gu HauioHanbHWI TEXHIYHUI YHiBEpCUTET YKpaTHU
«KUIBCbKUWA MOMITEXHIYHUIA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOIO»

Kadenpa Teoperununoi
eJIEKTPOTEeXHIKH

TEXHIKA CUZIbHUX ENEKTPUHHUX TA

MATHITHUX NOJIB

Pob6oua nporpama HaBYanbHOI agncuunaiim (Cunabyc)

PiBeHb BULWOI OCBiTH
Fanysb 3HaHb
CneujianbHictb
OcBiTHA nporpama

Cratyc gucumnniim
®dopma HaBYaHHA
Pik niarotosKku, cemectp

O6car gucuunninm

CemecTpoBuii KOHTponb/
KOHTPOJIbHI 3axoau

Po3Kknapg 3aHATb

MoBa BMKNaAaHHA
IHpopmauia npo
KepiBHUKa Kypcy /
BMK/agadiB

Po3mileHHA Kypcy

PeKBi3uTK HaBYa/ZIbHOI AUCUUNAIHU

Mepwuli (6akanaepcoKuii)

14 «EneKmpu4Ha iHx¥ceHepia»

141 «EnekmpoeHep2emuKad, eneKmpomexHiKa ma eseKkmpomMexaHika»
YnpasniHHA, 3axucm ma aemomamusauis eHepeocucmem. HempaduuiliHi ma
8i0HOB1108GHI OMcepena eHepeii. EnekmpuyHi cmaryii. EnekmpuyHi cucmemu i
mepexci. EnekmpomexHiYHi npucmpoi ma enekmpomexHo102i4Hi KOMIMAEKCU.
Bubipkosa

OyHa (0eHHa)

4 Kypc, oCiHHIlU cemecmp;

3 Kypc (npucKkopeHe HaB8YAHHSA), OCIHHIU cemecmp

Bcbozo 4 Kpedumu ECTS / 120 200uH

ayoumopHuUx — 54 200uH:

nekuyii — 36 2o0uH; nabopamopHi pobomu — 18 200uUH;

camocmiliHa poboma — 66 200UH

3anik/MKP

1 nekyisa (2 200uHu) 1 pasz Ha Mu#OeHsb;
1 nabopamopHa poboma (4 200uHu) 1 pa3 Ha 2 MuUHcHi.

YKpaiHcbka

NekTop: K.m.H., lpouyeHKo OnekcaHdp Pocmucnasosudy,apros54@ukr.net
JNlabopaTtopHi: K.T.H., FapaH Apocnas OneKkcaHApPOBKUY, K.T.H., MpoLeHKo OnekcaHap
Poctucnasosuy, apro54@ukr.net

Sikorsky Dictance
(https://classroom.google.com/c/MTUzNTMyNDY1NjYw?cjc=7jeb3wl)

Mporpama HaB4Ya/bHOI AUCLUNNIHU

1. Onwuc HaBYanbHOI AUcUUNAIHK, iT MeTa, NpeaMeT BUBYEHHA Ta pe3y/IbTaTU HaBUYaHHA

OucumnniHa «TexHiKa CUAbHUX €NEKTPUYHUX Ta MarHiTHUX NofiB» € 6a3ol 419 KOMMEKCYy AMCLMNAIH
€/IeKTPOTEXHIKM Ta eNeKTPOEHEePreTMKM BUCOKUX MOTYXKHOCTEW, OCKiIbKM BOHA MOB’A3aHa 3 HagjilHicTio
reHepyBaHHs, nepefayi Ta po3nodifieHHA eNeKTPUYHOI eHeprii, 0bymoBaeHO NpaLe3aaTHICTIO BUCOKOBObTHOI

isonauii.

MeTol0 HaB4YaNbHOI AUCUUNANIHM € NIACUNEHHA | KOHKpeTM3alif 3HaHb 3 OyA0BM Ta TEOPETUYHUX
PO3paxyHKiB XapaKTEPUCTUK BUCOKOBOJIbTHUX YNalITyBaHb 3 METOK 3aCTOCYBaHHA OTPMMaHOI iHpopmauii ana
BMpillEHHA NpodeciMHNX 3aBAaHb B 061acTi NPOEKTYBaHHA Ta eKcn/yaTaLii enNekTpoeHepreTMyHoro obnagHaHHA

B eHepreTuui Ta GOPMYBaHHA HACTYMHUX KOMMETEHTHOCTEM:

O®K3. 3paTHicTb BUpIWYBATU MNPAKTMYHI 3aaaui,

nos’s3aHi 3 pobOTOID eNEeKTPUYHUX CUCTEM Ta MEPEXK eNEeKTPUYHOI YaCTUHWN CTaHLUii Ta MiACTaHLIA Ta TeXHiKu

BUCOKMX Hanpyr; ®PK6. 3aaTHicTb BUpilyBaTh

NPaKTMYHI 3adadi, nos’AsaHi 3 npobnemamun BUPOBHULTBA],
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nepefavi Ta posnogineHHa enekTpuyHoi eHeprii; ®K7. JoTpMMaHHA BUMOr CTaHAAPTIB, HOPM M TEXHIYHOro
3aBAaHHA Ha MPOEKTYBAHHA €/1eKTPOEHEePreTUYHOro, e/eKTPOTEXHIYHOMO Ta e/IeKTPOMEXAHIYHOTO YCTaTKyBaHHSA;
®K12. ToTOBHICTb A0 HaA3BUYAMHUX (aBapiHWUX) CUTyaLin B E€NEKTPOEHEPreTUYHUX Ta eNEeKTPOMEXaHIYHMX
cucTemax.

MpeameTom HaB4YaNbHOI AUCUUNNIHN «TexXHiKa CUAbHUX ENEeKTPUYHMX Ta MArHITHUX nNoAiB» €
ynawTyBaHHA, GYHKLIOHYBaHHA, MapamMeTpu Ta PeXMMU PobOoTH i301AaLiT 06’ EKTIB eNeKTPOEHEPreTUKMN.

MporpamHi pe3ynbTaT HaBYaHHA, HA GOPMYBAHHA Ta NOKPALLEHHA AKMUX CNPAMOBaHA AUCUUNAIHA:

3H1. MpuHUMNiB POBOTU ENEKTPUUYHUX CUCTEM Ta MEpPEX, CUA0BOTO0 0b6NafHaHHA, eNEKTPUYHMX CTaHLiM
Ta NiACTaHLUiN, NPUCTPOIB 3aXMCHOIO 3a3eM/IeHHs Ta rpo3o3axucty; 3H5. OcHOB Teopii eNeKTPoOMarHiTHOro noss Ta
METOAIB PO3pPaxyHKy enekTpuuyHux Kin; 3H12. HeobxigHoCTi yAOCKOHaneHHs HaBMYOK pPOBOTU 3 CydacHUM
061agHaHHAM, BUMIPIOBA/NIbHOK TEXHIKOK Ta MPUKAAAHUM NporpamHuMm 3abesnedeHHam; YM2. lMposoauTn
aHanis npougecisB B eNeKTPOEHEPreTUHHOMY, ENEeKTPOTEXHIYHOMY Ta eNeKTPOMeXaHiMHOMY 0b6nagHaHHI,
BiANOBIAHMX KOMNAEKcaxX i cuctemax; YM6. BUKOHYBaTK 3a4a4i 3 TEXHIYHOIro 06CNyroByBaHHA eleKTPOMEXaHIYHNX
CUCTEM, eNEeKTPOYCTATKYBAHHA eNEeKTPUYHMX CTaHLiN, NigcTaHuUil, cuctem Ta mepex; YM7. KombiHyBaTn metoam
eMMiPUYHOro i TEOPETUYHOTO AOCNIAXKEHHA ANA MOLWYKY WAAXiB 3MEHLLEHHA BTPAT eNeKTPUYHOI eHeprii npu i
BUPOOHULTBI, TpaHCNOPTYBaHHI, PO3MOAiNeHHI Ta BUKOpUCTaHHI; YMS8. BMHaxoAUTM HOBI LWAAXM BUPILLEHHS
npo6/iemn eKOHOMIYHOTO NEePEeTBOPEHHS, PO3MNOAiNeHHA, nepeaadi Ta BUKOPUCTAHHA eNeKTPUYHOT eHeprii; YM12.
PospaxoByBaTu i30/14Lit0 CMNOBUX KabeniB HWU3bKOI, cepedHboi Ta BMUCOKOiI Hanpyrk; YM13.BnpoBaaKyBaTtu
3ax04M OBMeEXKeHHsA Hebe3neyHnx nepeHanpyr Ha eJeMeHTax BUCOKOBOJIbTHOI 304U eNeKTPUUYHUX MepeXK Ta
cuctem, 0bnagHaHHA  E€NeKTPUYHMX  CTaHUiM  Ta  MiacTaHuid, o6’eKTiB  anbTepHATUBHOI  EeHEepreTuKu;
YM14.B1M3HayaTM OCHOBHiI NPUUMHM MOLIKOAMKEHHA BHYTPIiLIHbOI BUCOKOBOJILTHOI i30NALii, enekTpoobnagHaHHA
€N1EKTPMUUYHUX CTaHLiM Ta NiacTaHLUin, 06’eKTiB anbTePHATUBHOI EHEPreTUKMU.

2. TMpepeKBi3uTK Ta NOCTPEKBI3UTU AUCLUNAIHU (MicLe B CTPYKTYPHO-/I0TiYHIA cxemi HaBYAHHA
3a BignNoBigHOI OCBITHLOIO NPOrpPamolto)

Micue AucuMnaiHM B CTPYKTYPHO-/IOTYHIM CXemi HaBYaHHA 3a BiANOBIAHOK OCBITHLOK MPOrpPamoto.
Oncumnnida «TexHiKa CUAbHUX €NEKTPUYHMX Ta MarHiTHUX MosiB» € BMOIPKOBOI AMCLMNAIHOI B CTPYKTYPI
OCBITHbOI Nporpamm.

Ouncumnnida «TexHiKa CUAbHUX eNeKTPUYHMUX Ta MarHiTHUX MoniB» BXOAMTb A0 UMKAY BUBIPKOBMX
AMCUMNAiH NiAroToBKKM i 6esnocepeaHbo NOB’A3aHa 3 iHWMMM AUCUMNNIHAMM HaBYasibHUX MNAHIB OCBITHbOI
nporpamm.

BuBYyeHHA AucuMnniHM 6a3yeTbCA HA 3HAHHAX, OAEPKaHWX 3 KypcCiB 3aranbHoi ¢isvku (posginu:
eNIeKTPUYHEe noje i MOro XapakTepWUCTUKKU; MarHiTHe nosie i MOro XapaKTepUCTUKKM), TEOPETUYHUX OCHOB
€/IeKTPOTEXHIKU (p0o34inun: NiHii eNeKTPUYHOro Kosia ogHoPasHOro CMHYCOIAHOro CTPyMy; TpUdasHi eNeKkTpUYHi
KOJ1a; HECUHYCOIgHI NnepioanyHi Ta NepexiaHi Nnpouecn B NiHINHUX eNeKTPUYHUX KoNax; NiHINHI enekTpuYHi Kona
3 pOo3NoAiNeHUMN napameTpamu; HeNiHiiHIi eNeKTPUUHI | MarHiTHi Kona), eneKkTPoTeXHIYHWX MmaTepianis
(po3ainu: gienekTpuKK; NPoBIAHMKOBI MaTepianun; MarHiTHi maTtepianu; HaniBNPOBIAHMKOBI maTepianu), oCHOB
METPONOrii Ta EeNEeKTPUYHMX BUMIPIOBaHb (pPo34inn: 3aranbHi BigOMOCTI NpPoO METPOJIOrito Ta eNeKTPUYHI
BMMIpIOBaHHA; NOXMOKM BUMIPIOBAHb; €NeKTPOBUMIPIOBANIbHI NpUAagm; maclTabHi nepeTBoptoBayi CTpymy i
Hanpyry; BUMipOBaHHA NapameTpiB eNEeKTPUYHMX Kin).

Ouncumnnida «TexHiKa CUNbHUX eNeKTPUYHMX Ta MarHiTHUX nosiB» € 6asoto ans gucumnnid «EnektpuyHa

YacTMHA CTaHLiM Ta NiacTaHLin», «EnekTponocTayaHHA NPOMMUCIOBUX Ta MYHILMMaNAbHMX OB’EKTIBY», @ TaKOXK A1
nepeAgMnAOMHOI NPAKTUKKM Ta AUNJOMHOTO NPOEKTYBAaHHA CTYAEHTIB.

3. 3micT HaBYaNbHOI AUCUUNNIHU
Ancunnnidy CTPYKTYPHO po34ineHo Ha 6 po3ainis, a came:

1. Bctyn Ao AucuMnAiHKU «TexHiKa CUAbHUX eNeKTPUYHUX Ta MarHiTHMX MoAiB», A0 AKOro yBiMLAM
icTOpia PO3BUTKY TEXHIKN BUCOKUX Hanpyr, 3oKkpema B KI1l im. Iropa CikopcbKOro, poab Ta 3Ha4YeHHA TEXHIKK
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BMCOKMX HaMpyr B CY4YacCHii eHepreTuui, KAacu BUCOKWUX HAMpPyr, Cy4acHa TEePMIiHO/ONNA TEXHIKM BUCOKMUX
Hanpyr Ta il KOMMAEKC, NPeAMET Ta MeTa KPeAUTHOro Moy s, NOHATTA NepeHanpyr.

2. EnekTpuyHa MiUHicTb rasiB, pPiAMHHUX Ta TBepAUX p[ieNeKTPUKIiB, [0 HAKOro yBikwan
enekTpodianMyHi npouecn pPO3BUTKY IiOHI3aLii, €NeKTPUUYHUX PO3PAAIB B CUIbHUX ENEKTPUYHUX MONSAX,
BM3HAYEHHA TMOHATb ENeKTPUYHOI MILUHOCTI AieNeKTpUKiB, BTPAT HA KOPOHY B NOBITPAHUX JiHiAX
efiekTponepenaBaHHA, PO3BUTKY e/IeKTPUYHMX PO3PAAIB NO NOBEPXHI TBEPAUX AieNeKTPUKIB.

3. Po3pagu 3a pAii iMmnNynbCHUMX Hanpyr, BOJbT-CEKYHAHI XapaKTePUCTUKU, OO0 SAKOro ysiiwam
XapaKTEePUCTUKKU iMMNYAbCy HaNpyru, MOHATTA 3pi3aHOro iMNy/AbCy HAMpyru, NOPIBHAHHA WBUAKOCTI 3MiHM
Hanpyrn Ha GpoHTI iMnyabcy 3 Yacom GOpMyBaHHA PO3PAAY B MPOMIXKKY, 3a7eXKHICTb Yacy GopmyBaHHA
po3pAdy Big, HaNPyXeHOCTi MOAA MPW IMNYAbCi HAMpPyrn, BOJbT-CEKYHAHA XapaKTepUCTUKA iMMNy/JbCHOro
po3paay B MPOMIXKKY, Npouecy po3paaiB 61MCKaBKM Ta il XapaKTEPUCTUKMU.

4, BuUCOKOBOAbTHA i30/1AUiA 061agHAaHHA, [0 AKOro YBillM OCHOBHI BilOMOCTI Npo i30AALi0 Ta
i3071ALiMHI  KOHCTPYKLii, TUNXU BMCOKOBO/ILTHOI i30/ALji 3a 3acToCyBaHHAM, BiAHOBAIOBaHa i30AsUiA,
0cob6MBOCTI ByA0BM Ta PO3paxyHKiB BHYTPILWHbOI i3014Lii cMioBux TpaHchopmaTopiB, NPOXiAHUX i301ATOPIB,
BMCOKOBO/IbTHMX KabeniB, eNeKTPUYHNX MALLNH BUCOKOI HAMpYyru.

5. CyTHicTb Ta 3aBAaHHA BUNpobyBaHb eneKkTpoobnagHaHHA, 30Kpema BuAM BUNPoDOYBaHb
TEXHIYHOrO CTaHy i30M1ALIMHUX KOHCTPYKLiN, PYHHIBHI Ta HepynHiBHI BUNPOOYyBaHHA, MOKA3HUKK
BuNpobyBaHb, 06/1afHaHHA AN BUKOHaHHA BMMNPOOYBaHb, KAacKaau TpaHCPOPMATOPIB, CXEMU MHOMKEHHS
BMMNPAMJIEHOI Hanpyru, reHepaTopu iMNyabCHUX HAMpPyr, BU3HAYEHHA onopy i3onsauii, ctpymy abcopbuii Ta
CTPYMY BWUTOKY YM HACKPI3HOI MPOBIAHOCTI, BUSHAYEHHA TAHFeHCY KyTa AieNeKTPUYHMX BTPAT, BU3HAYEHHA
PiBHA YaCTKOBUX pPO3pAAiB, 3aCOO6U BUMIpIOBaHb Ha BUCOKil Hanpysi.

6. EnekTpodi3nyHi npouecu npu Aii CMAIbHUX eNeKTPUYHUX Ta MarHiTHUX NOAIB Ha rasu, PiAnHHI Ta
TBEPAi LieNeKTPUKK, AKiI € OCHOBOIO ANA BU3HAYEHHA NOBeAiHKM MaTepianis B yMmOBaX NPUKNAAAHHA BUCOKOI
Hanpyru.

4. HaBuanbHi matepianu Ta pecypcu

OcHoBHi iHpopMmaUiliHi pecypcu:

1. TexHika i enekTpodisnka BUCOKMX Hanpyr: Hasy. nocibHuKk / 3a pea. B.O.bprke3umubKoro Ta B. M.
Muxainoa — Xapkis: HTY «XMI» TopHago, 2005. — 930 c.

2. MpuitMmanbHi Ta eKkcnayaTauiiiHi BUNPOByBaHHA eneKTpoycTaTKyBaHHA: Hasy. nocib. / B. b.
Abpamos, B. O. bprke3aunubkuii, O. P. MpoueHko. — K.: HTYY «KNI», 2015. — 218 c.

3. TexHika BMCOKMX HAMpyr: Kypc nekui [EnekTpoHHMIA pecypc]: Hay.nocib. ana crya.
cneujanbHocTi 141 «EnekTpoeHepreTuka, enekTpoTexHika Ta enektpomexaHika» (KMl im. Irops CikopcbKoro;
yknag: B. b .Abpamos, B. O. Bpxe3nubkuit, A. O. MapaH, O. P. NpoueHKo) — ENeKTpoHHi TekcToBi AaHi https:
//ela kpi .ua /handle/123456789/46150 — Kuis, 2021 — 345c.

4. TexHiKa Ta enekTpodizaMKa BUCOKUX Hanpyr. JTabopaTopHUI nNpakTUKym [ENeKTpoHHWIA pecypc):
HaBY .nocib. gna cTyg, .cneuianbHocTi 141 «EnekTpoeHepreTuKa, efIeKTPoTeXHIKa Ta enekTpomexaHika» (KII
im. Iropa Cikopcbkoro; yknag.: B .O. Wocrtak, O .P .MpoueHKo, B .b. Abpamos, A.0. MapaH) — ENeKTPOHHI
TeKcToBi AaHi https: // ela. kpi. ua /handle/123456789/37624 — Kuis, 2020 — 125 c.

5. Poi1 B. ®. KoHCneKT nekuii 3 ancumnnnidm «TexHika BUCOKUX Hanpyr» (4N cTyaeHTiB 4 Kypcy AeHHOT i
5 3a04HOi popM HaBYaHHA 3a HaNPAMOM NiaroToBkM 6.050701 — EneKTpoTexHiKa Ta e/IeKTPOTEXHONOTIi Ta
CnyxadiB Apyroi BMLLOI 0cBiTU cneuianbHocTi 7.05070103 — ENeKTPOTEXHIYHI CUCTEMM e/1IeKTPOCMNONKUBAHHSA)
/B. ®. Poi ; XapKiB. Hal,. yH-T micbK. rocn-Ba im. O. M. BekeTtoBa. — Xapkis : XHYMT im. O. M. bekeTosa, 2016.
—160c.

HaBuyanbHUI KOHTEHT

5. MeTtoguKa onaHyBaHHA HaB4Ya/IbHOI AUCLMNAIHM (OCBITHBOrO KOMMOHEHTA)

NeKuinHi 3aHATTA

Ne HasBsa Temu nekKuii Ta nepenik 0OCHOBHMX NUTAHb
3/n
1. TexHiKa CUNbHUX eIEKTPUYHUX Ta MarHiTHUX noais.
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Bctyn. Mpeamet Ta meTa BUKNAZ4AHHA AMCUMNAiHU. KOMNAeKe TEXHIKM BUCOKMX Hanpyr. Knacu Hanpyru
enekTpoobiafHaHHA, TEPMIHONOriA TEXHIKM BUCOKMX HANpyr. ANCTaHUiMHUIA Kypc « TexXHiKa BUCOKUX
Hanpyr», nekuia Nel.

Pi3HOBMAMW BUCOKOBOJIbTHUX AieNeKTPUKIB, iX 0CO6MBOCTI Ta 3araibHi XapaKTepuUCTUKKU. EnekTpuuHi
Nnons B pieNeKkTpuKax.

Buan BUCOKOBONBbTHUX AieneKkTpuKis. OCHOBHI BUKOPUCTOBYBaHI ra3onogibHi, pigMHHi Ta TBepAi
AienekTpukun. Knacu HarpiBocTiMKoCTi maTepianis. [304ALiMHI pigMHW POCAMHHOMO NOXOAMKEHHS.
HanpyxeHicTb enektpuyHoro nonda. OgHopigHe, KBasiogHopiaHe Ta pi3KO HeoAHOpigHe none.
OuncTaHuUiiH1iM Kypc «TexHiKa BUCOKUX Hanpyr», nekuis Ne 2.

EnekTpodisunyHi npouecu B rasax.

PyxnuBicTb eNleKTPOHIB Ta iOHiB. YAapHa ioHi3auia. EnektpoHeratmeHi rasu. CtyniHbYaTa ioHi3auia 1a
¢doToioHizauin. OcobansocTi cTpumepHoro pospaay. Mpouec popmyBaHHA NA1a3MOBOro NPOBIAHOTO
KaHany CTpMMepHoro po3spaay. AUcTaHuiiHni Kypc « TeXHiKa BUCOKUX Hanpyr», nekuis Neo 3.

3aKoH MaweHa. PeryaoBaHHA eNeKTPUUHUX NONIB Y BUCOKOBONbTHIM i3onauii.

BnanB TUCKy rasy Ha po3BMTOK po3pAdy B HbOMYy. PO3BUTOK po3pAdy 3a Oy)Ke HWU3bKOrO TUCKY B
MiKeNeKTpogHOMY  NMpPOMiKKY. PopmyntoBaHHA 3akoHy [laweHa. ®dopmyBaHHA po3pagy B
MiXKEeNeKTpoAHOMY MPOMIXKKY 3a pPi3HOT MONAPHOCTI NpUKnageHoi Hanpyrn. BukopucTaHHa bap’epis B
MiXKeNeKTpogHOMY NPOMIKKY. PeryntoBaHHA eNekTpUYHUX nois. AUCTaHLiNHMIA Kypc «TexHika BUCOKMX
Hanpyr», nekuia Ne 4.

BukopucraHHA HaniBnpoBiaHMKOBUX NAiBOK. KopoHa Ha nposoaax MJ1.

MoHATTA KOPOHHOIO Po3pAay. [oyaTKoBa HANPYMKEHICTb NOAA Ta NOYATKOBA Hanpyra. YMOBU BUHUKHEHHSA
KOPOHM Ha 3MiHHI Hanpysi. LMKAW 3anantoBaHHA Ta 3racaHHA KOPOHWU. EMHICHMA CTPYM KOPOHHOIO
po3paay. Apelridposunii CTpym KOPoHU. MeToamn 3MeHLEHHA BTPAT Ha KOPOHY. 3a/1eXKHICTb BTPAT Ha KOPOHY
BiZ aTmocdepHUX ymoB. AUCTaHUiMHN Kypc « TEXHIKA BUCOKUX HaNpyr», nekuis No 5.

Bunpo6byBaHHA i3011L,ii BUCOKOBO/IbTHOIO €/1eKTPOYCTAaTKYBaHHA NigBULLEHOI HaNpyrow.

Buan BunpobyBaHb TEXHIYHOIO CTaHY i30/1ALIMHUX KOHCTPYKLiN. PyiHiBHI Ta HepynHiBHI BUNPOOyBaHHS.
Moka3HWKKM BMNpobyBaHb. BU3HayeHHA ymoB BUNpobyBaHb Ta piBHiB BUNPOOHUX Hanpyr. BunpobysaHHsA
3MiHHO0, NMOCTIMHOO Ta IMMNY/ILCHUMW HANPYraMu, OLiHKA CTaHy isonauii npyn BMNpobyBaHHI NigBULLEHOD
Hanpyrot, IMNynbcHi BUNPOOYyBaHHA. BU3HAYeHHA BUTPUMYBaHOI Hanpyrn. AunctaHuinHuin Kypc «TexHika
BMCOKMX Hanpyr», nekuia Ne 6.

Po3psag B rasoBuMx NpPOMiXKKaAX NpW iMnynabCHUX Hanpyrax. Po3pagu B3p0BXX NOBEpPXHi TBepAoro
BieneKkTpukKa.

XapaKTepuUCTMKM imnynbcy Hanpyru. NMoOHATTA 3pi3aHOro imnyabcy HanNpyru. NMopiBHAHHA WBMAKOCTI 3MiHM
Hanpyrn Ha GPOHTI iMNynbcy 3 Yacom GOpPMyBaHHA PO3PAAY B MPOMIXKKY. 3aNeXkHICTb Yacy popmyBaHHA
po3pAAy Bif, HanNpPyKeHOCTi NoNA NpPW iIMNYAbCi HaNpyru. BonbT-ceKyHAHa XapaKTepUCTUKA iMMNy/IbCHOMO
po3pAay B NPOMIXKKY. TUNM i301ALIMHUX KOHCTPYKL,N i3 30BHILLHBOI TBEPAOHO i30/1ALIAHOK NOBEPXHEIO.
CKnafoBi eNeKTpPUYHOro NosA B3A40BX MOBEPXHi TBEPAUX AieneKTpuKis. Bnans HopmanbHOI CKNagoBoi
€/1eKTPMYHOTO MONA HA PO3BMTOK pPO3pAdy B3LO0BX MNOBEPXHi TBepOoro Aienektpmka. Hanpyra
BMHUKHEHHA KOB3HMX po3pAaiB. AUCTaHUiMHMA Kypc «TeXHiKa BUCOKUX Hanpyr», nekuisa Ne 7.

[yroBuii po3papa, B eN1eKTPOYyCTaHOBKAX BUCOKOIT Hanpyru. EnekTpuuHa mMiLHiCcTb TBepAUX AieNeKTpUKiB.
Ocob6nuBi BNaCTUBOCTI TBEpAUX AieNeKTPUKiB. MexaHiamu npoboto TBepaux AieneKTpukKie. OCHOBHI
XapaKTePUCTMKM YaCTKOBUX po3pAaiB. MeToau i cxemm BUMIpPY YaCTKOBUX po3pAagiB. KinbKicHi
XapaKktepuctukm YP. ucTaHuinHNIM Kypc «TeXHIKa BUCOKMX HaNpyr», nekuia No 8.

EnekTpuuHa MiLHicTb piaKux gienekTpukis. NManepoBo-macnsHa Ta macno-6ap’epHa isonauia.
EnekTponpoBigHiCTb Ta NonApuM3aLia piakux gienekTpukis. Buaym AoMilWOK B i30nsLUiHI onuBi.
3anexHicTb eNeKTPUYHOT MiLHOCTI i30/1AUiMHOT 0AnBwM Big, PpakTopis BnamBy. CTaHAapTU30BaHe
BM3HAYEHHSA e/1eKTPUYHOT MiLHOCTI i3onauiliHOT onmeuM. CTPYKTYpa NanepoBo-Mac/asHOI Ta Maco-
6ap’epHoi i30/1AL,iT, @ TaKOXK iX NPOCOYEHHSA. AMUCTaHLiMHNI Kypc « TeXHIKa BUCOKUX Hanpyr», nekuia Ne 9.

10.

I3onALiA CMNOBUX BUCOKOBO/IbTHUX TPpaHCHOpPMaATOPIB.

Knacudikauis isonauii TpaHcpopmaTopis. MpoLecn B rosoBHil Ta NOB340BKHIM i30nAu;i
TpaHcpopmaTopiB. EMHICHUI 3axMcT 0OMOTOK TpaHcpopmaTopiB. NpocoyeHHs isonsauii TpaHchopmaTopis.
OuncTaHuitHnin Kypc «TexHika BUCOKUX Hanpyr», nekuia Ne 10.

11.

BuUcoOKOBO/IbTHI NpoxigHi isonaTopu. BucokoBonbTHe BUNpobyBanbHe 061ag4HAHHA Ta BUMIPIOBaHHA
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BUCOKOI Hanpyru.

Tunu npoxigHux i3onatopis. Po3paxyHOK enemeHTiB NPoXigHMX i301AaTOpIB. [301ATOPU 3 Macno-
6ap’epHOI0, ManepoBO-MacNAHOLO i30/1ALiE0. PO3paxyHOK TeNN0BOI CTIMKOCTI NPoXigHMX i301ATOpIB.
BucoKkoBonbTHe BUNpobyBasibHe ob61afHaHHA Ta BUMIPHOBaHHA BUCOKOI Hanpyru. AUCTaHUiMHWIA Kypc
«TexHika BUCOKMX Hanpyr», nekuia Ne 11.

12,

I30nAUia cMNOBUX BUCOKOBONIbTHUX Kabenis.

MarTepianu, siKi BAKOPUCTOBYIOTLCA AN18 BUrOTOB/IEHHA Kabenis. Kabeni 3 B’A3KMM NpocoyeHHAM.
MacnoHanoBHeHi Kabeni. Kabeni 3 nnactmacoBoto i3onsuieto. KopoTkoyacHa i TpuBana eNekTpuyHa
MiLHicTb i30n1A0ji KabeniB. YacTKoBI po3psaam B i3onauii Kabenis. EnekTpnyHMIA po3paxyHoK izonauji
KabeniB. AncTaHUiMHNI Kypc « TeXHiKa BUCOKUX Hanpyr», nekuia No 12.

13.

ENneKTpuuHMii po3pag y BaKyymi.

Bu3HauyeHHs Bakyymy. [lieneKTpuyHi BAacTMBOCTI BakyymMy. CTagii po3pasy y Bakyymi. BakyymHuit npobin,
NOBEPXHA NeKTPOAIB Ta ii BNAMB Ha BaKyyMHMI Npobii. MOHATTA LWOA0 aBTOENEKTPOHHOI emicii, aHanis3
TUMIB eMICIMHUX LEHTPIB LLO NPM3BOAATL 40 NPODOOIO BaKYYMHOIrO NPOMIMKKY. . AMCTaHLIMHWNI KypC
«TexHiKa CUNbHUX eNEeKTPUYHMX Ta MarHiTHUX noais», nekuia Ne 13.

14,

Mpouecu B TepMiUyHiii nnasmi npu BNAMBI CUAbHUX @NeKTPUYHUX NOIB.

MoHATTA TepmiyHOT Na3mu. .CTyniHb ioHi3auwii. PiBHAHHA Caxa gna atTomapHoro rady. Cknag naasmum
MONEKYNAPHUX rasiB. [MTUTOMMI onip NOBHICTIO iOHI30BaHOI NAasMu. OUCTaHLiNHMIA Kypc «TeXHiIKa CUIbHUX
€NeKTPUYHMX Ta MArHiTHUX nonis», nekuisa Ne 14,

15.

Mpouecu emicii eneKTPoHiB 3 NOBepXHi meTanis.

Bnam emicii enekTpoHiB 3 KaToay B Bakyym .TepMmoeneKTpoHHa emicia. ABTOe/IeKTPOHHA eMmicia
.®oToedeKT. 36iNbEHHS IYCTUHWN CTPYMY aBTOENIEKTPOHHOT eMicii Npu 36inblUeHHiI TemnepaTypu KaTtoay
.BnbyxoBa aBTOENEKTPOHHA eMicifi. EMicis eneKTpoHis npn 6ombapayBaHHi KaTtoda NO3UTUBHO
3apALKEHMMM iOHAMU.. [NCTAHLINHMIA Kypc «TeXHIKa CUNbHUX eNEeKTPUYHMX Ta MArHiTHUX NOAiB», neKuin
Ne 15.

16.

Bnans cMNbHUX eNeKTPUYHUX Ta MArHiTHUX NOJIIB Ha NPoLLecH B PiAUHHUX AieNneKTpPUuKax.

OcCHOBHiI eNeKTpodi3nYHI XapaKTEPUCTUKUN PigUHHUX AieNeKTPUKIB. [OHHa eNeKTponpoBiIAHICTb PIANHHMX
AienekTpukis .KatadopeTMyHa eNnekTponpoBiAHICTb PIAMHHUX AieneKTpukis. Mpouecu guccouiauii
PIANHHUX OieNeKTPUKIB B CUIbHOMY eNleKTPMYHOMY noAi. .Emicia eneKkTpoHiB 3 NOBEpPXHi KaToay B pianHy
.ENeKkTpoHHa NpoBiAHICTb PIANHHNX AieNneKTpuKiB. MexaHidHi cunu, Wo AitoTb HA PIANHHUIA AieNeKTPUK B
eNeKTPMYHOMY Noi .ABULLE eneKTPOCTPUKLii. EpekT MapToHa. ANCTaHUINHUI Kypc «TeXHiKa CUAbHUX
E€NEeKTPUYHMX Ta MarHiTHUX noaie», nekuia Ne 16.

17.

Bnane cMNbHUX eNeKTPUYHUX Ta MarHiTHMX nonis Ha npouecu B TBepaunx Aie.HEKTpMKaX.

IoHHa NPOBIAHICTL TBEPANX AiENEKTPUKIB. ENeKTpOHHA NPOBIAHICTb TBEPAUX AieneKTpuKis. Teopia
yAapHOi ioHi3aLii enekTpoHamu Xinnens - KanneHa. Teopia yaapHoi ioHi3auii ®penixa. KBaHTO-MmexaHiuHa
Teopina Npoboto TBEpANX AieNeKTPUKIB. .EHepreTMYHN aHani3 enekTpPUYHOI MiLLHOCTI TBEpAUX
AienekTpukis. ANCTaHUIMHUI Kypc « TeXHIKa CUNbHUX ENEKTPUYHUX Ta MarHiTHUX NoAniB», nekuia Ne 17.

18.

Pecypc BUCOKOBONbTHOI i30T NPy BNANBI CUAbHUX €NEKTPUUYHUX Ta MArHiTHUX Nonie

YacTKoBi po3psaau npu NOCTiMHIA Hanpysi. 3aneKHicTb NpobMBHOT Hanpyru BiA Yacy i BNAWBY Ha isonaLito.
3anexHicTb pecypcy i3onauii Big, Hanpy<eHOCTi eN1eKTPUYHOTo NoA (3a MexaHi3MoM Al YacTKoBMX
po3paais).0cobAnBOCTI CTapiHHA MOHOJIITHUX NONIMEPHUX AieNeKTpUKiB. Pecypc i3onauii B MOHONITHUX
NONIMEPHMX KOHCTPYKLiAX. 3aN1eXHiCTb pecypcy i30nALii Big, TemnepaTypu. 3aneXKHiCTb pecypcy isonauii
Big, il 3BoN10XKeHHA. MeToauKa BMBOpY JONYCTUMMX POHOUMX HAMNPYKEHOCTEN eIeKTPUYHOrO Nos
.BM3HaueHHA fonycTMMmmnx poboumx HanpyKeHOCTeN eNeKTPUYHOTO NOAA 33 AAHUMM NPUCKOPEHUX
pecypcHUX BUNpobyBaHb. JUCTaHLiAHWUIA KypC « TEXHIKA CUNbHUX eNEKTPUYHMX Ta MArHiTHUX NOIBY,
nekuia Ne 18.

JNlabopaTtopHi 3aHATTA

Hassa nabopaTtopHoi po6oTu KinbKictb
aya.rog,

OpraHisauiiHe 3aHATTA. 3arajibHUMA [HCTPYKTaXK 3 TexXHiKM 6e3neKn npu BUKOHAHHI |2

nabopaTopHUX POBIT 3 BUKOPUCTAHHAM BMCOKOI Hanpyru
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2 JocnigyKeHHA enekTPUYHOT MiLLHOCTI NOBITPSAHUX NPOMIXKKIB Ha 3MiHHI Hanpysi 4
3 JocnigxeHHa edekTy nonapHOCTi npu npoboi MNOoBITPAHMX MNPOMIXKKIB Ha NOCTiMHIN|4
Hanpysi
4 JocnigKeHHA eNnekTPMUYHOI MiLLHOCTI B340BX NOBEPXHi TBEPANX LAiaNEKTUKIB 4
5 XapaKTepUCTUKM TAIIOYOTro Po3pAaay Y NOBITPI MPU NMOHUKEHOMY TUCKY. 4
6. CamocrtiiiHa poboTa cTyaeHTa
Nes/n Bug, camocTiliHOT po60oTH

MiaroToBKa A0 NEKLIMHUX 3aHATb LIAXOM CaMOCTIMHOrO ONpPaLLtOBaHHA YaCTUHU NEKLiMHOro
maTepiany y BignoBigHOCTI A0 TEMATUKKU NEKLIAHNX 3aHATb Ta PEKOMEHA0BaHOI AN1A CaMOCTIMHOT
poboTu CcTyaeHTa nitepaTypu

MigroToBKa A0 NabopaTopHUX POBIT WAAXOM HABYTTA HABMYOK POHOTM 3 MPOrPaMHUM
3abe3neyeHHAM, LLLO BUKOPUCTOBYETLCA B NabopaTopHUx poboTax, onaHyBaHHA METOANKM
BMKOHAHHA NabopaTopHMX pobiT 3a HaZAHUMM BUKNAZAYeM METOAUYHUMMN PEKOMEHAALIAMMU,
NiaroToBKa NPOTOKOANIB N1abOPaATOPHUX POBIT, 3MICT SKMX 3aMOBHIOETLCA Mif Yac iX BUKOHAHHA,
niaroToBKa A0 BiANOBIAI HA KOHTPOJIbHI NUTAHHA A0 NabopaTopHUX PobIT

MigroToBKa 40 HAaNMCAHHA 3aN1iIKOBOI KOHTPOIbHOT POBOTU BUKOHYETHCA LUAAXOM MiArOTOBKM
CTYAEHTa A0 NMMCbMOBMX BiANOBiAel Ha 3aNiKOBI NMUTAHHA

7.

MoniTMKa Ta KOHTPONDb

MoniTuKa HaBYaNbHOI AUCLUNANIHN (OCBITHBOrO KOMMNOHEHTA)

Crctema BUMOT, siKi BUK/1agay CTaBUTb nepe, cTy4eHTOM:

npaBuna BigBiAyBaHHA 3aHATL: BignoBiaHO 0 Hakasy 1-273 Big 14.09.2020 p. 3a60poHEHO OujiHIOBaTH

NPUCYTHICTb abo BiACYTHiICTL 3400yBaya Ha JNEKUIAHMX 3aHATTAX, B TOMY 4YMC/i HapaxoByBaTw

3a0xo4yBasibHi abo wTpadHi 6ann. BignosigHo go PCO paHoi aucumnniHn 6anu HapaxoBykOTb 3a

BiZANMOBIAHI BMAW HABYA/IbHOI AiANBHOCTI;

060B’13KOBOI0 YMOBOIO A0NYCKY A0 3aAiKy € BignpaLtoBaHHA, 0GOPMIEHHS NPOTOKOAIB Ta 3aXMCT BCiX

NabopaTopHUX PobIT 3 AnCUMNAIHNK;

npaBuna NOBELIHKM Ha 3aHATTAX: CTYAEHT Ma€E MOXK/AMBICTb OTpUMyBaTM Oanu 3a BignoBigHi BUAM

HaBYa/IbHOI AKTMBHOCTI Ha JeKUiliHMX Ta nabopaTopHUX 3aHATTAX, nepenbaveHmux PCO pucumnainu.

BMKopucTaHHA 3acobiB 3B’A3Ky Ans nowyky iHopmaulii Ha ryrn-gMcky BMKAadadya, B iHTEepHeTi, B

AMWCTaHUiMHOMY Kypci Ha nnaTtdopmi CiKopCbKUIA 34IMCHIOETLCA 33 YMOBW BKa3iBKM BUKNa4aua;

npaBuia 3axXMCTy N1abopaTopHUX PObBIT: peKoMeHAYETbCA iHAMBIAYaNbHUI 3aXUCT NabopaTopHUX POBIT (Y

CKnagi bpuragu, AKUIN BM3HaYaloTb Ha neplomy flabopaTopHomy 3aHATTI). OBOB’A3KOBOIO € HAABHICTb

NPOTOKO/1iB BUKOHaHMX 1abopaTopHMX pobiT Ta BignoBifel Ha 3aNUTAHHA 414 KOXKHOMO CTYAEHTa;

noniTUKa aefnalnHiB Ta NepecknagaHb:

- HeCBOEYACHWM 3axMCT nabopaTopHMX pobiT nepenbayvae 3MeHLWeEHHA MaKcumanbHoro 6any,
3a3HayeHoro y PCO 3a BignoBigHWI KOHTPONbHUI 3axi4, A0 75 %. MiHiMmanbHUI 6an He 3MiHIOETLCS;

- NepeckiagaHHA 3axucTiB nabopaTopHMX pobiT He nepeabayeHo;

npaBuia NPU3HaYeHHA 3a0X04yBaIbHUX Ta WTpadHMX Hanis:

- 3a0Xxo4yBasibHi 6anM He BXOAATb 40 OCHOBHOI WKann PCO, a ix cyma He nepesuwye 10% cTapToBOi
WKaAM. 3aoxoudyBasibHi H6asnM HapaxoBYlOTb 3a pe3ynbTaTaMM y4yacTi Y KOHKypcax KadeapanbHUX,
$aKyNbTETCbKUX, THCTUTYTCbKMX Ta BCEYKPAiHCbKMX HAYKOBO-AOCAIAHWX pPoOBIT 3  TemaTuKu
ANCUMNNIHNY,

noniTMKa LWoA0 aKagemiyHoi aobpodecHocTi: Kogekc yecTi HauioHanbHOro TexHiYHOro yHiBepcutety

YKpaiHn «KuUiBCbKUI noniTexHiuHui iHcTutyT» https://kpi.ua/files/honorcode.pdf sctaHoBAOE 3aranbHi

MOpasibHi NPUHUMNM, MpaBuUia eTUUYHOI noBefiHKM ocib Ta nepeabayae nNONITUKY akaaemivyHol

AobpoyecHoCTi Ana ocib, Wo npautotoTb | HABYAKOTLCA B YHIBEPCUTETI, AKUMM BOHM MalOTb KepyBaTUChH Y

CBOIN AiAaNbHOCTI, B TOMY YMCAi NPU BUBYEHHI Ta CKNaAaHHI KOHTPOJIbHMX 3axo4iB 3 AUcumMnaiHM «TexHika

BMCOKMX Hanpyr». Mpun BUKOPUCTaHHI UMPPOBUX 3acobiB 3B'A3KY 3 BUKAagadem (MobBinbHUIA 3B’A30K,

€/IeKTPOHHA MowWTa, nepenucka Ha Gopymax Ta y COL,. Meperkax TOoWo) HeobXigHO AOTPMMYBATUCH
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3arabHONPUMHATUX €TUYHUX HOPM, 30Kpema OyTW BBIUNIMBMM Ta OBMEXKYBATWU CMi/IKyBaHHA pobounm
Yacom BMKNAZauya.

8. BuAM KOHTPO/IIO Ta PEATUHIOBA CUCTEMA OLiHIOBAHHA pe3y/ibTaTiB HaByaHHA (PCO)

MoTouYHMiA KOHTPOb Nepenbayvae BUKOHAHHA NabopaTopHUX PobiT Ta MoAY/1bHOI KOHTPOLHOT poboTH.
KaneHaapHMii KOHTPO/Ib: NPOBagMTbCA ABiYi HA CeEMeCTP AK MOHITOPUHI MOTOYHOrO CTaHy BMKOHAHHA BUMOT
cunabycy.
CemecTpoBMii KOHTPOJIb: 3aliK.
YMoBM A0NYCKY 4,0 CEMECTPOBOrO KOHTPOJIIO: 3apaxyBaHHA yCix N1abopaTopHUx poobir.
3aranbHa PENTUHIOBA OLiHKA CTYAEHTA NicsA 3aBepLIEHHA CEMECTPY CKNaAaEeTbeA 3 6anis, OTpMMaHMUX 3a:
1) BWKOHAHHA Ta 3aXUCT YOTUPLOX labopaToOpHMX PObIT;
2) HanucaHHA MOoAYNbHOT KOHTPOJIbHOT PO60oTH;

NabopaTtopHi poboTn MKP
60 40

BMKOHaAHHA Ta 3aXUCT nabopaTtopHux pobir
Barosui 6an —15.
MaKcmMmanbHa KinbKicTb 6anis 3a Bci nabopaTopHi poboTtn — 15 6anis * 4 = 60 6anis.
MiHimanbHa KinbKicTb 6anis Ha nabopaTopHux 3aHATTAX — 15 Banis * 4 * 60% = 36 b6ani..

Kputepii ouiH0BaHHA:

— BigMiHHa nigrotoBKka A0 NabopaTtopHOi pPoboTU (HasiBHICTb MPOTOKOAY, 3HAHHA MeTM Po6OTH, 3HAHHS
OCHOBHMX TEOPETMYHUX MOJIOXKEHDb, fAKI MepeBipAlOTbCA), AaKTMBHA Y4acTb Y BMKOHAHHI [0CAIAMKEHD,
npaBuAbHa Ta oxaliHa 0bpobKa pe3ynbTaTiB A0CAiIAiB, YiTKi BiANOBiAI Ha KOHTPO/bHI MUTAHHA 33 TEMOI
pobotn —(0,95...1) * 15 6anis;

— [Aye nobpa niarotoBka Ao nabopatopHoi poboTn (HaABHICTb MPOTOKOAY, 3HAHHA MeTU PobOTM, 3HAHHA
OCHOBHMX TEOPETUYHUX MONOXKEHb, AKI NepeBipAlOTbCA), MACMBHA Y4acCTb Yy BWMKOHAHHI A0CAIAMKEHD,
npasunbHa obpobka pesynbTaTiB AoCAiAiB, BiANOBiAI HA KOHTPO/bHI MUTaHHA 3a Temoto pobotn 6Ges
cyTTeBux nomunok — (0,85...0,94) * 15 6anis;

— pobpa nigrotoBKa Ao nabopaTtopHoi pob0oTH, aKTUBHA y4aTb Y BUKOHAHHI AOCAIAXKEHb, HECYTTEBI NOMUIKM
npu 0bpobui pesynbTaTiB 4OCNIAIB, HEMNOBHI BigNOBiAi HA KOHTPOAbLHI NMTaHHA — (0,75...0,84) * 15 6anis;

— 33f0BifibHA NiArOTOBKA A0 JflabopaTtopHOi poboTH, NacMBHa yyacTb Y BMKOHAHHI A0CANigKeHb, HasaBHi
NOMU/IKM Npu 06pobLi pe3ynbTaTiB AoCni4iB, HENOBHI BigNoBiAi Ha KOHTPOAbLHI NuTaHHA — (0,65. .0,74) *15
banis;

— HegoCTaTHA NiAroToBKa A0 flabopatopHoi poboTH, NAacMBHA y4acTb Y BUKOHAHHI AOCHiAXKeHb, 3HauHi
NOMW/IKM Npu 06pobLi pe3ynbTaTiB AOCNIAIB, YaCTKOBI BigNoBiAi Ha KOHTPO/bHI NUTaHHA — (0,6. .0,64) * 15
banis;

— HEeroToBHIiCTb A0 nabopaTopHOi PobOTH, NACMBHA y4yacTb Y BMKOHAHHA AOCNiIAXKEHb, HesKicHa obpobKa
pe3ynbTaTiB, HEBiIPHI BigNOBIAi Ha KOHTPObHI NUTaHHSA 3a Temoto poboTu — 0 banis..

KaneHaapHWin KOHTPO/Ib 6a3yeTbCsA Ha MOTOYHIA PENTUHIOBIN OUiHLiI. YMOBOIO NMO3UTMBHOI aTecTalii € 3HaYeHHSs
NMOTOYHOIO PEUTUHTY CTyAEHTa He meHwe 50% Bif MaKCMManbHO MOXKAMBOIO Ha Yac aTecTau,ii.

BUKOHAHHA MOAYNAbHOI KOHTPO/IbHOT po60oTH

MogaynbHa KOHTpO/bHA poboTa 3 AMCUMNAiIHM nependayae NMCbMOBI BiAMOBIAI CTYAEHTA HA ABa TEOPETUYHMUX
NuTaHHA. KoXHe TeopeTMyHe NUTaHHA OLIHIOETLCA Y Makcumym 20 6anisB. MakcumanbHa OLiHKa 3a ycnilHe
BMKOHAHHA MOAYNbHOI KOHTPONbHOT pob0oTu cknaaae 20 * 2 = 40 6anu.

Kputepii ouiHOBaHHA KOXKHOMO TEOPETUHYHOIO NUTAHHA:

— BigMiHHEe BUKOHaHHSA 04HOro NUTaHHA MOAY/IbHOT KOHTPObHOT poboTu (95 — 100% iHdopmau;i Bianosigi) —
(0,95...1) * 20 6anis;



— fOyXe p[obpe BUKOHAHHA OAHOrO MWTAHHA MOAY/IbHOI KOHTpOAbHOI pobotn (85 — 94% iHbopmauil
Bianosigi) — (0,85...0,94) * 20 6anis;

— fAobpe BMKOHaHHA O4HOrO MUTAHHA MOAY/bHOI KOHTpPOAbHOI pobotn (75 — 84% iHdopmauii Bianosigi)—
(0,75...0,84) * 20 6anis;

— 3a/0Bi/ibHE BUKOHAHHA O4HOr0 NUTaHHA MOAYNbHOI KOHTPONALHOI poboTn (65 — 74% iHpopMmaLii BignoBsiai)
—(0,65..0,74) * 20 6anis;

— [OCTaTHE BUKOHAHHA OAHOrO MUTAHHA MOAYNbHOT KOHTPOIbHOT poboTn (60 — 64% iHbopmau,ii Bianosiai) —
(0,6..0,64) * 20 6anis;

— He3aAoBi/ibHe BUKOHAHHA O4HOro NUTaHHA MOAYNAbHOT KOHTPO/IbHOT poboTn — 0 6ani..

dopma cemecTpoBOro KOHTPOJIIO — 3aiK

- 33 YMOBW BMKOHaAHHA BMMOF A0MYCKY A0 CEMECTPOBOIO KOHTPO/IO Ta OTPUMAHHA He meHLwe 60
6aniB CTapTOBOro PEWTUHIY CTYAEHT Ma€ NpaBo nepesBeneHHA 6aniB CTapTOBOro PEUTUHIY Yy MiACYMKOBY
OLLiHKY 33 AMCUMNAIHY.

- 3a YMOBM BUKOHAHHS BUMOT JOMYCKY 40 CEMECTPOBOro KOHTPOAtO, abo AKLLO CTyAeHT oTpumas 60
ym bBinbwe 6aniB Ta Xo4ye NiABULLEHHA OUJHKM 33 AMCUMNAiIHY, BiH 3060B’A3aHUI  nNucaTM  3anikosy
KOHTPONbHY pob6OTYy, MpPM LbOMY CTapTOBUIA PEWTUMHI CTYAEHTA CKACOBYETbCA, a OLiHKa 3a 3a/ikoBy
KOHTPONbLHY pobOTY € NiACYMKOBOO 33 AMUCLMUMIHY.

— 3anikoBe 3aBAAHHA MICTUTb 3 3aniKOBUX NUTAHHA. [lepwe 3a/iKoBe NUTAHHA OLHIETLCA
MaKcumanbHo y 34 6anun, apyre Ta TPETE 3aNiKOBi MUTAHHSA OLHIOIOTLCA MaKCMManbHO Y 33 6an KOXKHe.

— Kpwurtepii ouiHiOBaHHA NepLIOro 3a/1iKOBOro NMUTAHHA:

— «BigMiHHO», NOBHa BiANOBIAb (He MeHwWwe 95% noTpibHoT iHpopmaLii) — 32-34 6anis;

— «aye pobpe», maliKe NOBHa BigNOBiAb HAa MUTAHHA y 06CA3i He MeHLW, HiXX 85% noTpibHOI
iHbopmalLii, abo He3HayHi HeTo4YHoCTi — 29-33 6anis;

—  «pobpe», A0OCTaTHbO MOBHa BiAMOBiAb (He MeHwe 75% noTpibHoT iHPopmaLii, abo HesHauHi
HeToYHocTi) — 25-28 6anis;

—  «3a40BifIbHO», HENOBHa BigNOBIAb Y 06cA3i He MeHW HiX 65% noTpibHoi iHpopmauii Ta aeski
HeCcyTTEBI NOMUIKN — 22-24 6anis;

—  «[0CTaTHbO», HenoBHa Bignosigb (He MeHwe 60% noTpibHOI iHdOopMmaLii Ta aeski cyTTeBi
nomunku) — 20-21 6anis;

—  «He3apoBiNbHO», HE3aA0BINbHA Bianosigb — O Hanis.

KpuTepii OLiHIOBaHHA APYroro Ta TPeTboro 3a/1iKOBMX NMUTAHb:

—  «BigMiHHO», NOBHa BiANOBIAb (He MeHLWe 95% noTpibHoI iHdopmaLii) — 32 — 33 banis,

—  «ayxe pobpe», maliKe NOBHa BigNOBiAb Ha NUTaHHA y 06cA3i He MeHLW, HiXX 85% noTpibHOI
iHpopMmalLLii, abo He3HayHi HeToyHOCTi — 29-31 b6anis;

—  «pobpe», [OCTaTHLO NOBHa Bignosigb( He meHwe 75% noTpibHOT iHPpopmauii, abo HesHauHi
HeTo4HocCTi) — 25-28 b6anis;

—  «3a40BifIbHO», HENOBHa BiANOBIAb Y 06cA3i He MeHW HiX 65% noTpibHOI iHPpopMmalLii Ta Aeski
HecyTTEBI MOMUIKN — 22-24 6anis;

—  «4OCTaTHbO», HenoBHa Bignosiab (He meHwe 60% noTpibHOI iHPopmauii Ta geski cyTTeBi
nomunku) — 20 — 21 6anis;

—  «He3ajoBiNbHO», He3aaoBiNbHa Bianosiab — 0 6anis.

OCTaToOYHUIN PENTUHT CTyAeHTa cknagae cymy 6anis, oTpMMaHUX 32 BUKOHAHHSA BCiX 3aBAaHb, nepeabaveHmx PCO,
abo 3a BUKOHaHHSA 3a/1iKOBOro 3aBAaHHA.

Tabnunusa BianosigHOCTI peiTMHroBux 6aniB OLiHKaM 33 YHIBEPCUTETCHKOIO LLIKANOoH0:

Kinbkictb 6anis OuiHka
100-95 BiamiHHO
94-85 Lyxe nobpe
84-75 Jobpe
74-65 3a40BifIbHO




64-60 JocTtaTHbO

MeHwe 60 He3apoBinbHO

He BMKOHaHi ymoBM AOMYCKY He ponyweHo

9. [opaartkosa iHpopmauia 3 gucumnnniHm (0CBiITHbOro KOMNOHEHTA)

Mepenik NUTaHb, AKi BUHOCATLCA Ha CEMECTPOBUIA KOHTPOJIb (AK A0AaToK 1 Ao cunabycy)

Po6ouy nporpamy HaBYanbHOI gucumnainm (cnnabyc):

CKNnapeHo: JoLUeHT Kadeapn TEOPETUYHOT eNeKTPOTEXHIKK, K.T.H, MNMpoueHKko OnekcaHgp Poctucnasosuy
CTapliMii BUKNagay kKadbeapu TeOPETUYHOI eNEeKTPOTEXHIKK, K.T.H., FapaH fApocnas OnekcaHapoBmY

YxBaneHo Kadeapoto TE  (npotokon Ne 12 Big 25.05.2022p.

NoropkeHo MeToauuHoto KoMicieto dpakrynbTeTy (NpoTokon Ne 10 Big 16.06.2022p.)



Homatox 1

HEPEJIIK 3AJIIKOBUX IITUTAHb
3 KPeAUTHOr0 MOAyJifl « TexHika CHIIbHMX eJIEKTPUYHMX TA MATHITHUX MOJiB»

piBeHb BHIIOi OCBiTH nepuinii (bakanaBpChKuii)

CHeHiaJILHOCTI EnexTpoeHepreTuka, eJIeKTPOTEXHIKA Ta elekTpoMexanika — 141

OCBIiTHSI Iporpama VYrpaBiiHHs, 3aXUCT Ta aBTOMaTH3allisl eHeprocucteM. HeTpaauiiiai Ta
BIIHOBIIIOBaHI1 Jpkepena eHeprii. Enexrpuyni cranimii. EnekTpuuHi cuctem# i

Mepexi. ElekTpoTeXHYHI MPUCTPOi Ta eEKTPOTEXHOIOTIYHI KOMITJICKCH.
EnextpuyHi MammHHM 1 armapatu.

(¢popma HaBUaAHHS JIeHHa (JJeHHA MPUCKOPEHA)

Mepenik 3anikosux NUMAHbL, AKIi BUHOCAMbLCA HA cemecmposuli KOHMPOsb

1. TToHAMMA CUNBHUX eAEeKMPUYHUX MA MA2HIMHUX r1011i8.

2. Aif cunbHUX enekKMpPUYHUX Ma Ma2HIMHUX Mosie HaO AKMUBHi cepedosuuya.

3. YMo8HI epaHuyi s8ucokux Hamnpye 058 cucmem 3MiHHO20 Ma nocmitiHo2zo cmpymy.

4. CmpyKmypHi cKnadosi KOMMAEKCY MexXHIKU 8UCOKUX Hanpye.

5. Yum Oocseaembca Moxaugicme pobomu enekmpoobaadHaHHSA, CKAados8i 4YacmuHU SAKO20
3HAxX00aMbCA Nid Pi3HUMU MomMeHyiaanamu eUucokoi Hanpyau?

6. 308HiwHsA i3onayia.

7. BHympiwHA i30a4ayia.

8. 308HiWHI ma 8HympiwHi nepeHanpyau i ixHi MOKA3HUKU.

9. Knacu sucokoi Hanpyau 3mMiHHO20 cmpymy (mabauysa 3Ha4eHs).

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

11. Bu3Ha4yeHHs dienekmpucie.

12. Enekmponocma4anbHa cucmema, esekmpuyHa Mmepexa (8UsHa4eHHs).

13. EneKmpu4Ha nixid, niHia enekmponepedasaHHs (8U3HAYEHHSA).

14. EnekmpomexHiyHul 8upib, enekmpomexHiyHuli npucmpili (8usHa4YeHHs).

15, Enekmpoobaa0HAHHSA, enekmpoycmamiky8aHHs (8U3HAYEHHS).

16. Halibinbwa pobo4a Hanpyaa enekmpoobaaoOHAHHSA, nepeHanpyaad (8U3HA4eHHs).

17. I130n8yis enekmpomexHiuHo20 8upoby (npucmporo).

18. Enekmpu4Huli po3pad, nosHuli po3psad, npobili dieneKkmpuky.

19. Ickposuli po3psad, yacmkosuli po3pad, nepekpumms.

20. Enekmpu4Ha miyHicme.

21. BunpobysanbHa Hanpyaa.

22. Po3psdHa Hanpyeaa.

23. BumpumysaHa Hanpyaa.

24. TexHiyHe OiaeHOCMy8aHHSA, MexHiYHUU CMaH.

25. 302a716HA XapaKkmepuCmMuKa 2a308ux diesieKMpuUKis.

26. 302as16HaA xapakmepucmuKa piokux diesneKkmpukis.

27. 13078yiliHi PiOUHU POCAUHHO20 OXOO0H(EeHHS.

28. 3a2an6Ha xapakmepucmuka meepoux dieneKmpukis.

29. lMpouecu cmapiHHA dienekmpukis.

30. Knacu Hazpisocmilikocmi enekmpoizonayiliHux mamepiasnie.

31. Hebe3neuHi pakmopu npu pobomi 3 enez2azom.

32. Po3nodineHHA enekmpu4HoO20 o8 8 eneKmpoOHOMY NPoMixcKy. HanpyxieHicmo enekmpu4yHo2o
nons.

33. OO0HopiOHe, Kea3ioOHOpPIOHe, pi3Ko HeOOHOPIOHe enekmpuy4He rose.
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34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55,
56.
57.
58.
59.

KoedpiyieHm HeoOHopiOHOCMI enekmpu4yHO20 nosA.
Brinus Ha enekmMpuyHy MiuHicme MiKpoHepieHocmeli NosepxoHs enekmpodis.
Brinue Ha enekmpuyHy MiuHicmeo npoesioHUX ma i30AAUITHUX MIKPOBKIOYEeHb YACMUHOK.
OcHosHi KoMnoHeHmu nogimps. Bmicm y nosimpi napis eodu.
Ymosu HTT.
Mepesaau ma HeOoiKU 2a3080i i3014Uil.
MpupooHi ioHizamopu.
BioHocHa 2ycmuHa nogimps o.
JlosxcuHa 8inbHO20 nNpobicy eneKmMpoHa A.
CepedHsa weuodKicmb Opelicho8020 pyxy eneKmpoHd 8 eneKmpu4yHoMy nosii.
Pyxnugicme enekmpoHis.
CniegiOHOWEHHA pyxau8oCMi eneKmpoHie ma ioHis.
Mpoyecu 36y0xeHHA ma ioHi3auii amomie (Monekysn) npu 3iMKHEHHI 3 e1eKMPOHAMU.
JAugby3is yacmuHoK.
PekombiHayis.
lnasma —vemsepmuli azpezamHuli cCmaH pe4o8uHuU.
KoegbiuieHm yoapHoi ioHi3ayii enekmpoHamu.
JlasuHa eneKmpoHis. KinbKicme enekmpoHie y 1a8uHi.
CniesiOHoweHHA EliHwmeliHa 015 enekmpoHie ma ioHis.
HanpyxeHicmo enekmpu4yHO20 1077 HA 308HIWHIU 2paHUyi N1a8UHU.
Ymosu 6e3yrnuHHo20 po38UMKY /108UHLU.
MoHAmMmMA cmpumepa ma (oeo Jis.
Enekmpono3umusHi ma efieKmpoHe2a0mueHi 2a3u.
EchekmusHuli KoegpiyieHm yOapHoOI ioHI3auii 3 ypaxysaHHAM «NPUAUNGHHA» eneKmpPoHis.
TepmoeneKmpoHa ma asmoeneKmpOoHHA emicisi, BMOPUHHA enleKMPOHHA emicid, pomoechekm.
36ydxceHi memacmabinbHi amomu (Monekyau) ma [Asuwa cxioyuacmoi  (cmyniH4amoi)

en1eKMpOoHHOI ioHi3auyii ma gpomoioHizayi.

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

KoegpiyieHm emopuHHoi ioHizauji y.

Ymoea camocmiliHocmi po3pAady 8 00HOPiIOHOMY Mo

Ymosa camocmiliHocmi po3pady 8 HeOOHOPIGHOMY 10oi.

®dopmyna 3aKoHy lNMaweHa.

Kpusa lNaweHa 0514 no8impAaHO20 NPOMIXKY 3 0OHOPIGHUM Nosem.

losacHeHHA nigoi «2inku» 3aKoHy lMaweHa.

lNoacHeHHA Npasoi «2inku» 3aKoHy MaweHa.

AHAAIMUYHa 3a1exHICMb po3pAOHOI Hanpyau NogimpaHo20 NPomixKy (015 00HOpPiIOHO20 nos).
Po3padHa HanpyxceHicme E, 014 nogimpa 8 00HOPiOHOMY 1o1i.

lMoyamkoea Hanpyx*eHicmb Noaa ma NoYamyo8sa Hanpyaa.

KapmuHa noas 048 NPOMIXKY: CMpuxeHb No3umusHOi NoaapHOCMI — MNAOUUHA.

KapmuHa nona 014 NpomMixcKy: cmpuxceHb He2amuegHOi NoAAPHOCMI — NAOUUHA.

Egpekm nonspHocmi.

bap’ep 8 enekmpuyHoOmy nosi.

BupisHi08aHHSA es1eKMpPUYHO20 oss 3a 0ornomMmozoro bap’epy.

3anexcHicms po3pA0HOI Hanpyau 8i0 po3maluysaHHA 6ap’epy 8 NPOMIHCKY: CMPUMCEeHb-/10UUHA.
ExksisaneHmHa cxema 2ipasHOuU izonamopis.

HepieHomipHe po3nodineHHA Hanpyau 8 2ipaaHOi i301amopie ma (io2o «8UpPIBHIOBAHHA».
3anexcHicms moswUHU i30aAuii 8i0 poboyoi Hanpyau, oOonycmumoi HanpyxeHocmi ma

KoegpiyieHma HeoOHopiOHOCMi nossA.

79.
80.
81.
82.

Pe2yn08aHHA enekmpu4yHo20 rnosasa Memoodom 2padupy8aHHA i30a8uUil.

Pe2ynto8aHHA eneKmpu4yHo20 noss 3a 00MoMo20t0 06KAAOUHOK.

3MeHWeHHA HanpyxeHocmi nons 8 KiHyesili 30Hi 06KA1a0UHOK.

MakcumaneHa HanpyxeHicms noaa 630081 Mo8epxHi meepdozo OdieneKmpuKka npu

BUKOPUCMAHHI HAMienposioHUKOBOI naigKu.

83.
84.

®dopmyna lika.
Moyamkoea HanpyxeHicmo nosaeu KOPoHU Ha nposodax [1/1.
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85. KoedpiyieHm Heanadkocmi nosepxHi nposody I1/1 3a ymoe cyxoi no2zodu, mymaHy.

86. KoedpiyieHm HeanadKkocmi nosepxHi npogody 3a ymos iHeto, 207101600y, MAMOpPO3i.

87. KoediyieHm Heanadkocmi nogepxHi Npoeody 3a ymos 00wy, MOKPO20 CHiey.

88. KoedpiyieHm HeanadKkocmi nosepxHi Nposody 3a yMo8 Cyxoeo CHiey.

89. AK 3MIHIOEMbBCA HAMNpPyMeHicMo 08 y 4aci Ha NosepxHi NPoeody nNpu KopoHysaHHi M1/1 Ha 3miHHiIl
Hanpysi?

90. MopisHAlime [HMeHCUBHICMb KOPOHU HA 3MIiHHIG ma nocmilinili Hanpysi npu O0O0HAKOBUX
amnaimyoHuUx 3Ha4eHHAX Hanpyau.

91. MopisHAlime Hanpy2y 3anaao8aHHA KOPOHU 3MIHHO20 CMPYyMy 3d MO3UMUBHOI ma He2amueHoi
rnonaAapHocmi.

92. Yum 8i0pizHAEMbCA po3wupeHHs nposody [1/1 8id po3wjernseHHs?

93. EMHicmb po3wenneHoi ¢ha3u Hads8UCOKOI Hanpyau.

94, ExksieaneHmHuli padiyc po3wersaeHoi ¢pasu.

95. CepedHsa HanpyxeHicme eaekmpu4YHOR20 10715 HaA oeepxHi npoesodis po3ujenneHoi ¢haszu.

96. MaKcumasibHa HaNpPy#eHicmb eaeKmpu4YHo20 0os18 Ha NosepxHi Nposodis po3uwenaeHoi ¢hasu.

97. CniisgiOHOWeHHA padiycy po3wersieHHs, ekgisaneHmHo20 padiycy ma KoegiyieHmy nocusneHHs
110718 3 8BIOCMAHHIO MiXt po3wernsaeHumu rnposodamu 01 [1/1-330 kB.

98. CniisgiOHOWeHHA padiycy po3wersieHHs, eKkgisaneHmHo20 padiycy ma KoegiyieHmy rnocusneHHsA
110718 3 8IOCMAHHIO MiXt po3wernsaeHumu rnposodamu 01 [1/1-500 kB.

99. CniisgiOHOWeEHHA padiycy po3wersieHHs, eKkgisaneHmHo20 padiycy ma KoegiyieHmy nocusneHHs
1074 3 8i0CMAHHIO Mix po3uwersneHumu npogodamu 014 M1/1-750 KB.

100. KpumuyHa HanpyxceHicmb enekmpu4HO20 oA npu po3paxyHKy 8mpam HA KOPOHY.

101. KpumuyHa Hanpyaa cmpymorposody [1/1.

102. ®bopmyna numomux empam [1/1 HAO8UCOKOI HaNpyau Ha KOPOHY.

103. Ocobnusocmi po3paxyHKy 8mpam HA KOPOHY 0414 cepeOHboi ¢hasu /1 Hadsucokoi Hanpyau.

104. EkgisasneHmMHa EMHicmMb 06 EMHO20 3a0ps0Y KOPOHU.

__Ysa .
105. PyHKYiA F(_U ) ma if onopHI 3HAYEHHA.
K

106. IHmepnonayis yHKUii F(%] MIXC ONOPHUMU 3HAYEHHAMU.
K

107. Lllo susHa4yaemeoca npu sunpobysaHHAX i30AAUii Nid8uWeHo Hanpyaor.

108. Tpu ocHoBHI 8UOU 8UNPOBYBAHL €AEKMPOYCMAMKYBAHHA Ni08UWEHO HAMpPY2aoro.

109. lMoHamMmsa npomucnosoi yacmomu npu 8unpobys8aHHAX Mi08UWEHO HAMpPY2oro.

110. AKi sudu sunpobysaHb NiGBUUEHOK HAMPY20t0 HOPMYIOMbCA 014 enekmpoobnadHaHHA 3 — 35 KB
30 FOCT 1516.37

111. Yum 8i0pi3HAIOMbLCA Xapakmepucmuku eunpobysaHs esnekmpoobnadHaHHA 3 — 35 kB 3a FOCT
1516.3 004 pieHa izonayii «a» ma «6»?

112. Ansa Aakux knacie Hanpyeu 6 [OCT 1516.3 Hopmyrwomeca eunpobysaHHs KomymauyilHum
imnynscom?

113. Yum 8idpi3HAIOMbLCA Xapakmepucmuku eunpobysaHs enekmpoobnadHaHHA HaO0BUCOKOI Hanpyau
3a OCT 1516.3 001 pigHa i30aauii «a» ma «6»?

114. AKi eudu eunpobysaHb Mi0BUUWEHOIO HAMNPY20KD HOPMYyHOMbCA 078 enekmpoobsaOHAHHA
HadesucoKoi Hanpyau 3a FOCT 1516.3?

115. Yomy 015 8UCOKOBOMbMHUX Kabesig 3MiHHO20 cmpymy nposooambCs 8UnpobysaHHsA He 3MiHHO,
a nocmiliHoro Hanpyeaoro?

116. MosAcHIiMmb KoegiuieHm 3miyHeHHA w000 sunpobysaHs i30aauii.

117. XapakmepucmuKu no8HO20 20308020 iMybCy Hanpyau.

118. Xapakmepucmuku 2p0308020 iMNybCy, 3Pi3aH020 HA PPOHMI.

119. XapakmepucmuKu 2p0o308020 iMMybCy, 3pi3aH020 HA crnadi Hanpyau.

120. Konu HeobxidHO nposodumu KopekmyeaHHs HopmosaHux 3a FOCT 1516.3 sunpobHux Hanpye 8
peasnbHUX ymosax sunpobys8aHHA i AK BOHU 8U3HAYAHOMbCA?

121. LLlo susHa4yae noHamMmsa 50% po3pAa0Ha Hanpyaa npu eunpoby8aHHAX iMNyAbLCHUMU Hanpyaamu?

122. Hazeimb mpu memoou sunpobysaHb camMo8iOHOB8108AHOI 308Ul iMMYA6CHUMU Hanpyaamu.
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123.
124.
125.

Xapakmepucmuku anepiodu4Ho2o KoMymauiliHo2o immnysaecy.
XapakmepucmuKu KosaueanbHO020 KOMymauiliHo20 immynscy.
MosAcHime mpuydapHuli memod eunpobysaHb HecamogiOHO88AHOI [30aAyiil nosHUM ma

3pi3aHUM 2p0308UM IMITY1bCOM.

126.

MoscHime 15-yoapHuli memod eunpobysaHb camMoBIOHOBMOBAHOI i30aAUii KoMmymayiliHum

iMnyn6com 8 cyxoMy cmaHi i nid ooujem.

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

3apady 4.
134.

135.
136.
137.
138.
139.

140.

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

MoscHimb cknadosi mepmiHy po3pady npu Oii imnynascy Hanpyau.

MosAcHiMmb NOHAMMSA 80/71bM-CEKYHOHOI XapaKkmepucmuku i3oaayii ma Hasedime it munosuli suo.
Bud 8016m-ceKyHOHOI XapakmepucmuKu 0415 i3047Uii 3 00HOPIOHUM Ma HEOOHOPIOHUM MOosEM.
LLlo susHa4ae KoeghiuieHm imnynecy izonayii?

lMoscHIiMb pi3HUUO KAHAAA CMPUMEPA MaA KaHaAa aidepa.

Konu posznoyuHaemescs 20a108HUL po3pAad bauckasku? Oxapakmepu3sylime io2o ocobsausocmi.
Amnaimyda cmpymy, Wo po3no8coOHYeEMbCA 3i WeudKicmio V Mo KaHany 3 AiHiliHoW 2ycmuHoo

Ak cnissidHocaMbCA Mix coboto onip 3a3emaeHHa B. ma xeunvosuti onip kaHany 6auckasku Z.?

AKa xapakmepHa HarnpyxeHicmos eaekmpu4yHo2o noss 8 cmpumepHili 30Hi ma 8 KaHani nidepa?
MoACHIMb BUHUKHEHHA ef1eKMpu4YH0o20 3apA0y 2p03080i xmapu.

BuszHayme po3mip cmpumepHoi 30HU 3a hopmysoro Jlemke.

lMoscHimb ¢hopmyny Jlemke 015 50% po3psA0HOI Hanpyau 0os2ux nosimpsaHUX MPOMIMCKia.
Bpaxcarovi pakmopu po3pady 67UCKaBKuU.

BipoezidHicme 3HayeHb cmpymy bauckasKu, binbuwe I,j (KA).

BipozidHicmb Kpymu3sHu cmpymy 6auckasku, binobuwe a (KA/MKc).

AK opieHMOBHO crig8idHOCUMbCA YUC/0 2P0308UX OHIB MA 2pP0308UX 200UH (HA PIK)?

Yucno ydapie 6auckasku 3a 100 2po308ux 200uUH y criopydy 3 poamipamu: A(m)xB(m)xH(m).

Yucno yoapie bauckasKku 8 nogimpsaHy aiHito 0osxcuHoto 100 km 3a 100 2po308ux 200UH.

Tpu xapakmepHi 8UOU eneKMpPUYHUX N0s1i8 015 i30aA8mopie pi3HUX KOHCMpPYKUiU.

Onuwime NOHAMMSA KO83HO20 PO3pPA0Y.

lMopisHalime po3pA0Hi Hanpyau i3049mMopie 3 NepesaxtHow MAH2eHUilHO Mma HOPMGAsbHOK

CK1a008010 €/1IEKMpPU4YHO20 I0/1A.

148.
149.
150.
151.
152.
153.
154.
155.
156.
157.
158.
3a6pyoHeHb
159,
160.

®opmyna Tennepa 0418 00BHUHU KOB3HO20 PO3pAoYy.

Hanpyea nepekpumms i30a15mopa KO83HUM pO3pPAGOM.

3anexcHicms Hanpyau K083HO20 Po3pAdy 8i0 NUMOMOI nosepxHesoi EMHOCMI dienekmpuka.
dopmyna numomoi noeepxHeaoi EMHOCMI 0214 NA0CKO20 dienekmpuka.

dopmyna numomoi nosepxHesoi EMHOCMI 0214 NPOXiOHo20 i30a15Mopa.

Onuwime ocobausocmi po3pady o 380a0xeHIl ma 3ab6pyoHeHili nosepxHi i3onamopa.
Cmpym 8umoky 014 YuniHOpu4Ho2o izonamopa. Hazeime 3axodu (io2o 3meHWeHHs.
Kinbkicmb i3onamopis 6 2ipnardi 1/1 35 kB 015 ymoe yucmoi ma 3abpydHeHoi ammocgepul.
Bubip yucna izonamopis 8 2ipnaHoi 3 ypaxysaHHAM KoeghiuieHma epekmueHocmi i30a15mopa.
EchekmusHa 008MHCUHA WAXY BUMOKY i30A8mMopa.

3axodu 3abe3neyeHHs BUCOKOI pPO3pAOHOI Hanpyau i3079mopie 8 ymMosax [poMUC/I08UX

MopisHAlime 008X#CUHY WXy 8UMOKY 38u4aliHux ma 6pydocmilikux i3oaamopis.
Ocobnusocmi enekmpuyHoi Oyau fAK 3aeepwanbHOi cmadii enekmpuyHuUx po3psadie y

8UCOK0B0/1bMHIlI i30AUii.

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

Ocobnusi enacmusocmi meepdoux diesieKMpuKis.

EnekmponpogioHicms meepdux dienekmpukis.

MexaHizmu npoboro meepoux dienekmpukie Ha 3MiHHIU (ma immnynecHil) Hanpysi.

EnekmpuyHuli npobili meepdux dienekmpukis.

KoedpiyieHm KymynamusHocmi.

O6’emHa 2ycmuHa dienekmpuyHUX empam y meepoomy OiesIeKMpuKy.

MpobusHa Hanpyaa naacmMuHu meepoo2o OieseKMPUKA (30 MexaHi3Mom merns08020 npoboro)

rnpu 080CMOPOHHBLOMY MA 0OHOCMOPOHHbOMY OXO/100XHEHHI.
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168. MpobusHa Hanpyea yYuniHOPU4YHO20 meepdo20 OieneKMpPUKA (3G MEeXAHI3MOM mernsa08020
npoboro) nNpu 308HIUIHLOMY OXO100HEHHI.

169. GyHKyia P (E) 8 meopii mennosozo npoboro meepdoeo dieneKMpUKa Ma if 3HaYEeHHs.

170. loHizauilinuli npobili meepdozo dienekmpuka.

171. ExkgisaneHmMHa cxema meep0o20o OieseKMpPUKA 3 8KPAMNAEHHSM.

172. HanpyxceHicme enekmpuyHo20 1noas y eKpansaeHHi meepdozo dienekmpuka (0na (o2o pizHUX
¢opm).

173. Hanpyza 4yacmkogo2o po3pAdy 340 eKB8iBAsIeHMHOK CXeMol meepoozo Oienekmpuxka 3
8KPAMNAEHHAM.

174. MoHaMmMs ys8HO20 3apA0y YacMKo8020 po3psoy.

175. HeenekmpuuHi memoou peecmpauii YP.

176. Enekmpu4Hi memoou peecmpayii YP.

177. CxemMu ycmaHoBOK 0115 8UMIPIOBAHHSA xapakmepucmuk YP.

178. KineKicHi xapakmepucmuku YP.

179. Ocobausi eaacmueocmi pidkux Odienekmpukis. 130aauyiliHi piduHu, wWo HalbinbW WUPOKO
suxkopucmosytromocs e TBH.

180. EnekmponpogioHicme pidKux dienekmpukis.

181. lMonAapusauisa 8 piOkux dieseKmMpPUKax.

182. Budu domiwok 8 pidkux dienekmpuKax, ix nepebysaHHs y po34uHeHomy abo 8inbHOMY CmaHi ma
8MU8 HA efIeEKMPUYHY MiUHICMb.

183. CmaHOapmu308aHe BU3HAYEHHA efeKMpPUYHOi MiyuHOCMI i30aAyiliHUX PiIOUH.

184. 3anexcHocmi enekmpuyHoi miyHocmi i3onayiliHoi onusu 8i0 memnepamypu 3a pi3HOI KinbKocmi
800U (ma ix NosCHeHHs).

185. 3anexcHocmi po3psaO0HUX Hanpye i3oaayiliHoi onusu 6i0 sidcmaHi min enekmpodamu 3a Oii
CUHycoifanbHOI Hanpyau (ma ix NoscCHeHHs).

186. 3anexcHocmi po3psA0HUX Hanpye i30aaUiliHOI 0aUBU 8i0 8i0CMAHI Mixt eneKmpooamu «CMpPUHeHo-
nAoWuHa» (ma ix NosICHeHHs).

187. AHanimuyHi eupasu 0nas8 npobusHoi Hanpyau o4uUueHoi i30aayiliHoi onusu (MPOMiHcOK
«CMPUHEHb-TAOUUHA).

188. KombiHauii i3 pidKkux i meepoux dienekmpukis: noKkpummes, i301t08aHHA, bap’epul.

189. Maneposo-macasHa ma macao-6ap’epHa i30aayis, iXx 30CMOCY8AHHA, CYWiHHSA, 8AKYYMYBaAHHS,
MPOCOYEHHA.

190. Ecki3z po3mauwyeaHHA 0O6MOMOK GKMUBHOI YACMUHU CU/108020 MpPUOBMOMKO8020 0OHOGA3HO20
mpaHcgopmamopa. Obmomku HH, CH, BH (npuknadu 3Ha4yeHs HH, CH, BH).

191. Eckiz poamawysaHHA nepepizy obmomok | 6ap’epie akmugHoOi YacmuHu MpPUObMOMKO8020
mpugha3Ho20 mpaHcopmamopa.

192. Yum  su3Ha4aemoeca  nNpobusHa  Hanpyea 044  macao-bap’epHoi  izonAayii  cunosux
mpaHcgopmamopia?

193. Knacudpikayis izonauii cunosux mpaHcgpopmamopis.

194. Tunu i3onauiliHux 6ap’epie 8 cunosux MpaHchopmamopax, ix micye 3Haxo0HeHHA 8 30aayiliHuUx
MPOMIXCKax.

195. CniesiOHOWEHHA MAKCUMGAs/bHOI HAMNpyHeHoCmi enekmpuyHo20 MoAs HA Kymi KomywKu ma
cepeOHbOI HanpyxeHocmi 8 MacaaHOMYy KaHanli.

196. lMpobusHa HanpyxiceHicMb MACAAHO20 KaHaay 078 Hanpyau [pomucaosoi yacmomu,
KomymauiliHo2o ma 2p0308020 iMMynbCy.

197. 3anexcHicms amnaimyoHo20 3HAYeHHS NpPobusHOi Hanpyau 6umkoeoi (nanepo8o-macasaHoI)
i30n1a4ii 8i0 moswuHuU.

198. MosHa cxema 3amilieHH 06MOMKU mpaHcgopmamopa npu HabizaHHA iMnyascy Hanpyau ma it
yacmkosuli 8unadok 0414 No4Yamky iMmya6CHO20 MpPoyecy.

199. lMoyamkose po3nodineHHA Hanpyau, ycmanaeHe po3nodineHHA Hanpyau ma Kpusa MAKCUMasabHUX
amnaimyo repexioHo20 iMnyabCHO20 npouecy 0758 06MOMKU i3 3a3eMsaeHor Helimpansro.

200. lMoyamkoee po3nodineHHA Hanpyau, ycmaseHe po3noodineHHA Hanpyau ma Kpuea MAaxkcumMasnbHUx

amnaimyo rnepexioHo20 iMnyabCHO20 npouecy 07158 06MOMKU 3 i30/1608aAHOKO Helimpansio.
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201. EMHicHuUl 3axucm obmomxku BH mpaHcghopmamopa.

202. 3acmocysaHHsA nepensaemeHHs sumkie 8 obmomui BH mpaHcopmamopa.

203. Cxemu 207108HOI Ma 1083008XHbLOI 308Ul 06MmomKu 35 KB cunos8o020 mpaHcghopmamopa.

204. Cxema izonayii obmomku BH mpaHcghopmamopa knacy 110 KB.

205. Cxema i3onauii obmomru BH mpaHcghopmamopa Knacy 220 KB (i3 esodom Ha cepeduHy
obmMmomkKu).

206. Ocobnusocmi CywiHHA mMa npoCcoYeHHs i30Aayil CUMo8UX 8UCOKOBOAbMHUX MPAHCGhopmMmamopis.

207. Tunu 8UCoOK0B0/bMHUX NMPOXIOHUX i3019mopis. Beoou.

208. HanpyxceHicme noas Ha Kymi 3a3emat108aH020 ¢/aHUA NpoxioHoe20 i3onamopa.

209. Po3paxyHoK 008MCUHU MOBIMPAHO20 MA MACAAHO20 KiHUi8 ¢hapghoposux MOKPUWOK MpoxiOHUX
i3onamopis.

210. Po3paxyHoK diamempa cmpymorpogioHo20 cmpuxHA abo po3mipie cmpymonposioHoi mpybu
npoxidHoz20 i301amopa.

211. Po3paxyHOK i30a4yii 0518 npoxiOHo20 i30718mopa 3 cyyinbHUM meepoum OiesieKMpUKom. 3axoou
110 HedonyweHHKo Po3pA0i8 Ha CMPYMONPOBIOHOMY CMPUMCHI MA 8 308HIWHI YacmuHi i3oaamopa.

212. Ecki3 KOHCMpYKYii npoxiOHo20 i3019Mopa KOHOEeHCamopHO20 murny ma po3rnodin eneKmpu4yHo2o
11015 8 HoOMY.

213. Po3paxyHoOK i30aauii macno-6ap’epHo20 npoxioHo20 i30a9mopa.

214. Bsodu 3 nanepos8o-mdacssgHO i30/5Yi€t0 i KOHOeHCamopHUMU 06KAa0Kamu.

215. Bydosa npoxioHo20 i30a9Mopa 3 meepoum OieneKmpPUKOM i KOHOeHCaAMopHUMU 06KaadKkamu
(nepesaeu U Hedoniku muny).

216. Bu3Ha4yeHHs 8udinto8aHoi 8 06’emi izonauii esoda nomyxcHocmi.

217. Bu3Ha4yeHHsA po3rodiny memnepamypu 6 i30aayiliHomy ocmosi 8800a.

218. Bu3Ha4yeHHs merinoeiodayi 3 nosepxHi 8800Y.

219. Bu3sHauyeHHs cmilikocmi npoxiOHoz20 i30an9mopa 00 menaoeoz2o npobor Ha ocHosi nobydosu

epagpikie  3anemcHocmi e8udineaHoi nomyxHocmi y 8800 ma menaogiddaui 8i0 memnepamypu
CMpymonpoeioHo20 cmpuxcHa (cmpymorposioHoi mpybu).

220. Cxema 074 8unpoby8aHb BUCOKOK HAMpya0l MNPOMUC/A080I 4Yacmomu 3a O00MNOMO20I0
00HOa3HO020 08006MOMKOB020 MPAHCHOPMAMOpAQ.

221. Cxema Kackady mpaHcgopmamopie 05 eurpobyeaHs yabmpasuCOKO HAMpPya0to Npomucao8oi
Yyacmomu.

222, Cxema MHOMCEeHHSA 8UNpAMAeHoi 8UCOKOI Hanpyau Kokpogpma-YonmoHa.

223. Cxema eeHepamopa imnyaecHux Hanpye (MH) Apkadeesa-Mapkca. Aki enemeHmu [IH

8U3HAYAIOMb 00epPHaHHA MOBHO20 2P0308020, ANepiodUYHO20 KOMymayiliHo2o, KOAUBAAbHO20 KOMYmMaAy,iliHo2o
imnynocie lH.

224. BumiptosaHHA 8UCOKOI Harpyau 3a 00MOMO20t0 Kys1b08UX po3pAdis.

225. BumiprosaHHA 8UCOKOI Harpyau 3a 0MOMO20t0 e1eKmpoCcmamuyYyHUX Kinososemmepis.

226. BuMmipto8aHHA BUCOKOI Hanpyau 3a 00nomo20t0 nodinbHUKie Hanpyau (ix nepesaau MopigHAHO 3
ICHYOYUMU 8UCOKOBO/bMHUMU MPAaHChopMmamopamu Hanpyau).

227. OCHOBHi esfleMeHMU CU08020 BUCOKOBO/bMHO20 Kabesio.

228. OcHo8HI munu i307aUii 8UCOKOBOAbMHUX Kaberis.

229. lnacmmacoea i301auUis 8UCOKOBOIbMHUX Kabenis.

230. Kabeni 3 8’A3KUM pOCOYEHHAM.

231. MacnoHanosHeHi Kabesi.

232, Kabeni 3 nnacmmacoeoro izonayietro.

233. Kabeni 3 npumycosum 0xos100HEHHAM.

234. KopomkovacHa enekmpuyHa miyHicme i3onauii kabenis.

235. CmapiHHa i mpusana enekKmMpuYHa MiyHicme KabenbHoi izonayii.

236. XapakmepHi 3anexcHocmi enekmpu4yHoi miuHocmi 8i0 4Yacy 05 Kabenie 3 MAACMMACOB0H
i3onayieto.

237. Bubip donycmumux HanpyxceHocmel eneKkmpu4yHO20 Moss 8 eneKmpuyHuUX Kabensx.

238. Halibinbwe 3HA4YeHHs HanpyxceHocmi 8 0OHOM(UAbHUX Kabesax 3 eKpaHO8AHOK YUMiHOPUYHO
JKUAOM.

239. BunpobysaneHi Hanpyau Kabenie ripu pisHux eudax sunpobysasnbHuUXx ernausis.
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240. Halibinbwa HanpyxceHicmo eneKmpu4Ho20 o5 8 Kabesnsax 3 CeKMOPHUMU HUAAMU.

241. Halibinbwa HanpyxceHicmo 8 k-omy wapi epaduposaHoi izonayii 3 n-wapis.

242. 3oe6HiwHil padiyc HeepaduposaHoi izonayii kabens.

243. KabenbHi mygpmu.

244. Knacugpikayis i ymosu pobomu i30a5yii 06epmosux enekmpuyHUX MAWuUH 8UCOKOI Hanpyau.

245. Tepmonaacmu4yHa ma mepmopearkmueHa i304AUia eneKmMpPUYHUX MAWUH.

246. Pe2ynto8aHHA en1eKMPUYHO20 104 8 i30AAYiI eneKmpuYHUX MAWUH.

247. XapakmepucmuKu ma mexHos102ia 8U20mosseHHA i3oaayii MoHonim-2.

248. CmpyKkmypa i3oaayii 06MomKu crmamopa 3 rnosimpsaHUM 0X0/100HEHHAM Kaacy 6 KB.

249. Cmpykmypa i30aayii 06MomKu cmamopa 3 0X0100x#eHHAM 06MomKu 8000to Kaacy 20 KB.

250. Cxema pe2yno8aHHA efnieKMpuUYHo20 MoaA 8 i307AuUii eneKmpu4yHoi MAawuHU 8 30Hi 8UX00y
obmomKu 3 nasy.

251. dopmynu  po3paxyHKy eunpobysasibHUX HAMNpy2 mepMopearkmusHoi i3oaauii cmamopHux
obmomok mypbozeHepamopis, 2idpozeHepamopis, CUHXPOHHUX KOMIEHCamopis.

252, KopomKoyacHa enekmpuyHa MiyHiCme KOpPycHOI i304AUil eneKmpu4yHUX MAWUH 6UCOKOI
Harnpyeau.

253. Bubip moswUHU HOPMAsbHOI | CMOHWEHOI i30AAUiT enekmpuyHUX MAWUH 8UCOKOT Hanpyau.

254, 3anexHicmb npobusHoi HanpyxeHocmi i304ayil enekmpuyHUX MAWUH BUCOKOI Hanpyau 8io
mpusanocmi enausy.

255, Po3paxyHKogi KnamHocmi BHymMpiliHix nepeHanpye.

256. Bu3Ha4yeHHs 8unpobysasibHUX HaMpya rnpomucsa080i Yacmomu.

257. MoHaMmMsa KoopouHayii izonayii.

258. Bu3Ha4yeHHs 8unpobysasbHUX HANpy2 KomymauitiHux immnynecie.

259. Bu3Ha4yeHHs 8unpobysasibHUX HAMpYy2 2p0308UX iMybCie.

260. Cxema 3amiuyeHHs 080wWapoeoi izonayii.

261. Bu3Ha4YeHHSA HACKPi3HO20 cmpymy ma cmpymy abcopbuyii, nosHuli cmpym e i3onauii.

262. TemnepamypHuli nepepaxyHOK onopy i30aauii mpaHcghopmamopis.

263. Bu3Ha4yeHHs KoegiuieHm abcopbuii ma lio2o HOPMYBAHHH.

264. Memood «emHicmes-4acmoma», KpumepiasnoHe 8i0HOWeHHS &

S0

265. Cxema 3amiuyeHHs i30A74ii 3 ypaxysaHHAM npoyecie abcopbuii.

266. Memod «emHicmo-yac», kpumepianoHe eioHowenHs G,z / C; ma iioceo 3anexmHicme sid
memnepamypu.

267. ®yHKyioHanbHa cxema npunady MKB-7 ma npuHyun 8UMIPHOBAHHA EMHICHUX XApaKmepucmuk
i3onauyii.

268. Bu3HaveHHs KoeiyieHmie Ki ma KC Ha OCHO8i 8UMIPHOBAHHA 3MiH cmpymy abcopbuii' y Yaci.

269. MpuHyun sumiptosaHHa cmpymy abcopbuii i3onayii ma lozo peanizayia e npunadi Y-268 (3a
DYHKUYIOHAIBbHOIO CXeMOI0).

270. ®dopmyna dienekmpuyHUX 8mpam 8 i30A7uii.

271. TaHzeHC Kyma dienekmpuyHUX 8mpam K XapakmepucmuKka cmady i3oaauyii, lio2zo yymnaugicme 00
no2ipweHHA Xapakmepucmukx 8 YacmuH o6’emy izonauii.

272. TemnepamypHull nepepaxyHoK mMaH2eHca Kyma OieseKmpu4HUX empam 011 i30AAUii cunosux
mpaHcgopmamopis.

273. Cxema BUMIPHOBAHHA MAH2eHCa Kyma OieneKmpuvyHUx empam i30aauii 3a 0onomozoro
8UMIpPHOBAILHO20 MOCMA.

274. Brinue iHWOo20 8UCOKOB0AbMHO20 006AA0HAHHA HA pe3ynaemamu 8uMipy MaH2eHca Kyma
dienekmpu4HuUx empam i304auii ma memoo 8i0cMporoB8aHHSA 8i0 Ub020 8iusY.

275. Cxema ycmaHOBKU 078 8UMIPY mMaHeeHca Kyma OieneKmpuyHUX empam 304ayii 3

BUKOPUCMAHHAM ¢hazopezynamopa.

276. OuiHKa cmaHy 3a pe3yabmamamu eUuMipis tgﬁ ma jHmeHcusHocmi YP 6 i3onsayii (Hadamu 6
mab6au4yHomy 8udi).

277. Moxcnusi 3miHu tgﬁ i3onayii'y yaci (Ha NpuKknadi 8UCOKOBO/IbMHO20 88004).
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278. Bumip YP 8 eKcrinyamauii 6e3 8iOKa10YeHHA MPpayoY020 8UCOKOBOAbMHO20 061a0HAHHA (CKnad
anapamypu,).

279. Bumip 4P e eKkcnayamayii 6e3 GiOKAOYEHHA Mpayo4020 BUCOKOB0/1bMHO20 06/100HAHHA
(cnocobu siomexcysaHHA 8id 3a6a0).

280. Bumip 4P e ekcnayamayii 6e3 8i0KM0YeHHA npayro4020 8UCOKOB0AbMHO20 06/100HAHHA (posb
06pobKU pe3ynbmamie ma eusHa4YeHHA mpeHAy 3a dornomozoo EOM).

281. Memodu diaeHoCmy8aHHA CMAHy i301aYil 8UCOKOB0AbMHO20 06/100HAHHS.

282. OcHosHi 3a0ayi diaeHOCMy8aHHA CMAHY BUCOKOBO/bMHO20 e/1eKMpPoyCmMamKye8aHHS.

283. Kpamuicmbe ma iHWi xapakmepucmuku nepeHarnpye.

284. Jei epynu nepeHarnpye 6 3a71exHOCMi 8i0 NPUYUH iX BUHUKHEHHS.

285. Tpu 8udu epo3osux nepeHanpye.

286. Bnaue imnynecie 2po3osux nepeHanpyz Ha i304AUil0 eneKmpoycmaHo80K, PO3Mauwo8aHUX Ha
3HA4YHOMY 8i00as1IeHHI 8i0 Micys iX BUHUKHEHHS.

287. /Jlea sudu 8HympiwHix nepeHanpye.

288. Yomupu s8udu KeazicmauyioHapHuUx nepeHanpye.

289. lMpuyYuHU BUHUKHEHHA KOMymauiliHux nepeHarpye.

290. 3azanbHe npusHaveHHA 3ax00ie 3axucmy 8i0 nepeHarnpye.

291. lpeseHmusHi 3axodu 3axucmy 8i0 nepeHaripye.

292. BuxkopucmaHHa  Oy202aCHUX peakmopie 8 mpugasHUX cucmemax 3  i30/1608AHOKO
(komneHcosaHow) Helimpansio.

293. KomymauiliHi 3axo0u 3axucmy eid nepeHanpye.

294. Tpu OCHOBHI munu 3a3eMs€eHb 8 eNeKMPUYHUX MepPeXcax 8UCOKOI Hanpyau.

295. BuKOHQHHA 3a3eMsaeHHA yCMaHOBKU BUCOKOI Hanpyau.

296. Onip po3MmiKaHHA 303eM08a4a.

297. Jlei cknadosi onopy 3a3ems04Y020 NPUCMPOIO.

298. KoediuieHm imnynescy 3a3emarosaya.

299. 3Ha4yeHHA KoedhiyieHmy iMnynabCcy 3a3eMa08a4a MeHuwe OOUHUUI ma MOSCHEeHHA Mpu4uHu ix
BUHUKHEHHA.

300. 3HauyeHHA KoedpiyieHmy imnynbcy 3a3emaoeaydya binblie 0OUHUUIi ma MOACHEHHA Mpu4uHU ix
BUHUKHEHHA.

301. KoegpiyieHm imnynscy 048 npomaxcHUX 3a3emarosadis (hopmynal).

302. BuKoHaHHA  2nubuHHUX 3a3emsa08avie 8  palioHax 3 NUMOMUM  OMOPOM  [PyHMYy
p>=10000M-Mm

303. lMepesazu i HeOoiKU ICKPOBUX MPOMINCKI8 AK 3aXUCHUX anapamis 8i0 nepeHanpye.

304. lMepesazu i Hedoniku Mpybyamux po3pAO0HUKI8 AK 3aXUCHUX anapamis 8id nepeHarpye.

305. lMpuHyun ma nocnidosHicme Oii BEHMUNBHUX PO3PACHUKIB.

306. Ocobnusocmi 2aciHHA Oyau 8 iCKposuXx MPOMIHKax 8eHMusbHUX po3pAadHuKkie muny PBC, PBO;
PBM, PBMI; PBT, PBP/].

307. 3axucHuli KoegpiyieHm po3paoHuUKa K,

308. Bonem-amMnepHa XapakmepucmuKa HeniHiliHo20 nocnido8HO20 0ropy 8eHMUIbHO20 PO3PAOHUKA
(dinaHku A ma b).

309. AHanimuyHuli 8upas 80s16M-ammnepHOi XapaKkmepuCMuUKU eapucmopad.

310. BucoKoHeniHiliHi OKCUOHO-YUHKO8I pe3ucmopu (sapucmopu).

311. Obmexcysayi nepeHanpye HeniHiliHi (OITH) ma ix opieHMo8Hi xapakmepucmuKu O7A KAaacie
Hanpye 35, 110, 150, 220, 330, 500 kB.

312. JloziuHa cxema po3sumky epo3osux asapili /1 110 KB i suwje.

313. VimosipHicmb npopusy 6AUCKABKU Ha ¢ha3Hi Mposodu, MUHaKo4Yi mpocu.

314. Hucno 8UMKHeHb AiHii npu yoapax 6aUCKa8Ku 8 Nposooul.

315. Cxema po3paxyHKo8UX 8UNAOKI8 200308020 ypaMceHHA AiHill 3 mpocamu.

316. Yucno sUMKHEHb 8HACMIOOK 3860pOMHUX nepeKkpummis rnpu yoapax 67UCKABOK 8 8epWiUHY 0nopu.

317. Po3paxyHkosuli cmpym 67UCKABKU, 30 AKO20 MOM(/1UBe 380POMHe repeKpumms izonauyii /1.

318. Tabauysa napamempis 6auckaskozaxucmy [1/1 knacie 110...750 KB.

3109. Tabauysa napamempis 6auckaskozaxucmy [1/1 knacie 6; 35 KB.
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320.
321.
322.
323.
324.

325.

Kpusa Hebe3neyHuUx cmpymie ma KpymusHu cmpymie 6UCKasKU.
Yucso 8UMKHeHb npu yoapax 6auckasKku nobausy AiHii.

3axo0u 3a6e3neyeHHs epo3ozaxucmy [1/1 (ocobauei sunadkuy).
3axo0u 3a6e3neyeHHs epo3o3axucmy niocmaryid.

IHmepean koopdurayii AU

donycmumi pieHi eposzosux nepeHanpye 0718 CUMAOBUX MPAHCHOPMAMOPI8 | WyHMy4Yux

peakmopis knacig 35...750 kKB ma ix 8U3Ha4YeHHA.

326.
327.
328.
329.

®opmyna MNopesa-MauwkinnelicoHa.

Koedpiyienm deghopmayii ppoHMy xeusni 8HACNIOOK iMMYAbCHOI KOPOHU.

po3o3axucm nidxodie niHili o nidcmaHuid.

Po3paxyHkoee yucso siokaoueHsb niocmanyii 220 KB npu npuxodi Hebe3neyHUx X8usb 2p0308UX

nepeHanpya eHACAI00K npopusie b6AUCKABKU HA MPo8odu HA nioxo0di AiHii 6o nidcmaHuii.

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

3axucm 8id epo3zosux nepeHanpye cmopiH BH, CH ma HH cunosux mpaHcgopmamopis.

3axucm 8id epo3zosux nepeHarnpye niocmatyiti 3 ... 20 KB 3 KabeabHUMU 8CMABKAMU.

Bu3sHa4YyeHHA Kpumu4Hoi 008X UHU Midxo0y 00 niocmaHuii.

KoedgpiuieHm 3anomneHHs 08 3’€OHaHHA [1/T1— K.

Ocobnusocmi napanensHo20 npuedHaHHA PB (Or1H).

3axucm 8i0 nepeHaripyz 8 Cripouw,eHuUx cxemax rnpUeOHAHb.

Cxemu 6auckaskosaxucmy obepmosux enekmpuyHUX MaWuUH 8UCOKOI Hanpyau ma ix Nopi8HAHHS.
BuxkopucmaHHa mamepianie MYE 0nsa eubopy 3acobie 3axucmy 8i0 nepeHanpye. 3axucm 8i0

BHYMPIWHIX nepeHanpye.

338.
339.
340.
341.
342.
343.
344.
345.
34e.
347.
348.
349.
350.

Bosbm-yacosa xapakmepucmuka OfH.

Po3padHi cmpymu OFIH.

3axucHi xapakmepucmuku OflIH.

3azaneHi gidomocmi npo OfH.

Tpusasno donycmuma poboya Hanpyaa OfH, npuxkaadu.

Lonycmuma eHepeis, wo noenuHaemoca OH, npukaadu.

Bu3Ha4yeHHs 8UXIOHUX napamempis enekmpomepexci 0as aubopy OfH.
Mepesipka OlH Ha mpueano donycmumy poboyy Hanpyay.

Mepesipka 3anuwkoeoi Hanpyau OFH npu 0ii epo3osux nepeHanpye.
lNepesipka OlH 30 HABAHMAXEHHAM eHEpPIiEr0 BHYMPIWHIX nepeHarnpya.
Mpuknad eubopy OfH (kabenbHa mepexca 6 KB).

Mpuknad eubopy OlH (nosimpaHa mepexca 10 kB).

Mpuknad subopy Of1H (nosimpsaHo-kabenbHa mepexca 35 kB).

[Tepenik 3a7iKOBUX MUTaHb CKJIAJIN:

Onexkcannp ITPOLIEHKO

Apocnas 'APAH

VYxBaneHo Ha 3acifanHi Kadeapu TEOPETUIHOT ENEKTPOTEXHIKU
[TpoTokon Big »  » » 2022 poky Ne

3aBinyBau kadeapu

Mukona OCTPOBEPXOB
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