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«KWIBCbKUW MOMITEXHIYHUIA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOTO»

Kadepgpa 3aranbHoi ¢pi3Mku ta
mozaentoBaHHA QisnuHmMX
npouecis

®i3unKa. HactnHa 2. EneKtpomarHetusm.

OnTuKa. ATomHa ¢i3mKa

Pob6oua nporpama Has4yanbHoi gncumnniHm (Cnunabyc)

PiBeHb BULL,Oi OCBiTH

Fanysb 3HaHb
CneuianbHicTb

OcBiTHA nporpama
Cratyc gucumnniim
®dopma HaBYAHHA

Pik nigrotoBku, cemectp
O6car aucuunninm

CemecTpoBuii KOHTpONbL/
KOHTPONbHi 3axoam

Po3knap 3aHATb
MoBa BUKNagaHHA

PeKBi3UTU HaBYa/IbHOI AUCLUNANIHU
nepuoro (6akanaBpcbKoro) piBHA BULLOT
OCBITHU

G IH»KeHepina, BUpoObHULUTBO Ta ByAiBHMLTBO
G12. ABiaLiliHa Ta paKeTHO-KOCMiYHa TeXHiKa

IHXeHepiA aBiaLiiHUX Ta PaKETHO-KOCMIYHUX CUCTEM.

HOPMaTUBHA

3a04Ha

nepLunii Kypc, BECHAHUI cemecTp

3aranbHa Kinbkictb roanH: 150 (5 kpeautis EKTC);

Nnekuii — 4 rog; nabopaTopHi — 6 roa; camocTiiHa poboTa — 140 roga,

Ek3ameH / moaynbHa KOHTPO/bHa poboTa

3riiHO PO3K/aZly Ha CcalTi yHiBepcuTeTy: roz.kpi.ua
YKpPaiHCbKa

IHpopmauis npo
KepiBHMKa Kypcy /
BUKANaAadiB

NekTop: cT. BUKA. [po3aeHko O. B. e-mail: a-drozdenko@ukr.net

NabopaTtopHi: cT. BUKA. Apo3aeHko O. B.

Po3milLeHHsA Kypcy campus.kpi.ua, physics.zfftt.kpi.ua

Mporpama HaB4YaNbHOI AUCLUNAIHK

1. Onuc HaBYaNbHOI AUCLUNAIHMY, iT MeTa, NpeaMeT BUBYAHHA Ta pe3y/ibTaTU HaBYaAHHA

MeToto HaBYaNnbHOT AUCUMNNIHM € OPMYBAHHA Y CTYAEHTIB HAaCTYMHUX

3araZlbHUX KOMMETEeHTHOCTel:
— 3K 05 3aaTHicTb NpaytoBaTh Y KOMaHa,i
— 3K 13 3paTHiCTb PO3YMIiTM OCHOBHI 3aKOHW, TEOPEMM, METOAM BULLOI MaTEMATUKKU, Pi3UKHY,

TEOPETUYHOI MEXaHiKK, XiMil, ENeKTPOTEXHIKK
Micna 3aCBOEHHA HABYa/NbHOI AUCUMNAIHU CTYAEHTU MAlOTb NPOAEMOHCTPYBATM TaKi MPOrpamHi
pe3ynbTaTy HaBYaHHA:

— MPH 24 3HaTK Ta BMIiTW 3aCTOCOBYBATN OCHOBHi 3aKOHW, TEOPEMMU, METOAM BULLOT MaTEMATUKY,
di3MKKM, TEOPETUYHOI MEXaHIKU, XiMil, eIEKTPOTEXHIKMN.

MeTo BUBYEHHA AUCLUNNIHM € GOPMYBAHHSA Y MalbyTHiX ¢paxiBLiB CTIMKMX 3HaHb 3 KypCy 3ara/ibHoi
}i3nKN, YMIHHA BMKOPUCTOBYBATU OTPMMAHHI 3HaAHHA MNPW NOAANbLIOMY HaBYaHHI, @ TaKOX Yy CBOIN
NPaKTUYHIN AiaNnbHOCTI.

MpeameT HaBYaNbHOI AUCUUNNIHM - OCHOBHI MOHATTA NPO Taki po3dinn ¢isMKK, AK mexaHika,

MOJIEKYNAPHA ¢di3nKa, OCHOBHI 3aKOHW i NPUHUMIN PyXy TBEPAUX TiN, ANHAMIKM Pi3HUX O6’€KTiB, 3ara/ibHi
NOHATTA NPO MEXaHiYHi KOAMBAHHA, MOJIEKYNAPHO-KIHETUYHA TeopiAa, OCHOBHI 3aKOHM TEPMOAMHAMIKM i
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MONEKYNAPHOI Gi3NKM rasis i piguH.

Micna 3aCBOEHHA HaBYaNbHOI ANCUNNIIHU CTYAEHT NOBUHEH 3HATU Ta BMITU BUKOPUCTOBYBATU 3HAHHA
dyHAAMEHTaNbHUX HaYK, WO fieXaTb B OCHOBI BiANOBiAHOI cneuianisauii iHKeHepii, Ha piBHi, HeobxigHOMY
ANA OCATHEHHA iHWKUX pe3yabTaTiB OCBITHbOI NPOrpamm; 3HaTH Po3ainn $i3mKu, WO nexaTb B OCHOBI Kypcy,
Ha piBHi, HEOOXiAHOMY ANA AOCATHEHHA IHWMX Pe3ynbTaTiB NPorpamm, B TOMy YMCAi MaTK NeBHY 06i3HaHICTb
WOoA0 OCTaHHIX AocArHeHb Oi3nKWU. PO3ymiTM OCHOBHI 3aKOHM MNeEBHUX pPo34inie GisuKKM, Ta MPUHLMNIU
po3B’A3aHHA i3MUYHMX 33434, @ TAKOXK 3B’A30K TaKMX 33434 3 NPUKAALHUMMN iHKEHEPHUMM 3a4a4aMM.

CTynoeHT noBMHEH YMITM NOEAHYBATU TEOPit0 i MPAKTUKY AN po3B'A3yBaHHA 3aBAaHb Oi3nKu;
3aCTOCOBYBATM NPUHLMMN CUCTEMHOTIO aHaNi3y, MPUYMHHO-HACNIAKOBUX 3B’ A3KIB MiXK 3HAUYyLWMMKN GaKTopamm
Ta HAaYKOBUMM | TEXHIYHUMMW PilLIEHHAMM, WO NPUMMAIOTLCA Nif, Yac pPo3B’A3aHHA cKnagHux GisnyHMX 3a4av;
3Haxo4MTK NOTPiIOHY iIHPOpMaLito y NiTepaTypi, KOHCYNbTYBAaTUCA | BUKOPUCTOBYBATM HayKoBi 6a3n gaHUX Ta
iHWi BignoBigHi Axepena iHpopmaLii 3 MeTo AeTasbHOro BUBYEHHS i AOCAIAKEHHA iHXEHEPHUX MUTaHb
Bi4NOBIAHO A0 cneuianisau,i;

CTyaeHTM 3006yAyTb AOCBIA 3aCTOCOBYBATU 3HAHHA | PO3YMiHHA HayKOBUX GaKTiB, KOHLENUin, Teopii,
NPUHUMAMIB | MeToAiB, HEOBXiAHMX ANsA PO3YMIHHA i3MKKM, Y CTAaHAAPTHUX | HECTAaHOAPTHUX CUTyauiax y
Me)KaxX BMMOF HaBYa/bHOI NPOrpaMmn A0 pe3ynbTaTiB HAaBYAHHA; 34aTHICTb A0 abCTPAKTHOrO MWUCNEHHS,
aHani3y Ta CMHTe3y; 34aTHICTb NPUMAMATU OOIPYHTOBAHI pilleHHA; 34aTHICTb NPALLOBATM AaBTOHOMHO Ta Y
CKNaAji KOMaHAW; 34aTHICTb ePpEKTUBHO BUKOPUCTOBYBATM TEXHIYHY NiTepaTypy Ta iHWi gxepena iHpopmalii
y ranysi iHxeHepii Ta ¢isnKu.

2. [MpepekBi3auTK Ta NOCTPEKBI3UTU AUCLUNIHM (MicLe B CTPYKTYPHO-NOTiYHIA CXemMi HaBYaHHA 3a
BiANOBiAHOO OCBITHLOIO NPOrpamoto)

Ona ycnilHOro 3aCBOEHHA AMCUMMIHWU CTYAEHT MOBUMHEH MaTu 06a30BUIA piBeHb 3HaHb LWKIiJbHOI
nporpamu 3 ¢isaMKn Ta MaTeEMaTUKW.
MixaucunnniHapHi 38’ A3KK:
- npepeksianTh: 30 11.1 «Pisunka. YactnHa 1. MexaHika. MonekynapHa ¢isnka»
- noctpekBisanTn: 30 17 «TeopeTnyHa mexaHika», MO 01 «AepoKocMiyHe maTtepianosHascteso», M0 03
«ligporasognHamika Ta TepMmoguHaMIKa»

3. 3micT HaBYaNIbHOI AUCLUUNAIHM

KpeantHuit moaynb 2 — ®isnka. YactmHa 2. EnektpomarHetmam. Ontmka. ATomHa ¢ismka. 30 11.2
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KpegutHuii mogynob 2.
«ENEKTPOMATHETU3M. ONTUKA. ATOMHA ®ISUKA»

3. E/IEKTPOCTATUKA
3.1. EneKTpocTaTUyHe none B BaKyymi
EnekTpocTatmKka. ENeKTpryHWiA 3apas, i Moro BNacTMBOCTI. 3aKOH 36epeXKeHHs eNeKTPUYHMX 3apALiB. 3aKOH
KynoHa. EnektpoctatnyHe none. HanpyeHictb nona. MpuHunn cynepnosuLii eNekTpuyHux nonis. NpadivyHe
306paKeHHA eNnekTpoCTaTuyHMX nonis. MeToa audepeHLitoBaHHA-IHTErpyBaHHA AN PO3PaxyHKy
€NeKTPOoCTaTUYHOro nons.



Onuc BeKTOpHOro nonsa

MoTik BeKTopa E. Teopema laycca ana enekTpoctaTMYHoro nona Ta il gudepeHuianbHa dopma.
[nsepreHuia sektopa E . Uupkynauis i potop sektopa E . Teopema CTokca.

O6uncneHHA HaNPYXKeHOCTI AeAKMUX HAUNPOCTILLMX eNIeKTPOCTaTUYHUX NOJIB HAa OCHOBI Teopemu lMNaycca.
ObuncneHHA Hanpy*KeHOCTI NonA 3apAAKEHOI NAOWMHM Ta ABOX NapanesbHUX NAOWMH, Noas chepuyHoi
NOBEPXHi i PIBHOMIPHO 3apALMEHOI Kyni Ta HECKIHYEeHHO AO0Broro NPAMOro PiBHOMIPHO 3apAOXKEHOro
unniHgpa.

MoTeHuWian eneKTPOCTaTUYHOrO NONA

MoTeHuian eneKkTPoCcTaTUYHOro MoAs, MPUHUMN Ccyneprno3uuii noniB Ans noTteHuiana. 3B'A30K MiX
NoTeHLiaNOM Ta Hanpy)KeHicTio. EKBinoTeHuianbHi nosepxHi. PoboTa npu nepemiweHHi enekTpu4Horo

3apAay B e/IeKTPOCTAaTUYHOMY NoJii. Teopema nNpo UMpKyA[uito Bektopa E.
3.2. lieneKTpu1K Ta NPOBiIAHUK B 30BHiLLHbOMY €/1eKTPOCTaTUYHOMY Noni
Oienektpukn. MonapHi i HenonApHi monekynu. Enektpuunuii aunones. MonAapusauia gienektpukis. Onuc

eNIeKTPUYHOTO MONA B  AjeNeKTpuKax. EnexkTpuuHe 3miweHHa D. [veepreHuia Bektopa D.
CerHeToeneKTpuKM.
MpoBiAHMK B 30BHILLHbOMY €1EKTPOCTaTUYHOMY MOAI. PiBHOBara 3apA4is Ha NPOBIAHMKY.

3.3. EneKTpuyHa emHicTb. EHepria enekTpocTraTM4HOro nons
EnekTpoeEMHiCcTb BigOKpemneHoro nposigHWKa. B3aemHa enekTpoemHicTb. KoHpgeHcatopu. [Mnockui,
UMNIHAPUYHUIA, chEepPUUYHNIN KOHAEHCATOP Ta X EMHICTb. 3'€4HAHHA KOHAEHCATOPIB.

EHepria eneKrpocraTM4HOro nonsa

EHepria cuctemun TOuKOoBMX 3apAagis. EHepria 3apagrKeHoro nposigHuKa. EHepria  3apagkeHoro
KoHAaeHcaTopa. EHepria enekTpocTatMyHoOro nons.

4. NOCTINHUA ENEKTPUYHUNA CTPYM
4.1. NocTiNHMIT eNEeKTPUUHUIA CTPYM Ta MOro XapaKTEepPUCTUKU
ENeKTpuYHniA CTpyMm, NOCTiIMHWIA Ta 3MIHHMA CTPYM, CWAA i TYCTUHA CTpyMy. PiBHAHHA HenepepBHOCTI.
EnektpopyuwinHa cuna. Hanpyra. 3akoHn Oma, Jxoynsa-J/leHua. Po6oTa Ta NOTYXKHiCTb NOCTIMHOTO CTPyMmy.
KK axxepena ctpymy. MNpasuna Kipxroda ana posrany>KeHux Kin.

5. ENEKTPOMAIHETU3M
5.1. MarHiTHe none i ioro xapakTepucTMku
MarHiTHe none B Bakyymi. BeKTop marHiTHOI iHAyKLUii. MarHiTHe none pyxomoro 3apagy. Cunosi niHii
MarHiTHoro nons. MpuHUMN cynepno3uLii marHiTHMX nonis. 3akoH bio-Casapa-/lannaca. MarHitHe none
NPAMOro Ta KOJI0BOTO CTPYMIB.
Cwna NopeHua. Pyx 3apaaxeHnx YaCTUHOK B MArHiTHOMY i eIeKTpMYHOMY nonax. LLIMKNOTpoH.
Cvna Amnepa. Bzaemogaia NnpoBigHMKIB 3i CTPYMOM.
3aMKHYTUM KOHTYpP 3i CTPYMOM Y MarHiTHomy noni. MarHiTHUM MOMEHT KOHTYpPY 3i cTpymom. MoOMEHT cun,
O Ai€ HAa KOHTYp 3i CTPYMOM B MarHiTHomy noni. Pob6oTta npu nepemilleHHi KOHTypy 3i cTpymom B
MarHiTHomy noni. Pob6oTa nepemilleHHs NPOBiAHWKA 3i CTPYMOM B NOCTIMHOMY MarHiTHoOMy noJi.
5.2. 3akoH Amnepa.

MoTik BeKTOpa iHAYKLUIi marHiTHoro nons B . Teopema laycca ans marHitHoro nona. [lnsepreHuisa BeKTopa

B.
UunpKynauis sektopa B . 3akoH Amnepa (3aKOH MOBHOro CTPymy). BUXpOBUIA XxapaKTep MarHiTHoro nons.

PoTop BeKkTOpa B. Teopema CToKca Ana marHitHoro nosa. MarHitHe nose coneHoiga i Topoiga.

5.3. MarHiTtHe none B marHeTukax. Knacuoikauia marHeTukis
HamarHiyyBaHHA MarHeTMKiB. ONMc MarHiTHOro NonA B marHeTuKax. MarHiTHUM MOMEHT e/IeKTPOoHa i aToma.
BekTOop HamarHiyeHocTi. MarHiTHa CNpUMHATAMBICTL | NPOHUKHICTb MarHeTuKiB. BeKkTop Hanpy*KeHoCTi

marHiTHoro nonsa H . 3akoH Amnepa ans sektopa H . PoTop BekTtopa H .
[iamarHeTnKkn, napamarHeTuKn, pepomarHeTmkn. HamarHidyBaHHA i nepemarHiyyBaHHA depomarHeTuKiB.
MarHiTHM rictepesuc.



5.4. EneKkTpomarHiTHa iHAYKLiA
B3aEMO3B’A30K MiXK €NeKTPUYHUM Ta MarHiTHUM nonem. EnektpomarHiTHa iHAYKUiA, 3akoH Papages.
Mpasuno NeHua. Ctpymu dyko.
OndepenuianbHa dopma y3arasbHeHoro 3akoHy Papaaes.
Asne camoiHAayKuii. IHAYKTUBHICTb. B3aemoiHayKuia. CTpymu Npu pO3MUKAHHI | 3aMUKaHHI Kona.
EHepria marHiTHOro nona ctpymy. EHepria i ryctTuHa eHeprii marHiTHoro nons.
5.5. EneKTpoMmarHiTHi KOJIMBaHHA
KBasicTauioHapHui cTpym. [itodi 3Ha4YeHHA CUMAM CTPyMy i Hanpyrn. BekTopHi giarpamu. KonnsanbHui
KOHTYp. Hesracatoui BifibHi KONMBaHHA. 3racatodi KOAUBAHHA. BUMyLLeHi KonneaHHA. Pe3oHaHc.
5.6. EnektpomarditHe none. EnekTpomarHitHi xsuni
Buxpose eneKktpuyHe none. CTpym 3miweHHA. EnekTpomarHiTHe nose. 3arajibHa XapaKTepucTuKa Teopii
MakcBenna. XapakTepucTuka piBHAHb MakcBenna. MoBHa cuctema piBHAHb MaKcBenna B iHTerpasbHii i
andepeHuianbHin opmax. XBMNbOBE PIBHAHHA ANA €1eKTPOMArHITHOro Nons.
EneKTpomarHitHi xsuni
Mnocka eneKkTpomarHiTHa xBuAnA. MNNo0CKa enekTpomarHiTHa XBUNA B O4HOPIAHOMY CepefoBMLLI, WBUAKICTb
NOLWNPEHHA XBWAI. BUNpOMIiHIOBaHHA enemeHTapHOro Annoaa. BUnpomiHioBaHHA eNeKTPOMarHiTHUX XBUb.
Hdocnign lepua.
EHepria enekTpomarHitHOI xBuAi. MoTiK eHeprii. BekTop YMmoBa-lonTiHra.
6. XBU/IbOBA ONTUKA
6.1 Csitno. IHTepdepeHuin ceitTna
KopnycKynapHO-xBni1boBa NpMpoga CBiT/1a. 3aKOHWU NiHIMHOT ONTUKK. POTOMETPUYHI XapaKTEPUCTUKK Ta iX
BeNnYMHKU. CBITNO fAK enekTpomarHiTHa xBuAAa. IHTepdepeHLuia cBiTna. Po3paxyHok iHTepdepeHUinHoi
KapTuHWU. Cnocobu cnocteperkeHHA iHTepdepeHLii. IHTepdepeHLia Ha TOHKUX NAaiBKax. IHTepdepomeTpu.
6.2. AudpakKuisa csitha
Asnwe andpakyii. MpuHumnn MonreHca-PperHens. Aundpakuia PpeHena Big KpPyrnoro oTBOPY i Kpyrnoro
aucka. Oudpakuia dpayHrodepa Big WinvHM Ta Big, rpatin. AundpaKkuia peHTreHiBCbKMX MNPOMEHIB.
lonorpadis.
6.3. MpupoaHe i nonapusoBaHe CBITN0
3akoH Manoca. MonApusauis npu 3an0oMNeHHi Ta BigbwusaHHi. [lMonApusauia npu noasiMHomy
NPOMEHE3aN0OMNEHHI.
6.4. B3aemog,ifa cBiTNAa 3 peYOBUHOKO
Ouncnepcia ceitna. O6epTaHHA NNOWMHK Nonspm3ayii. lornMHaHHA Ta Po3CitoBaHHA CBiTAa.
7. KBAHTOBA ONTUKA
7.1. TennoBe BUNPOMiHIOBaHHA
TennoBe BUNPOMIHIOBAHHA | NtOMiHecUeHLUiA. BunpomiHoBanbHa Ta NOrAMHANAbHA 34ATHICTb TiNa, 3aKOH
Kipxroga. 3akoH CredaHa-bonbumaHa. 3aKOH 3milLeHHA BiHa. Popmyna Penea-LkiHca.
7.2. ®OoTOHMU
®oToHM Ta ix BnactmsocTi. Potoedekt. Popmyna MnaHKa ANA TENNOBOro BMMNPOMIHIOBAHHA. ManbmiBHe
PEHTreHiBCbKe BUMPOMIHIOBAHHS.
8. ATOMHA ®I3UKA
8.1. bopoBcbKa Teopisi aToma BOAHIO
3aKOHOMIPHOCTI B aTOMHKMX cnekTpax. Moaeni atoma TomcoHa i Pesepdopaa. MNoctynatm bopa.
Hdocnign ®paHka i Nepua. EnemeHTapHa BopoBCcbKa Teopia aToma BOAHIO.
8.2. XBunboBi BNaCTUBOCTi MiKPOYACTUHOK
lnotesa ge bpoiinna, XBUAbOBI BNAaCTUBOCTI MiKpo4acTUHOK. MpMHUMN HEBM3HaYeHocTen en3eHbepra.
8.3. PiBHAHHA WpepgiHrepa
PisHAHHA LW peaiHrepa ana HectauioHapHOro i ctauioHapHoro noasa. ®isMyHMiM 3MicT i BNACTUBOCTI XBU/IbOBOI
DYHKLIT «nci».



4.

HaBuanbHi matepianu Ta pecypcum

basosa niteparypa:

10.

®isnka [EnekTpoHHUI pecypc] : HaBy. nocib. : y 2-x 4. Y.1 : MexaHika. MonekynapHa ¢i3uka.
EnekTtpuka / I. M. FapKkywa, B. M. Fopes; M. O. }Kypasnbos, A. B. MoansubKa ; M- BO OCBITU i HayKu
YKpaiHu, Hau. TexH. yH-T «[HinpoBcbKa noaitexHika». — AHinpo : HTY «AM», 2024. — 154 c.
http://ir.nmu.org.ua/handle/123456789/169377

Ninyescoknin, |. B. ®Pisuka [EnekTpoHHMA pecypc] : HaBy. nocib. gns 3p06yBadviB nepworo
(6akanaBpPCbKOro) piBHA BULLOI OCBITM 33 TEXHIYHUMM cneuianbHocTamu / |. B. JliHueBcbKuiA, B. B. XicT
; KNI im. Iropa Cikopcbkoro. — Kwuis : Kl im. Iropa Cikopcbkoro, 2023. — 141 c. -
https://ela.kpi.ua/handle/123456789/56864

®i3unka. EnektpomarHeTnsm. EnekTpuyHe nose B peyoBuHi. Kypc nekuin : Hay. nocib. / yknaa.: M.
B. YypcaHosa, O. B. po3sgeHko, M. O. Crpetosuy.— Kuis : KIl im. Iropa Cikopcbkoro, 2024. — 41 c.
MocunaHHs: https://ela.kpi.ua/handle/123456789/66909

®i3nKa. EnekTpomarHeTnsm. 3aKoHM NocTinHoro ctpymy. Kypc nekuiit : Haey. noci6. / yknaa.: M. B.
YypcaHoBa, M. O. Crpetosuy, O. B. po3aeHKko. — Kuis : KTl im. Iropa Cikopcbkoro, 2025. — 38 c.
https://ela.kpi.ua/handle/123456789/73641

®isnka [EnekTpoHHMI pecypc] : HaB4y. nocib. : y 2-x 4. Y.2. : MarHeTnam. KonmBaHHA i xBuAi.
HanisnposigHukn. ATom. ATomHe sapo / I. M. Tapkywa, B. M. Topes, M. O. Xypasnbos, B. B.
TutapeHKo ; M-BO OCBITU i HayKM YKpaiHu, HaL. TexH. yH-T «JHiNnpoBCbKa nonitTexHika». — [IHinpo :
HTY «MN», 2024. — 169 c. http://ir.nmu.org.ua/handle/123456789/169378

NinyeBcbkni, . B. ®ismka. YactnHa 2. OnTuKa. KBaHTOBa ¢i3nKa [EnekTpoHHKMI pecypc] : HaBy. nocib.
Ana 3006yBadis cTyneHsa 6akanaBpa 3a BCiMa OCBIT. Mporpamamu npupog. Ta TexH. cned. / |. B.
NinueBcbknii, B. B. Xict, M. B. YypcaHoBa ; KMl im. Iropa Cikopcbkoro. — Kuis : KMl im. lropsa
Cikopcbkoro, 2026. — 156 c. https://ela.kpi.ua/handle/123456789/79821

Bpurideup, B. . ®Pisuka ana 6akanaspiB [EnekTpoHHUI pecypc] : HaB4. nocib. ans 3aobysadis
ctyneHs 6akanaspa / B. M. Bpurideub, C. O. MNognacos; KNI im. lropsa Cikopcbkoro. — 2- re BuA,,
nepepobn. Ta pgonosH.— Kuie : KMl im. Iropa Cikopcbkoro, 2026. — 618 c. -
https://ela.kpi.ua/handle/123456789/81132

36ipHMK 3agad i3 3aranbHOi  @isMKM: HaB4y. nocib. ANAa CTYAEHTIB  iHXXeHEepPHO-TEXHIYHUX
cneuianbHocTeir./ yknag.: B. M. bpuriHeup, |. M. Penanos, /1. M. MoHomapeHKo, H. O. AKyHiHa. — Kuis
: KMlim. Irops CikopcbKoro, 2022. — 230 c. https://ela.kpi.ua/handle/123456789/51252

di3nka: BuMmoca po3s’asysatu 3aaadi. KomneHcauiiHnii kypc [EnekTpoHHMI pecypc] : HaBYy. nocib.
Ana 3p06yBavis ctyneHa 6akanaspa / B. M. BpuriHeup, C. O. Nognacos, O. B. Matsiituyk ; KMl im.
Iropsa CikopcbKoro. — 2-re BuA,, nepepobn. Ta gonosH. — KKis : KIMl im. Iropa Cikopcbkoro, 2025. — 796
c. — https://ela.kpi.ua/handle/123456789/73049

Ckiupko, |. ®. ®disuka. EnektpomarHeTusm, onTuKa. JlabopaTopHuii npakTMkym. YactuHa 1
HaBYa/IbHUIM NOCIBHUK / CKiubko I. @., Bpyksa H. M. — Kuis : KMl im. Iropa CikopcbKkoro, 2024. — 428
c. URI https://ela.kpi.ua/handle/123456789/67694

DopaTtKoBa nitepartypa:

1.

4.

I. M. Kyuepyk, |. T. Topbauyk, M. M. Jlyumk, 3aranbHuin Kypc ®isnkn. T.2 Enektpuka i Mardetusm. — K:
TexHika, 1999. https://kzf.kpi.ua/wp-content/uploads/2021/09/kucheruk2.pdf

Kyuepyk .M., FTopbauyk I.T. 3aranbHuit Kypc ¢isnkn. T.3. OnTuKa. KBaHToBa ¢i3nka. — K: TexHika,
1999. https://pdf.lib.vntu.edu.ua/books/2015/Kucheruk P3 2006 518.pdf

N. O. Oigyx EnekTpuKa Ta marHetvsm : nigpyyHuk / M. [O. Oigyx. — TepHoninb : Migpy4HuKuM i
nocibHmkn, 2020. — 464 c. http://elartu.tntu.edu.ua/handle/lib/31412

BywokK I'. ®., BeHrep €. ®. Kypc ¢i3nKkn : y 3 KH. KH. 2. EnekTpuKa i marHeTnsm : HaBy. nocib. Kuis :


http://ir.nmu.org.ua/handle/123456789/169377
https://ela.kpi.ua/handle/123456789/56864
https://ela.kpi.ua/handle/123456789/66909
https://ela.kpi.ua/handle/123456789/73641
http://ir.nmu.org.ua/handle/123456789/169378
https://ela.kpi.ua/handle/123456789/79821
https://ela.kpi.ua/handle/123456789/81132
https://ela.kpi.ua/handle/123456789/51252
https://ela.kpi.ua/handle/123456789/73049
https://ela.kpi.ua/handle/123456789/67694
https://kzf.kpi.ua/wp-content/uploads/2021/09/kucheruk2.pdf
https://pdf.lib.vntu.edu.ua/books/2015/Kucheruk_P3_2006_518.pdf
http://elartu.tntu.edu.ua/handle/lib/31412

Buwa wkona, 2003. 278 c. https://pdf.lib.vntu.edu.ua/books/2015/Byshok P2 2003 278.pdf

5. bywokK . ®., BeHrep €. ®. Kypc ¢i3nkm : y 3 KH. KH. 3. OnTnKa. PisMka atoma Ta aTOMHOro A4pa :
HaBu. nocio6. Knis : Buwa WwKona, 2003. 311 C.
https://pdf.lib.vntu.edu.ua/books/2015/Byshok P3 2003 311.pdf

6. Konobpopgos, B. I'. XBunboBa ontuKa. YactuHa 1. EnekTpomarHiTHa Teopis cBiT/na Ta iHTepdepeHuin:
niapy4yHuk gna cryaentie / KNI im. Iropa Cikopcbkoro; B. I. Konobpogos. - Kuis : KMl im. Irops
Cikopcbkoro, 2017. — 210 c. https://ela.kpi.ua/handle/123456789/20753

7. Konobpopgos B.I. XBunboBa onTuka. YactnHa 2. Aundpakuis i nonapusauia ceitna : nigpyyHuk ana
ctyaeHTis / B. T. Konobpomos. — Kuie : KNI im. . Cikopcbkoro, 2018. - 230 c.
https://ela.kpi.ua/handle/123456789/23244

8. Coskosa T. C. HaB4yanbHMI NOCIBHUK A0 HaBYaNbHOI AUcuMNAiHK «3aranbHa ¢ismka (OnTuKa)» ana
3006yBayiB neplworo (6akanaspcbkoro) pisHA / yknagady T. C. CoekoBa. - Ogeca : YHiBepcutet
YwunHcbKoro, 2024. - 208 c. http://dspace.pdpu.edu.ua/handle/123456789/19966

9. Po3B'A3yBaHHA 33434 i3 Gi3UKM: eNeKTpMUKa Ta MarHeTU3M : HaB4YaNbHWUIM NOCibHUK / O.B. JlIuceHKo,
.A. OnekcieHKo ; MiHicTepcTBO OCBITM i HayKM YKpaiHK, CyMCbKUI aeprKaBHUM yHiBepcuTeT. - Cymu

: CymCbKui OEP’KaBHUM yHiBEpCUTET, 2017. - 283 C.
https://essuir.sumdu.edu.ua/server/api/core/bitstreams/2d31281b-d1ca-418c-abd3-
d1d2d4129a3e/content

10. lucenko O. B. Po3B’A3yBaHHA 3a4ay i3 ¢i3nKM: KBAaHTOBA ONTMKA, KBAHTOBA MeXaHiKa, aTOMHa Ta
AaaepHa ¢isvKka : HaBYyanbHKUI NocibHKK / O. B. luceHko, H0. 0. Bosk, A. B. IBopHMYEHKO. — CymM :
CyMCbKMIA OepKaBHUIA yHiBepcuTeT, 2025. — 148 c. https://essuir.sumdu.edu.ua/bitstream-
download/123456789/98809/3/Lysenko.pdf

11. CknagHi «npocTi» 3agadi [EnekTpoHHUIA pecypc] : HaBy. nocib. ansa 3006yBadiB cTyneHs 6akanaspa /
KNl im. Irops CikopcbKkoro ; yknag.: A. O. CHapcbkuin, C. O. MNognacos. — Kuis : KMl im. Irops
Cikopcbkoro, 2025. — 41 c. — https://ela.kpi.ua/handle/123456789/73996

IHTepHeT-pecypcu:
1. EnektpoHHa b6ibnioteKa: http://physics.zfftt.kpi.ua/mod/page/view.php?id=1002
2. TabopaTtopHuit npakTnkym: http://physics.zfftt.kpi.ua/mod/page/view.php?id=540

HaBYanbHUM KOHTEHT
5. MeTtoaunka onaHyBaHHA HaBYa/bHOI AUCLUNAIHM (OCBITHDOrO KOMNOHEHTA)

3aranbHU  METOAMYHUM  NigXia, [0 BWKAAAAHHA HABYa/JbHOI  AUCUMNAIHM  BU3HAYAETbCA  AK
KOMYHIKaTUBHO-KOTHITUBHUI Ta NpodeciiHO OpiEHTOBAHWUIA, 3rigHO 3 AKMM Yy LLEHTPi OCBITHbOro npouecy
3Haxo4MTbCA CTYAEHT — Cy6’eKT HaBYaHHS | MalibyTHIN HayKoBeLb.

NeKuiliHi 3aHATTA

Po3gin 3. EIEKTPOCTATUKA
Po3gin 4. MOCTIMHUNA ENEKTPUYHUNA CTPYM
Po3gin 5. EIEKTPOMATHETU3M

Tema 3.1. EnekTpoctaTuyHe nosae B Bakyymi
Tema 3.2. [lieneKTpuK Ta NPOBiAHUK B 30BHILUHbOMY €/1eKTPOCTaTUYHOMY Noni
Tema 3.3. EnekTpuyHa eMHicTb. EHeprisa enekTpocTaTM4HOro nons
Tema 4.1. MocTinHMI eNeKTPUUYHUNIA CTPYM Ta Oro XapaKTePUCTUKKU
Tema 5.1. MarHiTHe none i Oro xapakTepucTUKu
Tema 5.2. 3akoH Amnepa.
Tema 5.3. MarHiTHe none B marHeTukax. Knacugikauia marHeTukis.
Tema 5.4. EnektpomarHitHa iHAyKLUiA



https://pdf.lib.vntu.edu.ua/books/2015/Byshok_P2_2003_278.pdf
https://pdf.lib.vntu.edu.ua/books/2015/Byshok_P3_2003_311.pdf
https://ela.kpi.ua/handle/123456789/20753
https://ela.kpi.ua/handle/123456789/23244
http://dspace.pdpu.edu.ua/handle/123456789/19966
https://essuir.sumdu.edu.ua/server/api/core/bitstreams/2d31281b-d1ca-418c-abd3-d1d2d4129a3e/content
https://essuir.sumdu.edu.ua/server/api/core/bitstreams/2d31281b-d1ca-418c-abd3-d1d2d4129a3e/content
https://essuir.sumdu.edu.ua/bitstream-download/123456789/98809/3/Lysenko.pdf
https://essuir.sumdu.edu.ua/bitstream-download/123456789/98809/3/Lysenko.pdf
https://ela.kpi.ua/handle/123456789/73996
http://physics.zfftt.kpi.ua/mod/page/view.php?id=1002
http://physics.zfftt.kpi.ua/mod/page/view.php?id=540

Tema 5.5. EneKTpomarHiTHi KonuBaHHA
Tema 5.6. EnektpomarHitHe none. EnekTpomarHiTHi xsuni

N-1. EneKktpocTatMyHe none y Bakyymi. O6YMCNEHHA  HAMpPY)KeHOCTi
€/IeKTPOCTAaTUYHOrO  nonA  Ha  ocHosi  Teopemu  laycca. [loTeHuian
eNeKkTpocTaTMyHoro nond.  EnektpoctaTMyHe none B AieNeKTpUKax.
EneKkTpoemHicTb. KoHaeHcaTopu. EHepria enekTpocTaTUYHOro nons.
EnekTpuuHunin ctpym. EnektpopyuwiriHa cuna. 3akoH Oma

MarHitHe none. 3akoH bio-Casapa-/lannaca. Cuaum y marHitTHomy noai. MomeHT
CWA, WO Ai€ HA KOHTYP 3i CTPYMOM B MarHiTHomy noni. Po6oTa npu nepemiwieHHi
KOHTYpPY 3 CTPYMOM B MArHiTHOMy noi. MarHiTHui norik.

3aKOH MOBHOTO CTPyMy (3aKOH AMnepa).

Onunc marHiTHOro NonA B MarHeTUKax.

EnekTpomarHiTHa iHAyKLUiA, 3akoH Papagen. Asuuie camoiHayKuii. EHepria i
ryCTUHA eHeprii MarHiTHOro nons.

KonueanbHWUit KOHTYP.

3aranbHa XxapaKTepucTMKa Teopii Makceenna. NoBHa cuctema pPiBHAHb
MakcBenna B iHTerpanbHin i andepeHuianbHin popmax.

XBWUAbOBE PIBHAHHA A8 e1eKTPOMArHiTHoro nonsa. Bekrop Ymosa-MNowuTiHra.

Po3ain 6. XBU/IbOBA OMNTUKA
Po3ain 7. KBAHTOBA ONTUKA
Po3gin 8. ATOMHA ®I3UKA

Tema 6.1 CsiTno. IHTepdepeHuina cBiTha
Tema 6.2. Audpakuia ceitna
Tema 6.3. MpupogHe i nonapmusosaHe CBiTN0
Tema 6.4. Bsaemogifa cBiT/1a 3 pe4OBUMHOKO
Tema 7.1. Tennose BUNPOMiIHIOBAHHA
Tema 7.2. ®oTOHMU
Tema 8.1. bopoBCbKa Teopis aToma BO4HIO
Tema 8.2. XBunbOBi BNIaCTUBOCTi MiKPOYACTUHOK
Tema 8.3. PiBHAHHA LLpegiHrepa

N-2. KopnycKynapHo-xsuiboBa npupoga csitna. CBITAO AK eNeKTpOMarHiTHa
2 xBunsa. IHTepdepeHuia ceiTna. Asuwe andpakuii. Ancnepcia csitna.

Tennose BUNPOMIHIOBAHHA

doTOHM Ta ix BhacTuBocTi. PoToedekT.

3aKoHOMIpHOCTI B aToMHUX crnekTpax. MNoctynatu Bopa. linotesa ae bpoiins,
XBW/IbOBI  BAACTMBOCTI  MIKPOYACTMHOK.  [puHUMN  HEeBWU3HAYEHOCTEM
lenseHbepra.

MpaKTUYHi 3aHATTA

BMKOHaHHA NpaKTUYHUX POBIT y 3a04Hin dopmi HaBYaHHA Y KpeautHomy moayni 2 —
«®i3nKa. YactnHa 2. EnektpomarHetnam. Ontuka. ATomHa ¢dismka» He nepeabayveHo

NabopaTtopHi 3aHATTA
BuKkoHaHHA nabopaTopHux pobiT nepeabayae: NornMbAEHHA 3HAHb 3 TEOPETUYHOTO Kypcy; HabyTTa

HaBMKiB NnA1aHyBaHHA Ta MOCTAHOBKU eKCNepMMeHTa/IbHUX ,£I|OC}'Ii,£I|)-KeHb,' Ha6yTI'FI HaBUKiB CTaTUCTUYHOTO

0b4YMCNEHHs eKCnepMMEHTANIbHUX AaHUX Ta MPeAcTaBAeHHA X 33 BMMOramu Aitoyoi cTaHaapTusauii;

eKCnepuMeHTaNbHY NepeBipKY BUKOHAHHA 3aKOHIB Qi3nKM.

Temu nabopatopHux pobir



Ne Ha3Ba nabopaTopHoi poboTu KinbKictb

3/n ayaMTOPHUX
roauH
1 2-1 B13Ha4yeHHA onopy NpPoBigHMKA 3a 40NOMOro MOCTa MNOCTIMHOTO 2

cTpymy (MocTa YiTcToHa)
2-2  BumiptoBaHHA eNeKTpopYLWiMHOI CUAN MeTO40M KOMMNeHcaLii
2-3 BW3HaA4YeHHs EMHOCTI KOHAEHCcaTopa MeToA0M 6aniCTUYHOro

rasbBaHomeTpa
2-4 BuBYEHHA eneKTpOoHHOro ocuunorpada
2 2-5 BuBYEHHA eNneKTpPOoCTaTUYHOrO Mo 2

2-9 Bu3HA4YeHHA NMTOMOrO 3apAay e/IeKTPOHa METOA0M MarHeTpoHa
2-11 3HiMaHHA KPMBOT HaMarHiYyBaHHA Ta NeTAi rictepesuncy
dbepomarHeTmKiB Y 3MiHHMX MArHiTHUX NONAX
2-12 BumiptoBaHHA iHAYKLII MAarHiTHOro NOA eNeKTPOMarHiTa

3 2-7 [ocniaKeHHA TepMOoeneKkTpopyLWinHOT cnam 2
2-8 [ocnigrKeHHA TepMOENEKTPOHHOI eMiCii
2-13 [ocnigrKeHHA BiIbHUX 3aracatoumnmx KOAMBaHb Y KOHTYPI
2-14 BuBYEHHA BUMYLLEHUX KOIMBAHb Y NOCAI40BHOMY KO/IMBANbHOMY
KOHTYpI

BCbOIro rogunH 6

6. CamocrTiiiHa poboTa cTyaeHTa

CamocTinHa poboTa nepeabayac NiaroToBKy A0 NEKLil Ta NPaKTUYHMX 3aHATb, A0 Y4YacTi B 06roBopeHHi
NUTaHb TEM, BUHECEHUX A1 CAMOCTIMHOT po60TK, onpaLoBaHHA AXKEPEN i3 CMMCKY NiTepaTypu ToLlo.

3rigHO HaBYaNbHOMY MAAHY MPOMNOHYKOTLCA IHAOMBIAYANbHI CEeMeCTpOBi 3aBAaHHA Yy BUrAagi
CaMOCTIAHOIro BUBYEHHA OKPEMMUX TEOPETUYHUX NMUTAHb, MOAY/IbHOT KOHTPO/IbHOI POBOTH.

MoniTnKa Ta KOHTPOIb
7. NoniTMKa HaBYaNbHOI AUcUMNNiIHM (OCBITHBOrO KOMMNOHEHTA)

B pamKax BUBYEHHA ANCUMNAIHU CTaBUTbCA HAaCTYMHWUI Nepenik BUMOr nepes, CTyAeHTOM:
— 060B'A3KOBe BiABiAYBaHHA NEKLi Ta NPAKTUYHUX 3aHATD;
— Ha 3aHATTAX yBaXHO Ta A06pOYEeCHO CTaBUTUCb A0 OTPMMAHOro MaTepiany, NPOABAATU AaKTUBHICTb Ta
NnoKasyBaTu HebanayKicTb A0 NpeameTy;
— CTYAEHT CaMOCTIMHO BMKOHYE iHAMBIAYaNnbHi 3aBAaHHA 3 NpPaKTMKM Ta MKP, Ta nig 4ac 3axucTy Ha
3aHATTI, ab0 Ha KOHCyAbTalii, BiANOBiAAE HAa NMTAHHA BMKNa4au4a;
— nepecknagatm NpakTUyHi 3aHATTA Ta MKP MoKHa Ha KOHCyAbTaw,i;

- NoniTMKa Ta NPUMHUMOW akagemidyHoi AobpoyecHOCTi BM3HayeHi y po3gini 3 KopgeKcy uecTi
HauioHanbHOro TexHiyHoro yHiBepcutety YKpaiHn «KWUIBCbKMIA MNOANITEXHIYHMNA HCTUTYT imeHi lropsa
Cikopcbkoro». [letanbHiwe: https://kpi.ua/code.
- HOPMW ETMYHOI MOBEeAiHKM CTYAEHTIB i MNpauiBHUKIB BM3HaudeHi y po3aini 2 Kopekcy uecTi
HauioHanbHOro TtexHidyHoro yHiBepcuteTy YKpaiHM «KUIBCbKUIA MOAITEXHIYHUIA HCTUTYT imeHi Iropa
Cikopcbkoro». letanbHiwe: https://kpi.ua/code.

- NONITUKA BUKOPUCTAHHA LUTYYHOTO iIHTENEKTY AN1A akagemidHoi gianbHocTi B KMl im. Iropa Cikopcbkoro
https://osvita.kpi.ua/sites/default/files/downloads/polityka-vykorystannia-shtuchnogo-intelektu 2023.pdf

B yHiBEpPCUTETI BUSHAETHCA aKaZEMIYHO HEYECHMM TaKi cCnocoby BUKOPUCTaHHA mogeneli LI, saiki nopywyoTb

NPUHLMNKN A0BPOYECHOCTI Ta ETUKKN AOCNIAXKEHb, HANPUKNAA,

e BupaHHA TekcTty, 3reHepoBaHoro LUl abo nepedpasoBaHoro LUI BmicTy iHWMKX AxKepen, 3a BAACHY
poboTy. BukopuctanHs LI anAa aBTomaTu4yHOI reHepalii TeKkcTiB abo nepedpasyBaHHS HAABHOrO
KOHTEHTY 6e3 HaneXXHOro BKasaHHA AxKepes NopyLYE NPMHUMNM aBTOPCTBA Ta BBAXKAETHLCA N/1ariaToM.


https://kpi.ua/code
https://kpi.ua/code
https://osvita.kpi.ua/sites/default/files/downloads/polityka-vykorystannia-shtuchnogo-intelektu_2023.pdf

e CTBOpeHHA HenpaBAMBMX OaHWUX | NpeacTaB/ieHHA iX AK NiATBEPAMKEHHA BAACHUX AO0CAIAMKeHb
(dabpukauia aaHmx).
- CTYAEeHTM MatoTb NPaBO OCKAPMKUTU Pe3ynbTaTU KOHTPONIbHUX 3axopgis, ane 060B’A3KOBO
APryYMEeHTOBAHO, MOACHMBLUM 3 AKMM KPUTEPIEM HEe MOroAXKykTbCA BigNOBIgAHO A0 OUIHOYHOrO /AUCTa
Ta/abo 3ayBaKeHb.

8. BuAM KOHTPO/IO Ta PEUTUHIOBA CUCTEMA OLIHIOBAHHA pe3y/bTaTiB HaBYaHHA (PCO)

Buau KoHTponio:

MOTOYHWUIA KOHTPO/b: YCHE | MMCbMOBE OMUTYBAHHA 33 TEMOI 3aHATb, BUKOHAHHA Ta 3aXMUCT NPAKTUYHUX
3aBaaHb, MKP.

CeMecTpOBMI KOHTPO/Ib: EK3aMEH.

PeATUHr CTyaeHTa 3 ANCUMNIHU CKNAAAETbCA 3 6aniB , WO BiH OTPUMMYE 3a:
Cmapmoea cKnadoea (HaB4yanbHa poboTa y cemecTpi)

1. - - BUKOHaHH#A Ta 3axucT N1abopaTopHUX pobiT;

2. - MOAY/NIbHY KOHTPO/IbHY PO6OoTY;
Ex3ameHauiliHa cknadosa

3. - BigNoBiAb Ha €K3aMEHi.

Cucrema peUTUHroBux 6anis Ta KpuTepii OLiHIOBAHHA:
Cmapmoea cknadosa

1. NNabopatopHi poboTn

Barosuii 6an - 5 6anis.

MaKcumanbHa KinbkicTb banis, oaepKaHux Ha nabopatopHux 3aHaTTAX (5 6anis x 3) gopisHioe 15 6anis.

[ns Toro wob nabopatopHa poboTa 6yna 3apaxoBaHa, CTyAeHTy HeobxiaHo

- MiAroTyBaTMCA A0 BMKOHAHHA PoHOTWM, HaNMMcaTU BAACHOPYY BiAMOBIAI HA KOHTPOAbHI 3anuMTaHHA A0
poboTu (He meHLwe 75% Bia, ycix 3anuTaHb A0 poboTun);

- O4epKaTu AONYCK A0 BUKOHAHHSA poboTy;

- 30iACHUTN NabopPaTOPHUI EKCNEPUMEHT, BUKOHYHOUI BCi MYHKTU NOPAAKY BUKOHAHHA poboTh Ta 06pobKM
eKCcnepuMeHTaIbHUX AaHWUX, 3a3HAY€eHi y NPOTOKOAi 40 Po60TH; OXaliHO 3aNOBHUTMU NPOTOKO Ta BUKOHATH
HeobXxifHi rpadiyHi NnobynoBK Ha minimeTpoBOMY Nanepi; BUKOHaTKU MeTy poboTM Ta HanMcaTu BUCHOBOK,;

- 34aTW TEOPETUYHY YacTUHY poboTu Yepes TecTyBaHHS abo cnisbeciay;

- BUNPABUTM 3ayBa*KeHHA BUKNa4aua

3apaxoBaHa pob0Ta OLHIOETLCS HACTYNMHUM YNHOM:

- NOBHa NpaBuW/bHa BignoBsiab 6e3 3ayBarkeHb- 4,5 -5 6anis

- HEenoBHa BiANOBIAb, HAsIBHICTb 3ayBa)KeHb A0 PoboTu - 3,5 - 4 6anu

- 3a[0Bi/fbHa BiANOBIAb, HASBHICTb CYTTEBMX 3ayBarkeHb 40 poboTn 0,5 — 3 6anu

- HenigroToBneHicTb A0 nabopaTopHoi poboTn — 0 6anis

Mepesgaya ouiHeHOi poboTH He nepeabaueHa.

2. MoaynbHUM KOHTPOb

MakcmmanbHa Kinbkictb 6anis 3a MKP gopisHtoe 25 6anis.

- NpaBUNbHWUI PO3B’A30K BCiX 3aBAaHb MKP Ta noBHa nNpaBu/bHa BigNOBiAb HA BCi NUTaHHA NiA Yac
3axucty — 25 6anis

- HafABHICTb NOMMWJIOK B PO3B’A3aHHI 3aBAaHb Ta HEMOBHA BiAMNOBIAb Ha MUTaHHA Mif Yac 3aXUCTY, B
3a/1e)KHOCTI Bif, KiNbKOCTI 33,434 Ta Bianosigel Ha nutaHHa — (15-24 6anu)

- HafABHICTb NOMMWJIOK B PO3B’A3aHHI 3aBAaHb Ta BiACYTHICTb 3aXMUCTY, B 3aN1€XHOCTI Bif, KinbKOCTi
3agay— (1-14 6anis)

- HenpaBunbHe po3B’A3aHHA 3aBAaHb — 0 Hanis

JopnaTtkoBi 6ann 3a NpoxoAKeHHA aganTaliiHoro Kypcy 3 ¢isunkum sig IMAO KMl im. Iropsa Cikopcbkoro
HapaxoBYyHTbCA BiANOBIAHO A0 6anis, BKa3aHWUX y cepTUdiKaTi, NicNA OTPUMAHHA AOMNYCKY A0 €K3aMeHY.



Cyma Barosux 6aniB KOHTPO/IbHUX 3aXOAiIB MPOTArOM CEMECTPY CKNAAAE:
Rc =15 + 25 = 40 6anis
HeobxiaHO YyMOBOI A0ONYCKY A0 €K3aMeHY € 3apaxyBaHHSA BCiX NPaKTUYHUX pobiT Ta BUKOHaHHA MKP, a
TAKOX CTapTOBUM penUTHHI He meHwe 60% Big Rc, To6T0 24 6anm.

Ek3ameHauyiliHa cknadoea wKanun gopisHioe: Re = 60 6anis
TakMM YMHOM, PEUTMHIOBA LWKaNa 3 AUCUMNIIHU CKNadaE:

R=40+60 =100 6anis.

KpuTtepii BU3HaueHHA 6anbHOI OLiHKN HA eK3ameHi
MoBHa BigNOBiIAb Ha TEOPETUYHI NUTaHHA bineTa (He meHwe 90% noTpibHOI iHdopMmaLii), BUpiweHa
3a/la4a, NoBHa BiANOBiAb Ha A04aTKOBI MMTaHHA MO BUBYEHIN Temi - 55 - 60 6anis.
[ocTaTHbO MOBHA BiAMNOBIAb HAa TEOPETUYHI NUTaHHA bineta ( He meHwe 75% noTpibHoiI iHdopmauii),
BMpilleHa 3aZa4a, HEMOBHA BiANOBIAb Ha A40AATKOBI NMTaHHA MO BUBYEHIN Temi - 45 - 54 6anis.
HenosHa Bignosigb Ha TeopeTuyHi NUTaHHA bineta ( He meHwe 60% nNoOTPibHOI iHPOPMaLii), BUpiWeHa
3a/la4a, He BignoBiAb Ha A04aTKOBI MUTaHHA MO BUBYEHIK Temi - 36 - 45 6anis.
He3apoBinbHa BiANOBiAb HA TEOPETUYHI NUTaHHA 6ineta, NOMUAKM NPU BUPILEHHI 3aAadi, BignoBiab Ha
[0AAaTKOBi NUTaHHA Mo BUBYEHi Temi - 5 — 35 6anis.
HesaposifbHa BiAMNOBiAb Ha TEOPETUMYHI MUTaHHA 6Gineta, He BMpilleHa 3aJa4ya Ta He BiANOBiAb Ha
[0AaTKOBi NMTaHHA Mo BUBYEHI Temi - 0 6aniB.
[nsa OoTpMMaHHA cTyaeHTamu BianosigHWMx ouiHoK (ECTS Ta TpaguuiliHMX) Moro penTuHrosa ouiHKa Rb
nepeBoAUTbCA 3rigHO Tabaumui:

Tabnunug BignoBigHOCTI penTUHroBmx 6anis OLHKAM 33 YHIBEPCUTETCbKOIO LLKaOI0:

KinbkicTb 6anis OuiHKa
100-95 BiamiHHO
94-85 Lyxe nobpe
84-75 Hobpe
74-65 33/10Bi/IbHO
64-60 JocTtaTtHbO
MeHwe 60 He3apoBinbH
0
He BMKOHaHi ymoBu gonycky He ponyuweHo

6. NlopaTtkoBa iHpopmauifa 3 gucumnaiHu (OCBiTHLOro KOMNOHEHTA)

MuTaHHA 0O CemeCcTPOBOro KOHTPOIO:
EnektpnuHnii 3apsg. JMcKpeTHicTb 3apaay. 3aKoH 3bepexkeHHnA 3apaay. 3akoH KynoHa.
EnektpunuHe nose. HanpyKeHiCTb eNeKTPMYHOro NoA TOYKOBOTO 3apaay.
MpunHUMN cynepno3uuii enekTpudHmnx nonis. CUI0BI NiHil.
EnektpunuHnii gunons. Mone enekTpMYHOro AMnons.
MOMEHT CMAM, WO AI€ HA AMNOAb B eNEKTPUYHOMY Noni. EHepria gunona B eNeKTpMYHOMY Noi.
MeTopa andepeHLitoBaHHA-IHTErpyBaHHA 414 PO3PaXyHKY eNeKTPUUYHMX MNOIB.
MoTik BeKTOpa Hanpy*KeHocTi. Teopema Naycca gnAa eIeKTPOCTAaTUYHOrO NOAA B BaKyyMi.
MNone piBHOMIPHO 3apALMKEHOI, HECKIHYEHHO MPOTAXHOI NAOWMHI. [one miK ABOMA HECKiHYEHHO
NPOTAXHMUMM PiISHOMMEHHO 3aPAAKEHUMU NAapPaANENbHUMU NAOLWMHAMMU.
9. Mone 3apagKeHoro unniHapa.
10. MMone 3apagKeHoi chepu.
11. Pob6oTa cun enekTpocTaTMuHoro nons. Linpkynauisa BeKTopa HanpyXeHOCTi eNeKTPUYHOro NoNA.
12. TMoTeHuianbHUN XapaKTep enekTpocTaTUyHoro nona. NoteHuian. EKBiNnoTeHUianbHi NOBEpPXHi
13. TloTeHujian nona TOYKOBOro 3apady i NOANA, CTBOPHOBAHOIO CUCTEMOKO TOYKOBMUX 3apAais. PisHuMUA
noTeHLUjianis.
14. 3B’A30K MiX HaNPYKEHICTIO eNeKTPUYHOro No/A i NOTeHLiaIoM.
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EnekTpuuHe none B Aienektpukax. MonapHi i HenonApHi AienekTpuku. AUNonbHUN MOMEHT
AienekTpuka.

Monapisauia gienekTpukis. BekTop nonapusadii.

Hanpy»eHicTb eIeKTPUYHOro NoAA B AieneKTpuKy. lieneKTpuyHa NPOHUKHICTb.

Teopema laycca gns nona B AienekTpuKy. 3B'A30K BEKTOPIB D - 3MiweHHA, E — Hanpy»KeHicTi, P —
nonapwusauii.

MpoBiAHNKN B €NeKTPOCTaTUHHOMY MONi.

EnekTpnyHa EMHICTb BiAOKPEM/IEHOrO MPOBiAHMKA. EnekTpuyHa emHicTb KoHaeHcaTopa. Mnockuii
KOHAeHcaTop.

EHepria 3apageHoro npoBigHUKa, CUCTEMU 3apPALKEHUX MPOBIAHUKIB | KOHAEHcATOopa.

EHepria enekTpuyHoOro nona. N'ycTMHa eHeprii eNeKTPMYHOro NoNA B Aie/IEKTPUKY | BaKyyMi.
EnekTpuyHnin cTpym. XapaKTepuUCTUKM €NEKTPUYHOIO CTPYMY: CUIa CTPYMY, BEKTOP FYCTUHU CTPYMY.
EnekTpopywiniHa cuna gepena ctpymy. Hanpyra.

3akoH Oma ans ogHOPIAHOI AiNAHKM Kona. ENeKkTpuuHuiA onip, nMToMMA onip. 3afieXKHicTb onopy
NPOBIAHMKIB Big TemnepaTypu.

3akoH Oma B gndepeHuianbHit popmi. lMUToma eneKkTponpoBigHICTb.

3akoH Oma gna HeoAHOPIAHOT AiNAHKK Kona. 3aKoH Oma gna 3aMKHEHOro Koa.

3akoH [xkoynsa - JleHua. PoboTa i noTyxHicTb cTpymy. KK axepena ctpymy.

Mpaswuna Kipxroda.

MarHitTHe none B BakyyMi. MarHiTHUI MOMEHT KOHTYpY 3i CTpymom. BekTop MarHiTHoi iHayKLUii. Cnnosi
NiHii marHiTHoro noasa (3.1).

3akoH bio-CaBapa-/lannaca. MpuHUMN cynepno3nLLii MarHiTHMX Nonis

MarHiTHe none NpPAMOro cTpymy.

MarHiTHe none Kpyrosoro cTpymy.

Cnna Amnepa. Bszaemogia npoBigHMKiB 3i CTpymom

Cvna NopeHua. Pyx 3apaaeHoi YaCTUHKK B MarHiTHoOMy nosi.

3aMKHYTUI KOHTYp 3i cTpymom. MarHiTHUit momeHT. MOMEHT CUAN WO A€ HAa KOHTYP 3i CTPYMOM Y
30BHIiLHBLOMY MArHiTHOMY NOAI.

3akoH Amnepa. Teopema MNpPO UMPKYAALIIO BEKTOpa MarHiTHOI iHAYKUil. BMXpoBWUIA XapaKTep
MarHiTHOro nona.

MarHiTHe none coneHoiaa.

MarHitHe none Topoiga.

MarniTHM1 noTik. Teopema lNaycca ana marHiTHoro nons.

Po6oTa nepemiweHHA NPOBigHMKA 3i CTPYMOM B NOCTiIMHOMY MAarHiTHOMY MnoJi.

MarHiTHe none B pe4yoBuHi. MarHiTHi MOMEHTU aTOMIB.

BeKkTop HamarHivyeHocTi. Hanpy»XeHicTb MarHiTHoro nonA. MarHiTHa NPOHMUKHICTb PEYOBUHMN.

Buau marHeTuKis: [liamarHeTMKM, napamarHeTnkn, epomarHeTukn. MarHitHa NPOHUKHICTb | MarHiTHe
none MmarHeTuKiB.

3aKOH eNleKTpoMarHiTHoOI iHayKuii. NMpasuno JleHua.

ABnuwe camoiHayKuii. IHAYKTMBHICTb. ENeKTpopyLwiiHa cmna camoiHAayKLii.

CTpymu npu po3MUKaAHHI Ta 3aMMKaHHI Kona.

EHepria marHiTHoro nons. N'yctuHa eHeprii MarHitHoro nons.

OcHosu Teopii Makcsenna.

Mepwe piBHAHHA MakKcBenna. 3akoH Papages - Makcsenna.

CtpyMm 3MmileHHA. 3akoH Amnepa-Makcsenna.

TpeTe i yeTBepTe piBHAHHA Makcsenna.

MNoBHa cucTtema piBHAHb MakcBenna B gudepeHuianbHii dopmi. MatepianbHi piBHAHHA. [PaHWYHI
YMOBM.

Po3B’sA30K cucTemm piBHAHb Makcsenna.

EnekTpomarHiTHa xBuna

Po6ouy nporpamy HaB4YanbHOI gucuunaiHu (cunabyc):

CknapgeHo: cT. BUKA. lpo3aeHko OnekcaHapa BonogumupisHa, AoueHT, KaHanaaTt ¢is.-maT. Hayk,



YypcaHoBa MapuHa BanepiiBHa

YxBaneHo kadeapoto 3aranbHOI Ppi3vKK Ta moaentoBaHHA ¢isnyHMx npouecis (npotokon Ne 06-26 Big,
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