
OT3bIB

o QzqzalrHoro orIIroHeHT a Ha AnaceprarlLrrc Ha co Lr cK alLre yvenofi crerre Hrz

KaHArrAara xLr Mzqe OKLT X H ayK KUyruona Aler<can4p a An4pe eBLrqta

Ha reMy: <<B.nIIqHue rloJrl{oJreKTpoJrrrroB r.r rroJrlrsJreKTpoJrrrrHbrx KoMrrJreKcoB

Ha crpyKTypHo-MexaHrlqecK[e csofi crBa rrp[poAH brx Ar{c[epcHbrx

MI|HepaJroB>

[o cleqzarrbHocrr{ 1 .4 .7 . BrrcoxoruoleKyn4pHbre coeroIlreHr4f, .

Arcrya.nrHocrb reMbl lrccJreAoBalnfl. B Hacro-f,rlee BpeM{ [onkrMep-

MI4HeparIbHbIe KoMfIo3UTbI HaXOA{T rrrLrpoKoe nprrMeHeHLre B feolrH)KeHephrkr,

cTpoLITenbcTBe, co3.qaHpIkI ropo4ct<ofi, aBTo- Lr Xene3HoAopoxnofi

nuQpacrpyKTypbl 14 T.r,. B ceJIbcKoM xog.f,ficrse z arpor xHr4Ke rronr4MepHbre

MeJIzopaHTbI I4crlonb3ylor Anfl crpyKTypkrpoBaHnfl, o6laropalKqrBa]glvrfl v

rlporlrBospo3LIoHHofr satqzrrr rpyHToB I4 rIorIB. [anruefiuree rpoABr{)r{eHr4e B 3ToM

MLIHepELJIOB c IIOJII4MOpHbIMI4 rr,ro4IaQur<aTopaMI4. Arcrya.luHocTb Ar4ccepTarluonnofi

pa0oTbr orrpeAenf,eTcr TeM, 5TO

rroJrr4KoMrrJreKcHbre peqerrTypbr Ha

IIpOAeMOHCTpLIpOBaHbT rrepcleKTlrBbr

aBropoM paepaboranrr kr anpo6zpoBaHbr

HayqHo-TexHI4qecKoM HanpaBJIeHLII4 rpe6yer zocneAoBa;nLrfl exaHr{3Ma, $uszrco-
XLIMZIIeCKI4X VI CTpyKTypHo-MexaHI4qecKr4x ocHoB B3ar4MoAeit}tnut Ar4cnepcHbrx

ocHoBe rroJrkroJreKTponLrroB (lI3), a raKxre

LIX T4CIIOJIb3OBAHI4-'I B KAIIECTBE CB'3YIOIUI4X

Artx yBnaxHeHHbrx Mr4HeparrbHrrx cy6crparoB.

Crpyrcrypa v coAeplr(aHue AncceprarluonHofi

rrocTpoeHa TpaAHTIT4OHHO Vr COCTOT4T U3 BBeAeHUq,

pa6oru.

o6:opa
gKcllepl{MeHT€ulbHoit uacru, o6cyx4eru4.rr pe3ynbraroB, 3aKlloireH r4fl., B KoropoM

rIoABeAeHbI ocHoBHbIe I4Torv BbrrroJrHeHHbrx zccJleAoBauuit, AaHbr BbrBoAbr,

cAenaHbl peKoMeHAar\r4kr rlo r4crroJrb3oBaHr4ro lonyqeHHbrx pe3ynbraroB Lr

oIIp eAeneHbl nep c leKTLIBbI 4alrnefi ur efi, p np a6orKr{ TeMbr, clrrcKa coKparrleH uit u

crrr4cKa nzreparypbr vr rrpkrnolxeHLr[ ((A) c

yBnaxHeHHbrx HaruBHhrx u uo4ra$r4rlzpoBaHHbrx

,{uccepraqur r43Jro)r(eHa Ha

1

fiuccepraryur^

n14reparypbr,

o6osnaqenuir,

rrapaMeTpaMu

[OqBCHHbIX

peonofr4 qecKr4 Mr4

MZHepaJIbHbIX r{

124 crpaHr't LIaxcyocrparoB.



Marrrr{HorrLrcHoro reKcra, BKJrroqaer 8 ra6lzq, 43 pucyurcau

nLlTeparyprr zs 1 52 ucro'tHlrKoB.

Bo BBeAeHrru coAeplKarcr Bce neo6xo4rzvmre

aKTy€rrrbHocrb vr crerreHb pa":pa6oraHHocrr{ TeMbr

1 npnroNeHne, crrr4coK

cBeAeHkr{ o paooTe:

AuccepTarlLrv; qenb

uccneAoBalrvrfl LI [ocraBJIeHHbIe na ed ocHoBe 3a4a'rv. CQopuylr4poBaHa Hay-t:rrafl

HoBkI3Ha, [paKTl{qecKat vr reoperkrrrecKar 3HarrlrMocrb pa6oru. llpzno4xrcx

ocHoBHbIe TIOJIOX(eHLIfl, BbIHOCHMbIe Ha 3arrII4Ty, Otrr4caHvre rLIrrHofo BKnaAa aBTopa,

oIIeHKa crelreHu AocroBepHocrLr [onyrreHHbrx pe3ynbraroB, cBeAeHr4.rr o6 krx

atpo6aquu, ctII4coK rty6tur<aquit, a raKxe orrr4caHr,re crpyKTypbr u o6reua

Ar{ccepTarlrrr4.

B .nureparypHoM o6rope (Inana 1) ouucaHo coBpeMeHHoe cocro.rrHLre

npo6neurr cr:a6wtusarJtru lpyHToB 14 Mr{Hep€ubHbrx cy6crparoB c r,rcloJrb3oBaH4eM

noJILIMepHbIX cLIcreM. Ha ocHoBaHI4LI Kpr{TlrqecKoro aHaJru3a Jrr4TeparypHbrx

LIcroqHLIKon cQopvrynlapoBaHa u o6ocHoBaHa rleJrb pa6orrr, 3aKrroqaK)u\aflcfl B

ycraHoBneHuu crpyKTypHbrx u Szszxo-xr.rMr{qecKkTx ocHoB B3akrMoAeitcrsus

H e cT exr4 o M eTp Lr q e c KLrxBOAOpaCTBOpr4Mbrx rroJrlr3JreKTponrrToB Ll

noJII4sneKTpOnkITHbIX KOMTTIeKCOB C rrplrpoAHbrMr4 ALrClepcHbrMLr qacrvrrJaMLr

MLIHepaJIbHbIX I4 IrorIBeHHbIx cy6crparoB, a raK)r{e e pa:pa6orKe nplrHrlkrnoB r{x

vro4uQzr<a\hv rIonLIMepaMLI, aHiurr43e crpyKTypHo-MexaHzr{ecKoro rroBeleHr{t

yBnaxHeHHbIX TIoJILIMep-MIzHepanbHbrx KoMno3l4rluit Als. o6ecne.renz_f, nrrcoxofi

cra6zlrHocrr4 yBnax{HeHHbrx Ar4crrepcHbrx Mr{HepaJroB.

B sKcrepuMenra.trHofi qacrrr (I.nana 2) oxapaKrepr43oBaHbr

cI4HTerkIqecKue u npI4poAHbre o6rerrrt r4ccneAoBalau;^ noruKamuoHbt

cr4Hrerr4qecrcuir nonLrAuannr4nAr{Merzrauuonufi xnoplrA (IIAAAMAX) kr

upzpoAHufi ronvcaxapl4A xLIro3aH (XT3); nonuaHuoHbt tu:rreir:rtsir

cl4HrerLIrlecr<zfi rLTApoJILI3oeaHurtfi ronr4aKprrJroHtrrpun (fI4IIAH) z ryrvrzHoBhre

coJII4 KaJrvrfl (fyuK); npzpoAHble MzHepanbHbre cy6crparrr KaoJrrrHLrr,

MOHTMOpLIJIJIOHLIT v KBapIIeBrtfr necox, a raK)Ke [oqBeHHbre cy6crparbr - qepHo3eM

kr AepHoBo-rIoA3oJILIcraf, IIoqBa (AltrI). llpe4Iraerou r4ccJreloBannfl flBJrqJrocb

ycTourIzBbIX

2

QopnrzpoBaHlre alpefaTr4BHo H e cTexr{oMeTplrq ecKr4x



TIOJILIKOMITJIeKOOB (nfI3K), a4cop6qu.a [onkIoneKTponlrroB 14 HIISK Ha rracrkruax

|JTLTHLTCTOTO MLrHepana, crpyKTypHo-MexaHlrqecKoe froBereHlre yBjrax(HeHHbrx

HarzBHbIX u rvro4zQuqLIpoBaHHbrx MlrHepzrJrbHbrx z [oqBeHnrrx cy6crparoB. ,{anrr
MCTOAIIKI.I TIOAf OTOBXIA 6YS EPHbIX 14 N ONLIMEPHbIX PACTB OP O B.

llpu upoBeAeHI,Iu vccneAoBarruit' lrcrroJrb3oBaJrcfl KoMrrJreKcnufi noAXoA c

rIpI{MeHeHI4eM CneAyroql4x 3KcnepvMeHTuurbHbrx MeroIoB: peHTfeHocrpyKTypnufi

aHaIIV3' AvlHann,{ul{ecKoe cBeTopacceflHI4e) ryp6ugutvteTpvrfl, lasepnrrfi

MllKposJlercrpo$opes, V@ crleKTpocKolrrlf, , porarllroHH€ur BLr cKo3r4MeTpr{ s u Ap .

O6cyxqenne pe3yJrbraroB (I.nana 3) BKJrroqaer Szszxo-xkrMLrqecKze

LIccneAoBaHr4fl B3arrMoAeitcrsns npI4poAHoro rroJrLraHlroHa' (fyruK) c

cLIHrerI4qecKI4M (IAAAMAX) n upupoAHblM (XT3) rroJrlrKarr.roHoM c rlenbK)

parpa6orKl4 AklcrrepcnoHHo ycroftvunbrx rronr4KoMrrJreKcHbrx peqenryp, a raKx{e

B3al4MoAeitctnue AaHHIIX nonl4MepHbrx cr4creM c rJrr4HkrcrbrMrz cylctpatalu
(voHruopIlJIJIoHI{T LI KaoJrLIHur). I4zyueHbr crpyKTypHo-MexaHrzrrecK7re acrreKTbr

vro4zQzrcalJvrr4 yKiBaHHbIX Mr4HepanbHbrx o6tercros paspa6oraHHbrMr4

pellenrypat{2. Paspa6oraurr ocHoBbI 14 zlnropr4ru ynzQvrlr4poBaHHoro aHarrkr3a

AlrCnepcHbrx Mu HepzurbHbrx rracT.

B 3aKJrroqeHlru rroABeAeHbr ocHoBHbre Lrrorv rrpoBeAeHnofi pa6orbr, Ha

ocHo B aHr,r Lr Koropbrx c S opvrynLrp oBaHrr BhrB oAbr :

Hay'urar HoBrI3Ha Alrccepraqzounofi pa6oru Kuyruona A.A. 3aKlroqaercs

B roM, qro aBTopoM BrIepBbIe pa3pa6orana MeroALrKa eQQercrranuofi uo4zsuxa\Lrkr

peonofLrqecKlrMu

MLIHep€uIbHbIX Iracr MtLIIbIMIz (He 6onee 0.5 vracc. Yo) go6anKaM?r BoAopacrBopr{Mbrx

noJII43JIeKTpOnI,ITHbIX CLICTeM, rITO IIO3BOJTTeT Bapbr4poBaTb peonofLrrrecKr{e

xapaKTepvrarLrKr4 yBnax{HeHHbIX MlaHepanbHbrx cy6crparoB B npeAeJrax HecKoJrbKrzx

rop-[AKoB BerI4tILIHhI. Ha6nroAaeMble sQ$erru r{HTeprperr4poBaHbr B paMKax

crpyKTypHoft rvro4eJrr4, orrucbrBarorlefi celercu4BHoe eosAeficrBr4e loJrz aHLroHa kr

TIOJII4KATI4OH A HA P CONO f LIqECKO C NOB EAEHIIE IJILIHKI CTbIX IIACT.

B pa6ore BICPBbIE YCTAHOBJICHbI KOPPEN.f,II}IT4 MCXAY OCHOBHbIMI4

rrapaMerp aMlI kr cxoAHbrx z uo4z Qzrlr4poB aHHbrx rroqB (vepnos evr

z ArIQ 14 roqBeHnrtx cy6crparoB (rraonrrr,ropr4JrJroHr4T, Kaonr4HLrr z xnapqenrrfi



rlecoK) I,I rIoKuBaH yHI{QI4III,IpoBaHHufi xaparrep MexaHlrrrecKr4 aKrr{BrrpoBaHHoro

[epexoAa or nuuefiHofi s.f,srcoynpyrocr K TeKyrrecrlr He3aBrrcuMo or rrpLrpoAbr

yuaxHennofi uacrhl 14 Trlla nao4zQuraropa (nonraanzon, rroJrr4Karr4oH,

orpr{rlareJrbHo 14 froJro)KLr reJrbHo 3 apsxeHHbr e rroJrr{Korrrul ercu ).

llparcruvecKaq 3HaqlrMocrb Ar4cceprarllroHnofi pa6orrr Kuyurosa A.A.

orpeAentercs pa:pa6orrofi e$Serrunnrrx peqerrryp Anfl HarrpaBneHHoro LI

KOHTpOnUpyeMofo Bapbl4poBaHLrfl sKonnyararlLroHHbrx xapaKTepucrkrK

yBJIaX{HeHHbIX MLIHepaIIOB U fIOqB, a rarcKe €urfopzrMa SKcrlpecc-aHaJrr43a kr

npofHo3LrpoBaHzr zx peonofHqecKofo rroBeAeHzrr.

luccepraqlloHHyro pa6ory Kuyruona A.A. orrr4qaer flpKo nrrpaxenHufi

MeroAuqecrcufi v MeroAoJroruqecrcufi xapaKTep. Ha ocHoBaHr{Lr

crrcreMarl4qecKl{x Snsuxo-xLIMkIrrecKnx r{ccneAonartuit orrrLrMl{3prpoBaHbl cocraBbr

rIonrIMepHbIX peqelTyp I4 KoHqeHTpaIII4oHHbIe pe)KLIMbI rr,ro4zQrzrarJvrn rorrBeHHhrx

LI MI4Hep€LlbHbIX Iracr. llpe4noxeHa Lr anpo6trpoBaHa MeroAonorut yuu$vKarJvrvr

peonorzqecKoro tIoBeAeHZf, yKEBaHHbrx [acr, BKnrcqaroul€u KoppeJr.flquonnrrfi

aHarrkr3 Lr rro crp o eHze yuusuquponaHno fi p eonof r4qe crcofi xp unofi .

{ocronepHocrb rlorryqeHHblx pe3ynbraroB o6ycronneHa rlcrroJrb3oBaHueM

rounnexcnofi r4HcrpyMenralrHofi 6asrr, nlcmouaroulefi lasepnrrfi

Ml4KpognerrpoQopes, ryp6upuwerpl4ro, ArlHaMr,rqecKoe cBeropaccerHr.re, yO-

cnerrpoSoroMerpulo, peHrreHo$asonrrfi aHanv3 (P@A), AlrHaMurrecrzfi

MexaHuq e crcuit aHantr3.

locronepHocrb u o6ocHoBaHHocrb rroJrox{eHzfi, nrrHoct4Mbrx Ha 3arqrrry,

HayrIHbIX BbIBoAoB peKoMeHAaguit, cQopvrynr4poBaHHbrx B Ar4cceprar\vrkr, rro

rIcloJIb3oBaHkIK) [OnyqeHHbIX pe3yJrbraroB Lr [epcrreKTLrB pa3BLr-rkrfl AaHHO|O

HayqHo-TexHl4qecKofo HarlpaBneHLrr onpeAen.rrercr rlllpoKLrM crreKTpoM

Lr3rreHHbrx o6reKros (vepnosevr, AepHoBo-noA3o rrkrcrafl roqBa - AIII,
MOHTMopLIJIJIoHLIT, KaoJITIHLIT u reapqenrrfi necox) 14 uo4z$zxaropoB

(IIIAAMAX, xzro3aH, fyvrK, fnlIAH u 10 [onrrKoMrrJreKcoB pa3rr.rqHofo

o6rerros BKJrroq€ur 54 o6pasqacocrana). O6Iqufi Maccr4B t4ccneAoBaHHbrx

(llpznoxenrae A).



flpz osnaKoMJIeHLIvr a AnaaeprarllroHnofi pa6orofi sosHLrKnu cneAyroque

Borrpocbr uI 3aMerIaH?Ir :

Bonpocrr:

1. llpe4napureJrEHa-{ [oAroroBKa roJrr4KoMrJreKcoB rpe6yer oco6rrx

rIoAXoAoB' Koropble orII{caHbI n pa6ore. He 6y4er nr4 rrpoqe BHocr4Tb KoMrroHeHTbr

TIOJII'IKoMIIJIeKcoB B rnvHy IIJII,I ror{By nocneAoBareJrbHo, Ipyr 3a Apyrottt? kI
HacKoJIbKO CLIIbHO I43MeHeHI{e MeroALIKr{ Mor{er orpa3zrbc.q Ha Blr]|lflH?rkr

rronr4MepoB Ha MexaHLIrrecKr{e csofi crna xoMnogzuzfi ?

2. flpz paccMorpeHqru peanbHbrx rroqB, 6y4er rrur Halrkr.9{ve B Hux
fyMI4HoBbIx coeALIHerruit oK€BbIBarb 3HaqkITeJIbHoe BrruflHkre Ha e$Qexrr{BHocrb

BOAOpaCTBOpLTMbIX nOnIAMepoB c ToqKr{ 3peHlrr vx BrruflHLrfl. Ha MexaHr4qecKr,Te

csoficrsa [oqBeHHoro cy6crpara?

3. 9evr o6yclouen uenrurzfi Arrarra3oH BapbLrpoBaHvrfl co1eplKaHkrfl

lonl{Mepa B KaOJII{HLITe B Cnyqae xr4To3aHa rro cpaBHeHzro c cr4HTerr4rrecKr4M

TI0JIZKaTLIOHOM rrpu uccne4oBa]fl^Lrv r4x BrrvflHLrfl Ha peonon4rrecKLle napaMerpbr

Mr4Hepanbnofr nacrrr?

4. r4ctottb3oBaHI4e Anfl aHurLI3a MeroAa Ar4HaMr4qecKoro cBeropacc eflHLrfl

rpe6yer cLIJIbHOfO pas6anneHr4fl, pacrBopa Ao 0,01 xnacc%o, z 3TO rpe6onanze

BbIIroJIHeHo B pa6ore. OAuaxo B peaJIbHbIX ycnoBr4.flx r4crroJrb3oBaH1rfl grlrx

PACTBOPOB I4X KOHIIEHTPAIU4.S CYUICCTBCHHO BbIIIIE, KAK 9TOT QATTOP YTIKITbIBAETC.

B ALrCCepTaquu?

5. oqeHznanacb Jrvr IIeHa Bonpoca [pu ucloJrb3oBaHkrr4 rroJrrrMepoB Ant
crpyKTypkrpoBaH[fl no'Is? [nx naanrrx rrnol{aAefi ero Mox{er 6rrrtr,4eficrnureJrbHo,

p€ByMHo, a Anfl 6olrurux nnoulaAefi...

6. r{evr o6ocHoBaHo I{crloJlb3oBaHrre pe)KZMa aMrrnuryAuoft pa^eneprKr4, a

He rracroruoit,4]trX OlpeAeneHr4.rr peonorl4rrecKl4x rrapaMerpoB H3yrreHHbrx n pa6ore

xoMnoszqzfi?



3avre.taH rts *r [o]KeJra H nfl :

l. llocno*ry B pa6ore MHoro AaHHbrx o cuoco6ax v peqerrrypax Anfl

uo4nQzrca\pru roqBeHHbrx cy6crparon, To aBropy B 4amneftruevr

HEOOXO.4LIMO 3AH-gTbC' IIATEHTOBAHI4CM IIOJIYqCHHbIX AAHHbIX.

2. Menrcne 3aMeqaHlrtr:

- flocle Qopnryn neo6xo4uMo craB'rrb 3arrrryro nrv roqKy B 3aBr4clrMocrlr

or KoHTeKCra. 3ro cAenaHo He Be3Ae, HanpLrMep, crp. 72 anropeQepara Lr crp.
51 u76 AraccepraqLru.

- B ra6n. 4 an:ropeQepara AaHHbre c oruz6roit 41,2+5 npeAcraBJreHhr He

BepHo. ,{nx peonoMqecKr4x LrcrrbrraHuir s ra6t.5 anropeQepara n ra6t.7

Ancceprarlzr4 Toxe He Merrrulllo 6u npr4Becrv ollru6xz zsruepenzfi.

- B HeKoropblx cnyqa-flx n pa6ore Anr o6osHaqeHkrfl ilapaMerpa rorrKr4

KpoccoBepa krcnoJrb3yercr coKpalrleHue ,'rcpocQ,,, 4 B HeKOTOpbTX ,,Kp,,. Iitt
nyqrrrero BocnplrflTvtfl x{eJrareJrbHo, .rro6rr o6osHa.{eHr4.fl 6sutu

e4znoo6pa3Hbr.

Buecre c reM, yKa3aHHbre 3aMeqaHu{ He yM€rn.rrror 3HaqLrMocrr4

Ar4CCepTarILroHHOrO VCCIeAOB AH}1Ifl .

lnccepraqr4oHHafl pa6ora Kuyruona A.A. rpeAcraBJr.f,er co6ofi

3aBepIueHHyIo HafrHo-KB€rlll4Qzxaqzonnyro pa6ory, BbrrroJrHeHHyro Ha BbrcoKoM

HayqHoM ypoBHe c uclroJlb3oBaHr{eM KOMrIJreKca coBpeMeHHbrx

sKcrIepLIMeHT€uIbHbIX MeroAoB aHanvr3a. Terccr AncceprarJvrv u anropeQeprya

HarILIcaH rpaMorHblM Hayr{HbIM .f,3brKoM, rpa$zvecrzfi Marepr,raJr BbrrroJrHeH Ha

BbrcoKoM ypoBHe.

Anrope0epar AocrarorlHo IronHo orpax(aer ocHoBHoe coAepx(aHr{e kr

BbrB oAhr Akrc cepr aqzo nnofi pa6orrr.

Pesymrarrr AkrccepraquouHofi pa6orrr ony6wrxoBaHhr B 5 crarr.sx B

p eIIeH3I4pyeMhIX po ccufi cxl4x 14 3apy6 exHux HayqHbrx rrypH anax Lr Ao KnaAbrBzrJprcb

ua 7 poccuficnzx 14 MexAyHapoAHbrx rconQepenqv{x.

luccepragux orBeqaer rpe6onanr4flM) ycraHoBneHHbrM MocKoscxzNa

rocyAapcrBeHHblM yHI4BepcI4TeroM krMeHLr M.B.JlovroHocoBa K pa6oranr




