QE HauioHanbHU TEXHIYHWI YHIBEpPCUTET YKpaiHK
«KWIBCbKUW MOMITEXHIYHUIA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOTO»

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 HaBYaAHHA

Pik nigrotoBku, cemectp
O6car aucuunninm

CemecTpoBuit KOHTpONb/

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

Po3mileHHA Kypcy

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

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

IH}XeHepia 6e3NiNOTHMX Ta aBTOHOMHUX CUCTEM.

HOpMaTUBHaA

O4YHa (aeHHa)

nepLunii Kypc, BECHAHUI cemecTp

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

EK3ameH / moaynbHa KOHTposibHa poboTa

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

YKpPaiHCbKa

JNlekTOop: KaHA. $i3-maT. HayK, goueHT, YypcaHosa M.B.,
https://zfftt.kpi.ua/staff/chursanova/ e-mail: afina55@ukr.net
MpakTnyHi: ac. Crpetosud M.O.

NabopaTtopHi: A. ¢pi3-maT. Hayk, goueHT, CaByeHKo [.B.
campus.kpi.ua, physics.zfftt.kpi.ua

Mporpama HaB4Ya/IbHOI AUCLUNIHU

1. Onwuc HaBYanbHOI AUCUUNAIHK, TT MeTa, NpeaMeT BUBYAHHA Ta pe3y/IbTaTU HaBYaHHA
MeToto HaBYaNbHOT AMCUMNNIHM € GOPMYBAHHA Y CTYAEHTIB HACTYMHUX
3araZibHUX KOMMNETEeHTHOCTeu:
— 3K 05 3gaTHicTb NpauoBaTM y KOMaHAi
— 3K 08 3gaTHicTb BUMTMKCA | OBONOAIBATU CY4AaCHUMM 3HAHHAMM

— 3K 13 3paTtHicTb PO3yMiTM OCHOBHi 3aKOHW, TEOpPEMM, METOAU BULLOI MaTeMaTUKK, i3nKWy,

TEOPETUYHOI MEXAHIKK, XiMii, ENEKTPOTEXHIKN
$paxoBux KomneTeHTHOCTE:

— OK 02 3paTHiCTb BUKOPUCTOBYBATU MONOMKEHHA TiApPaBAiKM, aepo- Ta ra3oAnHaMikKu ana onucy

B3aEMOZIi TiN1 3 ra30BMM i FigpaBaivHUM cepeaoBuULLLEM

Micna 3aCBOEHHA HABYa/AbHOI AUCUMNAIHU CTYAEHTU MAlOTb NPOAEMOHCTPYBATM TaKi NpOrpamHi

pe3ynbTaTu HaBYaHHA:

— [PH 24 3HaTh Ta BMITM 3aCTOCOBYBATU OCHOBHI 3aKOHW, TEOpPEMMU, METOAM BULLOI MaTeMaTUKW,

bi3UKK, TEOPETUYHOT MEeXaHiKK, XiMii, eNeKTPOTEXHIKMN.

Kadepgpa 3aranbHoi ¢pi3Mku ta


https://zfftt.kpi.ua/staff/chursanova/
mailto:afina55@ukr.net

MeTo BMBYEHHA AUCLMNAIHM € GOPMYBAHHA Yy MalibyTHiX paxiBLiB CTIMKMX 3HAHb 3 KypCy 3ara/ibHOl
bi3nKK, YMIHHA BMKOPMUCTOBYBATM OTPMMAHHI 3HAHHA NPV NOAANbLWIOMY HAaBYAHHI, @ TAaKOX Yy CBOIl
NPaKTUYHIN AiANbHOCTI.

MpepmeT HaBYaZbHOI AUCUMNAIHU - OCHOBHI MOHATTA NPO TaKi po3dinu ©i3uMKKM, AK MexaHiKa,
MonekynsapHa ¢i3nMKa, OCHOBHI 3aKOHW i NPUHLUUNKN PYXy TBEPAMUX Tifl, AMHAMIKM Pi3HUX 00O’€EKTIB, 3arasbHi
NOHATTA NPO MeXaHiYHi KOJIMBAHHA, MOJIEKY/IAPHO-KIHETUYHA Teopida, OCHOBHI 3aKOHW TEePMOAMHAMIKK i
MONEKYNAPHOI Gi3NKKM rasis i piguH.

Micna 3aCBOEHHA HaBYANbHOI ANCUUNIHU CTYAEHT NOBUHEH 3HATU Ta BMITU BUKOPUCTOBYBATU 3HAHHA
dyHAAMEHTaNbHUX HaYK, WO /fieXaTb B OCHOBI BiANoOBiAHOI cneuianisauii iHXeHepii, Ha piBHi, HeobXigHOMY
ANA AOCATHEHHA iHWWX pe3ynbTaTiB OCBITHbOI MPOrpamu; 3HaTK po3ainu Gi3nKuM, WO nexaTb B OCHOBI Kypcy,
Ha piBHi, HEOOXiAHOMY ANA AOCATHEHHA IHLWMX Pe3yabTaTiB NPorpamm, B TOMy YMCAi MaTK NeBHy 06i3HaHICTb
WOoAO0 OCTaHHIX AocArHeHb Oi3uKW. PO3ymiTM OCHOBHI 3aKOHWM NeBHWUX po3ainis isaMKK, Ta NPUHUMMK
po3B’A3aHHA Gi3MYHMX 33434, @ TAKOXK 3B’A30K TAKMUX 33434 3 MPUKAALHUMMU iHKEHEPHUMM 334a4aMMU.

CTyAeHT MOBMHEH YMITM MOEAHYBATM TEOPitd i NPAKTUKY ANA po3B'A3yBaHHA 3aBAaHb i3uKu;
3aCTOCOBYBATU NPUHLMMM CUCTEMHOTO aHaNi3y, NPUYMHHO-HACNIAKOBUX 3B’A3KIB MiXK 3HAUyLWMMK PpakTopamu
Ta HAYKOBMMMU i TEXHIYHUMM PiLLEHHAMM, WO NPUAMAIOTBCA Mif Yac PO3B'A3aHHA CKNAAHUX Pi3MUYHMUX 3343Y;
3Haxo4MTK NOTPiIOHY iHOopMaLito y NniTepaTypi, KOHCYNbTYBAaTUCA | BUKOPUCTOBYBATM HayKoBi 6a3n gaHUX Ta
iHWi BignoBigHI gXepena iHpopmaLii 3 MeTOlo AeTaNbHOTO BUBYEHHA | AOCAIOKEHHA IHXXEHEPHUX MUTaHb
Bi4MNOBIAHO A0 cneuianisauii;

CtyneHTn 3006y4yTb AOCBIA 3aCTOCOBYBATM 3HAHHA | PO3YMIHHA HAayKOBMX GaKTIB, KOHLEMNLIN, TEOPIN,
NPUHLMNIB i MeToAiB, HEOOXiAHMX ANA PO3YMiHHA i3MKK, Y CTaHAAPTHUX i HECTAHAAPTHUX CUTyaLiAX Y
MeXKax BMMOT HaB4ya/IbHOI MPOrpamu A0 Pe3ynbTaTiB HaBYaHHSA; 34aTHICTb A0 abCTPaKTHOrO MUC/IEHHS,
aHani3y Ta CUHTE3y; 34aTHICTb NPUMMaTM OBFPYHTOBAHI pilleHHA; 34aTHICTb NPALOBATM aBTOHOMHO Ta Y
CKNaAji KOMaHAW; 34aTHICTb ePpEKTUBHO BUKOPUCTOBYBATM TEXHIYHY NiTepaTypy Ta iHWi gxepena iHdopmalii
y ranysi iHxeHepii Ta ¢isnKu.

2. T[MpepekBi3auTU Ta NOCTPEKBI3UTU AUCLUNNIHK (MicLe B CTPYKTYPHO-NOriYHiA cXemi HaBYaHHA 3a
BifgNOBiAHOO OCBITHLOIO NPOrpamolo)

Ona ycniwHOro 3acBOEHHA AMCUMNAIHM CTYAEHT MOBMHEH MaTu 6a30BWIA piBEHb 3HaHb LWKIiJbHOI
nporpamu 3 ¢isaMKn Ta MaTeEMaTUKW.
MixaucunnniHapHi 38’ A3KK:
npepeksiantn: 30 11.1 «dismka. YactmHa 1. MexaHika. MoneKkynspHa ¢ismka»
nocTtpeksisntn: MO 01 «AepoKkocmiyHe maTtepianosHaBcTBo», M0 03 «MikponpouecopHa TexHika Ta 6asu
AaHux», MO 05 «CxemoTexHika 6e3ninoTHUX Ta aBTOHOMHMX cuctem», 30 16 «EnektportexHika», 30 17
«TeopeTnyHa mexaHika»

3. 3micT HaBYabHOI AUCLUNAIHM

KpeautHuin moaynb 2 — ®Pismka. YactuHa 2. EnektpomarHetnam. Ontuka. AtomHa ¢pismnka. 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. EnektpoctatmyHe none. Hanpy»eHictb nond. MpuHunn cynepnosuuii enekTpmuyHux nonis. NypagivyHe
306paKeHHA eNekTpoCTaTUyHMX nonis. MeTog audepeHLitoBaHHA-IHTErpyBaHHA AOAs  PO3PaxyHKy
e/1eKTPOCTaTUYHOro nons.
Onuc BeKTOpHOro nons

MoTik BekTtopa E. Teopema laycca Ans enekTpocTaTMUHOro noaa Ta ii gndepeHuianbHa dopma.
JnBepreHLia BekTopa E. UnpKynauia i potop BeKkTopa E. Teopema CToKca.

O6uncneHHA HaNPy}KeHOCTi AeAKMX HAUNPOCTILIMUX e/IeKTPOCTaTUUHUX NOAIB HAa OCHOBI Teopemu lMaycca.
O6uMcneHHA Hanpy»KeHOCTi NONA 3aPAAMKEHOI NIOLWMHN Ta ABOX NapaieNbHUX NAOWMH, nona chepuyHoi
NOBEPXHi i PIBHOMIPHO 3apPAAMKEHOI Kyni Ta HECKIHYEeHHO A0Broro npAMOro pPiBHOMIPHO 3apAAXKeHOro
umninapa.

MNMoTeHuian eneKTpoCcTaTMYHOro NonA

MoTeHUian enNeKkTPoCcTaTUYHOro MOoAs, MPUHLUKMN Cyneprnosuuii noniB Ans noTteHuiana. 3B'A30K MiX
NnoTeHLialIOM Ta HanpyeHicTio. EKBiNnoTeHUjianbHi noBepxHi. PoboTta npu nepemilleHHi enekTpu4Horo

3apA4y B eNeKTPOoCTaTUYHOMY Noi. Teopema Npo uMpKynauito sektopa E.
3.2. lieneKTpuK Ta NPOBIAHUK B 30BHILLHbOMY €/IEKTPOCTAaTUYHOMY NoNi
OienekTpukn. MNonAapHi i HenonAapHi monekyan. EnektpnuHmin aunons. Monspusauyis gienektpukis. Onuc

e/IeKTPUYHOTO MONA B  AjeNeKTpuKkax. EnexktpuuHe 3miweHHa D. [usepreHuis Bsektopa D.
CerHeToeneKkTpuKu.
MpoBigHMK B 30BHILLHbOMY €N1eKTpOCTaTUYHOMY noni. PiBHoBara 3apAaais Ha NPoOBIAHUKY.
3.3. EneKTpuyHa EMHicTb

EnekTpoEMHIiCTb BigOKpemneHoro npoBsigHMKA. B3aemHa enekTpoemHicTb. KoHpgeHcatopu. [nockui,
UMAIHAPUYHNI, chEePUUYHMIA KOHAEHCATOP Ta iIX EMHICTb. 3'€AHAHHA KOHAEHCATOpIB.

3.4. EHeprifa eNneKTpOCTaTUYHOro Nons
EHepria cuctemmn TOuUKOBMX 3apAagie. EHepria 3apagxkeHoro nposigHWKa. EHepria  3apagkeHoro
KoHAaeHcaTopa. EHepria enekrpocTtatnyHoro nons.

4. NOCTINHUIA ENEKTPUYHUIA CTPYM
4.1. NocTiNHMIT eNeKTPUYHUIA CTPYM Ta MOro XapaKTepUCTUKU
ENeKkTpuYHUIA CTPYM, MNOCTIAHWIA Ta 3MIHHMA CTPYM, CWNA i rycTUHa cTpymy. PiBHAHHA HenepepBHOCTI.
EnektpopyuwinHa cuna. Hanpyra. 3akoHn Oma, xoyns-JleHua. Po6oTa Ta NOTYXKHiCTb NOCTIMHOrO CTpyMmy.
KKA axepena ctpymy. Mpasuna Kipxroda ana posranyeHux Kin.

5. EIEKTPOMATHETU3M
5.1. MarHiTHe none i 1Ooro xapakTepucTku
MarHiTHe none B Bakyymi. BeKTop marHiTHOi iHAyKUii. MarHiTHe none pyxomoro 3apsagy. Cunosi niHil
MarHiTHoro nonaA. MNMpuHUMN cynepno3uLii marHiTHMX nonis. 3akoH bio-CaBapa-/lannaca. MarHiTHe none
NPAMOro Ta KOJI0BOIO CTPYMIB.
Cvna NopeHua. Pyx 3apaaxeHnx YaCTUHOK B MArHiTHOMY i eNeKTpMYHOMY nonax. LLIMKNOTpoH.
Cuna Amnepa. Bsaemogaia npoBigHUKIB 3i CTPyMOM.
3aMKHYTUM KOHTYpP 3i CTPYMOM Yy MarHiTHomy noni. MarHiTHUA MOMEHT KOHTYpY 3i cTpymom. MomeHT cun,
O Ai€ HA KOHTYpP 3i CTPYMOM B MarHiTHomy noni. PoboTta npu nepemilleHHi KOHTypy 3i CTpymom B
MarHiTHomy noni. Po6oTa nepemilleHHA NPoBiAHNKA 3i CTPYMOM B MOCTIMHOMY MarHiTHoMy noni.
5.2. 3akoH Amnepa.

MoTik BeKTOpa iHAYKLiT MmarHiTHoro nons B . Teopema lNaycca gna marHitHoro nona. [lInBeprexuis BeKTopa

B.
UnpKynauia sekTopa B . 3akoH Amnepa (3aKOH NOBHOro CTPymy). BUXpoBUIM XxapaKTep MarHiTHOro noss.



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 | aToMa.
BekTop HamarHiyeHocTi. MarHiTHa CNPUNHATAMBICTL | MPOHMKHICTb MarHeTUKiB. BeKTop HanpyXeHocTi

marHitHoro nons H . 3akoH Amnepa gna Bektopa H . PoTtop BeKTopa H .
[iamarHeTuKkn, napamarHeTMkun, pepomarHeTmk. HamarHiyyBaHHsA i nepemarHidyyBaHHA pepomarHeTukis.
MarhiTHW# rictepesuc.
5.4. EneKTpomarHiTHa iHAYKLiA
B3aEMO3B’A30K MiK €NeKTPUYHMM Ta MarHiTHUM nosnem. EnekTpomarHiTHa iHAyKUiA, 3akoH Papages.
Mpasuno MleHua. Ctpymun dyKo.
OndepeHuianbHa dopma y3aranbHeHoro 3akoHy Papages.
Asnwe camoiHAayKuii. IHAYKTUBHICTb. B3aemoiHayKuia. CTpymn Npu pO3MMKAHHI | 3aMUKaHHI Kona.
EHepria marHiTHOro nona ctpymy. EHepria i ryctTuHa eHeprii marHiTHoro nons.
5.5. EneKTpomarHiTHi KONIMBaHHA
KBasicTauioHapHWiA cTpym. Litodi 3HAYEHHA cuan CTPyMmy i Hanpyru. BekTopHi giarpamu. KonmeanbHuit
KOHTYp. He3racatoui BifibHi KONMBAHHA. 3racatodi KOAMBaHHA. BumylleHi KonmBaHHA. Pe3oHaHC.
5.6. EneKkTpomarHiTHe none
Buxpose eneKktpuyHe none. CTpym 3miweHHA. EneKTpomarHiTHe nose. 3arasibHa XapaKTepuUCTUKa Teopii
MakcBenna. Xapaktepuctuka piBHAHb Makcsenna. MoBHa cuctema piBHAHb MaKcBenna B iHTErpanbHin i
andepeHuianbHin opmax. XBMNbOBE PIBHAHHA A4 €N1eKTPOMArHiTHOro nons.
5.7. EneKTpomarHiTHi xsuni
Mnocka eneKkTpomarHiTHa xBuAnA. NNoCKa enekTpomarHiTHa XBUNA B O4HOPIAHOMY cepefoBMLLI, WBUAKICTb
NOLWNPEHHA XBMAI. BUNPOMIHIOBAHHA eNeMeHTapPHOro ANNonA. BUNpomiHIOBaHHA eNeKTPOMArHiTHUX XBUb.
Docnign lepua.
EHepris enekTpomarHiTHOi xBuni. MoTik eHeprii. BekTop YmoBa-MownTiHra.

6. XBU/TbOBA ONTUKA
6.1 Ceitno. IHTepdepeHuina ciTnha

KopnycKynapHO-xBMIbOBa NpMpPoga CBiT/1a. 3aKOHW NiHIMHOT ONTUKK. DOTOMETPUYHI XapaKTEPUCTUMKM Ta iX
Be/iMYMHU. CBIiTNO fAK efleKTpomMarHiTHa xBuAs. IHTepdepeHuia cBiTna. Po3spaxyHok iHTepdepeHUiliHoi
KapTuHu. Cnocobu cnoctepexeHHs iHTepdepeHuii. IHTepdepeHLia Ha TOHKUX NaiBKax. IHTepdepomeTpu.

6.2. AudpaKuia csitna
Asnwe andpakuii. MpuHumn MonreHca-PpeHens. Andpakuia PpeHena Big KpPyra1oro oTBOPY i Kpyrnoro
aucka. Oudpakuia dpayHrodepa Big wWwinvHm Ta Big, rpatkn. AundpaKkuia peHTreHiBCbKMX MNPOMEHIB.
lfonorpadis.

6.3. MpupoaHe i nonapusoBaHe CBITNO0
3akoH Mantoca. MMonspusauis npu 3anoMneHHi Ta BigbwusaHHi. [onAapusauis npu nogBiMHOMY
NPOMeHEe3aN0OM/IEHHI.
6.4. Bsaemogis csitna 3 pe4oBMHOIO

Oucnepcia ceitna. O6epTaHHA NaoWMHKM Nonapusadii. llornnHaHHA Ta po3citoBaHHA CBiTAA.

7. KBAHTOBA ONTUKA
7.1. TennoBe BUNPOMiHIOBaHHA
Tennose BMNPOMIHIOBAHHA i NtOMiHecueHUiA. BunpomiHioBasbHA Ta NOrMIMHAaNAbHA 34aTHICTb Tina, 3aKoH
Kipxroda. 3akoH CredaHa-bosnbLmaHa. 3aKOH 3mileHHA BiHa. Popmyna Penes-[xkiHca.
7.2. ®oTOHMU
doTtoHM Ta ix BnactmsocTi. PotoedekT. Popmyna lNnaHKa Ansa TennoBOro BUNPOMiIHIOBAHHA. [anbmiBHe
PEHTreHiBCbKe BUMPOMIHIOBAHHA.

8. ATOMHA ®I3UKA
8.1. bopoBcbKa Teopia aToma BOAHIO
3aKOHOMIPHOCTI B aTOMHMX cnekTpax. Moaeni atoma TomcoHa i Pesepdopaa. Moctynatn bopa.
Hocnign ®paHka i Nepua. EnemeHTapHa bopoBcbKa Teopia aToma BOAHIO.



8.2. XBMnbOBi BNAaCTUBOCTI MiIKPOYaCTUHOK
rinotesa ge bponns, XBUNbOBI BNACTUBOCTI MiKPOYAaCTUHOK. MpMHLUMN HeBM3HaYeHocTen lelizeHbepra.
8.3. PiBHAHHA WpepiHrepa
PiBHAHHA L peaiHrepa gna HecTawioHapHOro i ctauioHapHoro nona. ®isnyHmMin 3micT i BAACTUBOCTI XBUIbOBOI
bYHKLIT «nciy.

4. HasuanbHi marepianu Ta pecypcum
ba3sosa nitepartypa:

1. . 4. Oinyx 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 nekuit. HaB4anbHUM NOCIOBHMK Ana cTyaeHTiB GisnyHuX
cneujanbHocTeM. Kuis: HMY iMmeHi M.I. JdparomaHoBa, 2021. - 181 C.
https://files.znu.edu.ua/files/Bibliobooks/Inshi72/0052977.pdf

3. ®i3uKka. EnektpomarHetTnam. EnektpuuHe none B peyoBuHi. Kypc nekuin : Hasy. nocib. / yknaa.: M. B.
YypcaHosa, O. B. Apo3geHko, M. O. Crpetosuuy.— Kuis : Kl im. Iropa Cikopcbkoro, 2024. — 41 c.
MocunaHHs: https://ela.kpi.ua/handle/123456789/66909

4. ®disnka. EnektpomarHeTnMam. 3aKOHM MOCTiIRHOro 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. ®i3unKka. Bubpani posginn. MarHetnam: Hasu. nocib. ana 3406yBayis cTyneHs 6akanaspa 3a TEXHIYHUMMU
cneuianbHoctamu / yknag.: Kysb O.MN., Apo3sgeHko O.B., JonsaHiscbka O.B.. — Kuis : KNI im. Irops
Cikopcbkoro, 2024. — 111 c. https://ela.kpi.ua/handle/123456789/66908.2

6. ®di3nka. BubpaHi po3ainv onTuKM : HaBYanbHMI NocibHMK / yknag.: O. M. Kysb, O. B. lpo3aeHko, O. B.
JonaHiscbka. -  KuiB Kl im. Iropa  Cikopcbkoro, 2023. - 107 c. URI
https://ela.kpi.ua/handle/123456789/63035

7. CoskoBa T. C. HaB4yanbHMI NOCIBHMK A0 HaBYa/bHOI AMcUMNAiHK «3aranbHa i3mKka (OnTuKa)» ana
3006yBayiB nepuworo (6akanaspcbkoro) piBHA / yknagad T. C. CoBkoBa. - Opgeca : YHiBepcutet
YwuHcbKoro, 2024. - 208 c. http://dspace.pdpu.edu.ua/handle/123456789/19966

8. 36ipHuMK 3a4au i3 3aranbHOI Gi3UKKU: HaBY. NOCI6. ANA CTYAEHTIB iHXKeHepPHO-TEXHIYHUX creLianbHocTen./
yKknaa.: B. M. bpurineupb, |. M. Penanos, /1. 1. NoHomapeHKo, H. O. AkyHiHa. — Kuis : KIl im. Irops
CikopcbKoro, 2022. — 230 c. https://ela.kpi.ua/handle/123456789/51252

9. CkiupKo, |. ®. ®isnKka. EnektpomarHetnam, ontuka. JlabopatopHMit npakTMKym. YacTuHa 1 : HaBYaNbHUIA
noci6bHuK / Ckiybko I. ®., BpykBa H. M. — Kuis : KMl im. Iropa Cikopcbkoro, 2024. — 428 c. URI
https://ela.kpi.ua/handle/123456789/67694

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. 3aranbHuii Kypc ¢disnkn. T.3. OnTuka. KBaHTOBa ¢i3nKa. — K: TexHika, 1999.

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

4. Konobpopaos, B. . XBunboBa onTuKa. YactnHa 1. EnektpomarHiTHa Teopis cBiTha Ta iHTepdepeHuis:
niapyyHuk ana cryaeHtis / KMl im. Iropa Cikopcbkoro; B. I. Konobpopos. - Kuis : KMl im. Irops
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HaBuanbHUA KOHTEHT
5. MeToauKa onaHyBaHHA HaB4a/IbHOI AUCLUNIHW (OCBITHBOrO KOMMNOHEHTA)

3aranbHUA  METOAMYHMM  Niaxia, A0 BWKNAAAHHA HABYa/NbHOI  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

Po3pin 3. EIEKTPOCTATUKA

Tema 3.1. EnekTpoctaTuuHe nosae B Bakyymi
N-1. EneKTpocTaTUUHe Nojse y BakyyMi. EnektpoctaTtmka. EneKTpuyHmin 3apas Ta
Moro BnactMBoOCTi. 3aKoH KynoHa. HanpyeHicTb nona. MpuHumMn cynepno3uuii
eNeKTpUYHMX nonis. MpadiyHe 306parkeHHA eneKkTPoCcTaTUUYHKMX nonis. MeTog,
andepeHuitoBaHHA-IHTErpyBaHHA ANA PO3PaxXyHKY e/IEKTPOCTATUYHOIO NoS.

N-2. Onuc BeKTOpHOro nons. MNoTik BEKTOpa HaNPYXKEHOCTi eNeKTPOCTaTUYHOrO
nona. Teopema laycca. [luBepreHxLia BEKTOPa HaMNpy*KeHOCTi eIeKTPOCTAaTUYHOrO
2 nonsa. LlmpKkynauia i potop BekTopa HanpyxeHocTi. Teopema CToKca.
O6uMcneHHA HaNpPYXXEeHOCTI eNeKTPOCTaTUYHOro MNOAA Ha OCHOBI Teopemu
Faycca. O6uyMcneHHA HanNpyXeHOoCTi NoAA 3apAAKEHOI NIOWWMHUM Ta ABOX
napanenbHUX NAOWMH, Nons cepmnyHOi NOBEPXHI i PIBHOMIPHO 3apAaKEHOI Ky i
Ta HEeCKiHYeHHO A0Broro NPAMOro PiBHOMIPHO 3apAAMKEHOro UMaiHapa.



https://essuir.sumdu.edu.ua/bitstream-download/123456789/98809/3/Lysenko.pdf
https://essuir.sumdu.edu.ua/bitstream-download/123456789/98809/3/Lysenko.pdf
http://physics.zfftt.kpi.ua/mod/page/view.php?id=540

N-3. MoTeHuian eneKTpocTaTMYHOro noas. [oTeHuian eNeKTPOCTaTUYHOrO NoAA,
NPUHUMN cynepnos3uuii nonie Ana noTeHuiana. 3B'A30K MiXK MOTeHUiasiom Ta
HanpyKeHicTio. EKBiNoTeHujanbHi noBepxHi. PoboTa npu nepemileHHi
€/1eKTPUYHOro 3apady B efIeKTPOCTaTUYHOMY noAi. Teopema npo LUUPKYAALio
BEKTOpPA HaNpyXeHOCTi eNeKTPoCTaTUYHOro NonA.

Tema 3.2. [lieneKkTpuK Ta NPOBiAHUK B 30BHILLHbOMY €/1€KTPOCTaTUHHOMY NOJIi.
Tema 3.3. EneKTpuyHa EMHicTb.
Tema 3.4. EHepria eneKTpuyHoOro nons

N-4. EneKTpocTaTMyHe none B gienektpukax. [ienektpukun. MonapHi i HenonapHi
Mmonekynu. EnektpuuHuint  aunono. MNonapusauia pienektpukis. Onuc
€NeKTPUYHOro MoANA B AieNeKTpuKax. BeKTop enekTpuyHoro amiweHHA. Teopema
laycca ana BeKTopy eNeKTPUYHOro 3MiLlLeHHA.

MpoBiAHUK Yy 30BHIWWHbOMY e/JIeKTPOCTaTUYHOMY noni. PiBHoBara 3apsgis Ha
NPOBIAHWUKY.

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

EHepria cuctemun TouKOoBMX 3apAagis. EHepria 3apagxeHoro nposigHuKa. EHepria
3apAagKeHoro KoHaeHcatopa. EHepria enekTpocTaTUYHOro nons.

Po3gin 4. NOCTIMHWUIA ENEKTPUYHUIN CTPYM

Tema 4.1. MNMocCTiNHMIA @NEeKTPUUYHMUIA CTPYM Ta MOro XapaKTEepPUCTUKU

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

CTopoHHi cunun. EnekTpopywinHa cuna. Hanpyra. [lpasuna Kipxrodpa ans
po3rany»KeHux Kin. PoboTta i NOTYKHICTb eNeKTpUYHOro cTpymy. 3akoH [koyna-
NeHua. KK axxepena ctpymy. AsBunwie HagnpoBigHOCTI

Po3ain 5. ENIEKTPOMATHETU3M

Tema 5.1. MarHiTHe none i Oro xapakTepucTUKu

N-6. MarHiTHe nose i MOro xapakTepucTMkK. MpuUHUMN cynepno3unuii MarHiTHUX
nonie. 3akoH bio-Casapa-/lannaca. MarHiTHe nosie NPAMOro i KPYroBoro CTpymis.

N-7. Cvunn y marHitTHomy noni. Cuna JlopeHua. Pyx 3apAgeHUxX 4YaCTMHOK B
MarHiTHOMY i eNeKTPUYHOMY MONAX.

Cuna Amnepa. MarHiTHa B3aemopia CTPyMiB. 3aMKHYTUIA KOHTYP 3i CTPymoMm Yy
MarHiTHoMmy noni. MarHiTHUM MOMEHT KOHTYpPY 3i cTpymom. MoMeHT cun, Wwo aie
Ha KOHTYp 3i CTPyMOM B MarHiTHomy noji. PoboTta npu nepemilleHHi KOHTYpY 3
CTPYMOM B MarHiTHomy noni. Pobota nepemilleHHA NPoOBiAHMKA 3i CTPyMOM B
NOCTIMHOMY MarHiTHOMy Mnoni.

Tema 5.2. 3akoH Amnepa.

N-8. MarHiTHui notik. Teopema laycca ans marHiTHoro nons.

LUuMpKynauia BeKTopa iHAYKLii MarHiTHOro nons. 3aKoH NOBHOro CTpymy (3aKoH
AmMnepa). BUXpoBM xapaKTep MarHiTHoro nons. MarHiTHe nosie cosieHoiga i
Topoiga.

Tema 5.3. MarHitHe none B marHetukax. Knacuoikauia marHeTukis.




N-9. HamarHiyyBaHHA marHeTukiB. ONUC MarHiTHOro noAasa B MarHeTUKax.
MarHiTHUM  MOMEHT eneKkTpoHa | aToma. [ipomarHiTHe BiAHOWEHHA.
Napmopiscbka npeuecia. BeKTop HamarHiyeHocTi. MarHiTHa CNpPURHATAMBICTD i
NPOHMKHICTb MarHeTuKiB.

BeKTOop HanpyXeHOCTi MarHiTHoro nond. 3akKoH Amnepa pAnA BeKTopa
HANpPYX€eHOCTi MarHiTHOro nonA.

Knacudikauia marHeTukis. [iamarHeTMKW. napamarHeTuku, dbepomarHeTuKu.
HamarHivyBaHHA i nepemarHivyBaHHA pepomarHeTmkis. MarHiTHU rictepesuc.

Tema 5.4. EneKtpomarHitHa iHAyKuiA

10

N-10. B3aem03B’A30K MiXK €1EKTPUYHMM Ta MArHiTHUM nonem. EnekTpomarHitHa
iHAyKuifa, 3akoH Papages. Mpasuno JleHuya. Ctpymn OyKo. ABuLLe camoiHAYKLI.
IHAYKTUBHICTb. B3aemoiHaykuia. CTpymu nNpu poO3MUKaAHHI | 3aMWKaHHI Kona.
EHepria marHiTHoro nona ctpymy. EHepria i ryctuHa eHeprii MmarHitHoro nons.

Tema 5.5. EneKTpomarHiTHi KONMBaHHA

11

N-11. KeasicTauioHapHui cTpym. [itodi 3HAYEHHA CUAW CTPYMy | Hanpyru.
BeKkTOpHi piarpamun. KonuBanbHUIA KOHTyp. Hesracaroui BiNbHi KO/AMBAHHA.
3racatodi KonmeaHHA. BumyLueHi KonnMBaHHA. Pe30HaHC.

Tema 5.6. EnekrpomarHitHe none

Tema 5.7. EnekTpomarHitHi xsuni

12

N-12. Buxpose eneKktpuyHe nose. CTpym 3miweHHA. EneKktpomarHiTHe none.
3aranbHa XapakTepuctuka Teopil MaKceBenna. XapaKTepucTUKa PiBHAHb
Makcsenna. MartepianbHi piBHAHHA. [paHWYHI ymoBU. NTOBHA cucTema pPiBHAHb
MakcBsenna B iHTerpanbHil i andepeHuianbHin popmax.

XBUNboBe pPIBHAHHA ONA eNeKTPOMArHiTHoro noaa. laocKka enekTpomarHiTHa
XBUNA B  OAHOPIAHOMY  CepefoBMLL, LWBUAKICTb  MOWMPEHHA  XBWUJII.
BMNPOMIHIOBAaHHA eNeKTPOMArHiTHUX XBWAb. EHepria eneKTpOMarHiTHOI XBWUJI.
MoTik eHeprii. BekTop YmoBa-MolTiHra.

Po3pin 6. XBU/IbOBA OMNTUKA

Tema 6.1 Csitno. IHTepdepeHuia cBiTha
Tema 6.2. Andpakuia ceitha
Tema 6.3. NMpupogHe i nonapusosaHe CBiT/0
Tema 6.4. Bzaemogifa cBit/N1a 3 pe4OBMHOLO

13

N-13. KopnycKynspHo-xBUAbOBa NpMpoAaa CBiTAa. 3aKOHM NiHilHOT onTuKK. CBiTho
AK enekTpomarHiTHa xBuns. IHTepdepeHuia ceitna. Cnocobu cnocTeperKeHHsA
iHTepdepeHLil.

Asniwe andpakuii. MpuHumn lMNorreHca-PpeHena. AudpakuiliHa rpaTka.
MonapusoBaHe cBiT/NI0. 3akOoH Mantoca. lMonspusauia nNpu 3anOMAEHHI Ta
BiAbuBaHHi. MNonapusauis npmn noaBiMHOMY NPOMEHE3a/IOMJIEHHI.

LOwucnepcia ceiTna.

Po3ain 7. KBAHTOBA ONTUKA

Tema 7.1. TennoBe BUNPOMIHIOBAHHA
Tema 7.2. ®OTOHMU

14

N-14. Tennose BMMNPOMIHIOBAHHA | NOMiHecueHUiAa. BunpomiHoBaibHa Ta
NnornuMHanbHa 3A4aTHiCTb Tina, 3akoH Kipxroda. 3akoH CredaHa-bonbumaHa.
3aKoH 3miwLeHHsA BiHa. Popmyna Penea-[xkiHca.

®oToHM Ta ix BnactmsocTti. Potoedekt. Popmyna lMnaHka ANA TennoBoro
BUNPOMIiHIOBaHHA. [aNbMiBHE peHTreHiBCbKe BUMNPOMIHIOBAHHA.




Po3pin 8. ATOMHA ®I3UKA

Tema 8.1. bopoBCbKa Teopia aToma BO4gHIO
Tema 8.2. XBuAbOBi BNAaCTUBOCTi MiKPOYAaCTUHOK
Tema 8.3. PiBHaAHHA WpegiHrepa

N-15. 3aKOHOMIpPHOCTI B aTOMHMX crnekTpax. Mogeni atoma TomcoHa i
15 Pesepdopaa. NoctynaTtn bopa.

Locnign ®paHka i l'epua. EnemeHTapHa bopoBCbKa Teopia aToma BOAHHO.
linotesa pe bpoiina, xBWMAbOBI BNACTMBOCTI  MIKPOYACTUHOK. [MpuHUMN
HeBM3HayeHocTel eli3eHbepra.

PisHAHHA WpeaiHrepa Ana HecTaLioHapHOro i cTauioHapHoro nonsa. isnyHuim
3MICT i BNACTUBOCTI XBM/IbOBOT PYHKL,iT «nCi».

MpaKTUYHi 3aHATTA
OCHOBHMM 3aBAAHHAM NPAKTUYHUX 3aHATb € 3aKPiNJEHHA 3HaHb, OTPUMAHUX Ha NEKLiAX.

No Hasga Temu 3aHATTA Ta Nepenik OCHOBHUX NUTAHb Kinbkictb
3/n ayA.roamH
M-1 EnekTpoctatmKa. 3akoH KynoHa. HanpyXeHiCcTb eneKkTpoCcTaTUYHOro 2

1 nons. MpuHymn cynepnosuuii nonis.

MN-2 MeToga [l Ana po3paxyHKy eneKTpOoCTaTUUYHMX NOAIB. 2
2 Teopema lNaycca gna po3paxyHKy eNeKkTpoCcTaTUYHMX NOAIB.

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

4 MN-4 KonpeHcaTopwu. EHepria enekTpmMyHoOro nons. 2

MocTiMHMI enekTpUYHM cTpym. Onip NnpoBiaHKKIB. 3akoH Oma. PoboTa i
NOTYXHiCTb enekTpuyHoro ctpymy, KK axepena ctpymy. 3akoH xKoynsa-
NeHua. Mpasuna Kipxroda ans posranyKeHux Kin.

N-5. 3akoH bio-CaBapa-/lannaca. MarHiTHe nose nNpAMOro i Kpyrosoro 2
5 CTpyMiB.
M-6. Cuna JlopeHua. Cuna Amnepa. B3aemogia npoBigHUKIB 3i CTpymom. 2

6 MarHiTHUiM momeHT. MOMEHT CMAWM WO A€ Ha KOHTYp 3i CTpymoMm y
30BHIiLHbLOMY MArHiTHOMY NOJIi.

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

MN-8. EnektpomarHiTHa iHAyKuiAa. 3akoH @apagea. [llpasuno JleHua. 2
8 CamoiHayKuia. CTpyMn 3aMUKaHHA Ta PO3MMUKaHHA Kona. KonmBanbHUM
KOHTYp
BCbOIro roaunH 16

NabopaTopHi 3aHATTA
BuKoHaHHA nabopaTopHMxX pobiT nepeabayae: nornnMbAeHHA 3HAHb 3 TEOPETUYHOrO Kypcy; HabyTTa
HABMKIB NNaHyBaHHA Ta NOCTAHOBKMW EKCMEepMMEHTaNbHUX A0CAIAMKEHb; HAbyTTA HaBMKIB CTAaTUCTUYHOTO
0bUYMCNIEeHHA eKCnepuMMEHTaNIbHUX AaHUX Ta MPeACcTaBAeHHA iX 3a BUMOramMu Aitoyoi cTaHaapTu3aLlii;
eKCnepuMeHTaNbHY NepeBipKY BUKOHAHHA 3aKOHIB di3nKu.



Temu nabopatopHux pobir

Ne Ha3sa nabopaTopHoi poboTu Kinbkictb
3/n ayaMTOPHMUX
roauvH
1 BcTynHe 3aHATTA (iIHCTPYKTaX 3 TEXHIKK Be3neKn) 2
2 2-1 Bu3Ha4vyeHHA onopy NpoBigHMKa 32 4ONOMOro MOCTa 2

nocTiiHoro cTpymy (Mocta YiTcToHa)

2-2  BMMIipIOBaHHA €NEKTPOPYLWIAHOT CMAN METOA0M
KomneHcau,ii

2-3  BuW3Ha4eHHA EMHOCTI KOHAEHCATOPA METOAOM
6anicTMyHoro ranbBaHomeTpa

2-4 BuWBYEHHA eNIeKTPOHHOro ocuunorpada

3 2-5 BuBYEHHA eNeKTPOoCTaTUYHOro NonA 2

2-9 BW3HAYeHHA NMTOMOrO 3apsay eNeKTPOHA MEeTOA0M
MarHeTpoHa

4 2-11 3HiMmaHHA KPMBOT HAMarHiYyBaHHA Ta NeTAi rictepesuncy 2
depomMarHeTmKiB Y 3MiHHMX MarHiTHUX NonAx

2-12 BumiptoBaHHA iHAYKLIT MarHiTHOro NosA eNeKTPOMarHiTa

5 2-7 [JocnigXeHHs TepMOoeneKkTpopyLwinHoi cunm 2

2-8 [ocnigXeHHA TepMOENEeKTPOHHOI emicii

6 2-13 [ocnigrKeHHA BiIbHUX 3aracatounx KOAMBaHb Y KOHTYPI 2

2-14 BnBYEHHA BUMYLLUEHUNX KONIMBAHb Y
NOCNiAOBHOMY KOJIMBANIbHOMY KOHTYpI

7 3aKNo4YHe 3aHATTA 2

BCbOIro rogumH 14

6. CamocrTiiiHa poboTa cTygeHTa

CamocTiiHa poboTa CTyAeHTiB NonArae y nigrotosui 3aBAaHb, OTPUMAHUX Ha nonepeaHix NeKuinHuX.
NPaKTUYHMX abo NabopaTopPHMX 3aHATTSX.

3rigHO HaBYaNbHOMY MJaHY MPOMOHYOTLCA IHAMBIAYaA/IbHI CEMeCTpPOBi 3aBAAHHA Yy BUraaai
CaMOCTIMHOTO BMBYEHHA OKPEMUX TEOPETUYHMUX MUTAHb, AKI He PO3rA4ANMCE HA NEeKLiAX, MOAY/bHOI
KOHTPONbHOI po60TH, PO3B'A3KY 33434 Ha KOXKHOMY NPAKTUYHOMY 3aHATTI, NPOBeAEeHHA PO3PaxyHKiB 3a
NepBUHHUMU AaHUMKN, OTPUMAHUMM Ha NabOPaTOPHUX 3aHATTAX.



MoniTnKa Ta KOHTPO/Ib
7. MoniTMKa HaBYaNbHOI AUCLUNNIHW (OCBITHBOrO KOMMOHEHTA)

B pamKkax BUBYEHHA ANCUMNAIHN CTaBUTLCA HAaCTYMHUI Nepenik BUMOr nepes, CTyAeHTOM:

— 060B'A3KOBe BiABIAYBAHHA NEKLiM, NPAKTUYHUX, Ta NABOPATOPHUX 3aHATH;

— Ha 3aHATTAX yBaXXHO Ta f06pPOYECHO CTaBUTUCb A0 OTPMMAHOro MaTepiany, NPOABAATU AaKTUBHICTb Ta

nokasysaTh HebanayKicTb 40 NpegmeTy;

— CTYAEHT CcamocCTiMHO odopmatoe nabopaTtopHy pobOTy, 3rigHO NPOTOKONY, HAZLa€ BWUCHOBKM Ta

BiANOBIAi HA KOHTPONbHI 3anuTaHHA. Mig Yac 3axmMcTy Ha 3aHATTI, abo Ha KOHCcyAnbTauii, BignoBiaae Ha

NUTaHHA BMKNagauya;

— CTYAEHT CaMOCTIMHO BMKOHYE iHAMBIAYyaNbHI 3aBAAHHA 3 NPAKTUKM, Ta Mig, Yac 3aXMCTy Ha 3aHATTI, abo

Ha KOHCyNbTaUji, BiANOBIAAE HAa NUTAHHA BUKNALaYa;

— nepecknafatv NPaKTUYHi Ta 1aboPaTOPHI 3aHATTA MOXKHA Ha KOHCYbTaLii;

— 3aCTOCOBYETbCA MOJIITMKA 3a0XxodyBasbHUX/WTpadHUX 6anie (gus. PCO), AKi CTyAeHT moxe 3apobuTu
NPOTArOM HaBYa/IbHOrO CEMECTPY; BCi 3a0X04yBasibHi 6ann BPaxoBYHOTbCA TiZIbKM HA EK3aMEHi 32 YMOBM
A0NYCKY;

— [oAaTKoBI 6ann 3a NpoxoAXKeHHA aganTauiiHoro Kypcy 3 ¢isuku Big IMAO KMl im. Iropa CikopcbKoro
HapaxoBYHOTbCA BiANOBIAHO A0 6anis, BKasaHWUX y cepTUdikaTi, Nicna OTPMMAHHS A0MYCKY A0 eK3aMeHYy.

- noniTMKa Ta MNPUHUMNM aKageMiyHoi AobpoyecHOCTi BM3HayeHi y po3gini 3 Kogekcy yecTi

HauioHanbHOro TexHiyHOro yHiBepcuteTy YKpaiHM «KUIBCbKUIA MOAITEXHIYHUMA HCTUTYT imeHi lropsa

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

- HOPMUM eTMYHOI NOBEeAIHKW CTYAEeHTIB i NpauiBHUKIB BMU3HA4veHi y po3aini 2 Koaekcy uyecTi

HauioHanbHOro TtexHidyHOro yHiBepcuteTy YKpaiHM «KUIBCbKUIA MOAITEXHIYHWUIA HCTUTYT imeHi Iropa

Cikopcbkoro». [leTanbHiwe: https://kpi.ua/code.

— NONITUKA BUKOPUCTAHHA LUTYYHOrO iIHTENEKTY 4N1A akagemidHoi gianbHocTi B KMl im. Iropa Cikopcbkoro

https://osvita.kpi.ua/sites/default/files/downloads/polityka-vykorystannia-shtuchnogo-intelektu 2023.pdf

B yHiBepcuTeTi BM3HAETbCA aKaZEeMiYHO HevyeCcHMM TaKi cnocobu BuMKopucTaHHa mogenen LI, Aki

NopyLWYTb NPUHLMAN A0O6POYECHOCTI Ta ETUKN A0CNIAXKEHDb, HANPUKAaA,:

e BupaaHHA TekcTy, 3reHepoBaHoro LUl abo nepedpasosaHoro LUl BmicTy iHWKUX AKepen, 3a BAACHY
poboTy. BukopuctanHa LWI gna aBToMaTM4HOI reHepauii TekcTiB abo nepedpasyBaHHA HaABHOrO
KOHTEHTY 6e3 HaneXXHOro BKasaHHA AXKepes NOPyLIYE NPUHUMNM aBTOPCTBA Ta BBAXKAETHLCA M/1AriaToOM.

e CTBOpEHHA HenpaBAMBMX OaHUX | NpPeAcTaB/eHHA iX AK NiATBEPAMKEHHA BIACHUX AO0CAIAMKEeHb
(dabpukauia aaHmx).

- CTYAEHTM MatoTb NPABO OCKAPMKWUTU Pe3yibTaTU KOHTPONIbHUX 3axopgis, ane 060B’A3KOBO

APryMeHTOBaHO, MOACHMBLUM 3 AKUM KPUTEPIEM HE NOroA)KytTbCA BiAMNOBIAHO A0 OLIHOYHOrO JUCTa

Ta/abo 3ayBaKeHb.

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

Buau KoHTpOAtO:

MOTOYHUI KOHTPO/b: YCHE i MMCbMOBE OMUTYBAHHA 33 TEMOI 3aHATb, BUKOHAHHA Ta 3aXMUCT NPAKTUYHUX
3aBAaHb, BUKOHAHHA Ta 3aXMUcT NabopaTopHux pobit, MKP.

KaneHgapHWU KOHTPO/b: NPOBOAMTLCA ABiYi HA CEMECTP AK MOHITOPUHI NOTOYHOIO CTAaHY BUKOHAHHA BUMOT
cunabycy.

CemecTpoBUNIA KOHTPO/Ib: EK3aMEH.

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

1. - BUKOHaHHA Ta 3axMcT 6 NabopaTopHUX pobiT;

2. - BUKOHAHHA Ta 3aXUCT NPAKTUYHUX 3aHATb;

3. - MOAYNbHY KOHTPOJIbHY PObOOTY;
Ex3ameHauiliHa cknadosa

4. - BignoBiAb Ha eK3aMeHi.


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

Cucrtema penuTUHroBux 6anis Ta KpuTepii ouiHIOBaHHA:
Cmapmoea cknadosa

1. MpaKTUYHi 3aHATTA

Barosuit 6an - 2 6anu.

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

- BMKOHAHHA AOMALIHbOrO 3aBAaHHSA (He meHwe 75% BiA ycix 3aBAaHb), aKTMBHa Pob0OTa Ha 3aHATTI, MOBHi
npasBuAbHi Bignosigi - 2 6anu

- BMKOHAHHS A0MALLHbOrO 3aBAaHHA (He meHwe 75% Big, ycix 3aBAaHb), NPaBUAbHI HENOBHiI Bianosigi — 1,6
6anu

- BMKOHAHHSA A0OMaLLHbOro 3aBAaHHA (He meHLwe 75% Bif ycix 3aBAaHb), 3a40BiNbHI Bignosigi — 1,2 6anis

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

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

CTPOK BUKOHAHHA KOXHOI0 A0MaLUHbOro 3aBAAHHA — ABa TUXKHI Bif, AHS MOro OroNowWeHHs. Y pasi 3aTpUMKu

34a4i 6iNbLl HiXK Ha ABA TUXKHI NiCNA BCTAHOBNEHOTrO AeaslaiHy 6e3 NoBaXKHOI NPUYMHUK, oaepKaHui Ban 3a

3aBAaHHA 3HUXKYETbCA Ha 20%.

2. NNabopatopHi poboTn

Barosuii 6an - 3 6anu.

MaKcumanbHa KinbkicTb b6anis, ogepKaHMx Ha nabopaTtopHux 3aHATTAX (3 6anum x 5) aopisHioe 15 Ganis.

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

- nigrotyBatMca A0 BUKOHaHHA pobOTM, HanucaTW BAACHOPYY BiAMNOBIAI HA KOHTPOAbHI 3anUTaHHA A0
poboTu (He meHLwe 75% Big, ycix 3anuTaHb A0 poboTun);

- of4epKaTh AONYyCK A0 BUKOHAHHA poboTy;

- 30iCHUTN NabopPaTOPHUI EKCNEPUMEHT, BUKOHYHOYUI BCi MYHKTU NOPAAKY BUKOHAHHA poboTM Ta 06pobKM
eKCnepuMeHTaIbHUX AAaHWNX, 3a3HAYEHi Yy NPOTOKONI 4,0 PO60TH; OXaltHO 3aNOBHUTM NPOTOKO/ Ta BUKOHATH
HeobxiaHi rpadivuHi NnobyaoBM HA MinimeTpoBOMY Manepi; BUKOHATU MeTy pob0oTM Ta HaNMCaTU BUCHOBOK;

- 34aTW TEOPETUYHY YacTUHY poboTu Yepes TecTyBaHHS abo cnisbeciay;

- BUNPABUTM 3ayBa*KeHHA BUKNaAaua

3apaxoBaHa po60Ta OLiHIOETLCA HACTYMHUM YUHOM:

- NMOBHa NpaBuW/ibHa BiaNoBiab 6e3 3ayBarkeHb- 2,5 - 3 6anu

- HEenoBHa BiANOBIAb, HASIBHICTb 3ayBaXKeHb A0 poboTtn - 1,5 - 2 6anu

- 3a[0Bi/fibHa BiANOBIAb, HASBHICTb CYTTEBMX 3ayBarkeHb 40 poboTn 0,5 — 1 6an

- HeniaroToBneHicTb A0 nabopaTopHoi pobotn — 0 6anis

MNepe3paya ouiHeHOT poboT He nepeabayeHa.

CTpOK 3p4a4i NpoTOKOAy N1abopaTopHOi pob0OTHM — ABa TUXKHI Bif, AHA iT BUKOHAHHA. Y pa3i 3aTPUMKK 3aadi
GinbL HiXK Ha ABa TUXKHI NicnA BCTaHOBIEHOrO AeAnaliHy 6€3 NoBaXKHOI NPUUYMHK, O4epPKaHWUI Ban 3a poboTy
3HMKYETLCA Ha 20%.

3. MoaynbHUI KOHTPOb
MakKcrmanbHa KinbKictb 6anis 3a MKP gopisHtoe 19 6anis, o BKAtoYae 6anmn 33 NCbMOBE BUKOHAHHA po60TH
Ta YCHWUI 3axuct. PoboTa BUMKOHYETbCS Bif PYKM B 30WNTI abo Ha nuctax A4, rpadikn Ta KpecsieHHA — Ha
minimeTposomy nanepi. HeobxigHa HaABHICTb TUTY/NbHOI CTOPIHKM, YMOB 33aAay BiAMOBIAHOro BapiaHTy,
MaJIlOHKIB [0 33a4ay, AeTasibHOro Oonucy po3B’A3aHHA 3343y 3 NOTPIOHMMM NOACHEHHAMM, BUBEAEHHAM
dopmyn Ta NoeTanHUMM 0BYUCNEHHAMM, @ TAKOXK BUCHOBKY A0 PO6OTU. TUTYNbHY CTOPIHKY Ta YMOBM 3a4a4
MOXHa po3gpyKyBaTu. lNicna Toro Ak NMcbMoBa poboTa 3apaxoBaHa, MOXK/MBE NPOBEAEHHA YCHOTO 3aXMCTy
poboTu:
- NOBHWI NPaBUbHUI PO3B’A30K BCix 3aBaaHb MKP Ta noBHa npaBuW/bHa BignoBiab Ha BCi NUTaHHA Nig,
yac 3axucty pobotu — 19 6anis
- HaABHICTb NOMWIOK B PO3B’A3aHHI 3aBAaHb abo HenoBHa BiAMNOBIAb HA MUTAHHA Mi4 Yac 3aXUCTY, B
3a/1eXKHOCTI Bif, KiNbKOCTi 3a4a4 Ta Bianosiaen Ha nutaHHa — (10-18 6anis)
- HafABHICTb MOMMW/IOK B pO3B’A3aHHI 3aBAaHb Ta BiACYTHICTb 3aXMCTY, B 3a/IEXKHOCTI Bif, KiNbKOCTI 3agay—
(1-9 6anis)
- HenpaBuAbHe po3B’A3aHHA 3aBAaHb — 0 Hanis



MepecknapaHHs pe3ynbtatieB MKP He nepea6aueHo.

CTPOK BUKOHAHHA NMCbMOBOI YacTMHM MKP — aBa TUXKHI Bif, AHA 1T OronoweHHA. Y pasi 3aTpMMKK 34adi
6iNbl Hi’K HA ABA TWMXKHI NicnA BCTAHOBNEHOro AepnanHy 6e3 noBaXKHOi NPUYUHMK, ofeprKaHui Han
3HUKYETLCA Ha 20%.

3aoxouyBanbHi Ta wrpadHi 6anu:
3aoxouyBanbHi 6an MOXKHa 3apobUTK ANLLE NPOTATOM HABYANIbHOTO CEMECTPY.

— 3a NpaBWAbHY BiANOBIAb Ha MUTAHHA Nig Y4ac 06roBopPeHHA Ha NeKuii cTyaeHT oTpumye +0,5 6anu;

— 32 3alHATTA NPM30BOro MiCUA Ha BCEYKPAIHCLKIM/MiXKHapOAHil CTyAeHTCbKIM oniMmniagi, TYpHipi, KOHKypCi
TOLWO 3 AncumMnNiHn «DiznKa» CTyAeHT OTPUMYE 3a nepe micue +7 6anis, 3a 2 - 3 micue +5 6anis, 3a 4 - 5
micue +3 6anu;

— 3a MiAroToBKY Te€3 Ta y4yacTb Yy BCEYKPATHCbKiN/MiKHAPOAHIN CTYAEHTCbKIN KOHpepeHLUil 3 AucUMnNiHK
«®di3nKa» cTyaeHT oTpUMye +5 H6anis;

— 3a nigrotosky Ta nyb6nikauito AOCAIAHULBKOI/OrNaA0Boi cTaTTi Yy $GaxoBOMy KypHani 3 AUCUUMNIHK
«®di3nKa» cTyaeHT oTpUMye +7 6anis.

3aoxo4yBasbHi 6311 BPaxoBYHOTLCA TiZIbKWM HA EK3aMeHi MiCA OTPMMaHHA AOMNYCKY.
[opaTkoBi 6ann 3a NpoxoaKeHHA aganTtauinHoro Kypcy 3 ¢isukm Big IMAO KMl im. Irops CikopcbKoro
HapaxoBYHOTbCA BiANOBIAHO A0 6anis, BKasaHWUX y cepTudikaTi, NicnA OTPMMAHHSA AONYCKY 40 €K3aMeHY.

LWTpadHi 6ann moxHa ogeprKath 3a

— MNOpPYWEHHA NPUHLMNIB aKagemiyHoi pobpouyecHocTi: 6ann 3a pobOTy, Npu 34advi AKOI BUABNEHI
NopyLeHHA NPUHLMNIB aKageMiYHOi 40BPOYECHOCTI, aHYNIOOTLCA;

— TMOPYLWEHHA NPUHLMMIB €TUKN Ta J06POYECHOCTI BUKOPUCTAHHA LWITYYHOTO iHTENeKTy: 6anun 3a poboty
aHYNOI0THCS;

— HecBOevacHe nogaHHA MKP — BTpaTa MOXK/IMBOCTI 3apobutn 6aam 3a 3axuct MKP.

Cyma Barosux 6anis KOHTPO/IbHUX 3aX04iB NPOTAroM | cemecTpy CKnaaae:
Rc =16 + 15+ 19 = 50 6anis

HeobxigHoO yMOBOK AOMNYCKY A0 €K3aMeHYy € 3apaxXyBaHHA BCiX N1abopaTopHUX pobiT, BCiX MNPAKTUYHUX
pob6iT Ta BUKOHaHHA MKP, a TakoX CTapTOBUI penTUHI He meHWwe 60% Bia Rc, To6To 30 6ani..

Ek3ameHauyiliHa cknadoea wkKanun aopisHioe: Re = 50 6anis
TakMM UMHOM, PEUTMHIOBA LLIKaNa 3 AMCUMUMNJIIHW CKNaaacE:

R =50+ 50 = 100 6anis.

KpuTtepii BU3HaueHHA 6a/1bHOI OLiHKU Ha eK3aMeHi
MoBHa BiANOBiAb Ha TEOPETUYHI NTaHHSA bineta (He meHLwwe 90% noTpibHOI iHpopmali), BUpiweHa
3a/4a4a, NOBHA BiAMOBIAb Ha AOAATKOBI MMTaHHSA NO BUBYEHIM Temi - 45 - 50 6anis.
JocTaTHbO MOBHA BiANOBIAb Ha TEOPETUYHi NMUTaHHA 6ineta ( He MeHwe 75% noTpibHOT iHPopmaLi),
BUpilleHa 3a4a4a, HenoBHa BiANOBiAb Ha A0AaTKOBI NUTAHHA MO BUBYEHI Temi - 38 - 44 6anis.
HenoBHa BianoBiAb Ha TeopeTUYHi NuTaHHA bineta ( He meHwe 60% noTpibHOI iHPopMmaLi), BUpilLeHa
3a/4a4a, He BigNOBiAb HA A04ATKOBI MUTAHHA NO BMBYEHIl Temi - 30 - 37 6anis.
HesapnosifibHa BignoBiab Ha TEOpPETUYHI NUTAHHA 6ineta, NOMUAKM NPU BUPIiLLEHHI 3a4a4i, BianoBiab Ha
A04AaTKOBI NUTaHHA Mo BUBYEHI Temi - 5 — 29 6anis.
HesaposinbHa BignoBiAb Ha TEOPETUMYHI MUTaHHA 6GineTa, He BMpilWleHa 3ajaya Ta He BiAMNOBiAb Ha
[04aTKOBI NMTaHHSA No BMBYeHil Temi - 0 6anis.
Ons oTpumaHHA cTyaeHTamu BignosiaHux ouiHoK (ECTS Ta TpaauuiiHUX) MOro penTuHrosa oOLjiHKa RD
nepeBoAUTbLCA 3riAHO TabauLi:



Tabnuus BignoBigHOCTI penTUHrosmx 6anis oUiHKAM 3a YHIBEPCUTETCbKOLO LLKaNoto:

Kinbkictb banis OujiHKa
100-95 BiamiHHO
94-85 Lye nobpe
84-75 Jobpe
74-65 3340Bi/IbHO
64-60 JocTtaTHbO
MeHwe 60 He3agoBiNbHO
He BMKOHaHi ymoBu gonycKy He gonyweHo

NV WNRE
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9. flogaTtKoBa iHpopmauia 3 aucumnnniHm (0CBiITHbOro KOMMNOHEHTA)

MUTaHHA 0O cemecTpOBOro KOHTPOIO:
EnektpuuHnin 3apag,. OuckpeTHiCTb 3apaay. 3akoH 36epeXeHHA 3apAay. 3akoH KynoHa.
EnektpunuHe none. Hanpy»KeHicTb eNeKTPMYHOro NoiA TOYKOBOTO 3apaay.
MpunHUMN cynepno3uuii enekTpudHmx nonis. CMAOoBI NiHil.
EnektpuuHnii aunons. Mone enekTpmuyHOro AMnons.
MoOMEHT c1Au, WO Ai€ HA AMNONb B eNeKTPUYHOMY noni. EHepria aunona B enekTpmuyHomy noani.
MeTog, audepeHLUitoBaHHA-IHTErpyBaHHA ANA PO3PAXYHKY eNeKTPUYHUX NONIB.
MoTik BeKTOpa Hanpy»eHocTi. Teopema MNaycca gna enekTpoCcTaTMYHOro NossA B BaKyyMi.
MNone piBHOMIPHO 3apAAMKEHOI, HECKIHYEHHO MNPOTAMHOI NAOWMHI. [lone miK ABOMA HECKiHYEeHHO
NPOTAXHMUMM PiISHOMMEHHO 3apASKEHUMU NapaNeIbHUMU NAOLLMHAMM.
MNone 3apagxKeHoro unniHapa.
Mone 3apagrkeHoi chepu.
PoboTa cun eneKkTpocTaTMyHOro noas. UMpKynauia BeKTopa HanpyKEHOCTi e/IEKTPUYHOTO NOAS.
MoTeHUiaNbHUIM XapaKTep enekTPocTaTUYHOro nossA. MNoteHuian. EKBiNnoTeHUiaIbHi NOBEPXHi
MoTeHuian NonA TOYKOBOrO 3apAdy i NOAA, CTBOPIHOBAHOIO CMCTEMOK TOUKOBMX 3apAgiB. PisHuMuUA
noTeHLuianis.
3B’A30K MiXK HANPYKEHICTIO N1eKTPUYHOIO NOoJIA | NOTEHLIa/IOM.
EnekTpuyHe none B AienekTpukax. MonapHi i HenonApHi AienekTpuku. AUNONbHUNA MOMEHT
fpienekTpuka.
MonAapisauia gienekTpukis. BekTop nonapusadii.
Hanpy»eHicTb eIeKTPUYHOro NoAA B AieneKTpuKy. LieneKTpuyHa NPOHUKHICTb.
Teopema laycca ans nonsa B AieneKTpuKy. 3B'A30K BEKTOPIB D - 3MmilLeHHA, E — Hanpy»XeHicTi, P —
nonapusauii.
MpoBigHNKN B €NEKTPOCTaTUHHOMY MO,
EnekTpuyHa €MHICTb BiAOKpPEM/IEHOro NpoBigHMKA. EnekTpuyHa eMHicTb KoHAeHcaTopa. Mnockui
KOHAeHcaTop.
EHepria 3apagXeHoro npoBigHUKa, CUCTEMU 3apAOKEHUX MPOBIAHUKIB | KOHAEHCATOpPA.
EHepria enekTpmMyHOro nons. N'ycTMHa eHeprii eneKTPUYHOro NoAA B Aie/IEKTPUKY i BaKyyMi.
EnekTpuyHnin cTpym. XapaKTepuCTUKM €NEKTPUYHOIO CTPYMY: CUIA CTPYMY, BEKTOP FYCTUHU CTPYMY.
EnekTpopyuwinHa cnna gxkepena ctpymy. Hanpyra.
3akoH Oma ans oAHOpPIAHOT AiNAHKM Kona. ENekTpuuHuic onip, NnMTOMMIA onip. 3afeKHicTb onopy
NPOBIAHWMKIB Bif4 TeMnepaTypu.
3akoH Oma B gndepeHuianbHit dopmi. lMUToma eNneKkTponpoBigHICTb.
3akoH Oma gna HeogHOPIAHOT AiNAHKK Kona. 3akoH Oma gna 3aMKHEHOro Kona.
3akoH [Ixkoyna - leHua. PoboTa i noTyxHicTb cTpymy. KK axepena ctpymy.
Mpasuna Kipxroda.
MarHiTHe none B BaKyymi. MarHiTHUM MOMEHT KOHTYPY 3i CTPyMOM. BEKTOp MarHiTHOI iHAyKUii. CunoBi
NiHii mardiTHoro noasa (3.1).
3aKkoH bio-CaBapa-/lannaca. lMpuHUMN cynepno3unuii MarHiTHMUX Nosis
MarHiTHe none NPAMOro cTpymy.
MarHiTHe none Kpyrosoro cTpymy.
Cuna Amnepa. Bsaemogis npoBigHUKiB 3i cTpymom
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Cvna NopeHua. Pyx 3apaaKeHoi YaCTUHKU B MarHiTHoOMy noni.

3aMKHYTUM KOHTYpP 3i cTpyMmOM. MarHiTHUA MOMeHT. MOMEHT CUMAM WO A€ Ha KOHTYp 3i CTPYMOM Yy
30BHIiLUHBOMY MArHiTHOMY Noi.

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

MarHiTHe none coneHoiaa.

MarniTHe none Topoiga.

MarHiTHM noTik. Teopema laycca Ana marHiTHoOro nons.

PoboTa nepemiweHHA NPOBigHMKA 3i CTPYMOM B NOCTiIMHOMY MArHiTHOMY MnoJi.

MarniTHe none B pe4yoBuHi. MarHiTHi MOMEHTU aTOMIB.

BeKTop HamarHivyeHocTi. HanpyXeHicTb MarHiTHoro nonA. MarHiTHa NPOHMUKHICTb PEYOBUHMN.

Buan marHetukis: [liamarHeTuku, napamarHeTMKkn, pepomarHeTmkm. MarHiTHa NPOHUKHICTb | MarHiTHe
none marHeTuKiB.

3aKOH eNneKTpoOMarHiTHoI iHAyKuii. Mpasuno JleHua.

ABuLLe camoiHayKLUii. IHOYKTUBHICTb. EnekTpopyLWwitHa cuna camoiHAayKu,i.

CTpymu nNpu po3MMKaHHI Ta 3aMUKaHHI Kona.

EHepria marHiTHoro nons. N'yctuHa eHeprii MarHitHoro nona.

OcHosu Teopii Makcsenna.

Mepwe piBHAHHA MaKceenna. 3akoH Papagen - Makcsenna.

CtpyMm 3miweHHA. 3akoH Amnepa-Makcsenna.

TpeTte i yeTBepTE PiBHAHHA Makcsenna.

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

Po3B’A30K cucTeMu piBHAHb Makceenna.

EnektpomarHiTHa xBunsa

Po6ouy nporpamy HaBuYanbHOI gucumnainm (cunabyc):

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

YxBaneHo kadeapoto 3aranbHoi GpisnKku Ta moaentoBaHHA ¢isnyHMX npouecis (npotokon Ne 1/06-25 sig,
25.06.25)

Noroa)xeHo MetoaunyHoto kKomicieto HH IAT (npotokon Ne 6 Big, 27.06.2025 p.)



