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BCTYII

[Iporpama HaBuanpHOI AucHUILTiHA “EJiekTpoamHamMika” ckiiajieHa BiJIMOBIIHO 10 OCBITHBO-
npodeciiftHoi (OCBITHbO-HAYKOBO1) MPOrpaMH MiATOTOBKH MEPIIOTO PiBHIO BUIIOI OCBITH —
OakasaBp

CHeUiaJbHOCTI (HaIpsAMY) 104 — ¢izuka Ta acTpoHOMIs

creniangizarii

1. Onuc HaBYAJIBHOI JUCHUILTIHHA

1.1 Mera Ta 3aBIaHHSA HaBYAILHOI JUCLMILTIHA

MeToro BUKJIaIaHHS HAaBYAIBbHOT AUCIUILTIHN «EekTpoanHaMika» € chopMyBaTH MOJIHOBI
VSIBJICHHS. CTYJEHTIB IIPO BJIACTHBOCTI Martepii, BUKIACTH 3 €IUHOI TOYKH 30pYy TEOPito
€JIGKTPOMArHITHOTO MOJIS Y BaKyyMi 1 B KOHIEHCOBAHUX CEPEIOBHUIIIAX.

1.2. OcHOBHI 3aB/IaHHs BUBYCHHS JUCIUILTIHU «EnekTpoarnHamikay

HABYHTH CTYJICHTIB

BUKOPHCTOBYBATH YSBJICHHS CHeliabHOI Teopii BiIHOCHOCTI,

BUDINIYBaTH PIBHSHHSA pPyXy 3apsay B TOJl JUid  PENATUBICTCHKOIO  Ta
HEPENATUBICTCHKOTO 3apsiy,

BHUpINIYBaTH PIBHIHHSA MakcBelia Uil eJeKTPOCTATUYHOTO, MarHiTOCTATUYHOTO Ta
JUTSL 3SMIHHOTO €JIeKTPOMArHiTHOTO MOJIs B BAaKyyMi Ta B CYIHIJIbHOMY CEpEIOBHIII,
KOPUCTYIOYHCh HABYAIBHOIO Ta JIOBIIKOBOIO JIITEPATypOr0, 00MPATH aJeKBATHI METOAH
BHPIIICHHS 33/]1a4 KJIACHYHOI eJICKTPOAMHAMIKH

Komnemenmnocmi, wo 3abe3neuyomvcsi OUCYUNTIHOW:

* 31aTHICTh PO3B’SI3yBaTH CKIIA/IHI CIeliaii3oBaHi 3a/1a4l Ta MpakTH4HI TpodeMu 3 Gi3uKu
Ta/abo acTpoHOMIi y mpodeciiiHii IisIpHOCTI a00o y Tpoleci MOAAIBIIOr0 HaBYaHHA, IO
nepea0davae 3acTOCYBaHHS NEBHMX Teopi 1 MeToAiB ¢i3uku Ta/abo acTpoHOMIi 1
XapaKTepU3yeThCs CKIAAHICTIO Ta HeBU3HauUeHIcTio yMOB (IK).

* 31aTHICTh JJ0 a0CTPAKTHOIO MUCIICHHSI, aHai3y Ta cunTe3y (3K-1).

* 3IaTHICTh 3aCTOCOBYBATH 3HAHHS y pakTHYHKUX cuTyamisx (3K-2).

* HaBuuku BUKOpHCTaHH iHpOpMaLiiiHUX 1 KoMyHiKaliiHIX TexHonorii (3K-3).

* 3MaTHICTh OyTH KpUTUYHKUM i camokpuTu4HuM (3K-4).

* 3natHicTh npuiiMaTu 00rpyHTOBaHI pimenHs (3K-5).

» HaBuuku mixkocobucticHoi B3aemoii (3K-6).

* 31aTHICTh OLIIHIOBATH Ta 3a0e3MeYyBaTH SKICTh BUKOHYBaHUX poOiT (3K-8).

* BusHaueHicTh 1 HATIOJIETIMBICTh MIOJI0 MIOCTABJICHHX 3aBlaHb i B3ATHX 000B’s13kiB (3K-9).

* 31aTHICTh CIIJIKYBAaTUCS AEPKABHOK MOBOIO SIK YCHO, TaK i mucbMoBo (3K-12).

* 3/1aTHICTH CHIIKYBATHCS iHO3eMHOI0 MOBOIO (3K-13).

* 3HaHHS 1 PO3YMIHHS TEOPETUYHOIO Ta €KCIIEPUMEHTAIbHOr0 0a3uCy Cy4acHol Pi3uku Ta
actponowmii (OK-1).

* 31aTHICTh MPAIIOBATH 13 HAYKOBMM OOJIaHAHHSM Ta BHUMIPIOBAJILHUMH IpHIaZaMH,
00pOoOIIATH Ta aHANII3yBAaTH pe3ynbTaTu AociikeHs (OPK-4).

* 31aTHICTh BHUKOHYBaTH OOYMCIIIOBAJbHI EKCIIEPUMEHTH, BUKOPHUCTOBYBATH YHCEIbHI
METO/M JIUIs PO3B’A3yBaHHA (PI3MYHUX Ta ACTPOHOMIYHMX 33]1a4 1 MOZETIOBAaHHS (DI3UYHUX CUCTEM

(DK-5).

* 3aTHICTh MOJIEITIOBATH ()i3UYHI CUCTEMH Ta aCTPOHOMIYHI siBUINA i mpouecu (DK-6).
* 31aTHICTh BUKOPUCTOBYBaTH 0a30Bi1 3HaHHS 3 (PI3UKH Ta acTPOHOMII JJIsl PO3YyMIHHS
Oy/Z0BU Ta MOBEIHKY MPUPOIHUX 1 INTYYHUX 00’ €KTIB, 3aKOHIB ICHYBAaHHS Ta €BOJIOLIT BeecBiTy

(DK-7).

* 3IATHICTH MPAIIOBATH 3 JUKEPEJIaMU HaBYaJIbHOI Ta HayKoBoi iHpopmarrii (PK-9).
* 37aTHICTh CAMOCTIHO HABUATHCS 1 OAHOBYBATH HOBI 3HAHHA 3 (DI3UKH, aCTPOHOMIT Ta
cymikuux ramyseit (OK-10).
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« VYcBimomieHHS mnpodeciiHUX eTHYHMX AacleKkTiB  (I3MYHUX Ta  acCTPOHOMIUHHMX

nociimkensb (OK-12).

+ OpienTariis Ha HAWBUILI HAYKOBI CTAHAAPTH - 00I3HAHICTH 1010 QyHAAMEHTATBHUX
BIJIKPUTTIB Ta TEOPiH, SIKi CYTTEBO BIUIMHYJIM HA PO3BUTOK (Di3UKH, aCTPOHOMII Ta 1HIINX
npupoannunx Hayk. (OK-13).

* 3marHicTh 3100yBaTH 10JJATKOBI KOMIIETEHTHOCTI Yepe3 BUOIPKOBI CKIa0BIOCBITHBOI
IporpaMu, caMoOCBiTy, HeopmaibHy Ta iHpopManbHy ocBiTy (PK-14).

1.3. KinbKicTh KpeauTiB 6
1.4. 3aranpHa KUIBbKICTh roauH 180

1.5. XapakTepuCcTHKa HaBUYAJIbHO1 AUCITUTLTIHI
JeHHa opMa HaBYaAHHS
HopmaTtuBHa
Pik miaroroBxu
3-it | 4-it
CemecTpu
6-it | 7-ii
Jlekmii
32 ropn. \ 32 rogx.
[TpakTryHi, ceMiHApCHKI
16 rox 16 rox.
JlaGopaTopHi
HeMae
CamocriitHa poOoTa
42 ron. 42 rop.
B tomMy uucni 5 roa. Ha miAroToBKY 10 B Tomy uucni 5 roa. Ha MiATOTOBKY 710
KOHTPOJIBHOT pOOOTH KOHTPOJIbHOI poOoTH Ta 10 roj. Ha BUKOHAHHS
IHAUBIAYaIbHOTO PO3PAaXyHKOBO-TpapiqHOro
3aBJIAHHS
Bup koHTpOMIIO:
‘ eK3aMeH

Ipumimka. Y 38’s13Ky 3 TAM, 1110 10 2021/2022 HavaapHOTO pOKY «EjeKTpoanHaMikay BUBYAIacs B 5 Ta 6 ceMecTpax,
KUTBKICTh KPEIHTIB Ta METOJH KOHTPOJIIO 32 HOBUMH ILIAHAMH JJIs 4 KypcCy IIe HE BH3HAUYCHI. ABTOPH MPOrpamMH
BpaxyBaJll KiJIbKICTh KPEIIUTIB Ta METOJIM KOHTPOJIO, siki Oysin B 2020/2021 HaBUaIbHOMY pOLIi.

1.6. 3arutaHoBaH1 pe3yabTaTH HaBUYAHHS

3riiHO 3 BUMOTaMH OCBITHBO-TIPO(ECiiiHOI MporpaMu CTYACHTH MOBUHHI JOCATTH TaKHX
pe3ynbTaTiB HaBUYAHHS:

3HaTH, PO3yMITH Ta OyTH 3JaTHMM 3acCTOCOBYBaTH Ha 0a30BOMY piBHI NPUHIMIIN Ta
METOJM MIKPOCKOIIYHOI Ta MAaKpOCKOMIYHOI eNeKTPOJMHAMIKU, €JIEKTPOJMHAMIYHI METOJIH,
aHaJi3zy, TIIyMaueHHsI, MOSICHEHHS 1 Kiacudikallii cyTi Ta MEXaHi3MiB pi3HOMaHITHUX (I3UYHHUX
SBMIL 1 MPOIIECiB, SAKI BiAOYBAIOThCA Y BaKyyMi Ta B CEpEJOBMILIAX 3 METOI0 pPO3B’S3yBaHHS
TUTIOBUX (DI3UYHUX 3a/1a4.

Bbytn 3pmatHuM  3actocoByBaTH  0a30Bi  3HAHHA ~ PO3JAUTY TEOPETUYHOI  (i3UKHU
"EnextpoauHamika" IS TOSICHEHHS OTpPUMaHUX JaHMX 1 mependaueHHs HOBUX HAyKOBUX
pe3yNbTaTiB, BMITH BIPOBAKYBaTH 3/100yTI (QyHIaMEHTadbHI 3HAHHS 3 LBOTO PO3IULY NPH
PO3po0IIi HOBUX HAyKOBHUX METOAMK, TOYHO Ta HAOJIMKEHO pO3B’sI3yBaTH piBHAHHSA MakcBeiia,
PO3paxoBYBaTH €JIEKTPOMATHITHI TOJIS B BAKYYMi Ta B CYIIIJILHUX CEPEIOBUIIAX.



IIpoepamui pezynomamu HaA8YaHH, WO 3a0e3NeYyIOMbC OUCYUNTIHOIN:

* 3HaTH, PO3YMITH Ta BMITH 3aCTOCOBYBATH Ha 0a30BOMY piBHI OCHOBHI IOJOXEHHS
3arajibHOi Ta TEOPETHUYHOI (P13UKH, 30KpEMa, KIIACUYHOI, PEISITUBICTCHKOI Ta KBAHTOBOT MEXAHIKH,
MOJIEKYJISIpHOT (Di3UKH Ta TEPMOJANHAMIKH, €IEKTPOMAarHeTU3My, XBHJIbOBOI Ta KBAHTOBOI ONTHUKH,
¢Gi3MKM aTOMa TaaTOMHOIO sApa A BCTaHOBJIEHHS, aHAI3y, TIIyMau€HHs, IMOSCHEHHs M
kiacudikamii cyTi Ta MEXaHi3MiB PI3HOMaHITHUX (Pi3UYHUX SIBHIL 1 IPOIIECIB I PO3B’A3yBaHHS
CKJIaIHHUX CIICI[iali30BaHMX 3a/1a4 Ta IPAaKTUIHUX pobsieM 3 ¢izuku ta/ado actponomii (ITPH-1).

* 3HaTu 1 po3yMiTH (i3UYHI OCHOBM ACTPOHOMIUHHUX SBHII: aHAJi3yBaTH, TIYMAa4yHTH,
MOSICHIOBATH 1 KJ1acu(ikyBaTH OyIOBY Ta €BOJIIOIII0 aCTPOHOMIYHHMX 00’ €KTiB BeecBiTy (miaHer,
3ip, MJIAHETHUX CUCTEM, TAIAKTHUK TOIIO), @ TAKOXK OCHOBHI (Di3UYHI IPOIIECH, SIKi B1IOYBAIOTHCS B
uux (ITPH-2).

* 3HaTH 1 pPO3YMITH EKCIIEPHUMEHTAIbHI OCHOBH (Di3UKU: aHaNI3yBaTH, OIMCYBATH,
TAYMA4YUTH Ta TOSCHIOBATH OCHOBHI €KCIICPUMEHTAJIbHI MiATBEP/KCHHS ICHYIOUMX (DI3MIHHX
teopiit (ITPH-3).

* 3HaTH OCHOBHI aKTyaJbHi IpobseMu cydacHoi ¢izuku ta actponomii (ITPH-5).

 OWiHIOBAaTH BIUIMB HOBITHIX BIJIKPUTTIB HAa PO3BUTOK Cy4acHOi (Pi3UKM Ta acTpOHOMIl
(ITPH-6).

* Po3ymiTn, aHami3yBaTH 1 MOSICHIOBAaTH HOBI HAyKOBiI pe3yJbTaTH, OAEpKaHI Yy XO.i
npoBeaeHHs Qi3UYHUX Ta aCTPOHOMIYHUX JOCIIKEHb BiIOBIAHO 10 creriam3amnii (ITPH-7).

* Matu 0a30Bi HaBUYKH CaMOCTIHHOTO HaBYaHHS: BMITH BiJIIYKOBYBAaTH NOTpPiOHY
iHpopMallil0 B JPYKOBaHUX Ta €JEKTPOHHUX JUDKepellaX, aHali3yBaTH, CHCTEMaTU3yBaTH,
PO3YMITH, TIyMa4uTH Ta BUKOPUCTOBYBATH ii JUIsl BUPIMIEHHS HAYKOBUX 1 MPUKIIAJIHUX 3aBIaHb
(ITPH-8).

* BMiTH ynopsiikoByBaTH, TIIYMauylTH Ta y3arajJbHIOBATH OJep)KaHi HAYKOBI Ta MPaKTHYHI
pesynbratu, pooutu BucHoBKU (ITPH-11).

* Pozymitu 3B’s130K (pi3uKu Ta/ab0 acTpOHOMIT 3 IHITMMH MPUPOTHIUYUMH Ta IHKCHEPHUMHU
HayKam#, OyTH OOI3HaHUM 3 OKpEMHUMH (BIAMOBIIHO O CHeliani3aiii) OCHOBHUMHU MOHATTAMU
MpUKIIaaHOi (Pi3MKH, MaTepialo3HABCTBA, 1HXKEHEP1i, XiMii, 610JI0TIT TOIO, a TAKOXK 3 OKPEMUMU
00’ekTaMu (TEXHOJOTIYHUMM TpOLEcCaMU) Ta TNPUPOAHUMH SBUINAMH, IO € MPEeIMETOM
JOCTIPKEHHS 1HIIUX HayK 1, BOAHOYAC, MOXKYTh OyTH npeaMeTaMu (p13M4HUX a00 aCTPOHOMIYHUX
nocnimkens (ITPH-13).

* 3HaTH 1 PO3YMITH poOJIb 1 Micle (i3UKH, aCTPOHOMIi Ta IHIIUX MPUPOJHUYUX HAYK Yy
3arajibHill CUCTEMI 3HaHb PO MPUPOAY Ta CYCHIJIbCTBO, Y PO3BUTKY TEXHIKH W TEXHOJOrIH Ta y
dopmyBaHHi cydacHoro HaykoBoro ceitorisiny (ITPH-17).

* Po3ymitu 3HaueHHs OI3MYHUX JOCHIUKEHb JUIs 3a0€3MEeUYeHHsS CTajJoro pPO3BHUTKY
cycrinberBa ([TPH- 22).

* Po3yMiTH icTOpiro Ta 3aKOHOMIPHOCTIpO3BUTKY (i3uku Ta actpoHomii (ITPH-23).

* Po3ymiTu Micue (i3MKHM Ta acTpOHOMIi y 3arajbHiii CHUCTEMI 3HaHb PO MPUPOAY 1
CYCIILJILCTBO Ta Y PO3BUTKY CYCHIJILCTBA, TeXHIiKH 1 TexHoxorii ([IPH-24).

* Martu HaBHYKH CaMOCTIHHOTO MPUIHSATTS PIlIEHb CTOCOBHO CBOiX OCBITHBOI TPAEKTOPIi Ta
npodeciitnoro po3zsutky (ITPH-25).

2. TEeMATHYHHI IVIaH HABYAJILHOI AUCIMILIIHA

6-ii cemecTp

Pozaia 1. CIIEINNAJIBHA TEOPISA BIIHOCHOCTI (CTB) TA PEJISITUBICTCBKA
MEXAHIKA
Tema 1. Ilpoctip Ta uyac y kmacuuHiii Mexaniui. [Ipunuun BigHocHocTi [amines Tta
neperBopeHHs ["anisnes.
Tema 2. IIpunuun BigHocHoCTi EifHInTelHA. EXCIepMeHTH, sKi Jie)KaTh B OCHOBI Teopii
BITHOCHOCTI.



Tewma 3. [leperBopenns Jlopenna. Hacniaku 3 neperBopens Jlopenma:
- 00MEXEHICTh MIBUAKOCTI MaTepiajJIbHUX TiJ;
- CKOPOYEHHS IOBKHHH PyXOMOT'O TijIa y HAMIPSIMKY PyXY; IE€pPETBOPEHHA 00’ €MY;
- BIIHOCHICTH OJHOYAaCHOCTI, BIIACHHI Yac;
- 3aKOH JI0JIaBaHHS IIBUAKOCTEH.

Tema 4. InTepBan Mix nmoAisiMu. [HBapiaHTHICTH IHTEPBATY BIAHOCHO NEPETBOPEHD
Jlopenna. Kimacudikaris intepBaiis. [IpocTopoBonomiOHi Ta yacomo i0H1 IHTepBaIH.
['eomeTpuuHe 3HaYCHHS NIepeTBOpeHb JlopeHna.

Tewma 5. YotupuBumMipHHii mpocTtip-yac. YHoTupuBUMipHiI BEKTOPH 1 TeH30pH. TeH30pHA
anreOpa Ta eJIeMEHTH TEH30PHOTO aHaJli3y B TPMBUMIPHOMY Ta B YOTUPUBUMIPHOMY IPOCTOPI.

Tewma 6. 4-mBUAKICTB Ta 4-MPUCKOPEHHs. PIBHOIPHUCKOPEHUH PYX pEIsSATUBICTCHKOT
YACTUHKH. 4-IMITYJIbC.

Tema 7. @ynkmis aii. @ynkmis Jlarpamka. PenaruBicTchki iMnyibe Ta eHepris. Enepris
cnokoro. dynkuis ['aminsToHa. [lepeTBopeHHs eHeprii Ta iMmynbey. 4-cuia.

Tema 8. 3iTKHEHHS YaCTUHOK B PENSATUBICTCHKIM MEXaHilli: po3naj i yTBOPEHHS
YaCTHHKH, PO3CISTHHS JIBOX YACTHHOK.

Tema 9. 4-TeH3op MOMEHTY iMIynbey. Paniyc-BeKTop EeHTpY iHepIii CHCTEMH YaCTHHOK.
3akoHM 30epeKEHHS B PEISTUBICTCHKIM MEXaHIIIl Ta X 3B’SI30K 3 BIACTHBOCTSAMU CUMETPIi 4-
POCTOPY.

Pozain 2. 3APSA/l B EJEKTPOMATHITHOMY I1OJII. PIBHSHHS
EJJEKTPOMATHITHOI'O IOJIS. IOCTIMHE EJJEKTPOMATHITHE IIOJIE B
BAKYYMI

Tema 10. EnemeHtapHi 4YacTHHKM B Teopii BigHOCHOCTI. Enexrpuunmii 3apsnm i
eJIEKTpOMarHiTHe nosie. Bzaemoais Mixk 3apsaKeHUIMH YaCTUHKAMH.

Tema 11. 4-morenmian moms. @ynkuis Jlarpamka i 3apsay B 30BHIIIHBOMY
eJIeKTpoMarHiTHoMy noui. Exepris Ta immynbsc 3apsay B noii. @yHkuis ['aminbToHA 3apsay B
HOJI.

Tema 12. PiBHSIHHA pyxXy 3apsAy B €JlE€KTPOMarHiTHOMY MOJi. 3B’SI30K HaNpy>KEHOCTeH
€JIEKTPUYHOIO0 1 MAarHITHOTO MOJIIB 3 MOTEHI1agamMu 1oJisi PIBHSHHS 3MIHU KIHETUYHOI €Heprii.

Tema 13. KaniOpyBanbHa (IpajiieHTHa) 1HBapiaHTHICTh MOTEHLIANIB €JIEeKTPOMAarHiTHOIO
TIOJISL.

Tema 14. 4-BumipHa Gopma piBHSAHHS pyXy 3apsiiy B noiii. TeH30p eIeKTpOMarHiTHOro
nosist. [leperBopenns Jlopennia uist €1eKTpOMarHiTHOTO moJis. [HBapiaHTH mosis.

Tema 15. IlocTiiiHe enekTpoMarHitHe nosie. Pyx peiasTuBICTCHKOrO 3apsay B MOCTIHHOMY
OJIHOPIJTHOMY EJIEKTPUYHOMY TOJIi. PyX pensiTUBICTCHKOrO 3apsiay B MOCTIHHOMY OJHOPIIHOMY
MarHiTHOMy moiqi. PyX pensTHUBICTCBKOrO 3apsily B MapajelbHUX IOCTIHHUX OJHOPITHHUX
€JIEKTPHYHOMY Ta MarHiTHOMY TOJISIX. PyX HEpeIsITHBICTCHKOTO 3apsay B EpeXperIeHIX MOIsX.
Enextpuunmii npeio.

Tema 16. Ilepma napa piBHsH MakcBenna: nudepeniiiina, iHTerpaibHa Ta 4-hopma.
OyHKIIA i1 111 CUCTEMH, 1110 CKJIAJA€ThCS 3 YACTUHOK Ta eEKTPOMArHiTHOTO MoJsl. 4-BUMipHa
ryctuHa ctpymy. Jpyra mapa piBHsSHb MakcBenna: 4-BumipHa, nudepeHiiiiiHa Ta iHTerpaibHa
¢dopma. PiBHsiHHS HenepepBHOCTI. [ToBHA crcTeMa piBHSAHB €EKTPOMArHITHOTO MOJIS.

Tema 17. I'yctuna eneprii 1 Bektop IloiiHTiHra. PiBHSIHHSA IS €JEKTpPOMAarHiTHHUX
noreHianiB. Kamibposka Jlopenna. I'paHn4Hi yMOBH 11 BEKTOPIB €JIEKTPOMArHiTHOTO TOJISL.
TeHzop  eHeprii-iMIynbCy  PESITUBICTCBKUX ~ YaCTHHOK.  TE€H30p  eHeprii-iMIyibCy
€JIEKTPOMArHITHOTO TOJIs. 3aKOH 30epeXeHHs IMIYNIbCY B €IEeKTPOJMHaMIlll. MaKCBeTiBChbKUI
TEH30p HAIPY)KEHB.

Tema 18. IlocriiiHe enekTpuyHe Mojie B BakyyMi. PiBHsHHS enekrpoctatuku. [lome
HEPYXOMOro TOYKOBOro 3apsnay. Ilome 3apsany, mo pyxaerbcs piBHOMIpHO. IHTerpyBaHHS
piBusHHA [lyaccona. Interpan Ilyaccona.
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Tewma 19. EnextpocratnyHe moJjie Ha JaJIeKUX BiJICTAHAX Bl CUCTEMU 3apsaAiB. JumonpHuUi
1 KBaJpymoJbHUH MOMEHTH. MynbTUNONbHI MOMeHTH. EHepris 1 cuim B3aemondii B
€JIeKTPOCTATUYHOMY TOJII.

Tema 20. Cucrema 3apsaiB y 30BHIIIHbOMY ToJ1i. EHeprist B3aemofii cucteMu 3apsiB i3
30BHILIHIM TOJEM, CHjJla Ta MOMEHT CHJIM, IO JII0Th HAa CHUCTEMY 3apsliB, B AUIOIHLHOMY
HaOmkeHHi. EHepris B3aeMo1ii 1BOX JHUITOMIB.

Tema 21. IlocriiiHe MarHiTHE Tojie B Bakyywmi. PiBHSHHS MarHitoctatuku. BextopHuit
MOTEHIIa]l 1 HANpPYKEHICTh MAarHiTHOTO IOJIsI CTalioHapHuX cTpymiB. 3akoH bio-Casapa.
®dopmyna Amrepa.

Tema 22. [locriliHe MarHiTHE MOJIe HA AAJEKUX BIJCTAHAX BiJl CHCTEMH PyXOMHUX 3apsiIiB.
MarsiTHU TUTIOJIBHUN MOMEHT. MarHiTHUH MOMEHT IIJIOCKOTO KOHTYPY 3 OCTIHHUM CTPYMOM.
MarsiTHii MOMEHT ISl CHCTEMH YacTUHOK. EHepris cranioHapHUX cTpyMiB. EHepris Ta cuim B
30BHINIHHOMY MOCTIHHOMY MarHiTHOMY IT0JIi B JUNOJIbHOMY HabmmxeHHi. Teopema Jlapmopa.

/-i cemecTp

Po3nin 3. EJIEKTPOMATI'HITHI XBWJIL. ITOJISA PYXOMUMX 3APAIB.
BUITPOMIHIOBAHHSA EJIEKTPOMATI'HITHUX XBUJIb

Tema 23. PiBHSIHHS €IEKTPOMArHITHOTO MOJIS Y BIZICYTHOCTI 3apsiAiB. XBUIbOBE PIBHAHHS.

Tema 24. Ilnocki enextpomarHiTi xBwii. Bekrop IloiinTiHra muockoi xBumi. Chepuyni
xBWIi. MoHoxpomarnuHi xBwii. Ilmocki MoHoxpomaTwuni xBwm. [lonspusarnis TmIOCKOi
MOHOXPOMAaTHYHOI XBHJIi.

Tema 25. Edekr [lomnepa. AGeparris cBiTia.

Tema 26. Po3kimaj enekTpoMarHiTHOTO IMOJIst Ha TUTOCK] XBHJI, MOHOXPOMATHYHI XBHIII Ta
IUIOCKI MOHOXpPOMAaTH4YHI XBWJi. PO3Kiajn mosis HEepyXoMOro TOYKOBOI'O 3apsly Ha IUIOCKI
xBuii.Tema 27. BracHi KOMMBaHHS €JIEKTPOMArHiTHOro mnosis. I'aminbToHOBa (opMma piBHSHB
€JIEKTPOMArHiTHOro noJjs. EnekrpomarHiTHe mosie sik CyKyNnHICTh TApMOHIYHUX OCLUJIATOPIB.

Tewma 28. Tlose cucteMu pyxoMux 3apsiIiB. 3ari3HIOBaIbHI oTeHIianu. [lone moBiasHO
pyxomoro 3apsny. [lorenmianu Jlienapa-Bixepra. HanpyxeHicTb mos.

Tema 29. HampyxeHicTh ToJif Ha Jajekux BijacraHsx. [lose BUIIPOMIHIOBaHHS.
EnextpuuHe AuIosibHE BUIIPOMIHIOBAHHS HEPENATHUBICTCHKOI CUCTEMH 3apsijiB. IHTEHCHBHICTh
TUTIOBHOTO ~ BUINPOMIHIOBaHHS. EnekTpuuHe KBaapyroibHE Ta  MAarHiTHE JIUTIOJBHE
BUIIpOMiHIOBaHHS. [lose BUnpoMiHiOBaHHS Ha OJIM3BKUX BiJACTAHSX.

Tema 30. BunpomiHtoBaHHS NiHiIHOT aHTeHH. Jliarpama HalpaBIeHOCTI.

Tema 31. Po3cisiHHS e1eKTpOMarHiTHUX XBUJIb BUIbHUMH 3apsgamu. @opmyna ToMmcoHa.

Tema 32. TanpbmyBanHS BunpomiHioBaHHAM. Cuia THpoMeHeBoro TtepTs. Mexi
3aCTOCYBaHHS KJIACHYHOI €JIEKTPOINHAMIKH

Poznin 4. PIBHAHHSA EJIEKTPOMAT'HITHOI'O ITOJIA B CYHIVIBHOMY
CEPEJIOBUIIIL. TIOCTIMHE EJJEKTPUYHE ITOJIE B CEPEJOBHIIIL NOCTIMHE
MAT'HITHE ITOJIE B CEPEJIOBHIIII

Tewma 33. MikpOCKOIIYHAN Ta MAaKPOCKOITIYHUM IMiIXOIH 10 PO3TISAY €IEKTPOMArHiTHUX
SIBUII B CEpeIOBUILI. Y cepeHEeHHs piBHAHb MakcBemia. CTOpOHHI Ta HaBeJleH1 3apsSau 1 CTPyMH.

Tema 34. EnextpocratuyHe mose NMpu HasiBHOCTI MPOBIIHUKIB. PiBHSHHS Ta rpaHU4HI
yMOBHU. MeTOoM BUPILTYBaHHS €JIEKTPOCTaTHUHUX 3a1a4. [1ojie ToukoBOro 3aps1y Npu HassBHOCTI
npoBiiHOT Kyii. Cuiy, 110 AiF0Th Ha MPOBIIHUK.

Tema 35. Enekrpocratnyne mosie B JieNEeKTpUKY. BekTop momspu3zamii aieleKTpHuKa.
BekTop mienekTpuuHoi iHAyKIii. JlieleKTpuaHa MPOHUKHICTD Ta JICICKTPUYHA CIPUHHATIUBICTS.
['pannyHi YMOBHU Ha IpaHUIl PO3JLTY IBOX CEPEIOBUIIL.

Tewma 36.I1ocTiiinuii enextpudaHuii ctpym. Tenzop nposinHocTi. Edexr Xomra.
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Tewma 37. IlocTiitHe MarHiTHe 1MoJjie B HEMPOBITHOMY CepeIoBHIII. BeKTOp HaMarHiYeHOCT.
MarniTHa cipuiHATIUBICTh. MarniTHa npoHUKHICTh. Kitacudikariiss MarHeTukis.

Tewma 38. 'pannyH1 yMOBH Ha TpaHUIll PO3AUTY IBOX CepeaOBHIN. MarHiTHe moJe
HOCTIHHHUX CTPYMIB.

Tema 39. Cunu, 1m0 Ait0Th HA JIICEKTPUKH Ta MAaTHETUKH.

Tema 40. PepomarueTusm.

Tema 41. MaruiTHi BIaCTUBOCTI HAAPOBITHUKIB.

Po3in 5. KBABICTAIIIOHAPHE EJIEKTPOMATHITHE MOJIE.
MOIUPEHHSA EJEKTPOMATHITHUAX XBWIb YV CYHIJILHOMY
CEPEJJOBMILI

Tewma 42. KBazicranionapHe HaOJIMKEHHS JIJIs1 MAarHITHOTO TTOJIS.

Tema 43. Ctpymu Dyko.

Tema 44. Ckin-edext. Po3noain nons ta ctpyMy B IPOBIAHUKY

Tema 45. KomiutekcHuit omip. €MHICTB B KOJII KBa3iCTalliOHAPHOTO CTPYMY.

Tema 46. YactoTHa aucriepcis AieICKTPUYHOT MPOHUKHOCTI. KOMIUIeKCHa JTieneKTpruiHa
nponukHicTh. CriBBigHOmeHnHs Kpamepca-Kpownira.

Tema 47. [TommpeHHs eIEKTPOMAarHITHUX CUTHAIIIB Y CEPEIOBHILI 3 Auciiepciero. [pymnosa
MIBUJIKICTH. J{ieeKTpruyHi BIIacCTUBOCTI I1a3Mu. HeniHiliHI cepeoBHIIa.

Tema 48. I'eomerpuuna omTHKa. 3aJOMJICHHS 1 BiJOMTTS €JIEKTPOMATHITHUX XBHJIb.
PiBHSHHS eiiKoHATY.

Tema 49. [TommpeHHs eNEKTPOMArHITHUX XBHIIb B 0OMEXKEHUX CepeIOBUINAX. XBHICBOIU
1 pe3oHaTopHu.

Tema 50. PiBHSIHHS €eKTpOAMHAMIKK PyXOMOT'0 cepefioBuilia. MaTepiaiabHi pIBHSIHHS AJIs
PYXOMHUX CEpeAOBHUIL. 3aKOHU IEPETBOPEHHS BEKTOPIB MMOJISI Ta MaTepiaIbHUX PIBHSIHD.
PiBHSIHHS MarHiTHOI riApoauHaMiki. MarHiToriIpouHaMivHI XBUIL.



3. CTpyKTypa HaBYAJIbHOI TUCHUILIIHUA

HazBu po3aimis i Kinexicte rogua
TeM Jenna popma
VYceboro y TOMY 9HCITI
1 i 120 1H] cp
1 2 3 4 5 6 7
6 cemecTp

Pozain 1. CIIEHIAJIBHA TEOPISA BIJHOCHOCTI (CTB) TA
PEJIATUBICTCBKA MEXAHIKA

Tema 1 3 1 2
Tema 2 4 2 2
Tema 3 6 2 1 1 2
Tema 4 5 1 1 1 2
Tema 5 7 2 2 1 2
Tema 6 6 2 1 1 2
Tema 7 5 1 1 1 2
Tema 8 5 1 2 2
Tema 9 4 2 2
Pasom 3a 45 14 8 5 18
po3migom 1

Poznin 2. 3APSIL B EJIEKTPOMATHITHOMY ITOJII. PIBHAHHSI
EJIEKTPOMATI'HITHOI'O I10OJISA. HIOCTIMHE EJIEKTPOMATI'HITHE IT1OJIE B

BAKYYMI
Tema 10 2 1 1
Tema 11 5 2 1 2
Tema 12 2,5 1 15
Tema 13 2,5 1 15
Tema 14 3,5 1 1 15
Tema 15 45 1 2 15
Tema 16 25 1 15
Tema 17 3,5 2 15
Tema 18 3,5 2 15
Tema 19 45 2 1 1,5
Tema 20 2,5 1 15
Tema 21 3 1 1 1
Tema 22 55 2 2 15
Pazom 3a 45 18 8 19
pozainom 2
Pazom 3a 6-ii 90 32 16 5 37
ceMecTp

7 cemecTp

Po3nin 3. EJIEKTPOMATI'HITHI XBWII. ITOJIA PYXOMUMX 3APA/IIB.
BUITPOMIHIOBAHHA EJIEKTPOMAT'HITHUX XBUJIb

Tema 23 3,5 1 1 1 0,5
Tema 24 2,5 1 1 0,5
Tema 25 3 1 1 1
Tema 26 4 1 1 1 1
Tema 27 2 1 1
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Tema 28

Tema 29

Tema 30

Tema 31

Tema 32

WINWININ

A

1

Pa3om 3a
po3aiiom 3

27

10

6

2

© (PR |RP|k|-

Poznin 4. PIBHSIHHA EJIEKTPOMATI'HITHOI'O IOJIS B CYHIVIBHOMY
CEPEJOBUIII. TIOCTIMHE EJEKTPUYHE I1OJIE B CEPEJOBHIIII.
HNOCTIMHE MATHITHE IIOJIE B CEPEJOBHIIII

Tema 33 2 1 1
Tema 34 7 2 2 2 1
Tema 35 4 1 2 1
Tema 36 6 1 2 2 1
Tewma 37 4 1 2 1
Tema 38 4 1 2 1
Tema 39 2 1 1
Tema 40 2 1 1
Tema 41 2 1 1
Pazom 3a
poszinom 4 33 10 10 4 9
Pozaia 5. KBABICTAHIOHAPHE EJIEKTPOMAT'HITHE ITOJIE.
MNOIMUPEHHSA EJIEKTPOMATI'HITHUX XBWJIb Y CYHIJIBHOMY
CEPEJJOBUIII
Tema 42 4 1 2 1
Tema 43 4 1 2 1
Tema 44 4 1 2 1
Tewma 45 3 2 1
Tema 46 3 2 1
Tema 47 3 1 1 1
Tema 48 3 1 1 1
Tema 49 3 1 1 1
Tema 50 3 2 1
Pasom sa 30 12 9 9
po3aiiom 5
Pasom 3a 7-ii 90 32 16 15 27
cemMecTp
Ex3amen
Yebororommn | 180 | 64 | 32 | 20 64
4. TeMH NPAKTHYHUX 3aHATH
Ne HazBa temn Kinbkictsb
3/ TOINH
1 2 3
1. | BekropHa i TeH30pHa anreOpa. [lepeTBOpeHHsI BEKTOPIB 1 TEH30PIB. 3
BekTopHuii aHamis.
2. | IleperBopenns Jlopenna. [HTepBaiu MixK HOTiSIMH. 2
3. | 4-BEKTOPHI 1 TEH30PH. 2
4. | PenaruBicTchka MexaHika. EHepris Ta iMIyJibC. 2
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1 2 2

5. | PenstuBictchki 3iTKHEeHHS. [IpykHI Ta HENPYKHI 3ITKHEHHS. 2
6. | Pyx 3apsay B eeKTPOMAarHiTHOMY HOJi. 3
7. | IleperBopenHs JIopeHna st €J1€KTPOMArHiTHOTO TOJISL. 3
8. | IlocTiiiHe eneKTpUYHE MOoJIe B BAKYYMI. 3
9. | IlocriitHe Mar"iTHE MOJIe B BaKyyMi. 3
10. | EnektpomariTHi XBuii. 3
11. | BunpoMiHIOBaHHS €IEKTPOMATrHITHUX XBUJIb. 2
12. | EnekTpocTaTuka NpoOBITHUKIB Ta JTICJICKTPUKIB. 2
Ycboro 3a 6-7 cemecTpn 32

5. Camocriiina podora

Toschenns w000 moeo, wo noguHer 3po0ouUmu cmyoenm nio Yac camocmitinoi pobomu.

1.

2.

[lo BciM HWXYe BKa3aHHMM TEeMaM OINPAIOBATH KOHCIEKTH JIEKIil, MPOYHUTATH
BiAMOBIHI naparpadu B migpyunukax [1-3].

Bukonatu camocTiiiHO Jomardi 3aBaadasa 1-12.
CaMoOCTIifHO pO3B’sI3aTH MPOTATOM 5 CEMECTPY Ta HPOTITroM 6 CEMECTpy IO OJHOMY
3aIPOIIOHOBAHOMY 1HJIMBITyaJIbHOMY PO3PaxXyHKOBO-TpaiqyHOMY 3aBJaHHIO Ta IOJATH
iX y BCTAaHOBJICHUH TEPMIH JIJIs IEPEBIPKH.

Bunu, 3micT camocTiitHOl po6oTn

Kinexicts
FOIUH

2

3

[Tpocrip Ta vac y kinacuunii Mexanini. [Ipuanun BizHOocHOCTI ["amines Ta
neperBopeHHs ["amines.

2

[Mpunnun BigHocHocTi ElHmnTedina. ExciepuMmenTH, siki JiekaTh B OCHOBI
Teopii BiTHOCHOCTI.

[TepetBopenns Jlopenna. JIBa ciocoOu BuBeeHHS TiepeTBOpeHb JlopeHta.
OOMexeHICTh IIBUAKOCTI TiT 3 HEHYJIhOBOIO Macoi. BiTHOCHICTH
onHouacHocTi. BuBenenns 3 mneperBopeHb Jlopenma dopmyn s
CKOPOUYEHHSI JOBXKHHU PyXOMOTO TiJIa Y HAaIPSAMKY pyXY, JUls IEpETBOPEHHS
00’eMy, MOHSATTSI PO BJIACHUI Yac, 3aKOHY JI0AaBaHHs MBUAKocTel. B Tomy
yuciai 1 yac miArTOTOBKU A0 KOHTPOJIBHOT poOOTH.

[TonsTTS 1HTEpBaALy MK ITOAISIMU. JloBEe/IeHHS 1HBap1aHTHICTI IHTEpBAIly
BiZTHOCHO niepeTBopeHb Jlopenna. Knacudikamuis intepanis. ['padiune
300pakeHHs 1HTepBaiiB. [ eomeTpruuHe 3HaUeHHS nepeTBopeHs JIopeHia.
B ToMy umcni 1 yac miAroOTOBKY 10 KOHTPOJILHOT POOOTH.

YoT1upuBuMipHuit npocTip-yac. BusHaueHHs TEH30py JOBUIBHOIO PAHTYy.
YoTupuBUMipHi BEKTOpH 1 TeH30pH. TeH30pHa anredpa Ta eleMeHTH
TEH30PHOT'0 aHaJIi3y B TPUBUMIPHOMY Ta B YOTUPUBUMIPHOMY IPOCTOPI.
3ropTaHHs TeH30pPiB, YOTUPUBUMIpHA AuMBeprexHiis. B Tomy uucni 1 yac
IiATOTOBKY JI0 KOHTPOJILHOI POOOTH.

Kinematuka B 4-mipocTopi: 4-IBUAKICTb Ta 4-prcKOpeHHs. JloBeeHHs
1HBap1aHTHOCTI KBaJpaTiB 4-IIBUJIKICTI Ta 4-IpUCKOpeHHS. PiIBHAHHS pyXy
Ta TPAEKTOPIi /I PIBHONPUCKOPEHOTO PYXY PENATHUBICTCHKOI YaCTHHKH. 4-
iMynbe. B ToMy uncii 1 yac niroToBKyU 10 KOHTPOJIbHOT pOOOTH.

Oynkuis aii. [Todynosa ¢pynkuii Jlarpanxa peasiTUBICTCHKOT YaCTHHKH.
PenstuBicTChKI IMITyJIBC Ta eHeprid. Exepris cniokoro. OyHKIIis
['aminbroHa. BuBeaeHHs popMyIn epeTBOPEHHSI €HEPrii Ta IMIYINbCY, 5K
KOMITOHEHT 4-BeKTOpa eHeprii-iMiynbCy. 4-cuna. B Tomy unci 1 gac
M1JITOTOBKH JI0 KOHTPOJIBHOI pOOOTH.
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[Tpy>xHi Ta HENPY>KH1 3ITKHEHHS] YACTUHOK B PENSATUBICTCHKIA MEXaHiIli.
3amadi mpo po3Maj i yTBOPEHHS YaCTUHKH, PO3CISTHHS IBOX YaCTHHOK.

4-TeH30p MOMEHTY iMITyJbCy. Di3uyHEe 3HAYCHHS HOTO KOMITOHEHT.
Paniyc-BekTop neHTpy iHepIlii cucTeMu YacTUHOK. [IOHSATTS 0THOPIIHOCTI
Ta 130Tpomii IPOCTOPY. 3aKOHU 30EpEKEHHS B PEIATHBICTCHKIA MEXaHiIli
Ta 1X 3B’S130K 3 BIACTHBOCTSIMH CUMETPIii 4-TIpOCTOPY.

10

EnemenrtapHi 4acTUHKYU B Teopii BiATHOCHOCTI. TOYKOBI 3apsiau.
Enextpuunmii 3apsj 1 eneKkTpoMardiTHe nojie. Bzaemois Mixk
3apsKEHIMH YaCTUHKAMH.

11

CxanspHuil Ta BEKTOPHHUM MOTEHIianu. 4-moteHmian nois. [Tooymosa
¢ynkuii Jlarpamka A 3apsay B 30BHIIIHBOMY €JIEKTPOMAarHiTHOMY TOJi.
3HaXOHKEHHS €HEPTii Ta IMITYJIbCY 3apsiay B 1o Ta GyHkIii ['aminbToHa
3apsiay B MOJIL.

12

BuBeneHHs piBHSHHS pyXYy 3apsy B €JIEeKTPOMarHiTHOMY ITOJI 3a
JIOTIOMOT 010 piBHAHB Jlarpamka. @opmy:, sSiKi OB’ A3YIOTh HAIIPY>KEHOCTI
€JICKTPUYHOTO 1 MAarHITHOTO IOJIB 3 IMTOTEHITIajJaMu 0Jis. PiIBHSHHS 3MiHU
KIHETHYHOI €Heprii, K HaCIiA0K 3 PiBHAHHA pyXy. B Tomy umncmi 0,5 gaca
IiAITOTOBKH 10 KOHTPOJILHOI pOOOTH.

1,5

13

JloBenenHns kaniOpyBanbHOI (Ipai€eHTHOI) IHBapiaHTHOCTI OTEHITIATIB
eJIEKTPOMAarHiTHoro noJjs. B romy uucni 0,5 yaca miaroToBKy 10
KOHTPOJIbHOI POOOTH.

1,5

14

3HaXO/KEHHS PIBHIHHS PyXY 3apsay B Mo B 4-BUMIpHIH Gopmi.
[ToGynoBa TeH30pY eNEeKTPOMArHiTHOTO MoJIst. BiaacTuBoCTi TEH30pY
€JIEKTPOMArHiTHOTO NoJisi. BuBeneHHs nepeTBopensb JlopeHna st
€JIEKTPOMArHITHOTO TIOJIS 32 JOTIOMOTOI0 3aKOHY TIEPETBOPEHHS 4-TEH30PY
2-ro paHry. [HBapiaHTH 1OJIs B TPUBUMIPHOMY Ta YOTUPUBUMIPHOMY
Bursii. B Tomy wnci 0,5 9aca miaroToBKu 10 KOHTPOJIBHOT pOOOTH.

1,5

15

[ToHATTS PO MOCTIMHE eNeKTpoMarHitTHe noJje. PilieHHs piBHSHHS pyxXy
PENSATUBICTCHKOIO 3apsy B MOCTIHHOMY OJJTHOP1IHOMY €JIEKTPUUHOMY
0JI1, B IOCTIHHOMY OJJTHOPITHOMY MarHiTHOMY IOJIl. B TapajelbHUX
HOCTIHHUX OJJHOPITHUX €EKTPUYHOMY Ta MarHiTHOMY noJisax. Pyx
HEPEIATUBICTCHKOTO 3apsily B MepexpemieHux noisx. B tomy yncni 0,5
yaca MiJIrOTOBKH 10 KOHTPOJIbHOI pOOOTH.

1,5

16

[Tepua napa piBHsIHS MakcBena y pi3Hux gopmax: qudepeHuiitiin,
iHTerpasnbHii Ta 4-gopmi. Ilo6ynoBa ¢pyHkuii Al 11 cUCTEMH, 110
CKJIA/IA€ThCS 3 YACTUHOK Ta €JIEKTPOMArHiTHOIrO MoJisl. 4-BUMipHa I'yCTHHA
cTpyMy. Busenenns apyroi napu piBHsSHb MakcBesuia 3 NpUHIUITY
HaitmeH1oi aii. [Ipyra napa piBHsiHb MakcBena: 4-BUMipHa,
nudepeHitiiiHa Ta inTerpaibHa (hopma. PiIBHAHHS HEIEpepBHOCTI SIK
HaACI0K piBHSAHb Makcmeria. @i3udHe 3HaAUYCHHS PIBHIHHS
HerepepBHOCTI. [IoBHa cucTema piBHSIHbD €IeKTPOMarHiTHOro nojs. B
tomy umcii 0,5 yaca miAroToBKy 10 KOHTPOIBHOI POOOTH.

1,5

17

['yctuna eneprii i Bektop [loiHTiHTra. PIBHSHHS U1 €IeKTpOMarHiTHUX
noteHuianiB. Kanioposka Jlopenua. I'panruHi yMOBHU 1J1 BEKTOPIB
€JIEKTPOMArHiTHOTO NOJIsl. TeH30p eHeprii-IMITyNIbCy PeIsTUBICTCEKUX
YaCTUHOK. TeH30p eHeprii-IMIyJIbCy €1eKTPOMAarHiTHOro Mmojsi. 3aKoH
30epexeHHs IMIYJIbCY B €JIeKTponHaMili. MakcBeITiBCbKHM TEH30p
HanpyxeHb. B Tomy umcii 0,5 gyaca miAroTOBKY 10 KOHTPOJIBHOI POOOTH.

1,5

18

[TocriitHe eneKTpUYHE Mo B BAKyyMi, CTBOpEHE HEPYXOMHUMH 3apsiIaMH.
PiBusHHS enexTpocTaTuky. [loie HEPYXOMOTo TOYKOBOTO 3apsTy.
3Hax0/PKEHHsI MOJIs 3apsily, IO PYXA€ThCsl pIBHOMIPHO, 32 JIOTIOMOT0I0

1,5
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nepetBopenb Jlopenua. [arerpyBanns piBHsHHs [Tyaccona. [nTerpan
ITyaccona. B Tomy umcimi 0,5 yaca miaroToBKH 10 KOHTPOJbHOI POOOTH.

19

Po3skitas enekTpocTaTHYHOTO TOJIS Ha TaJeKUX BIICTAHSAX BiJ CUCTEMU
3apsaniB B psan Tewnopa. JumonsHuii 1 KBaAPYHOJIbHHA MOMEHTH.
MynbTHnonsHi MOMEHTH. EHepris 1 cuiam B3aeMo/Iii B €EKTPOCTaTUIHOMY
noti. B Tomy umcii 0,5 yaca miAroToBKM 10 KOHTPOJIBHOT POOOTH.

1,5

20

Enepris B3aeMoii cucTeMu 3apsaiB i3 30BHILIHIM MOJIEM, CHJIa TA MOMEHT
CHJIH, 11O JIIOTh HAa CUCTEMY 3apsiB, B JUIOJIbHOMY HaOmkeHHi. Enepris
B33a€MOJIi1 IBOX EJIEKTPUYHHX JUMOIIB.

1,5

21

[TocTiline MarHiTHE MoJIe B BAKyyMi K TI0JI€ TTOCTIHHUX CTPpyMiB. PIBHSHHS
MarHiToCTaTHKH. BeKTOpHUII MOTeHIiall 1 HaNPYKEeHICTh MarHITHOTO TOJIS
cTarioHapHuX cTpymiB. 3akoH bio-CaBapa. dopmymna Amnepa.

22

Po3sxiiaz mocTiiHOro MardiTHOIO IOJISA Ha JAJIEKUX BiACTaHSX BiJ CUCTEMH
PYXOMUX 3apsiiB Ha MYJIBTHIIOJNI. MarHiTHUI JUIOTBHUNA MOMEHT.
Po3paxyHkn MarHiTHOro MOMEHTY IIJIOCKOTO KOHTYPY 3 TOCTIHHUM
CTPYMOM, MarHiTHOTO MOMEHTY JUIsl CHCTEMH YaCTUHOK. EHepris
CTalliOHApHUX CTPyMiB. EHepris Ta CuiM B 30BHIITHBOMY MOCTIHHOMY
Mar"iTHOMY I0JIi B JunojabHOMY HaOmmkeHH1. Teopema Jlapmopa. B Tomy
gucii 0,5 yaca miAroToBKY J10 KOHTPOJIBHOI pOOOTH.

1,5

23

XBUJIbOBE PIBHSHHS JIJIs MOTEHITIAIIB Ta IS HANIPYXKEHOCTESH Y
BIZICYTHOCTI 3apsiiB Ta cCTpyMiB. B ToMy umcni 1 roj1. Ha BUKOHAHHS
1HJIMBIyaTbHOTO PO3PaXyHKOBO-Tpa(hiqyHOro 3aBIaHHs.

1,5

24

Bumu enextpomaraiTHuX XBWIIb. [10CKi enekTpoMarHiTHi XBuii. Bekrop
[Toitarinra minockoi xBumi. Chepuuni XBuiii. MOHOXpOMAaTUYHI XBUJI.
[Tnocki MmoHOXpoMaTryHi XBuIi. [lossipu3artist I0CKOT MOHOXPOMATHYHOT
XBUIII.

0,5

25

EdexTt [omnmiepa. OcobmuBocTi perasTuBicTChKoro epexry Jlomnmiepa.
AGepaiiis cBiTIA.

26

Po3kiag enekTpoMarHiTHOTO MOJIsl Ha TIIOCKI XBHIII, MOHOXPOMATHUYHI1
XBWJI1 Ta TUIOCKI MOHOXPOMAaTHUYH1 XBUJIl. PO3KI1aj mosiss HepyxomMoro
TOYKOBOTO 3apsiAy Ha MI0cki XBwuii. B Tomy uncii 1 rod. Ha BUKOHAHHS
1HJMBIYaJIbHOIO PO3PAaXyHKOBO-Tpa(piqyHOIO 3aB/IaHHS.

27

BracHi KoluBaHHS €J€KTPOMAarHiTHOro mosi. PiBHAHHSA
€JIEKTPOMAarHiTHOTo noJjst y ¢popMi piBHAHB ['aminbTOoHA. Po3kian
€JIEKTPOMArHiTHOI'O MOJIsl HA CYKYNHICTh TAPMOHIYHUX OCLUJISITOPIB.

28

3ani3HIOBaIbHI1 MOTEHIIAIN JUIS [TOJISI CUCTEMH pyXoMuX 3apsaiB. [lome
JOBUIbHO pyxomoro 3apsany. [lorenuianu Jlienapa-Bixepra. HanpysxeHicTb
TIOJISI TOBUTBHO PYXOMOTO 3205]11y.

29

HanpysxeHiCTb 1oJIst TOBUIBHO PYXOMUX 3apsi/iB Ha JAJIEKUX BIICTaHAX.
BumnpomiHOBaHHSI €J1€KTPOMAarHiTHUX XBIIb. EnekTpruHe TumosibpHe
BUIIPOMIHIOBaHHS CUCTEMHU 3aps/IiB, 1110 PYXalOThCs MOBUIbHO. Popmyra
JUTSl ITHTEHCUBHOCTI JUTIOJILHOTO BUIPOMIHIOBaHHs. EnexTpuyune
KBaJPyNOJIbHE Ta MAarHiTHE TUTNIOJbHE BUMIpoMiHIOBaHHA. [lose
BUITPOMIHIOBaHHS Ha OJM3bKUX B1JICTAHSX.

30

Po3paxyHOK iHTEHCUBHOCTI BUITPOMiHIOBaHHS JiHIiHOT anTeHH. Jliarpama
HAIPaBJIEHOCTI.

31

Po3cisiHHSI eIeKTpOMarHiTHUX XBUJIb BUTBHUMH 3apsaamu. Gopmyna
TomcoHa.

32

["anpmyBaHHs BUNpoMiHIOBaHHAM. CHjia MpoOMEeHeBOro Tepts. Mexi
3aCTOCYBaHHS KJIACMYHOI eJIEKTPOAMHAMIKU
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33

YcepenneHHs piBHSIHb MakcBelIa sl CYIIIBHOTO CEPEIOBHIIIA.
CroponHi Ta HaBeAeH]1 3apsaau 1 cTpyMu. [IoHATTS GI3MYHO HECKIHYCHHO
MaJioro 00’emy.

34

PiBHSHHS Ta TpaHUYHI YMOBH €J1€KTPOCTaTHYHOT'O ITOJIS TP HAsIBHOCI
NpOBiAHKKIB. MeTOM BUPILTyBaHHS €JEKTPOCTATUYHUX 33]1a4, 30KpemMa
3aCTOCYBaHHS METOJY €JICKTPOCTATUYHUX 300paKeHb [UIs 3HAXOPKECHHS
MOJIs1 TOYKOBOT'O 3apsiy MPH HAasBHOCTI MPOBiAHOI Kymi. B Tomy umcni 2
roJl. Ha BUKOHAHHS 1HAWBIyaJIbHOTO PO3PaxyHKOBO-TpadiqHOro
3aBJIaHHSL.

35

Enexrpocrarndne nose B JieneKTpuky. [IoHSITTS po BeKTOp mossipu3altii
Ta BEKTOP JieNIeKTpUYHOI iHAYKI1. /lienekTpuyHa MpOHUKHICTH Ta
JieJIEKTpUYHA CIPUHHATIMBICTE. [ paHUYHI YMOBH Ha TPaHUIll PO3ALTY
JIBOX CEPEJIOBHIIL.

36

[Tocriiinuii enextpuynuii crpyM. Tenzop nposigHocti. Epext Xomna. B
TOMY YHCIIi 2 TOJl. HA BUKOHAHHS 1HIUBIyaTbHOTO PO3PaXyHKOBO-
rpagigyHOro 3aB/IaHHS.

37

[TocriifHe Mar"iTHE IMOJIe B HEMPOBITHOMY cepeoBHIIli. BexTop
HaMarHiyeHocTi. MarHiTHa ClipuiHATINBICTh. MarHiTHa MPOHUKHICTD.
Kracudikairist MarHeTHKIB.

38

BuBeieHHSI TpaHUYHUX YMOB Ha IPAHUII PO3ALUTY ABOX CEPEIOBHIIL.
MarsiTHe 1MoJie MOCTIHHUX CTPYMIB.

39

Cwn, o JIF0Th HA JIICJIEKTPUKH Ta MATHETHUKH.

40

BnactuBocti hepoMarHeTukis.

41

MarsiTHi BIaCTUBOCTI HaApoBiHUKIB. Edext Meiicaepa.

S

42

KBazicrarionapHe HaOIM>KEHHS AJI1 MarHiTHOTO nojis. B Tomy uucii 2
roJl. HA BUKOHAHHS 1HAUBIAYalIbHOI'O PO3PaXxyHKOBO-TpaiqyHOIro
3aBJaHHS.

43

Crpymn ®yko B MaCHBHUX MPOBIIHUKAX. B TomMy uncii 2 ros. Ha
BUKOHAHHS 1H/IMBIyaJIbHOTO PO3PAaXyHKOBO-Tpa(iuHOro 3aB/IaHHs.

44

Ckin-edexTt. Po3nozin moss ta ctpyMmy B IpoBITHUKY. [loBkKHa
3aryxaHHs. B ToMy umcni 2 roi. Ha BUKOHaHHS 1HAMBIIyaabHOTO
pO3paxyHKOBO-Tpa(igYHOTO 3aB/IaHHS.

45

KommuiekcHuit onip. €MHICTH B KOJI1 KBa3iCTalllOHAPHOTO CTPYMY.

46

YacToTHa qucnepcis aieeKTpuuHoi IpoHUKHOCTI. KommiekcHa
JienexkTpuyHa npoHukHicTh. CriBBigHomeHHs: Kpamepca-KpoHira.

47

[TommpeHHs eNeKTPOMAarHiTHUX CUTHAJIB y CEPEIOBUIII 3 TUCIIEPCIEIO.
['pynoBa mBuAKICTh. JlieneKTpr4HI BIaCTHUBOCTI 1a3mMu. HeminiitHi
cepenopuina. B Tomy uncni 1 rof. Ha BUKOHAHHS 1HAWBIAYaIbHOTO
PO3paxyHKOBO-TpaiqHOTO 3aBIaHHS.

48

[Tepexin BiA €1EKTPOIUHAMIKH JIO TEOMETPUYHOI ONITUKU. 3aKOHU
3aJIOMJIEHHS 1 BIIOUTTS €JIEKTPOMArHiTHUX XBWIb. PIBHSIHHS elikoHany. B
TOMY yHcli 1 roj. Ha BUKOHAHHS 1HMBIAYaJIbHOTO PO3PaXyHKOBO-
rpadiyHOro 3aBIaHHSL.

49

EnexTpomarHiTHi XBuIIi B oOMekeHUX cepenoBuinax. [Ipukmaau:
XBUJIEBOM 1 pe3oHaTopH. B Tomy umcni 1 rosi. Ha BUKOHaHHS
1HAMBIIYaJIbHOTO PO3PAXYHKOBO-Tpa(iuHOro 3aBJIaHHS.

50

EnextponnHaMiyH1 piBHSHHS ISl pyXOMOTI'O cepeoBuIna. MarepianbHi
PIBHSHHS JUI1 PyXOMHX CEpEIOBHIL. 3aKOHU NEPETBOPEHHS BEKTOPIB MO
Ta MaTepialbHUX PiBHSAHb. PIBHSHHS MarHiTHOI MIpOAMHAMIKY.
MarsiToripoanHaMigHi XBHIII.

Ycboro 3a 6-7 cemecTpu

84




15

6. InauBinyanbHi 3aB1aHHs
[HnuBinyanbHe pO3paxyHKOBE 3aBJIaHHS B 6-My ceMecTi.

7. MeToau KOHTPOJTI0
Pimenns 3a1a4 Ha MPaKTUYHUX 3aHATTSX, OMUTYBaHHSA, KOHTPOJIBHI POOOTH 32 OCHOBHUMU
po3ainamu, mepeBipka AOMAlIHIX 3aBAaHb, 3/1a4a y NMHUCHbMOBOMY BHIJISI Ta YCHHH 3aXHCT
1H/IMBITyaTbHOTO PO3PAaXyHKOBO-TPa(iuHOrO 3aBIaHHS B 6-My CeMecTpi, MMCbMOBUIN €K3aMEH.

8. Cxema HapaxyBaHH# 0aJiB
Ex3amen (7-cemectp)

[loTouynni KOHTPOITB, CAMOCTIHA POOOTA, IHANBIAyaIbHI 3aBIaHHS
KontpomnbHi
poboTH, . ) )
Po3- Po3- Po3- Po3- Po3- riependa- IH;II/I:;IG Pasom Enf«:; i};
min 1 I 2 i 3 i 4 a5 YyeHi ;}]; AL
HaB4YaJIbHUM a
TUTAHOM
(1
KOHTpONIBHA. | ©
poboTH B 6-y KI:)BCX
T10- T23- T33- T42- cemecTpi Ta .
T T 132 | Ta1 | T50 1 rpagiune
3aBJIaHHS Y
KOHTPOJIbHA 7-y cemectpi
pobotay 7-y
ceMecTpi)
5 5 5 5 5 10 +5 20 60 40 100

Jns 3apaxyBaHHs po3autiB 1-2 TpeGa HamucaTh KOHTPOJIBHY POOOTY Ta BHUKOHATH
JIOMAIITHI 3aBJaHHs 1 HaOpaTu y mijcymMKy He meHtne 10 Gaimis. Jls 3apaxyBaHHs po3airy 3 Tpeda
BUKOHATU JOMAIIIHI 3aBJaHHs Ta HaOpaTu y HiACYMKY He MeHuie 2,5 0aiiB, Ais 3apaxyBaHHS
po3auniB 4-5 Tpeba HamucaTH KOHTPOJIbHY poOOTYy, BUKOHATH JOMAIlHI 3aBJlaHHS U HaOpaTu y
HiICyMKYy He MeHIe 5 OaniB, Ui 3apaxyBaHHs po3JuTy 5 TpeOa BUKOHATH JOMAIIIHI 3aBJaHHS,
BUKOHATH Ta 3aXUCTUTH 1HAMBIAyallbHE PO3PAXyHKOBE 3aBJaHHS Ta HaOpaTh B MIJACYMKY He
meHme 12,5 6aniB. 3a iHOUBIAyalbHE PO3paXyHKOBE 3aBJaHHA Oad HapaxOBYIOThCA Micis Horo
ycHoro 3axucty (mo 10 6aniB 3a opopmienns ta g0 10 GaniB 3a yCHUMN 3aXHUCT).

Jis gomycky A0 MiICYMKOBOTO CEMECTPOBOTO KOHTPOJIIO CTYACHT IMOBUHEH 34aTH 5
po3iTiB Ta HaOpatH y miACyMKy He MeHie 30 OamiB.

Ex3amenaniinuii OineT CKiIagaeTbes 3 ABOX TEOPETHUYHHUX NHUTaHb Ta 3 JABOX 3ajad.
MakcumanpHu# 0a 3a KOXKHUM 3 MyHKTIB Outety — 10. J{mst yemimmHoi 3/1a491 MHCbMOBOTO €K3aMEHY
Tpeba HaOpaTu y miAcyMKy He MmeHmie 20 6amiB a 3aranom He meHme 50 6amiB 3a Bci BHIU
KOHTPOJTIO.

Kpurepii oniHOBaHHSI NMCbMOBOI eK3aMeHaNiitHOI podoTn

VY BiANOBIiJII HA TEOPETUYHE MUTAHHS CTYACHT MMOBHUHEH MPOJEMOHCTPYBATH 3HAHHS TeOpii
HaBYaJIbHOT JucuUUIUNHM «EjexTponuHamika» Ta ii MOHATIHHO-KaTeropiajJbHOIO amapary,
TEPMIHOJIOT11, TOHATH 1 MPUHIIMIIIB TPEIMETHOI 007aCTi AUCHUILTIHY.

MakcumanbHi Oanu BHCTABISIOTHCS B pasl YiTKOi, JIOT1YHOI, MOCTIAOBHOI BIAMOBIAI Ha
MOCTaBJIEHE MUTAHHS, 3 BUBOJAAMU OCHOBHUX (opMyJ1, POPMYITIOBAHHIM (DI3UYHUX 3aKOHIB

VY nporieci OLiHIOBaHHS TEOPETUYHUX 3aBJaHb €K3aMEHAI[IHHOTO O171eTy BPaXOBYIOThCS:

— IOBHOTA PO3KPUTTS NMUTaHHSA (2 Gann);
— yMiHHS 4YiTKO (OpPMYJIIOBATH BU3HAYEHHS (I3UYHUX TIOHATH, TEPMIHIB Ta
MOSICHIOBATH iX (2 O6ann);
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— 3/aTHICTb apryMEHTYBaTH OTpUMaHy BiANoBiab (2 6anm);

— 3JaTHICTh pPOOWTH AaHANITHYHI MIpKyBaHHS, TOPIBHSAHHA, (OPMYIIOBAHHS
BHCHOBKIB (2 Oann);

— JIOTiYHA MOCTi0OBHICTh BUKJIAJICHHS MaTepiany y BiIMIOBiAl Ha 3aBaaHHsA (2 6ann).

Pimenns 3amad moBuHHI OyTH OOTpYHTOBaHHMMH, 3 MOCWJIAHHSM Ha BiAMOBiNHI (i3uyHI
3aKOHU Ta PIBHSAHHS, SIKI 3aCTOCOBYIOTHCS NPH PIlICHHI, 3 MOCIIJOBHUMH PO3paxyHKaMu BCiX
OCHOBHHUX (OpMYJI, TIOBEICHUM JI0 KIHIIEBOTO PE3yJbTaTy 3 YiTKOI BIIMOBIII0 HAa IMOCTaBIICHE
MMTaHHA. 3a pillleHHs 3a1a4i (MPaKTUYHOTO 3aBJIaHHS) HAPAXOBYIOTHCS TakKi Oaju:

1. 3aBpmaHHs po3B’s3aHO Ha OLIHKY 10 OamiB y BUMAAKY, KOJIHU CTYJCHT OTPUMAB IPaBHIbHY

BIJINTOB1/Ib 1 MPOJIEMOHCTPYBAB METO/ 1 CIIOCIO ii OTpUMaHHS.

2. 3aBmaHHS PO3B’SA3aHO HA OIIHKY 8-9 OaliB, KOJHM CTYIEHT HE OTPUMaB IPAaBHIbHY
BIJIMIOBi/Ib, aJI€ IPOIEMOHCTPYBAB BipHUI METON 1 crtociO i1 OTpuMaHHS.

3. 3aBmaHHS pPO3B’SA3aHO YACTKOBO HAa OIIHKY 5-7 0aiiB, KOJM CTYIEHT HE OTPUMaB
NpaBWIbHY BiJAIMOBi/Ib, ajieé YaCTKOBO PO3B’s3aB 33/ady Ta OTPUMAB JIEsKi MPOMDKHI
pe3yJsbTaTy.

4. 3aBnaHHS pO3B’s3aHO Ha OLIHKY 0-4 OaiiB, KOJU CTYAEHT HE OTPUMAB MPABUIIbHY
BIJITIOBi/Ib, TPUYOMY METO/T 1 CITOCIO pO3B’sI3aHHs 3aBIaHHs OyJIM HE BipHUMU.
Ex3ameH 31aHMi, AKII0 CYMApHA OLIHKA 32 NMCbMOBY €K3aMeHalliiiHy po0oTy He
Menue 20 6asiB, a cymapuuii nigcymkoBuii 6a;1 He menue S0 6asis.

Ixana ouiHIOBaHHSA

Cyma OamiB 3a Bci Buau | OLiHKa 32 HallIOHAJIBHOIO MIKAJIO0
HABYAIPHOL  MIIBHOCTL | fpppg YOTHUPHUPIBHEBOT JUTSL TBOPIBHEBOI
HPOTATOM CEMECTPY [IKAJINA OIIHIOBAHHSA IIKAJIHA OLIIHIOBAHHSI
90 — 100 BIIMIHHO
70-89 no0pe
3apaxoBaHO
50-69 3aJI0BLJILHO
1-49 HE3a/I0BUILHO HE 3apaxoBaHO

9. Pexomeni0BaHa Jirepatypa

OcHoBHa JiTeparypa

1. L.D.Landau, E.M.Lifshitz. The classical Theory of Field. Course of Theoretical Physics. V. 2.
Butterworth Heinemann, 1994. — 428 p.

2. L.D.Landau, E.M.Lifshitz. Electrodynamics of Continuous Media. Course of Theoretical Physics.
Pergamon press, 1960. — 417 p.

3. A.M.®enopuenko. Teopernuna dizuka. Tom 1. Knacnyna mexanika i

enextponunamika. K.: Bumia mkomna, 1992

B.J.Cyraxos. Teopernuna di3uka. Enexrponunamixa. K.:Buma mkona, 1974

6. V.V.Batygin, I.N.Toptygin. Problems in electrodynamics. Academic Press, 1978

o
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JonomixHa Jiiteparypa

1. 30ipHHK 33724 3 BEKTOPHOI'O Ta TEH30PHOI'O YUCICHHS: HAaBY. ITOCIO. IS CTYICHTIB
(hiznynux pakyabTeTiB yHiBepcHuTeTiB / M.D. Jlegueii, M. A. Pasymosa, O. B.
Pomanenko, B. M. Xotainues. — K.: Bugasando-nosirpadiuauii neatp "KuiBchkuii
yHiBepcutet, 2010. — 129 c.

2. E.Taylor, J.Wheeler. Spacetime physics. Introduction to special relativity. W.H.Freeman
and Company, 1992. — 312 p.
3. J.D.Jackson. Classical Electrodynamics, John Wiley, 1975. — 848 p.

10. Ilocunanns Ha indopmaniiiHi pecypcu B IHTepHeTi, Bineo-jexkuii, inie
MeTOoAMYHe 3a0e3MmeyeHHs

1. Yu6oBi marepianu Ha caldTi Kadeapu TEOPETUYHOI Pi3UKU

http://kaf-theor-phys.univer.kharkov.ua/ukrainian/for%20students study ukr.html

http://kaf-theor-phys.univer.kharkov.ua/ukrainian/for%20students ref ukr.html

3. Marepianu Maccauycercbkoro TexHomnorignoro [ncturyty, CHIA. Kype nexiiii
«Enexrpomarnitaa Teopis» npod. JI.JIesirora (Prof. Leonid Levitov, MIT USA)
http://ocw.mit.edu/courses/physics/8-311-electromagnetic-theory-spring-2004/

4. YacTuHH, 5Ki CTOCYThCS Teopii 1o, 3 Bieokypcis npod. P.I1lankapa Hensckuii yausepcuter
(R.Shankar, Yale University). (OcunoBu ¢ismkn [ Ta  OcHOoBH  ¢izuku 1)

http://oyc.yale.edu/physics/phys-200 , http://oyc.yale.edu/physics/phys-201

4. ITinpy4HUKH B €IeKTpOHHOMY (hopMmaTi

https://ia903206.us.archive.org/4/items/landau-and-lifshitz-physics-textbooks-
series/\Vol%202%20-%20Landau%2C%20L ifshitz%20-
%20The%20classical%20theory%200f%20fields%20%284th%2C%201994%29.pdf

https://ia902704.us.archive.org/3/items/ost-physics-landaulifshitz-
electrodynamicsofcontinuousmedia/LandaulLifshitz-ElectrodynamicsOfContinuousMedia.pdf

https://ia601302.us.archive.org/10/items/ClassicalElectrodynamics2nd/Classical%20Electrodyna
mics%202nd.pdf

https://ia801301.us.archive.org/22/items/SpacetimePhysicsIntroductionToSpecialRelativityTaylo
rWheelerPDF/Spacetime%20Physics%20-
%20Introduction%20t0%20Special%20Relativity%20[ Taylor-Wheeler]PDF.pdf
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