BIJII' YK O®ILu AHOI'O OITOHEHTA
nokropa §.-M.H, nmpod., mpod. kahenpu suepHoi Hi3MKH Ta BUCOKHX eHeprii
KuiBcbkoro HaimioHanbHOro yHiBepcuteTy iMeHl Tapaca [lleByenka
[Tmoiixa Bonogumupa AuapifioBuya

Ha aucepTauiiiny podoty Conoxu-Knumuak Map’sinu JIMUTpiBHU
«JAVNHAMIKA 1IBO - TPHUKJIAC 1 cPHUX AJEPHUX CUCTEM B
MIKPOCKOITTYHUX MOAEJIAX»

IpeJICTaBJIeHy 10 3aXUCTy Ha 3100yTTS HAYKOBOIO CTYIEHs JOKTopa (iocodii
(HampsiMm 10 — mpUpoOAHUYI HAayKH, cilelianbHIcTh 104 — di3uka Ta acTpoHOMIS )

B ocraHHe pecATHpiyus 3HAYHA YyBara IMPUIIISETBCA JOCIIIHKEHHSIM
BJIACTUBOCTEH JIEFKUX CJIA0KO3B'SI3aHHUX SIJIEP, 3B SI3KY 1X KOJIEKTUBHHUX 30y KEHb
Ta OlHAPHUX KaHAJIIB peakiii, 3aaadi TPHUKIACTEPHOrO KOHTHHYYMY, TOLIO..
30kpemMa Taki JOCHiIKEHHS Jal0Th 3MOTY BU3HAYMTHU POJIb Ta BHECKHM PI3HHUX
KOMTIOHEHTIB sIIepHOI B3a€MOJil, @ TaKOXX OCOOJUBOCTI KOJEKTUBHOTO PYXYy 1
MpoleciB po3nafy y nerkux siapax. Lli qociiaxkeHHs Han3BUUalHO CKJIa/HI, TaK 5K
HEeOOX1JHO KOpPEKTHO BpPaxOBYBAaTH, SIK KIHEMAaTHUHI KOpeisuil B pycli HYKJIOHIB
(Hampukian, Ti, ) OOyMOBIEHiI 30epexeHHSIM pyxy IeHTpa Mac, KyTOBOTO
MOMEHTY 1 MPHUHIMUIOM 1:ayqi), Tak 1 BeJUKi HMOBIpHOCTI po3mazny suaep. Tomy
11001 cnpoOM 3acTOCYBaHHSI HaOMIMWKEHUX METOAIB BHUMAraloTh I[0NepeHbLOro
rnubOKOro TEOPeTUYHOIo aHalidy Ha OCHOBI (yHAaMeHTaIbHUX (I3UYHHUX
MPUHLMIIIB Ta MaTeMaTUYHO HaAlHUX MeToliB. JluceprauiitHa poGota Conoxu-
Knumuak Map’suu JIMUTpIBHM TIpHUCBsSYeHa aHAJi3y TAKOro MiAxomoy, a came
AnreGpaiuHiii Bepcil MeTony pe3ony:ouux rpymn (AB Mb. ;) ta fforo moandikauii.
Ile cBIAUUTE NPO il aKTYaIbHICTE.

JuceprauiiiHa poOoTa 10 3aXUCTy MpejcTaBieHa Brepiie. BoHa ckianaetbes 31
Berymy, TppOX po3ainiB, CMMCKYy MyOmikaiiii aBTOPKM 3a TEMOI JucepTaulil,
BiZIOMOCTeH Mpo anpoOaiito pe3ynbTaTiB

Y Toryni oOrpyHTOBAaHO aKTYallbHICTh OCHOBHHX HAIpPsMKIB JOCIIUKEHb,
[IOKa3aHO 3B’S30K poOOTH 3 HAYKOSHMH IUIaHaMHM Ta TeMaMH, CHOopMYJIbOBAHO

METY Ta 3anaqi HOC.HiH)KGHHH, MpoACMOHCTPOBAHO, B UOMY IIOJIArac HOBHM3Ha Ta



NpaKTHYHE 3HA4YeHHS OTPUMAHHUX pe3yJbTaTiB, BUCBITIEHO OCOOMCTHH BHECOK
3100yBava Mpu OTpUMaHHI pe3y/IbTaTiB, BKazaHa arpodallis pe3yJbTarTiB.

B nepuomy po>mimi poOOTH pO3MIAAAOTbCS TTUTAHHS 301KHOCTI pe3y IbTaTiB
32 BHUKOPUCTaHHAM T-Marpuill 0OpW JOCHIIKEHHI CTaHIB JUCKPETHOTO Ta
HernepepBHOIO CriekTpiB. Po3rmsin o6MexeHo MOJETbHUMH 3aJladyaMyd YaCTHHKU B
Mol LEeHTPaIbHHX TOTEHLIadiB. bylo BHKOpUCTAHO YOTHPH IOTEHLIATH
(rayciBCbKMH, eKkcrnoHeHUlanpHui, FHOkaBM Ta mnpsMOKyTHa sma), 1100
MPOJEMOHCTPYBATH 3aJIekKHICTh KoedilieHTiB po3kaaxy T-matpuui Bix dopmu
noteHuiany. TakoX MOCHIKEHO 3aleXKHICTh KOe(ILi€HTIB BIJ OCLMWJIATOPHOIO
pazniyca Ta uyucia 0azMcHUX (YHKLIN, 3alydeHUMX 10 po3paxyHKy. JlocmikeHHs
IPOBOJIWIOCH 3a [OTMOMOTOI0 OTPUMAHOI CUCTEMH JIHIMHMX pPIiBHAHb ISl
KoedilieHTiB po3knany T-MaTpuill N0 OCIUISTOPHUM (DYHKIIIAM.

B agpy~~-7_po3nuii poOGOTH aHaNI3yeEThCsl 3B'I30K MiXK KBAHTOBUM Ta

KJACUYHUM OINUCAaM{ CHUCTEM, 110 JAONOMAara€ HaoO4YHO MOSCHUTH MaTeMaTU4HI
obuucneHss. B poOoTi A1 UbOr0 BUKOPHCTOBYETHCS METOMA (PAa3OBUX MOPTPETIB.
SIKIIO BiIOMa XBWJIbOBA (DYHKIISI Y KOOPJAUHATHOMY NpEACTaBAEHHI, TO MH MAaEMO
TYCTUHY HWMOBIPHOCTI B KOOPJAMHATHOMY IpEJCTaBJ€HHI, aHalOTiYHO — B
imnyjabcHOMY. JInst noOyaoBU (Ga3oBUX MOPTPETIB Tpeba 3HATU PO3MNOIIN I'YCTUHH
y $a3oBOMy IMpOCTOpi  MPOCTOPOBOI KOOPJIHMHATH Ta IMIOYJbCY. XBUIbOBY
byHKLir0 y (ha30BOMY NPOCTOPI MOKHA OTPUMATH 32 JJOIOMOTOK MEPEeTBOPEHHs
@oka-baprmana 3 GyHKUIH y KOOpAUHATHOMY a00 IMIYJbCHOMY IMpEACTaBICHHI.
['ycTuHa po3nOiTy NMpH PI3HUX 3HAUEHHSX €HEPrii J03BOsie MoOynyBaTH (a3osi
NOPTPETH CTaHIB AUCKPETHOIO Ta HemepepBHOro crnekrtpa. I[lpoctip baprmana
3a0e3neuye MPUPOAHHN OMUC KBAHTOBO-KIACHYHO! BIAMOBIIHOCTI Ta [0O3BOJISIE
BCTAHOBHTH, TpH sIKii eHepril kBaHTOBI (a30Bi TpaeKkTOpii HAOIMKAIOTLCS 10
CBOIX KJACHUHHMX. Y 1bOMY pPO3/iJi B SKOCTI MNPHUKIAAIB PO3IIISAAKOTHCS JBI
MOJebHI 3a7a4i: pyX BUIBHOI YaCTUHKHM Ta PyX YacCTHHKM B MOJIi rayciBChbKOIO
MOTEHIially, a TaKoXX peanbHa (izWyHA 3amaya, B SAKiH JOCHIDKYIOTBCS (ha3oBi

+
NOPTpeTH Ui 3B SA3aHOTO OCHOBHOTO cTaHy 1’ Ta mepmoro 36ymkeHoro 1 crany

simpa 0L .

(g



T~~~} PO3ALI MPUCBAYEHO BHUBYCHHIO CaMe BJACTHUBOCTEH 3B’S3aHHUX CTAHIB I
CTaHiB HemepepBHOro crektpa B kanani "H+A rinepsapa ‘AH 3a momoMoroo
TPUKJIACTEPHUX ajredpaiuHux Mojenel. B mepuiii 3 sxux - AnreOpaidnii Moaeni
3 OCUMIATOpHUM ©Oa3ucoM (AMODB) mns posknangy ¢yHKLIT BIAHOCHOTO pyXy
KJacTepiB BUKOPUCTOBYBAJIHUCH rimepcepudHi ocmnaTopHi QyHKLil, a B Apyrii
— Anre0OpaiyHill MoJeni 3 rayciBCbKUM Ta OCUUIATOpHHUM Oasucom (AMIOb)
rayciBCbKUd 0a3uc BUKOPUCTOBYBABCS [UIsl ONHCY moJspu3auii OiHapHOT
MiACUCTEMH, a OCLHMJIATOPHUM — JUIsl OMUCY PYXY TpeThoro kiactepa. B AMI'Ob
pO3IIISIAANIUCE TPU THUIIM MOXJIHMBO1 KjacTtepizaulil (T.3. Tpu aepeBa SAkobu): (D-+n)
+ A, (D+A)tn 1 D+(ntA), a B AMOb nume neyr—- 3 naepe. [lpu npomy
pe3yabTaTy AJid 3B S43aHUX CTaHiB B 000X po3paxyHKax MpaKTHUHO 30iriucs, 110
rOBOPHTH MPO JOMIHYIOUY poiib kinactepuzauii (D+n) + A.

Cepen HalOINT ~ BaXIMBUX Pe3yNbTATIB CJIIJ BIIMITUTH TaKi:

1. BcranoBrneHo, mo T-Marpuus B NpeACTaBiI€HHI OCLHMIATOpPAa MOXe OyTH
OTpHMaHa y BEKTOPHOMY Ta MaTpU4YHOMY Burisial. BekrtopHa dopma
MiAXOAUTE AJs JOCHIJKEHHS . -MaTpHIll HAa €HepreTUYHO!I MiBIMOBEPXHI, TOA!L

K MaTpu4Ha popMa OibLIe MIAXOTUTH 1)1t MOBHOI €HEePreTUYHOI MOBEPXHI.

o

Po3paxoBaHo koediuieHTH po3kiamy T-MaTpuui [ YOTHPHOX PI3HUX
norexuiaiis. [TokazaHo, 0 MBUAKICTL 3MEHIUEHHS KOChILIEHTIB PO3KIIALy
T-maTpuii 3a1eXuTh Bl (HOPMHU MOTEHLIATY Ta OCLMUISTOPHOI IOBXKHHHU.
[Tpu npoMy koediuieHTH poskiany T-maTpHLl He AYXKE CHUIbHO 3alleXkaTb
Bill eHepril CTaHIB HEIIEPEPBHOTO CIEKTPY B THX MeXaxX €eHeprii, fKa
nocipkyBanack (10 20 MeB).

3. JlocnimkeHO aCHUMITOTHYHI BJIACTHBOCTI .-MaTpull B JAUCKPETHOMY
IpOCTOpi 1 BCTAHOBJEHO 3B'SI30K 3 1X AaCHMOTOTHYHOW (OPMOKO B
KOOPAMHATHOMY Ta IMITyJIbCHOMY TIPOCTOPI.

4, TlobynoBaHo (a3oBi  TpaekTopii ANA  JABOX  MOJACJIBHUX  CHUCTEM:

rapMOHIYHOTO OCIHHISATOpa Ta BINBHOTO pPyXy 4YacTHHKH. Y MepLIOMY

BHUIAJKYy OTPUMAHO TiNbKH (iHITHI (a3oBi TpaekTopii, a y APYromy TUIbKH

iHginiTHi. Po3paxoBani 3a gomomororo AB MPI' ¢aszosi noprperu nns



peanbHoi Gismunoi cuctemu sampo °‘Li mis knacrepusauii ‘He+D B
OCHOBHOMY 3B’si3aHOMY cTaHi 1~ Ta Buco36ymkeHoro crany 1'. 3’scoBano,
o (a3oBUH MOPTPET s 3B’A3aHOTO CTaHy MICTHTH Jikile (iHiTHI (a30Bi
TpaekTopii, Toxi 5K (a3oBHil MOPTpeT i BUCOKO30YKeHoro crany 1
Haragye Qa3oBUM MNOPTPeT BUILHOI YAaCTHHKHA 3 HE3HAYHHM BILIMBOM
npuHuuny llayni.

5. IlpogeMoHCTpoOBaHO, "> KJacTepHe mnpeactaBieHHs (D + n) + A 3
ypaxyBaHHAM nojdpu3anil OiHapuoi mnincucremu (D + n), Bimirpae
JIOMiHy104y posib B ONHCI BracTuBocTeil rinepsiapa AH. To6To Baknusum
(GakTOpoM € HEOOXIJHICTh AKHAWKpAIOro onucy OiHapHOT miacuctemu D +
n. Lle crocyeTbcsi TakoX 1 CTaHiB HemepepBHOro crekTpa. [lpu mpomy,
He3Baxarouu Ha Te, wo AN B3aemonis € 3HauyHO ciabmorw 3a NN
B3a€MOJIit0, A-TinepoH NeBHUM YHHOM MOMsIpu3ye Kop ~H.

SIkicTh Ta 0OCAT MpOBENEHUX AOCTIKEHb He BUKIHKAIOTh CyMHiBY. OnHak. Ha
MOK JyMKY, MEpLIHA po3ala Aello mnepeodTshkeHo QopMyaaMd 1 B TEKCTI
3yCTPIYaIOTHCS APYKAPCHKI IOMHUIIKKA. MOXXHA TaKOX 3pO0HTH TaKi 3ayBakeHHSI.

1.Y ner— oMy po3AuUll JAeTalbHO PO3IJISHYTO BJIACTHBOCTI T[-maTrpuui B
AMCKPETHOMY OCLIJSITOPHOMY IpeACTaBlIeHHI. Ale s BBaxaro, IO 3ajaya He
30BCIM JoBeneHa no KiHUfA. Ha Mil mormsin Tpeba Oyno © oTpuMaTH XBHUJIBOBI
GYHKIIT AN pO3TTSTHYTHX TNPHUKIANIB 1 CMIBCTAaBUTH 1X 30DKHICTH 31 301KHICTIO
koedilieHTiB po3kiany T-maTpui.

2. Y TperboMy posaimi mpH ROCHimKeHHI BiactBocTel rimepsanpa aH
BHKOPHCTOBYBaNIUCh J1BI anrebpaiuni momeni AMI'Ob (AnreOpaiuna Mojeinb
rayCiBCbKui, OCUWIATOpHUN ©Oaszuc) T1a AMOB (AnrebpaiyHa Mojens
OCLMIATOpHMM 0a3uc). Byjgo 6 KOPUCHUM YiTKO BIAMITHTH, YMM OCTaHHIN MiaXxin
BIApI3HAETHCA Bi AnreOpaiuHoi Bepcii METOIy pe30HYHOUHX IPYII.

OnnHak Ui 3ayBaKeHHS HE CTOCYIOThCS JIOCTOBIPHOCTI pe3ynbTaTiB 1 He
3MEHILYHOTD iX BaXKJTHBICTb.

IpencraBieHa 10 3aXUCTy poOOTa BUKOHaHA Ha BUCOKOMY TE€OPETUYHOMY PiBHI.



JloCTOBIpHICTH Ta OOIPYHTOBAHICTh JOCI]I/PKEHb BU3HAYAETHCS BUKOPHUCTAHHSIM
HaJiMHUX MaTeMaTUYHUX METOAIB Ta  METOJIB OOYMCIIEHb, 1 IOPIBHIHHIM
OTPUMAHUX TEOPETHYHUX 3HAUEHDb 3 EKCTIIEPUMEHTATbHUMH JaHUMHU.

Pe3ynpTaTd, HaBeleHI B auceprallii, omyOIIKOBaHI B CTATTAX B MPOBIIHHX
pedepoBaHUX HAyKOBHUX >KypHajaX, MO0 BXOAATH [0 HAYKOMeTpUYHO! 6a3u
SCOPUS. HaykoBi nyOmikauii ta ix ampoOalis Ha HayKOBUX KOH(QepEeHIMisiX
TMOBHICTIO BIANOBINAIOTH BUMoraMm 1. 8 “Ilopsiaky mpucy/pkeHHs cTyneHs JOKTopa
dinocodii Ta ckacyBaHHS PIIIEHHS Pa30Bol CliellianizoBaHol BHEHOT paau 3aKaaay
BUIIIOI OCBITH, HAyKOBOI YCTAHOBH TIIPO TMPHUCY/UKEHHS CTYIEHs JOKTOpa
ditocodii”, 3arBepxeHoro [locranoBoro Ne 44 Kabinety MinicTpiB YKpaiHu Bia
12 ciyng 2022 p.

Tomy BBaxaro, 1yt auceprauis MapbsHu JmutpiBuu Conoxu-Knumuak
“JluHaMika ABO - TPUKJIACTEPHHX SACPHUX CUCTEM B MIKPOCKOMIYHHMX MOZENsX’
MOBHICTIO BiAMnoBifae cremianpHocTi “104 ®izuka Ta acTpoHOMIS” Ta BUMOraMm
“ITopsiaky TpUCYIKEHHS CTYNEHS ITOKTopa (inocodil Ta cKacyBaHHsi pilIeHHS
pa3oBoOi crienianizoBaHol BUEHOI paiM 3aKiady BUIIO! OCBITH, HAYKOBOI yCTaHOBH
Ipo NpHUCYKEHHS CTYTNEHs JOKTopa (inocodii”, 3aTBEpPKEHOr0 NOCTAHOBOIO
Kabinety MinictpiB Ykpainu Bin 12 ciuns 2022 p. Ne 44. Tlopy~ ~Hp aKaneMI4HOi
A06GpOYECHOCTI B AMCEpTallil Ta HAayKOBUX Ipalsix, B SKMX OyJO NpencTaBlieHO
pe3yJibTaTH JaucepTallii, MHOIO He Oyno BusiBleHo. Hanana pobora 6e3ymMOBHO
3acJIyrOBY€ Ha TIO3MTHBHY OliHKY, a iI aBTop MapesHa JMutpiBHa Comnoxa-
Kiumuax 3acnyroBye Ha TPUCYDKEHHS CTyneHs jgokTropa ¢inocodii 3a

¢ an

crieniaapHicTiO “104 Di31

07.02.2024 p. oaumup TLTIOMKO

[Tinmuc npod. B. A. Ik



