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3aceAauus Ar.rcceprarlr4oHHolo coBera A 05 .23 .686
npu I,IMA HAH KP rz KPCY zrra. 5.H. Ernuuua or l0 r{as2024 r.

IPTICYTCTBOBAJII,I
L. Ilpegcegareflr: JIrFreHro H.M. - A.r.H., npo$eccop, (05.13.0l-cucrensufi aHaJrLt3,

ylpaBneHl{e lr o6pa6orxu uuSoprvlaqzra);

2. Yqenuft cenperapb: Kepnrr.rxynoea f.lt. - r.{.-u.u., c.H.c., (05.13.18 - MareMarl,IqecKoe

MOAenHpOB AH:aa, qprcJreHHbre MeTOAbr r,r KOM rr JTeKCU npOrpaurr.t ) ;

Yrenrr Arrcceprarlrroguoro coBera 4.05.23.686

3. BaKacosa A.E. - A.T.H., AorIeHr, (05.13.01 - cprcreMHl.;lir asanu3, ylpaBJIeHVe vr

o6pa6orxu uurpopuauuu, 05.13.05 - oJreMeHrbr u ycrpoficrBa Bblr{ucruremsofi TexHITKI,I H

cr4creM yupanleuua);

4. Eaxupon K.B. - A.r.H., AoueHr, (05.13.18-naareuaruqecKoe MoAenr.rpoBarkre) rrucreHHble

MeTOAbI t4 KOMnJTeKCST npOlparllrvr) ;

5. Epxxuu I4.B. - A.r.H., npo$eccop, (05.13.05 - oneMeHrbr u ycrpoficrBa BblqlrcJlzrelsuoft

TexHHKr4 r{ cr4creM ylpaBneHus, 05.13.01 -- cr.rcrenutrfi aHaJrv3, ynpaBneHl{e u o6pa6orxu

uuSopuaur.u.r);

6, fa,'r6aes X.T. - A.T.H., AoueHT, (05.13,05 - 3rreMeHTbr r{ ycrpoficrna BbIqI4cJIHTelrsoft

TexHr.rKr.r u crrcTeM ynpannenraa) ;

7 . .{Nenanues M.T. - a.S.-u.n., nporfeccop, (05.13.18 - MareMaruqecKoe MoAenLIpoBaHr4e,

r{r4 cIreHHbre MeroAbr H Ko MII JreKc br rrpof pat'ilrtr), (o u n ail u) ;

8. 3ayp6exon H.C. A.r.H.,,(oueHr, (05.13.18-uareuau4rrecKoe MoAenhpoBaHLte,

qr.r cJreH H bre MeToAbr r4 KoMrr JreKcbr rrpo rpa vrnt), (o u n ail u) ;

9. Ka,{rntorAaes M.H. A.tp.-u,u., npoSeccop, (05.13.1 8-uareMaruqecKoe

MoAenr4poBan:ze, qpIcJIeHHbre MeroAbI I.{ KoMIIJIeKcbI rlporpaMvt), (ounauu);

10. MasaKos T.X. * I.Q.-rra.u., npo$eccop, (05.13.18-ruareMarlaqecKoe MoAenvpoBaHze,

r{r4c,'IeHHbre MeroAbr rI KoMlJIeKc br rrporpaM v), (o w ruil u) ;

11. Ilpecnxxon K.A. - A.T.H., c,H.c, (05.13.05 - 3JreMeHTbr u yctpoftcrBa Br,IqllcJrrte,rrsofi

TexHr{Krl u clrcreM y[paBneHurr, 05. 13. 1 8-rraareuau4qecKoe Mo,{enl4poBanue, rtl4creHHble

MerOAbI H KOMIIIIeKCTT npOrpartau); t

12. Caru6aen A.AN. - lt.!b.-rra.n., npoSeccop, (05.13.18-rr,tareMarllqecKoe MoAenI,IpoBaHI,Ie,

qI4CJIeHH ble M eTOAbI I'I KOMII JIeKCSI npO rpanrrr'r ),

Bcero: l2 .{eroser



Ha gaceAaHI4I4 npl4cyrcrBylor: n sane 8

qIeHOB AI,ICCepTaIIIIOHHOIo coBeTa AJL

cocraBe coBer ilpaBoMorreH npoBoAI4Tb

cTeII e H I,1 KaHAI'IAaTa TexH I',Iqec KI',IX H ayK'

r{JrelroB, ou,rafig 4 '{reHos coBera, I4Tolo: 12 uz 75

rrpeA3aurllTbl KaHA[Aarcxofi Al{cceprauupr' B raKoM

npeA3aull4ry Al4c0eprauuu Ha col{cKauue yveuofi

TIOBECTKA AHfl
1. llpelnapr4reJrbHarl 3alqHra AI{CCeprauuu vlca6aeBa K'X' Ha reMy <l',IcCIe'4OsAHUe vr

pa:pa6orr<a IaHTelJleKrya,rrnofi aflraparHo-uporpavruuoft ular$opNlu aHutvl3a

paAuonoKaurroHHbrx cl4tHaJ,IoB vr o6pa6orr<u paAI4OJIOKaUUOnUOft uusopuaqnu>',

npe4cranleuHofi Ha coI4CKaHLIe yueHofi cTeIIeHH KaHAIIAaTa TexHI',IqecKIIX HayK IIO

cfleurraJrbHocrn: 05.13.05 - SJIeMeHTbI r'r yC',rpoficTBa Bblr{I4o'nurelruoft TeXHI'IKI'I E cncTeM

yrpaBneHIrs.

2. O:saxoMJIeHI{e

Ar4cceprauuosuoft Pa6ore

q,'reHaM AI4CCepTalII4OHHOro coBeTa

[peAcraBI{JI Bce neo6xoAlll'tble Anfl

Ar4nnoM I'IHxeHepa, :anepeHurfi

Taxxe oHa cKa3a,TIa, LITo Vlca6aes

14 hMeer 1 craruo uHAeKcI{pyeMbIe

c SKClepTHbIM 3aKJIlor{eHHeM qJIeHoB AI{CCepTauI'I0HHOTO coBeTa no

cor4cKarerq Vlca6aesa Kafi lrprafi XyngststaeBl'Iqa'

CJIYTIIAJI}I:

1. Jluqeuro H.M., KOTOpafl o3HaKOMI',IJIa c floBecrxofi AUs I{ flpeAocTaBI4JIa cJ]oBo

Kepuuxynoeofi f.K. A,'Is o3HaKoMIeHI4q qJleHOB flr'rccepraUl4oHHoro cOBeTa c [poUeAypHbIMI4

BOrIpocaMLI.

2, Kepnnary.irony I"JI', Ko'ropaf, npeAcraBlrna

corrcKarerfl l4ca6aeea K.X., A,oJIoxorJIa, '{o Vlca6aes K'X'

rrpeABapllTellnoft 3aulI4TbI AoKyMeHTbI' B ToM qlrcre

Horapl{anbHo, coorBercrBy}olllne rpe6onanuq\'{ HAK flKP'

K.){t. na6pan AocrarotlHoe Anr 3alII['rbI KoJlI'IqecrBo 6allon'

s SCOPUS.

3. Jlrrrenrco H.M.,

AI4ccepral{uossofi Pa6orsl.

Koropu rpeAocraBl4Jla cJIoBo Vlca6aevy K'X' als Il3JIoxeHI4f, ero

4.l4ca6aen K.X., xoroPufi uo4Po6uo r43JIoxI4JI coAepx(aHl4e ceoefi Al'rcceprauuosuofi

pa6oru.

[orc.nal:
YsaNae\,{rte qreHbl Auccepralll4oHI{oro coBera Ba[eMy BHLMaHITIo [peAocraBJulorc'

pe3yJrbraTbr rlccrreAo sailuil no TeMe <l4ccleAogaHHe n pa:pa6orr<a lIHTeJIJIeKTyalrHOfi

annapaTHo-[porpaMMHOfi unarQopMbl AHelJIlr.Ja paAI'IOIOKaUI'IOHHbIX CI{IHaJIOB H O6pa6orru

paAl4onoKaquonsofi uHrf opvrauuu>'

cucreua ynpaBneHI4s soficKaNau f,BJIf,eTcf, KJIIOqeBbIM 3IIeMeHTOM s o6ecne'Ieuuu

oosemranu ocTlt LrKoopAl'lHaIII{I'I Bcex ouepaqufr, fAe oAHl'IM t{: sax(Hefturux QyurUroHaJIbHbIx

KOMTTOHeHTOB flBJrfleTcf, cpeAcl'Ba yIIpaBneHhs' 3ro no3BOIqeT IIOBbICI4Tb IIpox3BOAI4TeJIbHocTb'

cHr43t4Tb pacxoAbr u ynyqul4Tb KaqecTBO O6C,ryNunauus' B KOHTSKCT9 coBpeMeHHOfo pa3BI{TI4s

TexHOJrOt[fi, oilullru 3AW4fl Cpe,[CTB ynpaBneHl'If CTaHoBI4Tcfl elqe 6Orree aKTyanbHoft' Taxne

r.rHHOBarIuu, KaK qrErfponu:aurax npoqeccoB, I{C[oJIb3OBaHI4e aJITopI',ITMOB MaIrIIrHHOro

o6yueuur, I4cKyccTBeHHOrO [HTeJIJIeKTa, o6pa6orxuu 6olrurux AaHHbIx u ApyIux CoBpeMeHHbIx

TexHgJrotr.ril, uo3nolflIoT CyUgCTBeHHO yJIyLIUuTb pa6Ory CI4CTeM y[paBneHl{fl' B o6ueu'

orrTlIMII3auI,Iq cpeACTB yllpaBneHHfl f,BJIfle',Icf, KnloqeBblM S.IIeMeHToM ycfleulHofo ynpaBneHl4f,

:rrc6ttu [pOqeCCOM ITJII,I Ct'ICTeMOil u gO,rxtua 6rt* ,,OCTO,HIIO HaXOA]ITbCf, B qeHTpe BH,nMaHI.'f,

clleullanHcTOB no ynpaBneHI4IO'



I{e;rrro ArrccepTarluI| flBJIf,eTCfl IIOBbIIIIeHI{e asrperctl/IBHOCTI'I pa6orst cI{cTeMbI

ynpaBneHr4s eoilcxaN4u 3a cqeT pa:lpa6orrua I4 IlplIMeHeHIL HIlTeJIneKTyanbHOft aunaparuo-

rporpaMMrr ofi unartPoPrlrut'

!.lr4ocruxeHl,Iflyxa:auHoftueJII4IlocTaBJleHbIcneAyrouue3aAaqH:
l)I,lccrreaoBaHl,IecyuecTByloull,xMeToAoBI4TexHolorufiaHaJfi43apaA}IonoKaultoHHblx

cr.IrHaJIo B u o6pa6orxll paAl{ono x aquosnofi uu $ oprraauuu'

2) Parpa6orra tr4Aflfl An' IIpOBeAeHufl aHaJII43a paAI'{OnoKaquoHHbIX CII|HaJIOB'

3)Paspa6otraaJIfopI{TMoBt{[pofpaMMHofoo6ecneqeHfigLnflo6pa6orxu
paAllonoKauIaousofi uuSopuau uu Ha nAI[fI'

4) IlponeaeHlre 3Kcrrepr{MeHraIbHblx I4CCJIe,qOsaHuft 14 TecTI',IpOBaHI4e paspa6oranuofi

I4AIII Ha peaJlbHblx paAl{onoKaulroHHblx AaH HbIx'

5) Ouenrca stpifexrunuocru 14 ror{Hocrll pa6oruI I4AIII B cPaBHeHlIH c

cyilIecTBylotul4Ml',I M eToAaMI{ I',I TexHo JIO ru''IMI{'

6) AHa-rus pe3yJrbTaroB IICCIeAOBaruuit n pa:pa6orr<a peKoMeHAaUUft tto gansuefiueuy

pa3Burlilo]InpI'IMeHesran:1'lAIIflupaArzo'rloKalIHoHIIblxcHcreMax'
Hayuuar HOBrr3Ha lIoJIyqeHHbIX pe3y"IbTa"roB' I{ayuuaa HOB143rIa IIpoBeAeHHblx

I4ccneAoBaHufi:aKrrc'{ae'tcfl: 
Lr ar..,,erlrrMeHTa-rr,, -: rponoc$epHofo

-fionytleHblHoBbIepe3yJIbTaTbI3KcIIepI,IMeHT&.IbHbIxI4ccJIeAoBaHI,IpI

pacnpocTpaHeHl4q paAI,IoBoJIH, KaK Ha paBHIIHHL,IX, TaK H Ha loprlblx Tpaccax B AIIa[a3oHe VKB

Anf, pa3nl,IqHblx ce3oHoB I',I BpeMeH cyroK;

- paspa6oraH flporoTlln HOBOIO UOJII4TOHa AIIS paAIIOoLI3I'{qecKI',IX UocneAoBauufi ua 6ase

r4HTeJrJleKryalnnoft a11napaT'Ho-nporpa:ur',1noft n1ar$opull paAI{onoxaTopa Boesso-

r4 Hx(eHepHo ro I'lH crplTyra paAI'{ o 3neKTpo HI'I Kl4 A cBflll4 ( B fila P 3 C ) ;

- o6ocrronaH nosslfi sUsuuecruft e$$exr B BHAe MHO|OIyTHOCTI',I pacflpocrpaHeHl',Ifl

paAr{oBonH IIprI rpoflo c Q epnorra u crpatoco epHoM pacnpocrp aHeHIdu;

-IlpeAnoxeucuoco6nepeAaIII4qnspoorrxAaHHbIxBpaAHoJIoKaupIoHHoMcI4fHaJIe

HHTe,,rJreKryalbrrofi annapaTHo-[poIpaMMUOfi Unar$opMbl paAI'IOnoKaTOpa;

- pa:pa6orau HOel,tfi M9TOA O6pa6orrcu pa/ILIOJIOKaqUosuofi 1,1H$OpMaUI4l1 c

r.rcnoJlb3oBaHueM cnepro.tttofi ueftpourtoil ccrtl, lIo3BOJLIro[tnfi cuugu"rb nopof o6HapyNeuux n

14H.r.eirrreKTyanruofi aIInapaTHO-IIpofpaMMnoii n,'rartf opMbl paAHonoKaTopa'

HonugualpoBeAeHHbxI,ICCneAOeaHpIfi3aIIIUUIeHal-NagaseIeHIIeMOBbIAar{enaTeHTa

Pecuy6rruru Kasaxcrau ua uso6peTeHl{e r,r 1-ofi ,,o,,esHoft MoAeIIbro PK Ns7426 or 25,04,2022

roaa <PIIC KpyroBofo o6SOpa MeTpoBoro Al4ana3oHa BOJIH C syuxuuefi flepeAaql,I AaHHbIX)'

flpaxruuecKas 3HaquMocrb no"IyqeH Hblx pe3yJlr'TaroB

1. flepeaaua uurpoprr.rauuH o6 o6HapyNeuHblx II,eJIflX B paAI4OnOKauI',IoHHOM CI4rHaJIe

rro3BoJrr{T rroBbrcr4Tb uaA€Nnocrb r4 o[eparuBHocrb nepeAaqu AaHHr,Ix Ha KoMaHAnufi nyurr'

2. llpe4loNeuuuft cnoco6 o6pa6orxn paAl'IonoKaquounofi nutfopuauuu c

ucrroJrb3oBaHr{eM uefipouuofi ceTu IIO3BOJLeT o6napyxunarl Manopa3MepHble EIIJIA u

yBenl{qlrrb AaJ'IbHocrb o6napyxeHlls Bo3Aylrrslx uelefi '

3. BHeAperrue oouapyNure,,Ifl IIa 6a:e Hefipougofi ceTI,I MoxHo ocyuecrsHr}, 6eg

cyuecTBeHHbrx a,,napa'IHbIX 4opa6orox B l'lH'tr9'[neKTyaJlbl-lofi alnapaTH0-,,pofpauuuoil

unal$oprra ll PaAuoJloKaroPa'

O cnOnnue rroJr olr(eHrls AuCCepTaUu ur BbIHoCIrMbIe H a 3AIIlury :

-o6ecneqeHl4eycTofiqtlnoft[epeAaql4r,rrrQoprrlaul4llBcocTaBepaAl4onoKauldoHHofo

cr.rrHaJra PIIC Jl-l8M rr,Ierponoro AnaIIA3OHa BoJIH BO3MOXHa Ha AI{CTaHUrfx Ao 266 xt'r sa cqer

:QQexra'rponocQepHoro npoxoxAeHLIs pa/tfioBoJIH;



- O6eCneqeHLIe CKOpOCTI4 [epeAallu rXaHHblx B rpOrroC$epHOM KaHaJ'Ie B MeTpoBoM

Ar4ala3oHe BOJIH He MeHee 6000 6o.q 3a Cr{eT HCIIOJIb3OBaHI'II4 I'IMIIynbCHOfi MoAyJIflUI{[;

- cKopocTb pa6oTbl o6uapyxute]Ifl HA 6a3e Cn€ptor{Hoft HeftpoHHOfi CeTI4 AOCTaTOTIHa

AJIf, I'Icnonb3oBaHl{fl s PIC fl-l8M;
- yBenI'IqeHI4e Ko3absuuueura [poBoAI(I'I Mal{eBpl{pyrcuIrx qenefi Ha 30Yo 3a caler

r{crroJlb3OBaHI4e cBeproqHoft HeftpoHHofi cerH'

3rcouovil.rqecKa fl 3HaqIIMOCTb nofl yqeH H bIX pe3yJl LTaTo B

flpe4loxceHHbre HoBbIe TexHI4qecKLIe peIIeHI{f, tIo3BOJIf,}OT ynyqul4Tb

rHreJrJleKryanbHylo annaparHo-flporpaMMuyro nnar$opMy paAl'IonoKaTopa 6er 6olruil4x 3aTpaT

Ha MoAepHil 3aIIlIrc llnu 3aMeHy paAI'IOnoKa ropoB'

oprauusartr4oHHo-TexHur{ecKylo ocl{oBy yIIpaBneHI4t BOftCKaMpI cocTaBLeT cI4CTeMa

ynpaBneHHr. cucreua yilpaBneH14fl lloJt)I(tla o6ltaAalr, BblcoKoft 6oesofi I()TOBHOCTbIO U

o6ecneqhearb Bo3MolI(Hoc'rb KaK IleH'lpaJI14:]oBaHHo['o,'I'aK n /'teltelITpanI43oBaHHoro yrlpaBneHpl]

BoffcKaMI4. O6o6uferiliafl c'rpyKrypHatl cxeMa 'I'paAHUl4oHHofi cucreubl yflpaBneuns soficKauu

cocTorlT t43 Tpex ocHoBHbtx KOMI0HeHTOB, KOTOpbIe B:lal4MoAeilcrnyror Me)Iqy co6ofi Ans

o$rlexrunuofo ylpaBneHflfl BoeHHblMI4 OflepauuqMu: opfaHbl ynpaBneHllfl, IIyHKTbI yIIpaBneHI4fl

u cpeAcTBa y[paBneuus. VIx flpaBl'InbHbrfi rlr6op u uacrpofiKa LIIpaIor BaxH]'Io ponb B

o6ecue.{eHrar{ yclerxHoro OyHKunoHr4poBaHI4fl cI,IcreMbI ynpaBneHl4r B ueJIoM'

crpyxrypa MoAepHr.r3l4ponauuofi cyB. fllr coorneTcTB]Is coBpeMeHHbIM ycJIoB[qM 14

feonoJllrrlrqecKr,rM o6craHOSraM B MUpe, ueo6xoAHMO Olrr.IMIl3I4pOBarb cpeAcrBa y[paBneHI'L

KaK rmoqerofi KOMnoHeHT cr{creMbr ylpaBrreHr4fl, \nfl 3TOlo npe.unafaercfl BapI{aHT

o6o6qenirofr crpyKrypHofi cxeMbl CyB c oAHuM MHorooyHKIII4oHaJIbHbIM cpeAcrBoM

ynpaBneHr4r, BMeCTO rrcnonb3yeMolo B HacTosulee BpeMf, Ha6opa TexHI4qecKI'IX CUCTeM' KalKAaq

H3 KOTOpbrx O6laAaer JII,IlIIb OLHHM KOHKpeTHbrrrl rfyrtXUUOHa'qbHL'IM Ha3HaqeHueM'

O6ufnfi suA PIIC II-18M. B rrauororfyllKUHoHaJlbHoe cpellcrBo yrpaBneHl4e BxoA'f,r Bce

Tpu KOMIIoHeHTa, fAe ocHoBHbIM COCTaBJLIOUII4M flB.ILIe'Ic't paAI',IOnoKauI.IOHHag cTaHql4f,',

J'exsuqecxoe peIIeHI4e 3aKJIIoqaeTCf, B TOM, LITO noCJIe MOAepHI43a]gj/lu' qaIUOJIOKaUpIOHHaS

CraHrlr4f, MOXST BbIIloJIHflTb SyHrquiO O6uapyNenus UeIII4, QyurcqurO paAHoCBf,3Ia' a TaKxe

BbrrroJrHf,rb Qynxqraro ACy 6es cyqecrBeHHblx annaparHbx Aopa6oroK s I'IAnil

paAr.ronoKaTopa. Ha [pr{Mepe Aopa6oTo6 ell6panu paAI{O1OKaUI4OHHy}O CTaHUIlto MerpoBofo

Ar{arra3oHa II-18M'
OcHosHoil cocraBJlflIou{efi PIIC lI-18M f,Brlflelc' I4An[' Hosas KoHqerurq

npeAcTaBn.fleT co6oft I4AIII cocroslqyrc I'I3 KOM,OH.HTOB: afl,,aparHoir uacru', rpofpaMMHofo

o6ecne.reH Ltfl, \r1TerrJreKTyaJrbHbrx rexHoJr otktLr, uHTep$eftca Ir B3al'IMogeficrnue' Baxnrnau

acrreKTaMr.r paspa6orxfi rarofi unarooprrasl ",IBrIf,IOTCfl o6ecneqesne HaAeXHOCTI'I 14

6esouacHocTlr AaHHbrx, r4HTerpa\vfl c ApyfLIMI4 UUQOpvrauIIoHHbIM[I CPICT9MaMII', a TaKxe

parpa6orxa y.[o6Horo noJlb3oBareJIbcKoI'o nHrepSefica' KoTopblft nogsOIIaT IIoJIb3oBaTeJlflM

JrefKo esauN4OAeficTBOBaTb C n.uarQopuoft H t{cno'lb3oBaTb ee $yrrruuou&rIbHbIe Bo3MOXHOCTI{'

crpyxrypuax 6lox-cxena tr4AIIIL Anuaparuaf, Llacrb I4A[n n:aatraogefiCrByer c

rporpaMMHUnr o6ecneqeHpleM qepe3 ApaftBepbl r'r uurepsefrclr' IIporpaMMHOe o6ecneqeuue

yrrpaBnfleT anlapaTHofi uacturo, ucflonb3y, l'IHTenrleKTyanbHble TSxHOJIOpI4u g.nfl o6pa6omz

AaHHbIxrrIrpLrHflTuflperueuraft'l'Iu'reprpeilclro6ecne'IuearorB3aI'(MoAeftCTBI4eMexAy
pa3nLItIHbtMtI KOMIIOHeHTaMH ularoOpr,all' a 'I'aKlKe C BHeUIHI'IMH yCTpOfiCTBAMvL VnU CI{CTeMaMII'

!,auutre flepeAaroTcf, oT a[IllaparHoft LIac'rI4 K ttpofpaMMHoMy o6ecue'{euulo AJIfl o6pa6o:rxu',

3areM pe3ynbrarbr o6pa6orrcu Bo3Bpaqamca o6parHo .4ns yrpaBneHlls a[rapaTypor4 nIILI

.(pyruMl4 .(efi c:reusN4u'



Blox-cxeua (pyuxquoHr4poBaHr.rr I,IA|III, TeHeBa, 3oHa paAl4ocBfl3t4, noMexI,I Ha sKpaHe

I,IKO APM. IlporparraMa Harrr.rHaerc, c r,rHr{ur4aJril3a\Ltu aililaparHo-rporpauunofi qacrll, 3a

roropoft crreAyer noryqeHr4e AaHHbrx or BHe[IHLIx lIcroqHI4KoB, flocJle 3Toro IaAet eran

o6pa6orxu AaHHbrx, Ha ocHoBaHr4r.r Koropofi ocyuecrBJlf,erct npllHrrlle peureunfi, B cryqae

rroJroxr{TeJrbHofo pe3ynbrara, [por4cxoA]rr oTnpaBKa pe3ynbraroB o6pa6orxu AaHHbIx Ha

BHerrrHr.re ycrpoficrna, B [porr{BHoM cryr{ae - Bo3BpaIqeHLIe K grany o6pa6orxu AaHHbIx,

3aBeprxaercq amopHTM oxoHqaHIaeu pa6orsl nporpaMMbl.

Vlles. racrroJrb3oBarb rponocQepnyro cBfl3b Anq nepe.qaql4 uH$oprraauuu o6

o6uapyxreuHbrx ueJrsx c rroMotrlbro rponocQepHoro KaHaJIa paAaocBfl3ll notBl4Jlacb, KotAa Ha

[paKrliKe croJrxHynucb c nof,BJreHr{eM floMex y pa6oraroulprx PJIC ll-18M or auaJloruqHbrx

paAr.ronoKaropoB, yAaneHHbrx Ha corHH Kr4roMerpoB or paAuonoKaul4oHHblx rlo3ullufi, eclu ourl

pa6oralu Ha oAuoft qacrore. llpn floflbrrKe BbrnoJIHLITb pac.rdr gJleKTpoMarHuruofi

coBMecrlrMocrlr, oxa3aJrocb, r{To r.rMeroulprecfl MeroAnru pacv€ra rpouoc$epHblx KaHaJIoB cBq3I{

Aaror 6olrrrue florpelxHocrl,t Anfl, Anaila3oHa qacror HI,Ixe 300 Mfq.
Brula noAaHa 3aflBxa Ha rpaHToBoe SrauaHcr.rpoBaHl,Ie [poeKTa tro H3MepeHuro saryxauufi

paArrocprrHilroB B rponocrfepe Ans yroqHeHr.rs MeroAIrK ux pacu€ra B ALrailasoue pa6outlx

.{acror PJIC tl-18M. @uHaucupoBaHr4e 6r,uo ogo6peno u n yue6uou IreHrpe Boesuo-

r{HxeHepHoro raHcrrrryra paArrogJreKTpoHr{Kr{ vt cBs3H (r. Anuaru) 6tu opraHu3oBaH

paAr.roflonuroH Ha 6ase paA[roJroKaropa, flcnonb3yeMoro a yue6uux IIeJIsx, cnoco6sufi

[pr.rHr4Marb 3oHArapyrouue clrtHa,'rbr or PJIC, HaxoAfluluxcfl B pa3Hblx ror{Kax Ka:axcrasa.

PaAuonoluroH, xapaKTepr.rcruKu rpacc. Errro opraHll3oBaHo sa6lroAeHue :a pa6orof,

paAuorroKaropoB AexypHoro pex(uMa, pa6o'raroulr4x B pa3Hbx peruoHax KagaxcraHa B pa3Hoe

BpeMf, cyroK r,r B pa:lJrr4qHbre ce3oHbr B 'rer{eHr4e AByx ner. Bsuo HarlplcaHo cnelluanbHoe

nporpaMMHoe o6ecueqeHr4e AJrq HelpepbrBHofi perzcrpa\yu paAVonoKauI{oHHbIx cI{lHaJIoB I'I

npoBeAeHa rcaau6ponra npueuuoro ycrpofictna, TaK KaK cepuftuue paAlaoJloKaropbl He

rrpeAHa3HarreHbl AJL [poBeAeHI4fl ]IHcrpyMeHTaJIbHblx usltepeuufi .

PaAuouoluroH, Tpaccbr paArroJrrrnwi,t. fllt sa6ruoAeuufi ncnolrgoBaJll{cb ctlrnalu PJIC,

/Aa.nEuurx or roqKfi na6lrcAeuufl. Ha paccro{Hrlfl, coorBercrByloque AaJIbHocrrM

TaKTr4qecKoro r4cnoJrb3oBaHlrfl PJIC fI-I8M, rax Ha paBHLIHuofi uecruocrl{, TaK }I cKpbITbIx

fopHbrM MaccLIBoM.

Ha6nrcAeuprfl, AaJtu Heoxr{AaHHsrfi pesyrnrar, TaK KaI( paHee noAo6urx na6ruoAeHzft sa

cr4rHaJraMlr PJIC nrzxro He npolr3BoAr4n. llpunxtrtft cIrrHaJI, I4MeJI MHoxecrBeHnble [I{KI4,

cBrrAereJrbcrByrorque o roM, Lrro oH He npocro rlpenoMn.flncfl B cJlol]crofi tponocoepe, rcax

CT{I,TTIUIOCb B TEOPLIfi, A PACCEHBACTC'I HA MHO}KCCTBE HC3ABHCHMbIX APY| OTHOCI{TCJIbHO APYTA

HeoAHopoAuocrefi.

llpone4eHnue sa6lroAeHr.rx rroKa3aJrr.r, uro ycroftqusbtfi npn€la cI4rHaJ'IoB or PJIC II-
l8M BHe 3aBr.rcr,rMocrlr or Mereoycronuft, BpeMeHI{ cyroK, ce3oHa u flpo(bunfl Tpaccbl,

o6ecnequsa";lrcfl Ha Ar4craHrlr.rflx He MeHee 266 xunoMerpos. tlro flB|rflercfl AoKa3arenbcrBoM

[epBof o noJIoxeHI,Ifl , BbIHeCeHHOI'O Ha 3aU{HTy.

Brur sHnoJrHeH aHaJrr43 rocrpoeHr.rfl xpoHl,I3l{py}ouero ycrpoficrsa PJIC lI-l8M u'

paspa6oraHo rexHr.rqecxoe perrleHue, no3Bonrroueq ocyuecrBJlflTb [epeAaqy AaHHbIx c

lrcrroJrb3oBaHr.reM cepuftuoro [epeAaroqero ycrpoftcrsa. 3ro rexHuqecKoe pelueHlze 3alrllalueHo

rareHroM PK \lb7426 or 25.04.2022 rota (PJIC KpyroBoro o6sopa MerpoBoro ALIana3oHa BorIH

c Syuxquefi uepegauu .qaHHbIx).

Cyrr rexHrrqecKoro petueHufl 3aKJrroqaercfl B cneAyloueM. B PJIC n-18M

BbrcoKoqacrorHbre 3oHAr,rpylouue cprrHaJrbr Qoprtaapylorcll B 6lore crlHTe3aropa (CBC), nocJle



MoAynsqur4 Cr,rrHaJraM[r, rocTynaoqLIMLI C 6.noxa xpoHI'I3aTOpa (cBX)' ycI{JII'IBaIoTCfl I',I qepe3

auresnuil KoMMyrarop (E3AK) Ilocrynalor B aHreHHy' llpuurrrte 3xo-cflrHar'Ibl IIOCJIe

upuel,,luoro ycrpoficrna lloorynalor Ha allflapaTypy upeAnaPurelHroft o6pa6orru

paAlronoKaUtlonnofi unsopuaUrau (AIIOPJltr4) rle oUuspoauBalorcf ll o6teAusf,Iorcfl c KoAoM

yrna oT KoAepa. flepenuuar |1 BTopuqHafl o6pa6orrca paAI,IoIIoKauI,IoHHoft lru$opruaunu

lpor.r3BO/I[TCq B aBroMaTH3lIpOBaHHOM pa6oueNa Mecre oneparopa (APM)' rcoroprtir nepeAa€r

Qopvrympu o6napyx<eHHblx uelefi s ACV'

Bcoorse.rcTBl{I{c[peAnoI(eHHblM.fexHI,IqecKIrMpelllellueMAo[oJIHHTeJIbHoBBoAqTc,I

ABa MOAyJrrr xoAeP (ans MoAynfiullu cI4rHaJIa cBc nusoprraauuossoft noclurxofi) t4

KoMMyTarop, KoTopblft nepexlroqaeT Mo,(ynrpyrcUue paArIonoKaII?IoHHbIe curHaJIbI CEX ua

MoAyJII,IpyIoIIue cIITHaJIbI Ko.4epa B To BpeMg, KofAa rJlagHrtft nyq aHTeHHrr PJIC HaflpaBJltreTcq

Ha a3I{MyT KoMaHAHoro nyHKTa' B groN,I cJlyqae nepeAaqa AaHI{E,IX e ACY ocyuecTBn.'IeTcg IIo

rponocQepHoMy KaHany paAfiocRf,3x. floc;re rlepeAaqH '4aHHbIx 
ilepeKJI]OqaTeJIb

BoccraHaBJI[Baer coeAI'IHeHI'Ie CBX c CBC'

AHreHHaq pe[IeTKa. B raqecrse uCTOIIHUKOB 14 lpueuuuxa uccneAyeMblx paAI4OBOnH

lplrMeHfnr4ob pa.(r4onoKaulloHHble cTaHuI4pI ll-18M, pa6oratorul{e B qacTOTHOM '[I4aflasoue 
(140

- i70) Mfu. B xoAe pa6or 6uI Sa$uxcupoBaH yaepeuultfi npuena cI'IfHaJIoB Or y4a'reHnnx

PJIC,IlonyqeHHbleAaHHbIe[o3BoilflIo'IcAenaTbnpeAIlonoxeHl'IeopealrHoftBO3MoXHOCTI4
r4.rroJrb3oBarr cepnfiu'Ie uo6u;*'nue YKB-paAI4.CTaHIIHI4 cpe^Hefi lto*uo cTr4 AItfl pa6Orlt c

rponocQepHbrMr,r KaHa,qaMH cBfl3ll. ocHosHLte npel4MyuecTBa 3lzf3aloo6paauofi auresssl lepeA

AHTCHHAMI,I TI4IIA ((BOJIHOBbIM KAHAI) ' I4X IXLIPOKOTIOIOCHOCT'I' B NPC'UCJIAX AI'IAIA3OHA qACTO,"

Ha KOTOpbre pacquTaHa 3l{r3aloo6pa:uar aHTeHHa, Osa o6'naAaeT cpaBHI'ITeiIbHO [ocTofiHHbIMH

lapaMeTpaMI,I, yAoBleTBopI'ITenbHo corJlacyeTcf, c $nAeporu' ee xoeQ$raUueut ycturcHfifl'

V3Me,fleTc.g s He6olrurofi cTeneHI4. BogltoNuocTb JlerKoro I43roToBJIeH}Ifl 6es npuueHeHl,Ifl

c[equa,,rb'Oro o6opyAoBaHl{fl (rraoryt 6ltrr snnoJIHeHbI I{3 [oApyr{Hblx lra:repua'non)' Ha

AaHHOe TexHr.rqecKoe peueHl4e noAaHa 3aflBJIeHI4e Ns202410399'2 O BbIAaqe IaTeHTa

Pecuy6;ruxu Kagaxcrau ua u:o6pererrue'

Baxnrru BolpocoM ,BJIflJIOCb - a MOXeT JII4 KaHaJI rponocsepuoft cnsgu o6ecneqltrr

repeAaqy uusopruaUllu o Soprtaynf,pax IIeJIu' o6uapyNeuHblx 3a o6opor aHreHHbI' Kar srAuo

u: npune4€uuoft ocuunJlolpaMMbl' noKa Ha npu€tr,tuy}o no3IIIlI4}o He npI,IAyT Bce oTpaxeHl,g oT

arvoc$epublxpaccellBarelteft,To[epeAaBa.I.bcJleAyroqrafiuH(ropMaul4oHHblfialrauy;rucHejlb3f,.

B ra6luue, noxasauHofi Ha c,[afiAe IIoKal]aHbI MHIII,IMa,,Ib}lbIe' MaKcLIMaJIr,HbIe I4 cpeAHI4e

BpeMeHHbIelIHTepBanbIMex(AynepBbIMl,ltIocJIeAHHMI,lMIIyJlbcoMBnpI4HI{MaeMbIxrpynlax

r,MnyJrbcoB sa sce BpeMfl sa6lrcAesufi. Marcrana,lrsurir npeueHHoft r'{HTepBan orpaHuql'IBaer

cKopocrb [epeAaql4 AaHHbIx no rpolocSepHoMy KaHany'

AHarus srofi uur[opMaul'Iu [oKa3blBaer' r{To Ha npaKTI{Ke He na6ruo'qalucb AJII'IHrI

fpyIIII I4M[ynbcoB AnI,IHHee 166 rllr,rrpoceKyHA. 3ro ogilaqaeT, I{To ecnH I4MnyJIbcbI IIpu

[epeAaqe .uaHHbIx 6yayr cJIeAoBab c 6olsutllt',1 I4HTepBaJIoM Apyf oTHocI4TeJIbHo Apyfa, To

MHororryrHoe pacilpocTpaHeHl'Ie CIITHaJIOB yrponocsepHoM KaHaJIe cBf,3l',I Ue 6yner npI4BOAI'Irr'

K HaJ.IoxeHI,I}o 3Tl,Ix fpynfl I,IM[ynbcoB Apyr Anfl Apyra. 3ru u:n,repeHHble BpeMeHa AoKa3bIBaIoT

BTOpoe noIOXeHr{e, BbrHeceHHOe Ha 3auII4Ty, LITO qKopocTb nepe'4aql4 AaHHbIx nao6ra'rrruofi PJIC

Il-18M ro rponootfepnornry KaHany B MerpoBoM '4I4aIIa3oHe 
BOJIH He MeHee 6000 60A rpl4

14cnoJI b3oBaHI{I{ I'IMrlyltlcsofi MoAynfl qI4l'I

l.arraxAng[epeAaquollHolodlopruylrnpaqenHsPJICn-18Mgeo6xo.[uuo246ma
uu(lopnaartuu(12pa3pflAoB/U4c'raHl-tl'Iflra12pa:p'lAoBa3l4N{yr)'roAJlsIIepeAaLIuoAHoro

$opvy;rxpaseo6xo.(uuo4rvtulltlceKyHA'qToyKnaAblBaercflB'[aK't3oHAI{poBaHI4fl'



YuurHnax, qTO Tponoc$epuue KaHaJIbI cBflsvl Ha IIpaKTI'IKe npaKTLIr{ecKI{ HeBo3MOXHO

loAaBHTb cpeAcTBaMr,r paAuo3nerrpoHUoft 6ops6sr, TO I',ICIIOJIb3OBaHHe tpouocsepHoro KaHaJIa

paAHocBfl3I,IIIoBbIcI4Tualex<HocrbnepeAaql{AaHHL,IXorPJICHaKoMaHAuslfinynxr'

fl;Ifl uonuureHrar :(TQeKTUBHOCTH O6HapyNeUIIfl Ma',rora6apurHux EIIJlA', I'IMeeTcfl ABa

nyru. flepnufi uyrr cBfl3aH c BBeAeHltfl pe)KI4Ma MelKnyqeBoro KOfepeHTHofo HaKOILIeHI4fl'

roropnfi paspa6artrBaJlcf, r CKTE <fpauu'r>, n c 2023 roAa y)Ke nue4peH r cepuftulte u3Ilenvfl'

[pyrofi [yTb cBfl3aH c AocTLIX(eUUeu neo6xoAlluofi BepoflTHocrr'r o6uapyxeHl'It qeleil npu

6olee Hr.r3KOM nopore o6napyxrenux 6ezI43MeHeHI4fl BepofTHOCUZ loNnoft TpeBOrI{'

IrlcnolrryeuHfi n PJIC [-18M naparvrerpl'IqeoKrfi o6uapyNl',IreJlb co cra6muzat\ueir

ypoBHq .lOXsofi TpeBorI'I o6ecne'IusaeT 3aAaHHbIe flapaMerplt o6HapyyeHlls trpu CooTHo[IeHI'IH

curuan/uyNa 10 .uE. B'ro Ne BpeMfl Onurur,tft oneparop PJIC sa aHaJIOfOBbIx pa'{UonoKaropax

II-18 o6g:au 6un o6uapyx<unarb UeJIb npl. cooTHorIeHI'Iil cnrHa'r/uryrrt 0'5 4E' Parpa6orxa

rrpofpaMMHofo o6uapyirurelx, cnoco6uot'o ua,(€Nso O6napylKl4BaTb qenu tlpu MaJIbIX

cooTHo[IeHLIflx curHaJl/ruyu uox<eT [oAHsrb 3HepleTnqecruft noresquan PJIC IIoqrl'I n l0 pa:

6es nepelenKl'I alnaparsofi qacru noKaropa'

Ycuexu,AocTLIlHyTbIellpuuc[Onb3oBaHI'IuuefipoHur'lxcerefiAnf,pacnO3HaBaHI'Ifl
U:O6paxteHufi,no3eolunuilpeAnOIIOlKHTb,tlTOMO)I(HOHCnOJIL'3OBa:rsueilpOUHyloCeTbLin\ilfl

pacno3HaBaHuq paAr4onoKauuoHIIbIx u:o6paxeuuit orMeToK OT qelefi' Xo"rs Ha 3KpaHe

onepaTopa :ona o6sopa oro6paN AeTefl B BliAe Kpyra, B [aM'ITI{ KoMlbrcTepa 3Ta 3OHa o6sopa

xpaHr{Tcf B BraAe geyvrepnoft MaTpI'IUbI (a3I{Myr-AaJIbHOCTb)' y pa'(uonoKaTopa II-18M

pa3MepHocrb Marprus - 2048 orc'Ieros a3uMyra u 1200 o'rc'Ieroe AaJIbHocrH'

Anq [poBeAeHr4fl I4ocneAOnaut',tfi 6rua nrt6paua ceeprouuaa uefipouuaa ceTb'

ucflonb3yeMaq Anfl pacI]o3HaBaHLIfl uso6pax<euufi, c oTKpbITbIMI4 I',ICXOAHbIMII KOAaMIi'

pa:rvreuleuuajl Ha [opTa're GitHub'

l{ff3Kc[epI,lMeHToBIIopacIIo3HaBaHlIIopaAHonoKaIII4oHHblxu:o6pax<eHuil
ucrorrb3oBancx $pefiMBOpK YOLOv5, BKnloqaloulufi s Ce6s 10 vroAelefi uefiponur'x cerefi'

3ror QpeftMBopK 6lu paspa6orau Ha fl3blKe Python, c[IequaJlbHo Anf JIIoAeft' He yMeloUII4x

[porpaMMIIpOBaTb, qro6st o6lerqurl cO3AaHI'Ie rarvru uefipOHHblx Cerefi AJIfl cBOI4x npulONeHufi'

@peilrueopK pacilpocTpaHfleTqf, c orKpbrlblMH I'ICXOAHbIMII "I'eKCTaMI{ npolpaMM' Ha rpasur<e

rrplrBeAeHbl AaHHbIe O TotIHocTI4 pac1lo3HaBa HL4fl' V BpeMeHI4 o6pa6orrra oAHoro usO6paXeuur'

lonyqeHHbre ua 6a:e AaHHbIx 200000 u:o6paxenuil, no4rorosleuuofi B KaqecTBe recronoil Artg

MexAyHapoAHbrx copenuonannfi IIo pacIIo3HaBaHI'Irc o6pa:oa 2017 roAa' KaK BUAHO us

rpaQuxon, [plIHIIunI4anbHbIx paztutuit' no 6uctpoleficTBl4]o H ToqHocTI{ pacIIo3HaBaHI'Ifl

Me)KAy pa3nurrHbrMr,r MoAensMLI Hefipouustx cereft I{3 COCraBa YOLOv5' Her' Ellna

rrcrroJlb3oBaHa MoAenb YOLOv5 s'

,[,nr pa6orrt ueftpouuofi ceru 6rm ucno:rb3oBaH

i7-10700 CPU @ 2.90GHz,c oneparllBsofi nausrsn 32

KOMttb[orep c npoueccoporvr Intel core

f6, noA ynpaBneHueM onepalruosuofi

cucreruofi Windows 10 Kopuoparr4B*afl 64 6vra'

B pesylrrare 6tullE ctfopulEponaHbl 3raJIoHHbIe o6pa:urt 4m o6yueHl'Ifl CeTII' co3AaHbI

KOHTpoJ,rbHsre nsl6opr<r{ AJlf, IIpoBepKLI BeponTHOCTu o6uapyx< eH]llfl vt loNsOfi rpenoru' '[na

Bbr[orHeHr,rr pa6or I1o co3AaHum o6yuaroutllx nsl6opor 6uua uctIoJIb3OBasa 6aza AaHHbIX

:anucefl paAl{onoKaUuosuoit o6craHosKl'I, HaKoIIJleuHaq CKTE <fpauur> c 2008 no 2023 roAbl'

3ru sauucl4 HaKanJII{Ba,1I'lCb Artt CoBepue[{CTBoBaHI'ls anropn'rMgB Uepnuuuofi u nrOpuuuofi

o6pa6orxu PIIC rl.18M. Cpeau 3TI,IX san}icefr uMeJII,tcb 3afi!1lcu pa3Hblx Tl,ItIoB qeleff

(rpaNAancxue cauol€rst, neprol€rst, Ncrpe6uTeJ1l{, BIIIA, pare:rlr) CAeJIaHHbIe npH



pa3nr.rrrHofi rroMexoBofi o6cranosKe, B pa3Hblx MereoponorllqecKlax ycnoBl'If,x u Ha pa3Hbx

paAuoJroKalluoHHbrx no3I'IUl{f,X.

B uepnux gKcnepr{MeHTax, xou uefipouuar cerb LI o6uapyNuraJla Bce II0JII'I' oAHaKo

BpeMt o6pa6orxH paAlloJloKaqtloHuofi o6crauoeKu, nolyueuuofi 3a oAuH o6opor

paAr{onoKaropa, AoxoAr,rno Ao 20 rvruuyr. Taxoe BpeMfl o6pa6orxu AerIaJIo HeBo3MoxHbIM

npr,rMeHeHr,rr nefiponuofi ceru n pealruoil PJIC. Heo6xoAI4MbIM ycJIoBHeM Anfl BHeApeHI4t B

npaKTr.rgy 6u.uo, qto6H cerb ycfleBana o6pa6orarb paAl4oJloKauiloHHoe Iaso6paxeHl4e 3a rIepI4oA

Bparrlegrrfl noKaropa. florpe6oszurocr BbrflBI,ITb oraflbl o6pa6otru, Koropble rpe6ona-uu

6olruroro BpeMeHr.r u o[Tr4Mr43r4poBarb hx, [ocpeAcrBoM IlpI4MeHeHI'Is 6olee

6rrurpolefi crByroqux noA[porpaMM.

flocle onrgMr.r3aur4r.r nporpaMMbr AJrfl o6ecne.{eHur e€ cxopocrra o6pa6orxu' B ttae 2022

roAa 6uro ,qocrr{rHyro BpeMfl o6pa6orxu paAl4onoKauzossoft uusoprraaqlal4 oAHoro o6opora sa

l0 cexyn,{. Ka:arocs, qro sToro MorJro 6u 6rnr AocraroqHo, raK rcax PJIC n-18M pa6oraer c

lepuoAaMr.r BparrleHr4fl 2, 4 utu 6 o6oporoB B MI4Hyry, ro ecrb MI{HHMaJIbHoe BpeMq o6opora

paBHo 10 ceryH4€tM, Ho Ha [paKTHKe KoMtIbIoTepy HyxHo BpeMf u 4ltfl' Apyrux 3TaIIoB

o6pa6orxu, a raKxe oro6paNeular un$opua:qnv.

B pesynsrare Aaltneftruefi ouruun3a\krvr yxe He saN{eHoft [oA[porpaMM, a I'IcxoAHoro

KoAa KoHBepropa Qopnaam u:o6paNeuvfl yilurocb Aocrl4rHyrb [pLIeMJIeMbIx Anfl IIpaKTI{KI'I

pe3ynbraros. B ra6rlrqe rpeAcraBJreHbr BpeMeHa nocJle o6pa6orxu 151 o6opora oAnoft us

TecroBbrx sanuceil, B Koropbrx B 3oHe o6napyNeurtts 6stnu MaHeBpllpyrcque ucrpe6urelu'

Irls npunegeuurx AaHHbrx BrrAHo, qro cKopocrr pa6oru ueftpouuofi ceru no3BoJlser

o6pa6atrtnarr .(aHHbIe paAl{onoKaquossofi unQoprr'raquu B peaJIbHoM BpeMeHI'I, r{To

AOKa3[,IBaeT TpeTbe IOJIOXCHI{9, BbIHeCeH HOe H a 3aUII4Ty'

I4s npegcraBrreHHbrx ,(aHHbrx BHAHo, uro xoa$SI4IIHeHT rIpoBoAKrI y MaHeBpl'Ipyloqux

Uelefi yAaJrocb yBeJrr4qr.rrb sa 30o/o, B To xe BpeM, Anq flpflMoJleTf,Irlfix qelefi TaKoro

Bbrr{tpbIIIIa uer. Tar<uu o6pasoru, lnfl MaHeBplrpy]oql4x qe,refi UefipOHua.a ceTb IIoKa3aJIa

cyulecrBeHHoe yJryqueuue roeQ$uqueura npoBoAKH 6es yxylureHl'Iq BepoqrHocru .iroxuofi

TpeBorH, qTo AoKa3bIBaeT qeTBepToe nonoxeHl4e, BbIHeceHHoe Ha 3auII'ITy.

B pesylrrare npoBeAeHHbrx HccreAosaunfi cAenaHbl cneAyloillue BbIBoAbI:

Bcero rro reMe Ar4cceprauuu 6rmo ony6.rtuxonaso 6olee 10 pa6or, B ToM qucle I

[areHT Ha none3Hy[o MoAeJrb u rroAaHa I saflsreuue o BbIAaqe IIareHTa Pecuy6nuxu KagaxcraH

ua uso6pereHue, qTo cooTBeTcrByeT rpe6onaunflM K AI'IccepTaUI{oHHofi pa6ore.

Taruna o6pasou, yraxaelrsrfi llpe4ce,4arers fl tIrIeHbI AuccepralllloHHoro coBera'

cqr{Talo AoKa3aHHbrM, r{To [pr4MeHeHHe LlHTeJlnextyalr,uofi anflapaTHo-uporpauuuofi

nlar(fopryrtr PJIC [-18M Anfl alalrv3a paAIlonoKaUHoHHbIx cI4rHaJIoB u o6pa6orxu

paAr{onoKaquossoft rausoprraauHn leilaer Bo3MoxHbIM cyuecrBeHHo IloBbrcutr oSQeKTI'IBHocrb

pa6orut cLIcreMbI ynpaBneHl{s soft cxaN'II4.

Bonpocu K AoKJraAquI(Y u orBerbl.

T.K. Masaros: YsaNaeusrfi Ar{ccepraHT A}rccepraullfl He coAepxl'Ir rau(popuaul4lo Anx

clyNe6uoro [oJrb3oB auug? Bur cxa3ang, Lrro ecrb pa3pe[IeHl'Ie or KoMIIaHuu fpauzr? 3aecr

yrrpaBneHr4e softcraN,u,r? B Hosu3He cKa3a,'ra, qro LlcrtoJlb3oBzutu HeftpoHHy]o cerb, paHb[Ie oHI4

He r4cnoJrb3oBanr,rcb rua? flpo qTo Bsr flpeAnaraere? Ec,'IH y Bac ecrb coorBercrBy]ourl4ft

AoKyMeHT, qro B .qasHoft Aucceprarlr4r.{ Her cerpeton? Bu xe [pl4qeM rpaxAaHI{H KasaxctaHa?

IrIs Ka3axcraHa npuexaJrr4 B KlrpruscraH LI paccKa3blBaere npo cHcreuy noficxa. Kaxoft-ro

AoKyMeHT AonxeH 6rrrr?



K.X. llca6aes: Her. flucceprarlrroHHat pa5ora He coAepxl{r ceKperHblx MarepuaJloB'

Cucreua ynpaBneHHe eoficxaN,ru o6UenpuHflTble [pI4HLlpInbI, o]Ia ecrb B orKpbIToM Aocryne B

HHTepHere. HefipouHarr cerb - oHa roJrbKo BHe,[prercfl B paAI4orIoKaIIpIoHHyIo craHUI4Io, Ho Ha

AaHHbrx MoAeJrsx r4MeHHo B MerpoBbrx Ar{a[a3oHax paAlloBonH elqe He BHeApsnucl' Eclu Bsl

roBopure o 3KcrreprHoM 3aKJrrorreHHI,I or ceKperHoro orAeJIa, 3Aecb rau(popuaql'Ifl' coAepxalque

ToJrbKo, [peAHruHarreHHbre AJu orKpblToto Aocryfla, a Bcfi Ta nnQoprvraqllt, Koropag [pI4

uccneAoBaHLrr4 npoBoAr,rJrocb npr,r Bbllrrpbllxe rpaHToBoro rfrEuaucupoBa[ufl MOH PK oHa

OtpaH[rreHHoro paonpocTp aHelvtl, T.e. B A]'lccepTaqnouuofi pa6Ore He OTpaXaeTCfl' fl'

npeAocTaBJrro 3KcI]epTHoe 3aKr]oqeHHe rro ofpal{}IqeHHoMy paclpocTpaHeHI4}O no uoefi

Ar{ccepraquonsofi pa6ore.

M.H. Kalurrlo.nAaes: CosAaH aJrropr.rrM r.r nporpaMuuoe o6ecuelleHl'Ie, r4e cneptor{Hy}o

nefiponul.ro cerb MoxHo r.rcloJrb3oBarb 4rr nepnnuuofi o6pa6orxu B paAl4onoKaropax c

TeMroM o6sopa [pocrpaHcrBa MeHee I cexyHAsr. MoNuo noApo6uee paccKa3arb o co3,{aHHoM

anropr.rrMe 14 nporpaMMHoto o6ecneqesut? Y Bac ecrt MareMarl'IqecKa, MoAeJIb cl{creMbl

yrrpaBneHr.rs softcraN{r.r Lrlt4 6lon-cxeua? Oqeura eQQexrunHocru v roqHocrl'I pa6o:rrr

r.rHTeJrneKrya6nofi anflaparHo-rporpaMMuofi nnarsopMbl rloxEra,rta, 'rro o6uapy)Kr4ila e$tpexr

MHoronyrHocrr.r PPB nplr rponocQepnorra v crparocrpepHoM pacrpocrpareHvfii. Kar BbI

orrpeAenl{nu s$$ertunuoctr?
K.X. Ilca6aes: Cneprouuax HeftpoHHax ceru (Convolutional Neural Network, CITIN) -

gro rr.rn ueftpouuoft ceru, Koropsrfi ucnorb3yercfl Anfl aHa'lru3a uso6paNegui't. OcnoeHa.f, I'IAes

CNN sar1nrcqaerc, B ToM, qro6rr r4crroJrb3oBarb cBeproqHble crol4 Anfl I,I3BreqeHI'Ifl IIpI'I3HaK0B

pt3 uso6paNeuut, a 3areM [ocneAoBareir[,Ho rIpL{MeHflTb IIyJIIIH| cnofl Anfl yMeHblxeHllfl

pa3MepHocrr4 AaHHbrx r4 yrrpoxleHrrf, Mo.(eJIlI. Arropuru pa6orbl cBeproqHofi uefipouuoft ceru

BKrroqaer s ce6g cneAylorque urarr{: cBeprot{Hblit cttoit, Syurcuur aKTpIBaIIlIu, clofi TIyJII'IHIa,

noJrHocBfl3Hbre cJrog, Qyur<ur.ra rrorepb LI orITLIMI,I3arop. [lr co3.(aHI'L u o6yueHur cnepto'ruofi

uefipouuofi cerpt ueo6xoAul,ro ucrroJ'rb3oBarb cneqp{aJll43I{poBaHHbIe 6u6luorexu u

Spefingopxn, TaKr4e KaK TensorFlow, Py'forch wttt4 Keras. B 3rI'Ix 6u6nuorexax ylKe

pealrr3oBaHbl ueo6xoAtturte Synxquoua,'rbHocrl An, pa6orlt c CNN, qro 3HaqI'ITeJIbHo

vereinfacht ilpoqecc co3AaHrrs MoAenr.r u ee o6yueuux. Elotc-cxeua ecrb, B AoKnaAe

orrr{cbrBaercx. 3r[Serrr.rBHocrb onpeAeJll{n c HaJII{queM rrerblpex $arropon, BJII{t}ouL{x Ha

[orepr4 ct4tHaJra Ha rpacce, 3To norepr.r s cso6oAuoM tlpocrpaHcrBe I'I3-3a paccroflHl4, MexAy

cTaHuI,IflMH, AO[OJIHI,ITeJrbHbre MeAI4aHHble noTepI'I v34a paccel',IBaHl'Iq curHaJla Ha

HeoAHopoAHocrflx aruoc$eprr r rrorepv H3-3a 3aMHpauuit cHrHaJIoB (6ucrpuIe u lreAleuuue)'

T.X. MaraKoB: Bor Bu loBopr4Te, qro ryr Her ceKperHocrll. Bst nouecrvlrv Ha Kapre

rAe HaxoAflrcs PJIC n KasaxcraHe, gro yxe He otxpuruft Bollpoc. -fl o'{enl coMHeBalocb, rrro

?To Bce Bsr cauu cAeJraJrr{, 31o Bce Hanr4cauo He co6crseHHopytlHo. Bor uue cKaxI'ITe, KaK BbI

yMyApr{Jrr{cb B oror PJIC sxruHLlrbcfl r.r orryAa 6parr unQoprvrauraro? 3ro sce BsI ctrenanu vnu

corpyAHrrK:z lpauur? Brr rooopure paHbue 20 urauyr pa6ora,la, orKyAa B3f,JII4 10 cexyug, sa

cqer qero coKparl4nacr? Ha KaKoM s:ure?
K.)It. llca6aen: .fl 6un uraBHbrM r{aylrHbrM corpyAHHKoM Hayr-IHO-HCCJIeAOBarellcxofi

pa6orsl rpaHToBoro $uHaHcupoBalakrr) Bbrr4rpaHHoro or MunucrepcrBo HayKI'I 14 Bblclllero

o6pasoranu s, c 2020 no 2022 ro,{br. Bce pa6orbl B Al{cceprar\uu c.(eJIaHbI rurlHo tt'luofi, no

co3AaHr.rrc o6yraroqux nu6opox 6ula ucrloJlb3oBaHa 6aza AaHHbIx sanucefi

pa,{uonoKauuouuofi o6cranonru, HaKoIIJIeusas CKTB <fpaHnr> c 2008 no 2023 roAu. 3ru

3alucu HaKa[Jrr{B6Jrr.rcb Infl coBeprxeHcrBoBaHllfl anropl4TMon uepnuuuofi vt aropuuuofi

o6pa6orru PJIC l[-18M. B ilepBbrx oKcrepuMeHrax, xorq HeftpoHuar cerb H o6napyNunaJla Bce



ue-trr. o.lHaKo BpeM{ o6pa6orxu paAr{onoKarluonuofi o6craHoex[I, rIoJIyLIeIrHoii sa oluu o6opor

pa.frro-roKaropa, AoxoAr4no Ao 20 nuanyr. llocne ollTrrMu3aut4t'l ilpolpaMMbl Ailrl o6ecneqesus ee

cKopocrll oSpa6orxu, B N{ae 2022 ror1a6luro AocrulllyTo BpeMfl o6pa6ornu paAl'IonoKaqltonuofi

llusoprraUuu o.qHoro o6opora :la 10 ceKyI{A. ilns 3KcnepI4MeHToB IIo pac[o3HaBaHI'I]o

pa-rrro.roKaurroHHbrx u:o6pax<euuii ucno.rtb3oBarcn tppeiiunopx YOLOv5, pa:ueu1€ttuafl Ha

rropra-re GitHub.

)It.T. fa,l6aes: Btr rpe/tnaraere Me'r'oA o6pa6ot'rcu Hefipout-tltx cerefi flyreM

cBeprbrBar{vrs, ila B r{eM cyul}tocrb H rra cr(oJlbKo orla clIt4)l(aer rlopor o6uapy>xeuras? Blr

paspa6orala I4Afl[ Anfl npoBeAeH]rs, aHaJtut3a paAHoJloKaLI]I0HHbIX cI4lHaJIoB, B LIeM

3aKJryJqaercs l,IHTeJrJreK'r'yanbHocrb h I'Ia cKortbKo oHa eS$exrraaHa? Barua aH'reHHa, B r{eM

or.rt{rrHe 3TO ycrrnHBaeT cr.rfHaJl pa/lrroJroKal'opa I{JIL{ 3TO IIpI',IMeHHMO Ans /lpyfllx qenefi?

Ko:$rfnuueHT ycuneHu, ol cxo:rtruii /.(o cKonbKnfi ynell'tuuBaercf, 3a cqer upulteueHur?

O6pa6o.rxa rzusoprrlaUpr14 B paBHr{Hr{brx MeclHoc'tefi or ropnllx Mecrlloctefi, oHtl ornl4qalorcfl B

pe:r'.rrrare'7

K.}I(. Irlca6aes: Cneprouuar ueilpouual cert, ,IBJlgerc, BuAoM nefipouuofi cerH,

c[eurra:ru3uponauriofi Ha aHaJIIz3e u:o6paxteuufi. Ee cyuHocrb 3aKJIIoLIaerc' B I4crIoiIb3oBaHI'Iu

cBeprorrHbtx cJroeB An.rr aB'toMarr{qecKoto fi3Brer{eHu, tlpll3HaKoB I43 uso6paNeHILrI, a 3areM

lrc.pe-1alre 11x Ha loJlrocBfl:]anurrpi g-r1gi1 .r1-'rfl xlaccllcfuxa\h14. Ceeprouuaa ueiipotlHa.,{ ce'tr'

3rraqrr rL._-rbso cHr4)r(ae1 tropot oOuapy'l<euHr 6.ralo,,lapl cJteil)'rcuII4M ocHoullblM tlpllr{l4HaM:

tr4cno.tr,tosaHr.re cBepl'oqHbtx ciroeB no:lBoJIfle',f ceTI4 aB'foMatHLIecKI{ BblAeJIflTb Bax(Hble

rrpu3HaKg Li:o6paxeul4q, TaKPIe KaK Kpar, reKcrypbl' $oprtl,r I4 Apyrne xapaKTepucTI4KH, qTo

y11poulaer flpoqecc pacno3HaBaur4q o6berlon. flapaMerpbt cBcproqHbtx celefr o6yuarorcn ua

6o:tsruort o6r,,eue AaHIlblx, Lrro rrotJBoJIfle't MoAeitIt BblqBilrlb 3aKoHoMepHoc'tl{ u o6o6utarr'

cBoH 3HaHH, Anfl xlaccutf uraqur.r HoBr,tx lt:o6paxtenuii. l4cuo,[L'gosatt14e IlyJllrHl'a b

cy64ucxpeTu3a\utt tto3BoJIrer yMeHbtul'I'fb pa3MepHoc'lb AaHHbIX, yllpouaf, npoUecc o6pa6orr<u

u ynyquaq [pog3tsoAgTeJrbHocrb MoAeJrr.{. Ilpnueneul4e aKTHBatu4oHHbIx Syuxuufi a yponrrefi

perynrprr3arruu rroMoraer ynyqrxrarb o6o6utaroutyro cuoco6nocrr MoAe,lH Lr yMeHbuI'ITI)

nepeo6yueuue. Taxuu o6pa:ona, cBeprorrHar uefipouHarl cerb cylqecrBeHllo cHl4x(aer Ilopol

o6uapyx<en vfl 3a cqer cBoefi cuoco6nocln :Q$exruenoro H3BJIeqeHI'I-fl u Knaccu0urcauuu

[prr3Ha6oB rz:o6paNeuuit. W:uretteKTyanr,rrocl'r, 3aKJrroqaercrl B aB'roMarlzr{ecKoM orlpeAeneHI'{pI

rz:o6pa>xerrufi r.r BbrAaqn o ee xaplrKlcpr{clHKLI. o6uapyire ul're ua,lora6apnrHbIX EIIJIA.

:rfrlexr.rznHocrb oHa rroKa3ara Ha npaKrlrr(c, Ilp14 BBeAettuu e o6trapy>xl4'reJlb H yBer'II4qerlI'lu

xo:dr$urlraeHra rrpoBoAKH MaHeBpnpyroqux uelefi sa 30oh. ?ro aureuHa pa3pa6oraHa B xoAe

r{ayqHo-HccneAoBarerrbcxofi pa6o'r'br, HMee'r aHaJIorLItIHufi pa:trep c atrrenHofi PIC lI-18M. uo

B Btr/Ie :ur:aroo6pa:trofi aurerrsoii perue'rKn" /Iocl'ot4HcrBoM IBJIsercfl I4x lul4poKonoJlocHocrb,

rroc.rosHHbrMu napaMerpaMu, a rco:(rcpnuueu'r ycr4itet{tlrt H:lMeHtterctl s He6orllxoil creneHu a

ocrae.r.crl KaK y aH.reHHbl PilC II-18M 250-300. O6pa6o'rr<a nutpopMatrHl1 He o'I'rlhqalorct Apyr

o'r /Ipyfa.

K.E. Earcupon: CraNr,rre noxaJryilcra n Barperu MeroAe KpoMe nporpaMMbl qro eule

HOBOTO pa3pa6orall?I I4MeHHO Barrar',r ?

K.X. llca6aen: Irlccre.(osaH r4 rrpeAJroxeH MeroA o6pa6orxu paAl{onoKauuouuofi

nn$opuaurrg c Lrcrorb3oBaHr.reM caep'rouHofi Hefipouuofi cetu, rlo3BoJlfliotuuit' cttusurb rlopor

o6uapyNeuur PJIC, paspa6orau cnoco6 rrepeAaqu uu$ponurx AaHHbIx B paAHonoKaIII4oHHoM

cutgaJre paAr4onoKaropa fI-18M, [poBeAeHbI gKcrtepI4MeHTaJIbHbIe I'IccJIeAoBaHI'I{



Tporoc$epHoro PPB, KaK Ha paBHI4HHbrx, TaK H Ha ropHbrx rpaccax B .(r.rarra3oue YKB A.[q
pa3rl4r{Hblx ce3oHoB H BpeMeIr cyroK, BHeIpeH o6uapyNureJrb Ha 6a:e uefipouuofi cera, rge
MoxHo ocyulecrBllrr 6eg alnaparHblx nepeAenox s PIIC n-18M, paspa6oraH rrpororr,r[ HoBoro
rloruroHa lnfl pa\uo(turuuecxnx HccJlelloBauufa sa 6a:e IrlAflII paAr{onoKaropa Boeuuo-
HHlr(eH epHoto r.rH cTHTyTa paAr.ro3ne K"f poH r4 KH H c Brr3 H,

A.E. Eaxacona: CxaNIare noNaryficra 3Aecb rroKa3aH uzurora6apuruuft EIIJIA,
cylqecrBylotqufi PIC o6uapyxtunaer ulru nocJre Baureft paspa6orxu c rroMorrlbro ueftpouunx
cerefi ulu Baura paspa6orxa Aana raxofi uraHc, rrro MoxHo o6uapyNram ua,roraOapzruufi
EIIIIA?

K.X. llca6aes: Paspa6or:xa nporpaMMHoro o6uapyNarerx, cnoco6soro ua4exuo
o6uapyNnearb Ilenu nplz MiInbIx coorHoureHr4sx cr4rHaJr/uryu Moxer rroAHflTb suepreruuecrafi
rIoreHIII{an PJIC uoqrz n l0 pa: 6es nepe4enxr4 arnaparuofi Lracrr{ JroKaropa, r,e. rroBbllaerct
e$ S exrranu o crr o6napyxeHlu naalora6aprrrHbrx EIIJIA.

A.[. Carnr6aen: Y Nteu.q Bonpoc no 6rox-cxeMe - nor o6pa6orxa AaHHbrx floroM
IIpI{HflTo peueHue. Kaxuupr MeroAaMH Bu npzHuMaere pe[reHr.re, KaK npr.rHr.rMaere perueuue?
Ec.tu oneparop oura6aTbcr, r'o Baruu pe3yJrblarbr He BepHbre'l ?ro 3aBrdcrrr or r{eroBeKa uru
3anoxeHa rlporpaMMa? flpoae/tel{br 3KcrrepHMeH'ra,rrbHbre HccrreAoBaHH, rponocQepuoro PPB,
KaK Ha paBHLIHHbIx, TaK H Ha ropHbrx rpaccax B lr.rarra3oHe YKB Anr pa3nr{rrHr,rx ce3oHoB 14

BpeMeH cyroK. B seM 3aKJlloqaercs orpQexrunuocm 3KcnepuMeHTaJrbHbrx AaHHbrx,
o6pa6atsnalu Lr KaKI{e aHarh3br Brr c1etar,u? Tyr HaAo Aonr.rcarb aHaJrr.r3br rrocJre

SKCrrep14MeHTaJrb Hbx Aauu srx ?

K.X. llca6aee: O6pa6orxa AaHHbIx npor.r3BoAr{r I4Allfl, oreparop 3aAaer xouequuft
pe3ynbrar, yAoBJlerBoprrcruufi ero Bonpocbr. B [porpaMMy :aloNena. !a, Ha rrpaxTr4Ke

rIpI4MeHI4rIa, qro noKasaJla cBoro eSSexrunuocrb npr.r o6uapy>reHr.tr.r MaJrora6apurur,rx EIIJIA u
y Be nul]'unld AirJrbHocTb paAr{ocBfl 3 r,r.

H.M. Jluqenro. Eclu uer 6omrue BonpocoB cJroBo npeAocraBrflercfl. Hayr{HoMy

pyKoBoAr,rreJrro A.r.H., npo@eccopy Bpxxuuy 14.B.

LI.B. 6prruu: Pa6ora orBeqaer a6comoruo npuKnaArrafl 3Haqr4Mocrr. Pa6ora c1eila*a
KoJrocca"rlbHo oHa cAeJIaHa u3rrrlHa B Kar(oM cMbrcre, qro rpoilocfiepuax cBfl3b I{3BecrHa, Ho

KalKercfl o$$em [epeAar{u nu@oprtraUuouHr,rx cocraBnrrculnx 3a cqer Anr.rHHoBoJrHoBbrx 3To

KoHeqHo oprlrllutulbHoe npeAnoxeHr4e. Pa6ora nocBqueHa BonpocaM [oBbrrrreHr4,
e@Sexrunuocru Qyuxul4oHt4poBaHnf, crrcreMbr ynpaBneuuq eoficKaMr{, oprreHTr4ponanuofi sa
ycttellrHylo u oneparaBHylo KoopAr{Harru}o Bcex BoeHHbrx onepaqufi, Koropbre r4MercT

IloreHrllrarbHyro Bo3MoxrHocrb peiurr{3arlllr.r B o6o:purraofi [epcrreKTriBe.

OnruMusauutr cpe/IcrB yrlpaBneHr,rr, KaK oAHoro I,I3 ocHoBHbrx KoMnoHeHToB cLIcreMbI

yflpaBneHll.r eoftcxaltu, B KoHTeKcre coBpeMeHHoro pa3Bl/lrufl rexnoloruft, HecoMHeHHo,

flBJIflercf, naNnefiruefi artyalrnoft saAa.refi An, ynyqueHr4.,r rexHr.rqecKr.rx r.r 3Kclnyaraur4oHHbrx
xapaKTepl4crur grofi cplcreMbl, 3a cqer npoqeccoB qraoponz:aq[]r, ucrroJrb3oBaHa, anropr,rrMoB

MaIuLIHHoro o6yreHat, I4cKyccrBeHHoro r.rHTerrJreKTa v anropuruuqecroft o6pa6orxu 6o.rmur.rx

AaHHbrx.

Hayuua.a HoBt43Ha 3aKrloqaerc, B cr're4yloulerl4: 1 t-l nonyqeHbr HoBbre pe3ynbrarr,r

SKcnepl4MeHraJ'IbHbIx HccneAoBannft rponocoepuoro pacllpocTpaHeH:1.fl, palr4oBonH, KaK Ha

paBHHHHbIx, TaK la Ha ropHbrx rpaccax B Auafia3or{e YKB 1)rr pasluvHbrx ce3or{oB r4 BpeMeH

cyroK; 2 11 paspa6oras npororl,In HoBoro rroJ'rr{roHa Anfl. pailuo@usuuecrcux r4ccJreAoBasufi ua
6a:e I4HTeJIJIeKTyanruofi antraparHo-uporpanruuofi nnar$opuu paAr4oJroKaropa Boesuo-
I,IHxeHepHoto LlHcrlrryra paAr4o3nerffpoHuxu n utxzu; 3 il o6ocHonan Hosrlfi Sz:uvecrcufi



rrprpex'r B Bu.qe M[ror.ollyrHoc.r.H pacrrpocrparrer{]4rr pa/IuoBoJrr{ rtpn rponocsepnonr ucrparoc(lepuou paclpocrp aHeHuH; 4 - npeAiror(eHa ,oBa.s KoHrlerrrrr4, ,,ocrpoeH,.flHHre'rJ'IeKTyalruofi a,,,,apar[Io-nporpantuuofi nnar{,opur r ilnr, lrHorocpyuxq]ro'anbHoro
cpencrBa yrpaBneHur; 5[n npeAnoxeH cnoco6 neperaqu qu$ponrrx AaHHbrx Bpaxllo-roKauI'IoHHoN cHI-Ha:Ie HHTeTT-rleKTyanruoft annaparHo-uporpauuuoft nnarrpopu,palaoJoKaropa: 6 - pa:pa6oraH Hoetrfi \{e.ro,1 o6pa6orru palr4onoKaquosuo6 r,tupoptraUurz cacllotTb3oBaHueM cBeproqHoft uefipoHuofi cett.t, Ilo3tsoJrrlour uit cuuzurb nopor o6uapyxteuaa nr4HreJrJ'reKryantuoit annaparHo-npofpaMMUoli 

',rarQopMe 
paAr{onoKaropa.

Anropesepar AocraroqHo rIoJIHo orpa)Kaer coAep)r(aHr.re Auccepra rJuu u coorBercrByer
lpeAbqBnqeMbrM rpe60nauurM, KaK ,,o crpyr(Type, TaK A no ypoBHrO r,r3noxeHHr.

oco6ux ga*reqauuft x o$opu,reFlaIo rficcepraqr,roHHoii pa6orrr r{ K ypoBH}o rr3JroxeHuflHayqHolo Ma'tep,ana Her' Cle4ye't rort'I(o o'MerLIT'b, Lrro 
' uerneprofi rJraBe Aucceprar\HLrcJleroBarlo 6rt Aars 6onee pa3Bepliyroe H3iror(eHue oco6euuocreff [pr.rMeHeHr4a creprouuoiiuefrpouuofi cerlr nJT' oouapyrxeuur qe,reii rrpr.r MaJrbIx coorrroflreHHrrx c,rr{ar,r /utyxt.B qelona, HecMorp, Ha crenaHHoe 3aMeq alue, cJleAyer orMerarb xoporuufi HayqHo_reoperavecx,lz ypoBeHL H3r'IaraeMoro Marepr4aJ,ra, xoropufi cBlrrerenbcrByer onposecczoualrnofi 3penocrtz colrcKarer, H efo Aocraror{Ho arrcoxofi HayqHo-Texua.{ecxoftrna-ntlSuxaquu' floayueuurte co14cKareJIeM pe3ynbrarbr .sBJTqlorcg BecoMbrM B*naroM BTeopurc H rIpaKTI{Ky HayqHo-ucc.rleAoBareJrbcKHx pa6or rro co3AaHr.rrc coBpeMeHHbrx cHcreMylpaBneHus eofrcxaN{u.

cvuraro' qro ruccepraql4oHHa t palora tr4ca6aesa K.x. nonuocrbro yAoBnerBopfler
rpe6onauuxna BAK KP, npeAT,rlBnreMbrM K KaHAHAaI'cKr.rM Euccepral*4rM, flBrfl,ercfl.IIonHoIIeHHofi Hay'ruo-llccJleroBare.nrcxofi pa6orofi' a coorBercrByer cneur4anbHocru 05.13.05'- <3len'teHTbI t4 ycrpofrcraa BbtrlHCn[ITe.nsrr.ii rexH.KH H c,creM ynpaBneH]rq), H peKoMeHAyro
rra cra,rlfi ro 3atuI4T[,L

H'M' Jlrrqenrco: ctlacu6o L4satr l)acuJlbeBr{rr. Ilepexolu, r< o6cyxr4e}rgrc /lox,rarla. KroxorleT AUCrynurt?

x.r. ra.rr6aen : luccepranr"S"JrTl#f :ffi , MeroA o6pa6orru pa,qrocr4rHnnoB,
MoAepHI{3kIpoBaH cuoco6 [eperaqu AaHHbIx paAl{onoKaropaMr4, co3raHbr coorBercrByroquft
aJIropI4TM' nporpaMMHoe o6ecreve,ue, [poBeAeHbI 3Kc[epr.rMeHTaJrbHbre [rccJreAoBaHa.,,,
AaHHbIe ,,o*ff]uu eS0ercrunHocrli pe3yJlbraroB, I{Meer sr,rcro rexHr.qec*r,ft nporpecc u caMoeuIaBHOe raHHoe I{CCJIeAOBaHI,Ie BO MHOrLrx noftcxax nocrpe6onauo u r{Meer 6oltruoe
lpr{KJraAHOe 3HageHr,Ie, B CB.'r3rr c 3Tr.rM, nolnepx,Baro sry pa6ory.

K'E' Earupon: floctpoeu orleHb raKoHHr{Ho c xopour,rM, gKcnepr{MeHTaMr,r upe3ynbraraMrl' Bce 
'cHo, 

tloroMy tITo Bor 3Tor 3KcIIepI{MeHT c,'IIIIIEIJI lto AoKJraAy, gro BnepBbre
CAEJIAHO, HOBOE' HOBI,I3HY BbIAAJI PAIHOIOKAUI.IOHI{bIC HCCJIEIOBAHI,Ifl U NPOTPAMMbI flrroAAepxuBalo AaHHyro paOory K 3alqr.rre.

H'c' 3ayp6ercon: Koue'rHo pa6ota orreHb r.rHTepecHarr, Ho Bce-raru ueo6xoArrMo B3flTbKaKyIo-To cnpaBKy o He ceKperHocrl'I I'I3 Ka:axcrascxux cryx6, a TaKxe s rpeAJrararc
Ha3Haqr{Tb o[noHeHToira KalanaolAaeBa M.H. on r{Meer MHoro HayqHbrx rpylos.M'H' Ka'nnrroJlAaeB: Pa6ory , ro arrope$epary norrorp#'Bo3HrrKaror M,oroBonpocoB uo otofi pa6ote, ero BKnaAbI I4 AeriulbHo He BHrrK€rJr, Ho xoqy cKrrarb oAHo. fl tpuro4a pa6otilI nepBbIM 3aMecrrlreJleM rrpeAcerareJr.,r BAK nor raKr4e pa6o*r caM Masaxos T.X.
3aIrII4IrItU AOKTOpCKyIO Al4ooeprarlrro, ero pa6ora 6sna Nts clyxe6Horo noJrL3oB a16g, Mbr



TaKr,re pa6orbr orHocr4Jrr{ r( KaTeropr4u lnfl cnyxe6Hofo rronb3oBa]Hhrfl, norleMy, noToMy qro

Taxr.re pa6orbr fl Br4>Ky, r{To pe3ynbrarbr HaleqaraHbl B poccuficxux xypHanax, 'Iro6rl He

Bo3Hr,rKJrr.r Bonpocbr HylKHo Bce rrpoBepurr. flo anrope$epary pa6ory MoxHo Aorycrltrb K

3AIIII,ITC,

T.X. MasaKoB: B arofi lr4ccepraur.rn qerKo HaAo BbrAeJrr.rrr AoJL ero BKJIaAa H BKTIaA

EIO KOJIJIET.

K.A. flpecHrKoB: -f, xorel cKa3arb, xBarr,rr npu6elnmbcq, rrro , I'IMeIo B BH.(y, To, qro

pa6ora cAenaHa rl,rraHuqecxarr B qac'rHocru I4rau BacI4rbeBI4r{eM groro orplruarb HIIKaK

HeJrb3r, KoHerrHo MoxHo 6rtlo noAofiru xaJrrypHo Bor KaK HeKoropble AeJlalor co6parr Bce B

Kyrry, a rroroM rrocMorpr4M, qro [oJryqurcs. Y LIsaH BacurbeBnqa ecrb noxBaJlruoe cnoftcrBo -
xBarKocrb, us6uparenbuafl xBarKa, Brr r{erKo yxBarr,Inu Aoc'ror.IHcrBa I,I lloreHul4an. Pa6ora

orJrr4qHafl na uoft B3urf,A I{ s [oAAepxHBaIo K 3auLITe.

M.T. flxeuaJrrreB: ,{na uolreura gro xaroil-ro AoKyMeHT or Halrrero Kotr,turetao qro Her

ceKperHocru. llpra u3JroxeHuu Marepaana HaAo noAqepK[rBarb Aonlo Al4ccepraHTa, floroMy tITo

Bce ny6luxaqzu fl. cMorplo coaBTopoB oqeHb MHoro. Orportuar pa6ora r 3a to, r{To

BoopylKeHHbre clrJrbr KagaxcraHa 6:.;,tu Ha caMoM [epeAoBoM ypoBHe nyque Bcex I{ Aaxe

Kr.rprusurl. .{auny'ro pa6 ory .s n oAAepxH B a}o.

H.M. Jlrr.reHro: Ecru uer 6omue xerarcrlprx Bbrcryrlarb, cneAyloulvit uaru Bolpoc -
gro 3aKJrrorreHrre gKcneprHoft xornlutccuu. Croso [epBoMy 3xclepry fan6aeey X.atatuiluu
Toxro6aenrauy.

X.T. fa.n6aen: YgaNaer\atre Korrretn , 3aqr4Talo cBoe 3aKJIloqeHI4e. flpeAcraueHHa,

KaHAr4AarcKtur Ar{ccepra\hit coorBercrBye'r upo$un}o AnccepraulloHHoro coBera. I-lelt Aaunoff

pa6omr Aocrl4rHyrbr, rrocraBreHHbre 3aAaLU4 necKonbxo peueIlbl, aKTyanbHocrb He BbI3bIBaer

coMHeHI4e, r{To KacaeTcf, HoBr43Ha lonyqeHHbrx pe3ynbraroB coorBercTByer conpeueuuofi

HayKe, o6ocHosaH uosrrfi Qu:uvecxufr oQdexr B Br4Ae MHororlyrHocrl4 pacrpocrpaHeH[e

paAaoBonH (PPB) npz rponocSepuorrr u crparocQepHoM pacnpocrpaHeHktt4, AocroBepHocrll

Hayr{Hbrx pe3ynbraroB: nonyqeHHbre, aBTopoM pe3yJIbTaTbI rlpu uccneAoBaHLII4 AOCTOBepHbL

Teoperuuecxoe 3HaqeHr.re pa6oru. flo,ryueuuue pe3ynbrarbl MeroAa o6pa6orru

paAzonoKarluonuofi r,ru$opuaur{r4 c r.{cno,'rb3oBaHr.IeM creprouuofi uefipoHuofi ceru [o3BoJluJIIr

cur.r3r{Tb rropor o6uapyxenus PJIC. flpaxruuecKa.,I 3HaquMocrb rlonyqeHHblx pe3ynbraroB

MHoro nepequcneHbr. Anrope$epar [oJrHocrb]o coorBercrByer co.{epxaHl4lo Allcceprar\ukr.

flpuuqunuaJrbHbx gaueqasufi , Mory o3Bytlurb cBoI4 3aMeq aHufl:,

l.OrcyrcrBylor rpa$uuecxue Marepuanbr roryqeHHblx pe3ynbraroa o6pa6orxu

paAraonoraur{oHHbrx u:o6parxeH nfi .

2. B luccepraur.roHHofi pa6ore oqeHb MaJro HcrroJIb3oBaHbI aHaJIurI4qecKI'Ie MeroAbI

perxgHr4.fl 3a[al,.

][{.T. lal6aen: flpeglararo tro KaHAuAarcxoft Ancceprallur Ha3HaqLIrb B KaLIecrBe

BeAyulefi opraHlr3arlr4r{ Kasaxcxoro Hauuosarusoro uccneAoBareJlbcKoro rexHplqecKoro

yHr.rBepcrrrera r4M. K. I4. Carnaena, r.rHc'rr.rryra aBToMarrrrra ra rauSopMaIIpIoHHbIx rexuolorufi,
xaQeapy 3JreKTpoHr{Krz, TeJreKoMMyHLrKat\Lru H KocMI4r{ecKLIx rexsolorufi (r. Ailraatrt,
Pecuy6.rruxa KasaxcraH), rAe pa6oraror AoKTopa rexHr.rqecKllx HayK rlo cneuuaJlbHocrll 05.13.05
* gJreMeHTbr ll ycrpoftcrBa Bbrqr4cJrurerssoil TexHr.rKLr 11 cucrela ynpaBneHl{t.

Ilepnrnr.r oQuquaaruuu olrroHeHToM - AoKropa rexHur{ecKux HayK, npoQeccopa

3HeprcTr4rrecKoro r{Hcrr{Tyra Krrpmrscxoro focyaapcrBeHHoro rexHl,IqecKoro yHHBepcLITera

wv,14. Pasgaxosa fan6aesa XanaluAuu Toxro6aeBur{a. Ecru coser He [por]IB, To f, corJlacen

6snr nepnuM orrrroHeHToM.

Bropurta o$uqnalruruta o[rroHeH'roM AoKTopa rexl{firlecKllx HayK, AoueHTa



Tauixeurcxoro HHcrr,rryra r4HxeHepoB xene3HoAopoxHoro rpaHcnopra I46paruuona OgoAa

A6AyrxaxosHa (cuequalsnocrt no anrope$epary 05.01.06 3JIeMeHrbI 14 ycrpoftcrna

BbrqgcJrr{Telruoft TexHrrKr4 r4 cr4creM ylpaBneFII,Ir), xoroprtfi uueer rpyAbl 6rzsKl4e x npo6'nenae

I{CCJreAOBaHI4f,.

Tarcurrr o6pa:orra AnccepraunoHHar pa6ora coorBerc'I'Byer uruQpy 05.13.05 - 3JIeMeHTbI I4

ycrpofrcraa Bbrr{Hcrureltuofi Texl{}.rr(r4 u cHCreM yIIpaBneHHr, s Hefi B Aocrarorluou o6reue

r43JroxeHbr pe3ynbrarbr rro rroBbrrrreHI4HJ sSSexrunuocrra pa6orbl cl4creMbl ytrpaBreHllq

noficraug 3a cqer pa^:pa6omu r{ npr,rMeHeHru I4HTeJIJIeKTyaltuoft annaparHo-nporparr'trrauofi

nlar(foprr,ru. PerouenAyrc Ar{ccepraqr{oHHy}o pa6oty paccMorperb Ha 3aceAaHl4e

Ar{cceprauLIoHHOrO COBeTa.

B saxrloqeg4vt Arccepraqafl BbrrroJrHeHa Ha aKTyanbHylo reMy, nocraBJIeHHbIe Ueru u

3a1aqkt peueHbr. PacclaorpeB npeAcraBJreHHr,Ie AoKyMeHTbI, peKoMeHAylo AI{ccepraUI{oHHoMy

coBery A 05.23.686 rryu I4ucruryre Marrrr4HoBeAeHuq LI aBroMarl,Ixu Hauuosalsuofi aKaAeMI'Iu

nayx I(rrprsrscxofi Pecny6nuru ra KPCY una. B. H. Elrquua trplrHrrb AI,IccepraIIHIo K 3atuI'ITe

Vlca6aesa Kafislprafi XylAu:raeBrrqa Ha reMy: <l4ccreAosaHlle u paspa6orxa

uHTeJrneKrya-nruoft annaparHo-nporparravruoft u.nar(popuu auuru3a paALIonoKauI{oHHbx

cr4tHaroB u o6pa6orxrr paAr,ronoKarluoHnofi aHQopnaa\Lttr>>, [peAcraBnessofi na coI'IcKaHI{e

yueuofi ererreHrz KaHArrAara rexHr.rqecKr4x HayK rto cneq]'IanbHocrl4 05.13.05 - sJIeMeHTbI I4

ycrpo fi crna BbIqI'IcJIIlTe;ruu o fi TexI{ 14 Kh H c H creM yII paBne H }'l fl .

llca6aes K.X. fpaQuuecrcufi Mareprrar HMeerct B AlrccepraUtlosuofi pa6ore Ha

crpaHuue Tl,lpuutrufi cnrual PJIC Il-18M yue6uoro ueHrpa or PIIC ll-18M KoHrponbHoro

rryHKra J\el. A raKxe yKa3aHbI Ha crpaHl{uax 69 u 70.

llca6aen K.X. B 4raccepraquoHsoft pa6ore Ha crpaHLIIIax c 66 no 101 cAenaH

aHaJII,ITHqeCKI{e MeTOAbI pelxeHuq 3aAaq, fIe ac[oJIb3oBaHbI 3M[UpntIecKI4e vr

noJly3Mrrr4pl4qecKLIe MeroAbl pacqeTa.

H.M. Jluqesro: Croso npeAocraBJrsercf, BTopoMy 3Kclepry Baraconofi Afise

BaxacoeHe.

A.E. EarcacoBa: flpe4cranneHHiur KaHAr{AarcKafl Al4ccepraprfl coorBercrByer npoQunro

AflcceprarluoHHoro coBera u B noJrHofi rrrepe orBeqaer rlacnopry cnequanbHocrz 05.13.05 -
3JreMeHTbr ra ycrpoficrBa Bbrqprcraremuofi TexHI4KI{ LI cplcreM ynpaBJIeHI4r.

Ecrt gaueqa[vtfl. rro Aucceprat\Lrw, Ho Mory cKa3a1'b He3HaqI4TeJIbHbIe I'I He I{Meer

rrpr,r Hufl nI,r aJIbHblx 3Haq esuk.

l. He yxasauu BxoAHbIe BeK'I'opa Ha tlefipouuofi cern r o6yueuuu'

2. Ha ssxoAe rrHgr4Karopa KpyroBolo o6:opa paAllonoKaropa He or,rllr{I4Tb noxHy}o

uenb or ucrusuofi uenu.
A.E. BanacoBa: 3axlrcqeune, B AaHHofi 4raccepraqirouuofi pa6ore caMoe uIaBHoe, oH

pac[rr4pprn $yHxquonaJrbHbre Bo3Mo]r(HocrLI pa,(uocraHUl4l{ c paA}IonoKaropa cAeJIan IIeHTp

ynpaBneHr{s. Oaxruqecxnfi cpeAcrBo yrrpaBneHlle - pa:oerrl0nuax crpyKTypa, rpl{

Qyur<qraouana BVcflT, oH, aAarrrr,rpoBaB rponoc$epnrre cBr3l.I B paAl4ocraHul{}o kr BHecfl

HeKoropbre r43MeHeHr4.rr B arroprrrMe 3aMeHI4JI Bce rpu 6,loxa oAHI4M MoAyJIeM, xoroprtfi

sBrsercq pa.quocraHquefi. @axruqecxufi os y[pocrl4n cl4creMy y[paBneHu, noBbIcI{Jr elo

sssexrznuocrr, HaAex(Hocrb, rroroMy rrro rpouocSepuyro cBs3b AnI,IHHoBonHoByIo ee

HeBo3MoxHo ynpocrr{rn (noracurr). I4cnonr:yx cnoilcrBa rponoc$epuofi cBfl3Lt u I'I3MeHI'IB B

HeKoropoM cMbrcJre BHecfl KoppeKTr,rpoBr(y B annaparHofi nporpaltMe, 3HaqI4T cpeAcrBa, B

xoropofi HaxoAqrcr n Sopr,aare srofi pa4raocraHql4l4 os o6ecnequ.rt Hosrtfi npI4HUI4n ynpaBneHI4e

nofi c ranr tt. ?To I,IMeer 6o.u s ru u e KoJIocca,'I btl bl e n epcileltrn sut.

llpe4nararo no xauAuAarcxofi /ll{cceprauHH Ha3ttaqtzTb B KaqecrBe BeAyUefi

opraHrr3arluu - Ka:axcKoro HaUuosalrHoro HccJleAoBarerbcKoro rexHuqecKoro yHI'IBepcI4Tera

rrM. K. 14. Carnaena, LrHcrr{Tyra aBToMarr.rKr4 u un$opnaaul4oHHbx rexHoJloruft, xa$e4py

gJreKTpoHr{Kr,r, TeneKoMMyHHKauHu u KocMLIqecKux rexsolorufi (r. Amtlatrr, Pecuy6nrara

Kasaxcrau), r4e pa6oralor AoKTopa rexHltrlecK[Ix HayK rlo cnetrna,TbHocru 05.13'05 - 3JIeMeHTbI



r,I ycTpoft cTBa BbIrIlIcJrHTeJrr,Hofi TeXHHKH H C h CTeM yrrpaBneH r.r r.
Ilepnrna oSuquallur,rrvr o[noHeHToM rrpeAnararo - AoKTopa rexHr.rqecKrlx HayK,

npo$eccopa 3Heprerur{ecroro }rHcrr.{Tyra Kupruscxoro focylapcrBeHHoro rexHur{ecKoro
yHzBepcr{Tera r.rM. IzI. Pa.:gaxosa fan6aesa XananrAras Toxro6aeeu\a. (cuequanrHocrb tro
anrope(pepary 05.01.06 - sJreMeHTbr rE ycrpoficrBa Bbrrrlrcrurersnofi rexHr4KH u cLIcreM

ynpaBneHr4x), roroprrft uueer rpyAbr 6.nr.rsxue x upo6reue r4ccJre.qoBaHus.

Bropruvr oSuquanrubrM onrroHeHToM rrpelJraralo - Aoroopa rexHurrecxr4x HayK, Aor{eHTa
Taruxesrcxoro r,rHcrnTyra r4H)KeHepoB xene3HoAopoxHoro rpaHcuopra I,l6parnurona OsoAa

A64yrxaronua (cuequa,rrnocrr no aerope$epary 05.01.06 oJreMeHrbl v ycrpoficrna
Bbrqprcirlrrelruofi TeXHHKIT H cr.rcreM ynpaBJrer{ul), rcoropr,lfi uureer rpyAbl 6rusxue x npo6leue
llccJ]eAoBaHprg.

B :arlloueuufi, paccMorpeB npeAcraBneHHbre AoKyMeHTbr, pexoMeHAyer

AlrccepraulroHHoMy conery .( 05.23.686 [pr4 Zucruryre Marrrr.rHoBeAeHLIt u aBroMarLIKLI

Haquouamsofi axaAevr4r4 HayK Kupru:cxofi Pecuy6rzxn n KPCY zu. E. H. Emqzna rpvHflrb
Ar4cceprarlr4ro K 3aur,rre l4ca6aesa Kafirrprafi XynlrnraeBnlra Ha reMy: <l,lccreAoearue u

paspa6orxa HHTeJrJreKTyalrHofi alnapal'Ho-nporpauuuofi n.nar$oprrau aHa",II43a

paArronoKaunoHHbrx clrrHarroB Lr o6pa6olxr.r paAr4oJroKauuouHofi uHSopltauuu>,
upe4craeleuuofi Ha corrcKaur.re yueuofi crerreHr4 RaHLuAara rexHhr{ecKr4x HayK IIo
cneqr{aJrbHocru 05.13.05 - gJreMeuTbr n ycrpoftcrBa Bbrrrr4cruremsofi TexHLrKLr u cl{creM
ynpaBneHr4fl.

I{ca6aen K.X. BxoAurrulE BeKTopaMH ,BJrflJrr4cb rrpllusrble cLIrHaJIbI, or
paAr{onoKarlr{oHHbrx craHrrr{u r.r nx o6pa6orrca.

llca6aen K.X. JIoNsas uelr 6rrra or$unrrpoBaHa, Ha nHArrKarope KpyroBoro o6ropa
BI,IAHO TOJIbKO I4CTI,IHHbIE IICIII.

Jlnr.reHrco H.M. rperufi sKcnepr y Hac A.r.H., npoQeccop I4ctr.tauroe 8.14., a Aauuufi
MoMeHT oH orcyrcrByer no noroNurem,sofi flptlquHe yueuufi ceKperapb 3ar{I4Taer eto

3KCrrepTHOe 3aKnror{eHHe.

Kepunary,rona I-K. 3aKrro.reuhe A.r.H., npoSeccopa l4cnrawona 8.1,1., no AI,IccepraIILIrI
Vlca6aesa K.X. Ha reMy <lrlccreAosaHhe n paspa6orxa Hrrre,,rJreKTya.uruoft a[raparHo-
uporpauuuoft nnarSopuu ar{aJrrl3a paAuoJroKaur.roHHbrx cr4rHaJroB H o6pa6orxa
paAuonorarluonnofi unSopnaquu>. 3aKrrc.reHr..re otpoprr.ueHo rro $opvre h coAepxur:
coorBercrBue pa6orrr cneqrranbHocrpr, rto xoropoft .{aHo npaBo ArlcceprarlploHHoMy coBery
IIpI4HI{MaTb AI,ICCepTaIIILI K 3aIIII4Te; Ilenb; Hayr{Hble pe3ynbTaTbl; [paKTHrIeCKa, 3Haq]IMocTb
fionyr{eHHbrx pe3yJrbraroB; coorBercrBrze anropeQepara coAepxaHr{ro Araccepraurru Aanee
r4Merorcf, 3aMerraHur. B xoAe perreH3HpoBaH:as, pa6orlr rrpuHrrnnxaJrbHblx:anaeqauuft ue 6uro.

OAsaro Bo3Hr.rKJrr4 cneAyrour{e Borrpocbr:

1. Kax uocrpoeHa ro[o,rorr,rf, cBeproqsofi ueftpouuofi ceru?

llca6aen K.X. Tonororuq cBepror{Hoil nefipounoff ceru [ocrpoeHa r43 HecKoJIbKLIx

cJIoeB - gro cBeproquufi c,rofi, cnoa [ynn]rHra, rroJrHocB.f,3Hr,re cJIoI4, srxoAuoft cJror.r. KaNlsrft
cnou flpr4MeHf,er ueruueliuyro SyHxulrrc aKTr.{BarIkrLl, r,Irr nepeAaqr4 BbIxoAHbIx AaHHbIx B

cneAyrouluir cloit.
2. B uayuuofi HoBlr3He fionyqeHbr HoBbre pe3ynbrarbr gKcnepl{MeHraJlbHblx

lrccJreAoBaHufi rpouocrfepuoro pac[pocrpanerra.rr paAuoBonH. f]o eroro AHfl H[rKTo 3TI.{M He

3aHr4MaJrcs? 
,,

llca6aen K.X. B 1943 roAy B napKe Kynbrypbr r,r orAbrxa r.rM. M. foprroro n

AByxgraxHoM 3AaHr.rrr 6rrna ycraHoBneHa [epBas n Ka:axbraHe r4oHoc$epuaa craHIILIr, rJIs

cocraBJreHr.rr nporHo3oB pacnpocrpaHeHu.s paAHoBonH c qenbro o6ecneqeuua 6ecnepe6ofiuofi

pagr.rocBs3r,r n Kpaurofi Aprraura. B l96l roay Axa4euuefi uayx Ka:axcraHa rplIHqro pemeHl4e o



Harlare llccneAoBaHl,Ifi pacnpocrpaHet:as, paAr.roBonu B Ka3axcraHe. A paAr{o$r43r4LrecKr.re

I'IccJIeAoBaHI{fl n Kagaxcrase Har{aJIc, c 2020 roAa, rrocJle Bbrr{tpbrrua rpaHToBoro

@unaucupoBaHu, or MzHucrepcrBa HayKH [r Bbrcrlero o6pasonauux Kasaxcrasa.
Kepuur<y.tosa I-.K. : flpeg.uox<euur :

3xcnepr AIaccepraq14oHHoI'o coBe'ra trpeAnaraer rro rcauAuAarcxoft Ar4cceprarlr4r.r
HA3HAqI4Tb:

B KaqecrBe BeAyl{efi opraHl{3auuu - KasaxcKoro Haqlroua:rsHoro prccJreAoBarenbcKoro
TexHl4qecKoro yHI4BepcLITera Iarvl. K. I4. Carnaeaa, vHcrr4Tyra aBToMarvtKLr yt uuQoprr,raqproHHbrx
rexuoJrorrafi, xaQeapy 3J'IeKTpoHI,IKH, TeneKoMMyHHxaurar4 u KocMllqecKr4x rexuolorufi (r,
Aluatrt, Pecny6nuxa Ka:axcrau), ryIe pa6oraror AoKTopa rexHlrr{ecKr.rx HayK rro
cneUl{aJlbHocru 05.13.05 - 3rIeMeHrbI n ycrpoficrBa BbrrruclurelrHoft TexHrrKH H ct4creM
ylpaBneHr4r.

nepBbIM o$Iaqualrurnra on[oHeHToM - AoKTopa rexHr.rqecrux HayK, npo@eccopa
3HeprcTur{ecKoro I{Hcrlrryra Krtplbtscxoro locylapcrBeHHoro rexHr.rqecKoro yHr4Bepcr.rrera LrM.

14. Passaxosa fan6aena Xararu4uu Toxro6aeBr4qa (cuequa.rnuocrb ro anrope$epary 05.13.05
- 3JIeMeHTbI n ycrpoficrBa Bblr{HcrIarenrsofi TexHr4K}r 14 cr4creM yrrpaBJreHr,ra), xoropufi urrleer
rpylbr 6lus xue x upo 6.uerra e r4 c cn eAoB aHLtfl .

BTopbIM oQuquallurnt o[IIoHeH'roM AoKTopa rexHr4qecKux HayK, npo$eccopa
Taurreurcxoro HHcrHTyra LIHxeHepoB xene3HoAopox(Horo rpaHc[opra l46parurvtoea OsoAa
A6ly,'rxarorna (cnequaruuocrs ro auropeQepary 05.01.06 3JreMeHrbr u ycrpoficrea
Bblrll4cJrl{Tearuofi TexH}IKa H cl{creM yrrpaBneHr4r), roropufi uueer rpyAbr 6lugxue x upo6leue
HCCJrenOBaHlrr.

Pa6ora coorBercrByet runrlpy 05.13.05 - oJreMeHrbr u ycrpoficrBa Bbrqr4cnrarelrriofi
TeXHI4KI'I I4 cI,IcreM yIIpaBneHI4r, n uefi B rocraroquotr o6r,eue H3rroxeHbr pe3ynbrarbr I1o
rIoBbIuIeHHrc s{QexrzBnocrl4 pa6orrr cHcreMbr y[paBneHr4g soficxauu 3a cqer paspa6orxu u
rpHMeHeHHfl uuTenlexryalruofi anraparHo-nporpauuuofi nnarrlopuu. Pexoveu,qyrc
AlzccepraUuoHHylo pa6ory paccMorperb Ha 3acella]F.uv Ar{ccepraUr.roHHoro coBera,
,(uccepraqlas BbIrIoJIHeHa Ha aKTyaJrbHylo reMy, nocraBJreHHbre rIeJrLr u sa1aqu pe[reHbr,
BbItIoJIHeHa Ha coBpeMeHHoM MeroAoJrorr{qecKoM ypoBHe. flolyueHurre corrcKareJreM
pe3ynbrarbl xapaKTepl43ylorc, BHyrpeHHr4M eAr4HcrBoM r{ HaJruqrteM B3ar4MocBrseft ueN4y
uraBaMr4 Ar,rcc epTauHi.r.

3xcnepr, paccMorpeB flpeAcraBnenHbre AoxyMeHrbr, peKoMeHAyer rucceprarlrroHHoMy
coBery il\05.23.686 npu I,lucruryre MalrlrHoBeAeHilfl r.r aBToMaruxu Haquoua,ql,Hofi aKaAeMrlr{
Hayx Klrprugcxofi Pecny6,ruru m KPCY urra. B. H. Enrquna nprzHflrb Ar{ccepraqr.rro K 3atrlure
lAcalaesa Kafiuprafi XyrgrtsraeBarra Ha reMy: <l4ccre4onauue v pa:pa6orxa
IrHrerlrteKTyalrHofr allnaparHo-nporpauuHofi nlar$opnrrt a*arv3a paruonoKarlil oHHbx
cIITHaJIoB ra o6pa6orxlz paAuonoKaUr4orrHoil uuQoprraaLU4Lt>>, flpelcraBneuuofi sa corrcKaHr4e
yueHofi crerleHl{ KaHAI4Aara rexHr.rqecKr.rx HayK rro cneuuaJrbHocrH 05.13.05 - 3JreMeHTbr r.r

ycrpofi craa Bbrr{r4crr4Telrso fi rex H H Kr4 14 c H creM ynpaBneH rrf, .

Jlrtqenmo H.M.: Crasrrc Ha ror'IocotsarrHe npnHf,Tb cne/Iyrouee locraHoBreHlre

IIOCTAHOBJIEHI,IE
1. Yrnep.uurr 3arnroqesue orcneprHofi KoMHCculr IIo paccMoTpeHr4}o

Aracceprarluouuoft pa6orsr.

Pery,rrrarbr roJrocoBaHufl - 10 - <:a>, I - <no:lepxaJrcs), I - <nporun>.

2. ,(ouycru:rr K 3aIIII4re Axcceprarlroi.ny. pa6ory klca6aesa Kafirrpraft
Xyn4rrsraeBllqa Ha reMy <l,Iccre4onanue v pa:pa6orxa. EHTenneKryalruofi annaparHo-
nporpavrunofi nlar$opnru aHarru3a paAr.ronoKaqr4oHHbrx cr{rHaJroB u o6pa6orxra
paAllonoKaqzouuofi uuoopuaqraH), npeAcrasreuHofi Ha corzcKaHne yuenofi creleHrr KaHAr.{Iara



TexH[qecKr{x HayK rIO CreqilanbHocrH: 05.13.05 _ sJreMeHrbr r.r ycTpofi cTBa Bbrrrr4cJrr4TeJ'IbHofi
Te\HrrKU H CIrcTeM ynpaBJleHr.rfl.

Pelr'.rrrarbr ro,tocoBaHrrfl _ l0 _

3. )'raep:rrrb orrrroHeHToB:

<:a>, I - (Bo3Aepxarcfl.rr, I - <uporun>.

fan6aeea Xa,ranurlrH Toxro6aeBuqa, A.r.H., uporfeccopa, (r. EumKeK, Krrprrncrca.a
Pecnl''5-1uxa):

Pe:y,rrrarbr roJrocoBaHuq _ 10 _ <:a>"
I,l6parurraony Oso4a A64y:rxaronHy,

Y:l6exrzcran)

Pe:y,rrrarbr roJrocoB aH:an _ 9 - <sa). 3

4. BeayuryroopraHr.r3auurc:

' xa$e4py 3neKTporIHI(H, 'reJTeKoMr\'ryHr4Kar{au Iz KocMHqecKHx rexHo,,rorrr it tr4ucrwtytaaBToMa'l'I{KI'I I4 I4ll(bopMatlfioHHbrx rexrrororufi Ka:axcroro Har,aoHaJrbHoro
ncc,'reAoBareJrbcKoro rexHr.rqecKofo yH[Bepcl]Tera r.{MeHr.r K.irl. carnaesa.

Pe:y,rrrarbr roJ,rocoBaHuq _ l0 _ <:a>, 2 _ <eo3Aepll(aJrcr).
5' YcranoB,Tb Aary 3aceAaHl'r, n,cceprarl,oHHoro coBera .,o 3aqr4Te Aucceprar]uutr4ca6aesa Kafirrprail x)'.ul1tt:raeB,r{a ,a reMy <[4cc,reAosaHrae n pa:paoorxa

aHTeJIJ'IeKTyalruofi arllaparHo-ttporpaltltuoil n;rarrfopnrr r a*a,-.u3a paAuonoKaur4oHHr,rx
cllrHarToB a o6pa6orKa palr.ronoKarlr4oHnoii au$oplr at\uu>r. npeAcTaBneuuofi Ha coacxaHr4eyueuofi creleHl{ KaHAI'IAara rexHlrqecKr4x HayK tro cneuuanbHocrr4: 05.13.05 

- 3JreMeHTbr ]rycrpofrcrra Bblqucrl{Telrsoft rexHl{Kr.r a cprcreM ynpaBneHHs 2l uroun 2024 roAa B l3:00IIACOB.

Pe:y.nnrarbr roJrocoB anufl,- l0 - <<3a>>, I _ (Bo3Aepx arrcs,>>.

llpeaceaarelr !acceprauaoHHoro
coBera il 05.23.686, g.r.H., npo0eccop

Yqeulrfi ceKperapb,{zccepraquoHHoro
coBera A 05.23.686, x.S.-na.H., c.H.c.

2 - <nos4epxancq).

A.T.H., AoueHTa, (r. Taruxenr, pecny6naxa

- (BO3Aepr(a:xcD>.

lllrqeuxo H.M.

UtvtXy,fOna f.K.



flBorrHblit l^ucr

qJreHoB,quccepraunoHHoro coBera A 05.23.686 nph 14ucruryre MauHHoBeAeHHfl H aBroMaruKh

HauuonalsHoft ata1ew:lra HayK Ksrpruacxoil Pecny6nnrcra u Kttprstacrco-Poccufiu<opt cJIaBflHcKoM

yHHBepcHTere r,rM. E.H. ElsuuHa K 3aceAaHHlo Ar4cceprauuoHHoro coBera or l0 Ma, 2024 roAa,

rporoKo,.r Ns 6 no npeA3arrlr{Te Auccepra\uul4ca6aena Kafiuprafi Xyngu3raeBl4rra Ha coucKaHue yueuofi

crerreHr4 KaHAr.rlara rexulrqecKlrx HayK tro cneuaanbHocrll 05.13.05 - gJIeMeHTbI u ycrpoficrea

BbILIfl CII4TC,IE IIOI4 TCXHI,IKI,I U CI4CTEM

Nb
(Danut,tnR, untt,
oTqecTBo

Yqeuaq crefleHb,
uIuop
cIleurraJrbHocTIr

flsrca
Ha 3aceAaHHe
(nognucs)

Yqacrue e

fO,'IOCOBaHUI'l

(noanucs)

l. Barcacosa

AfiHa
EaxacoeFra

A.r.H.,05.13.01

05.13.05

2.
Baxnpoe Ka,qstc

Eepnrcoen.t

A.r.H,, 05. I 3. I 8

3.
Eparcuu 14naH

BacH,,IresH.r

A.r.H.,05.13.05,

05. r 3.0 1 ffi$^'
4,

far6aen XalaluAun
Toxro6aeeilq

A.r.H.,05.13.05,

05.13.18

5. [NeHa,rnea MynaruapxaH
TaHa6aeehq

Ozt-a-ozIq-/.ffi-
6. 3ayp6er<oa Hypranrz

Ca6uposH.r
A.'r'.H., 05.13.1 8

04../-44 cL

r'-%4 -
7 14cuaa,ros Earcrut6erc

hc xaxo ehq (:ana. npea.)
a.r.n. 05.13.01,
05. r3. r 8

l<z> r-oz-coa-P.to;
-/. d///

'pe-

8 KalanaorAaen Marccar
HypaAHroeilq

eL4-rLoa+ t-
d- 3h4 -

9 Kepra r'r6ercoe Arcstr6ex A.$.-u.H., 05.13.18
'fi,.CttlAtt ecY*4 n .*-*7# L-

10. Kepur',txynoaa fyncaar
Ky6ar6eroaHa (yueHsrft

cerperapr)
ll JIsrqeHxo Hararus

MnxailroeHa
(npelcelarenr)

A.r. H., 05. 1 3,01

t2 Masarcog Tarrar
}KaKynosuq

*z*art-o-/-%-
l3

Mupxau EsreHnfi
,[eoHnAognq

A.r.H., 05.13.01,

05.13.05

f,oun-'
*'r#--

__l
l4 flpecHnroa KoHcrauruH

AreKcauAposHq '<$/4)
5

15. I Carsr6aee A6ayrausr
I -ilbKvHvcoaH,{ ffis.13,18 ffny6

s-

/s:
'r-d
53i

EE

/.

Yqeuuil ceKperapb

AUCceprarl14oHHoro LI

,-cEBduiej

ffi

Kepuvrcynosa I-.K.

tr'6-
/o. et.2aara

reffi;If,S

CHHfl

A.Q.-r'4.u., 05.13.1 8

A.Q.-rr,r.n., 05.13, I 8

r.S.-n,r.H., 05.13.1 8

A.Q.-u.H.,05.13.18

A.r.H., 05.13.05, 05.13,I 8


