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1. HOACHIOBAJIBHA 3AITMCKA

Mera  BCTymHOTO  ICOMTY  JO  acmipaHTypd 31 CIEMiaJbHOCTI
141 EnexTpoeHepreTuka, €JIeKTPOTEXHIKa Ta €JEKTPOMEXaHiKa - 3’sICyBaTH PiBEHb
TEOPETUYHUX 3HAHB Ta MPAKTUYHUX HABUYOK BCTYITHUKIB, SKUX BOHU HAOYIH ITiJT 4ac
HAaBYaHHS Ha OCBITHbOMY piBHI OakaiaBpa / Marictpa, 3 MeTol (OpMyBaHHS
PEUTHHTOBOT'O CIIUMCKY Ta KOHKYPEHTHOTO B1A0OPY 3/100yBaviB BHUIIOI OCBITH CTYTICHS
noktopa ¢inocodii 31 cnemianbHocTi 141 EnexTpoenepreTuka, eleKTpOTEXHIKA Ta
eJIEKTpOMEXaH1Ka B MeXkKax JIIEH31IHOro 00CATYy YHIBEPCUTETY.

2. DOPMA ®AXOBOTI'O BCTYIIHOI'O BUITPOBYBAHHS

daxoBuUil ICIIHT 31 CIICHIATHPHOCTI IPOXOJAUTH B OUHIN a00 MUCTaHIINHHINA GopMi.

[cnuT B ouHIM PopMi TPOXOAUTH Yy TPUMIIIEHH] 3aMopi3bKOro HalllOHAJIBLHOTO
YHIBEPCUTETY (3 JNOTPUMAHHSIM 3aX0JlIB OE3MEeKH B YMOBaX BOEHHOTO CTaHYy) y JiBa
erani. [lucbmMoOBUI eTam — BCTYNHMKMA HaJalOTh BIAMOBIAI HA TMUTaHHS
eK3aMeHalliHOTo 01y1eTy y nTucbMOBIiM Gopmi. TpuBaticTh MUCHMOBOTO eTamy — 10 45
XB. Y cHuUl — criBOecCiia BCTyTHUKA 3 (PaxoBOIo arecTauiiHoo koMiciero 3HY 3 nutanb
ek3aMeHarliiinoro ounety (110 30 xB).

[cnuT y nucraHmiiHiil popMi NMpoxXoAuTh y ABa eramnu. [linroroBuuii eram —

caMOCTIHa MIJrOTOBKA BIJMOBI/IE HA MUTAHHS eK3ameHaliiHoro 6inera (o 10 xB.)
Ta OCHOBHUH eTan — criiBOecifa BCTymHUKa 3 (axoBO0 aTecTarliitHoro koMmiciero 3HY
3 MUTaHb eK3aMeHaIliiHoro oiery (10 45 xB.)
Jlnst cknaganHs paxoBOro ICHUTY 31 CHEIIaTbHOCTI Y TUCTAHIIINHIN (hOpMI BCTYITHUK
Hagae [Ipuitmanbhiit komicii 3HY oauH 3 JOKyMEHTIB: TOKYMEHT PO MPOKHUBAHHS
(mepeOyBaHHs) TO3a MEXaMH M. 3aMOPDKKS (BUTAT 3 PEECTPY TEPUTOPIATBHOI
rpomasu, noBigka BITIO), mokymeHT mpo mepeOyBaHHS 1032 MexaMu YKpaiHu a0o
JOKYMEHT, KWW MIATBEP/KYE HASIBHICTH 1HINOI MOBAXKHOI MPUYMUHU. PimeHHs 1mpo
JOMYCK 70 CKJIAJaHHS ICOUTY y AUCTaHUiNHIA dopmi mpuitmaeThes [IpuiiManbHOIO
KOMICI€IO.

VY pasi cknaganHs (HaxoBOTO ICIUTY 31 CHEUIAaJbHOCTI y AMCTAHILINHIN hopmi
BCTYITHHK Mae€ 3a0€3MeYUTH MPOoLEaypYy 1AeHTHU]IKALIT 0COOH, sIKa BKIIFOYAE MTEPEBIPKY
MePCOHATIBHUX JIAaHUX Ta 3a0e3rnedyeHHs 0e3repeOiifHOr0 TEXHIYHOTO OCHAIICHHS ISl
B1J1€03B's13KY 3 (haxoBOI0 arecTalliifHoro komiciero 3HY y pexxumi peasibHOTo vacy.

ITpoBeneHHs (haxoBUX ICIUTIB 31 CIEI1ATLHOCTI Ta MMPE3SHTAIlIS TOCT THUIIBKOT
OpOMo3ullii SK B OYHOMY, TaK 1 B JUCTaHIIfHOMY ¢opMaTax, MiJIsraiTh
00OB’SI3KOBOMY BiJZICO- Ta ayJl03alucy, KU HE MOXe OyTH TepelaHuil TpeTiM
0cobamM.

3. CTPYKTYPA EK3AMEHAIIMHOI'O BJIETA

biner ¢axoBoro BCTymHOT0o BUIIPOOYBaHHS MICTUTh 3 TEOPETUUHUX TUTAHHS.



4. BUMOI' 10 BIAITOBIAI BCTYIIHUKA

VY nmUTaHHSAX OIHIOETHCS 3HAHHS BCTYMHUKA 3 0a30BUX (paXOBHUX AUCITUILTIH,
M0 € HEOOXIAHUMHU JUIsl KOPEKTHOTO BUPAKCHHSI TEBHUX IOHATH, & TAKOX IS
PO3yMIHHSI IIUPOKOTO KOJa TEOPETUYHUX Ta MPAKTUYHUX 3aBJaHb, BOJOIIHHS
HAaBUYKAMH, 110 € HEOOXITHUMH ISl IPO(ECIMHOT JISITBHOCTI Y MEKaxX MPOTPaMH.

[IpaBWIbHICT BHKOHAHHS 3aB/IaHb OIIHIOETHCS BIATMOBIIHO 10 KPHUTEPIiB
OIIIHIOBAHHS 3HAHb.

Ex3amenaTop He 3000B’s3aHUN YMTATU PO3B’SI3aHHS 3aBllaHb, 1110 HABECHI
BCTYITHUKOM B YEPHETIII.

ITix yac nmpoBeeHHS 1CIUTY 3a00POHAETHCS BUKOPUCTOBYBATH IMIIPYIHUKH,
HaBYaJIbHI TOCIOHMKH, 1HIII JpKepena iHdopMalii (KMo Iie He MepeadavyeHo
nporpamoro). Takox 3a00pOHSIETHCS KOPUCTYBATUCS MOOUIBHUMU TellepOoHaMH Ta
THIIMMHU 3ac00aMu 3B’ SI3KY 1 epeaayi JaHuX.

5. KPUTEPIi OLIIHIOBAHHS

g ocobu, sika MpeTeHaye Ha 3apaxyBaHHs Ui 3100yTTsS CTYIEHS JOKTOpa
dbimocodii (3a 200 GanbHOIO MIKATIOK0):

Bucoxkuii pisens (175-200 6ai1iB) BCTYITHUK OTPUMYE, BUSBUBIIH TaKl 3HAHHS Ta
BMIHHS: B IOBHII MIp1 3aCBOIB YBECh MPOrPaMHUI MaTepia, MOKa3ye 3HAHHS HE JIUIIIE
OCHOBHOI, aji¢ W JOAATKOBOI JITEPAaTypH, HABOAUTH BIIACHI MIPKyBaHHS, POOWTH
y3arajJpHIOI0Ui BUCHOBKH, BUKOPUCTOBYE 3HAHHS 3 CYMDKHUX Taly3eBUX JAUCIHUILIIH,
BJIAJIO HABOJUTH MPUKIIA/IH.

Hocrathiii pieHs (150-174 GaniB) BCTYIHUK OTPUMYE, BUSIBUBILH TaKi 3HAHHS
Ta BMIHHS: Ma€ TaK0>X BUCOKUH pIBEHb 3HaHb 1 HABUYOK. [Ipu 11bOMY BIJINOBiAb JOCUTH
IIOBHA, JIOTIYHA, 3 €JIEMEHTAaMM CaMOCTIMHOCTI, aj¢ MICTHUTH JICSAKI HECTOYHOCTI abo
OpPONYCKM B HEOCHOBHUX MHTaHHAX. MoxkiuBe ciaOke 3HaHHS J0JaTKOBOI
JITEpaTypH, HEIOCTATHS YITKICTh Y BU3HAYCHHI MTOHSTh.

3anoButbHUN piBeHb (124-149 GanmiB) BCTYNMHUK OTPUMY€E, BUSBHUBIIHM TaKi
3HAHHS Ta BMIHHS: B 3araibHiid ¢opmi po30HUpaeThCs y Marepiaji, aje BiANOBIiJb
HETMOBHA, HETJIMOOKAa, MICTUTh HETOYHOCTI, pOOUTH MOMUIKHA TIPH (POpPMYIIIOBAHHI
HOHSTb, BITUYBa€ TPYAHOIIIl, 3aCTOCOBYIOUH 3HAHHS MPU HABEACHHI MPUKIAIIB.

Husbkiit piBens (100-123 6aniB) BCTYIHUK OTPUMY€E, BUSBUBIIM TaKl 3HAHHS Ta
BMIHHS: B 3araybHiil (hopmi po30upaeThcs y Marepiaii, AOMYCKA€ CYTTEBI MOMUIIKH
MIpU BUCBITJICHHI MMOHATH, HA I0JJATKOB1 TUTAHHSI BIJTIOB1/Ia€ HE O CYTI.

Jlo ydacti y KoHKypci He nomyckaerbes (0-99 6amiB), SKIIO BCTYITHUK BUSBUB
TaKi 3HaHHS Ta BMIHHS: HE 3HA€ 3HAYHOT YACTMHH MPOTPAMHOT0 MaTepiaiy, JOIMycKae
CYTTEBI MOMUJIKH MIPU BUCBITICHHI MOHSTh, HA JOJAATKOBI MUTaHHS BIANOBIAA€ HE TIO
CYTi.



6. SMICT ITPOI'PAMUA

(3a memamu abo 3a NUMAHHAMU)
Ilepesiik mUTaHb 3araJIbHOI MiATOTOBKH:
1. [ToHSTTS eHeproepeKTUBHOCTI Ta EHEPro30epeIKCHHS.
2. EHeproeMHiCTh MiAIPUEMCTBA.
3. BinHoBmoBaHi JKepena eHeprii.
4. [IporHo3yBaHHS €IEKTPOCIOKUBAHHS MAIPUEMCTBOM.
5. Buau BTpaT eneKTpoeHeprii.
6. Perpeciitnuii anamnis.

7. Crpareriuda orminka mianpuemMcTBa. CTpaTeriyHuil MOTEHIiall, Moro
KOMITOHEHTH.

8. @YHKIIT Ta METO/IM YIPABIIHHS MATPUEMCTBOM.

9. Crpareriuni uui: iX piBHI, BUIU Ta ocoOiuBocTi . I[lpoiuec ¢popmyBaHHS
LJIEN.

10. OcnoBHI BuUpoOHWYI (OHAM: EKOHOMIYHA CYTbh, CKJaJl, CTPYKTypa
(TexHOJIOT14HA, Taly3eBa, BIKOBA), TEHACHIIII B IX JUHAMILI1, BUIJIUB OKPEMUX TPYII Ta

BUJIIB OCHOBHMX BUPOOHMYMX (OHAIB HAa MIABUUIEHHS €(PEKTUBHOCTI AISUIBHOCTI
MIPUEMCTRA.

Po3ain 1 TeopeTuuHa esleKTPOTEXHIKA

Tema 1. OCHOBHI NOHATTSA €JEKTPOMATHITHOIO MOJIA i eJIEKTPUYHMX KiJI

3aranpHa XapaKTEpPUCTHKA 3aJad Teopii eJEKTPOMArHiTHOIO TMOJs Ta
TEOPIieIEKTPUYHUX 1 MAarHiTHUX Kid. OCHOBHI PIBHSHHS €JIEKTPOMArHiTHOTO IO B
1HTerpaibHii ¢opmi. EHepris, cuimu 1 MeXaHiuHi IpOsSBH €JIEKTPUUYHOTO 1 MArHITHOTO
notiB. OCHOBHI MapaMeTpH €JICKTPUYHUX 1 MAarHITHUX TOJIB B 1HTErpaibHIA (hopmi.
[TocTaHoBKa 3a/1a4 aBTOMATU30BAHOTO MPOCKTYBAHHS €JIEKTPOTEXHIYHUX MPUCTPOIB.

Tema 2. Teopist JiHIHHUX eJJEKTPUYHHUX KiJ

EnexTpuuHi 1 eI€KTPOHHI KOJIa B CHCTEMax mepeadl i mepeTBOPEHHS eHeprii Ta
iHdopmarii.Knacudikaris ki i iX eneMeHTiB. J[BOMOMIOCHUKY 1 6araTonotOCHUKH.
KepoBani mxepena. [HnykTuBHO-3B's13aH1 eneMeHTH. ['padu 1 TOMOIOTIYHI MaTpHIl
CJICKTPUYHUX CXEM, TOMOJIOTI4HI piBHSHHS. 3akoH Oma aiis y3arajbHEHO! BITKH,
MaTpUYHI KOMIIOHEHTH1 PiBHSIHHS. By310BI 1 po3mmpeHi By3/10B1 pIBHSHHSA, KOHTYPHI1
piBHsIHHS. YKcelbHI METOAM PO3B’SI3KY PIBHSAHD KUI IPU yCTAJIEHUX pexumax. TouHi
Ta iTepaiiiiai meroau. Meron ["ayca; po3kiaa MaTpuilb Ha TPUKYTHI CIIIBMHOXKHUKH,
YUCEeJIbHI METOJAW OOCpHEHHS MaTpHUIlb. YMOBHM 301KHOCTI 1TE€pallifHUX METO/IIB.
Po3paxyHok BxigHUX 1 mepeaaTouHux (yHKIIH B cuMBOJIIUHIN (opmi. Tomosoriuni
MeToau aHaizy. CurHanbHi rpadu 1 iX 3aCTOCYBaHHS JI0 aHATI3Y €JIEKTPUYHUX KiJI.

bararodasni kosa. Po3paxyHOK CUMETpUYHUX 1 HECUMETPUYHUX TPU(DAZHUXKIIL.



MeTon cUMETpUYHUX CKIIAJOBHUX.
bararonomtocuuky;  matpuil  OGaratonontocHUKIB.  OCHOBHI  PIBHSHHS
peryJISIpHUX YOTHPHUIIOIIOCHUKIB. XapaKTEepPUCTHUHI OMOPH 1 KOeDIIIEHT TIepeaadi.

3acTylHI CXEMH B3a€EMHMX 1 HEB3a€EMHHMX YOTHUPHUIIONIOCHUKIB. 3'€ JHAHHS
YOTUPUTIOIIOCHUKIB. YOTUPUIOIIOCHUKU 13 3BOPOTHUMHU 3B'si3kamMu. OcoOIMBOCTI
dhopMyBaHHs PIBHSIHB K1 13 0araTornoarOCHUMU KOMIOHEHTaMU. [ 10puIH1 p1B-HSIHHS.
["ipaTopu 1 KOHBEPTOPHU OIOPY.

Enextpuyni Kona 3 HErapMOHIYHMMHU HAmpyramu i cTpyMaMu. ['apMOHIYHUIA
aHami3 nepiognuHux GyHKid. [{irode 3Ha4eHHS 1 TOTYXHiCcTh. CUTHAIH 1 iX CIIEKTPH.
CnektpanbHa ryctuHa. [lepeTBopeHHS! CUTHAIB JIHIMHUMH cucTeMamu. EnemeHTH
teopii  QinbrpiB. PeaktuBHI  QuibTpu. besiaykmiiiHi  QuibTpu.  YacToTHI
XapaKTEPUCTUKH 1 METO/IU iX PO3PAXYHKY.

[lepexinHi nmporecH B JIIHIMHUX KoJlax. AHaI3 TMHAMIYHHUX MIPOIIECIB B 4ACOBIM
obnacti. Knacuunuit meton. OcoONMBOCTI PO3paxXyHKYy MPH HAIBHOCTI €MHICHHUX
KOHTYpIB Ta IHIYKTUBHHUX mepepis3iB. CkiajaHHS Ta YUCEIbHI METOAU PO3B'SI3KY
pIBHSHb CTaHy. /J[MCKpETHI CXEeMHI MO/l KOMIIOHEHTIB KOJja 1 iX 3aCTOCYBaHHS JJIs
YUCEJIbHOTO PO3B'SI3KY PIBHSAHb CTaHy. AHali3 JAUHAMIYHUX MPOLECIB B YaCTOTHIM
oOnacTi. 3actocyBaHHs neperBopeHs Jlaruiaca 1 @yp'e 1 po3paxyHKy NEPEXITHUX
npoteciB. HabmuxkeH1 1 YMCI0BI METOIU CIEKTPAIBHOTO aHaNi3y. 3B'SI30K MEePEXiTHUX
1 YaCTOTHUX XapaKTEPUCTUK.

EnemenTtn cunresy mniHiHUX Kiid. BmactuBocTi (yHKIIN 1 MeToau peamizanii
JIBOTIOJIFOCHUKIB 1 UYOTHUPHUIIONIOCHUKIB TAaCUBHUX €NEeKTpuyHUX Kil. CuHtes
0€31HyKTUBHUX YOTUPHUTIOIIOCHHUKIB 3 AKTUBHUMH 1 HEB3a€EMHUMU €JIEMEHTaMHU.

Kona 3 posnmoainenumu mapamerpamu. OCHOBHI PIBHSIHHS JOBTUX JIHIN 1 1X
PO3BO30K [UIsl yCTaJ€HUX CUHYCOIAHMX KojuBaHb. [lepexinHi mporecu B Kosax 3
PO3MOAUICHUMH MTapaMeTpamu.

Tema 3. Teopist HeJIIHIHHUX eJIEKTPUYHUX KiJT

VYcraneni mporecu B HENMHIMHUX KoJjiax. MeToau po3paxyHKYy HETiHIMHHUX
CJICKTPUYHUX 1 MATHITHUX KIJ MPU MOCTIMHUX cTpyMax 1 Hampyrax. OcoOauBOCTI
HENHIMHUX KUT 3MIHHOTO CTPyMYy 1 METOAM iX PO3paxyHKy. AHami3 ycTaJeHHX
IPOLECIB B HEMHIMHUX KOJIaX 3MIHHOTO cTpyMy. DOpMyBaHHS Ta YHCENIbHI METOU
PO3B'SI3Ky aireOpaiuHuX PiBHSIHB HEMIHIMHUX PE3UCTUBHUX SICKTPUUHUX KUT. MeTos
MaJIoro mapameTpy.

[lepexinni mpomecu B HemiHIAHUX Kojiax. OCHOBHI METOAM aHamizy.
AcumnToTuyHi Metoau. Meros 30ypeHHs. MeToa rapMOHIYHOTO 0ajaHCy 1 4aCTOTHI
BJIACTUBOCTI HENMHINHUX KiJ. Da3oBa miomuHa. Metoj 3MIHHUX cTaHy. YucenbHi
METOAM PO3B'SI3KY HEIIHIMHUX PIBHSAHb CTaHy. METOAM HESIBHOTO 1HTErpyBaHHS.
JluckpeTHi Mojeni HENHIMHUX pPEaKTUBHUX EJIEMEHTIB 1 iX 3acCTOCyBaHHS IS
pPO3paxyHKy TMHAMIYHHUX MPOIIECIB.

ABTOKONIMBaHHA. Maif>ke TapMOHIWHI KOJIMBaHHs. PenmakcariiiiHi KOJUBaHHS.
Crifikictb. EHepreTnuHi CHiBBiAHOIIEHHA. MaIIMHHUNA METON  PO3pPaxyHKY
NEPIOANYHUX 1 aBTOKOJIMBAIHUX PEXKHUMIB.

OCHOBHI BEKTOpPH 1 OCHOBHI DPIBHSHHS €JI€KTpPOMarHitTHoro moss. Cuctemu
piBHsiHb MakcBena. Enextpoaunamiuni moTteHmianu. ['pannuni ymoBu. Enepris.



Teopema YmoBa-Ilotinrtiara. Teopema ["ayca.

Cratuuni nonst. OCHOBHI PIBHSIHHS €JIEKTPUYHOTO 1 MAarHiTHOIO CTaTUYHOTO
nosit. KpaeBi 3amaui 1 mMeroau ix po3B'sa3ky, Meroj KOHPOPMHHUX MEpPETBOPEHD
IMETO/I PO3AUICHHS 3MIHHMX. UMCenbHI METOAM PO3B'SI3KY KpallOBHX 3ajiay: METO]
CITOK, METO/JT KIHIIEBHX €JIEeMEHTIB. MeTO/1 IHTerpajibHUX PIBHIHB TEOPii MOTCHITIATY 1
Horo uncenbHa peanizaiisa. €MHICTh, EMHICHI 1 MOTEHITINHI KOS(IIIEHTH.

CramioHapHi elekTpuyHi 1 MarHiTHI 1oyg. OCHOBHI PpIBHSHHSA TOJIA.
I[chepeHuH/IHa (bopMa 3akoHiB Owma, Jlenna-Jlxoyns, Kipxroda. IlomiGHicTh
CTAaTUYHMX 1 CTAaIllOHAPHHUX  TIOJIB. BeKTopHHH Mar”HiTHUH  TMOTEHITIa.
[ToTokomennenus. BmacHa 1 B3aeMHa 1HAYKTHUBHICTh. 3aCTOCYBAaHHS METOIY
IHTETpaJIbHUX PIBHSHb.

3MiHHE €JIEKTPOMAarHiTHE ToJIe B IPOBIIHOMY CEPEIOBHII. XBUJI1 BIPOBITHUX
cepenoBumax. lloBepxueBuit edekr. IIpOHUKHEHHS MArHITHOTO TIOJS B MAacuB
dbepomarueTvka ajisi MPSIMOKYTHOI XapaKTepUCTUKU HaMarHiuyBaHHA. MoJientoBaHHs
3MIHHUX ITOJTiB B IPOBITHAX CEPEIOBUIIAX.

EnexTpoMarHiTHi XBWJII 1 BUIPOMIHIOBAHHS. XBHJIbOBE PIBHSHHS 1 HOTO
po3B's30k.  ['apMoOHIiHI  XBWJII B ideajdbHOMY  JICNEKTPUKY.  BimOuTTs
€JIEKTPOMArHITHUX XBWJIb. XBWJI1 B IPOCTOP1, 0OMEKEHOMY IIPOBIAHUMH T'PAHULISIMH.
XBuiieBoJM 1 pe3oHaTopu. Tumm xBuiib. PazoBa 1 rpyrnoBa MIBUIAKICTh. PIBHSHHS
Janambepa. BumnpomiHioBaHHS KBaHTOBHX T'eHepaTtopiB. EnekTpoMarHiTHI mosisi B
peaNbHUX  JieNIeKTpUKax, (epoMarHeTukax 1 aHI30TPONMHUX CEPEJIOBHINAX.
KomriekcHi mapaMeTpu cepeioBUIIa.

YucenbHl METOM PO3paxyHKY HECTaIllOHApHHUX TOJiB. ExexTpoMarHiTHi mosis
B pyxoMmux cepeaoBuinax. OCHOBHI pPiBHSHHS MarHiTHOI T1IpOJIMHAMIKH.

JIITEPATYPA:

1. boiiko B.C. TeopetnuHi ocHOBH enekTpoTexHiku: B 3-x 1. [ligpyun. ang
CTyl. CJICKTPOTEXH. CHeliajiibH. Bumux 3aki. ocB. Tom 1 / B.C. boiiko, B.B.
boiiko, FO.®. Bunonob [ra in.]; 3a 3ar. pea. .M. Umxkenka, B.C. boiika.— K.: IBI]
«ITomitexnikay, 2004. — 272 c.

2. boiiko B.C. Teopetnuni ocHoBH enekTpoTexHiku: B 3-x 1. [limpyun. ais
CTYI. €JEKTPOTEXH. CIelianbH. BHUmUX 3akid. ocB. Tom 2 / B.C. boiiko, B.B.
boiiko, F0.®. Bunono6b [ra iH.]; 3a 3ar. pea. .M. Umkenka, B.C. botika. — K.:IBI]
«ITomitexnikay, 2008. — 224 c.

3. boiiko B.C. Teopernuni ocHoBH enekTpoTexHiku: B 3-x 1. [limpyun. ais
CTyH. CJICKTPOTEXH. CHeliajibH. Bumux 3aki. ocB. Tom 3 / B.C. boiiko, B.B.
boiiko, FO.®. Bunonob [ra iu.]; 3a 3ar. pea. .M. Ymxkenka, B.C. boiika. — K.:IBI]
«ITomirexuikay, 2013. — 244 c.

Po3ain 2 TexHika CHJIBHUX €JIEKTPUYHHUX TA MATHITHUX MOJIIiB

Tema 1. EjexkTpodisu4Hi OCHOBH TeXHIKH CHJIBHUX €JEKTPUYHHMX Ta
MATHITHHX I0JIIB
YTBOpeHHs Ta HEeHTpami3alisi 3apsAIKeHUX YaCTHHOK B Ta3l. Pyx 3apsmpxeHux



YaCTMHOK B Ta3l. YMOBa caMOCTIHHOCTI po3psany B rasi. [lodaTkoBi Hampyru
MPOMIXKKIB 3 OJHOPIAHUM Ta HEOJHOPIAHUM EJIICKTPUUHUM TojieM. JIaBUHHA Teopis
npoboto Tayncenna-Poroscbkoro. 3akon I[lamena. CtpumepHa Teopis Hpo0oro.
OcobOnmuBocTi  MpoOOI0  JIOBMMX MOBITPSIHMX MPOMIKKIB, JIJAEPHUN  MpOIIEC.
XapakTepucTUKH Ta OCOOJMBOCTI 3acTocyBaHHs enerasy. llepekputts TBepmaoi
13071111 B moBiTpi. CrocoOM MIABUINEHHS HANPYTrd TMEPEeKPUTTS 130JAMINHUX
KOHCTpYKIiH. KopoHHuil po3psia mocrtiiiHOro crpymy. BTpaTu Ha KOpOHY Ha JiHii
enekrponepenayi. PaniozaBaau Big KOpoHHOTO po3psay. EXexkTponpoBiIHICTE piUH B
CIJIbHUX eJNeKTpUyHuX noisx. [lepeapo3psiiHi mpolrecu B piAMHAX. 3amaiiOBaHHS
po3psany. JuHamika IMITyJIbCHOTO po3psay B pinuHax. [IpoOiil piAKuX Ti€IeKTPUKIB 3
nomimkaMu. Teopis TemaoBoro npoOoio TBEPAUX IIE€ICKTPUKIB. Teopis eNeKTPHUUHOTO
npo0o0 TBEepAUX [leNeKTpuKiB. IIpoOiii HEONHOPIAHMX TBEPAUX [IEIEKTPHUKIB.
YactkoBi po3psau. CrapiHHs 13ossiii. Po3psa mo 3a0pynHeHid Ta 3BOJIOKEHIN
MOBEPXHI 130JIATOPA.

Tema 2. I'po3oBi nepeHanpyru i rpo303axucT eJJeKTPUYHUX YCTAHOBOK

XapakTepuCTUKA Ta MapaMeTpu po3psaiB  OnuckaBku. ['pozozaxuche
3a3eMJIeHHS. MeToau pO3paxyHKy Ta MOJEIOBaHHsS. [HAyKOBaH1 NepeHampyrud Ha
NOBITpAHUX JiHIAX. llepeHanpyru mnpsMoro ynpapy OJMCKaBKM B JIHIAX
eJIeKTporiepeaadl. 3aXWUCT BIJ NOpSIMUX yAapiB  OJIMCKAaBKU. 30HU  3aXUCTY
OJINCKaBKOB1IBOIB. MeTo/lMKa BH3HAY€HHS 1MOBIPHOCTI MPOPHUBY OJIMCKABKH.
Po3noBcroukeHH XBWJIL B JIHIL. 3aJOMJIEHHS Ta BIAOUTTS XBWIb B JIIHIAX
enexkTponepenadi. BIJIMB 1MITyJbCHOI KOPOHM Ha XBWJIBOBI MPOIECH B JIHIAX
enekTporepenadi. I'po3o3axuct miacranuid. TpyOuacTi Ta BEHTHIbHI PO3PAIHUKH.
Hemniuiiini oomexxyBaui nepeHanpyr. Yucio rpo30BUX BIAKIIOYEHb MOBITPSIHUXITIHIM
enektporiepenadi, AIIB. Ilokasnuk rpo3oomipHOCTI mijacTaHiii. ['po3ozaxuct
MOBITPSHUX JIIHIA eJIeKTponeperayi.

Tema 3. BHyTpilnHi nepeHanpyru B eJIeKTPUYHUX CUCTEMAX i iX 00MeKeHHS

BuyTpimmHi nepeHanpyru B Mepexax 3 130Jb0BaHOI0 HeiTpamto. Pomb
JyronoramyBajibHUX anapartiB. [lepeHanpyru npu BUMKHEHI HEHABAHTAXKEHUX JI1HIN.
[lepenanpyru mnpuM BUMKHEHI HEHaBaHTaXXEHHX TpaHcpopmaropiB. Pe3onaHcHI
nepeHanpyru B JiHIAX ejekTponepenadi. OOMeXeHHST BHYTPILIHIX IEepEeHanpyr.
CraTuCTUYHI XapakTEPUCTUKU BHYTPILIHIX NepeHanpyr. Po3paxyHKkoBa KpaTHICTb
BHYTPIIIHIX IEPEHANPYT.

Tema 4. I30asisi YCTAHOBOK BHCOKOI HANPYrM Ta BHCOKOBOJIBTHI
BUIIPOOYBAJIbHI YCTAHOBKH

Meroau peryitoBaHHS EIEKTPUYHUX TONIB B 130JSMIMHUX KOHCTPYKIIISIX.
[30stst11is1 OBITPSIHUX JTiHIN enekTporiepenadi. OCHOBHI BUJIM BHYTPIIMTHBOT 13011111,
KopoTtkouacHa Ta mOBroTpuBajiia eJIEKTPUYHA MIMHICTh. [307A1iS  CHUIIOBUX
TpaHcopmaropiB. [3omsris cunoBux kabemiB. [307s11is1 CUIIOBHUX KOHJIEHCATOPIB.
[3os11is1 00EPTOBUX ENEKTPUUYHUX MalllMH. BHCOKOBONBTHI BBOAU. BumpoOyBaHHs
30BHIIIHBOI 130J1s11ii. BumnpoOyBaHHs BHYTpPIIHBOI 130JisMii. JliarHOCTYBaHHS
BHYTPIIIHBOI 130J1s11ii. TpaHcpopmaTopHi yCTAaHOBKHM JIJIsi BUMPOOYBAHHS 130JIALII.



BunpoOyBasibHI BHCOKOBOJIbTHI YCTAaHOBKHM TOCTIHHOTO CTpyMmy. ['eHeparopu
IMITYJICHUX Harpyr. MeToiu reHepyBaHHS KOMYTaIllMHUX 1IMITYJIbCIB.

Tema 5. TexHika BUCOKMX HANIPYT Ta BEJIUKHUX CTPYMiB

BumiproBanHss  iMOyJbCiB  BUCOKOI  Hampyru. [lomimpHUKKM — HampyrH.
BumiproBanHs BHCOKOi TOCTIHHOI Ta 3MIHHOi Halpyru. BumiproBaHHS BEIMKHUX
IMITYJIbCHUX CTpyMiB. BuMiproBaHHS €MHOCTI Ta KyTa JICJICKTPUYHUX BTparT.
CUNbHOTOYHI IMITYJIBCHI PO3PSIHU Ta iX 3aCTOCYBaHHSA. 3apsPKEHHS MAaKPOCKOMIYHUX
YaCTUHOK Ta iX PyX B €JIEKTpUYHOMY moji. ExexTpodinsTpu Ta enekTpocenapaTopu.
Exomnoriuni ¢akTopu MOBITPSHUX Ta KaOEIbHUX JIIHIM HAABUCOKOI HAPYTH.

JITEPATYPA
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Po3aia 3 EnexkTpuuHi cTanuii, Mepexi i cucremMu

Tema 1 EnexkTpuuHi cTaHmii

Oco0JMBOCTI TEXHOJOTTYHOTO PEKUMY €IIEKTPUYHUX CTAHLIIM PI3HOTO TUITY.

Oco0IMBOCTI TOJIOBHUX CXEM 1 CXeM BJIACHUX MOTPEO €JIEKTPOCTaHIIIN Pi3HOTO
TUITY.

Pexxumu po6oTH CHHXPOHHUX TEHEPATOPIB Ta iX cuctemMu 30ymkeHHs. Pexxumu
poOOTH CHHXPOHHHUX JBUTYHIB Ta iX CUCTEMU 30y I>KCHHS.

Pexxumu poOOTH €NEeKTPOABUTYHIB BIIACHUX TNOTPEO €JNEKTPOCTaHIINd mpu
HOpMaJIbHHUX Ta aHOPMAaJTbHUX YMOBaX.

Pexxumu poOOTH CHHXPOHHHMX KOMITEHCATOPIB Ta iX CUCTEMU 30YIKEHHS.

CucteMu ympaBiiiHHS, KOHTPOJIIO Ta CHUTHaTi3allll Ha eJEKTPOCTaHIISIX Ta
MCTAaHIIAX.

3a3eMITior04i MPUCTPOi EIEKTPUYHUX YCTaHOBOK.

CumeTpuyHi Ta HECHUMETPUYHI KOPOTKI 3aMukaHHs. CkiagHi BUIU
NOIIKO/KeHb. CKJIaJaHHS CXEeM 3aMIlleHHd I po3paxyHKiB. JlomymieHHs, sKi
3aCTOCOBYIOTHCSI.

Meroau OIIHKKA HAIIHHOCTI CXEM ENEeKTPUYHUX 3'€JHAHb EJIECKTPUIHUX
YCTaHOBOK.

[TpakTH4HI METOIM PO3paxyHKy CTPYMIB K.3.

CyuacHa teopis ctiikocTi. [IoHATTS npo nepiuii Ta Apyruit (MpsiMuil) MeToaax
JIsmynoBa. [IpakTuyni KpuTepii CTATUYHOI CTIHKOCTI.

[IpoTikaHHA mpoliecy B Yaci Mpy BEIUKUX Ta MAIUX 30ypPEHHSIX.



Tema 2 EjleKTPUYHI CHCTeMH Ta MepeKi
Cxemu 3aMillIeHHSI €IEMEHTIB €JIEKTPUYHUX Mepex. Po3paxyHKoBi cxemu
€JIEKTPUYHUX CUCTEM. 3BEJICHE Ta PO3PAXyHKOBE HABAHTAKEHHSI.

BTpaTtu noTy»)HOCTI Ta €Heprii B JiHIAX Ta TpaHCPOopMaTOpax Ta iX BUSHAYCHHS
no rpadikaM HaBaHTaKEHb Ta Yacy HalOUIBIINX BTpAT.

Po3paxyHOK pexuMy Hampyrd B €JIEKTPUYHHX Mepexax cuctem. [laminns
HaIpyTy Ta BTPATU HAPYTH.

OCHOBHI METOAM PO3pPaXyHKy pEeXUMIB pOOOTH  CKJIaJHO3aMKHEHUX
€JIEKTPUYHUX Mepex. MeTos By3JI0BHX NOTEHLianiB. MeTon po3pi3aHHsS KOHTYPIB.
MeToau po3B'SI3Ky pIBHSIHB YCTaJEHOTO PEXUMY €JIEKTPUYHOI Mepexi. Itepariiini
METOJU: IpoCTa iTeparllis, meroa 3eiinens, meroa Herotona-Pagcona.

[lonsatrs  pexumy  eleKTpoeHepreTuyHoi  cuctemu.  JlokambHi  Ta
3arajJbHOCHCTEMHI [TapaMeTpH PEXKUMIB eJleKTpuuHuX cucteM. Kiacudikaris pexxumin
eJIEKTPOCHEPTETUYHNX CUCTEM. BUMOTH 10 peKUMIB €IeKTPOCHEPTETUYHNX CUCTEM.

XapakTepucTUKa TMOTYKHOCTI 17eanizoBaHOl eyiekTponepenadi. [lpomyckHa
3JIaTHICTb enekTponepenayl. CrartnyHa CTIMKICTh ellekTponepenayl. Kpyrosigiarpamu
eJIeKTponepeaayi.

JluHamiyHa CTIMKICTh enekTponepenadl. Kpurepii AMHaAMIYHOI CTIMKOCTI
enekTporepeaadi. KackaaHi aBapii Ta JKUBYYICTh €JIEKTPOCHEPTETUUHUX CUCTEM.

HeonHopigHicTh  eneKTpUYHUX — Mepex. DakTopu, sKI  BU3HAYaIOTh
HEOJHOPIAHICTh EIEKTPUIHUX Mepex. [IposiBu HEOMHOPIAHOCTI ENEKTPUUHUX MEPEK.
Criocobu KoMMeHcarlii HEOJTHOP1THOCTI EIEKTPUUHUX MEPEK.

Hanbui enexktponepenayi. llnsaxu, metoau ta 3aco0u 301UIBIICHHS TPOITYCKHOT
3JIaTHOCTI Ta €KOHOMIYHOCTI POOOTH JalIbHIX €ICKTponepeaay.

AHamiTuyHuil Ta rpadoaHATITUYHUI METOIU aHami3zy pexumiB podotu [IEII.
[Ty4ni 3axoAu MO MiJBUILEHHIO MPOMYCKHOI 3/IaTHOCTI Ta AAJBHOCTI Mepenadi
€JIEKTPOEHEPT1i 3MIHHUM CTPYMOM.

JanbHi enexTpornepeaaydi NoCTIHHOro cTpymMy. TeXHIKO-€KOHOMIUHI MOKa3HUKH
JanbHIX Tepenady Ha 3MIHHOMY Ta IOCTIMHOMY CTpyMax, iX MOpPIBHIOBaHHS Ta
MIEPCTIEKTUBH 3aCTOCYBAHHS.

PerymioBaHHsI Hanpyru Ta €KOHOMIUHI PEXKUMHU €JIEKTPUYHUX CHCTEM. SIKICTh
CJIEKTPUYHOI €HEprii Ta il XapakTepUCTUKH. BiAXuieHHs Ta KOJMBAHHS HaIPYTH,
NPUYUHY X BUHUKHEHHS, TPaHUYH1 BEJIMYMHH, BIUTUB HA POOOTY €JIEKTPOIpHIiMaUiB.

3aco0u Ta CHocoOM PETYIIOBaHHS HANMpPYrd B EICKTPUYHHX MeEpekax
eHeprocucteM. Po3paxyHok mapaMeTpiB KOMIEHCYIOUUX MPUCTPOiB. JIaBUHaHATIPYTH.
Bubip wmiciis BCTaHOBJICHHS B MEPEXI KOMIEHCYIOUYHX MPHUCTPOIB MOB3IOBXKHBOI Ta
MOMNEePEeYHOT KOMITEHCALlIi.

TpancpopMaTopHi 3aco0M peryirOBaHHS HANpyrd B EIEKTPUYHUX Mepexax
eHeprocucteMu. IIoHATTS mnpo 3ycTpiuHe peryioBaHHsS Hanpyru. Cxemu
peryJioBaHHs Halpyrd 3a JO0NoMororo aptoTpaHchopmaropiB. [loB3goBkHeE Ta
IIONIEPEYHE PETYIIOBAHHS HaNpyTy 3a qonomororo B/T.

bananc akTUBHOI Ta pPEaKTUBHOI MOTYXXHOCTI Ta fAKICTh EJIEKTPOCHEPrii B
cucremax. bajgaHc Ta pesepB aKTHBHOI MOTYXHOCTI B eHeprocucreMax. PerymtoBanHs
4acTOTH B eHeprocuctemax. [lepBiuHHE perynoBaHHS 4YaCTOTH, HEJOIIKHA MEPBUHHOTO
peryntoBaHHs. BTopuHHe peryatoBaHHs 4aCTOTU. PeryinroBaHHs 4aCcTOTH B aBapiiiHUX



peKNMax. [TonstTs npo aBTOMATHYHC YAaCTOTHC PO3BAHTAKCHHA Ta CHUCTCMU
9aCTOTHOI'O ABTOMATHUYHOI'O ITIOBTOPHOI'O BKIIHOYCHHA. Ocob6mmBoCTI PETYIIIOBAHHA
9aCTOTH B 06,€I[HaHI/IX CHCPIroCcucTeMax.

CIIMCOK JIITEPATYPU
1. CyneiimanoB B. M. Enextpuuni mepexi Ta cucteMu: miapydd. / B. M.
Cyneiimanog, T. JI. Kanagze. — Kuis: HTYY «KIlII», 2008. — 456 ¢. — ISBN 978- 966-
622-300-8.

Po3nin 4 EnexrpoMexaHiuHi cucTeMH aBTOMATH3allil TA€JIEKTPONPHBO/

Knacudikariss mpucTpoiB aBTOMAaTHKH, iX OCHOBHI 0coOmauBoCTi. Cuctemu
apromatuuyHoro kepyBanHs (CAK), ¢ynkumionanrHa cxema CAK Ta 1i eneMeHTH.
Cuctemu cralinizailii, MPOrpaMHOTO peryioBaHHA, ciiakyrodi. PosimkHeHi CAK:
KOMIICHCAIlIHI Ta MporpaMHOro kepyBaHHsA. KoMmOiHOBaHe KepyBaHHS. 3arajibHi
BiomocTi npo enemeHtn CAK. 3Bopothi 3B'si3ku y CAK. 3BopoTHMiT 3B'SI30K Ta
KOE(IIIEHT M1 ACUICHHS.

YMmoBu piBHOBaxkHOoro crany CAP. CraTuyHl XapakT€pUCTHUKUA TIpH
MOCTIZIOBHOMY Ta TapajelbHOMY 3'€HAHHI JIAHOK. XapaKTEepHCTHKAa JIAHOK 13
3BOPOTHUM 3B's13k0M. CTtatnyHa noxuOka Ta koedimieHT niacuwieHHs. [Ipotupiuus

BHUMOT CTaTUKHU 1 quHamiku. CtaTuyHa moxubka mpu KOMOIHOBAHOMY KepyBaHHI.
dopmu 3anucy piBHSIHb CTaTHKU.

CknagaHHs piBHSHB TMHAMIKH JJAHOK. MeToIiKa CKIagaHHs piBHSIHB. [IpuHIUn
netektyBaHHs. ['imoTe3a manux BiaxuiaeHs Buiinerpaacbkoro. Metoau iHeapu3aitii.
®opmu 3anucy piBHsIHL auHaMiku. OneparopHa ¢opma Ta 1H. Tunosi manku CAP.
PiBHSIHHS Ta 4acOB1 XapaKTEPUCTUKU JAHOK.

[lepenatouni QyHKIIi, YacTOTHI XapaKTEpUCTUKU JaHOK. [Ipu3HaueHHs
nepenaroyHux QyHKIIN 1 YacTOTHUX XapakTepuctuk. [lepegatouni ¢pynkuii ta AOUX
Py TOCHIZIOBHOMY Ta MapajiebHOMY 3'€/IHaHHI JIAHOK, JJIS JIAHOK 13 3BOPOTHUM
3B'I3KOM.

JlorapupMiyHi YacTOTHI XapaKTEPUCTHKH, 1X OCOOJMBOCTI 1 MPU3HAYEHHS,
noOyzaoBa sorapudmiuaux xapakrepuctuk. AOUX i norapudmiuHi XapaKTEPUCTUKU
TUTIOBUX JIAHOK.

ITokaszamku sxocti CAP. JluckpeTtHi cucremu, iX kinacudikaris. PizHenesi
PIBHSIHHSI, TIEPETBOPEHHS, TMepeaaTouHi (yHKIII IMIOYJIbCHUX cHCTeM. YacToTHI
XapaKTEPUCTUKN JUCKPETHUX CHUCTeM. MeToau AOCTIHKEHHS CTIHKOCTIIMITYIbCHUX
cucteM (kpurepiit ['ypsima, Muxaiinoa, Haiikicta Ta iH.) CHUHTE3 IUCKPETHUX
KOPUT'YIOUHUX IPUCTPOIB METOAO0M JIOTapU(MIYHUX MCEBJOYACTOTHUX XapaKTEPUCTHK.

Excrpemansni CAK. OcoOauBocTi Ta Mexi 3actocyBaHHs. I[loHATTS mpo
(GYHKIIIFO KOPUCTI Ta ONTUMAIbHE KEPYBAHHS.

3aranbHi B1IOMOCTI IIPO eneKTpornpuBo. [IpusHauenHs, ocoOIMBOCTI,, 3a1a4i.
Bunu enextponpuBoi. @yHKIIOHaJIbHA CXEMa eIEKTPOIIPUBO/IA.

MexaHiyHa yacTHHA €JIEKTpornpuBoaa. KiHemMaTH4HI Ta pO3paxyHKOBI CXEMH.
CraTuuHi HaBaHTaxXeHHs. BpaxyBanHs BTpatT. PiBHSIHHS pyXy.



EnexktpoaBuryHu mocTiiHOro cTpyMy. EnexkTpoMexaHidyHi XapaKTepUCTUKU.
[Ipuponna xapakTepucTuka. Buam MmMTy4HUX XapaKTepUCTUK. [aabMIBHI PEKHUMHU.
JuHamiuHi  BiaacTUBOCTI. XapaKTEPUCTUKH JBUTYHIB IOCTIMHOTO CTpyMy 3
MOCIIJOBHUM, 3MIIIaHUM 200 KOMOIHOBAaHUM 30y I>KCHHSIM.

ACHHXpPOHHI eJeKTpoABUTYHU. OJepKaHHS MEXaHIYHOI XapaKTEPUCTHUKHU.
Kos3anns. [Ipuponna mexaHiyHa xapakTepUCTHKA. BUaM MTYyYHUX XapaKTEPUCTHK.
["anbpmiBHI pexkumu. [1o0ynoBa MITYYHUX XapaKTepUCTUK.JuHaMi4H1 BJACTUBOCTI.

Cunxponsi enekrponBurynu. [lpuanun mii. KyToBa xapakTepucTHKa.

["anpMmiBHI peskuMu. JlnnamigHa BracTuBocTi. [lepeBaru Ta HeAOMIKH.

EnexktpomexaniuyHa cuctema. PiBHSHHSA Ta CTpykTypHa cxema. JluHamiuni
BJIACTUBOCTI.

OntumanpHl TepexigHl MPOLECH:TIO IMIBUIKO/I, BUTpAaTaM EJIICKTPOCHEPTIi 3
OOMEKEHHAM IO MOMEHTY, MPUCKOPEHHIO a00 pUBKY. BianpalntoBaHHs CTYIIHYATOTO
Kepyrouoro Ta 30yprorodoro BrummBy. IlmaBumii myck. Pesepc. OcoGmimBocTi
MePEXiIHUX MPOIECIB ISl €EKTPOJABUTYHIB 3MIHHOTO CTPyMY.

Teruosi nepexiaHi mpouecu. HoMiHanbHI pekUMU €1eKTPOJIBUTYHIB. MeToau
€KBIBaJICHTHOTO CTPYMY, MOMEHTY, IMOTY>KHOCTi. BuOip MOTY>KHOCTI ABUTYHA.

PerymioBaHHs KOOpAMHAT €JEKTPONPHBOJA. Buaum kepyBaHHS Ta OCHOBHI
¢bynkuii EIl. Cuctema mneperBoproBad YacTOTH-ACMHXPOHHHUM JBUTYH. TOYHICTB.
Jiana3oH perynroBaHHS. EleKTponpuBoa MpU MANOPSAKOBAHOMY pErytoBaHHI
KOOpAMHAT. PerymoBanHs MOMEHTY, CTPYMY,IIIBUIKOCTI.
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Po3aia 5 EjlekTpr4yHI MAIIMHM | anmapaTu

Tema 1. MamumHM NOCTIHOTO CTPYMY

- KoHcTpykiis Ta mpuHImn fii MammHu noctiaoro crpymy (MIIC).

- O6motku sikopsa MIIC. IlpocTi Ta ckiagHi NETIbOBI 1 XBHJIbOBI OOMOTKH.

- IIpomecu komyrtanii B8 MIIC. CiocoOu mokpaiiieHHs KOMyTallii: J0/1aTKOBI
MOJTFOCH, 3CYB IITOK, To1o. KoMneHcartiiitHa oOMOTKa.

- Bupaszu gis enexrpopymriiinoi cunu (EPC) 1 enekTpoMarHiTHOro MOMEHTY
MIIC. SBumie peaxiiii SKOpsi Ta HOro BIUIMB HA MarHiTHUM MOTIK 30y IKEHHS.



- T'eneparopu nocriitHoro ctpymy (I'TIC). I'TIC 3 He3anexxHuM, mapaneabHUM1
3MIIIaHUM 30Y/KEHHSIM Ta IXXapaKTepucTUku. Y MoBu camo30ymkenns ['TIC.

- JIBurynu noctiiinoro ctpymy (HAIIC). AIIC 3 He3anexHuM, napaieibHuM,
3MIIIAHUM 1 IMOCI1IOBHUM 30y PKCHHSM Ta iX XapaKTEPUCTUKH.

- Ilyck Ta cnocobu perymoBaHHsi mBHakocTi obepranus JIIC.

Bubip BeaMyuMHU MYCKOBUX  OMNOpIB. PeXHUM  €JIeKTPOMarHiTHOTO

ranbmyBaHHs JII1C.

- Tarosi AI1C. Po6oui xapakrepuctuku JI1C 3 mocnigoBHIM 30yKEHHSM.

Tema2. Tpanchopmaropu

- bynosa ta mpunnumn aii tpancopmaropa. Knacudikariist tpanchopmartopis.
Koedimient tpanchopmarrii. KoHctpykitis 0OMOTOK Ta Mar”iTonpoBOAY TpH(a3HUX
TpaHchOopMaTopiB.

- CxemMum Ta rpynu 3'eqHaHHS OOMOTOK OJHO(pA3HUX Ta TpHUpa3HUX
TpaHchOpMaTopiB.

- Buii rapMoHiiiHI B KpUBId HaMarHiyyro4oro CTpymy, MarHiTHOro nNOTOKY
ta ¢azaux EPC tpudasnux tpanchopmartopiB mpu pi3HUX crocoOax 3'eqHaHHS
MIEPBUHHUX Ta BTOPUHHUX OOMOTOK.

- IlpuBengeHHss BTOPUHHOI OOMOTKM TpaHchOpMATOpiB JO  IMEPBUHHOI
OOMOTKH.

- Pexumu Hepoboyoro (xomoctoro) xony (XX) ta kopotkoro 3amukanus (K3)
tpanchopmaropiB. Hampyra K3 ta ctpym XX. Brpatu B pexumax XX 1
K3.ExcniepuMeHTansHe BU3HAYCHHS TApaMeTPIB CXEMU 3aMiIICHHS.

- Pobora TtpanchopmarTopiB min HaBaHTaxeHHSM. OCHOBI
MaTeMaTHYHIpiBHIHHA. CXeMH 3aMillleHHS TpaHchopMaTopy.

BexkrtopHni Ta enepretuyni aiarpamu. Busnauenns KK/ tpancdopmaropa.
30BHIIIHA XapakTEepUCTUKA TpaHchopmaropy mpu podOTI 3
pizauMxapakrepom HaBantaxenHs (R, L, C).

[TapanensHa poborta TpaHc(opMartopis. YMoBu BMUKaHHS
TpaHchopMaTopiBHA MapajelbHy poOoTy.

- CoeuianbHi TUNKM TpaHchopMatopiB. ABToTpaHchopmaTopu Ta

0araTooOMOTKOBI TpaHC(HOPMATOPH.

- Hecumerpuuni pexxumu pobotu TpanchopmaTopiB. MeTos CUMETPUIHUX
CKJIaJI0BUX.

Tema 3. 3arajibHi NUTaHHA TeOPii MALLIUH 3MiHHOTO CTPYMY

- Koncrpykiiss MammH 3MIHHOTO CTpyMmy. [3omsmiss oOMOTOK. YMOBH
OTPUMaHHS 00EPTOBOTO MAarHiTHOTO TOJISi B MaIllTMHAX 3MIHHOTO CTPYMY.

- IlpuHuunu Oy 0BM Ta OCHOBHI TUIIA 0OMOTOK 3MIHHOTO CTPYMY.

- MaruitTHe T1TOJNi€ MAaIllMH 3MIHHOTO CTPyMy Ta MOTro pO3paxyHOK.
[HAYyKTUBHICTD Ta B3a€EMOIHAYKTHUBHICTh OOMOTOK. MarHiTHI MOTOKH B3a€EMOIHIYKITIT
Ta PO3CiFOBaHHS 0OMOTOK.

- EPC Burtka, kotymku, ¢da3su OOMOTKH 3MIHHOTO CTpymy. OOMOTKOBI
koedimientu. Criocobu 3MeHIeHHs Bummux rapmonik B EPC. Ckic nasis.

- Marnitopymiiiai cunmu(MPC) o6MOTOK MamuH 3MIHHOTO CTpymy. Buiii



rapmoHikKUMPC.

Tema 4. ACHHXPOHHI MAIIMHH

-  Konctpykmiss Ta mnpuHuun aii  acMHXpoHHOT MamuHU. KoB3aHHS.
ACHHXpOHHA MaIlliHA 3 KOPOTKO3aMKHEHUM 1 (ha3HUM POTOPOM.

- PiBHSHHS eNneKTpUYHUX KT OOMOTOK craropa Ta poropa. [lpuBeneHHS
OOMOTKH poTOpa 10 0OMOTKH cTaTopa. Cxema 3aMillleHHsI aCHHXPOHHOI MallTUHHU.

- Pexumu poOOTH acCHMHXpPOHHOI MAIIMHHW: JBUTYHHUM, TE€HEPATOPHUMU,
€JICKTPOMAarHiTHOTO rajabMa. BeKTOpHI Ta eHepreTHYH1 Jiarpamu.

- MexaHiyHa XapakTEepUCTHKA AaCHMHXPOHHOI MaIIuHUA. MakcuMaabHUN
MOMEHT Ta KpUTUYHE KOB3aHHs. PoO0Ul XapakTepUCTUKN aCHHXPOHHOTO JIBUTYHA .

- Ilyck Tpu¢a3HuX aCHHXPOHHUX JABUTYHIB 3 KOPOTKO3aMKHEHMM 1 (ha3HUM
poTopoM. JIBUTYHH 3 MOKPAIIEHUMHU ITyCKOBUMH XapaKTEPUCTUKAMHU (TJIMOOKONa3HI, 3
MOABIMHOIO KIIITKOIO POTOPA).

- CnocoOu perynroBaHHs IIBUIKOCTI 00€pTaHHS ACHHXPOHHUX JIBUTYHIB.

- ABTOHOMHMI1 ACHHXPOHHHIT€HEPaTOp. Y MOBH CaMO30YKEHHS.

- Tunm onHOMa3HUXAaCUHXPOHHUX JBUTYHIB (3 IYCKOBOIO OOMOTKOIO,
KOHJIEHCATOPHI1),CIOCOOM 3aITyCKY 1X Ta XapaKTEPUCTUKHU.

- HecumerpuuHi pexxumu poOOTH aCUHXPOHHUX MallliH. BrimuB HecumeTpii
HAlpyrd SKUBJICHHS 1 TapaMeTpiB OOMOTOK Ha MEXaHIYHI XapaKTePUCTUKHU
ACUHXPOHHUX JIBUTYHIB.

Tema 5. CHHXPOHHI MAIIMHH

- KoHcTpykiiss Ta mTpUHIUI i CHUHXPOHHOI MAaIIMHU. SIBHOMOJIOCHI

1HESBHOIIOIIOCHI CHHXPOHHI MamuHu. OOMoTKa 30y IKeHHs 1 ieMrdepHa
O0OMOTKaA.

- CuHXpOHHa MalllMHa B PEXHUMI HEPOOOUOro (xonoctoro) xoay. Bumoru
JOPO3MOITY MAarHITHOTO TOJISL B MOBITPSIHOMY MPOMIXKKY.

- SBuie peakiii sKops B CHUHXPOHHIM MamuHI Ta (QakTopu, 10 Ha
HbOTOBIIUBAIOTb.

- PiBHsHHS, mapaMeTpu Ta BEKTOPHI AlarpaMu TpU(pa3HOro CUHXPOHHOIO
re’epaTopa npu CUMETPUYHOMY HaBaHTaXECHHI.

- ABTOHOMHMI CUHXPOHHHUU T€HEPATOP Ta OTO XapaKTEPUCTUKH.

- IlapanensHa poOoTa CHHXPOHHOIO Te€HEpaTopa 3 Mepexker. YMOBU Ta
Croco0M BMHKaHHS CHHXPOHHOTO Te€HepaTopaHa MapajielibHy poOoTy, V - moaioHi
XapaKTePUCTHUKH, PETyJIIOBaHHS aKTUBHOI Ta pPeakTUBHOI MOTyx)HOCTI CM.

- KyroBi xapakrtepucTUKH CHHXpOHHOI MamuHu. CTaTH4YHA Ta JUHAMIYHA
CTIHKICTh pOOOTH CHHXPOHHOI MAIIIMHH.

- CUHXpOHHUH JBUTYH Ta CUHXPOHHUN KoMrieHcatop. CrnocoOu 3amycky.
BexTopHi aiarpamu. Po6oui Ta V - mogi0H1 XapaKTepUCTUKH.

- IlepeximHi, aCHHXPOHHI Ta HECHMETPHUYHI PEKUMU POOOTH CHHXPOHHOI
MalIuHU. [HIYKTUBHI ONOPU CUHXPOHHOI MAlIMHU B MEPEXIAHUX Ta HECUMETPUUHUX
pexrumax poOOTH.



Tema 6. EnexTpuyHi anapatu

- Kiacudikamis enekTpuyHMX —amapaTiB  Ta OCHOBHI BHMOTH, IO
npea’ sBISIOTHCS 0 HUX.

- EnexkTpoauHamiyHi CHIIM B €JIEKTPUYHHX anaparax.

- TemoBi mpoiiecu B €NEKTPUYHUX ariapaTax.

- EnexTtpuuHi KOHTaKTH: BU3HA4YEHHS 1 Kjacuikarlis, iX omip, Marepialu,
HarpiBaHHS KOHTAKTIB, €JEKTPOJWHAMIYHI CHJIM B KOHTakTaxX. KoHCTpyKIii
HU3BKOBOJIbTHHX Ta BUCOKOBOJIBTHUX KOMYTAIlIHHUX KOHTAKTIB.

- Enextpuuna myra ta MeToa ii raciHHsI.

- EnexTpomartiTHi MpUCTPOi B €JICKTPUYHUX anaparax.

- Knacudikaris komyTariiiaux amapatiB 10 1000 B, kareropist 3actocyBaHHS.
PyOounbHukun Ta nepemukadi. KoHTakTopm Ta myckayl. ABTOMAaTH4YHI MOBITPSHI
BUMUKAUI.

- Kiacudikamis xomyrtamiiaux amapariB Bume 1000 B. Pos'ennysaui,
KOpPOTKO3aMHUKaul Ta BiJOKpemitoBaul. BuMmukaui HaBaHTakeHHs. CUIIOBIBUMHKAYI:
Kiacudikarisi, TEXHIYHI TapaMeTPH.

- IlpuBomu KOMyTaliMHUX amapartiB: BU3HAUYCHHs 1 kiacudikamis. Bubip
KOMYTAIIHHUX arnapariB: 3arajibHl yMOBU BUOOPY €IEKTPOTEXHIUHUX TIPUCTPOIB.

- BuwmiproBanpHi amapaTH: BHUMIPIOBaJIbHI TpaHCPOpPMATOpU HAMPYTH,
BUMIPIOBaJIbHI TpaHCPOpPMATOpH CTPYMY Ta iX BHOIp.

- 3axucHI anaparu: IJaBKl 3a0ODKHUKHU Ta iX BUOIp, IPHUCTPIA 3aXUCHOTO
BUMKHEHHS, PO3PAJHUKH Ta OOMEXyBaul MEpeHaNpyru, CTPyMOOOMEKYBaIbHI
peaxTopu.

- EnexktpomexaHiuHe pese: kiaacudikamis 1 IpuHIMn Aii. BuMiproBanbHi pesne
CTpyMy Ta Hallpyru, AOMOMIXHI peJie Ta iX BUOIp.
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Po3ain 6 Herpaguuiiini Ta BigHOBJ/II0OBaHi JkepeJia eHepril

Tema 1. Bitpoenepreruka

OCHOBHI MapamMeTpu BITPOBOTO MOTOKY 1 3aC00M iX OMUCAHHS B Yaci 1 MpoCTOpi.
Tunu BiTPOYCTAaHOBOK 1 BiTporeHepaTopi. Ix mepeBaru i Henoniku. OCHOBHI
MOJIOKEHHSI ~ A€POMEXaHIYHOTO  PO3PaxXyHKy BiTporeHeparopiB. (OcoOIMBOCTI
CJIEKTPUYHUX CXEM BITPOTEHEPATOPIB MOCTIHHOTO CTPYMy 1 IX BHKOPHUCTAHHS.
Oco0nMMBOCTI  €MEKTPUYHUX CXEM BITPOTEHEpATOpiB 3MIHHOTO CTpyMy 1 ix
BUKOPHUCTAHHA. XapaKTepHI P&KUMU poOOTH BiTporeHepaTopiB (IycK, HOMIHAIbHUN
pPeXUM, 3YIIMHKA) 1 aJITOPUTMH iX peasizariii. MeToau 1 TeXHiUHI 3aco0u crabimizarii
4acTOTH 00epTaHHsI BITPOTCHEPATOPIB.

Tema 2. ConsiuHa eHepreTuka

OcHOBHI mapaMeTpu, SKI XapakTEepPHU3yIOTh TMOTIK COHSYHOI EHeprii.
EnextpoaumnaMiuHi MiX0IU 10 OMUCAHHS B3a€EMOJI1l COHSYHOIO BUIIPOMIHIOBAHHS 3
aTMOC(EPOI0 1 KOHCTPYKTUBHUMH €JIEMEHTAMU COHSTYHUX KOJIEKTOPIB 1 (hoToOaTapei.
OCHOBHI KOHCTPYKIIIi COHSUHHUX KOJEKTOPiB 1 ¢oTobaTtapeir. Mogeni renepartii
€JIEKTPOPYIIIHHOT CUIM B (DOTOENEKTPUUHUX IepeTBoproBavax. Mojeni reHeparii
TEIUIOBUJUICHHS MpPH B3a€EMOJIIi COHSYHOTO BHUIIPOMIHIOBaHHS 3 €JIEMEHTaMH
COHSIYHMX KOJIEKTOPIB 1

doTobaTapeit. Mojeni TEIIOBOrO CTaHy COHSYHUX KOJIEKTOPIB 1 (hoToOaTapei.
CTpykTypH 1 CXeMH aKTHBHHX 1 TACHBHUX CHCTEM COHSYHOTO TCIUIOMIOCTAYaHHS
OyniBensb 1 ciopya. OcoONMMBOCTI COHSIYHUX CHEPTETUYHUX CUCTEM 3 BUKOPHUCTAHHIM
KOHIICHTPOBAHOT'O COHSYHOT'O BUITPOMIHIOBAHHS.

Tema 3. IleperBopeHHsi Ta aKyMYJIIOBaHHSI eHeprii BiIHOBJIHBAJLHHUX
JKepet

[Mpuntun nii xiMiyHUX pKepen cTpymy. CXeMu BUKOPHUCTAHHS €JIEKTPUIHUX
aKyMyJIATOpPIB B CHUCTEMax eHepromoctadyanHs. OCHOBHI THIH €JIEKTPOXIMIYHUX
aKyMYJIATOPIB €IEKTPUUHOI eHeprii. CXxeMu BUKOPUCTAHHS TEIJIOBUX aKyMYJISITOPIB B
cCUCTeMaxX TerionocTayanHs. [IpuHIMIN po3paxyHKY TEIUIOBUX Ta EIEKTPUIHUX
aKyMyJISITOPIB €Heprii.

Tema 4. KomnjiekcHe BUKOPMCTAHHS BiITHOBJIIOBAJILHUX JIZKepeJl eHepril

Eneprorexnomnoriuni By3nu. Meroau onTumizaiii mapaMmeTpiB KOMOIHOBAaHUX
CHUCTEM TEIUIONMOCTAa4YaHHs. BUMOTH 70 KOMOIHOBAaHHMX CHUCTEM E€HEPTOMOCTadYaHHS.
[TpuaIMnM MoOYA0BM KOMOIHOBAaHMX CHCTEM €HEPTrOMOCTaYaHHS.

Tema 5. BUKOpHCTaHHSA reoTepMAJIbHUX pecypciB

OcHOBHI TapameTpu TeoTepMaibHOI eHeprii. MeTtoau MoJeToBaHHS
reoTepMalbHUX KOJEKTOpPIB 1 CBEpIJIOBMH. BapiaHTu cXeM BHKOPUCTaHHS
reoTepMalibHOI €Heprii A moTped enekTporocrayaHHs. THUIOBI CXeMHBHIOOYTKY
reoTepMalIbHUX PECypCiB.



Tema 6. BukopucTanusi iHIIMX BUAIB Bi/THOBJIIOBAJILHUX JIZKepeJi eHeprii

[Tpunimn 1ii eHeproycTaHOBOK, SKi BUKOPHCTOBYIOTh C€HEPril0 MajHX piK.
[TpuHLIMI 71T XBUJIBOBUX €HEPreTHYHUX yCTaHOBOK. [IpuHImn nii Ol0eHepreTMUHUX
ycTaHoOBOK. [IpuHIIMI poOOTH €HEProyCTaHOBOK, SIKI BAKOPUCTOBYIOTH TEMIIEpPaTypHI
1 KOHIIEHTpAIIiiHI Tpai€eHTH B MOPCHKii Boal. [IpuHITMT A11 MaraiTOriApoguHAMIYHUX
reHepatopiB. Ilpunnun gii  TepmoemiciiiHux reHeparopiB. [lpuHnum il
TEPMOCJECKTPUUYHUX  TEHEPaTopiB 1  TEPMOXOJOAWIbHUKIB.  [lpuHium i
KOMIIPECOPHUX 1 a0COPOIINHUX TEMIOHACOCHUX YCTAaHOBOK.
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Po3ain 7 Cucremu 3a0e3neyeHHs CIIOKUBAYiB
€JIEKTPUYHOK CHEPTI€I0, eJIEKTPOTEXHIYHI KOMILIEKCH,
eJIEKTPOMEXAaHIYHi CMCTEMH, aBTOMATU3AIlIA
€JIEKTPOTEXHIYHUX TA
€JICKTPOTEXHOJIOTIYHMX KOMILIEKCIB, e HepreTHYHHu I
MEHEIKMEHTTA eHeproeeKTUBHICTH

1. XapakTepuCcTHKA eHEPreTHYHUX KOMILIEKCIB Ta CHCTEM.

1.1 EHepreTtudHe rocrmogapcTBo Ta ioro eneMmeHTH. OCHOBHI BUIM MaJTUBHO-
SHEPreTUYHUX pecypciB, ix kmacudikamis. [laaTuBHO-eHEPreTHYHNIT KOMIUIEKC SK
CKJIaJ0Ba YacTHMHA EKOHOMIKHM. 3OBHIIIHIA Ta BHYTPIIIHIA 3B'A3KM MaJIUBHO-
CHEPTeTUYHOTO KOMIICKCY.

1.2 TexHOJNOriuHI CHUCTEMH NAJIMBHO-CHEPreTUYHOTO KOMILUIEKCY. ByrinbHa
npomucioBictb. HadtoBa Ta  HadTomepepoOHa  MpPOMHUCTOBICTh. ['a3oBa
POMUCIOBICTh. EnekTpoenepreruka. SnepHa enepretrka. TemiaonocTayaHHs.

1.3 ExoHOMIYHI acnieKTH €HepreTUku. EHepreTuka sk nmpupojaHa MOHOIIOJIS.
Metoau popmyBaHHS 11iH 1 Tapu]iB Ha maIMBO Ta eHepriro. [logaTku Ta iIHBECTHUIIIT B
eHepreTuill. BrjauB MiHOBUX 1 MOAATKOBUX (PAKTOPIB HA OOCSTH CIIOKUBAHHSA MaIMBa 1
eHeprii. MeToay eKOHOMIYHOTO PEryJIIOBaHHS B €HEPTETHIIL.



2. CucTeMHi T10CTiI)KEeHHS B €eHepPreTHulli.

2.1 Enepretnka sk 00'€KT CHUCTEMHUX IOCTiKeHb. OCHOBHI TOHSTTS
CUCTEMHUX JAOCIIHKeHB. lepapXist Benmukux cucteM eHepreTuku. O0'eKTUBHI TCHICHITIT
pPO3BUTKY Ta QYHKIIIOHYBAHHS CUCTEM CHEPTeTHKHU.

2.2  BnacTuBOCTI CUCTEM €HEpPreTHKU. BIacTUBOCTI pO3BUTKY, HEMOBHOTH
iHopMallii, HeIOCTaTHbOI BHU3HAYEHOCTI ONTHMAJIBHUX PIlI€Hb, JWHAMIYHOCTI
BEJIMKUX CUCTEM eHepreTuku. HamiiiHICTh eHepreTHYHUX CUCTEM Ta KOMILJIEKCIB.

2.3  MarematuuHuii amapaT CHUCTEMHHMX JOCHIIP)KEHb B EHEPrEeTHIII.
ImoBIpHICHI MeTOU Ta cdepa iX 3aCTOCYyBaHHS B €HEepreTHlll. Teopiss ONTUMAIbLHOTO
ynpapiiHHsa. CTaTUCTUYHE MOJIETIOBaHHS. MaTeMaTH4Ha €KOHOMIKA.

3. IHanuBHO-eHepreTHYHU OajlaHC.

3.1 [lonarrss mpo enuHuil eHepreTuyHuUi Oananc. Pi3HOMaHITHI BUIU
NaJMBHO-CHEPreTUYHUX OanaHciB Ta iX CTpykTypa [lanmBHO-eHepreTuuHuil OanaHc
Ta OKpemi 0ajlaHCH NMaJIMBHO-CHEPIeTUYHHUX pecypciB mo BuaaMm. ['padiuni miarpamu
JUTSl BUBUCHHSI CTPYKTYPH NAJTMBHO-CHEPIeTUUHHUX OajaHCiB. AHaJI3 OCHOBHHMX BTpaT
najgnBa Ta eHeprii.

3.2 CtpykTypa Ta TEHJEHIIT €HeproCcrnoXXuBaHHsA. MeToauuHI TAXO0AN 10
MPOTHO3YBaHHS  €HEProcrokuBaHHs. [lOKa3HUKKM  €HEProMICTKOCTI 00 ’€KTIB
€HEProcHoKUBaHHS Ta iX aHami3. TeHAeHIll 3MIHH CTPYKTYpHU €HEProCHOKWBAHHS.
Bubip onTuManbHOI CTPYKTYPU €HEPTOHOCITB.

4, ExoHOMiK0O-MaTeMaTHUYHEe MOJEJTIOBAHHS eHEPreTHYHUX CHCTEM Ta
KOMILIEKCIB.

4.1 TexHIKO-€eKOHOMIYHI ~ pO3paXxyHKH  C€HEPreTHYHHUX  CHUCTEM  Ta
KoMIUIeKCiB. CTpyKTypa KamiTaJlbHUX BKJIAJI€Hb Ta €KCIUTyaTalliiiHUX BUTPAT 00'€KTIB
MaJMBHO-CHEPTETUYHOTO KOMIUJIEKCY Ta HOT0 TeXHOJOTTYHUX cucteM. [[iHu Ta KiHIeBi
BUTPAaTH HA MaJUBHO-EHEPreTW4yHi pecypcu. 30UTKHM BIJl HEIONOCTABOK
EHEepropecypciB  Ta 3a0pyJHEHHS HaBKOJMIIHLOTO CcepeaoBuIla. BpaxyBaHHsS
HAJIHHOCTI MPU ONTUMI3AIi CUCTEM €HEPreTHUKH, OI[IHIOBAHHS TEXHIYHUX PU3UKIB
IHHOBAIIHHUX PO3POOOK.

4.2 bararopiBHeBa cuctema mMojenei g ONTUMI3aIlii PO3BUTKY MaUBHO-
€HEePreTUYHOro KOMIUIeKCy. Bubip pariioHaJIbHOTO YMciia PiBHIB 1€papxii y cucTeMi
mMojenel. Etanu 1HIMKaTUBHOTO TUTAaHYBaHHS Ta MPOTHO3YBaHHS. TUMH €KOHOMIKO-
MaTeMaTUYHUX MOJENeH Il ONTHUMI3alli CTPYKTYpH HaJIUBHO- E€HEPreTUYHOIrO
KOMILJIEKCY.

4.3 MopnentoBaHHSI ONTUMAJIBLHOTO PO3BUTKY IMaJMBHO-EHEPTeTUYHOTO
KOMILJIEKCY 3 YypaxXyBaHHSM HAIIMHOCTI. 3ajada ONTHMAJIBHOTO pPE3epBYBAaHHS



CTPYKTYPH TAJTMBHO-CHEPTeTUIHOTO KOMIUIEKCY Ta HOTO TEXHOJOTIYHUX CHUCTEM 3
ypaxyBaHHSIM B3a€EMO3aMIHHOCTI €HEProHociiB. By3oBi HOpMaTHBH HaIIHHOCTI
eHepromnocTadyanHs. JKUByJiCTh eHEPTETUYHHX CUCTEM Ta KOMILIEKCIB.

S. IIpu3HaYeHHA TA XapaKTePUCTUKHU eJTeKTPOTEXHIYHUX KOMILJIEKCIB.

5.1 EdexTruBHICTD BUKOPHUCTAHHS €JIEKTPUYHOI €HEPrii Ta ii mepeTBOPEHHS
B 1HIIIl BUAM €HEPTIi MpU peasizallii TeXHOJIOTTYHUX MPOIIECiB.

5.2 OcoOnuBocTi MOOYIOBM Ta (PYHKIIOHYBAaHHS €JIEKTPOMEXAHIUHUX,
CJIEKTPOTEPMIUHHX, €JNEKTPO3BAPIOBAIBHUX, EJIEKTPOXIMIYHUX, EJIEKTPOICKPOBHUX,
CIEKTPOCTATUIHUX, MATHITOCTATHYHUX Ta MarHITOAMHAMIYHIX YCTAaHOBOK.

5.3  3BarasbHa XapaKTEepPUCTHKA AaBTOMAaTHU30BAaHUX CHUCTEM KEpyBaHHSA
TEXHOJIOTTYHUMHU MPOLIECaMHU.

6. EneMeHTH eJ1eKTPOTEXHIYHUX KOMILJICKCIB

6.1 EnextpomaivnHi neperBoproBadi. CuioBi TpaHCPOPMATOPH, X BUIHU Ta
peXUMH poOOTU. PeakTopu AJis KiJI 3MIHHOTO Ta MOCTIHHOTO CTPYMY.

6.2 EnexTpuuHi MamMHA 3MIHHOTO Ta TOCTIMHOTO CTPyMYy: iX THIIH,
INPUHIUIN Ta PEXKUMU POOOTH.

6.3  HexepoBani Bumpsmisiui 3MiHHOTO cTpymy. KepoBaHi TupucTopHi
BUIIPSAMIISIYI  OJTHO- Ta Tpu(a3HOro CTpyMmy. IHBepTOpHM CTpyMy Ta Hampyry.
Pe3onancui 1HBepTOpU. THPUCTOPHI Ta TPAH3UCTOPHI MEPETBOPIOBAYl YACTOTH
3MIHHOTO  CTpyMy. HamiBOpoBiJHMKOBI  MEpeTBOPIOBadl  3MIHHOI  HaIpyTH.
Cralimizaropu Hanpyru Ta cTpymy. lllupoTtHoiMmynbCcHI mepeTBoproBayi.CuctemMu
IMITyJTbCHO-(Da30BOTO KepyBaHHS. MarHiTHO-TUPUCTOPHHI MEPETBOPIOBAY HANPYTH.
AKTHBHI (PuIbTpU. PUIBTPO-KOMIIEHCYIOU1 NPUCTPOi. EnekTpoMexaHiyHl TpHUCTPOT
aBTOMATU30BaHUX  eNeKkTponpuBoiiB.  JlaBaul Ta  3agaBayl  KOOpAMHAT
CJIEKTPOTIPUBOAY. AKYMYJISTOPH Ta HAKOMHMYyBadi EHEPTIi IS eJIeKTPOKUBICHHS
(eJIEKTpOXIMIYHI, €JIeKTPUYHI, eJIEKTpOMEeXaH14Hi): moOyAoBa, MPUHLIUII pOOOTH Ta
OCHOBHI TTOKa3HUKH.

6.4 Komyramiiini enemeHTH Ta iX Xapakrtepuctuka. Pos’emnyBaul i1
BUCOKOBOJIbTHI ~ BuUMHUKadi. KoMyTatopu  IMOYJbCHHUX  JDKEpPENT  CTPyMY.
HamiBrpoBiTHUKOBI Ta HAAMPOBIAHUKOBI KOMYTaTOpH CTpyMy. IHTerpaibHi MOIyJIi
Ta MIKPOTIPOIIECOPH.

1. EnexrpomexaHiuHi cucremMu

7.1  3arampHa (YyHKIIOHATbHA CXE€Ma EJIIEKTPOMEXAHIYHOi CHUCTEMH.
XapakTEepUCTUKU  TUIMOBUX  HABAHTAXEHb  PEryJIbOBAHUX  EJIEKTPOIPUBOIB.
Po3paxyHKoBi cxeMu Ta MaTeMaTU4HI MO/IEJII MEXaHIYHOI YACTUHU €JIEKTPOIPUBO/IB.
PiBusanHs pyxy. Pexumu pobGotu enekTponpuBoidiB. Pexumu (QyHKIIIOHYBaHHS



MEXATPOHHUX IMITYJIbCHUX CHCTEM.

7.2  CTpyKTypHa cxeMa Ta MaTeMaTH4Ha MOJEJIb y3arajJbHEHOI eJIeKTPUIHOI
MallMHU. PeXuMM TNepeTBOpEHHs €JEeKTpUYHOi eHeprii. EnekrpomexaHiuHi
BJIACTHBOCTI Ta CTPYKTYpH CXEMH EJCKTPOABUTYHIB TMOCTIMHOTO CTpyMy 3
HE3AJIOKHUM, TIOCTIIOBHUM Ta 3MIIMIAaHUM 30Yy/DKEHHSM; 3MIHHOTO CTPyMY:
ACHHXPOHHUX Ta CHHXPOHHHX, iX po0Oodi Ta MyckoBi Xapakrepuctuku. Crocobu
perymoBaHHs IIBHJKOCTEH. KOHCTpPYKTHBHI BIACTHUBOCTI, XapaKTEPUCTUKH Ta
peXUMH POOOTHM BEHTUJIBHOTO Ta KPOKOBOIO €IEKTPOABHUIYHIB. B3aemo3B’s:3aHuit
esieKTponpuBojA. CTPYKTYpHI CXEMHU, PETYJIIOBAJIbHI BJIACTUBOCTI, TOKA3HUKH SIKOCTI
JUHAMKU Ta CTaTHUKU TUIOBHX CTPYKTYp €JEKTPOMEXaHIYHHX CHCTEM Ha OCHOBI
€JIEKTPOIIPUBOAIB TMOCTIMHOIO Ta 3MIHHOIO CTPyMy 3@ CXEMOK “KepOBaHUU
nepeTBoproBay-aBUryH . CHCTEMH THIy “KEPOBAaHHMIM NEPETBOPIOBAY-IBUIYH B
€JIEKTPOIIPUBOAAX MOCTIMHOIO Ta 3MIHHOIO CTpPyMYy 1 OCOOJMBOCTI PEryJrOBaHHS
MOMEHTY (CTpyMy) Ta MIBUAKOCTI B

cucTeMax: “KepoBaHUM MEpeTBOPIOBaY - JIBUTYH TIOCTIMHOTO CTpymy”,
“reHepaTop-IBUTYH”, IEPETBOPIOBAY YACTOTHU - ACHHXPOHHUH (CUHXPOHHHUIT) IBUTYH,
“TUPUCTOPHUN PETYyATOP HANPYTU - ACUHXPOHHUMN ABUTYH .

7.3 CTpykTypHa cxeMa Ta MaTeMaTHYHa MOJCIb MEXAaTPOHHOI CHCTEMH
TEXHOJIOTIYHOTO  KOMIUIeKCy. CHCTeMH  eJIeKTPOTiIpaBlIIyHOTO KEpyBaHHS 3
amantuBHUMU GyHKIISIMH. CrocoOM peryiroBaHHS EHEPreTHUYHUX IMapaMeTpiB
BUKOHABYMX oOpraHiB. KOHCTPYKTHBHI BIACTUBOCTI, XapaKTEPUCTUKH Ta PEKUMH
poOOTH ENEeKTPOTIIPABIIYHOTO TMPHUBOAY MeXaTpoHHOI cuctemMu. CHCTEMH THITY
“BUKOHABUMI oOpraH — poOode cepenoBUllle” B MEXaTPOHHUX CHCTEMax 3
IHTENCKTyaIbHUM KepyBaHHSAM. CTaTUCTUYHE MOJCIIOBAHHS €IICKTPOMEXaHIYHIX
CUCTEM Ta KOMIUIEKCIB. MeToau, Teopid 1 3acO0M BU3HAYEHHS CTAHY TEXHIYHHMX
00’ €KTIB.

1.4 Cucremn M IITOPSAIKOBAHOTO KEpPYBaHHS KOOpJAMHAT
€JIEKTPOMEXaHIYHUX CUCTEM, MAHIITYJIATOPIB Ta BUKOHABUMX OPTI'aHiB KOMIUJIEKCIB.

7.5 YacToTHO-KEpOBaHI ACHHXPOHHI Ta CHUHXPOHHI €JIEKTPOIPUBOJIU.
[TpuHunu KepyBaHHS (4aCTOTHO-CTPYMOBHH, CKaISIpHUM Ta BeKTOpHUil). Criocoou
Ta CXEMH BEKTOPHOTO KepyBaHHS aCHHXPOHHUM Ta CHHXPOHHHM €JICKTPOIIPHBOJIOM.
be3naBaueBi cucteMu eJIEKTPOTPUBOTY 3MIHHOTO CTPYMY, 17IeHTU(IKAITIS ITBUIKOCTI,
MOMEHTY, ITOTOKO3UYEIIJICHHS Ta MapaMeTPiB 3aCTYMHOI CXEMHU aCHHXPOHHOTO IBUTYHA.
[upoTHO-IMITyThbCHA ~ Ta  MPOCTOPOBO-BEKTOPHA MOJYJAIIS B CHUCTEMax
€JIEKTPOIIPUBOAY 3MIHHOTO CcTpymy. KpokoBuii Ta BEHTHUIBHO-1HIYKTOPHHI
€JIEKTPOIIPUBO/I.

7.6 PerymnioBaHHs MIBUAKICTIO MAaIIMH TOJABIHHOrO >xuBjeHHsA. KackamHi
CXEMH PEeryJTIOBaHHS aCHHXPOHHOTO €JICKTPOIIPUBOY.

1.7 CxeMu eNeKTpPOMAIIMHOBEHTIIIBHUX CUCTEM, 1X CTaTHYHI Ta TUHAMIYHI



XapaKTEPUCTHUKHU. Oco6nuBocTi BUOOpY EIEKTPUYHUX MaluH B
CJICKTPOMAIIMHOBEHTHIILHUX CUCTEMaX.

7.8 Crnigkyroul eneKTpONnpHUBOJ Ta eeKTporiaponpuBoa. KoB3Huil pexxum
CITIIKYIOYOTO €JIEKTPOIIPUBOY 3 PEICHHUM peryiasTopoM. MexaTpoHHE KepyBaHHS
CJIIEKTPOT1APOTIPUBOJIOM.

7.9  JlunamiuHi pPEXUMU poOoTHn eJIEKTPOTIPUBO/IIB Ta
SIEKTPOTiApONpUBOIiB. JlMHAMIKA EIEKTPOMEXaHIYHUX CHCTEM 13 JKOPCTKHM Ta
MPY)KHUM KIHEMAaTUIHUM 3B’ SI3KOM.

7.10  VYcraneni pexxuMu poOOTH €IEKTPOIPUBOJIY Ta CICKTPOTIAPONPUBOTY.

7.11 Metoau aHamizy JAWHAMIYHUX BJIACTUBOCTEH EIICKTPOMEXaHIUYHUX
cucteM. [lepenaBanpHi Ta mepexigHi (QYHKINT €JIEKTPOMEXaHIYHMX CHCTEM Ta ix
€JIEMEHTIB.

7.12  PiBHSHHS pyXy €JIEMEHTIB €JIEKTPOTIAPONPUBOAY Ha OCHOBI PIBHSHB
Hap’e-Crokca, bepnyimii ta metoniB Jlanam6Oepa 1 Jlarpanxa.

7.13 BusHaueHHS HaBaHTAKEHb B  BY3JIaX KIHEMAaTUYHUX CHCTEM
MaHIMyJISITOPIB ~ METOJIOM  cymep-eiaemeHTiB. [loOymoBa emwop  30BHINIHBOTO
HABAHTAXKEHHA Ta BUSHAYCHHS HAIIMHOCTI 3 3aCTOCYBAHHSM TE€OPii MIITHOCTI.

7.14  CriiikicTh JIHIAHUX Ta HETIHIAHUX CHUCTeM. AJreOpaiuHi KpuTepii,
yacTOTHI KpuTepii, ¢GyHkuis JlsnyHoBa, kputepiii IlomoBa. YwucimoBi meToau
11eHTUiKaIii HeTIHIMHUX CUCTEM.

7.15 Meronu cuHTE3y JIHIHHUX, HEMHIMHUX Ta JAUCKPETHUX CHUCTEM
aBTOMATUYHOTO KEPYBaHHS 13 3aJJaHUMU MOKA3HUKAMU SIKOCTI JUHAMKH TaCTATHUKH.
AgnanTuBHI Ta poOACTHI CHCTEMH aBTOMATHYHOTO KEPyBaHHs, 3acTOCYBaHHS
MIPUHITUIIB aJJaITUBHOTO Ta POOACTHOTO KEPYBaHHS B €IEKTPOMEXAHIYHUX CUCTEMAX.

7.16  MikpompoliecopHe KepyBaHHS €JIEKTPOMEXAHIYHUMH CHUCTEMaMHU.
MikpokounTposepu. [IporpamoBani jgoriddi KoHTposepu. CUTHaIbHI TPOLIECOPH.

7.17 Po3paxyHOK Ta BHUOIp NOTYXHICTIO €JIEKTPOABUTYHIB. OnTumizaris
TEXHOJIOTIYHUX PEXHUMIB 00 €KTIB KEpyBaHHs, €HEpro- Ta pecypco30epekeHHs
3ac00aMH €JIEKTPOTIPUBOY.

7.18 HerpaaumiitHi exexkTpoMexaHiuHi cucteMu. BiTporeHeparopHi cuctemMu
3 MOCTIMHOIO Ta 3MIHHOIO MIBUJIKOCTAMU TypOiHH. CTPYKTYpH CUCTEM ONTHUMAJIBLHOTO
KEepyBaHHS BITPOT€HEPATOPHUMHU yCTaHOBKaMU. [I’e€30eneKkTpruyHi mepeTBoproBadi Ta
X 3aCTOCYBaHHS B €JICKTPOMEXaHIUHUX CHCTEMaX.

7.19 EnexTpoMexaHIYHI CHCTEMH 3 aKyMyJATOpaMU Ta HAKONMUYyBayaMH
eHeprii. EHepreTnuHa epeKTUBHICTh MPOLIECIB 3apsAKAHHS 1 PO3PSKaAHHS.

8. EnekTpoMexaHOTPOHHI Ta pOOOTOTEXHIYHI CHCTEMH Ta KOMILJIEKCH.
8.1 EnextpoMexaHOTpOHHI MepeTBOpIOBadl 3 MOTIAAy (YHKIIOHAILHOI
CJICKTPOMEXaHIKH, eHepreTuyHa Ta iH(opMartiitHa M1JICUCTEMU



eJIEKTPOMEXaHOTPOHHUX MEPETBOPIOBAYIB.

8.2 [Ipuctpoi MIepEeTBOPEHHSI, J1arHOCTYBaHHS,

3aXUCTY €JIEKTPOMEXaHOTPOHHHMX TIEPETBOPIOBAYIB, iXHI OCHOBHI

(GyHKIIIT Ta CKJIaJIOBI.

8.3 CTpykTypHa cxeMa, yacoBa jJiarpaMa poOOTH, BapiaHTH CXeM 0OMOTOK
1 KOMyTaTopa BEHTWJIbHHUX JABUTYHIB 31 30y/’KEHHSM BiJl MOCTIMHUX MAarHiTiB Ta 3
MAaCUBHUM POTOPOM.

8.4  EBomiouis cxeM KepyBaHHS BEHTWIBHOTO JBUTYHa, 3aCTOCYBAaHHS.
CIeliaJli30BaHUX MIKPOKOHTPOJIEPIB ISl iXHBOTO (PYHKIIOHYBaHHs O€3 jaBadviB
MOJIOKEHHS POTOPA B SBHOMY BUTJISI]II.

Q. EneKTpoTexXHOI0TiYHI KOMILTIEKCH

9.1 Knacugikamiss eneKTpOTEXHOJOTIYHUX YCTAHOBOK SK CIOKHBaYiB
€JICKTPOEHEPT1i.

9.2 EnexTpoTexHIYHI  yCTAaHOBKM  KOHTakTHOro  HarpiBy.  Jlyrosi
CTaJICTUIABWIIbHI PYJOTEPMIUHI Ta TUIA3MOBI YCTAaHOBKH JIJIsi TEPMIUYHOI OOpPOOKH Ta
IUIaBJI€HHS MarepianiB. EleKTpo3BaproBajibHI YCTAaHOBKH. I[HIYKIIHHI YCTaHOBKH
HarpiBy, jAedopmMmallii, TOBEPXHEBOTO  3arapTOBYBaHHSA, 30HHOI  IUJIABKH,
NEPEeMIITyBaHHs, J030BAaHOTO PO3JIMBY Ta TPaHYIIOBaHHS MeETaTiB. YCTaHOBKH
JIEJEKTPUYHOrO0  HarpiBy. ENeKTpoiMIylIbCHI  yCTaHOBKM 1CKpOBOi  0OpOOKHM
cepenoBuill. EleKTponpoMeHeBl YCTaHOBKM OOPOOKH BHCOKOPEAKTHBHUX METAIB.
EnexTpoxiMiuHi yCcTaHOBKMA. MarHiToiMIyJbCHI Ta €IEKTPOTiIpaBIiyHI yYCTaHOBKH.
EnexTpuuHi Ta MarHiTHi cenapatopu. EnekrpuyHi ra3oBi GiaIbTpH.

9.3 CydacHl cuCTEMH Ta 3aco0M €HEepro- Ta pecypco30epeKeHHS B
eJIEKTPOTEXHOJOTIYHIX yCTAaHOBKAX.

10. EnextpogiznuHi ycTaHOBKH.

10.1 EnexkTtpodi3uyHi YCTaHOBKM MJii CTBOPEHHS MAarHiTHOTO TOJA 13
33JIaHOI0  [POCTOPOBO- YAaCTOTHOK CTPYKTYpOIO Ta YCTAaHOBKH [UIsl  HMOro
BUIIPOMIHIOBaHHs. YCTaHOBKM HAMarHidyBaHHS Ta po3MarHiuyBaHHs. [lpunmaam ta
yCTaTKyBaHHSA Uil BUMIPIOBaHb, JOCTIIKEHb €IEKTPUYHUX, MAarHITHUX Ta TEIJIOBUX
BJIACTUBOCTEN MarepianiB. JlaBaui Ha ocHOBiI edekty Xoimna. BumiproBanHs
€JIEKTPUYHOTO OIOpYy, MHPOBIAHOCTI, a TaKOX JaBadyli Ha OCHOBI e€(eKTiB, IO
BUHUKAIOTh Ha MEXI1 pPO3JITy CEpPEOBUIII.

11. CucreMun eJeKTPONOCTAYAHHS TEXHOJIOTIYHMX Ta TeXHIYHUX
KOMILJIEKCIB.

11.1 CrpykTypa Ta 3arajbHa XapakTEPUCTHUKA CHUCTEM EJIEKTPOIOCTaYaHHS.
TeopeTnuHe OOIpYHTYBaHHsSI PO3paXyHKOBOIO HaBaHTa)Ke€HHS. IIpakTuuHi Meronu
BU3HAUEHHS  pO3PAaxXyHKOBOI'O  HaBaHTaKEHHsA. Bumorm g0  HaallHOCTI



eJIEKTPOTIOCTa4aHHs THUIOBI CXeMH MOOYJOBH ENEKTPUYHMX Mepex. BusHaueHHs
nmapaMeTpiB €JIEMEHTIB CHCTEeM eJIEKTpoInocTadyaHHsa (CHJIOBI TpaHcpopMaTopH,
Mepexki Hanpyroro 1o Ta nonax 1000 B). Meroau po3paxyHKy BTpar €JI€KTPUYHOI
€Heprii B €JIEMEHTaX CHCTEM €JIEKTponocTayaHHs, cdepa IiX 3acTOCyBaHHS.
OpranizaiiiHi Ta TEXHIYHI 3aX0JM MO 3MEHIICHHIO BTPAT EJIEKTPUYHOI EHEepTii.
CyTHicTh 3a/aul KOMIEHCAIll peakTUBHOIO MOTYyxHOCTi. KomneHcarlisi peakTuBHO1
MOTY>KHOCTI B CHCTEMaXxX €JEKTPOIOCTauYaHHsI MPOMHUCIOBUX MiAMpUeMCTB. TexHiuHI
3ac00M KOMITeHCallli peaKTUBHOT MOTYKHOCTI. [I0Ka3HUKH SKOCTI €IeKTPUIHOI EHepTii
Ta iX HOpMyBaHHsS. EJEKTpOMarHiTHa CyMICHICTh €JIEKTPOTEXHIYHUX Ta
€JIEKTPOTEXHOJIOTIYHUX YCTAaHOBOK Yy BY3JaX HABAHTAKEHHS EJIEKTPUYHHUX MEPEXK.
PerymntoBaHHs Hampyru B cUCTEMax eJeKTporoctadaHHs. OpraHizauiifHi 3axoqu Ta
TEXHIYH1 32c00M HOpMaTi3alli IKOCTI €JE€KTPOCHEPTIi.

12. ABTOHOMHI CHCTEMH €JIEKTPOCIOKMBAHHA CTANiOHAPHUX Ta
PYXOMHX 00’ €KTiB.

12.1 XapaxkrepucTuKa JKepela €Heprii, TUIHM Ta OCHOBHI IapaMeTpH
NEPBUHHUX [IEPETBOPIOBAYIB €JIEKTPUYHOI €HEPTii ISl aBTOHOMHUX CUCTEM JKUBJICHHS
CTAlllOHAPHUX Ta PYXOMHX 00’€KTiB. THIM €IEKTPUYHHX F€HEPATOPIB Ta CTPYKTYpHU
CUCTEM AaBTOMAaTUYHOIO KEPYBaHHS €JIEKTPOT€HEPATOPHUMH YCTAHOBKAMH 3
TEIJIOEHEPTrEeTUYHUM, BITPOBUM Ta BOASHUM pylIieM. ENeKTpoXiMIuHI FeHEPaTOpH Ha
MaJMBHUX KOMIpKaXx.

12.2  T'ibpuausariisi GOPTOBUX JKEPEI KHUBJICHHS JUISI €IEKTPOTATH PyXOMHX
00’€KTIB Ta cCTpaTerii aBTOMATHYHOTO KEpyBaHHSI. ABTOHOMHI CHCTEMH
€JIEKTPOKUBIICHHS 3 TOHOBIIOBAIbHUMU JDKEPEIaMU €HEprii.

13. ABTOMATH3allil €JEKTPOTEXHOJIOTIYHUX Ta eJeKTPOTeXHIYHUX
KOMILJIEKCiB.

13.1 EnexkTpoMexaHiyHi  CHCTEMH  aBTOMAaTH3allli B  MPOKATHOMY
BUPOOHMIITBI. ABTOMAaTH3allil KOBAJIbCHKO-TIPECOBUX MalIUH. EiekTpomexaHivHi
CUCTEMHU aBTOMaTH3alli TIpHUYO-BUAOOYBHOTO YCTAaTKyBaHHSI Ta KEpyBaHHS
OypoBumu Bepctaramu, CucTeMH KepyBaHHS METAJIOPi3aJbHUMU YCTaHOBKAaMHU.
EnexTtpoMexaHiuyHl CHCTEeMHM aBTOMATH3allli MamepopoOHOT0 Ta KapTOHHOTO
BUPOOHMIITBA. EnextpomexaniuHi CUCTEMU KepyBaHHS MapuIpyTHUM
CJICKTPOTPAHCIIOPTOM, KpaHamMu Ta Jipramu. ABTOMarHW3ailisi HACOCHOTO,
KOMIIPECOPHOTO 1 BEHTWJIATOPHOIO YCTAaTKyBaHHS. ABTOMAaru3allis 3MILIyBayiB,
HeHTpudyr 1 cemnaparopa

13.2 Cucremu  JI1arHOCTUKU(CUCTEMH  TEXHIYHOTO  JIIarHOCTYBaHHS),
KOHTPOJIIO Ta 3aXUCTY.

13.3 IIudpori Ta aHATOTOBI CHCTEMU ABTOMATHU3AIlll €JIEKTPOTEXHIYHUX Ta



eJIEKTPOTEXHOJIOTTYHUX KOMIUIEKCIB. THMOBI CTPYKTYpH aHAJIOTOBUX Ta LU(POBHUX
cucteM KepyBaHHs. [lepeTBOpeHHs aHaJIOrOBHX Ta MU(POBUX CUTHATIB.AHAIOrOBa Ta
nudpoBa ¢unprpamis. Axamoroi Ta mudbponi IIIJ[-perynaropu. IIporpamoani
JIOT14H1 KOHTPOJICPH.

14, Enepro3oepe:xeHHsI B eHEPreTUHYHUX CHCTEMAX Ta KOMILIEKCaX.

14.1 OcHoBHI HampsIMKH eHepro30epirarodoi moiituku. Kpurepii Bubopy
eHepro3oepirarounx TexHoJyori. OCHOBI HAPSIMKU Ta PE3epBH E€HEPro30epeKeHHS.
EdexTuBHICTh eHepro30epiralourx 3axo/iB. YIpaBIiHHSI eHePro30epeKeHHSIM.

142 3axomm 3 peamsanii TEXHIYHOTO TOTCHINATY €EHEPTro30epeKeHHS.
EneproedekTrBHI T€XHIKAa Ta TEXHOJIOT1i, MaTepiaau Ta KOHCTpyKiii. HeTpanumiiini
Ta MOHOBIIOBaH1 Jkepena eHeprii. CucreMa TEXHIYHUX Ta OpTaHi3alliiHUX 3aX0iB 3
CHEepPro30eperKeHHS.

143 CrpyktypHi ¢dakropu eHeprozoepexeHHs. CTpyKTypHEnepeo30poeHHs
BUPOOHMUYUX KOMIUIEKCIB. OnTUMI3AIlisl €eHEPTOBUKOPUCTAHHS.

15. EneprernyHnii MeHeKMEHT.

15.1 Hanpsamku Ta 3aBAaHHS EHEPreTHYHOIO MeEHeIKMeHTy. HaykoBo-
METOJMYHE Ta METPOJIOTIUHE 3a0e3MeUeHHS.

15.2 Eneprermuynuit ayaut. Etanum OOcTexxeHHs mianpuemMctsa Bubip
ONTUMAJILHOTO  eHeproHocia. Cucrema €HEpPreTMYHOro MEHEKMEHTa  Ha
MPOMUCIIOBOMY TianpueMcTBi. Bumoru no eneproayautopa. OiiHKa TaMOHITOPUHT
CIIO’KUBAHHS €HEprii.
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