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Bperniua Pyc.nana CrenanoBuqa
<Bu.run irorvrop$noro sal{iureHHq ra ronsirunix no.nin Ha olrTHKo-eJrercrpouHi

rrapaMerpu Qepoircin rpynu cy.nrQarin ra xJropouuurariB>,
npeAcraBneHy na slo6yrrr HayKoBoro cryneHq AoKropa SisHxo-vareMarnqHnx

HayK sa cueqianrHicro 01.04.10 - Qirraxa Hauieuponi4Hzris i lierexrpnrin

Axrya.nrnicrr reMrr Aoc.niAxceur. lienexrpHuHi Kpr4cr€rnn rpynu cynrQarin
Ta xJropoquHxaris eiloNai aui:orpouierc BJracrnBocreft, uo He rrposBJrrerbcr B

isorponHHx Kpr4cr€rni.rHrax vra auopSHr4x cepeAoBuurax. I-le losnor.se ur4poKo BzKo-

)Br4x rexHonorifi i vreroAin rrarvripronaHtfl, a raKox

4ocri4xeHru upoqecin repeAaBaHHr, :6epirauur, o6po6neHua ra ni4rnopeuur
inSopvraqii. Bonra eoroAircrr qinoro Hr43Koro Sa:onrax uepexo4ia (O[), innepciero
3HaKy ABorrpoMeHe3€LrroMJreHHr (I3A), reMneparypHo-crexrpanrHi 4iarpavru rrKr4x

6yno 3arrponoHoBaHo Br4Kopncrarv rnfl,3aAaBaHHa i ararvriproBaHHr reMrreparypv ra

cTBOpeHHr pe[epHr4x TeMrrepaTypHr4x ToqoK.

3 npaxrraqsoi ToqKH 3opy Ba)KJrrrBr4M e rrolxyK HoBr4x xpncrzurin ra BcraHoB-

JreHHr Bnnr4By gonHiurHix rrrrHHuKis Ha ix Siruvni eracrneocri. Kpirra roro, HayKo-

nuft inrepec craHoBr4Tb SyH4arvreHramuuft acrreKT AocriAxeHHfl, ocKirrxu yMoBr4

rrporBy flBr4rr\a iaorpouHocri n 4ienexrpur{Hr{x Kpr4cr€rnax Br4BqeHo HeAocrarHbo, 30-

KpeMa crpyKTypui oco6nusocri vu o6'e4uynarrHnft MexaHisr\,r norBn irorponHocri e

Kpr4craJrax rroKn rqo He s'scosaHi. Ananis BrrJu4By xarionnoro eauiqeHHr Ha BJrac-

runocri xpucranin e e$erruBHr4M incrpyrr,reHToM 4nr uo6yAoBt4 ruo4erefi [porHo3y-
BaHHr rvrarepianis is HanepeA 3aAaHVMr4 xapaKTepr4cruKaMr4, a raKo)r( Anq po3rrlrAy

6asonux cninniAsorueHb rraix crpyKrypon ra peQparqifinuura BJracrr,rBocr.rrMrr Kpr4c-
rartis. 3 rlnx rraiprynanr po6ora e ar(ryaJrbHoro rK y QynaavreHr€LrrbHoMy, raK i nprax-
naAHoMy acrreKTax.

Cnia 3a3Haqrlrz, rro AuceprarlifiHy po6ory HarrncaHo sriAHo 3 BHMoTaMH Ao
oSopvrneHHr raKoro rr,rry po6ir. lucepraqiq crraAaerbc{:i ncryny, ceMH poe4inin,

3arulrrbHux nucHonxin, c[r4cKy BuKoprrcraHlax nireparypnr,rx A)r(epen is 338
6i6niorpa$i.trnx rocr4JraHb ra AoAarKa. 3araruHuir o6cqr Azcepraqii cranor,urs 336
cropiHor. Po6ora npoinrocrpoBaHa 198 pucynKaMr4 ra uicrurs 44 ra6tuui.

V ncryni o6qpynroBaHo aKry€rnbHicrr reirau po6oru, HaBeAeHo Mery i saeAaH-
Hq, Brl3Haqeno o6'eKT, npeAMer ra MeroAr4 AocriANenr, cSopMynboBaHo HayKoBy

HOBr43Hy I [paKTr4r{Hy 3Haqr4 MlcTb oAep)KaHprx pe3yJrbTaTlB.

Y nepuorvry posairi posrnrHyro crpyKrypy ra reMrreparypHo-crerrpanrHi
sNriHra rroK€L3Hr4Kie ranorvrreHHf, rpHcrania rpy[r4 cynrSariB Ta xnopoqusxarin. Kpra-

crzlrru rpyrr ABSO4 (.qe A, B :

xoporuoi ouruquoi qrocri 6yro
Li, K, Na, Rb, NlI4), rpynl4 AzZnClq (ae 4: K, Rb)
BnporqeHo 3 BoAHoro po3rrr4Hy MeroAoM uosimHoro



Br4rapoByBaHlur 3a crurrroi reMrreparypn. Crpyxrypy BI4poIrIeHHX KpllcranlB rlepeBlpq-

Itur ra yroqHrcBaJrr4 3a AonoMororo auSparqii X-npoNreHis. 3a Aonouororo eKcrlepl4-

MeHTilrbHo orplrMaHrrx 4raspaxrorpaM 6yno nigrnep.u)KeHo crexioruerpu.rHicrr

cuissiAHolueHHtr xirvri.{Hux eleveuriB y 3pa3Kax ra yrorlHeHo rlapaMerpra xpucrali't-

noi crpyxrypn: rrapaMerpu ra o6'eu eneMeHTapnoi xovripKu, KoopAvrHarkr aroNais.

V qrorvry x pos4ini HaeeAeHo pe3yJrbrarr4 Brleptue [poBeAeHI4x cnel(TpanbHl4x

.qocniAxeHb noKa3nuris 3uuroMJreHHr, /t; ga xiNaHaruoi reuneparypl4. Byno BcraHoB-

JreHo, rqo y crreKrpanbHoMy (300+800 urr,r) 4iana:oui Aracnepcit, n1(X).qocni.qxyBaHux

rcpucralie e HopM€LrrbHoro i ao6pe orrr4cyerbct ABoocqrncropHoto Qopvryloto

3enrrvrefiepa. Kpirra roro, 6yno po3paxoBaHo pe$paxqii, eneKTpoHHi nolrpraaolHocri,

napaMerprz eSerrzBHlrx ynrrpa$ioJreroBrlx ra iuQpavepBoHl4x oclluJlf,ropin, a ra-

Ko)K xinrxicHufi xoeQiqieur An-y, rrrcufi, xapaKrepu3ye auirorponiro enexrponnoi ni-

Acr4creMrr xpucranin. AnropoM rroKa3aHo, ulo BI4coKa olrplr{Ha aHt3orpollq Kpl4cra-

rie Naoxe 6yru [oB'q3aHa 3 acrrMerpiero, BI4flBJIeHoIo y ApyroMy Koop4ranaqifiHovry

oro.reHHi crpyKrypu.

V apyrovry porai.ni npe4craBJreHo pe3ynbrarn AocliAxeHb BrInI4By oAHosic-

Hr,rx MexaHi.trHx rucrie B3AoBx roJroBHI,IX KpucranoSirn.rHrax Hanpxrvrin Ha reMne-

parypHi ra cneKTpalrni BnacrprBocri AsosaroMreHHq A,ni AocliAlI(yBaHHx rpncralie.

BqsereHo, tgo Lni Aocrrrb rryrnr,rBe .qo .{ii uexauiqnoro HaBaHTaxeHHc y3AoBX ro-

JroBHlrx Kpr4cranoQisuvHux uaupruin. llora:aso, ulo oAsonicHi rucxtt B3AoB)I( oA-

Horo HalpqMy crtpurrnHflrcrr pisHi 3a 3HaKoM i serlaquHoro sNIiHH Lni y ABox isurux

Hanp{Max, He BrrJr}rBarorb Ha Al,Ic[epciro ra reMrleparypnrafi xil Lni, a JII,Iue sNaiHIo-

rcm fioro a6coruorue 3HaqeHHt.

V rperuorvry posgiri po3rnf,Hyro noee4iHry n'e3oontl4rlHrlx xoe$iqieHrin
n .

rlu,_i BcraHoBJreHo, rqo ix uoseAiHra ni4rnopro€ Al4crlepcifiuy sanexHicrb noKa3Hn-

xia sarorvrJreHHfl locni.qxyBaHux rpncrarie. fIpH 3MeHIrIeHHi Aosx[uu naAaroqol

cnirnoeoi xerari u'esoxoe$iqienrra 3pecralorr sa a6coJIIorHoIo BeJII4qLIHoro. Oco6-

rueicrro uoeeAiHrra u'e3oroe$iqieHriB Kpr4cr€ulin xnopoqnHrarie e ixnq 3HaqHa AH-

cnepcifina 3€ure)KHicrr. Taxox 6yno Br4rBJreHo, Iqo rIpH @lI relaneparypHa noseAiH-

na n'e3oKoe$iqieHris uo4i6Ha Ao noeeAiHxl4 noKa3Huxis ranoMreHH.s.

Kpivr roro, y rperbouy pos4iri HaseAeHo po3paxyHKn MarpHIIb a6colrorsux

n'e3oonruqHlrx roeQiqieurie xpucranin rpynu cynr$arin i xnoporlnsxariB ra Bcra-

HoBJreHo, rqo xapaKrepHr,rM Arq reMreparyp, sxi siAnoni4aroru reMrleparypaM icHy-

BaHHq iaorponnux roqoK, e pinnicrb Aef,KLIX u'e3oxoeQiqieHris. Taxa pinHicrr sa

a6colroruoi serr,rquHr4 BKa3ye Ha re, rrlo B oxoni isorponnoi ro.Ixu MoxJII4Ba, orpivt

reMneparypHoi, qe fi 6apuuya 4eSopvraqis onru.IHoi inAurarpvcvr rpucranie, flKa

cniAqurr npo ni4ualrleHHt cnrvrerpii ouru'IHoi iH4Iararpucn.

V verneproMy porai.ni rpeAcraBJreHo pe3ynbrarra AocniAxeHb BTIJIHBy oAHo-

sicHoro rlrcKy Ha rroKa3Hr4Kr,r 3€uroMneHHq anigorporlHl4x xpzcralin. 3aralou Bcra-



HOBJTeHO, rqo AJrf, Hr43Kr,r KpncTaniqHr,rx AieneKTpHKiB rroK€t3HI4KI4 3€LIIOMJIeHHfl 3Ae6i-

Jrbruoro 3pocrarorb riA BrrJrr4BoM oAHoBicHoro HaBaHraxeHHfl @n,1fu x2'10-6 6aP' ).

Tare 6apuvne s6imuJeHHr rroK€L3HHKa 3€LIIoMJIeHHI 3yMoBJIeHe, ToJIoBHI,IM qHHoM,

euiuaruu rapaMerpin eQemuBHr,rx oclrl4ntropin (surinl4 IxupLIHIa :a6oposeuoi 3oHI4

Er ra suirqeuHrM ueHrpy eQerrunuoi crvrynE Y@ nornuHaHHq y AoBroxnnlrony o6-

nacrr) ra sN{iHorc rycrliHl4 e$exrunnux oclluilrropin.

Y ntqroMy porai.ni npoaHanisosaHo 6apuuuy uoseAiHxy rtoKa3HHxis ganoNa-

reHH-s s o6racri <DfI ra BrrJrHB o4nonicuoro HaBaHTaxeHHt pirHoi reoverpii Ha rlo-

ne4inry @lI. OlnosicHi uexasiqui rHcru cyrreBo :rrailqyrorr (DlI, He guiHroroqu

rrpra rlboMy xapaKrepy 3anexHocrefi ni(D.Hanprrvr sNdirleHHx ro reMrleparypHifi

urxani 3€urexuTb ni4 nanprMy rrpHKJIaAaHHt oAHosicHoro rl4cKy. flna rcpzcranis

rpynn xnopoquHrcaris Br,rsBreHo 3HaqHe 6apraune sMiuIeHHq OII s napa- y Hecyl,rip-

Hy Oa3y. 3a qurvru pe3ynbraraMr4 Mo)KHa crrporHo3yBarl4 3ByxeHHf, Hecyrvripnol QasH

xpucrarin xnopolll4Hxaris.

Y urocrorvry por4i.ni saneAeHo pe3ynbrarl4 reoperl4qHux ab initio po:paxyHrin

crpyKTypr4, BnJrr,rBy rcarioHuoro i aHiouHoro saluiueHHq ra sonuiuHix tuexauiqHllx

HaBaHTaxeHb Ha eHeprerrrqni soHra 4ocni4xyBaHux rpHcralin 3 Meroto orpHMaHHq

Ha ix ocHosi cnexrpie orrrurrrHr4x KoHcrasr. BcraHoBJIeHo, IrIo eHeprervunufi po-

snoAir craHie B€ureHTHoi soHra ra 3oHr4 npoeigHocri xpwcraris erca3ye Ha rtpr^wruir

THrr orrrr4r{Hr4x uepexo4in. PorpaxoBaHo uafiueHuri gHa.IeHHr npruoi sa6oponenoi

3oHr,r rpucranin i ncraHosJreHo, rqo oAHoBicHi rracxl4 3MeHlrlyrorb E* rt\o y3roAxy-

erbcq : Sarrol,r 6apuunoro 3pocraHHq [oKa3HHKlB 3€uIoMJIeHHf, .

Y qrorvry x por4ini .qocniAxeno in$pauepaoni crleKrpl4 siA6lasaHHt tK Mexa-

uiqno nilrHvx, rar i o4HonicHo HaBaHTa)I(eHI,IX xpncralie 4na pianrax HarlptMis no-

nxpuraqii csirra ra ilpr4Kna1taHlfl rncKy. lnr rpncranin cylrsary auosiro ra nirifi-

arr,roHifi cynrsary Ha cneKTpax eiA6lasaHHt qirxo npotBnttoTbct cMyna, lxi siAnont-

Aarorb KoJrr4BaHHrM rerpae4pin NHa ra SOot. Hafixaparrepniruoro e cMyra, qxa niA-

noniAae KoJrr,rBaHHsM rpyrru SO+, ulo BKztsy€ Ha BH3Ha'ransHuiL XapaKTep III4x KonI4-

BaHb y crpyKrypi gaHrax xpracranin. 3a AHcnepcifiHrarr,ru cniseilHolxeHHtrvru Kparvrep-

ca-KpoHira po3paxoBaHo 4r,rcuepcifini i 6apuvHi 3allexHocri n; uexaHi'IHo eiruHl4x

ra oAHosicHo HaBaHTaxeHI4x rpncralin.

V crouopry por4i.ni po3rJrrHyro MoxJrr4socri rpaKTuqHoro 3acrocynaHur 4ie-

neKTpurrHr4x Kpr.rcraris Ha ocHosi ix xpr,rcra.noorlTl4tlHl4x BJlacrl4Bocrefi. flo6y.uonano

reMneparypHo-crleKrpanbHo-6apr,rvni 4iarpauu I3A xpHcralie (NHa)zSO+, o-

LiNlI4SOa, ra K2SO4, 3o .{ofloMororo rKr4x Mo)KHa oAHo3HaqHo Bl43Harilrrr4 rlapaMer-

pv o4uonicuoro craHy Kprrcrurly. VsaranbHeHa reMrreparypHo-cneKTpaJlbHo-

6apvruua 4iarpavra ieorponuoro craHy xptacranin Aa€ Moxnl4Blcrb BcraHoBLIrI4 cnlB-

eiguorueuHq Nrix 4e$oprvrauisrr,ru ouruqHoi iH4raxarpncl4, 3yMoBJIeHI4Mu sl\diHalvlla

TeMneparypu, rl4cKy o, iAoexuui xnnli l"s;.



OcnosHi pe3yJlbrarn Ta ii uayxoBa HoBH3Ha:

l. BcrasoBJreHo, tuo Ar,rcrepcir ni()") 4ocni4xyBaHI,IX xpracralin e HopM€LIIb-

noro i go6pe onucy€rbcr ABoocquntrropHoro Qopuyrolo 3enbrr,refiepa. BnqnreHo ne-

perr4H Kpr4Blrx ni(}) y Kpr4cr€urax LiNH+SO+, Iqo BKa3y€ na icuynauHr irorporlHnx

roqoK. BcrauoueHo, Iqo rarionHe Li*+K*-+Na*-+Rb*-+NH4* ra auiouHe (SOq)2-

-+(ZnClq)2- gaNairqeHHr rrpr4BoArrb Ao HeMoHoroHHoro 3pocraHHfl rloKa3Huxie gano-

MJreHHq, rrlo 3yMoBJreHo 3pocraHHqr\a ixHroro cepeAHboro iouHoro pa4iyca, rycrHHI4

rpr.rcrarin i non-apu:aqifinoi Aii rarionis ra aHioHis.

2. BapuuHi .qocnilxeHHq rroKa3Hr,rKis eanoNareHH.s rIoKa3€uII4, IIIo oAHoeicHi

Tr4cKlr clpurrr4Hrrorb 3pocraHHs n,(X) xpucranin, ulo 3yMoBJIeHo, roiIoBHHM r{I'IHoM,

sNaiHoro rapaMerpin e$erruBHr4x ocrlr4Jltropin nuacniAox sNIiHH ITIHpHHu ra6opoHe-

Hoi soHr,r E* a raKox sivriHoro rycrrrHll eSerrunnux ocqunrropin xpracralie. [ocni-

AXSHHT ABorrpoMeHe3€uroMJreHH.fl xpracranin nia liero oAnosict{ux rucxie ys4oex pi-

3Hr4x Kpr4cr€rnosisu.rHrax Haupruie Ao3BoJII4nv BVfl.B:aTH Mo)KJII4eicru BI4HIIKHeHHI

H9BHX isorpouHux rorroK a6o ix sNaiuleHHs e pitHi crleKrp€urui ra reMlleparypni o6-

racri.

3. llpore4eHo po3paxyHoK 3oHHo-eHeprerllrlHl4x crpyKryp MoHoKpncrarie

rpyrrr4 cynr$ariB ra xJropouuurarie. EHepreru.{HHft pouo4in craHie naleursoi ra

3oHr4 nponi4Hocri nrca:ye Ha uprlnufi THrr oTITH.IHHX nepexo4in. PoepaxoBaHo 3Ha-

qeHH-s ruupuHlr nafiuenuroi nparvroi :a6oponeHoi soHLI aocni.qxyBaHl,Ix rpucranin.

4. BcraHoBJreHo, uto sci pinHi BaJreHTHoi soHH ,uocniAxyBaHl4x xpncranin e

Aocr4Tb rrJrocKr{Mr4, ulo csiA.rurr [po siAHocno cta6rcufi xirvri.IHlafi 3s'q3ox vrix

aroMHr4Mr4 rpyrraMu, xrci Qoprvryrorb BzLrreHTHy 3oHy. Pinni 3oHH uponi4nocri soro-

Airorr 3HaqHoro 4racuepciero E(k), rpurroMy y ueHrpi 3oHLI BpinnroeHa (rovxa f) an-

cnepcir e nafisurqorc. llpoae4eni X-upovrenesi Soroenerrponni ra eruicifini

AocniAxeHHf, eJreKrponnoi crpyKrypl4 Kpt4cranin LiNHaSO+ niarBepAl4nl4 pe3ynbra-

rH reopervqHux po3paxyHxie soFIHoi crpyxrypz.

5. flopinurHHr eKcnepnMeHr€urbHrrx pe3ynbrarin ra orpI4MaHI,IX ie soHHo-

eHeprerr4qHlrx po3paxyHxie cuerrp€rnbHux 3ulne)I(Hocrefi ni()u) ra Ln;()v) uexasiqHo

nilrHux ra oAHoBicHo sarucHyrr,rx rpracranin rIoKzB€tnI4 xopoury y3roAlreHicrs, a He-

sHaqgi ni.urvriHnocri noqcHrororbcr ni4'euHIaM BHecKoM norJIHHaH:r.fl. rcpvlcrana n II{

ainqHrli crreKrpa. I{e 4ae niAcrasu AJrq BLrKopI4craHHt reoperLIqHHX Mero4in pospa-

XyHKy oIITI4qHIIX $yHxqifi y BaxKoAocrynHVX creKrpanbHl4x o6rtacrqx.

IlparcruuHe 3HaqeHHq orpnMaHrrx pe3yJlbTarin po6ou4 noJltrae y ToMy, ulo

HaseAeHi y Ar.rceprarlifiHifi po6ori Bpe:aiHa P.C. pe:yJlbraru Moxyrb 6yru BLIKopHc-

raHi s ror{Kr4 3opy npr,rKnaAHoi SisHrra, varepialo3HaBcrBa ra rrpr4naao6yayBaHHq.

BuqsreHi y Kpr4cr€rJrax irorponui roqxu, a raKo)K vyrnranicrb o[THr{Hnx naparvrerpin

Ao lii o4HooicHoro rrrcKy, a raKox Ao srvriHla reMneparypl,I, Mo)I(yt 6yrra BHKopI4c-

TaHr{M}r rrpu KoHcrpyrcBaHni cencopin rracxy qH TeMllepanyppr, IrIo Ao3BonHTb tlpo-



BoArrrr4 6esxoHraKTHe ix nral,riproBaHHr. Ha ocHosi pesynrrarin AocliAxeHHq ABorr-
poMeHe3anoMneHHq 3anporroHoBaHa ruoxrueicrb BprKopvcraHtfl rIHX Kpr4cranin y

rxocri ereueurin Qoronpy)r(Hr,rx npucrpoiB Ans rvro4ynrqii cniua, a raKox e sxocri
aKTHBHlrx eneueHriB orrrnrrHlrx ceHcopie rucxy ra reMrreparypvr.

O6rpyHronanicrn ra Aocronipuicru pe3ynbrarin 4r.rcepraqifinoi po6orra :a-
6esneuyerbcr rHM, u1o s4o6yBarr Br4Kopr4craB cyqacHi ra naAiftui ercuepuueHra.nrui

i reoperu.rHi NderoAra AocniAxeHb. Tax, uulr BuKopr4crani anpo6osaHi eKcrrepnMeH-

ramHi MeroAr4 AocriAxeunr pe$paKTHBHHX BJracruBocrefi (4nx AocniAxeHHr rroKa-

sHHris 3€LrroMJreHHr, ABorrpoMeHe3ELrroMJreHHr, Ta BrrJrHBy Ha Hr4x si\ainra reMrreparypu

ra lii oAHoeicHrax rucxin); inSpavepeoHoi cneKrpocronii; ananis gz$parqii X-

uponrenin; X-SoroeneKrpoHHoi cnerrpocxonii ra X-enricifinoi cneKrpocxonii. Kpivr
Toro, ArlcepraHToM Br4Kopr4craHo 3ar€LlrbHosrasHarri reoperuvHi niAxoAra ra
Kouu'rorepHi laero4r4 po3paxyHrry soHHoI crpyKrypra ra Sisnr{Hr4x rrapaMerpin rprac-
rzurin.

3aynaxceHHq Ao po6orH:

l. AnropoM Aucepraqii sanponoHoBaHo MexaHigM BnnlrBy oAHosicHoro Mexa-

niqsoro rr4cKy pianoi reol,rerpil Ha rroJroxeHHr @II y Kpr4cr€rnax cym$aris ra xro-
porlr4HKarie :anexHo ni4 HarrprMy o6epraHur rerpaeApin (SOa) un (ZnCl). OAHar, s

TeKcry Allceprallii Hesposyuino, qra npoBo Annucb eKcrrepr,rMeHralrHi reMrreparyp-

Ho-6apuuHi .qocni.q)KeHHr srvriHra crpyKTypn, rrlo Aano 6u naoxlunicrr o6rpynryBarv

3arrponoHoeaHraft ruexaHisNa.

2. Y rexcri 4ucepraqifiHoi po6orr,r He BK€BaHo, rKr4M r{LrHoM aBTopoM Bpaxo-

ByBanoct reMneparypHe po3lxnpeHHq Kpr4crzurie niA .rac nul,ripronaHHr reMrreparyp-

Hoi sanexHocri rroKa3Hr,rKie ganoNareHHr ra ABorrpoMeHe3€uoMJreHHr.
3. Y po6ori anrop Anr Hr43Kr4 Kpr4crulnin uano4urb pe3ynbrurv porpaxynxin

gonnoi-eneprerr.rrrHoi crpyxrypv ra 3HaqeHH.s arvpvHr ra6opoueHol soHr,r 3 Br4KopH-

craHHrM pisnnx Synxqiouanin. O4Har, He BKa3aHo cryuiHr xopenaqii po:paxoBaHr,rx

3HaqeHb Ee 3 eKcnepr4MeHT€LrrbHHMH, orpnMaHr4Mr4 3a pe3ynbraraMr,r AocliAxeHr
Kparo Syn4aueHT€LrrbHoro rrorJrlrHaHHr.

4. AnropoM y Auceprarliitlniit po6ori HaBoAf,rbcr pe3ynbrarv AocriAxeHnq
ronr6inonaHr4x u'e3oourr4qHr,rx xoe$iqieHris. OcxiJrbKr4 4ocni4xynaHi xpucr€Lrrr4 Bo-

roAircrr auirorponiero ouruqHux BJracrnBocrefi, ro qixanuM BlrAaerrcr 4ocriAxeH-
us a6corrorHurx n'e3ooururrHlrx roeSiuienris ra Brr3HarreHHr aKycroo[Tr4qHoi ao6-
pornocri.

5. Y rexcri po6oru rycrpivarorbcs rpaMaruqHi ra crnricruqni TToMHJIKH. Ha-

rrpr4KnaA, Ha crop.l lT (puc.3.l), crop,,I22 (puc.3.2) ra crop. I20 (ra6t 3.2) savicrr
' 

KoeSiqienrie> B)Kr4ro <<n'€3oonruqni KoHcraHTrr)); Ha phcyHKax((TI'E3OOITHIIHIIX

6.35,6.36 (crop.236)ra6.37 (crop.237) ni4uHcra HaBeAeHo aHmificrxoro MoBoro.

OAHar, qi :aynaxeHHq )KoAHHM r{r4HoM He 3MeHrrryrorb Hayxonoi qiuuocri

AaHoi po6orn. V uinouy Auceprarlir BperniHa P.C. flBJrre co6oro gaxiH.reHe HayKoBe



AocniA)KeHHq, B rKoMy orpr,rMaHo HoBi, HayKoBo o6rpyHroaani peryJlbrarl{ n ranysi

Sirraxu HaninnponiAnraxie i Aienexrpnxin. [Hcepraqifina po6ora BI,IKoHaHa Ha Aoc-

TarHbo BrrcoKoMy HayKoBoMy pieni, crI4JIb ra BHKJIaA e :rori.{HLIMI{ ra o6rpynroBa-

HI4MH.

Texcr anrope$epary ni4o6paxae sNdicr ra ocHoBHi uoloxeHHq 4racepraqii.

Orpurvrani anroporvr pe3ynbrarr4 ony6niroBaHo B 24 crarrtx, nepeBaxHo y

nponi4nzx HayKoBux Saxonux xypHanax cuiry, 2 l,ronorpaSiax ra I uareHri, onpu-

nroAHeHo Ha psai aBTopHTerHHX eceyxpaincbKl4x ra rraixuapo4uux HayKoBI4x

Sopyuin. 3asHa.rraNao, Iqo Auceprarlifine locriAxesru P.C. BpessiHa nlaxoHaHo y

niAuoeiAnocri Ao HayKoBo-AocliAHrax reM, mi BVKoHyBuuu,Ics y Jlrnincrxorray

HarlionarbHoMy yninepcureri irureni IsaHa (DpaHra.

Bpaxonyroqn HaBeAeHi eraqe apryMeHrlr, BBa)I(ao, ulo Al4cepralrifina po6ora

<Burns isorvrop$Horo garnrirqeHHr ra sonniurHix uonis Ha onrl4Ko-eneKTpoHHi napa-

Merpn Sepoirin rpyrru cynr$ariB Ta xJroporlHsrariB)) 3a o6csrou BHKoHaHHX Aoc-

li4xenr, HayKoBoro i npaxru.ruorc qinHicrro orpraMaHnx pe3ynbrarin y nonHift tr,tipi

siAuosiAae Br4Morarvr <lloprAKy rpr4cyAxeHHq HayKoBI4x crynenin i npracnoeHHt

BqeHofo 3BaHHr crapruoro HayKoBoro cninpo6ituHra>>, 3arBepAxeHoro rlocraHoBolo

Ka6inery MiHicrpin Vrcpainu J\b 567 sh 24 rlrrrHs 2013 poKy, a if anrop, Bpeenin

Pycnan Crenauonu.r, 6eeyrvronuo 3acnyroBye Ha rIpI4cyAx(eHHt fiouy HayKoBoro

cryreHq AoKropa Sisuxo-rvrareMaruqHnx HayK si cueuianruocri 01.04.10 - Qiruxa
HauinnponiAHuxis i gienerrpurie.

OSiqifiHIafi ouoneHt,

AoKTop Si:raro-rraareMarl4tlHllx HayK,

npoQecop, npopeKrop 3 HayKoroi po6orra

,{epxanHoro BHIIIoTo HaBq[ubHoro 3aKJIaAy

<YxropoAcrxufi HaIliosal s:nuitr yH i eepcurer> Cryaeurx I.lL

fli.qnuc Cry4eHxra Iropr flerponuua 3ac

Yqenufi ceKperap .{epxanuoro BHIIIo

<YxropoAcrrHfi HauiosalrHufi yut Memnux O.O.

? io^l, o *'


