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/
KOHTPONbHi 3axoam

Po3knap 3aHATb
MoBa BUKNagaHHA
IHpopmauis npo
KepiBHMKa Kypcy /
BUKNaAavis

Po3milLeHHA Kypcy

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

13. MexaHivHa iHXeHepiA
134. ABiaLiliHa Ta paKeTHO-KOCMiYHa TEXHIKa

JliTaku i BepTONbLOTH.
HOPMaTUBHA
3a04Ha

nepLunii Kypc, BECHAHUI cemecTp
3aranbHa Kinbkictb roanH: 150 (5 kpeautis EKTC);
NeKuii — 6 roa; npakTUYHi — 4 roa; camocTiHa poboTa — 140 rog,

EK3ameH / moaynbHa KOHTposibHa poboTa

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

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

MpakTnyHi: cT. BUKAN. [po3aeHko 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 HaBYaNnbHOT AUCUMNNIHM € OPMYBAHHA Y CTYAEHTIB HAaCTYMHUX
3araZlbHUX KOMMETEeHTHOCTel:
— 3K 05 3gaTHicTb NpautoBaTh Y KOMaHAa,.
— 3K 08 3gaTHicTb BUMTUCA | OBONOAIBATU CY4aCHUMM 3HAHHAMM.
daxoBux KomneTeHTHOCTE:

— ©K 02 3paTHICTb BUKOPUCTOBYBATU MONOMKEHHA TiAPaABAiIKM, aepo- Ta ra3ognHaMiKn ana onucy

B3aEMOZIi TiN 3 ra30BMM i FigpaBaivHUM cepeaoBULLEM.

— @K 11 3HaHHA OCHOBHMX 3aKOHIB MeXaHiK1, MONERYNAPHOI Gi3UKN, eNeKTPpOMarHeTu3my, onTUKK,

aTOMHOI Pi3NKM, ENEeKTPOTEXHIKM, ENIEKTPOHIKM, OpraHivyHoil i HeopraHivyHoi Ximii
— OK 14 3paTHiCTb BUKOHYBATK aepoanHaMiYHi po3paxyHKKU NiTaKiB i BEpTONbOTIB

— OK 15 3paaTHicTb BM3HayaTW ONTMMasbHY KOHCTPYKLiHO MOBITPAHOrO NiTasbHOro anaparty, B

3aN1€XHOCTIi Big, MOro Nnpu3HayeHHs Ta YMOB eKcnayaTtaui

— ®K 16 3paTHICTb NPOEKTYBATU €1EMEHTU MEXAHIYHOTO eKCnepMMeHTaibHOro obnagHaHHA gna
BU3HAYEHHSA aepoaMHAMIYHNX XapPaKTEPUCTMK NiTaNbHUX anapaTiB, a TAKOXK NapameTpiB MiLHOCTI

Ta NPYXHOCTI IX KOHCTPYKLU,iM
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Micna 3aCBOEHHA HABYaNbHOI AUCUMNAIHU CTYAEHTU MAlOTb NPOAEMOHCTPYBATM TaKi MpPOrpamHi
pe3ynbTaTy HaBYaHHA:

— MPH 24 3actocoByBaTW Yy HaBYa/ibHiIA i NpodeciiHiin AiANbHOCTI OCHOBHI 3aKOHM MeXaHiKu,
MONEKYNAPHOI  i3MKKM, eNeKTpOMarHeTM3My, ONTUKM, aTOMHOI Oi3UKKU, eNeKTPOTEXHIKM,
€N1eKTPOHIKKN, OpraHivyHOl i HeEOpPraHiyHoI Ximii

— MPH 30 AHanisyBaTM pe3ynbTaTu TPyOHOro aepoAMHaMiYHOrO  eKCnepuMeHTy, Ta
BMKOPUCTOBYBATU iX AN BU3HAYEHHA ONTMMANbHOI aepoAMHAMIYHOI KOH®Irypauii nitanbHoro
anaparty Ta Moro eNeMeHTiB

MeTow BUBYEHHA AMUCLUNNIHM € GOPMYBAHHSA Y MalibyTHiX paxiBLiB CTiIMKMX 3HAHb 3 KypCy 3ara/ibHoi
di3MKKM, YMIHHA BMKOPWUCTOBYBATM OTPMMAHHI 3HaAHHA NPM NOAANbLIOMY HABYaHHI, @ TAKOX Yy CBOIM
NPaKTUYHIN [iANbHOCTI.

MpepmeT HaBYaNbHOI AUCUMMNAIHU - OCHOBHI MOHATTA NPO TaKi po3ginu ¢i3nMKKM, AK MexaHiKa,
MoneKkynsapHa ¢ismMKa, OCHOBHI 3aKOHM i NPUHUMNK PyXy TBEPAMX Ti/l, AMHAMIKMN Pi3HUX 00’€KTIB, 3aranbHi
MOHATTA NPO MeXaHiYHi KOJIMBAHHA, MOJIEKY/IAPHO-KIHETUYHA TeOopiA, OCHOBHI 3aKOHW TEPMOAMHAMIKMN i
MONIEKYNAPHOT Pi3nKM rasis i piaunH.

lMicnAa 3aCBOEHHA HAaBYANbHOI ANCUMNIHU CTYAEHT NOBUHEH 3HATU Ta BMITU BUKOPMUCTOBYBATM 3HAHHA
byHOaMeHTaNbHUX HayK, WO NeXKaTb B OCHOBI BignoBiagHOI cnewianisauii iHKeHepii, Ha piBHi, HeobxiaHOMY
ONA AOCATHEHHA iHWKWX pe3y/ibTaTiB OCBITHbOI NPOrpamm; 3HaTu po3ainn GisnKku, Lo NexaTb B OCHOBI Kypcy,
Ha piBHi, HEOOXigHOMY ANA AOCATHEHHA IHLWMX pe3yabTaTiB NPOrpamm, B TOMy YMCAi MaTK neBHy 0bi3HaHICTb
OO0 OCTaHHIX AocArHeHb ¢i3MKU. PO3yMiTM OCHOBHI 3aKOHWM MEBHMX Po3A4ifiB i3vKK, Ta NPUHUUNU
po3B’A3aHHA i3MUYHMX 33434, @ TAKOXK 3B’A30K TaKMX 33434 3 NPUKNALHUMU iHKEHEPHUMM 3a4a4aMMU.

CTyneHT noBMHEH YMITM NOEAHYBATU TEOPit0 i MPAKTUKY AN po3B'A3yBaHHA 3aBAaHb Oi3nKu;
3aCTOCOBYBATU MPUHLMMN CUCTEMHOIO aHali3y, NPUYNHHO-HACIAKOBMX 3B A3KiB MiXK 3HaUyWMMN haKTOpamu
Ta HAaYKOBUMM i TEXHIYHUMMW PiLLIEHHAMM, WO NPUMMAIOTLCA Nif, Yac pPo3B’A3aHHA cKnagHux GisnyHMX 3a4av;
3Haxo4uTU NOTPIOHY iHbOpPMaLLilO Yy NliTepaTypi, KOHCY/IbTYBAaTUCA | BUKOPMCTOBYBATM HayKoBi 6a3n AaHux Ta
iHWi BignoBiaHi Axepena iHpopmauii 3 MeTol AeTaNbHOrO BUBYEHHA i AOCNIAXKEHHA iHXEHEePHUX NMUTaHb
BiANOBIAHO A0 cneLjiani3aui;

CtyaeHTn 3406yayThb BOCBIA 3aCTOCOBYBATM 3HAHHA | PO3YMIHHA HayKOBUX GaKTiB, KOHLENLiN, Teopin,
NPUHUMMIB | MeToAiB, HEOBXiAHMX ANs PO3YMIHHA i3MKKM, Y CTaHAAPTHUX | HECTAaHAAPTHUX CUTyauisx y
Me)Kax BMMOI HaB4Ya/IbHOI NPOrpaMmn A0 pe3ynbTaTiB HAaBYAHHA; 34aTHICTb A0 abCTPAKTHOrO MWUCNEHHS,
aHani3y Ta CMHTe3y; 34aTHICTb NPUINMATM OBFPYHTOBaHI PilleHHA; 34aTHICTb NPaLOBaTM aBTOHOMHO Ta Y
CKNafZi KOMaHAM; 34aTHICTb ePpEKTUBHO BUKOPUCTOBYBATM TEXHIYHY NiTepaTypy Ta iHWI AXKepena iHpopmauii
y ranysi iHxeHepii Ta ¢i3mKku.

2. [MpepekBi3auTK Ta NOCTPEKBI3UTU AUCLUNAIHK (MicLe B CTPYKTYPHO-/IOTYHIA CXeMi HaBYaHHA 3a
Bi4NOBiAHOIO OCBITHLOIO NPOrpPamoto)

Onsa ycnilHOro 3aCBOEHHA AMCUMMNAIHM CTYAEHT MOBUHEH MaTu 6a30BUIA piBeHb 3HaHb LWKIiJbHOI
nporpamu 3 Gi3avku Ta mMaTemaTUKm.
MixkaucunnniHapHi 38’ A3KK:
- npepeksisnTn: M0 02.1 «Pi3mkKa. YactmHa 1. MexaHika. MonekynspHa ¢dismka»
- noctpeksianTtu: MO 01.3 «Buuwa matemaTtmka. YactuHa 3. AndepeHuiliHi piBHAHHA. AHANITUYHI QYHKLT,
no 04 «TeopeTnyHa MeEXaHiKa», no 05 «EneKkTpoTexHika Ta €/1eKTPOHIKa»,
MO 11 «AeporigpomexaHika», M0 20 «AepoKoCMiyHe maTepiai03HaBCTBO»
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KpegutHuii mogynb 2.
«ENEKTPOMATHETU3M. ONTUKA. ATOMHA ®PISBUKA»

3. EIEKTPOCTATUKA

3.1. EneKTpocTaTuyHe nose B BaKyyMi
EnektpocTatuKa. EnekTpuyHmii 3apag, i Moro BAacTUBOCTI. 3aKOH 36eperKeHHA eNeKTPUYHMX 3apAaiB. 3aKOH
KynoHa. EnektpoctatnuHe none. HanpyeHictb nona. MpuHLMN cynepno3unLii enekTpuyHmx nonis. NpadivHe
300paXKeHHA eNnekTpocTaTMyHmMx nonis. MeTon audepeHLuitoBaHHA-IHTErpyBaHHA AOAA  PO3pPaxyHKy
e/1eKTPOCTaTUYHOro nons.

Onunc BeKTOpHOro nona

MoTik BeKTopa E. Teopema laycca ana enekTpoctaTMYHOro nona Ta ii gudepeHuianbHa dopma.
AnsepreHuia BekTopa E. Unpkynauia i potop BekTopa E. Teopema CToKca.
O6unCcNeHHA HanNpY»KeHOCTi AeAKUX HAMNPOCTILLMX eIeKTPOCTAaTUYHMX NOoJiB Ha OCHOBI Teopemu lMaycca.
ObuncneHHA HaNPY*KEHOCTI NONA 3apAAMKEHOI NNOWMHM Ta ABOX NapanesbHUX NAOWMH, nons chepuyHoi
NOBEPXHi i PIBHOMIPHO 3apPAAMKEHOI KyNi Ta HECKIHYEHHO A0Broro npAMOro pPiBHOMIPHO 3apAAXKEHOro
umninapa.

MoTeHLWian eneKTPOCTaTUYHOrO NoNA
MoTeHuian eneKkTPoCTaTUYHOro MOAA, MNPUHUMN cynepno3uuii nonis Ana noTeHuiana. 3B'A30K Mix
NnoTeHLiaiIOM Ta HanpyeHicTio. EKBiNOTeHUianbHi noBepxHi. PoboTa npu nepemilleHHi eneKkTpu4Horo

3apAfy B eNeKTpocTaTMyHOMY noi. Teopema npo umpKynauito sekropa E.
3.2. lieneKTpuK Ta NPOBIAHUK B 30BHILLHbOMY €/1IeKTPOCTaTUHHOMY MO
OienekTpukn. MNMonapHi i HenonAapHi monekyan. EnektpnuHmin aunons. Monspusauis gienektpukis. Onuc

€NeKTPUYHOro noAs B AiefleKTpUKax. EneKkTpuyHe 3MillleHHA D. OneepreHuia Bektopa D.
CerHeToeneKkTpmKmu.
MpoBigHMK B 30BHILLHbOMY €1EeKTPOCTaTUYHOMY noni. PiBHoBara 3apAaais Ha NPoOBIAHUKY.
3.3. EneKTpuyHa EMHicTb

ENeKTpOEMHICTb BigOKpeMaeHOro npoBigHWKa. B3aemHa enekTpoemHictb. KoHpgeHcaTtopu. [nockuig,
UMAIHAPUYHUM, ChEepPUYHMIN KOHAEHCATOP Ta iX EMHICTb. 3’€AHaHHA KOHAEHCATOpIB.

3.4. EHeprifa eNeKTPOCTaTUYHOro Nons
EHepria cuctemun TOUKOBMX 3apAagiB. EHepria 3apagkeHoro nposigHWKa. EHepria  3apagkeHoro
KOHAeHcaTopa. EHepria enekTpOCTaTUYHOro NonA.

4. NOCTIMHWIA ENEKTPUYHUIA CTPYM
4.1. NocTiNHMUI eNeKTPUYHUIA CTPYM Ta MOro XapaKTEePUCTUKU
ENeKTpuYHUIA CTpyM, MNOCTIAHWIA Ta 3MIHHMA CTPYM, CWAA i FycTUHa cTpymy. PiBHAHHA HenepepBHOCTI.
EnektpopyuwinHa cuna. Hanpyra. 3akoHn Oma, Jxoynsa-JleHua. Po6oTa Ta NOTYXKHICTb NOCTIMHOrO CTPyMY.
KK axkepena ctpymy. Mpasuna Kipxrodpa ana posranykeHux Kin.

5. ENNIEKTPOMATHETU3M
5.1. MarHiTHe none i MOro xapakTepucTkm
MarHiTHe none B Bakyymi. BeKTop marHiTHOI iHAyKUii. MarHiTHe none pyxomoro 3apagy. Cunosi AiHii



MarHiTHoro nona. MpuHUMN cynepno3uuii marHiTHMX nonis. 3akoH bio-Casapa-/lannaca. MarHitTHe none
NPAMOro Ta KOJI0BOrO CTPYMIB.
Cvna NopeHua. Pyx 3apagxeHnx YaCTUHOK B MarHiTHOMY i eIeKTpUYHOMY nonax. LLIMKNoTpoH.
Cvna Amnepa. Bzaemogaia NpoBigHMKIB 3i CTPYMOM.
3aMKHYTUM KOHTYp 3i CTPYMOM Yy MarHiTHOMy noni. MarHiTHUM MOMEHT KOHTYpY 3i cTpymomM. MOMEeHT cun,
WO Ai€ HAa KOHTYp 3i CTPyMOM B MarHiTHomy noni. Pobota npu nepemiweHHi KOHTYpy 3i CTpymom B
MarHiTHomy noai. Pobota nepemiweHHA NPOBigHMKA 3i CTPYMOM B NOCTiIMHOMY MarHiTHOMy MnoJi.

5.2. 3akoH Amnepa.

MoTik BeKTOpa iHAYKLIi MarHiTHoro nons B . Teopema lMaycca ansa marHitHoro nonda. [lnsepreHuia BeKTopa

B.
UnpKynauia sekTopa B . 3akoH Amnepa (3aKoH NOBHOro CTpymy). BuxpoBuii xapakTep marHiTHoro nons.

PoTop BeKkTOpa B. Teopema CToKca ana marHiTHoro nona. MarHiTHe none coseHoiga i Topoiga.

5.3. MarHiTtHe none B marHeTukax. Knacuoikauia marHetukis
HamarHivyyBaHHA MarHeTuKiB. ONMC MarHiTHOro NoAA B MarHeTMKax. MarHiTHMM MOMEHT e/IeKTPOHa i aToma.
BekTop HamarHiyeHocTi. MarHiTHa CNPUMHATAMBICTL | MPOHMKHICTb MarHeTUKiB. BeKTop HanpyXeHoCTi

marHitHoro nons H . 3aKoH Amnepa gnAa BeKkTopa H. Potop BekTopa H.
[iamarHeTuKkn, napamarHeTMkun, pepomarHeTmkn. HamarHiyyBaHHs i nepemarHidyyBaHHA pepomarHeTukis.
MarhiTHW# rictepesuc.
5.4. EneKTpomarHiTHa iHgyKuin
B3aemMo03B’A30K MiXK €/IEKTPUYHUM Ta MarHiTHUM nonem. EnektpomarHiTHa iHAyKUiA, 3akoH QPapages.
Mpasuno NeHua. Ctpymu dyko.
OndepenuianbHa dopma y3arasbHeHoro 3akoHy Papages.
Asne camoiHAayKuii. IHAYKTUBHICTb. B3aemoiHayKuia. CTpymu Npu pO3MUKAHHI | 3aMUKaHHI Kona.
EHepria marHiTHoro nona ctpymy. EHepria i ryctTuHa eHeprii marHiTHoro nons.
5.5. EneKTpoOMarHiTHi KOIMBaHHA
KBasicTauioHapHui cTpym. [itodi 3Ha4YeHHA CUMAM CTPyMy i Hanpyru. BekTopHi aiarpamu. KonnsanbHuit
KOHTYp. Hesracatoui BifibHi KOAMBaHHA. 3racatodi KOAMBAHHA. BUMyLeHi KonneaHHA. Pe3oHaHc.
5.6. EneKktpomarHiTHe none
Buxpose enektpuyHe none. CTpym 3miweHHA. EnekTtpomarHiTHe nose. 3arasibHa XapaKTepucTuKka Teopil
MakKcBenna. XapakTepuCTUKa piBHAHb Makcsenna. [MoBHa cuctema piBHAHb MaKcBenna B iHTErpanbHii i
andepeHuianoHii dopmax. XBUNboBe PiBHAHHA 15 €N1EeKTPOMArHiTHOro nons.
5.7. EneKTpomarHiTHi xauni
Mnocka enekTpomarHiTHa xsmns. MN10CKa eNleKTPOMarHiTHa XBUNA B O4HOPIAHOMY CepenoBuULLi, LWBUAKICTb
NOLWNPEHHA XBWAI. BUNPOMIHIOBaHHA efleMeHTapHOro Annons. BUNpomiHOBaHHA eIeKTPOMarHiTHUX XBUb.
Hdocnign lepua.
EHepria enekTpomarHitHOI xBui. MoTiK eHeprii. BekTop YMmoBa-loiTiHra.

6. XBU/IbOBA OMNTUKA
6.1 Ceitno. IHTepdepeHuina ceiTha
KopnycKkynapHo-xBM/boBa NpMpoaa CBiT/1a. 3aKOHU NiHINHOI oNnTUKKM. POTOMETPUYHI XapaKTEPUCTUKM Ta iX
Be/IMuMHKU. CBITNO fAK efleKTpomarHiTHa xBuaa. IHTepdepeHLuia cBiTna. PospaxyHok iHTepdepeHUinHoi
KapTuHU. Cnocobu cnoctepexkeHHs iHTepdepeHuii. IHTepdepeHLUia Ha TOHKUX NAiBKax. IHTepdepomeTpu.

6.2. OudpakKuisa csitna
Asnwe andpakuii. MpuHumn ToireHca-PpeHena. Aundpakuia PpeHena Big, Kpyrioro oTBopy i Kpyraoro
aucka. Audpakuis PpayHrodpepa Big WinMHM Ta Big rpaTtiu. OudpaKkuia peHTreHiBCbKUX MPOMEHIB.
lfonorpadgis.
6.3. MpupoaHe i nonapusoBaHe CBITNO
3akoH Manioca. Monapusauis npu  3anoMAeHHi Ta BigbwuBaHHi. [onapusauia npu noasiitHOMY
NPOMEHE3aN0MNEHHI.
6.4. Bsaemogis cBitaa 3 pe4oBMHOIO
AOucnepcia ceitna. ObepTaHHA NAoWMHKM Nnonapusadii. lornnHaHHA Ta po3citoBaHHA CBiTAA.



7. KBAHTOBA ONTUKA
7.1. TennoBe BUNPOMiHIOBaHHA
Tennose BUNPOMIHIOBAHHA i NtoMiHecueHLUia. BunpomiHioBanbHa Ta NOrAMHaNbHa 34aTHICTb Tifla, 3aKOH
Kipxroda. 3akoH CredaHa-bosbLumaHa. 3aKOH 3mileHHA BiHa. Popmyna Penes-[xkiHca.
7.2. ®oTOHMU
®oToHM Ta ix BnactmeocTti. PotoedeKkt. Popmyna MNMnaHKa ANA TENNOBOrO BMMPOMIHIOBAHHA. anbmiBHe
peHTreHiBCbKe BUNPOMIHIOBAHHA.
8. ATOMHA ®I3UKA

8.1. bopoBcbKa Teopis aToma BOAHIO
3aKOHOMIPHOCTI B aTOMHKUX cnekTpax. Moaeni atoma TomcoHa i Pesepdopaa. MNoctynatm bopa.
Hdocnign ®paHka i lepua. EnemeHTapHa bopoBCcbKa Teopia aToma BOAHIO.

8.2. XBMAbOBi BNAaCTUBOCTI MiKPOYACTUHOK
rinotesa ge bponns, XBUNbOBI BNACTMBOCTI MiIKPOYACTUHOK. MpMHUMN HeBM3HavyeHocTen leli3eHbepra.
8.3. PiBHAHHA LUpepgiHrepa

PisHAHHA LW peaiHrepa ana HecTauioHapHOro i cTauioHapHoro noasa. PisMyHMiM 3MicT i BNACTMBOCTI XBUbOBOI
bYHKU,T «nci».

4. HasuanbHi matepianu Ta pecypcum
basosa nitepartypa:

1. Kypc 3aranbHoi ¢i3nKK : HaBYanbHUIA NOCIBHMK / B.M. Bakantok, A.B. Bakantok ; MiHicTepcTBO OCBIiTH i
HayKn YKpaiHu, |BaHO-PPaHKIBCbKUIA HaALiOHaNbHUIA TEXHIYHMIA YHiBepcuTeT HadTu i rasy. - IBaHo-
®paHkiBcbK : IOHTYHT, 2021

2. 36ipHMK 3a4a4 i3 3aranbHOi Gi3MKK: HaBY. NOCI6. ANA CTYAEHTIB iHXXeHepPHO-TeXHIYHMX cneujianbHocTen./
yKnag.: B. . bpurineup, I. M. Penanos, /1. . NNoHomapeHKo, H. O. AKyHiHa. — Kuis : KMl im. Iropsa
Cikopcbkoro, 2022. — 230 c. https://ela.kpi.ua/handle/123456789/51252

3. N.A. Oigyx Enektpuka Ta marHeTnsm : nigpydHuk / 1. 4. digyx. — TepHoninb : Migpy4HUKM i NOCIBHNUKM,
2020. — 464 c.

4. ENeKkTpuKa Ta MarHetusm : NiAPYYHWK ONA CTYAEHTIB iHKeHepHo-disndHux dakynbtetis / M. O.
A3apeHKos, /1. A. bynasiH, B. 1. Onedip. — Xapkis : XHY imeHi B. H. KapasiHa, 2018. — 564 c.

5. OnTuKa : HaBYanbHU NocibHKK / A. B. NMonos, P. B. BoBkK, B. |. bineubkuit. — 2-re sua. — X. : XHY imeHi B.
H. KapasiHa, 2018. — 100 c.

6. ®i3nka. OcHoBM eneKkTpoauHamikm / Masno Biktop ; nepexknagay Tamapu KatokiHa. - Kuis : BOOKCHEF,
2021.

7. ®i3unKa. EnekTpomarHeTnsm. EnektpmnuHe none B pevoBuHi. Kypc nekuit [EneKTpoHHWUI pecypc] : HaBu.
nocib. ana 3p406yBavis cTyneHa 6akanaBpa 3a OCBIT. Nporpamoto «J1iTaku i BepTONbOoTUY, «IHXKeHepis
aBiauiMHMX Ta PaAKETHO-KOCMIYHUX cucTem», «IHXKeHepis 6e3niNOTHUX Ta aBTOHOMHMX CUCTEMY,
«Cuctem KepyBaHHA NiTa/ibHUMM anapatamu Ta Komnnekcamu» cneu. 134 AsiauiiHa Ta pakeTHO-
KOCMiuHa TexHika, 173 AsioHika / KMl im. Iropsa CikopcbKoro ; yknaa.: M. B. YypcaHosa, O. B. [lpo3aeHko,
M. O. Crpetosmy.— Kuie : KII im. Iropa Cikopcbkoro, 2024. — 41 c. [locnnaHHA:
https://ela.kpi.ua/handle/123456789/66909

DopaTtKoBa nitepartypa:

1. I. M. Kyuepyk, I. T. Topbauyk, M. M. Jlyuuk, 3aranbHnin Kypc ®isnkun. T.2 Enektpuka i Marnetnsm. — K:
TexHika, 1999.

2. Kyuepyk I.M., Fopbauyk I.T. 3aranbHuit Kypc ¢isnku. T.3. OnTuka. KBaHToBa di3mKka. — K: TexHika, 1999.

3. T. I. Ciukap, Enektpuka i Mardetusm. Kypc Jlekuin. HasuyanbHuin MocibHmk Ona CtyaeHTie PisnyHUX
CneuianbHoctel (HMY imeHi M.MN. OparomaHoBsa, Kuis, 2021).
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HaluioHanbHWI yHiBepcuTeT imeHi Tapaca LeB4yeHKa. - Kuis : BugasHmuTteo "Kapasena", 2020. - 655 c.

8. 36ipHMK 3aga4 3 i3UKKM : HaBYaNbHUIM NOCIBHMK / I.E. JlonatuHcbkuin, |.P. 3avek, C.O. HOp'es, O.b.
bineHbka [Ta 14 iHwKX] ; MiHicTepcTBO OCBITU | HayKM YKpaiHn, HauioHanbHM yHiBepcuTeT "/lbBiBCbKa
nonitexHika". - /lbsis : BuaaBHMLUTBO JIbBiBCbKOT NoniTexHiku, 2021. - 242 c.

9. Po3B'A3yBaHHA 3a4ay i3 Qi3UKKU: eNeKTPUKa Ta MarHeTMsm : HaBYanbHUIA nocibHUK / O.B. /inceHko, I'.A.
OnekcieHKo ; MiHicTepcTBO 0OCBITM i HayKM YKpaiHM, CymCbKUI pepKaBHUW yHiBepcuteT. - Cymu :
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IHTepHeT-pecypcu:

1. EnektpoHHa 6ibnioteka: 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

3. ®IBUKA. BUUMOCA PO3B'A3YBATW 3AAAMI: http://physics.zfftt.kpi.ua/mod/page/view.php?id=370

HaBYyanbHUMA KOHTEHT
5. MeToauKa onaHyBaHHA HaBYa/IbHOI AUCUUNANIHU (OCBITHBOrO KOMMOHEHTA)

3arabHUA  MEeToOAMYHMK  Miaxia A0 BUKNAAAHHSA  HaABYa/IbHOI  AMCLUMNAIHM  BU3HAYaETbCA  AK
KOMYHIKaTUBHO-KOTHITUBHWUI Ta NpodeciiHO OpPiEHTOBAHWM, 3rigHO 3 AKMM Yy LEHTPi OCBITHbOrO mpouecy
3HaxX0AMTbCA CTYAEHT — Cy6’eKT HaBYaHHSA | MalibyTHIN HayKoBeLb.

NeKuinHi 3aHATTA

Po3gin 3. ENEKTPOCTATUKA
Po3gin 4. NOCTIMHWIA ENEKTPUYHUIA CTPYM

Tema 3.1. EnektpoctaTtuyHe nosae B BaKyymi

Tema 3.2. [lieneKTpuK Ta NPOBiAHUK B 30BHILUHbOMY €/1eKTPOCTaTUYHOMY noni
Tema 3.3. EneKTpuyHa EMHicTb
Tema 3.4. EHepris eneKTpocTaTUYHOro nons
Tema 4.1. MocTinHWIA eNeKTPUUYHUNIA CTPYM Ta MOro XapaKTEPUCTUKKU

N-1. EneKktpocTaTMyHe none y Bakyymi. O6YMCNEHHS  HAMpPYMKEHOCTi
€/1eKTPOCTAaTUYHOrO  MNoAA  Ha  OCHOBI  Teopemu  [aycca. [loTeHuian
€NeKTPOCTAaTUYHOrO  nonAa.  EnektpoctatmyHe none B AieneKTpUKax.
EnekTpoeEMHicTb. KoHaeHcaTopwu. EHepria enekTpocTaTUYHOro noas.
EnekTpuuHunii ctpym. EnektpopyuwinHa cmna. 3akoH Oma

Po3pin 5. ENEKTPOMATHETU3M

Tema 5.1. MarHiTHe none i MOro xapakTepucTUKu

Tema 5.2. 3akoH Amnepa.

Tema 5.3. MarHiTHe none B marHeTukax. Knacuoikauia marHetukis.
Tema 5.4. EnekTpomarHitHa iHAYKLUiA

Tema 5.5. EneKTpomarHiTHi KOAMBaHHA
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Tema 5.6. EnektpomarHitHe none
Tema 5.7. EneKTpomarHitHi xsuni

N-2. MarHiTHe none. 3akoH bio-Casapa-/lannaca. Cunu y marHiTHomy noni.
2 MOMEHT CuA, WO Ai€ HA KOHTYP 3i CTPYMOM B MarHiTHomy noi. Po6ota npm
nepemilleHHi KOHTYpPY 3 CTPYMOM B MarHiTHomy noi. MarHiTH1iA NoTik.
3aKOH MOBHOrO CTPyMy (3aKOH AMnepa).

Onuc marHiTHOro NonA B MarHeTUKax.

EnekTpomarHitHa iHAyKUiA, 3akoH Papagen. Asumuie camoiHayKLUii. EHepria i
ryCTUHA eHeprii MarHiTHOro nons.

KonnsanbHMin KOHTYp.

3arasbHa XxapaKTepucTmKa Teopii Makceenna. lNosHa cnuctema piBHAHb Makceenna
B iHTerpanbHil i audepeHuianbHin popmax.

XBUNbOBE PIBHAHHA ANA €N1eKTPOMArHiTHoro nona. Bekrop Ymosa-lNouTiHra.

Po3pin 6. XBU/IbOBA OMNTUKA
Po3pin 7. KBAHTOBA ONTUKA
Po3gin 8. ATOMHA ®I3UKA

Tema 6.1 CsiTno. IHTepdepeHuina cBiTha
Tema 6.2. Andpakuisa ceitha
Tema 6.3. lMpupoagHe i nonapmusosaHe cBiTN0
Tema 6.4. B3aemog,ifa cBiT/1a 3 pe4OBUHOIO
Tema 7.1. Tennose BUNPOMiIHIOBAHHA
Tema 7.2. ®oTOHMU
Tema 8.1. bopoBCbKa Teopia aToma BOAHIO
Tema 8.2. XBU/1bOBI BNACTUBOCTi MiKPOYACTUHOK
Tema 8.3. PiBHAHHA LLpegiHrepa

N-3. KopnycKkynapHo-xBuaboBa npupoga csitna. CBITAO AK eNeKTpOMarHiTHa
3 xBunsa. IHTepdepeHuia ceiTna. Asuwe andpakuii. Ancnepcia csitna.

Tennose BUNPOMIHIOBAHHA

doTOHM Ta iX BhacTuBocTi. PoToedekT.

3aKoOHOMIpHOCTI B aToMHUX cnekTpax. MNoctynatu Bopa. linotesa ae bpoiins,
XBWUNbOBI  BMIACTMBOCTI  MIKPOYACTMHOK.  MpuHUMN  HEeBM3HaAYeHOCTeMN
lenseHbepra.

MpaKTUYHi 3aHATTA
OCHOBHMM 3aBAAHHAM NPAKTUYHUX 3aHATb € 3aKPiNJeHHA 3HaHb, OTPMMAHUX Ha NEKLAX.

No Ha3Ba TeMu 3aHATTA Ta Nepesiik OCHOBHUX NUTAHb KinbKictb

3/n aya.
roAuH

1 MN-1 EnektpocTtatnyHe nosie y Bakyymi. OBUYNCNEHHS HaNpPYMKeHOCTi 2

€/1eKTPOCTaTUYHOro NonA Ha OcCHOBI Teopemu [aycca. loTeHuian
€N1eKTPOCTAaTUYHOrO NonA. Pyx 3apAaKeHoi YaCTUHKKN B O4HOpPIAHOMY
€NeKTPUYHOMY NOoJii.

KoHnaeHcaTtopu. EHepria enekTpocTtaTM4yHOro nons.

3aKOHM NOCTIAHOro CTpyMmy.

2 M-2 MarHiTHe none. 3aKoH bio-CaBapa-/lannaca. Cunm y marHiTHomy 2
nosi. MOMeHT cuA, WO Ai€ HAa KOHTYP 3i CTPYMOM B MarHiTHomMy noani.
PoboTa npu nepemileHHi KOHTYPY 3 CTPYMOM B MarHiTHoMy noJi.
3aKOH NOBHOro cTpyMy (3akoH Amnepa).
MarHiTHMI NoTiK. EnekTpomarHiTHa iHAyKuin, 3akoH Papages. Asule
CaMOIHAYKLU,T.

BCbOIo rogunH 4




NabopaTopHi 3aHATTA
BuKoHaHHA nabopatopHux pobiT y 3a04Hii Gopmi HaBY4aHHA He nepeabayeHo.

6. CamocrTiiiHa poboTa cTyaeHTa

CamocTilHa poboTa nepeabayac NiaroToBKy A0 NEKLil Ta NPaKTUYHMX 3aHATb, A0 Y4acTi B 06roBoOpeHH;i
NUTaHb TEM, BUHECEHMUX A1 CAMOCTIHOT po60TK, onpaLoBaHHA AXKEPEN i3 CUCKY NiTepaTypu Towo.

3rigHO HaBYa/NbHOMY MANAHY NPOMOHYOTLCA IHAWBIAYANbHI CemMeCcTpoBi 3aBAaHHA Yy BUraagi
CaMOCTIMHOTO BUBYEHHA OKPEMUX TEOPETUYHUX NMUTaHb, MOAY/IbHOI KOHTPOJIbHOI POHOTH.

MoniTnKa Ta KOHTPO/Ib
7. NoniTMKa HaBYaNbHOI AUcUMNANiIHM (OCBITHBOrO KOMMOHEHTA)

B pamKax BMBYEHHA ANCLMMNAIHU CTaBUTbCA HACTYMHWUI Nepenik BUMOr nepes, CTy4eHTOM:
— 060B'A3KOBe BiABiAYBaHHA NEKLi Ta MPAKTUUYHUX 3aHATD;
— Ha 3aHATTAX yBaXHO Ta A06pOYECHO CTaBUTUCb A0 OTPMMAHOro MaTepiany, NPOABAATU AaKTUBHICTb Ta
NnoKasyBaTh HebanayKicTb A0 NnpeamerTy;
— CTYAEHT CaMOCTIMHO BMKOHYE iHAMBIAYaNbHi 3aBAaHHA 3 NpakTMKM Ta MKP, Ta nig 4ac 3axucTy Ha
3aHATTI, ab0 Ha KOHCyNbTau,ii, BiANOBiga€e Ha NUTaHHA BUKNa4aYa;
— nepecknagaTtv NPakTU4Hi 3aHATTA Ta MKP MOXKHa Ha KOHCybTau,i;

- NoniTMKa Ta NPUMHUMAW aKagemidyHoi AobpoyecHOCTi BM3HaueHi y po3gini 3 KogeKcy uecTi
HauioHanbHOro TexHi4HOro yHiBepcuteTy YKpaiHM «KUIBCbKUIA MOANITEXHIYHUIA HCTUTYT imeHi lropsa
Cikopcbkoro». [letanbHiwe: https://kpi.ua/code.

- HOPMM eTMYHOI NOBEeAIHKW CTYAEeHTIB i NpaliBHUKIB BM3HA4veHi y po3aini 2 Koaekcy uyecTi
HauioHanbHoOro TtexHidyHoro yHiBepcuteTy YKpaiHM «KUIBCbKUIA MOAITEXHIYHWIA HCTUTYT iMmeHi Iropa
Cikopcbkoro». leTanbHiwe: https://kpi.ua/code.

- CTYAEHTU MaloTb NPaBO OCKAPMKMUTU pPe3yNbTaTU KOHTPOJIbHUX 3axofiB, ane o0608’A3KOBO
APryMeHTOBaHO, MOACHMBLUWN 3 AKUM KPUTEPIEM HEe MOroA)KykTbCA BiAMNOBIAHO A0 OLIHOYHOIO AMCTA
Ta/abo 3ayBaKeHb.

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

Buau KoHTpoio:

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

CemecTpoBUNIA KOHTPO/Ib: EK3aMEH.

PeiATUHT cTyaeHTa 3 AMCLUUNAIHN CKNAAAETLCA 3 6aniB , WO BiH OTPUMYE 3a:
Cmapmoea cknadosa (HaB4anbHa poboTa y cemecTpi)

1. - - BUKOHAHHA Ta 3aXUCT NPAKTUUYHUX 3aHATb;

2. - MOAYNbHY KOHTPOJIbHY PObOTY;
Exk3ameHauyiliHa cknadoea

3. - BiANOBiAb HAa €K3aMeHi.

Cuctema pelTUHrosux 6anis Ta Kputepii ouiHIOBAHHA:
Cmapmoea cknadosa
1. MpaKTUYHi 3aHATTA
Barosuit 6an - 5 6an.
MaKcrMmanbHa KifbKicTb 6aniB, oaeprKaHMUX Ha NPaKTUYHKX 3aHATTAX (5 6an x 2) aopisHioe 10 6anis.
- BMKOHaHHA AOMALLHbOro 3aBAaHHA (He meHwe 75% Big ycix 3aBAaHb), akTMBHA poboTa Ha 3aHATTI, MOBHI


https://kpi.ua/code
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npasuAbHiI Bignosiai - 5 6anis
- BMKOHAHHSA AOMaLLHbOTIOo 3aBAaHHA (He meHwe 75% BiA, ycix 3aBAaHb), NpaBuAbHI HENOBHI Bianosiai — 4 6aan
- BUKOHAHHSA AOMALLHbOro 3aBAaHHA (He meHLwwe 75% BifA, ycix 3aBAaHb), 3aJ,0BiNIbHA BignoBiab — 3 6ann
- HEeBWKOHAHHA AOMALLHbOrO 3aBAaHHA, He3a40Bi/IbHa BignoBsiab — 0 6anis

2. MoaynbHUM KOHTPOb

MakcrMmanbHa Kinbkictb 6anis 3a MKP gopisHtoe 30 6anis.

- NpaBUNbHWUI PO3B’A30K BCiX 3aBAaHb MKP Ta noBHa nNpaBu/bHa BigNOBiAb HA BCi NMTaHHA Nig Yac
3axucty — 30 6anis

- HaABHICTb NOMW/IOK B PO3B’A3aHHi 3aBAaHb Ta HEMOBHA Bi4NOBIAb HA NUTAHHA MNij, Yac 3axXMCTy, B
3a/1e}KHOCTI Bif, KiNbKOCTI 3a4a4 Ta BiAnosiaei Ha nutaHHa — (15-29 6anis)

- HafABHICTb NOMMWJIOK B PO3B’A3aHHI 3aBAaHb Ta BiACYTHICTb 3aXMCTYy, B 3a/1€KHOCTI Bif, KiNbKOCTi
3agay— (1-14 6anis)

- HenpaBunbHe po3B’A3aHHA 3aBAaHb — 0 6anis

JopnaTtkoBi 6ann 3a NpoxoaKeHHs aganTauiiHoro Kypcy 3 ¢isnkm Big IMAO KMl im. Iropsa Cikopcbkoro
HapaxoBYHTbCA BiANOBIAHO A0 6anis, BKasaHWX y cepTudikaTi, NicnA OTPMMAHHSA AONYCKY 40 €K3aMeHY.

Cyma BaroBux 6aniB KOHTPONbHUX 3aX04iB NPOTArom | cemecTpy cknagae:
Rc =10 + 30 = 40 6anis
HeobxiaHoto yMOBOIO A0MNYCKY A0 eK3aMeHY € 3apaxyBaHHSA BCiX MPaKTUYHMX PobiT Ta BUKoHaHHA MKP, a TakoxK
CTapTOBUI PEUTUHT He MmeHwe 60% Big, Rc, T06TO 24 6anun.

Exk3ameHauyiliHa cknadoea wkKanu gopisHoe: Re = 60 6anis
TakMM YMHOM, PENTUHIOBA LIKaNa 3 ANCUMNNIHU CKNaaaE:

R =40+ 60 =100 6anis.

KpuTtepii BU3HaueHHA 6a/1bHOI OLiHKU HA eK3aMeHi
MoBHa BiANOBIAb HAa TEOPETUYHI NUTAaHHA bineTa (He meHwe 90% noTpibHOI iHdopMmaLii), BUpiweHa
3a/la4ya, NoBHa BiANOBiAb Ha A04aTKOBI MMTaHHA NO BUBYEHI Temi - 55 - 60 6anis.
[ocTaTHbO MOBHA BiAMNOBIAb Ha TEOPETUYHI NUTaHHA bineta ( He meHwe 75% noTpibHoI iHdopmaLii),
BMpilleHa 3aZa4a, HEMOBHA BiANOBIAb Ha A40AATKOBI NUTaHHA MO BUBYEHIN Temi - 45 - 54 6anis.
HenosHa Bignosigb Ha TeopeTuyHi NUTaHHA Gineta ( He meHwe 60% noTpPibHOI iHPOpPMaLii), BUpiWeHa
3a/la4a, He BignNoBiAb Ha A0AaTKOBI MUTaHHA MO BUBYEHIK Temi - 36 - 45 6anis.
HesaposinbHa BignoBiab Ha TeOpPETUYHI NUTAHHA 6ineta, NOMWUAKN NPWU BUPILLEHH] 3a4adi, BignoBigb Ha
[0,0aTKOBi NUTaHHSA Mo BMBYEHi Temi - 5 — 35 6anis.
HesaposifbHa BiANOBiAb Ha TEOPETUYHI NMUTaHHS 6Gineta, He BMpilleHa 3aJa4ya Ta He BiANOBIAb Ha
[0AAaTKOBI NUTaHHA MO BMBYEHIN TeMi - 0 6aniB.
[ns oTpMMaHHA cTyaeHTamu BignosigHuMx ouiHoK (ECTS Ta TpaguuiliHMX) MOro penTUHrosa ouiHKa Rb
nepeBoAUTbLCA 3rigHO Tabanui:

Tabnuus BignoBigHoOCTIi penTUHrosmx 6anis oUiHKAM 3a YHIBEPCUTETCbKOLO LLKaNOI0:

KinbKicTb 6anis OuiHKa
100-95 BiamiHHO
94-85 Lye nobpe
84-75 Jobpe
74-65 3a40BiNbHO
64-60 JocTtaTHbO
MeHuwe 60 He3aposinbH
0
He BMKOHaHi ymoBu A0NYCKy He ponyweHo
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6. NopaTtkoBa iHpopmauifa 3 gucumnniHm (OCBiTHLOro KOMNOHEHTA)

MUTaHHA 4O CEMEeCTPOBOro KOHTPOIO:
EnekTpuuHnii 3apag,. AUCKpeTHicTb 3apagy. 3aKoH 36epekeHHs 3apagy. 3akoH KynoHa.
EnekTpmyHe none. HanpyXeHiCcTb eNeKTPUYHOro NosAa TOYKOBOroO 3apaay.
MpuHUMN cynepno3ulii enekTpuyHmx nonis. CUAO0BI NiHil.
EnektpuuHnii annons. Mone enekTpuyHOro AMnons.
MoMeHT cuau, Wo Ai€ Ha AMNOoAb B eNeKTPUYHOMY noni. EHepria agunona B enekTpuyHomy noani.
MeTopg, audepeHLUitoBaHHA-IHTErpyBaHHA ANA PO3PAXYHKY eNeKTPUYHUX MONIB.
MNoTik BEKTOpa Hanpy*KeHocTi. Teopema lNaycca ana enekTpocTaTMYHOro NoAA B BaKyyMmi.
MNone piBHOMIPHO 3apAAKEHOI, HECKIHYEHHO MNPOTAXHOI NAOLWWMHI. Mone mi ABOMA HECKIHYEHHO
NPOTAXHMUMM PiISHOMMEHHO 3aPAAKEHUMU NAPANENbHUMU NAOWMHAMM.
MNone 3apagXeHoro unniHapa.
Mone 3apagrkeHoi chepu.
PoboTa cmn enekTpoctaTMyYHOro noas. LMpKynsuia BeKTopa Hanpy*KeHOCTi e/IEKTPUYHOro noss.
MoTeHUiaNbHUI XapaKTep enekTpPocTaTUYHOro nossA. MNoteHuian. EKBiNnoTeHUiaibHi NOBEPXHi
MoTeHUian nonA TOYKOBOro 3apAdy i NoaA, CTBOPHOBAHOrO CUMCTEMOKD TOUKOBMX 3apAagis. PisHmuA
noTeHuianis.
3B’A30K MiXK HaMNPYKEHICTIO eN1eKTPUYHOIO NOJIA | NOTEHLIa/I0M.
EnektpnyHe none B pgienektpukax. [MonsapHi i HenonapHi gienekTpukn. OMNONAbHUIA MOMEHT
AieneKkTpuKa.
Monapisauia gienekTpukis. BekTop nonapumsadii.
Hanpy»eHicTb eNeKTPUYHOro NoAA B AieneKTpuky. ieneKTpuyHa NPpOHUKHICTb.
Teopema laycca ans nonsa B AienekTpuKy. 3B'A30K BeKTopiB D - 3milLeHHA, E — HanpyXeHicTi, P —
nonapusawuii.
MpoBiAHNKN B €NeKTPOCTAaTUHHOMY MO,
EnekTpnyHa EMHICTb BiAOKPEM/IEHOrO MPOBiAHMKA. EnekTpnyHa emHicTb KoHgeHcaTopa. Mnockuii
KOHAEeHcaTop.
EHepria 3apagXeHoro npoBigHUKa, CUCTEMU 3apAOKEHUX NPOBIAHUKIB | KOHAEHCATOPA.
EHepria enekTpmMyHOro nonsa. N'ycTMHa eHeprii eNeKTPMYHOIo NONA B AIe/IEKTPUKY | BaKYyMi.
EnekTpnyHuniA cTpym. XapaKTepPUCTUKU ENEKTPUYHOIO CTPYMY: CMAA CTPYMY, BEKTOP F'YCTUHU CTPYMY.
EnekTpopyuwinHa cnna grkepena ctpymy. Hanpyra.
3akoH Oma ans oAHOpPIAHOT AiNAHKM Kona. ENekTpuuHuiA onip, NnMTOoMMIA onip. 3afieKHicTb onopy
NPOBIAHMKIB Bif TemnepaTypu.
3akoH Oma B andepeHuianbHii dopmi. lTUTomMa eNleKTPoNnpoBiAHICTb.
3akoH Oma gna HeogHOPIAHOT AiNAHKK Kona. 3akoH Oma gna 3aMKHEHOro Kona.
3akoH xkoynsa - leHua. PoboTta i noTyxHicTb cTpymy. KK axepena ctpymy.
MpaBuna Knpxrooda.
MarHiTHe none B BaKyymi. MarHiTHUN MOMEHT KOHTYpPY 3i CTPyMOM. BEKTOp MarHiTHOI iHAyKuii. Cunos.i
NiHii mardiTHoro noasa (3.1).
3aKkoH bio-CaBapa-/lannaca. lMpuHUMN cynepno3unuii MarHiTHMX Nonis
MarHiTHe none NPAMOro CTpymy.
MarHiTHe nose KpyroBoro CTpymy.
Cuna Amnepa. Bsaemogis npoBigHUKiB 3i cTpymom
Cuna JlopeHua. Pyx 3apAaarKeHoi YaCTUHKM B MarHiTHOMy noni.
3aMKHYTUM KOHTYp 3i cTpymom. MarHiTHuin momeHT. MOMEHT CUAM WO Ai€ Ha KOHTYP 3i CTPYMOM Y
30BHiLWHbOMY MarHiTHoMmy no”i.
3akoH Amnepa. Teopema npo UMPKYAAUiO BEKTOpa MarHiTHoOI iHAYKUii. BuxpoBuin xapaKrep
MarHiTHOro nons.
MarHiTHe none coneHoiga.
MarniTHe none Topoiga.
MarniTHMin noTik. Teopema lNaycca Ana marHiTHOro nons.
PoboTa nepemiweHHA NPOBigHMKA 3i CTPYMOM B MNOCTIMHOMY MArHiTHOMY NoAni.
MarniTHe none B pe4yoBuHi. MarHiTHi MOMEHTU aTOMIB.
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BeKkTop HamarHiyeHocTi. Hanpy»eHicTb MarHiTHoro nosa. MarHiTHa NPOHUKHICTb PeYOBUHMU.

Buan marHetukis: [liamarHeTuku, napamarHeTMKn, pepomarHeTmkm. MarHiTHa NPOHMKHICTb | MarHiTHe
noJsie MarHeTuKiB.

3aKOoH eneKTpomarHiTHoOl iHayKuii. NMpasuno SleHua.

AlBMwe camoiHAyKUii. IHAYKTUBHICTb. EneKTpopywiliHa cuna camoiHAyKLii.

CTpymu npu po3mMUKaAHHI Ta 3aMMKaHHI Kona.

EHepria marHiTHoro nons. N'yctuHa eHeprii marHiTHOro nons.

OcHoBsu Teopii MaKcsenna.

Mepwe piBHAHHA MakcBenna. 3akoH Papagen - MaKkcsenna.

Ctpym 3miweHHA. 3akoH Amnepa-Makcsenna.

TpeTe i yeTBepTe piBHAHHA Makceenna.

MoBHa cucTtema piBHAHb Makcsenna B gudepeHuianoHin popmi. MaTepianbHi piBHAHHA. [PAHUYHI
YMOBMW.

Po3B’A30K cucTemu piBHAHb Makceenna.

EnektpomarHiTHa xBunsa

Po6ouy nporpamy HaB4YanbHOI gucumnaiim (cunabyc):

CknapeHo: cT. BMKA. [lpo3aeHko OnekcaHapa BonogmmupisHa, A0OUEHT, KaHAMAAT $i3.-MaT. HAYK,
YypcaHoBa MapwuHa BanepiiBHa

YxBaneHo: Kadpeapoto 3aranbHoi ¢isnkM Ta mogentoBaHHA ¢isnyHMX npouecis (npotokon Ne 06-24 Big,
11.06.2024)

NoropyeHo MeTtoaunyHoto Komicieto HH IAT (npoTokon Ne6 Big 21.06.2024 p.)



