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MNOACHIOBAJIBHA 3AITMCKA

Metorw BcTynmHOro BUIpOOyBaHHS 3 «®DI3UKM» € TepeBipka 3HaHb 1 BIIOIp
BCTYITHUKIB JIJIsl 3apaXyBaHHs HA HABUYAHHSA 32 OCBITHbO-HAYKOBUM CTYTIEHEM JIOKTOPA
dimocodii 3a criemianpHicTIO ES di3nka Ta acTpoHOMIs ITpU IPUiOM1 Ha HaBYaHHS Ha
OCHOBI OCBITHBOT'O PiBHS MaricTpa (0CBITHbO-KBaTI(hiKaLIIHOTO CTYIICHS CIIeIIiaTicTa)
no Kapnarcekoro HarioHanabHOTO yHiBepcuTeTy imMeHl Bacuns Credanuka y 2026
poIIi 32 HECYMIKHOIO CTICIIJTBHICTIO.

[Iporpama micTuTh OCHOBHI MUTaHHS 3 «DI3UKW» Ta MEpPEiK PeKOMEHI0BaHO1
JiTepaTypHu.

HaBenenwuii nepenik MUTaHb, SIKI BUHOCSATHCS Ha BCTYIHE BUIPOOYBAaHHS JacThb
MOJKJIMBICTh BCTYITHUKY CUCTEMAaTU3yBaTH CBOI 3HAHHS Ta IOTIOMOKE 30P1€EHTYBATHUCA,
Ha SIKI MUTaHHS Tpeba 3BEepHYTH yBary MpH MiJAIrOTOBIL 10 BCTYITHOIO BUIPOOYBAaHHS.

[lepenik pekOMEH0BaHOI JIITEpaTypu CIPUATAME Yy TOIIYKY 1 miaOOpi JKepent
M1TOTOBKH JIJIs1 BCTYITHOTO BUIIPOOYBaHHSI.



OCHOBHI IMTAHHA 3 JTNCIUIIJIITHHN

1. Beryn

1.1.  OcCHOBHI TUIIH B3a€EMOJIIA Y IPUPOII.

1.2. ®dyHaaMeHTalIbHI 3aKOHUM 1 (DEHOMEHOJIOTIYHI 3aKOHOMIPHOCTI, JWHAMIYHI
PIBHSIHHS, 3aKOHH 30€PEXKCHHS 1 CTATUCTUYHI 3aKOHOMIPHOCTI.

1.3. ®i3uka i HAyKOBO-TEXHIYHMIA TIporpec. Posib BITYM3HSHUX BUYCHHUX Y PO3BUTKY
(13uKH.

2. Ki1acnuHa MexaHika.

2.1. HepenaruBicTchbKka MEXAHIKA.

2.1.1.

2.1.2.
2.1.3.
2.1.4.
2.15.

2.1.6.
2.1.7.

2.1.8.

2.1.9.

[Ipocrip 1 yac y HepenatuBicTchkii (izuui. Cucremu Biiiky. Kinemaruka
touku. [leperBopenns ['amines. [HepuianbHi cuctemu BiIiky. [IpuHnmmn
BlgHOCHOCTI ["amines.

3aKOHM JHMHaMIKM MaTepiajbHOi TOYKU. PiBHSHHS pyxy cucTeMHu
MaTepiajJbHUX TOUOK. J{MHaMiKa cUCTEMH MaTepialbHUX TOYOK.

Pyx y ueHTpasibHOMY HOJIL.

Pyx 3apsipkeHHX YaCTUHOK B €JIEKTPOMArHITHUX MOJISX.

3akoHH 30€pEeKECHHS B HEPENATUBICTCHKIM MEXaHIIll Ta iX 3B S30K 13
BJIACTUBOCTSIMU CUMETPIi IPOCTOPY 1 Hacy.

HeinepuianpeHi cuctemu BiUTiKy. Cuiu iHepii.

['paBiTariitHe mmose. 3aKOH BCECBITHLOTO TsKiHHSA. 3akoHu Keruiepa. [nepTHa
1 rpaBiTauiitna macu. [IpuHUIKIT €KBIBaJIEHTHOCTI.

MexaHiuHl KOJIMBaHHA. BiabHI 1 BUMYyIIEHI KoOJuBaHHA. Pe3oHaHC.
KonuBaHHS 1pu HasiBHOCTI TEPTS.

[Tpunuun HaiiMenioi aii. PiBHsHHS Jlarpanka npyroro poay. Y3arajibHeHa
cuia, pynkiis Jlarpamxka.

2.1.10. Kanoniuni piBHsHHS ['aminsToHa. OyHKIIis ["aMiibTOHA.
2.1.11. Po3cissHHS YaCTMHOK y IIeHTpasibHOMY ToJii. @opmyia Pesepdopra.
2.1.12. Jlmnamika tBepmoro Tima. CucTeMa pIBHSHb PYyXy TBEpIOTo Tijia.

[Tonsttss mpo TeHszop iHepiii. KiHeTmuna eHepris pyxy TBEpIOTO Tija.
[Ipuknaan 0GYUCIICHHSI MOMEHTY THEPIIii.

2.1.13. /IuHamika MaTepiajabHOI TOYKH 3MIiHHOI MacH. PiBHsSHHS MemepchKoro.
2.2. PenaTuBICTChbKAa MEXaHIKA.

2.2.1.

2.2.2.

ExcnepuMeHTanbHI OCHOBM CIIelianbHOI Teopii BimHOcHOCTI. [loctynatu
Eitnmreitna. [leperBopenns Jlopenna. Ilpunuun BinHocHoCT! EifHiTelina.
PensiTuBICTCHKUI IMITYJIBC 1 €HEPris, 3B’ 30K MK HUMH. EHepris cnokoro.
YacTuHKM 3 HYJbOBOIO Macow. PensTuBicTcbka AuHaMiKa. 3aKOH
30epeKEHHS EHEPT1i-IMITYJIIbCY.

3. EnexkTpoaunamika

3.1. EnekTpoMarHitHi B3a€MOIi.

3.1.1.

Enexktpuuni 3apsagu. BumipioBaHHS nHUTOMOTO 3apsiy YAaCTUHKH 1
€JIEMEHTApHOTr o 3apsiay. PIBHSHHS HENEPEepBHOCTI.



3.1.2. EnexTpoMarHiTHE TOJ€ Yy BakyyMmi 1 HOro xapaktepuctuku. [IpunHummn
cynepno3utii. Cuna JlopeHua.

3.1.3. EkciepuMeHTallbHI OCHOBHM  €JIEKTPOAMHAMIKH: B3a€EMOJISI HEPYXOMHX
3apsaiB, gochnian  Kymona; B3aemopiss CTpyMmiB, Jochiad  Awmrmepa;
eJICKTpOMAarHiTHa 1HAYKIis, qocaian dapasnes.

3.2. 3arajibHi piBHSHHS €1€KTPOMArHITHOTO MOJIS.

3.2.1. Cucrema piBHsIHb MakcBesia y BakyyMmi.

3.2.2. [loTeHmianu e€JIEKTPOMATHITHOTO TIOJS, PIBHSHHS IS TTOTEHITIATIB,
rpajieHTHA iHBapiaHTHiCTB €NEKTPUTHOTO MOJIS.

3.2.3. I'yctuna eneprii 1 TyCTHHA TOTOKY eHeprii eneKTpOMarHlTHoro IIOJIA.

3.2.4. 3akoHW TIEPETBOPEHHS TMONIB 1 TOTCHIANIB TPH TEPEXOai Bia OJHIET
iHepIiaNbHOI CHUCTEMHU BiMTKy A0 iHmoi. IlpuwHOUN BiTHOCHOCTI B
CJCKTPOAMHAMIII].

3.2.5. Cucrema piBHSIHb MakcBeiia y pe4oBHUHI.

3.3. IlocriiiHi eleKTpOMarHiTHi HOJIs.

3.3.1. Enextpocratuune mosie y Bakyymi, HOTo MOTEHINadbHICTh. [IpuHIun
cyrneprno3uiiii i Teopema ['ayca. EHepris B3aeMoii cucteMu 3apsiiiB 1 eHepris
CJIEKTPOCTATUYHOTO TIOJISI.

3.3.2. [locTiiiHe MarHiTHE TOJIe y BaKyyMi, HOro BUXpOBHI xapakTep. 3akoH bio-
CaBapa-Jlamuiaca i Teopema npo HUPKyJsiiio. EHepris MarHiTHOTo moJsl.

3.3.3. EnextpoctatuyHe nojie y ieJeKTpUKax.

3.3.4. [lonspusauia aienektpukis. [lossapHi 1 HenmossipHI AienekTpuku. CerHero- i
'€30€JEKTPUKUA. AHTUCETHETOETEKTPUKH, MIPOEIICKTPUKH.

3.3.5. MarniTHe nonie y pedoBuHax. [lia-, mapa- ta ¢pepo- 1 aHTUPEpPOMArHETU3M.
deputwu.

3.3.6. [locTiiinuii ctpym y wmetanax. EnextpopymniiHa cuia. 3akoHn Owma 1
JIxoyns-Jlenna. [pasuna Kipxroda, ix ¢pizuuHuii 3MmicT.

3.4. KBazicrailioHapHe eJIeKTpOMarHiTHe moJie.

3.4.1 3minHuii ctpym. Orip, EMHICTh, IHAYKTHBHICTD Y KOJII 3MIHHOTO CTPYMY.

3.4.2 KonuBanbHuii KOHTYp. BinbHI1 1 BUMyIIeH1 konuBanHs. Pe3onanc. ['enepartis
HE3aTyXal4yuX eJeKTPOMArHiTHUX KOJUBaHb.

3.5. EnekTpomMarHiTHi XBHJIL.

3.5.1. XpwiboBe piBHsSHHA. [lmocka wMonoxpomatuuHa xBwist. [IBuakicTh
MOIIMPEHHS eJEKTPOMarHiTHUX XBuib. Edext omnepa.

3.5.2. BunpoMiHIOBaHHS €1EKTPOMArHITHUX XBUJIb. /[MIONIbHE BUMPOMIHIOBAHHS.
EnextpomarnitHa npupopa cBiTia. lllkana enekTpoMarHiTHUX XBUJIb.

4. Onruka
4.1. XBuUJIbOBA ONTHKA.
4.1.1. JI>xepena i mpuiimadi CBITIIA.
4.1.2. TlonsTTs mpo KOorepeHTHICTh. [HTepdepeHiIist cBiTIa.
4.1.3. Ipunnun Iroiirenca-®Openens. Judpaxiis ceiTia. Judpakmiitna pemnriTka.
4.1.4. llonapuzauis ceitna. [loaBiiiHe mpoMeHe3aIOMIICHHS.
4.1.5. ®i3uyHi NpuHIUIH roaorpadii.
4.2. TlomwmpeHHS CBITJIa B CEPEIOBHIIII.




4.2.1.
4.2.2.
4.2.3.
4.2.4.

BigOuBaHHs 1 3a710MJIEHHS CBITIIA.

[TornmuHanHs 1 qucnepceis cBitia. da3oBa 1 TpynoBa MBUAKICTb.
Po3scitoBaHHs CBITIIA.

3aKOHM TETJIOBOTO BUIIPOMIHIOBAHHS.

4.3. T'eoMeTprU4yHa ONTHKA.

4.3.1.

4.3.2.

HabnuxeHHsT KOpOTKUX XBUIb. OCHOBHI MOHSTTS 1 3aKOHM I€OMETPUYHOI
OITUKH.
J3epkana, miH3u, npusMu. ONTHYHI TIPUITAIH.

5. KBanToBa ¢i3zuka

5.1. Ocob0aMBOCTI HOBEAIHKA MIKPOOO’ EKTIB.

5.1.1.
5.1.2.

5.1.3.

KopnyckynsipHO-XBUILOBUM JTyadi3M CBITJIA 1 YACTUHOK PEUYOBUHH.
JIMCKpETHICTh CTaHIB MIKPOOO’€KTY; JIHIAYACTI CHEKTPU aTOMIB; TOCIHIIA
®panka-I'epua; gocniau tepHa-I'epnaxa.

CniBBiHOIICHHS HeBH3HAYeHOCTeil. MIMOBIpHICHHIT XapakTep OMHCY PyXy
MIKpOOO’ €KTIB.

5.2. OCHOBHI OJIOKEHHS KBAHTOBOI MEXAHIKH.

5.2.1.

5.2.2.

5.2.3.

5.24.

5.2.5.

5.2.6.

5.2.7.

5.2.8.

5.2.9.

XBuiboBa (yHKIS Ta ii iHTeprpeTallisi. KBaHTOBO-MeXaHIYHUI MPUHIIUIL
cyneprio3uiiii. [Tpuniun npuyuHHOCTI. HOpMyBaHHS 1 OpPTOrOHAJIBHICTD
XBUJIBOBUX (DYHKIIIH.

Oneparopu (Hi3UYHUX BEJIMYMH Ta iX BIaCTUBOCTI. CIIEKTp 3HA4YCHb (PI3UUHOI
BEJIMYMHHU.

CratucTryHUM NOCTYJIAT KBAHTOBOT MexaH1ku. CepeHe 3HaueHHs (P13UUHUX
BEJIMYMH.

XBuiboBe piBHsAHHA Ll peainrepa. PIBHSIHHS HEEpepBHOCTI, HOTO (pi3UUHUN
3MICT.

Cramionapne piBasiHHs [llpeninrepa. BrmacTuBOCTI cTallioHapHUX CTaHIB.
3B’S130K €HEPTeTUYHOTO CIIEKTPA 3 MOTEHITIAJIOM.

Binbna wactunka. YacTuHKa B MOTEHINAIBHIN siMi. EHepreTHuHMil CieKTp
JiHIAHOTO octmigTopa. TyHenpHuM eeKr.

Cmin enekTpoHa. Onuc craHy 3a JOIOMOTOK MOBHOIO HabOpy KBaHTOBHUX
qHCell.

KBanToBa MexaHika CHCTeMH TOTOXHUX YaCTHMHOK. BiactuBocTti cumerpii
XBUJIHOBOI PyHKIIi. bo3onu 1 pepmionu. Ilpunnumn [Taymi.

PiBHSIHHS PeNIITUBICTCHKOI KBAHTOBOI MEXAHIKHU.

5.3. bynoBa aroma.

5.3.1.
5.3.2.

5.3.3.

5.34.

Mogens bopa Ta ii icTopudHa poJib.

KBanToBoMmexaHiuHa Teopis aroma BoAHIO. CHEKTpU BUIIPOMIHIOBAHHS
aTOMapHOTO BOJHIO.

Cran enekTpoHIB B OararoenekTpoHHOMY aroMi. [lepiogmuna cucrtema
eseMeHTiB MeHeneena.

BriivB 30BHINIHIX €IEKTPUYHUX Ta MArHITHUX TOJIB Ha aTOMHI CHEKTPH.
Edextu 3eemana 1 HlTapka.

6. ®izuka sApa i eJeMEeHTAPHUX YACTHHOK



6.1. ATomHe s1po.
6.1.1 Hocmiau Pesepdopna, saepHa momens atoma. CKIAmoBI €JIEMEHTH spa.
OCHOBHI XapaKTEPUCTUKH SITEP.
6.1.2. BractuBOCTI 1 XapaKTepUCTUKH saepHUX cuia. [IoHATTS mpo oOMIHHUMN
MEXaHI3M SIIEPHUX CHUJL.
6.1.3. PagioakTUBHICTh. XapaKTEPUCTUKUA 1 TUIU PaT10aKTUBHUX IMEPETBOPEHbD.
[Ipupona anbda-, 6eTa- i raMa-BUIIPOMiHIOBaHb. [[o3uMeTpis.
6.1.4. Mogeni atomuoro siapa. Kpammnaaa ta 000JI0HKOBa MOJIEN aTOMHHUX SITIED.
6.1.5. Bzaemozis rama-BUIpOMiHIOBaHHS 3 peuoBrUHOI0. Edexkt Mecchayepa.
6.1.6. Heiitpuno. Ilonstrs mpo mnaphicTh. HesGepexxenns mapHocTi B Oeta-
po3nanax.
6.1.7. Anepni peakuii. Peakuist moguty 1 cuHTe3y. S1epHa eHepreTuka.
6.2. EnemMeHTapHi YaCTUHKHU.
6.2.1. Metoau peectpailii 4acTUHOK. [[epeia yaCTUHOK, MPUCKOPIOBaYi.
6.2.2. Knacudikaiis eleMEeHTapHUX 4YacTUHOK. MOTOHM, JIENTOHH, ME30HH,
Oapionu. Pezonancu. AutnyacTuHKA. OCHOBHI XapaKTEPUCTUKU YaCTHHOK.
6.2.3. Tunu B3aeMOii YACTHUHOK, iX XapakTepuCTHKU. OOMIHHMI MexXaHI3M
dbyHIaMeHTaAIbHUX B3aeMOIIN. [TOHATTS PO KBapKwu.

7. Tepmoaunamika i cratucTuvHa Qizuka
7.1.TepmoinHaMiKa.

7.1.1. BHyTpilHA eHepris, TermaoTa 1 podoTa. B3aemornepeTBOpeHHsI BHYTPIIIHbOI
Ta 1HWUX ¢opMm eHeprii. llepmmidi 3akOoH TEpPMOAMHAMIKKM 1 HOTO
3aCTOCYBaHHS.

7.1.2. KBazictatuuHi npouecu. Jpyruii 3akoH TepMmoanHaMiki. OCHOBHI P1BHSHHS
1 HEPIBHOCT1 TEPMOANHAMIKH.

7.1.3. TepMoauHamiyHi ~ TMOTEHINIATM 1  1X  XapakTepUCTH4UHI  (QYHKIII].
CmiBBinHoiuenHs MakcBena. Pisasguns ['100ca-1 enpMrosbiia.

7.1.4. Teopema Hepucra. [Toctynat [1nanka. HegocsokHicTh a0COTIOTHOTO HYJIS.

7.1.5. PiBHoBara ¢a3. da3oBi nepexoau mepuioro i Apyroro poxay. PiBHsHHS
Knanetipona-Knaysiyca. PiBusinus Ependecra.

7.2. CratuctuyHa dizuka.

7.2.1. Mikpoctanu  MakpockomiuyHoi  cuctemMu. CTaTUCTUYHUNA  PO3MOILI.
TepMoauHaMIuHI BEJIMYUHU SIK CEpeH] IO aHCaMOJTIO.

7.2.2. Cuctema B Tepmocrtari. KaHoHiuHuN po3noxain ['106ca B KBaHTOBIHM 1
KjacuyHii @izuii. OOUKCIeHHsT TePMOAMHAMIYHUX MapaMeTpiB Ha OCHOBI
posnoainy '1606ca.

7.2.3. Knacnuauii 11eanbHUi raz 1 Moro BiacTuBocTl. Po3moaur Makcsesia 1o
mBuaKocTIX. Po3moaiin Makcseiuia-bonbimMana.

7.2.4. Kimacu4Ha 1 KBaHTOBA TEOPIis TEINIOEMHOCTI 171€aIbHUX Ta3iB.

7.2.5. Peanpnuii ra3. Pisusaas Ban-nep-Baannca.

7.2.6. KBantoBuii T1a3  0o030HIB. Cratuctuka boze-Eitnmreiina.  bo3se-
EftnmreitniBcbka KoHACHCAIs. HaaTeKydicTh piKOTo Teifo.

7.2.7. 3actocyBanns cratuctuku bose-Eifnmrelina no ¢oronHoro rasy. 3akoH
posnoziny I[lnanka 1yist piIBHOBaXXHOTO TEIIOBOTO BUMPOMIHIOBAHHS.




7.2.8. KBantoBuii ra3 ¢epmioniB. Cratuctuka Pepwmi-Iipaka. Ilepexim 1o

KJIaCUYHOI CTaTUCTHUKH.

7.2.9. Enextponnuii ra3. Enepris @epmi. TenaoeMHICTh €IEKTPOHHOTO Tasy.
7.3. EnemenT# i3UKM KOHJICHCOBAHUX CEPEAOBHIIL

7.3.1. Kpucraym. KonmuBanHs kpucTtaaigyHoi pemnitky. [ToHaTTs npo GoToHwu.

7.3.2. TenaoeMHICTh KPUCTAITIB.

7.3.3. Enextponu B kpuctami. EHepreTuuHi 30HU.

7.3.4. [lpoBimHUKK 1 [JIENEKTPUKH, HAMIBOPOBITHUKA Ta 1X EJIEKTPUYHI

BJacTUBOCTI. HamiBIpoBiTHUKOBI IPUIIA/IH.

7.3.5. SIBume HaamposimHocTi. HusbkoTemmeparypHa ¥ BHCOKOTEMIIepaTypHa

HaanpoBiaHiCcTh. [ToHATTS Ipo Teopiro bapaina-Kynepa-Illpiddepa.

7.3.6. IIoHATTS PO CIIOHTaHHE Ta BUMYLIEHE BUIIPOMIHIOBaHHS. Jlazepu.
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