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I. 3AT'AJIBHI ITOJIOKEHHSA

@daxoBuil IcUT — 1€ (popMa OLIHIOBaHHA B 3amopi3bKOMY HAaIlIOHAJBHOMY
yHiBepcuteTi (mami — 3HY), mo mepenbavae BU3HAUEHHSI PIBHSA MIATOTOBIECHOCTI
BCTYITHHKA IIOAO0 3700yTHUX paHille KOMIIETEHTHOCTEH Ta pe3yibTaTiB HaBYaHHS,
HEOOXITHHUX JUIsS ONMAHYBAHHS OCBITHBOI MPOrPaMU TPETHOTO (OCBITHHO-HAYKOBOTO)
PIBHS BHILIOT OCBITH.

Mertoro npoBeneHHs1 (axoBOro ICIHUTY 31 CHELIATbHOCTI € MepeBipKa piBHS
3HAaHb, YMIHb Ta 1HIIKMX (PaXOBUX KOMIIETEHTHOCTEH BCTYTHHUKA, 1110 € TOCTATHIMU JJIs1
3100y TTS OCBITHBOTO CTyNeHs JokTopa pinocodii Ha ocHoBi HPK7 3a crienianbHICTIO!
G3 «EnextpuyHa 1HX’eEHEPis», OCBITHRO-HAYKOBOIO POrpaMolo «EneKTpoeHepreTuka,
€JIEKTPOTEXHIKA Ta EJIEKTPOMEXaHIKa».

daxoBUl ICIHUT MPOBOAMUTHCS y (QPOPMI KOMIT FOTEPHOTO TECTyBaHHS 13
3aCTOCYBaHHSIM TEXHOJIOTIH JHUCTAHLUIMHOTO HABYaHHS B CHCTEMI EJIEKTPOHHOTO
3a0e3nedenns HaBuanHs «Moodle» 3HY.

TpuBainicts paxoBoro icnuTy cTaHOBUTH 60 XBUIIKH.

@daxoBuil icnUT NMPOBOAUTHCS B ouHoMy (opmari B 3HY 3 000B’43K0BOIO
BieodiKcalliero Ta MOJANbIIMM ONPWIIOJAHEHHSIM Ha oQimiiiHoMy BeOcauTi
[TputimanbHOT KOMICIi.

II. KPUTEPII OLIIHIOBAHHS

OrniHroBaHHS pe3yibTaTiB  (AxXoBOro ICHUTY 3IIMCHIOETHCS aBTOMATHYHO

CHUCTEMOIO €JIEKTPOHHOTO 3a0e3nedyeHHs HaBuyaHHA «Moodle» 3a mkanor Big 0 1o
200 6autiB.

TecToBe 3aBmaHHS TEHEPYETHCA IHAWBIAYAIBHO JUIS KOXKHOTO BCTYITHHKA 1
MictuTh 50 3amuTaHpb 13 BUOOpPOM OfHIET TMpaBUIbHOI BiAmoBiai. KoxkHa mpaBuibHa
BIJIOBiIb OIIHIOEThCS B 4 Oanm. HempaBuisHa BimmoBiae abo ii BiACYTHICTH
omiHoeThes y 0 OamiB. MakcuMaabHO MOXJIHMBUN pe3yiabTaT 3a ICIIUT CTaHOBUTH

200 6auiB.

MiHiManbHUN TOPOroBUM 0Oaj, HEOOXIMHWH M1 JONYyCKYy J0 YydYacTi B
KOHKYpCHOMY Bimbopi, craHoButh 100 OaimiB, mo BiANMOBimae 25 NpaBUILHUM
BimmoBiAsaM. BerymHuku, siki HaOpanu Big 0 mo 96 OaiiB, OTpUMYIOTH PE3yJabTaT
«HE33I0BUTHHO» Ta HE JJOMYCKAIOTHCS 0 YYaCTi B KOHKYPCHOMY BifOOpi HA HABYAHHS.
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Tabauusa nepeseneHHs1 TecTtoBux 0auaiB y mkauay 0-200 6axais

TecToBUH bax 3a mkaJjoro TecToBUiA bau 3a mkaJjoro
oaj 0-200 oan 0-200
1 4 26 104
2 8 27 108
3 12 28 112
4 16 29 116
5 20 30 120
6 24 31 124
7 28 32 128
8 32 33 132
9 36 34 136
10 40 35 140
11 44 36 144
12 48 37 148
13 52 38 152
14 56 39 156
15 60 40 160
16 64 41 164
17 68 42 168
18 72 43 172
19 76 44 176
20 80 45 180
21 84 46 184
22 88 47 188
23 92 48 192
24 96 49 196
25 100 50 200
TecToBuit IincymkoBuii PiBeHb HABYAJIbHUX

oaa (0-50) 0au (0-200) HOCSATHEHD
45-50 180-200 Bucoxwuii
35-44 140-176 JlocTaTHii
25-34 100-136 bazoBuii
0-24 0-96 HenocraTtHii

Bcerynnuku, sxi orpuManu oninky Meniie 100 6aniB, 10 y4acTi B KOHKYPCHOMY
B1100P1 HE JOMYCKAIOThCHI.
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III. BMICT TIPOI'PAMMU

Ilepesiik nUTaHb 3arajJbHOI MiIATOTOBKU:

1. [TonsATTS eHeproeeKTUBHOCTI Ta EHEPro30epeKeHHS.

2. EHeproeMHiCTh MiANPUEMCTBA.

3. BigHoBtoBaH1 JKepesia eHeprii.

4. TIporHo3yBaHHS €E€KTPOCIOKUBAHHS M1ATPUEMCTBOM.

5. Bunu BTpaT eneKTpoeHeprii.

6. Perpeciituii ananis.

7. Crpateriuna ouiHka mnianpueMctBa. CTpaTeriyHuil MoTeHuiaid, HWoro
KOMITOHEHTH.

8. @YHKIIIT Ta METOW YNPABIIHHS MIANPUEMCTBOM.

9. Crpareriuni uuii: ix piBHi, BUAM Ta ocoOiuBocTi . IIpouec gopmyBaHHs
LJIEH.

10. OcHoBHI BHUPOOHWYI (OHIU: EKOHOMIYHA CyTh, CKJIaJ, CTPYKTypa
(TexHoJOr14Ha, rajxy3eBa, BIKOBa), TEHICHIIIT B 1X JUHAMIII, BUIIJIUB OKPEMUX TPYII Ta
BU/IIB OCHOBHHMX BUPOOHMYMX (OH/IB Ha MiABHUIINCHHS €(EKTUBHOCTI JISIBLHOCTI
HiAMPUEMCTBA.

Po3ain 1 TeopernuHa ejekTpoTexXHika

Tema 1. OCHOBHI MOHATTSA €JIEKTPOMATHITHOIO MOJIA 1 eJIEKTPUYHUX KIJT

3arajibHa XapaKTepUCTUKA 3a7ad TEopii €JEKTPOMArHiTHOrO TOJs Ta Teopii
eJCKTPUYHUX 1 MarHiTHuX Kul. OCHOBH1 DIBHSHHS €JIEKTPOMArHiTHOTO TIOJISI B
iHTerpasbHiN Gopmi. EHepris, cuiy 1 MeXaHidHI TPOSIBU €JIEKTPUIHOTO 1 MarHiTHOT'O
noJriB. OCHOBHI MapaMeTpH €ICKTPUYHUX 1 MarHITHUX IIOJIB B 1HTETpaJbHIN Gopmi.
[TocTaHOBKa 33a/1a4 aBTOMATU30BAHOT'O MPOCKTYBAHHS EJICKTPOTEXHIYHUX MTPUCTPOIB.

Tema 2. Teopist JiHIHAHUX eJIEKTPUYHUX KiJI

EnextpuuHi 1 eneKTpOHHI KOJIa B CUCTEMax Mepeaadi i mepeTBOPEHHS eHEeprii Ta
iHbopmartii. Knacudikamis ki 1 iX egemMeHTiB. J[BOMOMIOCHUKY 1 6araTOMOIIOCHHUKH.
KepoBani mxepena. [HIyKTUBHO-3B'13aH1 eneMeHTH. ['padu 1 TOMOJOTIYHI MATPHII
CJIEKTPUYHUX CXEM, TOMOJIOTIuH1 piBHSHHSA. 3akoH Oma ayig y3arajdbHEHO! BITKH,
MaTpUYHI KOMIIOHEHTH1 PiBHAHHS. By370BI 1 po3mupeHi By3/10B1 piBHSIHHS, KOHTYPHI1
piBHAHHS. YHCenbHI METOIU PO3B’SI3KY PIBHSHB KiJl TIPU yCTAJECHUX pekumax. TouHi
Ta iteparliiini meroau. Meton ["ayca; po3kiaa MaTpuilh Ha TPUKYTHI CIIIBMHOXKHUKH,
YHUCENIbHI METOAN OOCPHEHHS MATPHUIlb. YMOBH 30DKHOCTI ITEpamifHUX METOIB.
Po3paxyHok BXimHHX 1 mepenatouHux (QyHKIIA B CUMBOIIUHIN (opmi. Tomomoriuni
Mertoau ananizy. CurnanapHi Tpadu 1 iX 3aCTOCYBaHHSA 10 aHATI3Y €JICKTPUIHHUX Kill.

baratodaszni kona. Po3paxyHOK CHMETPHUYHHX 1 HECUMETPUIHHUX TPpU(PAZHUXKI.
MeTon CHMETPUYHHX CKIIAIOBUX.

Bararonontocuuku;  Matpuili  OararonontocHUKiB.  OCHOBHI — PIBHSIHHS
PEryIsipHUX YOTUPUIOJIIOCHUKIB. XapaKTEPUCTUUHI OMOPH 1 KOSPIIIEHT Hepeaayi.
3acTynmHi CXEMHU B3a€EMHHMX 1 HEB3a€EMHHMX YOTHPHUIIOIIOCHUKIB. 3'€HAHHSA
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YOTUPUIIOIIOCHUKIB. YOTUPUIOMIOCHUKU 13 3BOPOTHUMH 3B'si3kamMu. OcoOIMBOCTI
dbopMyBaHHS PIBHSHB K1JI 13 0araTomoJtOCHUMH KOMIIOHEHTaMu. ['10puiH1 piB-HAHHS.
INparopu 1 KOHBEpTOpHU OMODY.

EnexTpuuHi Kojla 3 HErapMOHIYHUMM Hampyramu 1 ctpymamu. ['apMoHIYHUI
aHami3 nepioguuHux QyHkiii. J{iroue 3HaUeHHs 1 TOTYKHiCTh. CUTHAJH 1 1X CIEKTPH.
CrnekTpanbHa ryctuHa. [lepeTBopeHHsI CUTHaliB JIHIMHUMU cucTeMamu. EnemeHTH
teopii (inbTpiB. PeaktuBHi ¢QuibTpu. be3inaykuiini  ¢ueTpu.  YacToTHI
XapaKTePUCTUKH 1 METOJHU X PO3PAXyHKY.

[TepexigHi mpoliecu B JIHIMHUX KOJaX. AHAII3 AUHAMIYHHUX MPOIIECIB B YACOBIN
obnacti. Knacnunuit meron. OcoOiMBOCTI pO3paxyHKY HpPH HAsBHOCTI €MHICHUX
KOHTYpIB Ta IHAYKTUBHUX mepepi3iB. CkilaJlaHHd Ta 4YHCENIbHI METOIU PO3B'SI3KY
pIBHSAHb CTaHy. /[MCKpeTHI cXeMH1 MoJieJll KOMIIOHEHTIB KOJIa 1 iX 3aCTOCYBAaHHS IS
YUCEIBHOTO PO3B'A3KY PIBHAHL CTaHy. AHa3 JUHAMIYHUX MPOIECIB B YACTOTHIN
oOnacTi. 3actocyBaHHs nepeTBopeHb Jlammaca 1 @yp'e 11t po3paxyHKy HEpeXiTHUX
nporecis. HaGmmkeH1 1 YMcIoBl METOAM CIIEKTPATILHOTO aHalli3y. 3B'I30K NepexXiTHUX
1 YaCTOTHUX XapaKTEPUCTHK.

Enementu cunre3y niHiHUX Kul. BractuBocTi ¢yHKIINA 1 MeTOnM peaizallii
JBOTIONIOCHUKIB 1 YOTHPHUIIONIOCHUKIB TMACHBHUX €JNEKTpUYHUX KUl CuHTE3
0€31HAYKTUBHUX YOTUPHUIIOIIOCHHUKIB 3 aKTUBHUMH 1 HEB3aEMHUMU €JIEMEHTaMHU.

Kona 3 posnoainenumu napamerpamu. OCHOBHI PIBHSIHHS JOBIMX JIHINA 1 X
PO3BO30K JUIsl YCTaJIEHUX CHUHYCOINHUX KojuBaHb. [lepexigHi mpouecu B Kojax 3
PO3MNOAUIEHUMHU TapaMeTPaAMH.

Tema 3. Teopist HeJTiHITHUX eJIEKTPUYHUX KiJT

VYcraneHi mporecd B HENHIMHUX Kojax. MeToau po3paxyHKy HETiHIMHHX
EJIEKTPUYHUX 1 MATrHITHUX KUT MPU MOCTIMHUX cTpyMax 1 Hampyrax. OcoOmuBOCTi
HETIHIMHUX KUT 3MIHHOTO CTPYMYy 1 METOIM iX po3paxyHKy. AHali3 yCTaJeHHX
IPOIIECIB B HEJIHIMHUX KOJaX 3MIHHOTO cTpymMy. DOpMyBaHHS Ta YHCEIbHI METOIU
PO3B'SI3KY aNreOpaidyHuX PIBHIHD HEJIIHIMHUX PE3UCTUBHHUX €JIEKTPUUHUX Kild. MeTon
MaJjioro mapamerpy.

[Tepexigni mporecu B HemiHIHHMX Kojiax. (OCHOBHI METOAW aHami3y.
AcumntoTudHi MeToau. Metos 30ypeHHs. MeToa rapMOHIYHOTO OallaHCy 1 9acTOTHI
BJIACTUBOCTI HeNiHiIHHUX Ku1. Da3zoBa miommHa. MeTon 3MiHHUX cTaHy. YucenbHi
METOIM PO3B'A3KY HENIHIWHUX PIBHSIHL CTaHy. MeTOAM HESBHOTO 1HTETPYBaHHS.
JluckpeTHi Moneni HENMIHIMHUX PEaKTUBHUX EJEMEHTIB 1 IX 3aCTOCYBaHHS [IJIst
PO3paxyHKy TMHAMIYHHUX MPOIIECIB.

ABTOKOJIMBaHHs. Maifke TapMOHINHHI KOJTWBaHHA. PenakcaliiifHi KOJWBaHHS.
Crilikicte. Enepretwuni cmiBBigHOMmICHHsS. MaMMHHANN METOI  PO3paxyHKY
MEePIOIMYHUX 1 ABTOKOJIMBATBHUX PEKUMIB.

OCHOBHI BEKTOpH 1 OCHOBHI PIBHSHHS €JEKTPOMAarHiTHOTro mois. Cuctemu
piBHaHb MakcBena. EnextpoamHamiuai moteHmianu. ['panmuni ymoBu. Enepris.
Teopema Ymoa-Iloiinrinra. Teopema ["ayca.

Cratuuni nosis. OCHOBHI PIBHSIHHA €JIEKTPUYHOTO 1 MAarHITHOTO CTaTUYHOTO
nossi. KpaeBi 3amadi 1 Meroau iXx po3B's3ky. MeTon KOH()OPMHHUX NEPETBOPEHD 1
METOJ] PO3JUICHHS 3MIHHUX. YucenabHI METOAM PO3B'SI3KYy KpaloOBHX 3ajlay: METO]
CITOK, METO/JI KIHIIEBUX €JIeMEeHTIB. MeTO/l IHTerpajibHUX PIBHIHb TEOP1l MOTEHIIATY 1
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Horo uucenpHa peanizaiisi. €EMHICTh, EMHICHI 1 MOTEHIIIHHI KOS(IIIEHTH.

CrauioHapHi eneKkTpuyHi 1 MarHiTHI 1ojsi. OCHOBHI pIBHSHHS —MOJS.
Hudepenmiitna ¢opma 3akoHiB Oma, Jlenna-/Ixoyns, Kipxroda. ITloniOHicTh
CTaTUYHUX 1 CTal[lOHAPHUX  TMOJiB. BexkTopHMII  Mar”HiTHMH  MOTEHIIA.
[loTokomennenHss. BnacHa 1 B3aeMHa I1HAYKTHBHICTh. 3aCTOCYBaHHS METOMY
IHTETpadbHUX PIBHSHb.

3MiHHE eJIeKTPOMArHiTHE MOJ€ B MPOBIIHOMY CEpeNOBHUIIl. XBUII1 BIPOBIIHUX
cepenoBuniax. lloBepxueBuii edekr. IIpOHUKHEHHS MAarHiTHOrO TOJII B MAacuB
(depoMarHeTuka s IPSIMOKYTHOI XapaKTEPUCTUKU HaMarHigyyBaHHS.MojentoBaHHs
3MIHHUX ITOJIIB B IPOBIJIHUX CEPEIOBUIIIAX.

EnexTpoMarHiTHI XBWJI1 1 BHUIPOMIHIOBAaHHA. XBWJIbOBE PIBHSAHHA 1 HOTO
po3B'si30k.  ['apMoOHIiiHI  XBWJIl B 1A€aJIbHOMY  JIIEJEKTPUKY.  Biaourrs
€JIEKTPOMArHiTHUX XBWJIb. XBWJI1 B MPOCTOP1, 0OMEKEHOMY MPOBITHUMU T'PAHULISIMH.
XBuneBoau 1 pe3onaropu. Tunu xBuib. Pa3zoBa 1 rpynoBa MIBUAKICTb. PIBHSHHS
HNanamOepa. BumnpomiHiOBaHHS KBAaHTOBHX TeHepaTopiB. EinekTpomarHiTHi mois B
peanbHUX JieNIeKTpukax, (epoMarHeTukax 1 aHI30TPONHUX  CEpEeOBHILAX.
KomrmnekcHi mapameTpu cepeioBuIa.

YucenbH1 METOJIM pO3paxyHKY HeCTalllOHApHUX MOJIiB. ElekTpomMaruiTHi moss B
pyxoMux cepenoBuiiiax. OCHOBHI PIBHSHHS MarHiTHOT T'IpOAMHAMIKHU.

Po3aia 2 Texnika cCMJILHUX €JIEKTPUYHUX TA MATHITHUX MOJTiB

Tema 1. Egexktpodi3znuHi OCHOBH TeXHIKM CWIbHHUX €JEKTPUYHHUX Ta
MAarHiTHMX MOJIB

YTBOpeHHs Ta HEHTpali3allisl 3apsKEHUX YaCTUHOK B Ta3l. Pyx 3apspkeHux
JaCTHHOK B Ta3l. YMOBa CaMOCTIHHOCTI po3psay B rasi. [louaTkoBi Hampyru
IPOMDKKIB 3 OJHOPIIHUM Ta HEOJHOPITHUM EJIEKTPUYHHUM IojieM. JIaBuHHA Teopis
npoboro TayHceHnna-Poroscbkoro. 3akon Ilamena. CtpumepHa Teopis MpoOoro.
Oco0nMBOCTI MPOOOI  JIOBIUX TOBITPSHUX MPOMDKKIB, JIJAEPHUNM  IpoOIIEC.
XapakTepuCTUKA Ta OCOOJMBOCTI 3acTOCyBaHHs enerasy. llepexkputts TBepaoi
130111 B moBiTpi. CrocoOM MMIABUINEHHS HANPYrd TMEPEeKPHUTTS 130JAMINHUX
KOHCTPYKIiii. KopoHHMIT po3psia MOCTiHHOTO CTpymMy. BTpatn Ha KOpoHY Ha JiHii
enekTponepenadi. Pagio3aBaau Bijg KOpOHHOTO po3psiay. EdeKkTponpoBigHICTh piiuH B
CWIBHHUX ENeKTpUYHUX Moisx. Ilepenpo3psaHi mporecu B piauHax. 3amalrOBaHHS
po3psiay. JuHamika iMITyJIbCHOTO po3psaAy B piauHax. [Ipo6ii pinkux MieIeKTPUKIB 3
nomimkamu. Teopis TEII0BOTO MPOOOI0 TBEPAUX MieNEeKTPUKIB. Teopis eIeKTPUIHOTO
mpo0or0 TBepAWX MieneKTpuKiB. [IpoOiii HEOMHOPIMHUX TBEPAMX JIICTCKTPHKIB.
YactkoBi pospsnu. Crapinag i3ossmii. Po3psim mo 3a0pynHeHii Ta 3BOJIOKEHIH
MOBEPXHI 130JITOPA.

Tema 2. I'po3oBi nepeHanpyru i rpo303axucT eJeKTPUYHUX YCTAHOBOK

XapakTepuCTUKU Ta TMapaMeTpu po3psaniB OnuckaBku. ['po3ozaxucHe
3a3eMJieHHs. MeTou po3paxyHKYy Ta MOJIeNIOBaHHsA. [HAyKOBaHI mepeHanpyru Ha
NOBITpAHUX  JiHISX. llepeHanpyru mnpsmoro ynapy OJHMCKaBKM B JIHISAX
eleKkTponepenaydi. 3axuUCT BiA MNOpAMUX yJapiB OJUCKaBKU. 30HHU 3aXUCTY
OJIMCKAaBKOB1IBOJIIB. MeTonMKa BHU3HAYEHHS IMOBIPHOCTI MPOPUBY OJIMCKABKHU.
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Po3noBcro/i>keHHsT XBWJIb B JIiHIL. 3allOMJIEHHS Ta BIAOUTTS XBWJIb B JIHIAX
elexkTpornepenaydi. BMiuMB 1MIyJIbCHOI KOPOHM Ha XBWJIBOBI MPOIECHM B JIHIAX
enekTponepenayi. ['pozozaxuct miacraHuid. TpyOdacTi Ta BEHTUJIbHI PO3PAIHUKH.
Heniniiini oOMesxyBaui nepeHanpyr. Yucio rpo3oBUX BiAKIIOYEHb HOBITPSIHUXJIIIHINA
enextponepenaui, AIIB. Iloka3nuk rpo3oomipHOCTI miAcTaHUii. ['po3zozaxuct
MOBITPSIHUX JIIHIN €JIEKTpornepeiayi.

Tema 3. BHyTpilHi nepeHanpyru B eJIeKTPUYHHUX CHCTeMAX i X 00MesKeHHA

BHyTpimHi mnepeHanpyrd B Mepexax 3 130J1b0BaHOI0 HeiTpamio. Poib
AyronorairyBajbHUX anapartis. [lepeHanpyru npyu BUMKHEH1 HEHaBaHTaXEHUX JITHIH.
[lepenanpyru mpud BUMKHEHI HEHABAHTAXKEHUX TpaHchopmaropiB. Pe3oHaHCHI
NepeHanpyru B JHISIX enekTporepeaadi. OOMexeHHS BHYTPILIHIX NepeHamnpyr.
CraTucTUYH1 XapaKTEpUCTUKU BHYTPIIIHIX mepeHanpyr. Po3paxyHkoBa KpaTHICTb
BHYTPIILLIHIX MEpEeHAINpPYT.

Tema 4. I304MisT yYCTAHOBOK BHMCOKOI HANPYrd Ta BHCOKOBOJBTHI
BUIIPOOYBaJIbHI YCTAHOBKH

MeToau peryntoBaHHS €IEKTPUYHUX TIOJIB B I30JSI[IHHMX KOHCTPYKIIISIX.
[3omns11ist MOBITPAHMX JiHIN enekTponepenayi. OCHOBHI BUAM BHYTPIIIHBOI 130JIS1I1].
KopoTkodyacHa Ta JOBroTpuBaiia eJIEKTpUYHA MIIHICTh. [30JI4IisT CHIOBHX
TpaHchopmaropiB. [3omsiis cwioBuX KabeniB. [30JsI11is CHIIOBHX KOHJIEHCATOPIB.
[3onsiist 00epTOBUX €NEeKTpUYHUX MalinH. BucokoBonbTHI BBOAU. BumnpoOyBanHs
30BHIIIHBOT 130J1s1111. BumpoOyBaHHS BHYTpINIHBOI 130Jsmii. [[iarHocTyBaHHS
BHYTPIIIHBLOI 1301111, TpanchopmMaTOpHi YCTaHOBKH JJiI BUMIPOOYBAHHS 130JISIIII.
BumnpoOyBanbHi BHCOKOBOJBTHI YCTAaHOBKHM TIOCTIHHOTO cTpyMmy. ['‘eHeparopu
IMITYJICHUX Harpyr. MeToiu reHepyBaHHSI KOMYTaIlIHHUX IMITYJIbCIB.

Tema 5. TexHika BHCOKHX HANIPYT Ta BEJIMKUX CTPYMIB

BumiproBanHs  IMITyJbCiB  BUCOKOi  Hampyru. IloginbHUKM — HampyTwu.
BumiproBanHs BHCOKOi MOCTIMfHOT Ta 3MIHHOI Hampyrd. BumiproBaHHS BEIUKHX
IMITYJILCHUX CTPyMiB. BuMiproBaHHS €MHOCTI Ta KyTa JICJICKTPUYHUX BTparT.
CUnbHOTOYHI IMITYJIBCHI PO3PSAM Ta iX 3aCTOCYBaHHS. 3aps/KEHHS MaKPOCKOTIYHHIX
YaCTHHOK Ta IX pyX B eleKTpuuHOMY moii. Enexrpodinetpu ta enexkrpocenapatopu.
Exonoriyni ¢pakTopu NOBITPpSHUX Ta KaOEIbHUX JIIHIM HaIBUCOKOI HAIIPYTH.

Po3nin 3 Enexrpuyni cranumii, Mmepe:xki i cucreMu

Tema 1 EnexTpuuni cTaHmii

Oco0OIUBOCTI TEXHOJIOTTYHOTO PEKUMY EJICKTPUIHUX CTAHI[IN Pi3HOTO THUITY.

OcoOIMBOCTI TOJIOBHUX CXEM 1 CXE€M BJIIACHUX MOTPEO €IEKTPOCTAHIIINA Pi3HOTO
TUITY.

Pexxumu poOOTH CHHXPOHHUX T€HEPATOPIB Ta iX cUCTeMU 30y KeHHs. Pexumu
pOOOTH CUHXPOHHUX JIBUTYHIB Ta 1X CUCTEMU 30YIKEHHS.

Pexxumu poOOTH €JEKTPOABUTYHIB BIACHUX IMOTPEO €JNEKTPOCTAHIINA MpHU
HOpPMaJIbHUX Ta aHOPMAJIbHUX YMOBaXx.

Pexxumu poOOTH CUHXPOHHHUX KOMIIEHCATOPIB Ta X CUCTEMU 30y >KEHHS.



8

CuctemMu ymnpaBiiHHSA, KOHTPOJIO Ta CHUTHANI3aIlli HAa EJIEKTPOCTAHIISAX Ta
MIJCTAHIIAX.

3a3eMIII00U1 IPUCTPOT EIEKTPUUHUX YCTaHOBOK.

CumeTpuuHi Ta HECUMETPUYHI KOPOTKI 3amukaHHsA. CkJIagHi BUAU
nomko/keHb. CKIalaHHsS CXeM 3aMILIEHHS [Js pO3paxyHKiB. JlomylleHHd, sKi
3aCTOCOBYIOTHCHA.

Meronu OLIHKM HAIIHHOCTI CXEM €JEKTPUYHHUX 3'€lHaHb EeJIeKTPUUYHUX
YCTaHOBOK.

[IpakTyH1 METOIU PO3PAXYHKY CTPYMIB K.3.

Cyuacna teopis criiikocti. [IoHATTS npo nepiuii Ta Apyruil (mpsMuii) MeToaax
JIsnynosa. [IpakTuyHi1 KpUTEpii CTATUUHOI CTIHKOCTI.

[IpoTtikaHHs mpoliecy B Yaci Npy BETUKHUX Ta MaJuX 30ypeHHSIX.

Tema 2 EnekTpuuHi cucTeMH Ta Mepeski

CxemMu 3aMIllleHHsT CJIEMCHTIB EIIEKTPUYHUX Mepexk. Po3paxyHKOBI cxeMu
CJICKTPUYHHUX CHCTEM. 3BEJICHE Ta PO3PaxXyHKOBE HaBaHTA)KCHHSI.

BtpaTtu notyxHoCTI Ta eHeprii B JTiHIsAX Ta TpaHCchOpMaTopax Ta iX BUSHAUCHHS
1o rpagikaM HaBaHTaKEHb Ta YaCy HaMOUIbIINX BTPAT.

Po3paxyHOK peXMMy HAmpyrd B CIICKTPHUYHUX Mepexax cucreM. IlamiHs
HAIPYTH Ta BTPATH HAIIPYTH.

OCHOBHI METOAM PO3paxyHKy peXHMIB poOOTH  CKIaAHO3aMKHEHHX
CJIEKTPUYHUX Mepek. MeToja BY3JOBUX MOTEHIaliB. MeTos po3pi3aHHs KOHTYPIB.
Metonu po3B'Si3Ky PIBHSAHb YCTAJICHOTO PEXKUMY €NEeKTpUYHOI Mepexi. ITepariiini
METOJIU: MpoCTa iTepalis, Metoa 3ennens, meroa Heiorona-Padcona.

[lonsaTrss  pexuMmy  eneKkTpoeHepreTuyHoi  cuctemu.  JlokanbHi — Ta
3araJlbHOCHCTEMHI MapaMeTPH PEKUMIB eNIeKTpHIHUX cucTteM. Knacudikariis pe:xxumin
EJIEKTPOCHEPTETUYHUX CUCTEM. BUMOTH 10 PEKHUMIB €IEKTPOCHEPTETUYHUX CUCTEM.

XapakTepucTUKa TMOTY)KHOCT1 11eairi3oBaHoi enektporiepenadi. IIpomyckna
3IaTHICTH enekTporepenadi. CraTuvHa CTIMKICTD enekTporiepenadi. Kpyrosimiarpamu
eJIeKTporepe1ayi.

JlunamiuHa CTIHKICTh enekTporiepenayi. Kputepii auHaMidHOi CTIHKOCTI
enekTponepenadi. Kackagni aBapii Ta )KUBYUICTh €IEKTPOSHEPTETUYHUX CUCTEM.

HeonnopimnicTs  enexTpuuHux  Mepex. Dakrtopw, sKi  BH3HAYAIOTh
HEOJHOPIAHICTH EIEKTPUUHUX Mepexk. [IposBr HEOTHOPITHOCTI EICKTPUIHUX MEPEK.
Crocobu KoMMmeHcarlii HeOJHOPITHOCTI EIEKTPUUHUX MEPEK.

Hanbui enextponepenadi. lllnsaxu, meroan Ta 3aco0u 30UTBIICHHATPONYCKHOT
3IaTHOCTI Ta €KOHOMIYHOCTI POOOTH JabHIX CICKTpOIepeaay.

AnamiTnyaAi Ta TpadoaHATITHYHUNA METOAW aHamizy pexumiB podotu [EIL
ItygHi 3axoaW MO MiABHINCHHIO MPOITYCKHOI 3JaTHOCTI Ta JalbHOCTI Tepeaadi
€JIEKTPOCHEPT1l 3MIHHUM CTPYMOM.

JlanbHi enekTpornepenaadi MoCTIHHOTO cTpyMy. TeXHIKO-eKOHOMIYHI MMOKa3HUKH
JNaldbHIX TMepellad Ha 3MIHHOMY Ta MOCTIMHOMY CTpyMaXx, iX IOpPIBHIOBaHHS Ta
MEePCTICKTUBH 3aCTOCYBAHHSI.

PeryntoBaHHs HAPYru Ta €KOHOMIYHI PEKUMH E€JIEKTPUYHUX CUCTEM. SIKICThb
€JEKTPUYHOT €Heprii Ta 1i XapaKTepUCTUKHU. BinxuieHHs Ta KOJIMBAHHS HANPYTH,
MPUYMHU X BUHUKHEHHS, TPAaHUYHI BETUYNHH, BIUTHMB Ha POOOTY €ICKTPONPUIMAYiB.
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3acobu Ta crmocoOM pEeryjiroBaHHSA HANpyrd B EIEKTPUYHUX MeEpe)xax
eHeprocucteM. Po3paxyHok nmapameTpiB KOMIIEHCYIOUUX NPUCTPOiB. JIaBuHaHATIPYTH.
BuOip micis BCTaHOBIIEHHSI B MEpEX1 KOMIIEHCYIOUHUX MPUCTPOIB MOB3AOBXKHBOI Ta
MONEePEeYHO] KOMIIEHC Al

TpancdopmaTopHi 3aco0M pErystoOBaHHS HANpPyrd B EJIEKTPUYHUX Mepexax
eHeprocuctemMu. IIoHATTS mnpo 3ycTpiuHe peryntoBaHHsS Hanpyru. Cxemu
pETyJIIOBaHHS HAaIpyrd 3a JONOMOrow0 aBToTpaHcdopmatopiB. IloB3noBkHe Ta
IIOIIEPEYHE PETYJIIOBaHHA Hanpyru 3a nornomororo B/T.

bananc akTHMBHOI Ta pPEaKkTUBHOI MOTYKHOCTI Ta SKICTh €JIEKTPOEHEprii B
cuctemax. bananc Ta pe3epB akTUBHOI MTOTY>KHOCTI B eHeprocuctemMax. PeryiatoBanHs
4acTOTH B eHeprocucreMax. [lepBuHHE peryioBaHHS YaCTOTH, HEJIOJIKH IEPBUHHOTO
peryntoBaHHs. BropuHHe peryntoBaHHS 4acTOTHU. PeryintoBaHHs 4acTOTH B aBapiliHUX
pexxumax. [loHATTS mnNpo aBTOMATHYHE YACTOTHE PO3BAHTAKEHHS Ta CHUCTEMU
YaCTOTHOTO aBTOMATUYHOTO IMOBTOPHOrO BKIIOYEHHS. OCOOJIMBOCTI perytoBaHHS
4acTOTH B 00’ €JHAHUX €HEPrOCUCTEMAX.

Po3aia 4 EnekrpomMexaHiyHi CHCTEeMH aBTOMAaTH3ALIl TAeJeKTPONPHBO/

Knacudikariis mpucTpoiB aBTOMATHKH, iX OCHOBHI 0coOsmBOCTI. CucTeMU
aBromatnuHoro kepyBanHs (CAK), ¢ynkmionansHa cxema CAK Ta ii enemeHTH.
Cuctemu craburizarlii, mporpaMHOro peryiroBaHHs, ciaiakyrodi. Po3imkaeni CAK:
KOMITCHCAI[IHHI Ta TporpamMHOro kepyBaHHs. KoMOiHOBaHe KepyBaHHsS. 3arajibHi
Bimomocti npo enemeHntn CAK. 3BopotHi 3B'si3ku y CAK. 3BopoTHuHii 3B'A30K Ta
Koe(DIIiEHT MiCUIICHHS.

YMmoBu piBHOBaxkHoro crtany CAP. CraTtuuHi XapakTEepUCTHKU TpU
MOCTIZIOBHOMY Ta TapaleIbHOMY 3'€IHaHHI JIaHOK. XapaKTepUCTHKA JIAHOK 13
3BOPOTHUM 3B's13KkOM. CTaTHyHa MOXUOKA Ta Koe(iieHT miacuiaeHHs. [Iporupivus

BUMOT CTaTHKH 1 AuHaMiku. CTaTuyHa moxuOKa mpu KOMOIHOBAaHOMY KEepyBaHHI.
dopmu 3anucy piBHIHb CTATHKH.

CkrnagaHHs pIBHSAHB IMHAMIKH JJaHOK. MeTouKa cKiagaHHs piBHAHB. [IpuHImn
netektyBaHHs. ['imoTe3a Manmux BiaxwieHs BuimHerpaacbkoro. Meroau jgiHeapu3aitii.
®opmu 3anucy piBHSIHB quHamiku. OnepatopHa dopma Ta i1H. Tunosi manku CAP.
PiBHSIHHS Ta 4acOB1 XapaKTEPUCTUKHU JaHOK.

[lepenarouni ¢GyHKIli, YacTOTHI XapaKTepUCTUKH JaHOK. [Ipu3HaueHHs
nepenaroyHux QyHKIIIN 1 YacTOTHUX XapakTepuctuk. [lepegatouni ¢pynkitii Ta AOUX
IpU TOCTIIOBHOMY Ta MapajelibHOMYy 3'€THAHHI JIAHOK, JUIsl JIAHOK 13 3BOPOTHUM
3B'A3KOM.

JlorapudmidHi YacTOTHI XapaKTEPHUCTUKHU, iX OCOOIMBOCTI 1 MPHU3HAYCHHS,
nobynoBa norapudmiuaux xapakrepuctuk. AOUX i norapupmMidHi XapaKTepPUCTUKU
TUTIOBUX JIAHOK.

ITokasnuku sikocti CAP. Jluckperni cuctemwu, iX kmacudikamis. Pi3Henesi
PIBHSIHHS, TIEPETBOPEHHA, TMepenatoyHi (yHKIII IMOYJIbCHUX CcHUCTeM. YacToTHi
XapaKTEePUCTUKN JUCKPETHUX CHUCTEM. MeToau AOCHIIKEHHS CTIMKOCTIIMITYJIbCHUX
cucteM (kputepiii ['ypBiua, MuxainoBa, Haiikicta ta 1H.) CHUHTE3 AMCKPETHHX
KOPHUTYIOUUX TIPUCTPOIB METOIOM JIOTAPU(PMIYHUX TICEBAOYACTOTHUX XapPaKTEPUCTHK.

Exctpemanpai CAK. OcoOnuBocTi Ta Mexi 3actocyBaHHS. IloHATTS mpo
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(YHKI1}0O KOPUCTI Ta ONTUMAJIbHE KEPYBaHHS.

3arajgbpH1 BIJOMOCTI PO eieKkTponpuBo. IIpusHauenHs, ocoOauMBOCTI,, 3a7aui.
Bunu enexrpornpuBoaiB. @yHKI[IOHAIbHA CXE€Ma €JEKTPOIPUBOA.

MexaHiuHa yacTUHA eNeKTporpuBoja. KineMatnuHi Ta po3paxyHKOBI CXEMH.
CratnuHi HaBaHTa)XeHHA. BpaxyBaHHs BTpaT. PiBHSIHHS pyXy.

EnexTpoaBurynu mnoctiiiHOro crpymy. EnekTpomexaHiuH1 XapaKTepUCTUKH.
[Ipupogna xapakrepucTuka. Buau IITydHUX XapakTEpUCTHK. [aabMIBHI pPEKUMHU.
JluHami4H1 BJIACTUBOCTI. XapakTEPUCTUKUA JABUTYHIB IOCTIHHOTO CTPyMy 3
MOCJIIIOBHUM, 3MIIIaHUM a00 KOMOIHOBaHUM 30YIKEHHSM.

ACUHXpOHHI €NeKTpOABUTYHH. OJepKaHHS MEXaHIYHOI XapaKTEePUCTHUKHU.
Kog3anns. Ilpuponna mexaHiyHa xXapakTepUCTHKA. BuUAM MITYy4YHUX XapaKTEPUCTHK.
["anbmiBHI pesxxumu. [To0y10Ba MTYYHUX XapaKTepUCTHUK. JJMHaMiuH1 BIACTUBOCTI.

CunxponHi enektpoasuryHu. I[lpunuun nii. KyTtoBa xapakTepucTHKa.

["anbMmiBHI pexxuMu. JlnHamiyHa BiacTuBocTi. [lepeBaru Ta HelOMIKY.

Enextpomexaniuyna cuctema. PIBHSAHHS Ta CTpyKTypHa cxema. JluHamivHi
BJIACTHUBOCTI.

OnTumanbHl MEpexiHl MPOLECU:NO IIBUAKOMAII, BUTpaTaM eJIEKTPOEHEepTii 3
O0OMEKEHHSM MO0 MOMEHTY, MPUCKOPEHHI0 a00 pUBKY. BinmpaitoBaHHsl CTYNiHYATOrO
Kepytouoro Ta 30yprotouoro BruBY. IlmaBuuii myck. Pesepc. OcoOauBocTi
NepEeXiTHUX MPOIECIB IJI €JICKTPOBUTYHIB 3MIHHOTO CTPYMY.

TemnnoBi nepexigHi nporecu. HoMiHanbHI peKUMH €IEKTPOABUTYHIB. MeTonu
€KBIBAJICHTHOT'O CTPYMY, MOMEHTY, MOTYKHOCTI. BUOip MOTYKHOCT1 ABUTYHA.

PeryntoBaHHs KOOpAMHAT eJeKTponpuBoAa. Buam kepyBaHHS Ta OCHOBHI
¢ynkuii EIl. Cucrema mnepeTBoproBad 4YacTOTU-aCHUHXPOHHMM JBUTYH. TOYHICTS.
Jliama3oH peryntoBaHHS. EJeKTponmpuBoJI MpH MIJNOPSAKOBAHOMY PpETyJIIOBaHHI
KOOpAMHAT. PeryntoBaHHs MOMEHTY, CTPyMY, HIBUIKOCTI.

Po3ain 5 EjleKTpu4Hi MAIIMHY | anapaTu

Tema 1. MamuMHU NOCTIHHOTO CTPYyMY

- Konctpykitis Ta mpuHIu aii Mamuan nocTiitHoro crpymy (MIIC).

- Obmortku sikops MIIC. TIpocTi Ta ckinaaHi NETABOBI 1 XBHJIBOBI OOMOTKH.

- IIponecu xomyrartii B MIIC. CriocoOu mokpaIieHHss KOMyTarlii: 10AaTKOB1
MTOJTFOCH, 3CYB IIITOK, Tomo. KoMmmneHcariilina oOMoTKa.

- Bupaszu ansa enexrpopymiitaoi cunu (EPC) 1 enekrpoMarHiTHOro MOMEHTY
MIIC. SIBumie peakirii sKopsi Ta HOTO BIUIMB HA MarHITHUM MOTIK 30YKEHHS.

- T'enepatopu noctiitnoro crpymy (I'TIC). I'TIC 3 HezanexHuM, napaneabHUM1
3MilaHnuM 30y/DKEHHSIM Ta iXXapakTepucTuku. Y MoBu camo30ymkenns ['TIC.

- JIBurynm mocrtiitHoro ctpymy (AIIC). ATIC 3 He3amexHUM, MapaieTbHuM,
3MIIIaHUM 1 TTOCTIIOBHUM 30Yy/KEHHSIM Ta X XapaKTEPUCTHKH.

- Ilyck Ta cmocobu perymtoBanas mBHaKocTi obepranus JIIC.

Bubip BenuuuHM MOyCKOBUX  OMNOpiB. PeXuUM  elNeKTpOMarHiTHOro

ranpMmyBanHs JIIC.

- Tarosi JAIIC. Po6oui xapaktepuctrku JIIIC 3 mocnimoBHUM 30y 1KEHHSM.
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Tema2. Tpanchopmaropu

- Bbynosa Ta npunnun aii tpanchopmatopa. Knacudikaiis Tpancgpopmaropis.
Koediuient tpanchopmanii. Koncrpykuis 0oOMOTOK Ta MarHiTornpoBoy TpudazHux
TpaHCPOPMaATOPIB.

- Cxemu Ta T1pynu 3'€qHAHHA OOMOTOK OAHO(Aa3HUX Ta TpUPazHUX
TpaHCPOPMaATOPIB.

- Bumi rapmoHiiiHi B KpUBiii HaMarHi4yru4oro CTpymy, MarHiTHOTO MOTOKY
ta ¢azuux EPC Tpudazux TpaHcpopMaropiB mpu pI3HUX crHocodax 3'€THAHHA
NEPBUHHUX Ta BTOPUHHUX OOMOTOK.

- IlpuBeneHHs BTOPUHHOI OOMOTKM TpaHC(HOPMATOPIB [0  MEPBUHHOI
OOMOTKH.

- Pexxumu HepoOodoro (xosoctoro) xoay (XX) ta koporkoro 3amukanss (K3)
tpanchopmaropiB. Hampyra K3 Ta crpym XX. Brtpatu B pexumax XX i
K3.ExcniepuMeHTanbHe BU3HAUCHHS TapaMeTPiB CXEMU 3aMilllCHHS.

PoGota TpanchopmaTopiB mij HaBaHTaKeHHSIM. (OCHOBI
MaTeMaTH4HIpiBHAHHI. CXeMH 3aMillleHHS TpaHChopMaTopy.

BexropHni Ta enepreruuni giarpamu. Buznauenns KK/ tpanchopmaropa.
30BHINIHS  XapaKTepUCTUKA TpaHCPopMaATOpy TMpH PoOOTI 3
pisHMMXapakTepoM HaBaHTaxeHHs (R, L, C).

- IlapanenbHa pobora TpaHchopMaTopis. YMoBu BMUKaHHS
TpaHchopMaTopiBHA NapayiesibHy poOoTy.

- CoemianeHl TUMHM TpaHchopmaTopiB. ABTOTpaHCHOpPMATOPH Ta

0aratooOMOTKOB1 TpaHCHOPMATOPH.

- HecumerpuuHni pexxumu pobotu TpaHchopMaropiB. MeToa CHUMETPUUHUX
CKJIaJIOBHX.

Tema 3. 3arajibHi NUTAHHS Teopii MAIIIUH 3MiHHOT0 CTPYMY

- KoHcTpykiis MamH 3MIHHOTO CTpymy. [3o5smiss oOMOTOK. YMOBH
OTpUMaHHS 00EPTOBOT0 MarHiTHOTO IOJISl B MaIllMHAX 3MIHHOTO CTPYMY.

- IIpunaiunu OyI0BU Ta OCHOBHI THITM OOMOTOK 3MIHHOT'O CTPYMY.

- MarniTHe TmToJie MalIMH 3MIHHOTO CTPyMy Ta MOro po3paxyHOK.
[HAYKTUBHICTH Ta B3a€MOIHIYKTHBHICTH OOMOTOK. MarHiTHi TOTOKHA B3a€MOIHIYKITii
Ta PO3CIFOBaHHS OOMOTOK.

- EPC Butka, xorymku, (asu oOMOTKH 3MiHHOTO CTpymMy. OOMOTKOBIi
koedimientn. Criocobu 3menmenns uimux rapMoHik B EPC. Ckic ma3sis.

- Marnitopymriitai cumu(MPC) oOMOTOK MammH 3MIHHOTO CTpyMmy. Bumii
rapmoHikuMPC.

Tema 4. ACHHXPOHHI MAILIMHKA

-  Konctpykmiss Ta mnpuHIMn Aii acMHXpOHHOI MamuHU. KoB3aHHS.
ACWHXpOHHA MalIuHa 3 KOPOTKO3aMKHEHHUM 1 ()a3HUM POTOPOM.

- PiBHSIHHS €NEeKTpUYHHX KiT1 OOMOTOK cTaropa Ta poTopa. [IpuBenenHs
0OMOTKH poTOpa 10 00MOTKHU cTtaropa. Cxema 3aMIlIeHHsI ACUHXPOHHOI MAIlIUHH.

- PexumMu poOOTM aCMHXpPOHHOI MAIIWMHU: JBUTYHHUM, TE€HEPATOPHMUIA,
€JIEKTPOMArHiTHOTO rajgbMa. BeKTOpHI Ta eHepreTUyHI1 Jlarpamu.

- MexaHiyHa XapaKTepUCTHKA ACHHXPOHHOI MalMHU. MakcuMallbHUN



12

MOMEHT Ta KpUTHYHE KOB3aHHA. P0O0Y1 XapaKTepUCTHKU aCHHXPOHHOTO IBUTYHA .

- Ilyck Tpuda3zHuX aCHHXPOHHUX JBUTYHIB 3 KOPOTKO3aMKHEHUM 1 (ha3HUM
poTopoM. JIBUT'YHH 3 MMOKPALIEHUMHU TyCKOBUMHU XapaKTEepUCTHKaMU (TIMOOKoNa3Hi, 3
MOABIMHOIO KIIITKOIO POTOPA).

- CrnocoOu peryitoBaHHS HIBUAKOCTI OOEPTaHHS ACUHXPOHHUX JBUTYHIB.

- ABTOHOMHUI aCUHXPOHHUUTEHEPATOP. Y MOBH CaMO30yI>KEHHS.

- Tunm onHoda3HUX AaCMHXPOHHUX JABUTYHIB (3 IYCKOBOI OOMOTKOIO,
KOHJIEHCATOPH1),CIIOCO0M 3aIyCKY iX Ta XapaKTEPUCTHUKHU.

- Hecumerpuuni pexxumu poOOTH aCUHXPOHHUX MallvH. BriuB Hecumerpii
Hallpyrd SKHUBJICEHHS 1 T¢apaMeTpiB OOMOTOK Ha MEXaHI4Hl XapaKTepHUCTUKHU
ACMHXPOHHUX JIBUTYHIB.

Tema 5. CHHXPOHHI MAIIMHH

- KoHcTpykuis Ta mnpuHOHMN il CHHXPOHHOI MAaIIMHU. SIBHOIOIIOCHI

1HESIBHOTIOJIFOCH1 CMHXPOHH1 Mamuau. OOMoTKa 30yHKeHHs 1 AemiidepHa
00OMOTKaA.

- CuHXpOHHa MalIMHa B PeKKUMi HepoOOYoro (XojocToro) xony. Bumoru
JOPO3MOALTY MAarHiTHOTO MOJISI B IOBITPSTHOMY ITPOMIKKY.

- SlBume peaxiii SIKOpsS B CHHXPOHHIA MamuHI Ta (PakTopu, 10 Ha
HBOTOBILJIUBAIOTh.

- PiBHsIHHS, mapaMeTpu Ta BEKTOPHI JiarpamMu Tpu(azHOTO CUHXPOHHOTO
re’epaTopa Ipu CUMETPUYHOMY HAaBaHTa)KEHHI.

- ABTOHOMHHUI CUHXPOHHHUH T'€HEpaTop Ta HOro XapaKTEpPUCTUKH.

- [lapanensHa po0GOTa CHHXPOHHOIO TEHEpATOpa 3 MEpEeXer. YMOBH Ta
crocoOM BMHMKAaHHS CHHXPOHHOTO T€HEpaTopaHa MapayielibHy poOoty, V - moji0Hi
XapaKTEePUCTHUKH, PETYJIIOBAaHHS aKTUBHOI Ta PEaKTUBHOI NOTYKHOCTI CM.

- KyroBi xapakTepucTUKH CUHXpPOHHOI MamuHu. CTaTMyHA Ta JUHAMIYHA
CTIHKICTh POOOTH CHHXPOHHOT MaIlTHHHU.

- CHUHXpOHHHUH JABUTYH Ta CHHXpOHHMH kommeHcarop. Crocobu 3amycky.
BexTopHi giarpamu. Po6oui ta V - mogiOH1 XapaKTepUCTHKU.

- TlepexinHi, aCHHXpOHHI Ta HECUMETPUYHI PEKUMH POOOTH CHHXPOHHOT
MalllUHU. [HIYKTUBHI ONOPU CUHXPOHHOI MAIIMHU B MEPEXITHUX Ta HECUMETPUUHUX
pexumax poboTH.

Tema 6. EnekrpuuHi anapatu

-  Knacudikamiss enekTpuyHUX amapartiB  Ta OCHOBHI BHUMOTH, IO
npea’ IBISIOThCS 10 HUX.

- EnextponnHamiuHi CHITM B €IEKTPUYHUX amaparax.

- TemnmnoBi mporiecu B €JIEKTPUYHUX amaparax.

-  EnexTpuyHi KOHTaKkTH: BU3HA4YeHHS 1 Kiacuikaiis, iX omip, maTepiaim,
HarpiBaHHS KOHTAaKTiB, €JEKTPOJWHAMIUHI CHJIM B KOHTakTax. KoHCTpyKIii
HU3BKOBOJIFTHUX Ta BUCOKOBOJIbTHIX KOMYTAI[IHHUX KOHTAKTIB.

- EnexTpuyHa ayra Ta METOJM ii FaCiHHS.

- EnexTpoMmartiTHi MpUCTPOI B €JIEKTPUUHUX alapaTax.

- Kunacudikaiis komyrauiiaux anaparis 10 1000 B, kaTeropis 3acTocyBaHHS.
PyOunpHukun Ta nepemukaui. KoHTakTopu Ta myckadi. ABTOMATHYHI MOBITPSHI
BUMHKAaYI.
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-  Knacudikauis xomytamiiinux amapatis Bume 1000 B. Pos'ennysauli,
KOpPOTKO3aMHUKaul Ta BIAOKpemitoBadi. BuMukaui HaBaHTakeHHs. CUIOBIBUMHKAYi:
Kjacu@ikaiis, TEXHIYHI HapaMeTpHu.

- IlpuBogum koMyTaliiiHUX amapaTiB: BU3HauyeHHs 1 kiacudikanis. Bulip
KOMYTAI[IHHUX anaparTiB: 3arajibHl YMOBU BUOOPY €IEKTPOTEXHIYHUX MPUCTPOIB.

- BumiproBasibHI amapaTd: BUMIPIOBaJIbHI TpaHC()OpPMATOpPU  HAIpYTH,
BUMIpIOBaJIbHI TpaHCc(hOpMaTOpU CTPYMY Ta iX BHOIp.

- 3axuCHI amapaTtu: IUIaBKi 3alOO0DKHUKHM Ta iX BHOIp, MPUCTPIN 3aXHCHOIO
BUMKHEHHS, PO3pAJHUKM Ta OOMEXyBadl IEpeHaNpyryd, CTPyMOOOMEKYyBallbH1
peaxkTopu.

- Enextpomexaniune pene: kiacu@ikaiis 1 IpUHLIMI i

Po3nin 6 Herpaguuiiini Ta BifHOB/II0BaHI J:Kepesia eHepril

Tema 1. BiTpoeHepreTnKa

OcHOBHI TapaMeTpH BITPOBOTO MOTOKY i 3aCO0M 1X OMMCAHHS B Yaci i mpocTopi.
Tunu BiTPOYCTAHOBOK 1 BiTpOreHepaTopiB. Ix mepesarm i Hemoniku. OCHOBHI
MOJIOKEHHSI  aepOMEXaHIYHOTO  PO3paxyHKy BiTporerepatopiB. OcoOmmBOCTI
CIICKTPUYHUX CXEM BITPOrE€HEPATOPIiB TOCTIMHOTO CTPYMYy 1 1X BHUKOPHCTAHHS.
OcoOJMBOCTI  CJIIGKTPUYHUX CXEM BITPOTCHEPATOpPiB 3MIHHOTO CTPyMy 1 IX
BUKOPUCTAHHS. XapaKTepH1 peKUMH POOOTH BITpOTreHepaTopiB (IMyCK, HOMIHAJTLHUM
peXuM, 3yIUHKa) 1 AITOPUTMH 1X peaiizanii. Metoau 1 TexHIuHI 3aco0u crabirizamii
4acTOTH OOepTaHHS BITPOTEHEPATOPIB.

Tema 2. CoHsiuHA eHepreTHKA

OcHOBHI mapaMeTpu, SKi XapaKTepu3yloTh TIOTIK COHSYHOI €Heprii.
EnexrpoaumHaMiuHi MiaX0au 0 OMUCAHHS B3a€MOJIII COHIYHOTO BHIIPOMIHIOBaHHS 3
aTMoc(heporo 1 KOHCTPYKTUBHUMHU €JIEMEHTaMH COHSYHHUX KOJICKTOPIB 1 (hoTobaTapei.
OCHOBHI KOHCTPYKIIii COHSYHHMX KOJEKTOopiB 1 (otobarapeii. Mopeni reneparii
eJCKTPOPYIIIHHOI CUIIM B (POTOETEKTPUYHHUX IEepeTBOproBavax. Mojeni reneparii
TEIJIOBUIIJICHHS TIPH B3a€EMOJII COHSYHOIO BHUIIPOMIHIOBAHHS 3 €JIEMEHTaMU
COHSIYHUX KOJIEKTOpiB 1 (oTtobarapeil. Mojeni TEmIoBOro CTaHy COHSYHHUX
KoJekTopiB 1 (orobdarapeit. CTpyKTypu 1 CXeMU AKTHBHUX 1 IMAaCHUBHUX CHCTEM
COHSIYHOTO TeIUIONocTauaHHs OyaiBens 1 cmopyd. OcoOiMBOCTI  COHSYHHUX
CHEPreTHYHNX CHCTEeM 3  BUKOPUCTAHHSM  KOHIIGHTPOBAaHOTO  COHSYHOTO
BUIIPOMIHIOBaHHSI.

Tema 3. IlepeTBopeHHSI Ta aAKyMYJIOBAHHSI eHeprili BiJHOBJIIOBAJIBLHUX
axepes

[MpuaMn aii XiMivEEX Kepen cTpyMy. CXeMu BUKOPUCTAHHS E€IEKTPHUYHUX
aKyMyJIATOpPIB B CHCTeMax eHepromoctadaHHi. OCHOBHI THIH EIEKTPOXIMIYHUX
aKyMYJIATOPiB eNeKTpUIHO1 eHeprii. CXeMu BUKOPUCTAHHS TETUIOBUX aKyMYJISTOPIB B
cUCTeMax TerwionocTtadyands. [IpuHIUNM po3paxyHKY TETUIOBUX Ta EIEKTPUIHHX
aKyMYJISITOPiB €Heprii.
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Tema 4. KomniiekcHe BUKOPUCTAHHS BiJITHOBJIIOBAJIBHMX JIZKepes eHepril

EneprorexHonoriydi By3nu. Mertoau onTuMmizalii napamerpiB KOMOIHOBaHUX
CUCTEM TEIUIONOCTAYaHHA. BUMOTM J0 KOMOIHOBAaHUX CHCTEM EHEpPrornocTayaHHS.
[TpuHnu noOya0BH KOMOIHOBAHMX CUCTEM €HEPIrONOCTaAYaHHS.

Tema 5. BUKopucTaHHS reoTepMaJIbHUX pecypciB

OcHOBHI mapamMeTpu TeoTepMalibHOT eHeprii. MeToau MOJEIOBaHHS
reoTepMajbHUX KOJEKTOPIB 1 CBEp/UIOBMH. BapiaHTM cXeM BHKOPUCTaHHS
reoTepMaibHOI €Heprii Juisi moTped eNeKTporocTadyaHHs. TUIOBI cXeMHBUAOOYTKY
reoTepMaibHUX PECYPCIB.

Tema 6. BukopucTaHHs iHIIMX BUIIB BiTHOBJIHOBAJIbHUX JKepeJl eHepril

[IpuHIMO A1i €HeproycTaHOBOK, SIKI BUKOPUCTOBYIOTh E€HEPril0 MajuX piK.
[IpuHIMNO A1 XBUIBOBUX €HEPreTUYHUX YCTaHOBOK. [IpuHIMn aii G10eHepreTHYHUX
ycTaHOBOK. [IpuHIIMI po6OTH €HEProyCTaHOBOK, K1 BUKOPUCTOBYIOTh TEMIIEPATypHI
1 KOHIICHTpAIIiiH1 TpaieHTH B MOPChKiil BO1. [IpuHIIMN A1i MarHiTOriApOIMHAMIYHUX
reHeparopiB. [lpunmun nii  TepMmoemiciiiHux reHeparopiB. [lpunmmun il
TEPMOENEKTPUYHUX  TEHEepaTopiB 1  TEPMOXOJNOAUIbHUKIB.  [lpuHnun il
KOMITPECOPHUX 1 a0COPOILIMHIX TEIJIOHACOCHUX YCTAHOBOK.

Po3ain 7 Cucremu 3a0e3lnedyeHHs1 CIOKUBAYIB €JEKTPUYHOKO €HEPTi€lo,
€JIEKTPOTEeXHIYHI KOMIUIEKCH, €JeKTPOMEeXaHiYHi CHCTeMH, aBTOMATH3ALisl
€JIEKTPOTEXHIYHMX Ta eJEeKTPOTEXHOJOTNiYHUX KOMILUIEKCIB, €eHepreTuYHui
MEeHe)KMEHTTa eHeproedeKTUBHICTH

1. XapakTepucTuka eHepPreTUHYHUX KOMILJIEKCIB Ta CHCTEM.

1.1 EseprernyuHe rocrnoaapcTBo Ta oro eixemeHTH. OCHOBHI BUIW TAJHWBHO-
EHEePreTUYHUX pecypciB, iX kiacudikarmis. IlaauBHO-eHEPreTUYHUN KOMILIEKC SK
CKJIaJ0OBa YacTHUHA EKOHOMIKM. 3OBHIIIHIA Ta BHYTPIIHIA 3B'I3KM NaJIUBHO-
€HEPreTUYHOTO0 KOMILIEKCY.

1.2 TexHOJOTi4HI CHUCTEMH TMaJWBHO-CHEPreTHYHOI0 KOMIUICKCY. ByriapHa
npomucioBicte. HadroBa Ta  HadTOomepepoOHa  mpommucioBicTh.  ['a3oBa
MpOMHUCIIOBICTh. EnekTpoenepreruka. Snepna enepretrka. TermionocrayaHHs.

1.3 ExonomiuHi acriekTH eHepreTuku. EHepreTnka sk mpUpoJHA MOHOMOTIS.
Metonu ¢opmyBaHHs 11iH 1 TapudiB Ha manuBo Ta eHeprito. [logatku Ta iHBECTHUIIII B
eHepreTHIll. BIuiB MiHOBUX 1 MOIaTKOBUX (haKTOPIB HA OOCATH CTIOKUBAHHS ITaJIMBa 1
eHeprii. MeToin eKOHOMIYHOTO PETYTIOBAHHS B €HEPTETHILL.

2. CucTeMHi 10CTiIZKEHHSI B eHEPreTHIi.

2.1 Enepretka sk 00'€KT CHUCTEeMHHUX JOCHIIXeHb. OCHOBHI TOHSTTS
CUCTEMHHMX JIOCIIKEHb. lepapXist BeMMKHUX cUcTeM eHepreTuku. O0'eKTUBHI TEHICHITIT
PO3BUTKY Ta (YHKIIIOHYBAaHHS CUCTEM €HEPIETUKH.

2.2 BrnactuBocTi cuctem eHepreTukd. BiacTHBOCTI pO3BUTKY, HEMOBHOTH
iH(}opmaIllii, HEZOCTaTHbOI BHU3HAYEHOCTI ONTUMAIBHUX pPIII€Hb, JUHAMIYHOCTI
BEJIMKUX CUCTEM eHepreTuku. HaaiiiHiCTh eHepreTUYHUX CUCTEM Ta KOMIUIEKCIB.

2.3 MaremMatnuHuii  amapaT CHUCTEMHHUX JOCHKEHb B CHEPIeTHIII.
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ImoBipHiCHI MeToAM Ta cdepa iX 3aCTOCYBaHHS B €HepreTuili. Teopis onTUMaIbHOIO
yrnpapiiHHs. CTaTUCTUYHE MOJEIIOBaHHI. MaTemMaTnuHa eKOHOMIKA.

3. ITanuBHO-eHepreTHYHUI OaJIaHC.

3.1 [lonsitts mpo enuHuil eHepreTuyHUi Oananc. Pi3HOMaHITHI BUIU
MaJUBHO-CHEPreTUYHUX OanaHciB Ta iX cTpykTypa [lanmBHO-eHepreTHUHMM OanaHC
Ta OKpeMi OajaHCH MaJMBHO-€HEPreTUYHUX pecypciB mo BuaaM. ['padiuni miarpamu
JUTSI BABYCHHS CTPYKTYPH IMAIMBHO-CHEPTETUYHUX OaslaHCiB. AHaIi3 OCHOBHUX BTpPAT
MajuBa Ta €HEprii.

3.2 CrpykTypa Ta TEHICHIIII €HEePrOCMOKUBaHHA. MeTOANYH1 MIAX0AU A0
NPOTHO3YBaHHS  €HEProCMOXMBaHHSA. [lOKa3HUKM  CHEPrOMICTKOCTI 00 €EKTIB
SHEProCIOKMBAaHHS Ta 1X aHaii3. TeHIEHI 3MiHU CTPYKTYpH €HEPrOCIOKHBAHHS.
Bulip ontumanbHOi CTPYKTYpH €HEPrOHOCIIB.

4, ExoHomiko-MaTeMaTHYHe MOIEJTIOBAHHS €HEPreTUYHUX CHCTEM Ta
KOMILJIEKCIB.

4.1 TexHiKO-eKOHOMIYHI ~ PO3pPaxXyHKH  EHEPreTMYHUX  CHCTEM  Ta
KoMIUIeKCiB. CTPYKTypa KalliTaIbHUX BKJIAJICHb Ta €KCIUTyaTallIHHUX BUTPAT 00'€KTIB
NaJIMBHO-CHEPT€THYHOTO KOMIUICKCY Ta HOT'0 TEXHOJIOTTYHUX cucTeM. [[iHu Ta KiHIeBi
BUTpPAaTH Ha TAJIMBHO-CHEPIeTHYHI pecypcu. 30WUTKM  BiJ  HEJOMOCTABOK
eHepropecypciB Ta 3a0pyJAHEHHS HaBKOJUIIHBOTO cepeloBula. BpaxyBaHHs
HAJIWHOCTI MPU ONTUMI3aIlll CUCTEM E€HEPIreTHKHU, OILIHIOBAHHS TEeXHIYHUX PHU3UKIB
IHHOBAIIITHUX PO3POOOK.

4.2 bararopiBHeBa cuctema Mojenel i onTUMI3allli po3BUTKY MaJIUBHO-
E€HEePreTUYHOr0 KOMIUIeKCy. Bubip parioHanpHOro yucia piBHIB iepapxii y cucreMi
monened. ETanu 1HAMKAaTUBHOTO IUIAHYBAaHHS Ta MPOTHO3YBaHHS. THUIM €KOHOMIKO-
MaTEeMaTUYHUX MOJENeNd Uil ONTUMI3allii CTPYKTYpH MajJuBHO- EHEPreTUYHOTO
KOMILICKCY.

4.3  MogentoBaHHsl ONTUMAJIBLHOTO PO3BUTKY MMAJMBHO-CHEPTETUYHOTO
KOMIUIEKCY 3 ypaxyBaHHSM HaJIAHOCTI. 3ajaya ONTHUMAJIBLHOTO pPE3epPBYBaHHS
CTPYKTYPH THaJIMBHO-CHEPTE€THYHOT'O KOMIUIEKCY Ta HOro0 TEXHOJOTTYHUX CHUCTEM 3
ypaxyBaHHSIM B3a€MO3aMIHHOCTI €HEpProHociiB. By310BI HOpMaTHBH HaAIHMHOCTI
eHepromnocrayaHHs. JKuBy4icTh EHEPreTHYHIX CUCTEM Ta KOMIUICKCIB.

o. IIpu3HayeHHA Ta XapAKTePUCTHKH €JTeKTPOTeXHIYHUX KOMILIEKCIB.

5.1 EdexkTuBHICT, BUKOPUCTAHHS €IEKTPUYHOT EHEPTii Ta 1i MepeTBOPECHHS
B 1HIII BUM €HEPrii IpH peatizallii TeXHOJIOTTYHUX TPOIIECiB.

5.2 OcobnuBocTi TOOYymOBM Ta (YHKI[IOHYBaHHS €JIEKTPOMEXaHIYHUX,
CIEKTPOTEPMIYHHX, EJIEKTPO3BAPIOBAILHUX, EICKTPOXIMIYHUX, EJIEKTPOICKPOBHX,
EIEKTPOCTATUIHUX, MATHITOCTATUYHUX T4 MArHITOAMHAMIYHUX YCTAHOBOK.

5.3  3arampHa XapaKTePHCTHKA aBTOMATHU30BAHMX CHUCTEM KEPYBaHHS
TEXHOJOTITYHUMH TIPOIIECAMH.

6. EjleMeHTH eJ1eKTPOTEeXHIYHUX KOMILIEKCIB

6.1 Enexrpomammuni nepetBopioBaui. CuiioBi TpaHchopMaTopH, iX BUIH Ta
pexuMu podotu. Peaktopu AJist Ki1 3MiHHOTO Ta MOCTIMHOTO CTPyMY.

6.2 EnexrpuuyHi MalmvHU 3MIHHOTO Ta MOCTIHHOTO CTPyMy: iX THIIH,
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MPUHIIUIHN Ta PEXUMHU POOOTH.

6.3 HekepoBaHi Bumpsimiisiui 3MiHHOTO cTpymy. KepoBaHi THpHCTOpPHI
BUINIPAMJISYl OJHO- Ta TpUda3HOro cTpymy. I[HBepTOpM CTpyMy Ta HampyrH.
Pe3onancHi 1HBepTOpU. THUPUCTOPHI Ta TPAH3UCTOPHI MEPETBOPIOBAaYl YACTOTH
3MIHHOTO  cTpymMy. HamiBIpoBIiAHMKOBI  MEpPETBOPIOBAaYl  3MIHHOI  HampyrH.
CrabinizaTopu Hampyru ta ctpymy. lupoTHoiMmynbcHI mnepetrBoproBaui.CucreMu
IMITYJIbCHO-()a30BOr0 KepyBaHHs. MarHiTHO-TUPUCTOPHUI MEPETBOPIOBAY HANPYTH.
AxtuBH1 (utbTpu. DUIBTpO-KOMMIEHCYIOUl NpUCTPOi. EnekTpomexaHiyHl HpuUCTpoi
aBTOMAaTU30BaHUX  eNeKTponpuBodiB.  JlaBaui Ta  3agaBayl  KOOpAMHAT
EJIEKTPONPUBOAY. AKYMYJSITOPH Ta HAKONMMYYBaul EHEPIriiajis elIeKTPOKUBICHHS
(eIeKTpOXIMIYHI, €JIEKTPUYHI, €JIEKTpOMEXaH14yH1): noOyaoBa, NPUHIMI POOOTH Ta
OCHOBHI IMOKa3HUKH.

6.4  KomyramiiiHi enemMeHTH Ta IX XapakTepucTuka. Po3’egnyBaui i
BUCOKOBOJIbTHI ~ BUMHKaul.  KomyTratropu  IMIOYJIBCHUX  JKEpEIl  CTPyMYy.
HaniBnpoBiZHUKOBI Ta HAMPOBIAHUKOBI KOMYTaTOpU CTpyMy. IHTerpajibHi MOIyi
Ta MIKPOIIPOIECOPH.

7. EnexrpomexaHnivyHi cucrteMu

7.1 3aranpbHa (QyHKIIOHAJIbHA CXEMa EJIEKTPOMEXaHIYHOi  CHCTEMH.
XapaKkTepUCTUKA  THUIIOBHX  HaBaHTAXKCHb  PETYJIBOBAHMX  CJIECKTPOIPHBO/IIB.
Po3paxyHkoBi cxemMu Ta MaTeMaTHYH1 MOJIe]Il MEXaHIYHOT YACTUHH €JIEKTPOIIPUBO/IIB.
PiBusiHHs pyxy. Pexxumm poGotu enexktponpuBoniB. Pexumu  (QyHKIIOHYBaHHS
MEXaTPOHHUX IMITYJTLCHUX CUCTEM.

7.2  CrpykTypHa cxema Ta MaTeMaTU4YHA MOJIENb y3aralbHeHOI eIeKTPUYHOT
MalmuHU. Pexxumu  mepeTBOpeHHs — eNeKTpu4Hoi eHeprii.  EnexkrpomexaHiuHi
BJIACTUBOCTI Ta CTPYKTYPH CXEMHU €JEKTPOABUTYHIB TIOCTIHHOTO CTpyMy 3
HE3IC)KHUM, TIIOCTIJOBHUM Ta 3MIIIAaHUM 30Y/UKEHHSM; 3MIHHOTO CTPyMY:
ACUHXPOHHUX Ta CHUHXPOHHHX, iX poOodi Ta MycKoBi xapaktepuctuku. CrocoOu
peryntoBaHHs ImBHAKOCTeH. KOHCTPYKTHMBHI BJIACTMBOCTI, XapakTEPUCTHKU Ta
peXUMH POOOTH BEHTHJIBHOTO Ta KPOKOBOTO €JIEKTPOJABUTYHIB. B3aemo3B’s3aHmit
enextponpuBoa. CTPYKTYpHI CXEMH, PETYJIOBAJIbHI BJIACTUBOCTI, TTOKA3HUKH SKOCT1
JUHAMKHA Ta CTaTHUKWA TUIIOBUX CTPYKTYp €JIEKTPOMEXAaHIYHMX CHCTEM Ha OCHOBI
EJIEKTPOMPHUBOIIB TMOCTIHHOTO Ta 3MIHHOTO CTPYMY 3a CXEMOK ‘“KepOBaHUU
nepeTBoproBay-IBUryn”. CHcCTeMU THUIy “KEpOBaHHM NEPETBOPIOBAY-IBUTYH B
EJIEKTPONPUBOIAX TMOCTIMHOTO Ta 3MIHHOTO CTPYMY 1 OCOOJHMBOCTI pETyJIIOBaHHS
MOMEHTY (CTpyMY) Ta MIBHIKOCTI B CHCTeMaX: “KepOBaHUM MEPETBOPIOBAY - JBUTYH
MOCTIMHOTO CTpyMY”, “TeHepaTop-ABUTYH , TIEPETBOPIOBAY YACTOTH - ACHHXPOHHHIM
(CMHXpOHHHUI) BUTYH, “THPUCTOPHUMN PETYISATOP HAIPYTU - ACUHXPOHHUMN JBUTYH .

7.3  CrpykTypHa cxemMa Ta MaTeMaTW4Ha MOJENb MEXaTPOHHOI CHUCTEMU
TEXHOJIOT1YHOTO KOMIUIEKCYy. CHCTEMH eIeKTPOTiAPaBIIYHOTO KEpyBaHHSI 3
amanTuBHUMHU QyHKIIIMA. CrmocoOW peryimioBaHHS EHEPreTUYHUX IapaMeTpiB
BUKOHABUYMX OpraHiB. KOHCTPYKTHBHI BJIACTHUBOCTI, XapaKTEPUCTHUKUA Ta PEKAMU
poOOTH EIEKTPOTiAPABIIYHOTO MNPUBOAY MEXaTpOHHOI cucteMu. CHUCTEMU THUITY
“BUKOHAaBUYMU opraH — poOode cepenoBuille” B MEXaTPOHHUX CHUCTEMax 3
IHTENEKTyalbHUM KepyBaHHSM. CTaTUCTUYHE MOJICTIOBAHHS EJIEKTPOMEXaHIUHUX
CUCTEM Ta KOMIUIEKCIB. MeTroau, Teopis 1 3acoOM BHU3HAYEHHSI CTaHy TEXHIYHHUX
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00’ €KTIB.

7.4 Cucremu MIMOPSIKOBAHOTO KEpYyBaHHS KOOpPAMHAT
EJIEKTPOMEXaHIYHUX CUCTEM, MAHIMYJIATOPIB Ta BAKOHABUMX OPraHiB KOMIUIEKCIB.

7.5 YacTOTHO-KEpOBaHI ACHHXPOHHI Ta CHUHXPOHHI EJIEKTPOIPUBOJIH.
[IpuHIMNU KepyBaHHS (4aCTOTHO-CTPYMOBHH, CKaISIpHUNA Ta BEKTOpHHIT). Ciocoou
Ta CXEMHU BEKTOPHOTO KEPYBaHHS aCHHXPOHHUM Ta CHHXPOHHHM €JIEKTPOIPUBOJIOM.
be3naBaueBi cucTeMu €J1EKTPONPUBOAY 3MIHHOTO CTPYMY, LACHTH(IKALISA IBUAKOCTI,
MOMEHTY, TIOTOKO3YEIJICHHS Ta MapaMeTpPiB 3aCTYIMHOI CXeMH aCHHXPOHHOTO JIBUTYHA.
[IupoTHO-IMITyJIbCHA ~ Ta  MPOCTOPOBO-BEKTOpPHA MOAYJAIIS B CHCTEMax
CICKTPONPUBONY 3MIHHOTO CTpyMy. KpokoBuli Ta BEHTHIBHO-IHIYKTOPHUN
€JIEKTPOTIPUBO/I.

7.6 PeryntoBaHHs MIBUAKICTIO MalllUH MOJBiHHOTO >XuBieHHS. Kackamni
CXEMU PETyJIOBAHHS aCHHXPOHHOTO EJIEKTPOTPUBOY.

7.7 Cxemu eneKTpOMalIMHOBEHTUIIBHUX CUCTEM, IX CTaTU4HI Ta IUHAMIYHI
XapAKTEPUCTUKHU. Oco0nuBoCTI BUOODY EJIEKTPUYHUX MaIllvH B
CIICKTPOMAITMHOBEHTHUIIbHUX CHCTEMaX.

7.8  Crhigkyroui eIeKTPONPHUBOJI Ta €ICKTporiaponpuBo. KoB3HMIA pexuM
CHIJIKYIOYOT'O ENEKTPOIPUBOY 3 PEICHHUM perysiTopoM. MexaTpoHHE KepyBaHHs
EJIEKTPOT IIPOITPUBOJIOM.

7.9 JlunamiuHi peXKUMU pobotu CJICKTPOTIPUBOIIB Ta
eJICKTPOT1IpONPUBOAIB. JlMHAMIKA EJIEKTPOMEXaHIYHUX CHUCTEM 13 JKOPCTKUM Ta
NPYXHUM KIHEMAaTHYHUM 3B’ I3KOM.

7.10  VYcraneni pexxumMu poOOTH €IEKTPOIIPUBOY Ta €IEKTPOT1APONPUBOIY.

7.11 Metonu aHamizy JOWHAMIYHUX BJIACTHUBOCTEH e€JEKTPOMEXaHIYHUX
cucrteM. IlepenaBanbHi Ta mepexinHi (QyHKIIT €IEKTPOMEXaHIYHMX CHUCTEM Ta ix
€JIEMEHTIB.

7.12 PiBHSAHHSA PYyXy €JIEMEHTIB €JICKTPOTIIPOIPHUBOY Ha OCHOBI PIBHSHB
Hap’e-Ctoxkca, bepayimii ta merozis Jlamambepa i Jlarpanxka.

7.13 Bu3HaueHHS HaBaHTaAXEHb B  BY3JlaX KIHEMaTHYHHX  CHCTEM
MaHIIMyJISATOPIB  METOJOM  cymep-eneMmeHTiB. [loOygoBa emwop  30BHINIHBOTO
HABAaHTKCHHS Ta BU3HAYCHHS HAJIMHOCTI 3 3aCTOCYBaHHSAM TEOPid MIITHOCTI.

7.14  CriiikicTh JIHIHHUX Ta HETIHIHHUX cucTeM. AnreOpaiuHi KpuTepii,
gacToTHI KpuTepii, ¢yHkiia JlsnyHoBa, kputepiii I[lomoBa. YucioBi Meroau
inenTudikamii HeTiHIHHUX CUCTEM.

7.15 Metonu cuHTE3y JTIHIMHMX, HEMHIHHAX Ta JUCKPETHHX CHCTEM
ABTOMATHUYHOTO KEpPYyBaHHS 13 3aJaHUMHU MOKA3HUKAMH SKOCTI TUHAMKH TaCTATHUKH.
AnanTuBHI Ta poOAacTHI CHUCTEMH aBTOMATHYHOTO KEpPYBaHHS, 3aCTOCYBaHHS
MPUHIIUITIB aJJaITUBHOTO Ta POOACTHOTO KEPyBaHHS B €JIEKTPOMEXaHIUHUX CHCTEMaX.

7.16 Mikponporiecopae KepyBaHHS E€JICKTPOMEXaHIYHUMH CHCTEMaMHu.
MikpokonTponepu. [IporpamoaHi sioriuai koHTposiepu. CUTHAIBHI MPOIIECOPH.

7.17 PozpaxyHOK Ta BHOIp MOTYXHICTIO €JIEKTPOABHUTYHIB. OmnTHMi3airis
TEXHOJIOTIYHUX PEXUMIB O0’€KTIB KEpyBaHHS, €HEPro- Ta pecypco30epexeHHs
3ac00aMHM €IEKTPOIIPHUBOY.

7.18 HerpanuiiifHi eneKTpoMexaHI4HI CUCTEMU. BiTporeHepaTopHi cucTeMu
3 OCTIMHOIO Ta 3MIHHOIO MBUAKOCTAMHU TypOiHU. CTPYKTYPH CUCTEM ONTHUMAJIBHOTO
KEepYBaHHS BITPOT€HEPATOPHUMHM yCTaHOBKaMHU. [’ €30eneKkTpruHi nepeTBoproBayi Ta
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iX 3aCTOCYBAaHHS B €JIEKTPOMEXaHIYHUX CUCTEMAX.
7.19 EnekTpoMexaHIYHI CHCTEMH 3 aKyMyJATOpaMu Ta HAKONWYyBauyaMu
eHeprii. EHepreTnyHa e(eKTUBHICTh MPOLECIB 3apsIPKaHHS 1 PO3PSAKAHHS.

8. EnexrpomMexaHOTPOHHI Ta POOOTOTEXHIYHI CHCTEMH TAa KOMILICKCH.

8.1 EnexTpoMexaHOTpOHHI NepeTBOproBadl 3 NOMIsAY (YHKLIIOHAIBHOT
EJIEKTPOMEXaHIKH, €HEepPreTUYHA Ta 1H(popMalliiiHa MIJICUCTEMU
€JIEKTPOMEXaHOTPOHHUX MEPETBOPIOBAYIB.

8.2 [Ipuctpoi NIEPETBOPEHHS, JIarHOCTYBaHHS,

3aXUCTY €JEKTPOMEXaHOTPOHHHUX IEepEeTBOPIOBAYIB, iXHI OCHOBHI

(GyHKIIT Ta CKIAJ0BI.

8.3 CrpykTypHa cxema, yacoBa jlarpama poOOTH, BapiaHTH CXeM 0OMOTOK
1 KOMyTaTopa BEHTUJbHUX JABUTYHIB 31 30y/UKEHHSM BiJl MOCTIMHUX MAarHiTiB Ta 3
NaCUBHUM POTOPOM.

8.4  EBousromisi cxeM KepyBaHHS BEHTHJIBHOI'O JIBUT'YHA, 3aCTOCYBAaHHS.
CHEIlai30BaHUX MIKPOKOHTPOJIEPIB ISl IXHBOTO (YHKI[IOHYBaHHS Oe€3 J1aBauiB
MOJIOXKEHHSI pOTOpa B SIBHOMY BUTJISIL.

Q. EjlekTpoTeXHO0J0TiYHI KOMILJIEKCH

9.1 Knacudikaiiiss €JIeKTpOTEXHOJOTIUHUX YCTAaHOBOK SIK CITOXKHBadiB
€JICKTPOCHEPT1i.

9.2 EnextpoTexHiuyHi  yCTaHOBKM  KOHTaKTHOTO  HarpiBy.  Jlyrosi
CTaJeTUIaBUIbHI PYJAOTEPMIUHI Ta TUIa3MOB1 YCTAHOBKH ISl TEPMIUHOI OOPOOKH Ta
IJIaBJCHHS MaTepianiB. EnekTpo3BaproBajibHI YCTAaHOBKHW. I[HIYKIIIMHI YCTaHOBKHU
HarpiBy, JAedopmailii, IOBEPXHEBOTrO  3arapTOBYBaHHS, 30HHOI  IUIaBKH,
NepeMillyBaHHS, J030BAaHOTO PO3JIMBY Ta TpaHYJIIOBaHHS METalliB. Y CTaHOBKU
TIEIEKTPUYHOTO HarpiBy. ENeKTpoiMmylbCHI YCTaHOBKH I1CKPOBOI  0OpOOKHU
cepenoBuIll. EnekTpornpomMeHeBl yCTaHOBKM OOpPOOKHM BHCOKOPEAKTUBHUX METAiB.
EnexrpoximMiuHi ycTaHOBKH. MarHiTOIMIyJIbCHI Ta €JIEKTPOTiIpaBiIidyHI YCTaHOBKHU.
Enexrpuuni Ta MaruitHi cenaparopu. EnekTpudHni razosi GpuibTpH.

9.3 CydacHi cHCTEMH Ta 3aco0M €Hepro- Ta pecypco30epekKeHHS B
EJIEKTPOTEXHOJOTIYHUX YCTaHOBKAX.

10. EnexrpogiznuHi ycTaHOBKH.

10.1 Enektpodi3wyHi YCTAaHOBKH [IJIi CTBOPEHHS MArHiTHOrO OIS 13
33JIaHOI0  MPOCTOPOBO- YACTOTHOIO CTPYKTYpOIO Ta YCTAaHOBKM JUIsl  HOTO
BUIMIPOMIHIOBaHHS. YCTAaHOBKHM HaMarHidyBaHHs Ta po3MarHiuyBaHHs. [Ipwmamu ta
YCTaTKyBaHHS ISl BAMIPIOBAaHb, TOCHIKEHb CICKTPHYHUX, MATHITHAX Ta TETUIOBUX
BJIACTUBOCTEW MartepianiB. /laBaui Ha ocHOBI edekTy Xomna. BumiproBanHs
CJIEKTPUYHOTO OIOpYy, MPOBIMHOCTI, a TAaKOX JaBadyi Ha OCHOBI e(deKTiB, IO
BHHHMKAIOTh Ha MEX1 PO3JIUTY CEPEIOBHIII.

11. CucreMu eJeKTPONMOCTAYAHHA TEXHOJOTIYHUX Ta TeXHIYHHUX
KOMILJIEKCIB.

11.1 CrpykTypa Ta 3arajibHa XapaKTEpUCTHKAa CUCTEM E€JIEKTPONOCTaYaHHSI.
Teoperuune OOIpYHTYBaHHS PO3PAXYHKOBOTO HaBaHTaKeHHsS. [IpakTuuyHi meTonu
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BU3HAYEHHS  pO3pPaxyHKOBOI'O  HAaBaHTaXEHHA. Bumorm 10  HaaliiHOCTI
eJieKTponocTayaHHd TUMOBI cxeMH MOOYJIOBU €IEKTPUUYHMX Mepex. BuzHaueHHs
napamMeTpiB €JIEMEHTIB CHCTEM €JEKTPONOoCcTayaHHs (CUJIOBI TpaHCHOPMATOPH,
Mepexi Hampyroto a0 Ta noHag 1000 B). Meronu po3paxyHKy BTpaT €IE€KTPUUYHOL
€HEeprii B €JIEeMEHTaX CHUCTEM EJIEKTPONOCTayaHHsA, cdepa IiX 3acCTOCYBaHHS.
Opranizaiiiiii Ta TEXHIYHI 3aXOAM IO 3MEHUIEHHIO BTPAT €JEKTPUYHOI EHeprii.
CyTHICTh 3a/1aul KOMIIEHCAIlll peaKTUBHOIO MOTY>KHOCTI. KoMIieHcallisi peakTUBHOL
MOTYXHOCT1 B CUCTEMAaX €JEKTPONOCTaYaHHS MPOMUCIOBUX MIANPUEMCTB. TexHIUHI
3ac00u KOMIIEHCAllll peaKTUBHOI MOTYKHOCTI. [[0OKa3HUKM SKOCT1 €JIEKTPUYHO1 eHepril
Ta iX HOpMyBaHHS. ENeKkTpoMarHiTHa CyMICHICTh €JIEKTPOTEXHIYHHUX Ta
€JIEKTPOTEXHOJOTTYHUX YCTAHOBOK Yy BY3JlaX HABAHTAXKEHHSI EJIEKTPUUHUX MEPEK.
PerymioBaHHs Hanmpyru B cUcCTeMax ejeKTporoctadaHHs. OpraizauiiHi 3axoad Ta
TEXHIYH1 3acO00M HOpMaTI3allii SIKOCT1 €JIEKTPOEHEPTii.

12. ABTOHOMHI CHCTEMH €JICKTPOCHOKMBAHHA CTALIOHAPHMX Ta
PYXOMHX 00’ €KTIB.

12.1 XapaxrtepucTtuka JKEpea €eHeprii, TUMMU Ta OCHOBHI NapameTpu
NEPBUHHUX NEPETBOPIOBAYIB €IEKTPUYHOT €HEePrii /711 aBTOHOMHUX CUCTEM >KUBJICHHS
CTAI[lOHAPHUX Ta PyXOMUX 00’ €KTIB. THUMHU €NEeKTPUUHUX I'eHEepaTOpiB Ta CTPYKTypHU
CUCTEM AaBTOMATHMYHOIO KEpYBaHHSA €JIEKTPOT€HEPAaTOPHUMHU YCTAHOBKAMH 3
TEIUIOEHEPTe€TUYHUM, BITPOBUM Ta BOJSIHUM pyIIieM. EnekTpoxiMiuHi reHepaTopy Ha
HNaJIMBHUX KOMIPKaXx.

12.2 T'i6puam3aiiist GOPTOBUX JKEPEN KUBJICHHS I €JIEKTPOTATH PyXOMHX
00’eKkTIB Ta cTparerii aBTOMATUYHOTO KEpyBaHHA. ABTOHOMHI CHCTEMU
€JIEKTPOKUBJICHHS 3 [IOHOBJIIOBAIBHUMU JKEPEJIaMU €HEpPrii.

13. ABTOMATH3Allisl €JEKTPOTEXHOJOTIYHUX Ta eJeKTPOTeXHIYHUX
KOMILIEKCIiB.

13.1 EnexkrpoMexaHiuHi  CHCTeMH  aBTOMATH3alii B  IPOKATHOMY
BUPOOHUIITBI. ABTOMAaTH3aIlil KOBaJbChKO-TIPECOBUX MaIlMH. EjekTpoMexaHiuHi
CUCTEMH aBTOMAaTHU3aIlli TipHUYO-BHAOOYBHOT'O YCTAaTKyBaHHS Ta KEpyBaHHS
OypoBumu BepctatamMu, CHCTEMU KepyBaHHS METAJOPI3aIbHUMHU YCTAaHOBKAMH.
EnexTpoMexaHidyHI CcHCTEMH aBTOMATH3allli MMamnepopoOHOr0 Ta KAapTOHHOTO
BUPOOHMUIITBA. EnextpomexaHnivuni CUCTEMH KEpyBaHHS MapuIpyTHUM
CIEKTPOTPAHCTIOPTOM, KpaHamMmu Ta  JidpTtamu. ABTOMaTH3allisi HACOCHOTO,
KOMIIPECOPHOTO 1 BEHTWJISTOPHOTO YCTAaTKyBaHHS. ABTOMAaTH3aIlisl 3MIlITyBadiB,
HEeHTpHUQYT 1 cenapaTopa

13.2 CucremMu  MIarHOCTHKU(CUCTEMH  TEXHIYHOTO  J11arHOCTYBAHHS),
KOHTPOJIIO Ta 3aXUCTY.

13.3 Iludposi Ta aHATOrOBI CUCTEMH aBTOMATHU3aIlll €JIEKTPOTEXHIYHUX Ta
EJIEKTPOTEXHOJOTIYHUX KOMIUIEKCiB. THITOBI CTPYKTypH aHAJIOTOBHX Ta HHU(PPOBHUX
cucTeM KepyBaHHs. [lepeTBOpeHHs aHAIOTOBHX Ta ITU(POBUX CHUTHATIB. AHAJIOTOBA T
uudposa ¢unbrpanis. Auxamorosi Ta uudposi II-perynstopu. IIporpamonani
JIOT14H1 KOHTPOJIEPH.

14. Enepro3oepe:xeHHs1 B eHEPreTUYHUX CHCTEMAaX Ta KOMILIEKCAaX.
14.1 OcHoBHI HamnpsMKH eHepros0epirarouoi momituku. Kputepii BuOOpy
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eHepro3oepirarounx TexHojorid. OCHOBI HaNpPSAMKHU Ta PE3E€PBU €HEPro30epeKeHHs .
EdekTuBHICTS eHEpro30epirarounx 3axoAiB. YIIpaBIiHHSI €HEPro30epesKeHHIM.

14.2 3axomu 3 peanizaiii TEXHIYHOrO TMOTEHIIAY €HEePro30epeKeHHs.
EneproedexkTuBH1 TEXHIKAa Ta TEXHOJOrIi, MaTepiaan Ta KOHCTpyKuii. Hetpaguuiiini
Ta TIOHOBIIIOBaHI1 JiKepena eHeprii. CucteMa TeXHIYHUX Ta OpraHi3alliiHUX 3aXO/d1B 3
€HepPro30epeKeHHS.

14.3  CrpykrypHi pakropu eHeprozoepexkeHHsa. CTpyKTypHenepeo30poeHHs
BUPOOHUYUX KOMILJIEKCIB. ONTUMI3allisi €eHEPTrOBUKOPUCTAHHSI.

15. EnepreTnuHmnii MeHeXKMEHT.

15.1 Hanpsmku Ta 3aBIaHHS EHEPreTMYHOro MEHeIKMeHTy. HaykoBo-
METOJIMYHE Ta METPOJIOTTYHE 3a0€3MeUEHHS.

15.2 Esepretnunmii ayautr. Ertanu OOctexxeHHs mnianpuemMcrBa Bubip
ONTUMANIBHOTO  eHeproHocis. Cucrema  €HEpreTMYHOro MEHEIKMEHTa  Ha
IPOMHUCTIOBOMY MiAnpueMcTBi. Bumoru no eneproayauropa. OliHKa TaMOHITOPUHT
CIIO’KMBAHHS €HEprii.
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