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[lporpamMa JOAaTKOBOTO BCTYIIHOTO BHIPOOYBaHHS JUisi KOHKYPCHOTO BimGOpy BCTYNHHMKIB 0
acmipaHTypH JUIs 3100y TTs CTyIEHs BHINOI OcBiTH JokTopa dinocodii (PhD) 3a cnenianbHICTIO
ES ®iznka Ta acTpoHOMIisi OCBITHEO-HaykoBa mporpaMa ®Pizmka Ta acTpoHoMisi Ha OCHOBI
OCBITHBOI'O "CTyIIeHs MaricTpa (OCBiTHRO-KBaTi(iKanifiHOro piBHA crierniaricTa) 3 iHINOI ramysi
3HaHb (cnenianpHocti). JI: JIHY, 2026. — 11 c.

Po3poOauku:

Ckanozyd Bonomumup BacmiapoBu4, B.0. 3aBimyBaua KadeIpH €KCIEPHMEHTAIBLHOI Ta
teopetuuHoi ¢izuxu JTHY, moktop (i3zmko-MareMaTHuHUX HaykK, Ipodecop, rapaHT OCBiTHBO-
HayKOBOI IIPOrpaMH,

Pabues Cepriii IBanoBuu, mpodecop kadeapH eKcIepHMEHTAIBHOI Ta TEOPETHYHOL
¢izuxua JTHY, nokTop Qisuko-MaTeMaTHIHHEX HayK, mpodecop;

[IporpamMa BCTYNMHOTO ICHHMTY /[0 AacHipaHTypH yXBajleHa Ha 3acifianHi kadenpu
eKCIIEPHMEHTABHOI Ta TEOPETHIHOI (i3uKU

[Tporoxon Ne8 Bix «21» tpasasa 2026 p.

3aBiayBad Kadeapu eKcnepaMEHTaIBHOT
Sy / -
Ta TeopeTHYHOI (izuKu ¥ Cepriii PSIBLIEB

I'apaHT OCBITHHO-HAYKOBOI IPOTPaMu =
@i3uka Ta aCTPOHOMIs /Z/:) Bomogumup CKAJIO3YB

-



KPUTEPII OLITHIOBAHHS PE3YJIBTATIB CKJIAJTAHHSA BCTYIIHOI'O
BUIIPEYBAHHS
ExsameHaniitni GineTw 3 BCTymHOro icnMTy i3 cmemiambHOCTi ckiagaroThes 3 10 TecToBHX
3aBJIaHb.
O1iHIOBaHHS 3HAHB 31iHCHIOETHCA 3a 200-0anbHO0 MIKAJIOK0.
TpuBamicTs 101aTKOBOrO BCTymHOTO BUIpoOyBanus — 60 XB.
_ Kpurepiii oniHioBaHHA 3HAHD
KoxHuil exzameHariiiHuil 6ieT MicTuTh 10 3aB1ans. MakcuMaibHa cyMa TecToBux Ganis — 200
JT0 KOXKHOTO 3aBJAHHS HABE/ICHO YOTHPH BapiaHTH BiANOBiJi, 3 SKUX JIHIIE OJMH IPUBLILHHI.
INpaBunpHa Bianosias — 20 6amis
HenpasuisHa BigmoBias — 0 6ais.
3aB/IaHHS BBAKAETHCS BHKOHAHMM, AKIIO BCTYITHHK MPABHIBHO IO3HAYHB BiIIOBi/b.
0-99 Ganis — He cKIaB

100-200 6anis — cki1as

KoHa Bi/IIIOBi/Ib HA ITHTAHHS ONiHIOETHCA 32 200-0aIpHO0 MIKAIO0:

0-119 6anm BHCTABIAIOTECS BCTYNHHKY B ACHipaHTypy, KM He Ja€ BiINOBiAi Ha
OCTABIIEHE MTAHHS, [a€ HEIPABMILHY BiINOBIAL Ha IIOCTABJICHE MTUTAHHS, HE OPIEHTYETHCS B
TEOPETHUHHX Ta MPAKTHYHAX MONOMKCHHAX JMCIMILIH, AEMOHCTpPYE BiZICYTHICTB PO3yMiHHS
HaBYAILHOT'O MaTepiaiy.

120-127 Ganu BUCTABISIOTHCS BCTYNHHUKY B ACHiPaHTYpy, SKHH BOJNOJIE IPOrpaMHHUM
MaTepiazoM Ha piBHi (h)parMeHTapHOTO, IIPAKTHYHI HABMYKH 3 3aCTOCYBAHHs TEOPCTHIHHX 3HAHD
3 dhizuxu cmabo chopMOBaHi, YACTHHA BLTIOBINCH Ha IOCTABIICH 3aHTaHHS BiICYTHS.

128-149 Ganu BHCTABJISIOTBCA BCTYIHHKY B acIHipaHTypy, SKAH JEMOHCTpYE 3HaHHA B
obMekeHOMy 00Cs31, He 3HAE 3HAYHOI JACTHHH IPOTPAMHOTO Marepiaiy, OCHOBHHX IOHATDH 3
disEkm, HomMycKae iCTOTHI HOMMIIKH 3 BH3HAYECHHSM TEOPETHIHHX IIOJIOXCHE, HE CIIPOMOKHUM
TIOSICHHTH OCHOBHI (i3n4Hi 3aKOHOMiPHOCTI.

150-163 6anu BHCTABIAETHCS BCTYIHMKY B AacIipaHTypy. fKHA 3Ha€ JHIIE OCHOBHMH
Marepiaj, aje He 3acBOiB #oro neranei, JOMyCKae genomiku. He3naTHuii [0 aHANi3y Ta
y3aranbHEHHS (i3MYHHX SBHIN, KOPHCTYETHCA B BIANOBIAAX JHIIE MarepiaiaMH KOHCIIEKTY
JIeKIiH.

164-179 Ganu BHCTABIAETHCS BCTYNHHKY B acllipaHTypy, SKHH TBEpIO 3HAE porpaMHHA
Marepia, rpaMOTHO 1 IO CyTi BHKJIAZae #oro, He NOMyCKae iCTOTHHX HEIOJIKIB Y BiANOBiI Ha
3AIHTAHHS, BIEBHEHO aHAT3ye (i3MUHi MPOLECH Ta POOHTH BIACHI BHCHOBKH. Y BiAMOBIIAX
KOPHCTYEThCS JIHIIE OCHOBHOIO JITEPATyPOIO, MDY YHHKAMH, moCiOHHKaMH.

180-200 Ganu BHCTABISETHCS BCTYIHHKY B ACIIpanTypy, AKui IHGOKO Ta MillHO 3aCBOIB
MpOrpaMHEH MaTepia, BUYEpNaHO, MOCTIJOBHO, IPAMOTHO # JOri4HO HOro BHKIAjac, y
BIMOBIAI SKOTO TICHO IOB’S3ye€Thes Teopid 3 mpakTukoro. Ilpu IboMy CTYICHT HE 3a3Hae
TPYAHOIIIB 3 BiIIOBIUIO Ha 3aBAaHHS 3 CyJaCHHX npobiem Gizuku i acTpoHomii. JleMOHCTpYeE
06i3HaHiCT 3 MOHOTPadiTHOIO JTiTepaTyporo, pisHEMH iHGOpPMALIHHUME JUKEPENTAMHU, OTILIaMH.

Ilpu. octarouHiii ominui pe3ynbTaTiB BHKOHAHHA 3aBIaHHS BPaxOBYETHCA 3/1aTHICTB
baxiBrg:
—  3aCTOCYBATH IPABHIIA, 3aKOHH, METOH, IIPHHITAIIHA (i3AKH;
—  amasisyBaTH i oniHroBaTH (paKTH, MOAII y Pi3HEX ramy3ax (isHKi;
—  BMKJIAJIATH MaTepiany JOTivHO, MOCIiIOBHO 3 IEMOHCTPAIIIEIO (i3ugHOrO CBITOLJISIY
T4 MHCIICHHS



1. 3MICT PO3ALJIIB TA TEM JUCHHUAILIIH

Knacnuna mexanika

PipasgrHg pyxy. OCHOBHI NPHHIMIOHM 1 3aKOHH KIAcH4YHOi MexaHiku HEBIOTOHA.
VY3aranbHeni koopauHaty. [Ipuanun HaiiMeHmol fii. ®yukuis Jlarpanxka BilbHOI MaTepianbHOT
TOYKH T4 YaCTHHKH B IOTeHIliabHOMY 1oiti. DyHkiis Jlarparika cucTeMH MaTepialbHAX TOUYOK.

Kanoniuni piBasans. Piexsaus [aminerona. Kanoniuni nepetBopenns. 3MiHHI is—KyT.
@ynkuia Paycca. Teopema Jliysimns. Qysxxu ITyaccona. Jlis ax dyHKIisS xoopauHar. PiRHsHHS
I'amineToHa — SIk06i. Po3xinenns sminnaux. AniaGatuyni iHBapiaHTH.

Bitknenns wacTHHOK. Po3cismus wactunok. Ilepepis poscisums. Posmaj 4acTHHOK.
IIpyxHi 3iTkHeHHS YacTHHOK. ®opmyia Pesepdopaa.

Pyx tBepmoro Tima. Kytosa msuikicts. Tensop imepmii. MoMeHT iMIyJIsCy TBEpIOro
Tina. PiBHsHEs pyxy TBepmoro Tinma. Eiimeposi kyTtu. PiBmsuus Eiinepa. CumeTpuyna Ta
aHTHCUMETPHUYHA 13Hra. PyX BiTHOCHO HeiHepLiiiHOT CHCTEMH BiUTIKY.

OcHoBHi piBHAHHA rigpozuuamiki. Onmc pyxy piguen. PiBHSHHS HeENEPEPBHOCTI.
Incansna piguna. Pismarra Eimepa. Ilotik emeprii i immynscy. Iimpocrarmka. InTerpan
bepaynni. Ilorenuianena tewis. Hectucimea piguea. TeHzop HampykeHb. PiBHSHHS pyxy
B’43K0]1 piguHu. 3akoHH noxibxocti. ®opmyna Ctokca.

Teopis npyxuocti. Onuc nepopmanii TBepaoro tina. TeH30p HATATIB Ta 3aKOHH 3MIHH
IMITyJIbCy Ta MOMEHTY iMmyibkcy. 3akod ['yka. Temsop mpyxsocti. PiBHsHHS pyXy izeansHO
npy:kHoro tina. OxHopinHi nedopmaii.

2. EJexTpoannamMika

PiBusHHA enexTpoMarsiTHoro mond. Ilepma mnapa piBHsEp Maxkceemna. i mna
€leKTpoMarHiTHoro mnoss. YotHpu-BekTop CTpyMy. PiBHAHHsS HemepepBHocTi. [Jlpyra mapa
piBHAHE MaxkcBeiuia. I'ycTHHA Ta MOTIK eHeprii.

Iocriifne enextpomarnitae mone. 3akon Kymoma. EnexTpocTaTHuHa eHepris 3apsiB.
ITone 3apsamy, mo pyxaeTbcs piBHOMIpHO. PyX y KymoHiBcbkoMy moui. JIHIONBHHI MOMEHT.
Mynsranonsai MmomerTH. CHcTeMa 3apsAiB ¥ 30BHIIHBOMY 0. MaraiTamit MomeHT. Teopema
Jlapmopa.

EnextpomarniTHi xBuni. XBuisoBe piBHAHHA. [Inocki xBumi. MOHOXpoOMaTHYHA ILIOCKA
xBuia. CekTpanbHe po3BUHEHHA. YacTkoBo monspu3osaHe cBirtno. [Tapamerpu Ctokca.

BunpoMmiHiOBaHHS e€JIEKTPOMArHITHHX XBWIb. 3arasgi noteHmiamd. [loreHiiann
Jlsenapa - Bixepra. [lome cmcTemMn 3apgamiB Ha JanekuX BiacraHsx. JlunoneHe
BUIIpOMiHIOBaHH:A. KBaapymosibHe Ta MarHiTHO-IMNONBHE BHMPOMIHIOBaHHSA. BHIIpOMiHIOBaHHS
3apamy, IO WIBHAKO  PyXaeTbCs. | aubMyBaHHS  BUIIPOMIHIOBaHHAM.  PoscigHHA
€IEKTPOMArHITHUX XBHJIb BUIBHHMH 3apsIaMu.

PiBHSHHS €JEKTPOMArHiTHOr0 mOJs Yy cepefoBHmax. KoMiulekcHa Mi€leKTpHYHA
NIPOHMKHICTH, cHiBBigHOmeHHs Kpamepca — KpoHira.

Enextpomaruithi Xxsuui y cepefiopuinax. EnexrpoMartiTai BIacTHBOCTI HaAIPOBIAHHKIB,
CETHETOENIEKTPHKIB, (pepOMArHETHKIB, ILIA3MH.

3. KeantoBa MexaHika

OcHOBHiI ITOJIO)KEHHS KBAaHTOBOI MexaHiku. XBHiboBa (yHKHOiS Ta ii crarucTH4YHA
inTepnperanis. Oneparopu ¢isHaHuX BenuuuH. Pisuuna iHTeprperanid ix BracHuX QyHKIiH Ta
BJIaCHHX 3Ha4YcHb. BHIagKy IUCKPETHOTO Ta HENICPEPBHOTO CHEKTPY. IIpHHIMI Cyneprno3muii.
BumiproBanus ¢izuyHux BenuuuH. Pi3uuHi BEIHYHHH, O MAIOTH B OJHOMY CTaHi BH3HA4EHI
3HaueHHA. Koopauuatu Ta immy;ascu. Omepatopu (ismdsEx BenMuuH gK QYHKINI omepaTopis
KOOpAHHAT Ta iMmysciB. CriBBiTHOIEHHS HEBH3HAYEHOCTI.

OnpoBumipanii pyx. Big6urrd Ta IpoXo/MKeHHS XBHIb. 3B'43aHI cTaHd. SBHme
pesonancy. TynensHuii epekr, Kpazicrauionapui cranu. 3araibpHi BIACTHBOCTI OJHOBHMIpHOTO
pieusHAA [lpeoainrepa. 'apmowiiinuii ocuunsarop. Onepatopu a, a”.

OcHoBu Teopii mpexacraBnenb. AGCTpakTHe (OPMYTIOBaHHA KBAaHTOBOI MEXaHIKH B
TepMiHaX TiE0EpTOBOrO IpOCTOPY (MpOCTip CTaHiB), HOro BEKTOPiB (BEKTOpH CTaHy), i
omeparopiB B HbOMy (omeparopu ¢ismunux BemmumH). Crpskenumii mpoctip. [lozHauenus
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Hipaxa. bpa- Ta xer-exropn. CkanspHuil Ta BeKTOpHHH HOOYTKH BEKTOpiB. YMOBa MOBHOTH
CHCTEMH BEKTOpIB oneparopa (izuanoi Benmyuan. CHCTEMa BIACHHX BEKTOPIB SK y3araabHEHHH
Gasuc. A-TpesicTaBIeHHS BEKTOPIB cTaHy (XBHIIbOBA (ByHKIis B A-IpeiCTaRIeHH ) i omepaTopis
(4 — dismuna Benmmumnna). KoopaunatHe, iMIy/IbCHE Ta €HEPreTHYHE IIPECTABICHHS.

Kaprunu pyxy cucremu. Omepatop epomownii. Kapruma Ilpsoninrepa. Kapruma
I'aiisenbepra. Kapruna [ipaxa.

Toroxui wacturku. Ilpoctip cramiB cucremn. [Ipsmuii noGyTok BekTopis. CTpyKTypa
NPOCTOPY CTaHiB CHCTEMH TOTOXKHHX 4YacTHHOK. Bosomm, depmionm. Umcna 3amoBHEHHS.
Ilpurnun Mayni. IMpencrasinerns gucen 3amorHeHHs. CTPYKTypa ONEpAaTopiB OJHO- T4 JBOX-
YaCTHHKOBHX (i3HYHUX BETHYHH.

Bapianiiiauit mMeron. Bapianiiinuii mpHHIMD IS CTAIiOHApHMX CTaHiB. BapiamiftHuit
meto Pirma. OcHoBHuEI cTaH aToMiB BoaHIO Ta reimio. Meromu Xaprpi ta Xaprpi — ®oka —
Jlipaka B Teopii cHCTeMH TOTOXHEX (PepMioHIB.

MeTtox BTOpHHHOrO KBaHTYBaHHS. [30Mopdi3M ribGEPTOBHX NMPOCTOPIB Ta KBAHTOBA
MmexaHika. IIpocTip cTaHiB CHCTEMH OAHAKOBAX YACTHHOK B IIPEJACTABICHHI BTOPHHHOIO
kBantyBaHs (IIBK). Ilpoctip crany cucremu 3i 3minuuM ckiagoMm. Ilpsma cyma BekTOpiB.
Ilpoctip ®oxa. Omneparopn HAPOIKEHHS Ta 3HMIIEHHS dacTHHOK. 3B’s3ok [IBK, mo
BIATIOBIAIOTH Pi3HAM MpEICTABIEHHAM OJHOYACTHHKOBHX CTaHIB. 3allHC OIEpaTopiB OJHO- Ta
JBox4acTHHKOBHX BenuuuH y IIBK. Cucremu nekinekox coptiB 6o3o0HiB Ta ¢depmionis. [1BK,
IO BIAIOBIAAE CIIH-KOOPAWHATHOMY TNPEACTABIEHHIO OJHOYACTHHKOBHX CTaHiB. [TonboBuii
oneparop. Oneparop ['aminbTOHA cHCTEMH 3aps/DKEHUX YACTHHOK 3i CIIIHOM Y 30BHIIIHBEOMY
enekrpomargiTHoMy nomi y IIBK. Omeparopw aguTHBHHX IHTErpaliB pyXy, 1IX TYCTHHH Ta
ryctuHy ix motokis. [IBK, mo Bianosigae cuin iMIIy I5CHOMY IIpe/ICTaBICHHIO.

4.  Tepmoaumamika i crarncTuyna dizuka

Tepmominamika piBHOBaXKHHX mHporeciB. [lapaMeTpy, IO ONMKCYIOTH CTaH piBHOBard. I
3aKoH TepMoauHamiky. Il 3akon TepmonmaaMika. ERTpormis, abcomoTHa Temneparypa. OCHOBHE
TepMOJMHAMIYHE CIIBBiTHONICHHS Ta HOro Hacuiaku. TepMoauHaMivHi MOTCHITIANH. 3anexHiCTh
TEPMOAMHAMIYHHX BEIMYUH BiJ 006’ eMy Ta KiibkocTi yacTaHOK. 11 3akoH TepMOIHHAMIKH.

OcHOBH pPIBHOBa)XHOI CTAaTHCTHYHOI MexaHiku. DyHKUis po3noAiny cucreMu. PiBHAHHS
Jliysimns. MikpokaHoHiuHE#A po3noain ['i60ca sk piBHOBaXKHA (QYHKIA PO3MOALLY i30J150BaHOL
cucremu. TepmoamHaMiuHa rpanuid. KaHoHIYHEA Ta BeMMKHi KaHOHiuHMI posmozaimu I'i66ca
JUls pIBHOBaXKHOI cucremMd B TepMmocrari. EksiBanentHicts posmoxime [i66ca y
TEpMOJMHaMI4Hi# rpanuii. TeopeMu npo piBHWH PO3NOALT €HEPrii MO CTyNMEeHAX cBoDOIM Ta
Bipia.

®azoBi mepexoau Ta KpuruuHi sBumia. Kinacudikamis ¢asoBux nepexoxis. Da3opi
nepexoad I poxy. ®azori nmepexomu Il poxy ta kputwuni seuma. Teopis Jlanmay Ta mexi ii
3aCTOCYBaHHA.

5 CTpyKTYpa TBEpAHX TiJ
Hanomarepiamu 1 HasotexHomorii. IlepcriekTHBHI TIOPOMIKOBI 1 TOHKOILTIBKOBI

Mmatepianu. -HoBi kiacu marepianiB. MeTogs OTpHMaHHA HEPIBHOBRXHHX MartepianiB. Bumu
TEPMOOOPOOKH, TepMOMEXaHiuHOI OOpoOKH MarepiaiiB, PO3YHMHHICTH €JIEMEHTIB, (a30BHH
CKIan, KiacH(ikallis YOpPHHX 1 KOJBOPOBHX CILIaBiB, CTaOlIbHME 1 MeracralinpHMH cTaH
cIiapiB, (i3HKO-MEXaHi4Hi BIACTHBOCTI Marepiais, METOM OTPUMAHHsA HEPIBHOBAKHHUX 1 Hal-
HEpiBHOBaXKHHUX CTaHIB y MaTepianax.

6. EHepreTHuHmii CIeKTP KPHCTAJIB

Onmc eHepreTMYHOro CTaHY KpPHCTANiB 3a JONOMOrOK KBa3iyacTHHOK. (DOHOHH,
MAarHOHH, €KCHTOHHM, IUIa3MOHHM Ta iH. EnexTpoHM B MeTami sK KBasiyacTHHKH. KBaziiMImyJikc.
3akoH pgucoepcii. Teopema brnoxa. I'yeruma cramiB. CrarucTuka rasy KBasidacTHHOK.
KonusaHHA KpHCTamivyHOI pemmiTKH. AKYCTHYHA Ta ONTHYHA BITKH KOJMBaHb. TeILIOEMHICTB
pewitkn. JleGaiBcpka dactora. EnexTpoHHi cramE B KpHcTamax. OIZHOEIEKTPOHHA MOJEINb.
HabmmxeHHs cnabko i CHIIBHO3B’S3aHHX €NEKTPOHIB. 30HHA cxeMa Ta THIM TBEpIHX Til.
Bupomxenuii enexrpounuii raz. Enexrponna temnoemuicts, nosepxus @epmi. Edexturra Maca.
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Enextponu Ta nipku. Ionoxenns @epmi-piBHs B HEBUPO/DKEHUX HAIBIPOBiIHUKaX. SIBHIIA B
KoHTakTax. IloTeHmiansHi 6ap’epu. KonTakTHa piznung motennianis. bap’ep IloTku.

1= ElekTpoHHi KiHeTHYHI BJACTHBOCTI TBEPIHX TiJl

Kinetnuni piBHsHHA. Enextpo- Ta TemnompoBimmicts. TpuBamicTs penakcartii.
MexaHi3mMu po3ciloBaHHS eNeKTpoHiB. PosciloBaHHd Ha JoMimkax i jJedekrax. loHma
npoBinHicTs KpuctamiB. CynepionHa mposigaicts. Maruitoonip Ta epexr Xojwra. Ksantosuii
ebexr Xomra. HamiBnposimaumku. Enextpomna crpykrypa. [lomimkosi pieHi. [[oHopH Ta
akinentopu, p-n-nepexogu. Edexr ['ana. ®otonpopimmicts. PekomOiHamis Ta pemakcamis
HEpiBHOBaXHMX HOCIiB 3apany. Temnoemuicts. TemmeparypHa 3alleXHIiCTH TEIUIOEMHOCTI.
Moneni Eitnmreiina ta JleGas.

8. OnTHyni Ta MaryiTHi SBHIA TBEPAUX Tijd

OCHOBHI BIaCTHBOCTI MarHeTHKIB. ATOMHHI MarHETH3M Ta MarHiTHI BIACTHBOCTI CIabKo
Mar"HiTHUX pedoBHH. J[liamarHeTH3M cucTeMH cIabKO B3a€EMOZIIOYMX AaTOMiB i MOJEKYIL
JliaMarHeTHsmM Ta mapamarseTHsM TBepaux Tl [Ipupoxma ¢epomarHerusmy. JloMeHH.
MarsiTHUIi ricrepesuc. AHTH(QepomarseTusM i ¢pepomarsernsM. KombiHaniliHe po3ciloBaHHA
ceiTna. IlormiHaHHg 3B’A3aHEMH  HOCiAMH. MiK30HHI npsMi Ta HenpsaMi NEPEXOaH.
Jlrominecuenniss kpucramie. PexkomOiHaniliHe BHIPOMIHIOBaHHS B  JieNeKTpHKax Ta
Hanisoposiaukax. Crionranne i Bumyinede sunpominropanns. Jlasepu. Tunm OKT'.

B JdieJeKTpHKH

®izuvHi sBUINA Ta IPOLECH y JieJNeKTPUKaX, [0 HO3BOJAIOTE BHKOPHCTOBYBATH iX B
AKOCTi (YHKIIOHATPHAX MaTepialiB y OpPHCTPOSX Cy4acHOI eneKTpoHikH. OCHOBH OUHCY
CTPYKTYPH KDHCTAJIiB, @ TAKOXK ii BIUIMBY Ha BIACTUBOCTI AienexTpukiB. CydacHi ysBICHHA Ipo
NPOLIECH ENIEKTPHYHOI MOJApH3alii Ta eIeKTPOIPOBINHOCTI Yy Mi€NEKTPHYHHX CepelOBHIIaX.
OcHOBH OIHCY Mi€NTeKTpHKIB Teopil # cydacHi HeoOXimmi mug X eneKTpoQi3WYHHX SBHII B
JienexTpuKax. BIIaCTHBOCTI aKTHBHMX CETHETOENEKTPHKIB, IIPOCIEKTPHKIB, I’ €30€NEKTPHKIB,
enextperis. OCHOBH Teopii # Cy4acHi eKCIEpUMEHTANBHI MJaHI Ta XapaKTepPHCTHKH
JieNeXTpMYHHX MaTepianiB, HeoOXimuux s 1x 3acrocypanHs. CydacHi JOCHiJUKEHHS 3
HaHO(I3UKH Ji€NEKTPHIHAX CIIOJYK.

10. Tepmoamuamika i dpa3oBi nepexoau

OcHOBH TEepMOIMHAMIKH i KiHETHKM (a30BHX NepeTBOpeHb Yy NOABIHHHX CIUIaBax.
TepmonpmraMiunmii MiaXin Ao aHami3y jiarpam CTaHy Ta 3’SCyBaHHS XapaKTepy B3a€MOJIii
KoMIIOHEHTiB i GymoBu da3. Teopis yTBopeHHs (a3, KpucTamisalii 3 MeTaleBHX PO3ILIaBiB,
mabysiliaax Ta 6e3muysifiHAX MexaHi3MiB ()a30BHX IIEPETBOPEHb y TBEPIOMY Ta PiIKOMY
crasax. OCHOBHI IPUHIIKIIM 3aCTOCYBAHHS TEOMETPUYHHX 1 TePMOJIHHAMIYHAX METOMIB AHATI3Y
NOTpilHKX cHcTeM. THIIM OTPIHHKX JiarpaM CTaHy, METOAH rpadivHOro 300paXeHHs MpoLeCciB
Kpucramzanii. Jliarpamu crany 3 00OMeXeHUMH TBEPAHMH PO3UHHAMH H XIMIYHAMHE CIIOTyKaMH.

11. HaampoiasicTb

Ocumopri  BmactuBocTi  Haxnposigumkis. Hammpomimmmxu [ 1 I pony.
BucoxkotemnepaTypHa Ha{IpOBIHICTb.

12. ExcoepumenTtanbHi Meroau ¢i3HKH TBEpPAOro Tijia

Pentrenorpadis. MeTonu  JOCHIKEHB ificalbHOI Ta  peagbHOI  CTPYKTYpH.
Enexrpororpadis. Enexrponna mikpockomis. EnekTpidni Ta rarbBaHOMArHiTHI BEMipIOBaHHS
K METOJM BHBYEHHS €JEKTPOHHOI CTPYKTYpPH KPHCTAIB i cKiafy goMimok. OnTudHi METOIH
JOCIiDKEHb KPHCTATIB.

2. IIEPEJIK IIUTAHbB, 3ATTPOIIOHOBAHMX JIJIA ICITATY

Berynni BunpoOyBaHHs OPOBOAATECS 32 PINICHHAM eK3aMeHaIiHHOT KoMicii 3a OieTamu.
JUis miAroTOBKH BiANOBiNAI BHKOPHCTOBYIOTH €K3aMEHAUiiHI IHCTKH, IO 30€piraroTecad B
0co0OBiii cripaBi BCTYHHKA.

3 mporpamamy BCTYIHHX BHOPOOYBaHb, IIEPEIIKOM IMTaHb, MOPSAKOM NPOBEICHHS
BCTYNHHX BHIpoOyBaHb 3a creniansaicTio ES diznka Ta acTpOHOMIS BCTYIMHHKH MAlOTh 3MOTY



o3HaiioMuTHCS Ha odiuiiinomy caiiti JJTHY.

PiBenp 3HaHP BCTYIHMKIB OLIHIOETHCH €K3aMeHaliiHOI Komicieo 3a 200-0anbHOIO
cucTeMoro. PesynbTaTi npoBEe/IEHHS BCTYIHOTO BHIPOOYBaHHS O(GOPMIIFOTECS POTOKOJIOM, B
akoMy (ikcyroTees ekzaMmeHamiiini muTaHmHg. Ha KOXKHOrO BCTYIHHKA BEINEThCH OKpEMHMH
TIPOTOKOJL.

ITpoToxonu IpuiOMy BCTYIHHX BHIPOOYBaHB MIiCHs 3aTBEpKEHHs 30epiraloThcs B
0co0oBRiif cripaBi BCTYIHHKA.

IIuranns, 3a0pONOHOBAHI VIA BCTYIIHHKIB B aclipaHTypy
3a cnenjiajabHicTIoO ES ®izHKa Ta acTPpOHOMIn
OHII «®i3uxa Ta acrponomis» B 2026 p.

1. KnacnyHa Mexanika
Omic MeXaHiYHOTO PyXy B Pi3HHX CHCTEMax KOOpAMHAT (3aKOH PYyXy, TPackTopif, cucreMa
BLITIKY, pajilyc-BeKTOp, IPHCKOPEHHS).
3akoHHM 3MiHH 1 30epexeHHs IMITyJIbCY 1 MOMEHTY iMITynbey B Mexadini HeloToHa.
PoGota i moTyxHicTs cunm. PisHi TAmM cui. 3akoH 3MiHH i 30epeXkeHHs €HEprii B MexaHiLi
Hriorona.
B’s3i. Cuna peakuii B’s3i. PiBHAHHSA pyXy IIpH HagBHOCTI B’43iB — piBHsAHHA Jlarpanika mepmoro
poxy.
ITpuanmn maiiMenmoi aii. PiBasaus Jlarparxka. @ynskiis Jlarpamxka.
@ynxris ['aminsTona. Kanowiuni pirHsHHS ['aMineTOHA.
Hysxxu ITyaccona. Jlyxxu ITyaccona i inTerpand pyxy B raMiTbTOHOBiH MeXaHilli.
Pisasiaas [aminsrona-Axo6i. Binokpemienns 3MiHEHX B piBHAHHI ['aMinbToHa- K001
3agava ABOX TiJ.
Pyx y nenTpansHomy moii. 3agaga Kemnepa.
Po3cigHHS YaCTHHOK Y IEHTPATEHOMY MO,
Mauti ofHOBHMipHi KOJABaHHA.
BumyiieHi komBaHHs. Pe3oHaHc.
3racaroui KOTMBaHHS.
Ten3op iHepil TBepIOro Tina.
2. Eaekrpoaunamika
3akoH 30epeKeHHs eHEPrii B JIEKTPOANHAMILI.
3aKoH 30epexeHHs IMITYILCY B €JIEKTPOTHHAMIIII.
[Morenuianu enekrpomarnitaoro mons. KaniGpysansHa iHBapiaHTHICTb.
I'parn4HI YMOBH 10 piBHAHD MakcBeia.
MarHiTHH#H TAIOIBHUA MOMEHT.
IT1ocKi MOHOXPOMATHYHI €JIEKTPOMArHiTHI XBHIII.
TMosApHu3aiis eIeKTPOMAarHiTHAX XBHIIb. JaCcTKOBO [OJSIPH30BaH] XBHIIL.
3arasiHi HOTEHLIANH.
JlumossHe BUIIPOMiHIOBaHHS.
[TprHIUT HAKMEHINOT Jii JUT 3apsay B eNeKTPOANHAMIII.
IMpuuanwun BigHocHocTi EifHmTeitna. [TeperBopenHs JIopeHna Ta iXHi HaCIiIKH.
OCHOBHI [I0JIOXKEHHS PEJIATHBICTCHKOI MCXaHIKH.
Pipusinag MaxkcBeia B KoBapiaHTHii# dopmi.
IMepereropenns Jlopenua amist e1eKTPOMArHiTHOTO IO,
Pyx 3apsiiy B CTAIHX ONHOPIAHHX €I€KTPOMArHiTHHX ITOJIAX.
3. KeanToBa MexaHika
IMoBipHicHa iHTepIpeTanis XBHIb0BOi QyHKiil. [[pHuMHHICTE ¥ KBaHTOBiH MexaHini. [Ipuammn
CYIEpIIO3HIIii.
BractuBocTi BracHuX (yHKIiH Ta BIACHHX 3HAYCHb ONEPATOpIiB (IMCKpETHHIl i HemepepBHHI
CIEKTPH).




CrniBBiIHOIIEHHS HEBH3HAYECHOCTI.
Piasuns Llpeoxinrepa.
Cramionapni cranm, ixHi BnactuBocti. PiBusaus [lIpsoainrepa qis cTanioHapHUX CTaHIB.
KBanToBHIi rapMOHIYHHMIA OCHHIIATOP B KOOPAWHATHOMY IpEICTABICHH].
MikpoyacTiHKa y IPAMOKYTHI# IOTEHINATBHIA sIMi.
PyX MiKpOYacTHHKH B I[EHTPAILHOMY IIOJIi.
MikpoyacTHHKA B KYJIOHIBCEKOMY MOJMi. ATOM BOJHIO.
3miHa QizHuHuX BeaHund 3 yacoM. Pisuanusg aiisen0epra. Iuterpamu pyxy.
Teopis 30ypeHb IIpH BiICYTHOCTI BUPOKEHHS.
Teopist 36ypeHs Py HASBHOCTI BUPODKEHHs. Bikose piBHIHHSL.
Bapiauiitauit Mmeto.
Omnepatop cniny. PiBusauns ITayni. Bnactupocti MaTpuns Ilaymi
KeanTosi cucremu TotoxkHuX yacTHHOK. [Ipunmumn ITayni. Bo3oHu Ta GepMioHH.
4. TepMoauHaMmika i cTaTHCTHYHA dizHKa
II Hawano TepMOIHHAMIKH JIIA PiIBHOBAXKHHX MPOLIECIB.
III mpavano TepMmomWHaMiKH. BrnacTHBOCTI TepMOIMHAMIUYHHX CHCTEM MPH HH3BKAX
TeMIlepaTypax. 3aJeXHiCTh TePMOIMHAMIYHMX BEJHYHMH BiJ 4HCIa YaCTMHOK Ta 06’eMmy i1 ii
BHKOPUCTAHHS B TEPMOJAUHAMIYHEX OOYUCIICHHSX.
Mero TepMOIMHAMIYHEX MOTeHNiaiB. OGUUCIICHHS BHY TPIIIHBO] €HEPTii Ta EHTPONii CHCTEMH.
VMOBH piBHOBAar” B rereporenHiit cucremi. [Ipasmio ¢as [i66ca. JliarpamMu piBHOBArH.
11 3aK0H TepMOAMHAMIKH JUI HEPIBHOBAXKHUX nporeciB. ERTpomiiiHe piBHAHHSL.
Knacudikanis dazoux nepexosis. @a3ori mepexomu I i II poxy.
VMOBH CTIKOCTI ¢Tady 0AHOpiAHOT cHcTeMHu. TepMoauHaMiuHi HEPIBHOCTI.
®yukuis posnoginy cucremu. Pipnsans Jliypinma. OcoGnuBOCTI CHCTEMH OJHAKOBHX JACTHHOK.
Kanoniunnii pozmoain I'i66ca i yMoBH Horo 3acTocyBaHHs.
Benuxnii kaHoHIuHMIA po3noain ['i60ca 1 yMoBH HOro 3aCTOCYBaHHS.
OpmouacTHHKOBa (yHKIis poznoainy. Posmomima Makcsemra, bonenmana ta Makcsemna —
bonenmana.
Posmozinz ['66ca y kBaHTOROMY BHTIAIKY. TepMoaMHAaMIYH] BEIHIMHH KBAHTOBOIO EaBHOr0
rasy.
Posmozinu Bose — Eitnmreitna ta ®epmi — Jlipaka. OcHOBHEH cTaH ificanbHuX 6o3e- Ta depmi-
rasis.
®epmi-ras mpu HU3BKUX TEMIIEPATypax.
5. CTpyKTypa TBepAMX Til
Bynoea kpucramis, Tpancismiitaa cumerpis. Enementapra komipka. Pemitkn Bpase. Innexcu
Minnepa.
[TomupeHHs XBHJIb B EPiOMMYHAX CTPYKTypax. 3akon Bynbda — bpera.
JehexTr B KprcTanax. ToukoBi AedeKTH Ta iX yTBOPCHHS.
TunH XiMiYHOTO 3B’ 53Ky B KpHcTanaX. CHIH 38 3Ky Y TBepAOMY Tilli.
6. EnepreTuunmnii cieKTp KpHCTAJIB
ONHCAHHS eHePreTHYHOr0 CTAaHy KPHCTANIR 3a JIONOMOrOI0 rasy KeasiuacTuHOK. IIpwkmamm
KBasiuacTHHOK. OOHOHH, MArHOHH, EKCITOHH, IVIA3MOHH Ta iH.
EnexTponn B MeTani sk Kpasigacrumku. Ksasiimmymec. 3akom mucmepcii. Teopema bioxa.
I'ycruna craniB. CTaTHCTHKA ra3y KBa3iyaCTHHOK.
KonuBaHHS KPHCTATIYHOI pelIiTKH. AKyCTHYHA Ta ONTHYHA BITKH KOJIHBaHb.
Termnoemuicts pemitku. JlebaiBcbka 4acToTa.
ElleKTpoHHi cTanh B KpuctamaX. OTHOeNeKTpOHHA MoZenb. HabmmkeHHs cnabko i CHIBHO
3B’A3aHUX €IeKTPOHIB. 30HHA CXeMa Ta THIIH TBEP/HUX TilL
BupokeHuii enekTpoHHHMIi ra3. EneKTpoHHA TEIUIOEMHICTh, TIOBEPXHS Pepmi. EdexTrBHa Maca.
EneKTpoHH Ta Aipk. [Tonoxenns ®epMi-piBHS B HEBUPOHKEHAX HAMIBIIPOBiIHAKAX.
SIsuma B KouTakTax. [loTennianeai 6ap’epu. KonrakTaa pisauis notenmianis. bap’ep ok




7. EleKTpoHHi KiHeTHYHI BJAACTHBOCTI TBEPAMX TiJ
Kinernuni piBasHHs. Enextpo- ta Temnonpogianicts. TpuBanicTs penakcarii.
MexanizmMu po3ciloBaHHS elNeKTpoHiB. Po3citopaHHs Ha AoMilnKax 1 gedexrax.
Ionna npoeinHicTs KpuctaniB. Cynep-ioHHa IPOBIIHICTS.
Marsitoomnip Ta edexr Xomna. Kpanrosuii epekt Xosa.
HaniBnpopinuuku. Enektponma crpykrtypa. Jlomimkori piBHi. JloHOpEH Ta akmenTopwd,
p-n- nepexonn. E¢exr 'ana.
®otonposigHicTh. PexoMbinalris Ta penakcaiiis HEpiBHOBaXHUX HOCIIB 3apsy.
TemnoemHicTs. TeMneparypHa 3anexHicTs TemnoemMaocti. Moaeni Einmreiina ta JleGas.
8. OnTuunHi T2 MarHiTHI IBHIIA TBEPAUX Tia
Knacudikaris Ta 0CHOBHI BNaCTHBOCTI MarHeTHKIB.
AToMHHIT MarHeTH3M Ta MarHiTHi BIACTUBOCTI CTaOKO-MarHiTHUX PEYOBHH.
JliaMarHeTHsM CHCTEMHM c1a0Kko B3aeMoilouMx aroMiB 1 Mojekyn. JliamarHerusm Ta
rapaMarHeTH3M TBEPIHX TiJl.
IIpupona ¢epomarnerusmy. Jomenn. MarnmiTHuii rictepessnc. AHTHQEpOMarHeTHsM 1
(pepoMarseTH3M.
Kombinaniiine posciroBanns ceitina. [TornaHanHs 3B’ 13aHUMH HOCIIMH.
Misk-30HHI OpsAMi Ta HEMPAMI IIEPEXOIH.
JhoMinecrenis kpucraniB. PexoMOiHamiiiHe BHIPOMIHIOBaHHS B  JI€JEKTPUKAaX Ta
HaIliBIIPOBi THAKAX.
Cnonradse i BuMymeHe anpomiatoanss. Jlazepu. Pizgi Timm OKT '
9. dienekTpHKH
IMonspusaris Ta epeKTHBHE MOJNE Y TiETEKTPUKAX.
EnexrpocTpukiis i m’€30-e1€KTPUKA.
IlipoenexTpukH i cerHeroenekTpuky. Enexrpudanii ricrepesuc.
®i3nuHi BIACTHBOCTI CErHETOENIEKTPHKIB B 0011acTi (ha30BHX NEPEXOIIB.
10. Tepmogunamika i dpasosi nepexonn
TepmonuHaMiuna piBHOBara ¢a3. Pymiiina cuma ¢aszoBux mepexonis. ®a3oBi piBHOBard y
6araroOKOMIIOHEHTHHX CHCTEMaXx.
®azosi nepexomu I 1 I poxy.
Jliarpamu piBHOBard. AHami3 JiarpaM CTaHy 3 €BTEKTHYHHM, IEPHTEKTHIHHM, MOHOTEKTHYHIM,
CHHTEKTHYHHM Ta METATCKTUIHHM IEPETBOPCHHAMH.
Kinetnka @aszoBux mneperBopens. Kpucranisamis. ['oMOreHHe Ta TETCPOICHHE YTBOPCHHS
IEHTpiR KpUCcTaTizamii. MeXaHi3MH pOCTY KPHCTAIB.
11. HaanpoBigHicTh
OcroBni Biactueocti HanamposimamkiB. Haanposimuuxu 1 i II pomy. BucokoTemmeparypHa
HaJIIPOBIJIHICTb.
12. ExcnepumeHTabLHI MeToan (hiznkn TBep/IOro Tijia
PenrreHorpadis — METOIH HOCIIIKEHD 11eabHOI Ta peanbHOl CTPYKTYPU.
Enerpororpadis Ta eeKTpOHHA MIKPOCKOIIis.
EJleKTpH4Hi Ta raJbBaHOMArHITHI BEMIpIOBAHHS 5K METOJH BHBYEHHS €IEKTPOHHOI CTPYKTYpPH
KPHCTANIB i CKJIaay JOMIIIOK.
OmnTryHi METOH JAOCII/PKeHb KPHCTAIIIB.
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