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Ha AI4 ceprallrIoHeH TpyA 3a [onyr{aBaHe Ha o6pasoBarerrHara il Hay.cI]Ha cre[eH ,,4oKTop,,

Temara Ha Al{cepralllrrra: ,,Hauperuaro cbcroflHue Har<onr6uuupaHr4 croMaHo-
crorraaso6eroHHr4 rpeAr{ c Harr.rcKoB rrorc or crlo6seuz eneMeHTr.r c Kyxr.rHr.r,,
Anrop Ha Arrceprarlr{oHHlrfl rpya: rJr. ac. anN. Eopucrae Tores,{aaron, pe.(oBeH AoKTopaHT
KBM KareApa,,CrpourenHl{ KoHcrpyxqzu" ua BCY ,,JI. KapaneroB,,, orsr4cJreH c rrpaBo Ha
3arurrTa.

IIpoSecnoHa!'IHo HarIpaBr'IeHue: 5.7 ,,Apxrtexrypa, crpolrreJrcrBo la reoAe3r4q" Lt Hay!IHa
crreqlaanHocr,,CrpourenHir KoHcrp yngwur" .

Hayuuu pbmoBolrrreJrrr: rtpo+. 4-p r{Hx. llerrp Crafixon rr cr.H.c. I cr. 4*p r4HN. Mun.ro
Inlrurpon
Brrpemuara 3alrlrrra Ha Alrceprallrrsra e rrpoBeAeH a sa 17 .11.2011 r. ua 3aceAaHr.re Ha
pe3 rrrlrpeHr4 { KareApeH cbB er Ha KareApa,, Crp o arerHr.r KoHcrpyKqr4u,,
Tpyarr ce cr,cror{ or 1 15 crp., BKrrroqr.rrerrHo 55 Szrypu ,37 guarpawtu,2g cuu:,lrxa, 15
ra6:raqu lr exlua cxeMa, o$opltenu B yBor, 4 rtaeu, a3Bo.qr4 r.{ [pereHurru3ailpr1g1oc1t;
rr o Jr3BaHara nr.rrep arypa o6xn aq a 52 s ar rasus..
Marepna"urr 3 a rr3rorBqHe Ha craHoBrrrqero : rrrcep r arlzrfl u amopesepar.
Peqeu:enr: Aou. A-p r,rHx. To4op lunurpon feoprraen

1. Alcryalnocr Ha reMara, rleJrrr rl 3aAarr[ Ha Arrcepru\rrrra
B yno4a Ha rl{ceprallkrflTame e o6ocHoeaHa aKTyanHocrra Ha reMara. Ilocraneua e eAHa,

qen -,,orIpeAeJLsHe Ha cl4eficrnaulara irrfipoqunailtpr4 xorra6auupaurr croMaHo-crouaHo6eroHHrr
rpeAl{ c HarI{cKoBa 3oHa or cr.no6seMl4 eneMeHTV c KyxITHVB gaBr4ctrMocr or Brr1a:aarolapav
ct o6pasaeaHe c BJII4{HI4ero Ha 4ro6emrara Bpb3Ka Bbpxy crAeficrsaqara Irrflpoqvr*avr.
BITCOqI4HaTaHAHUTLICKOBaTa 3OHa, KaKTO 14 OlpeAen{He Ha rpaHI4rIVTe, B KOI4TO Ce I{3MeHs
cr.4eficrsalUara [rlzpoqLrna3a orAenHLITe KoMrroHeHTV.HaHarr4cKoBara soua (a re ca topHpg r4

.4onHI'Lf, Ilosc Ha fIaHeJII{Te Lr ap[upaHa 6erosHa HacTI4nKa BT,pxy [aHejrr4Te, aKo e npeAua4ena)".
3a usnsrHeHr.rero Ha [ocraBeHara rlen ca @opuynupaHr 5 sa4auz :

I) Vlsyuaeaue Ha cbBpeMeHHoro cbcrof,Hu e Ha xorr.r6unzpaHr.rre croMaHo-croMaHo6erosnu
rpeAr4 c Harr{croBa 3oHa or crro6seMr4 eJreMeHTrr c K)Dil,rHr,r.

2) TeoperrarlHo oflpeAer.f,He cr4eficrnaqara rul,tpoqlr:aaHaHarr4cKoBara 3oHa 3a rpr4 crryqafl,

- Kotaro HarLIcKoBara 3oHa e or MoHoJTLITHa croMairo6eronua ilnoqa; Koraro HarrrcxoBara 3oHa
e or crno6seMH eJIeMeHTTI c KIXLIHI4 Ir Koraro Harr,rcKoBara 3oHa e or crlo6seMr.r eJreMeHTI,t c
KlxrrHu r{ Hacrr.rnxa or apMVpaH 6eron.

3) ExcnepuMeHTaJIHo orlpeAenrHe cr4eficrna:rr\ara [ruporrr4Ha Ha Harr.rcKoBara 3oHa rl
HoceUara cnoco6nocr nplz xolr6uuupaHla croMaHo-croMaHo6eroHnz rpeAr4 c HarHcKoBa 3oHa or
crlo6.selrz eneMeHTrr c Kyxr4Hr4 n HacrLtlKa or apMr{paH 6erou.

4) Oruuraue HaBlrursnlrero Ha Bur1anaAro6erzre Bbpxy cr4eftcrnanlara rxupoq7rHaLt
BlrcoqlrHaramanurLrcKoBara 3oHa rlpll xou6rauvrpaHlzre croMaHo-croMaHo6eroHuz rpeAr{.

5) AnalzsrzpaHe Ha KoHcTpyKTITBHLI pemeHr4fl, rIeJr.f,rrlu noBrrrrraBale Hae$exrunuocrra Ha
xou6uunpaHure croMaHo-croMaHo6eronnz rpeArz c HarvcKoBa 3oua or crlo6geMr4 eJreMeHTr4 c
KyxrzHr4.

@oplrynupaHero Ha KoHrperurdre 3arar{rr Ha rucep^rarJuflTa o6[xnoseHo craBa cner
Rpurt4rtHt4fl. amiltu3. Tyrc ocrana BlleqarJreHrrero, qe e HapylreH rorr4rrHr.rf, pe4. Toea ce
rrorBbpxAaB a e us6vrpaterrH oro c:scraB.f, He na o 6s opa.

2. tr{u{opuupaHocr 3a cr,croflHrrero Ha npo6,rema
B rrasa 1, o3auaneua ,,crnpenaeHHo cr,cro flH:ze Ha xou6uuupaHlrre croMaHo-

crouano6eroHHl4 fpeALI c HarI,IcKoBa 3oHa or crno6.geMl{ erIeMeHTI.{ c KyxrrH[", 4oKTopaHTBT e



I43JIOXLIJI TIOIpO6HO IIO3HaHI4.f,Ta CI{ rro TeMaTa Ha nr.rcepTar\krflTa. fraeara e r{3JroxeH a ua 37
crpauklJr4, ctAbpxa 1 1 ra6nraqu, 18 (furypw u 7J cHr.rMKr.r.

PasueAauu ca npl4noxeHl4ero, MarepI4anLITe il Haqr4Hure 3a KoHcrpyr4paHe r.r v3[:bJrHeHHe Ha
pa3rnexAaHl4Te rpeAH. Brn Be:ruxo6puranut,Hafr. - H3rron3BaHr{Te npeABapr4renHo HarrperHarr4
rIoAoBI4 fIaHeJIH c KIxI{HI,I, yqacrBaqu B ctcraBa sa xorra6ugupanrTe rpeAr{, ca c 4e6eluHu or
150 ao 260 mm. Cnequa:uro ce orBaprr rlpe3 flpope3r.r orrope qacr or Kyxr,rHr{re. 3a crniraecrHa
pa6ora MexAy croMaHeHoro ceueHlle I4 eJreMeHTr4Te c Klxr4Hr,I ce r.r3rroJr3Bar AyKTr{:ruu 4ro6e:ra.
flpularauero Ha raKI{Ba Aro6eru AaBa Bb3MoxHocr 3a npepa3[perenqHe Ha xnr,3rarqrrre yctrnvfl
MexAy rxx. Hafi-qecro cpeqaHl{ B npaKTr.rKara ca 6o:rroeu Aro6e:ru c ArzaMerprr 19 mmu22
mm c BLIcor{HHa 725 mm. He e o6.scseHo KaKBo 3Har{r4 HerrbrrHa r.r rrBJrHa Bpb3Ka Ha

sgara\doAeficrBlre.

Ooplrynupanrr ca [peAlrMcrBara LI HeAocrarbur.rre Ha ro3r4 nug xona6utLrpanr rpelu.
Tnrprenuero sa 4xa$parMeHoro 4eficrnue e clopHo, 3arrloro crbrrBauero Ha rraHeJrr4Te Bbpxy
croMaHeHara rpeAa craBa Bbpxy r{cHa uBu\a 140 rc 65 mm.l r4 He e ocrrrypeHo cpeuy
pa3MecrBaHe. B opxrumaJrHurg. p.erafil Ha cllcreMara c II.H. naHerlr,r ,,Crl4por", crr,flBaHero craBa
Br,pxy 150 rr,rna.

Harparxo e orrrlcaHo 14 ,,opa3Mep"f,BaHero" Ha pa3rnexAaHr,rre rpeAr.r. He ca pa3rneAaHu
pa6orara Ha croMaHeHara rpela B MoHTaxHo cbcrorHr.re lr [poBepKrrre Ha xona6uunpauara
rpeAa 3a eKclnoararlrroHHo rpaHr.rrrHo cbcro.sHr4e . B r. 4.3 e pa3rneAau upo6:reua :a
crAefrcrsarqararurlpt4na b"r, na Harl{cxoBara 3oHa, Ho caMo 3a cry.tag, Koraro r-f, e or IIoAoBrr

rIaHeJII4 c KIxI4HLI LI MoHoJIIrren 6eron. Ocnonno BHr{MaHr4e e orrerreHo na 3 @opuyrrr 3a b,11 ,

lonyrreHu or anrnzficKlr Ir3cneAoBareJllr. W rpute Sopruy:ru ca r.r3Be4eHrd npr.r 1000 mm
rIpoHIrKBaHe Ha MoHoJlu-tlakrs.6erou B KyxI,IHI4Te Ha [aHeJrrlTe. Onucau e anroprrrbMa 3a

onpeAenflHe ua bnr,, AareH B AnceprauuflTanaAnu Mypa4, [paBeHa rroA ptKoBoAcrBoro Ha

ryoS. JIau. flocor{eHr4 ca He4ocrarbrlr,rre Ha B:b3rrprrerara MeroArrKa.

Haxpamo ca ofivca:r,r pe3ynraru Ia ua TuuoilIeHKo, nonyrreHr,r no eHepterv.u:attfl, MeroA, 3a

MoHoJrrarHIr crolrano6eroHHlr /ue xorr.t6nnupauwllnorrorpeAoBr.r cer{eHus. He ca alanugupa:r,zr
pe3ynrarr{ Ha Apyru aBTopr4, Aailelau HarrpuMep.{Noucrlr [40], /Ho He rr3raHLrero or 1975

rorr{Ha, a or 2004 rog.l, E. flurr,rurpon [14] Ir r.H.. He ca AaAeHH reopvvre Ha Hroruapx or 1951

fol. - rofi ersexAa [ou.f,Trrero ,,MoAyJr Ha npannb3BaHe", rr3BeAeHo or 4u$epeHrlr4a,THure
paBHoBecHLtycrroBus, u r{3cneABankrflTa na Mronep. Cnel r{x e cb3IaAeua tusufiHara reoprr.f, Ha

Werner - 1992, 3anerHana e EC.
He AaAeHo rr cneABauloro pa3Barlre Ha reopr4rra - Natterer u Hoeft 119871 Aopa3BrrBar

Teopusra, Karo olpe.4e:rxr e$erruBHara urupoquHa B 3aBrrcrrMocr or HaroBapBauero,KaKTo r4

.4pyfl,I I'I3CneABaHLIr, KOI4TO cn0peA cIII4C:t,Ka Ha [OJI3BaHaTa naTepaTypA Ca H3BeCTHH Ha aBTOpa

Ha lkrcepTa\vsTa.
Or4e-rreuo e M-f,cro I4 3a pe3ynrarvrre or eKcrIepI4MeHTaJIHI4 H3cJIeABaHus. Ha cbrrlr{Te aBTopr{

- JIau u Mypa4, ocHoBHo rlo orHoIIreHI4e Ha olpeAensHero Ha b,,, . Jluncna r4nrocrpaurrf, 3a

$u:uuecxuf, cMr4cbJr HZ b"r

Ocuoeua ga o6ocuosKara Ha uraBHara 3a.uaqa Ha Ar{ceprarlkrflTa e ta6t.9a, Kosro e

pasllrrpeHl{e :oara6t 6.l sa Mypal, uo c ro6aseHa eAHa KonoHKa pe3ynrarr,r sa JIau.
Crnra ce Ao I.,I3BoAa, qe e neo6xo4uMo .4a ce olpelenu ,,c:..geftctBarrlara rlupoquua no

oTAenHO 3a BCeKLI OT KOIIOHeHTLITe Ha HaTIICKOBaTa 3OHa. CrqO TaKa e ueo6xO4zlro r.r3cJregBaHe

ua cr4eficrBalrlara Ix[poqlrHa nrn (fyHxqr4s,HaBLrAaHaHaroBapBaHero." flocreg;:raflT rr3BoA He

e KopeKTeH, c orrreA Ka3aHoro flo-rope sa Natterer ra Hoeft.
B ussoArare cne4 HarlpaBeuoro cpaBHeHze o6aue, He ce aHanu3r4par [puquHuTe 3a

npeKaneHo pa:noo6pasHl{Te pe3ynrarv. He e HarIpaBeH orrrrr Aa ce orroBoprr Ha BT,rrpoca 3arqo
aBTopr{Te ca [prderrr KoHcepBarl4nHz @opnryJrr4, cJreA Karo ca pa3rronaranv c oqeBr4AHo ,qocra rro-
pa3nr4rrHr4 eKcrreprrMeHTaJrnlr pe3ynrarrr. Cnope4 Mypal, il3qrrcJreHara b* rpr4 rpeAnocraBKa 3a

rr:r,JrHa Bpb3Ka Ha B3arrMoAeficrsue e ilo-roJrrMa or ra3r.r npr4 tracrr.rqHa Bp:r,3xa. Zua nose 2 suila



br, - za BcrKo lpaHI,IqHo cbcroflHl,Ie. Elacruqu ara b"o e Aocra no-pa3nlrrrHa or ra3u B rpaftHo
rpaHl4qHo cbcro{Hl,Ie, KBIero 6eroHa nlacru$uq[pa, Hanpe)r(eHr.rrra HapacrBar h craBar
paBHoMepHLr u yBenwranal b"r, a cbIrlo craBa [pepa3rrpeneneuue HaycLtnuflTa .MexAy

Iro6ernre.
Cuequa,ruo or6ersseai\a npHHIII4rIHo BepHr4Te pa3cbxAeHkrl*aAoKTopaHra 3a

neo6xoArauocrra or AonHa r4 ropHa crofinocr aa b* .

B r. 4.4 ca raheHu @oprr,ry:rure na Mypa4 3a Hoceqara cuoco6uocr Ha oru,BaHe rpu rrbrrHa
Bp63Ka Ha B3alrMoAeitcrnue npu pa3nvr{Ho M.f,cro Ha HyneBara ril4HLrs'3a opa3Mep.f,BaHero Ha
Aro6elnara Bpb3Ka, 3a opa3MepflBaHero Ha Haflper{Hara apMr.{ponxa. ,{a4eHu cav Sopnry:ru :a
r43rttrcrsBaHe Ha teoMerpl4rrHl{Te xapaKTepucrr.IrLr Ha cer{eHr.,rero Ha xou6LrHupaHara tpeAa

(Doplrynure ca Aa!'e:a:a B opl{rl4Han, c o3HaqeHu.rrrq [peril BbB Belurco6pu'ta14fl.
llpzuounxilxn cu, qe reMara Ha rl{ceprar\uflTa e ,,HarlperHaro cbcrogHl4e...", Moxe Aa ce

Kaxe, ue o6soprr e MHoro r.,IcHo Hacor{eH. He e usscHeHo HarrperHaroro cbcroxHr4e - ycurvs,,
erarttl, crailLtl\ HarIpexeHI,I{ - HopManHa, TaHreHr\rtaJTrlr) rJraBHr4. Jlflncsa Iopr4 eAHa ArrarpaMa
Ha pa3n[r{Hr4Te HanpexeHtrs.,3a cMerKa sa o6utsu-f, cHt4MKoB Marepr4iul

He e us.scneHo KaK ce [prIeMa b*rryu MocroBe c xou6uszpaHu rperfi,.uyrflTo HarrrcKoBa

3oHa e or c:r.6. rraHeJrr4 u nafi-ne.re KaK e [onytreHa.
He ca rlkt'Iupaupr H.aKot4 ny6,:rzxaquu ua 6rrrrapcrpr aBTopt4 e o6racrra Ha xorra6nnLrpauzTe

lpe.4u, KaKTo 14 MaTepuanlr, KoIITO Ca MOXeJIT{ Aa rroMotHar MHofo rrprr lr3rorBrHero Ha

Ar4ceprarl[{Ta - Hanp[Mep 3aAaqa, pelreHa or TulaorueHKo rr fyaep.

3. Ocnonulr rr3cJreABaHuq B A[ceprarlrroHHrrfl rpyl
OcuonHure rr3cJreABaHrrfl. Ha AoKTopaHTa ca r.r3noxeHr4 B tJraBLr 2 u 3.
B rn 2, o3atJraBeHa,,TeoperuuHo orrpelen.flHe Ha cr4efrcrnaqara rrrIapoqv1aHa

Harl4cKoBara 3oHa rlpu pa3nI4qHLI BapI4aHTlr 3a r.r3rr6JrHeHr.re na xou6usyrpalure rpegz" e

LI3JroxeHa llpeAnaraHa or .qoKTopaHTa Merolr.rKa 3a olpeAenxue uab",,, Koqro 6u tpx6zalo Aa ce

pa3fneX.4a KaTO aHa,'Iorus OcHOBaHa Ha cxOICTBOTo Ha II4arpaMI4Te HA HOpMaJIHI4Te

HarrpexeHlr.g, 3ar{oro He cneABa or Harrr,rHa na pa6ora Ha tpeAara, KofiTo, KaKTo 6eure rasauo, He
e u3flcHeH e rr.1.

tr4sroxeHuero 3alor{Ba cloc cnyqas. Ha MoHoJrr.rrHa rrnotra. Brupexu, ue ce pa6oru n
eJIacrIrqHI4x Cxaguit ce [pl4eMa, rre xrB3rarqvffe chlril.{eficrnar B cpelHara paBHr4Ha Ha rrJroqara,

AoKaro re ca h3rwrcJIeHIr 3a [oltHkls. n pt6, a Ar4arpaMara Ha HopMruIHHTe HarrpexeHrr.s e rparreq.
Ha6asarana3ailaqaraHa Flamant e LI3Be.qeHa $opuyna 25.3aAa ce peulr npo6:reua c

Her.r3BecrHara Bce ot\e b"u ce rrpr{eMa, r{e nprz orropara, ilpr{ Aro6en No.I, buo e paBua Ha Ha

uupoquHara Ha KoHTaKTHara floBbpxHocr Mexny gro6era u crouano6eroHHara rrrolra, 't.e b"6t

e paBHa Ha llraMertpana 4ro6ena, /uru uamo rroBerre, Ho rroH-qrrre He e ussc.;rteuol . Torasa or
$oprr. 15, nrn BpB3Ka c Sopn 14, crregea, qe xnb3rarqara cura B rrbpBr4{ ruo6e:r rqe 6r,4e MHoro
MitJTKa, 3aruoTo cTaTI,IqHI.Jg. MoMeHT e IIoqTA paBeH Ha Hyna.

flpz nropu-a 4ro6e:r b"fi2il\e ce Soprrazpa caMo or MHoro MaJrKara crrJra B trT,pBrrtr ruo6en.

Tosa ce BvDKAa or Qoplr. 24, or Ko-f,To cJreABa, rre rtpu Sopurapanero Ha HarrpexeHr.rero B

cer{eHue I yuacrnynar BcI{qKI4 xJlb3ralrlH cvtrLr, c H3Knlor{eHue Ha culrara B caMoro ceqeuue i .

Taxa ce crvffa Ao cpe.4Horo cerreHr.,re.

Karo gerocrarbK Moxe Aa ce rrocorrlr pr roBa, ue 4ro6e.nzre ce npr4eMar 3a KopaBr4, ailpu
pellraBaHero Ha r.H. [onypaBHIrHV Te r,r3qe3Bar r4 TrxHoro BJrrl-rrHlre lxopasu onopul He ce orqr4Ta.

He4ocrarrKbr Ha :aaqvHa Ha rlplzeMaHe Ha b*re t roBa, rre Moxe Aa ce oKaxe, qe cyMara

or cI{JIIrre T, ue e B paBHoBeclre cbc cvrrara Ha xrrb3raHe, olpereJreHa fro MeroA}rKara Ha

Xypancxu, Karo pa3nrrra or HopMannilTe cvtr4 B ABe ceqeHr4-rr.

Bropuxr pa3rneraH crrytafi e sa xoN{6zuupaua rpeAa, rrrrr4To ropeH rrorc e or rraHeJrrr c
KyxI,IHLI. [Ipzenaa ce qe [aHeItara ce ctcrorr or 3 c.no.s - no err,rH 3a rro.scrrre kr e1rrH cpeAeH, B



Ko[To [onaAar K).Dil{HI,ITe. Wryx aMa cbuara Heror{Hocr, rropoAeHa or HaqrrHa Ha npr{eMaHe Ha
lpunoxHaTa ToqKa Ha xnb3falrlaTa cura.

Bsn Soplr. 28 vwa noABex,qarrlr{ o3HarreHu x: tl , I u ri. cpe4Huxr crofi ce npr4eMa c

rcpaftua mupoqllHa, Koero e BflpHo caMo B 3oHara Ha 3afr6JrHeHr4Te K}xrzHrr, Ho He u MexAy rqx,
KaKTO Lr trpv HapoqHo 3aTBopeHr.rTe Kyxr.rHr.r.

Ilpulara ce rrolxoAa or [bpBIls clyuait, B Aocra rro-cJ]oxeH BapHaHT.
3a cpe4ulzx c:rofi ce [pl4eMa, ue rue ce pa6orv cbc xJrb3rarrrr cr4nr4 paBHrr ua 1, c Kor.rro 1rle

ce oflpeAen-s cpe.uHoro HarlpexeHl4e B ceqeHr,rsra. EAsa roraBa rrle ce yMHoxaBa c Herr3BecrHara
4eficrnurenHa xnr,3tarUa cura.3a onpe4el.f,He Ha cpenHr,rre HanpexeHr,r, ce rroAtorBs MoAen Ha
r4B:arJa c le6e:runa 1u urzpo.rusa i00. 3a peureunero Ha MoAenr4Te ce rroJr3Ba rrporpaMHara
cr4creMa,,ANSIS". He ca Aa4eryr uo4po6nocrr,r ro perxeHr4ero.

B pe:y:rrar ce [pueMa ue b,, Ha pa3rnexAankrs. clofi e paBeH ua 100.

Tperuxr pa3rneAaH ortyuafi e sa Kola6[Hr{paHa rpeAa, qur,rro ropeH rto.sc e or rraHenu c
KlxI4HI{ rIJI}oc apMl4paHa 6eroHna HacrLInKa. llpuenaa ce qe raHerara ce cbcror4 or 4 cro-s - no
e.4LIH 3a Ilo-f,cl4Te v eLuH cpeleH, s xofiTo nonalar KyxI,rHr4Te, a rrerBbpru.flT e HacrI,IrIKara,
llpu:rara ce rroAxoAa or BTopr.H clyvafi.

flpuloxenu ca ABa rlpl.{Mepa 3a rpeAa c AbJrxrrHa 9 u, no4roxeHa Ha KoHueHTpt4pala cvna
B cpeAaTa Ha oTBopa I4 paBHoMepHO pa3rlpeneneH ToBap fro rlflnaTa Abnxr{Ha Ha fpeAr{Te.
MaxcztralHrrre MoMeHTr.r B npuMepilTe ca eAHaKBrr.

Ha (fzr. 32 u s ra6t. 12 ca railenpt xpafinure pe3ynrarr4. He ca La1oakr uo4po6nocrz :a
pelxeHl4ero kI To He Moxe Aa ce [pocnep.r4 lr [poBepn. Ha Sur.32 ca LaAeH:z b* tpu MoHoJrr4rHa

IIJIoqa, a s ta6r. 12 - sa rpeAa c IIaHeJII{, c u 6ez HacrrrJrKa. I4tvra pastvrwHa*aHtfl. MexAy lrrrcra LI

rpa(przxa na Sur.32. B ra6:ruqara ce BI{x.4a, qe BceKr.r cnofi prlra pircnr4qHa b"u . CpatueHraero c

pe3ynrarure ua TulroueHKo, Kolrro He ca 3a xou6uuupaHr4 rpelr4 He e olpaBAaHo. Hanpaneuo u
cpaBHeHr.{e cEC 4, Ho Ha crp. 65 ce roBopu sa EC 2. Hanpanenu ca r,r3BoArr.

Pe,rylo e 6uro ra ce Aal.ar trkratpaMure Ha HarrpexeHrr.f,Ta 3a npr,rMepr{Te, 3a Aa ce B:a;.LI

AanI4 pelleHl{ero He e I43r.g3no or enacrlrr{Hus craAuk, au zapagu Ha3BaH:aero Ha ilucepra\uflTa.
CneqzalHo 3a rrlrcJreHoro pemeHlle Ha c:rofi 2 rprrleaAa ce Kaxe, qe rrMa uoAo6uo

peIrIeHI,Ie ua TultorueHKo I{ fylep, Koero e aHaJrr4Tr4r{Ho r{ e MHoro ylo6so 3a rroJr3BaH e il 3a
Koero AoKTopaHrbr He e unftopnrzpau.

BuN.(a ce, qe npeAnaraHlr.flT MoAen He rIpaBIr pir:nlrKa Mexry crap u uoe 6erou, He orqnra
rIoBeAeHI4ero Ha 4ro6elzre, He ca I.I3paBnenu 4eoopMauHr.rre Ha fpaHr,rur4Te Ha cJroeBere, He

Moxe ra orqere Sar<ropu Karo rlr,n3eHe Ir cbcrxBaHe, He orqrrra apMr.rpaHero Ha Hacrr.{JrKara.
Herqo rroBerre, rofi lroxe Ia ce rrpflnoxu npu BcqKaKBr4 Mareprrann.

B rr,.2, o3arnaBeHa ,,Er<cnepr.rlreHTaJrHo orrpeAen.f,He ua crAeftcrBatuara rr[poqr,rHa Ha
Harl4cKoBara 3oHa I4 Hoceqara cuoco6uocr rlprl xou6unupauu croMaHo-crolraHo6eroHH]r rpeAr4
c HarLIcKoBa 3oHa or cr:ro6.seMlr eJIeMeHTr4 c KyxlrHu il apuzrpaHa 6erogna Hacrr4rKa" e AaAeHo
oIII,{caHve Ha lrpoBeAeHr,r{ eKcrrepr,IMeHT.

IrlsrorseHu ca ABa 6pox orurnu xou6unzpaHrr rpeAr.r - f 1 ra f2, c ropen rtosc mr4pox 176
cM, Ir nBere c orBop 6 tvl, c qen ofipeAe:r.que crleficrBarr{ara mlapoquHa Ha rpeAr4Te, Ho caMo B

cpeAHoro IrM ceqeHl4e, KaKTo I.,I Ha Hoceuaravw cnoco6nocr. flageuu ca ilaHHLr 3a rpeAHTe
/crouaneHa npoSunu u nauerrul ,3a .qon:bnHr,rreJrHo BJroxeHara apMkpoBKa Ir 3a rrporp av,uta u
rloAtoroBKaraHa eKcrlepl4MeHra. Cre4 v3rrurBatvrx Ha npo6uyr rerra e ycraHoBeHa nprr3MeHara
,Kocr Ha 3aMoHonhrBarr\vg.6erou npr4 orllrrHilTe rpeAz, Korro ce e oKa3ana [o-MaJIKa or
ueo6xo4ulrara, Koero e MI{Hyc 3a eKclepuMeHTa. Tpx6na,ro e npeABapuTenHo ra ce [poBeprz
peuenrara sa 6eroua. Ouucauo e [pflnaraHero Ha orrrrrHoro HaroBapBaHero /4ee
KoHIIeHTpI4paHLr cvwrl vrpxy oTII4THI{Te rpelfl vr ca ofi:r.caHu cr:brrKr{Te Ha HaroBapBaHe. flpuero
e tpelure nbpBo .4a ce HaroBaprr Ao u3qeplBaHe Ha eJracru.uHus. c'ra4trfi e 6eroHa, Aa ce
HanpaBqr Lr3MepBaHI,Lf, c KoI4To Aa ce cpaBHA otrlarHara crofiuocr ua b* c reoperr4r{Hara.



3a uelra ca HarIpaBeHLI I43uLIcneHI/t.f,, orroBapflri\r4 Ha pa3Mepure Ha rperr4Te rr
HaroBapBaHero LIM. [onycuaro e pasMHHaBaHe or 8 crra, cnpxuo penuara urupoqr4Ha sa ctoit 2.
HeAocrartK e rlpunataHero Ha MHoxecrBo AlrarpaMrz or ,,ANSIS", HsKou or Kor{To BT,BexAaturr
n sa6:ry4a c vraua1a cu - HanptrMep Al{arparr,ra 35 cb3AaBa npeAcraBa 3a HepaBHoMepHocr Ha
HanpexeHllflTa, a crofiuocrure coqar roqHo o6parHoro. Kpafiuure pe3ynrarn rro cJroeBe ca
Aatror^u rpa$uuno.

Btnpercrz [perBapI.ITeJIHI{Te Lr3rturerenlrr, e AolycHaro rrpu cn;,.tlrlfl Ha rpeAa c HacruJrKa,
c:rofr 1 rI qacr or c:iofi 2 ga totagHar B onbuHara 3oHa, Koero rroKa3Ba KoJrKo cJrox(Hr4 3a
npr4naraHe ca pa3tnex [aHuT e rpeArr.

Or npu:roxeHlrre [laatpaMrr Ha SLrr 38 ce nraN4a rrynKa B cxeMara aa b"r, Koqro e pe3ynrar

or Har{I{Ha Ha Ll3ul4creune. B [pl4Mepa Ha Turr,rorueHKo r{ fyaep e rocorreHo: 6masxo
pa3rlonoxeHl4Te Ao ckrrara ceqeHr.r-s r,rMaT rIr4K Ha Il{afpaMaraHa HopManHr4Te HarlpexelHyrs., a
orAaJleqeHlrre - He. 3arona B 3oHara Ha qllcro orbBaHe /r:sAeno e cpeAara warpegatal, b",,

p.f,3Ko HapacTBa.

Onzcanz ca I,I3MepBareJIHI,ITe cpercrBa rr pa3[onaraHero lrM rro olrrrHrrre rpeAr4.
Karo cxetra, eKclepuMeHTa uano.qo6ssa eKcrlepr.rMeHTa Ha Anz Mypa4, Ho floAxo.qa I4

qeflr.rTe ca pa3nuqHr4.

Excnepurr,reHTaJlHuTe crAeficrealqu mupoaruHrr 3a orAenHrzTe cJroeBe, c:bcraB.srqu
HarLIcKoBara 3oHa Ha orllrrHrlre xort6nuupaHr fpelu upu pa6ora Ha HalperrHoro cerreHue B

eracrllqeH CxaI.wit ca [onyrreHll cneA o6pa6orxa Ha AaHHr.,rre or rarr{r{qure, pa3rroJroxeHr4 no
topHI4Te noBbpxHocrur Ha rIaHerILITe u Ha HacrkrnKara. Toua e craHaJlo r{pe3 LIreaJ'rrr3vpaHara
uapa6orauHo-IlpaBonumeitsara Al4arpaMa HarrpexeHr4e-4eSopnaa\vs.3a 6erosa (@ur. 40- n
TeKcra HenpaBlrnHo e rlocoqeH HoMep 38), lalena eEC 2. He e uoco-{eHo KaK e rrpeoAonrH
npo6reua c pa3nr4rrHr4Te KJracoBe Ha 6erosare.

Ha @zr, 4l u 42 ce Btz.:,KAa, r{e BepoflTHo rrMa r43MecrBaHe Ha roBapa v iluatpawkrre Ha
HopManHlrre Harlpexenrrfl. ca neKo orMecreHr.r B AscHo. Anpoxcuuupankr ca Kpr.rBr,r or 4 creneu,
AaBarrw 3aKoHa Ha pa3rrpeAeJreHr.re Ha HallpexeH2rflTa.

HaAnucure no4 (far. 43 u 44 Moxe 6u capa3MeHeur.r, 3arrloro HalpexeHrrsraB HacrrrirKara
ca [ocoqeHr,r Karo IIo-MaJrKI,I or re3LI B t.p. rIaHeJII4, KOerO e O6parnoro npn f 1.

Harpar e HarlpaBeHo cpaBHeHI4e Ha reoperr4trHr4Te r.r eKcnepr.rMeHTaJrHrzTe b* .W rrpr4 ABere

rpeAli B eracrl4r{es crailwit eKcnepl{MeHTiurHr4Te crAefrcrnaulu ur4porrr4Hu ca c 14 Ao 30 o/o no-
MaJIKI{ OT TeOpeTATIHI{Te.

Oupegeneuv cav eKcnepI4MeHTaJ-IHI4Te cr4eficrnarqu urapoql4Hrr 3a orAenHrzTe cJroeBe,

c:scraBrrll4 Harl4cKoBara 3oHa Ha orll4THlrre xou6usvpaHu rpelu upz pa6ora Ha Ha[per{Horo
cer{eHlIe B rlJracrl4qeu cragufr.. 3al2 He e .{aAeHa ArrarpaMara Ha HarrpexeHu.f, B r.p. rraHeJrr{,

KoeTo e npolycK.
Cuxrau, qe r. 9 or rJr. 3, o:ar:raneua,,Cpanu.,rBaHe Ha reoperr.rqur,rre c

eKcrIepIrMeHTaJIHIrre csAeficrsaq[ rur,rpoquHr4 B rrJracrrzuen cra4afi" e clopHa. B nes e
orllereHo, qe B rracrvqer crailufimapa6ota Ha HanperrHoro cerreHl,Ie Ha orrr4THrrre
roru6uuupaHlr tpeAlr, eKcnepI4MeHTaJrHo nonf{eHrrre cr4eficrnaqr4 urr4poquHu 3aHacrvrKaratt
fopHrlfl rlo.flc Ha fraHeJrrrre rr4[ "c[rlpor" ca c Ao 50% uo-roneMr4 or reoperl,IrruzTe
ct4efrcrna ll Ixl4pouuHu. He rpt6r,a ga ce za6paB.f,, qe qr4cneHoro pelreHr,re e rrpoBeleHo B
eJlacrl{qHa rlocrauoBKau He e pe.4Ho Aa ce cpaBH{Ba c pe3ynrarrr or rrJracrrarreH cra4uit. OrHoso
He ca HaqepTaHr{ ArratpaMr,rTe Ha HopManHr.rTe HarrpexeHr,rr.

flageu.ah e reoperkumara Hoceua cnoco6nocr Ha orrBaHe rrpt4 orrr4THr{Te xou6raHzpanu
rpeAl{ B eJIacrlaqeH I4 B rlJracrlrqeH crall4fi, uo 6es no4po6nocrpr orHocHo r43rrr,rcJreHrlrra.

flpanu Brler{artreHl{e, qe ca I43MepBaHu 4e(poprr,raqukt lr Ha Aro6e:rure v Ha Apyru Mecra, Ho
pe3ynTaTr,rTe He ca BKJrrorreHr4 B A[cepTar\Lrfl-ra.

OuurHo ca ycraHoBeHlr eKcIIepLIMeHTaJrHr4Te Hoceuu cnoco6nocrrr Ha orbBaHe rrprz

oIIITTHVTe lcou6IaHupaHl,I rpeAil. 14 s eracthrreH 14 B rrJracrrrr{en ctaguit re ca ilpaKTxr{ecKu paBH}r

rroMexly cr4.



HanpaneHo e Ir cpaBHenkre,3a Koero aBTopbr Ha Ar,rceprar\vflTa cMrra, qe roKa3Ba 4o6po
cbBnaAeHr4e Mexny TeopHfl rr eKcrrepHMeHT.

f:rana 4, osarnanena ,,Bru.flH\re HaBHAaHaAro6enure Bbpxy cr4eficrnyBauara rx[poqr.rHa rI
BI.,IcorrI4HaraHaHuil4cKoBara 3oHa npll xou6uuupaHr4Te croMaHo-croMaHo6erosu tpegu", ca
I43JIoxeHI,I peAIrIIa LI3BecrHI,I Sarrra I,r 3aKnroqeuux. OpzruHa,rlHrr ca pa3cbxAonprflTaB eAHH

a6zau uo4 $Iar. 53, no re He IIoKa3Bar BJII4flHLIero Ha r,ilAaHa4ro6elure, aHaltkrHaHa
pa3[onaraHeTo r4M.

B t.2I4Ma pa3c6xl'elatrs., KoI4To He ca AoKa3aHt4, a ca nperrronoxeHz.s. Hanpuuep Ha crp.
109 ce Ka3Ba: ,,Ha Sur. 54 e uoxa^gaHa [vatpaMa Ha HopManHrrre HarrpexeHuq 3a cerreHue, npu
KOeTO HOCeUIaTa CIOCO6HOCT Ua ArO6e:rUTe Ha xJrb3faHe He e nocTr4rHara r.r He e peanr43r4paH

KanaIIHTerbr rIM Ha Ilprlrlnt,3Baue." Btnpocna'ta Ar,rarpaMara e ila1eHa c npeKbcHara nLrHHfl, T.e.

Lr3ItLr3a, qe roBa e rlpeArlonoxeHlre. Y6gaeH cr,M, qe roKTopaHTaLrMaraHHr4Te 3a Aa [ocrpor4
Al4arpaMara c [JrBTHa lwr:r^krs.t4 ToraBa rs. Aa 6sple npelcraBeHa Karo (paxr. He e scHo 3air{o He

IroKa3Ba crofrnocru, cJIeA Karo rI4 utua. Br,rNAa ce qe croMaHeHara rpeAa rrorrrr4 e o6pasynana
rrnacrutrHa craBa. Tosa e noqrll .qocrrrrHaro rpaHlatruo ctcro-f,Hlre. He ruoNe.4o roraBa Aa:r^flv,a
rlpunnb3BaHl,Ir, 3alrloro IIoBeqe or roBa rpelara npaKTr.rqecKr4 He Moxe Aa Hocr{. Moero
TBbpAeHr.re ce 6asupa Ha r.r3cneABaurflTa ua Mypa4 or HeroBr.rre ra6.ir. 4.2. u Srar. 4.18 : r.e. s
To3I4 MoMeHT Berle I{Ma rlpepa3npeAeneHae. .{ocruraHero Ha Hoceruara cnoco6nocr ua
4lo6erzre, 3uatru xpafi ua rpeAara xaro xon6uHauufl or rBa Marepr4ana. B xpafiua cMerxa, Karo
qe JII4 ce IIpoKpa,4Ba re3ara .4a He ce .4onycKa npepa3rrpeAeneHr4e Haycun rflTa n 4ro6e:rure,
lp o Tr{B op eqkr Ha Tp a4lrr\il flT a.

Crqoro ce orHac-s u 3amartpaBeHlrre B Kparr Ha Auceprallrasra npenoplKrr, rroBurrraBarrlu
e$er<runnocrra Ha xou6uuupauilTe rpe.ql4. Karo Qaxur re ca I43BecrHrr, a roKonKoro r4Ma H.[Korr

HoBIr cr,xIeHu-s re ca noBoA 3a pa3Mr4cbn rr IoKa3BaHe e 6r4erqn paspa6orKa.

Ilponycx 14 Ha reoperlrr{Hlrre I4 Ha eKcIIepI4MeHTiInHr.rre r{3cJreAaalus, e r{e He ca HanpaBeHr.r

rrpoBepKr{T" ZH = o u \u = 0 3a .{a ce BI{AI4 .qoKonKo ca rorrHrr pe3ynrarr4re.

4. Anropcrno Ha ArrceprarlrroHHrrq rpya
flpuelrau, qe [peAcraBeHr.rq rpyA e JrrrrrHo Aeno Ha AoKTopaHra.

5. Kpuru.ruu 6e,rexcr<u u rrpe[opbKl{
B pe:rorr,re cMrraM, ue o6:oprr, r.n.1 zua npo6rerr,ru c rrbJrHorara cu. IIo npuwgut 52

3aruraBns. He ca MHoro 3a Arrcepraqux. llponycnarv ca KaKTo 6urapcru ny6ruraquv, TaKaLt.

,,Krac[qu" - HarrpprMep 3ar.nep. 3a naupernaroro cbcrorHr{e na xou6unupaHuTe rpeArz He e

orAeneHo Mrcro. He ca rr3JroxeHr4 u aHuru3lrpaHu MoAepHr4Te reopnra sa xorr,r6zHr.rpaHr.rre rpeAr{.
14rryu reoperr4rrHrTev nprr eKcrrepr{MeHTaJrHr.rre r43cneABauuxxpaitnr4Te pe3ynrarr4 He

Morar na ce [poBepflT, 3alrloro He ca Aaileuz MexruHHr.rre erarrr4 u no4po6nocrrr 3a r-f,x. Tona
He e peAHo [pr4 HayrrHt4 I"j3cne4BaHlds..

Cumau, rre reoperl4r{Hllfl MoAer e aHa,rlorrrg.Lr3aAa ce [pl4nara,rpxlsa uo4po6no ga ce

npoBepr{ iluru lar,a roqHI,I pe3ynrarv 14 B KoIr cnyqau He IaBa. Karro e or6e:rssaHo rro-rope,
IIOCTaHOBKATaHa MOIena AaBa BT,3MOXHOCT 3a H0TOTIHI4 pe3ynTaTLI, 3alUOTO He MO}I{€ Aa OTrIeTe

peruqa BaxHu acleKTrr or pa6o:rara ua rou6zuupaHr4re rpeAr4. floxasare:rcrBo 3a:rona, /uaxap
rr qacreH crrytaitl e qe rrpu eKcrIepI4MeHTa e Iolycuaro ra ce no-sBr.r orr:6H B 3oHara Ha rraHeJrr.rre.

Or excuepuMeHTa ca cr1paruu EaluHLr, Koaro He ca Aa.4eHrr B Ar4ceprar\rrflTa. Tp-a6narue la
ce IaAe rroBerre rpa$uuen Mareprran. Bux.4a ce qe 3a il3qucrrflBame ua bn,,. He ce rroJr3Bar

Aeftcrs[reJrHr4Te MaKcrrMaJIHI,I Harlpexeuvls., a MaKcilMaJrHrrre Ho cneA arrpoKcilMa\uflTa.
Moxelo e c AaHHrrre, c Korlro ce pa3[onara la ce va-uucrv b* w no MeroAlrKara na Mypa4,

KaKTO Lr IA Ce HaflpaB.'rr rrpoBepKr.{ 3a paBHoBecve.

Ct qeepeueHHo He ca MepeHr{ rrpr{rrnt3BaHr4flTa, Kor,rro Moxexa Aa Aaqar.4orr:brrHr4TeJrHa
un@opuaqzx.



Karo ueAocrarbK Ha eKcrrepuMeHTa Mora Aa nocoqa r{ ToBa, .{e rofr He Moxe na orqere eAr4H
BaxeH upo6neu - eBeHTyanHoro orBaprHe Ha HarntxHr.r nyKHarr4Hr,r MexAy [aHeJrr4Te v HoBLrs.
6erou. llauelure I,IMar roJIeMIr orBopl4, ue [poBt4cHar Aocra 14 orropHrrre HM cerreHr,r.s ue ce
3aBT,pr-f, T Ao crartqH o, 3a ra o 6pa:yn ar rlyKHarr.rHr,r.

6. O6pa:onare,'rHlr u HaytrHu rrpr{Hocrr
Ooprraylzpanl{re rIpLIHocI{ ca4 na6pofi. MoNe Aa ce xenae [o-KparKo Iz ToqHo ga6raar

4eSrzuupaHra.
llprauocu J\! 1 u rBe Morar Aa ce o6eAkrHsr B e.qr,rH cbc cneAHru reKcr : ,,Cns4a4eH e rr e

lpoBepeH eKcrIepIaMeHTztJIHo, Mo.{en 3a orrpelenrHe Ha ctAeficrnarqara rrrupor{unaHa [Jrorrara,
npu rou6zurpankt croMaHo-crorraano6eroHHu rpe4u. "

Muc:tt, ue Nb 4, He Moxe Aa ce ilpueMe 3a IlprrHoc, rrfi xaro u ilpyrtr r.r3cneAoBareJrr4 ca
AOKa3anr{ TOBa, r4 TO rrO-paHO OT AOKTOpaHTa, KaKTO rO e AoKa3ana u ilpaKTLrlKaJa.

7. lly6,rurcaquu rr aBTope$epar
OcnosHlare pe3ynrarla, flocrurHaru B Ar4ceprauLtflTa ea orpa3eHr,r B qerupr4 caMocroflTenHH

ny6:rurcaqun.
Hsrra AaHHr,r 3a rlHTr4paHilfl or 1pytLt aBropu.
llo4roreenl4qr aBropefiepar e e o6ela 67 crpauugrz. Toil rpeAcraBr Aocra o6nupno, Ho rorrHo

Ar4cepTaqr4o HHr4.fl TpyA.

3arc;rro.rerrrae
IJxlocruurr aHaIrLr3 Ha rlpeAcraBeHu, 3a perleH3vpaHe Ar4cepraur,roHeH TeyA nora3na, ue roft

flpl4TexaBa ueo6xo4IauHTe KarrecrBa 3a AoKTopcKa Ar4cepra\uA rr orroBapfl Ha ],1l3htcKBaHvtflra Ha qJr.

27 or[Tpaur4JIHI{Ka 3a rlpilnarane ua 3axona3apa3Blr'tr4ero Ha aKaAeMr4qHHfl, c.r,craB n Peny6:rurca
Ertrapux, [opaAla Koero peqeH3eHT6T HaMI4pa AocrarbqHo ocHoBaHr4fl Aa npeAnox:a, ila ce
rrprrcbArr Ha r4Hx. Bopzclae Tores ,[aalon o6pa:onareJ'rHara u HayrrHa crerreH AoK.rop rro no
HayqHara crrelll4anHocr CrpoarenHu KoHcrpyKuar4 or npo$ecraoHaJrHoro Hanpan,reHue 5.7.
,,Apxhrercrypa, crpoaTeJrcrBor,r reoge3u{" _ ,?_..-
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