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Merorc 4ucepraqifiHoi po6or:z e po3po6Ka i eacrocynaHua uero4in reauroeoi
crarlzcrlarlHol (pi:unu 4m ana;risy 6araroqacrr.rHKoBr.D( crdcreM pisnoi npprpoAu. Oco6rueicilo
4ucepraqii e re, Iqo ni4npanuoro rotlKolo 4ocri4xeur e crarkrcrvra Eose-Afi:ulolltairua -

KoHllenryanruufi aunapar, *.rcuit Ao3BoJUre :po:yuiru i rcimnicuo orucarr,r rBrrrqe ron4encaqii
Eose-AfiH[rrai,ma. I xoq ni4 uacy rrepruux cupo6 Teoperr,rqHoro onucy uboro .sBr,rula B](e
MLrHyJro uafixe cro ponin, AocriAxeHns s qifi i cyuixHnx AirqHnax Bce ule 3arvmalorbcs
aKTyaJIbHHMn. flepeg rLIM, rK nepefirz Ao AeraJrbHinoro auarisy gucepraqiT, xoqy eigsHauuru,
ua vrifi rorJrtA, o4nH is saft6ilrnnx if s4o6yrHin. -f,rc npanzro, Si:uuHi apxerunu noneAiurcu
cl4creM nsaevro4irounx areHrie, Iqo qacro i ycuiuuro Br,rKopr,rcroByrorbcr n cyracnifi nayqi i
nynrrypi 3aruuloM, 6asyrorrcr Ha KJlacprrruifi crarucrzqi. IIe raxi .anrarqa, .sK [epKolrqir,
4rar[ysir, (fasonufi nepexi4 (n fioro Knacr4qHoMy posp,riuui), roqo. Po6om [r.rcepraura
nporloHye Iqe o,qLIH rIpI{KJIaA - rle rBuule 6ose-aftuurraftsincrnoi ron4eHcaqii. llpunqvrroBoro
ei4uiunicrro Irboro tBrrqa ni4 nepeniueHrlx Br.rqe e fioro KBaHToBa rrpupoAa. Tanurra qLrHoM,
BKa3aHo Ha IrIe oAHy aHanoriro y noseAiurli cKJraAHr[x 6araroqacruHKoBlrx crzcreM pi:Hoi
rpr{poAr,r.

Is ceN{n pos4inin ocHoBHoro reKcry 4ucepraqii, nepnrzfi pos4in - ofJrsloBr4fi, a uricrr
HacrynH[x, o6'e4uaul[x KoHIIerITyaJrbHo i uero4ororiuuo, croc) orbcq pisunx o6'enrie.
PosAirLI 2i3npucsqqeniananisynone4inKuB3aeMoAiroqnx6osonin,pos4i l r , r4i5-cucreM3

Apo6oeoro crarl,Icrl{Koro, n pos4iri 6 posrnr4arorbcr sa4aui reopii qnceJr, a n pos4iri 7 - zala,i
rirsnicuoi rinrsicruKu. flpyrufi por4ir 4raceprqii npucn.aueuufi po3paxyHKy cneKrpy
eneMeHTapHm s6yAxenr 6arato6osormoi clrcreMr.r ra Aocli4xeHHro BJracrprBocreft oAnopi4nnx
6ose-cucreM si cla6xoro nsaevlo4iero. KorperHi pospaxynrcu BlrKoHaHo y $opuarisnai
ABorIacoBIdx reMrleparypnnx (pynr<qifi lpina ra KoJreKTr{sHr,D( srvriuunx. flpe4ueronr 4ocli4xenr,
npoBeAeHlrx y rperboMy porqini e iAeamuufi 6ose-ra3 raprraouivunx ocqurrropin y upocropi
Hlrsrnoi nunripnocri, 6osoltn si cra6rorc nsaeuo4ieio B ocrluJrflTopuift nac'rqi ra cncreua
o4nonuuipnnx cra6xorsaeuo4itotlnx mpMolriqunx ocqurrropis gi crarucrr.rKoro [xeHrine.
3orpeua, ocraHHt s nepedueHr,rx 3aAaq Mo)Ke 6yru pealiroBaHa npu aualisi $isuuunx cucreM,
An.s tKl,rx 4po6ona crarr,rcrr.rKa [xeurire Br4HHKae e$erunnuo, 3oKpeMa nuacri4or crciH'reHHoi
rcinrrocri uacruHoK a6o BpaxyBaHrur rrrixqacrnHKoBr.rx neaervro4ifi. OAsravr is BzDKJTLTBID(
pesymrarin Ilboro pos4iny e y3yraJrbHeHrur i4ei Eoromo6osa npo na6lnlreHe BTopr.rHHe
KBaHTyBaHHt Ha BI{rIaAoK cra6rossaelro4irovoro 6ose-rasy n rapuouivuift nacrqi. y
rlerBeproMy po:4iai y3afan6HeHo 4po6ony crarrdcrt4Ky flolixponaxoca Ha Br.rraloK, KoJrH
napaMeTp rliei crarucTrlKlr Mo)Ke 6yrn rcoureKcHlrM rrHcJIoM. Kpirvr roro, uo TaKa gaplavra

craHoBI4Tb ql,Icro ara4euiuuufi iHrepec, BoHa Molr(e Br,rHlrKarr,r npn 4ocni4xesni pisurax

$isuuunx cl4creM, y rKnx ni46ynarorucs. Akrcvtnamanui npoqecu. I{iraer4M 3acrocyBaHHrM
3anponoHoBaHoro (fopvrari:rvry e po3rnsHyra B 4ncepraqii 3a1aqa [po oAHoBr4lripuy cncreMy
rapuoHiuunx ocqunxropin, u1o ni4rararorb ranifi crarucrnqi. 3onpevra, uepe46aveuo icuynaHm
HI43KH rocri4oaunx $a:onnx nepexo4in. Y ntnrovry por4ili 3anporroHoBaHo y3araJrbHeHHrr
ni4ourax Apo6oBax crarl4crr4K. Cepe4 po3rnrHyrr,rx crarr4crrrKpr fon4efiua-By,
florixpouaKoca, HerroeHi ra nea4urunui crarncrr,rKr4. 3anponoHosaui AeropoM y3aranbHeHHrr
Br,rKopr4craHo Anr po3rrrqAy 4erilucox 3aAar{: TepMo,qr4Hanairu iAealruoi cncreuu eHiouin,
Brrnr,rBy uixqacrnsroeoi nsaeuo4ii ra crinqesuocri rcilrrcocri qacrr,rHoK Ha none4iHny
6osoHHnx cr4creM. Maficrepuo BnKopncraBrrru aHairofiro uix 3aAar{aMr,r upo o6.rucJreHrrrr



crarricrrrqHoi cryu 6araroqacrunnosoT cucreMl,I Ta 3HaxoA)KHHTI xiltrocri pos6rarrin

HarypanbHoro qrrcJra, B rrrocroMy posgiri ,{ucepraHr po3rrlf,Aae uiAxoAz crarncrlaqHoi

uexalliru Ao 3aAarr reopii qncer. B uirporaHouiuuouy po:uo4iri orpI,IMaHo oqisHl'r rilrHocri

6ararosrailaipunx po:6urris Ha cyrvry 4oninbHr{x crerleuin, pospaxoBaHo nolpaBKy go rolonnoT

acrdMrrrorr.rrcr,r fap4i-PaMaHyAlreHa nnfl riuifiuux pos6urrin, oqiueuo rilrricrs o6naexesm

nJrocKlrx po:6urrin si crin.reHHoro rimrcicrlo qacraH. Ocraunifi, croultfi po:gil 4ncepraqil
po3rntAae crarnorLtrlHi oco6rusocri MoBI,I, 3acrocoByloqu, TaKIaM qnHoM, MeroAlI i

KoHrlerrryantuufi anapar HsaurosoT crarncruquoi $isuru y sa1;avLax rinsxicuoi rinreicrflrcu.

floai6no qx i e nonepe4Hix po:4ilax, TaKe 3acrocynanui Ao3BoJUIe orpI.IMarI,I HI43Ky Hoel'tx i

lepcneKTr4BHr.rx pe3ynbraris. UIe o.qua aHarori.fl ig eracrusocrflMkr KBaHToBoro cniry, .uKa ryr

BzKopr4croByerbcr - aHarori.s uix roqsicrlo po3paxoBaHax BeJIIaqI.IH i posuiponr nu6ipon, s

oAHofo 6orcy, ra ro.rHicfio oAHoqacHoro nvuipronaHHrr KoopAn*arv ra irunyllcy HnaHronoi
qacTI,IHKLI, S iFIUrOrO.

Ha sanepureHHq 3faAaro 4emi saynaxeHHrr, 3arrlrrasn-s i no6axanHq, flKi 3'.f,Burl{cb y MeHe

npu osuafioureHui : uarepialaun 4ucepmqii.

o Bracu.rsocri o4uopimuax 6oge-cucreu is ssaeruloAiero locni,q)Kyrorbcs y poa4ili 2 is

3acrocyBaHu-nvr reopii s6ypeHr. Klacu(fircaqis pq.qis reopii s6ypenr rpoBoAllTbcq ga Kimnicrro

cyru 3a xBraJrboBr{M BeKTopoM. B sa4a.rax reopii TBepAoro rina naalufi napanaerp raKlrx

posxlagin nos'q3aHufi ig naalicrn esenrzruoro o6'euy esaeN{oAii. OAuar, B 3aAaqax reopii

norq roKa3aHo, rqo analoriqui po3KJraAr.r Malorb uyrsonzfi pa4iyc s6ixHocri i siAnosilHi ptgu

Anr cflocrepe]KyBaHrrx BeJruqr,rH e acuMnrorI4uHI{MI4. [I{o uoxua cKa3arI,I upo s6ixllicu px4in

reopiT :6ypeur, oTpLIMaHVX y AucepralliT anq 6araro6osonulor czcreu?

o B po:4ini 3 orpuvraHo qucnoBi oqinrcu 4m $parqii 6o:e-rcoH4eHcary ra renloeuuocti

cr.rcreMrr 6o:onis y sonuiuurouy noni ua $panrani - rulnvri Cepniucrnoro. 3 qielo Meroro

Br,rKoHyerbcs analiruqHe rrpoAoB)r(eHHr sa nnuipuicrlo npocropy D (aun. (fopnaym (3.I4),

(3.15) i nuropncroByerbcr oqiura siAuoeiAHnx nupa^:in npu ueqinifi nuuipuocri upocropy D.

BiAouo, ulo, npir'l nuuipuocri faycAop(ba, (fpamanu xapaKTepu3ylorbcq HI43Koro isurnx

Beirr4qktH. Cepe4 Hr,rx crreKTpaJrbHa nurraipuicrr, naKyHapHicrr. OAnouy i rotly x( 3Har{eHH}o

tfparruruoi nuuipHocri Mox(yrb siAnosiAarl,I pirui suaueuux III4x BeruqlrH. Torvry He

oqeBr,rAHo, rqo npocre aHarirpr.{ue [poAoB]KeHru rarraua-Qyunqii Mo)Ke BpaxyBaru rari eSerrn.

Einsrue roro, TaKe anariruque rrpoAoBxceHHq He BpaxoBye cauouoAi6socri - 6es sKoi o6'eKT,

crporo Karltyqn, ne e {panranorvr. ,{na roro, u1o6 npereHAyBarv Ha orrlac KoHAeHcatIii ua nulnui

Cepniucrroro, orpr{Maui n 4r.rcepraqii uucroni ouinr<u nosuuui 6yru niarpunaaui AoAarKoBI4MI4
apryMeHTaMu.

r V .rerneprouy pos4iri nepe46aueuo qircannfi e(fenr - HI,I3Ky $asornx uepexo4in repuoro

poAy B cucreui o4uoruuipnux ocqr.rJurropin, mi ni4roprrcrrc.u crarllcrraqi flonixpoHaKoca 3

KoMrrJreKcHr{M rrapaMerpoM. Anrop 3a3Haqae, ulo KoMrlnencuufi [apaMgrp crarllcrl4Krr MoxHa

orpraMarv nuacligor:osuiuHroro BrrJrr,rBy na3epoM rIH rrep$ e$errunue BpaxyBaHHq Ancernaqil
eJreMeHTapHnx :6ylxeHr i oqinroe Moxrneicrr nepeniprn Il6oro e(fercry. Ocrilrxu uona fige

npo ni4rcpurrfl HoBofo e$enry, Ha uifi rour.flA, Bapro npu4inuru 6inrury yBary i Aouacrn
6inrrue 3ycl4nb Ans reoperl'IrlHoro z'xcysanut nepeAyMoB fioro pealisaqii.

r He sposyrvlilo, qK flapaMerpr.r crarr4crr{qHoro posuo4ily (7.1) snrnBalorb ua poenoAin
rracrora-paHr. 3orpeua, qn clpaBAx(yerbct .4nq ocraHHboro 3aKoH 3in0a i, lKulo .raK,

uacrilrru yuinepcanrHr{M e 3HaqeHrur creneHeBofo norasuuxa? Bi4ouo, tqo rinsrcicrr cnin

o4uaronoT qacrorr,r y rencri creleHeBo 3pocrae is paurou qlr crie. Tare cnissi4uoureuu-a
rracoM Hir3r.rBarorb Apyrr{M 3aKoHoM 3inrfa. Bilnoeiluo, cninni4HoureHHt r{acrora-paHf

Ha3rrBarorb repur.rM 3aKoHoM 3in$a. 3orperrla, Apyurfi 3aKoH 3in$a crpaBeAJILIBuit i Ltts cttis,

u1o sycrpiuarorbc.f, y rcxcri Jrrdue oAHH pa3 - rarraKc reroMeHa. Taruu qI4HoM, npupo4uto 6yno

6 ouircynaru, nlo 3arrponoHoBaHa B Ar4ceprarliT rraoAenr uoxe ni4rnoproBarl4 3raAaHy crerleHeBy

none4iurcy.



/

. flesne 3acrepelKeHHr BrrKJrrlKae 3anponoHoBaHa B Al,Icepraqifinift po6ori KoHqenqi-f,
TeMueparypr,r reKcry. I ne roMy, rqo noHrrrrr reMneparypn 3acrocoByerbct AJrfl
xapaKTepr{crr,rKr,r crrcreMr,r B3aeMoAinqux araurin He([isu.rHoi [pupoAI,I, IpI,IKJIaAI,I TaKI/x
3acrocyBaHb - rrucreHui, a rouy, qo BBeAeHa B Ar,rceprarriftuifi po6ori 'teuneparypa rencry' e
eKcreHcr,rBHoro BeJrr4qr,rHoro. Ann., Ha[pI,IKJIaA, Puc. 7.3, Ae noKa3aHo snaiuy 3HaqeHHrI
'reuneparypn rercry' siA rdrsrcocri crin y rerccri. Eilrnre roro, caMe BBeAeHHs xonqeuqii
'reuneparypu rencry' 6azyersct Ha roMy, uro ur BeJrHqHHa Qirypye Ha siAnoniAnoruy rraicqi n
posno4ili Eose (4un. ni4pos4in 7.3). Tane $oprr,ra.nrne 3anpoBaAxceHru reMrreparyplr reKcry
3arpyAHroe un npuuafiuui npnxonye npnpoAHiury auaroriro, ua rKy 3Bax€Klrb flpu nneAeuui
TeMrreparypvr cucrevtr rsaevro4ilounx areHris neQisuvnoi [prrpoAr,r rK BoJII{qI,IHu, cnpxxeHoi

4o enrponii', rqo xaparcteplrcye vripy 6esna4y.

o B ui4poslitriT.l 3rBHaqeHo, rqo npu ananisi posuogirin cnin y tercri pisni crono$opnau
BBa:ralorbcr pisnuuu cJroBaMu. Ha uorc AyMKy, rarcui.t cnoci6 auaniry Mo)r(e qricHo BnnIaHyrI,I
ua 4earci 3 orpnMaHrD( pesylrrarin. Aaxe 3BeAeHrur scix cris Ao cJroBHr.rKonoi Sopuu 3HaqHo
guisurr rK Kopnyc aHarisosaHoro ruarepia.ry (cnonHur) rarc i qacrory BlKr{BaHHr orcpeunx clin.

3aranou BBaxaro, rqo 4ucepraqifina po6ora e un6oxrau, uiricunu, pereJlbHo
upoAyMaHr.rM i 6rrEcryue BuKoHaHuM AocriAxeHHqr,r. y po6ori ni4vynaetrca BLIcoKa
rcnariQiraqir Anropa, fioro epy4lrqir, 4o6pe 3HaHH.rr ruarepiany i nesHa HayKoBa cuirunictr.
Einsuricu uy6niraqifi, y rKr.rx Br,rKJraAeHo ocHoeHi uarepiaru 4r.rcepraqii (22 s 29), suroHani
6eg cninanropin. O4Har, quratoqu qi po6oua, cn)D€roqu .qonosi,qi i cuinrynuucr 3

flucepranroM MoxHa ni4uyru fioro uarexHicru Ao rrrKoJrr.r npoQecopa IsaHa Banapvyra,
HayKoBoro KoHcynbraHra 4racepraqii i nu4aruoro yrpaihcmoro $isura. Xo.ry raKolr(
3a3Haqr,rrr{, qo reopix KBaHToBTD( 6ara'roqacruHKoBrcx 6ose-cucreN4, po3Br.rrKy xrcoi npucmqeHo
3HaqHy qacruHy po6ir npo$. Barapvyrca i ftoro y+rin sHafturra n po6orax AH4pix PoseH.Iara
He Jrrrue Aocrofiue are i, na nepurufi norJrflA, Hasirr necno4inane npoAoBlr(euux. I{inano raKo)r(
i re, ulo caMe rle npoAoBx(eHHr - 3acrocyBaHnf, rsaHroeoi crarucrt4Krr pr aHarisy terctin, ua
Moro Ayr!{Ky, Mo}r(e rvrarn qiny HH3Ky npaKTI4rIHnx 3acrocyBaHr.

Pesymraru upoBeAeHrrx n. PoseH.rarcor\,r AocliAxesr craJrr,r [peAMeroM 6rr,tsmo
ciugecrm ny6niraqifi (n4naAqsru ges'rtru 3 Hr{x BHKJTaAeHo ocuonui noJroxreHHr 4zcepraqii),
uto sa6esneuye 4ocroripnicrr, naAifinicrr ra HoBn3Hy orpnMaHr{x pesymrarin. flpo
saxrr.rsicrr orpr4MaHrD( pesymrarin cni4uarr i nouuru. Tar, 3a AaHr,rMI,I 6azu gauvx Google
Scholar, craHoM Ha xoBreHs 2016 pory po6orr,r AucepraHra 6yno nporlr4ToBato 192 pasu.
OcHosHi rroJrolreHrur 4r,rcepraqil Buqep[Ho Br,rKrraAeHo n anropet[epati ra anpo6onauo ua
qr{creHHr.rx rcou([epenqiqx ra ceuiuapax. Kpirra xypHaJrbHr{x ny6rircauifi, Ar{cepraHT e aBropoM
KHr.rlr(KH s ([isuru 6oge-cucreu (nox-nnr 29 iz npuyeAeHoro n antope([epari cnucry), AKa,
3oKpeMa, Br.rKopr{croByerbcr rtpu Has.raHHi cryleHrin-(pisuxis. 3ararona BBa)KaIo, ulo

4ucepraqifiHa po6ora e 3aBeprrreHr,rM HayKoBnu AocliAxeuruu i qilnorra 3aAoBonbHfle BuMoru,
BcraHoBJreHi Ao AorropcbKrrx 4ucepraqift, a iT aBTop, n. AH.[pifi PoneHuar, 3acJlyfoBye
npr,rcBoeHHf, fi ouy nueuoro cryrreHr AoKTopa Qisnro-rraareMarHqHl{x HayK.
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