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B IrocJle.qulre ABa Aegsrr,urer[, na6mo4aercx gna.rrrremHrtfi pocr KaqecrBa

cpeAHecpoqHbrx r.r KparrocpotrHbrx qucJreHHbrx rrporHo3oB rroroAbr. 3ro o6rscHrerc.fl (1) perxuna

BO3paCTaHLIeM MOIIIHOCTLI KOM[bIOTepOB, IIO3BOJISIOqI,IM I{CIIOJIb3OBaTb BbIcOKoe

rpocrpaHcrBeHHoe pa3perrreHr,re, 6oree no4po6nyro (foprrayruponry SusuqecKr,rx rpoqeccoB r,r

MHoroMacmra6urrft [o.{xoA; Q) KoJroccaJrbHbrM yBerr,rqeH[sM o6r6ua ua6ruoAaremnofi
un(foplaaqvu fi pEL3BLrrueM MeroAoB eE accuuuilfl\vrr; (3) coneprueHcrBoBaHr4eM MeroAoB

o6pa6orru E rrpeAcraBJreHrr rrporuo3lrpyervrofi un(fopnaaqnu (uocrnpoqeccuura).

Teru ne MeHee rIoH.f,THo, qro uporHocrl,IqecKue MoAeJII,I HI,IKorAa He craHyr coBeprxeHHbr

u34a MHoroMac[rra6nocrn u ueruneftuocru aruocifepurx rrpoueccoB Lr neug6eNnrrx

norpelrrHocrefi anroprrrMoB (pusuuecxoft naparvrerpu3aL\uu atuoc(fepnbrx [poqeccon. ,{axe
rpsAyulee yBeIuueHLIg MOIIIHOCTLI KOMIIbIOTepOB He IapaHTLIpyeT KapAI,IHaJIbHOTO yJlyqmeHilt

nporHo3a r.r3-3a cJroxHocrr.r MeJrroMacrrrra6nux (fusu.recxux [poqeccoB. flpegcranreenafl,
pa6ora KaK pa3 HalpaBJreHa Ha pa3pa6orry HoBbrx MeroAoB rrocrrrpoqeccuHra, ocHoBaHHbrx Ha

MoITIHoM I,r yxe xopouo paspa6oranuoM annapare uefipoHHbrx ceteft (Neural Networks).
Oaxt[.recru gro HarIpaBJreHr.Ie rro3BoJr.,rer ]rc[oJrb3oBarb .{.rrfl yryrrrrreur.rs [porHo3a orpoMHyro

npeAlnecrByroqyrc uu(foprraaquro, Koropyro He ytrr.rrbrBrrJrr.r flporHocrntrecrlre MoAsrr.r.

Hecronrxo cJIoB o roM, rrotreMy aBTop AaHHoro or3brBa, pa6omroqero [ocJleAHr,re roAEI

s o6nacru (fr.IsuxrE oKeaua r.r, B qacrHocrr,r, MoAeJrHpoBaHHf, r.r nporHo3a BerpoBoro BoJrHeHfifl,

corJraclrJrcfl orIeHHTb pa6ory, nocnrrqdnuyrc [ocrrrpoqeccr,rHry arrraoc(pepuoro flporHosa. B
reqeHr.re 13 rer x pa6ora-n B rporHocrr.rqecKoM rlenrpe NOAAAIWS (National Weather Service),

rAe MHe flpulrrJlocb 3aHllMarbca pasuoo6pasnofi pa6orofi, Haqunasc peMoHTa orAeJrbHbrx 6ror<on

cpeAHecpoquofi aruoc(lepuoft Mo.qenfi MRF, Mo,qeJrr{poBaHr.reM oKeaHa r.r yqacrueM B co3AaHl,rta

BceMIapHo rgsecrHoft MoAenr{ nporHo3a BerpoBbrx nonu WAVEWATCH. C rcxnuxofi Neural
Network MeHf, rIo3HaKoMr.rJr oAuH r,r3 rrr{oHepoB srofi gexreJrbuocrrr B.M. Kpacnonolrcrufi. -fl

npeAJIoxLrJr KpacuonorbcKoMy nopa6orarr co unofi u X. TomuanoM HaA co3AaHr.reM sKoHoN{Hofi

cxeMbl pacudta uHTerpaJra Xaccenruauua, onlrcbrBaroqero efrSerr uelunefinrrx
ssauN,IoAefictsufi B BerpoBbrx BoJrHax. Sror a-nropraru 6nrr paspa6omu Ha ocHoBe rexHoJrorr{lr

Neural Network, lI oH AaJr orpouuufi e(f(fenr: pacudrrr ycKopr,rJrr,rcr 6oree qeM B rbrcrrry pa3

npaKTuqecru 6es rlorepl{ TotrHocrr,r. .{aaee gra xe rexHoJrorus 6lc,rra HaMr.r }rcrroJrb3oBaHa rlrfl
an[poKcHMaIIu]I anroputirra pacuera paqna\voHHbrx crreKTpaJrbHbrx floroKoa n aruoc$epe. 3tu
rt MHoroe Apyrl{e pe3ynbrarbl 6rtru olrrcaHbr B MoHorpa$uu KpacHolonbcKoro, rEs4auuoft

H3AareJrbcrnou Springer.

,{uccepraqur BrrKosa [ocBsrrleHa rrp]rHrlr.r[uanbHo ApyroMy suAy r.rc[oJrb3oBaHlu
TexHoJlor[n Neural Network. B yuouxnyrbrx Bbrrrre upr{Mepax 3aB}rcr,rMocrb Mex.qy o6rerraura
6rua uomrocTLlo c$oprvryirr,rpoBaHa, TaK qTo pa6ora cBoAr.rJracb K a[flpoKcr{Marluu cJroxHoro



anroprrrMa c rleJrbro Kap,qr{HanbHoro ycKopeHufl BbrtrucreHr.rfi. 3ro naupanJleuue aKT}IBHo

p&lBr{Baercfl, Ho ocuoBHbre npr,rJroxeuilx NN, KaK r{ perleH3upyeuat pa6ora, HalpaBJIgHbI Ha

oTbrcKaHr.re 3aBr,rcr,rMocTr,r MexAy rrepeMeHHbrMr.r cJroxHofi crpyrrypu, upuudu csoficrra srofi
3aBr,rcr{Mocrr,r ocrarorcff Her,I3BecrHbrMr,r. flpe4uonaraercfl, uro o6pa6orKa AaHHbrx nporHo3a

rro3BoJrfleT rroBbrcr{Tb ero TorrHocTb r.r pacuupr.rrb cocraB [porHo3r.rpyerraofi r,rHsopuaqvu.l4[es,

Aauuofi pa6orur cocrorar B [pr{BreqeHuu AaHHbrx B Teqeuue HeKoroporo fleprloAa,

npeArnecrByrouero ilporHo3y. Paspa6omnHilr clrcreMa [pr.rMeHr.rMa B cnyqarrx qacrurluoro

orcyrcrBr.r, flporHocrrr.recKofi un$opuaqun. Pa6ora flocB.,rrueHa pa3pa6orre onepatnanoft

KoppeKrlr.rlr p*yJrbraroB rrporHo3a n pafiouax Mereocrasquft Ha ocHoBaHHfl rrorperunocrefi

rrpeArnecrByroq[x [porHo3oB [pr,rMeHeHfieM HeJrr.rHefinoro NN oneparopa. NN rexur,rKa rarxe
lrcnoJrrcyercs AJr.[ npmrofi a o6parnofi uurepuorsuuur AaHHbrx MexAy cerKaMr{ u crau\krflv,n.
flocronrry xoe$$lrqueHTbr B NN se Moryr 6rrru ueasl"reHHLr, [peAnoJraraercfl cllcreMarutlecKafl

orrrprMz3arlus ed [apaMerpos. I,IcurrtrrBaerc.s HecKoJrbKo nou(purypaqufi cxeuu. Ilocromrcy na

BXOAe B Cr.rCTeMy [OCT[pOqeCCr,IHra B OlTI,rMtUrbHOM BapI{aHTe [pUXOAr.rT HeCKOJTbKO CXeM, HO

lrHorAa Bo3MoxHo orcyrcrBue oAnofi u 6oree cxeM, 6rruo neo6xo,{uuo npe.(ycMorperb 6omruoe
KoJrr,rqecrBo pa3rr,rtrHbrx ron(f r,rrypaquft uocr[poqecc]rHra.

Taxou o6pas ou, AJu peureHug naNuoft 3aLaHLr yrotrHeHrs MereopoJrorilqgcKoro [porHo3 a

flpe.qJraraercff MorrlHbrfi u xopouro paspa6orannufi aflflapar NN, npuuenseuufi B Hacrorrqee

BpeMff B caMbrx pa3rurrHbx o6racrax, Haqyrnas or aHanr{3a uso6paxeuuit uxorrtas. sroHor,rurofi.

Haps,gy c npruoft pa6oroft ro ycoBeprreHcrBoBaHurc (pusu.recroro coAepxaHrx lrogenefi (r.e.

pa3ruuHrrx [apaMerpr.rsaquit, Koropbre Moryr raKxe 6um ouroBaHbr Ha NN) npurraeneuue NN
TexHoJror[r,r flBJrflerc.fl BaxHbrM HanpaBJreulreM B rrporuo3e Ar,rHaMr,rKr,r oKpyxarcqeft cpe4rr u

reo(fnsuuecrofi rurApoAr,rHaMr,rKr,r. flparruuecrar rleHHocrb pa6orur BrroJrHe otreBuAHa vr

rloATBepxAaeTcs cooTBeTcTByroqr,rMpr AoKyMeHTaMr{.

Pa6ora uc[oJrmyer AoBonbHo cnoNurrft arrlapar, tpe6yrorqufi Aocraro.rHo rpoMo3AKI{x

ouucannfi. Ounonenr He craBr.rJr ce6e rle.uu pas6nparrcfl Bo Bcex MareMarr.rrrecxr.rx ,4erarsx
pa6oru, upaBlrJrbuocrr{ Koropbrx oH 6esycnonno AoBeprer, r,rMe.n B BHAy BbrcoKyro

MareMarllqecKyro r,r Bbrqr.IcJrr,rreJrbHyro rnanulprraqlrro aBTopa, ony6ruroBaBrrrero rro reMe

AocraroqHo pa6or B r{3AaHr.rrx c BbrcoKurrr peftrunroM 14 cAeJraBrrrero MHoro AoKJraAoB B

pa3nlluublx co6pauuxx. flpusuarocb, rrro o6sop rexHoJrorilfi nefiponnux cerefi s frane I
oKa3airc, Ars o[[oHeHTa oqeHb coAepxareJrbHbrM r,r [oJre3Hbrrvr. B fnase 1 o6cyxgarorcfl TaKxe

cocraB r,rcloJrmyeMbrx AJrf, anuril3a AaHHbrx r,r rexuoJrorutrecKr.re upo6neuu peilru3arlrru

parpa6oranHbrx KoAoB.

frasa 2 uocnsqeHa KoppeKrlr,rv flporHosa. flpu ]rcrroJrb3oBaHr{r,r KoppeKrlr,ru nporHo3a

IIpLIMeHeHI{e rexHonorr{Lt NN rro3BoJrrer orKa3arbcf, or arrp[opHbrx npe,qnoloxenufi o

manefinocru v crarr.rcrr.rqecKrzx cnoficrsax uoreft oruu6or. Ilorasano Ha qr.rcJreHHbrx

gKclreplaMeHTax Ha MHoroJrerHHx apxr.rBax rro o6urupuoft Teppr.rropr{u, qro gror cnoco6
KOppeKIIuIl CyqeCTBeHHO ylytrlrraeT pe3yJrbTaTbr IIo cpaBHeHlrro c TpaAr.rq[oHHbrMr,r MeTo,{aMr.r.

florasano, rrro KBa3l,rJlrauefturre Bepcpru cucreMarr4.recrofi KoppeKrll{u r,I MeroA KoM[JreKcHoro

nporHo3a o6ra,(arot 3HarlLrreJrbHbrMr,r [per,rMyrrlecrBaMr{ HaA r,rx rurnefinrnau BepcrrrMtz.

Onucannrrfi naetoA nocrlpoqeccr,rHra, ocHoBaHHbrft na NN, yBenr{trr-rBaer KarrecrBo rrporHo3a,

coorBercrByrouee yMeHbrueuuro sa6raroBpeMeHHocru Ha oAHu cyrxr,r.

B frane 3 uetoA KoppeKrlr.ru ocsonannufi Ha nefirponurrx cersx, r4crroJrrcyer
pacruupennrtfi crrucoK rrpeAlrrTopoB, BKJrrosas orJrlrqHbre or KoppeKTr,rpyeMbrx, a rarxe
lporHo3bl c 4pyroft sa6naronpeMeHHocrbro. VrnepN4aerc.s, rrro MeroA qelecoo6pasuo



rrpraMeHflTb K I,rcxoAHoMy rrporuo3y. 3ro pacru[peHr,re MHoxecrBa [peAr.rKTopoB TaKxe upI,IBoAI,IT

K yMeHbrueHr.rrc uorperrrHocTlr oKoHqaTeirbHoro [porHo3a.

Mereoponon{qecKair nu(fopuaqr, ilpeAcraBJrrercfl B AByx ifoprr,rax: B y3Jlax pacudturx
ceroK, prBrr.rqHrrx B pa3uErx MoAeJrsx, r,I B rryrrKTax r,BMepennfi flepexoA or oAHoro BI,IAa

r,rnSopuaquu B,Epyrofi ssrgetcs Ailrero He rpr,rBlraJrrHofi sara.Iefi, peuanueftcs Ao HeAaBHero

BpeMeHr.r B upeAnoJroxeulru o6 o4nopoAHocrr{ r,r r,r3orporrHocrl{ noueft. B fnase 4 nefipouuar

Texur,rKa lrcrroJrb3yercf, .(Jrtr ueruanefiuoft u ueoAHopo4nofi r{HTep[oJrf,rlr.rr.r B ysrLl pacqOtnofi

cerKr,r. Pasyueercfl, oror MeroA ropa3Ao ru6.Ie r,I Torruee, qeM rlpeAlflecrBylouIne Mero,qbl,

HaKJra.{brBaBrur.re xOctxl,te ycJroBr.rff Ha crarr{crr,rqecm,re csoftcrna nouefi. flora3ano, HarIpI,IMep,

qro gTor MeroA AaeT yMeHbrrreurae cpegneft a6comotrofi uorpeuuocrl{ [porHo3oB TeMleparypbl

rrpr,rMepHo Ha oAr,rH rpaAyc.

O6ruupnue r{JrJrrocrpaqura e(f(ferrr,rBHocr}r pa.spa6orauubrx MeroAoB rocrrpoueccl{Hra
o[[caHbr s lrane 5. Ha Puc 5 rroKa3aHo, rrro MeroA, ocuoBaHHrrft na KBa3r{Jrr,rgefinofi cr.Icreue

KoppeKIII,I[ I{ KoppeKllvrvrla;a ocHoBg NN, 4a6t HaLUIytIIIrue pe3yJlBTarbr Iro cpaBHeHI,Iro co BceMI,I

ApyrraMr{ Br,rAaM}r [pofHo3a r,r flocTrrpoqeccr,rHra AJrfl Bcex paccMoTpeHHbrx peEroHoB I,I AJL Bcex

ruraBHbx MeTgopoJrorurqecKl,rx [apaMeTpoB: TeM[epaTypbr, BJraxHocTI4 I,I cKopocTI,I BeTpa. ,{aaee
noKa3aHo raKxe, uto paspa6oraHurur cxeMa r,rMeer Har.uryrrmyrc flo cpaBHeHI{Io c lyurueft us

paccMorpeHHrrx uoAenefi [peAyrrpexAeHuocrb rropbrBoB Berpa. Ilporuos AoJII{ JIoxHbIx rpeBor

B rIeJIoM He yryrrruuJrcs, Ho HeBbr[oJrHeHI,re Heupurrubrx o6euaunfi, KaK LI3BgcrHo, rlpoIrlaercfl

Ierqe.
Ana.noruqurre yryrrrrreur,rt .(ocrr,rruyrbr AJrr rrporHo3a rrpil3eMnoro AaBJreHI,Ir. Oco6enno

3aMerHEr rroBbrrrreur4e orrpaBAbrBaeMocrr{.qJrf, MI,IHI,IMamuoft no.rHofi H MaKcltMaJlrnofi AHesHofi

TeMfleparyp Bo3.uyxa. flosrrmeHr,re KarrecrBa rrporuo3a [poAeMoucrpr.rpoBaHo raKxe IJIf,
6ommux Mex.qycyroqHrrx lrsr\,reueuuft DKcrpeMairbHbrx reMfleparyp.

BrrroArr u3 HraBLr 5 cyrr,rrr,rupyror [per,rMyrrlecrBa paspa6oranuoft cxeurr.

Honngna perleu3r{pyerrrofi pa6orbr cocror{T B npeAJroxeHr{r{ [crroirb3oBarr nefipouuble

cerr,r AJU clrcreMarr{qecroft KoppeKrlr,M rrporHo3a, c yqeroM rrpeAbrAyrrlux flpornocrilqecKux

AaHHbrx pasnoft sa6raronpeMeHHocrr{, a raKxe ans o6o6qeur,rtr Aarrubrx, [oJryqeHHLrx c

HecKoJrbKr,rMr,r [poruocr[qecKLtMr,r MoAeJr{Mr.r c pa3HLrM pmperrreur,rena. flpu groM I,IcuoJIb3yeMarI

KoppeJrrquouHarr (fynrqua 3aBlrcr,rr He or tfusu.recxoro paccrofllavrflD a or paccroffHuf, B

MHoroMepHou (fasoroM [pocrpancrre. Paspa6oran Mero.q KBa3uJrr,ruefinofi neoAuopo.4noft n

auusotpounofi r,ruTeprroJrflrlru AaHHbrx Ha ocHoBe uefiponuux cerefi, KoroparruBJlrerc,
6esycrorurna uraroM nuep64 lro cpaBueHr,rrc c rpaAr{qrroHnofi o4uopoAuoft u usorpouuofi
olrrrMaJrbHoft uutepuorgqueft .

O npartuuecxoft rleuHocrr{ pa6otrr, HalpaBJreHnoft sa yflytrureHr,re MereopoJrorurqecKoro

[porHo3a, MoxHo oco6o He pac[pocrpaHfiTbcs. flory.reubr MHorotrI{cJIeHHbIe or3bIBbI }I3

oprarrlr3auuft, ucuonb3yrouux s csoeft AesreJrbHocrr.r AaHHbre Mereorrporuo3a. Pesymrarrr
pa6oru ouy6uuxonaHbr B MHoroqlrcJreuubrx uy6rurxaqurx Ir MHoro pa3 r{3JraraJrr.rcb B AoKJIaAax

Ha rou(pepeuqurx. O6cyx4arorcr [epcrreKTr.rBLr Aamueftruero pa3uilTtrfl upunaeueuufi

ueftpounux cereft n reoSusuxe.

B orcrrse ueo6xoAr.ruo yKa3BrBarb HeraruBubre cropoHu. Cpe4r,r Hr,rx HaAo orMerr{Tb
.rpesrrryafiHyto eJroxHocrb u rpoMo3AKocrb clrcreMbr, paspa6omuuoft aBTopoM. 3to
cBl,I.(ereJlbcrByer o nHcoqafiueft rnanu$uKarltrvr aBTopa u ero pa6orocnoco6nocrr.r BMecre c reM
Bbr3rrBaer HeKoropbre coMHeHrrf, B yHr,rBepcaJrbHocrr4 u na46xnocru crrcreMrr. Haupuvrep, rrp]r

lI3MeHeur.rsx uapaMerpoB MoAeJrefi, cKaxeM, Bapuaqulr Beprr,rKaJrEHoro pa3perrreHr,rs r,rJrlr cxeMbr



[apaMeTpr{3a\ilvt fiorpaHr,rqHoro cJro, ]r [oBepxHocTHhrx npoqeccoB, Mox(er rrorpe6oBaTbc,

flepecMorp crrr{cKa rrpeAr.rKTopoB r Aa}r(e BHyrpeHHrx napaMerpoB NN cxeMbr. fl,6:';rt cBrAereJIeM

roro, qro Mo,{ll0r4Karlrr,r MoAeirr.r MRFNWS rpoucxoAr,rJrr,r cr{creMar}IqecKr,r. CreAonareJlbHo,

cl,IcreMa (oppeKuuu tpe6yer HerrpeprrBHofi pa6oru uo e0 ilo.qAepxaHurc n pa6oueM cocrosHull.

Jfto6ouuruo, qro BKJTaA pillrr,rtrHbrx rrro4eleft AJrr HeKoropBrx [apaMerpoB rrporHo3a IIe

BcerAa pacrOr c yBerurrennenr (popMaJrbHoro KaqecrBa uoAerefi (nanpurr,rep, pa3perrreur.rfl

uo4enu), T.e. pagJrr{qHbre MoAeJrr{ xopouu ultr4 He oqeHb xopouu B pa3HLrx clrmrcrax. B

rrpr.rHrrr{[e, sro He6raroupusrHoe o6crosremcrBo roBoprir o roM, rrro Jryrrrue Bcero 6rtno 6u
r,rMerb oAHy MoAeJrb, coqerarouyrc uper,rMyrrlecrBa Bcex iuogereft. Cnucor Bo3MoxHbrx

IIpeAIIKTOpOB Ha CaMOM AeJIe OqeHb BeJIUK Lt I4X Ban(HOCTb 3aBlror.rT OT UX poJrr,r n SUSUUeCTUX IE

AuHaMHqecKux aruoc(pepnrrx upoqeccax. Y MeHr co3AaJrocb BrrerrarJreHr.re, qro crrlrcoK

rlpeAlrKTopor nrr6pau B HeKoropoft creneHr,r Sopnaa.nuro, 6es o6cyx4enus.uxr.tkrfllakrfi LIx poJILI

B peaJrbHoft cpe4e. Oueura BaxHoerr,r rrpsAr,rKTopoB, [oKa3aHHas. Ha Puc. 3, He ocraBflser
BrteqarfieHr,Itr, qro Bce oulr AoJrxHbr 6rrtr ucuoJrb3oBaHbr, [ocKoJrbKy orIeHK]I, orHocrqIaecfl K

(xBocry> paclpeAeJreuvg,, oqeub MaJIbI. Her col,rneuvtfi, trro yAaJreHr.re r{3 paccMorpeur{f

HoKoropbrx [peAr,rKTopoB He r{3MeHr'rJro 6u orIeHKr{ ycflerrrHocr}r. Tarue gKcrrepr.rMeHTbr

rrpoBoAr.IJrl{cr. Ho rlx o[llcaHr.re, B[Ar{Mo, [pr{BeJro 6rr r y4roeHr,rro reKcra.

.{auuue na Puc. 5.1 Inasrr 4 rroKrrbrBaror 3Haqr,rreJrbHbre pacxoxAeur,If, MexAy

peyJrbraraM[ [olyqgHHbrMI,I pa3ubrMrr Mo,qeJrflMr.r. K coxareHr{ro, gror Marepr.rtu rpyAuo

Bocrpr.rHr.rMarb r.r3-3a rreperpyxeHHocrlr rpa([urcor u o6wtus a66peauaryp. Bnu4y Baxuocrr.r
grr,rx Aarrubrx, cJreAoBalro 6rr.qarr KparKr,re KaqecrBeHHbre pa3bscueulrff c yKa3aufieM cuequ(purua

uo4enefi, [ocKoJrbKy oHr.r flBHo HecpaBur,rMbr xor.f, 6rr no no4po6nocrr.r srlroqEuuofi (pusuru u
pa3pe[reHr,uo. ,{nr y6egnrerusofi unmocrpaqur poJrrr rrocrrpoqeccuHra cJreAyer cpaBHuBarb

paBHorleHubre MoAeJrr{. IvI.Ha\e rper,rMyrrlecrBa paspa6oraunofi cxeMbr Kaxyrcs
[peyBerr,rqeHHbrur,r. Ilocronmy pe3yJrbrarbr pa6oru AocraroqHo y6e4ratenbHrl, oua B gToM He

Hyx,(aeTcff.

IIpu r[oprvryJrr,rpoBKe cJreAyrouero 3aMeqanr,rr, Koropoe flBJrrerc, cKopee BorrpocoM, t
afieJrJrr,rpyrc r co6crneurroMy orrbrry. Mu pa6orutfi HaA an[poKcr.rMauueft .qoBoJrbHo croxuofi
3aBI'ICI4MOCTI{ MeXAy AByMepHbIMr.I rroJrfMr.r C rrrlrcJroM Creneneft CSO6OAH AJrf Ka}KAOTO [OpSAKa

Tbrcrqn. O6y.renue BeJrocb He AJrr caMr{x uorefi, a \ilfr rosr[QuqueHroB pa3JroxeHus. Ha 6ase

oprorouaJrrHbrx t[ynrquft. Kolzqecrno ucxo,qHbrx AaHHLrx y Hac 6ruo HeorpaHr,rtreHHo, r,r

ros(p(puquenru NN Bbrqr,rcJrrJurcb c Bbrcoroft gocroBepuocrBro. flpurraeueHr.re [ocrpoennofi
cxeMbr K r,rHAr.rB[rAyrrJrbubrM cryqa-sM rroKa3aJro BbrcoKyro eftSerrunnocrb r.r roqHocrb MeroAa c

BaxHbM LIcKrIoqeHueM: B orAeJrbHrrx peAKr,rx cryrra"sx cxeMa ue pa6omra coBceM, T.e. AaBaJra

6omruue pacxoxAeul,Iff c lrcxoAHbrM TorrHbrM MeroAoM. flocronrrcy sro 6rrno HerrprleMJreMo

HeAopa3yMeHr.re ycTpaHflJrocb cr.rJroBbMr.r MeToAaMr{.

Boupoc cocror,rr B cJreAyloueM: BcrpeqaJrr,rcb mr Bnr c raKraMu cr.rryaqr{flMvr, a ecfiu Aa,

KaK c Hr,rMr.r 6rrrr?
B 3aruro.reulre yKaxy, qro Ha Nroft nsrrs,{, pa6ora, o$oprrrnenHarr KaK nomroqennrrfi

TexHl,IqecKufi ot.r0t, [eperpyxeua AeraJrffM]r, Koropbre cr,rJrBHo 3arpyAuflror eB qrenile Lt

rlonr,rMaHr.re grr nupa6orru e0 orleuKr,r. CreAosaro 6trpty cueqrE([uvecKoro Marepr,raJra Aarb B

lpI,IJIoxeHlIvI, a B ocHoBHoM Tercre Aatr 6onrue KaqecrBeHubx noscueuufi .qr.f, tlero ncd gro

AeJlaercfl. -fl peroueulylo cBorrM aculrparrraM 6rrm 6oree Mr,rJrocepAnbru K peueu3oHTaM.

Antop ne ny6nuroBaJr pe3ynbrarbr B BeAyrrll.rx Mr{poBbx xyprraJrax rro MereopoJrorufi,
(lrasr,rre atrrroc$epu u [porllo3y, TaK rrro ero pa6omr MaJro r,BBecrHbr B MexAyHapo.uHoM HayqHoM



coo6ulecrBe. 3ro [etraJrbHo. Mex4y reira, ypoBeHb pa6or O.JI. Errxosa Bbrrre ypoBuf,

6omuruuctna sapy6exnux crarefi, ny6nraryerr,rbrx rro grlrM TeMaM.

flpuaeAeunue Bbrrrre 3aMeqaH}I, orHocflTcfl, cKopee, K soprrae upeAcraBJreHr{,

pe3yJrbraron, 3aN{e.raHr{s rre orHocflTcs K oqeHKe 3Harrr,rMocrr,r r,r HayrlHoro coAepxanur pa6otu.
Pa6ora BbrrroJrHeua Ha BbrcoKoM HayqHoM r.r BbrrrucJrr{TeJrbHoM ypoBHg. Anrop o6uapyxunaet
BbIcoKyIo MareMarr{rlecKyro KyJrbrypy u uy6oroe [oHr,rMaHr,re cnoNnofi Teopufi r{ TexHoJrorur{

IIoAxoAa, ocHoBaHHoro Ha ueftpouurrx cer.f,x r.r MareMarraqecxofi crarlrcrr.rKr.r, fl.6tt cKa3aJr, qro

pa6otu raKoro o6r0ua, ypoBHs H 3HaquMocrr,r B HecKoJrbKo Apyr[x o6crosrerucrBax BTIoJIHe

3acJryxr.rBrrrru 6rr upucyxAeHr,rr r{ AoKTopcroft crenenu. Cquraro, rrro aBTop rrpeAcraBrennofi

pa6orrr Euxon Oumann JleonuAonuq 3acryxuBaer rrpr{cBoeHr.r, yudnofi creleHra KaHAilAara

(fusnro-uateMarr.rqecKr.rx HayK ro crequaJrLHocrr{ 25.00.29 (luszra arrraoc(feprr vr

rr.r4poc{epu.
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