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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 NpautoBaTM y KOMaHAi
— 3K 13 3paTtHicTb PO3yMiTM OCHOBHi 3aKOHW, TEOPEMMU, METOAN BULLOI MaTeMaTUKK, i3nKn,

TEOPETUYHOI MEXaHIKK, XiMil, ENeKTPOTEXHIKK
MicnAa 3aCBOEHHA HaBYaNbHOI AUCUUNAIHU CTYAEHTU MaloTb NPOAEMOHCTPYBATU TaKi MpoOrpamHi
pe3ynbTaTh HaBYaHHA:

— TIPH 24 3HaTth Ta BMIiTM 3aCTOCOBYBATU OCHOBHI 3aKOHWU, TEOPEMMU, METOAM BULLOI MaTEMATUKN,
di3NKN, TEOPETUYHOI MEXAHIKK, XiMii, eNeKTPOTEXHIKN.

MeTo BMBYEHHA AUCUMNNIHWN € GOPMYBAHHA Y MaibyTHiX PaxiBLiB CTINKMX 3HAHb 3 KypCy 3araibHOI
bi3nKK, YMIHHA BMKOPMUCTOBYBATM OTPMMAHHI 3HAHHA MNPV NOAANbLWIOMY HABYAHHI, @ TAKOX Yy CBOIl
NPaKTUYHIN AiANbHOCTI.

MpepmeT HaBYaNbHOI AUCUMNAIHU - OCHOBHI MOHATTA NPO TaKi po3ainu ¢i3nmKKM, AK MexaHiKa,

MonekynapHa ¢i3mMKa, OCHOBHI 3aKOHW i NPUHLUNKN PyXy TBEPAMX Tifl, AMHAMIKM Pi3HUX 06’€EKTIB, 3arasbHi
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NMOHATTA NPO MeXaHiYHi KONMBAHHA, MOJIEKY/IAPHO-KIHETUYHA Teopif, OCHOBHI 3aKOHW TepPMOAMHAMIKMN i
MONEKYNAPHOI Gi3NKK rasis i piguH.

Micna 3aCBOEHHA HaBYaNbHOI ANCUNNIHU CTYAEHT NOBUHEH 3HATU Ta BMITU BUKOPUCTOBYBATU 3HAHHA
dbyHAAMEHTaNbHUX HaYK, WO /ieXKaTb B OCHOBI BiANOBiAHOI cneuianisauii iHKeHepii, Ha piBHi, HeobxigHOMY
ANA AOCATHEHHA iHWWX pe3ybTaTiB OCBITHbOI NPOrpamMu; 3HATK PO3A4inn GisnKKM, WO NexaTb B OCHOBI Kypcy,
Ha piBHi, HEOOXiAHOMY ANA AOCATHEHHA IHLWMX Pe3ynbTaTiB NPorpamm, B TOMy YMCAi MaTK NeBHy 06i3HaHICTb
WOoA0 OCTaHHiX AocArHeHb Oi3nMKW. PO3ymiTM OCHOBHI 3aKOHM NEeBHUX po3ainis isMKKM, Ta NPUHUMMK
po3B’A3aHHA i3MUYHMX 33434, A TAKOXK 3B’A30K TaKMX 33434 3 NPUKAALHUMM iHKEHEPHUMM 3a4a4aMMU.

CTynoeHT noBMHEH YMITM NOEAHYBATU TEOPit0 i MPAKTUKY AN po3B'A3yBaHHA 3aBAaHb Oi3nKu;
3aCTOCOBYBATM NPUHLMMN CUCTEMHOTO aHaNi3y, MPUYMHHO-HACNIAKOBUX 3B’ A3KIB MiXK 3HAUyLWMMKM haKTopamm
Ta HAYKOBMMM | TEXHIYHMMM PilLEHHAMM, LLO NPUIMMAOTLCA Nig Yac pPo3B’A3aHHA CKAAAHUX Gi3UYHMX 3a4aY;
3Haxo4MTK NOTPiIOHY iHPOpMaLito y NiTepaTypi, KOHCYNbTYBAaTUCA | BUKOPMUCTOBYBATM HayKoBi 6a3n gaHUx Ta
iHWIi BignoBigHI oXepena iHPopmaLii 3 MeTO AEeTaNbHOIO BUBYEHHA | AOCAIAKEHHA iHXEHEPHUX NUTaHb
Bi4MNOBIAHO A0 cneuianisaui;

CtyaeHTn 3406yayThb BOCBIA 3aCTOCOBYBATM 3HAHHA | PO3YMiIHHA HAayKOBUX GaKTiB, KOHLENLiN, Teopin,
NPUMHUMNIB | MeToAiB, HEOBXiAHMX ANA PO3YMIHHA i3MKKM, Y CTaHAAPTHUX | HECTAaHOAPTHUX CUTyauisx Y
Me)Kax BMMOI HaBYa/bHOI NPOrpaMmn A0 pe3ynbTaTiB HAaBYAHHA; 34aTHICTb A0 abCTPAKTHOrO MUCNEHHS,
aHani3y Ta CMHTE3Y; 34aTHICTb NPUMMATM OBFPYHTOBAHI PilleHHA; 34aTHICTb MPaLLOBAaTM aBTOHOMHO Ta Y
CKNaAji KOMaHAW; 34aTHICTb ePpEKTUBHO BUKOPUCTOBYBATM TEXHIYHY NiTepaTypy Ta iHWi AxKepena iHpopmalii
y ranysi iHxeHepii Ta ¢isnKu.

2. T[MpepekBi3auTK Ta NOCTPEKBI3UTU AUCLUNIHK (MicLe B CTPYKTYPHO-NOTYHIA CXemi HaBYaHHA 3a
BiANOBiAHOIO OCBITHLOIO NPOrpamoto)

Ona ycnillHOro 3aCBOEHHA AUCLUUMNAIHM CTYAEHT MOBMHEH MaTu 0a30BUIA piBeHb 3HaHb LWKIiJIbHOI
nporpamu 3 ¢isaMKn Ta MaTeEMaTUKW.
MixaucumnnniHapHi 38’ A3KK:
- npepkBi3nTK: 30 11.1 «di3mKa. YactnuHa 1. MexaHika. MoneKkynapHa ¢i3mka»
noctpeksiantn: 30 17 «TeopeTuyHa mexaHika», MO 01 «AepoKocmiyHe MmaTepiano3HaBcTBo», MO 03
«ligporazoganHamika Ta TepMOgMHaAMIKa»

3. 3micT HaBYaNbHOI AUCUUNNIHU
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KpegutHuii mogynob 2.
«ENEKTPOMATIHETU3M. ONTUKA. ATOMHA ®I3UKA»

3. E/IEKTPOCTATUKA
3.1. EneKTpocTaTUyHEe Nnoae B BaKyymi
EnekTpocTatmKka. ENneKTpuyHWiA 3apas i Moro BNacTMBOCTI. 3aKOH 36epeXKeHHs eNeKTPUYHMX 3apALiB. 3aKOH
KynoHa. EnektpoctatnyHe none. HanpyeHictb nona. MpuHunn cynepnosuLii eNekTpuyHux nonis. NpadivyHe
306paKeHHA eNnekTpoCTaTMyHMx nonis. MeToa paudepeHUitoBaHHA-IHTErpyBaHHA AN  PO3PaxyHKy
€NeKTPOoCTaTUYHOro nons.



Onuc BeKTOpHOro nonsa

MoTik BeKTopa E. Teopema laycca ana enekTpoctaTMYHoro nona Ta il gudepeHuianbHa dopma.
[nsepreHuia sektopa E . Uupkynauis i potop Bektopa E . Teopema CTokca.

O6unCcNeHHA HanNpY>KeHOCTi AeAKUX HAMNPOCTILLMX eIeKTPOCTAaTUYHMX NOoJiB Ha OCHOBI Teopemu lNaycca.
ObuncneHHA Hanpy*KeHOCTI NonA 3apAAKEHOI NAOWMHM Ta ABOX NapanesbHUX NAOWMH, Noas chepuyHoi
NOBEPXHi i PIBHOMIPHO 3apA4MKEHOI Kyni Ta HeCKiHYeHHO AO0Broro npAMoOro PiBHOMIPHO 3apAAXKEHOro
unniHgpa.

MoTeHuian eneKkTpocTaTMYHOro NoaA

MoTeHuian eneKkTPoCcTaTUYHOro MoAs, MNPUHUMN cynepno3uuii nonis Ans noTeHuiana. 3B'A30K MiX
noTeHLiaioM Ta HanpyKeHicTio. EKBiNoTeHUianbHi noBepxHi. PoboTta npu nepemilleHHi enekTpu4Horo

3apAay B e/IeKTPOCTAaTUYHOMY NoJii. Teopema nNpo UMpKyA[uito Bektopa E.
3.2. lieneKTpuK Ta NPOBiAHUK B 30BHILLHbOMY €/1IeKTPOCTaTUMHOMY NOAi
Oienektpukn. MonsapHi i HenonApHi monekynu. EnektpuuHuii aunonb. Monspusauia gienekTpukis. Onuc

eNIeKTPUYHOTO MONA B  AjeNeKTpuKax. EnexkTpuuHe 3miweHHa D. [veepreHuia Bektopa D.
CerHeToeneKTpuKM.
MpoBiAHMK B 30BHILLHbOMY €1EKTPOCTaTUYHOMY MOAI. PiBHOBara 3apA4is Ha NPOBIAHMKY.
3.3. EneKTpuyHa EMHIiCTb

EnekTpoeEMHiCcTb BigOKpemneHoro nposigHWKa. B3aemHa enekTpoemHicTb. KoHpgeHcatopu. [Mnockui,
UMNIHAPUYHUIA, ChEePUUYHUIN KOHAEHCATOP Ta X EMHICTb. 3'€4HAHHA KOHAEHCATOPIB.

3.4. EHepria eNeKTpOCTaTUYHOro nNons
EHepria cuctemun TOuKOoBMX 3apAagis. EHepria 3apagrKeHoro nposigHuKa. EHepria  3apagkeHoro
KoHAaeHcaTopa. EHepria enekTpocTatMyHoOro nons.

4. NOCTINHWUW ENEKTPUYHUNA CTPYM
4.1. NocTiNHMI eNeKTPUYHMUIA CTPYM Ta MOro XapaKTePUCTUKU
ENeKTpuYHniA CTpyMm, NOCTiIMHWIA Ta 3MIHHMA CTPYM, CWAA i TYCTUHA CTpyMy. PiBHAHHA HenepepBHOCTI.
EnektpopyuwinHa cuna. Hanpyra. 3akoHn Oma, Jxoyna-JleHua. Po6oTa Ta NOTYXKHICTb NOCTIMHOIO CTPYMY.
KK axxepena ctpymy. Mpasuna Kipxroda ana posranyKeHux Kin.

5. ENEKTPOMAIHETU3M
5.1. MarHiTHe none i ioro xapakTepucTMku
MarHiTHe none B Bakyymi. BeKTop marHiTHOI iHAyKLUii. MarHiTHe none pyxomoro 3apagy. Cunosi niHii
MarHiTHoro nons. MpuHUMN cynepno3uLii marHiTHMX nonis. 3akoH bio-Casapa-/lannaca. MarHitHe none
NPAMOro Ta KOJI0BOTO CTPYMIB.
Cwna NopeHua. Pyx 3apaaxeHnx YaCTUHOK B MArHiTHOMY i eIeKTpMYHOMY nonax. LLIMKNOTpoH.
Cvna Amnepa. Bzaemogaia NnpoBigHMKIB 3i CTPYMOM.
3aMKHYTUI KOHTYpP 3i CTPYMOM Yy MarHiTHomy noni. MarHiTHUIA MOMEHT KOHTYpY 3i cTpymom. MomeHT cun,
O Ai€ HAa KOHTYp 3i CTPYMOM B MarHiTHomy noni. Pob6oTta npu nepemilleHHi KOHTypy 3i cTpymom B
MarHiTHomy noni. Pob6oTa nepemilleHHs NPOBiAHWKA 3i CTPYMOM B NOCTIMHOMY MarHiTHoOMy noJi.
5.2. 3akoH Amnepa.

MoTik BeKTOpa iHAYKLUii marHiTHoro nons B . Teopema laycca ans marHitHoro nona. [lnsepreHuisa BeKTopa

B.
UunpKynauis sektopa B . 3akoH Amnepa (3aKOH MOBHOro CTPymy). BUXpOBUIA XxapaKTep MarHiTHoro nons.

PoTop BeKkTOpa B. Teopema CToKca Ana marHitHoro nosa. MarHitHe nose coneHoiga i Topoiga.

5.3. MarHiTtHe none B marHeTukax. Knacuoikauia marHeTukis
HamarHiyyBaHHA marHeTMKiB. ONMC MarHiTHOro NoaA B MarHeTuKax. MarHiTHM MOMEHT efleKTPOHa i aToma.
BekTOop HamarHiyeHocTi. MarHiTHa CNpUMHATAMBICTL | NPOHUKHICTb MarHeTuKiB. BeKkTop Hanpy*KeHoCTi

marHitHoro nons H . 3akoH Amnepa gna sBektopa H . PoTop BekTopa H .
[iamarHeTnKkn, napamarHeTuKn, pepomarHeTmkn. HamarHidyBaHHA i nepemarHiyyBaHHA depomarHeTuKiB.
MarHiTHM rictepesuc.

5.4. EneKTpomarHiTHa iHgyKuia
B3aEMO3B’A30K MiXK €NeKTPUYHUM Ta MarHiTHUM nonem. EnektpomarHiTHa iHAYKLUiA, 3akoH Papages.



Mpaswnno MeHua. Ctpymu dyko.
OndepeHuianbHa dopma y3aranbHeHOro 3akoHy Papages.
Asnwe camoiHAayKuii. IHAYKTUBHICTb. B3aemoiHayKuia. CTpymu Npu pO3MUKaAHHI | 3aMUKaHHI Kona.
EHepria marHiTHOro nona ctpymy. EHepria i ryctTmHa eHeprii marHiTHoro nons.
5.5. EneKTpoMarHiTHi KOJIMBaHHA
KBasicTauioHapHui cTpym. [itodi 3Ha4YeHHA CUMAM CTPyMy i Hanpyru. BekTopHi giarpamu. KonnsanbHui
KOHTYp. Hesracatoui BinibHi KOAMBaHHA. 3racatodi KOAMBAHHA. BUMyLLeHi KonneaHHA. Pe3oHaHc.
5.6. EneKktpomarHitHe none
Buxpose eneKktpuyHe none. CTpym 3miweHHA. EnekTpomarHiTHe nose. 3arajibHa XapaKTepucTuKa Teopii
MakcBenna. XapakTepucTuka piBHAHb Makcsesnna. [oBHa cuctema piBHAHb MaKcBenna B iHTerpanbHil i
andepeHuianbHin opmax. XBMNboBE PIBHAHHA ANA €NeKTPOMArHiTHOro Nons.
5.7. EneKTpomarHiTtHi xsuni
MnocKka eneKkTpomarHiTHa xBuAnA. MNNoCKa enekTpomarHiTHa XBUNA B O4HOPIAHOMY cepefoBMLLI, WBUAKICTb
NOLWNPEHHA XBWAI. BUNpOMIiHIOBaHHA enemMeHTapHOro Annons. BUNpomiHioBaHHA eNeKTPOMarHiTHUX XBUb.
Hdocnign lepua.
EHepria enekTpomarHitHOI xBuAi. MoTiK eHeprii. BekTop YMmoBa-loiTiHra.
6. XBU/IbOBA ONTUKA
6.1 Citno. IHTepdepeHuisn ceitTna
KopnycKynapHO-xBnM1boBa NpMpoga CBiT/1a. 3aKOHWU NiHIMHOT ONTUKK. DOTOMETPUYHI XapaKTEPUCTUKM Ta iX
BeNnYMHKU. CBITNO AK enekTpomarHiTHa xBuAAa. IHTepdepeHLuia cBiTna. Po3paxyHoK iHTepdepeHUinHoi
KapTuHWU. Cnocobu cnocteperkeHHA iHTepdepeHLuii. IHTepdepeHLia Ha TOHKUX NAaiBKax. IHTepdepomeTpu.
6.2. AudpakKuisa csitha
Asnwe andpakyii. MpuHumnn MonreHca-Pperens. Aundpakuia PpeHena Big KpPyrnoro oTBOPY i Kpyrnoro
aucka. Oudpakuia dpayHrodepa Big WinvHM Ta Big, rpatin. AundpaKkuia peHTreHiBCbKMX MNPOMEHIB.
lfonorpaois.
6.3. MpupoaHe i nonapusoBaHe CBIiTNO
3akoH Mantoca. MMonspusauis npu  3an0MAeHHi Ta BigbwusaHHi. [lonApusauia npu noasiMHomy
NPOMEHE3aN0OMNEHHI.
6.4. B3aemog,ifa cBiTNa 3 peYOBUHOKO
Ouncnepcia ceitna. O6epTaHHA NNOWMHM Nonspm3ayii. NornMHaHHA Ta Po3CitoBaHHA CBiTAa.
7. KBAHTOBA ONTUKA
7.1. TennoBe BUNPOMiIHIOBaHHA
TennoBe BUNPOMIHIOBAHHA i NtomiHecueHUia. BunpomiHioBanbHa Ta NOrAMHaNbHa 34aTHICTb Tifla, 3aKOH
Kipxroga. 3akoH CredaHa-bonbumaHa. 3aKoH 3milLeHHA BiHa. Popmyna Penea-[kiHca.
7.2. ®OoTOHMU
®oToHM Ta ix BnactmeocTi. PotoedekT. Popmyna lMNnaHKa ANA TeNNOBOro BUNPOMIHIOBAHHA. fanbmiBHe
peHTreHiBCbKe BUNPOMIHIOBAHHA.
8. ATOMHA ®I3UKA
8.1. bopoBcbKa Teopisi aToma BOAHIO
3aKOHOMIPHOCTI B aTOMHMX cnekTpax. Moaeni atoma TomcoHa i Pesepdopaa. Moctynatn bopa.
Hocnign ®paHka i Nepua. EnemeHTapHa bopoBcbKa Teopia aToma BOAHIO.
8.2. XBunboBi BNaCTUBOCTi MiKPOYACTUHOK
lnotesa ge bpoiinna, XBUAbOBI BNACTUBOCTI MiKpo4acTUHOK. MpMHUMN HEBM3HaYeHocTen en3eHbepra.
8.3. PiBHAHHA WpepiHrepa
PisHAHHA LW peaiHrepa ana HectauioHapHOro i ctauioHapHoro noasa. ®isMyHMin 3micT i BNaCTUBOCTI XBU/IbOBOI
DYHKLUIT «nci».
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HaB4YanbHUM KOHTEHT
5. MeTtoauka onaHyBaHHA HaBYa/bHOI AUCLUNAIHM (OCBITHDOrO KOMNOHEHTA)

3aranbHUM  METOAMYHMM  Niaxia, A0 BWKNAAAHHA HABYa/NbHOI  AWUCUMNAIHM  BU3HAYAETbCA  AK
KOMYHIKaTUBHO-KOTHITUBHMI Ta NPo¢decitHO OpiEHTOBAHWUIA, 3riAHO 3 AKMM Yy LEHTPi OCBITHbOro npoLecy
3HAXOANUTLCA CTYAEHT — cy6’eKT HaBYaHHA | MaNbYTHIN HayKoBeLb.

NeKuinHi 3aHATTA

Po3pin 3. ENIEKTPOCTATUKA

Tema 3.1. EneKktpoctaTuuHe nosae B BaKyymi
N-1. EnekTpocTaTuyHe none y BakKyymi. Enektpoctatmka. EnektpmuuHmin 3apsg Ta
noro BnactueocTi. 3akoH KynoHa. HanpyxeHicTb nons. MpuHumMn cynepnosunuii
eNeKkTpuyYHMX nonis. MpadiyHe 306parkeHHA eneKkTpocTaTUYHUX nonis. MeTop,
AndepeHLitoBaHHA-IHTErPYBaAHHA ANA PO3PaxyHKY e/IeKTPOCTAaTUYHOrO NoNs.

N-2. Onuc BeKTOpHOro nona. NoTiK BEKTOpa HaNpPy*KeHOCTi eNeKTPOCTaTUYHOrO
nonsa. Teopema lMaycca. lusepreHuia BEKTOPa HaNpPy»XeHOCTi eNeKTPOCTaTUYHOro
2 nons. Umpkynauyia i potop BekTopa Hanpy*KeHocTi. Teopema CToKca.
O6uYMNCNEeHHA HaMNpPyXXeHOCTi eNIeKTPOCTaTUUHOro MNojA Ha OCHOBi Teopemu
Faycca. O6uyMcneHHA HanpyXeHOoCTi MoAs 3apAfMKeHol NAOWMHKM Ta [ABOX
napanenbHUX NAOWMH, NoNs chepUYHOi NOBEPXHI i PIBHOMIPHO 3apAaKeHOI KyAi
Ta HECKIHYeHHO A,0Broro NPAMOro PiBHOMIPHO 3apA4KEHOro uuaiHapa.

N-3. NoTeHuUian eneKTpoCTaTUYHOro NoAsA. [oTeHLian enekTPoCcTaTUYHOro NoAs,
NPUHUMN cynepnos3uLii nonis Ana noTeHujiana. 3B'A30K MiXK MOTeHLjias oM Ta
3 HanpyKeHicTio. EKBiNoTeHujanbHi noBepxHi. PoboTa npu nepemilleHHi
€NeKTPUYHOro 3apAaay B e/IeKTPOCTAaTUYHOMY noai. Teopema npo LUPKyAALito
BEKTOpPA HANpPYXEeHOCTi eNeKTPOoCTaTUYHOro Nons.

Tema 3.2. [lieneKkTpuK Ta NpoBiAHUK B 30BHILUHbOMY €/1eKTPOCTaTUHHOMY NOIi.

Tema 3.3. EneKTpuyHa EMHiCTb.

Tema 3.4. EHepria enekTpuyHoro nons
N-4. EneKTpocTaTUuHe nose B gieNeKTpukax. [ienektpuku. NMonspHi i HenonspHi
4 Mmonekynu. EnekTpuuHuin  aunono. MNonapusauia aienektpukis. Onuc
€NeKTPUYHOro MoNA B AieneKTpuKkax. BekTop enekTpuyHoro 3miweHHA. Teopema
laycca Ana BeKTOpy eNeKTPUYHOro 3MilLeHHA.
MpoBigHMK Yy 30BHIWWHbOMY €NeKTPOCTaTUYHOMY noni. PiBHoBara 3apAafis Ha
NPOBIAHUKY.



https://essuir.sumdu.edu.ua/bitstream-download/123456789/98809/3/Lysenko.pdf
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EnekTpoemHictb. KOHAeHcaToOpu. ENeKTPOEMHICTb BiAOKpEMIEHOrO NPOBiIAHMKA.
B3aemHa enektpoemHictb. KoHaeHcaTopu. MNAOCKMIA, UMNIHAPUYHUIA, cHepUYHUIA
KOHAEeHCAaTopM Ta iX EMHIiCTb. 3'€AHAHHA KOHAEHCATOPIB.

EHepria cuctemn TouKoBUX 3apagis. EHepria 3apagKeHoro nposigHuKa. EHepria
3apAL4KEHOro KoHAeHcaTopa. EHepria enekTPOCTaTUYHOroO NonA.

Posgin 4. NOCTIMHUNA ENEKTPUYHUN CTPYM

Tema 4.1. MocTiHWMIA @NEeKTPUUYHUI CTPYM Ta MOro XapaKTepPUCTUKKU

N-5. EnekTpuyHuii ctpym. PiBHAHHA HenepepBHOCTI. MOCTIMHUIA eneKkTpUYHUI
CTPYM, cuAa i ryctuHa ctpymy. Onip nposigHuKie. 3aKoH Oma gna o4HOPIAHOI,
Heo4HOPIAHOI AiINAHKM | NOBHOrO Kona.

CTopoHHi cunun. EnektpopywinHa cuna. Hanpyra. lpasuna Kipxrodpa ans
po3rany»KeHux Kin. PoboTa i NOTYXKHICTb eNeKTpUYHOro cTpymy. 3akoH [xKoyna-
NeHua. KK, axkepena ctpymy. Asuie HaANPOBIAHOCTI

Po3ain 5. ENNEKTPOMATHETU3M

Tema 5.1. MarHiTHe none i Oro xapakTepucTUKu

N-6. MarHiTHe none i 1Oro xapakTepucTMkK. MpUHUMN cynepno3unuii MarHiTHUX
nonis. 3akoH bio-Casapa-/lannaca. MarHiTHe nosie NPAMOro i KPYroBoro CTpymis.

N-7. Cvunn y marHitTHomy noni. Cuna JlopeHua. Pyx 3apAgeHUX YaCTMHOK B
MArHiTHOMY i efleKTpUYHOMY MOoNAX.

Cuna Amnepa. MarHiTHa B3aemogia CTPyMiB. 3aMKHYTUI KOHTYp 3i CTPyMOM Yy
MarHiTHomy noni. MarHiTHUM MOMEHT KOHTYpY 3i CTpyMOM. MOMEHT CuA, WO Ai€
Ha KOHTYp 3i CTPYMOM B MarHiTHomy noni. Po6oTa npu nepemiwteHHi KOHTypy 3
CTPYMOM B MarHiTHomy noni. Po6oTta nepemilieHHA NPOBigHMKaA 3i CTpymOMm B
NOCTINHOMY MarHiTHoMy noani.

Tema 5.2. 3akoH Amnepa.

N-8. MarHiTHui noTik. Teopema laycca Anst MarHiTHOro nons.

LUmpKynauia BekTopa iHAYKLIT MarHiTHoro nons. 3aKoH MOBHOMO CTPymy (3aKoH
Amnepa). BuxpoBuin xapakTep MmarHiTHoro nonsa. MarHiTHe noJsie coneHoiaa i
Topoiga.

Te

ma 5.3. MarHitHe none B marHetukax. Knacuoikauia marHeTukis.

N-9. HamarHiyyBaHHA MarHeTtukiB. ONMC MaArHiTHOro nonA B MarHeTMKax.
MarHiTHUM  MOMEHT efnlekKTpoHa | aTtoma. [ipomarHiTHe BigHOLWEHHS.
NapmopiBcbKa npeuecis. Bektop HamarHiyeHocTti. MarHitHa CNpPUMHATAMBICTD i
NPOHMKHICTb MarHeTUKiB.

BeKTop HanpyeHOCTi MarHiTHoro nosna. 3akoH Amnepa Ana BeKTopa
HaNPYy»XeHOCTi MarHiTHOro nons.

Knacudikauia marHetukis. [diamarHeTUKW. napamarHeTuku, GepomarHeTuKu.
HamarHiyyBaHHA i nepemarHiyyBaHHA pepomarHeTukiB. MarHiTHUIA rictepesuc.

Tema 5.4. EneKtpomarHitHa iHAyKuiA

10

N-10. B33aem03B’A30K MixK €NeKTPUYHUM Ta MarHiTHUM nonem. EnektpomarHitHa
iHAyKuifA, 3akoH Papages. Mpasuno JleHuya. Ctpymn OyKo. AsuiLe camoiHOYKLI.
IHAYKTUBHICTb. B3aemoiHayKuia. CTpymu nNpu PO3MUKaHHI i 3aMWKaHHI Kona.

EHepria marniTHoro nona ctpymy. EHepria i rycTuHa eHeprii MmarHitHoro nons.

Tema 5.5. EneKTpomarHiTHi KonuBaHHA




N-11. KeasicTauioHapHui cTpym. [itodi 3HAYEHHA CUAW CTPYMY | Hanpyru.

11 BekTOpHi piarpamn. KonuBanbHUM KOHTyp. Hesracawoui BiNbHi KONMBAHHA.
3racatodi KonmeaHHA. BumyLueHi KonneBaHHA. Pe30oHaHC.
Tema 5.6. EnektpomarHiTHe none
Tema 5.7. EneKktpomarHitHi xsuni
N-12. Buxpose eneKktpuyHe nose. CTpym 3miweHHA. EneKTpomarHiTHe none.
12 3aranbHa XapakTepuctuka Teopil MakKcesenna. XapaKTepucTUKa pPiBHAHb
Makceenna. MartepianbHi piBHAHHA. [paHW4YHI ymoBU. NTOBHaA cucTema pPiBHAHb
MakcBsenna B iHTerpanbHil i andepeHuianbHin popmax.
XBUnboBe pPIBHAHHA ONA eNeKTPOMArHiTHoro nona. laocka enekTpomarHiTHa
XBUNA B OAHOPIAHOMY  cepefoBMLL, LWBUAKICTb  MOWMPEHHA  XBWUAI.
BMNPOMIHIOBaHHA eNeKTPOMarHiTHUX XBWAb. EHepria eneKTpoOmarHiTHOI XBWUJII.
MoTik eHeprii. BekTop YmoBa-lonTiHra.
Po3ain 6. XBU/IbOBA ONTUKA
Tema 6.1 Csitno. IHTepdepeHuia ceiTha
Tema 6.2. Andpakuia ceitha
Tema 6.3. MpupogHe i nonapmusosaHe CBiT/0
Tema 6.4. B3aemogifa cBitna 3 pe4OBMHOLO
N-13. KopnycKynspHo-xBUAbOBa NPMpoAa CBiTAA. 3aKOHM NiHilHOT onTUKK. CBiThO
13 AK eneKkTpomarHiTHa xsuna. IHTepdepeHuis ceiThna. Cnocobu cnoctepeeHHA
iHTepdepeHLiT.
Asnwwe andpakuii. MpuHumn lMorreHca-PpeHena. JudpakuiiHa rpaTka.
MonapusosaHe cBiTn0. 3akoH Mantoca. lNonapmsauia npu 3aN0MNEHHI Ta
BiAbuBaHHI. MNonapusauis npmn NnogBiMHOMY NPOMEHE3a/IOM/IEHHI.
Oucnepcia ceiTna.
Po3pin 7. KBAHTOBA ONTUKA
Tema 7.1. Tennose BUNPOMIHIOBAHHA
Tema 7.2. ®OTOHMU
N-14. Tennose BMMNPOMIHIOBAHHA | NOMiHecueHUiAa. BunpomiHioBanbHa Ta
14 NOrAMHANbHA 3[aTHICTb Tina, 3akoH Kipxroda. 3akoH CredaHa-bonbumaHa.
3aKOH 3MilLeHHA BiHa. Popmyna Penea-LxkiHca.
dotoHn Ta ix BnactmeocTi. PoTtoedekT. Popmyna [lnaHKa Ana TenaoBoro
BUNPOMIiHIOBAHHA. [aNbMiBHE PEHTreHiBCbKe BUMPOMIHIOBAHHA.
Po3gin 8. ATOMHA ®I3UKA
Tema 8.1. bopoBcbKa Teopifa aToma BOAHIO
Tema 8.2. XBMNbOBi BNAaCTUBOCTI MiIKPOYACTUHOK
Tema 8.3. PiBHAHHA WpepiHrepa
N-15. 3akoHOMmipHOCTIi B aToMHWUX crekTpax. Mogeni atoma TomcoHa i
15 Pesepdopaa. MNoctynatn bopa.

Jocnian ®paHka i lepua. EnemeHTapHa bopoBcbKa Teopia aToma BOAH!IO.
lnotesa pe bpolns, XBWMABLOBI BNACTUBOCTI MIKPOYACTUHOK. [lpuHUMN
HeBM3Ha4yeHocTel Meli3eHbepra.

PiBHAHHA WWpepaiHrepa anAa HecTalioHapHOro i cTauioHapHoro noas. PisnyHum
3MICT i BNacTMBOCTI XBM/IbOBOT PYHKL,iT «nci».

MpaKTUYHi 3aHATTA

OcCHOBHUM 3aBAaHHAM NMPAKTUYHUX 3aHATbL € 3aKpiFU'IEHHFI 3HaHb, OTPMMAHUX Ha .ﬂEKLI,iFlX.



No Ha3Ba Temu 3aHATTA Ta Nepenik OCHOBHUX NUTaHb Kinbkictb
3/n aya.roauvH

M-1 EnekTpocTaTtmKa. 3aKOH KynoHa. HanpyXeHiCTb enekTpocTaTUYHOro 2
1 nona. NMpuHuMn cynepnosuu,ii nonis.

M-2 MeTog [l Ana po3paxyHKy eneKTpOoCTaTUYHMX NOAiB. 2
2 Teopema lNaycca A4na po3paxyHKy enekTpoCcTaTUUYHMX NOoAiB.

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

4 M-4 KoHaeHcaTopwu. EHepria enekTpmMyHOro nona. 2

MocTiMHMI enekTpUYHKMI cTpym. Onip npoBiaHKKiB. 3akoH Oma. PoboTa i
NOTYKHICTb eneKkTpuyHoro ctpymy, KK axkepena ctpymy. 3akoH [Koyna-
NeHrua. Mpasuna Kipxroda ans posranyKeHux Kin.

N-5. 3akoH bio-CaBapa-/lannaca. MarHiTHe nose NpAMOro i Kpyrosoro 2
5 CTPYMiIB.
M-6. Cnna JlopeHua. Cnuna Amnepa. B3aemogia npoBigHUKIB 3i cTpymom. 2

6 MarHiTHUM momeHT. MOMEHT CUAWM WO A€ HA KOHTYp 3i CTpymMOMm Yy
30BHIiLHbOMY MArHiTHOMY NoJi.

M-7. TOTiK i UMPKYAALIA BEKTOpa HANPYXEeHOCTi Ta iHAYKLIl MarHiTHoro 2
7 nonA. 3aKoH NOBHOTO CTPyMy.

M-8. EneKTpomarHiTHa iHAyKUiA. 3akoH ®apages. [Mpasuno JleHua. 2
8 CamoiHayKuis. CTpyMM 3aMUKaHHA Ta PO3MUKaHHA Kona. KosmBanbHUiA
KOHTYP
BCbOIro rognH 16

NaboparopHi 3aHATTA
BukoHaHHA nabopaTopHux pobiT nepeadayae: NnornmMbAeHHA 3HAHb 3 TEOPETUYHOIO Kypcy; HabyTTa
HABWKIB NNaHYBAHHA Ta NOCTAHOBKM €KCMEPUMEHTANbHUX AOCAIAKEHDb; HAOYTTA HABUKIB CTaTUCTUYHOIO
0b4YMCNEHHS eKCNepMMEHTA/IbHUX OaHUX Ta NPeAcTaBAeHHA iX 3@ BMMOramMu pgitoyoi cTaHgapTusaLii;
eKCNepMMEHTaNIbHY NePEBIPKY BUKOHAHHA 3aKOHIB Gi3nKM.

Temu nabopatopHux pobir

Neo HasBa nabopatopHoi poboTn KinbkicTtb
3/n ayAMTOPHMUX
roauH
1 BcTynHe 3aHATTA (iHCTPYKTaXK 3 TEXHIKK Be3neKkn) 2
2 2-1 BU3Ha4eHHA onopy NpoBigHMKA 33 4,ONOMOrol MOCTa 2

nocTinHoro cTpymy (Mocta YiTcToHa)

2-2  BuMmiptoBaHHA eNeKTPOopPYLLIMHOI CUAN METOL0M
KomneHcau,ii

2-3  BuW3Ha4eHHA EMHOCTI KOHAEHCATOPA METOAO0M
6anicTMyHOro ranbBaHoOMeTpa




2-4 BuBYEHHA eIeKTPOHHOro ocuunorpada

3 2-5 BuBYEHHA eNeKTPOoCTaTUYHOro NonA 2

2-9 BuM3HaAYeHHA NUTOMOrO 3apAay eNeKTPOHA MeTo40M
MarHeTpoHa

4 2-11 3HiMmaHHA KPMBOIT HAMarHiYyBaHHA Ta NeTAi rictepesncy 2
depomMarHeTmKiB Y 3MiHHMX MArHiTHUX NONAX

2-12 BumiptoBaHHA iHAYKLIT MarHiTHOro NOAA eNeKTpoOMarHiTa

5 2-7 [JocnigXeHHs TepMOeneKkTpopyLWinHOi cunm 2

2-8 [docnigeHHA TepMOENneKTPoHHOI emicii

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

2-14 BMBYEHHA BUMYLLUEHUNX KOZIMBAHb Y
NOCNiAOBHOMY KOIMBANbHOMY KOHTYpI

7 3aKao4YHe 3aHATTA 2

BCbOIo rogunH 14

6. CamocrTiiiHa poboTa cTygeHTa

CamocTinHa poboTa CTyAeHTiB NO/Arac y Niarotosu,i 3aBAaHb, OTPUMAHUX Ha nonepeaHix NeKuinHuX.
NPaKTUYHMX abo NabopaToOpPHMX 3aHATTSAX.

3rioHO HaBYa/NbHOMY MNAAHY NPOMOHYIOTLCA IHAMBIAYaNbHI CEeMeCcTpoBi 3aBAaHHA Yy BUrAagi
CaMOCTIMHOIO BUMBYEHHA OKPEMMX TEOPETUUYHUX MUTAHb, AKI HE PO3rNAAanMUCb Ha NEeKLUifAX, MOAYNbHOI
KOHTPONbHOI pob0TH, PO3B'A3KY 33434 Ha KOXKHOMY NPAKTUYHOMY 3aHATTI, NPOBeAEeHHA PO3PAXYHKiB 3a
nepBMHHUMW JAHUMU, OTPMMAHUMM Ha NaBOPATOPHUX 3aHATTAX.

MoniTUKa Ta KOHTPOb
7. TMoniTMKa HaBYaNbHOI AUCLUNAIHW (OCBITHBOrO KOMMNOHEHTA)

B pamKax BUBYEHHSA ANCUMMNAIHN CTaBUTbCA HACTYNHUIN Nepenik BUMOr nepes CTyaeHTOM:

— 060B'A3KOBe BiABIAYBAHHA NEKLiM, NPAKTUUYHKUX, Ta NaBOPATOPHMX 3aHAT;

— Ha 3aHATTAX yBaXHO Ta A06pOYeCHO CTaBUTUCb A0 OTPMUMAHOro MaTepiany, NPOABAATU AaKTUBHICTb Ta

NnoKasyBaTh HebanayKicTb 40 NpeameTy;

— CTYAEeHT camMocTiMHO odopmatoe nabopaTopHy poboTy, 3riAHO NPOTOKOAY, HAZAE BUCHOBKM Ta

BiZINOBIAi Ha KOHTPOAbHI 3anuTaHHA. MMig Yac 3axMCTy Ha 3aHATTI, abo Ha KOHCy/bTallii, BiANoBigae Ha

NUTAHHA BUKNAAAuYa;

— CTYAEHT CaMOCTIMHO BUKOHYE iHAMBIAYaNbHI 3aBAaHHA 3 NPAKTUKK, Ta Nif Yac 3aXUCTy Ha 3aHATTI, abo

Ha KOHCy/bTalii, BiANoBiAa€ HAa NUTAHHA BUKAaAaua;

— Mepecknanatv NPaKTUYHI Ta NabopaTopHi 3aHATTA MOXKHa Ha KOHCY/bTallil;

— 3aCTOCOBYETbCA MOJITUKA 3aoxodyBanbHuX/wTpadHux 6anis (ams. PCO), aki cTyaeHT moxke 3apobutm
NPOTArOM HaBYa/IbHOrO CEMECTPY; BCi 3a0Xo4yBasbHi 6ann BpaxoBYOTbCS Ti/IbKM HA eK3aMeHi 32 YMOBM
A0NYCRY;

— popaTtkosi 6anu 3a NpoxoaKeHHA aganTtauinHoro Kypcy 3 ¢isukum Big IMAO KMl im. Iropsa Cikopcbkoro
HapaxoBYyHOTbCA BiANOBIAHO A0 6anis, BKasaHWX y cepTudikaTi, NicnAa OTPMMAHHSA A0MNYCKY A0 eK3aMeHY.



- NoniTMKa Ta NPUHUMNK akagemidyHoi aobpoyecHOCTi BM3HayeHi y po3aini 3 KoaeKkcy uyecTi
HauioHanbHOro TexHiyHoro yHiBepcuteTy YKpaiHU «KWIBCbKMMA NOAITEXHIYHWIA HCTUTYT imeHi Iropa
Cikopcbkoro». [leTanbHiwe: https://kpi.ua/code.

— HOPMW ETUYHOI MOBEeAiHKM CTyAEeHTIB i MNpauiBHUKIB BW3HadeHi y po3aini 2 Kopekcy uecTi
HauioHanbHOro TexHi4HOro yHiBepcuteTy YKpaiHM «KUIBCbKUIA MOAITEXHIYHUIA HCTUTYT imeHi Iropa
Cikopcbkoro». [leTanbHiwe: https://kpi.ua/code.

- NONITUKA BUKOPUCTAHHA LUTYYHOrO iHTEeNEKTY ANA akagemiyHoi gianbHocTi B KMl im. Iropa CikopcbKoro
https://osvita.kpi.ua/sites/default/files/downloads/polityka-vykorystannia-shtuchnogo-intelektu 2023.pdf

B yHiBepcuTeTi BM3HAETbCA aKaAeMiYHO HeYeCHMM Taki cnocobu BuKopucTaHHAa mogenen LI, ski

NopyLWYyTb NPUHLMIN A0O6POYECHOCTI Ta ETUKN A0CNIAXKEHb, HAaNPUKAaA4,:

e BupgaHHA TeKcTy, 3reHepoBaHoro LUl abo nepedpasosaHoro LUl BmicTy iHWKX AxKepen, 3a BAacHy
poboTy. BukopuctaHHs LI gna aBTomaTuyHOi reHepauii TeKkcTiB abo nepedpasyBaHHS HASBHOrO
KOHTEHTY 6e3 HaneXXHOro BKazaHHA AxKepes NopyLIYE NPUHUUNM aBTOPCTBA Ta BBAXKAETHCA M/1AriaToOM.

e (CTBOpeHHA HenpaBaMBUX AaHUX | NpeacTaBAeHHA X AK NigTBepAMeHHA BAACHUX AOCAigXeHb
(dabpukauia aaHmx).

- CTYOEHTU MaloTb NPABO OCKAPMKUTU Pe3ynbTaTU KOHTPOJIbHUX 3axogiB, ane 0608B’A3KOBO
APryMeHTOBaHO, MOACHMBLUM 3 AKUM KPUTEPIEM He MOroAKykTbCA BiANOBIAHO A0 OUIHOYHOrO /UCTA
Ta/abo 3ayBaKeHb.

8. BuAM KOHTPOAIO Ta PEUTUHIOBA CUCTEMA OLIHIOBAaHHA pe3ybTaTiB HaBYaHHA (PCO)

Buau KoHTpoAio:

MOTOYHMI KOHTPO/Ib: YCHE i MMCbMOBE OMUTYBaHHA 33 TEMOIO 3aHATb, BUKOHAHHSA Ta 3aXMCT MPAKTUYHUX
3aBAaHb, BUKOHAHHA Ta 3aXMCT 1abopaTopHux pobit, MKP.

KaneHaapHWI KOHTPONb: NPOBOAMUTLCA ABiYi HA CEMECTP AK MOHITOPUHT NOTOYHOTO CTaHY BUKOHAHHA BUMOT
cunabycy.

CemMecTpOBM KOHTPO/Ib: EK3aMEH.

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

1. - BAKOHaHHSA Ta 3axuUcT 6 1abopaTopHUX pPobiT;

2. - BUKOHAHHSA Ta 3aXUCT NPaKTUYHUX 3aHATb;

3. - MOAYNbHY KOHTPOJIbHY PObOTY;
Ex3ameHauiliHa cknadosa

4. - BiaNOBiAb HAa eK3aMeHi.

Cucrema peTUHroBux 6anis Ta Kputepii oLiHIOBaHHA:
Cmapmoea cknadosa

1. MpaKTUYHi 3aHATTA

Barosuit 6an - 2 bann.

MaKcumanbHa KinbkicTb baniB, oaepKaHMxX Ha NPAKTUYHUX 3aHATTAX (2 6anu x 8) popisHioe 16 Hanis.

- BMKOHAHHSA AOMalLHbOro 3aBAaHHA (He meHwe 75% BiA, ycix 3aBAaHb), akTMBHA poboTa Ha 3aHATTI, NOBHI
npasuAbHi Bignosigi - 2 6anu

- BMKOHaHHSA AOMaLLHbOro 3aBAaHHA (He meHwe 75% BiA ycix 3aBAaHb), NpaBW/IbHI HeNnoBHi Bignosiai — 1,6
6ann

- BMKOHAHHSA AOMALLHbOro 3aBAaHHA (He meHle 75% Bif, ycix 3aBAaHb), 3a408BiNbHi Bianosiai — 1,2 6anis

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

- HeBMKOHaHHA AOMaLLUHbOro 3aBAaHHA, He3agoBinbHa Bianosiab — 0 6anis

CTPOK BUKOHAHHSA KOXHOI0 A0MaLUHbOro 3aBAAHHA — ABa TUXKHI Bif AHSA MOro OroNoWeHHs. Y pasi 3aTpUMKu

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

3aBAAHHA 3HMKYETLCA Ha 20%.

2. NabopatopHi poboTn
Barosui 6an - 3 6anu.
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MaKcumanbHa KinbkicTb 6anis, oaep*aHMx Ha NabopaTopHUx 3aHATTAX (3 6anun x 5) aopisHioe 15 banis.

JOns Toro wob nabopatopHa poboTa byna 3apaxoBaHa, CTYAEHTY HEObXiaHO

- nigrotyBatMca A0 BMKOHaHHS PobOoOTM, HanucaTU BNACHOPYY BiAMOBIAI HA KOHTPO/bHI 3anMUTaHHA 40
poboTu (He meHwe 75% BiA yCix 3anuTaHb 40 poboTH);

- of4epKaTh JoNyCcK A0 BUKOHAHHA poboTy;

- 34IMCHUTU NabOPaATOPHUIN EKCNEPUMEHT, BUKOHYIOYI BCi MYHKTU NOPAAKY BUKOHAHHA poboTK Ta 06pobKM
eKCnepuMeHTaIbHUX AaHWUX, 3a3HAY€eHi y NPOTOKOAi 40 po60TH; OXaliHO 3aNOBHUTU NPOTOKO Ta BUKOHATM
HeobxigHi rpadiuHi NobyaoBM HA MinimeTpoBOMY Manepi; BUKOHATU MeTy poboTK Ta HaNMCaTU BUCHOBOK;

- 340aTV TEOPETUYHY YacTUHY poboTK Yepes TecTyBaHHs abo cnisbeciay;

- BUNPABUTM 3ayBa*KeHHA BUKNa4a4a

3apaxoBaHa pob60Ta OLiHIOETLCS HACTYNMHUM YNHOM:

- NoOBHa NpaBW/bHa BigNoBiAb 6e3 3ayBaxKeHb- 2,5 - 3 6anun

- HEenoBHa BiANOBiIAb, HASBHICTb 3ayBaXKeHb A0 poboTu - 1,5 - 2 6anu

- 3a40BiNbHa BiANOBIAb, HAABHICTb CYTTEBUX 3ayBa*keHb A0 poboTn 0,5 — 1 6an

- HenigroToBneHicTb A0 nabopaTopHoi pobotn — 0 6anis

MNepesgaya ouiHeHOT pob6oT He nepeabayeHa.

CTpoK 3pa4i NpoTOKoAy 1abopaTopHOi pob0oTH — ABa TUXKHI Bif, AHA il BUKOHAHHA. Y pasi 3aTPUMKK 34adi
BiNbLLU HiXK Ha ABa TUXKHI Nicasa BCTaHOBAEHOro aeananHy 6e3 noBaxKHOI NPUYMHK, OAepKaHuM 6an 3a poboTy
3HUMKYETLCA Ha 20%.

3. MoaynbHUM KOHTPO/b
MaKcmMmanbHa KinbKictb 6anis 3a MKP gopisHtoe 19 6anis, L0 BKAOYae 6anun 32 NTMCbMOBE BUKOHAHHA pob0oTH
Ta YCHUI 3axuct. PoboTa BMKOHYETbCA Bif PYKM B 30WNTI abo Ha nuctax A4, rpadikn Ta Kpec/ieHHA — Ha
MminimeTposomy nanepi. HeobxigHa HaABHICTb TUTY/NbHOI CTOPIHKM, YMOB 3a4ay BiAMOBIAHOrO BapiaHTy,
Mas/IloOHKIB 40 3agay, AEeTafibHOro onucy po3B’A3aHHA 3a4ad 3 NOTPIOGHMMWU MOACHEHHAMMW, BUBEAEHHAM
dopmMyn Ta noeTanHMMKU 0BUYMUCNEHHAMM, @ TAKOXK BUCHOBKY A0 Po60TU. TUTY/AbHY CTOPIHKY Ta YMOBM 3a4au
MOXKHa po3apyKyBaTu. licns Toro sk nMcbMoBa poboTa 3apaxoBaHa, MOXK/INBE NPOBEAEHHA YCHOIO 3aXUCTY
poboTu:
- MOBHWI NPaBUIbHUIM PO3B’A30K BCix 3aBaaHb MKP Ta noBHa npaBuW/ibHa BiANOBiAb Ha BCi NUTaHHA Nig,
yac 3axucty pobotu — 19 6anis
- HafABHICTb NOMMWOK B PO3B’A3aHHi 3aBAaHb abo HeMOBHA BigMNOBiAb HA NMUTAHHA Nig Yac 3axuUcTy, B
3a/1eXKHOCTI Bif, KiNbKOCTI 3a4a4 Ta Bignosiaen Ha nuTaHHA — (10-18 6anis)
- HafABHICTb MOMMWJ/IOK B pO3B’A3aHHI 3aBAaHb Ta BiACYTHICTb 3aXMCTY, B 3a/1EXKHOCTI Bif, KiNbKOCTI 3aga4—
(1-9 6anis)
- HenpaBunbHe po3B’A3aHHA 3aBaaHb — 0 Hanis

MepecknagaHHs pesynbratie MKP He nepea6bauyeHo.

CTPOK BUKOHAHHA NMCbMOBOi YacTUHM MKP — aBa TMXKHI Big, 4HA 1i OronoweHHA. Y pasi 3aTpuMKKM 34adi
Ginbl HiK Ha ABa TWXKHI Micna BCTAHOBNEHOro AegnanHy 6e3 noBa*kKHOI NPUYMHKM, oAepKaHui b6an
3HMKYETLCA Ha 20%.

3aoxouyBanbHi Ta wWTpadHi 6anu:
3aoxo4yBanbHi 63 MOXKHa 3apOOUTU NLLE NPOTATOM HaBYa/IbHOTO CEMECTPY.

— 3a NpaBW/IbHY BigMNoOBiAb HAa NUTAHHA Nifg Yac 06roBopeHHs Ha NekLii ctyaeHT oTpumye +0,5 6anu;

— 3@ 3aMHATTA NPU30BOro MicuA Ha BCEYKPATHCbKIN/MidKHapOoAHIN CTyAeHTChbKil oniMmniagi, TYpHipi, KOHKypCi
TOWO 3 AncuMnAiHN «Pi3nKa» CTyAeHT OTPUMYE 3a neplue mMicle +7 6anis, 3a 2 - 3 micue +5 6anis, 3a4 -5
micue +3 banu;

— 3a NiAroToBKY Te3 Ta y4acCTb Yy BCEYKPaiHCbKil/MiXXHapoAHi CTyAeHTCbKiM KoHdepeHLUii 3 AucumMnaiHm
«®Pi3nKa» cTygeHT oTpumye +5 6anis;

— 3a NiArotoBKy Ta nyb6hiKauito AO0CNIAHULBKOI/OrNAA0BOI CTaTTi Y paxoBoMy KypHani 3 AMCUMUNAIHU
«®Pi3nKa» ctyaeHT oTpumye +7 6anis.

3aoxo4yBanbHi 6ann BPaxoBYHOTLCA Ti/IbKM HA €K3aMeHi NiCNA OTPMMAHHSA A0MYCKY.
JopnaTtkoBi 6anu 3a NpoxomyKeHHA aganTtauiiHoro Kypcy 3 ¢isuku Big IMAO KNI im. Iropa Cikopcbkoro
HapaxoBYyHOTbCA BiANOBIAHO A0 6anis, BKasaHWUX y cepTudikaTi, NicNA OTPMMAHHA AONYCKY A0 €K3aMeHY.



WtpadHi 6ann moxkHa ogepkaTtu 3a

— MOPYWEeHHA NPUHUMNIB aKafemiyHoi JobpodecHocTi: 6ann 3a poboTy, npu 34adi sSIKOi BUABAEHI
NOPYLUEHHS NPUHLUMNIB akaaeMidyHOoi J06pOoUYeCHOCTI, aHYy/1IoTbCA;

— NOPYLWEHHA NPUHLMMIB €TUKN Ta A0OPOYECHOCTI BUKOPUCTAHHA LWITYYHOTrO iHTeNeKkTy: 6anm 3a poboty
AHYNIOOTLCA;

— HecBOevacHe nogaHHA MKP — BTpaTa MOXKMBOCTI 3apobutn 6aam 3a 3axuct MKP.

Cyma Barosux 6anis KOHTPO/IbHMX 3aX04iB NPOTArOoM | cemecTpy CKNaaae:
Rc=16 +15+ 19 =50 6anis
HeobxigHoO yMOBOK AOMNYCKY A0 €K3aMeHYy € 3apaxXyBaHHA BCix N1abopaTopHUX pobiT, BCiX NPAKTUYHUX
pob6iT Ta BUKOHaHHA MKP, a TaKoXK CTapToBMIN PEUTUHT He MmeHLwe 60% Big, Rc, To6To 30 6anis..

Ek3ameHauyiliHa cknadoea WwKanun aopisHioe: Re = 50 6anis
TakMM YMHOM, PEUTMHIOBA LWKaNa 3 AUCUMNJIIHWU CKNaaaeE:
R =50+ 50 =100 6anis.

KpuTtepii BU3HaueHHA 6a/1bHOI OLiHKU Ha eK3aMeHi
MoBHa BignNOBiAb Ha TEOPETUYHI NTaHHS bineta (He meHwe 90% noTpibHOI iHpopmalui), BUpiweHa
334a4a, NOBHA BiAMOBIAb Ha A0AATKOBI MMTaHHSA NO BUBYEHIM Temi - 45 - 50 6anis.
[ocTaTHbO MOBHA BiAMNOBIAb HAa TEOPETUYHI NUTaHHA bineta ( He meHwe 75% noTpibHOI iHPopmaLii),
BMpilLleHa 3a4a4a, HeNoBHa BiANOBiAb Ha A0A4ATKOBI NUTAHHA MO BUBYEHI Temi - 38 - 44 6anis.
HenosHa BignoBiab Ha TeopeTU4Hi NUTaHHA bineta ( He meHwe 60% noTpibHOI iHGOpPMaUi), BUpiWEHa
3a/la4a, He BignoBiab Ha A04aTKOBI MUTaHHA Mo BUBYEHIK Temi - 30 - 37 6anis..
He3apoBinbHa BiANOBiAb HA TEOPETUYHI NUTaHHA 6ineta, NOMUAKM NPU BUPILEHHI 3aAadi, BignoBiab Ha
[0AAaTKOBi NUTaHHA Mo BUBYEHi Temi - 5 — 29 6anis.
He3apoBinbHa BiANOBiAb Ha TeOpeTUYHi NUTAHHA 6ineTa, He BMpilleHa 3agaya Ta He BigNOBiAb Ha
[0AaTKOBI NUTaHHSA Mo BUBYEHI Temi - 0 6aniB.
Ona oTpumaHHA cTyaeHTamu BignosiaHux ouiHoK (ECTS Ta TpaauuiiHMX) MOro penTuHroBa ouiHKa RD
nepeBoAUTbLCA 3rigHO TabauLi:

Tabnuvug BignoBiaHOCTI penTUHroBMx 6aniB OLIHKaM 33 YHIBEPCUTETCbKOIO LLKaOI0:

KinbkicTb 6anis OuiHKa
100-95 BiamiHHO
94-85 Oyxe nobpe
84-75 [obpe
74-65 33/10Bi/IbHO
64-60 JocTtaTtHbo
MeHwe 60 He3agoBinbHO
He BMKOHaHi ymoBu Aonycky He gonyuweHo

9. AopatkoBa iHpopmauia 3 gucumunaiHm (0CBITHbOro KOMNOHEHTA)

MUTaHHA 0O CEMECTPOBOIO KOHTPOIO:
EnekTpuuHnit 3apag,. AUCKpeTHicTb 3apagy. 3aKoH 36epeXkeHHs 3apagy. 3akoH KynoHa.
EnektpunyHe nose. HanpyKeHiCTb €N1eKTPMUYHOrO NoA TOYKOBOTO 3apAay.
MpuHuMn cynepno3suu,ii enekTpuyuHux nonis. CMnosi NiHii.
EnektpnuHuii gunons. Mone enekTpmMyHOro gmMnons.
MOMEeHT c1Aun, WO Ai€ Ha AUNONb B €IEKTPUYHOMY NoAi. EHepria aunona B enekKTpUYHOMY NoJi.
MeToga, audepeHLitoBaHHA-IHTErpyBaHHA AN1A PO3PAXYHKY eNeKTPUUYHMX NOJIB.
MoTik BeKTOpa Hanpy»eHocTi. Teopema MNaycca gna enekTpoCcTaTMYHOrO NoJA B BaKyyMi.
Mone piBHOMIPHO 3apAAKEHOI, HECKIHYEHHO MPOTAXHOI NAOWMHI. None MmiX ABOMA HECKiHYEHHO
NPOTAXHUMMU PiSHOMMEHHO 3aPASKEHMMU NaPANENbHUMM NIOWMHAMM.
9. MNone 3apagxeHoro unniHapa.
10. None 3apsagKeHoi chepu.
11. Pob6oTta cun enekTpoctaTUYHOro nons. LimpKynauis BeKTopa HanpyeHoCTi eIeKTPUYHOro nons.

N Uk WNRE
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MoTeHUiaNbHUIM XapaKTep eNeKTPoCTaTUYHOro nons. MNoteHuian. EKBiNOTEHUianbHI NOBEPXHI
MoTeHUian nonA TOYKOBOro 3apAdy i NOAA, CTBOPHOBAHOIO CUCTEMOIO TOYKOBMX 3apAagis. PisHuuA
noTeHLianis..

3B’A30K MiXK HAMNPYKEHICTIO eN1eKTPUYHOrO NoJIA | NOTEHLiaI0M.

EnekTpuyHe none B Aienektpukax. MonapHi i HenonApHi AienekTpuku. AUNONbHUN MOMEHT
AieneKkTpuka.

Monapisauia gienekTpukis. BekTop nonapusadiii.

HanpyKeHicTb eNeKTPMUYHOro NonA B AieNeKkTpuKy. JieneKTpuyHa NpOHMKHICTb.

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

MpoBiAHNKN B €NeKTPOCTaTUHHOMY MONi.

EnekTpnyHa eMHICTb BifOKPEM/IEHOIO MPOBiAHMKA. EneKTpmMyHa emMHicTb KoHAeHcaTopa. [iockui
KOHAeHcaTop.

EHepria 3apaaKeHoro npoBigHUKa, cUCTEMU 3apALKEHUX NPOBIAHMKIB | KOHAEHcaTopa.

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

3akoH Oma ans ogHOPIAHOI AiNAHKM Kona. ENeKkTpuuHuiA onip, NnMToMMIA onip. 3aneXKHicTb onopy
NPOBIAHWKIB Big TemnepaTypu.

3akoH Oma B gudepeHuianbHit popmi. lMMToMa eneKkTponpoBigHICTb.

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

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

Mpasuna Kipxroda.

MarHiTHe none B BaKyyMi. MarHiTHUM MOMEHT KOHTYpPY 3i CTpyMOM. BekTop marHiTHoi iHayKuii. Cunosi
NiHii marHiTHoro noasa (3.1).

3akoH bio-CaBapa-/lannaca. MpuHUMN cynepno3nLii MarHiTHMX nonis

MarHiTHe none NpPAMOro cTpymy.

MarHiTHe none Kpyrosoro cTpymy.

Cunna Amnepa. Bzaemogpaia NnpoBigHMKIB 3i CTpymom

Cuna JlopeHua. Pyx 3apAaaKeHoi YaCTUHKM B MarHiTHOMYy novi.

3aMKHYTUI KOHTYpP 3i cTpymoM. MarHiTHUA MOMeHT. MOMEHT CMAM WO AJ€ Ha KOHTYP 3i CTPYMOM Y
30BHIiLHbLOMY MArHiTHOMY NoOAI.

3akoH Amnepa. Teopema MNpPO UMPKYAALIIO BEKTOpa MarHiTHOI iHAYKUil. BMXpoBWIA XapaKTep
MarHiTHOro nona.

MarHiTHe none coneHoiga.

MarHitHe none Topoiga.

MarniTHWM1 noTik. Teopema lNaycca ana marHiTHoro nons.

PoboTa nepemilleHHA NPoBiAHMKA 3i CTPYMOM B NOCTIMHOMY MarHiTHOMy Mofi.

MarHitHe none B pe4yoBUHi. MarHiTHi MOMeHTK aTomiB.

BeKkTop HamarHivyeHocTi. Hanpy»XeHicTb MarHiTHoro nona. MarHiTHa NPOHUKHICTb PEYOBUHM.

Buan marHeTukis: liamarHeTukum, napamarHeTuku, pepomarHeTnkn. MarHiTHa NPOHMKHICTb | MarHiTHe
noJie MarHeTuKiB.

3aKOH eNneKTPOMarHiTHoI iHayKuii. Mpasuno JleHua.

ABuLLe camoiHayKLUii. IHOYKTUBHICTb. EneKTpopyLwiiHa cuna camoiHAayKu;i.

CTpyMmu npu pO3MKUKaHHI Ta 3aMUKaHHI Kona.

EHepria marHiTHOro nons. N'yctTmHa eHeprii MarHiTHOro nons.

OcHosu Teopii Makcsenna.

Mepwe piBHAHHA MakKcBenna. 3akoH Papages - MaKkcsenna.

Ctpym 3miweHHA. 3akoH Amnepa-Makcsenna.

TpeTe i yeTBepTe piBHAHHA Makceenna.

MoBHa cucTtema piBHAHb Makcsenna B gudepeHuianoHin dopmi. MaTepianbHi piBHAHHA. [PAHUYHI
YMOBM.

Po3B’sA30K cucTemm piBHAHb Makcsenna.



55. EneKkTpomarHiTHa xBuns

Po6ouy nporpamy HaB4YanbHOI gucumnaiim (cnnabyc):

CKNapeHo: A0UeHT, KaHaMaaT ¢is.-maT. Hayk, YypcaHoBa MapuHa BanepiisHa.
YxBaneHo kadenpoto 3aranbHoi GpisvKu 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.)



