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BCTYII

[Iporpama HaBuanpHOI AucHUILTIHE “EJiekTpoamHamMika” ckiiajeHa BiIMOBIIHO 10 OCBITHHO-
npodeciiiHol (OCBITHRO-HAYKOBOI) MPOTpaMyl MiATOTOBKH TEPIIOrO PiBHIO BUINOI OCBITH —
OakanaBp

CHeUiaJbHOCTI (HampsAMY) 104 — ¢izuka Ta acTpoHOMIs
creniangizarii

1. Onuc HaBYAJIBHOI JUCHUILTIHHA
1.1 Mera Ta 3aBIaHHSA HaBYAILHOI JUCLIMILTIHI
MerToro BUKJIaIaHHS HaBYAIbHOT AuctuIuiing «Enekrpoannamika» € copMyBaTu mojboBi
VSBIICHHS CTYACHTIB TIPO BJIACTUBOCTI Martepii, BHKJIACTH 3 €AWMHOI TOYKH 30py TEOPito
€JIEKTPOMATHITHOTO TIOJISl Y BaKyyMi 1 B KOH/IEHCOBAaHUX CEPEIOBHUIIIAX.
1.2. OcHOBHI 3aBIaHHS BUBUEHHS TUCHUILIIIHN « EIeKTpoauHaMiKay
HABYHTH CTYJICHTIB
- BUKOPHCTOBYBATHU YySBJICHHS CIE1aIbHOI TeOpii BITHOCHOCTI,
BUpINIYBaTH pIBHSHHSA pyXy 3apsay B TOJI JUId  PENATUBICTCHKOIO  Ta
HEPESATUBICTCHKOTO 3apsiay,
- BHpINIYBaTH PIBHSHHSA MakcBeiia i €IeKTPOCTaTUYHOT0, MarHiTOCTATUYHOTO Ta
JUTSL 3SMIHHOTO €JIeKTPOMArHiTHOTO MOJIs B BAKyyMi Ta B CYLIJIbHOMY CEpEeIOBHILI,
- KOPHCTYIOUHCHh HAaBYAJIHHOIO Ta JIOBIAKOBOIO JIITEPATYPOIO, 0OMpaTH aIeKBaTHI METOIN
BUPIIIECHHS 33/1a4 KJIACHYHOT €JICKTPOIUHAMIKH

Komnemenmnocmi, wo 3abe3neuyiomvcs OUCYUniinoi:

* 3/1aTHICTh PO3B’sA3yBaTH CKJIA/IHI CIIeliali30BaHi 3a/jaui Ta IpakTU4HI Ipo0iaeMu 3 Gi3uku
Ta/abo acTpoHOMIi y mpodeciiiHii IiSIbHOCTI a00 y Tpoleci MOAAIBIIOr0 HAaBYaHHA, IO
nepeadavae 3acTOCYBaHHS NEBHMX Teopid 1 MeroaiB (isuku Ta/abo acTpoHOMIl 1
XapaKTepU3YEThCSI CKIIAJHICTIO Ta HeBU3HaueHIcTio yMoB (IK).

* 371aTHICTh 0 a0CTPAKTHOIO MUCICHHSI, aHaizy Ta cunte3y (3K-1).

* 3IaTHICTh 3aCTOCOBYBATH 3HAHHS y MPaKTHUHKUX cuTyaisx (3K-2).

* HaBuuku BUKOpHCTaHH iHpOpMaIIiiiHUX 1 KoMyHiKamiiHux Texnomnorii (3K-3).

* 3MaTHICTh OyTH KpUTUYHKUM i camokputu4HuM (3K-4).

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

» HaBuuku mixkocobucticHoi B3aemoii (3K-6).

* 31aTHICTh OLIHIOBATH Ta 3a0e3MeYyBaTH SIKiCTh BUKOHYBaHUX pooit (3K-8).

 Bu3HaueHiCTh 1 HATIOJIETIMBICTH MIOJI0 MIOCTABJICHHX 3aBJaHb i B3ATHX 000B’s13kiB (3K-9).

* 3IaTHICTH CHUIKYBAaTUCS JEPKaBHOIO MOBOIO SIK YCHO, Tak i muchbmoBo (3K-12).

* 3IATHICTH CHIIKyBaTUCS iHO3eMHO0 MOBOMO (3K-13).

* 3HaHHA 1 PO3yMIHHSI TEOPETUYHOIO Ta EKCIIEPUMEHTAIBHOTO 0a3ucy cy4acHoi Gi3uku Ta
actpoHomii (OK-1).

* 31aTHICTh MpaloBaTH 13 HAYKOBUM OOJIQJHAHHSAM Ta BHUMIPIOBAIBHUMH NpUIIaJaMH,
00pOoOJIATH Ta aHANI3yBaTH pe3yibTaTh AociimkeHs (DK-4).

* 31aTHICTh BUKOHYBaTH OOYMCIIOBAJIbHI EKCIIEPUMEHTH, BHUKOPHUCTOBYBAaTH YHCENbHI
METO/IH JUTs PO3B’I3yBaHHS (PI3UYHUX Ta ACTPOHOMIYHMX 337124 1 MOJICTFOBaHHS (DI3UYHUX CUCTEM
(DPK-5).

* 3aTHICTh MOJICITIOBATH (Bi3UYHI CHCTEMH Ta aCTPOHOMIYHI siBUINa i poreck (DK-6).

* 31aTHICTh BUKOPUCTOBYBaTH 0a30Bi 3HaHHSA 3 (PI3UKM Ta acTPOHOMIi Ui PO3YyMiHHSA
OyZ10BM Ta MOBEAIHKH NMPUPOIHMX 1 IITYYHUX 00’ €KTIB, 3aKOHIB iICHYBaHHS Ta eBoJtolii BeecBity
(DPK-7).

* 3/1aTHICTP MPAIIOBATH 3 JUKEPEIaMU HaBYaIbHOI Ta HayKoBOi iHpopmarrii (PK-9).

* 37aTHICTh CAMOCTIIHO HABUATHCS 1 OAHOBYBAaTH HOBI 3HAHHS 3 (DI3UKH, aCTPOHOMII Ta



cymikuux ramyseit (OK-10).

 VYcBigoMieHHS POQeciiHIX eTHYHHUX ACTIEKTIB (DI3UYHUX Ta aCTPOHOMIYHUX JTOCHIKCHb

(PK-12).

 OpienTariisi Ha HAMBHIII HAYKOBI CTAHIAPTH - 0013HAHICTD MO0 QyHIaMEHTATLHUX
BIJIKPUTTIB Ta TEOPIii, IKI CYTTEBO BIUIMHYJIM HA PO3BUTOK (PI3UKH, aCTPOHOMII Ta 1HIINX
npupoaHrunx Hayk. (DK-13).

* 3maTHiCTh 3100yBaTH J10IATKOBI KOMIIETEHTHOCTI Yepe3 BHOIPKOBI CKJIAZI0B1 OCBITHBOT
IpOrpaMu, CaMoOCBiTY, HehopmaibHy Ta iHpopmanbHy ocBiTy (DPK-14).

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

1.5. XapakTepucTUKa HaBYAJIbHO1 AUCITUTLTIHI
JeHHa opma HaBYaHHS
HopwmaTtrBHa
Pik miaroroBku
3-it | 4-it
Cemectpu
6-it | 7-it
Jlekmii
32 ron. \ 32 rog.
[IpakTryHi, ceMiHApCHKI
16 ron. \ 16 rox.
JlaGoparopHi
HEMae
CamocriitHa poOoTa
42 ron. 42 rop.
B tomy umcni 5 ros. Ha miAroToBKY 10 B Tomy umcni 10 rosa. Ha miaroToBKY 10
KOHTPOJILHOI poO0TH KOHTPOJIbHOI poOoTu Ta 10 roa. Ha BUKOHAHHS
IHIAUBIAYaIbHOTO PO3PaxyHKOBO-TpagidHOIro
3aBIaHHS
Bua koHTpOMIO:
‘ eK3aMeH

1.6. 3arutaHoBaH1 pe3yJbTaTH HaBUYaAHHS

3riiHO 3 BUMOTaMH OCBITHBO-TIPO(eCciiiHOI MporpaMu CTYJEHTHU MOBUHHI JOCATTH TaKHX
pe3yibTaTiB HaBUYAHHS:
3HaTH, pO3yMITH Ta OyTH 3JaTHHUM 3aCTOCOBYBAaTH Ha 0a30BOMY piBHI NPUHIMIN Ta METOJU
MIKPOCKOITIYHOT Ta MaKpOCKOIIYHOI €JIeKTPOJUHAMIKH, E€JIEKTPOJMHAMIYHI METOIH, aHalizy,
TIIyMaueHHsl, TOSCHEHHs 1 Kiacugikauii cyTi Ta MeXaHi3MiB Pi3HOMAaHITHUX (DI3MUHUX SIBHIL 1
MPOIIECiB, sIKI BIIOYBAIOTHCSA y BaKyyMi Ta B CEPEIOBHUINAX 3 METOI PO3B’SI3yBaHHS THUIIOBHX
¢bi3n4yHMX 3a1a4.
BbyTu 31aTHUM 3acTOCOBYBaTH 0a30Bi 3HAHHS PO3ALTYy TeopeTudHoi ¢i3uku "Enekrponnnamika”
JUIA TIOSICHEHHS OTPUMAaHUX JaHMX 1 TependaueHHs HOBUX HAyKOBHUX pe3yJbTaTiB, BMITH
BIIPOBA/KYBAaTU 3100yTi (pyHIaMEHTadbHI 3HAHHSA 3 LBOIO PO3AUTY MHPH PO3pOOIl HOBHX
HAYKOBUX METOJIMK, TOYHO Ta HAOJIMKEHO PO3B’s3yBaTH piBHSHHS MakcBemia, po3paxoByBaTu
€JICKTPOMArHITHI MOJISl B BAKYYMi Ta B CYIIJILHUX CEPEIOBHUIIAX.

IIpozpamni pe3ynomamu HaAGUAHH, WO 3a0e3neUyIOmMbCsa OUCYUNTIHOIO!
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* 3HaTH, PO3YMITH Ta BMITH 3aCTOCOBYBaTH Ha 0a30BOMY piBHI OCHOBHI IOJIOKEHHS
3arajabHOI Ta TECOPETHYHOT (Di3UKHU, 30KpeMa, KIIACUIHOI, PESITHBICTCHKOT Ta KBAHTOBOT MEXaHIKH,
MOJIEKYJISIPHOI (P13UKH Ta TEPMOINHAMIKH, €JIEKTPOMAarHeTU3My, XBHJIbOBOI Ta KBAHTOBOI ONTHUKH,
¢i3ukM aromMa Ta aTOMHOTO s[pa JUIs BCTAHOBIICHHS, aHAJi3y, TIyMadeHHs, MOSICHEHHS M
kiacudikarii CyTi Ta MEXaHI3MiB PI3HOMaHITHHX (DI3UYHUX SBHIIL 1 MPOIIECIB NI PO3B’I3yBaHHS
CKJIaJIHUX CIICIIali30BaHMX 3a/1a4 Ta NpaKTHYHHUX poOiieM 3 ¢i3uku ta/abo actponomii (ITPH-1).

* 3Hatu 1 po3ymiTH (i3UYHI OCHOBU ACTPOHOMIYHHMX SIBHII aHAII3yBaTH, TIYMauyWTH,
MOSICHIOBATH 1 KnacudikyBaTu OyI0OBY Ta €BOJIOIII0 aCTPOHOMIUHUX 00’ €KTiB BeecBiTy (TutaHer,
3ip, TUTAHETHUX CUCTEM, TaJJaKTHUK TOIIO), @ TAKOK OCHOBHI (p13MYHI MTPOIIECH, 5K BIIOYBAIOTHCS B
uux (ITPH-2).

* 3HaTH 1 pO3YMITH EKCIEPUMEHTAIbHI OCHOBU (I3MKU: aHaTI3yBaTH, OIMCYBAaTH,
TIYMAuuTH Ta MOSICHIOBATH OCHOBHI €KCIIEPHUMEHTAJIbHI MIATBEP/KCHHS ICHYIOUUX (Pi3UUHUX
teopiit (ITPH-3).

* 3HaTH OCHOBHI aKTyaJibHi Ipo0sieMu cyyacHoi (isuku ta acrporomii (ITPH-5).

* OuiHIOBaTH BIUIMB HOBITHIX BIJIKPUTTIB Ha PO3BUTOK Cy4acHOi (Di3UKM Ta acCTPOHOMIi
(ITPH-6).

* Po3ymitu, aHamizyBaTu 1 MOSCHIOBAaTH HOBI HAyKOBI pe3ylbTaTH, OAEpXkKaHi y XOi
npoBeeHHS (QI3UYHUX Ta ACTPOHOMIYHUX TOCIIKEHD BioBiHO 10 cremiatizarii (ITPH-7).

* Matu 0a30Bi HAaBHYKH CaMOCTIHHOTO HABYaHHsS: BMITH BIiAIIYKOBYBaTH MOTPiOHY
iHpopMalifo B APYKOBaHMUX Ta EJICKTPOHHUX JDKEpeNax, aHali3yBaTH, CHCTEMAaTHU3YBaTH,
PO3YMITH, TIYMAaUUTH T4 BUKOPUCTOBYBATH i JUIs BUPILICHHS HAYKOBHX 1 MPUKJIAJAHUX 3aBJaHb
(ITPH-8).

* BmiTH ynopsikoByBaTH, TIIyMauyuTH Ta y3arajJbHIOBAaTH OJiepKaHI HAyKOBI Ta MPAKTUYHI
pesyabTatu, pooutn BucHoBKH ([TPH-11).

* Po3ymitu 3B’s130K (hi3uKu Ta/ab0 acTpOHOMIT 3 IHITUMU MPUPOJIHUIUMH Ta 1HKEHEPHUMHU
HayKaM#, OyTH 0013HAHUM 3 OKpEeMHUMH (BIAMOBIAHO 10 CHeIiajizaiii) OCHOBHUMH MOHSITTSIMU
NpUKIaaHOI (i3MKH, MaTepialo3HaBCTBa, 1H)KeHepii, XiMii, 610J10T1i TOIIO, @ TAKOXK 3 OKPEMUMHU
0o0’exTaMu (TEXHOJIOTIYHUMH IIpolLecaMH) Ta NPUPOJHUMHU SBHILIAMHU, IO € TPEAMETOM
JOCIIJKEHHS 1HIIUX HAYyK 1, BOJHOYAC, MOXKYTh OyTH NpeaMeTaMu Gpi3nyHuX abo aCTpOHOMIUHUX
nocnimkens (ITPH-13).

* 3HaTU 1 PO3yMITH poJib 1 Micie (i3uKH, acCTPOHOMIi Ta IHIIMX HPUPOAHUYMX HAYyK Y
3arajbHiil cucTeMi 3HaHb PO MPUPOAY Ta CYCIHIIBCTBO, Y PO3BUTKY TEXHIKU i TEXHOJOTIH Ta y
dbopmMyBaHHi cydacHOro HaykoBoro citormsay (ITPH-17).

* Posymitu 3HaueHHd GI3MUHUX JOCHIIKEHb JJs 3a0€3€UeHHsl CTajloro PO3BUTKY
cycminsctBa (ITPH- 22).

* Po3ymiTH icTOpit0 Ta 3aKOHOMIPHOCTI pO3BUTKY (hisuku Ta actpoHomii (ITPH-23).

* Pozymitu Micre ¢i3uku Ta acTpoHOMIi y 3arajbHii CHCTeMi 3HaHb PO MPUPOIY 1
CYCMIUJIBCTBO Ta Y PO3BUTKY CYCHIILCTBA, TeXHIKH 1 TexHojorii (I[TPH-24).

* MaTu HaBUYKH CAaMOCTIHHOTO PUIHSTTS PIllIEHb CTOCOBHO CBOiX OCBITHBOT TPAEKTOPIi Ta
npodeciitnoro po3sutky (ITPH-25).

2. TEeMATHYHHI ITaH HABYAJILHOI JHCHUILIIHA
6-ii cemecT

Po3nin 1. CHIEHIAJIBHA TEOPISI BIJHOCHOCTI (CTB) TA PEJISITUBICTCBKA
MEXAHIKA
Tema 1. Ilpoctip Ta wac y kmacwuniii mexanimi. [IpuHnun BimHOocHOCTI [amimes Tta
nepeTBopeHHs ["amines.
Tewma 2. Ilpunamun BimHocHOCTI EitHmTeiHa. ExcriepuMenTH, sKi jekaTh B OCHOBI Teopii
BiJTHOCHOCTI.



Tewma 3. [leperBopenns Jlopenna. Hacniaku 3 neperBopens Jlopenma:
- 0OMEKEHICTh IMBHJIKOCTI MaTepialbHUX TiJT,
- CKOPOYEHHS IOBXKHHH PYXOMOT'O TLJIa y HAMPSIMKY PyXY; IEPEeTBOPEHHS 00’ eMY;
- BIIHOCHICTH OJHOYACHOCTI, BIIACHHI 4ac;
- 3aKOH JI0JIaBaHHS IIBUAKOCTEH.

Tema 4. InTepBan Mix moAisiMUA. [HBapiaHTHICTH IHTEPBATY BIAHOCHO IIEPETBOPEHD
Jlopenna. Kitacudikaris inTepBaiis. [IpocTopoBonomiOHi Ta yacomo1i0H1 IHTEpBaIH.
['eomeTpuuHe 3HaYCHHS NIepeTBOpeHb JlopeHna.

Tewma 5. YotupuBuMipHHii mpocTip-yac. HoTupuBUMIpHiI BEKTOPH 1 TeH30pH. TeH30pHa
anreOpa Ta eJIeMEHTH TEH30PHOTO aHaJli3y B TPUBUMIPHOMY Ta B YOTHUPHUBUMIPHOMY MTPOCTOPI.

Tewma 6. 4-mBUAKICTB Ta 4-NPUCKOPEHHS. PIBHOIPHUCKOPEHUH PYX pENSATUBICTCHKOT
YACTUHKH. 4-IMITYJIbC.

Tema 7. @ynkuis aii. @ynkmis Jlarpanka. PensaruBicTchki iMmynbe Ta eHepris. Enepris
cniokoro. Oynkist ['aminsToHa. [lepeTBopeHHs eHeprii Ta iMmynbey. 4-cuia.

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

Tema 9. 4-TeH30p MOMEHTY IMITyJbCy. Pajiyc-BeKTOp EHTpY 1HepIii CHCTEMH YaCTHHOK.
3akoHu 30epeKEHHS B PEISTUBICTCHKIM MEXaHIIIl Ta X 3B’ 530K 3 BIACTHBOCTSAMU CUMETPIi 4-
POCTOPY.

Pozain 2. 3APSAl B EJJEKTPOMAT'HITHOMY I1OJII. PIBHAHHSA
EJJEKTPOMATHITHOI'O IOJIAL. MOCTIMHE EJIEKTPOMATHITHE IIOJIE B
BAKYYMI

Tema 10. EnemeHTapHi 4YacTHHKH B Teopii BigHOCHOCTI. Enexrpuunmii 3apsng i
eJIEKTpOMarHiTHe nosie. Bzaemoais Mix 3apsyKeHUIMH YaCTUHKAMH.

Tema 11. 4-norenuian mnons. @DyHkuis Jlarpanxka ans  3apsay B 30BHIIIHBOMY
eJIeKTpoMarHiTHoMy nodii. Exepris Ta immynbc 3apsay B moii. @yHkuis ['aminbToHa 3apsny B
HOJI.

Tema 12. PiBHSIHHA pyXy 3apsly B €JIE€KTPOMAarHiTHOMY MOJi. 3B 30K HaIpy>KEHOCTEH
€JIEKTPUYHOIO 1 MAarHITHOTO TOJIIB 3 MOTEHI1agaMu 1oJisi PIBHSHHS 3MIHU KIHETUYHOI €Heprii.

Tema 13. KaniOpyBanpHa (rpajiieHTHa) 1HBapiaHTHICTh MOTEHLIANIB €JIEKTPOMArHITHOTO
TIOJISL.

Tema 14. 4-BumipHa Gopma piBHSAHHS pyXy 3apsiiy B Moii. TeH30p eIeKTPOMAarHiTHOTO
nosisi. [leperBopenns JlopeHua uist €1eKTpOMarHiTHOroO noJisi. [HBapiaHTH Mossl.

Tema 15. IlocTiiiHe enekTpoMartitHe nojie. PyX peasTUBICTCBKOTO 3apsy B MOCTIHHOMY
OJIHOPIJTHOMY €JIEKTPUYHOMY TOJIi. PyX pensTuBICTCHKOIO 3apsay B MOCTIHHOMY OJHOPITHOMY
MarHiTHOMy moii. PyX pensTHUBICTCHKOrO 3apsiy B MapajelbHUX MOCTIHHUX OJHOPITHUX
€JIEKTPHYHOMY Ta MarHITHOMY TOJISIX. PyX HEpEeNsSTHBICTCHKOTO 3apsay B MEPEXPEIICHUX MOJISX.
Enextpuunmuii npeiio.

Tema 16. Ilepma napa piBHsHb MakcBenna: nudepeniiiina, iHTerpaibHa Ta 4-hopma.
OyHKLIsA i1 111 CUCTEMH, 110 CKJIAJA€ThCs 3 YACTUHOK Ta eEKTPOMArHiTHOTO MoJsl. 4-BUMipHa
ryctuHa ctpymy. Jlpyra mapa piBHsHb MakcBemna: 4-BuMipHa, nudepeHiiiiiHa Ta iHTerpaibHa
dopma. PiBHsiHHS HenepepBHOCTI. [ToBHA crcTeMa piBHSAHB €EKTPOMArHITHOTO MOJIS.

Tema 17. I'yctuna eneprii 1 Bektop IloiiHTiHra. PiBHSIHHSA Ui €JEKTPOMAarHiTHUX
noreHmianiB. Kamibposka Jlopenna. I'paHndHi yMOBHU Ui BEKTOPIB €JIEKTPOMArHiTHOTO MOJI.
Tenzop  eHeprii-iMIyJbCy  PEISITHUBICTCBKUX  YAaCTHHOK.  TeH30p  eHeprii-IMITyJbCy
€JIEKTPOMArHITHOTO TOJIs. 3aKOH 30epeXeHHs IMIYJIbCY B €IeKTpOauHaMilll. MaKCBeTiBChbKUI
TEH30p HAIPYKCHb.

Tema 18. IlocriiiHe enexTpuyHe moyie B Bakyywmi. PiBHsSHHA enekTpoctatuku. I[lose
HEpyXOMOro TOYKoBOro 3apsay. Ilome 3apsity, 1o pyxaerbcs piBHOMIPHO. IHTerpyBaHHs
piBusHHA [lyaccona. Interpan Ilyaccona.
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Tewma 19. EnextpocratnyHe moJjie Ha JaJIeKUX BiJICTAHAX B CUCTEMU 3apsaAiB. JumonpHui
1 KBaApymoJbHUH MOMEHTH. MynbTUNONBHI MOMeHTH. EHepris 1 cuim B3aemonii B
€JIeKTPOCTATUYHOMY TIOJI.

Tema 20. Cucrema 3apsiaiB y 30BHIIIHbOMY T0Ji. EHepris B3aemoii cucreMu 3apsmiB i3
30BHILIHIM TIOJIEM, CHJIa Ta MOMEHT CHJIM, IO [AII0Th Ha CHUCTEMY 3apdliB, B JUIOJILHOMY
HaOmkeHHi. EHepris B3aeMo1ii ABOX JHUITOMIB.

Tema 21. IlocriifHe MarHiTHE Tojie B Bakyywmi. PiBHSHHsS MarHiTocTaTUkH. BekTopHMiA
NOTEHIliall 1 HAampy>XeHICTh MarHiTHOTO TOJs CTaumioHapHUX cTpyMiB. 3akoH bio-Casapa.
®opmyna Amrepa.

Tema 22. [TocriliHe MarHiTHE MOJie HA AAJICKUX BIJICTAHAX Bl CUCTEMHU PYXOMHX 3apsIiB.
MarHiTHUN TUTIOIPHUN MOMEHT. MarHiTHU MOMEHT IIJIOCKOTO KOHTYPY 3 OCTIHHHUM CTPYMOM.
MarsiTHii MOMEHT ISl CHCTEMH YacTUHOK. EHepris cranioHapHUX cTpyMiB. EHepris Ta cuim B
30BHINIHHOMY MTOCTIHHOMY MarHiTHOMY TOJIi B TUIIOJIbHOMY HaOnvkeHHi. Teopema Jlapmopa.

/-i cemecTp

Po3nin 3. EJIEKTPOMATI'HITHI XBUJIL I1OJISA PYXOMMUMX 3APAAIB.
BUITPOMIHIOBAHHS EJIEKTPOMATI'HITHUX XBUJIb

Tema 23. PiBHSIHHS €IEKTPOMArHITHOTO MOJIS Y BIICYTHOCTI 3apsiiB. XBHIIbOBE PIBHSAHHS.

Tema 24. Ilnocki enextpomarHiTHi XBmii. Bekrop IloiinTinra muockoi xBum. Chepuyni
xBWIi. MoHoxpomarnuHi xBwii. Ilmocki MoHoxpomaTwuni xXBwm. [lonspu3anis TMUIOCKOi
MOHOXPOMATHYHOI XBHJIi.

Tema 25. Edekr [lomnepa. AGeparris cBiTia.

Tema 26. Po3kiaj enekTpoMarHiTHOTO MoJisl Ha TUIOCKI XBHJI, MOHOXPOMATHYHI XBUJII Ta
IUIOCKI MOHOXpOMAaTH4YHI XBWJIi. PoO3Kiajn mosis HEpyXoMOro TOYKOBOTO 3apsy Ha IUIOCKi
xBuwii. Tema 27. BriacHi KOMMBaHHS €JIEKTPOMArHiTHOro mnoss. I'aminbToHOBa (opMma piBHSHB
€JIEKTPOMAarHiTHOro noJjs. EnekrpomarHiTHe mosie sik CyKymHICTh TApMOHIYHUX OCLUJISTOPIB.

Tema 28. Tlose cucteMu pyxoMux 3apsiiiB. 3ami3HIOBaIbHI noTeHmiany. [lone qoBUIHHO
pyxomoro 3apsny. [Torennianu Jlienapa—Bixepra. HanpysxeHicTs mos.

Tema 29. HampyxeHicTh ToJIf Ha Jajlekux BijacTaHsx. [lose BUIPOMIHIOBAHHS.
EnextpuuyHe AMIOJIbHE BUIIPOMIHIOBAaHHS HEPEISATHUBICTCHKOI CUCTEMH 3apsaiB. IHTEHCHBHICTh
JUIIONIBHOTO ~ BHIIPOMiHIOBaHHS.  EjNeKTpuduHEe KBaApyroibHE Ta MarHiTHE JIUTIOJBbHE
BUIIpOMiHIOBaHHS. [lose BUpoMiHOBaHHS Ha OJIM3BKUX BiJACTAHSX.

Tema 30. BunpomiHtoBaHH: NiHiIHOT aHTeHH. Jliarpama HarpaBIeHOCTI.

Tewma 31. Po3cisiHHS €IeKTPOMArHiTHUX XBUJIb BUTbHUMU 3apsnamu. @opmyna Tomcona.

Tema 32. TanpbmyBanHS BumpoMmiHioBaHHAM. Cuia TpoMeHEBOro TtepTs. Mexi
3aCTOCYBAHHS KJIACHYHOI €JICKTPOINHAMIKH

Posain 4. PIBHAHHSA EJIEKTPOMAT'HITHOI'O IIOJISA B CYHIJIBHOMY
CEPEJIOBUIIIL IOCTIAHE EJJEKTPUYHE ITOJIE B CEPEJOBUIIIL. TOCTIMHE
MAT'HITHE ITOJIE B CEPEJIOBHUIIII

Tewma 33. MikpOCKOMIYHUN Ta MAKPOCKOITIYHHUM IMIXOIH JI0 PO3TISAY €IeKTPOMAarHiTHUX
SIBUII B CEpeIOBUILI. Y cepeHEeHHs piBHAHb MakcBenia. CTOPOHHI Ta HaBECHI 3apsiiv 1 CTPyMH.

Tema 34. EnextpoctatuyHe moje NMpu HasBHOCTI MPOBIIHUKIB. PiBHSHHSA Ta rpaHUYH1
yMOBU. MeTOM BUPILTYBAaHHS €JIEKTPOCTaTUUHUX 3a1a4. [Tojie ToukoBOro 3aps1y npu HassBHOCTI
npoBiHOT KyJi. Cuiu, 110 A1I0Th Ha MIPOBIIHUK.

Tema 35. EnekrpoctatnyHe moisie B JieNEeKTpUKY. BekTop mossipuzamii HieleKTpHuKa.
Bexkrop mienektpudHoi iHAyKIii. [{ieekTpuyHa MPOHUKHICTD Ta JICTCKTPUIHA CIPUHHSATIUBICTS.
['pannyHi YMOBHU Ha rpaHUIll pO3ALTY ABOX CEPEIOBHUIILI.

Tewma 36.I1ocTiinuii enextpudHuii cTpyM. Tenszop nposinHocTi. Edexr Xomra.
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Tewma 37. IlocTiitHe MarHiTHe 1MoJjie B HEMPOBITHOMY CepeIOBHIII. BeKTOp HaMarHiYeHOCT.
MarniTHa cipuiHATIUBICTh. MarniTHa mpoHUKHICTh. Kitacudikariis MarHeTukis.

Tewma 38. I'pannyH1 yMOBH Ha TpaHUIll PO3ALUTY ABOX CEpeOBHIN. Mar"iTHe moJie
HOCTIHHUX CTPYMIB.

Tema 39. Cunu, 1m0 Ait0Th HA JIIEEKTPUKHU Ta MATHETHUKH.

Tema 40. ®epomarueTusm.

Tema 41. MaruiTHi BIaCTUBOCTI HAAPOBIIHUKIB.

Po3in 5. KBABICTAIIIOHAPHE EJIEKTPOMATHITHE MOJIE.
MOIWPEHHSA EJEKTPOMATHITHAX XBWIb V CYIIIJILHOMY
CEPEJJOBMILI

Tewma 42. KBazicramnionapHe HaOJIM)KEHHS 11 MarHITHOTO TTOJIS.

Tema 43. Ctpymu dyxko.

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

Tema 45. KommiekcHuit omip. €MHICTB B KOJIi KBa3iCTalliOHAPHOTO CTPYMY.

Tema 46. YactoTHa aucriepcis IieIeKTpUuHOI MpoHUKHOCTI. KoMmiiekcHa aienekTpruyHa
nponukHicTh. CiBBigHomenHs Kpamepca-Kpownira.

Tema 47. [TomupeHHs eIEeKTPOMArHiTHUX CUTHAIIIB y CEPEOBHIL 3 Auctepciero. ['pymnosa
MIBUJIKICTH. [{ieeKTpruyHi BIIacTUBOCTI I1a3Mu. HeniHiliHI cepeoBHIIa.

Tema 48. I'eomerpuuyHa onTuKa. 3aJOMJIEHHS 1 BIIOUTTS €JICKTPOMATrHITHUX XBHJIb.
PiBHSIHHS eiikoHAITY.

Tema 49. ITommpeHHs eneKTPOMarHiTHUX XBUIIb B OOMEKEHUX CEPEIOBUILAX. XBUIICBOIU
1 pe3oHaTopHu.

Tema 50. PiBHSHHS eeKTpOAMHAMIKK PyXOMOT0 cepefioBuIlia. MaTepiaiabHi pIBHIHHS AJIs
PYXOMHX CEpeOBHIL. 3aKOHU IEPETBOPEHHS BEKTOPIB MOJIS Ta MaTepialIbHUX PIBHSHbD.
PiBHSIHHS MarHiTHOI riApoauHaMiki. MarHiToriIpouHaMivHI XBUII.



3. CTpyKTypa HaBYAJIbLHOI TUCHHILTIHH

HazBu po3aimis i Kinexicte rogua
TeM Jenna popma
VYceworo y TOMY YHCITi
b i 1ab 1H] cp
1 2 3 4 5 6 7
6 cemecTp

Po3nin 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
Pazom 3a 45 14 8 5 18
po3aiaom 1

Poszin 2. 3APA B EJIEKTPOMATHITHOMY ITOJII. PIBHAHHSI
EJIEKTPOMATI'HITHOI'O I1OJISA. HOCTIMHE EJIEKTPOMAT'HITHE ITOJIE 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
po3ainom 2
Pasom 3a 6-ii 90 32 16 5 37
ceMecTp

7 cemecTp

Po3nin 3. EJIEKTPOMAT'HITHI XBWII. ITIOJIA PYXOMUMX 3APAAIB.
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

S

1

Pa3om 3a
po3aiiiom 3

27

10

6

2

o N N A

Poznin 4. PIBHSIHHA EJIEKTPOMAT'HITHOT'O TOJISI B CYHIJIBHOMY
CEPEJOBHUILIL. TIOCTIMHE EJEKTPUYHE I10JIE 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
Tema 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
Po3ain 5. KBABICTAIHIOHAPHE EJIEKTPOMATHITHE ITOJIE.
MNOMMUPEHHSA EJIEKTPOMATI'HITHUX XBWJIb Y CYHIJIBHOMY
CEPEJOBHII
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
cemecTp
Ex3amen
Yebororommn | 180 | 64 | 32 | 20 64
4. TeMH NPAKTUYHUX 3aHATH
No Ha3Ba Temu Kinbkicts
3/ FOINH
1 2 3
1. | BekropHna i TeH30pHa anredpa. [lepeTBOpeHHsI BEKTOPIB 1 TEH30PIB. 3
BekTopHuii aHamis.
2. | IleperBopenns Jlopenna. [HTepBasu Mixk OTiSIMH. 2
3. | 4-BEKTOpHI 1 TEH30PH. 2
4. | PenaruBicTchka MexaHika. EHepris Ta iMITyJibC. 2
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1 2 2

5. | PensruBicTchki 3iTkHeHHS. [IpyXHI Ta HENPY»KH1 3ITKHEHHS. 2
6. | Pyx 3apsay B eleKTpOMarHiTHOMY MOJIi. 3
7. | IlepetBopenHs JIopeHa ijist €1€KTPOMArHiTHOTO MOJISI. 3
8. | IlocTiiiHe eNeKTpUYHE MOJIC B BAKYYMI. 3
9. | IlocTiitHe Mar"iTHE MoOJIe B BaKyyMi. 3
10. | EnekTpomMarsiTHi XBuii. 3
11. | BunpomiHIOBaHHS €EKTPOMATrHITHUX XBUJIb. 2
12. | EnekTpocTaTuka NpoOBITHUKIB Ta JICJICKTPUKIB. 2
Ycboro 3a 6-7 cemecTpu 32

5. Camocriiina po6ora

Tosacnenns w000 moeo, Wjo NOGUHeH 3pOOUMU CIYOEeHM Ni0 Yac CamMoCmiliHOi pooomu.
[To BciM HWXYE BKa3aHUM TEMaM OIPAIIOBATH KOHCIICKTH JICKIiH, MPOYUTATH

1.

2.

BiAMOBIHI naparpadu B migpyunukax [1-3].
Bukonatu camocTiiiHo fomarndi 3aBaadasa 1-12.

CaMoOCTiifHO pO3B’sI3aTH MPOTATOM 5 CEMECTPY Ta HPOTITroM 6 CeMEecTpy IO OJHOMY
3allpOIIOHOBAHOMY 1HAMBIIyaJbHOMY PO3paXxyHKOBO-Tpa(iuHOMY 3aBIAHHIO Ta OJATH

iX y BCTaHOBIICHUH TEPMiH JJIS IEPEBIPKH.

Bunu, 3micT camocTiitHOT po6oTn

Kinexicts
FOIUH

2

3

[Ipocrip Ta yac y knacuuHiii Mexanimi. [Ipuanun BigaOocHOCTI ["amines ta
nepeTBopeHHs [amines.

2

[Mpunnun BigHocHocTi ElHmnTedina. ExciepumenTH, siki JiekaTb B OCHOBI
Teopii BiTHOCHOCTI.

[TepetBopenns Jlopenna. JIBa ciocoOu BuBeEeHHS TiepeTBOpeHb JlopeHta.
OOMeXeHICTh MIBUAKOCTI T 3 HEHYJIbOBOI Macok. BiIHOCHICTH
onHouacHocTi. BuBenenns 3 mneperBopeHb Jlopenma dopmyn s
CKOPOYEHHSI JOBXKHHU PyXOMOTO TiJIa y HAIPSAMKY pYyXY, JUIsl IEpETBOPEHHS
00’eMy, MOHSATTSI PO BJIACHUM Yac, 3aKOHY J0JaBaHHs MBUAKocTel. B Tomy
yucii 1 yac miArTOTOBKU 10 KOHTPOJIBHOT poOOTH.

[TonsTTs 1HTEpBaly MK MOAIsIMU. JloBeIeHHS 1HBap1aHTHICTI IHTEPBAILY
BiZTHOCHO niepeTBopeHb Jlopenna. Knacudixkamis intepanis. ['padiune
300pakeHHs 1HTepBaiiB. [ eomeTpruHe 3HaUeHHs nepeTBopeHs JlopeHia.
B tomy umcni 1 gac miATOTOBKY /10 KOHTPOJILHOI POOOTH.

YoT1upuBuMipHuil mpocTip-yac. BusHaueHHs TeH30py TOBLILHOTO PaHTY.
YoTupuBUMipHi BEKTOpH 1 TeH30pH. TeH30pHa anrebpa Ta elneMeHTH
TEH30PHOT'0 aHaJIi3y B TPUBUMIPHOMY Ta B YOTHPUBUMIPHOMY IIPOCTOPI.
3ropTaHHs TEH30DPiB, YOTUPUBUMIpHA IUBEprexHuis. B Tomy umcni 1 yac
MiATOTOBKH JI0 KOHTPOJILHOI POOOTH.

Kinematuka B 4-mipocTopi: 4-IBUAKICTb Ta 4-IpHUCcKOpeHHs. JloBeeHHs
1HBap1aHTHOCTI KBaJpaTiB 4-IIBUJIKICTI Ta 4-IpUCKOpeHHS. PiIBHAHHS pyXy
Ta TPAEKTOPIi /I PIBHOIMPUCKOPEHOTO PyXy PENATHUBICTCHKOI YaCTHHKH. 4-
iMysibe. B Tomy uncni 1 yac miroTOBKH 10 KOHTPOJIbHOT pOOOTH.

Oynxkuis aii. [Todynosa ¢pynkuii Jlarpanxka pensiTUBICTCbKOI YaCTHHKH.
PenstuBicTChKI iIMITyJIbC Ta eHeprid. Exepris cniokoro. @yHKIIISA
['aminbroHa. BuBeneHHs popMyI1 mepeTBOPEHHs €HEprii Ta IMIyJIbCy, K
KOMITOHEHT 4-BeKTOpa eHeprii-iMiynbCy. 4-cuiia. B Tomy unci 1 gac
iTOTOBKH JI0 KOHTPOJIBHOI pOOOTH.
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[Tpy>xHi Ta HENPY>KHI 3ITKHEHHS YaCTUHOK B PENIATUBICTCHKIN MEXaHiIl.
3amavi mpo po3naj i yTBOPEHHs YACTHHKH, PO3CISIHHSI IBOX YaCTHHOK.

4-TeH30p MOMEHTY IMITyJIbCy. Di3uuHEe 3HAYCHHS HOTO KOMITIOHEHT.
Paniyc-BekTop neHTpy iHepIlii cucTeMu YacTUHOK. [IOHSATTS OTHOPIHOCTI
Ta 130Tpomii IPOCTOPY. 3aKOHU 30EPEIKEHHS B PEIATHBICTCHKIA MEXaHiIli
Ta 1X 3B 530K 3 BIACTHUBOCTSIMH CUMETPIii 4-TIpOCTOPY.

10

EnemenrtapHi 4acTUHKHU B Teopii BiTHOCHOCTI. TOUYKOBI 3apsn.
Enextpuunmii 3apsj 1 eneKTpoMardiTHe nojie. Bzaemois Mixk
3apsDKEHIMH YaCTHUHKAMH.

11

CxanspHuil Ta BEKTOPHUM MOTeHIianu. 4-morenmian nois. [Tooymosa
¢ynkuii Jlarpanxa as1s 3apsay B 30BHIIIHBOMY €JIEKTPOMAarHITHOMY TOJI.
3HaXOHKCHHS €HEPTii Ta IMITYJIbCY 3apsaay B 1ol Ta yHkiii ["amiasToHA
3apsay B MOJIL.

12

BuBeneHHs piBHSHHS pyXy 3apsily B €JIEKTPOMarHiTHOMY I10JI 3a
JIOTIOMOT 010 piBHAHB Jlarpamka. @opmyd, sSiKi OB’ A3YIOTh HAIIPYKEHOCTI
€JIEKTPUYHOTO 1 MATHITHOTO MOJIB 3 MOTEHIiaaamMu 1moJisi. PIBHIHHS 3MiHU
KIHETHYHOI €Heprii, K HAaCIiAO0K 3 PiBHAHHA pyXy. B Tomy uncmi 0,5 gaca
HiITOTOBKH /10 KOHTPOJIHOI pOOOTH.

1,5

13

JloBenenHs kaniOpyBanbHOI (Ipai€eHTHOIT) IHBapiaHTHOCTI IOTEHITIATIiB
eJIeKTpOMAarHiTHoro noJjs. B romy uucni 0,5 yaca miAroToBKY 10
KOHTPOJIbHOI pOOOTH.

1,5

14

3HaXOKEHHS PIBHIHHS PYXY 3apsA1y B Mo B 4-BUMIpHIiH Gopmi.
[ToGynoBa TeH30pY €IeKTPOMArHiTHOTO MoJIst. BiactuBocTi TeH30py
eJIEKTPOMArHiTHOTO 1oJisi. BuBenenus nepersopens JlopeHna st
€JIEKTPOMArHITHOTO TOJISI 32 JOTTIOMOTOI0 3aKOHY IEPETBOPEHHS 4-TCH30PY
2-ro paHry. [HBapiaHTH 1oJsl B TPUBUMIPHOMY Ta YOTUPUBUMIPHOMY
Bursii. B Tomy umcni 0,5 9aca migroToBKu 0 KOHTPOJIBHOT pOOOTH.

1,5

15

[ToHSATTS PO MOCTIMHE eNeKTpoMarHiTHe noJje. PilieHHs piBHSHHS pyXy
PENSATUBICTCHKOIO 3apsy B IOCTIHHOMY OJTHOPIIHOMY €JEKTPUYHOMY
0JI1, B IOCTIHHOMY OJIHOPITHOMY MarHiTHOMY IOJIi. B TapajiesIbHUX
HOCTIHHUX OJJHOPITHUX €NEeKTPUYHOMY Ta MarHiTHOMY moJsx. Pyx
HEPENIATHBICTCHKOTO 3apsi/ly B IepexpemieHux noisx. B tomy gncmi 0,5
yaca MiJIr0TOBKH 10 KOHTPOJIbHOI pOOOTH.

1,5

16

[Tepua napa piBHsIHS MakcBena y pi3Hux gopmax: qudepeHuiitiin,
iHTerpanbHii Ta 4-gopmi. Ilo6ynoBa dyHKuii i 1 cUCTEMH, 11O
CKJIA/IA€ThCS 3 YACTUHOK Ta €JIEKTPOMAarHiTHOIrO MoJisi. 4-BUMipHa T'yCTHHA
cTpyMy. Busenenss qpyroi napu piBHsSIHb MakcBesuia 3 pUHIUITY
HaitmeH1oi aii. [Ipyra napa piBHsiHb MakcBenia: 4-BUMipHa,
nudepeHIliiiHa Ta inTerpaibHa (hopma. PiBHSIHHS HETIEpepBHOCTI SIK
HACTI0K piBHSAHb Makcmeria. @i3uuHe 3HaUYCHHS PIBHIHHS
HenepepBHOCTI. [IoBHa cucTema piBHIHD €1€KTPOMArHiTHOro nois. B
tomy grcii 0,5 gaca mAroToBKH J10 KOHTPOIBHOI POOOTH.

1,5

17

['ycruna eneprii i Bektop [loiHTiHTra. PIBHAHHS U151 €€KTPOMarHiTHUX
noteHuianiB. KaniOposka Jlopenua. I'pannyHi yMOBU A7 BEKTOPIB
€JIEKTPOMArHiTHOTrO NoJsl. TeH30p eHeprii-IMITyNIbCy PeIsSITHBICTCHKUX
YaCTUHOK. TeH30p eHeprii-IMIyJIbCy eIeKTPOMArHiTHOrO Mojsl. 3aKOH
30epexeHHs IMIYJIbCY B €JeKTpoInHaMili. MakcBe/TiBCbKHM TEH30p
HanpyskeHb. B Tomy gucii 0,5 gaca miArOTOBKH 10 KOHTPOJIBHOI POOOTH.

1,5

18

[TocriitHe enekTpUYHE MoJie B BAKyyMi, CTBOPEHE HEPYXOMHUMU 3apsi/IaMH.
PiBHsiHHS enexTpocTaTuky. [lose HepyXOMOro TOYKOBOIO 3apAy.
3HaxOKEHHsI MOJIs 3apsiLy, 10 PYXA€ThCsl pIBHOMIPHO, 32 JIOTIOMOT0I0

1,5
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nepetBopenb Jlopenua. [nterpyBanns piBusHHs [Iyaccona. [nTerpan
ITyaccona. B Tomy umcii 0,5 yaca miaroToBKH 10 KOHTPOJbHOI POOOTH.

19

Poskias enekTpocTaTHYHOTO TOJIS Ha TaJIeKUX BiJICTAHSAX Bl CUCTEMH
3apsniB B psan Tewnopa. JumonsHuii 1 KBaAPYOJIbHHA MOMEHTH.
MynbTHIIONBEHI MOMEHTH. EHEpris 1 cuiam B3aeMo/Iii B €IEKTPOCTATUIHOMY
noti. B Tomy yncimi 0,5 yaca miAroToOBKM 10 KOHTPOJIBHOT POOOTH.

1,5

20

Enepris B3aeMoii cucTeMu 3apsaiB 13 30BHILIHIM MOJIEM, CHJIa TA MOMEHT
CHJIH, IO JIIOTh HAa CUCTEMY 3apsiB, B JUIOJIbHOMY HaOmkeHHi. Enepris
B33a€MOJIi1 IBOX EJIEKTPHYHHUX JUIIONIB.

1,5

21

[TocTiline Mar"iTHE MOJIe B BAKYYMi SIK TT0JI€ IOCTIHHUX CTpyMiB. PiBHSIHHS
MarHiTOCTaTUKH. BEeKTOpHUII MOTEHIiall 1 HANPYKEHICTh MarHITHOTO MOJIS
crarioHapHux cTpymiB. 3akoH bio-CaBapa. @opmyna Amnepa.

22

Po3sxiiaz mocTiiHOro MardiTHOIO IOJISA Ha JAJIEKUX BIACTAHSX BiJ CUCTEMU
PYXOMHX 3apsiIiB Ha MyJIbTHIIONI. MarHiTHUI JUITOJLHUNA MOMEHT.
Po3paxyHkn MarHiTHOr0 MOMEHTY IIJIOCKOTO KOHTYPY 3 HOCTIHUM
CTPYMOM, MarHiTHOrO MOMEHTY JUIsl CHCTEMHU YaCTUHOK. EHepris
CTalliOHApHUX CTPyMiB. EHepris Ta Cuin B 30BHIITHBOMY MTOCTIHHOMY
Mar"iTHOMY IOJIi B TUNoabHOMY HabmmxkenHi. Teopema Jlapmopa. B Tomy
gucii 0,5 yaca miAroToBKH JI0 KOHTPOJIBHOI pOOOTH.

1,5

23

XBUJIbOBE PIBHSHHS JIJIsl MOTEHIIAIIB Ta IS HATIPY)KEHOCTESH Y
BIZICYTHOCTI 3aps/iB Ta cTpyMiB. B ToMy umcni 1 roi. Ha BUKOHAHHS
1HJIMB1TyaJIbHOTO PO3PaXyHKOBO-TpadiyHOTO 3aBJAaHHS.

1,5

24

Bumu enextpomarHiTHUX XBHIb. [1mocki enekTpoMarHitTHi XBuii. Bekrop
[Toitarinra mnockoi xBumi. Chepuuni XBuii. MOHOXpOMAaTHYHI XBUJI.
[Tnocki MmoHOXpoMaTryHi XBwIi. [Tossipu3artist I0CKOT MOHOXPOMATHYHOT
XBUIIL.

0,5

25

Edext [Jonmiepa. OcobnuBocTi penstTuBicTcbkoro epekry Jlomnmiepa.
AbGepaitis cBiTIA.

26

Po3kiag enekTpoMarHiTHOTO MOJIsl Ha TIOCKI XBHJII, MOHOXPOMATHYHI1
XBUJI1 Ta TUIOCKI MOHOXPOMATHUYHI XBUJIl. PO3KI1a oJist HEpyXoMoro
TOYKOBOTO 3apsiAy Ha IJIOocKi XBuii. B Tomy unci 1 rod. Ha BUKOHAHHS
1HJMBIIYaJIbHOTO PO3PAaXyHKOBO-Tpadi4YHOrO 3aB/IaHHS.

27

BracHi KoJIMBaHHS €J€KTPOMAarHiTHOro mosi. PiBHSAHHSA
€JIEKTPOMAarHiTHOTo noJjst y ¢popMi piBHsAHB ['aminbTOoHA. Po3Kkian
€JIEKTPOMArHiTHOT'O MOJIsl HA CYKYIHICTh TAPMOHIUHUX OCLUJISITOPIB.

28

3ani3HIOBaIbH1 MOTEHIIAIN JUIS [TOJISI CUCTEMH pyXoMuX 3apsaiB. [lome
JOBUIbHO pyxomoro 3apsay. [lorenuianu Jlienapa-Bixepra. HanpysxeHicTb
MOJISI IOBUTHHO PYXOMOTO 3a05111Y.

29

HanpyskeHiCTb 1oJIsl JOBUIBHO PYXOMUX 3apsi/iiB Ha JAJIIEKUX BiJICTaHSX.
BumpomiHOBaHHSI €1€KTPOMAarHiTHUX XBIIb. EnekTpruHe TUmoIpHe
BUIIPOMIHIOBaHHS CUCTEMH 3apsAIiB, 1110 PyXalOThCs MOBLIbHO. Dopmyra
JUISl THTEHCUBHOCTI JTUTIOJIBHOTO BUMPOMiHIOBaHHA. EnexTpuune
KBaJpyNOJbHE Ta MAarHiTHE TUNIOJIbHE BUIIpOMiHIOBaHHS. [lose
BUIIPOMIHIOBaHHS Ha OJIM3bKUX BIJICTAHSX.

30

Po3paxyHOK iHTEHCUBHOCTI BUITPOMiHIOBAaHHS JIiHiMHOT aHTeHH. Jliarpama
HAIPaBJIEHOCTI.

31

Po3cisiHHS eeKTpOMarHiTHUX XBUIIb BUTbHUMH 3apsinamu. Gopmyna
TomcoHa.

32

["anpmyBaHHs BUNpoMiHIOBaHHAM. CHjla MpoMeHeBOro Tepts. Mexi
3aCTOCYBaHHS KJIACMYHOI eJIEKTPOAMHAMIKU
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33

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

34

PiBHSHHS Ta TpaHUYHI YMOBH €J1€KTPOCTaTHYHOTO IOJIS IPH HAsIBHOCI
NpOBIAHKKIB. MeTOAM BUPILITYBaHHS €NEKTPOCTATUYHUX 3a/1a4, 30KpeMa
3aCTOCYBaHHS METOJIY €JICKTPOCTATUYHUX 300paKeHb [UIs 3HAXOPKCHHS
MOJIs1 TOYKOBOTO 3apsily MPH HAsBHOCTI MPOBiAHOI Kyi. B Tomy uuci 2
roJl. Ha BUKOHAHHS 1HAWBIyaJIbHOTO PO3paxyHKOBO-TpadiqHOro
3aBJIAHHSL.

35

Enextpocrarnyne nose B JieneKTpuky. [IoHATTS po BEeKTOp moJsipu3aitii
Ta BEKTOP JieNIeKTPUYHOI iHAYKI1. JlieekTpuyHa MpOHUKHICTH Ta
JieJIEKTpUYHA CIPUHHATIMBICTE. [ paHUYHI YMOBH Ha TPaHUIll PO3ALTY
JIBOX CEPEIOBHIIL.

36

[Tocriiinuii enextpuyHuii crpyM. Tenzop nposigHocti. Epext Xomna. B
TOMY YHCJIi 2 TOJI. HA BUKOHAHHS 1HMBIAYaIbHOTO PO3PaXyHKOBO-
rpagigyHOro 3aBJIaHHS.

37

[TocriifHe MarHiTHE 1OJIe B HEMPOBITHOMY cepeoBuIi. Bextop
HaMarHiyeHocTi. MarHiTHa ClipuHHATINBICTh. MarHiTHa MPOHUKHICTD.
Krnacudikaiiisi MarHETHKIB.

38

BuBeicHHSI TpaHMYHKUX YMOB Ha TPAHUII PO3AUTY ABOX CEPEIOBHIII.
MarsiTHe 1MoJie MOCTIHHUX CTPYMIB.

39

Cwn, o JIF0Th HA JIICJIEKTPUKH Ta MATHETHUKH.

40

BiactuBocTi pepoMarHeTukis.

41

MarsiTHi BIIaCTUBOCTI HaANpoBiaHUKIB. Edext MeiicHepa.

S

42

KBazicrarionapHe HaOIM>KEHHS I MarHITHOTO nojs. B Tomy uucmi 2
roJl. HA BUKOHAHHS 1HUBIAYaIbHOTO PO3PaxyHKOBO-TpapiqyHOIro
3aBJaHHs.

43

Crpymu @yko B MaCHBHHUX MPOBIJHUKAX. B TomMy uncii 2 ron. Ha
BUKOHAHHS 1H/IMBIyaJIbHOTO PO3PAaXyHKOBO-TPa(iuHOro 3aBJIaHHSL.

44

CkiH-edexT. Po3nozin moss ta cTpymy B IpOBIIHUKY. JloBxkHHA
3aryxaHHs. B ToMy umcni 2 roi. Ha BUKOHaHHS 1HAMBITyalIbHOT'O
PO3paxyHKOBO-Tpa)iyHOrO 3aB/IaHHS.

45

KommuiekcHuit onip. €MHICTH B KOJII KBa3iCTaI[lOHAPHOTO CTPYMY.

46

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

47

[TommpeHHs e1eKTPOMarHiTHUX CUTHAMIB Yy CEPEIOBHUILI 3 TUCTIEPCIELO.
I'pynoBa mBuaKicTh. [ienekTpuyni BnacTuBoCTi miaazMu. HemniHilHi
cepenopuina. B Tomy uncni 1 rof. Ha BUKOHAHHS 1HAWBIAYaIbHOTO
PO3paxyHKOBO-Tpadhi4yHOrO 3aB/IaHHS.

48

[Tepexin Bix €1€KTPOJUHAMIKH JIO TEOMETPUYHOI ONITUKU. 3aKOHU
3aJIOMJIEHHS 1 BIIOUTTS €JIEKTPOMArHiTHUX XBWIb. PIBHSIHHS elikoHany. B
TOMY yHucCli 1 roj. Ha BUKOHAHHS 1HUBIAyaJIbHOTO PO3PaxXyHKOBO-
rpadivyHOro 3aBIaHHSL.

49

EnextpomarHiTHi XBuIIi B oOMekeHHX cepenoBuinax. [lpuknanu:
XBWJIEBOJM 1 pe3oHaTopu. B Tomy umcni 1 rosa. Ha BUKOHaHHS
1HAMBIIyaJIbHOTO PO3PaXyHKOBO-TpagiuHOro 3aBJIaHHsL.

50

EnextponnHaMiyH1 piBHSHHS ISl pyXOMOIO cepeioBuIna. MarepianbHi
PIBHSHHS JUI1 PyXOMHX CEpPEIOBHIL. 3aKOHU NEPETBOPEHHS BEKTOPIB MO
Ta MaTepialbHUX PiBHSAHB. PIBHSHHS Mar"iTHOI TIpOJMHAMIKY.
MarsiToriipoinHaMigHi XBUJI.

Ycboro 3a 6-7 cemecTpu

84
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6. InauBinyanbHi 3aB1aHHs
[HauBiAyanbHE pO3paxyHKOBE 3aB/IaHHS B 6-My CEMECTpI.

7. MeToau KOHTPOJII0
Pimenns 3a1a4 Ha MPaKTUYHUX 3aHATTSX, OMUTYBaHHSA, KOHTPOJIBHI POOOTH 32 OCHOBHUMU
po3ainamu, mepeBipka AOMAlIHIX 3aB/JaHb, 3/1a4a y NMHCHbMOBOMY BHIJISII Ta YCHHH 3aXHCT
1H/IMBITyaJIbHOTO PO3PAaXyHKOBO-TPa(iuHOro 3aBIaHHS B 6-My ceMecTpi, MMCbMOBUIN €K3aMEH.

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

[ToTouHMi KOHTPOJIB, CAMOCTIHHA POo0O0Ta, IHAWBITyaIbHI 3aBIaHHS
KontponbHi
poboTH, . ) )
Pos- Pos- Pos- Pos- Pos- riependa- THms1 Exsa Cy
. . . . . . JlyaJibHe Pazom MEH Ma
min 1 I 2 i 3 min 4 a5 4eHi B IAHHA
HaB4YaJIbHUM a
TUTAHOM
(1
KOHTPOJIbHA )
poboTu B 6-y Poigng
T10- T23- T33- T42- cemecTpi Ta .
T 11 132|141 | TS50 1 rpadiine
3aBJIaHHS Y
KOHTPOJIbHA 7-y cemectpi
poboray 7-y
ceMecTpi)
5 5 5 5 5 10+10=20 10 60 40 100

Jns 3apaxyBaHHs po3nautiB 1-2 TpeGa HamucaTh KOHTPOJIBHY POOOTY Ta BHUKOHATH
JIOMAIITHI 3aBJaHHs 1 HaOpaTH y mijcymky He MeHtre 10 6anis. J{ns 3apaxyBanas po3aury 3 Tpeda
BUKOHATU JOMAIIIHI 3aBJaHHs Ta HaOpaTu y MIJCYMKYy He MeHuie 2,5 0aiiB, Ais 3apaxyBaHHS
po3auniB 4-5 Tpeba HamucaTH KOHTPOJIbHY poOOTY, BUKOHATH JOMAIllHI 3aBJlaHHS U HaOpaTu y
HiICYMKY He MeHIle 5 OanmiB, I 3apaxyBaHHs po3JUTy 5 Tpeba BUKOHATH JTOMAIIIHI 3aBJaHHS,
BUKOHATH Ta 3aXUCTUTH 1HAMBIAyaJbHE PO3PaXyHKOBE 3aBJaHHS Ta HAOpaTh B MIJACYMKY HE
meHme 12,5 6aniB. 3a iHAUBIAyabHE PO3paxyHKOBE 3aBJaHHsI Oalu HapaxOBYIOThCS Micis HOro
ycHOro 3axucty (10 10 6aniB 3a opopmiuenns ta g0 10 GaniB 3a yCHUN 3aXHUCT).

Jis gomycky A0 MiICYMKOBOTO CEMECTPOBOTO KOHTPOJIIO CTYJIEHT MOBHUHEH 34aTH 5
pOo3iiB Ta HaOpaTH y miACyMKy He MeHIre 30 OamiB.

Ex3amenaniinuii OineT cKiIagaeTbcs 3 ABOX TEOPETUYHMX MUTAHb Ta 3 JBOX 3ajad.
MakcumanpHU# 0a 3a KOXKHUM 3 MyHKTIB Outety — 10. J{7mst yeminmHo1 3/1a491 MHCbMOBOTO €K3aMEHY
Tpeba HaOpaTu y miAcyMKy He meHmie 20 OaniB a 3aranom He meHme 50 6amiB 3a Bci BHIU
KOHTPOJTIO.

KpuTrepii oniHIOBaHHSI NHCbMOBOI eK3aMeHaLiiiHOI podoTH

VY BiINOBIiJII HA TEOPETUYHE MUTAHHS CTYACHT IMOBHUHEH MPOJEMOHCTPYBATH 3HAHHS TeOpii
HaBYaJIbHOT JUCHUIUIIHM «EnexTponuHamikay Ta ii MOHATIHHO-KaTeropiaJbHOIO amapary,
TEPMIHOJIOT11, TOHATH 1 MPUHIIMIIIB TPEIMETHOI 00IaCTi AUCHUILTIHY.

MakcumanbHl Oany BHCTABISIIOTHCS B pasi YiTKOi, JIOT1YHOI, MOCHTIOBHOI BIAMOBIAI HA
MOCTaBJIEHE MMUTAHHS, 3 BUBOJAAMU OCHOBHUX (opMyJl, POPMYIIOBAHHIM (DI3UYHHUX 3aKOHIB

VY nporieci oLiHIOBaHHS TEOPETUYHUX 3aBJIaHb €K3aMEHAIIHHOTO O17IETY BPaXOBYIOThCS:

— TIOBHOTA PO3KPHUTTS MUTaHHs (2 6anm);
— yMiHHS 4YiTKO (opMyroBaTH BH3HA4YeHHS (I3UYHUX TIIOHATH, TEPMIHIB Ta
MOSICHIOBATH iX (2 Oann);
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— 3JIaTHICTh apryMEHTYBaTH OTPUMaHY BiIMOBIib (2 Oanm);

— 3JaTHICTh POOWTH aHAJITHYHI MIPKYBaHHS, TOPIBHSAHHA, (HOpMYIIFOBaHHS
BHCHOBKIB (2 Oann);

— JIOTiYHA MOCJIIIOBHICTh BUKJIAJCHHS MaTepiany y BiIOBIII Ha 3aBaaHHs (2 Oann).

Pimennsa 3amad moBuHHI OyTH OOIPYHTOBaHMMH, 3 TOCHJIAHHSM Ha BiINOBiTHI (i3nW4HI
3aKOHU Ta PIBHSHHS, SIKI 3aCTOCOBYIOTHCS MPH PIIlIEHHI, 3 MOCIIJOBHUMH PO3paxXyHKaMH BCiX
OCHOBHMX (DOpMyJI, TOBEJEHUM /10 KIHLIEBOTO PE3yibTaTy 3 UITKOK BIJIIOBIJIIO HA I1OCTABJIECHE
MUTaHHA. 3a pillleHHs 3a/1a4i (TPaKTUYHOTO 3aB/IaHHS ) HAPAXOBYIOTHCS TaKi Oaju:

1. 3aBpanHs po3B’s3aHO Ha OoLIHKY 10 6aiiB y BUNAAKY, KOJIHM CTYA€HT OTPUMAB IIPABUIIbHY

BIJINTOB1/Ib 1 MPOJIEMOHCTPYBAB METOJI 1 CIIOCIO 1i OTpUMaHHS.

2. 3aBnmaHHs PO3B’S3aHO HA OIIHKY 8-9 OamiB, KOJIHM CTYyAEHT HE OTPHMAaB IPABHIBHY
BIJIMIOBi/Ib, aJI€ IPOIEMOHCTPYBAB BipHUI METON 1 cr1ociO i1 OTpuMaHHS.

3. 3aBmaHHS pPO3B’SA3aHO YACTKOBO HAa OIIHKY 5-7 0ajiiB, KOJH CTyIEHT HE OTPUMAaB
NpaBUIbHY BiANOBiAb, ajlé YaCTKOBO PO3B’s3aB 3a7ady Ta OTPUMAaB JESAKi MPOMiKHI
pe3yJbTaTu.

4. 3aBnaHHS pO3B’s3aHO Ha OLIHKY 0-4 OaiiB, KOJU CTYACHT HE OTPUMAB MPABUIIbHY
BIJIMIOBi/Ib, IPUUOMY METO/I 1 CIIOCIO pO3B’sI3aHHS 3aBAAHHS OyJ HE BIPHUMHU.
Ex3ameH 31aHMi, AKII0 CyMApPHA OLIHKA 32 NMCbMOBY e€K3aMeHalliliHy po0oTy He
Menue 20 6asiB, a cymapHuii niacymkoBuii 6a;1 He menule S50 0asxis.

Ikana ouiHIOBaHHSA

Cyma OamiB 3a Bci Buau | OLiHKa 32 HallIOHAJIBHOIO MIKAJIO0
HABYAIBHOL  MIIBHOCTL | fyppg YOTHUPHUPIBHEBOT JUTSL TBOPIBHEBOI
HPOTATOM CEMECTPY [IKAJINA OIIHIOBAHHSA IIKAJIH OL[IHIOBAHHSI
90 — 100 BIIMIHHO
70-89 no0pe
3apaxoBaHO
50-69 3aJI0BLJILHO
1-49 HE3a/I0BUIBHO HE 3apaxoBaHO

9. PexomeH10BaHa JiTepaTtypa

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. V. 8. Pergamon press, 1960. — 417 p.
3. AM.®enopuenko. Teopernuna ¢izuka. Tom 1. Kinacnuna MexaHika i elIeKTpoIMHaMIKa.
K.: Buma mxoma, 1992
4. BJ.Cyraxos. Teopernuna disuka. Enextpomumamixa.K.:Buma mxona, 1974
5. V.V.Batygin, I.N.Toptygin. Problems in electrodynamics. Academic Press, 1978

JonomixHa Jriteparypa
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1. 36ipHUK 3a/1a4 3 BEKTOPHOTO Ta TEH30PHOTO YHCIICHHS: HaBY. TOCI0. IS CTYIEHTIB (hi3UUHIX
¢akynpreriB yHiBepcutetiB / M. Jlenueit, M.A. Pazymosa, O.B.Pomanenko, M.B. Xotsinmis. — K. :
BunaBanvo-niomirpadiunuii neHTp «BunaBaudo-nionirpadiuamii neHTp "KuiBChbKuin»

yHiBepeurer, 2010. — 129 c.

2. 36ipHuK 3a1a4 3 enekrpoanHamiku / M. B. braxxuesceka,O. 1. I'puropuax, 1O. C.
Kpununpkuii Ta i. ; 3a pen. 10. C. Kpu-uunpkoro ta A. A. PoBenyaka.—JIbBiB : JIHY imeni
IBana ®panka, 2015.-112 c.

3.E.Taylor, J.Wheeler. Spacetime physics. Introduction to special relativity. W.H.Freeman and
Company, 1992. — 312 p.

4.J.D.Jackson. Classical Electrodynamics, John Wiley, 1975. — 848 p.

5.Enexrpoaunamika. Teopis mosis : HaBuanpHuii mocioHuk / O.B. baranpka, O.1O. Bytpum,

M.M. Komuurin, O.0. TperbsikoB, C.M. lllynera — X.: XHY imeni B. H. Kapazina, 2008. — 132
c.

10. [locnnanua Ha ingopmauiiini pecypcu B InTepHeri, Bigeo-jekirii, inie
MeTOauYHe 3a0e3meueHHs

1. YuboBi matepiasiv Ha caiiTi kKaQeapu TeOPeTUYHOI (Hi3UKU

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

2. Marepianu Maccauycercbkoro Texnonoriunoro Incturyty, CHIA. Kype nekuiii
«Enextpomarnitaa Teopis» npod. JI.JIeriTosa (Prof. Leonid Levitov, MIT USA)
http://ocw.mit.edu/courses/physics/8-311-electromagnetic-theory-spring-2004/

3. YactuHu, siKi CTOCYThCA Teopil 1os, 3 Bineokypcis npod. P.Illankapa Mensckuii yauBepcHTeT
(R.Shankar, Yale University). (OcuoBu ¢izuku I Tta  OcnHoBu  ¢izuku II)

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