KPATKO OMUCAHUE HA HAU-BAXXHUTE NPUHOCHU

Ha yn.-kop. npod. A6H Un3a K. MNwxesa ot UIBOBMW-BAH
BbB Bpb3Ka C y4acTMETO 1 B KOHKypca 3a n3bop Ha akagemuum Ha BAH - 2024 r.

[MpuHOCKMTE Ce OTHAcAT OCHOBHO OO MOAENHW u3cnefBaHWst Ha Bpb3Kata CTPyKTypa-
aKTMBHOCT/eekT Ha Manku OMOnornmyecknm akTMBHM MONEKYNM W Bpb3Kata CTPYyKTypa-
dyHKUMA Ha BOMaKpOMOMeKynM ¢ KOMNIOTbPHO-NognoMorHaTh (in silico) metoan (nurang-
N CTpyKTypa-6asmpaHn Metoam n MonekynHa AMHaMuKa), Kakto n ¢ KombuHupanu in silico-in
vitro nogxoau. BknwoyeHn ca M eKCcnepuMeHTanHW Wu3crnedBaHUA Ha NeKapCTBEHO-
MeMbpaHHU B3aMMoOencTBua c audepeHumanHa ckaHupawa kanopumetpus (DSC) wu
AApeHo-MarHnTeH pesoHaHc (AMP). ®opmynupaHuTe no-gony npuMHOCK oTpasdBaT Hau-
CblLieCTBEHaTa 4acT OT U3crneaBaHusiTa Ha kaHavaarta.

1. HayyHu npuHocu om u3csied8aHuUsi 6bpPXy MOOyslamopu U MmpPaHCIOPMHU
npomeuHu, cebp3aHU C MHOXecmeeHama JieKkapcmeeHa pe3ucmeHmHocm
(multidrug resistance, MDR) @ mymMopHu knemku (0Tpa3seHu B 38 nybnvkauumn):

MmaBHn o6ektn Ha wu3cnegBaHe ca [l-rnukonpoTtenHa (P-glycoprotein, P-gp) -
TpaHCMeMbpaHeH TpPaHCMOPTEH MPOTEMH C OCHOBHA PONsi 3a MHOXECTBEHa IieKkapCTBeHa
peancteHTHocT (MDR) B TYMOPHUTE KNETKWU, KaKTO U BbPXY HEroBW nuraHam (cybctpatun u
MHXnbuTopM) - mogynatopm Ha MDR. M3cnegsaHn ca CbLO M NWraHgM Ha npoTenHa Ha
MHOXeCTBeHaTa JiekapcTBeHa pe3ncteHTHocT (MRP1) n npoTenHa Ha pe3vCTEHTHOCT npu
pak Ha repaaTa (BCRP). NMpuHocuTe ca:

1.1. PaspaboTeHn ca nbpBUTE, ONUCAHWN B nuTepartypara, 3D (TpumepHu) moaenu
Ha moaynatopu Ha MDR OT pasnuyHuM XMMWYECKM KrnacoBe, C KOUTO € MnokasaHo, 4e
pasnuynaTa B aKTMBHOCTTA Ha MoynaTtopuTe Ce OTHAacAT OCHOBHO OO pasnuyusa B
MornekynHute uMm noneta. Mogenute ca C BMCOKa MpeackassBalla CrnocobHoCcT M ca
n3nonseaHu 3a oueHka Ha MDR-npeogonsaBallarta akTMBHOCT Ha HOBU CTPYKTYPWU, KaKTo U
3a cenekuus Ha CTPYKTypu 3a eKcrepuMeHTarnHo TectupaHe.

1.2. 3a nbpBM NBT € NoKasaHa 3Ha4yumarta ponfa Ha XuapodoOHMUTEe MOMEKYIHU
nonera 3a akTuBHocTtta Ha MDR wmMopaynaTtopute W € npednoXeHa KoHuenuuarta
“xngpopobeH aunon” KaTo XapakTepuCTUka Ha MpPOCTpPaHCTBEHATa HaCOYEeHOCT MU
pasnpegeneHne Ha xuapodobHOCTTa Ha nekapCcTBeHUTE cbeamHeHus. [NokasaHo e, 4de
LWMPOKO  nNpunaraHnaT  BbB  apMakonorMyHUTe  u3cnegBaHust  KoeduuMeHT Ha
pasnpegeneHve B cuctemarta “Boga-oktaHon” (logP) He onucBa [obpe nunounHute
CBOWCTBA Ha nekapcTBaTa, ako Te 3aBUCAT HENMMHEWHO OT MPUHOCUTE Ha 3amMecTUTenuTe B
CTPYKTYpUTE Ha CbeANHEHMUSATA.

1.3. OOGsicHeHa e wupoKaTta cybcTtpaTtHa cneuuduyHocT Ha P-gp 4pe3 0606LyeH
dapmakodOopeH Mogen Ha CbeauHeHWs, B3aumogeuncTeawm c npotenHa. MopenbT ce
m3nonsea ot dupmMu, Kouto paspaborBart nNpPobIEMHO-OpPUEHTUPaAH codTyep 3a
MornekynHo mopenupaHe. KomnanuaTta Accelrys, Cambridge-UK, Hanpumep, wn3nonssa
Moena 3a npoBepka Ha MpUIIOKUMOCTTa Ha paspaboTBaHusa OoT dmpmaTta codTyep 3a
drapmakodOpHO MogenupaHe.

1.4. TpeonoxeH e MexaHM3bM 3a KOMYHMKauuUATa MeXxay TpaHCMeMOpaHHUTe U
HYKNeoTuA-CBbp3BalyMTe AOMEHU Ha uYoBelkusi P-gp 4ype3 HeroBu opurvHanHu 3D



MOSEKYSIHA MOAENU B pasnuyHu (PYHKUMOHAMHM CbCTOSIHUSI (6AHU OT NbpPBUTE TaKUBa
Moaenu). YCTaHOBEHM Ca BaXKHU KOHTAKTM MEXAY aMWHOKUCENUHM U ca NpPeasioKeHu
aMVHOKMUCENNHM 3a No-HaTaTbLUHK Haco4eHu MyTareHHu EKCNEPUMEHTM.
UpeHTudMuMpaHm ca KNOYOBU MeCcTa Ha CBbp3BaHe Ha cy6CcTpaTu U MHXMBUTOPMU Ha
P-gp, kouTo 0BSICHSABAT ekcrnepMMeHTanHn HabnoaeHns Ha B3aMMo4eNncTBre Mexay Tax.

1.5. WU3BegeHM ca 3aBMCUMOCTU CTPYKTypa-akTUBHOCT Ha 3-To nokoneHue MDR
MopynaTtopu (nekapctBa M HOBOMHTE3VWpaHW, B T.4. NPOM3BOAHM Ha Tapukugap wu
enakpugap - egHu OT Han-mowHuTe B MomMeHTa MDR mogynatopu) € u3BexaaHe Ha
opurmHanHn QSAR u 3D QSAR wmogenim (QSAR, quantitative structure-activity
relationships), kouto ca noTBbpAEHU C in vitro TecToBe. KbM Te3n mopenu e nposiseH
MHTepec oT chapmaueBTUYHU chupMu, kKouTo paspaborsaTr MDR moaynatopu, Hanpumep,
Xenova Group Ltd., MedKoo Biosciences, Chapel Hill, NC, USA v ap.

1.6. 3a nbpBu NbT € NPUIOXKEH KOMOUHMPaH noaxon (dhapmakoopHO Mogenupaxe,
OOKWHI B XOMOJTOXEH Modest Ha voselwwkn P-gp u andepeHumpaw, 3D QSAR aHanus) 3a
nscneasaHe Ha MDR moaynartopu ¢ ayaneH uHxubupauwy edekr cnpsmo P-gp u MRP1.

1.7. OOGsicHeHM ca pasnuknuTe Ha MOMEeKYHO HUBO B edeKTUTEe Ha OpUIrMHarmHo
CuMHTe3npaHn MDR mopgynaTopu 4pe3 npoBeXpaHe Ha eAHUM OT MbPBUTE [OKWUHT-
cCUMynauum BbpXy eKCrepuMeHTarnHo nosiyyeHa CTpyKTypa Ha YoBeluku P-gp.

MpuHOCUTE noanomaraT U3SICHSBAHETO Ha Bpb3kaTa CTPyKTypa—(yHKUuMs Ha P-gp n nmat
BaXXHa pors 3a OuUeHKa Ha CrnocobHOCTTa Ha NekapCTBEHO-NoJOoOHM CbeduHeHus aa
B3aMMofencTBaTt ¢ Hero. Te ca OT CbLUECTBEHO 3Ha4YeHWe 3a pa3paboTBaHETO Ha BMCOKO
cneumduyHn 1 edhekTUBHM MOAyNnaTopy Npu NEKapCTBEHOTO fleYeHne Ha paka.

2. Hay4yHu npuHocu om u3cniedeaHusi 8 bpxy MembpaHHuU e3aumodelicmeuss Ha MDR
modynamopu (nocpegcteom DSC n AMP) (oTpasenn B 9 nybnukauun):

EekcnepuMeHTanHo € yCTaHOBEHO, 4Ye NUNUOHUAT MeMOpaHeH ABYCNOW MoOXe Aa
nposiBABa crTepeocneuynpuyHoOCT BbLB B3auMOAEeUCTBUATA CU C KaTtamdudunHu
neKapcTBeHU cbeauHeHus. [lokasaHo e, 4e in vitro MDR moaynupaliara akTMBHOCT Ha
0asnyHM nMNOUNHN CbEAUHEHUS KOpenupa 3Ha4YMMo C TaAXHaATa CnocobHocT Aaa
B3aMMOAENCTBAT C WU3KYCTBEHM MeMOpaHu, M3rpageHyn OT HeyTpanHu u oTpuuaTeriHo-
3apeneHn goconmnuan Kkato Te3nm B3aMMOAENCTBUSA ca CpaBHEHN C B3aMMOAEWNCTBUSA Ha
NPOTUBOTYMOPHM NekapcTBa W nekapctBa oOT 1-B0 nokoneHne MDR wmoaynatopw.
MpeonoxeH e MexXaHU3BM 3a HauvMHa, NO KOMTO B3aMMOOAEUCTBMATA Ha
katamdpundnnHmn nekapcTtBeHN CbeaMHEeHUA ¢ MeMbpaHHuTe hochonunuamn Mmorar ga
moaynupat MDR B TYMOPHW KNETKW.

3. HayyHu npuHocu om u3cnedsaHusi 8 bpXy YO8eWKU HyK/ieapHU peuenmopu u
mexHu siuzaHou (oTpasenu B 12 nybnukauun):

N3cnegBaHuaTa ca poKycMpaHU BbpXy YOBELLKMA ecTporeHoB peuentop anda (ERa) wm
nepokcM3oMHUA nponudepartop—aktusupaH peuentop rama (PPARYy). NpuHocuTe ca:

3.1. WpeHTupumumpaH € HOB CblleCTBeH nNpu3Hak ¢ xuapodobeH/apomaTeH
Xapaktep, AonbfBaw, U3BeCTHUTE [O MOMeHTa ¢apmMakodOopHM npu3HauM Ha



aroHuctute Ha ERa. C MOneKynHo-guHaMn4Hn cumynaumn € nokasaHo, 4e To3n Nnpu3Hak
nmMa CT86I/IJ'IVI3VIpaLLI,a poJid 3a CBbp3BaHETO Ha JinraHga C peuenTopa.

3.2. Ob6sicHeHa e pa3nukaTa B HaYMHa Ha B3auMoAeMCTBUE HA OCHOBHU KOMMOHEHTU
Ha cunumapuHa (cunmbuH A u cunubuH B) ¢ ERa no oTHOweHue Ha noTeHuManHu
TOKCUYHU ehekTn. YCTaHOBEHUTE HauYNHN Ha B3aMModencTane obsacHABaT Ha MOJSIEKYITHO U
aTOMHO HMBO €KCMepuMeHTanHo HabniogaBaHW pasfuKM B TOKCUYHUTE OTHACHAHMS Ha
CbeJVHeHndaTa.

3.3. WM3ACHeH e HauYnHbT Ha cBbp3BaHe Ha aHTaroHucTn ¢ PPARy ¢ kaTo nocpeacTtBoMm
MOSEKYSTHO-OUHAMNYHM CUMyraumMm € nokasaHo, ye PPARy aHTaroHuctute morart ga
nposiBABaT MHOXECTBO pa3fiMyHU HAYMHU Ha CBBbpP3BaHe C pa3finyHa BEpPOATHOCT 3a
cny4yBaHe. [locTpoeH e (hapmakodopeH mogen Ha aroHuctn Ha PPARYy, nossonsiBawy
npoBexgaHe Ha edeKTMBEeH BUPTyaneH CKPUHUMHI Ha CbedWHEeHUs C NoTeHuMasnHo
XenaTOTOKCUYHO AENCTBME, OCBHLLECTBSABAHO NocpeacTBoM ancperynaums Ha PPARYy.

MpuHoCcUTEe noanomaraT pa3bupaHeTo 3a HaAuMHWUTE Ha OENCTBME Ha peuenTopuTe U
B3aMMOOENCTBMATA UM C TEXHWU NUraHau.

4. HayyHu npuHocu om u3criedeaHusi ebpXy MPUPOOHU CLEOGUHEHUSI U MmexHU
6u0J102UYHU MUWEHUEe 8 YO8eWKUs1 op2aHu3bM (OTpaseHu B 13 nybnukauun):

41. WsBegeHn ca opurmHanin 3D QSAR wmogenn Ha @ cbuecTtByBawmM M
HOBOCUHTE3UPaHM riaBaHOMAN CbC CTPYKTYPHO-Pa3fIMYeH CKENETOH M C WHXMOMTOPHO
AeNCcTBME CrpsIMO MPOTeMHa Ha Pe3nCTEeHTHOCT npu pak Ha rbpaaTta (BCRP). Mogenute
NMo3BoSisiBaT OLEeHKa Ha pPoNifiTa Ha 3aMecTUTenuTe B CTPYKTypuTe Ha uacnepBaHuTe
conaBoHOMOM KATO HaW-CbLUECTBEHW 33 MHXUOUTOPHUA UM eceKT Bbpxy
TpaHcnopTHaTa akTneHocT Ha BCRP npu nekapcteBeHa Tepanus Ha pe3ncTeHTHU TYMOpPW.

4.2. [lpeaonoxeHn n Ooka3aHM ca HOBU HeuaeHTU(UMUMpPaAHM [O MOMEHTa ueneBu
NPOTEMHNU HaA TMPUPOAHM CbeAUHEeHUst OT Knaca Ha naBOHONMUTHAHUTE W
XMAPOKCUAHTPAaXMHOHUTE, C MOTEeHuuan Ha Bodeln CTPYKTypu 3a paspaboTBaHe Ha
NPOTUBOTYMOPHM WM aHTUOaKTepuanHu nekapctBa MNOCPeAcTBOM KOMOMHMpaH in silico-in
vitro noagxon.

4.3. 3BedeHu ca opurnmHarnHu kKracuyeckm u TpumepHn QSAR mMopenu 3a oueHKa Ha
aHTUpaguKarneH KanauuteT Ha MOHO- U MONMUAEHONHU CbeOUHEHUS B CTEXMOMETPUYHN
TecToBe C HOB noaxon, 6asupaH Ha knacudgpukaums Ha OH-rpynu KaTto peakTUBHU UNun
HepeakTUBHMU, KaTO € TeCTBaHa Knacuukauuss Ha cbeguHeHusTa c Tax. [lonyyeHute
KnacuurkaumoHHO-perpecnoHHn MOAEeNn ca C BUCOKa npeackassalla CrnocobHOCT.

4.4. V3BeageHu ca opurMHanHu Mogenu Ha B3aMMoOencTBUs Ha NPUPOAHN BeLLlecTBa OT
rpynata Ha canoHuMHute ¢ PPARY 3a oueHKa Ha KanauuTeTa UM 3a NoBNuUsiIBaHe Ha
MeTabonnTeH CUHAPOM.

4.5. AnHanusumpaHo e XUMUYECKOTO MPOCTPAHCTBO HA MPUPOAHN CbEeAUHEHUS,
B3aMMOJeNCcTBaLM CbC CyndoTpaHcepasn; oueHeHa e ponsAiTa Ha TOKCUYHOCTTa Ha
pasTBopuTennTe, U3NONI3BaHM HanW-4ecTo B in Vitro uM3cneaBaHMATa Ha NMPUPOAHM
CbeAuHeHus, ¢ uen noabop Ha Han-nNoaxoAALWMA pasTBoOpUTEn.



MpuvHOoCUTE noanomaraT NpUopuUTU3aLMATa Ha MOSEKynu OT MPUPOAEH Mpousxon C
noTeHuman 3a paspaboTBaHe Ha NekapCTBEHU KaHAMAATU, XpaHUTENHU OOoGaBKM UK KaTo
KOMMOHEHTN Ha HOBW (DYHKLMOHATHM XpPaHW.

5. Apyau Hay4YHU u Hay4YHO-MPUJIOXHU npuHocu (0Tpa3eHun B 26 nybnukaumm):

5.1. PaspaboteH e HoB QSAR mopgen, KOWTO NO3BONSAABa HaAEXAHO NPOrHo3upaHe
Ha MeMOpaHeH nepmeabunuTeT U CTOMALLUHO-YpeBHaTa abcopbums Ha nepoparHo
npunaraHMm OWOaKTMBHM cbeauHeHMA. MopenbT e BkMwyeH 0Oasata [daHHM  3a
anTepHaTMBHM MeToan Ha PedpepeHTHaTta nabopatopuss Ha EBponevckus cbho3 3a
anTepHaTMBMU Ha onuTute c XXUBOTHMW. https://joint-research-
centre.ec.europa.eu/laboratories-z/eu-reference-laboratory-alternatives-animal-testings_en.

5.2. WpeHTndmumpaHn ca HOBM BoAeM CTPYKTYpPU C MynTUTapreTtHo AencTBue
BbpXy NOBeYe OT eAWH €H3UM, BbBlie4eH B HeBpoAereHepaTUBHU 3abonsiBaHuA n ca
NPOrHO3npaHn TexHu bapmakokmHeTnyHn (ADMET) cBoncTBa.

5.3. WU3ACHeHM ca MexaHM3MM Ha AeMCTBUE Ha CblUeCTBYBalUU U HOBU fieKapcTBa U
€ NnoanoMorHaT HaCoOYeHUAT AU3avH Ha HOBM OMONOrMYHO aKTUBHU CbEeOAUHEHMS,
cpeq TAX: MHxMbuTopu Ha Y[O®-rniokypoHo3unTpaHcdepasa; MHXMOMTOPU Ha LUTOXPOM
P450; uHXMBUTOPU Ha €H3MMa LUMKIOOKCUreHasa; MHXMbUTopu Ha peuentopa Ha
enuagepmanHus  pactexeH dgaktop (EGFR), Braf npoTteuHa, cybctaHumm c
aHTUTYOEpKyNo3HO  OEeNcTBMe;  HECTepoMgHM  NPOTUBOBBL3MANMUTENHM  NEeKapCTBa,
B3aMMOAENCTBALLUN C MNOMMBUHUNUPONUAOH; HOBO MPOM3BOAHO HA MPOTMBOTYMOPHUS
npenapat Doxorubicin. N3BegeHn ca n mogenu Ha nNpoTenHU, CBbpP3aHn C perynupaHe Ha
cbpaeyHaTta genHOCT KaTo MMo3nH u ZASP.

5.4. Passut 1 BanuamsnpaH e codTtyep cbCc cBOGOAEH AOCTHLM 3a MNOCT-AOKUHI
ONTUMM3ALMA Ha MNPOTEeUH-NIUraHOHU KOMMJEKCU, KOATO MOo3BoNisiBa npeuusnpaHe B
N34MCNABaHETO Ha CBbP3BALLMTE EHEPrUN MeXOy NUraHauTe U NPOTEUHUTE C OTYMTaHe Ha
pasnuyHM HMBa Ha PFIEKCUBUITHOCT Ha NPOTEeUHOBaTa MOMEKyna, KakTo U NpUCbCTBUE Ha
BOAHM MONEKYNU U MeTanHu MOHWM B MecTaTa Ha B3aumopercteue. MNMnartdopmarta mma
npakTuyecka CTOMHOCT 3a BMpTyarnieH CKPUHUHI Ha OMONOrnYecKn aKTUBHMU
CbeOWHEeHUs1 NO OTHOLUeHUSsI Ha BCAKAKBM TapreTHM npoteuHuU. PaspaboTkata e Ha
cekumsa ,QSAR 1 MonekynHo wmogenupaHe® ¢ pbkoBoauten npod. TaHa [leHyeBa
CbBMECTHO C Konern oOT VYHuBepcuteta JOuapo® wn INSERM  (®paHums)
http://drugmod.rpbs.univ-paris-diderot.frfammosHome.php).

6. Hay4yeH npuHoc ¢ Mmemodosio2u4ecka cmolHocm (oTpa3eH B 5 nybnvkauun):

N3cnegBaHu ca kopenaumm Mexay OueHBbYHU PYHKUUWU, UMMNEMEHTUPaHN B KOMepcuaneH
1 cBOBOAHO-AOCTBLMNEH cOPTyep 3a Uenute Ha CTpyKTypa-6asmpaHu mscrnenBaHus (SOKUHT
N BUPTYaneH CKPUHWHI) Ha BMONOrMyeckn akTMBHMU MOMEKYNM C HOB MeTO[ 3a u3crneaBaHe
Ha B3aUMOBPbB3KU MeXAy KpuTepuwu (T.Hap. UHTepKpuTepuaneH aHanwus, npeanoxeH oT
akag. Kpacumup ATtaHacoB). [MpMHOCBLT MMa 3HayeHue 3a pauuoHaneH noadop Ha
noaxoasiy oueHbYHU (PYHKLMU MPU OOKUHT U BUPTYarneH CKPUHWUHI M nognomara
onTMMM3aLMATa Ha U3YMUCIIEHUATA.



Apyau npuHocu

o MopgenHute wu3cnegBaHuss Ha peguua  OUMONOrMYHO  aKTUBHUM  CbeAUMHEHUS,
CVYHTE3UpaHN N TEeCTBaHW OT KOMern OT PasfvyHU UHCTUTYTU U YHUBEPCUTETU Yy Hac u B
yyxbuHa (kato WHcTUTYyTUTE no MonekynsipHa 6wuonorus, no Hespobuonorms u no
mMukpobuonornsa Ha BAH, XTMY, ®apmaueBTtuyeH cakyntet Ha MY-Codus, yHnBepcnteTm
B Mepmanusa, ®paHumusa, Utanusa), ca gonpuHecnn 3a pasBMBaHETO Ha LUMPOKa Mpexa oT
Hay4YHU CbTPYAHUYECTBA C KONEKTUBU OT PasfiMyHN aKkafAeMUYHU UHCTUTYLIMM Y Hac m
YyyXKOMHa, NOCpPeACTBOM KOMTO CE€ OCbLUECTBABA CUHEPruabM U edPeKTUBHO
KOMOMHMpPaHe Ha MOAENTHU U eKCNepUMEeHTalNHN uscneaBaHus.

o [MpeobnagBawarta 4act oT u3bpoeHnTe No-rope NPUHOCKU ca MOrlyYyeHn B pesynTtaT
OT KOMEKTMBHMA Tpyd Ha 4neHoBeTe Ha pbkoBoAeHaTa OT MeHe cekums ,QSAR u
MornekynHo modenupaHe“ (no 2023 r.): npod. A-p MBaHka Llakoscka, npod. a-p Tana
MenueBa, . ac. a-p Urnuka Jlecurapcka, rn. ac. g-p Mepunud An Wapudp, A-p AHTOHMA
HokeHpxkmesa, MNeTtko Anos u [ecucnasa Xepesa. B rnaBa oT kHura, nocseteHa Ha 150-
TaTa rogmwHuHa Ha BAH, e nybnunkyBaHa o630pHa ctatma, obobLuaBaly NOCTMXKEHMATA U
pesyntatute Ha cekums ,QSAR u monekynHo mogenupane“ (Pajeva I., |. Tsakovska, T.
Pencheva, P. Alov, M. Al Sharif, I. Lesigiarska, D. Jereva, A. Diukendjieva. In silico studies
of biologically active molecules. In: Research in Computer Science in the Bulgarian
Academy of Sciences (Ed. K. Atanassov), Book series: Studies in Computational
Intelligence (Ed. J. Kacprzyk), Springer, 2021, 421-451. ISBN 978-3-030-72283-8).
Cb3pnaBaHeTo, pa3BUMTUMETO U MNOCTUXKEHUATa Ha cekuus ,,QSAR u MosiekysiHO
modenupaHe”, nbpBaTta TakaBa B BAH u nnoHepcka 3a cTpaHata, cuuTtamMm 3a Ham-
rofIAMOTO CU NOCTUXKEHME.

MpunoxeHus:
e [lybnukauum Ha aBTOpa No nNpuMHocUTe
e LlntupaHusa ot gpyru aBTopu B Nogkpena Ha npuHocuTe
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