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3a Hall-Ba)KHHUTE MOCTWKeHus Ha rpod. AMH Hukonaii K. ButaHoB

U TIXHOTO 3HAUEHMeE 3a Pa3BUTHETO Ha HayKara U KyaATypara W/uim
3a MaTepUaIHOTO W/W/IK yXOBHOTO oboraTsiBaHe Ha ObIrapCKusi Hapos U
ObJTapCKara AbpKaBa

1) ITocTwxeHusi B 00;1aCTTa HAa TEOPUATA HA HeJIMHEHHUTE Bb/IHU

1. Pazpabomen e memodsm Ha npocmume ypaeHeHust (SEsM — Simple Equations Method) 3a
HamupaHe HA MOYHU pelleHUsl Ha HeAuHelHU uacmHu oucpepeHyuanvu ypasHeHus [N1]-[N4]. Upe3
mo3u MemoO Ce MBbPCAM MOYHU pellleHUsl HA HeAuHelHU 4YacmHu oucpepeHyuasHu ypasHeHusl,
nocmpoeHu om pelueHuss Ha4 NO-npocmu ypasHeHusi. B memodonoeusima ce u3non3ea eoHO uau
nogeue ypagHeHusi Ha4 6OajaaHca, om Koumo ce onpedeis 8udd HA npocmume OugepeHyualHu
YpaeHeHus, Koumo cnedea 0a ce U3N0a38am U Coblje8peMeHHO ce onpedednss ¢opmama Ha
peuleHuemo Ha u3c1e08aHOMO HeAUHeliHO UaCcmHO OugpepeHYuasHo ypasHeHue kamo hyHKYus Ha
peuwleHusima Ha npocmume YpagHeHUsl.

2. Ioka3zaHo e, ue SEsM e cewvp3aH ¢ Memooa Ha obpamHama 3adaua Ha pascelieaHemo u Memood
Ha Xupoma [N4]-[N7]. Iloka3aHo e, ue memodsm Ha Xupoma e uacmeH cayuaii om SEsM,
omkws0emo cnedea, e SEsM e ecpekmuseH Kakmo 3a HamupaHe Ha MyAMUCOAUMOHHU pelleHUsl Ha
UHmMez2pyeMu HenuHeliHU OughepeHyuaIHU ypasHeHusl, maka u 3a HaMupaHe Ha YACMHU peweHusl Ha
HeuHmezpyemu HeAuHeliHU OugepeHYUaaHuU ypagHeHUsl.

3. SEsM e pa3wupeH 3a HaMupaHe Ha MOUYHU pelleHUsl Ha HeauHeliHU OucbepeHyuaIHu ypasHeHusl,
Co0BMACALYU HENOAUHOMUAAHU HeAuHUHeliHocmu [N8].

4. B pamkume Ha pabomama Ha pa3wiupeHue Ha SESM ca noayueHu coaumoHu, 0guceuju ce ¢ eOHd
U Colyd CKOPOCM U UMAawju pasauvyHa amniumyod, Koemo e pasiuyue ¢ KAacuyecKume CO/A0HU, npu
Koumo ckopocmma 3agucu om amnaumyoama [N9].

5. 3a yenume SEsM e npednoxceHa cheyuaaHa yHKYusi, KOSIMO e peuleHue Ha KAAc Om 863MONCHU
npocmu ypagHeHusi U C®0®BPHCA KAMO YACMHU C/Ayuyau Hanpumep mMpu2oOHOMUYHUME QYHKYUU,
XunepbonuuHume GyHKyuu u eaunmuyHume ¢GyHkyuu Ha Skobu u Bailepwpac. Tazu ¢yHkyus
ecmecmeeHo npou3au3da npu pabomama ¢ KoMno3umHu ¢yHkyuu 8 pamkume Ha SEsM. [N10, N11].
IIpeodnodcen e u Kaac om noauHomu, c8sp3aH coc SESM [N10, N11]. IloauHomume ca onucaHu
Hanpumep 6 Teopema 2 Ha [N10]. M3uucasigaHemo Ha me3u NOAUHOMU € KaKmo ¢1e08a
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6. SEsM cws0spoica kamo uacmeH cayyal Moduguyupanusim memoo Ha HAli-npoCmomo ypaeHeHue
(MMSE) [N12,N13]. HU3caedeana e poassma Ha eudd HA HAll-npocmomo ypdeHeHue 3d YChewHomo
npunazave Ha memoodonozussma [N14]. Kamo cneyuguuHu cayuau Ha Hali-npocmo ypasHeHue ca
pasenedaHu ypaseHeHusima Ha bepHyau, Pukamu u ypaeHeHuemo 3a eaunmuyHume ¢yHKYu Ha
Skobu.

7. IonyueHu ca peduyu MOYHU pewleHusl Ha4 HeuHmez2pyemu HeAuHeUHU 4dacmHu OugepeHyuaaHu
YPABHEHUsl U 3HA4YuUmesaHd 4acm Om me3u peuwleHus cd yeOuHeHu ewaHU. Hsakonko npumepa ca
C8BP3aHU C U3N0/138aHeMO Ha ypasHeHusma Ha bepnyau u Pukamu [N15] kamo npocmu ypaeHeHus
30 HAMUpAHe HA MOYHU peweHusl Hd ypaeHeHUsl om Kaaca
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B OdonwaHeHue [N16] ca nomyyeHu MOYHU pewleHusl Ha peaxkyuOHHO-OUPY3UOHHU YpAMHEHUsl om
Kaaca
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IMonyuenu ca [N17] mouHu pewieHusi Ha ypaeHeHusi om Kaaca



n

ny ns

3230550 S S S S eSS () () () (o

i1=0 i=0 j=0 k1=0 k=0 1=0 p;=0 p;=0 g=0 ry=0 rz=0 s=0

’ AT‘]"‘zJ-krkz‘erl P2.4,r1.r2.8 (u) = G(u)
K®M Kolimo npuHaodnexcam obobujeHomo ypasHeHue Ha /Jezacnepuc-IIpoyecu

U, 8u+n*a3u 2 Pu 9 e vo (M 2+cu32“
a " x T o % axzor ox | 2\ ox U ox2

u b-ypasHernuemo

ou  Jdu bt 8u62u+u63u
ot ox2ot ox  Ox Ox2 ax3

Tonyuenu ca [N18] mouHu peweHusi Ha pa3wupeHomo ypasHeHue Ha Kopmegez-0e ®pu3
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IoayueHu ca mouHu peweHust Ha ypaeHeHuemo Ha Kopmegee-0e ®@pu3 om emopu ped [N11]
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IMonyueHu ca mouHu peuieHusi 868 8UO HA yeOUHEHU 8&/MHU HA peouyd ypdeHeHUs Hd OCHO8Amad Ha

paseumama mMemodo/02usl ¢ NPOCMO ypasHeHue, yuemo peweHue e 1/cosh’(ax+t) [N19]

Memoodonoeusma SEsM 6e akmueHoO u3no/a38aHa no epeme Ha pabomama, cesp3aHa ¢ 6opbama
cpeujy naHoemusima om COVID-19. Cned npukaougaHe Ha ma3u paboma, om Hauasomo Ha 2023 2
3anouHa nybaukayusi Ha wacm om paspabomkume. [Jo Hacmosiwjusi MOMeHM ca nybGAuKy8aHu
cmamuu, c8sp3aHU C NOAyyaeaHemo HA MOYHU pelueHUs] HA MOOe/HU HeauHeliHu ducpepeHyuamHu
ypaeHeHusi, c8sp3aHu coC SIR u SEIR modena Ha pasnpocmpaHeHue Ha enudemuu [N20,N21].
HMHmepeceH cmpaHuueH pe3ynmam om me3u UCAe08AHUSI € meopusimd HA 8u/HUME Om HOBUHU
[N22]. B ma3u paspabomka e 866e0eHO NOHAMUEmMo 8s/H08 NaKkem Oom HOBUHU U e NpedaoXdCceHa

K/lClCU(;bLlKaL{UH Hd ed/IHUME Om HOBUHU, 8K/1o4Ysawda 5 Kamezopuu 86/1HU.
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Ombens3eame u npuaoHceHUEMO HA Memo00102UsiMa 3d NoMyuasaHe Ha MOYHU peuwleHus, onuceawju
8b/HU 868 cuCMema om e3aumodelicmeawyu cu nonyaayuu [N23,N24,N25] kakmo u npuaodxceHusma
3a no/iyuagaHe HA MOYHU peuleHusi, onuceawju esaHU 8 J[Ixco3epceHO8U KOHMAkmu, uusimo
aKmyaaHoCm OMHOB0 Ce 08ULABA 868 8PB3KA C U3N0/A38aHEMO HA Me3u KOHMAakmu 3d Hanpaea Ha
keaHmosu komniompu [N26,N27].

3HaueHuemo Ha me3u pe3yimamu e 3a pa3eumuemo Ha meopusima 3d noay4agaHe Ha MoYHU
peweHuss Ha HeuHmez2pyeMu HeAUHeUHU udacmHu ougepeHyuamHu ypasHeHuss U 3a HAy4HO-
NpunoJ}CHUMe 3a0auu, 8 KOUmo me3u YpasHeHUsl ce u3no/n3eam 3d mooeaupaHe. B donwiHeHue
no/fyyeHume MOYHU pewleHusi Mo2am Od ce U3noa3eam 3d nNpogepka HA KOpeKmHocmma Ha
KOMNIOMBPHU Npo2pamu 3d pewlagaHe HaA 3adauyu, OCHOBAHU HA MooeaupaHe upe3 HeauHelHu
YacmHu ougepeHyuaaHu ypasHeHusl.

SEsM e memodonoaus, paspabomeaHa 8 bwaeapust Ha ocHosamaHa udeume Ha kaHoudamad.
Upe3 Hea ce oboeamsea Owleapckama mamemamuuecka HAyka U Ce Npasu NPUHOC KoM
MedxcoyHapooHama mamemamuuecka Hayka. Toea eo0u 00 u3dueaHe HA npecmuica Ha
bw1eapckama mamemamuka u 6s12apckama Hayka, moli Kamo e nokasao, ye SEsM uma epws3ka ¢
Opyau MOWHU Memoou 3a No/AyuydaeaHe Ha MOYHU MyAMUCOAUMOHHU pelleHUsl Ha HeAUHelHU YacmHu
OucpepeHyuanHu ypasHeHus.. Mamemamuueckume nocmudiceHusl Ha eOUH HapooO €a MACHO C8bP3aHU
u ¢ KyamypHume my nocmudiceHusi. Taka SEsM oboeamsea u 6w12apckama Kypmypad.

2) ITocTwxeHus B o6/1acTTa Ha BApUAI[MOHHATA TeOPHUs HA TypPOy/IeHTHOCTTA

BapuayuoHHama meopusi Ha mypOyieHmHocmma e HazaedeH npumep 3d NpunOXceHue Ha
Memodume HaA meopusma HA eapuayuume KoM MexaHukama Ha ¢ayudume. AHasumuyHu
pesyimamu 8 meopusima Ha mypOy1eHmHocmma ce nocmueam mpyoHo U 8CeKu eOUH Hapoo, KoUmo
uMa maxuea, Modxce 0a ce 2opoee ¢ msix. B moea omHowenue Bwneapus ce Hapexicda 00cmotiHo 00
cmpaHu ¢ 2onemu mpaouyuu 8 obracmma Ha mexaHukama Ha cpayudume. ITocmudiceHusima 8 masu
obiacm umam U HenocpedCmMeOHd NPAKMUYECKO 3HaueHue, MmMosl KAmMo nNoKazeam, KAkeo
MAKCUMA/IHO KO/UUYeCmeo Om CbomeemHama eeauyuHa modice 0a 0v0e mpaHCnopmupaHo npe3s
coomeemHama ¢ayuoHa cucmema. OmmyK e8eOHa2a ce 8UXCOA KAKBO € 8b3MONMCHO U KaKBO e
He8®3MOJMCHO NO OMHOWeHUe Ha mpaHcnopma npe3 ¢payudHu cucmemu.

IHocmuotcenusima, C86pP3dHU C mMA3u meopus ca Kakmo ceoeaa.

PazpabomeHu ca aHaaumuyHu acuMnmomuyHU meopusi U €a NpogedeHU YUC/AeHU U3C1e08aHUs 3d
20pHUMe 2paHuyu Ha mornjaonpeHoca upe3 nypOyaeHmHa monauHHA KOHeeKyusi npe3 caou ¢hayud
HaezpsieaH omoo/y npu Haauuue HA pA3IUYHU KOMOUHAYUU HA 2pAHUYHU yCA08ust HA doiHama u
20pHama nogspxHocm Ha ¢ayuda. OcHosHUMe pe3yimamu ca Kakmo c1e0ed

1. AHaaumuyHama meopusi 3a MAKCUMA/AHUSL MONNAONPEeHOC yupe3 mypOy/leHmHa KOHeeKyusi npe3
Xopu3oHmasneH caol hayud ¢ mespou epaHuyu e HenpuaOHCUMA 3d CAyuasi Ha ¢ayud csc c80OO0OHU
epaHuyu [T1].

2. PaspabomeHna e aHaaumuyHa meopusi 3a MAKCUMA/JHUSL MONNIONpeHoC upe3 mypOyneHmHa
KOHBeKYusl npe3 Xopu3oHmasneH caoli ¢ayud csc ceo600Hu eparuyu [T2]. ITonyueHusm aHaaumuueH
acumnmomuueH pe3yaimam 3a 3agucumocmma Ha yecaomo Ho Hyceam om yucaomo Ha Pelinu e

Nu = 0.3254R!/3, KOGMO e 8 ON/IUYHO Cb2/1ACUe C NOyYeHUs UUCAeH pesyimam Nu = 0.3211RY/3

3. PazpabomeHa e meopusi 3a 20pHUMe 2paHuyu Ha MoONJIoNpeHoca npe3 nopecma cpeod, 3ans/AHeHd
¢ ¢ayuo. TlonyueHu ca cvbomeemHume 2OpHU 2paHuyu 3d cayudll HA ONMUMA/AHU nodema C



npouseoneH 6poll eweaHosu yucaa [T3]. IIpumep 3a eOuH om MHO20MO NOMyYeHU AHAAUMUYHU
pesyimamu: 20pHama 2paHuya Ha monjaonpeHoca npu Haauuue Ha N =2,3,... 8s/1HO8U UuCaA €
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4. PaspabomeHa e aHAIUMUYHA MeOpus 3ad 20pHUMe e2paHUyu Ha MmonjionpeHoca npe3
XOpu30oHmasneH caoli om ¢payud ¢ mespda 00/HA 2paHUyd u c800600HA 20pHA 2PAHUYA3A CAYUdsl HA
monemu yucaa Ha ITpaHoma. ITonyyeHu ca MHOXCeCmMEO HO8U aHaaumuyHu pesyimamu. Hanpumep
3a 2opHamMa 2paHuyad Ha monjaonpeHoca npes caol gayuo e noayuer pesyimamesm [T4]
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keemo N e 6po;1m HA 8e/1HOBUME Yuc/nad, C86p3dHU C onmumd/jaHume noszsemd HA CcKopocmma u
memnepamypmada. 3a mHo20 2onemu cmotiHocmu Ha N ce nosjsyyaea peyimamem

F o [1/(2(c + 7))]%%(3/(28%))%/15(9/10)%/510~38/135(1 /3)2/9 R1/3
~ (1/6)81/’3

5. MH0206poliHU aHalrumuyHu pe3yamamu cd No/dayyeHU 8 pamkume HA pa3pabomeHa meopus 3d
20pHUMe 2paHuyu Ha monjaonpeHoca npes caotl ¢payud Hamupawj ce nod delicmeue Ha pomayusi npu
eosemu cmotiHocmu Ha yuciaomo Ha IlpaHoma u paszauyHu cmoiHocmu Ha uuciaomo Ha Telirep
[T5,T6]. Om MHO206pOliHUMe aHAAUMUYHU pe3yamamu CnoMeHaeame camo pe3yimamsm 3d cayyas
Ha caol ¢payud ¢ 0ee mespou epaHuyu npu Haauuue Ha deben caoti Ha EkmaH u 6w1Hoeo uucio O(T
al/B) < <(X1 << O(R1/4).'
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6. TloayueHu ca aHaAUMUYHU pe3yamamu 3d 20pHUMe 2paHuyu Ha OUCUNayusima Ha eHepaus npu
cps38awjo meueHue noo delicmeue Ha pomayus [T7]

Hanuye e u camocmosimeneH 0630p 8spXy eapuayuoHHama meopusi Ha mypoyareumuocmma [T8].

Haped c¢ aHanumuuHume paspabomku ca npogedeHU U eKCMeH3UBHU UUC/AeHU U3C/1e08aHusl Ha
20pHUMe 2paHuyu Ha monjionpeHoca 8 cnoti ¢ayud . Hakou om nosayueHume pesyimamu myk ca:

1. YucneHo e nomeepdeHa aHaaumMuyHama meopus 3d 20pHama 2paHuyd Ha MonionpeHoca upe3s
mypOy/eHmMHa MONAUHHA KOHBEeKYUsl, Nony4eHd Om eOUHUs OCHO8ame/ HA 8apudyUOHHaAMa meopus
Ha mypbyrenmHocmma — npo¢. Xaywspod [T9].

2. [TomespoeHo e, e 8K/HOUBAHEMO HA OONB/AHUME2HU 02PaHUUeHUsl 868 8apUAyUOHHAMA 3aoaud 3a
monsonpeHoC npe3 caotl ¢payud npu Haauuue Ha pomayusi 800U OO0 NONCHUMNCeHUe HA 20pHuUMme
epaHuyu Ha monaonpeHoca [T10]

3. IlomyyeHu ca uucieHu pe3yamamu 3d 20pHUMeE 2pdaHUyU HA MON/AONpeHoca upe3 MONAUHHA
KOHBeKYusi 6 6 c/noli ¢hayud npu Haauyue HA pomayus, KOumo ce cw2aacyeam o0obpe c
aHaaumuyHume pe3ynmamu 3a ceomeemume 3aoauu [T11]

3HaueHuemo Ha nojfyyeHume pesyimamu 6 obaacmma HA 8apuayuoOHHama meopusi Ha
mypbyneHmHocmma e:
1. MemodonoeuyHo — nomespOeHU €A aHAAUMUYHUMeE pe3yamamu HAd Kadcuyume Ha
8apuayuoHHama meopusi Ha mypoyaeHmHocmman



2. TeopemuuHo — Ha ocHoeama Ha paspabomeHu cobcmeeHu meopuu ca nomyyeHu peduya HO8U
aHanuMuyHU peynmamu @ obaacmma Ha eapuayuoHHama meopusi Ha mypbyaeHmHocmma, Koemo
ce cpewa docma psioKo 8 Hawu OHUA

3. Ilpakmuuecko — ecsika meopusl, Kosimo 800U 00 CMOUHOCMU HA MONJIoNnpeHocd, NO-8UCOKU Oom
nojslyueHume 20pHU 2pPAHUYU € 2pewHd, KAKMo e 2pewHO U BCAKO U3MepeaHe, 800eujo 00
cmolHOCMuU Ha MonJoNpeHocd, No-8UCOKU OM CbO0ME8eMHama 20pHa 2paHuyd.

3) ITocTwkeHus B o6/1acTTa HA MaTeMaTHYeCKaTa TeOPHUs HA CJIOKHUTE CUCTEMH
A) lnHaMMKa Ha B3aUMOAEHCTBAIM CH MOMy/Ialuu

A.1) H3gedeHu ca OemepMuHUCMUYHU MoOedu 3d OUHAMUKAMAa HA mpu e3aumodelicmeawju cu
nonyaayuu npu Haauuue Ha adanmayusa [N23,N24]. IlomyuyeHu ca mMOYHU peweHuUss Ha
cbomeemHume Mooenu, Onucedwju NonyaayuoHHU 6uiHU. H3caedgaHu ca mamemamuueckume
Xapakmepucmuku Ha xaocd, 863HUK8awj 8 NONYAAayuOHHU cucmemu.

A.2) IpednodiceHu ca cmoxacmu4Hu MoOeau 3d OMYumaHe HA AUSIHUEMO HA OKOAHama cpeoda
86pXy OUHAMUKAMa HA nonyaayuume HA OCHOBA HA YyPABHEHUSl OM mun ypaeHeHusl Ha JIaHJCeeH.
IonyueHu ca cmayuoHapHu cmamucmuyecku pasnpeoeieHusi HA NABMHOCMUMeE  Ha
g3aumodelicmeawjume nonyaayuu, Koumo cd peweHusi Ha ypasHeHuama Ha Dokep-IInaHk,
CcbOomeemHU HA ypasHeHusima Ha JlaWdiceeH. Pezyimamume ca noayueHu om 21e0HAd MOUYKA HA
¢opmanusmume Ha Hmo u CmpamoHosuu, npuid2aHu 6 meopusima HA CMoOXacmuyHume
OugepeHyuanHu ypasHeHus [N25, D1].

A.3) IpednodiceHu ca HenpeksCHam u OUCKpemeH mMamemamuy4Hu modeau Ha udeono2uveckama
bopba & cucmema om adanmupawju ce nonyiayuu 6e3 U C omyumaHe HAa GAUSHUEMO Ha
muepayusma [D2,D3]. Ha ocHogama Ha OUCKpemHUsi MOOe/n €a U3paseHU CoMHeHUsl 8 ycnexd Ha
“Apabckama nponem” manko caed 3anousaHemo u. Tesu CeMHeHUs OHeC ca eKnepuMeHmaaHo
nomespdeHu. Onucan e “Egexmsm Ha eHukca” — 8v3paxcoaHe Ha udeono2usi, yuumo 6pol
NpUB®sPACEHUYU e CMaHaa MHO20 HUCBK C meueHue Ha 8pemMemo.

A.4) OnucaHo e npunodceHuemo Ha Moodeaume HA NONYAAYUOHHAMA OUHAMUKA 3d ONUCAHUe Ha
Ouy3zussma Ha udeu u 8 UacmHocm Ha ougy3usima Ha Hay4yHu udeu. Yacm om me3u mooenu eeue ca
nybaukyeavu [N20,N21,N22,D4]. [lybaukyeaHume modeau ca om enudemuono2uyeH mun u 8
nepuooa ca YcnewHO NpPUAO}CeHU 8 npoyeca HA NOO20MOBKA HA AHAAU3U U NPOHO3U 8
noonomazaHe Ha detiHocmma Ha 0vpiHcasHu uHcmumyyuu 8 6opbama um cpeuwjy COVID-19.

AHanuzume u npoeHo3ume noonomazaxa nooO0sPHCAHEMO HA HEenpeKsCHamo U aKmueHO
yuacmue Ha BAH 8 6op6ama cpewjy COVID-19 npe3 yssiomo epeme om mapm 2020 0o mati 2021 2.
IIpe3 moea 8peme, no nokana Ha MuHucmsp-npedcedamens Hsi Penybauka Bwieapusi, kaHoudamsm
6e koHcynmaum Ha HayuoHnaanusi OnepamueeH IIJa6 3a 6opba ¢ COVID-19 u npedcmassiwe
edceOHegHU aHAAU3U U NPO2HO3U 3d enudemuo/no2u4Hama obcmavoeka H cmpaHama. Hsama Humo
e0Ha 3abenexcka KeM MOUHOCMMA HA NPO2HO3UMe U NpAsUIHOCMMA HA AHAAU3UMe om cCmpaHa Ha
OspotcagHume uHcmumyyuu. Toea dosede 0o uzdueaHe Ha pelimuHea HA bvA2apckama Mamemamuka
u bwreapckama Hayka e cpedume Ha 0w/12apcKusi eium U HA CMpyKmypume, ynpaseasgawju
Ow12apckama OspHcasd.

Jobpume npakmuuecku pe3yimamu oOm npuiodceHuemo Ha pazpabomkume no
nonynayuoHHa OUHAMUKA 3d aHAAU3U U NPo2HO3U 3a pa3gumuemo Ha naHoemusima om Koeuo — 19
0ogedoxa 00 NOBMOpPHA NOKAHA Om cmpaHa Ha MuHucmep-npeoceoamensi 3ad KOHCYAMAHCKA
OetiHocm Ha MuHucmepcmeo Ha 30pageonasgaHemo u MuHucmepcku ce8em Hd, KoAmo OeliHocm
3anouHa Ha 14.01.2022 e npodwemxicu 0o 14.01.2023 2. 3a ma3u cu OeliHocm, KaHOudamsm bGe



HazpadeH ¢ nouyemeH 3HAK Ha MuHucmepa Ha 30paseonaseaHemo 3d OMAUYHU pe3yimamu 8
obracmma Ha aHaausume U NPoO2HO3UMe Ha enudemuono2uuyHama obcmaHoeka, 0oeenu 00
ecpexkmugHa opeaHusayus u 6sp3a nodassiHe Ha enudemuyHume 8o/1HU npe3 2022 2.

B) AHa/iu3 Ha JaHHM U B YaCTHOCT HeJIMHEeH aHa/Iu3 Ha BpeMeBH pe/ioBe

B.1) IIpednodxceHo e ce8MecCmHOMO U3N0A38aHe HA AHAAU3A HA NPUHYUNHU KOMNOHEeHMuU, aHaau3da
Ha cuH2yspHuU cmotiHocmu (singular value decomposition), aHaauza Ha Kopeaayuu u memood Ha
863CMAHOBs1I86aHe HA (pa3oeomo npocmpaHcmeo upe3 time delay-embedding 3a aHanu3 Ha Kocu U
HecmayuoHapHu epemesu pedoee [D5].

B.2) IlpeodnodiceH e Memod 3a OemeKmupaHe HA CU/HU NOPUBU HA 8iMbpd 8 NpU3eMHama uacm Ha
2paHuyHus cnoli Ha ammocgepama [D6]. Memoosm e ocHogaH Ha meopusima Ha Mapkosckume
gepucu. Memodsm uma HenocpedCmeeHO NpaKkmuuecko npuaodceHue 3a 0emekmupaHe HAd CUIHU
nopusu Ha eamepa, Koumo Ouxa Mozau Od noepedsAm eumaama Ha 2eHepamopume Ha
e/leKmpuyecKka eHepausi om esimaepa.

B.3) Peanu3upaHu ca npunoxiceHus Ha aHaau3a Ha OQHHU KM nem auod cucmemu:

B.3.1) Cucmemu om Hedxcusama npupooa (uUsuucaseaHe HA 6epOSIMHOCMMA HA NOsiBA HA MHO20
gucoku 8w/1Hu 8 CesepHo mope, peku 8 Eepona, MHdusi u Kumaii) [D7,D8]

B.3.2) TexHuuecku cucmemu (ocyunamop Ha IlluHpuku, eubpayuu Ha cnupayHu cucmemu Ha
enakoee, eubpayuu HA mpakmopu, 2eHepamopu Ha cayuyaliHu wucaa) [D9,D10]. ITokazaHo e
Hanpumep, ue 3a0 NPuBUOHUSL CMOXAcmuyeH Xapakmep HA Wymd, npousgedeH om chupaykume, ce
Kpue npoyec, c86p3aH ¢ HUCKOPA3MEPHO 0emepMUHUCMUYHO XaomuyHo nogeoeHue. To3u peyamam
uMa csujecmeeHa Hacoueawyd po/s 3a paspabomkume, c86pP3aHU C HAMA/ASABAHe HA HUBOMO HA WYM
Ha agsmomMobOUIHU, 81AKOBU U Opy2U CNUPAYHU CUCMeEMU.

B.3.3) BuonocuuHu cucmemu (Hucmoamozpaghcku 8pemesu pedoge, 8pemesu pedoge om O8UNMCEHUe
Ha 2n1aeama npu paszeoeop Mmedxcdy Xxopd, cepoeyHa OeliHocm Ha Drosophila Melanogaster)
[D11,D12,D13]

B.3.4) CnopmHu cucmemu(aHaauz Ha paHvkuHe-nucmume Ha YE®a u ®UDA) [D14,D15].
AHanuzapaHa e paHkuHe-aucmama Ha YE®DA kamo cucmemama om ombopu 8 Hesi e pasenexcoama
Kamo cnoxcHa cucmema. IIokasaHo e, ye paHKuHe-koeguyueHmume He ce NOOYUHSBAM HA eOUH
cmeneHeH 3aKOH, d e Haauye npexoO MedxcOy CMeneHHU 3aKOHU C hoc/ieosaly npexoo KoM
HenoopedeHo cscmosiHue. Toea no3eonsisa 0a ce Hanpasu eoHa nodobpeHa Kaacuguyayus Ha
ombopume om paHkuHe-nucmama Ha YE®DA. Te3u u3zcnedeaHus ca paswiupeHu u no OmHouleHue Ha
paHKuHz2-aucmama Ha OHUDA.

B.3.5) CoyuanHo — ukoHoMuuecku cucmemu (aHanu3 HA 6AUSTHUEMO HA HAMecamd HA SINOHCKOMO
npasumencmeo HA nasapa HA CeACKOCMONAHCKU CMOKU, aHAAU3 HA CMamucmu4eckomo
pasnpedeneHue HA HaceaeHuemo 8 bwaeapckume 2padoee)[D16,D17]. IlokazaHo e Hanpumep, ye 3a
cayyas Ha Bwaeapus He e anudHa xunome3ama 3a HAPACMBAHe HA 2PAOCKOMO HAceseHue No eOuH U
Cobl HAYUH He3aeUCuUMO Om pasmepa Ha 2pada (xunomesa, npuaazaHa om I'ubpam u eodewa 0o
pasnpedeneHuemo Ha 3ung). I[lokazaHo e, ue 3a cayuas Ha cucmemama om bwsa2apckume 2padose e
8anuOHA Xxunome3ama 3d CMOXACMUYHUSI pACMeNC HA OCHOBAMA HA HAYA/JHO J102HOPMA/AHO
pasnpedeneHue Ha HaceaeHUemo, Kosimo 8oou 00 08yCMpAHHOMO A02HOPMAAHO pa3npeodeneHue Ha
IMapemo, koemo e demeKmupaHO HA OCHOBAMA HA OAHHUME 3a HaceieHuemo Ha bOwreapcKume
2padoee.

B nepuoda 2020 - 2023, pazpabomkume 8 obnacmma Ha aHanu3a Ha epemesu pedoge b6sxa
NPUI0JCeHU Npu U320mesiHe Ha aHA/AU3U U NPO2HO3U 8 N00OPBXCKA HA pabomama Ha ObpicagHUme
uHcmumyyuu 3a 6opba ¢ COVID-19. Taka uscnedeaHusima u ekcnepmuzama 6 obaacmma Ha
aHanusa Ha epemesu pedoge UMAxd pedjaHO NpAKMu4ecko 3HaueHue & bopbama 3a 3anasgaHe HA
acueoma u 30pagemo Ha MUAUOHU 6®s12apcKu 2paicOaHu.



C) Teopus Ha MpeXHUTe U MUTPaLIATA
IIpeonodicen e Moden Ha MULPAYUOHeH KAHA/ 3a Y0BeWKA MUpayusi npe3 HAKOAKO 0bpiHcasuU.

C.1) B npoyeca no pabomama 8epxy modena ce docmuzHa 00 Heobxooumocmma om 8s8excOaHe Ha
8epOSIMHOCMHO pasnpedeseHue, Koemo 0d onucea pasnpeoeneHuemo Ha Mu2paHmu 8 Mu2payuoHeH
KaHan, cecmosiuj ce om kpaeH 6pou cmpavu [D18]. IToryueHomo pasnpedeneHue (omuumaujo
echekma om HampyneaHemo Ha Mu2paHmu 6 KpaliHama u Hati-yceaaHa om msx CmpaHa HA KaHana)
be HapeueHO npeceueHO pasnpedeneHue HA YopuHe 8 uecm Ha 6-mus JIykacoecku npogecop no
mamemamuka 6 Kelimbpudxc EOJyap0 YopuHe, Kolimo noayyaea nooobHO pasnpedeneHue npu
pabomama cu 8spxy meopusima Ha b6e3kpaliHume pedoge. Budsm Ha moea pa3npedesneue e
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Bnocnedcmeue moea pasnpedeneHue be 0600wjeHO U ce OKasd, ue 8 npeonodiceHus om HAc 8uo
0bobujeHomo pasnpedeneHue He e u3caed8aHo om opyau asmopu docezd. C Opyau OymMu — NOAYYEHO
e HOB0 B8epOsSIMHOCMHO pasnpedeneHue C MeNHCKd ONnauwika, KOemo umd npsiko Npakmuuecko
npunoceHue 8 meopusima Ha mMu2payusma.

C.2) Ilo-HamamoswHOMO pasgumue Ha u3caedsaHusima 0ogede 00 (popmyaupaHe Ha yeau Kaacoge
Om HOBU 8epOosSIMHOCMHU pasnpedeneHust U be nokasaHo, ye Hali-obwusim eud HA popMyAUPAHOMO
8eposimHOMO pasnpedeneHue Cob0bPHCA BCUUKU BB3IMONCHU BePOSIMHOCMHU pasnpedeneHust Ha
cayuatiHa eenuyuHd, KOSImo Modxce 0a uma KpaeH 6potl uau 6e3kpaeH 6poli HeompuyameaHu
yenouucnedu cmotivocmu [D19,D20]. Budem Ha moga pasnpedeneHue e (opucuHaiHama
Homepayusi Ha ¢opmyaume om [D20] e 3ana3eHa, 3a 0a Modxce no-1ecHo 0a ce udeHmugpuyupa
pasnpeoeneHuemo U C8sbp3aHume ¢ He20 1emMu U meopemu 8 mekcma Ha [D20] )
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U 3a deama ciyuas ca noayueHu Heo2paHuyeH Opoli HOBU 6epOSIMHOCMHU pasnpedeneHusi, d 3d
emopus cayuail (Ha cayuailiHa eeAuyvuHd, Kosimo Modice 0a uma 6e3kpaeH 6poli HeompuyameaHu
uucaeHu cmotiHoCmu) e NoKA3aHo, ue Kjaacoeeme 8eposimHOCMHU pasnpedeneHusi Ha Kay, Opo,
Kemn u mHO20 Opyeu, ca uacmHu cayuyau Ha nodaydeHama obwa ¢popma Ha 6eposimHOCMHO
pasnpeoeseHue.

C.3) Pazpabomkume 3a cyuas Ha KaHaia ¢ eOUH psKag 6sxa 0bobwjeHu 3a cy4dast Ha KaHaau ¢ 0ed,
mpu u npouseoneH Opolli pekagu [D21]. IlonyueHu 6s5xa HOBU BUOOBe BEPOSMHOCMHU
pasnpeoeneHusi HA 8eWecmeomo 8 makued KaHdau, KoUumo He cd eéeye om Kaacd Ha eOHOMepHU
OuCKpemHu pasnpedeseHusi, d cd OM KAdcd HA pa3npedeseHusi 8spXy 8b31ume HA Mpedicd, umawjd
noeeue om eOUH pobKas.



C.4) Oxka3za ce, ue paspabomeama 3a cayuds Ha OBUdiCeHUe HA 8euwjeCmeo 8 Mpedca meopusi e
cewp3aHa ¢ meopusima Ha pacmsawjume mpedxcu [D22]. Be noka3aHo, ue npouymusm moden Ha
Bapabawu-Anbepm e cesp3aH cec cneyuguueH cryyali Ha O8UMCEHUSI HA eujecmeo 8 0OUKHOBeH
KaHan ¢ eouH pokas. Te3u pe3yimamu omkpueam eneyamas8dwja nepcnekmuea 3a 6wvoewju
U3CN1e08aHUSI.

IonyueHume pesynmamu umam npsiKo NpuaOX#CeHue 3a aHau3u U NPO2HO3U HA MURPAHMCKU
nomoyu npu uogewka muepayusi [D23,D24] — genpoc, uskaouumenHo akmyaneH 3a Eepona u
Bwaeapus, kosimo nedxcu Ha eOuH om Hati-eonemume nemuwa 3a muepayusi. 10 200uHu npedu
20/ IMama Mu2payuoHHa esaHa 6 Eepona, eaxcHocmma Ha u3caed8aHusima no npobaemume Ha
uogewkama muzpayusi be onucaHa 8 moHoepagpusima “IlonynrayuoHHa OUHAMUKA U HAYUOHAAHA
cuzypHocm” Ha Bumanos, JJumumposa u IlaHues. Om camomo 3aznasue HA KHU2AmMa e SICHO, ue
me3u U3C/1e08aAHUSI UMAM CoUeCMBEHO 3HaueHue U 3d NnoO00bpHCaHemo HA HAYUOHAAHama
cuzypHocm Ha Penybauka Bwazapusi.

D) luHaMHKaTa Ha HAyYHU CUCTEMH M OLleHKa Ha U3C/Ie/|0BaTe/ICKaTa JIefiHOCT

Hanucana e camocmosmenHama MmoHozpagusa [S1], uszdadeHa om peHOMUpaHOMO
uzoamencmeo Springer npe3 2016 2 u o3aznaseHa Science dynamics and research production.
Indicators, indexes, statistical laws and mathematical models. MoHozpagusma e emopama om
nopeduyama Qualitative and quantitative analysis of scientific and scholarly communication u e
noceemeHda Ha U3no/i38aHe HA Mamemamuuyecku Memoou npu onucaHuemo U npedcka3eaHemo Ha
paseumuemo Ha C/AOMCHU HAYYHU CUCmemu U npu OYeHsi8eaHemo HA HAyyHama npooyKyus Ha
uzcaedosamenume.

OcHogHUMe npuHocu Ha MOHo2pacpusima ca KOHYenyusima 3d pa3eumuemo HA Haykama Kamo
C/I0JCHA HeAUuHeliHa ducunamueHa cucmema, obobujeHuemo Ha o-uHoekca 3a uscnedosamenckama
NPOOyKYUsl HA yYeH, 2e0MemMpUYHUS. UHCMPyMeHm 3d 0emeKmupaHe Hd 2pynu om HAay4YHu eaumu Ha
ocHogama Ha Kpusama Ha JIopeHy. M3n0iceHu ca cmamucmuueckume 3akKOHU, Oelicmeéawju 8
obracmma Ha HayyHume cucmemu U peouyd OemepMUHUCMUYHU U Cmamucmuy4ecku mMooenu 8
obracmma Ha OuHamMukama HA HAyyHume cucmemu U OYeHKAmMa Ha HayuyHama npooyKyus, C
OpURUHA/NHU MOOeU, NPedodHCceHU Om agmopa cped Koumo MoO0ensm 3a KOHKyPeHYUsima mMexHcoy
cucmemu om udeu U Mmol0ersm 3d MUpayusima HaA YueHU KoM NO-npueiekamenHu HAyuyHu
decmuHayuu.

Tasu paszpabomka uma npskO nNpAKMuuecKo npuaoXceHue npu U38spWBAHe HA OUeHKU Hda
u3zcnedoeamesnckama deliHocm om pasiauueH mawjab — om omoenHus uzciedoeamesn, 00 HAYUOHAAHU
U MedxHcOyHapooHu uscnedosamencku cucmemu. OpueuHaiHu papabomku Ha aemopda, u310i#ceHu 8
KHuUeama, ce u3no/i3eam npu oyeHKama HaA u3caedosamenckama npodyKyus Ha Owsaeapckume
yHueepcumemu u BAH. Asmopsm Ha MoHoepagusima e ujneH U 3aMecmHUK-npedceoamen Ha
Komucusima 3a HabaodeHUe U OYyeHKAd HA HayuyHama O0eliHOCm Ha yHueepcumemume U HAy4YHUmMe
opeanuzayuu 6 Penybauka Beneapus. Taka udeume om me3u u3C/A€08aHUS HAMUPAM NPSKO
npuaoJceHue 3a noonomdzaHe HA ynpaeneHuemo HA HAYuyHO-u3C1edoeamenckamd cucmema Ha
Ospaicasama.

Pabomama 6 moea HanpaeneHue 8 nocaeoHume 200UHU NpPOO®ANCABA C pa3pabomka Ha
Mamemamuyecka meopusi 3a 81UsIHUEeMO HA Kadpoeama noAumuKa 8spxy HayuyHama npooyKyusl Had
eO0Ha cucmema, 3aHUMagawja ce C HayuHu usciaedsavust [S2]. Cucmemama modxce 0a 6w0e
opeaHu3ayusi, CbCmageHa om kameopu, (pakyamemu, HaQyuyHu 2pynu uau u3ca1e008amencku ceKmopu.
Cucmemama modxce 0a 6v0e U cucmema Om makued Op2aHU3AYUU U 8 YACMHOCM ysaama
uzcnedoeamesncka cucmema Ha Owspocasamd. Te3u u3cae08aHus uMam 2041Ma hepcnekmuea 3d
aHaau3 u OYyeHKa Ha OeliHOCMMA Ha u3ciaedoeamesnckume opeaHuzayuu 8 Bwaeapus om 2nedHama



MOYKa Ha Ka0pogomo UM pasgumue U C8b6p3aHam C He20 HAyuyHa epekmusHocm. Ilepcnekmugume
3a no-HamamaswHU pa3pabomku 8 masu 061acm ca MHO20 20/1emu.

4) IloctmxeHus B 00/1aCTTa Ha MOMY/IsIpU3aLiMATA HA HayKaTa
Paszgumuemo Ha Haykama e 008e10 00 NoseéA HA CAOXCHOCM @ HAyyHume pe3yamamu, KOUmo
obwecmgomo uecmo eeue He Modice Oa pasbepe 6e3 OONBAHUMENHO NONYASPHO UIOHCEHUE.
Pabomama e obnacmma Ha nonyaspusayusma Ha Haykama e om 30 200uHu 8 3 HanpaeneHus:
nybaukayuu; op2aHu3ayus Ha cebumus; paduo U menesu3UOHHU U358U.

4.A.) B Hao 100 nybaukayuu wupokama dyoumopusi e 3an0o3HaedHd CsC CbCMOsSHUemo u
npobnemume Ha b6vn2apckama u ceemoeHama HAyKa; ¢ HaQyuyHU U npakmu4ecku acnekmu, C8sp3aHu
CbC coyuanHama OUHaMUuKa U C OYeHKama Ha Hay4yHume u3cnedsadusi; ¢ buozpacguu Ha Oeliyu Ha
Haykama u obpaszoeaHuemo; ¢ noCmuiceHusima 6 paauuHu K/AoHoee Ha Haykama u op. Hanucau
ca cepuu cmamuu, noceemeHu Ha

-gcueoma u OeliHOCMMA HA 3HAMEHUMU yueHU U HA npakmuyu 8 ob6aacmma HA UKOHoMukKamd:
Hiomon, AlinwatiH, Xyk, I1nauk, Jlemune, Epxapo

-udeume Ha ['ymuib08 3a pazeumuemo HA emHOCUMe U MmsxHama 6ps3Kd C KOoHYenyuume Ha
Mamemamuyeckama coyuaaHda OUHamuKd

-pazeumuemo Ha SnoHus om 21edHama MoukaHd KOHYenyuume HA mMaemMamuyeckama COYudaHd
OUHAMUKA

- pazsumuemo Ha Kumatli om 21e0Hama mouka Ha KOHYyenyuume HA Mamemamuyeckama coyudaHa
OUHAMUKA

4.B.) IToodspica ce HeymopHO pabomama Ha nonyaspHomo cnucaHue “Bwsazapcka Hayka”, uuumo
nybaukayuu umam decemku xuas0u uemeHust Ha Mecey.

4.C.) B pamkume Ha OeliHocmma 68 “@®opym /JemMokpum” e noonomozHamo npoxoxcoaHemo 8
Bwazapus Ha Howyma Ha yyenume, FAMELAB u ®ecmueana Ha Haykama. B Oecemku uacose
me/nesu3UOHHU U paduouHmepgloma e uH(popmMupaHa MuAUOHHA dyoOumopus 3a NOCMuUX}ceHUsima Ha
ceemosHama Hayka (Hanpumep Ho80200UWHUMe 0630pu HA NOCMUXCeHUsIMAa HA C8eMOBHAMA HAayKa
3a 2016, 2017 u 20232.), HCOMKAOHHO €A 3AWUuMasaHu OsA2apcKume yueHu U cd NoouepmMasaHu
ycnexume Ha Owneapckama Hayka. C me3u Oelicmeusi e OONpuHeceHO 3d Oyens8aHemo Ha
Oweapckama HayKa 8 medcKu 8peMeHd u 3a 0yxo8HOmMo obozamsigaHe Ha b6wa2apckomo obujecmeso
nocpeocmeom uHgopmayuama 3a 6sa2apckama Hayka u HellHume ycnexu, Koimo e npedadeHa upe3
pazauyHu Meouu 00 MUAUOHU bBA2apcKU yumamenu, caywamenu u 3pumenu U ocobeHo 0o maaoume
bw2apu — yueHuyu u cnmyoeHmu.

4.D.) B nocaedume 200uHu (om 2020 2. Hacam) , 8criedcmaue Ha pabomama 3a aHanu3u U NPo2HO3U
8 nookpena Ha pabomama Ha HayuoHanHus onepamueen wab u npagumencmeomo 3a 081a0s8aHe
Ha nandemussma om COVID-19 ca Haauye Had 8000 ompaszaeanus Ha delinocmma Ha Hukonaii K.
BumaHos. B cmomuyume uHmepeoma, meaegu3uoOHHU U paouoyydacmusi, C8sp3aHuU C masu
OeliHOCmM, Heu3MeHHO e No00BPHCAHA AUHUAMA HA NONYAApU3aAYUSIMA HA NOCMUMCEHUSMA Ha
Ow12apckama Hayka u AUHUSIMa Ha u3ou2aHe Ha agmopumema Ha 6s/12apckama Hayka u 0cobeHo Ha
bw1eapckama mamemamuka, ¢puduka, Xumusi, 6uono2UUeCKU, UHMCEHepHU HAyKu, KaKmo U Hd
HayKume 3a uoeeka u obujecmeomo.

HeomxknoHHo be pabomeHo no 3amespicoasaHe HA no3umueHusi umuddxic Ha BAH & 6wsazapckomo
obwjecmeo. Taka, Hay4yHuUme pe3yamamu 6sxa MpaHcopMupaHu 6 Npakmuuecka noisd u 8 peaaHu
pe3yimamu 8 NOCOKA Ha yKpeneaHe Ha Owu/leapckama mamemamukd, Ha Oe/iedpckama HAykd, HA
Ow1eapckama HayuHa cucmema u Ha Beaeapckama akademus Ha Haykume.



5.) Ome 3a 3HaueHMeTO0 Ha nocTwkeHusaTa Ha Hukonaii K. ButaHoB 3a pa3BUTHETO Ha
HayKaTa W Ky/ITypaTra W/WId 3a MaTepHa/IHOTO H/WIH /[yXOBHOTO o0orarsiBaHe Ha Ob/Irapckus
HapoA U Ob/IrapcKara gAbp)kaBa

TI'opeonucaHume u3cnedeaHusi U C8vp3aHUMe C MsAX NOCMUNMCEHUsl BUHdAeu ca Ouau npaseHu u
Nno/fy4asaHu Ha OCHOBAMA HA 21e0HAMA MouKa, Ye U Om Haii-meopemu4yHomo u3caedsaHe mpsbea
He camo 0a paseusea HAyKama u no 863MOMCHOCM U yacm om Kyamypamd, HO mpsi6ea 0d e c8sp3aHO
€ npakmuuecka noasa 3a epynu om xopa, Hapooa u Ospicagama U masu npakmuvecka noaza od
Modice 0a 6w0e eudsiHa 8 0003pumMo, a He 8 HesicHO bwOewje epeme. IIpakmuueckama nonsa Ha
nocmusiceHusima 3da HayyHama obwjHocm y Hac u 8 uyxcbuHa ce sudxcoa U om caedHUmMe Kpamku
¢axkmu

5.1. Cmomuyu xuasdu yemeHus Ha nyoaukayuume Ha Hukonati K. BumaHoe 8 Research Gate
(https://www.researchgate.net/profile/Nikolay Vitanov)

yeteHUd KpM 31.12.2023: 314 088

5.2. Hao 50 000 uemeHuss Ha mamepua/jume, C86pP3aHU C MOHOzpagusama 3a OUHAMUKA HA
HAyKama u oyeHKa Ha HayyHama npou3eodumesnHocm @ Research Gate. Had 8000 usmez2naHus
Ha MoHozpagussima om caitima Ha u3damescmeo Springer.

Konuuecmeomo yuenu 6 beaeapusi 8 Hacmoswuss momeHm e noo 15 000. Cenocmaskama Ha moea
uucno ¢ bpos Ha wemeHusma Ha nybaukayuume 8 ResearchGate noka3sea, ue nybauxkayuume ca
u3eecmHu U UHMepecHU He CaMo y HAC, HO U Oajeu U38sH npedeaume Ha Owieapckama HayyHa
obwHocm u Ha Beneapusi. Ceujomo modce Oa ce Kaxjce U 3d uemeHusma HA MoHoz2pagusma 6
IInpuHeep. Hao 50-me xunsidu yemeHust u Hao 8-me xuasou usmezisiHusi HA MoHozpagusama om
calima Ha u30amenacmeomo Hed8yCMUC/AEHO 2080PSiM 3d 20/1eMUsl MeXHCOYHAPOOeH UHmMepec KoM Hesl.
Taka, HayyHama npoOyKyusi U NOCMUNMCEHUAMA Ha KaHouodama OOKA3aHO €A WUPOKO U38eCNHU
Kakmo 6 cmpaHamd, maka u 8 uyxcOuHa u OONnpuHacsm 3d NOGUWABAHe HA HUBOMO HA
bw12apckama HayKa u 3a ygeauuasaHe Ha MexicOyHapOOHUS U NPecmudic.

6.) MexxaAyHapoAHO NpU3HaHKe HA HayuyHuUTe nocTkenus: Ha Hukonai K. ButanoB

IMocmasen 8 knacayusma Ha CmaHgopdckus yHugepcumem “Stanford World Ranking of Top 2%
Scientists” — 2021, 2022, 2023.
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