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oQuqua.nrHoro orroHeHTa 3axapona B.[I.

Ha Al{cceprallnrc laMaronoeofi Ercarepunrr A.uercceeBHbr

<<lfccnegonaHlre reMrleparypHblx 3aBncrrMocrefi orrrrrrrecKrrx xapaKTepr.rcrl,rK

6raonoru.recrcr.rx o6reKToB>),

rlpeAcraBJrennoft Ha corrcKaHrre yrreHoft crenenn

KaHAr{Aara Qzsulco-MareMarr,rqecKr.rx HayK

rro c[eq[aJrbHocrrr 1.3.6. Onurr<a

Arcrya;rrnocrr A[cceprarluonnofi pa6orur farraarononoft E.A. o6ycnonlena

neo6xo4ulraocrblo rIpoBeAeHI4{ HoBErx raccle4orarrzft orrrr4rrecKux xapaxTepr,rcrr4K

6plororu'recKr4x rKaHeft npn pa3nlltrHbx nporleAypax o[Tr.rtrecKofi 4uanrocrLrKvr vrlrvr repanwx

Anfl oIIeHKI,I [pOlyCKaHI,If VLIII1I [OrJIOrrIeHI,rr cBeTa B HI,rX, BBI4Ay HeAOCTarOrrHocrtr yr

HeKoppeKTHocrI4 LIlreroIqeftc-a na 4annrrft MoMeHT ran(popruraquu. C qenbro BBr.rrBJreHkrr

3aKoHoMepnocreft H3MeHeHI,It onrl4qecKnx ceoficrs pa3rr4qubrx 6zonoru.recxprx rranefi e

3aBI4clIMocrI{ or reMneparypbl 6unv npoBeleHbr perr4crparl}rr4 crrexTpoB noJrnoro

rponycKaHz-s Lr 4z(p(py:noro orpaxeHrrr c Lrnrefpnplroqefi c(pepofi v cneKTpoB

KonnI4MI'IpoBaHHoro lponycKaHl,it. Co:4anae MaJror4HBa3r4BHoro MeroAa AkrarHocrr,rKlr vl

Tepanw sa6oreeaHllft BHyrpeHHktx opraHoB 14 ocyqecrBrreHr4r MoHrlTopkrHfa

BOCIIaJII4TeJIbHLIX [pO{eCCOB B OpIaHv3Me, pa3BI,ITvIt v Orr|I|IM}I3aIIurI MeTOAOB na:epnOfi

TeparII4I4I,I onruqecKoft AzarnocrvIKvI flBlrg.ercq aKTyzlnrnofi saAa.reft narepnoft onrzru.

Honugna npoBeAeHHbIx uccne4onanzfi v rloJryqeHHbrx pe3yJrBTaroB 3aKnrorraercr B

cneAyrorqeM:

1. 3rcuepl4MeHraJlbHo AoKa3aHHat aBropou o6parzMocrb xoe(p(fraqzeHroB norrtoueHr.r-s r
pacceflHnfl., a raKxe aHl43orponvv pacceaHr,rr xrrlpoBoft pr nmurreqnofi rrann npn n3MeHeHr4r4

TeMrleparypbl or KoMHarnoft 4o $zsnonorzqecroft. llpu gToM ycraHoBJreHo, qro B Ka3aHHoM

Anarla3oHe reMrleparyp naz6olrnree I{3MeHeHr4{ npereprreBaror crreKTpanbHiur 3aBzcr4Mocrb

$arropa anrr3orpolrrr4.

2. BruereHHBIe 3aKoHoMepHocrl4 I,I3MeHeHr4r olrr4qecKoft nnourocrl{ xrapoBoft r,r narrnreqnofi

TKaHLI KpbIcbI B IrHTepBane reMrleparyp ot 25 Ao 60 oC ra crreKTpoB nroMr.rHecrleHrlr4tr

HaHoqacrzIt culnSz no3Bonunu asTopy [peAnoxr4Tb Mero.4r,rKy onpeAene]Iilns.r4x reMneparypbr.

3. flora^:aHo, Qto Ha AnI4He BoJIHrI 800 nnn rosSQzqueHT nofnorleHr{r B Ko)Ke r.r lmrureqHoft

TKaHV IiIMeer nporl,IBonono)KHyro reHAeHur{rc nprr r{3MeHeHur4 TeMrrepaTypbr: rrorJrorrleHl,re B

Koxe naAaer c pocroM TeMneparypy or rounarnoft go (fz:zonoruqecroft, a MbrrrreqHofi rxanu

- pacTer.



4. YcranosJleHo, rITo BHeApeHI4e B rrOAKOXrHbrit cloit HaHoqacrr,ru culnS2 rro3BoJrrer BburBrirrb

(fasomte I43MeHeHI4{ nI4rIIlAoB Ko)KlI rIpI,I HarpeBe npu }r3MepeHr4rr JrroMr4Hecrl e1r\trr4 Hagotracr[u

Ha AB)D( $IlrcczponaHHblx An[Hax BoJIH, coorBercrByrotuux flonyBbrcore JrroMr4HecrleHur{lr.

IlparcruvecKaq 3HaqvMocrb pe:yJlbraroB, noJryrreHHbrx B Ar4cceprarJvrv, 3aKnroqaercr B

BO3MOXHOCTI'I UCTIOJIb3OBaIJI'II MerOArrK rBMepeHr4s reMrreparyphr Anr BburBreHtrs vr a]FtalwiI:,a

oqzlroB [arorofl{rlecKl4x raguenenzft BHyrpeHHI{x opfaHoB, Koropbre xapaxrepv3yrorct

JIoKtITIbHbIMLI I43MeHeHvIfiNrkr reMrrep arypy rio cp aBHeHr4 ro c oKpyxauqefi rxanrro.

Crenenr o6ocnosaHHocrr{ v AocroBepHocrb HayrrHbrx uo.noxcenufi, BBTBoAoB }r

peKoMeHAarlraft AvcceprallltoHHofi pa6orrr rroArBepxftaercr MHororrkrcneHHbrMr4 AoKna.{aMr4

Ha Bcepoccrffcxrax 14 MexAyHapoAHbIx rcon(pepenqkrflx vr cltMrro3lryMix. Ilpe4craueHHbre

pe3ynbrar6r ony6nzxoeaHbr B errcoxopeftTkrHfoBbrx MexAyHapolHbx xypHanax c BbrcoKrrM

untnarr-SarropoM. Pesylrraru pa6orur Aaror ocuoBy Anfl 4alrneftuzx Haf{Hbrx

uccne,4oBanprf ourz'recKl,Ix cnoftcrs 6[ororuqecKr4x rKaHefi npu lr3MeHeHur{ TeMrreparypbr.

3aaauu, nocraBneHHble B Auccepralluu E.A. farrarononoft, a raKxe npeAMer u MeroAbr

uccJIeAoBaHI,It, nonrreHHble pe3ynbrarBr vt BbrBoAbr, nonHocrbro coorBercrByror

cne{uaJrbHocrr,r 1 .3.6 - <Onrraxa>.

Ocnonnoe coAeplr(aHrre Ar.rcceprarl[n

[lrccepraunnE.A. favaroHonoft cocrozr r43 BBeAeHr4{ 14 ocHoBHoituacru, coAepxarrleff 5

rJIaB, 3aKJlroqeHue 14 crlucoK UI4TtIpyeMoit tmtepatypbr, BKrrroqaroulnfi 66 naznrenosa]FIuilr.

luccepraqr4r coAep)Kur 59 pr4cyHKoB, ee o6reru cocraBnrer 103 crpanzq.

Bo BneleHl{rr KparKo Il3JIoxeHo coAepxaHkre pa6orrr z o6ocnonaHa aKTy€ubHocrb

pa6oru, c$opuynzpoBaHEl Ilenb 14 3a1arryr uccJreAoBaHr4{, orMeqeHbr HaytrHM HoBvrgHa vr

lpaKTl'IqecKas 3HaqvMocTb, JIrIrIHrtft nrla4 aBTopa 14 IocroBepHocrb rroJryqeHHbrx pe3yJrLTaroB,

npr.rBeAeHbr o cHoBHbre rro Jro)KeHr,rr, BbrHo cr4Mbre Ha 3 aqr{Ty .

lepnan r,'IaBa [peAcraBnser nzreparypnufi o6sop, B KoropoM AeranbHo

paccMarpl4Bzuorcs I4ccneAoBaHI4r [ocB.[rrIeHHEre reMe Ar4cceprarlr4oHHoft pa6orrr. flpure4enrr

coBpeMeHHBIe I4ccJIeAoBaHI-I{ e o6racru reMrreparypHBrx saeucr4N,rocreft orrrr4qecKrrx

xapaKTepl{crzx 6uorr<aneff. O6ronopenrr oco6ennocrrr krccne2Losauufi s AaHHofi o6lacuE,

aKTyaJrbHbre npo6lervmr z cnoco6br r{x pelreHr.rr.

Bropan rJraBa nocBtlrleHa Mero.4r,rKaM gKcnepLrMeHTaJrrHbrx ucurcaonayuit

TeMrleparypHbrx gaszcnN,Iocreft onrl4qecKux cnoftcre 6zororra.recrcnx rrcaneft. Onucanrr

MareprIaJIbI (o6pasqrr 6zo:rraneft xprrc in vivo), krcrronb3oBaHHbre n pa6ore r.r MeroAr.rKkr

perl4crpalluu cneKTpoB (cnexrpocronzx c r{cfroJrb3oBaHr4eM r.{HTerpr4pyroqzx c$ep vl

perrlcrpalllls c[eKTpoB KoJInLIMr,rpoBaHHoro v3nyHeHLrA). Onucana BaxrHocrb err6opa MeroAZKr,r

perilcTpauilI4 vI BIrLrflIlvIe ee Ha nonyqaeMbre TeMrreparypHbre 3aBr4crrMocTlr orrTr4qecKr4x



xapaKTepI{crI'IK 6rlonorl4qecKl4x o6rexros. Onucana Ba}KHocrb nrr6opa MeroAr4Krz per}rcrparlr4rz

14 BlrrrflHpre ee Ha fioryraeMble reM[eparypHbre 3aBr4clrMocrpr ofrrr4qecK]rx xapaKTepkrcrr4K

6uoloruqecxrEx o6rerroe.

B rpersefi rJraBe orII'IcarIbI pe3ynlTarrl l43MepeHr{r c rroMotrlbro r{HTerpr{pyrorqeft c(feprr.
floxa:anrr pa3nwilrfl orITI4qecKI4x ceoftcre n4HrueqHoft, xuponofi TKaHr4 14 Ko)Kr,I Kpbrc 11pu

yBennqeHl'Iu reMneparypbl. Paccqnranrr cneKTptulbHbre 3aBrlcr.rMocrr.r xoe6@uqreHToB

rIorJroIrIeHI4t' TpaHcrloprHoro rcoe(fQnquenta paccefr:nns. fi Qarropa aHr43orporrr41l

I4ccneroBaHHbIX o6pa-sqoa. CAenanrr BbIBoAbI o roM, qro ocHoBHbrM napaMerpoM,

rI3MeHfiOI{I'IMCq [pI4 I43MOHOHI,IU TeMneparypbr Ans. rr,nrrueqnofi TKaHr4, flBnsercg. $arrop
arll{3orpolvtv, rlrfl- Koxu ros$SzqvenTbl rIorJIoIrIeHvt rr paccerHurl, rrrfl xraponoft TKaHr4

xoeQQzqzeHTa pacceflHhrfl. 14 (pamopa aHkr3orponurz. flpureAeHbr pe3ynbrarbr ncctegonauutrt,

KoTOpbIe [OKa3bIBaIOT, qTo Ant [pOxOXAeHI4t CBeTa qepe3 KOXy Co CTOpoHbI sIII4AepMr4C a v cO

cropoHbl repMbl na6lro4aercfl pa3nwtve orITI4rIecKLrx xapaKTepr4crr{K Koxrr Lr vtx 3aBkrcr.rMocrr.r

or reM[epaTypbr.

rlernepran rJraBa rIocBtIrIeHa I4ccne.4oBaHLIrM KonnvMrrpoBaHHoro lpolycKaHu-,{

cBera 6uonorzqecKl4Ml'I o6rexra:vru. floKasaHa AprHaMZKa ra:nreHeHuft xoeQ$nqzeHToB

ocla6nenut KoJIJII'IMI4poBaHHofo I43nytreHus. 6uotorr4rrecKr4x o6rerros [prr cqmeHr{aroM

rIoBbIIxeHI4I'I TeMneparypBl kt BbrAepxr{BaeMbrx rrpr4 pa3nnqHbrx TeMrreparypax.

I4ccre.{oeanplcb Ia3MeHeHI4-t crIeKTpoB KonnrzMr,rpoBaHHoro npo[y ctalvrs, 6es noAAe p7;a11rs.

BJraxffi ocTkt r4 c rroAAep)KaHr,reM BJraxHocTr4

flsraq ruraBa rlocBf,IrleHa perzcrparlul,I JIroMI,rHecrIeHIIr{r4 HaHotracrl.rl rroMerrle'Hbrx

[oA Koxy. ?lccle.4oB€ult4cb cneKTphr ocra6neHvr KoJrJrr4MvpoBaHHofo Lr3nr{enr{q, a raK)Ke

JIIOMI4HecIIeHIII4I'I cI4HTe3IrpoBaHHbrx HaHoqacrr4rr NaYF4:Yb,Er lTl, r43nyqaroqrrx B Ar.rarra3oHe

520-550 nrra. C6op ffoMI{HecIIeHIJvIv rpoBorr,rncfr npv noMoruu mupoKoarreprypHofi Jrr,rg3br.

Cpannenue lonrreHHblx Koe$Qz{ueHToB 3uryxaHprfl rroKa3brBaer nocro-rrHcrBo rzx orHorrreHut

c He3Harll4relrsofi norpelxHocrblo. Ha ocHoBaHr.rr4 orr,rx .qanHbrx [enae-rcfl BbrBo.q, qro

[cIIOnb3OBaHI{e AaHHbIX KOnnLIMr.rpoBaHHofO flpo[ycKaHr,rr l.ns rrera 3arwaHLrs.

nIoMrIHecIIeHIIlII4 rlpu [poxoxAeHl,In qepe3 6IlolorprqecKr,Ie rKaHrz u c6ope r,r3Jlvr{eHr.It B

ruupoxoft aleprype flBIrflercl' npaBvnbHbrM.

Tar xe onvlca]ila MeroALIKa cr.rHTe3a r{ xapaKrepu3ar\ufl HaHoqacruu CdnS2lZnS. B
pe3ynbrare cI4HTe3a o6pasyrorc{ HaHoqacrkrrlrr, ceoficrna Koropbx t43MeHrrorc{ B Teqenue

HeKoroporo BpeMeHI'I IIocJle cI4HTe3a. llora3ano, rITo pe3ynbrarbr BoccraHoBJreHr4fi

TeMrleparypbl HaHOqacrIzII no crleKTpilM, nonyqeHHbrM rrpE rrpoxo)K$elFlnv n3ny:cle]Hzrfl qepe3

Koxy, 3aBucflT or reoMerpl'Iz 3KcrIepI4MeHTa. floralano, trro pervcrparlrzr orHorrreHr4t



vHTeHcI{BHocreft nIOMVHecII€HIILIH BHeApeHHBx e 6zolaHb HaHorracrurl CuInS2/ZnS Ha

rlonyBElcore crleKTpansnofi nznr,rl4 rlo3Bonter BburBJIflTb Sasonrre nepexoAbr s 6zorxaHz.

B 3arc.uroqe*wr aBTop cyMMllpyer l4Toru npoBeAeHHoro r4ccJre1oBa'rrfl, rrp1rBorlrr

BhrBoAbr, o6o6rqas pe3ynbrarbr pa6orrr.

3apre.ranuq rro A[cceprarlr{oHuoft pa6ore

I4Meerc.f, pqA BolpocoB r.r saMe,tanuir no lpercraBreHnoft rr4cceprarluu:

1. B .ul{ccepraquonnofi pa6ore r4cnonb3yrorc.fi orAenrHbre xaproHr43MEr,

3arpyAHtlorll4e ee [oHI4MaHI,Ie. Hanpuuep, (HacbIIrIeHHiur Bnax(Hocrb>. llo-nraAraMoMy, aBTop

I4Men BBLIAy MaKcuMzrnBHlro a6coruornylo BJIDKHocTb B TeMrreparypnofi xaruepe, Ho rofAa

cneAoBano 6rr yKa3arb KaKI,IM o6pa:ou oHa rroAAepxr{B arracR B TepMoKaMepe. [pyrze
xapfoHl43Mbl: (crerleHb I'IcKaxteHzfi), creneHb Koarynrgn>, ((crerreHb rrpr,rneraHl1f, o6rexra r
rIpeAMerHoMy creKJIy>. XoTtr olFrLr u LIHTyI,ITTIBHo rroH-rrrHbr, Ho KaK lrx lr3Mepr{Tb 14 cpaBHr.rr6 B

ercneprauenre?

2. B rrase 3 aerop yrBepxAaer, rITo rrpu noBbrrxeHr4rl TeM[epar]?br ((z3MeHeHVe

xoe$(fzquenra paccefr:sIvrfl. Mo)Ker 6rrrr Bbr3BaHo TonbKo r.r3MeHeHr{eM orHocr.rreJrbHoro

rloKa3arent npenoMneHl4s MEIIIrerrHbrx BoJroKoH Lr NaexnreroqHofi xaAKocrr4)>. O4Haxo,

rlocKonEKy B KaMepe no.qAep)Kl,IBaercr MaKclrMaJrbHtur BnaxHocrb, To 3TO MOXer rrpI,IBoAI4Tb K

yBennqeHl'Irc rlI.qporallprkr rKaIJvI npv ee reMneparypHoM paclnvpe]i,Lrv. Cle4onareJrbHo, 6yaet
MeHtrbcf, y4eltnuft rounonenrnrrft cocraB TKaHr{, rrro Toxe BeAer K v3MeHeHr4Io

roa(f$r'rqueHTa pacceflHvIs.. Cne4onano 6rr oqenurb crerreHb Brrr4fl:rrLrs. AarrHoro eo$erra na

lony{eHHbre pe3ynbTaTbr.

3. Ha pucyHKax 3.4,3.7,3.10 orcy'rcrByer o6osHa.{eH'e reMneparypbr, rrro Bhr3brBaer

Tpy,4Hocrv B Bo crrpu_rrrt4Lr rrprrBeAeHHbrx rpa$zxo e.

4. llpu zccneAoBaHI,II4 cneKTpoB Konnr,rMr4poBaHHoro npolycKaHrrr B rJraBe 5 anrop

(fzrcuponan KoJIJIvMarop Ha paccroflHprvr 15 urr,r or o6pasqa. C 4pyroft cropoHbr, s masax 2-3

yrBeplKAaerct, lITo Xapaxrepl4crzrKu crreKTpoB clrJrbHo gaB]AcflT or yr-na na6lroAeszs. He

IIoH.fiTHO r,r3 KaKprx coo6paxenuft ru6pano yKiBaHHoe paccrosHue.

5. Ha pucyHnax 5.22-23 [puBeAeHbI 3Kcrrepr.rMeHraJrbHbre pe3ynbrarbr 3aBr{crrMocrr.r

or reMrleparypbl orHoIrIeHI4{ I{HTeHcl4sHocreft nloMrrHecrleHrlprr4 Ha flonyBbrcore. Ognaxo,

orcyrcrBylor AaHHbIe o ronlrllzHe l4ccneAyeMbrx o6pa:qoe u rny6uye BBoAa HaHoqacrr4rl.

KOTOpbre Mofyr cABzrarb (Kprzrr4qecKyro reMneparypy) $a:oeoro nepexoAa.

3aMe'raHlas He cHLIXarcr errcoroft orleHKrr npeAcraBnennofi aBTopoM pa6our, HaytrH)aro

nnl4 npaxrl4rlecKyro 3HaqI4MOCTb, v He craBr{T rroA coMHeHr{e KOppeKTHOCTb CAenaHHbrx

BbIBO,IIOB.



OcHosHrre pe3ynbraTbl pa6orur ony6nzronaHrr B 8 crarr-sx roM rrucne 6 pa6or n
Lr34aEvIflx, peKoMeHAoBaHHbx BAK, u sapy6exHblx LI3AaHuflx, LrHreKcr4pyeMbrx <Scopus> z
<web of Scienc llpore4en 3HarII'ITeJIbuuft o6reM r4ccneAo eantuir, qro cBlrAerenbcTByer o

BbIcoKoM KaqecrBe pa6orrr; ,4ocroBepHocrb [onyqeHHbrx pe3ynbraroB He BLr3bIBaer counenuf.

[zccepraq[s faMarononofi Erarepranu ArerceeeHrr <Irlccle4oBaHr4e reMrreparypHbx
3aBI'IcI'IMocreft onrrzqecKux xapaKTepl4crzx 6zolofnqecKr.rx o6rerros) sBr.serc.f, 3aKoHqeHHbrM

HayqHbIM I'IccJIeIoBaHI'IeM 14 g norurofi Mepe coorBercrByer rpe6oranzsM (llonoxeHr4, o

rIpt4cyxAeHI4H yu€Hrrx creneneft>, yrBepx4dnnoro rrocraHoBneHr4eM flpanurenrcrna
Poccnftcroft @egepaqvtr or 24 ceytx6ps 2013 roAa lVs 842, npe1.srBJrreMhrM K Ar.rcceprarlr4{M
Ha col4cKaHze yreHoft crerIeHI'I KaHlitrrara Qlasuro-rrareMarlrrrecKvx HayK rro cleqrraJrbHocrr4

l'3'6' ontrara, a aBTop '4t4cceprauaonnoft pa6orrr fan4aronosa Erarepuna ArerceesHa
3acnyxl4Baer rlpncyx(AeHl4t efi crerleHz KaHAI,IAara Qraszxo-uareMarr4qecKkrx HayK rro
crreqrzanbHocrz 1.3.6 -Onrnrca.

O$zquanrnrrfi ouuosenr-

3are4yrorqnft rcaOeapoft na3epHbrx rr

6uorexnnqecKr4x cr.rcreM Oe4epaluroro
rocy.4apcTBeHHOrO ABTOHOMHO|O

oopa3oBaTeJrbHof o lqpexAenzs Bhrcrxef o
oopa3oBaHr,rt oopa3oBaTeJrbHoro
yqpex4euvr Bbrcrrrero o6pa:onanur
<Canaapcrufi nauraonanrtrrrfi
r4ccneloBarelrcrczf yHr4Bepcr4Ter r,rMeHr4

aKaAeMvKa C.lI. KoporreBa), npo$eccop,
AoKTop Qzsmo-uareMarr.rqecKr4x HayK no
crequaJrbHocrr4 I.3.2-< llpz6oprr n
MeroAEr gKcnepr.rMenranrHoft (f nsurz>
3axapoe Banepuft llasrosz.t
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