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o$rnquanbHof o olrroHeHT a, A.T .H. B opoueqKoro AHgp er B na4uvupoBlrrra,

upoQeccopa rca$e4prr <PaxerHbre ABLrrarerru> M|TY uvr. H.3. Eaylaana

Ha Avra c eprarlr4o H Hyro p a6ory AHro Ho s c Ko ro LIs aHa B r aA uruup o Br4q a

<IrIc cr eA o B aHvre S op u upo BaHvrfl, 4n yx Q asnbrx ra3 o Kau eJrb Hbrx crpyfi >,

npeAcraBJreHHyro Ha cor4cKaHue yreHofi crerreHr4 KaH4la4ura rexHr,rtrecKlrx HayK

ro crerlr4aJrbHocrr,r 05.07.05 - <TeuroBbre, oJreKTpopaKerHbre ABLrrarerrvl

, Lr 3HeproycTaHoBKlr JreTaTeJrbHbrx au[apaToB))

AxmyunuHocmb meMbt

B Hacroqrqee BpeMr ycrpoilcrna, Qopuupyrcqr4e 4nyxQasnrre
ra3oKarrenbHbre c'tpyv c errcoKofi KoHrleHTpa\tteir. KoHAeHcr.rpoeanuoft Sa:rr
(xauenr), [puMeH.rrrcTcfl Anfl. co3AaHnq rflrvr B rrrApopeaKTuBHbrx ABurarerflx, a

TaKXe B CTeHAOBbTX KOMfrJreKCaX, UC[Onb3yeMbrX Anfl rrpoBeAeHr,r_s BbTCOTHbTX

vtcrrcrcauuit aszarluouuoft u paxeruofi TexHprKr4. Cne4yer raruKe [oAqepKHyrb

IIepcneKTr{BHocTb rrpr4MeHeHnt 4nyxQasnrrx fa30KanenbHbIX

BblcoKoKoHqeHTpr{poBaHHbrx crpyit npr4 HaHeceHnrr [porr,rBoo6r'eguuttreJrbHblx

cocraBoB Ha noBepxHocrlr Qrosenaxa v KpbrnbeB caMoJreroB, trpvr ryrueHr4r4

lo)KapoB, B rracrHocrvr) Ha a3poApoMax, rAe rpe6yerc.s 6oflrrua-f, AanrHo6ofiuocrr
ryuarqefr arpyv.

Pa6ora HanpaBJreHa Ha r43freHr4e pa6o.rero [poqecca rr co3AaHrze ycrpoficrn
HoBoro rvtra 4nr QoprravpoBaHr4fl, ra3oKa[eJrbHbrx crpyfi c BbrcoKofi rouqeurpaqueit
KoHAeHcrrponauuofi Qasrr. Cnegyer orMerurb, rrro peanr43arlr4.rr Bcex [per4MyrrlecrB

paccMarpr{BaeMbrx ycrpoficrn rpe6yer rrpoBeAelanfl. cepbe3Hbrx reoperuqecK}rx kr

3KcneprrMeHT€urbHbrx uccneAoBaHuv, HarrpaBJreHHbrx Ha orrTlrMlr3arlurc [apaMeTpoB

npoqecca. B cnssu c 3Tr4M aKTyzurbHocrb reMbr Ar4cceprar\vv r4 ee [paKTr,rqecKafl

3HAIII,IMOCTb HECOMHCHHbI.

Cm enenu o 6o cruo eaHHo cmu H ayqHux noJto)rceHutq eue o do o u peKorteHdaquil

Ha ocHose npoBeAeHHoro o6sopa pa6or aBTopoM o6ocHoeaHa aKryanbHocrb

r4ccneAoBaHuA cuecnrerefr 3aKpbrroro rkrua c 4racuepcuofr ra3oKarreJnuoil

crpyKTypofi s raNaepe cMerueHvrfl, cMecr4TeJrfl,, araKlne cBs3aHHbrx c 3Tr4M BorrpocoB

npoQunnpoBaHrr{ KaMepbr cMerueHr4.s 3xeKTopa r4 ourr4Mr43a\vv pa6orrr 3)KeKropa.

Cuzco x ucnonb3 osaHHo fi Jrurrep aryp br coAep)K vrc 1 37 Har4 MeHoB asvfir.

llocranosra 3a1aq r{ccneAoBaHr4fl. u rrpeAnaraeMbre AHroHoscKrrM Vl.

MeroAbr Lrx peureHr4.rr [peAcraBJrrrorcr o6ocHonaHHbrMr4 vr BbrrroJrHeHHbrMr4

BbICOKOM Hay{HO-TeXHr,rqeCKOM ypOBHe.

B.

HA

a. /6



OcuosHrte HayqHble rIoJIoxeHI4fl rurcceprarJnu kr BbrBoAbr AocrarorrHo
xopolxo o6ocnosaHbl, oflrrparorcr Ha 3Kcuepr4MeHTanbHbre AaHHbre, [onyrreHHbre

[pI{ rIoMoIq]I coBpeMeHHbrx na3epHo-o[TuqecK[x MeToAoB r.r3MepeHLrn tapaMerpoB

4nyxoasnrrx rloroKoB, Ha pe3ynbrarbr rilrcJreHHofo MoAenupoBa]H4fl, rr Ha

pe3ynbTaTbr, [onrr eHHbre Apyrt4 Mr4 aBTopaMrr.

focmoe epHocmb u Ho Gu3Hs uccnedo 6 aHu.r, nonyqeHHwx puynbm amo 6, eueo doe

u peKoMeudaquil, cfropnynuponsHHux e duccepmsquu

{ocronepHocrb nonf{eHHbrx aBTopoM pe3ynbraroB rroATBep)KAaerc.rr:

rrcrroJrb3oBaHtreM ilplr MoAenr,rpoBaHvrvr [ccJreAyeMbrx llpoqeccoB

Qyu4arVreHTzIJIbHbIX 3aKOHOB rr ypaBHeHUfi ra3OP,Oit gvuaMvrKv. a TarcKe r43BecTHbrx

rennoSusl4r{ecKl4x 14 TepMoAvrHawkrqecKr{x AaHHbrx; up}rMeHeH}reM coBpeMeHHbrx

MeroAoB peanvrca\vlkr MareMarr4r{ecKr4x uo4enefr; yAoBnerBopkrrenbHbrM

cofJIacoBaHI4eM pe3ynbTaToB pacqeTa u npoBeAeHHbrx 3Kcnepr.rMeHToB, a rarcKe urx

cofJIacoBaHIIeM c AaHHbIMI4 Apyrktx aBTOpOB; r40rrOJrb3OBaHr4eM COBpeMeHHbrX

na3epHo-orITlIqecKIIX MeToAoB r{3MepeHr4{ napaMeTpoB, cTaHAapTr43oBaHHbrx

MeroAI4K, arrecroBaHHbrx cpeAcrB rr3MepeHrrfi w perncrpar\uv 3Kcnepr{MeHTanbHbrx

napaMeTpoB.

Hos[rua pe3ynbraroB, nonyqeHHbrx aBTopoM rvcceprarJvrv, cocrotrr B

cneAyroqeM.

1. flpe4noxeHbl kr vrccne1oBaHbl HoBbre ycrpoficrna $oprrar,rpoBaHr4r 4nyx$a:nrrx
ra3oKarIeJIbHbIX crpyit c srtcoxofi KoHrleHTpa\ueit KoHAeHcuponauuofi Sasrr
pa3nurrHoro [ppIMeHeH]It: cMecuTenn 3aKpbrTofo Tvrfia c fa3oKa[eJmHofr

crpyxrypofr B KaMepe cMeueHnr, 3)KeKTop c 4nyx$a3HbrM pa6ovuna reJroM

ertcoxoft KoHUeHTparJvrvr KoHAeHc[ponauuofr Qasrr n upo$ralupoBaHHoft xarr,repofi

cMelxeHlrq, I4cKJlroqaroulefi uc[oJrb3oBaHr,re araSSysopa B cr4creMe 3x(eKTopa.

2. B patvtKax [poBeAeHHbIX 3Kcrrepr{MeHTaJrbHbrx r{ccneAosaHuit nolyqeHa HoBat

6aza AaHHrIX tro 3aKoHoMepHocrf,M pa6ouero lpoqecca B rrpeAno)KeHHbrx

ycrpoilcrnax.
3. flpe4no)KeHa HoBa.q [apaMerpvr.teaKafl. MoAeJrb orrrr.rMu3arlr4r4 rrpoqecca B KaMepe

cMerxeHas 3)KeKTopa.

3uurtuuocmo dnn HayKu u npaKmuKu nonyqeHHbtx enmopoM p%ynbmamor

llpaxrzvecKaf, 3HaqrrMocrb pe3yJrbraroB, rrolyqeHHbrx aBTopoM

ALrg0eprarJvrv, oIIpeAenrercfl [pe)KAe Bcefo IepcrreKTrrBaMu r{crroJrb3oBaHLrfl

ronyrIeHHbIX AaHHrIX Anfl co34aHufl, ycoBepueHcrBoBaHHbrx ycrpoficrn

Q op rrazp o B aHvrfl 4nyx S asu br x ra3 o Karr e Jrb Hbrx arpyir



l. flpe4roNeurr v r4ccJreAoBaHbr HoBbIe ycrpoficraa Qopvrr,rpoBannfl

4ayxQasnrrx ra3oKarreJrbHbrx arpyir, Koropbre Moryr 6urr uc[onb3oBaHbl Anfl

co3AaHr,rr Tflru B flrApopeaKTkrBHbrx ABr.rraTeJr.rrx, B cTeHAoBbIX KoMIIJIeKcax,

Hc[onb3yeMbrx AJrr rrpoBeryenurfl, BbrcorHbrx rrcubrrauuit asuaquonuoil u paKerHofr

TexHr4Krr, rrpr4 HaHeceH:z:a nporr{Boo6te4ttttuteJrbHbrx cocraBoB Ha rroBepxHocrl4

Qrosenaxa r4 KpbrnbeB caMoJreroB, npr,r ryrxeHvv rro)KapoB, a rarcKe cMecI4TeJII4

3aKpbrroro rr4rra c ra3oKarreJnsofi crpyr<rypofi rroroKa B KaMepe cMelxeHu.a;

3xeKTopbr, o6ecner{rlBaroult4e rrpu ucrroJrb3oBaHuvr B r}rApopeaKTrrBHbrx ABZraren.tIX

rro BbrrxeH vre Ha 2 5% KIIA ro cp aBHeHr4ro c cyulecrB yrorrlr4Mrr o)KeKrop aMlt.

2. Paspa6oraHbr MareMarr,rqecKar MoAeJrb, anroplrrM r4 rrporpaMMa pacr{era,

Iro3BOn-qrcuve orrrrrMrr3r,rpoBarb rrapaMerpbr, o[peAenf,rorque xapaKTepvQTrIKu

3)KeKropoy, pa6oraroulux na 4nyx{a3HoM pa6ouevr reJle.

3. llpone4euurre reoperuqecKr4e 14 3KcneplrMeHTaJrbHbre rrccneAoBaHnfl

noATBepAunr{ BbrBoAbr o Bo3Mo)KHocTsx v xapaKTepr4cTuKax IIpeAnoxeHHbIX

ycrpoficrB a rarcKe rro3Bonr'rJrrl rroJr1..{zrr 6asrI AaHHbrx, neo6xoAuMble An-fl I,IX

npoeKTr{poBaHvrfl.. .

KorurcpemHue peKoMerudaquu no ucnoJtbsonsHuru prcynbmamoe duccepmaquu

Pesylrrarrr 1uccepra\vvr Moryr 6urr r4crroJrb3oBaHbr npu paspa6orxax

vrlvtwr co3qa:avrvr cMecvreJrbHbrx ycrp ficre vrJru ycrpoficrn QopnrzpoBaHvrt

4nyx$asnbrx ra3oKarrerrbHbrx crpyfi Ha rrpeArrpvrruflx: @utrual HIIO Carypn HTII

nru. A. Jftoruxu, AO fHlIlI <Perlros>.

C o depucanue duccepmaquu

{ucceprarlr4r cocrovrr vr3 BBeAeHrrr, qerbrpex rJraB 14 3aKrrorleHl4q.

Bo nneAenun o6ocHoBbrBarorc.rr qenb, nrr6op o6rerros, 3a1a-u I4 MeroAoB

Arrcceprarlr{oHHoro lrccneAoBaHkrfl. Cne4yer orMerr,rrb, r{To B anrope$epare

4:acceprarJlz;a aBTopoM AaHo 6oree ileranvtkrpoBaHHbre QopuynlrpoBKkr 3aAaq

taccneAoBaHnfl. V6eAurenbHo apfyMeHTrrpoBaHbr aKTyaJrbHocrb, rlpaKTl4qecKat 14

laa1un.tlaafl, rleHHocrb AucceprauproHHoro r4ccneAoBa:nkrr,. llepevzcrenu saz6oree
B a)r(Hbre pe3ynbTaTbr, BbrHo cr{Mbre H a 3aqr4Ty.

B uepnofi rrraBe Atrcceprarlrrr4 rrpeAcraBJreH o6:op pa6or, rocBrrueHHbrx

cMecureJrbHbrM ycrpOficrBaM n $oprtrnpoBaHuro wpyir c 4nyxQa3HbIM pa6o.ilrv

reJroM. PaccuarpuBaeMbre n pa6ore ycrpoftcrBa rron) {eHvrfl, 4nyxSasnrrx crpyfi
coBeprxeHHo crrpaBeAnuBo pa3Aefl-rrrorcq aBTopoM Ha ABe Kareropur4: 1)

cMeclrreJrbHbre ycrpoficrna; 2) o)KeKropHbre ycrpofrcrna. llpe4cranJreHHbre

Marepranbr rro3BoJrflror cy4vrrb o BbrcoKoM ypoBHe 3pyAr,rrlr4r4 aBTopa B BbropaHHor4



rIM Anl[ I4ccJleAoBaHvrfl o6lacru sHa:F^uir. B pa6ore AeriurbHo npoaHilrr43r4poBaHbr

ocHoBHbIe ny6luxa4uu, Kacarcql4ecr reoperuqecKrrx vr gKcrreprrMeHTaJrbHbrx

uccrleAoB asvit p a6 our,rx trp oqe cco B B ycrp o fi crsax paccMarpuBaeMoro'wrrra.

Bo nropofr uase Aaercfl. outrcaHvre ycraHoBKvr 
^nfl 

oKcrrepr4MeHTzurbHoro

I4ccJIeAoBaHkrr 4nyxQasnblx TeqeHuia c 3aAaHHbrMkr ilapauerpaMu rto pacxo Iy ra

AaBneHIi.flM ra3oBoir u xugxofi @asu rtpu Lrx cMerrreHnvr, cna6xenna.s na3epHo-

orITurIecKrIMI,I MeroAaMI4 I43MepeHr4r napaMerpoB 4nyx$asnrrx cpel. llo4po6uo
paccMorpeHbl MeToAI,IqecKUe acneKTbr rrpoBeAeHkrfl, Lrccne4oBaHr{r r,r BbrrroJrHeHHbre

aBTopoM MepolpLr flTvrfl rlo MoAepHr43 ar\vpr ycraHoBKr4, ueo6xo4uurre InA
IrpoBeAeHr4r SKcnepr,rMeHTa Ha HoBoM KarrecTBeHHOM ypOBHe.

B rperrefi uase npeAcraBJleHbr pe3ynbrarbr urccJre noBaH:zfl cMec[TeJrbHoro
ycrpofrcraa 3aKpblToro rvura c 4nyx$a3HbrM pa6ovvu reJroM ra3oKarenruofi
crpyKrypbl. Hecouueuuoft sacnyrofi aBropa flBrrflercfl. rpuBrerreHr4e saw6olee
coBpeMeHHbIX MeroAoB I,Iccne4oBaH:zfl 4nyxQasubrx ra3oKarreJrbHbrx uoroxos: PIV
ArLg oupeAeJIeHI4{ uolefr cKopocreit vt tasepHo-ourr4rrecKofo MeroAa Arrfl aHanhrca

ArlclrepcHocrl4 KarIeJIb. Llccre4onauo BrrrrflH:/le KoHcrpyKTlrBHbrx oco6euuocrefr
corIeJI Ha crpyKrypy 4nyxSasnofi crpyrz. Cne4yer oco6o orMerurb He roJrbKo

srrcoxufr ypoBeHb 3KcrlepllMeHTaJrbHoro rrccJreAoBaHzrfl,, Ho vr 6onuuoil o6rerr,r

BbI[OJIHeHHbIX SKCTIepHMeHTOB - r{CCJreAOBaHbr rrrecrb Bapr4aHToB KoHcrpyKTr4BHofo

BbIIIOJIHeHIT.g clrecurelefi. llpn [poBeAeHrrrr sKc[epkrMeHToB Bapbr4poBaJwrcb

cneAyrourre [apaMerpbl: ToJrrrII4Ha creHKI4, g.nlr'le^a KaHaIrA, qLrClO Ornepcruft,

AnaMerp ornepcrufr.
B pa6ore AaH AocraroqHo rpauorurrfi aHurrus [onyr{eHHbrx

3KcrIepI4MeHTaJIbHbIX AaHHbrx. llpe4craureHbr pe3ynbrarbr cpaB:aeH:ar

xapaKTepvarvrr cMecl4Te[.x c 4nyxQa:Hrrrr,r pa6ovrau reJroM co cMecr.rreJreM c
o4noQasnrtlt pa6ovuM TeJIoM (pa6oraroqr{x Ha oArrHaKoBbrx pexr4Max). Ha ocHoBe

npoBeAeHHbIX SKCTIepVMeHTOB OKa3aJrOCb BO3MO)KHbrM rrpoaHanr43prpoBaTb

LI3MeHeHrIe [apaMeTpoB KaIIeJrb rro Anr4He cTpyu, B rracTHocTr4, npr4BeAeHo

cpaBHeHue cKopocrl4 qacruu 4nyx$asHoro rroroKa Ha paccroflHuu 100 ra 250 urr,r or
cpe3a cMecrrreJlefi. IIo pe3ynbraraM llccJreAoBaHkr-rr aBTopoM 6ru c4elaH BbrBoA,
rlro rIctIoJIb3oBaHvre 4nyxQasnoro pa6ouero reJra rBJrrercf, eQsexrnnnrrvr
cu o c o 6 o u ynyq Iue H ufl, xap aKTep rlcrrzK c Mec r4re Jr efi p auruuHo ro H a3 H aq eH r4r.

B qerBeproM pa3Aene [peAcraBJreHbr pe3ynbrarbr reopertrqecKoro v
3KcrleprlMeHTiulbHoro I4ccneAoBaHr4fl o)KeKTopa c 4nyx$a3HbrM pa6ovzu relou. B
KaqecrBe MareMarulqecrofr MoAenI4 aBTopoM paccMarpvBarracb AByxcKopocrHaq,
AByxreMrleparypHaf, MoAeJrb, rro3BoJurroula-fl yrrecrb llex$asnoe B3ar4Mo4eficrnue e

4ayxQasnon rroroKe, cBt3aHHoe c repMu.recxofi u nrrHaMr9lecxoft
HepaBHoBecHocrbro Qat. Aala uo4po6nrrfi v apryMeHTzponaHurrfi alarrvr3
ncrlonb3yeMblx 4ouyuleuuft vr rpaHr4rrHbrx ycnonufi. I{enenofi Qynxqneft upv



BbIrIoJIHeHuI4 AaHHofi qacrv pa6orbl flBJrrJrocb AocrrDreHr're MaKcr4MiurbHofi

cKopocrl4 rloroKa Ha BbIXoAe rr3 3xeKTopa, ilpu coxpaHeHvru 6$Avr$$ysopuoft
Sopurr KaHaJra o)KeKropa.

Ha ocHoee paspa6orauuofi aBTopoM MareMarr{r{ecK ft rvro4enu a uon\ {eHHbrx
pacqerHblx AaHHbIx 6rtlo [poBeAeHo cp BHeHze eQSeKTr4BHocrv ABW 3)KeKTopoB

c 4ayxQa3HbIM pa6o.rravr reJIoM 14 cMecr4TeJrrMr4 c o4uoQasHbrM 14 4nyx$a:nrrrra
pa6ovravr reJroM. CpanHurerrbHafl. orIeHKa, BbrrroJrHeHHar rro
SKCrIeprrMeHTa, IroKa3brBaer, qro rlcrroJlb3oBaHrIe cMecr{TeJlr c

pe3yJrbTaraM

4nyxQasnrrrvr
pa6ourzvr reJroM nbssorser rroBbrcvrr KrI{ rprrMepH o sa 20%o.

focmouucmn& u nedocmamKu paflomw

fiuccepragux I4.8. AHronoscKoro rBJr{ercf, sarcoH.reHHofi pa6orofi, B

xoropofr npeAnoxeHbl u rrccJleAoBaHbr HoBbre ycrpoficrna SoprrarzpoBaH:afl
4eyxQasnrrx ra3oKaneJrbHblx arpyi1 a raKlxe MeroAbr upoSnnzpoBaHr4r kr

OIITIIMI43aIILII4 KaMepbI cMerrreHlzfl 3)r(eKTopa c 4ayx$a3HbrM pa6o.rul,r reJroM.
Anrope@epar coorBercrByer ocHoBHoMy coAep)KaHrrro vr BbrBoAaM

Arrg9eprarlLrvr, a reMa Aucceprar\vu v ee coAep)KaHr,re coorBercrByer rraclopry
crelll4ilnbHocrl4 05.07.05 <<Tennonlte, sneKTpopaKerHbre ABr,rraren[ vr

3Hepf oycTaHoBKr{ JreTareJrbHbrx aIIIIap aroB )).

OAuaxo pa6ora He Jrr4rrreHa HeKoropbrx HeAocrarKoB.

l. O6o6rqenze vr [ocneAylouee [clorrb3oBaHue ronyreHHbrx
3KcrIeprIMeHTzuIbHbIX pe3yJrbraroB B ugsecrHofr Mepe 3aTpyAHeHo, nocKonbKy
rlccneAoBaHue BbIrIoJIHeHo Ha oAHoM pe)s4Me (uo pacxo4y v AaBneHlrro ra3a v
xlr4xocrv).

2. B rJIaBe, rlocB.tllleHuofi ouzcaHr{ro 3Kcrrepr4MeHTzurbHofi ycranoBKrr He

fIpI'rBeAeH aHalru3 norpeuHocrefr rpqMbIX a KocBeHHbrx kr3Mepeuuir.llocxolrxy n

PqAe cnyqaeB :a$nxczpoBaHbl AocraToqso cra6rre 3aBrrcr4Mocrtr, qelecoo6pa3Ho
6rtno 6rr [poaHankI3l4poBarb, Ho HaxoArrcfl rru oHV B rrpeAeJrax rorrHocru
3KCIepr4MeHTa.

3. He AaHo o6tqcHeHue Hecl4MMerpr4qHocrr,r KplrBbrx pacupeAe rreHufl,
pa3Mepa KaueJrb rro ceqeHrrro crpyv (pzc. 3.37,3.38, 3.39,3,50, 3,52,4.35,4.37).

4. Cpanulrrelrurtfi aHaJrv3 rlony{eHHbrx pe3yJrbraroB ocJro)KHeH vrc+a roro,
trro lr3MeHeHlle [apaMerpon 4eyxSa3Horo troroKa no AJrr4He crpyr4 Ha oAHrrx
rpa$rar<ax noKa3aHo B gaBLrckrMoc^tv or xanu6pon crpyv, a Ha Apyrr4x - or
l'IjCT alIwrr4 B Mr4JrJrUMeTp aX.

5. B currcKe plclloJrb3oeaHHofi nrrreparypbr xoreJrocb 6rr Br,rAerb 6oruue
ccbrJroK ua pa6oru [ocneAHrrx Jrer.



B qelou orMer{eHHble HeAocrarKr.r He BJrrrrrcr ua o6ulyro [onoxrrrenbHyro
oIIeHKy AkIccepraIluouHoft pa6orrr. fuccepraqnr AuroHoBcKoro II.B. flBrrflerefl
3aKoHr{eHuoft nayrHo-KBaJluIQzxaquonuofi pa6oroil, nocnxrqeHuofi krccneAoBaHr4ro

$opuzpoBaHrrfl 4nyx@asnrrx ra3oKarreJrbHbrx c'tpyfi, o6raAaer BHyrpeHHkrM
eAI4HcrBoM rr coAep)KLIT HoBbIe HafrHbre pe3yJrbrarbr r4 rrono)KeHzq. AnropeQepar
fIoJIHo Lr [paBrlnbHo orpa)Kaer coAepxaHr4e Auaceprarryrv. Pesylrrarrr
ouy6luxoBaHbl B Tpex otudtax, B Tpex perleH3rrpyeMbrx ug1aHr4flx, a raruKe

AoKnaAbrB arrucb Ha MHorux xonQepeHrlurx.

fiuccepraqr{oHHar pa6ora <Irlccre4oBaHkre SopuupoBaHr4fl 4nyxQasnrrx
ra3oKarleJrbHblx c'rpyn>> coorBercrByer rpe6onauuxu llonoxeHz.q o [p.rrAKe
IIpncpKAeHr4fl HayqHbIM w HayqHo-[eAarou4rrecKrzM pa6ornzrau yqeHbrx
creuesefr. Ee aBTop, AHroHoscxuit ll4sau BtaautvrupoBr4q, 3acJryx(LrBaer
[prrcpKAeHZ'fl eMy yveuofi cre[eHl4 KaHAuAara TexHurrrecKux HayK rro
crequanbHocrkt 05.07.05 <<Teulonrte, oJreKTpopaKerHbre 1Bnrarenu vr

3HepfoycTaHoBKZ JreTaTeJrbHbrx auapaToB)).
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