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3aranbHa Kinbkictb roamH: 150 (5 kpeautis EKTC); nekuii — 36 roa;
npakTn4YHi — 36 roa; nabopaTtopHi — 18 roa; camocrTiiHa poboTa — 60 rog,

EK3ameH / moaynbHa KOHTposibHa poboTa

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

JlekTOp: KaHA,. @i3-mat. HayK, aoueHT, YypcaHoBa M.B.,
e-mail: afina55@ukr.net , Ten. +38(066)5963979
MpakTnyHi: ac. Ctpetosuy M.O.

NabopatopHi: PhD, ac. Mankyt C.O.
campus.kpi.ua, physics.zfftt.kpi.ua

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 CYHACHUMM 3HAHHAMM.
$paxoBux KomneTeHTHOCTEMN:

— ©K 02 3paTHICTb BUKOPUCTOBYBATU MONOMKEHHA TiAPABAIKM, aepo- Ta ra3ognHaMikKn ana onucy

B3aEMOA,i Ti/1 3 ra30BMM i rigpaBaiuyHUM cepeaoBULLEM.

— ©®K 11 3HaHHA OCHOBHUX 3aKOHIB MEXaHiKM1, MOJIEKYIAPHOT Qi3UKK, eNeKTPOMArHeTU3My, ONTUKM,

aTOMHOI Pi3NKKN, eNEeKTPOTEXHIKM, eIeKTPOHIKM, OPraHivyHoi i HeopraHiyHoi Ximii
— ©®K 14 3paTHiCTb BUKOHYBATM aepoanHaMiYHi po3paxyHKKU NiTaKiB i BEpTONbOTIB

— OK 15 3paTHicTb BM3HA4YaTM ONTUMAJIbHY KOHCTPYKLIiO MOBITPAHOrO NiTaAbHOrO anaparty, B

3a/1eXKHOCTI Bif, MOro NpM3HavYeHHA Ta YMOB eKcnyaTauii

— OK 16 3aaTHiCTb NPOEKTYBATM €/1EMEHTU MEXAHIYHOTO eKcnepuMeHTasibHOro obaafHaHHA AnA
BU3HAaYeHHA aepoOAMHAMIYHUX XapaKTepPUCTUK NiTanbHMUX anapaTiB, @ TAaKOXK NapameTpiB MiLHOCTI

Kadepgpa 3aranbHoi ¢pi3Mku ta
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Ta NPYKHOCTI iX KOHCTPYKLiN
Micna 3aCBOEHHA HABYaNbHOI AUCUMNAIHU CTYAEHTU MAlOTb NPOAEMOHCTPYBATM TaKi NpPOrpamHi
pe3ynbTaTy HaBYaAHHA:

— MPH 24 3actocoByBaTW Yy HaBYa/ibHiIA i NpodeciiHiin AiANbHOCTI OCHOBHI 3aKOHM MeXaHiKu,
MONEKYNAPHOI  i3MKK, eNeKTPOMArHeTM3My, ONTUKM, aTOMHOI i3UKWU, eNeKTPOTEXHIKN,
€/1eKTPOHIKU, OpraHivyHol i HeopraHiyHoi Ximii

— MPH 30 AHanisyBaTM pe3ynbTaTu TPyOHOro aepoAmHaMiYHOro eKCnepuMeHTy, Ta
BMKOPUCTOBYBATU iX AN BU3HAYEHHA ONTMMANbHOI aepoAMHAMIYHOI KOH®irypauii nitanbHoro
anaparty Ta Moro eNemMeHTiB

MeTor BUBYEHHA AUCLUNNIHWU € GOPMYBAHHSA Y MalibyTHiX paxiBLiB CTIMKMX 3HAHb 3 KypCy 3araibHol
di3MKKM, YMIHHA BMKOPWUCTOBYBATM OTPMMAHHI 3HaAHHA NPM NOAANbLIOMY HABYaHHI, @ TAKOX Yy CBOIU
NPAKTUYHIN [iANbHOCTI.

MpepmeT HaBYaNbHOI AUCUMMNAIHU - OCHOBHI MOHATTA NPO TaKi po3ainnM ¢i3nMKKM, AK MexaHiKa,
MoneKkynspHa ¢ismMKa, OCHOBHI 3aKOHW i NPUHUUMNKN PyXy TBEPAUX Tifl, AMHAMIKM Pi3HUX 00’€KTIB, 3arajbHi
MOHATTA NPO MeXaHiYHi KOJIMBAHHA, MOJIEKY/IAPHO-KIHETUYHA TEOopiA, OCHOBHI 3aKOHW TEPMOAMHAMIKMU i
MONIEKYNAPHOT Pi3nKM rasis i piaunH.

lMicnAa 3aCBOEHHA HAaBYANbHOI ANCUMNIHU CTYAEHT NOBUHEH 3HATU Ta BMITU BUKOPMUCTOBYBATM 3HAHHA
dyHAAMEHTaNbHUX HaYK, WO fieXKaTb B OCHOBI BiANOBiAHOI cneuianisauii iHKeHepii, Ha piBHi, HeobxigHOMYy
ONA AOCATHEHHA iHWKWX pe3y/bTaTiB OCBITHbOI Nporpamu; 3HaTu po3ainn ¢isuKK, WO 1exKaTb B OCHOBI Kypcy,
Ha PiBHi, HEOOXiAHOMY A5 AOCATHEHHSA iHLWMX Pe3y/bTaTiB NPorpamm, B TOMY YMC/i MaTK NeBHY 0bi3HaHICTb
OO0 OCTaHHIX AocArHeHb ¢i3MKU. PO3yMiTM OCHOBHI 3aKOHW MEBHUX Po3A4ifiB i3vKK, Ta NPUHLUNU
po3B’A3aHHA i3MUYHMX 334a4, @ TAKOXK 3B’A30K TaKMX 33434 3 NPUKAALHUMM iHKEHEPHUMM 3a4a4aMMU.

CTyneHT NoBMHEH YMITM NOEAHYBATU TEOPit0 i MPAKTUKY AN po3B'A3yBaHHA 3aBAaHb Oi3nKu;
3aCTOCOBYBATU MPUHLMMN CUCTEMHOTO aHali3y, NPUYNHHO-HACIAKOBMX 3B A3KiB MiXK 3HaUyW MmN paKTopamu
Ta HAYKOBUMM | TEXHIYHUMMW PilIEHHAMM, L0 NPUNMAOTbCA Nifg Yac po3B’A3aHHA CKAagHuX GisnyHUX 3a4ay;
3HaxoAuTU NOTPIOHY iHbOpPMaLLilO Y NliTepaTypi, KOHCY/IbTYBAaTUCA | BUKOPMCTOBYBATM HayKoBi 6a3n AaHux Ta
iHWi BignoBiAHI Axepena iHPpopmaLii 3 MeTor AeTaZIbHOro BUBYEHHA | AOCNIAMKEHHA iHXEHEPHUX NMUTaHb
BiANOBIAHO A0 cneLjiani3aui;

CtyaeHTn 3406yAyThb BOCBIA 3aCTOCOBYBATU 3HAHHA | PO3YMIHHA HayKOBUX GaKTiB, KOHLENLiN, Teopin,
NPUHUMMIB | MeToAiB, HEOBXiAHMX ANs PO3YMIHHA Gi3MKKM, Y CTAaHAAPTHUX | HECTAaHOAPTHUX CUTyauiax y
Me)KaxX BMMOI HaB4Ya/lbHOI NPOrpaMm A0 pe3ynbTaTiB HaBYAHHA; 34aTHICTb A0 abCTPAKTHOrO MUCNEHHA,
aHani3y Ta CMHTe3y; 34aTHICTb NPUIMMATM OBIPYHTOBAHI PilleHHA; 34aTHICTb NPaLOBAaTM aBTOHOMHO Ta Y
CKNaZi KOMaHAM; 34aTHICTb ePpEKTUBHO BUKOPUCTOBYBATM TEXHIYHY NliTepaTypy Ta iHWI AXKepena iHpopmauii
y ranysi iHxeHepii Ta ¢i3mKku.

2. TMpepekBi3auTU Ta NOCTPEKBI3UTU AUCLUNAIHU (MicLe B CTPYKTYPHO-/OTYHIA CXemMi HaBYaHHA 3a
BigNOBiAHOO OCBITHLOIO NPOrpamoto)

Onsa ycnilHOro 3acBOEHHA AMCUMMIHM CTYAEHT MOBMHEH MaTu 0a30BUIA piBeHb 3HaHb LWKIiJbHOI
nporpamu 3 Gi3avkn Ta mMaTeMaTUKu.
MixkaucunnniHapHi 38’ A3KK:
- npepeksianTn: M0 02.1 «Di3mkKa. YactmHa 1. MexaHika. MonekynspHa ¢ismka»
- noctpeksianTtu: MO 01.3 «Buuwa matemaTtuka. YactuHa 3. AndepeHuiliHi piBHAHHA. AHANITUYHI QYHKLT,
no 04 «TeopeTnyHa MeEXaHiKa», no 05 «EneKkTpoTexHika Ta €/1eKTPOHIKa»,
MO 11 «AeporigpomexaHika», MO 20 «AepoKoCMiyHe maTepiai03HaBCTBO»



3. 3micT HaBYaNbHOI AUCUUNNIHU
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KpegutHuii mogynb 2.
«ENNEKTPOMATHETU3M. ONTUKA. ATOMHA ®PISUKA»

3. EIEKTPOCTATUKA

3.1. EneKTpocTaTuyHe nose B BaKyyMi
EnektpocTatuKa. EnekTpuyHmii 3apag, i Moro BAacTUBOCTI. 3aKOH 36eperKeHHA eNeKTPUYHMX 3apAaiB. 3aKOH
KynoHa. EnektpoctatnuHe none. Hanpy»xeHictb nona. MpuHLMN cynepno3nLii enekTpuyHmx nonis. NpadivHe
300paXKeHHA eNnekTpocTaTMyHmMx nonis. MeTon audepeHLuitoBaHHA-IHTErpyBaHHA AOAA  PO3pPaxyHKy
e/1eKTPOCTaTUYHOro nons.

Onunc BeKTOpHOro nona

MoTik BeKTopa E. Teopema laycca ana enekTpoctaTMYHOro nona Ta il gudepeHuianbHa dopma.
AnsepreHuia BekTopa E. Unpkynauia i potop BekTopa E. Teopema CToKca.
O6unCNEeHHA HaNpYXKeHOCTi AeAKUX HAMNPOCTILLKMX e/IeKTPOCTAaTUYHMX NO/IiB HA OCHOBI Teopemu Maycca.
ObumcneHHA Hanpy»KeHOCTi NONA 3aPAAKEHOI NIOWMHN Ta ABOX NApaNeNbHUX NAOWMH, Nona chepuyHoi
NOBEPXHi i PIBHOMIPHO 3apPAAMKEHOI KyNi Ta HECKIHYEHHO A0Broro npAMOro pPiBHOMIPHO 3apAAXKEHOro
umninapa.

MoTeHLWian eneKTPOCTaTUYHOrO NoNA
MoTeHuian eneKkTpocTaTUYHOro MoAs, MAPUHUMN cynepno3uuii noniB Ans noteHuiana. 3B’A30K MiX
NnoTeHLiaiIOM Ta HanpyeHicTio. EKBiNOTeHUianbHi noBepxHi. PoboTa npu nepemilleHHi eneKkTpu4Horo

3apAay B eNeKkTpocTaTtMyHomy nosi. Teopema nNpo LMpKyAauio Bektopa E .
3.2. flieneKTpMK Ta NPOBIAHUK B 30BHILLHbOMY €/1IEKTPOCTaTUYHOMY NoNi
OienekTpukn. MNMonapHi i HenonAapHi monekyan. EnektpnuHmin aunons. Monspusauis gienektpukis. Onuc

€NeKTPUYHOro noAs B AiefleKTpUKax. EneKkTpuyHe 3MillleHHA D. OuBepreHuia Bektopa D.
CerHeToeneKkTpmKmu.
MpoBigHMK B 30BHILLHbOMY €1EeKTPOCTaTUYHOMY noni. PiBHoBara 3apAaais Ha NPoOBIAHUKY.
3.3. EneKTpuyHa EMHicTb

ENeKTPOEMHICTb BifOKpEMAeHOro npoBigHWKa. B3aemHa enekTpoemHicTb. KoHpgeHcaTtopu. [lnockui,
UMAIHAPUYHUM, chepPUUYHMN KOHAEHCATOP Ta iX EMHICTb. 3'€AHaHHA KOHAEHCaTopIB.

3.4. EHeprifa eNeKTPOCTaTUYHOro Nons
EHepria cuctemun TOUKOBMX 3apAagiB. EHepria 3apagkeHoro nposigHWKa. EHepria  3apagkeHoro
KOHAeHcaTopa. EHepria enekTpOCTaTUYHOro NonA.

4. NOCTIMHUA ENEKTPUYHUNA CTPYM
4.1. NocTiNHMUI eNeKTPUYHUIA CTPYM Ta MOro XapaKTEePUCTUKU
ENeKTpuYHUIA CTpyM, MNOCTIAHWIA Ta 3MIHHMA CTPYM, CWAA i FycTUHa cTpymy. PiBHAHHA HenepepBHOCTI.
EnektpopyuwinHa cuna. Hanpyra. 3akoHn Oma, Oxoyns-JleHua. Po6oTa Ta NOTYXHiCTb NOCTIMHOrO CTpyMmy.
KK axkepena ctpymy. Mpasuna Kipxrodpa ana posranykeHux Kin.

5. ENNIEKTPOMATHETU3M
5.1. MarHiTHe none i MOro xapakTepucTkm
MarHiTHe none B Bakyymi. BeKTop marHiTHOI iHAyKUii. MarHiTHe none pyxomoro 3apagy. Cunosi AiHii



MarHiTHoro nona. MpuHUMN cynepno3uuii marHiTHMX nonis. 3akoH bio-Casapa-/lannaca. MarHitTHe none
NPAMOro Ta KOJI0BOrO CTPYMIB.
Cvna NopeHua. Pyx 3apagxeHnx YaCTUHOK B MarHiTHOMY i eIeKTpUYHOMY nonax. LLIMKNoTpoH.
Cvna Amnepa. Bzaemogaia NpoBigHMKIB 3i CTPYMOM.
3aMKHYTUM KOHTYp 3i CTPYMOM Yy MarHiTHoMy nosni. MarHiTHAM MOMEHT KOHTYpY 3i CTpymoM. MOMEHT cun,
WO Ai€ HAa KOHTYp 3i CTPyMOM B MarHiTHomy noni. Pobota npu nepemiweHHi KOHTYpy 3i CTpymom B
MarHiTHomy noai. Pobota nepemiweHHA NPOBigHMKA 3i CTPYMOM B NOCTiIMHOMY MarHiTHOMy MnoJi.

5.2. 3akoH Amnepa.

—

MoTik BeKTOpa iHAYKLIi MmarHiTHoro nons B . Teopema Maycca ansa marHitHoro nonda. [lnsepreHuia BeKTopa

—

B.
Unpkynsuis sBektopa B . 3akoH Amnepa (3aKOH NOBHOro cTpymy). BUxpoBuii xapaKTep MarHiTHoro nosns.

PoTop BeKkTOpa B. Teopema CToKca ana marHiTHoro nona. MarHiTHe none coseHoiga i Topoiga.

5.3. MarHiTtHe none B marHeTukax. Knacuoikauia marHetukis
HamarHivyyBaHHA MarHeTuKiB. ONMC MarHiTHOro NosA B MarHeTUKax. MarHiTHUA MOMEHT eNeKTPOHa i aToMa.
BekTop HamarHiyeHocTi. MarHiTHa CNPUMHATAMBICTL | MPOHMKHICTb MarHeTUKiB. BeKTop HanpyXeHoCTi

—

marHiTHoro nons H . 3akoH Amnepa gna BeKTopa H . Potop BekTopa H .
[iamarHeTuKkn, napamarHeTMkun, pepomarHeTmkn. HamarHiyyBaHHs i nepemarHidyyBaHHA pepomarHeTukis.
MarhiTHW# rictepesuc.
5.4. EneKTpomarHiTHa iHgyKuin
B3aemMo03B’A30K MiXK €/IEKTPUYHUM Ta MarHiTHUM nonem. EnektpomarHiTHa iHAyKUiA, 3akoH QPapages.
Mpasuno NeHua. Ctpymu dyko.
OndepenuianbHa dopma y3arasbHeHoro 3akoHy Papages.
Asne camoiHAayKuii. IHAYKTUBHICTb. B3aemoiHayKuia. CTpymu Npu pO3MUKAHHI | 3aMUKaHHI Kona.
EHepria marHiTHoro nona ctpymy. EHepria i ryctTuHa eHeprii marHiTHoro nons.
5.5. EneKTpoOMarHiTHi KOIMBaHHA
KBasicTauioHapHui cTpym. [itodi 3Ha4YeHHA CUMAM CTPyMy i Hanpyru. BekTopHi aiarpamu. KonnsanbHuit
KOHTYp. Hesracatoui BifibHi KOAMBaHHA. 3racatodi KOAMBAHHA. BUMyLeHi KonneaHHA. Pe3oHaHc.
5.6. EneKktpomarHiTHe none
Buxpose enektpuyHe none. CTpym 3miweHHA. EnekTtpomarHiTHe nose. 3arasibHa XapaKTepucTuKka Teopil
MakKcBenna. XapakTepuCTUKa piBHAHb Makcsenna. [MoBHa cuctema piBHAHb MaKcBenna B iHTErpanbHii i
andepeHuianoHii dopmax. XBUNboBe PiBHAHHA 15 €N1EeKTPOMArHiTHOro nons.
5.7. EneKTpomarHiTHi xauni
Mnocka enekTpomarHiTHa xsmns. MN10CKa eNleKTPOMarHiTHa XBUNA B O4HOPIAHOMY CepenoBuULLi, LWBUAKICTb
NOLWNPEHHA XBWAI. BUNPOMIHIOBaHHA efleMeHTapHOro Annons. BUNpomiHOBaHHA eIeKTPOMarHiTHUX XBUb.
Hdocnign lepua.
EHepria enekTpomarHitHOI xBui. MoTiK eHeprii. BekTop YMmoBa-loiTiHra.

6. XBU/IbOBA OMNTUKA
6.1 Ceitno. IHTepdepeHuina ceiTha
KopnycKkynapHo-xBM/boBa NpMpoaa CBiT/1a. 3aKOHU NiHINHOI oNnTUKKM. POTOMETPUYHI XapaKTEPUCTUKM Ta iX
Be/IMuMHKU. CBITNO fAK efleKTpomarHiTHa xBuaa. IHTepdepeHLuia cBiTna. PospaxyHok iHTepdepeHUinHoi
KapTuHU. Cnocobu cnoctepexkeHHs iHTepdepeHuii. IHTepdepeHLUia Ha TOHKUX NAiBKax. IHTepdepomeTpu.

6.2. OudpakKuisa csitna
Asnwe andpakuii. MpuHumn ToireHca-PpeHena. Aundpakuia PpeHena Big, Kpyrioro oTBopy i Kpyraoro
aucka. Audpakuis PpayHrodpepa Big WinMHM Ta Big rpaTtiu. OudpaKkuia peHTreHiBCbKUX MPOMEHIB.
lfonorpadgis.
6.3. MpupoaHe i nonapusoBaHe CBITNO
3akoH Manioca. Monapusauis npu  3anoMAeHHi Ta BigbwuBaHHi. [onapusauia npu noasiitHOMY
NPOMEHE3aN0MNEHHI.
6.4. Bsaemogis cBitaa 3 pe4oBMHOIO
AOucnepcia ceitna. ObepTaHHA NAoWMHKM Nnonapusadii. lornnHaHHA Ta po3citoBaHHA CBiTAA.



7. KBAHTOBA ONTUKA
7.1. TennoBe BUNPOMiHIOBaHHA
Tennose BUNPOMIHIOBAHHA | NtoMmiHecLeHUia. BunpomiHioBanbHa Ta NOrAMHaNbHA 34aTHICTb Tifa, 3aKOH
Kipxroda. 3akoH CredaHa-bosbLumaHa. 3aKOH 3mileHHA BiHa. Popmyna Penes-[xkiHca.
7.2. ®oTOHMU
doToHn Ta ix BnactmsocTi. PoTtoedekT. Popmyna lNnaHKa Ana TeNNOBOro BUMNPOMIHIOBaHHA. asibmiBHe
peHTreHiBCbKe BUNPOMIHIOBAHHA.
8. ATOMHA ®I3UKA

8.1. bopoBcbKa Teopis aToma BOAHIO
3aKOHOMIPHOCTI B aTOMHKUX cnekTpax. Moaeni atoma TomcoHa i Pesepdopaa. MNoctynatm bopa.
Hdocnign ®paHka i lepua. EnemeHTapHa bopoBCcbKa Teopia aToma BOAHIO.

8.2. XBMAbOBi BNAacTUBOCTI MiKPOYaCTUHOK
rinotesa ge bponns, XBUNbOBI BNACTMBOCTI MiIKPOYACTUHOK. MpMHUMN HeBM3HavyeHocTen leli3eHbepra.
8.3. PiBHAHHA LUpepgiHrepa

PisHAHHA LW peaiHrepa ana HecTauioHapHOro i cTauioHapHoro noasa. PisMyHMiM 3MicT i BNACTMBOCTI XBUbOBOI
bYHKU,T «nci».

4. HasuanbHi matepianu Ta pecypcum
basosa nitepartypa:

1. Kypc 3aranbHoi ¢i3nKK : HaBYanbHUIA NOCIBHMK / B.M. Bakantok, A.B. Bakantok ; MiHicTepcTBO OCBIiTH i
HayKn YKpaiHu, |BaHO-PPaHKIBCbKUIA HaALiOHaNbHUIA TEXHIYHMIA YHiBepcuTeT HadTu i rasy. - IBaHo-
®paHkiBcbK : IOHTYHT, 2021

2. 36ipHMKK 3a4a4 i3 3aranbHOi Gi3MKK: HaBY. NOCI6. ANA CTYAEHTIB iH}KeHEePHO-TEXHIYHMX cneujianbHocTen./
yKnag.: B. . bpurineup, I. M. Penanos, /1. . NNoHomapeHKo, H. O. AKyHiHa. — Kuis : KMl im. Iropsa
Cikopcbkoro, 2022. — 230 c. https://ela.kpi.ua/handle/123456789/51252

3. N.A. Oigyx EnektpuKka Ta marHeTnsm : nigpydHuk / . A. diayx. — TepHoninb : Migpy4HUKM i NOCIBHNUKM,
2020. — 464 c.

4. ENeKkTpuKa Ta MarHetusm : NiAPYYHWK ONA CTYAEHTIB iHKeHepHo-disndHux dakynbtetis / M. O.
A3apeHKos, J1. A. bynasiH, B. 1. Onedip. — Xapkis : XHY imeHi B. H. KapasiHa, 2018. - 564 c.

5. OnTuKa : HaBYanbHU NocibHKK / A. B. NMonos, P. B. BoBkK, B. |. bineubkuit. — 2-re sua. — X. : XHY imeHi B.
H. KapasiHa, 2018. — 100 c.

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

7. ®i3unKa. EnekTpomarHeTnsm. EnektpmnuHe none B pevoBuHi. Kypc nekuit [EneKTpoHHWUI pecypc] : HaBu.
nocib. ana 3p406yBavis cTyneHa 6akanaBpa 3a OCBIT. Nporpamoto «J1iTaku i BepTONbOoTUY, «IHXKeHepis
aBiauiMHMX Ta PaAKETHO-KOCMIYHUX cucTem», «IHXKeHepis 6e3niNOTHUX Ta aBTOHOMHMX CUCTEMY,
«Cuctem KepyBaHHA NiTa/ibHUMM anapatamu Ta Komnnekcamu» cneu. 134 AsiauiiHa Ta pakeTHO-
KOCMiuHa TexHika, 173 AsioHika / KMl im. Iropsa CikopcbKoro ; yknaa.: M. B. YypcaHosa, O. B. [lpo3aeHko,
M. O. Crpetosmy.— Kuie : KII im. Iropa Cikopcbkoro, 2024. — 41 c. T[locnnaHHA:
https://ela.kpi.ua/handle/123456789/66909

DopaTtKoBa nitepartypa:

1. I. M. Kyuepyk, I. T. Topbauyk, M. M. Jlyuuk, 3aranbHnin Kypc ®isnkun. T.2 Enektpuka i Marnetnsm. — K:
TexHika, 1999.

2. Kyuepyk I.M., Fopbauyk I.T. 3aranbHuit Kypc ¢isnku. T.3. OnTuka. KBaHToBa di3mKka. — K: TexHika, 1999.
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HaBYyanbHUMA KOHTEHT
5. MeToauKa onaHyBaHHA HaBYa/IbHOI AUCUUNANIHM (OCBITHBOrO KOMMOHEHTA)

3araibHUA  MeToAMYHMIM  Miaxia A0 BUKNAAAHHS  HABYa/IbHOI  AUCUMMJIIHM  BU3HAYaETbCA  AK
KOMYHIKaTUBHO-KOTHITUBHWUI Ta NpodeciiHO OpPiEHTOBAHWM, 3rigHO 3 AKMM Yy LEHTPi OCBITHbOrO mpouecy
3HaxX0AMTbCA CTYAEHT — Cy6’eKT HaBYaHHSA | MalibyTHIN HayKoBeLb.

NeKuinHi 3aHATTA

Po3ain 3. ENNIEKTPOCTATUKA

Tema 3.1. EnekTpoctaTuyHe none B BaKyymi
N-1. EnekTpocTaTUyHe none y BakKyymi. Enektpoctatmka. EneKTpuyHuMiA 3apag Ta
Moro BnactuBocTi. 3akoH KynoHa. HanpyxeHicTb nons. MpuHumMn cynepno3uuii
eNeKTPMUYHMX nonis. MpadiyHe 306parKeHHA enekTpocTaTUdHMX nonis. MeTog
AndepeHLitoBaHHA-IHTErPYBAHHA ANA PO3PaxyHKY e/IeKTPOCTaTUYHOrO NoNs.

N1-2. Onuc BeKTOpHOro nons. NoTik BEKTOPA HaMPYXEHOCTi eNeKTPOCTaTUYHOrO
nona. Teopema Maycca. insepreHu,is BEKTOPA HaNPYXeHOCTi e/IeKTPOCTATUYHOTO
2 nona. Unpkynauia i potop BekTopa HanpyxeHocTi. Teopema CTokca.
O6uncneHHa HaNpyXXeHOCTi eNeKTPOCTaTUYHOrO NOJA Ha OCHOBIi Teopemwm
Faycca. O6uyMcneHHA HanpyXeHOoCTi Moss 3apAfMKeHoi MJOWWHM Ta [ABOX
napanenbHUX NAOWMH, Nons cepuyHOi NOBEPXHI i PIBHOMIPHO 3apsaaKeHoT Kyni
Ta HECKIHYEHHO 40Broro NPSMOro PiBHOMIPHO 3apAAMKEHOro UMAiHgpa.



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

N-3. MoTeHuian eneKTpocTaTMYHOro noas. [oTeHLian eNekTPOCTaTUYHOroO NoAA,
NPUHUMN cynepnos3uuii nonie Ana noTeHuiana. 3B'A30K MiXK MOTeHUiasiom Ta
Hanpy»KeHicTio. EKBiNOTeHuianbHi noBepxHi. PoboTta npu nepemilleHHi
€/1eKTPUYHOro 3apady B efIeKTPOCTaTUYHOMY noAi. Teopema npo LUUPKYAALio
BEKTOpPA HaNpyXeHOCTi eNeKTPOCTaTUYHOrO NonA.

Tema

3.2. flieneKTpuK Ta NPOBiAHUK B 30BHILLHbOMY €/IEKTPOCTAaTUYHOMY NONi.

N-4. EneKTpocTaTUyHe none B gienekTpukax. [ienektpukun. MonapHi i HenonapHi
Mmonekynu. EnektpuuHuit  aunonb. MNonapusauia aienektpukis. Onuc
€NeKTPUYHOro MoANA B AieNeKTpUKax. BeKTop enekTpuyHoro amiweHHA. Teopema
laycca Ana BeKTOpy eNeKTPUYHOro 3MiLLeHHA.

MpoBiAHMK Yy 30BHILWHbOMY e/JIeKTPOCTaTUYHOMY noni. PiBHoBara 3apsgis Ha
NPOBIAHUKY.

Tema 3.3. EneKTpuyHa EMHICTb.
Tema 3.4. EHepria eneKTpuyHoOro nons

N-5. EneKktpoemHictb. KoHpeHcaTopu. ENEKTPOEMHICTb BigOKpPEMIEHOrO
NpoBiAHUKA. B3aemHa eneKkTpoemHicTb. KoHaeHcaTopu. MAOCKUIA, LUNTHAPUYHUA,
chepnyHNIL KOHAEHCATOPM Ta iIX EMHICTb. 3'€4HAHHA KOHAEHCaTOPIB.

EHepria cuctemun TouKoBUX 3apagiB. EHepria 3apagKeHoro nposigHuKa. EHepria
3apALKEHOro KoOHAeHcaTopa. EHepria enekTpocTaTMYHOro nons.

Po3gin 4. NOCTIMHWUIA ENEKTPUYHUIN CTPYM

Tema 4.1. MNMocCTiNHMIA @NEeKTPUUYHMUIA CTPYM Ta MOro XapaKTEepPUCTUKU

N-6. EneKTpuyHUiA cTpym. PiBHAHHA HenepepBHOCTI. MOCTIMHUIA eneKkTpUYHUI
CTPYM, cuna i ryctuHa ctpymy. Onip nposigHuKiB. 3aKoH Oma gna oaHOPIAHOI,
HEeOAHOPIAHOI A4iNAHKM | MOBHOrO KoAa.

CtopoHHi cunun. EnektpopyuwinHa cuna. Hanpyra. MNpasuna Kipxrodpa ans
po3rany*KeHux Kin. PoboTa i NOTYKHICTb eNeKTPUYHOro cTpymy. 3akoH [oyna-
NeHua. KK axepena ctpymy. Asuie HaaNpoBiAHOCTI

Po3ain 5. ENIEKTPOMATHETU3M

Tema 5.1. MarHiTHe none i Oro xapakTepucTUKu

N-7. MarHiTHe none i MOro xapakTepucTnku. MpuUHUMN cynepnosuLii MarHiTHUX
nonie. 3akoH bio-Casapa-/lannaca. MarHiTHe nose NPAMOro i KPYroBoro CTpymis.

N-8. Cunm y marHitTHomy noni. Cuna JlopeHua. Pyx 3apagrKeHux YacTUMHOK B
MarHiTHOMY i efieKTpMYHOMY nonsax. LUMKnoTpoH.

N-9. Cuna Amnepa. MarHiTHa B3aemogia CTPyMiB. 3aMKHYTUI KOHTYpP 3i CTPYMOM
Y MarHitTHomy nosi. MarHiTHUM MOMEHT KOHTYPY 3i cTpymMmom. MOMEHT cuA, WO Ai€
Ha KOHTYp 3i CTPYyMOM B MarHiTHomy noJsi. PoboTta npu nepemilleHHi KOHTYpY 3
CTPYMOM B MarHiTHomy noni. Pobota nepemilleHHA NPoOBiAHMKA 3i CTPyMOM B
NOCTIMHOMY MarHiTHOMy Mnoni.

Tema 5.2. 3akoH Amnepa.

10

N-10. MarHiTHuin noTik. Teopema laycca Ana marHiTHoro nons.

LUupKynauia BeKTopa iHAYKLUjii MarHiTHOro nons. 3aKoH NOBHOMO CTPyMy (3aKOH
AmMnepa). BUXpoBU XapaKTep MarHiTHoro nona. MarHiTHe nosie coseHoiga i
Topoiaa.

Tema 5.3. MarHitHe none B marHetukax. Knacuoikauia marHeTukis.




N-11. HamarHiyyBaHHA MarHeTukis. OnNMC MarHiTHOro nNOAA B MarHeTUKax.
MarHiTHUM  MOMEHT eneKkTpoHa | aToma. [ipomarHiTHe BiAHOWEHHA.

11 Napmopiscbka npeuecia. BeKTop HamarHiyeHocTi. MarHiTHa CNPURHATAMBICTD i
NPOHMKHICTb MarHeTuKiB.
BeKTOop HanpyXeHOCTi MarHiTHoro nond. 3akKoH Amnepa pAnA BeKTopa
HANpPYX€eHOCTi MarHiTHOro nonA.
Knacudikauia marHeTukis. [iamarHeTMKW. napamarHeTuku, dbepomarHeTuKu.
HamarHivyBaHHA i nepemarHivyBaHHA pepomarHeTmkis. MarHiTHU rictepesuc.
Tema 5.4. EneKtpomarHitHa iHAyKuiA
12 N-12. B3aem03B’A30K MiXK €N1E€KTPUYHMM Ta MAarHiTHUM nonem. EnekTpomarHitHa
iHAYKLUIA, 3aKoH Dapagen. Mpasuno JleHuya. Ctpymn OyKo. Asumile camoiHAyKL,i.
IHAYKTUBHICTb. B3aemoiHaykuia. CTpymu nNpu poO3MUKaAHHI | 3aMWKaHHI Kona.
EHepria marHiTHoro nona ctpymy. EHepria i ryctuHa eHeprii MmarHitHoro nons.
Tema 5.5. EneKTpomarHiTHi KONMBaHHA
N-13. KgasicTauioHapHui cTpym. [itodi 3HAYEHHA CUAW CTPYMy | Hanpyru.
13 BeKkTOpHi piarpamun. KonuBanbHUIA KOHTyp. Hesracaroui BiNbHi KO/AMBAHHA.
3racatoyi KoNnBaHHA. BumylleHi KonneaHHA. Pe3oHaHc.
Tema 5.6. EnekrpomarHitHe none
N-14. BuxpoBe eneKktpuyHe none. CTpym 3miweHHA. EneKktpomarHiTHe none.
14 3aranbHa XxapaKTepucTMKa Teopii MakceBenna. XapaKTepucTUKa pPiBHAHb
Makcsenna. MartepianbHi piBHAHHA. [PaHWYHI ymoBU. [TOBHA cucTtema piBHAHb
MakcBenna B iHTerpanbHin i andepeHuianbHin popmax.
Tema 5.7. EnekTpomarHitHi xsuni
N-15. XeunboBe PpiBHAHHA  ANA  efleKTpomarHitTHoro nonA.  [lnocka
15 €/IeKTPOMArHiTHaA XBWJIA B OA4HOPiIAHOMY cepeaoBMLL, LWBUAKICTb MOLWMPEHHSA
XBWUANi.  BUNPOMIHIOBAHHA  €IeKTPOMArHIiTHUX  XBWAb.  BUNpOMiHIOBAHHA
enemeHTapHoro aunonsa. Jocnigm Mepua.
EHeprisa enekTpomarHitHoi xBuni. MoTik eHeprii. BekTop YmoBa-MonTiHra.
Po3gain 6. XBU/IbOBA ONTUKA
Tema 6.1 Csitno. IHTepdepeHuia cBiTha
Tema 6.2. Andpakuia ceitha
Tema 6.3. NMpupoagHe i nonapusosaHe CBITN0
Tema 6.4. Bzaemog,ifa cBiT/1a 3 pe4OBMHOIKO
N-16. KopnycKkynAapHO-XBMNbOBA NPUPOAA CBiTNa. 3aKOHU NiHIMHOT oNTMKK. CBiTNO
16

AK enekTpomarHiTHa xBuns. IHTepdepeHuia ceitna. Cnocobu cnocTeperKeHHsA
iHTepdepeHLil.

Asnwe andpakuii. MpuHumn lNorreHca-PpeHena. AudpakuiiHa rpaTka.
MonapusoBaHe cBiT/N0. 3akoH Mantoca. [lMonspusauia nNpuM 3an0MJIEHHI Ta
BiabuBaHHi. MNonapusauis npmn noaBiMHOMY NPOMEHE3a/IOM/IEHHI.

duncnepcia ceitnha.

Po3ain 7. KBAHTOBA ONTUKA

Tema 7.1. TennoBe BUNPOMIHIOBAHHA
Tema 7.2. ®OTOHMU




N-17. Tennose BMNPOMIHIOBAHHA | NlOMiHecueHuia. BunpomiHoBanbHa Ta

17 NOrAMHANbHA 3[aTHICTb Tina, 3akoH Kipxroda. 3akoH CredaHa-bonbumaHa.

3aKoH 3miwLeHHsA BiHa. Popmyna Penea-[xkiHca.

®oToHM Ta ix BnactmsocTti. ®otoedeKkt. Popmyna [lnaHka ANA TennoBoro

BUNPOMIiHIOBaHHA. [aNbMiBHE peHTreHiBCbKe BUMNPOMIHIOBAHHA.

Po3gin 8. ATOMHA ®I3UKA
Tema 8.1. bopoBcbKa Teopisi aToma BO4HIO
Tema 8.2. XBuAbOBi BNAaCTUBOCTi MiKPOYAaCTUHOK
Tema 8.3. PiBHaAHHA WpegiHrepa

N-18. 3akoOHOMIpHOCTI B aTOMHUX crekTpax. Mogeni atoma TomcoHa

18 Pesepdopaa. Mocrtynatu bopa.

HeBW3Ha4yeHocTel el3eHbepra.

3MICT i BNACTUBOCTI XBUNbOBOT QYHKLLT «MCi».

Locnign ®paHka i lepua. EnemeHTapHa bopoBCcbKa Teopia aToma BOAHHO.
lnotesa pge bpoiinsa, XxBWUAbOBI BNACTUBOCTI  MIKPOYACTUHOK.

PiBHAHHA WpeaiHrepa Ana HecTalioOHapHOro i cTauioHapHoro nossa. QisnyHui

OcHOBHUM 3aBAaHHAM NMPAKTUYHUX 3aHATbL € 3aKpiﬂl'IEHHH 3HaHb, OTPMMAHUX Ha ﬂEKLI,iHX.

MpaKTUYHi 3aHATTA

No Hasea Temu 3aHATTA Ta nepesnik OCHOBHUX NUTaHb KinbKictb
3/n aya.
rogvH

1 n-1 EneKkrpocTtaTtuKa. 3aKoH KynoHa. Hanpy»xeHicTb 2
€NeKTPOCTaTUYHOro noas. MpuHuMn cynepnosuLii nonis.

2 MN-2 Metog [l ana po3paxyHKy eNeKTpoCTaTUYHMX NOJiB. 2

3 MN-3 Teopema MNaycca a4na po3paxyHKy eIeKTPOCTaTUYHMNX MONIB. 2

4 MN-4 NoteHujian enekTpocTaTUYHOro nond. Pob6oTa No nNepemileHHIo 2
3apAaay B noi.

5 M-5. Pyx 3apAaaeHoi YaCcTUHKM B OAHOPIAHOMY eNeKTPUYHOMY MOoNi. 2
KoHgeHcaTopu. EHepria enekTpuyHoro nons.

6 MN-6. MNocTitHUIM enekTpnYHKUIA cTpym. Onip npoBigHMKiB. 3akoH Oma. 2
PoboTa i noTy»KHicTb enekTpuyHoro ctpymy, KK axkepena ctpymy.
3akoH [Koyna-JleHua. Mpasuna Kipxroda ana posranyKeHux Kin.

7 MN-7. 3akoH bio-CaBapa-/lannaca. MarHitTHe nosne npamoro i 2
KPYyroBoro cTpymis.

8 MN-8. Cnna Amnepa. Bzaemogia nposigHMKIB 3i CTpymom. 2
N-9. MarHiTHUIM MOMeHT. MOMEHT CUAM WO A€ HA KOHTYP 3i CTPYMOM 2

9 Y 30BHIiLUHbOMY MArHiTHOMy noni.
M-10 Cunna JlopeHua. Pyx 3apAmXeHuxX 4YacCTUHOK B OAHOPiAHOMY 2

10 MarHiTHOmy noni

1 MN-11 EnekTpomarHiTHa iHAyKUia. 3akoH ®apages. MNpasuno SleHua. 2
MN-12 CamoiHgyKuia. CTpymu 3aMMKaHHA Ta PO3MMKAHHA Kona. 2

12 KonuBanbHWUIA KOHTYP

MpuHUMN




13 M-13 OcHOBW reOMeTPUYHOT ONTUKM. 2

N-14. OcHoBWM XBMNbOBOI ONTUKKU. IHTepdepeHuia. Cnocobu 2
14 cnoctepeXkeHHs iHTepdepeHruii. InTepdepeHLia Ha TOHKUX NaiBKax.
15 N-15 Andpakuia ceitha. AndpakuinHa rpatka. 2

N-16 [lMonAapusosaHe cBiTA0. 3akoH Mantoca. lNonapusauia npu 2
16 3a/10MNIeHHI Ta BiAOMBAHHI.

n-17 OcHoswu KBAHTOBOI  ONTUKM. 3aKoOHU TenaoBoro 2
17 BUNPOMIHIOBAHHA. oTOHM Ta ix BAacTusocTi. PoToedeKT.

M-18 OcHoBM aTomHOi di3nKK. MocTynatm Bopa. XBWMAbOBI BAACTUBOCTI 2
18 MiKPOYACTMHOK.
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NabopartopHi 3aHATTA
BuKoHaHHA nabopaTopHMxX pobiT nepeabayae: NornnMbAEeHHA 3HAHb 3 TEOPETUYHOIO Kypcy; HabyTTs
HaBWKiB N/IAHYBAHHA Ta NOCTAHOBKM EKCMEPUMEHTAIbHUX AOC/iAXKEHb; HAOYTTA HABUKIB CTaTUCTUYHOIO
0bUYMC/IEHHA eKCNepUMMEHTAIbHUX AaHMX Ta MPeAcTaB/leHHA X 3a BMMOramu Aitoyoi cTaHAapTv3auii;
eKCNepMMeEHTaNbHY NEPEBIPKY BUKOHAHHA 3aKOHIB Qi3nKM.

Temu nabopatopHux pobir

Ne HasBa nabopaTopHoi poboTu KinbkicTtb
3/n ayAUTOPHUX
roavH
1 BcTynHe 3aHATTA (iHCTPYKTaX 3 TEXHIKK Be3nekn) 2
2 2-1 BM3Ha4yeHHA onopy NpoBigHMKa 3a 4ONOMOTrOK MOCTa 2

nocTiiHoro cTpymy (Mocta YiTcToHa)

2-2  BumiptoBaHHA eNeKTPOopPYLLIMHOI CUAN MEeTOA0M
KommeHcau,ii

3 2-3  BM3Ha4YeHHA EMHOCTI KOHAEHCAaTOpPa METOAOM 2
6anicTMyHOro ranbBaHOMeTpa

2-4 BMBYEHHA eNeKTPOHHOro ocumaorpada

4 2-5 BuBYEHHA €eNeKTPOCTaTUYHOro nons 2

5 2-9 BM3HAYEHHA NMTOMOrO 3apPAAY eNeKTPOHA MeTO40M 2
MarHeTpoHa

6 2-11 3HimaHHA KPMBOI HaMarHiYyBaHHA Ta NeT/i rictepesuncy 2

depomarHeTUKiB y 3BIHUX MarHiTHUX NOAAX

7 2-12 BumiptoBaHHA iHAYKLIT MarHiTHOro NoOAA eNeKTPoOMarHiTa 2

8 2-7 [ocnigrKeHHAa TepMOENEKTPOPYLLIMHOI Cnan 2




2-8 JocnigeHHA TepMOeNneKTPOHHOI eMicii

9 2-13 [JocnigXeHHA BiIbHMX 3aracatodmx KOJIMBaHb Y KOHTYPI 2

2-14 BuBYEHHA BUMYLLEHUX KOIMBAHb Y NOCNAILOBHOMY
KO/JIMBAZIbHOMY KOHTYpI
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6. CamocrTiiiHa poboTa cTygeHTa

CamocTiHa poboTa CTyAeHTiB NoNAra€e y NiaroTosLli 3aB4aHb, OTPMMAHMX Ha NONepeaHiX NeKUinHUX.
NPaKTUYHMX abo NabopaTopHMX 3aHATTAX.

3rigHO HaBYaNbHOMY MAAHY MPOMNOHYIOTLCA IHAMBIAYaNbHI CeMecTpOBi 3aBAaHHA y BuUraagi
CaMOCTIAHOTO BMBYEHHA OKPEMUX TEOPETUYHMUX MUTAHb, AKi He PO3riA4a/MCb Ha NeKLUiaX, Moay/bHOi
KOHTPO/IbHOI po060TH, PO3B'A3KY 33434 Ha KOXHOMY NPaAKTUYHOMY 3aHATTI, NPOBeAEHHA PO3PaxyHKiB 3a
NepBUHHUMU Z4aHUMKN, OTPUMAHUMM Ha NabOPaATOPHUX 3aHATTAX.

MoniTnKa Ta KOHTPO/Ib
7. NoniTMKa HaBYaNbHOI AUCUMNANiIHM (OCBITHBOrO KOMMNOHEHTA)

B pamKax BUBYEHHA ANCUMNAIHN CTAaBUTbCA HAaCTYMHUI Nepenik BUMOr nepes, CTyAeHTOM:
— 060B'A3K0Be BiABIAYBAHHA NEKLiM, NPAKTUUYHKUX, Ta NaOOPATOPHMX 3aHATb;
— Ha 3aHATTAX YBaXHO Ta A406pPOYECHO CTaBUTUCh A0 OTPUMAHOro MmaTepiany, NPOSBAATU aKTUBHICTb Ta
NnoKasyBaTu HebanayKicTb A0 NpeamerTy;
— CTYAEHT camocCTiMHO odopmatoe nabopatopHy poboTy, 3rigHO NPOTOKO/Y, HaAa€ BMCHOBKM Ta
BiANOBIAi Ha KOHTPOAbHI 3annTaHHA. Mig, Yac 3axMcTy Ha 3aHATTI, abo Ha KOHcyAbTalii, Bignosigae Ha
NUTAHHA BMKNA4aua;
— CTYAEHT CAaMOCTIMHO BMKOHYE iHAMBIAYaNbHI 3aBAaHHA 3 NPAKTUKM, Ta Nij, Yac 3aXMCTy Ha 3aHATTI, abo
Ha KOHCY/bTaujii, BiANOBiAa€ Ha NMTAaHHA BMKNA4aua;
— Mepeckaagatv NPaKTUYHI Ta NabopaTopHi 3aHATTA MOXKHA Ha KOHCYbTallji;

3aCTOCOBYETLCA NOJIITUKA 3a0XxodyBanbHUX/WwTpadHux 6anis (ame. PCO), AKi CTyaeHT Moxke 3apobuTtu
NPOTArOM HaBYa/IbHOrO CEMECTPY; BCi 3a0X04yBa/ibHi 6ann BpaxoBYHOTLCA TiIbKM HA €K3aMeHi 3a YyMOBM
AONYCKY;

[0A4aTKOBI 6anun 3a NpoxoaKeHHA aganTauiiHoro Kypcy 3 ¢isuku Big IMAO KMl im. Iropa CikopcbKoro
HapPaxoBYHOTbCA BiANOBIAHO A0 6aniB, BKa3aHUX y cepTUdiKaTi, Nicna OTPUMAHHA AONYCKY A0 EK3aMEHY.

NoniTMKa Ta NPUHUMON akagemiyHoi JobpoyecHOCTi BM3HaAyeHi y po3gini 3 KoaeKcy uecTi

HauioHanbHOro TexHiYHOro yHiBepcuteTy YKpaiHM «KWIBCbKMMA MNOMITEXHIYHWIA HCTUTYT imeHi Iropsa
Cikopcbkoro». letanbHiwe: https://kpi.ua/code.

HOPMM €TMYHOI NOBEAIHKM CTYAEHTIB i NpauiBHUKIB BM3HA4veHi y po3gini 2 Koaekcy uyecTi

HauioHanbHOro TexHiyHoro yHiBepcuteTy YKpaiHM «KWIBCbKUI MNOMITEXHIYHWUIM HCTUTYT imeHi lropa
Cikopcbkoro». letanbHiwe: https://kpi.ua/code.

CTYAEHTM MaloTb MpPaBO OCKAPXXWUTW pe3ynbTaTu KOHTPONIbHMX 3axogis, ane 0608’A3K0BO
YA Yy Als,

APryMeHTOBAHO, MOACHMBLUM 3 AKMM KPUTEPIEM HEe MOroAXKykTbCA BigNOBIAHO A0 OLIHOYHOrO JINCTA
Ta/abo 3ayBaKeHb.

8. Buau KOHTPOJIIO Ta peiTUHIoBa CMCTeMa OLiHIOBaHHA pe3yabTaTiB HaBuyaHHA (PCO)

Buau KoHTponio:
MOTOYHMIM KOHTPONb: YCHE i NMMCbMOBE OMUTYBAHHA 3@ TEMOK 3aHATb, BUKOHAHHA Ta 3aXMCT NPAKTUYHUX
3aBAaHb, BUKOHAHHA Ta 3axXMUCT NabopaTopHux pobit, MKP.


https://kpi.ua/code
https://kpi.ua/code

KaneHgapHWI KOHTPOb: NPOBOAMTLCA ABiYi HA CEMECTP AK MOHITOPMHT NOTOYHOIO CTAaHY BUKOHAHHA BUMOT
cunabycy.
CeMecTpOBMIN KOHTPO/Ib: EK3aMEH.
PeiATUHT cTyaeHTa 3 AUCLMNAIHN CKNAAAETbCA 3 6aniB , WO BiH OTPUMYE 3a:
Cmapmoea cKnadosa (HaB4yanbHa poboTa y cemecTpi)
1. - BUKOHaHHA Ta 3axmcT 6 nabopaTopHUX pobiT;
2. - BUKOHAHHA Ta 3aXUCT NPAKTUYHUX 3aHATb;
3. - MOAYNbHY KOHTPOJIbHY PObOTY;
Ex3ameHauiliHa cknadosa
4. - BiANOBiAb HAa €K3aMeHi.

Cuctema perTUHrosux 6anis Ta Kputepii ouiHIOBaHHA:
Cmapmoea cKknadosa

1. MpaKTUUHI 3aHATTA

Barosuit 6an - 1 6an.

MaKcumanbHa KinbkicTb 6anis, ogepKaHMxX Ha NPaKTUYHKUX 3aHATTAX (1 6an x 18) gopisHioe 18 banis.

- BMKOHAHHS AOMAalUHbOro 3aBAaHHA (He meHwe 75% Big, ycix 3aBAaHb), akTMBHA poboTa Ha 3aHATTI, MOBHI
npaBuNbHI Bignosiai - 1 6an

- BMKOHAHHA AOMALLHbOroO 3aBAaHHA (He meHwe 75% Big, ycix 3aBAaHb), NpaBuabHI HEMOBHI Bignosigi — 0,8
6anu

- BMKOHAHHS A0MAaLLHbOro 3aBAaHHA (He meHwe 75% BiA ycix 3aBaaHb), 3a40BiNbHa Bignosiap — 0,6 6anis

- BMKOHAHHS A0MAaLLHbOro 3aBAAaHHA (He meHwe 75% Big ycix 3aBaaHb) — 0,5 6anu

- HEeBMKOHaAHHSA JOMAaLLUHbOrO 3aBAaHHSA, He3aA40BiNbHa Bianosiab — 0 6anis

2. NNabopatopHi poboTn

Barosuii 6an - 3 6anu.

MaKcumanbHa KinbkicTb 6anis, oaepXaHMx Ha NabopaTopHUX 3aHATTAX (3 6anum x 6) AopiBHIoE 18 Ganis.

Ona Toro wo6 nabopatopHa poboTa byna 3apaxoBaHa, CTyAEHTY HeEOOXigHO

- nigrotyBaTtMca A0 BUKOHaHHA pPobOTM, HanucaTX BAACHOPYY BiAMNOBIAI Ha KOHTPO/bHI 3anUTaHHA A0
poboTu (He meHLwe 75% Big ycix 3anuTaHb A0 poboTwn);

- of4epKaTn OOMNYyCcK A0 BUKOHAHHA poboTu;

- 30iACHUTN NabopPaTOPHUI EKCNEPUMEHT, BUKOHYHOUI BCi MYHKTU NOPAAKY BUKOHAHHA poboTh Ta 06pobKM
EeKCrMepMMeHTa/IbHMX AaHUX, 3a3Ha4Y€eHi Y NPOTOKOAI A0 po6OTU; OXaliHO 3aNOBHUTU MPOTOKO/1 Ta BUKOHATU
HeobxifHi rpadiyHi NnobynoBK Ha minimeTpoBOMY Nanepi; BUKOHaTKU MeTy poboTM Ta HanMcaTu BUCHOBOK,;

- 34aTW TeOPEeTUYHY YacTMHY poboTK Yepes TecTyBaHHA abo cnisbeciay;

- BUNPABUTU 3ayBa*KeHHA BUKNaaaya

3apaxoBaHa po60Ta OLiHIOETLCA HACTYNMHUM YUHOM:

NoBHa NpaBu/ibHa BianoBiab 6e3 3ayBarkeHb- 2,5 - 3 6anu

HenoBHa BiANoBiAb, HAABHICTb 3ayBa*keHb A0 poboTn - 1,5 - 2 6ann

3a40BiNbHa BiANOBIAb, HAABHICTb CYTTEBMX 3ayBa*KeHb A0 pobotn 0,5 — 1 6an

- HenigroToBneHicTb A0 nabopaTopHoi pobotn — 0 6anis

3. MoaynbHuUii KOHTPONDb

MaKcumanbHa Kinbkictb banis 3a MKP gopisHioe 24 6anis.

- NpaBWNbHUIA PO3B’A30K BCix 3aBAaHb MKP Ta noBHa nNpaBuW/bHa BiANOBiAb Ha BCi NUTaHHSA Nig Yac
3axucTy — 24 6anu

- HaABHICTb NOMW/IOK B PO3B’A3aHHi 3aBAaHb Ta HEMOBHA Bi4NOBIAb HA NUTAHHA MNij, Yac 3aXMCTy, B
3a/1e}KHOCTI Bif, KiNbKOCTi 3a4a4 Ta Bianosigei Ha nutaHHa — (11-23 6anis)

- HafABHICTb NOMWJIOK B PO3B’A3aHHI 3aBAaHb Ta BiACYTHICTb 3aXMCTYy, B 3a/1€XKHOCTIi Bif, KiIbKOCTi
3agay— (1-10 6anis)

- HenpaBW/bHe pPo3B’A3aHHA 3aBAaHb — 0 6anis



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

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

— 33 3alHATTA NPM30BOro MiCUA Ha BCEYKPAIHCbKIN/MiXKHapOAHIl CTyAeHTCbKIM oniMmniai, TypHipi,
KOHKypCi TOLW0 3 agucumnniim «Pisnka» cTyaeHT oTpUMye 3a neplue micue +7 6anis, 3a 2 - 3 micue +5
6anis, 3a 4 - 5 micue +3 6anu;

— 3a MiAroToBKY Te3 Ta y4acCTb Y BCEYKPAIHCbKI/MiXKHAapOAHi CTYyAEeHTCbKI KoHdepeHLji 3 ANCUNNAiHK
«®Di3nKa» CTyaeHT oTpUMye +5 6anis;

— 3a NigroToBKy Ta NybniKauito 4OCNIAHUUBKOI CTATTi y paxoBOMYy KypHai 3 gucumnniim «Pisnka» ctygeHT
oTpumye +7 6anis.

3aoxo4yBanbHi 63 BPaxoBYHOTLCA TiZIbKM HA €K3aMeHi NicaA OTPMMaHHA AOMNYCKY.
[opatkoBsi 6anu 3a NpoxoaKeHHs aganTauiHoro kypcy 3 ¢isuku Big, IMAO KMl im. Iropa CikopcbKkoro
HapaxoBYyHTbCA BiANOBIAHO A0 6anis, BKasaHWUX y cepTudikaTi, NicNA OTPMMAHHA AONYCKY 40 €K3aMeEHY.

LLTpadHi 6ann moxkHa ogeprKaTu 3a
— Heaonyck Ao nabopatopHoi poboTtu — (-0,5 ) 6anis;
— HecBoevacHe nogaHHs MKP — BTpaTta npaBsa 3apobutn 6anm 3a 3axuct MKP.

Cyma Barosux 6anis KOHTPONbHUX 3aX04iB NPOTAroMm | cemecTpy cKnagae:
Rc=18 + 18 + 24 = 60 6anis
HeobxigHoto yMOBOIO A0NYCKY A0 eK3ameHyY € 3apaxyBaHHA BCix NabopaTopHMX pobiT, BCiX NPaKTUYHUX PobiT Ta
BUKOHaHHA MKP, a TakoX CTapToBMiN PeUTUHT He meHwe 60% Big, Rc, To6To 36 6anis.

Exk3ameHauyiliHa cknadoea wkKanu gopisHoe: Re = 40 6anis
Taknm YMHOM, PENTUHTOBA LWKana 3 AUCUUNIHU CKNa[aE:

R =60 + 40 = 100 6anis.

KpuTepii BU3HaueHHA 6anbHOI OLiHKM Ha eK3aMeHi
MoBHa BiANOBIAb HAa TEOPETMYHI NUTAaHHA bineTa (He meHwe 90% noTpibHOI iHdopMmaLii), BUpiweHa
3a4a4a, NOBHA BiAMOBiAb Ha A0AATKOBI MMTaHHSA NO BUBYEHIM Temi - 35 - 40 6anis.
[ocTaTHbO MOBHA BiAMNOBIAb HAa TEOPETUYHI NUTaHHA bineta ( He meHwe 75% noTpibHOI iHdopmaLii),
BUpilleHa 3a4a4a, HeNoBHa BiANOBiAb Ha A0A4ATKOBI NUTAHHA MO BUBYEHI Temi - 25 - 34 6anis.
HenosHa BignoBiab Ha TeopeTU4Hi NUTaHHA Gineta ( He meHwe 60% noTpibHOI iHGOPMaUi), BUpiWEeHa
3a4a4a, He BiANoBiAb Ha A0AATKOBI NUTaHHA NO BUBYEHil Temi - 10 - 24 6anis.
HesaposifbHa BignoBiAb Ha TEOPETUYHI NUTAHHA 6ineta, MOMUAKN NMPWU BUPpILLIEHH] 3a4ad4i, BigNOBiAb Ha
[0ATKOBI NUTaHHA MO BUBYEHi Temi - 5 —9 6anis.
HesaposifbHa BiANOBiAb Ha TEOPETUYHI NMUTaHHA bGineTa, He BMpilleHa 3aJa4ya Ta He BiANOBIAb Ha
[0AaTKOBI NUTaHHSA Mo BUBYEHI Temi - 0 6aniB.
Ona oTpUMaHHA cTyaeHTamu BianosiaHuMx ouiHok (ECTS Ta TpaguuinHMX) Moro penTuHrosa oOLiHKa Rbp
nepeBoAUTbLCA 3riAHO TabauLi:

Tabnuus BignoBigHOCTIi penTUHrosmx 6aniB oUiHKaM 3a YHIBEPCUTETCbKOLO LLKANOL0:

KinbKicTb 6anis OuiHKa
100-95 BiamiHHO
94-85 Oye nobpe
84-75 Hobpe
74-65 3a40BiNbHO
64-60 JoctaTHbOo
MeHwe 60 He3aa0BiNbHO
He BMKOHaHi ymoBu Aonycky He ponyuweHo
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9. flogaTtKoBa iHpopmauia 3 aucumnnniHm (OCBiITHbOro KOMMNOHEHTA)

MUTaHHA 4O CEMEeCTPOBOro KOHTPOIO:
EnekTpuuHnii 3apag,. AUCKpeTHicTb 3apagy. 3aKoH 36epekeHHs 3apagy. 3akoH KynoHa.
EnekTpmyHe none. HanpyXeHiCcTb eNeKTPUYHOro NosAa TOYKOBOroO 3apaay.
MpuHUKMN cynepno3ulii enekTpudyHmMx nonis. CUAOBI NiHil.
EnektpuuHnii annons. Mone enekTpuyHOro AMnons.
MoMeHT c1u, Wo Ai€ Ha AMNO0Nb B eNeKTPUYHOMY noni. EHepria Aunona B enekTpuyHoMy nodi.
MeTopg, audepeHLUitoBaHHA-IHTErpyBaHHA ANA PO3PAXYHKY eNeKTPUYHUX MONIB.
MNoTik BEKTOpa HanpyKeHocTi. Teopema lNaycca ana enekTpocTaTMYHOro NoaA B BaKyyMmi.
MNone piBHOMIpPHO 3apAAMKEHOI, HECKIHYEeHHO MNPOTAMHOI NAOWMHI. Mone miK ABOMA HECKiHYEeHHO
NPOTAXHMUMM PiISHOMMEHHO 3aPAAKEHUMU NAPANENbHUMU NAOWMHAMM.
MNone 3apagXeHoro unniHapa.
Mone 3apagrkeHoi chepw.
PoboTa cmn eneKkTpoctaTMYHOro noas. LMpKynauia BeKTopa HanpyKeHOCTi e/IEKTPUYHOIO NOoAS.
MoTeHUiaNbHUI XapaKTep enekTpPocTaTUYHOro nossA. MNoteHuian. EKBiNnoTeHUiaibHi NOBEPXHi
MoTeHLUian nonA TOYKOBOro 3apAdy i NoAA, CTBOPHOBAHOIO CUCTEMOKO TOUKOBMX 3apAagis. PisHuuA
noTeHuianis.
3B’A30K MiXK HaMNPYKEHICTIO eN1eKTPUYHOIO NOJIA | NOTEHLIa/I0M.
EnektpnyHe none B pgienektpukax. [MonapHi i HenonapHi AgienekTpukn. OMNONAbHUIA MOMEHT
AieneKkTpuKa.
Monapisauia gienekTpukis. BekTop nonapumsadii.
Hanpy»eHicTb eNeKTPUYHOro Noasa B AieNeKTPpUKy. LienekTpruyHa NPOHMKHICTb.
Teopema laycca ans nonsa B AieneKTpuKy. 3B'A30K BEKTOPIB D - 3MmilLeHHA, E — HanpyXeHicTi, P —
nonapusawuii.
MpoBiAHNKN B €NeKTPOCTAaTUHHOMY MO,
EnekTpnyHa EMHICTb BiAOKPEM/IEHOIO MPOBIAHMKA. EneKTpmMyHa eMHiCTb KoHAgeHcaTopa. nockui
KOHAEeHcaTop.
EHepria 3apagXeHoro npoBigHUKa, CUCTEMU 3apAOKEHUX MPOBIAHUKIB | KOHAEHCATOpPa.
EHepria enekTpmMyHOro nonsa. N'ycTMHa eHeprii eNeKTPMYHOIo NONA B AIe/IEKTPUKY | BaKYyMi.
EnekTpnuHunii cTpym. XapaKTepuUCTUKN ENEKTPUYHOTO CTPYMY: CMUIA CTPYMY, BEKTOP FYCTUHU CTPYMY.
EnekTpopyuwinHa cnna grkepena ctpymy. Hanpyra.
3akoH Oma ans oAHOpPIAHOI AiNAHKM Kona. ENeKkTpuyHuiA onip, nMToMMIA onip. 3afieKHicTb onopy
NPOBIAHMKIB Bif TemnepaTypu.
3akoH Oma B andepeHuianbHii dopmi. lTUTomMa eNleKTPoNnpoBiAHICTb.
3akoH Oma gna HeogHOPIAHOT AiNAHKK Kona. 3akoH Oma gna 3aMKHEHOro Kona.
3akoH xkoynsa - leHua. PoboTa i noTyxHicTb cTpymy. KK axepena ctpymy.
MpaBuna Knpxrooda.
MarHiTHe none B BaKyymi. MarHiTHUN MOMEHT KOHTYpPY 3i CTPyMOM. BEKTOp MarHiTHOI iHAyKuii. Cunos.i
NiHii mardiTHoro noasa (3.1).
3aKkoH bio-CaBapa-/lannaca. lMpuHUMN cynepno3unuii MarHiTHUX Nonis
MarHiTHe none NPAMOro CTpymy.
MarHiTHe nose KpyroBoro CTpymy.
Cuna Amnepa. Bsaemogis npoBigHUKiB 3i cTpymom
Cuna JlopeHua. Pyx 3apAaaKeHoi YaCTUHKM B MarHiTHOMYy novi.
3aMKHYTUM KOHTYp 3i cTpymom. MarHiTHUiM momeHT. MOMEHT CMAN WO AJ€ Ha KOHTYP 3i CTPYMOM Yy
30BHiLWHbOMY MarHiTHoMmy no”i.
3akoH Amnepa. Teopema npo UMPKYAAUiO BEKTOpa MarHiTHoOI iHAYKUii. BuxpoBuin xapaKrep
MarHiTHOro nons.
MarHiTHe none coneHoiga.
MarniTHe none Topoiga.
MarniTHMin noTik. Teopema lNaycca Ana marHiTHOro nons.
PoboTa nepemiweHHA NPOBigHMKA 3i CTPYMOM B NOCTiIMHOMY MArHiTHOMY Mnoi.
MarniTHe none B pe4yoBuHi. MarHiTHi MOMEHTU aTOMIB.
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BeKkTop HamarHiyeHocTi. Hanpy»eHicTb MarHiTHoro nona. MarHiTHa NPOHUKHICTb pe4oBUHN.

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

3aKOoH eneKTpomarHiTHoOl iHayKuii. NMpasuno SleHua.

AlBMwe camoiHAyKUii. IHAYKTUBHICTb. EneKTpopywiliHa cuna camoiHAyKLii.

CTpymu npu po3mMUKaAHHI Ta 3aMMKaHHI Kona.

EHepria marHiTHoro nonA. l'yctuHa eHeprii MmarHiTHOro nons.

OcHoBsu Teopii MaKcsenna.

Mepwe piBHAHHA MakcBenna. 3akoH Papagen - MaKkcsenna.

Ctpym 3miweHHA. 3akoH Amnepa-Makcsenna.

TpeTe i yeTBepTe piBHAHHA Makcsenna.

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

Po3B’A30K cucTeMu piBHAHb Makceenna.

EnektpomarHiTHa xBunsa

Po6ouy nporpamy HaB4YanbHOI gucumnaiim (cunabyc):

CKNnapgeHo: A0oUeHT, KaHaMaaT ¢is.-maT. Hayk, YypcaHoBa MapuHa BanepiiBHa, CT. BUKA. Jpo3aeHKO
OneKcaHapa BonognmupisHa.

YxBaneHo: Kadpeapoto 3aranbHoi GisnKM Ta mogentoBaHHA disnyHUX npouecis (npotokon Ne 06-24 Big,
11.06.2024)

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



