QE HauioHanbHU TEXHIYHWI YHIBEpPCUTET YKpaiHK
«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/

KOHTPOJIbHI 3axoau
Po3knap 3aHATb
MoBa BUKNagaHHA
IHpopmauis npo
KepiBHMKa Kypcy /
BUKNaAavis

Po3milieHHA Kypcy

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

O4YHa (aeHHa)

nepLunii Kypc, BECHAHUI cemecTp

3aranbHa Kinbkictb roauH: 150 (5 kpeautis EKTC); nekuii — 30 roa;
NpaKTM4YHi — 16 roa; nabopatopHi — 14 roa; camocTinHa poboTa — 90 roa.

EK3ameH / moaynbHa KOHTposibHa poboTa

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

JlekTOp: KaHA,. i3-maT. HayK, aoueHT, YypcaHoBa M.B.,
https://zfftt.kpi.ua/staff/chursanova/

e-mail: chursanova.marina@edu.kpi.ua

MpakTnyHi: ac. Crpetosud M.O.

NabopaTtopHi: ac. I6parimosa H.10.
https://classroom.google.com/c/ODY40TA30TI1Mzgx?cjc=waxzlvum

Mporpama HaB4Ya/AbHOI AUCLUNNIHU

1. Onwuc HaBYanbHOI AUCUUNAIHK, T MeTa, NpeaMeT BUBYAHHA Ta pe3y/IbTaTU HaBYaHHA

MeToto HaBYaNbHOT AMCUMNNIHM € GOPMYBAHHA Y CTYAEHTIB HACTYMHUX
3araZibHUX KOMMNETEeHTHOCTeu:
— 3K 05 3gaTHicTb NpautoBaTM y KOMaHAi
— 3K 13 3paTtHicTb PO3yMiTM OCHOBHi 3aKOHW, TEOPEMMU, METOAN BULLOI MaTeMaTUKK, i3nKn,
TEOPETUYHOI MEXAHIKK, XiMii, ENEKTPOTEXHIKN
MicnAa 3aCBOEHHA HaBYaNbHOI AUCUUNAIHU CTYAEHTU MaloTb NPOAEMOHCTPYBATU TaKi NpOrpamHi
pe3ynbTaTh HaBYaHHA:

— TIPH 24 3HaTth Ta BMIiTM 3aCTOCOBYBATU OCHOBHI 3aKOHWU, TEOPEMMU, METOAM BULLOI MaTEMATUKN,
di3NKN, TEOPETUYHOI MEXAHIKK, XiMii, eNeKTPOTEXHIKMN.

MeTo BMBYEHHA AUCLMNAIHM € GOPMYBAHHA Yy MalibyTHiX paxiBLiB CTIMKMX 3HAHb 3 KypCy 3ara/ibHoi
bi3nKK, YMIHHA BMKOPMUCTOBYBATM OTPMMAHHI 3HAHHA MNPV NOAANbLWIOMY HABYAHHI, @ TAKOX Yy CBOIl
NPaKTUYHIN AiANbHOCTI.

MNpepmeT HaBYaANbHOI AUCUMNAIHU - OCHOBHI NMOHATTA NPO TaKi po3dinu ©i3nMKKM, AK MexaHiKa,


https://zfftt.kpi.ua/staff/chursanova/
https://classroom.google.com/c/ODY4OTA3OTI1Mzgx?cjc=waxzlvum

MonekynapHa ¢i3mMKa, OCHOBHI 3aKOHW i NPUHLUNKN PyXy TBEPAMUX Tifl, ANHAMIKM Pi3HUX 06’€EKTIB, 3arasbHi
NMOHATTA NPO MeXaHiYHi KONMBAHHA, MOJIEKY/IAPHO-KIHETUYHA Teopif, OCHOBHI 3aKOHW TePMOAMHAMIKMN i
MoNeKynApHoi Gi3nKuM rasis i pianH.

Micna 3aCBOEHHA HaBYaNbHOI ANCLUUNIHU CTYAEHT NOBUHEH 3HATU Ta BMITU BUKOPUCTOBYBATU 3HAHHA
dbyHAAMEHTaNbHUX HaYK, WO fieXKaTb B OCHOBI BiANOBiAHOI cneuianisauii iHKeHepii, Ha piBHi, HeobxigHoOMYy
ANA AOCATHEHHA iHWKWX pe3ynbTaTiB OCBITHbOT NPOrpamu; 3HaTH Po34ian i3nKu, Wo nexaTb B OCHOBI Kypcy,
Ha piBHi, HEOOXiAHOMY ANA AOCATHEHHA IHWMX Pe3ynbTaTiB NPorpamm, B TOMy YMCAi MaTK NeBHy 06i3HaHICTb
WOoA0 OCTaHHiX AocArHeHb Oi3nMKW. PO3ymiTM OCHOBHI 3aKOHM NEeBHMX po3ginis isMKKM, Ta NPUHUMMK
po3B’A3aHHA i3MYHMX 3a4a4, A TAKOXK 3B’A30K TaKMX 33434 3 NPUKAALHUMMU iHKEHEPHMUMM 3a4a4aMMU.

CTynoeHT noBMHEH YMITM NOEAHYBATU TEOPit0 i MPAKTUKY AN po3B'A3yBaHHA 3aBAaHb Oi3nKu;
3aCTOCOBYBATM NPUHLMMN CUCTEMHOTO aHaNi3y, MPUYMHHO-HACNIAKOBUX 3B’ A3KIB MiXK 3HAUYyLWMMKM GaKTOpamm
Ta HAaYKOBUMM | TEXHIYHUMM PilLIEHHAMM, WO NPUMMAIOTLCA Nif, Yac Po3B’A3aHHA cKnagHux ¢isnyHMX 3a4av;
3Haxo4MTU NOTPiIOHY iHPOopMaLito y NiTepaTypi, KOHCYNbTYBAaTUCA | BUKOPUCTOBYBATM HayKoBi 6a3n gaHUX Ta
iHWIi BignoBigHI oXepena iHPopmaLii 3 MeTOK AeTa/IbHONO BUBYEHHSA i AOCNIAHKEHHA iHXKEHEPHUX MUTaHb
Bi4MNOBIAHO A0 cneuianisauii;

CtyaeHTn 3406yayThb BOCBIA 3aCTOCOBYBATM 3HAHHA | PO3YMiIHHA HAaYKOBUX GaKTiB, KOHLENLiN, Teopin,
NPUHUMNIB | MeToAiB, HEOBXiAHMX ANsA PO3YMIHHA i3MKKM, Y CTaHAAPTHUX | HECTAaHOZAPTHUX CUTyauiax y
MeXKax BMMOT HaB4ya/IbHOI NMPOrpamu A0 Pe3ynbTaTiB HaBYaHHSA; 34aTHICTb A0 abCTPaKTHOrO MUC/IEHHS,
aHani3y Ta CMHTE3Y; 34aTHICTb NPUMMATM OBFPYHTOBAHI PilleHHA; 34aTHICTb MPaLOBaTM aBTOHOMHO Ta Y
CKNaAji KOMaHAW; 34aTHICTb ePpEKTUBHO BUKOPUCTOBYBATHM TEXHIYHY NiTepaTypy Ta iHWI ArKepena iHpopmalii
y ranysi iHxeHepii Ta ¢isnKu.

2. T[MpepekBi3auTU Ta NOCTPEKBI3UTU AUCUMNAIHU (MicLe B CTPYKTYPHO-NOrYHIA CXemi HaBYaHHA 3a
BiANOBiAHOO OCBITHLOIO NPOrpamoto)

Ona ycnilHOro 3aCBOEHHA AMCUMMNIHM CTYAEHT MOBMHEH MaTu 06a30BUIA piBeHb 3HaHb LWKIJIbHOI
nporpamu 3 ¢isaMKn Ta MaTeEMaTUKW.
MixaucumnnniHapHi 38’ A3KK:
- npepkBi3nTK: 30 11.1 «di3mKa. YactuHa 1. MexaHika. MoneKkynapHa ¢i3mka»
noctpeksiantn: 30 17 «TeopeTuyHa mexaHika», MO 01 «AepoKocmiyHe MmaTepiano3HaBcTBo», MO 03
«ligporasoganHamika Ta TepMOgMHaAMIKa»

3. 3micT HaBYaNbHOI AUCUUNNIHU

KpeguTtHuii moaynb 2 — @isnka. YactuHa 2. EnektpomarHetnam. Ontmka. ATomHa ¢ismnka. 30 11.2
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KpegutHuii mogynob 2.
«ENEKTPOMATIHETU3M. ONTUKA. ATOMHA ®I3UKA»

3. ENIEKTPOCTATUKA
3.1. EneKTpocTaTUuHEe nose B BaKyymi
EnekTpocTatmKka. ENneKTpuyHWiA 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



€/1eKTPOCTaTUYHOro NonA.
Onuc BeKTOpHOro nonsa

MoTik BeKToOpa E. Teopema laycca ana enekTpoctaTMYHoro nona Ta il gudepeHuianbHa dopma.
[nsepreHuia Bektopa E . Uupkynauis i potop Bektopa E . Teopema CTokca.
O6unCcNeHHA HanNpY»KeHOCTi AeAKUX HAMNPOCTILLMX eIeKTPOCTAaTUYHMX NO/iB HA OCHOBI Teopemu Maycca.
ObuncneHHA Hanpy*KeHOCTi NonA 3apAAKEHOT NNOWMHM Ta ABOX NapanesbHUX NAOWMH, Noas chepuyHoi
NOBEPXHi i PIBHOMIPHO 3apAAMKEHOI Kyni Ta HeCKiHYeHHO AO0Broro nNpAmMoOro PiBHOMIPHO 3apAAXKEHOro
unniHgpa.

MoTeHuUian eneKkTpocTaTMYHOro NonA
MoTeHuian enekTpocTaTUYHOro MoAs, MPUHUMN cynepno3uuii noniB Ans noteHuiana. 3B’A30K MiX
noTeHUiaioM Ta HanpyKeHicTio. EKBiNoTeHUianbHi noBepxHi. PoboTta npu nepemilleHHi enekTpu4Horo

3apAdy B eNeKTpocTaTMyHOMY noi. Teopema npo umpKynauito sekropa E .
3.2. lieneKTpu1K Ta NPOBiIAHUK B 30BHiLLHbOMY €/1eKTPOCTaTUYHOMY noni
Oienektpukn. MonsapHi i HenonApHi monekynu. EnektpuuHuii aunonb. Monspusauia gienekTpukis. Onuc

e/IeKTPUYHOTO MONA B  AieNeKTpuKax. EnexkTpuuHe 3miweHHa D. [veepreHuia Bektopa D.
CerHeToeneKTpuKM.
MpoBiAHMK B 30BHILLHbOMY €1EKTPOCTaTUYHOMY MOAi. PiBHOBara 3apA4is Ha NPOBIAHMKY.

3.3. EneKTpuyHa emHictb. EHepria enekTpocratMyHoro nons
EnekTpoeEMHIiCTb BigOKpemneHoro nposigHWKA. B3aemHa enekTpoeMHicTb. KoHpeHcaTopwu. [n0cCKuK,
UMNIHAPUYHUA, COEPUYHUIA KOHAEHCATOP Ta IX EMHICTb. 3'€AHAaHHA KOHAEHCATOPIB.

EHepria eneKrpocraTMyHOro nonsa

EHepria cuctemn TOuKOoBMX 3apAagis. EHepria 3apagrKeHoro nposigHuKa. EHepria  3apagkeHoro
KoHAaeHcaTopa. EHepria enekTpocTaTtMyHOro nons.

4. NOCTINHUWA ENEKTPUYHUINA CTPYM
4.1. NocCTiNHMI eNeKTPUYHUIA CTPYM Ta MOro XapaKTEePUCTUKU
ENeKTpuYHNIA CTpyM, NOCTiIMHWIA Ta 3MIHHMA CTPYM, CWAA i TYCTUHA CTpymy. PiBHAHHA HenepepBHOCTI.
EnektpopyuwinHa cuna. Hanpyra. 3akoHn Oma, [J»koynsa-J/leHua. Po6oTa Ta NOTYXKHiCTb NOCTIMHOTO CTPyMy.
KK axxepena ctpymy. MNpasuna Kipxroda ana posranyKeHux Kin.

5. ENEKTPOMAIHETU3M
5.1. MarHiTHe none i ioro xapakTepucTKu
MarHiTHe none B Bakyymi. BeKTop marHiTHOI iHAyKLUii. MarHiTHe none pyxomoro 3apagy. Cunosi AiHii
MarHiTHoro nons. MpuHUMN cynepno3uuii marHiTHMX nonis. 3akoH bio-Casapa-/lannaca. MarHitHe none
NPAMOro Ta KOJI0BOTO CTPYMIB.
Cuna NopeHua. Pyx 3apaaxeHnx YaCTUHOK B MArHiTHOMY i e1eKTpMYHOMY nonax. LLIMKNOTpoOH.
Cuna Amnepa. Bsaemogaia npoBigHUKIB 3i CTpyMOM.
3aMKHYTU KOHTYpP 3i CTPYMOM Yy MarHiTHomy noni. MarHiTHUA MOMEHT KOHTYpY 3i cTpymom. MomeHT cun,
WO Ai€ HAa KOHTYyp 3i CTPyMOM B MarHiTHomy noni. Pob6oTa npu nepemilwleHHi KOHTypy 3i cTpymom B
MarHiTHomy noni. Po6oTa nepemilleHHA NPOBiAHWKA 3i CTPYMOM B NOCTIMHOMY MarHiTHOMy Mnoi.
5.2. 3akoH Amnepa.

MoTik BeKTOpa iHAYKLUii marHiTHoro nons B . Teopema lMaycca ans marHitHoro nona. [lnsepreHuisa BeKTopa

B.
UunpKynauis sektopa B . 3akoH Amnepa (3aKOH MOBHOro CTPymy). BUXpOBUIA XapaKTep MarHiTHoOro nons.

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

5.3. MarHiTtHe none B marHeTukax. Knacuoikauia marHeTukis
HamarHiyyBaHHA MarHeTuKiB. ONMCc MarHiTHOro NonA B marHeTuKax. MarHiTHMM MOMEHT efIeKTPOHa i aToma.
BekTop HamarHiyeHocTi. MarHiTHa CNPUMHATAMBICTL | MPOHMKHICTL MarHeTUKiB. BeKTop HanpyXeHoCTi

marHiTHoro nonsa H . 3akoH Amnepa ans sektopa H . PoTop BekTtopa H .
[iamarHeTnKkn, napamarHeTuKn, pepomarHeTmkn. HamarHidyBaHHA i nepemarHiyyBaHHA GepomarHeTuKiB.
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 piBHSHb MaKcBensa 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 AMnona. BUNnpomiHioBaHHA 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/1Ia. 3aKOHWU NiHIMHOT ONTUKKU. POTOMETPUYHI XapaKTEPUCTMKK 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 aundpakyii. MpuHunn 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  3a70MAeHHi Ta BigbwuBaHHi. [lonApusauis 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 i NtOMiHecUeHLUia. BunpomiHoBanbHa Ta NOrAMHaNAbHA 34aTHICTb Tisla, 3aKOH
Kipxroga. 3akoH CredaHa-bonbumaHa. 3aKOH 3milLeHHA BiHa. Popmyna Penea-LkiHca.
7.2. ®OoTOHMU
®oToHM Ta ix Bnactmsocti. Potoedekt. Popmyna MnaHKa ANA TENNOBOro BMMPOMIHIOBAHHA. anbmiBHe
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
bYHKUT «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

Ninyescoknit, |. B. ®Pisuka [EnekTpoHHMK pecypc] : HaBy. nocib. ana 3p06yBadviB neporo
(bakanaBpCbKOro) piBHA BULLLOT OCBITM 33 TEXHIYHUMM cneuianbHocTaAMK / |. B. JliHuescbKuid, 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 none B pevoBuHi. Kypc nekuint : Hasy. 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.
HanisnposigHukK. ATom. ATomHe sapo / I. M. Tapkywa, B. M. Topes, M. O. ypasnbos, B. B.
TutapeHKo ; M-BO OCBITU i HayKM YKpaiHu, Hau. TexH. yH-T «JHiNnpoBCbKa nonitTexHika». — [IHinpo :
HTY «MN», 2024. — 169 c. http://ir.nmu.org.ua/handle/123456789/169378

NinyeBcbkui, . B. ®ismka. YactuHa 2. OnTuKa. KBaHTOBA ¢i3nKa [EnekTpoHHKMI pecypc] : HaBy. nocib.
Ana 3006yBadis cTyneHsa 6akanaBpa 3a BCiMa OCBIT. Mporpamamu npupog. Ta TexH. cned. / |. B.
JNinueBcbknii, 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. Noanacos; KNI im. Iropa Cikopcbkoro. — 2- re BuA,,
nepepobn. Ta pgonosH.— Kwuie : KMl im. Iropa Cikopcbkoro, 2026. — 618 c. -
https://ela.kpi.ua/handle/123456789/81132

36ipHMK 3agad i3 3aranbHOi  @isMKM: HaB4y. nocib. ANAa CTYAEHTIB  iHXeHEepPHO-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

di3nKka: BuMmocsa po3s’asysatu 3aaadi. KomneHcauiiHnii kypc [EnekTpoHHMI pecypc] : HaBy. nocib.
Ana 3p06yBadis ctyneHa 6akanaspa / B. M. BpuriHeub, C. O. Mognacos, O. B. Martsiiuyk ; 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, |. ®. ®dismka. EnektpomarHetusm, onTtuKa. JlabopaTopHuii npakTukym. 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

Bywok I'. ®., BeHrep €. ®. Kypc ¢i3nkn : 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. BbywokK . ®., BeHrep €. ®. Kypc ¢i3nkm : y 3 KH. KH. 3. OnTtunKa. PisMka atoma Ta aTOMHOro aapa :
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 / yknagad T. C. CosKkoBa. - Ogeca : YHiBepcutet
YwunHcbKoro, 2024. - 208 c. http://dspace.pdpu.edu.ua/handle/123456789/19966

9. Po3B'A3yBaHHA 33434 i3 Gi3UKM: eneKkTpMKa Ta MarHeTU3M : HaB4abHWUIM NocibHMK / O.B. JluceHKo,
.A. OnekcieHKo ; MiHicTepcTBO OCBITM i HayKM YKpaiHM, CyMCbKUI aeprKaBHUI yHiBepcuTeT. - Cymum

: 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 : HaBYyanbHUI nocibHuk / O. B. luceHko, 0. 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. gns 3006yBadiB ctyneHa 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-KOTHITUBHMUI Ta NpodeciiHO OpiEHTOBAHWUN, 3rigHO 3 AKMM Y LLEHTPI OCBITHbOrO npouecy
3Haxo4MTbCA CTYAEHT — Cy6’eKT HaBYaHHS | MalibyTHIN HayKoBeLb.

NeKuiliHi 3aHATTA

Po3pin 3. ENNIEKTPOCTATUKA

Tema 3.1. EnekTpoctaTuuHe nosae B Bakyymi
N-1. EneKTpocTaTUUHe Nojse y BakyyMi. EnektpoctaTtMka. EneKTpuyHmin 3apas Ta
Moro BnactMBOCTi. 3aKoH KynoHa. HanpyeHicTb nona. MpuHumMn cynepno3uuii
eNeKTpUYHMX nonis. MpadiyHe 306parkeHHA eneKkTpocTaTUYHMX nonis. MeTop,
AandepeHLiloBaHHA-IHTErPYBaHHA ON1A PO3PaXyHKY e/IEKTPOCTATUYHOrO NoAS.



https://pdf.lib.vntu.edu.ua/books/2015/Byshok_P2_2003_278.pdf
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https://essuir.sumdu.edu.ua/bitstream-download/123456789/98809/3/Lysenko.pdf
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N1-2. Onuc BeKTOpHOro nonsA. NoTiK BEKTOPA HaMNPYXEeHOCTi eNeKTPOCTaTUYHOrO
nona. Teopema lMaycca. [iusepreHLia BeKTOpa Hanpy*KeHoCTi eIeKTPOCTaTUYHOro
nona. Lnpkynauia i potop BeKTOpa HanpyxeHocTi. Teopema CToKca.
O6uncneHHA HaNpyXXeHOCTi eNeKTPOCTaTUYHOrO NONA Ha OCHOBI Teopemwm
Faycca. O6uyMcneHHA HanpyXeHOoCTi MoAs 3apafMKeHol NAOWMHM Ta [ABOX
napanesibHMX NAOWMH, Noaa cpepmnyHOi NOBEPXHi i PIBHOMIPHO 3apAaKeEHOI Ky i
Ta HECKIHYEeHHO A0Broro NPAMOro piBHOMIPHO 3apAAMKeHOoro uuaiHapa.

N-3. MoTeHuian eneKTpocTaTMYHOro noas. MNoTeHuian eNeKTPOCTaTUYHOrO NoAA,
NPUHLMN cynepno3uuii nonis gns noteHuiana. 3B’A30K MiXK MNOTeHuianom Ta
Hanpy»KeHicTio. EKBiNOTeHuianbHi noBepxHi. PoboTa npu nepemileHHi
€NeKTPMUYHOro 3apady B efleKTPOCTaTUYHOMY Mnoni. Teopema Npo LMPKYAALLLO
BEKTOpPA HaNpPYKeHOCTi e1eKTPOCTAaTUYHOIO NoAA.

Tema 3.2. [lieneKkTpuK Ta NpOBiAHUK B 30BHILLHbOMY €/1€KTPOCTaTUHHOMY NOJIi.
Tema 3.3. EnektpuyHa emHictb. EHepria eneKtpuyHoro nons

N-4. EneKTpocTaTMyHe none B gienekTpukax. [ienektpukun. MonapHi i HenonapHi
Mosiekynu.  Enektpmunmin aunonb.  lMonapusauia  agienektpukis.  Onuc
€1eKTPMUYHOro NoNA B AiefIeKTpuKax. BeKTop enekTprMyHOro amiweHHA. Teopema
laycca Ana BEKTOpy eNeKTPUYHOro 3MilLLeHHS.

MpoBiAHUK Yy 30BHIWWHbOMY e/JIeKTPOCTaTUYHOMY noni. PiBHoBara 3apsagis Ha
NPOBIAHUKY.

EnektpoemHictb. KoHAeHcaTopu. EneKTpoeMHICTb BigOKpemaeHoro npoBigHuKa.
B3aemHa enektpoemHictb. KoHaeHcaTopu. MNAOCKMIA, UMNIHAPUYHUIA, cHEPUYHUIA
KOHAEHCAaTOpW Ta iX EMHICTb. 3’€4HaHHA KOHAEHCATOPIB.

EHepria cuctemun TouKOBMX 3apagis. EHepria 3apAagrKeHoOro nposigHmKa. EHepria
3apAagKeHoro KoHaeHcatopa. EHepria enekTpoctaTU4HOro nons.

Po3gin 4. NOCTIMHWUIA ENEKTPUYHUIN CTPYM

Tema 4.1. MNMocTiHWMIA @NEeKTPUUYHUI CTPYM Ta MOr0 XapaKTePUCTUKKU

N-5. EnekTpunyHnin cTpym. PiBHAHHA HenepepBHOCTI. MOCTIMHUIA eneKTPUYHU
CTPYM, cuAa i ryctuHa ctpymy. Onip nposigHuUKiB. 3aKoH Oma gna o4HOPIAHOI,
HEeO4HOPIAHOI AiINAHKM | NOBHOrO Kona.

CtopoHHi cunun. EnektpopywinHa cuna. Hanpyra. [lpasuna Kipxroda ans
po3rany*KeHux Kin. PoboTa i NOTYKHICTb eNeKTPUYHOro cTpymy. 3akoH [oyna-
NeHua. KK axXepena ctpymy. Asunwie HagnpoBigHOCTI

Po3ain 5. ENIEKTPOMATHETU3M

Tema 5.1. MarHiTHe none i MOro xapakTepucTUKm

N-6. MarHiTHe nosne i MOro xapakTepuCcTUKK. MpUHUMN cynepno3nLii MmarHiTHMX
nonis. 3akoH bio-CaBapa-/lannaca. MarHiTHe none NpAMOro i KpyroBoro CTpymis.

N-7. Cvunn y marHitTHomy noni. Cuna JlopeHua. Pyx 3apAgXeHUX YaCTMHOK B
MarHiTHOMY i eIeKTPUYHOMY MONAX.

Cunna Amnepa. MarHiTHa B3aemogis CTPyMiB. 3aMKHYTUIM KOHTYP 3i CTpymom Yy
MarHiTHomy noJi. MarHiTHUM MOMEHT KOHTYpPY 3i cTpymomM. MOMEHT cun, Wo Aie
Ha KOHTYp 3i CTPyMOM B MarHiTHomy noji. Po6oTta npu nepemilleHHi KOHTYpyY 3
CTPYMOM B MarHiTHomy noni. Pobota nepemilleHHA NPoOBiAHMKA 3i CTPymMOM B
NOCTINHOMY MarHiTHOMy nosi.




Tema 5.2. 3akoH Amnepa.

N-8. MarHiTHui noTik. Teopema laycca ans marHiTHoro nons.
LUuMpKynauisa BeKTopa iHAYKLii MarHiTHOro nons. 3aKoH NOBHOro CTpymMy (3aKoH
AmMmnepa). BUXpoBMA XapaKTep MarHiTHoro nona. MarHiTHe nosie cosieHoiaa i

Topoiaa.

Te

ma 5.3. MarHitHe none B marHetukax. Knacuoikauia marHetukis.

N-9. HamarHiyyBaHHA marHeTukiB. OnNUC MarHiTHOro nona B MarHeTUKax.
MarHiTHAM  MOMEHT efnlekKTpoHa | aTtoma. [ipomarHiTHe BigHOLWEHHA.
NapmopiBcbKa npeuecia. BeKtop HamarHiyeHocTi. MarHitHa CNPUMAHATAMBICTD i
NPOHWUKHICTb MarHeTUKIB.

BekTop HanpyXeHoCTi MarHiTHoro nond. 3akoH Amnepa pAnA BeKTopa
HaNpPYXeHOCTiI MarHiTHOro nonA.

Knacudikauia marHeTukis. [iamarHeTMKW. napamarHeTuku, GbepomarHeTuKu.

HamarHiuyBaHHA i nepemarHivyBaHHA pepomarHeTmkis. MarHiTHU rictepesuc.

Tema 5.4. EnekTpomarHiTHa iHAayKuif

10

N-10. B3aem03B’A30K MiXK €N1EKTPUYHMM Ta MArHiTHUM nosem. EnekTpomarHitHa
iHAYKLIA, 3aKOoH ®apagen. Mpasuno JleHuya. Ctpymn OyKo. Asumile camoiHayKL,i.
IHAYKTUBHICTb. B3aemoiHayKkuia. CTpymu nNpu poO3MUKAHHI | 3aMWKaHHI Kona.
EHepria marHiTHoOro nona ctpymy. EHepria i ryctuHa eHeprii marHiTHOro nons.

Tema 5.5. EneKTpomarHiTHi KONMBaHHA

11

N-11. KeasicTauioHapHui cTpym. [itodi 3HAYEHHA CUAW CTPYMy | Hanpyru.
BekTOpHi piarpamun. KonuBanbHUI KOHTyp. Hesracaroui BiNbHi KO/AMBAHHA.
3racatodi KonmeaHHA. BumyLueHi KonneaHHA. Pe3oHaHc.

Tema 5.6. EnektpomarHitHe none. EnektpomarHitHi xsuni

12

N-12. Buxpose eneKktpuyHe nose. CTpym 3miweHHA. EneKktpomarHiTHe none.
3aranbHa XapaKTEPUCTUKA Teopii Makcsenna. XapaKTepuUCTUKa pPiBHAHDb
Makcsenna. MartepianbHi piBHAHHA. [PaHWYHI ymoBKU. NTOBHA cMCTEMaA PiBHAHb
MakcBenna B iHTerpanbHii i andepeHuianbHin popmax.

XBUbOBE PIBHAHHA ONA eNeKTPOMArHiTHoro nona. lNnocka enekTpomarHiTHa
XBUNA B  OAHOPIiAHOMY  CepefoBMLL, LWBUAKICTb MNOWMPEHHA  XBWUAI.
BMNPOMIHIOBAaHHA €NeKTPOMArHiTHMX XBWAb. EHepria enekTpOMarHiTHOI XBWJI.

MoTik eHeprii. BekTop YmoBa-MolTiHra.

Po3gin 6. XBU/IbOBA OMNTUKA

Tema 6.1 CsiTno. IHTepdepeHuina cBiTha
Tema 6.2. Andpakuis ceitha
Tema 6.3. NMpupogHe i nonapmusosBaHe CBiTN0
Tema 6.4. Bsaemogina cBiT/N1a 3 pe4OBUHOK

13

N-13. KopnyckynapHO-XBU/IbOBa NpUpoaa CBiTAa. 3aKOHM NiHiHOT onTUKK. CBiT/I0
AK eNeKTpoMmarHitTHa xBunA. IHTepdepeHuis cBitna. Cnocobu cnocteperkeHHs
iHTepdepeHLii.

Asnwe andpakuii. MpuHumn lNolreHca-PpeHena. AudpakuiiHa rpaTtka.
MonApusoBaHe cBiTN0. 3akoH Mantoca. [Monapusauia npu 3aJ0MAEHHI Ta
BifAbuBaHHi. Monapusauis npm NnoaBiIMHOMY NPOMEHE3a/IOM/IEHHI.

Oucnepcia ceiTna.




Po3pin 7. KBAHTOBA ONTUKA

Tema 7.1. Tennose BUNPOMIHIOBAHHA
Tema 7.2. ®oTOHM

N-14. Tennose BMMNPOMIHIOBAHHA | NOMiHecueHuiAa. BunpomiHtoBanbHa Ta

14 NOrAMHANbHA 34aTHICTb Tina, 3akoH Kipxroda. 3akoH CredaHa-bonbumaHa.

3aKOH 3MilLeHHA BiHa. Popmyna Penea-LxiHca.

BUNPOMIiHIOBaAHHA. NaNbMiBHE pPEHTreHiBCbKe BUNPOMIHIOBAHHA.

®otoHn Ta ix BnactmeocTi. PoTtoedekt. Popmyna lNnaHKa Ana TensoBoro

Po3pin 8. ATOMHA ®I3UKA

Tema 8.1. bopoBcbKa Teopia aToma BOAHIO
Tema 8.2. XBU/IbOBI BNaCTUBOCTi MiKPOYACTUHOK
Tema 8.3. PiBHAHHA LWpegiHrepa

15 Pesepdopaa. NoctynaTtn bopa.

HeBM3Ha4yeHocTel Mei3eHbepra.

3MICT i BNACTMBOCTI XBMIbOBOT PYHKL,iT «nci».

N1-15. 3aKOHOMIPHOCTI B aTOMHUX crnekTpax. Mogeni atoma TomcOHa i

Locnign ®paHka i l'epua. EnemeHTapHa bopoBCbKa Teopia aToma BOAHHO.
linoteza pe bpoiina, xBWABbOBI BNACTUBOCTI MIKPOYACTUHOK.

MpuHumn

PisHAHHA WpeaiHrepa ana HecTauioHapHOro i cTauioHapHoro nonsa. QisnyHuim

MpaKTUYHi 3aHATTA

OCHOBHMM 3aBAaHHAM NPAaKTUYHUX 3aHATb € 3aKpiI'II'IeHHﬂ 3HaHb, OTPMMAHUX Ha I'IeI-(Ll,iﬂX.

No Ha3sa Temu 3aHATTA Ta nepenik OCHOBHUX NUTaHb Kinbkictb
3/n ayAa.roavH

1 M-1 EnekTpoctatmKa. 3akoH KynoHa. HanpyXeHiCcTb eneKkTpoCcTaTUYHOro 2
nons. MNpuHymn cynepnosunuii nonis.

2 M-2 Metog [l ana po3paxyHKy eneKTpoCTaTUYHMX NOiB. 2
Teopema lNaycca gna po3paxyHKy e/IeKTPOCTAaTUYHUX MONIB.

3 MN-3 MNoTeHuian enekTpocTaTUYHOro noss. PoboTta no nepemilleHHo 2
3apAaay B noni. Pyx 3apaaKeHoi YaCTUHKKU B OAHOPIAHOMY eNeKTPUYHOMY
noni.

4 MN-4 KonpeHcaTopwu. EHepria enekTpmMyHoro nons. 2
MoCTiMHMI enekTpu4HniA cTpym. Onip nposigHuKiB. 3akoH Oma. PoborTa i
NOTY}KHICTb enekTpuuHoro ctpymy, KK arkepena ctpymy. 3akoH [Koyna-

NeHnua. MNpasuna Kipxroda ans posrany>KeHUx Kin.

5 M-5. 3akoH bio-CaBapa-/lannaca. MarHitHe nosne NPAMOro i Kpyrosoro 2
CTpyMmiB.

6 M-6. Cnna JlopeHua. Cuna Amnepa. Bsaemogia NpoBigHMKIB 3i cTpymom. 2
MarHiTHUM MOMeHT. MOMEHT CUAM WO A€ Ha KOHTYpP 3i CTpymMoMm Y
30BHiLUHbOMY MarHiTHOMYy NoJi.

7 M-7. MoOTiK | UMPKyNAaLia BEKTOPA HaMNpPyXeHOCTi Ta iHAYKLii MarHiTHoro 2
nonA. 3aKoH MOBHOIO CTPYyMY.

8 N-8. EnektpomarHiTHa iHAyKUiA. 3akoH ®apagea. [lpasuno JleHua. 2
CamoiHayKuia. CTpyMu 3aMWKaHHA Ta PO3MMKaHHA Kona. KonuBanbHui
KOHTYp
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NabopaTtopHi 3aHATTA
BukoHaHHA nabopaTopHUx pobiT nepeadayae: NornnMbAEHHS 3HAHb 3 TEOPETUYHOrO Kypcy; HabyTTa
HABMKIB NNaHyBaHHA Ta NMOCTAHOBKU eKCMepMMEHTaNbHUX A0CAIAMKEHb; HAbyTTA HaBMKIB CTAaTUCTUYHOTO
0bUYMC/IEHHS eKCnepMMEHTA/IbHUX AaHUX Ta MPeAcTaBAeHHA iX 33 BMMOramu Aitoyoi cTaHaapTmsalii;
eKCnepuMeHTaNbHY NepeBipKY BUKOHAHHA 3aKOHIB di3nKu.

Temu naboparopHux pobir

Ne Ha3sea nabopaTopHoi poboTu KinbkicTtb
3/n ayaMTOPHMUX
roauH
1 BcTynHe 3aHATTA (IHCTPYKTaXK 3 TEXHIKM 6e3neku) 2
2 2-1 Bu3Ha4vyeHHA onopy NpoBigHMKa 32 4ONOMOro MOCTa 2

nocTiiHoro cTpymy (Mocta YiTcToHa)
2-2  BMMIipIOBaHHA eNeKTPOPYLWIAHOT CMAN METOA0M
KomneHcau,ii
2-3  BM3Ha4YeHHA EMHOCTI KOHAEHCAaTOpPa METOAOM
6anicTMyHOro ranbBaHOMeTpa
2-4 BuBYEHHA e/IEKTPOHHOro ocuunorpada

3 2-5 BuBYEHHA eNeKTPOoCTaTUYHOro NonA 2
2-9 BW3HaAYeHHA NMTOMOrO 3apAay eNeKTPoHa MeTo40M
MarHeTpoHa
4 2-11 3HiMmaHHA KPMBOT HAMArHiYyBaHHA Ta NeTAi rictepesuncy 2

depomMarHeTmKiB y 3MiHHMX MarHiTHUX NOAAX
2-12 BumiptoBaHHA iHAYKLIT MarHiTHOro NoaA eNeKTpoOMarHiTa
5 2-7 [JocnigXeHHs TepMOoeneKkTpopyLwinHoi cunm 2
2-8 [JocnigrKeHHA TeEpMOENEKTPOHHOI eMmicii

6 2-13 [ocnigrKeHHA BiIbHUX 3aracatoumnx KOAMBaHb Y KOHTYPI 2
2-14 BMBYEHHA BUMYLLUEHUNX KONMBAHb Y
NOCNiAOBHOMY KONMBAJIbHOMY KOHTYPI
7 3aKNo4YHe 3aHATTA 2
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6. CamocrTiiiHa po60oTa cTyaeHTa

CamocTiiHa poboTa CTyAeHTiB NoAArae y nigrotosui 3aBAaHb, OTPUMAHUX Ha NonepeaHix NeKUinHUX.
NPaKTUYHMX abo NabopaTopPHMX 3aHATTSAX.

3rigHO HaBYanbHOMY MJaHY MPOMOHYIOTLCA IHAMBIAYANbHI CeMeCcTpoBi 3aBAaHHA Yy BUraaai
CaMOCTIMHOTO BMBYEHHA OKPEMUX TEOPETUYHUX MUTAHb, AKI HE PO3rNAJANNCL Ha NIEKLiAX, MOAYNAbHOI
KOHTPONbHOI po60TH, PO3B'A3KY 33434 Ha KOXKHOMY NPAKTUYHOMY 3aHATTI, NPOBeAEeHHA PO3PaXyHKIB 3a
NepBUHHUMU AaHUMKN, OTPUMAHUMM Ha NabOPaTOPHUX 3aHATTAX.

MoniTUKa Ta KOHTPO/b
7. NoniTMKa HaBYaAbHOI AUcUUNNIHK (OCBITHLOrO KOMMOHEHTA)

B pamKax BMBYEHHA ANCLMMNAIHU CTAaBUTbCA HACTYNHUIN Nepenik BUMOT nepes CTy4eHTOM:
— 060B'A3KOBe BiABIAYBAHHA NEKLiN, NPAKTUYHUX, Ta NABOPATOPHMX 3aHAT;
— Ha 3aHATTAX YBaXHO Ta A0OPOYECHO CTaBUTUCL A0 OTPMMAHOro maTtepiany, NPOABAATM aKTUBHICTb Ta
NnoKasyBaTh HebanayKicTb A0 NpeameTy;
— CTYAEHT camocCTiMHO odopmatoe nabopatopHy poboTy, 3rigHO NPOTOKO/Y, HaJa€ BMCHOBKM Ta
BiZANOBIAi Ha KOHTPOANbHI 3anuTaHHA. Mig, Yac 3axmMcTy Ha 3aHATTI, abo Ha KOHCy/AbTalii, BignoBigae Ha



NUTAHHA BUKNA4aua;
— CTY[eHT CaMOCTIMHO BUKOHYE iHAMBIAYabHi 3aBAaHHSA 3 NPAKTUKK, Ta Nig Yac 3aXMCTY Ha 3aHATTI, abo
Ha KOHCybTauji, BiANOBIAAE HAa NUTAHHA BMKN34auya;

— CTYAEHT CaMOCTIMHO BMKOHYE MOAY/IbHY KOHTPO/bHY poboTy, Ta Mif Yac 3axMCTy Ha 3aHATTI, abo Ha
KOHCYNbTaLil, BiANOBiAAa€ Ha NMUTAHHA BUKAAAaua;

— 3aCTOCOBYETbCA NOAITUKA 3a0xo4vyBasibHUX H6anis (gme. PCO), AKi CTyAeHT MoXKe 3apobuTn npoTarom
HaBYaNIbHOrO CEMECTPY; BCi 3a0X04yBaibHi 6ann BPaxoBYHOTbCA TiIbKM Ha EK3aMeHi 32 YMOBU ,0MNYCKY;

— [opaTKoBi 6anu 3a NpoxoAKeHHs aganTauinHoro Kypcy 3 ¢isnku Big IMAO KNI im. Irops CikopcbKkoro
HapaxoBYyHTbCA BiANOBIAHO A0 6anis, BKasaHWX y cepTudikaTi, NicnA OTPMMAHHSA AOMNYCKY A0 eK3aMeHY.

- NONITUKA Ta MPUHUMNM aKageMiYHOi A06poYecHOCTI BM3HAyeHi y po3gini 3 Kopgekcy uyecTi
HauioHanbHoOro TtexHiyHoro yHiBepcuteTy YKpaiHM «KUIBCbKUIA MOAITEXHIYHUIA HCTUTYT imeHi lropsa
Cikopcbkoro». letanbHiwe: https://kpi.ua/code.

- HOPMM €TMYHOI NOBEAIHKW CTYAEHTIB i NpauiBHUKIB BM3HA4YeHi y po3gini 2 Koaekcy uyecTi
HauioHanbHOro TexHi4Horo yHiBepcuteTy YKpaiHWM «KUIBCbKMIMA MOMITEXHIYHUI iHCTUTYT iMeHi Irops
Cikopcbkoro». JeTtanbHiwe: https://kpi.ua/code.

- NONITUKA BUKOPUCTAHHA LUTYYHOrO iHTENEKTY 4NA akagemidHoi gianbHocTi 8 KMl im. Iropa CikopcbKoro
https://osvita.kpi.ua/sites/default/files/downloads/polityka-vykorystannia-shtuchnogo-intelektu 2023.pdf
B yHiBEpPCUTETI BUBHAETLCA aKaAEMIYHO HEYECHUM TaKi cnocobu BUKOpUCTaHHA mogeneit LI, aki nopywytoTb
NPUHLMNN [,0BPOYECHOCTI Ta ETUKKN JOCNIAKEHD, HANPUKNAA,:

e BupgaHHA TeKcTy, 3reHepoBaHoro LI abo nepedpasosaHoro LI BmicTy iHWKX Axkepen, 3a BAACHY
poboTy. BukopuctaHHa LI gna aBTOomaTM4yHOI reHepauii TeKkcTiB abo nepedpasyBaHHA HASBHOrO
KOHTEHTY 6e3 HaneXXHOro BKa3aHHA AXKepea NopyLIYE NPUHUUNM aBTOPCTBA Ta BBAXKAETHCA M1AriaTOM.

e (CTBOpeHHA HenpasaMBUX AaHUX | NpeacTaBAeHHA X AK NigTBepAMEeHHA BAACHUX AOCAigXeHb
(pabpukauia gaHumx).

- CTYLEHTU MaloTb NPABO OCKAPMKWUTU Pe3ynbTaTM KOHTPONbHUX 3axopgis, ane 0608B’A3KOBO
aprymeHTOBaHO, MOACHMBLUWN 3 AKUM KPUTEPIiEM He NOroAKykTbCA BiANOBIAHO A0 OLIHOYHOrO AMCTa
Ta/abo 3ayBaKeHb.

8. Buau KOHTPOJIIO Ta peiTUHroBa CMCTEMA OLiHIOBAHHA pe3y/bTaTiB HaBuaHHA (PCO)
Buau KoHTpoaio:
MOTOYHUI KOHTPOb: ONUTYBAHHA 32 TEMOIO 3aHATb, BUKOHAHHA Ta 3aXMCT NPAKTUYHMX 3aBAAHb, BUKOHAHHA
Ta 3axucT nabopatopHux pobit, MKP.
KaneHaapHMM KOHTPO/b: NPOBOAMUTLCA ABiYi HA CEMECTP AK MOHITOPUHT MOTOYHOTO CTaHY BUKOHAHHA BUMOT
cunabycy.
CeMecTpOBUIN KOHTPO/Ib: EK3aMEH.
PeiATUHT cTyaeHTa 3 AUCLUNAIHN CKNAAAETLCA 3 6aniB , WO BiH OTPUMYE 3a:
Cmapmoesa cknadoea (HaB4yanbHa poboTa y cemecTpi)
1. — HanNMCaHHA KOHCMEKTY Ta BigNOBIAj HA KOHTPO/IbHI 3aNUTaHHA 32 TEMOO NIEKLLIMHNX 3aHATD;
2. - BUKOHAHHSA Ta 3axu1cT 5 nabopatopHux pobir;
3. - BUKOHAHHSA Ta 3aXUCT 8 NPaKTUYHUX 3aHATD;
4. - MoAyNbHaA KOHTPObHA PODOOTa;
Exk3ameHauyiliHa cknadoea
5. - BigNoBiAb Ha €K3aMeHi.

Cuctema peTMHroBux 6anis Ta KpUTepii OLiHIOBAHHA:
Cmapmoea cKknadosa

1. JleKuiuHi 3aHATTA

Barosuit 6an — 0,2 6anu.

MaKcumanbHa KinbKicTb 6aniB, oaep*aHMX 3a HaNUCaHHA KOHCMEKTY Ta BiAMNOBiAi Ha KOHTPO/IbHI 3aNUTaHHA

[0 NeKuUinHmx 3aHATb (0,2 6anum x 15) gopisHioe 3 6anu.

— KoHcneKT noBHMI Ta Bigobpa)kae OCHOBHWIA 3MICT neKuji, BianoBiAi Ha KOHTPO/bHI 3anuTaHHA €

NOBHUMM Ta NpaBuIbHUMKU — 0,2 Banu


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

— KoHCnNeKT BMKOHAHO 4acTKOBO, BignoBiAi Ha KOHTPOAbHI 3aNUTaHHA € HEMOBHUMM, MICTATb OKPEMiI
HeToyHocTi — 0,1 6anun

— KoHcnekT BiacyTHilM abo MicTUTb nwe okpeMmi 3anmcu 6e3 po3KkpuTTa 3micTy nekuii — 0 6anis

2. MpaKTUYHi 3aHATTA

Barosuit 6an - 2 6anu.

MaKcMmanbHa KinbKicTb 6aniB, oAeprKaHMX Ha NPAKTUYHUX 3aHATTAX (2 6ann x 8) AopiBHIoe 16 Hanis.

- BMKOHAHHA AOMALIHbOrO 3aBAaHHA (He meHwe 75% BifA ycix 3aBAaHb), aKTMBHaA Pob0OTa Ha 3aHATTI, MOBHi
npasBuAbHiI Bignosiai - 2 6anu

- BMKOHAHHS A0OMALLHbOrO 3aBAaHHA (He meHwe 75% Big, ycix 3aBAaHb), NPaBUAbHI HENOBHiI Bianosigi — 1,6
6anu

- BMKOHAHHS A0MAaLLHbOro 3aBAaHHA (He meHLwe 75% BifA ycix 3aBAaHb), 3a40BiNbHI Bignosigi — 1,2 6anis

- BMKOHAHHS A0OMaLLHbOro 3aBAaHHA (He meHLwwe 75% Bifa ycix 3aBaaHb) — 1 6an

- HEeBWKOHAHHA AOMALLHbOrO 3aBAaHHA, He3a40BiNbHa Bignosiab — 0 6anis

CTPOK BUKOHAHHSA KOXHOIo A0MaLUHbOro 3aBAAaHHA — ABa TUXKHI Bif, AHS MOro OroNowWeHHs. Y pasi 3aTpumMKn

34a4i 6ifiblL HiXK Ha ABa TUXKHI NicNsA BCTaHOBEHOro AeasaliHy 6e3 NoBaXkKHOI MPUYNHU, oaepKaHuii ban 3a

3aBAAHHA 3HUXKYETbCA Ha 20%.

3. JlTabopaTopHi pobotu

Barosuii 6an - 3 6anw.

MaKcMmanbHa KifbKicTb 6aniB, oaeprkaHMxX Ha nabopaTopHUX 3aHATTAX (3 6ann x 5) gopisHioe 15 6anis.

Ons Toro wo6 nabopatopHa poboTa byna 3apaxoBaHa, CTyAEHTY HEOOXiaHO

- MiAroTyBaTMCA A0 BMKOHAHHA POOOTWM, HamMMcaTU BAACHOPYY BiANOBiAI Ha KOHTPO/IbHI 3anMUTaHHA 40
poboTn (He meHwe 75% Big, ycix 3anUTaHb 40 Po60TH);

- 04epKaTn JoNyCcK A0 BUKOHAHHA poboTy;

- 34IMCHUTU NabOPaATOPHMUI EKCNEPUMEHT, BUKOHYIOUI BCi MYHKTU NOPAAKY BUKOHAHHA pob0TK Ta 06pobKuM
eKCnepuMeHTaIbHUX AaHUX, 3a3HAY€eHi y NPOTOKOANi A0 po60TH; 0XaltHO 3aNOBHUTM NPOTOKON Ta BUKOHATH
HeobxiaHi rpadiyHi NnobyaoBK Ha MminimeTpoBOMY Nanepi; BUKOHAaTU MeTy poboTM Ta HaNMcaTU BUCHOBOK,;

- 34aTN TEOPETUYHY YaCTUHY PobOoTK Yepes TecTyBaHHs abo cnisbeciay;

- BUNPABUTU 3ayBa*KeHHA BUKAa4a4a

3apaxoBaHa pob0oTa OLHIOETLCS HACTYNMHUM YNHOM:

NMOBHA NpaBW/bHaA BignoBiab 6€3 3ayBarkeHb- 2,5 - 3 6anu

HenoBHa BigNoBiAb, HAABHICTb 3ayBarkeHb 40 poboTu - 1,5 - 2 6anun

330BiNbHa BiANOBIAb, HAABHICTb CYTTEBMX 3ayBarkeHb 10 poboTtn 0,5 — 1 6an

HenigrotoeneHicTb A0 nabopatopHoi pobotn — 0 banis

Mepe3aaya ouiHeHOT poboTK He nepepbaveHa.

CTpoK 3paui npoTtokony nabopatopHoi poboTu — ABa TUXKHI Bifg AHA 1 BUKOHAHHA. Y pasi 3aTpMMKK 34aui

6inbl Hi*K Ha ABa TUXKHI Nic/1A BCTAHOBJIEHOTO Ae/1aliHy 6e3 NoBaXKHOi NPUUYUHK, oaeprKaHMi 6an 3a poboTy

3HUKYETBLCA Ha 20%.

4. MoaynbHUA KOHTPO/b
MaKkcumanbHa KinbKicTb 6anis 3a MKP gopisHtoe 16 6anis, L0 BKOYaE 6anu 3a NMCbMOBE BUKOHaHHS poboTn
Ta YCHUM 3axmcT. Pob0oTa BMKOHYETLCA Bif PyKM B 30WMUTI abo Ha nnctax A4, rpadikm Ta KpecneHHA — Ha
minimetTposomy nanepi. HeobxiaHa HaABHICTb TUTY/NbHOI CTOPIHKKW, YMOB 3a/ady BiAMNOBiAHOro BapiaHTy,
PUCYHKIB [0 33434, 4eTasbHOro Oonucy Po3B’A3aHHA 3afa4y 3 NOTPIOHMMW NOACHEHHAMM, BMBELEHHAM
dopmyn Ta noeTanHMMKU 0BUYMUCNEHHAMM, @ TAKOXK BUCHOBKY A0 Po60TU. TUTY/IbHY CTOPIHKY Ta YMOBM 3a4ad
MOXKHa po3apyKyBaTu. lNicns Toro sk nucbmoBa poboTa 3apaxoBaHa, MOXK/INBE NPOBEAEHHS YCHOIO 3aXMCTy
poboTu:
NOBHWUIM NPaBUAbHUI PO3B’A30K BCiX 3aBgaHb MKP Ta noBHa NpaBu/bHa BiANOBIAb Ha BCi NUTaHHA Nig,
yac 3axucty pobotu — 16 6anis
HasABHICTb MOMW/IOK B PO3B’A3aHHI 3aBAaHb abo HenoBHa BiANOBIAb Ha NUTAHHA MiA, Yac 3axuCTy, B
3a/1eXKHOCTI Bifl KiNbKOCTI 3a4a4 Ta Bignosiaen Ha NnuTaHHA — (8-15 6anis)
HasBHICTb MOMWIOK B PO3B’A3aHHI 3aBAaHb Ta BiACYTHICTb 3aXUCTY, B 3a/1€3KHOCTI Bif, Ki/IbKOCTi 3a4a4—
(1-7 6anis)
Henpasu/bHe po3B’A3aHHSA 3aBaaHb — 0 banis



MepecknagaHHA pesynbtatie MKP He nepea6aueHo.

CTPOK BUKOHAHHA NMCbMOBOI YacTUHU MKP — aBa TUXKHi Big AHA ii oronoweHHA. Y pa3i 3aTpMMKK 34a4i nicna
BCTAaHOBNEHOro AepnaviHy 6e3 NoBaKHOI MPUYMHKU, MOMKAMBICTb 3apobuTn 6ann 3a ycHUM 3axuct MKP
BTpPaYaEeTbCA.

3aoxouyBanbHi 6anu:
3aoxo4yBasbHi 6ann MoXKHa 3apobUTK IMLLIE NPOTATOM HAaBYa/IbHOTO CEMECTPY.

— 32 NpaBWAbHY BiANOBIAb Ha MUTAHHA Nig Y4ac 06roBopeHHA Ha NeKLii cTyaeHT oTpumye +0,5 6anu;

— 33 3alHATTA MPOTATOM MOTOYHOrO CEeMEeCcTpy MNPM30BOr0 MicUA Ha BCeyKpaiHCbKill/MixKHApOAHii
CTYAEHTCbKIM onimniagi, TYPHipi, KOHKYpPCi TOWO 3 AucunnNiHM «PisnKa» CTyAeHT OTPUMYE 3a NepLUe mMicLe
+7 6ani., 3a 2 - 3 micue +5 6anis, 3a 4 - 5 micue +3 6anu;

— 3@ MNiAroTOBKY MPOTATOM MNOTOYHOrO cemecTpy Te3 3 aucumniiim  «®Pismka» Ta yyactb Yy
BCEYKPATHCbKiN/Mi*KHapOAHIN CTyAEHTCbKIN KoHbepeHLii CTyaeHT oTpumye +5 6anis (npu ubomy poboTa
Ma€e OyTM opuriHanbHOW, paHiwe He onybNiKOBAHOK Ta HAMMCAHOK 3 AOTPUMAHHAM MPUHLMMIB
aKaZeMiyHoi ,06pOoYEeCHOCTI Ta ETUKM BUKOPUCTAHHA LITYYHOrO iHTENEKTY);

— 33 NigroToBKy NPOTArOM NOTOYHOro CeMeCTpy Ta NybaikaLito A0CNiAHMLUbKOI/0rnaao0Boi ctaTTi y paxosomy
XYpHani 3 gucumnnitm «Pisnka» cTygeHT oTpumye +7 6anis (Npu LbomMy poboTa mae byTn opuriHanbHoto,
paHiwe He onyb6nikoOBaHOK Ta HAMMCAHOK 3 AOTPUMAHHAM MPUHLMNIB akagemiyHoi gobpoyecHocTi Ta
€TUKN BUKOPUCTAHHA WTYYHOrO iHTeNEKTY).

3aoxo4yBasnbHi 6311 BPaxoBYHOTbLCA TiZIbKM HA €K3aMeHi Nicia OTPUMAHHA AO0MYCKY.
3aranbHa cyma 3a0xo4yBasbHUX baniB He moxe nepesutysaTi 10 6anis 3rigHo 3 M0N0XKEHHAM NPO CUCTEMY
OLiHIOBaHHA pe3ynbTaTie HaByaHHA B KMl im. Iropa Cikopcbkoro https://osvita.kpi.ua/node/37

[opaTkoBi 6ann 3a NpoxoaKeHHA aganTtauitHoro Kypcy 3 ¢isukm Big IMAO KNI im. Irops Cikopcbkoro
HapPaxoBYHOTbLCA BiANOBIAHO A0 6aniB, BKa3aHUX y cepTUdiKaTi, Nicaia OTPUMaHHA AONYCKY 40 EK3aMEHY.

Y pasi

— MOPYLWEHHA MNPUHLMNIB aKadeMmiyHoi JobpoyecHocTi: 6ann 3a poboTy, nNpu 34adi AKOI BUSABAEHI
NopyLEeHHA NPUHLMNIB aKageMiYHOiT 4,0BPOYECHOCTI, aHYNOTbCA;

— MNOpPYWEHHA NPUHLMNIB €TUKN Ta A0OPOYECHOCTI BUKOPUCTAHHA LITYYHOrO iHTenekTy: 6anm 3a poboty
aHYNIOOTHCA.

Cyma BaroBmx 6an1iB KOHTPO/IbHUX 3aXOAiB MPOTArOM CEMECTPY CKNaAaE:
Rc=3+16 + 15 + 16 = 50 6anis
HeobxigHOO yMOBOIO AOMYCKY A0 €K3aMeHy € 3apaxyBaHHA BCix NabopaTopHUX PobiT, BCiX NpPakKTUYHUX
pobiT Ta BUKOHaHHA MKP, a TaKoXK CTapToBMI PeUTUHT He MmeHLwe 60% Big, Rc, To6T0 30 6anis..

Ek3ameHayiliHa cknadoea WwKanun aopisHioe: Re = 50 6anis
TakMM YMHOM, PENTUHIOBA LWWKANA 3 ANCUMNNIHN CKNAAAE:

R =50+ 50 = 100 6anis.

KpuTtepii BU3HaueHHA 6a/1bHOT OLiHKU Ha eK3aMeHi
MoBHa BiANOBiIAb Ha TEOPETUYHI NTaHHSA bineTa (He meHwwe 90% noTpibHoT iHpopmali), BUpiweHa
3aa4a, NOBHA BiANOBiAb HA AOAATKOBI NMUTAaHHA NO BUBYEHIM Temi - 45 - 50 6anis.
[locTaTHbO MOBHA BiAMNOBIAb Ha TEOPETUYHI NUTaHHA bineta ( He meHwe 75% noTpibHoi iHdopmauii),
BUpilLleHa 3a4a4a, HeNoBHa BiANOBIAb Ha 40AATKOBI NMTAHHA MO BUBYEHI Temi - 38 - 44 6aniB.
HenosHa Bignosigb Ha TeopeTuyHi NUTaHHA bineta ( He meHwe 60% noOTPibHOI iHPOpPMaLii), BUpiWeHa
3a/,a4a, He BigNoBiAb Ha A40AaTKOBI MMTaHHA No BUBYEHIK Temi - 30 - 37 6anis..
HesaposinbHa BignoBiab Ha TeOpPEeTUYHI NUTAHHA 6ineTta, NOMUAKN NPWU BUpILIEHH] 3a4adi, BignoBiab Ha
[0AAaTKOBI NUTaHHA Mo BUBYEHI Temi - 5 — 29 6anis.
HesapoBinbHa BiAMNoBiAb Ha TEOPETUMYHI NMUTaHHA 6GineTa, He BMpilWleHa 3ajaya Ta He BiANOBiAb Ha
[0,0aTKOBI NMTaHHS Mo BMBYeHil Temi - 0 6anis.
[nsa OTPUMaHHA CTyaeHTamu BignoBiaHMX ouiHOK (ECTS Ta TpaAuuinHUX) MOro penTuHrosa ouiHKa RD
nepeBoAMTbCA 3rigHO Tabanui:


https://osvita.kpi.ua/node/37

Tabnunuga BignoBiaHOCTI peMTUHroBMx 6aniB OLIHKaM 3a YHIBEPCUTETCbKOIO LLKa0lo:

Kinbkictb banis OuiHKa
100-95 BiamiHHO
94-85 Oyxe pobpe
84-75 HOobpe
74-65 3340BiNIbHO
64-60 JocTaTtHbo
MeHwe 60 He3agoBinbHO
He BMKOHaHi ymoBM A0NYCKY He ponyuweHo
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9. AopaTtkoBa iHpopmauia 3 gucumunaiHm (0CBITHbOro KOMNOHEHTA)

MnTaHHA 40 CEMEeCTPOBOro KOHTPOIO:
EnektpunuHnii 3apsa. JMcKkpeTHicTb 3apaay. 3aKoH 3bepexkeHHn 3apaay. 3akoH KynoHa.
EnektpuyHe none. HanpyKeHicTb eNeKTpMYHOro Noasa TOYKOBOro 3apaay.
MpuHUKMN cynepno3uuii enekTpuyHmMx nonis. CUAOBI NiHil.
EnektpuuHnii aunons. Mone enekTpmuyHOro AMnons.
MoOMEHT c1Au, WO Ai€ HAa AMNONb B eNeKTPUYHOMY noni. EHepria aunona B enekTpuyHomy noai.
MeTog, audepeHLitoBaHHA-IHTErpyBaHHA ANA PO3PAXYHKY €NeKTPUYHUX NONIB.
MoTik BeKTopa HanpyrKeHocTi. Teopema lNaycca Ana eneKkTpocTaTMYHOro NoAA B BaKyyMi.
MNone piBHOMIPHO 3apALKEHOI, HECKIHYEHHO MPOTAXHOI NAOWMHI. [lone MmiK ABOMA HECKiHYEHHO
NPOTAXHMUMM PiISHOMMEHHO 3aPAAKEHUMUN NAapPaANENbHUMU NAOWMHAMMU.
Mone 3apageHoro umaiHgpa.
Mone 3apagreHoi chepu.
PoboTa cnn enekTpocTaTMYHOro Nons. LIMpKynALia BeKTopa HanpyKEHOCTi e1eKTPUYHOIO NOAA.
MoTeHUiaNbHUI XapaKTep enekTpPocTaTUUYHOro nona. NoteHuian. EKBiNnoTeHUiaNbHi NOBEPXHI
MoTeHuian Nona TOYKOBOro 3apAady i NosA, CTBOPHOBAHOrO CUCTEMOIOD TOYKOBMX 3apAfis. PisHuuA
noTeHLujianis.
3B’A30K MiXK HaNPYKEHICTIO eNEeKTPUYHOrO NOAA | NOTEHLIANOM.
EnektpnyHe none B Aienektpukax. [MonsapHi i HenonapHi AgienekTpukn. OMNOAbHUIA MOMEHT
AieneKkTpuKa.
MonAapisauia gienekTpukis. BekTop nonapmsadii.
Hanpy»KeHicTb eNeKTPUYHOro NoAA B AieNeKTPUKY. [ienekTpuyHa NPOHUKHICTb.
Teopema laycca ans nonsa B AieneKTpuKy. 3B'A30K BEKTOPIB D - 3MillleHHA, E — Hanpy»XeHicTi, P —
nonapwusauii.
MpoBigHWKM B €/IEKTPOCTATUYHOMY MO,
EnekTpnyHa EMHICTb BilOKPEMJIEHOIO MPOBiAHMKA. EnekTpnyHa emHicTb KoHaeHcaTopa. Mnockui
KOHAeHcaTop.
EHepria 3apagXeHoro npoBigHUKa, CUCTEMU 3apAOKEHUX NPOBIAHUKIB | KOHAEHCaTopa.
EHepria enektpuyHoro nona. N'ycTMHa eHeprii eNeKTPUUYHOro No/A B AieNIEKTPUKY | BaKyyMi.
EnekTpnuHnin cTpym. XapakTepmuCTUKM eNeKTPUYHOIO CTPYMY: CUIa CTPYMY, BEKTOP FYCTUHU CTPYMY.
EnekTpopyuwinHa cnna gxkepena ctpymy. Hanpyra.
3akoH Oma gna oAHOPIAHOI AiNAHKU Kona. ENeKTpuUHMit onip, NMTOMMIA onip. 3aneXHicTb onopy
NPOBiIAHMKIB Big TemnepaTypu.
3akoH Oma B andepeHnuianbHit popmi. lMnToma enekTponpoBigHicTb.
3akoH Oma gna HeogHOPIAHOT AiNAHKK Kona. 3akoH Oma gna 3aMKHEHOro Kona.
3akoH [xoyna - JleHua. PoboTa i noTyxHicTb cTpymy. KK axkepena ctpymy.
Mpasuna Kipxroda.
MarHiTHe none B BaKyymMi. MarHiTHU MOMEHT KOHTYpY 3i CTPYMOM. BEKTOp MarHiTHOI iHAYKLUii. CUNoBI
NiHiT marHiTHoro nonsa (3.1).
3akoH bio-CaBapa-/lannaca. MpuHUMN cynepno3unLii MarHiTHUX Nonis
MarniTHe none NpAMOro cTpymy.
MarniTHe nosie KpyroBoro CTpymy.
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Cuna Amnepa. Bsaemogia npoBigHUKIB 3i CTpymom

Cvna NopeHua. Pyx 3apaaxeHoi YaCTUHKU B MarHiTHOMy noni.

3aMKHYTUI KOHTYpP 3i cTpymoM. MarHiTHUA MOMeHT. MOMEHT CMAM WO Ai€ Ha KOHTYP 3i CTPYMOM Y
30BHIiLUHBOMY MArHiTHOMY NoAi.

3akoH Amnepa. Teopema MpPO UMPKYNALiO BEKTOpPA MaArHiTHOI iHAYKUii. BuxpoBuit xapakTtep
MarHiTHOro nons.

MarHiTHe none coneHoiaa.

MarniTHe none Topoiga.

MarHiTHMI noTik. Teopema laycca gna marHiTHoOro nons.

PoboTa nepemiweHHA NPOBigHMKA 3i CTPYMOM B NOCTiIMHOMY MArHiTHOMY MnoJi.

MarniTHe none B pe4yoBuHi. MarHiTHi MOMEHTU aTOMIB.

BeKTop HamarHivyeHocTi. HanpyXeHicTb MarHiTHoro nona. MarHiTHa NPOHUKHICTb PEYOBUHMN.

Buaun marHeTuKis: [liamarHeTUKK, NapamarHeTuKM, pepomarHeTKM. MarHiTHa NPOHMKHICTb | MarHiTHe
none marHeTuKiB.

3aKOH eNeKTPOMarHiTHoI iHAyKuii. Mpasuno JleHua.

ABMLLe camoiHayKLUii. IHOYKTUBHICTb. EneKTpopyLwiliHa cMna camoiHayKu,ii.

CTpymu nNpu po3MMKaHHI Ta 3aMUKaHHI Kona.

EHepria marHiTHOro nons. N'yctTMHa eHeprii MarHiTHOro nons.

OcHosu Teopii Makcsenna.

Mepwe piBHAHHA MaKceenna. 3akoH Papagen - Makcsenna.

CtpyMm 3mileHHA. 3akoH Amnepa-Makcsenna.

Tpete i yeTBepTE PiBHAHHA Makcsenna.

MoBHa cucTtema piBHAHb MakcBenna B gudepeHuianbHin popmi. MaTtepianbHi piBHAHHA. [PaHUYHI
YMOBMW.

Po3B’A30K cucTeMu piBHAHb Makceenna.

EnexkTpomarHiTHa xsmns

Po6ouy nporpamy HaB4YanbHOI gucumnainm (cunabyc):

CKnageHo: AoUeHT, KaHanaaT ¢i3.-maT. HayK, YypcaHoBa MapwuHa BanepiiBHa.

YxBaneHo kadeapoto 3arasbHOT Gi3nKM Ta moaentoBaHHA ¢isnyHux npouecis (npotokon Ne 06-26 Big,
24.06.26)

NoropykeHo MeToaunyHoto Komicieto HH IAT (npoTtokon Ne 6 Big, 26.06.2026 p.)



