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«KWIBCbKUW MOMITEXHIYHUIA IHCTUTYT
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npouecis

®i3nKa. YactnHa 2. EneKTpocTaTuKa,

eNeKTpomarHeTnam, atomHa ¢ismKa

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

Po3milLeHHA Kypcy

PeKBi3UTU HaBYa/IbHOI AUCLUNANIHU
nepuoro (6akanaBpcbKoro) piBHA BULLOT
0CBiTH

G IHXeHepia, BUpOOHULTBO Ta ByAiBHULTBO
G12. ABiaLiliHa Ta paKeTHO-KOCMiYHa TeXHiKa
JliTaku i BepTONbOTH
HOpMaTUBHaA
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/IbHA poboTa

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

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

NabopaTtopHi: cT. BUKA. Apo3aeHko O. B.

campus.kpi.ua, physics.zfftt.kpi.ua

Mporpama HaB4YaNbHOI AUCLUNAIHK

1. Onuc HaBYaNbHOI AUCLUNAIHMY, iT MeTa, NpeaMeT BUBYAHHA Ta pe3y/ibTaTU HaBYaAHHA
MeToto HaBYaNbHOI AMCLUMNAIHM € GOPMYBAHHA Yy CTYAEHTIB HACTYNHUX
3aralbHUX KOMNETEHTHOCTEN:
— 3K 08 3aaTHicTb BUMTUCA | OBONOAIBATU CY4AaCHUMWU 3HAHHAMM
$paxoBux KomneTeHTHOCTE:

Kadepgpa 3aranbHoi ¢pi3Mku ta
mozaentoBaHHA QisnuHmMX

— OK 11 3HaHHA OCHOBHMX 3aKOHIB MeXaHiK1, MOJIEKYNAPHOI Gi3NKKM, eNneKTPOMarHeTu3amy, OnTUKMU,
aTOMHOI Di3NKN, ENEKTPOTEXHIKM, e/IEKTPOHIKM, HeopraHiyHoi Ximii
Micna 3aCBOEHHA HABYa/NbHOI AUCUMNAIHU CTYAEHTU MAlOTb NPOAEMOHCTPYBATM TaKi NpOrpamHi
pe3ynbTaTy HaBYaHHA:
— [PH 25 3acTtocoByBaTh y HaBYaAbHIN i NpodecCinHil AiaNbHOCTI Nig Yac Po3paxyHKiB OCHOBHI 3aKOHM
MEXaHiKM, MONEKYNAPHOI Pi3UKK, eNeKTpoMarHeTusmy, ONTUKU, aTOMHOI Pi3UKKU, eNeKTPOTEXHIKH,
€/1eKTPOHIKK, HEOPraHiYHOI Ximii

MeToo BUBYEHHA AUCLUUNNIHM € GOPMYBAHHA Y MalibyTHiX ¢paxiBL,iB CTIMKMX 3HaHb 3 Kypcy 3araibHoi
}i3nKN, YMIHHA BMKOPUCTOBYBATU OTPMMAHHI 3HaAHHA MNPW NOAANbLIOMY HaBYaHHI, @ TaKOX Yy CBOIN
NPaKTUYHIN AiaNnbHOCTI.


mailto:a-drozdenko@ukr.net

MNpepmeT HaBYaNbHOI AUCUMNAIHU - OCHOBHI MOHATTA NPO TaKi po3dinu ©i3uMKK, AK MexaHiKa,
MoNeKynApHa ¢i3nMKa, OCHOBHI 3aKOHW i NPUHUUNKN PYXy TBEPAMUX Tifl, AMHAMIKM Pi3HUX 06’€KTIB, 3arabHi
NMOHATTA NPO MeXaHiYHi KONMBAHHA, MOJIEKY/IAPHO-KIHETUYHA Teopif, OCHOBHI 3aKOHW TEPMOAMHAMIKMN i
MONEKYNAPHOI Gi3NKKM rasis i piguH.

Micna 3aCBOEHHA HaBYANbHOI ANCUUNNIHU CTYAEHT NOBUHEH 3HATU Ta BMITU BUKOPUCTOBYBATU 3HAHHA
dyHAAMEHTaNbHUX HaYK, WO /ieXKaTb B OCHOBI BiANOBiAHOI cneuianisauii iHKeHepii, Ha piBHi, HeobxigHoOMYy
ANA OOCATHEHHA iHWKWX pe3yNbTaTiB OCBITHbOI MPOrpamu; 3HaTK po3ainu GisnKuM, WO nexaTb B OCHOBI Kypcy,
Ha piBHi, HEOOXiAHOMY ANA AOCATHEHHA IHLWMX Pe3ynbTaTiB NPOorpamm, B TOMy YMCAi MaTK NeBHy 06i3HaHICTb
WOoA0 OCTaHHIX AocArHeHb ©i3nMKW. PO3ymiTM OCHOBHI 3aKOHM NEeBHUX po3ginis isMKKM, Ta NPUHUMMK
po3B’A3aHHA i3MUYHMX 33434, @ TAKOXK 3B’A30K TaKMX 33434 3 NPUKAALHUMMU iHKEHEPHUMM 3a4a4aMU.

CTynoeHT noBMHEH YMITM NOEAHYBATU TEOPit0 i MPAKTUKY ANsA po3B'A3yBaHHA 3aBAaHb Oi3nKu;
3aCTOCOBYBATM NPUHLMMN CUCTEMHOTO aHaNi3y, MPUYMHHO-HACNIAKOBUX 3B’ A3KIB MiXK 3HAUyLWMMKM haKTopamm
Ta HAYKOBMMMU i TEXHIYHHUMM PiLIEHHAMM, LLO NPUMMAIOTLCA MNif Y4ac PO3B’A3aHHA CKNAAHUX Pi3NYHMUX 3343Y;
3Haxo4MTU NOTPiOHY iHopMaLito y NniTepaTypi, KOHCYNbTYBAaTUCA | BUKOPMUCTOBYBATM HayKoBi 6a3n gaHUX Ta
iHWIi BignoBigHI AXepena iHpopmaLii 3 MeTOlo AeTaNbHOTO BUBYEHHA | AOCAIOKEHHA IHXXEHEPHUX MUTaHb
BiAMNOBIAHO A0 cneujiani3au,ii;

CtyneHTn 3406yayThb BOCBIA 3aCTOCOBYBATM 3HAHHA | PO3YMiIHHA HayKOBUX GaKTiB, KOHLENLiM, Teopin,
NPUHLMNIB i MeToAiB, HEOOXiAHMX ANA PO3YMIHHA i3MKK, Y CTaHAAPTHUX i HECTAHAAPTHUX CUTyaUiaX y
MeXKax BMMOT HaB4ya/IbHOI MPOrpamu A0 Pe3ynbTaTiB HaBYaHHSA; 34aTHICTb A0 abCTPaKTHOrO MUC/IEHHS,
aHani3y Ta CMHTE3Y; 34aTHICTb NPUMMATM OBFPYHTOBAHI PilleHHA; 34aTHICTb MPaLLOBaTM aBTOHOMHO Ta Y
CKNaAji KOMaHAW; 34aTHICTb ePpEKTUBHO BUKOPUCTOBYBATM TEXHIYHY NiTepaTypy Ta iHWI AxKepena iHpopmalii
y ranysi iHxeHepii Ta ¢isnKu.

2. T[MpepekBi3auTK Ta NOCTPEKBI3UTU AUCLUNIHK (MicLe B CTPYKTYPHO-NOTYHIA CXemMi HaBYaHHA 3a
Bi4NOBiAHOIO OCBITHLOIO NPOrpPamoto)
Ona ycniwHOro 3aCBOEHHA AUCUMNAIHM CTYAEHT NOBMHEH MaTu 06a30BWUIA piBeHb 3HaHb LWKIiAbHOI
nporpamu 3 ¢isMKn Ta MaTeMaTUKK.
MigucumnnniHapHi 38’A3KK:
- npepekBianTn: 30 11.1 «dPisnKa. YactmHa 1. MexaHika Ta moiekynspHa pisnka»
- noctpekBisntn: MO 01 «AepokocmiyHe maTepiano3HascTtBo», O 05 «MexaHika maTepianis i
KOHCTPYKLUi», MO 06 «AeporigpomexaHika», 30 17 «TeopeTuyHa MexaHiKa»

3. 3micT HaBYaNbHOI AUCUUNNIHU

KpeantHuit moaynb 2 — ®isnka. YactmHa 2. EnekTpocTaTuka, e/IeKTpoMarHetTmusm, atomHa ¢ismka. 30 11.2
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KpegutHuii mogynob 2.
«ENNEKTPOCTATUKA, ENEKTPOMAIHETU3M, ATOMHA ®I3UKA»

3. ENIEKTPOCTATUKA

3.1. EneKTpocTaTUyHe nose B BaKyymi
Enektpoctatuka. EnektpmnuHmii 3apsag i Moro BNacTMBOCTI. 3aKOH 36eperKeHHs eIeKTPUYHNX 3apasiB. 3aKoH
KynoHa. EnektpoctatnyHe none. HanpyxeHictb nond. MpuHuMn cynepnosuLii eeKTpuyHux nonis. NpadivyHe
306paKeHHA eNekTpPoCTaTUyHMX nonis. MeTog audepeHLitoBaHHA-IHTErpyBaHHA AN PO3PaxyHKy
e/1eKTPOCTaTUYHOro nons.

Onuc BeKTOpHOro nons

MoTiKk BeKTopa E. Teopema laycca ana enekTpoctaTMYHoro nona Ta ii gudepeHuianbHa ¢dopma.
JnBepreHuia BekTopa E. UnpKynauia i potop BeKkTopa E. Teopema CToKca.
O6uncneHHA HaNPYXXeHOCTi AeAKMX HANNPOCTILUMX eNeKTPOCTaTUYHUX NOAIB Ha OCHOBI Teopemum lNaycca.
O6unCNeHHA HaNPY»KeHOCTi NONA 3apAAMKEHOI NNOLWMHN Ta ABOX NAapaneNbHUX NAOWMH, Nona chepuyHoi
NOBEPXHi i PIBHOMIPHO 3apPAAMKEHOI KyNi Ta HECKIHYEHHO A0Broro npPAMOro pPiBHOMIPHO 3apAAXKeEHOro
umninapa.

MoTeHuWian eneKTPOCTaTUYHOrO NonA
MoTeHUian eneKkTPOCTaTUYHOrO NOAA, MPUHLMN cynepno3uuii nonis gns noveHuiana. 3B’A30K MiX
NnoTeHLiaiIOM Ta HanpyeHicTio. EKBiNOTEeHUianbHi noBepxHi. PoboTa npu nepemilleHHi enNeKkTpU4Horo

3apA4y B eNeKTpocTaTMyHOMY noi. Teopema npo umpKynauito sektopa E.
3.2. lieneKTpUK Ta NPOBIAHUK B 30BHILLHbOMY €/IEKTPOCTaTUMHOMY NOAi
OienekTpukun. MNonAapHi i HenonAapHi monekyan. EnektpnuHmin aunons. Monspusauyis gienektpukis. Onuc

eNeKTPUYHOrO MONA B AjeNeKTpukax. EnekTpuuHe 3miweHHs D. [usepreHuia Bektopa D.
CerHeToeneKkTpuKu.
MpoBigHMK B 30BHILLHbOMY €N1eKTpOCTaTUYHOMY noni. PiBHoBara 3apAaais Ha NPoOBIAHUKY.

3.3. EneKTpuyHa emHicTb. EHeprisa enekTpocraTM4HOro nons
EnekTpoEMHIiCTb BigOKpemneHoro nposigHMKA. B3aemHa enekTpoemHicTb. KoHpgeHcatopu. [nockui,
UMNIHAPUYHUNA, CHEePUYHUIA KOHAEHCATOP Ta X EMHICTb. 3'€QHaHHA KOHAEHCATOPIB.

EHepria eneKTpocTaTMYHOro nons

EHepria cuctemun TO4UKOBMX 3apAaais. EHepria 3apagkeHoro nposigHWKa. EHepria 3apagkeHoro
KOHAeHcaTopa. EHepria eneKTpoCcTaTUYHOro NonA.

4. NOCTIMHWIA ENEKTPUYHUNA CTPYM
4.1. NocTiNHMIT eNeKTPUYHUI CTPYM Ta MOro XapaKTepUCTUKU
ENeKTpuYHUIA CTPYM, MNOCTIAHWIA Ta 3MIHHMA CTPYM, CMNA i FycTUHa cTpymy. PiBHAHHA HenepepBHOCTI.
EnektpopyuwinHa cuna. Hanpyra. 3akoHn Oma, Oxoyns-JleHua. Po6oTa Ta NOTYXKHiCTb NOCTIMHOrO CTpyMmy.
KKA axepena ctpymy. Mpasuna Kipxroda ana posranyeHux Kin.

5. ENEKTPOMAIHETU3M

5.1. MarHiTHe none i 1Ooro xapakTepucTkm
MarHiTHe none B Bakyymi. BeKTop marHiTHOi iHAyKUii. MarHiTHe none pyxomoro 3apsagy. Cunosi niHil
MarHiTHoro noas. MpuHUMN cynepno3nuii marHiTHMX nonis. 3akoH bio-CaBapa-/lannaca. MarHitHe none
NPAMOro Ta KOJI0BOro CTPYMIB.
Cvna NopeHua. Pyx 3apageHnx YaCTUHOK B MArHiTHOMY i efieKTpMYHOMY nonsx. LLMKNoTpoH.
Cvna Amnepa. Bsaemogaia NnpoBigHMKIB 3i CTPYMOM.
3aMKHYTUI KOHTYP 3i CTPYMOM Yy MarHiTHomy nosi. MarHiTHUM MOMEHT KOHTYpPY 3i cTpymom. MomeHT cun,
WO Ai€ HAa KOHTYyp 3i CTPyMOM B MarHiTHomy noni. PoboTta npu nepemilwleHHi KOHTypy 3i cTpymom B
MarHiTHomy noni. Po6oTa nepemilleHHA NPOBiAHWKA 3i CTPYMOM B MOCTIMHOMY MarHiTHOMy noni.

5.2. 3akoH Amnepa.
MoTik BeKTOpa iHAYKLUii marHiTHoro nona B . Teopema lNaycca ana marHiTHoro nona. [lnsepreHuia BeKTopa

B.
Unpkynsuis sektopa B . 3akoH Amnepa (3aKoH MNOBHOro cTpymy). BuxpoBuiA xapaKTep MarHiTHoro nons.



PoTop BeKTOpa B. Teopema CToKca A4na marHiTHoro nona. MarHiTHe none coneHoiga i Topoiga.

5.3. MarHiTtHe none B marHeTtukax. Knacuoikauia marHeTukis
HamarHivyyBaHHA MarHeTuKiB. ONMC MarHiTHOro NosA B MarHeTUKax. MarHiTHUA MOMEHT eNeKTPOHa i aToMa.
BekTop HamarHiyeHocTi. MarHiTHa CNPUMHATAMBICTL | MPOHMKHICTb MarHeTUKiB. BeKTop HanpyXeHocTi

marHiTHoro nona H . 3akoH Amnepa ans sektopa H . Potop BekTopa H .
[iamarHeTuKkn, napamarHeTMkun, pepomarHeTmkn. HamarHiyyBaHHsA i nepemarHidyyBaHHA pepomarHeTukis.
MarniTHM# rictepesuc.

5.4. EneKTpomarHiTHa iHAYKLiA
B3aEMO3B’A30K MiK €NeKTPUYHMM Ta MarHiTHUM nosnem. EnekTpomarHiTHa iHAyKUiA, 3akoH Papages.
Mpasnno NeHua. Ctpymu dyko.
OundepeHuianbHa dopma y3aranbHeHoro 3akoHy Papages.
Asne camoiHAayKuii. IHAYKTUBHICTb. B3aemoiHayKuia. CTpymn Npu pO3MUKAHHI | 3aMUKaHHI Kona.
EHepria marHiTHOro nona ctpymy. EHepria i ryctTuHa eHeprii marHiTHoro nons.
5.5. EneKTpomarHiTHi KOJIMBaHHA
KBasicTauioHapHWiA cTpym. Litodi 3HAYEHHA cuan CTPyMmy i Hanpyru. BekTopHi giarpamu. KonmeanbHuit
KOHTYp. He3racatoui BiibHi KONMBAHHA. 3racatodi KOAMBaHHA. BumylieHi KonvsaHHA. Pe3oHaHc.
5.6. EnektpomarHiTHe none. EneKrpomarHitHi xsuni
Buxpose eneKktpuyHe none. CTpym 3miweHHA. EneKTpomarHiTHe nose. 3arasibHa XapaKTepuUCTUKa Teopii
MakcBenna. XapakTtepuctuka piBHAHb Makcsenna. MoBHa cuctema piBHAHb MaKcBenna B iHTErpanbHin i
andepeHuianbHin opmax. XBMNbOBE PIBHAHHA ANA €1EKTPOMArHiTHOro Nons.
EneKkTpomarHiTHi xeuni
Mnocka enekTpomarHiTHa xBunA. NNoCKa enekTpomarHiTHa XBUNA B O4HOPIAHOMY cepefoBMLLI, WBUAKICTb
NOLWNPEHHA XBWAI. BUNPOMIHIOBaHHA eNeMeHTapHOro Annons. BUNpomiHOBaHHA eIeKTPOMarHiTHUX XBUb.
Hdocnign lepua.
EHepris enekTpomarHiTHoOi xBuni. MoTik eHeprii. BekTop YmoBa-MownTiHra.
6. XBU/TbOBA ONTUKA
6.1 Ceitno. IHTepdepeHuina ciTna
KopnycKynapHO-XxBMIbOBa NpMUpPOLa CBiT/N1a. 3aKOHU NiHIMHOT ONTUKKU. POTOMETPUYHI XapaKTepPUCTUKM Ta iX
Be/IMuMHKU. CBITNO fAK e/IeKTpoMarHiTHa xBuasa. IHTepdepeHuia cBiTna. PospaxyHok iHTepdepeHUinHoi
KapTuHu. Cnocobu cnoctepexeHHs iHTepdepeHuii. IHTepdepeHLia Ha TOHKUX NaiBKax. IHTepdepomeTpu.
6.2. AudpakKuisa csitna
Asnwe andpakuii. MpuHunn MonreHca-dOperHens. Aundpakuis PpeHens Big KpPyrnoro oTBOPY i Kpyrioro
aucka. Oudpakuia dpayHrodepa Big wWwinvHm Ta Big, rpatkn. AundpaKkuia peHTreHiBCbKMX MPOMEHIB.
lfonorpadis.
6.3. MpupoaHe i nonapusoBaHe CBITN0
3akoH Manoca. MonApusauis npu  3ano0MNeHHi Ta BigbwsaHHi. [MMonApusauia npu noasitHomy
npomeHe3anoMNeHHi.
6.4. Bsaemogis cBitaa 3 pe4oBMHOIO
Oucnepcia ceitna. O6epTaHHA NaoWwMHKM Nonapusadii. llornnHaHHA Ta po3citoBaHHA CBiTAA.
7. KBAHTOBA ONTUKA
7.1. TennoBe BUNPOMiHIOBaHHA
TennoBe BMNPOMIHIOBAHHA i NtOMiHecUeHUiA. BunpomiHiOBanbHA Ta NOr/IMHAaAbHA 34aTHICTb Tifla, 3aKOH
Kipxroda. 3akoH CredaHa-bonbumaHa. 3aKOH 3milweHHA BiHa. Popmyna Penes-[xkiHca.
7.2. ®oTOHMU
doTtoHM Ta ix BnactmsocTi. PotoedekT. Popmyna lNnaHKa Ansa TennoBOro BUNPOMiIHIOBAHHA. [anbmiBHe
PEHTreHiIBCbKE BUMPOMIHIOBAHHA.
8. ATOMHA ®I3UKA
8.1. bopoBcbKa Teopia aToma BOAHIO
3aKOHOMIPHOCTI B aTOMHKMX cnekTpax. Moaeni atoma TomcoHa i Pesepdopaa. MNoctynatm bopa.
DOocnipn ®panka i Mepua. EnemeHTapHa bopoBcbKa Teopia aToma BOAHIO.
8.2. XBMnbOBi BNAaCTUBOCTI MiKPOYaCTUHOK
rinotesa ge bponns, XxBUNbOBI BNACTMBOCTI MiIKPOYACTUHOK. MpMHUMN HeBMU3HavyeHoCTen leli3eHbepra.



8.3. PiBHAHHA WpepgiHrepa

PiBHAHHA L peaiHrepa gna HecTawioHapHOro i ctauioHapHoro nonsa. ®isnyHmMin 3micT i BAACTUBOCTI XBU/IbOBOI
bYHKLIT «nciy.

4.

HaBuanbHi matepianu Ta pecypcum

ba3oBa 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. }ypasnbos, 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 [EnekTpoHHMK pecypc] : HaBy. nocib. ana 3p06yBadviB neporo
(bakanaBpCbKOro) piBHA BULLLOT OCBITM 33 TEXHIYHUMM cneuianbHocTaMK / |. B. JliHuescbKuid, B. B. XicTt
; KNI im. Iropa Cikopcbkoro. — Kwuis : Kl im. Iropa Cikopcbkoro, 2023. — 141 c. -
https://ela.kpi.ua/handle/123456789/56864

®di3nKka. EnektpomarHeTnsam. EnektpuuHe nose B pevyoBuHi. Kypc nekuiit : HaBy. noci6. / yknaa.: M.
B. YypcaHosa, O. B. po3geHko, M. O. Crpetosud.— Kuis : KIl im. Iropa Cikopcbkoro, 2024. — 41 c.
MocunaHHs: https://ela.kpi.ua/handle/123456789/66909

®di3nKa. EnekTpomarHeTnsm. 3aKoHM NocTinHoro ctpymy. Kypc nekuint : Hasd. noci6. / yknaa.: M. B.
YypcaHoBa, M. O. Crpetosuy, O. B. po3aeHKo. — 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, Hal. TexH. yH-T «JHiNnpoBCbKa nonitTexHika». — [IHiNpo :
HTY «MN» , 2024. — 169 c. http://ir.nmu.org.ua/handle/123456789/169378

NiHueBcbKuiA, I. B. ®i3mkKa. YactuHa 2. OntrKka. KBaHTOBa ¢i3nKa [EnekTpoHHKI pecypc] : HaBY. nocib.
Ana 3p06yeayiB ctyneHs 6akanaBpa 3a BCiMa OCBIT. Nporpamamu NpupoA. Ta TexH. cneu. / . 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. ansa 3a06ysadis
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 3apad i3 3aranbHOi  @isMKM: HaB4y. nocib. ANA CTYAEHTIB  iHXeHEePHO-TEXHIYHUX
cneuianbHocTei./ 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

®i3nKa: BUMMOCA po3B’A3yBaTH 3a4a4i. KomneHcauiHuin Kypc [EneKTpoHHUI pecypc] : HaBY. nocib.
Ana 3p06ysadis ctyneHa 6akanaspa / B. M. BpuriHeup, C. O. Nognacos, O. B. Matsiituyk ; KMl im.
Iropsa CikopcbKoro. — 2-re BuA,, nepepobn. Ta gonosH. — KKis : KMl im. Iropa Cikopcbkoro, 2025. — 796
c. — https://ela.kpi.ua/handle/123456789/73049

Ckiupko, |. ®. ®disuka. EnektpomarHetusm, onTuKa. JlabopaTopHuit 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

JopatkoBa nitepartypa:

1.

2.

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

Kyuepyk .M., Topbauyk I.T. 3aranbHuin Kypc ¢isnkn. T.3. OnTuKa. KBaHToBa ¢i3mka. — K: TexHika,
1999. https://pdf.lib.vntu.edu.ua/books/2015/Kucheruk P3 2006 518.pdf
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https://kzf.kpi.ua/wp-content/uploads/2021/09/kucheruk2.pdf
https://pdf.lib.vntu.edu.ua/books/2015/Kucheruk_P3_2006_518.pdf

3. N. 0. fipyx Enektpuka Ta marHeTusm : nigpydyuuk / 1. A. Oiayx. — TepHoninb : Migpy4HUKM i
nocibHmkM, 2020. — 464 c. http://elartu.tntu.edu.ua/handle/lib/31412

4. bywok . ®., BeHrep €. ®. Kypc §i3nku : y 3 KH. KH. 2. EnekTpuKa i marHetmsm : HaBY. noci6. Kuis :
Buuwia wkona, 2003. 278 c. https://pdf.lib.vntu.edu.ua/books/2015/Byshok P2 2003 278.pdf

5. Bywok I. @., BeHrep €. ®. Kypc ¢i3uku : y 3 KH. KH. 3. OnTuKa. ®i3MKa aToma Ta aTOMHOro aapa :
HaBY. nocio6. Kuis : Buwa LWKONa, 2003. 311 C.
https://pdf.lib.vntu.edu.ua/books/2015/Byshok P3 2003 311.pdf

6. Konobpopos, B. I'. XBunboBa ontuKa. YactuHa 1. EnekTpomarHiTHa Teopis cBiT/na Ta iHTepdepeHuin:
niapy4HuK gna ctygentis / KMl im. lropsa Cikopcbkoro; B. I'. Konobpoaos. - Kuis : KMl im. Iropa
Cikopcbkoro, 2017. — 210 c. https://ela.kpi.ua/handle/123456789/20753

7. Konobpogos 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 [0 HAaBYaNbHOI AMCUMNAiIHKM «3aranbHa ¢ismka (OnTuka)» gna
3p06yBayis neploro (6akanaspcbkoro) pisHA / yknagady T. C. CosKkoBa. - Ogeca : YHiBepcutet
YwuHcbKoro, 2024. - 208 c. http://dspace.pdpu.edu.ua/handle/123456789/19966

9. Po3B'A3yBaHHA 33434 i3 Gi3UKM: eNeKTpMKa Ta MarHeTU3M : HaB4YabHWUI NocibHKK / O.B. JlIuceHKo,
I.A. OnekcieHKo ; MiHicTepcTBO OCBITU | HayKM YKpaiHK, CYMCbKUI Aep»KaBHUM yHiBepcuTeT. - Cymum

: CymMcbKui OEepKaBHUM YHiBepcuTeT, 2017. - 283 C.
https://essuir.sumdu.edu.ua/server/api/core/bitstreams/2d31281b-d1ca-418c-abd3-
d1d2d4129a3e/content

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

11. CknagHi «npocti» 3aaadi [EnekTpoHHUI pecypc] : Hay. nocib. ana 3006yBadiB ctyneHs 6akanaspa /
KMl im. Iropsa CikopcbKkoro ; yknaa.: 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

HaByYaNbHUW KOHTEHT
5. MeToauKa onaHyBaHHA HaBYa/IbHOI AUCLUNIHW (OCBITHBOrO KOMMNOHEHTA)

3aranbHU  MeToAMYHMN nigxia A0 BUKAAJAHHA HaB4YasbHOI  AUCUMNAIHM  BM3HAYaETbCA  AK
KOMYHIKaTUBHO-KOTHITUBHWUIA Ta NpodecitHO OPiEHTOBAHWM, 3riAHO 3 SSKMM Y LEHTpPi OCBITHbOro npouecy
3HAX04MUTbCA CTYAEHT — CyD’eKT HAaBYAHHA | MaMOYTHIN HayKoBeLb.

NeKuinHi 3aHATTA

Posgin 3. ENEKTPOCTATUKA
Posgin 4. NOCTIMHUNA ENEKTPUYHUNA CTPYM
Posgin 5. ENIEKTPOMATHETU3M

Tema 3.1. EnekTpoctaTuyHe nosae B Bakyymi
Tema 3.2. [lieneKTpuK Ta NPOBiAHUK B 30BHILUHbOMY €/1eKTPOCTaTUYHOMY noni
Tema 3.3. EnekTpuyHa eMHicTb. EHepria enekTpoctaTMuHOro nons
Tema 4.1. MocTinHMI eNeKTPUUYHUNIA CTPYM Ta Oro XapaKTePUCTUKKU
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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 iHAyKuiA
Tema 5.5. EneKTpomarHiTHi KonnBaHHA
Tema 5.6. EnektpomarHitHe none. EnektpomarHitHi xsuni

N-1. EneKktpocTatMyHe none y Bakyymi. O6YMCNEHHA  HAMpPY)KeHOCTi
€/IeKTPOCTAaTUYHOrO  nonA  Ha  ocHosi  Teopemu  laycca. [loTeHuian
€N1eKTpPoCTaTMYHOro  nona.  EnekrtpoctatmyHe none B AieneKTpuKax.
EnekTpoemHicTb. KoHaeHcaTopu. EHepria enekTpocTaTUYHOro nons.
EnekTpuuHuin ctpym. EnektpopyuwiriHa cuna. 3akoH Oma

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

3aKOH NOBHOro CTpymy (3aKoH Amnepa).

Onuc MarHiTHOro NonA B MarHeTMKax.

EnekTpomarHiTHa iHOyKLiA, 3akoH Papagen. Asumuie camoiHayKuii. EHepria i
rycTMHa eHeprii MarHiTHoro nons.

KonneanbHUit KOHTYP.

3aranbHa XxapaKTepucTrka Teopii Makcsenna. NoBHa cuctema piBHAHDL
MakcBenna B iHTerpanbHin i andepeHuianbHin popmax.

XBWAbOBE PIBHAHHA A8 eIeKTPOMArHiTHoro nona. Bekrop Ymosa-MNowuTiHra.

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

Tema 6.1 CsiTno. IHTepdepeHuisa cBiTha
Tema 6.2. Audpakuisa ceitna
Tema 6.3. lMpupogHe 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. XBuabOBi BNIaCTUBOCTi MiKPOYACTUHOK
Tema 8.3. PiBHAHHA LLpegiHrepa

N-2. KopnycKynapHo-xBuiboBa npupoga csitna. CBITAO AK eNeKTpOMarHiTHa
2 xBuna. IHTepdepeHLia ceiTna. Asnwe gudpakuii. Aucnepcis ceitna.

Tennose BUNPOMIiHIOBAHHA

doToHM Ta ix BAactuBocCTi. PoToedeKT.

3aKoHOMIpHOCTI B aToMHUX cneKkTpax. MNoctynatn bopa. linotesa ge bpoiins,
XBWM/IbOBI  BAACTMBOCTI  MIKPOYacTMHOK.  [lpuHUMN  HEeBU3HAYeHOoCTel
lenseHbepra.

MpaKTUYHi 3aHATTA

BMKOHaHHA NpaKTUYHUX POBIT y 3a04Hin dopmi HaByaHHA Y KpeauTHomy moayni 2 —
«®isnka. YactMHa 2. EnekTpocTaTUKa, €eNeKTpomarHeTusm, atomHa ¢isnKka» He
nepenbayeHo




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 Ha3Ba nabopaTopHoOi poboTu Kinbkictb
3/n ayaMTOPHMUX
roauH
1 2-1 BM3Ha4yeHHA onopy NPOBiAHMKA 33 AONOMOrO MOCTa NOCTIAHOrO 2

cTpymy (MocTa YiTcToHa)
2-2  BumiptoBaHHA eNeKkTpopYLWiMHOI CUAN MeTO40M KOMMNeHcaLii
2-3  BM3HA4YeHHA EMHOCTI KOHAEHCaTopa MeTog0M 6anicTUYHOrO

rasbBaHomeTpa
2-4 BuBYEHHA eNeKTPOHHOro ocuunorpada
2 2-5 BuBYEHHA eNeKTPOCTaTUYHOrOo NonA 2

2-9 BW3HaAYeHHA NUTOMOrO 3apAay eNeKTPOoHa MeTo40M MarHeTpoHa
2-11 3HiMaHHA KPMBOT HaMarHiYyBaHHA Ta NeTAi rictepesuncy
dbepomarHeT1KiB Y 3MiHHMX MarHiTHUX NONAX
2-12 BumiproBaHHA iHAYKLIT MarHiTHOro NOSA eNeKTpOMarHiTa

3 2-7 JocnigXeHHs TepMOeNeKTPoPYLWiNHOI cuam 2
2-8 [ocnigrKeHHA TePMOEIEKTPOHHOI eMicii
2-13 [ocnigrKeHHA BiIbHUX 3aracaloumnx KOAMBAHb Y KOHTYPI
2-14 BuBYEHHA BUMYLLUEHUX KOJIMBAHb Y NOCNi40BHOMY KOJIMBANbHOMY
KOHTYpI
BCbOIro roguH 6

6. CamocrTiiiHa poboTa cTygeHTa

CamocTinHa poboTa nepeabayac NiaroToBKy A0 NEKLilA Ta NPaKTUUYHUX 3aHATb, A0 Y4acTi B 06roBoOpeHHi
NUTaHb TEM, BUHECEHUX A1 CAMOCTIMHOT po60TK, onpaLoBaHHA AXKEPEN i3 CMMCKY NiTepaTypu Toulo.

3rigHO HaBYaNbHOMY NJaHY MPOMOHYIOTLCA IHAMBIAYANbHI CeMeCcTpoBi 3aBAaHHA Yy BUraAAai
CaMOCTIAHOIr0 BUBYEHHA OKPEMMUX TEOPETUYHMX NMUTAHb, MOAY/1IbHOT KOHTPO/IbHOI POBOTH.

MoniTUKa Ta KOHTPO/b
7. NoniTMKa HaBYaNbHOI AUcUMNANiIHM (OCBITHBOrO KOMMNOHEHTA)

B pamKax BMBYEHHSA ANCLMMNAIHN CTAaBUTbCA HACTYNHUIN Nepenik BUMOT nepes, CTy4eHTOM:
— o060B'A3KOBe BiABiAYBAaHHA NEKLi Ta NPAKTUUYHUX 3aHATH;
— Ha 3aHATTAX yBaXHO Ta A06pOYeCHO CTaBUTUCb A0 OTPMMAHOro MaTepiany, NPOABAATU AaKTUBHICTb Ta
nokasyBaTh HebanayKicTb 40 NpegmeTy;
— CTYAEHT CaMOCTIMHO BMKOHYE iHAMBIAYaNbHi 3aBAaHHA 3 NpaKTMKM Ta MKP, Ta nig 4ac 3axucTy Ha
3aHATTi, ab0 Ha KOHCyAbTali, BiANOBIAA€E HAa NMTAHHA BMKAa4au4a;
— nepecknagatm NpakTUyHi 3aHATTA Ta MKP MoKHa Ha KOHCyAbTaw,i;

- NoniTMKa Ta NPUHUMOW akagemidyHoi AobpoyecHOCTi BM3HaueHi y po3gini 3 KogeKcy uecTi
HauioHanbHOro TexHiyHoro yHiBepcuteTy YKpaiHM «KUIBCbKUIA MOAITEXHIYHMIA IHCTUTYT imeHi lropsa
Cikopcbkoro». letanbHiwe: https://kpi.ua/code.
- HOPMW ETMYHOI MNOBEeAiHKM CTYAEHTIB i NpauiBHUKIB BU3HaudeHi y po3aini 2 Kopekcy uecTi
HauioHanbHOro TexHiyHoro yHiBepcuteTy YKpaiHM «KWIBCbKUIA MNOAITEXHIYHWIA IHCTUTYT imeHi Iropsa
Cikopcbkoro». letanbHiwe: https://kpi.ua/code.
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- 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 yHiBepcuTeTi BM3HAETbCA aKaZeMiYHO HeyecHMM TaKi cnocobu BuMKopucTaHHA mogenen LI, aki
NnopyLwyTb NPUHLMAN A0O6POYECHOCTI Ta ETUKN A0CNIAXKEHDb, HANPUKAAA,:

e BupaHHA TekcTty, 3reHepoBaHoro LUl abo nepedpasoBaHoro LUl BmicTy iHWKX AKepen, 3a BAACHY
poboTy. BukopucrtanHsa LI anAa aBTomaTu4yHOI reHepalii TeKcTiB abo nepedpasyBaHHS HAABHOrO
KOHTEHTY 6e3 HaneXHOro BKasaHHA AxKepes NopyLIYE NPMUHUMNM aBTOPCTBA Ta BBAXKAETHLCA M/1ariaToM.

e CTBOpEHHA HenpaBAMBUX AQHMX | NPeACcTaBAeHHA iX AK NiATBEPAXKEHHA BAACHUX AOCNIAMEHb
(pabpukauia gaHmx).

- CTYAEHTU MatoTb NPaBO OCKAPMKUTU Pe3ynbTaTU KOHTPOSIbHUX 3axoaiB, ane 060B’A3KOBO
APrYMEHTOBAHO, MOACHMBLUM 3 AKMM KPUTEPIEM HEe MOroAXKykTbCA BigNOBIgAHO A0 OUIHOYHOrO /NCTa
Ta/abo 3ayBaKeHb.

8. BuAuM KOHTPO/IO Ta PEUTUHIOBA CUCTEMA OLIHIOBAaHHA pe3y/bTaTiB HaBYaHHA (PCO)

Buau KoHTpoAio:

MOTOYHWUIA KOHTPO/b: YCHE | MMCbMOBE OMUTYBAHHA 33 TEMOIO 3aHATb, BUKOHAHHSA Ta 3aXUCT NPAKTUYHUX
3aBaaHb, MKP.

CeMecTpOBMI KOHTPO/Ib: EK3aMEH.

PelATUHT cTyaeHTa 3 AUCLMNAIHN CKNAAAETLCA 3 6aniB , WO BiH OTPUMYE 3a:
Cmapmoea cKknadoea (HaB4yanbHa poboTa y cemecTpi)

1. - - BUKOHAHHA Ta 3aXMUCT labopaTopHUxX PobiT;

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

3. - BigNoBiAb Ha €K3aMEHi.

Cucrtema peMTUHroBux 6anis Ta KpuTepii OLiHIOBaHHA:
Cmapmoea cknadosa

1. NabopaTtopHi po6oTn

Barosuit 6an - 5 6anis.

MaKcMmanbHa KinbKicTb 6aniB, oaeprkaHMxX Ha nabopatopHUx 3aHATTAX (5 6anis x 3) AopisHioe 15 Hanis.

Ona Toro wo6 nabopatopHa poboTa byna 3apaxoBaHa, CTyAEHTY HeEOOXigHO

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

- 04epKaTh JONyCcK A0 BUKOHAHHA poboTy;

- 34iCHUTN NabopaTOPHUI eKCNEPUMEHT, BUKOHYHOMUI BCi NYHKTU NOPAAKY BUKOHAHHA poboTh Ta 06p0bKM
€KCNepPUMEHTANIbHUX AAHMX, 3a3HAYEHI Y NPOTOKOI A0 po60TH; OXaliHO 3aNOBHUTM MPOTOKO/ Ta BUKOHATH
HeobxiaHi rpadiyHi NnobyaoBKM Ha minimeTpoBOMY Nanepi; BUKOHATU MeTy poboTM Ta HaNMCcaTU BUCHOBOK,;

- 3[aTV TEOPETUYHY YacTUHY poboTK Yepe3 TecTyBaHHA abo cnisbeciay;

- BUMNPaBWUTM 3ayBaKeHHA BUKNaAaua

3apaxoBaHa poboTa OLiHIOETLCA HACTYNMHUM YUHOM:

NMoBHa NpaBuW/bHA BignoBsiab 6e3 3ayBarkeHb- 4,5 - 5 6anis

HenoBHa BiANoBiAb, HAABHICTb 3ayBa*keHb A0 poboTu - 3,5 - 4 6ann

3a40BiNbHa BiANOBIAb, HAABHICTb CYTTEBMX 3ayBarKeHb A0 pobotun 0,5 — 3 6anun

HeniarotosneHicTb A0 nabopaTtopHoi pobotn — 0 banis

Mepesgaya ouiHeHOi poboTH He nepeabaueHa.

2. MoaynbHUii KOHTPONb

MakcrMmanbHa 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/1eXKHOCTI BifL KiNbKOCTi 3a4a4 Ta Bignosiaen Ha NnuTaHHA — (15-24 6ann)


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

- HasABHICTb NOMWJIOK B PO3B’A3aHHI 3aBAaHb Ta BiACYTHICTb 3aXMCTY, B 3a/1€XHOCTIi Bif, KiNIbKOCTi
3agay- (1-14 6anis)
- HenpaBuAbHe po3B’A3aHHA 3aBAaHb — 0 Hanis

[opatkosi 6anu 3a NpoxoAKeHHs aganTauiiHoro Kypcy 3 ¢isukm Big IMAO KMl im. Irops CikopcbKoro
HapaxoBYyHOTbCA BiANOBIAHO A0 6anis, BKasaHWUX y cepTudikaTi, NicNA OTPMMAHHA AOMNYCKY A0 €K3aMEHY.

Cyma Barosux 6aniB KOHTPO/IbHMX 3aX04iB MPOTATOM CEMECTPY CKNAAAE:
Rc =15 + 25 = 40 6anis
HeobxigHO yMOBOIO AOMNYCKY A0 €K3aMEeHY € 3apaxyBaHHA BCiX NPAKTUYHMX PobiT Ta BUKOHaHHA MKP, a
TAKOX CTapTOBUMN PeUTHHI He meHwe 60% Big Rc, To6TO 24 6anm.

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

R =40+ 60 =100 6anis.

KpuTtepii BU3HaueHHA 6a/1bHOI OLiHKN HA eK3ameHi
MoBHa BignNOBiAb Ha TEOPETUYHI NTaHHS bineta (He meHwwe 90% noTpibHoI iHpopmaui), BUpiweHa
3a4a4a, NOBHA BiAMOBIAb HA A0AATKOBI MMTaHHSA NO BUBYEHIM Temi - 55 - 60 6anis.
[locTaTHbO MOBHA BiAMNOBIAb HAa TEOPETUYHI NUTaHHA bineta ( He meHwe 75% noTpibHoI iHdopmauii),
BMpilLleHa 3a4a4a, HeNoBHa BiANOBiAb Ha A0A4ATKOBI NUTAHHA MO BUBYEHI TeMi - 45 - 54 6anis.
HenosHa BignoBiab Ha TeopeTU4Hi NUTaHHA bineta ( He meHwe 60% noTpibHOI iHPopMmaLii), BMpiweHa
3a/la4a, He BignoBiAb Ha A404aTKOBI MUTaHHA MO BUBYEHIK Temi - 36 - 45 6anis.
He3apoBinbHa BiANOBiAb HAa TEOPETUYHI NUTaHHA 6ineta, NOMUAKM NPU BUPILLEHHI 3aaadi, BignoBiab Ha
[0AAaTKOBi NUTaHHA Mo BUBYEHi Temi - 5 — 35 6anis.
HesaposinbHa BiANoOBiAb Ha TEOPETMYHI NUTaHHA 6GineTa, He BMpilWleHa 3ajadya Ta He BiANOBIAb Ha
[0AaTKOBI NMUTaHHSA Mo BUBYEHI Temi - 0 6aniB.
Ona oTpUMaHHA cTyaeHTamu BianosiaHux ouiHok (ECTS Ta TpaguuinHMxX) Moro penTuHrosa oOLiHKa Rb
nepeBoAUTbLCA 3rigHO TabauLi:

Tabnuug BignoBiaAHOCTI penTUHroBMx 6aniB OLIHKaM 33 YHIBEPCUTETCbKOIO LLKaOI0:

KinbkicTb 6anis OuiHKa
100-95 BiamiHHO
94-85 Lyxe nobpe
84-75 Lobpe
74-65 33/10Bi/IbHO
64-60 JocTaTHbO
MeHuwe 60 He3apoBinbH
0
He BMKOHaHi ymoBu gonycKy He gonyuweHo

6. NopaTtkoBa iHpopmauifa 3 gucumnniHm (OCBiTHLOro KOMNOHEHTA)

MUTaHHA 0O CeMeCcTPOBOro KOHTPONIO:
EnektpuuHnin 3apag,. AuckpeTHicTb 3apaay. 3akoH 36epekeHHA 3apAay. 3akoH KynoHa.
EnektpuuHe nose. HanpyKeHicTb eNeKTPMYHOro oA TOYKOBOTO 3apaay.
MpuHUMN cynepno3uuii enekTpudHmnx nonis. CUI0BI NiHil.
EnektpuuHunii gunons. Mone enekTpMYHOro AMnons.
MoMeHT cunu, Wo Ai€ Ha AMNOoNb B eNeKTPUYHOMY noni. EHepria Agunona B enekTpuyHomy noni.
MeTopg, audepeHLitoBaHHA-IHTErpyBaHHA ANA PO3PAXYHKY eNeKTPUYHUX NONIB.
MNoTik BeKTOpa Hanpy*eHocTi. Teopema aycca AnAa efleKTPOCTaTUYHOrO NoAA B BaKyyMi.
MNone piBHOMIpPHO 3apAAMKEHOI, HECKIHYEHHO MNPOTAXHOI NAOWMHI. [one miK ABOMA HECKIHYEeHHO
NPOTAXHUMM PiISHOMMEHHO 3aPAAKEHUMU NAapaANENbHUMU NAOWMHAMM.
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MNone 3apagxeHoro unniHapa.

Mone 3apagrkeHoi chepu.

PoboTa cun enektpoctaTMyHOro nond. LinpKynauia BeKTopa Hanpy»KeHOCTi e1eKTPUYHOTO NoNs.
MoTeHUiaNbHUI XapaKTep enekTpPocTaTUYHOro nossa. MNoteHuian. EKBiNnoTeHUiaIbHi NOBEPXHi
MoTeHUian nonA TOYKOBOro 3apAdy i NoaA, CTBOPHOBAHOIO CUCTEMOK TOUYKOBMX 3apagis. PisHMuA
noTeHLuianise.

3B’A30K MiXK HaMNPYKEHICTIO eNEeKTPUYHOro NOo/A | NOTEHLiaI0M.

EnekTpuyHe 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.

MpoBigHWKM B eNeKTpoCcTaTUYHOMY MONi.

EnekTpuyHa €MHICTb BiAOKpPEMIEHOro NpoBigHWMKA. EnekTpuyHa eMHicTb KoHAeHcaTopa. [nockui
KOHAeHcaTop.

EHepria 3apaaeHoro npoBigHUKa, cUCTeMM 3apAaKeHUX NPOBIAHMKIB | KOHAeHcaTopa.

EHepria enektpuyHoro nona. 'ycTMHa eHeprii eNeKTPUYHOro Nons B AieNIeKTPUKY | BaKyyMi.
EnekTpuuHni cTpym. XapaKTepuUCTUKM eNEKTPUYHOIO CTPYMY: CUIA CTPYMY, BEKTOP F'YCTUHU CTPYMY.
EnekTpopywiriHa cuna gepena ctpymy. Hanpyra.

3akoH Oma ans o4HOPIAHOI AiNAHKM Kona. ENeKkTpuuHuiA onip, NnMToMMA onip. 3aneXKHicTb onopy
NPOBIAHMKIB Big TemnepaTypu.

3akoH Oma B gudepeHuianbHit popmi. lMMToMa eneKkTponpoBigHICTb.

3akoH Oma gnAa HeoAHOPIAHOT AINAHKK Kona. 3aKoH OMma gna 3aMKHEHOro Kona.

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

Mpasuna Kipxroda.

MarHiTHe nose B BakyyMi. MarHiTHUI MOMEHT KOHTYpY 3i CTpymom. BekTop mMarHiTHoi iHayKUii. Cnnosi
NiHii mardiTHoro noasa (3.1).

3aKoH bio-CaBapa-/lannaca. lMpuHUMN cynepnosunuii MarHiTHMUX Nosis

MarHiTHe none NPAMOro CTpymy.

MarHiTHe none Kpyrosoro cTpymy.

Cnna Amnepa. Bzaemogpaia NnpoBigHMKIB 3i CTpymom

Cvna NopeHua. Pyx 3apaaKeHoi YaCTUHKKU B MarHiTHoMy noni.

3aMKHYTUI KOHTYpP 3i cTpyMmOoM. MarHiTHUiA MOMeHT. MOMEHT CUMAM WO AI€ Ha KOHTYp 3i CTPYMOM Yy
30BHIiLIHBLOMY MArHiTHOMY NoOAI.

3akoH Amnepa. Teopema MNpPO UMPKYAALIIO BEKTOpa MarHiTHOI iHAYKUil. BUXpoBWIA XapaKTep
MarHiTHOro nons.

MarHiTHe none coneHoiaa.

MarHiTHe none Topoiga.

MarHiTHMI noTiK. Teopema aycca Ans MmarHiTHoro nons.

PoboTa nepemilleHHA NPoBiAHMKA 3i CTOYMOM B MOCTIMHOMY MarHiTHOMy Moni.

MarhiTHe nose B pe4oBUHi. MarHiTHi MOMEHTM aTOMiB.

BeKTop HamarHiyeHocTi. Hanpy»XeHicTb MmarHiTHoro nosa. MarHiTHa NPOHMKHICTb PEYOBUHMU.

Buaun marHeTuKiB: [liamarHeTUKM, NapamarHeTUKM, pepomarHeTUKU. MarHitTHa NPOHUKHICTb | MarHiTHe
none marHeTuKiB.

3aKOH eNneKTPOMarHiTHoI iHAyKuii. Mpasuno JleHua.

ABMLLe camoiHayKLUii. IHOYKTUBHICTb. EneKTpopyLwiiHa cuna camoiHAayKu;i.

CTpyMmu npu pO3MKMKaHHI Ta 3aMUKaHHI Kona.

EHepria marHiTHoro nons. N'yctuHa eHeprii MarHiTHoro nons.

OcHosu Teopii Makcsenna.

Mepwe piBHAHHA MakcBenna. 3akoH Papages - MaKkcsenna.

Ctpym 3miweHHA. 3akoH Amnepa-Makcsenna.

TpeTe i yeTBepTe piBHAHHA Makceenna.



53. TMoBHa cuctema piBHAHb MaKcBenna B andepeHuianbHii ¢opmi. MaTtepianbHi piBHAHHA. [PaHWYHI
YMOBMU.

54. Po3B’A30K cuctemu piBHAHb MaKcsenna.

55. EneKkTpomarHitHa xsuns

Po6ouy nporpamy HaB4YanbHOI gucumnaiim (cnnabyc):

CknapgeHo: cT. BuKA. lpo3aeHko OnekcaHapa BonogumupisHa, AoueHT, KaHanaaTt ¢is.-maT. Hayk,
YypcaHosa MapuHa BanepiiBHa

YxBaneHo kadeapoto 3aranbHOI Ppi3vKK Ta moaentoBaHHA ¢isnyHMx npouecis (npotokon Ne 06-26 Big,
24.06.26)

NoroaxeHo MeToanyHoto Komicieto HH IAT (npotokon Ne 6 Big 26.06.2026 p.)



