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Mporpama HaB4Ya/AbHOI AUCLUN/IIHU
1. Onwuc HaBYanbHOI AUCUUNAIHK, i MeTa, NpeaMeT BUBYAHHA Ta pe3ybTaTu HaBYaHHA

Mporpamy HaByanbHOI AUCUUNAIHN «BUMIpIOBAaHHA BUCOKUX HaNpyr i BeAUKUX CTPymiB»
CKNafeHo BigANoOBiAHO A0 OCBITHbO-HAayKOBOI MNpPOrpamu MigroToBKM Mmarictpa 3 raaysi 3HaHb 14
«EnekTpuyHa iHXKeHepia» 33 cneuianbHicTio 141 «EneKkTpoeHepreTMKa, eNeKTPOoTexHiKa Ta
€/IeKTPOMEXaHiKa».

MeTo AUCUMNNIHM € 3aKPINJEHHA | KOHKPETM3aLlia 3HaHb 3 MEeTOAiB BUMIPIOBAaHHA BUCOKMX
Hanpyr i Be/IMKMX CTpymiB, OyYA0BU BMCOKOBO/IbTHOIO BMMIpIOBaNbHOrO o06nagHaHHA Ta BM3HAYEHHA
XapaKTEPUCTUK TaKOro obnagHaHHA, a TakoX (GOPMYBaHHA Ta 3aKPiNAeHHA Yy CTYAEHTIB HACTYMHUX
KOMMNETEeHTHOCTEN:

KomneTeHTHOCTI:

3K02. 3aaTHiCTb A0 BUKOPUCTAHHA iIHGOPMALIMHMX | KOMYHIKALIMHMX TEXHONOTIN.

3K03. 34aTHICTb 3aCTOCOBYBATM 3HAHHA Y MPAKTUYHMX CUTYaLiAX.

®K11. 3paTHiCTb OUIHIOBAaTM MNOKA3HMKM HaAiMHOCTI Ta edeKTUBHOCTI (YHKLIOHYBaHHSA
€NeKTPOEHEPreTUYHMX, ENEKTPOTEXHIYHUX Ta e/IeKTpoOMeXaHiYHMX 06’ eKTIB Ta cUCTEM.

®K16. 34aTHICTb 40 MOAENIOBAHHSA, PO3PaxyHKY Ta aHa/i3y napameTpiB nepexigHux npouecis
B €/1eKTPOEHEPreTUYHMX Ta e/IEKTPOMEXaHIYHUX CUCTEMAX.
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®K23. 3paTHiCTb BMKOpPUCTOBYBATM LMPPOBI3aLi0 NpoLeciB B e/leKTpoeHepreTmui Ta
efleKTpoMexaHiLi.

MpeameTom BMBYEHHA AgucumMnaiHM € 6yaosa, MPUHLUMNM  POBOTM  BUCOKOBOJIbTHOMO
BMMipIOBa/IbHOro 061aiHaHHA, METOAM BUMIPIOBAHHA BUCOKUX HANpYr i BEIMKUX CTPYMIB.

MporpamHi pe3ynbTat HaBYaHHA, HA GOPMYBaHHA Ta NOKPALLLEHHA AKMX CNPAMOBaHa
aucuunniHa:

MPHOS. AwHanizyBatm npouecu B  eNeKTpOeHepreTMYHOMY, eleKTPOTEXHIYHOMY Ta
eNeKTpoMexaHiYHOMY 061aaHaHHI i BiANOBIAHMX KOMMNEKCAX i cUCTEMAX.

MPHO7. BonoAit metogamm maTemaTMyHOro Ta ¢isMYHOro moAentoBaHHA 06’eKTiB Ta
NpoLuEecCiB y eNeKTPpoeHepreTUUYHUX, eNeKTPOTEXHIYHNX Ta eNeKTPOMEXAHIYHUX CUCTEeMaX.

MPH17. [emoOHCTpyBaTW pO3YMIHHA HOPMATUBHO-NPABOBUX aKTiB, HOPM, nNpaBua Ta
CTaHAapTiB B 061aCTi eN1eKTPOEHEPTeTUKN, ENEKTPOTEXHIKM Ta €NEKTPOMEXAHIKM.

MPH22. BMKOHYBAaTU MOAENIOBAHHA €NEeKTPOEHEPreTUYHUX Ta eNeKTPOMEXAHIYHMX CUCTEM B
pamKax npoBeAeHHA AOCNIAKEHDb | BUPILWEHHA MPaKTUYHWUX 3aBAaHb.

AuvcumunniHa «BuMiploBaHHA BWUCOKMX HaNpyr i Be/IMKUX CTPyMIB» € AOMOMIPKHOW ANA
cneuianbHUX eNeKTPOTEXHIYHUX AUCUMMNAIH, B AKUX BMBYAOTb €N1EKTPOTEXHIYHE 0O6NagHAHHA Ta MOro
3aCTOCYBAHHA B €/1eKTPOEHEPreTUL,i, eNeKTPoTEXHILi Ta enekTpomexaHiui. AucumnniHa Hanexutb Ao
BUBIPKOBMX AUCUMMJIH i BUBYAETbCA CTYAEHTaMW B 2 CEMECTPi HaB4YaHHA 3a cneuianbHicTio 141
«EneKkTtpoeHepreTnKa, eNeKTpoTEXHIKA Ta eNleKTPOMeEXaHiKa» OCBITHbO-HAayKOBOI Nporpamu niarotToBKu
marictpa «EnektpoeHepretTMka Ta enektpomexaHika». Ua gucunnniva cnpuae ¢opmyBaHHS Y CTYAEHTIB
OOAATKOBMUX  MOHATb, BMiHb Ta HABMYOK CTOCOBHO TEOPETUYHUX OCHOB  (YHKLiOHYBaHHSA
BMCOKOBO/IbTHOrO BMMIiptOBasibHOro 061agHAHHA Ta METOAiB MOro 3acToCyBaHHA A5 BMMIpHOBAHb
BUCOKMX HaNpyr i BE/IMKUX CTPYMIB. 30Kpema,

3paTtHicTb:

- nos’asyBatv oi3nyYHi npouecu, AKi BigbyBatOTbCA Nig 4Yac ekcnayaTauii BUCOKOBONbTHOTO
BUMIipIOBaNIbHOrO 06nagHaHHSA, 3 QI3BMYHMMKU SBUWAMM Ta MATEMATUMYHMMMU CMiBBIAHOLWEHHAMM, AKI
OMUCYIOTb BiANOBIAHI NpoLecy;

- pO3paxoByBaTM MapamMeTpu BMUCOKOBOJIbTHOFO BUMIptOBaNbHOrO 06/1agHaHHA 33 Pi3HUX
peXXmnmis ix poboTh Ta y BigNOBIAHOCTI 40 Ai0YMX HOPMATUBHUX AOKYMEHTIB;

- 06MpaTM BUCOKOBObTHE BMMiptOBaibHe 061agHaHHA Y BigNOBIAHOCTI 40 YMOB eKcnyaTauii Ta
HeobXiaHOI TOYHOCTI BUMipOBaHb;

- KOPUCTYBATUCA TEPMIHONONED BUCOKOBOJIbTHMUX BMMIPIOBaHb, PO3yMIiTU BignoBigHI cxemn Ta
METOAMKM  BUMIPIOBaHb, BMKOPUCTOBYBATU pPe3ynbTaTM eKCNepMMEHTANIbHUX [OCAigKeHb  AnAa
BM3HAYEHHA XapaKTEPUCTUK BUMipIOBAIbHOTO 061aAHaHHA.

Micns 3aCBOEHHA HaBYa/IbHOT ANCUMMNIIHM CTYAEHTU MatOTb NPOAEMOHCTPYBATU TaKi pe3yibTaTu
HaBYaHHA:

3HAHHA:

— 6a3o08ux NoHAMb rnpo 6yoosy, munu ma eaeKkmpogizuyHi npoyecu, wo 8iobysaromecsa y
BUCOKOBO/IbMHOMY 8UMIPIO8A/6HOMY 06/100HAHHI;

—  3aKOHoMipHocmeli eneKmpomazHimHoi 83aemMO0ii Mix¢t enemMeHmMamu 8UCOKOBOMbMHO20
8UMIpP0B8AsIbHO20 06/100HAHHA;

— 3a0KOHOMipHocmell 8naugy menao8ux npouyecie HA MO4YHicMmbs MacwmabHo20
rnepemeopeHHA 8UCOKUX HArNpy2 ma 8eauKuUxX Cmpymis;

—  30KOHOMIipHOCcmeli 8rnausy NapasumMHUX po3mnoodineHux peakmueHUX CKAad008uUX oropis y
cXemax 3amiuyeHHs 8UCOKOBObMHO20 8UMIPHO8A/1bHO20 06/1A0HAHHS,;



— 6a308ux MOHAMb PO MemMoouU 8UMIPIOBAHb BUCOKUX HAMPYe i 8eAUKUX CMpPYMie 3a pPi3HOI
hopMu 8XxiOHO20 BUMIPIOBAILHO20 CU2HAAY;

—  npasus 6e3rneyHo20 KopUucmye8aHHS 8UCOKOBObMHUM 8UMIPIOBAbHUM 06/100HAHHAM,
—  Knacugikauii munie 8UCOKOB0/bMH0O20 BUMIPIOBAbHO20 06/100HAHHS,;

— Mmemodie 00cCniOHeHHA ammaimyoOHO-4aCMOMHUX XApPAaKmepucmuK 8UCOKOBO/bMHUX
macwmabHuUX nepemeoprosayis Hanpyau i cmpymy;

YMiHHA:

—  pospaxosysamu amnnimyoOHO-4acCmomHi  XapakmepucmuKu BUCOKOB0/1bMHO20
8UMIPI0BAsIbHO20 06/100HAHHA;

—  po3paxosysamu napamempu 8UCOKO80/AbMHUX MacwmabHuUX nepemeoptosayie Hanpye i
cmpymie Ha emarni MNPOEKMYBAHHA;

—  po3paxosysamu napamempu BUCOKOBO/AbMHOI i30aayii 8i0nosioHUX mMacwmabHux
rnepemeoptosa4ie Hanpyau i cmpymy;

—  po3paxosysamu 8rau8 napa3umHux €emHocmel | iHOykmusHocmel HA MOYHICMb
macwmabHo20 nepemeopeHHs Hanpye i cmpymis;

—  Mposodumu B8UCOKOBO/MbMHI BUMIPIOBAHHA Hanpya i cmpymie 3a 00NOMO20H0 iCHYHYUX
munie macwmabHux nepemaeoptosayis;

—  nposodumu 00CiOHEHHA amnaimyoOHO-4aCMOMHUX XapaKmepucmukK 8UCOKO80/bMHO20
8UMIPI08AbHO20 06/100HAHHA;

—  y3200My8amu murnosi HU3bKOBO/bMHI B8UMIPIOBAAbHI ma peecmpyrodi npucmpoi |
KabesnbHi 3’€OHAHHA 3 B8MOPUHHUMU KO/AAMU BUCOKOBO/AbMHUX MacuwmabHux nepemsoprosadyis
Hanpyau i cmpymy;

— 3acmocosysamu npasund mexHiku 6e3rneku npu exkcrayamayii 8UuCoOKo0B80/bMHO20
8UMIP0BAIbHO20 06/100HAHHS.

2. TMpepeKkBi3uTU Ta NOCTPEKBI3UTU AUCLUNAIHK (MicLe B CTPYKTYPHO-/IOTYHIA CXeMi HaBYaHHA 3a
BignNoBigHOI0 OCBITHLOIO NPOrpamolto)

Micue AMCUMNAIHM B CTPYKTYPHO-NOTMYHIM CXemMi HaBYaHHA 3a Bi4NOBIAHOK OCBITHLOK
nporpamoto. AucumnniHa «BuMMIiptOBaHHA BUCOKMUX HANPyr i BEAMKUX CTPYMIiB» € [AOMNOMIKHOO
ANCUMNNIHOI B CTPYKTYPI OCBITHBOI Nporpamm.

Oucumnnida «BumiptoBaHHA BUCOKMX HANpyr i BEIMKUX CTPYMIB» BXOAMUTb A0 LUNKAY BMBIpKOBUX
avcumnnid i 6esnocepegHbo NoB’A3aHa 3 HWMMW AUCUMNAIHAMM HaABYa/ibHUX MNAAHIB BKa3aHOro
Hanpamy.

BuByeHHA gucumnniHn 6a3yeTbCA HA 3HAHHAX, O4EpPXaHWX B AucuMniiHax: «TexHika BMCOKMX
Hanpyr», «EnekTpuMyHa 4YacTMHa CTaHUiA Ta NigcTaHuin», «TeopeTUYHi OCHOBW ENIeKTPOTEXHIKNY,
«l3onAauia enekTpoTexHiYHOro obnagHaHHA», «[liarHOCTYBAHHA CTaHy €/IeKTPOTEXHIYHOTO 061agHAHHAY,
«EneKkTpuYHi anapatm».

Oncumnnida «BumiptoBaHHA BUCOKMX HAMNPYr i BEAMKUX CTPYMIB» € AOMOMIXKHOI ANA BUBYEHHSA
avcumnnid «YCTaHOBKM | npouecu enekTpodismyHoi TexHoorii», «BMCOKOBONbTHI BUNpPOOYBasibHI
YCTAHOBKM», @ TAKOX A1 HAYKOBO-A0CNIAHOT NPAKTUKM CTYAEHTA.

3. 3micT HaBYaNbHOI gUCUUNNIHU
OcsimHili KoMMoOHeHM «Bumipto8aHHA BUCOKUX HArpye i 8eaAUKUX CMpPymig»

Po3gin 1. BumiptoBaHHA BUCOKUX NOCTiIMHUX, iMNY/IbCHUX Hanpyr, MakCMMa/ZIbHOrO Ta Ail04Y0ro
3HaYeHHA 3MiHHOI Hanpyru.

Tema 1.1. BUmiptoBaHHA MAKCMMa/IbHUX 3HAaY€Hb MOCTINHUX, IMNYNbCHUX Ta 3MiHHMX HaNpyr 3a
[0MOMOroL0 PO3PAAHUKIB

1.1.1. Bcbyn. KynboBi po3pagHUKK.



1.1.2. Po3pagHuKn 3 ogHopigHUM nonem. CTpUKHEBI pO3pAaHUKN.

Tema 1.2. BumiptoBaHHA BUCOKOI NOCTIMHOT HAaNpyru Ta 4ito40ro 3Ha4eHHA 3MiHHOT Hanpyru.

1.2.1. BACOKOBONbTHI pe3UCTOPU Ta NOAINbHUKN HaNpyru.

1.2.2. EneKTpOCTaTUYHI BONBTMETPMU.

Tema 1.3. BumiptoBaHHA 4il040Oro 3Ha4YeHHA 3MiHHOT BUCOKOT Hanpyru.

1.3.1. JonaTKOBi KOHAEHCATOPW Ta EMHICHI MOAINIBHUKN HaNpyru

1.3.2. EMHicHi TpaHChOpMaATOpPU HaNPyrK

1.3.3. IHAYKTMBHI TpaHchOpMaTOpPU Hanpyru.

1.3.4. EnekTpoonTmyHi TpaHchopmaTopm Hanpyru.

Tema 1.4. BUmiptoBaHHA MaKCUMaJIbHUX 3HaYeHb 3MIiHHUX Ta IMAYNbCHUX BUCOKUX HaMpyr.

1.4.1. BuMiptoBaHHA MaKCMMa/IbHOrO 3HauYeHHA Hanpyru no Xyby ta ®opTecke.

1.4.2. Mpuctpoi AnA BUMIPIOBAHHA MAKCMMaNbHUX 3HayeHb Hanpyrn i3 3acToCyBaHHAM
NoAiNbHUKIB.

1.4.3. NMpucTpoi ANa BUMIpIOBAHHA iMMNY/IbCHUX HANPYT i3 3aCTOCYBaHHAM MNOAINbHUKIB Hanpyru.

Tema 1.5. BumiptoBaHHA BMCOKMX MOCTIMHMX HANpyr Ta MMUTTEBMX 3HAYE€Hb 3MIHHOI Hanpyru
POTOPHUMMW KiNOBOSBTMETPAMM.

Tema 1.6. ABCONIOTHI BUMIPIHOBAHHA Hanpyru.

Po3gin 2. BumiptoBaHHA BUCOKUX iMNYNIbCHUX HANpyr 3a A40NOMOroI0 NOAINbHUKIB Hanpyru.

Tema 2.1. BumiptoBanbHi NaHLIOMM Ta iX NepefaBasibHi XapaKTePUCTUKMU.

2.1.1. Bwu3HauyeHHA nepefaBafibHUX XapaKTePUCTUK LIAAXOM  BMMIPIOBAHHA  YaCTOTHUX
XapaKTepuUCTuK

2.1.2. BU3HayeHHA nepenaBasibHUX XaPAKTEPUCTUK LUNAAXOM BUMIPIOBAHHA peaKLii cMctemn Ha
NPAMOKYTHUI iMNyNbC

2.1.3. IMNynbCHi reHepaTopu B CXeMax BUMIPIOBAHHA peaKLLiXx CUCTEMUW HA NPAMOKYTHUI iMNybC

2.1.4. Yac HapoCTaHHA Ta Yac peakuii Ha NPAMOKYTHUIN iMNyAbC

2.1.5. BM3HayeHHA MOXMOOK BUMIPIOBAHHA MAKCMMANbHOTO 3HAYeHHA 3pi3aHOro Ha QPOHTI
imnynbca

2.1.6. ObepHeHU BNAMB NOAINbHMKA HAaNpyru Ha AKepeno BUCOKOI Hanpyru

Tema 2.2. OMiYHI NOAINBHUKN HANPYrK.

2.2.1. OMiYHUIM NOAINbHUK HAMNPYrK 3 NapanenbHUM 3’€IHAHHAM e/leMeHTIB Ta 6e3 ypaxyBaHHS
napasuTHUX iHAYKTMBHOCTEN Ta EMHOCTEN

2.2.2. OMiYHWMI NOAINbHUK HanNpyru 3 ypaxyBaHHA PO3NOAINEHUX iHAYKTUBHOCTEM Ta EMHOCTEMN

Tema 2.3. EMHICHI NOAJINbHUKK Hanpyrn

2.3.1. EMHICHMI NOAINbHUK HANPyry Ta BN/JNB €/1eMEHTIB MOro MiZIKNOYEHHA HA XapaKTePUCTUKN

2.3.2.EMHICHMI NOAINBbHUK HANpPYrX 3 30cepesKeHO EMHICTb Ha CTOPOHI BUCOKOI HanNpyru

2.3.3. EMHICHUI NOAINBbHUK HaMpPyrM 3 pO330CEPEAKEHHUMMN EMHOCTAMM Ha CTOPOHI BMCOKOI
Hanpyru

2.3.4. Nneye HNU3bKOI HANPYrM EMHICHOro NoAiNAbHMKA Hanpyru

2.3.5. Y3rogeHHA Kabento B naeyi HU3bKOi HAaNPYrM EMHICHOrO NOAINbHUKA Hanpyru.

Po3gin 3. BumiptoBaHHA BEIMKUX iMNYZIbCHUX CTPYMIB

Tema 3.1. lUyHTHM

3.1.1. KOHCTpYKUiT WyHTIB

3.1.2. BU3Ha4YeHHSA XapaKTEPUCTUK LUYHTIB

Tema 3.2. lMosac PoroscbKoro

3.2.1. KoHcTpyKUii noacy POoroscbKOro ta Moro XxapakrepucTmuKu

Tema 3.3. 3acTocyBaHHA edeKTy X0nna B NPUCTPOSIX BUMIPIOBAHHA BENMKUX CTPYMIB

3.3.1. KoHCcTpyKUii AaT4mKiB Ha ocHOBI edeKTy Xonna

4. HaB4yanbHi maTtepianu Ta pecypcu

4.1. OcHosHa nimepamypa
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HaBYaNbHUW KOHTEHT
5. MeTtoguKa onaHyBaHHA HaBYa/IbHOI AUCLMNAIHU (OCBITHBOrO KOMMNOHEHTA)

JleKkyiliHi 3aHaMmMsA

Ne

s/ Ha3zea memu neKyii ma nepenik 0CHOBHUX NUMAHb

Po3ain 1. BumiptoBaHHA BUCOKMX NOCTIMHUX, iIMNYNIbCHUX HAaNpPyr, MaKCMMaIbHOrO Ta
AiYOro 3Ha4YeHHA 3MiHHOI Hanpyru.
1 | Tema 1.1. BumiptoBaHHA MaKCMMaNbHUX 3HAYEHb NOCTIMHUX, IMAYAbCHUX Ta 3MIHHUX
Hanpyr 3a 4ONOMOrOH PO3PALAHMKIB
Nekuia Nel. Bcryn. KynboBi po3pAaaHMKN.
NekKuis 2. Po3pagHUKK 3 ogHopigHUM nonem. CTpUXKHEBI pO3pALHUKMN.
2 | Tema 1.2. BuUMiptoBaHHA BUCOKOI NOCTIMHOT Hanpyru Ta 4ito4oro 3Ha4YeHHA 3MiHHOI
Hanpyru.
Nekuia No3. BUCOKOBObTHI pe3nCTOpPM Ta NOLIIbHUKN HANpPYru.
3 NekKuia Ned, EneKkTpoCTaTU4HI BOIbTMETPM.
4 | Tema 1.3. BumiptoBaHHA Ait04Oro 3Ha4eHHA 3MiHHOT BUCOKOI Hanpyru.
NeKuia 5. [logaTKOBI KOHAEHCATOPM Ta EMHICHI NOAINBHUKN HaNpyru.
NeKujia 6. EMHicHI TpaHchoOpMmaTopK Hanpyru.
Nekujis 7. IHAYKTUBHI TpaHchopmaToOpU HaNpyru.
Nekujia 8. EnekTpoonTUyHi TpaHchopMaTopm Hanpyru.

Tema 1.4. BUMiptoBaHHA MaKCMMaNbHUX 3HaY€Hb 3MiHHUX Ta iIMMY/IbCHUX BUCOKUX
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Hanpyr.
JNeKkujia 9. BUmiptoBaHHA MaKCMMANbHOrO 3HAYeHHA Hanpyru no Xyby Ta PopTeck’e.
NekKuia 10. MpucTpoi gna BUMIpIOBaHHA MAaKCMMaIbHMX 3HAaY€Hb HaNpyru i3

3aCTOCYBaHHAM MOAINbHUKIB.

Nekuia 11. NMpucTtpoi Ana BUMIpHOBAHHA IMNY/IbCHUX HAMPYr i3 3aCTOCYBaHHAM

NOAiNbHMKIB HaNpyru.

Tema 1.5. BUmiptoBaHHA BUCOKUX MOCTIMHMX HANpPyr Ta MUTTEBUX 3HAYEHb 3MiHHOI
Hanpyru poTopHUMM KiNOBO/IbTMETPaMU.

Nekuja 12. BumiprtoBaHHA BUCOKUX MOCTIMHUX HANPYTr Ta MUTTEBUX 3HAYE€Hb 3MiHHOI
HanNpyrn poToOpHMMM KiOBOAbTMETpaMMU

Tema 1.6. AGCONOTHI BUMIPIOBAHHSA HAMNpyru.
Jlekuja 13. A6CoNtoTHI BUMIpPIOBaHHA Hanpyru.

Po3gin 2. BumiptoBaHHA BUCOKUX iMNY/IbCHUX HaNpyr 3a A0MNOMOrOI0 NOAiNIbHUKIB
Hanpyru.

10

Tema 2.1. BumiptoBanbHi Kona Ta ix nepenaBanbHi XapaKTEPUCTUKM.

Nekuia 14. BusHauyeHHA nepegaBasibHUX XapaKTEPUCTUK LWNAXOM BUMIPHOBAHHA
YaCTOTHMX XapPaKTEPUCTUK.

Nekuia 15. BU3sHayeHHA nepenaBasibHUX XapPaKTEPUCTUK LIAAXOM BUMIPHOBAHHA
peakuii cucteMun Ha NPAMOKYTHUI iMNybC.

JNleKkuia 16. ImNynbCHI reHepaTopKu B CXeMax BUMIPIOBAHHA peaKuii cMctemu Ha
NPAMOKYTHUIM iMmnynbc. Yac HApOCTaHHA Ta Yac peakKuii Ha NPAMOKYTHUI iMNyJibC.

JNekuia 17. BU3HayeHHA NoxMboK BUMiPHOBAHHA MaKCMMaJ/IbHOro 3HaYeHHA 3pi3aHoro
Ha PpoHTi imnynbca. O6epHEHUI BNAMB NOAi/IbHMKA Hanpyru Ha AKepeno BUCOKOI
Hanpyru.

11

Tema 2.2. OMiYHi NOAINBHMKM HaNpPyru.

Nekuja 18. OMiYHWMIN NOAINbHUK Hanpyru 3 NapanenbHUM 3’ €AHAHHAM eleMeHTIB Ta
6e3 ypaxyBaHHA Napa3mMTHUX iHAYKTUBHOCTEN Ta EMHOCTEN.

Jekuja 19. OMiYHWMIM NOAINbHUK HanpyrK 3 ypaxyBaHHAM PO3NOAiNeHMX
iHAYKTUBHOCTEN Ta EMHOCTEN.

12

13

14

Tema 2.3. EMHICHI nOAiNbHUKK Hanpyrn

Nekuia 20. EMHiICHUI NOAINBHUK HAaNPYrX Ta BNAMB eIeMEHTIB MOro NigKAOYEHHSA Ha
XapaKTepPUCTUKH

Nekuia 21.EMHICHMI NoAINbHUK HAanNpyru 3 30cepeaKeHo0 EMHICTb Ha CTOPOHI
BUCOKOT Hanpyru.

Nekuia 22. EMHICHUI NOAINBHUK HAaNpPyrn 3 po33ocepeaeHHUMM EMHOCTAMM Ha
CTOPOHI BUCOKOT HANpyru.

NekKuia 23. MNneye HU3bKOT HAaNPyrM EMHICHOTO NOAiIbHMKA HAaNPyru. Y3roaKeHHa
Kabento B naedi HU3bKOT HaNPyrM EMHICHOIO NOAINIbHMKA Hanpyru.

Po3gin 3. BumiptoBaHHA BE/IMKUX iMNY/IbCHUX CTPYMIB

15
16

Tema 3.1. lLyHTHM
NeKuia 24. KOHCTpYKUL,ii WYHTIB.
JleKkuia 25. BU3HaAUYeHHA XapaKTePUCTUK LLYHTIB.

17

Tema 3.2. MNoac PoroscbKoro.
NeKujin 26. KoHCTpyKL,ii noAcy POroBCbKOro Ta MOro XxapakTepUCTUKM.

18

Tema 3.3. 3acTocyBaHHA edeKTy X013 B NPUCTPOAX BUMIPHOBAHHA BENMKUX CTPYMIB
Nekuia 27. KOHCTPYKLii 4aT4MKiB Ha OCHOBI edeKTy Xonna.

JlabopamopHi 3aHAMmM=A

3/n

KinbKictb
HasBa nabopatopHoi poboTtu aya.
roavH




1 BcTynHe 3aHATTA 2
2 JocnigeHHA KinoBonbTMETpPIB 4
3 JocnigyeHHA BUMiptOBa4a BUCOKOI HAMpyrn NOCTIMHOIO Ta 3MiHHOTO CTPYMiB 4
BBH-0,8-100M
4 | JocnigXeHHs BUCOKOBOIbTHOIO ocuunorpaga OB-2 4
5 | OocnigxeHHs TpaHcpopmaTopa MOM-100/25 4
Bcboro: 18
MpakmuyHi 3aHAMMA
Ne Kinbkictb
Ha3Ba npakTUYHOro 3aHATTA aya.
3/ roavH
JocnipxeHHa undposoro ocumaorpapa OWON XDS3000 4
JocnigeHHA reHepaTopiB CMHXPOHI3aL,ii peecTpau,ii BACOKOBONbTHUX 4
reHepaTopis 3 BUMIPIOBAZIbHMMM CUCTEMAMM.
BM3HayeHHA amnAiTyA4HO-4aCTOTHOI XapaKTEePUCTUKM LUIMPOKOCMYTOBOrO
NoAiNbHUKA Hanpyru. 4
BM3HauYeHHA NONOCKM NPONYCKAHHA iIMMYNbCHUX BUMIPHOBAJIbHUX CUCTEM
LWNAXOM PEeEeCTpaL,ii peaKuii Ha NPAMOKYTHUIM iMNyAbC. 4
10 JocnigKeHHA 3apaKTEPUCTUK BUMIPIOBA/IbHOIO LUYHTA 2
Bcboro: 18
6. CamocrTiiiHa poboTa cTygeHTa
No3/n Bud camocmiliHoi pobomu FoduH
1 lideomoska 0o nabopamopHUX Ma NPAKMUYHUX 3AHAMb, NMPOBEOEHHSA 20
pO3pPAaxXyHKi8 30 Nep8UHHUMU OGHUMU, OMPUMAHUMU Ha 1a60pamopHUX
3aHAMMAX
2 lideomoska 0o MKP 10
3 lideomoeska 0o eK3ameHy 30

MoniTUKa Ta KOHTPONb

7. NoniTMKa HaBYaAbHOI AUCUUNNIHK (OCBITHBOrO KOMMNOHEHTA)

Cuctema BUMMOT, IKi BUK/agay CTaBUTb Nepes, CTy4eHTOM:

npasuna BiABiAyBaHHA 3aHATb: BignosigHo Ao Hakasy 1-273 Big 14.09.2020 p. 3abopoHeHO
OLLiIHIOBATM MPUCYTHICTb abo BiACYTHICTb 3406yBaya Ha ayAUTOPHOMY 3aHATTI, B TOMY YMCAI
HapaxoByBaTW 3a0xo4yBa/ibHi abo wTpadHi 6ann. BionosiaHo Ao PCO gaHoi aucumnninm 6anm
HapaxoBYyHOTb 3a BIAMOBIAHI BMAWM HaBYaNIbHOI AKTUBHOCTI HA NEKUiMHUX, NPaKTUYHUX Ta
NabopaTopHMUX 3aHATTAX;

npaBuNa NOBEAIHKM Ha 3aHATTAX: CTYAEHT Ma€ MOX/IMBICTb OTPMMYBaATK 6anu 3a BigNOBIAHI BUAM
HaBYaNIbHOI aKTUBHOCTI Ha NEKUiMHUX, NPAKTUYHUX Ta NabopPaTOpPHUX 3aHATTAX, nepeabdayeHmnx
PCO paucumnninv. BuKopucTaHHA 3acobiB 3B’s3Ky AnA nowyky iHGopmauii Ha ryrn-aAmncky
BWUKNaga4ya, B iHTEPHETi, B AMCTaHUiMHOMY Kypci Ha nnaTtdopmi CiKOPCbKUI 3A4INCHIOETLCA 3a
YMOBW BKa3iBKW BUKNALaYa;

npasuaa 3axucTy nabopaTtopHux pobiT: A4ONYCKAETbCA AK iHAMBIAYaNbHUI 3axUCT NabopaTopHMX
pobiT, Tak i KonekTMBHMM (y cKknapai 6puragu, cKknag sKoi BM3Ha4YaloTb Ha Mepliomy



nabopatopHomy 3aHATTi). B o6ox BMNaZaKax OUiHIOWTb iHAMBIAyaNbHI BiANOBIAI KOXHOro

CTYAEHTa;

e 060B’A3KOBOID YMOBOIO A0ONYCKY A0 €K3aMeHy € BianpautoBaHHA, opopMIeHHA NPOTOKOAIB Ta
3axucT BCix n1abopaTtopHUX pobiT 3 gucunnniHm;

® MpasBuaa NPU3HAYEHHA 3a0X04YBa/IbHUX Ta WTPaPHMX HBanis:

- 3aoxo4yyBanbHi Ta wWTpadHi 6ann He BXOAATb A0 OCHOBHOI wWKanm PCO, a ix cyma He
nepesunwye 10% cTapToBOi WKanW. 3aoxo4vyBasibHi 6ann HapaxoByKOTb 3a pe3ynbTaTamu
yyacTi y KadeapanbHuxX, aKyAbTETCbKUX, IHCTUTYTCbKMX Ta BCEYKPAIHCbKMX HAYKOBO-
A0CNIAHMX POBOTax 3 TEMATUKUN AUCLUNAIHN;

e MOANITUKA AeANaliHiB Ta NepecknanaHb:

- HEeCBOEYaCHWI 3axMcT nabopaTopHUx pobiT nepeabayae 3meHLWEHHA MakcumanbHoro bany,
3a3HayeHoro y PCO 3a BiagnoBigHWI KOHTPONbHUI 3axia, Ao 75 %. MiHimanbHuit 6an He
3MiHIOETbCA. AKLWO CTyAeHT(-Ka) He npoxoaus(-na) abo He 3’aBuBcA(-naca) Ha MKP, 1ioro (i)
pe3ynbtaT ouiHeTbca y 0 6anie. Y Takomy pasi € moxausictb Hanucath MKP, ane
MaKcMManbHUit 6an 3a Hei byae cTaHOBUTU 75% Bi, MaKCMManbHOro;

- nepecKnagaHHsA 3axucty nabopaTopHux pobit Ta MKP He nepeabayeHo;

e OANITMKa WOA0 akagemiyHoi pobpouyecHocTi: Kogekc 4ecti HauioHasnbHOro TexHiYHOro
yHiBepcuTeTy YKpaiHu «KUIBCbKMIA noniTexHiyHnn iHcTuTyT» https://kpi.ua/files/honorcode.pdf
BCTAHOB/IKOE 3arajibHi MOPasibHi MPUHLKUNK, NpaBuia eTUYHOI NoBeAdiHKM ocib Ta nepenbayae
NONITUKY akagemMiyHoi gobpoyecHoCTi Ans ocib, Wo npauloTb | HaBYaOTbCA B YHIBEPCUTETI,
AKMMM BOHW MaAIOTb KEpPyBaTUCb Yy CBOIM AiANbHOCTI, B TOMY YMUCAi NPW BUBYEHHI Ta CKAAAaHHI
KOHTPOJIbHUX 3axoAiB 3 KpeguTHOro moaynsa «BumiptoBaHHA BUCOKMX HaMpyr i BEJIMKUX
cTpymiBy». JTabopatopHi pob6oTn Ta MKP, akKi He BignoBigatoTb BMUMOram Aito4oro MNosoxKeHHs Npo
cuctemy 3anobiraHHs akagemiyHomy nnariaty B KMl im. Iropa CikopcbKkoro, oujiHiooTbes B 0
6anie. Y Takomy pasi nabopatopHa pobota abo MKP moxke 6yTM nepepobneHa i3 3miHOM
BapiaHTy 3aBAaHHA. MaKcMmanbHUi 6an 6yae 3HUKeHOo Ha 25%.

e [lpn BMKOpUCTaHHI undpoBux 3acobis 38’A3Ky 3 BUKNAZaYeM (MOBINbHMIA 3B’A30K, eNEeKTPOHHa
nowTa, nepenucka Ha ¢opymax Ta Yy COL. Meperkax Touwo) HeobxiAHO AOTPMMYBATUCH
3aranbHOMNPUIMHATUX €TUYHUX HOPM, 30Kpema OyTu BBiUAMBMM Ta 0BMeXKyBaTW CRNiNKyBaHHA
pobo4nm Yacom BMKIaZaYa.

8. Buau KOHTPO/IIO Ta peiTUHroBa CUCTEMA OLiHIOBaHHA pe3yabTaTiB HaByaHHA (PCO)

MoTouYHU KOHTPO/Ib: NabopPaTopHi PobOTU, NPaKTUYHI 3aBAaHHA, MKP

KaneHaapHUA KOHTPO/b: NPOBAAUTLCA ABiYi HA CEMEeCTp AK MOHITOPUHI NMOTOYHOrO CTaHy BMKOHAHHSA
BUMOT cunabycy.

YMOBM yCNiWHOro NPOXOAMKEHHA KaIeHAAPHOrO KOHTPO/O: He MeHwe 50% 6aniB 32 BUKOHaAHHA
HaBYa/IbHOTO NJIaHY AUCLUMNAIHWU HA AaTy KOHTPOIIO, WO nepeabayvyae BUKOHAHHA i 3aXUCT 1abopaTopHMX
pobiT, NpakTMYHMX 3aBaaHb, MKP.

CemecTpOoBMit KOHTPO/Ib: EK3aMEH

YMOBM A0NYCKYy A0 CEMECTPOBOro KOHTPO/IO: 3apaxyBaHHA YyCix N1abopaTopHUX pobiT Ta BMKOHAHHA
BCiX MPAKTUYHNX 3aBAAHb.

YBATA! CTyaeHTH, WO Ha MOMEHT KOHCYAbTALil nepes ek3ameHOM He 3axXMcTuUaM labopaTopHi poboTn
abo He BMKOHaNM MNpPaKTUYHi 3aBAaHHA, He /[AOMycKalTbCA A0 OCHOBHOI cecii Ta roTyioTbcAa A0
nepecknagaHHA nig 4Yac o4aTKOBOI cecii

3aranbHa PeNTUHIoBa OLiHKa CTyAEeHTa Nic/iA 3aBepLUEHHA CEMECTPY CKNaaaeTbeA 3 banis,
OTPMMaHMX 3a:

- BUKOHAHHA Ta 3ax1CT 4 nabopaTopHux pobiT;
- BUKOHAHHA 5 NPaKTUYHMX 3aBAaHb;

- BUKOHAHHS MOAY/1bHOT KOHTPOJIbHOI PO6OTH.



Ne, 3/n KoHTponbHWIA 3axia, Makc. 6an Kinbkictb Bcboro
1 NabopaTtopHi poboTu 5 4 20
2 MpaKTU4YHi 3aBAAHHA 4 5 20
3 MKP (4.1, 4.2) 5 2 10
4 Ek3ameH 50 1 50
PA30OM 100

BMKOHaHHA Ta 3axUCT 1abopaTopHUx pobirt

Barosuin 6an — 5.

MaKcrMmanbHa KinbkicTb 6aiB 3a Bci nabopaTopHi pobotn —5 6anis * 4 = 20 6anis.

MiHiMmanbHa KinbKicTb 6aniB Ha nabopaTtopHMX 3aHATTAX — 5 6anis * 4 * 60% = 12 6anis.

KpuTtepii ouiHOBaHHA:

BiAMiHHA nigrotoBka Ao nabopaTopHoi poboTu (HaABHICTb MPOTOKOAY, 3HAHHA MeTu poboTw,
3HAHHA OCHOBHMX TEOPETUYHUX MOJIONKEHb, fAKI NepeBipAlTbCA), aKTUBHA y4yacTb Y BMKOHAHHI
AOCNiAXeHb, NPaBMibHa Ta OxaliHa 06pobKa pe3ynbTaTtiB A0CANiAiIB, YiTKi BiANOBiAl HA KOHTPO/bHI
NUTaHHA 3a Temoto pobotn —(0,95...1) * 5 b6anis;

ayxe pobpa nigrotoBka Ao nabopaTopHOi poboTHU (HaABHICTb NPOTOKONY, 3HAHHA MeTU PoboTw,
3HAHHA OCHOBHMX TEOPETUYHUX MOJIOXKEHb, AKi MepeBipATbCA), MACMBHA Y4YacCTb Y BMKOHAHHI
AoCniaXKeHb, NpaBuabHa 0bpobKa pesynbTaTiB A0CAIAIB, BiANOBiAI HA KOHTPOAbHI MUTAHHA 3a
Temoto poboTn 6e3 cytreBux nomunok —(0,85...0,94) * 5 6anis;

nobpa niarotoska A0 n1abopaTopHOi PobOTKU, aKTUBHA y4aTb Y BUKOHAHHI AOCANiAXKeHb, HECYTTEBI
NOMUNIKM npu ob6bpobui pe3ynbTaTiB A0CAiAiB, HEMOBHI BiANOBiAi Ha KOHTPO/bHI MUTaAHHA —
(0,75...0,84) * 5 6anis;

3340BiNbHA NiArotoBKa A0 nabopaTopHoi poboTM, MacuBHaA yyacTb Y BMKOHAHHI AOCNIAMKEHb,
HasiBHi MOMWAKM Npu 0bpobLi pe3ynbTaTiB A0CNifiB, HEMOBHI BiANOBIAI HA KOHTPO/bHI MUTAHHA —
(0,65..0,74) * 5 6anis;

HeAoCTaTHA MiaArotoBka Ao nabopaTtopHoi poboTu, MacMBHa yyacTb Y BMKOHaHHI A0CHiAMKEHb,
3HaYHi NOMMAKM Npu 06pobui pe3ynbTaTiB [OCAIAIB, YAaCTKOBI BigNOBiIAi HA KOHTPO/bHI MUTAHHA —
(0,6..0,64) * 5 6anis;

HEroToBHiCTb A0 NabopaTopHoi poboTM, MacMBHA y4acTb Y BMKOHAHHA A0CNIAXKEeHb, HeAKicHa
0bpobKa pe3ynbTaTiB, HEBIPHI BiANOBIAi Ha KOHTPO/IbHI NMTAHHA 3a Temoto poboTtn — 0 6anis.

BUKOHAHHA NPaKTUYHUX 3aBAAHb

Barosuin 6an —4.

MaKcumanbHa KinbkicTb 6aniB 3a BCi NpakTUYHi 3aBaaHHA — 4 6ann * 5 = 20 6anis.

MiHimanbHa KifbKicTb 6aniB 3a BCi NpaKTUYHI 3aBaaHHA —4 6anm * 5 * 60% = 12 6anis.

Kputepii ouyiHOBaHHA:

NpaBuUIbHO BUKOHaHI Ta opopmsieHi po3paxyHkM — 4 banu;

NpPaBuUbHO BUKOHaHI PO3pPaxyHKM 3 HU3bKOI TOYHICTIO ab0 NOMUAKN B 0POPMAEHHI PO3paxyHKiB
— 3 6anu;

HenpaBUNbHI po3paxyHKM abo BignosBiab HagaHa 6e3 odopmneHHa piweHHa (abo 3
HenpaBUAbHUM PilLeHHAM YM NiaTacoBaHi pesynbtatn) — 0 6anis.

MopaynbHa KOHTPOJ/bHA po6boTa




Barosuin 6an — 5.

MogaynbHa KOHTPONbHa poboTa € MUCbMOBOK KOHTPO/IbHOK POBOTOI 33 TEMATUMKOK TEOPETUYHMUX
NUTaHb, PO3rNAHYTUX Ha JIEKLUIMHWX 3aHATTAX Ha MomMeHT nposBegeHHA MKP. MKP cknagaetbca 3 2
TEOPETUYHUX NUTAHb 33 TEMOK NIEKLIMHUX 3aHATb. BaroBuin 6an KOXHOro TeOPETUYHOro NUTaHHA — 5
6anis.

MakcmmanbHa Kinbkictb 6anis 3a MKP — 5 6anis * 2 = 10 6anis.
MiHimanbHa KinbKictb 6anis 3a MKP — 5 6anis * 2 * 60% = 6 6anis.
KpuTepii ouiHIOBaHHA KOXHOro TeopetuyHoro nutaHHa MKP:

nosHa 8ionoeids (He meHwe 95% nompibHoi iHpopmauyii) — 5 banis;

— 0ocmamHbo nosHa 8i0nogide (He meHwe 75% nompibHoi iHpopmayi, abo neeHi
HemoyYyHocmi) — 4 6anu;

—  HenoeHa 8idnoside (He meHwe 60% nompibHoi iHhopmauyii ma deAaxi cymmesi NnoMunxku) —
3 6anu;

He3ado8inbHa 8idnogiob — 0 basis.

dopma cemecTpoBOro KOHTPO/IIO — eK3aMeH

— Ha eK3ameHi cmydeHmu 8UKOHYKOMb MUCbMOBY KOHMPOsbHY pobomy 30 MmemMamuKor
KpedumHoz20 moOynA. EK3ameHauiliHi nNumMaHHA 3080aHHA BU3HAYAIOMbLCA BuUKaAadayem |
sionosidarome repesiky numaHs, HagedeHomy y Llooamky 1 do cunabycy.

Ek3ameHayiliHe 3a80aHHA Micmumb 2 eK3ameHauiliHux numaHHA. lMepwe ma Opyee
eK3ameHauiliHi MTUMAaHHA OUIHIIOMbCA MAKCUMAbHO y 25 6anie KoxcHe.

Kpumepii oyiHi08aHHA eK3ameHayiliHo2o MUMAHHA:

—  «BIOMIHHO», N08HA 8i0Nogidsb (He meHwe 95% nompibHoi iHghopmauyii) — 24-25 banis;

— «Oyxe 0obpe», malide rnosHa 8i0nogidb Ha NUMAHHA y 06cA3i He MeHW, Hix 85%
nompibHoi iHgpopmayii, abo He3HayHi Hemo4yHocmi — 21-23 6anis;

— «00b6pe», docmamHbo NosHa 8i0nosids (He meHwe 75% nompibHoi iHpopmayii, abo
He3Ha4yHi HemoyHocmi) — 18-20 6anis;

—  «30008i716HO», HEMOBHA 8i0N0BIObL y 06cA3i He MeHW Hix 65% nompibHoi iHpopmayii ma
Oeski Hecymmesi nomunku — 16-17 6anis;

—  «30008i716HO», HenosHa 8i0nogidb (He meHwe 60% nompibHoi iHpopmayii ma OesaKi
cymmesi nomunku) — 15 6anis;

—  «He3a008i1bHO», He3a008is1bHA 8i0nosiob — 0 baris.

OCTaToYyHUIA PEeUTUHT CTyAeHTa CKAafJa€e cyma 6aniB OTPMMaHMX 3a BWMKOHAHHA BCiX 3aBAaHb,
nepeabayenmx PCO, Ta 33 eK3ameH.

Tabnuus BignoBigHoOCTIi penTUHrosmx 6anis oUiHKAM 3a YHIBEPCUTETCbKOLO LLKANOI0:

Kinbkictb 6anis OuiHKa
100-95 BiamiHHO
94-85 Oyxe nobpe
84-75 Lobpe
74-65 3310Bi/IbHO
64-60 JocTtaTHbOo
MeHwe 60 He3aaoBinbHO
He BMKOHaHi ymoBM A0NYyCKY He ponyweHo




9. [OopaTtkoBa iHpopmauia 3 gucumnniHm (OCBITHbOro KOMNOHEHTA)

Mepenik NUTaHb, AKi BUHOCATLCA Ha CEMECTPOBUIA KOHTPOAb (AK JoaaToK 1 Ao cunabycy)

Po6ouy nporpamy HaBuYanbHOI gucumnainm (cunabyc):
CKNaaeHo: cTaplunin BUKNaday Kadeapn TeopeTUYHOT eNeKTPOTEXHIKK, K.T.H, MapaH Apocnas OneKkcaHapoBUY;
YxBaneHo Kadeapoto TeopeTUYHOI enekTpoTexHikn (npotokon Ne 15 Bia 19.06.2024 p.)

MoropkeHo MeToauuHoto Komicieto dparynbTeTy (NpoTokon Ne 10 Big 20.06.2024 p.)



Jopatok 1

NEPENIK EK3AMEHALIMHUX NUTAHb
3 KpeauTHOro moayna «BumiproBaHHA BUCOKUX HANpPyr i BEIMKUX CTPYMiB»

piBeHb BULLOI OCBITH APYrni (MaricTepCcbKuin HayKoBuit)

cneuianbHoOCTI EnekTpoeHepreTnka, eNeKTpoTeXHIKa Ta efleKTpomMmexaHika — 141
OCBiTHA Nporpama EnekTpoeHepreTuka Ta efleKTpomMmexaHika

$dopma HaBUYAHHA AeHHa

Mepenik ek3ameHayiliHUX NUMAHeb, AKi BUHOCAMbCA HO cemecmpoeuli KOHMpPOb

1. BUmiptoBaHHA MaKCMMANbHUX 3HAY€Hb NOCTIMHUX, IMNYNbCHUX Ta 3MiHHUX HaNpyr 3a 00MOMO20t0
PO3pAOHUKI8

2. BUCOKOBONBLTHI pe3ncTopu Ta NOAiIAbHUKM Hanpyru.

3. EneKTpoCcTaTUYHi BONLTMETPMU.

4. 1oaaTKOBI KOHAEHCATOPWU Ta EMHICHI NOAINBHUKN HAanpyrn gna BUMIPIOBaHHA 4il04Oro 3Ha4YeHHA
3MiHHOI BUCOKOI Hanpyru

5. EMHicHi TpaHcdopmaTopm Hanpyrm

6. I[HAYKTUBHI TpaHchOpMaTOPU HanNpyru.

7. BUMiptoBaHHA MaKCMManbHOro 3Ha4yeHHA Hanpyru no Xyby ta dopTtecke.

8. MpucTpoi Ana BUMIpIOBaHHA MaKCMMaNbHUX 3HAYEeHb HANPYru i3 3aCTOCYBaHHAM NOAINbHUKIB.

9. NMpucTpoi ANA BUMIPIOBAHHA IMNYNbCHMUX HAaNpPYr i3 3aCTOCYBaHHAM MOAINbHUKIB HaNpyru.

10. BumiptoBaHHA BUCOKMX HAaNpyr NpmMaagamm Ha OCHOBI iHAYKLIi 3apA4is.

11. BumiptoBaHHA BUCOKUX iMMYNbCHUX HAaNpyr 3a 4ONOMOTOI0 NOAINbHUKIB Hanpyru.

12. MNepepaBanbHi XapaKTEPUCTUKN NOAINbHUKIB Hanpyru.

13. BM3HayeHHA nepefaBasibHUX XapPaKTEPUCTUK NOALINIbHUKA HAaNPYry WAAXOM BUMIPIOBAHHA MOro
YaCTOTHMX XapaKTePUCTUK

14. BU3HayeHHA nepeaBanbHUX XapaKTEPUCTMK NOAINbHMKA HANPYrY LWAAXOM BUMIPIOBAHHA peakLil
CUCTEMM HA NPAMOKYTHWUI iMMybC

15. IMNyNbCHi reHepaTopu B CxeMax BUMIPHOBaHHA peaKLii cMCTEMM Ha NPAMOKYTHUM iMNyNbC

16. OMiYHMI NOAINbHUK HanNpyru 3 NOCAIAOBHMM 3’ €4HAHHAM eNleMeHTiB Ta 6e3 ypaxyBaHHA NapasnUTHUX
iHOYKTMBHOCTEM Ta EMHOCTEM

17. OMiYHMI NOAINbHUK HanNpyru 3 ypaxyBaHHA PO3NOAINEHUX iHAYKTUBHOCTEN Ta EMHOCTEMN

18. EMHICHI noAinbHUKM Hanpyru — cdepa 3acToCyBaHHA Ta BUMOTM A0 e/IEMEHTIB.

19.€EMHICHMI NOAINBbHUK HANpPyrX 3 30cepesKeHO EMHICTIO HA CTOPOHi BUCOKOI Hanpyru

20. EMHICHMM NOAINBbHUK HanNpyru 3 po33ocepesKeHHUMM EMHOCTAMM HA CTOPOHI BUCOKOT Hanpyru.
MNneye HM3bKOI HANPYrM EMHICHOTO NOAINIbHMKA Hanpyru

21. Y3roasKeHHA BUMipoBa/IbHOTO Kabesto B Naedi HU3bKOoT HanpyrM EMHICHOTO NOAiIbHUKa Hanpyru.
22. KOHCTPYKU,ii WYHTIB 4N BUMiIpPIOBAHHA BEJIMKUX CTPYMIB.

23. BU3HaUYeHHSA XapaKTEPUCTUK LUYHTIB

24. KoHcTpyKLUii nosicy POroBcbKOro Ta Moro XxapakTepucTukm

25. KoHCTpyKLUii AaTYMKiB BENMKUX CTPYMIB Ha OCHOBI edeKTy Xonna

26. ONTMYHI edeKTH Ta iX 3aCTOCYBAHHA AN1A BUMIpPIOBAHHA BEJIMKMX HAnpyr

27. ONTMYHI edeKTH Ta iX 3aCTOCYBAHHA A4/1A BUMIpPIOBAHHA BEJIMKUX CTPYMIB

28. ObepHeHu BNMB 3acobiB BUMiIPIOBAHHA Ha AXKEPeno BUCOKOI Hanpyru

Mepenik ek3ameHaUiMHMX NUTaHb cknas: Apocnas FAPAH
YxBaneHo Ha 3acigaHHi Kabeapu TE (npotokon Ne 15 Big 19.06.2024 p.)



