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llporHos rIOroAbI 6ul n ocra€rc.s o4Hofi r.r3 caMbrx cJrox{Hbrx rr BalKHhrx

Mereoponorl4rrecKl4x npo6levr B Iuuponofi MereopoJr ortrkr kr oco6eHno AIrfl

rlrlpoMereoponorrrqecKLlx cnyN6 crpaH, pacrroJroxeHHbrx B ropHbrx pafionax, rge
qacTble rI He rIpeAcKEI3bIBaeMbIe olacHbre MeTeopolon{rrecKrre flBIIeHLIfl,OK€BbrBaroT

cyulecTBeHHoe BJIII.IHLIe Ha SKoHoMI{Ky }I co3AaroT rrocTorHHbre yrpo3br )Kr43Hr{

Haceleunx. B nocJIeAHLIe roAhl HaAexAhr Ha yJrf{ueHne KaqecrBa nporHo3a

ocaAKoB B TaKI{x pafionax cBfl3aHbl c coBeprueHcrBoBaHueM rI4Apo.{LrHaMI4qecKux

KoMtlbrorepHblx uo4elefi arnroc$epu. B pa6ore klcaesa 3.K. rpeAcraBJreHhr

pe3ynbrarhl aBropa no pa3pa6orxe lI BHeApeHr.rro Merolr4Kr{ [porHo3a [oroAbr Ha

ocHoBe TLIApoAI{HaMI{qecKoft uoAelu Am reppuropulr TsHr-Illasr. 3ro no3BoJrrer

cqr.rrarb ALrc c epr arlr{o HHyrc p a6 ory klc aesa 3 . K. arcryanrH o fi .

AHa.r[s coAep]r€Hua pa6oru

yKulshlBaercf, ocHoBHa.fl IIeJIb pa6oru - 3To co3AaHr{e Ha ocHoBe Me3oMacrura6nofi

rLrApoAlrHaN4z.recKofi MoAeJrr{ WRF

M oAenzp oBatrvrfl., n o3Bon.f, Iorqefi nosbrcllTb

Pa6ora cocror{T r43 BBeAeHLrfl, rrflTr4 rJraB 14 3aKJrrcrreHrl.f,.Bo sneneHun

rl4ApoAl4HaN,ru.Iecxofi cucreMbl

KaqecTBo KpaTKO- r{ CpeAHecpoqHbrx

rlporHo3oB ocaAKon n Kvprzscxofi pecny6nzxe. 3ro oqeHb Aocrofina-s ueJrb, TeM
6olee, qto 6olrlllat qacrb reppnropuLr crpaHbr 3aHraMaror ropbr llaurpa u T.sHr-

TTTaHg, a Ao

NOJIBOBAJII4Cb

paoorbr aBTopa [pofHo3rrcrbr fragpouercnyx6u Kuprzrzz

rlpofHo3aMr{ sapy6exHrrx IIeHTpoB, frJroxo ollrcbrBaroqraMr4



cJIoxHbIfi peJlbe0 reppllropl4u. Co3Aarb rr4ApoAuHaMuqecKyrc MoAeJrb oAHoMy ((c

HyJIt) ceroAHII HeBo3MoxHo. ,{axe ecJII{ HaA co3AaHHeM Molelu pa6oraer qelrrfi

KOJIJIeKTI4B, TO tlpoqecc oqeHb cJIO)KeH, AnkITeJIeH 14 He BCefAa rapaHTlrpoBaH

xopouufi pe3ynbrar. lloetouy ceroAHrr MereoponorprqecKne cnyx6rr crpaH, rAe

orcyrcrByrcT AaBHI4e uapa6omz rro n4ApoALIHaMrEeecKoMy MoAeJrr{poBaHlrro

aruoc$epHblx [poqeccoB, Bcryrlaror B MereopororyrrrecKr{e KoHcoprlr4yMbr Lrnu

aAanTIdpyIoT, HaXOAf,IIIUeCf, B OTKpbITOM ,qOCTyne rLIApo Au:flrAMvIrleCKI4e IuOAerut. B

Hacrof,Ir{ee BpeMf, Mo.qenb WRF (Weather Research and Forecasting model)

{BJI-'Ierc-II, BepotrHo, nau6olee rrorlyJlrpnofi lls cso6oAHO paclpocrpaHseurrx. 3ra

cl{creMa rIrIcJIeHHoro rrporHo3a noroAbr, co3AaHa BecbMa rnalusuqupoBaHHhrMkl

I4ccneAoBareJIflMLI NCAR, NOAA, NCEP. V naoAenz WRF I{Meercr 6olrruofi

uaOop Bo3MoxHux xonSurypaqnfi AJrtr Hacrpofixu rroJrb3oBareJreM, o6uupHoe

coo6IqecrBo 3aperllcrpl4poBaHHbrx rronb3oBarelefi r{ [ocro{HHo 4eficrByroqafl

TexHI{qecK€uI rloAAepxffa. 3ro Aelaer MoAeJn y4o6Hoit gttr_rrpr{MeHeHLrflrro BceMy

Mllpy v o6ecneq[saer cpaBHlrMocrb pe3yJrbraroB pa3rr4qHbrx rlccJreAoB attwit.

O4uaro aAallralll4s WRF K HoBoMy penroHbr Bcerra sBJrrercf, cepr€sHofi uayrHo-

npaKrl4qecxofi npobleuofi. IrlueHtro ora npo6leua r perreHa Llcaerrr6a 3.K x
orncaHa r{M B paccMarpusaeNaofi Ar{cceprarluonHofi .

B nepsoNa pa3lene ALIccepTarJW, cocroflrr{eM kr3 verupex naparpaoon,

rlocJleAoBareJrbHo tIpuBeAeHbI KparKkIe o6sopu AocrlrxeHufi, s o6nacru BluflHuA

rop Ha MereopoJloruqecKLle IrOJUr, ypoBHr coBpeMeHHbrx qlrcJreHHhrx [pofHo3oB

AnfI ropHux o6lacrefi, xapaKTepLIcrr.rK Me3oMacrura6nofi MoAeJrr4 WRF, npuuarofi

3a oa3oByro B I4ccJIeAoBaHr4r4, a TaKXe AaHo KparKoe onucaHpre Susuxo-
re orpaszqecKrlrx Lr KJrr4Marr.rqecKr{x o co6 eunocrefi Teppr.rropr4u.

Bropofi pasael. caurrfi 6orsurofi rro o6r€uy, nocnarqdn orrrlcaHlrro

Mero.qI4KlI I4 pe3yJIbTaTOB rIpOBeAeHr4.S 3KCrepr4MeHroB IIo HacTpofixe uo4enz WRF

K 3aAaHHoft reppzropl4ll. Ouprcanrr AeraJrlr Hacrpofircr{ MoAenra Ha pergon, ua6op

vts 31 cranqurl' AaHHbIe Koropblx [pr{BJreK€urr4cb Anfl. acctrMr{Jrf,r{xu n oueHKr4

IIpO|HO3OB, MeTOALIKa I43fIOHLI{ IIyBCTBHT€JIbHOCTII MOAeJTH K 3aIaHI4IO

reoQnsuuecKl4x xapaKTepllcruIK Tepplrropr,ru. B oroM pa3Aene paccMorpeHbr



Bonpocbl a) nnunnut [pocrpaHcrBeHuoro rrrara 3aAaHufl,reo$usuueccKr{x AaHHbrx

Ha pe3ynbTaThl IIporHo3oB c p€lsHhIMLI IuaraMLI rro [pocTpaHcTBy; 6) Ha ocHoBe

cpaBHeHLIt pe3ynbraroB [porHo3a rro TeMrreparype, AaBneHwo, cKopocTrr Berpa Lr

ocaAKaM Ant qerblp€x nu4eleHHblx aBTopoM KrlrMarr{rrecKr4x pafioHon Kvprusuu,

BbIopaHbI HaLInf{[rI4e napaMerpvrga\uu KoHBeKrIr4r.r vr uurpoQz3r{qecxr.rx

rpoqeccoB AJrr pa6ouero BapuatTa MoAeJrr{.

B tperreu pag.uele [prlBeAeHbr pe3ynbrarbr rrr,rcJreHHbrx gKc[ep]rMeHToB rro

nu6opy HallJlfrlxero ua6opa [apaMerpuza4uit Arrfl oKcrrnyararryu MoAejrr4

rlporHo3a. 3ro neo6xogzMo, rlocKonbKy B ycnoBrl.rrx HeJruHefiHrrx B3ar.rMoAeficrsuir

orIncbIBaeMbIX lpoqeccoB He o6xgaremno Bo3Mo]KHo cHkrxeHue roqHocrr4

[porHo3a [pLI HecoBMecr]IMocrr,r orAeJrbHbrx cnoco6os napaMerpvrsarJr4tr. 3Aecr

npuueHEH opr{rllHaJlrurrfi MeroA cpaBHeHr{r 3uaqeHnfi nepeueHHbrx B y3Jrax c

nau6onee rIoAXoAf,nILIMLI no xoeSSrlqueHry Koppenflrluu 6nuxaiutrlrvru y3naMr4.

Kpovre roro, yKa3aH cuoco6 KoppeKTlrpoBKlr pe3yJrbraroB pac.rera c yrerol,r

pa3Hocrl4 Bblcor B y3JIe u Ha craHrlr{}r. O6uapyxeuo ruo6onrrrnoe f,BJreHr{e

3aBbIIrIeHur pac'reruofi TeMneparyphr B y3Jre [pr{ Bbrna1LeHuu ocaAKoB, a rarcKe

rloKa3aHo' qro B Me3oMacura6Hoft MoAenI{ cJreAyer f{rlTbrBarbBrrnrsHue 3areHeHr4fl

coJrHrla pelreQovr B orAeJrbHhrx y3Jrax.

rlapaMerpvr3arrlrfl, lorpaHuqHoro cJror EyNo-JIaKape, [ocKoJrbKy, [o MHeHr,rro

aBTopa Aucceprarpn, LrMeHHo oro neo6xo4lruo rnfl

rrpr{3eMHofi revrneparypbr B pf,Ae roqeK. ,,ftx eroro uyr€ira

B qerseproN,I pa3.qere yrotlHsercfl u a1arrrlrpyercs K MecrHbrM ycJroBlrtrM

ynyqueHr4.f, rrpofHo3a

npoBeAeHr4r qr4 cJreHHhrx

sKclepI4MeHToB c oqeuxoft I{3MeHeHLIt roqHocrl{ nporHoaa nu6paHhr onTr.rM€urbHhre

An{ MecrHbIX ycnoBufi napatvterphl B 3aBr{cr4Mocrsx Ar{ccl,rrrarlnu n roeSSzqr4eHra

TYPOYJIEHTHO CTI{ OT sHEPf I4I.I 14 MACIIIT A6 A ryP'YJICHTHOCTI{.

rkrur-rcru on[cblBaer p$yJrbrarbr aBTopa rro ycBoeHr4ro B MeroA]rKe

fI4ApOAI4HaMIzttIeCKOfO rlpofHo3a npr{3eMHbrx MereopoJrofr{rrecKlrx AaHHbrx c 31

craHIII4lI Knpru:ult, Koropble He BXoAflT B cr4creMy Me)K.(yHapoAHoro o6ueua. [pn
3Toro aBTop I{crIoJIb3oB€uI MeroALrKy rpexrvrepnofi accuvrkrrrflrlvru AaHHbrx.

floragaHo, qro accIlMI{JLf,II}IrI AaHHhrx rleJrecoo6pasua An.f, [porHo3oB na24 .qlaca,



Taruru o6pa:ona coAepxaHr.re Ar{ccepra\uu rro3Boirser noH.f,Tb, rrro aBTop

co3A€ul IIonHyIo nporpaMMHO-TeXHoIOfI,IrIecKyIO JII4HLIIO AJIq qHCIeHHOTo

Me3oMaclura6noro lrporHo3a rloroAhr rro repplrropr.rr4 Knprusuz. 3ro orreHb

6olruroe AocrIDKeHHe I4 cBr4AereJrbcrBo nrrcorofi rcnannsuxaWVaBTopa e o6racrz

rIpHKnaAHoro MareMarl{qecKoro u [porpaMMHoro o6ecne.{eH[s

MeTeopoJroflrqecKofo rrpofHo3r4poBaHr{r.

B sarcrro'reHr4u [epequcneHhr ocHoBHbre pe3yJrbrarrt pa6orrr.

KourcperHoe JrrrrrHoe yqacrrre aBTopa B rroJryrreHrru pegyJrbraroB

AnccepTarIrrH

Bce upune4€uHue B Alacceprarlzu pe3yJrbrarbr rlorryqeHbr rua6o JrrrrrHo

aBTopoM, nu6o BbITIoJIHeHbI B coaBTopcrBe, npzv€vr AuccepraHT flBIrAIrcfl

ocHoBHbIM I{crIoJIHI4TeJIeM B TBopqecKoM KoilJreKTr.rse. CreAyeT rrplr3HaTb pa6ory

I4c aesa 3. K. canro crof, TeJrbHbrM rrc cJre.rloBaHkr eM.

Crenenr AocroBepuocrr{ pe3yJr braroB rr poBeAdnnux nccJreAoB auuit

Pa6ora onl4paerct Ha MHoroKparHo rrpoBepeHHyro B pzr3rLrqHbrx ycJroBkrflx

KoMrlblorepHyro MoAeJIb rlrlcJreHHoro rrporHosa WRF. Bce KoppeKTr{Bbr K MoAenkr

BHocHJII{cb B ,{orrycrllMbrx paspa6or.rkrK€lMkr npeAeJrax. Bce orIeHKr4 pe3yJrbraroB

SKCTIepLIMeHTOB npOBeAeHbI c [pr'TMeHeHueM crurucrLlqecKLlx MeroAoB U pacueron,

Ha 6ase apryMeHTl4poBaHHbrx r{cxoAHbrx noloxeHufi u KoppeKTHoro

I{crIoJIb3oBaHvs. MareMarl{qecKoro ailnapara. Ha erou ocHoBaHI{Lr Mo)KHo crr}rrarb

r4x AocToBepHbrMr{.

Oqenrca HoBrr3Hbr rr rr parcTrr.recKofi 3HarrrrMocrrr

B raqecrBe HoBbIX HarlHo-[paKTr4qecKrrx p$yJrbraroB MoxHo orMerrrrb

cneAy}orqv e rroJrorreHlrfl :

1. Anroponr co3AaHa Lr BHeApeHa B oneparzBrryro [paKTr{Ky MeroAr.rKa

Me3oMacllTaoHoro H4ApoALIHaMr4qecKoro nporHo3a rro reppr4TopuuKupruguu.,Ha

ocHoBaHLII{ 3TOI4 MeroALrKr4 AOCTLT|HyTa OrrpaBAbrBaeMocTb npofHo3oB

TeMrleparyphr, cKopocrll Berpa u oca.{Kos Ha 1-3 cyrK}r, npeBbrruaroryasg0o/o.

2. Paspa6oraHa kr BHeApeHa aBToMaru3r.rpoBauH€ur MeroAr4Ka neprE$zraqzu

p e3yJrbraroB rprAp oAr{HaMr{qecKr{x rrpo rHo3 on n Kzprn:uu.



3. Paspa6oraua n BHeApeHa cr{creMa ycBoeur.rr AoloJrHr{TeJrbHbrx

MereopoJlorlarlecKl4x AaHHbrx, rroJr) raeMbrx Ha repplrropr{u Kupruoulr u He

BXOAfIIIAX B OCHOBHOfi NOTOTC AAHHbIX, ICTIOJIb3YEMbIX HA BXOAE S WRF.

4. flpone4eHa al;arrrar\ufl MoAeJrr{ WRF AJrf, naz6oree vcneruHofi

sKcnJlyaralJlan Ha reppl{roprrr4 KnprnsrEz. Mfl qero npoBe,{eHhr rrrrcJreHHbre

IIO CpaBHeHr{ro [pofHo3oB

loAceToqHbIX [poqeccoB vr

c pa3rr{rrHhrMr4 ua6opauu

or6opy nan6onee ycrerrrHhrx

pa6orrr BburBJreHbr Ba)KHbre perr4oH€rJrbHbre oco6ennocru

B3al{MoAeitcrsnfl. KpyrlHoMacrura6Hrrx arvrocQepHbrx rroroKoB c r.opHbrM Maccr{BoM

Lr ropHo-AoJILtHHbTMI{ III{pKyJrrIIvrflMu. Oupe4el€n cnoco6 KoppeKTr.rpoBKLr

rlporHo3oB B cropoHy yJlfrmenlrfl, ga c.r€r pa3Hocrr{ Bhrcor y3noB cerKr,r 14 rryHKToB,

Anr Koroprrx ne4€rc.f, orIeHKa rrporHo3a.

3anreqanrrff rro Arrcceprarlnonnoft pa6ore

He cnaorpx na o6rqyro [oJlo]Kl{TeJrbrryro orIeHKy pa6orrr, cJreAyer BbrcKa3arb

p.f,A 3aMeqanuit.

1. "feoQu:u.recKne" [apaMerpbr, 3aAaBaeMbre B wRF rro ,{aHHhrM

feolornqecr<ofi cnyx6u CIUA cJreAoB€uro 6u rroKa3arb Ha Kapre r4 orleHr,rrb r.rx

npI4eMJIeMocTb rlo cpaBHeHruo c,llMelouluMucfl.AaHHbrMr4 fia4poryreTeopoJroria.IecHofi

cryx6rr Kuprusuu.

2. Ocrannser B HeAoyMeHpII,r olprcaHr4e rrpocrpaHcrnennofi AlrcKperlrsa\uu

r{cxoAHhrx AaHHhrx, napaMerpoB r{ MoAeJrI4. Ha crp. 35. yragaHo, rrro HaqarbHbre

AaHHbIe 6epyrca c uraroM 1 rpagyc. feo$usnqecKue rapaMerpbr, KaK yK€BaHo Ha crp

37, nzxrst c rraroM 30 cexyn4. Bu6pannrrfi ruar cerKr{ MoAeJrra - 5 rcu, r.e 6onrure

rIflTH MI4Hyr. flpz srou yKa3aHo, tITo gKcrrepraMeHThr AeJranr4cb 6es rerecKonr{3arlr{r4,

T.e. ucxoAHble 4aHnsle 6uma [pollHTeprroJrrrpoBaHbr Ha ceKTy c rraroM 5 rru, a

reo0n:ruecKlle AaHHbIe, Koropbre He rroJrHocrbro rrpeAcraBr.rMbr na nu6pangofi

cerKe, AOJDKHbI 6unn BbI3bIBarb Bo3HI{KHoBeHLre noAcerorlHbrx IrryMoB, np}rBoAl,rrb

K H€LnoXeHVIo qacrot. llo MHeHI4Io aBTopa oT3bIBa, B 3ToM HarIpaBJreHkrLI HyXHo

npoBOAI4Tb AOIOJIHLIT€JIbHsIe OI{eHKLI. BOSUOXHo, CJIeAOBaIo 6sl OrpaHrrqllTbg;r B

9KCrrepI{MeHTbr

napaMerpuzat4uir

Ha6opon.

5. B xoAe



MOAeJrr4 rrrar 18 KM kr LlorroJrb3oBaTbcooTBeTcTByroque [peAcTaBJreH]rt

reoQu3l4r{ecKux [apaMerpoB c ruaroM 10 yrnonbrx Mlrrryr. 3ro [o3BoJr[rJro 6u

npoBecrl{ }I TeJIecKonLI3arIr{ro ucxoAHbrx AaHHbrx c I rpa4ycalna 0.5 rpanyca n 10

MLIHyr,'mo 6oree coorBercrByer peKoMeHAarllrfl M uo 3KcuJr y arar\uvr WRF.

3. I.nx AeMoHcrparrutr KaqecrBa pe3yJrbraron pacu€ron a pa6ore Iurporo

LIcrIoJIb3oBaHbI ra6nzqu oIIeHoK. OAuaro rrpu cpaBHeHLI[ orIeHoK oKa3brBaercf,, qro

pa3nu.rLrfl. Mexqqy HI4MII B 3HaqlrreJrbHoM qrrcJre cJrfraeB MaJrbr. flpn erorr,r He 4adrcx

HHKaKI{x xap aKTep H crI{K cr arLrcru.r e c rcofi 3Haqr4 M o cr}r 3Ttrx p as nuuuit.

4, Henoroprre AByMepHbre KoMrrbrorepnbre uso6paxenns,p$yJrbraroB He Aaror

AocraroqHo xopollleft prtmocrparlur,r K cAeJraHHbrM rro HraM BbrBo4a. Hanpr.rMep, pnc.

2.72 aotxeH npoAeMoHcrpLrpoBarb BhrBoA o roM, rrro rpexKpar*a;_reJrecKorrusa\us.

Ha cerKy 5 rrra u pacu€r cpa3y Ha cerKy c ruaroM 5 Hrra [pr,rBoAr{T K He3Harrr{TeJrbHbrM

pa3nvrrLrflM B rlpofHo3e ocHoBHbrx BeJrLrquH. Ho, Ha B3rJrf,A aBTopa or3blBa, pucyHoK

AeMoHcrpl4pyer pa3nvr'lufl, a crerreHb rax (cyrqecrBeHHocrrD) cneAoB€rJro 6u orleHrrrb

KOrI4qecrBeHHo. Teu 6onee, rITo Bo3Moxuocrb reJrecKo[rr3arluvr flBurflercs cl,urrHofi

cropoHofi WRF, a rtpflMa-fl I{HTepnoJurrllur Harr€ubHbrx AaHHbrx Ha MeJrr(yro cerr(y

o6rrqHo He ecrecrBegHo cI{JIbHo crJrDKI{Baer noJrf,.

5. llpzueneune 6onrruux ra6nrq orIeHoK AeJraer xpafine neyAo6nuna

cpaBHeHLIe poJIpI rapaMerpusalqzft' Haupruep, orurE6xu nporHo3a npn nyrurefi z

xyAruefr napaMerpu3alluu AaHbI n ra6ruaqax3.2 n3.3.lloro.re.rHoe cpaBHeHr{e orlax

ra6lprq 3arpyAHLITeJIbHo. C.neAonano 6u nplrBecrlr, no rpaftnefi rvrepe, pa:|Hocrr{

KJreroK, vrru [arb Apyrve o6o6qaroqrre orIeHKu.

6. C yArdBJreHr{eM Bocrrpr4Hr4Maercf, Tor Sarr, rrro cpeAlr ypanHenufi,

onl{cblBaloqux napaMeTpl{saql,Ilo norpaullqHoro cJror Eyxo-JlaKape, npr,rHf,Tyro

aBTopoM AI4ccepTaIIuIo 3a JIfrIIIYo AJLI cBoI,IX ycJroBr.rfi, ner 3aMbrKaroqero cHcTeMy

yp aBHeHrs AJrr Macrura6a eneprurE ryp6yneurHocrr4.

7. B u.f,toi\a pa3AeJIe upu onpe,qeJreHrru MrrrHr{Mrr3rlpyeMoro Qynrquonura (5.1)

r4cnoJrb3oBaH He oupe4elennrrfi AErJree (oueparop na6mo4enuir>> H.

8. lloua4arorcr opQorpaQlr.lecrrae orur.r6rcu.



3arcmo.IeHlle

Pa6ora rBJlf,ercs 3aKoHrleHnofi u BbrrroJrHeHa aBTopoM caMocrorreJlbHo Ha

BbrcoKoM HalrrHoM ypoBHe. llpone4enHue Ha)rurHbre r{ccJreAoBanprs. Mo)KHo

xapaKTepr{3oBarb KaK Hafrno o6ocnosauHhre paspa6orrn, o6ecne.rnBarou{ve

peIueHI'Ie saxHoft [pI{KJIaAHofi saAa.rr{: co3AaHr{e rexHororLrqecKoro KoMnJreKca

rl{ApoAl4HaMuqecKoro [porHo3a rroroAbr Anfl Kupru:urE. flpe4craBJreHHbre B

pa6ore IICCJIEAOBAHNfr IIPCACTABIflIOTCS AOCTOBEPHbIMLI, A IP}IBOAI{MbIE

p eKoMeHA al\uv -o 6ocHonaHHbrMlr.

.{uccepral{I4oHH€ul pa6ora Hanuca:na rexHzqecKn rcnarnQuqr{poBauHo n

aKKyparHo oQopnalena.

ocnosHsre gralhr pa6oru, BhrBoAbr u pe3yJrbrarhr npeAcraBJreHbr B

anropeQepare.

Hecuorpr Ha BbIcK[BaHHhre 3aMeqanl{t, Mox(Ho 3aKJrloqr{Tb, rITo
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2 5 . 0 0. 3 0 - MereopoJrorr{.s, KJrraMaroJr orLrss alpoMereopoJrorurr.

,{orrop reorpa$r,rqecKr4x HayK, upoSeccop

Pycull Irlropr Huronaesn.r

198262, ClI6, yr. JI€nu 1, s. 10, +79214282228, i.rusin@spbu.ru,

upo S eccop ra0 e4pbr KJrlrMaroJrorlrr4 Lr MoHr{ropnHra o{ppKaroqefi cpe4u

r4nczuryra Hayx o 3 evrne C anrcr-llerep6yprcKoro f o cy,uap crBeHHoro

Yuunepczrera

2 4erca6px20l7 r.

-'ru
I OJILIKOBa,


