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B uacrosrqee BpeMt r4ccJreAoBaur.rfl ra3oBbIX fpIApaToB rlpoBoA-arct Bo BceM MI{pe BecbMa

aKTr{BHo. llpeNge Bcero gro cBr3aHo c Harr.rqrreM 3HaqI,ITeJIbHbIx pecypcoB ra3on'IAparHoro

rasa (rasonbre rrrAparbr KaK HerpaArrur4ousslft I4crotIHI4K yrneBoAopoAnoro cuprr), a raKxte c

Heo6xoAtrMocrbro coKparrleHur oileparll{oHHrlx 3arpar Ha npeAynpexAeHue

rugparoo6pasoBaHr4r B crrcreMax neQterasoAo6rtqu. Kraccfi'{ecroft o6lacrsro

ra3orlrAparHbrx rrccJreAosauraft .rrBJrrerc.s u3yqeHlle @asonrx paBHoBeclaft <noga - npupognslfi

ra3 (ueras 14 ero rouonorv) - ra3oBbre rLrAparbl)). B Hacrotlqee BpeMt HaKorIJIeHo

3Haqr4TeJrbHoe KoI[qecTBo 3KC[epr4MeHTaJIbHbIX 'r TeOpeTI4tIeCKI4X AaHHbIX IIO

TepMoAt4HaMHKe u rennoSu3r{Ke 3Trrx crrcreM, Llccnelyercs KLIHerI,Ira o6pasoBanvs. rnepAofi

rn4parHoft Sasu, B ToM rrr4cJre B npncyrcrBnr4 pa3nl4rrHblx KJIaccoB uuru6uropon

ru4paroo6pa3oBaHr{s (replroguHaMr4qecKl4x, KI{HerI,MecKIax 14 krx xont6uHaqIaft). BaNuoe

HarrpaBneHre - u3f{eur,re ueracra6nJrbHbrx cocrosnufi ra3ortrAparoB KaK B rrplrpoAnbrx

ycroBr,{sx, TaK r,r B cr,rcreMax c6opa 14 rrpoMbrcronoft rloAroroBKu ne$rn u ta3a.I4ccneAosanpl.fl

rI{ApaTOB HaxoAsTCs Ha cTbIKe pa3nnilHblx HayqHbIX ALICUHI]IUII H HOCTT tpKO errpaNeuur,rfi

MexAr4crlr4nnr{HapHbrft xaparrep. B ua4parnofi npo6reuarure sageficrBoBaHbl pa3nlarlHble

MeTOAbr srasuuecrofi xuwtuu, coBpIMeHHbre MeToAbr Kpr4cTannorpa$uuecKl{x uccle4onaHufi,

TeopervrrecKr4e pe3yJrbrarbr rro repMoAr4uaMr4Ke Sasorrx paBHoBecl4ff u vroneKyntpHofo

MoAenr4poBatvrfi., oco6o BaxHbIMLI .rIBJItIorc.f, Kl4uerr4qeclo,Ie rIcoJIeAoBaHpIt. B Hacro.f,[Iee

BpeMfl 6omuarr qacrb rr4AparHbrx zccreAonanrrfi KoHrleHTpr{pyerctr BoKpyr pelleHut

npaKTr.rr{ecKnx 3aAar{ rasosoii u ne$rltrloft npourru Jrennocrrr.

Arcryamuocrr HarpaBreHurr pa6oru. ArryansHocm Ar{cceprarlnonnoft pa6orrr

A.C. CronopeBa ollpeAenserct ocHoBHbrM[r HanpaBneHr4flMtr coBpeMeHHbrx rraAparHbrx

ucc:reAonaHnfr 14 cBrr3arra c HeAocrarorrHo r43yr{euHbrM rr [epcrreKTr4BHbIM o6rerrou

$Hsut<o-xnMl4rrecKl4x plccJleAoBartwfr - ra3oBbrMrr rr4AparaMr,r n HeSrrutrx cycleH3uxx. Bn6op

o6rexra [ccneAoBaHIaft o6ycnoBneu [paKTfirrecKr,rMr,r norpe6Hocr.f,Mr,r ne$rerasonoff orpacln

Ha coBpeMeHHoM erane. 3ro npo6neMbr rpaHcnoprr4poBKrr npnpoAuoro fa3a z ue$ru, npelKAe

K a,q fi{ fjlu fl s tlr{
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Bcero npl{ rpyooilpoBoAHoM TpaHcnopre. fa3oBhre nrAparbr B rreoTrHbrx cr4creMax r.r3yqeHhr

coBeprueHHo HeAocraroqHo, oHr4 MofyT oKa:rbrBaTb cyrlecTBeHHoe BilvrflHtre Ha

TexHoJIOfr{qecKI4e xapaKTepr4crr,rKr4 Tpy6onpoBoAHoro TpaHcnopTa rrplrpoAHofo ra3a 14 HeQru.

floerorrty DKcIIepIrMeHTuuIbHoe I4ccneAoBaHlre rr4Aparo-He$rxnrrx cycrren3uft, npone46Huoe n

Al{ccepralluoHsofr pa6ore, npeAcraBnrer Hayrruuft u npaxruqecrufi r4HTepec.

Hay.rHan HoBlI3Ha pa6oru. Houagna pa6oru Bbrpaxaercr KaK B rrocranoBKe ocnoBubrx

qelefr Al4cceprallulr4, Talr. 14 B rronyqeHHbrx opr{rr{Hanbnbrx pe3yJrbrarax. HosusHa qeneft

IlccneAoBaHl4fl cocrol,IT B ToM, r{To paHee l,rccJreAoBaHuft upoqecca HyKnea\vpr rrrAparubrx

rIacrI4U B Bo/Io-HeSrrnsrx gMynbcr4rx npaKTr4irecKr{ He rrpoBoAr{nocb. 3ro o6ycnoeneHo

rexHu.Iecxofi cnoxHocTblo gKcrrepr{MeHTaJrbHbrx N{eToAr.rK r4ccJreAoBaHr4r o6pasonanua

rI4.{parHbIX :apo4rtrueft B nogo-neQuHrrx gMynbcrzsx fi npo6neuaurz, cBs3aHnbrMu c

It4eHruQuraque[ pacrylrlux rlrAparHbrx qacr]rrl n He$rxnoft lrarpuqe. flonyueHbr HoBbre

HayrIHbIe pe3ynbTaTbl no oopasoBaHllrc rl4AparHbrx qacTuU B BoAo-Heorauux MaTpr,rqax

pa3rl{rrHoro rl4[a. B .racrHocrl4, IIo paBHoBecHbrM ycnoB uflM rnilparHbrx Sas n ne$rxHrx

cycrleH3l{sx H rro I{HAyKIII4oH}roMy nepr{oAy rugparoo6pa3oBaulr{. K nau6onee BaxHoMy

HayqHoMy pe3ynbrary AllcceprarlIaoHr{oro [rccne,{oBaHr4r MoxHo orHecrrr o6uapyxenue

HoBofo acrleKTa e$Sexta caMoKoHcepBaIII{Lr Ars N{arbrx rr4AparHbrx qacrr.rq pasMepaMu B

Aec.f,TKH MI{KpoMerpoB B He$rxusrx cyclcH3rasx rrpu reMfleparypax Hr4xe Hynr rpaAycoB

I{e.urcur.

IlparcruvecKar 3HarluMocrr. llpai<rnrrecKe-f, 3HaquMocrb Ar{ccepraquoHuoft pa6oru

ollpeAenserct [onyqeHHbIMIr B x:Ae r{ccneAoBaHrfi $uszro-xr{MrrrrecKr4Mlt pe3yJrbraraM[.

Pe:ylsrarbl AaHHoro HccJIeAoBaHr.rs Moryr 6srrr nocrpe6osauHrrMr{ rrpu paspa6orre HoBhrx

TexHoJlorvqecKl4x pemeuvlft B o6lacru rpaHc[opTrrpoBKr,r He$rrz flpr4poAuoro ra3a. B

qacrHocrl4, eSSercr caMoKoHcepBarII{I{ qacrurl rr4AparoB rrplrpoAHoro ra3a Moxer lrocnyxvrr

ocHosofr AnrI pa3pa6orrra rexrloJlofrrit conuecrHoro rpy6olpoBoArroro rpaucnopra ue$rn r

npl4poAHoro ra3a. Pesylrrarbl I4ccneAoBa.Hrrr"r no BJrr{trHrrrc neQrvr Ha rlHAyKrlzonHrrft [epr4ol

I4 ycnoBllt o6pasonaullfi ra3oBblx rnAparoB npeAcraBJlrrror [paKTr{qecKyro 3HarrrlMocrb Int

oIIeHoK pI4cKoB o6paeonaulrt ra3orllAparl{bix npo6or npn rpy6olpoBoAHofi rpaucnoprr4poBKe

ue$rra r4 rro[yrtroro ue$rrHoro ra3a.



Anpo6aqnn pa6oru. Pesymraru Ar,rcceprarluonnofi pa6orrt Aocraroqno rIoJIHo

npe.qcraBneHbr n 5 crarbsx, ouy6rnxoBaHubrx B orerrecrBenHblx u sapy6exHrx

perleH3r,rpyeMbrx xypHanax, BxoArrrlrx B repeqeur BAK P(D n B MexAyHapoAHbIe cucreMbl

rlr4TlrpoBaHrls, a rarcKe 20-tu ro3r4cax AoKJraAoB, rrpeAcraBneHnblx Ha poccuftcxux Lr

MexlyHapoAHbrx xon$epenrlr4sx. Anrope$epar Auccepralll4 LI orpaxaer coAepxauze

Alrccepraquonnoft pa6orrr.

Crpyrcrypa Ar{cceprarlnonHoft pa6orrr.

,{nccepraqlloHHar pa6ota cocrol,IT Ii3 BBeAeHur, rpdx rJraB, 3aKJIIoqeHI,It, ocHoBHhIx

pe3ynbraroB u BbrBoAoB, crrrrcKa rlr,rrrapyeMofi nlrrgparypbr Lr3 190 HzMMeHoBaHLIfi vr

npr4noxeHun. flucceprarlproHHa-a pa6ora r,r3JroxeHa ua 147 crpaHr4rlax 14 BKJI]olIaet 11 ra6nraq

H 68 pucyHxon. Pa6ora Hoct4T B ocHoBHoM oKcnepr4MeHTaJrbHbrft xaparrep.

Bo nneAenr,ru [pe.{craBJreHbr aKTyanbHocrr pa6orbr, crerreHr paspa6orauuocrra reMbr

Auccepraulan, c$optvtyJlllpoBanbl rlenr4 pa6orbr, Hayquar HoBr,r3Ha, [paKTr4rrecKiur 3uaqliMocrb

r.r 3arIIt4rIIaeMbIe flo-IroxeHr.rs. Tarxe ra3Jrox(eHa MeroAoJrorur v MeroAbr At4cceprarlr4oHHoro

I4ccneAoBaHl4fl, orMerleH JITMHbIft nrrag aBTopa. ,{anu cBegeHrrr o6 anpoSaqrafl Marep[anoB

Aucceprallura n ny6rl,IKaql4.ux H B AoKnaAax Ha HayqHbrx roHrfepenqlrrx. Cne4yer orMerr4rb

HaJrvillle noJle3Horo pa3AeJra o crefleHr{ paspaboranHocrlr reMbr, rrro He BcerAa Bcrpetraerc.fi B

AI4ccepraul4oHHblx pa6orax. llocrasreunrre qenu pa6orrr, KaK HaM rrpeAcraBns.erc .,

HecKoJIbKo cyxeHbl no cpaBHenl{rc c nonyrrerHblMr{ pe3yrrbraraMn. flparruvecrar

3Harrr4Mocrb Bo BBeAeHr4rr npeAcraBnena n o6qev BlrAe.

, Ilepnaa rJraBa rlpeAcraBnrer co6oft AocrarorrHo npo$eccuoualrnrrft o6sop

nlrreparypbl tlo reMe Allcceprarlr4r,r. B o6sope AaHbr ocHoBHbre cBeAeHvr rro

Kplrcrannorpa$uuecrofi crpyKType KnarparoB Ha npr{Mepe rr4AparoB MeraHa v ero

roMoJlofoB, paccMorpeHrt $asonble AI4arpaMMBr crrcreM c Knarparoo6pasoBaHr4eM, 3Haqr,rMbrx

n He$:rerasosofi [poMbllrlneHHocrr4, TaKrrx KaK <no4a/yrneBoAopo,{br)), a raKxe

rI't4paroo6pa3oBaHl{e B MHoroKoMrroHeHTHbrx cr4creMax. Aan o6sop gKc[epr4MenTaJrbHr,rx

AaHHbIX no eQSexry caMoKoHcepBalluu rLrAparoB yrneBoAopoAHbrx rasoB. PaccuorpeHrr

Borlpocbl, cBfl3aHHble c o6pasonaHl{eM rrrAparoB n rraHoroQa3urrx rroroKax npn go6rne ne$rr,

a raKxe Quer,rxo-xuMl4qecKlre acrIeKTLr o6pasonanr4s, pocra u pa3noxeur.r{ fa3oBbrx fr,rAparoB

B noAoHe$rxnux sMynbclrqx. Cnegyroquft pa3Aen o6sopa nocaruleu reoperr4qecKor\(y



OILICaHI4IO HyKneaIII4pI fa3OBbIX rI4ApaTOB B IIpOqeCCe r4X OOpa3OBaHLrr r4 3KC[epr4MeHTaJrbHbrM

MeroAaM ee H3yqeHut. Ilpone2idH Aeramuufi o6sop r,rMerouuxc.rr uoAerefi pocra,

arnoMeparlrrr4 u pa3noxeHhfl rr44parHbrx rracrr{rl B no4oueQr.subrx cycrreH3rarx. Vxagansr

H anp aB neH nfl hcc ne \oB aruit, [peAcraB Jr eHubr e aBTopoM B Ar,r ccepr aL\uv.

Bo nropofi rrare Aeranbno onilcana rexHfiKa gKcnepuMeHToB, cocraB xuMurrecKrzx

peareHToB (neSrefi n elrynrczft) u 3Kcnepr4MeHTaJrbnbre MeroAr4Kr4, prcnoJrb3oBaHHbre B

AI4ccepraIIHoHHofi pa6ore p.ns fionyrreur,rs ne$rxnux euymcuft 14 r43yrreH]r.f,

rra4paroo6pa3oBanr{r B Hr,rx. Oco6oe BHr{MaHrae yAeneHo gKcrrepfiMeHTurnbHoMy

o6opygoraHlaio Anfl I43yileHur replno6apnqecKr{x ycrorufi panHoneczfi [3yrraeMbrx $ar

MeroAoM cKarrKa AaBnenvs.. flpnne4eurt cxeMbl gKcnepllMeHTarrbHbrx ycraHoBoK, AaHbr

TexHI4rrecKI4 e xapaKTepl{crnKlr o6opy4onaurEr, gaAeftcrsoBauHoro B il{AparHbrx

3KcIIepI4MeHTax. Ouucauu MeroAr4Kr{ [onyqeHr,rr ne$rauux rr4AparHbrx cycnensuft u

MeroAI{KI{ I,IX UCCJIeAOBaHT{r C qenbto OnpeAeneHr{S pa3MepOB flr,{parHbrx qacrr4rl c

HcrIoJIb3oBaHLreM orrl{qecKoft ra ererrpoHHoft Mr4KpocKorrr4kr, a raK )Ke prx crpyKTypbr c

I{c[oJIb3oBaHI,IeM MeroAoB peHTfenocrpyKTypHofo aHaJrlr3a. Onucanbr gKcnepuMeHTaJrbHbre

MeTOAI4KI,I I4CCIeAOBaHI,IS fa3OBblX fHApaTOB N.TeTOAOM TepMOBOnrOMOMeTprrU, a TaKlKe

MeroAI{Ka no uccneAoBaHulo I,IHAyKrIr4oHHbrx [ep]roAoB o6pasonautrt rrr4para Meraua B

eogoHeSrxHblx sMynbcl4.lx B pe)KlrMax nocrosHHoro 14 [epeMeuHoro rrepeoxnaxAeur.{x. ,{aHo

LI3iroxeHI,Ie MeroAI4KlI no I{ccneAoBaHIrIo r{acrr{rl nbAa c noMorrlbro renJloBlr3opa. B rouqe

rJraBbI npHBoAI,ITcq opl4rl{HanbHar MeroALrKa ilonyqeHr.rr ru4parHofi npo6rr.r (rra4para

AHoKcHAa yrlepoAa) B [porotlHoM peaKTope. B UeJroM, BTopas rJraBa HarnrAHo

cBl{AerenbcrByer o 3HarlurenbHoM onbire colrcKareJl{, roroprtft Bnonne noAforoBJreH K

4alrHeftnreft uayunoft pa6ote s o6racru oKcnepr{MeHTaJrbubrx repMoAr4uaMr4rrecKr4x vr

KI4HerI4rI ecKux I{ ccre4 onauuft .

B rpernefr rJraBe ALlcceprarluonnoft pa6orur flpvBeAenhr ilonyqeggbre

sKcnepLIMeHTaJIbHbIe pe3ynbrarbr r{ [poBeAeHo Aeri]nbnoe r,rx o6cyN4enue. frasa cocror{T r{3
rrerblpex B3aI4MocBt3aHHbIX pa3,4enoB, I4MeroIqHx raKxe L caMocrotreJlbHoe gHaqeuze. Karc

IIonoxurelruuri MoMeHT orMerlaM AeranbHoe ottlrcaHfie pe3yJrbraroB oKcnepI,rMeHToB,

oco6enuocrn I4x Bocnpol43BoAl{Mocrr,r u rrrlarelbHocrb o6pa6orrr sKcleprjMeHTaJrbubrx

.{aHHbIX. B u e'r arrg er I4 clr oJIb 3oeaun stfi gKcnepr{Menralsnrrft I4H crpyMe wr apuit.



B nepnov naparpa$e oKcrrepr4MeHTaJrbHo paccMorpeHo BJrrarnlre ueStefi Ha paBHoBecHbIe

ycnoBr4fi rra4paroo6pa3oBaHus. Ha6nro4arorcs ne6orbrrrue (no cpanneulllo c o6reruuofi Qasofi)

eSSermr. CAeraHo AocrarorrHo o6ocHosaHHoe AonyrleHr{e, rrro Ha6rrcAaeMbre npeBblilreHl4-fl

reMreparyp pa3noxenprs. rilEparoB HaA paBHoBecHunru (6es neQrn) I4Meror Kl4uerrqecKylo

ilpr4poAy. floerouy Aefiaerc.s BbrBoA, qro B rr.rAparHbrx cycrreH3Lrtx BJIIaIHI{e HeQTu Ha

paBHoBecHbre ycnoBr4.f, rrzAparoo6pasonaHrrs ilpaKTr{rrecKr{ orcyrcrByer.

Bo nroporr,r naparpaQe nccneAyrorcs oco6eHHocrlr HyKJrearlrlr{ qacrrdrl rr{Apara MeraHa B

no4oHe$rrHbrx sMynbanrflx. Hyrnea\zr qacruq rr4Apara MeraHa n nbj'a Lr3yrranacb MeroAaMI{

TepMuqecKoro aHanrrsa u au${epeurlr{anbuofi cxauupyroqeft Kanopr,rMerprlLr rIoA AaBneHIdeM B

x3o- H nonr{TepMr,rqecKoM pexr{Max. Brr4erensr qerbrpe xapaKTepHbrx rr,rna repMorpaMM.

floxaeauo, r{To unAyKrluoHnrrft [epproA npra o6pasoBaHr,ru rprrpffa r{3 gMynbcrafi soArr n ueQrra

uMeer reHAeHIII4Io yBeJll{qlrBarbcr npr4 yBenr.rqeHrlr{ rrJrorHocru neQru v npu yBenIaqeHI,IpI

coAepxaul{x n neQux rtxeJlblx KoMrrorieHToB. Orueqeso, rrro HyKnearlvs qacrurl rr,rApara

MeraHa Ha KanJrfx BoAbI, gMynbfr4poBaHHblx B opfaHl{qecrofi xI{IKocrI{, 3aBI{cI{T or cocraBa

rpaHI4rI pa3Aena opfaHr,rqecxar Qa:a-noAa, BoAa-Mr.rHepanbnar -racrr4rla r,r Moxer nporeKarb

oAr4HaKoBo B pa3nrzqHbrx tro xnMr{r{ecKoli npupole Ar,rclepcuoHHbrx cpeAax trpu ycnoBrir{

Irao.4u$zraqnu grlax rpanrrrl oAHrrMu rr reMlr xe areHTauz. flocne4r'utrt BbrBoA xeJrareJrbHo

no.qKpenlrrn .{alrneft urr{Mlr nccneAoBaHr4flMvt.

B rperbeM naparpaQe nccneAyrorcr KrlHerrrKa ru4paroo6pa3oBaHr.rr (4znauvrra

ra3orlorJlolqeuua) npra o6pasoBaHr4r{ cycueH:rEfi n{Apar rraeraua/ueSG (Aeran, roryol) us

enay:rrcuft no4a/ue$r'r (gerau, ronyon). floxasaHo, lrro yBenr,rqeHr{e coAepxalvrs, B ue$rn

cMoJlllcro-acSalrronrrx BeIrIecrB. r{ uapa$vHon [pr,rBoAraT K yMeHbureHr.rro cKopocrr4

rz4paroo6pasoBaHlzs. llonyueuHble 3al(oHoMepHocrr4 cor{cKareJrb cB{3brBaer c orpaurrrleHLreM

au$$ysura MeraHa K [oBepxHocrrl BoAbr, a raKxe c cocraBoM cpe.4br, Blr4sroql4M Ha

rvropSonorl4lo rl,IApara, Qopvrupyrcqerocfi Ha rroBepxHocrr{ BoAHbrx KaneJrL. Ha nepcneKTlrBy

lpeAnoxeHa MeroAI,IKa nonyrreulls rrrApara r.r3 no4oueQranofi 3Mynbcnr4 B nporotruoM

peaKTope.

B rrerBeproM uaparpaQe I4ccneAyercr Krruerr{Ka pa3JroxeHr4r cycnenszfi fa3oBbrx

rl4AparoB n ue$rxx rtpr orpl{Ilarenbublx ro I{enrcuro reMfieparypax. Peqr r,rAer o

pa3noxeHl4l4 3aMopoxeHublx cycneusufi rr44par uerana./He$rr, a raKxe cycnenszft rnApar



oraga (npouaua, Ar4oKcuAa yrJrepoAa il cMecr4 MeraH-oraH-npouan) /ueSru. flo4ueprueu

olpe.{eneHHyro opr4r}rHaJrbHocTb MeTo.{LrK rrpoBeAeHl4t gKCnepuMeHTOB IIO pasnoxeHl{Io

rr.rAparHbrx c ycn eusHfi .

B Kaqecrse BaxHoro HayqHoro pe3ynbrara orMetnvr o6uapyxenve HNwIril$. eQ$erta

caMoKoHcepBarlr4r,r Anr ArlcfleprrlpoBauHbrx B ne$rrx BecbMa MeiIKrIx (uecromro AectrKoB

Mr,rKpoMerpon) vacuErl rr4Aparon. flpr,r groM r,rx caMoKoHcepBallrq oKa3blBaercr sQQertnnHeft,

no cpaBHeHrrro c o6rduHoft Sasoft rlrApara (n orcyrcrnula He$rz). TorAa KaK B cnyqae

cycneHsr.rft fr4Apara MeraHa B AeKaHe r4 ToJryone caMoKoHcepBaIII4t ne na6moAaerct soo6ue.

Aano KaqecrBeHHoe o6r.scHeHue [onyqeHublx pe3yfibraroB. Cozcrarelt o6ocuoBauHo

noJraraer, rrro HaJrr{rrrae ssserra caMoKoncepBaul,Iu cBt3aHo c Bo3Moxnocrblo o6pasonanzx

uloruofi le4xHoft o6oro'{xfi Ha rroBepxHocrr4 qacrl,Iq rllApara I{MeHHo B cycneH3nu neQrn. A

$opuuponaHI,IIo reAsHofi OOONOIIKLI c[ocoocTByeT cJIoI4 TSXEIbIX

rra4po$o6no-rHgpo$zJrbHrrx KoMrroHeHToB ne$tra (acSarurenrt, cMoJIrI, naQreuonne

rcracloru), agcop6upyrc[Iuxcr Ha noBepxHocrrr rr{Aparnblx qacrLIII. llolyvenHble B groM

u ap arp aQ e pe3ynbrarbl I4M elor [paKTl4qec KyIo H anpaB iIeHH ocrb.

3aMe.ranufl rro Al{ccepreqnoHHofi pa6ore

1. flo crpyKrype u oSoprvrleHrro pa6orrr. B qenorrr Alrcceprallrt xopouo oQopulena,

Marepr{an r{3JroxeH r $opvre, y4o6noft Am qreulrs. Ho r4Meerc{ psA TexHuqecKI,Ix saN,Ieqanl4fi.

Cne4yer orMerlrrb HecKoJrbKo 3arrHyroe r,r3JroxeHrre aKTyaJIBHocrLI pa6oru Bo BBeAeHI.II4.

HasnaHuq rnaB rrepBoft rnasrr (nureparypnrrfi o6sop), eropoft rJIaBbI (excuepIrrvrenTaJlbHall

uacrr) z rperreft rJraBbr (pesy.nrrarrr ra o6cyx4eHrae) 6uro 6rr nyvrue KoHKperl{3}IpoBarb.

Tperrr rJraBa BrroJrne MofJra 6urr pas6ura:aa ABe caMocrorreJrbHbre rJIaBbI. flonoxratemHufi

MoMeHr - HaJrv.tve BbrBoAoB rro naparpa$au rperleft rJraBbr (uo onu MorJrrl 611 6rrrr u 6onee

Aeranr{3r4poBaHHbIMI,I). llpu gToM BbrBoAbr B KoHrIe nropoft rJraBbr rro sKcrrepr,rMeHTarrbulrM

MeTOAr4 KaM He rrpr.rBeA eHbr.

2.fIo repMLIHonoruu. He.rerKo auQSepenqilpoBaHbr repMr,rHbr (prHAyKrlr4ouHrrfi

nepiloA)) tI (Aocrl{xuMafl, creneHb rrepeoxnaKAeHn{>. Buecro (yrneKvcnufi rag> cJreAoBiuro

6u rcnorlb3oBarb Ha3BaHI,Ie ((Ar{oKcr{A yrnepoAa) (cornacHo peroMegarlrrqM I,IIOilAK).

Buecro (TerIJIo)) nyqme lrcrloJlb3oBarb repMr,rH ((TeIIiIora>. Moxgo raKxe orMerI,ITl HaJrlrrlrrre

H eKoro poro Korr4 qecrB a o[ er{aroK I{ crl4 JII,I crla qecKr4x otuu 6 or.



3. KacarerbHo DKcrepr4MeHr€rJrbHbrx ycnoBufi, rugparoo6pasonauur (naparpa$ 3.1) - ue

npr4BeAeHbr 3Kcnepr4MeHTaJrbHbre roqKr (pesynrrar:br AaHbr roJIbKo n rpa$uuecxoft Qopue). B

KarrecrBe nomeJraHlrfl orMeruM qerecoo6pasHocrb AeraJlbHofo aHurur3a Bo[poca, KaKIte I{3

KoMnoHeHron ne$ru rBrqrorcs Kr,rHeruqecKr,rMr.r znrn6uropaMr{ rlrAparoo6pasonaHus, KaKI4e

aHTr4 ar JroMep aHTaMI,I, a KaKI,I e v n au S $ep oHTH bL

4. OruocureJrbHo npoBeAeHl4r rrccJreAosanuir B peaKTope nporoqHoro rllfla, To oHtI

ToJrbKo Haqarbr corrcKareneu (uosroMy rrx BnoJIHe MoxHo 6rtno LIcKJIroqpITb LI3 TeKcra

grEccepraquu). Pasyvreercx, rrro uccneAoBaHr4r o6pasonanr4fl, kr pa3noxenlls ruAparoB B

rporotrHoM peaKTope cneAyer rrpoAonxr4u (r.r. oHr,r nyqure MoAenl,Ipyror npoMblcnoBLle

ycronux).

5. MeroAura ucrroJrb3oBaHur peHTreHoBcKoro I43nyqeHI,It cl{HxporpoHHofo

npor4cxoxAeHr4r Anfl xapaKTepr43arllrr4 rlrAparoB B He$rv Helocraroqno Aeranbuo o[LIcaHa B

TCKCTE.

6. llo caMoKoHcepBarluu MaJrbrx rr,rAparHbrx qacrurl B ueQrrrrux cyc[eH3l4qx.

MexaHusr\,r eSQexra elr1€ ue BrroJrue nporcHeH u ero cneAyer rr3yqlrrb s AamHeftureu 6oree

AeranbHo. 3rcnepr.iuenTaJrbrrbre pe3ynbrarbr roBop.rrr o Bo3MoxHocrra KonTpont

cra6unrnocrr.r qacrlrrl ra3oBbrx r-rrAparoB [yreM agcop6quu Ha ]rx [oBepxHocrr4 orAeJrbHrrx

KoMnoHeHToB ueQrn. Ilosrolry qenecoo6pasno 3arrnaHr.rpoBarb rrpoBeAeHLre no4o6nrrx

r4ccneAoBauzfi (ua Qparqnrx He$ru, acQamreHax H np.).

CAelaHsnte 3aMetIaHI4t Hocrr .racrurrfi xapaKTep Lr He BflI,tsror Ha o6rqyro

loJIoxLITenbHyIo oIIeHKy AucceprarlrEouuofi pa6omr, a raKxe He 3arparr{Baror ee ocHoBnbrx

BbrBoAoB r.r 3aquuaeMbrx nonoxenuft .

llogro4r LITorI4 orMerI{M, rITo 9Kc[epprMeuTErnrnar pa6ora A.C. Cronopena B rIeJroM

npoLI3BoAI{T BecbMa xopouee BneqarneHue. 3ro o6ycronreHo Hulrruq[eu 6olr[roro o6rerraa

HoBbIX 3Kc[epHMeHTaJIbHbIx AaHHbIx v I4x upaxruuecroft npnnxsroft K KI{Herr,rKe

rz4paroo6pa3oBaHl4t 14 KoHcepBaIIu[ rr4AparoB B nesrxnux crrcreMax, a raKxe K

uHrz6uropnoft npo6neMarnKe.

[uccepraql{ouuoe I,IccJle.{oBaHrre Hocr{T garouqennrrfi xapaKTep. Aupo$aqur

pe3ynbraroB pa6orr,l [poBeAeIIa B aBTopr{TerHbrx fi31aHfiflx Me)KAyHapoAHoro ypoBHr,

KotluilecrBo ny6nnxaUrafi rrpeBbrrrraer ueo6xo4rarrluft Mr4Hr{MyM, ycrauoBlennrrft BAK



Muno6pHayru Pocculr. llocrasreHHbre B Ar4CCeprarI4U 3AI.Aqr4 BbITIOJIHeHbI, AOCTOBepHOCTb

pe3ynbraroB rr BbrBo,uoB, o6ocHoeaHHocrb 3alqulqaeMblx nonoxenufi ALIccepraIII4lI, r4x

Hay.qi:Has. I{ npaKTr4qecKar rleHHocrb corranenl,Ift He Bbl3blBaror. ,{ucceprallvt coorBercrByer

nacfiopry crequaJrbHocru 02.00.04 - QusuqecKa.u xvrMr4fl.. AnropeQepar nonHocrblo orpaxaer

ocgoBHbre pe3ynbrarbr Ar{cceprarluoHuofi pa6orrr u o6ocHoBblBaer BbIBoAbI 3[uquIqaeMLIX

noroxenraft.

,{uccepraqr4fi y.{oBJrerBopfler rpe6onannrrr,r BAK, [peAbtBIIteMbIM K KaHApIAarcKlIM

Ar{cceprarlLrflM) aTaKXe n.n. 9-14 <floloNeur,rt o [optAKe nplrcy]I(Aenl{s yqeHbIX ctefleuef>>,

yrBepxAeHnuu flocraHoBrreHlreu flpanureJlbcrBa PO }lb 842 or 24.09.2013 t.

Concxarenr A.C. Cronopen BloJrHe 3acnyxllBaer flptacyxAeHl{s yueuoft creIIeHLI

KaHAr4Aara xuMlrrrecKnx HayK rro c[equaJrbnocrlr 02.00.04 - QrasnuecKaJl xI,IMI'II'

f rasHsrfi Hay'rHufi corpyAHI,IK

I{eHrpa Ao6rr.Iu rasa O6UecTBa c orpaHnqeHnoil oreercTBeHHocTbto

<HayuH o-n c c Ji e.uoB arelr cru ft I{ H crI,ITyr npI{poAHbIX rzroB

14 ra3oBbrx rexHorloruft - fa:npou BHI4I'I|A3>

[oxrop xI4MtIrIecKLIx HayK,

npo$eccop Bna4ur"rup AlexcanAposu'I HcroMI4H

10.04.2016
lloqrosufi aApec:

OOO <fasnpou BHI4tr{f ,A.3>l

142717, n. Pa.snranKa, Jlenuuctcufi p-u, Mocroscxas' o6n.

A4pec Anr KoppecnoHAeHuuIE: 115583, Mocrna, a/n I30

Ten.:17 498 657 435t

3rerrpoHHa-fi noqra:

lloAnucr B.A. IrIcroMLrHa 3aBeptrc. d
HaqamuuK orAena KaApoB r{ TpyAoB A.VItsnr'a


