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H HcrlpaBJreHufl rraKerHbrx trJru He3aBrrcrrMbrx oruu6oK AJrfl coo6rqenufi
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rlpeAcraBJreHHyro Ha covcKaHkre yrenofi creleHrr KaHAuAara rexHlrqecKr4x HayK

ro cneql{€ulbHocru 05.13.05 - <<SleMeHTbr Lr ycrpoficrsa Bbrrrktcrurelrsofi
fexHLlKId Vr CLTCTeM ynpaBnelJldfl>>

ArcryaJrbHocrb reMbr

Als o6ecneqeHprfl orleparusHofi z ua4€xnofi repeAarrr.r KoMaH A u AaHHbrx B

pa3nI4qHbIX cl4creMax ueo6xoAr.rMo rrpr{MeHflTb annaparHbre KoAeKr{

rloMexoycrofiut4Bbrx KoAoB, KaK o6HappKr4Baroqr4e ouz6ru c 3anpocoM Ha

rIoBTopHyIo repeAarry, TaK v rdclpaBnsroqr{e ouz6ru aa4auuofi KparHo crvr 6es

rloBropnofi [epeAarru. I{enocrHocrb vr AocroBepHocrb unSopnaa\ur4 flBrrflerefl
BA)KHbIIT,T SAT<TOPOM B CIICTEMAX YIPABN EHVIfl I4 KOHTPOI.g, T.K. HEBEPHbIE 3HAqEHU.'I

Moryr BBecrIl n sa6npK.qeHlle oleparopa B aBToMarusupoBaHHbrx clrcreMax, lz6o
cyqecrBeHHo roBrl{qrb Ha pe3ynbrarbr pa6oru pe€rJrLr3oBaHHoro €rJrropr4TMa B

aBToMarl{qecKrrx crlcreMax. B cBoro oqepeAb, HeBepHbre KoMaHAhr or
ynpaBJlf,Iolqero ycrpoficrBa K r{crroJrHr4TeJrbHoMy Moryr rrpr4Becrr{ K
HerIpeAcK€ByeMbIM nocJreAcrBrrf,M. flpz paspa6orKe rr,ro4ylefi vrrkr ycrpoficrB,
o6ecneql,IBaloulux qenocrHocrb AaHHbrx, neo6xoAr4Mo ) rr4TbrBarb rpe6yeMoe
6ucrpo4eficrnue v arnaparHbre pecypcbr. B ,qr4cceprarlkroHuofi pa6ore E.A.
Mrtqro rpeAnoxeHbl paspa6oraHHbre aBropoM aJrfopr4TMbr KoAripoBaHvrfl. u

AeKoALIpoBaHI4 fl, d raKxe 6rtcrpoAeficreyloulue ycrpoficrBa Ha vtx 6ase.

llpe4rraer Al,Icceprarlr{oHHoro LrccneA oBanvrfl. BecbMa aKTy€LrreH, TaK KaK

€ulropt4TMbl KoALIpoBaHVfl, HaxoAqr rrrr4poKoe rrpr4MeHeHr{e B rlenoM psAe o6nacrefi
a v

coBpeMeHHoLI TeXHVKI'I, a r,rMeHHO: B CVCTeMaX aBTOMaTI4qeCKOfO ynpaBJleHkrf, B

TeneKoMMyHrrKaIII4tX, B PeAI{OTeXHr4Ke, npI'I ApXI'IBUTpOBAH'III"I V p*epBr4poBaELrvr

AaHHhIx. B Aauuofi pa6ore, ArlrecepraHToM rrpoBeAeHo KoMnJreKcHoe

LIccJIeAoBaHI{e €uIropkITMoB B cpeAe Quartus II, krx aupo6arlrrfl Ha

SKCTIepI4MeHTaIIbHOM CTeHAe, a TaKlKe B COCTaBe Cr4CTeMbI ylpaBJreHr{q ycraHoBKr4

Toxauar KTM.

OrleHrca crpyKTypbr rr coAepr(aHrq pa6orrr
[zcceprallrroHHas. pa6ora BKJrroqaer BBeAeHr.re, qerbrpe rJraBbr,

3aKJrrorleHrre u rleTblpe IIpIIJlo}I(eHrrfl .

Bo BBeAeHTI[ [peAcraBJIeHo o6ocHoBaHr4e aKTy€rJrbHocrr{

Al{cceprauvoHHofi pa6oru, o6o3HaqeHbr rlenb u saqarru r4ccneA oBaHvrfl,

cQopvrylupoBaHhl nyHKTbI nay.rrrofi HoBr43Hbr, rrpaKTraqecxofi 3HarrlrMocrr4,



tloJloxenprfl, BbIHocIaMhre Ha 3arrlvrry . CQopuyJrrrpoBaHbr ocHoBHbre rpe6osaHzs x
arIropIaTMaM kr ycrpoficrBaM KoHTponf, H BoccraHoBJreHr4s rleJrocrHocrr.r

un$opvrar\krr4, rloABepranqefics r4cKDK Hr4rM B pe3yJrbrare p€BnlrqHbrx ruyMoB,

HaBoAoK r{Jrr4 c6oes o6opy4oBaHnfl .

B nepnofi rJraBe upone4eH o6sop cyqecrByroqr4x croco6os vr

€tilroplrTMoB, o6ecueqr.rBarourax o6nappKeHrae kr r{cupaB lrenprfl, oruz6or B

pinnuqHblx KaH€L[ax cBfl3u I4 ycrpoficreax Bbrrrr4cJrureJrbHofi rexnuKr4. BruueHbr
ocHoBHbIe HeAocTaTKI/t cyqecTByroqr4x €rJrfopuTMoB o6napylKeHr.r.f, orura6or Ha

ocHoBe IILIKrHtrecKI4x KoAoB CRC, a raKxte HeAocrarKLt KoAoB ErIX,
rlo3BoJlf,rolqIax ucnpaBJr.f,Tb onra6ru 6es rroBTopnofi [epeAaqr4 AaHHbrx.

O6ogHa.reHa sa4aqa [ol{cKa o6pasyrcqr4x rroJrr.rHoMoB Anfl nocrpo enufl.

HoBbIX €trlropl4rMoB o6napyxeHr{fl ouru6oK Ha ocHoBe KoAoB CRC. llpe4lo}KeH
MarpuqHrtfi €InropI4TM BbrrrrcJreHnfl, KoAoB CRC, 3a.f,BJreHnrrfi KaK 6onee
eQ$errusHrtfi no 6ucrpo4eficrBl4ro, qeM cyrqecrByrorrlkrfi ra6tll.rHHfi anroprarM.

e S $ eru4BHbrx rllrKnrrqec Kkrx noMexoycrofiur4 Bbrx KoAoB.

llpone4eHo oKcrreprrMeHT€rrrbHoe

anropr{rMoB B CAfIP Quartus II,
oleparlnosuofi cucreMbr Ha ocHoBe

Ha oCHOBe MLIKpOKOHTponnepa

Bropan rJraBa rlocBf,IrleHa r4ccJreAoBaHraro cyqecrByrorrlkrx v paspa6orxe

rrccneAoBaHrae alnaparHbrx pe€llrr{3 a\nit
a raKxe nporpaMMHbrx pealrr{3a\uit p^nfl

s41pa Linux r{ MutKporpoqeccopHofi cucreurr
Attiny. llo pe3ynbraraM r4ccneA osalrruir

cSopuyru4poBaHhl peKoMeHAaW4r4 K rrpvMeHeHr4ro nporpauuuofi peail,r3ar\uvr

MarpuqHoro anropl4TMa Anfl crrcreM c 4e$uqraroM pecypcos. flo rccneAoBaHr4ro

AilfIapaTHot4 peallz3aI\uu CAenaH BbIBOA o BO3MOXHOcTLI HapaqzBaHvlfl,

6rrcrpo geficwun ycrpoficrBa KoHTp Jrfl. rleJrocrHocrt4 AaHHbrx 3a crrer
nap €IJrn emnoft o6p a6 orKH He cKoJrbKr.rx 6 aftr AaHHbrx.

Tpernro rJraBy MolKHo ycnoBHo pa3Aennrb Ha ABe rracrra: pazpa6orKa

€IrIropI4TMa rIoI4 cKa o6pasyorlr4x rroJrrzHoMoB, xoropufi rro3BoJrrrr HaxoAktrb

IOJII4HOMbI C IyrrmI4MU XapaKTepI4CTVrKaMr{, rreM CyIqecTByIOqUe MHOfOrrJreHbr

KoAoB BIIX. Ha ocHoBe HeKoropbrx noJryqeHHbrx o6pasyloqux noJrrrHoMoB

rlocrpoeHbl IILIKnuqecKue rroMexoycrofiuraBbre KoAbr r{ [poBeAeHo r4ccJreAoBaHLre

annaparHhlx peanpl3a\uit sa TIIWIC zurropr{rMoB AeKoArrpoBaHrrq AaHHbrx KoAoB.

flpe4lo)KeH rll4Knuqecrzfi €uIropI{TM AeKoAr.rpoBantrfl. Anfl r.rclpaBrreHus. rraKerHbrx

ouu6or Ha ocHoBe arrropraTMa Anfl rrcnpaBJreHr{.f, He3aBr{cr4Mbrx ouz6or.
OcyqecrBJIeHbI rlporpaMMHar (an" MkrKpoKoHrpoJrlepa) v. antrelparnafl. Anfl
f Im4C p e €rJr 14 3 a\r4tr rrp eAn o x{ e HH o ro €u f op rrrM a.

rlerneprafl, rJraBa [ocBflrrleHa rrpaKTr4qecKoMy rrpzMeHeHurro

rIpeAnolKeHHbIX anropl{TMoB, rrporpaMM u ycrpoficrn Anfl o6ecnerreHlr.rr

IlenocrHocrl4 AaHHbrx B pa3ruqHbrx cr4creMax. Ha ocHoBe cr{creMhr
cl4lrxpolansar\vrkr ycraHoBKr4 Torauar KTM ilpoAeMoHcrpr4poBaHo rrpr{MeHeHrae
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III4KII,IITeCKOIO €lJIfOpIATMa AeKOAIaqOBAHLTfl, Anfl rrclpaB Irelaurfl, [aKeTHbIX Olrn6Or
IIpu nepeAaqe KoMaHA or yrpaBJrf,rcrrlefo MoAyJr.f, K r4crroJrHrrTeJrbHbrM.

Ilpo4ervroHcrprrp_oBaHo npzMeHeHr.re ocHoBHbrx pe3yJrbraroB Tpersefi fJraBbr

Ha gKcrreprrMeHT€L[bHoM creHAe nyreM repeAaqr.r KoporKltx coo6ulesuit c

rrocneAyrourrM t4cK eHr4eM crtytairHbrx 6uroe uH$oprvr agvr.
B 3aKJrroqeHurr rrpeAcraBJreHbr ocHoBHbre p$yJrbrarbr u BbrBoAbr rro

Ar,rcceprarlroHnofi pa6ore.
flpn.rro]r(eHrrfl coAep]Kar 6ror-cxeMbr €urropraTMoB BbrrrrdcJreHufl, KoAoB

CRC, ra6rurqu ura6roHoe ourz6orc u xapaKTeprlcrrdKra 6ucrpoAeficrsus
ycrpoficrB r{crrpaBJreHkrs, orrru6ox ua IIJIZC (n rarrax). Taxxe B rrpr4no}KeHvr4

rIpeAcraBJIeHbI aKTbI o BHeApeHvrv ocHoBHbrx pe3ynbraroB pa6oru kr

cBr4AereJrbcrBa o perr4crpar\vrn rporpaMM Anfl 3BM.
AnropeQepar AocraroqHo xopouo crpyKryprpoBaH u rroJrHocrbro orpalraer

ocHoBHbIe HayrrHble pe3yJrbTaTbr vr rloJrolKeH'ufl" BbrHoct4Mbre Ha 3arrlr{Ty

Ar4cceprarlraoHnofi pa6our.

Hayunaq HoBrr3Ha rr [paKT[rrecKafl 3HaquMocrb
B pa6ore rIpkIBeAeHbI rrporpaMMHbre peanrr3 ar\uu p€BnlrqHbrx €rrrroputrMoB

Bbltrucrennfl, KoHTpomuofi cyMMbr CRCS c p€r3rnrrHbrMr4 rvro4uSvKarJuflvttr Anfl
Mr4Kponpoqeccopuoft clrcreMbr rr3Mepenvrs, TeMrreparypbr. llpnne4eHo cpaBHeHr4e

pearlz3 a\uit ro 6rtcrpoAeficrnzro Lr rpe6yeMoMy o6rerray rraMrrr.r , Hd ocHoBe

Koroporo cQopuyrkrpoBaHbr peKoMeH4awrr4 rro rrpr4MeHeHvro €rJrropt4rMoB B

3aBvrcvMocrrr or ycnor,ufi pearru3arlnu. llpraee4eHbr annaparHbre pe€rJrr{3arJnvr Ha

nJfi4c pasnr{qHbrx €trrropr{rMoB Bhrrrr{cJreHLrs, KoHrpolrsofi cyMMbr CRC8 u
CRC32, a rarcKe cpaBueHrre peaJrr43a\uft ro 6ucrpo4eficrnuro u annaparHhrM

3arparaM, Hd ocHoBe Koroporo cQopMyJrrapoBaHbr peKoMe:a4arruu ro npr4MeHeHraro

EIJrropr4rMoB Anfl pearrkr3a\uit na IIJIZC.
Paspa6oraHHbre AeKO.4r4pyroque ycrpoficrBa IILrKnLrqecKrrx

rloMexoycrofiurrBblx KoAoB rua [IJIVIC, zcupaBJrrrorlure He3aBrrcrrMbre u rraKerHbre

ouu6rz Ha ocHoBe rlr4Krt4rrecKoro €Irrropr{TMa AeKoAr{poBaHr.rf,, MoryT 6urr
npvMeHeHbl B cl4cTeMax [epeAaqv AaHHbrx aBToMaTvr3ar\vu [polr3BoAcrBa,

cnyTHI{KOBbrX CrrCTeMaX, a TarcKe rrpv xpaHeHVLr AaHHbrx B 3arroMt4Haroqzx

ycrpoficrBax. llpe4rorreHHbre rlr,rKnr{rrecKrae rroMexoycrofi.u4Bbre KoAbr,

o6ta1arculue uesrruefi us6HrorrHocrbro, qeM cyrqecrByroqr4e, rro3BoJrf,T

rpoeKTrzpoBarr 6onee e$SeKTHBHbre ycrpoficrsa ucnpaBJreHrrr ourz6oK c rorrKkr

3p eHIafl orHo Iu eHr4s, [one3 Ho fi n ep eAaB aeMofi ranQ opMarlrd u rc us6rrro.rHofi .

Hecuorpr Ha ro, rrro HafrHo-TexHrrrrecKne pe3ynbrarbr pa6oru rrMeror

BbrpalKeuurrfi npuKJraAnofi xapaKTep, aBTopoM [oJrfreHbr vr 3Haqr4Mbre

Te op erurre cKrde p e3ynbrarbr, c Q opvryJrr.rpoBaHHbre B cJreAyroq[x rroJro]Ke lrruflx:
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rlpeAnolKeHHbrfi MarpHrrHbrfi €Urropr{TM Bbrrrr4cJr eilvrs. CRC orJrr{qaerc{ or
ra3BecrHbrx ra6JrrarrHbrx 6oree BbrcoKLrM 6ucrpoAeficrsraeM npn MeHbrru4x

rpe6on anuflx K rraMf,Tr4 ;

rrpeAnoxeusufi aJrropr{TM rrorrcKa o6pasyrcqr{x noJrr4HoMoB rro3Bonser

cTpor4Tb rlr.rKnurrecKrre froMexoycrofi.rr{Bbre KoAbr, uMeroqee nrruee
coorHorrreHze noresHofi zn$opnra\uu K ug6rrroquofi AJIfl coo6qenuir
KoporKoir gtuH rreM KoAhr BTX;
co3AaHHoe Ha 6age ruII4C ycrpoficrBo r,rcrpaBrreHv.fl, He3aBLrcHMbrx

oruu6orc o6ra4aer ryquruM 6ucrpoAeficrsr{eM rreM aHarrorr4rrHoe

ycrpoficrBo, r.rcrroJrb3yrcrqee r{3Becruufi KoA BrD(;

co3AaHHOe Ha OCHOBe rILtKrLrrreCKOfO €rIIrOpVTMa AeKOALIpOBA}Jv.I.fl.

ycrpoficrBo Ha IJWIC cnoco6so ucrpaBJr.f,Tb raKerHble ouu6ru 6es

ofpaHkrrreHkrrr AJrLrHbr KoAoBofo cJroBa.

CoorsercrBne pe3yJrbraroB pa6oru coAeplr(aHr{ro ony6.unKoBaHHbrx

pa6or
Hayrrrue pe3ynbrarbr orporeHbr B rrrecrr{ ry6rurarlr{sx )KypH€IrroB vr3

leperrHf, BAK, rrro cBlaAereJlbcrByer o6 ux HoBrr3He V 3HarII4MocTI{. Taxxe
LrMerorcr uy6nurar\vrtr, r4HAeKcr4pyeMbre B 6ase Scopus 14 Web of Science B

craryce ConfereRce Paper. I4ueercs MHoxrecrBo uy6rura\uir pe3ynbraroB B

TpyAax Bcepoccnficrvx 14 Me)KAyHapo.{Hbrx ronQepeHqzfi, B ToM rrl{cre 3a

py6exonr. floryreuo qerbrpe cBuAereJrbcrBa o perr{crpar\uu rporpaMMbl [nfl
3BM.

Orrtz.rHrrfi nayrHufi ypoBeHb pa6oru roATBep)KAaercr Me,qaJrbro PAH,
Koropofi 6:rrr, Harpalxlen Ar.rccepraHT s 2015 ro4y.

Crenenr o6ocHoBaHHocrrr \r AocroBepHocru HayqHbrx rroJrolnennfi,
av

BbrBoAoB r.r peKoMeHAarIlrH

OcnosHrre Ha)rqHbre rroJro)Ke:rrvrfl. AzcceprarlraoHnofi pa6orrr
rroATBep)KAaroTc,fl pe3ynbTaTaMu sKcrrepr4MeHT€LlbHbrx r4ccneAosaHlafi

paspa6oraHHbrx €rrfoplrrMoB r4 ycrpoficre ua LIJII4C e CAIP Quartus II, a raK)Ke

pe3ynbTaTaMv KOMIbIOTepHbIX 9KCIIepI{MeHTOB C LICTIOJIb3OBaHI{eM

pazpa6oraHHbrx nporpaMM vr ux cpaBHeHr.reM c p*ynbraraM r43 oreqecrBeHsoit u
sapy6exuofi Jrr{reparypbr. Pa6orocuoco6Hocrb npeAnoxreHHbrx €rJrropr4rMoB kr

ycrpoficrn ro,qrBepx{,,{eHa pe3ynbraraMlr na6oparopHoro oKcrepr4MeHTa c
rrplrMeHeHr4eM c[eq]raJrbHoro creHAa, B cocraB Koroporo BxoAr{T IJIWIC r{ KaHarrhr

lepeAarrrl AaHHbrx. ,,{ocroBepHocrb BbrBoAoB r4 peKoueuAaquft rroATBepx{Aaercq

uy6lurar\r4flMvr ocHoBHbrx pe3yJrbraroB pa6oru B peIIeH3r4pyeMbIX pocczficKkIx

us Aa:nlaAX r.r rpyAax s apy6 e)KHbrx roH S ep eH I1ufi .
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CoornercrBne reMbr Aucceprarlurr [ac[opry Hay.ruofi c[eqnaJrbHocrlr

,{uccepra\ufl, coorBercrByer rr. 1 14 rt. 4 rncrtopra crequ€ilbHocrl4 05.13.05

<<S.neueHTbr il ycrpoficrBa Bbrrr[cJrllTeJrbHofi TexHlrKlr u crrcreM

yrrpaBJreHr{fl)>. B pa6ore rpeAcraBneHbr pe3yJrbrarbr co3AaHIarI TpkIHIII{uu€uIbHo

HoBbrx cxeM u ycrpoftcrB, c [prrMeHeuvrs, f,3brKa orrrcaHvs. anlaparypbl Anfl
perxeHr{tr 3ap;aqv KoHTponfl rlenocrHocrr4 unQopnrarlvlr4, nepeAaeaeNdofi MexAy
gJreMeHTaMr{ Bbrrrr{cJrr{TeJrbHofi rexnkrKvr (n. 1), TarcKe paspa6oraHbl €ulropl{rMbl I4

nporpaMMbr KoHTpoJrf, rlenocrHocrr4 AaHHbrx B ycrpoficrBax Bblrrl4cJlurelrnofi

TexHr.rKr,r, ocyqecTBJreHa aIIIIapaTHas, peaIrLI3 aLR4fl, pazpa6oTaHHblx €InfopLITMoB c

rrprrMeHeHr{eM r3brKa orrr{caHufl, annaparypu (n. 4).

flo AucceprarlnoHnofi pa6ore uMerorcq creAyroqre 3aMeqaHrlfl:

1. [uccepra\ufl. coAepxlrr orreur 6olbruoe KorvqecrBo m6ruq, qacrb I43

Koropbrx, Anfl Jrfr[rero Bocnpr4rrrtrfl, pe3yJrbraroB, cJre.{oBarro 611 3aMeHLITb

rpa$uxauu.
2.8 ra6luqax pe3ynbraroB nor.rcKa o6pasytoqLtx noJILIHoMoB (crp. 101-

104) He rrpktBeAeHbr o6pasyroque noJrr4HoMbr AJrr oAHoKparnofi ouru6ru(t- 1).

3. B p€BnlrqHbrx cxeMax (puc. 3.33 - crp. 136, pvrc.3.43 - crp. I49, pr4c.

3.49 - crp. 153) He rroHflTHo KaKaf, apraSvrerr{qecKafl, vrru JrorllqecKas orepallut
BbrrroJrH fler cs. s 6ro xe (( uclp aBJI eHLI.l ouz6 ru>> .

4. Hecruorpf, Ha noApo6Hrrfi analrus pe3ynbraroB oKclepI4MeHTa rlo rIoI4cKy

o6pasyrcrrlkrx rroJrraHoMoB Anfl LrcrpaBreHvrfl. He3aBI{cLIMbIX oruu6or (pasaet 3.2),

pa3AeJr c orrr4caHvre aJrroprrMa rror4cKa noJrI,IHoMoB AIrfl rIaKerHbIX ouu6or (3.3)

onracaH AocrarorrHo KparKo, 6es cpaBHr4TeJrbHoro aHanru3a p*ynbraroB u
cpaBHeHnfl,6ucrpoAeficrsus. napurJreJrbHofi z uocneAoBaremsofi pearll{3a\uit.

5. He coBceM rroHrrrHavp.es, r{ cyrb pa3Aena3.5 <llporpaMMHafl peurusar\ufl

€rJrfopr{TMoB Anfl Mr4KporpoqeccopHofo ycrpor{cTBD) 14 KaKI4e BbIBoAbI MO)KHO

r{3Bnerrb Lrs gKclepr{MeHToB rro [porpauunofi peanll3ar\kru €uIropI4TMoB

r.r.c frp aB [relHvrs, o uu 6 oK Anr MrrKp oKo HTp onJI ep o B .

6. B HraBe 4 rpz oilucanprr4 ycrpoficrBa orcyrcrByror xapaKrepucrvrKtr

KaH€uroB nepeAarru AaHHIIX, B ToM qIacJIe oIIeHKr{ vrx ua4€xnocrkl, rITo He

rro3BoJr.f,eT cyAktrb o ToM, flBJrflrorcfl lru npeAno)KeHHble aBTopoM

rroMexoycrofiur4Bbre KoAbr AocrarorrHbrMr{ uru us6rtroqHblMl,I c rorrKla 3peHl4f,

o 6 ecueqeHrrf, rleJr eBofi nepoxrHocrld upu eua c o o 6ule nuit.
OrMe.reHHbre Bbrrrre 3aMeqaHnfl. He cHuxtaror sHcorufi ypoBeHb u He

Brr{qror na o6n1yo rIoJIo)KLITeJIbHyIo oqeHKy pa6oru.

3an"nrorreHHe

[uccepraur4oHlaafl pa6ora Muqro EsreHlas AlerceeBlrqa flBr.f,erc.f,

3aBepueuuofi HayqHo-KBarrkt$ur<aqraonnofi pa6orofi, BblrloJlHesuofi Ha

aKryalrbHyro reMy rro o6ecneqeHlrro rleJrocrHocrt4 IanQopl,ra\uv B ycrpoficrBax
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BbrrilrcJrr{TeJrbHofi TexHLtKrr. B qenoM non)qeHHbre aBTopoM pe3yJrbTaTbr MoxrHo

paccMaTpuBaTb KaK cyrqecTBeHHbrfi BKJTaA B coBepueHcTBoBaHr{e Teopurr4

co34aHufl, kr r4ccneAoBaHr4fl, cBoficrB vr [prrHrlr4rroB QynrquoHr,rpoBaHvfl, cxeM u
ycrpoficrn Bbrrrr4crzrelurofi TexHr{Ku Anfl, annaparHoFo KoHTponf, IlenocrHocrLl
ranSopuawrr4. llo aKTyanbHocrr.r uccneAosanzfi vt peruaeMblx 3aAarr, a raKlre

HayqHbrx 14 npaKTlrqecKux pe3ynbraroB Ar.rcceprarluoHnafl, pa6ora coorBercrByer

rpe6onaHvrflM u.9. <<lloloxeHvrfl, o roprAKe npucylK4envIfl, yrIeHbIX crerleHefi>>

BAK, a ee aBTop Mrrqxo E.A. 3acnyxvBaer npr4cyx4eHufl, crereHu rlaH4up.ara

rexHr4rrecKr4x HayK rro crerlr{arbHocrr4 05.13.05 <<SreueHTbI vr ycrpoficrBa
Bbrqucrr,rreJrbHofi rexrrkrr.trurcvrcreMynpaBreHl4.s).

O Qraquamsrrfi orrrroHeHT,

OcraHun Ceprefi AreKcaHApoBr{tr,

KaHAr{AaT TeXHr{qeCKr4X HayK, AOTIeHT,

3aBeAyroulzft raSe4pofi ronarbrorepuofi
6esouacHocrr4, O|AOY BO
<<HaqnoH€rirbHbrfi raccreAoBaremcrufi
Toucxufi rocyAapcrBeHurrfi yHr4Bepcr4Ter),

634050 r. TovrcK, trp. Jlenuna 36.

Cor. reJr. 8-903-9 53-77 -90

E-mail : sergeiostanin@,yandex.ru.
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