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HayK sa cneqialruicto 01 .04.10 - SisraKa Hanisuponi4Hr.ricir i aie:rexrpnxin

Axmyunuruicmu meJwu, B cyuacnmx yMoBax npocrexyerbcfl niAsuueHrafr

iurepec .qo cerHeroerlerTparli{Hx nnarepi io, xni € ocHoBHr4MH eJieMeHTaMr4 B

crclaAi ayqacHux eHepFoHe3aJIelKH?IX Ta yHinepca:rbHux eneKTpoHHHX

sanaM'.qtoByIotIHX npucrpoin. gepes ue ynara rTpi4BepHyra Fra crBOpeHHq

cerHeroeJreKTpI4r{HkIX niArna4or Ha 6asi oKcHAHHX cncreM cirueficrna

neponcnriry. IJe syMoBJIeHo, HacaMllep€.q, cneqn$i.lHr4Mi{ BJracrr4BocrflMu

octaHHix, a caMe, ix nucot<oro gienenrpmrlHoro npounxHicrro, Moxrueicrrc sMiHra

HanpflMy crloHraHHoi uonxpngaqii i gomeHuoi crpyrrypn no6rusy nonepxui

eneKTpHr{i{I{M LIOJIenn a6o reMrlepaTypom. Enexrpoc}risra.{Hi napaMerpu niArcLraAorc

noB'NsaHi, nepru Ba Bce, is crpyKTypHmMr4 ocodllrnocr.f,Mr4, crexioverpiero,

Kp?IcranorpaQi'rHoro opieuraqiero, cranoM nonepxni, qepe3 tuo, rrpu nwsqeHHi i

gocri4NeuHi ik Sisnunnx BJracrmBocreft He odifirucr 6es uacrinxis, ruo

Br{iTJrprBarorb 3 po3rJr"s,{y Ar,rHaMixlr xpr,rcraniquoi rparKH.

llpn posrnxgi npoGnelrli,r KoJIIdBHoro cneKrpy cKnaAHHX xpiacrariuHux

- yrBopeHb BilKnkIBI4MH e ABa ocFlosHi MoMeHTH: oAepx{aHH.{ HacniAxin, xxi

BHIInHBarorb is cunlerpii dararoalounoi npnnaitunHoi rouipnn ra crporufi i

nocliAonuraft ui4xig lo BHsHarIeHFIfl crdJroBnx nocrifisnx fi. onucy xapaKTepy

nsaeN,roAil y xpncrari. rlepurun 3 Hrrx rpa&r[ifiuo posn'n:yerscx B paMKax

fte4opincrroi cunrerpit, apyrrafr 3a AorroMororo pi:Hr,rx ua6.rrnNesr.

@e4opincnrca cllnaerpix y BI4naAKy cxiragHoro Kpncrany crpyr{rypn rrrny

neponcrxiry He nigodpaxye nnattcunaamnoi crairaerpii cucreMr,r esaeraoAiro.rux

arouin y nigrparrax. BpaxynaHnfi y3araJrbHeHb HaAnpocroponoi cnnerpii

HaKnaAae psA c.bynaaMeHTaJrbsux oSnaelKeHb Ha droi-roHui cnercroa.



Cepeg exeinareHruux y3araJlbueHb cuivrerpii B trHceprarrirtwifr podori

Lllxr{prr'r I.M. ei4gaerncx nepenara xouqenqii Ha4npocroponoi cunerpii, sKa

Ao3Borrtle opraHtr{Ho po3rJlsIar?r KpHcranr4 trK (3 + d) -uiplli crpyKrypr4,

isorr,rop$ui sa cunaerpierc cKnaAHr4M Kpr,rcranaM. Ha uift ocuoni npoBeAeHo

y3araJrbHeHH'{ rIoH.flTT{ TpaHcnsUiftnoi innapiaHruocri, xra nigxpr4Jra MoxJriaaicrr

uepeHeaeHHt HaaJii.qxie y3araJlnHesoi cuuetpii Ha o6epH ertwit (xea:iilanylr*rail)

Hagnpocrip, IlIo, THM caMfiM, cnpl{sJlo Br43HaqeHHro saxoHoxaipuocreft

rp aHc cp opuaqii s aKonis Ancnepcii ogno'racrrdr{KoBux eSyANe Hr "
Bu6ip B gnocti gocni4xeur o6'exta nonunsor ui4cacreua Kpgcrany

non'.ssaHHft s naorrnusicrm iT Knacuqnoro onr.rcy, a agia6arr4r{He ua6ruxeuu.s

Ao3BoJ]fle cftopuyriloBarl{ noHsrrfl rlporoKpncraJiy, zatarkr ocuonsufr craH i
yHinepcalbHe cr4noBe noJre nsaenrogii.

f ra c epraqift Ha po6 ora npl4c*fl r{eHa nocrigonHoMy 3 acro cyB aHHro xouqeuqii

HaArrpocroponoi cnir,rerpii Ao oflEcy s yKTyp cKnaAHHX xpucranin 3
(Zaxzax}a)-uaprparKoro, IrpHpoAHI.IX (ZaxZax4c)-r-ragrparoK ra cr4creM

rBepAI{x po:uuuie saMiIiIeHHx ciueftcrna repoBcbriry xr< (4ax4ax4a)-uagrparoK,

pospodili ra 3acrocyBaHHlo opnrinalnnol Mero.{HKr4 po3paxyHKy .uucuepcii
oAHorlacrI4HKoBI4X erleMeHTapnux a6yAlKeHb, npoBeAeHHro Ha ii 6asi o6.{ucneun

:axosin 4racnepcii ar2 qk; pflAy KoHKpeTHHX rpracrarir ra cr4creM B

exni4acraHTHoMy fi HeexniAl,IcrauTl-Ionay nadra)KeuHrrx, a rar{o)K gocri4xeuuxr
-rpaHc$opual{iT rfouoHuax cner<rpin npu Ha.rrBgocri ruro>xrneax eaKaHciir.

BHsua'{Hnurl4 (3 + cl) -HaAnpocropr{, 3aAaBrrrr4 cyxynuicg nercropie

uoaynsuil i MoAyJl{uifisux $yHnqifr, npoiloHyerbc.s rirexaui:u Br43HarreHH.s

rpaHcSopuaqifrnplx neperBopenb saxoHiB 4ncnepcii nporoKphcrany.
3 anp o uoHo B aH o yninepcaJlbHe cHJIoBe noJre nporoKpr4crarry, .fl Ke MoAenroe cr4rioBe

rore cKJIaAHoro KpHcrany, :bypeuoro "MacoBHM" IrceBAonoreHqianoM. LLIrqxoNa

AeraJlbHoro uopinnxulix xoAY 4mcnepcifiuux KpraBr4x 3 eKcnepr4MeHraJrb HkrMLr

AaHr4Mr4 pealiroeana Mero.4HKa EH3I-Iar{eHH.fl 3HarIeHb clrJroBr4x uocriftnax,

PosuaHyra MoxJllanicru 3araJIbHLIX cxeM rene3r4cy arpyKTyp cKnaAHr{x xpucrarin
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Ocuooruuil saicm po6omu, y nepil.toMy poedini npHBeAeHi ouloBHi

rIoIIolI{eHH.fl I(oHuenr{iT HaAnpocropoBoi cmnrerpii, cucrewrar}rKa ra y3afanrseHuffi

onl4c (3 +d)-uipurax lparoK (2ax2ax2a)-rcpncranin, .flK "Macono-:SypeHoro"

craHy IIporoKpI'IaTaIry. Y dpyzony poslini po3rnflHyri nrero4lr 4ocni4NeHHr ra

roFltITT"{ 4nuairairn rparKl{ B rapuoniuHor/iy na6;rn>itessi B paMKrrx rri4xo.1y

Eopna-Bau Kaprr,rana, no,qaHi e.neuesru gnHauiru rpBTKrr MoAy;monasoi

crpyltr)ipH B xouqenqii Hagnpocroponoi cranaetpii. filrcepraurou po3rnflHyro

BI4rIaAoK, I(nfl Kpucrarie rl{ny NaCl, ilpH tIKoMy culoni nocrifrui Moxyrb 6yru

r,to4n$ir<onaHi npu npaxynauui LO-TO po3u{eilneHH.fl. trttx xpucralia rlrny

AuCu3 BcraHoBJIeHo reH3opnl4ft rnn uogynxqii cialonux nocrifrurax i npone4eni

Ito4eli'Hi po3paxyFlxu earosiB Al4cnepcii SoHouHoro aneKrpy n erni4ucraHrHoMy

ra seeitniAl4craHTHonay riadnux{eHusx. 3a paxyHom 3aBr4uleHoi cuuerpii ci4noBoro

ITorLfl y ercni4ucraHrHoMy sadrruxeHui Arrfi rIHX crpyKryp cnocrepiraerbcfl

Hecli:uuue n'xtl'Ixparl{e BHpoAx<eHHE Ha Kpa}o 3oHr{ 6pu:rnroeua, rKe 3HHKae y

BlrrraAr{y HeeKei.4racraHTHoro HadnnxeHHfl. otxe, nop.f,A 3 Mo,4ynflqierc MacH B

plnunHui ArzHattirclr rparKl4 cKJla4Horo rquarariy B r<onqenuii na4npocropoeoT

cunaerpii Heo6xi4uo nocnigotsHo BpaxonyBaru Moflyn.suiro curonrax nocrifiHplx. V

mpenxboMy posdini sacrocoBaHo Ha,qlTpocroponnfr nilxi4 is BpaxyBaHH-rrM

y3ararlbl-IeHb, orpI4MaHI4x y norepegnix posginax, Errfl 4ocriigNeHr Auuauixu

rparKl4 IrepoBcbKirHux ltpltctzulie rl4ny BaTiO,. 3ua'{eHu.fl cnJroBrrx nocriftuux

po3paxoByBanl,Iab Ha ocHoBi nopinuaHHs poBpaxoBaHHX r{acTor $ououin n roqUi f

3 eKCilepHMeHraJrbHr4MH .{aHr,rMr{ Ta pffipaxyHKaMr4 iHUrnx anropin. CniBnaAasru

po3paxyHrcin y pi:ul,lx sa6rltxeHHflx cnigunrr npo errinarieurHicrr no6y.uosauoi

y3ararlbFleHoi gunarvri.rnoi rraarpraqi ntt(t ) xnacu.{Hifi Anuavii.{uifi vrarpnqi Ott(k).

floxasaFlo, u1o nci 15 noprta-rrbulrx MoA onr,rcyrorbcfi ue:ni4unuu :odpaxeHHrMn

rs + 4r)0. flpone4euo rocriAxteHH.s BITJIHBy naxaucifr Ha rpaHcsopruaqiro

QorlonHoro cileKTpy rrrJrrxoM 3MeHrrreHH.fl MacoBoi i/a6o

xariouy Ao rpau?rr{Horo 3narreHHfl. Y uanpflMKax f-R i

3aryxaHHfl SoHoHie, flKe MolKJrrrBo ycyHyrlr 3a

cHJroBo r xapaKTepr4cTr4K

f-M nra.sBJreHo cr4JrbHe

paxyHoK :6intrueHu.q



MynbrurniKaqii npunniranuoi r<ovtipxn. y qemnepnxo"My pofiini npr4BeAeHo

(3+d)-rvripurnfi orua rrpupo,qHprx {2axZax4c)-Ha,qrparoK, BnxoA.f,rrr4 s nK

rparKI4 rtporoKp?rcrarly, po3paxoBaHo SououHufi errexrp xpr.lcra:rin r]4rry

BaSrTirO 6 B ercBi.qscraurHoMy ra neeraigrncraHTHoMy ua6raNeHngx.

BuKopi4croByror{H s .flKocri fiapaMerpis niAroHKH 3Har{eHH.rr cliloBr4x nocrifiunx.

Enx pi:Hrax runin nanerin npHpo,qHHX H {paron uoSy4oeaui ysaralrueui

AIaHaN,tiqHi urarpuqi. ITpoanani:onauo snacni BeKTopr4 n qenrpi 3oHr4 Bpurruoena.

ulo niAnoei.4arorr po3paxoBaHI,IM HopM rHHM Korrr4naHHxnl. .{oc.uiAxeuo reHe3r.rc

crpyKrypHoro ycKJraAHeHHs ,{r.{ Jraurlrora *'npupogua HaArparxa - BaSrTirO u".

[f'nmufi poedin npncexuenraft posnlfrAy Aunauirn rparKr4 nepoBcbKirHlrx

rBepAi.rx po:.irzilir E Hosqenidii uagnpocropoBoi canrerpii. llpune4eiro

po3paxyHol{ SoHouHoro cIIeKTpy oKcHAHHX cr4creM rBepAHX po:uriHie rr,rnis

(Al,A[,)8O., A(Bf utst,)O, i

Pb,Li, Na, (Bl, B") = Ti,Zr,Nb,Ta, Sc)

{Al,A[,XBf ,B[,)o. ((A', A' ) = Ba, Sr,

B erni4ucraHTHoMy Ha6laNeuHi.

Cunlerpifiuo oSyHaonnena no6ygona y3araJrbHeHHX Arzsanriqnnx Marpr,rub

:a6esnevye Si:nury xopexruicra o.qepxaHux pe:ylrrarin. Vcxra4ueHHx

xapaKrepy uiNtatonanoi nsaenao4ii (si ig nig exni4racraHrHofo na6nuxenH-a)

Koperye pe3yJlbrarl4 po3paxynnin i saSesne.{ye nci Br4Morr4 reoperuKo-rpyroBolo

auani:y, a raKolK,{ae Mo}itJlranimr svlinrosatpr 3HarreHHf, rracror $onouHr,rx eirox e

3Har{HoMy eHeprerur{HoMy Riana:oni B qinonay psAi BHcoKocnMerp[,rr{Hr4x

uanpnmxin i ro-{oK 3oHI4 FpunlrceHa, IrIo, Tr4M caMHM, crr4Mynroe ilpoBe4eHH-rr

eKc[epI{MeHTaJIbHI{x 4ocnigxeun, HarlpsMrenl4x Ha orpHMaHHfl 3Har{eHb

SouoHHIax rlaeror n pisHux ror{Kax goI{H FpuxmoeHa, rqo Ao3Bonr,rrb rroKparur4Trz

rrapaMerpr4 MoAeJrbHrax pospaxyuxir i saSnusnna ix Ao AocronipHux.

Hayxoca HoGusH{r ompuJvxfrHr.rx pffiyilbmamio, llpru nuxouausi

Allceprallifinoi poSori,r aBropoM orpl{MaHo pfiA HoBr{x pe3ynbrarin, cepeA flKr4x

criA nnAirrr4rr4 rarci:

1 , Buepme rToKasaHa moxxnnicrn (3+ d)-ir,ripuoro orucy r<pHcra.:rin

crpyKrypl{oro rl{ily nepoecrniry. Ha ocnoni npocroi rcy6iuuoi GK) rparKr4



nporoKpl4craily 3arpononoBaruo (3+3)-nnipurafi 6asuc, xrcwfi 3aAoBoJrbHre

Tpal]crlflIlif:nifi. uepio4nuuocti peanbHoro KpucraJry, OrpranraHa roBHa cyxynuicrn

is I neKropin laogyuqii, posno4irenl4x no 4 eiprax ner<ropin irao4yrxilii: Aeox

oAHoBeKropHHX {(0,0,0) i {{rda,rda,rda)l ra.qBox rpboxBeKropHux {Q1a,0,0),,i

{(rda,tda,0)}.

2. 3anwcaHo ra posn'xaauo cl{creuy pieuxHn ni,quocno arr,rnniryA MacoB}rx

vrogyrrxqifruux SyHxrlifi An.f, y3afanrneHoi crpyrrypra repoBcrxiry. B Mexax

eneMeHrapHoi nontipKl4 IIJI crpyrrypa Moxe n*icru I arouin 4 piaHrax coprin,

3. Bneprue BcraHoBneHo Mexanislfi Ten3opnoi nro4ynxuii urnosHx nocrifiHux

ra y3aralbHeHo aJIropI,ITM noSyAonu y:aralrueHoi 4liuauivuoi uarpnqi

xpucrarin rHry BaTiQ, flK KoMrio3urlifiso uo4yruonaHoi HaAfparKH, i:

Bp axyB aHHfl M MO Aynaqii cHnosoi xapaKTepprcrr.{KH rvrirp o or or{ eH Hfl .

4" Ha da:i oruoaromnol IIK rp Iffi nporoKpr4crany 3 BpaxyBaHH.flM reu:opHoi

uo4ynxqii curosl4x noctiftnnx orpl4MaHa Vl$4 ciMefic'rsa cKJraAHr4x npucra.nin :

(2ax2ax2a) -Hanrparr<oru. flrx Hcra-rie AuCr,r' BaTio' SrTio3, pbrio3,

CdTiO, n exni4ucraHrHoMy ra HeeItsi,qucraHrHoMy HadnuNeHH.flx pospaxonani

eoHoHHl crreKrpu y Brdcor{ocuMerpnarruux Hanpnmxax 38.

5. flpuneAena y3araJilHena cxeMa po3paxyHKy saroHin 4racnepcil Sououul.rx
cuenrpin ciueficrna Kpl{craJlie s (2a x 2a x 2a) - n rparKoro Ha 6a:i IIK rparxu

- rlporoKpr4erary; npoaHani3oBauo reue3r{c @ouollilrix cnexrpin y naHqrory ix

crpyKryp Hr4x y cKrraluteHlt.

6. Bnepure n roHqenqii uaAnpocroponoi curraerpii poapaxoeaHi droHouni
creKrpr4 r<pucranin s xariogHr4Mn naxancisnau runis A gC i gBC, (g

nanauci.a), npoBe.4el{o aHaJIig enxprey BaKaucifi Ha rpaucSopnaauirc SoHouurax
cuenrpie xpiacranin rl4ry ABC3. Fi.qcymicrr saxnnx xariosin A B crpyKrypax

THny ABC: trPH rpaHfialHl4x KoHlleHrpailixx naxancift npLrBo,qrrrb Ao 3aHyJreHHfl

r {acror r4BToqKaxRiM.

7. Ha 6a:i o4uoatouuoi IIK rparnu is BpaxyBaHH.flM reH3opnoi nno4ynaqii



cr4rroBHx IIOCTlfrHr{X OTpHhuaHa yw ciuefrcrna npupoAHr.rx

(ZaxZax 4c) -HaAlparoK. fux crpyrrypu BaSrTlo6 B na6"nnxeHHsx

exnigncraHTl{oro fi seercni.qucranTHoro cuJroBoro noJrfl Brrepue poapaxonaHi

SoHonui crleKrpl{. llpoarianisonaHo reHesr4c Sououuoro cilei{rpy B naHrl}ory

ycKn aAHeur " upupoAHa Ha,{rparKa - B aSrTir0u " .

B' B podori nneprue rpoBeAeFlo Aocni4xcenu.a clicreM repoBcbKiruux rBepAr4x

posuuHin B Hosqenqii nagnpocroponoi cnmerpii, llora:asa iuoNlnnicrt

HaArrpocropoBoro orrHcy rBepAHX poauuuin rnny (A'o.rA/"r., )(B'orB"nr)O., Ha

6asi o4Hoaronauoi rpaHelleHrponaHoi rySiuuoi (fLK) (4ax4ax0)*HaArparKr.r.

3anpououoBaHo Q + d) -mipirrzfi 6asuc, grr,rft 3&.{oBoJTblr"fle rpancnnrljfinir-:r

uepio4uuHocri peaJlbHoro rpncraxiunoro yrnopeHHfi, rrdo, TrrM eaMr4M, Aano
naoxnlleicrb po3paxynarrr @oHonui oneK r{ y BHcoKocHMerpr{qHHX HanpflMKax

3E ra 4ocni4uua Tx rpaucdropmaqifiui ocodrunocri rpr{ npaxynauui

KoMIIo3HIIifisoro po3BnopsArynauufl B naHr{rory ycKnaAHeHb Ha npraxna4i cgcreM

rBepAr4x po:uunin {B%,St,)Tiq , Pb{Sc' 5Nb0 r)O' Pb(Sco,Tao r)O'

Ba(ZqrTzr r)O, , (Lio sNao r) ffio rTar r)Or. fiocNri+yro 4o6poi ysro4Neuocri

TeoperHqHo po3paxoBaHpix fi. eKcnepi,IMenTanbnrax cnerrpin, 
'u1o 

Ao3Bongno
ouinuria curioei nocriftui vrixaromnoi nsaeadoAil.

Bnqe:raAaui pesynbrarr{, 6es cynruiey, ctaHoBr-r{Tb HayKoBy HoBH3Hy ra

- AocrarHi 4na roro, I]{oG si,qsuaqnTu nncornfi uayrconuft pineun Ar4ceprarliftHoi
poOorn lUnuprn I.M.

Hayrcoee nnil npaqmuq*e aH&qeHHn pffiynbmamie po6omu. laua
AHceprauifiHa podora Mae SyugarraenTaJlbHe Ta rrpaKTur{He sHarreHH.rr 4nx $i:rarrz i

rexsolorii Haninnporigniaxonnx naarepianir. I{a4npocroponi oco6,ru6ocri

rpuctali'tuoT crpyKrypu MolKyrb 6ytu ycuiuruo BuKopncraui npu po:n'x:aHHi

piaHrax rpodneru $i:nrut rnepAoro rixa, sorpeMa, AJr.fl aHaJri:y 4uuanaixn rparxn

cKJTaAFIHX nplrcralin, crpyKTypHID( $a:onnx nepexo.4in, rlpt4 cusre:i H9BHX

uarepianin 3 HanepeA 3a,qaHlah.{H BJlacrnBocrrrMrr roruo, Bncuoexpr ra

cninni4uollIeHHtl, xri ui4SuBaloTb Ha-anwictn rreBuoro snly craruerpii e ro.rHra\ag i



flK rlyH4avreHra,Trui BuKoprrcroeyrorbcfi B nrcoc:ri "peuepuux ro.roK" Anfl

Aocrilx<eHb, He3arrelKuo ni4 sa6nHlKeHF. 3 ualiSinbru BaxTJTHBHX HacniArcis, uo

c:ri4yrcrn i: ysarannsesoi cnruerpii, e rpanc$oprraqifiHi cniesi.qHolueHHfl, rrdo

ni4odpa>rcarorb reue3rra crpyKTypHoro ycKJraAHeHH-s Kpncranis i upoxnrtxrorbc.f, B

oco6rr4socrxx y:ararirHeuoi AHHaMi-{Hoi nratpurli npr4 Aocni,4NeHui cnexrpin

oAHoqacrHHKoBHX eneMeHTapHnx s6ygx{el{b. PoepodneHa MeroAHKa Moxe crarr4

oaHoBolo Alfl BlrBqeHHfi crpyKrypHr,rx ocoSnr4Bocrefi HoBr4x c[onyK 3

KoHTponboBaHr4MI{ $isnuHnrr,rn BJIaorI,IBocr.fiMrr,{n"q npaKTl4r{Horo Br.rKopr4craHn{ B

pisnux I{ayKr{ i rexHira. Marepiarn gHcepraqii Mo)Kyrb 6yrra r<opracui rpr4

BI4KnaAeHHi cneqxypcin 'nSisHKa rBep-qoro riria", "Honi varepiarkr ra MeroAr4

Ao crinx<eHHfl ", "llplrnna4He Marepi.aroeHarcrno ".

Or4inxu mu orPopuneHH.fl ducepmuqii, fiucepraqifiHa poSora cKJraAaerbcfi

is ncryny, r'flrl4 pos.4i:rin, Bl,rcnosxie i cnrcxy nireparypra is 192 r.vrxopncraHux

Axepen. O5c-{r Auaeprallii - 200 ctopiuoi<, B roMy .rracri 52 pvtcyy.xu ra 24

radmaqi. Cyrrenux 3ayBa)KeHb 3 nlITaFIr otpoprvrleHH.f, Auceprauii uenae.

Bidnoaidnicmt ducepmaqif examaifi cne4i.anonocmi, flocrae.neHi y

APlcepraqifiuifi podoti Mera ra aagaui, ocnonHi Haynoei rroJrox{eHHr ra BHcHoBKT{

po6oria, BI'IKopI4craui nil qac BHKoHaHHfl AocniAxtenHrr Mero ilr4 Ta reopernvHuii

auali:, ni4uoni4arorb noJrox(eHH.rrM rracnopry cnerlianruocri - 01.04.10 - Qisr,rxa

uaninnpoeiAHrarcin i giererrpranin.

He Br{Hr{Kae cyuniny, ulo AaHa po6ora ni4pi:uxerlc.a BncoKoro

cl{creMara.{uicrrc nigxogy, a pineun ycnigoirmeHH.fl fi ysaranrHeHH-fl pe:ynrrarin

nilnoniAae sci\.{ Heo6xi4HI'IM Bl4Morarr,r. Podora e qiuul,rna BHecKoM nr< y $i:nxy,

ram i s xiMilo rBep.ul4x oKcHAHI,IX naatepianin, cnpiaxmqn ix nporpecy, oAHaK rrpr4

osFlafrolareHui : Frero BHHr{KJIH Ae-[Ki saycauteHHft.

1. y poSori noKasaHo ,qBa eapiantn $opnnynaHH-f, AerepnaiHanry :a4aui ua

sracui 3narreHH.fl. BuHntcae 3aIII4TaHHrr: Anf, .f,Koro ig napiaurin

np oBoAurrr4cb po3paxysxu?

2. Y polorj uano npn4ireHo ynaei Ha BI4oKpeMreHH.s Blnr4By pi:nrax ctanoBr,rx

nocrifisux Ha rpaHcdlopnnaqiro $oHonHoro cneKrpy y neBHr{x roqKax 3oHr4



Epu:rnroena. Xoqa B!{cHoBoK epodneuufi na ocHoei rlboro lyu 5w qiraarana

AJIS IIpaKTHT{HOrO 3aCTOCYBAHHfi ,

3. Ha crop. 155 nrxrtarqerlo, lrlo ocninrxn noSyAonalri Artx oKc?rAHr4x cr4creM

ysaralrueui AHHanai.{Hi uarpNqi e epr'litoenvrn, ro ue :adernevye

orpr4ManH.fl B pesynnrari pospaxyrunie giftcuux 3HarreHb cDz(k), rqo He

AonycKae icuyuaHux nig'enaunx 3nar{eH,b a:(k). Ale xr ni4'enaui uucla

Harlelxarb Ao Muoxullu qinux "rucen, xxi e ni4vrHox{rzHo}o paqioHanbHr,rx

rrllceJl, a ri, e cnoro qepry - nignnuo)Kr{Horo giftcurax rrr4ceJr. lllo nu MaJrr4

rrpu uboMy na yna:i?

4. V poSori uane4eno pospaxyuor Anr oxcu.qnr'rx cncreM rBepAr4x po:uuHin

cinrefictna reponcsrity, Arts .sKlrtx 3arrponoHoBaHo po3rn.sA y Ha6ruaNeuui

(4ax4ax4a)-u $amn o.{HaK He .rirKo orrucaHo yMoBy sx,riHra

Mynbrr{ruiKarrii fparKu Gasonoi s ynrypr,{ (nporoxpncra,ry) i rparxi.r

pearuuoi aHcreMH,

OAHar ui BayBax{eHH.fl

no3urr4BHy oqiHry 4ncepraqii

uiuHocri.

MaIOTb BHplrrraJrbHoro Brrnr4By Ha 3arilnbHy

He npr,rMeHirryrorb iT nayronoi ra npaxruuuoi

HE

TA

Or4iHrorou?i slvlicr rnceprardii i.llnaprn I.M. n qinouy, norpidno 3a3Har{Hrr4

dercynrHinuy FIoBH3Hy i sna'rnlaicrr pesynnrarin i uayxonux rlorroxeHb, xxi

BHl{oc.flTbc.fl FIa 3axl4cr. Pesynrrarpl Aocni.(xenb Moxryrb crarr4 peKoMeHAaqirnru n

rIoAarIbIIrI4x HayKoBrD( AocJrigxeHssx,qucepraHra. filrceprauifi Ha po6ora lUxupru

I.M. e 3aBeplxeHolo HayKoBoro ilpaqem, B srcifi orprauaHi uoni Hayr<oni

pe3ynbrarl4, Bax{Jluni gux po3BL{TKy @isuru rBepgoro rina. OsHafroN{JreHH.f, 3 Hero

Aae 3Mory nosnicrro sposyuirn npodneuaruHy reMr4 ra ocnoeHi rrrJrf,xlr ii

nupirueuHx.

Hayroni pe3ynbraru, rqo ynifiru.rru B,qacepraqim, cnoeqacHo ony6niroBaHo

y 14 crarr.flx y Saxonux HayKoBI{x }KypHarrax, 1 crarrx y :6ipnr.rKy HayKoBHX

npaHb nrixuapo4Hoi rou$epeuqii ra 13 Tegax Aononi.qefi Ha sir.{H:Hsur,1x ra

uix<uapo4unx xou$epeHqixx, 3a cnoeFo cnpfiMosauicrrc ra snaicrou 4racepraqir



rloBHicrro niAnosi.uae cneqianrrrocti 01.04.10 $israra uaninnponiAnr.rrcin i

4iererrpuxin. OSopnaneHua Aflceprax{ii m anrope$epary BrrKoHaHo sri4Ho 3

Br.IMoraMr4 AAK Minicrepcrsa ocniru ra HayKH Yxpaiur,r. Anrope$epar noBHicrro

nigoSpaxae ii ocHonsuft gnaicr,

Bacruoaox, Ha ni,qcrani nnxu enoro BHITIe BBalralo, uo .qucepraqifina

poGora llhuprn Iropx MraNonaftoBl{r{a noeHicrrc nignoei4ae BHMoraM rqoAo

I{ocrauosoro Kadisery Miuicrpie Yrp pr Nq 567 sia 24 nunus 2013 p., a if

crynerur :r.anplul^ara $isur<o-
- $isur<a Hauinrponinur.rxin i

n  1  ' .  ' v _

UCOlUII4HI4H ONOHEHT:

sani4ynau rca$egpu r<oun'rorepHnx cr{ereM Ta Mepex
9epuieeqbKoro uartriouanrnoroyuin cp

AoKrop Sisuxo-ruareMaruqnr{x HayK, trp(
3acryxeuufi. aixq, HayKH i rexninu Y a*,

flisnnc s.$
B.IeHprfi

yHlBepc

aBTOp 3a0nyro e

MareMaTHqHr4x HayK

gienerrpnrin.

npHcyAX{eH HayKoBoro

sa cneqiansnic 01"04.10

HATIlO

I4ITA .fxv6opcnrca H.O.


