
OT3bIB
o0uquanrHoro orlrloHeHra Ha nvccepraur4oHHyro pa6ory Xafipynno AuouyJrJro Ha
TeMy: <<CeoficrBa crIJIaBoB cBI4Hr{a c oJreMeHTaMr4 II rpylrrbr [eprzoAlrqecxofi
ra6wlqrt I{ aJlroMl4:n:anr>>, ilpeAcraBresHofi Ha coucKanvre yuenofi crerreH[ AoKTopa
TexHr4qecKr4x HayK no cnerlr4a[bHocrr4 2.6.17 - Marcpr4anoBeAeHr4e.

Axmy anuHocmb us fiparuno il meuot d uccepm&r4uu
3a nocle4Hl4e roAbl I4HTepec uccneAoBarerefi K cBr4HrIoBrrM crrJraBaM Bo3poc B

cB.[3I{ C ZX IIIIIpOKI'IM rIpI{MeHeHr4eM B pa3nr4rrHbrx orpacJrrx [poMbrrrrJreHHocrr4.
I4syveurae 6uHapnrrx H MHofoKoMrroHeHTHbrx cr{creM Lr nocrpoeHr4e Ar4afpaMM
cocraB-cBoftcrea e colocraBJleHran c $asonrru cocrorgr{eM crrJraBoB rro3BoJrr4Jro

BbI-flBI4Tb HOBbIe aHOAHbIe Marepr4anbr H orrpeAenr4Tb olrnM€rrrbHhre npeAeJrbr

nerlapoBaHl4t OBI4HIIa. Comacno r<naccuQuKarlurr oJreMeHToB rro xapaKTepy r4x

BO3AeHCTBI,I' Ha aHOAHOe nOBeAeHr4e cBprHrla, Koropoe olpeAeJr.rrercf ux
MeraJIJIoxI4MI4qecKHMvr v oneKTpoKar€LrrnqecKuMr4 4eficrnu.aMr{, gJreMeHTbr eropofi
lpyrrrrhr orHocrrcr K 3JreMeHraM uo4rz$uqr4pyroqefo vr crpyKrypHofo-
Jlerl4pyloqero 4eftcreus. l4ccneAoBaHl4e Sr,rsur<o-xr4MuqecKnx, TerrJroSusra.recKLrx Lr

3JIeKTpOXLIMI4qeCKI{X XapaKTepI4CTIzIK CBI4HIIa LI ero ctrJraBoB C 3JreMeHTaMr,r II rpynnU
lepl4oAllqecrofi ra6lzqu {Br-aerc.a uHrepecHofi KaK c nayvuofi, TaK H c
lpaKTr4qecrcofi ToqKra 3peHr4tr.

B cBfl3vr c BbIIIreH3JIoxeHHhrM, nepeA AzrcaepraHToM rrocraBJreHa uenb
ycraHoBneHlIe Susuxo-xllMrrqecKI,IX, TepMo.qI4HaMI4qecKlzx, KI4HerI4r{ecKI4x u
aHoAHbIx ceoftcre crIJIaBoB cBtIHrIa c gJreMeHTaMu eropofi fpynrrbr nepr4oAr4qecrofi
ra6luqu u pazpaiorKa HoBhIX Koppo3r{ouuocrofixr{x crrJraBoB Ha }Ix ocHoBe .un;r
HyNA pa3nr4rrHbrx orpacnefi rexnrzxu.

O6u4ue npuHqunu nocmpoeHufl u cmpyKmypa paflomot
lucceprarll4oHHa.{ pa6ora cocror4T H3 BBeAeHr4r, qeTbrpex rJraB Lr

rlpl4noxeHvrfl, vr3lrolKeHa na 287 crpaHrlrlax KoMrrbrorepHoro ua6opa, BKrroqaer
146 pucyHra, 101 ra6nHq. CnucoK r4crroJrbsoeaHHofi nr4reparypbr BKnrovaer, l8l
HAI4MEHOBAHUfl,

Bo eeedeHuu vr3lroxeHbl npeArrochrJrKrr u ocHoBHbre upo6reulr r4ccneAoB alLrq,
o6ocnosaHa aKTyanbHocrb pa6oru, npr4BeAeHbr 3ara.tu I4ccJreAoB aHvrs.) Hayl{Hafl
HoBI{3Ha vr npaKTLlqecKat IIeHHocrb pa6oru, a raKnte Bhr4eneHbr ocHoBHbre
rIoJIOXeHI4.fl, BbIHOCI4MbIe Ha 3arrlr4Ty tI B rlenoM pacKpbrra crpyKTypa Ar4cceprar\ukr.

B nepeofi znu6e (@I43I,IKO-XI4MI{IIECKI4E CBOIZCTBA CTIJIABOB
CBI4HIIA 14 EfO CIIJIABOB C 3NEMEHTAMLI V fPYruIbI
|IEPI4OAI,IIIECKOIZ TAFII4ISI V AmoMI,IHI4t) paccnaorpeHbr o6racrpr
[pI4MeHeHI{t cBI4HI{a I{ ero cnJIaBoB. Onucanrr renno$zszqecKr4e csoficrsa cBr4Hr{a,



6epummx, MarHlr.fl, KaJIbrIIar, crpoHr{Hr, 6apux, qr,rHKa, KaIMI4g 14 aJlroMr{H}rr;

oco6esuocrlr oKrrcrreHvrfl cBrrHrla rr efo cnJraBoB; BJrHrHr{e gJreMeHToe II rpyunbr Ha

aHOAHOe nOBeAeHLIe CBI4HIIa.

Ilpune4eHbl cBeAeHvrs, o Ar4alpaMMax cocroflHurfl, cBr4HrIa c 3neMeHravrr,r II
fpynrlbr repr4oAurrecKofi ra6rHqu 14 €urroMrlnvrfl, xapaKrepe crpyKrypoo6pa3oBanufl.

4eofiurx crrJraBoB. Taxxe [prrBe.qeHbr cBeAeHr{-rr o Brrvrfl:ar4u reMleparypbr vr

rlrlcrorbr MeTaJIJIoB Ha I{x reIrJIoBbIe ra rennoQr43nrlecKue csoficrsa.
B o e mop o rt zn a e e (I4CCIEAOBAHI4E TEilJIO@ VI3WIECKLD( CB OIZCTB

w TEPMOAT4T{AMtr{LIECKTD( OyHKr-U4rz CInABOB CBT4HUA C

SIEMEHTAMT I II f PytIIIbI |IEPI4OAI,ITIE CKOtz reULIttrI I,I AJIIOM VTIMfl)
npI4BeAeHbI pe3ynbrarbr HccneAoBanvrfl. TeMneparypuoft 3aBr,rcr4Mocrr{ TerrJro€nrr<ocru

H H3MeHenufi repuoArrHaMuqecKr4x SyHxrlrtfi cBr{HrIa H ero cuJraBoB c oJreMeHravrH II
rpynrrbr [epr4oAr4rr e cxofi ra6lNqrr u aJrroMHHHr.

B mpemoett zilane (OCOEEHHOCTI,I BbICOKOTEMIIEPATyPHOfO
oKI{CJIErJJ{{fr, CnJIABOB CBI4HIIA C SJIEMEHTAMI4 II fPymbl
IIEPI{OAI{TIECKOIZ TAEJII,IUbI m AIIOMLIHI,Ifl) nocBnrueHa

3KCnepHMeHT€LJrbHOMy I4CCIeAOBaHI4IO Kr{HeTUKr4 OKr,lCJreHr4.tr CrrJraBOB CBI4HIIa C

oJIeMeHTaMI4 II rpyrrnbr nepnoAnqecxofi ra6luqlr vr aJrroMr4Hr4q, B TBepAoM u

xr,rAKoM cocTorHr{.flx.

B uemeepmoit zilune (AHOAHOE IOBEAEHI,IE C|IIABOB CBI'IHI]A C

SJIEMEHTAMI,I II fPylIlIbI I4 AJIIOMI4HI4II, B CPEAE SIIEKTPOJII{TA
NaCl) npLTBe.qeHbI pe3ynbrarbr oKcnep[MeHT€urbHofo rrccJreAoBalr.vrfl. aHoAHoro

rIoBeAeHH.f, crraBoB cBr4HrIa c oJreMeHTaMr{ II rpynurr nepr4o.qlrrrecrofi Ta6rzrlbr r4

€LJrroMr4Hrrx, n HefirpamHofi cpeAe 3neKTponura NaCl.

fluccepraqLroHHat pa6ora 3aBeprxaercr o6uluvru BbrBoAaMr{, cu4cKoM

rlnTr,rpo B aHHo ft ruareparypbr r4 npr4noxeHraeM.

Cmeneruo o6ocruoeaHHocmu u docmoeepHocmu ocHonHbtx p$ynbmamoe u
p e Ko M eH d a 4u [t, c fr op*tyn up o 6 aHH wx e d uc c ep m a r4uu

,.{uccepralllloHHaf, pa6ora .rrBJr-f,erc.rr HayqHo-Knanu$urcaquoHHofi pa6orofi, n

r<oropofi coAepxarcfl pe3ynbrarbr 3Kcnepr4MeHT€urbHoro HccneAoBaHufl. Susr,rro-
xI{MI4qecKI4x, TepMoAHHaMI{qecKI{x, KI4HerHrIecKI4x I4 aHoAHbIX ceoficrn crIJIaBoB

cBLrHr{a c gJreMeHTaMr4 eropofi rpyrrnbr nepr4oAntrecrofi ra6luqu.
,,{ocroeepHocrb iloryqeHHbrx pe3ynbraroB noATBepx{Aaerafl rrprlMeHeHr4eM

coBpeMeHHbIX MeroAoB HccJIeAoBaHrar (reprr,rorpaBr4Merprr.rr, peHTreHo$a:ouui4, VIK-
cn eKTpoMerp nq e cKrafi , uoreurlno crarr{.recrcqfi anasmz) .

Buno4u u IIoJIox{eHI,Ifl, c$opvrynr{poBaHHbre cor4cKareJreM, o6ocnoeaHrr

TeopeTLIqecKI4MlI BbIKJIaAKaMH Vr [OnyqeHHbrMH npaKTr4rreCKUMr4 pe3ynbTaTaMr4

rlpoBe.4eHHofo KoMnJreKca cl4creMarurrecKax oKcrIepI4MeHT€uIbHbIX HccneAor,auuir'



H ay v n un H o 6 lt3 H a BbIIIoJIHeHHbTx 14 ccn eAo B auufi, c o crorzT B cne.qyroqeM :

VcraHosreHa reMrleparypHa{ 3aBr4cnMocrb renlodir,rxocrr4, r<oe$Suqr4erTa
TelroorAarlu vr llsNaeHennft TepMoll{HaMurrecKr4x $ynrqHfi crrJraBoB cBtrHIIa c
sJreMeHTaM?r BTOpOft rpyuuu [epr4oAr4qecrofi ra6nuqu. llora-:ano, rrro c pocroM
TeMneparyphl Lr KorlarlecrBa rerzpyroqefi Ao6asrcH B cBr4HrJe reuloeurocrb,
xoeQ$raqueHT TenJloorAarrl{, gHTaJrbnvrfl H gnTporrzrfl ctrrraBoB pacryr, a 3HarreHr{e

3HeprLII4 lu66ca yMeHbruaerc.tr. B rpeAenax rpyrnbr rrpr4 rrepexoAe or crrJraBoB

cBI4Hqa c 6epnllI4eM K crIJIaBaM c MafHI{eM 3HT€urbnll;l yBenlaalr4Baercr, K cIIJIaBaM c
€uIroMtIHI,IeM - yMeHbruaerc.fi. 3nrpouu-rr cnJraBon or 6epzrrrufl, K MarHr{ro, AaJree K

€LIIIoMI4HHIo - yMeHblIraerc.f,, 3HaqeHHe oHeprr4r4 lu66ca B 3ToM pflAy pacrer H or
TeMneparypbl yMeHbluaerct. Y no4rpyfl[br Kanbrlr4.rr ua6nro4aercr yMeHbrxeHr4e

B€JIHTII4H rennoevrr<ocrl,I u xoeSQraI{HeHTa re[noorAarrr{, oHTaJrbrrr4r4 14 3HTponvrvr, a

3Heprl4l[ lu66ca pacrer. Curaerr cBIzHrIa c qHHKoM 14 KaAMueM xapaKTepr,r3yrorct
npl4MepHo OAI4HaKOBbIM 3HarreHHeM TeIJIOeMKOCTH, 3HTaJIbfrI{H kr SHTpOnvv.

lloxa.saHo, rITo c pocroM TeMneparypbr 14 coAep)KaHr,rr 3JreMeHToB n1opofi

fpyllnbl [epuoAaqecrofi ra6luqsr B cBr4HrIe cKopocrb oKr4cJreHnq yBennvrBaerefl, a
or coAepxaHkrfl.IIIaHKa, KaAMI4TI Lr aJrroMra:^, -yMeHbruaerc-rr. Koncranrbr cKopocrr4
oKI{cJIeHI4.t crIJIaBoB I4MeIor rrop-f,AoK 10-' ru/u''c. Kaxyrqarcr sHeprr4fr aKTkrBarrr4u

npoqecca oKHcreHI{.s cIrJIaBoB cBr4HrIa rrpu [epexoAe or crrJraBoB c 6epzlnuena x
cIIJIaBaM C MalHI4eM 14 aJIrOMI4Hr4eM yBenl{rll4Baercfl,) a npu [epexoAe oT cIIJIaBOB C

KaJIbIILIeM x 6apuro yMeHblrraerc{. B culanax c coAep)KaHr{eM 6onee 0,5 wac. Yo

III3M or Karrbru{.rr K crpoHrlraro yMeHbrrraerc.f, u r< 6apran pacrer.
lIoreHquoAI{HaMIarIecKuM MeroAoM ycraHoBJreHo, qro 4o6aexu 3JreMeHToB

nropofr lpynnhl rlepuoAllrlecxofi ra6wrqrr 4o 0,5 wac.o/o B ABa-Tpr4 pa3a noBbrrrraror
aHoAHyIo ycrofivueocrb cBI{Hqa. Benvt'runa [oreHrlr4aJroB rrlrrruuroo6pa:oBalkrfl Lr

pe[Iaccl,IBaIJpru cBI4HI{a H efo CrrJraBoB c yK€BaHHbrMr4 MerarrrraMr4, TaKXe no Mepe
pocTa KoHIIeHTpAT\Vrn xnopI4A - noHa B sneKTpoJrr4Te cMeruaeTc_s B oTpurlaTenbHyro
o6lacrt. llpz nepexoAe or crIJraBoB cBr{HrIa c 6epunJrr{eM K cnJraBaM c MarHHeM,
KaAMLIeM I{ €LlroMI4HHeM rloreHr{r4aJr cso6oAHofi r<opposuu pacter, d y crrJraBoB c
III4HKOM HecKoJIbKo yMeHblrraercf,. lloreuquaJr rrr4TTr{nroo6pasoBaHr{.fl or crrJraBoB c
oepHnJII4eM K CrInaBaM C MarHI4eM, KaAMLIeM r4 qHHKOM yMeHbrllaercfl, K cIIJIaBaM C

€uIroMLIHHeM - pacr€r. llpta [epexoAe or crrJraBoB cr{creMbr cBr4Heu-Kalruufi x
cIIJIaBaM cl4creM cBl4Hell-crpouqrafi r{ cBr4HerI-1apufr cKopocrb Koppo3grr crrJraBoB B

cpeAe NaCl pacr€r, rITo B IIenoM cornacyercfl c r43MeHeHHeM csoficre 3JreMeHToB

rroAlpynlIbr K€rJrbrlr{_f, .

Percomenduquu no npaKmuqecnoMy ucnoilb3onaHuro p%yJtbmamo7.
I'Iccle4onanr4fl., BbIrIoJIHeHHhre Ar4ccepraHToM, r4Meror Hayqnyro r4 rrpaKTuqecKyro
3Harll4Mocrb I4 Moryr 6rrrr BHeApeHbr Ha npeArrpvrflrufr OOO (TAIIKO-KAEEI|)
Ha npeAMer npolz3BoAcrBa vr3 Hnx saulzrHofi o6ono.rrcz cnJroBbrx z relesoHHbrx



xa6enefi. flpn 3ToM He rpe6yerca HoBoe o6opy4oa aHkre, r.K. rexHr4qecKr{e
xapaKTepvrcrkrKkr crIJIaBoB oBI4HIIa C aiIIOMr4HHeM nO3BOJr_f,rOT npoBecrl4
TexHoJloru'aecrcuir npoqecc npeccoBaHr4s Ha cyqecrByroqux o6opy4on alvrflx
(llepera.rHnfi narenr PT J\|l TJ690).

Ifonruoma u3nollceHufl Mamepuaror. Pesynrramr pa6orbr orpaxensr s 45
HayqHbIX ny6nzr<aqLrflx) vr3 Koropblx 3 vrouorpaSuu, 13 crarrsx B per{eH3r,rpyeMbrx
xypHanax, peKoMeHAoBaHHbIx BAK Poccufi crofi @egep arJupr: <<I-{eerurre MeraJrJrbr) ;

<Becnrux MaruuroropcKoro rocyAapcrBeHHoro rexHr{qecKoro yHr4Bepcr4Tera

nnr.f .I4.HocoBa); <<BecrHI,tx rexHoJrorr4rrecKoro yHr4Bepcrrrera (r.Ka:aHr)>;
<Becruzr llepucxoro yHl4Bepcnrera. Cepux Xuuvrx>>; <Xypuan Svrsuvecrofi
xvrl.r'un>>; <<I,lgnecrux Canaapcroro HayriHoro r{eHrpa pAH>; <lornagrr AH
Pecny6nzru Ta4xuKl{craH); <<BecrHHr TaAxur<cKoro rexHrrr{ecKoro yHr4Bepcr4Tera
I4M. M.C.Ocuun> u B 27 Marepl4anax Me)KAyHapoAHbrx v pecny6nzKaHcKr4x
rou$epeHquit, a raruKe lonyrreHo 2 vranrrxrrareHToB Pecny6nzxn Ta4xuKr4craH.

PeqeHsI,rpyeMafl. Al4ccepral{r4oHHafl pa6ora coorBercrByer nacnopmy
cn e rquaJtbH o cmu 2.6. 17 - MarepHanoBeAeHr,re no cneAyroulr,rM rryHKraM :

n. I ' Teoperlar{ecKrre I{ oKclleprlMeHT€urbHbre rlccJre.qoB alufl. SyH4avreHT€urbHbrx
ce-f,sefi cocraBa I4 crpyKTypbl MareprzaJroB c KoMrrJreKcoM $n:zro-mexaHr{rrecKr4x rr
3KcnnyaraqrroHHbrx cnofrcrB c rlenbro o6ecne.re[vrx Hahe.xHocrr4 r{ .4oJrfoBeqHocrr4
Marepl{anoB I4 H3Ae]iruia (Onmut/xu3uponaHbt cocma7bt JwHoeoKol4noHeHmHux crura6o6
Ha ocHo9e c6uHqa, ycmaHoaJteHu ux cmpyKmypbt, mennoQusLtuecK?.te, Qusurco-
xub4uqecKue ceoilcmea u onpedeneuat 6o3MottcHue o6nacmu ux npaKmuqecKozo
npuJvteHeHufl);

n.2.YcranoBJreHrae 3aKoHoMepuocrefi Srz:uro-xr4Mur{ecKux u Su:urco-
MexaHl4qecKrrx npoqeccoB, rlpor{cxoAsulplx Ha rpaHHrlax pa3AeJra B ferepofeHHbrx
crpyKTypax (Vcmauoeneuut 3aKoHoMepHocmu u3rweHeHu,r meMnepamypuoit
3a9ucllJvtocmu mennodurcocmu u u3JVeHeHue meparcduHatwuuecKux Qyurctluu cnnq6o6
cucmerw Pb-Be (Mg, Ca, sr, Ba, zn, Cd, Al). onpedeneHd tlx poJxb 6 A4exeHu3y4e
orcucneuun),'

n3.Pazpa6orKa HayqHbIX ocHoB nu6opa MarepraaJroB c 3aAaHHbrMr4
cnofrcreaNal'I npI4MeHHTeJIbHo K KoHKperHbrM ycnoBr{.rrM r43roroBJr e;g1Lrfl Lr

sKcrlnyararJvrv uzgetuit u roucrpyrqufi (Ifonyueuu nonuHowu merwnepamypuoit
3Qeucut'tocmu merutoQusuuecrcux ceoticmr u mepttoduHeMuqecKux $yurct1uil cnnaeoe
cGuHLla c yKa3aHHbtJVtu Jwemarna.fl4u. VcmauoeneHo, qmo c pocmoM meJwnepamypbt u
codepcrcaHun reeupytou4ezo onev4eHme 6 cluHLle meruroeA4Kocmb u rcoef.fiut4ueHm
memoomdauu y^enuttunarcmcfl.. Ifpu nepexode om cnJra6o6 c 6epunnuev4 K cnne6el4 c
Kanb4ueL4 mennoeMKocmb y6e'xuuueaemc.fl, danee K cnnanaM co cmpoHqueJw, flapuetw
I4UHKO.I'X, KA O ilUe.I,I U QJt tO JWUHU e A,X H e 3 H Att%m er b H o y M e H bLu a e m c n),.



n.S.YctawoBJreHpre 3aKoHoMepHocrefi 14 Kpr4TepHeB ordeHKr4 pa3pylxeHuf,

Marep[aJroB or geficr:nur. MexaHr4rrecKrzx Harpy3oK 14 nHeuruefi cpeAbl

(Vcmauoeneuo, qmo reeupoaqHue czuHqa 6epunnueu, JvtezHueJw, KqrbqueJz,

cmpoHr4ueJu, 6apueu, LluHKoJw, rcqdlaueu u anrcl4uHuea do 0,5 14ac.o% noeutweem ezo

auoduyro ycmoiluulocmb a 2-3 pa3a e cpede eneKmponuma lriaCl. [fpu nepexode om

cnna6o6 czuHqa c Sepunnuea K cnnaaaM c A4aeHuertq rcad.muen u anrcMuHuertt

nomeHquan ceo6oduoil Koppo3uu pacmdm, a y cnna6o6 c t4uHRoM HecKonbno

yJweHbwaemcfl. Ilomeuuluan nummuHeoo6pasoeeHun om cmo6o6 c 6epunnueu K

cruoaaJw c JwaeHueJw, rcadatteu u LluHKoJv yl4eHbwaemcn, K cnnaaeJw c entoJwuHueJvt

pacmdm. Crcopocmb Koppo3uu cnna6o6 czuHqa c 5epunnuel4, JwezHueA4 u entoMuHue.tn

npu nepexode om crua6o6 cucmenrbt Pb-Be K cnnaaarvr Pb-Mg, Zn u Cd - pacmdm u rc

cme*av cucmeMbt Pb-Al - yMeHbLueemcn. IIpu nepexode om cnna6o6 cucmeJwbt

cruHeq-Kqnaryuil K cnnqnawx cucmeM cruHeq-cmpoutluit u c*uHeq-5apuil cKopocmb

Kopposuu cnna6o6 e cpede I{aCl pacmdm, qmo 6 qenoJw coeracyemcfl c u3meHeHueJw

ceoilcme onerweHmoe nodepynnut rcanuqun) ;
n.9.Paspa6orr<a cnoco6oe noBbrrrreHr4r KoppoguouHofi crofircocrpr MarepnaJroB

B p€BnnrrHbrx ycnoBr,rrx 3Kcnnyarar\vv (PaspaSomau cnocoS ynyqureHufl

Kopposuouuoti ycmoiluurocmu czuHLla u ezo cnna6o6, Komopbre sau4uu4eHbt McLnbut4lt

nameHmaMu Pecny1nurcu Tadcrcurcucmau JVb 602 TJ om 05.11.2012 e., moKJrce

paspaSomau cnna6 He ocHole cruHrya u noryueH .manutit nameHm Pecny6nurcu

TadcrcurcucmeH lW 690 TJ om 20.11.2014 e.),

3 aneuaHufl no d uccepmuquottruo it pad ome

l.Yrnepx.qeHr4e aBTopa o roM, lrro (. 
I 
.npr4 rrepexo.qe or crrJiaBoe c 6epznJlr{eM

K CIJIaBaM C KaJrbrlr4eM TeIIJIOeMKOCTb yBenHrIUBAeTQs., Aanee K CIIJIaBaM CO

crpoHrlrzeM, 6apuevr IIIIHKoM, KaAMr4eM vr aJIroMr4HI4eM He3HarlureJrbHo

yMeHbrxaerc{>), rpe6yer 6oree .qeraJlbHoro onr{caHlz.a MexaHI43Ma raKofo BlruflHr4s..

2.AeropoM BburBJreHbr prA 3aKoHoMepHocrefi rrpoqecca oKr4cJreHrrr crrJraBoB

cBI4HIIa C oepznnlreM, MarHr4eM, rIrrHKOM, KaAMUeM H aJrrOMr4Hr4eM (Hanpr4Mep: C

pocroM TeMneparypbr r,r coAep)KaHr{eM 3JreMeHToB nropofi rpynnbr nepuoAr4rrecrcofi

ra6luqu B cBrrHrle cKopocrb oKrzcJreHr{r yBenur{trBaerefr, a or coAep)KaHr,rr uHHKa,

KaAMI4fl r{ aJrroMrrHplt - yMeHuuaercx), oAHaKo ue o6r.scufl.e-refl. rreM oHI{ BbI3BaHbI.

3.VlcctegoBaHlrrr npoAyKToB oKr4cJrenvrfl. errraBoB Ar,rccepraHToM B ocHoBHoM

BbInoJrHeHbr Mero.qoM I4KC vr POA. OAriar<o B coAepxanr{e Ancceprarlvvr
oTcyTcTByeT r,Ix crreKTpbr, r{To 3aTpyAHf,eT aHarrlr3 nonyrreHHbrx AaHHbrx.

4.fIpu o6cyx4eHIaIa pe3ynbraroB rrccneAoBarruir oneKTpoxr4Mr{rlecKl4x

xapaKTeplacrl4K I43yireHHbrx crrJraBoB, AHccepraHToM qacro Hcnonb3yerc;r B Qopnae

ooooruarolul4x HayrHbrx 3AKJIIOIICHI414 TepMr4HaMr4 ((yMeHbrxaeTcfl>>,



((yBenI4rII4BaeTc{), Ho TaPKe He oobtcHfeTct cBt3b Me)KAy onpeAeneHHblMr4

cTpyKTypHbrMr4 cocTo.rrHr4_f, Mr4 cnJraBoB.

5.8 pa6ore He yKa3aHa 3KoHoMl4rrecKaf, e$sercrunHocrb or peaJtkrsarJr4u

crrJIaBoB nonyr{eHHblx aBTopoM.

laHHrre 3aMeqaHl{.s 6omrue HocflT peKoMeHAarenrnsrfi xapaKTep. Onu
BJII4tIor Ha o6u{ee IIoJrox{I4TeJrbHoe BrerlarreHl4e or pa6orur, TaK KaK

3aTpafHBarcT cMbrcJr ocHoBHbrx BbrBoAoB.

SaKJtnqeuue

fiuccepralll4oHHa-s pa1ora Xafipynno AvroriyrJro Ha reMy: <CeoficrBa onJraBoB

cBr4HrIa c oJreMeHTaMH II rpynuu [epuoAprr{ecxoft ra6luqrr
3aKoHrreHHofi uay.rHo-r{ccJreAoBarenbcrofi pa6orofi .

lly6nuxaqHIz aBTopa BrroJrHe orpa)Karor coAep)KaHue ArrccepraquonHofi
pa6orrr, Koropbre ony6nuxoBaHbr B BeAyrrlr4x HayrrHbrx perleH3r{pyeMbrx )KypHanax.

Tercr anrope S e para cornacyerc-s c Ar{ccepra :quefi .

flnccepraul4.fl no o6telry H Kar{ecrBy npeAcraBJreHHoro MarepkraJra, Hay.rHofi
HoBI43He v [paKTl4qecxofi ltreHHocrl4 coorBercrByer rpe6oeaHkrflM, yKa3aHHbrM B

<<fIoloNeHHI4 o npl4cyxAenuu yu€Hrrx crenenefi> (llocraHoBJreHue flpaeurelbcrBa
Poccuficxofi (De4epaqun or 24 ceHrxSpr 2013 r. J\s842 c r43MeHeHr4 fl]Mtr,

eHeceuHrrN4l4 nocraHoBJreHr4eM llpaenrelbcrBa Pocczficxofi @e4epaqrara or 2l
arlpeJlfl 2016 r. J',11335), npeAb.f,BJlseMbrM K AoKropcKr,rM Ar{ccepraurzrM, a ee aBrop,
Xafipynno AuoHynno - 3acJly)Kr.rBaer npr{cy)KAe*r4s. zcxolrofi crerreHr4 AoKTopa
TexHr4qecKr4x HayK rro cler{r4aJrbHocrn 2.6. 17 - Marepn€uroBeAeHr{e.

OQuuua.n sHurft otrrroHeHT,
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AoKTop rexHuqecKrrx HayK, npo$eccop, Ar{peKTop
@uttuarra
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