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oQnquamHoro orroueHra A.S.-vr.H., npoQeccopa A.A. Eiresoxorcl
Ha AlrcceprarlrroHHyro pa6ory

lUuprena Arexce.s AlexcasApo Br4qa
<flp orn osup oB agne A oson o fi p arvaworrno fi croft mo cru KMOII -urar(p o cxeM Ha
ocHoBe a}lilru3a BoJlbr-aMnepHbrx xapaKTepvcrrrK cJroeB Ar,roKcr,rAa lKpeMHr4r),

lpeAcraBneHHyro Ha cor4cKaHr4e yrreHofi creneuu
KaHA I4A aTa TeXH I4rr e CKr4 X HayK [O Cil eIIr4 €rn bH O cTlrl

2.2.8 - <MeroAu Ia upn6opn KoHTponr r4 rr4afHoc)TLrKar Marepr4anon, u:p;ervrft,
BerrlecrB r{ npr4poAHofi cpeTrr>

Arcrya.nrHocrb reMbr r.rccJre.D(oB arlafl

B uacrorqee BpeMt g aroNlHofi oHeprerr4Ke 14 HeKoroprrx l\pyrax odlacrsx

nf'oMbllxneHHocrl4 rlpeAb.rrBJrflrorcfl Bce 6olee BbrcoKr{e rpe6oaanur K

slerrpouuoft KoMrloHeHruofi 6ase B rracrr4 paAr4aquossofi crofixocru. Als
nc)ATBepxAeHvfl 3atBJIeHHoro ypoBH.s crofirocru Mr4KpocxeM K HaKorr.ueunofi 4ose

He,o6xoAuM MoHTalK MI,IKpocxeMhI B Koprryc u ee o6nyrreHze Ao onpeAelensofi

HaKolJIeHHo[ AosH, rITo rpe6yer 3Haqr4TerbHhIX ]BpeMeHHbrx 14 Marepl4aJrbHbrx

3afpar. B csssu c 3TI4M 3allaqa 3KclpeccHofo rrpotrHo3r4poBaHr4 A pa)U4arJlosHoft

crofirocru KMOII-vII4KpocxeM 6es nprrMeHeHr4rr o6lyuenzr: r()-npe)KHeMy

ocraercr arryalruoi.

lpyroft saNHofi npo6leuofi e conpeueuuofi Mr4Kpo3neKrpoHraKe rnJr{erct

o6ecue.reHlae HaAexHocrl4 KMOII-ur4KpocxeM vr) B rracrHoc'ulr, oIIeHKa

IIeJIocrHocrI4 14 BpeMeHIa uapa6orKrr Ha orK€B nol3aifBopHoro Ar43irreKTpr4Ka MOII-

TpaH3rlcropor. MeroA, rlpeAJlaraenarrfi B Ar4cceprarJuvt lllzpxena l\.A., HarxpaBJreH

KaK Ha AI4a|HOCTI4Iq KarIeCTBa CJIOeB AilOKCI,IAa lpeMHI4t B UeJIONT, TaK r4 Ha

rrpofHo3rrpoBaHr4e efo pa[r4arJkrouuofi qyBc'rBvreJrbHocrLl n ypoBHs

paqr.rarlr4ounofi crofixocru Mr4KpocxeM Ha ero ocHoBe.

C'reneur o6ocnoeaHHocrn HayqHbrx rroJrolr(eHr.rft, euno4oB [r pexorrengaqufi,

cQoprvry.nHpoBaHHbrx B AHccepraqHrr

Crpyrrypa u JIorI4Ka I{3JloxeHr,rr coorBercrByer rrocraBrJreHlrhrM

ALIccepraII[I4 3aAarIaM rlccJleAoBaHrarr. lnr perue]{r4.rr rocraBJreHHbrx 3aAarr

B
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rllpoBepKlr B6IABI4IIyr6IX fzrlore3 aBTop oilvpaerc'- KaK ]Hzt fJry6oKr4ft

JnrreparypHbrfi o6sop, raK u Ha pe3yJrbTarH pa3HOCTOpOHHefO

3IccnepI4MeHTaJIbHoro I4ccJIeAoBaHr4.f, MeroAaMn crreKTpaJrbuofi ellnllcoMerptru,

sJIeKrpoHHoro napaMarHI4rHOr0 pe30HaHca (3IIP), BTopr4rrHo-r.roHHoit Macc-

crr eKrp o M erpLrv (B I4MC ).

luccepraullt cocrorrr u3 BBeAeHr.{r, qerbrpex fJraB, 3aKJrroqeHvn, cnvrcKa

JIIITeparyphI lI oAHoro npI4JIoxeHprfl. OcHoeHofi Te.Kcr Ar,rccepral-Ir4r4 r43Jro)KeH Ha

13i1 crpautaqe nerrarHofo reKcra.

Bo BBeAeHI4LI o6ocHosaHa aKTleJrbHorcrb reMbr uccreroBa11rfl,

o::apaKTepv3oBaHa creneHb Uayuuofi npopa60raHHocra rpo6rev6r,
cQopuynzpoBaHBr rleJrb u 3aI.aqv r4ccJleAoBarHr4r, npl4BelieHbl uau60ree

cyIIecrBeHHbIe pe3yJlbraru pa6orrr, BbIHocLIMbre Ha 3arrlr{Ty kr o$laAaro1qrae

Ha.yvuofi HosvsHoft.

B nepnofi rJIaBe Arlccepraul4l4 aBrop uo4po6rro paccMarpr4naer. 4e{reKrhr B

cJlotx 4vroKcv[a KpeMHrrt, BJII4ttoUrre Ha pa1uarlr4oHHyro crofixocrr MVKpocxeM,

14 MeroAbI vIx AI4arHocrI4KI4. Onucana npupoAar u ceoftcrsia c,c6crBeHHr11i

4e0erron (rpexroop rvrHvrpoBaHHble aroMbr KpeMHr,rq, BaKaHcvra KzcnopoAa 14

apyrue), rpr4MecHbrx 4eQerron v 4eQexron, o6ycloBJreHHbrx p,elar:caqzefi

MexaHI4rIecKI4x Hallpf'xeuufi crpyKTypbl. flpoanalu3r4poBaHrr rrlper4NryrqecrBa r4

He4ocrarKl{ cyqecrByroull4x MeroAoB ArriarHocrt4Krr paAr4arluounoft

rryBcrBL{TeJIbHocrLI cJIOeB AI{OKCI4Aa KpeMHr,rr. ,{eroporr,r cAeJraH Bb1BoA o

ueo6xo4llMocrl4 paspa6orru HoBbIX MeroAoB, Ko:topbre correralr4 6rr B ce6e

npocroTy pearru3arJJ'rlr z 3KcllpeccHocTb.

Bo eropoft rJIaBe olucaHa. pa:pa6orra rpeAJrolKerHHoro MeroAa

AI4arHocrI4KI4 Ha ocHoBe aHaJwr3a BoJrbr-aMrrepubrx xapaKTepr4crr4K I(BAX).

Oltrzcana npolleAypa o[peAeneHl4r [apaMerpoB 4eQexroe rryreM a:g.aJrvsa

palnplrrHblx yqacrKoB BAX recroEtblx MOII-ronAeHcaropoB, c(cAepxarrlr4x

IIc0JIeAyeMufi 4lroleKTpl4r{ecKl4fi cnofi. llpe4loNeu xoessuquenrr 4r:sexruocru

Ha ocHoBe STux [apaMerpoB. !'xrs noATBep)Kre)HVfl. aAerBarHoc,rr4 orIeHKz

4e<pextHoctz npeAJIo)KeHHhIM MeroAr)M npoBeAeHa ero anpo6itqz.a Ha cJrorx



AI4OKCI4Aa KpeMHI{t, noryr{eHHbrx IIO pa3HbrM TeXHOIOU4qM, C [pI4BneqeHIIeM

MeroAoB crleKTpaJlbHoft sJIJII4[rCOMeTpLrLr Vr 3neKTpOHHOfO IIapaMatHr4THOfO

pe3oHaHca.

B rperbefi rJraBe aBrop npnBoAr4r p*yJrbrarbr pa3pa6o'r:Krr MoAeJru,

onucrrnaroulefi Aerpalaul4ro noporoBoro HarprreHrlr MOfl-rpaH3rlcropa B

pe3ynrTare o6nyuet:zf, Ha ocHoBe peynbraroB KoHTpoJrff roKa yreqKr{

rloA3arBopHoro oKcr4Aa Ao o6lyveuu.r. Anroporvr BrrBeAeHa rpoprrayna

3IIBI4CLIMOCTU paIVaqLIOHHO-I{HAyTIUpOBaHHOTO CAUr,lfa IIOpO|OBO|O Hanpsx(eHldfl

o'r rrJrorHocrr4 ToKa yreqKu noA3arBopHoro oKcr4Aa Ao o6l,gueuux. Mo4elr

n OKiBaJra xopouyrc cxoAr4MocTb c p e3ynbTaTaMr4 SKcn epr4MeHTa.

B verneprofi rJraBe npeAcraBJreH aJrropr4TM nporHo3r4poBaHnfl. Aososofi

plaAl4alll4osnoft crofirocru KMOII-rvruKpocxeM:, BKJrroqaroIqufi KoHTponb

A,ooerruocru aJlot AI4oKcr4Aa KpeMHr4r vr onrr4Mr43aUr4ro rexr{oJrorrrr4 ero

nonyrreHr4r Ha grarre orpa6orKr4 TexHoJrorvwr, a raKlKe ot6paroexy [()TeHrIr4€IJrbHo

ue crofirux Mt4KpocxeM tto 3HarreHuro nJrorHocrr4 ToKa yreqKu cJIoeB AIloKcI4Aa

KlpeMHr4fl. llpe4craureHbr pe3yJrbrarbr npr4MeHeur4r AaHHoro anropl4rrMa Ha

rrpaKTr{Ke B npoqecce [por43BoAcrBa, cl]ocoocrByroull4e IloBbrr[eHlrro BbIXoAa

roAHbrx parvarJuonno-croftrrrx Mr4KpocxeM r,r cHr{xeHr4ro 3arpar tla vlcrrbr'taHufl,.

B 3aKJrroqeHrrr4 Ar4cceprarluouHofi pa6oru npeAcraBJreHH ooHoBHbIe

BrbrBoAbr rro Ar4ccep'ralJl/.u.

lfarHrr,r o6parov, Ha ocHoBe aHarIV3a rlpeAMerHoft o6lacrl4, aAeKBarsoil

[ocral.]roBKr4 HayrlHofi npo6neMbr Lr qacrHbrx 3aAarr I4ccJIeAoBaHI,It, KoppeKTHoro

npI,IMetHeHr4-rr HayKoeMKr{x MeToAoB I4CCJIeAOBaHI4'

A ocronepHue u o6ocHoBaHHbIe pe3yJlbrarhl

HayvHan HoBrr3Ha rroJro?r(eHlrfi, nrteo4oB Ll peKotreHl:aqufi,

cQopvry.nupoBaHHblx B Al{ccepraIIHH

1( uau6oree Ba)KHIIM HayqHbIM pe3yJlbraraM

x apaKT'epr43yrouraM ero Ho Br43Hy, Mo ryr 6strr orHeoeHbl :

noryqellbl BIIoJIHe

140CJreAOBaHI4t,



[) auanras BoJlbr-aMrrepHbrx xapaKTepr4crr4K cJroeB Ar4oKcr4Ail Kp(3MHr4q c

Tl)qKI4 3peHI4.tI ux cBfl3vr c rexHoJrorueil roryqewnfl crrofl. vr ero paArraquoHHofi

9 f BCTBr{TeJrbHOCTbrO ;

lZ) naero4 Ar{arHocrr4Kr4 cJroeB Ar,roKcr4Aa Kper\{Hr4.rr Ha

u rooQSuqraeur, xapaKrepr,r:yroquft 4e$eltruocrr
rI yBcTB r4TeJIbHOCTb CnOr;

3) MoAeJIb paALIaIII4oHHo-r4HAyquponaHnoft AerpaAarlr4r4 noporoBoro

HanprlKeHr4.rr MO|I-ryaH3r,rcropa Ha ocHoBe KoHTpoJrr roKa yrerrKr4

noA3alBopHoro oKcI{Aa Ao o6ny.renua;

4) arrropr4TM, rro3BoJr.rrrorqrafi [porHo3r4poBarb o3oByro pa,\vau;,r4oHHyro

c'roftxoctr KMOII-ur4KpocxeM nyreM KoHTponr geSexrHocrr4 cnoeB Ar4oKcr4Aa

KlpeMHrar Ha gTarre oTpaooTKr4 TexHoJrorurr 14 ToKa'/TeqKr,r noA3arBToF)Hofo oKcrrAa

Ha 3Tarre pa6orrr4x napluit.

3naqHuocrb Arq HayKn rd rrpaKTr{Krr Br,rBoAoB n peKorvrenAauufi,

noryqeHHbrx B Ar{cceprarln}r

lfeoperuvecKa.f, 3HarruMocrb r4ccJreAoBaHr{r cocrorrr B BbrrBJreHI4Ir HoBbIX

crBr3eft TexHoJrofr4r4 noryrleHl4fl rIonynpoBoAHI4KoB.bIX crpyKTyP, IlX ,4ese;xruocru

u pa1na\vorrsofi LryBcrBl4TerrbHocrr4 vr, B KoHer{HoM l4Tore, pa4na:]:aosnofi

c'roftxclcru Mr,rKpocxeM. llparruvecxar 3HaquMoorb I4ccJIeAoBaHI4i[ cocrol4T B

paspa6orre HoBofo MeroAa Ar4arHocrr4Krr cJroeB AI4oKcuAa KpeMHI4t, MeroAHKI4

e:fo [pr{Memenr4\ BHeApeHr4t paspa6oraHHbrx MeroAa u MoAeJII4 B npou:iBoAcrBo

p a4uaL\Lron n o - cro fi xl4x MI4 Kp o cxeM.

3aueqanuq [o coAep?I(aHrlro oQop,nansH It to Alrcceplaqll ta

Havny c [ocraHoBKr,r uenr4 saraq pa6oru. l{a vroftl. Havuy c rocraHoBKr4 Uenr4 vt 3aAarr pa6orrr. I{a uofi B3rJIflA,

paspa6iorauunft MeroA (BAX) He .rrBJrflercr MeroAoM, Aarorll4u unfiopl,{alll4lo o

c'rpyKT'ype Ar4sneKTpr4Ka. 3Aecb MoxHo roBopr4Tb Jrr4rub o6 ycraHoBJIeHItI4 cBt3I4

Me)KAy sa6moAaeMbIMLI oco6essoc'ttMl4 BAX c 4eQexrHocrbto B clpyKType

Arrsner(TprrKa.

OCHOBE AHUrulr,A BAX

14 paAr4ar.rtuoHHyro
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it.. OcHosHHe rloJloxeHr4f,, BhrHocr4Mbre Ha 3arulrrv. Iv[eroa....

Iv[oAenr..,. Alropraru.... He.f,BJlttorcr rroJro)KeHlrsMr4. |Io,ro*.rrr" oro

yrBepllqeHIax, cQopMynrrpoBaHHble Ha ocHoBe npoBeAeHHbrx r,rccJreAgeaHzfi.

:i. B reKcre Ar4ccepraur4rr cKa3aHo, rrro KoHrleHlpaurro ueHrpoB

o[peAeiJl.flrcT no cpaBHeHL4Io 4o6porHocrr4 cr4creMbr, coAepxaqefi uccler4yeuuff

o(5pa:eq, c 4o6porHocrblo cl4creMbr, coAepxaqeir xanu6ponouurrfi o6pra:eq. B

4t:ilcrnureJlbHocrl4, KoHIIeHTpaUr4r onpeAeJrrercr c yqeroM r43MeHeHr4t

406pornocrt4, Ho He olpeAeJlterct efi. K coxaJreHr,rro, He npvBeAeHa Qopuyna, rro

roropoft o[peAeJltJlacb KoHUeHTpaUI4r [apaMarHr4rfHhrx rIeHTpoEt, He yKrBaH Tr,rn

xanu6ponorlHoro o6pasqa. CyulecrneuHrr raKxe reMneparypia u:ruepeuufi vr

ooHoBHhIe napaMeTpbl cneKTpoMelpa, [pr4 Koropbrx [por43BoAr4Jrr4cb r43MepeHr4r.

3'rlt napavrerpbl He [pI4BeAeHbr B Ar4cceprarluu. 9ro orHocr4Tcr 14 K orrpe.ueJreHr4ro

KoHIIeIlrparJvrv SlIP-axtuBHbIX IIeHTpoB B 3axopoHeHHoM oKcr4Ae Ha crpar{vue76.

4. ((... prr3rr4rrHhre 4eQerlrr B3ar4MoAeiicrayrcr Me)KAy co6oft, qro

r4:tBecrrro rIoA TepMrrHoM ferrepr4poBaHr4e)). He o6.sgare.nrHo. llp"
B3al4MoAeitcrsuu qaqe [pol4cxoAr4T o6pasonauue KoMrrJreKcoB, KaK HoBbIx

geQerroe, Ho o rerrepr4poBaHnLr perrb Moxer He u11tu.

5. Ha6nrolaercr HecoorBe'rcrBr4e piuMepHocrefi e Qopvyne Q.Q u

KCtrl'Iqss1s4 aroMoB KI4cJIopoAa B nesofi vr upanofi qacrrx (ropvrynu (1.20).

O'rcyrcreyer Sopvyta 2.I3, ua Koropyro ecrb cobrJrKr4 B TeKcTe. He xsaraer

rlotcHelll4ft r pucyuKaM, Ha[pI4Mep, 1.3, 1 .5,2.I8. TaxNe orcyrcrByror ccr,rJrKr4 Ha

pa,6otrt, I43 Koropofi essrH pI4cyHKI4 1 .10 z 1.1 I . B qenoM pa6ora qcHo orpalxaer

cyrb I4ccJleAoeaHzfi, JIerKo rII,ITaerc.[, HecMorpt Ha I4Merorll4ecr oneqarKq Ll

H e)yAar{rr{hre Bbrp axeHr4r.

llpe4crauleHHble BrIIIIe 3a]MerraHr4r He cHr4]KarcT rreHHororr4 vr

o6,ocHoeaHHocrI,I coAep)KaHufl /.]1lccepra\uv. Pa6ora B rIeJroM flBrrfleTc.'- Jro|r4qecKlr

3aKOHqeHHbIM Ha)^{HbIM I4CCJIe.{OBaHITeM, BbIrrOJIHelHHbrM Ha BbrcoKot!{ ypoBHe, r4

3acJly)Krr,rBaer noJro)Kurelruofi oueHKr4.



3 a rc.u rcqeH H e o co orBercrB rr H Ar'r ccepra rI r.r H ycra H 0 BJr rgHHb,rM

rpe6onanurvr

,[ucceprarlr4oHHoe r4ccJreAoBaHrze LLIupreea A.A.

atKTyaJrbHyro TeMy, rrpeAcraBJr.fier c060ft 3aK0Hr{eHHyro

T0op eTr4rrecKyro r4 [paKTr.rqecKyro 3Haqr4Mo cTb.

()cHoeHHe pe3ynbrarbr r43noxeHbr B l5 HayqHbrx

ony6lur<oBaHbr B u31aHufl4 peKoMeHAoBaHHbrx BAK pO),

rI Dnyrrulu noJro)Kr4TexbHyro orIeHKy.

l\nrop eSe p ar u ny6n uraquu cor4cKarer.f, orf' alKaror ocHoErHo e coAepxaHr{e

BbIIIOJIHCHO HA

pa6oTy, r4Meer

rpyAax (6 pa6or

anpo6upoBaHbr u

AUCCepTarIl]flM, a ee aBTop -
rrpr4cy)geHr4r yqeHoft creleupr

Otf aquiurrHrrfi onuouesr
Acr,KTop $usuxo-rraareMarr4qecKkrx HayK,
npoQecr:op,
npoQecr;op r<a(pe4pu Ou:uxr.r
noJrynpr)BoAHHKoB, SneKTpoHr4Kt4 I,I

HStHO9JT0KTpOHI{Kr.r

Inl{fY 1ru. H.Z. Jlo6aqeecxoro

1.{4 : ;. :f .y'/tj,7gr' 3D06
F-rnai/-' 8 z h ev St< ; @1t h; s u no,^u

Al.rcceprarlllv u coorBercrByror cnerlr4arrbHocru 21..2.8 - <MeroAu u rrpz6opu

KoHTpOJIt Ir Al4arHocrvKla Marepr{rlloB, r43AeJrufi, neulecrB r4 flpr4polnofi cpeAbr)).

llarzna o6pasou, Al{cceprallrat [luprena Arexce.s .Arerccan,4poBrzrra

flr:tIrrercfl caMocrotTelruoft 3aKoHqeHHoft uayvHo-KBaJrr4ouKarlrutoHHofi pa6orofi,

c0orBercrByer rpe6onaHutv

2.2.8 - <Mero4u I.r npra6opbl KoHTpotfl vr rr4arHocrr4Kr4 Marepr4€rJroB, m3aerrurft,

Be,ruecT'B 14 npr4poAHoft cpe4u>.
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ENencrufi AlercaH4p AlemcanApoBr4rr

f,'*nu

BAK, npeAbrBJrreMbrM K K€tHAr4,qarcKr4M

lllup;ree Anerceft AlercanApoBr4rr 3acJr1/)Kr4Baer

KaHAIIAaTa TeXHI4r{eCKI4X HayK rro CIOqZarrbHOCTt4

,. ;,_ ::. I r.l' )


