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TeopeTuuHi OCHOBHU €IEKTPOTEXHIKH

KoHTponsHO-BUMIpIOBAJIbHI MPUJIAAN 3 OCHOBAMH METPOJIOT1
Enextponika Ta MikpocxeMOTEXHIKa

EnexTpuuHi MaluuHu

OCHOBH €JIEKTPONPUBOY

OCHOBH €IIEKTPOIIOCTaYaHHS

TeopeTnyHi OCHOBU aBTOMAaTHKHU

ABTOMAaTH3aIlisl CUCTEM YIPABIIHHA TEXHOJOTTYHUMH niporiecamu B ATTK
. EnexktpoocBiTieHHs Ta OMpOMIHEHHS

10 EnexrporexHomorii

CoNOGORODE

1 Temu 3 pucuumiainu «TeopeTH4Hi 0CHOBH €JIEKTPOTEXHIKM

1.1 JliniiiHi Hepo3raJy KeHi eJIeKTPUYHI K0JIa MOCTIAHOT0 CTPYyMY
ABuie enexkTpu3aii T SBuUIE B3aeMoAil 3apsypkeHUX TUT 1 3aKoH Kyrona.
SIBuIlE €ENEKTPUYHOTO CTPYMY MPOBIAHOCTI 1 3aK0H OMma. SBulle TemioBoi Ail cTpymMy
i 3akon Jlxoyms-Jlennma. Enexktpuune koio 1 Horo enemeHtH. [IpuHiumoBa
EIIEKTpUYHA CXeMa Koja. Po3paxyHKoOBa eNeKTpuU4Ha cxema Koina. Po3paxyHOk
HEPO3TAYKEHOI'0 €JIEKTPUYHOro Kojia. 3akoH Oma Ji1sl 3aMKHEHOI'0 €J1EKTPUYHOIO
KOJa 3 JIEKUIbKOMA eJIEKTPOPYIIiHHUMU cuilamMu. Y3araibHeHuid 3akoH Oma. bamanc
MOTYy>KHOCTEH. JIiHis enexkTponepeaayi.
1.2 Jliniiini po3rajy:keHi eJJeKTPUYHI K0J1a MOCTIHHOT0 CTPYyMY
3akonn Kipxroda. 3actocyBanHs 3akoHiB Kipxroda mis po3paxyHKy
po3rally’)keHUX Kijl. MeTol KOHTYpHUX CTpyMiB. MeToJ BY3JIOBHUX IMOTEHIIATIB.
ExBiBaneHTHI nepeTBOpeHHs cxeM 3’€IHaHHs omopiB. MeTon ABox By3iiB. Meron
aKTUBHOI'O JIBOMOJIIOCHUKA. [IpuHIMI cyneprno3uiii Ta HOoro BUKOPUCTAHHS IS
PO3paxyHKYy €ICKTPUIHUX KiJI.
1.3JliniiiHi Hepo3rajy:KeHi eJIeKTPUYHI K0OJIa CHHYCOIZHOT0 CTPYMY
OcHoBHi (¢iznuni moHatTs. Kono curycoigHoro ctpymy 3 pesuctopom. Koo
CHUHYCOIIHOTO CTPyMYy 3 1JleaJIbHOIO KOTymKow. Kona cuHycoigHOoro crpymy 3
17IeaJIbHUM KOHJIEHCAaTOpoM. PeanbHa KOTyIlKa B KOJIi CHHYCcOigHOro crpymy. Koo
CUHYCOIJTHOTO CprMy 3 pe3ucTopoM 1 koHaeHcatopoM. Koo cunycoigHoro ctpymy
3 MOCHIZIOBHO 3’€JHAHUMHU KOTYIIKOI 1 KOHJEHCAaTOpoM. Pe3oHaHC Harpyr.
3arajgpbHUM BUNAJ0K KOJa 3MIHHOTO CHHYCOIIHOTO cTpyMy. JIiHIs enekTponepenayi.
1.4 JliniiiHi po3rajyskeHi eJIeKTPHUYHI K0J1a CHHYCOITHOI0 CTPyMY
EnekTpuuHe KOJO CHHYCOIZHOIO CTPYyMYy 3 THapajieJbHO 3’ €IHAHUMHU
PE3UCTOPOM Ta 17I€alIbHOK0 KOTYILIKO. EeKTpruHe KO0 CHHYCOIAHOIO CTPyMY 3
napajgeiabHO 3’€JHAHUMHU PE3UCTOPOM Ta 17ealiIbHUM KOHJeHcaTopoM. Enextpuune



KOJIO CHHYCOiTHOTO CTPyMYy 3 TapajelbHO 3’ €JHAHUMH PE3UCTOPOM, 1JeabHOIO
KOTYIIIKOIO Ta 1J€aIbHUM KOHJEHcAaTopoM. EKBIBaleHTHI PO3PaxXyHKOBI CXEMHU.
Po3paxyHOK po3rainykeHUX KT METOJOM MPOBITHOCTEH.

1.5 CumBoJIiYHIIT MeTOA PO3PAXYHKY KiJl CHHYCOITHOTO CTPyMY

CumMBoiyHe 300paxeHHs1 CuHycoinanbHux GyHKIii. JlonaBanHs i BiqHIMaHHS
KOMIUICKCHUX BEMYUH. MHOKEHHSI ¥ JIIJICHHS KOMIUICKCHUX BEMYUH. MHOKECHHS
BEKTOpa Ha | 1 HAa —|. 300pa)KeHHS MOXITHUX 1 THTErpalliB CHHYCOITHUX CTPYMIB.
3akon Oma B komiuiekcHi ¢dopmi. KommiekcHa mposigHicTh. KomriekcHa
Hanpyra. KommiekcHi ctpymu. KommiekcHa moryxHicTh. 3akoHu Kipxroda B
KOMIUIEKCHINH (popMmi. MeToau po3paxyHKy Kil 3MIHHOTO CHUHYCOITHOTO CTPyMY B
KOMIUIEKCHIN hopmi.

1.6 AHAJII3 eJIeKTPUYHUX KT CHHYCOITHOTO CTPYMY

[Tepenaua enexktpuuHoi eHeprii mo JdiHIi enekTponepenadi. Kpyropa miarpama
CTPYMY HEPO3TATYKEHOI'0 Kojla. AHaJII3 KOJIA 3 TTOCJI1I0BHO 3’ €JHAHUMH KOTYIIKOIO
1 KOHJEHCATOPOM 3MIHHOI €MHOCTI. AHaji3 Koja 3 mapaliebHO 3’ €THAaHHUMHU
KOTYIIKOIO 1 KOHJEHCAaTOpOM 3MIHHOI €MHOCTI. KoMIeHcallss peakTUBHOT
notyxHocTi. Tonorpadiuni giarpamu.

1.7 KoJ1a cMHYCOITHOT'0 CTPYMY 3 B3A€MHOIO iHAYKTHBHICTIO

[HaykTuBHO 3B’si3aH1  eneMeHTH Koja. llocnmiioBHe 3rigHe 3'eHAHHS
IHIYKTUBHO 3B'si3aHUX eneMeHTiB. IlociigoBHe 3ycTpiuHe 3'€IHaHHS 1HIYKTHBHO
3B'I3aHMX eJjeMeHTiB. EkBiBaJeHTHa cxema IHIYKTHBHO 3B'A3aHUX EJIEMEHTIB 3
3aranbHOI0 TouKOot0. [loBiTpsiHnii Tpanchopmarop. Cxema 3aMilieHHs TOBITPSHOTO
TpaHchopmMaropa.

1.8 CumerpnuHi Tpu(a3Hi KOJIa CHHYCOITHOTO CTPYMY

Tpudasznuii renepatop. Tpudasni cucremu. 3’ eaHanHs pa3 renepaTopa 31pKoro.
3’ennanHsa (a3 HaBaHTAXEHHS TPUKYTHUKOM. Po3paxyHOK Hepo3ramyKeHHX
Tpuda3zHUX KT CHHYCOITHOTO cTpyMy. [lepeMukanHs HaBaHTa)KEHHS 31 CXEeMH 31pKa
Ha CXEMY TPHUKYTHUK. PO3paxyHOK pO3ralyXE€HUX CHUMETPHUYHUX TpH(Pa3ZHUX
CUHYCOITHUX K1JI.

1.9 HecumeTpu4Hi TpH(A3HI K02 CHHYCOITHOTO0 CTPYMY

YorupunpoBinHa TpudazHa CUCTEMa MPU HECUMETPUUYHOMY  PEKHUMI.
TpunpoBigna TpudaszHa cucrema npu 3'€THAHHI «3IPKOI0» Y HECUMETPUIHOMY
pexuMi. 3aMUKaHHS Ha 3€MJIF0  OJHOTO 3 TMPOBOAIB TpudazHoi iHIi
enekTporepenayi.  JlyroracHa = KOTYIIKa. Po3paxyHok  po3ramy:keHux
HECUMETPUYHUX Tpu(a3zHuX Kul. Bumanku HecumeTpii npu 3’ €JHaHHI TeHepaTopa 1
HaBaHTAXEHHS TPUKYTHUKOM. [TOTYX)HICTh TpU(a3zHUX CUCTEM Ta Il BUMIPIOBAHHS.

1.10 MeToa cMMeTPUYHMX CKJIAJ0BHX

Oneparop a tpudaznoi cucremu. CUMETpUYHI CKJIaJI0BI TpUda3HOI CUCTEMHU.
BnactuBocTi Tpr(azHUX KUT BIIHOCHO CHMETPUYHUX CKJIAIOBUX CTPYMIB 1 HAIIPYT.
Onopy CUMETPUYHMX CKJIAJOBUX CTPyMaM PI3HUX MOCIITOBHOCTEH. Po3paxyHok
CTaTUYHOI'0 KOJIa TPU CUMETPUYHOMY HABAHTAKEHHI 1 HECUMETPUYHINA CHCTEMI
Hanpyr. OUTbTPU CUMETPUYHUX CKIIAJOBUX CTPYMIB 1 HATIPYT .



1.11 Tpuda3ni ejeKTpUYHi KoJa 3 00epTAYUMHU €JCKTPUYHUMHU
MalIMHAMU
[lynbcyroue MarHiTHe Kosno. OOepraroue MarHiTHe Kojo. [lpuHnun il
ACUHXPOHHUX 1 CHHXPOHHHX €IEeKTpUYHUX MamuH. OTOpH eIeKTPUIHUX MAaIiH
CTpyMaM PI3HUX TOCIITOBHOCTEH.
1.12 Hecunycoigui ctpymn
Hecunycoinni  mepioguuHi CcTpyMH Ta iX TOJAHHS Yy  BUIJIAIL
TpuroHoMmerpuuHoro psiay. Koedimientn ¢opmu, aMIuiTyad W CKPUBJICHHS.
Po3paxyHOK K11 3 HECHHYCOIAHUMH €.p.C. 1 cTpyMaMu. [1oTyXHICTh 1 Koe(iieHT
MOTYKHOCTI TPU HECUHYCOITHUX CTpymax. Bumii rapmoHiku B TpudazHux
CHUCTEeMax.
1.13 HeJtiHiiiHi eJIeKTPUYHI K0J1a OCTIHHOI0 CTPYMY
Heniniitai enemenTu. Po3paxyHoK KiT 3 TOCHIIOBHUM 3’ €HAHHAM HEJIHIMHUX
eJieMeHTIB. Po3paxyHOK KiJl 3 mapajiebHUM 3’ €JHAHHAM HEIIHIMHUX €JIEMEHTIB.
1.14 MaruitHi KoJ1a IpU MOCTIHHUX MarHITHUX MOTOKAX
SBuie i 3aK0oH €JIeKTPOMArHETH3MY . MarsitHe Koo 1 11 KOHCTPYKTHBHA CXEMa.
KpuBa wnamarniuyBanus. [lerns rictepesucy. AHamoriss MiK €IEKTpUIHUMHU 1
MarHiTHUMU Kojamu. Po3paxyHkoBa cxemMa MarHiTHOro Kojia. 3aKOHM MarHiTHUX Ki.
Po3paxyHOK Hepo3ralyK€HUX MarHiTHUX Kil. PO3paxyHOK po3rainy>KeHHUX MarHiTHUX
Ku1. EnekTpomMartiTu 1 ixHiil po3paxyHoK.
1.15 HeJiniliHi K012 3MiHHOT0 CTPyMY
3aranpHi TIONOKEHHS. HemiHiliHA 1HAYKTUBHICTH. [neanpbHa KOTymIKa 3
(dhepoMarHiTHUM Ocepe M y KOJIi 3MIHHOT'O CTpyMy. BTpaTu akKTUBHOI MOTY>KHOCTI
Ha ricrepesnc. BrpaTtu akTUBHOI OTYKHOCT1 HA BUXPOBI CTpyMU. PeanbHa KOoTymIKa 3
dbepoMarHiTHUM oOcepe/AsiM Yy KOJl 3MIHHOTO CcTpymy. Tpancdopmarop 3
(bepomarniTHUM ocepensiam. [IpuBenenuii TpaHchopmartop.
1.16 IlepexiaHi npouecu B JiHIiHHUX eJJeKTPHYHHX KOJIaX
[TpyurHM BUHUKHCHHS TEPEXiJHUX MpolieciB. 3aKoHM KomyTamii. Kiacuuamii
MeTon po3paxyHky. IligkmtoueHHs KoTymwku 10 jxepena noctidHoi EPC. Kopotke
3aMUKaHHS KOTYHIKH. 3apsii KOHJeHcaTopa uepe3 pesuctop. Po3psa konaeHcaropa
yepe3 pesuctop. [lepexiauuii mpoiec y Ko 3 MOCTIJOBHO 3'€ JHAHUMH KOTYIIKOI i
KOH7IeHCaTOpoM. Po3psn koHIeHcaTopa Ha KOTYIIKY. BKIIOYEHHS KOTYIIKUA TpU
CUHYyCOIaNbHIN Hanpy3i. BkiItoueHHs peaibHOTO KOHIEHCATOpa MPU CUHYCOIAaIbHIN
Hanpy3i. Po3paxyHOK mepexigHuX MpoIEciB y po3rainykeHux konax. IleperBopenus
Jlanmaca. 3akonu Owma 1 B omepaTtopHiii ¢opmi. Teopema poskinamans. Popmyia
BKIItoueHHs. OnepaTOpHUI METO/I PO3paxyHKY MEPEXiTHUX MPOIIECiB.
1.17 Koaa 3 po3nogijieHUMH napamMmeTpaMu
CtpymMu 1 Hampyru B JIOBTHX JIHISX. 3arajbHi BIJIOMOCTI MpO KoJa 3
po3nojuieHuMU mnapamerpamu. JudepeHuianbHi pIBHAHHS OJHOPIIHUX JIIHIM.
VY cranenuil pesxxuM oJTHOPITHOI JTiH1T. XBUJI1 B JIIHIT IPH ycTalleHOMY pexkumi. JIiHiT 6e3
CTIOTBOPEHb.
1.18 EnekTpoMarHiTHe 1moJjie Ta METOAU HOro aHATI3y



Omnuc OCHOBHUX MapaMeTpiB EJIEKTPOCTATUYHOrO ToJis. EjekTpuyHe Tmosie
MOCTIHOTO CTPYMY B €JIEKTPOIPOBITHOMY CEPEIOBHII Ta HOTO OCHOBHI MapaMeTpH.
MarniTHe 1ON€ TOCTIMHOrO  CTpyMy. 3B’SI30K OCHOBHUX  BEJIMYMH, IO
XapakTepU3ylTh MarHiTHe mnoJjie. OCHOBHI PIBHSIHHSI 3MIHHOTO €JIE€KTPOMAarHiTHOTO
TOJIA.

2 Temu 3 qucumainu «KoHTPoJIbLHO-BUMiPIOBAJIbHI NpHJIaaH
3 OCHOBAMM METPOJI0Ti»

2.1 Knacudikanis MeTo1iB BUMipIOBaHb

OCHOBHI TEpMIHHU B rajy3i METPOJIOTIYHOI 1IsIIbHOCTI. BUMIiproBaHHS SK Mpo1iec
OTPUMaHHS KIUTBKICHOI 1H(pOpMAIIil TPO BUMIPIOBAIbHY BeIWYUHY. Buau ta Meronu
BUMIpIOBaHb. MeToau Oe3mocepeHbOro OIliHIOBaHHI. Metoau mopiBHsAHHA. Buoip
METO/1y BUMIPIOBAHb.

2.2 Budip npuiajaiB 3a MeTpPOJIOTiYHMMHU Ta AKICHUMHU XapaKTepPUCTHKAMU

3acobu BUMIpIOBaHb, iX BUAM Ta KiacudikaiiiHi o3Haku. CTPYKTYpHI CXeMHU
BHUMIPIOBAJIbHUX MPHJIAAIB Ta CUCTeM. MeTpooriyHi BIaCTUBOCTI Ta eKCIUTyaTalliiHa
XapaKTEepUCTHUKA BUMIPIOBAIbHUX MTPUIIAIIB.

2.3 TIloBipka, kajiOpyBaHHs 1 MeTpoJioriuHa aTecTalliss 3aco0iB
BHMIPIOBAJIbHOI TEXHIKH

[ToBipka 3aco0iB BuMIproBaHHS. Buau moBipok mpuiagiB Ta ix opraHizaiis.
Bubip Ta moBipka eIeKTpOBUMIPIOBAILHUX MPWIIAJIIB Ta 3aC00IB O0MIKY €IEeKTPUIHOT
eneprii. Jlep>kaBHa aTecTallisi IpUIaIiB.

2.4 XapakTepucTHKHU NOXUOOK NMPAMHUX TAa HeNPAMHUX BUMipIOBaHb

IToxuOku BuUMipoBaHb. CHCTEMATHYHA Ta BHIIAJKOBA MOXMOKa. MIMOBipHI
METOIM OILIHIOBaHHS MOXHOOK. Iloka3HuMKM TOYHOCTI Ta (OpMH BiIOOPAKEHHS
pe3ynbTaTiB BUMipioBaHb. HeBU3HAYEHICTH BUMIPIOBAHb.

2.5 AHasI0roBi BUMIPIOBAJIbHI NPUJIaIH

OcHoBU Teopii NpWIAIIB EJIEKTPOMEXaHIYHOI Tpynu. Mar”iToenekTpuyHi
npwiagu. Enexkrtpomarnithi npuianud. Enexktpo- Ta depoauHaMiuHI TpUaIu.
[anykuiiiai npunaau. CxeMu NiAKIOYeHHs. BuMiproBaibHI mepeTBOpIoBayi: IIyHTH,
JI0JTATKOB1 PE3UCTOPHU, BUMIPIOBAJIbHI TPAaHCPOPMATOPH, BUMIPIOBAIIbHI MiICHITIOBaY1
Ta resepaTopu. BumiproBanbHi npuiiay 3piBHOBaXEHOT'0 IEPETBOPEHHS: OJIUHAPHI Ta
MOJBIMHI MOCTH TOCTIHHOTO CTPyMy, KOMIIEHCATOpPH, aBTOMAaTU4YHI MOCTH Ta
KOMIIEHCATOPH.

2.6 Llndposi BumiproBaabHi npuiaaamu

OcHoBH1 o3Haku 1MpoBux BumiproBanbHUX mpwianis (L[BII). I[Mpuamunu
MEPETBOPEHHS HEMEPEepBHUX BENMYMH Yy Koia. Y3arainpHeHa cxema L[BII. OcHoBHi
By31u Ta eneMmenTta 6a3a [[BII. Knacudikaniitai o3naku ta kinacudikarmis [[BII.

2./ BumiproBaHHsI eJIEKTPUYHUX BeJIHYMH

3aranbHi TPUHIWIKA BUMIPIOBAHHSA EJNEKTPUYHUX BEIHYWH. BuMipioBaHHs
CTpyMy 1 Hampyrd B KOJaX TOCTIMHOTO Ta 3MIHHOTO CTPYMYy IPOMHCIIOBOI Ta
migBuIeHoi yacToTu. CxemMu BUMIpIOBaHHS. BuMiproBaHHS MOTYXHOCTI Ta 0OJIIK



eJIeKTpUYHOI eHeprii. CxeMu BUMIprOBaHHs. BUMiproBaHHS OITOPIB MPHUIIaIaMH TPSIMOT
nii. Cxemu BHUMIpIOBaHHSA. BUMIpIOBaHHS €MHOCTI, 1HAYKTUBHOCTI Ta B3a€MHOI
1HAYKTUBHOCTI. CxemMu BuMIpioBaHHS. BumiproBanHs KoedillieHTa MOTY>KHOCTI
npwiagamMu npsamoi Aii. Cxemu BHUMIprOBaHHA. BuMiproBaHHS YacTOTH 3MIHHOIO
ctpymy. Cxemu BUMIpIOBaHHS. BUMIpIOBaHHS TOKa3HHUKIB SKOCTI E€IEKTPUYHOI
€Heprii.

2.8 BumipioBaHHs MATHITHUX BeJIMYHH

BumiproBaHHS MarHiTHOrO TIOTOKY, MATHITHOI 1HAYKIli, HaMpyXeHOCTI
Mar”iTHoro nojsi. CrnocoOu BHU3HAYEHHS MArHITHUX XapaKTepUCTUK MaTepialiB.
BumiproBaHHS po3moaUTy BTpAT MOTY>KHOCTI B (DepOMarHiTHUX MaTepianax.

2.9 BumiproBaHHs1 MeXaHIYHUX BeJTUYNH, TEMIIEPATyPH, BOJIOTOCTi, TUCKY,
PiBHSI, BUTPATH PEYOBUHHU, CKJIALY PiAuH i rasis

3aranpHl NMHUTAHHS BHUMIPIOBAHHS HEEJIIEKTPUYHUX BEIUYUH EIEKTPUYHUMHU
3acobamu. BumiproBaiibHI TMEpETBOPIOBAaYl HEETICKTPUYHUX BEIWYUH: Oy0Ba,
OPUHIIMN A1, METPOJOriYyHlI Ta eKCIUTyaTallliHi O3HAaKW TMapaMEeTPUYHUX Ta
Tr€HEpaTOPHUX IepeTBOpIoBayiB. Meroau Ta 3aco0U BUMIPIOBAHHS MEXaHIYHUX
BenuunH. Mertonmu Ta 3aco0W BUMIpIOBaHHS Temmeparypu. Meroau Ta 3acobu
BUMIPIOBAHHS BOJIOrocTi. MeTou Ta 3aco0u BUMIPIOBAHHS CKJIaAy PIJWH 1 rasis.

3 Temu 3 nucuuniainu «EJekTpoHika Ta MikpocxeMoOTexXHiKka»

3.1 ®i3uyHi 0CHOBH HANIBNPOBITHUKOBUX NMPHJIAIIB

Beryn. HaniBnpoBigHUKOBI Matepiain. EleKTpoHHO-IIPKOBUIA MTEpeXi.

3. 2 HaniBnpoBiaHuKoBi gioan

3aranbHi nojoxeHHs. Bunpsimui gioau. CraGumitponu. Bapukanu. Jliogu 3
0ap’epom IlloTki. Po3paxyHOK €1EKTpUYHMX KU1 3 HANIBIPOBIJHUKOBUMH 10/IaMH.
[TepeBipka cripaBHOCT1 HaMiBIPOBITHUKOBHX J101B.

3.3 [lepemukaroui npujaau

JIBOXENneKTpoHI TUPUCTOpU (AUHICTOpU). TPHOXENEKTPOIHI TUPUCTOPHU
(TpunicTopu). CumerpudHi TUpUCTOPH (cumicTopu). OCHOBHI TapaMeTpy TUPUCTOPIB.
OO6mnacTh 3aCTOCYBaHHS NIEPEMUKAIOYUX IPUCTPOIB.

3.4 BinoJsipHi TPAH3UCTOPH

Koncrpykuis 1 npuHiun aii. CxemMu yBIMKHEHHSI OIMOJSPHUX TPAH3HCTOPIB.
CratuuyHi XapakTEePUCTUKU OIMONApHUX TpaH3ucTopiB. (OCHOBHI mapameTpu
OINONSpHUX TpaH3UCTOpIB. Pexxumu podoTu OimoisipHUX TpaH3ucTopiB. OOnactb
3acTocyBaHHsA. HalmpocTimmid  OiACWIIOBaJIbHUM — KacKajg Ha  OIIOJSIPHOMY
TpaH3UCTOpi. PO3paxyHOK eJeKTpUYHOro Koyia 3 OIMOJSIPHUM TPAH3UCTOPOM 3a
nocTiitHuM cTpyMoM. IlepeBipka cripaBHOCTI OIMOJISIPHUX TPAH3UCTOPIB.

3.5 [loa1boBi TpaH3ucTOPH

[TonboB1 TpaH3UCTOPU 3 KepyroyuM p-n mnepexonoM. [loaboBi TpaH3ucTOpuU 3
130;1hOBaHUM 3aTBOpOM. CXeMHU yBIMKHEHHS TIOJLOBUX TpaH3UCTOPiB. HalmpocTtimmuii
MIJCUIIOBAJILHUN KacKaj Ha IMOJIbOBOMY TPaH3UCTOpl. PO3paxyHOK eNeKTpHUYHOro
KOJIa 3 TMOJIbOBUM TPAH3UCTOPOM 32 TIOCTIHHUM CTPYMOM.



3.6 IlixcuiroBayi eJIeKTPUYHUX CUTHAJIB

3aranpHi BIIOMOCTI Mpo mifcuioBadi. [IpuHimm noOynoBy MiACHITIOBATEHAX
kackaniB. IlimcumtoBaui Ha OlmosIpHUX TpaH3ucTopax. [licuiaroBadi Ha TOJIBOBHUX
TpaH3ucTOpax. baraTokackaaHi mijcuitoBadi. 3BOPOTHI 3B’SI3KM B IIJCUIIIOBAYaX.
Omneparniifai miacuIoBayi.

3.7 'eHepaTopu CHHYCOIIAJIbHUX KOJUBAHb

3aranpHi BigoMmocTi Tpo TeHepatopu. CTpykTypHa cXemMa TeHepaTopa
cuHycoiganbHuX KoiauBanb. LC-reneparopu. RC-reneparopu. KBapioBuii reHepartop.

3.8 ImnyJibCHi mpucTpoi

Bunmu 1 mapamerpu iMmmynabcHUX curHamiB. KirodoBwit pexum  poOOTH
Tpanzuctopa. @opmyBanHsi immynbciB RC-komamu. Jloriuni enementu. Tpurepwu.
KommapaTopu. ABTOKONIHBaIBHI MyJIBTUBIOPATOPH.

4 Temu 3 qucumMIUIiHA «EJJeKTPUYHI MAIIMHID)

4.1 OcHOBHI TeopeTHYHi BiIOMOCTI i 3arajibHi NUTaHHA OyI0OBH i YCTPOIO
MAIIMH MOCTIAHOTO CTPYMY

3anaui 1 3MicT Kypey «Enexktpuuni mamuHuy. [Ipu3HaueHHsa Ta BUAM MalIvH
MOCTIMHOrO cTpyMy. byioBa 1 mpyHLIMI Ali MAalIMHUA NOCTIMHOrO cTpyMmy. IlpuHumn
00EpHEHOCT1 EIEKTPUYHUX MAIIIWH.

4.2 T'eHepaTopu NOCTIHHOT0 CTPyMY

[Tpuznauenns ta Bunu reaepatopis noctiHoro crpymy (I'TIC). Ilpunnumn aii ta
ocHoBHi piBHgHHSA [TIC. Pexum xomocroro xoay Ta HaBaHTtaxkenHs [TIC.
Eneprernuna piarpama neperBopeHHs noryxHocti B I'TIC. EHepreTuuHi nMokasHUKH
ITIC. Peakmis sxopsa. [TIC He3anexHOro 30y/DKEHHS: €IEKTpPHUYHA CXeMa,
xapakTepuctuku Ta BiaactuBocTi. ['TIC mapanenbHOro i 3MIimAHOTO 30YIKEHHS:
SJIEKTPUYHA CXEMa, XapaKTePUCTUKHU Ta BIacTUBOCTI. [IpunImm camo30ymxenns ['TIC.

4.3 JIBUTYHU NOCTIHHHOTO CTPYMY

[Tpu3HauenHs Ta BUaM ABUTYHIB nocTiiHoro crpymy (HAIIC). [lpunuun aii ta
ocnoBHi piBHaHHs [I1C. Enepreruuna miarpama neperBopeHHst noryxHocti B JAI1C.
HominanbHi JaHi Ta METOJIMKA PO3PAXYHKOBOTO BHU3HAYEHHS EHEPreTUYHHUX
noka3HukiB JI1C 3a macnmoptauMu nanumu. CriocoOu MmMycKy 1 peryatoBaHHS YaCTOTH
ooepranns JIIC. Cratuuni xapaktepuctuku JIIC He3zanexxHOro 30yIKEHHS.
PerymoBanust dacrtotu o6epranns JIIIC we3anmexHoro 30ymkenas. CraTudHi
xapaktepuctuk 1 BiaactuBocti JIIC mocnmimoBHOoro 30ymkeHHs. CraTu4Hi
xapakTtepuctuk 1 BiaactuBocTi [AIIC 3mimanoro 30ymxeHHs. PerymoBaHHS 4acTOTH
ooepranns J[I1C mocnimoBHOro 30ymkenns. PerymoBanus gactotu obepranns JI1C
3MIIIaHOTO 30y KEHHS.

4.4 KomyTauiss MallluH MOCTII{HOTO CTPyMY.
[ToHsATTS 1 omiHka KomyTamii MamwuH mocTiiiHoro crpymy (MIIC). Ilpunnunu ta
npuuuHu ickpidHs mitTok MIIC. Tlponec 1 Bugu komyTaiii MIIC. Cniocobu 1 nuisixu
noJIeTmieHHs: KomyTaiii B mporeci podotu MIIC. Meronuka excriepuMeHTaIbHOI
nepeBipku 1 HanarokeHHs komytaiili. Komyraritina EPC sxops.



4.5 OCcHOBHI TeopeTH4Hi BiIOMOCTI i 3arajibHi NMTaHHA OyJI0BM i YCTPOIO
CHJIOBHMX TpaHcdopMaTopiB

[Ipuznauenns 1 Bugu TpaHcpopmaropiB. bymoBa 1 npunHmunm il
Tpancpopmaropa. [lacnopTHi Ta HOMiHaAJIBHI JaHi TpaHcpopmaTopiB. CXeMH Ta rpynu
3’€THAaHHS OOMOTOK CHJIOBUX TpaHc@opmaTopiB. OCHOBHI piBHSHHS TpaHCPoOpMaTopa
y BEKTOpHIH 1 audepenuiiiHii ¢opmi. BekTtopHi miarpamu TpaHchopmaropa.
[IpuBenenuit  cunmoBuit  Tpanchopmatop. CxemMu  3aMilIEHHS  CHJIOBOTO
Tpanchopmaropa Ta iX mnapameTpu. MeToauka BH3HAUYEHHS IapaMETpiB CXeM
3aMIILIEHHS 33 TaCOPTHUMU JaHUMHU.

4.6 EHepreTuxka cuji10BuUX TpancpopmaTopis

Enepretuuni  giarpaMy = TEpPETBOPEHHS  MOTYKHOCTI B CHIIOBOMY
Tpanchopmaropi. Jlociin X0I0CcToro Xoay 1 aHami3 XapaKTepUCTUK XOJIOCTOTO XOY.
Jlocnig KOpOTKOTrO 3aMUKAaHHS 1 aHali3 XapaKTePUCTHUK KOPOTKOrO0 3aMUKaHHS.
Mertoanka BU3HAYEHHS €HEPreTUYHUX IMOKA3HMUKIB CHJIOBOTO TpaHchopMaTopa 3a
nacoptHumu  Janumu. Brtpatu 1 KK]I cunmoBoro Ttpancdopmartopa. Metoauka
po3paxyHky 1 mooynoBu rpadika KK/I cunoBoro Tpanchopmaropa.

4.7 PeskuMu po00oTH CHJI0BUX TpaHchopMmaTopiB

Pexxum xomoctoro xony cuiaoBoro TpaHchopmaropa. PexxuM HaBaHTaxeHHS
CWIIOBOrO TpaHchopmaTtopa. Poboul xXapakTEpUCTHKM CHUIIOBOrO TpaHchopMaropa.
[TapanensHa pobOoTa cHIOBUX TpaHCPOpMaTopiB. 3MIHEHHS BTOPUHHOI HAMPYTH
cuioBOro TpaHcgopmaropa. [IpuHIUNM 1 cocoOM peryaroBaHHS HAIPYTH CUIOBOIO
tpanchopmaropa. [lepexinni mpoiecu B TpaHcGopMaTopi MpU BMUKAHHI JO MEPEXKI.
PantoBe KOpOTKEe 3aMHKaHHA B CWIOBHX TpaHcopmaTopax. YaapHHl CcTpym
KOPOTKOTI'0 3aMUKaHHS.

4.8 CnenianabHi TpancgopmMaTopu

[Tpu3HaueHHs, 0COOIMBOCTI KOHCTPYKIIii 1 BIACTUBOCTI aBTOTPaHCPOPMATOPIB.
[Ipu3znaueHHs, OCOOJMBOCTI KOHCTPYKIi 1 BIIACTUBOCTI aBTOTpaHChOpMaTOpiB
O0aratooomMoTKOBHX TpaHchopMmarTopiB. [lpu3HaueHHs, OCOOIMBOCTI KOHCTPYKINI 1
BJIACTUBOCTI BUMIPIOBAJIbHUX TpaHc(opmaTopiB cTpyMmy 1 Hanpyru. [lpuzHaueHHs
OCOOJIMBOCTI KOHCTPYKIIil, CXE€MU BMHKaHHA 1 NPUHIUN [1i 3BapIOBAIBHHUX
TpaHchopMaTopis.

4.9 MamuHu 3MiHHOTO CTPyMY

[Ipu3HaueHHs 1 BUAM MalIMH 3MIHHOTO CTpyMy. BynoBa MaimivH 3MIHHOTO
cTpyMmy. bynoBa 0OMOTOK 3MIHHOTO CTpyMY, KOHCTPYKIIis TTa30BO1 130151111 0OMOTOK
3MIHHOTO CTpyM. BUKOHAaHHS pO3rOPHYTHX CXeM OOMOTOK 3MIHHOTO CTPyMY.
[IpuHuunu yTBOpeHHsT 00E€PTOBOrO MArHITHOI'O IMOJISI MAalWH 3MIHHOTO CTPyMY.
[TpuHIIMTT 3BOPOTHOCTI MAIITNH 3MIHHOTO CTPYMY.

4.10 3arajbHi NMTAHHSA TA EHEPreTUKA AaCHHXPOHHUX MAIIMH

[Ipu3HayeHHs 1 BUAM aCMHXPOHHUX MAalllMH. bynoBa, mpuHIMNO Aii 1 pexKUMU
poOOTH acUHXpOHHUX MamKuH. CXeMu 3aMillleHHs aCHHXPOHHOI MalluHU Ta iX
napamerpu. OcobiuBoCcTI poOOTHM acUHXpOHHUX JBUryHIB. KpyroBa niarpama
ACMHXpPOHHOI MammHW. EHeprerudHi nmiarpaMu TIEPETBOPEHHS TMOTY>KHOCTI B
ACMHXpPOHHUX MamuHax. Jlocmiau XoJoCcToro Xoay Ta KOPOTKOro 3aMHUKaHHSA



acUHXpOHHUX JBUryHiB. Jlocminne BusHaueHHsi Btpar, KKJ[ 1 koedimienty
MOTYXXHOCTI ACHHXPOHHUX JBUTYHIB. PO3paxyHOK €HEpreTMYHUX TOKa3HUKIB 1
nooynosa rpadika KKJI 3a macmopTHUMU JaHUMH.

4.11 CtaTtu4Hi XapaKTePUCTUKH, CIOCOOU MYCKY i peryJJl0BaHHA 4YaCTOTH
o0epTaHHS ACHHXPOHHUX IBUTYHIB

OO0GepToBUii MOMEHT AaCHMHXPOHHUX JBUTYHIB. CTaTW4yHI XapaKTEPUCTUKHU 1
BEKTOpPHI JllarpaMy aCMHXPOHHUX JABHUTYHIB. Po3paxyHok 1 moOynoBa MOMEHTHHX 1
MEXaHIYHUX XapaKTEPUCTHUK 32 KaTAIO)KHUMHU TaHUMU. CTIOCOOM ITYCKY 1 peryJIIOBaHHS
4acTOTU 00E€pTaHHS ACHHXPOHHHUX JBUTYHIB.

4.12 EJIeKTpU4YHi MalIMHU CNIeNiaJIbHOT0 NPU3HAYeHHS

[MpuHiun nii, pi3HOBUIM 1 MOMEHTHI XapaKTepUCTUKH OAHO(A3HUX Ta
KOHJICHCATOPHUX AaCHMHXPOHHUX JBUTYHIB. bymgoBa 1 mpuHnmm nii omHO(Ma3HUX
KOH/ICHCATOPHUX ACUHXPOHHMX JBUTYHIB Ta aCHHXPOHHUX JIBUT'YHIB 3 €KpaHOBAaHUMU
nontocaMu. PoOota TpudazHux aCHHXpOHHHX JABUTYHIB B aHOPMAIBHHUX PEKUMAX.

4.13 OcHoBHi TeopeTHM4yHi BIiZOMOCTI i 3arajibHIi NUTAaHHA Oy/JA0BH
CHHXPOHHMX MAIIMH

[Ipu3HaueHHs Ta BUAM CUHXPOHHMX MalluH. 3aranbHa OyloBa CHHXPOHHHX
MaiuH. [IpuHiun a1i cMHXpoHHUX MamuH. CxeMu 30yKEHHSI CHHXPOHHUX MAaIlIH.
[ToHATTS KyTa 3aBaHTAXCHHSI CHHXPOHHHUX MAIIIHH.

4.14 CuHXpOHHI reHepaTopu

[Tpu3HayeHHs, BUAM 1 OpUHIMN Jii cuHXpoHHOro reHeparopa (CI'). Pexumu
poboTH, eHeprernyHa miarpama Ta KK]I cuaxpoHHOTO reHeparopa. XapakKTepuCTUKH
1 BJIACTMBOCTI CHUHXPOHHUX TeHepaTtopiB. BekTopHi ngiarpamMu CHHXPOHHHX
rereparopiB. PiBHSHHS akTUBHOT MOTYXKHOCTI Ta KyTOB1 XapaKTEPUCTUKN CUHXPOHHHIX
redHeparopi. [lapanenpbHa poOoTa CHHXpPOHHHMX T€HEpaToOpiB 3 Mepexero. Bubip
npyiIaziB Ta 0OJaHAHHSA [T OTPUMAaHHS OCHOBHHX XapaktepucTuk CI'. PozpaxyHoxk i
noOyaoBa U-moi0HUX XapaKTepUCTUK CHHXPOHHHUX F'€HEPATOPIB 32 MACIOPTHUMH Ta
EKCTIEPUMEHTATbHIUMH JTAHUMHU.

4.15 CMHXpPOHHI IBUTYHU

OcobnuBocTi OyZ0BH Ta MPUHIMI Jii CHHXPOHHHMX NIBUTYHIB. EHeprernuyna
JiarpaMa 1 OCHOBHI PIBHSIHHS CHUHXpPOHHOro nBuryHa. Crocobu mycky. CraTuuHi
XapaKTePUCTUKN CUHXPOHHMX JBUTYHIB. CHHXpOHHMIM pPEaKTHUBHHA JBUTYH.
CHUHXpPOHHI KOMIIEHCATOPH.

4.16 EnexTpu4Hi MAIIMHU CHCTEM aBTOMAaTHKH

Cucremu aBTOMaTHKU. TaxoreHepaTropu MOCTIHHOTO CTPYMy, MOKa3HUKH 1
BJIACTHBOCTI. ACI/IHXpOHHI/II/I TaXxOreHepaTop, MOKa3HUKW 1 BIACTUBOCTI. BukoHaBUi
JABUTYHH MOCTIHHOTO CTpYMY. ACHHXPOHHI BUKOHaBY1 ABUTYHHU. Cenbcunu. O6epToBi
TpaHchopMaTopH.



5 Temu 3 qucuumiaing «OCHOBH eJIEKTPONIPUBOLY»

5.1 MexaHika eJ1eKTPONIPUBOIY

CratvyHi 1 JUHAMIYHI MOMEHTHM Ta CWJIM, IO JIIOTh B EJIEKTPOIPUBOAI,
3BEJIEHHS 1X JI0 Bajia JIBUT'yHA. 3BEJICHHS /0 Bajia JBUT'YHAa MOMEHTY 1Hepuii Ta mac,
IO pYyXalTbCAd TOCTYMalbHO. PIBHAHHA pyXy €IEKTPONPHUBOAY Ta WMOTO aHami3.
MexaHi4HI XapaKTEpPUCTUKU BUKOHABYMX MEXaHI3MIB, iX Kiacudikairis, po3paxyHoOK.
CratuyHa CTIHKICTh CUCTEMH €JIEKTPOJIBUT'YH-POOOUYa MaIIMHA.

5.2 EnekTpoMexaHiuHi Ta MeXaHiYHi XapaKTepPUCTUKHU eJIEKTPOABUTYHIB

Krnacudikaiis MexaHIYHUX XapaKTEPUCTHK EJIEKTPOABUTYHIB 3a CTYIEHEM
#opcTKocTl. [Ipupo/iHi Ta IITYy4YH1 XapaKTEPUCTUKH JBUTYHIB MOCTIHHOTO Ta 3MIHHOTO
CTpYMIB, PIBHSHHSI XapaKTEPUCTHK Ta iX aHali3, PO3PaxyHOK, moOyaoBa. [ anpmiBHI
pexumu. Criocobu mycky, 0OMeXeHHs yCKOBHX CTPyMIB Ta MOMEHTIB. Po3paxyHok
MIyCKOBUX Ta rajJbMIBHUX PE3UCTOPIB JIs1 ABUT'YHIB MOCTIMHOIO Ta 3MIHHOI'O CTPYMIB.

5.3 Ilepexinni npouecu B eJIEKTPONPUBOAAX

Knacudikaris nepemeI/Ix IpoleciB B €JEKTPONPUBOJIAX. dakTopu, 110
BIUTMBAIOTh Ha XapakTep 1 TPUBAIICTh MEPEXiTHUX MpoleciB. MexaHiuHl mepexiaHi
MPOLIECH B €JIEKTPOIPHUBO/L 3 JIHIHHOIO MEXaHIYHOK XapaKTEPUCTHKOIO 3a CTaJIOro
MOMEHTY 1HEpIii 1 MOMEHTY CTaTUYHUX OIOPiB, IO HE 3MIHIOETHCS Ta 3MIHIOETHCA 32
miHIAHUM 3akoHOM. [lepeximHi mpoliecH B €IEKTPONPUBOJAX 3 TpHUPA3ZHUMHU
ACHHXPOHHUMH JBUTYHaMHU. BU3HaueHHs dYacy MeEpexiHOro IMpolecy IyCKy Ta
eJIEKTPUYHOI0 TalbMyBaHHs. JIMHAMIUHI XapaKTePUCTUKH ACUHXPOHHUX JIBUTYHIB.

5.4 Pery/il0BaHHSI KOOPAUHAT €JIeKTPONPUBOAIB

3aranpHl TOJOKEHHS 1 OCHOBHI IOKa3HUKU peryntoBaHHs. [lapamerpuuHi
CIIOCOOM PEryNIOBaHHS IIBUAKOCTI JBUTYHIB TOCTIMHOTO Ta 3MIHHOTO CTPYMIB.
KepoBani meperBoproBadi B CHCTEMax e€IEKTPONPUBOAY. PerymioBaHHS KyTOBOi
mBuakocTi y cucremax -1, TII-/1, TTY-A/l, TPH-AJl. ABTOMaTU4YHEe pEryIIOBaHHS
KOOPJIMHAT €JIEKTPOIPUBO/IIB OCTIHHOTO 1 3MIHHOTO CTPYMY.

5.5 EHepreTuka ejieKTPONpPUBOAY

OCHOBHI eHepreTHyHi MoKa3HUKU podotu enektponpuBoay. KK/ 1 koedimieHt
MOTY)XHOCTI. BTpaTtu eHeprii B Heperyap0BaHOMY EIEKTPONPHUBOII 3a yCTaJICHOTO
pexxuMy. EHepreTndHi NMOKa3HUKU PEryIbOBAHOTO EIEKTPONPUBOAY B YCTAICHOMY
pexuMi. BTpaTu eHeprii B NnepexiHUX peXUMax i crocodu ix 3HwkeHHs. [msaxu
€HEpro30epeKeHH B €JIEKTPONPHUBO/IAX.

5.6 Bu3HaYeHHS NOTYKHOCTI eJIeKTPOJABUTYHIB

HarpiBanHss Ta OXOJO/KEHHS enekTpoaBuryHiB. Kiacudikauis pexumis
poOOTH eneKTPOABUTYHIB. Bu3HaueHHs HEOOX1MIHOI MOTYXHOCTI €IEeKTPOJBUTYHIB,
NPU3HAYEHUX JUISI OCHOBHUX PEXHUMIB poOoTH. JlomycTUME 4YHCIO BMHKaHb
ACHHXPOHHOTO €JEeKTPOJABUTYHA. Bu3HaueHHS TMOTYXXHOCTI ISl PEryiabOBaHOTO
EJIEKTPOIIPUBOLY.

5.7 AmapaTu KepyBaHHSI Ta 3aXHMCTY €JIeKTPONPUBO/IIB

Knacudikaris enexkTpudyHUX —amapariB, 3arajbHi BUMOrH. HopmoBani
napaMeTpy eJNeKTPUYHUX amnapariB. AmapaTd py4YHOTO KEpPYBaHHS: NMPU3HAYCHHS,
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XapaKTepUCTUKH, BHOIp. PeneiiHO-KOHTaKTHI amapaTd aBTOMATUYHOT'O KepyBaHHS.
HamiBnpoBiTHUKOB1 €TEeKTpUYHI anapaTH.

5.8 ABTOMaTH30BaHe KEPYBAHHS €JIeKTPONPUBOAAMH

@OyHKIT cUCTeM aBTOMAaTHUYHOTO KEpyBaHHS €JIEKTPONpUBOAaMHU. THMOBI
BYy3JIM 1 OJIOKyBaHHA Yy CXeMax KEpyBaHHS EJIEKTPOIPUBOJAMHU. THUIOBI CXeMHU
KEpyBaHHs JBUTYHaMHU IOCTIMHOIO Ta 3MIHHOIO CTPyMiB (IyCK, TajibMyBaHHS,
perynioBaHHs MBUAKOCTI). THUIIOBI CTPYKTYpU 3aMKHEHHUX CHCTEM aBTOMATHYHOTO
KEPYBAHHSI €JIEKTPOIIPUBOIAMHU.

6 Temu 3 qucHuIIiHA «OCHOBH €JIEKTPONOCTAYAHHSD)

6.1 3arajabHi BigoMoCTi mMpo BUPOOHMUTBO, Nepeaady, PoO3MOALT Ta
CIIOKMBAHHS €JIEKTPUYHOI eHeprii

OCHOBHI TEpMIHM Ta BHM3HAYEHHs. 3arajibHi B1JIOMOCTI MpPO BUPOOHUUTBO,
nepenavy, pO3MOAUT  Ta  CIOXKHMBAaHHA  €JIEKTPUYHOI  eHeprii.  3aBraHHS
€JIEKTPOIIOCTa4YaHHSI CUTbCHKOI 0 TOCIIOIaPCTRA.

6.2 EJleKTpu4Hi HABAHTA’KeHHS CiJIbChbKOT0CNOAAPCHLKUX CIOKUBAYiB

XapakTepucTUKa CIIOXKUBaY1B eJIeKTpUYHOI eHeprii. HominanpHa, BCTaHOBIEHA
Ta pO3paxyHKOBa MOTY>KHOCTI. ['padiku €NeKTpUYHMX HABAHTAXEHb CIOKHUBAYIB 1
TpaHCHOPMATOPHUX MIJICTAHIIM Ta 11X BHUKOPUCTAHHSI. METOAU PO3PAXYHKY
€JICKTPUYHUX HaBaHTaXeHb. BUBHAUEHHS LICHTPY €JIEKTPUYHUX HABAHTAKEHb.

6.3 By1oBa 30BHILIHIX eJIEKTPUYHUX Mepex

Knacudikarmist enexrtpuunux mepexx Hamnpyrowo 0,38...110 xB. Bumoru no
€JIEKTpUYHUX Mepex. KOHCTpYKIlis MpoBOJIB Ta KaOesiB 30BHINIHIX EIEKTPUYHHX
Mepex. [3omsTopu MOBITpSIHHUX JdiHIN enekTporniepenadi. Omnopu MOBITPSHUX JHIN
eJIeKTporepenayi. AKTUBHUHM Ta IHAYKTUBHUMN OMOPHU HNPOBO/IB.

6.4 Po3paxyHOK eJIeKTPUYHHMX Mepe:K 32 eKOHOMIYHUMH NMOKAZHUKAMM

Brpatu eHeprii B eneMeHTax eJNEeKTPUYHUX Mepexk (B JIHIAX 1 B CHIIOBUX
Tpancopmaropax). [IpuBeneHi BUTpaTy Ha iepeaaydy Ta po3MoiT eIEKTPUIHOI €HEPTIi.
CoOiBapricTh Tiepefayl Ta PO3MOAUTY €NeKTpUdHOi eHeprii. ExoHomMiuHa TycTHHa
CTpyMy Ta €KOHOMIUYHI 1HTEpBaJIX HAaBaHTaKeHb. BHU3HaueHHs mepepi3y MPOBOJIIB B
miHigx 0,38...10 kB ciabchkorocmogapchbKoro Mpu3HAuY€HHS METOJIOM €KOHOMIYHUX
1HTEpBaJIiB.

6.5 Po3paxyHoKk eJIeKTpPMYHHMX Mepe:K 32 JOIyCTUMHUM HAarpiBaHHAM

JlomycTuMi eleKTpUYHI HABAaHTA)KEHHSI Ha MPOBOAM Ta Kadeni. Bubip ruraBkux
3aMo01KHUKIB Ta AaBTOMAaTMYHUX BHUMHKayiB. Bubip mnepepisy  NpoBOIIB 3a
JOMyCTUMUM HarpiBaHHSM.

6.6 Po3paxyHoOK eJleKTPUYHHX MepeK 32 BTPATOI0 HANIPYTH

Po3paxyHok JdiHIM nocTidiHOro ctpyMy. [laniHHg 1 BTpaTa Halpyru B Mepekax
3MIHHOTO CTpyMy. PoO3paxyHOK eNeKTpUYHUX Mepex TpudazHoOro crpymy mpH
CTaJIOMY Iepepi3l NpOBOAIB MaricTpaii. Po3paxyHOK po3ranyX’eHuX eJIeKTPUYHHX
MepeK 3MIHHOIO cTpyMmy. Po3paxyHOK 3aMKHEHHMX EJIEKTPUUHUX MEpPEX 3MIHHOIO

CTpyMy.
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6.7 BusHayeHHs JOMYCTUMOI BTPATH HANIPYTH B €JIEKTPUYHUX MepeKax

BrnuB BigxuiieHb Hampyru Ha poOOTY CHOXHUBAYiB EIEKTPUYHOI EHEprii.
JlorycTuM1 BIOXWIICHHS Hanpyrd. BIIUB eleMEHTIB eNEeKTPUYHOI MEpexi Ha
BIIXWJICHHS Hampyrd. Bu3HaueHHs AOmycTHMOI BTpaTH HAMpYrH 3a TaOIUIEIO
BiIXWiIeHb. [lepeBipka eneKTpuyHOT Mepeki Ha KOJMBAHHS HAIMPYTH MiJ Yac MyCKy
eNIEKTPUYHUX JBUTYHIB. PerymioBaHHs HAMPYTH B CUTBCHKUX €NEKTPUUHUX MEPEKaX.

6.8 CTpyMH KOPOTKOIr0 3aMHUKAHHS Ta 3aMHKAHHSA HA 3eMJII0

3arasibHi BIJOMOCTI TIPO KOPOTKI 3aMHUKaHHS (K.3.) Ta 3aMHKaHHS Ha 3eMJIIO.
CkiiagaHHs po3paxyHKOBHMX Ta €KBIBAJEHTHHUX CXeM Mepexi. BU3HaueHHs CTpyMiB K.3. B
Mepexax Hampyroro Buiie | kB. BusHaueHHs cTpyMiB K.3. B Mepexax HAIpyrow 0
1 kB. BusHaueHHsi cTpyMmiB 3aMHKaHHS Ha 3€MJII0 B Mepexkax 13 He3a3eMJICHOIO
HEUTPAILTIO.

6.9 IlepeHanmpyra B eJeKTPUYHHX YCTAHOBKAX. 3aXHCT eJeKTPHYHHX
YCTAHOBOK BiJl IepeHanpyru

3aranpHl BIJOMOCTI MPO TMEpPEHANpPYTry B €JIEKTPUYHUX YCTAHOBKAX. 3arayibHi
BIJIOMOCTI1 MPO TIpo3y Ta arMochepHy NepeHanpyry. 3axucT eIeKTpPOyCTaHOBOK Bijl
OpsIMUX yJapiB OMMCKaBKU. 3aXUCT €IEKTPOYCTAaHOBOK BiJl 1HAYKOBAHOI (HaBEIEHOT)
nepeHanpyru. 3aXucT CUIbCbKUX eIEKTPUYHUX MEPEXK BiJl TEPEHANPYTH.

6.10 Enexrpuyna amapatypa Ta CTPyMOBedy4i YACTHHH PO3MOTiIBLHUX
NMPUCTPOIB HANIPYT o0 10 Ta moHaja 1000 B

Enextpuuni koHTakTu. [ToHATTA mpo enexTpuyHy ayry. llnan po3nomimpHIX
OpUCTPOiB. [30omsiTOpM I €NEKTPUYHUX YCTAaHOBOK. [lmaBki  3amoO1KHUKH.
ABTOMAaTHYH1 BUMUKAYI.

6.11 Komyrauiiini anapatu Hanpyrow nonaa 1000 B ta npuBoau 10 HUX

Po3’ennyBaui. Bumukaui  HaBaHTaXKEHHS. BHCOKOBOJIBTHI ~ BHMHKAaYi.
Koporko3amukaui ta BigguibHukd. [IpuBonu no komyrauiiiHux amnapatiB. Bubip
CJIICKTPUYHUX anaparis.

6.12 KoHTpOoJIbHO-BUMIPIOBA/IbHI npuIaau i BUMIPIOBAJIbHI
TpaHcopmaTopu

Tpancdopmaropu cTpyMmy 1 CXeMU iX BMUKaHHA. TpaHchopMaTopu HampyrH i
CXEeMHU iX BMHUKaHHs. Bubip BUMiptoBaibHUX TpaHCHOpPMATOPIB.

6.13 PeJteiinmii 3axucT. 3arajibHa XapaKTePUCTUKA PeJIeiiHOT0 3aXHCTY

[Ipu3HaueHHs 1 3arajbHa XapaKTEpUCTUKA pelerHoro 3axucty. Bumoru no
peneiitHoro 3axucty. Kiacudikamis pene. bymoBa Ta mnpuHmun i pere.
Enextpomexaniuni  pene.  HamiBnpoBinmHUKOBI  (MIKpOEIEKTPOHHI  penie).
MikponpolLecopHi pene.

6.14 PesieiiHunii 3aXUCT eJIEMEHTIB eJIEKTPUYHUX Mepex

Jlxepena omepaTUBHOrO CTpyMy. PeneiiHuN 3axUCT MOBITPSHUX  JIHIM
Hanpyroto 6...10 xB. MakcuManbHuil CTPYMOBHUM 3aXHMCT MOBITPSHUX JIIHIM.
CtpymoBa BiJiciyKa TOBITPSIHUX JiHIN. CXeMHU CTPYMOBOTO 3aXHUCTY MOBITPSIHUX JIHIMN.
Peneitnuii  3axuct cuioBux TpaHcopmaTopiB. CTpymoBa BiJICIYKa CHJIOBHX
TpanchopmaropiB. MakcUMalbHUI  CTPYMOBUH  3aXUCT  TpaHCHOPMATOPIB.
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HudepeHiianbHuii  3aXUCT  CUJIOBUX  TpaHcopMmaTopiB.  3axXUCT  CHUJIOBHUX
TpaHchOpMAaTOPIB BiJl TepeBaHTAXEHHS. [ 'a30BUil 3aXUCT CHIIOBUX TPpaHCPOPMATOPIB.

6.15 3acoOu aBTOMaTHM3aUil eJEKTPUYHHMX MepeK

EdexkTuBHICT, aBTOMAaTH3allll €IEKTPUYHUX MEpPEK. ABTOMATHUYHE MOBTOPHE
BMUKAaHHA. ABTOMaTM4YHE BMHUKAaHHA  pe3epBy. ABTOMaTHYHE  YacCTOTHE
po3BaHTaxeHHs Mepexi. Cxema KepyBaHHS BIJAUIBHHUKOM 1 KOPOTKO3aMHKA4eM.
ABTOMAaTHYHE CEKIIIOHYBAHHS 1 BMUKAHHS Pe3ePBY PO3MOAUTLHUX JTiHIN HampyToto 10
kB.

6.16 TpancdopmaTopHi mixcranmii

3aranpHl  BIJOMOCTI  TpO  TpaHCPOPMATOpHI  MiJCTaHIII. Tunm
TpaHcGOpMaTOPHUX MijcTaHid. CXxeMu 3’€JHaHb TPAHCPOPMATOPHUX IMiJICTAHLIIN.

7/ Temu 3 nucuuiuiing «TeopeTnyHi 0CHOBY aBTOMaTHKW»

7.1 3arajibHi BiZoMOCTi PO cUcTeMH ABTOMATHKH

Buan aBromarmzamii. Krnacudikaimiss aBToMatTuuHMX cucTeM. [lpuHuunu
ynpasiiHHsA. Buan 1 Tunu cxem aBromMatuku. OyHKIIOHATBHI CXEMU aBTOMAaTH3aIlll.
3aKOHU PETryJIOBaHHS.

3amayl aBToMaTHU3alli MPOLECIB CUIbCHKOINOCIOJAPCHKOIO0 BHPOOHMIITBA IS
CTaIllOHAPHUX 1 MOOLTFHUX 00’ €KTIB PI3HUX TaTy3ei CUTHCHKOTO TOCIIOIapCTRA.

7.2 3arajibHi XapaKTepUCTUKH €JIeMEHTIiB ABTOMATUYHUX CHCTEM

XapakTepuUCTUKU €IIEMEHTIB aBTOMATHYHUX CUCTeM. CTaTUYHI XapaKTEePUCTHUKH,
BU3HAYEHHS TepeaaBajbHUX KoedilieHTiB. JluHaMIuHI XapaKTEPUCTUKU €JIEMEHTIB
aBTOMATHYHHUX cHCTeM. POpMU TOJaHHA JAWHAMIYHMX XapaKTEPUCTHUK EICMEHTIB
aBTOMATUYHUX cHCTeM (AudepeHiianbHi pPIBHSHHSA, TepeaaBaibHi  (QYHKIIII,
aMILTITYAHO-(pa30-4acTOTHI  XapakTepucTuku (ADPUX), aMIUIITyJHO-4aCTOTHI
xapaktepuctuku (AUX), ¢dazouactorni xapakrepuctuku (DPUX), morapudmiuHi
yacToTHl XapakTtepuctuku (JIYX), mepexigHa Ta IMIyJdbCHa MepexifiHa (DyHKIIis).
EnemeHnTapHi AMHAMIYHI JAHKA CUCTEM aBTOMATHUYHOI'O YIpPaBJIIHHSA Ta iX CTaTUYHI 1
JTUHAMIYH1 XapaKTepUCTUKH.

7.3 JlepxaBHa cuctemMa npujaais i 3aco6iB aBromarusauii (JCII)

OCHOBHI IOHSTTS PO JIEpKaBHY CHCTEMY 3ac00iB aBToMaTu3arlii. ['i1ku 3aco0iB
asromatm3anii JICII. Knacudikamis curnamie JICII. Ilapamerpu anHamoroBux i
JTUCKPETHUX €JIEKTPUUYHUX CUTHAIIIB — HOCIIB 1H(OpMarIii.

7.4 JlaTuynKu aBTOMATHKH

3arajgpHa XapaKTepUCTUKA MEPBUHHUX MEPETBOPIOBAUIB 1 AaT4MKIB. [lepBUHHI
MEePETBOPIOBAYI MEXaHIYHUX, TETNIOCHEPTETHYHNX, (PI3UIHUX, EIISKTPUIHUX BETUIHH.
JlaTuuku TemmepaTrypu, TUCKY, PIBHSA, BUTpAT, JIHIMHUX Ta KYTOBUX MEPEMIIEHb,
IIBUJIKOCTI, 3yCWIb, MOMEHTIB, jAedopmallii, BOJIOTOCTi, T'YCTHMHH, OCBITJICHOCTI,
XIMIYHOT'O CKJIaly PEUYOBHH TOIIIO Ta X XapaKTEPUCTHUKH.
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7.5 Kepyoui ejieMeHTH aBTOMATHKHU

[IpuznauenHns Ta 3arainbHi XapakTepucTuku. [limcuiroBadi: eneKTpUYHI,
CJICKTPOHHI, MAarHiTHI, THEBMaTW4HI Ta rigpaBiiuHi. Pene. Jloriudi enemMeHTH.
Perynsropn.

7.6 BukoHnaBui MmexaHi3Mu

3araibHl XapaKTePUCTUKKM BUKOHABYMX MeEXaHi3MiB. EJeKTpuuHi BHUKOHaBYI
MEXaHI3MH: €JIEKTPOABUTYHHI, COJCHOIAHI, enekTpudyHi Mydtu. [IHeBMaTuuHi Ta
TiApaBIiyHl BUKOHABY1 MEXaHI3MH.

7.7 JlinifiHi aBTOMATH4Hi CHCTEMH

O06’exTH KepyBaHHS Ta iX OCHOBHI BJIACTUBOCTI. 3’€HAHHS JTUHAMIYHUX JIAHOK.
CTpyKTYypHO-JITOPUTMIYHI CXEMH Ta 1X TIEPETBOPEHHSA. 3BOPOTHI 3B S3KH
aBTOMAaTHYHHUX cucTeM. llepenaBanbHi PyHKIIIT aBTOMATHYHUX CUCTEM: PO3IMKHEHOI
CUCTEMHU Ta 3aMKHEHOI 3a 3aBJIaHHsM, 30ypEHHSIM Ta MOXUOKOIO.

3arajibHl yMOBHM CTIAKOCTI cUCTeM aBTomaTuyHoro peryntoBanHus (CAP).
Kpurepii criiikocTi: anreOpaiyHi, 4acTOTHI Ta JiorapudMidyHi YacTOTHI. 3amacu
CTIMKOCTI. AHai3 BIUIMBY MapaMeTpiB CUCTEMH Ha ii CTIHKICTh. D-po30uTTs B 06nacTi
OJTHOTO TapameTpa.

Po3paxyHOKk moka3HHKIB SIKOCTI Mpoliecy peryiatoBanHs. TouHicTs podoTu CAP.
Metonu noOynoBH MepexigHOro mpoiecy. [HTerpagbHi MOKA3HUKH SIKOCTI poOOTH
CAP. Uyrnusicts CAP.

Metoau CcHHTE3y CHCTEM aBTOMAaTUYHOTO PETYTIOBaHHA 13 3aJaHUMH
nokazHukaMu siKocTi. KopekryBanmpHi Ta cTaOLTI3yBasibHI JIAHKM ABTOMATUYHHUX
cucteM. Peamizailii OCHOBHHUX 3aKOHIB YINPAaBIIHHA B JIHIHHUX aBTOMATHYHHUX
CHUCTEMax.

3amaul CTaTUCTUYHOTO aHami3y poOOTH JIHIWHUX aBTOMATUYHUX CHCTEM.
OcCHOBHI MMOBIpHICHI XapaKTEPUCTHUKU BUMAJKOBUX BEIUYMH. 3arajbHl BiAOMOCTI
PO BUMAAKOBI Tiporiecu. Eprogudni cTarfionapHi BUMAaAKOBI IPOIIECH Ta BUZHAYCHHS
ix xapakrtepucTtuk. [Ipukiagum BHUMAJKOBHX MpoOIECiB. XapaKTepUCTUKH "Ou1oro”,
"ciporo” ta "poxkeBoro” mymis. [IpoxoKeHHsI BUAAKOBUX NPOLIECIB Yepe3 JiHINHY
cuctemMy. Metoan BU3HAYEHHS TTOKA3HHKIB SIKOCTI POOOTH aBTOMATUYHHUX CUCTEM Y
pa3i BUIMAJKOBUX 30ypEHb.

7.8 HeniniitHi aBTOMAaTHYHI cCTEMH

[ToHATTS mpo HENiHiMHY cucTemMy. THIOB1 CYTTEBI HETIHIMHOCTI Ta METOIU iX
noganHHsa. OcoOJMBOCTI OWHAMIKM pPyXy HEMHIMHMX aBTOMAaTHYHUX CHCTEM.
ABTOKOJIIBaHHS.

8 Temu 3 TUCHMILTIHU «ABTOMATH3ALlisl CHCTEM YIPABJIIHHSA TeXHOJIOTTYHUMHU
npouecamu B AIIK»

8.1 Busnauenns, kiaacugikanisi i npunounu nodynosu ACYTII
Knacudikamis ACY, xapakrepuctuka ACYTII. ExoHomiuHi 1 coiiajibHi
acnektu BapoBamxeHHs ACYTIIL.
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8.2 CtpykrypHi cxemu ACYTII

Pexxumu ¢pynkuionyBanns ACYTII. 3aransui nonoxenusa. Cxemu ACYTIL. y
pexuMax 300py ¥ 00poOku iHpopmartii 1 paganka. ACYTII y cymepsizopHOMY
pexuMi 1y pexumi OesnocepeaHboro nudpoBoro kepyBaHHs. baraTtopiBHEB1
lepapxiuHi cucTeMu kepyBaHHd. Po3noain ¢pynkuiit "onepatop-EOM" B ACYTII st
PI3HUX PeKUMIB (DYHKIIIOHYBaHHS.

8.3 Buam i ckiiajg 3a6e3neyennss ACYTII

Bunu 3a6e3neuenns ACYTII. Texuiune 3abe3neuenns. Komyratopu ACYTIL.
Mynberurmiekcop, aemyibturuiekcop. [leperBoproBaui indopmartii B ACYTII. AIITI,
LAIL TIIporpamue 3a6e3neuenns ACYTIL. PiBai MOB mnporpamyBaHHS Ta iX
xapaktepuctuka. [npopmariiiine 3ade3neuenuss ACYTII. JlinrBictuuHe 3a0€31eueHHs
ACYVYTII. Opranizaniiine 3a6e3neuerHds ACYTII.

8.4 ®opmadnizamis i matemaTuunuii onuc ACYTII

3amaui 1 wmerogu Qopmanizanii ACYTII. Knacudikamiss Ta 3aranbHa
xapaktepuctrka mMaremMatTuaanx moxaeneir ACYTII. Eranm moOymoBu mMaTeMaTH4HOT
moneni ACYTII. Moneni Ha OCHOBI JUHAMIYHOTO TporpamyBaHHs. Mojeni Ha 06asi
AKTUBHOI'O EKCIIEPUMEHTY.

8.5 PoGoTu3auis i rHyuYKi aBTOMAaTH30BaHi BUPOOHUILITBA

Po6otuzaris B ACYTIL. IlokoninHs poOOTIB Ta iX xapaktepuctuka. [TokomiHHS
EOM B ACVYTII. Oco6auBocti 3actocyBanast EOM 5-ro nokomninas B ACYTII. Hocii
iHpopmarii B ACYTIIL.

8.6 TexnoJioriuni 00'exTn ynpasJjinas B AIIK

ACVYTII TBapuHHULTBA 1 pPOCIMHHHMITBA. Teopis MOXHMOOK 1 TOYHICTb
¢ynkuionyBanus ACYTIL.

8.7 CucreMu aBTOMATH30BAHOI0 MPOEKTYBAaHHS i aBTOMATH30BaHi po0oyi
Mmicus cneniagictiB CXB

ABtoMaruzoBani pobGoui wmicusgs (APM). IlpusHayeHHs 1  OCHOBHI
xapakrepuctuku. Cucremu apTomatuzoBaHoro npoektyBanHs (CAIIP). [Tpuznauenns
1 ocHOBHI xapakTepucThku. PiBHi ACYTII. I'myuki aBTOMaTn30BaHi BUPOOHUUTBA.
[lepeBaru 1 Henoniku moauHu-oneparopa Ta EOM B ACYTII. IlepcniekTuBu po3BUTKY
ACVYTIL

9 Temu 3 qucuuILTiHA «EJIEKTPOOCBIT/IEHHS Ta ONPOMiHEHHD)

9.1 OcHOBH BHMKOPHUCTAHHS ONTHYHOIO BHUIPOMIHIOBAHHA B C.T.
BHPOOHUITBI

[Ipupona onTtuuHOro BunpomiHioBaHHS. OCHOBHI TMOHSTTS Ta BU3HAYCHHS.
®doTtobionoriyHa aisi ONTUYHOTO BUIMPOMIHIOBaHHS. OCHOBHI CBITJIOBI BEJIMYHMHH 1
OJIMHMIII X BUMIipIoBaHHs. [Iprraam 171 BUMIpIOBaHHS ONITHYHOTO BUIIPOMIHIOBAHHS.

9.2 ITy4Hi xKepesia ONTUYHOTO BUNIPOMiHIOBAHHS

OCHOBHI 3aKOHM TEIJIOBOTO BUMPOMIiHIOBaHHS. Jlammnu po3kaproBaHHs: Oya0Ba
MPUHIMI 11, OCHOBHI XapaKTEPUCTUKHU, CTPYKTYpa MMO3HAYEHb, IEPEBArU Ta HEAOIIKH.
["aymorenHi 1aMmu po3:xaproBaHHs. bygoBa, NpUHLKII 11T, IEpeBarv Ta HEJOJIKH.

9.3 I'a30po3psAHi JaMIIU HU3BKOT0 TUCKY
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bynoBa, mpunIun Aii, CTpyKTypa rno3HaueHb. Bruiie Bumy 60anacTHOro omopy Ha
poOoty razopo3psanoi gamnu. Cxemu BMukanusi JIJI B mepexy. CBITIOTEXHIYHI,
€HepreTHYHI1, eKCIUTyaTalliiiH1 1 EKOHOMIYHI XapaKTEPUCTUKH JIFOMIHECIICHTHHUX JIAMII.

9.4 T'a30po3psA/aHi JAMIU BUCOKOT0 THCKY

bynoBa, npuHIuMI Aii, CXeMH BMHUKaHHSA, MIEpEBark 1 HEIOMIKA PTYTHOI JIAMIIH
BUcokoro tucky JIPJI. JlyroBa merano rajgoreHHa Jjiamria BUCOKOro Ttucky JIPU.
bynoBa, mpuHIMn 1ii, cxeMu BMUKaHHS, MepeBard Ta Hemoiiku. Harpiei nammu
Bucokoro tucky tuny JIHaT. BynoBa, npunnun fii, cxeMu BMUKaHHS, TIEpeBaru Ta
Henomiku. Jlyrosi kceHonoBi jamnu tuny JKcT. bynosa, npuniun aii, nepeBaru ta
HEJIOIIKH.

9.5 OcBiTiIOBAJIBHI  YCTAHOBKH  JIsl  CLIBCBKOrOCHOJAPCHKOI0
BHPOOHMITBA

OcBiTiIOBaJIbHI ~ TIpWJIaJM. 3arajibHI  BIIOMOCTI.  3arajbHl  MPUHIUIN
HOPMYBaHHSI OCBITJIEHOCTI. Buau 1 cucremu ocBiTitoBaHHsS. Bubip Tumy mpxepena
CBITJIa 1 CBITWJIbHUKA. PO3MIIIEHHS CBITWJILHHUKIB B IPUMIIIEHI. MeToau po3paxyHKy
OCBITJIFOBAJIbHUX YCTAHOBOK.

9.6 /I:kepesia i yctaHoBku Y® onpoMiHeHHs B C.T.

Posnoninennss eneprii Y® onpomineHHs 1o chnekrtpy. Jhbkepena Y@
onpoMiHeHHsT B oOjacti YO-C, YO-B, Y®-A 1 ob6nacTi 3acTOCyBaHHS B C.T.
YcranoBku st Y@ onpoMiHEHHS C.T. TBapUH.

9.7 l:xxepeaa i ycranoBku IY onpomineHHst

Posnoginennss 4 onpominennss mno cnektpy. Jlkepena 1 ycranoBku Y
ornpomineHHs B obxnacti [U-A, [U-B, [4Y-C. ABromaruzoBaHi yctaHoBKU [Y-001rpiBy 1
Y® onpomiHeHHH.

9.8 EjleKTpUYHA YACTHHA OCBITJIIOBAJIbHUX YCTAHOBOK

Bulip cucremu Hanpyru KUBJIEHHS! OCBITIIIOBAIbHOI ycTaHOBKU. KOMITOHOBKA
€JIEKTPUYHOI OCBITNIIOBaJIbHOI Mepexi. Bubip mapok mnpoBoniB 1 cmocoly ix
npokyagku. Po3paxyHOK rmepepidy MpOBOJIB  OCBITJIIOBAJIBHOI Mepexi 3a
JOIMYCTUMUMHU BTpATaMH HalpyTH 1 MepeBipKa iX 3a yMOBaMH HarpiBy Ta MEXaHIUHIM
MILHOCTI. 3aXUCT OCBITJIIOBAJILHUX MEPEXK BiJl CTPYMIB K.3 1 IEpEBaAHTAKCHHS.

10 Temnu 3 qucuumitinm «EjJekTpoTexHosoriny

10.1 OcHoOBH Teopii eJIEKTPUYHOT 0 HATPIBY

Busnauenns 1 knacudikarris enekrporepmiydoro oonagnanus (ETO). Cnocobu
CJIIEKTPUYHOTO HarpiBy. 3aKOHOMIPHOCTI TEPETBOPEHHS EJIEKTPUYHOI €eHeprii B
TEIJIOBY Ta 1HINI BUAM. TermoBuil 1 enexkTpuunuii po3paxyHok ETO. BuszHauenns
MOTYXHOCT1 HarpiBaJbHOI yCTAHOBKH.

10.2 Mpsamuii i HenpsiMHUii e1eKTPOHATPIB 0NIOPOM

®i3uyHI OCHOBHU €JIEKTpOHArpiBaHHs omopoM. [IpsiMe 1 HempsiMe HarpiBaHHS.
EnextpokoHTakTHEe HarpiBaHHsA. Po03paxyHOK IMOTYXHOCTI 1 BHOIp HarpiBaJbHUX
TpaHcdopmaropiB. EnekTpuuHuii omip npoBigHUKIB 1-ro 1 2-ro pony. Enekrpoane
HarpiBaHHS 1 KOHCTPYKINIi eNeKTpoaHuX cucteM. OCHOBU PO3PAXyHKY E€IEKTPOIHUX
cucteM. TpyOuacTi enekTpoHarpiBayvi. HarpiBanbHi npoBoau 1 kabesni. [nppauepBonnii
Harpis.
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10.3 EsekTpoayroBuii Ta inaykuiiinuii Harpis

BnacruBocTi, xapakrepuctuku, cratndHa BAX enextpuunoi myru. CTidKICTh
TOPIHHS JyTU, OCOOJIMBOCTI IYT'M 3MIHHOTO CTpyMY 1 IIJIAXH 1i ctabimizanii. Jxepena
KUBJIEHHS I €JIEKTPOAYrOBOIO 3BapIOBaHHsS. 3BapOBaJIbHI TpaHC(HOPMATOPH,
reHEepaToOpH, CIOCOOW PETYIIOBaHHS 3BaplOBALHOTO CTpyMy. OcHOBHI ¢i3u4Hi
3aKOHOMIPHOCT1 1HAYKIIHHOrO HarpiBanHs. [amy3i 3actocyBaHHsA. (OCOOIMBOCTI
IHAYKIIIHHOTO HarpiBy. [HmykTOpW Ta iHAYKIiKWHI HarpiBHUKH. Cxema 3aMileHHS
IHIYKIIHHOrO HarpiBy. Po3paxyHok mapameTpiB 1 BHOIp YCTaHOBOK 1HAYKIIIHHOTO
HarpiBy.

10.4 [lienexkTpu4yHMii HArpiB Ta TepMoOeJeKTPHYHEe HArpiBaHHA |
0X0JIO/IKeHHS

OcHOBU Teopil [IENEKTPUYHOTO HArpiBy, TNOJSpU3AIis 1€TEKTPHUKIB.
OcobOimBoCTI 1 ramy3b 3acTocyBaHHs. HarpiBaHHS OJHOPIAHUX 1 HEOTHOPIIHHUX
MaTepiaiiB y BUCOKOYACTOTHOMY Ioii. Bubip reneparopa Al€lIeKTPUYHOIO HarpiBy.
OcHoBu TepMmoenekTpuuHoro HarpiBy. Edekt IlenbThe, XonoammbHui KOSPIIIEHT 1
Koe(ilieHT mepeTBOpeHHs. TepMOeNeKTpUUHI TEIIOBl HACOCH 1 XOJIOAUIBHUKH,
NEPCIIEKTUBH 3aCTOCYBAHHS.

10.5 EslekTpuyHi BOIOHATPIBHUKH i napOBi KOTJIM.

Knacudikamis emekTpudHUX BOJOHATPIBHUKIB. EJlEMEHTHI BOJOHATPIBHUKHU
€EMHICHOTO 1 TMPOTOYHOTO THUIMY: KOHCTPYKIlS, TEXHIYHI XapaKTePUCTHUKH,
MpPU3HAYCHHSA. YCTAaHOBKW JUISA EJICKTPOIIIIrpiBy TMHUTHOI BOAM JUIS TBapWH 1
nonuBaHHSA pociuH. OcoOMMBOCTI eKcIuTyartarii 1 TexHiku Oe3neku. EmextposmHi
BOJOHATPIBHUKM 1 TIApOBI KOTJW: KOHCTPYKIIiS, TEXHIYHI XapaKTEPHUCTUKH,
npu3HadeHHs. EJNeKTpoaH1 BOJOHArpIBHUKU 1 TApPOB1 KOTJIM: CXEMH aBTOMAaTUYHOIO
VIPABJIIHHS 1 3aCO0M PETYIIOBAHHS MOTY>KHOCTI. PO3paxyHOK MOTYKHOCT1 KOTJIIB TIPH
BUILHOMY 1 TPUMYCOBOMY pexumax pobotd. OCHOBHI mpaBwia Oe3MeyHoi
eKCILTyaTaIlii KOTJIIB 1 BOJIOHATPIBaviB.

10.6 EaekrTporepMiuHi YCTAaHOBKH [UISi CTBOPEHHSI MiKpoOKJIiMaTy
NpUMillleHb

OCHOBHI MapaMeTpu MIKPOKJIIMAaTy TBAPUHHUILKUX NpumimieHb. Cucremu i
BUJIM €JIEKTPOOOIrpiBaHHA MPUMILIEHb, iX BUKOpUCTaHHS. CHUCTEMHU 3arajibHOro
enekTpoodirpiBanns. bynosa i Bubip enexrpokanopudepHoi yctaHoBku. [IpurmsHoO-
BUTSDKHI yCTaHOBKH. EjnexTpokorenbHe omnaneHHs. Ternmoakymyniordl YyCTaHOBKH.
EnektporemnoBi Hacocm 1 koHaumioHepu. JIokampHI  cUCTEMH  OOIrpiBY
TBAPUHHUIIBKUX MPUMIIeHb. EnekTpoobirpiBaeMi mijiord. Y CTAaHOBKH TPOMEHEBOTO
o0irpiBy. IlpaBuna OesmneuHoi ekcruryaTaiii oOJagHAHHA JJIsI  CTBOPEHHS
MIKpOKJIIMATYy.

10.7 ExekTpoTrepMiuHe 00J1aHAHHS /1JIs1 00irpiBaHHs CIIOPY/X 3aXHIIIEHOT0
IPYHTY Ta CYIIiHHA C.T. MPOAYKILil

Buau 1 3acobum o0irpiBaHHsS TIPYHTY Ta TOBITps B MApHHUKAX 1 TEIUIMIIAX.
EnemenTtHe 00irpiBaHHs HE130JbOBAaHUM JIpOTOM. ENlekTpojiHe, enekTpokanopudepHe
Ta IHAYyKIiAHE 00irpiBaHHA TrpyHTY. OOIrpiB KyJIbTHBAIIWHUX CHOPYI. TeruioBHiA
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PO3PAaXyHOK KYJIbTUBALIMHUX crnopymkeHb. CylliHHS 3€pHa 1 CiHA METOA0M
AKTUBHOT'O BEHTWJIIOBAaHHA. PO3paxyHOK MOBITPSHUX HArpiBadiB.

10.8 Enextporepmiune o0gagHaHHA peMOHTHHX mianpuemcts. IlodyToBi
€JIEKTPOHATPiBAJILHI MPUCTPOIL

EnexTpuuni meui onopy: Oy/10Ba, MpU3HAYEHHS, PETYITIOBAHHS TEMIIEpaTypHUX
pexuMiB. Enexktpo3BaproBaiibHe 00agHaHHS. Y CTAaHOBKM 1HAYKIIIHHOI'O HArPIBaHHS.
Banmam g1 MuTTA geranmedd 3 €NEKTPOMAIrpiBOM. 3arapTyBaHHS MeETajliB B
CICKTPUYHUX TMedax. EjexkTpoHarpiBHI yCTaHOBKH JJig IMOOYTOBOI'O MiJIrpiBaHHS
BOJIM, OMAJICHHS KUTJa, TPUrOTYyBaHHS 1ki. HallHOBIII €EeKTpOTEPMIUHI YCTaHOBKU
no0yTtoBoro npuzHadueHHs (BY 1 HBY neui ta npunanu). XonoauibHI yCTaHOBKH.

10.9 3aranbHi NUTaHHA cHeliaJIbHUX HANPAMKIB eJeKTPOTEeXHOJOrii.
EnexkrpodinbTpu. Cenapamnisi MaTepiajiiB B eJIeKTPUYHUX MOJIAX.

3aranpHl TUTaHHS CHEIAIbHUX HANpPSIMKIB eleKTpoTexHonorii. [loHsaTTs
€JIEKTPOHHO-10HHOI TexHojorli. CTpyKTypHa cXema THIIOBOI €JIEKTPOHHO-10HHOI
TEXHOJOTIYHOT yCTaHOBKH. EnexTpodizuyHi BIACTUBOCTI CUIbCHKOTOCIIOAAPCHKOL
OPOAYKIIii. 3apsiika 9acTOK B eleKTpUYHUX moyisax. Cuid, 1o IiI0Th Ha 3apsKeHY
YacTKy B enekTpuyHoMy moui. KopoHHmit po3psia. 3BOPOTHUN KOPOHHUU PO3PSI.
Enextpuuni  ¢ineTpu. Ilpu3HaueHHs, o00J1acTh 3aCTOCYBaHHS, KOHCTPYKIIIS
eJIeKTpo(UIbTPiB. MexaHI3M OUYMILIEHHS ras3iB Bl NWIY B €JIEKTPHUYHUX (DUIbTpax.
Cenaparris matepianiB. Knacudikairis 1 OynoBa eleKTpUUYHUX CENapaTopiB: KaMepHi,
OapabaHHI, pelIiTHI, TPAHCHIOPTEPHI.

10.10 Enextpoaepo3osbHa 00pooka. Enexrporpadis. [ kepesa skuBJieHHS
NPUCTPOIB €JIEKTPOHHO-IOHHOI TEXHOJIOTII

CyTHICTb ~ €JIEKTPOAaepo30JbHOI  00poOku.  BmacTtuBOCTi  aepo3o0diB.
EnexTpoaepo3oinbHi eheKTH: 0amIoHOSNeKTPUIHUHN, TPUOOEIeKTpUIHUN, GoToehEKT
1 iHm1. [Ipouecu B 3apsimxeHoMy aeposodi. Buau koarymsuii. Cuctemu papOyBaHHS:
CIIEKTPOCTATUYHA 1 3 MeEXaHIYHUM po3nwioBaHHsIM. Crocobu ¢apOyBaHHS:
eJIEKTpOCTaTUYHUI 1 Tpuboctatnunuid. [lopoimkoBe MOKpUTTS BHPOOIB. Metonu
3apAKH YacTOK MpU MOPOIIKOBOMY MOKpUTTI. CrocoOu moOyaoBH 1 BUIU JKepen
’KUBJICHHS.

10.11 Oopodxka marepianiB ejekTpu4HUM cTpymoM. Ejaekrpoimmny/bcHa
TEeXHOJIOT s

®Di3UKO-XIMIYHI MPOIECH, IO MPOXOIATH IMiJl JIEI0 EJIEKTPUUYHOTO CTPYMY.
Enektponis, enekTpokoaryssiis, elIeKTPOOCMOC, eNeKTpoiani3, eaeKTpodaoTaris.
BukopucranHa eneKkTpu4HOro cTpymy mis oOpoOku marepianiB. IlepenmociBaa
o0poOka HaciHHs. OOpoOka KOpMiB 1 KopMocyMiniel. Enekrpomeniopanisi IpyHTIB.
OnepxanHsa Ae3iHPIKYIOUUX PO3YMHIB Ta 3HE3apaxkeHHS Boau. EnexTpoximiuHi
METOAM B  PEMOHTHOMY  BUpPOOHUITBI.  EjekTpoiMmyiabCcHa  TEXHOJIOTiS.
EnexTporazmoni3 3€JICHUX KOpMIB TUTSL IIPUCKOPEHHS CYILIHHS.
Enextporigpapmiuauii edpekr. dizuyHa CyTHICTH MeToda. [amy3l 3acTocyBaHHS.
['enepaTopu €NEeKTPUYHUX IMITYJILCIB, iX PI3HOBUAM, OCHOBHI MTapaMeTpH.
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10.12 YﬂprasByKOBa TeXHiKa I TeXHOJIOTiA

®i3uyH1 OCHOBH TEOPii YIBTPA3BYKY. ®i3uyH1 SBUIIA B YIBTPA3BYKOBOMY ITOJI.
EnexTpuuHi 1 HEENEKTPUYHI XaApAKTEPUCTUKH  YJIbTPA3BYKOBUX  YCTAHOBOK.
I'enepyBaHHs  yJIbTpa3ByKYy. YJIbTPAa3BYKOBI BUIPOMIHIOBaYl: MeEXaHIYHI 1
eIEKTpOMEeXaHIyHl. MarHiTOCTpUKINIAHI 1 T1I’€30€JIEKTPUYHI  BUIIPOMIHIOBAYI.
TexHomoriyHe 3acTOCYBaHHS YILTPA3BYKY. YapTpa3ByKOBE OUUIIEHHS Ta3y 1 TOBITPSL.
Mexaniuaa 00poOka HaATBEpAWX 1 KPHUXKHX MaTepialiB. YJIbTPa3BYKOBa
nedexrockormis. Ilacrepusariis, romoreHizaimiss MoOJOKa, 0O0poOKa HACIHHEBOIO
Matepialy Ta iHIIe BUKOPUCTAHHS YIbTPa3BYKYy.

10.13 MarniTHa 06po0ka MaTepiaJjiB

XapakTepucTUKa MarHiTHOTO NOJIs AK (13UUHOT0 (HaKTOPY 1 KOro TEXHOIOTTYHI
BIAacTUBOCTI. J[Kepena MarHiTHHX ToJiB. MarHiTHa OYHCTKAa CUIyYHWX PEYOBHH.
Marnito-iMiysiabcHa o0poOka MartepianiB. MarniTHa oOpoOka Boau. Ilpuctpoi ms
00pOOKHU BOJIH.

PexomennoBana Jitepatypa
Jucumuminina «TeopeTH4Hi OCHOBH €JIEKTPOTEXHIKH»

1. OBuapos B.B. Teopernuni OCHOBH €NEKTpOTEXHIKM, dYacTuHa 1. —
Menitonons: JIroke, 2007. 389 c.

2. OpuapoB B.B. Teoperu4yHi OCHOBM €IEKTPOTEXHIKHM, dYacTWHa 2. —
Menitonoas: JIroke, 2007. 215 c.

3. OBuapos B.B. Teoperuuni ocHoBu enexktporexHiku. — K.: Ypoxkait, 1993. 224

Jucnumiiina  «KOHTPOJbLHO-BUMIPIOBAJIbHI  NPUJIAAX 3  OCHOBAMH
METPOJIOTii»

1. T'ypxiit A.M. EnextpuyHi 1 pagiorexniuni BumiptoBanus / A.M. U'ypxii, H.I
[ToBopo3zniok. — K.: Hag. kuaura, 2002. 287 c.

2. Kyxapuyk B.B. OcHoBu MeTpoyiorii Ta eNeKTPUYHUX BHUMIPIOBAHb:
miapyunvk / [B.B. Kyxapuyk, B.IO. Kyuepyk, €.T. Bonogapcekuii, B.B. I'padko] —
Xepcon: Onnui-muttoc, 2013. 538 c.

3. HMominyx €.C. Metposoris Ta BUMipioBalibHa TexHika: miapyyHuk / €.C.
[Momimyx, M.M. Hopoxoseup, B.O. Aunyk, B.M. Bansko, T.I'. boiiko; 3a pea. npod.
€.C. Ilomimyka. — JIpBiB: BumaBaunrso JIbBiBchKa momiTexHika, 2012, 544 c.

4. Nopoxosenlb M.M. Ta 1. OCHOBH METPOJIOTii Ta BUMIPIOBAIBHOI TEXHIKHU:
[ligpyuynuk: ¥V 2 1./ M. lopoxosens, B. Morano, b. Cragnuk, B. Bacuniok, P. bopek,
A. Kopampumk; 3a pen. Cramamka b. — JIpBiB: BumaBaunrBo HarionanbHOTO
yHiBepcuteTy «JIbBiBCbKa mositexHikay, 2005. 656 c.
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Jucunminina « EjieKTpoHiKa Ta MiKPOCXeMOTEeXHIKa»

1. Ksitka C.O. Enektponika Ta MikpocxeMmoTexHika: HaBuanbHuil mocioHuk /
C.O. Kgitka, B.®. fxosnes, O.B. Hikitina; 3a pen. B.®. fAxoBneBa. — Cymu:
CymMmchKuil HalllOHaNTbHUM arpapHuid yHiBepcuteT, 2012, 285 c.

2. Kononraecekuit FO.I1. IIpomucioBa enekTpoHika Ta MIKPOCXEMOTEXHIKA:
teopis 1 mpaktukyM. / FO.I1. KononraeBchkuit, A.I'. Cockos; 3a pen. A.I'. CockoBa. —
K.: Kapagena, 2003. 368 c.

3. T'ypxiit A.M. ImnynscHa Ta uudposa TexHika. [linpyunnk / A.M. T'ypxiit,
B.B, Camconog, H.I. ITopapotaiok. — X: Kommanis «Cmit», 2005. 424 c.

4. Tepmrynckuit b.C. CrpaBouHUK MO pacyeTy 3JeKTpoHHbIX cxem / Bb.C.
I'epurynckuii — K.: Buma mikona. M3n-so npu Kues. ya-te, 1983. 240 c.

5. Tepemyk P.M. ITonynpoBoJHUKOBBIE TPUEMHO-YCHIIUTEIbHBIE YCTPOUCTBA:
CnpaBounnk paguomooburens / P.M. Tepemyk, K.M. Tepemyk, C.A.CenoB. — Kues:
Hayk. nymka, 1988. 800 c.

Jducnumutina «EJJeKTpuYHi MaIunHI)

1. Kynenko KO.M. EnexTtpuuHi MamuHu 1 anapatv: HaBYJIbHUN MOCIOHUK /
FO.M. Kynenko, B.®. fxoBneB Ta iH. — K.: ArpapHa ocBita, 2012. 449 c.

2. Hazapesn I'.H. Dnektpuueckue mMamuHbl: Y4yebHOe mocobue sl By30B /
I'.H. Hazapbsn. — Menutonons, Jirokc, 2011. 827 c.

3. EnexTpuuHi MammHU: MalIMHU TMOCTIMHOTO CTPyMy 1 TpaHCHOpPMATOpPH:
HaYaJIbHUM TMOCIOHUK JUIsi BUKOHaHHA JabopatopHux pooOiT / C.O. KsiTka Ta iH.
Memitomons: BIILL «JIroxc», 2019. 167 c.

4. Sluyn M.A. Enexktpuuni wammaua: TiApydHUK. JIbBiB: JIbBiBChKa
noitexuika, 2001. 428 c.

5. Aunapieaxko B.M., Kyesma B.Il. Enexktpuuni MamwHW: HaBYAIbHHMA
nocionuk. K.: HYXT, 2010. 366 c.

6. Enexkrtpmuni wMamwmHu: HaBuanbHuil mocionmk / [.I. IliBHsSx Ta iH.
JuinpornerpoBcbk: Bunasuuireo HamionansHoro rippuyoro yHisepcurety, 2003. 329 c.

Jucunmiaina «OCHOBH eJIeKTPONPHUBOLY)

1. Enexrponpuson / [JIaBpinenko FO. M., Mapuenko O. C., CaBuenko II. I. Ta
iH.]; 3a pen.. FO.M. JlaBpinenka. — K.: Jlipa-K, 2009. 504 c.

2. EnexrponpuBop i aBromarm3aiis / [Cunsseskuit O. FO., Capuenko II. 1.,
Casuenko B. B. ta in.]; 3a pen. O. }0. Cunsscekoro. — K.: Arpap Menia I'pyn, 2013.
586 c.

3. JlaBpinenko 0. M. Enexrpuuni anapatu. Kypc nekuiit 3 qucuumning «OCHOBU
enextponpuBoaa» / FO. M. JlaBpinenko. — K.: Bunas. nearp HAY, 2005. 70 c.

4. EnextporpuBoj y nutaHHax 1 BianoBigsx / II. 1. CaBuenko, M. JL.
Jlucnuenko, O. K. Tumenko, B. B. I'yzenko. — X.: XHTYCI'; ®akr, 2012. 500 c.
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5. Ilpaktukym 3 enexrponpusoja / B. C. Omiinuk, O. C. Mapuenko, €. JI.
Kymaii, FO. M. JlaBpinenko. — K.: Ypoxaii, 1995. 190 c.

6. EnextponpuBoa: MOCIOHUK Il BUKOHAHHS J1a00paTOPHUX Ta MPAKTUYHUX
3ansaTh / M. JI. Jlucuuenko, I1. I. CaBuenko, O. K. Tumenko, B. B. I'yzenko. — X.:
XHTYCI: ®akt, 2012. 270 c.

Jducnumutina «OCHOBH €JIEKTPONOCTAYAHHSD)

1. KoBasienko O.I. OcHOBH eleKTpONoCcTayaHHsI CUIbCHKOI'O TOCIOAapCTBa:
Hapuanpauii mocionuk / O.1. KoBanenko, JI.P. Kopanenko, B.O. MyntsH, L.I1. Pagbko.
— Memnitonoins : TOB «BugaBanunii 6yaunok MMJI», 2011. 462c.

2. Tlpuraxka LII. EnektpomocradanHs ciabchbkoro rocmomapctBa / LIL
ITpuraka, B.B. Ko3upcekuii. — K.: Ypoxaii, 1995. 304c.

3. €pmomaeB C.O. IlpoexryBanns cucrem enekrpornocrayanas B AIIK/ C.O.
E€pmonaes, B.®. Skosnes, B.O. MyHntaH Ta iH. — Menitonons.: JItokc, 2009. 568 c.

Jucnumutina «TeopeTu4yHi 0CHOBH aBTOMATHKH

1. Kopuemuuii M. O. Teopernuni ocHoBM aBToMaTuku: HaBu. mociOH. / M. O.
Kopuemnnii, I1. b. Knenniit, M. B. Iloranenko — Tepnomnine: HaByanbHa kHUTA —
borpan, 2011. 304 c.

2. Miopmies B. T. ABromaTu3zariisi MmpoIeciB BUPOOHUIITBA KOMOIKOPMIB B
ymoBax pedopmoBanux rocrnogapctB AIIK: HaBuansuuit mociouuk / B.T. Jliopmaies. -
Cimdeponons: JJOJIA, 2004. 138 c.

3. Maprtunenko LI. TIpoexktyBanHs cuctem enexktpudikailii Ta aBToMaTH3aIlii
AIIK: ITinpyunuk / L.I. Maprtunenko, B.I1. Jlucenko, JL.II. Tumenko, [.M. bon6or,
[1.B. Omiiinuk. — K.: HMII Minarponpomy Ykpaiau, 2008. 330 c.

4., Mapuenko A.C. CnpaBOYHHMK I10 MEXaHU3AlMM W aBTOMATH3allUd B
KUBOTHOBOJICTBE U nTuileBocTBE /A.C. Mapuenko, I'.E. Kucrens, FO.H. JlaBpuHenko
u 1p.; nox pea. A.C. Mapuenko. — K.: Ypoxaii, 1990. 456 c.

5. TkauoB B.B. Texuiuni 3acoou aBTomaTtuzaiii: Hapuansuuii mocionuk / B.B.
TkauoB, B.II. Yepnumes, M.M. OpnnoBon. — JI.: HamioHampHu# TipHHYHIT
yHiBepcurer, 2007. 177 c.

JucoMmiina «ABTOMATH3alifd CHCTEM YHNPABJIHHA TEXHOJOTIYHUMM
npouecamu B AITK»

1. HiopnaieB B.T. Koncnekr nekiiit 3 nucuurmuiian ACYTIL.

2. ABToMaTru3zallis TEXHOJOTIYHUX TPOIECIB 1 CHCTEMHU AaBTOMATHYHOTO
kepyBauus / O.B. Bapano, IL.I'. Camoiinenko, C.€. I'panat, B.O. Koansor - K.:
Arpapna ocsita, 2010. 557 c.

3. ABToMmaTu3allisl TEXHOJOTIYHHMX MPOIECIiB 1 BHUPOOHHMIITB Xap4yOBOI
npomucioBocti/ A.Il. Jlagantok, B.I'. Tpeny0, 1.B. I'ensniepin, B.JI. Iromropa. - K.:
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Arpapha ocBita, 2001. 224 c.

4. Hiopmie B.T. ABromarmsaiiis mporeciB BUPOOHHUIITBA KOMOIKOPMIB B
ymoBax pedopmoBanux rocrnogapctB AIIK. - Cimdepomnons: Joms, 2004. 138 c.
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Jducnumtina « EJ1eKTpooCBiT/IeHHSI Ta ONPOMiHEHHSD)

1. Kynuiuk P.B. Enextpuune ocBiTiieHHs Ta onpomiHeHHs. HaBu. mocib. mis
cTyneHTiB Buil. Hap4. 3aki. / P.B.Kymumk, B.®. fxosnes, FO.M. Kynenko, M.JL.
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3. CnoxxuBaui enekTpu4Hoi eHeprii. ExexTpuyne ocBiTieHHs : HaBd. noci6. / O.
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Yepkacu : ®OII IN'opaienko €.1., 2018. 132 c.
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1 InozemueB I'.b.  EnexkrpodizuuHi Ta  TEXHOJOTIYHI  BJIACTHUBOCTI
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bepeka O.M. - K. : HAY, 2006. 124 c.

2 EnextporexHororis: HaB4.-meron. moci6.; ykmaa. II. C. Kamenko.
Hewmimaese: Inrac, 2007. 286 c.

3 bpxesunpkmii B. O., Kosopa B. B, Kosiopa B. M. 3actocyBanHs
CIICKTPUYHUX 1 Mar”iTHUX TIOJIB Y MPOMHCIOBOMY Ta CUIBCHKOTOCIOIAPCHKOMY
BupoOHuITBI. Y.2. TexHomorii, 3aCHOBaHI Ha CUJIOBIH il €NEKTPUYHUX 1 MarHITHUX
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«KIII», 2018. 119 c.
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