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Mporpama HaBYa/ZIbHOI AUCLUNAIHU

1. Onwuc HaBYaNbHOI AUCUMUNAIHMY, iT MeTa, NnpeaMeT BUBYAHHA Ta pe3y/bTaTh HaBYaHHA

Mporpamy HaB4YaAbHOI AUCUUNAIHM «BUMIpIOBAaHHA BMCOKUX HANPyr i BEAUKUX CTPymiB»
CKNageHo BigANOBIAHO A0 OCBITHbO-HAYKOBOI Nporpamu MigrOTOBKM Mmarictpa 3 ranysi 3HaHb 14
«EnexkTpuyHa iHXeHepia» 33 cneuianbHicTio 141 «EnekTpoeHepreTuKa, eneKkTpPOTexHiKa Ta
eNneKTpoMexXaHika».

MeTolo gUCUMNNIHMU € 3aKPINAEHHA | KOHKPEeTM3aLif 3HAaHb 3 METOAIB BMMIPHOBAHHA BUCOKUX
Hanpyr i BeNIMKUX CTpymis, OyA0BM BUCOKOBONLTHOrO BMMIipHOBaNbHOIO 06nagHAHHA Ta BU3HAYEHHSA
XapaKTepPUCTUK Takoro obnafgHaHHA, a TaKoX POpMyBaHHA Ta 3aKPIiNAEHHA Yy CTYAEHTIB HACTyMHUX
KOMMETEHTHOCTEN:

KomneTeHTHOCTi:

3K02. 3gaTHicTb A0 BUKOPUCTAHHA iIHGOPMALLIMHMX | KOMYHIKALiMHUX TEXHOOTIM.

3K03. 34aTHiCTb 3aCTOCOBYBATU 3HAHHA Y NPAKTUYHUX CUTYaLLIAX.

®K11. 3paTHICTb OUHIOBATM MOKA3HMKU HaZiMHOCTI Ta epeKTUBHOCTI ¢YyHKLiOHYBaHHA
€/1eKTPOEHEPreTUYHMX, EIEKTPOTEXHIYHMX T €NEeKTPOMEXaHIYHMX 06’EKTIB Ta cUCTEM.

®K16. 3gaTHICTb A0 MOAENOBAHHA, PO3PaxXYHKY Ta aHanNi3y napameTpiB nepexigHux Npouecis
B €/1eKTPOEHEPTETUYHMX Ta e/IEKTPOMEXAHIYHMUX CUCTEMAX.
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®K23. 3paTtHicTb BMKOPUCTOBYBATU UMGPOBI3aLi0 NPOLECIB B e/IeKTPOEHepreTMli Ta
eNneKTpoMmexaHiu,i.

NMpegmeTtom BMBYEHHA AucUMNNiHKM € 6yaoBa, MPUHUMNM  POBOTU  BMCOKOBO/IBTHOIO
BMMipIOBa/IbHOro 06N1aiHAaHHA, METOAM BUMIPIOBAHHA BUCOKMUX HaNpyr i BEJIMKUX CTPYMIB.

MporpamHi pesynbTaT HaBYaHHA, HA GOPMYBAHHA Ta NOKPALLEHHA AKUX CNPAMOBaHA
aucuunnina:

MPHO5. AHanisyBaTM npouecu B  eNIeKTPOEHEPreTMYHOMY,  ENEeKTPOTEXHIYHOMY  Ta
eNeKTpomexaHiyHoMy 06/1aiHaHHI | BiANOBIAHMX KOMMNEKCAX i CUCTEMAX.

MPHO7. Bonoaith metogamm maTemaTUyHoro Ta ¢isM4HOro mogesntoBaHHs O6’ekTiB Ta
NPOLECIB Y e/IEKTPOEHEPTETUYHMX, ENIEKTPOTEXHIYHUX Ta ENEKTPOMEXAHIYHMX CUCTEMAX.

MPH17. [emoHCTpyBaTM pPO3YMIHHA HOPMATMBHO-NPABOBMX aKTiB, HOPM, nMpaBua Ta
CTaHAapTiB B 061aCTi @N1eKTPOeHEepPreTUKN, eNeKTPOTEXHIKM Ta eNeKTPOMEXAHIKM.

MPH22. BMKOHYBaTU MOAENOBAHHA eNeKTPOEeHEePreTUYHMX Ta eNeKTPOMEXaHIYHMUX CUCTEM B
pamKax nposefeHHA AO0CNIAKEHb | BUPILWEHHA NPAKTUYHMX 3aBAaAHb.

OucumnniHa «BuMiplOBaHHA BUCOKUX HaNpyr i BEeNIMKUX CTPYMiB» € [OOMOMIKHOK AN
cneuiasbHUX €NeKTPOTEXHIYHUX AUCUUMNAIH, B AKX BUBYAKOTb €NEKTPOTEXHIYHE 06nagHaHHA Ta Moro
3aCTOCYBaHHA B e/IEKTPOEHepPreTUL, eneKTPoTexXHILi Ta enekTpomexaHiui. AucunnniHa Hanexutb Ao
BUBIPKOBUX AUCUMNAIH i BMBYAETbCA CTyZeHTamMM B 2 CeMecTpi HaBYyaHHA 3a cneuianbHicTio 141
«EnekTpoeHepreTnKka, enekTpoTexHiKa Ta efleKTpoOMexaHiKa» OCBITHbO-HAYKOBOI NpOrpamu niaAroToBKM
marictpa «EnektpoeHepreTrka Ta enektpomexaHika». La gucuunnida cnpuae ¢opmyBaHHS Y CTYAEHTIB
AOOATKOBUX  MOHATb, BMiHb Ta HaBMYOK CTOCOBHO TEOPETUYHUX OCHOB  (PYHKLiIOHYBAHHA
BMCOKOBO/IbTHOrO BMMIiptOBaNbHOIro 06/1agHAaHHA Ta MeTOZiB MOro 3acTtocyBaHHA AAS BUMIpOBaHb
BUCOKMX HaNpyr i BEAMKUX CTPYMIB. 30Kpema,

3paTtHicTb:

- nos’A3yBatv ¢i3n4yHi npouecu, AKi BiAbyBalOTbCA Nig 4Yac ekcnayaTauii BUMCOKOBONLTHOIO
BUMIipPIOBa/IbHOrO 06nagHaHHSA, 3 i3MYHMMKM SBUMWAMM Ta MATEMATUYHMMWU CNiBBIAHOLWEHHAMM, AKI
ONUCYIOTb BiANOBIAHI NpoLuecy;

- pO3paxoByBaTW MapamMeTpu BMCOKOBOJIbTHOFO BUMIiptOBaNbHOro o06iagHaHHA 3a Pi3HUX
peXumiB ix poboTK Ta y BiANOBIAHOCTI A0 Ail04MX HOPMATUBHUX AOKYMEHTIB;

- 06MpaT BUCOKOBO/JIbTHE BMMIipIOBa/sibHe 06/1aHAaHHA Y BiANOBIAHOCTI 40 YMOB eKcnayaTalii Ta
HeobXigHOI TOYHOCTI BUMipIOBaHb;

- KOPUCTYBATUCA TEPMIHOJIONED BUCOKOBO/IbTHUX BMMIPIOBAHb, PO3yMITU BigMNOBIAHI cxemn Ta
METOAMKMU BMMIPIOBaHb, BUKOPWUCTOBYBATU pPe3ynbTaTU eKCNepuMeEHTaNbHUX AOCAigXeHb AnA
BM3HAYEHHA XapaKTEPUCTUK BUMIPIOBAZIbHOrO 061aaHAHHA.

Micns 3aCBOEHHA HaBYaIbHOI ANCLUMNAIHU CTYAEHTN MatoTb NPOAEMOHCTPYBATU TaKi pesynbTaTtu
HaBYaHHA:

3HaHHA:

— 6a3osux noHAmMs rpo 6yoosy, munu ma eneKkmpogizu4Hi npouecu, wo 8iobysaromecs y
8UCOKOBO/IMHOMY 8UMIPOBAIbHOMY 06/100HAHHI;

—  30KOHOMipHOCMeli eneKMpPoOMa2HiMHOI 83AEMOOIT MiX enemeHmamu 8UCOKO80AbMHO20
8UMIpPHO8AIbHO20 06/100HAHHS;

—  30KOHOMipHOCMeli  enaAusy menao8ux MPOUecie HA  MOYHiCmb  MAacwmabHo2o
rnepemeopeHHsA BUCOKUX HArpy2 ma 8esuKux Cmpymis;

—  3aKoHOMipHOocmeli 8nausy nNapasumMHux po3nodineHux peakmueHUX CKAadosux onopis y
CXemMax 3amMiujeHHSA 8UCOKOBO/1bMHO20 BUMIPHBAAbHO20 06/100HAHHS;



— 6a308uUx MOHAMb PO MemoouU BUMIPIOBAHb BUCOKUX HArpya i 6eaAUKUX CMPYMI8 3a pi3HOT
¢popMu 8XiOHO20 BUMIPIOBAILHO20 CU2HANY;

—  npasusa 6e3ne4yHo20 KOPUCMYBAHHA BUCOKOBOIbMHUM BUMIPHBAbHUM 06/1G0HAHHAM,
—  Kaacugikayii munie 8UCOKOB0bMHO20 BUMIPHOB8AIbHO20 06/1A0HAHHS;

— memodig 00CniOHeHHA amnAimyoOHO-4aCMOMHUX XAPAKMepUCMuUK B8UCOKOBO/AbMHUX
macwmabHux nepemaeoprosayie Hanpyau i cmpymy;

YMiHHA:

—  po3paxosysamu amnnimyoOHo-4acmomHi  xapakmepucmuku 8UCOKOBO/1bMHO20
8UMIPI0BAIbHO20 06/10OHAHHA;

—  po3paxosysamu napamempu 8UCOKOBOAbMHUX MacwmabHux nepemeoprosa4ie Hanpye i
cCmpymie Ha emarni NPOEKMYBAHHS;

— po3paxosysamu apamempu BUCOKOBO/AbMHOI i30A4uii 8i0nosidoHUx mMacumabHux
rnepemeoprosayie Hamnpyau i cmpymy;

—  po3paxosysamu 8naAuU8 napasumdux €emMHocmel i iHOykmusHocmeli HA MOYHicCMb
macuwmabHo20 nepemeopeHHs Hanpye i cmpymis;

—  posodumu 8UCOKOBO/AbMHI BUMIPIOBAHHA HArnpya i cmpymie 3a 00MNOMO20I0 iCHYHOYUX
munie macuwmabHuUx nepemaeoprosayis;

—  nposodumu O0CniOHEHHA ammnaimyoOHO-4aCMOMHUX XapaKmepucmuK 8UCOKOB0/1bMHO20
8UMIPt0BAsIbHO20 06/100HAHHSA;

—  y3200My8aAMU MUoei HU3bKOBO/AbMHI BUMIPIOBAAbHI ma peecmpyrodi npucmpoi i
KabesbHi 3’€OHAHHA 3 8MOPUHHUMU KO/AAMU BUCOKOBO/AbMHUX MACWMAbBHUX nepemeoposadyis
Hanpyau i cmpymy;

— 3acmocosysamu npasunaa MmexHiku 6e3nexku npu eKcnayamauii 8ucoKo80/16MHO20
8UMIPI0BAsIbHO20 06/1GOHAHHA.

2. TpepeKBi3uTU Ta NOCTPEKBI3UTU AUCLUNAIHU (MicLe B CTPYKTYPHO-/IOTYHIN CXeMi HaBYaHHA 3a
BiANOBIAHOIO OCBITHLOIO NPOrpamoto)

Micue AucUMNAiHM B CTPYKTYPHO-/OrMYHIA CXemi HaB4YaHHA 3a BigMNOBIAHOK OCBITHbOW
nporpamoto. AucumnniHa «BumiptoBaHHA BMCOKMX HANPYr i BEAUKUX CTPYMIiB» € [AOMOMIXKHOO
ANCLUMNNIHOI B CTPYKTYpPi OCBITHBbOI Nporpamm.

OvcumnnidHa «BUMiptoBaHHA BUCOKUX HANpyr i BEIMKUX CTPYMIB» BXOAUTb A0 LMKAY BUBIpKOBUX
avcumnnid i 6esnocepegHbO MNOB’A3aHa 3 IHWMMW AUCUUMNAIHAMW HaBYaAbHUX MNNAHIB BKa3aHOro
Hanpamy.

BuBueHHA gucumniiHn 6a3yeTbCA Ha 3HAHHAX, OAEPMKAHUX B AUCUUNNIHAX: «TexHiKa BUCOKMUX
Hanpyr», «ENeKTpWUYHA 4YacTMHA CTaHUiM Ta nigcTaHuin», «TeopeTUYHi OCHOBWU ENEKTPOTEXHIKNY,
«I3onauia enekTpoTexHiyHOro obnagHaHHAY, «JiarHOCTyBaHHA CTaHY €NeKTPOTEXHIYHOro 0bnaaHaHHAY,
«EnekTpuyHi anapatm».

AuncumnniHa « BUMiptOBaHHA BMCOKUX HANpPyr i BEAAMKMX CTPYMIB» € AONOMIXKHOIO ANA BUBYEHHA
avcumnnid «YcTaHOBKM | npouecn enekTpodianyHoi TexHonorii», «BUMCOKOBO/bTHI BMMNPOOYBabHI
YCTaHOBKM», @ TAKOX ANA HAYKOBO-A0CAIAHOI NPAKTUKM CTyAeHTa.

3. 3micT HaBYaNbHOI AUCLUNAIHK
OcsimHili KoMnoHeHmM « BUMiptOBAHHA BUCOKUX HAMPY2 | 8€UKUX CMPYMIi»

Po3gin 1. BumiptoBaHHA BUCOKUX NOCTIMHUX, iMNYIbCHUX HanNpyr, MaKCMMaibHOTO Ta Ailo4oro
3HaYeHHA 3MiHHOI Hanpyru.

Tema 1.1. BumiptoBaHHA MaKCMMaNbHUX 3HAY€Hb NOCTIMHUX, IMNYNAbCHUX Ta 3MiHHUX Hanpyr 3a
[,0MOMOroto PO3PAAHUKIB

1.1.1. Bebyn. KynboBi po3pagHuKN.



1.1.2. Po3pagHukm 3 ogHopigHm nonem. CTpuKHeBI pO3PALHUKN.

Tema 1.2. BumiptoBaHHS BUCOKOI NOCTIMHOI HAaNpyru Ta Aito4oro 3HaYeHHA 3MiHHOI Hanpyru.

1.2.1. BUCOKOBO/IbTHI pe3ncTopu Ta NOAINbHUKM HaNPyru.

1.2.2. EneKTpOCTaTUYHI BONBTMETPM.

Tema 1.3. BumiptoBaHHA Ait0MOro 3Ha4Y€HHA 3MiHHOT BUCOKOT Hanpyru.

1.3.1. JooaTKoBi KOHAEHCATOPW Ta EMHICHI NOAINBHUKN HaNpyrm

1.3.2. EMHicHI TpaHcpopmaTopu Hanpyru

1.3.3. IHAYKTUBHI TpaHCPOpPMATOPU HaNpyru.

1.3.4. EneKkTpOONTUYHI TpaHCPOPMATOPU HaNpyru.

Tema 1.4. BUmiptoBaHHA MAaKCUMaANbHUX 3HAYEHb 3MIHHUX TA iMMNY/IbCHUX BUCOKUX HAMpyr.

1.4.1. BuUMiptoBaHHA MaKCMMaNbHOIo 3Ha4YeHHA Hanpyrmn no Xyby Ta ®opTecke.

1.4.2. Mpuctpoi ANna BUMIPHOBAHHA MaKCMMaNbHUX 3Ha4Ye€Hb HaMNpyru i3 3acToCyBaHHAM
NoAiNbHUKIB.

1.4.3. Npuctpoi 4Nna BUMIpPIOBAHHA iMNYAbCHUX HAaNPYr i3 3aCTOCYBaHHAM NOAINbHUKIB HAanNpyru.

Tema 1.5. BUmiptoBaHHA BMCOKUX MOCTIMHUX HAMpyr Ta MUTTEBMUX 3HAYE€Hb 3MIHHOI HaMnpyru
POTOPHUMMU KiNOBOSBTMETPAMM.

Tema 1.6. AGCONIOTHI BUMIpIOBAHHS HaNpyru.

Po3gin 2. BumiproBaHHA BUCOKMX iMNYNIbCHUX HaNpPyr 3a A0NOMOrolo No4iNbHUKIB Hanpyru.

Tema 2.1. BumiptoBanbHi NaHLOIMM Ta iX NnepefasasbHi XapaKTepUCTUKK.

2.1.1. Bwu3HayeHHA nNepefaBasibHUX XAPaAKTEPUCTUMK  LWAAXOM  BUMIPHOBAHHA  YACTOTHUX
XapaKTepPUCTUK

2.1.2. BM3Ha4yeHHA nepefaBanbHMUX XapPaKTEPUCTUK LINAXOM BUMIPIOBAHHA peaKLii cuctemm Ha
NPAMOKYTHUW iMNyNbC

2.1.3. IMNyNbCHi reHepaToOpun B CXEMAX BUMIPIOBAHHSA peaKLLiXx CUCTEMM Ha NPAMOKYTHUIM iMNybC

2.1.4. Yac HapoCTaHHA Ta Yac peakKLii Ha NPAMOKYTHUI iIMNyNbC

2.1.5. Bu3Ha4yeHHs NOXMOOK BMMIpIOBAaHHS MAaKCMMa/sbHOrO 3HAYeHHs 3pi3aHOro Ha QPPOHTI
imnynbca

2.1.6. O6epHeHW BNAUB NOAINbHUKA HANPYry Ha AKepeno BUCOKOT Hanpyru

Tema 2.2. OMiYHi NOAINBHUKN HANPYrK.

2.2.1. OMi4yHUI NOAINbHUK Hanpyrn 3 NapanenbHUm 3’ egHaHHAM eNeMeHTIB Ta 6e3 ypaxyBaHHSA
NapasnTHUX iHAYKTUBHOCTEN Ta EMHOCTEN

2.2.2. OMiYHMI NOAINBbHUK HAMNPYTX 3 ypaxyBaHHA PO3NOAINEHMX iIHAYKTUBHOCTEM Ta EMHOCTEN

Tema 2.3. EMHICHI NoAginbHUKK Hanpyrm

2.3.1. EMHICHWUI NOAINbHMK HanNpPyru Ta BNAMB €1eMEHTIB MOro NigKNOYEHHA HA XapaKTePUCTUKM

2.3.2.EMHICHUI NOAINBbHUK HANPYrX 3 30cepesKEeHO EMHICTb Ha CTOPOHI BUCOKOI Hanpyrm

2.3.3. EMHICHUIA NOAINbHUK Hanpyrn 3 po33ocepenrKEHHUMM EMHOCTAMM HA CTOPOHI BUCOKOI
Hanpyru

2.3.4. Nneye HU3bKOT HANPYrM EMHICHOrO NOAiNbHUKA Hanpyru

2.3.5. Y3rogrKeHHA Kabento B naedi HU3bKOT HanpyrM EMHICHOTO NOAIIbHUKA Hanpyru.

Po3gain 3. BumiptoBaHHA BENUKUX IMNYNbCHUX CTPYMIB

Tema 3.1. lLyHTHK

3.1.1. KOHCTpYKLU,i WyHTIB

3.1.2. BU3Ha4YeHHA XapaKTEPUCTUK LLUYHTIB

Tema 3.2. MNMoAac PoroscbKoro

3.2.1. KoHcTpyKUuii noacy PoroBcbKoro ta M10ro xapakTepucTnkm

Tema 3.3. 3acTtocyBaHHA epekTy Xonna B NPUCTPOAX BUMIPIOBAHHA BENUKUX CTPYMIB

3.3.1. KoHCTpyKUii AaT4mKiB Ha ocHOBI edeKTy Xonna

4. HaBuanbHi matepianu Ta pecypcu

4.1. OcHosHa nimepamypa
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10. Adolf J.Schwab. Hochspannungs messtecnik mexxgerate und messverfahren. Springer —
Verlag, Heidelberg. 1981.
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HaBuanbHWUA KOHTEHT
5. MeToauKa onaHyBaHHA HaBYaNAbHOI AUCLUNANIHM (OCBITHBOro KOMNOHEHTA)

Jlekyilini 3aHamMms

Ne

3/n Ha3zea memu neKyii ma nepesik 0CHOBHUX MUMAHb

Po3gin 1. BumiptoBaHHA BUCOKUX NOCTIMHUX, iMMY/IbCHUX HAaNpyr, MakCMMaAJIbHOrO Ta
Bi0YOro 3HaYeHHA 3MiHHOI Hanpyru.
1 | Tema 1.1. BumiptoBaHHA MaKCMMaNbHUX 3HAYEHb MNOCTIMHUX, IMNYAbCHUX Ta 3MiHHUX
Hanpyr 3a 4ONOMOIOI0 PO3PAAHUKIB

Nekuia Nel. Betyn. KynboBi po3paaHUKM.

NekKuia 2. Po3pagHukm 3 ogHopigHMm nonem. CTpUXKHEBI PO3PALHUKN.
2 | Tema 1.2. BumiptoBaHHA BUCOKOI MNOCTIMHOT HanNpyry Ta Aito4oro 3HayeHHA 3MiHHOI
Hanpyru.

Nekuia Ne3. BUCOKOBOIbTHI pe3ncTopu Ta NOAINbHUKK HAaNpyru.
3 Nekuia Ne4. EneKTpocTaTUYHI BONBTMETPMW.
Tema 1.3. BumiptoBaHHA 4it040ro 3Ha4eHHA 3MiHHOT BUCOKOT HaNpyru.

Nekuia 5. [logaTKOBIi KOHAEHCATOPM Ta EMHICHI NOAINBHUKM HaNpyru.

Nekuia 6. EMHicHI TpaHcPopmaToOpKU HaNpPyru.

Nekuia 7. IHAYKTMBHI TpaHchOpMaTOpU Hanpyru.

Nekuia 8. EnekTpoonTnyHi TpaHcPopmaTopu HaNpyru.

Tema 1.4. BumiptoBaHHA MaKCMMa/IbHUX 3HAYEHb 3MiHHWUX Ta iMMNYAbCHUX BUCOKMX
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https://doi.org/10.1007/978-3-319-00378-8
https://doi.org/10.1016/b978-0-7506-3634-6.x5000-x

Hanpyr.
Nekuia 9. BUMiptoBaHHA MAaKCMMaNbHOTO 3Ha4YeHHA Hanpyrun no Xyby ta dopTecK’e.
Nekuia 10. Mpuctpoi gna BUMIpHOBAHHA MAaKCMMaAIbHUX 3HAYeHb Hanpyru i3

3aCTOCYBAHHAM NOAINbHMUKIB.

Nekuia 11. MNpuctpoi ana BUMIpOBaHHA iIMNY/IbCHUX HANPYT i3 3aCTOCYBaHHAM

NoAiNnbHMKIB Hanpyru.

Tema 1.5. BumiptoBaHHA BUCOKUX MNOCTIMHMX HANPYT Ta MUTTEBMX 3HAYE€Hb 3MiHHOI
HanNpPyrn pOTOPHMUMM KiJIOBOJIbTMETPAMM.

Nekuis 12. BUMiptoBaHHA BUCOKMX NOCTIMHWUX HAaNpPyr Ta MUTTEBUX 3HAYE€Hb 3MiHHOT
HanNpPyrn pOTOPHUMM KiNnOBOJIbTMETPAMM

Tema 1.6. ABCONOTHI BUMipIOBaHHA HaNpyru.
Nekuia 13. A6ContoTHi BUMIpIOBaHHSA Hanpyru.

Po3ain 2. BumiptoBaHHA BUCOKUX iMNYAbCHUX HaNpyr 3a 4ONOMOrolo NoAi/IibHUKIB
Hanpyru.

10

Tema 2.1. BumiptoBanbHi Kona Ta ix nepeaaBasibHi XapaKTePUCTUKN.

Nekuia 14. Bu3HavyeHHA nepeaBaibHUX XapaKTEPUCTUK LAAXOM BUMIPHOBAHHA
YaCTOTHUX XapPaKTEPUCTUK.

Nekuia 15. BusHauyeHHA NnepefaBanbHUX XapaKTEPMUCTUK LUIAXOM BUMIPIOBAHHA
peakuii cuctemMun Ha NPAMOKYTHUI iMnyabC.

Jlekuia 16. IMOynbCHI reHepaTopm B CXEMaX BUMIPIOBAHHA peaKLii cMctemmn Ha
NPAMOKYTHUM iMNyAbC. Yac HAPOCTAaHHA Ta Yac peakuii Ha NPAMOKYTHWUIM iMmnynbC.

Nekuia 17. BU3HauyeHHA NOXMOOK BUMipOBaHHA MaKCMMa/ibHOTO 3HAaYeHHA 3pi3aHoro
Ha dpoHTi imnynbca. O6epHEeHMN BNAMB NOAi/IbHUKA Hanpyru Ha A*Kepeno BUCOKOI
Hanpyru.

11

Tema 2.2. OMiyHi NOAiNbHUKM Hanpyru.

Nekuyis 18. OMiYHMI NOAINBHUK HANPYrKX 3 NapanenbHUM 3’ €AHAHHAM eNeMeHTiB Ta
6e3 ypaxyBaHHA Napa3uUTHUX iIHAYKTMBHOCTEN Ta EMHOCTEN.

Nekuia 19. OMiYHMI NOAINbHUK HAaNPyru 3 ypaxyBaHHAM pPo3noaineHnx
iHAYKTMBHOCTEN Ta EMHOCTEN.

12

13

14

Tema 2.3. EMHICHI NOAINBHUKKX HaNpyrn

Nekuia 20. EMHICHMI NOAINbHUK HanNpyru Ta BNMB e/IeMEHTIB MOro NigKAYEHHA Ha
XapPaKTEPUCTUKN

Nekuia 21.EMHiICHUI NOAINBHMK HaNPyrv 3 30CepeaKeHO EMHICTb Ha CTOPOHI
BUCOKOI Hanpyru.

JNleKkuyjisa 22. EMHiICHU NOAINBbHUK HANPYrX 3 PO330CepeKEHHUMMN EMHOCTAMM HA
CTOPOHi BUCOKOI Hanpyru.

Nekuia 23. MNneye HM3bKOI HANPYIM EMHICHOTO NOAINIbHUKA HAanpyru. Y3rogKeHHs
Kabento B Nsedi HU3bKOT HanpyrM EMHICHOro NoAiibHNUKa Hanpyru.

Po3gin 3. BumipoBaHHA BEAUKUX iMNYJIbCHUX CTPYMIB

15
16

Tema 3.1. WyHTHM
Nekuia 24. KOHCTPYKLIT WYHTIB.
Nekuia 25. BU3sHauyeHHA XxapaKTepPUCTUK LLYHTIB.

17

Tema 3.2. NoAac PoroscbKoro.
Nekuia 26. KoHcTpyKLii nosicy POroBCbKOro Ta MOro XapakTePUCTUKM.

18

Tema 3.3. 3acTocyBaHHA epeKTy Xonna B NPUCTPOAX BUMIPIOBaHHA BEUKUX CTPYMIB
NeKuia 27. KOHCTpYKLUiT AaTYMKiB Ha OCHOBI edeKTy Xonna.

JlabopamopHi 3aHamMms

KinbkKictb
HasBsa nabopatopHoi pobotu aya.
roguH




1 BcTynHe 3aHATTA

2 | Jocnig»XeHHA KinoBONbTMETPIB

3 | AocnigrKeHHA BUMIpIOBa4Ya BMCOKOT HAaNpyrM NOCTIMHOIO Ta 3MiHHOIO CTPYMiB
BBH-0,8-100M

4 | locnigxeHHA BUCOKOBONLTHOIO ocumnnorpada OB-2

B I BN

5 | AocnigxeHHs TpaHchopmaTopa MOM-100/25

Bcboro: 18
lMpakmuyHi 3aHAMMA

Kinbkictb

No
/ Ha3Ba npaKTUYHOro 3aHATTA aya.

3/n

roavH
6 HocnigxeHHa undpposoro ocumnorpada OWON XDS3000 4

5 JocnigrKeHHA reHepaTopiB CMHXPOHI3aLLil peecTpaLii BUCOKOBObTHUX 4
reHepaTopiB 3 BUMiPHOBA/IbHUMWU CUCTEMAMM.

BW3HayeHHA amnAiTyAHO-4aCTOTHOI XapaKTEePUCTUKM LUIMPOKOCMYTrOBOro
noAinbHMKA Hanpyru.

B13HaueHHA NON0CK NPOMYCKaHHA iIMMAYNbCHUX BUMIPHOBANbHUX CUCTEM
LWNAXOM pPEeECTpaL,ii peaKLii Ha NPAMOKYTHUI iMMy/bC.

10 JocnigeHHA 3apakTePUCTUK BUMIPIOBA/IbHOIO LWYHTA 2

Bcboro: 18

6. CamocTiiiHa poboTa cTyaeHTa
Nos/n Bud camocmiiiHoi pobomu roouH
1 Mideomoska do nabopamopHUX MAa NPAKMUYHUX 3aHAMb, PO8eOeHHsA 20
PO3PaxyHKie 3a nep8UHHUMU OAHUMU, OMPUMAHUMU HA 1a60pamopHUX
3aHAMMAX
2 Mideomoska do MKP 10
3 Mideomoeska 0o ekzameHy 30
MoniTMKa Ta KOHTPO/b
7. MNoniTMKa HaBYaNbHOI AUCLUNANIHU (OCBITHBOrO KOMMOHEHTA)

Cucrtema BUMOT, IKi BUKNaAay CTaBUTb Nepes, CTy4eHTOM:

npasuaa BigBiAyBaHHA 3aHATb: BignosigHO Ao Hakasy 1-273 Big 14.09.2020 p. 3abopoHeHO
OLIHIOBATM MPUCYTHICTb abo BiACYTHICTb 3400yBavya Ha ayAUTOPHOMY 3aHATTI, B TOMY YUCAI
HapaxoByBaTW 3a0xo4yBasibHi abo wTpadHi 6ann. BianosigHo Ao PCO paHoi aucumnninm 6anm
HapPaxoBYOTb 3a BiAMNOBIAHI BMAM HABYA/IbHOI AKTUBHOCTI HA /MEKUiMHWX, MPaKTUYHMX Ta
NabopaToOpHUX 3aHATTAX;

npasuaa NOBEAiHKM Ha 3aHATTAX: CTYAEHT MAE MOXIMBICTb OTpMMyBaTK 6anu 3a BiANoOBiAHI BUAM
HaBYaNIbHOI aKTUBHOCTI Ha NEKUiNHMX, NPAaKTUYHUX Ta NabOpPaTOPHUX 3aHATTAX, nepesbdayveHux
PCO pgucumnniHn. BuKopuCTaHHs 3acobiB 3B’A3Ky 44a NOWYKY iHPopmauil Ha ryra-aucky
BMKNaZauya, B IHTEPHETi, B AWUCTAHUIMHOMY Kypci Ha nnatpopmi CiKOpCbKUIA 34iACHIOETHCA 3a
YMOBM BKa3iBKM BUKIAAA43;

npaBuna 3axmucty nabopaTopHUX PobIT: 4ONYCKAETLCA AK iIHAUBIAYANbHUIM 3aXMUCT NabopaToOpPHUX
pobiT, Tak i KonektMBHMM (y cKnagi 6puragu, cknag AKOi BM3HAYalOTb Ha MepLliomy



nabopaTtopHomy 3aHATTI). B 060x BMNagKax OUiHIOTb iHAMBIAYaNbHI BiANOBiAi KOXHOro

CTYOEHTa;

e 060B’A3KOBOIO YMOBOIO A,0NYCKY A0 €K3aMeHY € BignpautoBaHHA, 0popMAEHHA NPOTOKONIB Ta
3aXMUCT BCiX 1abopaTopHUX pobiT 3 AncuUMnAiHY;

e paBuaa NPM3HAYEHHA 3a0X04YBa/IbHUX Ta WTpPadHMUX 6anis:

- 3aoxo4yyBanbHi Ta wTpadHi 6ann He BXOAATbL A0 OCHOBHOI WKanau PCO, a ix cyma He
nepesuwye 10% cTapToBOi WKanu. 3aoxo4vyBasnbHi 6ann HapaxoBylOTb 3a pe3ynbTaTamu
yyacti y KadeapanbHuX, ¢aKkyNbTETCbKUX, IHCTUTYTCbKMX Ta BCEYKPAIHCbKMX HAyKOBO-
A0CNiAHMX pobOTax 3 TEMATUKKN AUCLUNNIHW;

® OANITUKA AefflaliHiB Ta NepecknaaaHb:

- HEeCBOEYACHMM 3aXUCT NabopaTopHUx pobiT nepenbayae 3mMeHLWEHHA MaKCUManabHOro 6any,
3a3HavyeHoro y PCO 3a BignoBigHWI KOHTpOAbHWUI 3axia, Ao 75 %. MiHimanbHuit 6an He
3MiHIOETbCA. AKLLO CTyAeHT(-Ka) He npoxoaus(-na) abo He 3’'aBmBcA(-naca) Ha MKP, ioro (i)
pe3ynbTaT ouiHtoeTbca y O 6GaniB. Y Takomy pasi € moxaueictb Hanucatm MKP, ane
MaKCMManbHUi ban 3a Hel byae cTaHOBUTU 75% Big, MakKCMManbHOTO;

- nepeckiafaHHsA 3axucty nabopaTtopHux pobit Ta MKP He nepeabayeHo;

e MOANITMKA WOAO0 aKagemiyHoi pobpoudecHocTi: Kogekc d4ecTi HauioHanbHOro TexHIYHOro
yHiBepcuteTy YKpaiHn «KUIBCbKMIA MOAITEXHIYHUI iHCTUTYT» https://kpi.ua/files/honorcode.pdf
BCTAHOB/IIOE 3arajibHi MOpasibHi MPUHLKUNKM, NpaBuia eTUYHOI NoBefiHKK ocib Ta nepepnbayvae
NONITUKY akagemiyHoi gobpoyecHocTi Ana ocib, Wo npaytoTb i HaBYalOTbCA B YHIBEPCUTETI,
AKMMW BOHW MalOTb KEPYBATUCb Y CBOIM AiANbHOCTI, B TOMY YMCAI NPU BUBYEHHI Ta CKNadaHHI
KOHTPONbHUX 3aXOAiB 3 KpeguTHOro Moayna «BuMMiptoBaHHA BWMCOKMX Hanpyr i BeAUKUX
cTpymiB». JTabopatopHi poboTn Ta MKP, aki He BignoBiaatoTb BUMoram gitovoro NonoxeHHA npo
cuctemy 3anobiraHHa akagemiyHomy nnariaty B KMl im. Iropa CikopcbKoro, ouiHowoTbca B 0
6aniB. Y Takomy pasi nabopatopHa poboTta abo MKP morke 6yt nepepobneHa i3 3miHOW
BapiaHTy 3aBAaHHA. MaKkcumanobHuin 6an byae 3HUKeHO Ha 25%.

e [lpn BMKOpUCTaHHI undpoBux 3acobis 38’A3Ky 3 BUKNaga4yeM (MOBinbHUIN 3B’A30K, eNeKTPOHHa
nowTa, nepenucka Ha d¢opymax Ta Yy coL. Mepexax Towo) HeobxigHO AOTPUMYBATUCH
3ara/IbHOMNPUMNHATUX E€TUUYHMX HOPM, 30Kpema OyTu BBIUNIMBMM Ta 0BmerKyBaTW CRiAKYBAHHA
po60o4YnM Yacom BMKIaZaYa.

8. BuAau KOHTPOIO Ta PEUTUHIOBA CUCTEMA OLHIOBAHHA pe3ybTaTiB HaByaHHA (PCO)

MoTouyHunit KoHTpOAnb: nabopaTopHi poboTH, NpaKTMYHI 3aBaaHHA, MKP

KaneHpapHuii KOHTPOAb: NPOBaAMUTLCA ABiYi HA CEMECTP SIK MOHITOPUHT MOTOYHOrO CTaHy BMKOHAHHA
BMMOT cunabycy.

YMOBM yCNiLLHOro NPOXOAXKEHHA KafeHAapPHOro KOHTPO0: He meHwe 50% 6aniB 3a BUKOHaHHS
HaBYaNbHOTO NAAHY ANCUMNNIHU Ha AATy KOHTPOIO, WO Nepeabayae BUKOHAHHA | 3aX1CT NabopaTopHUX
pobiT, NpakTMYHMX 3aBaaHb, MKP.

CemecTpoBMI KOHTPO/Ib: €K3aMeH

YMOBM [0MNYCKY A0 CEMECTPOBOro KOHTPOJIO: 3apaxyBaHHA ycix nabopaTopHMx pobiT Ta BMKOHAHHA
BCiX MPAKTUYHMX 33aBAAHb.

YBATA! CTyaeHTH, WO HAa MOMEHT KOHCY/IbTalil nepes eK3aMeHOM He 3aXUcTuan nabopaTopHi poboTu
abo He BMKOHaNW NpPAKTUYHI 3aBAAHHA, He [OMNYCKAlTbCA [0 OCHOBHOI cecii Ta roTyloTbcA A0
nepecknagaHHA nig v4ac A4o0AaTKOBOI cecii

3aranbHa peMTUHIOBA OLHKA CTYAEHTA MiCNA 3aBepLIeHHA CeMeCTpy CKnafaEeTbea 3 b6anis,
OTPMMaAHMUX 3a:

- BUKOHaHHS Ta 3axucT 4 nabopaTtopHux pobit;
- BUKOHAHHA 5 NPaKTUYHMX 3aBAAHb;

- BAKOHaHHS MOAY/IbHOI KOHTPObHOI poboTHw.



Ne, 3/n KoHTponbHMi 3axig, Makc. 6an Kinbkictb Bcboro
1 JTabopaTopHi poboTu 5 4 20
2 MpaKTMUYHI 3aBAaHHA 4 5 20
3 MKP (4.1, 4.2) 5 2 10
4 Ek3ameH 50 1 50
PA30OM 100

BuKoHaHHSA Ta 3axucT nabopaTtopHux pobir

Barosui 6an — 5.

MaKcumanbHa KinbKicTb 6anis 3a Bci 1abopaTopHi pobotn — 5 6anis * 4 = 20 6anis..

MiHimanbHa KinbKicTb 6aniB Ha nabopaTopHUx 3aHATTAX — 5 banis * 4 * 60% = 12 6anis.

KpuTtepii ouiHOBaHHA:

BiAMiHHA niarotoBka A0 nabopaTopHOi pPobOTU (HAABHICTL MPOTOKO/AY, 3HAHHA MeTU PoboTw,
3HAHHA OCHOBHMX TEOPETUYHUX MOJIONKEHb, fAKI NMepeBipATbCA), aKTUBHA Y4acCTb Y BUMKOHAHHI
[OCNiaXeHb, NpaBu/ibHa Ta oxalHa ob6pobKa pe3ynbTaTiB AOCAIAIB, YiTKi BiANOBIAI HA KOHTPO/bHI
NUTaHHA 3a Temoto pobotn —(0,95...1) * 5 6anis;

AyxKe pobpa niarotoBka Ao f1abopaTopHOi poboTH (HAABHICTL MPOTOKO/Y, 3HAHHA METU PoboTH,
3HAHHA OCHOBHMX TEOPETUYHMX MOJIOXKEHb, AKi MepeBipAlTbCA), MAaCMBHA Yy4acTb Y BMKOHAHHI
AocCniaxeHb, nNpaBunbHa o0bpobKa pesynbTaTiB [AOCANIAIB, BiANOBiAI HA KOHTPONbHI NUTaHHA 3a
Temoto poboTtu 6e3 cytreBux nomunok —(0,85...0,94) * 5 6anis;

nobpa niarotoBka A0 nabopaTopHOi pobOTU, aKTUBHA y4aTb Y BUKOHAHHI A0CNIAXKEHb, HECYTTEBI
NOMWAKKM Npu 0b6pobui pesynbTaTiB A0CAiAiB, HEMOBHI BiAMNOBiIAi HAa KOHTPOAbHI MUTaHHA —
(0,75...0,84) * 5 b6anis;

3a40BiNbHa MigrotoBka A0 nabopaTopHoi poboTM, MacMBHA Yy4acTb Y BUKOHAHHI AOCAIAMKEHD,
HafABHI MOMWAKM Npn 06pobLi pe3ynbTaTiB A0CNIAiIB, HEMOBHI BiAMNOBIAI HA KOHTPO/bHI MUTAHHA —
(0,65..0,74) * 5 6anis;

Hea0CTaTHA NiAroToBKa A0 nabopaTopHoi pobOTW, MAacMBHA Yy4acTb Y BWMKOHAHHI [0CNIAMKEHD,
3HaYHi NOMUAKK NpY 0bpobLi pe3ynbTaTiB AOC/IAIB, YAaCTKOBI BiANOBIAI Ha KOHTPONbHI NMUTAHHA —
(0,6..0,64) * 5 6anis;

HEroToBHiCTb A0 NabopaTopHoi poboTM, NacMBHA y4vyacTb Yy BMKOHAHHA A0CNIAXEHb, HesKicHa
0b6pobKa pe3ynbTaTiB, HEBIPHI BiANOBIAI HAa KOHTPOJIbHI NUTaHHS 3a Temoto poboTtn — 0 banis.

BUKOHaAHHA NPAaKTUYHUX 3aBAdHDb

Barosuit 6an — 4.

MaKcumanbHa Kinbkictb 6aniB 3a BCi NpakTUYHi 3aBAaHHA — 4 6ann * 5 = 20 banis.

MiHimanbHa KinbKicTb 6aniB 3a BCi NpaKkTUYHI 3aBAaHHA — 4 6ann * 5 * 60% = 12 6anis.

Kputepii ouiHIOBaHHA:

NpPaBUAbHO BUKOHaHI Ta 0bopMAeHi po3paxyHkmn — 4 6anu;

NpPaBW/IbHO BUKOHAHi PO3PaxyHKM 3 HU3bKOI TOUHICTIO abo MOMUAKM B 0POPMIEHHI PO3paxyHKiB
—3 banu;

HenpaBW/bHI  pPO3paxyHKM abo Bignosiab HagaHa 6e3 odopmneHHA piweHHA (abo 3
HenpaBWUAbHUM PilLEHHAM YM NiATacoBaHi pesynbtatn) — 0 6anis.

MoaynbHa KOHTpoNbHa poboTa




Barosui 6an — 5.

MogaynbHa KOHTpO/ibHa poboTa € NMMCbMOBOKD KOHTPO/bHOK POBOTOK 3a TEMATUKOK TEOPETUYHUX
NUTaHb, PO3IMNAHYTUX Ha NIEKUIMHUX 3aHATTAX Ha MoOMeHT nposegeHHs MKP. MKP cknagaetbca 3 2

TEOPETUYHUX NUTaHb 33 TEMOI NEKLIAHUX 3aHATb. BaroBuii 6an KOXHOIO TEOPETUYHOro MUTaHHA — 5
banis.

MaKcnmanbHa Kinbkicte 6anis 3a MKP — 5 6anis * 2 = 10 6anis.
MiHimanbHa KinbKicTb 6anis 3a MKP —5 6anis * 2 * 60% = 6 6anis.
Kputepii OUiHIOBaHHA KOXKHOIO TEOPETUYHOTo NUTaHHA MKP:
— [08Ha 8i0noeiob (He meHwe 95% nompibHoi iHhopmauyii) — 5 banis;

— 0oCcmamHbo MnoeHa 8i0noeidb (He meHwe 75% nompibHoi iHopmayii, abo nesHi
HemoyHocmi) — 4 6anu;

—  HerlosHa 8i0nosidsb (He meHwe 60% nompibHoi iHgpopmauyii ma Oeaxki cymmesi nomunKku) —
3 6anu;

He3a008inbHa 8idnogide — 0 basis.

¢opma CemecTpoBOro KOHTpPO0 — eK3ameH

— Ha eKsameHi cmydeHmu BUKOHYHOMb MUCbMOBY KOHMPOsbHY pobomy 3a memamuKoio
KpeoumHo2o Mo0dynsa. ExkzameHauiliHi numaHHA 3080QHHA BU3HAYAOMbLCA BUKAaoayem i
gionogidarome nepesniky numads, HagedeHomy y Jodamry 1 0o cunabycy.

Ek3ameHayiliHe 3a80aHHA mMicmumb 2 ek3ameHayiliHux numaHHA. lepwe ma dpyze
eK3ameHauiliHi NUMAaHHA OYiHIIOMbCA MAKCUMAnbHO y 25 6arie KoxHe.

Kpumepii oyiHro8aHHA eK3ameHayiliHo2o NUMAHHA:

—  «BIOMIHHO», N0BHA 8i0N08i0b (He meHwe 95% nompibHoi iHgpopmauii) — 24-25 banis;

—  «Oyxce 0obpe», malixe nogHa 8idnosidb HA NUMAHHA y 06CA3i He mMeHW, Hix 85%
nompibHoi iHgpopmauii, abo He3HaYHi Hemo4vHocmi — 21-23 6anis;

—  «00b6pe», docmamHbo NMosHa 8i0noeide (He meHwe 75% nompibHoi iHgpopmauii, abo
He3Ha4yHi HemoyHocmi) — 18-20 banis;

—  «30008i71bHO», HeNMo8Ha 8idnoeids y 06cA3i He MeHW Hix 65% nompibHoi iHghopmayii ma
Oeski Hecymmesi nomunku — 16-17 6anis;

—  «30008i716HO», HenosHa 8i0noeidb (He meHwe 60% nompibHoi iHgpopmayii ma desaki
cymmesi nomunku) — 15 6anis;

—  «He30008in1bHO», He30008i1bHa 8idrnogiob — 0 basis.

OCTaTOYHWIN PENTUHT CTyAeHTa CKNagae cyma 6aniB OTPMMaHMX 33 BMKOHAHHA BCiX 3aBAaHb,
nepeabayveHux PCO, Ta 32 eK3ameH.

Tabnuusa BiANOBIAHOCTI PeUTUHIOBUX H6aNiB OLLiHKaM 3a YHIBEPCUTETCbKOIO LWKaNOHo:

KinbkicTb 6anis OuiHKa
100-95 BiamiHHO
94-85 Lyxe nobpe
84-75 Hobpe
74-65 3a40BinbHO
64-60 JocTtaTHbo
MeHwe 60 He3apo0BiNbHO
He BMKOHaHi yMOBW A0MYCKY He ponyweHo




9. JopartkoBa iHpopmau,ia 3 aucumnaiHu (0OCBiTHLOro KOMMNOHEHTA)

Mepenik NUTaHb, AKi BUHOCATLCS HAa CEMECTPOBUI KOHTPOAb (K JoaaTok 1 Ao cunabycy)

Po6ouy nporpamy HaB4YanbHOI gucuunnidm (cunabyc):

CKnapeHo: cTaplwnii BUKNagay Kadbeapm TeOpeTUYHOT eNeKTPOTEXHIKM, K.T.H, FapaH Apocnas OnekcaHApoBUY;
YxBaneHo Kadeapoto TeopeTUYHOI eNleKTpoTexHikM (npotokon Ne 14 Bia 24.06.2026).
Moroa)keHo MeToaMYHOK KOMiCiEto GaKyNbTETY e/1eKTPOEHEPTOTEXHIKM Ta aBTOMATUKK (NPOTOKOA
Ne 10 Big 24.06.2026).



HdopaTtok 1

MEPENIK EK3AMEHALI,II71HMX NMUTAHb
3 KpeAUTHOro moAayna «BMMiptoBaHHA BUCOKUX HaMpPYr i BE/IMKUX CTPYMiB»

piBeHb BULLOI OCBITH ApYyrui (MarictTepcbKuin HaykoBwmit)

cneujianbHOCTI EnekTpoeHepreTnka, eN1eKTPOTEXHIKA Ta eNeKTpomexaHika — 141
OCBiTHA nporpama EnekTpoeHepreTnka Ta efleKTpomexaHika

¢opma HaBUYaHHA AeHHa

Mepenik ek3ameHayiliHux NUMAaHb, AKi BUHOCAMbCA HO cemecmposuli KOHMpPob

1. BUMiptOBaHHA MaKCMMANbHUX 3HAYEHb NOCTIMHUX, IMNYNbCHUX Ta 3MiIHHMX HANpPYyr 30 00MOMO20H0
pPO3PAOHUKI8

2. BUCOKOBONBTHI pe3ncTopu Ta NOAiINIbHUKU Hanpyru.

3. ENeKTpOCTaTUYHI BONbTMETPMW.

4. [loaaTKoBi KOHAEHCATOPWU Ta EMHICHI MOAINBbHMKM HANPYTrK ANA BUMIPIOBAHHA Ait040ro 3Ha4eHHA
3MiHHOI BUCOKOI Hanpyru

5. EMHicHi TpaHchopmaTopu Hanpyrm

6. IHAYKTUBHI TpaHCHOPMATOPM HaMNpyru.

7. BUMiptOBaHHA MAaKCMMaNbHOTO 3HAYEHHA Hanpyrn no Xyby Ta dopTeckKe.

8. MpucTpoi ana BUMiptOBaHHA MAaKCUMAJIbHUX 3HAYEHb HAMPYTK i3 3aCTOCYBAaHHAM NOAINbHUKIB.

9. MpucTpoi ANA BUMIPIOBAHHA iMNYbCHUX HANPYT i3 3aCTOCYBaHHAM NOAINbHUKIB Hanpyru.

10. BumiptoBaHHA BUCOKMX HaNpyr NpuUaagammn Ha OCHOBI iIHAYKLIT 3apAaiB.

11. BumiptoBaHHA BUCOKUX iMMYAbCHUX HaMNpyr 3a 4OMNOMOrot0 NOAINbHUKIB HAaNpyru.

12. NepegasanbHi XapaKTEPUCTUKN NOAINBHUKIB HANPYTW.

13. BM3HaueHHA nepefaBaibHUX XapaKTEPUCTMK NOLINIbHUKA HANPYru LWAAXOM BUMIPIOBAHHA MO0
YaCTOTHUX XapaKTEPUCTUK

14. BM3Ha4yeHHA nepenaBanbHMX XapPaKTEPUCTUK MNOLIIbHUKA HAaNpyru WAAXOM BUMIPIOBAaHHA peakuii
CUCTEMM Ha NPAMOKYTHUI iMNybC

15. IMNyNbCHi reHepaTopun B CXeMaX BUMIPIOBAHHA peaKLii CUCTeMM Ha MPAMOKYTHUI iMNyAbC

16. OMiYHWUIM NOAINBHMK HAaNPyry 3 NOCNIA0BHUM 3’ €AHAHHAM eNeMeHTiB Ta 6e3 ypaxyBaHHA NapasnTHNX
iHOYKTMBHOCTEM Ta EMHOCTEMN

17. OMiYHWUIM NOAINBHMK HaNpPyry 3 ypaxyBaHHA PO3NoAineHnX iHAYKTUBHOCTEN Ta EMHOCTEN

18. EMHiCHI noAinbHMKM Hanpyrn — cdepa 3aCToCyBaHHA Ta BUMOTM 40 €/1IeMEHTIB.

19. EMHiCHMI NOAiINBLHUK HANpPYrKX 3 30CcepeayKeHOo EMHICTIO Ha CTOPOHI BUCOKOI Hanpyru

20. EMHICHMI NOAINBbHUK Hanpyru 3 po33ocepeaeHHUMM EMHOCTAMM Ha CTOPOHi BUCOKOT Hanpyru.
MNneye HM3bKOI HAaNPYrM EMHICHOIO NOAINbHUKA Hanpyru

21. Y3roa)KeHHs BUMipOBasnbHOTO Kabento B naedi HU3bKOT Hanpyrn EMHICHOTO NOAiIIbHMKA Hanpyru.
22. KOHCTpYKLU,ii WWYHTIB ANA BUMIPHOBAHHA BE/IMKNX CTPYMIB.

23. BM3HaAUYEeHHA XapaKTEePUCTUK LUYHTIB

24. KoHCTpyKL,ii nosicy POroBcbKOro Ta Moro XxapakTepucTuKu

25. KOHCTpYKU,ii aTYMKiB BEIMKUX CTPYMiB HA OCHOBI edeKTy Xonna

26. ONTMYHi edeKTn Ta ix 3aCTOCYBaHHS 418 BUMIPIOBAaHHS BEJIMKMX Hanpyr

27. ONTMYHI edeKTM Ta ix 3aCTOCYBaHHA 415 BUMIPIOBAHHA BESIMKUX CTPYMIB

28. ObepHeHuI BNAMB 3acobiB BUMIPIOBAHHA Ha AXKepeno BUCOKOI Hanpyru

Mepenik ek3ameHauinHMX NnUTaHb cknas: Apocnas FAPAH
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