QE HauioHanbHU TEXHIYHWI YHIBEpPCUTET YKpaiHK
«KWIBCbKUW MOMITEXHIYHUIA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOTO»

Kadepgpa 3aranbHoi ¢pi3Mku ta
mozaentoBaHHA QisnuHmMX
npouecis

®i3unKa. HactnHa 2. EneKtpomarHetusm.

OnTuKa. ATomHa ¢i3mKa

Pob6oua nporpama Has4yanbHoi gncumnniHm (Cnunabyc)

PiBeHb BULL,Oi OCBiTH

Fanysb 3HaHb
CneuianbHicTb
OcBiTHA nporpama
Cratyc gucumnniim
®dopma HaBYAHHA

Pik nigrotoBku, cemectp
O6car aucuunninm

CemecTpoBuii KOHTpONbL/
KOHTPONbHi 3axoam

Po3knap 3aHATb
MoBa BUKNagaHHA
IHpopmauis npo
KepiBHMKa Kypcy /
BUKNaAavis

Po3mileHHA Kypcy

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

G IH»KeHepina, BUpoObHULUTBO Ta ByAiBHMLTBO
G12. ABiaLiliHa Ta paKeTHO-KOCMiYHa TeXHiKa

CucTeMn KepyBaHHA NiTabHUMM anapaTaMm Ta KOMMIEKCaMM.
HOpMaTUBHaA

O4YHa (aeHHa)

nepLunii Kypc, BECHAHUI cemecTp

3aranbHa Kinbkictb roauH: 150 (5 kpeautis EKTC); nekuii — 30 roa;
NpaKTM4YHi — 16 roa; nabopatopHi — 14 roa; camocTinHa poboTa — 90 roa.

Ek3ameH / moaynbHa KoHTponbHa poboTa, PIP

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

YKpPaiHCbKa

JNlekTOop: KaHA. $i3-maT. HayK, goueHT, YypcaHosa M.B.,
https://zfftt.kpi.ua/staff/chursanova/ e-mail: afina55@ukr.net
MpakTnyHi: ac. Crpetosud M.O.

NabopaTtopHi: A. ¢pi3-maT. Hayk, aoueHT, CaByeHKo [.B.
campus.kpi.ua, physics.zfftt.kpi.ua

Mporpama HaB4Ya/IbHOI AUCLUNIHU

1. Onwuc HaBYanbHOI AUCUUNAIHK, TT MeTa, NpeaMeT BUBYAHHA Ta pe3y/IbTaTU HaBYaHHA
MeToto HaBYaNbHOT AMCUMNNIHM € GOPMYBAHHA Y CTYAEHTIB HACTYMHUX
3araZlbHUX KOMMNETEeHTHOCTe:

— 3K 05 3gaTHicTb NpautoBaTM y KOMaHAi
— 3K 13 3paTHicTb po3ymiTM OCHOBHI 33aKOHW, TEOPEMW, MEeToAM BULOI MaATEMATUKK, i3UKK,
TEOPETUYHOI MEXaHIKK, XiMil, ENeKTPOTEXHIKK.
MicnAa 3aCBOEHHA HABYANbHOI AUCUMNAIHWU CTYAEHTM MaloTb NPOAEMOHCTPYBATU TaKi pe3ynbraTtu
HaBYaHHA:
— MPH 24 3HaTK Ta BMITM 3aCTOCOBYBATM OCHOBHi 3aKOHMW, TEOPEMU, METOAM BULLOI MATEMATUKMU,
bi3MKKN, TEOPETUUYHOI MEXaHIKK, XiMil, eN1eKTPOTEXHIKN.

MeToo BUBYEHHA AUCLMUNNIHM € GOPMYBAHHSA Y MalbyTHiX ¢paxiBLiB CTIMKMX 3HaHb 3 KypCy 3ara/ibHoi
}i3nKN, YMIHHA BMKOPUCTOBYBATU OTPMMAHHI 3HaAHHA MNPW NOAANbLIOMY HaBYaHHI, @ TaKOX Yy CBOIN
NPaKTUYHIN AiaNnbHOCTI.

MpeameT HaBYaNbHOI AUCUUNAIHMU - OCHOBHI MOHATTA NPO TaKi po3ainn ¢isMKM, K MexaHiKa,
MOJIEKYNAPHA ¢$i3nKa, OCHOBHI 3aKOHW i NPUHUMIN PyXy TBEPAUX TiN, ANHAMIKM Pi3HUX 06’€KTiB, 3ara/ibHi


https://zfftt.kpi.ua/staff/chursanova/
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NMOHATTA NPO MeXaHiYHi KONMBAHHA, MOJIEKY/IAPHO-KIHETUYHA Teopif, OCHOBHI 3aKOHW TepPMOAMHAMIKMN i
MoNeKynApHoi GisnKuM rasis i piguH.

Micna 3aCBOEHHA HaBYaNbHOI ANCUNNIIHU CTYAEHT MOBUHEH 3HATU Ta BMITU BUKOPUCTOBYBATU 3HAHHA
dbyHAAMEHTaNbHUX HaYK, WO /ieXKaTb B OCHOBI BiANOBiAHOI cneuianisauii iHKeHepii, Ha piBHi, HeobxigHOMY
ANA OOCATHEHHA iHWWX pe3ybTaTiB OCBITHbOI MPOrpamMu; 3HATK Po34ian i3nKuK, WO NexaTb B OCHOBI Kypcy,
Ha piBHi, HEOOXiAHOMY ANA AOCATHEHHA IHLWMX Pe3ynbTaTiB NPorpamm, B TOMy YMCAi MaTK NeBHy 06i3HaHICTb
WOoA0 OCTaHHiX AocArHeHb Oi3nMKW. PO3ymiTM OCHOBHI 3aKOHM NEeBHUX po3ainis isMKKM, Ta NPUHUMMK
po3B’A3aHHA i3MUYHMX 3a4a4, A TAKOXK 3B’A30K TaKMX 33434 3 NPUKAALHUMMN iHKEHEPHUMM 3a4a4aMMU.

CTynoeHT noBMHEH YMITM NOEAHYBATU TEOPit0 i MPAKTUKY AN po3B'A3yBaHHA 3aBAaHb Oi3nKu;
3aCTOCOBYBATM NPUHLMMN CUCTEMHOTO aHaNi3y, MPUYMHHO-HACNIAKOBUX 3B’ A3KIB MiXK 3HAUyLWMMKM haKTopamm
Ta HAaYKOBUMM i TEXHIYHUMMW PilLIEHHAMM, WO NPUMMAIOTLCA Nif, Yac Po3B’A3aHHA cKnagHux GisnyHMX 3a4av;
3Haxo4MTK NOTPiIOHY iHPOpMaLito y NiTepaTypi, KOHCYNbTYBAaTUCA | BUKOPMUCTOBYBATM HayKoBi 6a3n gaHUx Ta
iHWIi BignoBigHI gXepena iHpopmaLii 3 MeTO AeTaNbHOIO BUBYEHHSA i AOCNIOKEHHSA iHKEHEPHUX NUTaHb
Bi4MNOBIAHO A0 cneuianisaui;

CtyaeHTn 3406yayThb BOCBIA 3aCTOCOBYBATM 3HAHHA | PO3YMiIHHA HAayKOBUX GaKTiB, KOHLENLiN, Teopin,
NPUHUMAIB | MeToAiB, HEOBXiAHMX ANsA PO3YMIHHA i3MKKM, Y CTAaHAAPTHUX | HECTAaHOAPTHUX CUTyauiax y
MeXKax BMMOF HaBYa/bHOI NPOrpaMmn A0 pe3ynbTaTiB HAaBYAHHA; 34aTHICTb A0 abCTPAKTHOrO MWUCNEHHS,
aHani3y Ta CMHTE3Y; 34aTHICTb NPUMMATM OBFPYHTOBAHI PilleHHA; 34aTHICTb MPaLLOBAaTM aBTOHOMHO Ta Y
CKNaAji KOMaHAW; 34aTHICTb ePEKTUBHO BUKOPUCTOBYBATM TEXHIYHY NiTepaTypy Ta iHWI AxKepena iHpopmauii
y ranysi iHxeHepii Ta ¢isnKu.

2. [MpepekBi3auTK Ta NOCTPEKBI3UTU AUCLUNIHM (MicLe B CTPYKTYPHO-NIOTYHIA CXemi HaBYaHHA 3a
Bi4NOBiAHOIO OCBITHLOIO NPOrpPamoto)

Ona ycnilHOro 3aCBOEHHA AUCUUMNAIHM CTYAEHT MOBMHEH MaTu 6a30BWIA piBeHb 3HaHb LWKIiJbHOI
nporpamu 3 Gpi3avKkn Ta MaTeMaTUKK.

MixgucumnnniHapHi 38’A3KK:

- npepeksianTh: 30 11.1 «di3mkKa. YactmHa 1. MexaHika. MoneKkynspHa ¢isamka»;

- noctpeksi3anTtu: MO 05 «Teopia aBTOMaTUYHOro KepyBaHHA. KypcoBa poboTta»

3. 3micT HaBYaNIbHOI AUCLUNAIHM
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KpegutHuit mogynb 2.
«ENEKTPOMATIHETU3M. ONTUKA. ATOMHA ®I3UKA»

3. EJIEKTPOCTATUKA
3.1. EneKTpocTaTuyHe nose B BaKyyMi
EnekTpocTaTtvKa. ENeKTpuyHKUiA 3apas i Moro BNacTMBOCTI. 3aKOH 36epeXKeHHs eNeKTPUYHMX 3apALiB. 3aKOH
KynoHa. EnektpoctatnyHe none. HanpysKeHictb nons. MpuHUmMn cynepnosnLii enekTpuyHmnx nonis. NpadiyHe
306paKeHHA eNekTpoCcTaTUYHMX nonis. MeTog AudepeHLUitoBaHHA-IHTerpyBaHHA AN PO3PaxyHKy
€/1eKTPOCTAaTMYHOro NoAA.
Onuc BeKTOpHOro nons

MoTik Bektopa E. Teopema laycca ana enektpoctaTMyHoro nona Ta il gudepeHuianbHa ¢opma.



duBepreHuina BekTopa E. UmnpKynauia i poTop BeKTopa E. Teopema CToKca.

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

MoTeHuWian eneKTPOCTaTUYHOrO NoNA

MoTeHuian eneKkTPoCcTaTUYHOro MoAs, MPUHUMN Ccyneprno3uuii noniBe ans noTteHuiana. 3B’A30K MiX
noTeHUiaioM Ta HanpyeHicTio. EKBiNoTeHUianbHi noBepxHi. PoboTa npu nepemileHHi enekTpUYHOoro

3apAaay B eNeKTpoCcTaTYHOMY Nnoi. Teopema Npo LMPKYAALKO BEKTOpaA E.
3.2. lieneKTpu1K Ta NPOBiIAHUK B 30BHiLLHbOMY €/1eKTPOCTaTUYHOMY Noni
Oienektpukn. MonsapHi i HenonApHi monekynn. EnekTpudHmn gunonb. MNonAapusauia gienektpukis. Onuc
eNeKTPUYHOro nonAa B AieNleKTpMKax. EnekTpuyHe 3milweHHA D. [OnsepreHuia BeKTopa D.
CerHeToeneKkTpuKu.,
MpoBiAHMK B 30BHILHbOMY €11€eKTPOCTaTUYHOMY MOoAi. PiBHOBara 3apaais Ha NPoBigHUKY.
3.3. EneKTpuyHa EMHIicTb
ENeKTpOEMHICTb BigOKpeMneHoro npoBigHWKa. B3aemHa enekTpoemHicTb. KoHpgeHcaTopu. [lnockuig,
UMAIHAPUYHNI, ChEePUYHMIN KOHOEHCATOP Ta iX EMHICTb. 3’€QHAHHA KOHAEHCATOPIB.
3.4. EHepria eNeKTpoOCTaTUYHOro Nons
EHepria cuctemmn TO4UKOBMX 3apAagis. EHepria 3apagkeHoro nposigHWKa. EHepria  3apagkeHoro
KOHAeHcaTopa. EHepria enekTpoCTaTUYHOro NonA.

4. NOCTINHUW ENEKTPUYHUINA CTPYM
4.1. NoCTiNHWIA @NEeKTPUUHMUIA CTPYM Ta MOTr0 XapaKTepPUCTUKKU
EnekTpuyHMin cTpym, NOCTIMHWUIA Ta 3MIHHUIMA CTPYM, CUAa i TyCTUHaA CTpymy. PiBHAHHA HenepepBHOCTI.
EnektpopyuwinHa cuna. Hanpyra. 3akoHn Oma, Jxoynsa-J/leHua. Po6oTa Ta NOTYXKHiCTb NOCTIMHOIO CTPyMy.
KK axxepena ctpymy. Mpasuna Kipxroda ansa posranyKeHux Kin.

4.2. KnacMuyHa eNeKTpPOHHA Teopia eneKTponpoBigHOCTI MmeTanis. 3aKOHWU NOCTIHHOroO CTpymy
OCHOBM KNAaCM4YHOI ENeKTPOHHOI Teopil eNeKTPOonpoBIAHOCTI MeTaniB Ta ii  eKcnepumeHTasbHe
nigareepaxeHHa. 3akoHn Oma, xoyna-JleHua Ta po3rnag, ix Ha niacTasi Teopii pyae-/1opeHua.

4.3. Po60oTa BUXo4y eNIeKTPOHA 3 MeTany.
PoboTa BUXoAy eNeKTPOoHa, eNeKTPOHHa emicif. TepMmoeneKkTpPoHHa emicifi. KOHTaKTHa pi3HULA NoTeHLianis,
3aKOHU BosibTa. TepmoenieKTPpoHHI siBMula: 3eebeka, MenbTbe, TOMCOHa.

5. ENEKTPOMAIHETU3M

5.1. MarHiTHe none i iOoro xapakTepucTMKn
MarHiTHe none B Bakyymi. BeKTop marHiTHOI iHAyKLUii. MarHiTHe none pyxomoro 3apaay. Cunosi ANiHii
MarHiTHoro nons. MpuHUMN cynepno3nuii marHiTHMX nonis. 3akoH bio-CaBapa-/lannaca. MarHiTHe none
NPAMOro Ta KOJI0BOro CTPYMIB.
Cvna NopeHua. Pyx 3apagXeHnx YaCTUHOK B MArHiTHOMY i efieKTpMYHOMY noasx. LLMKNoTpoH.
Cvnna Amnepa. Bsaemogia npoBigHMKIB 3i CTpPymMOM.
3aMKHYTUI KOHTYP 3i CTPYMOM Yy MarHiTHomy nosi. MarHiTHUA MOMEHT KOHTYpPY 3i cTpymom. MOMEHT cun,
LLLO Ai€ HAa KOHTYP 3i CTPYMOM B MarHiTHomy noani.

5.2. 3akoH Amnepa.
MoTik BeKTOpa iHAYKLUIi marHiTHoro nons B . Teopema laycca ans marHitHoro nona. [lnBeprexuia BeKTopa

B.
UunpKynauis sektopa B . 3akoH Amnepa (3aKOH MOBHOrO CTPymy). BUXpOBUIA XapaKTep MarHiTHOro nons.
PoTtop BekTopa B . Teopema CTokca Ana marHiTHoro nond. MarHiTHe nose cosneHoiaa i Topoiaa.

5.3. KOHTyp 3i cTpymom B 30BHiLULHbOMY MArHiTHOMy nosi
[is MarHiTHOro nNoJsA Ha KOHTYp 3i cTpymom. PoboTa npu nepemilleHHi KOHTYPY 3i CTPYMOM B MarHiTHomy
noni. PoboTa nepemilleHHsA NPOBiAHWKA 3i CTPYMOM B MOCTIMHOMY MarHiTHoOMy noni.
5.4. MarHiTHe none B marHeTuKax. Knacudikauia marHeTukis



HamarHivyyBaHHA MarHeTuKiB. ONMC MarHiTHOro NoAA B MarHeTUKax. MarHiTHUA MOMEHT eNeKTPOHa | aTomMa.
BekTop HamarHiyeHocTi. MarHiTHa CNPUNHATAMBICTL | MPOHUKHICTL MarHeTUKiB. BeKTop Hanpy»KeHOoCTi

marHiTHoro nona H . 3akoH Amnepa gn1s Bektopa H . PoTop BekTopa H .
[iamarHeTuKkn, napamarHeTMkun, pepomarHeTmku. HamarHiyyBaHHs i nepemarHidyyBaHHA pepomarHeTukis.
MarHiTHM# rictepesuc.
5.5. EneKkTpomarHitHa iHAYKLiA
B3aeM03B’A30K MiXK €/IEKTPUYHUM Ta MarHiTHUM nonem. EnekTpomarHiTHa iHAYKUiA, 3akoH Papages.
Mpasuno NeHua. Ctpymu dyko.
OndepenuianbHa dopma y3arasbHeHoro 3akoHy Papaaes.
Asne camoiHAayKuii. IHAYKTUBHICTb. B3aemoiHayKuia. CTpymn Npu pO3MUKaHHI | 3aMUKaHHI Kona.
EHepria marHiTHoOro nona ctpymy. EHepria i ryctTmHa eHeprii marHiTHoro nons.
5.6. EneKTpomarHiTHi KOAMBaHHA
KBasicTauioHapHWiA cTpym. Litodi 3HAYEHHA cuan CTPyMy i Hanpyru. BekTopHi giarpamu. KonmeanbHui
KOHTYp. He3racatoui BifibHi KOAMBaHHA. 3racatodi KOAMBAHHA. BUMyLIEHi KonnBaHHA. Pe3oHaHcC.
5.7. EneKtpomarHitHe none
Buxpose eneKktpuyHe none. CTpym 3miweHHA. EneKTpomarHiTHe nose. 3arasibHa XapaKTepuCTUKa Teopii
MakcBenna. XapakTtepuctuka piBHAHb Makcsenna. MoBHa cuctema piBHAHb MaKcBenna B iHTErpanbHin i
andepeHuianbHin opmax. XBMNbOBE PIBHAHHA ANA €1EeKTPOMArHiTHOro Nons.
5.8. EneKTpomarHiTHi xsuni

Mnocka eneKkTpomarHiTHa xBuAnA. NNoCKa enekTpomarHiTHa XBUNA B O4HOPIAHOMY cepefoBMLLI, WBUAKICTb
NOLWNPEHHA XBWAI. BUNpOMIHIOBaHHA eNemMeHTapHOro Annons. BUNnpomiHioBaHHA eNeKTPOMarHiTHUX XBUb.
Hdocnign lepua.
EHepria enekTpomarHitHOI xBui. MoTiK eHeprii. BekTop YMmoBa-loiTiHra.

6. XBU/IbOBA ONTUKA

6.1 Csitno. IHTepdepeHuisa ceitTna

KopnycKynapHO-xBMIbOBa NpMpPoga CBiT/1Ia. 3aKOHW NiHIMHOT ONTUKK. POTOMETPUYHI XapaKTEPUCTUMKM Ta iX
Be/IMYMHU. CBITNO fAK e/IeKTpOMarHitTHa xBuns. IHTepdepeHuia cBiTia. Po3paxyHOK iHTepdepeHLUiiHoi
KapTuHu. Cnocobu cnoctepexeHHs iHTepdepeHLuii. IHTepdepeHLis Ha TOHKKX NJiBKax. IHTeppepomeTpu.

6.2. OudpaKuina cBiTna
Asnwe andpakuii. MpuHunn MonreHca-PperHens. Aundpakuis PpeHens Big KPyrnoro oTBOPY i Kpyrioro
aucka. Oudpakuia OpayHrodepa Big wWwinvHM Ta Big, rpatkn. AundpaKuia peHTreHiBCbKMX MNPOMEHIB.
lfonorpadis.

6.3. MpupoaHe i nonapusoBaHe CBITN0
3akoH Manioca. MonApusauis npu  3an0MAeHHi Ta BigbwsaHHi. [Monspusauis npu noABiMHOMY
NPOMEHE3aN0OMNEHHI.
6.4. B3aemog,ifa cBiTNa 3 peYOBUHOKO

Ouncnepcia ceitna. O6epTaHHA NAOLWMHM Nnonapwu3saLii. lMornMHaHHA Ta po3CitoBaHHA CBiTAA.

7. KBAHTOBA ONTUKA

7.1. TennoBe BUNPOMIHIOBAHHA
TennoBe BMNPOMIHIOBAHHA i NtOMiHecUeHUiA. BunpomiHioBasbHA Ta MOrAMHANAbHA 34aTHICTb Tijla, 3aKOH
Kipxroda. 3akoH CredaHa-bonbumaHa. 3aKOH 3mileHHA BiHa. Popmyna Penea-xkiHca.
7.2. ®oTOHMU

doTtoHn Ta ix BnactmsocTi. PotoedekT. Popmyna lNnaHKa Ans Tenja0BOro BUNPOMIHIOBaAHHA. [anbmiBHe
PEHTreHiIBCbKE BUMPOMIHIOBAHHA.

8. ATOMHA ®I3UKA

8.1. bopoBcbKa Teopis aToma BOAHIO
3aKoOHOMIpPHOCTI B aTOMHKUX cnekTpax. Mogeni atoma TomcoHa i Pesepdopaa. Noctynatm bopa.
DOocnigpn ®panka i Nepua. EnemeHTapHa bopoBcbKa Teopia aToma BOAH!IO.

8.2. XBMnboBi BNAaCTUBOCTI MiKPOYaCTUHOK
rinotesa ge bponns, XBUNbOBI BNACTMBOCTI MiIKPOYACTUHOK. MpMHUMN HeBMU3HavyeHoCcTen leli3eHbepra.
8.3. PiBHAHHA WpepiHrepa

PiBHAHHA L peaiHrepa gna HecTawioHapHOro i ctauioHapHoro nonsa. ®isnyHmMin 3micT i BAACTUBOCTI XBU/IbOBOI



bYHKLIT «nciy.

4. HasuanbHi marepianu Ta pecypcum

1. N. 4. Oioyx EnekTpuKa Ta marHetusm : nigpydHuk / 1. A. Oigyx. — TepHoninb : Migpy4yHMKM i NOCibHUKM,
2020. — 464 c. http://elartu.tntu.edu.ua/handle/lib/31412

2. CIYKAP T.I. ENEKTPUKA | MATHETU3M. Kypc nekuint. HaB4anbHMM NOCIOBHMK Ana cTyaeHTiB GisnyHuX
cneujanbHocTeMN. Kuis: HMY iMmeHi M.I. JparomaHosa, 2021. - 181 C.
https://files.znu.edu.ua/files/Bibliobooks/Inshi72/0052977.pdf

3. ®i3uKka. EnektpomarHeTnam. EnektpuuHe none B peyoBuHi. Kypc nekuii : Hasy. nocib. / yknag.: M. B.
YypcaHosa, O. B. Apo3geHko, M. O. Crpetosuuy.— Kuis : KII im. Iropa CikopcbKoro, 2024. — 41 c.
MocunaHHs: https://ela.kpi.ua/handle/123456789/66909

4. ®i3unka. EnekTpomarHeTMsm. 3aKOHM MNOCTiHOro cTpymy. Kypc nekuii : Haey. nocib. / yknag.: M. B.
YypcaHosa, M. O. Crpetosuy, O. B. po3geHKko. — Kuis : KIll im. Iropa Cikopcbkoro, 2025. — 38 c.
https://ela.kpi.ua/handle/123456789/73641

5. ®i3uKka. Bubpani posginn. MarHetnam: HaBu. nocib. ana 3406yBadis cTyneHs 6akanaspa 3a TEXHIYHUMMU
cneuianbHoctamu / yknag.: Kysb O.MN., Apo3sgeHko O.B., AonsaHiscbka O.B.. — Kuis : KNI im. Irops
CikopcbKoro, 2024. — 111 c. https://ela.kpi.ua/handle/123456789/66908.2

6. ®di3nka. BubpaHi po3ainv onTuKM : HaBYanbHMI NocibHMK / yknag.: O. M. Kysb, O. B. lpo3aeHko, O. B.
JonaHiecbka. -  Kuie @ KMl im. lropa  Cikopcbkoro, 2023. - 107 «c.  URI
https://ela.kpi.ua/handle/123456789/63035

7. CoskoBa T. C. HaB4yanbHMM NOCIBHMK A0 HaBYa/bHOI AMCUMNAIHK «3aranbHa i3mKa (OnTuKa)» ana
3006yBayiB nepuworo (6akanaspcbkoro) piBHA / yknagad T. C. CoskoBa. - Opgeca : YHiBepcutet
YwuHcbkoro, 2024. - 208 c. http://dspace.pdpu.edu.ua/handle/123456789/19966

8. 36ipHMK 3a4ad i3 3aranbHOI Gi3VKKU: HaBY. NOCiI6. ANA CTYAEHTIB iHXKeHepPHO-TEXHIYHUX crelianbHocTein./
yknaa.: B. . bpurineup, I. M. Penanos, /1. IN. NoHomapeHKo, H. O. AKyHiHa. — Kuis : KMl im. Iropsa
Cikopcbkoro, 2022. — 230 c. https://ela.kpi.ua/handle/123456789/51252

9. CKiupKo, |. ®. disnKka. EnektpomarHetnam, ontmka. JlabopaTtopHUi NpakTMKym. YacTuHa 1 : HaBYaNbHUIA
noci6bHuK / Ckiybko |. ®., BpykBa H. M. — Kuis : KMl im. Iropa Cikopcbkoro, 2024. — 428 c. URI
https://ela.kpi.ua/handle/123456789/67694
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TexHika, 1999.

2. Kyuepyk I.M., Fopbauyk I.T. 3aranbHuii kypc ¢isnkn. T.3. OnTmka. KBaHTOBa ¢i3nKa. — K: TexHika, 1999.
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HaB4YanbHUM KOHTEHT
5. MeTtoauka onaHyBaHHA HaBYaJIbHOI AUCLUNAIHM (OCBITHDOrO KOMNOHEHTA)

3aranbHUA  METOAMYHMM  Niaxia, A0 BWKNAAAHHA HABYa/JbHOI  AUCUMNAIHM  BU3HAYAETbCA  AK
KOMYHIKaTUBHO-KOTHITUBHMI Ta NpodeciiHO OpiEHTOBAHWUIA, 3riAHO 3 AKMM Yy LEHTPI OCBITHbOro npoLecy
3HAaxXo4MTbCA CTYAEHT — Cy6’eKT HaBYaHHSA | MalibyTHIN HayKoBeL,b.

NeKuinHi 3aHATTA

Po3pin 3. ENIEKTPOCTATUKA

Tema 3.1. EneKktpoctaTtuuHe nosae B BaKyymi
N1-1. EneKTpocTaTUyHe none y BaKyymi. EnektpoctatMka. ENeKTpuyHuMiA 3apsag Ta
nmoro BnactusocTi. 3aKoH KynoHa. HanpyskeHictb nons. MpuHumn cynepnosuuji
eNeKTpnYHMX nonis. MpadiyHe 306parkeHHA eneKkTpocTaTUYHMX nonis. MeTop,
andepeHLitoBaHHA-IHTErPYBaHHA ON1A PO3PaXyHKY e/IEKTPOCTATUYHOIO NoAS.

N-2. Onuc BeKTOpHOro nons. MNoTik BEKTOpa HaNPYXKEHOCTi eNeKTPOCTaTUYHOIO
nona. Teopema laycca. [JMBepreHLia BEKTOPa Hanpy*KeHOCTi eNIeKTPOCTAaTUYHOrO
2 nonsa. LlmpKkynauia i potop BekTopa HanpyxeHocTi. Teopema CToKca.
O6uMcneHHA HaNpPYXXEeHOCTI eNeKTPOCTaTUYHOro MNOoAA Ha OCHOBI Teopemu
Faycca. O6uMcneHHA HanNpyXeHOoCTi MosA 3apPAAMKEHOI NAOWMHU Ta ABOX
napasieNIbHUX NAOLWMH, Nona ceprYHOI NOBEPXHI | PIBHOMIPHO 3apaAarKeHOi Ky i
Ta HECKIHYEHHO A0Broro NPAMOro PiBHOMIPHO 3apA4KEHOro LuuaiHapa.

N-3. NMoTteHuian eneKTpocTaTM4HOro nons. [oTeHuian enekTpocTaTUYHOro Nons,
NPUHUMN cynepnos3uLlii nonis Ana noTeHujiana. 3B'A30K MiXK MOTeHLjias oM Ta
3 Hanpy»KeHicTio. EKBiNOTeHuianbHi noBepxHi. PoboTa npu nepemileHHiI
€N1eKTPUYHOro 3apAafy B eneKTPocTaTUYHOMY noni. Teopema nNpo UMpKyAALito
BEKTOpPa HaNpPYXKeHOCTi eNeKTPOCTaTUYHOro Nons.
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Tema 3.2. lieneKTpUK Ta NPOBIAHUK B 30BHILLHbOMY €/1eKTPOCTAaTUYHOMY NOi.
Tema 3.3. EneKTpuyHa eMHicTb.
Tema 3.4. EHepria eneKTpuyHoOro nons

N-4. EneKTpocTaTMyHe none B gienektpukax. [ienektpukun. NMonapHi i HenonapHi
4 Mmonekynu. EnektpuuHuit  aunono. MNonapusauia aienektpukis. Onuc
€NeKTPUYHOro MoNA B AieNeKTpuKax. BeKTop enekTpuyHoro 3miweHHA. Teopema
laycca A1 BEKTOPY eNeKTPUYHOTO 3MILLLEHHS.

MpoBiAHUK Yy 30BHIWWHbOMY e/JIeKTPOCTaTUYHOMY nonai. PiBHoBara 3apsgis Ha
NPOBIAHUKY.

EnektpoemHictb. KoHaeHcaTopu. ENeKTPOEMHICTb BifOKpPEeMAEHOro NpoBigHMKA.
B3aemHa enektpoemHictb. KoHaeHcaTopu. MNAOCKMIA, UMNIHAPUYHUIA, cHEPUYHUIA
KOHAEHCaTopW Ta iX EMHICTb. 3’€4HAHHA KOHAEHCATOPIB.

EHepria cuctemun TouKOoBMX 3apagis. EHepria 3apagKeHoro nposigHuKa. EHepria
3apAagKeHoro KoHaeHcatopa. EHepria enekTpocTaTMYHOro nons.

Po3gin 4. NOCTIMHWUIA ENEKTPUYHUIN CTPYM

Tema 4.1. MNocCTiNHMIA @NEeKTPUUYHMUIA CTPYM Ta MOro XapaKTEepPUCTUKU

N-5. EnekTpmnyHnit cTpym. PiBHAHHA HenepepBHOCTI. MNMOCTINHUA eNneKkTPUYHUIA
CTPYM, cuAa i ryctuHa ctpymy. Onip nposigHuUKiB. 3aKoH Oma gna o4HOPIAHOI,
HEeO4HOPIAHOI AiINAHKM | NOBHOrO Kona.

CTopoHHi cunun. EnekTpopywinHa cuna. Hanpyra. [lpasuna Kipxrodpa ans
po3ranyXeHux Kin. PoboTa i MOTYMKHICTb eNIeKTPUYHOTo CTPYMy. 3aKOoH [Koyns-
NeHua. KK axepena ctpymy. ABumuie HagnpoBigHOCTI

Po3ain 5. ENEKTPOMAITHETU3M

Tema 5.1. MarHiTHe none i Oro xapakTepucTUKu

N-6. MarHiTHe nose i MOro xapakTepucTMkun. MpuHUMN cynepnosunuii MarHiTHUX
6 nonis. 3akoH bio-CaBapa-/lannaca. MarHiTHe nose NpAMOro i KpyroBoro CTpymis.

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

Cuna Amnepa. MarHiTHa B3aemogia CTPyMiB. 3aMKHYTUIA KOHTYp 3i CTPyMOM Yy
MarHiTHomMmy noJi. MarHiTHUM MOMEHT KOHTYpPY 3i cTpyMmoM. MOMEHT cun, Wo Aie
Ha KOHTYp 3i CTPYyMOM B MarHiTHomy nosi. Po6oTta npu nepemiweHHi KOHTYpY 3
CTPYMOM B MarHiTHomy nosi. PoboTa nepemilleHHA NPOBiAHMKA 3i CTPyMOM B
NOCTIMHOMY MarHiTHOMy Mnoni.

Tema 5.2. 3akoH Amnepa.

N-8. MarHiTHui notik. Teopema laycca ans marHiTHoro nons.

8 UnpKynauisa BekTopa iHAYKLiT MarHiTHOro nosA. 3aKoH MOBHOroO CTPymy (3aKOH
AmMmnepa). BUXpoBM xapaKTep MarHiTHoro nona. MarHiTHe nosie cosieHoiga i
Topoiga.

Tema 5.3. MarHitHe none B marHeTtukax. Knacuoikauia marHeTukis.

N-9. HamarHiyyBaHHA MarHeTmkie. OnNMC MarHiTHOro Noaa B MarHeTUKax.
MarHiTHUMM  MOMEHT enekTpoHa | artoma. [ipomarHiTHe BiAHOLUEHHA.
JlapmopiBcbKa npeuecia. Bektop HamarHiyeHocTi. MarHiTHa CNPUAHATAMBICTD i
NPOHMKHICTb MarHeTuKiB.

BeKTop Hanpy)XeHOCTi MarHiTHoro nonAa. 3akoH Amnepa ANAa BEKTopa
HanNpPYy»XeHOCTi MarHiTHOro nons.

Knacudikauia marHeTukis. [LiamarHeTUKW. napamarHeTmku, ¢GepomarHeTuKu.
HamarHivyyBaHHA i nepemarHivyBaHHA pepomarHeTmkis. MarHiTHuUI rictepesuc.




Tema 5.4. EneKtpomarHitHa iHAYyKLiA

10 N-10. B3aem03B’A30K MiXK €N1EKTPUYHMM Ta MarHiTHUM nonem. EnekTpomarHitHa
iHAYKLUIA, 3aKoH ®apagen. Mpasuno JleHuya. Ctpymn dOyKo. Asumile camoiHAyKL,i.
IHAYKTUBHICTb. B3aemoiHaykuia. CTpymu npu pPO3MMKaHHI i 3aMMKaHHI Kona.
EHepria marniTHoro nona ctpymy. EHepria i ryctuHa eHeprii marHiTHoOro nons.

Tema 5.5. EneKTpomarHiTHi KonnBaHHA
N-11. KeasicTauioHapHui cTpym. [itodi 3HAYEHHA CUAW CTPYMy | Hanpyru.
11 BekTOpHi piarpamun. KonuBanbHUM KOHTYyp. Hesracatoudi BifibHi KOAMBAHHA.
3racatodi KonmBaHHA. BumyLieHi KonneaHHA. Pe3oHaHc.
Tema 5.6. EnekrpomarHitHe none
Tema 5.7. EneKtpomarHitHi xsuni
N-12. Buxpose eneKktpuyHe nose. CTpym 3miweHHA. EneKkTpomarHiTHe none.

12 3aranbHa XxapaKTepucTtMka Teopii MaKceBenna. XapaKTepucTuKa PiBHAHDb
Makceenna. MartepianbHi piBHAHHA. [PaHWYHI ymoBU. NTOBHA cucTema PiBHAHb
MakcBsenna B iHTerpanbHil i andepeHuianbHin popmax.

XBWU/IbOBE PIBHAHHA ONA eNeKTPOMArHiTHoOro noss. lNnocka eneKTpoOMarHiTHa
XBUNA B  OAHOPIAHOMY  CcepefoBMLLi, LWBUAKICTb  MOWMPEHHA  XBWUJII.
BMNPOMIHIOBAaHHA eNeKTPOMarHiTHMX XBWAb. EHepria enekTpoMmarHiTHOI XBWAI.
MoTik eHeprii. BekTop YmoBa-loiTiHra.
Po3gain 6. XBU/IbOBA ONTUKA
Tema 6.1 Csitno. IHTepdepeHuia ceiTha
Tema 6.2. Andpakuia ceitha
Tema 6.3. NMpupogHe i nonapusosaHe CBiT/0

Tema 6.4. Bsaemog,ifa cBiT/1a 3 pe4OBMHOIKO
N-13. KopnycKynspHo-xBUAbOBa NpMpoAaa CBiTAa. 3aKOHM NiHilHOT onTuKK. CBiTho

13 AK eNeKTpomarHitTHa xsunA. IHTepdepeHuia ceitna. Cnocobu cnocteperkeHHs
iHTepdepeHLil.

Asnwwe andpakuii. MpuHumn lNorreHca-PpeHena. AudpakuiiHa rpaTka.
MonapusosaHe cBiT/NI0. 3akKOH Mantoca. lNonapusauia nNpuM 3anOMAEHHI Ta
BiAbuBaHHi. MNonapusauis npm NnoaBiMHOMY NPOMEHE3a/IOM/IEHHI.
Oucnepcia ceiTna.
Po3pin 7. KBAHTOBA ONTUKA
Tema 7.1. Tennose BUNPOMIHIOBAHHA
Tema 7.2. ®oToHM
N-14. Tennose BMMNPOMIHIOBAHHA | NOMiHecueHUiAa. BunpomiHoBaibHa Ta

14 NOrNMHANbHA 3[aTHICTb Tina, 3akoH Kipxroda. 3akoH CredaHa-bonbumaHa.
3aKOH 3MilLeHHA BiHa. Popmyna Penesa-LxkiHca.
®otoHn Ta ix BnactmsocTi. PoTtoedekt. Popmyna [naHKa Ana TensoBoro
BUMNPOMIiHIOBaHHA. [aNbMiBHE PEHTreHiBCbKe BUMPOMIHIOBAHHA.

Po3gin 8. ATOMHA ®I3UKA
Tema 8.1. bopoBcbKa Teopif aToma BOAHIO
Tema 8.2. XBMnbOBi BNAaCTUBOCTI MiIKPOYACTUHOK
Tema 8.3. PiBHAHHA WpepiHrepa
N-15. 3akoHomipHOCTIi B aTomMHuUX crekTpax. Mogeni atoma TomcoHa i
15 Pesepdopaa. Moctynatn bopa.

Jocnian ®paHka i lepua. EnemeHTapHa BopoBcbKa Teopia aToma BOAHIO.
lnotesa pe bpoins, XBMABLOBI BNACTUBOCTI MIKPOYACTUHOK. [lpuHUMN




HeBM3HayeHocTeu leli3eHbepra.
PiBHAHHA WpeaiHrepa ana HecTauioHapHOro i cTauioHapHoro noasa. QisnyHui
3MICT i BNACTUBOCTI XBUNbOBOT QYHKLLT «NCi».

MpaKTUYHi 3aHATTA
OCHOBHMM 3aBAAHHAM NPAKTUYHUX 3aHATb € 3aKPiNJeHHA 3HaHb, OTPUMAHUX Ha NEKLiAX.

No Hasga Temu 3aHATTA Ta Nnepenik OCHOBHUX NUTaHb KinbkicTtb
3/n aya.roauH
M-1 EnekTpoctatuKa. 3akoH KynoHa. HanpyXeHicTb eneKkTpoCcTaTUYHOro 2

1 nona. NMpuHuMn cynepnosuu,ii nonis.

M-2 MeToga Al Ana po3paxyHKy eneKTpoCTaTUUYHMX NONIB. 2
2 Teopema lNaycca ana pospaxyHKy eneKTpoCTaTUYHUX NOAiB.

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

4 MN-4 KongeHcaTopwu. EHepria enekTpmMyHoOro nons. 2

MocTinHMI enekTpUYHM cTpym. Onip npoBiaHKKiB. 3akoH Oma. PoboTa i
NOTYXHiCTb enekTpuyHoro ctpymy, KK axepena ctpymy. 3akoH JxKoyna-
Nenua. Mpasuna Kipxroda ans posrany>KeHUx Kin.

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

6 MarHiTHUM momeHT. MOMEHT CUAW WO A€ HA KOHTYp 3i CTpymMOMm y
30BHIiLHbOMY MArHiTHOMY noJii.

M-7. MOTIK i UMPKYAALIA BEKTOpA HANPYXEHOCTi Ta iHAYKLIT MarHiTHoro 2
7 nonA. 3aKoH NOBHOTO CTPyMYy.

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

NabopaTtopHi 3aHATTA
BukoHaHHA nabopaTopHUx pobiT nepeadayae: NnornnbAEHHs 3HAHb 3 TEOPETUYHOrO Kypcy; HabyTTa
HaBWKIB NNaHYBAHHA Ta NOCTAHOBKM €KCMEPUMEHTANbHUX AOCAIAKEHDb; HAOYTTS HABUKIB CTaTUCTUYHOIO
0b4YMCNEHHS eKCnepMMEHTANIbHUX AaHUX Ta NPeAcTaBAeHHA iX 3@ BMMOramu Aitoyoi cTaHaapTmsalii;
eKCMepMMeHTaNbHY NepeBipKy BUKOHAHHA 3aKOHIB Qi3nKu.

Temu nabopaTtopHUX pobit

Neo HasBa nabopatopHoi poboTn KinbkicTtb
3/n ayAUTOPHMX
rogvH

1 BcTynHe 3aHATTA (IHCTPYKTAXK 3 TEXHIKM 6e3neku) 2




2 2-1 Bu3Ha4vyeHHA onopy NpoBigHMKa 32 4ONOMOro MOCTa 2
nocTikHoro ctpymy (Mocta YiTcToHa)

2-2  BMMIipIOBaHHA €NEKTPOPYLWIAHOT CMAN METOA0M
KomneHcau,ii

2-3  BuW3Ha4eHHA EMHOCTI KOHAEHCATOPa METOA0M
6anicTMYHOro ranbBaHoOMeETpa

2-4 BuWBYEHHA eNeKTPOHHOro ocunnorpada

3 2-5 BuBYEHHA eNeKTPOCTaTUYHOro NonA 2

2-9 BW3HAYeHHA NMTOMOrO 3apsAy eNeKTPOHA METOAOM
MarHeTpoHa

4 2-11 3HiMmaHHA KPMBOT HAMarHiYyBaHHA Ta NeTAi rictepesuncy 2
depomMarHeTmKiB Y 3MiHHMX MarHiTHUX NonAxX

2-12 BumiptoBaHHA iHAYKLIT MarHiTHOro NoaA eNeKTPOMarHiTa

5 2-7 [ocniayKeHHA TepMOeneKkTpopyLWiiHOI cnam 2

2-8 [JocnigrKeHHA TepMOENeKTPOHHOI eMmicil

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

2-14 BnBYEHHA BUMYLLUEHUNX KONIMBAHb Y
NOCNiAOBHOMY KOJIMBA/IbHOMY KOHTYpI

7 3aKNto4YHEe 3aHATTA 2

BCbOIro rogmH 14

6. CamocrTiiiHa po60oTa cTyaeHTa

CamocTiiHa poboTa CcTyAeHTiB NoAArae y Nigrotosui 3aBAaHb, OTPUMAHUX Ha nonepeaHix NeKuinHuX.
NPaKTUYHMX abo NabopaTopHMX 3aHATTAX.

3rigHO HaBYaNbHOMY MJAaHY MPOMOHYOTbCA IHAMBIAYA/IbHI CEMeCTpOoBi 3aBAAHHA Yy BUraaai
CaMOCTIMHOTO BMBYEHHA OKPEMUX TEOPETUYHMUX MUTAHb, AKI He PO3rNA4ANMCE HA NEeKLiAX, MOAY/bHOI
KOHTPO/IbHOI pOb60TH, PO3B'A3KY 33434 HA KOXKHOMY NPAKTUUYHOMY 3aHSTTI, MPOBEAEHHA PO3PaxyHKiB 3a
NepBUHHUMU AaHUMKN, OTPUMAHUMM Ha NabOPaTOPHUX 3aHATTAX.

MoniTUKa Ta KOHTPO/b
7. TMoniTMKa HaBYaNbHOI AUCLUNAIHW (OCBITHBOrO KOMMNOHEHTA)

B pamKax BUBYEHHSA ANCUMMNAIHN CTaBUTbCA HACTYNHUIN Nepenik BUMOr nepes CTyaeHTOM:
— 060B'A3KOBe BiABIAYBAHHA NEKLiM, NPAKTUUYHKUX, Ta NabOPATOPHMX 3aHAT;
— Ha 3aHATTAX yBaXHO Ta A06pOYeCHO CTaBUTUCh A0 OTPMMAHOro MmaTepiany, NPOABAATU aKTUBHICTb Ta
nokasyBaTh HebalayKicTb 40 NpegMeTy;
— CTYAEHT camocCTimHO odopmatoe nabopaTopHy poboTy, 3rigHO MNPOTOKONY, HaZda€ BUCHOBKM Ta
BiZINOBIAi Ha KOHTPOAbHI 3anuTaHHA. MMig, Yac 3axMCTy Ha 3aHATTI, abo Ha KOHCy/bTalii, BiANoOBiAae Ha
NUTaHHA BMKNa4auya;



— CTY[,eHT CaMOCTIMHO BUKOHYE iHAMBIAYaNbHi 3aBAaHHA 3 NPAKTUKK, Ta Nij Yac 3aXMCTy Ha 3aHATTI, abo

Ha KOHCyAbTalii, BiANoBiAa€ HAa NUTAHHA BUKAaAaua;

— nepecknaaaTy NPakTUYHI Ta NabopaTOpPHI 3aHATTA MOXKHA Ha KOHCYNbTaLil;

— 3aCTOCOBYETbCA MOJIITUKA 3aoxodyBanbHuX/wTpadHux 6anis (ams. PCO), aki cTyaeHT moxke 3apobutm
NPOTArOM HaBYa/IbHOrO CEMECTPY; BCi 3a0Xo4yBasibHi 6@/ BpaxoBYOTbCS Ti/IbKM HA eK3aMeHi 32 YMOBM
AO0NYCKY;

— [OoAaTKoBI 6anu 3a NpoxomXKeHHA aganTtauiiHoro Kypcy 3 ¢isukm Big IMAO KMl im. Iropa CikopcbKoro
HapaxoBYyHOTbCA BiANOBIAHO A0 6anis, BKasaHWUX y cepTudikaTi, Nicna OTPMMAHHS A0MNYCKY 40 eK3aMeHYy.

- NoNiTUKa Ta MNPUHUMNM aKageMiyHoi AobpoyecHOCTi BM3HayeHi y po3gini 3 Kopgekcy yecTi
HauioHanbHOro TexHi4HOro yHiBepcuteTy YKpaiHM «KWIBCbKUIA MOAITEXHIYHUMA HCTUTYT imeHi Iropsa
Cikopcbkoro». [leTanbHiwe: https://kpi.ua/code.

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

— NONITUKA BUKOPUCTAHHA LUTYYHOrO iIHTENEKTY AN1A akagemidHoi gianbHocTi B KMl im. Iropa Cikopcbkoro
https://osvita.kpi.ua/sites/default/files/downloads/polityka-vykorystannia-shtuchnogo-intelektu 2023.pdf

B yHiBepcuTeTi BM3HAETbCA aKaZEMIYHO HevyeCcHMM TaKi cnocobu BuMKopucTaHHA mogenen LI, Aki

NopyLWYTb NPUHLMIN A0OPOYECHOCTI Ta ETUKN A0CNIAXKEHDb, HANPUKAAA,:

e BupgaHHA TeKkcTy, 3reHepoBaHoro LUl abo nepedpasosaHoro LUl BmicTy iHWKX AKepen, 3a BAACHY
poboTy. BukopuctanHa WI gna aBTomMaTU4HOI reHepauyii TekcTiB abo nepedpasyBaHHA HaABHOrO
KOHTEHTY 6e3 HaneXXHOro BKa3aHHA AXKepea NopyLIYE NPUHUUNM aBTOPCTBA Ta BBAXKAETHCA M1AriaToOM.

e (CTBOpeHHA HenpasaMBUX AaHUX | NpeacTaBAeHHA X AK NigTBepAMEeHHA BAACHUX AOCAigXeHb
(dabpukauia aaHmx).

- CTYAEHTU MaloTb NPABO OCKAPMKUTUM Pe3ynbTaTU KOHTPOJIbHUX 3axogis, ane 0608B’A3KOBO
APryMeHTOBaHO, MOACHMBLUWN 3 AKUM KPUTEPIEM HE MOroA)KykTbCA BiAMNOBIAHO A0 OLIHOYHOIO AMCTA
Ta/ab0 3ayBarKeHb.

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

Buau KoHTpoio:

MOTOYHUIM KOHTPO/b: YCHE i MMCbMOBE ONUTYBAHHA 33 TEMOK 3aHATb, BUKOHAHHA Ta 3aXMCT NPAKTUYHUX
3aBAaHb, BUKOHAHHA Ta 3axMcT NabopatopHux pobit, MKP.

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

CemecTpOBMIN KOHTPO/Ib: EK3aMEH.

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

1. - BUKOHaHHA Ta 3axmcT 6 nabopaTtopHux pobiT;

2. - BUKOHAHHA Ta 3aXUCT NPAKTUYHUX 3aHATb;

3. - MOAYNbHY KOHTPOJIbHY poboTy;
Ex3ameHauiliHa cknadosa

4. - BiANOBiIAb HAa eK3aMeHi.

Cuctema peMTMHroBux 6anis Ta KpUTepii OLiHIOBAHHA:
Cmapmoea cKknadosa

1. MpaKTUYHi 3aHATTA

Barosuit 6an - 2 6anu.

MaKcumanbHa KinbkicTb banis, oaep*aHMx Ha NPAKTUYHUX 3aHATTAX (2 6anu x 8) popisHioe 16 Hanis.

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

- BUKOHAHHSA AOMaLLHbOro 3aBAaHHA (He meHwe 75% BiA ycix 3aBAaHb), NpaBW/IbHI HenoBHi Bignosiai — 1,6
6anu

- BMKOHAHHS A0OMaLLHbOro 3aBAaHHA (He meHwe 75% Bif ycix 3aBAaHb), 3a40BinbHi Bianosiai — 1,2 6anis
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- BMKOHAHHS A0OMaLLHbOro 3aBAaHHA (He meHwe 75% Bifa ycix 3aBaaHb) — 1 6an

- HEeBMKOHAHHA AOMALLHbOrO 3aBAaHHA, He3a40BiNbHa Bignosiab — 0 6anis

CTPOK BUKOHAHHSA KOXHOI0 A0MaLUHbOro 3aBAAaHHA — ABa TUXKHI Bif, AHS MOro OroNowWeHHs. Y pasi 3aTpUMKu
34a4i 6iNbLl HiXK Ha ABA TUXKHI NicNA BCTAHOBNEHOTrO AeAflaiHy 6e3 NoBaXKHOI NPUYMHUK, oaepkaHui Ban 3a
3aBAAHHA 3HMKYETLCA Ha 20%.

2. NNabopatopHi poboTn

Barosuit 6an - 3 6anu.

MaKcrmanbHa KinbKicTb 6anis, oaepaHnx Ha nabopaTtopHuMx 3aHATTAX (3 6anum x 5) gopisHioe 15 6anis.

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

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

- of4epKaTh JoNyCcK A0 BUKOHAHHA poboTy;

- 34IMCHUTN NaBOPATOPHMUIN EKCNEPUMEHT, BUKOHYIOUI BCi MYHKTU NOPAAKY BUKOHAHHA pob60Tn Ta 06pobKM
eKCnepuMeHTaIbHUX AAaHWNX, 3a3HAYEHi Yy NPOTOKOAi 40 Po6OTH; OXaliHO 3aNOBHUTMU NPOTOKO Ta BUKOHATH
HeobxiaHi rpadiyHi NobynoBK Ha minimeTpoBOMY Nanepi; BUKOHaTU MeTy poboTM Ta HaNnMcaTU BUCHOBOK,;

- 34aTW TeOPEeTUYHY YacTMHY poboTK Yepes TecTyBaHHA abo cnisbeciay;

- BMMPABWUTM 3ayBaXKEHHS BMKIa4aua

3apaxoBaHa po60Ta OLiHIETLCA HACTYMHUM YUHOM:

- NOBHa NpaBuW/ibHa BignoBiab 6e3 3ayBarkeHb- 2,5 - 3 6anu

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

- 3a/40BiNbHa BiANOBIAb, HAABHICTb CYTTEBUX 3ayBa*keHb A0 pob6oTn 0,5 — 1 6an

- HenigroToBneHicTb A0 nabopaTopHoi pobotn — 0 6anis

MNepesnaya ouiHeHOT pob6oT He nepeabayeHa.

CTpOoK 3p4a4i NpoTOKoAy 1abopaTopHOi pob0TH — ABa TUXKHI Bif, AHA il BUKOHAHHA. Y pasi 3aTPUMKK 34adi
Ginbl HiXK Ha ABa TUXKHI NicnA BCTaHOBAIEHOrO AeAnaliHy 6€3 NoBaXKHOI NPUUYMHK, O4epKaHWUI Ban 3a poboTy
3HUMKYETLCA Ha 20%.

3. MoaynbHuUii KOHTPONb
MaKcumanbHa KinbKicTb 6anis 3a MKP gopisHtoe 19 6anis, Lo BKAOYAE 6anun 32 NMCbMOBE BUKOHAHHSA poboTun
Ta YCHUI 3axuct. PoboTa BUKOHYETbCA Bif PYKM B 30WKTI abo Ha nuctax A4, rpadikn Ta Kpec/ieHHA — Ha
MminimeTposomy nanepi. HeobxigHa HaABHICTb TUTY/NbHOI CTOPIHKM, YMOB 3aAay BiAMOBIAHOro BapiaHTy,
Mas/IloOHKIB 40 3a4ay, AEeTafibHOro OnMcy pPo3B’A3aHHA 3a4ay 3 NOTPIOGHMMU MOACHEHHAMW, BUBEAEHHAM
dopmyn Ta noeTanHMMKM 0BUYMUCNEHHAMM, @ TAKOXK BUCHOBKY A0 Po60TH. TUTYAbHY CTOPIHKY Ta YMOBM 3a4au
MOXHa po3gpyKyBaTu. lNicna Toro Ak NMcbMoBa poboTa 3apaxoBaHa, MOXK/IMBE NPOBEAEHHA YCHOTO 3aXMCTy
poboTu:
- NOBHWI NPaBUIbHUI PO3B’A30K BCix 3aBAaHb MKP Ta noBHa nNpaBuW/ibHa BigNoBiAb Ha BCi MUTaHHA Nig,
yac 3axucty pobotu — 19 6anis
- HaAABHICTb NMOMWIOK B PO3B’A3aHHI 3aBAaHb abo HenoBHa BiAMNOBIAb HA MUTAHHA MiZ Yac 3aXUCTY, B
3a/1eXKHOCTI Bif, KiNbKOCTi 3a4a4 Ta Bianosiaen Ha nutaHHa — (10-18 6anis)
- HafABHICTb MOMMW/IOK B pO3B’A3aHHI 3aBAaHb Ta BiACYTHICTb 3aXMCTY, B 3a/IEXKHOCTI Bif, KiNbKOCTI 3aga4—
(1-9 6anis)
- HenpaBuabHe po3B’A3aHHA 3aBaaHb — 0 Hanis
MepecknagaHHA pesynbtatie MKP He nepea6aueHo.
CTPOK BUKOHaHHA NUCbMOBOI YacTUHU MKP — aBa TUKHI Big AHA Ti orosioweHHs. Y pasi 3aTpMmKM 3aa4i 6inbLu
Hi*K Ha ABa TUXKHI Nicnsa BCTaHOBAEHOroO geanaiHy 6e3 noBaXKHOI NPUYMHK, oAepKaHU 6an 3HUKYETLCA HA
20%.

3aoxouyBanbHi Ta wrpadHi 6anu:
3aoxo4yBanbHi 6ann MOXKHa 3apobUTH nLLE NPOTATOM HaBYa/IbHOIO CEMECTPY.
— 3a NpaBWJ/IbHY BiAMNOBiAb HAa NUTAHHA Nig Yac 06roBopeHHs Ha NekLii cTyaeHT oTpumye +0,5 6anu;
— 33 3alHATTA NPM30BOrO MiCUA Ha BCEYKPAIHCLKIN/MiXKHapOAHIl CTyAeHTCbKIM onimniadi, TypHipi, KOHKypCi
TOWO 3 AncUMnAiHM «Pi3nKa» cTyAeHT OTPUMYE 3a neplue micle +7 6anis, 3a 2 - 3 micue +5 6anis, 3a4 -5
micue +3 6anu;



— 33 NiArOTOBKY T€3 Ta y4acTb Yy BCEYKPAIHCLKI/MiXKHapOAHil CTYAEHTCbKIA KOHpepeHLii 3 AMCumnaiHmn

«®di3nKa» cTyaeHT oTpUMye +5 H6anis;

— 3a niArotoBKy Ta nyb6aiKauito AoCNiAHMUbBKOI/OrNAA0BOI cTaTTi Yy paxoBOMy KYpHani 3 AMCUMUNAIHU
«®di3nKa» cTyaeHT oTpuMye +7 H6anis.

3aoxo4yBanbHi 6anM BPaxoBYHOTbCA Ti/IbKM HA €K3aMeHi NicNA OTPMMAHHS 40MNYCKY.

[opatkosi 6ann 3a NpoxogyKeHHA aganTtauinHoro Kypcy 3 ¢isukm Big IMAO KNI im. Irops Cikopcbkoro

HapaxoBYyHTbCA BiANOBIAHO A0 6anis, BKazaHUX y cepTUdikaTi, NicNa OTPMMAHHA AOMNYCKY 40 €K3aMeHy.

WtpadHi 6ann moxkHa ogepkaTtu 3a

— MOPYWEHHA NPUHLMNIB aKkaZeMiyHoi pobpoyecHocTi: 6anv 3a poboTy, Npu 34adi AKOI BUABNEHI
NOPYLIEHHA NPUHLMNIB aKaAeMiYHOT 40OpOYEeCHOCTI, aHYNOTbCA;

— MNOPYWEHHA NPUHLMNIB €TUKN Ta A0OPOYECHOCTI BUKOPUCTAHHA LITYYHOTO iHTenekTy: 6anm 3a poboty
AHYNIOI0TbCA;

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

Cyma BaroBux 6aniB KOHTPOIbHUX 3aX04iB NPOTArom | cemecTpy cKknagae:
Rc=16+15+ 19 =50 6anis
HeobxigHOO yMOBOIO AOMYCKY A0 €K3aMeHYy € 3apaxyBaHHA BCiX JlabopaTopHUX PObIT, BCiX NMPaKTUYHUX
pobiT Ta BUKOHaHHA MKP, a Takox cTapToBUit penTUHT He MeHLwe 60% Bia Rc, To6To 30 6anis..

Exk3ameHauyiliHa cknadoea wkKanu gopisHoe: Re = 50 6anis
TakMM YMHOM, PENTUHTIOBA LWKaNa 3 ANCUMUNNIHU CKNAAaE:

R =50+ 50 =100 6anis.

KpuTtepii BU3HaueHHA 6a/1bHOI OLiHKU Ha eK3aMeHi
MoBHa BiANOBiIAb Ha TEOPETUYHI NUTAaHHA bineTa (He meHwe 90% noTpibHOI iHdopMmaLii), BUpiweHa
3a/la4a, NoBHa BiANOBiAb Ha A04aTKOBI MUTaHHA NO BUBYEHIN Temi - 45 - 50 6ani..
[locTaTHbO MOBHA BiAMNOBIAb Ha TEOPETUYHI NUTaHHA bineta ( He meHwe 75% noTpibHoiI iHdopmauii),
BMpilleHa 3aZa4a, HEMOBHA BiANOBIAb Ha A40AATKOBI NUTaHHA MO BUBYEHIN Temi - 38 - 44 6anis.
HenosHa Bignosigb Ha TeopeTuyHi NUTaHHA bineta ( He meHwe 60% nOTPibHOI iHPOpPMaLii), BUpiWeHa
3a/la4a, He BignoBiAb Ha A0AaTKOBI MMTaHHA No BUBYEHiK Temi - 30 - 37 6anis..
HesaposinbHa BignoBiab Ha TEOpPETUYHI NUTAHHA 6ineTta, NOMWUAKN NPWU BUPILLEHH] 3a4adYi, BignoBigb Ha
[0ATKOBI NUTaHHA MO BUBYEHI Temi - 5 — 29 6anis.
HesaposifbHa BiAMNOBiAb Ha TEOPETUMYHI NMUTaHHS 6Gineta, He BMpilleHa 3aJa4ya Ta He BiAMNOBiAb Ha
[0/AaTKOBi NMTaHHA Mo BUBYEHIN Temi - 0 6aniB.
[nsa OoTpUMaHHA cTyaeHTamu BignoBiaHWX ouiHOoK (ECTS Ta TpaauuinHMX) MOro penTuHrosa ouiHKa RD
nepeBoAUTbCA 3rigHO TabanLi:

Tabnuus BignosigHoOCTIi penTUHroBmx 6anis oUiHKAM 3a YHIBEPCUTETCbKOLO LLKANOIo:

KinbKicTb 6anis OuiHKa
100-95 BiamiHHO
94-85 Lye nobpe
84-75 JHobpe
74-65 3a40BiNbHO
64-60 JocTtaTHbo
MeHuwe 60 He3apoBinbHO
He BMKOHaHi ymoBu gonycky He gonyuweHo

9. flogaTtkoBa iHpopmauia 3 aucumnnniHm (OCBiITHbOro KOMMNOHEHTA)

MMUTaHHA 4O CEMeCTPOBOro KOHTPO/IHO:
EnekTpuuHnin 3apag,. OMCcKpeTHiCTb 3apAgy. 3aKoH 36epeXkeHHsA 3apagy. 3akoH KynoHa.
EnekTpuyHe none. HanpyeHiCcTb eN1eKTPUYHOro N0SIA TOYKOBOrO 3apAaay.
MpuHUKMN cynepno3uuii enekTpuyHmnx nonis. CUAoBI NiHil.
EnekTpuuHnin gunonb. Mone enekTpuYHOro AMnons.

PwnNnpE
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10.
11.
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13.

14.
15.

16.
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18.

19.
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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.

MoMeHT cuu, Wo Ai€ Ha AMNOoNb B eNeKTPUYHOMY noni. EHepria Aunona B enekTpuyHomy nodni.
MeTopg, audepeHLitoBaHHA-IHTErpyBaHHA ANA PO3PAXYHKY eNeKTPUYHUX NONIB.

MNoTik BeKTOpa Hanpy*eHocTi. Teopema Naycca Ana eNekTpoCTaTUYHOro NOAA B BaKyyMi.

MNone piBHOMIPHO 3apAAMKEHOI, HECKIHYEeHHO MNPOTAMHOI NAOWMHI. Mone miK ABOMA HECKiHYEeHHO
NPOTAXHUMM PiISHOMMEHHO 3aPAAKEHUMU NAPANENbHUMU NAOLWMHAMM.

MNone 3apagxeHoro unniHapa.

Mone 3apagrkeHoi chepu.

PoboTa cmn eneKTpoctaTMyHOro noas. LMpKynsuia BeKTopa Hanpy*KeHOCTi eN1eKTPUYHOro Noss.
MoTeHUiaNbHUI XapaKTep enekTpocTaTUUYHoro nossa. MNoteHuian. EKBinoTeHUianbHi NOBepPXHi
MoTeHUian nonA TOYKOBOro 3apAdy i NoaA, CTBOPHOBAHOrO CUMCTEMOK TOUYKOBMX 3apAagis. PisHMuA
noTeHLianis.

3B’A30K MiXK HaMNPYKEHICTIO eNeKTPUYHOro NoJA i NOTeHLia oM.

EnektpnuHe none B pgienektpukax. [MonapHi i HenonapHi AgienekTpukn. OMNOAbHUIA MOMEHT
AieneKkTpukKa.

MonAapisauia gienekTpukis. BekTop nonapusadii.

Hanpy»eHicTb eNeKTpUYHOro Nona B AieneKTpuKy. [ienekTpuyHa NPOHUKHICTb.

Teopema laycca ans nonsa B AieneKTpuKy. 3B'A30K BeKTOPiB D - 3milLeHHA, E — HanpyXeHicTi, P —
nonapusaduii.

MpoBigHWKM B eNeKTpoCcTaTUYHOMY MONi.

EnekTpuyHa €MHICTb BiAOKpPEMIEHOro NpoBigHWMKA. EnekTpuyHa eMmHicTb KoHAeHcaTopa. [nockui
KOHAeHcaTop.

EHepria 3apaaeHoro npoBigHUKa, cUCTeMM 3apAaXKeHUX NPOBIAHUKIB | KOHAeHcaTopa.

EHepria enekTpuyHoro nona. 'ycTMHa eHeprii eNeKTPUYHOro NoNA B AieNIeKTPUKY | BaKyyMi.
EnekTpuuHni cTpym. XapaKTepuUCTUKM €NEKTPUYHOIO CTPYMY: CUIA CTPYMY, BEKTOP F'YCTUHU CTPYMY.
EnekTpopywiriHa cuna gepena ctpymy. Hanpyra.

3akoH Oma ans oAHOpPIAHOI AiNAHKM Kona. ENeKkTpuyHuiA onip, NnMTOoMMIA onip. 3afieKHicTb onopy
NPOBIAHMKIB Bif TemnepaTypu.

3akoH Oma B andepeHuianbHii dopmi. lMUToMa eNleKTPoNpPoBIAHICTb.

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

3akoH xkoyna - leHua. PoboTa i noTyxHicTb cTpymy. KK axkepena ctpymy.

MpaBuna Kipxroda.

MarriTHe nose B BaKyyMi. MarHiTHU1 MOMEHT KOHTYpPY 3i CTpyMOM. BeKTOp marHiTHOI iHAYKLii. CUNoBI
NiHii mardiTHoro noasa (3.1).

3aKkoH bio-CaBapa-/lannaca. lMpuMHUMN cynepno3unuii MarHiTHMX nosis

MarHiTHe none NPAMOro CTpymy.

MarHiTHe none Kpyrosoro cTpymy.

Cunna Amnepa. Bzaemogaia NnpoBigHMKIB 3i CTpymom

Cuna JlopeHua. Pyx 3apAaarKeHoi YaCTUHKM B MarHiTHOMy noni.

3aMKHYTUI KOHTYpP 3i cTpyMOM. MarHiTHUM MoMeHT. MOMEHT CMAM WO Ai€ Ha KOHTYP 3i CTPYMOM Yy
30BHILWHbOMY MarHiTHoMy noi.

3akoH Amnepa. Teopema nNpo UMPKYANAUilO BEKTOpa MarHiTHOI iHAYKLUii. BuxpoBuit xapaKtep
MarHiTHOro nons.

MarHiTHe none coneHoiga.

MarniTHe none Topoiga.

MarHiTHM noTik. Teopema laycca gna marHiTHoro nons.

PoboTa nepemilieHHA NPoBiAHMKA 3i CTPYMOM B MOCTiIMHOMY MarHiTHOMYy Mofi.

MarhiTHe nose B pe4oBMHi. MarHiTHi MOMEHTM aTOMiB.

BeKTop HamarHiyeHocTi. Hanpy»KeHicTb MmarHiTHoro nosa. MarHiTHa NPOHMKHICTb PEYOBUHMU.

Buan marHetukis: [liamarHeTuku, napamarHeTMKn, pepomarHeTmkm. MarHiTHa NPOHUKHICTb | MarHiTHe
noJsie MarHeTuKiB.

3aKOH eneKTpoMarHiTHol iHayKuii. Mpasuno JleHua.

AlBMwe camoiHAyKUii. IHAYKTUBHICTb. EneKTpopywiliHa cuna camoiHAyKLii.

CTpymu npu po3MUKaHHI Ta 3aMUKaHHI Kona.



48. EHepria marHiTHOro nons. l'yctuHa eHeprii marHiTHoro nons.

49. OcHoswu Teopii Makcsenna.

50. [Mepuwe piBHAHHA MakcBenna. 3akoH Papageq - Makcsenna.

51. Crpym 3miweHHA. 3akoH Amnepa-Makcsenna.

52. TpeteiueTtBepTe piBHAHHA Makcsenna.

53. ToBHa cuctema piBHAHb MaKcBenna B andepeHuianbHii ¢opmi. MaTtepianbHi piBHAHHA. PaHWUYHI
YMOBMW.

54. Po3B’A30K cuctemu piBHAHb MaKceenna.

55. EneKkTpomarHiTHa xBmnA

Po6ouy nporpamy HaB4YanbHOI gucumnaiim (cunabyc):

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

YxBaneHo kadenpoto 3aranbHoi GpisvKu Ta moaentoBaHHA ¢isnyHUX npouecis (npotokon Ne 1/06-25 Big
25.06.25)

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



