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ooipa 30 BareJr b Ho t'o yq pe)KAeH I{q Bblc rIIe ro o6 paronaH tlq (Brfl gnru4pc rcu fi
tocyAa pc.feeuH bt fi yHrrBepcrrer rrMeH u Arercca HA pa f p r.r roprerBgqar n
Ir'rcoraq fpar.pseB'qa croneroBbrx>> Ha Ar{cceprarlroHuyro pa6o,ry
F[u rcu urona cep req HnrcoraeBl{qa <<coeep ureHcrBo BaH He rexHoJrorrflrr
rrpor{3 BOACTBa [eHocreKJra IIpu peryJrr{pyeMbrx perKr{Max tIp0qec(:08

Tep.rHqecrcofr o6pa60rrcH>>r trpeAcraBJreHHyrc Ha cor{cK:aHr,re y.r,euoii lreut,un
KAHAHAATA'EXHIIqECKIIX HAYK [O C''EqnnAJI'HOCT,

05.02.13 - Mauruubr, arperarbr r rpoqeccbr (c.r-poure.nncreo)

CrponrenbH[,re Marepr4ulJrbr v w3,upnvg, o6naAarourue ssrcoKoil
[opplorocrbro v nra:xoft TelTnolpoBoAHoc'rtbFo, a TarK)Ke ueinofi cpe4ueft
lIJIoTFtoOTbto' oTHoc{Tc{ K Tellnol'I3oI.sIU4oHHI,IM cTpoI4TentbHbrM tr,rbf,n,arut.
o6nar:* pIX [pI4MeHeHI4.f, Aocra'ror{Ho rxr,poKa 14 oxr]a'brBarer KaK TerrJrc,nir,,n,rurto
xtaJIbIX n [po[T3BoACTBeHHbIX 3AaHr4it, rax v [oBrspxuocrefi TexfroJrofia.recroro
o6opy'4<xaHr4fl', TOTIJIOBbIX a[rra]paroB rr ycrpoftore. Ba:oerrfi rrpanur4rr, r<or:opnrft
oflpener'ser o6lacrn vx SKctlJlyarar\r4r4, coclor4T B Mr.IHuIMrr3 ar];,r4u rqnnoBoro
o6ueHa Me)KAy orpa)KAaIoqI4MLI 3neMeHravru (r,:oucrpyKuLr{Ma) u clrp,yi6arorqefi
cpe4oil.

LLIuporcoe ,'pI4MeHeHI'e Te.IJIoa3onqquoHHbre crpourrenbHb]re NrareF)r4anbr
[onyr{I4JIkI npv Bo3BeAeHuw zgituuit u coopyxeullfr, qro [o3BoJrrrer orrl]rrrrMo
cHI'I3I4rb roJIIrlI4Hy [I Maccy crpol4TenbHbrx KoHcTpyl(unfr, yplgrrbrrrztl.]b 3arpa.rbt Ha
Apyrl{e MaTepI'IanbI r4) cOoTBercrBeHHo, tIoFt.I43I,ITb o6qyro crgr4ldocrb
KorlcrpyKur4v, yMeHlrIrrrrb pacxoA TofrJIr{Ba B 3Kcft.[]/ararlr4oHHbtfi ni:prao4 u.t:.A.



JJnx o6opy4'ssaH'L ilpl4MeHf,eMoro B pulrJrr4rrH'rx rclxHoJrofr{r{ecKrzx
IIIIKJIaX, TeTIJIOII3oJIJIIII4OHHbIO MaTepl4anlr no3soJlj{toT crIlI3?ITb 14X TerlJrorro:rep*,
ooecrleqLITb onrzvtanrHrrft pe)KI4M T Mneparypbr 3r1:crrJryar arlr4w, a TarcKe
csKo HOMI4rb 3 Hepreul4qe cKrre p ecyp cbr v y ny-qutzrrr, yaJroB Lr fl Tpy na.

Ha Qoue ylKecroqeHu.fl rpe6onanufi K 6esonilcHocrr4 crpoz.rerrr""rJ,
MarepHanoB (@e4epanrurtfi 3aKoH Ns In-A3 <tfexHz.recruijr p...lr*r.nr' o
rpeooBaHZ'sx uoxapnofi 6e:ouacuocru>) 14 erreproe$Qerrznuoc,rur zgitnuit
(<De4;epanruHfi 3aKoH }rb 261-o3 (06 :ueproc6epexeHr,rr v o ,,f"rr-.r"",
sHepre'rnqecrofi sQSercrranuocra>>), craHoBr4rc.f, al:ryarruoiir pa:pa6orra
HC f O]]TOqI4X AOJI| O BEqHEIX TE IJIO I43ON.'IIII4 OHHbIX MATCPU€UI O B.

t6orbr.
Hau6onee eS,QercrznHbIM Tet,Jrorr3on,trrr4orrrHbrM Marepr.raJroM,

yAoB'rerBopser rpe6onaul4qM ro DHepro $Qer<runuocrlr z 6esouacHocrLr zgtrwuir
W c<ropyxeHlrfi, flBIIfleTQfl [eHocTeKJIo ,IIqe)tacToe cTeKJIo, o6JaAarc,1lee
coBol(yrlHocrbto I43ontqI4oHHbIX ra DKclnyararlrroHHrrx csofrcre (4onro!at*ra,ar"j
I4HeprHocrb K nos4eficrBl4ro Bl{erunefi cpeAbr 14 BlleAr,rre,flefi, [oJr]Fra.s [o)KapHa-rr
6eso[acHocrl w [p.). ocnosHrtu HeAocrarKoM .,eHr)s1eKn' ,rBn;flgrafl erq
cpaBrII'I'feJrbHo BbIcoKa-II IIeHa', o6ycronneHHa.s ncfIoJIr,3oBaHI,IeM B rca,rerornJ
ocHollHoro cblpbt 4eSraqurHo|o 6o,q creK [ra) a rii]K)Ke HaJrr,F{r,reM eHeproeunroft
craI'vtw BblcoKoreMrreparypuofi repnavqecroft o6pa6orxr4 obrpbeBoil ,cvreCrz" flepe4
yr{eHLIMu II TeXHoJxofaMH rto-tlBJr.f,eTct Iul4poKar- o6.nacrb IIccJreAoBa]HI,r{ ,

erL,x [[4poKa.f, 0olac'fb IIccJIeAoBa)JVfl B patvtKax
roropoii ueo6xo4utMo pa3pa6orarr aAalrr,rpoBaHHbre Mare v{arurr{3cKr.re MoAr3Jrr4,
rlo3Bcurr{totrll4e MoAeJII{pOBarb |rpoqeccbr repMlr,lecrcoii o6ipa6orxv B ,re

)

rr'rrJLrJrxtuqr4c MolIeJII4poBarb Ittpoqeccbr repMlr,lecrcoii o6ipa6orxl,I B 're+HoJrorftr4ll

[eHocreKta. I4cxonfl r43 3Toro, pa6otr, r,rMerorqve qenbro coBep[reHaJ.""uu""a
fln() I I (lccarR Tentrrrrrl d"n.rq(nnu, na, r n ^-^ r.

11s1srpbrfi

ocHoBe

cMecI{.

perxeHbr

[poueccoB TepMoo6pa6orrcz [eHocreKJra rBJrqrorc-rr BecbMa aKTyaJr],murrr.f. 3uauue>r t'eubMtl aK'l'yitJlhlllblMI,I. JHaHHe
oco6e'unocrefi flpoqeccoB Har]peBa, BcrIeHr4BaHHr v or)K 4ra rrcjrt{ocroKo.nrgoft
IrrI4XTbI TIO3BOJII'IT pefynl'IpoBarb KaqecrBo n{arepr4aJra., pacxo,4 gHepflrrzr v
fIpoH:lBoAcrBeHHbIX IrnoqaAefi uyreu KoppeKrluu pe)Kr4NroB TepNroodpa6o,rKw 14

pa3MepoB TexHonorr4r{ecKoro o6opylon aHr4fl .pa3 Mepo B TexHonorr4r{e cKoro o6 opylon aHr4s,.

|IpOA)'KIIHV v cHLDKeI{ve 3Hepro3arpar rrplr [pou3BoAcrBe Sro.rHoFO ue
rryreMi coBeprrreHcrBoBaHr4q pe)Kr4MOB repuu'recrcofi o6pa60rxra Ha
MaTeIVta'llV qecKo rO MOAenI4pO BaHwfl IIpOqeCCa TenJIO[ep eHor]a e Cttp senO ft

A.nq Aocrr4)KerFrr4{ yrcasauuofi qena 6.'tn;tt [oeraBJreHbr 14

cneAyrour4e 3a!'arrv:

1' I4ccne4onaFl rlpoqecc BblcoKoreMrrepa-rypnofi TepMr4qecxofi o6pa6o.rxz
cltpreecrft cMecu' HoxoAfl Lr3 yctonufi B3a[MoBJrr4flHVfl Sra:uxcl-rexq4qecKgx
cBoLrc'fB MaTepnarla.



2' I4ccle4onausr oco6eHHocrI4 TexHoJrorprn4 [por43BoAcrBa. rreHocrerc rra a
yqeToM pa3nuqHbrx cnoco6os 14 TexHoJlotr[qecKlrx [p?teMoB orrr"r"auur[
rtpo qecco B TepMr,rqecrofr o6pa6orx v vrar epr4aJra.

3' I4ccre4cxaurr $u:ruvecxze u su::lzxo-x.w'.rrecKkr^ |
rpoucxoA-fl[rr4x B rreHocre*ne [pr4 TepMr4qecKoM 

"Oro"fir,.Jr""*:;t't::LIIOBeTpXHOCTLI.

4' Pa:pa6oraua MareMarLIqecKat MoAenb TerrJro[epeHooa B crrprenofi
cMecI4, yr{kITblBarcuax oco6eHHocra paclpeAe Irelrr4fl Ter\4rreparypHbrx no.neff up
yrrac rKax KoHTaKTa ((MeraJrJrrrqecKaf, $opvra - cbrpr,eBa.f, cMecb)).

5. Oupe4erer{br rexHoJrorzqecKr4e [apaN{e.r]p6r rtortyr{eHrlr rreHopr,eKJla HaocHoBe MeroAa MHoroKprHrepualrnofi orITlrMI'I3arIVn c nouorurrd
IvlareMelTHqecrofi MOAenI4 3aBI4cLIMocrz ceoficrB r-oroBofo ?r3AenlIfl oTr ICa)K,4oro
Qanropa B orAenrFroorLr r,r coBMecrHo. I

fizccepraqza cocrozr ]t'I3 BBeAeHuq, nflT,1t fJraB, r"nrr-oarr"-i. ,,.r,u"nJ
nHTePaTypbl' BKJIIoqaIouIero lli2 sautvteHoBaHpr.fl, w tr2 rtputtoxeuafi. OcHonuoe
colepxaHr4e avccep'rur\w rl3JIO)KeHo ua I42 crpaHI4IIax [{aurr4Horrr4cHono r.encraj
BKrrroqa.f, 56 pwcyuKoB kr 17 ra6.nuq 

1

Eo nne4eH[I{ AaHo o6ocnosaHLIe aKTyaJrbHocrr.r lu4ccepraur4r,r, pr,paN(eHa
pacKpbITa HayqHa.s HoBr43Ha, rrpaKTr,rqecKar{ 3Haql,rMoc)T]b, dcuoeurrq

IIeJIb' pacKpbITa HayqHa.s HoBI,I3Ha, rrpaKTr,rqegKar{ 3HaqI4Moc)T]b"
uyonr'rrcaql,/|y., pe3yrrbrarbr aupo6aqraH u npr4BeAeHa crpyKTypa Ar,rcc)epr a\r4kr.

ts uepnofr rJraBe [poBeAeH o6:op nrrreparypbr, rooB{u1eHurrft uflo6revravr
[poI'I3BoAcrBa [eHOcreKJIa. llpone4e I alar[r43 coBpeMeHHbrx re>lnonorufi
rIpoI43BoAcTBa' a TaK )Ke paHee lIpoBeAeHHbIe [IccJler,4o]BaHrdrr Harrpa.Eine*,J"r. Ha ee
coBepIrreHcrBoBaHI{e. Paccn'torpeutr ocHoBHbre [peuMyqecrBa 14 

"'a.[,,a,rurn,MaTeNfaTtlqecKr4x vronene# nrrDAhrrrorr^mh h^ryrMareN'tarlrqeOKLIX ptoAeleft coBepIxeHCTBuB&HH.rI TexHoJI orvtu rreHoc,[eKJra.

cbrpbe)Bllx MarepI4€uroB r4c[onb3yeMblx [,nfl flonyqerrHf, rreE!()c
3KCIIepHMeHTaX.

llpnne4eno oilzcaHI'Ie [pI4MeH.f,eMErx B Ar4cceprarlr4oHHoft pa.6ore Mero/lr4K
[poBeAeHI'If, 9KC[e]pI4MeHTiur6Hbrx HCCJTeAOB aHvfit c[u:uvecxux ceoffcre
neHocreKJra flo raKI'IM rlapaMerpaM KaK fIJTOTHOCTb fleHocrerKJra, BoAououloueHlre.
BJIa)KBtooTb' rIpeAeJI [potrHocTr4 rrp4 CDKaTizru 14 rlpeAe.[ [por]HocT^ na r,rcrw'6.

Ouucanu [pAMeH.{eMbIe MeroAI4Klr oKc[epr,IMeHTzurbr{bIX n4ccnenoE'rtui,t
reuorf nsvqecKklx cnofrcre rteHocreKJIa HanpaBneHHE,IX Ha o[pe.rleJrerr,e
xos$d'nqr4e*Ta relnonpoBoAHocr' rreHocreKJra qr4c.[eHHbrMz 

"a"r*oo" u!,rrr*ru 
^3 KC [ep I,r M e HTa-rrbHbIMI.r MeTo ilaMLr.

'rar xe [pI4Be!'eHo orrl4caHI'Ie caMoro o6opy,rloBaHze ac[onb3yeMo]ro llJr.rr
3KC[epHMeHTaJrbHbIX 

'{C.neAol.'.'uit v cpeAcrf]a Kc)HTpon_q, a r4MeHHO
an[apa"TypHoe o6ecile'IeHhe Antr ll3MepeHntr rroKa3areneii TeM[eparypnr 6rnclr<a



TICHOCTCKNA 14 alnaparypHoe oSecue'-reuue 3Kc[epr4Mbnralr,uosLLL\qyqLJ p'.,E uL)gulreqeHlre gKcrlepl4Meuralrruozi
TexEroJrofra.recKofi ycraHoBKr4 Anfl [onyqeFrufl [eHocreKra. flpe4craerieHbr
pe3ynbrarbl rlo nri6opy z odocuoBaHzro [Jrar{a rpoBeAeH"r rrru.o$arropuoro
3KcnepLIMeHra, ollpeAeneHrr Qvur<ru4rl orKJrvKa, r4c)creAyeMbre $uuropii ^ypouruvx Bitpbr4poBaHr,r_s.

B rpersefr rJraBe csop^'rynllpoBaHbr Slr:zvecrax v MareMar.r4rrecKaf,
MOAeJrr4 Te[nolepeHoca B Orrplenoft cMeca, yqarE,IBarcilu4e oro6an norrl
paclpeAeneHLrfl TeMrleparypHblx nolefr Ha flaclKax KoHTaKTa (MeraJrn'qecKa.,r
Qopua - cblpbeBa'fl cMecb)). ocnony MoAeJrr'r pilcr{era reMrrep:ilrypulrr, rrroJrefi
cocrilBtr{Jrn azQSepeHrlr4€urbHbre ypaBHeHlr,fl Hecralu4oHaprHoff ,"rrrro.rno"or,"o"rJ,
uapatislaqecKoro ratra c Haq€uIbHbIMH 14 rpaHr4uHbrMzr ycJroB HflMr4.lloi<d:arro. qro
cooTBeTcTByrouaf, 3aI.alc'a TefrJrofr
onuaH,reusnsrff TeM[epaTypurrft pex{r4
MoAerrr4poBaHr4fl. TeMlepaTypHr,rx uolefi
Sasorrrm flpeBpalqeuuit B pac[naBe creKJra 14 o]qeF{r.rrb Brrr4flHL[e so3lei{c:rnz.f,
TeMrrr3p arypbr Ha uaxpo$ n3r,r qeoKr4e csofi crea [eHo creKJra.

E uerneproii rJIaBe npI'IBeAeHbI pe3yJrbrarbr sKcnepr?rMeHTilJrbHoro
I4ccneAoBaHZ'e rpoqecca caMorlpov3BoJrbHoro obrsreaHu.s (iroKu ra"o.r"!a'u..

llpane4eurt pe3ynbraubl [poBepKr. aAeKBa;THocrr4 nonyqeuuofi
Marea4aTv'{ecrcoft MtoAenv repuoo6pa6orrv rreHocleKJra, Koropbre lr,rn*,-"
xoporuyro cxoAr4MocTb pe3ynbTilroB MOA

ArrHar\[]rKr4 rroKa3areleft TeMrreparypbr B
TeMrrepaTyp B TOrrKax KoHTpou HaxoArr
3KC[e p LIMe HTELtrbHbrx AaHHbIX.

B nqrofi rJraBe ilpurBeAeHbr pe3
pa4r4y cat [opbr rrpr4 BbrcoKoTeMrlepaTypH

VcranroueHo, qro p4\vyc rropbr HarrkrHa

KaMepe reqr4 reMreparyp ropqAKa 630+10 ,,C. Buec.re c rer\4, 
^r!"*rr.,r".reMrreparypbr Ao sHa.reHafi, paBrrbrx 730+10 oC, cnooo6crnye pocry pu4luyru,ropr, },qDrrDr^ /Jwrrv \_, (;rrLr00ocTBye pocTy paI.ryycanop

Ha tIoI(a3areJII'r, paBrlble l'10-4 rra. llpra reMrleparypax rlbrrrre sHa.rerp{fi '.730+10 oC
HaqI4Haerctr aKTI/'BAT\prfl flpoqecca ofrJraBJreHI4-{ qacrkrr.{ creKJra, trp,v 31]OM
KoHIIeHTpar\rLfl r{ AaBJIeHI4e ra:,oo6pa^:oBareJrf, cra.HorB-{Tc){ Aocra.r,orrFtblN4I4t )\nflTofo, 'rr:o6rr [peoAo.Ilerb cIrJIbI rloBepxHocrHoro Harfl)KeHLrrt, vr pa;ir4yc [opbr
Haqr4Haer pacrvr. npz Aocrr.rx(eHar{ uoxa-:arerefi TeMrrepar},pbr ngpr,Kar r--_--
930+1'0 .C paAzyc ilopbl yBenI4q[B aerc,flAo pa3Me pct,- 2:2,5 MM, rrorcJre qero pocr
pa\Vyca nopbr 3aMeAn.rrercfl v B rrocneAyro[]eM o0Tar{aBJr r4Ba.ercfl.

l[Iorca:auo no3r4Tr4BHOe nrrr4flHle [epHoAl4rtecKorc) [oABo,d;a renro*oft
3Heprztl4 rIpI4 TepMlrqecKofr o6pa6orxe Ha [poqecorr crpyKrypoo6pa:oBaH4rr B
rreHocrel(ne [oA 4eficr:nzeM uLIKJrzqecKkrx rerrJronbrx no:4eftcrBuft. fa3oeb, ,pasa,
BblAerj{eMa-s rasoo6peLsoBareneM:, rrpv Hacry[nejHr4r4 TepNru.recxoli AecrpyKrlr{pr



paBrloMepuo Sopn'rupyer rlop?Icryto crpyKrypy Marepr4arra, B ro x(e BpeM{ crrJrbr
floBepxHocrHofo Har.qxeHl'Lf, CTeKJItrHHbIX CTeHOK rlo.p 14. BbICOKa, B.'[3t(OCTb
pacflnaBa creKJIa He Aaer Bblr:enlrBrlrvrMcfl ra3aM [O0Tyilarb B K€rMepy IIeqH, qrc)
cnoc;o6crByer SopuzpoBaHl{Fo paBHoMepHo pa'[peAe.rreHHbrx uop [r) BceMy
o6len'ry MarepH€ula' a TanKe [oBbrrrraer rvrarpoQrcr4qecKrle rioKasarerz
MaTe)puana.

(Jnvlcaurr pe3yJlbrarbl rlo [oJlyr{eHr,rro re[Jror43on.{r{r4oHHofo lrarppzra-r ra Hra
ocHo'BO kI3MenBqeHHoro rllcroBoro creKna c rlJrorHocrr,Io - Ig0-340 lcr/v3 lr
xoedrszqr4eHroM rerrrroilpoBoAHocr' - 0,06 l--0,0gr) Br/(rvr. K).

ITpe4crauleHr'I sKoHoMaqecKze pacqerbr rro o[peA,oJreHr4K) ocpsexrraeHocrrr
[peAno)KeHHoro aB]lopoM cnoco6a qLIKnl4qecKoro rroABoAa reflna x cr,rpreeofi
cMeca rreHocreKJra' ro cpaBHelrurc c aKTy€uIbHbIMl4 T'exHoJrorkrflM:w repplnqecr<ofi
o6pa,6c'*2. flonyreunrrfi 3KoHoMr4rrecrctft e$Qercr., rc 1,,27,5 py6.c o4Fo.o 1 vr3
rIpopI3BoAI4Moro fleHocreKJra, o6ycno BJI?IBaercfl M nHuM:a3a1ueffi 3arpar Ha
3Hepfolpecypcbl AJrfl qI'IKJIOB BblcoKorenrnepae'ypnofi repua.recrofi d6pa6orrra
crrprenofi cMecr,r 3a cr{er coKparrleH:zfl ile

B pe3yn6rare rrpoBeAeHHbrx uca
pa6orrr HzKzruoerrivr Cepreelr Hvr<ola
HOBbre HayqHbre pe3yJrbTaTbr:

l. Bnepnue iloKa3aHo rro3aTr4BHoe,-rrvyDDrv rnull'ar.lflu rro3r4'flrBHoe BIrVflHr4e 'rexI{oJIOfI4LI III4KrI4qecKofo
repMr4qecKofo no:4eficrBr4fl HiL [poqeccbr crpyKT,ypoo6pa^:oBaH?Lrr a {rrpre,eoficMecH Anfl tlonyqeHr.r.f, freHocTeKJra [o.rl 4oficleuerur BbrcoKr4ll rel,iuepa,ryp.

2. P azpa6oraH rrpkr HrIVI perynupo BaHr4fl rrpo qecca crpyKryp,oo6pa:o e aLrvfl
rIpI4MeHI'ITeJrbHo K CTpOI4Ten6HbrM MarepHanaN{ Ha ocHoBe rreHooreKJla.
ocHoBaFlH:brit ua MoAenzpoBaHrr.r4 rlpoqecca TepMlrqecrcoi: o6pa6orr<u f"rpr.uoficMecz Ha pa3nr4rlHblx 3Tarlax TexHoJlofr4qecKofo ltrpoqecca. B c0orBercrBzn c
3TI'IM rIpHHrII4rIoM pa:pa6o:raulr MareMarlrqecr(l{e MoAeJrr{ ocHo}]r{brx a.taruit.
rpoqecca repvoo6padorrcn :

a) uo4enb HocraIILIoHapHoro rerrJrolepeHoca B cJroo crrprenoft ,rJraqu ,{r"pacudra Hecral{aoHapHbrx TeMrreparypHbrx uoleii c )/.{eror4 r{xrKJurqecKoro
H3MeHeE[4t reM[eparypHblx yclonuirt B Mecrax KoHuaKTa A4eraJrJlkr J ,qecKor4 Q')pMErLnfl Bc[eHuBaHI'I-S [eHocreKJra c KOMIO3ZTOM Cr,tpnenofr cMecu. Ha creLrrrflx
HarpeBar{vfl 14 oxna)KAeHrr_fl ;

t5) vrolenb I'3MeHeHI'Iq [opo3Hocrpr cJror crrprenoft ct.4ecn r4 poora p**"p."
trop' corlpoBo)KAaruqatc's rr3MeHeHlreM rennoc[latvqecKr{K xupuntlp vtc-t:vK
crrprenoft cMecr4.



3' llponeAeHo sKcrIepI4MeHT€uIbHoe r4ccneAoB&H's rrpoqeoca oxnaxlleH',
6lorca IIeHocreKJ{a, Ha ocHoBe Koropofo BbIf,B.IIeHo coorBer.Ttsue ocflo'rHbD(
nol<lxenzff MareMarl'IqecKoro MoAenI,Ipo BaHrlfl [poqeccoB TerrJro[ppeHoroa B
ct'p)'Klfype IreHocrOKJIa 14 pe3ynbraroB HarypHofo 3r[cfleprrMe]{Ta. flprone4eu
aHarr43 rroKa3areJrefr reurepa.Typbr 6nora Lr3 freHooreriJra B paQcMarpr4rBaeMbrx
Totrl'ax KoHTpontr, xoroprrfi cBzAerenbcrByer o 4ocrarouugri cxonr4rvrocrlr
3KCnepI4MeHTZL[bI{bIX AaHHbrx rI pe3yJlbraroB t4areMarr4LtecKofo }/toAenl4p()BixHLrfl.,
qro c'6ocHosrreaet aAeKBarl{ocrb pa:pa6orauuofi MareMarr,I,recrcofr NrorJIeJIr/r
pezln bFroMy SusavecKoMy npoqeccy.

4' (Doplrann3oBaH MeroA err6opa Kpa'epr{eB orrrrrN4€ur'Brocrr4 B paMKax
rlocrpoeHl4t onrlrM€LllbHofo rexHoJrornqecKolo rTpor{ecca [onyqer{}]rs [duocrr36Jra.
B 'KaqecrBe ocHoBHoro KpurepI4.tl orrrlrMaJrbHocrlr [prrHrrr rIo]('3ELTeJrb
roe$SaqLreTTa rellnolpoBoArlocrl4 Ma[epu€LJra. {onoluzreJrbHbrM Kor,rre]lLreM
o rITr4 Mln3 arIV n [paHrrT froKa3 aTeJIb [noTHocTI4.

llpa rcrn'recKtlfl 3HaqrrMocrb [peAcraBJreHHofr 4z:cce prarlr{oHrrdft pa6o6r
3aKJI]OqaeTcf, B cneAyroueM:

1' llpzlreHeHae paspa6orauuoft MareMaT'r.{ecKoff MoAenr4 pu"rr$.a" rreHufl
reMneparypHblx nolefi [pI4 qurlzuecrofr repur,rvecroff o6pa6,rrrce cbrpboBoft
CMOCI'I [O3BO[-seT Ha 3TafIaX' [peAIIIecTByrOUI4X I]CTIeHHBaHHIO ileHOcletcCllt,HOfi
Maccbl, I'IcKJIrot{urb r4Lrw yMeHbIrrI4Tb Herarl4BHoe [poqBleHr4e Hr3paBHoMepFrofo
rpolpeBa cMecu.

2. Pa":pa6orer*Hafl MareMarr4r{ecKa.,{ Mo/reJb peankr3or}aHa
upzrcna4uoft rporpaMMbl Anfl 3BM u Mo)Ker Srrrr zc[oJrb:roBar{a Ka* Ha
npeAltIpl4{Tr4flX rIO [pot{3BoACTBy [eHocreKJla, TaK W r] ctlp,,tzr,"rrnuoit LI

xr4MI4 qec Ko ft rexuoJro rI414.

3' B xoAe pa6orrr o''peAeneHbl ocHoBHbre TexHoJrorr.rqecKr4e pelKzrMbr;
o6ecue'qzBarcuue co3AaHI'Ie uzrenwi,t uci rIeHocreKJIa c B6rcoKr4Mr{
TeIrJrOH3OJI{IILTOHHbIMI4 rloKa:}are [rflMla (rcoe@OzqI4eHT TenJr{f,rrpobc,ltuoctut
0,061-0,099 Br/(vr'K.)) z Hr4srcofi rJrorHocruo (190-340 rclyr3). paccv6fu"o, 

"r"3KoHoMuqecKaq et!'$exraBHoorb [peAno)KeHuolo cuoccl6a qrnrrr.n.,"Koro
fIoABoAa rerIJIa K cblpbeBoft cuecz, rro cpaBHeHl4ro o aKTyaJrbHbIMr,I Texr{oJrorr4fl1;11
repMr{qecxofi o6pa6orru, cocraBr4r go r27,5 py6. c; oAHoro I u3 1pozrJ.4ryo.o
IICHOOTCKJIA.

4 ' Pesylrrarr,t n'ccneAoB aH.,fl cBq3aHHbre c coBepueH{],rBoBaH[reNr 14

olrrHrrl43aryuefi' cyqecrByroqux pexuMoB repvrz.recrcofr o6pa6ol,rcn guprer-lofr
cMecH rrpv [porl3BoAcrBe refIJIoH3OUq?roHHofo Mareplrana kr3 J.reHoore]KJIa u
flpofpravv6l rnfl 3lBM, 6rtru HcrroJrb3oBaHb,r 13 AO <<Kounauns (CIT3C-
BJIAIII4MI4P, (.. Bna4auup) n ooo (fpAHfrAC) (r. F,u6Hucx).

5. TeoperzvecKr.re rroJro)KeHr,r{ rn,ccepraquouHofi pa6ornr,
3KcrreprrrMeHTillrbHbrx zccJIeAOBalF.wit v rlFloMblrrllreHHofo

B llpIAe

pe3yllbTiaTbI

BHe,4peHr'rt



r4crronb3yrorc{ E y.re6Hor{ rpoqecce ol:-Eoy Bo JFlaquoHarsurrfi
ncc"reAoBarelrcr<zfi Mop4oncr<uft rocyAapcreerrHrrfi yHrrBepcurer rzM" H.lLa\-^,-xoralrena r,r BKJrroqeFrbr B rrporpaMMbr rrperroA aBaHr4:ir.

I4cuomsoBaH[re coBpeMeHHoro Hay,-rHo-r4crcre4oBa,[eJlbcKoro v
TexHoJlorl4qecKoro o5opy4ona.Hr4fl npl4 BbIrIoJrHe[rHr4 AarHHOro zrc,cre4onaH]4q, a
TaKN(e [poBeAeHI4e [poBepKI,I aAeKBarHocr14 Teoper4qecKr,rx nb-rr.xenufi
3Kc[epuMeHT€uIEHbIM AaHHbIM. I{3JroxeHHbIM B nrereeprofi rJIaBe hosBc,rse,r
o6ocuosaHHo cyAI{Tb o AocroBepHocr[ fioryqeHHbrx pe]ryJrbraroB I{ cAeJ1arrHbrx
Ha alK ocHoBe BbrBo,4ax uo ecefi pa6ore.

ruqnrrfi BK.IIaA aBTopa 3aKJrloqaerc{ B, HerrocpeA"tuan 
"or1i trqacrLrv

aBTOpa B Teoperl4qecKoM aHaJIA3e CyqecrByroqr4rx JrlrreparypHr,rx r4crorrHtrKoB,
tIoAroToBKe 14 aHanl43e o6pa:qoe, noJlyr{eHr4u 14 o6pa6olxe gKcrrepr4MeHlaJllHbrx
AaHHbIX' TBopqecKoM ocMbrcIreHr4l4 pe3ynbTaToB 3KerlepprMeHToEt [r iloI;foTOBKe
Hayr{Hbrx uy6nzxaqnfi no pe3yJrbraraM AaHHOft pa6,orrr.

Anrope$ epar orpa)Kaer coAep)KaHne Arr cc ep r ar\wv. ocnoeHnre pe3yrrbrarbr,
fIoJro)KeHLrt Lr BE'TBOA6I Al4ccepralu4rz pr3JroxeHbr n rty6luKar{r4f,x r4 coorBerqrByror
c oAep)KaHzro Ar4 cce pTar\r4v.

3a*"ra""" "o a"""epraur.rtl
flnccepraqa.rr BbrrroJnHeHul Ha AocrarollHo BbrcoKoM HayrrHo_MeroAuqec)KoM

ypoBHe' Buecre c TeM, flo Anccepraquouuoft paSore lrMerorofi cngAy.rourr4e
3aMer{alF{H{:

1. lIpH aHeurr43e npopa6oraHHocrr,r reMrbr LrccrreAoB aHWn rdc:naLr.qso
rny6clr<rc paccMorpenrr pa6orbl pocczffcr<nx yqeH,brx, Ho .f,BHo FneAoorirr,olrrroe
B Hr,r MaHlre yAene Ho p a50ra*r sa1ly6 exnbrx r,rccJreA0n arene it.

2. llpta ilpoBeAeHlrv cepw 3Kc[epn,r\4eFrriur6Hr,rx r4ccJrr3AoB auvrit [o
i-l TentlTet-\q.I'\/la Lr D h^Dyrr n,3aMepy TeMrrepaTypbr B pa3Hbrx TorrK

TeM [ep aTypbr rroBepxHocTr4 rrpr4Hr4M€urLr

rroMo u{bro TepMo[ap, pacnono]r(eHHbrx

orHocp{:feJrbHo upuuarofi rry6uurr pac[onox eHI4fl roqeK KoHTpOnr.
3., B 4acceprar\vr4 rIpLIBeAeHa MareMar'r{ecKa.f, MoreJrb ,,urrrolr.,pelroca

B cblpbeBofi cvrecn' yqllTblBaroulefi oco6eHnocrl4 p€rcrrpeAeJreFrr4{ t*r.r.rflut)/prrbrx
noneii r| AByxMepuofi crrcreMe KoopALIHar, B TO BpeMr KaK pezlJrbrubre .l,po,qaa.",
[poreKaror B TpexMepHoM npoorpaHcrBe, [pr4 oror4 o6crosreJrbcrBe, He yr(i]33Hbr
KaKI'Ie Ao[IyqeHuq Swrru [pI4HqrbI B MoAentr v KaK c)Hr4 BJr?uro.r B Ko]FreqHoM HTore
Ha TOr{HOCTb pacqeTol3.

4. B pa6o're orpa)KeHo [oJro)KeHae o colipaqeH'r4 3arpar Ha
3HepfeTr,rqecKrre pecypcbr B paMKax peanri3ar\r4u;"

TerJloBo,ro eo:4eficr+r4r Ha cbrpbeByro cMecb, Ho H,e

rapaM erpbr oKoHoMa.recxofi eSQexruBHocrpr.

TexHOJIO|I4II t(HK[I4qeCKOfO

[pe![cTaBJreHb]r KoHKpeTrrbre



5. B 4ncceprar{HoHHofi pa6ore cneAoBarro yKalarb rrporpaMyHbre KoAbr
aff 3llM, pa:pa6or,aHHbre aBropoM.

6. llocle pfl4;a ypavueuuir Her orrvcar:wrs. o6 qecKr4x
BeJlzttdltrH, Koropble [c[orlb3oBaJlI4cb B ypaBHeHLLrrx 1.3! ',2-r.55,
I.66-1.69. fut y4o6crna Bocrpv{ ru_,r raus,oprr,raqr (5rrlo
[peAyoMorperb orAeJrbHbtit tltcr, B KoropoM AaHbr cBer rs Bcex
lpurrrrbrx o6osHa're:rzrft 

"

7 ' Ka'recrno HeKoropblx IIJIJII.' 
'.pa\uitt, 

[pprBeAeHHbrx B ilrgaelJTi'r\ur4
(Haupz.vrep, puc. l.l3) flBHo A€ureKo o
rupnrllou, ilpv croJrb HeBBTcoKOM Kaq
[noxo qr,ITaeMo.

vKasaHHrle 3a'MeqaHl'rq Ete cHIDKaror rleHHoorb z o6rqyro froJroxr4'.eJlbHyro
oIIeHKy Azccepraqzounofi pa6orrr, He BJIa-flIol Ha ocHoBHbre *rJu.aro"r*- 

"[paKTI4qeCK]Ie pe3-rnbrarbl 14 He 3arpafr,IBator ocHoBHbrx uolox<euzft.
BbIHECEHHbIX COZCKATENCM HA 3AIUI.ITY.

3arcnrcqeHue

f,luccepragux npeAcraBJrf,er co6ofi 3?BOprrreHHyro Htryrlso_
rna-nlr$zKalll4oHHyro pa6ory Ha aKryanbHyro reMy, BbrnoJrHeHHyro aBTopoM Ha
AOCT€LTOI{HO BEICOI(OM HAYqT{OM V MCTOAHIICCKOM YPOBHE. PCCY.Nr,rArrT,
[oflyr{eHHble AIzccepraHTOM a I43JroxeHHbIe B pa6ore, <l6la21aror. Hay.{Hoff
nosu:ruoft lr I,rMeror [paKTr4qecKyro 3Haq rMocrb.

I4sroxeuHrre aBTopaMI4 pe3ynbrarbr [rccJrc)AoBttHli,fl, rr;erecbq6pa:rHo
BHeAp'S]tb B [pI'IKnaAHbIX rlpofpaMMHbrx rraKerax AJr.s MoAenr{poBaHWfl rrp0qeocoB
repMrlqecxofr o6pa6orrcu rpl4 ullou3BoAcrBe rreHocteK.na. ,Anropy peKoMpHrtyerc,
[poAOn'KI'ITb pa6oty, KaK rro coBeplxeHcrBoBaHLrxl rTpeAno)Kenuoft
MareN[a:fuI'Iecxofi MOA€JII4' TaK I4 rlo ee [pl4MeHeHhro I{e roJIbKo A.1fl TexHo.[ot,r4[I
flpoll3BoAcTBa rIeI{ocTeKJra, Ho Lr lrrf- Apyflax [oplrcTblx MaTppr4aJroB.
MarelvraruqecKar MOAenb MoxeT rrpLr
<AftCa3nr fnacc Ka,ryra>>, OOO <Xz
P'.ne [rayqHo-r{ccneAo BareJrbcKr{x opfaH

[uccepralu4f, ITpeAcraBJr-fler co6oft 3aBeprxer{Hoe HayqHoe rdccJreAoB aH'4e.
BbrrIo"lIFIeHHoe aBTopoM caMocroqreJlbHo v Ha Br,Icol(oM ypotEHe. tr] uefi
coAep'Kr{Tc{ MareMalr,rqecKoe orrr4caHr,re [pouec0a Teprvr14r1ssL.,- odpa60:rxz
crtprenofr cMecl4 w orrrI4MI'I3aIrIaI4 TexHonon[rr4 rrpor.r3BoAcrBa [eHocreK:Jra.
KOTOPOE HMEET I]A)KHOE :]HAI{EHI,IE ANfl ]IIPOEK]]NPOBAHU'I 

PE;)KIIMOBTepMorD6pa6orrz Ha pa3naqHblx erarlax [poqecca [poz3Bol{crBa [er{ocreKJra.
'llolyvenurte aBTopoM BbrBoAbr AocraroErHo o6ocnoearrHbr. Pa6ora

orBeqeter rpe6oeauHq\a lloro)KeHI4f, o nopf,AKe rrplzcy)K Aerrr4fl yqeFr[,rx creueueft,
IPCAb'{B.IIf,CMbIX K KA]FIAIIAATCKPIM AI{CCCPTAIIHqM, A EC AB'rOP HNXMruON CEPTCfi
Hprroraenzq 3acnylrcrrBaer ilpr4cyxA eHLrfl )rq€,Hofi cre[eHa uufron*u.u



afpefarbr 14

orsrrs Ha Ar4C'eprarllrrc yrBepxAeH HA 3ace*aHr4u r<aQre4pir
< c r p o' l'eJrbHbre KoHcrpyK rr^r4>> of E o y B o <BrraALr Mr4 p c K"r .o rya*.;;#i;
yHl4rBepczrer LrMeHtr4 Alexcau4pa fpzropre Br4eta v Hzrorarr fpnl."pr*BLrqa

)\a).

Org r,rs rloAroroBr4Jra :

3aa. rca$eApofi

< Crp oureJrb Hbre KoHcrpyK rlLrr4>, Bnf V,

HavuenoBaHrre opraHLr3ar{uu B coorBerc rBnr4 c ycraBoM: @eAepiuruoe
rocyAapcrBeHHoe 6rorNernoe o6pa^:orareJrbHolo yrrpexAeHf{fi B6rcrrrero

:4"t"::::::^:" ._-Y1\*:"0""":, 
rocyAap*ne'nsrfi .FHr^Bepcnrer r.rMeHr'

Arercau4pa fpraropbeBl'Iqa 14 llzrora-f, fpzropre Br4qa Crorr"rou,un^, fn"i"i.A4pec: 600000, r. Bra4uuzp, yn. fopnroro, 87. 'rer,: +7 (4gi) of;-;;;',
47 -98- lA, 47 -7 6-63 ; e-mail: rsi3 (Email.ru.

TexHuqecKr4x HayK rro c[e]qrr€rJrbHocrLr 05.02.13 Maruzunr.
rrpo tleccbr (crpozlelrcrno).

Cneuana I,feaHoBua

Poulzua.


