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InauBinyaabHNi HABYAJIBLHU MJIAH 3 BUBUYEHHS Qi3MKH
nJig yuHiB 11-x kaaciB YepHniBeubkoro Jinero Ne 10,
110 HABYAKTHCA 32 CiMeilHOI0(IOMAIIIHBO0I0) (GOPMOI0 HABYAHHA

[Tpupomuuya ocBiTHS rany3s. [Ipeamer - ¢pizuka

HapuanbHa nporpama 3 (pi3uku (p1BE€Hb «CTaHAAPT») AJIsl CTAPILOi KO, cpopMoBaHOi HallloHaIbHOO akaieMiero HayK YKpaiHu

(aBTOpCHKUI KOJNEKTUB i kep. JIokTea B.M.)

[Tinpyunuk: ®@i3uka. PiBens cranaapty. ABtopu nifpyunuka: B.bap’sxrap Ta iH.

nmoBHOTO Kona. KopoTke 3amMukaHHs. BuzHaueHHS eNeKTpUYHOTO
OTIOpY KOJIa 3 TTOCITOBHHM 1 MTapajeIbHAM 3’ € THAHHIM
MPOBIIHUKIB. BUMiproBaHHS B €JIEKTPHYHHUX KOJIaX, ITYHTH Ta
JnoaaTkoBi onopu. PoboTta Ta mOTyXHICTh €IEKTPUYHOTO CTPYMY,
TEeIUIOBa JIis cTpyMy. besmneka mix gac 3acTocyBaHHS
SJIEKTPUYHUX MPUCTPOiB. [lOpiBHAIBHA XapaKTEPUCTHUKA PiIZHUX
CEepeIOBHIL, Yepe3 SIKi MOXKE MPOTIKATH ENeKTPUYHUN CTPYM
(MeTamiB, po3UMHIB i pO3IUIABIB €NEKTPOIITIB, Ta3iB, IJIa3MH,
HaIIBIPOBIAHUKIB): BUTbHI HOCIT 3apsiay, 3aJIEKHICTH TUTOMOTO
onopy Bix temneparypu. HannposigHicTs. Enekrposis, 3akoHu
enexTponizy. Turu caMoCTiHHOTO po3psiny B ra3ax.
3acTocyBaHHS EIEKTPUIHOTO CTPYMY B PI3HHUX CEPEIOBHINAX.
TepMoeneKTpoHHA eMicCis Ta CTpyM y BakyyMi, Horo
3acrocyBaHHs. [IpuHIU /1ii eJICKTPOHHO-BAKYYMHHUX MPUIIAJIIB

Tepmin Tema 3micm HasuanbHoi 0iAbHOCMI OuikyeanvHi pezyiomamu
I Enexrpoaunamika | Enexrpudnnii ctpym, enekrpuane kono. [locriinuit ctpym. 3HaHHEBUH KOMIIOHEHT Oniepye MOHATTAMH Ta TEPMiHAMHU:
ceMecTp Ixepena ctpymy. Enekrpopymiitna cuna (EPC). 3akon Oma 1y | elIeKTpruYHHNA CTPYM, KEPENo cTpyMy, 3akoH OMa, IIyHT,

JIOJIATKOBHIA O1Tip, poO0Ta Ta MOTYXHICTh CTPYMY, BUTBbHI HOCI1
3apsIy, HAIIPOBIIHICTh, SIEKTPOITi3, 3aKOHH €IIEKTPOIIi3Y,
TEPMOEJICKTPOHHA eMiCisl, eNeKTPOHHO-AIPKOBHII Iepexif,
MarHiTHe ToJe, iHAYKIlis MarHiTHOTO ToJsl, cuiia Amnepa,
cuia Jlopenna; gia-, mapa- i pepomMarHeTHKH;
€JICKTPOMArHiTHa THAYKIIisA, paBuio JIeHIa, CaMOiHIyKIIis,
IHAYKTHBHICTb, 3aKOH €JIEKTPOMAarHiTHOI IHAYKIi1, BUXpOBE
€JIEKTPUYHE TI0JIE, BUXPOBI CTPYMH, €HEPrisi MarHiTHOTO OJS.
HisnpHicHU# KomMnoHeHT Po3B’s13y€ 3a7a4i Ha 3aCTOCYBaHHS
3HaHb PO MOCTIHHUK CTPYM, €JIEKTPHUYHE Ta MarHiTHE MoJje,
3akoHy OMa JUIsl TOBHOTO KoJa, 3akoHy /xoyns—IJlenna,
dhopmynu cur Amriepa Ta cwn Jloperta, mpasuio Jlermna,
3aKOH EJIEKTPOMArHiTHOI iHAYKIIi1, HA 3aCTOCYBaHHS
IHIYKTUBHOCTI, Ha OOYMCIIEHHs eHeprii MAarHiTHOrO MOJIsl, Ha




Ha MpUKJIaJi BaKyyMHOro Jnioay. BinacHa i gominikoBa
MPOBIHICTH HAMIBIPOBIIHHUKIB, €IEKTPOHHO-TIPKOBHI TIepexit i
#ioro BacTuBOCTI. HamiBIpoBiTHUKOBUHN 10T,
HamiBripoBiAHWKOBI TEXHOJIOTI] Ta eleMEeHTHA 0a3a Cy4acHOi
oOuucnoBasibHOI TexHikd. B.€. JlamkapboB — nepiuuii
TOCITITHUK p-n Tepexomy. MartiTHa B3a€MOIis Ta MarHiTHE MOJIe.
[HayKIlis MardiTHOTO 1oJist. MarHiTHUI MOMEHT paMKH 3i
cTpyMoM. [lisi MarHiTHOTO MOJIsl HA paMKy 3i cTpyMoM. MarHiTHe
moire coneHoima. Cruia Amrepa ta cuia Jlopenma. B3aemomis
cTpyMiB. 3acTOCYBaHHS Jii MarHITHOTO TOJISI HA PAMKY 31
CTPYMOM B €JICKTPOBHUMIPIOBaJIbHUX MPUIaJax Ta
€JIEKTPOIBUTYHAX. Pyx 3apsmKeHol YaCTUHKH B OOHOPIAHOMY
Mar"iTHOMY TOJIi. MarHiTHi BIacTHBOCTI pedoBuHU. Jlia-, mapa- i
(hepoMarHeTHKH. 3aJIeKHICTh MAarHITHUX BJIaCTUBOCTCH
PEYOBMHH BiJ] TEMIIEPaTypH. 3aCTOCYBaHHS MarHITHUX
MatepianiB. locmign M. ®apanes. EnexkrpoMaraiTHa iHAYKITiS.
ITpapwiio Jlenna. 3akoH eJIEKTPOMArHiTHOT 1IHYKIIii.
Camoinaykuisi. EPC camoinnykuii, iHTyKTuBHICTE. Buxpose
(immykmiitHe) enekTpudHe mone. Buxposi crpymu. Enepris
MAarHiTHOTO TOJISI KOTYIIKH 31 cTpymoM. ['imore3a JI. Makcsena.
B3aeM03B 130K €EKTPUYHOTO T4 MarHiTHOTO TOJIiB SIK MPOSIB
iCHYBaHHS €JICKTPOMATHITHOT'O IOJISL.

PYX 3apsDKEHUX YaCTUHOK y OJHOPiIJHOMY MarHiTHOMY HOJI.
Cxutaziae mpoCTi eNeKTPUYHI KOJIa; BUMIPIOE CHITY CTPYMY,
Hanpyry, omip, EPC. JlorpuMyeTbes mpaBui Oe3neku mpu
3aCTOCYBaHHI EIEKTPUYHUX MPUCTPOiB. LIIHHICHIMI KOMIIOHEHT
OwiHIOE pe3ynbTaTi 3aCTOCYBaHHS 3aKOHIB
€JICKTPOMAarHeTH3My B TEXHIIli, MCIUIIMHI Ta TOOYTi, po3yMie
BA)KJIMBICTH BUBYEHHS I[UX 3aKOHIB.

EnexkrpomMaruitHi
KOJIMBAHHA Ta
XBHJII

KonmBaneuuit KoHTYp. BUHUKHEHHS BUTBHUX €1EKTPOMAarHiTHUX
KOJIMBaHb. ['apMOHIYHI eNeKTpOMarHiTHI koiuBaHHs. Dopmyrna
Tomcona. [lepeTBopeHHst eHeprii mig yac BUIBHUX
€JIEKTPOMArHiTHUX KOJMMBaHb. 3MiHHUH CTPYM SIK BUMYLIEH]
eJIeKTPOMArHiTHI KojuBaHHA. KoHaeHcaTop 1 KOTyIIKa B KOJTi
3MIHHOTO CTPyMY. AKTHBHUH, EMHICHUH Ta iHAYKTUBHHN OMIOPH.
PoGora if HOTyXHiCTb 3MiHHOTO cTpyMYy. Jlito4i 3HAYeHHS
HaInpyTH Ta CUIN cTpyMmy. TpancdhopmaTtop. BupoOHUIITBO,
nepesaya Ta BAKOPUCTAHHS €HEPrii 3MiHHOTO CTPyMY.
EnexTpoMarHiTHi XBUJIi, iX yTBOpPEHHsI Ta MOIIUPEHHS. BUCHOBKH
3 Teopii MaxkcBemia, gocuiau ['epra. lIBuakicTs mommpeHHs
€JIEKTPOMArHITHUX XBWIb. [IpyHIIUTIH pagioTeneOoHHOTO
3B’s13Ky. PasioMoBneHHs Ta TenebaueHHs.

3HaHHEBUN KOMIOHEHT Orlepye OCHOBHHMH MOHATTAMU Ta
TepMiHaMHU: KOJMUBAJIbHUN KOHTYp, BIUIbHI Ta BHMYIIEHI
€JIEKTPOMAarHiTHI  KoimMBaHHs, Qopmyna TomcoHa, airoui
3HAUEHHsS HAIpyrd Ta CWIM CTPyMY; aKTUBHHUI, €MHICHHH,
IHAYKTUBHUI omopu; pobOTa Ta MOTYKHICTh 3MIHHOTO CTPYMY,
TpaHchopMaTop, MOLYIALIS, NPUHLUUIH PagioTenedOHHOTO
3B’s3Ky. [isutbHicHME kommoHeHT Po3B’sa3ye 3amaui Ha
3acrocyBaHHS ¢Gopmynn ToMmcoHa, MIIOYMX 3HAYCHH CHIIH
CTpyMy Ta Hampyrd, xoedimieHta TpaHcgopmarii. [losicHroe
YTBOPEHHsSI ~ CJIEKTPOMATHITHUX  XBWJIb 1  IPUHLIUIH
pamiotenedorHOTO 3B’s13Ky. LliHHICHWIT KOMIOHEHT Bussise
CTaBIICHHS Ta TMIOSICHIOE 3aCTOCYBaHHS BIJIBHUX
€JIEKTPOMAarHiTHUX KOJHMBaHb, SMIHHOTO CTPyMY Ta paliOXBHIb
Y CYYacCHIM TEXHilli; OI[IHIOE MPOOIEMH Cy4acHOI €HEPreTHKH,




30KpeMa TOB’s3aHi 3 MepeIaBaHHsIM EICKTPOCHEPril Ha BEIHKI
BiJICTaHI

II
ceMectp

Onruka

PosButok  ysBIEHR Tpo Tpupomy cBimia. CBITIO  sK
eNIeKTpOMarHiTHa  XBWiA.  [lommpeHHs, TOIMIMHAHHSI  Ta
poscitoBaHHS cBiia. [eomerpuyHa onTHKa SK TPaHUYHUI
BUITQJ0K XBHJIHOBOI. 3aKOHM T'€OMETPHYHOI ONTHKH. [loka3HHK
3aJIOMJICHHSA, WOTO 3B 530K 31 MIBHIKICTIO CBITJa B CEPEIOBHIIL.
Pedpaxkuis Ta mipaxi. OTpruMaHHs 300paKeHb.

Jlin3u, onTHYHI CUCTEMH Ta ONTWYHI mpuiagu. KorepeHTHICTH
CBITIIOBUX XBWJIb. OCOONMBOCTI JIa3¢pPHOTO BHUIIPOMIHIOBAHHS.
Inrepdepenuiss  cBitna. [lpuHimun [roiirenca— @Dpenedns.
Hudpakniss  ceimia. dudpakuiiini  rpatku.  CHEKTpOCKOIL.
Hemepepauit  cmektp cBimia. ChHekTp BHIPOMIHIOBAHHS
abcomoTHo 4opHoro Tina. @Popmymna [lnanka. KsanToBi
BIacTUBOCTI cBimma. CeimoBi kBanTH. Crama [lnanka.
®oroedexr. [ocmigm O.I. Croneroa. 3akoHU QoToedeKTy.
Teopis  Eitamreitna, piBHaHHA  ¢doroedekty.  DortoH.
®dotopesuctopu Ta (oroenemMeHTH. 3acTocyBaHHS (oToedekTa,
coHsyHi Oarapei. PeHTreHiBChbKke BHIIPOMiHIOBAaHHS, HOTO
3aCTOCyBaHHS B MemaumuHi Ta TexHimi. Poborm 1. Ilymros.
®dotoximiuHa Aist cBiTia. KopmyckynspHO-XBHIBOBHU Iyanizm
ceiTna. Illkama  eJleKTpOMarHiTHUX XBWJb. BiacTHBOCTI
CJICKTPOMAarHiTHUX XBWJIb PI3HUX Jiamma3oHiB. ElekTpomarHiTHi
XBHJII B IIPUPOJIi Ta TEXHIIII.

3HaHHEBHH KOMIOHEHT Oriepye OCHOBHUMH HOHSTTSIMHU
TEOMETPUYHOI  ONTHUKU:  CBITVIOBUH  TNPOMiHb,  3aKOHH
BiIOMBaHHS Ta 3aJIOMJICHHS, TOKa3HUK 3aJOMJICHHS, IIOBHE
BimOWBaHHA, pedpakuis, Po3BUTOK ysBIEHb TPO TPUPOAY
ceimia. CBITJIO SK elleKTpoMarHiTHa XBuis. llommpeHHs,
MOIIMHAHHA Ta PO3CiIOBaHHA cBiTia. [eoMeTpHUYHa ONTHKA SK
TPaHWYHUIA BHIAJOK XBWJIBOBOi. 3aKOHH T'€OMETPUYHOI
onTvkH. IToKa3HUK 3aJ0MIJIEHHS, HOro 3B 30K 31 IIBUIKICTIO
cBiTIa B cepenoBuili. Pedpakmis Ta mipaxki. OTpuMaHHS
300pakeHb.  300pakeHHsA, JiH3U. Omnepye NOHATTAMH
XBUJIBOBOI  Ta KBAaHTOBOI  ONTHKWU: KOTEePEHTHICT,
iHTEepdepeHIis Ta dpaxiist CBITJA, MPUHIUT
Ioiirenca—®penenst, IuppakUiiiHi IpaTkH, CIEKTPOCKOIL,
KBaHT, QoToH, ctana [lnanka, horoedext, 3akoHu poToedekTy,
piBHsiHHs  EffHmTelina st QoToedekty, pEeHTTeHIBChKe
BUNPOMIHIOBaHHS,  MIKaja  €JEKTPOMAarHiTHUX  XBWIb,
KOPIYCKYJSIPHO-XBWJIBOBUH  AyanmizMm cBiTia. JlisuipHiCHMIA
KOMITOHEHT Po3B’si3ye 3amadi Ha 3acTOCYBaHHS 3aKOHIB
TeOMETPUYHOI ONTHKH, HA PO3PaXyHKH ONTUYHUX CHUCTEM, Ha
3B’A30K JOBKMHH Ta YacTOTH CBITJIOBOi XBHWJI, YMOBH
iHTep(epeHIfHNX MAaKCUMYMIB i MiHIMyMiB, Ha 3aCTOCYBaHHS
dopmynn audpakmiiHUX Tparok, piBHAHHS EifHmTedHa s
¢dotoedexty. KopucTyeTbesi ONTHUHUME TPUIIAAaMH, BUMIPIOE
MOBXUHY CBiTIIOBOi xBwii. LliHHicHWE kommnoneHT llosicHioe
pONb 1 WPUHIMIU 3aCTOCYBaHHS ONTHYHUX TPHIATIB Y
Cy4acHill TeXHillli Ta MEIUIMHI, PO3yMi€ €JHICTh 3aKOHIB, IO
ONHUCYIOTh CBIJIIOBI XBWJII Ta iHII  eJNEKTPOMArHiTHI
BHIIPOMIHIOBAHHSI.

ATOMHAa Ta sjJepHa
¢pizuxa

Possutok ysBiens mipo aromu. Jocmin Pesepdopma. [Tnanerapua
Mozesb aToma, ii sKicHe OOIpYHTYBaHHS Ha OCHOBI MOCTYJATiB
bopa. FEneprermuni piBai aroma. ['imoreza ge bpoitrs.
KopmyckynspHO-XBHIBOBHH [yalli3M SIK 3arajbHa BIACTHBICTb
Mmarepii. BumpomiHIOBaHHS Ta TOIIMHAHHS CBiTJa aTOMaMH.
Jlinitiwacti cnektpu. Ilpuammn nii naszepa. B3aemonmii wmix
HYKJIOHAMH B sIpl, CTIWKICTL arOMHHUX sinep. EHeprig 3B s3Ky

3HaHHEBUI KOMIOHEHT Ormepye MOHATTAMH Ta TEPMiHAMHU:
IUIaHeTapHa MOJAENb aToMa, KBaHTOBI mocTynatd bopa,
EHEepreTUYHi PiBHI aTOMIB, JIa3epH, KOPITYCKYIISIPHO-XBUIHOBHN
Iyalli3Mm, JIHIAYATI CIIEKTPH, CHEKTPAIBHHHA aHaji3, €Heprisd
3B’S13Ky aTOMHOTO si/ipa, JeeKT Mac, paJiOaKTUBHICTb, 3aKOH
palioakTUBHOIO poO3Maxy, IMepiox MiBpo3maiy, JIaHIIOroBa
peakiist MOOUIYy SIIep, SIOEPHUN  pPEaKTop, e€JIeMEHTapHIi




aromHoro siapa. JHedexkr wmac. Ilpupomna Ta 1mTyuHa | yacTuHKM. JlisibHicHMI KoMmmoHeHT Po3B’s3ye 3amadi Ha
palioaKTUBHICT, BHAWM PaTiOAKTUBHOIO BHUIIPOMIHIOBAHHS. | 3aCTOCYBaHHS KBAaHTOBUX IOCTynariB bopa, ¢opmynn ne
3aKkoH pamioakTHBHOTO posmaxy. OTpuMaHHSA Ta 3acTocyBaHHA | bpoiins, Ha eHepriio 3B’s3Ky aTOMHHX saep 1 nedekt mac.

PamioHYKIII B, Mertoan peectpariii ioHi3ytouoro | Bmie kopuctyBatucs mo3umerpoM. L[iHHICHMIT KOMITOHEHT
BUIIPOMIHIOBAaHHSA 1 3axucT Bifg Hboro. Jlosumerp. SnepHi | AHami3ye sBHINA, IO CBiAYATH PO CKIATHY CTPYKTYPY aToMiB
peakiii, crmocoOW BHUBILIBLHEHHS simepHOi eHeprii. JlaHiorora | i aTOMHUX  s1ep, BHCJIOBIIIOE  BIHOIICHHSI [0
peaxiis Moty siAep 1 TepMOsIAEpHI peakiii. SaepHuil peaktop, | KOpIyCKyISIpHO-XBHILOBOTO Iyalli3My, A0 TPOOJIeM CydacHOl
MEPCIEKTUBU CTBOPEHHS TEPMOSAEPHOTO peaxropa. | iAepHOI  EHEpPreTUKH; TOSCHIOE METOOM  3aXUCTy  BiA

Enemenrapni dwactuakm, ix kmacudikarmig. IloHATTS Tpo | pagioaKTHBHOTO BHITPOMiHIOBAHHS
dbyHaaMeHTaIbHI B3aEMOJTIT.

Bukxonaseyw: suumens ¢izuxu /{auyx T.D.



