


B HayrIHoM orHorueHl{n u ra qacrb pa6orur, B rcoropofi TeoperuqecKlr LI

3KCnepLIMeHTaIIbHO I{ccneAoBaHbI OCOOeHHOcTI4 TerIJIoMaCCOnepeHOCa B MeTOAe

r{oxpanrcKoro oAHoM vr3 caMhrx cJro)KHbrx c roqKr,r 3peHnr orrrrcaHrafl vr

r,r3Mepr4TeJrbHhrx sKcnepr4MeHToB.

Kpnrepulo HayqHofi noslrsHbl orBerraer 6omrur{HcrBo r43 rrpeAcraBJreHHbrx

B Al4cceprallt4rl' pe3ynbraroB I4ccJreAoBaHvrfl,. Cpe4ra Hr4x MolKHo BbrAenr{Tb

HeKoropble HoBbIe pe3yJrbrarbl, npeAcraBuroulr4ecs sau6onee r4HTepecubrMr4:

C rloMorlrblo HoBoro SecroHraKTHoro cnoco6a, o6ecne.ruBaroulero BbrcoKyro

TOqHOCTb TIO3I4TIT4OHHpOBAHVfl 14 BbrCOKyrc TOqHOCTb H3MepeHr4r TeMrrepaTypbr,

BrIepBbIe uccneAoBaHbl TeMrrepaTypHbre rroJr{ Ha rroBepxHocT_sx pacnnaBa B

TTIfJIf,X Lr Ha rpexsa:nrrx lpaHnqax, a raK)r(e krx z3MeHeHr4-f, Bo BpeMeHu,

rtpol4cxoA.slrll4e rIpH Bbrr-f,rr4BaHnr4 Mero4ou 9oxp€urbcKoro KpyrrHora6apIarnux

KpI4craJInoB naparennypllTa I4 repMaHras. Eraroqapfl oroMy BrrepBbre [onyqeHbr

yHI4KanbHbIe AaHHbre o [epeoxnDKAeHr4rx B cooTBeTcTByroulr4x pacrrJraBax, a

TaKXe o rLIApoALIHaMI4Ke, B ToM qr{cJre, o6 ycnoBlrrx Bo3Hr{KHo Bel:afl. Lr

cylqecrBoBankrfl, o xapaKTepe ABrdreHrz.rr KoHBeKTr4BHbrx -sqeeK - nraxpefi Tefinopa

B pacnnaBe .4r4oKcr4Aa Tennypa.

ÎSrrne4eubl coorHorueHrlt p.Irfl LrcrurHHhrx ssaqenrafi Beprr4K€urbHbrx MrHoBeHHbrx

nranefinrrx cropocrefi pocra Kpr4crtlnnoB MeroAoM r{oxpanrcKofo, BrrepBbre

yql{ThlBaroql{e rloHl4x{eHr{e ypoBHs paclnaBa, B ToM rrr{cJre, vrc.3a efo r4crrapelJl.dfl,

co cno6o4nofi noBepxHocrll B Tr4rJre. Oupe4eneurr 3aKoHbr r43MeHeHr4fl Bo

BpeMeHrr MexaHl4qecrofi cKopocru Bbrrrrr4Banux, o6ec[eqr4Baroqr4e frocrof,HcrBo

prcrusnofi cKopocrl4 pocra u, KaK cneAcrBr4e ilocrosHcrBa Kr{HervrKv\ ynf{ureHlre

cTpyKTypHof o KaqecTBa Kpr4cT€LJrnoB.

O6ocnosanH TeopernqecKr4 Antr o6rqero cn r-tlmLfl 14 noATBepxAeHbr

gKcrIepI{MeHT€uIbHo rrpu Ia31^{eHlrr,l Mr4KpoMop$ororuu 6oKosux rroBepxHocrefi,

BbITf, HyTbIX IIO 9OxpanrCKOMy KprrCTaJrnOB napaTennypr{Ta 14 fepMaH krs. flBrreHkrfl.,

yKa3bIBaIOqpIe Ha acI,lMMeTpI4rO KLTHeTUKT4 pOCTa r{ frJraBJreHzrfl.,3aKJrroqarou{yrocq

B pa3nl4quu ]i.u]FleirHblx cKopocrefi 3TI4x npoqeccoB IIpI{ paBHbrx rro MoAynK)

lepeoxnaxAeHr4r4 r4 rrepefpeBe pacnnaBa.



ilparcru.recKaq 3Haql{Mocrb pe3yJrbraroB Ar4cceprarlr4oHHbrx r{ccneAoBaauit

Aocrarorruo o6ocHoBaHa. laHnrre r{ 3aKoHoMepHocrr{, nonyr{eHHbre rrpr4 vr3y9reqkrkr

TeIIJIOMaCCOnepeHOCa V CBfl3r4 KrrHeTZKr4 pOCTa Kpr{CTaJrnoB napaTennypvra vr

repMaHl4t c 4eSexraMl{ crpyKTypbl I{ orlTl4rrecKr.rM KaqecrBoM, HcrroJrb3oBaHbr AJrt

olrl{MH3arILII4 coorBercrByroull4x pocroBbrx rexHoJroruil fiocrr{rHyrbre rrplr groM

yBeJrHqeHrEe. pa:ir,repoB Kpr4cr€urnuqecKr,rx 6ylr naparennypura u fepMaHnr,

rIoBbIIueHIae roe$QuqLIeHToB ollrl4qecKoro npollycKa]Flufl Marepr4uuroB, a rarcKe

CHIDKCHI{C IIJIOTHOCTI4

$-&3 cpc-a 6esvcnoeHo

Azcroraqufi B Kpncr€rJrnax o6oux rr4rroB Ao ypoBHr

cnoco6crByKlr pacuprpeHr{ro $yHrquoH€urbHbrx

Bo3MoxcHocrefi vr ynyqrxeHHro TexHLIr{ecKr4x xapaKTepkrcrvrK rlenofo pflila

olrruqecKkrx Lr onro3neKTpoHHblx ycrpoficrB, aKycroolrr{qecKrax 4e$neKTopoB,

MoAyn-f,TopoB pr Sunrrpon u3[rYre:c.,vrfl, a raKxre [onrpu3arlr4oHHbrx rrpn3M (n

cnfrae naparennypura), JII4H3 n o6rerrraeon relJroBr43r4oHHbrx ycrpoftcre,

raH$p arcpacHbrx aKycro onrr{qecKrlx 4e $nexropoe (e cnfrae repvranzx).

Hafi.qennble B xoAe nccne.{oBatruit o6ulne 3aKoHoMepHocrlr 14 cg.enalaHbre r43

HI4X BIIBOAII TaKx{e IIMeIOT npaKTLIqeCKyIo 3Har{uMOCTb npn pa3pa6Offie ulru

KoppeKIIHI4 TexHoJIo rufi BbIp aqLIB alc.krs. Apyrrrx B errle crB cuoco6 ou Voxp alr cKoro.

IlolyvenHbre B pa6ore pe3ynbrarbl rrpeAcraBJrf,rorcr HaM AocroBepHbrMr{, a

BbIBo.qbI ?I ocHoBHbIe rIoJIo)KeHr4fl, BbIHocI4MbIe Ha 3aIrILITy, o6ocnoeaHnrttuu. 3ro

o6ecneqHBaerc-{ rIpHMeHeHpIeM a[po6zponanuhrx oKc[eprrMeHT€LnbHbrx MeroArzrK,

LTcIIOJIb3OBaHI4eM COBpeMeHHOTO HccJreAoBareJrbcKoro o6opy4onanvts,

BOCIpOA3BO.{I4MOCTbTO [Onr{eHHbrX pe3ynbTaToB r4 r,rx AeTaJrbHbrM aHaJrr{3oM c

TorrKH 3peHlrr reopHfi pocra Kpr4cr€urnoB.

.{uccepralln.a cocrol4T I,I3 BBeAeHIlt, qerblpex fJIaB, 3aKJlrcqeHvrfl u crrr4cKa

qurrzpyeuoft nl4reparypbl I43 128 HaHMeHoBaHVfl. Pa6ora H3Jro)KeHa Ha 158

crpaHr4rlax reqarHoro reKcra H coAepxur 77 pucyHKoB u 2 ra6nugu.

Anrope$ epar rronHocrbro c o orBercrByer coAepxaHuro Arrc ceprarlr4r{.

Bo nneAeHun c$opMynl4poBaHbl IIeJIb vr 3a4.alu Anccepraqraonnofi pa6orrr,

BbIHocI4MbIe Ha 3arr\vrry, o6ocHoeaHrr aKTy€LnbHocrb pa6orrr, ee HoBr43Ha 14

npaKTHrIecKa.s 3HarII{MocTb.



B uepnofi ruIaBe rIpeAcraBJIeH JluTeparypurrft o6eop rro reMe Akrcceprarlvrkr.

PaccrraorpeHbl ocHoBHbIe reopr4rr pocra Kpr4crannoB r43 paclnaBa, MexaHr{3Mbr

pocra I4 rlapaMerpbl, olucbrBarcIllr4e pocroByro Kr4Herr4Ky. llpoaHaru43r4poBaHbr

I43BecrHbIe AaHHbIe o6 aHHeorponvv KI,IHerr4Kz rrpu pocre naparellypura, o6

oco6ennocrtx pacnpeAe IreHr4fl npunaecefi B repMaHr{tr. IIpou3BeAeHbr

cpaBHI4TeJIbHbIe OIIeHKH rlpOTf,)KeHHOCTT4 TerrJrOBbrx, rr4ApoAuTHaMZqecKr4x Lr

4ra$Sysnrrx norpaHLItIHbIX cJIoeB rrpu Bbrparlr4Baluu KprrcraJrnoB MeroAoM

9oxpanrcKoro. CAenanrr BbIBoAbr o Bo3MoxHocrr{ pe€urlr3arlnr4 KaK HopMEUrbHofo,

TaK H TaHTeHIJIT€uIbHoro (nocnofinoro) MexaHH3MoB rrpra Bbrparr{rrBa:avrkr

Kpncrannon o6oux BerrlecrB r43 pacnnaBa.

Bo nropofi ruase [peAcraBJIeHbI BbrBoA u alaJrvr3 ypaBHeHvit 4lx r{crr4HHbrx

paguawnofi vr Beprr4Kanrnofi ctcopocrefi pocra Kpurcr€urna B MeroAe

goxpalrcKoro, B Koropblx yrIHTbrB aercfl noHrlDKeHr{e ypoBH fl paannaBa B Tr4rJre, B

ToM qI4cJIe, H3=:,a ero krcnapooLrs co cno6o4nofi rroBepxHocrr4. Onpe4enenrr

pexHMbI rI3MeHeHI,It Bo BpeMeHr{ MexaHr4qecrofi cKopocrr4 BbrrrrnBaHr4t

KpllcrannoB rlaparennypura vr repMaHr{r, o6ecuequBaroulze [ocrorHcrBo

KI4HeTLIKI4 na vrexQa3Hblx rpaHLIIIax. Teoperw ecKrd paccMorpeHbr KJraccr4lrecKrre

BblpaxeHvrs. Anfl cKopocreft pocra v KurHerarqecKrax roeS$raqr4eHToB, BbrBeAeHHbre

I43 TepMoAuHaMHqecKr4x npeAcraBlenufi. llorasaHo, rrro nprr orKa3e or o6rr.rHo

npI4MeH{eMbIX MareMarkIqecKnx ynporqeHzfr u3 HLrx cneAyer acr{MMerpnt

lpoqeccoB pocra u TIJIaBJIeHVIfl, Vr [prr OAr4HaKOBbrX nO Mo.{ynro orKJroHeHr4{x or
paBHoBecl4-f, Ha $poHre KpIdcraJInLrcaWLr nepeoxJraK1enr4zr u nepelpeBe

pacnnaBa - luuefinat cKopocrb pocra Kpr4crzlnna Aon)KHa npeBbrrrraru lvuefiHyro

cKopocrb TIJIaBJTeHI{5I. ,{annufi BbIBoA [oABeprHyr oKcrrepuMeHTaJrbnofi nponepKe

rrp r,r Bbrp ailIuBalJvu Kp r4 c Tarrn o B rr ap aTe nny pvrT a 14 repM aHr4r.

,B rperr'efi rJraBe pa3JrI4qHhIMI4 MeroAaMr{ olpeAeneHbr KraHerzqecKlre

xapaKTepHcrI,IKI4 npoqeccoB pocTa [apaTennypuTa u fepMaHr4.rr MeToAoM

r{oxpanrcKoro. llpraee4enbl l43BecrHbre pocroBbre [apaMerpbr, rpr{MeHreMbre rrpr4

BbITtrI4BaHI,Iu orldx Kprrcr€LJInoB. flpone4eurr rlccneAoBanr4fl TeMrreparypHbrx

uolefi B pocroBoM upocrpaHcrBe, a raKxe rr4ApoAkrHaMr{Kr4 paclnaBa, r43MepeHbr
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repeoxnaxAeHl,It kr cKopocru pocra. llpu rr3MepeHr4r4 TeMneparypbr Ha

roBepxHocrpl paclJlaBa v Ha rpex$a:Hofi rpanHrle r4crronb3oBaHa opzrr4HztJrbHafl

MeroAHKa, BKnloqarcqat KoMllbrorepnrrfi aHaJrr43 rlBerHbrx qu$poerx

u:o6paxesuit rurrrt c Bbrrrrr,rBaeMbrM Kpr{craJrnoM. VcraHosreHbr Ar4arra3onbr

ynpaBlrloull4x rexHoJIorI{}IecKLrx napaMerpon, o6ecueqrlBaroulne craluJrbHocrb

KI4HerI4KlI. FasluqHblMu cuoco6auz npolr3BeAeHbr rrr4cJreHHbre oqeHKLr

KI4HerI{qecKI{x roeSQraqI4eHToB, xapaKTepHbIX Anfl pocra naparennypvrra Lr

repMaHl4r MeroAoM 9oxpa-rrrcKoro.

B uerneprofi rJraBe rrpeAcraBJreHbr pe3ynbrarbr

HccneAoBauuit crpyKTypHbIX v vropoonorr{qecKr4x xapaKTepvrcrkrK) a raK)rce

rcoe$Suql4eHToB rlponycKanr4fl vr onrzqecrofi oAHopoAHocrlr MoHoKpr4cr€urJroB

rlaparennyp?rra I'I repMaHufl, BbrpaqeHHbrx cuoco6olr goxpanrcKoro. Mero4alrz

ACM, P3M n HHrep$epenquonnofi upoSunoMerpr{r{ r43yqeH rrrnrcpopenreS

noBepxHo cr eit Kp 14 crannoB, rlo3Bor.srcrll,Ifi orleHr{Tb Qlyrryaqr4r{ TeMrrep arypbr H

cKopocrll pocra, [povcxoAuBrrrr4e Bo BpeMr BbrrflrvrBaHnfl. I4ccle4onaHo

pa3nnql,Ie B crpyKTypHoM coBeprrreHcrBe v orrrr4rrecKoM KaqecrBe o6revror

KpI{cr€LJInoB naparennypura vr repMaHl4-fl, c$oprraynr4poBaHHbrx B ycnoBr4f,x

HopMzulbHoro v raHreHIIIaaJIbHoro MexaHu3MoB pocra. llora:ano, qro B

pe3ynbrare onrl{Ml43arlr4ra rexnororrafi BbrpaqlrBanvrfl, rrpor{3BeAeHHofi Ha

ocHoBaHI{Ia npoBeAeHHbrx B AlacceprarlLroHHofi pa6ore r4ccJreAoBaunit, nonfreHbr

KpytlHofaoapl4THble MoHoKpr{cT€rirJrbr napaTennypr4Ta u fepMaHLr{ c 3aMeTHo

ynyq rx e HHbrM 14 cTpyKTyp HbrM r4 14 ouTr{q e c Krr M 14 x ap aKTepr4cTuKaMvr.

B 3aKJrlorreHlrr.r npeAcraBJreHbr ocHoBHbre pe3ynbrarbr rrpoBeAeHubrx

uccneAoBarruit I4 cAeJIaHbI BbrBoAb\ vr3 Koropbrx cneAyer, qro rlenb 14 3aqa-tv,

rrocTaBJreHHbre B Ar.rccepTaquounofi pa6ore, ycleruHo BbrrroJrHeHbr.

,{uccepraqux H.B. Aitguurt:aa He Jrr4rueHa HeAocrarKoB. Vraxeu Ha

HeKOTOpbre r43 Hr{X:

1. B nepnofi v nropofi rJIaBax ALrcceprarlr4r4 rrplrBeAeHbr qucreHHbre 3HarreHr4.f,

lepeoxJlaxAeHIafi pacnnaBoB pa3[I4r{HbIX Beil{ecrB, B ToM rrr{cJre, AHoKcr4Aa

Tennypa v repMaHlI-f,, tIoJIyqeHHbIe B kT3BecrHbIX pa6orax r4cKJrroqr4TeJrbHo

cpaBHr4TeJrbHbrx



pacrrerHblM nyreM - I43 TeoperullecKr4x rrpeAcraBneHr{ft. lloerouy, Ha Haru B3rJrrA,

cneAoBano 6u npeAcraBl4Tb 6oree uo4po6nnfi anaJrr43 r,r3BecrHhrx

3KClepI4MeHT€LlIbHbIX AaHHbIX O [epeOXJIa)KAeHprflX H) B Cnyqae, ecJlkr raKoBbre

I4Merorct, rrpl4Becru cpaBuurenrHrrfi aHaJrkr3 MeroAoB r43MepeHr{fi reuneparypbr c

xapaKTepHbIM Ant HI4X nOTpeUIHOCT-f,MH, rlCrrOJrb3OBaHHbrX B AtlccepraqrzoHnofi

pa6ore z s r4:aedTHbrx ny6lurcaqnxx.

2. B .rerneprofi rJraBe, Ha pucyHKax 4.4 14 4.I0, rroKa3aHbr [onyqeHHbre

MeroAoM upoSznolpaMMbr 6oronrrx rroBepxHocrefiuurepSepeHrlr{oHHbrM

KpLIcTELJInoB rlaparennypl{Ta u repMaHux. flpu r{x r43yqeHvrar B pa6ore cAeJraH Ha

KaqecTBeHHoM ypoBHe BbIBOA O rrpeBbrrueHr,ru cKopocTbro pocTa cKopocrb

[JIaBJIeHI4fl rrpL paBHbIX rIO MOAynrO [epeoxJra]KAeHvrv u [eperpeBe paclnaBa.

Mexgy reM, I43MepLIB pa3Hocrl4 yrnoB HaKJroHa ueponHocrefi npo$unx Ha

yrlacrKax pocra I{ ITJIaBJIeHI{x, Bbr3BaHHbrx $nyrryaqr4frvrr TeMneparypbr, Mo}KHo

6uno ObI rronyr{I{Tb TII{CJIEHHhIC 3HAqEHI,I'I p€r3HocTr4 KI,IHETI4qECKHX

roe$QuqHeHToB Ant srllx rlpoqeccon. 3ro 3Harrr4TerbHo ycr4nulo 6u HayqHyrc r4

lpaKTllqecKylo IIeHHocrb pe3yJrbraroB p.lrcceprar\uu B 'taerlr\ racarorqefica

MaJIoI4ccJIeAoBaHHoro Borlpoca o6 acLIMMerprrr4 npoqeccoB pocra-rrJraBrre]H:1lfl

KprrcT€LIrnoB.

3. flucceprallpl.f, Il3no)KeHa B IIeJroM xopolrr4M JrureparypHbrM f,3brKoM, B qerKoM,

flcHoM crl4Jre. Ho B orAeJIbHbIX ee qacrflx o6napyxr{Barorcr HeroqHocrr{,

ofoBopKl{ I4 o[erlarrz. Tax, Ha crpaHrrue 126 oAHa H Ta )Ke Suszuecrafl Bervrrrv:rra

- KHHeTI,I'{ecrufi roe$$Hqr4eHT - Iro HecKoJrbKy pa3 rrpr,rBeAeHa B pa3nr{qHbrx

pa3MepHocrrx: cM* c-t - tr{-l u M'fr-l " g-4. Ha pucyHKax 4.4 u 4.15 uenxufi

rpyAHo r{rraeMbrfi urpz$r uagnuceir.

OrN,re.reHHrre BbIIrIe HeAocrarKr{ He I43MeH.trror o6rqyro floJrontr{TeJrbHvlo

oIIeHKy pa6oru. [uccepraqn.s H.B. Afi4raHxHa fiBr-rerc.rr 3aKoHrrennofi HayqHo-

plccneAoBarenrcxofi xnanH$Izr<aquoHnofi pa6orofi, BbrrroJrHennofi Ha BbrcoKoM

ypoBHe. llolyveHHble B nefi pe:yJlbrarbr He roJrbKo r4HTepecHbr B Teoperr4rrecKoM

orHolrleHkrv\ Ho I{ MoryT 6rrrr ucnoJrb3oBaHbr B Haf{Hbrx na6oparopzrflx, a raK)Ke

Ha npe.4rrpr4fTLrflx) pa3paoaTbrBarorlr4x TexHoJrofr,rr4
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