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ool.IluanbHoro onnoHeHTa Ha Ar.tcceprarlHro no cneqxaJrbHocrr.l

2.6.1 - Mera.n,rone,qeHr.re r{ TepMr.rqecrar o6pa6mra ueraJuoB r,r crrJrlBoB

Ha coucKaHr,re ) IeHot crerreHH lor(Iopa rexHlrqecKrrx Halx

Illa6yporofi Hara,ruH A,reKcanApoeHr,r

ua reuy: <Hayruo-TexHoJrorrrqecKr,re ocnoau repuoAra$$y:r.ronnoro

xpoMr.rpoBaHr,rJr KoHcrpyKrlr.roHHbrx cra:reft c Ao6asKaMr.r 3Mr.rrrepoB B

Hacbrruiuouyro cMecb)

Axrya,rr,nocrs reMbr uccreAoBaHxs

Tepnro4ur[$ysuouHoe xpoMr.rpoBaHu e (T[X) xrn.aerc.r oaHr.rM r.t3 uar.r6o:ree

:QQerl.rannx MeroAoB rroBepxHocrHoro y po.rHeHrr r(oHcrp',Kr1r.toHr{btx crarefi,

o6ecue.rusaroruuM BbrcoK),To r{oppo3rzoHHyro crofirocru, xaponpoqHocrb r{

r.r3HococrotKocrb Kpr.trruecKrrx y3JtoB Marxr.rHocrpoure;t noi, ueSrerasooofi u

agpoKocMriqecKot orpacJefi. Oaaaro rpaarrqrroHHrur TexEoJrorrl{ TAX

crar'rKrrBaerc{ c QyHAaMeHTarbHbrMr.t orpaHr.rqeHr,rfl]rz: nzsKofi glrr[@ysaoulrofi

Bbraep)KKax (4o 24 uacon). 3ro npriBoAur K neperpeBy ueralra, 4e$oprvraqlr.au

r, nAerfiril v BbrcoKr.rM 3Hepfo3arpmaM. Cyruecroyroulue ueroar,r umencuduraqlrr.r

.qlr$Qy:uouuHx npoqeccoB (ncenaorunxrqufi cnofi, CBg-uarper, lra41xquonnr,rfi

HarpeB ri 4p.) rpe6y,ror cJroxHoro aonoJrHr.rre:rr,Horo o6opyAorauun r.r BHerrrHero

lo,4Boaa 3Heprxx.

B orux ycloar.ux pa:pa6orxa 3Hepro3KoHoMHoro npoqecca TAX,

ocHoBaHHoro Ha yrrpaB:reHltr{ grlrxl'rqeii cll:rofi 4r.rt[$y:ulr 3a cqer BHyrpeHHrrx

Qu3v Ko-xr.rMn.recKr4 x npoqeccoB B caMofi Hachrua$qei cuecr,r, npe,{craBJurer

co6oii ar<rya.nruyo Hayquo-TexHuqecKyro 3aAaqy. firzccepnaqr.rouuan pa6ora

H.A. Illa6yporofi nocBrrqeHa peueHvro 3Tofi 3aAasn nyreM Bbrrnrerlrr lr
ucno;rb3oBaHl.Ix arltenr.rr iepuo:Mliccr,loHHoro roKa, Bo3HrlKiuorlero B

[opouKoBbrx cMec{x npu HarpeBe, rrTo oTKpr,rBasT npnHqnnuiu]bHo HoBhre rryrr,r

cnoco6nocrrro xpoMa B

npoBeaeHr.rrr npoueccoB rrpu

)r(ene3oynrepolrzcThrx

BbICOKrrx reMneparypax

crna.nax, neo6xo.4rarr,rocrst6

(900-1 1 00'C) rr .trr'rr,rrerrbHbrx
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r.rHreHcri(Dr.rKauulr Afi$$y3uoHHoro MacconepeHoca 6ee upuueneulrx BHetrHrrx

ItcmqHIrKoB 3Hepruu.

06ruau xaparrepncrqKa arrccepraruoHHofi pa6oru

{ucceprauu.r o6reuou 362 crpanzuu cocror.rr H3 eeeaeurur, 6 uaa,

3aKlroqeHnr, cnlrcKa JruTep{rypn (345 ualruenoeauufi) ra 4 npruroNenlri. Pa6ora

r{JrJrrocrpr.rpoBaHa 116 pucynrarr,rlr lr 68 ra6:rzqarralt.

Bo rue4euau o6ocnorana arcya;rbHocrb, c$opuyrupoeanu rlerb r.r 3aAarru,

orlpeaeneHhr HaJ IH:UI IIOBI.I3Ha, TeopeTr.IqeCKaJI I{ npaKThqeoKtur 3HaqI,IMOCTb

pa6om.

lJ nepBox DraBe npoBeAen Kp[Tr4.]ecKI.It aHaJII,i3 coBpeMeHHbx rexHo.lorui

TIX u unorororr,rnoHerrrHofi 4rarf$yszonnoi MeralrJrr,Barluu. Armp cnpareanano

orMeqaer pa3po3HeHHocrb aaHHbrx ro napHoMy HacriqeHr,fio 3.[eMeHTaMr,r 4-ro

p.raa IICM n orcyfcrBr.re un{opuaquu 06 ycropeHrlu 4urptpy:ur.r :a cuer

BIr]"TpeHHLix 3Jrercpu.recKr.D. norefi B 3acunrax lpu o6rrvEoM nerrHoM HarpeBe.

Bropar r:rara locBrrueHa MarepI4aJIaM r4 MeroarrKaM npoBeAeHtJI

3KCneprlMer{ToB v aHaJIV3a [OryrreHHbrx aaHHbIX. AlI_s l{ccJleaoBar rr aBTopoM

6r,r:ru ur6pauu KoHc'rpyKrIr,roHHHe crann.{B}x uapox 35X2H3 u 40XH2MA;

Hacbluaroque cuecz 6rt:rlr KaK TpaAr4rrr.roHHofo cocraBa (cuecr, uera,r.:rr.ruecxr.rx

rropolxKoB lr KopyH,4a), TaK r{ c Ao6asr€Mr,r lpyrrlx oKcrlAoB. Arur oqenr<a

pa3MepoB $opv lrpyrourlrxcr norpurui rcnoJrb3oBarxcb cpeacrBa omlrqecKofi x

Sner[poHHoil uera.r.:rorpa<fuu. XuMuqecKuft cocraB MeraJrra 16lr,rgr,r

noBepxHocTI.I Ha pacTpoBoM SnercpoHHoM MLIKpocKoIIe, ocHaIIIeHHoM npr.rcTaBxofr

aJrs MPCA. ,{:rr onpegereau.a MexaHriqecKr.rx cnoficre npoao,{lr:roc; h3MepeHve

Mr4KporBepAocflr. Bo Bcex uccJreaoBaur.rrx [pnMeHr;rocb coBpeMeHHoe

ooopyaoBaHr.re.

B rperreft rnaBe npeAcraBtreHr,r pe3ynhrarbr no ABf<roMnoHeHTHoMy

repuolr.rQQy:r.rouuoMy xpoMrrpoBanuro cra:lrl 35X2H3 B Hacbnuar)rqux cMec.sx c

ao6asraN{ri MeraJrruqecKrlx r{oMrroHeHToB (Cr-V, Cr-Ni, Cr-Co, Cr-Mo, Cr-Mn,

Cr-W, Cr-Ti). Alrop ycranonin ooHoBHbrc 3aKoHoMepHoorr e,'rurr r.fl ao6aBor na

cocraB u pa3Mep IloKpr,rrllf,. Hanpuuep, vro xap6u4oo6pa3),Toq!te 3neMeHTbr-
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ao6aBKH (V Mo, W JloKaJrri3yroTct Bo BHeuHeM noKpErTr.rr.r> a He

KapbuAoo6pa3yrorere (Ni, Co) azrf@yngup]rcr B ocHoBy. Tar<Ne ycranon:reuo,

qm no cpaBHeHr.rn c oaHoKlMnoHeHTItbIM xpoMripoBaHneM npI-I BBeAeHLtlt

go6arxlr uenxercx pa3Mep KaK BHerrrHei '{acrr,r noh?brrr.rx, raK n guS$yruoHHoro

cloa. llox.a3ano, uro 4o6atxu W r.r Co nan6olee crr;rbHo r,BMeH{rcT sr!$ernrauufi

ro:QQuquenr 4ur[$y:lru xpoua a y-Sa:e.

9errepraa nraBa rBJurgrcr rleHTparlnofi B Teoperr.rqecroM ruane. Aarop

o6ocHosLIraer 3KCIrepriMeFTaJIbHO AOKa3bIBagT BO3HI.TKHOBeHHe

TepMo3MrzcclroHHoro roKa. Oco6oro snr,rMaHrllr 3acJryxr.rBaer pa:pa6orra

opv rnHanhHofi KoHcrpyKrlr4r.r rl3Meprire:rlnofi rveir<lt (:arqnrlesnoi laresrou P@

Na 2833171), no:gonunrreii BnepBr,re npoBoAr.trb. HenpepbrBHhri MoHr.rroprrHr

KrrHerIrKIt repMogMr.rccl{oHHoro roKa B noporxKoBblx cuecqx nacunnofi

nJrorHocrrl npn HarpeBe Ao 1050'C s oxrzcrr.rrertnoi arrlroc$epe neur.r. Couacno

rroJrfreHHbrM pe3yJrlTaraM, pa3Hocrb ineprr.rfi @epuu Mexry HacrrtrIaeMhrM

o6pa:qou (crnar ua ocrore Fe -11,i oB) u nopornKaMr.r xpoua./4o6alox

(ualplruep, Cr -6,92 sB) er,rsrnaer Kor{rarcHyro pa3Hocrb noreHrlrraroB.

O6paseu npno6peraer noJroxure:rrrrr,rfi sap.ag, qro Hanpalnrer rroroK

3MtlrupoBaHnbrx MeraJIJu4gecKr.rMLi I{ oKcr.rAHBIMI-l Ao6asxanau 3neKrpoHoB

(aHr.roHoB Kr{cjropoAa) K noBepxHocrr.r 4eranu. Err:rz uccJre,4oBaHbr SMr.rcc}roHHbre

xapaKTepr,rcTl-tKr4 Hacbrrqarorllix cMecet c oKcrtAHbIMI,I I,I MeriurjrrrqecKlrMn

ao6agxaMz. C nouourro ueroga Eorca-Yr.r:rcoHa aBTop ManeMarrlqecKr,r onlrcaur

B3alrMoAetcrBl-te KoMnoHeHToB cMecr4, AoKa3aB, qro 3MlrccllolrHtur cloco6nocrr

uuoroxounonenrsofi cMecr.r He tBlltercrl a,[4fiTI,IBHoft- Vcranos,'Ieua nrzneftnag

3aB[crrMocrr, ruy6rnrr c;roa m criJrbr roKa: L:26,23I + 15 (3a 1 q) z L: i37 I +

17 (2a24 u).

B rurrofi DraBe pe3yl6TaTr,r SKCnepI-iMer{ToB IIO

repuoauQ$yeuounouy C OKCXAHI,I MI,T arlropQnuura

rt

npeacTaBJeHbr

-\poMr4poBarrv ro

noJrynpoBoAHr.iK:rMu (uee:rurou CaWOa, cepneHTHnou Mg3Si2O7, rrreHHoHrzroM

y-2 CaO SiO2 z ap.) r raudcme go6aeorc-our.rrrefor n nacurqaroqyro cuecr.
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llo:ryrennrre pe3ynbrarbr cBr4aere.rrbcrByror 06 rrHTeHcu(b[Kartruu npoqeccoB

HacbnueHur B npr{cyrcrrlru :rlrx 4o6aror<.

B uecrofi rJraBe npr4Boa{rcr pe3ynbrarbr 3KcnepnMeHToB rro

repuo4uQQy:uounouy xpoMltpoBaHulo c I4cnoJlb3oBaHrreM KJ,MyntTriBHbrx

peueTOK, KOHCTpyKIIUTI KOTOpbIX OLIJIa [peAJIO)I(eHa B maBe +, TeXHOJIOTI4'

xpoMLIpoBaHI-tt c I{cnoJIb3oBaHI.Ie TaKIrx pell]emK Taxxe 3anareHmBana. Pelrernu

npeacraBJrrror co6oi nep$opupoBaHHbre Jrrrcrbr r.r: Ni, Mo, Ta, Co c

KoHr4gecKl4Ml-r orsepcrnrun. flpt-t I4cfloJlbioBaHll-i peueroK He roJtbKo

yBerriquBaercr a 1,2-1,8 pa:a rny6una gr,rSt[ytuonnoro

o6ecnequgaetc-t aonoJIHI{TeJIbHoe MlrKporefllpoBallle IroBepxHocrl4 3JIeMeIrmM

perxeT(u.

nocroeepnocrt reope r ll9ecKn\ norot(eHuii

,{ocrorepuocrr pe3yJrbraroB noaTBepx,{aeTct I{cIIoJIb3oBaHHeM

Qyuganrenra:m*,rx no:roNenlrfi Qu:lrxr.r roep4oro re:ra (nocry;rmr,r K. BarHepa,

TeopriJr KoHTaKrHofi pa3Hocrv umexqtaroa), a rarxe

MeroaoB l4ccJreAoBauux: P@A, P3M c EDS-auamsou,

4epaearorpa@uei. Teoperuuecxr.re pacqerbl

TeMlepadponpoBoaHocrb, 3neprur fr,r66ca o6pasonanrur rf a:) couacyrorcr c

3KcleDvMeHTaJIbHsIMIt,[aHHbrMu. Crarucurqecxaq o6oa6mrca

(nalnepr.ni Crrroaema u @uruepa n lI@3 23) noarBepx,{aer aAeKBarHocrb

noJr1rueHr{hrx MareMarlfiecKlrx Mo,qenefi. Pelyrrrarr,r nporJrlrr4 ycnerxHyro

anpo6aumo B npor{3BoacrBeHHbrx yc;loBurx (o veu clr.r4erarcroyer arr OOO

(BI4KA-IAJI)).

Hayvuax uonn:Ha pa6orr,r

1. Bnepoue 3Kcrrepr4MeHTaJrbHo o6napyNeuo r,r ea$r,rrcuponano

BO3HIIKHOBeHI-ie TepMOSMIrCCr{OHHO|O TOKa B ITOpOIIIKOBT,IX CMeCTX AJUr XTO Upr-r

HarpeBe, aoKa3aHo, qro ero pa6ora colr:ueprzrrra c pa6orofi KoHrreHTpaqrroHHoro

noJtt.

2. Vcrasor:renrr t""n"putyput Haq:ura repMo3Mrraaw Nrl Meriuuruqecxrrx

(800-850'C) u oxcr.r4unx (500-1000"C) Ao6aror<-our.rrrepoa.

cJror, Ho rr

KOMIUIeKCa COBpeMeHHbtX

MIIKPOI{HACHTIIPOB: IHCM,

(rerrronpoao4nocrl,

pe3yrbTaToB
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3. Br,Hs,rena nvHei4lren B3MMocBr3b Mexay crdroi TepMo3Mr{ccrroHHoro

rora r.r r:ry6rnoft 4u$Qyslronnoro c:ror xpoua.

4. Teoperuvecrr,r o6ocHoBaH I,r 3KcnepuMeHTiurbHo

ycKopeHns allQ$),:r.ru 3a crrer Bo3Hr{KHoBeHrr.rr

noreHuaalroB. o6yc,roareHHoI pa:lnvrev :neprufi

CIiCTCMH.

5. Pa3pa6oraH n 3a[areHToBaH Meroa ynpaBneHrrt

@epruu xortrnonenron

TIOATBCPX,{EH MCXAHI,I3M

KoHTarcrHot pa3Hocrr-r

NOTOKAMI4 C NOMOIIIbIO

I\yl\,lyJltTI.lBHbIX peIIemK.

flpanru.recxar :na.lruocn pa6ou,r

Pa:pa6mana HoBaJr rexxoJrorr{a T,{X c ,qo6aBKaMr,I 3Ml.rrrepoB, He

cBoRcTBaMIt;

uccre.qoBaHLrq

Tpe6)mruar MoAepHu3arlxt neuHoro o6opyAogaHus. Texno:rorr,rs no3BoJurer

pacxoA aoporocmflqero r[eppoxpoua (sa

$a:sr ua oKcxnHHe rurrrepal) r
npeaoTBpaTI,tTL cneKar{ue 3acbrnKr,r. 3auarenrorauu I,nMepnTenbHat tqeftKa,

coKpafl{Tb BpeM.,I HacbIUIeHr-r{, cHrr3r{Tb

cqeT 3aMeHbl ,racr h MeTa,'r,'rrqecKoi

cnoco6 repuo4r,rrpr[y:r,rouuoro xpoMrrpoBar{ur c MeraJU]LrqecKI,IMn ao6asKaMu,

cnoco6 repuoglrQ$y:uonnoro xpoMr{poBaHr4r o orcuAnrruu .{o6asKal{I,r H cnoco6

npxMeHeHlr{ K}a,ryJr-rrriBHhrx perneroK- Pe:ylrrarn

yue6unfi npoqecc IOYpfY lr onpo6onanr,r

xpoMripoBaHr,IH BTyroK mnJIItBHbIX HacocoB.

Cooraer c raue r|acl|op ry HayqHoii cneunaflbHocr]r

,{nccepraurlr coorBsrcrByer nacnopry Ha1nrHofi cfteqltamnocru 2.6.1

Meraruroreaenue r.r repMrrqecKa;r o6pa6mxa MeraJUroB z curagos: n.1 I,I3)4{eHa

B3ar4MocBr3b xlrMltqecKoto u $a:oaoro cocraBoB IroKpbrrr.ri c trx uexaugqecruult

l1.l npOBe,{eHLI TeOpeTI'iqeCKxe I'I 3KCIIepItMeHT:llIbHbIe

Qasoarrx nperparuennfi rpll BHeITIHLIX Bo3,{eficrBl4f,x

(repuo:uuccuouuou no:re), n.4 - uccre,4osauo Bo3aeicrBlre repMo3MLIccIloHHr,Ix

ssireHr.ri Ha crpyrcr]?y z csoficraa cra,refi; n.6 ycoBeplxeHcrBoBaHa

TexHo.loft{r XTO sa cqer BBeaeHHt IMI{TrepoB t-t ucnoJrl3oBan[r KyMyJUITI-IBHLIX

peueToK.

uccne.{oBaHr.rt BHeApeHbr B

B IIPOMbIIIIJICHHOCTII NPU
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flo paOore ecrb cJreAFoqne BorIpocbt lr 3aMeqaHns:

I. B :ncnepmuenrax c BaEaAr.reM noKaiaHo, um uy6una ar,r$$y:nu Cr c

ao6aBKoi noporxKa V (15%) 6onrlre, veu c go6alrofi noporrrKa $epponauagllr

(5%). Ho B cnfrae c V crofi noryqasrc.r pbrxJrr,rM r{ nopr{crbrM. B m xe epeu.r,

ars npoMbrlureHHoro BHeApeHr4r BDKHa rre roJrbKo uy6r-rua, uo n cl torxHocrb, r,r

agresu.r. Kar arrop paru(lrpyeT 3Tu napaMerpbr npx orIeHKe (qenecooopa3HocTt)

ao6aBx[? flo KaKoMy Kpr.rrepno npfiHr{Maercr perreHr{e o nlr6ope go6arxr.r?

2. Karlru o6pasou arrop piB.{eJrrer rrcraa e$<!erra 3ee6era (repuo-3[C

[3-3a rpaJu.reHTa reuneparyp) r.r xomarnrofi pa3Hocrr,r norenqlra,'ror (u:-:a

pa3Hocrn 3Heprufi @epuu) n no:ur.rrnorenr,re uo,repaeuoro ror<a?

3. B uare 4.6 nprnreHeu ueroA Eorca-Yr.r:rcoHa AJrr ornrrMllsar1lru

oKcllaHbrx cuecefi. lloueuy 3Mr-iccuor{Htur cnoco6uocrs cMecl{ [IeeJ 4Ta 14

cepneHTl{Ha oKa3aJIacL Hr.DKe, qeM ,IHCTOrO tttee.t rTa, Xorn cepnenrun cau no ce6e

re,rrercr rNl LITTepol\4 ?

4. lloveuy B cucreMe Cr-W ronrtppau ue guQQyHgupyer B ocHoBHofi

MeraJUr, Ho npr.l 3mM :$Qexrueaui ro:tf r[r.rur.reur 4urprpy:uu xpoua r y-<[a:e

Bo3pacraer Ha ABa nop{am (Ao 1,93.10 '3 u'lc)?

5. Kax sruser BBeAeHrre o.-cra6r.lrlr:aropoo (V Uo, W" Ti) u y-

cra6lur.rsaropor (Ni, Mn) Ha KoHrreHTpaquro xpoMa Ha rpaHr.rrle BHerxHero

noKpbITI.It lI ocnoBHofo uera.n:ra? tr4 rar ero Mo)r€T cKa3blBarbct Ha

SKcr[rvaraurroHHblx csofi crBax,leranefi ?

6. flpu ao6aareHur.r Co e cr{ecb (mNe 201:o) ero gu$Q}':lrr B noA,'roxrKy He

na6,rro.4aerc.r. llpr,r orou pa6ora strxoaa Co nuxe, uev y Cr, r4 oH Aorxeu

ycrilrrrBarb 3Muccl,rrc. O6lacrrure, noveuy Co He Jrerlrpyer noBepxnocrb, xort

TepMoAuHaMuqecKrz oro rollroNno (pacrnopr.ruoct Co e Fe nncoxaa)?

7. lloveuy npr.r HcrroJrb3oBaHr{t4 K}T{ynrrr.rBHoi peurerrlr H3 Hr.rKeJr.rl

lporrcxoarrT MI{KpoJIetI4poDaHrie noBepxHocTLI HuKeIeM, xoTt B 3acr,rnKe HeT

loporur<a nurelr?

8.3aueqaulre *"u*"r t"pr""onoa"".
(3JleKrpo3Mrrccr4oHnr,ri :rwrea.renr> (z+) uo

Alrop r.rcnonl:yer repMuH

alaarorul:"r c 3aKoHoM (Dapager.
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Hacro,rrro KoppercrHo npI,IMeHeHI4e 3aKoHoB 3reKrpoJltt:a x rrepaoQasnrru

ropourorum cucreuau?

9. Brr noxa:rrsaere saBlrclrMocrl rny6rlnu glr$tpy:lrr.r m pa6oru ruxo,4a

Merarrrra Klaryn{rr.rBHofi perIrerKu. llplr uepexoae m Ni (4.5 eB) x Ti (3.95 oB)

r:ry6una pacrer OAnaxo uera.lr,rrr rrMeor pa3HFo xxMl,IqecKyrc aKflrBHocrb B

xlopupyroruefi aruocrpepe. Ti 6yaer aKflrBHo peaD{poraru c HCl, co:ganax

rasoo6pa:urre x.lroplrabr, qro Moxer lrcMeHvrb napqrraJllHoe aaBllelrue rr czrMy

KnHerr.rKy npoqecca. Pa6ora mxoaa 3aecb - He eaI,IHcrBeHHbIi napaMerp.

floueuy su He )Arr.rrhrBaere xI.IMI,IqecKoe rsanMoaeficrsae Meranna petrrerKl.{ c

ra:onofi cpeaofi?

3an rro.renue

B 4uccepraquouuofi pa6me Illa6ypoBofi Hara.' .IH AneKcaHApoBHbI BnepBble

Br,rrrBreHa r{ TeoperrrecKrz o6ocnosaHa npnpo,Ea ycKopeHlrt guQQy:uu npu T,{X

3a cqer BHyrpeHHIrx repMo3MriccrroHHbrx noml{oB. Patpa6orauurre rexHoJIoMlI,

KOHCTpyKUUI4 rr3MeprireJrhHbrx -rrqeeK I-I KyMJ4Itrr.rBHbIX perleToK riMeror Bbrcorglo

HayqH''ro u nparcraqecKylo qeHHocrb. Pa6ora ssrnonHeHa Ha BBIcoIoM

npot[eccuona.nrnoM ]poBHe lt rourocr ,c coorBercrByror rpe6oraunrr'l n. 9-14

llo.roNenr.rr o npucyxreHl]H ) IeHr,Ix creneHei, yrBepx.{eHHoro nocraHoBJIeHIreM

flpaelrrerrcrra P@ or 24.09.2013 r l.{!842, rpeA'ltBlrteMblM K AoKropcKI4M

ArcceprarlruM, a ee aBTop IJla6ypora H.A. sac:ryxltraer npucyrqeHltt }^leHofi

creneHlr aoKTopa rexHllqecKltx HayK no cneqrrturbnocru 2.6.1 - MeraJr,rogeAeHue

u reDMr,rqecKat o6Da6orxa uera:uor u cruraBoB

llpo$eccop rarpegpbr (MareprianoBeaeHr-Ie

u 6roue.aauuHcrar IiHXeHepht ))

r{Hcrr4TyTa MaIrrI,lHOCTpOeHr.rJr, MarepnaJloBeaeHri,r

u rpaucnopra OI-EOY BO <Caparoecxri

rocyAapcrBeHHbri TexHu.recKut yHr4Bepcurer

flrlqxuase Ceprei .fl xoa:reer.rv

lrueuu f arapr,rna IO.A.>,

a.T.H., C.H.C.
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@eaepa:nRoe rocyaapcrBeHHoe 6ro,qxernoe o6paeonarelsnoe

Bbrcrxero o6paroeanur <Capamrcr<uft rocyAapcrBeHHBlfi

yHr.rBepcrlrer riMeHlr farapma IO.A.>

A4ec: 4 10054. r Caparou. y,'r. lo.iru.exlruecraa, 77.

TereQou: +7 (8452) 99-86-46.

Email: serg576l @yardex.ru

)^IpexleHrre

rexnuqecruft

-f, f[+rxu4:e Ceprefi 9ron.nenrv, corJraceH Ha aBToMaTIBI{poBaHHyIo

o6pa6mry ganunx, npuregbnnr,rx r omM AoKlruerrre

/lluqxua:e C.f,.

Iloanucr lluqxna:e C.9. :alepxro:
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