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Scanona Hetprara PYruenuua

Ha reMy: (@u3r.rKo-xr4Mt4qecKue cBoficrBa aJIroMlIHLIeBoro crrJlaBa AX2.18 c

peAKo3eMeJrbHbrMr{ MeTaJrJraMI{ IIepI4eBOft uo4rpynnbD)r npeAcTaBJIeHHyIo Ha

cor4cKaHr{e yr€nofi crerreHr{ KaHALrAara xuMutlecKlitx HayK rlo cneIIIzEuIbHocrLI

1.4.4 - @prgu.{ecK€tt xr4Mut (xtttrtuqecKlle HayK[)

Arrya.nrHocrb reMbl Arlcceprallun.
B nocneAHLre roAbr r4HTepec K co3AaHI{Io HoBbIX KoHcTpyKIILIoHHbIX Mare-

pHaJroB, o6naAaroqnx noBbrrrreHHbrMll 3KcrIJryaraIIlIoHHbIMI{ xapaKTepLIcr[KaMLI

no cpaBHeHlrro c TpaALrULroHHbrMr{ MarepI4aJIaMu, Bo3pacraeT. Orcro4a, pa3pa-

6orr<a r4 rr3yqeHrre cBoficrB HoBbrx €lJIIoMlIHkIeBbIX cnJIaBoB c YracrvreM M€uIopI3y-

qeHHbrx Jrerupyroqr{x r uo4ra$uqupyrcq}Ix Ao6aBoK yctofi-uunbx K arpecc}IB-

HbrM cpeAaM, fBJltercs BecbMa aKTy€uIbHOfi SaAa'reft.

AnrouznueBo-xeJre3oBbre crrJraBbl, a B oco6enHocrtl vx 6oree cJIoxHbIe

pzBHoBr{AHocTr{, . AoTToJIHLITeJIbHO rvlo4u$nqLIpoBaHHble peAKo3eMeJIbHbIMI4

Mer€urJIaME, rBJulrorct Hal{6oJree paclpocrpaHeHHblM?I aJrroMrIHLIeBbIMIl

cnJraBaMn. 3rn cruraBbr rrprpoKo npl4MeHtlorc;t noqrI4 Bo Bcex orpacJux

IIpOMbIIIIeHHOCTTiI, OCO6eHHO B MaIIII4HOCTpOeHUI{, ABLIAuJ/iI4 14 XI{M[qeCKOft

TexHoJIorlIz. A-rnour.rHl4eBo-xeJle3oBble crrJIaBbI B coorBercrBlla c rexHoJlo.n{efi

Lr3roroBJre1vrt.rrBJrrrorcfl JrraTefiHbIMLI cnJIaBauN. 3tz cnJraBbl o6na4ator xoporuefi
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TenJIo - r{ gneKTponpoBoAHocTbro, BbIcoKrIM[ MexaHI{qecKLTMI4 vr nvTeirHbrMLI

cBoficTBaMr{, Koppo3r4oHHofi cTofiKocTbro. AaHHbIe cnJIaBbI, KaK LI ApyfkTe cIIJIaBbI'

coAepxaT rrplrMecv, KoTopbre .{ocTaToqHo oLIJIbHO BJII/uIroT Ha cBoficTBa. XeJIe3o

flBJr.rrercf, rrocrof,HHofi npuuecbro B grl{x crIJIaBax, rrosToMy Bce aHaIII43kTpyeMbIe

cocraBbr coAepx(ar AaHHbrfi MeraJrJr. Sror MeTaJIJI LIHorIa BBoAtr Ans yry'IrreHl4t

TeXHoJIOII{qHOCTn CIIJIaBOB, HO npu 9TOM OH yXyAIXaeT TeIIJIO- n
gJreKTpo[poBoAHocrb, MexaHr{rlecKl{e csofictsa, cHpDKaer rIJIacrLIrIHocrb vr

nopkrcTocrb crrJIaBoB.

PeqeHsupyeM€ur pa6ora [ocBrrrleHar4ccne1oBaHllro Blrvrfl:uvrfl' Ao6anor lan-

TaHOM, IIepkIeM, IIp€BeoALIMOM, HeOAI4MOM, CA}'dAqLIeM, eBpOlpIeM u vTIpueM Ha

yAeJrbHyro renloeuxocrb r{ r{3MeHeHlrfi reprvro,4vHaMlrtlecrlx QyHxqnfi, anoAHoro

noBeneHarr rr KLTHeTLTKI{ oKplcJreltrfl, ctIJIaBoB (lanranoM, caMapvreu u enpouuevl)

nrrroMraHr{eBoro cnJraBa AX2.18 c IIeJIbIo oITLIMIa3aIILII{ krx onrllM€ulbHoro

cocraBa.

O6r,ervr u crpyrcTypa Arlcceprallur.
[raccepraqrroHHEur pa6ora cocror{T u3 BBeAeHI4rI, o6sopa JILITeparypbI,

gKcrrepuMeHT€urbHoit uacru, pe3yJrbraroB lI nx o6cyN4entrfl' BbIBoA Lt crlllcKa

qurrapyerraofi Jlzreparypbl. fiucceptagux osoprralena B COOTBETCTBLIW C

peKoMeHAarJnflMvr BAK MsnucrepcrBo HayKLI 14 Bblcrrlero o6pa:onaulu P@.

flpe4craureHbr o6o6ulenHue AaHHbIe pe3yJlbraroB 3KcrIeplIMeHToB vr I{x

o6cyx4enur. ,{uccepraqux B Aocraro.IHoti cTerIeHLI [po]IJIJIIocTplIpoBaHa

ra6rurqauu. Pa6ora H3JIoxeHa sa 179 cTpaHI{IIaX KoMnbIoTepHoIopr{cyHKaMI{ lI
na6opa.

,{uccepraquon:nafl, pa6ora 3aBepuaercs o6qzM}I BbIBoAaMr4 vr cnLIcKoM IIrI-

TnpoBaHHoLI JILITepaTypbI.

Ha u6o.iree Balr(HbrMrr pe3yJrbraraM r{ AllccepraIluoHnofi pa6orrr ScaHosa

H.P., o 6 ecue.{nBaroull4e H o B rI3Hy rI ccJr eAoB al|Iuir tBfl-srorct :

Ha ocnose 3KcneplrMeHTzrJrbHbrx I4ccJIeA orlalnutrr aBTopoM ycraHoBJIeHbI oc-

HOBHbIe 3aKOHOMepHOCTTT r3MeHeHr{.'I TenJIoeMKocTLI kI TepMoAI4HaMI4CIeCKTX

Qynxuzfi €rJrroMlrHlreBoro crrJraBa A)K2.1,8 c P3M qepueaofi rloArpymlbr B 3aBtI-

cr4Mocrlr or KoJrnqecrBa vrogusnqvpyloulero KoMrIoHeHTa lI TeMrleparypbl. flora-
3aHO, qTO TeITJTOeMKOCTb, 3HT€UrbrrH-rr r{ 3HTpoflufl. ELIIoMI{HLIeBO|O CnJIaBa AX2.18

c P3M qepueaofi rroArpynrbr c pocroM reMrreparypbl pacryr, a sHeprl4t lu66ca
cHulKaercs. BrrssreHo, qro cKopocrb oKIlcJreHI{t €uIIoMt4HI4eBoro crIJIaBa AX2.18

c P3M qepzenofi rroArpynrbr c pocroM reMrleparypbr B TBepAoM cocrotHlrlt

pacrer. YcraHoereHo, arro oKlrcJreHr{e €L[roMIrHI4eBoro crIJIaBa A)K2.18 c P3M

qepuenofi rlo.qrpynrtbr [oAquHrrercr 3aKoHy rnuep6onrr. florenqzocrarrlqecKl{M

MeToAoM B IIoTeHIII4oAuHaMkTqecKoM peXLIMe npLI CKopoCTI4 p€BBepTKLI
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rroregrlr{ErJra 2 ttlfi,lc ycraHoBneHo, rITo Ao6aeKIa peAKo3eMeJrbHblx Mer€uIJIoB B

rrpeAeJrax usyrenHofi KoHrIeHTparlur4 yBerLIqI,IBaIor cKopocrb Koppo3uIl4

r{cxoAHoro cnJraBa A}K2.18. llpz oroM, orMeqaerct cABI{r rIoreHIII{aJIon cno6o4-

nofi Koppo3pru, rrkrrwrHroo6pasoBanurfl" u perraccllBar\un ucxoAHoro cIrJIaBa

AX2.18 a orpzrlareJrbHoM Ha[paBJreHurir ocl{ opAllnar. llpz nepexoAe or c[JIaBoB

c JraHTaHoM K crrJraBaM c eBporrneM na6nroAaercfl pocr cKopocrl'I Koppo3l4n.

IlpanrnvecKafl 3HarluMocrb HccJreAoBaHrlfl .

BrruonneHHbre LlccJreAoBalufl. no3BoJII4JrIl ycraHoBI4Tb, r{To Ao6aBKLI or-

AeJrbHbrx P3M HecKoJrbKo yBeirrrqrrBaror cKopocrb Koppo3llu ucxoAHoro €uIIoMH-

Hr{eBoro c11JraBa A]K2.18. llpu oroM, ycrofiunnocrb crIJIaBoB K oKLIcJIeHI{ro Ilpll

BbrcoKr.rx reMrreparypax pacrer. BrruolHeHHble IlccJleAoBalufi rIo3BoJrI{JIN noAo6-

parb KoHIIeHrpaIIuu l,rogusuqrpyroIqrx Ao6ason (P3M qepnenoft uo4rpynuu)

Ans noBbrrrre16s. ycrofiqLrBocrlr r{cxoAHoro crIJIaBa A}K2.18 r BblcoKoreMrlepa-

TypHoMy oKEcJIeHI4IO.

Hay.1rufi nrc.naA corrcKareJrf B perueHnrl HayqHofi saAarl[ cocrorlT B

cJreAyIouIeM:

- no pe3yJrbraraM r{ccJreAoBarrwit orry6nzrcoBaHo 18 nayrnsrx pa6or, wz ttttx 5

c-tarefi, B perleH3r4pyeMbrx xrypHaJrax, peKoMeHAyeMbIX BAK MprnzcrepcrBa BbIc-

nrero o6pasonauqrfl, 14 HayKrir Poccuftcrofi @e4epa\urr u 13 crarei4 B Marepu€IJlax

MexlyHap oAHbrx Ia pecuy6JII{KaHcKI{x ronQ ep eHIII4fi .

BrrruezsloxeHHoe rro3BoJrrer KoHcrarllpoBarb AocraroqHo BblcoKr4r4 ypo'

BeHb anpo6aquv nncceprarlrroHHoro rrccJle[oBanufl,. Marepual A]Icceprallnv ilo-

IIaIIHO II ilOCJIEAOBATEJIbHO KI3JIO}KCH, XOPOIIO ?INJIIOCTPI{POBAH, BbIBOAbI TIPEAEJIbHO

o6ocnonanrr.

O6ocHoBaHHocTb II AocToBepHocTb ocHoBHbIx pe3yJIbTaToB

Arrcceprarluonnofi Pa6oru.
BsrAsraraeMbre Ha 3arqury Haf{HbIe rroJroxenvrfl. LI pe3yJlbrarbl o6yclon-

JreHbr KoppeKTHocrbro rrpLTMeHteMbIX n pa6ore Suazro-xPIMrIrIecKI4x MeroAoB rrc-

cleAonasufi; r4crroJrb3oBaH[eM arrecroBaHHoro o6opy,uonanr4fl., o6ecne'IuBaro-

rrlero Aocraroqnufi yponeHb HaAexHocrLI pe3ynbraroB; KoMTIJIeKCHbIM npkTMeHe-

Hr4eM B3ar{MoAorroJrrrrrrorlr4x r{3MepLITeJrbHbx MeroAoB; HcloJIb3oBaHI{eM 3TaJIOH-

uux o6pasrloB; corJracoBaHHocrbro pacqerHbrx I4 sKcrIepIaMeHT€uIbHbIx AaHHbrx,

cxoAr{Mocrbro pe3yJrbraroB r{ccJreAoBa:auit, [poBoAI{MbIX B fla6oparopHblx ycJlo-

B1rflx; ny6mxaq1rflMu B perleH3rlpyeMbrx x(ypHaJlax; o6cyx4eHlleM ocHoBHbIX pe-

3ynbraroB Ha pa3nEqHbIX Haf{nux ron$epenlll{flx.

CoopnrylprpoBaHHbre cordcKareJreM BbIBoAbI JIornrIHo ocHoBblB€uorcfl Ha

nplrBeAeHHbrx B ALICCepTaIIVU lruTeparypHblx

Hbrx LIccJle.{oeaHufi.

AaHHIIX rI pe3yJlbrarax co6crnen-



HecrraOrps. Ha OqeBuAHbre AocTI{xteHI4s., pa6Ora He JII{IIIeHa HeAOcTaTKoB, K

qucny KoTopbIX MOXTHO OTHeCTI{:

1. B pa6ore He o6ocHosaHHo, norreMy LTMeHHO B I{cxoAHoM cnJIaBe 6rrlo [pl4Hsro

2.18% xeresa?

2. Bnu4y rofo, arro aBTopoM He rrpoBeAeHbl LIccJIeAoBaHLrfl. Ml{KpocrpyKTypbl

crrJraBoB, KaK pe3ynbrar, B pa6ore He 4a6rcx o6trcuenne lI3MeHeHLItM

repMoALTHaMI4qecKI{x QyHrqufi cnrasos.

3. He fcHo HacKoJrbKo rrrlareJrbHo roroBl4irllcb o6pa:qu cnJraBoB, c I4cnoJlb3oBa-

HlreM uo4uQnqxpyroqux 4o6anor, 14 Ll3fraJlacb lrr4 paBHoMepnocrb pac-

rrpeAeJreHr4f rvro4rasraqgpyroqux Ao6anor no o6reuy o6pa.rqa (oco6enHo

frr{TbrBa.f,, rrro Macca o6pasqa He BbrcoKa, a Macca rvro4n0uq[pyrcqefi Ao6asrz

6wtra Ha ypoBHe rbrcrrrHrrx Aonefi Yo), r.rc. paBHoMepHocrb 6yaer cyqecrBeHHo

BJI?I{Tb HA BCE II3YTIACMbIC IIOK€BATEJII{.

4.fiuccepTarlrroHHafl pa6ora MecTaMra He JII4IITeHa oTAenbHbIX rpaMMaTllqecKnx I4

cTvrIIkIcTuqecKI,IX ourz6ox (nanpunrep, cTp.: 15; 22; 53 n r.A.) Or4enrHrre

ccbrJrKpr Ha Jrr4Teparypy B cnLrcKe n o$oprvrnonnu He rlo rpe6onanzsNa fOCTa.

5. Anropou He rrpoBeAeHo LrccJreAoBaEvre oKI{cJIeHLIfl crIJraBoB B xflrAKoM

cocTogHl{I{, xOTt I{3rreHHbre cIIJIaBbI noAJIex{aT III/{ nJIaBKe tI

rr,ro4uouquponanuto?

O.uHaro grrr 3aMerra1vrfl.He cHuxarot o6qefi IIeHHocTLI kI Ba)KHocru pa6orrr.

PercouenAallrrn lto ncrroJrb3oBaHrlro pesyJrbraroB rrccJreAoBaHrlfl .

Pesynsrarrr l4ccne,{oBanvIfl., npuneg€Hnrre B Al4ccepTalluosuofi pa6ore

3canoea H.P. rvroryr 6rrrr ucrroJrb3oBaHbr rlpeArlpruTr4nMvr [oABeAoMcrBeHHbIM]I

MusucrepcrBy rrpoMbrrxJreHHocrr4 lr HoBbrx rexnolorufi Pecny6mlxu

Ta4NnrucraH, focy4apcrBeHHbrM )nrpexAeHkIeM <Ileurp LIccJreAoBaHvrfl'

r{HHoBaI{uoHHbIX TexHoJroruw) rlpu HAH TaAxur<ucTa:aa>>) BY3-an'rz

MeTaJlnyprl{qecKoro rI xI4 Mrlqe cKoro upo Qznefi n yre6Hrrx upoqeccax.

3arcmo.reHne.

,,{uccepralllioHHat pa6ora 3canosa Hetuara Py:uenuua Ha TeMy:

<<@rnsnKo-xlrMnrrecKrre csoficrsa aJIIoMtIH]IeBoro crlJraBa AX2.18 c

pelKo3eMeJrbHbrMr{ MeraJrJraM}r qepIEenofi rloArpynnbD)r npeAcraBJleHr{ylo Ha

co[cKaHkTe yq€uofi crerreHrr KaHAr{Aara xI4MLIqecKI4x HayK no cneq}I€ulbHocrl4

1.4.4 - @zgraqecKafl. xvrutrs. coorBercrByer rpe6onanrasu <<fIoJIoxeHH.tt o [optrAKe

rplrcyxA envrfl, yrbuux crenenefi>, yrBepxAeHHoro BAK MranucrepcrBo laayKrr u

Bbrcllrero o6pasonanux Pocczficrofi @e.4epaqux, [peAstBJuIeMbIM K

Ar{cceprarluflM Ha cor{cKaHvre yrenofi cre[eHl{ KaHA?IAara HayK. Pesynlrarlr,

ony6ruanoBaHHbre B peUeH3lrpyeMbrx HafrHbIX x(ypHaJlax, B[oJIHe orpa)Karor

coAepxagze pa6oru. AnropeQepar coorBercrByer coAepx(aHllro Aucceprallllu.



Aerop AllccepTaIluoHnofi pa6orrr Scanos Heruar Pysrenzu - 3a

ycraHoBneHLIe 3aKOHOMepHOCTeI4 Lr3MeHeHI4I{ TepMOAIIHaMLIqeCKI{X,

KI4HETIIIECKI4X T4 AHO,IIHbIX CBOfiCTB €UIIOM}IHZEBOTO CIIJIABA AX2.18,

uro4n$uqr{poBaHHoro peAKo3eMeJrbHbrMI4 Mer€urJraMLI c ktcrloJrb3oBaHl4eM vrx Alrfl,

paspa6orr<u cocraBa HoBbrx crrJraBoB ycroft.ruBblx K Koppo3llu 3acJlyx{kIBaer

npr4cyxAeHus. yueHoft crerreHr{ KaHAuAara x[MuqecK?IX HayK rlo crrerll{€ulbHocrrl

1.4.4 - @ugu.recKafl xr4Mut (xuxtutlecKl,Ie nayxn).

Orgrre o6cyx4eH HA pacIxupeHHoM 3AAeA.aIlVrVr rca@e4pu

<O6qerexHr{qecKr4e A}rcrlr{rrnrlHbr u MaIrIHHoBeAeHkIrD) TaAxuxcKoro

rocyAapcrBeHHoro rreAaforr4rrecKoro yuI4Bepcurera uM. C. Aianu, lporoKon J\b10a

or <<13>> urons 2023 r.

llpe4ce4arenn,

3aBeAyrouefi r<a$egpofi <O6qerexHl4qecKre

AHCUHNJILIHbI LI MAIIII{HOB E AEIILTI>>

T|ITY urvr. C. Airuu,
KaHAr4AaT XUIMLITIeCKI{X HayK

Cexperapr,

Sxcuepr, Ka:n4krAar rexHl{qecKux HayK
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