gu HauioHanbHUi TEXHIYHUK yHIBEpCUTeT YKpaiuu Kad)ep'pa 3a|'af|bHO.|'
ag «KUIBCbKUM NOMITEXHIYHUWA IHCTUTYT

imeHi IFOPA CIKOPCHKOTO» PisuKu

®IBUKA. YACTUHA 1

Pob6oua nporpama HaBYanbHOi gncuunaiiu (Cunabyc)

PiBenn Bumoi
oCBiTH
I'any3b 3HaHb
ChneniajgbHicTh
OcBiTHs
nporpama
Craryc
JUCHHUILTIHA
dopma
HaBYaAHHSA
Pik
MiAroTOBKH,
ceMecTp
Oocsr
TUCHUILIIHNA
CemectpoBuii
KOHTPOJIb/
KOHTPOJILHI
3aX0I1
Po3kiaan
3aHATH

Mosa
BHKJIAJaHHS
Indopmanis
npo
KepiBHUKA
Kypcey /
BUKJIA1A4iB

Posminenus
Kypcy

PeKBi3UTN HaBYaNAbHOI AUCLUNAIHU

[Mepmmii (0akasaBpcbKMii)
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IIporpama HaBYAJIbHOL AUCHUIIIHA
1. Onuc HaBYAJBLHOI JUCHMILTIHM, il MeTa, MpeJAMeT BUBYAHHSA Ta Pe3y/JbTATH HABYAHHS

Onuc aucuumiinu. Ilix yac HaBYaHHS CTYACHTH O3HAMOMIIATHCS 3 OCHOBHUMH HOHSTTSMU Ta 3aKOHAMHU
¢3ukn. Ha mnpakTMYHUX 3aHATTSAX CTYACHTH HABYATHCA BHUPINIYBAaTH TNPAKTHUHI 3ajadi, 30Kpema
3aCTOCOBYBATH (Pi3MUHI 3aKOHM JUIA SKICHOTO Ta KUIbKICHOTO OTIMCY SIBHII Ta MPOIIECIB, 10 BiTOYBAIOTHCS
y ¢hi3muHNx cucremax. Ha maGopaTopHUX 3aHATTSIX CTYIEHTH HABYATHCS MPOBOIUTU EKCIIEPUMEHTAIbHI
JOCII/DKEHHS, OJCP)KyBaTW W aHaji3yBaTW pPe3yJlbTaTH BHMIprOBaHb. llepen0auyeHo KOHTPOJIb SIKOCTI
OTPUMAaHUX 3HAHb Y BUTJISI/II MOTYTBHUX KOHTPOJIBHUX POOIT.

IIpeaver HaBYAJBLHOI AMCUHUILTIHU: 3araJibHI BJACTUBOCTI MaTepii Ta SBUII y Hil, a TAKOXK 3aKOHH, IO
KEepYyIOTh LIUMHU SBUILAMHU.

Miskaucuuniinapui 38’a3ku. Hapuanbna qucrumunina «®izuka. Yactuna 1) BUBYaeThCs MapaienbHO 3
HaBYAJLHUMH AUCIHUIUTIHAMH «AHAJIITHYHA T€OMETPis» 1 «MaTeMaTuuyHul aHali3» Ta CTBOPIOE 6a3y s
BUBYECHHSI AUCIUIUIIH LUKITY TpoQeciiiHOl MIATOTOBKHU, TakuX SK «Di3WYHI OCHOBHU EIEKTPOHIKH,
«OcHoBHU MeTposorii» 1 «Teopis eneKTpUYHUX KUT».

Mera HaBYAJIbHOI AMCUMILIIHU. METOI0 HaBUYaIbHOI AMCLUMUILIIHU € PO3’SICHEHHSI CTYIAEHTaM 3MICTY
OCHOBHHUX IMOHATH Ta 3aKOHIB KJIACHMYHOT MEXaHIKU Ta €JIEKTPUYHUX SBUI 1 crenu(iKu 3aCTOCYBaHHS
MaTeMaTHKHU /7Sl IXHOTO OTHCY, & TAKOK BUPOOJIEHHS y CTYJEHTIB 31aTHOCTI IO 3aCTOCYBAaHHS 3aKOHIB
KJIJACUYHOI MEXaHIKM Ta eJEeKTPOJAMHAMIKU JUIS PO3B’SI3yBaHHS HABYAJIBHUX 1 NPAaKTUYHUX 3aj]ad.
VYcminmHe BUBYCHHS TUCIHUILTIHA HEOOX1THO CTy/IEHTaM, 100 OTpUMaTH:

3arajibHi KOMIIETEHTHOCTI:

e 3K 01: 3maTHicTh 3aCTOCOBYBATH 3HAHHS y IPAKTUYHUX CUTYAITisIX.
PaxoBi KOMIIETEHTHOCTI:

e @K 03: 3gaTHICTh IHTETpYyBaTH 3HaHHSI (yHIAMEHTAIBbHUX PO3AUTIB (I3UKK Ta XiMii A
PO3YMIHHS TIPOIIECIB TBEPAOTUIbHOI, (DYHKIIIOHATBHOI, KBAHTOBOT Ta €HEPTETUYHOI €ICKTPOHIKH,
€JIEKTPOTEXHIKH, TEOPii MOJIA.

IIporpamMHi pe3yJibTaTH HABYAHHSA |

e [IPH 01: OnucyBaty mpwWHIMI Aii 3a JOMOMOTOI HAYKOBUX KOHIICIIIIHA, TEOPid Ta METOMIB Ta
MEPEBIPATH Pe3y/IbTaTH INPH MPOCKTYBaHHI Ta 3aCTOCYBaHHI NMPHWJIAJiB, IPHCTPOIB Ta CHCTEM
€JICKTPOHIKH,

e [IPH 03: 3HaxomuTh pimieHHS NPAKTHYHUX 3a7ad  CIICKTPOHIKM MUISXOM 3aCTOCYBaHHS
BIIMTOBIIHUX MOJIEJICH Ta TEOPil eIEeKTPOAMHAMIKH, aHATITHYHOT MEXaHIKH, CJIEKTPOMAarHeTU3MYy,
cTaTUCTUYHOI (pi3ukH, Pi3UKKU TBEPAOTO TijNa.

2. IlpepexkBi3uTM Ta NOCTPEKBI3UTH MAUCHHUILIIHM (Micue B CTPYKTYPHO-JOTidHiii cxemi
HABYAHHS 32 BiINOBIIHOI0 OCBITHBLOIO NMPOTrPaMoI0)

IIpepexBizuTn: Marm 06a3zoBi 3HaHHsA 3 jgucimmuiiH 30 11 «Marematnunuii anamiz» ta 30 12
«AHAIITUYHA TEOMETPIS.

IMocTpekBi3uTH: HAsSBHICTH 3HAHb HEOOXIMHUX M1 BUBUEHHS AuCHUIUTIH [10 01 «OcHOBU MeTpoJIOTiin,
I10 02 «®i3uuHi ocHOBHU eneKTpoHikn», I10 05 «Teopist eneKTpUUIHUX K.

3. 3micT HABYAJILHOI JUCIUILIIHA
Jlekuiiini 3aHATTA
Po3znin 1. ®i3uuHi OCHOBU MEXaHIKU
1.1 Kinematuka MaTepiaJibHOT TOUKU
1.2 Kinematuka TBepJ0To Tina
1.3 OcHoBU AUHAMIKH

1.4 Imnynec



1.5 Po6ora Ta enepris

1.6 EnemeHTH MEXaHIKH TBEPJOTO Tila

1.7 OcHoBH crenianbHOT Teopii BIIHOCHOCTI
Po3nin 2. EnexTpocTaTika Ta HOCTIHHUHN eNEKTPUYHHNA CTPyM
2.1 EnextpuuHe moJie 3aps/IiB y BaKyymi
2.2 EnexktpuuHe 1oJie y pe4oBUHI

2.3 TlocTiitHUI €IeKTPUIHUN CTPYM

Po3nin 3. EnextpomarneTusm

3.1 MarsiTHe 1moJie CTpyMiB

3.2 EnexTpoMarHiTHa iHayKIIist

MpakTuyni 3aHa1TH

1. OcHOBHI BeNWYMHM Ta PIBHAHHS KIHEMAaTUKM TOYKHU. TaHreHIiaJbHE, HOpPMaJbHE Ta IOBHE
MIPUCKOPEHHSI.

2. 3axonu HproroHa. OCHOBHE PIBHSHHS PyXy MaTepiaabHOi TOUKH. PyX min miero 3MiHHOT CHITH.

3. Immynbc cucremu. Llertp mac. Immynsc i cuma. 3akoH 30epekeHHs iMIynbCcy. BuOyx i HempyxHe
3ITKHEHHS.

4. PobGota Ta notyxHicTh cuiu. Pob6oTa 3MIHHOT crITH.

5. PospaxyHok MOMeHTY iHepIlii. PIBHSHHS JUHAMIKH 00epTaJbHOTO pyXy TBEPAOIO TLIA.

6. TleperBopenHs JlopeHma Ta HACHIIKHA 3 HHUX. PelSTHBICTCHKHI 3aKOH TIEPETBOPECHHS NIBHUIKOCTEH.
I'pannuHicTh mWBHAKOCTI C. PensaTuBICTCHKMI iMTIynbC. PIBHSHHSA pyXy peIsSTUBICTCHKOI YaCTHUHKH.
Kinetnuna eHepris penaTuBICTChKOT yacTUHKHA. CIIBBITHOMIEHHS MK MacOI0 Ta €HEPTi€lo.

7. Po3paxyHOK Hampy>KEHOCTI €JICKTPUIHOTO TOJISI JUCKPETHUX 1 HETIEPEPBHUX PO3TOALTIB 3apsy.

8. Po3paxyHOK MmoTeHIiany eJIeKTPUIHOTO TOJIsA. 3B 30K MK HAMPY)KCHICTIO Ta MOTSHITIAIIOM.

9. OOGuwucieHHs eJIEKTPUYHHUX TIOJIIB 3a IOMOMOTOI0 Teopemu [ aycca.

10. Enextpuune nose B mienekTpukax. [[poBiTHUKY B €IEKTPUIHOMY TTOJTI.

11. KonneHncaropu. 3’ eqHaHHS KOHJIEHCATOPIB. EHEPris €eKTpUIHOTO TMOJIS.

12. 3akoHU €NIEKTPUYHOTO CTpyMYy. Po3paxyHOK eleKTpUYHUX KT HOCTIHHOTO CTPyMY.

13. Po3paxyHOK MarHiTHUX IMOJIiB 3a J0momMoroto 3akoHy bio-CaBapa Ta TeopeMu Ipo MUPKYIISAIITO.

14. BuznadyeHHs cuiii AMIiepa, 110 JIi€ Ha CTPYMH Pi3HO1T KOH(pIrypartii.

15. OcHoBHUI 3aKOH eJIeKTpoMarHiTHO1 iHayKIii. Po3paxyHok motoky Ta EPC Ta iHayKIiitHOTO CTpyMYy,
BJIACHOTO MOTOKY Ta 1HIYKTUBHOCTI KOHTYDY.

4. HaBuajabHi MaTepiaiu Ta pecypcu
bazoga siteparypa

1. Bpurinens B.I1., [Tognacos C.O., 3aransHa dizuka. Inrepaer-pecypc: http://physics.kpi.ua

2. Kyuepyk .M., I'opGauyxk L.I., JIymuk IT.I1. 3aransuuii kype ¢izuxu. Mexanika, MoJieKy/sipHa (i3uka
i TepmoauHamika. — K: Texnika, 1999.

3. Kyuepyk I.M., T'op6auyk L.I., JIynuk ILII. 3aransauit kypc ¢izuxu. Enextpuka i marnetusm.— K:
Texnika, 2001.

4. 3apmaui 13 3aranbHOi (izuku. Po3nin «Mexanika». Yknaa. B.II. bpurineus, O.O. I'yceBa, O.B.
Himaposa Ta iH., — K.: HTYY «KIII», 2020.

5. 3apnaui 13 3aranpHoi ¢i3uku. Po3nin «Enexktpuka i1 marHetusm». Ykian.: B. II. Bpurinens, O. O.
I'ycena, O. B. [dimaposa ta in. — K.: HTYVY «KIII», 2021.

JlonoMDbKHa JitepaTtypa

1. Feynman R.P., Leighton R.B., Sands M. The Feynman Lectures on Physics, boxed set: The New
Millennium Edition. — New York: Basic Books, 2011.

2. Kittel C., Knight W.D., Ruderman M.A. Berkeley Physics Course. Vol. 1: Mechanics. — New York:
McGraw-Hill Book Company, 1973.
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3.

Purcell E.M. Berkeley Physics Course. Vol. 2: Electricity and Magnetism. — New York: McGraw-
Hill Book Company, 1984.

4. Marion J.B. Physics and the Physical Universe. — Hoboken: John Wiley & Sons, 1980.

HaByaJbLHHUH KOHTEHT

5. MeToauka onaHyBaHHSI HABYAJIbHOI JUCHUILTIHM(OCBITHHOI0 KOMIIOHEHTA)

JlekuiitHi 3aHATTA (1eHHA (P)OpMa HABYAHHS)

No
3/1

Ha3zBa Temu nekuii Ta nmepesik OCHOBHHUX MMUTaHb
(mepenik AMIAKTHYHUX 3acO0IB, MOCHIIAHHS Ha JliTeparypy Ta 3aBaanHs Ha CPC)

Jlekuis 1. Bcryn. Mexaniunuii pyx. Cucrema BiUTiKy.

Beryn. Mexaniunuit pyx. Cucrema Bimiky. KineMatuunuii onuc pyxy. TpaexTopis, X i
MepeMIleHHs, IBUJIKICTh 1 MPUCKOPEHHS. 3arajibHi pIBHAHHS KIHEMAaTUKU MaTepiajabHOT TOUKH.

Jlireparypa: [1], JT 1.1, [2], 1.1, 1.3,1.4.

3apnanus s CPC. 3naueHHss Qi3uku JUisi CTAHOBJICHHS CIEIalicTa y Tally3i
€JIEKTPOHIKH.

Jlekuis 2. KinemaTuka 00epTalbHOTO Ta IJIOCKOTO PYXIB.

TanrenuianbHe, HOpMallbHE Ta IMOBHE NpucKopeHHS. KiHemaTumka o0epTanibHOTO pyXy.
[Tnockwuii pyx TBEpaOrO TijNa.

Jlireparypa: [1], J1 1.2, [2], 1.2, 1.5, 1.6.

3asaannsa gas CPC. Ilpuknaau 06epTabHOTO Ta MJIOCKOTO PYXIB Yy IPUPOAL i TEXHILL.

Jlekuis 3. 3akonn HrroToHa.

OCHOBHI BeJTMYMHU JTUHAMIKH: CHJIa, Maca, IMITYJbC. [HepIialibH1 CUCTeMH BIIUTIKY. 3aKOHH
Hprotona. OCHOBHE pIBHSIHHS KJIACUYHOT THHAMIKH.

Jlireparypa: [1], JI 1.3, [2], 2.3, 2.4.

3asaanns a1 CPC. Mexi 3actocoBHOCTI 3ak0HIB HeroTOHA.

Jlekuisi 4. 3akoH 30epexeHHs iMITynbCy. L{enTp mac.

3akoH 30epexxeHHs iMmynbcy. Llentp mac. Teopema mpo pyx mentpa mac. HempyxHi
3iTKHEHHs. Buoyx.

Jlireparypa: [1], J1 1.5, [2], 8.1 —8.4.

3apnannsa pias CPC. PeaktuBHUi 1BUTYH.

Jlekuist 5. Po6oTa 1 moTyxHicTh cunu. KiHeTuuHa, nmoTeHIiajabHa 1 MOBHA €HEPrii. 3aKoH
30epeKeHHs IOBHOT MEXaHIYHOT eHeprii.

Po6ora 1 motyxkHicte cunu. KiHeTnyHa 1 MOTeHLIalnbHA €HEPris MarepialibHOi TOYKU Ta
CHCTEMHU MaTepiajlbHUX TOYOK. 3B’S30K MDK TOTEHI[IaJbHOK €Hepricro Ta cuiow. [loBHa
MeXaHI4Ha eHepris CUCTeMH. 3aKOH 30epeKeHHs IOBHOT MEXaHIYHO1 eHeprii.

Jlireparypa: [1], JT 1.6, [2], 3.5.

3apaanns aasa CPC. IlepeTBopeHHs1 MexaHI4HOT eHeprii B iHIII (OpMU EHeprii.

Jlekuist 6. 3axoH 30epexeHHs MOMEHTY IMITyJbCy. JIMHaMika 00epTalbHOTO PyXy.

MOMEHT CHJIM Ta MOMEHT IMITYJIbCY BIIHOCHO TOYKH Ta BiTHOCHO OcCi. PIBHSHHS MOMEHTIB.
3akoH 30epeXeHHs MOMEHTY IMIylbcy. MoMeHT iHepiii. PiBHSHHS IuHaMiKu 0OepTalibHOTO
PYXY TBEpOro Tija.

Jlireparypa: [1], J1 1.7, [2], 2.9.

3aBnanns A CPC. 3acrtocyBaHHS 3aKkOHY 30€peXEHHS MOMEHTY IMIYIbCY IpH

OpieHTAIlil CYIIyTHUKIB Y IPOCTOPI.




Jlekuis 7. O6uncnenHst MoMeHTIB iHepuii. KineTuuna eneprist Tina npu odbepTraibHOMY Ta

7 IJIOCKOMY pyXax.

MowmenT iHepuii. OOuuCiIeHHS MOMEHTIB iHepuii TBepaux Tin, Teopema lllTeiinepa
(I'rotirenca-1lIreitnepa). MoMeHTH 1HepIii OJHOPIAHOTO CTEPXKHS, OJHOPIMHOTO JIHCKA,
OJTHOPIHOTO IWIIHApa Ta oAHOpiAHOI Kyni. KiHeTnyna eHepris Tina mpu obOepTaibHOMY Ta
IUIOCKOMY pyXax TBEPJAOTO Tijia.

Jlireparypa: [1], J1 1.7, [2], 2.9, 4.1 - 4.3.

3aaanns aas CPC. Ilpuknany oOuuCIeHHs] MOMEHTIB iHEpIlii TBEPANX Til.

Jlekuisn 8. Kinemaruka criemiaabHOI TeOpii BiTHOCHOCTI.

8 IMoctynatn cnenianbHOl Teopii BigHOcHOCTI. ['panmunicts mBHakocTi c. IlpuHImMN
BigHOCHOCTI EitHmreiina. IleperBopenns Jlopenna. Kinemaruka crneniaabHOi T€Opii BITHOCHOCTI.
[nTepBan. PenaruBicTChKi IHBapiaHTH.

Jlireparypa: [1], JT 1.8, [2], 9.3 —9.5.

3asgannsa g CPC. Bruus mBUAKOCTI pyXy YaCTUHKH HA Yac ii KUTTSL.

Jlekuist 9.PensTuBicTChKa TMHAMIKA.

9 Maca pensTuBICTCbKOT yacTMHKU. Maca crokoro. PensiTuBiCTChbKUM iMIyabc. PiBHSHHS
pyXy penaTuBicTcbkoi yacTMHKH. KiHeTHMYHa Ta TOBHAa €HEprii peNsTUBICTCHKOI YaCTHUHKH.
®opmyna Eitnmreiina E = mc?.

Jlireparypa: [1], J1 1.9,[2], 9.6 — 9.8.

3apaanus aias CPC. [lIBuakicts cBiTia i Maca poToHa.

Jlekuis 10. 3akon Kynona. Enexrpocrarnune noie.

10 3akon Kynona. Enextpuune none. HanpyxkeHICTh 1 MOTEHINIaT €IEKTPOCTATUYHOIO TOJIS.
[Mpunnun cyneprno3suiii. 3B°s130K MK HAIPY)KEHICTIO Ta MOTEHLIAIOM €JIEKTPOCTATUYHOTO MOJIS.
[Tone ToukoBoro 3apsiny. CuiIOBI JIiHIT Ta €KBIMOTEHI[IAIbH1 TOBEPXHI €IEKTPOCTATUYHOTO TIOJIS.

Jliteparypa: [1], J1 3.1, 3.2, [3], Beryn, 1.1, 1.5.
3apaanus 1js1i CPC. PiBHSHHS CHJIOBHX JIIHIHA €I€KTPOCTATUIHOTO TIOJIS.

Jlekuis 11. Enektpocratnyna Teopema ["aycca.

11 [ToTik BekTOpa HaNpPYKEHOCTI eNeKTpocTaTUYHOro mojis. EnekTpocratnyHa Teopema
l"aycca B iHTerpanbHiil Ta Audepenianbhii popmi. PiBusuus [Tyaccona. Enextpoctatuune nomne
PIBHOMIPHO 3apsKEHOT KyIli, pPIBHOMIPHO 3apsKEeHO1 HECKIHYEHHO JOBrOi HUTKU Ta PIBHOMIPHO
3apsAKEHOT MIOIIUHH.

Jlireparypa: [1], JI 3.3, [3], 1.7.
3aaanna aas CPC. Ilpuknagu oOuucieHHS €JIEKTPOCTATHYHUX TMOJIB 3a JOMOMOTOI0
Teopemu ['aycca.
1o Jlekuis 12. EnextpocratuyHe mose B JieNeKTPUKaX.

[Monspu3anis ieNeKTPHUKIB, MOJsApHU3aliiiHi (3B sA3aH1) 3apsiiu, MOJApHU30BaHICTh. BekTop
eJIEKTPUYHOIO 3MileHHs, Teopema ["aycca Ui eIeKTpUYHOTO MOJIs P HAssBHOCTI JieNIEKTPUKA.
EnexrpocraTuyHe moJjie Ha MeXi HOJUIY JABOX IIENEKTPUKIB ab0 MEXi MOJLTY AielIeKTpUK-
BaKyyM.

Jlireparypa: [1], JI 3.4, [3], 1.15, 1.16.

3anannsa aa CPC. Ilpuxnaayu o64rcIeHHs e1eKTPOCTATUYHMX OB Y JieeKTPUKAX.




Jlekuis 13. EnexTpocratuyHi BIaCTUBOCTI MPOBITHUKIB.

13 Enexkrpocratnuni BinacTuBOCTI poBiaHUKIB. Ilose 3apsmpkeHoro nposigHuka. ['eneparop

Ban-ne-I'paacda. Bictps. ExpanyBanms.
Jlireparypa: [1], JI 3.5, [3], 1.12-1.14.
3apaanns ausa CPC. KoakciansHuii ka0enb.
Jlekuis 14. Enekrpuuna emuicts. KoHneHcaropu.

14 Enexkrtpuuna eMmHiCTh, KOHAeHcaTopu. Tumm koHaeHcatopiB. Ilmockuii, cdepuunuii i

MWITIHAPUIHUN KOHIeHcaTopH. [lapanensHe i mociioBHE 3'€AHaHHS KOHICHCATOPIB.
Jlireparypa: [1], JI 3.5, [3], 1.16, 1.20, 1.25.
3asaannsa a1 CPC. €mHICHUIN ekpaH.
Jlekuist 15.EHeprist e1eKTpUIHOTO OIS,

15 Enextpocratnuna eneprisi. Enepris enekrpudHoro nois. EHepris cucteMu enekTpUYHUX

3apsaaiB. O0’eMHa rycTuHa €Heprii eeKTpUYHOro noJis. EHeprist, Hakonn4yeHa y KOHJIeHcaTopi.
Jlireparypa: [1], J1 3.1, 3.5, [3], 2.1, 2.2, 2.4, 2.5.
3asaanuns pias CPC. Akymynsatopu.
Jlekuist 16. [TocTiitHnii eNEKTPUIHUN CTPYM.

16 Cuna Tta ryctuna crpymy. Enexrpopymriiina cuna (EPC). Croponni cunu. 3akon Oma st
OJIHOPIAHOT IUISHKH Kojia. 3akoH OMa JJ11 HeOTHOPIMHOT AUISHKY KoJia. 3akoH Oma Jy1si TOBHOTO
koja. [ToryxHicTs cTpymy. 3akoH J[xoymnsa-Jlenma.

Jlireparypa: [1], JI 3.6, [3], 2.3, 2.4.
3apnanns piasa CPC. [xepena EPC.
Jlexuist 17. [TocTiitHUi €IEKTPUIHUI CTPYM y 00’ €Mi.

17 Bextop ryctunu ctpymy. 3akon Oma y audepeHmianbHii (JokanbHiNH) dopmi. 3aKoH
Jxoyns-Jlenua y qudepeHuianbHii (JokanbHii) popMi.

Jlireparypa: [1], J13.7, [3], 2.1, 2.2, 2.5, 2.7.
3apaanus ajs1i CPC. Brpara eHeprii B elekTponpuiagax BHACIIIOK HarpiBaHHS.
Jlexuisi 18. KBazicranionapuuii enexrpuanuii ctpym. [Ipasuna Kipxroda.
18 KBazictamionapuuii enekrpuunuii ctpyM. Po3paxyHOK posrany:KeHUX eNEeKTPUYHHUX KU
By3oun. 3amkuenuii koutyp. Ilepiie npasuso Kipxroda. pyre npasuno Kipxroda.
Jlireparypa: [1], JI 3.8, [3], 2.6.
3asaannsa aas CPC. [Ipuknaau po3paxyHKy po3raly’KeHUX eIEeKTPUUHUX KL
Jlekuis 19. [naykuis maraitHoro nois. 3akoH bio-CaBapa.
19 [Hykuig MarHiTHoro nojsi. MarnitHuii MoMeHT. 3akoH bio-Casapa (bio-CaBapa-Jlamaca)
JUIS €JIeMEHTY MPOBIAHHUKA 31 CTPYMOM, ISl €IEMEHTY 00'eMy 13 3a/1aHOI0 TYCTHHOIO CTPYMY Ta
JUIS PYXOMOTO TOYKOBOTO 3apsiy. MaruitHe molie Biipizka MpsSIMOTO MPOBIIHUKA 31 CTPYMOM Ta
JIOBTOTO MPSMOTO MPOBIAHUKA 31 CTPYMOM.
Jlirepatypa: [1], J13.9, [2], 8.1, 8.2, 8.4.
3asaannsa nas CPC. [Ipuknaau po3paxyHKy MarHiTHUX MOJIB 3a IOMIOMOTo0 3akoHy bio-
Casapa.
20 Jlekuisn 20. Teopema l'aycca Ta Teopema mHpo UUPKYJAIIIO Ui BEKTOpa MarHiTHOL

THTYKIII.

3aMKHEHICTb JiHI{ MarHiTHoro mossd. Teopema ['aycca s BekTopa MarHiTHOT IHAYKIIT,
3alucaHa B IHTErpanbHii Ta qudepeHmianbHii Gopmi. Teopema mpo HMUPKYIALIIO IS BEKTOPa
MAarHiTHOI IHAYKI1, 3a1Icana B IHTErpajbHil Ta qudepeHuianbhiil popmi. MarHiTHe nosie Ha oci




KPYroBOTO BHTKAa 31 CTpyMOM, BCEpEIWHI 1J€aJIbHOTO COJICHOia Ta BCEpEIWHI 11€aIbHOTO
Topoina. MartirHe moJje AOBroro mpsiMOro MPOBiTHUKA Y (hOpMIi IMITIHApA 3aAaHOTO PaIiyCy, 1O
SKOMY T€ue CTPYM i3 331aHOI0 TYCTHHOIO.

Jlireparypa: [1], J13.10, [2], 8.5, 8.6.

3apnanna ana CPC. Ilpuxiagy po3paxyHKY MarHiTHHX TOJIB 32 JOMOMOTOI TEOPEMH
PO IHUPKYIISIIIFO.

Jlekuist 21. MarHiTHe 10Jie y pEUOBHUHI.

21 Bekrtop HamarHiueHOCTI Ta BEKTOP HANPYKXEHOCTI MarHirHoro mois. Teopema mpo
MUPKYJAII0 JUISI BEKTOpa HANPY)KEHOCTI MAarHiTHOTO MoJis. MarirHa CHpPUHHSATIMBICTE Ta
MarHiTHa MPOHUKHICTh. MarHeTuku. 3aJOMIICHHS JIHIA MarHiTHOT 1HIYKITii.

Jlireparypa: [1], J1 3.9, [2], 8.2, 8.3.
3asaanns nas CPC. AutudepomarseTiku.
Jlekuis 22. 3akon Amnepa. Cuna Amnepa ta cuiia Jlopenna.

22 MexaHi13M CHIJIOBOT /i1 MarHiTHOTO TOJIsE Ha MPOBIIHUK 13 cTpymMoM. Cuiia Amrmepa Ta cuia
Jlopenna. KonTtyp 13 cTpyMOM y Mar”irHomy noui. MarHiTHa eHeprisi B3aeMOAll KOHTYpY 3
MarHiTHUM mojeM. PoGota cwim Amnepa mnpu TEpeMillleHHI MPOBIIHUKA 31 CTPyMOM Y
MarHiTHOMY TOJI1.

Jlirepatypa: [1], J13.11, [2], 8.7.
3asaanns nas CPC. Pyx ToukoBoro 3apsily B 0JHOPIJHOMY MarHiTHOMY MOJII.
’ Jlekuis 23. fIBuie enekrpomMaruitHOT iHAYKIiT. CaMOIHIYKIIiS.

SBume enexTpomarsitHol 1HAykHii. Enextpopymiiina cuna (EPC) iHpykuoii. 3akon
®apazest 115 €eKTPOMArHiTHOT 1HYKI1T (OCHOBHUI 3aKOH €JIEKTpOMAarHiTHO 1HayKIil). Hampsam
IHAYKIIHHOTO CcTpyMy, npaBmwio Jlenma. Buxpoe enextpuune mone. Crtpymu Dyko.
Camoinaykiig. [aaykTuBHICTh (KoedimieHT caMoinaykilii) conenoina. [locmimoBre 1 mapanenpHe
3'€eTHaHHS IHAYKTUBHOCTEH (32 YMOBH BiICYTHOCTI B3a€MHOT IHIYKIIIT).

Jlirepatypa: [1], J13.12, [2], 10.1, 10.2.

3aaanus 1ias1 CPC. Ctpymu DyKo y TEXHIITI.

IIpakTU4Hi 3aHATTA

Ne

o HazBa npakTuyHOTO 3aHSTTS KinbkicTe aya. roguH

1 OCHOBHI BEJTMYMHU Ta PIBHAHHS KIHEMAaTUKHA TOYKU. TaHreHITIaIbHE, 2
HOPMAaJIbHE Ta IMOBHE NMPUCKOPEHHSI.
3aBaanus i aynutopHoi podotu: [4] NeNe 1.1, 1.9, 1.23, 1.30, 1.36,
1.40, 1.45, 1.53, 1.59, 1.60, 1.63, 1.65, 1.68, 1.71.

2 | 3akonu HerotoHa. OcHOBHE pIBHSHHS PyXy MaTepiajibHOI TOUYKH. Pyx 2
I JI€F0 3MIHHOT CUJIH.
3aBaanus i aynuTopHoi podotu: [4] NeNe 2.8, 2.18, 2.33, 2.37, 2.42,
2.47.

3 | Imnynsc cucremu. Llentp mac. Immynbc 1 cuma. 3akoH 30epexeHHS 2
iMmynbcy. Bubyx 1 HenpykHe 3ITKHEHHS.
3aBaHHs Ui ayauTopHOT poboTH: [4] NeNe 2.70, 2.72, 2.73, 2.75, 2.78,
2.79, 2.81.

4 | Pobota Ta moTyXHICTh cuiiu. Po60oTa 3MiHHOT CHITH. 2
3aBnaHHs Juis aynutopHoi pobotu: [4] NeNe 3.3, 3.5, 3.15, 3.17, 3.25,
3.35, 3.42, 3.39, 3.43, 3.54, 3.66.

5 | Po3paxyHok MoMeHTY iHepuii. PIBHAHHS TUHAMIKH 00epTaTbHOTO PyXy 2

TBEPJIOTO TiIA.
3aBnaHHs i ayauTopHoi pobdotu: [4] NeNe 4.3, 4.7, 4.10, 4.19, 4.26,
4.29, 4.38, 4.40, 4.43, 4.45, 4.53, 4.58.




6 | [leperBopenns JlopeHra Ta HACHIAKK 3 HHUX. PEISTUBICTCHKUI 3aKOH 2
MEePETBOPEHHS IIBUJIKOCTEH. I'pannynicTh IIBUIKOCTI C.
PenstuBicTchkuii iMIynbsc. PiIBHSHHA pyXy pelsITHBICTCHKOT YaCTHHKH.

Kinetnuna eneprisi pensiTuBicTchkoi yacTUHKU. CIIBBITHOLICHHS MDK
Macol0 Ta EHEepTielo.

3aBnaHHs i ayauTopHoi podotu: [4] NeNe 5.3, 5.4, 5.6, 5.10, 5.12,
5.18, 5.20, 5.24, 5.25, 5.28, 5.34.

7 | Po3paxyHOK Hampy»KEHOCTI eJICKTPHYHOTO TIONS JMCKPETHUX 1 2
HETIePEPBHUX PO3IIOILTIB 3apsiy.
3aBmanHs st ayautopHoi pobortu: [5] NeNe 1.2, 1.4, 1.7, 1.8, 1.10,
1.12,1.16, 1.17, 1.21, 1.25, 1.27.

8 | Po3paxyHOK TOTEHIiay e€JNeKTPUYHOTO TOJs.  3B’A30K MK 2
HaIpPYKEHICTIO Ta NOTEHIIIATIOM.
3apmanus st ayautopHoi poboru: [5] NeNe 1.3, 1.5, 1.6, 1.9, 1.11,
1.16,1.31, 1.32, 1.34, 1.35, 1.39.

9 | O0GuncneHHs eNeKTPHYHHX TOJIIB 32 TOMMOMOTOI0 TeopeMu [ aycca. 2
3aBiaHHs I ayauTopHoi poooTH: [5] NeNe 1.37, 1.41, 1.43, 1.46, 1.51,

1.53.

10 | EnexktpuuHe mosie B gienieKTpuKax. [[pOBITHUKY B €JIEKTPUIHOMY TTOJTI. 2
3aBaHHs U ayauTOpHOT poboTH: [5] NeNe 2.2, 2.4, 2.6, 2.13, 2.15.

11 | Konnpencaropu. 3’eaHaHHS KOHIEHCATOpiB. EHepris eneKTpU4IHOro 2
TOJIS.
3aBmaHHs I ayauTopHOT poboTH: [5] NeNe 2,12, 2.14, 2.26, 2.30, 2.46,

2.48.

12 | 3akoHHM €IEKTPUYHOTO CTpyMy. PoO3paxyHOK €IEKTpUYHUX KUI 2
MOCTIHOTO CTPYMY.
3aBmanHs s ayautopHoi poboru: [5] NeNe 3.1, 3.2, 3.7, 3.8, 3.13,
3.22,3.24, 3.52, 3.55, 3.57, 3.58, 3.61.

13 | Po3paxyHOK MarHiTHHX TIOJIIB 3a JIOMOMOTror 3akoHy bio-CaBapa Ta 2
TEOPEMU PO IUPKYJIIAILIFO.
3aBpaHHs I ayauTopHoi pobotu: [5] NeNe 4.2, 4.7, 4.10, 4.14, 4.18,

4.21, 4.28.

14 | BusHauenHs cuiid Amrepa, 1o Ji€ Ha CTPYMH Pi3HOT KOH}Irypariii. 2
3aBpaHHs I ayauTopHOi pobotu: [5] NeNe 4.32,4.36, 4.41, 4.48, 4.52,

4.56.

15 | OcHOBHHI1 3aKOH €JIGKTpOMAarHiTHO1 iHAYKIii. Po3paxyHok moToky Ta 2
EPC Ta iHAyKHifiHOro cTpymy, BJAaCHOTO IOTOKY Ta I1HIYKTHBHOCTI
KOHTYDY.
3aBaanus i aynuTopHoi podotu: [5] NeNe 5.1, 5.6, 5.15, 5.21, 5.26,
5.33,5.47.

6. Camocriiina po0oTa cTy/eHTa
iji Ha3zBa Temu, 1110 BUHOCHUTBCS] Ha CAaMOCTIHHE OIPalfOBAHHS Kinbkicts rogun CPC

1 3HaueHHs (HI3UKH A7 CTAHOBIIEHHS CIIELiaNicTa y raiay3i eJIeKTPOHIKH. 3

2 | Ilpuknamu o6epTagbHOIO Ta IUIOCKOTO PYXIB y MPHUPOJII M TEXHILI. 3

3 Mexi 3acTOCOBHOCTI 3akOHIB Hbl0TOHA. 3

4 PeakTuBHMI 1BUTYH. 3

5 | IleperBopeHHs MexaHIYHOI eHeprii B iHII1 (JOpMU EHEPTii. 3

6 3acTocyBaHHS 3aKOHY 30€peXEHHSI MOMEHTY IMITYJIbCY NP Opi€HTalii 3
CYNYTHHKIB y IPOCTOPI.

7 | Ilpuknanu 0OUMCIEHHS MOMEHTIB 1HEpIlii TBEPAUX Til. 3




8 | BrumB mMBHIKOCTI pyXy YaCTUHKHU Ha 4ac ii )KUTTS. 3
9 [IBuaKicTh CBITIIA 1 Maca POTOHA. 3
10 | PiBHSAHHS CHJIOBHX JIiHIH €IEKTPOCTATHYHOTO MOJIS. 3
11 | Hpuknau OOYMCIICHHSI EJIEeKTPOCTATUYHHX TIONIB 3a JIOTIOMOTOIO 3
teopemu ['aycca.
12 | [puknaan 0OGYHCICHHS €IEKTPOCTATHYHHX TIOJIB Y JieIEKTPUKAX. 3
13 | KoakcianpHuii Kabensb. 3
14 | €mHicHHI eKpaH. 3
15 | Axymynaropwu. 3
16 | Hxepena EPC. 3
17 | Brpara eHeprii B eleKTponpuiaiax BHACII0K HarpiBaHHS. 3
18 | Ipuxmaam po3paxyHKY pO3Taly)KCHUX EIeKTPHIYHUX Kil. 3
19 [Ipuknanu po3paxyHKy MarHiTHHUX MOJIIB 3a JOTIOMOroio 3akoHy bio- 3
Cagapa.
20 HpnmanH' PO3paxyHKy MarHITHUX IOJIIB 3a JOMOMOIOI0 TEOPEMHU PO 3
[IUPKYIALIIO.
21 | AHTH(EpOMArHETHKH. 3
22 | Pyx TOYKOBOTO 3apsiy B OJHOPITHOMY MarHiTHOMY ITOJi. 3
23 | Crpymu Dyko y TEXHiIli. 3
24 | Buxonanus JIKP 3a Temoro «EjleKTpudHE 1moJie 3apsiiiB y BaKyyMi» 3

IMoaiTuka Ta KOHTPOJIb

7. IMojdiTHKA HABYAJIbHOI IMCHUILIIHA (OCBIiTHHOT0 KOMIIOHEHTA)

Cucrema BUMOT, 5K CTaBJISATHCS TIEPE CTYACHTOM:

BinBigyBaHHs JIEKIIHHUX Ta TPAKTHYHUX 3aHATh € OOOB’SI3KOBOKD CKJIAJIOBOIO BUBYCHHS
Marepiairy.

Ha 3anartsax 3Byk Ha TeneoHax wMae OyTH BIIKIIOUCHHH (MOKe OyTH aKTHBOBAaHHA
BiOpOpEKHMM); KOXKCH CTYJACHT IOBHHEH MaTH BIACHUW 30IIMT, B SKOMY IIHIIE KOHCIIEKT;
JI03BOJIAETHCS BUKOPUCTAHHS CTy/IEHTAaMU HOYTOYKIB, TelnedOoHiB, MJIAHIIETIB Ta IHIINX ra/HKETiB
IS Tieperasiny (aiiniB 3 HaBYAIbHUM KOHTEHTOM, HaJJAaHMM BHKJIAIa4eM.

HeoOxiqHO0 yMOBOIO JIOMYCKY CTYIEHTA JI0 icnuTy € BukoHaHHs JIKP.

JIKP BHKOHYETBCS BiJl pyKH Ha JTUCTKax (opmary A4 Ta MICTHTB: 1aTy BUKOHAHHS, MIPI3BHIIE Ta
iIM’S  CTyJeHTa, Ha3By poOOTH, YMOBY 3ajadi, pO3B’SI30K 3a/avi, NPUKIAJAA BUKOHAHHS
PO3paxyHKIB 13 BKa3aHHUMH y MPOMDKHHMX BHUKJIAJKaxX 1 y KIHIIEBOMY pe3yJibTaTi pO3MIPHOCTIMU
(11 KOKHOT (OPMYJM JOCTATHHO HABECTH IO OJHOMY NPHKIAay), 3allOBHEHI TaOMUYKH 3
pe3yibTaTaMi 0OUMCIIeHb, BUKOHAHI Ha MUTIMETpOBOMY narnepi rpagiku (6111 KokHOT oci rpadika
Mae OyTH BKazaHa (pi3MyHa BEJIMYHMHA 1 BIAMOBIIHI OJMHMII BUMIPIOBAHHS, a TaKOX MPOIMHUCAHA
ycsl IIKana).

MonynbHi KOHTPOJIbHI pOOOTH MUIITYTHCS CTYJEHTAMH CaMOCTIHHO Ha MPAKTHYHUX 3aHITTIX 0e3
3aCTOCYBaHHS JOTIOMDKHHX 3ac001B (MOOLUTBHHI TenehOoHH, MIAHIIETH Ta iH.).

VYci nmuchbMoBI pOOOTH BHUKOHYIOTBCS CTYIAEHTOM caMoOCTiiHO. Jlns migTBepaxkeHHS (akry
CaMOCTIHHOTO BUKOHAHHS OyIb-sIKOT MTUCHMOBOI pOOOTH CTYACHT Ma€ BMITH YCHO TIOSICHUTH Te,
10 BiH HAIKCAaB.



8. Buam KOHTPOJIIO Ta peTHHIOBA CHCTeMa OLiHIOBaHHSA pe3yJbTaTiB HaBYanHs (PCO)

1.PefiTuHT cTyJaeHTa 3 KPEOUTHOTO MOJYJIA pO3paxoByeTbes 3a Immkaiaorw Ry = 100 OGanis,
craproBa mkama Rc = 60 GamiB. CtapToBuil pEeHTHHI BHU3HAYAETHCS MPOTATOM CEMECTPY 3a
pe3yJbTaTaMH:

— po60TH Ha 15 NpaKTUYHUX 3aHATTSX;

— BUKOHaHHS 1 goManiHboi KoHTpoJsibHOI poboTtu (IKP);

— BUKOHaHHA 1 MoaynbHOT KOHTposibHOI podoTn (MKP)

2. Kpurepii HapaxyBaHHs OaiB.

2.1. IlpakTUuH1 3aHATTA:
— npoAyKTuBHICTH podotu 10 1,0 6., Bcboro 15x1,0 =15 6;

2.2. JIKP:
— BUKOHAHHS BCIX 3aBJaHb 0€3 MOMMJIOK 1 3 TTOSICHEHHIMH — 25 0;
— BukoHaHHd He MeHIre 80% 3aBgaHp 0e3 1ICTOTHUX MOMUIOK — 20 O;
— BukoHaHHs 60% 3aBAaHb 0€3 MOMUJIOK, SIK1 CIOTBOPIOIOTH pe3yabTar — 15 0;
— BukoHaHHs 60% 3aBAaHb 3 MOMUIIKAMH, SIK1 CIIOTBOPIOIOTH pe3ynbTaT — 10 0;
— po0oTa BUKOHAHA, ajie PO3B’A3KU 3aBJlaHb HE JIOBEJICHI /10 KIHIIS — 5 0.

2.3. MKP:
— BUKOHAHHS BCIX 3aBJaHb 0€3 MOMMIIOK 1 3 moscHeHHsIMH — 20 0;
— BukoHaHHd He MeHIre 80% 3aBgaHp 0e3 ICTOTHUX ITOMWIOK — 15 0;
— BUKoHaHHs 60% 3aBaaHb 06€3 MOMUIIOK, sIKI CHOTBOPIOIOTH pe3ynbTat — 10 6;
— BuKoHaHHA 60% 3aBAaHb 3 MOMUIIKAMHU, SIK1 CIIOTBOPIOIOTH pe3ybTaT — 5 0.

3. YMoBoOI mepmioi arectaimii € OTpUMaHHS He MeHIIe 9 OamiB Ta MOHAMEHIIE YacTKOBE
BukoHaHHs [IKP (Ha gac atecrariii). YMoBo0 Apyroi arecTallii — oTpuMaHHs He MeHIe 24 6aris,
BukoHaHHs [IKP (Ha wac arecrariii).

4. YMOBOIO JIOITYCKY J10 ek3aMmeHy € 3apaxyBaHHs JIKP, nanmmcana MKP 1 crapToBuii pedTUHT He
meniie 30 Gaiis.

5. Ha ex3ameHi CTyJeHTH BHUKOHYIOTh €K3aMeHalliiHy KoHTponbHY poOoty (EKP). Koxen
eK3aMeHaIIHUI O1JIeT MICTHTh OJIHE TEOPETHUYHE 1 TPH MpaKkTU4HI 3aBAaHHs. [lepernik 3anmuTaHb
HaBeleHUN y KOHTponbHUX 3aBOaHHSAX [0 KPEAUTHOrO MOAyis. TeopeTuuHe 3aBaaHHS
ominroeTbes B 10 6aniB, koxkHe mpakTudHe B 10 OaTiB 32 TAKUMU KPUTEPISIMU:

1. «BigMiHHO», TIOBHa BiamoBiab, He MeHme 90% morpiOHOI iH(opMaii (TOBHE,
0e3nmoMUIIKOBE pO3B’si3yBaHHs 3aBraaHHs) — 10-9 OGaniB (TeopernyHe 3aBmaHHs) abo 10-9
6aniB (MpaKTUYHE 3aBIAHHS) ;

2. «100pey», NOCTaTHBO TMOBHA BiAMOBIIL, HE MeHIIEe 75% moTpiOHOI iHpopMallii abo He3HaUHI
HETOYHOCT1 (TIOBHE pPO3B’S3yBaHHS 3aBJaHHSA 3 HE3HAYHUMHU HETOYHOCTsAIMH) — 8-7 1 8-7
OaJiB, BiJIIOBIIHO;

3. «3a7I0BUIbHO», HEMOBHA BIiAMOBiAb, He MeHme 60% mnoTpiOHOI iHMOpMamii Ta AesKi
MMOMIIKH (3aBIaHHS BUKOHAHE 3 IEBHUMH HEJOJIiKaMK) — 6-5 1 6-5 Gauis;

4. «He3aJ0BUIBHOY, BIAMOBI/Ib HE BIIMOBIAE YMOBAM JI0 «33/I0BLTbHO» — () GaiB.

6. Cyma craproBux 0aniB Ta 0aliB 3a eK3aMEHalilHy KOHTPOJbHY POOOTY MEPEBOAUTHCS IO
€K3aMEeHAI[IITHO1 OLIHKH 3TiJHO 3 TabJIHIIeIO:



bam: Omiaka
craptoBuii peiitunr Rc + 6anm 3a EKP
100...95 Biagmiano
94...85 Hdyxe nodpe
84...75 HoOpe
74...65 3a/10BUIHHO
64...60 JloctaTHbO
Mesnie 60 HezanoBinbHO
€ He3aanOBEj.Ha gOBan}’HKOBa p060T§ abo He fomymero
cTapToBuid peituHr MeHIre 30 OaniB

Po6ouy nporpamy HaBYaabHOI AucuuILTiHg (Cuiadyc):
CkJ1a1eHo CTapIuM BUKIIa1aueM Kadeapu 3aranbHoi ¢izuku 3adyroto Apremom ['eHHamiioBrIeM
YxBasieHo kadeaporo 3aranbHoi pizuku (mpotokon Ne 5 Bix 27.05.2025 p.).

IMoroxxeno Meroanunoro komiciero Paxynprery enextponiku (mporoxon Ne 06/2025 Bix 26.06.2025 p.).



