
PErIEH3mfl

Ha Ar{cepTarlrroHHrrfl TpyA 3a tloflyrlaBaHe Ha

o6pa3oBareJrHa Ir HayrrHa crerleH ,r[orcroptt no:

06,lacr Ha Brrcme odparonanue 4.Ilprapogrrrr HayKLr, MareMarl{Ka rr un$opuarurca,

IlpoQecuoHaJrHo HarrpaBJrenne 4.5 Marenrarurca (ll:vucdrrrreJlHa rrareuarurca)

Anrop na Auceprauuonnufl rpva: Afirryp A64yrona Aru

Tenra Ha nrrceDTarrrrouHrrfl TDyn: ,rXrepaquouHrr MeroArr 3a pe[raBaHe Ha

p aqrrou a,'rHr{ MaTpnqHrI yp aBHe H*ls."

PerleHseHr: Aorr. An Mlurena Pa4ocraeona Pa.rena

1. Arcrya.nnocr Ha reMara

B npe4craBeHlrr Ar.rceprarluoHeH TpyA ce r43yqaBar rpu Henr{Heftuu uarpr4rrHr{ ypaBnenrrs,

KaTO HHTepeC npeACTaBJUIBaT BbIpOCLITe 3A CbqeCTByBaHe HA IOJIOIKI,ITeJIHO OIIpeAeneHII

perxeHr,rr, 3a cbrrlecTByBaHe v eAr4HcTBeHocT Ha MaKcrrMirJrHa perueHr4r t4 Ha T_r{xHoTo

noKa[r43upane. Aruenr ce rrocraBs Bbpxy r4TepaqrIoHHH anropprrMu za npu6tr4xeHo HilN{I{paHe Ha

raKrrBa pellleHl4t, KaKTo LI 3a cKopocTTa Ha cxolr,rMocT Ha npeAnoxeHlrTe rrr4cJreHrr nporleAypr4.

Axrya,rHocrra Ha I43cneABaHI4sra ce olpeAeJur rrone or cne.qHr4Te npeAnocraBKr{:

. Herranefiuure MarpI,IttHI{ parluogangr,r ypaBHeHr4s vtMat BaxHo rrpr,rJroxeHr,re B

cbBpeMeuHara reoput Ha orrrr,rMaJrnoro )TrpaBneHpre, r{KoHoMr,rKara v Sunancure.

,{ocrarr,vno e Aa crroMeHeM KJracvqecKara 4ra$eperull4anHa cl4creMa ria Puxaru u rteit:rrus,

Ar.icKpereH anaror.r{ucJreHoro ,HaMLrpaHe Ha Her;r3Becrnara Marpr4ua B Marpl{quoro

ypaBHeHae e nafi-qecro $nua;ren MoMeHT 3a AaAeH MareMarrrrrecKr4 MoAeJI;

. Pa:r:reAaHI,ITe B AlrceprarlrrtrTa ypaBHeHur npr,rB rvsar r,rHTepeca Ha MHoro crrerln[IJrrlcrl4

rro cBera B nocneAHzre 10 roArrHr,r. Toea ce Br4x.{a or ny6rr,rxarlulrre B peHoMr4parrr{Te

cllequanH3krpaH'u xypHanrr ;

o ]4repauuoHHHTe sucJleHr.r MeroAr,r rrMar BoAerrla ponr B KoMrrlorr,pHr4Te npecMrraHa.rr.

Ero gauo cqr4TaM, tre arTyanuocrra Ha reMarrrKara e 6escnopua.

2. ilo:nasaHe Ha aKTyaJrHocrra na npo6.neMrrre

flprz sano:HaBaue c pa6orara Ha aBTopa BeAHara ce HilJrata r43BoAbr, rre

nogpo6no c H{Kolr cBeroBHr,I pe3ynrarr4 rro reMarr4Kara, ny6ruaxyeaurz
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aBroparerHr crarilkt I{ Bbpxy ra3LI ocHoBa ce e [ocrapana Aa nonf{r4 rrolo6peuv (n uxraxre

acnex'r) aJllopalMlr 3a HaMI,IpaHe Ha rroJroxr,rreJrHo orrpeAeneHo perueHr4e Ha pa3rnelKnaHr.rre

x{arpuLIHL{ ypaBHeH[s. B rosn A)x, MoxeM Aa ornu.{uNd HefiHu.f, crpeMex 3a [perlrl3rrpaue Ha

)'c"rloBultra H cKopocrra Ha cxo.4l4Mocr. Bupoveu, 4a o:r6enexr,ru, qe 3a cxoAl,rMocrra Ha

IIrepaIIrIoHH[ITe 3aAaql4 3a HeJIIlHefiHra uarpuqHn ypaBHeHrrs uaiA-qecro ce AaBar caMo AocrarbqHu

!-cnoBHs.

Moero BrIer{arJIeHI{e e, qe Afinyp Aru e 4o6pe 3arro3Hara c eBonrorlkrflTa lr cbBpeMeHHoro

cr'crorHr4e Ha upo6lerraure.

3. Merogurcu Ha rr3cJreABaHe

B lllceprauusra ca nplanoxeurr pa3Hoo6pazuu rexHlrKr,r Ha upeo6pa3oBalnfl. or Marpr.rqHoro

cr{qTaHe; MeToA Ha rIbJIHaTa MaTeMaTr4r{eCKa r4HAyKrIr4r r{ HepaBeHCTBa B HOpMr4paHr4 MaTpr4qHr{

npocrpaHcrea. BtnpeKu K,qacllqecKus xapaKTep Ha nocoqeHrrre rroAxoAr{, Te ca [pr{nox(eHl{ 3a

rpy.4Hrr or MaTeMaTr{qecKa rneAHa ToqKa crrTyu\pTu.

T-vx e BaxHo Aa ce or6eJlexv, qe aKo e.qHH or ABara Marpr4rruu roe$uqHeHra A utu B rtulcna,

ronyrleHure ypaBHeHI4a ca 4o6pe r43rreHr4, AoKaro B pa3rnexAaHLrre B AircepTaqr4flTa cryqar4 ce

I'I3I{CKBa npeOAOntBaHeTO Ha 3Har{UTenHO rro-cepr4o3Hr,r MaTeMaTr4qecKr4 TpyAHocTr4.

4. Crpyxrypa, o6elt r{ KparbK rrperJreA Ha cbAbp}Kanrr€To Ha ArrceprarlroHHuq rpy4

lucepraqnsra e B o6elt or 76 crpauuglr 14 ce clcropr or BbBeAeH:ze, Tppr rJraBrz v rJ:aTupa:na

xllreparypa. Bu6:iuorpa$uxra BKJIroqBa 65 sarraeuq, rroBerrero or Kor4To ca uy6:ruxyBaHr4 rrpe3

rocneAHr.rre 1 5 roArlni.r.

B xpax Ha BcsKa rJIaBa ca HarlpaBeHr4 r.r3BoArr r4 ca orKpoeHr4 ocHoBurzre npr{Hocra (cnope,a

aeropa). Ocnes roBa B rlpeAcraBeHr,rr rpyA ca AaAeHr4 r4 crrr4cbK c ueftHrare uy6maraquu uo

ri4cepraur{flTa, KaKro r.r r,{3HeceHr4Te AoKnaArr Ha Hayqnu $opyua.

Tpx6ea crc 3aAoBoJIcrBo .4a r43TbKHa, qe crpyKTypara Ha rvceprar\LrflTa r.r crr.rnbr Ha

I{3rlO}KeHI4e CIIOMaTaT 3a IIO-JI9CHHfl [pOrII4T II IIpOCneAtBaHe Ha AOKa3aTeJICTBaTa.

Baeedenuemo B Mnoto crerHara $opua (8 crpaHaqw) xaea unrfoprraaqrrf, 3a rleJrrrre r.r 3aAarrr{Te

Ha nl4ceprar\prflTa, KaKTo I4 Morr4BarlprflTa 3a ra:6opa Ha reMara. Tyx ce B:bBexAar u o6xcttsr;al

H3rIoJI3BaHure o3Hauenufl. n HsKoH ocHoBHrr ra neo6xoAr.rMt4 fioHqrrlr u $axrz or MarprrrrHoro

CNI9TAHC.

fnoea 1 e safi-ronsMara no o6erra B AuceprarlrroHHr.rr rpyl u r43cJreABa Marpr.rqHoro ypaBHeHr,re

x+A*X-tA+B*x-tB=e, (1)



iir,:{ero A u B ca KBa4palHr.r Marpr.rqr{, a rroJro}r(r4TeJlHo onpeAeneHara Marpliqa Q, 6ez orpaHnqelrl4e

Ha oSuluocrra, Moxe Aa ce 3aMenr4 c eAr,rHI4tIHara Marprrqa I ot c:brur{.f, pe4. fopHraxr ran4ercc *

o3Har-raBa TpaHcnoHI,IpaHe I,I KoMrIJIeKcHo cnptraHe Ha cborBerHaTa MaTpI4IIa.

Perylrarnre or ra3r.r r.rraBa ce 6asupar ocHoBHo Bbpxy 'tpat crart4rr or I,I3BecrHare B Hay.lHara

o6:racr yqeHr4. Guo H Lancaster (1999), Kaxro ut Zhang (1996), npeAnarar r,rrepaqrlonul4

a-rropurMu 3a rro-npocroro ypaBHerrue npu B : 0. Afiuyp Anra gopasBl4Ba rexHure v!.ev 3a

)ipaBHeHuero (1) (Anroprartru L2A vr 1.2.7). B ra3vr rJraBa ce r.r3cJleABar aJIropLIrMlr 3a

Koi{CrpyrrpaHe Ha MoHoToHHr{ MaTpr4rrHr4 peAr,rrlr4, cxoArlr{u KbM MaKcI4MaJIHOTO nOJIO}&ITeIHO

perreHue X , ntm X ,t . TaxuBa pe3ynrarr4, AbJrxaurr4 ce Ha Yaezzadeh u W. (2014), raxro u na

Long, Hu ir Zhang (2008) ca loput:Br4rrr or aBropa n naparpa(f 1.2. llocneAHl4flr:a frana 1,

naparpaS 1.3, e nocBereH Ha qr4cneHu eKcnepranenra. flpe4craseHrrre qerLIpI{ rIpLIMepa ca

nog6paurE raKa, qe Aa e lr3BecrHo rbpceHoro MaKcr4MaJrHo perxenr,re X 7 ua )paBHeHl4ero (1).

flo,'r1,.rsHu ca 6poxr Ha r4Teparl[r,rre rrpu onpe.qeneH crorr-Kprrreprafi :a [peAcraBeHLITe or

.qo KropaHTKaTa Tpr.r anropr,rTsM a 14 ca HanpaBeH r4 croreerHr4Te I{3BOA}I.

fnuea 2 e nocneteua Ha ne:rnnefisoro Marpr.rrrHo ypaBHeur4e

x+A*x-L A-B*x-tB=I
c KBaAparHn Marpr.rrrHu rcoe$aqxerrtu A u B.

Pe:yrrarare ua AfiHyp Ara ce lazupar Ha ABe crarr.rr or Berzig, Duan u Samet (2012), KaKro

n sa Duan, Wang Li (2014). B rsx ce .qaBar ycJroBr,rr, npr4 Kozro (2) upurexana (eguHcreeHo)

ilonoxrrreJrHo orrpeAeneHo pemeHue X 1. Brpxy ra3r4 ocHoBa Afinyp Anu npe4craBr opr4rr{HaJreH

r.rreparlr{oHeu .4BynapaMerpr{qeu anroplrrbM 3a HaMr{pane ya X 1,, a cbrrlo raKa Lt nogo6penu

ycnoBr{s 3a HeroBoro ctrrlecrByeane. franara 3aBbprxBa c ABa qr,rcJreHr.r [prrMepa.

B noc.neAsara fnaea 3 ce asyrana ypaBHeHr.rero

x-A*xA+B*x-| B=1, (3)

KbAero A u B ca KBaAparHr4 Marpr4rlu,a I e eAr.rHrirrrHaMarpr,rqa.

Pa:rreN4a ce eAI{H .4BycrpaueH HTeparIuoHeH anroparbM c ycnoBr4{ 3a cbrrlecrByBaHe Ha

eAHHcrBeHo rroJroxarenHo onpeAeneno pe[reHr,re ua (3). Tona peureHr4e e or.qeneHo B orrpeAenen

\,rarpnr{eH rrHrepBan (Teopeua 3.3.2).

Anropsr Afinyp Ama 4ana HoBa Mo4rir$nraqux Ha rlrrrrrpaHr.rr flo-rope ABycrpaneH MeroA qpe3

JonbnHr{TenHa MarprrrrHa peAr.rqa 14 ras6sreaHe na o6prqaHero Ha Marpr{rlr{Te B eAHa. or

Nrarpur{Hr.rre peAr{qu. Tyr onpegeneHo BJrHrHr{e e oKa3aJr pe3ynrarbr Ha Haf{Hr4t pbKoBoArrren

(2)



npo$. XacaHoe (2019). flpegcraerHero Ha Aora3areJrcrBoro Ha Teopeu a 3.3.5 npaBra Muoro 4o6po

BIICIIATJ]CH[IE.

IlpercraeeHl4re B rrocneAHr4s naparpa$ qucreHn pe3ynrarr{ He Moxe Aa He npoBorr{par B MeH

cre.qul4t B:bnpoc: llo-Naa,rxrasr 6poft vreparl4r4 sa A:rropnr:su 3.3.3 He e JrLr 3a cMerKa Ha 3a1aqata

3a HaMIIpaHe Ha crloMarareJrHr.rre warpugu M n ,A/? tr4:o6rqo, npo6leutr :a ueHara Ha

a,rr[opI{TMLITe trp]I LlTepaql{oHHr.rre rrpoqecl4, r43Mepeu c 6pofi ofleparlura, e oqeBr4Ano I{3BIH

pa3f nelK.{aHwflTa B rrpeAcTaBeHaTa Ar{cepTarlH{.

5. Itrpuuocrd B ArrceprarlnoHHns rpyA

II-{e pe:rouupaM Moero Jrr,rqHo MHeHr4e 3a rro-cbruecrBeur.r HayqHr4 pe3ynrarr.r, nonf{eHrr B

rti{ceprarln sr a Ha Afi Hyp Alu :

o [orasauvr ca no4o6penn orleHKrl 3a Mero.4 Ha nocneAoBareJrnr4Te npu6rulNeHr,rr, flplrJroxreH

3a Marpar{Ho ypaBHeHlae (1). 3a roBa ypaBHeH}re e [peAcraBeH anropr4T6M :a npu6lrzxenu

HaMr4paHe Ha MaKcr4MaJIHO [OnOX{r4TeJrHO OlpeAeneHo peureHHe ;

. Hauepenu ca HoBI{ 14 uo4o6peHu B cpaBHeupre c Aocera r.I3Becrur.rre ycnoBr,rt 3a

c:bulecrByBane Ha rIoJIoxIzTenHo onpeleneHo perxeur4e 3a ypaBHenue (2). Bescnopen yclex

e rlpeAnoxeHrr'ir I4TepaqlroHeH aJrropurr,M 3a qHcj1eHoro HaMr,rpaHe Ha roBa peureHlre;

. llolyqeHu ca HoBI4 AocrarbqHl4 ycnoBlds 3a cbuecrByBaHe Ha rroJroxrrreJruo onpeAeneHo

pelxeHl4e Ha HeJll4Hefinoro Marpr4rrHo ypaBHeHr4e (3). 3a q[creHoro perueHr,re na rosa

ypaBHeHI4e ca [peAnoxeHr{ ABa r4Tepaul{oHHr4 MeroAa 3a HaMr.rpaHe Ha rronoxr{TeJrHo

orlpeAeneHo peureHl,Ie: ABycrpaHeH r4TeparlrroHeH anroprrrbM rz HeroBa rrao4ra$uraqrrs, rrpu

Koqro r{acrrrtrHo ce ug6srna o6prqane Ha Marpr{qa.

Tul raro Ar{cepralluoHH}rrr rpya e or o6.nacrranav3rlr4ctrprreJrHara MareMarr,rKa, To B Kparr Ha

BcsKa rJIaBa pe3ynrarure ca noAKperreHr4 c Aocrartqno Ha 6poft uucnenr4 eKcrrepnMeHTr4.

6. Ily6nlrrcaquu rro Ar.rceprarlrroHHr{fl TpyA

flpe4craneHu ca ner uy6ruKarlr4u, cBr,p3aHr4 c Ar4ceprarlaoHHuq rpyA, ABe or Kor4To ca

cax,IocrosreJlHl4, a ocraHaJI,ITe ca B c:[,aBTopcrBo c HayqHr,rs pbKoBoAurel. E4na or crarrrr,rre e c

nunaxr-Sarcrop (IF), Apyra e c LIMIIaKT-paHr (SJR). Pe:ynrarare or Ar4cepraqr.roHHras rpyl ca

rloKnaABaHI4 Ha ABe MeXAyHapO4Hu rOn(fepeHrlrrr4, Ha Apyru 4ne xon$epeHrlrrr4 c MelKIyHapoAHo

vqacrl{e (MATTEX) u Ha ceMl4Hapnre Ha OMIrI npu IIIV,,ErrcKor Koncranrrau flpec:rancxra".

7. Er,leqo r.r3rroJr3BaHe Ha pe3yJrrarrrre

Karo 4oxropaHr na ilIyrrrencKrlr yHr4Bepcr4Ter Afinyp A'rIa e qacr or ycnerrrHo pa6orequxr

Hay'qeH eKIzrI c MexIyHapoAHa IrcBecrHocr B o6racrra Ha Marpr.FrHr4Te ypaBnenurfr. tr4:eectro e, ue



cbuecrByBar I'IpauHoHaJIHH aHaJrO3r{ Ha pzBfnex,qaHr.rre B Ar4ceprauLrflTa pa\voHaJrHrr Marpr,rqHr4

)'paBHeHI4s. Vnepeua crlM, qe AfiHyp A.nu rqe [prreMe v Apyrr4 npeAn3Br4KarencrBa Ha

cbBpeN{eHHara LI3TIHcTLITeJIHa MareMarr.rKa r4 rrle [poAbnxr.i aa 6rle He caMo Ao6bp rrpeloAaBareJr,

HO lr aKTHBeH yqeH-r43CneAOBaTeJr.

8. IlurupaHufl or Apyrr.r aBTopr{

Ha nyS"rlamalli4l4Te, cBbpsaHr4 c Ar'rceprarllronHr4{ TpyA, ca sa6ers:aur4 rrer rlrrrr.rpaulrfl or

Bo;leru[ c[eqI{aJII4crI{, KoHTo pa6orxr s o6racrra Ha Marpr4rrHr4Te ypaBHe*vtfl,, Karo qer{pr,r or rr]x

ca e ny6lnKyBaHLI B peHoMt4paHLI cleqr{aJrpaupalr4 crrvrca*vrs, c uunaxr-$aKTop. EIua or crarr.rr4Te

e rlrrrapaHa (:acera!) rpr4 rrbrr4, a lpyrr.{ ABe - rro Be.{Hb}K.

9. IlpeqenKa 3a anropeQepara

Anrope(fepartr e v3rorBeu cburacno Lr3ktcKBaHvtflTa lr npaBlrnHo orpa3rBa ocHoBHr4Te

[onoxeHr4_rr u Hayr{HLrTe npr.rHocr4 Ha A}rcepTarlproHHr4s TpyA.

10. Kpuruqnu 6elexcrcu

Ile Hanpant HsKou KpI,ITIIqHI{ 6ereNrcu no rrrceprar{r4oHHrls rpy,u, Kolrro o6a.{e nu nafi-rua-nxo

He npoMeHflT MoeTO MHeHHe 3a C:bIqHOCTTa, 3HaqI4MOCllTa LI KaqeCTBOTO Ha IIOJIyqeHLITe pe3ynTaTl4:

o I4:nonsBaHI,ITe B ll{ceprarlr4rra o3Haqenars, KaKTo ra HsKorr ocHoBHr4 noH-srds a Saxra or

Marpl4r{Horo cMtraHe, 6u rpxlsalo Ia ce Aa1tar B caMoro HaqaJro, a He, KaKTo B cnyqalr, Ha

13-14 crpaHr4rla;

. 3a sa6etszau*tre 3araqu (crp. 11) rie e sceH r..r3pa3br:,,ycJroBfrfl ...,Kor.rro racano-go6pra

or cblrlecrBynarr{ute";

. Ha crp. 14, peg12 orAony rpa6ea Aa 6rAe lnl+ O, aue D * 0;

B nepaneHcrno (1.31) nnxno rpx6ea nae X, rlulrecro XLt ;

flpu a::roNeHlrero s frana 2 cratuure [15] n [18] ca o6rpuarra xpoHoJroruqHo - crart4flTa

Ha Berzig ra Ap. e vrcIr;r3a or rreqar ABe roAr{Hr.r no-paHo;

flpu npe4craB.uHe Ha HoB iulropl4TbM e 4o6pe Aa ce 3anurrre eKcrrJrr{qr{THo BprrKara MexAy

rlapaMerpl4Te, Br"IIpeKH qe roBa e HanpaBeHo B rrocneABatrlara reopeMa (nanp. anropr.{rbM

2.2.3);

B llpu HopM?r Ha Marpr{qure A u B ouenr.r4Ho He ca no-toJreMr{ orB llpurr,rep 2.3.3 uz'McJreHr.rre H(

G
qHcJroro 11. 6r*o10 ce orHact

1 " 
r" llfll n llpruep 2.3.1;



OcnoeHla crarkrur 120] u [77] ue ca rlr{rrrpaHr4 KopeKrHo n Jfumepamypa. Taxa nanpuuep

rp.a6ea Ia e nanucano X-a nrnrecro X-1 ;

Ha uqrou Mecra B TeKcra e I,I3noJI3BaH HenbJIeH BMecro rIbJreH rrreH 3a cr,IIrecrBI,ITeJIHIr or

M'b)KKI{ pOA, eAT4HCTBeHO rII4C.[O.

tr4vana H cneAHr{Te npelopcKr.r:

r B c:reABau]lt cBoI4 crarr.r[ c qr4cJreHr.i eKcnepr4MegTrr aBTopr,T Ia BKnroqr4 r{ rrpr,rMeprr c

KoMnJreKcHr4 Aalrrtr, KaKTo v na [aBa npu6nzNeiro pelreHrle, Maxap r4 3a HetoJIflM peA Ha

Marpr4r{Hure xoe$zqzeHTr ;

B 6raeue aBTopbr 4a ny6nurcyBa rro ra3r.r Haf{Ha reMarrrKa H3KnroqhreJrHo Ha aHuuftcrn

e3HK, 3a Aa Moxe pe3ynrarr.rre Ia Eolusr lolo6anarqa lonynspHocr.

11. 3ax,rrorreHrre

flpe4au4 ropelr3nolreHoro, Moxe Aa ce HarrpaBLr r43BoAr,T, qe B npeAnoxeHprfl, Aucepra\HoHeH

'tpyn ce clA:bpxar AocrarbqHo Ba)KHr4 3a MareMarl4qecKara reopr4s ra nefinure rrpunoxeul4s

IIpI{Hocr{, Koero ro [paBrr HarrbJrHo orroBap{ul Ha Bcr.rqKr.{ r{3r4cKBanr{s sa 3PACPB u lIlI na

3PACPE. 3arona Moero MHeHr.re e ,r3Ao' [prrcbxAaHe na o6pa":oBareJrHara 14 HayqHa crerreH

..!oxrop" ua Afinyp A64y.:rona A:ru n o6racr Ha Br4crrre o6pa:oeanue 4. flpupolurz HayKr.r,

\IareMaruKa il aHtfopMarl,IKa, npo$ecuouanHo HalpaBJreHr4e 4.5 MarenrarvtKa (I4zuucxutetua

uarevarura).

15. 11.2020r.

[-p. fa6pono lMutrc;aaPa,rcr;al
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