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Mporpama HaB4Ya/IbHOI AUCLUNIHU

1. Onwuc HaBYanbHOI AUCUUNAIHK, iT MeTa, NpeaMeT BUBYAHHA Ta pe3y/IbTaTU HaBYaHHA
MeToto HaBYaNbHOT AMCUMNNIHM € GOPMYBAHHA Y CTYAEHTIB HACTYMHUX
3araZibHUX KOMNETeHTHOCTEeN:
— 3K 05 3gaTHicTb NpauoBaTM y KOMaHa,.
— 3K 08 3aaTHicTb BUMTUCA | OBONOAIBATU CY4AaCHUMWN 3HAHHAMM.
— 3K 14 3paTHicTb A0 MmixKocobucTicHOT B3aemogaii
¢axoBux KomneTeHTHOCTE:
— OK 02 3paTHiCTb BUKOPUCTOBYBATU MONOMKEHHA TiApaBAikK, aepo- Ta ra3ognHaMikKu ana onucy
B3aEMOZIi TiN 3 ra30BMM i FigpaBaivHUM cepeaoBULLEM.
— @K 11 3HaHHA OCHOBHMX 3aKOHIB MeXaHiKW, MONEKYNAPHOI Gi3UKN, eneKTpoMarHeTnusmy, onTUKN,
aTOMHOI Pi3NKKN, eNEeKTPOTEXHIKN, eNEeKTPOHIKM, OPraHivyHOl i HeopraHiyHOI Ximii
Micna 3aCBOEHHA HABYaAbHOI AUCUMNAIHU CTYAEHTU MAlOTb NPOAEMOHCTPYBATM TaKi MPOrpamHi
pe3ynbTaTu HaBYAHHA:

— MPH 24 3acTtocoByBaTW Yy HaB4YanbHiN i NpodeciiHii AiANbHOCTI OCHOBHI 3aKOHWU MEXaHiKu,
MOIEKYNAPHOI  di3MKM, ENeKTPOMarHeTusmy, ONTUKKU, aTOMHOI i3UKK, eNeKTPOTEXHIKN,
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€/1eKTPOHIKU, OpraHivyHol i HeopraHiyHoI Ximii

MeTo BMBYEHHA AUCLUNAIHM € GOPMYBAHHA Y MalibyTHiX PaxiBLiB CTIMKMX 3HAHb 3 KypCy 3arasibHoi
bi3nKM, YMIHHA BMKOPMUCTOBYBATM OTPMMAHHI 3HAHHA MPWM NOAANbLWIOMY HABYAHHI, @ TAKOX Yy CBOIl
NPaKTUYHIN AiaNbHOCTI.

MpepmeT HaBYaNbHOI AUCUMNAIHU - OCHOBHI MOHATTA NPO TaKi po3ginu ¢i3nMKKM, AK MexaHiKa,
MoNeKkynspHa ¢ismMKa, OCHOBHI 3aKOHM i NPUHUMNK PyXy TBEPAMX Til, AMHAMIKWU Pi3HUX 06’€KTIB, 3aranbHi
MOHATTA NPO MexXaHiYHi KOJIMBAHHA, MOJIEKY/IAPHO-KIHETUYHA TeOopiA, OCHOBHI 3aKOHW TEPMOAMHAMIKMU i
MONEKYNAPHOT Pi3nKM rasis i piauH.

Micna 3aCBOEHHA HaBYaNAbHOI ANCLUNAIHU CTYAEHT NOBUHEH 3HATU Ta BMITU BUKOPUCTOBYBATU 3HAHHA
byHOAMeHTaNbHUX HayK, WO NeXKaTb B OCHOBI BignoBiagHOI cnewianisauii iHKeHepii, Ha piBHi, HeobxiaHOMY
ANA AOCATHEeHHA iHWWX pe3ynbTaTiB OCBITHbOI MPOrpamu; 3HaTH po3ainu GisnKK, WO nexaTb B OCHOBI Kypcy,
Ha piBHi, HEOOXiAHOMY ANA AOCATHEHHA iHLWMX pe3yabTaTiB NPorpamm, B TOMy YMCAi MaTh NeBHY 0bi3HaHICcTb
OO0 OCTaHHIX A0CArHeHb @i3MKU. PO3yMiTM OCHOBHI 3aKOHM MEBHMX P03A4inie i3nKM, Ta NPUHUUNMK
po3B’A3aHHA i3MYHMX 33434, @ TAKOXK 3B’A30K TaKMX 33434 3 NPUKNASHUMM iHKEHEPHUMU 3a4a4aMMU.

CTyoeHT noBMHEH YMITM NOEAHYBATU TEOPil0 i MPAKTUKY ANA po3B'A3yBaHHA 3aBAaHb Oi3nKu;
3aCTOCOBYBATU NPUHLMMM CUCTEMHOTO aHaNi3y, NPUYMHHO-HACNIAKOBUX 3B’A3KIB MiXK 3HaUyLWMMK GpakTopamu
Ta HAYKOBMMMU i TEXHIYHHUMM PiLLEHHAMM, LLO NPUAMAIOTLCA Mif Yac PO3B’A3aHHA CKNAAHUX Gi3UYHUX 3a4avy;
3Haxo4uTU NOTPIOHY iHbOpMaLio Yy NliTepaTypi, KOHCY/IbTYBAaTUCA | BUKOPMUCTOBYBATM HayKoBi 6a3n AaHux Ta
iHWi BignoBigHi Axepena iHpopmaLii 3 MeTO AEeTaNbHOTO BUBYEHHSA | AOCNIAKEHHA iHXKEHEPHUX MUTaHb
BiANOBIAHO A0 cneLjiani3auii;

CtyneHTn 3006y4yTb AOCBIA 3aCTOCOBYBATM 3HAHHA | PO3YMIHHA HAayKOBMX GaKTIB, KOHLEMNLIN, TEOPIN,
NPUHLMNIB i MeToAiB, HEOOXiAHMX ANA PO3YMIHHA i3WKK, Yy CTaHAAPTHUX i HECTAHAAPTHUX CUTyaLiAX Y
Me)KaxX BMMOI HaBYa/bHOI NPOrpaMmn A0 pe3ynbTaTiB HAaBYAHHA; 34aTHICTb A0 abCTPAKTHOrO MWUCNEHHS,
aHani3y Ta CMHTe3y; 34aTHICTb NPUMAMATU OOIPYHTOBAHI pilleHHA; 34aTHICTb NPALLOBATM AaBTOHOMHO Ta Y
CKNaZi KOMaHAM; 34aTHICTb ePpEKTUBHO BUKOPUCTOBYBATM TEXHIYHY NiTepaTypy Ta iHWI gXepena iHpopmauii
y ranysi iHxeHepii Ta ¢i3nku.

2. [MpepekKBi3anTn Ta NOCTPEKBI3UTU AUCLUNANIHK (MicLe B CTPYKTYPHO-/IOTiUHIl cxemi HaBYaHHA 33
Bi4NOBiAHOIO OCBITHLOIO NPOrpPamoto)

[na ycniwHOro 3acBOEHHA AMCUMNAIHWM CTYAEHT NOBMHEH MaTu 6a30BUI piBEHb 3HAHb LWKINbHOI
nporpamu 3 ¢isMKn Ta MaTeMaTUKW.
MigucumnnniHapHi 38’A3KK:
npepeksisanTn: MO 02.1 «Pisnka. YactnHa 1. MexaHika. MonekynapHa ¢isnka»
noctpeksiautn: MO 04 «TeopeTnyHa mexaHika», [1O0 05 «EnekTpoTexHika Ta eNeKTPOoHiKay,
MO 18 «EHepreTMyHi cuMnoBi ycTaHOBKM 6e3MiNOTHUX Ta aBTOHOMHMX cuctem», 1O 20 «AepoKocmiyHe
MaTepia/sIo3HaBCTBOY.

3. 3micT HaBYaNbHOI AUCUUNNIHU
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KpegutHuii mogynob 2.
«ENNEKTPOMATHETU3M. ONTUKA. ATOMHA ®ISUKA»

3. ENIEKTPOCTATUKA

3.1. EneKTpocTaTUyHe nose B BaKyymi
Enektpoctatuka. EnektpmnuHmnii 3apsag i Moro BnacTMBOCTI. 3aKOH 36epeXkeHHA eNeKTPUYHUX 3apaaiB. 3aKoH
KynoHa. EnektpoctatnyHe none. HanpyxeHictb nond. MpuHuMn cynepnosuLii eeKTpuyHux nonis. NpadivyHe
306paKeHHA eNekTpoCTaTUyHMX nonis. MeTog audepeHLitoBaHHA-IHTErpyBaHHA AOAs  PO3PaxyHKy
€NeKTPOCTaTUYHOro Nnons.

Onuc BeKTopHOro nonsa

MoTik BeKToOpa E. Teopema laycca ana enekTpoctaTMYHoro nona Ta il gudepeHuianbHa dopma.
JnBepreHuia BekTopa E. UnpKynauia i potop BeKkTopa E. Teopema CToKca.
O6uncneHHA HaNPYXKeHOCTI AeAKMUX HAUNPOCTILLMX eNIeKTPOCTaTUYHUX NOJIB HAa OCHOBI Teopemu lMNaycca.
ObuncneHHA Hanpy*KeHOCTi NonA 3apAAKEHOI NNOWMHM Ta ABOX NapanesbHUX NAOWMH, Noas chepuyHoi
NOBEPXHi i PIBHOMIPHO 3apAAMKEHOI Kyni Ta HEeCKiHYeHHO AO0Broro NpAmMoro PiBHOMIpPHO 3apA4XKEeHOro
unniHgpa.

MoTeHuWian eneKTPOCTaTUYHOro NoNA
MoTeHUian enNeKkTPoCcTaTUYHOro MOAs, MPUHUKMN Cyneprnosuuii noniB Ans noTteHuiana. 3B’A30K MiX
NoTeHLiaNOM Ta Hanpy»KeHicTio. EKBiNoTeHUiaNbHi noBepxHi. Po6boTa npu nepemilleHHi eneKkTpuYHOro

3apAdy B eNeKTpoCcTaTMyHOMY nosi. Teopema Npo umpKynauito sektopa E.
3.2. lieneKTpuK Ta NPOBIAHUK B 30BHILLHbOMY €/IEKTPOCTaTUYHOMY Noni
OienekTpukun. MNonAapHi i HenonApHi monekyan. EnektpnuHmin aunons. Monspusauis gienektpukis. Onuc

eNIeKTPUUHOTO MONA B  [ieNeKTpuKax. ENeKTpuyHe 3mileHHA D. [usepreHuis Bektopa D.
CerHeToeneKkTpuKM.
MpoBiAHMK B 30BHILHbOMY €1EKTPOCTaTUYHOMY MOAi. PiBHOBara 3apA4is Ha NPOBIAHMKY.
3.3. EneKTpuyHa EMHicTb

EnekTpoeEMHiCTb BigOKpemneHoro nposigHWKa. B3aemHa enekTpoemHicTb. KoHpgeHcatopu. [Mnockui,
UMAIHAPUYHNI, ChEePUUYHMI KOHAEHCATOP Ta iX EMHICTb. 3’€QHAHHA KOHAEHCATOPIB.

3.4. EHeprifa eNneKTpOCTaTUYHOro Nons
EHepria cuctemn TOuKkoBMX 3apAagis. EHepria 3apAgrKeHOro nposigHuKa. EHepria  3apAagyKeHoro
KoHAeHcaTopa. EHepria enekTpocTaTUYHOro NonA.

4. NOCTINHUWN ENEKTPUYHUINA CTPYM
4.1. NocCTiNHMIT eNEeKTPUUYHUIA CTPYM Ta MO0 XapaKTepPUCTUKKU
ENeKTpuYHNIA CTpyM, NOCTiIMHWIA Ta 3MIHHMA CTPYM, CWAA i TYCTUHA CTpymy. PiBHAHHA HenepepBHOCTI.
EnektpopyuwinHa cuna. Hanpyra. 3akoHn Oma, [Jxoynsa-J/leHua. Po6oTa Ta NOTYXKHiCTb NOCTIMHOIO CTPyMmy.
KK axxepena ctpymy. Mpasuna Kipxroda Ansa posranyKeHux Kin.

5. ENEKTPOMAIHETU3M
5.1. MarHiTHe none i ioro xapakTepucTuKu
MarHiTHe none B BaKyyMmi. BeKTop marHiTHOI iHAYKUii. MarHitTHe none pyxomoro 3apagy. Cunosi AiHii
MarHiTHoro nona. MNMpuHUMN cynepno3uLii marHiTHMX nonis. 3akoH bio-CaBapa-/lannaca. MarHiTHe none
NPAMOro Ta KOJI0BOrO CTPYMIB.
Cuna JlopeHua. Pyx 3apAagKeHUX YaCTUHOK B MarHiTHOMY i eleKTpuiyHoMy nonsax. LLIMKNoTpoH.
Cvnna Amnepa. Bsaemogia npoBigHMKIB 3i CTPyMOM.
3aMKHYTUI KOHTYP 3i CTPYMOM Yy MarHiTHomy nosi. MarHiTHUA MOMEHT KOHTYpPY 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 NOCTIMHOMY MarHiTHoOMy noJi.
5.2. 3akoH Amnepa.

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

B.
Unpkynsuis sBektopa B . 3akoH Amnepa (3aKOH MNOBHOro cTpymy). BUxpoBuii xapaKTep MarHiTHoro nons.



PoTop BekTOopa B . Teopema CTtokca gna marHitHoro nona. MarHiTHe none coneHoiga i Topoiaa.

5.3. MarHiTHe none B marHeTuKax. Knacuodikauia marHetukis
HamarHiyyBaHHA MarHeTukKiB. ONMC MarHiTHOro NonA B MarHeTUKax. MarHiTHU MOMEHT e/IeKTPOHa i aToma.
BekTOop HamarHiyeHocTi. MarHiTHa CNPUMUHATAMBICTb | NPOHUKHICTb MarHeTuKiB. BeKkTop Hanpy*KeHOoCTi

marHitHoro nons H . 3akoH Amnepa gn1a BeKTopa H . PoTtop BeKToOpa H .
[iamarHeTnkn, napamarHeTMkn, pepomarHeTmk. HamarHiyyBaHHA i nepemarHidyyBaHHA pepomarHeTukis.
MarHiTHM# rictepesuc.
5.4. EneKTpomarHiTHa iHAYKLiA
B3aEMO3B’A30K MiK €NeKTPUYHMM Ta MarHiTHUM nosnem. EnekTpomarHiTHa iHAyKUiA, 3akoH Papages.
Mpasuno MleHua. Ctpymum dyKo.
OundepeHuianbHa 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. Hesracatoui BiibHi KONMBAHHA. 3racatodi KOAMBaHHA. BumylleHi KonmBaHHA. Pe3oHaHC.
5.6. EneKktpomarHiTHe none
Buxpose enektpuyHe none. CTtpym 3miweHHA. EnekTpomarHiTHe nose. 3arasibHa XapaKTepucTuKka Teopil
MakcBenna. XapakTepucTnka piBHAHb Makcsenna. [MoBHa cuctema piBHAHb MaKcBenna B iHTErpasnbHii i
andepeHuianbHin opmax. XBMNboBE PIBHAHHA 417 €N1eKTPOMArHiTHOro nons.
5.7. EneKTpomarHiTHi xBuni
MNnocKka enekTpomarHiTHa xsmnA. NNOCKa eneKkTpomarHiTHa XBuUAa B O4HOPIAHOMY cepefoBuLLi, LWBUAKICTb
NOLWNPEHHA XBWAI. BUNPOMIHIOBAHHA eNeMeHTApPHOro ANNonA. BUNpomiHIOBaHHA eNeKTPOMArHiTHUX XBUAb.
Docnign Mepua.
EHepris enekTpomarHiTHOi xBuni. MoTik eHeprii. BekTop YmoBa-MownTiHra.

6. XBU/TbOBA ONTUKA
6.1 Ceitno. IHTepdepeHuina ciTna

KopnycKynapHO-xBMIbOBa NpMpoga CBiT/1Ia. 3aKOHWU NiHIMHOT ONTUKK. POTOMETPUYHI XapaKTEPUCTUKM Ta iX
Be/iMuMHKU. CBIiTNO fAK efleKTpomMarHiTHa xBuns. IHTepdepeHuia cBiTna. Po3spaxyHok iHTepdepeHUiliHoi
KapTuHW. Cnocobun cnoctepexkeHHs iHTepdepeHuii. IHTepdepeHLia Ha TOHKUX NAiBKax. IHTepdepomeTpu.

6.2. AudpaKuisa csitha
Asnwe andpakuyii. MpuHumn lMonreHca-PpeHens. Audpakuia PpeHena Big Kpyranoro oTBOPY i Kpyrnoro
aucka. Oudpakuia dpayHrodepa Big WinvHM Ta Big, rpatkn. AudpaKkuia peHTreHiBCbKMX MNPOMEHIB.
lonorpadis.

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

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

7. KBAHTOBA ONTUKA
7.1. TennoBe BUNPOMiHIOBaHHA
Tennose BMNPOMIHIOBAHHA i NtOMiHecueHUiA. BunpomiHioBasbHA Ta NOr/IMHAaNAbHA 34aTHICTb Tina, 3aKoH
Kipxroda. 3akoH CredaHa-bosnbumaHa. 3aKOH 3mileHHA BiHa. Popmyna Penes-xkiHca.
7.2. ®OoTOHMU
®oToHM Ta ix BnactmeocTi. PotoedekT. Popmyna lMNnaHKa A4na TeNJA0BOro BUNPOMIHIOBAHHA. ManbmiBHe
PEHTreHiBCbKe BUMPOMIHIOBAHHS.

8. ATOMHA ®I3UKA
8.1. bopoBcbKa Teopisi aToma BOAHI0
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.
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IHTepHeT-pecypcu:

1. EnektpoHHa 6ibnioteka: http://physics.zfftt.kpi.ua/mod/page/view.php?id=1002

2. TabopaTtopHuit npakTnkym: http://physics.zfftt.kpi.ua/mod/page/view.php?id=540

3. ®I3MKA. BHUMOCA PO3B'A3YBATU 3ALAMI: http://physics.zfftt.kpi.ua/mod/page/view.php?id=370

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

3araibHUA  MEeToAMYHMIW  Miaxig A0 BUKNAAAHHA HABYa/IbHOI  AMCUMMNAIHM  BU3HAYaETbCA  AK
KOMYHIKaTUBHO-KOTHITUBHWUI Ta NpodeciiHO OpPiEHTOBAHWM, 3rigHO 3 AKMM Yy LEHTPi OCBITHbOrO npouecy
3HaxX0AMTbCA CTYAEHT — Cy6’eKT HaBYaHHSA | MalibyTHIN HayKoBeLb.

NeKuinHi 3aHATTA

Po3ain 3. ENNIEKTPOCTATUKA

Tema 3.1. EnekTpoctaTuyHe nosae B BakKyymi
N1-1. EneKTpocTaTUyHe none y BaKyymi. EnektpoctatMka. ENeKTpuyHUMiA 3apsag Ta
nmoro BnactusocTi. 3aKoH KynoHa. HanpyxeHicTb nons. MpuHumMn cynepnosuLii
eNeKTpuYHMX nonis. MpadiyHe 306parkeHHA eneKkTpocTaTUYHUX nonis. MeTop,
OondepeHLitoBaHHA-IHTErPYBaHHA ON1A PO3PaxXyHKY e/IEKTPOCTATUYHOIO NOAS.

N-2. Onuc BeKTOpHOro nond. NoTiK BEKTOpa HaNpPy*KeHOCTi eNeKTPOCTaTUYHOrO
nona. Teopema lMaycca. insepreHuisa BeKTOpa HaANPY*KEHOCTi eNeKTPOCTaTUYHOIO
2 nonsa. LlmpKkynauia i potop BekTopa HanpyxeHocTi. Teopema CToKca.
O6uMcneHHA HaNPYXXEHOCTI eNeKTPOCTaTUYHOro MOAA Ha OCHOBI Teopemu
Faycca. O64yMcneHHA HaNpyXeHOCTi NoAA 3apAAXKeHoi NAOWWMHM Ta ABOX
napanenbHUX NAOWMH, Nona cpepuyHOi NOBEPXHI i PIBHOMIPHO 3apaarKeHOoi Ky i
Ta HECKIHYEHHO A0Broro NPAMOro PiBHOMIPHO 3apA4KEHOro LuuaiHgpa.

N-3. NoTteHuian eneKTpocTaTUYHOro nons. [oTeHLian enekTPoCcTaTUYHOro Nons,
NPUHUMN cynepno3uuii nonie Ana noTeHuiana. 3B'A30K MiXK MOTeHUiasiom Ta
3 Hanpy»KeHicTo. EKBiNOTeHuianbHi noBepxHi. Pobota npu nepemileHHi
€/1eKTPMYHOro 3apafy B e/leKTPoCTaTUYHOMY noi. Teopema npo uMpKyaaLuito
BEKTOpa HaNpPYKeHOCTi e1eKTPOCTAaTUYHOro NoAA.

Tema 3.2. [lieneKTpuK Ta NpoBigHMK B 30BHILUHbOMY €1€KTPOCTaTUMHOMY NONi.

N-4. EneKTpocTaTuyHe none B gienekTpukax. [ienektpukun. MonapHii HenonapHi
4 Mmonekynu. EnektpuuHuin  gunonb. Monapusauia pgienektpukis. Onuc
€NeKTPUYHOro MoNA B AieneKTpuKkax. BekTop enekTpuyHoro 3miweHHA. Teopema
[aycca gna BeKTopy eNnekTPUYHOro 3MilLeHHA.

MpoBigHMK Yy 30BHIWWHbOMY €NeKTPOCTaTUYHOMY noni. PiBHoBara 3apAagis Ha
NPOBIAHUKY.

Tema 3.3. EneKTpuyHa EMHicCTb.



http://physics.zfftt.kpi.ua/mod/page/view.php?id=540

Tema 3.4. EHepria eneKTpuyHOro nons

N-5. EnekTtpoemHictb. KoHpeHcaTopu. ENEKTPOEMHICTb BiAOKPEM/IEHOrO
npoBigHWKa. B3aemHa enekTpoemHicTb. KoHgeHcaTopu. MAOCKMI, LMAIHAPUYHWUIA,
chepunYHNIA KOHAEHCATOPM Ta iX EMHICTb. 3'€AHAHHA KOHAEHCATOpIB.

EHepria cuctemun TouKoBUX 3apAaais. EHepria 3apageHoro nposigHuKa. EHepria
3apAgKeHOoro KoHaeHcaTopa. EHepria enekTpocTtaTMYHOro nons.

Po3gin 4. NOCTIMHUIA ENEKTPUYHUIN CTPYM

Tema 4.1. MocTiliHWMIA @NEeKTPUUYHMUIL CTPYM Ta MOro XapaKTePUCTUKH

N-6. EnektpnyHmnin cTpym. PiBHAHHA HenepepBHOCTI. MOCTIMHUIA eneKTPUYHUI
CTPYM, cuAa i ryctuHa ctpymy. Onip nposigHuKiB. 3aKoH Oma gna o4HOPIAHOI,
Heo4HOPIAHOI AINAHKM | NOBHOrO Kona.

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

Po3ain 5. ENNEKTPOMAIHETU3M

Tema 5.1. MarHiTHe none i Oro xapakrepucTUKu

N-7. MarHitHe none i MOro xapakTepucTMkun. MpuHUMN cynepno3unuii MarHiTHUX
nonis. 3akoH bio-Casapa-/lannaca. MarHiTHe nosie NPAMOro i KPYroBoro CTpymis.

N-8. Cvnan y marHitTHomy noni. Cuna JlopeHua. Pyx 3apAgaeHUX YaCTMHOK B
MArHiTHOMY i eneKTpuYyHOMY nonax. LLMKAOTpoH.

N-9. Cuna Amnepa. MarHiTHa B3aeMogia CTpymMiB. 3aMKHYTUIA KOHTYp 3i CTpyMom
Y MarHiTHomMy noAi. MarHiTHM MOMEHT KOHTYpY 3i cTpymom. MoMeHT cun, Wo gie
Ha KOHTYp 3i CTPYyMOM B MarHiTHomy nosi. Po6oTta npu nepemiwieHHi KOHTYpY 3
CTPYMOM B MarHiTHomy noni. Po6ota nepemilieHHA NpoBigHMKA 3i CTpymOM B
NOCTINHOMY MarHiTHoMy noani.

Tema 5.2. 3akoH Amnepa.

10

N-10. MarHiTHuI noTik. Teopema laycca Ans 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.

11

N-11. HamarHiyyBaHHA MarHeTukiB. ONMC MarHiTHOro NoAs B MarHeTUKax.
MarHiTHAM  MOMEHT efnlekKTpoHa | aTtoma. [ipomarHiTHe BigHOWEHHS.
NapmopiBcbKa npeuecis. Bektop HamarHiyeHocTti. MarHitHa CNpUMHATAMBICTD i
NPOHMKHICTb MarHeTuUKiB.

BeKTop Hanpy)eHOCTi MarHiTHoro nona. 3akoH Amnepa AnA BeKTopa
HaNpPYX€EHOCTI MarHiTHOro nNosA.

Knacuoikauia marHetukis. [diamarHeTUKW. napamarHeTuku, bepomarHeTuku.
HamarHiyyBaHHA i nepemarHiyyBaHHA pepomarHeTukiB. MarHiTHUIA rictepesuc.

Tema 5.4. EneKtpomarHitHa iHAyKLUiA

12

N-12. B3aem03B’A30K MiXK €N1EKTPUYHMUM Ta MarHiTHUM nonem. EnekTpomarHitHa
iHAyKuifa, 3akoH Papages. Mpasuno JleHua. Ctpymn ®OyKo. ABuLe camoiHAYKLI.
IHOYKTMBHICTb. B3aemoiHayKuia. CTpymun npuv pPO3MUKAHHI | 3aMWKaHHI Kona.

EHepria marHiTHoro nona ctpymy. EHepris i ryctTuHa eHeprii MmarHiTHoro nons.

Tema 5.5. EneKTpomarHiTHi KONMBaHHA




N-13. KgasicTauioHapHui cTpym. [itodi 3HAYEHHA CUAW CTPYMy | Hanpyru.

13 BekTOpHi piarpamn. KonuBanbHUM KOHTyp. Hesracawoui BiNbHi KONMBAHHA.
3racatodi KonmeaHHA. BumyLueHi KonneBaHHA. Pe30oHaHC.
Tema 5.6. EnektpomarHitHe none
N-14. Buxpose eneKktpuyHe nose. CTpym 3miweHHA. EnektpomarHiTHe none.
14 3aranbHa XapaKTepucTMKa Teopii MakceBenna. XapaKTepuCTUKa pPiBHAHb
Makcsenna. MartepianbHi piBHAHHA. TPaHWYHI ymoBU. [TOBHA cuctema piBHAHb
MakcBenna B iHTerpanbHin i andepeHuianbHin popmax.
Tema 5.7. EneKtpomarHitHi xsuni
N-15. XsBunboBe PpiBHAHHA  ANA  eNeKTpomarHiTHoro nonAa. [lnocka
15 €/IeKTPOMArHiTHA XBWIA B OA4HOPiIAHOMY cepenoBMLL, LWBUAKICTb MOWMPEHHA
XBWUANi.  BUNPOMIHIOBAHHA  €/IeKTPOMArHiTHUX  XBWAb.  BUNPOMIiHIOBaAHHA
enemeHTapHoro gunona. Jocnign lepua.
EHepria enekTpomarHitHoOi xBuni. MoTik eHeprii. BekTop YMmoBa-MonTiHra.
Po3gain 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 cBiT/1a 3 pe4OBUHOIO
N-16. KopnycKynsapHo-xBUAbOBa NPMpoAa CBiTAA. 3aKOHM NiHilHOT onTUKK. CBiThO
16 AK eneKkTpomarHiTHa xsuna. IHTepdepeHuis ceiTna. Cnocobu cnoctepereHHA
iHTepdepeHLil.
Asnwwe andpakuii. MpuHumn lMNorreHca-PpeHena. JudpakuiiHa rpaTka.
MonapusosaHe cBiTn0. 3akoH Mantoca. lNonapmsauia npu 3a70MJEHHI Ta
BiAbuBaHHi. MNonapusauis npm NnoaBiMHOMY NPOMEHE3a/IOM/IEHHI.
Oucnepcia ceiTna.
Po3pin 7. KBAHTOBA ONTUKA
Tema 7.1. Tennose BUNPOMiHIOBAHHA
Tema 7.2. ®OTOHMU
N-17. Tennose BMMNPOMIHIOBAHHA | NOMiHecueHUiA. BunpomiHoBanbHa Ta
17 NOrAMHANbHA 3[aTHICTb Tina, 3akoH Kipxroda. 3akoH CredaHa-bonbumaHa.
3aKOH 3MilLeHHA BiHa. Popmyna Penea-LxiHca.
dotoHn Ta ix BnactmsocTi. PoTtoedekT. Popmyna [naHKa ana TensoBoro
BUMNPOMIiHIOBaAHHA. [aNbMiBHE PEHTreHiBCbKe BUMPOMIHIOBAHHA.
Po3ain 8. ATOMHA ®I3UKA
Tema 8.1. bopoBcbKa Teopifa aToma BOAHIO
Tema 8.2. XBMnbOBi BNAaCTUBOCTI MiIKPOYACTUHOK
Tema 8.3. PiBHAHHA WpepiHrepa
N-18. 3akoHOMIpHOCTI B aToMHWUX crekTpax. Mogeni atoma TomcoHa i
18

Pesepdoppaa. Moctynatu bopa.
Locnign ®paHka i l'epua. EnemeHTapHa bopoBCbKa Teopia aToma BOAH!HO.

linoteza pge bpoiina, XBWMAbOBI BNACTMBOCTI  MIKPOYACTUHOK. [MpuHUMN
HeBM3HayeHocTel eli3eHbepra.

PiBHAHHA WpeaiHrepa Ana HecTauioHapHOro i cTauioHapHoro noasa. QisnyHui
3MICT i BNACTUBOCTI XBUNbOBOT QYHKLLT «NCi».

MpakTUUHi 3aHATTA

OcHOBHMM 3aBAadHHAM NPAKTUYHUX 3aHATDL € 3aKpiI'IﬂeHHﬂ 3HaHb, OTPMMAHUX Ha I'IeKLI,iFIX.



Neo Hasea Temu 3aHATTA Ta nepenik OCHOBHUX NUTAaHb KinbKictb
3/n ayAa.
rogvH

1 n-1 EnekTpocTtatukKa. 3aKoH KynoHa. HanpyxeHicTb 2
€NeKTPOoCTaTUYHOro nona. MpuHumMn cynepnosunLii nonis.

2 N-2 MeTtog [l ana po3paxyHKy eneKTpoCcTaTUYHMUX NOIB. 2

3 N-3 Teopema MNaycca ana po3paxyHKy enekTpocTaTUYHUX NOAIB. 2

4 N-4 NoTeHujian enekTpocTaTMYHOro nona. PoboTta No nepemileHHIo 2
3apAaay B noni.

5 M-5. Pyx 3apAaaeHoi YaCTUHKM B O4HOPIAHOMY €NeKTPUYHOMY MO, 2

KoHaeHcaTopu. EHepria enekTpuyHoro nons.

6 N-6. MocTitHWMI enekTpUYHMI cTpymM. Onip NpoBigHMKIB. 3akoH Oma. 2
Po6oTa i NoTyXHicTb enektpuyHoro ctpymy, KK axxepena ctpymy.
3akoH xxoyna-fleHua. Mpasuna Kipxroda ans posranyeHux Kin.

7 M-7. 3akoH bio-CaBapa-/lannaca. MarHitTHe nosne npamoro i 2
KpYyroBoro CTpymis.

8 MN-8. Cuna Amnepa. Bzaemogaia npoBigHUKIB 3i CTPyMOM. 2
MN-9. MarHiTHU MoMeHT. MOMEHT CMAN WO Ai€ Ha KOHTYpP 3i CTPyMOMm 2
9 Y 30BHILUHbOMY MarHiTHOMy noani.
M-10 Cuna JlopeHua. Pyx 3apAagrKeHuxX 4YacTMHOK B OA4HOpPigHOMY 2
10 MarHiTHomy noni
1 MN-11 EneKTpomarHiTHa iHAyKUiA. 3akoH ®apages. MNpasuao fleHua. 2
N-12 CamoiHayKkuia. CTpymMn 3aMMKAHHA Ta PO3MWUKAHHA KoOAa. 2
12 KonnBanbHWIA KOHTYP
13 M-13 OcHOBW reOMEeTPUYHOT ONTUKM. 2
N-14. OcHoBM XxBMAbOBOI ONTUKK. IHTepdepeHuia. Cnocobu 2
14 cnocTtepeXkeHHa iHTepdepeHu,ii. IHTepdepeHLia Ha TOHKUX NAiBKax.
15 N-15 Andpakuia ceitha. AndpakuinHa rpatka. 2
M-16 [lMonApusosaHe cBiTA0. 3akoH Mantoca. lMonsapusauia npu 2
16 3a/I0M/IEHHI Ta BiA6MBaHHI.
n-17 OcHosMH KBaHTOBOI  ONTUKMW. 3aKkoHu TennoBoro 2
17 BMNPOMIiHIOBAHHA. DOTOHM Ta ix BNacTUBOCTI. PoToedeKT.
18 M-18 OcHoBM aToMHOI ¢i3nKK. MocTynatM bopa. XBWUAbOBI BNACTUBOCTI 2

MIKPOYaCTUHOK.

BCbOIo rogunH 36

NabopaTopHi 3aHATTA
BrKoHaHHA nabopaTopHMxX pobiT nepeabavae: nornnMbAEeHHA 3HAHb 3 TEOPETUYHOIO Kypcy; HabyTTs
HaBWKiB N/IaHYBaHHA Ta NOCTAHOBKM EKCMEPUMEHTaIbHUX AOC/iAKeHb; HabyTTA HaBUKIB CTaTUCTUYHOIO
0bUYMC/IEHHA eKCNepuMMEHTaNIbHUX AaHUX Ta MPeAcTaBAeHHA X 33 BMMOramum Ailoyoi CTaHAapTM3alii;
eKCnepuMeHTaNbHY NepeBipKY BUKOHAHHA 3aKOHIB Qi3nKM.

Temu nabopatopHux pobir



Ne Ha3ea nabopaTopHoi poboTu Kinbkictb

3/n ayaMTOPHMUX
roauvH
1 BcTynHe 3aHATTA (iHCTPYKTaX 3 TEXHIKK Be3neKn) 2
2 2-1 Bu3Ha4vyeHHA onopy NpoBigHMKa 32 4ONOMOro MOCTa 2

nocTinHoro cTpymy (Mocta YiTcToHa)

2-2  BWMIipIOBaHHA €NEKTPOPYLWIAHOT CMAN METOA0M
KomneHcau,ii

3 2-3  BM3Ha4YeHHA EMHOCTI KOHAEHCaTOpa METOAOM 2
6anicTMyHoOro ranbBaHOMeTpa

2-4 BuBYEHHA e/IEKTPOHHOro ocuunorpada

4 2-5 BuBYEHHA eNeKkTPOCTaTUYHOro NonA 2

5 2-9 Bu3HA4YeHHA NMTOMOrO 3apAay e/IeKTPOHa MeToa0M 2
MarHeTpoHa

6 2-11 3HiMaHHA KPMBOIT HAMarHiYyBaHHA Ta NeTAi rictepesncy 2

depomarHeTumKiIB y 3BiHUX MarHiTHUX NONAX

7 2-12 BumiptoBaHHA iHAYKLUiT MarHiTHOro Nossa eNIeKTpoMarHirta 2

8 2-7 [JocnigXeHHs TepMOoeneKkTpopyLwinHoi cunm 2
2-8 JocnigKeHHA TepMOeNeKTPOHHOI emicii

9 2-13 [ocnigrKeHHA BiIbHUX 3aracatounx KOAMBaHb Y KOHTYPI 2

2-14 BnBYEHHA BUMYLUEHUX KOJIMBAHb Y NOCAIA0BHOMY
KONMBA/IbHOMY KOHTYpI

BCbOIo rogunH 18

6. CamocrTiiiHa poboTa cTygeHTa

CamocTiHa poboTa CTyZeHTiB NoArac y Niarotosl,i 3aBAaHb, OTPUMAHUX HA NOMNepeaHixX NeKUinHuX.
NPaKTUYHMX abo NabopaToOPHMX 3aHATTSAX.

3rigHO HaBYanbHOMY MaHY MPOMOHYHOTLCA IHAMBIAYANbHI CeMecTpoBi 3aBAaHHA Yy BUraaai
CaMOCTIAHOIrO BMBYEHHA OKPEMUX TEOPETUYHUX MUTAHb, AKI He PO3rNA4aNMCh HA NeKUiax, Moay/bHOi
KOHTPO/IbHOI pob0TH, PO3B'A3KY 33434 HA KOXHOMY NPaKTUYHOMY 3aHATTI, NPOBEAEHHA PO3PaxyHKiB 3a
NepPBUHHUMU JaHUMKN, OTPUMAHUMM Ha N1abopPaTOPHUX 3aHATTAX.

MoniTUKa Ta KOHTPO/b



7. MNoniTMKa HaBYaNbHOI AUCUMNAIHU (OCBITHLOrO KOMMNOHEHTA)

B pamKax BUBYEHHA ANCUMNAIHU CTaBUTLCA HAaCTYMHUIM Nepenik BUMOr nepes, CTyAeHTOM:

— 060B'A3KOBe BiABIAYBAHHA NEKLiN, NPAKTUYHUX, Ta NAaBOPATOPHUX 3aHAT;

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

nokasysaTh HebanayKicTb 40 npeagmeTy;

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

BiZANOBIAi Ha KOHTPOANbHI 3anuTaHHA. Mig Yac 3axmMcTy Ha 3aHATTI, abo Ha KOHCy/bTalii, BianNoBigae Ha

NUTaHHA BMKNa4auya;

— CTYAEHT CaMOCTIMHO BUKOHYE iHAMBIAYaNbHI 3aBAaHHA 3 MPAKTUKWK, Ta Nig Yac 3aXMCTy Ha 3aHATTI, abo

Ha KOHCyNbTaUji, BiANOBIAAE HAa NUTAHHA BUKNa4aya;

— Mepecknagatv NPaKTUYHI Ta NabopaTopHi 3aHATTA MOXKHA Ha KOHCY/bTallil;

— 33CTOCOBYETbCA MOJIITUKA 3a0xodyBasbHUX/WTpadHUX 6anis (guB. PCO), AKi CTyAeHT Moxe 3apobutu
NPOTAroM HaB4Ya/IbHOrO CEMECTPY; BCi 3a0X04yBa/ibHiI 6ann BpaxoBYHOTbCA TiIbKM Ha €K3aMeHi 3a YMOBM
OOMYCKY;

— popaTtkosi 6anu 3a NpoxoaKeHHA aganTtauinHoro Kypcy 3 ¢isukum Big IMAO KNI im. Irops Cikopcbkoro
HapaxoBYyHTbCA BiANOBIAHO A0 6anis, BKa3aHWUX y cepTUdiKaTi, NicNA OTPUMAHHA AOMNYCKY A0 €K3aMeHY.

- NONITUKA Ta MPUHUMNM aKageMidHOi A06povecHOCTi BM3HAyeHi y po3gini 3 Kopgekcy yecTi
HauioHanbHOro TexHiYHoro yHiBepcuteTy YKpaiHM «KWIBCbKMIA MONITEXHIYHUI IHCTUTYT iMeHi Irops
Cikopcbkoro». [leTanbHiwe: https://kpi.ua/code.

- HOPMM eTMYHOI NOBEeAIHKW CTYAEeHTIB i NpauiBHUKIB BM3HA4veHi y po3aini 2 Koaekcy uyecTi
HauioHanbHOro TexHi4Horo yHiBepcuteTy YKpaiHW «KUIBCbKMIMA MONITEXHIYHUI iHCTUTYT iMeHi Irops
CikopcbKkoro». JetanbHiwe: https://kpi.ua/code.

- CTYAEHTU MalOTb MPABO OCKAPMKUTU PEe3yNbTaTU KOHTPOJIbHUX 3axoAiB, ane o0608’A3KOBO
APryMeHTOBaHO, MOACHMBLUM 3 AKUM KPUTEPIEM He MOroKylTbCA BiANOBIAHO A0 OUIHOYHOrO /NCTA
Ta/abo 3ayBaKeHb.

8. Buau KOHTPOJIIO Ta PpeiTUHroBa CMCTEMA OLiHIOBAHHA pe3y/bTaTiB HaBuaHHA (PCO)
Buau KoHTpoAio:
MOTOYHWIA KOHTPO/Ib: YCHE | MMCbMOBE OMWUTYBAHHA 33 TEMOIO 3aHATb, BUKOHAHHSA Ta 3aXMUCT NPAKTUYHUX
3aBAaHb, BUKOHAHHA Ta 3axMcT NabopatopHux pobit, MKP.
KaneHaapHM KOHTPOb: NPOBOAMUTLCA ABidi HA CEMECTP AK MOHITOPUHI MOTOYHOrO CTaHY BUKOHAHHA BUMOT
cunabycy.
CeMecTpOBMI KOHTPO/Ib: EK3aMEH.

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

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

2. - BUKOHAHHSA Ta 3aXUCT NPAKTUYHUX 3aHATb;

3. - MOAYNbHY KOHTPOJIbHY PObOTY;
Exk3ameHauyiliHa cknadoea

4, - BignoBiab Ha eK3aMeHi.

Cuctema perTUHrosux 6anis Ta Kputepii ouiHIOBAHHA:
Cmapmoea cknadosa

1. MpaKTUUHi 3aHATTA

Barosuii 6an - 1 6an.

MaKcMmanbHa KifbKicTb 6aniB, oaeprKaHMUX Ha NPaKTUYHMX 3aHATTAX (1 6an x 18) aopisHioe 18 6anis.

- BMKOHAHHA AOMALLHbOrO 3aBAaHHA (He meHwe 75% Big ycix 3aBAaHb), akTMBHa poboTa Ha 3aHATTI, MOBHI
npaBuAbHiI Bianosiai - 1 6an

- BMKOHAHHS AOMalLHbOro 3aBAaHHA (He meHwe 75% BiA ycix 3aBAaHb), NpaBubHI HENOBHI Bianosiai — 0,8
6anu

- BMKOHAHHS AOMaLLHbOro 3aBAaHHA (He meHwe 75% BifA ycix 3aBaaHb), 3a0BiNbHa Bignosiap — 0,6 6anis

- BUKOHAHHSA JOMALIHbOro 3aBAaHHA (He meHwe 75% Big ycix 3aBaaHb) — 0,5 6anu
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- HEeBWKOHAHHA AOMALLHbOrO 3aBAaHHA, He3a40BiI/IbHA BianoBiab — 0 6anis

2. NNabopatopHi poboTn

Barosuii 6an - 3 6anu.

MaKcrmanbHa KinbKicTb 6anis, ogaepaHnx Ha NabopaTopHuMx 3aHATTAX (3 6anu x 6) gopisHioe 18 6anis.

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

- nigrotyBaTtMca A0 BUKOHaHHA pPobOTM, HanucaTW BAACHOPYY BiAMNOBIAI HA KOHTPOAbHI 3anUTaHHSA 40
poboTu (He meHwe 75% Bif, yCix 3anuTaHb 40 poboTH);

- OfepKaTh AONYCK A0 BUKOHAHHA poboTy;

- 34IMCHUTN NabOPaATOPHUI EKCNEPUMEHT, BUKOHYIOYI BCi MYHKTU NOPAAKY BUKOHAHHA pob60Tn Ta 06pobKM
eKCnepuMeHTaIbHUX AAaHWNX, 3a3HAYEHi Yy NPOTOKONI 4,0 PO60TH; OXallHO 3aNOBHUTM NPOTOKO/ Ta BUKOHATH
HeobxiaHi rpadiuHi Nnobyao0BM HA MiNiMeTpOBOMY Manepi; BUKOHATU MeTy pobOTU Ta HANMCAaTU BUCHOBOK;

- 3[aTV TEOPETUYHY YacTUHY poboTK Yepe3 TecTyBaHHA abo cnisbeciay;

- BMMPABWUTM 3ayBaXKEHHSA BMKIaAaua

3apaxoBaHa pob0oTa OLHIOETLCS HACTYNMHUM YNHOM:

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

- HEenoBHa BiANOBIAb, HAsIBHICTb 3ayBa)KeHb A0 poboTtn - 1,5 - 2 6banu

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

- HenigroToBneHicTb A0 nabopaTopHoi pobotn — 0 6anis

3. MogynbHUIU KOHTPO/b

MaKcumanbHa Kinbkictb banis 3a MKP gopisHioe 14 6anis.

- NpaBUNbHWUI PO3B’A30K BCiX 3aBAaHb MKP Ta noBHa npaBu/abHa BigNOBiAb HA BCi NUTAaHHA NiA Yac
3axucty — 14 6anu

- HafABHICTb NOMMWJIOK B PO3B’A3aHHI 3aBAaHb Ta HEMOBHA BiAMNOBIAb Ha MUTAHHA Mif Yac 3aXUCTY, B
3a/1eXKHOCTI BifZ, KiNbKOCTI 3a4a4 Ta BignoBigen Ha nuTaHHA — (6-13 6anis)

- HafABHICTb NOMMWJIOK B PO3B’A3aHHI 3aBAaHb Ta BiACYTHICTb 3aXMCTy, B 3a1€XHOCTI Bif, KinbKOCTi
3agay— (1-5 6anis)

- HenpasuabHe po3B’A3aHHA 3aBaaHb — 0 Hanis

3aoxouyBanbHi Ta wrpadHi 6anu:

3aoxo4yBanbHi 6ann MoXKHa 3apodUTU nLLE NPOTATOM HaBYa/IbHOTO CEMECTPY.

— 3a NpaBWJ/IbHY BiAMNOBiAb HAa NUTAHHA MNig Yac 06roBOPEHHS Ha NekKLii cTyaeHT oTpumye +0,5 6anu;

— 3@ 3aMHATTA NPU30BOro MicLA Ha BCEYKPATHCbKIN/MidKHapOAHiN CTyaeHTCbKil onimniagi, TypHipi,

KOHKYpPCi TOLW,0 3 aucumnainm «Pisnka» cTygeHT oTpuMye 3a neplie micye +7 6anis, 3a 2 - 3 micue +5

6anis, 3a 4 - 5 micue +3 6anu;

— 3a NiAroTOBKY Te3 Ta y4acTb Y BCEYKPATHCbKIi/MiXKHAaPOAHIN CTYAEHTCbKiN KoHdepeHLii 3 AncumniiHm

«®Pi3nKa» cTyaeHT oTpumye +5 6anis;

— 3a NigroToBKy Ta NybaikaLito A4OCAIAHMUBKOT CTaTTi Y daxoBoMY XKypHani 3 gucumnaiim «Pisnka» cTyaeHT
oTpumye +7 6ani..

3aoxo4yBanbHi 6ann BPaxoBYHOTbCA TiZIbKWM HA eK3aMeHi Nicas OTPMMaHHA AOMNYCKY.

JNopnaTtkoBi 6ann 3a NPOXoAKeHHA aganTaliiHoro Kypcy 3 ¢isunkum sig IMAO KMl im. Iropsa Cikopcbkoro

HapaxoBYHOTbCA BiANOBIAHO A0 6aniB, BKasaHUX y cepTudiKaTi, Nicna oTpUMaHHA AONYCKY A0 eK3aMeHY.

LWtpadHi 6ann moxkHa ogepkaTtu 3a
— Hepgonyck Ao nabopatopHoi poboTtu — (-0,5 ) 6anis;
— HecBoevacHe nogaHHa MKP — BTpaTta npasa 3apobutn 6anu 3a 3axuct MKP.

Cyma BaroBux 6aniB KOHTPONbHUX 3aX04iB NPOTArom | cemecTpy cKknaaae:
Rc=18 + 18 + 14 =50 6anis
HeobxigHoto yMOBOIO A0MNYCKY 40 eK3aMeHy € 3apaxyBaHHsA BCiX 1abopaTopHMX pobiT, BCiX NPaKTUYHUX POBIT Ta
BMKOHaHHA MKP, a TaKoK CTapTOBUI pelTHMHT He meHLe 60% Bia Rc, To6To 30 6anis..

ExkzameHayiliHa cknadoea wKanu gopisHioe: Re = 50 6anis



TakMM YMHOM, PEUTMHIOBA LWKaNa 3 AMCUMNIHM CKNaaaeE:

R =50+ 50 =100 6anis.

KpuTtepii BU3HaueHHA 6an1bHOI OLiHKU Ha eK3aMeHi
MoBHa BiANOBiAb HAa TeOPETUYHI NUTaHHA bineTa (He meHwe 90% noTpibHoI iHdopMmaLii), BUpiweHa
3a/la4a, NoBHa BiANOBiAb Ha A04aTKOBI MMTaHHA MO BUBYEHIN Temi - 45 - 50 6ani..
[ocTaTHbO MOBHA BiAMNOBIAb Ha TEOPETUYHI NUTaHHA Gineta ( He meHwe 75% noTpibHOI iHPopMaLii),
BMpilleHa 3aZa4a, HEMOBHA BiANOBIAb Ha A40AATKOBI NMTAaHHA MO BUBYEHIN Temi - 38 - 44 6anis.
HenosHa Bignosigb Ha TeopeTuyHi NUTaHHA bineta ( He meHwe 60% nNoTpibHOI iHPOpPMaLii), BUpiWeHa
3a/la4a, He BignoBiAb Ha A404aTKOBI MUTaHHA No BUBYeHIiM Temi - 30 - 37 6anis..
He3apoBinbHa BiANOBiAb HA TEOPETUYHI NUTaHHA 6ineta, NOMUAKM NPWU BUPILEHHI 3aAadi, BignoBiab Ha
[0,0aTKOBi MUTaHHSA Mo BMBYEHi Temi - 5 — 29 6anis.
HesaposinbHa BiANOBiAb Ha TEOPETUYHI MUTaHHA bGineTa, He BMpilleHa 3ajaya Ta He BiANOBiIAb Ha
[0aTKOBi NUTaHHSA Mo BUBYEHI Temi - 0 6aniB.
[nsa OoTpMMaAHHA cTyaeHTamu BianosigHWMx ouiHoK (ECTS Ta TpaguuiliHMx) Moro penTWHroBa ouiHKa Rb
nepeBoAUTbCA 3rigHO Tabaumui:

Tabnnuyga BiaNoBIAHOCTI peMTUHroBUX H6aniB OLiHKaM 3a YHIBEPCUTETCbKOLO LIKA/OoL0:

Kinbkictb banis OujiHKa
100-95 BiamiHHO
94-85 Oyxe nobpe
84-75 Hdobpe
74-65 330Bi/IbHO
64-60 JocTtaTtHbO
MeHwe 60 He3apoBinbHO
He BUKOHaHi ymoBM A0NYCKY He ponyuwieHo

9. flopaTtkoBa iHpopmauia 3 aucumnnniHm (OCBiITHbOro KOMMNOHEHTA)

MUTaHHA 0O CEMECTPOBOIO KOHTPONIO:

EnekTpuuHnit 3apag,. OUCcKpeTHicTb 3apaay. 3aKoH 36epeXkeHHs 3apagy. 3akoH KynoHa.

EnektpuyHe nose. HanpyKeHiCTb €N1eKTPMUYHOIO NoIA TOYKOBOTO 3apAay.

MpUHUKMN cynepno3suLii eneKTpudyHmMx nonis. CUAoBI NiHil.

EnektpuuHnii aunons. Mone enekTpuyHOro AMnons.

MOMEHT cMAMn, WO AJ€ HA AMNOAb B eNEKTPUYHOMY Noni. EHepria gunona B eNeKTpuYHOMY noai.

MeTog, audepeHLitoBaHHA-IHTErpyBaHHA ANA PO3PAXYHKY eNeKTPUYHUX NONIB.

MoTik BeKTopa HanpyrKeHocTi. Teopema lNaycca Ana eneKkTpocTaTMYHOro NOAA B BaKyyMi.

MNone piBHOMIPHO 3apALKEHOI, HECKIHYEHHO MPOTAXHOI NAOWMHI. [lone MmiK ABOMA HECKiHYEHHO

NPOTAXHMUMM PiISHOMMEHHO 3aPAAKEHUMU NAapaANENbHUMU NAOWMHAMMU.

9. Mone 3apagKeHoro unniHapa.

10. MMone 3apagKeHoi chepu.

11. Pob6oTta cun enekTpocTaTMyHoro nond. LMpkynauis BekTopa HanpyXeHOCTi eNeKTPMUUYHOro nons.

12. [loTeHuiaNbHUI XapaKTep eNeKkTpocTaTUYHoro nons. MoteHujian. EKBiNoTeHLUianbHiI NOBEPXHi

13. ToTeHuian nonsa TOYKOBOro 3apAdy i MonA, CTBOPHOBAHOINO CUCTEMOD TOYKOBMX 3apAAdiB. PisHMUA
noTeHLujianis.

14. 3B’A30K MiX HANPYKEHICTIO eNEeKTPUYHOrO NoJA | NOTEHLIa0M.

15. EnekTpuuyHe none B AienekTpukax. lonapHi i HenonapHi AienekTpuku. AWNoabHUA MOMEHT
AieneKkTpuKa.

16. TNMonsapisauia gienexkTpukis. Bektop nonapmsad,ii.

17. HanpyeHicTb eNIeKTPUYHOro Nons B gienekTpuky. [ienekTpuyHa NpOHUKHICTb.

18. Teopema laycca Ana nons B AieneKTPUKy. 3B'A30K BEKTOPiB D - 3milleHHs, E — HanpyskeHicTi, P —
nonapmsaduii.

19. [poBigHMKN B €NEKTPOCTAaTUYHOMY MNOI.

20. EneKkTpuyHa EMHICTb BiJOKPEM/IEHOro NPOBiAHWKA. EneKTpMyHa eMHiCTb KOHAeHcaTopa. [nockum
KOHAeHcaTop.
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21.
22.
23.
24,
25.

26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.

37.

38.
39.
40.
41.
42.
43.
44,

45.
46.
47.
48.
49.
50.
51.
52.
53.

54,
55.

EHepria 3apageHoro npoBigHUKa, CUCTEMU 3apAOKEHUX MPOBIAHUKIB | KOHAEHCaTopa.

EHepria enekTpuyHOro nona. NycTMHa eHeprii eNeKTPMYHOro NoNA B Aie/IEKTPUKY | BaKyyMi.
EnekTpuyHnin cTpym. XapaKTepUCTUKMU eNEeKTPUYHOIO CTPYMY: CUIa CTPYMY, BEKTOP FYCTUHU CTPYMY.
EnekTpopyuwinHa cnna gxkepena ctpymy. Hanpyra.

3akoH Oma ans oAHOPIAHOT AiNAHKM Kona. ENekTpuuHuiA onip, nMTOMMIA onip. 3aseKHicTb onopy
NPOBIAHWMKIB BiA TemnepaTypu.

3akoH Oma B andepeHuiancHii opmi. MUTOMa enekTponpoBiAHICTb.

3akoH Oma gna HeogHOPIAHOT AiNAHKK Kona. 3aKoH Oma gna 3aMKHEHOro Kona.

3aKoH [xkoyns - JleHua. PoboTa i noTyKHicTb cTpymy. KK, arkepena ctpymy.

Mpasuna Knpxroda.

MarHiTHe none B BaKyyMi. MarHiTHU MOMEHT KOHTYpY 3i CTPYMOM. BEKTOp MarHiTHOI iHAYKLUii. CUNoBi
NiHii marHiTHoro nons (3.1).

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

MarHiTHe none NPAMOro cTpymy.

MarHiTHe none Kpyrosoro cTpymy.

Cnna Amnepa. Bszaemogia npoBigHMKIB 3i CTpymom

Cvna NopeHua. Pyx 3apageHoi YaCTUHKM B MarHiTHOMy noni.

3aMKHYTUM KOHTYpP 3i cTpyMmOM. MarHiTHUA MOMeHT. MOMEHT CMAM WO Ai€ Ha KOHTYP 3i CTPYMOM Y
30BHIiLHbOMY MArHiTHOMY No”i.

3akoH Amnepa. Teopema nNpPO UMPKYAALiIO BEKTOpPA MarHiTHOI iHAYKUii. BuxpoBui XxapaKtep
MarHiTHOro nons.

MarHiTHe none coneHoiga.

MarHiTHe none Topoiga.

MarHiTHM noTiK. Teopema laycca gna marHiTHoro nons.

Po6oTa nepemiweHHA NPoBigHMKA 3i CTPYMOM B NOCTiMHOMY MarHiTHOMYy MnoJi.

MarhiTHe nosne B pe4oBuHi. MarHiTHi MOMeHTH aToMmiB.

BeKTop HamarHiyeHocTi. Hanpy»XeHicTb MarHiTHoro nosa. MarHiTHa NPOHMKHICTb PEYOBUHMU.

Buaun marHeTuKis: [liamarHeTuKM, NapamarHeTnkn, epomarHeTkM. MarHiTHa NPOHMKHICTb | MarHiTHe
noJsie MarHeTuKiB.

3aKOH eneKTpomarHiTHoI iHayKuii. Mpasunao JleHua.

ABMwe camoiHAyKUii. IHAYKTUBHICTb. EneKTpopywiliHa cuna camoiHAyKLii.

CTpymun Npu po3MMKaHHI Ta 3aMUKaHHI Kona.

EHepria marHiTHOro nonAa. N'yctmHa eHeprii MarHiTHOro nons.

OcHoBswu Teopii MaKcsenna.

Mepwe piBHAHHA Makceenna. 3akoH Papaged - Makcsenna.

Ctpym 3miweHHA. 3akoH Amnepa-MakKkcsenna.

Tpete i ueTsepTe piBHAHHA Makcsenna.

MoBHa cuctema piBHAHb MaKcBenna B audepeHuianbHin dopmi. MaTepianbHi piBHAHHA. [paHUYHI
YMOBMW.

Po3B’A30K cucTemu piBHAHb Makcsenna.

EnektpomarHiTHa xBunsa

Po6ouy nporpamy HaBuYanbHOI gucumnainm (cunabyc):

CKnapeHo: foueHT, KaHanaat ¢is.-mat. Hayk, YypcaHoBa MapuHa BanepiiBHa, acucteHT Hasapuyk
CsiTnaHa CrenaHisHa.

YxBaneHo: kadbeapoto 3arasibHoi Gi3MKM Ta MogentoBaHHA ¢i3nyHUX npouecis (npotokon Ne 06-24 Big,
11.06.2024)

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



