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Ykianadi nporpamm:

1. Tapraunuk Bonogumup [leTpoBud  TOKTOP (h13MKO-MaTeMaTUYHUX HayK,
npodecop, 3aBijlyBau kadeapu
EKCIIEPUMEHTAIBHOI Ta TEOPETUYHOT (PI3UKH
Ta aCTPOHOMII;

2. Bepuuny6 Poman Muxaiinopuu KaHauaaT  (PI3MKO-MAaTeMaTHYHUX  Hayk,
npodecop Kapeapu €KCIepUMEHTAIbHOI Ta
TEOPETUYHOI (PI3UKH Ta aCTPOHOMIT;

3. Kupunenko Onena [BaHiBHa KaHIUAAT T[EJaroriyHuX HayK, JOLEHT,
JOLUEHT Kadeapu eKCHEPUMEHTANbHOI 1
TEOPETUYHOI (PI3UKH 1 ACTPOHOMII;

4. IlaBnosa Harans IOpiiBHa KaHIuAarT  (I3UKO-MaTeMaTHYHUX  HAyK,
JIOLIEHT, JOLICHT kadenpu
EKCIIEPUMEHTAIBHOI 1 TEOPETUYHOI (DI3HUKH 1
ACTPOHOMII;

5. MupomHiuenko FOpiii bBopucoBud  kaHIMaaT MENaroriyHUX Hayk, JOLEHT,
JIOLICHT Kaeapun EKCIEPUMEHTAIbHOI 1
TEOPETUYHOI (PI3UKH Ta ACTPOHOMIT



I. HOACHIOBAJIBHA 3AITMCKA

[TporpaMa BCTYIMHOIrO €K3aMEHY ISl BCTYITY Ha HABYAHHS 32 TPETIM (OCBITHBO-
HAayKOBUM) pIBHEM il 3100yTTsl CTymeHs AoKTopa (imocodii 3a cnemianbHICTHO
104 ®di3uka Ta actpoHoMmis rany3i 3HaHb 10 IIpupoaHudi HAyKM MICTHTH OCHOBHI 1
HaOUTbII BXKJIMBI B TCOPETUYHOMY Ta MPAKTUYHOMY BIJHOIUEHHI MUTAHHS 3 KYPCIB
3aranbHOi (PI3UKH 1 TEOPETUYHOI (PI3UKK, 30KpeMa MUTAHHS 3 (PI3UKK TBEPAOIO Tija,
KJTACUYHOI €JIEKTPOIMHAMIKHA Ta paaialiitHoi pi3uku.

MeTor0 BCTYIHOIO €K3aMEHY € MEPEBIpKa KOMIETEHTHOCTEH BCTYMHMKIB A0
acmipaHTypu, iX 3MATHOCTI 3A1MCHIOBATH HAYKOBI JOCHIDKEHHS 1 PO3B’A3YBaTH
CKJIaJIH1 337a4l Ta MpoOieMHu 3 (Pi3UKH, a TAKOK 3JaTHOCTI 1X 3aCTOCYBaHb y PI3HUX
chepax HaAyKH 1 TEXHIKH.

BerynHuKH MOBHHHI TPOAEMOHCTPYBATH:

* 3HAHHS 1 PO3YMIHHS OCHOBHUX TMOHSTH, MPHUHIMIIB, KOHIEMIH 1 METOAIB
TEOPETUYHOI 1 EKCEPUMEHTANBHOT (PI3UKH, 1X 3aCTOCYBAHHS [Tl BUPILICHHS HAYKOBHX
1 MPUKJIAJHUX 33124,

* BMIHHS 3aCTOCOBYBaTHM METOIM  EKCIIEPUMEHTAIbHUX JOCTII>KEHb,
MAaTEMaTHUYHI METOMM TEOPETHYHOI (PI3MKH, METOAM (PI3MYHOTO 1 MATEMATHYHOTO
MOJCTIOBaHHsL (DI3MYHUX CHUCTEM 1 TMPOLECIB, METOAM OOPOOKM pE3yJIbTaTIB
EKCIICPUMEHTY Ta aHAJTI3y JaHUX;

* YMIHHS SICHO 1 NIEPEKOHJIMBO MOBIJOMJITH CBO1 3HAHHS, CY/KEHHS 1 BACHOBKH
B ramy3i (I3uKu, METOAIB Ta Pe3yabTariB (I3UYHUX JOCHIDKEHb MPOQeECciitHii 1
HenpodeciiiHiil ay tuTopii.



II. IMTAHHA 10 EK3AMERY JUIA BCTYITY B ACIHHIPAHTYPY

1. @Di3u4Hi KOHIECHCOBAHI CHCTEeMH. ATrpErarHi CTaHH PECYOBHHH.
HesnopsakoBanuii Ta BIOpsAAKOBaHWI cTaHW. AMOP(QHI 1 KpUCTaIiuH1 Tuia. bikHii 1
JOanbHIA mopsaoK. [IpuHimn mutbHOCTI. Monem KpuctamiB. MakpOoCKOMIUHI O3HAKA
KPHCTAJIIYHOTO CTaHYy.

2. Crpykrypa kpucrajiiB. EneMenTapHa komipka Ta i mapamerpu. Tunu
komipok. Koopnuuaiiitne yucino. Yucmo aromiB Ha KOMIpKy. KpucramiuHa rparka.
['parku bpage 1 KpucTaniuHi CUHIOHII.

3. Cuiu 38’s13Ky B TBepAMX Tijiax. Enepris 38°s13Ky. Tunu 3B°3KIB. 10HHHH,
KOBAJICHTHHI, METAJICBHIA, BaH-/IEP-Baa/IbCOBUIA Ta BOTHEBMIA. Pi/Iki KpricTam.

4. Enexkrpocraruka.  Enexkrpocrarnude 1mone. EnexTpuuHuii  3apsn.
CunoBa Ta eHEpreTUYHa XapakTEPUCTUKH €JIEKTPOCTATUYHOTO NoJist. [oTeHianbHmii
XapaKTEP  €IEKTPOCTaTUYHOro  mojis.  [IpoBIAHMKA  Ta  JIEICKTPUKA B
enekTpoctatnyHomy nodii. Teopema Octporpaacekoro-I"aycca Ta ii 3acToCyBaHHsI 10
PO3pPaxyHKy XapaKTEPUCTUK E€ICKTPOCTATHYHUX IOJTIB.

5. Hocrilinnii eqekTpuuHnii cTrpym. ENeKTpuuHMiA CTpyM y Pi3HUX
CEPEIOBHILAX: METANAX PIAMHAX razax, Bakyymi. 3akoH Oma ajsi MOBHOrO KoJa.
Judepenmianbia Ta iHTErpajgbHa Gopma 3akoniB Oma ta J[koyns-Jlenna. Spuiie
HAAMPOBIAHOCTI.

6. MarnitHe mnoJsie. EjaekrpomarnirHa iHayknisa. MarHiTHe mosne
EJICKTPUYHOTO CTPYMY Ta Moro xapakrepuctuku. 3akoH bio-Capapa-Jlannaca ta ioro
3aCTOCYBAaHHsS 10 PO3PaXyHKy XapaKTEPUCTHK MAarHiTHUX NoJiB. Teopema mpo
HUPKYJSLIF0 BEKTOPA HAMPY>KEHOCTI MArHiTHOrO MOJs. 3aKOH MOBHOIO CTPYMY.
EnexkTpomartitHa 1HAyKLis, EMIIPUYHANA 3aK0OH Dapaaest.

7. PiBusinas MaxkcBesia. ['inoteza MakcBeisia mpo CTpyM 3MIIICHHS.
VY3araJlbHEHHsT ~ €MMOIPAYHUX  3aKOHIB  KIJIACMYHOI  EJICKTPOJAMHAMIKM Y
(dhenomeHosoriunii Teopii Makceesuia. PiBHsHHHS MakcBemna, iX (I3M4YHUNA 3MICT.
EnexktpomarnitHi XxBwiii. XBWIBOBE PIBHSHHS Ta HOro po3s's3aHHs. [linocki

eJleKTpoMarHiTHi xsuiil. Bexrop I[loiiTiHra.



8. KonuBanbhi mpouecn.. XBWiboBI mpouecd. [lommpeHHs XBWIIb.
PiBHstHHS xBH1. Da3oBa MIBUAKICTE MOMMPEHHS XBUJI. EHepris xBuni. Tuck cBithna.

9. ®ortomerpist. OnTuuHe BUNPOMIHECHHs. OCHOBHI E€HEPreTUYHI Ta
CBITJIOBI (pOTOMETPUYHI BeIMUMHU. KpHBa CHEKTpPaIbHOI CBITJIIOBOI €()PEKTHBHOCTI.
Eranon cunm cBiTia. 3akoHu OCBITJICHOCTI. J[>kepena 1 mpuiimaul cBiTia. @oToOMETp
JIrommepa-bpoaxyHa, TIOKCMETP.

10. T'eomerpmyHa onTHKa. ['€OMETpUYHA ONTHKA SIK TPAHWYHUI BUMAJ0K
XBWJIBOBOI ONTUKHU. OCHOBHI MOHATTS 1 3aKOHM T'€OMETPUYHOI ONTHUKKA. ONTHYHWI
1HBapiaHT. 3aJIOMJICHHS 1 BIAOMBAaHHSA CBiTa. BOJIOKOHHA ONTHKA.

11. XBuwiboBa onrtuka. [lpuHumn cynepno3uiii. MeTomum oaep>kaHHsS
KOT€PEHTHHX My UYKIiB CBiT/NA. SIBHINA iHTepdepenuii, mudpakuii. udpakiiiina rpaTka.
SIBuie nonsipu3anii CBiTA.

12. B3aeMoaisi eJ1IeKTPOMATHITHHX XBHJIb 3 pe40BHHOI0. KnacuuHa Teopis
JUCTIepCli 1 TONVIMHAHHS CBiTiA. Jlucmepcis TMOKAa3HWKA 3aJIOMJICHHS CBITIA.
[TornuHanns cBiTiia. BunpominroBanHs BasutoBa-UepenkoBa. Po3cisiHHS CBITIIA.
[ToHATTS PO HEMIHIAHY ONTHKY.

13. KBaHTOBiI B/JIaCTHBOCTI BHIIPOMiHIOBaHHsL. TEIJIOBE BUIPOMIHKOBAHHS.
3aKOHM BUIPOMIHIOBAHHs a0COIOTHO 4opHOro Tijla. @opmyna [lnanka. dotoedekr.
3aKOHM 1 KBAHTOBA TE€OPIs 30BHIIIHBOTO PoToedekTy. Maca Ta immyiibe ¢potoHa. Edext
Komnrona. KopnycKkynsipHO-XBWIbOBHIA Tyalli3M BIIACTUBOCTEH CBITIA.

14, OcHoBM KBaHTOBOI MexaHikW. KopnyCKyJasipHO-XBWJIBOBHH Iyasi3m
YaCTMHOK pe4yoBHHW. XBwii Je¢ bpoiins ta ix BmactuBocTi. CHIBBIIHOIIECHHS
HeBu3HaueHocTel ['elizenOepra. PiBHsHHA Illpeminrepa. Iloctynmatm 1 mpuHUMNm
KBAHTOBOI MEXAHIKH.

15.  Artomm i mosexyau. AtomHi mozeni. [lmanerapua moaens Pesepdopna-
bopa. locnigu ®@panka i ['epua. [Ipupoaa MikaTOMHHUX Ta MI>KMOJIEKYJITPHUX 3B'SI3K1B:
HOHHMI, KOBAJICHTHUM, METAJIIYHUH, TUCIEPCIAHUH.

16. snpa aromiB. [IpoTOHHO-HEHTpOHHMIA cknmax  saapa.  OCHOBHI

XAPaKTEPUCTHKH siiep. BiactuBocTi siaepanx cun. Saepui moxaeni. Mogens sapa /1. 1.



IBaHeHKa. 3aKOH PaIOaKTUBHOIO po3naay. JlozuMerpisd. 3axucT Bl 10HI3YHOUOTO
BUIPOMIHIOBAHHSI

17.  Enementrapni 4actuHkd. Krnacuikamis eneMEHTapHMX  YaCTHHOK
®depmionu 1 6030HM. KBaHTOBA CTPYKTypa aTOMIB 1 KBAHTOBA XpOMOAWHaMika. KBapk-
JenToHHa cuMmeTpis. DyHIAMEHTAIbHI B3a€MOJIl: TpaBiTalliiiHa, €IEKTPOMArHiTHa
(enekTpocnadka), CHUJIbHA.

18.  OcHoBH 30HHOI Teopil TBepANX TiJI. EHEpreTHyH1 piBHI BUIBHUX ATOMIB.
KonekTuBizamiss €neKTpoHIB y KpHucTanax. JIMCKPETHICTH EHEPreTUYHOIO CHEKTpPa
ENIEKTPOHIB Y Kpuctanax. PiBenp depmi, temneparypa d@epmi. Bupomkenmii Ta He
BUPOJDKEHUN €IEKTPOHHMM ra3 B KpucTajiax. /[03BOJICHI Ta 3a00pOHEHI €HEPreTHYHI
30HU. MeTanu, HamBNPOBIAHUKY Ta JIETECKTPUKH.

19.  OcHoBHI M0J1I0keHHSI HAHO(Di3UKH | HAHOTEXHOJIOTIii. [IpeameT 1 3anaui
HaHO(D13uKHK 1 HaHOTexXHOor1#i. Hanodi3uka. HanoTexHOOTi.

20. Knacngikauis HaHocTpyKTYp. HanocTpykTypHI Matepiany. J{ucnepcHICTb.
Bumi HanooO'extiB. Hanowactmnku. Hanonopucti  marepiani.  Hanoaucnepcii.
HanocTtpykTypoBaHi MOBEpxHI Ta IUTBKH. [ eTepocTpykTypH. HaHOKpUCTaTiuH1 MaTepiaiy.
Byrnenesi monekynu. Hepyrmenesi (ysepeHu.

21.  TexHoJOrIl oep:KaHHs HAHOMAaTepiadiB. TexXHONOr1i "3ropu — AOHU3Y"
Ta "3Hu3y - goropu". Jlitorpadisa. Enitakcis. Camoopranizaiis. CaMmo30MpaHHsI.

22.  Meroau gocailKeHHsi HaHoMartepiagiB. OnTUYHa MIKPOCKOIMISL.
EnexkTpoHHa MiKpocKoIis. ATOMHO-CMJIOBA MIKpPOCKOMis. TyHenbHa MIKPOCKOIIS.
30H10Ba CKaHyr04a MIKPOCKOITIS,

23. Ilpuxknagni acnexktH HaHodi3ukH. HaHOTEXHONOrI B ENEKTPOHIL.
KeanTouii komn'torep. Kyoiti. HaHOTEXHOIIOTIi B MEAUIMHI Ta TEXHIL.

24.  Cy4acHa Qi3BnyHa KapTHHA CBiTy. BCECBIT — peUOBMHA — MOJEKYIH —
aTOMH - €JIEMEHTApHI YAacTUHKM - (pyHIamMeHTanbHI 4YacTWHKH. DyHIamMeHTaIbH1
B3aemoii. [ToHaTTS mpo eauHi Teopii. Bemuke o0'eqHaHHs 1 MOXKIMBA HECTAOLIBHICTh

NPOTOHA.
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