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o$uqn€ulbHofo orIrIoHeHTa Ha l.vcceprauuro

Ep anqe BuLra llerp a IOmqHo BHr{a

<<Mareu arvrqeeKo e I4 [p orp aMMHo e o 6 ecrer{eHne

r43MepHTeJIbHo-BbIr{r4cJII4TeJrbHbIX KOMfTJTeKCOB H aBTOM ATH3VTqOBaHHbIX CI4CTeM

Anf, perrreHu fl, 3a1laq quQponofi o6pa6orxn nu6paqI4oHHbIX cHrHaJIoB)),

rrpeAcraBJreHHyro Ha coHcKaHHe yueHofi crerreHl,I AoKTopa rexHrIqecKHX HayK

ro creqgaJrbHocru 05.13.11 - Mareuarr4qecKoe I4 rporpaMMHoe o6ecrerleHl4e BbI-

I{I,ICIHTCJIbHbIX MAIIIHH, KOMIIIIEKC OB H KOMIIbIOTEPHTTX CCTCfi

1. CoorBercrBrre Ar{cceprarlr{H crrequaJrbHocrvr *r orpacJru HayKI{, rlo Ko-

TopbrM oHa rlpeAcraBJreHa K 3arrlllTe, co ccsl.rrrcofi Ha ob"nacft HccJreAoBaHHfl

[acr opra coorBercrByrouqefi c[erluaJrbHocrrl, yrBep]rueHHoro BAK.

B AncceprarlnoHsofi paSore EpanqeBvrqa |I.rc. rpeAnaraerc.f, pelxeHne reo-

perI,IqecKrIX, HCCJIeAOBaTeJIbCKHX 14 rIpaKTHrIecKI/'X 3AIArr, BO3HHKaTOUIHX rIpH CO3Aa-

tat;.u MareMarur{ecKoro vr nporpaMMHofo o6ecneq'euufl, KoMnbIorepHbIX H3MepH-

TeJrbHo-BbIrrracJIHTeJIbHbrx czcreM I4 KoMrIJIeKcoB nZ6paqHoHHoro KoHTpoJI.fl, MOHI4-

ropr4Hra, npu:nflTvrfl. peureHufi o cocro.f, Hkrr4 KoHTponupyeMblx r4Iru sa6lroAaeMblx

oSrenroB H r4x BHeApeHHu Ha rrpoI43BoAcrBeHHbIX npeAnpvflTvrfrx.

[ncceprarJvrfl, coorBercrByer orpacnu TexHI4rIecKHX HayK Lr cIIeIIHaJIbHocrH

05.13.11 _ MaTeMaTHIIecKoe H TIpofpaMMHoe o6ecNeIIEHHC BrIIIHCJIHTCJIbHbIX MAIIII4H,

KoMrrJreKcoB H KoMrrblorepHbrx cerefi. CornacHo rlacilopry yKa3aHsofi cleqllaJlbHocruI

<Pa:pa6orKa rrporpaMMHoro o6ecneqeHvrr BbrrrHcJII4TeJIbHbIX MarxrIH, KoMrrJIeKcoB vr

xouutrorepHbrx cerefi H ero peurvsarJvrr B HapoAHoM xogsficrBe rlpoBoArlTcfl B paMKax

srofi cneugarrbHocrr4 rro rexHntrecKr4M HayKaM). Co4epxaHvre Al,IcceprarJur4 coorBer-

crByer nacropTy B cneAyroqnx ryHKrax:
- pEpjpa6orxa MeroAoB, aJrropHTMoB 14 rIporpaMMHbIX cpeAcrB AJUI c6opa, xpaHe-

HVS.) opraH1a34q;au v o6pa6orKn 6oluunx o6reMoe pa3HopoAHbIX rlo crpyKrype vt

Q opvre np eAcr aBIrelavrs, AaHHIIX ;
- Teoperr4rrecKoe o6ocHoBaHze r4 co34aHvre MareMarl4rlecKoro lI nporpaMMHoro

o 6 e cne.r envrs, c H creM H3M ep e trvrit, Ko HTp o lrfl, vr yrrp aBn elg^ufl{
- MareMarur{ecKoe u [porpaMMHoe o6ecner{eHl4e HHTeJIJIeKTyaJIbHbIX cl4creM,

Mynbrr4MeAna, rrpnH.rrrnrr perueuuit, SyHxrluoHarrbHoro 14 rorl,IqecKoro nporpaMMHpo-

BaHLIS\ 6aS AauHbIX, SUaHIafi I4 OKCTISpTHIIX cpICTeM.

2. ArcryaJrbHocrb reMbl Ancceprallrru.
B 1rpoqecce sKcrrJry araqlzrr npoI43BoAcrBeHHbIX o6teKros KpuTnrrecxofi

uH$pocrpyKTypbr, B 3HeprernKe, ra3orpaHcnoprHofi cucreMe, ueSrexvruvru, rIpoMbIIrI-

JreHHocrHLrrpaHcrropre aKTy€rrrbHofi salra'rreilflBr.serct cBoeBpeMeHHoe o6uapy)KeHHe H

npeAyrrpexAeHue Bo3HHKalorrIHX 4e$erroB H cBoeBpeMeHHafl 3aIrII,ITa or aBapnfiunx

curyaquit. fits MexaHnrrecKr,rx ycrpoficrB H afperaroe nu6palluoHHafl, I;varHocrl4Ka Bo

MHorr4x cJr5nra-flx flBJurerc fl, eIHHcrBeHHbrM rrpaKTI4qecKLI AocrynHbIM cnoco6oM pelxe-

Hr4A. B cs.f,sra c grr,rM TeMa AracceprarJvrr EpaHqeBkrLra lI. IO., HalpaBJIeHHat Ha pa3pa-



6orrcy r43MepgTeJrbHo-BbrrrucJruTeJrbHbrx KoMrIJIeKcoB ua6paqHoHHoro KoHTpoIrs' v Mo-

HHTopHHra flBJr.flercfl aKTyarrbnofi. Oco6eHHyro ilpI{KJIaAHyro BaxHocrb llpeAcraBJlfler

HcrroJrb3oBaHr{e s su6parlr4oHHoM KoHTpone yHI4BepcarIbHbIX cpeAcrB BbluHcJlurelrsofi

T91HHKH rr rgroBbrx MoAynefi asaroro-qra$poBblx npeo6pa3oBarenefi. Pocr BbITTLIoJIH-

TeJrbHofi nrorqHocrr,r MaJrora6apurnrrx, ilepeHocHblx KoMrrbrorepoB H cMapr0ouon co

BpeMeHeM rro3BoJr-fler perxarb sce 6oree cJroxHble sara.rtv qusponofi o6pa6offiu cl4rHa-

JroB, rrro o6yclanJrr,rBaer rrepcneKTuBHocrb eu6pauHofo noAXoAa H KoHlleilrJkrv I]o-

crpoeHgrr rrpofpaMMHo-ylpaBx,seMbrx cpeAcTB An-fl pa3nurrHblx npI'IMeHelF'uiI'.

3. CreneHb HoBH3Hbr pe3yJrbTaroB Ancceprallu Lr tr HayqHblx rloJroxeuufi,

BbIHOCHMbIX Ha 3aIrIHTy.

B AHCCepTAr]J1.Ivr noJrrreHbr cneAyrouue ocHoBHbIe HOBbIe HayrHble pe3ynbTaTbl.

1. Paspa6oraHa MeroAoirofr4rr rrocrpoelF^vr.',. rrpofpaMMHo-yrpaBJuleMbrx MHOfoKa-

HaJrbHbrx I43Mepr4TeJrbHo-Bbrqr4cJruTeJrbHbrx KoMlJIeKcoB, [peAHa3HarreHHbrx NI[, o6pa-

6orrH cHfHzlJroB B pex(HMe pearrbHoro BpeMeHH, TIO3BOJUIIOqITX BblnoJltrf,Tb oqeHKy co-

croflHq-f, r4 3arrlgTbr rexHnqecrurx o6rerroe. B orJII4rII4e or rlpl4MerlrBlrllaxc.f, paHee cIIe-

rlr4arrr{3HpoBaHHbD( Cr,rcreM rrpeAnaraercfl r{cfloJlb3oBarb yHHBepCaJIbHbIe BbrqHcJIHTeJIb-

Hbre cpeAcrBa, rrro rro3BoJurer cHH3Iarb 3arparbl Ha pa3pa6orrcy H npoH3BoAcrBo I43MepI4-

TeJrbHo-Bbrrr4cJrr.rreJrbHbrx KoMrrrIeKcoB, d rarcKe o6ecne'Ivrcs ru6Kocrb e SyHKIIlroHaJIb-

HbD( B o3M o )KH o cTpl(, aAaIITaII I4H 14 n r o4Ia S gKaIII4I4 .

2. BtmoJrHeHo reopergqecKoe o6ocuoBaHr.{e cnoco6oB o[peAeneHl4fl aMrInI{TyAHo-

Sasonrrx napaMerpoB ua6paqw nolrrrr4nHr4KoBbrx oilop MexaHH3MoB c BpaUareJIbHbIM

ABr{xeHr4eM, pa6oraroqax c rrocrossHofi I{ nepeMeHuofi qacrorofi npaule:F^us' BaJIoB I'{

poropon ocHoBaHHoro Ha o6pa6orxe [aparrJreJlbHo npIlHI4MaeMbIX nu6paql4oHHoro vr

$asonoro cr4rHarroB c r4crroJrb3oBaHr4eM Ar{cKperHofo npeo6pasonaul4s Oypre. flonltue-

HbI oqeHKI,I Bbrql,IcJlfleMbrx [apaMerpoB nz6paqnll, Koropble rroKa3blBaror, r{To [peAno-

xeHHbre cnoco6br rro ror{Hocru coorBercrBytor rpe6oBaHl4tM craHAaproB I4 rlpaBun rex-

HHIICCKO I4 SKCTI Try AT AWTI4.

3. Paspa6orag MeroA yAarreHkrr B pexnMe pearlbHoro Macura6a BpeMeHH HH3Ko-

rracrorHoro apefiSa HcxoAHoro cnrHarra, ocHoBantrstir Ha ero noJIHHoMHaJIbHoM rIpH-

6luxesun. MeroA rro3BoJger cHH3rlTb rrolperrrHocru BbIuHcJIeHI4.s [apaMerpoB nu6po-

cHrHaJIoB, Bo3HI{KaIoqI4e B Ilpoqecce Lx HHTerpI4poB aF{:11s, IIpu [epexoAe oT eAIIHHU su6'

poycKopeHgrr K gAHHHTIaM nH6pocKopocrlr. llo cpaBHeHl,ilo c $tanutpalllz'eit' BepxHHX rla-

cror Ha ero pearrr4arlr4ro rrpr4 o6pa6orxe eH6pocHrHaJIoB rpe6yercfl MeHbluero BpeMeHH,

BcrreAcrBge orcyrcr BVs, rrepexoAHoro rrpouecca. Marevr arkrrecKvr oSocHosaH cnoco6

Bbrrr4cJr eutrs. qacrorbr lr aMrrnnryAbr o6oporHbrx, {parHbrx r{acrore BpaIrIeHkrA BuroB kr

poTopoB MexaHrr3MoB, HO He KpaTHbrx rracroTHoMy pa3peIueHHIO CneKTpaIIbHofo aHaJTu-

3a, rapMoHr4rlecKrrx cocraBJurrourx nnSpaquoHHoro curHarla, c vrQrroJIb3oBaHI4eM 3Harre-

uuit coceAHrlx, orHocqTeJrbHo ucrcouofi, crreKTparlbHbx cocraBJUIrouHX. OpHrzuaJlb-

Hocrb 3aKrloqaercfl B ToM, qro B 3ToM crrfrae ue rpe6yercfl o6ecnerleHl4e KparHocrr4 krH'

TepB aJra a1aJrr43a rrepu oAy o 6 op orHbtx c o craBJIrIrouD( nu6p ayuu.

4. Ilpealol1eHa AeKoMrro3r,rrlur ua6paquoHHbrx cI4rHa[oB B BLIAe cyMMbI nepHo-

AruecKofi (rnasrarrepuoAutrecKofi) u uryMorro4o6nofi xounoHeHT. Orrtla llarelrHofi oco-



6euHocTbro ,rrBJIfleTC.rr To, rrTo BpeMeHHbIe UHTepBa[bI l.il.'^ BbIAeneHI4s' mpMoHHK IIepHo-

,unqecrcofi cocraBJ5rroqefi nu6uparorcr KparHbIMH I,D( rIepLIoAaM, r{To rloBbllrraer ror{-

Hocrb Bbrqr4cJr eHuir.. Pa:AerbHafl o6pa6orKa nepuoAl{tlecxofi H IrryvlonoAo6uofi rouno-

HSHT pacuup,rrer cnoco6rr olpeAeJreHurr unQopnrarl4BHo-3HarrllMbrx npH3HaKoB nns'

oUeHKlI TeXHLIqecKofo cocTo,nH us, o6reKToB KoHTpoJUI.

5. llpe4nolKeH cnoco6 QopuzpoBaHurr raycoBbx eefiereroB H nefierera Mopne c

3araBaeruofi ueHTparrrnofi rracrorofi, vx aMlrrlnTyAHo-rracrorHbrx xapaKTepHcrl4K. llpet-

MeHeHr,re raKrlx qacrorHo-HacrpoeHHbrx eefisreroB Ans o6pa6orKll na6paquoHHbtx cHr-

H€rrroB rro3BoJr.rrer BburBJr.rrrb B Hrrx Bo3vtyl e:n:zr H BcrIJIecKI4 onpeAeleHnofi Sopvrsr, a

TaKXeoueHvBaTEI.BMeHeHI4eBoBpeMeH[[apaMeTpoB'I{HTepecyo4,D(tIoJIL3oBaTeJUI

qacTorHbD( COCTaBIUIIOIIfi'D(.

6. Paspa6otau cnoco6 cpaBHr.rreJrbHoro aH€url43a nn6paquonnrrx xapaKrepl'Icrr{K

rrycron-nrr6eroB MexaHrBMoB I,I axperaToB, Qurcupyeurx fipu pa3JII4rIHbD( BpeMeHux IIe-

p.*o4r"* qpoqeccoB r.r sl.uxurzrx r,BMeHeHr{r cKopocTrr BpaIIIeHvt sa1a, nogsofltloru1i

sopruynupoearr BbrBoAbr o6 rc< noao6zu, c yqeToM pa3r;'i]qfr IIo aMruII,ITyAe IZ QOptue.

,{axnufi opurrananrnrrE ra Hosrrft cuoco6 o6pa6onol TpeHAoB IIapaMsIpoB lrz6pa4lon-

Hbrx CUrTr€urOB LrononB3yeTcfi Ant OIIeHKI,I IBMeHeHItI TeXHLI[IeCKoTO COcmtHI,It KOHTpO-

nrpyeurx o6rercron, rar co6ctnegHblx qacroT B npol{ecce Alutenrnoi orcrIIryaTar+tu1

7. llpe4noxen 6asosrtrl Mo,rynE rrpltrurrllfl peureHrd, o6ecueqzsarcIl[4tl yrra{u-

quporannufi no.ryoA IM peuIIga]!7fi{ c[cTeM aBToMaTruecKoro 4pI{IUIT}I1 penenr'rft'

Ero mrn4r[Tenrnoft oprarraHanurofi oco6ennoctrro tBJrterct [epBI{rIHalI (bysruvonam-

uar o6pa6otra [apaMeTpoB 14 xaparrepncTl,IK Ha ocuoBe KoTopbx oIIeHI'IBaeTcs cocros-

nrae na6ruoAaeuoro o6terra vI npruexenue o6o6qaroqrx u peualoqlD( Syttlqrui, 'tto

adrrno prx cwrywAtfi., KorAa oTc)"rcTBylor 6olrguae o6tenrlt AEIIIHbry glx rrry$oxoro

o6yrenux ueftponurx cetefi. Ha ocgoBe AaHHoro [oAxoAa paspa6omr6r affopl{TMbl aB-

ToMaTWIecKOTO npUIUITIltr peuIeHItI O rra6paqlrOnnoM COcTo-xHI{I4 KoHTpOJIIlpyeMOfo Me-

xagrrrcMa vIM 3q1retaTa no cmngaprraaoBallgblM vI l4rrgBvryu1grun'r rpratepunrl z (pop-

Mr,rpoBarrug yfipaBJltroury1;1 sosAeficitsrlfi p.ra ycr:poficrn cuI1ga6r1a3atgvr n 3allgztuoro oT-

rgfioqegr4fi, [o3BoJUIIo4ae rUerma$uqr,rponarr aaapufiuo-oflacgble cwryaqr4 I'I flpeAy-

IIpe)I(4?TL ID( pa3BI,rTrIe.

a. laspa6cnaHbl ollTtlMllgaqrosr6re €UIrop[rMbI npu6rulxeuux gatyxaroqero s1a6-

parlr{OHHgro rOne6aHrEr, tBIU11OqeIOCt OTKIII{K6M O6tepa Ha ,4IIIElMIlrqecrOe sOgAeft-

Crnrae, Cymr,rOft 3aTyxarc4D( rapMoHIlK, ilapaMeTpbl KOTOpED( tBJUIIOTcfi CO6CrSeHHrnvrfi

qacToraMll Lr roe$QuquemaMu saTyxaHrts role6anrafi Ha gTrD( qacToTztx I'IccJIeAyeMLx

roucrpylclnft o4armft r coopyxeuufi'

9. Bmolxenrr gKclepr.rMer{TaJlEHbre LICCJTeAOB:IHLU IIO OUpeAeJIeHVro BITLIIIIVLS

111nprrlnrr .racrgrHoft rloJrocbr rroJll{rapMoHr{qecKoro u crryqafttroro clrfuuula Ha BeiII/rlIr.IHy

Harpyxeglrf, o6seKra B xoAe r4crrbrr anvi. sa Mexagl{qecKfie nos4eftctazr. llpe4.,roNena

opr{rr4Haul6Htul MeToAI4Ka oqpeAeJlegvf, IIap€IMeTpoB nu6paqroru6x noe4eftcrnui, o6ec-

leqLIBaIOryIX MaKCI4MaJIbHoe HalplDKeu[e 6alO'mrX SJIeMeHTOB, 11pv qpoBe,4enlll4 yCTA-

JlocrHbrx I{crlblTanuft uarepuanon.

10. Paspa6otanrr EuIropI4TMbI u 4porptlMMHoe o6ecneqeHl'Ie IrBMepI4TeJIbHo-

Brrtluclnrelblrbrx KoMrIJIeKcon nn6pauuor*rol'o KogTpont, MoHtITopI4rra, OIIeHKI'I Tex-



HurrecKofo cocToflHl4fl ,

afperaroB; quSponofi
aBTOMaTVTKH 3arrlHTbr cJrolr(Hblx MHOfOOnOpHbIX MeXaHH3MOB H

o6pa6orKg AJrr4HHbrx pearru3at\uit nu6paqI4oHHbIX cI{rHaJIoB.

paspa6oraHbr MeroAr4Kr4 Merpororrlrrecxofi arrecra]!J/^]1r I4 rIOBePKtr, BBeAeHHbIX B npo-

M br rrrJr eHrryro I Kc rrJry ararl Hro H a np e A npvrflTvrflx 3 H ep rer vKr4 E el apy c lt .

4. O6ocnoBaHHocrb rr AocroBepHocrb BbIBoAoB kr peKoMesAaqufio cQoP-

MyJrI{poBaHHblx B AI'ICCepTaIIHII.

O6ocnoBaHHocrb vr AocroBepHocrbBbIBoAoB vr ocHoBHbIX rloJloxenuit' I.vre-

ceprallvrr He BbI3bIBaer coMH esuit'.
paspa6oraHHbre HoBbr e v opvnr4HaJrbHble MeroAbI aHalrv3a u o6pa6orxn F,u6'

paIIHOHH6IX CHrHaJIOB COIIpOBOIKAaIOTCf, MaT€MaTHTI€CKHMH BbIKJIaAKaMH' I'IMeIOT

axfopHTMr,rqecKoe rrpeAcraBJreHr4e vr peanH3oBaHbl B BHAe npI4KnaAHbIX [porpaMM

rnfl nu6paqgoHHoro KoHrpon.f,, rrporpaMMHbrx cpeAcrn o6pa6orrcu nn6pauHoHHbIX

cr4rHaJIoB H BpeMeHHbIX nrt6opor nu6paIIHoHHbIX napaMeTpoB.

BunoAu kr 3aKJrroq e1r4fl. cornacyrorcr c pe3ynbraraMH, ouy6JII4KoBaHHbIMI4

paHee B HayrHo-TexHur{ecKofi lzreparype.

,{ocronepHocrb ocHoBHbIX pe3ynbraroB u BbIBOAOB TarcKe rIoATBep)KAaeTc,[

HX arpo6aque fi, wa MexAyHapoAHbrx Hayr{Hbrx roHQepeHIII,I.sx MlapoBoro ypoBHq c

yqacr4eM BeAyulrax freHbrx s o6racrr4 MeroAoa o6pa6orru nz6paqI4oHHbIX cl4rHa-

JroB H CO3Aa Hhrfl. COOTBerCTByrouLlx [pofpaMMHo- aJIfOpI4TMHrreCKnx H TeXHHqecKI4X

cpeAcrB. llonyreHHbre pe3ynbrarbr rpeAcraBJreHbl B aBTopcKI{x MoHorp aSutx vr

HayrrHbrx pa6orax, ony6nuKoBaHHbrx B aBTopHTerHbIX orerlecrBeHHblx vr sapy6eN-

HbIX HaTIHbIX peIIeH3I4pyeMbIX H3A AH'Idflx.

5. HayrrHafl ,  r lpaKTHrrecKafl,  SKOHOMUrreCKafl U COqI{aJIbHas 3HarrHMoCTb

pe3yJrbraroB Agcceprarlun c yKa3aHHeM peKoMeHAaUHfi r lo nx ncrloJrb3oBaHu[o.

paspa6oraHa MeroAoJrorr4.s coBpeMeHHofo HaflHoro HarIpaB Ireilvrs' <I'I:uepn-

TeJrbHo-BbrrrucJrr4TeJrbHbre KoMrrJreKcbr I4 KoMrlbrorepHble cucreMbl qnQponofi o6pa6or-

KH cr{rHaJroB)). llpe4rroxeHbr crpyKTypbr BbrrrHcJII4TeJIbHbtx cpeAcrB nn6poxoHTpoiul Ha

6ase rr,rrroBbrx gJreMeHToB KoMrrbrorepHofi TexHI,IKI,I. @yur<qlroHaJlbHocrb paspa6oraH-

Hbrx cpeAcrB olpeAeJurercfl paspa6oraHHbrM MareMarl4rrecKl4M vr [pI'IKiIaAHbIM npo-

rpaMMHrnu o6ecrrerreHgeM. lIoAxoA cHrDraer 3arparbl Ha paspa6orV, rIpoH3BoAcrBo,

uo4nSuKarlgro v 3Kcrrrryaraur,rrc KoMrrJreKcoB, o6ecnerluBaercfl naHoroSyHKuI4oHaJIb-

Hocrb n 6trcrpas, Hacrpofira.
paspa6oraHbr MeroAbr, aJrropr4TMbr, rpolpaMMHble cpeAcrea o6pa6orxu vu6pa-

rIHoHHbrx cprrHaJroB npu perxeHr4u B peaJIbHoM MacIrITa6e npevreHl4 3aAarl era6paql4oH-

HO|O KOHTpOJUI, MOHHTOpHHfa, oueHKI'I TexHHrrecKofo cocroflHkrfl., aBTOMaTHKH 3aUIHTbI

MexaHr{3MoB r4 arpefaroB c BparqareJlbHblM ABI4xeHI4eM. llor$reHbl oUeHKI4 oxl{Aae-

Mbrx MerponofgrrecKzx [apaMerpoB vr xapaKTepLIcrHK. MarevarHqecKz o6ocHoBaH

cnoco6 BIIIII4cTe]e^vTL aMIInI4TyAbI I4 IIacToTbI BbIPAXEHHbIX, KPATHbIX IIACTOTE BPAIqEHVIfl

poropa, Ho He KparHbrx qacrorHoMy pa:]peIIIeHHro aHaJwr3a, crIeKTpaIIbHbIX COCTaBJUI-

rorrIHX nra6paqlroHHbrx czrHaJroB, rrro rlo3BoJlter aAarlTl{poBart 6ucrpoe [peo6pasona-

Hr4e Oypre AJUr crreKTpaJrbHoro aHarrraza svr6par\r4r4 rrpu [poH3BoJIbHoM 3HarreHvr[ Lra-



crorbl BpaIUeHI4q.

IIp arruqecKafl 3HarrHMoCTb noArBep)KAaero,r cneAyroIrIHMH BH eAp eHH.f, MH :

6onee 30 H3MepHTeJrbHo-Bbrr{HcJrHTeJrbHbIX KoMrIJIeKcoB cepvvr <Jlyxotulr>

BHeApeHbr Ha rpeAlpkTflTvrflx oHeprervrKu Pecrry6JIHKH Belapycr u BBeAeHbI B rlpo-

MbTIITJI eHHyfo 3KCnJryaTaIIHro ;

ABa r43MepgTeJrbHo-BbrrlucJrr,rreJrbHbrx KoMruleKca <Tevr6p> BHeApeHbI B r{C

MLIC Pecry6JIuKI4 BenaPYcr;

lporpaMMHoe o6ecnerreHue 14

BHeApeHbI B EenfI4M, Hd Iyxovrnrcxofi

Eayl,rana, Mocrna, Poc ckrt..

nporpaMMHoe o6ecnerreHl'{e !.nA perl'Icrpa\uu vI

cHfHaJIoB BHeApeHo e [LlaHlAyHbcK uir. yuuBep curer, KFIP .

SxoHol,tnrre cKa.f, 3HatII{Mo crb.

o6pa6orKll nn6paqHoHHbIX

3a nepuoA c l9g4 no 2023 roAbr no AaHHofi reuarl4Ke B paMKax E|VI4P BbIrIorI-

HeHo xogsficrBeHHbrx AoroBopoB ua o6ulyro cyMMy 6olee AByx MI4JIJIHOHOB AonnapoB.

llpnrr,reHeHr4e H3MepHTeJrbHo-Bbrrrr4cJrHTeJIbHbIX KoMrIJIeKcoB cepvrvr <Jlyxon'ulb))

Ha rpeArrpvrflTvrsx oHeprerr4Kvt Pecrry6rvrKvr Benapycb rIo3BoJIIaJIo rlpeAorBparl4rb aBa'

pva KoHTp onnpyeMblx Typ 6 o arp eraroB.

C oquan bnafl. 3Haql4Mocrb.

llpuvreHeHr4e H3MepHTeJrbHo-Bbrrrr4cJrr4TeJrbHbIX KoMnJIeKcoB cepnkr <Iyrcovulb))

HanpaBJreHo Ha He[pepbrBHoe o6ecnerreHr,re oneKTpu.recxofi 3Heprl4efi scex Bo3MoxHbIX

rIoTpeoI,ITeJIeH.

6. Ony6ngKeBaHHocrb pe3yJrbraroB Ar{ccepralluu B HayqHofi flerrarl{.

llo revargKe Ar{ccepragr ory6nuKoBaHo 130 rerlarHrtx pa6or, B ToM r{I4cre

3 anropcKr,re MoHorp aSuu, 54 cratbr4 B perIeH3HpyeMbIX Hay{HbIX H3Aa[r4flx, 54 crat:'.u

B c6opHuKax Marepr4aros Hay{Hbrx nouSepeurlHfi. 39 ry6nuxa\nfi coorBercrByror

rpe6on a1vrgy_ rryHKTa 1 9 llono)KeHurr o npHcpKAeHI4I{ freHbIX crerleH efi u rpHcBo 1HVH

y{eHbrx spia1krir,. Ilony.reHbr 3 cBHAereJIbcrBa o perl4crpagr KoMrlbrorepHblx [po-

fpaMM, 2 na1]e]g{ra Ha rrone3rDrro MoAenb . 12 paSor HHAeKcI4poBaHbI B HayKoMerpl4rre-

cxofi 6ase SCOPUS.

7. CoorBercrBue oQopMJreH vfl, Akrccepralluu TpedonaHuqlvl BAK.

fiacceprarlqoHHas. pa6ora Lr aBropeQepar oQopvrneHbl B coorBercrBHH c rpe6o-

Ba1r4fly1vr r4HcrpyKunn o rropflAKe o$opvu e:nufl, Al4cceprarJvrvr, AucceprarJvrv B BHAe

HayrHoro AoKJr 31rd, anrope$epara Ar,rcceprarJnr4 u ny6tuxa\nit rlo reMe Aucceptaryuh,

yrBep)KAeHnofi llocraHoBJreHuerra BAK Pecny6rrvKu Eenapycb or 28.02.20214 Js 3 (e

peAaKrIy1vr or 22.08.2022 J\b 5). PasAenrr <OSuan xapaKrepncrl4Ka pa6orrD) H <3arlro-

qeH14e)) anrope$epara AocnoBHo Bocnpon3BoAqr coorBercrBylolrlHe pa3Aenbl AHccep-

TarJvrn 6es ust x1;uit H AonolueHufi. Co4epx(aHl4e anropeSepara floJlHocrbro coorBer-

cTBVeT IIOJIOXeHr4-rrM H BbIBOAOM, I43JIO)KeHHbIM B AI4CCepTAIJVM.

H3MeprITeJIbHo-BbIr{ucJIHTeJIbHbIe cHcTeMbI

|POC u Mr.rHcxofi TO[I-4., M|TY ravr. H.3



pa6ora :rtarrvcaHa rexHr4rrecKr4M fl3brKoM 14 xoporuo HnnrocrpHpoBaHa. HaytHrrfr

ypoBeHb r{3Jro)K gnVA Marepr4aJra Bbrcorcuft. AnropeSepar orpaxaer coAep)KaHHe [uc-

cepTarII4I,I.

8. 3aueqanufl rro AuccepTaqnn (npu nx na.lllvuu), ecJII{ OHI{ He yKa3bl-

BaroTcf B cTpyl$ypHblx gJreMeIITaX OT3brBa O AUCCepTaIIUU'

Heo6xo4zlro orMerllTb cneAyloullre 3aMerIaHI4lI :

- qenecoo6pa:no 6rrno 6rr errnorHurs 6oree rny6orraft aH.aIwI3 IIOJIT{eHHbIX

pe3ynbTaToBBKoHTeKcTecyulecTByloqfixaJILTepHaTI{BHLIXoTelIecTBeHHbIxI,I3apy-

6exnrrx peruenufi s o6racru rlr6poglrarnoctznra;
- MaTepI{a[ ALICCepTaTIIII4 O6teuuuft r4 HecKoJIbKo zs6rrrouurrfi, ero MOXHO

6rrno 6u yMeHbrrrtrTb 3a ctleT BBoAHbIx ceeAeHuft B Teopvlo qzQporoft o6pa6otlcn

C14THAJIOB;
- qenecoo6pa:uo 6rrno 6tr pacllrrapurb reopeTl,Iqec xuit anatuz o6uilx tr,Ieto-

Aon qrzspoaofi o6pa6orxz clrrHaJroB TaKr.rx KaK oKoHHoe npeo6paaonanrae @ypre,

uefi"rrer-u"aaus u npo6pasoBagl.Ie funr6epta -Xyaura [pI4MeHfiTeJIbno x o6pa6o:r-

re a[6paquonHoro clrrHaJra, oflfipailcE na ero cneqn$[tlecKlle oco6ennoctu.

YraSaHHrre 3aMerIaHI{t He CHIXaIOT HafIHyIO I{ [paKTIT tIeCKyIO IIeHHOCTb pa-

6orrt.

9. Coornercrnue nayunoft lcra.luQr.ucaqHll COI{CKaTe.nr yvenofi cTeneHltt

Ha KOTOpyrc oH npeTeHAyeT.
llonyrenntre pe3yJrbraTsr r{ ypoBeHL HayqHblx ny6nuraquft cBuAeTeJIbcTByeT

o ToM, trTo Epanqenfi.r II.IO. xnn-{ercx c$opuuponaBllll4 MC{ C[eqUaJII{CTOM s O6Ia-

CTI,I TexHr4qecKvx HayK, B qacTHocTr4, n quoponofi o6pa6otre CIITHaJIOB I{ IIpoeKTIz-

poBaHI,IrI U3MepI'ITeJIBHO-BbIqI',ICJII'ITeJIbHLIX KOMIIJIeKCOB'

C.rnrato, uro nayuuaa rnann$r,rraqrax Epanqenra'ra I.IO. coorsetcTByeT f{e-

uoft ctenenu AoKTopa rexHLIqecKI'Ix HayK'

10.3atclrcqesue.

,{uccepraqzonnax pa6ora Epanqealrra II. IO. <MateMarutlecKoe I{ IIporpaMM-

noe o6eCneqegl,Ie I,I3MepI4TeJIEHo-BbIlIzcJI[TeJIbHbIX KoM[JIeKoOB ]I aBToMaTI{3Ilpo-

BaHHbrx cvcTeM Anr pe[reHrr{ sagav qz(lponofi o6pa6orrra nu6paquonnrrx cl{rHa-

JrOB> fiBJrreTCt caMOcTotTeJIbHo BbI[OJIHennOft SaleprUennoft realz(prZraquOnUOfi

nayrnofi pa6orofi, KoT6patr cooTBeTcTByer rpe6oranurrr,r BAK Pecny6ru.rxra Eela-

pycb, [peABrBJIteMbIM K A]rccepralllltM Ha corlcKanue yuenofi cre[eHl4 AoKTopa

HayK.
Aa.rop Auccepmqur.r Epanqeauv llerp lOnlsnoell,I 3acJryxl4Baer [pI4cyxAeHI'IrI

yleuoi cTeneHI,I AoKropa TexJII4lIecKttx HayK IIo cneIII4aJIbHocTI'I 05'13.11 - Matelra-

Tr4rlecKoe Id rrporpaMMnoe o6ecneqeru{e BbITIItcJII/ITeJIbHbIx MaIuI4H' KoMIIJIeKcoB I4

KoMfirloreplrblx cerefi sa:

1. Mero4onorzro flocTpoeHr,rrr nporpEIMMHO-y[paBJUIeMbIX MHOTOKaIIaJIbHbIX BbI-

qr.rcJIuTeJrbHErX KOMTUIeKCOB, tbymqnoxa:rrHocTb KoTopBIX OqpeAeffIeTct MaTeMaTIfIe-



cKr4M r.r nporpzrMMHbrM O6ec[e.reHr.reM, npeAHa3HaqeHHbIX AJUI O6pa6Orrra B peaJIEHOM

Iracuga6e BpeMeHLr nu6paqvonntx 14 Apyn4x zntf oprraatannLD( CI,ITHaJIOB IIpV peue-

p1lII4 3AAAIKOHTpOJU{, MOHIITOpUHTa, OIIeHKI,I COCTO{HI{' V 3aIqVTbI TeXHI/ftIeCKI'Ix O66eK-

TOB. OCTpOeHITe KoMrureKcoB Ha 6a3e BLFTLICJTITeJILHbIX I,I gJIeICrpOHHbrx cpeAcTB yHIr-

BepcaJrEHoro :F'la3:HA!re:Hr4t, B KoTOpLx tpynx4lonalrnocTb o4peAeJltercs [porpaMM-

HbrM o6ec[eqegl,IeM, IIprlrBoAr4T K CHI4XeHr4rO 3aTpaT Ha Ilrx pa3pa6oTKy' M6AI'I0I'IKaIII4IO,

aAanTallno noA ycJIoBwI 9KCTIJTaTaIIV lL

2. TeoperravecKoe o6ocgoBaHl{e cfioco6a onpeAenegl4rl aM[iII'ITy.4Ho-Qa3oBEIx

rrapaMeTpoB BfifpAqrz1vI 1oAIUIIIIHI{KoBEIX Onop MexaHI{3MoB c BpaUIaTeJIbHbIM ,UBI4Xe-

HiieM, pa6oTaroqr4x c fiocTo.sHHofi r{ [epeMeHHOi qacToTofi BpaIIIeHIrt BaJIOB lI poTo-

poB, o;HoBaggoro Ha o6pa6orKe [apaJrJreJrLHo rIpuHI4MaeMbx BIi6paIIIioHHoro n 0a3o-

Boro cr{rgaJroB. oqenxz 11orpellrHocTeft Bbrrll,rcJr-rreMblx nap2MglpoB Bvfpapg'v MSTOAOM

IIQ u (fynr<qraouanrHbre 3aBr{cr4Mocrr{ BeJII4TIIIH fiofpellluocrefi or HaqarbHblx ycro-

sflft erHLrcreHuft. A;rroprztu I4 nporpaMMHbrft nto4ylr, peaJlv3ylourlft AaHHbIfi cfloco6,

O6ecle.{LIBaIOT BrIIILICJIeHI,Ie ZIMIIJII4TyAEI rapMoHI4K B[6paqI4OHHorO cI4fHaJIa C OTHocI{-

TeJrbHofi [otperrlHoCT6ro, He rrpeBbrrfiaro :f4Lefi. 7 yo; IIaCTOTbI - c oTHocuTeJIEHOfi IIO-

rpe11fiocT6lo He IlpeBbllr6goqeft 0,1 0/o; (paaonoro yfna c a6coJtroTgoft IIorpeIIIHocTbIo

He rpeBErrllarc n\efi 0,2 rpaAyca.
3. MeroA yAaJreHnfi B pexg4Me peaJrbHoro MacrrrTa6a BpeMeHLI Ht4 3KOqaCTOTHOTO

ApeftOa r4cxOAHOrO BI,I6paqgOHHOro CI4rHaIIa, OCHoBaHHbIfi Ha ero IIOJIIIH6MLaJIbHSM

npu6ryr11<egt114, [O3BoJltrIoquit uuUu*tuzvtpoBaTr [OfpeIIIHocTI'I BEIIII'ICIeHIZ.* [apaMeT-

poB BI,I6pOCrlrHaJroB, Bo3HrrKaroulr4x B npoqecce lrx r4HTerprlpoBaEr4s. [p?I fiepexoAe oT

eArrHr4rl Blr6poycKopeHr4r K eAr,rHr{uaM Br,r6pocKopocTll lIO cpaBHeHI{IO c MeroAoM

qriopoBoft sr.rnrrpauuu BepxHlrx qacToT Tpe6yeTcr MeHBIIIat BpeMeHHaiI 3aAepxKa Ha

efo BEr[oJrHeHr{e, BcJreAcTB[e oTc]"TcTBr-1.rI UepexoAHoro qporlecca. Ilporparrnr,nrrft lto-

Aynb, pe€urz3yrotqllfi AaHHbrfi MeToA, BXOAT,TT B COcTaB [porpaMMHoro o6ecne'IeHm

KOMriJreKca (JfyKoMnb).

4. CuOCo6 BErIn4CJIeHI4TI tIaCToTbI v aMIUII4TyAEI O6OpoTHbIX, KpaTHbIX qacTOTe

BpaIIIeHI4JIB€IIIoBrIpoTopoBMexaH[3MoB,HoHeKpaTHbIxIIacToTHoMypa3pelueHl,Irc
clreKTpaJrb1oro attalrvrga, rapMoH[qecKr-Tx cocTaBlufioql4x Bu$paquoHHom cllfguula' c

IICITOJTISOBaIIIeM 3HatIeHI,Ifi COCeAHI4x, OTHOCI{TeJIsHO lrCKOMoi' CtteKIp€UIbHbx CoCTaB-

JUIIorIrdX, irTO IIo3BoJIteT aAa[TI,IpOBaTb aJIIOpI,ITM 6rrc'rpOrO npeO6pa3OBaHI4t (D]?be

AJyr orrpeAeJIeHI,Iq rlapaMeTpoB Bt46paq[Ilr IIpI4 npoLl3BOnbHOM 3HaqeHIl{ qaCToTbI Bpa-

rrleHur. Alropuru r4 flpofpaM-MHbrft MoAyrb, pe[Urlt3yloql{e AaHHbIi CIIOoO6, O6ec[e-

rrr4BaroT BLFILIcJIeHLIe €MIIIII4TyALI u tIacToTbI llcKoMoro rapMoHl4tlecKoro BI{6parII4oH-

HOrO CUrHaJra C oTHoc[TeJrbHofi uorperunocrrro, He flpeBbllfizllon\eil 0,2 yo.

5. llpegcmrneHr.re BLr 6paqr.roHHbrx c[rHaJroB KaK AeKOMIIO3I'IqIiII B BItAe cyMMbI

11epuoArrrilecKoft (rnatuuepuoAl{rlec1oft) 14 IIIWoIIoAo6Hoft KoMloHeHr. BpeMeHHLIe

nHTepBaJrbI AJUI B6IA9JISHI4TI rapMoHIIK [epI4oAI'IqecKOfi cocraSntrcUlefi BLI6I4parcTct

KpaTHbrMr{ I{X [epUOAaM, qTO [OB6IIIIaeT TOqHoCTb BEIrI]ICJIeHvfi. lIeprAO4zUeCra,I KOM-

[oHeHTa OTpDKaeT BIr6paq[OHHLIe [pOqeCCbI, O$yCnOBIeHHbIe BpaIIIaTenEHbIM 'UBI'IXe-

Hr,reM. B TOM rIr{cJIe c v3MeHrrlouleficr vacmroft, ButrIoB r.r poTopoB arperaToB. o6pa6m-

Ka IIIyI4OrrOAo6nOft COCrae;1fiIqlqeft IO3BOJISeT JISKaIII{3OBaTE peAKI{e BCIUIecK}I I'I BO3-



MyrqeHwl B Bt46paqfi oHHOM CI'IfHaJIe'

6. MeroA Qopultpouanur rayccoBllx gefiHreros n seftsreta Mopne c 3aAaBae-

uoft qeurpalrnofi qamorofi nx aMrrn[TyAHo-qacTorHbx xapaKrepplcTl'Ir. flpuueuenwe

sefisreToB c uacrpoftroft Ha oqpeAeneHHyp qacToTy B 3a"qaqax o6pa6ott<z v alJurv3a

nr,t6paqzonnrrx cI4fHaJroB [O3BOIf,eT BbuIBJUITb MoMeHTbI IIOtrBJIeHIITI nosuyqenufi

o[peAeneHHofo BfiAA V orleHr{BaTb }BMeHeHI'Ie BO BpeMeHu [ap€IMerpoB unsopruarun-

Ho-3HaqLrMbD( alacrorHbrx cocraBrurrolrllrx. Pa:pa6otaH nporparunr,rnrrft MoAyJIb NI{' vc-

cJreAoBaH[rr nu6paqr.ronnrx cI4rHaJroB c I,ICIIOJIb3OBaHI4eM qacToTHo-HacTpaI{BaeMbIX

sefiB erog.
7. Honrrft cnoco6 cpaBHI,ITeJIbHoro aHaJII,I3a BI46paqIroHHbx xapaKTepI,IcTI,{K nyc-

rog-eu6eron MexaHlI3MOB 14 aXperaToB, [OJrr{aeMbx npfi pa3nl,IqHbx BpeMeHax [epe-

xoAHbxqpoqeccoBllQyrrr<qnrxI.I3MeHeHIUIcKopocTl4BpaIIIeHwIsafla,nogsoJl-ftoull4fi

Qoprvrymponarr BbrBoAbr o6 rax noAo6r'rl{, c yleroM pasllvf(tuit IIo zIMIUII{TyAe u $opue'

Paspa6omuo cleqwlIlbHoe [pofpaMMnoe cpeAcrBo' peail'I3yloqee AaHnlrfi cnoco6'

8. A;lroprrrrr,rlt aBToMaTl{qecKoro qpuH,ITI,Iq pe[IeHI.I,I o nrr6paquorrrroM cocTof-

HrrI4 KoHTpollryyeuoro o6rexra IIo CTaIIAapTI{3OBaIIHbIM pr LIH'ALIBUAy?dT6HEIM I(pI',ITepLt-

rna u !f opnrrapoBurrrr{lr yllpaBJurroqlrx nos4eficTBl,Ift gnx yctpoficte clrrH:urv3auJdtr LI 34-

rrIaTHOrO OTKJrrOqeHI,rrr, ocHoBaHHbIe na 6agosoN{ Mo,ryne npvr]cl'I'Ifi'- perueul'tt, o6ecne-

rrrrBarouleM yrnQr,rqraporannrrfi no,4<o4 IJI'. peurv3awll4 clrcreM aBToMarr{rlecKoro

np^r"r"" peuren"r. Paspa6o"an", nporpalMMHble Morynfi oIIeHKI'I COCTOtHI',tt r',r oop-

Mr{poBaHI,IrI yrlpaBJltloulr4x noa4eftcr:rufi 4ru typ6oarpefaroB MolrlHocrrro 60' 100' 300

MBr, ryp6o4erauAePa.
9. Anroptrcltrr orrTr4MrBArVrOHnOrO npr.I6ruzxeHllrl 3aTyxarcrqero rn6paulloHHoro

ione6anr.rr, rBrutroulerocr orKrII4KoM o6rexra Ha AuuaMl4qecr<oe nosgefictnre, clnauoft

3aTyxarcqfix fapMoHr,lK, rrapaMeTpbr KoTOpbIX TBJUIIOTCT CO6CTSeHHbIN,{V qacToTaMI4 LI

rcos(f snquen:raMr4 3aTyxaHlrr xone6anzfi Ha sTvx alacTorax I,IccJIeAyeMbIX I(OHCTpyKII4fi

,a*r[ ra coopyxenrat.'Ilonrraeulre AaHHbIM Cnoco6ov 3HaqeHLIfi co6ctseHHrX qa-

Cror 6olee TOIIHbI rro CpaBHeHI{Io Co CIIeKTpaJIrHLIM aHaJII'I3OrrA' Paepa6otanbl [po-

rpaMMHbre cpeAcTBa Ar_tr o[peAeneHr{t [apaMeTpoB fapMoHuK npuonuNeuzr B aBTOMa-

T}ITIECKOM I4 ABTOMATTBIPOBAHHOM PEXI{MAX.

10. Meroarzxa oqpeAeJreHr.rr fiapaMerpoB nu6pauuonnrrx nosgeftctnrtfio o6ecne-

qr4Baloultfx MaKcLIM€rJrbHoe HafpyxeHue 6a.noqnrx 3JIeMeHTOB, IIpI',I 4poBeAeHI4Vr ycTa-

JIOCTH6TX ucnuragnfi MaTepr'raJIoB, qTo [63BOJUI9T COKpaTIlTb BpeMrI IlICrI6ITa:rnit u sa-

TpaTbI Ha lrx [poBeAeHr{e. Perynrratrr gKcIIepI,IMeHTUUIbHbIX I4CCJIeAOSaHUI SLldttlvrs'

Ixfipr,rHbr .{acrorHoft [oJrocEr crryqafinrrx or,r6paqzonnlx gosAeftctsfifi Ha HarpyxeHue

6aloqnrtx eteueHToB, IroATBepx.qanque Aeficmennoctr AaHHofi MeroAlIKI{'

1 1. Anropranrabr r{ flporpaMrranOe o6eCneqeHl,Ie cpeAcTB nu6paqnonuoro KoH-

TpoJI',MoHI,ITop}IHra,oIIeHKI,ITexI/trlecKorococTofiHl,u,aBToMaTI,IKI,I3aIIII'TbIcJIoX-
HbIx MHofoo[opHbrx MexaHr]3MOB r.I afpefaToB; qz$poaofi o6pa6otru v LIC9IIeAoBaIJLIS'

AJII'IHHbIX peatuzu\uit nu6paquonnrrx clIfH€lIIoB. Mero,quxra MeTponorrqecrofi aTre-

cTarIrII{ lI rIoBepKI4.
llonyrrennrre pe3yJrbTaTLr TBIUIIOTCT peuleHueM TeopeTI,IqecKI4X' 3KC[epLIMeH-

TaJIbH6X U fipaKTlrqecKlrx 3aAaq coBpeMeIIHOro HaylHoro HaIIpaBJIeHZX <<llsuepzrell-



--'-,-=-- ..:rro-BbrrflrcJflrr€rbrnle KoMrrJreKcEr II KoMrIgIorepHEIe cncreMlr Wrr[poeoft o6pa6ou<n

ciru'nanon>>,'- *p*puo**o 
MareMarrlFrecKoe 'r nporpaMM*oe o6ecneqe'fie Art KoMflblorep-

rlbrx cr4cTeM u KOMIUIeKSSB s[6paqloguOro KOIITpOIIf,, MOHIITOp]IH1a' aBToMaTI'IK]I 3a-

rrryrTrl, lrcllblrztu wII, tlpr4lxivt peuelilfi o CocTotHLIr,r KoHTpoJII{pyeMbIx IIJII4 IIa6JIIo'4a-

eMrD( o66eKroB. flpolrseAeHrrbre KoMrIIreKCbI AaHIIOT0 TIIIIa BBeAeHbI B IIpOMbIIIL[eH-

r{yro gKcruryaTarlrffo KaK Cr{CTeMbr ru6poxorrpone Typ6oarperaToB, qTo Uo3BOIILIO

pgrrff.rE BA,IGyIO Ha]qHo-TexHI,FIigCKyrc U [PoII3BOACBeIil{yo IIpo6JIelrGI IIO CO3AEIIIruO

clrCTeM nr6paqlrormoro KOITIpOJfi LI 3aIIPITrI cJIo)I(HED( MexaHI'BMoB It arper4.mtB 4peA-

npr,I,lrrlft sHe, rerlrru E .qpy|I{x npe4npnrnut rqrrnqecrofi uHopacrpyrrypu'

O$erunzulrnufi orroHeHr,
3aBeAyloqufi raQe4pofi slertpouHb.Ix

BbrtrucnureJlbHblx cpeAcrB EfyHP,

A.T.H., npoQeccop VI'C. Asapon

Coner no grqnre
,qncceDraunf, nDr EFYI'IP
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