
OT3bIB
o$uquarrbHoro ornoHeHra Ha AucceprarluoHHy pa6ory

3anaqnoro Ceprer AH4peeBrrqa
Ha reMy: (300eKTbI rnraHTcKoro nou6uHarlrroHHoro paccerHnr cBera rr

ArrsJrel(TpoQope3a B cHcreMax Ha ocHoBe HaHoqacrlrq ll MHKpoeJreKTpoAoB H3
6.na ropog H brx MeraJrJro B)),

rpeAcraBJleHHyro Ha col4cKaHvrc yreHofi crerreHn KaHALrAara Szsnro-
MareMarHqecKHX HayK rlo creqra€rJrbHocrlr 05. 1 6. 1 8 <<HaHorexHonorvtr vr

HaHoMarepH€IJrhI (nr arepn €IrIhI AJIA gJr e KTp oHHKr,r ra Q orouuru)>>

1. coornercrBrre Arrcceprarllrn crreq[aJrbHocru
KOTOpbTM OHa [peAcTaBJrfleTcfl K 3arrlrrTe

Co4epxalgtlae Al4ccepralluoHnofi pa6oru 3asaqrcoro C.A. rroJrHocrbro
coorBercrByer orpacJrla HayK ($usurco-MareMarnqecKl,Ie nayxrE) u c11equanbHocrg
05.16.08 <<HaHorexHoJlorvtvt vt HaHoMarepu€rnbl (rr,rarepn€urbr AJrfl oJreKTpoHHKH vl
QoroHuKH)) Ha copIcKaHI,Ie yrenofi crerIeHI,I KaHArd4ara Qusuro-MareMargqecKgx
HayK. fIpe4craBJIeHHbIe B Anccepra:qiau p*yJrbrarbr BxoArr B o6lacru
HccneAonauzfi, npeAycMorpeHHble nacroproM AauHofi creqpr€rJrbHocrg, p€BAe n IILZ,
ryHKrbI I - llpoqecchl, 3aKoHoMepHocrvvt MeroAbI SoprrlupoBaHr{r HaHocrpyKTyp H
HaHocrpyKrypI4poBaHHhIX Marepl{anoB, 6 - llpotleccbr n s$SeKrhr B3aHMo 1eficrsufl
HaHocrpyKTyp vt HaHoMarepu€rJroB c H3JryqenvrflMvr pa3nurrHofi rrpupoAbr vr 7
3arcouoMepHocrl4 SyuxqnoHnpoB aHufl, vr npr,rMeHeHr.re HaHocrpyKTyp
HaHocTpyKTypHpoBaHHbrx MaTepr{€uroB.

l

2. AnryaJrbHocrb reMbr Ancceprau[H

VT

Coe4aune v HccJIeAoBaHrre npr{Hrlr,rroB pa6omr ycrpoficrB, coBMerqarcqrx B
ce6e KoMrIoHeHTbI gneICTpoHI,IKH vI SoroHuxlr, nepclercrgBHbr Nrfl, MHonirx
npaICTI4rIecKIlx rlpHJloxenuft, B ToM tlncre Nrfl aHaIILI3apagrrnnrHbD( BerrlecrB B )KrrAKr{x
cpeAax. B raqecrBe snelcTpoHHoro KoM[oHeHTa raKr4x a*aJrr4TtrrecKax ycrpoficrB Bce
qalqe paccMaTpI{BaIoT CHCTeMy [naHapHbrx MeTaJrJrr.ilrecKr{x Mr,rKpognercrpoAoB Ha
Al'IgJleKTpnqecrcofi noAJIo)I(Ke, o6ecnetluB€uolr5rlo geo6xoAr{Mbre ycJroBl,rf, AJrfl
rlpof,BrleHl{t e$Serra AI,pJIeKTpoSopeea (A9O). I4cuolmoBaHr{e flBrreHufl, A3O
no3BoJlter yJIaBnvIBarb, HarIpaBJIf,Tb H noK€urrnoBarb rleJreBofi o6rercr B npocrpaHcrBe c
BblcoKofi ro'rHocrbro. C Apyrofi cropoHbl, B Kaqecrne QoroHHoro KoMnoHeHTa raKrD(
ycrpoficrn Haz6olee
cnoco6crByrcrqI.rx

uepcnercrHBHbrM

BO3HHKHOBEHI,IIO

'BJI.flETC'

eSQerm
MacclrB rrrra3MoHHhD( HaHOCTpyrCTyp,

n4raHTcKoro xona6raHauuoHHoro

u oTpacJrrr HayKrr, [o

pacceflHIEr (fKP) cnera or MoJIeKYn, 44cop6upoBaHHbD( Ha r{x noBepxHocrg. Ha erou
orlruqecKoM eSSerre ocHoBaH MeroA fKP-cnelcrpocK orrna, xoropufi [o3BoJrrer
o6HapyxuBarb u HAeHTI,ISuqupoBarb eAuHrrHhre MoJreKyJrbr H MoJrer(ynspHbre
ancarra6 nH c BblcoKofi 'ryncrBuTeJlbHocrblo I,I TorrHocrbro npeAcK a3aH:afl, ax crpyrcrypbr.
B AuccepraIIHH ],irccJreAoB€ulocb orAeJlbHoe r,r coBMecrHoe nporBJreHge e$Qercron [3@



H fKP cBera. Pesynrrarbr, noJryqeHHbre c noMorr{r-ro qucreHHoro MoAeJrr{p oBagtrutli- vr
coBpeMeHHbrx SKcnepuMeHT€ulbHbrx MeroAoB I{ccJreAoBaHI,rr, BK1roqarc1qru( B ce6s
ManlerpoHHoe pacIIbuIeHLIe' sJIeIqpoHHo-JIlqeBoe HcnapeHue, QoronurorpaQruo,
snelcrpoHrryro n QnyopeclleHTHylo MHKpocKofIHI{, creKrpocKormo rou6uHutrlgoHHoro
pacceflHut cBera, TIo3BoJIHJII,I aBTopy ycraHoBLITb Quan recKne MexaHrr3Mbr rrporBJr e16fl,
sQSemon A3O v fKP cBera B pinnruHbrx ycnoBr,rnx, a raKxe paspa6ora6
KoHcrpyKIIHIo v MeroAI,IKIa H3roroBJIeHvIfl, ceHcopHoro ycrpoficrBa Nrfl apaJrvrga
6uooprauzrlecKax coeAllHe:auit B BI,IAe 6erroe c noBbrrrreHHofi n cpanHeHulr c ApyrurMr,r
aHaJILITHIIeCKnMU IIO.U(O AA\[U CKOpOCTbT H qyBCTBHTeJTbHOCTbIO.

3. CreueHr HoBIr3Hbr peyJrbraroB, noryqeHHbrx B AHcceprarIHH, H
HayqHbrx rroJroxeHufi, BbrHocnMbrx Ha 3arrllrry

[ucceprallPloHHafl, pa6om 3asallroro C.A. BbrloJrHeHa Ha BbrcoKoM HafrHoM
ypoBHe H npeAcraBJrter co6ofi rounJleKcHoe reoperlilqecKoe r{ gKcnepprMeHTaJrbHoe
lrccJIeAoBaHI'Ie. fIpaAcraBJIeHHbIe B AHccepraIIHoHHofi pa6ore pe3yJrbrarbr H
noJIo)KeHvIA, BbIHocHMbIe Ha 3aIrIHTy, o6raAalor uaytuofi uonrasuofi, Koropafl
3aKrrcqaeTcfl, B cJreAyrouleM :

1. Bnepnue coBMecrHo l{cnoJlb3oBaHhr MeroAhr crarr,rcraqecKoro
IJIaHI'IpOBaHH' SKCnepI,IMeHToB B HaHOTeXHOJIOTHI,T 14 TII,ICIeHHOTO MOAeJIHpOBaHIIfl
AJIfl onruMlrca\nv [poqecca QopMrlpoBaHvIfl, rrnra3MoHHbrx HaHoqacrr,rq r,I3 3oJrora vr
cepe6pa MeroAoM TepMutlecxofi KJIacreprzrlarluu ux TSHKHX rrJreHoK,
AeMoHcrprrpyolrlnx MaKcHM€uIbHoe ycI,IJIeHLre rcou6uHarluoHgoro pacces Hvfl. cBera
or MoJrer(yn opraHr{qecKr,rx Kpacrrrerefi .

2- YctasoBJIeHbI 3aKoHoMepHocrI,I ABLDKeHr,rfl noJlrrcrl{ponbHblx qacrull
p€I3Horo pBMepa 3a cqer eQQerra A3O, Bo3HI,IKarcIqero B cgcreM€x Ha ocHoBe
nJIaHapHbIX 3OJIOTbIX UeranJII,IqecKHX MI4KpOgJreKTpoAOB CO BcTperrHo-urTbrpeBoit u
sy6uarofi roHQnryp aryueir, 14 onpeAeJIeHhI onrr{M€rJrbHbre ycJroBgfl Nrfl Hx
e$QercurBHoro pa3AeJr e:nufl, B rrpocrpaHcrBe.

3. VcraHoBJreHbr 3aKoHoMepHocrr.r ABI,nKeHI{r MoJreKyn6emos (nrasoqvtwa)
nyreM nepnofiur6ylrnna, rarroQeppuHa) 3a crrer eSsexra AOo

sKcrIepHMeHT€uIbHoIZ OII€HKH BerI,ItrHHbI HX MoJreKyJrflpHbrx rcoeQQurIHeHToB
Knaysnyca Moccorrn, Koropbre froK€I3€urrr, rrro AIrfl TorrHoro npeAcK aga1vlfl,
rIoBeAeHkrfl, 6effios rIoA Aeficrsr4eM Ar,rsJreKTpo$operr{qecrofi CHJIbI B

rrHTbrBaTb

ycrpoficrBa,

cyulecrnyrorqefi SeHonaeHoJlorn.recrcofi MoAeJrlr A3@ Heo6xoAHMo
noJIffpI,BaIIHIo cpeAbl nocrofl HHbrM Ar,InonbHbIM MoMeHToM 6erxos.

flpe4no)r(eHa KOHCTpYKqTa-s HoBOTO ceHcopHoro
coAep)Kalrlero KoMroHeHrbI AJrr pea.JrH3arlkrr eooerron A3o H fKP CBera,
cnoco6Hoe yJIaBJIlIBarb vI co6uparr B 3apaHee ra3BecrHofi o6lacru rpocrpaHcrBa
MoJIeKyJIn 6uoopraHl'IqecKux coeAlrHeHnfi, a TaK)Ke AereKTr4poBar b u LtccJreAoBarb
I4x crpyKrypy.

4.



4. O6ocHoBaHHocrb rr AocroBepHocrb BbtBoAoB \r peKoMeHgaqnfi,
cQoplryJrnpoBaHHbrx B Aucceprarlrr

IIonyreHHbIe B ArIccepraIInoHHoM uccJreAoBaHr,rr{ pe3yJrbrarbr o6ocHoBaHbr la
AocroBepHbl, ocHoBblBalorcfl Ha Qyn4arvreHT€urbHhrx rroJro)KeHrrrx gJrercrpocrarrrKH,
9JIeIffpOAHHaMI,IKH, XJ1IMnVI H TepMOAUH€IMr{KH U He [poTHBOperraT AaHHbrM,
npeAcraBJIeHHhIX ApynaMI,I aBTopaMr,I B JrnTeparype. Heo6xoAprnao orMernTb, rrro B
xoAe BbITIoJIHeHVI:fl, pa6OrU COIICKaTeJIb BbrnOJrHr4Ir pn[ Ba)KHbrX npeABapr,rTeJrbHbrx
HccneAogaHufi H npoaHaJIH3I,IpoB€rn Bo3MolKHocrb r,rc[oJrb3oBaHr[r HaHoqacrHII
6naropoAHblx MerarlnoB Ha HaHocrpyKTypr{poBaHHoM rcpeMHr,ru B KaqecrBe

SotonHofi cocraBJltloqefi ceHcopHoro ycrpoficrBa, B pe3yJrbrare KoropbD( 6un
cAeJIaH o6ocHosaHHHfi nu6op B roJlb3y HaHoqacrrarl 3oJrora H cepe6pa c
aHiLnoFHqHbIMH CTpyKTypHbrMr{ U OnrHrreQKHMr{ [apaMerpaMH Ha [oAJroXKaX H3
creKJIa. Bce BhIBoAbI, Bblpa6otaHHble aBTopoM B npoqecce noAroroBKrr
Al,Icceprarlvlu, KacarcIrluecfl, KaK gJIeKTpoHHofi, TaK u SoroHHofi cocraBJrflrorqnx
ceHcopa apryIvIeHTI4poBaHhI, noATBepXAeHbI pByJIbTaTaMI,I upoBeAeHHbIx
HccJIeAosaHHfi I,I orpa)Kalor HafrHbre rroJroxenvrfl,r rrpeAcraBJreHHbre B Ancceprarluu.

5. HayrrHafl, rlpalcTlrqecKar, oKoHoMnqecKafl u collnaJrbHafl 3HaqnMocrb
pe3yJr bTaToB AHccepTa rI rr H

Hayvuaa sHaqu 4ocmb pe3yJlbraroB AuccepraL\uu cocroraT B rroJrfre:nutr
HoBbIX sHaHI,Ifi o MexaHu3Max ycI,IJIeHng fKP cBera rrJra3MoHHbrMr{ HaHoqacrHrIaMH
3oJlora I{ cepe6pa, rIoJI}qeHHhIMI,I [yreM TepMnrrecxofi KJracrepn3arlkrkr t4x roHKr{x
uJIeHOK, BeJII,IIILIHe. H Ha[paBJreHHH Ar,rgJreKTpoQoperurrecrofi cuJrbr, 4efictnyroqefi
Ha noJrLtcrl{poJlbHble tIacrI,IIIbr kr MoJrer(yJrbl 6erKoe B cucreMax nJraHapHbrx
M er€urJrnq ecKrrx Mu Kp oeJreKTpoAo B pa3JmrHo fi roHS uryp a\nn.

IfparcmuvecKctr sHavuMocmb 3aKrloqaercr B paspa6orKe HoBoro runa
ceHcopHoro ycrpoficrBa EIrfl, aHaJII{3apaglrutqHbrx BerrlecrB B MeAHTIHHe, 6uolornu Lr
gKoJIorHI,I. flpe4craBJleHHbre B Ar{cceprarlrir,r pe3yJrbrarbr no o6reAuHeHuro
eQ{erron A3O u fKP cBera B oAHoM ycrpoficrBe Mn AereKr}rpoBaHnn u
HAeHTI{QnraqnH MoJIeKyJI 6sI.mero cblBopororrHoro anr6yrrrlvr*a cBr,rAereJrbcrByror o
[epc[eKTI{BHocrH HctIoJIb3oBaHHr raKr,rx ycrpoficrn Nffi anaJrtrrarrecKr{x
npHJroxeuufi.

llonyreHHble p*yJlbrarbr Ar,rcceprarlriroHHoro HccJreAoBaHr,rfl 6unu
npHMeHeHbI npv BbInoJIHeHLru HaflHo-I{ccJreAoBareJrbcKr,rx pa6or s O6reAr,rHeHHoM
HHcrI,ITyre flAepHbrx HccJleAosaHr,rfi (OVful, r. !pr6ua, Poccur) n HaquoH€tJrbHoM
rIccJIeAoBareJIbcKoM yHr,rBepcr,rrere (MII3T> (r. 3enenolpaA, Poccux), qro
[oATBepxAeHo cooTBeTcTByrorrIHMH aKTaMr,r.

SrcououuqecKan 3Haqut4ocmb noJryrleHHbrx p*yJlbraroB 3aKJIIoq aercfl, B
IIoBbIIIreHHkr IrpoI,I3BoAHTeJIbHocrLt, coKpalrleHr{u rpy4ogarpar v ce6ecrogMocrg
aHaJIrITuqecKI,Ix lIccJIeAosaHI,Ifi c HcnoJIb3oBaHI,reM HoBbrx ceHcopHbrx ycrpoficrB,
o6teAuHflrcIqrx s ce6e KoMroHeHTbr Arrfl peaJrr,r3arluu eQQerron ,,{3@ n fKP cBera,
Koropbre MoryT rrpon3BoAr{Tbcs n 6onbruax MacruTaflax.



CoquanbHcrn sHortuljnocmb peyJlbraroB Azccepraul,IoHHoro nccJle'{ oBanilfl,
3aKrloqaeTct B HcnoJlb3oBaHvwr noJIrreHHbIX pe3yJrbTaToB AIrfl IoATOTOBKH HarrHbrx
v HHXeHepHbIX KaApoB nyreM yBenuqenvrfl. o6reua Hx snalr'.uir B o1tacru

llpegcraBJreHHbre

ony6ruKoBaHbr 1 l
MoHorpaQurc, 4 crarsn B pelleH3r,rpyeMbrx HafrHbrx )KypHaJrax B coaBTopcrBe, B ToM
rIucJIe, Mex(AyHapoAHhIX c BblcoKt4u pefirrrHroM (Analytical Chemistry, Microporous
and Mesoporous Materials, Journal of Raman Spectroscopy, Biosensors), qro
orpa)Kaer srIcorcHfi ypoBeHb roJIfIeHHhIx HafrHbrx peyJrbraroB, 2 crarbrlr vr 4
Te3uca AoKJIaAoB B c6opuuKax Marepr,r€LrroB HafrHbrx xon$epeHrlrnfi.

O6uufi o6reu ny6nzxauuit ro reMe Aucceprarrvtu1 coorBercrByroqux
rIyHKTy 19 IIolo)I(eHHs o rpncy)r(AeHnu freHbrx creneuefi u ilpucBoeHr,ru freHbrx
grialauil cocraBJlter 8,4 aBTopcKoro Ju4cra. MarepnaJrhr, ony6nuKoBaHHbre B
[eperrl4cneHHblx pa6orax, u maquufi BKJIaA B Hrrx cotrcKareJrfl AocraroqHo [oJrHo
oTpax(arcT HarrHbre rr IIp aKTHTI e c K LI e p e3yJI bTaTbI A H C C ep T AIIur4.

cooTBeTcTByeT coAep)KaHr,rro Ar4ccepTarluoHnofiAnropeQepar pa6orrr,

7. CoorBercrBIle oQopMJreHHfl Ancceprarlurr rpedonaHuqM BAK

OSopnrJIeHrIe Anccepra\uu u aBropesepara roJrHocrbro coorBercrByer
rpe6onaHvlnM BAK. PaccuarplaBaeMaf, Auccepra\ufl, rrpeAcraBJrter co6ofi rleJrbHyro
3aBepueHHyrc pa6ory c JIorI{rIecKHM I{ rlocJleAoBareJrbHbrM H3JroxeHr,reM Marepu aJra.

8. CoorBercrBne HayuHofi rcna.nnQnnauurr corrcKareJrfl y.reuofi crerreHn,
Ha KOTOpyrc OH rrpeTeHAyeT

AHarns coAep)KaHus, AI,IccepraIIpIoHHofi pa6oru u aBTopesepara ) HaJrnrrue
ny6nnrca\uit B HafrHo-TexHI{qecKHX )KypHaJIax BbrcoKoro ypoBHfl, AoKJraAbr rro reMe
Allcceprarlvrrr Ha HafrHbIX MexqyHapoAHhIX KoHQepeHqvrnx H fracrr,re coucKareJrr B
uccJleAoBaHutx B paMKax rocyAapcrBeHHbrx HarrHhrx nporpaMM, AoroBOpOB C
BPOOH u MIaHI{crepcrBoM o6pasoBanvs, Pecrry6JILIKrd Benapycb, coorBercrByrorrlgx
repeqHro rIpHopI4TerHbIx HarIpaBJIeHufi $yHAaMeHT€urbHbrx r{ rpr{KJraAHbrx HafrHbrx
HccneAoeaHlafi Pecrry6JIHKH Belapycr, [o3BoJrflror 3aKrroquTb, rrro HafrHafl
rnzuruQuKaLlvrfl, collcKareJlt 3anaqrcoro C.A. rloJlHocrbro coorBercrByer yreHofi
crerleHH KaHAr4Aara $Iaauxo-MareMaruqecKl{x HayK IIo 3€rrBlenuofi clequaflbHocrr,r.

paspa6orKl{ MeroAoB [pocrpaHcrBeHHoro y[paBneHus,pinrzrrHbrMu o6rexrauvrux
o6HappKeHvfl,, a raKx(e MeroAHK QopunpoBaHu fl, kr r4cc.[eAoBaHnfl, ceoficrB MLrKpo- H
HaHopzl3MepHbrx o6reKToB.

6. Ony6.uunonaHHocrb peyJrbraroB Alrccepraruru B HayqHofi neqarrr

B ALrCCepTarIr{OHHOrr
HafrHbrx pa6orax,

BbIBOAaM I4 rrOJrO)KeHVIflM, KOTOpbre BhrHOCflTCfl, Ha 3aIIIUTy.

pa6ore
BKIIOqA'

HarrHbre pe3yJrbTaTbr
oAHy KOJrJreKTUBrryrO



9. 3apreqaH[fl

1. B AucceprallnoHnofi pa6ore 6omruoe BHHMaHHe yAeneHo BJrHflHHro
roJIIrII4HbI nneHoK 3oJlora v cepe6pa Ha rraopSoJrornro, prcMepbr u nnorHocrb
HaHoqacrIaII MeraJIJIos. O,.qHaKo n pa6ore He yK€BaH MeroA onpeAeJreHr,rf, ToJrrrlr{Hbr
TIJIEHOK.

2. B pa6ore He rIpoBeAeH aHaJru3 uopQoJroruu, crrJroruHocrr,r ncxoAHbrx
IIJI9HOK MOT€LIIJIOB, KoTOpbIe MOryT oKa3bIBaTb BJIIitflHr,re Ha QOpuupOBaHHe
HaHOqacTrIII.

flpnne4eHHble BbIIrre 3aMeqannfl, He 3arparr{Baror ocHoBHhrx rroJroxenuir vr
BhIBoAoB, coAep)Kalquxct B AHcceprarIHV, v He cHnxaror HafrHofi, uparrlavecrofi,
gKoHoMl4qecKofi u coquallbHofi qenuocrn rroJrfreHHbrx pe3yJrbraroB.

10. 3anrrorreH[e

,,{r,rcceprallufl 3asallxoro C. A. nSQ0eKrhr ruraHTcKoro xou6zHarluoHHoro
paccefllaufl cBera u AngJleKrpoSopesa B cucreMax Ha ocHoBe HaHoqacrurl 14
MHKpOSneKTpOAOB 6raropoAHbrx MET€UIJIOB) flBJI'ETCfl 3aBeprueHuoff
caMocroflTeJlbuofi rnalu$l{Kalluonuofi pa6orofi, coorBercrByer rpe6oBaHuqna BAK,
rIpeAbtBJIteMbIM K Aucceprar.IlrrM Ha cor{cKaHr{e yreHofi crerreHn KaHAuAara
$usuxo-MareMarlaqecKux HayK, coAepxr{T HoBbre HafrHo o6ocuoBaHHbre
pe3ynbrarbl, coBoKynHocrb Koropbrx HMeer BaxHoe HarrHoe 3HarreHHe Arfl,
p€BBI,ITHI MeroAoB aHaJluTr,rqecKr{x HccJleAosaHl,rfi rIeJIeBbIx BerrlecrB B xHAKHX
MHO|OKOMTTOHeHTHbTX CpeAaX.

C'IHraIo, trro 3asallxufi C. A. B coorBercrBura c rpe6on anvrnvrvr rr. 2l
floloxenvrfl, o rlpucyx(Ae:nuv freHhlx creneuefi v [pr{cBoe14r4 }nreHbrx znauuit,
3acJIyxI,IBaer npI,Icy)K Aelrlafl, yreHofi crerleHl{ KaHAuAara Qnsuxo-MareMaruqecKr{x
HayK rlo cre[u€IJlruoiru 05.16.08 HasorexHoJlorug v HaHoMarepg€Urbr
(rr,rarepn€Lllhl AIrfl gJreKTpoHuKI,I H Soronurcu) 3a cJreAyrorrlge HoBbre HafrHo
o6ocHoBaHHhre p*ynbrarbr, BKrrorraK)rrlue :

1. ycraHoBJreHHble oco6euHocru rroJrfreHvrfl, MaKclrMaJrbHbrx cnrH€uroB
f[raHTcKoro xona6uuallHoHHoro paccetHvls. cBera Ha MaccuBax HaHoqacrgrl 3oJrora
(cepe6pa) pasn'repoM 14-28 nrra (30-64 nrra) c paccrorHrreM Me)KAy HX rpaHHrI avrra 12-
l18 HM (35-53) HM Ant I,I3nfreHun Jra3epa c 4rr.rHofi BoJrHbr 633 nu (532 Hrvr) or
MoneKyn paAoMVHa 6)K

2. ycraHoBJIeHHbIe oco6eHHocrl{ JroKzrJrr{3arlnr{ cQepr,r.recKr,rx qacrnrl H3
rlonHcTl{pona AI4aMerpoM 190 srr,r B o6lactsx c MaKcLrM€urbHo AocTDKrdMbrM
rpaAHeHToM HarIpt)KeHHocrH sneKTplaqecKoro rroJrr, a AHaMerpoM 520 HM - npr4 ero
oTcyrcTBKv\ 3a cqeT Aefictsvlfl, Ha HI,Ix AugneKrpoQopeTnqecrcofi cgJrbr, co3AaBaeuofi
HeoAHOpOAHbIM SJIeKTpHTIeCKUM IIOJIeM MeX(Ay BcTperrHo-rrrTbrpeBbrMra SJreKTpoAaMH
(ue sonora) rIpH rlpnno)Kenur K HHM nepeMeHHoro Harrpf,xeHr4r aMrJrHTyAofi 10 B u
qacrorofi or I Ao 5 Mfq, Koropble 3aBucflr or crIJIbr rpeHr{r, Bbr3BaHsofi Mr{rparlueit
rloroKoB xI{AKocrLI 3a cqer gJreKTporepMLtqecKoro e$Sexra, u MoryT 6urr



noAaBJIeHbr ryreM HcnoJIb3oBaHHt Bolgrrrx cpel c yAenbHofi qpoBoArrMocrbro Megee
10{ Crr/r*r H yMeHbIueHHt lutorq44rr noBeprurocrn Mr{r(poenercrpoAoB Ha 36 yo.
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\A flernnqKl{rlA. H.
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