
OT3bIB

o SrzquanbHoro onnoHeHr a Ha Avrcceprarlr4oHnylo pa6ory 3urona Eaxru ep a

EaAaroszr{a Ha reMy: <<@usuKo-xrrMnqecrcue csoficrBa aJrroMrruueBbrx

crrJraBoB c sJreMeHTaMr.r II tr III rpy[r llepnolHqecrcofi ra6.nnqur>>,

rlpeAcraBreuHoft Ha cor4cKaHr4e yudHofi creneHu AoKTopa rexHr4rrecKr4x

HayK rro cneur4aJrbHocrr4 02.00.04 - @vsn.{eeKafl, xuwvrfl,

ArcryaJrbHocrb reMbr. Hapacraloutrafi r4HTepec r4ccneAoBareleft u [paKrr4-

KoB, Ilpo.aerse\,Irtft K aJrroMr4Huw 14 ero c[J]aBoe o6ycnoBJleH KoMrrJreKcorr rax Sra-

3I{KO-XI,IMI4r{eCKUX XapaKTepr4CTHK, yAOBneTBOpflrOrrIr4X TeXHOJrOfr,rqeCKr4X 14 3KC-

[nyaraIII4oHHbIX ycnonufi. llpu srou B HeKoropbrx arpeccr4BHbrx cpeAax aJrroMrr-

HI4eBbIe clJlaBbr rroABepxeHbr Koppo:lrei, Koropa{ [pr.rBoArrr K npexAeBpeMeH-

HoMy r43Hocy Aoporocrorurrx o6opyaon auufi. H KoHcrpyrqufi .

(Dyu4aueHTaJlbHoe uccneAoBaHve Srz:r,rxo-xt4MrrqecKr,rx ceoffcrs crrJraBoB

TaKI4e, KaK TepMI4rIeCKI4e,(.TepMO.qpIHaMI4rIeCKHe, MeXaHUr{eCKI4e, CTpyKTypa 14 KOp-

po3uouHaa ycrofi.ruBocrb, rrx r43MeHetlafl B 3aBprcr4Mocrr4 or rrplrpoAbr ocHoBHbrx

KoMrIoHeHToB cacreMbl lI nerapyrcunx Ao6aeoK, or cocraBa HMeer Ba)I(Hoe Hayr{-

Ho-npl,IKnarHoe 3HaqeHr,re. llonyveHHbre cBeAeHur rro3BoJrruor ycraHoBr4Tb 3aKo-

HOMepHOCTI4 I,I3MeHeHVfl, sTrrx BaXHbrX 3KC[nyararItrOHHbrX xapaKTepr4aTHK crrJra-

BoB, Koropble no3BoJlrror HayqHo o6ocHosaHHoMy uo46opy KoMrroHeHToB, ux co-

QTaBa, TexHoJIofHrIecKLIX ycnonrafi fionyqeHut cJroxHbrx MeraJIJruqecKLIX cIIJIaBoB

c 3apaHee 3aAaHHbIMH csoficrBaMu. Taxrae nccneAoBannfl, npHo6peraror oco6yro

aKTyaJIbHOCTb Anfl CnJIaBOB Ha OCHOBe aJrrOMr.rHVfl, B ABfl3Vr C nX IIUpOKT4M npr4Me-

HeHHeM. fraccepralluoHHat pa6ora 3ruosa E.E. uocerxleHa aKryaJrbHofi npoSne-

Me - I43yqeHuro KoMrIJIeKca Qnsuxo-xr4Mr.rqecxax ceoficrn 6zHapubrx 14 MHofo-

KoMtIoHeHTHbIX cIIJiaBoB €uIIoMr4HHf, c 3JreMeHTaMr4 II u III rpyfin nepr4oAnrrecrcofi

cncreMbr xnMuqecKr4x 3JreMeHToB 4.I,1. MeHAeneeBa.

Crpynrypa' coAep?KaHLIe u o6renr Ar.rcceprauuu. [ucceprar]r4oHHaq pa-

6ora 3ruoea F.E. HsroxeHa sa 275 crpaHr{uax KoMrrbrorepHoro ua6opa, r4irJrro-

crprrpoBasa 63 pI4cyHKaMV u ao1epxr4r 53 ra6tuLrl. Cocrour Lr3 BBeAeHHro rrflTr.{
rJIaB, 3aKJIIor{eHHt, BbIBoAoB Lr npr4noxeHug. ClucoK JII,ITeparypbI nrnro.{aer 176

6ra6ruorpa$uuecrux Har4MeHonaHufi .



Bo seeAeuuu o6ocHoBaHa aKTyanbHocrb reMrr z err6op o6rexra nccneAo-

BaHZ.s,, cSopnaynupoBaHbl Ilenb v 3ailatr4 Ar4ccepraqHouHofi pa6orrr, orpaxeHa

HayqHar 14 npaKTr4r{ecKar ee 3HaqHMocTb.

I{e.rr u H 3aAa q n uccJIeAoB auuit. l-{enrro uccne4oB awwit 6rrla ycraHoBneHue

MexaHlI3Ma I4 3aKoHoMepHocreff nslraeHeHufl Sra:zxo-xr4Mnr{ecKnx csoftcrn 6vrnap-

HbIX 14 MHofoKoMIIoHeHTHbrx crrJraBoB €urroMr4Hr4f, c 3JreMeHTaMH II ra III rpyrrn ne-

plloAl4qecxofi ra6nLIIIbI, otITI4MH3a\vrfl u paspa6orKa HoBbrx cocraBoB a[JraBoB.

Ans Aocu4xeHI4f, Irenn 6rtru rocraBJreHbr H perueHbr 7 za[a\ uccJreAoBaruufi.
' 

B uepnofi rJIaBe npoBeAeH nrrreparypnufi o6sop KacareJrbHo reopr{r4 14

TIpaKTTIKH npoqecca oKl4cJreHr.rf, aJtoMr,rHr4eBbrx cnJraBoB co BceMr4 ceiuefrcrsal4ra

xI,IMrItIecKI4x 3JIeMeHToB, oco6euuocrl4 ponll aJIroMr4HI4g B ilpo.f,Blretufl. pa3rl4r{Hbrx

BI4AoB aHaJIorI4I4 BHyrprI III rpyuurr. llpnneAeHbr cBeAeHr4.rr o Ar4arpaMMbr cocror-

Hvrfl ct{creM AI-P3M, Qrasnxo-xl4Mxr{ecKux vr repMoAr{HaMhr{ecKr.rx csoftcreax

cIIJIaBoB I,I I4HTepMeralJrr4rrecKprx coeAlrHeHwit (VIC), o6pa:yroquxcx B 3Tr4x cr4-

creMax. luccepraHToM cAenaHo o6ocHoeaHHoe 3aKnrorreHl4e o HeAocraror{Hocr}r

cne4euufi o6 oKncrqeMdc.ru, TepMHr{ecKHX vr repMoAr4HaMurrecKux ceoficrsax

c[JIaBoB aJIIoMI4HHI c 3JreMeHTaMH II a III rpy[[ nepr4oAurrecrofi ckrcreMbr 3ne-

MeHToB t.W. MeHqeleeBa, Koropbre [o3BoJrzrrvr 6u AocroBepHo ycraHoBr{Tb 3a-

KoHoMepHocrI4 rrx I43MeHe:nnfl. faHuoe 3aKJrroqeHr4e nocnyxr,rJro ocHoeofi AJrr Bbr-

6opa rIeJrH u 3a4aqv Aauuofi Aaccepraquonuofi paSoru.

Ocrall,uble rJIaBbI Anccepraurln rtocBqureHbr 3Kcrrepr4MeHTaJrbHoMy r4c-

cJIeAoBaHIaro $a^:oeblM cocraBJlrrourlM crrJraBoB, TepMr,rqecKr4M 14 TepMoAHH aMw-
qecKI4M ceoftcrnaM, 3JIeKTpoxI4MHr{ecKoMy IroBeAeHr4Io, Te[Jloduxocrn, oKncre-

unro 6uHapHbIX H MHoroKoMnoHeHTHbrx crrJraBoB aJtoM:alvrfl c 3JreMeHTavra II u III

fpyrn repr4oAr4r{ ecxofr c r4oreMbr 3JreMe HTo B n .14. Merinereeea.

Crenens o6ocHoeaHHocrlr Hayrrublx rloJroxreHufi , nutuoAoB r{ peKoMeH-

Aaunfio cQopmy.nupoBaHHbrx B Ar,rcceprarlrrn. Cnlanrr lonyrreHbr B BaKyyvuofi

IIeqH corIporHBJIeHI4t B cpeAe rrHeprHofo ra3a B KopyHAoBbrx rr.rfJrrx. Cocras

cIIJIaBoB nrt6paH Ha ocHoBe AtrarpaMMbr cocroflHtrfi cooreercrByloqr4x cucreM.

Pe:yntrarbl z3yrreHut 3JIeMeHTHoro cocraBa r4 crpyKTypbr cnJraBoB cr.rcrerr,r Al-

P3M, Koropble [oKa3blBaror I4AeHT[rrHocrb 3aAaHHbrx r4 [onyqeHHbrx cocraBoB

cIIJIaBoB v npeAcraBrtlorcq Sa:auz rBepAoro pacrBopa, 3BTeKTHKTT 14 BKnroq.eHwfl

r4HrepMeraJrJrzqecKofo coeAl/'HeHLr'_ (I,IMC). 3ru pesyJrbrarbr [onyrreHbr Ha co_



BpeMeHHoM cKaHl4pyroqeM oneKrpoHHoM MnKpocKorre - AIS2100 ra rpercraBne-

Hbr B BprAe QororpaSnpr MaKpocrpyKryp.

KnuerHra npoqecca oKI4cJIeHIar rndpAbrx H xHAKHX Mera-trJroB r4 cnJraBoB Ha

BO3AyXe l43yqeHa MeTOAOM TepMOfpaBlrMeTpr4H C HerrpepbrBHbrM B3Berur4BaHr4eM

o6pa:r1oe cnnaBoB rIpI4 onpeAen€nHofi TeM[eparype. hsrraeHeHr4e Maccbr r43Mepr-

Jlocb KareroMerpoM KM-8. Cocrae rpoAyKToB oKlroJreHru onpeAeJreHbr MeroAaMr4

I4K-cnexrpocKonnr4 n POA.

TepvroguHaMirqecKlle xapaKTepr4crr{Kr4 cnJraBoB * 3HTaJrbrrufr pacrBopeHnt

14'TeTIJIOeMKOCTb OnpeAeneHbr MeToAoM KanopvMeTpuu pacTBopeHufl, vr oxnalKAe-

nrax o6pa:qon. Ha ocHoBaHH:a nkrreparypHbrx AaHHbrx Anq HeKoropbrx I,IMC, o6-

pa3yloull4xcfl B HccJIeAOBaHHbIX Cr4CTeMaX, Ar,rCCepTaHTy yAanOCb O[peAenr4Tb vJru

yrotlHurb reMneparypbl IInaBJIeHT{.rr ncex IrIMC cucreu c rroMourbro rony3Mnr{pn-

qecKoro MeroAa. 3xcneplrueHTaJrbHbre vr pacu€rutre AaHHbre oSpa6orauu Ha

KoMnblorepe c rloMoulbto nporpalru MS Excel, npr4 cre[eHr4 AocroBepHocru

cBbrrrre 98%.

Slexrpoxl4Ml,IqecKlte I4ccneAo B ankrfl ctrJIaBoB €rJIloMI4HI,Ifl , Jrerr4poBaHHbIX

Zn, Cd, Ga u In npoee4eHbl noreHrlr4ocrarr4qecKuM MeroAoM (lII4-50-1,1) e no-

TeHIIHoAI4HaMLIT{ecKoM pex(r4Me co cKopocrbro pa3BeprKu 10 naB/c c BbrxoAoM Ha

rporpaMMaropoM IIP-8 r caMorl{cqa JIKA-4 e cpe4e 3o/o-soro pacrBopa 3neKrpo-

rrrra NaCl.

lrlccepraHry rIpI4MeHeHI4eM rxr4poKoro cneKTpa 3Kc[epHMeHTaJrbHbrx v

pacveruux MeTo.{oB I4ccJIeAOBaHr.rt yAanocb ycTaHoBI4Tb MeXaHI43M, KLIHeTI4T{e-

oKI4e H 3Heprernr{ecKne xapaKTepvc^tlrKvr [poqecca oKucJreHrrr 4nofrHrrx z rpoff-

HrIX crIJIaBoB aJIIoMwHlafl c 3neMeHraMr4 II u III rpynn [epr4oAnrrecrofi cr4creMbr

xI4MI'IqecKux 3JIeMeHToB. Cne4yer orMeruTb coorBercrBl4e I43MeHeHLr{ I43yr{eH-

urtx QusuKo-xnMI4qecKI,IX cnoficre c Ar4arpaMir,rofi coc'roflH:afl cucreM. Corlacuo

BbIBoAaM 3-5 saw6onblxyrc xrIMl4qecKyro, TepMnrreaKylo r4 TepMoAuHaMur{ecKyro

ycrofiunnocrb IaMeror llMC cocraBa AI2P3M.

Hayvuan HoBH3Ha H rrpaKT'qecKaq 3HaqnMocrs pa6orur:

Hosusua pa6orrr orIeBpIAHa, pa6ora r{Meer urrapoxnfi oxBar perxaeMbrx

npo6neira u o6texroB I4ccJleAosaHafi. lloerouy B ocHoBy pa6omr noJroxeH cepb-

esHrtfi $arrnuecxufi Marepl4an, coSpauurrft AuccepraHToM cr4creMarar{ecKr,r u
c$oplrynrapoBaHbr B Br4Ae Hr4xecrreAyrourux HayqHbrx noroxeunft :



BpeMeHHoM cKaHupyrouleM sneKrpoHHoM MuKpocKorle - AIS2100 H npeAcraBne-

Hbr B Br.lAe SororpaSnl4 MrlKpocrpyKryp.

Kuuerura npoqecca oKr4cJreHlrr rnep.Ablx I4 xI4AKI4x Mer€uIJIoB I4 crIJIaBoB Ha

BO3AyXe r43yqeHa MeTO,4oM TepMOfpaB[MeTpI,Iu c HeIIpepbIBHbIM B3BeIIII4BaHUeM

o6pa:qon crrJraBoB npr4 orrpeAen€HHofi reMreparype. I4sueHeHI'Ie Maccbl rl3Mept-

Jlocb KareroMerpoM KM-8. Cocrae npoAyKToB oKI4cJIeHI4fl onpeAeJIeHbI MeroAaMI4

I4K-cuexrpocKonuu u P@A.

Tepnro4HHaMr4LrecKr4e xapaKTepr4crr4Kr4 cnnaBoB - SHTaJIbrrLrfl, pacrBopeHafl

H'Te[JTOeMKOCTb OrrpeAeneHbr MeToAoM Kanopl4Merpnl,l pacrBopeHnfl. v oxnax(Ae-

rinx o6pa:qoe. Ha ocHoBaHr4u ilvreparypHblx AaHHrIX An.tI HeKoropblx I,IMC, o6-

pa3yroulr4xcf, B HccJreAoBaHHbrx clrcTeMax, AI,IccepTaHTy yAaJlocb onpeAenl4'tb ttilv

yrorrHr4Tb reMneparypbr nnaBrrenvrfl. ecex IrIMC cucreu c noMoulblo noJly3Mnplpu-

rrecKoro MeroAa. 3xcuepnueHTaJrbHbre v pacvdrHrte AaHHbIe o6pa6oraHlt Ha

KoMrrbroTepe c rroMoulbro nporpaivrm MS Excel, npu creIIeHIl AocTOBepHOCTH

cBbrrre 98%.

3lexrpoxuMuqeaKr,te l4ccneAoBaHr4r crIJIaBoB aJIIoMI4HHf,, nerHpoBaHHbIX

Zn, Cd, Ga u In npoee4eHbr noreHunocraraqecKuM MeroAoM GM-50-1,1) e no-

TeHrrr4oAlrHaMlrtrecKoM pe)Kr.rMe co cKopocrblo pasneprr<ra 10 naB/c c BbIXoAoM Ha

rpofpaMMaropoM IIP-8 u caMorncUa JIK[-4 n cpe4e 3o/o-soro pacrBopa 3JIeKrpo-

rrvra NaCl.

[r,rccepraHry npr4MeHeHHeM rur4poKoro cneKrpa 3KcnepHMeHTaJIbHbIX rr

pacu€ruux MeroAoB HccJreloBaHr4r yA€tirocb ycraHoBl4Tb MexaHI,I3M, Ktrnerl,Iqe-

cKr4e t{ 3Heprerrzr{eoKrze xapaKTepr,rcrr4Kr{ [poqecca oKucJIeHHs AsoftHnIx u rpofi-

Hbrx crrJraBoB aJuoMaHvrs. c DneMeHTaMlr II ra III rpyu[ ilepnoAl4rlecrofi cl4creMbl

xr4Mr4qecKux 3JreMeHToB. Cnelyer orMeruTb coorBercrBl4e Ir3MeHeHI4t pI3yrIeH-

urrx Sra:nKo-xnMr4r{ecKux csofrcra c AuarpaMuofi cocroflHvrfl, cl4creM. Couacuo

BbrBoAaM 3-5 wau6onbuyro xuMr4rreeKyro, TepMualecKylo 14 TepMoAI4HaMI4qeoKyro

ycroftuunocrb nMeror I4MC cocraBa AI2P3M.

HayuHan HoBr{3Ha r,r rrpaKTnqecKaq 3HaquMocrs padorut:

Hosusua pa6orrr oqeBr4AHa, pa6ora prMeer uruporuft oxBar peruaeMbrx

npo6nev u o6rexroB HccJre4onaHnfi. lloerovry B ocHoBy pa6oru rroJroxeH cepb-

esHrtfi Qaxru.recxufi uareprrarr, co6pauuufi 4uccepraHToM cr4creMarr4r{ecKr4 tI

c$opnaynnp oBaHbr B Br4Ae HnxecneAyrorqux HayrrHbrx noloxennfi :



1. VcraHoBJreHo, uro Sa:oerrfi cocraB crJIaBoB crlcreM Al-Ln (Ln-La, Ce,

Pr ra Nd) rpeAcraBJlter co5ofi reep.Urifi pacrBop o-Al + enr.(o-Al + Al'r Lnt).

2. llpoqeccbr oKl,rcJreHr4fl arrJraBoB r,r3yqeHHblx cl4creM B 3aBI4cHMocrH or

reMneparypbr 14 cocraBa [poreKaror rro Jrr4Heftno-napa6oru.{ecKoMy u napa6otu-

rrecKoMy 3aKouoMepHocrrrM. Cn,raesr I4M c II3M I4MeIor HaHMeHb[Jyro cKopocrb

oKr4cJreHr4r. [o6anxr4 JTaLITaI]oI4AoB B IlpeAenax 0,05o/o Macc. K aJIroMI4HpIro npXBo-

Ar4T K He3HaqurenbHoMy cHr4xeHnro ee oKI4cJIteMocrI4. llpra 6onee BbIcoKI4x KoH-

rleHTparlurx P3M sa6nrc.(aerc.fl c[1M6arsoe yBenI,IqeHI4e oKucJlteMocrl4 aJIrcM!{-

ur,rx. OnpeAeireHbr crcopocrb r.r sHepruq aKTuBarII4H npouecca oKucJlerrvrfl. H Bblf,B-

JreHbr BrrvflHwe rrpnpoAbr r{ coAepx{aHVfl nerl4pyrourax Ao6aeox P3M Ha HI4x.

3. Oupe4eneHbr 3HTa-rbrrufl pacrBopeHwfl, n o6pasoBaHvfl, TaKXe reMrepary-

pa rnaBne:nufl.I,IMC cucreM A1-P3M (P3M-La, Ce, Pr ra Nd) H ycraHoBneHbl 3a-

KoHoMepHocrt4 HX r{3Mer-r eHHfl B 3aBHcI,IMocTI4 or rlpl4poArr P3M I4 or cocraBa

I4MC c rpof,BneHrieM (rerpaA-3$Sexru. l{MC cocraBa AI2P3M flBn-f,erct rep-

Mr4r{ecKr4 u repMoAr4HaMr4qecxn salr6onee ycrofiquBblM coeAI4HeHI'IeM.

4. OnpeaeJrer{o 3uarreHne rerJroeMKocrl,I tr4M cucrer',r AI-P3M a ee 3aBr4cvr-

Mocrb or reMrreparypbr r.t cocraBa, a raKxe xoeQQrauHeHT TerJIoorAaqI4 I43yqeH-

nrrx I4MC.

5. lloxasaHo, rrro rroreHur{an Koppo3rzr4 aJIIoMI4HI4eBo-IIIIHKoBrIX c[JIaBoB

3Har-rl4TerbHo cMexraercfl B orpr4qarenbgylo o6racrr c Ao6anneHl4eM raJlIrvfl kr vH-

gut. llpw 3ToM sa6nroAaerc.fl 3Haql4Ter'rbr{oe yBen[qeHI{e nJlorHocrl4 ToKa Haqaro

uaaer4Bar\vv.

TeopernqecKafl v [paKTurrecKaq 3rraqnMocrb rloJryqeuHblx aBTopoM

pe3yJrbraroe. lloryqeHHbre Ar4cceprarfroM pe3ynbrarbl rlo orpeAeneuuro Qa:oeo-

ro cocraBa cnJIaBoB cI'IcreM AI-P3M, rto pl3yrleHuro KlrHerHKI'I npoqecca oKHcJIe-

:nufl 14 ponl4 orAerIbHbIX KoMIroHeHToB e 6nnapublx I,I rpofruux MeraJIJ'IHrIecKI,IX

c[rraBax Ha ocnoBe aJr]oN{Hrlvrfl, e yr{aarheM 3JIeMeHTos II, III rpyn[ [epnoAl4qe-

cxoft ra6luurr xr4Mr4qecKr,rx sJreMcr-rroB [.I4. MeHAeneeBa. O6o6rqdHHble pe3ynb-

Tarbr BHecJrr.r cyruecrBeuHrrfr BKJTaA B Teopr4ro u [paKTI{Ke Ilpoqecca oKI4cneHVf

cnJraBoB r,r3yrreHHbrx arrcreM. 3xcnepzMeHTaJrbHo ycraHoBJIeHo B3al4MooBrsr Sa-

3r4KO-XI4MI,IqeCKUX, TepMLIqeCK]4X 14 TepMOAr{HaMI4r{eCKHX XapaKTepHCTlIK CIIJIaBOB

H HHTepMeTaJrnr4AOB B rrCCreI(OBaFrFrbrX Cr{CTeMaX c cooTBeTcTByIoI{I4X AHafpaMM

cocToflHH.rI.

llolyueHubie cBeAelnvrfl, o repMur{ecKr4x r{ TepMoAI,IHaMur{ecKI4x xapaKTepl4-

crnKax crrJraBoB u IdMC B cr,rcreMax A1-P3M uonolHqr 6aHx repMoAI{HaMI4qe-



cKlrx BeJrHqliH xr4MHLrecKHX coe.anHeHnfi HoBbrMI4 AaHHrIMH. VcraHosJIeHHbIe 3a-

KoHoMepHocrH B l{3Meuenvrflx Su:lrr<o-xnMur{ecKr4x cgoficrB cIIJIaBoB aJItoMI'IHLIt,

nerupoBaHHbrMr4 3JreMeHTavu II, III rpyrn H JIaHTaHoHAoB rlo3BoJlsror Hayr{Ho

o6ocuoeaHHoMy non6opy KoMrIoHeFrroB B 3Tr{x crrcreMax, oIITTIMaJIbHIIX yclonuft

fionyLreHng crIJIaBorr c 3apaHee 3aAa[IHbtMa ceoftcrBaMl4.

Pa:pa6oraHFrbre aBTopoM Honbre c[JraBbr 3auI[[IeHbI rtqrblo MaJIbIMI4 nareH-

TaMr4 Pecny6nr,rru TaArxraKucraH. Flexoropue r,I3 HI4x BHeApeHbI B tIpoI43BoAcrBe B

KaqecTBe ToKocT,eMrrr4KoB n peKoMeHAoBalrbr KaK [poTeKTop Ant 3aIIIuTbI CTaJIb-

Hbrx KoHcrpyKuur{ H coopy)K ewwi'r.

Tenra uccneAoBatnfl BXoAr{T B pa3nr4qHbre rocyAapcrBeHHble lporpaMMbl B

o6racrlr HayKu H TexHr.rKra Pecny6JIrrKH TaA>xaxncraH.

OqeHna coAeplnarrufl  Alrccepra r lrr u, ed saneprueHHocru. [accepral]HoH-

nar pa6ora 3urosa Faxrnepa EaAaroerqa rBrflercf, 3aKoHt{eHHofr HayqHo-I4ccJIe-

.qoBareJrbcxofi pa6orofi, BbrrroJrHennoii ua BbrcoKoM 3KcrIepI4MeHTaJIbHoM [I Teope-

Tr4r-recKoM ypoBHrx. flonyveuFrbre 3Kcgepr.{MeHTanbubre AaHHbre BHoc.rrr onpeAe-

rerturtfi BKJIatr B cpra:ltuecxyro xlrNlr4ro, a I4MeHHo B xrrMHIo MeraJIJII4qecKI,IX cH-

cTeM, B ynpaBneHr.rr4 [poqeccaMr4 Jtr.iTbn, r43yqeFll,le npoqecca oKI4cJIeHVfl. z oilpe-

AeJIeHUe TepMI4r{eCKHX U TepMOAI4HaMr4r-IeCKI{X XapaKTepHCTlIK aJIIOMIIHpIeBbIX

crrJraBoB, nerr.rpoBar'rHbrMlr oJreMer{Taltv II, III rpyun l{ JraHTaHor4AaMH.

Cle4yer orMe'ruTb, r{To BbmoJl}reu Hafl veclteAoBarenbcKat pa6ora He JII4-

IUeHa HeKoropbrx IreAocrarKoB, r{oropbre 6rrru 3aMerIeHbI B rrpoqecce o3HaKoMJIe-

Hvrfl c Ar,rccepraqraefi u anrope$eparoM. It errana HeAocrarKaM oruocflTct:

1. B pa6ore nc[oJrb3yercl Mr{oxccrBo coKparqenufi, B cBq3r{, c r{eM neo6-

xoArIMo 6rrno [przRec'rr4 crrr4coK a66penraaryp 14 coKparueuprfi.

2. B nepnoit lrane Ar4ccep'rarlr4r4 B n. 1.1, rrpnBeAeuHrrft o6sop flBJrflercfl He-

Aocraror{HblM, trpu HMe}ourerTcg B Jrr4Tepalype MHoro Hn$opvrarrnr,r rro reopur4

OKIICJIEHU' METAJIIOB 14 CNJIAI]OB.

3. llprzneAeHubre Ha puc. 2.I9, crp. 72 Aricaeprar\vv LI puc. 4 crp. 14 aBro-

pe$epara [pzBeAel{o, rrro (... AJIrr Bcex c[raBoB xapaKTepHo rpr4par.rleHr4e Beca

rlo cpaBHeHHro c aJrloMlruvrfl>>, Fro AaHrrafl xapaKTepHcTI4Ka He HaruJIH cBoefo oT-

paxeHaf, e 4arruefrurax r4ccne4oeanuff cBoficre crrJraBoB.

4.VIz AaHHI, IX ra6n.3.15 crp.  145 aucceprar l r4tr  ura6t.5 crp.20 anrope-

Qepara He f,cHo MexaFIH3M BJruflrn4r npoAyKToB oKucJreHr4fl crrJraBoB Ha r4x npo-

uecc oKr4cileHHt.
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5. B pa6ore He I{cIIoJIb3oBaHa e^w*afl, cl4creMa H3MepeHufi, Hanpl4Mep,

H3MepeHr4e reMrreparypbr ('C, K) 14 cocraBa (nec, ar. vr wac.oh).

6. [ncceprarlproHHa x pa6ot a MecraMH He Jrr4[reua rexHHtIecKI4x, fpaMMaru-
r{ecKr.rx vr crvrrr4cu4r,recKhx ouu6ox. Flanpr,rvep, B Allcceprauwvr yKa3aHo o 75

Hayr{HbIX ny6nuxaqr4flx, a crucoK cocrot4T uz 7414 T.rI.

OrNae.{eHFrbre HeAocrarKr4 He yManrr}or HayqHyro 14 [paKTI4qecKyIo IIeHHocrb

[onyr{eHHbrx pe3yrbraToB r4 He cHr4}r{aro'f aK'ryanbHocrb AplccepTalll4ossofi pa6o-

TbI.

' 
JlnqHl,rfr BKflaA aBTopa 3aKJrroqaerc{ B o6o6uenur 3:aarl^vMblx AocrLI)Ke-

ttuit s oSlacru (ru:nueci<ofi xLtMW airroMr{HaeBbrx crrJraBoB, nerI4poBaHHbIMI4

3JreMeHTauu IA, IIA no4rpyrfl ]4 P3M, B r-raxo)r(AeHr4v cuoco6oe 14 peIxeHI4I4 no-

cTaBJreHHbIX 3aAarr, rprrMeHe]Hl1lH SKcnepr4MeHTarbHbrx ra pacueTHblx MeToAoB Ang

Aocrr4xeuu{ HaMelieuuofi qerr4. B lpanoluofi o6pa6otxe, aHaJIrI3e ra o6o6qeuzu

lonyqeHHbrx oKc[epr4MeHTanbHbrx ra pacvc'r'Hbrx pe3yJlbraroB pa6orlt, TaKXe B I4x

o6cyN4eur4e vr ly6nuxaqun. B $opuylrzpoBKe 14 cocraBJreHr4r4 ocHoBHbIX IIoJIo-

xeuuft 14 BbIBoAon 2lracceprapw.

fuccepraur4or-rHar pa6ora orBeqae'r 3aflBJreHHofi cneqraaJlbHocrl4 02.00.04 -

Orlsxqecxas, xr4uun Ona coorBerc'fBye'r nacnopry :rofi crreunanbHocru rlo pf,Ay

rryHKTOB:

n. 3 - o[peAeneHr4e repMo.4l.rr{aMr4r{ecKux xapaKTepvcrr4K npoqeccoB Ha rro-

BepxHocrr4, ycraHoBJrerrne 3aKoHoMepnocrefi aAcopdqun Ha rpaHuue pa3Aena Qa:

14 QopMr,lpoBaHHrr ar(THBHbrx ueHTpoB Fra TaKr4x froBepxHocTrx;

r. 5 - usyueHr{e $ir:uxo-xr4Mr4r{ecKr4x cnoffcrB cucreM npu Bo3Aertctsuu

BHeIuHTIX norer,i, a rar(xe n 3Kc'rpeMaJrbr-rbrx ycnoBr4qx BbrcoKr4x reMneparyp u

AaereHuft;

rt. 7 MaKpoKI4IrerHKa, MexaHr43Mbr cJro]nHbIX xI4MlIr{ecKHX fipoqeccoB,

Sn:r.rxo-xuMrrr{ecKaq lHApoAuHaMr.lKa, pac'rBopeH:ae u Kpr4araJrnv3atJufl;

l. 10 - cBl3b peaKr-u4onsoff cnoco6nocra peareHToB c HX crpoeHr4eM r,r ycno-

Br4fll.r.Lr ocy ulecrBJre Hu r xr.rMr4q e cK o ii p ea rc r 1u n.

n. 11 - Sra:lrxo-xr4Ml4qecKlle oaHoBbr rrpoqeccoB xlrMnqecxofi TexHoJrorr{r4;

llo.nyueulrble Ancceprarrror\{ ocrroBi{bre pe3ynbrarbr pa6orri orpaxeHbr B

74 aeropcKux Hayqur,tx ny6,r[Karll{qx, ri:] r(oropbtx 26 B perleH3r4pyeMbrx xypHa-

JIax, peKoMe HAo BaIr Fn,r x B AK Mu n o6p r r ay r{ 14 Po ccu iicxofi @eaep arJvrvr, B Hayr{Hbrx
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xypHanax CTIIA u Vg1u4 a raKx{e B Marepr.IaJlax 40 xoHSepenqufi pa3nur{Horo

ypoBHrr u s 5 MaJrbrx [aTeHTax Pecny6nurn Ta4xnKI4CTaH.

AnropeQepar no ero arpyKType r4 coAep)i(a[vrw AocTarotlHo rIoJIHo orpa-

xaer coAepxaHue AI4ccepraIIHoHFIofi pa6orsl.

3arc.nrcqenne.

fncceprarlr4oHuaq pa6ora 3urosa Faxruepa EaAarosnqa flBrrflerc.fi 3aKoH-

qesuofi HayrrHo-Knannsurcaquosuofi pa6orofi. Ha ocHoeaervv BbInoJIHeHHbIX aB-

TopoM HccJreAoBartuit pa:pa6oraHbr reoperl4rlecKl4e rloJlox(eur4t\ coBol(ynHocrb

Koropbrx MoxrHo xealusuqupoBarb KaK I{ayqHoe AocrHXeHI4e e odracrz $usHue-

crofi xr4Mqr4 u Marepr.ranoBeAeHurr. Eomuofi :rcnepuMeHTanrurtfi u pacuerurrff

Marepl{an, HoBH3Ha HayrrHbrx IroJIo}r(eHufi, u BbIBoAbI, npeAcraBJIeHHbIe n pa6ore,

Aaror ocHoBaHhe cqr4Tarb, qro Ar4ccepral{I4oHHa[ pa6ora Suroea Eaxruepa FaAa-

JroBr4qa Ha reMy: <<Ousl4Ko-xr4Mr4r{ecKl4e ceoficrea a-TroMHHrreBbIX cnJIaBoB c SrIe-

Mer{raMr4 II u III rpynn nephoAr.rqecxofi ra6lHqrt>) coorBercrByer rpe6onauuxu

nyHr(roB 9-14 {IoroxeHr4q o [opf,Ar(e rrpncyx([eHvrtt yr{eHbIX creneHefi)), yrBep-

)r(AeHHoro llocrauonneHyeM llpaeurenbcrBa P(l or 24 cesrx6px 20I3r., N842' a

ee aBTop Aocrourr npr4cyxqe:nvrs. ucxotuofi yueuofi crelleHu AoKTopa rexHI4r{ecI(HX

HayK n o creIIIlaJIbHocrI4 02 . 0 0. 0 4 - @u:u'{e cKatr xvMr4fl..

O{nqua;rr,uuIi i onrroHeHT:

[orrop rexHr{qecKr4x Hayr(, npoQeccop, qn-Kopp. AH Pecny6,rraxrz TaANnxucrari,

npo$eccop xa$e4prr <Meralnyprvfl>> Qvwuana HaquosalbHoro l{ccJleAoBareJlbcKofo

TexHorrofuqecKoro yHtrBepcr4:rera (HIzlTV) <MocxoecKr4ft I4HcrI4Tyr cralrl4 I4 cIIraBoB))

Xar<AoAoe MaxNaa4urapuQ Maxuy4onnu
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