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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 KOMMNETEeHTHOCTeu:
— 3K 05 3gaTHicTb NpauoBaTM y KOMaHa,.
— 3K 08 3aaTHicTb BUMTUCA | OBONOAIBATU CY4AaCHUMM 3HAHHAMM.

— 3K 14 3paTHicTb A0 MmixKocobucTicHOT B3aemogaii
¢daxoBuX KOMNETEHTHOCTEMN:

Kadepgpa 3aranbHoi ¢pi3Mku ta

— 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
pe3ynbTaTh HaBYaHHA:

— TIPH 11 PO3ymiTM NPUHLUMNN MEXaHIKN pPiaAWMHU Ta rasy, 30Kpema, rigpaB/ikm, aepoauHaAMIKK
(razogmHamikn).
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— MPH 24 3acTtocoByBaTW y HaB4Ya/bHiA i NpodeciiHiin AiANbHOCTI OCHOBHI 3aKOHU MeXaHiKy,
MOIEKYNAPHOI  Gi3MKM, ENeKTPOMarHeTusmy, ONTUKU, aTOMHOI i3UKK, eNeKTPOTEXHIKN,
€/IeKTPOHIKM, OpPraHivyHOi i HeopraHivyHoI Ximil

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

MpepmeT HaBYaNbHOI 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 Teopid, OCHOBHI 3aKOHW TEPMOAMHAMIKK i
MONEKYNAPHOI Gi3NKKM rasis i piguH.

Micna 3aCBOEHHA HaBYANbHOI ANCLUUNIHU CTYAEHT NOBUHEH 3HATU Ta BMITU BUKOPUCTOBYBATU 3HAHHA
dyHAAMEHTaNbHUX HaYK, WO /ieXKaTb B OCHOBI BiANOBiAHOI cneuianisauii iHKeHepii, Ha piBHi, HeobxigHoOMYy
ANA AOCATHEHHA iHWWX pe3ynbTaTiB OCBITHbOI MPOrpamu; 3HaTH po3ainm $ismKun, Wo nexaTtb B OCHOBI Kypcy,
Ha piBHi, HEOOXiAHOMY ANA AOCATHEHHA IHLWMX Pe3ynbTaTiB Nporpamum, B TOMy YMCAi MaTK NeBHY 06i3HaHicTb
OO0 OCTaHHIX AoCArHeHb ¢i3MKW. PO3yMiTM OCHOBHI 3aKOHM NEBHUX po3ainie ¢isvKM, Ta NpuHUMNK
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 GpakTopamu
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 oXepena iHGopmaLii 3 MeTO AeTaNbHOTO BUBYEHHA | AOCAIOKEHHA iHXEHEPHUX NMUTAHb
Bi4MNOBIAHO A0 cneuianisaui;

CtyneHTn 3006y4yTb AOCBIA 3aCTOCOBYBATM 3HAHHA | PO3YMIHHA HAayKOBMX GaKTIB, KOHLEMNLIN, TEOPIN,
NPUHLMNIB i MeToAiB, HEOOXiAHMX ANA PO3YMIHHA i3WKK, Y 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 NliTepaTypy Ta iHWI AxKepena iHpopmauii
y ranysi iHxeHepii Ta ¢i3nKku.

2. T[MpepekBi3auTU Ta NOCTPEKBI3UTU AUCLUMNAIHU (MicLe B CTPYKTYPHO-NOrYHIA CXemMi HaBYaHHA 3a
BifgNOBiAHOO OCBITHLOIO NPOrpamoto)

Ona ycniwHOro 3acBOEHHA AMCUMNAIHM CTYAEHT MOBMHEH MaTuM 6a30BWIA piBEHb 3HaHb LWKIiJbHOI
nporpamu 3 ¢isaMKn Ta MaTeEMaTUKW.
MigucumnnniHapHi 38’A3KK:
- npepkeisnTn: MO 02.1 «Pisnka. YactnHa 1. MexaHika. MonekynapHa ¢isnka»
- nocTtpekBiautn: MO 04 «TeopeTuyHa mexaHika», MO 05 «EneKkTpoTexHiKa Ta eNeKTPOHiKa»,
MO 11 «liaporasogmHamika Ta TepmoanHamika», MO 20 «AepoKocmiyHe maTepiano3HaBCTBOY.

3. 3micT HaBYaNbHOI AUCLUNAIHM
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KpegutHuii mogynob 2.
«ENNEKTPOMATHETU3M. ONTUKA. ATOMHA ®I3UKA»

3. ENIEKTPOCTATUKA
3.1. EneKTpocTaTUyHe nose B BaKyymi
Enektpoctatmka. EnektpmnuHmii 3apag, i Moro BnactTMBOCTI. 3aKOH 36eperKeHHA eNeKTPUYHUX 3apsaaiB. 3aKoH
KynoHa. EnektpoctatnyHe none. HanpyxeHictb nond. MpuHuMn cynepnosuLii eeKTpuyHux nonis. NpadivyHe
306paKeHHA eNekTpoCTaTUyHMX nonis. MeTog audepeHLitoBaHHA-IHTErpyBaHHA AOAs  PO3PaxyHKy
€NeKTPOCTaTUYHOro nons.
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 nNpAmMoOro PiBHOMIpPHO 3apA4rKeHOoro
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

—

3apA4y B eNeKTPoCTaTMYHOMY noi. Teopema npo uupKynauito sektopa E .
3.2. lieneKTpuK Ta NPOBIAHUK B 30BHILLHbOMY €/IEKTPOCTaTUYHOMY Noni
OienekTpukun. MNonAapHi i HenonApHi monekyan. EnektpnuHmin aunons. Monspusauis gienektpukis. Onuc

€N1eKTPUYHOro nonsa B AieNekTpuKax. EnektpuuHe 3milleHHA D. OusepreHuia 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 NOBHOro cTpymy). BUxpoBuiA xapakTep MarHiTHoro nons.



PoTtop BeKkTOpa B. Teopema CToKca a4na marHiTHoro nona. MarHiTHe none coneHoiga i Topoiga.

5.3. MarHiTHe none B marHeTuKax. Knacuodikauia marHetukis
HamarHiuyBaHHA MarHeTMKiB. ONMC MarHiTHOro NoAA B MarHeTUKax. MarHiTHUM MOMEHT e/IeKTPOHa i aToma.
BekTOop HamarHiyeHocTi. MarHiTHa CNpPUIMHATAMUBICTL | MPOHMKHICTb MarHeTMKiB. BeKTop HanpyrKeHoCTi

marHitHoro nons H . 3akoH Amnepa gna BeKTopa H . PoTtop BeKktopa H .
[iamarHeTnkn, napamarHeTukun, pepomarHeTmkm. HamarHiyyBaHHA i nepemarHivyBaHHA pepomarHeTukis.
MarHiTHM# rictepesuc.
5.4. EneKTpomarHiTHa iHAYKLiA
B3aEMO3B’A30K MiK €NeKTPUYHUM Ta MarHiTHUM nonem. EnektpomarHiTHa iHAYKLUiA, 3akoH Papages.
Mpasuno MleHua. Ctpymum dyKo.
OundepeHuianbHa dopma y3aranbHeHoro 3akoHy Papages.
Asnwe camoiHAayKuii. IHAYKTMBHICTb. B3aemoiHayKuia. CTpymu Npu pO3MUKAHHI | 3aMUKaHHI Kona.
EHepria marHiTHOro nona ctpymy. EHepria i ryctTmHa eHeprii marHiTHoro nons.
5.5. EneKTpomarHiTHi KONIMBaHHA
KBasicTauioHapHWiA cTpym. Litodi 3HAYEHHA cuan CTPyMmy i Hanpyru. BekTopHi giarpamu. KonmeanbHuit
KOHTYp. He3racatoui BiibHi KONMBAHHA. 3racatodi KoAnBaHHA. BumylleHi KonmsaHHA. 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 ANA €NeKTPOMArHiTHOro nons.
5.7. EneKTpomarHiTHi xBuni
MNnocKka enekTpomarHiTHa xsmnA. NNOCKa eneKkTpomarHiTHa XBuUAa B O4HOPIAHOMY cepefoBuLLi, LWBUAKICTb
NOLWKNPEHHA XBWAI. BUNPOMIHIOBAHHA eNeMeHTapHOro ANNonsA. BUNpomiHOBaHHA eIeKTPOMAarHiTHUX XBUb.
Docnign Mepua.
EHepris enekTpomarHiTHOi xBuni. MoTik eHeprii. BekTop YmoBa-MownTiHra.

6. XBU/TbOBA ONTUKA
6.1 Ceitno. IHTepdepeHuina ciTna

KopnycKynapHO-XxBM1bOBa NpUpPoLa CBiTNa. 3aKOHW NiHIMHOT ONTUKKU. POTOMETPUYHI XapaKTepPUCTUKM Ta iX
Be/IMuMHKU. CBITNO fAK e/IeKTpoMarHiTHa xBuasa. IHTepdepeHuia cBiTna. PospaxyHok iHTepdepeHUinHoi
KapTuHW. Cnocobun cnoctepexkeHHs iHTepdepeHuii. IHTepdepeHLia Ha TOHKUX NAiBKax. IHTepdepomeTpu.

6.2. AudpaKuisa csitha
ABnwe andpakyii. MpuHumnn MonreHca-PperHens. Aundpakuia PpeHena Big KpPyrnoro oTBOPY i Kpyrnoro
aucka. Oudpakuia dpayHrodepa Big WinvHM Ta Big, rpatkn. AudpaKkuia peHTreHiBCbKMX MNPOMEHIB.
lonorpadis.

6.3. MpupoaHe i nonapusoBaHe CBIiTNO
3akoH Mantoca. MMonapusauis npu  3anoMneHHi Ta BigbwuBaHHi. [onapusauia npu noasitHoMy
NPOMeHE3aN0M/EHHI.
6.4. Bsaemogis csitna 3 pe4oBMHOIO

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

7. KBAHTOBA ONTUKA
7.1. TennoBe BUNPOMiHIOBaHHA
TennoBe BMNPOMIHIOBAHHA i NtOMiHecUeHUiA. BunpomiHiOBanbHA Ta NOr/IMHaAbHA 34aTHICTb Tifla, 3aKOH
Kipxroda. 3akoH CredaHa-bonbLumaHa. 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 MiKPOYACTUHOK
rinotesa ge bponns, XxBUNbOBI BNACTMBOCTI MiIKPOYaCTUHOK. MpMHUMN HeBMU3HavyeHocTen leli3eHbepra.
8.3. PiBHAHHA WpepiHrepa
PiBHAHHA L peaiHrepa gna HecTawioHapHOro i ctauioHapHoro nona. ®isnyHmMin 3micT i BAACTUBOCTI XBUIbOBOI
bYHKLIT «nciy.

4. HasuanbHi marepianu Ta pecypcum
basoBa niteparypa:

1. Kypc 3aranbHoi ¢i3MKK : HaBYaNbHKUI NocibHMK / B.M. Bakantok, A.B. Bakantok ; MiHiCTepCcTBO OCBITH i
HayKn YKpaiHK, |BaHO-PpaHKIiBCbKUIA HALiOHANbHUIA TEXHIYHMA YHiBEPCUMTET HAapTW i rasy. - IBaHo-
®paHKiBCbK : IPHTYHT, 2021

2. 36ipHKK 3a4a4 i3 3aranbHOi Gi3MKK: HaBY. NOCI6. ANA CTYAEHTIB iHXXeHePHO-TeXHIYHMX cneLjianbHocTen./
yKknaa.: B. M. bpuriHeupb, I. M. Penanos, /1. 1. NoHomapeHKo, H. O. AkyHiHa. — Kuis : KMl im. Iropsa
CikopcbKoro, 2022. — 230 c. https://ela.kpi.ua/handle/123456789/51252

3. 1. 4. Oigyx EnekTpuKa Ta MarHeTusm : nigpyyHuk / 1. 4. Aigyx. — TepHonino : Migpy4HMKM i NOCIBHUKM,
2020. — 464 c.

4. ENeKTpuKa Ta MarHetmsm : NiApyYHUK ANA CTYAEHTIB iHXeHepHo-¢i3nyHux dakynbtetisa / M. O.
A3apeHKos, /1. A. bynasiH, B. 1. Onedip. — Xapkis : XHY imeHi B. H. KapasiHa, 2018. — 564 c.

5. OnTuKa : HaBYanbHW NocibHuK / A. B. NMonos, P. B. BoskK, B. |. bineubkuin. — 2-re sua,. — X. : XHY imeHi B.
H. KapasiHa, 2018. — 100 c.

6. ®i3nka. OcHoBM enekTpoauHamiku / Masno BikTop ; nepeknagay Tamapu KntokiHa. - Kuis : BOOKCHEF,
2021.

7. ®i3unKa. EnektpomarHeTnsam. EnektpmuyHe nose B peyoBuHi. Kypc nekuiit [EnekTpoHHMIM pecypc] : HaBu.
nocib. ana 3p006yBavis cTyneHA 6akanaBpa 3a OCBIT. Nporpamoto «J1iTaku i BepToNboTUY, «IHXKeHepia
aBiauiMHMX Ta PaAKETHO-KOCMIYHMX cucTem», «lHXKeHepis 6e3niNOTHUX Ta aABTOHOMHMX CUCTEMY,
«CuCTemM KepyBaHHA NiTa/ibHUMM anapaTamu Ta Komnnekcamu» cnew. 134 AgiauiiHa Ta pakeTHO-
KOCMiYHa TexHika, 173 AsioHika / KMl im. Iropsa CikopcbKoro ; yknag.: M. B. YypcaHosa, O. B. ipo3aeHko,
M. O. Crpetosny.— Kuis : KII im. Iropa CikopcbKkoro, 2024. — 41 c. T[locunaHHA:
https://ela.kpi.ua/handle/123456789/66909

Jopatkosa nitepartypa:

1. I. M. Kyuepyk, I. T. Topbauyk, M. M. Jlyumnk, 3aranbHnit Kypc ®isnkun. T.2 Enektpuka i MarHetnsm. — K:
TexHika, 1999.

2. Kyuyepyk I.M., Fopbauyk I.T. 3aranbHuii kypc ¢isnku. T.3. Ontrka. KBaHTOBa ¢i3nKka. — K: TexHika, 1999.

3. T. I. Ciukap, Enektpuka i Mardetusm. Kypc Jlekuin. HasuyanbHuin MocibHmk Ona CtyneHTis PisnyHnX
CneujanbHocTen (HNY imeHi M.M. iparomaHoBa, Kuis, 2021).

4. B. . YepkawwuH, Enektpuka i MarHetnsam, MeTtogmuHi Bkasisku o JlTabopatopHux Pobit 3 ®isuku., K|
(Kwuis, 1992).

5. Konobpogos, B. I'. XBuaboBa ontuka. YactuHa 1. EnekTpomarHiTHa Teopis cBiT/la Ta iHTepdepeHLin
[EnekTpoHHMI pecypc] : nigpyuyHunk ana crtyaenTis / KNI im. lropsa Cikopcbkoro; B. . Konobpoaos. —
EnekTpoHHi TekcToBi AaHHi (1 dain: 6,33 M6anTt). — Kuis : KMl im. Iropsa CikopcbKkoro, 2017. — 210 c.
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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 nose B BakKyymi
N1-1. EneKkTpocTaTUyHe none y BaKyymi. Enektpoctatmka. ENeKTpuyHuMiA 3apsag Ta
nmoro BnactusocTi. 3aKoH KynoHa. HanpyxeHicTb nons. MpuHumMn cynepnosuLii
eNeKTpuYHMX nonis. padiyHe 306parkeHHA eneKkTpocTaTMYHMX nonis. MeTop,
OondepeHLitoBaHHA-IHTErPYBaHHA ON1A PO3PaxXyHKY e/IEKTPOCTATUYHOIO NOAS.

N-2. Onuc BeKTOpHOro nonsa. 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
napasenbHUX NAOWMH, Nona cheprnyHOi NOBEPXHi i PIBHOMIPHO 3apAaXKEHOT KyAi
Ta HECKIHYEHHO A0Broro NPAMOro PiBHOMIPHO 3apA4KEHOro LuuaiHgpa.

N-3. NoTteHuian eneKTpocTaTUYHOro nons. [oTeHLian enekTPoCcTaTUYHOro Nons,
NPUHUMN cynepno3uuii nonie Ana noTeHuiana. 3B’A30K MiX noTeHUiasom Ta
3 Hanpy»KeHicTio. EKBiNOTeHuianbHi noBepxHi. Pobota npu nepemileHHiI
€/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. EneKTpocTaTMyHe none B gienekTpukax. [lienektpukun. MonapHi i HenonapHi
4 Mmonekynu. EnektpuuHuin  gunonb. Monapusauia pgienektpukis. Onuc
€/1eKTPMUYHOro NonA B AiefieKTpuKax. Bektop enekTpruyHOro amiweHHA. 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. EnektpoemHictb. KoHpeHcaTopu. ENEKTPOEMHICTb BiAOKPEMIEHOrO
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. EnektpmnyHmnin 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. PoboTta i NOTYKHICTb eNeKTPUYHOro cTpymy. 3akoH [koyna-
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 nose NPAMOro i KPYroBoro CTpymis.

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

N-9. Cuna Amnepa. MarHiTHa B3aeMogia CTpymMiB. 3aMKHYTUIA KOHTYp 3i CTpyMoMm
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. KeasicTauioHapHui cTpym. [itodi 3HAYEHHA CUAW CTPYMY | Hanpyru.

13 BekTOpHi piarpamn. KonuBanbHUM KOHTyp. Hesracawoui BiNbHi KONMBAHHA.
3racatodi KonmeaHHA. BumylieHi KonnBaHHA. 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  eNleKTpomarHiTHoro 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-xBMAbOBa 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 | AtOMiHecueHuia. BunpomiHioBanbHa Ta
17 NOrAMHANbHA 3[aTHICTb Tina, 3akoH Kipxroda. 3akoH CredaHa-bonbumaHa.
3aKOH 3MilLeHHA BiHa. Popmyna Penea-LxkiHca.
®oTtoHn Ta ix BnactmeocTi. PoTtoedekt. Popmyna [lnaHKa Ana TensaoBoro
BUNPOMIiHIOBAHHA. [aNbMiBHE PEHTreHiBCbKe BUMPOMIHIOBAHHA.
Po3gin 8. ATOMHA ®I3UKA
Tema 8.1. bopoBCbKa Teopia aToma BO4HIO
Tema 8.2. XBUAbOBI BNaCTUBOCTi MiKPOUYACTUHOK
Tema 8.3. PiBHAHHA LLpegiHrepa
J1-18. 3aKOHOMIPHOCTIi B aTOMHUX cnekTpax. Mopgeni atoma TomcOHa i
18

Pesepdopaa. MNoctynatu bopa.
Jocnian ®paHka i l'epua. EnemeHTapHa bopoBcbKa Teopia aToma BOAH!IO.

lnotesa pe bpolns, XBMABLOBI BNACTUBOCTI MIKPOYACTUHOK. [lpuHUMN
HeBM3Ha4yeHocTel Meli3eHbepra.

PisHAHHA WpeaiHrepa ana HecTauioHapHOro i cTauioHapHoro noasa. QisnyHui
3MICT i BNACTUBOCTI XBUNbOBOT QYHKLLT «NCi».

MpaKTUYHi 3aHATTA

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



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

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 MN-13 OcHOBW reOMeTPUYHOT ONTUKMU. 2
N-14. OcHoBM XxBMAbOBOI ONTUKK. IHTepdepeHuia. Cnocobu 2
14 cnocTtepeXkeHHa iHTepdepeHu,ii. IHTepdepeHLia Ha TOHKUX NAiBKax.
15 N-15 Andpakuia ceitna. AndpakuinHa rpatka. 2
M-16 [lMonApusosaHe cBiTA0. 3akoH Mantoca. lMonsapusauia npu 2
16 3a/10M/IeHHI Ta BiAOUBaHHI.
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
B1KoHaHHA nabopaTopHMX pobiT nepeabavae: NOrIMBGAEHHA 3HAHb 3 TEOPETUYHOIO Kypcy; HabyTTs
HaBWKiB N/IaHYBaHHA Ta NOCTAHOBKM EKCMEPUMEHTaIbHUX AOC/iAKeHb; HabyTTA HaBUKIB CTaTUCTUYHOIO
0bUYMC/IEHHA eKCNepuMMEHTaNIbHUX AaHUX Ta MPeAcTaBAeHHA X 3a BMMOramu Aitoyoi cTaHaapTu3alii;
eKCNepMMEHTaIbHY NepeBipKY BUKOHAHHA 3aKOHIB Gi3nKu.

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
6anicTMyHOro ranbBaHOMeTpa

2-4 BuBYEHHA e/IEKTPOHHOro ocuunorpada

4 2-5 BuBYEHHA eNneKkTPOCTaTUYHOro 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 CTyAeHTiB NoArac y Niarotosl,i 3aBAaHb, OTPUMAHUX HA NOMNepeaHiX NeKUinHuX.
NPaKTUYHMX abo NabopaTopPHMX 3aHATTSAX.

3rigHO HaBYaNbHOMY MNAHY MPOMNOHYIOTLCA IHAMBIAYANbHI CEMECTPOBi 3aBAaHHA Yy BUraA4j
CaMOCTIMHOIrO BMBYEHHA OKPEMUX TEOPETUYHUX MUTaHb, AKIi HEe PO3rNAAasncb Ha NeKUifx, MOAYAbHOI
KOHTPO/IbHOT POBOTH, PO3B'A3KY 33434 HAa KOXKHOMY NMPaKTUYHOMY 3aHATTI, NPOBEAEHHA PO3PaxyHKiB 3a
NepPBUHHUMU JaHUMKN, OTPUMAHUMM Ha N1aboPaTOPHUX 3aHATTAX.

MoniTnKa Ta KOHTPO/Ib
7. NMoniTuKa HaB4yanbHOI AUCLUUNAIHM (OCBITHBOrO KOMMNOHEHTA)

B pamKax BUBYEHHSA ANCUMNNIHN CTaBUTbCA HAaCTYMHWUI Nepenik BUMOr nepes, CTyAeHTOM:
— o060B'A3KOBE BiABiAYBaHHA NEKLii, NPAKTUUYHKX, Ta N1abOPATOPHMX 3aHATD;



— Ha 3aHATTAX yBaXHO Ta A06pOYeCHO CTaBUTUCb A0 OTPMMAHOro maTepiany, NPOABAATU aKTUBHICTb Ta

nokasyBaTh HebalayKicTb 40 NpegMmeTy;

— CTyAEeHT camocTiMHo odopmatoe nabopatopHy poboTy, 3rigHO NPOTOKOAY, HaZda€ BMCHOBKM Ta

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

NUTaHHA BMKN34au4a;

— CTYAEHT CAaMOCTIMHO BMKOHYE iHAMBIAYaNbHI 3aBAAHHA 3 MPAKTUKM, Ta Nig, 4ac 3aXMCTy HA 3aHATTI, abo

Ha KOHCy/bTalii, BiAgnoBigae Ha NUTAHHA BUKNA4aua;

— nepecknafaTy NPaKTUYHI Ta NabopaToOpPHI 3aHATTA MOXKHA Ha KOHCYNbTaLl;

— 3aCTOCOBYETbCA MOJIITMKA 3a0XxodyBasnbHUX/WTpadHUX 6anie (gus. PCO), AKi CTyAeHT moxe 3apobuTu
NPOTAroM HaB4Ya/IbHOrO CEMEeCTPY; BCi 3a0X04yBa/ibHi 6ann BpaxoBYHOTbCA TiIbKM Ha €K3aMeHi 3a YMOBM
AO0NYCKY;

— [OoAaTKoBI 6ann 3a NpoxomXKeHHA aganTtauiiHoro Kypcy 3 ¢isuku Big IMAO Kl im. Iropa CikopcbKoro
HapaxoBYyHOTbCA BiANOBIAHO A0 6anis, BKasaHWUX y cepTudikaTi, Nicna OTPMMAHHA AONYCKY A0 €K3aMeHy.

- NoniTMKa Ta NPUHUMOW aKagemidyHoi Ao6poyecHOCTi BM3HaAyeHi y po3gini 3 KopgeKkcy uecTi
HauioHanbHOro TexHiyHOro yHiBepcuteTy YKpaiHM «KWIBCbKUIA MOAITEXHIYHUMA HCTUTYT imeHi Iropsa
Cikopcbkoro». [leTanbHiwe: https://kpi.ua/code.

— HOPMW ETMYHOI MOBEAiHKM CTYAEHTIB i MNpauiBHMKIB BM3HadeHi y po3aini 2 Kopekcy uecTi
HauioHanbHOro TexHidyHOro yHiBepcuteTy YKpaiHM «KUIBCbKUIA MOAITEXHIYHWUIA HCTUTYT imeHi Iropa
Cikopcbkoro». [leTanbHiwe: https://kpi.ua/code.

- CTYOEHTU MaloTb NPABO OCKAPMKWUTUM Pe3yibTaTU KOHTPONIbHUX 3axopgis, ane 060B’A3KOBO
APryMeHTOBaHO, MOACHMBLUM 3 AKUM KPUTEPIEM He MOroKylTbCA BiANOBIAHO A0 OUIHOYHOrO /NCTA
Ta/abo 3ayBaKeHb.

8. BuAM KOHTPOAIO Ta PEUTUHIOBA CUCTEMA OLLIHIOBAHHA pe3y/bTaTiB HaBYaHHA (PCO)
Buau KoHTpOAtO:
MOTOYHUIM KOHTPOb: YCHE i MMCbMOBE ONWUTYBAHHA 33 TEMOK 3aHATb, BUKOHAHHA Ta 3aXMCT NPAKTUYHUX
3aBJaHb, BUKOHAHHA Ta 3axMcT NabopatopHux pobit, MKP.
KaneHaapHM KOHTPOb: NPOBOAMUTLCA ABiYi HA CEMECTP AK MOHITOPUHI MOTOYHOrO CTaHY BUKOHAHHA BUMOT
cunabycy.
CemecTpOBMI KOHTPO/Ib: EK3aMEH.

PeiATUHT cTyaeHTa 3 AUCLUNAIHN CKNAAAETLCA 3 6aniB , WO BiH OTPMMYE 3a:
Cmapmoea cknadosa (HaB4anbHa poboTa y cemecTpi)

1. - BUKOHaHHA Ta 3axmcT 6 nabopaTopHUX PobiIT;

2. - BUKOHAHHSA Ta 3aXUCT NPAKTUYHMX 3aHATb;

3. - MOAYNbHY KOHTPOJIbHY PObOTY;
Ex3ameHauiliHa cknadosa

4. - BiANOBiAb HAa eK3aMeHi.

Cuctema perTUHrosux 6anis Ta Kputepii ouiHIOBAHHA:
Cmapmoea cknadosa

1. MpaKTUYHi 3aHATTA

Barosuit 6an - 1 6an.

MaKcumanbHa KinbkicTb 6anis, oaepKaHMxX Ha NPaKTUYHMX 3aHATTAX (1 6an x 18) popisHioe 18 banis.

- BMKOHAHHS AOMAalLHbOro 3aBAaHHA (He meHwe 75% Big, ycix 3aBAaHb), akTMBHA poboTa Ha 3aHATTI, MOBHI
npasuAbHi Bignosigi - 1 6an

- BUKOHAHHSA AOMALLHbOrO 3aBAaHHSA (He meHwe 75% Bif, ycix 3aBAaHb), NpaBuAbLHI HEMOBHI Bignosigi — 0,8
6anu

- BUKOHAHHSA AOMAaLLHbOro 3aBAaHHA (He meHLwe 75% BiA, ycix 3aBAaHb), 3a/10BiNbHa Bignosiab — 0,6 6anis

- BUKOHAHHSA JOMALIHbOro 3aBAaHHSA (He meHwe 75% Big ycix 3aBaaHb) — 0,5 6anu

- HEeBMKOHAHHA AOMALLHbOrO 3aBAaHHA, He3aA0BiI/IbHa BignoBsiab — 0 6banis

2. NabopaTopHi po6oTn
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Barosuit 6an - 3 6anu.

MaKcumanbHa KinbkicTb 6anis, oaep*aHMx Ha NabopaTopHUX 3aHATTAX (3 6anun x 6) AopiBHIoe 18 Banis.

Ons Toro wob6 nabopatopHa poboTa byna 3apaxoBaHa, CTyAEHTY HEOOXiaHO

- NiAroTyBaTMCA A0 BMKOHAHHA POOOTWU, HamMMcaTU BAACHOPYY BiANOBIAI HAa KOHTPO/IbHI 3anMUTaHHA 40
poboTn (He meHwwe 75% Big, ycix 3anMTaHb 40 Po6OTH);

- 04ep¥KaTn JoNycK A0 BUKOHAHHA poboTy;

- 34IMCHUTN NabOPATOPHMIN EKCNEPUMEHT, BUKOHYHIOYI BCi MYHKTU NOPAAKY BUKOHAHHA pob60TK Ta 06pobKM
eKCnepuMeHTaIbHUX AaHWUX, 3a3HAY€eHi y NPOTOKONI 40 Po60TH; OXaltHO 3aNOBHUTM NPOTOKO/ Ta BUKOHATH
HeobxigHi rpadiuHi NobyaoBM Ha MinimeTpoBOMY Nanepi; BUKOHATU MeTy pob0TK Ta HaNMCaTU BUCHOBOK;

- 340aTV TEOPETUYHY YaCTUHY PobOTKN Yepes TecTyBaHHSA abo cnisbeciay;

- BUNPABUTK 3ayBa*KeHHA BUKNaAa4a

3apaxoBaHa pob0oTa OLiHIOETLCS HACTYNMHUM YNHOM:

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

- HenoBHa BignoBiAb, HAABHICTb 3ayBaXeHb 40 poboTtu - 1,5 - 2 6anm

- 3a[0Bi/ibHa BiANOBIAb, HASIBHICTb CYTTEBMX 3ayBarkeHb A0 poboTn 0,5 — 1 6an

- HeniaroToBAeHiCTb A0 nabopaTopHoi pobotn — 0 6anis

3. MoaynbHUW KOHTPOb

MakKcMmanbHa Kinbkictb 6anis 3a MKP gopisHtoe 24 6anis.

- NMpaBWbHUI PO3B’A30K BCix 3aBAaHb MKP Ta noBHa npaBuW/ibHa BiANOBIAb Ha BCi NUTaHHSA Nig Yac
3axucTy — 24 6anu

- HafABHICTb MOMMNOK B PO3B’A3aHHi 3aBAaHb Ta HENOBHA BiANOBIAb HAa MUTAHHA Mif Yac 3aXMCTy, B
3a/1eXKHOCTI Bif, KiNbKOCTI 3a4a4 Ta Bignosigen Ha nuTaHHA — (11-23 6anis)

- HaABHICTb NOMW/IOK B PO3B’A3aHHi 3aBAaHb Ta BiACYTHICTb 3aXMCTY, B 3a/1€KHOCTI Big, Ki1bKOCTi
3agay— (1-10 6anis)

- HenpaBuabHe po3B’A3aHHA 3aBaaHb — 0 Hanis

3aoxouyBanbHi Ta wrpadHi 6anu:

3aoxo4yBanbHi 6ann MoXHa 3apobUTU NLE NPOTATOM HAaBYaA/IbHOTO CEMECTPY.

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

— 32 3alHATTA NPM30BOro MiCUA Ha BCEYKPAIHCbKIN/MiXHapoAHIl CTyAeHTCbKIM oniMmniai, TypHipi,

KOHKYpPCi TOLWO 3 AncumnaiHn «PisnKa» cTyaeHT OTPUMYE 3a NepLue micue +7 6anis, 3a 2 - 3 micue +5

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

— 3a MiAroToBKY Te3 Ta y4acTb Y BCEYKPAIHCbKI/MiXKHAaPOAHI CTyAeHTCbKI KoHdepeHLji 3 ANCUnNAiHK

«®di3nKa» cTyaeHT oTpUMye +5 H6anis;

— 3a NigrotoBKy Ta NybaikaLito A4OCNIAHMLUBKOT CTaTTi Y haxoBOMY XKypHai 3 gucumnaiim «Pisnka» cTyaeHT
oTpumye +7 6anis..

3aoxo4yBasnbHi 6311 BPaxoBYHOTLCA TiZIbKW HA EK3aMeHi MicA OTPMMaHHSA AO0NYCKY.

JopaTtkoBi 6ann 3a NnpoxoaKeHHs aganTauiiHoro Kypcy 3 ¢isnkm Big IMAO KMl im. Iropsa Cikopcbkoro

HapPaxoBYHOTbCA BiANOBIAHO A0 6aniB, BKasaHUX y cepTUdikaTi, Nicia OTPUMaHHA AONYCKY 40 eK3aMeHy.

LWTpadHi 6ann moxHa ogeprkatu 3a
— Hegonyck Ao nabopatopHoi pobotu — (-0,5 ) 6anis;
— HecBoevacHe nogaHHa MKP — BTpaTta npaBa 3apobutn 6anm 3a 3axuct MKP.

Cyma Barosux 6aniB KOHTPONbHUX 3aX04iB NPOTArom | cemecTpy cKnagae:
Rc=18 + 18 + 24 = 60 6anis
HeobxigHoto yMOBOIO A0NYCKY A0 eK3ameHy € 3apaxyBaHHA BCix 1abopaTopHMX pobiT, BCiX NPaKTUYHMX PobiT Ta
BMKOHAHHA MKP, a TaKoK cTapToBUI pelTHHI He meHwe 60% Bia Rc, To6To 36 6anis.

Ek3ameHayiliHa cknadoea wkanun popisHioe: Re = 40 6anis
TaKMM YMHOM, PEUTUMHIOBA LWKaNa 3 AMCUMNIHN CKNaaaeE:

R =60 + 40 = 100 6anis.
KpuTepii BU3HaueHHA 6anbHOI OLiHKM HA eK3aMeHi



MoBHa BiANOBiAb HAa TEOPETMYHI NUTaHHA bineTa (He meHwe 90% noTpibHoI iHdopMmaLii), BUpiweHa

3aJa4a, NOBHA BiAMNOBIAb Ha AOAATKOBI MMTaHHSA NO BUBYEHIM Temi - 35 - 40 6anis.

[locTaTHbO MOBHAa BiAMNOBIAb Ha TEOPETUYHI NUTaHHA bineta ( He meHwe 75% noTpibHOI iHPopMmaLUii),
BUpilLleHa 3a4a4a, HeNnoBHa BiANOBiAb Ha A0AATKOBI NMTAHHA MO BUBYEHI Temi - 25 - 34 6anis.

HenoBHa BignoBigb Ha TeopeTuyHi NUTaHHA bineta ( He meHwe 60% noOTPibHOI iHPOPMaLLii), BUpiWEeHa
3aJa4a, He BiANoBiAb Ha A0AATKOBI NMTAaHHA Mo BUBYEHI Temi - 10 - 24 6anis.

HesaposinbHa BignoBiab Ha TeOpPeTUYHiI NUTAaHHA 6ineta, MOMUAKN NPWU BUPpILLEHH] 3a4ad4i, BignoBiab Ha
[0AaTKOBi NUTaHHA NO BUBYEHil Temi - 5 — 9 6anis.

He3apoBinbHa BiAnoBiAb Ha TeOpeTWYHi NUTAHHA 6Gineta, He BUpilleHa 3agadva Ta He BigNOBiAb Ha
[0,0aTKOBI NMUTaHHS Mo BMBYEHil Temi - 0 6anis.

[na oTpMMaHHA CTyaeHTamMu BianoBiaAHWX ouiHok (ECTS Ta TpagmuinHux) Moro perTMHroBa ouiHKa Ro
nepeBoAUTbCA 3rigHO Tabanui:

Tabnnuya BigNoOBIAHOCTI peMTUHrOBUX HaniB OLHKaM 3a YHIBEPCUMTETCbKOIO LWKAOH0:

Kinbkictb 6anis OuiHKa
100-95 BiamiHHO
94-85 Lye nobpe
84-75 [obpe
74-65 330Bi/IbHO
64-60 JocTtaTHbO
MeHwe 60 He3agoBiNbHO
He BMKOHaHi ymoBu Aonycky He gonyuweHo

9. AopatkoBa iHpopmauia 3 gucumnaiHm (0CBIiTHbOro KOMMNOHEHTA)

MWUTaHHA 0O CeMeCcTPOBOro KOHTPONIO:

EnektpnuHuii 3apsag. JUcKpeTHicTb 3apagy. 3aKoH 3bepexkeHHA 3apaay. 3akoH KynoHa.

EnektpunuHe none. HanpyKeHiCTb eNeKTPMYHOro NoiA TOYKOBOIO 3apaay.

MpuHUMN cynepno3uuii enekTpudHmx nonis. CUAO0BI NiHil.

EnektpnuHunii gunons. Mone enekTpmMYHOro AMnons.

MOMEHT cMAn, WO Ai€ Ha AUNONb B €/IEKTPUYHOMY Noi. EHepria aunona B eneKTpuYHOMY NoJi.

MeTopa, agudepeHLitoBaHHA-IHTErpyBaHHA ON1A PO3PAXYHKY eNeKTPUYHUX NOJIB.

MoTik BeKTOpa HanpyeHocTi. Teopema lNaycca gna eNekTpoCcTaTUYHOro NoAA B BaKyyMi.

MNone piBHOMIPHO 3apAAMKEHOI, HECKIHYEeHHO MNPOTAMHOI NAOWMHI. None miK ABOMA HECKiHYEeHHO

NPOTAXHMUMM PiISHOMMEHHO 3aPAAKEHUMU NapaNeNbHUMU NAOLWMHAMM.

9. MNone 3apagxKeHoro unniHapa.

10. None 3apagxKeHoi chepwn.

11. PoboTta cun enektpoctatUUHOro nons. LinpKynauisa BeKTopa Hanpy*KeHOCTi e1eKTPUYHOTO NoAs.

12. TMoTeHuianbHUM XapaKTep enekTpocTaTUYHoro nona. NoteHuian. EKBinoTeHUianbHi NOBEpPXHi

13. TloTeHujian nona TOYKOBOro 3apady i NOANA, CTBOPHOBAHOIO CUCTEMOIO TOYKOBUX 3apAais. PisHuMUA
noTeHuianis.

14. 3B’A30K MiXK HANPYKEHICTIO eN1eKTPUYHOrO MOoJA | NOTEHLiaoM.

15. EnekTpuyHe none B Aienektpukax. [MonAapHi i HenonapHi AienekTpukn. AMNONbHUNA MOMEHT
fpienekTpuKa.

16. lNonsapisauia gienektpukis. Bektop nonapusad,ii.

17. HanpyeHicTb eNeKTPUYHOTIO NOoNA B AieNeKTPUKY. [iefleKTpruUYHa NPOHMKHICTb.

18. Teopema laycca ana nons B gienekTpuUKy. 3B'A30K BEKTOPiB D - 3milleHHs, E — HanpyKeHicTi, P —
nonapusauii.

19. TpoBigHUKKN B €/IEKTPOCTAaTUHHOMY MO,

20. EnekTpuYHa EMHICTb BigOKpPeMeHOro NpPoBiAHMKa. EnekTpuyHa emHicTb KoHaeHcaTopa. Mnockuii
KOHAeHcaTop.

21. EHepria 3apafKeHoro NpoBigHMKa, CUCTEMU 3apAaKEHUX NPOBIAHUKIB | KOHAEHCcaTopa.

22. EHepria enekTpuyHoro nons. NyctMHa eHeprii e1eKTPUYHOro NoaA B AieNeKTPUKY i BaKyymi.

23.  ENEeKTPUYHUM CTPYM. XapaKTEPUCTUKM ENEKTPUYHOTO CTPYMY: CUNA CTPYMY, BEKTOP FYCTUHU CTPYMY.

Nk WNE
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EnekTpopywiriHa cuna gepena ctpymy. Hanpyra.

3akoH Oma ans oAHOpPIAHOT AiNAHKM Kona. ENekTpuyHuiA onip, nMTOoMMIA onip. 3anierKHicTb onopy
NPOBIAHWKIB BiA TemnepaTypu.

3akoH Oma B andepeHuiancHii opmi. MUTOMa eneKkTponpoBigHICTb.

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

3aKoH [koyns - JleHua. PoboTa i noTyKHicTb cTpymy. KK, axkepena ctpymy.

Mpasuna Knpxroda.

MarniTHe nose B BaKyyMi. MarHiTHU1 MOMEHT KOHTYpPY 3i CTpYMOM. BEeKTOp mMarHiTHOI iHAYKLii. CUNoBI
NiHii marHiTHoro nons (3.1).

3akoH bio-Casapa-/lannaca. MpuHUMN cynepno3uLLii MarHiTHUX Nonis

MarHiTHe none NpPAMOro cTpymy.

MarniTHe nosie KpyroBoro CTpymy.

Cvna Amnepa. B3aemogia npoBigHMKIB 3i CTpymom

Cvna NopeHua. Pyx 3apaaKeHoi YaCTUHKK B MarHiTHOMy nodi.

3aMKHYTUI KOHTYpP 3i cTpymOoM. MarHiTHUM MOMeHT. MOMEHT CUAN WO Ai€ Ha KOHTYp 3i CTPYMOM Yy
30BHIiLWHbOMY MArHiTHOMY Noi.

3akoH Amnepa. Teopema NpPO UMPKYAALiIO BEKTOpPA MarHiTHOI iHAYKLUIl. BMXpoBWUIA XapaKTep
MarHiTHOro nons.

MarHiTHe none coneHoiga.

MarHiTHe none Topoiga.

MarHiTHM noTiK. Teopema aycca gna marHiTHoro nons.

Po6oTa nepemiweHHA NPoBigHMKA 3i CTPYMOM B NOCTiMHOMY MarHiTHOMY MnoJi.

MarHiTHe none B pe4oBUHi. MarHiTHi MOMEHTM aToMiB.

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

Buaun marHeTuKis: [liamarHeTUKM, NapamarHeTUKn, pepomarHeTMkM. MarHiTHa NPOHMUKHICTb | MarHiTHe
none marHeTuKiB.

3aKOH eNeKTPOMarHiTHoI iHAyKuii. Mpasuno JleHua.

ABMwe camoiHAyKUii. IHAYKTUBHICTb. EneKTpopywiiHa cuna camoiHAyKLii.

CTpymun Npu po3MMKaHHI Ta 3aMUKaHHI Kona.

EHepria marHiTHoro nona. N'yctmHa eHeprii marHiTHOro nons.

OcHoBswu Teopii MaKcsenna.

Mepwe piBHAHHA Makceenna. 3akoH ®apagesn - Makcsenna.

Ctpym 3miweHHA. 3akoH Amnepa-MakKkcsenna.

TpeTe i ueTsepTe piBHAHHA Makcsenna.

MoBHa cuctema piBHAHb Makcsenna B gudepeHuianbHin popmi. MaTepianbHi piBHAHHA. [PAHUYHI
YMOBMW.

Po3B’s30K cucTemu piBHAHb Makcsenna.

EnektpomarHiTHa xBunsa

Po6ouy nporpamy HaBYanbHOI gucumnainm (cunabyc):

CKnapeHo: JoueHT, KaHanaat ¢is.-mat. Hayk, YypcaHoBa MapwuHa BanepiisHa, acucteHT Hazapuyk
CsiTnaHa CrenaHiBHa.

YxBaneHo: kadbeapoto 3arasibHoi Gi3vKM Ta MoaentoBaHHA ¢i3nyHUX npouecis (npoTtokon Ne 06-24 Big,
11.06.2024)

NoropykeHo MeTtoaunyHoto Komicieto HH IAT (npoTtokon Ne6 Big 21.06.2024 p.)



