
neAyrqeft oprraHu3arlnr{ Ha

<<JlarepHrrfi cnnre3 lraHortacrr{rr B ?r(uAKo

ocHoBe>>, [peAcTaBJIeHHyrO Ha COUCKaHHe

Qnsurco-MareMar[qe]cKnx HayK rro crterlu

Qnrnna

Arcryalrnocrr pa6olu. Jlasepurrfi cnHreg

oAHr,rM rag nau6onee lepcrrexTr.rBHbrx HarrpaBneHzfi cos

pa5ora I4.kL Parona rocBrlrleHa oKcrepr.rMeHTilJrbHoM

HaHoKoMrro3r4ToB, HaHopa3Mepuuft KoMrIorreHT Koropblx

la:epuofi a6tr;quu B xlr.qKoc'ru. 3neprurc Jra3epHoro r4

roranrHofi o6lacru [pocrpaHcrBa B TeqeHr{e

IrlcilomgosaHue xu4xofi cpeAbr sBrqercs npr,rHur,rnn

xr4Mrr{qecKr4x npoqeccoB, 6larogapx KoropbrM $oprvrra

yHuKanbHbre cnoficrsa. Hecuorpr Ha cyulecrBeHHbr

TexlloJrorl4fi, ocHonatrHblx Ha a6rrnluu MarepuanoB B

HeLI3rIeHHbrX BorrpocoB o BO3MOXHOCTqX STOrO

MATIEPHzuTON. PCSYITTATbI 3KC:flCPHMEHTANbHbIX I,ICCJI

xrr.rlKocTr4 vr rrocneAyroqer.o npr,rMeHeHr4t

KOMrr O3r{THbrX MaTepr.rtuloB c rIoBbrMI,I yHI,IKaJIbHbIMH CBO

rdHTr9pec KaK c ToqKu 3peHrrt I4:x [cIIoJrb3OBaHI4_f, B n

c TogKrl 3peHr{r pa3Br,rTr.rfl TeopeTrar{ecrnx xonqenquft

BeulecrBoM ) BIrvrflr.vrs. BCeBo3MOXHux SaxropoB Ha orr{

yTBEPXIArO:

K'ropa ro Hayr{Hofi pa6ore

HI4KA)) PAH

KOJIOB

2021 r.

OT3bIB

PaKosa lfruara LIro

qnoHHyr0 pa6oTy

l I  U HAHOKOMNO3HTOB HA IIX

KAHAITAATA

- Jra3epHafl

[eHHbIX HaHOMaTepI4ZuroB f,BJrreTct

ennofi $usulcl.r. [rEccepraqlroHHaJr

r,rccJre.{oBaHI,Irc IIpOqecca cr.rHTe3a

flonyr{eH c l{crroJrb3oBaHr,reM TexHr,rKH

Hj[ MOI(HO CKOHTIeHTpT{pOBaTb B

K()ro [poMe)r{yTKa BpeMeHH.

brrbrM Ans rlenofo pflAa $u:ulco-

bre HaHoqacTlrrlbr npHoopeTaror

nporpecc n o6nacrn Jra3epHbrx

KI,IX CpeAaX, OCTaeTCt MHOXeCTBO

AJrr rdHlr(eHepuu (f yuxrlr{oHrrJrbHbrx

nufi rfopur{poBaHr4r HaHoqacrurl B

blK HraHoqacTr,rq nils. rroJrvqeHr.rt

cTrlaMr.r [peAcTaBnsroT HecoMneHstrfr

rreJroBeqecKoft AesrelrHocru. TaK H

r4crBrrfi na3epHoro u3rrreHus c

uoAeif crnns Ha p{rrnr{qu6rx crap'vsx



r,ftrAyuHpyeMbrx sH3nKo-xuMt,tqecKHx npoqeccoB. B cBr3

Paxoea H.H. flBJuercr arryaltnofi v BHocr{T 3aMerH

fiHxs,rHrnpu Hra ru6pragHbrx H x:oMno3r,rrH brx MareprdulrroB Ha

HayvHan HoBrr3Ha. .EolrruuucrBo loryr{eHHbrx

I4r{eror npr4opnTerHbr[ xapaK'r.ep Mr{poBofo ypoenr. B ne
r,rocIeAoBaHlrq B CltJrbHoM rilafHprTHoM noJre r4 rroJr

HarHOqacTI4II 3OJIOTa. HOSrnan .rIBJIrloTc{ I'rccne.IIoBaH vg, xu

3oJrora z cepe6pa c MoneKy.rraMu B - rrr4KJroAeKcrpuHa.

cneKTpax KpyroBoro Ar4xpotr3Ma Ha co6creesnofi qacrore

e{lQercry ruraHrcKoFo rroBeplKHocrHoro pacceflHnfl Ha

rroBepxHocrefi. Bnepeue norirBaHa Bo3MolKHocrb

Qr:a-noquaunHor MeAH n iurroMtrHlt{ rryreM

MrrKponoporxKa a pa6ovefi ;lc,rAKocrlr, He anlrrorqefic

aosgeficrrue un$parcpacHoro r,r3nyqeHnfl -100 HaHocer<y

TOJryoJroM u Hr.r qr,r Hpyer npoqecc ocDr(AeHrrr yrnepolHoro

cTi0KJro-)r(HAKOCTb, iurJroTponH.r,ril cocras KoToporo (Hanoa,r

oT napaMeTpoB Ia3epHofo rr3lyr{eH[fl U KOIIHTTeCTBa r4MnyJI

Hayunan lr flpaxTrlrrocKafl 3HaqrrMocrb. B A

$nsuro-xuuuqecKr.rx [poqeccax, lporeKarcqux [pr,r B3aH

MALCCIiBHbIMH MHIIEH'M14 vI HaHoI{acTHI.IaMV B XI,IAKH

noryqeHr,rq c noMorrlbro Jra3epHoro H3ryqeHr4{ HaHoqacTr,rq

yrJrepoAHbtx HaHoKoMno3r4rcfB pasluuuofi anJrorpontrr4

opraHur{ecKux BerrlecrB, Hal{oArrq}rxcr s xranxofi

pa3JruqHbrx rcou6uuaqnrx Molyr co3AaBarb KoMrro3r{THbre

yHuKanbHbIMr,I oIITI,rqeCKHMtr u MexaHHr{ecK}rMH

oTHecTH rIenOr{KH HaHOr{acTI,rH, 3OnOTa. I]oJIyqeHHbte B cHJr

3o.rora u cepe6pac SranoqraaHr.rHoM nrrufl - uuKlro
cr4HT$HpyeMbre H3 opraHr4qecKoro pacTBopHTeJrr Ton

HacTonuero BpeMeHr,r eqe He fipoqBuracb s norHoft

aHeirorrlr{Hbre Marepr{anbr 6yayr aocrpe6oeanu B

neruTeJlbHOCTH.

[ocronepHocrr.,{ocroBepHocrb rroJryqeHHbrx

Ar4CCepTarlr4H OOJrb[r]rHcTBo pe3yJrbTaToB npoaH{IIrr4314

ouu6ox 3KcneprEMeHron. Or'4elbHbte qacrra pa6oru

r<ou$epeHqrafi poccuficnoro u Me)KAyHapoAHoro

ony6lunoaaHbr B ocHoBHoM B tuayqHbrx xypHiurax c

.{raccepraqr,roHHaq pa6ora V.I4. Paroea

co/qepxareJrbHbrx rJraB H 3aK:rroqeHus o6uuM odreuou

Jrn'reparypbr coAepxur 227 namvesoBaHue.

c

H

3Tr,rM Ar,rcceprarruoHHaq pa6ora

BKJTaA B pa3BHTHe Jra3epHoro

HaHo- r4 Mr,rKpoMacurra6ax.

B Hacrosrqefi pa6ore pe3yJrbraroB

rc oqepeAb K HHM CneAyeT oTHeCTr4

B HeM ycrofiuunux qelor{eK

bHOCTH KOMIIO3I,ITOB HAHOqACTI4U

O6iuap),xeno ycprneHr{e cufHaJra B

B - qrarurogeKcrpr.rHa, uro no4o6uo

xoBaltocTtx MeTaJrJII,I3HpOBaHHbrx

14 Kpr{CT{UIJIUqeCKUX HaHOqacTHrI

rlparueHraqnu HcxoAHoro

pacrEropr{TeJreM. llonasauo, qro

Asofi AlnreJrbHocrr4 Ha KroBerv c

HOKOMTnO3HTa Ha rpaHnrle pa3Aena

ryraQur, Qyruepensl) :aruclrr
B .

H nolyqeHbr HoBbte 3HaHr4t o

r4cTt uv Jra3epHofo H3ryqeHu.fl c

cpeAarx. I4syveua Bo3Mo)KHocrb

3oJrora, cepe6pa, Qra,roquaunHoB I,l

IIpu TepM14r{ecKoM pa3JroxeHHr,i

. flolyuenuue HaHoqacrurlbr B

MareplrilJrbr, o6lagarorqne HoBbrMH,

u. K ranuu Mo)r(Ho Mareprra.JraM

bIX MAI'HI4THbIX TIOJISX. KOMTIO3}ITbI

M, yfnepoAHbte HaHoKOM[O3I4Tbr

llpalrruvecnar 3Hartr,rMocrb Ao

Melpe, ,Ho onpeAeJreHHo 3Tr4 LrJrVr

brll orpacrqx qe.rroeeqecrcofi

rbraror! couuennil He esrgsreaer. B

br cTaTr,rcTHr{ecKr,t Ha npeAMeT

rxJrr{ anpooaquro Ha MHO)r(eCTBe

f, noryqeHHbre pe3ynbTaTLr

HHAeKCOM rIHTHpOBaHr4r.

T H3 BBCAEHHfl, I{ETbIPEX

25 crpanug. Cnucox qurrapyeuofi



Bo sgeneHura rrpuBoAnrcr JrureparypHstfi o6sop

HaTHOKOM IIO3TATOB C H CIIOJIb3OIIaH I{eM JIa3epHOf O H3nyr{ eH r,r

aHaJrr4Tr,rqecKoe r{ gKcnepr4MeHTaJrbHoe o6opylonauue,

pa6oru. O6ocHosrlsaercr aKryilJrbHocrb reMbr r,rccJle

3arrlr4rrlaeMbre rroJro)r(eHur Ar,rccepraqnonnoft pa6oru.

Bo eropoft rraee gKc[epr,rMeHT€urbHo r4ccJreAyerc

MeT€UrJrur{ecKr4x HaHoqacTHrL feHepHpyeMbrx nplt

uop$olorr,rrc u onrr4rrecKr{e oeoficrBa HaHoKoMrro3HToB.

l,rcxoAHo y.4JrHHeHHbrX KoMno3r,rTHbrx HaHoqacTHrI 3OJ1

MZIIHHTHO|O NOJI'.

B rperuefi rrtase nlpeAcraBreHbr pe3yJrbrarbr

pacrBopoB HaHoqacrr,rll $ra.noquaHuHoB MeAu H trJrroMn

$parnreHraqulr HcxoAHbrx Mnr(po[oporrrKoB, r,r HaHor{acrt4

alrflr\prpt B BoAe. flona3auo, r.{To nocJreAoBareJrbHoe y

pacrBopoB $raroquaHr4HoB B cMecn npHBoAHr K

3o.rrora v o6pa:onaHn{ KpyrrHl,rx afnoMeparoB KoMno3

B qereeprofi rrage oflucaH rrpoqecc crrHTe3a

Me)TilIJII,rqeCKr{MH HaHOrlacTHIlaMH, feHep}IpyeMbIM}t c

a6nln\uu B )KHAKocrrE. 3rccnepuMeHTilrrbHo ycraHoBJreHo

BKlror{eHHbte g ed cocraB HaHoqacruubt.

B nqrofi rrage npeAoraBreHa 3Kcnepr,rMe

HaHoKoMno3HToB, 3aKrroqarouraqct s o6ryqeHlru

r4MrrryJrbcHbrnr HK rl3JryqeHl,re c ynpaBlqeMbrM KOJInqeCTBO

vro naopQoJrorr4r u annorpolrHr,lft cocraB TaKHX

Jra3epHoro r,r3nyrreHHq v KOJrHqecTBa na3epHbrx HMn

Ter\4neparyp Ha rpaHr4qe pa3Aena creKJro-roJryon

xpaerofi 3a Aav.kr rennonpoBoAt-rocrrl B crar_l?ro HapH brx ycJro

OcnosHsrr.{ r4 pe3yn braraM r,r Ar,rcceprar-lr4r,r M o)ruo

l . l4cc:regonaHue KpyroBoro Ar,rxporr3Ma HaHoqacrnrl

noflyqeHHbrx larepuofi a6tn1uefi, r,r BbrrBJreHHe qacror, Ha

CLIIHILIIA.

2. VcraHosJreHne ycrofi vnrocrr,r yAJrHHeHHbrx HaHor{acrnq

nocTotHHof o BHerrrHefo Maf HI,arTHOf O IIOI' Hanpr)r(eHHocTr{

a6.nst\neit B BoAHbrx pacrBopa)L H onpeAeJreHue orHorrreHu

I]onepeqHoMy.

yrrlecrrlyrcqr,rx pa6or tto cnHre3y

. PaccuorpeHbr pa3rur{Hbre MeroAbr,

BOBAHHbIE B XOAE BbINOJIHEHI,I'

BaHnr. C$opnry,rr,rpoBaHbt qenil 14

BJII,l.flHVe rrJr{BMoHHOTO pe3oHaHca

tt6twtluu B )KtrAKocrtr, Ha

3aBr4cr,rMocrl trop$olorun

oT HanpDKeHHOCTT,I BHelIHero

nsalrnaogeficrrurc KoJrJroH.rIHbrx

ur, o6pa:oBaHHbrx npu lasepuofi

3oJrora, nonyqeHHbrx npn lasepHofi

qeHr4e tKoHrIeHTparIHH KOJIJrOr4AHbrx

ro nI,IKa nJIUI3MOHHOTO pe3OHaHCa

HaHOr{i}cTHu.

noJrHMepHbrx HaHoKoMnO3r4TOB C

IIO.nb3OBaHHeM TeXHrlKn la:epuoil

HflHlzei noJruMepHoil n,tarpuqu Ha

MeTOAnKa CHHTe3a yrJrepoAHbrx

r,rubr pa3AeJra crex-no/ro,ryol

nirep Hbrx HMrryJrbcoB. llorasauo,

[o3r4TOB 3aBr,rCHT OT napaMeTpoB

JrbooB. Anq orleHKr,t rpaAr{eHToB

ByeTcq aHanr,rTHqecKoe petxeHHe

X.

I'b cJreAyroulr4e:

poAHbIX MeTaJIJIOB,

)t: [poHcxoAr4T ycHJreHHe

npu ros4eftcrBnpr
'/ T,r, no:ryueHHbrx la:epHofi

HX npoiloJrbHoro pa3Mepa K



3. HccnegoBaHr{e Kpr,rcraJrJrrrqecxofi crpyKrypbr Ha

iurroMlrHur, o6pasyloqnxcfl npr4 lasepnofi fparnreuraqr,rH

AIPC) B BoAe r{ ycraHoBneHue ee coBnaAeHr4r c

MhKporopouKa.

4. tr4.cc ne goBaHHe esauuogefi crBur KoJrJror4.trHbrx

Q:raloquauuHoB, reHepr,rpyeMbrx c ucuoJrb3oBaHr,reM

otinapyxenue KpynHbrx (6onee I naxnr) arJroMeparoB KoM

CUPC.

5. I4ccleAoBaHI,Ie B3aI4MHoro rrrrr4flHptfl, HaHorracrlru 14 Ma

AI-LF32. O6uapyxeHrae e<[Sercra $opullponaHr{r B HLrx y

KcrTopble rroAaBJrrror pqA Hr,r3KorracrorHbrx nole6auufi

Marpr,rrlbr.

6. Idsyuenue uuoroo6prnlrq HaHoKoM rro3r{roB yrnepoga (

Oorpa3yloql4xot B x(HAKoM TOJnyOne flpu r{MrryJrbcHOM Jra3e

fl<r reue Ar4cceprarlun ony6lnrcosalar T HayqHbrx ctareit,

B gucceprarlnr4 HMeer(rfl pfl,A ne4ocrarroe. B

l. B 3auluqaeMoM rroJroxeHr{H I

c r..IHTe3l.rpyeMbrx nJIa3MoHHbrx HaHoqacTrlu B cocTaBe

groro nonr Ha r{x uop$onorurc u onrr,rqecrue csoficrea.

flBilAeTgg. UCTOqHHKOM SJTeKTpOMaTHHTHOTO nOIt.

2. B sarqnulaeMoM noJroxeHr.rpr 2 yrnepNgeune

HaHoqacrurl B HaHoKoMno3r{Tax crf opuylupoBaHo cJrr,ru

B Jil4flHnfl! ero 3Haq I,IM OCTb I,r IOCJIe,IICTB I,Ir.

3. 3aqnrqaeMoe noJro)r(eHr,re 3 yrtepx4aer, qro

yrJrepoAHoro HaHoKoMrro3HTa, ocaxAaeMoro Ha noAnoxffiy

To,tryoJra, 3aBIdcIdT OT qr4cJla Jra3epHbrx HMnyIbcoB.

Tpr4Brr€urbHblu. Eulo 6u yquvureJrbHo, ecllr 6u oso

HM{nyirbcoB.

4. B pr4e Mecr Aracceprarlr4r.r npuBoArrcfl cxeM

(pucyurcu 1.2, 2.2, 4.1, 5.1), Ha Koropbrx aBrop a

HeoyqecrBeHHbrx AeraJrrx, rl3o6paxafl ux no cyrr4

uacurra6e (nopuyca cKaHaropoB, H3MepureJur, orrrur{ecKue

B pe:yrlrrare 3arpyAHrercr nc)Hr{MaHHe flpuHrrurruiurbHbrx

S'ra.noqr,raurdHoB MeAr,t H

rreH3uu MnKponopouxa (CupC

rrcxoAr{oro Kpr,IcTaJlJrl,rqecKoro

HaHOqacTHu 3oJroTa u

ofo t{3JryqeHHq B BOAe, r,l

rHbrx HaHoqacrurl Au-AIPC n Au-

rlbr B HaHoKoMrro3rirax Au-PMMA u

lleHHrbrx HaHoqacTr,tl( 3oJroTa.

- 1000 cu-l) noluuepnoft

Mailbr, Synlepenu, rpaSur),

nos4eftcrauu r{epe3 creKJro.

x n flepeueHr BAK.

06 sJreKTpoMarHr,rrHoM rroJre

IIO3I4TA I,I O BO3MO)KHOM BJIII'HIII4

b cJIeAoBiIJro 6u yrovul,rrb, r{To

B3ar,rMHOM BIIUflHUTr' MaTpr{rlbr r{

o6qe. He pacrprrr xapaKTep groro

ToJrrqhr{a r4 anJrorpo[uufi cocrag

B npoqecce Jra3epHoro pa3Jro)KeHr{t

Taxoe yrBeplrqeHr,re BbrrJrrAHT

3aBuceJro oT qr4cJra Jra3epHbrx

SKCnepHMeHT:urbHbrx ycTaHoBOK

BHI{MAHHC qI{TATEJI{ HA

Hr{ecKlI, HHOTAa H B yBeIHr{eHHOM

Jrr,rTbI, AeplI€TeJII,t, O[paBKH H T.A.).

paooTbr ycTaHoBOK.



5. Ha pucynxe 5.8 Auocepraquu rrpeAcraBJreHbr

creKJro-ToJryoJr, Qopnrupyerrar,re flprl HafpeBe Jra3epHbr

6erspasnrepnblx eAI,tHratlax, q'fo He [o3BoJuer otIeHHTb

rrporeKaror {usurco-xalrnqecKue rrpoqeccbr. Hercuo,

BCIJTH3H KpHBbrx H cMbrcJr oTpr4r{aTeJrbHbrx 3HaqeHH

ArrccepTauuu oTcyTcTByroT rronoJrb3yeMLre B pacrreTax 3Ha

a D\nfl. xr,rAKofo ToJryora H napoB ToJryona.

6. B yparneHr4r,r reMrreparyponpoBoAHocru (1) Ha

Srro o3Haqaer, qro aBTop npraMeHser aHaJrprrlrqec

craur,roHapHoro cJryqar. V6e4lrrenrntre o6ocsoBaHur,4Jrt

ri3ryr{eHrlt AJlhreJrbHocrrrc 100 Hc. HcnoJrb3yeMoro B

7. llpe4craaleHuue Ha pucyHKax 2.6 H 2.8

KOJIJIOHAHOTO paCTBOpa KOMnO3r.rTHbtx HaHor{acTr.tq

An{ HarnrAHocru orpiDraror rpexMepHbrx rpaSurcu

orruqarorcr or cBor4x opnruHa:roB, uro rpe6yer pirbrcHeH

8. B rexcre Ar4ccepraqHu Bcrpeqarorcfl orreqarKn

cKa3aHo: oTHOTIIeHHe rrpo.qoJrbHoro H rrofiepeqHoro

Bapbr,rpyercs or 2+l ao 8+1. Clropee Bcero aBrop HMeJr B

OrrraeqeHHrre HeAocrarKu Hoctr qacrHrtfi

rroJrolrsreJrbHylo oqeHxy pa6orsr. E€ pesynrrarbr npe

npaKTr,rqecKyro rleHHocrr. Xorelocs 6u ornlerurb. qro

noloxegnfr KoMrreHcupyrorcrr B Ardccepra\An u

pesynbraron pa6oru u: 6 nyurcroB, Koropbre Ha

Ar.rccepraHTa u BnorHe MofJTH 6rr errcrynr4Tb B

Ko'Topbre gaueqauufi uer.

Teuarura Aucceprarl.aousofi pa6orrr

Qusuxa>. OcHosurre pe3yJrbr,arr,r pa6orur ony6lurcoean

)K)'pHrurax, a TaK)Ke AoJro)r(eHbr Ha HecKoJrbKr.rx Mex(AyHa

Cnncor qurnpyenaofi nr,rreparypbr

Alr ccepTarlr4r,r AocTaToqHo rroJTHo cooTBeTCTBVeT

no,flyr{eHHbre B Hefr pe3yJrbrarbr. Pa6ora r43JroxeHa

nn$oprra aruBHbrMH HJrJrrocrpax,,urMH.

Ha ocHosaHHrzt Bbrlrlela3Jloll(eHHofo MoxHo 3aKrrori

culFrTe3 HaHoqacTr,rq B )nnAKOOTr,l U HaHOKOMTTO3HTOB Ha x ocHoBe)) tBJIteTCt :arepmeHuofi

[epary]pHbre no,rq e6rra:r,r rpaHnqbr

nyrrKoM. ,{auuue npr4BeAeHbr B

peaurbHr,re ycJroBr,rs, Ilptr KoTopbrx

o,6oguaqaror cuueolrr p-' A V-3

6e:palrr,repuofi TeMrreparypbr. B

rla rosQ$r.rqueHToB rrorJrorreHHt

100 orcyrcrByer rrrreH 0T I 0t .

prerxenrne rcpaeeoil 3a.qar{H Anr

oro rroAxoAa B Cryqae Jra3epHoro

pTarluu., oTcyTcrByroT

HAlIEHI,I'I OTITHI{ECKHX

Ha Anr{He eornrr 850

2 . ! i u 2 . 7 B p r A e

nlorsocrefi

HM, KOTOpbte

TOI{EK 'BHO

HAIU

Kar{ec

Ha,rrprlrilep, Ha crp. 35 (crpoxa 4)

y 3OJIOTbIX HaHOr{acTI,Iq

:JHaK tt*" 
BMecro tt+".

rep H He MeHflror o6uyro

ror HecoMHeHHyrO HayqHyro 14

OTHOCHTeJTbHO 3arrll4ruaeMbrx

QopnaylrapoBKaMr,t ocHoBHbrx

JrrA Koporo orpor(aror pa6ory

3a[(Hu{aeMbrx rroJroxeHvtit, ua

yeT (lnerlHiIIrbHocTH (JriBepHat

:apy6exHuxB OTCqECTBEHHbIX H

srx ronQepeHqnflx.

aalop)KrrHHro. Anropetfepar

r4lo paoorbt H oTpDKaeT OCHOBHbTe

nM HayqHbrM t3brKoM l,r csa6xeua

b, r{TO Auccepraqua <JlasepHrrfi



HayqHo-KBrurnQuxaqr,ronuoft pa6orofi, Korop:u tto

HoBH3Hhr, 3HarIItMocrI{ o6ocnoeaHHocrl{ r4

AeficrByrorqero noJroxeHr{r o'O noprAKe npucyxAeHlrlr

nocraHoBJreHnerra flpaar{reJrborBa PO Ng842 or 24.09.201

(nocrauonneHne flpanurerrbcrBa PO }lb426 or 2A.03.2021

AncceprarlurM, a ee aBrop Paxos ?Iruar l4ropennu,

creneHrn KaHArlAara Susuro-uareMarr,rqecKr,rx HayK no

Snsr.ma.

OrgHs cocraBr,rJr Be4yrqr,rfi nayrHuft corpyAHrrK,

HHcruryra $orounux rexnonorrEfi OHI,III

$usrano-naareMarr,rqecKrD( HayK

r/-7r/
108840, r. Tpouqx, r. Mocrea,

yr. Ilnonepcrcar. 2

I4ucrr,rryr ftorouurx rexnonornfi PAH

ren t7 (903) 593-65-46

email: sviridoa@gmail.com

floAnucr Crupn.qona A.fI. saeeprro
Yqeuufi ceKperapb OI{ruI <Kpucrallorpa$ur u Qorouu
KaHAr,rAar Suouxo-naareMarr,rqecKnx HayK

f,if,ii #ir,';"Fi

aKTyaJrbHOCTrd, UayrHofi

BbrBoAoB or4eqaer rpe6onaruEru

crefieHpfi" yrBepxAeHHoro

r c H3MeHeHv,flMU AOIOIHeHI{JIMI{

fipe.qtf,BrreMFrM K KaHAr,rAaTcKHM

npucyxqeHnx yreHofi

cneqnanbnocru 1.3.19 - nanepHat

na6oparoprapr naeepnoft xr{Mr,rr

u $orouux4> PAH, AoKrop

pLrAoB Alerccpu4p flerponuv

PAH

rc.r[.-rr,r.u. Aa.qunoaa JI.A


