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Mporpama HaB4YaNbHOI AUCLUNAIHK

1. Onuc HaBYaNbHOI AUCLUNAIHMY, iT MeTa, NpeaMeT BUBYAHHA Ta pe3y/ibTaTU HaBYaAHHA
MeToto HaBYaNbHOI AMCLUMNAIHM € GOPMYBAHHA Yy CTYAEHTIB HACTYNHUX
daxoBux KomneTeHTHOCTEW:

Kadepgpa 3aranbHoi ¢pi3Mku ta
mozaentoBaHHA QisnuHmMX

— ®K 10 3HaHHA meToaiB AMdepeHUiHOro YMCAEHHA, aHaNITUYHOI reomeTpii, NiHilMHOI anrebpu,
iHTErpasNbHOro YUCNEHHS, PO3B’A3aHHA AMdePEHLIAHUX PIBHAHb, NEPETBOPEHHA aHANITUYHUX PYHKLi

— OK 14 3paTHiCTb BUKOHYBATM aepOoaMHAMIYHI pO3PaxyHKM NiTaKiB i BepTONbOTIB

— @K 18 3paTHicTb 3abe3nevyBaTM ¢yHKLUiOHAAbHY Ta TEXHO/IOMYHY B3aEMO3aMiHHICTb €/IeMEeHTIB
KOHCTPYKLLIN NOBITPSAHUX CyAeH

MicnAa 3aCBOEHHA HaBYaNbHOI AUCUUNAIHU CTYAEHTU MaloTb NPOAEMOHCTPYBATU TaKi NpoOrpamHi
pe3ynbTaTh HaBYaHHA:

— [PH 24 BuKoHyBatTu audepeHLiiiHe YNCNEeHHA, BUKOPUCTOBYBATU METOAMN aHaNiTUYHOI reomeTpii Ta
NiHiMHOT anrebpu, BMKOHYBaTW IHTErpasibHi 4YUCNEHHA, pO3B’A3yBaTU AMdepeHLUiliHi pPIiBHAHHA,
NepeTBOPIOBATM aHANITUYHI QYHKLT

— MPH 29 MopgentoBaTM 32 A0MNOMOrOK0 CKiIHYEHHWUX efleMeHTIB KOHCTPYKLIi niTaAbHUX anaparTis.
Bu3sHauyaTtK, Ha niactasi pe3ynbTaTiB CKiHYEHHO-eNEeMEHTHOrO aHasi3y HanpyxeHogedopmMOBaHOro
CTaHy, BignoBiAHICTb KOHCTPYKLIi abo ii enemeHTiB ymoBamM MiLHOCTI AaHOro TUMy AiTafbHOro anapary
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— NMPH 31 AHani3yBaTtu pe3ynbTati TPyOHOro aepoANHAMIYHOIO eKCNePMMEHTY, Ta BUKOPUCTOBYBATH iX
ANA BU3HAYEHHS ONTUMANbHOT aepoaAnHaMIYHOI KOHIrypaLii NiTanbHOro anapaTy Ta MOro e/IEMEeHTIB

MeTo BMBYEHHA AUCLUNAIHM € GOPMYBAHHSA Y MalibyTHiX PaxiBLiB CTIMKMX 3HAHb 3 KypCy 3araibHOl
di3nKK, YMIHHA BMKOPMUCTOBYBATM OTPMMAHHI 3HAHHA MPWM NOAANbLWIOMY HABYAHHI, @ TAKOX Yy CBOIl
NPaKTUYHIN AiANbHOCTI.

MpepmeT HaBYaNbHOI AUCUMNAIHU - OCHOBHI MOHATTA NPO TaKi po3adinv ¢isMKKM, AK MexaHiKa,
MonekynspHa ¢i3mMKa, OCHOBHI 3aKOHW i NPUHLUUNKN PYXy TBEPAMX Tifl, AMHAMIKM Pi3HUX 006’€EKTIB, 3arasbHi
NOHATTA NPO MeXaHiYHi KOJIMBAHHA, MOJIEKY/IAPHO-KIHETUYHA Teopif, OCHOBHI 3aKOHW TePMOAMHAMIKMN i
MONEKYNAPHOI Gi3NKKM rasis i piguH.

Micna 3aCBOEHHA HaBYaNbHOI ANCLUUNIHU CTYAEHT NOBUHEH 3HATU Ta BMITU BUKOPUCTOBYBATU 3HAHHA
dyHAAMEHTaNbHUX HaYK, WO /ieXKaTb B OCHOBI BiANOBiAHOI cneuianisauii iHKeHepii, Ha piBHi, HeobxigHoOMYy
ANA AOCATHEHHA iHWWX pe3yNbTaTiB OCBITHbOI NPOrpamMu; 3HaTK Po3A4inm Gi3nKu, WO NexaTb B OCHOBI Kypcy,
Ha piBHi, HEOOXiAHOMY ANA AOCATHEHHA IHLWMX Pe3ynbTaTiB Nporpamum, B TOMy YMCAi MaTK NeBHY 06i3HaHicTb
OO0 OCTaHHIX A0CArHeHb i3MKU. PO3yMiTM OCHOBHI 3aKOHWM MEBHMX Po3A4inis i3vKM, Ta NPUHUMNMK
po3B’A3aHHA Gi3MYHMX 33434, @ TAKOXK 3B'A30K TAaKUX 33434 3 MPUKAALHUMU iIHKEHEPHUMM 3a4a4aMMU.

CTyoeHT noBMHEH YMITM NOEAHYBATU TEOPil0 i MPAKTUKY ANA po3B'A3yBaHHA 3aBAaHb Oi3nKu;
3aCTOCOBYBATU NPUHLMMM CUCTEMHOTO aHaNi3y, NPUYMHHO-HACNIAKOBUX 3B’A3KIB MiXK 3HaUyLWMMK GpakTopamu
Ta HAYKOBMMMU i TEXHIYHUMM PiLLEHHAMM, WO NPUAMAIOTLCA Mif Yac PO3B'A3aHHA CKNaAHUX Pi3MYHMX 334aY;
3Haxo4MTK NOTPiIOHY iHPopMaLito y NniTepaTypi, KOHCYNbTYBAaTUCA | BUKOPUCTOBYBATM HayKoBi 6a3n gaHUX Ta
iHWi BignoBigHI oXepena iHPopmaLii 3 MeTO AETAaNbHOIO BUBYEHHA | AOCAIAKEHHSA iHXKEHEPHUX NUTaHb
Bi4MNOBIAHO A0 cneuianisaui;

CtyneHTn 3006y4yTb AOCBIA 3aCTOCOBYBATM 3HAHHA | PO3YMIHHA HAayKOBMX GaKTIB, KOHLEMNLIN, TEOPIN,
NPUHLMNIB i MeToAiB, HEOOXiAHMX ANA PO3YMIHHA i3WKK, Yy CTaHAAPTHUX i HECTAHAAPTHUX CUTyaLiAX Y
MeXKax BMMOT HaB4ya/IbHOI NMPOrpamu A0 Pe3ynbTaTiB HaBYaHHSA; 34aTHICTb A0 abCTPaKTHOrO MUC/IEHHS,
aHanisy Ta CMHTEe3y; 34aTHICTb NPUMMATU OBI'PYHTOBAHI pilleHHA; 34aTHICTb NpauloBaTM aBTOHOMHO Ta Y
CKNIaZli KOMaHAM; 34aTHICTb ePEKTUBHO BUKOPUCTOBYBATM TEXHIYHY MliTepaTypy Ta iHWI AXKepena iHpopmauii
y ranysi iHxeHepii Ta ¢i3nKku.

2. [MpepekBi3auTK Ta NOCTPEKBI3UTU AUCLUNAIHK (MicLe B CTPYKTYPHO-/OTYHIA CXeMi HaBYaHHA 3a
BiANOBiAHOO OCBITHLOIO NPOrpamoto)
Ona ycnilHOro 3aCBOEHHA AMCUMMNAIHWU CTYAEHT MOBMHEH MaTuM 6a30BUIA piBeHb 3HaHb LWKIiJbHOI
nporpamu 3 ¢GisMKn Ta MaTeMaTUKW.
MixgucumnnniHapHi 38’A3KK:
- npepeksi3nTh: 30 11.1 «Pisunka. YactnHa 1. MexaHika. MonekynapHa ¢isvka»
- noctpeksiantn: MO 01 «AepoKocmiyHe maTepianosHascteo», MO 05 «MexaHika martepianis i
KOHCTPYKLUi», MO 06 «AeporigpomexaHika», 30 17 «TeopeTuyHa MexaHiKa»

3. 3micT HaBYaNbHOI AUCUUNNIHU

KpeantHuit moaynb 2 — ®isnka. YactmHa 2. EnektpomarHetmam. Ontmka. ATomHa ¢ismnka. 30 11.2
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KpegutHuii mogynob 2.
«ENNEKTPOMATHETU3M. ONTUKA. ATOMHA ®ISUKA»

3. ENIEKTPOCTATUKA

3.1. EneKTpocTaTUyHe nose B BaKyymi
Enektpoctatuka. EnektpmnuHmii 3apsag i Moro BNacTMBOCTI. 3aKOH 36eperKeHHs eIeKTPUYHNX 3apasiB. 3aKoH
KynoHa. EnektpoctatnyHe none. Hanpy»xeHicTb nona. MpuHUun cynepnosuLii eneKTpuyHux nonis. NpadivyHe
306paKeHHA eNekTpoCTaTUyHMX nonis. MeTog audepeHLitoBaHHA-IHTErpyBaHHA AOAs  PO3PaxyHKy
e/1eKTPOCTaTUYHOro nons.

Onuc BeKTOpHOro nons

MoTiKk BeKTopa E. Teopema laycca Ana enekTpoctaTMYHOro nona Ta i gudepeHuianbHa ¢opma.
JnBepreHuia BekTopa E. UnpKynauia i potop BeKkTopa E. Teopema CToKca.
O6uncneHHA HaNPYXXeHOCTi AeAKMX HANNPOCTILUMX eNeKTPOCTaTUYHUX NOAIB Ha OCHOBI Teopemum lNaycca.
O64nCNEeHHA HaMNPYKeHOCTi NOAA 3apALKEHOI NIOWMHN TA ABOX NapanefbHUX NAOLWMH, nona chepuyHoi
NOBEPXHi i PIBHOMIPHO 3apPAAMKEHOI KyNi Ta HECKIHYEHHO A0Broro npPAMOro pPiBHOMIPHO 3apAAXKeEHOro
umninapa.

MoTeHuWian eneKTPOCTaTUYHOrO NonA
MoTeHuian eneKTPOCTaTUYHOro NOANA, MPUHLMN Cynepno3uuii nonis Ana noTeHuiana. 38°A30K MixK
NnoTeHLiaiIOM Ta HanpyeHicTio. EKBiNOTEeHUianbHi noBepxHi. PoboTa npu nepemilleHHi enNeKkTpU4Horo

3apAgay B eNeKTpocTaTUYHOMY noAi. Teopema Npo uMpKynauito sektopa E .
3.2. lieneKTpu1K Ta NPOBiIgHUK B 30BHiLLHbOMY €/1IeKTPOCTaTUYHOMY Noni
Oienektpukn. MonsapHi i HenonApHi monekynu. EnektpuuHuii aunonb. Monspusauia gienekTpukis. Onuc
€/IeKTPUYHOrO nNoAa B  AdieNleKTpukax. EnektpuuHe 3miweHHA D. [OnBepreHuia BeKTopa D.
CerHeToeneKkTpuKu.
MpoBigHMK B 30BHILLHbOMY €N1eKTpOCTaTUYHOMY noni. PiBHoBara 3apAaais Ha NPoOBIAHUKY.
3.3. EneKTpuyHa EMHicTb
ENneKkTpoeMHicTb BigoKpemneHoro npoBigHWKa. B3aemHa enekTpoemHictb. KoHpaeHcaTtopu. [nockuig,
UMAIHAPUYHUN, chEePUYHMIN KOHAEHCATOP Ta iX EMHICTb. 3'€AHaHHA KOHAEHCATOPIB.
3.4. EHeprifa eNeKTpOCTaTUYHOro Nons
EHepria cuctemn TOUKOBMX 3apAagis. EHepria 3apagxeHoro nposigHWKa. EHepria 3apAagkeHoro
KOHAeHcaTopa. EHepria enekTpocTtaTMYHOro nons.

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 CTpymy.
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 niHii
MarHiTHoro nons. MpuHUMN cynepno3uuii marHiTHMXx nonis. 3akoH bio-CaBapa-/lannaca. MarHitHe none
NPAMOro Ta KOJI0BOro CTPYMIB.
Cvna NopeHua. Pyx 3apageHnx YaCTUHOK B MArHiTHOMY i efieKTpMYHOMY nonsx. LLMKNoTpoH.
Cvna Amnepa. Bsaemogia npoBigHMKIB 3i CTPyMOM.
3aMKHYTUI KOHTYP 3i CTPYMOM Yy MarHiTHOMy noJii. MarHiTHUM MOMEHT KOHTYpY 3i cTpymom. MoOMeHT cun,
WO Ai€ HAa KOHTYyp 3i CTPyMOM B MarHiTHomy noni. PoboTta npu nepemilwleHHi KOHTypy 3i cTpymom B
MarHiTHomy noni. Po6oTa nepemilleHHsA NPOBiAHWKA 3i CTPYMOM B MOCTiIMHOMY MarHiTHOMy noJii.
5.2. 3akoH Amnepa.

MoTik BeKTOpa iHAYKLUii marHiTHoro nona B . Teopema lNaycca ana marHiTHoro nona. [lnsepreHuia BeKTopa

B.
Lnpkynsuis Bektopa B . 3akoH Amnepa (3aKOH NOBHOro CTpymy). BUxpoBuiA xapaKTep marHiTHoro nons.



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

5.3. MarHiTtHe none B marHeTukax. 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 gn1a Bektopa H . PoTop BekTopa H .
[iamarHeTuKkn, napamarHeTMkun, pepomarHeTmkn. HamarHiyyBaHHsA i nepemarHidyyBaHHA pepomarHeTukis.
MarniTHM# rictepesuc.
5.4. EneKTpomarHiTHa iHAYKLiA
B3aemMo03B’A30K MiXK €IEKTPUYHMM Ta MarHiTHUM nonem. EnektpomarHiTHa iHAyKUiA, 3akoH QPapages.
Mpasuno NeHua. Ctpymu dyko.
OndepenuianbHa dopma y3arasbHeHoro 3akoHy Papaaes.
Asnwe camoiHAayKuii. IHAYKTMBHICTb. B3aemoiHayKuia. CTpymu Npu pO3MUKAHHI | 3aMUKaHHI Kona.
EHepria marHiTHOro nona ctpymy. EHepria i ryctTuHa eHeprii marHiTHoro nons.
5.5. EneKTpomarHiTHi KONIMBaHHA
KBasicTauioHapHWiA cTpym. Litodi 3HAYEHHA cuan CTPyMy i Hanpyru. BekTopHi giarpamu. KonmeanbHuit
KOHTYp. He3racatoui BiibHi KONMBAHHA. 3racatodi KoAnBaHHA. BumylleHi KonmsaHHA. Pe3oHaHc.
5.6. EneKkTpomarHiTHe none
Buxpose eneKktpuyHe none. CTpym 3miweHHA. EneKTpomarHiTHe nose. 3arasibHa XapaKTepuUCTUKa Teopii
MakcBenna. Xapaktepuctuka piBHAHb Makcsenna. MoBHa cuctema piBHAHb MakKcBenna B iHTErpanbHin i
andepeHuianbHin popmax. XBMnboBe PiBHAHHA ANA €NeKTPOMArHiTHOro NonA.
5.7. EneKTpomarHiTHi xsuni
Mnocka eneKkTpomarHiTHa xBunA. NNoCKa enekTpomarHiTHa XBUNA B 04HOPIAHOMY cepefoBMLLI, WBUAKICTb
NOLWNPEHHA XBWAI. BUNPOMIHIOBaHHA eNeMeHTapHOro Annons. BUNpomiHoBaHHA eleKTPOMarHiTHUX XBUAb.
Hdocnign lepua.
EHepria enekTpomarHitHOI xBuAi. MoTiK eHeprii. BekTop YMmoBa-loiTiHra.
6. XBU/TbOBA ONTUKA
6.1 Ceitno. IHTepdepeHuina ciTnha
KopnycKynapHO-xBM1bOBa NpMUpoLa CBiT/N1a. 3aKOHW NiHIMHOT ONTUKU. POTOMETPUYHI XapaKTepPUCTUKM Ta iX
Be/IMYMHKU. CBITNO fAK e/IeKTpoMarHiTHa xBuasa. IHTepdepeHuia cBiTna. Po3spaxyHok iHTepdepeHUinHoi
KapTuHu. Cnocobu cnoctepexeHHs iHTepdepeHuii. IHTepdepeHLia Ha TOHKUX NaiBKax. IHTepdepomeTpu.
6.2. OudpakKuia csitna
Asnwe andpakuii. MpuHumnn MonreHca-dOperHens. Aundpakuis PpeHens Big KPyrnoro oTBOPY i Kpyrioro
aucka. Oudpakuia OpayHrodepa Big wWwinvHM Ta Big, rpatkn. AundpaKkuia peHTreHiBCbKMX MNPOMEHIB.
lfonorpadis.
6.3. MpupoaHe i nonapusoBaHe CBITNO
3akoH Manoca. MonApusauis npu  3a70MAeHHI Ta BigbwusaHHi. [onApusauis npu noasiMHomy
NPOMEHE3aN0OMNEHHI.
6.4. Bsaemogis cBitaa 3 pe4oBMHOIO
AOucnepcia ceitna. O6epTaHHA NaoWMHM Nnonapusadii. llornnHaHHA Ta Po3citoBaHHA CBiTAA.
7. KBAHTOBA ONTUKA
7.1. TennoBe BUNPOMiHIOBaHHA
TennoBe BMNPOMIHIOBAHHA i NtOMiHecLeHLUiA. BunpomiHioBanbHA Ta NOr/IMHAAbHA 34aTHICTb Tifla, 3aKOH
Kipxroda. 3akoH CredaHa-bonbumaHa. 3aKOH 3milweHHA BiHa. Popmyna Penes-[xkiHca.
7.2. ®oTOHMU
doTtoHM Ta ix BnactmsocTi. PotoedekT. Popmyna lNnaHKa Ans TennoBOro BUNPOMiIHIOBAHHA. [anbmiBHe
PEHTreHiBCbKe BUMNPOMIHIOBAHHSA.
8. ATOMHA ®I3UKA
8.1. bopoBcbKa Teopis aToma BOAHIO
3aKOHOMIPHOCTI B aTOMHKMX cnekTpax. Moaeni atoma TomcoHa i Pesepdopaa. MNoctynatm bopa.
Docnipn ®panka i Mepua. EnemeHtapHa bopoBcbKa Teopia aToma BOAHIO.
8.2. XBMnboBi BNacTUBOCTI MiKPOYaCTUHOK
rinotesa ge bponns, XBUNbOBI BNACTMBOCTI MiIKPOYaCTUHOK. MpMHUMN HeBMU3HavyeHoCcTen leli3eHbepra.
8.3. PiBHAHHA WpepiHrepa



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

4. HasuanbHi matepianu Ta pecypcum
basoBa niteparypa:

1. . 4. Oigyx EnektpuKka Ta marHetvsm : nigpyyHuk / 1. 4. igyx. — TepHoninb : Nigpy4HUKK i NOCIBHMKN,
2020. — 464 c. http://elartu.tntu.edu.ua/handle/lib/31412

2. CIYKAP T.I. ENEKTPUKA | MATHETU3M. Kypc nekuint. HaB4anbHU NOCIOBHMK ana cTyaeHTiB GisnyHux
cneujanbHocTeMN. Kuis: HMY iMmeHi M.I. JdparomaHoBa, 2021. - 181 C.
https://files.znu.edu.ua/files/Bibliobooks/Inshi72/0052977.pdf

3. ®i3uKka. EnektpomarHetTnusm. EnektpuuHe none B peyoBuHi. Kypc nekuin : Haey. noci6. / yknaa.: M. B.
YypcaHosa, O. B. Apo3geHko, M. O. Crpetosuuy.— Kuis : KII im. Iropa CikopcbKoro, 2024. — 41 c.
MocunaHHs: https://ela.kpi.ua/handle/123456789/66909

4. ®disnka. EnektpomarHeTnam. 3aKoHM MOCTiRHOro cTpymy. Kypc nekuin : Hasy. noci6. / yknaa.: M. B.
YypcaHoBa, M. O. Ctpetosuy, O. B. Apo3saeHKo. — Kuis : KNI im. Iropa Cikopcbkoro, 2025. — 38 c.
https://ela.kpi.ua/handle/123456789/73641

5. ®i3uKka. Bubpani posginn. MarHetnam: Hasu. nocib. ana 3406yBadis cTyneHs 6akanaspa 3a TEXHIYHUMMU
cneuianbHoctamu / yknag.: Kysb O.MN., Apo3sgeHko O.B., AonsaHiscbka O.B.. — Kuis : KNI im. Irops
Cikopcbkoro, 2024. — 111 c. https://ela.kpi.ua/handle/123456789/66908.2

6. ®di3nka. BubpaHi po3ainv onTuKM : HaBYanbHMI NnocibHMK / yknag.: O. M. Kysb, O. B. lpo3aeHko, O. B.
JonaHiecbka. -  Kuie  : KMl im. lropa  Cikopcbkoro, 2023. - 107 c.  URI
https://ela.kpi.ua/handle/123456789/63035

7. CoskoBa T. C. HaB4yanbHMM NOCIOBHMK A0 HaBYa/bHOI AMCUMNAIHK «3aranbHa i3nKa (OnTuKa)» ana
3006yBayiB nepworo (6akanaspcbkoro) piBHA / yknagad T. C. CoBkoBa. - Opgeca : YHiBepcutet
YwuHcbKoro, 2024. - 208 c. http://dspace.pdpu.edu.ua/handle/123456789/19966

8. 36ipHuMK 3a4ad i3 3aranbHOI Gi3UKKU: HaBY. NOCI6. ANA CTYAEHTIB iHXKeHepPHO-TEXHIYHUX creLianbHocTen./
yKknaa.: B. M. bpuriHeupb, |. M. Penanos, /1. 1. lNoHomapeHKo, H. O. AkyHiHa. — Kuis : KMl im. Irops
Cikopcbkoro, 2022. — 230 c. https://ela.kpi.ua/handle/123456789/51252

9. CKiupKo, |. ®. disnKka. EnektpomarHetnam, ontuka. JlabopaTtopHMi npakTUKym. YacTnHa 1 : HaBYaNbHUIA
nocibHuK / Ckiubko I. ®., BpykBa H. M. — Kuis : KMl im. Iropa Cikopcbkoro, 2024. — 428 c. URI
https://ela.kpi.ua/handle/123456789/67694

JopatkoBa 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 ¢isnkn. T.3. Ontmka. KBaHTOBa ¢i3nKa. — K: TexHika, 1999.

3. ®i3unka. OcHoBM enekTpoamnHamikm / Masno BikTop ; nepeknagay Tamapa KntokiHa. - Kuis : BOOKCHEF,
2021.

4. Konobpoaos, B. . XBunboBa onTuKa. YactnuHa 1. EnektpomarHiTHa Teopia cBiTna Ta iHTepdepeHuis:
nigpydyHuk ansa cryaedTis / KNI im. Iropa Cikopcbkoro; B. . Konobpogos. - Kuis : KMl im. Irops
Cikopcbkoro, 2017. — 210 c. https://ela.kpi.ua/handle/123456789/20753

5. Konobpogos B.I. XBunboBa onTuKa. YactmHa 2. [udpakuia i nonspusauia ceitna : NiApy4HUK aAns
ctypentis / B. T. Konobpomos. — HKwuis : KNI im. I. Cikopcbkoro, 2018. - 230 c.
https://ela.kpi.ua/handle/123456789/23244

6. BpuriHeup, B. M. Jlekuii 3 Kypcy 3aranbHoi ¢isnKK. KonnBaHHA i XBWUAI : [HaBYaNbHUIM NoCi6HUK] / B. M.
bpuriHeup, C. O. Tllognacoe — Kuie : HTYY «KMl», 2013. - 143 ¢  URI
https://ela.kpi.ua/handle/123456789/3578


http://elartu.tntu.edu.ua/handle/lib/31412
https://files.znu.edu.ua/files/Bibliobooks/Inshi72/0052977.pdf
https://ela.kpi.ua/handle/123456789/66909
https://ela.kpi.ua/handle/123456789/73641
https://ela.kpi.ua/handle/123456789/66908.2
https://ela.kpi.ua/handle/123456789/63035
http://dspace.pdpu.edu.ua/handle/123456789/19966
https://ela.kpi.ua/handle/123456789/51252
https://ela.kpi.ua/handle/123456789/67694

7. Fapkywa L.N., KypiHHui B.M. I 46 ®i3nka. HaB4yanbHM NOCIBHMK y 7 yacTtuHax. Y. 3. EnekTpuKa i
marHetusm.: - M. HauioHanbHMi ripHMumMi  yHiBepcuter, 2018, - 165 ¢ -
https://physics.nmu.org.ua/ua/personal/Garkusha/Part_3_ua.pdf

8. lapkywa L.MN., KypiHHKui B.M. ®i3nka. Y. 4. KonnsaHHA i xBuAi. : HaB4anbHUM NoCiOHUK: - [. HauioHanbHWI
ripHmMunin yHisepcutet, 2018. - 93 c. https://physics.nmu.org.ua/ua/personal/Garkusha/part4_ua.pdf

9. bpuriHeub, B. M. XBM/IbOBA ONTUKA : KOHCMEKT nekuint / B. M. BpuriHeuyp, C. O. Noanacos. — Kuis : HTYY
«KMI», 2014. — 121 c. URI https://ela.kpi.ua/handle/123456789/7702

10. Nlekuji 3 Kypcy ¢isnkn. EnemeHTn KBaHTOBOI disnKkM / yknaa. B. M. BpuriHeyb, C. O. Moanacos. - Kuis :
HTYY «KMI», 2016. — 106 c. URI https://ela.kpi.ua/handle/123456789/17566

11. Po3B'A3yBaHHA 3a4au i3 Gi3NKKU: €N1eKTPUKA Ta MarHeTM3M : HaB4YanbHKUI nocibHuK / O.B. JluceHko, I'.A.
OnekcieHko ; MiHicTepcTBO OCBITU i HayKku YKpaiHu, CymCbKUI pep)aBHUIM yHiBepcuTeT. - Cymun :
CymcbKuii gepraBHuin yHisepcuteT, 2017. - 283 c.

12.  JnuceHko O. B. Po3B’A3yBaHHA 3aAay i3 §i3nMKM: KBAHTOBA OMTMKA, KBAaHTOBA MeXaHiKa, aTOMHa Ta
aaepHa ¢isnka : HaBYanbHUI nocibHUK / O. B. /inceHko, 0. 0. Bonk, A. B. [1BopHUYEHKO. — Cymu :
CyMCbKMIA  OeprkaBHUIA  yHiBepcuTeT, 2025. — 148 c. https://essuir.sumdu.edu.ua/bitstream-
download/123456789/98809/3/Lysenko.pdf

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. ®I3NKA. BHMMOCA PO3B'A3YBATU 3A0AMI:
https://physics.zfftt.kpi.ua/mod/book/view.php?id=1095

HaB4YanbHUM KOHTEHT
5. MeTtoauka onaHyBaHHA HaBYa/IbHOI AUCLUNAIHM (OCBITHDOrO KOMNOHEHTA)

3aranbHUA  METOAMYHMM  Niaxia, A0 BWKNAAAHHA HABYa/JbHOI  AUCUMNAIHM  BU3HAYAETbCA  AK
KOMYHIKaTUBHO-KOTHITUBHMI Ta NpodeciiHO OpiEHTOBAHWUIA, 3riAHO 3 AKMM Yy LEHTPi OCBITHbOro npoLecy
3HAaxXo4MTbCA CTYAEHT — Cy6’eKT HaBYaHHSA | MalibyTHIN HayKoBeL,b.

NeKuinHi 3aHATTA

Po3gin 3. ENNIEKTPOCTATUKA
Po3gin 4. MOCTIMHUNA ENEKTPUYHUN CTPYM
Po3gin 5. ENIEKTPOMATHETU3M

Tema 3.1. EnekTpoctaTuuHe nosae B Bakyymi
Tema 3.2. [lieneKTpuK Ta NPOBiAHUK B 30BHILUHbOMY €/1eKTPOCTaTUYHOMY Noni
Tema 3.3. EneKTpuuHa EMHICTb
Tema 3.4. EHepria eneKTpocTaTUYHOro nons
Tema 4.1. MNMocTiliHNIA @NEeKTPUYHUIA CTPYM Ta MOrO XapaKTePUCTUKKU
Tema 5.1. MarHiTHe none i Oro xapakTepucTUKu
Tema 5.2. 3akoH Amnepa.
Tema 5.3. MarHiTHe none B marHeTukax. Knacudikauia marHeTukis.
Tema 5.4. EneKtpomarHitHa iHAyKLUiA
Tema 5.5. EneKTpomarHiTHi KonuBaHHA
Tema 5.6. EneKktpomarHitHe none
Tema 5.7. EneKtpomarHitHi xsuni

N-1. EneKktpocTatMyHe none y Bakyymi. O6YMCNEHHA  HAMpPy)KeHOCTi
€NeKTPOCTaTUYHOro  NosiA  Ha  OCHOBI  Teopemu Tlaycca. [loTeHuian
eNekTpocTaTMyHoro nond. EnekTpoctaTMyHe none B AieNeKTpUKax.



https://essuir.sumdu.edu.ua/bitstream-download/123456789/98809/3/Lysenko.pdf
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EnekTpoemHicTb. KoHaeHcaTopu. EHepria eneKkTpocTaTMYHOro NoAs.
EnektpuuHunin ctpym. EnektpopyuwiriHa cnna. 3akoH Oma

MarHitHe none. 3akoH bio-Casapa-/lannaca. Cuaum y marHitTHomy noai. MomeHT
CWA, WO Ai€ HA KOHTYp 3i CTPYMOM B MarHiTHomy nosni. Po6ota npu nepemiwieHHi
KOHTYpPY 3 CTPYMOM B MArHiTHOMy noi. MarHiTHui norik.

3aKOH MOBHOTO CTPyMy (3aKOH AMnepa).

Onunc marHiTHOro NonA B MarHeTUKax.

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

KonneanbHWit KOHTYP.

3aranbHa xapakTepucTuKa Teopii Makcsenna. NoBHa cucTema piBHAHb
MakcBenna B iHTerpanbHin i andepeHuianbHin popmax.

XBUNbOBE PiIBHAHHA ANA eNeKTPOMArHiTHoro nona. Bektop Ymosa-lMouTiHra.

Po3pin 6. XBU/IbOBA ONTUKA
Po3ain 7. KBAHTOBA ONTUKA
Po3gin 8. ATOMHA ®I3UKA

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

N-2. KopnycKynapHo-xBuiboBa npupoga csitna. CBITAO AK eNeKTpOMarHiTHa

2 xBunsa. IHTepdepeHuia ceiTna. Asuwe andpakuii. Ancnepcia csitna.
Tennose BUNPOMIHIOBAHHA

doTOHM Ta iXx BhacTuBocTi. PoToedekT.
3aKoHOMIpHOCTI B aTOMHUX cnekTpax. MNoctynatn Bopa. linoTtesa ae bpoiins,

XBUNbOBI  BNACTMBOCTI  MIKPOYACTMHOK.  [puMHUMN  HEBU3HaAYeHOCTEMN
lenseHbepra.

MpaKTUYHi 3aHATTA

BMKOHaHHA NpaKTUYHUX POBIT y 3a04Hi dopmi HaBYaHHA Y KpeauTHomy moayni 2 —
«®isnKa. YactnHa 2. EnektpomarHetnam. Ontuka. ATomHa ¢dismka» He nepeabaveHo

NabopaTtopHi 3aHATTA
BukoHaHHA nabopaTopHux pobiT nepenbdavae: NornnbAEHHs 3HAHb 3 TEOPETUYHOro Kypcy; HabyTTa
HaBWKIB NNaHYBAHHA Ta NOCTAHOBKM €KCMEPUMEHTANIbHUX AOCAIAKEHDb; HAOYTTS HABUKIB CTaTUCTUYHOIO
0b4YMCNEHHS eKCnepMMEHTANIbHUX AaHUX Ta MPeAcTaBAeHHA iX 3@ BMMOramu Aitoyoi cTaHgapTusauii;
eKCNepMMeHTaNbHY NEPEBIPKY BUKOHAHHA 3aKOHIB Qi3nKM.




Temu nabopatopHux pobir

Ne HasBa nabopatopHoi pobotn Kinbkictb
3/n ayaMTOPHMUX
roguH
1 2-1 B13Ha4yeHHA onopy NPOoBigHMKA 33 4ONOMOro MOCTa NOCTIMHOIO 2

cTpymy (MocTa YiTcToHa)
2-2  BumiptoBaHHA eNeKTpopYLWiMHOI CUAN MeTOL0M KOMMNeHcaLii
2-3 BW3HA4YeHHSs EMHOCTI KOHAEHCcaTopa MeToA0M 6anicTUYHOro

ranbBaHoMeTpa
2-4 BuBYEHHA eneKTpOoHHOro ocuunorpada
2 2-5 BMBYEHHA €NeKTPOCTaTUYHOIO NoNA 2

2-9 Bu3HA4YeHHA NUTOMOrO 3apAay €/IeKTPOHa METOA0M MarHeTpoHa
2-11 3HimaHHA KPMBOT HaMarHiYyBaHHA Ta NeTai ricrepesuncy
dbepomarHeT1KiB Y 3MiHHMX MarHiTHUX NONAX
2-12 BumiptoBaHHA iHAYKLITi MAarHiTHOro NOAA eNeKTPOMarHiTa

3 2-7 [ocnigeHHsA TepMOoeneKkTpopyLWinHOT cnam 2
2-8 [ocnigrKeHHA TepMOENEKTPOHHOI eMiCii
2-13 [ocnigrKeHHA BiIbHUX 3aracatoumx KOAMBaHb Y KOHTYPI
2-14 BuBYEHHA BUMYLUEHMX KOJIMBAHb Y NOCNIA0BHOMY KO/IMBA/IbHOMY
KOHTYpI
BCbOIro rognH 6

6. CamocrTiiiHa po6oTa cTyaeHTa

CamocTiiHa poboTa nepeabayae NiaroToBKy 40 NEKLil Ta NPaKTUYHMX 3aHATb, 40 Y4acTi B 06roBOpeHHi
NUTaHb TEM, BUHECEHMX A5 CAMOCTIHOT pob0TK, onpaLoBaHHA AXKEPEN i3 CNUCKY NiTepaTypu Towo.

3rigHO HaBYaNbHOMY MaHY MPOMOHYOTbCA IHAUBIAYaNbHI CEMECTPOBi 3aBAaHHA Yy BUraagi
CaMOCTIAHOTO BUBUYEHHA OKPEMUX TEOPETUYHUX NMUTAHb, MOAY/IbHOT KOHTPOJIbHOI POBOTH.

MoniTUKa Ta KOHTPOb
7. NoniTMKa HaBYaNbHOI AUcUMNANiIHM (OCBITHBOrO KOMMOHEHTA)

B pamkax BUBYEHHSA ANCLUMMNAIHU CTaBUTbCA HACTYMHUI Nepenik BUMOr nepes, CTyJeHTOM:
— 060B'A3KOBe BiABiAYBaHHA NEKLi Ta NPAKTUYHUX 3aHATD;
— Ha 3aHATTAX YBaXHO Ta A0OpOYEeCHO CTaBUTUCb A0 OTPMMAHOro MaTepiany, NPOABAATM aKTUBHICTb Ta
NnoKasyBaTh HebanayKicTb 40 NpeameTy;
— CTYAEHT CAaMOCTIMHO BMKOHYE iHOMBIAYaNbHI 3aBAAHHA 3 NpPaKTMKM Ta MKP, Ta nig 4ac 3axucTy Ha
3aHATTi, ab0 Ha KOHCyAbTalii, BiANOBIiAAE Ha NMTAHHA BMKNa4aua;
— nepecknagatm NpakTUyHi 3aHATTA Ta MKP MoKHa Ha KOHCyAbTawii;

- NoniTMKa Ta NPUHUMON akagemiyHoi JobpoyecHOCTi BM3HayeHi y po3gini 3 KoaeKcy uecTi

HauioHanbHOro TexHiYHOro yHiBepcuteTy YKpaiHM «KUIBCbKMW MNOMITEXHIYHWUIA HCTUTYT imeHi Iropsa

Cikopcbkoro». letanbHiwe: https://kpi.ua/code.

- HOPMM €TMYHOI NOBEAIHKM CTYAEHTIB i NpauiBHUKIB BM3HA4veHi y po3gini 2 Koaekcy uyecTi

HauioHanbHOro TexHiyHoro yHiBepcuteTy YKpaiHM «KWIBCbKUI NOMITEXHIYHWUI HCTUTYT imeHi lropa

Cikopcbkoro». letanbHiwe: https://kpi.ua/code.

- NONITUKA BUKOPUCTAHHA WUTYYHOrO iHTENEKTY ANA akagemivHol gianbHocti B KMl im. Iropa CikopcbKoro

https://osvita.kpi.ua/sites/default/files/downloads/polityka-vykorystannia-shtuchnogo-intelektu 2023.pdf
B yHiBepcuTeTi BM3HAETbCA aKaAeMiYHO HEeYeCHMM Taki cnocobu BuKopucTaHHA mogenen LI, ski

NopYyLLYOTb NPUHUMMIN 40O6POYECHOCTI Ta ETUKM A0CNIAKEHb, HANPUKAAA,:
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e BupaaHHA TeKcTy, 3reHepoBaHoro LUl abo nepedpasosaHoro LUI BmicTy iHWKX AxKepen, 3a BAACHY
poboTy. BukopuctaHHs LI gna aBTomaTuyHOI reHepauii TeKkcTiB abo nepedpasyBaHHA HASIBHOrO
KOHTEHTY 6e3 HaneXXHOro BKa3aHHA AXKepea NOpyLIYE NPUHUUNM aBTOPCTBA TA BBAXKAETHCA M/1AriaToOM.

e CTBOpEeHHA HenpaBAMBMX OAHWUX | NpeacTaBieHHA iX AK NiATBEPAMKEHHA BAACHUX AO0CAIAMKEeHb
(pabpukauia gaHmx).

- CTYAEHTU MalTb MNPABO OCKAPMKUTU pPe3yNbTaTU KOHTPOJIbHUX 3axoAiB, ane o0608B’A3KOBO
aprymeHTOBaHO, MOACHMBLUWN 3 AKUM KPUTEPIEM He NOroaKykTbcA BiANOBIAHO A0 OLIHOYHOrO JMCTA
Ta/abo 3ayBarKkeHb.

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

Buau KoHTpOAIO:

MOTOYHMIM KOHTPO/b: YCHE i MMCbMOBE ONMUTYBAHHA 32 TEMOK 3aHATb, BUKOHAHHA Ta 3aXMCT NPAKTUYHUX
3aBaaHb, MKP.

CeMecTpOBMIN KOHTPO/Ib: EK3aMEH.

PeATUHTr CTyaeHTa 3 ANCUMNIHU CKNaAaETbCA 3 6aniB , WO BiH OTPUMMYE 3a:
Cmapmoea cKknadoea (HaB4yanbHa poboTa y cemecTpi)

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

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

3. - BigNoBiAb Ha €K3aMEHi.

Cucrema peUTUHroBux 6anis Ta KpuTepii oLiHIOBaHHA:
Cmapmoea cknadosa

1. NNabopatopHi poboTn

Barosuit 6an - 5 6anis.

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

Ona Toro wo6 nabopatopHa poboTa byna 3apaxoBaHa, CTyAEHTY HeEOOXigHO

- MiAroTyBaTMCA A0 BMKOHAHHA POOOTWM, HANMMCAaTWU BAACHOPYY BigNOBIAI HA KOHTPO/NbHI 3anuMTaHHA [0
poboTu (He meHLwe 75% Bia, ycix 3anuTaHb A0 poboTun);

- O4epKaTu AONYyCK A0 BUKOHAHHSA poboTy;

- 30iACHUTN NabopPaTOPHUI EKCNEPUMEHT, BUKOHYHOUI BCi MYHKTU NOPAAKY BUKOHAHHA poboTh Ta 06pobKM
eKCnepuMeHTaIbHUX AAHWUX, 3a3HAY€EHi Yy NPOTOKOAI A0 PO6OTH; OXaliHO 3aNOBHUTU NPOTOKO Ta BUKOHATH
HeobxigHi rpadiuHi NnobyaoBM HA MinimeTpoBOMY Manepi; BUKOHATU MeTy pob0TK Ta HaNMCaTU BUCHOBOK;

- 34aTW TEOPETUYHY YacTUHY poboTu Yepes TecTyBaHHS abo cnisbeciay;

- BMMPABWUTM 3ayBa)KEHHS BMKIaAaua

3apaxoBaHa po60Ta OLiHIOETLCA HACTYMHUM YUHOM:

- NMOBHa NpaBuW/ibHa BianoBiab 6e3 3ayBarkeHb- 4,5 -5 6anis

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

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

- HenigroToBaeHicTb A0 nabopaTopHoi poboTn — 0 6anis

Mepesgaya ouiHeHOi poboTH He nepeabaueHa.

2. MoaynbHUM KOHTPOb

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

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

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

- HAABHICTb NOMW/IOK B PO3B’A3aHHI 3aBAaHb Ta BiACYTHICTb 3aXMCTY, B 3a/1€XKHOCTI Bif, Ki1bKOCTI
3agay— (1-14 6anis)

- HenpaBunbHe po3B’A3aHHA 3aBAaHb — 0 Hanis



JopaTtkoBi 6ann 3a NnpoxoaKeHHs aganTauiiHoro Kypcy 3 ¢isukm Big IMAO KIl im. Irops CikopcbKkoro
HapaxoBYyHTbCA BiANOBIAHO A0 6anis, BKa3aHWUX y cepTudikaTi, NicNA OTPMMAHHA AONYCKY 40 €K3aMeEHY.

Cyma BaroBux 6aniB KOHTPObHUX 3aX04iB NPOTArom | cemecTpy cKknagae:
Rc =15 + 25 = 40 6anis
HeobxiaHO YyMOBOO A0ONYCKY A0 €K3aMeHY € 3apaxyBaHHSA BCiX MPaKTUYHUX pobiT Ta BUKOHaHHA MKP, a
TAKOX CTapTOBUM perUTHHI He meHwe 60% Big Rc, To6TO 24 6anm.

Ek3ameHayiliHa cknadoea wkann popisHioe: Re = 60 6anis
TaKMM YMHOM, PENTMHIOBA LWIKaNa 3 AUCUMNJIIHN CKNadaeE:

R=40+60 =100 6anis.

Kputepii BU3HaueHHA 6aNbHOI OLiHKM Ha eK3amMeHi
MoBHa BiANOBIAb HAa TEOPETUYHI NUTAaHHA bineTa (He meHwe 90% noTpibHOoI iHdopMmaLii), BUpiweHa
3a/la4a, NoBHa BiANOBiAb Ha A04aTKOBI MMTaHHA NO BUBYEHIN Temi - 55 - 60 6anis.
[locTaTHbO MOBHA BiAMNOBIAb Ha TEOPETUYHI NUTaHHA bineta ( He meHwe 75% noTpibHoI iHdopmauii),
BMpilleHa 3aZa4a, HEMOBHA BiANOBIAb Ha 40AATKOBI NUTaHHA MO BUBYEHIN Temi - 45 - 54 6anis.
HenosHa Bignosigb Ha TeopeTuyHi NUTaHHA bineta ( He meHwe 60% noTpibHOI iHPOpPMaLii), BUpiWeHa
3a/la4a, He BignoBiAb Ha A04aTKOBI MUTaHHA MO BUBYEHIK Temi - 36 - 45 6anis.
He3apoBinbHa BiANOBiAb HA TEOPETUMYHI NUTaHHA 6ineta, NOMWAKM NPU BUPILEHHI 3aAadi, BignoBiab Ha
[0,0aTKOBI MUTaHHSA Mo BMBYEHi Temi - 5 — 35 6anis.
HesaposifbHa BiAMNOBiAb Ha TEOPETUMYHI NMUTaHHA 6Gineta, He BMpilleHa 3aJa4ya Ta He BiANOBiAb Ha
[0aTKOBi NMTaHHA Mo BUBYEHIN Temi - 0 6aniB.
[nsa OoTpMMaHHA cTyaeHTamu BianosigHWMx ouiHoK (ECTS Ta TpaguuiliHMX) Moro penTuHrosa ouiHKa Rb
nepeBoAUTbCA 3rigHO Tabaumui:

Tabnunus BignosigHoOCTIi penTUHroBmx 6anis oUiHKaM 3a YHIBEPCUTETCbKOLO LLKANOto:

KinbKicTb 6anis OuiHKa
100-95 BiamiHHO
94-85 Lye nobpe
84-75 Jdobpe
74-65 3a40BinbHO
64-60 JocTtaTtHbO
MeHwe 60 He3aao0BiNbH
0
He BMKOHaHi ymoBu gonycky He ponyuweHo

6. JoaatkoBa iHpopmauia 3 gucumnnniHu (OCBITHbOro KOMMOHEHTA)

MUTaHHA 4O CEMECTPOBOro KOHTPO/IO:
EnektpunuHnii 3apsg. JMckpeTHicTb 3apagy. 3aKoH 3bepexkeHHn 3apaay. 3akoH KynoHa.
EnekTpmuHe none. Hanpy»XeHiCcTb e/IeKTPUYHOro NOJIA TOYKOBOIO 3apaay.
MpuHUMN cynepno3uuii enekTpudHmnx nonis. CUI0BI NiHil.
EnektpunuHnii gunons. Mone enekTpMYHOro AMnons.
MOMEHT c1Au, WO Ai€ HA AMNOAb B eNeKTPUYHOMY noni. EHepria gunona B enekTpmuyHomy noani.
MeToga, audepeHLitoBaHHA-IHTErpyBaHHA AN1A PO3PAXYHKY eNeKTPUUYHMX NOJIB.
MNoTiK BeKTOpa Hanpy*KeHocCTi. Teopema Naycca gnAa eNeKTPOCTAaTUYHOrO NoAA B BaKyyMi.
Mone piBHOMIPHO 3apAAXKEHOI, HECKIHYEHHO MPOTAXHOI NAOWMHI. None mixX gBOMA HECKiHYEHHO
NPOTAMXHUMM PiSHOMMEHHO 3aPASKEHMMUN NAPANENbHUMM MIOWMHAMMN.
9. MNone 3apagxeHoro unniHapa.
10. None 3apagKeHoi chepn.
11. PoboTta cun enektTpoctatUyHOro nons. LimpKynauis BeKTopa Hanpy»KeHoCTi e1eKTPUYHOIo NoNs.
12. TMoTeHuianbHUN XapaKTep enekTpocTaTUyHoro nona. NoteHuian. EKBiNoTeHUianbHi NOBEpPXHi

N WNE
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MoTeHLUian nonA TOYKOBOro 3apAdy i NoAA, CTBOPHOBAHOrO CUCTEMOKD TOUYKOBUX 3apAagis. PisHMuA
noTeHLianis..

3B’A30K MiXK HaNpPY)KEHICTIO @NeKTPUYHOrO NOAA i MOTEHLiaIoM.

EnekTpuyHe none B AienekTpukax. MonapHi i HenonApHi AienekTpuku. AUNONbHUN MOMEHT
AienekTpuka.

Monapisauia gienekTpukis. BekTop nonapusadii.

Hanpy»eHicTb eIeKTPUYHOro NoAA B AieneKTpuKy. lieneKTpuyHa NPpOHUKHICTb.

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

MpoBiAHNKN B €NeKTPOCTaTUHHOMY MONi.

EnekTpuyHa eMHICTb BiAOKPEM/IEHOro MPOBiAHMKA. EnekTpuyHa emHicTb KoHaeHcaTopa. Maockuii
KOHAeHcaTop.

EHepria 3apaaKeHoro NpoBigHUKa, cMCTeMM 3apAaKeHUX NPOBiIAHMKIB | KOHAeHcaTopa.

EHepria enekTpuyHoro nona. 'ycTMHa eHeprii eNeKTPUYHOro NoNA B AieNIeKTPUKY | BaKyyMi.
EnekTpuuHnin cTpym. XapaKTepuUCTUKM €NEKTPUYHOIO CTPYMY: CUIA CTPYMY, BEKTOP FYCTUHU CTPYMY.
EnekTpopywiriHa cuna gepena ctpymy. Hanpyra.

3akoH Oma ans odHOPIAHOI AiNAHKM Kona. ENeKkTpuuHuiA onip, nMToMMA onip. 3aneXKHicTb onopy
NPOBIAHMKIB Big TemnepaTypu.

3akoH Oma B gndepeHuianbHit popmi. lMMToMa enekTponpoBigHICTb.

3akoH Oma gna Heo4HOPIAHOT AiINAHKK Kona. 3aKoH Oma gna 3aMKHEHOro Koa.

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

Mpaswuna Kipxroda.

MarHiTHe none B BaKyyMi. MarHiTHUIM MOMEHT KOHTYpY 3i CTpymom. BekTop MarHiTHoi iHayKLUii. Cnnosi
NiHii mardiTHoro noasa (3.1).

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

MarHiTHe none NpPAMOro cTpymy.

MarHiTHe none Kpyrosoro cTpymy.

Cnna Amnepa. Bzaemogpia NnpoBigHMKIB 3i CTpymom

Cwna NopeHua. Pyx 3apaaKeHoi YaCTUHKKU B MarHiTHoOMy noni.

3aMKHYTUI KOHTYpP 3i cTpyMOM. MarHiTHUA MOMeHT. MOMEHT CUMAM WO A€ Ha KOHTYp 3i CTPYMOM Yy
30BHIiLIHBLOMY MArHiTHOMY NOI.

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

MarHiTHe none coneHoiaa.

MarHitHe none Topoiga.

MarniTHMi1 noTik. Teopema lNaycca ana marHiTHoro nons.

Po6oTa nepemiweHHA NPOBigHMKA 3i CTPYMOM B NOCTiIMHOMY MarHiTHOMY MnoJi.

MarHitHe none B pe4yoBUHi. MarHiTHi MOMeHTK aTomiB.

BeKkTop HamarHivyeHocTi. HanpyXeHicTb MarHiTHOro nona. MarHiTHa NPOHMUKHICTb PEYOBMHMN.

Buan marHeTukis: liamarHeTukm, napamarHeTuku, pepomarHeTMKn. MarHitHa NPOHUKHICTb | MarHiTHe
none MmarHeTuKiB.

3aKOH eNneKTPOMarHiTHoI iHayKuii. Mpasuno JleHua.

ABuLLe camoiHayKLUii. IHOYKTUBHICTb. EneKTpopyLwiiHa cuna camoiHAayKu;i.

CTpyMmu npu pO3MKUKaHHI Ta 3aMUKaHHI Kona.

EHepria marHiTHoro nons. N'yctuHa eHeprii MmarHitHoro nons.

OcHosu Teopii Makcsenna.

Mepwe piBHAHHA MakKcBenna. 3akoH Papages - MaKkcsenna.

CtpyMm 3mileHHA. 3akoH Amnepa-Makcsenna.

TpeTe i yeTBepTe piBHAHHA Makcsenna.

MoBHa cucTtema piBHAHb Makcsenna B gudepeHuianbHin popmi. MaTepianbHi piBHAHHA. [PaHUYHI
YMOBM.

Po3B’sA30K cucTemm piBHAHb Makcsenna.

EnexkTpomarHiTHa xauna



Po6ouy nporpamy HaBuYanbHOI gucumnainm (cunabyc):
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25.06.25)
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