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Teopernuna dizuka, 10 -IIpuponuuui nayku (104 —Dizuka Ta acTpoHOMIs)

AKTYaJIbHICTh TEMH JUCEPTALIIHOI po0OTH

[IpencraBnena nucepraniifHa poOOTa MPHUCBIYCHA JOCTIKEHHIO CHUCTEM 13 CHUJIBHUMH
KOpeJSLisIMM B paMKax Mojened cepeaHboro mois. YactuHa poOOTH MPHUCBAYEHA BHBUCHHIO
€JICKTPOHHOT'O TPAHCIIOPTY 4Yepe3 HAHOPO3MIPHUHN TMPHUCTPIH, IO CKIATAETHCA 3 OJHIE] KBAaHTOBOI
TOYKH B 30BHIIIHBOMY MarHiTHOMY IIOJIi Ta CUCTEMH KBAaHTOBHUX TOYOK IPH TEMIIEpAaTypax HUKYIE
temneparypu Konmo. Meroauka IOCHiIKEHb CYTTEBO CIIMPAETHCS HA TEXHIKY HEPiBHOBAXKHHUX
¢ynkuiii I'pina B pamkax ¢opmanizmy Kenaumia, Ha OCHOBI sfiKoro Oyiau OTpUMaHi aHANITUYHI
BUPA3M Ui CTPYMY 4Yepe3 KBaHTOBY TOYKY Ta CHCTEMY KBAaHTOBHUX TOYOK B paMKaX JOJaTKOBHX
HaOmmkeHb. OYEBUIHOIO MOTHBAIIEIO JJIST JOCIIKEHHS IMOIOHUX CUCTEM € ONUC EKCIIEPUMEHTIB, B
SAKHX JIOCII/DKYETBCS HAHOTPAHCIIOPT, Ta INPOLEC HENepepBHOrO IMpParHEHHsS MiHITIoapu3arii
eJIEKTPOHHHUX cucTeM. [HIma yacTuHa poOOTH MPHUCBSYEHA JOCITIIKEHHIO YMOB BHHHKHEHHs 003e-
KOHJICHCATy B CUCTEMI CHJILHO B3aEMOIIMHUX OO30HIB IIPH BUCOKUX TEMIIEpaTypax Ta CTajiil TyCTHHI
i3ocminy. Mertoa, SKUii BHUKOPHCTAHO JUIS ONMHUCY TaKOi CHUCTEMH - TEPMOJWHAMIYHO Y3TODKEHA
Teopis cepeaHboro mnoisi. B pamkax maHoro miaxoxy Oynio AOCHTIKEHO YMOBM BUHUKHEHHS 0o03e-
KOHJICHCATy B CUCTEMI MIOHHUX YaCTUHOK T4 AHTMYACTHHOK B 3aJI€KHOCTI BiJl CIIBBIIHOIICHHS MiX
MPUTATATHFHOIO Ta BIAMTOBXYBAIBHOI KOMIIOHEHTAMH B3a€MOJIii CEPEeIHBOTO TOJS 32 CKIHUCHHUX
TeMIIepaTyp Ta TYCTUHH 130CTiHy. Taki JOCTIIKEHHS MalOTh BHUIMIAIbHE 3HAUYECHHS U1 PO3YMIHHS
IIMPOKOTO CHEKTPY SBUIL Y SAPO-SACPHUX 3ITKHEHHSAX, SACPHIM Marepii, HEUTPOHHUX 3ipKax Ta
KOCMOJIOT1i, TOOTO y cHcTeMax, B SKUX ICHYIOTh ME30HHI MiJCUCTEMHU Ta MOXKJIMBE YTBOPEHHs 003e-
KOHJICHCATY.

Crpykrypa nuceprauii

JucepraniitHa poboTa CKIaJaeThesl 3 aHOTAIlil, BCTYIY, YOTUPHOX OCHOBHMX PO3JILTIB, CIIUCKY
BUKOPUCTAHUX JKepel, mo MicTuth 120HaiiMeHyBaHb, Ta T0JATKY, 110 BKIIOYAE CIIUCOK MyOTiKaIii
aBTOpa 3a TEMOIO JUCEPTAIlil Ta BIJOMOCTI IIPO anmpooOarlito pe3yabTaTiB. 3araabHUN 00CSAT PYKOIHCY
ckianae 147 cTopiHok.

Y ecmyni O0OOTpyHTOBaHa aKTYyalbHICTh JOCHIUKEHb, C(HOPMYJIbOBaHAa MeETa, YKa3aHO
BUKOPHCTaHI METO/IM, OOrpyHTOBAaHA HOBU3HA, ONMCAHI OCHOBHI Pe3yJIbTaTH JOCIIIKEHHS Ta 1HIIE.

Y nepwiomy po30ini TOCIIIKEHO €JICKTPOHHUHN TPAHCIIOPT Yepe3 OTHOPIBHEBY KBAHTOBY TOUKY
B MoJieli AHIEpPCOHA 13 CHJIBHUMH MIKEJICKTPOHHUMH KOpensmisiMu. Ha elexkTpoHW B KBaHTOBIH

TOWIII Jli€ 30BHINTHE MArHITHE TOJe, KBAHTOBA TOYKA MiA €JHAHA 10 MPOBIAHUX KOHTaKTiB. [Tigxinm,



mo OyB 3aCTOCOBAaHMM JJIs JOCHIKEHHS L€l CUCTEMH — METOJ HepiBHOBaXHHMX (yHKIIH I'piHa B
Mexax ¢opmamizmy Kenmguma. VY pamkax BIOCKOHAJIEHOTO HaOmmkeHHs XaOOapna Ta
HETIePEXPECHOT0 HAOMMKEHHS JUCEPTAHTY BAAJIOCh OTPUMATH AHATITHYHI PO3’SI3KW i1 QYHKITIT
I'pina KBaHTOBO1 TOUYKH, IKI Oy BUKOPUCTAHI IS TOCHIPKEHHS CTalllOHAPHOTO Ta 3aJIEKHOTO BiJl
gacy CTpyMiB depe3 Taky cucrteMy. [laHi HaOJIMKEHHS BHOCSTH TEBHI OOMEXKEHHS Ha Jiama3oH
JOCHIKyBaHUX Temreparyp. OcKUIbKH He O0yJI0 BpaxOBaHO IPOLIECH MEPEBOPOTY CIIiHY, B paMKax
3alpONOHOBAHOT MOZET He MOXKHa BpaxyBaTu KoH0 - eeKT, a OTKe crocTepiraTu HyJlIbOBUH MiK
Ha TpadiKy 3aJeKHOCTI CTPyMY BiJ Hampyru. ToOTO, MOCHIIKYBaHI TeMIepaTypu € OUTbIIUMH 3a
temrniepatypy Konmo, mo Oymo migkpecieHo aBTopoM y poOoTi. bymo moOymoBano rpadiku
3aJIeKHOTO BiJl HAIIPYTH CTPYMY IPH PI3HUX 3HAUYEHHSX 30BHIMIHBOrO MarHitHoro moJs. Ilokaszano,
110 y He3aJIe)KHOMY BiJ] 4aCy BUTIAJIKY B CUCTEMI CIIOCTEPIraeThes PO3LICTICHHS €IEKTPOHHUX PIBHIB
pu 30UTBIIEHH] 30BHINIHHOTO MAar”iTHOro mojis, Tooto edext 3eemana. Ha nacTtymHOMy erarmi
JOCTIKEHb AUCEPTAaHT PO3IJISHYB HEPIBHOBAXHHUI CTPYM, SIKMM BUHHMKA€E K BIATYK Takoi CHCTEMHU
Ha 30ypeHHs y BUIJISAL IMIYJIbCY 30BHIIIHBOI HAIPYTW Ta MarHiTHOro moss. byrno mokasano, 1o
BHACIIIJIOK PO3IIEIUICHHS! B MAarHiTHOMY I10JIi €JIeKTPOHHUX PiBHIB, XapaKTep 3aTyXarouuX OCIMIIALII
CTPYMy 3MIHIOETBCSA. YacTOTH NMX OCHWJIAIIK BIAMOBIAAIOTH 3MiHI €HEPrii eJleKTpoHa TIpH
TYHEJIOBaHHI 3 MPOBIJHOIO KOHTAKTYy 1O KBAHTOBOI TOYKH.

Y Opyeomy po30ini MOCHIIKEHO ENEKTPOHHHHA TpaHCHOpT uepe3 T-momibHy cuctemy, Mo
CKJIAJJAa€THCS 13 IBOX KBAHTOBHX TOYOK, MIXK SIKUMH iICHY€ €eMHICHMIA 3B’ s130K. KoXHa KBaHTOBa TOYKa
PO3IIIAAEThCA SIK OJTHOCNIEKTPOHHA 0pOiTanb B Mojen AHnepcoHa. KBaHToBa Touka, sika MpUeIHAHA
JI0 JIBOX TMPOBITHUX KOHTAKTiB, BUKOHYE POJIb MPOBIIHOIO KaHay, a 1HIIA — 3aTBOPY 1 NMPHEIHAHA
JIMILE IO OJHOTO KOHTAKTY, Yepe3 sIKUil B Hei HaKauyloTbCs eNeKTPOHH. MiX JBOMa eNeKTPOHAMH 3
PI3HUMH TPOEKIIISIMU CIIIHY B KOXKHIH KBaHTOBii TOYIIl /i€ CHJIbHE KYJIOHIBCHKE BiJIITOBXYBAHHSI.
Tak camo 5K 1 B TOmMepenHiil riaBi, OyB BUKOPUCTAHWN METOJ HEpiBHOBaXHHMX (yHKIiN ['piHa B
pamkax Qopmanizmy Kenmuma. B pamkax nabmmkenns NCA Oyimo oTpuMaHo Bupas ISl CTPyMY
yepe3 KOXKHY KBAHTOBY TOUKY Ta JOCITIKEHO BIUIMB €MHICHOTO 3B’ S3Ky Ha MPOBIIHICTH KaHATY.
Jlane HaOMMKEHHS, HAa BIAMIHY BiJ PO3MJISHYTOTO B IONEPEIHBOMY PO3JLTi, JO3BOJSIE BPaxyBaTH
edekT TmepeBopoTy cmiHy, a oTxe 1 KoHmo ¢izmky. ABTOpOM MMOKa3aHO, IO NMpH 30UIbIIECHHI
3aCEJICHOCT] KBAHTOBOI TOYKH, sIKa BUKOHYE POJIb 3aTBOPY, Ta HAKAYKH ii €JICKTPOHAMH, TIPOBIIHICTh
KaHaJly 1HIIOT KBAaHTOBOI TOYKM IJIABHO 3MEHUIYEThCA BiA “moraHoro” MmpoBiJHHKA A0 “HOraHoro”
13osaTOpa. Taka cuTyallis crocTepiraeTbes JUIsl TemMIeparyp, Ounbpmux 3a remnepatypy Kongo. [lns
TeMIiepatyp MeEHIHUX 3a Temneparypy KoHmo, cmocrepiraeTbCsi mepexili CHUCTEMH 31 CTaHy
MPOBITHUKA IO CTAaHY 130JIITOpa 4Yepe3 BY3bKY CMYTy HAmpyrd 3aTBOPY, B SIKIM CIOCTEPIraeThCs
SBUIIE PE30HAHCHOTO TYHENIOBaHHA. Y ILbOMY BY3bKOMY I1HTEpBaJli IMPOBITHICTh KaHAIY CTa€e

OIU3BKOIO 10 TEOPETUYHOTO MAKCUMYMY.



Y  mpemvomy po30ini IOCHIKEHO YMOBH BHHHKHEHHS 003e-KOHJEHCATy B CHUJIBHO
B3a€MOJIIHIN peNATHBICTCHKIM OO0O30HHIA CHUCTEeMi NpU CKIHUEHHIM TeMIieparypi Ta HYJIbOBOMY
130CIMIHY B 3aJeKHOCTI BiJ CIIBBIJHOIICHHS MDK MPUTATAIBHOIO Ta BIAIITOBXYBaJIbHOIO
KOMITOHEHTaMH cepeaHboro mouisi. Cuctema OO030HIB JOCHIKYETHCS B paMKaxX TEPMOIUHAMIYHO
Y3rOJKEHOTO METOY CePEIHBOTO IMOJIS 3 MOTSHINAIOM B3aeMOIii oai0HNM 10 noTeHIiany Ckipma.
Jlnst mpuKkiaay Ha poib 003e-4aCTUHOK BUOpaHi MiOHH, sIKi € HaljermuMu Me3onaMu. CepeHe mose
BBAXXAETHCS HE3AICKHHUM BiJ TeMIIEpaTypd Ta T'YCTHHM 130CHIHOBOTO 3apsay. B pamkax maHoro
MIX0My aBTOPOM OyJI0 OTpUMaHE CaMOY3TOJKEHE PIBHSHHS 11 TYCTHHU YaCTUHOK, MOOY0BaHO
HOTr0 pO3B’'SI30K Ta OTPUMAHO TEPMOJMHAMIYHI XapakTepucTHKU. [loka3zaHo, 1m0 B Takid cHCTEeMi
003e-KOHJICHCAT BUHHKAE JIUIIE y BUMAJAKY, KOJM TPUTATAHHS € OUIBIINM 3a TEBHE KPUTUYHE
3Ha4yeHHs. Da30Buil mepexia g0 craHy 3 003e-KOHACHCATOM BHHHKAE JUIA TEMIeparyp, OUTbIIMX 3a
MIEBHE KPUTUYHE 3Ha4YeHHA T Ta € (a3oBuM mepexoigoM Tmepmioro poay. JlaHi BHUCHOBKH
MIITBEPHKEH] PO3PAaXyHKOM THCKIB Ta TETNIOEMHOCTEH JJIs Pi3HUX (a3.

Y uyemeepmomy po30ini NOCHIIKEHO YMOBH BHHUKHEHHS 003€-KOHAEHCATy B CHUJIBHO
B3a€EMOJIIMHIN peNATUBICTCHKIM OO30HHIM CHCTEMi YaCTHMHOK-aHTUYACTUHOK TIPU CKIHYEHHiH
TeMIIepaTypl Ta MPU CTAJOMY 130CIIHOBOMY 3apsijii, BIAMIHHOMY BiJl HYJsS B 3aJ€XKHOCTI Bif
CHIBBIJHOIICHHS] MK TPHUTATAIBHOIO Ta BIIIMTOBXYBAJIBHOI KOMIIOHEHTAMH CEPEIHBOTO TIOJIA.
Metox 13 mOINEpPEeaHBOrO pPO3AiTy OyB JIOTiYHUM UYMHOM Y3arajJbHEHHH HA BUMAJOK CHCTEMH
YaCTUHOK-aHTHYaCTUHOK. ABTOpPOM Oyna pO3IJIsIHyTa CHCTEMa ITIOHIB Ta aHTHUIIIOHIB Yy paMKax
TEPMOJAMHAMIYHO Y3TO/KEHOTO METONY CEPEIHBOTO TOJIA 3 MOTEHINIaJIOM B3aeMOIi, MOAIOHUM 0
noteniian Ckipma. byna oTpumana cucremMa caMOy3TOPKEHUX PIBHSIHB, PO3B’ SI3KH SIKOi JT03BOJIHIIN
OO0YHCIIUTH OCHOBHI TEPMOJUHAMIYHI BETUYMHHU JJI JAHOI CUCTeMH. bylo Mmokas3aHo, o B CUCTEMI
YaCTUHOK-aHTHYaCTUHOK Iepexisy y (as3y i3 yTBOpeHHsSM 003e-KOHICHCAaTy BUHHUKAE HaBITh IS
BEJIMYMHU TPUTATAHHS, MEHIIOI 3a KPUTUYHE 3HAUYECHHs. AJlle MpU IIbOMY KOHICHCYIOTbCS JIMILE
YaCTUHKH BHUCOKOi TYCTHHH, TOOTO T -Me30HH. [lokazaHo, mo KOHACHCOBaHa (a3a iICHye mpu
TeMIepaTypax, MEHIINX 3a KpPUTHYHE 3HAYeHH:, Ta mo (a3oBuil mepexis € (Ha3oBUM MEPEX0I0M
Apyroro pony. BiAmoBigHI BUCHOBKH MiAKPIIUIEH] pO3paXyHKOM THCKIB Ta TEINIOEMHOCTEH y pi3HHUX
¢dazax. [IpoBeneHo MOPIBHSAHHS TOBEAIHKM 7 -ME30HIB B CHCTEMI 13 B3a€EMOJIEI0 Ta TOBEAIHKU
171eallbHOT0 OJTHOKOMIIOHEHTHOTO PEISTHUBICTCHKOrO a3y 31 CTaJIOI0 I'yCTHHOIO YacTHHOK. [lokasaHo,
o Temnepatypa ¢a3oBoro nepexoy B 000X BHITaIKaxX Maiike 30iraeThes.

CryniHb OOIPYHTOBAHOCTI HAYKOBHX MOJIOKeHb I BHCHOBKIB, c(opMyJbOBaHHX Yy
aucepTamii

JlocmikeHHs, TPOBEJEHI aBTOPOM, IPYHTYIOTBCS Ha 3arajbHO BIJIOMHUX Ta IEpPEBIPEHUX
METOJIaX Ta HAONMKEHHSX, YSBJICHHSX NP0 CJIEKTPOHHMI TPAHCIOPT y HAHOCUCTeMax Ta 0o03e-

KOHJICHCAIIII0 B ME30HHUX cUCTeMax. BoHM crnupaioThes Ha MONEpeaHi po3poOKH B TaHUX 00JACTAX



3HaHb Ta SBIIOTHCS iX JIOTIYHUM TMPOJOBXKEHHSM. TakuM 4YHHOM, pe3ynbTatud € (Hi3UIHO
OOTPYHTOBAaHMMH 1 MaIOTh BarOME TEOPETUYHE Ta MPAKTHYHE 3HAYCHHS.

HoBusna

OcCHOBHI pe3yJIbTaTH, HaBEACHI Y POOOTi, MatOTh Oe33amepedny akTyadbHICTh Ta € HOBUMH.

Cepen OCHOBHHMX HOBHUX pE3YJIbTaTiB, HIO MPEACTaBIeHI B POOOTi, XOTUIOCh OW BHUIIITUTH
HACTYIIHI:

1) JocnmijpkeHO BIATYK OJHOPIBHEBOI KBAaHTOBOI TOYKM B Mojeli AHIEpCOHA 3 CHIIBHOIO
KYJOHIBCBKOI B3a€EMOJIIE€I0 MK €JICKTPOHAMH Ha MPSMOKYTHUH IMITYJIC 30BHIIIHBOI HANIPYTH
Ta Mar”iTHOTO TIIOJIs, Ta TIOKa3aHo, IO YacTOTa 3aTyXalouWX OCIHWIALIA 3aJIeKUTh BiJT
BEJIMYMHU 30BHIITHLOTO MAarHITHOTO TTOJIS.

2) TlokaszaHo, 1m0 Ajs Temreparyp, Huxue temneparypu Konmo, y T-momiOHIN cucTeMi 3 ITBOX
KBAaHTOBHUX TOYOK, Ji¢ OJJHA KBAHTOBA TOUYKA BiJirpa€e pojib MPOBITHOTO KaHaJy, a 1HIa 3aTBOPY,
CIIOCTEPITraeThCs PI3KUMA Mepexis 31 CTaHy MPOBITHUKA y CTaH 130JI5TOpa 4epe3 BY3bKY CMYTY
PE30HAHCHOTO TYHETIOBAHHS.

3) IlokazaHo Ha MPHUKIAAI MIOHHOI CHCTEMH, IO B CHUCTEMi CHJIBHO B3a€MOJIIFOUYMX
PENATUBICTCHKUX OO30HIB 13 CKIHYCHHOIO TEMIIEPATYpPOI0 Ta T'YCTHHOKO 130CIHY, BHHHKAE
nepexix y ¢aszy i3 yTBOpeHHSM O003€-KOHJICHCATy B 3aJIGKHOCTI BiJl CITIBBITHOIICHHS MiX
MPUTSTATHHOIO Ta BiAIITOBXYBAJIHHOK KOMIIOHEHTAMH B3aeMoii. s cuctemu i3 HyJIHOBHM
130CMiHOBUM 3apaaoM (a3oBuil mepexii BUHHUKAE JHUIIE JUIl “CHIIBHOTO” TPHUTATAaHHS B
CUCTEMI, aje g TeMmIeparyp, OUTbIIUX 3a KPUTHYHY TeMmrepatypy. s cucremu i3
HEHYJIbOBHM 130CIIHOBHUM 3apsoM (a30BUH TepexiJ BUHUKAE HABITh Y BUMAAKY cliaOkoro”
MIPUTSITAHHS, aJle JINIIE 7Sl OJHI€T KOMIIOHEHTH CUCTEMHU.

Onyo6aikoBaHni mpaui

Juceprariis HamrcaHa 3a pe3ynbTaTamu S pooiT. JIBi poboTn Oynau omyOIiKOBaHI B MPOBITHUX
MDKHApOJHHX JKypHaJlaX, a 1HII TPH y MPOBITHUX YKPATHCHKMX BUAAHHSIX. Pe3ynmbratu muceprartii
JonoBilanuch Ha OararboX (paxoBHX MDKHApOJHUX KOH(EpeHLisxX, TOMYy piBeHb ampoOarrii
pe3yJbTaTiB HE BUKJIMKAE CYMHIBIB.

IToBHOTA BUKJIAAY pe3yJbTATIB JUcepTalil B ONMy0JJiKOBAHMX MPANSIX

Pesynbratn mucepTariiiHoi poOOTH B MOBHIM Mipi BimoOpaxkeHi B myOmikamisx. [Ipu mpomy
aucepTalis € OUIbII PO3MMUPEHUM JOCHIHKEHHSM, K€ MICTUTh JTOJIATKOBI pe3yJabTaTH, pUCYHKH Ta
OB IeTaNbHI MOSACHEHHS ESKUX SBUIL Ta e(eKTiB, 110 He Oynu omyoiikoBaHi. Takox xoTijocs 0
BIIBHAYUTH, MO0 NEPIMUA PO3AUT POOOTH MICTUTHh TIOPIBHSHHA 3 EKCIIEPUMEHTAIbHUMHU
JOCITIDKEHHSMH, 4OTO He OyIJI0 3p00JIEHO B CTATTSX.

3ayBakeHHs

He3Baxkatroum Ha HaBeJCHI EKCIEPUMEHTAJIbHI JaHi Ta SKICHE IOPIBHAHHSA pPE3yJIbTaTiB

JOCIIJDKEHHs, B po0O0TI Opakye KUIBKICHMX pO3paxyHKIB Ta O€3MOCEePEeIHhOr0 MOPIBHSIHHS



EKCIIEPUMEHTATbHUX KPUBUX 3 TEOPETHYHUMHU. HAacKiNBKHM MEHiI BiIOMO, ICHYE JOCHUTH BEJIHKA
KUTBKICTh €KCHEPUMEHTIB 3 JaHOI TEMAaTWKH Ta EKCIEPUMEHTIB 3 KBAaHTOBUMH TOYKamMH. MeHi
BHJIA€THCS, IO OyJ10 O MOIIILHO 3aCTOCYBATH PO3TIISHYTY TEOPIIO JIJISl OMKCY SIKOTOCh KOHKPETHOTO
€KCIIEPUMEHTY, B TOMY YHCJII HaBEJIEHOTO B poOOTI. AHAJIOTTYHE 3ayBa)KEHHSI € 1 10 IPYroi 4aCTUHU
po6oTu. Un icHYIOTh €KCIIEPUMEHTH B 00JIaCHI SAPO-AACPHUX 31ITKHEHb a00 B TOCTIKEHHAX SAEPHOT
Mmarepii, aki O MOTJIM MiATBEPIUTH OTPUMAaHI TEOPETUUHI PE3YIbTATH?

Yu Mo>xHa OyJ10 B JOCHIJKEHHSAX, IPOBEACHUX B MEPLIOMY PO3iii, po3rsiHyTH QyHKIT [ 'pina
OLTBIII BUCOKHMX TOPSIIKIB Ta BpaxyBaThu epexTu mepeBopoTy ciiny Ta Kongo edext? fAkmo Tak, TO
qoMmy I1e He 0yJ10 3po0IeHO0?

Y npyriii  yacTuHi poOOTH, SKAa TPUCBAYCHA JIOCHIIHKCHHIO 003e-KOHJeHcamil Yy
CHJIPHOB3a€MO/Iif0Uill cHcTeMi MIOHIB 31 CTaJOI0 T'YCTHHOIO 130CHiHY, CepelHE TOje BHOUPAETHCA
HE3JICKHUM BiJI TYCTHHH 130CTIIHOBOTO 3apsay. Take HaONMM)KCHHS BUKIIAKA€E JEsKi 3alUTaHHs. Tak
BUTJISIZIAE, [0 MOKHA Oysio O ypaxyBaTH TaKy 3aJeKHICTh, HANPUKIAJ, Y BHUTJISAII J0JIaTKOBOTO
YJIeHa B CEPEAHbOMY MMOJI1 y BUIIIsiAL HermapHoi dynkuii U(N).

Ha 3aBepiieHHs BapTO BiI3HAYUTH AKTYAJIBHICTh Ta BUCOKUH PiBEHb MPOBEICHHUX JOCIHIKEHb.
HesBaxaroun Ha HaBeneH1 JesKi 3ayBa)K€HHs, OTPUMaHI pPe3ylbTaTH 0€3 CYMHIBY MarOTh BHCOKY
HayKOBY IIHHICTh. Ha Mo10 mymKy nucepTaitiiina pobora "HepiBHOBaXHU €EKTPOHHUN TPAHCIIOPT
B CHCTEMi KBaHTOBUX TOYOK Ta BJIACTUBOCTI OO30HHHMX CHUCTEM IpU HEHYJIbOBHUX TEMIeEpaTypax B
MOJIENIi CepeJHbOT0 IMOoJIs" BIANOBIJAa€ BCIM BHUMOI'aM HOPMAaTHUBHUX JOKYMEHTIB MiHicTepcTBa
OCBiTH 1 Hayku Ykpainu Ta Kabinety MiHicTpiB YKpaiHu 010 AWCEpTAaIliid, TOJaHUX Ha 300YyTTA
cTyneHs gokropa ¢ginocodii, a 1i aBrop Kypasens Jlenuc BitaniiioBud 3aciyroBye Ha IPHUCYIKEHHS

cTyneHs JokTopa ¢inocodii 3a cnenianbHicTio 104 —hi3uka Ta acTpOHOMIS.
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