gu HauioHanbHUii TeXHiUHUIA yHIBepcuTeT YKpaiHu
«KUIBCbKUW MOAITEXHIYHUIA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOTO»

Kadeapa TeopeTUYHOI eIeKTPOTEXHIKU

TEXHIKA BUCOKUX HANPYT

Pob6oua nporpama HaBYyanbHOI gncuunaiHu (Cunabyc)

PiBeHb BML,0i OCBiTH
Fanysb 3HaHb
CneuianbHictb

OcBiTHA Nnporpama
Cratyc agucumnniim
dopma HaBYaHHA

Pik nigrotoBKku, cemecrtp
O6car gucumnnninm

PeKBi3nTK HaBYaZIbHOI AUCUUNNIHN

Mepwuli (6akanaspcoKuli)

14 «EnekKmpu4vHa iH#ceHepia»

141 «EnekmpoeHepaemuKa, e1eKmMpPomexHiKa ma enekmpoMeXaHiKa»
EnekmpomexHiyHi npucmpoi ma enekmpomexHo102i4YHi KOMiaeKcu
Bubipkosa

OyHa (0eHHa)

4 Kypc, ociHHili cemecmp

Bcbozo 3 kpedumu ECTS / 90 200uH

ayoumopHux — 54 200uH:
fAeKyii — 36 200uH; nabopamopHi pobomu — 18 200uH;
camocmitliHa poboma — 36 200UH

CemecTposuii Koutponb/  3asixk / MKP

KOHTPOJIbHi 3axoau
Po3knapg 3aHATb yac i micue nposedeHHs ayOumopHuUX 8UKaadeHi Ha calimi rozklad.kpi.ua
MoBa BUKNaaaHHA YKpaiHcebKa
IHpopmauia npo

KepiBHUKa Kypcy /

BUKAagaviB

Nektop: 0.m.H., bpxcezuybKuli Bonooumup OnekcaHOposuY, v.brzezitskiy@kpi.ua

NabopaTtopHi: K.T.H., NpoueHKo OneKkcaHap PoctucnaBosuy, apro54@ukr.net

Po3mileHHs Kypcy Sikorsky Dictance (Google Classroom, ko0 7jeb3wl)

Mporpama HaB4YaNAbHOI AUCLUNIIHU

1. Onwuc HaBYaNbHOI AUCUUNAIHY, iT MeTa, NpeaMeT BUBYEHHA Ta pe3y/ibTaTU HaBYaHHA

Aucumnnina «TexHiKa BUCOKUX Hanpyr» € 6a30t0 gna KOMMNAEKCYy ANCUMNNIH eNeKTPOTEXHIKM Ta
€/1eKTPOEeHEePreTMKM BMCOKMX MOTYXKHOCTEM, OCKIZIbKM BOHA MOB’A3a@aHA 3 HAAIMHICTIO reHepyBaHHS,
nepenadvi Ta PO3MOAINEHHA €/IeKTPUYHOI eHeprii, 0bymoB/ieHO npaue3aaTHICTIO BUCOKOBOJ/IbTHOI
i3onauii.

Metolo paucuunaiHm € ¢GopmMyBaHHA | KOHKpeTu3auifa 3HaHb 3 OyaoBM Ta TEOPETUYHMX
PO3PaxyHKIiB XapaKTEPUCTMK BUCOKOBONbTHMX YyAaWTyBaHb 3 METOK 3aCTOCYBaHHA OTPUMAHOI
iHbopmauii ana BupilleHHs npodecinHMX 3aBAaHb B 00/1aCTi NMPOEKTYBaHHA Ta eKcnayaTauii
eNleKTpoeHepreTM4Horo o61agHaHHA B eHepreTuLi.

3aBAaHHAMM BMBYEHHA ANCLMUNANIHM E:

- BUpOBIEHHA PO3BUHYTUX YABMEHb NPO BYA0BY Cy4aCHMUX BUCOKOBO/IbTHMX YCTAHOBOK, MPUHLMN
iX AT, r[PaHUYHI pexkummn poboTu 3 ypaxyBaHHAM NepeHanpyr;

- HaBUYMTUCA 3aCTOCOBYBATU OTPMMaHi 3HAHHA NPW BMBYEHHI cheuiabHUX AUCUMNNIH Ta B
noAanblUii NPaKTUYHIN AisNbHOCTI Ha BUPOOHMLUTBI;



- NpuabaHHA HaBMYOK Ta BMiHb KOPUCTYBATUCA TEPMIHO/IOTIEID BUCOKOBO/IbTHOT TEXHIKWU, BMiHHSA
po3pobnaTK BiQNOBIAHI CXeMW Ta KpeCcneHHsA, BUKOPUCTOBYBATU pPE3yNbTaTU eKCNepMMEHTA/IbHUX
[OCNigKeHb ANA BU3HAYEHHA XapPaKTEPUCTUK yNaLITyBaHb BUCOKOI Hanpyru.

MpegmeTom HaBYyasibHOI  gucuMmaiHM  «TexHiKa BMCOKMX Hanpyr» €  yAawWwTyBaHHA,
dYHKUiOHYBaHHA, NapaMeTpu Ta PeXXMMU poboTu i3onsLii 06’eKTiB e/IEKTPOEHEPreTUKM.

B pe3ynbTati BUBYEHHA AUCLUNIIHU « TEXHIKA BUCOKMX HAaNpyr» CTyAEeHT NOBUHEH
3HaTKU:

—  OCHOBHI munu enekmpu4yHux po3padie y 6aKyymi, 2a30ro0ibHuUx, piOkux ma meepoux
dienekmpuKax;

—  8naus 8enuYuH i xapakmep Oil UCOKUX HAMpPye HA 308HIWHIO | BHYMPIWHIO i30A7Yit0;

—  OCHOBHI 8UOU NepeHanpye, AKi 8NaAUBAIOMb HA en1eKMPoobAAOHAHHSA, 0 MAKOX Memoou
3axucmy 8i0 HuXx;

—  [PUHYUNU KOOPOUHAUii BUCOKOBOMbMHOI i30A4Yii;

—  OCHOBHIi MemoOu 0iazHOCMYB8AHHA CMAHY i30AAUii enekmpomexHiYHo20 061a0HAHHSA;

—  OCHOBHIi MEMOOU BUCOKOBO/TbMHUX BUMIPHOBAHb;

—  OCHOBHI murnu 8UCOKOBO/AbMHUX 8UNpPobysasnbHUX ycMAHOB0K ma Memoodu surnpobysaHs;
BMiTH:

—  po3paxosysamu enekmpuy4yHy MiUHicme i30A8UiHUX KOHCMPYKYil npu pizHUX eudax
ditovux Hanpya y cmayioHapHOMy ma iMnya6CHOMY Pexumax;

—  gHani3ysamu npu4uHuU i iMmosipHi Hacnioku Oii nepeHanpyea;

— po3pobasmu 3ax00u 3axucmy BUCOKOBO/AbMHOI [30a4yii ma 3a6e3neyysamu il
KOOpOUHauitoi;

—  nposodumu BiazHOCMUYHIi 06CmexteHHs enekmpomexHiYyHo20 061a0HAHHSA;

—  nposodumu 8UCOKOBO/AbMHI 8UNPOBYBAHHA MA BUMIPIHOBAHHH.

2. MpepeKBi3anTK Ta NOCTPEKBI3UTU AUCUMNNIHK (MicLe B CTPYKTYPHO-/IOTIYHIA CXeMmi HaBYaHHSA 3a
BigNoBiAHOI0 OCBITHLOIO NPOrPamoio)

Micue AncuMnAiHM B CTPYKTYPHO-NIOTIYHIN CXemi HaBYaHHA 3a BiANOBIAHOK OCBITHbLOI
nporpamoto. Aucumuniida «TexHika BUCOKMX Hanpyr» € BUBIPKOBOIO AMUCLUMMJIIHOI B CTPYKTYPi OCBITHLOT
nporpamu.

Oucumnnida «TexHika BUCOKUX Hanpyr» BXOAMTb A0 LUMKAY BUBIPKOBUX ANCUUNAIH NiArOTOBKM i
6e3nocepeiHbO NOB’A3aHa 3 IHWMMW AUCUUNIIHAMM HaBYaIbHUX NAHIB OCBITHLOT Nporpamu.

BuBYeHHA AmMcumniiHn 6a3yeTbCA Ha 3HAHHAX, OAEPXKAHMUX 3 KYPCiB 3arasbHOi ¢i3nKM (po3ainu:
e/1eKTPMYHE NoJie | MOro XapaKTePUCTUKKU; MArHiTHE MoJie i MOro XapaKTepPUCTUKKN), TEOPETUYHMUX OCHOB
€NEeKTPOTEXHIKM (po3ainu: NiHii enekTpMyHoro Kona oAHodasHOro cCUHycoigHoro ctpymy; TpudasHi
€NEeKTPUYHI KONa; HECUMHYCOIAHI MepioAuYHi Ta nepexigHi npouecu B NiHIMHUX eNeKTPUYHUX Konax;
NiHIAHI eNeKTpUYHI Kona 3 POo3NOAIIEHUMM MapameTpamMm; HEeNiHiMHI eNeKTPUYHI i MarHiTHi Kona),
eNEeKTPOTEXHIYHNX MmaTepianiB (po3adinu: AienekTpuKku; NPoBiAHUKOBI MaTepianu; MarHiTHi maTepianu;
HaniBNPOBiAHWKOBI MaTepiasn), OCHOB METPOJIOrii Ta E/IEKTPUYHUX BUMIpPIOBaHb (po3A4inn: 3arasibHi
BiZLOMOCTi MPO METPO/IOTit0 Ta eNEeKTPUYHI BUMIPIOBAHHSA; NOXUOKN BUMIPIOBAHb; €/IEKTPOBMMIPIOBAJIbHI
npuaaan; MacliTabHi NnepeTBoOpPOBaYi CTPYMY i HaNpyru; BUMIpIOBaHHA NapameTpiB eNeKTPUYHUX Kin).

Oucumnnida «TexHika BUCOKMX Hanpyr» € 6a300 Ana AMCUMNAiH «ENeKTpUYHa YacTMHa CTaHLil
Ta nigcTaHuin», «EnekTponocTayaHHA MNPOMWUCNOBUX Ta MyHIUMNanbHUX OB6’EKTiIB», a TaKOX ANs
nepeaaMnIoOMHOI MPaKTUKM Ta AUNJIOMHOTO MPOEKTYBaHHA CTYAEHTIB.



3. 3micT HaBYaNbHOI AUCLUUNAIHN
JAucuyunnidy cmpykmypHo po30dineHo Ha 6 po30dinis, a came:

1. Bcmyn 8o ducyunainu « TexHika sucokux Hanpya», 00 K020 yeiliuau icmopis po3sumky
mexHiKu eucokux Hanpye, 30kpema 8 Kl im. lzopsa CiKopCbKo20, posab ma 3HAQYEHHA MEXHIKU
BUCOKUX Harmpyz 8 CyvacHill eHepazemuuyi, Kaacu 8UCOKUX Harpye, Cy4acCHa MepMiHO02iA MexHiKu
BUCOKUX Harnpye ma ii Komrnaekc, npedmem ma mema KpedumHo20 MO0y, MOHAMMA repeHanpye.

2.  EnekmpuyHa miyHicme 2asie, piOuHHUX ma meepdux dieneKmpukis, 00 AKo2o ysiliwnu
enekmpoizuyHi npouecu po3sUMKY IiOHI3aUil, enekmpuYHUX po3psdie 8 CUAbHUX eneKmpuyHUx
nMoAfax, BU3HAYEHHA [OHAMb eAeKMPUYHoOi MiuyHocmi Oienekmpukie, empam HA KOPOHY 8
no8impAHUX MiHIiAX enekmponepedas8aHHsA, PO3BUMKY ef1eKMPUYHUX pOo3pAdie no nosepxHi meepoux
dienekmpuckis.

3. Po3psAadu 3a 0ii imnynbCcHUX Hanpye, 60/1bM-CeKyHOHI XapakmepucmuKku, 00 SK020
y8iliwAu XapakmepucmuKu iMnyascy HANpyau, NOHAMMSA 3pi3aHo20 iMrynscy Hanpyau, NopieHAHHA
weuoKocmi 3MiHU Harnpyau HA GPOHMI iMnyascy 3 4acom (hOpPMYBAHHA PO3PACY 8 MPOMIMKY,
3an1exHicmeo Yacy ¢opmysaHHA po3pAdy 8i0 HaANpy#eHocmi noaa npu iMmnyasci Hanpyau, 80sa6m-
CeKyHOHA XapaKkmepucmuKa imMmrysbCHO20 Po3pA0y 8 MPOMIMCKY, npouecu po3pAadie bauckasku ma ii
XapaKkmepucmukxu.

4, BucokosonbmHa i3onayia 06aAa0HAHHA, 00 fAK020 yeiliwiau OCHOBHi gidomocmi npo
i3onayito ma i30aaUiliHi  KOHCMPYKUil, munu 8ucoK0B80/AbMHOI [30A4Yii 30 3ACMOCYB8AHHAM,
8i0H0B/1108AHA [30a4Uisi, ocobausocmi 6ydosu ma pPo3paxyHKie 8HYyMPpIWHbOI i30a4uii cunosux
mpaHcghopmamopis, MPOXiOHUX [3071AMOpi8, BUCOKOBO/AbMHUX Kabesnis, enekKmpu4yHuUx MAWUH
BUCOKOI Hanpyau.

5. CymHicmb ma 3ae80aHHA 8unpobysdHb eneKmpoobaaOHAHHA, 30Kpemd 6uou
8unpobysaHb MexHiYHo20 CMAaHy i30A4AUIlIHUX KOHCMPYKYil, pylUHieHi ma HepyliHigHI
8uUnpobysaHHs, MOKA3HUKU 8urnpobysaHb, 0b6100HAHHA 0414 BUKOHAHHA eurnpobysaHs, Kackaou
mpaHcghopmamopis, cxeMu MHOMEHHA BUMPAMAEHOI Hamnpyau, 2eHepamopu iMnyabCHUX HAmnpye,
BU3HAYeHHA onopy i3oaayil, cmpymy abcopbuii ma cmpymy 8UmoKy 4Yu HACKPI3HOI nposioHocmi,
BU3HAYEHHA MAH2eHCYy Kyma OiesleKmpuYHUX 8mpam, BU3HAYEHHA PiBHA 4acmMKo8uUXx po3pAdis,
3acobu BUMIPHOBAHbL HA BUCOKIl HAMpys3i.

6. [llepeHanpyz2u ma xeusnvosi Npouyecu 8 efAeKMPUYHUX Mepexcax, 00 K020 yeiliuiau suou
BHYMPpIWHIX rnepeHarnpye, 6uUOU 308HIWHIX nepeHanpys. KomymauilHi, KeasicmauioHapHi ma
CMAauioHapHI nepeHanpyau, pyx eneKmpomMazHimHUX xeunb 83008X« AiHili eneKmponepedasaHHs,
po3nodin Hanpyau 8i0 Habi2aroyoi xausi Mixc efemeHmamu 0OMOMOK.

4. HaBuanbHi matepianu Ta pecypcum

4.1. OcHosHa nimepamypa

1. TexHiKa i eneKkmpoi3uka sucokux Hanpye: Haey. nocibHuk / 3a ped. B. O. bpxe3uybKko2o
ma B. M. Muxatinosa — Xapkie: HTY «X[1l» TopHado, 2005. — 930 c.

2. MpulimaneHi ma ekcrnayamayiliHi sunpoby8aHHA enekmpoycmamixy8aHHA: Hasy. nocib. /
B. B. Abpamos, B. O. bpxcesuuybkull, O. P. lpoueHKko. — K.: HTYY «K[ll», 2015. — 218 c.

3. TexHika ma enekmpodizuxka sucokux Hanpye. /labopamopHul npakmukym / LLlocmak B.
0., MpoyeHko O. P., Abpamos B. b., FapaHx A. O. K.: Kl im.. leopa Cikopcbkoeo, 2020. — 125 c.

4.2. looamkoea nimepamypa

4. B. @. Baxcos, B. A. /laspuHosuy, C. A. /lonamKuH. TexHUKa 8bicoKux HanpaxeHuli / Kypc
nekyuli 0na 6akanaspos HanpasnaeHus 140200 «3nekmpoaHepzemuka». — TomcK: U30-8o TI1Y,
2006. — 119 c. Untitled http://www.elti.tpu.ru/doc/lib/HVE 2006.pdf

5. TexHUKa 8bICOKUX HanpaxceHul: M30nayus U NepeHanpAMeHus 8 3/1eKmpudyecKux

3



cucmemax: YuebHuk 0na ey3oe / B. B. bazymkuH, B. I1. J/lapuoHos, 0. C. [TuHmans; o0 obw.ped. B.
. /lapuoHosa. — 3-e u30., nepepab. u don. — M.: IHepeoamomu3zdam, 1986. — 464 c.

6. Uepycanumos M. E., Opnos H. H. TexHuKka ebicokux HanpsameHul. Kues: N130. KI'Y, 1967. —

444 c.

7. TexHika sucoKux Hanpyz: KoHcnekm nekyili (0na cmydeHmis 4 Kypcy OeHHOi i 3a04HOI

Ghopm Has4YaHHA 3a Hanpamom nidecomosku 0906 EnekmpomexHika (6.050701 EnekmpomexHika ma
esniekKmpomexHosozii)  crneyianbHocmi «EnekKmpomexHiyHi  cucmemu  en1eKmpocrnoXusaHHa») /
YKknaodau: Poli B.®.; XapK. Hau. akao. micbk. eocrn-ea. — Xapkie: XHAMI, 2009. — 171 c.

HaB4yanbHUMU KOHTEHT
MeToaunka onaHyBaHHA HaBYa/bHOI AUCLUMIIHK (OCBITHDOrO KOMMOHEHTA)

JlekyiliHi 3aHAMMA

Ne
3/n

Haszea memu neKyii ma nepenik 0CHOBHUX MUMAHb

TexHiKa 8UCOKUX HaNpy2 — CKNa008a BUKOPUCMAHHA CUAbHUX e/1eKMPUYHUX MaA MA2HIMHuUX
nosnis.

Bcmyn. [pedmem ma mema 8uKnadaHHA ducyunaiHu. KomnaeKkc mexHiKu 8UCOKUX Harmpye.
Knacu Hanpyau enekmpoobs1adHaHHA, MepMiHOA02iA MeXHIKU 8UCOKUX Hanpye. ucmaHyiliHux
Kypc « TexHiKa sucoKux Hanpya», neKkyia Ne1l.

Pi3Ho8UOU sucoKko801bmHUX BienieKMpuUKis, ix ocobsausocmi ma 3a2anbHi XapaKkmepucmuku.
EnekmpuyHi nons e dieneKmpukax.

Buou sucokog8onbmHux dienekmpukie. OCHOBHI 8UKOPUCMOBYBAHI 2a30M00ibHi, piOUHHI ma
meepdi dienekmpuku. Knacu Hazpieocmilikocmi mamepiasnie. 130aaUitiHi piOuUHU PoCcAUHHO20
noxooxceHHsA. HanpyxceHicme enekmpuyHozo noss. OOHopiOHe, K8a3i00HOpPiOHe Ma pi3Ko
HeoOHopidHe nose. JucmaHyiliHux Kypc « TexHika 8UCOKUX Hanpya», Aekyisa No 2.

EnekmpodgbizuyHi npoyecu e 2a3zax.

Pyxnusicme enekmpoHie ma ioHie. YOapHa ioHizayis. EnekmpoHezamusHi 2a3u. CmyniHeyama
ioHizayis ma pomoioHizauis. Ocobausocmi cmpumepHo20 po3psdy. [pouec hopMyB8aHHA
na1a3M08020 Po8iOHO20 KAHAMY CMPUMepHO20 po3pady. JucmaHUiliHUX Kypc « TeXHIKa 8UCOKUX
Hanpyz», nekyia Ne 3.

3akoH MNaweHa. Pe2ynioeaHHA eneKMpPUYHUX 11041i8 y 8UCOKOB0AbMHIll i30nayil,

Brinue mucky 2a3y Ha po38umoK po3pady 8 HbomMy. Po38umoK po3psady 3a Oyice HU3bK020 MUCKY
8 MiXeneKmpooOHOMY MpPOMixKy. PopmynoeaHHA 3aKoHy [MaweHa. dopmysaHHA po3psady 8
MiXeneKmpooOHOMY MPOMINKY 3a Pi3HOI noaspHocmi rnpuknadeHoi Hanpyau. BukopucmaHHA
bap’epie 8 MineneKmMpoOHOMY MPOMIMKY. Pe2ynto8aHHA eneKkmpuyHux nosaie. JucmaHuyitiHux
Kypc « TexHiKka sucokux Hanpya», neKyia Ne 4.

BukopucmaHHAa HanienpoesioHuKosux nnieok. KopoHa Ha nposodax I1/1.

lMoHAMMA KOPOHHO20 po3pAdy. [loyamKosa HanpymeHicmoe Moaa ma no4Yamekosea Harnpyead.
YM0OBU BUHUKHEHHA KOPOHU HA 3MiHHIlU Hanpysi. LJuKknu 3anaat08aHHA ma 320CAHHA KOPOHU.
EMHICHUT cmpym KOpOHHO20 po3pAdy. [peligposuli cmpym KopoHu. Memodu 3mMeHWeHHSA
8Mmpam Ha KOPOHY. 3anexHicms empam HA KOPOHY 8i0 ammocgepHux ymos. JucmaHyiliHux
Kypc « TexHiKa sucokux Hanpya», neKyia Ne 5.

BunpobyeaHHs i30a:yii 8UCOKOBOAbMHO20 €1eKMPOoYyCMAMKY8aHHA Mi08UWEHOIO0 HArpy2010.
Buodu sunpobysaHb MmexHiYHO20 CMAaHy i30AAuUiliHUX KOHCcmpyKyil. PyliHieHi ma HepylHieHi
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sunpobysaHHa. [ToKasHUKU sunpobysaHs. BuzHayeHHa ymos surnpobysaHs ma pigHie sunpobHuUX
Hanpya. BunpobysaHHAa 3MiHHOI, MOCMIUHOK Ma IMMIyAbCHUMU HANpy2amu, OYiHKAG CMaHy
i3onayii npu eunpobysaHHi nidsuUWEHOO HANpPyaoro, IMMyasbCHi 8unpobys8aHHA. BusHavyeHHsA
sumpumyeaHoi Hanpyau. ucmaHuiliHux Kypc « TexXHiKa 8UCOKUX Harnpye», neKuisa No 6.

Po3psA0 e 2a308uUX NPOMIXKAX npu imMmnyabCHUX Hanpyz2ax. Po3padu 83008X< no8epxHi
meepoo2o dieneKMpukKa.

XapakmepucmuKu imnynscy Hanpyau. lNoHamma 3pi3aHo20 imnynascy Hanpyau. [lopieHAHHA
weuoKocmi 3MiHuU Harnpyau Ha (poHmMi iMmrnynscy 3 4acom (hopMyB8aHHA PO3PAOY 8 MPOMIMKY.
3anexcHicmes Yacy popmys8aHHs po3psdy 8i0 HANPyMeHoCMi Noas npu iMnyasci Hanpyau. Boasm-
CEeKYHOHA XapaKmepucmuKa immnyneCHo20 po3pAdy 8 NPOoMiXKY. Tunu i3oaayiliHux KOHCMpyYKUil
i3 308HIWHbLOIO MeEepdoro (30a4yiliHow nosepxHero. CKAA008i eneKmpu4yHo20 oA B83008H
nosepxHi meepoux OJdieneKmpuKie. Brnaus HOPMasbHOI CKAAO00B80I eneKmpu4yHO20 1078 HaA
pPO38UMOK po3pAdy 83008M NosepxHi meepdoz20 dieneKmpuka. Hanpyea 8UHUKHEHHA KOB3HUX
po3psaodis. JucmaHyiliHux Kypc « TexHika sUCOKUX Hanpyea», aekyis Ne 7.

Ayzosuii po3pad e enekmMpoycmaHo8Kax 8UCOKOI Hanpyau. Enekmpu4yHa miyHicmb meepdux
dienekmpuckis.

Ocobnusi snacmusocmi meepoux dienekmpukie. MexaHizamu npoboro meepdux dieneKmpukis.
OCHOBHI XapakmepucmuKu 4acmkKoeux po3psdis. Memoou i cxemu sumipy 4HacmKogux po3pAdie.
KinbkicHi xapakmepucmuxu YP. ucmaHuyiliHux Kypc « TexHiKka 8UCOKUX Hanpye», nexkuyis Ne 8.

EnekmpuyHa miyHicmo pidKux dienekmpukis. Naneposo-macnaHa ma macno-6ap’epHa
i3onayis.

EnekmponpogidHicmb ma rnoaspusayis piokux oienekmpukie. Buou 0omiwoK 8 i3onayitiHili
0u8i. 3anexHicme enekmpu4yHoi MiyHoOCcmi i304aUiliHoT oausu 8i0 hakmopis anausy.
CmaHOapmu308aHe 8U3HAYEHHSA eneKmpPUuYHoi MiyuHocmi izonsayitiHoi onusu. Cmpykmypa
naneposo-macsagHoi ma macsao-6ap’epHoi i30a4ayii, @ MaKoxc ix npocoveHHA. JJucmaHyiliHux Kypc
«TexHika sUCOKUX Hanpya», nexkuia Ne 9.

10.

130n18yia cunosux s8uUCOK0B0ALMHUX MpPaAHCchopmamopis.

Knacudpikauia izonauii mpaHcgpopmamopis. lNpouecu 8 20s108HIl ma noe3008xHili izonayii
mpaHcgopmamopis. EMHIcCHUU 3axucm obMmomok mpaHcghopmamopis. [TpocoveHHs i30aauii
mpaHcgopmamopis. JJucmaHyiliHux Kypc « TexHika sUCOoKux Hanpya», nexyis Ne 10.

11.

BucokosonbmHi npoxidHi izonamopu. BucokogosnbmHe surnpobyeanvHe 061a0HaHHA ma
BUMIpPHOBAHHSA BUCOKOI Hanpyau.

Tunu npoxiOHuUx i3019mopis. Po3paxyHOK esemMeHmi8 npoxiOHUX i30a9mopis. 13019mopu 3
macno-6ap’epHoro, Naneposo-macasHO 30a4yier0. Po3paxyHoK menaosoi cmilikocmi
npoxiOHux i301amopis. BucokososbmHe sunpobysanbHe 064100HAHHA MA 8UMIPHOBAHHS 8UCOKOI
Hanpyau. JucmaHyiliHux Kypc « TexHika 8UCOKUX Hanpya», Aexkyis No 11,

12.

130nayia cunosux 8UCOKOB0ALMHUX Kaberis.

Mamepianu, aKi sBuKopucmosytomeca 0214 suzomosseHHa kabenis. Kabesni 3 8’a3kum
npocoyeHHAM. MacnoHarnoeHeHi kabeni. Kabeni 3 nnacmmacosoro i3oaauieto. KopomkoyvacHa i
mpueana efnekmpuYHa MiuyHicme i304auii kabesis. Yacmkosi po3pAadu 8 izonauii kabesie.
EnekmpuyHull po3paxyHoK i3onauii kabenis. JucmaHyiliHux Kypc « TeXHIKa 8UCOKUX HAMpy2»,
nekyia Ne 12.




13.

130n18yia enekmpu4yHux mawuH sucoKoi Hanpyau. KoopduHayia sucokoeosnbmHoi izonayi.
KoHcmpykuii i3onayii 8UCOKOBOAbBMHUX eneKmMpu4HUX MawuH. KopomKoyacHa ma mpusana
eneKmpuYHa MilyHicmeo i3078UiT BUCOKOBO/IbMHUX eAeKmpPUYHUX MawuH. KoopouHauis
BUCOKOBO/bMHOI i30a4uii. BunpobysasnbHi Hanpyau npomucaoeoi yacmomu. BunpobysanbHi
Hanpyau epo308ux i KomymauitiHux imnynscis. JucmaHyiliHux Kypc « TexHiKa 8UCOKUX HAMNpya»,
nekyia No 13.

14.

HepylirieHi memodu sunpobyeaHb. [iazHocmyeaHHAa cmaHy 8UCOKOBO/AbMHOI i30aaYii.
BumiprosaHHs onopy izonayii U koegiyienma abcopbuii. BuzHavyeHHA KoegiyiecHma abcopbuii.
EMHICHi MeEMOOU KOHMPOA CMAaHy i30a1yii. AbcopbuiliHuli Memood KOHMPOA CMaHy i30A4uii.
BumiprosaHHs maHeeHca Kyma dieneKkmpuy4Hux empam. Bumip YP e ekcrinyamayii. OCHOBHi
3a0a4i 0ia2HOCMYB8AHHA CMAHY 8UCOKOBOMbMHO20 €/AeKmMpPoycmamKy8aHHA. QucmaHyiliHux
Kypc « TexHiKka sucokux Hanpya», neKkyia Ne 14.

15.

Xapakmepucmuku nepeHanpy2 ma 3acobie 3axucmy 8i0 Hux.

MoHaAmMmMsA nepeHanpyau 8 enekmpu4Hil mepexci. Buou nepeHanpye. Budu 8HympiwHix
nepeHanpye. Budu 308HiwHix nepeHanpye. KomymauiliHi, KeazicmayioHapHi ma 0y2o8i
nepeHanpyau. Halibinow Hebe3ne4yHi suduU nepeHanpye. [xcepeno 2po3o8ux nepeHanpye. 3acobu
3axucmy 8i0 iMnynb6CHUX NepeHanpye 8 eneKMpuYHUX MepeHcax.

Pyx enekmpomazHimHux xeusb 830084 NiHill enekmpornepedasaHHs. Po3nodin Hanpyau 8io
Habiearo4yoi xeuUsni Mix« efemeHMamu 06MOMOK eNeKMpPUYHUX MAWUH. 3aMyXAHHSA iMyaAbCHOT
x8uni 83008x niHii. lechopmauis ppoHmy imnyaecHoi xeuni. Tunu 3acobis 3axucmy 8io
nepeHanpye. [po3o3axucHi mpocu. buckaskosiosoou. Po3pAa0HUKU. Obmexcysayi nepeHanpya
HeniHiliHi. Brinue napamempis 3a3eMsaeHHs Ha cucmemMu bauckaskosaxucmy. JJucmaHuyitiHux
Kypc « TexHiKa sucokux Hanpye», neKkyisa Ne 15,

16.

BbauckasKo3zaxucm nosimpaHux niHiili enekmponepedasaHHA.

CmamucmuyHi xapakmepucmuku napamempie 6AUcKasKu. 3a80aHHA ma Kpumepii
b6auckaskozaxucmy ninili. Yucao 8i0Kao4eHb NosimpaHoi AiHii npu yoapi 6aUcKasKu 8 ¢hasHi
npoeodu. Yucso 8idKaoYeHb NO8IMPAHOI AIHIT MPU 360POMHUX NepeKpumMmSsXx 3 ornopu Ha
nposio. Yucno 8idKaro4eHs rpu yoapi 6auckasku nobausy aAiHii. bAuckasko3axucm nogimpaHux
AiHIl pi3HUX Kaacie Hanpyau. JJucmaHuiliHux Kypc « TexHika eucokux Hanpye», aexkuisg Ne 16.

17.

3axucm eid neperanpye niocmaHyili ma efeKMpPUYHUX MAWUH 8UCOKOI Harnpyau.

3adaui ma kpumepii 2po3o3zaxucmy niocmaxuil. Jonycmumi pieHi 2po3o8ux nepeHarpye 05
CUM0BUX MPAHCGHOPMAMOpIe i WyHMYYUX peaKkmopie. BUsHaYeHHS Kpumu4yHOi 008MCUHU
nioxody 8o niocmatyii. Cxemu 2po303axucmy 8UCOKOB0/AbMHUX €AEKMPUYHUX MAWUH. 3axucm
niocmanyiti 8i0 sHympiwHix nepeHanpye. AucmaHuyiliHux Kypc « TexXHiKa 8UCOKUX Harnpyea»,
nekyia Ne 17.

18.

Bubip ma 3acmocyeaHHa obmexcysayie nepeHanpye HeniHilinux (OlH).

3aeansHi Bidomocmi npo OFH. OcHosHIi mexHi4YHi napamempu ma xapakmepucmuku OfH.
3acmocysaHHa ma micye escmaHosneHHA OfH. Mopsadok eubopy OfH. lNpuknadu eubopy OfH 6
— 35 kB. JucmaHuiliHux Kypc « TexHika eucokux Hanpye», nexkuisg No 18.

JlabopamopHi 3aHammsa

Neo

Ha3zea nabopamopHoi po6omu Kinbkicmo
ay0.eo0




1 OpeaHizayiliHe 3aHAMMA. 3a2aabHUl HCMPYKMax« 3 mexHiku 6e3neku npu|2
BUKOHAHHI 1a60pamMopHUX pobim 3 BUKOPUCMAHHAM 8UCOKOI Hanpyau

2 J10CniOxceHHA enekmpuy4yHoi MiyHOCMi Mo8IMPAHUX MPOMIXKKIE HA 3MiHHIlU|4
Hanpysi

3 JlocnioxceHHA egekmy rnoaspHocmi npu npoboi nosimpsaHuUx npomixckie Ha|4
mocmitiHili Hanpy3i

4 JlocnioxceHHA enekmpuyHoi miyHocmi 830083 nosepxHi meepoux dianekmuckie |4

5 JlocnioxceHHs 30H 3axucmy cmpuxcHesux 6UCKaB8Kosioso0dis 4

6. CamocriitiHa poboTa cTyaeHTa

Nes/n Buo camocmitiHoi pobomu

1

Miozomoska 00 neKyiliHux 3aHAMb WASXOM CAMOCMIlIHO20 ONPAYOBAHHA YaCMUHU
neKuitiHozo mamepiany y 8i0nogioHocmi 00 memamuKu AeKUiliHux 3aHAmMs ma
peKomMmeHO08aHoOI 8a18 camocmiliHoi pobomu cmydeHma aAimepamypu

Midezomoska 0o nabopamopHux pobim wasxom Habymmsa Ha8UYoK pobomu 3 NPo2PaAMHUM
3a6e3neyeHHAM, WO 8UKOPUCMOBYEMbLCA 8 1a60paMopHUX pobomax, onaHy8aHHsA
MemoOUKU BUKOHAHHA nabopamopHux pobim 3a HAGaHUMU 8UKAA0A4YeM MemoOuYHUMU
pexkomeHOauiamu, nid2omoeKa rnpomokxosnis nabopamopHux pobim, amicm aKux
30arN0BHIOEMbCA Mi0 YaC iX BUKOHAHHSA, Nid2omosKa 00 8i0rnogidi Ha KOHMPOAbHI MUMAHHSA
0o nabopamopHux pobim

lidezomoeka 00 HaNUCAHHA eK3aMeHaYiliHoi KOHMPObHOI PO6OMU BUKOHYEMbCSA WAAXOM
nidcomoeku cmyodeHma 00 NucbMosux 8idnosioeli Ha ek3ameHauyiliHi MUMAaHHA

MoniTMKa Ta KOHTPOb

7. TMoniTMKa HaBYaNIbHOI AUCUUN/IHU (OCBITHBOrO KOMMOHEHTA)

Cuctema BMMOT, AKi BUKNaday CTaBUTb nepea Cty4eHToOM:

npasuaa BiABiAyBaHHA 3aHATb: BignosiaHo Ao Hakasy 1-273 Big 14.09.2020 p. 3abopoHeHO

OLIHIOBATU MPUCYTHICTb abo BiACYTHiCTb 3400yBavya Ha JIEKUIMHUX 3aHATTAX, B TOMY 4YUCAI

HapaxoByBaTW 3a0xo4yBa/ibHi abo wrpadHi 6anun. BignosiaHo go PCO gaHoi gucumnniHm 6anu

HapaxoBYHOTb 3a BiANOBiAHI BUAW HAaBYaNbHOI AiANbHOCTI;

060B’1I3KOBOI0 YMOBOIO A0NYCKY A0 €K3aMeHy € BianpaLtoBaHHA, 0GOpMIEHHA NPOTOKOIB Ta

3aXMUCT BCiX 1abopaTopHUX PobiT 3 ANCUMNNIHNY;

NpaBuaa NOBEAHKM Ha 3aHATTAX: CTYAEHT MAE MOXAUBICTb OTPMMyBaTK 6anu 3a BignoBigHi BUAM

HaBYa/IbHOI aKTMBHOCTI Ha JeKUiMHMX Ta NabopaTopHUX 3aHATTAX, nepeabayeHmux PCO

AvcunniHv. BukopuctaHHa 3acobis 38°A3Ky AnA NOLWYKY iHGopMaLii Ha ryri-aucky BUKNagaya, B

iHTEepHeTi, B AUCTaHUiMHOMY Kypci Ha naatdopmi CiKOPCbKUI 34iNCHIOETLCA 338 YMOBW BKa3iBKK

BMKNA4aYa;

npaBuaa 3axmcty nabopatopHux pobiT: peKomeHAYEeTbCA iHAMBIAYANbHUIA 3aXUCT 1abOPaTOPHUX

pobiT (y cknaai Opuragn, AKMA  BM3HAYalOTb Ha nepwomy 1abopaToOpHOMY 3aHATTI).

O6OB’A3KOBOI0 € HaAABHICTb MPOTOKOJIB BMKOHAHUX nabopaTopHMx pobiT Ta Bignosigei Ha

3aNUTaHHA ANA KOXKHOIO CTYAEHTa;

NoNITUKA AeANaNHIB Ta NepecknafaHb:

- HeCBOEYACHWIN 3axXMUCT nabopaTtopHMx pobiT nepenbavae 3MeHLWeEHHA MaKCMManbHoro 6any,
3a3HavyeHoro y PCO 3a BiANOBIAHMI KOHTPOAbHMI 3axid, Ao 75 %. MiHimanbHMn 6an He
3MiHIOETbCA;

- MepecKnagaHHA 3axuctis nabopaTopHux pobit He nepenbayeHo;

npaBuaa NpM3HaYeHHA 3a0X04yBabHMX Ta WTpadHUx banis:
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- 3a0xo4yBanbHi 6ann He BXoAATb A0 OCHOBHOI wWKann PCO, a ix cyma He nepesuilye 10%
CTApTOBOI WKaAWN. 3a0X04yBanbHi 6ann HapaxoBylOTb 33 pe3yabTaTaMM y4yacTi Y KOHKypcax
KadeapanbHUX, GaKyNbTETCbKMX, iIHCTUTYTCbKMX Ta BCEYKPATHCbKUX HAYKOBO-A0CNIAHUX POOIT
3 TEMATUKU AUCUMNAIHWY;

e MONITMKa WOAO0 aKagemiyHoi pobpoyecHocTi: Koaekc udecTti HauioHanbHOro TexHiyHoro
yHiBepcutety YKpaiHn «KuWiBCbKMIA nonitexHiyHnin iHcTUTyT™ https://kpi.ua/files/honorcode.pdf
BCTAHOBJ/IIOE 3arajibHi MOpPasibHi NMPUHUMMNKU, NpPaBuia €TUYHOI NoBeAdiHKK ocib Ta nepepbavac
NONITUKY aKaZeMiyHOoi A06poyecHOCTi Ana ocib, WO NpaLoloTb | HAaBYAOTLCA B YHIBEPCUTETI,
AKMMM BOHW MalOTb KepyBaTUCb Y CBOIN AiANbHOCTI, B TOMY YMC/Ai MPW BMBYEHHI Ta CKIafaHHI
KOHTPO/IbHMX 3aXO0A4iB 3 AUCUMMAIHN «TexHiKa BMCOKUX Hanpyr». Mpn BUKOPUCTaHHI LUPPOBUX
3acobiB 3B’A3KY 3 BMKNagavyem (MobinbHUI 3B’A30K, ENEKTPOHHA NoLTa, Nepenncka Ha ¢opymax
Ta Yy COL. Meperkax Toulo) HeobxigHO AOTPUMYBATUCb 3ara/ibHONPUAHATUX ETUYHUX HOPM,
30Kpema 6yTu BBIYZIMBMM Ta 0OMeEKYBATM CNiNKYBAaHHA PO6OYMM YacoM BMKNaZaua.

8. Buau KOHTPO/IIO Ta peiTUHroBa cUCTEMA OLiHIOBaHHA pe3y/bTaTiB HaBYyaHHA (PCO)

MoTouYHMI KOHTPONb Nepenbavae BUKOHAHHA 1abopaTopHMX PobiT Ta MOAY/IbHOT KOHTPOJIbHOT PO6OTH.

KaneHpapHUA KOHTPO/b: NPOBAaAUTLCA ABiUYi HAa CEMECTP K MOHITOPUHI NOTOYHOrO CTaHy BUMKOHAHHSA
BUMOT cunabycy.

CemecTpOoBUIA KOHTPO/Ib: 3a/liK.

YMOBM [0NYCKY A0 CEMECTPOBOro KOHTPOJIKO: 3apaxyBaHHA YCiX nabopaTopHUX pobiT Ta CTapToBMiA
PENTUHT He meHLwe 40 banis.

3aranbHa penTMHIroBa OLiHKa CTyZeHTa Mic/ia 3aBepLUIeHHs CeMeCTPY CKNaaaEeTbea 3 banis,
OTPMMaHMUX 3a:

1) BMKOHAHHA TA 3aXUCT YOTUPbLOX NabopaToOPHUX PO6IT;
2) HanucaHHA MOAYNbHOI KOHTPOILHOT PO6OTH.

NabopaTtopHi MKP
pob6oTK
68 32

BuKOHaHHA Ta 3aXucT 1abopaTopHUX pobir
Barosuit 6an —17.
MaKcumanbHa Kinbkictb 6anis 3a Bci 1abopatopHi poboTtn — 17 6anis * 4 = 68 6anis.
MiHimanbHa KinbKicTb 6anis Ha nabopaTopHUX 3aHATTAX — 17 banis * 4 * 60% = 40,8 6anis.

KpuTepii ouiHOBaHHA
— BigmiHHa nmiarotoBka A0 nlabopaTopHOi PoboTK (HAABHICTb NMPOTOKO/Y, 3HAHHA METU PoboTw,
3HAHHA OCHOBHMX TEOPETUYHWUX MOJIOXKEHb, AKI NEepeBipATbCA), aKTMBHA Yy4acTb Y BUKOHAHHI
AOCNiAXKeHb, NpPaBW/ibHa Ta OxaliHa 0bpobKa pe3y/bTaTiB A0CNiAiB, YiTKi BiANOBIAl HA KOHTPO/bHI
nUTaHHA 3a Temoto pobotn —(0,95...1) * 17 6anis;

— Aye gobpa nigrotoska A0 nabopaTtopHOi poboTH (HaABHICTb NPOTOKOJY, 3HAaHHSA MeTU poboTy,
3HaHHSA OCHOBHMX TEOPETUMUYHUX MONOXKEHb, AKI MEPEBiPAOTbCS), NAaCMBHA Y4acTb Y BUKOHAHHI
[OoCNiaXeHb, NpaBu/ibHa 06pobKa pe3ynbTaTiB A0CAiAiB, BiANOBIAI Ha KOHTPOJIbHI MUTaHHA 3a
Temoto poboTn 6e3 cytteBux nomunok —(0,85...0,94) * 17 6anis;



nobpa niarotoBka A0 nabopaTopHOoi pobOTHU, aKTUBHA y4aTb Y BUKOHAHHI AOCNiIAKEHb, HECYTTEBI
NOMUNIKM npn 06pobui pe3ynbTaTiB A0CAiAiB, HEMNOBHI BiAMOBIAIi Ha KOHTPOAbHI MUTaHHA —
(0,75...0,84) * 17 6anis;

3340BiNbHa MiAroToBka A0 slabopaTopHOi poboTH, MacKMBHA y4yacTb Y BUKOHAHHI A0CAHiAXeHb,
HasiBHi MOMWAKM Npn 06pobLi pe3ynbTaTiB A0CNiAiB, HENOBHI BiANOBIAi HA KOHTPO/IbHI NUTAHHA —
(0,65..0,74) * 17 6anis;

HefoCTaTHA NiAroToBKa A0 nabopaTopHoi poboTW, NacMBHA y4yacTb Y BMKOHAHHI A0CAIAMKEHD,
3HaYHi NOMMUIKK NpK 06pobLi pe3ynbTaTiB AOC/IAIB, YaCTKOBI BiAMNOBiAi HA KOHTPObHI NMUTAHHA —
(0,6..0,64) * 17 6anis;

HEeroToBHiCTb A0 /labopaTopHOi poboTM, NAacMBHA Y4acTb Y BMKOHAHHA AOCAIAMEHb, HeAKiCHa
0bpobKa pe3ynbTaTis, HEBiPHI BiANOBIAi Ha KOHTPO/IbHI NUTAHHA 3a Temoto poboTn — 0 banis.

KaneHgapHUii KOHTPOIb 6a3yeTbCA Ha MOTOYHIN PENTUHTOBIN OLiHLI. YMOBOI MO3UTUBHOI atecTauji €
3HaYEHHSA MOTOYHOrO PENUTUHIY CTyAeHTa He meHwe 50% Big MmakCMManibHO MOXK/IMBOTO Ha Yac aTecTallil.

BUKOHaHHA MOAY/IbHOI KOHTPO/IbHOI po60TH

MogaynbHa KOHTpOnbHa poboTa 3 AucumnaiHM nepenbayvae NMCbMOBI Bi4MNOBIAI CTyaeHTa Ha ABa
TEOPETUYHUX NUTAHHA. KOXKHe TeopeTuyHe NMUTAHHA OLIHIOETbCA Y MaKcumym 16 6aniB. MakcumanbHa
OLLiHKA 3a ycnillHe BUKOHAHHA MOAYNbHOI KOHTPO/IbHOT po60TU cKnagae 16 * 2 = 32 6ann.

KpuTepii ouiHI0OBaHHA KOXHOIO TEOPETUYHOrO NUTAHHA

BiAMiHHE BMKOHAHHS OZIHOTO NMUTAHHA MOAY/bHOI KOHTPOAbHOI pobotn (95 — 100% iHbopmaLi
Bianosiai) — (0,95...1) * 16 6anis;

Ay>Ke nobpe BMKOHAHHA OAHOro MUTAaHHSA MOAY/bHOI KOHTPOJIbHOI poboTn poboTtn (85 — 94%
iHbpopmauii Bignosiai) — (0,85...0,94) * 16 6anis;

[06pe BUKOHAHHA 04HOro NUTaHHA MOAY/IbHOI KOHTPO/IbHOI poboTh poboTn (75 — 84% iHpopmauii
Bianosizai)—(0,75...0,84) * 16 6anis;

330Bi/IbHE BMKOHAHHA OAHOrO NMUTAaHHA MOAY/IbHOI KOHTPOAbHOI poboTn poboTtn (65 — 74%
iHbopmauii Bignosiai) — (0,65. .0,74) * 16 6anis;

NOCTaTHE BUKOHAHHA OAHOrO MNUTAaHHA MOAY/bHOI KOHTPO/IbHOI pobotn pobotn (60 — 64%
iHbopmadii Bignosiai) — (0,6. .0,64) * 16 6anis;

He3a/0Bi/ibHe BUKOHAHHA OAHOr0 MUTaHHSA MOZY/1IbHOI KOHTPO/IbHOT poboTu — 0 6anis.

dopma cemecTpoBOro KOHTPOIO — 3aiK

— Ha 3aniky cmyOeHmu BUKOHYIOMb MUCbMOBY KOHMPOsbHYy pobomy 3a memMamuKoH
KpedumHoz2o MoOynd. 3anaikosi NUMAHHA 30800HHA 8U3HAYAOMbCA 8UKAAda4yem i 8idnogidarome
nepeniky numads, HagedeHomy y flodamky 1 0o cunabycy.

— 30 yM0B8U BUKOHOHHSA 8UMO2 00MycKy 00 CeMecmposo20 KOHMPOS Md OMPUMAHHS He
meHuwe 60 banie cmapmosoeo pelimuHay cmyodeHm Mae rnpaeo rnepesedeHHa 6anie cmapmoeoao
pelimuHay y nidcymrosy OUyiHKy 3a OUCUUTIAIHY.

— 30 yMo8U BUKOHAHHA 8UMO2 00MycKy 00 CemMecmposo20 KOHMPOAK md OMpUMAHHSA
cmyoeHmom 8i0 40 do 59 6anis (8Kao4HO), abo Akwo cmydeHm ompumas 60 Yu binbwe 6anie ma
xo4e niosuwWeHHA oyiHKU 3a ducyunnidy, 8iH 30608’a3aHuli nucamu 3as1iKo8y KOHMpPOosabHy pobomy,
npu uybomy cmapmosuli pelimuHe cmydeHma CKACOBYEMbCA, A OUIHKA 3a 30/iKO8Y KOHMPOsbHY
pobomy € niocymKoeoro 3a QUCYUnIiHy.



3anikoee 3a80aHHA Micmumsbs 3 3aaiKosux numadHA. [llepwe 3anikose NUMAHHA
OUIHIDEMbCA MaKcumManbHo y 34 6anu, Opyze ma mpeme 3a1iKo8i NMUMAHHA OUIHIOOMbCA
MaxkcumasnobHo y 33 6aau KoxcHe.

Kpumepii oyiHro8aHHA Nepuwo20 3a/1iK08020 NUMAHHA:

—  «B8IOMIHHO», NOBHA 8iBrNoe8idb (He meHwe 95% nompibHoi iHpopmauii) — 32-34 banis;

—  «Oyme 0obpe», malixce nosHa 8i0nogiob Ha NUMAHHA y 06CA3i He MeHw, Hix 85%
nompibHoi iHgbopmayii, abo HeaHa4yHi Hemo4yHocmi — 29-33 6anis;

— «00bpe», docmamHbO MosHa 8i0nosids (He meHwe 75% nompibHoi iHghopmauii, abo
He3Ha4Hi HemoYyHocmi) — 25-28 b6anis;

—  «30008in1bHO», HEMNOBHA 8i0No8I0b y 06CA3i He MeHW Hix 65% nompibHoi iHghopmauii ma
Oeski Hecymmesi nomunku — 22-24 6anis;

—  «30008in1bHO», HernoeHa 8i0nosidb (He meHwe 60% nompibHoI iHopmayii ma Oeski
cymmesi nomunxu) — 20-21 6anis;

—  «He3a008in1bHO», He3a008is1bHA 8i0nogiob — 0 basis.

Kpumepii ouiHro8aHHA Opy2020 ma mpembo20 301iK08UX MUMAHb:

—  «BIOMIHHO», NOBHA 8iBrnoe8idb (He meHwe 95% nompibHoi iHpopmauii) — 32-33 banis;

—  «Oyxe 0obpe», malixe nosHa 8i0nNosiob Ha NUMAHHA y 06CA3i He MeHw, Hix 85%
nompibHoi iHgbopmayii, abo HeaHa4yHi Hemo4yHocmi— 29-31 6anis;

— «00bpe», docmamHbO MosHA 8i0nosids (He meHwe 75% nompibHoi iHghopmauii, abo
He3Ha4Hi HemoYHocmi) — 25-28 b6anis;

—  «30008in1bHO», HEMNOBHA 8iON08IOb y 06CA3i He MeHW Hix 65% nompibHoi iHghopmauii ma
Oeski Hecymmesi nomunku — 22-24 6anis;

—  «30008in1bHO», HernoeHa 8i0nosidb (He meHwe 60% nompibHoI iHopmayii ma Oeski
cymmesi nomunxu) — 20-21 6anis;

—  «He3a008in1bHO», He3a008isbHA 8idnogiob — 0 basis.

OCTaTOYHUIM pPENTUHT CTyAeHTa CKNajae cymy 6aniB, OTPMMaHMX 33 BMKOHAHHA BCiX 3aBAaHb,
nepenbayeHnx PCO, abo 3a BUKOHAHHSA 3aN1iKOBOro 3aBAaHHS.

Tabnnua BignoBiagHOCTI peMTUHTOBMX BaniB OLiHKaM 33 YHIBEPCUTETCbKOIO LLKANOI0:

KinbkicTb 6anis OuiHKa
100-95 BigmiHHO
94-85 Oyxe nobpe
84-75 Hdobpe
74-65 330BiIbHO
64-60 JocTtaTHbo
MeHwe 60 He3aa0BiNbHO
He BMKOHaHi ymoBM g0nNyCcKy He ponyweHo

9. [AopatkoBa iHpopmauia 3 gucuunaiHm (OCBiTHLOro KOMMOHEHTA)

Mepenik NUTaHb, AKi BUHOCATLCA Ha CEMECTPOBUI KOHTPOAD (AK AoaaToK 1 go cunabycy)

Po6ouy nporpamy HaBYaAbHOI gucunnaiHu (cunabyc):
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CknapeHo: npodecop Kadeapun TEOPETUYHOI ENEKTPOTEXHIKM, 4.T.H, BpyKe3nubknin Bonogmummp OnekcaHgposuy
YxBaneHo Kadpenpot TeopeTUYHOI eNleKTpoTexHikK (npotokon Ne 11 Big 29.06.2021 p.)

Noroa)keHo MeToaunyHO KOMicielo ¢pakynbTeTy (npoTokon Ne Bif )
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Jonmatok 1

HEPEJIIK 3AJIIKOBUX IITMTAHDb
3 KPeAUTHOr0 Moayasl « TexHika BUCOKHX HANIPyI»

piBeHb BHIIOI OCBiTH Iepuinii (bakanaBpCbKuii)

cremiajbHOCTI Enexrpoenepreruka, enekTpoTexHika Ta eeKTpoMexanika — 141
OCBIiTHSI MporpamMa EnexrpoTexHiuHi mpUCTPOT Ta €IEKTPOTEXHOIOTTIHI KOMILIEKCH
¢opMa HaBYAHHS JIcHHA (IICHHA NPUCKOPCHA)

lMepeniK 3anikosux NUMAHbL, AKi BUHOCAMbLCA HA cemecmposuli KOHMPOob

1. MoHAMMA CuNbHUX eAeKMPUYHUX MA MA2HIMHUX 1osie.

2. Aif cunbHUX enekMpuUYHUX Ma Ma2HIMHUX Mosie Ha AKMUBHI cepedosuuya.

3. YMOB8HI 2paHuyi 8UCOKUX Harnpyz 041 cucmem 3MiHHO20 Ma NocmiliHo2o cmpymy.

4. CmpyKkmypHi cKAadosi KOMMAEKCY MeXHIKU 8UCOKUX Harnpye.

5. Yum OJdocseaemoeca moxcaugicme pobomu enekmpoobaadHaHHSA, CKAA008i 4YACMUHU AKO20
3HAX00AMbLCA Ni0 Pi3HUMU MOMeEHYianamu 8UCOKOi Hanpyau?

6. 308HiWHA i307a4iA.

7. BHympiwHsA i30a4ayiA.

8. 308HiWHI Ma 8HympiWwHi nepeHanpyau i ixHi MOKA3HUKU.

9. Knacu sucokoi Hanpyau 3miHHO20 cmpymy (mabauysa 3Ha4eHs).

10. Ocobrusocmi cucmem 3 ... 35 kB, 110...220 kB, 330 ... 750 KB.

11. BusHa4eHHA dienekmpukie.

12. EnekmponocmayasabHa cucmema, eneKmpuyHa Mepexca (8USHAYeHHS).

13. Enekmpu4Ha niHis, niHia enekmponepedasaHHA (8USHAYEHHS).

14. EnekmpomexHivHuli supib, enekmpomexHiyHuli npucmpili (8usHa4eHHs).

15. EnekmpoobaadHAHHSA, enekmpoycmamiy8aHHsA (8U3HAYeHHs).

16. Halibinbwa poboya Hanpyaa enekmpoobaaOHAHHSA, nepeHanpyaa (8U3HAYEHHS).

17. 130n14yia enekmpomexHiyHo20 8upoby (npucmporo).

18. EnekmpuyHuli po3pad, nosHuli po3psd, npobili dieneKmpuky.

19. Ickposuli po3pad, yacmkosuli po3pAd, nepekpumms.

20. EnekmpuyvHa miyHicme.

21. BunpobysanbHa Harnpyea.

22. Po3psadHa Hanpyeaa.

23. BumpumysaHa Hanpyaa.

24. TexHi4yHe 0ia2HOCMyB8aHHSA, MexHiYHUl CMaH.

25. 302a1bHA XapaKkmepuCcMuUKa 2a308ux diesieKMpuUKis.

26. 302a1bHA xapakmepucmuKa piokux diesneKmpukis.

27. 13018UiliHI PiOUHU POCAUHHO20 MOXOOH(EHHSA.

28. 302aabHaA xapekKmepucmuku meepoux dieneKmpukis.

29. lMpouecu cmapiHHsa dieneKmpukis.

30. Knacu Haepisocmilikocmi enekmpoizonauiliHux mamepiasnis.

31. HebesneyHi pakmopu npu pobomi 3 enezazom.

32. Po3nodineHHA enekmMpu4HO20 MosA 8 eneKmpoOHOMY NPOMIXCKY. HanpyxeHicme eaekmpuyHo20
noss.

33. OO0HopidHe, K8a3i0OHOPiIOHE, Pi3KO HEOOHOPIOHE enekmpuYHe nose.

34. KoediyieHm HeoOHopidHOCMi enekmpu4yHo20 ross.

35. Brinue Ha enekmpuyHy MiyHicme mikpoHepisHocmeli nosepxoHs enekmpodis.

36. Brinue Ha enekmMpuYHy MiuHicme nposioHUX ma i30AAUilIHUX MIKPOBKAOYEHb YOCMUHOK.

37. OcHoBHi KOMnoHeHmu nosimps. Bmicm y nosimpi napis eodu.
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38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

Ymosu HTT.

lMepesazu ma HedoiKuU 2a3080i i304AYil.

MpupodHi ioHizamopu.

BioHocHa eycmuHa nosimpsA o.

ZoexcuHa 8inbHo20 npobiey enekmpoHa A.

CepedHs weudkicmoe Opelihoso20 pyxy eneKmpoHa 8 enekmpuYHoOMy rosii.

Pyxnugicmoe enekmpoHis.

CniegiOHOWeEHHA pyx/au8oCMi enekmpoHie ma ioHis.

Mpoyecu 36y0xeHHA ma ioHi3auii amomie (MoneKyn) Npu 3iMmKHeHHi 3 eeKmMpPoHamU.
JAudpysia yacmuHok.

PekombiHauis.

Mnasma —yemeepmuli aepecamHuli cmaH pe4osuHuU.

KoediyieHm ydapHoi ioHizauii enekmpoHamu.

JlasuHa eneKmpoHis. KinbKicmes enekmpoHie y 1a8uHi.

CnisgiOHoweHHA EliHwmeliHa 018 enekmpoHie ma ioHis.

HanpyxceHicmo eneKmpu4Ho20 M08 HA 308HIWHIl epaHUUi 108UHU.

Ymosu 6e3yrnuHHO20 po38UMKY /108UHU.

MoHammsa cmpumepa ma (iozo dis.

Enekmpono3umusHi ma enekmpoHe2amuegHi 2a3u.

EcpekmusHuli koeghiyieHm yoapHoi ioHi3ayii 3 ypaxy8aHHAM «PUAUNGHHA» eneKmpoHis.
TepmoenekKmpoHa ma a8moeneKmpPOoHHA eMicisi, BMOPUHHA eleKMPOHHA eMicis, pomoeghekm.
36yoxceHi memacmabineHi amomu (Moaekyau) ma Asuwa  cxioyacmoi  (cmyniH4amoi)

esnieKMpPOHHOI ioHi3auyii ma gpomoioHizayii.

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.

KoediyieHm emopuHHOI ioHi3ayii y.

Ymoea camocmiliHocmi po3pady 8 00HOpPiOHOMY noii.

Ymoea camocmiliHocmi po3pady 8 He0OHOPiIOHOMY o

®opmyna 3aKoHy NMaweHa.

Kpusea MaweHa 015 N08iMPAHO20 NPOMIHKY 3 00HOPIOHUM ros1em.

lNoscHeHHA nigoi «2inku» 3aKkoHy NaweHa.

lNoscHeHHA npasoi «2inKku» 3aKoHy lNaweHa.

AHAAIMUYHa 301eXHICMb po3pAOHOI Hanpyau NogimpaHo2o nNpoMixcKy (048 00HOpPiOHO20 05).
Po3padHa HanpyxceHicme E, 014 nosimpsa e 00HopidHomy nosi.

lMoyamkoea HanpyxeHicmb Noa4 Mma No4YamKosa Hamnpyaa.

KapmuHa nona 0aa NpomMixcKy: CmpuxeHs Mo3umusHoi MoaAAPHOCMI — MAOWUHA.

KapmuHa noas 014 NpoMixKy: cmpuxiceHb HeaamueHoi NoAapHOCMi — naowWuHa.

Egpekm nonspHocmi.

bap’ep 8 eneKmMpu4yHOMy nosli.

BupisHIOB8AHHA efieKMpPUYHO20 018 30 00NOMO20t0 6ap’epy.

3anexHicms po3pAa0HoI Hanpyau 8i0 po3mawy8aHHA 6ap’epy 8 MPOMIMKY: CMPUHEHb-MAOUUHA.
ExkeisaneHmMHa cxema 2ipaaHouU izonamopis.

HepisHomipHe po3nodineHHA Hanpyau 6 2ipasaHoi i3oanamopie ma (020 «8UPIBHIOBAHHSA.
3anexcHicme moswuHU (30aayiil 8i0 pobo4yoi Hanpyau, donycmumoi HanpyxeHocmi ma

KoeghiyieHma HeoOHopiOHOCMI noA.

79.
80.
81.
82.

Pezynto8aHHA eneKmpu4yHO20 rosasa Memoodom 2padupysaHHA i301ay;i.

Pe2ynt08aHHA esieKMPUYHO20 10714 30 00MOMO20+0 06K1AOUHOK.

3MeHWeHHA Hanpyx#eHocmi rnoss 8 KiHyesili 30Hi 06KAAOUHOK.

MakcumanoeHa HanpyxeHicme noas 830084 MogepxHi meepdozo Odienekmpuka  npu

BUKOPUCMAHHI HANi8nposiOHUKOBOI nisKu.

83.
84.
85.
86.
87.
88.

®opmyna Mika.

Moyamkosa HanpyxeHicms nosasu KOPoHU Ha rnposodax /1.

KoediyieHm Heanadkocmi nosepxHi nposody [1/13a ymos cyxoi mno2odu, mymaHy.
KoediyieHm Heanadkocmi nosepxHi nposody 3a ymos iHero, 20101600y, Namopos3i.
KoediyieHm Heanadkocmi nosepxHi nposody 3a ymos oWy, MOKpPO20 CHiey.
KoediyieHm HeanadKkocmi nosepxHi nposody 3a yMos Cyx020 CHiey.
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89. AK 3MIHIOEMbCA HANPYyXHeHiCmb Mo y Yaci Ha nosepxHi nposody npu KopPoHys8aHHI /1 Ha 3MiHHIl
Harnpysi?

90. MopisHalime iHMeHcUBHiCMb KOPOHU Ha 3MiHHIl ma nocmiliHili Hanpy3i npu 00HAKos8uX
amMnaimyoOHUX 3Ha4YeHHAX Hamnpyau.

91. MopisHalime Hanpyay 3anant08aHHA KOPOHU 3MiHHO20 CMpyMy 3a MO3UMUBHOI ma HeaamugHoi
noaapHocm.

92. Yum 8idpizHAEMbCA po3wupeHHs nposody [1/1 8id po3wenneHHA?

93. EMHIicmb posuwenneHoi ¢hasu HadsuCcoKoi Hanpyau.

94. ExeisaneHmHuli padiyc poswenaeHoi ¢pa3u.

95. CepeOHs Hanpyx#eHicmo enekmpuyHO20 MosA Ha NosepxHi nposodis po3uwernneHoi ¢hasu.

96. MaKcumasnbHa HanNpyiceHicmo enekmpu4YyHo20 oA Ha N0B8epPXHI npoeodis po3uwernsaeHoi ¢hasu.

97. CnisgiOHoweHHA padiycy po3wensneHHsa, eksiseaneHmMHo20 padiycy ma KoegiyieHmy rnocusneHHA
10414 3 8I0CMAHHIO Mix po3uwernsaeHUMu nposodamu 01 I1/1-330 kB.

98. CnisgiOHoweHHA padiycy po3wensneHHs, ekgieaneHmHo20 padiycy ma KoegiyieHmy nocusneHHA
10414 3 8iI0CMAHHIO Mix po3uwernsaeHUMu nposodamu 011 I1/1-500 kB.

99. CnisgiOHoweHHA padiycy po3wensneHHs, ekgieaneHmMHo20 padiycy ma KoegiyieHmy nocusneHHA
10414 3 8I0CMAHHIO Mix po3uwernsaeHuUMu nposooamu 011 I1/1-750 kB.

100. KpumuyHa HanpyxceHicmb eniekmpuYyHo20 1o/ Npu Po3PaxyHKy 8mpam HA KOPOHY.

101. KpumuyHa Hanpyzaa cmpymonrposody [1/1.

102. ®opmyna numomux empam [1/1 HaO8UCOKOI HaNpPyau HA KOPOHY.

103. Ocobusocmi po3paxyHKy empam HA KOpoHy 015 cepedHboi ¢hasu /1 Hadsucokoi Hanpyau.

104. ExkgisaseHMHa eMHicms 06 EMHO20 3apA0Y KOPOHU.

, Uga ,
105. ®dyHkyinA F(U—] ma ii OropHi 3HAYeHHA.
E
. Ul:ba .
106. IHmepnonayisa pyHKUji F(U—] MiX OMOPHUMU 3HAYEHHAMU.
E

107. Lo susHa4aemeoca npu sunpobysaHHsAX i30aayii nidsuweHor Hanpyaoro.

108. Tpu 0cHO8HI 8udU 8UNPOBYBAHL €1eKMPOYCMAMKY8AHHA Mi08UWEHO HAMPY2010.

109. MoHamMms npomucaosoi yacmomu npu 8unpobysaHHAX Ni08UWEHOIO HAMpPY20/o.

110. AKi 8udu sunpobysaHs NidsUUWEHOO HAMpPY20t HOPMYOMbCA 011 eneKmpoobaadHaHHA 3 — 35 KB
30 FOCT 1516.37

111. Yum 8i0pi3HAIOMbLCA XapakmepucmuKu eunpobysaHs enekmpoobaadHaHHA 3 — 35 kB 3a MOCT
1516.3 004 pisHaA izonauii «a» ma «6»?

112. Ana akux Knacie Hanpyeu 6 [OCT 1516.3 Hopmyromoeca 6unpobysaHHA KomymauyiliHum
imnynecom?

113. Yum 8i0pi3HAOMbLCA XapakmepucmuKu sunpobysaHs enekmpoobaadHaHHA HA08UCOKOI Hamnpyau
30 FOCT 1516.3 0n5 pigHA i3onayii «a» ma «6»?

114. AKi sudu eunpobysaHb Mi0BUUWEHOK HAMNPY20H0 HOPMYHOMbCA 08 eneKkmpoobaadHAHHA
Hadsucokoi Hanpyau 3a FOCT 1516.37

115. Yomy 001 8ucokososnbmHux kabenie 3MiHHO20 cmpymy Po8oodAMecA 8UNPOBLYBAHHA He 3MiHHOI,
a nocmiliHow Hanpyaoro?

116. MosacHimb KoegpiyieHm 3miyHeHHA w000 8unpobysaHs iz0aayil.

117. XapakmepucmuKu nogHo20 2p0308020 iMYAbCYy HArNpyau.

118. XapakmepucmuKu 2p0308020 iMMybCy, 3Pi3aH020 HA PPOHMI.

119. XapakmepucmuKu 2p0308020 iMmybCy, 3pi3aH020 Ha crnadi Hanpyau.

120. Kosnu HeobxiOHO nposodumu KopekmysaHHs HopmosaHux 3a FOCT 1516.3 sunpobHux Hanpye 8
peasbHux ymosax aunpoby8aHHA i AK 80OHU 8U3HAYAOMbLCA ?

121. Lo susHa4ae noHamMmsa 50% po3padHa Hanpyaa npu sunpoby8aHHAX iMIyAbCHUMU HANpPy2amu ?

122. Haszsime mpu memodu sunpobysaHb camosiOHO8A08AHOI i30AAUiTI iIMMIYA6CHUMU HAnpyaamu.

123. XapakmepucmuKu anepiodu4Ho20 KoMymayiliHo2o immynecy.

124. XapakmepucmuKu KoaueasnbHo20 KOoMymauiliHo20 imnysecy.

125, MoacHime mpuydapHuli memod eunpobysaHb HecamogiOHOB/BAHOI i30AAuUii NosHUM ma

3pi3aHUM 2P0308UM iMTY6COM.

14



126.

MosacHime 15-ydapHuli memod eunpobysaHb CcamosiOHO8A8AHOI i30aauii KomymayitiHum

iMnynecom 8 cyxomy cmaHi i nio dowem.

127.
128.
129.
130.
131.
132.
133.

3apAdy 4.
134.

135.
136.
137.
138.
139.

140.

141.
142.
143.
144.
145.
146.
147.

MosacHimb cknadosi mepmiHy po3pady npu Oii imnyascy Hanpyau.

MoAacHimb NoHAMMA 80a1bM-CeKyHOHOI Xapakmepucmuku i3oasauii ma Hasedime ii munosuli sud.
Bud 80s16m-ceKyHOHOI XapakmepucmuKu 0418 i3044Uji 3 00HOPIOHUM ma HEOOHOPIOHUM MOosEM.
LLlo susHa4ae KoeghiyieHm imnynecy iz0aayii?

MoAacHiMb pi3HUYI0 KaHAAA cmpuMepa ma KaHana nidepa.

Konu posznovyuHaemeocs 20n08HUl po3pad bauckasku ? Oxapakmepu3sylime (io2o ocobaugocmi.
Amnaimyda cmpymy, Wo po3no8coOHYEMbLCA 3i weudkicmio V no KaHany 3 niHiliHoW 2ycmuHo

Ak cniggidHocambca mixc coboro onip 3a3emnenHa R ma xsunvosuli onip kanany 6auckasku Z.?

AKa xapakmepHa HanpyxeHicms efeKmpu4Ho20 oA 8 CMPUMeEPHIl 30Hi ma 8 KaHai nidepa?
[MoACHIMb BUHUKHEHHA eneKmpuYyHo20 3apA0y 2p03080i XMapu.

BusHauyme po3mip cmpumepHoi 30HU 3a hopmynoto JlemKe.

MosacHime popmyny J/lemke 015 50% po3psadHoi Hanpyau 0os2ux No8IMpPAHUX MPOMIHCKIe.
Bpaxcarodi pakmopu po3pAady 67UCKa8KU.

BipozidHicmbe 3HayeHos cmpymy 6auUCKasKU, binbuwie Iﬁ (KA).

BipozidHicmb Kpymu3Hu cmpymy 6auckasku, binbwe a (KA/MKc).

AK opieHMOBHO CniBBiIOHOCUMbCA YUC/O 2pP0308UX OHI8 MA 2p0308UX 200UH (HA PiK)?

Yucno yoapis 6auckasku 3a 100 epo3o8ux 200uH y criopydy 3 poamipamu: A(m)xB(m)xH(m).

Yucno ydapis 6auckasKu e nogimpsaHy niHito dosexcuHoro 100 km 3a 100 2po308uUx 200UH.

Tpu xapakmepHi 8udU eseKMPUYHUX 110i8 014 i3019Mopie pi3HUX KOHCMPYKYil.

Onuwime MOHAMMA KOB83HO20 Po3pA0y.

MopisHalime po3pAOHi Hanpyau i30a4AMopie 3 NepesamHo MAH2eHUiIHO ma HOPMAsbHOK

CKNadosoro €/1IEKMPUYHO2O MNosiA.

148.
149.
150.
151.
152.
153.
154,
155,
156.
157.
158.
306pyOHeHb
159
160.

®opmyna Tennepa 0519 O08HUHU KOB3HO20 PO3PAOY.

Hanpyaa nepekpumms i3019mopa KO83HUM pO3pAGOM.

3anexcHicmoe Hanpyau Ko83Ho20 po3pAdy 8i0 NUMOMOI nosepxHesoi EMHOCMI dienekmpuka.
®opmyna nuMomoi nosepxHesoi EMHOCMI 0415 NAOCKO20 dienekmpuka.

®opmyna numMomoi nosepxHesoi EMHOCMI 015 NPOxiOHO20 i3019Mopa.

Onuwimse ocobausocmi po3pAdy rno 380a0xeHil ma 3a6pyoHeHili nosepxHi i3onamopa.
Cmpym 8umoky 011 YuniHOpu4Ho20 izoaamopa. Hassime 3axo0u io2o 3MeHWeHH.
Kinekicme isonamopis 8 2ipnaaHOi /1 35 KB 015 ymos uucmoi ma 3a6pyoHeHoi ammocgepu.
Bubip yucna izonamopis 8 2ipnasaHOi 3 ypaxysaHHAM KoegiyieHma egpekmusHocmi i30namopa.
EchekmusHa 008M#CUHA WAAXY BUMOKY i30AAMOpa.

3axo0u 3abe3neyeHHs BUCOKOI pO3pAOHOI Hamnpyau i301amopie 8 ymMoeax [POMUCI08UX

MopisHalime 0osxcUHy wWAsaxy sUMOKy 3su4aliHux ma 6pydocmilikux i3onamopise.
Ocobausocmi enekmpuyHoi Oyau AK 3a8epwasnbHOi cmadii eneKmpu4yHuUx po3psadis y

BUCOKOBO/IbMHI Ul i3078Uji.

161.
162.
163.
164.
165.
166.
167.

Ocobnusi snacmusocmi meepdux dieneKmpukis.

EnekmponposioHicme meepoux dienekmpucis.

MexaHizmu npoboro meepdoux dieneKmpukie Ha 3miHHIl (ma imnyascHili) Hanpys3i.

EnekmpuyHuli npobili meepdux dienekmpukis.

KoedpiyieHm KymynamusHocmi.

O6’emHa 2ycmuHa dienekmpu4yHUX empam y meepoomy GiesieKmpuKy.

MpobusHa Hanpyza naacmuHU meepoo2o OieseKMPUKA (30 MeXaHi3Mom mensa08020 npoboro)

rnpu 080CMOPOHHLOMY MA 0OHOCMOPOHHBLOMY OXO/100H(EHHI.

168.

MpobusHa Hanpyea yuniHOpu4Ho20 meepdo2o OieAeKMPUKA (30 MexaHi3MOM mernsa08020

npoboro) nNpu 308HILIHLOMY 0XON00HEHHI.

169.
170.

@yHKYis (ﬁ] 8 meopii menanoeozo npoboro meepdozo dieneKMpPuKa ma ii 3HaYeHHA.
loHizayitiHuli npobili meepdoeo dieseKMpPUKa.
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171. ExkeisanieHmMHa cxema meepdo20 diesleKmpuKa 3 8KPAraeHHAM.

172. HanpyxeHicms enekmpuyHo20 1oAYy 8KpanaeHHi meepdo2o Oienekmpuka (01s (oe2o pi3HUx
opm).

173. Hanpyea 4yacmkosozo po3pAdy 3a eKs8iBasneHMHOK CxXemorw meepdo20 OieeKmpuKka 3
8KPAMNAEHHAM.

174. MoHAamMmMsA yaeHo20 3apady 4aCmMKo8020 po3pAdy.

175. HeenekmpuyHi memoou peecmpauii YP.

176. EnekmpuyHi memodu peecmpayii YP.

177. Cxemu ycmaHoB0K 0418 8UMIPIOBAHHA Xxapakmepucmuk YP.

178. KinokicHi xapakmepucmuku YP.

179. Ocobnusi enacmusocmi pidkux Oienekmpuckis. 130aayiliHi piduHu, wo Halbinbw WUPOKO
suKopucmosyromecsa 6 TBH.

180. EnekmponposgidHicme pidKux dienekmpucise.

181. MonAapusauis e piokux dienekmpuKax.

182. Budu domiwok 8 pidkux dienekmpukax, ix nepebysaHHA y po3yuHeHomy abo 8inbHOMY cmaHi ma
8M1/U8 HA e1eKMPUYHY MiYyHiCmb.

183. CmaHOapmu308aHe 8U3SHAYEHHA efIeKMpPUYHOT MiyHoCMi i30aayiliHux piouH.

184. 3anexcHocmi enekmpuyHoOi miuHocmi i3onauiliHoi onusu 8i0 memnepamypu 3a pi3HOI Kinbkocmi
800U (Ma ix NoACHeHHA).

185. 3anexcHocmi po3padHUX Hanpye i3oaayiliHoi onusu 8i0 eidcmaHi mix enekmpodamu 3a Oii
CUHYCO0i0anbHOI Hanpyau (Ma ix NoACHEeHHSA).

186. 3anexcHocmi po3pAOHUX Hanpye i30AaUiliHOI 0auBU 8i0 8iI0CMAHI MiX enekmpooamu « CMpuiceHb-
nAowuHa» (ma ix NoAcCHeHHs).

187. AHanimuyHi eupasu 074 npobusHoOi Hanpyau o4vuuwjeHoi i30aayiliHoi oausu (MPOMiHOK
«CMPUXCEHb-TII0WUHAY).

188. KombiHayii i3 pidkux i meepdux dieneKkmpukis: nokpummes, i30/108aHHA, 6ap’epu.

189. Maneposo-macasHa ma mMacnao-6ap’epHa i30aauUis, iX 30CMOCYB8AHHSA, CyWiHHA, 8AKYYyMyB8AHHS,
rPOCOYEHHA.

190. Ecki3z poamawysaHHAa 06MOMOK QKMUBHOI YaCMUHU CUs108020 MPUOBMOMKO8020 0OHOA3HO20
mpaHcghopmamopa. Obmomeku HH, CH, BH (npuknadu 3Ha4yeHb HH, CH, BH).

191. Eckiz pozmawysaHHA nepepisy obmomok | 6ap’epie akmueHoOi YacmuHU MpuobMOomKo8o20
mpugasHo20 mpaHcpopmamopa.

192. Yum  susHayaemoeca  npobusHa Hanpy2a 044  macao-bap’epHoi  i30aayil  cunosux
mpaHcgopmamopis?

193. Knacudikayis izonauii cunosux mpaHcgpopmamopis.

194. Tunu i3onayiliHux 6ap’epie 8 cunosux MpaHchopmamopax, ix Mmicye 3HaxXo00H(eHHA 8 i30AAYiliHUX
MPOMIMHKaX.

195. CniegiOHOWeEHHA MAKCUMGAs/bHOI HAMNpyH#eHoCmi enekmpuyHo20 Mo HA Kymi Komywku ma
cepedHbOoi Hanpyx#eHocmi 8 MAcAAHOMY KaHAMI.

196. lMpobusHa HanpymeHicMmb MAcAAHO20 KaHaay 048 Hanpyau [NpomMucaosoi  4yacmomu,
KoMymauyiliHo2o ma 2p0308020 iMys1b6Cy.

197. 3anexmHicms amnaimyoHo20 3HAQYeHHA npPobUBHOI Hamnpyau BUumMKo8oi (naneposo-macaaHoi)
i307149yii 810 moswjuHu.

198. lMosHa cxema 3amiwjeHHA 06MOMKU mpaHcopmamopa npu HabieaHHA iMnyascy Hanpyau ma it
yacmkoguli 8uUnadoK 04118 NOYAMKY iMynbCHO20 MPOYECY.

199. Moyamkose po3nodineHHa Hanpyau, ycmasaeHe po3nodineHHA Hanpyau ma Kpusa MAaKcuManbHUX
amnaimyo nepexioHo20 iMmnynbCHO20 npouyecy 0418 06MOMKU i3 3a3eMsaeHOo0 Helimpansnio.

200. Moyamkose po3nodineHHa Hanpyau, ycmasaeHe po3nodineHHA Hanpyau ma Kpusa MAaKCuManbHUX
amnaimyo0 nepexioHo20 iMmnynb6CHO20 npoyecy 07158 06MOMKU 3 i30/6080HOI0 Helimpansio.

201. EmHicHul 3axucm obmomku BH mpaHcghopmamopa.

202. 3acmocysaHHA nepennemeHHs sumkie 8 obmomui BH mpaHcgpopmamopa.

203. Cxemu 20/108HOT Ma N083008X#HLOI i30aauiil 06MomKu 35 KB cunoso2o mpaHcghopmamopa.

204. Cxema izonayii obmomku BH mpaHcghopmamopa Kaacy 110 kB.
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205. Cxema i3onayii obmomku BH mpaHcgpopmamopa kKaacy 220 KB (i3 eso0om Ha cepeduHy
obmomkKu).

206. Ocobusocmi cywiHHA Ma rnpocoYeHHs i30AAYii CUMo8UX 8UCOKOBOAbMHUX MPAHCHopmamopis.

207. Tunu 8UCOKOB0/bMHUX NMPOXIOHUX i3019mopis. Beoou.

208. HanpyxceHicmoe nona Ha Kymi 3a3emMs08aH020 paaHyA NpoxidHo2o i301amopa.

2009. Po3paxyHOK 0083#UHU MO8IiMPAHO20 MA MACAAHO20 KiHYi8 ¢hapdoposux MOKPUWOK MPOXiOHUX
i301amopis.

210. Po3paxyHok diamempa cmpymonpogioHo2o cmpuxHAa abo po3mipie cmpymonposioHoi mpybu
npoxioHo20 i301amopa.

211. Po3paxyHok i30aayii 015 npoxiOHo20 i3019mMopa 3 cyyinbHUM meepoum OiesieKMpPUKOM. 3ax00u
o HedornyuweHHo po3pAdi8 HA CMPYMONPOBIGHOMY CMPUXCHI Ma 8 308HiWHIl YacmuHi i301amopa.

212. Ecki3z KOHCMpYKUii NpoxiOHo20 i3019mMopa KOHOeHCamopHo20 muny ma po3nodin eneKmpuyHo20
1017 8 HoOMY.

213. Po3paxyHok izonauii macao-6ap’epHo20 npoxidHo20 i301a9mopa.

214. Bso0u 3 naneposo-macAsaHo i3077yi€t0 | KOHOeHcamopHUMU 06KaAadKamu.

215. bydosa npoxidHozo i30n15mopa 3 meepoum OieneKmpPUuKom i KOHOeHCamopHUMU 06KaadKamu
(nepesaau (i Hedoniku muny).

216. BusHa4eHHA 8udintosaHoi 8 06°emi i30a4yii 8600a nomymHocmi.

217. BusHa4eHHA po3rodiny memnepamypu 8 i30aayiliHomy ocmosi 6800a.

218. BusHa4eHHA mensosiodayi 3 nosepxHi 8800y.

219. BusHa4eHHA cmilikocmi npoxidHoz2o i30aamopa 0o mensaoeo20 npobor Ha ocHosi nobydosu

epadpikie  3anexcHocmi 8udineaHoi nomyxHocmi 'y 8800i ma mennosiodayi 8i0 memnepamypu
CMPYMONposiOHO020 CMPUXHA (cmpymonpogioHoi mpybu).

220. Cxema 074 8unpobysaHb BUCOKOK HAMpPy20K M[POMUC/A0B0I 4Yacmomu 3ad O0MOMO20t0
00HOGa3HO020 0800O6MOMKOB020 MPAHCHOPMamopa.

221. Cxema Kackady mpaHcghopmamopie 048 8urnpobysaHs yabmpaguUCOKOK HAMpPY20t0 NPOMUCA080T
yacmomu.

222. Cxema MHOMCeHHSA 8UnpAmMaeHoi 8ucoKoi Hanpyau Kokpoghma-Yonmona.

223. Cxema eeHepamopa iMnynaecHUx Hanpye (MH) Apkadeesa-Mapkca. Aki enemenmu [1H

8U3HAYAOMb 00ePHAHHA MOBHO20 2p0308020, ArepPioOUYHO20 KOMymayiliHo20, KOUBANBHO20 KOMymayiliHo2o
imnynescie lNH.

224. BumiprosaHHsa 8UCOKOI Hamnpyau 3a 0MOMO20t0 Kys608UX po3pAdis.

225, BumiprosaHHsa 8UCOKOI Hanpyau 3a 00MOMO20t0 es1eKMpPoCMamuYHUX Kislososemmepie.

226. BumiprosaHHA 8UCOKOI Hanpyau 3a 00MomMo20t0 ModinbHUKie Hanpyau (ix nepesaau MopieHAHO 3
ICHYIOYUMU 8UCOKO80/16MHUMU MPAHCHOPMAMOPamMu Hanpyau).

227. OCHOB8Hi eslemeHmu cus08020 8UCOKOBO/bMHO20 Kabesnto.

228. OcHOBHI munu i3078uii BUCOKOBObMHUX Kaberia.

229. lMaacmmacoea i307auis BUCOKOBObMHUX Kabersiis.

230. Kabeni 3 8’A3KUM rpoCOYeHHAM.

231. MacnoHanosHeHi kabei.

232 Kabeni 3 nnacmmacoeoro izonsuieto.

233. Kabeni 3 npumyco8umM 0X0100XHEHHAM.

234. KopomKovacHa enekmpuyHa miuHicme izonauii kabenis.

235. CmapiHHA | mpusana enekmpu4yHa miyHicme KabesnbHoI i3oaayil.

236. XapakmepHi 3anextHocmi enekmpu4Hoi miyHocmi 8i0 4vacy 014 Kabenig 3 M1ACMMACOB0IO
i3on8auyiero.

237. Bubip donycmumux HanpyxeHocmell enekmpuyHo20 MosA 8 enekmpuyHuUx Kabensx.

238. Halibinbwe 3HaYeHHA HArpymeHocmi 8 0OHOM(UAbHUX Kabenax 3 eKpaHo8AHO YUsAiHOPUYHOKO
HUo.

239. BunpobysasnbHi Hanpyau Kabesnie npu pizHux sudax sunpobyesasbHuUX erausis.

240. Halibinbwa HanpyxeHicmb enekmpu4yHo20 ross 8 Kabenax 3 CEKMOPHUMU HUAAaMU.

241. Halibinewa HanpyxceHicmeo 8 k-oMy wapi epaduposaHoi i3oaayii 3 n-wapis.

242. 3o08HiwHil padiyc HeepaduposaHoi i3onayii kKabens.

243. KabenoHi mygpmu.
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244. Knacudikayis i ymosu pobomu izonauyii obepmosux enekmpuyHUX MawuH 8UCOKOI Harnpyau.

245. TepmonaacmuyHa ma mepmMopeaxkmuHa i30AAYiA e1eKMPUYHUX MAUWUH.

246. Pezyno8aHHA eneKmpu4YHO20 04 8 i307AUii eNeKmMpPuUYHUX MAWUH.

247. XapakmepucmuKu ma mexHos102ia 8u20moseseHHA i301ayii MoHonim-2.

248. CmpyKkmypa i30aayil 06BMomMKu cmamopa 3 nosimpaHUM 0X0a100XEHHAM Kaacy 6 KB.

249. CmpyKkmypa i304ayil 06MOMKU cmamopa 3 0x0100xceHHAM 06mMomKu 80000 Knacy 20 KB.

250. Cxema pe2ynro8aHHA eneKmpu4yHo20 oA 8 i304Ayil enekmpu4yHoOi MauwuHU 8 30HIi 8uxody
06MOMKU 3 nasy.

251. ®Popmynu  po3paxyHKy 8unpobysanbHUX HAMpy2 MepMOPEeaKmusHoi (30aayii cmamopHux
obmomok mypbozeHepamopis, 2idpo2eHepamopis, CUHXPOHHUX KOMAeHcamopis.

252 KopomkKovacHa eneKmpuyHa MiyHicmes KOPycHOI i304AUil eneKmpuvyHuUxX MAWUH B8UCOKOI
Haripyeau.

253. Bubip moswuHU HOpMAaAbHOI | CMOHWeHOI i30Aayii eneKmpu4YHUX MAaWUH 8UCOKOI Hanpyau.

254. 3anexcHicme npobusHoOi HanpyxeHocmi i30aayil enekKmpu4yHUX MAWUH BUCOKOI Hanpyau eid
mpusasocmi enausy.

255. Po3paxyHKosi KpamHocmi 6HympiwHix nepeHanpya.

256. BusHa4eHHA sunpobyesasnbHUX HarNpye rnpomucsa080i Yyacmomu.

257. MoHamms KoopOuHay,ii izonauji.

258. BusHa4eHHA sunpobyesasnbHUX Hanpye KOMymayiliHux imnysecie.

259. BusHa4eHHA sunpobysasnbHUX Harnpye 2po308UX iMrysbCie.

260. Cxema 3amiwyeHHa 08owaposoi izonayil.

261. Bu3sHa4YeHHA HOCKpPi3Ho20 cmpymy ma cmpymy abcopbuii, nosHuli cmpym 8 izonsayii.

262. TemnepamypHul nepepaxyHoK onopy i3oaayii mpaHcgpopmamopis.

263. BusHa4eHHA KoegiyieHm abcopbyii ma (io2o HOPMYBAHHS.

264. Memod «emHicmb-4acmoma», KpumepiasabHe 8iOHOWEHHA &

50

265. Cxema 3amiuyeHHa i30a8uii 3 ypaxysaHHAM ripouecie abcopbuii.

266. Memod «emHicmb-4ac», kpumepianeHe eioHoweHHs C 5. / C; ma lozo 3anexHicme 8id
memnepamypu.

267. ®PyHKYioHanbHa cxema npuaady MKB-7 ma npuHyun 8UMIPHOBAHHA EMHICHUX XAPAKmMepucmuk
i30nayii.

268. Bu3Ha4yeHHA KoegiyieHmig Ki ma KC HQ OCHOBI 8UMIPIOBAHHA 3MiH cmpymMy abcopbuii y 4aci.

269. MpuHyun sumiptosaHHA cmpymy abcopbyii i3oaauii ma liozo peanizayis e npunadi Y-268 (3a
(PYHKUiOHAMbHOIO CXemMoto).

270. ®opmyna dienekmpuyHUX 8mpam 8 i30a7uji.

271. TaHz2eHc Kyma dieeKMpPUYHUX 8MPAmM AK XapaKkmepucmuka cmaHdy izoaayii, ioeo yymaugicms 00
ro2ipuweHHA XapakmepucmuK 8 YacmuH o6’emy izonayii.

272. TemnepamypHuli nepepaxyHoK maHzeHca Kyma OieseKmpu4yHuUx empam 08 i30AAYii cunosux
mpaHcgopmamopis.

273. Cxema BUMIPIHOBAHHA MaAH2eHca Kyma OieAeKmpu4yHUX empam [304auii 3a 00Momozoro
B8UMIpPIOBA/ILHO20 MOCMA.

274. Bnaue iHWOo20 BUCOKOB0/6MHO20 00/AA0HAHHA HA pe3yabmamu B8UMIPY MAH2eHCa Kyma
dienekmpu4yHuUx empam i304a4ii ma Mmemod 8i0cmpoto8aHHA 8i0 4b020 8rnausy.

275. Cxema ycmaHOBKU 04 8UMIpY maH2eHca Kyma OiedeKmpu4yHUX empam i3oaauii 3
BUKOPUCMAHHAM ¢ha3opezynamopa.

276. OuyiHKa cmaHy 3a pe3ynbmamamu eumipie tgﬁ ma iHmeHcugHocmi YP 8 i3onayii (Hadamu e
mabauyHomy 8udi).

277. Moxnusi 3miHu tgﬁ i30n1ayil'y Yaci (Ha nNpuKAadi 8UCOKOBOALMHO20 868004).

278. Bumip 4P e ekcnsyamayii 6e3 8i0KAOHYEHHA NMPAyo4Y020 8UCOKOBOAbMHO20 00/100HAHHA (CKAao
anapamypu).

279. Bumip 4P e ekcniayamauii 6e3 6i0KAOYEHHA MNpayroy020 BUCOKOB0/1bMHO20 06/1G0HAHHSA

(cnocobu siomexcysaHHsA 8i0 3a8a0).
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280. Bumip YP e ekcrinyamauyii 6e3 8iOKAt0YEHHA NPayorY020 8UCOKOBOIbMHO20 00/7100HAHHA (pPosb
06pobKu pe3yabmamis ma 8u3Ha4YeHHA mMpeHOy 3a donomozoro EOM).

281. Memodu diazHocmysaHHA cMaHy i3044ayil UCOKO80/16MHO20 06/10OHAHHA.

282. OcHoegHi 3a0a4i 0ia2HOCMYB8AHHA CMAHY 8UCOKOBObMHO20 e/1eKMpPOoyCMamKy8aHHS.

283. KpamHicme ma iHwi xapakmepucmuKu nepeHanpya.

284. Zei epynu nepeHanpye 6 3asexHOCMI 8i0 NPUYUH iX BUHUKHEHHS.

285. Tpu sudu 2po3o8ux nepeHanpye.

286. Brinue imnynbcie 2po3oeux nepeHanpyz HA i30/AYil0 €/1eKmpoyCmaHO80K, PO3MAWO0B8aHUX HA
3HA4YHOMY 8i00aseHHI 8i0 Micys ix BUHUKHEHHS.

287. Zea sudu sHympiwHix nepeHanpye.

288. Yomupu sudu KeazicmauioHapHUx nepeHanpye.

289. lMpu4uHU BUHUKHEHHA KOMymauiliHUX nepeHanpye.

290. 3az2anbHe npu3sHavyeHHsa 3axodis 3axucmy 8i0 nepeHarpye.

291. lMpeseHmMuesHiI 3ax00u 3axucmy 8i0 nepeHanpyea.

292. BukopucmaHHA  Oy202aCHUX peakmopie 8 mpu@a3HUX cucmemax 3  i30/1608AHOKO
(komneHcosaHor) Helimpannio.

293. Komymauilini 3axodu 3axucmy 8i0 nepeHarnpye.

294. Tpu O0CHOBHI Munu 3a3eMseHb 8 eIeKMPUYHUX MepPeHax BUCOKOI Hanpyau.

295. BuKoHaHHsA 303eMaeHHA yCmMaHOBKU 8UCOKOI Harnpyau.

296. Onip po3miKaHHA 3a3eM08aYa.

297. Zlei cknadosi onopy 3a3ems0H4020 NPUCMPOIO.

298. KoediyieHm imnynescy 3a3emniosaya.

299. 3Ha4eHHA KoeghiuieHmy iMmnyabcy 3a3emao8avya MeHwe O0OUHUUI ma MOACHEHHA MPUYUHU ix
BUHUKHEHHA.

300. 3Ha4eHHA KoeghiyieHmy imnynaecy 3a3zemsarosava binbwe O0UHUYi MA MOACHEHHA NPUYUHU iX
BUHUKHEHHA.

301. KoegpiyieHm imnynscy 048 NpomAXHUX 3a3emMAr08ad4is (gpopmyna).

302. BUKOHGHHA  2nubUHHUX  3a3emato8avie 8 palioHax 3  AUMOMUM  OMOPOM  FPyHMYy
p = 1000 Om-Mm.

303. Mepesaau i HEOOIKU iICKPOBUX MPOMIMHCKIB AK 30XUCHUX anapamis 8i0 nepeHarpye.

304. Mepesaau i Hedoiku Mpybuyamux po3pAOHUKI8 AK 3aXUCHUX anapamis 8i0 nepeHarnpye.

305. MpuHyun ma nocnidosHicme Jii BeHMUALHUX PO3PAOHUKIB.

306. Ocobausocmi eaciHHA Oya2u 8 iCKpoBUX MPOMIHKAX 8eHMUbHUX po3pA0HUKie muny PBC, PBO;
PBM, PBMI; PBT, PBPA.

307. 3axucHuli KoegiyieHm po3padHUKa K,

308. Boabm-amMriepHa XxapakmepucmuKa HesiHiliHo20 nocnid08HO20 0Mopy 8eHMUbHO20 PO3PAOHUKA
(GinaHku A ma b).

3009. AHanimu4yHuli 8upa3 80aAbM-AMIEPHOT XapaKkmMepuUCMuUKU 8apucmopa.

310. BucokoHeniHiliHi oOKcuOHO-YUHKO8I pe3ucmopu (sapucmopu).

311. Obmexcysayi nepeHanpye HeniHitiHi (OMH) ma ix opieHmMosHi xapakmepucmuKku 015 Kaacie
Hanpye 35, 110, 150, 220, 330, 500 KB.

312. Jloz2iyHa cxema po3sumKy 2po3osux asapili [1/1 110 KB i suwe.

313. VimosipHicmb npopusy 6:UCKa8KU Ha (ha3Hi MPo8oOU, MUHAYi Mpocu.

314. Yucno sumMKHeHb AiHii npu yoapax 6aUcKasKku 8 nposoodu.

315. Cxema po3paxyHKosUX 8UMNAOKI8 2p0308020 YpaMceHHA AiHil 3 mpocamu.

316. Yucno sumMKHeHb BHACMAIOOK 380pOMHUX repekpummis npu yoapax 67UCKABOK 8 8epWIUHY 0Mopu.

317. Po3paxyHKosuli cmpym 67aUCKABKU, 30 AKO20 MOX(/IUBe 3860pOMHe nepekpumms izoaayii /1.

318. Tabauua napamempis 6auckaskosaxucmy [1/1 kaacie 110...750 KB.

319. Tabauusa napamempis 6auckaskosaxucmy [1/1 Knacie 6; 35 KB.

320. Kpusa HebesneyHUx cmpymie ma Kpymu3sHu cmpymie 61UCKaBKU.

321. Yucno sumKkHeHb npu yoapax 6AUCKasKu nobausy AiHii.

322. 3axodu 3a6e3neveHHs epo3ozaxucmy [1/1 (ocobausi sunadku).

323. 3axodu 3a6e3nevyeHHs epo3o3axucmy niocmaryid.
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324.
325.

Inmepean koopdurayii AU..
Jonycmumi pieHi 2po308ux nepeHanpyz OaA CUMOBUX MPAHCHOPMAMOPI6 | WyHMYYUX

peakmopis Knacig 35...750 kB ma ix U3HaYeHHA.

326.
327.
328.
329.

®opmyna Nopesa-MawkinnelicoHa.

KoediyieHm deghopmauii ppoHmMy xeusi 8HACAIOOK iMMYAbCHOI KOPOHU.

po3o3axucm nidxodis aiHili 0o nidcmaHyid.

Po3paxyHKose yucno sidkntoYeHsb niocmaryii 220 KB npu npuxodi Hebe3neyHux X8usab 2po308Ux

rnepeHarnpye 8HACNIO0K Npopusie 6AUCKABKU HA posodu HA nidxodi aiHil 0o nidcmaruyii.

330.
331.
332.
333.
334.
335.
336.
337.

3axucm 8i0 2po3osux nepeHanpya cmopiH BH, CH ma HH cunosux mpaHcgopmamopis.

3axucm 8i0 2po3osux nepeHanpyea niocmaryiti 3 ... 20 KB 3 kabenbHUMU 8CmMasKamu.

BusHa4eHHA Kpumu4Hoi 008M#CUHU 1idxody 0o nidcmaHuyii.

KoediyieHm 3asomneHHs 0a4 3’edHaHHA 1/1— K/1.

Ocobausocmi napanenbHo20 npuedHaHHA PB (Of1H).

3axucm 8id nepeHanpya 8 CNPOU,eHUX CXEMAX MPUEOHAHb.

Cxemu 6auckaskosaxucmy obepmosux enekKmpuyHUX MawUH 8UCOKOI Hanpyau ma ix nopieHAHHSA.
BukopucmaHHAa mamepianie [YE 0na subopy 3acobie 3axucmy 8i0 nepeHanpya. 3axucm 8io

BHYMPIWHIX nepeHarpye.

338.
339.
340.
341.
342.
343.
344.
345.
346.
347.
348.
349.
350.

Boabm-yacosa xapakmepucmuka OfTH.

Po3psadHi cmpymu OfH.

3axucHi xapakmepucmuku OlH.

3azanbHi gBidomocmi npo OfH.

Tpusaso donycmuma poboya Hanpyaa OfH, npukaadu.

Lonycmuma eHepeida, w0 noenuHaemoca OfH, npukaadu.

BusHa4eHHA suxiOHUX napamempis enekmpomepexi 0aa subopy OfH.
Mepesipka OlH Ha mpusasao donycmumy poboyy Harnpyay.

Mepesipka 3anuwkosoi Hanpyau OFMH npu Jdii 2po3osux nepeHanpye.
MNepesipka OFNMH 3a HABAHMAX(EHHAM eHep2ier0 BHYMPIiWHiX nepeHanpye.
Mpuknao subopy Of1H (kabenbHa mepexca 6 KB).

Mpuknao subopy Of1H (nosimpaHa mepexca 10 KB).

Mpuknad subopy OfH (nosimpsaHo-KabenbHa mepexca 35 KB).

[lepenik 3aM1KOBUX MUTaHb CKJIAB:

Bonogumup BP}KE3I/H_H)KI/II\/II

YXxBaJieHO Ha 3acifaHHi Kadeapu TEOPETHIHOT ENEKTPOTEXHIKU
[Iporokon Bix 29.06.2021 poky Ne 11

3aBigyBau Kadeapu

Muxkona OCTPOBEPXOB
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