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rr3 rrporoKoJra }lb2 or 10,04,2024 r. 3aceAaHrq o6reAuneHHoro ceMl{Hapa

.na6ofaropufi <<OurrrMaJrbHbre H quQponue crlcreMbl yrIpaBJIeHIrfl)) (O[CD,
@InQoprvlaqrroHHo-lr3MeprrreJrbHbre cllcreMbI)> GII'IC), <PacupeqeJreHHbIe

crrcreMbr o6pa6orrcu unQopvraurr>> (PCOI4) Llncruryra MaIuHHoBeAeHIrfl,

aBToMarIrKIr Ir reoMexaHuxu HAH KP
10.04.2024.r. r. Euurmerc

Ilpe4cegaTeJlb 3aceAaHIIs: Kepzrr,rxyJloBa f .K. x.Q.-vr.n. c.H.c.,

3aMecrr.rrenb ALIpeKropa no Hayr{Hofi pa6ore I4MA HAH KP.

Cexperapr: AcranueBa f.O. - K.r.H., c.H.C., BeAyIIU4fi uayuuufi corpyAHI4K

na6oparoprarE <I4nSopMaIIHoHHo-I,I3MepI,ITeJIbHbIe cIlcTeMbI).

lIpucyrcrBoBaJIIr:
Jlrr.renxo H.M. A.r.H., upoSeccop, 3aBeAylouafl na6oparopwefr

<Pacnpe4eJreHHbre cr4creMbr o6pa6orxr,r unsoprraat\t4vr>>, cneIII4zLJIbHocrb 05.13.01;

Irlclaauros B.VI. ,A.r.H., upo0eccop, rraeHrrfi nayuuufi corpyAHHK

la6oparopuu <Onrr4MiurbHbre ra quQpoBble c?IcreMbl y[paBneHl4r)), cfleqlrzulbHocrb

05. 13.01 ;

Eaxacona A.E. - A.r.H., AorIeHT, 3aBeAyroqaa taloparopuefi <OnruualbHble I4

qra$ponue cr{creMbr ynpaBneHr4q)), crequzulbHocrr 05.13.01,05.13.05 ro rpyAaM;

llpecuxrcon K.A. A.r.H., rrrasHHfi Hayuuufi corpyAHI4K na6oparopuu

<IrlH0opuaquoHHo-t43Mepr{reJrbHble cl4creMbl)), creIII4€uIbHocrI,I 05.13.18 n 05.13.05;

EprxrEn W.B. A.r.H., uposeccop, saseAyroqufi na6oparopwefi,

<Irln0opvrarlnoHHo-r43Mepr,rreJrbHbrx crlcreM), c[eIII4aJIbHocrb 05. 13.05;

BepsyHon C.H. - K.r.H., AorIeHr, ne4yrqr.rft uayuHufi corpyAHrlx na6oparopl4l4

<L'InSopuardLloHHo-r43Mepr4reJrbHbre cLIcreMbI), 05. 13.01 , 05. 13.05 (uo rpyaartl);

fafi.{aruraxo B.B. crapuuafi uay.rurtfi corpyAHI4K la6oparopr'ru

<Pacupe4eJleHHble cl{creMbl o6pa6orxu uuS opu a\ukr>> ;

Berrxanoea J1.I4. crapruufi uayuurrfi corpyAHI{K na6oparoprzu

<Pacupe4eneHHble crcreMbl o6pa6orxra nnQopu a\uv>> ;

Carapxynon K.A. K.r.H., ne4yu1ufi Hay.rHrtft corpyAHI4K na6oparopura

< Onruu arbHble Ia uu Sponble cl4creM bI y[p aBn eHnfl>> ;

A64paluena 3. I4HxeHep rta6oparopl,lu <OnruualbHble Lr quQpoarre

cr4creMbl yl1paBneHl'Ifl ) ;

3auafi Jt.I4. - 14HxeHep na6oparopnu <l4uSopvraIIHoHHo-H3MepI4reJIbHble

clrcTeMbr)).



Kopglru C.B. uayuuufi corpyAHI4K na6oparoputz <I'InSopvtaIII4oHHo-

I'I3MEPI{TEJIbHbIC CUCTEMbI)

Bcero 14'{eroner.

IOBECTKA AHflz -- - r^ tY^

1. O6cyxAeHr.re Ar{ccepralluonnoft pa6oTbt Vlca6aesa K')I(' Ha reMy

<I,IccleAO Ba*,e u paspa6O*a I4HTeJIJIeKTyalrHofi a[,,apaTHo-npolpa*rir'rsOfi

nnarsoprvrrr aHa1r,l13a paAI'IoJIoKaIIuoHHbIx cI4IHEtiIoB '1 
o6pa6Orxn

paAprgnoKaquossofi r,ru$oprraaIryrr4>>, [peAcTaBneHHofi Ha col4cKa1;/le yueHofi CTeneHI'I

KaHAlIAaTa TexHI,IqeCKHx HayK no cneqllaJlbHocTl4: 05'13'05 SJIeMeHTbI LI

ycrp o fi crB a BbrrrucJrr4TeJlbHofi rexnux v vr cucT eM ynp aBn elJnflh

2. PaccvroTpeHr{e ra o6cyxgeHile AoIIOJIHI4Telrsofi [pofpaMMbl C[eIII{anbHo}I

Ar4.Ur,[nr4Hbr AJrf, cAaqr. KaHAr{AarcKofo sK3aMeHa IIO AI'ICCepTauI.oHHOfi pa6ore

Llcafuaesa K.X. Ha reMy <<I4cCleAoBaHI4e v paspa6offia HHreJlJleKryalrnofi

a[[apaTHo-flporpauusOfi nnaroOprrlu aHaJwl3A paAI{onoKaUHOHHbIx cI4lH€IJIoB 14

o6pa6ogra puAroro*aquosuofi r,tnoopryrat]MLr>>, flpeAcTaBlennofi Ha coucKaHl{e

yrenofi cTeleHr4 KaHAprAaTa TexHI{qecKI',IX HayK no c11equallbHocTl{: 05'13'05

sJreMeHTbr u ycrp ofi cTB a BbIqI4CJII'ITeJIbHOfi TeXH ]yIKkl^ Ct4 CTeM yflp aBneHHs'

Terrla 4ra.aprullraouuofi pa6o6t I4 HayrIHbIfi roucynbTaHT - A'T'H" upoQeccop

Eprxun vl.B.yrBepxAeHbr Ha 3aceAaHI'Iu Yqeuoro coBera I',IMA HAH KP (uporoKorl

J\b5 or 27.01.2020 r.).

HayuHuril pyKoBoAHTeJIb AoKrop rexHur{ecKrx HayK' npoSeccop'

3aBeAyrou uir, tn6opiopuen <I4nQopuarlr4oHHo-r43Mepr4reJrbHbrx cucreM), Bp*uu

I,I.B. (cuequarlbHocm 05. 1 3.05).

HasnaqeHHbIe PeIIeH3eHTbI :

Ilpecrr ror K.A. A.r.H., ruanurtfi nayuuufi corpyAHI4K ta6oparopuu

-I4r6;;;;;;iro-rr*.pureilbHblx cllcreM)), cnequarlbHocr, 05'13'18 n 05'13'05'
,---- il^h^6^mn6l

\\rrrY'vvlv'**""^'^'d;. 
- i;;.. .IIot - tayrlHblfi corpy'usur la6oparopl4l4

Bepsynor C.H. - K.T.H., AoIIeHr, BeAyIIII4LI 11

<I4nQopvrarlr4oHHo-r43Mepr{reJrbHble cLIcreMbI)), CuequaJIbHOCrb 05 ' 13 '01, 05 ' 13 '05

no rpyAaM;

c.nyura.nn: AoKnaA l4ca6aesa K.X. Ha reMy <I4CcreAoBaHI'Ie u paspa6orKa

r4HTeJrJreKryanruoir arrnapaTHo-[polpaMusofi nrarQoprtart aHaJU43a

paAr{onoKarlraoHHbrx cnrHaJroB kI o6pa6ofl<u paAl4onoraquonsofi uusoprualll4l4)'
'( 

d orcna d c onp o 6 o nc d an ca d euo u c mp aqueil cn aild o e)'

ysaxaeNaHe qJreHbI o6teAuseHHOfO CeMI'IHapa BaIUeMy BHI{MaHI41O

lpeAoCTaBJItrrcTcfl pe3ynbTaTbl I4cCneAoB aigluit' IIo TeMe <I4ccleAoBaHHe vr

pa:pa6orxa ,rrr.rrl*rya-nruofi arraparHo-rPorpaurranofi _llarSoprrru 
aHurkrca

paALIoJIoKaIIuoHHbIx cI4rHaJIo Y u o6pa6oTKI'I pa.{'aonoraquosnofi unQopuaIII4I{)'

cucreua ylpaBJreHr4f, BoficKaMI{ flBlrfleTcfl. KJIIOqeBbIM 3JIeMeHTOM B

O6eCne.reHI,Iu SQQer<tranHocTI,I V KoopAI{HaIII4I{ Bcex Ouepaqufi' rAe oAH}IM k13

saxHefiuzx QyurcqHoHaJIbHbIx KoMIIoHeHToB flBJIf,eTcfl cpeAcTBa ynpaBneHufl' 3To



rro3BoJI{eT IIOBbICHTb IIpoLI3BOAI4TeIIbHOCTb, CHI43I',ITb pacxoAbl I{ ynyqlxl4Tb KaqecTBo

o6cnyxran a:H][ls.. B xonrexcre coBpeMeHHOrO pA3BVlTr4fl TexHoJlofttit', ortluM,I/3Awrfl'

cpeAcTB ynpaBneHr4fl cTaHoBr{Tcf, erue 6onee aKTyaJlrsofi. Tarue I4HHOBaIIUU, KaK

qr,r$ponn3alll{{ [poqeccoB, I4cIIoJIb3oBaHIIe aJIropI{TMoB MaIuHHHoIo o6yueuux'

r4cKyccTBeHHoro I{HTeJIJIeK ta, o6pa6oTKI4 6oluuux AaHHbIx I4 Apyrl4x coBpeMeHHbIx

TexHoJIorI4ff, [O3Bonr]oT cylqecrBeHHo ynyqIIIHTb pa6ory cI4cTeM yllpaBneHus' B

o6u1eu, orrTr4Mr43arllrf, cpeAcTB yflpaBneHl4fl flBIIfleTCg. KJIIOTIeBbIM 3JIeMeHTOM

ycnetuHoto ynpaBneHl4f, nIo6bIM rlpoqeccoM r4ltvt cucTeMofi V AonxHa 6rtrs

tlocTof, HHo HaxoAllTbcf, B IIeHTpe BHuMaHI,If, cIIeqLI€LJII4cToB IIo ynp aBJIeHI,IIo.

Ile.nrro ArrccepTarlulI f,BJrfleTCf, IIOBbIIIIeHI{e es@er<rranHocT}1 pa6orlr

cr4cTeMbr yrpu"rarry BOfiCKaM[ sa cqeT pa3pa6oTKl4 Vt npI'IMeHeHI4fl

r4HTeirJreKryanbHofi arnaparHo-npofpaMMHofi nnaroopMbl.

,{nr Aocr vnKe]H4fl. yKa3aHHOfi Ilenn [ocTaBJIeHbI cneAyloulH e 3aAa q u :

1) I4ccne4oBaH6e cyqecrByloqux MeroAoB t4 rexHonorl4fi aHaJIV3a

paAuon o KarluoHHbrx cr4f HaJr o n u o6tpa6oTKl{ p aAI{o JIO KaIII4OHHOfi I4H 0 OpMaUI4 I4'

2)Pa^:pa6orxa I4AIII AJIfl IIpOBeAeHI4fl AHaIII43A paApIonoKaIII4oHHbIx

CI4THAJIOB.

3) Paspa6oTKa aJropr4rMoB t4 npofpaMMHOfO O6ecne'IeHI'Iq Anfl o6pa6orxra

paAr4onoKalll4oHHofi t'I H0 opMa L\w Ha I'IArIn'
4) IIponeAeHI4e 3KCnepHMeHTaJIbHbIX r4ccneAoBaHll1lir TecTI{poBaHlde

pa3pa6oraHHofi [,IA[II Ha peaJrbHblx paAI4OIOKaIII4OHH blx AaHHbIx.

5) OqeHra s$QercrunHocrr.r 14 rorlHocrl4 pa6orrr I4AItrl B cpaBHeHI4H c

cyule cTByto IrdI4M I4 M eroAaMI4 I4 TeXHO JI O f I4qM U'

6) AHaIus pe3ynbraroB I{ccneAoB annfi. vt paspa6orxa peKoMeHAa\uit' rro

AilnbHefi rxeMy pa3BHTr4rO r4 npr,rMeHeHI4IO I4AIII n pa4uoJIoKaIIHOHHbIX CUCTeMaX'

Hay.ilran HoBrr3Ha lloryqeHHbIX pe3yJlbTaTOB. Hayuruax HoBH3Ha

rrpoBeAeHHblx LlccJlegonanuft 3aKrloqaercfl :

3 KC n epI,IM e HTZLIIbHbIX r4ccneAoBaswfi.- [onyrleHbl HOBbIe pg3ynbTaTbl SKCnep]'lMeHlilJr-brrbr^. rrvvJrvAVDqLLr\tL

rponocsepHoro pag[pocTpaHeHuf, paAI4oBonH, KaK Ha paBHI{HHbIx, TaK I'I Ha ropHblx

Tpaccax B AI4arIa3oHe yKB Arrfl,pa3nutlHblx ce3oHoB I4 BpeMeH cyroK;

rrpororl4n HOBOTO IIOJII4|OHa Enfl pa4uoQra3I4rIeCKI4X_ pa3pa6oras [poToTI4n HOBOTO IIOJII4|OHa Enfl paAlloww5r4Y(,UNvr^

[ccJreAoB a:Hui,t Ha 6a3e uHTeJrJreKTyanbHofi alnapaTHO-IIpOfpaMMHOfi nnaroopNalr

pa.ql4onoKaropa

(BI,ILIP3C);
BoeHso-nHxeHepHoro vTHcTVTyTA paAHO3JIeKTpoHIIKLI V CB.'I3I4

- o6ocuoBaH HoBbIfi $usnvecxufi eQ$er<t B BI'IAE MHOfOTIYTHOCTI4

pacnpocrp alel:,lrfl. paArloBonH rtpu rponoc$epHoM 14 crparoc0epHoM

pacnpocrpa}leEllvr;
- rrpeAJroxeH crroco6 nepeAarr[ qnsponrrx AaHHbIX B paAHoJIOKaIII4OHHOM

Cr{rHilne r{HTeJIJIeKTyaJIbHofi a[[apaTHo-flpolpaMMHofi nnarQopr'rbl paAl{onoKaTopa;

- pa:pa6oraH HoBbIfi Ir,reroA o6pa6orrra paAI4onoKaIII{oHHofi unQopuary:rru c

UCIIOJI63OBaHU9M CreprO.rUOfi nefipOHnOfi 'CSTI4, uOSnOlgOtqUfi CHll3lITb IIOpOT

o6napyNeuzr B r{HreJrJreKryanbHofi arnaparHo-npofpaMMHofi unarsoplau

paAl{onoKaropa.



Honusua [poBeAeHHbrx I4ccneAoeaHr,rfi 3aIIIurIeHa l-tvr 3a.rIBJIeHHeM o BbIAarIe

rrareHTa pecuy6nr,rxu KagaxcraH Ha u:o6pereHne v 1-ofi nonesHofi uoAenlro PK

Ns7426 or 25.04.2022 roAa dJIC KpyfoBofo o6sopa MerpoBofo .qr4arla3oHa B0JIH c

Synxquefi repeAaqu AaHHbIx)).

[parcruuecKaf 3Haq [r MocTb troJryrreH Hbrx pe3yJr bTaToB

1. flepe4aua un$opMaqr{r4 o6 o6uapyxeHHblx qenflx B paAI4onoKaIII4oHHoM

cr{rH€ule rro3BoJrr,rr IroBbrcr4Tb uaAdNuocrb 14 oneparl4BHocrb nepeAaY.Id [aHHbIx Ha

KoMaHAHbIfi nyuxr.
2. flpe4noxessufi cnoco6 o6pa6orxv pa1kronoKalll4oHHofi IauSopMaIII4I4 c

r{crroJrb3oBaHueM nefiponHofi cerr,r rIo3BoJIfler o6napyxl4Barb Manopa3MepHble

EIIJIA I4 yBenl{rll{rb AanbHocrr o6HapyxeHl{f, Bo3.(ylxHrtx qelefi.

3. Bne.qpeHHe o6napyxLtre[Ifl. na 6a^se uefipoHuoit ceru MoxHo

6es cyUIecTBeHHbIx a[flapaTHblx 4opa6orox B lIHTeJIJIeKTyanbHofi

cocTaBe

ocyulecTBHTb

a[flaparHo-

[porpaMMuofi ular$opnrcr paAl4onoKaropa.

OcHosHrr e rroJroxeHr{r Arr ccepraqn [Ir B bI HocI{ M ble Ha 3alrllrry :

- o6ecuerreHr4e ycrofiunnofi [epeAarIl4 ran$oprvraqran B

paAr{onoKaq}roHHoro clrrH€ura PJIC II-18M MerpoBoro A}IarIa3oHa BonH Bo3MoxHa

Ha Ar4craHrlr.rflx Ao 266 KM sa cqer eQ@exra rponoc$epHoro npoxoxAeHlr,fl'

paAr4oBonH;

- o6ecuetreHr4e cKopocrr4 nepeAaqv AaHHbIx B rponoc0epHoM KaHaJIe B

MerpoBoM Araarra3oHe BoJrH He MeHee 6000 6oA sa crrer I.,Ic[oJIb3oBaHI4I4 plMnynbcuofi

MOAyISqLII{;
- cKopocrr pa6orrr o6napyxurerq ya 6ase cneprovnofi nefipounofi Qerkr

AocraroqHa Ans l{ctloJlb3oBaHvrfl' s PIC II-18M;
- yBeruqeHr.re xoe$QuqlreHra rrpoBoAKI4 MaHeBpupyrcuux qenefi sa 30Yo za

crrer HctIoJIb3oBaHue cndprounofi nefipouuofi cerll.

}rcOsOrUuqegKafl 3Ha q 14 MOCT6 IIOJIyTISHH6IX pe3yJIbTaTOB

Ilpe4noNeHHbre HoBbre rexHr4rrecKze pelxeHLIfl rlo3BoJlrlor ynyquurb

14HreJrneKry€LnbHyIo arraparHo-nporpaMMHyIo nnarsopuy paAI'IonoKaTopa 6es

6olrruux 3aTpaT Ha MoAepHI43aIII4Io I,UII4 3aMeHy paAl4onoKaTopoB.

Oprauusarlr4oHHo-TexHrztrecKyro ocHoBy yrlpaBneHl,l{ soficxaNau cocraBJlfler

cr4creMa ynpaBneHr4fl. Cucreua ynpaBneHu, Aonx sa o6ta$arb Bblcoxofi 6oesofi

roroBHocrbro v o6ecue.ruearr Bo3MoxHocrb KaK lleHTpuilu3oBaHHoro, TaK v

AerleHrp€rnr,r3oBaHHoro ynpaBneHr4f, soficxalau. O6o6rqeHHafl crpyKrypHar cxeMa

TpaAr4rlr,rosuofi cucreMbr yrrpaBneHrrfl BoficKaMLI cocrol{T I43 Tpex ocHoBHbIx

KoMIIoHeHToB, KoTopble B3auMoAeficrnyror Mex.{y co6ofi Anfl eSSexrranHoro

ynpaBneHHf, BOeHHbTMH OrreparlprrMr,r: opfaHbl yIIpaBneHI,I{, IIyHKTbI ynpaB[eH[fl' kl

cpeAcrBa yupaBJreHus..I4x rpaBunbHufi nrr6op I,I Hacrpoftra urparcr BaxHyIo ponb B

o6ecne.reHr4r{ yc[errrHoro QyHxqraoHI,IpoBaHHf, cplcreMbl yrlpaBneH[fl' B IIenoM.

Crpyxrypa MoAepHrasuporauuofi Cyg. Als coorBercrBl,lf, coBpeMeHHbIM

ycnoBr,IflM H reorroJrr4TlrqecKuu o6crauoBKaM B MI4pe, Heo6xoAuMo oTITI4MI'I3llpoBarb

cpeAcrBa yrrpaBneHu-fl KaK rruo.Ieeofi KoMtIoHeHT cucreMbl yrlpaBneHr4fl', AJIf, 3Toro

npeAnaraerc, BapllaHr o6o6uleHnofi crpyr<rypuofi cxeMbl CyB c oAHI4M

vtroro$yHKIIHoHuuIbHbIM cpeAcrBoM ynpaBJIeHI4f,, BMecro I4cnonb3yeMoro B

+



HacroflIrlee BpeMf, Ha6opa TexHI'IaIecKLIX

o.qHI4M KOHKpeTHbIM oyHKUI4OHaJIbHbIM

cr4creM, KaxAafl I{3 Koropblx o6naAaer JII4IUb

Ha3HaqeHI4eM.

O6rUr.rfi nut PJIC II-18M. B usoroSyuxquoHarlbHoe cpeAcrBo ynpaBneHl4e

BXOATT BCe Tpu KoMIIOHeHTa, fAe ocHoBHbIM COCTaBJIflrctuI,IM tBJLeTCf,

paArronoKar.Ir{oHHafl craHrlr{fl. TexHu.recKoe perueHl4e 3aKJlloqaercg B ToM, tITo rocre

MOAepHrr3 ArJvIvI, pa.{uOnOKaII}IOHHafl CTaHIIIa, MOXeT BbIIIOJIHSTb Synxqurc

o6napyxerru q.rr, Synrqnrc paAl{ocBfl3t4, a TaKxe B6ITISJIH-I16 Synxqraro ACY 6es

cyulecrBeHHblx arnaparHblx Aopa6oroK B I4Anil paAl4onoKaropa' Ha [pl4Mepe

atpa6orox nrr6pan v paplonoKarlrroHHylo craHIII4Io MerpoBoro Ararla3oHa II- 18M'

OcHosHoft cocraslsroulefi PnC il-l8M f,Brrflercf, I4A[I[I. Hosaq KoHuerq]If,

rrpeAcraBJrf,er co6ofi I4AIII cocroflulylo v3 KoMroHeHroB: aunaparuoil ruacrvr,

nporpaMMHoro o6ecneueuur, r,rHTeJIJIeKTyanbHblx rexHoJIorl4I'I, ranrepSefica u

B3ar,rMoAeficrsne. BaNHrruu acneKraMw pazpa6oTKl,I raXOfi Unarsoprrabl rBJIflrOTCfl

o6ecue.reHLre HaAexHocrr,r v 6esouacHocrl4 AaHHbIx, I{HTerpaIII4f, c ApyrI4MH

unSopvrarlvoHHbrMr4 cncreMaM:a) araKxe paspa6orra yAo6noro rloJlb3oBarenbcKoro

,riap6afiau, rcoropufi rro3BoJrr4r noJIb3oBareJLrIM JIerKo nsallMoAeftcrrosaTb c

unar$opla ofi. u wctulb3oBaTb ee SyuxqI4oHaJIbHbIe Bo3MoxHocTLI'
- 
crpyrry pHas, 6lor-cxer,ra I4AII[. Aunaparuar qacrb I4AIII

B3ar,rMoAeficrnyer c uporpaMMHbrM O6eCneqeHI4eM qepe3 Apafinepu u r'rHrepseficrt.
qacrblo, r4cnonb3yflflporpavrMHoe o6ecneqeHlae ylpaBnf,eT auuaparuola qacTbIO, I4cnoJrb3y'l

r4HTeJrJreKTyanbHbre rexHoJrorr4rr Anfl o6pa6orxra AaHHbIx v trpvHflTLtr' peurennfi'

I4nrepoefi cu o6ecreqr,rBaror B3ar{MoAefi crsue MexAy pa3nI4r{HbIMI4 KoMrIoHeHTaMI4

arrur$op*"r, a raKxe c BHeruHr,rMr4 ycrpofic'rBaMl4 t4lrvr cI4creMaMH. ,{aunrte

nepeAaroTcfl oT alnapaTHoit,aacru K IIporpaMMHoMy o6ecne'IeHl{Io Anfl o6pa6orru,

3areM pe3ynbrarbl o6pa6orru Bo3BpaqaIorc.s o6parno Anfl ynpaBneHu'

anraparypofi unra ApyrlIMI4 4efi crnnruu.
Blot<-cxevra Qynr<quoHl4poBat:afl.I'IA[I[I, TeHeBaf, 3oHa paAHocBfl3l4, IIoMexI4

Ha oKpaHe I4KO APM. flporpauua HaquHaerc.r c vH.vrt]xurv3a\vlt arnaparHo-

UpOrpavruHOfi :uAcT:a) 3a rOrOpOfi Cne.{yeT nonyrleHl4e AaHHbIx OT BHeIuHI4x

r4crorrHrrKoB, rrocJre groro uAer erau o6pa6orxu AaHHbIx, Ha ocHoBa[vrr4 roropofi

OCyuIecTB IIfleTCf, [pI4HflTHe peureuufi, n cnyqae I]oJIOXHTOJIbHOTO pe3ynbTaTa,

npor4cxoAyT orupaBKa pe3ynbraroB o6pa6orxl{ AaHHbIx Ha BHeIIrHue ycrpofictna, n

IpOTI,IBHoM cnyqae - Bo3BpaIIIeHI{e K sTaIIy o6pa6orxz AaHHbIx, 3aBeplxaeTcf

anropl4TM o Ko Hq aHI4 elra p a6 orbl rlp o rpaMMbI.

vI1es r,rcrroJrb3oBarb TpouocQepnyro cBfl3b Anfl [epeAarll4 nnsoprlaquz o6

o6uapyxeHHbrx rlenf,x c noMorrlbro rponoc$epnoro KaHaIIa paAl4ocBs3r4 troflBLrJlacb,

KorAa Ha rrpaKrr{Ke croJrKHynr,rcb c rroqBJIeHI{eM roMex y pa6orarcrlux PnC fl-l8M
OT AHAJIOTI4I{HbIX PAAUONOKATOPOB, YA€LIIEHHbIX Hd UUTTTYT I\IJITJIVTVTPVD VI

paAr4onoKaIII4oHHbI* notrrtrit, ectrut onu pa6OTu17- Ha oAuofi qacToTe' IIpu nonrtrxe

BbrrIoJrH[Im pacuer aneKTpoManrurnofi coBMecrl{Mocrl4, oK€t:allocb, r{To I'IMeIorII4ec'

MeroAr4KLI pac.rera rponoa6.pHblx KaHaJIoB .iru AaIoT 6olrurue [orpeluHocru An'

Alrarra3oHa qacror HHxe 300 Mfq
Errla [oAaHa 3a.rrBKa Ha rpaHToroe QuuaHcl4poBaHl,le upoeKTa IIo I43MepeHI4ro

3aTyxaHI{ fi paAuocI4rH€UIoB B Tponoc@epe Aflf, yTOr{HeHI4fl MeToAHK ux pac'rdra n

\

YAa.neuurtx COTHI4HA KlrnoMerpoB



Ar4arra3oHe pa6oqux qacror pJIC n-1gM. @unaucupoBaHr4e 6'ro o4o6peno u n

yue6uo1,r rIeHTpe Boeuso-ttHxeHepHofo I4HCTI4TyTa paAI4O3neKTpoHI4KI4 rA cnaau (r'

AnvraTbr) 6ru opraHl'I3oBaH paAI{o[onI'IroH Ha 6a3e paA]IonoKaTopa' ucnonb3yeMoro

B yve6nux ueJrqx, cuoco6Hrrfi [pI,lHUMaTb 3OHAI4pyIOque clIrH€uIbI OT PJIC',

H axoAf, IrI Lrxcfl. B p a3Hblx rorl Kax Ka:axcras a'

PaAraonolr4toH, XapaKTep vcT:[{KLr Tpacc. Eruo opfaHI'l3OBaHO sa6ruoAeHl4e 3a

pa6orofi paAuoJroKaropoB AeXypHoI"o pexrMa, pa6orarcIIll4x B pa3HbIX perLIOHax

KasaxcraHa B pa3Hoe BpeMr cyroK r4 B pa3Jrr{qHbre ce3oHbl B TerIeHI'Ie AByx ler' Ertlc;

Harrr4caHo clequ,JrbHoe [potpaMMHoe o6ecne'IeHHe ,qJlf, HenpepblBHOft perucTpawvr

paAlroJroKaIII4oHHbIx cI4rHaJIoB LI npoBeAeH a xatru6poBKa npt'tduruoro ycTpoitctna'

TaK KaK cepufinrre paAl4onoKaTopbl He IIpeAHa3HarIeHbI Anfl npoBeAeHI'Ifl

r4HcrpyMeHTtulbHblx lasuepeuufi '

PaAuonolr4toH, Tpaccbl payuottuuuit" Anq Ha6lroAenufi I4CnOJIb3OBaItIdCb

cr,lfH€urbr PJIC, |AalenHux OT TOTIKI4 na6nroAeHus HA paccroflHl4f,'

cooTBeT.TByroqne AaJrbHocTflM TaKTI4r{ecKofo I4CIIOIlb3oBaHLlfl' PJIC Il-1 8M' KaK Ha

paBHLIHHofi uecrnocrl4, TaK H cKpbITbIx ropHbIM MaccHBoM'

Ha6nroAenus Aurr4 HeOXI4AaUsrtfi pe3ynbTaT, TaK KaK paHee noAo6nrx

ua6moAenufi, sa cI,IrHiUIaMra PJIC HI{KTS He npOI43Bo4Yn' Ilpuurruit ClarlJ^at' I4MeJi

MHOXeCTBeHHbIeTILTK,.)CBI{AeTeJIbCTByIOqIIeoToM,qTooHHeIIpocTonpenoMltfl'Jrcfl
B CJIOI,ICTOfr rpOnOCoepe, KaK CIII'ITaJIOCb B TeOpLII4, A pAcCe]uIBAeTcfl' Ha MHOXecTBe

He3aBI,IcrMbIx Apyr orHocl4reJlbHo Apyra HeoAHopoAsocrefi '

[pone.qeHuHe na6ruoAeHl,lf, IIOKa3aJII'I, r{TO yCrofiuunHfi npueu cI4fHtuIoB oT

PJIC [-18M BHe 3aBI{cI4MocTH oT MeTeoycnoeufr, BpeMeHrI cyToK' ce3oHa t4

nposunx Tpaccbr, o6ecue.ru Ba(cfl, Ha AI4CTaHIII4qX He MeHee 266 xuttotraerpoe' lIrO

flBIIfleTcf.{oKa3aTeJIbCTBoMnepBofotIoJIoxeHLIf,,BbIHeceHHoIoHa3aIqI4Ty.
Br,, srrnoJrHeH a1anv3 rocrpoeHr4, xpoHr43r,rpyrcuero ycrpoficrsa PJIC [1-

18M n pa:pa6oraHo TeXHI4TIeCKOe pelueHl4e, IIO3BOJIflIOIqee ocyuecTBJlflTb nepeAarly

.qaHHbrx c uclonb3oBaHueM cepufinoro [epeAaIOUIefO ycrpoficrsa' 3ro TexHI'IqecKoe

perrreHue 3arr{uuleHo nareHrour pK Ng7426 or 25.04.2022 roAa dJIc KpyroBoro

t6ropu MerpoBoro Ar,rarra3oHa B.JIH c Synrqnefi uepe4ar{u AaHHbIx)'

cyrr rexHt4rrecKofo pelxeHl4fl 3aKIIOqaerc.rI B cneAyloqerta' B PJIC fI-18M

BbrcoKorracrorHbre 3oHALrpyrorrlue cr4rHrrlrbr Sopurapyrclcf, B 6noxe cl,lHTe3aropa

(cBc), flocJre MoAynflrl krkl clItHinraMLI, [OoTyrruorqrno, c 6lor<a xpoHl43aTOpa (cBX)'

ycr,lJrlrBarorcf, yr qepe3 aureusrtfi KoMMyrarop (B3AK) rocrynalor B aHreHHy'

ilpuuxrrre 3xo-cr.fHaJrbr rrocJre upu€uuoro ycrpoficrBa rrocryrraror Ha arnaparypy

rpeABapllremHofi o6pa6orxu paAl4onoKaquonsofi rausoprvraqun (AIOPJIE) rAe

oquQponuBaroTcfl r,r o6leAl4HfltoTcfl c KoAoM yrna oT KoAepa' flepnu'ruax V

Bropr{qHaf o6pa6orxa paAlIonoKaIIraOHsOfi raHQopuaquu rpol{3BoAr4rcfl' b

aBroMarr43r4poBaHHoM pa6ouevr Mecre oreparopa (APM), xoropufi uepeqaer

Sopvrynrprr o6napyxeHHblx qenefi s ACY' 
i,

B coorseTcTBr.ru c [peAnoxeHHbIM TeXHI4qecKHM peIxeHI4eM AOIIOJIHI4TeJIbHO

BBoAf,rcq ABa MoAyJIfl - KoAep (Anq MoAynil\Lrvr cHrHaJIa CEC ran$opuarluoHsofi

nocrtlrcoft) n KoMMyrarop, xoroprrfi repeKlloqaer MoAyJII4pyloUI[e

paAr4oJroKarluoHHbre cr4rH€UIbI cBx Ha MoAynl4pylotlll4e cI'IfHaJIbI KOAepa B TO BpeMfl'



KOfAa rnaBHbrft ryrr aHTeHHbr PJIC HarpaBnfleTcfl Ha a3I4MyT KOMaHAHO|O IIyHKTa' B

3roM cnyqae nepeAaara AaHHbrx B ACy ocyqecrB rflercfl' rlo rporoc@epnouy KaHany

pu4ro.u"rr. iloara [epeAaql.,I AaHHbIx [epeKnloqareJlb BoccraHaBJII4Baer

coeAl{HeHue CEX c CEC.

Aureusas perueTKa. B KaqecTBe I4CTOIIHpIKOB U npueuuuKa I4CCJIeAyeMbIX

paAr.loBonH rrpr{MeHf,Irlrcb paAHOnOKaII?IOHHbIe craHIII{I4 fI-18M, pa6oraroque B

rracrorHoM Ar,lara3oHe (140 170) Mfq. B xoAe pa6or 6Hn :aoraxcupoBaH

yBepeHHbrfi upu€ru cr4fHaJroB or y4aleHnHx PJIC. flonyueHHble AaHHbIe [o3BoJlflIor

cAenaTb rrpeArronoxeHr4e o peansHofi BO3MOXHOCTI4 I',ICIIOJIb3OBaTb cepafinrre

uo6ulprue YKB-paaI4ocraHIIIII4 cpe4nefi MoulHocru Anfl pa6oru d

rpouocQepHbrMll KaHaJraMr4 CBf,3LI. ocHonHrte [peLIMyIIIecTBa glarsaroo6pasnofi

aHTeHHbI [epeA aHTeHHaM V TI4IIa ((BOJIHOBbIM KaHaJI)) - I{X IXI4pOKOIIOlocgocrs' B

lpeAenax Ar4aIIa3OHa qacToT, Ha KOTOpbIe pacr{HTAHa Slargaroo6pa3Hafl', aHTeHHa' oHa

o6laAaer cpaBHUTenbHO IIOCTOSHHbIMI4 IIapaMeTpaMI4' yAoBneTBOpI4TenbHo

cornacyeTcfl c Qra.qeporra, ee rosQoraquenr ycvne]H]|lfl. I',I3MeHfleTc{ B Ue6onrurofi

crerreHr,r. BosivloxHocTb JrefKoro r43foroBJrelvrfl, 6es rlp?IMeHeHl',lfl cneIII4ZLJIbHOfo

o6opy,uon ailufl, (vroryr 6rITr BbIIIOJIHeHbI I,13 [OApyqHbIx Marepuanon)' Ha Aasuoe

rexHr,rtrecKoe perreHr4e noAaHa 3aflBJreHr{e Ns202410399.2 o BblAarre rlareHra

Pecuy6nuru KasaxcraH Ha u:o6pereuue'
BaxsHu BorrpocoM TBJIflJIOC6 - a MoxeT JIL1 KaHaJI rponocsepnofi cB'[3I'1

o6ecne.rzrb rrepeAavy r,rHoopMarlur4 o Qoprraynflpax ueJII4, o6napyNeHHblx:a o6opor

aHTeHHbI. Kax BI,IAHS Vs uprane4eunoft ocqunnofpaMMbl' IIoKa Ha upuduuytO

rro3r4rlurc He [pr4AyT BCe oTpaxeHuf, oT aruoc$epHrx paccel'IBaTelefi' TO

repeAaBarb "r.'lyoqrf 
,ur6lp*aquouurtfi I,MrIyJIbc HeJIb3fl' B ra6luqe'

norasaH,oft Ha crafiAe rroKa3aHbr Mr,rHr,rMaJrbHbre, MaKc[MaJrbHbre v cpeAHI4e

BpeMeHHbIe I4HTepBaJIbI MexAy [epBbIM I4 IIOCJIeAHUM I4MnynbcoM B IIpI4HI4MaeMbIx

rpyrnax ,rrryri.ou 3a nc6 up.*, na6lroAenqir. Marcuualrsrtfi npeueuuofi

r.rHrepBan orpaHrlquBaer cKopocrb 1lepe ilgquAaHHblx 1ro TpolocQepnoruy KaHany'

AnaIuS SrOfi ranoOprr'raqLIl4 nOKa3bIBaeT, IITO Ha IIpaKTuKe ge ga6lrOAaJII4Cb

AJrr4HbI rpyur I4MIIyJIbcoB AJII{HH9g 166 rr'u'mpoceKyHA' 3rO osHaqaeT' rITo ecJII4

uMnynbcbl IIpr nepeAaqe AaHHbIx 6y,Uyr cJIeAoBaTr c 6oluII{M I'IHTepB€LnoM Apyr

oTHOCr,rTeJrbHo Apyra, To MHOpOTIyTHOe paclpocTpaHeHge CufHaJIOB n rpouocQepHoM

KaHaJre cBfl3yrr. 6ylat [pIlBoAI4Tb K H€UIoxeHI'I]o 3TI4x rpynrl I{MnynbcoB Apyr Anfl

Apyra. 3ru usNdepeHHble BpeMeHa AoKa3bIBaloT BTopoe [oJIoxeHI4e' BbIHeceHHoe Ha

3arrlr,rry, rrro cKopocrb repeAaIIU AaHHbIx uo6ulruofi PJIC lI-18M IIo

rpouocQepHoMy KaHarIy B MerpoBoM AI4aIIa3oHe BoJIH He MeHee 6000 6o4 npn

LIc rlo JIb3 o Ba:eitltr HM[yn b cHo fi uo4yr ilJrr4'

Tax xax Anfl repe Aarlu oAHofo soprraynapa qenl4 n PJIC lI-18M Heo6xoAI4Mo

24 6v'rra unQoprr,raryuu (12 pa3pflAoB Ar4crailr\ufl. Lt 12 paspt'AoB a3I'IMyr), ro 4lr

lepeAarrr4 olrro.o Qopvrynxpa neo6xoAI4MO ,4 tntuttttvtceKyHA, r{TO yKnaAblBaerc' B

TaKT 3OHAI'IpOBaHUfl.
y.ruffirsas, r{To rpouocQepHbre KaHaJrbI oBfl3v Ha rIpaKTI{Ke [paKTI4qecKI4

HSBO3MOXHO rroAaBr{Tb cpeAcTBaMI,I paAlloSnexrpounoft 6opr6rt, To I'ICIIOJIr3OBaHI4e



TpolocoepHoro KaH€LJIa paAI{ocBs3I4 IIoBbIcI4T HaAexHocTb [epeAarll4 AaHHbIx oT

PJIC Ha KoMaHAHbIfi rIYHKr.

Ltrs norurllI.rry soserrunHocrr4 o6napyNeHufl, vra-nora6apurHblx EIIJIA,

r{MeeTc.rl Ar1a nyTH. Ilepnrrfi [yTb cBr3aH c BBeAeHI4fl pexnMa MexlyqeBoro

KofepeHTHoro HaKoIIJIeHILTI, KoToprrfi paspa6arrteaJlcq s CKTE <fpanur>), U Q 2023

roAa yxe nne4pdu a cepr.rfinble r3AeJII4f,. fpyrofi tlyrb cBfl3aH c AocrI4xeHI4eM

seo6xoAIauofi BepoqTHocTI4 o6napyxenrar qenefi [pI4 6onee HI43KoM nopore

o6napyNe HkIfl. 6e3 I,I3MeHeHI4fl Bepof, THocTI'I JIoxHofi Tpe BorI{.
- 
I4cuolrsyerr6rfi B PJIC Il-18M napaMerpu'Iecrufi o6napyxurelr co

aTalvnv3a\wefi. ypoBHf, loxuofi TpeBOfLI O6eCne'{I4saer 3aAaHHbIe napaMeTpb-I

o6napyNelufl. lptr coorHolxelvll cl4rHan/IxyM 10 AE. B ro xe BpeMfl oIIbIrHbIfi

or.puiop pJIC Ha aHiuroroBbrx paAr4onoKaropax fI- 18 o6ssaH 6rrn o6napyxl4Barb

rlenb npl4 coorHoIII eHI4Lr cI4rHtuI/IuyM 0,5 lE. Pa:pa6oma rporpaMMHoro

o6napyxuTeJlfl, cr1oco6Horo ua4exHo o6uapyNl4BaTb qenl4 IIpI4 MaJIbIx

coorHorrre H.,flx cr.rH€rJr/ruyM Moxer rloAHsrb sHeprerl'Iqecrufi rIoreHIIHaJI PIC

rrorrTl4 n 10 pas 6er nepe4eJIKH a[[apaTHofi'Iacru noKaTopa.
ycuexu, AocrurHyrbre rrpt4 r.rcrroJlb3oBalukr HefipoHHblx cerefi 

^nfl
paCIIO3HaBAHus. u:O6paxeUufi, IIO3BOJII'IJII4 IIpeAnOnOXI4Tb, rITO MoXHO

r4CtIoJIb3OBaTb ueftponnyrO ceTb V Anfl pacno3HaBAHlg^fl' paAI'IonoKaIII4OHHbIx

r43o6paxeHl,Ifi orMeroK oT Ilenefi. Xorq Ha sKpaHe oreparopa 3oHa o6sopa

oro6paNaeTcf, B Biy.Ite Kpyfa, B rraMflTr4 KOMIIbtOTepa 3Ta 3OHa O6aopa xpaHuTcfl B

BLrAe 4ryuepuofi Marpr4rlbr ((a3r4Myr-AaJlbHocrb)). y paAl4onoKaropa Il-18M

p€BMepHocrb Marpr4uH - 2048 orcrreroB a3l4Myra u 1200 orcqeroB AaJIbHOcrI4.

fl1fl npoBeA e1r4fl r4ccneAoB aswir 6rrna nrt6paua cneprouHax uefipo[Hafl' cerb,

r4orronb3yeMa.fl Anf, pacnO3HaBaHLIf, n:o6paxeuufi, C OTKprITIIMI'I I4cxoAHbIMI4

KoAaMI4, pa3MeuleH Hafl' Ha noprulJle GitHub.

!,nx ercuepr4MeHToB rro pacno3HaBaHl4lo paAIaonoKaIII4oHHbIx I{3o6paxesrafi

LrcnoJlb3oBiulc{ Qpeilnrnopx YOLOv5, nrnroqaloqufi B ce6' 10 vroAenefi uefipoHHblx

cerefi. Oror 6petrranop* 6"r, paspa6oraH Ha f,3blKe Python, cneqLIaJIbHo An, lro4efi,

He yMeroqux nporpaMMr4poBat, uro6br o6neFrLITb co3AaHLIe HMI4 uefipouuux cereft

AJrf, CBOpTX npr4noxeuuit. (DpefilanopK pac[pocTpaHreTcfl c oTKpbIrbIMI{ IACXOAHrIMI'I

TeKCTaMU [porpaMM. Ha rpaslrKe rrpr,lBeAeHbl AaHHble o Tor{HocTI4 pac[o3HaBAEk[fl' U

BpeMeHr o6pu6ornr4 oAHoro zso6paxeHr4fl, rIoJIytIeHHbIe Ha 6a3e AaHHbIx 200000

nso6paNeHrafi, [oAroroBneHHofi B KaqecTBe recrosofi Anf, MexAyHapoAHbIx

.op.rro, a.nuir. no pacro3HaBaHl,lrc o6pa:on 2Ol7 roAa. Kar< nuAno I{3 rpaQHKoB'

rrpr{HrII4nI4aJIbHbIx pa3n4.9l4il rIo 6gcrpo4eficrnuro V ToqHocTI'I pac[Io3HaBaEnfr

MexAy pasnI4qHbIMH MoAeIqMI,I HefipoHHblx cerefi I43 cocTaBa YOLOv5, uet' Bula

rcrroJlb3oBaHa MoAeJIb YOLOv5 s.

,{nx pa6orbr HefipoHHofi cerr4 6brJr r,rcrloJlb3oBaH KoMtlblorep c npoUeccopoM

Intel Core i7-10700 ipU @ z.gOGHZ, c oreparHBHofi rlaMnrblo 32 f6, noA

yrpaBneHueM orepaquounofi iucrervrofi Windbws 1 0 Kopuo paruB*afl' 64 6ma'

B p.ryr"ruie 6rtlu cQopuupoBaHbl 3r€uIoHHbIe o6pasqbl Anfl o6yuenux cerL4,

co3AaHbI KoHrponbHble ,"r6op*, Anfl npoBepKI'I BepoqrHocru o6napyNeuu'a u

loxuofi TpeBorI4. .ftr nrruoJlHeHl4fl pa6or ro co3AaHZIo o6yqarcUg4x nu6opor 6:.;rta



ucrroJrb3oBaHa 6asa AaHHbrx 3alr{cefi paguoJroKarllloHnofi o6craHoBKI{, HaKolreHHaq

CKTE <Ipanur> c 2008 ro 2023 roAbr. 3ru 3at7vcr4 HaKarlrll'IBarrktcb Anff

coBeprxeHcrBoBaHu, anropr4rMoB nepBIa.IHofi I,I BropuqHofi o6pa6orru PJIC fI-18M'

Cpeau 3rr4x zatucei,t r4MeJrr,rcb sailr4ct4 pa3Hblx rHtIoB rlenefi (rpax4aucKl4e

cauoldTbr, neproleTbl, HcTpe6urelu, EIJIA, paxerlr) CAeJIaHHbIe rIpH paslu'ruofi

uOrraexosofi O6CranOnxe, B pa3Hblx MeTeOpOnOrI4qeCKI4x ycnoBl'If,x 14 Ha pa3Hblx

paAI4OIOKaIIUOHHbIX nO3I',IIII4gX.

B ueperrx gKcrrepgMeHTax, xorf, uefipouuafl cerb Ia o6HapyxI4BaJIa Bce IIOJII'I,

oAHaKo BpeMs o6pa6orxr4 paAr4onoKar{r4oHHofi o6craHoBKI'I, nolyrleHHofi sa OAI4H

o6opor paAuonoKaropa, Aoxo,qI4JIo rc 20 MI{Hyr. Taroe BpeM' o6pa6orru .UeJI€Lno

HeBO3MOxHbrM ,rprrararm uefipoHnofi cerll B peanrnofi PJIC. Heo6xo.qI4MbIM

ycnoBl4eM AJItr BHeApeHI4fl , npu*rrxy 6ulo, 'Iro6rt ceTb yc[eB€ula o6pa6orarr

paAr4onoKaIIVoHHoe laso6paxeHue 3a IIepuoA BpaIIIeHI4fl JIoKaTopa' Ilorpe6onalocr

Bbrf,Br4Tb gTaIIbI o6pa6oryu, KoTopble rpe6onanu 6olruroro BpeMeHI{ Lr

orrrr4Ml43I{pOBarb vx, [ocpeAcTBOM npI',IMeHeHI',Iq 6oree 6rrcrpo4eficrnYrcqux

noAnporpaMM.
Ilocre orrTgMr43arlr4r4 npofpaMMbr ,qns o6ecneqeHl,Lfl e€ cxopocrr'r o6pa6orxu.

B Mae 2022 roAa 6rmo AocrllrHyro BpeMfl o6pa6orru paAuonoKaqIaoHuofr

ran$opuall14u oAHoro o6opora 3a 10 cexyn4. Kasanocb, tlro sroro MorJIo 6rt 6uru

AocrarorrHo, raK lcar PJIC lI-18M pa6oraer c repI4oAaMI{ Bpalqe:H:1Lfl' 2, 4 ttxw 6

o6oporor B MI{Hyry, To ecrb MLIHTIMaJIbHoe BpeMfl o6opora paBHo l0 cexyH4aM, Ho

Ha rrpaKTLIKe KoMIIbIoTepy HyxHo BpeMs V Anfl, Apyrl4x sTaIIoB o6pa6Orr<u, a TaKxe

oro6p axeHl,If, HH$oPMaIILII4.

B pe:ynrTaTe .qaJlbHefiuefi oIIrLIMI43aIIuu yxe He 3aMeHo[ [oAlpotpaMM, a

r,rcxoAHoro KoAa KoHBepropa Sopuara raso6paxeuzr yA€ulocb AocrI'IIHyrb

rrpr4eMneMblx AJIf, IIpaKTI,IKI4 pe3ynbTaTos. B Ta6nHIIe [peAcTaBJIeHbI BpeMeHa IIocJIe

o6pa6orxn 151 o6opora o4nofi u3 recroBblx 3Ailv}eit, B Koropblx B 3OHe

o 6 H apyx e :nus. 6srttu M aH e Bp I{pyrc tql{ e 14 crp e 6 I{T e JII'I'_LIzttpvtBeAeHHblxAaHHbIxBI4AHo,IITocKopocrrpa6oTblHefipouuoficeTI4

rro3Borr.rer t6pa6arbrBarb AaHHbre paAr,ronoKaquouuofi un$opvraquu B peaJIbHoM

BpeMeHH, r{TO AOKa3bIBaeT TpeTbe IIoJIOXeHI4e, BbIHeceHHoe Ha 3auII4Ty'

VIs npeAcTaBJIeHHbIx AaHHbIx BI4AHS, tITo xoeSSzqI{eHT IIpoBo.(KI4 y

MaHeBpr,rpyrcql4x Ilenefi yAanocb yBenlar{I4Tb Ha 30o , B To xe BpeMfl [nfl
rrpf,MoneT{Iqux qeleft TaKoro BbIIaIpbIIxa HeT. Taxuvt o6pasou, Anfl

MaHeBpr{pyrcu{r4x rleneil HefipoHHa, cerb tloKa3€ula cyUecrBeHHoe ynyqlueHl'Ie

xosQ@raUr4eHTa [poBoAKII 6eg yxyAlxeHl4f BeporTHocTI'I noNsoft TpeBorll, t{To

AOKa3bIBaeT qeTBepToe llonoxeHlle, BbIHeceHHoe Ha 3aIIII4Ty.

B pesynrTaTe IIpoBeAeHHbIx I4ccneAoB asuit cAenaHbl cneAyloUl4e BbIBoAbI :

Bcero IIo TeMe AllccepTaqIau 6ulo ony6n[KoBaHo 10 pa6or, B ToM qncle 1

rrareHT Ha noJre3Hyro MoAeJrb r,r noAaHa 1 3af,BJIeHVe o BbIAar{e IIareHTa Pecuy6nuxr'r

KasaxcraH Ha,,o6p.,.Hl{e, IITS cooTBeTcTnyer rpe6oBaHI{.'IM K AI,IccepTaIIHoHHofi

pa6ore.
Taruu o6pasou, ynaxaeurrfi flpe4cegarem v qJIeHbI Al'lccepralll4oHHoro

r4HTeJIJIeKryanrHofi a[[aparHo-
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rrpofpaMMH.fi flrar6oprvrH PJIC n- 1 8M An{ aHaJI .,3A paLvroJIOKaIII4oHHbIX CI.THaJIOB

u^ o6pa6oTKLI paAlloro*urlronsofi uuSoplaaIII4I{ AenaeT Bo3MoxHbIM cyUIecrBeHHo

,rou"r.rr" e $serrnnHocTb pa6oTbr cLIcTeMbI ynpaBne Hprs soft crcaN'Ill'

IIo AoKxAfv 3MAHbI BOTIPOCbI:

Llcruanlon E.LI. - A.T.H'r npoQeccop

L Bonpoc: craxure noxalyficra rpaAI4LII4OnnrrE MeroA

qyBcTBLITeJIrHOCTI{ [pLIeMHI4ra curHzutos?

[opofa

Orner: MeroA orHolrleHvrfl' cutHar-IuyM'

2 Bonpoc: I{err,r oTJIUqaeTcf, cBepToqHaf, HefipoHar ceTb oT O6rl'IHofi

nefipouofi ceru?
Orner: Cnepro.ruax ueftpouuar cerb (CItiN) orfll,lqaerc' or o6rrlHofi

HefipoHnofi ceru (AltIN) reM, qro oHa crequuulH3LlpoBaHa Ha o6pa6offie

MHOroMepHbIx AaHHbIx, TaKIax xar uao6paxeHufl' OcHosHoe OTII'IIII4e CNN or ANN

3aKrloqaercf, B HaJrulllvv cJroeB cBeprKt4 I4 rloABbl6opxz, Koropble IIo3BoJLIot efr

aBToMarr4rrecKh r43BJreKarb rrpH3HaK]a Vt3 raso6paxeHufi, taxl4e KaK yfJIbI' Kpafl' kt

TeKcTypbI. 3ro IIo3BoJIf,er CNN oQ$exrunno Lr rorlHo rnaccra$uqllpoBarb

u:o6paxeHur, pa6orarr c BpeMeHHbIMI{ pflAaMI4 Vt ApyfI4MI4 MHO|OMepHbIMI4

AaHHbrM,r. B ,o- "p.*, 
nu* o6"rrurre uefipoHHble cerlt IIoAxoAflT 

^nr 
pa6orbl c

OAHOMSpH6IMI{ AaHHbIMIA, TaKI'IMI'I KaK TSKCTOBa' raU$OprvraqUr VIV BpeMeHHbIe

PflAbI' ^^--a-..,^,",', -^v,,.'r-
3 Bonpoc: Kax 6u Brr csOpvrynLIpoBuIr4 Kpvrepvat KnaccI4oI{KaII4Lt JIoxHofi

Lr Lrerr4HHofi qenu?

Orser: flo cueqra$zKallul4 3a1arl1i JIoxHafl Ilenb - o6rexr' KoTopbuz He

cooTBeTcTByeT oxlrAaHr,r{M kI Tpe6oBaHI4flM tIO XapaKTepI4CTUKaM Vt ABI4XeHI4}O

3apefI{cTpI4pOBaHHbIx o6rerroB; I'ICTI/IHHZuI Ilenb - o6rerr, rOropHfi IIoJIHocTbIo vrJtkt

qacTrzrrHo COOTBeTCTByeT OXI,IAaHIIf,M I4 rpe6OaanuqM' fIO pe3yJIbTaTaM auallta3a"

roxHaq rlenb - o6rexr, KoTOpbIfi nocle AOIOJIHI4TeJIbHOfi npoBepKl4 Luru aHaJIV3A

AaHHbre O HeM OKa3aJII4Cb HeAOCTOBepH'IM 14; .,CTkrHHafl IIeJIb - O6teXr' rOrOprtfi

ycneluHo tloATBepxAaeTcfl I4 coorBeTcTByeT peaJlbHoMy o6rer<ry' IIo rosTeKcTy I/t

OKpyXeHI,Irc: JIOXHaf, Ilenb - o6rerr, KoTopblfi He I4MeeT lOruqeCr<ofi CBfl3I4 C

Apyrr4Mtr uenf,Mr4 r4Jrr4 cocToflHI'IeM OKpyxarcrqefi cpe4bl; I',ICTI',IHHafl IIeJIb - o6rert'

roropuft irerKo raHrerpupyercf B CylqecrByro1rlr'rfi KOHreKcr kr oKpyxeHl4e' flo

rroBeAeHr,rro r4 locJreAcTBlrf,M: JrOXHaf IIeJIb - o6rexr, KoTOpbIfi BbI3bIBaeT HeHyxHbIe

I{JIr4 HexeJlareJrbHbre nocJIeAcrr,fl npr,r ero BbIflBJIeH,rkr L4 Ha6ntoAeHI4I4; t4crv[Hafl'

UeJrb - O6reXr, rOrOprrfi He IIpI4BO,U4T K HeraTI'IBHbIM [OCneACTBI4flM vr

co orBercTByeT oxll IaHIJflII,,I.

4 Boupoc: o6napyxeHa IIeJIb, KaKI4e IIapaMeTpbI oHa nu4aer?

orser: PaAuoloraTop MOXeT BbIAaBaTb pa3nuqHble [apaMeTpbl', B

3aBr4cr4Mocrlr or ero ru,,a u Ha3Har{eHLIfl. Hetcoroprte I,I3 ocHoBHbIx [apaMerpoB'

KoTopble MoxeT BbIAaBaTb paAl'IonoKaTop, sk;tlo'IaloT B ce6f,: paccToflHl{e Ao IIenI4

(4aninocrr), HanpaBneHae Ha Ilenb (a.ravryr H yron Mecra), cKopocrb uenn

igonr.poBcKr{fi cABI4r), pa3Mep r'r Sopvra IIeJII{ (pesoruoqvfl'), vileHrra$uxaqufl' rvrra

uenr4 (upr,r ucrroJrb3o BaHIILT AOrronHI4TeJIbHbIx AaTqI{KOB }I tulopI4TMOB O6pa6orrra
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AaHHbrx), Br,rAr4MOCTb vr ycnoBl4fl oKpyxarcqefi cpeAbl (noro'4a, MecTHOCTb v

flperrflrcTvux), AaTy v BpeMfl. o6Hapyxeilvrfl. IIeJII'I, TpeK Ilenu (uocroanuoe

oTcJIexuBaHI',Ie qenl4 no npervrenn)'

Jlrtqenxo H.M. - A'T'H': npo0eccop

L Bonpoc: Karosa HayrrHaf, HoBlI3Ha [onyqeHa npLI uccneAoeaHlala?

orner:rloJlyqeHblHoBbIepe3ynbTaTblsKc[epI4MeHTzLJIbHbIxI{ccneAoP,aHuil
rpouocQepHofo paclpocTpaHeHl4fl paAI4OBOJIH, KaK Ha paBHlIHHbIX', TaK I4 Ha fopHblx

rpaccax , Arururor. yKg Anfl pa3nl4qHblx 
-ce3oHoB 

I4 BpeMeH cyroK; paapa6oran

rrpororlr[ HoBoro IIoJII,IroHa in, paguoQu3l4rrecKrlx I4ccJleAoBauufr' Ha 6aze

r4HreJUreKryanruofi anraparHo-npofpaM*roft unarooprrabl p.3{y-gloKaropa Boesso-

r.lHxeHepHoro r,lHcrr4ryra paALlosrIeKrpoHI4KI{ 14 
-QBfl3r4 

(BmIaP3C); o6ocsonan

Hon'fi Qrasnuec*af e$Qe*i u ,rge MHoIotIyrHocrI4 pacrpocrpaHeHl'If, paAI'IoBonH

nprrponocQepHoMvcrparocsepHoMpacnpocrpaHeilvlll;npe'4noxex-:::::g
[epeAaqr4 quQponHx AaHH6IX B paAI4OnOKaIIUOHHOM CUfHzLIIe I4HTeJIJIeKTyanbHoI4

arraparH"-"p";;;;*,} "rutsop^,*r 
paAuonoKaropa; paspa6orau Hosltfi MeroA

o6pa6orru paAr4oJroKaUUOnUOfr 
^ransopnaaquu c I4C[oJIb3oBaHI4eM cneprouuofi

uefipOunO irt CerU,tIo3BOJIfIoUIufi cUusI4Tb IIOpor O6HapyXeHI'Ifl B I4nTeJlJlemyansuofi

a[raparHo-rlporpaMunofi nnarSoplabl paAl4onoKaropa'

2 Boupoc: Bxo4HrtUU BeKTOpaMI{ IITO f,BJlfleTc{ Ha Hefipouuoil ceTI4 B

o6yueuran? B rarorrl sopvrare? - ossofi ceru n o6yuenuu o6'quo
Orser: Bxo4uuul{ BeKTopaMV Ha Houpt

,BJIf,IoTc{AaHHbIeuIII4npI43HaKu,KoTopble[oAaIoTcflHaBxoAMoAenI4llnfl
o6pa6offi v v aHaJMSa. HaUpuMep, eciII,I Hefipounar cerr o6yuaeTcfl pacIIo3HaBaHI4IO

u:o6paxeuufi, .,o BxoAHbIM' 'a*topur, 
,,otyr 6rtrr III,KC.JIII USO6paxesus" Ectru

neftpOnnafl CeTb o6yuaerCt Ha TeKcTOBbIx AaHHbIx' TO BxoAHbIMu BeKTOpaMI'I MOryT

6rrrr cJIoBa I{JII4 c}IMBoJIbI TeKcra. B o6uleu clyr{ae' sxoAHofi BeKTop npeAcTaBJI.'IeT

co6ofi qucJIoBoe IIpeAcTaBJIeHlIe BxoAHbIx AaHHbIx' KoTopoe nepeAaeTcfl' Ha BxoA

uefipounoft cerlr lnfl BbIuoJIHeHI4fl 3AAAqv o6yuenux' Pesynrrarbl O6pa6orox

roryqrn r SoPrraare jpeg'

3 Bonpoc: Ha BbIxoAe I4HAI4Karopa KpyroBoro o6sopa paAl,loJloKaropa KaK

orIII4rILITb noxHylo IIeJIb or I'Icrl4Hnofi qenz?

orner: flo ypoBHIO 3xo-cllfHaJla: JIOXHbIe Ilenu o6rtqso I4MeIOT 6Onee

Hr,rsKrafi ypoBeHb gxo-cr4rH€ura, qeM r4crI4HHbIe Irenu. flo xapaKTepy ABI'IxeHLIf,:

JloxHbre rreJr[ qacro r4Meror xaorLrrrHo e vrv. nerunefinoe ABI'IxeHI4e, B To BpeMf, KaK

racTr{HHble IIenpI o6rtqso ABllxyrcfl 6olee [peAcKa3yeMo' flo Sopt'te u pa3Mepy:

JroxHbre rlenu MOfyT uMeTb HeTIeTKyIO I'IJII4 HeonpeAeneHHyro Qopuy', B TO BpeMfl KaK

,rcTr.HHbIe II.JI?I o6rtqso I4MeIoT 6onee qeTKyIo 14 olpeAeneHHylo Sopt'y' flo

HzUII4I{I{IoIIoMex:JIoxHbIeIIenI4qacToBo3HI4KaIoTBycnoBh|flxcl/ll:rbHblxIIoMex,BTo
BpeMfl KaK I4cTlIHHbIe Ilenu MoIyT IIo'xBJIflTb "\ ^ 

s 6olee rlucTblx ycnoBl{flx' flo

r4crroJrb3oBaH,ro AorroJrHr,rra*""i" apaoaru o6napyN e,.,f i AIrfl 6onee saAexnofi

ra4eurtlQuKaIILII4 Ilenefi MoxHo I4clloilb3oneiru un$opMaIII4Io c ApyII4x AaTqHKoB'

Harpr,lMep, c aBroMarr4qecxofi 3aBlrcr4M.fi CUCreuo* na6nroAeuur (ADS-B) vr'rvr

Bropl4rlHoro paAapa cJlexeHlafl (SSR)'

4 eonpoc:3ro Bepo'THocrHaf, oIreHKa uttu:ne:r?
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Oreer: [a, rroxruax u
5 Borrpoc: Ha 23

LIIJIIoCTpaquu?

I4CTnHHAfl rIeJI 14 .rrBJrrroTcf, B ep of, THo cTHbrMI4 Or{eHKaMLr.
clafiAe y Bac rroKa3aHbr peanbHbre cHr,rMKrr urLr

Orser: Ha cnafiAe rIoKa3aHbI peanbHbre cHr4MKu tpax1aHcKrrx caMor€ros H
o6lerrt ucrpe6urenefi. Jlesrrfi cHr.rMoK pe€LJrbHaf, KaprraHa HHAr,rKaropa KpyroBoro
o6sopa aBToMarLI3I,IpoBaHHoro pa6ouero Mecra oleparop a, a ilpaBrrfi cnnuoK rrocJre
o6pa6orxu cBepror*rofi nefiponnofi cerbro.

Beprynon C.H. - K.T.H., AorIeHT
I Bonpoc: Craxzre flox€uyficr.a Bce raxr4 KaKyro rorrHyro 3a1a.lry perrrilna

nefipouax cerr? 3a4auy cl4rMeHTaur,ur gro KorAa uefiponax cerb orrpeAenf,er
KoopA[IHarbI IIeJIH Lrnv 3a!.arry KnaccraSuxaquz, KorAa ueftpouaa cerb o[peAenf,er
rITo 3To 6l'irta 3a IdeJIb JIoxHiuI, He noxHaf, Moxer 6rrrr c xaxofi crpaHbr, r{To 3a
MoAeJIb, I4JII'I xe 3aAar{y Sunrrpaql4l{ KorAa yBenr4r{uBaer coorHolueHr4e c7rtHaJra
uryua?

Orser: B KoHTeKcre o6HapyNeHlr[ qen]r Ha vH1krKarope paAzonoKaropa,
ueftpouHax ceru o6rtqHo peuaer 3aAar{y Knacc}r$uxaqurE. Ocuonna, qenb 3Aecb -
onpeAenrrrb, npr4cyrcrByer nr4 qenb (nauprauep, Bo3AyrxHoe cyAHo) Ha paAapHoM
a:o6paNeuuu krlru Her. TaxIau o6pasoru, uefipoHnaa cerb rlaccusHrlr4pyer
zso6paxeHl,Ie KaK coAepxalqee qenb (nonoNnrelruufi rnacc) r4rrkr He coAepxaqee
Ilenb (orpraqarelrurtfi xnacc). CerueHraqux, c apyrofi cropoHbr, o3Harraer
pa3.qeneHue Izao6paxeHkI.[ Ha orAeJlbHbre cerMeHTbr, rAe xax4ufi cerMeHT o6rr.{Ho
coorBercrByer pa3nl4rlHbru o6texraM I4JII4 o6lacrsu na z:o6p a)KeHpru. B :agave
cerMeHTaI{HI4 Ha paAapHoM a:o6paxeuuu MoxHo 6rrlo 6rr ucrroJrb3oBarb,
Hanpl4Mep, AItf BbIAeneHI4.fl calrofi qenll Ha Qone Apyrr4x o6rexron vru Anfl
orlpeAene]f^]1,fl ee Sopuru a pa3Mepos. OAHaxo e 6orr[rrrHcrBe cJryqaeB, KorAa peqb
IIAer o rlpocrou o6uapyxeHrlrI qenu Ha I,rHAr4Karope paAr4onoKaropa, ucronb3yercf,
rcnaccra$ u KarJvrfl,, a He cerMeHTarII{{.

2 Boupoc: B qeM TorAa BamH 4ocrzxeHzx? B rreM HayrtHafl HoBH3Ha
upr{MeHI4TeJrbHo r4MeHHo r uefipoHrru cerxu?

Orner: paapa6oran Hosrtfi MeroA o6pa6orrcr,r paAuonoKaquouuofi
nn$opuaquu c ucrloJlb3oBaHueM cndprovuofi nefipounofi eerzt, uoerolaroulr.rfi
OHI43I'ITb nopor o6napyxeHns. B r.rHTeJrJreKryanuroft a[[aparHo-nporpauusofi
unar$opubr paAuonoKaropa.

KepunarcyJroBa f.K. - rc.S.-u.H., c.H.c.
1 noupoc: y Bac Ha 23 ctai,tne rroxa3aHbr pe3ynbrarbr o6pa6orxrz

paAI'IonoKaIII4oHHbIx I,reo6paxeruuit, Bu cauu ux olpalarurnzuru? IrI xporrae srr4x
pe3ynbraron 6rrra erqe o6p a6orauHsre ra:o6paxe sus2

Orser: B 4auuofi ra6luqe o6pa6orxv pa1kronoxarluoHHbrx w:o6paxeuufi
]flBJlf,torcfl pe3ynbraroM pa6oru cneprouuofi Hefiponuofi cerr,r. ta, KpoMe 3rnx
pe3ynbraroB ecrb eule o6pa6orauuue uso6paNeruux,6aza AaHHbrx 3anucu B3rrbr c
2008 roAa. '

Kepurrr<yJroBa r.K. - K.Q.-M.H., c.H.c., [peAceAareJrb 3aceAaHl{q: Ecm eqe
nonpocu? Her nonpocoB. Tor4a nepexoAurra x o6cyNAeHr4ro.
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Brrcryu.neHrre HayqHoro pyKoBoArrreJrr.
Bpnrcnu [.B., A.T.H.r npoQeccop:
B Aanuoir gucceprarlr4oHHofi pa6ore uefipouuafl cerb He rlraBHrrfi nonpoc.

Cauoe rJIaBHoe, oH pactrrkrpvn QyHxquoHanbHbre Bo3MoxHocru pa.quocraHrlr4r4 c
paAl4onoKaropa cAenan rleHrp yrrpaBneHrrr. llouervry? Ilororray qro oHa crEura

uoresHofi nH$oplraqr.refi, xoroprrfi Ao groro HrrKTo He AeJraJr, [cnonb3y,
rpouocQepHyro cBr3b, a prcrroJrbsya eQSeKr, r e eQ$exr r,r Ao Hero 6rrro rr3BecrHbrM
oro He petuaroqrafi Qaxrop, Ans Hero HyxeH 6rrr uoresHrrfi $arrop. 3a c.rer 3Toro
rITo oH cAenan? @axru.recxufi cpe4crBo ynpaBJreHue - pa3BerBr6uuas crpyKTypa,
rpu Synr<qrloHana BlacflT, oH, aAanrr4poBaB rpouocQepHbre cBf,3r.r B paAr4ocraHquro r4

BHecx HeKoropble Ia3MeHeHlzfl. B anropr4TMe 3aMeHHJr Bce rpu 6noxa oAHr.rM MoAyneM,
roroprtfi flBrrercs. paAuocranqzefi. @axruqecxprfi oH ynpocrr{n cr.rcreMy
ylpaBneHr{, uoBbrcr4Jr ero s$QexrunHocrb, HaAexHocrb, [oroMy rrro
rponoc$epHyro cBf,3b AJrlrHHoBonHoByro ee HeBo3MoxHo ynpocrt4rb (uoracarr).
flosrouy ycrofivuaocrr cBfl3tr, T e Bo rrpor,r3BoAtrMocrb ee Bo BpeMeHr4 kr

pacrro3HaBaHze ran$oprr,raqura He3aBacrdMo or BpeMeHr4 gro caMoe rJraBHoe. A
ocriulbHoe a[[aparu, o6ocnoBaHr4e uefipoceu4 3To BTopr4rrHoe. Cauoe rJraBHoe up.efl,

3aKJlloqaerc, B 3ToM. I4cnonr:yx csoftcrea rponoc$epHofi eBflsr4 Lt r43MeHr4B B

HeKoropoM cMbrcJre BHecfl KoppeKTr4poBKy B aunaparuofi [porpaMMe, 3Harrr4T

cpe.{crBa, B Koropoft Haxo 4flTcfl n @opuare erofi paAkrocraHrluu ou o6ecneqr.ur

ynpaBneHus soficxaMr4, uocKonbKy eSSexrunHoe ynpaBJreHue BoeHHbrMr4 pecypcaMu
kr o[eparlu.rrMra flBrrflercfl KJrroqeBbrM acneKToM Halll4oHilnruofi o6opouu.
Onrulansa\vfl, cpeAcrB ynpaBneHu, B cr4creMe ynpaBneHaf, noficxanu flBilflercfl
KpI4TlrqecKZ BaxHbrM ac[eKToM An, o6ecne.reHHs e$SexrranHocrrr, ru6rocru kr

roroBHocrr4 K BbrrronHeHr4ro pa^:uoo6pa3Hbrx 3aAaq a onepaqufi.
Hayvuan HolusHa uccned oeauu;t.
B p*ynrrare rrpoBeAeHHbrx r{ccneAoBasuit colrcKareneM rro clequaJrbHocrrr

05.13.05 6unn:

- noryrreHbr HoBbre pe3ynbrarbr gKcnepr,rMeHTanbHblx I{ccneAoBauuitt
rpouocQepHoro pac[pocrpaHeHr4f, paAZoBonH, KaK Ha paBHr{HHbrx, TaK rr Ha ropHbrx
Tpaccax B Ar4arra3oHe YKB Anflpa3nttrrHbrx ce3oHoB r4 BpeMeH cyroK;

- paspa6oraH upoToTr4n HoBofo rroJruroHa Anfl
I4AIII p aA Lr on o K arop a BI,TLIP 3 wC ;

pa4uo$ra314r{ecKr4x

rrccneAoBa:r.uir sa 6a:e

- o6ocnoBaH HoBbrfi $usuvecxui,r e$Sexr B Br4Ae MHoronyrHocrl4 PPB upH
rp ouo c S epH oM r.r crparo c S epuorvr p ac rpo cr p aHeHuu;

- rpeAnoxeH cuoco6 [epeAarr[ quQponrrx AaHHbrx B paA[onoKarlr4oHHoM

sonufi npr{Hrlrrn yrrpaBJreHr,re noftcxauu,
IIepcIreKTr4Bbr.

Bucryu.neHrrfl perIeH3eHToB :

llpecnrrcon K.A. - A.T.H.r c.H.c.
Onrunausar\krfl, cpeAcrB yrrpaBJreHr4,

3To I4Meer 6omruae KoJrocciubHbre

uMeer oco6oe 3HaqeHI4e B cprcreMe

cr,rrHaire I4Aln paAronoKaropa;
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- pa3pa6oraH HoBbrfi MeroA o6pa6orxu pa1honoKarlrroHHofi IanSopMaIII4I4 c

r4crroJrb3oBaHr,reM cneprovuofi nefipoHnofi cerr{, noanorxrorqufi cHkr3urb nopor
o6napyxe HVfl, B ITIAIII paAr4onoKaropa.

Ocleurca co depcrcauun duc c epmalluu.
Pa6ora klca1aesa K.X. [ocrpoeHa rro KJraccrirqecxoMy npzHrlr4ny r{ cocrol,rr r43

4 rlras co6crneHHbrx rrccJreAonaHrafi, 3aKJrroqeHnfl,, \paKTr4rIecKLIx peKoMe:a1a\ui,t u
clr,rcKa rrcrroJrb3onasnofi Jrr{Teparypbr.

O6sop rumepqmypbt. B o6sope nr4reparype npeAcraBJIeH

aleurvrr4.l,ecrufi o6:op conpeueuuoft cucreMbr yrrpaBneHrlfl soficxaN,rr4

o6urufi
L\ VX

KIIOqeBbIe acfreKTbr, TaKXe
pacnpocTpaHeHHro paAr4oBonH.

oco6euuocru opraH v3a\vrkr cr4creMbr

Bmopaa zra6o nocBsqeHa

o6sop nzreparypbr ro rpouoc$epHoMy
Paccuorpeua o6o6ulenHax crpyKrypa u

yrrpaBneHraq sofi c xaNal4.

Mero.qonofI4H L\ MeroAaM I4ccJIeAoBaHvrfl.

paspa6orKr4 KoHrIer,rJvrkt HHTeJrJreKryanrnoff annaparHo-[porpaulrsofi unar$oprru ra

rrpr{BoAflTcfl ocHoBHbre cocraBrqroqr4e raxofi unarQopurr. flpra uccneAoBaHuu
[pr4MeHeHbI coBpeMeHHbIe MeToAr4Kr4, [o3BOnffOUIr4e AOCTOBepHO OrIeHr4Tb

pe3ynbrarbr npoAerauuofi pa6orrr.
Tpemun ero6a [ocB{rrleHa upo6neMHbrM BorrpocaM o6ecne.reHr4.rr oleparueuofi

cB.rr3bro anraparHoro KoMrroHeHra PJIC [-l8M c KoMaHAHbTM uyHKroM lnfl
lepelar{H rleneyKa3auuit, ua o6napyxeHHbre Bo3AyrrrHbre rlenu. O6ocHoBbrBaerc,
[epcneKTr,rBHocrb rrcrroJrb3oBaHr4fl, rponocQepuofi cBfl3vt AJrf, opranl43a\uu nepeAar{h
rleneyKa3alr.uir.

Vemeepmqfl zra6o rrocBrrrleHa pe3yJrbraraM, nonyqeHHbre rrpr4 rIpI4MeHeHI4I4

acKyccrBeHHoro HHTeJrJreKTa lrrfl, o6uapyxeHrax qenefi. O6ocnoBbrBaerc{ eu6op
Tntra Hefiponnoir. ceru, pa3MepoB raeo6paxeruuit, ortucbrBaercfl xoA 3Kcrrepr,rMeHToB rz

[onyrreHHbre pe3yJrbrarbr no cKopo cru o6pa6orKlr.

3aaeuauua u npednocrceHutt.

K uory.reHHbrM pe3ynbrararr,r o6pa6orKr,r paAnonoKarlr{oHHbrx r,rso6paxeHIafi

ueo6xoAraMo Ao[onHr4rb rp aQ r,ruecrufi uare pvan.
3arc.rrro.reHue. fiuccepraqur, LIca6aesa K.X. Ha reMy <IrIccreAoBaHVe Lt

paspa6oma rrHTeJrJreKryanruofi anraparHo-rporpauruuofi nnarQoprrarr anaJrprca

paAr,ronoKarlrroHHbrx cr,rrHaJroB v o6pa6orxu paAr4onoKar{uousofi un$opvra\Hkr>>

flB[fl.eTos. vrHI.prBI/.AyZUrbHbrM Hayr{HbrM r,rccneAoBaHr,reM, BbrrroJrHeHHbrM Ha

aKTyELnbHyro reMy. Pa6ora r,rMeer HoBr,r3Hy yt npaxTurrecKoe 3HaqeHI,Ie, rITo

coorBercrByer FIAK KP, rpeAbflBnreMbrM rro cnequanbHocru: 05.13.05
((gJreMeHTbr z ycrpoficrsa Bbrrrr4crr,rremuofi TexHlrKr4 r,r cr4creM ynpaBneHl4f,).

Orser cor{cKareJrfl perleH3eHTy.
Enaro4apro Bac 3a .{er€LnbHoe peqeH3r4poBaHtre Auccepralll4oHHoft pa6oru u

3a rroJroxr{TenbHyro orIeHKy. Baurra 3aMer{aHr,rx 6ylyr yqreHbr [pr4 oKoHr{areJlbHorvi

o$oplaneuuu pa6oru.

Bropofi perIeH3eHT.
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Beprynon C.H. - K.T.H., AorIeHT.
Hactoaqzfi [epl{oA TexHaqecKoro pa3BLrrufl xapaKTepu3yercfl ruHpoKHM

I4crIoJIb3oBaHueM HoBbIx IanQopuaqrloHHbrx rexHoJroruit so Bcex csepax HayKV 14

rIpoI43BoAcrBa. floerouy paspa6orKa r4HTeJrneKTyanruofi annaparHo-nporpanarrauoft
nnat0opuu Anf, npoBeAeHus aHuruga paAr{onoKar{HoHHbrx cr4rH€rJroB flBrrflercfl
aKTyzurbHofi reuofi.

Hayvuaa H o 6u3 H o uc cae d o e auuil.
B pesynrrare rIpoBeAeHHbIx r{ccneAoBasuit. concKareJreM rro c[erln€rnbHocrr4

05.13.05 6unrz:

- [onyqeHbr HoBbIe pe3ynbrarbr 3Kcrrepr4MeHT€LrrbHbrx uacne.qoBaruwit
rpouoc$epHoro paclpocrpaHeHufl, paAr4oBonH, KaK Ha paBlr4HHbrx, raK r{ Ha ropHbrx
Tpaccax B Ar4arra3oue YKB Anfl pa3nvtqHbrx ce3oHoB tr BpeMeH cyroK;

- paspa6oraH rrpororr,rn HoBoro rroJrr4roHa Anfl
I{ccJreAoBalauir sa 6ase I4AIII paAr.ronoKaropa BWIpOnC;

pagwo$u3ar{ecKr4x

- o6ouroBaH HoBbIfi $uzutecxuir eSQerr B Br4Ae MHoronyrHocru PPB npz
rp ono c S epHoM lr crparo c S ep uou p acrpo crp aHelkrv;

- rlpeAnoxeH crloco6 uepe4a.uu qusponux AaHHbrx B paAHonoKarIr4oHHoM
crrrH€ure I4AIII paAnonoKaropa;

- pa:pa6oraH uonrtfi MeroA o6pa6orrtr pa1norloKarlr4oHHofi ranSopMarIHH c
LIcrIoJIb3oBaHueM cndpro.Irrofi uefiponnofi cerr4, no:nolxrorqufi cHpr3r4Tb rropor
o6napyxe H:zfl B I4A|III paAr4onoKaropa.

Oopurca co depcrcauun duc c epmaquu.

flraccepralll4oHHaq pa6ora acrr4paHTa l4ca6aeea K.X. cocror4r r43 reper{H,
coKpaqeHuil. u o6osHaueuufi, BBeAeHHf,, uz 4 uraB, 3aKJIrorIeHr,Ir, npaKTl4r{ecKkrx
peKoMeHA aquit, cIII4cKa 14 cIIoJI b3 onausoil n trreparyp br 14 rrpr4noxeHrzfl .

O6sop rumepomypbt. B o6aope nureparype rpeAcraBneH aHarurwqecxzfi
o6sop coBpeMeHuofi cucreMbl y[paBreHr,rq soficxaN{a u ux Krror{eBbre acrreKTbr,
o6sop nl{Teparypbl rlo uccJIeAoBaHr.rK) 3aropr{3oHTHoro pac[pocrp aHeHr4fl.pa.(r4oBonH
n tponoc@epe u no rppIMeHeHI,Irc cBeprorrHofi nefipouHofi cerra B paAuonoKaropax.

Bmopan zJtaaq cocrouT Lt3 4 pa3AenoB, rAe paccMarpr{Barorc, Bonpocbr
MeroAonotukr u MeroAbI HccneAoBau:afl pa:pa6orKr4 KoHrlenrlr4r4 trHTeJrJreKryalrnofi
artnaparHo-nporpaulasofi nnarSopurr kr npoaHanr43rlpoBaHbr oco6eHHocrr4
B3al4MoAeitctsux MexAy ocHoBHbIMLI KoMrroHeHTaML\ a raKxe paccMorpeHrr Ltx

SynxqzoHzurbHbre Bo3MoxHocru.
Tpemaa ztalq cocrol4T uz 6 pazgeJroB, r4e o6ocHoBbrBaercq Heo6xoAr4Mocrb

ao34aHufl SKcnepI4MeHTELlEHoro rroJu4roHa Anfl paguo$u3r{r{ecKr{x ueuepenufi,
npeAcraBJIeHbI pa6oru tro co3AaHrlro creHAa Anfl pervcrparluu rponocSepHoro
pac[pocrpaHeHHfl pa.{pIoBonH Ha 6ase anlaparHoro KoMrroHeHTa paAuonoxaropa II-
18M, rpIzBeAeHbI pe3ynbrarbl pa6or uo nrr6opy u o6ocHoBaHr,rrc r43Mepr{reJrbHbrx
Tpacc AJI.fl MoHHTopI4Hra pa4r4ocr4rH€uroB, rrpuBoAf,Tcf, pe3ynbrarbr na6lro4enufi u
pervcrpaquu cHTHELJIoB alnaparHoro KoMloHeHra PJIC, aHaJru3r4pyerafl
crpyKrypHaf, cxeMa rlpororl4na claHxpoHll3l{pyoqero ycrpoficrna annaparHoro
KoMrIoHeHra PJIC lI-18M ra [peAnaraerc.r HoBoe rexHr{rrecKoe peueHr4e rro ee
I43MeHeHVIo An{ BBeAeHLI{ pexr,rMa nepeAarrr4 AaHHbrx o6 o6napyxeHHbrx ueJrflx,

15



aHanv3krpyercfl xapaKrepl,IcruKa aHreHHbr anraparHoro KoMnoHeHra PXC [-18M a
npeAnaraercf, TexHl{qecKoe pelreHr4e no ee r43MeHeHr4ro B 3nr3aroo6paeuyrc cxaryro
aHTeHHy nO BepTLIK€L[I4

B vemeepmott znaee o6ocuoBblBaerc, nu6op rvrra Hefiponuoit cetu, pa3MepoB
uso6paxenufi, ollr{cbrBaercfl xoA gKcnepprMeHToB r4 [onyrreHHbre pe3ynbrarbr rro
cKopocrll o6pa6orxu, tlpl4BoArrcf, pe3yJrbrarbr gKcnepr,rMeHToB no cpaBHeHr4ro pa6or
paHroBoro o6uapyxr4Terrfl. rrporpaMMHoro KoMrroHeHTa
o6napyxuren, Ha ocHoBe r4cKyccrBeHHoro r{HTeJrJreKTa.

3ameqauun u npednocrceHufl.

Pnc |I- 18M

K cnepro.ruofi nefiponnofi cerr{ ueo6xo4rEruo AolronHr.rrb rorroJrorr4ro
uefipoceru u fioflcneHr.re K Hr.rM.

3arc.rrtoqeHne. fiuccepraryux Vlca6aeaa K.X. Ha reMy <I4ccleAoBaHrre v
pa:pa6orxa I4HTeJIJIeKryamnofi antraparHo-npotpanluuofi nnarsoprrarr aHanv3a
paAlIonoKaIII4oHHbIx crrrH€uloB Lt o6pa6orxu paAr4onoKaquouHoff rauSopuar\r4u>>
trBJIflercfl lzHAlaBLTp,yaJIIHrIM Hayr{HbrM r4ccneAoBaHr4eM. Pa6ora uMeer HoBr43Hy a
[oATBepx,qeHa oAHI4M [areHToM Ha uso6pereHr4e h oAHHM rrareHToM Ha [one3HyK)
Mo.qenb v I{Meer [paKTr{qecKoe 3HatreHr4e, rrro coorBercrByer HAK KP,
rIpeAb.aBn.,IeMbIM rlo cneqpranbHocrr{: 05.13.05 oJreMeHrbr u ycrpoficrna
Bbrr{ r4 cJrLt relurofi TexH 14 Kr.r r4 cr4creM yrrp aBn eH r,r, .

Orner coucKareJrfl peueH3eHTy.
Enaro4apro Bac 3a npeAcraBJreHHbre 3aMeqaHr4q H peKoMet1at\ur4. Enaro4apro

Bac sa rloJloxI4renbHylo oIIeHKy pa6oru. Baruu 3aMer{aHr4.f, 6ylyr o6qsareruHo
yrrre Hbr rrptr oKoHrrarer b Hou o S oprral :H:ala p a6 orbr.

BbICTYIIKIJII,d
lrcrrau.nos I{.8. - A.T.H.r npoQeccop. B qerorr,r pa6ora xopo[rafl 14 ee MoxHo

peKoMeHAoBarb K 3alUure. Ho ecrr peKoMeHAar\Ltkr no oooprraJreHlrro [pe3eHTarlr{r4,
ueo6xolptMo yBeJII4rII,ITb pI4cyHKr{ Lr [arb KoHxperHbre rlo{cHeHr4fl. K Hr4M.

orser: !:a, fl rroHrJr Baruz 3aMer{aHr4f,, K cneAyroqeMy AoKnaAy 6yayr
ycrpaHeHbr.

[pecnnrcon K.A. - A.T.H.r r.H.c. flo noupoeaM v rro orBeraM ceroAHrurrHero
o6cyN4envfl, AucceprarlLroHHofi pa6or';t klcadaesa K.X. BHAHo, rrro Ar,rccepraHr
ocHoBareJlbHo rloAroroBt4ltcfl 14 B rlenoM pa6ory MoxHo cqr,rrarb :anepureuHofi.
PexolaeuAyro Llca1aery K.X. yqecrb 3aMeqaHr,r, u peKoMeHAarlur{ ceroAHrrxHero
o6cyN4envs, rrpu 3aIqI{Te Al{cceprarlr4u. B rlenoM f, rrpeAnararo peKoMeHAoBarb
pa6ory l4ca6aesa K.X. K 3arrlr.rre.

Earcacoea A.B. - A.T.H.r AoIIeHT. B 4racceprarlr4oHHofi pa6ore AocrrrrHyrbr
qenu ro rIoBbIIreHI4ro e$QexrunHocrr4 pa6ou cprcreMbr ynpaBneHra.s soficxaMu 3a
cqer pa:pa6orxu Lr nprIMeHeHI,u I4HreJrJreKryanruoft a[[aparHo-nporpauuuofi
ularSopurr. B qenoM nocraBJleHHbre rlenu u 3agiaqv BbrrroJrHeHu u pa6orbr MoxHo
peKoMeHAoBaTb K3arrlr.rTe. u

KepurvtcyJroBa I.K. - rc.Q.-ru.u., c.H.c. Vlca6aes K.nt. Aocrr{r cnoefi qenz r4

BrITIoJIHI,IJI Bce IlocraBneHHbre 3ap.a,un. Cerolns r,rM rrpeAcraBJreHbr ero
I,IccJIeAoBaHUfl BecbMa yc[erxHo. Vlcaiaes K.X. [peAJroxeHa HoBa, KoHrlenqu.rr
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MeroAoB pa3pa6orKl,I IaHreJlneKryaJlbHofi arnaparHo-rpofpaMMHofi nnarQopurr. C
yrleroM peKoMeHAa\wit ceroAHf,IllHero o6cyx4euua ilpeAnaralo peKoMeHloBarb
pa6ory I4ca6aeea K.)K. K 3arqr.rre.

3AKJIIOTIEHUE ro rpeABapllremuofi anpo6arywu Ar4ccepraqzonuofi
pa6oru V[ca1aesa Kafiupraa Xyn4rrsraeBkrqa Ha reMy <<Zccre4oBaHr,re E
pa:pa6orxa rrHTeJIJIeKryanrnofi atrnaparHo-rtporpauusofi nnarsopurr aHarrh3a
paAVonoKaI{LIoHHbIx cI4rH€uIoB 14 o6pa6omu paAr.ronoKaquonuoft zu@oplaar\ktv>>,
[peAcraBneHHylo Ha co]IcKa[Lre yveuofi creneHr4 KaHAr4Aara rexHrzqecKr{x HayK [o
c[eIIH€LJIbHocrlr: 05.13.05 - 3JIeMeHTbI I4 ycrpoficrsa BbrrrucrnTelrHofi TexHr4KLr r4

cr,rcTeM yrrpaBneHHr.

Hau1oa ee cyu4e c m*eHHbte p ayilbmqmb4 noryqeHHbte duc c epmaHmow
1. B pe3ynbrare npoBeAeHHbrx r4ccneAoBaruufi. [onyrreHbr cneAyroque

pe3ynbrarbr no crequaJrbHocrr4 05. I 3.05 :

1. I'lccneAoBaH u npeAnoxeH MeroA o6pa6orxu paAr4oJroKaquouuofi
unQoprraaquu c uctloJlb3oBaHr4eM cn€pro.rHofi nefiponnofi certt, nosnolxrorqufi
cHr43r4rb nopor o6napyxeHufl PJIC;

2.Paspa6oraH cuoco6 [epeAar{I4 qusponux AaHHbrx B paAr{oJroKaur.roHHoM

fAe cneprounyro
o6pa6orxra B

paAlronoKaropax c reMrroM o6:opa [pocrpaHcrBa MeHee 1 cexyu4u;
4. Ilpone4euu 3KcnepllMeHT€urbHbre uccneAoBa:aufl. rpouocsepHoro

pac[pocTpaHeHl4.tl paAploBonH, KaK Ha paBHrAHHbrx, TaK U Ha ropHbrx Tpaccax B

Ar.rala3oHe YKB Anflpa3nuqHbrx ce3oHoB a BpeMeH cyroK;
5. Ouenr<a eSSerrunHocrr4 v rorlHocru pa6omr LlHTe,rlJreKryanruofi

anraparHo-rrporpauuuofi nnarQopurr noKa3aJra, r{ro o6uapyNuna a$Sexr
MHororryrHocrr4 pacnpocrpaHeHufl paAr4oBonH rpu rponocsepHoM
crp aroc Q epHoM p acrp ocr p aHe:r^nkt;

6. BHegpenue o6napyxlrreJu Ha 6ase uefiponuoit ceru MoxHo ocyqecrBr4rb
6es auuaparHbrx repeAenor s PJIC II-18M.

ct4rH€ure paAr{orroKaropa II- 1 8M;

neftponnyro cerb MoxHo rlcrroJrb3oBarb Anfl nepnuuHofi

Pesylrrarrt ArlccepraquoHuofi pa6orbr 3aqr4rrleHbr oAHHM nareHToM Ha
uso6pereuue u oAHI4M rIareHToM Ha [one3Hyro MoAenb Ha pa1no.rroKaqr4oHHyro
craHllurc KpyroBoro o6sopa MerpoBoro Anaila3oHa BoJrH c Syuxquefi nepeAaqr4
AaHHbrx H Ha 3r,rr3aroo6pasHyro cxaryro aHTeHHy rro Beprr4K€Lrrra.

Oqeurca

Pa6ora
docmoeepHocmu u HorusHa noilyqeHHatx dauuutx

ocHoBaHa Ha MHO|OJTeTHeM npaKTI4rIeCKOM T4CCIeAOBAHWLI

paclpocTpaHeHI,,'fl paAr4oBonH B pa3Hbrx MeTeoponofHrrecKr4x
ycnoBHf,x r.r penreQax MecrHocrr4, B ce3oHHbre, TaKxe Lr cyroqHbre rHr4.

Pesylrraru Al4ccepraquonuofi pa6orrr 3arur4uleHbr oAHr4M rrareHToM Ha
z:o6pereHue vr oAHI4M IIareHToM Ha rrone3Hyro MoAeJrb Ha pa1uo.rroKarlr4oHHyro

rpouoc$epHoro
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craHrlr4ro KpyroBoro o63opa MerpoBoro AI,IarIa3oHa BoJIH c Qynrquefi nepel.aqu

AaHHbrx r,I Ha 3l4r3arOo6pasHylo cxaTyIO aHTeHHy IIo BepTUKaJII{.

3uaqeuue dnn meopuu u npqKmuKu

Pesylrrarbr Ar4ccepraur,roHHbrx raccJreAosanuit MoryT I,IcrloJlb3oBarbcfl:

- na Apytvx pa$VonoKarlHoHHbrx cTaHul4flx pa3BeAKI4, HalpI,IMep, Ha Pnq
5H84AM, AJrr roBbrrrreHr{, eQ$exrr.raHocrl{ o6Hapyxe:avrfl, Manora6aparHblx

6ecuurorHblx JIerareJIbHbIx a[uaparoB;
- n PJIC Ans o6napyxeHl{f, EIJIA.

IlpeqceqareJr b Kepuna rcyJloBa I.K :

Bulu [peAnox eHkIfl. peKoMeHAoBarb pa6ory l4ca6 aesa K. xt. K 3aull4re.

flpoury nporoJlocoBarb.
Io.noconaHlIe: <3a> - 14; <fIporI,IB)) - Her; <<BoagepxaBllluecr)) - Her.

flpunxro eALIHouIacso. Cuacu6o.

Ilpe4cegareJrb KepnvrrcyJroBa I.K: flepexogutvt Ko BropoMy Bonpocy

3ace1aHr4fl. IIo BropoMy Bonpocy o AorlonHl4relrnofi rporpaMMe cuequalruofr

Ar4cqr4nnr4He AJu c1aqv KaHAr{AarcKoro 3K3aMeHa rro AlaccepralllloHHofi pa6ore,

pa:pa6orauuofi corpyAHr{ KaMr4 ra6 oparo puefi <IrIn QopnaaIIHoHHo-I43MepHreJI bHblx

cr4creM) tpu l4rucruTyre Marrrr4HoBe1eH:afl, I4 aBToMarvKt4 LIMeHI,I B.Enruuna HAH
KP cnoBo rlpeAocraBnltkr Acxzutneeoft f.O. BeAyuIeMy HayrIHoMy corpyAHuKy

na6oparopzr.I.
C.nyrua"rru: AcralveBa f.O., xoropufi r.I3JIoxHJI AorIonHI4TenbHyIo nporpaMMy

rro AllccepTaIluouuofi
<I4ccneAoBaHI4e u

pa6ore l4ca6aeea Kafirrprax Xyn4u:raeBkrqa Ha reMy

paspa6orxa I,IHTenJIeK:ryanrnofi annaparHo-flporpauuuofi
unarSopuu a1ut13a paAuonoKaIIHoHHbIx cI4rH€UIoB V o6pa6orxu

paAr,roJroKaqlaouuofi un$opuaIII4H).
flo Aorc.naAy Bonpocbl He Bo3HHKJTH.

Ilpe4cegareJrb. Ecnz Her xenaroqflx BbIcryrIIaTb, To rlo3BoJlbre MHe

rroAbrroxl,ITb 3aceA alJlde.

3arc.nroquTeJlbHoe cJIoBo IIpeAceAaTeJIs - KepurvrKyJloBa I.K:
CeroAus Mbr paccMorpenu r4 AocrarorrHo rIoJIHo o6cyAraJrut IVccepraIII4oHHyro

pa6ory VlcalaerlaKafirrprar )Kyl4rrsraeBv.ua Ha reMy <I4ccleAoBaHrle u paspa6orxa

r{HTeJIJIeKryanrHofi ann aparH o - IIp o f paM M H o I4 unar$oprrarr aHaJru3a

paAr4onoKarlgoHHbrx clrH€uroB r4 o6pa6orru pa1tronoKaul{oHHofi IanSopMaIII4I4) [I

AO[OnHI4TenbHyIO npolpaMMy c[eIII4aJIbHOI4 AI'ICIII4IIJII4HbI [nf c4atIK

KaHArrAarcKoro MrrHlrMyMa. floAno.qq r4TorI,I o6cyN4ent4s., fl. xoqy orMerl4Tb, r{To B

eroft rporpaMMe B uoluofi Mepe ocBerrleHbl Borlpocbl rlo Qynxqr'rosalrsofi
BO3MOXHOCTT.T paAr{OCTaHrIr4t4 C paAr,ronoKaTopa cAenaTb IIeHTp yIIpaBneHI4f.

flpe4lararo rporonocoBarb 3a yrBepxAeHl4e AorIoJIHI4relrHofi rporpaMMbl

cneuualrsofi Ar,rcqlrurr4Hbr Anfl c1arryr KaHAHAarcKoro sK3aMeHa Vlca6aena

Kafiuprax Xyn4usraeBuqa Ha reMy <I4ccneAoBaHI{e Lr pa-:pa6orxa
aHulu3a
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cTerreHlr KaHAr4AaTa TexHI,rrIecKI4x HayK IIo
r4 ycTpofi cTBa BbrrryrcJrr4TeJrbHofi TexH LLKII1. Lr

HayrlHyrc HoBkr3Hy rr npaKTlrqecKyro

A€LnbHefirxee pa3Br,rTr{e B TexHr{trecKHx
rroAfoToBKr4 r4HxeHepHbrx KaApoB.

BbIIIOJTHeHa Ha aKTyULnbHyrO TeMy, r4MeeT

IIeHHocrb H rrpeAcraBJr.rrror co6ofi BKnaA B

cpeAcTBax, opr4eHTr4poBaHHbrx Ha rroBbrrrreHr4e

unooprraauwt),
TexHl4r{ecKI4X HayK

ycrpofi crBa BbrrrucJr r.rreJrbHofi rexuur u v cvcr eM ynp aBn erprfl .

Ilpe4ceqareJrb o6reAuneHHoro ceMrrHapa
Ja6oparopu fi Llncrr{Tyra Marrr rr HoBeAeH rrr,
aBToMarIrKrr rr reoMexaHurcu HAH
rc.Q.-nr.n., c.H.c.

Cerperapr

KP
14

b.

rpeAcraBneHHyro Ha coucKaHHe yueuofi
no creur4€urbHocrru 05.13.05 - 3JreMeHTbr 14

K. KepuvrKyJroBa

f.O. Acrcar[esa
10.04,2024.r.

paArIonoKaIII4oHHbIx cI{rHaJroB pr o6pa6orxra paAr,ronoKaqraouuofi uu@opiraar\wr1D),

Ilpouty nporonocoBarb.
IorocoaaHrre: <3a> - 14; <llporr4B)) - Her; <Bo:4epxaBrxuecs)) - Her.
llpunxro eAr{Hornacno. Cnacu6o.

IOCTAHOBLIJI}I:
l. flucceprarlr4oHHax pa6ora VIca1aena Kafirrprar XyngrrsraeBr4qa Ha reMy

<hccle4oBaHue H paepa6orxa r4HTeJrJreKryanrHofi annaparHo-[potpauuuofi
nnarSoplmr aIjaril43a paAr4onoKarlr4oHHbrx cr.rfHaJroB o6pa6orxu
paAuonoKarduousofi un$opuarJlr.u>>

2.lTpuurts tIoJIoxI,IreJrbHoe 3aKlrroqeHr4e no Ar4ccepraquouuofi pa6ore
I4ca6aesa Kafirrpraa Xyr4uaraeBr4r{a Ha reMy <Zccle4oBaHue kr paspa6orxa
rrHTeJrrreKryaruuofi an n ap arHo - rrp o rp auu s ofi nnar@opvru aHailw3a
paAI4onoKaIILIoHHbIx crrrH€LrroB r4 o6pa6orxu paluonoKauuoHHofi unSopMar1ttkr>>, Lr

peKoMeHAoBarb K 4amueftureuy paccMorpeHr.rrc B AlrcceprauproHHoM coBere A
05.23.686 ilpl4 I4ucruryre Marrr4HoBeAeHur Lt aBroMarr{Kr.r HAH KP VI KPCy
IIMeHH E.Enrquna Ha coHcKaHI{e yuenofi crerreHr{ KaHAr4Aara rexHr4rrecKr4x HayK rro
clequanbHocrr4 05.13.05 - gJreMeHrbr ra ycrpoficrBa BbrrrucJruTeJrbnofr rexuttKut kr

cr{cTeM yrrpaBneHH.rr.

3. Yraep4llTb AonoJlHrrreJrbHyro [porpaMMy cnerlkrtrJrbnofi Atrcqr4rrJruHbr Anl
cAaql4 KaHAIaAarcKoro oK3aMeHa LIca5aesa Kafirrprax Xyn4usraeBhqa Ha reMy
<IrIccleAoBaHLIe v paspa6orxa lrHTeJrJreKryanruoff annaparHo-rporpaurvruofi
unar$oprr,mr aHaJtH3a paAuonoKarl[roHHbrx c14fHaJroB o6pa6orxvr
paAr4onoKaqwouuofi
cTe[eHr4 KaHAVAaTa

npeAcTaBJreHHyro Ha colrcKaHr,re yveuoft
crreur4€rrrbHocr.rrM 05. 1 3.05 - sJreMeHrbr

cucTeM yrrpaBneHr{.fl.

K.T.H., C.H.C. {gflt-
19


