BCTYIHOIO iCIIITY 3i CHeiaILHOCTi
141 EJIEKTPOEHEPI'ETHUKA,
EJJEKTPOTEXHIKA TA EJIEKTPOMEXAHIKA
JUTSI BCTYNIHUKIB 0CBITHBO-HAYKOBOT0 CTYMeHsi 10KTop ¢iocodii (PhD)

[Tporpamy BCTYMHOro BMNpOOYBaHHA 10 acmipaHTypH 3i cnewianbHocTl 141
«EnexTpoeHepreTuka, eeKTpoTexXHIKa Ta eleKTpoMexaHika» po3pobiieHo B oOcsi3l
MpOrpamMy piBHs BHILOI OCBITH Marictpa 3 HaHOi CMNEWabHOCTI Ta MPU3HAYCHO
ocobam, sl 3100y BULLY OCBITY 3a CTYIIEHEM MaricTpa (OCBITHbO-KBa (KA HHOro
PIBHSI CMIEIIANICTA).

BeTynmHui icnuT 10 acripaHTypH 31 crietianeHocTi 141 «Enexrpoenepretnka,
eJIeKTPOTEXHIKA Ta €IeKTPOMEXAHIKay» € KOMILIEKCHUM BUIIPOOYBAHHAM, 110 103BOJIAE
MepeBipUTH BOJIOMIHHA BCTYITHHKAMK 3aralbHUMK Ta (paxoBHMH KOMIIETEHIIISAMH 13
3a3HA4YEHOI CreLiaabHOCTI.

BCTYMHUKM 10 acTipaHTYpW MPH  CKIIAJAHHI  BCTYMHOrO iCIMTY 3
CHeLialbHOCTI MAlOTh MPOJEMOHCTPYBaTH 0a30Bl 3HAHHA 3 TEOPlH Ta MPAKTHKM
JWCLMIUTIH, IO BMHOCATBCA HA BCTYNHE BHMIPOOYBAHHA: EJEKTPHYHI MAalUWHH,
eNIeKTPUUHI arfapaTH, eNeKTPOMArHITHI PO3PAaXyHKH, CMEMiallbHI €IEKTPHHI MALIHHH,
crieuianbHi NUTaHHA TeOpil EAEKTPUUHMX MallMH Ta anapariB, TEXHOJOris
BUPOOHMITBA  EJIEKTPHYHMX  MAIIMH, KEPOBaHI  C/NCKTPHYHI  MAlIMHW T4
e/eKTPOMArHiTHA ~ CYMICHICTb, TEOpIs  €JIEKTPONPHBOAA, CHCTEMM  KEpYyBaHHA
e/1eKTPOITPUBOIOM, aBTOMATH30BaHI CHCTEMH KOHTPOJIO # OOMIHY €HEepPropecypciB,
ABTOMATH30BAHUI €IEKTPONPUBO THUMOBHX [POMMCIOBUX MEXAHI3MIB, CUCTEMH
MepPeTBOPEHHs EHeprii Ta KepyBaHHT EHEPrornpoueccam, MaTEMaTHUHI METOIH
ONTHUMI3ALT Ta CHCTEMH OMTUMAIbHOTO KEPYBAHH:,

BeTynHMKM 0 AcMIPaHTYpH  [PH CKJIQJaHHI BCTYIIHOrO ICIMTY 31
CreliabHOCTI MalOTh 3HATH TEopilo, BMITH pPO3B’s3yBaTH (haxoBi 3amaui, yMITH
311 HCHIOBATH BUOIP BiAMNOBIAHMX PO3paxyHKOBMX METO/IMK, 3aCTOCOBYIOYH MPH LLOMY
METOIAMUHMI anapaT Ta IHCTPyMeHTapiil 3a3HaueHHX AUCIMILIIH,

OUiHIOBaHHs PEe3yJbTaTiB MPOXO/UKEHHs BUNPOOYBaHHA 3AIHCHIOETHCS
BIIMOBITHO 10 KPUTEPITB OIIIHIOBAHHS.
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[MPOBEAEHHS ICIIUTY

Berynuuit icnut 31 cneuiansHocT 141 «EnekrpoeHepreTuka, eneKTpoTeXHika
Ta €JEKTPOMEXaHIKa» A BCTYNHHUKIB OCBITHbO-HAYKOBOTO CTYNEHA JOKTOP
dinocodii (PhD) mpoBouThCA y BUMIAAL TECTY. BCTYNHHHI 1CITUT MPOBOAUTLCA OUHO,
B IIPUMILLEHHAX YHIBEPCUTETY. Y BMHATKOBMX BHMAAKAX, ICIUT MOXKE MPOBOAUTUCS Y
OUCTAHLIMHOMY (popMaTi, 3 BMKOpUCTaHHsAM 1H(opmauiiiHoro cepeicy Cucremu
aucTaHuiiiHoro Hasuyanus HY «3amopisbka nojitexHikay (Uis BCTYNHUKIB, K1
3apeECcTPOBAHI Ta 3HAXOAATHCA HA TUMYACOBO-OKYTIOBAHIH TEPUTOPIT — 3@ 3BEPHEHHAM
BeTynHKKa). [Ipy BHKOPMCTAaHHI [MCTaHLIKHOrO QopMaTy NpPOBEOEHHA ICHMTY,
000B’A3K0BOIO € npoueaypa iaeHTudikamii BCTynHuka ta Biaeodikcaii icnuTy.

BukopucTants BCTYMHHKOM OyIb-SKHX J0JaTKOBUX MaTeplaiB, J0BIJIHUKIB,
elIEKTPOHHMX NPHCTPOIB TA PeCypCiB, AOMOMOrd CTOPOHHIX OCIO Mij Yac CKJaJaHHs
ICTIUTY HE JOMYCKAETHCA.

KPUTEPIT OLIIHKOBAHHSI

OuinoBaHHs 3aikcHOeTbe 3a 100-0anbHOO 1IKanow, ado yXBallOEThCs
pILIEHHS PO HEraTHBHY OLIHKY BCTYMHHKA «HE3a0BUTBHOY.

Kosxuuii BapianT tectie MicTUTh 40 nuTaHb, BIPHA BIIMOBIIb HA KOXKHE 3 AKHX
OLIHIOETHCA B 2,5 Danu.

TecT MOXKE MPOBOAMTHUCH SIK 3 BUKOPHCTAHHSM TMANepOBHX HOCIIB, Tak 1 3
BUKOpUCTaHHAM Komn’torepa B Cucremi auctaHuiiinoro Hasuanns HY «3anopisbka
moyliTexHika». SIkio poboTa BHKOHYETLCS HA ManepoBOMY HOCII, MUTAHHA, B AKHX
3a3HAUEHO OUIbIIE OJHIET BLANOBIAL, OUIHIOWTHCA B 0 0aniB (OKPIM BUMAJIKIB, KOJIU
OJIHA 3 BIAMIUYEHMX BIATNOBIAEH Ha 3aNWTaHHs AKYPaTHO 3aKpecseHa BCTYITHHKOM, a
[HILA 3a3HaYeHa aKypaTHO Ta YiTKO).

Vi nonepeani KPOKK Ta MipKYBaHHS, 1O IPUBO/ATH [0 BIANOBIII HAa MATAHH,
MOKYTh BMKOHYBATHCSI BCTYITHMKOM Ha YEPHETLI, Ta He OepyThCs OO yBard MpH
OLIIHIOBaHHI POOOTH.

3MICT ITPOI'PAMM ICITUTY

[lpy  MiAroToBUI  3aBAaHb  BCTYITHOTO  ICMIMTY 31 CNEUIAJbHOCTI
141 «EnexTpoeHepreTHKa, eNeKTPOTEXHIKA Ta eIeKTPOMEXaHIKa» KOMICIsS BUILTHIIA
Taki OCHOBHI PO3/IUTH 3 NEPETIKOM TEM:

[. EJIEKTPOEHEPTETHKA

1.1. IlpuHuunu reHepauli €JIeKTPOSHEprii 3 TpaiWLIAHHMH [DKepenaMu
exeprii. OCHOBHI TMMH TEHEPYIOUYNX CTAHLIHN, IX HeAOMIKH 1 mepesaru. ObnanHaHHS
FEHEPYHOUHX CTAHLIIH.

1.2, lpunuwnu renepauii eNeKTPOESHEPTTi 3 BIAHOBIIOBAILHUMH [UKEPETaMH
eneprii. EnexTpoo0iaiHaHHs COHSYHUX Ta BITPOBUX EIEKTPOCTAHIIIN. OCHOBHI THITH
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reHepyIoUnX YCTaHOB | eJIEKTPOCTAHLIH, IX MepeBaru i HeIOJIKH,

1.3. Posnonin enexrpoeneprii. Eneprocucrema VYikpainu. PiBHI Hanpyrw.
B1COKOBOMBLTHI PO3MOAIJIbYI CHCTEMH 3MIHHOIO Ta MOCTIHHOIO CTPYMY.

| .4 3axwcHa Ta KOMyTaliiiHa anapaTypa BHCOKOBOIBTHHX Mepex. Cucrema
3aXMCTY Ta Pesleiinoi aBTOMATHKH FeHEPYIOUMX CTaHLIH, PO3NOMIBUNX CHCTEM,

1.5. TloHATTS rHYYKKX (smart) po3moauibunx cucreM. [lpuHummm nodyaosu.

1.6. Po3noaifbui CHCTEMM MPOMMCIOBMX MiAMpHeMcTB. OCHOBHI CXEMH
PO3MOAINY eNeKTPOEHEPTii, LEXOBI Mepeki. 3axucHa Ta KOMyTaulkiHa anaparypa,
CHCTEMHM 3aXMCTY Ta PeneiiHoi aBroMaTuku. MeToH PO3PaxyHKy aBapiiHUX CTPYMIB.

1.7. BanaHc eleKTpuuHOi eweprii B cucTemMax reHepauii i posmoalny
enekTpuuHOi eneprii. OcHoBHI moHATTS. ['padikyu HaBaHTaKEHb. MeToaM po3paxyHKy
HABAHTAXKEHb.

1.8. SkicTh enexTpuuHoi eneprii. OCHOBHI MOHATTS 1 HOpMH. EnexTpomartitHa
cymicuicth. JlKepena HECHHycOiAalbHHX CTpyMIB. BIMB  HECHMHYCOINAbHUX
CTPYMIB i Hanpyr Ha BTPAaTH €JIEKTPOEHEPTIl B MEpeiax, B CJICKTPUIHMX MAlIMHAX,
Tpanc)OpMaTopax, KOMYTYKOUMX PEAKTOpax Ta KOHIEHCATOpax. EdexkruBHIiCTh
eJIEKTPOTTOCTAYaHHS.

1 9. MeToau i 3aco0u MIABMLICHHS AKOCTI €JeKTPUIHOI eHeprii. [IpuHumnmnm
noGyZoBH  KOMMEHCYouux  Ta  (QIIBTPYHOUMX — OPUCTPOIB.  BHKOpMCTaHH:
HATIBIPOBIAHMKOBHMX TEPETBOPIOBAYIB B EJCKTPUYHMX MEpekax K 3ac00y
eHEepPro30epeKEHHS.

1.10. ExepreTHaHuMit ayIuT NPOMUCIOBHX MAMPUEMCTB. OCHOBHI MOJOIKEHHS
paxyHKy OIUIaTH €NEKTPOEHEprii B yMOBAX PUHKOBHX BIAHOCHH. MeToau OUIHKH
eHeproedeKTHBHOCTI TEXHOIOT YHUX MPOLECIB TMAMPUEMCTB, CHEPreTHHIX yCTaHOB.

1.11. HamifHicTs cHCTEM PO3MOIY 1 CIOXKHBAHHA eeKTpoeneprii. Meroau
aHani3y HaAiHOCTI. MeToMM MiABHILEHHS HaAIHHOCTI.

1.12. TlpaBuna Ge3neku npu BAPOOHHILITBI Ta PO3MOLINI €JIEKTPHUHOI eHEprii.
3axHCHE 3a3E€MJICHHS.

1.13. TlpuHOMOM TMPOEKTYBAHHA PO3MOMJIBYHX MEPEK, CHCTEM 3aXHCTY 1
JIarHOCTUKH.

1 14, MeroaM ONTHMI3aWii Ta TEXHIKO-€KOHOMIYHOTO OOTPYyHTYBaHHA
MPUHHATHX PILIEHb.

1.15. JluHamika €HEpreTHuUHUX MEpeN, METOAH aHajli3y Ta MOJEJHOBAHHS
eNeKTPOMEXaHTUHHUX TIPOLECIB Y PEIKUMAX TYCKY, pinkroueHHsa. CHCTEMH 3aXHCTY BIJL
nepenanpyr. CXeMu 3aMillleHHs PO3MOALIBYMX  MCPEXK. Po3paxyHku aBapiiHUX
pexxumi.  Bubip cucrem  3axmcry. EfnexTpuuni Ta MeXaHIYHI HaBAHTAKCHHSA
CTPYMONPOBO/IB PO3MNOMIILYHX MEPEK.

1.16. TexHONOTiuHi MPOLECH MPH BUPOOHHUITBI, MOHTaXKI Ta eKcrTyaTauti
PO3MOILTBUMX MEPEK Ta PO3MOATBUHX MYHKTIB.
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1.17. TpaucopmaTopHi niacTaHuii. CunoBi  TpaHC(OPMATOPH,
aBTOTPaHC(OPMATOPH B PO3MOALIBYUMX CHCTEMAX. YMOBM MPaBUIILHOI POOOTH.
CuMeTPIOBaJIbHI MPUCTPOI B BUCOKOBOJILTHUX MEPEKaX.

1.18. CucteMu aBTOMAaTH30BAHOTO MPOEKTYBAHHSI KOHCTPYKLIH PO3MOAIIBYMX
Meperk, KadesibHUX KaHaliB TOLO. BUKOPUCTAHHA KOMII'KOTEPHMX NPOrpam Mpu
npoexrysanHni (Komnac, MathCAD Towio).

[1. EJIEKTPOTEXHIKA

2.1. TloHATTS TPO CIEKTPHKY, EJIEKTPUUHE TO0J€, HOro XapakTepHCTHKH.
Enextpuune kos0. Enekrtpuunuii ctpym. EneMent €1€KTPUUHOro Koja: JpKepena,
npuiiMaul. 3amina Gi3HUHUX MPUCTPOIB 11€aI30BaHUMH €NIEMEHTaMK KoJia. BonbT-
ammnepHa xapaktepucrika (BAX) enementis. JIiHifHI 1 HETHIWHI €JEMEHTH. Y MOBH
eKBIBAJIEHTHOCTI CXeM 3amiluerHs. Tononoriuti eneMeHTH efeKkTpiuuHoro kona. ['pad
xona. 3axon Oma: uia ainanku niposiganka, ws rutku 3 EPC, ans samkxaenoro kona.
[lepwmii i apyruii 3akonu Kipxroda.

2.2. MeTony pO3paxyHKy eJIeKTPHYHOr0 Koia. Teopema KoMmeHcauii,
[lepeTBOpEHHA MACMBHHUX ALTSHOK €IEKTPMUHONO KONa: MOC/IAOBHE Ta napasielibHe
3’€/IHAHHS aKTHBHUX Ta macuBHuX enemenTiB. [lepenecenns EPC. CxaganHs pIBHSAHbB
3a 3akoHamu Kipxroga 3a 1onomororo aepesa Kona.

2.3 Bu3HaueHHA ABONOJIOCHMKA. Teopema NpO AKTMBHHUH JBOIOJIFOCHMK.
MeToa aKTHBHOIO ABOMOJIOCHWKA 1 HOr0o BHKOPHCTAHHS UL PO3PAxXyHKY CTPyMy
rinku. Cxemu Tesenena i Hoprona. ITepeaaua eHeprii Bi aKTUBHOIO IBONOJIFOCHUKA
TaCHBHOMY.

2.4 OCHOBHI BJIACTHBOCTI €JE€KTPUUHOIrO KOJIa CHHYCOIAHOro CTPyMy 1 HOro
po3paxyHoK. MUTTEBI 3HaUeHHs cTpymy, Harpyru. (asa KOIMBaHb, MOYaTkoBa (hasa,
kyT 3cyBy (pa3. Uacosi miarpamu. [liloue 3Ha4YCHHS CTPYMY, HampyTH. 3o0paiKeHHs1
CHHYCOIAHMX ~CTPYMIB, Hanpyr OO€pTOBMMM BEKTOPaMM Ta KOMIUIEKCHMMH
dynkuismu. Bexropui miarpanu. CriiBBIAHOWEHHS MIK HampyraMu 1 cTpyMaMu Ha
eleMeHTax Kosia 3MiHHOro crpymy. 3axonu Kipxroda mia Koja 3MIHHOTO CTPYMY.
Enement R, L, C mpy cHHYCOIIHOMY CTPYMi: MUTTEBI (DyHKIIi CTPyMy, Hampyry,
OTYKHOCTI. AKTUBHA IOTY/KHICTh, aKTUBHUI onip. PeaktnsHui onip 1HAYKTHBHOCTI
Ta EMHOCTI.

2.5 AKTWBHA, PeaKTHBHA 1 MOBHA MOTYXHOCTI Koma. CriBBIIHOWEHHS MUK
MOTYXHOCTAMM 1 mapamerpamu  cxemu. KommiekcHa noTy HicTh. bananc
noryxuocteil. 3akonn Owma 1 Kipxroda B KoMIIIeKkcHI  ¢popmi. PospaxyHOk
CKIIAJHOrO KOJIA: METOAM KOHTYPHHX CTPYMIB Ta BY3JIOBMX [OTEHLIaIB B
KOMITJIEKCHIH hopmi.

2.6 Enexktpuuni Kona 3 IHAYKTMBHO 3B A3aHHUMH eJIEMEHTaMM Ta iy
pospaxyHoK. [10TOKH 1 MOTOKO34CIICHHA CaMOTHIYKLIT 1 B3a€MOIHIYKIIT. Y3romLKeHI
i Hey3romkeHi cTpyMu. PiHsiHHA Ana Hanpyr. Po3paxyHOK CNCKTPHYHOTO Koia 3
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IH/lyKTHBHO 3B s13aHMMM efiemMeHTamMn. BukopucTanHa MeTONIB piBHAHB Kipxroda ta
KOHTYPHHX CTPYMIB /7T PO3PAXYHKY KOJa 3 B3aEMOIHLYKLUIEFO.

2.7 PIBHAHHS U KOMIUIEKCHHX MOTY)KHOCTEH 2-X 1HAYKTHBHO 3B SI3aHHX
eneMeHTIB. AKTMBHI 1 PEakTMBHI IOTY)KHOCTI B3aeMOIHAykuli. YMoBa mepenaui
eHeprii Big oamiei koTywkw 10 1HWoi. Hampsamox nepenaul. MarniTHa po3s’sska.
Tpancdopmatop 0e3 hepoMarHiTHOrO OCEPEaLs.

2.8 Pe3oHaHCHI ABWIIA 1 4acTOTHI XapakTepucTuku., OCHOBHI BH3HAUEHHH,
BEKTOPHI alarpamu. YacToTHI XapakTePUCTHKH MOCIII0BHOTO KOHTYpPY. Pesonanc y
napajie/lbHOMY KOJIMBAJIbHOMY KOHTYPI 3 BTpataMi. YMOBH BUHMKHCHHS PE30OHAHCY.
CriBBIAHOWIEHHS Mi CTpyMamK i mapameTpaMu Kojia TpW pe3oHaHcl. Bektophna
jiarpaMa pE3OHAHCHOrO cTaHy. EHEpreTHdHi Mpouecu Npu pe3oHanci. YacToTHi
XapaKTePUCTHKH  PEAKTHBHUX  /BOTIONIOCHHMKIB. ~ YaCTOTHI  XapaKTEPUCTHUKHU
JABOTMOJIIOCHMKA 3 OJTHUM, ABOMa, TPhOMa PeakTMBHUMHU enemeHTamu. Hyni 1 momocu
BXIJHOTO OMOPY PEaKTHBHOTO JABOMOIIOCHUKA.

2.9 Tpudasni enexkTpuuni koia Ta ix po3paxyHkH. OCHOBHI BM3HAUEHHS
pararoazunx cucrem. Yacosl 1 BextopHi miarpamu EPC TpuasHoro reneparopa.
Buaxd 3’eaHanb  3-(asHOro eJeKTpU4HOro Kosia. Po3paxyHOK CHMETPUYHOrO
Tpua3HOro KoJa: po3paxyHKoBa cxema Ha (hasy CUMETPUYHOrO 3- ¢aszHoro kona.
BusHaueHHs CTPYMIB | HAMPYT B PO3PaxXyHKOBIH cxeMi Ta y BCIX (pasax kona.

2.10 TloryxHocTi TpudasHoro kosa. KoMmaekcHa MOTyXkKHICTh 3-(hazHoro
reHepatopa Mpu BiAOMiH cucTem! (asHMX YW JIHIHHHX Hampyr. BuwmiproBanus
AKTUBHOI MOTYKHOCTI 3-(ha3HOro Kona OAHMM, ABOMA Y1 TpbOMa BaTMeTpamu banauc
MOTYKHOCTEH CHMETPUYHOTO 3-(pa3HOro KoJa.

211 Cumerpuuni cknanosi 3-¢asznoi cucrem. Onopu 3-(hasHoro konma s
MPsAMOI, 3BOPOTHOI 1 HYJILOBOI MOCIII0BHOCTCH; pO3paxyHKOBI cXeMH. Po3paxyHok
CHMETPUYHOTO CMOKMBAYA TIPH HECHMETPUUHIH CHCTEMI BXIXHMX HAMpyT (IMHAMIuHE
HapaHTaXeHHs). Po3paxyHoK 3-(pasHOro koja 3 MONEPEYHOIO Ta MOB310BKHBOIO
HECUMETPIEIO METOAOM CHMETPHUHHUX CKIIATOBUX.

2.12 EneKTpUuHi Koaa HECHHYCOIAHOrO MEPIOIMYHOro CIpyMy. PosiiananHs
nepiogudnoi Hecuuycoianoi EPC B tpuronoMeTpudnuit pag @yp’e. Tapmoniunmii
CKJaJl CHMETPUUYHHMX HECHHYCOIAHHX cTpymiB. Po3paxyHOK MHUTTEBUX CTPYMIB.
BusHayeHHs [IH0YMX 3HaAYeHb CTPYMIB Ta HAMpPYT.

2.13 AKTHMBHA, peakTHBHA Ta TOBHA MOTY)KHOCTI HECHHYCOIIHOTO CTPyMY.
TTOTy>KHiCTb CHIOTBOPEHHS. BIUIMB napaMeTpis Kosa Ha GopMy KpUBHX CTPYMIB IIPU
HECHHYCOIIHUX Harpyrax. Pe3oHaHc B KOJax 3 HECHHYCOIIHOKO EPC. Koediuienry,
1110 XapaKTepU3yIOTh HECHHYCOIHI CTPyMHU (HAmpyru). BuMiproBaHHs NEPIOJAAYHMX
CTPYMIB 1 HANPyT.

2.14. Cucrtemu NpaAMOi, 3BOPOTHOI Ha HYJbOBOI nociaigosHocti a3 B
HEeCHHYCOiAHMX (Da3HHMX Ta JIHIMHUX HAMpyrax i CTpyMax CHMETPUYHOro TpuasHoro
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KONa MpH 3’ €QHaHHI B 3IpKY uYd TPUKYTHHK. CHIBBIZHOMIEHHA MDK (hasHUMH 1
NIHIAHUMM Hanpyramu 1 ctpymamu. Bruiue cxemu 3’€iHaHHA 0OMOTOK TpHazHoro
resepaTopa uu TpancdopMaropa Ha rapMOHIYHMH CKJIAJ CTPYMIB CIIOKHBAyYa.

2.15. YorupunoocHukH Ta ejaekTpudHi GuibTpu. OCHOBHI BU3HAUYEHHS Ta
knacudikaiis — yoTupunontocHuka.  Cucrema  PIBHAHb — YOTHPUIIOIKOCHHUKA.
ExcriepuMenTasibHe BU3HAUEHHS MapaMeTpiB YOTHPUNOIIOCHUKIB. CXEMHU 3aMILEHHS
YOTUPHUNOIIOCHUKIB. XapakTePUCTUYHMHA Ta MOBTOPHUH OMIP YOTHPHIIONIOCHHUKA.
[Mocriiina mepemaul. PiBHSHHA YOTHPHIOIFOCHWKA, 3allMcaHl 4epe3 rinepOonivHI
Gyukuii. [Tpusnauenns i tanu enexktpuunux (GiasTpis. OcHosui Teopli K-dinbTpis.
K-piibTpyu BEpXHIX Ta HUKHIX 4acToT. CMyro - NOpOMyCKaw4yd Ta CMYro -
3aropoJUKYBATbHI (PUIBTPH.

2.16 OcCHOBHI BHM3HAUEHHs, AKI BIAHOCATHCA JO KiJT 13 PO3MOJAITIEHUMHU
napamerpamu. JludepeHuiitne pPIBHAHHS OAHOPIAHOI JiHIi. PO3B’A3aHHA PIBHAH
OJIHOPIHOI AIHIT P YCTANEHOMY CUHYCOIAIbHOMY PEKUMI. Biryul Ta cToA4l XBUIIL.
KoediwienT pigoOpaxenHs. XBHIbOBUH OMIp Ta KOSPILIEHT po3noBCioLkeHHs. JliHis
3 y3roJukeHum HapaHTaxeHHsiM. Jlinis Oe3 ckaxeHuH, jinia Oe3 Brpar. Pexum
3MIIIAHUX XBHJIb.

2.17 3anesKHOCTI Hampyr | MOTYKHOCTEH TPH 3MIHI HABAHTAXKEHHS JIHI
nepenaui. KKJI ninii nepenaui enekTpoeHeprii, MaKCMMajbHa MOTYKHICTb Y
HaBaHTAKEHHI. YMOBa repeaaul eHeprii npH 3aJaHii MoTy;KHOCTI 3 MIHIMAIbHUMH
BTpaTaMH.

2.18. KnacuuHuil METOJ PO3PaxyHKY TMEPeXiAHUX TPOLECIB B EJIEKTPHUUHHX
KOJIAX 13 30Cepe/KEHHMH MapaMeTpamMn. BHHUKHEHHS MEPEXiHMX NPOLECIB Ta OMHC
ix gudepeHwiiHUMU  PIBHSHHAMHU. 3arajbHe PpILIEHHS 3BHYAHHWX  JHIHHAX
judepeHIifinnX  piBHAHL 13 MOCTIiHUMI KoedimieHTamMu. 3aKOHW KoMyTauii Ta
MoyaTKoBi yMOBM. BuMylleHnid Ta BUibHMI pexuMu. Po3paxyHOK mnepexiaHux
MPOLIECIB Y PO3rajly’KEHUX KOJIaX.

2.19. OnepatopHuil METOA PO3PAXYHKY MEPEXiAHUX NPOLECIB B EIEKTPUUHHX
KOJIax i3 30cepekenumu napamerpamu. [Ipsve nepetsopens Jlarmaca. Opurinan ta
306paskeHHs. 300pakeHHs AeaKUX HAaHNpocTiuX GyHKUIA. 300paXKeHHs HANPYry Ha
iHayKkTHBHOCTI Ta emuocti. 3akonn Kipxroda ta Oma B omeparopHidi dopwmi.
Po3paxyHOK MEPEXiAHUX MPOLECIB B EIEKTPHUHWX KOJIAX OMEPAaTOPHHM METOJOM.
[Tepexin Bi3 300pakeHb A0 opuriHany. Teopema po3kiajaHHs.

2.20. Po3paxyHOK MepexiIHuX MPOLeciB METOI0M HakIananHsa. OnepaTtopHuit
koedilieHT nepeaadi. [lepexinni Ta IMIYIbCHI XapaKTEPUCTHKU EJIEKTPHUYHOIO Kolla
npw mii immysechoi EPC. Pospaxyrok mepeximaux npouecis npu aii EPC nosinbHOI
dopmu. Interpan Jioamens. [TocainosHicTh po3paxyHKy 3a AONOMOrOIO iHTErpaiy
Jlroamertsi. BukopucTanus interpana J{foamens npy CKJIanHii popmi Hanpyr.

221 YucsoBi MeToaa PO3PaxyHKy TMEepexiaHuX MpoueciB. MeTox 3MIHHHX
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crany. [TOHSTTS NPO YMCIOBI METO/IM IHTErPYBaHHs AudepeHLiiHuX pIBHAHD. SIBHI TA
HesiBHI MeToza iHTerpyBants. CTIHKICT METOMIB, Ta MOXUOKA METOAIB. ANTOPHTMHU
PI3HOMaHITHUX METOAIB Ta TPUHLMIOW peanisawii ix y Burasam mporpam ans EOM.
[TOHATTS NPO, AMCKPETHI CTPYMOBI MOJE/I PEAKTUBHUX €JIEMEHTIB B PI3HOMAHITHHX
meTomax. [lporpamMu MoOZEmOBaHHS O 7 ENEKTPHUHHUX TIPOLECIB y CKIAJHHUX
eIEKTPUYHMX KOJIaX.

2.22 Henminiiini kona mnocTtiHoro crpymy. Cratuuni 1 AaudepeHLiaibHI
napameTpd HENHIHHUX eJIEeMEHTIB EJIEKTPUYHOro Kona. Meroaud po3paxyHKy
HemiHifiHoro  kona: rpadiunuii, rpadoaHamiTHYHUK, uucnosui. [lpukmanun
pO3paxyHKy HEJIHIHHOTO eNEeKTPUYHOrO Koja BKazaHumMu mertoxamu. CrutaiH -
IHTEpNOALLSl XapaKTEPUCTUK HENIHIHHUX eJeMEHTIB. BuKOpuCTaHHs METOMy
HeioTOHA AIs pO3PAXYHKY PO3Taly KEHHX HETIHIHHUX KL

2.23 Enexrpuuna ayra. BAX enekrpuuHoi 1yru. YMOBM FaciHHA €EKTPHUUHOI
JLyTH TIOCTIHHOrO Ta 3MIHHOrO ¢Tpymy. [TpHHIHIH MOOYI0BH IyrOraCHHX KOMIpOK 3
3a/1aHOI0 HANPY oo Ha Ay3i. JlyroracHi kamepy anapaTib BUCOKOI Ta HU3bKOI HAMPYTH.

224 QcCHOBHI MAarHiTHi XapakTEpPUCTHKHW: BEKTOP MAarHITHOI IHIYKLII,
HAIPYIKEHICTb MArHiTHOrO Mojs, Maruitopyiiina cuna (MPC), maruiTHa Hanpyra,
marHiTHui onip. Bnactusocti (epomarHiTHUX MaTepianie. 3akonu Kipxroda s
MarHITHOTO KOJIA.

2.25 Po3paxyHOK HEpO3raiyKeHOr0 MAarHiTHOro Koja: npsma 1 3BOpPOTHA
3amaui. Po3paxyHOK po3rajly’KeHOr0 MarHiTHOrO Koja

226 Heniniiini kona 3miHHoro crtpymy. Kotymika 3 ¢epoMarHiTHam
ocepeUIAM: BTpaTH B ocepeii; Gpopmu kpuskx EPC, MartitHOro notoky 1 CTpyMYy,
eKBIBAICHTHI CHHYCOI /1. PiBHAHHS, BEKTOPHA Jlarpama i CXeMa 3aMILIECHHS KOTYLIKH.
Bu3HAUYCHHS [apaMeTpiB CXeMM 3aMilleHHA KOTYLIKM 3 ocepeamsiM. Slpuiue
dhepope3oHaHcy.

227  Tpanchopmatop 3  (pepOMArCHITHAM  OCEPEMMAM:  PIBHSHHS
tpaHcopMaTopa Ul MHUTTEBHX CTPYMIB | Hampyr Ta B KOMITJIEKCHIH  (hopmi.
[TpuBenenHs TpaHcopMaTopa 10 0JHOTO YKC/IA BUTKIB. PiBHSAHHS, CXEMH 3aMILICHHS
i BEKTOPHI AlarpaMu rnpueeaeHoro TpancdopmaTtopa. BusHaueHHs napamMeTpiB CXeMHU
3aMilIEHHS TpaHcdopMarTopa.

2.28 Tlepexiani npouecd B HENIHIAHUX Kojax. 3aranbHa XapakTePUCTHKA
TepexXiHKX MPOLECIB y HENHIHHMX KOJax Ta METOMIB iX pO3paxyHKy. MeTo1 3MIHHUX
CTaHy.

229 KoHcTpyKLii MOTyKHHX TpancdopMaTopis. MariTonpoBoau, 0OMOTKH B
tpancopmartopax. EnekTpoTexHiuHi marepiaju. 3B’A30K OCHOBHMX MapaMeTpiB
TpancOPMaTOpPIB 3 MACOKO AKTUBHHX MaTepiaiis. MeToau po3paxyHKiB HaBaHTAKEHb
MArHITOMPOBOAY B 3aJ€XKHOCTI BIJL PEKMMIB POOOTH.

230, 3acobu OXOJOUKEeHHs TpaHcdopmaropis. MacnsHe 1 NPUPOAHE
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oxonoukenns. [lepesarn 1 nexmomiku. Harpie tpancdopmaropis. [loctiiina uacy
HarpiBanHs TpaHcopmaTopy. MeToan po3paxyHKy BTPAT IOTYKHOCTI B €J€MeHTax
TpaHcdopmatopa.

2.31 BuCOKOBOJBTHI BUMIPIOBANbHI TpaHC(OPMATOPH CTPYMY HAIpPYTH.
Brniue napaMeTpiB Ha KJ1ac TOUHOCTI.

2.32. CrpymooOmesxysambHi, (UIBTPOBI 1 WIYHTYIOUl peakTopu. OCHOBHI
xapakrepucTuki. CXeMHU 3aMILICHHA.

2.33. Tpancopmatopu, Apocesl, [HKepena KUBICHHS CUCTeM YMpaBIIHHA 1
JIarHOCTMKU. Bruiup piBHIB HANpyrd i 4actoTy Ha rabapuTHI po3mipd. MarHiTHi
MIACHITIOBAYL.

2.34. TpanchopMaTopd BHCOKOI TMOTYKHOCTI MiJABHILYBAJIbHOI YacTOTH.
BruiMB BUCOKMX 4ACTOT Ha MacoradapuTHi nokasHukH. OCOOMHBOCTI MPOEKTYBaHHsA
MPH SKUBJIEHHI NPSMOKYTHOIO Hampyroto. Cxemu 3amimenss. [lapasuthi eMHOCTI y
TpaHcdopmaTopax.

2.35 HanpyskeHicTb, €JIeKTPHUYHA HAMpyra Ta MOTeHLIaJ eJIeKTPOCTaTHUHOTO
nosst. TloTeHuifHMIA XapakTep ejeKkTpocTaThuHoro nojs. ['padiune 300paxeHHs NOA.
Enexrpuuna ingykiis. Teopema ["ayca B inTerpanbHoi dopmi. Po3p’a30k 3anay 3a
JOMOMOTOr0 Teopemu [ ayca.

2.36 EnexrpocratuuHe noJjie y npoBiiHUKaX. EnexTpocTaTHUHE eKpaHyBaHHS.

2.40 EnexTpuuHa €MHICTh MPOCTUX KOHEHCATOPIB, Ta ii PO3PaxyHOK.

2.41 PiBusnna Ilyaccoua i Jlannaca Teopema emunoro pimenHs. Po3s’s3ok
pisrstHb Jlanaca Ta [lyaccona 4iC/IOBUMH METOJAMH 3a JIOTIOMOTOKO KOMIT'IOTEPIB, Y
tomy umcii 3 nporpamoro ELCUT.

242 Enextpuune nojie B gienextpukax. llomdapusamis JieNeKTPUKIB.
[ToNspU30BaHICTh, MOBEPXHEBI Ta 00’€MHI 3apamu, AKi 3'IBIAIOTBCS BHACIIIOK
nosisipusaiii. HanpyikeHicTs Ta IHAYKLIA €JEKTPUUHOTO MOJs B [UCHEKTPUKY.
3aOMJIEHHS JIHIM 3MIMIEHHs Ta HanpyzkeHocti. Merox 300paikeHb. [30sLiiiHI
MaTepiajiy B eNEeKTPOTEXHILL.

243 EjexkTpudHe nojie MOCTIHHOrO CTPyMYy B MPOBIZHOMY CEPEIOBHILI.
['yctuna ctpymy. 3axon Oma, [lzxoyna-Jlenua i Kipxroda s nudepenuianbHiii Gpopmi.
Pipusnns Jlanmaca A1st eEKTPUUHOTO MOJA B MPOBIAHOMY cepefoBuill. ['paHuyHI
yMOBH. AHAmOris MK TOJNEM B MPOBIIHOMY CEDEJIOBHIII Ta ENEKTPOCTATHUHUM
mosieM. 3arajbHa XapakTepUCTHKA 3ajady  PO3PaxyHKy €JIEKTPUYHOro mnoasa B
MPOBIIHOMY CEPEIOBHLII Ta METOIB iX PO3B'A3AHHA.

2 44 Maruithe none noctiiiHux crpyMiB.  OCHOBHI  BEIMUMHM, sKI
XapaKTepu3yIoTh MarHiTHe nose. 3akonn Amnepa i# bio-Casapa. MarsiTHa cTana.
HanpyskeHicTh MArHiTHOro noss. BUXPOBME XapakTep MarHiTHOro mois. 3akoH
MOBHOTO CTPyMY. BHKOPHCTaHHSA 3aKOHY MOBHOTO CTPYMY [ PO3PaXyHKy MarHiTHHX
nonie, MarwitHa Harpyra. CkanspHuii Ta BEKTOPHUH MOTEHUIAJHN Ta IX BHKOPHCTAHHA
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MPH  PO3PaxXyHKAaX MArHITHUX OB,  MaruiTHWH  MOTIK, MOTOKO3YCIJICHHS,
{HAyKTMBHICTb KOTYLIKH. MarHiTHe none B MarHeTHKax. AHAJIOTLS €ICKTPUUHOro i
MArHiTHOro moss. ['paHuuHi YMOBHM. 3arajibHa XapaKTepPUCTHKA METO/IB PO3PAXYHKY
Ta MOCHIUKEHHS MArHiTHUX MOJTiB. MarHiTHE eKpaHyBaHH.

2 45 Tlone JiHIfHOrO MPOBOAY, MONE MPOBOAY KPYrOBOIO MEPEpisy, MoJe
JBOMPOBIAHOI JiHii nepenavi. Po3paxyHOK IHAYKTMBHOCTEH. 3araibHWi BHpa3 A
B3a€MHOT Ta BJIACHOT 1HAYKTHBHOCTI. PospaxyHku 3a gonomororo nporpamu ELCUT.

246 3aKkOH eNeKTPOMArHITHOI IHAYKIii. 3MIHHE ENEeKTPOMArHiTHe ToJie.
[MoHSITTs 0pO  CTPYM  3MilleHHs. PiusinHa Makcpena B IHTerpanbHid - Ta
audepeHLiiHIi GopMl.

2.47 3MiHHE eNeKTPOMarHiTHE TMoje B MIENEKTPUKY. PiBHAHHA JlanamOepa,
3arabHe PillleHHA piBHsHHs. [[10CKa €IEKTPOMArHITHA XBUIIA B IICTICKTPUKY, ¢aszoBa
LIBUAKICTH MOMIMPEHHS XBUJII.

2 48 Teopema Ymosa-TloiiTinra. 3MIiHHE €IGKTPOMATHITHE MOJIE B IPOBIAHOMY
cepeoBui. [Tonora eNleKTpOMArtiTHa XBUITA B €IMHOMY TIPOBIHOMY Ha MiBITPOCTOPL

[AuOuHA T[POHMKHEHHA M [OBXKMHA XBWJI. MarHiTHUH MOBEPXHEBUH eexT.
Enexrpuuannit nosepxuesnii edekr. Edext Omuspkocti. Teopema Ymosa-Ilo#Tinra,
pextop [lofnTinra. [Ipuknaau BUKOPUCTAHHS TEOPEMH,

2.49 Miunicts i omip izonauwii EM, amapartis, eneKTPU4HOro oOnajiHaHH.
Metoan sunmpoOysanb. Hopmu sunpoOysans. 3axucHe 3azemyieHHA. Hopmu oropy
3a3eMJICHHA. 3a1€XKHICTh [OBITPAHMX [POMDKKIB Bl PIBHA HAmpyru Ta YMOB
HABKOJMILIHBOTO CEPEILOBHILIA.

II1. EJEKTPOMEXAHIKA

3.1 EjexTpoMexaHiuHe [ePETBOPEHHs €HEprii. Y3arambHeHa CICKTPHYHA
marmna (EM). Ochosui i EM. OOMOTKH €ICKTPHYHAX MAIMH Ta BIJITBOPEHHS
marnitHoro nojis. Enexrpopyiuiiina cuna (EPC), inyKkToBaHa B 0OMOTKaX.

3.2 Cunxponni ejnexrpuuni mamwnnu (CEM). TTpuxmun i, KOHCTPYKILIA,
cucTemd  oxonomkeHus.  Cucremn  30ymkenns ~CEM.  Peakuis  axops.
Enexrpomarnithuii momenT CEM. XapakTepuCTHKH XOJIOCTOr0 X0y Ta KOpOTKOTO
3aMHKaHHA, HaBaHTAKyBadbHl, perymopanbnl. KonusaHhs CEM. [lapanensna
poGoTa, KyTOBI XapaKTepUCTHKH. [[BUTYHOBWH Ta reHepaTOPHUI PEXUMH POOOTH
CEM. Koediwientn kopuchoi aii ta notysxkuocti. CEM sk CUHXPOHHHH KOMTIEHCATOP.

3.3 Acuuxponni enexrpuuni mammnn (AEM). TIpunnun Jii, KOHCTPYKLUA,
CHCTEMH OXOJIOUKECHHA. EJeKTpoMarHiTHWA MOMEHT Ta EPC AEM. MexaHiuHi
xapakrepuctuky AEM. [ToHATTA KOB3aHHSL. [TapameTpu i cxemu 3amimenns AEM.
Koediient kopucHoi aii Ta MOTY/KHOCTI. PekiMH poOOTH! JBUTYHOBI, TeHEPaTOPHI,
rajbMyBaHHs.

PerymoBanHs — LIBHIKOCTI (sactotn) obGepranns EM. PerymoBaibHi
xapakrepuctukn EM. 3aco0u perystoBaHHA IIBHAKOCTI (4acToTH) O0OEpTaHHA.
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Hamisnposiauukosl neperBoptoaul  cuctem 30ymukenHs CEM, 0e€3kOHTakTHOrO
MyCKYy Ta YaCTOTH OOEPTaHHS.

OCHOBHI 3aKOHHM pery/toBanHa yactotu odepranusa AEM 3minHOro ctpymy 3a
JKWBJTEHHI BIJI JUKEPEA HAMpPYyTH a00 cTpyMY. IMIYJIbCHI PETYIATOPH HATIPYTH CTPYMY .

34 EM noctifinoro crtpymy (EMIIC). Tlpunuun [ii, KOHCTPYKLs,
oxonoukerns. Kourakthi ta OeskonrtaktHi EMIIC. Cucremu 30ymxenns EMIIC.
MexaHiuni XapakTEPUCTMKM Ta BIUIMB cucTeMM 30y/[DKEHHA Ha MeXaHiuHi
XapakTepuCTUKHU Bia peskumis podoTn. KoedimienT KopucHoi mii,

3.5 Cneuwansui EM. Kpokoei ABMIYHM, MIKPOMAlUMHHM BMKOHABYMX Ta
indopmauiiinux cucrem. [IpuHUMIN 11T, OCHOBHI XapaKTEPUCTHKH.

3.6 Jlunamika EM, peskumu nmycky, camo3arnyck, raneMysanHs EM sMiHHOTO
Ta NOCTIHOrO cTPyMy. PiBHAHHA mMexaniuHOro pyxy. Ilepexinui enekrpomexaHiuHi
MPOLIECH.

3.7 3arajbHi OpUHUUMOM 1N00YAOBU  PEryJIbOBAHOTO  EJICKTPONPHBOY.
[TepemaBanbhi  (yHKUii €NEMEHTIB Ta CTPYKTYpHI ~CXEMH  aBTOMATHYHOTO
perymosanus cucrem (CAP) enekrpornpusoay Ta TEXHOJIONYHUX IPOLIECIB.
[MokasHWKK sKOCTI mpouecis kepysanHs, Kputepii crifikocti CAP. Meron
norapu(MIYHHX ~ XapaKTEePUCTHK,  MANOPSIAKOBAHOTO — PETYJIOBAHHA, HdpoBi
CUCTEMM.

3.8 Metoan aHamizy i cunredy nmiuiaMX CAP 3 3a3HaueHUMH MOKa3HHKaAMH
CAP. BaratoMacoBl CHCTEMM Ta CHCTEMHU 3 IPOMDKHUMU 3B’ A3KaAMH.

3.9 Tpoexrysanusi CAP. [lpakrtuuna peamizaiis nepeiaBaibHuX (yHKLUIH
enementis CAP. Jlapaui CAP. Brnus XapakTepuCTHK JaBadiB Ha CTaTH4HI Ta
JAHAMIYHI TOKA3HUKH.

AHanorosi Ta MIKPOTIPOLIECOPHI CHCTEMH. [TporpamyBaHHs
MikponpouecopHux cucrem CAP.

3.10 BaraToABHI'YHOBI CHCTEMH €JIEKTPOIPHBOAY 3MIHHOTO Ta MOCTIHHOTO
ctpymy. CUCTEMH Y3rOIKEHOr0 00epTaHHA.

MeToau PO3paxyHKy CTPYMOBHX HABAHTaKEHb JBUTYHIB [UIf YCTAJICHOTO,
KOPOTKOUYACHOTO Ta LMKIIIYHOIO KOPOTKOYACHOTO pexumis. Harpisanna EM.

3.11 OcrhoBu enekTpomexaniku. Enekrpornpusoam poGoTiB.

3.12 EnexrpoMexaHiuHi KaCKaH1 KOMIIEKCHI CHCTEMH BEHTHIIBHOTO Kackany,
MALLIMHE TO/BIHHOrO JKMBIEHHA, ACHHXPOHI30BaHI eleKTPUUHI MamuHu. [[puHumMnm
7ii, OCHOBHI 0COOIMBOCTI, 00J1aCTI BUKOPHCTAHHA.

3.13  Jlxepena  SKMBJGHHA ~ CHCTEMH  EJIEKTPONPHBOLY. CusioBi
tpancdopmatopu. baratodasni TpaHchopMaTopH. BunpsiMiisial, IHBEPTOPA HAMpPyTH
Ta cTpyMy, imnyjbeni nepersoprosaui AC-IC. Meronu (bopMyBaHHsA HaIpyry
CTPYMIB JUTsl €IEKTPONPUBO/IIB.

EnekTpomMarHiTHa CyMICHICTb PEryJibOBaHHX EJIEKTPOTIPHBO/IIB 3 MEPEIKEIO
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scusierns. OCcoONMMBOCTI €JIEKTPOTIPHUBOAIB 3 ABTOHOMHHUMH JUKEpETaMH JKUBJICHHA.
BriMB HECHHYCOIAQJIBHOTO 1 [YJbCYIOUOro CTPYMy (Hampyrud) Ha BTpaT
CIEKTPOGHEPrii B €JEMEHTAaX eJeKTPONPUBOAY HA BMOIP HAMpYT, HABAHTAXKEHDb
enemenTiB. KoeilieHTH KOPUCHOT /i Ta MOTYKHOCTI,

3.14 Tloka3HUKM HaMIMHOCTI €NEeKTPONMPHUBOAIB, BIUIMB HABAHTAXKEHb
IEMEHTIB €JIEKTPOTIPUBOLY Ha  MOKA3HHKH HadiifHocTi. MeTomu po3paxyHKy
[TOKA3HUKIB HA/IIHHOCTI.

3.15 KomyTatiiiHa Ta 3aX1cHa anaparypa B eJIeKTPOTPHBO/L. bBe3koHTakTHI Ta
ribpuaHi enexkTpuuHi anapati. CUCTEMHU 3aXHCHY €NEKTPONPHBOAY .

3.16 BumiproBaHHs napameTpiB CUCTEMH €ICKTPONPUBOAIY. JlaBpaul Hampyr,
CTPYMy, WIBHJIKOCTI | KyTa 00epTanus. [HpopMaruiiti CHCTEMH: aHaJIoroBi Ta LM(POBI.

3.17 Cucremu oxonoekeHHs wad 1 anapaTypd CUCTEMHU €JIEKTPONIPUBOY.

3 18 CHcreMM JKUBJIEHHS 3MIHHOTO 1 MOCTIHOrO CTPyMY 1 €JIeKTPOTIPHBOIH
€HEProEMHUX BUPOOHHLTB.

3.19 Indopmaniiini cHCTEMH €HEPrOEMHHX BUPOOHHIITB.
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