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HHOACHIOBAJIBHA 3AIIMCKA

Mertoro BCTynmHOro BUNPOOYBaHHA 3 «Mi3MKW» € MepeBipka 3HaHb 1 BiAOIp
BCTYIIHUKIB JJIsI 3apaxXyBaHHs Ha HaBYaHHA 3a CTyINEHEM JokTopa dimocodii 3a
cnerianbHOCTAMU 104 — di3wka Ta acTpOHOMIS TpHW MPUHOMI HA HABYAHHS HA
OCHOB1 OCBITHHO-KBaJli(pIKAI[IMHOTO pIBHSA/CTYNEHS CHeliaiticTa/mMarictpa o
[TpukapnaTchkoTO HaI[lOHATBFHOTO YHiBepcuTeTy iMeHi Bacunsa Credanuka y 2022
POIIl 32 HECYMIKHOIO CIEIIaIbHICTIO.

[IporpamMa MICTUTh OCHOBHI NMUTAHHS 3 (DI3MKK Ta MEPENiK PEKOMEHIOBAHO1
JITEpaTypHu.

HaBenenuii mepenik NHUTaHb, KI BHUHOCSATHCA HA BCTYIIHE BUIPOOYBAHHS
JACTh MOXKJIMBICTh BCTYIHHUKY CHUCTEMATHU3yBaTh CBOi 3HAHHS Ta JIOIIOMOXKE
30pIEHTYBATUCS, Ha $IKI MUTaHHSA Tpeba 3BEpHYTHU YyBary MpU MIATOTOBII 0
BCTYITHOT'O BUIIPOOYBAHHS.

[lepenik pekOMEHI0BAaHO1 JITepaTypu CIPUATUME y MOUTYKY 1 MIA00p1 JKEpe
MIATOTOBKY JJI1 BCTYITHOTO BUIIPOOYBaHHS.

OCHOBHI IIMTAHHA 3 JUCHUIIJITHA

1. Beryn
1.1. OcHOBHI TUIH B3a€EMOJIIM y IPUPOII.
1.2. dyngaMmeHTanbHl 3aKOHM 1 ()EHOMEHOJIOTIYHI 3aKOHOMIPHOCTI, JWHAMIiYHI
PIBHSIHHS, 3aKOHU 30€pEKEHHS 1 CTATUCTUYHI 3aKOHOMIPHOCTI.
1.3. ®i3uka 1 HAyKOBO-TEXHIYHUM TIporpec. Poilb BITYM3HIHUX BUCHUX Y PO3BUTKY
b13uKm.

2. Knacuuna mexaHika.
2.1. HepensaTuBicTchka MeXaHiKa.

2.1.1. Mlpoctip 1 wac y HepemsaTHBICTChKiN (disumi. CucremMu BIIUTIKY.
Kinematuka Ttouku. IleperBopennst [amines. InepmianbHi cuctemu
BiiKy. [Ipuniun BigHocHocTi [Manines.

2.1.2. 3akoHN [WHAMIKM MaTepiadbHOi TOYkdU. PIBHAHHSA pyXy cHCTEMH
MaTepiaaTbHUX TOYOK.

2.1.3. lunaMika CHUCTEMH MaTepialbHUX TOYOK. PIBHAHHS pyXy CHCTEMH
MaTepiaTbHUX TOYOK.

2.1.4. Pyx y ueHTpaIbHOMY TOJi.

2.1.5. Pyx 3apsKeHHX YaCTHHOK B €JICKTPOMArHITHUX MOJISX.

2.1.6. 3akoHu 30epexeHHS B HEPEISATHBICTCHKINA MeEXaHiIi Ta iX 3B’S30K i3
BJIACTUBOCTSIMU CUMETPIi MPOCTOPY 1 Yacy.

2.1.7. HeinepuianpHi cucteMHu BiTiky. Cuim iHEpIIii.

2.1.8. I'paBitaniiine moje. 3aKOH BCECBITHBOIO TsDKiHHA. 3akoHM Kermepa.
InepTHa 1 rpaBiTaniitna macu. [IpuHINT €KBIBaJIEHTHOCTI.




2.1.9. Mexaniyai konuBaHHA. BinbHI 1 BHMyIIeHI KoiauBaHHSA. Pe3oHaHc.
KonuBanus npu HassBHOCTI TEPTSL.

2.1.10. Ilpuanunn  Haiimenmioi mii. PiBHsaHs Jlarpamka apyroro pomy.
VY3aranbHena cuna, ¢pyHkiis Jlarpanxa.

2.1.11. Kanoniusi piBHsHHS ['aminbToHa. OyHKIIA ["amMinbTOHA.

2.1.12. Po3cisiHHS YaCTHHOK y IIeHTpaibHOMY Toi1i. @opmyna Pezepdopaa.

2.1.13. lunamika TBepgaoro tima. CucrteMa piBHSAHb pPyXy TBEPJIOIO Tia.
[lonsitTst mpo TeHzop iHepuii. KiHeTuyHa eHepris pyXy TBEpPIOTo Tija.
[Ipuknanu oOUUCICHHS MOMEHTY 1HEpIIii.

2.1.14. JlunaMika MaTepiaJIbHOI TOYKH 3MiHHOI MacHu. PiBHSIHHS MemepchKoro.

2.2. PenaTuBicTChKa MEXaHIKa.

2.2.1. EkciepuMeHTalbHI OCHOBH CHETiasibHOI Teopii BigHOCHOCTI. [TocTtynatu
Eitnmretina.  I[leperBopenns  Jlopenma.  IlpuHnmn — BiZHOCHOCTI
EliHmreiina.

2.2.2. PenaATUBICTCHKUN IMIYJIBC 1 €HEpris, 3B’S30K MDK HHMH. EHepris
CIOKOI. YacTHMHKM 3 HYJIbOBOIO Macolo. PensTuBiCTChbKa IMHAMIKA.
3akoH 30€peKEeHHS EHEPT1i-IMITYJIbCY.

3. Exexkrponunamika
3.1. EnexkTpomarHiTHi B3a€MOIi.

3.1.1. Enextpuuni 3apsau. BumiproBaHHS MHATOMOTO 3apsAy YacTUHKH 1
€JIEMEHTapHOTO 3apsiny. PIBHAHHS HEMEpPEepBHOCTI.

3.1.2. EnextpomarHiTHe moJie y BaKyyMi i HOro xapakTepUCTHKHU. [IpwHImN
cynepno3sutiii. Cuna JlopeHia.

3.1.3. EkciepuMeHTalIbHI OCHOBU E€JIEKTPOJMHAMIKH: B3aEMOJIIST HEPYXOMHUX
3apsiniB, nociaigu  Kynona, B3aemopiss cTpywiB, jdociind Awmepa,
eJIEKTpOMAarHiTHa THAYKIIIsA, qocaiau dapanaes.

3.2. 3arayibHi piBHIHHS €JICKTPOMATrHITHOTO TTOJIS.

3.2.1. Cucrema piBHSIHb MaKcBelIa y BaKyyMi.

3.2.2. [loTeHmiany eIEKTPOMATrHITHOTO IO/, PIBHSAHHSA JUIS ITOTEHIIIAIIB,
rpajJiieHTHA 1HBAPIAHTHICTh €IEKTPUUHOIO MOJISI.

3.2.3. 'yctrHa eHeprii i TYyCTHHA MOTKY €HEPTii eIeKTPOMArHiTHOTO MOJIs.

3.2.4. 3akOoHM TIEPETBOPCHHS TOJIB 1 MOTECHITIATIB TPH TMEPEeXOoMai Bia OAHIET
1HepIlaJbHOI CHUCTEMM BIAJIKY N0 1HIIOL. [IpUHOMO BITHOCHOCTI B
€JEKTPOIMHAMIIT.

3.2.5. Cucrema piBHIHb MaKcBeIa y pESUYOBHUHI.

3.3. IlocTiliHi eAeKTPOMATHITHI MOJS.

3.3.1. Enexktpoctatuune mojie y BakyyMi, WOTO MOTEHLIadbHICTh. llpuHImn
cynepno3ullii i TeopeMa ['aycca. Eneprisa B3aemojii cuctemMu 3apsjiB i
€HEPTisl eJIEKTPOCTATUYHOTO TOJIS.

3.3.2. TlocriliHe Mar”iTHE TOJie y BaKyyMi, HOT0 BUXPOBUU XapakTep. 3aKOH
bio-CaBapa-Jlannaca 1 TeopeMa npo UupKyJsiito. EHepris MarHiTHOro
TOJIA.

3.3.3. Enextpocratrune mose y mieIeKTpruKax.




3.3.4. Tlonsgpuzantis  gienekTpukiB. [lomsipHi 1 HEMONAPHI TICIEKTPUKH.
CerHero- 1 1’ €30-€1EKTPUKU. AHTUCETHETOCTIEKTPUKH, MIPOECTEKTPUKH.
3.3.5. Maruithe mose 'y pedoBuHax. Jlia-, mapa- Ta depo- i
anTugepomaraeTusMm. OepuTH.
3.3.6. Ilocrilianii cTpyMm y Metanax. Emektpopymriiina cwma. 3akonn Owma i
Jxoyns-Jlenua. [IpaBuna Kipxroda, ix pizuanmii 3MicT.
3.4. KBazicraiioHapHe eJIeKTPOMATHITHE TOJIe.
3.4.1 3wminnuii ctpym. Omip, EMHICTD, IHAYKTUBHICTD Y KOJIi 3MIHHOTO CTPyMY.
3.4.2 KonuBHuii KOHTYp. BinbHi 1 BuMyIIeHi koauBanHs. Pe3onanc. ['eneparris
HE3aTyXar4uX €JIEKTPOMATrHITHUX KOJMBAHb.
3.5. EnexkTpomarHitTHi XBHIII.
3.5.1. XBunroBe piBHAHHS. [lmocka MoHOXpoMartwyHa XBwisA. [IIBHIKiCTH
MOIIMPEHHS €JEKTPOMarHiTHUX XBUIb. EQekt [lomnepa.
3.5.2. BunpoMintoBaHHS €JIEKTPOMArHITHUX XBUJIb. JlutionpHe
BUNPOMIiHIOBaHHS.  EnekTpomarniTHa mnpupoaa  citia. Illkana
€JIEKTPOMArHITHUX XBUJIb.

4. OnTuka
4.1. XBWIbOBA ONTHUKA.
4.1.1. Txepena i npuiiMadi CBITJIA.
4.1.2. TloHATTS PO KOTEePEHTHICTh. [HTEpdepeHIrist cBiTIa.
4.1.3. llpuanun  [roiirenca-®penens.  Hudpakmis  cBitina.  Judpakiiiina
peliTKa.
4.1.4. Tonspwuzaria cBitiaa. [loaBiitHE TPOMEHE3aTOMIICHHS.
4.1.5. ®i3uyHi1 npyuHUIUNY roiorpadii.
4.2. llomupeHHs CBITIa B CEPEIOBHIIL.
4.2.1. BinOuBaHHs 1 3aJI0MJIEHHS CBITIIA.
4.2.2. llornuHaHHS 1 Aucniepcis cBiTia. da3oBa i rpymnoBa MIBUIKICTE.
4.2.3. Po3citoBaHHS CBiTIA.
4.2.4. 3aKOHHU TEIJIOBOTO BUIIPOMIHIOBAHHS.
4.3. F'eoMeTpUYHA ONTHUKA.
4.3.1. HabnmxeHHs KOPOTKUX XBUIIb. OCHOBHI MOHATTS 1 3aKOHU T€OMETPUIHO1
ONTHKHU.
4.3.2. JI3epkana, nin3u, npusMu. ONTHYHI TTPHIIAJIH.

5. KBanToBa ¢izuka
5.1. Oco6aMBOCTI NOBEIHKU MIKPOOO EKTIB.
5.1.1. KopnyckynsspHO-XBUILOBUM yajli3M CBITJIA 1 YACTUHOK PEUYOBUHH.
5.1.2. JINCKpEeTHICTh CTaHIB MIKpOOO €KTYy; JIHIHYACTI CHEKTPU aTOMIB,;
nocaiau ®panka-I'epna; nocmiau tepHa-I'epnaxa.
5.1.3. CHiBBi/JHOIIICHHSI HEBH3HAYCHOCTEH. VIMOBIpHICHMI XapakTep OIHUCY
PYXy MIKpOOO’ €KTIB.




5.2. OCHOBHI OJIOKEHHS KBAHTOBOT MEXAHIKH.

5.2.1.

5.2.2.

5.2.3.

5.2.4.

5.2.5.

5.2.6.

5.2.7.

5.2.8.

5.2.9.

XBunboBa QyHKIIIS Ta ii iHTeprpeTanis. KBaHTOBOMeXaHIYHUIN MPUHIIUIT
cynepnosuttii. [Ipuanun npuuanaHocTi. HOpMyBaHHS 1 OpTOTOHANBHICTh
XBUJIBLOBUX (DYHKITIH.

Oneparopu Gi3UYHUX BEIWYMH Ta iX BIACTUBOCTI. CHEKTp 3HAYEHb
(b13UYHOT BETMYMHU.

CrarucTuyHUil moCTyJaT KBAaHTOBOI MexaHiku. CepelHe 3HAYCHHS
(13UYHUX BEIUYUH.

XsunboBe piBHsHHS lllpeninrepa. PiBHsSHHS HenmepepBHOCTI, HOTo
(b13uYHUN 3MICT.

Cramionapse piBasiHHs [peninrepa. BiacTuBOCTI cTailioHapHUX CTaHIB.
3B’S30K EHEPreTUYHOTO CIEKTPA 3 TOTEHI[1AJIOM.

BinbHa wactmHka. YacTmHKa B TOTEHIadbHIN sMi. EHepreTnuHuii
CHEKTP JIHIKHOTO ocumIsIiTOpa. TyHEenbHUM eeKT.

Coin  enexktpoHa. Omnuc cTaHy 3a JIONOMOIOK TOBHOTO Habopy
KBAHTOBHX YHUCET.

KBaHToBa MexaHIKa CHCTEeMHM TOTOXXHUX YacCTUHOK. BiacTtuBocTi
cuMeTpii XxBuIboBOi PyHKIil. bo3onu 1 pepmionu. [Mpunnun Ilaymi.
PiBHSIHHSI peNISITUBICTCHKOI KBAHTOBOI MEXaHIKH.

5.3. Bynosa atoma.

5.3.1.
5.3.2.

5.3.3.

5.3.4.

Mopens bopa ta ii icTopudHa poJib.

KBanTtoBOMexaHiuHa Teopis aroMa BOJHIO. CHEKTPU BUIIPOMIHIOBAHHS
aTOMapHOTO BOJHIO.

Cran enexkTpoHiB B OaraToeneKTOHHOMY atomi. [lepiogmuna cuctema
ejeMeHTiB MeHieneena.

BruivB 30BHIIIHIX €EKTPUYHUX Ta MAarHITHUX MOJIIB HA aTOMHI1 CIIEKTPH.
Edextu 3eemana i lllTapxa.

6. ®di3uka sapa i eJeMeHTAPHUX YaCTHHOK

6.1. AToOMHE SApO.

6.1.1

6.1.2.

6.1.3.

6.1.4.

6.1.5.
6.1.6.

6.1.7.

Hocnigu Pesepdopna, saepaa moaenb atoma. CKIaaoBl €IEMEHTH sipa.
OCHOBHI XapaKTEPUCTUKH SIAEP.

BnacTuBOCTI | XapakTepUCTUKH saepHUX CHI. [TOHATTS mpo oOMiHHMI
MEXaHI3M SJIEPHUX CHUJL.

PagioakTuBHICT. XapaKTEPUCTHKH | THITH PaliOaKTUBHUX NIEPETBOPCHb.
[Ipupona anbda-, 6eTa- | raMa-BUMIPOMIHIOBaHb. J{03UMETpI.

Mogeni atomHoro siapa. KpamnmnaHa Ta o00J0HKOBA MOJEIl aTOMHHX
anep.

B3aemoia rama-punpomiHioBaHHs 3 peuoBuHo10. Edext MeccOayepa.
Hetitpuno. Ilonarrs nmpo mapaicts. He3OepexkeHHs mapHocTi B OeTa-
po3majax.

Snepni peaxuii. Peakiis noauty 1 cuHTe3y. SlnepHa eHepreTuka.

6.2. ExeMmeHTapHi YaCTUHKH.

6.2.1.

Metoau peectpailii 4acTUHOK. [[epena 4acCTUHOK, MPUCKOPIOBAYL.



6.2.2.

6.2.3.

Knacudikarmis enemenTtapHux dYacTHHOK. DOTOHH, JIENITOHH, ME30HH,
Oapionn. Pe3onancu. AnTHuacTUHKA. (OCHOBHI  XapaKTEPHUCTUKU
YaCTUHOK.

Tunu B3aemonii YaCTUHOK, iX XapakTepucThukd. OOMIHHMI MeXaHi3M
dbynaameHnTanbHUX B3aeMoiid. [IOHSTTS Ipo KBapKH.

7. TepmoguHamika | craTucTuuHa dizuka

7.1. TepmoauHamika.

7.1.1.

7.1.2.

7.1.3.

7.1.4.

7.1.5.

BHyTpimHs  eHepris, Temiorta | poborta. BsaemonepeTrBopeHHs
BHYTPINIHBOT Ta iHIKX GopM eHeprii. [lepruii 3aKk0H TepMOIUHAMIKY |
HOr0 3aCTOCYBaHHS.

KBazictarmuni mnpomecu. [pyrwmii 3akoH TepmoauHamika. OCHOBHI
PIBHSHHS | HEPIBHOCTI TEPMOIUHAMIKH.

TepmonuHamigai  moTeHIiayi | 1X  XapakTepUCTH4YHI  (QYHKIIII.
CmBBigHoiieHHs Makcsena. Pisasaunasg '100ca-I"ensMromnbiia.

Teopema Hepncra. Iloctynar [Inanka. HemocskHicTh aOCOTIOTHOTO
HYJIA.

PiBHOBara ¢a3. da3oBi mepexoau Mepmoro I Apyroro poay. PiBHSHHS
Knaneitpona-Knaysiyca. PiBusinnast Ependecra.

7.2. Ctatuctuyna (hizuka.

7.2.1.

1.2.2.

7.2.3.
7.2.4.
7.2.5.
7.2.6.
7.2.7.
7.2.8.

7.2.9.

Mikpoctann MakpockomiuHoi cucteMud. CTaTUCTUUHHUM  PO3MOJLI.
TepMonuHaMidHI BEJIMYMHM K CEPEHI 10 aHCAMOJTIO.

Cucrema B TepMmocrtari. KaHoHiuHmi posmozin ['i00ca B KBaHTOBIH |
kiacuuHid  ¢i3umi. OOYHCICHHS TEPMOJAMHAMIYHUX IapaMeTpiB Ha
ocHOBI po3noairy ['166ca.

Knacuunuii imeansHui Ta3 i fioro BiaactuBocti. Po3mozain Makcsemia mo
mBuaKocTax. Posnoain Makcsesia-bonsiimana.

KrnacudHa | KBaHTOBa T€OPisl TEIIOEMHOCTI i/IeaIbHAX Ta3iB.

Peanwhuii ra3. PiBusausa Ban-nep-Baanbca.

KBantoBuit ra3 ©Oo3oniB. Crartuctuka bo3ze-EitHmreitna. bo3se-
EitHmireiiniBcbka KoHAeHcanis. HaarekydicTb piakoro reiio.
3actocyBanHs cratuctuku bo3ze-ElHmTelina 10 ¢oToHHOTO Tra3y. 3aKoH
po3noauty Ilnanka st piBHOBaXKHOTO TEMJIOBOTO BUIIPOMIHIOBAHHS.
KBantoBuii ra3 ¢epmioniB. Cratuctuka ®epwmi-/lipaka. Ilepexix mo
KJIAQCUYHOI CTATUCTUKH.

Enexkrponnuii ra3. Enepris @epmi. TerioeMHICTh €JICKTPOHHOTO Ta3y.

7.3. ExemenTH (Di3MKM KOHIEHCOBAHUX CEPETOBUIIL.

7.3.1.
7.3.2.
7.3.3.
7.3.4.

7.3.5.

7.3.6.

Kpucranu. KonuBanus kpuctaniudoi peuritku. [Touarts npo GpoToHwu.
TennoeMHICTh KPUCTATIB.

Enextponu B kpuctani. EHepreTuuHi 30Hu.

[TpoBigHUKK | JICIIEKTPUKH, HAMIBIPOBIIHUKA Ta iX EJICKTPHYHI
BJIacTUBOCTI. HamiBIpoBiTHUKOBI TIpHIaIu.

SBunie HaanporigHocTi. Hu3bkoTeMiiepaTypHa i BHCOKOTEMIIEpaTypHa
HaanpoBiaHICTh. [loHsaTTs ipo Teopito bapaina-Kynepa-1Ipiddepa.
[loHATTS PO CIIOHTAHHE Ta BUMYIIIEHE BUTPOMiHIOBaHHs. Jlazepu.



10.

11.
12.
13.
14.
15.
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KPUTEPII OLIIHIOBAHHSI

[lopsimok mpoBeAEHHS Ta KpUTEpii OIIIHIOBAHHS BCTYIHHUX BHUIPOOYBaHb
peryntoetbes [lonokeHHsIM PO opraHizallilo BCTYITHUX BUIIPOOYBaHb.



