poOOTH
«BunpoOyBaHHS CBIYOK 3amajiloBaHHS» 3 JAUCHUIUIIHU «OCHOBU TEXHIYHOT
eKCIuTyaTallii, HaJilHICTh Ta JIarHOCTYBaHHS €HEpreTUuyHoro ooOmamaHaHHs»./[. M.
Tpynosa, B. I'. [Ta3ziii. — Xapkis: XHTYCI', 2018. - 16 c.

17. Tpynosa 1. M. MeToau4Hi BKa3iBKH 11 BUKOHAHHS J1Ja00paTOpHOi poOOTH
«BigHOBIIEHHS TMAacmopTa ACHHXPOHHOTO JIBUTYHA JOCHIJHUM IUIIXOM» 3
muciuiuiian - «OCHOBU  TEXHIYHOI eKCIUTyartallii, HaJiMHICTh Ta JlarHOCTYBaHHS
eHepretuyHoro o6namuanus»./[. M. Tpynoa, B. T'. Tlaziit. — Xapkis: XHTYCI,
2018.—11c.

18. Tpynosa I. M. MetoauuHi BKa31BKU /1Ji1 BUKOHAHHS JIaDOpPaTOPHOi poOOTH
«Bu3HaueHHA J1E€IEKTPUYHUX BTPAT 130JITOPHUX BBOAIB» 3 AMCHMILUIIHK «OCHOBU
TEXHIYHOI  €KCIUlyaTtailii, HaAiiiHICTh Ta  JIarHOCTYBaHHS  EHEPreTUYHOTO
obnaguanns»./I. M. Tpynosa, B. I'. T1aziit. — Xapkis: XHTYCT', 2018. — 12 c.

19. Tpynona 1. M. MeToan4Hi BKa3iBKH I BAKOHAHHS J1JA00OpaTOpHOi poOOTH
«JliarHocTuuHI BUMNPOOYBaHHS KaOEIbHUX JIHIW» 3 JUCHUIUTIHU «OCHOBH TEXHIYHOT

eKCIuTyaTallii, HaJilHICTh Ta JIarHOCTYBaHHS €HepreTuyHoro oOmamgHaHHs»./[. M.
Tpynosa, B. I'. [Taziii. — Xapkis: XHTYCT', 2018. -9 c.

EJIEKTPOHIKA TA MIKPOCXEMOTEXHIKA

1. KononraeBcbkuit, IOpiit IlaBnoBuu. IlpomucioBa enekTpoHika Ta
MIKpPOCXEMOTEXHIKa: Teopia 1 mnpaktukyM [Tekcr]: HaBu. moci6. / FO. IL
Kononraescbknii, A. I'. Cockos; 3a pen. A. I'. Cockosa, 2004. — 432 c.

2. I'ypxiii, Auapiii MukonakioBud. ImnynbcHa Ta nudpoBa TexHika [Tekcr]:
Hiapyd. [Jis Y4HiB 1pod.-TexHid. HaBy. 3aki. / A. M. I'ypxii, B. B. Camconos, H. 1.
[ToBopo3sHiok, 2005. — 424 c.

3. CraxiB II. T'. OcHOBH enekTpoHIKU: (YHKIIIOHAIBHI EJIEMEHTH Ta IiX
3actocyBanHs [Tekcr]: migpyunuk / I1. I'. Craxis, B. I. Kopyn, O. €. I'amomna, 2003. —
203 c.

4. Ksitka, Cepriit OnekciiioBud. EnextpoHika Ta MikpocxemorexHika [Tekcrt]:
HaBy. rtoci6. / C. O. Ksitka, B. ®@. SIxosnes, O. B. Hikitina, 2010. — 328 c.

5. Enektponika 1 mikpompouecopHa Texnika [Tekcrt]: HaBu. moci6. / B. L
Cenbko, B. II. JIucenko, O. M. FOpuenko [Ta iH.]; 3a pen. B. 1. Cenbko, 2015. — 675
c.
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6. Enextponika Ta MikpocxeMoTexHika [TekcT]: moci®. ajis BUKOHAHHS
naboparop. 1 npakT. 3adaTh / C. O. KBiTka [Ta iH.], 2017. — 243 c.

7. EnekTpoHHI eIeMEHTH Ta IPUCTPOI IJIs CUCTEM Oe3NeKu i 0XopoHu [TekcT]:
HaBy. noci6. / I'. I. bapuiio [Ta iu.]; 3a 3ar. pea. n-pa TexH. Hayk, npod. 3. FO. I'otpu,
2017.-216 c.

8. 3abonotHuii, Oner BacunboBud. [IpoekTyBaHHSI €IEKTPOHHUX MPHUCTPOIB
[Texct]: HaBY. moci6. a7 CTyA. Buml. HaBy. 3aki. / O. B. 3abonotuuit, B. 1. Mapuyk,
B. €. Kapauenues, 2018. — 332 c.

9. EnekTpoHiKa Ta MIKpOIIpoliecOpHa TexHIKa [ EXeKTpoHHBIN pecypc]: MEeTo.
BKa3. /10 Jlabopatop. podbotu Ne9 3 kypcy. JochipkeHHss reHepaTopiB TapMOHIMHUX
KOJIMBaHb Ta JIHIHHO3MIHIOBAHOT Harpyru / XapKiB. Hall. TEXH. YH-T CUL rOCIH-Ba 1M.
I1. Bacunenka, 2012. — 24 c.

10. Opraniuna enektponika [Tekct]: miapyunuk / I'. B. bapumnikos [Ta iH.];
3a pen. 3. FO. 'ontpa, 2019. — 324 c.

11. CenoB, Cepriii OnekciiioBud. AHaiOroBe oOOpOOJICGHHS CHUTHAIB.
CxemotexHnika. Pospaxynku [Tekcr]: miapyd. nisi CTyAd., sKI HaB4. 3a CIell.
"Tenekomynikamis ta pamgiorexHika" / C. O. Cenos; pea. B. A. Jlpyxwunin, 2018. —
297 c.

12. Xomepko, Opiii MukomnaiioBud. TeXHOJIOTiS €JIEMEHTIB 31HTErPOBaHUX
CXEeM MIKpO- Ta HaHocucTeMHo1 TexHikHu [Tekcr]: HaBu. moci6. / FO. M. Xosepko, I.
IT. OctpoBebkuid, A. O. dpyxunin, 2018. — 172 c.

13. OcHOBHU €NEKTPOHIKA 3 €JIeMEHTaMu MiKpoelekTpoHiku [Tekcrt]: HaBu.
noci6. / I1. I'. CraxiB [Ta iH.], 2019. — 225 c.

14. Boitnuupbkuii, Anatoiniii IlaBmoBuu. EnekTpoHika 1 MIKpOCXEMOTEXHIKa
[Tekcr]: miapyunuk / A. I1. Bolinuubkuii, M. A. Boiiuuupskuid, 2018. — 300 c.

TEOPETHUYHI OCHOBH EJIEKTPOTEXHIKHA

1. OBuapos B. B. Teopernuni ocHoBu enekrpoTexHiku / B. B. Opuapos. — K.:
Ypoxaii, 1993. — 224 c.

2. Teoperuuni ocHoBu enektporexHiku / I'. TI. banan, I1. O. KpaBuenko, tO.
®. CeepryH, O. €. Illlepbakos. — K.: «IaTtacy, 2007. — 325 c.

3. 30ipHUK 3a7a4 3 AUCHUIUIIHA TEOPETUYHI OCHOBU €JeKTpOoTexHIKkU. JIiHIHHI
eJIEKTPUYHI KoJia 0JIHO(hA3HOTO CHUHYCOiganbHOro cTpymy [Tekcer]: 30. 3amau / H. T'.
Kocymina [Ta in.], 2014. — 271 c.

4. IlanaueBHuii, bopuc IBanoBuy. 3aranpHa enekrpoTexHika [Tekcr]: miapyy.
s ctya. BH3 / b. 1. I1anaueBnuit, FO. ®@. Ceprys, 2012. — 296 c.

5. TeopeTnyH1 OCHOBH €JIEKTPOTEXHIKU. [lepexiiHi mporecu B JTIHIHHUX KOJIax.
CunTte3 niHiiHUX Kul. EnexTpuyni Ta MarHiTHI HemiHiiHI kona [Tekct]: miapydHuk /
FO. O. Kapnos [Ta iH.]; 3a pen. FO. O. Kapnosa, 2019. — 456 c.

6. TeopeTuyHi OCHOBH E€JNEKTPOTEXHIKH. YCTaJI€HI PEeXUMHU JIHIHHUX
CJIEKTPUYHUX KUT 13 30CEpe/UKEHUMHU Ta PO3NOJAUIEHUMHU napameTpamu [TekcT]:
nigpyunuk / FO. O. Kapmnos [Ta iH.]; 3a pex. FO. O. Kapnosa, 2019. — 326 c.

7. Kapnos, FOxum OBniioBud. TeopeTuuHi OCHOBH €IEKTPOTEXHIKH. MeToau
PO3paxyHKy HETIHIMHUX EJIEKTPUYHMX 1 MarHiTHUX KU1 B MPHUKIQJaX Ta 3ajadax
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[Tekct]: HaBu. moci6. / FO. O. Kapnog, 1O. I'. Beaminpskuii, B. B. Kyxapuyk, 2019. —
260 c.

8. Kamus, Camoin lymimoBud. TeopeTuuHi OCHOBH €IEKTPOTEXHIKH.
KoM totepHi po3paxyHKH Ta MOJEIIOBAHHS HEJIHIMHUX €EeKTPUYHUX KUT Ta KU 3
posnoaineHuMu  napamerpamu [Tekct]: HaBu. moci6. / C. III. Kamus, 1O. T.
Benminpkuii, B. B. Kyxapuyk, 2018. — 148 c.

9. Bacunpy CadponoBuu. TeopernyHi OCHOBU eneKkTpoTexHiku [Tekct]:
niapyunuk / B. C. Mamsp, 2018. — 416 c.

10. Enexkrporexuiunuii npaktukym [Tekct]: HaBu. moci6. / O. €. 'amona [Ta
in.], 2020. - 194 c.

11. ereaun, Onexcannp IBaHOBMY. TeopeTWYHI OCHOBH E€IEKTPOTEXHIKU
[Texct]: HaBu. moci6. / O. I. lereaun, B. C. Mamsp, 2020. — 168 c.

12. Mansp, Bacunp CadponoBuu. TeopeTHuHi OCHOBH €IEKTPOTEXHIKH.
Enextpuuni kona [Tekct]: HaBu. moci6. / B. C. Masp, 2012, — 312 c.

13. Teopis enekTpoMarHiTHOro moJissi i ocHoBu TexHiku HBY: naBu. T 59
noci6. / C.B. Cokonog, JI. JI. [Tucapenko, B.O. XKypb6a; 3a 3ar. pex. I'. C. Bopobiiora.
— Cymu: Cymcokuit nepxaBauii yHiBepcuteT, 2011. — 393 ¢. ISBN 978-966-657-339-
4

EJIEKTPOTEXHIYHI MATEPIAJIA

1. Tlaziii B.I'. Bu3HaueHHS eNEeKTPUYHOI MIIIHOCTI MOBITpA. MeToauyHi
BKa3iBKU JIJI1 BUKOHAHHS JA0OpPAaTOPHOI poOOTH 3 MUCHMIUTIHU «EJIeKTpOoTeXHIuHi
MaTepiaim» IS CTYACHTIB Tepioro (0akalaBpChbKOro) PiBHS BHINOI OCBITH JEHHOI
Ta 3a04H. (opMm Hapy., cmeu.. 141 EnekrpoeHepretuka, eJIeKTPOTEXHIKa Ta
esekTpoMexanika. Xapkis: JIBTY, 2023. - 16 c.

2. Maziit B.I'. BusHadeHHs €JIEKTPUYHOI MIITHOCTI TpaHC(HOPMATOPHOI OJMBHU
(macna). MeTonuyH1 BKa3iBKM JJIi BUKOHAHHS Ja0OpaTOPHOI POOOTH 3 TUCUUILIIHU
«EnexTpoTexHiyHl MaTepiasin» A CTYJIEHTIB mnepuioro (0akaaaBpChKOro) piBHS
BUIIOI OCBITM JEHHOI Ta 3ao4yH. (popm HaBu., crmeu.. 141 EnektpoeHepreruka,
CJICKTPOTEXHIKA Ta enekTpoMmexanika. Xapkis: JIBTY, 2023. - 16 c.

3. IMaziii B.I'. BusHaueHHs e€IEKTPUYHOI MIITHOCTI JIMCTOBUX 130JISAIIIMHUX
MarepiainiB. MeToauuHi BKa3iBKM IS BUKOHaHHS JiabopaTopHOoi poboTH 3
TUCHUAIUIIHA «EnexkTporexHiuHi Marepiaim» VIS CTYyJICHTIB TMepILIOro
(OakaiaBpChKOTO) PiBHS BUIIOI OCBITH JEHHOI Ta 3a04yH. (hopMm HaBu., crem.. 141
EnexTpoenepreruka, e1eKTpoTexXHiKa Ta enekTpomexanika. Xapkis: JIbTY, 2023. —
15 c.

4. Tlaziii B.I'. BusHaueHHs MAI€JIEKTPUYHUX BTpPAT TBEPAUX MHI1EJIEKTPHUKIB.
MeroauuHl BKa3lBKM JJI1 BUKOHAaHHA JIaDOpaTOpHOiI pOOOTHM 3 AMCLMILIIHH
«EneKkTpoTexHiuHl Marepianu» I CTYACHTIB mHepmoro (0akalaBpChbKOro) piBHSA
BUILOI OCBITM JEHHOI Ta 3aouyH. (opm HaBu., crneu.. 141 EnektpoeHepreruka,
CJICKTPOTEXHIKA Ta enekTpoMmexanika. Xapkis: JIBTY, 2023. - 22 c.

5. MHazit B.I. JocnipkeHHsT XapaKTepUCTUK MArHITHUX — MaTepialiB.
MertoauuHi BKa3iBKM IS BUKOHAHHS J1abopaTopHOi poOOTH 3 JIUCHUILTIHU
«ENeKTpoTeXHIUHl MaTepiaauy» s CTYACHTIB Mepuoro (6akamaBpChbKOTro) piBHS
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BUIIOI OCBITM JI€HHOI Ta 3aouyH. (opm HaBu., creun.: 141 EnektpoeHepreruka,
CJICKTPOTEXHIKA Ta enekTpoMmexanika. Xapkis: JIBTY, 2023. - 15 c.

6. Tlaziii B.I'. Bu3HaueHHS NHUTOMOIO OINOPY MPOBIIHUKOBUX MaTepiajiB.
MeTtonuuHi BKa3iBKM IS BUKOHAaHHSA JIaDOpaTOpHOi pOOOTH 3 JAUCIUILIIHH
«EnexTpoTexHiuHl MaTepiayim» i CTYJICHTIB meprioro (OakaaaBpChKOro) pPiBHS
BUIOT OCBITHM JIeHHOT Ta 3aouH. (Gopm Hapu., crmem.. 141 EnekTpoeHepreruka,
eJICKTPOTEXHIKA Ta enekTpomexaHika. Xapkis: JIbTY, 2023. — 12 c.

7. EnektporexHiuHl Matepiasid. OOCIyroByBaHHsS — €JIEKTPOOOJIaHAHHS
[EnexTpoHHMIA pecypc]: METOA. BKa3. O CaMOCT. BHBY. JUCIL. JUIsl CTYA. JIEH. Ta 3a04.
dbopm HaBu. / XapkKiB. Hall. TEXH. YH-T cUI. rocn-Ba iM. [1. Bacunenka, 2018. — 15 c.

8. Ilpaktukym 3 aucummuiiau "EnexktporexHiuni Mmarepianu" [Tekct]: HaBd.
noci6. / O. I. IToe3yH [Ta iH.], 2017. — 104 c.

9. Taranenko I. M. Electrotechnical materials [Text]: workbook / I. M.
Taranenko, O. G. Popova, 2018. — 68 p.

KBIT 3 OCHOBAMM METPOJIOT'I

1. romropa B. JI. Metposoris Ta ocHoBu BuMmiptoBanb / Ilromropa B. /1.,
[romropa C. B. — K.: «3nanns-IIpec». — 2003. — 226 c.

2. Opnarckmit II. II. TeoperuuHi ocCHOBHM iH(MOpPMAIIITHO-BUMIPIOBAIBEHOT
texHiku / Opuarckuii [1. I1. — K.: Buma mxomna, 1983. — 455 c.

3. Kocynina, Harams I'ennaniiBa. JlabopaTtopHa po6ora Ned. JlocmimxeHHs
(GI3MYHMX SBMIL, O[O0 JieXaTb B OCHOBI NOOYJAOBM KOHAYKTOMETPUYHHUX Ta
JIEIbKOMETPUYHHUX BOJIOTOMIPIB 1 JIOCHIJPKEHHS IIOJIbOBOI'O BOJIOTOMIpa 3€pHa
B3IIK-1 [Tekcr]: meron. Bka3. Ao jabopaTtop. pobotu 3 kypcy "TexHoisoriusi
BuMiptoBanHs 1 npuwiaaun" / H. I'. Kocymnina, I'. A. JIsmenko, H. B. [lonsHoBa, 2011.
— 18 c.

4. Kocymnina, Haramis I'ennamiiBHa. JlaGoparopna poGora Nel. Ilosipka
KOHTPOJbHO-BUMIPIOBAIbHUX TpuiaiB [Tekcr]: meTon. BKa3. 10 Jabopar. podoTH 3
kypcy "Texnomnoriuni BuMiptoBanss 1 mpwiaau" / H. I'. Kocymina, I'. A. Jlsmenko, H.
B. ITonswosa, 2011. — 20 c.

5. Kocynina, Haramis ['eananiiBua. JlabopaTtopua po6ora Ne3. JlocmimkeHHs
TEPMOMETpPIB  OMOPY Ta iX JaBavyiB HA OCHOBI UYHUCTUX METaliB Ta
HAMIBIPOBITHUKOBUX TepMope3uctopiB [TekcT]: MeToa. Bka3. 10 Jabopar. podoTu 3
Kypcy "Texnonoriuni BuMiptoBanus 1 npwiaau" / H. T'. Kocymina, I'. A. JIsmenko, H.
B. ITonsuosa, 2011. — 20 c.

6. Kocynina, Harams I'ennaniiBHa. JlabopaTtopna po6ora Ne2. JlocmimxeHHs
TEPMOCICKTPUYHUX XapaKTEPUCTHUK TEPMOIap, BUBUYCHHS CYMYTHHOI amaparypu i
METOJUKHA BHMIPIOBaHHS TEMIIEpaTypH 3a JOIMOMOTOI0 TEpMOMNapH Micis yCTaHOBKU
ii Ha o0’ext [Tekct]: merona. Bka3. 10 Jiabop. pobotu 3 Kypcy '"TexHosoriusi
BumiptoBanHs 1 npunaau" / H. I'. Kocymina, I'. A. Jlsmenko, H. B. [Tonsuaosa, 2011.
—18c.
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7. Kocynina, Hartanis I'ennaniiBHa. KoHTpOJIbHO-BUMIPIOBAIBHI TIpUIaAN 3
ocHOBaMM MeTpoJiorii. TeopeTtudHi ocHoBH MeTpoJiorii [TekcT]: meron. mocid. 3
mucuurutiay / H. T'. Kocynina, I'. A. JIsmenko, H. B. [TonsHoBa, 2017. — 62 c.

8. Kocymnina, Haranis I'ennazgiiBna. KoHTpobHO-BUMIpIOBaNbHI TPHIATU 3
OCHOBaMHM MeTpoJiorii. 3aco0u BuUMiproBaHb [Tekct]: MeTos. moci0. 3 AUCIUTIIIHM /
H.T. Kocymina, I'. A. JIsmenko, H. B. ITonstHoBa, 2018. — 30 c.

I'TIPABJIIKA

1. T'impaBmika: HaBuanbHO-MeTOOMYHUN KoMIUlekc. HaBuanbHO-METOIUYHMI
nocionuk. / B.I.Jlyraneus, I.M.bennepa, B.A. Hinyp Ta i1. 3a pen. B.I. Jyranus,
[.M.benaepu, B.A. Hinypa. — Kam’suenp-lIloninscekuit: @OIl Cucun O.B. 2013. —
566 c. URL: https://cutt.us/tT4o0V.

2. Marepianu Kypcy Jekuii 3 aucuumuniau [apasmika (po3ain «I'iapaBiika)
nepioro (6akanaBpcekoro) PBO, cnen. 141 Enexktpoenepreruka, elekTpoTEXHIKa Ta
enexkTpomexanika / Jlepxk. 6iorexHon. y-T; ynopsa.: O. M. Mopos, A. 1. Cepena -
Xapkis: 2023. - 80 c.

3. Marepianu kypcy jekuid 3 mucumiuiina [igpasmika (posnin «Hacocu»)
nepioro (6akanaBpcbkoro) PBO, cnent. 141 EnekTpoeHepreTrka, eJIeKTpOTEXHIKA Ta
enekTpoMexanika / Jlepxk. 6iorexHoin. y-t; ynopsa.: O. M. Mopos, A. 1. Cepena -
Xapkis: 2023. - 50 c.

4. MeToau4H1 BKa3IBKHU /10 BUKOHAHHS PO3PAXyHKOBO-rpaiyHOrO 3aBAaHHS
«P0o3paxyHOK HAacOCHOI yCTaHOBKHM 3 KOHCOJBHHUM HAacoCcoM» 3 JIUCLUHILIIHU
[apasmika nepmoro (OakamaBpcekoro) PBO, cmen. 141 EnexkTpoeHepreruka,
CJICKTPOTEXHIKA Ta eJleKTpoMexaHika / Jlepx. 6ioTexHod. y-1; ynopsa.: O. M. Mopos,
A. L. Cepena - Xapkis: 2023. - 44 c.

OCHOBU EJIEKTPOIIPUBOJIA, ABTOMATU30BAHMI EJIEKTPOITPMBO]]

1. EnextponpuBon y cuibCcbkoMy rocmnojapctsi [Tekcr]: mpaktukym. Y. 2 /
XapkiB. Hall. TEXH. YH-T cil. rocn-Ba iM. I1. Bacunenka, 2000. — 263 c.

2. EnexkTponpuBOAM 3MIHHOTO CTPYMY 3arajJibHOro MpHU3HAYEHHS. 3arajbHi
TexHiuH1 BUMOTH [Tekct], 1998. — 16 c.

3. Capuenko, [lerpo Lmniu. EnexktponpuBon [Tekcr]: Kypc nekmiit ais cryn. 4
kypcy -ty EKT cnen. "Eneprernya. menemkment" / I1. I. CaBuenko, H. I'. Kocymnina,
2006. —46 c.

4. CaBuenko, [lerpo Immiu. EnexkrponpuBon [Tekct]: kypc nexuit ans ctyn. 4
kypcy ¢-ty EKT cneu. "Enepreruka c.-t. Bup-a" / I1. 1. CaBuenko, H. I'. Kocymnina,
2006.— 65 c.

5. Teopist enextponpuBoga [Tekcr] : miapyunuk / 3a pea. M. I'. I[lonosuua,
1993. — 494 c.

6. EnextponpuBoa y ciibcbkomy rocmnogapctsi [Tekcr]: mpaktukym. Y. 1 /
XapkiB. Jepxk. T€XH. YH-T CUI. rocmn-Ba, Hayk.-MeToa. LeHTp c.-T. By3iB YKpaiHW,
1998. — 98 c.
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7. Bacunera, Iletpo OnekcanapoBud. EjexrponpuBoj poOodux MaiiuH
[Texct]: maBu. moci6. / I1. O. Bacunera, [{. B. Mypikos, 2006. — 230 c.

8. EnexrponpuBoy [Tekcr]: miapyunuk. Y. 1/ O. C. Mapuenko [Ta iH.]; 3a pen.
kana. TexH. Hayk O. C. Mapuenka, 1995. — 208 c.

9. Enextponpuon [Tekct]: miapyunuk / FO. M. JlaBpinenko [Ta iH.]; 3a pen.
FO. M. JlaBpunenka, 2009. - 504 c.

10. Kucapumon, Pynonsd AnekcangpoBuu. DnekrpornpuBon [Tekcr]:
cupaBounuk / P. A. Kucapumos, 2008. — 350 c.

11. OcHoBu enexkrponpuBona [Tekct]: meTona. BKa3. 10 0hOpMI. pO3paxyH.-
rpad. pobit / XapkiB. Hall. TEXH. YH-T clj1. rocn-Ba im. I1. Bacunenka, 2011. — 60 c.

12. Jlucuuenko, Muxona JleoHimoBuu. MeTonuuHi pEeKOMEHIAIIl [0
BUKOHAHHS BHUIYCKHOI pobotm wMmarictpa [Tekct]: nmns cryn. cmen. 8.091901
"Enepreruka c.-r. Bup-Ba" / M. JI. Jlucuuenko, B. €. Conosos, O. B. Crosipos,
2011.—42c.

13. EnextponpuBos [Tekcr]: moci6. 10 BUKOH. JJabopaTop. Ta MPaKT. 3aHATH /
M. JI. JIucuuenko [Ta iH.], 2012. — 266 c.

14. EnextponpuBo/l y TUTaHHAX 1 BiAnoBiaax [TekcT]|: HaB4. mociO. ajs CTy/I.
Buill. HaBY. 3akJ. / [1. I. CaBuenko [Ta iH.], 2012. — 500 c. (BBeaeHno ornasneHue)

15. EnexTpornpuBijl ClIbCHKOTOCTIOAPCHKUX MAIlUH, arperaTiB Ta MOTOKOBUX
miHid [Teker]: migpyunuk / €. JI. XKynait [ra in.], 2001. — 288 c.

16. 30ipHUK 3ama4 3 EJIEKTPONPHUBOAY CUTbCHKOTOCTIONAPCHKUX MAIIWH,
arperatiB Ta moTokoBuX JiHii [Tekct] : HaBu. moci6. / I. A. I'aBpuirok [Ta iH.], 2012.
— 188 c.

17. EnextponpuBos 1 aBroMaruzaiis [Tekcr]|: HaB4. moci0. AJig CTy.. BHIL.
HaBu. 3ak1. / O. FO. CunsBcekuit [Ta 1H.] ; 3a pea. O. FO. CunsiBcskoro, 2013. — 586
C.

18. EnextponpuBona 1 aBTomaTtusariis [Tekct]: merod. BKas. sl MIATCOT. J0O
MOJIyJIbH. TE€CTyBaHb JJIA JIUCT. HaBY. / XapkKiB. HaIl. TEXH. YH-T CUIL rocm-Ba im. II.
Bacunenka, 2012. — 70 c.

19. EnexTtponpuBos Ta aBTroMatu3ailis [Tekcr]: MmeTos. BKa3. mo opraHizarii Ta
MJIaHYBaHHIO CaMOCT. pOOOTHU CTY[. JUIsl CTYA. J€H. 1 3a04. JOpM HaBY. 32 HAIIPSIMOM
migror. 6.100102 "Ilpomecu, M™MammHM Ta OOJagHAHHS arpoOIPOMHCIOBOTO
BUpOOHMITBA" / XapKiB. Hall. TEXH. YH-T cl1. rocn-Ba im. I1. Bacunenka, 2017. - 37 c.

20. BuOip DOTYXHOCTI €JEKTPOABUIYHA JUIsl MpPUBOJA POOOUYOI MaIIMHU
[Texct]: Meroxa. Bkas. Ta 3aBAaHHS Ha Tpadid.-po3pax. podory / XHTYCI im. II.
Bacunenka, 2017. — 44 c.

21. Kocruniok, JleB JImutpoBuu. MojentoBaHHs €IeKTpONpuBOIiB [TekcT]:
HaBu. nioci0. / JI. JI. Koctuntok, . C. Ilapanuyk, B. I. Mopos, 2004. — 404 c.

EJIEKTPUYHI MAIIINHUA

1. MeTonuuHi BKa3iBKH JJI1 BAKOHAHHS JTA00PATOPHUX POOIT MO JTOCIIKEHHIO
cuaxponHux mamuH [Teker] / M. M. Bitpenko [Ta i1.], 2012. — 2 c.
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2. Bitpenko, Muxkona MuxainoBuu. MeToauyHl BKa3iBKU JJIsI BUKOHAHHSI
Ja00paTOpHUX POOIT MO JOCHIDKEHHIO acMHXpOHHUX JBUTYHIB [Tekcr] / M. M.
Bitpenko, O. M. Mopo3, O. B. Cotnuk, 2013. — 32 c.

3. Tectu misi KOHTPOJIO Ta CaMOKOHTPOJIIO 3HAaHb CTYACHTIB 1 METOIMYHI
peKOMeHfalii 0  BUKOHAHHA  PO3PAaXyHKOBOTO  3aBAaHHS 3 PO3ALLY
"Tpanchopmaropu" nucturiinu "Enektpuuni mamuuu" [Tekct] / M. M. Bitpenko
[Ta in.], 2014. - 38 c.

4. Tectn i KOHTPOJIO Ta CAMOKOHTPOJIIO 3HAaHb CTYJEHTIB 1 METOJWYHI
pEeKOMEHAIlli /10 BUKOHAHHS PO3PaxXyHKOBOTO 3aBJaHHs 3 po3auly "MamuHu
noctiitHoro crpymy" aucuuiuiing "Enextpuuni Mmammuu" [Texer] / M. M. Bitpenko
[Ta in.], 2014. - 36 c.

5. AcunxponHi MamuHu [TekcT]: MeToa. BKa3. JO CaMoOCT. MIATOT. CTYI. JO
kypcy "Enextpuuni mammHu" / XapkiB. Hall. TeXH. YH-T cil. rocm-Ba iM. II.
Bacwunenka, 2018. — 32 c.

6. CunxponHi MamuHM [TeKCT]: MeToH. BKa3. IS CaMOCT. MiAroT. CTyHA. 3
kypcy "Enextpuuni mammHu" / XapkiB. Hall. TeXH. YH-T cil. rocm-Ba iM. II.
Bacunenka, 2018. — 33 c.

7. JloCHKeHHS aCHHXPOHHMX MamuH [TeKcT]: MeToa. BKa3. I BHUKOH.
nabopatop. poOit 3 nucu. "Enextpuuni mamuau" / XapkiB. Hail. TeXH. YH-T CLJI.
rocn-Ba M. I1. Bacunenka, 2018. — 32 c.

8. 3abmnoacekuii, Mukona MukonailoBud. EjleKTpuyHI MallMHU 3MIHHOIO
ctpymy [Tekcr]: HaBu. moci6. / M. M. 3abnoacekuit, P. M. Uyenko, B. B. Baciok,
2018. - 514 c.

9. Bulip [BUryHIB 3a MOTYXKHICTIO Ta IIyCKO3aXMCHOI amapaTypu IpH
pPO3paxyHKy eNeKTponpuBOAiB [TekcT]: MeToa. BKa3. JJisl CTyA. PIBHS BUII. OCBITH
"OakamaBp" cner.: 141 EnexkrpoeHepreTuka, eIEKTpOTEXHIKA Ta €JICKTpOMEXaHiKa,
151 ABromarmzalnisi Ta KOMI'IOTEPHO- IHTErpoBaHi TexHoJjorii, 163 biomeanuna
iHxeHepis / XapkiB. HaIl. TEXH. YH-T ClJ1. rocmi-Ba iM. I1. Bacunenka, 2019. — 34 c.

10. Annpeiiko, IBan IBaHOBWY. EnexkTpuuHI MaIllMHU MOCTIMHOTO CTPyMY
[Tekct]: HaBu. moci6. / I. I. Aumpetiko, B. I'. I'aiiayk, 2018. — 234 c.

EJIEKTPUYHI ATTAPATU KEPYBAHHA

1. Enextpuuni anaparu. EnexkTpoMexaHiyHa anapatypa KOMyTalli, KepyBaHHS
Ta 3aXUCTy. 3arajbHUM KypcC : HaBYalIbHUN NMOCIOHUK. — XapkiB: Buna-Bo «Toukay,
2012.—-340 c.

2. Kucenbo M. 1. KoHcnekT nekuiil 13 aucuumuiia «EnekTpuuHi anapaTu
(mnst cTyAeHTIB 2 Kypey JAeHHOI Ta 3 Kypcy 3a04HOi ()OpM HaBYaHHS 32 HANPSIMOM
niaroropku 6.050702 — «EnexkrpomexaHika» 31 cnemiaibHOCTI «EjlekTpoMexaHiuH1
CHUCTEeMHM aBTOMaTH3allii Ta enekTporpuBo») / M. 1. Kucensos, B. M. ®dareeB; Xapk.
Hall. akaJ. MICBK. Tocm-Ba. — X.: XHAMI', 2012. — 84 c.

EJIEKTPUYHI MEPEXI TA CUCTEMU
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1. CaBueuko O. A. MeroanyHi BKa3IBKU [UII CAMOCTIMHOIO BHUBYEHHS
nucuuIUIiH «EnekTpuuHi Mepexi Ta cucteMu» (ISl CTYJEHTIB JICHHOI Ta 3a04YHOI
dbopm HaBuanus) / O. A. CaBuenko, C. A. [Tomaguenko. — X.: ABTY, 2023.

2. Enextpuuni Mepexi Ta cucremu: Koncnekr nekiii [ EnekTponnmii pecype] :
HaBY. T0ci0. 11 cTyn. crenianbHOCTi 141«EnekTpoenepreTrka, eneKTpoTeXHIKa Ta
eJICKTpOMEeXaHiKay, cremianizaiii «[HKUHIPUHT 1HTEIeKTyIbHUX €JIEKTPOTEXHITHUX
ta mexarponHux komiuiekciBy / KIII im. Irops Cikopebkoro ; ykinan.: C. I1. HleBuyk,
O. B. Meiita. — Enextponni TexcroBi nansi (1 ¢aiin: 4,46 Mo6aiit). — Kuis : KIII im.
Irops Cikopcekoro, 2022.— 167 c.

3. Enextpuuni cucremu 1 Mmepexi. Yactuna 1 [Enexktponnuii pecypc]
HaBuanbHuil nocionuk / FO. B. Manorynko, O. b. bypukin, T. JI. Kanaaze, B. B.
Herpebcbkuii ; BiHHMIIBKUN HAlllOHANBbHUAN TEXHIYHUUN yHiBepcuTeT ; 3a pen. I1. /1.
Jlexutoka. — EnexktponHni TekcToBi fnaHi (1 ¢ain: 9,13 Moaiit). — Binaung : BHTY,
2020. —200 c.

EJIEKTPUYHI CTAHIIII TA IIIJICTAHIIIT

1. CaBuenko O. A. MeToauuHi BKa3iBKHA JUIsI CAMOCTIHHOTO BUBYEHHS
TUCIUIUTIHN «EnexTpuuHi cTaHmii 1 miacTaHmii» (I CTyACHTIB ACHHOI Ta 3a04YHO1
dopm HaBuanu:) / O. A. CaBuenko, C. A. [Tomaguenko. — X.: IBTY, 2023. — 23 c.

2. EnekTpyyHa 4yacTHHA CTAaHUIA Ta MIJACTAHLIA: Kypc Jekuiil [EnexTpoHHmii
pecypc]: HaBuanbHMI MOCIOHUK Ui cTya. cnemianbHocTi 141 «Enextpoenepreruka,
eNIEKTPOTEXHIKa Ta enekTpoMexanikay/yknas.: O.B. Ocramuyk, I1.JI. Ienuctok, FO.I1.
Marteenko/KIII im. Irops Cikopcbkoro, — EnekTponHi tekcToBi nani (1 daitn: 4,62
Mo6aiit). — Kuis: KIII im Iropst Cikopebkoro, 2022. — 183 c.

3. Koznos B. JI. EnexTtpuuna yacTMHa CTaHLIM Ta MiJCTaHLIN aepomopTiB:
nigpyunuk / B. JI. Ko3nos, B. Il. 3axapuenko, O. M. Tauunina; 3a 3ar. pexn. B. ]I.
Kosmosa.— K. : HAY, 2018. - 312 c.

PEJIEMHUI 3AXUCT
1. Kimn6a B.II. Peneiinnii 3aXxucT €NEKTPOCHEPTETUYHUX CHUCTEM:
[linpyunuk. - JIpBiB: BumaBuunrBo HarionansHoro yxiBepcutety "JIbBiBChKa
noynitexHika", 2013. -533 c.
2. AHnpees B.A. Penelinas 3a11uUTa, aBTOMAaTHKa CUCTEM
aneKTpocHabxkeHus. -M.: Briciias mkona, - 2006. - 639 c.
3. AungpeeB, B.A. PeneiiHas 3amura CcHUCTEM 3JEKTPOCHAOKEHHUS B

npuMepax u 3agavax: YueOHoe nocodue s cryaentos. Yal' TV, 2007. - 231 c.

4. labag M.A. BeiOop xapakTEpUCTUK U YCTABOK LIM(PPOBBIX TOKOBBIX 3aLIUT
cepuu SPAC, 2002.

3. Annynecekuit O.C., HOmutpenko O.O. Peneitnuii 3axuct. Iludposi
IPUCTPOT PENIEUHOT0 3aXMCTy, aBTOMATHKU Ta YMPABIIHHSA €JIEKTPOCHEPTreTUYHUX
cucreMm [Enexktponne Buganus]: HaBd. mocio.- K.: HTYY «KIIl», 2016. - 102 c.

6. [IpaBuna ynamrtyBaHHS €JIEKTPOYCTaHOBOK. - KuiB. MiHeHeproByriuis
VYkpainu, 2017.-617 c.
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7. I1. T'. IInemkos, B. ®. Manyiinos, 1. B. KonoBanos. Peneitnuii 3axucr 1
aBTOMAaTHKa CUCTEM eJekTporioctayanHs. - Kipoosorpaa: PBJI KHTVY-2008. - 202
C.

EHEPTETUYHMI MEHEJ)XMEHT

1. Eneprermunuit menemxment / O.B. IlpaxoBuuk, O.I Comoseii, B.B.
[Tpoxopenko Ta iH. — K.: IEE HTYVY ,KIII”, 2001. — 472 c.

2. Eneprernunuii MenemxkmentT / FO.B. [I3saukesud, M.B. bypsk, P.I. Pozym
- Tepuominb: Exonomiuna gymka, 2010. — 295 c.

3. EHepreTMyHuil MEHEI)KMEHT B CHUCTEMax E€JEKTPONOCTAYaHHS: METOJ.
BKa3iBKU 10 BUKOHaHHS PI'3 «AyaHUT CHCTEMH €HEPreTHYHOTO MEHEIKMEHTY» IS
3100yBayiB Mepiioro (6akaJaBpChbKOro) piBHS BUINOI OCBITH AEHHOI (3a04HO1) (hopMU
HaBy. crell.: 141 «EnekTpoeHepreTuka, €JIEKTPOTEXHIKa Ta eJIeKTpOMEXaHikay /
Hepx. 6iorexHon. yH-T; yknan.: C. M. JlynnikoB — Xapkis: [0. B.], 2023. - 32 c.

4. EnepreTuuHuil MEHE)KMEHT: OMIOPHUN KOHCHEKT Jekiii. « Eneprernunuit
MEHE/DKMEHT» JUIsl 37400yBayiB mnepuioro (0akajaaBpChKOIO) pPIBHS BHILOI OCBITH
JEHHOI Ta 3a04. (hopm 37100. ocB. cnel. 141 «EnexkrpoeHepreTuka, e1eKTpOTEXHIKA Ta
eJICKTpOMEXaHiKay; XapKiB. Hall. TeXH. y-T cl1. rocn-Ba iMm. I1. Bacunenka ; ynopsia.:
C. M. lynnikoB.- XapkiB : [0. B.], 2021.-96 c.

5. MeroauyHi BKa3iBKM IO MPAKTAYHOI MIATOTOBKH 3  JUCIHUILIIHU
«EHepreTMuHnii MEHEHKMEHT» I 3700yBaviB mepiioro (6akaaaBpChbKOIr0) PiBHS
BUIIOT OCBITH JIEHHOI Ta 3a04. ¢opM 3100. ocB. cmernl. 141 «EnekTpoeHeprervka,
CJIICKTPOTEXHIKA Ta EJICKTpOMEXaHiKa»; XapKiB. HaIl. TEXH. y-T Cil. rocm-Ba im. II.
Bacunenka ; ynopsna.: C. M. [lyanikos.- Xapkis : [0. B.], 2021.-36 c.



JIOJTIATKHU

39



40

3pazok «Ex3amenartiiitnuii 0i1er»

MIHICTEPCTBO OCBITU I HAYKU YKPAIHU
Jlep>xaBHMI1 O10TEXHOJOTTYHUN YHIBEPCUTET

3ATBEPIXVYIO
['onoBa npuiiMaibHOT KOMICIT
B.o. pexropa AbTY

A.l. Kynpsmos
« » 2024 p.

Cryninp BuIoi ocBiTu Marictp

CrnemianbHicTh 141 EnexTpoeHepreTuka, eJIeKTPOTEXHIKA Ta €IEKTpOMEXaHiKa
OcsiTHa mporpama (3a HeoOxinHocTi) EnekrpoeHepreTuka, eNeKTpoTeXHiKa Ta eIeKTPOMEXaHiKa

EK3AMEHAIINHUN BLJIET Ne
(paxoBOro BCTYNNHOIO iCIUTY

Taranns 1|2 (3|45 |6 |7 |89 101|121 |14|1|16|1]18
1 3 5 7

Bigmosins

BCTYHHI/IKa

[lepesipka (+/-)

Hurariis 19|20 |21 (22|23 |24|25|26|27 28| 2|30 |3 323 |34]|3]36
9 1 3 5

Bixmnosings

BCTYITHUKA

I[Tepesipka (+/-)

IIntannas

37 |38 39| 40

Bigmosins
BCTYIIHHKA

ITepesipka (+/-)

BusHaueHHs OLIHKHU
SIKIIIO ITO3UTUBHUX BIJAIIOBIIEN:

Bimm. 40 39

38

37 36 35 34 33 32 31 30 29 28 27 26 25 24

200 | 195

188

180 | 175 | 170 | 163 | 158 | 150 | 146 | 138 | 133 | 125 | 120 | 113 | 108 | 102

Orinka BCTyTHHKA

Iinnucu yieHiB ¢paxoBoi ek3aMmeHaliiiHOT KoMicii

(i amuc) (mpi3BHIe Ta iHIL{aNKN)

(i uc) (npi3BHILeE Ta iHIIiaNN)




(mimuc)

(mpi3BHIIe Ta iHiIianm)
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JIOJIATOK B

3pazok «Ex3amenaniiinuii 0Ouier»

EK3AMEHAIIMHUM BJIET Ne 4

(axoBOro BCTynHOro BUNpoOyBaHHs

1. moB310BXHIH AU epeHIiaNbHUI 3aXUCT BCTAHOBIIIOETHCS Ha!
1) MOBITPSHUX JIHISAX €JIEKTpoIepeaadi,

2) xabenbHUX JIIHIAX eIeKTpoIepeaayi;

3) Tpancdopmaropax.

2. [IyHKTH aBTOMaTUYHOTO CEKILIIOHYBAHHS B €JIEKTPUUYHINA MEpEe’kK1 BCTAHOBIIOIOTHCS IS
1) miABUIICHHS HATIPYTH,

2) KOMIIeHcaIlii peaKTUBHOI eJIEKTPOCHEPTii;

3) miABUIIEHHS HATIHHOCTI €JIeKTPOIIOCTaYaHHS.

3. TpanchopmaTop cTpyMy MpaLOe B PEXKUMI:
1) Hepobodvoro xomy;

2) KOPOTKOI'O 3aMUKaHHS;

3) HepoOo4Oro X0y 1 KOPOTKOTO 3aMHUKAHHS.

4. Slxwit Bug npoBoaku Bu pekoMeHmyeTe A1 MPUMIIIIEHHS aBTorapaxa?
1) BigkpuTy;
2) cXOBaHy.

5. Slkmit aBTOMaTHYHUN BUMUKad Bu npuiiMaere 115 3aXuCTy TpU(a3HOTO aCHHXPOHHOTO JIBUTYHA
3 K3 poropom Big crpymiB K3 i cTpymiB nepeBaHTaKeHHS?

1) AIT-50 -3 MT;

2) AIl - 50 -2 MT;

3) AIT-50 - 3 M;

4)AIl-50 — 3T;

6. I1lo BruMBae Ha BEIMYMHY HACKPI3ZHOTO CTPYyMY AieJeKTpuKa?

1) HassBHICTH BOJIOTH Ha TTOBEPXHI,

2) HasBHICTh JOMIIIOK BiJl HEBIOCKOHAJIEHOCTI TEXHOJIOT11 BUPOOHUIITBA J1CIIEKTPUKA;
3) HasBHICThH APH KUCJIOT, COJICH 1 JIYTiB.

7. l1lo HaifmoBHiIIE XapaKTEPHU3y€ 3BOJIOKEHICTD 130JIS1I1i:

1) omip 130511111

2) TaHT'€HC KyTa JieJIeKTPUYHUX BTPAT;

3) xoedirtieHT abcopOIIii.

8. Skumii i3 3ax0XiB BHU3HAYCHHS TEXHIYHOTO CTaHy 130JIIii mependadae 3acTOCyBaHHS MOCTa
3miHHOTO cTpymMy MJI16 abo P595?

1) BEMiproBaHHs omopy isomsiii moctiiiromy ctpymy (Reo”);

2) 3aCTOCYBAHHS EMHICHHX METOJIB OLHKH cTany i3omsuii (C2/Cso, A C/C);

3) Bu3HaueHHs Koe]ilieHTy abcopOIrii;

4) BUMIpPIOBaHHSI CTPYMIB BUTIKaHHS;

5) BUnpoOyBaHHS 13011111 MiABUILEHOIO HAMIPYTOIO;

6) BUMIpIOBaHHS TAHTE€HCY KyTa A1eJIEKTPUYHUX BTpaT.
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9. 3rigao 3 «Hopmamu BUTIpOOYBaHHS €IEKTPOOOJIaAHAHHS» 3HA4YCHHsS KoedimieHTa adbcopOrrii

i30715111iT OGMOTOK CHTOBHX TpaHC(OPMATOPIB Ha HAmpyry 10 35 kB 3a Temmepatypu 10...30°C mae
OyTH HE HIKYE

1) 1,2
2) 1;
3) 1,3.

10. Sxkiii mpucTpiit 300pakeHoO Ha PUCYHKY?
1) momaTKOBHIA IPUCTPIHA;

2) Bix’ eMHUU MPUCTPIi.
11. SIxkuii nigcrroBay MpUBEACHUN
Ha PUCYHKY?

1) [TizcumroBay anepioguIHHIM;
2) [lincwimtoBad pe30HAHCHUM;
3) I[lixcumoBad iMITYJILCHU.

12. Il]o 6i0bysacmbcs 3 eneKmpuiHUM OnOpoM NPOBIOHUKA 8HACTIOOK U020 HACPIBAHHS, KOJIU NO

HbOMY meye eleKmpudHuti cmpym?

1) omip HE 3MIHIOETHCS;
2) ormip 3MEHIIY€ETHCS;
3) omip 30UIBIIYETHCSI.

13. 3 yum mopiBHIOWTE To3uTHBHUKN HampsM EPC mpu 3ammcy piBHSHB 3a APYTHMM 3aKOHOM
Kipxroga?

1) 3 MpUWHATHM HAMPSIMOM CTPYMIiB;

2) 3 HanpstMOM 00X0/Ty KOHTYPIB.
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14. ITaayKuiitHui npuinag npu3HadYeHU I ...
1) 006JtiKy eneKTpU9IHOT eHeprii;

2) BUMIPIOBaHHS BiIHOIIEHHS JBOX CTPYMIB;
3) BuUMipIoBaHHS TOOYTKY JIBOX CTPYMIB.

15. YcraneHne BiIXWICHHS PyXOMOT YaCTHHU JIOTOMETPa MPOTOPITIHHE ...
1) BiTHOIIIEHHIO ABOX CTPYMIB;

2) n00yTKY JBOX CTPYMIiB;

3) pi3HUII IBOX CTPYMIB.

16. SIkuil TeXHOJOTIUHUM (AKTOP ONTUYHOIO BUIIPOMIHIOBaHHS CYTT€BO BIUIMBAE Ha CKOPOYEHHS
CepBic Tepiory MOJIOYHUX KOPiB?

1) piBeHb OCBITICHOCTI;

2) CeKTpaIbHUH CKJIaJl BUITPOMIHCHHS;

3) nuHAMIKa OCBITJICHHS,

4) iMIyJIbCHE OCBITJICHHSI.

17. Slxuit TeXHOMOTIYHUHN (HAKTOP ONTUYHOTO BUIPOMIHIOBAHHS CyTT€BO BIUIMBAE Ha SIMIIEHOCHICTh
Kyp?

1) piBeHB OCBITJIEHOCTI;

2) CTIeKTpaJIbHUMA CKJIaJl BUTIPOMIHEHHS,

3) auHAMiKa OCBITJICHHS,

4) iMIyJIbCHE OCBITJICHHS,

18. BubpaTu BipHY BiANOBIAb:

3 0o/1Hi€T CTOPOHM OJTHOPIAHOT CYIIIBHOI TUIOCKOT CTIHKH MiATPUMYETHCS OLIbII BUCOKA
TeMIIepaTypa, HiX 3 Ipyroi. 3a SKMM 3aKOHOM PO3MOAUIAEThCS TeMIepaTypa B CTiHI?
1) 3a kBaipaTUYHUM;

2) 3a JNiHITHUM;

3) 3a EKCIOHEHTHHUM;

4) 3a orapupmMIYHUM.

19. BubpaTu BipHUI BapiaHT BiJIMOBIIi:

®i3uuHi TiJ1a BATOTOBIIEHI Y (hopMi KyJii, KyOa Ta IUIIIHIpA 3 OJHOTO i TOTO X Marepialy, MaroTh
OJTHAKOBUH 00’ €M 1 SKICTh TOBEpXHI. T1710 K01 hopMu Oyie BTpavyaTh HAWMEHII TEIUIa, SKIIO Tija
3HaXOJAThCSA B OJJTHAKOBHUX 30BHILIHIX YMOBax?

1) Timo B popmi KyJi;

2) Tino B (hopmi KyOa;

3) Tij0 B popMi LUITIHIpA.

20. BubOpaTu BipHUI BapiaHT BiAIMOBIII:

HarpiTi ¢i3uuni Tina, sKi BUTOTOBIEH] Y (opMi KyJIi, KyOa Ta HIMIIHIpPA 3 OTHOTO i TOTO X
Marepiany, MalOTh OJTHAKOBHI 00’ €M 1 sIKICTh MIOBEPXHi, 3HAXOIATHCS B OJTHAKOBUX 30BHIIITHIX
ymoBax. Tino sikoi ¢popmu Oye MaTH HalOIBITY MOCTIHHY Yacy (0XOJIOKEeHHs)?

1) Ti;mo B opmi KyJi;

2) Tino B hopmi KyOa;

3) Tij0 B popMi HUIIHIpA.

21. BumiproBaHHsI O11opy 0OMOTOK aCHHXPOHHOTO €JIEKTPOIBUTYHA BUKOHY€ETHCSI
1) ommeTpom;

2) merommetrpom Ha 1000 B;

3) merommeTpom Ha 2500 B.
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22. 3a sK010 (hOpMYIIOI0 PO3PaXOBYIOTHCS BUTPATH PIAMHU Yepe3 OTBIP B pe3epByapi?

-1
1) ;2) Q=0
3)Q=uoy2gH, . 4) O=wCVIR

23. Slxka 3 TpUBENECHUX NPUBOJHHUX XapaKTEPUCTHK BiloOpakae xapakTep 1 pexuM podoTu
eJIeKTponpuBoIa?

1) MexaHiuHa;

2) HaBaHTa)XXyBaJIbHa;

3)TexHoJIOTIvHA.

24. Slke 3 3MIHHUX HAaBaHTa)XCHb 3a BIJHOIICHHSM MAaKCUMaJbHOTO MOMEHTY M| 10 CepelHbOro
3HAUEHHS MOMEHTY M ¢, BIIHOCUTBCA 10 C1a003MIHHOIO?

M, =14...2 M, <14 M,
1) Mcep , 2) Mcep ,3) Mcep

>2

25. Sxi 3 MEXaHIYHHMX XapaKTePHUCTHK, TNPHUBEACHUX HAa PHUCYHKY € MEXaHIYHUMH
xapakrepuctukamu JIICII3 mpu nuHamMivHOMY ranbMyBaHHi?

1)1,2,3;
2)2', 3"
3) 4,5, 6.

26. SIk BIiMHE HAa MAaKCHUMalbHUH MOMEHT aCMHXPOHHOTO JBUT'YHAa BMHKAHHS B KOJIO POTOPHOI
0OMOTKH aKTHBHOTO OTOpPY?

1) npuBese A0 3pOCTaHHS KPUTUYHOTO MOMEHTY;

2) mpuBene A0 3MEHIIEHHS! KpUTUYHOTO MOMEHTY;

3) He BIUIMHE Ha KPUTUYHUIA MOMEHT.

27. SIk 3MIHIOETBCS MIBUAKICT OOCPTaHHS IBUTYHA 3 apalieIbHUM 30Yy/DKEHHSM PU peTyJIOBaHHI
METOZIOM TIOCIIa0JIEHHS TTOJISI TOPIBHAHO 3 HOMIHAJIBHOIO
1) 361bIIy€ETHCS; 2) 3MEHIITY€ThCS; 3) 3MEHIIY€eThCS 1 301IBLTY€THCS.

28. Sxumit cmoci®d peryioBaHHS MIBHIKOCTI — JIBUTYHA TIOCTIHHOTO CTPYMY JO3BOJISIE€ TUTBKH
301IbIIIYBaTH MIBUIKICTH?

HhR, U, 3P, 4 -1,
29. Marnitau#t myckau Tuny [IMJI 3axuiiae ABUTYH BiJl TAKMX aBapiiHUX PEKUMIB:

1) nepeBaHTaXEHHS;
2) KOPOTKOYaCHE 3HUKHEHHS HalpyTH;
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3) KOPOTKOTO 3aMHUKaHHS.

30. 3a 1OMOMOrO0 SKOro MpHiIagy HEOOXIJHO BUMIPIOBATH IIBHUIKICTH PYXy B BHUPOOHMUYOMY
MPUMIICHH]?

1) M-416;

2) KaTaTepMOMETPA;

3)M 1101.

31. 3a 1omoMoroxo SKOro mpuiaay HeoOXiIHO BUMIPIOBATH BOJIOTICTh y MPUMILLIEHH]?
)M 1101;

2) acmipauiifHui ICUXPOMETP;

3) kararepMoMeTp.

32. Unm 3aKiHIY€ETHCS €Tar Po3poOKU ToBapy?
1) mepeaayero KOHCTPYKTOPCHKOT JOKYMEHTAIlil Y BAPOOHUIITBO, BUTOTOBJICHHS MaKeTy TOBapy;

2) BUMPOOYBaHHSM JOCIIITHOT TApTii TOBApYy.

33. I'eHepaTOpHi JaTYMKU XapPAKTEPUIYIOTHCS THM, 10!

1) mepeTBOPIOIOTH KOHTPOJIBOBAHY BEJIMYMHY B BUXIJHUI CHUTHAJI 32 paXyHOK €HEprii 30BHIIIHHOTO
JpKEepeIta )KUBJICHHS;

2) mepeTBOPIOIOTh KOHTPOJIHOBAHY BEIMYMHY B BHXIAHUN CHUTHAJ 3a paxXyHOK €HEprii BXiJHOTO
CHUTHAILY;

3) mepeTBOPIOIOTH KOHTPOJILOBAHY BETMUMHY B BUXIJIHUN CHUTHANI 32 paXyHOK €HEpTii 10HI3yl04oro
BUITPOMIHIOBAHHS.

34. Jlns yoro y I1JIK BukopucroByerbcst O3I1?

1) nnst 306epiranHs onepaTuBHOI iH(poOpMarii;

2) nyst 30epiraHHs Kepyrdoi mporpamMu;

3) mst 30epiraHHs Kepyro4oi MporpamMu Ta ONepaTUBHUX JTAHHX.

35. SIkuif aBTOMaTUYHUI BUMUKAY PU3HAUCHUH JUIs 3aXHUCTY €IEKTPOIBUTYHIB?
1) BA51-25;

2) BASIT-25;

3) BA51-31.

36. 3a axor0 (HOpMYJIOI0 PO3PaXOBYIOTHCS BTPATH HAIMIOPY B JOBIOMY TPYOOTIPOBO/Ii?

[ V? 2
A H=02
1) d2g . 2) K* 3) H=H.+ hy+ h,.

37. Skwmii cmoci®d peryirOBaHHS JBUTYHA MOCTIMHOTO CTPyMy J[O3BOJISIE TUTBKM 3MEHIIYBaTH
HIBUJIKICTh Y TIOPIBHSHHI 3 HOMIHAJIBHOIO 0€3 JI0aTKOBHX BTPAT y KOJIi IKOPS?

1) BBeZIeHHS OTIOPY B KOJIO SIKOPS;

2) 301IBIICHHS OTIOPY B KOJII 0OOMOTKH 30y JDKEHHS;

3) 3MEHIIIeHHsI HAlPYTU CUCTEMHU T'eHepaTOp-/IBUTYH;

4) cuctemMu reHepaTop-ABUTYH.

38. Ilyck AJl Oyxae cTiikuM TOJi, KOJIH:

D) My Moy t” > Mgy + Myao;
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Mcep +MHa()
2
)P, > M,u,

b

My Mayu' < Meey + Myao

39. CepenHili pe3yabTar yaapiB MOJIEKYJ 00 MMOBEPXHIO, iIka 00MEKye 00’ €M ra3y, HA3UBAETHCS
1) KIHETUYHOIO CHEPTIELO;

2) aOCOTIOTHUM THCKOM;

3) poGoToro.

40. OCHOBHOIO OJTMHUIICIO BUMIPIOBAHHS THUCKY €:
1) [Mackans;

2) HproToH;

3) Barr;

4) ®dizuyna atmMocdepa.

Po3po6uB ronosa (axoBoi aTecraniiHoi Komicii A.T.H, mpodecop 3aBigyBay kadeapu
€JIEKTPOIOCTAaYaHHsI Ta €HEPreTUYHOro MeHexMeHTy Mipomnuk O.0.
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