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MoBa BUKNagaHHA
IHpopmauis npo
KepiBHMKa Kypcy /
BUKNaAavis

Po3mileHHA Kypcy

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

G IHXeHepia, BUpOOHULTBO Ta ByAiBHULTBO
G12. ABiaLiliHa Ta paKeTHO-KOCMiYHa TeXHiKa
JliTaku i BepTONbLOTH.
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, aoueHT, 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
¢axoBux KomneTeHTHOCTE:

Kadepgpa 3aranbHoi ¢pi3Mku ta

— ®K 10 3HaHHA meToaiB AMdEpPeHLiMHOro YMC/IEHHA, aHaNiTUYHOI reomeTpii, NiHiHOT anrebpu,
iHTEerpasbHOro YNCNEHHA, PO3B'A3aHHA ANdepPEHLIMHUX PIBHAHb, NEPETBOPEHHA aHANITUYHUX DYHKL,iIN

— OK 14 3paTHICTb BUKOHYBATM aepOgMHAMIYHI PO3PaXYHKM NiTaKiB i BEPTONbOTIB

— @K 18 3paTHicTb 3abe3nevyBatM OyHKLUiOHAAbHY Ta TEXHO/IOrYHY B3aEMO3aMiHHICTb €/leMEeHTIB
KOHCTPYKLiM NOBITPSHUX cyaeH

Micna 3aCBOEHHA HABYa/AbHOI AUCUMNAIHU CTYAEHTU MAlOTb NPOAEMOHCTPYBATM TaKi NpOrpamHi
pe3ynbTaTh HaBYaHHA:

— MPH 24 BukoHyBaTV ANdEpPEHLINHE YNCNEHHSA, BAKOPUCTOBYBATU METOAM aHaNiTUYHOI reomeTpii Ta
NiHiNHOI anrebpu, BMKOHYBATW iHTErpasbHi YMCNEHHA, PO3B’A3yBaTM AUbEpeHLiHi PiBHAHHA,
nepeTBOPIOBATU AHANITUYHI PYHKLT

— MPH 29 MogentoBaTn 3a A0MNOMOrOK CKiHUEHHUX €/IeMEeHTIB KOHCTPYKLUIi AiTafbHUX anaparTis.
Bu3HauaTK, Ha nigctasi pe3ynbTaTiB CKiIHYEHHO-€NEMEHTHOrO aHani3y Hanpy»eHogedopMOBaHOro
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CTaHy, BigNOBIAHICTb KOHCTPYKLIT abo ii enemeHTiB yMOBaM MiLLHOCTi Zi@HOro TUMY NiTaNAbHOro anapaTy
— MMPH 31 AHanisyBaTtu pe3ynbTati TpybHOro aepoaMHamMiYHOro eKCnepuMeHTY, Ta BUKOPUCTOBYBATMH iX
ONA BU3HAUYEHHA ONTUMANbHOT aepogMHamivyHOi KoHirypauii niTanbHOro anapaTty Ta MOro eflIeMeHTIB

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

MpepmeT HaBYaZIbHOI AUCUMNAIHU - OCHOBHI MOHATTA NPO TaKi po3dinu ©i3uMKK, 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 piavH.

Micna 3aCBOEHHA HaBYANbHOI ANCLUUNIHU CTYAEHT NOBUHEH 3HATU Ta BMITU BUKOPUCTOBYBATU 3HAHHA
dyHAAMEHTaNbHUX HaYK, WO /ieXKaTb B OCHOBI BiANOBiAHOI cneuianisauii iHKeHepii, Ha piBHi, HeobxigHoOMYy
ANA AOCATHEeHHA iHWWX pe3ynbTaTiB OCBITHLOI NPOrpamm; 3HaT pPo3ainu ismKku, Wo nexaTtb B OCHOBI Kypcy,
Ha piBHi, HEOOXiAHOMY ANA AOCATHEHHA IHLWMX Pe3ynbTaTiB Nporpamum, B TOMy YMCAi MaTK NeBHY 06i3HaHicTb
OO0 OCTaHHIX AocArHeHb @i3MKU. PO3yMiTM OCHOBHI 3aKOHM NEBHUX Po3A4iniB ¢i3MKM, Ta NPUHLUNK
po3B’A3aHHA Qi3MYHMX 33434, @ TAKOXK 3B’A30K TAKMUX 3a4a4 3 MPUKAALHUMMU iHKEHEPHUMM 3a4a4aMMU.

CTyoeHT noBMHEH YMITM NOEAHYBATU TEOPil0 i MPAKTUKY ANA po3B'A3yBaHHA 3aBAaHb Oi3nKu;
3aCTOCOBYBATU NPUHLMMM CUCTEMHOTO aHaNi3y, NPUYMHHO-HACNIAKOBUX 3B’A3KIB MiXK 3HaUyLWMMK GpaKTopamum
Ta HAYKOBMMMU i TEXHIYHUMMW PiLLEHHAMM, WO NPUAMAIOTBCA Mif Yac PO3B'A3aHHA CKNAAHUX Pi3MUYHMX 3343Y;
3Haxo4MTK NOTPiIOHY iHPopMaLito y NniTepaTypi, KOHCYNbTYBAaTUCA | BUKOPUCTOBYBATM HayKoBi 6a3n gaHUX Ta
iHWI BignoBigHI AXepena iHPopmaLii 3 MeTol AeTasbHOITO BUBYEHHA i AOCNIAKEHHA iHXKEHEPHUX MUTaHb
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
CKNIaZi KOMaHAM; 34aTHICTb ePEKTUBHO BUKOPUCTOBYBATM TEXHIYHY NiTEPATYpPY Ta iHWI AXepena iHpopmaLii
y ranysi iHxeHepii Ta ¢i3nKku.

2. T[MpepekBi3auTU Ta NOCTPEKBI3UTU AUCLUNAIHK (MicLe B CTPYKTYPHO-NOriYHiA cXemi HaBYaHHA 3a
BifgNOBiAHOO OCBITHLOIO NPOrpamoto)
Ona ycniwHOro 3acBOEHHA AMCUMNAIHM CTYAEHT MNOBMHEH MaTM 6a30BMIM piBeHb 3HaHb LWKiAbHOI
nporpamu 3 ¢isaMKn Ta MaTeEMaTUKW.
MixaucumnnniHapHi 38’ A3KK:
- npepeksianTn: 30 11.1 «di3nKa. YactmHa 1. MexaHika. MonekynapHa ¢pisnKka»
- noctpekBisntn: MO 01 «AepokKocmiyHe maTepiano3HaBcTtBo», MO 05 «MexaHika maTepianis i
KOHCTpYKLin», MO 06 «AeporigpomexaHika», 30 17 «TeopeTU4yHa MexaHiKa»

3. 3micT HaBYabHOI AUCLUUNAIHM
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KpegutHuii mogynb 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
MoTiKk BeKTopa E. Teopema laycca ana enekTpoctaTMYHOro nona Ta il gudepeHuianbHa ¢dopma.
JnBepreHuia BekTopa E. UnpKynauia i potop BeKkTopa E. Teopema CToKca.
O6uncneHHA HaNPYXeHOCTi AeAKUX HANPOCTILIMX eNeKTPOCTaTUYHUX NONIB Ha OCHOBI Teopemu laycca.
O6unCNeHHA HaNPY»KeHOCTi NONA 3apAAMKEHOI NNOLWMHN Ta ABOX NAapaneNbHUX NAOWMH, Nona chepuyHoi
NOBEPXHi i PIBHOMIPHO 3apPAAMKEHOI KyNi Ta HECKIHYEHHO A0Broro npPAMOro pPiBHOMIPHO 3apAAXKeEHOro
umninapa.
MoTeHuWian eneKTPOCTaTUYHOrO NonA
MoTeHUian eneKkTPOCTaTUYHOrO NOANA, MPUHLMN Ccynepnosuuii nonis pas noteHuiana. 3B’A30K MiX
NnoTeHLiaiIOM Ta HanpyeHicTio. EKBiNOTEeHUianbHi noBepxHi. PoboTa npu nepemilleHHi enNeKkTpU4Horo

3apAgay B eNeKTpocTaTUYHOMY noAi. Teopema Npo uMpKynauito sektopa E .
3.2. [lieneKTpu1K Ta NPOBIAHUK B 30BHiLLHbOMY €/1IeKTPOCTaTUYHOMY Noni
Oienektpukn. MonsapHi i HenonApHi monekynu. EnektpuuHuii aunonb. Monspusauia gienekTpukis. Onuc
€/IeKTPUYHOrO nNoAa B  AdieNleKTpukax. EnektpuuHe 3miweHHA D. [OvBepreHuis BeKTopa D.
CerHeToeneKkTpuKu.
MpoBigHMK B 30BHILLHbOMY €N1eKTpOCTaTUYHOMY noni. PiBHoBara 3apAaais Ha NPoOBIAHUKY.
3.3. EneKTpuyHa EMHicTb
ENneKkTpoeMHicTb BigoKpemneHoro npoBigHWKa. B3aemHa enekTpoemHictb. KoHpaeHcaTtopu. [nockuig,
UMAIHAPUYHWM, CPEePUUYHMIN 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. NOCTIMHUA 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, xoyns-JleHua. Po6oTa Ta NOTYXKHiCTb NOCTINHOrO CTpyMmy.
KKA axepena ctpymy. Mpasuna Kipxroda ana posranyeHux Kin.

5. ENEKTPOMAIHETU3M
5.1. MarHiTHe none i 1Ooro xapakTepucTkm
MarHiTHe none B Bakyymi. BeKTop marHiTHOI iHAyKUii. MarHiTHe none pyxomoro 3apsagy. Cunosi niHii
MarHiTHoro nons. MpuHUKMN cynepno3uuii marHiTHMX nonis. 3akoH bio-Casapa-/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. MarHiTHUA MOMEHT KOHTYpY 3i cTpymom. MoMeHT 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.
Unpkynsuis sektopa B . 3akoH Amnepa (3aKoH MNOBHOro CTpymy). BUxpoBuidA 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. XBUJ/IbOBA ONTUKA
6.1 Ceitno. IHTepdepeHuina ciTna
KopnycKynapHO-XxBMIbOBa NpMUpPOLa CBiT/N1a. 3aKOHU NiHIMHOT ONTUKKU. POTOMETPUYHI XapaKTepPUCTUKM Ta iX
Be/IMuMHKU. CBITNO fAK e/IeKTpoMarHiTHa xBuasa. IHTepdepeHuia cBiTna. PospaxyHok iHTepdepeHUinHoi
KapTuHu. Cnocobu cnoctepexeHHs iHTepdepeHuii. IHTepdepeHLia Ha TOHKUX NaiBKax. IHTepdepomeTpu.

6.2. OudpakKuia csitna
Asnwe audpakuii. MpuHumnn MonreHca-dOperHens. Andpakuis PpeHens Big KPyrnoro oTBOPY i Kpyrioro
aucka. Oudpakuia OpayHrodepa Big wWwinvHm Ta Big, rpatkn. AundpaKuia peHTreHiBCbKMX MNPOMEHIB.
lfonorpadis.
6.3. MpupoaHe i nonapusoBaHe CBITNO
3akoH Manioca. MonApusauis npu  3a70MAeHHI Ta BigbwusaHHi. [MonApusauis npu noasiMnHomy
NPOMeEHE3aN0MAEHHI.
6.4. Bsaemogis csitna 3 pe4oBMHOIO
Oucnepcia ceitna. O6epTaHHA NaoWwMHKN Nonapusadii. llornnMHaHHA Ta po3citoBaHHA CBiTAA.

7. KBAHTOBA ONTUKA
7.1. TennoBe BUNPOMiHIOBaHHA
TennoBe BMNPOMIHIOBAHHA i NtOMiHecLeHLUiA. BunpomiHioBanbHA Ta NOr/IMHAaNAbHA 34aTHICTb Tifa, 3aKOH
Kipxroda. 3akoH CredaHa-bonbumaHa. 3aKOH 3mileHHA BiHa. Popmyna Penes-[xkiHca.
7.2. ®oTOHMU
doToHM Ta ix BnactmsocTi. PoToedekT. Popmyna MNnaHKa Ana Tena0BOro BUNPOMIHIOBAHHSA. [asbmiBHe
peHTreHiBCbKe BUNPOMIHIOBAHHA.
8. ATOMHA ®I3UKA

8.1. bopoBcbKa Teopia aToma BOAHIO
3aKOHOMIPHOCTI B aTOMHKMX cnekTpax. Moaeni atoma TomcoHa i Pesepdopaa. MNoctynatm bopa.
DOocnigpn ®panka i Nepua. EnemeHTapHa bopoBcbKa Teopia aToma BOAH!IO.



8.2. XBMnbOBi BNAaCTUBOCTI MiIKPOYaCTUHOK
rinotesa ge bponns, XxBUNbOBI BNACTMBOCTI MiIKPOYaCTUHOK. MpMHUMN HeBMU3HavyeHocTen leli3eHbepra.
8.3. PiBHAHHA WpepiHrepa
PiBHAHHA L peaiHrepa gna HecTawioHapHOro i ctauioHapHoro nona. ®isnyHMin 3micT i BNACTUBOCTI XBUbOBOI
bYHKLIT «nciy.

4. HasuanbHi marepianu Ta pecypcum
basoBa niteparypa:

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. [lpo3ageHko, M. O. Crpetosuu.— 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

JopatKoBa nitepartypa:

1. I. M. Kyuepyk, I. T. Topbauyk, M. M. Jlyumnk, 3aranbHnint Kypc ®isnkun. T.2 Enektpuka i MarHetnsm. — K:
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HaB4YanbHUM KOHTEHT
5. MeTtoaunka onaHyBaHHA HaBYaJIbHOI AUCLUNAIHM (OCBITHDOrO KOMNOHEHTA)

3aranbHUA  METOAMYHMM  Niaxia, A0 BWKNAAAHHA HABYa/NbHOI  AUCUMNAIHM  BU3HAYAETbCA  AK
KOMYHIKaTUBHO-KOTHITUBHMI Ta Npo¢eciiHO OpPiEHTOBAHMMN, 3rigHO 3 AKMM Yy LLEHTPI OCBITHLOrO Npouecy
3HAaxXo4MTbCA CTYAEHT — Cy6’eKT HaBYaHHSA | MalibyTHIN HayKoBeL,b.

NeKuinHi 3aHATTA

Po3ain 3. ENIEKTPOCTATUKA

Tema 3.1. EnekTpoctaTuyHe nosae B BakKyymi
N-1. EneKTpocTaTUyHe none y BaKyymi. Enektpoctatmka. EnekTpuyHuiA 3apag Ta
Moro BnactueocTi. 3akoH KynoHa. HanpyxeHicTb nons. MpuHumMn cynepno3uuii
eNeKTpPMUYHMX nonis. MpadiyHe 306parkeHHA enekTpocTaTUdHMX nonis. MeTog
AndepeHLitoBaHHA-IHTErPYBAHHA ANA PO3PaxyHKY eN1eKTPOCTaTUYHOro NoAs.

N1-2. Onuc BeKTOpHOro nons. NoTiKk BEKTOPA HAaMPYXEHOCTi eNeKTPOCTaTUYHOrO
nona. Teopema Maycca. insepreHu,is BEKTOPA HaNPYXeHOCTi e/IeKTPOCTATUYHOIO
2 nons. Umpkynauia i potop BekTopa Hanpy*KeHocTi. Teopema CToKca.
O6uncneHHa HaNpyXXeHOCTi eNeKTPOCTaTUYHOrO NOJA Ha OCHOBIi Teopemwm
Faycca. O6uyMcneHHA HanpyXeHOoCTi Moss 3apAfMKeHoi MJOWWHM Ta [ABOX
napanenbHUX NAOWMH, Nons cepuyHOi NOBEPXHIi i PIBHOMIPHO 3apsaaKeHoT Kyni
Ta HECKIHYEHHO A40Broro NPAMOro PiBHOMIPHO 3apPAAKEHOr0 UMAiHgpa.



https://essuir.sumdu.edu.ua/bitstream-download/123456789/98809/3/Lysenko.pdf
https://essuir.sumdu.edu.ua/bitstream-download/123456789/98809/3/Lysenko.pdf
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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 TouKOBMX 3apagis. EHepria 3apAagrKeHoOro nposigHmKa. EHepria
3apAagKeHoro KoHaeHcatopa. EHepria enekTpocTtaTMYHOro 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 nposigHuMKiB. 3aKoH Oma gnAa 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 axepena ctpymy. Asuie HaaNpoBiAHOCTI

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 nosi. PoboTta npu nepemilwleHHi 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.

LUupKynauia BeKTopa iHAYKLii MarHiTHOro nons. 3aKoH NOBHOMO CTPyMy (3aKOH
AmMnepa). BUXpoBM xapaKTep MarHiTHoro nons. MarHiTHe nosie cosieHoiga i
Topoiga.

Tema 5.3. MarHitHe none B marHetukax. Knacuoikauia marHeTukis.




N-9. HamarHivyyBaHHA marHeTuKie. OnNMC MarHiTHOro nosna B MarHeTuKax.
MarHiTHUM  MOMEHT eneKkTpoHa | aToma. [ipomarHiTHe BiAHOWEHHA.
Napmopiscbka npeuecia. BeKTop HamarHiyeHocTi. MarHiTHa CNpPURHATAMBICTD i
NPOHMKHICTb MarHeTuKiB.

BeKkTop HampyXeHOCTi MarHiTHoOro nond. 3akoH Amnepa [AnA 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 €N1eKTPUYHMM 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 ryctTuHa eHeprii marHiTHoro 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 KonneaHHA. Pe3oHaHc.

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. [TOBHA cuctema pPiBHAHb
MakcBsenna B iHTerpanbHil i andepeHuianbHin popmax.

XBUNboBe pPIBHAHHA ONA eNeKTPOMArHiTHoro noaa. laocKka enekTpomarHiTHa
XBUNA B  OAHOPIAHOMY  CepefoBMLL, LWBUAKICTb  MOWMPEHHA  XBWUJII.
BMNPOMIHIOBAaHHA eNeKTPOMArHiTHMX XBWAb. EHepria enekTpomarHiTHOI XBuWAi.
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. Bzaemog,ifa cBiT/1a 3 pe4OBUMHOIKO

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 eNeKTpoCTaTUYHMX 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 npoBiaHKKIB. 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

NabopaTtopHi 3aHATTA
BukoHaHHA nabopaTopHux pobiT nepenbdayae: nornmbaeHHA 3HAHb 3 TEOPETUYHOrO Kypcy; HabyTTAa
HaBWKIB NNaHYBAHHA Ta NOCTAHOBKM €KCMEPUMEHTaNbHUX AOCAIAKEHDb; HAOYTTS HABUKIB CTaTUCTUYHOIO
0bUYMCNIEeHHA eKCnepuMMEHTaNIbHUX AaHUX Ta MPeACcTaBAeHHA iX 3a BUMOramMu Aitoyoi cTaHaapTu3aLlii;
eKCNepMMeHTaNbHY NepeBipKy BUKOHAHHA 3aKOHIB Qi3nKM.



Temu nabopatopHux pobir

Ne HasBa nabopatopHoi pobotn Kinbkictb
3/n ayAUTOPHMX
roguH
1 BcTynHe 3aHATTA (IHCTPYKTaXK 3 TEXHIKM 6e3neKkun) 2
2 2-1 B13Ha4yeHHsA onopy NpPoBigHMKA 3@ 40NOMOro MOCTa MNOCTIMHOTO 2

cTpymy (MocTa YiTcToHa)
2-2  BumiptoBaHHA eNeKTPopYLWiMHOI CUAN MeTOL0M KOMMNeHcaLii

2-3 BuW3HauYeHHA EMHOCTI KOHAEHCcaTOpa MeToAOM 6anicTUYHOro
rasbBaHomeTpa

2-4 BuBYEHHA eNIeKTPOHHOro ocuunorpada

3 2-5 BWBYEHHA eNeKTPOCTaTUYHOro NonA 2

2-9 Bu3HA4YeHHA NMTOMOrO 3apAay e/IeKTPOHa METOA0M MarHeTpoHa

4 2-11 3HiMaHHA KPMBOT HaMarHiYyBaHHA Ta NeTAi rictepesuncy 2
bepomarHeTuKiB y 3SMiHHUX MArHiTHUX NONAX

2-12 BumiptoBaHHA iHAYKLIT MarHiTHOro NOAA eNeKTpoOMarHiTa

5 2-7 [ocniaKeHHsA TepMoeneKkTpopyLWinHOT cnam 2

2-8 [ocnigrKeHHA TEPMOENEKTPOHHOI eMiCii

6 2-13 [ocnigrKeHHA BiIbHUX 3aracatoumnx KOAMBAHb Y KOHTYPI 2

2-14 BMBYEHHA BUMYLLEHUX KOJIMBAHb Y NOCNiAOBHOMY
KO/IMBANbHOMY KOHTYpI

7 3aKno4YHe 3aHATTA 2

BCbOIo roamnH 14

6. CamocrTiiiHa poboTa cTygeHTa

CamocTinHa poboTa CTyZeHTiB NOAArac y NiArotosu,i 3aBAaHb, OTPUMAHUX Ha nonepeaHix NeKuinHuX.
NPaKTUYHMX ab0 NabopaTopPHMX 3aHATTSAX.

3rigHO HaBYa/ZbHOMY MNAAHY NPOMOHYIOTbCA IHAMBIAYa/IbHI CEMeCTpoBi 3aBAaHHA Yy BUrAagi
CaMOCTIAHOIrO BMBYEHHA OKPEMUX TEOPETUYHUX MUTAHb, AKI He PO3rNA4aNMCh HA NeKUiax, Moay/bHOi
KOHTPO/IbHOI pO60TH, PO3B'A3KY 33434 Ha KOXKHOMY NPAKTUUYHOMY 3aHSTTI, NPOBEAEHHA PO3PaxyHKiB 3a
NepPBUHHUMU JaHUMKN, OTPUMAHUMM Ha N1aboPaTOPHUX 3aHATTAX.

MoniTnKa Ta KOHTPONb
7. MoniTMKa HaBYaNbHOI AUCLUNNIHW (OCBITHBOrO KOMMNOHEHTA)

B pamKax BUBYEHHA ANCUMUNAIHM CTaBUTbCA HAaCTYNHUI Nepenik BUMOT nepes, CTy4eHTOM:
— 060B'A3KOBe BiABIAYBAHHA NEKLi, NPAKTUYHUX, Ta NAOBOPATOPHUX 3aHATH;
— Ha 3aHATTAX yBaXHO Ta A06pOYECHO CTaBUTUCb A0 OTPMMAHOro MaTepiany, NPOABAATU AaKTUBHICTb Ta



NnoKasyBaTu HebanayKicTb A0 NpeameTy;

— CTYAEHT camocTiMHO odopmatoe nabopaTtopHy poboTy, 3rigHO NPOTOKONY, HAAa€E BMCHOBKM Ta

BiANOBiAi Ha KOHTPONbHI 3anuTaHHA. Mig Yac 3axmMcTy Ha 3aHATTI, abo Ha KOHcynbTauii, BignoBiaae Ha

NUTaHHA BMKNagaya;

— CTYAEHT CAMOCTIMHO BMKOHYE iHAMBIAYaNbHI 3aBAAHHA 3 NPAKTUKM, Ta Nig, 4ac 3aXUCTYy Ha 3aHATTI, abo

Ha KOHCyNbTaU,ji, BiANOBIAAE HAa NUTAHHA BUKNAOaYa;

— nepecknafaTv NPaKTUYHi Ta 1aboPaTOPHI 3aHATTA MOXKHA Ha KOHCYIbTaLil;

— 33CTOCOBYETbCA MOJIITUKA 3a0xodyBasNbHUX/WTpadHUX b6anis (gue. PCO), sKi CTyAeHT moxke 3apobuTu
NPOTArOM HaBYa/IbHOrO CEMECTPY; BCi 3a0Xo4yBasibHi 6@/ BpaxoBYOTbCA Ti/IbKM HA eK3aMeHi 32 YMOBM
AONYCKY;

— [OoAaTKoBi 6ann 3a NpoxomyKeHHA aganTtauiiHoro Kypcy 3 ¢isuku Big IMAO Kl im. Iropa CikopcbKoro
HapaxoBYyHTbCA BiANOBIAHO A0 6anis, BKasaHWX y cepTudikaTi, NicnA OTPMMAHHSA AOMYCKY A0 eK3aMeHY.

— NoAniTMKa Ta NPUMHUMOM akagemidyHoi aobpodecHocTi BM3HaueHi y posgini 3 Koaekcy uyecTi

HauioHanbHoOro TtexHiyHoro yHiBepcuteTy YKpaiHM «KUIBCbKUIA MONITEXHIYHUIA HCTUTYT imeHi lropsa

CikopcbKkoro». JeTtanbHiwe: https://kpi.ua/code.

- HOPMM eTMYHOI NOBEeAIHKW CTYAEeHTIB i NpauiBHUKIB BMU3HA4deHi y po3aini 2 Koaekcy uyecTi

HauioHanbHOro TexHi4Horo yHiBepcuteTy YKpaiHWM «KUIBCbKMIMA MONITEXHIYHUI iHCTUTYT iMeHi Irops

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

- NONITUKA BUKOPUCTAHHA LUTYYHOrO iHTENEKTY 4NA akagemidHoi gianbHocTi B8 KMl im. Iropa CikopcbKoro

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

B yHiBepcuTeTi BM3HAETbCA aKaZEMIYHO HeyeCHMM TaKi cnocobu BuKopucTaHHA mogenen LI, Aki

NopyLWYyTb NPUHLMIN A0O6POYECHOCTI Ta ETUKN A0CNIAXKEHb, HANPUKAAA,:

e BupgaHHA TeKkcTy, 3reHepoBaHoro LUl abo nepedpasosaHoro LUl BmicTy iHWKX AxKepen, 3a BAACHY
poboTy. BukopuctanHa WI gnAa aBTomMaTM4HOI reHepauii TekcTiB abo nepedpasyBaHHA HaABHOrO
KOHTEHTY 6e3 HaneXXHOro BKasaHHA AXKepes NOPyLIYE NPUHUUNM aBTOPCTBA Ta BBAXKAETHCA M/1AriaToM.

e CTBOpEHHA HenpaBAMBMX OaHUX | NpPeacTaB/eHHA iX AK NiATBEPAMKEHHA BIACHUX AO0CAIAMKEHb
(pabpukauia gaHmx).

- CTYLEHTU MaloTb NPABO OCKAPMKWUTU Pe3ynbTaTM KOHTPONbHUX 3axopgis, ane 060B’A3KOBO

aprymeHTOBaHO, MOACHMBLUWN 3 AKUM KPUTEPiEM He NOroAxKytTbCA BiANOBIAHO A0 OUJIHOYHOrO /MCTa

Ta/abo 3ayBaKeHb.

8. Buau KOHTPOJIIO Ta peiiTUHroBa CMCTEMA OLiHIOBAHHA pe3y/bTaTiB HaBuaHHA (PCO)

Buau KoHTpOAtO:

MOTOYHMIM KOHTPO/b: YCHE i MMCbMOBE ONMUTYBAHHA 3 TEMOK 3aHATb, BUKOHAHHA Ta 3aXMCT NPAKTUYHUX
3aBAaHb, BUKOHAHHA Ta 3aXMUcT NabopaTopHux pobit, MKP.

KaneHaapHM KOHTPOb: NPOBOAMUTLCA ABiYi HA CEMECTP AK MOHITOPUHI MOTOYHOrO CTaHY BUKOHAHHA BUMOT
cunabycy.

CemecTpOBMIN KOHTPO/Ib: EK3aMEeH.

PeUTUHT CTyAeHTa 3 AUCLUUNNIHU CKNAaJA€ETbCA 3 6aniB , WO BiH OTPMMYE 3a:
Cmapmoea cknadosa (HaB4anbHa poboTa y cemecTpi)

1. - BUKOHaHHA Ta 3axucT 6 1abopaTopHUX pobiT;

2. - BUKOHAHHSA Ta 3aXUCT NPAKTUYHMX 3aHATb;

3. - MOAYNbHY KOHTPOJIbHY PObOTY;
Exk3ameHauyiliHa cknadoea

4, - BignoBiAgb Ha eK3aMeHi.

Cuctema perTUHrosux 6anis Ta Kputepii ouiHIOBAHHA:
Cmapmoea cknadosa
1. MpaKTUYHi 3aHATTA
Barosuii 6an - 2 6anu.
MaKcMmanbHa KiNbKicTb 6aiB, oAeprKaHMX Ha NPAKTUYHUX 3aHATTAX (2 6anu x 8) AopiBHIOE 16 Hanis.
- BMKOHAHHS AOMalLHbOro 3aBAaHHA (He meHwe 75% BiA, ycix 3aBAaHb), akTMBHA pPoboTa Ha 3aHATTI, NOBHI


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

npasuAbHi Bignosigi - 2 6anu
- BMKOHAHHSA AOMaLLHbOro 3aBAaHHA (He meHwe 75% BiA ycix 3aBAaHb), NpaBW/IbHI HenoBHi Bignosiai — 1,6
6anu
- BMKOHAHHS A0MAaLLHbOro 3aBAaHHA (He MmeHLwe 75% BifA ycix 3aBAaHb), 3a40BinbHi Bignosigi — 1,2 6anis
- BMKOHAHHS A0MAaLLHbOro 3aBAaHHA (He meHwe 75% Bifa ycix 3aBaaHb) — 1 6an
- HEeBWKOHAHHA AOMALLHbOrO 3aBAaHHA, He3a40BiNbHa Bignosiab — 0 6anis
CTPOK BUKOHAHHA KOXHOO A0MALIHbOro 3aBAAHHA — ABa TUXKHI Bif AHA MOro OroNoWeHHSA. Y pasi 3aTpPUMKH
34a4i 6iNbLL HiXX Ha ABA TUXKHI Nicns BCTaHOBAEHOro AeAflaiHy 6e3 NoBaXKHOI NPUYMHK, oaepKaHu B6an 3a
3aBAAHHA 3HMKYETbCA Ha 20%.

2. NNabopaTopHi pob6oTn

Barosuii 6an - 3 6anw.

MaKcrMmanbHa KinbKicTb 6aniB, oaeprkaHMX Ha nabopaTopHUX 3aHATTAX (3 6ann x 5) aopisHioe 15 6anis.

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

- NigroTyBaTMcA A0 BMKOHAHHA pobOTM, HamMcaTM BNACHOPYY BiANOBIAI HA KOHTPOAbHI 3aMWUTaHHA A0
poboTn (He meHwwe 75% Big, ycix 3anuTaHb 40 poboTH);

- 04epKaTh JONyCcK A0 BUKOHAHHA poboTy;

- 34iNCHUTM NabopaToOpPHUI eKCNEPUMEHT, BUKOHYHOYI BCi MYHKTU NOPALKY BUKOHAHHA po60TM Ta 06p0obKM
eKCNepUMEHTA/IbHUX AaHMX, 3a3HAYEHI Y NPOTOKOI A0 pO6OTH; OXaltHO 3aNOBHUTM NPOTOKO/ Ta BUKOHATH
HeobxigHi rpadivuHi NnobyaoBM Ha minimeTpoBOMy Nanepi; BUKOHATU MeTy poboTH Ta HaNnMCcaTU BUCHOBOK;

- 34aTV TEOPETUYHY YacTUHY poboTK Yepes TecTyBaHHs abo cnisbeciay;

- BMMPaBWUTK 3ayBaXKEHHA BMKIaAaua

3apaxoBaHa pob0oTa OLHIOETLCS HACTYNMHUM YNHOM:

- NOBHa NpaBW/bHa BignNoBiab 6e3 3ayBaxKeHb- 2,5 - 3 6banun

- HEenoBHa BiANOBIAb, HAsIBHICTb 3ayBaXKeHb A0 poboTu - 1,5 - 2 6banu

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

- HenigroToBneHicTb A0 nabopaTopHoi pobotn — 0 Hanis

Mepe3aaya ouiHeHoi poboTK He nepepbaveHa.

CTpOK 3p4a4i NpoTOKOAy 1abopaTopHOi Ppob0OTHM — ABa TUXKHI Bif, AHA iT BUKOHAHHA. Y pa3i 3aTPUMKK 3aadi
6inbl Hi*K Ha ABa TUXKHI NicA BCTAHOBJIEHOTO AeANaliHy 6€3 NoBaXKHOI NPUUYMHK, OJEPKaHUI 6an 3a poboTy
3HUMKYETLCA Ha 20%.

3. MoaynbHUU KOHTPO/b
MaKcumanbHa KinbKicTb 6anis 3a MKP gopisHtoe 19 6anis, Lo BKAOYA€E 6anun 32 NMCbMOBE BUKOHAHHSA poboTn
Ta YCHUI 3axuct. PoboTa BUMKOHYETbCA Bif PYKM B 30WNTI abo Ha nuctax A4, rpadikn Ta Kpec/ieHHA — Ha
MminimeTposomy nanepi. HeobxigHa HaABHICTb TUTY/NbHOI CTOPIHKM, YMOB 33aAay BiAMOBIAHOro BapiaHTy,
Mas/IloOHKIB 40 3a4ay, AEeTafibHOro OnMcy pPo3B’A3aHHA 3a4ad 3 NOTPIOGHMMU MOACHEHHAMW, BUBEAEHHAM
dopmyn Ta noeTanHMMKM 0BUYMCNEHHAMM, @ TAKOXK BUCHOBKY A0 POo60TU. TUTY/NbHY CTOPIHKY Ta YMOBM 3aau
MOXKHa po3apyKyBaTu. licns Toro sk nMcbMoBa poboTa 3apaxoBaHa, MOXK/IMBE NPOBEAEHHA YCHOIO 3aXUCTY
poboTu:
- NMOBHWI NPaBUAbHUI PO3B’A30K BCiX 3aBAaHb MKP Ta noBHa nNpaBuabHa BigNOBIAb Ha BCi NUTaHHA Nig
yac 3axucty pobotu — 19 6anis
- HafABHICTb NOMMWIOK B PO3B’A3aHHI 3aBAaHb abo HeEMOBHA BigMNOBiAb HA NUTAHHA Nig Yac 3axuUcTy, B
3a/1eXKHOCTI Bif, KiNbKOCTi 3a4a4 Ta Bianosiaen Ha nutaHHa — (10-18 6anis)
- HafABHICTb MOMW/IOK B pO3B’A3aHHI 3aBAaHb Ta BiACYTHICTb 3aXMCTY, B 3a/IEXKHOCTI Bif, KiNbKOCTI 3aga4—
(1-9 6anis)
- HenpaBuabHe po3B’A3aHHA 3aBAaHb — 0 Hanis

MepecknapaHHs pe3ynbtatieB MKP He nepea6aueHo.

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



3aoxouyBanbHi Ta wrpadHi 6anu:
3aoxo4yBanbHi 6ann MoXHa 3apodbUTKU NLe NPOTATOM HAaBYaA/IbHOTO CEMECTPY.

— 3a NpaBW/IbHY BiAMNOBiAb HAa NUTAHHA Nig Yac 06roBopeHHs Ha NekLii cTyaeHT oTpumye +0,5 6anu;

— 32 3alHATTA NPM30BOro MiCUA Ha BCEYKPAIHCLKIM/MiXKHapOAHil CTyAeHTCbKIM oniMmniagi, TYpHipi, KOHKypCi
TOLWO 3 AncumMnNiHn «DisnKa» CTyAeHT OTPUMYE 3a nepwe 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 KOHpepeHLUii 3 AUcUMnNiHK
«®Pi3nKa» CTyaeHT oTpUMye +5 6anis;

— 3a nigrotosky Ta nyb6nikauilo AOCAIAHULBKOI/OrNaA0Boi cTaTTi y $GaxoBOMy KypHani 3 AUCUUMNIHK
«®Pi3nKa» CTyaeHT oTpUMye +7 6anis.

3aoxo4yBanbHi 63 BPaxoBYHOTLCA TiZIbKM HA €K3aMeHi NicaA OTPMMaHHA AOMNYCKY.
[opaTkoBi 6ann 3a NpoxoaKeHHA aganTtauinHoro Kypcy 3 ¢isukm Big IMAO KMl im. Irops CikopcbKkoro
HapaxoBYyHTbCA BiANOBIAHO A0 6anis, BKasaHWUX y cepTudikaTi, NicNA OTPMMAHHA AONYCKY 40 €K3aMeEHY.

LWTpadHi 6ann moxHa ogeprkath 3a

— MNOpPYWEHHA NPUHLMNIB aKagemiyHoi pobpouyecHocTi: 6ann 3a pobOTy, Npu 34advi AKOI BUABNEHI
NOPYLLUEHHS NPUHUMMIB akaaeMidyHOoi 406pPOUYECHOCTI, aHY/IIOHTbLCS;

— 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 6aniB KOHTPONbHUX 3aXOAiIB NPOTArOM | cemecTpy CKnaaae:
Rc=16 +15+ 19 =50 6anis
HeobxigHoO yMOBOK AOMNYCKY A0 €K3aMeHYy € 3apaxXyBaHHA BCiX N1abopaTopHUX pobiT, BCiX NPAKTUYHUX
pobiT Ta BUKOHaHHA MKP, a TakoX CTapTOBUI penTUHT He meHWwe 60% Bia Rc, To6T0 30 6ani..

Ek3ameHauyiliHa cknadoea wKanun gopisHioe: Re = 50 6anis
TaKMM YMHOM, PEUTMHIOBA LWKaNa 3 AUCUMNIHMN CKNaaaE:

R =50+ 50 = 100 6anis.

Kputepii BU3HaueHHA 6aNbHOT OLiHKM Ha eK3amMeHi
MoBHa BiANOBiAb Ha TEOPETUYHI NTaHHSA bineta (He meHwwe 90% noTpibHOI iHpopmali), BUpiweHa
3a4a4a, NOBHA BiAMOBIAb Ha A0AATKOBI MMTaHHSA NO BUBYEHIM Temi - 45 - 50 6anis.
[ocTaTHbO MOBHA BiAMNOBIAb HAa TEOPETUYHI NUTaHHA bineta ( He meHwe 75% noTpibHoOI iHPopmaLii),
BUpilleHa 3a4a4a, HeNoBHa BiANOBiAb Ha A0A4ATKOBI NUTAHHA MO BUBYEHI Temi - 38 - 44 6anis.
HenosHa BignoBiab Ha TeopeTU4Hi NUTaHHA Gineta ( He meHwe 60% noTpibHOI iHGOPMaUi), BUpiWEeHa
3a4a4a, He BiANoBiAb Ha A0AATKOBI NUTaHHA NO BUBYEHil Temi - 30 - 37 6anis.
HesaposifbHa BignoBiAb Ha TEOPETUYHI NUTAHHA 6ineta, MOMUAKN NMPWU BUPpILLIEHH] 3a4ad4i, BigNOBiAb Ha
[0AAaTKOBi NUTaHHA Mo BUBYEHi Temi - 5 — 29 6anis.
HesapgoBinbHa BiANOBiAb Ha TEOPETUMYHI NMUTaHHA bGineTa, He BMpilleHa 3agadya Ta He BiANOBiAb Ha
[04aTKOBI NMTaHHSA No BMBYeHil Temi - 0 6anis.
Ona oTpuUMmaHHA cTyaeHTamu BignosigaHux ouiHoK (ECTS Ta TpaauuiiHUX) MOro penTuHroBa oLiHKa RD
nepeBoAUTbLCA 3riAHO TabauLi:

Tabnuuga BignoBiAHOCTI peMTUHroBMx 6aniB OLIHKaM 33 YHIBEPCUTETCbKOIO LLIKa0I0:

KinbkicTb 6anis OuiHKa
100-95 BiamiHHO
94-85 Oye nobpe
84-75 Hobpe
74-65 3a/10Bi/IbHO
64-60 JocTaTHbO
MeHwe 60 He3aposinbHO
He BMKOHaHi ymoBu A0NYCKy He ponyuweHo
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9. flogaTtKoBa iHpopmauia 3 aucumnnniHm (OCBiITHbOro KOMMNOHEHTA)

MUTaHHA 4O CEMEeCTPOBOro KOHTPOIO:
EnekTpuuHnii 3apag,. AUCKpeTHicTb 3apagy. 3aKoH 36epekeHHs 3apagy. 3akoH KynoHa.
EnekTpmyHe none. HanpyXeHiCcTb eNeKTPUYHOro NosAa TOYKOBOroO 3apaay.
MpuHUKMN cynepno3ulii enekTpudyHmMx nonis. CUAOBI NiHil.
EnektpuuHnii annons. Mone enekTpuyHOro AMnons.
MoMeHT c1u, Wo Ai€ Ha AMNO0Nb B eNeKTPUYHOMY noni. EHepria Aunona B enekTpuyHoMy nodi.
MeTopg, audepeHLUitoBaHHA-IHTErpyBaHHA ANA PO3PAXYHKY eNeKTPUYHUX MONIB.
MNoTik BEKTOpa HanpyKeHocTi. Teopema lNaycca ana enekTpocTaTMYHOro NoaA B BaKyyMmi.
MNone piBHOMIpPHO 3apAAMKEHOI, HECKIHYEeHHO MNPOTAMHOI NAOWMHI. Mone miK ABOMA HECKiHYEeHHO
NPOTAXHMUMM PiISHOMMEHHO 3aPAAKEHUMU NAPANENbHUMU NAOWMHAMM.
MNone 3apagXeHoro unniHapa.
Mone 3apagrkeHoi chepw.
PoboTa cmn eneKkTpoctaTMYHOro noas. LMpKynauia BeKTopa HanpyKeHOCTi e/IEKTPUYHOIO NOoAS.
MoTeHUiaNbHUI XapaKTep enekTpPocTaTUYHOro nossA. MNoteHuian. EKBiNnoTeHUiaibHi NOBEPXHi
MoTeHLUian nonA TOYKOBOro 3apAdy i NoAA, CTBOPHOBAHOIO CUCTEMOKO TOUKOBMX 3apAagis. PisHuuA
noTeHuianis.
3B’A30K MiXK HaMNPYKEHICTIO eN1eKTPUYHOIO NOJIA | NOTEHLIa/I0M.
EnektpnyHe none B pgienektpukax. [MonapHi i HenonapHi AgienekTpukn. OMNONAbHUIA MOMEHT
AieneKkTpuKa.
Monapisauia gienekTpukis. BekTop nonapumsadii.
Hanpy»eHicTb eNeKTPUYHOro Noasa B AieNeKTPpUKy. LienekTpruyHa NPOHMKHICTb.
Teopema laycca ans nonsa B AieneKTpuKy. 3B'A30K BEKTOPIB D - 3MmilLeHHA, E — HanpyXeHicTi, P —
nonapusawuii.
MpoBiAHNKN B €NeKTPOCTAaTUHHOMY MO,
EnekTpnyHa eMHICTb BiAOKPEMIEHOIO MPOBIAHWKA. EneKTpuyHa eMHiCTb KOHAeHcaTopa. nockuii
KOHAEeHcaTop.
EHepria 3apagXeHoro npoBigHUKa, CUCTEMU 3apAOKEHUX MPOBIAHUKIB | KOHAEHCATOpPa.
EHepria enekTpmMyHOro nonsa. N'ycTMHa eHeprii eNeKTPMYHOIo NONA B AIe/IEKTPUKY | BaKYyMi.
EnekTpnyHuniA cTpym. XapaKTepUCTUKM ENEKTPUYHOIO CTPYMY: CUAa CTPYMY, BEKTOP FYCTUHU CTPYMY.
EnekTpopyuwinHa cnna grkepena ctpymy. Hanpyra.
3akoH Oma ans oAHOpPIAHOI AiNAHKM Kona. ENeKkTpuyHuiA onip, nMToMMIA onip. 3afieKHicTb onopy
NPOBIAHMKIB Bif TemnepaTypu.
3akoH Oma B andepeHuianbHii dopmi. lMUToMa eNekTPoNpPoBiAHICTb.
3akoH Oma gna HeogHOPIAHOT AiNAHKK Kona. 3akoH Oma gna 3aMKHEHOro Kona.
3akoH xkoynsa - leHua. PoboTa i noTyxHicTb cTpymy. KK axepena ctpymy.
MpaBuna Kipxroda.
MarHiTHe none B BakKyymi. MarHiTHUM MOMEHT KOHTYPY 3i CTPYMOM. BeKTop marHiTHOT iHAYKUii. Cnnosi
NiHii mardiTHoro noasa (3.1).
3aKkoH bio-CaBapa-/lannaca. lMpuHUMN cynepno3unuii MarHiTHUX Nonis
MarHiTHe none NPAMOro CTpymy.
MarHiTHe nose KpyroBoro CTpymy.
Cuna Amnepa. Bsaemogis npoBigHUKiB 3i cTpymom
Cuna JlopeHua. Pyx 3apAaaKeHoi YaCTUHKM B MarHiTHOMYy novi.
3aMKHYTUM KOHTYp 3i cTpymom. MarHiTHUiM momeHT. MOMEHT CMAN WO AJ€ Ha KOHTYP 3i CTPYMOM Yy
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 NOCTiIMHOMY MArHiTHOMY Mnoi.
MarniTHe none B pe4yoBuHi. MarHiTHi MOMEHTU aTOMIB.
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BeKkTop HamarHiyeHocTi. Hanpy»eHicTb MarHiTHoro nona. MarHiTHa NPOHUKHICTb pe4oBUHN.

Buan marHetumkis: [liamarHeTnkum, napamarHeTMKn, pepomarHeTmkn. MarHiTHa NPOHUKHICTb | MarHiTHe
noJsie MarHeTuKiB.

3aKOoH eneKTpomarHiTHoOl iHayKuii. NMpasuno SleHua.

AlBMwe camoiHAyKUii. IHAYKTUBHICTb. EneKTpopywiliHa cuna camoiHAyKLii.

CTpymu npu po3mMUKaAHHI Ta 3aMMKaHHI Kona.

EHepria marHiTHoro nonA. l'yctuHa eHeprii MmarHiTHOro nons.

OcHoBsu Teopii MaKcsenna.

Mepwe piBHAHHA MakcBenna. 3akoH Papagen - MaKkcsenna.

Ctpym 3miweHHA. 3akoH Amnepa-Makcsenna.

TpeTe i yeTBepTe piBHAHHA Makceenna.

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

Po3B’A30K cucTeMu piBHAHb Makceenna.

EnektpomarHiTHa xBunsa

Po6ouy nporpamy HaB4YanbHOI gucumnaiim (cunabyc):

CKNapgeHo: A0UeHT, KaHaMaaT ¢is.-maT. Hayk, YypcaHoBa MapuHa BanepiisHa.

YxBaneHo kadenpoto 3aranbHoi GpisvKku Ta moaentoBaHHA ¢isnyHux npouecis (npotokon Ne 1/06-25 Big,
25.06.25)

NoropykeHo MeTtoaunyHoto Komicieto HH IAT (npoTokon Ne 6 Big 27.06.2025 p.)



