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rIocTrIP orIE c cI4Hr TIHCIEHHbIX IPOTHO3OB TIPU3EMHbIX
METEOPOJIOTUqECKI,IX TIAPAMETPOB HA OCHOBE HEfrPOCETEBbIX

METOAOB
lpeAcraBJreHuyro Ha coprcxaHue yveuof crerreHrr KauAr.rAara (pusuro-uateMarllqecKllx HayK

ro creqrirJrbuocru 25.00.29 - 1pusrr<a atuoc$epu u rngpoc(peprr

B rrocJreAur{e ABa AecffTuJrerr.rg ua6;rrcAaercs. sna.rureruHrrfi pocr KarlecrBa

cpeAHecpoqHbrx r,r KparKocporrHhrx rrr.rcJreHHbrx rrporHo3oB rroroAbl. 3ro o6t.scttfrercfl: (1) pesruu

BO3paCTaHr.reM MOTTIHOCTTT KOM[brOTepOB, rrO3BOJrfl]OrUr4M I,IC[OJIb3OBaTb BbICOKOe

npocrpaHcrBeHHoe pa3perrreHr,re, 6oree uogpo6nylo Soprraynuponry (fu:uqecKl,Ix trpoueccoB I,I

MHoroMacrrrra6nuft rroAxoA; (2) KoJroccaJrbHbrM yBerr,rrreHr,reM o6rdrraa na6moAare;rsuoft

uu(popuaqw u pa3Br{T}reM MeroAoB eE accul,rzrrfl:ql,za4 r{ (3) coBgprxeHcrBoBaHrteM MeroAoB

o6pa6omu ta [peAcraBJreHr,r, rporHo3r{pyeuofi uu(foprraaquu (uoctnpoqeccuura).

Teu ne MeHee rroHsrHo, rrro nporuocrr.rtrecxr{e MoAeJrr{ Hr{KorAa He craHyr coBeprrleHHbl

r.r3-3a MHoroMacrlrra6nocru a ueruueftsocru aruoc$epurx npoqeccoB vt neus6exHHx
norperxuocrefi aaropr.rrMoB Susu.recroft uapauerpttsa\uu aruoc(fepubrx npoqeccon. ,{aNe
rprAyrrlee yBerr,rqeHue MorrlHocTu KoMrrLroTepoB He rapaHTr{pyeT Kap,4,rHaJrbHoro yfiytlmeHl..L

nporHo3a r.r3-3a cJroxHocrr{ MeJrKoMaclna6nux (pusuuecxux [poueccoB. flpe4cranneHHarr

pa6om KaK ptu Ha[paBJreHa Ha pa3pa6otr<y HoBbrx MeroAoB flocrnpoqeccyr:ura, ocHoBaHHbIx Ha

MoITIHoM Ia yxe xopouo paspa6oranHoM arnapare uefipoHHLrx ceteft (Neural Networks).
Oaxru.recxll 9To HalpaBJIeHI{e [o3BoJrser r.rcrroJrb3oBarb ,ufls yryqueHr,rfl [porHo3a orpoMHyro

rpeAIIIecTByIOUyrc Un(pOprvraquro, KoTopyro He ytr[TbrBaJrr.r rporHocTr.rqecKre MoAeJrr.r.

Hecronrr<o cJIoB o roM, rrogeMy aBTop AaHHoro or3blBa, pa6orarorqero nocJre.(Hae roA6r

s o6racru $nsuru oKeaHa lI, B qacrHocrr,I, Mo.4elwrpor,atilfl. r,r [porHo3a BerpoBoro BoJrHeHr.rr,

coHIacI,IJIc, oIIeHI,ITb pa6ory, uocssrrleHlryrc uocrnpoqeccr,rHry atuocQepuoro rrporHosa. B
reqeHlle 13 ner x pa6ora-u B rporHocrr{rrecKoM rleHrpe NOAAAIWS (l.Iational Weather Service),
tAe MHe npulIrJlocb 3aHl,IMarbcr pa":noo6paguofi pa6orofi, HaqilHas, c peMoHTa orAeirbHbrx 6loxon
cpeAHecpoquoft atuoc$epnoft Mo.UeJIr{ MRF, MoAenr.rpoBauraeM oxeaHa r,r yqacrr,reM B co3AaH}rr{

BceMrIpHo Esrecruofi MoAeJru rrporHo3a BerpoBbrx nonu WAVEWATCH. C texnurofi Neural
Network MeHf, [o3HaKoIuHJI o.qlrH pr3 rrrroHepoB grofi AesreJrbHocrr{ B.M. Kpacnouolrcxufi. .f,

npeAJloxun Kpacuouo.ubcKoMy uopa6omrr co uuoft u X. TomaanoM HaA co3AaHr.reM srouolrluofi
cxeMbl pacu€ta lluTerpaJra Xaccenrnrauua, olrrcbrBarouero s(pQexr nelunefinrrx
nsanuoAefictsufi B BerpoBbrx BoJrHax. 3ror a;rropuru 6rrrl paspa6orau Ha ocHoBe rexHoJrorau
Neural Network, I{ oH Aan orpouuuft eQ$err: pac.r6ru ycKopt4JrLrcr 6olee qeM B Thrcrqy pa3

lpaKTLIqecKIr 6es [orepll TorrHocrr,r. ,{anee oTa xe rexHoJrorrrs.6:,;rta HaMr.r }rcrroJrrsoBaHa.uJrt

a[npoKcI,IMaIIu[ aJlroputnaa pacu€Ta pa4ual\LtoHHbrx cneKTpirJrbHbrx rroroKon n aruoc$epe. 3ru
LI MHoroe Apyrre pe3ynbrarbr 6urpr ouucaHbr B MoHorpa(pran KpacHofloJrbcroro, us4aunoft
r.rsAaTeJrbcTBoira Springer..

fiuccepraryut Br:rona [ocBsrqeHa [p]rHrl]r[uarrbHo ApyroMy supy ucnoJrb3oBaHr{s

TexHonoruu Neural Network. B ynoumryrrrx Brrr[e npr4Mepax 3aBr,rcrzMocrL MexAy o6rexraupr
6rma uo.unocrblo c(fopuynzpoBaHa, TaK qro pa6ora cBoAr.rJracb K atrupoKcrtMarlul,t cJroxHoro



aJrropr.rrMa c rleirblo KapAr{HaJILHoro ycKopeHllfl BbIqpIcJIeHLIfi. 3to naupaBJIeHI'Ie aKTI'IBHo

pa3Br,rBaercr, Ho ocHoBHbre rrpr,rJloxeHr.r.f, NN, KaK LI peueH3l{pyeMaf, pa6ora, HaIIpaBJIeHbI Ha

orbrcraHue 3aBr,rcr{Mocrr,r MexAy [epeMeHubrMr,r cJloxHofi crpyrryprr, npu.rOu csofictra srofi

3aBr,rcr,rMocrr{ ocrarorc, HeI,I3BecrHbrMLr. flpe4uonaraercfl, uto o6pa6orKa .qaHHbIx [porHo3a

rro3BoJrfler noBhrcr.rrb ero rorrHocrb r,r pacrlupr.rrb cocraB nporHo3l4pyerr,rofi uHsopnaaquu.I4Aes,

Aauuofi pa6otrr cocror{T B [pr.rBnetreHlru AaHHbrx B TeseHVe Heroroporo [ep]Io.{a,

flpeAruocrByrouero ilporHo3y. Pa:pa6oranHaf, cr,rcreMa npLIMeHI{Ma B cryqasx qacruqHoro

orcyrcrBrrfl nporHocrr.rqecrofi ran(fopvraquu. Pa6ora uocBrlqeua pa^:pa6orKe oleparunnofi

KoppeKrlr.ru pe3yJrbraroB nporHo3a n paftouax MereocraHrluft Ha ocHoBaHI{LI norpeIuuocteft

rrpe.qrrrecrByroqlrx [porHo3oB [pr,rMeHeHr.reM HeJrlrHeftuoro NN onepatopa. NN rexHI]Ka raKxe

r,rcnoJrb3yercs p.Itfl npxuofi u o6paruofi nnrepuorlflLltrr AaHHbIx MexAy cerKaMLI u craHIrLIrMI,I.

Ilocrolrry xos$$nql,reHTbr B NN ne Moryr 6uru neugueHubl, rrpeArloJlaraerc.s cplcreMarrlqecKafl

orrrr.rMpr3arlur e€ napauerpoB. ZcuHrHsaerc, HecKoJrnro xou(purypaqraft cxeMbl. flocronrry na

BXOAe B Cr,rCTeMy [OCTIrpOqeCCr,rHIa B OnTr.rMaJIbHOM BapI{aHTe npUXoAI{T HeCKOJIbKO CXeM, HO

r,rHorAa Bo3MoxHo orcyrcrBlre o,quofl u 6oree cxeM, 6rrro seo6xoAllMo rlpe,(ycMorperr 6olrruoe

KoJrr,rqecrBo pa3rlrrrHbrx ron$urypaqufi nocrnpoqeccrlHra.

Taxou o6parou, AJrs peureHus saxHofi sa4aquyrorrueHr.rfl MereopoJloruqecKoro nporuo3a

rrpeAJraraercs MoulHbrfi u xoporuo pa.:pa6orauuufi annapar NN, uputvtesgeurrfi B Hacrorlqee

BpeMs B caMbrx paalrr4rrHbrx o6tacrax, Haril4nar^ or a*utugauso6paxeuuiturorqafl. grououurofi.

Hapa4y c npruoft pa6oroft ro ycoBepueHcrBoBaHr.rrc (fueuuecKoro coAep>Kannfl rrro4enefi (r.e.

pa3nr.rqHbrx [apaMerp]rtaguit, Koropbre MoryT TaKxe 6rrrr ocsoBaHbl Ha NN) npurrreneHue NN
TexHoJror[vt frBilflercfl, BaxHbrM HanpaBJreHr.reM B [porHo3e Ar.rHaMr,rKr,r oKpyxtuouefi cpe4u u
reo$usu.recroft rr,rApoAr,rHaMr,rKr{. flparruvecra.x rleHHocrr pa6orrr BrroJrHe oqeBr.r,(Ha kr

EO.{TBepXAA9TCI. COOTBoTCTByIOIIIHMT.I AOKyMeHTaMr.I.

Pa6ora ucrroJrmyer AoBoJrbHo cnoNurrft an[apar, rpe6yrorqufi .qocrato.Iuo lpoMo3AKI,Ix
ortuca:nuit. Onuonenr He craBr{Jr ce6e qelu pas6npatrc.rr Bo Bcex MareMarr{qecxl{x Aeralsx
pa6oru, [paBr.rJrbHocr]r Koropbrx oH 6esycronHo AoBeprer, uv.es, B su4y BbIcoKyIo

MaTgMaTr.rqecKyro I1I Bblrr[crr.rTeJrbHyro rnalu$uraquro aBTopa, ony6mrroBaBrrrero rro reMe

AocraroqHo pa6or B usnia]cluflx c BbrcoKurrr peftruuroM r.r cAeJraBrxero MHoro AoKJraAoB B

pa3r[qHhlx co6panuxx. flpusuarocb, rrro o6sop rexHoJrorufi Heftpounrrx cereft s frase 1

oKa3aJIc, AJL o[no]IeHTa oqeHr, coAepxareJrbHbrM r.r rroJre3Hhrira. B frane I o6cyx4arorcf, TaKxe

cocraB r,rcrroJrb3yeMblx .qilg aHNtHga AaHHbrx r,I TexHoJIorI{qecKI,Ie npo6reurt peuru3a\uu
paspa6orauubrx KoAoB.

frasa 2 uocnxtqeua KoppeKur.r[ nporuosa. flpu ucrroJrbsoBaHr{ra Kopperrlr{}r nporHo3a

npLIMeHeHLIe rexHoJrornr NN [o3BoJrrer orKa3arbcs or arrp]ropHbrx npe4noloxenuft o

ruaneftuoctu v crarucrr,rqecKrlx csoficrsax uoreft oruu6ox. florasano Ha qr.rcJreHHbrx

gKclepLIMeHTax Ha MHoroJrerHr,rx apxr,rBax rro o6urrapnofi Tgppuropr4r{, rrro sror cnoco6
KOppeKIILIU CyqeCTBeHHO yryquaer pe3yJrbraTbr rro cpaBHeHr{ro c TpaAr.rquoHHbrMr.r MeroAaM}r.

floxasauo, r{To KBtBLIJIunefiuue tsepc}rfi cprcreMarl,rqecKoff KoppeKrlr.ru r.r MeroA KoMrrJreKcHoro

rlporHo3a o6.uaAator 3Haqr,rreJrbubrMr.r upelrMyrqecrBaMr.r HaA vx nuneftnuuu BepcllsMla.

Ouucanuufi ueroA [ocrfipoqeccuHra, ocHoBaHHbrft na NN, yBerrdrrvBaer KaqecrBo rrporHo3a,

coorBercrByloqee yMeHbrxeHurc ga6naroBpeMeHHocrvr Ha oAHt4 cyrxr{.
B frase 3 ueroA KoppeKuur.r, ocuonauurrft Ha ueftrpouurrx cersx, ucrroJrb3ygr

pacuplpeHHblft cIIucoK [peAr{KTopoB, BKJrroqtu oTJrHqHbrg oT KoppeKTr,rpyoMbrx, a TaKXe

lporHo3br c gpyrofi sa6raronpeMeHHocrbro. Yrnepx4aercfl, rrro MeroA qe.uecoo6pasno



rpuMeHrrb K r,rcxo,qHoMy rrporuo3y. 3m pacurprpenl,Ie MHoxecrBa IIpeAI,IKTopoB Taxxe IpI'IBoAI{T

K yMeHbIIIeHLIT IOTpeIIIHOCT]I OKOHqaTerbHOrO [pOrHO3a.

Mereopororr4qecKafl ran([opuaqr.rfl rrpeAcraBilflercfl B .qByx (popuax: B y3ilax pacudrurtx

ceror, pa3rr,ItrHbrx B pillHblx MoAeJrsx, r,r B rryHKTax Ll3Mepenuft flepexoA or oAHoro BIIAa

nn$opiraaul,Ir.r B Apyfoft snrsercs AaJreKo He Tpr,rBr.raJBHofi saAa.Iefi, peruanruefics Ao He,(aBHero

BpeMeH[ B [pea[oJroxeHur,r o6 ognopo.{Hocrr.I u Ll3orporluocrpl uoneft. B Inane 4 ueitpolauaa

TexHr.rKa ilcrroJrmyercr Arts semluefiuoft u ueo.uuopo4uofi IIHrep[oJIflII[I]I B y3rbl pacqdruoft

cerKr{. Pasyueercx, gror MeroA ropul3Ao ru6qe r{ ToqHee, tIeM rlpeAluecrBylolqIae MeroAbI,

HarJla,(brBaBruue N0crxlrg ycJroBr{fl Ha. craurcrr,rqecrr.re caoftctsa uolefi, flora3auo, HarIpI'IMep,

qro oror MeroA ga€r yueurrueHr,re cpe4nefi a6coqornofi norperunocrll [porHo3oB TeMrleparypbl

nplrMepHo Ha oArIH rpaAyc.

O6ruupuue r.rJrJrrocrpaqnu e([(ferruBHocrr,r pa:pa6oraHublx MeroAoB rocrlrpoqecc]IHra

orprcaHbr B llane 5. Ha Puc 5 [oKrBaHo, rrro MeroA, ocHoBaHHufi ua (Ba3I{JII,IHefinofi cucreue

KoppeKur.rlr r.r KoppeKrluu Ha ocHoBe NN, gadt Hauryqruue pe3yJrETarbl rro cpaBHeHLIIo co BceMLI

Apyrr.rMH Br,rAtrMH [porHo3a r{ [ocrlpoqeccr,rHra AJrfl Bcex paccMorpeHHblx perl4oHoB ]I AJIfi BCeX

HraBHbrx MeTeopoJrornqecKr,rx [apaMeTpoB: TeMlepaTypbr, BJraxHocTI,I Ia cKopocTl{ BeTpa. ,{alee
[oKa3aHo rarxe, uro paspa6oraHHa, cxeMa r,rMser Har,uryqmyrc rro cpaBHeHI,Irc c rryuureft us

paccMorpeHubrx uogelefi rpeAyrrpexAeuHocrb nopbrBoB Berpa. flporuos AoJII,I JIoxHbIx rpeBor

B rIeJroM He yryqu[Jrc.s, Ho HeBhIrroJrHeH[Ie He[p]IrrHbrx o6erqagufi, KaK LI3BecrHo, flpouaercfl
Jlerqe.

Anaaorwrnbre yryrrrueuufl Aocrr.ruryrbr,(rs [porHo3a npr,I3eMuoro ,qaBJIeH[r. Oco6euso

3aMerHbI [oBrIrueHI,Ie o[paBAblBaeMocrr{ AJIx Mr{Hl,rMalrnofi Ho.rHoft r,I MaKcLIMaJIrHofi AHesHoft

TeM[eparyp Bo3Ayxa. flosrrueHue KaqecrBa [porHo3a [poAeMoHcrpllpoBaHo rarxe AIrfl

6omruux MexAycyroqHhrx usN{eHeur,rft gKcrpeMilrbubrx reMrlsparyp.

BrrnoArr r.r3 ilraBLr 5 cyrr,rrraupyroT [peraMyulecrBa paspa6omunofi cxeurr.

HosltsHa perlemupyeuofi pa6orbr cocroraT B [peAJroxeHr{r{ ficloJrb3oBatr uefipoHHble

ceru AJrx clrcreMaru.recrofi KoppeKrlfifi flporuo3a, c yrreroM rrpeAhrAyrq]rx [porHocrr,rqecKr,rx

AaHHbx pasnofi sa6naronpeMonuocrr.r, a raKxe .qns o6o6ueur,rfl AaHHbrx, [oryqeHHLlx c
HecKoJrbKr{Mr.r [pornocrr{qecKr,rMr.r MoAeJrrMr{ c pa3HbrM pa3perrreH}rena. IIprE gToM r{crrorssyeMa"f,

KoppeJr.[quoHHarr lpynrqur 3aBr,rcr{T He or Susuuecroro paccrofrHvts'- a or paccrorur{f, B

MHoroMepHorra (pasonoM rrpocrpaHcrre. Paspa6otan MeroA KBa3r{Jrr,rHeftsofi seoAnopoguofi n
anusotpounoff LIHTeprIoJIflrIr.rLr AaHHbrx Ha ocHoBe ueftpouurrx. ceteft, Koroparr flBilfrercx

6esycronnrna uraroM nnep6.( uo cpaBHgurrro c rpaAr{rlproHuoft oguopoAsofi u usorpouttofi
orrrlrMaJrbHofi untepnonxquefi .

O uparruvecroft rleuHocrr.I pa6orrr, HarlpaBJreHnoft ua yrytrrrreHr,re MereopoJroruqecKoro

rrporuo3a, Moxuo oco6o He pacupocrpaHflTbcs. Iloryuenbr MHoroqucJreHHbre or36rBbr r,r3

opraHr.r3arlnfi, rcnom3yroq[x n csoefi AerreJrbHocrr.r AaHHbre Mereorrporuo3a. Pesynrtatrr
pa6orrr ony6rrEronaHbr B MuoroqrrcJreHHbrx ny6ruraqNrx r{ MHoro pa3 r.r3Jrara.Irr,rcb B AoKJraAax

Ha non([epenqurx. O6cyxgarorcx repcrreKruBbr Aamnefiruero pa3aurufl, upuueueuufi
neftponurx cerefi n reo$rasure.

B orcrrse ueo6xoAuuo yKa3brBarb Herarr,rBHbre cropoHu. Cpe4u Hrrx Ha.qo orMerI,ITb

upesnrruafiuyro cJroxuocrb vr rpoMo3AKocrb cr{creMbr, paspa6orannoft aBTopoM. 3to
cBr.rAereJrbcrByer o nrrco.raftrueft rna-uu([rnraqrEu aBTopa ]r ero pa6orocnoco6noctrE I,r BMecre c

TeM Bbr3brBaer HeKoropbre coMueHr,r, B yHr,rBepcaJrLnocrr,r u naA€xuocrrr clrcreMbl. Ha[pI,IMep,

lrpu rBMeHeHr.rflx [apaMerpon uoAerefi, cKaxoM, Bapila\uv BepTr,rKturbHofo ptl3perueH,ufl ulrLr



cxgMLI rlapaMeTpr,r3arluu florpaHr,IrlHoro cJIofl a [oBepxHocTHbx llpoqeccoB, MoxeT

[oTpe6oBaTbcf ngpecMoTp crtrcKa rrpe,qr.rKropoB I,I.{axe BHyrpeHHLIx uapaMerpoB NN cxeMbl. 
'6nr csu,(ereJreM Toro, qro rrao4u([uxarlur{ MoAeJru MRFA.{WS upoucxol;uttu cucreMarrlqecKll.

CreAosarerruo, cr4creMa KoppeKqr.rr,r rpe6yer He[pepblnuoft pa6orbl tro eE noggepxaHlllo B

pa6overvr cocro.f, HLIu.

Jho6ourrrso, qro BKJTaI pa:lruqHbrx ruoAerefi AJrfl HeKoropblx [apaMerpoB Ilporuo3a He

BcerAa pacrdr c yBefir,rqeruervr qpopMaJrbHoro KatIecrBa uoAelefi (naupurraep, pa3peIIIeHI'Is

uo4eml), T.e. pa:lJrr,rrrHble Mo.ueJrr{ xopouyr ultrl He oqeHb xopouu B p,l3ublx cnmrclax. B

rrpI,IHIIHrre, gro ne6naroflp]r.rrrHoe o6crogrcmcrBo roBopI,IT o roM, qro rytlllre Bcelo 6ruo 6rr

IrMerE oAHy MoAeJrb, coqeraroqyrc rrpeilMylllecrBa Bcex uoAeleft. Cnucor Bo3MoxH6D(

[peAr{KTopoB Ha caMolvr AeIe OqeH6 BeJrHK, I{ I{x BaxuocTb 3aBI,ICTIT oT LIx poJILI B SIasu'recrux u

Ar{HaMr,rqecKux aruoc(fepurrx upoqeccax. Y MeHf, co3AaJlocb BlreqarJleu}re, qro crI}IcoK

[peAr.rKTopos uu6pau B HeKoropofi creueun (poprraamno, 6es o6cyxgeullf, LIx poJII{ B pea-uruoft

cpeAe. Oqesra BaxHocrr.r [peAHKTopoB, [oKa3aHHM Ha PItc. 3, He ocraBJrfler BflouarreHl{.u, qro

Bce 9HLI AoJIxHbr 6rttr ucrIoJIb3oBaHbI, nocKoJrbKy oIIeHKE, oruocsulrrecfl K 'xBocry'

pacflpeAeJrgnvlL oqeHb MaJrLr. Her couneHr.rfl, qro yAaJIeHI,Ie LI3 paccMorpeHlI HeKoropblx

npe,qr{KTopoB He r,r3MeHr,rJro 6u oqeuru ycflerxHocru.Taxue gKcIrepLIMeHTbI npoBoAr:.lttrcb. Ho ux

orrrcaHue, BI,IAI,IMo, npl,rBeJro 6rt r y,{noeHl{Io reKcra.

,{anuue Ha Pr,rc. 5.1 flanrr 4 floKanbrBaror 3Haqr.ITeJIbHbIe pacxoxAeHl{, MexAy

p*yJrbraraMr,r, rroJryqeHHhrMr{ pai}Hbrur.r MoAeJUrMr,r. K coxareuulo, gTor MareprlaJl TpyAIIo

BocrpLrHr.rMarb r{3-3a ueperpyxeHHocrr{ rpa(puron u o6u:nprs, a66penuuryp. Bnu4y BaxHocrI,I

3Tr.rx.qarrHbrx, cJre.qoBaJro 6u Aatr KparKue KarrecrBeuubre pa3brcueHl4, c yKailaHLIeM cuequ([nru

uo4elefi, [ocKoJrbKy oHr,r rBHo He cpaBnuMbr xorfl 6u no uogpo6uoct[ nrffo.I0nuofi Susuru u

pa:lpe[reHr,rro. ,{nr y6egurensnoft umrrocrparlIlll poJrr,I rrocrrrpoqeccl{Hra cJleAyer cpaBHLIBarb

paBuorleuHbre MoAear,r. I4na.re [peraMyrrlecrBa paspa6oraunoft cxeMEI Kaxyrc{
flpeyBerr.rtreHHrmr4. flocronrxy p$yJrbrarbr pa6oru Aocraroqno y6egurclbHhl, oHa B groM He

HyxAaeTcs.

Ilpr,r r[oprrayJrupoBKe cJreAyroqero 3aMeqaHr.rr, Koropoe flBJlrerc.a cKopee BolrpocoM, ,
afleJrJrr,rpyrc r co6crnenHoMy olbrry. Mu pa6oraurv HaA anflpoKc]rMa\nefi AoBoJIbHo cJloxuofi

3aBr,rcr,rMocrr,r MexAy AByMepHbMr{ uoJr.flM}r c qprcJroM creueuefi cno6oAu AJUI Kax.qoro flopflAKa

Tbrc.f,qrr. O6yuenrEe BeJrocb He AJrfl caMr,rx uorefi, a [ilfl. roe${llqI,teHToB pzl3JIoxeHI,Is, fia 6a3e

oprorourrlrbHbrx ([ynruufi. Koil,r.recrso HcxoAHLrx AaHHbrx y Hac 6u.uo . He orpaHl,IqeHo, I,I

ros(fouqHeurrr NN Bbrqracrrrr,rcb c Bbrcorofi AocroBepHocrblo. flpurrteneHlle uocrpoennofi

cxeMbr K r,ruAr,rBlrAyaJrbHbrM cryqa.f,M rroKa3ilro BbrcoKyro s$Semzanocrb r{ TorrHocrb MeroAa c

BaxHrrM r.rcKJrroqeulreM: B orAeJrbutrx peAKr{x cryqarx cxeMa ne pa6omna coBceM, T.e. AaBilIa
6olrrure pacxoxAeHr,rfl c r{cxoAHbrM ToqHbrM MeroAoM. Ilocxomry sto 6rrro HelprIeMJIeMo,

He.(opa3yMeHr,re ycrpaHflJrocb craJroBbrMr{ MeroAaM}r.

Boupoc cocrouT B cJreAyroqeM: BcrpeqaJrlrcb ma Brr c raKr.rMr.r curyallla.sMLr, a ecilpr Aa, To

KAK C HI.IMrI 6TTTb?

B 3arnro.reHrae yxaxy, qro Ha Mofi ssrrsA, pa6ora, o0oprrarenuafl KaK nomroqennrrfi

Texur.rqecruft oru6t, [eperpyxena Aera[sMr,r, Koroprre cHJrbHo 3arpyAHtrrot eE qtenue vI

rroHr,rManr,re 4m rrrpa6orru e€ orIeHKLr. CreAoaa-no 6wpr.a cnequ$ruecKoro v,arepilanru AarL B

rrpr,rJroxeHuvr, a B ocHoBHoM TeKcre Aarn 6onrrue KatrecrBeHubrx uoscueH[fi .(lttr qero ec6 sto

AeJraerctr..f, poroueuAyro cBor{M acrrupaHTaM 6rrm 6oree Mr{JIocepAHbIM K oII[oHeHTaM.
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Arrop ne ny6rulroBaJr pe3yJrbrarbr B BeAyrrlr4x Mr{poBblx xypuaJlax rro MereopoJlorun,

Srasnne arMoc$epbr r{ nporno3y, TaK qro ero pa6orn MaJIo Il3BecrHhI B MexAyHapoAHoM HayqHoM

coo6uecrse. 3ro [eqaJrbHo. MeNAy reM, ypoBeHb pa6or O.JI. Brrrona BrIIIIe ypoBns

6omruuscrra sapy6exnrrx ctatefi, uy6nuryeMblx tro STLIM TeMaM.

flpune4ennbre Bbrrrre 3aMeqaHr4s oTHocsTct cKopee r (poprvle [peAcraBJIeH]L pByJIbTaroB.

3aueqanug He oruoc.rrrc, K orreHKe 3Haqr4Mocrr,r LI Hayquoro coAep)Ka*prfl pa6orrt. Pa6ora

BbrrroJrueua Ha BbrcoroM HayqHoM r,r Bbrq[crr{TeJrbuoM ypoBHe. Antop o6uapyNlanaer BbIcoKyIo

MareMarr,rqecKyro KyJrbrypy u uy6oroe rrour.rMaHr,re croxsofi reopllll I{ rexHoJloruIu [oAxoAa,

ocHoBaHHoro Ha nefipouurx cerflx r,r MareMaruqecroft crarucrl,IKe, fl 6u cKanaJI, uro pa6oru

TaKoro o6r6ua, ypoBuf, t4 3uaqlrMocrr.r B HecKoJrbKo Apyrux o6ctostenrcrBax BIIoJIHe

3acJryxr.rBaJrr 6rr npucyxAeHrafi ,r AoKTopcKofi creneHu. Cuuraro, qro aBTop upeAcraBJleHuoft

pa6oru Esrror Ounrauu JleoH[Aosr,rrr 3acJryxuBaer [pucBoeHI,L yu0uoft crerIeHI,I KaHALIAaTa

r[usuro-uareMaruqecKux HayK ro creqraJrbHocrr.r 25,00.29 ([usura atrtaoc(peprr 14

rngpoc(fepu.

9aruron fiv.urpuir B urropo nu.r

,{orcop Sr,rs.-rraar. HayK, upo(f eccop
ftanuufi uayuuuft corpyAHr,rK

Lluc'rury r a ore aHorror ilu uM. II. fI. Illupruon a PAH
Caurr-flerep6yprcxufi (f unnan.
floqerunft upoQeccop, Ynurepcurcr Mem6ypua,
+7 911 023 66 44
dmitry-chalikoy@.yqndex.ru
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