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CUCTEMA TECTUPOBAHWA KOHCTPYKTHBHO-
OYHKLUOHANbHBIX MOAYAEN bOPTOBbIX
LINdPOBbIX BbI4NCIUTENEN
MHTETPUPOBAHHOW ABUOHWKW HA OCHOBE
NCKYCCTBEHHbIX HENPOHHBIX CETEW

BYKWPEB AJIEKCAH[IP CEPTEEBMY
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AMUPXAHAH BNALUMUP CEPTEEBHY,
[NOTHWKOB AMWTPUN AHLLPEEBIY,
MIUEHWYHUKOB BUTAJTWA NBAHOBWY

KypCaHTbI
BYHL BBC «BBA um. npodh. H.E. XXykosckoro v KO.A. [arapuHay

AHHoTauus: B paboTe paccMaTpuBaeTcs Npobnema obecneyeHis BbICOKON HAAEXHOCTU U OTKA30yCTONYMBO-
TV GOPTOBbIX LMEIPOBLIX BbIYACTIMTENBHBIX CUCTEM MHTEMPUPOBAHHON MOYNbHOI aBMoHKKM. MpeanaraeTcs
pELLeHNe B BUOE MHTENMEKTYaNbHONM CUCTEMbI TECTUPOBAHMS, MO3BONSIHOLIEN PEKOH(UIypUpoBaTL OTkasaBs-
LUME BbIYMCIIUTENbHBIE PECYPChI.

KnioueBble cnoBa: MHTErpUpoBaHHas MOYNbHAs aBUOHMKA, KOHCTPYKTMBHO-(OYHKLIMOHANbHbIE MOAYMH, UC-
KYCCTBEHHbIE HEMPOHHbIE CETH, TECTUPOBAHIE, 0TKA30YCTONYNBOCTb, PEKOHUIypaLs.

A TESTING SYSTEM FOR STRUCTURAL AND FUNCTIONAL MODULES OF ON-BOARD DIGITAL
COMPUTERS OF INTEGRATED AVIONICS BASED ON ARTIFICIAL NEURAL NETWORKS

Bukirev Aleksandr Sergeevich,
Amirkhanyan Vladimir Sergeevich,
Plotnikov Dmitry Andreevich,
Pshenichnikov Vitaly Ivanovich

Abstract: This paper examines the problem of ensuring high reliability and fault tolerance of on-board digital
computing systems of integrated modular avionics. A solution is proposed in the form of an intelligent testing
system that enables the reconfiguration of failed computing resources.

Keywords: integrated modular avionics, design and functional modules, artificial neural networks, testing, fault
tolerance, reconfiguration.

CoBpeMeHHbIi1 3Tan pasBUTUS aBUALMOHHOM TEXHUKI XapaKTEPU3YeTCs NePexoaoM K apXUTEKTYpe UHTe-
rpUpoBaHHON ModynbHOW aBmoHukK (MMA). Takoi noaxod npeanonaraeT KOHCONMaaLMo pa3HOPOAHbBIX QyHK-
LW ynpaBrieHns, HaBuraLym, CBA3N U 0ToBpakeHUs MHAOPMaLMK B paMKkax eauHON BbIYMCIIMTENBHONM nnat-
(HOPMbI, MOCTPOEHHOW Ha OCHOBE CTaHAAPTU3NPOBAHHBIX KOHCTPYKTUBHO-(DYHKLMOHAMBHBIX MOZYMEN.
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KoHCTPyKTUBHO-YHKLMOHANbHLIN MOAYnb (KOM) — 310 yHUGMLMPOBAHHBIN CMEHHBI 9neMeHT BGopTo-
BOM LndppoBoit BbluncnuTensHomn cuctembl (BLIBC), BbINONHEHHbIN B CTaHAapTHOM opM-(hakTope (kak npa-
BMno, ¢ Tunopasmepom 6U nnn 3U) n npeactaBnstowmit coboi KOHCTPYKTUBHO M (OYHKLMOHAMBHO 3aKOHYEH-
HOe YCTPOWCTBO, peanuaytoLlee onpeaeneHHy BblYUCIMTENBHYI0, KOMMYHUKALMOHHYI0, UHTEPMENCHYIO UMK
SHepreTuyeckyto yHkumo B coctaBe komnnekca MMA. KOM obnagaeT KOHCTPYKTUBHOW, 3MEKTPUYECKON U
WH(HOPMALIMOHHOM COBMECTUMOCTBIO, MOAKIIYaeTcs K oblei maructpanu obMeHa AaHHbIMU (Hanpumep,
SpaceWire) n obecneunBaeT BO3MOXHOCTb Kak BbICTPOM 3aMeHbI, Tak U pe3epB1poBaHUs cuctembl 6e3 nsme-
HeHWs annapaTHoW cTpyKTypbl [1]. HecMOTpst Ha OYeBMAHbIE MPEUMyLLECTBA B BUAE COKPaLLEHMS Macchl, ra-
BapuToB 1 dHepronoTpebnexns, nogobHas uHTerpaums cosgaet npobnemsl B obnactu obecneveHns Hagex-
HocTn. OTka3s ogHoro KOM, ocobeHHO B yCnoBMsIX OTCYTCTBUSI CBOEBPEMEHHOTO OBHapYXeHUst U NapupoBa-
HWS, CNocoOEeH BbI3BaTh KackagHOe pa3BUTHE aBapuiiHON CUTyaLmK, yrpoxatoLei 6esonacHocTu noneta [2].

Llenb nccneposanus — 060cHOBaTh HEOBXOAMMOCTb 1 JOKa3aTb BO3MOXHOCTb MOBbILIEHUS KOIhPUL M-
€HTa TEXHWYECKON FOTOBHOCTM BO3AYLLUHbIX CYA0B, 3a CHET YBENMYEHNS OTKA30yCTOMYMBOCTM BOPTOBBIX Lnd-
POBbIX BbIYUCIIUTESNBHBIX CUCTEM UHTETPUPOBAHHON MOZYSIbHON aBUOHMKM.

HayuHas 3agaya uccrnefoBaHus — paspaboTtka apXMTEKTYpbl, anroOpuTMOB U UMUTALMOHHOM MOLENN UH-
TENnekTyansHon cuctembl TectupoBaHus (MCT), obecneunsatoLmx HenpepbIBHOE napansnenibHoe TecTMpoBa-
HWe, 0BHapyXeHne 0TKa30B W aBTOMATUYECKYH) PEKOHAMIypaLmio KOHCTPYKTUBHO-(DYHKLMOHANBHBIX MOZYNEN B
pearnbHOM BPEMEHM C UCMONb30BaHNEM NPeABapUTENBHO 00YYEHHBIX UCKYCCTBEHHBIX HEMPOHHBIX CETEMN.

CyuecTytolime anroput™Mbl U cuctembl TecTupoBanus BLIBC, onucaHHble B psige HayuHbIx paboT u
TEXHUYECKNX peLleHuit [3-7], 3a4acTyio AEMOHCTPUPYIOT OrpaHNYeHHY0 3hPEKTUBHOCTL B YCIIOBUSX BbICOKO-
nHTerpupoBanHon cpedbl MMA. K ux TUNWYHBIM HEAOCTATKAM MOXHO OTHECTM BbICOKYH) BbIYUCIIUTENBHYHO
PECYpPCOEMKOCTb MPU OpraHn3auuy napannensHoro KOHTPOIS, CYLLECTBEHHbIE BPEMEHHbIE 3a4epXKn MeXay
MOMEHTOM BO3HWKHOBEHWS OTKasa W PekoH(UrypaLmeit, a Takke OTCyTCTBME CMOCOBHOCTM K afanTUBHOMY
aHanuay coctosHns KOM Ha ocHOBe X TekyLmx paboumx xapaktepucTuk. Kpome Toro, MHOMe CyLlecTBy to-
LiMe MeTodbl HOCAT PeaKTUBHbIN XapakTep, PUKCUPYS YKEe COCTOSBLUMECH OTKa3bl, HO, HE NO3BONSASA NPOMHO-
31poBaTh pa3BWUTME NpedoTKasHbIX COCTOSHWA Ha OCHOBE aHanusa fpeida napameTpoB Wnu Lerpagauum
XapaKTepUCTUK.

Mpeanaraemasi ICT npeacraBnsieT cobom 3akOHYEHHOE annapaTHO-NPOrpaMMHOE peLLeHne, OpraHny-
Ho BcTpamBaemoe B coctaB bLIBC UMA (pucyHok 1). Apxutektypa MCT cTpouTCs BOKPYT OTAENBHOMO YHUD U-
LIMPOBAHHOTO BbIYUCMIUTENBHOTO MOAYNIS, BbINMOMHEHHOTO B CTaHAAPTHOM POpM-(haKTOpe KpeiTa, MPUHATOM B
VMA. [JaHHbIn Moaynb BKMOYaeT B cebs LeHTpanbHbIA npoueccop, onepatuBHyto namsatb (O3Y) u, uto
Hanbonee BaxHO, MOCTOSHHOE 3anomuHatolee yctponcTteo (M3Y) cneumanbHoro HasHaveHus. Hanbonee
YHUBepcarnbHbIM TUNopasMepom sensetcs 6U [8].

Ha pucyHke 1 npegcraeneHa ctpyktypHas cxema BLIBC UMA c uHTterpuposanHon WCT, roe: OM —
(OYHKLMOHanbHbIA Moaynb; MBB — mogyne BBoga—8biBoga; MIM — mogynb rpaduyeckui; MH — mogynb anek-

TponuTaHusi; MB — Mogynb BbluncnutenbHblit; BIIC — GopToBasi nokanbHas ceTs; U . — Hanpsikenmne GopTo-
BOW CETH; Usmop — BTOpUYHble HanpsxeHust, UCT — uHTennekTyansHas cuctemMa TeCTUPOBAHMS.

B M3Y comepxuTcs KOMNMEKC AaHHbIX U MPOrpamMm, COCTaBMSOLLMX WHTENNEKTyanbHoe S4p0 CUCTEMBI.
Bo-nepsbix, 34eCb XpaHWUTCS MporpammHoe obecneyeHne, peanuaytoliee anropUTMbl MHOFOCTOMHON WUCKYC-
CTBEHHOMN HEWpOHHOM ceTu. B kayecTBe 6a30BON apXMTEKTYPbl MOXET ObiTb BbIOpaH MHOrOCMOMHLIA nepuen-
TPOH WK PEKYPPEHTHAs CETb (HanpuMmep, C JOMron KpaTkocpouHon namsTeilo — LSTM), 4to ocobeHHO adhdhek-
TUBHO ANS aHanu3a BPEMEHHbIX MOCNeA0BaTENbHOCTEN BbIXOAHBIX CUrHAmNoB Mogyrneit. Bo-BTopbix, B NaMsTh
3anuCbIBaOTCS STaroHHbIe HAabOPbl AaHHbIX: BXOAHbIE TECTOBbIE CUrHarbl 4N1s Kaxaoro Tuna KOM u cooteeT-
CTBYIOLUME UM 3TanOHHbIE BbIXOAHbIE CUrHAMbl, SBMSIOLLMECH peakuuel WCNPaBHOrO MOAyns. OTW AaHHbIe
(hopMMpYIOTCS B MpOLECCe NpeaBapuTENbHOTO 0BYYEHNS CUCTEMBI Ha 3Tane 3aBOACKUX UCMbITaHWUA KOHKPETHO-
ro ak3emnnsipa bLBC. B-Tpetbux, B M3Y pa3meLLaoTcs anropuTMbl-NporpamMmmbl BbINMOTHEHUS! KOHKPETHBIX Te-
CTOB NS K&XQ0ro TMna Mogyns, Takue Kak TeCT KOMaHL, TECT NpepbIBaHWA, TECT NaMATU U Apyrie (PUCYHOK 2).

Ha pucyHke 2 npeactasneHa getanuanposaqHas ctpyktypHas cxema ICT Ha ocHose WHC. CTpykTyp-
Has Cxema OTpaxaeT B3aWMOLEWCTBME LiEHTParbHOro MpoLeccopa, MOCTOSHHOMO 3anOMMHAIOWEr0 YCTPO -
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ctea (M13Y) u HenpokoHTponnepa ¢ TectupyembiMu KOM. UckyccTBeHHas HeipoHHas ceTb B coctase UCT
BbINOMHAET POSib STAIOHHON MOLENM MOBELEHNS KaXaoro Moaynsi. Takoe nocTpoeHne obecneynBaeT Hempe-
PbIBHOE NapannensHoe TectupoBaHue Bcex KOM B peanbHOM MacwwTabe BpemeHwm.
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Puc. 1. CtpykrypHas cxema BLIBC UMA c nnterpuposanHoin UCT

Bxoownvie  Cunanmuueckue Bnoku Bnoku nenunetinozo npeobpazosanus Bobixoonoii
cueHanbl seca CYyMMUpOBanUs (akmusayuonnas gynryus) cuenan
X, » W,

n=3 n=3
X, > W, E (XW;) f( E (XW))) > Y,
i=1;j=1 i=1;j=1
X, » W,
Xil > Wil
n n
Xz Wy, > (XW)) FOQ(XW))) > Y,
i ] i)]
Xi3 > st
- MUKpOKOHTpOJLIED CPU [+» KommyTarop CIII (Ily6éil-;)
1 H [} 27B 3,3B
3y o3y t 2,58
113y o3y | | |
PK | 10 ¢yukunonuposauust MTHC I
. MyJIbTHILICKCHBIN KaHain uHpopManmonHoro oomena (MKHO) o TOCT P 52070-2003 [
HeiipoxonTtposiep
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K ceru SpaceWire

Puc. 2. CtpykrypHas cxema UCT Ha ocHoBe UHC
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Puc. 3. Bnok-cxema anroputma ¢pyHKkunoHmpoanus UCT

Ha pucyHke 2 npeacTasneHa cTpyktypHasi cxema WICT Ha ocHose VIHC, petanmaupyrowas coctas UCT:
CPU, MN3Y, MHC, uHTepdeiic k HeitpokoHTponnepy, cBasb ¢ KOM, rae: CPU — ueHTpanbHbIA npoLeccop;
O3Y - onepaTnBHOE 3anomuHatoLlee ycTponcTeo; M3Y — nocTosHHOe 3anomuHatowee yctponcTso; CI3MM —

cucTeMa npeobpasoBaHKs ANEKTPONUTaHKS.
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BTOpbIM KMIOYEBLIM 3MIEMEHTOM CUCTEMbI SBASETCS YCTPOMCTBO YNPABNEHMS, UMK HENPOKOHTPOMNEP.
JT0 crneuyanuanpoBaHHoe anmnapaTHO-NPorpaMMHOE YCTPOWCTBO, BbIMOMHSIOLLEE YNpaBnstoLLe PYHKUMK.
HelpokoHTponnep annapaTtHo cBsisaH ¢ mMogyrnem UCT 1 yepes MynbTUNNEKCHBIA KaHan MHE(OPMALMOHHOIO
obmera (MKMO) no TOCT P 52070-2003 [9] n ceTbto SpaceWire, a Takxe yepes kommyTtatop 6opTOBONA NO-
KanbHOW ceTn — co Bcemn TectupyeMbiMn KOM. Ero 3agaum BKKOYAKOT yrnpaBeHne npoLeccom napassienbHoro
apecHoro onpoca MoZyrei, NPMEM WX BbIXOAHBIX CUTHaNoB, Nepeaaqy aTiX JaHHbIX Ha BXO4 HEMPOHHON CETH
mozynsa UCT, cpaBHeHe pesynbTaTa paboTbl CETU C 3TanoHHbIM 3HaveHrem 13 13Y ¢ oLeHKor NpeaoTKasHoro
COCTOSIHUSA, @ TaKKe KOHEYHOe (POpPMMpPOBaHME YMpaBMnsWMX CUrHanoB. B kavecTBe annapaTHOM OCHOBbI
HEeMpPOKOHTPONepa BO3MOXHO MCMOSb30BaTh OTeYecTBEHHbIN Herponpoueccop NeuroMatrix NM6408 (pas-
pabotka HTLl «Mopgynb»), apxuTekTypa KOTOPOro cCreuvanusupoBaHa Ans napannensHon obpaboTku
HeMpoCeTEBbIX anropUTMOB B pearibHOM BPEMEHM.

B xoge akcnnyatauuu, B peXume peanbHOro BpEMEHW, CUCTEMA HenpepbiBHO ¥ NapannensHo TecTu-
pyeT Bce KOM. HeipoKoHTpOnep WHULMMPYET BbINOSTHEHWE TECTOBLIX MPOrpamMM COTfacHO anroputMam u3
M3Y. BbixoaHble curHanbl Mogynei B peanbHOM BPpEMEHW NOJalTCs Ha BXog 06yYeHHON HEMPOHHON CeTy.
CeTb ocyulecTnsieT 06paboTky aTUX AaHHbIX, MO CyTW, MPOBOAS CBEPKY TEKYLLEro NoBeAeHUs Moayns ¢ aTa-
FIOHHOM MOAENbIO, NOCIIE YEro HEMPOKOHTPOSEP CPABHUBAET BbIXOL CETW WK BbIYUCIEHHOE Ha €ro OCHOBE
paccorniacoBaHue ¢ JonycTUMbIMK npesenamu.

Ecnu paccornacoBaHve Haxogutcs B JONycke, HENPOKOHTPONep POpMUPYET UHTErpanbHbIA CUTHaN
ncnpaBHOCTM Ans gaHHoro KOM. 3T0T curHan nepeaaeTcst Ha COOTBETCTBYIOLMIA Y3en NOAAEPKKA MOZYNS
(YMNM) ansa uHTerpaumm B 06LLy0 cUCTEMY YNpaBReHUs pe3epBUpPOBaHMEM 1 MOXET Ay6nmpoBaThes Ha cpesd-
CTBa MHAMKALMM ANS 9KMNaxa, @ Takke B WTaTHY0 60PTOBYI aBTOMATU3MPOBAHHYK CUCTEMY KOHTPOMS Npu
Ha3eMHbIX NMPOBEPKax creyranucTaMn UHXeHEPHO-aBUaLMOHHON cnyxBbl. B criyyae BbIxoga paccornacosa-
HWA 3@ JONyCTUMble Mpederbl CUCTEMA WHTEpnpeTupyeT 3TO Kak OTka3. HelpoKoHTponnep HemeaneHHo
(hopMUpyeT CurHan oK U NakeT KOMaHL pekoHurypaunn. 3T KOMaHabl UHALMMPYIOT nepegady npo-
rpaMMHOro 0becrneyeHns 1 BbIYMCINTENbHBIX 3a4ay C OTKa3aBLUEro MoAyns Ha 3apaHee Ha3HauyeHHble uc-
npaBHble focTynHble KOM. lNocne 3aBeplueHns nepepacnpefeneHns Curdan UcnpaBHOCTU C OTKasaBLUEro
MOZyns CHAMaeTCs, a cucTeMa npofdornkaeT paboTy B HOBOW KOHMrypauuu, coxpaHss obLyo yHKLMO-
HanbHocTb [10].

LleHTpanbHbIM anemMeHToM (yHKUMoHMpoBaHus UCT sBRsieTcs anroputm, peanusyowmin 3aMKHYThIN
LMK KOHTponNst 1 ynpasnexns. OH 06beamnHsEeT npouecchl cbopa TECTOBbIX AaHHbIX, UX HEMPOCETEBOM 0bpa-
BoTk1 1 BbIPAbOTKM ynpaBnAKLWMX Bo3aencTBui. lNpeanoxeHHas norvka paboTbl obecneunBaeT HanaHc
Mexqay YyBCTBUTENBHOCTBIO K 0TKa3aM W YCTONYMBOCTBIO K CryYalHbIM NOMeXam.

Ha pucyHke 3 npeactaBneHa 6rok-cxema anroputMma, KOTopbli (hopManuayeT UMKIMYEecKuin npoLecc
(yHKUmoHmpoBaHus ACT B pexxume peanbHOro BpemMeHu. ANropuTtM OnMCbiBaeT NocnefoBaTeNbHOCTL one-
pauui OT MHULManu3aumm 1 napannensHoro onpoca KOM o aHanusa ux coctosHus ¢ nomoysto MHC v npu-
HATUS HEMPOKOHTPOMNNEPOM peLLeHUs O BblAaye CurHana 1cnpaBHOCTW UIK KOMaHAbl Ha PEKOHMUIypaLmio.
INorvka BeTBREHM B BNOK-CXEME OCHOBaHa Ha CPaBHEHWUM MHTErpanbHOrO MokasaTens paccornacoBaHus ¢
ponyckamu, 4to obecrneynBaeT aganTuBHoOe 0BHapYXeHne 0TKa3oB 1 NPeLOTKA3HbIX COCTOSHUN.

BaxHon ocobeHHOCTb0 anroputMinyeckon ocHoBbl CT ABNSETCS NPUMEHEHWE MexaHu3Ma Hakonne-
HWS OTKA30B W MOMbITOK BOCCTAHOBIEHUS TECTUPYEMOrO MOAYNSA 4O NPUHATUS OKOHYATENbHOTO PeLUeHus O
ero pekoHgurypauun. Kak nokasaHo Ha 6nok-cxeme (pucyHok 4), mocre obHapyXeHus paccornacoBaHms,
NPEBbILLAIOLLErO AOMYCTUMBIA NOPOT, HEMPOKOHTPONNEP HE UHULMMPYET HEMELNIEHHOe nepepacnpeneneHme
3adad, a UHKPEeMEHTUPYET CYETHYMK NOCNEeLOoBaTENbHbIX HAPYLUEeHU AN AaHHOro KOM 1 HULMUpYET uukn
nepesarpysku mMogyns. Torbko nocne Toro, Kak CYeTYMK JOCTUraeT 3HayeHns natb (TO eCTb Nocne NATu He-
yAAUHbIX MOMbITOK BOCCTAHOBIIEHNS LUTATHOTO (DYHKLMOHUPOBAHUS), CUCTEMA NEPEXOANT K dpase pekoHgury-
pauun ¢ nepegayen BbIUMCIMTENbHbIX (PYHKLUMA HA JOCTYNHbIA pecypc. Takoi noaxon no3BOMSET OTCEATb
KpaTKOBPEeMEHHble COOM, BbI3BaHHbIE BHELLUHUMM BO3AENCTBUSAMM UMM NEPEXOAHBIMU MpOLEeccaMu, 1 TeM ca-
MbIM NpeoTBpaLLaeT He0BOCHOBaHHbIE PEKOH(UIypaLmm, KOTopble MO Bbl CHU3UTL 0BLLYI0 0TKa30yCTOM-
YMBOCTb W NPUBECTYU K HEOMPaBAAHHOMN Neperpyske ocTarnbHbIX Mogynei. B cnyvae ycnewwHoro BOCCTaHOBM e-
HWa paboTbl nocne NGO 13 NOMBITOK Nepesarpy3ku CHETUMK 0BHYNSETCS, U MOAYNb NPOLOMKAET YHKLMO-
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HWPOBATb B LUTATHOM peXuMe.

PesynbTaTthl MOLENMPOBaHUS, NPeaCTaBNeHHble B BULE BPEMEHHbIX Auarpamm, HarmsgHo AEMOHCTPU-
pytoT BCe (pasbl npouecca. B HavanbHbIN Neprnos BCe CUrHanbl UCNPaBHOCTW HAXOAATCA B aKTUBHOM COCTOS-
HWW, @ BENUYMHA OLWNBKN TeCcTUpoBaHWa Ans kaxgoro KOM 6nuska K Hyno. B MOMEHT nMmutauum otkasa KOM
1 Ha 10-1 cekyHOe MoLenMpoBaHNs (PUCYHOK 4) ero BbIXOAHOW CUrHamn OTKIOHSETCS OT 3TanOHHOW TPaeKTo-
pun. HeipoHHas ceTb Mogyns VICT dukcupyeT 3TO OTKIOHEHWE, YTO NPUBOAWT K PE3KOMY POCTY curHana
owmbkn ansa KOM 1, npesblwarowemy ycTaHoBmneHHbli nopor. Mpu atom gng KOM 2 u KOM 3 rpadpmkn owu-
6ok ocTatoTCs B HOpMe.

MHTENNEKTYAIIbHAA CUCTEMA TECTUPOBAHWA BELIBC UMA HA OCHOBE MHC
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Puc. 4. MomeHT oTka3a KOM 1

WHTENNEKTYANbHAA CUCTEMA TECTUPOBAHUA BLIBC UMA HA OCHOBE UHC
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Puc. 5. PekoHdurypaumsa KOM 1 Ha gocTynHble pecypcebl
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Cpasy nocne obHapyxeHus oTknoHeHust mogenb WCT mHuUmmpyeT nonbiTkn nepesarpy3kn KOM 1
LTaTHIMK BCTPOEHHbIMU cpefcTBamu BLIBC. Nocne BbINONHEHUs AT HEYAAYHbIX NOMbITOK Nepesarpysku,
HEeMPOKOHTPONNep hopMUpyeT KoMaHZy pekoHdurypauuu, agpecoBarHyo KOM 1. CurHan ucnpasHoCcTv Ans
AaHHOrO MOAYNs NepexoauT B HeakTUBHOE cocTosHue. Mogernb cukeupyeT npouecc nepepacnpegenexns
BbIYUCNUTENBHON Harpysku. Yepes ycrioBHbIM (4ns Bonblueid HarmsgHOCTM npouecca) UHTepBas BPEMEHU
(Nopsiaka HECKOMbKUX CeKyHA B Maclutabe Mogenu) cucTema nosHOCTbIO BOCCTAaHaB/MBAET CBOK (hyHKLMO-
HanbHOCTb, 0 YeMm cuageTenscTyeT coobueHne «CICTEMA BOCCTAHOBIEHAY. Mpu atom KOM 2 n KOM
3 npogormxarT paboTy 6e3 npepbiBaHUiA, UX CUrHANbI UCMPABHOCTU OCTAKTCSH aKTUBHLIMU Ha MPOTSHKEHWN
BCETO LWKa MOAENMpoBaHmMs (PUCYHOK 5).

MMocne pekoHgurypauum yHKkUmn otkasaslero KOM 1 nepepacnpefeneHbl Ha BbIMUCIUTENbHbIE pe-
cypcbl KOM 2 1 KOM 3, nponopunoHanbHO Ux 3arpyXeHHOCTU.

Takum 0bpasom, B pamkax MpoBefeHHOro uccrefoBaHns bbina paspabotaHa, NpoaHanuaMposaHa 1
MoZenupoBaHa paboTta WHTENNEKTYanbHOM CUCTEMbI TECTUPOBAHUS KOHCTPYKTUBHO-YHKLMOHASBHBIX MOY-
nen BopToBbIX LMPPOBbIX BbIMMCIUTENBHBIX CUCTEM MHTErPUPOBAHHON MOZYNbHOM aBMOHUKM. Cuctema ba-
3MpYeTCs Ha CUHTEe3e COBPEMEHHbBIX METOO0B UCKYCCTBEHHOTO MHTENEKTa, B YaCTHOCTH, rnyBokoro obyyeHns
NCKYCCTBEHHbIX HEMPOHHBIX CETEN, W KIAaCCUYECKUX NPUHLMMOB NOCTPOEHMS OTKA30yCTONYMBLIX aBUALMOHHBIX
cucteM. MpeanoxeHHoe pelueHe 06ecneymBaeT akTUBHBLIN MHTENNEKTYarbHbIA MOHUTOPUHI COCTOSHUS KaX-
poro KOM B peanbHOM BpeMEHU, YTO SBASETCS HEODXOAMMBIM YCIIOBUEM ANS peanu3auum KoHUenuun «ca-
MOBOCCTaHaBIMBAOLLENCS» aBUOHVIKM.
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MATEMATWYECKAA MOJIEJIb
NHTENNEKTYA/IbHOW BAJTURALIMA
KOPPEKTHOCTW MUTPALIUA
[EONPOCTPAHCTBEHHbIX JAHHBIX ARCGIS B
NEXTGIS

KOHCTAHTWHUAW WbA POMAHOBIMY

MarucTp

[13H0BAHEHKO AHACTACWA AH[IPEEBHA

KaHOMAAT TEXHUYECKWUX HayK, AOLEHT,
[oLUeHT katbeapbl H2 «[porpaMmHas MHXeHepUs N UHTENNEKTYarbHble CUCTEMbI»
BanTuickuin rocyaapcTBeHHbIN TexHndeckuin yuusepcutet « BOEHMEX» um. [1. ®. YctuHosa

AHHOTauUmA: NpeafioxXeHa MaTeMaTMyeckas MoLeNb KOHTPONS MUrpaLmn reonpoCTPaHCTBEHHbIX AaHHbIX 13
ArcGIS B NextGIS. [laHHble, CTUNW 1 @HHOTaLUX NPUBOAATCS K KAHOHMYECKOMY BEKTOPHOMY MPeACTaBNEHUIo;
KOPPEKTHOCTb OLIEHWBAETCS B3BELLEHHOW METPUKOW, KocuHyCHbIM cxofcTBoM, KNN-knaccudukaumen n rayc-
coBckoit cmecbio. ANOVA ncnonbayeTcs ans otbopa npusHakos, a ceTb [eTpu hopmanuayeT napannenbHbli
KOHBEWep NpoBEPKN. YNCMEHHbIN NpUMep ABNSETCH UCKMKYUTENBHO CUHTETUYECKM U EMOHCTPUPYET Nnpo-
Leaypy, HO He 3aMeHSIET SMMMPUYECKYI0 BanuaaLMio Ha peasnbHbIX NPOEKTax.

KntoyeBble cnoBa: reonpocTpaHcTBeHHble fdaHHble, ArcGIS, NextGIS, murpauus, Banupaums, kNN,
Gaussian Mixture Model, ANOVA, ceTb MeTpw.

MATHEMATICAL MODEL FOR INTELLIGENT VALIDATION OF ARCGIS-TO-NEXTGIS GEOSPATIAL
DATA MIGRATION CORRECTNESS

Konstantinidi llya Romanovich,
Dziubanenko Anastasia A.

Abstract: a mathematical model is proposed for validating geospatial data migration from ArcGIS to NextGIS.
Data, styles, and annotations are mapped to a canonical vector representation; correctness is assessed with a
weighted metric, cosine similarity, k-nearest neighbours, and a Gaussian mixture model. ANOVA supports fea-
ture selection, while a Petri net formalizes the parallel validation workflow. The numerical example is strictly
synthetic and illustrates the procedure without claiming empirical validation on real projects.

Key words: geospatial data, ArcGIS, NextGIS, migration, validation, kNN, Gaussian Mixture Model, ANOVA,
Petri net.

BBegeHue
[Mpy MUrpaLmmn reonHOPMaLMOHHBIX MPOEKTOB KOPPEKTHOCTb ONPEAENnseTCs He TOMbKO COXPAHHOCTbIO
reomeTpuin n atpubyTos. MpaBuna oTobpaxeHus, KNaccbl CUMBOSIOB, MacLUTabHble 3aBUCUMOCTH, NOAMUCH 1
aHHOTaLMM Takxke HeCyT mpeameTHbI cmbicn. Moatomy nepeHoc ArcGIS — NextGIS uenecoobpasHo pac-
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CMaTpuBaTh kak npeobpasoBaHie CBA3AHHOMO 06bEKTA «AaHHbIE — CTUMM — aHHOTaLWUNY», @ HE KaK NPOCTYHO
KOHBEpTaLuIo (haitnos.

dopmanusauus BO3MOXHa Onarogapsi CTPYKTYpWMpOBaHHbIM NpeacTaBneHuam nnatdopm. Layer-
(annebl lyrx B ArcGIS Pro cogepxat CIM-onucanue B JSON 1 fonyckatoT u3BneyeHue napameTpoB CUMBO-
nuku [1]. B NextGIS Web ctunb npefcraBneH otaensHbIM pecypcoM Criost U MOXET 3aaBaTbCsl HECKOSTbKUMU
cnocobamu [2]; napameTpbl aHHoTauuin ArcGIS BKntoualoT CBOMCTBA TEKCTA, LiBETa, pasMepa, BblpaBHUBaHUS,
cMeLeHus n yrna [3]. Lienb paboTtbl — NoCTpouUTL MaTeMaTUyeCKyto MOAENb UHTENMNEKTYanbHON BanuaaLmm,
koTopas 00beauHsSeT METPUYECKMe, BEPOSITHOCTHbIE U KNacCUhUKaLMOHHbIE KpUTEPUU W 3a[aéT BOCMPOM3-
BOAVMBIN MPOLLECC NPUHATUS PELLEHMS.

1. KaHoHWueckoe npeacTaBneHne 06 bekta MUrpaLmu

Murpupyemblid NPOEKT NpeACTaBUM TPOMKOW:

P ={D,S,A},
roe D — reogaHHble (reomeTpun, aTpubyThl 1 CXema), S — CTUNKM Bu3yanusaumu, A — aHHoTauuu. ins
COMOCTaBMEHNS UCXOAHOTO NpoekTa Psrc u pesynbTata Pdst BBOAWTCS KaHOHMYEeCKas (hyHKLMS:
®(P) = X € R", X =[x®,x®) x@],
BekTop pacxoxaeHnin 3a4aéTcs BolpaXeHUeM:
AX = d(PSTC) — p(PIst),

OyHKUMA © nepeBoANT pasHOPOAHbIE NapameTpbl B COMOCTaBMMbIE HOPMMPOBAHHbIE MpU3HaKK. [1ns
Broka D ucnonbaytoTes Mo 06beKTOB, 40N HEBANWAHbLIX FEOMETPUIA, HECOOTBETCTBUS CXEMbI aTpUBYTOB M
CUCTEMbI KOOPAMHAT; AN S — YMCIIO KNaccoB CUMBOSIMKW, LIBETOBbIE PaCXOXAEHUS, AMana3oHbl BULUMOCTY
W npaBuna nognucen; Ang A — YUCNO aHHOTaUWi, pasMep WpudTa, OpUEHTALMS U COXPAHHOCTb TEKCTa.
Habop He SBnsieTCS UCYEPNbIBAKOLLMM: €ro COCTaB ONpeaensieTcs JOCTYNHOCTLIO NapaMeTpoB U PUCKOM KOH-
KPETHOW MUTpaLun.

Ha ctopoHe NextGIS kaHOHW3aLms onupaeTcs Ha pecypcbl CNOEB u ctunei [2]. Mpu aTomM Moaens He
OTOXOECTBNAET halnnoBbli NEPEHOC C NOSTHON 3KBMBASIEHTHOCTBLIO NMPOEKTA: BU3yarnbHbIE Y aHHOTALMOHHbIE
NPU3HaKV NPOBEPSIOTCS OTAEMBHO.

2. MeTpuyeckas u knaccmukaumoHHas oLeHKa

Myctb Xsrc = Q(Psrc), Xdst = @(Pdst). Mocne npuBeaeHns egnHuL, 1 MacwTabosB Npu3HaKku CTaHAapT u-
3yl0TCS; CTaHAapTHAs onepawuys BblYUTaeT CpeHee 1 LenuT pesynbTaT Ha CTaHAapTHOE OTKIOHeHuWe [4]. Ang
WHXXEHEePHOMN MHTEpPNpeTaLMn MCNonb3yeTcs BaBelleHHas RMS-meTpuka:

n
1
p(Xsrc’det) - EZ(Wijj)ZJ ij - (Xis‘rc _X]gist)’

j=1

3Aecb N — Y1Cno NpU3HaKoB, AXj — pacxoxgeHue Mo j-My Npu3Haky, Wj — BEC HOPMUPOBKW 1 Npea-
MeTHOM 3HaummocTu. Matpuya Becos W anaroHanbHa. Takoe 3afaHve He npunuchIBaeT BCEM KOMMOHEHTaM
OMHAKOBbIA PUCK: HaNpUMep, NoTeps npasuna Knaccugukaumm MoxeT BbiTb CyLleCTBEHHee HebOrbLIOoro
LiBETOBOrO CABura.

[10nOnHUTENBHBIN KOHTPOMb HAaNPaBNEHUst BEKTOPA NPK3HAKOB BbIMOMHSETCS KOCUHYCHOM 6rn30CTbio [5]:

(Xsrc,det)
lxsrelly X 4sell,

[ToporoBoe peLLeHne No P B UCXOAHOWM MOLENW UMeeT BUL:

p < &= 0K, e<p <& =WARN, p > &' = FAIL,

B cuHTeTnYeckoi AEMOHCTpaLUMM MCnonb3oBaHbl € = 0,5 1 €' = 1,2, 3TN 3HAYEHMS He SBNSKOTCS YHU-
BepcanbHbIMW HOpMaTUBaMU: X criedyeT kanubposaTb Ans BblbpaHHOro coctasa @ 1 peanbHOro0 Maccusa
MUrpaLi.

[Ons yyéta TMnoBbix coveTaHuit owmbok BBoamtca kNN-knaccudumkatop. Mpu Hanmuum obyyarowen
BbIGopku nap (AXi, yi), rae yi € {OK, WARN, FAIL}, pelueHune onpegensietca Mogomn Knaccos brimkaniumx co-
cepen:

COS(XsrC, det) —
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y(AX) = mOde{y(l)J sy y(k)};

MeTog peanusyeT «BTOPOE MHEHME» OTHOCUTENbHO Mopora M gonyckaeT obyyeHne Ha pakTU4EeCKU
NOATBEPXAEHHBIX MCX0AaX; BbIOOP K 1 METPUKM 3aBUCUT OT AaHHbIX [6]. [oka Takas paameyeHHas UCTOpus He
HakonneHa, pe3ynbtaT KNN Henb3s TpakToBaTh Kak AMNUPUYECKN NOATBEPXKOEHHBIN.

[ns 06beanHeHUst TPEX KOMMOHEHT BbIYMCIIAKTCS OTAENbHbIE PACCTOSAHNS:

oo = p(X2XE), ps = p(X2XD), pa = p(x D, xL),

VIM COOTBETCTBYIOT YaCTHbIE NMOKA3aTENM KayecTsa:

Qp = exp(—pp), Qs =exp(—ps), Q4 = exp(—py).

WHTerpanbHbIi nokasaTesb onpeaenseTcs Kak:

Qv=aQD+,BQS+YQA' a+,8+y=1, a’,,@,)/ZO.

KoadbdhmumeHTsl a, B 1y HeOTpuUATENbHLI 1 B CyMMe pPaBHbl e4UHULE; OHU 3aAat0T NPeAMETHYH 3Ha-
YMMOCTb AAHHbIX, CTUMEN U aHHOTaLMA.

3. BeposiTHOCTHas moAenb U CTaTUCTMYECKas KanmbpoBka

BeposTHOCTHbIN Br10K onuckIBaeT pacnpeaeneHne JOnYCTUMbIX OTKITOHEHUI rayCCOBCKOW CMECHIO:

Cc C

p(4X) = Z . N(AX | u, 2.), ch =1 n.20,
c=1 c=1

roe C — YMCro KOMMOHEHT, TTIC — UX BECa, JIC U XC — CPeAHWe BEKTOPbI 1 KOBapUaLMOHHbIE MaTpULbI.

[MpaKTnyeckni Ckop paseH norapudgmy nnoTHOCTH:
Sgmm (4X) = Ing(AX)-

WHTepgenc GaussianMixture BbluMCnsieT 3TOT nokasaTenb ANS KAKOOro HabmiogeHus MeToaom

score_samples [7]. [Npw nopore T ycnosne aHoManuu 3anuncbIBaeTcs Tak:
logp(4X) < 7 = aHomanus (prob-flag).

[Ins 0TAEeNnbHOM rayCCoBCKOM KOMMOHEHTbI BKMag COBMECTHOM CTPYKTYPbI MPU3HAKOB 3a4aéTcs KBaapa-

TM4HOM chopmoit MaxanaHobuca:
Dy (AX; 1, 2) = (AX — )27 (AX — ),

BonbLuoe 3HayeHve aTon hopmbl CHKaeT log p(AX) 1 No3BoNseT 0BHAPYKUTb HETUMMYHOE COYEeTaHME
YMEpPEHHbIX N0 OTAENbHOCTY PACXOXAEHNHA.

Ot6op npu3HakoB ¥ nepauyHas kannbpoBka BeCOB BbINOMNHsAOTCA oaHodakTopHbiM ANOVA. [Ins 3Ha-
yeHwns Yij j-ro HabnogeHus B i-M Krnacce kayecTBa MCMonb3yeTcs MOLENb:

YVij =pu+1+e€,
Kputepwuit paBeHCTBa CpefHUX OCHOBaH Ha F-CTaTucTuke:
P MST
~ MSE’

3pecb U — obLnin cpeaHuin ypoBeHb, Ti — adhdhekT Knacca, &ij — owunbka, MST n MSE — mexrpynno-
Bas ¥ BHYTPUrpynnosas cpegHne CyMMbl kBagpaTto. Manble p-value B AEMOHCTPaLMOHHOM Habope 1cnosb-
3YH0TCA TOMBbKO ANs WNNKCTpauun oTbopa NpU3HaKoB, a He Kak [oKa3aTenbCTBO 3HAYMMOCTM Ha peasibHbIX
npoeKTax.

Tabnuua 1
Hanbonee pasnuyatowme npu3Haku B CUHTETMHECKON AEMOHCTpaLMK

MpusHak F p-value

Aangle 337,563 1,309e-28
Afont_size 202,107 8,248e-24
AN_anno 158,740 1,244e-21
Ascale_range 121,033 2,890e-19
Acrs_flag 120,081 3,375e-19
An_classes 103,428 1,737e-17

ﬂpumeanue: n = 50; 3HayeHus F u p-value 834mMbI U3 CUHMEemMu4ecKoe0 UsicmpamueHo2o Ha6opa LUCX00HOU PyKonucu.
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4. CeTb lMeTpyn 1 BanmaaunoHHbIN KOHBENEp
[ins BoCNpou3BOAMMOrO ynpaBieHus NpoLeccoM npoBepka NpeacTaBnseTcs ceTbio [etpu:
N = (P,T,F, M),

roe P — MHOXeCTBO MecT, T — MHOXeCTBO nepexofos, F — mHoxecTBo ayr, M0 — HavanbHas map-
kuposka [8]. Mocne cTapTa TOKeHbI NOCTYNaoT B TPU NapansesibHble BETBU: KaHOHM3aLmio 1 oueHky D, S un A.
lMepexon CWHXpOHM3aLMX paspeLuaeTcs nocrie 3aBeplleHns Bcex BeTBel. 3aTem BbluucnswTes Qv v log
p(AX), npumensietcs KNN, a utorosblit nepexog popmupyet ctatyc OK, WARN unu FAIL n npotokon QA/QC.

Takoe npeacTaBneHne OTAENSET MaTeMaTUyeckue Kputepun ot opkectpauun. OHO No3BONSET SBHO
(hMKCMpOBaTL OTCYTCTBME 003aTENBHOTO pesynbTaTta, NOBTOPATb OTAEMbHYI MPOBEPKY W He CYUTaTh MUrpa-
L0 3aBEPLUEHHON, NOKA HE CUHXPOHU3MPOBAHbI JaHHbIE, CTUIN U aHHOTaLMN.

5. CuHTeTMYeCKaa AeMOHCTpaLma

[leMOHCTpaLUKs HKe SBNSETCS UCKMIOUMTENBHO CUHTETUYECKOW U UINMKCTPATUBHOM; OHA HE OMKCbIBa-
eT HabnoaeHus peanbHbIX NPOEKTOB U He NOATBEPKAAET IKCMIyaTaLMOHHYI0 TOYHOCTb MOAENN. B ncxogHoi
pykonucu cmogenmpoBaHbl N = 50 0bbekToB ¢ gonamu knaccoB OK/WARN/FAIL 60/20/20. MpuHsatel C = 3
komnoHeHTol GMM, k =5 ansa kNN, € = 0,5, €' = 1,2 u 1 = -10. [pu3HaKkn cunTatoTcs 3apaHee HOPMUPOBAHHbI-
M.

GMM obyyaeTtcs Ha cuHTeTudeckmnx obbektax knaccos OK n WARN, a FAIL TpakTyeTcs kak BbIXOA 3a
ponyctumyto obnactb. WHTerpanbHbin Qv ncnonb3yeTcs kak ckop pacnosHasaHus OK. [ns CUHTETUYECKMX
3HaveHuit ncxoaHon pykonucu ykasaHo AUC = 0,973; ROC ctpounTcs cTaHgapTHOW npoueaypoit roc_curve [9].
OTO YMCMO XapaKTepU3yeT TOSbKO 3a4aHHbIA MOAENbHbIA CLEHapUn U He NEPEHOCUTCS Ha peanbHble MUrpa-
Lum.

Tabnuya 1 nokasbiBaeT, kak ANOVA MOXeT paHXupoBaTb MpW3HakW B WNMOCTPATUMBHOM Habope.
lMpakTnyeckoe npuMeHeHne TpebyeT 3aHOBO OLEHWTb Beca, MOpOru 1 KoBapuauun Ha penpe3eHTaTuBHbIX,
HEe3aBMCUMO MPOBEPEHHbBIX MUrPaLMsX; NPOBEPUTb YCTONYMBOCTL K COCTaBY CIOEB; pa3fenuTb AaHHble 4N
0ByyeHns 1 KOHTPONS; 3atpUKCUPOBATL NPaBMa 3KCNEPTHON pa3MeTKM.

6. O6cyxaeHWe U orpaHNyeHus

lMpeanaraemas Mogenb 06beanHsAeT 4EeTEPMUHMPOBAHHDIA KOHTPOMb MHBAPWUAHTOB W CTaTUCTUYECKOE
BbISIBNEHNE HETUMWUYHBIX OTKMOHEHWA. KaHOHWYecKoe npescTaBsneHe obecneymBaeT He3aBUCUMOCTb KpUTe-
pueB OT ucxogHoro chopmara, a pasaenenue D, S u A nokanuayet npuunHy otkasa. KNN noneseH gns nosTo-
psroLwmxcs knaccos owmbok, GMM — ans aHoMasnbHbIX COYETaHWM, KOTOPbIE HE MOKPbITbI OTAEMbHBIM NOPO-
roMm.

[MaBHOE OrpaHNyeHne COCTOUT B JEMOHCTPALMOHHOM XapakTepe YUCHEHHbIX pe3ynbTaToB. B pabote
He 3asBnseTCs amnupuyeckas anpobaums Ha npoudBogcTBeHHOM Bbibopke ArcGIS/NextGIS. Kpome Toro, co-
craB ® 3asucut ot goctynHoctn CIM, pecypcoB CTUNS 1 NapaMeTpoB aHHOTALMI; BHELLHWE CepBUCHI MOTYT
He NPeAoCTaBNATb JOKaNbHbIA CTUMb. [03TOMY BHEApeHWe AOMKHO COMpOBOXAATHCS BEPCUOHUPOBAHMEM
CXEMbI NPU3HAKOB W (PUKCaLMEN HEN3BNEYEHHBIX NapaMeTPOB B OTYETE.

BbiBOabI

CdhopmupoBaHa MaTemaTtnyeckasi MOAENb WHTENmeKTyanbHoW Banupauum murpauum ArcGIS —
NextGIS. OHa BKknoYaeT KaHOHW3aUMK AaHHbIX, CTUMEN U aHHOTaLWiA, B3BELEHHYD RMS-MeTpuky u kocu-
HycHoe cxoacTBo, kNN, GMM ¢ maxanaHo6ucoson ctpyktypon, ANOVA-kannbpoBky, MHTerpanbHbIi nokasa-
Tenb Qv u cetb MeTpn Ans ynpasnenus npoueccoMm. Mogenb 3a4aét npoBepsieMyto apxXmUTEKTYpy KOHTPONS,
HO €€ NOporu 1 Ka4ecTBO Knaccudukaumm JOmKHbI OblTb NOATBEPXAEHbI HA pearibHbIX PasMeyYeHHbIX Murpa-
umsx. MprBeaEHHbIE YUCTIEHHBIE 3HAYEHMS COXPAHSIKOT CTATYC CUHTETUYECKON UNMICTpaLyK.
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YIIK 336

HANNOr0BbIM MOHUTOPUHT M MPOLIECC ErO
LIUDPOBU3ALIUN

TOMWUIIOBA ENU3ABETA CEPTEEBHA

MarucTpaHT
Poccwiickas akageMust Hapo4HOTO X03CTBA W rOCYAapCTBEHHOMN CRyXObl
npw MNpe3ngexte Poccuitickon Gegepauuu, Antanckun gounuan, r. bapsayn

HayuHb1i pykoeodumens: Kynukoea UpuHa BnadumuposHa

K.3.H., doueHm kaghedpbl 3KOHOMUKU U (hUHAHCO8

Poccutickas akademusi HapoOHo20 xo3sticmea u 20cydapcmeeHHoOU Criyx6bl
npu lNpe3udeHme Poccutickoll @edepayuu, Anmalickuli ounuan, 2. bapHayn

AHHoTauums: B cTatbe paccmaTpuBaeTCs HaMoroBbl MOHUTOPUHI Kak MepCrekTUBHAs OTpachb HanoroBoro
KOHTpONsi, BHegpeHWe kotopon B Poccuiickon ®epepauuy obycrosneHo LnppoBor TpaHcqopmaumen aKo-
HOMUKW 1 HEOBXOAMMOCTbIO NOBbILLEHNS APEEKTUBHOCTU KOHTPONBHON LEATENBHOCTM HANOroBbIX OpraHoB. B
cTaTbe packpbiTa CYLIHOCTb HANMOrOBOrO MOHUTOPUHTA KakK (DOPMbI KOHTPONS B PEXUME peanbHOro BPeMEHH,
TakxKe BblBeAEHbI OCHOBHbIE HaNpaBneHuns LMgpOBKU3aLMM HANOrOBOTrO MOHUTOPUHTA.

KnioueBble cnoBa: HanoroBbI MOHUTOPVHT, HAMOTOBbI KOHTPOSb, LMPOBN3aLIMS, HANOrOBbIE OpraHbl, Ci-
CTEMa BHYTPEHHETO HAMIOroBOr0 KOHTPONS.

TAX MONITORING AND ITS DIGITALIZATION
Tomilova Elizaveta Sergeevna
Scientific supervisor: Kulikova IrinaVladimirovna

Abstract: This article examines tax monitoring as a promising area of tax control, the implementation of which
in the Russian Federation is driven by the digital transformation of the economy and the need to improve the
effectiveness of tax authorities' audit activities. The article explores the essence of tax monitoring as a form of
real-time control and identifies key areas for digitalization of tax monitoring.

Keywords: tax monitoring, tax control, digitalization, tax authorities, internal tax control system.

[ns no6oro MMpoBOro rocyaapctea BaxHO 3MEEKTUBHOE PYHKLUMOHMPOBAHWE HAMOrOBOW CUCTEMDI,
roe obsizaTenbHbIM 3MeMEHTOM CTas HanoroBblid KOHTPOMb. OfHUM U3 CaMblX NEPCNEKTUBHBIX HAMPaBEHU
COBEPLUEHCTBOBAHWS HANOrOBOrO KOHTPONS SBASETCH CO3[aHue W BHEAPEHWE B CUCTEMY MHCTUTYTA Hanoro-
BOr0 MOHUTOPWHIa B Ka4eCTBe HOBOM (POPMbl B3aMMOAENCTBUS HANIOrOBbIX OPraHoB, C HanoronnaTtenbLymka-
MW NOAZepXMBast TEM CambIM MPUHLMMLI COTPYAHNYECTBA, 4OBEPUS U NPO3PAYHOCTU CUCTEMbI.

CoBpemeHHast Hanoroeas cuctema B Poccuitckon ®egepauun nepexvsaet rnybokyt TpaHchopma-
Lnto, koTopasi obycrnosneHa UnpoBM3aLEN S3KOHOMUKI U CTPEMIIEHNEM TOCYAAPCTBA K MOBbILLEHMIO A dek-
TMBHOCTW KOHTPOSbHOM AEATENbHOCTU. B yCnoBuUsSiX COBPEMEHHOTO pas3BUTMS Hanoroobnoxenus B Poccui-
ckon denepaunn 0cobyto akTyanbHOCTb NPUMOOPETAET HANMOrOBLIN MOHUTOPWHI, KOTOPbI XapakTepuayeTcs
YCINOXHEHWEM CTPYKTYpPbl HANOroobnoxeHus, yBenmyeHnem obbema HanoroBbIX onepauui, a Takke Heobxo-
AMMOCTbIO NOCTOSHHOW aBTOMAaTM3aLmMmi NPOLECCOB HAMOroBOr0 aAMWUHUCTPUPOBAHMS.

AKTyanbHOCTb MUccneaoBaHns obycnoBreHa Heckonbkumm haktopamu. Bo-nepBbix, €XerogHo npouc-
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XOAMT pacLUMPEeHNs NEPEYHs Y4aCTHUKOB HAMOroBOro MOHMTOPUHIA, YTO MOATBEPXAAET HEOBX0AMMOCTb OT-
cnexmBanusa 3pdeKTUBHOCTI KOHTPOIbHOM AEATENLHOCTM cpeamn busHeca. Bo-BTOpbIX, AanbHeilee pas3su-
TWE HaNoroBOro MOHUTOPWHIA HaNPSIMY0 3aBUCUT OT BHEAPEHUS aBTOMATU3MPOBAHHBIX CUCTEM KOHTPOMS Ha
OCHOBE MCKYCCTBEHHOTO MHTENMeKTa 1 bokyenHa. IMEHHO 3T0 npeBpaLLaeT HasnoroBblil MOHUTOPUHT B MOJ-
HOL|EHHY}0 CUCTEMY KOHTPONS.

Llenb faHHoOro uccnefoBaHus 3akmiovaeTcs B aHanmae CyLWHOCTW HanoroBoro MOHUTOPUHIa W BbisiBne-
HWUW KNIOYEBbIX HANPaBMEHWN ero LM poBm3aLmm.

B kayecTBe 06bEKTA MCCMEA0BaHMS pacCMaTPUBAETCS CUCTEMA HANOrOBOrO MOHUTOPUHIA Poccuinckon
degepauuu, BKIKYAKOLWAS UHCTUTYTbI, MEXaHU3Mbl M METOAbI KOTOPbIE UCMOMb3YITCS HaNoroBbIMU OpraHa-
MV ANst NPOBEAEHUS aHanM3a 1 OLEeHK (hMHAHCOBO-X03NCTBEHHOW AEATENbHOCTU HANOronnaTenbLLMKOB.

MpeaMeToM uccneaoBaHus SBNSETCS COBOKYMHOCTb OpraH13aLMOHHO- NPaBOBbIX, TEXHOMOMYECKUX U
METOAMYECKMX aCMeKTOB, KOTOPbIE BO3HUKAKOT B NPOLIECCE BHEAPEHUS U (DYHKLUMOHUPOBAHMS HArOroBoro Mo-
HUTOPUHra Kak LpoBOi POPMbI HANOTOBOrO KOHTPOMS

[Ins 0OCTWXeHWs NOCTaBIEHHON Lienu Obinn NocTaBneHs! creaytoLve 3agaym:

—  NpOaHanu3npoBaTb CyLYHOCTb HANOMOBOrO KOHTPONS;

—  paccMoTpeTb pofib BHYTPEHHErO HAMIOTOBOTO KOHTPOMS W pernaMeHT MHOPMAaLMOHHOIO BO3ae i-

—  BbISIBUTb OCHOBHbIE HanpaBneHuns UdpoBM3aLMmn HanoroBoro MOHUTOPUHTA;

—  MpOaHanW3npoBaTb NPEMMYLLECTBa, PUCKM U NEPCreKTMBLI LMGPOBM3aLMN HAIOTOBOrO MOHMTO-
puHra.

CornacHo cratbe 105.26 Hanorosoro Kogekca Poccuiickoit ®egepaLmm HanoroBblit MOHUTOPUHT Mpe d-
cTaBnsieT cobon ocobyt ¢hopMy HanoroBoro KOHTPONSs, MpU KOTOPOM HanoronnaTtenbliuk npeaocTaBnsiet
HanoroBoMy opraHy A0CTYN K He06X04MMON MHOPMALMKM B PEXUME PeanbHOr0 BPEMEHMN.

HarnorosbI MOHUTOPUHT NMPUHLMNMANBHO OTNIMYAETCS OT TPAAULMOHHBIX HANOroBbIX NPOBEPOK MO He-
CKOIbKAM KMKOYeBbIM napameTpam. Bo-nepBbix, 3T0 nepexoq OT TPaAWLMOHHOW CUCTEMbI HAfIOrOBOrO KOH-
TPONS C UCMONb30BAHWEM aHanu3a MHopmauun B ByMaxHOM BUAE, K KOHTPOITIO B PEXUME pearbHOro Bpe-
MEHW C WUCMOSMb30BaHWEM aBTOMATU3MPOBAHHBIX CUCTEM, KOTOpbIE MO3BOMAKT MoMyyaTb MHGOPMaLMO no
Mepe ee OTpaxeHus B yyeTe. Bo-BTOpbIX, MEHSETCS cMCTEMa ONpeaeneHns npeameTa HanoroBoro KOHTPONS,
TaK OCHOBHas 1aes HOBOBBELEHWN 3aKNK4aeTcsl B TOM, YTO CUCTEMa BHYTPEHHErO KOHTPONS AOMKHA BbiTb
BbICTPOEHa Haanexalium obpasoMm, rae akTuebl CHOPMUPOBAHBI U OLIEHEHbI, BEPHO, @ BCE XO3SANCTBEHHbIE
onepauuu NOATBEPKAEHI.

[MpeunmyLLecTBaMM HaNoOroBOro MOHUTOPUHTA SABNSKOTCS:

—  COKpaLLEeH1e U3aepxek opraHusaunm;

—  YMeHblUEeHWe JOKyMeHTO0bopoTa;

—  BbICOKOE KayeCTBO 06paboTKM JOKYMEHTOB.

lMepexoqd Ha HanoroBbl MOHUTOPUHI TpebyeT cepbe3HOM MOArOTOBKM B YACTW BbICTpPaMBaHUS Kaye-
CTBEHHOWN CUCTEMbI BHYTPEHHETO HANOroBOro KOHTPONs. [laHHas cucTema BbICTYNaeT B Ka4yecTBe Npo3payHo-
[0 UHCTPYMEHTA, C NMOMOLLbO KOTOPOrO ONpeaenstoTes TOYKM pUckoB B BrsHec-npoueccax. OHa BKTOYaeT B
cebs KOHTPOMbHbIE MPoLeaypbl, KOTOPbIE NO3BONAKT NPefoTBpaLLaTh BbISBIATL U KOPPEKTUPOBATL OLIMBKM
ynnatbl U UCYUCNEHUS HanoroB. B3aumogencTBre HanoroBoro opraHa ¥ y4acTHUKOM HanoroBoro MOHUTOPUH-
ra npoOWUCXOAMUT B AUCTAHLMOHHOM (bopmaTe yYepes orpeserieHHbIX OnepaTopoB 3rEKTPOHHOIO LOKYMEHTO-
obopoTa nnu Yepes kabuHeT HanoronnaTenbLuyyka.

Lincdbposast TpaHcopmaLms Hanoroson cuctembl Poccuiickoin Gefepaumm Havyanack 3aonro 4o Toro
KaK NosiBMIMOCh 0huLManbHOE NOHATME HANOroBOro MoHUTOpUHra. CoBpemMeHHas LndpoBr3aLmMs HanoroBoro
MOHUTOPUHTA ONpeSenseTcs HECKOMbKAMM KIOYEBLIMU CUCTEMAMM:

—  AUC «Hanor-3» npeacraBnset coboit aBTOMaTU3MPOBaHHYO MHAOPMAaLMOHHY0 cuctemy dege-
panbHON HamoroBoi cnyxObl, kKoTopas BkMYaeT B cebs 6asbl AaHHbIX O HanmoronnaTenblimkax. Ha 6ase
[aHHOI cucTeMbl Bbina 3anyLUeHHa HTerpaunoHHas nnatopma «Hanorosblil MOHUTOPUHIY;
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— ACKHAC-2, ACK HAC 3. [laHHble aBTOMATU3MPOBAHHbIE CUCTEMBI UCMONbB3YIOTCS NS BbISBIEHNS
owwmMboK B Jeknapauusix, aHanuaa Lenoyek nocTaBoK W NPeaoTBpaLLEeHNs HEMPaBOMEPHbIX BbIYETOB U BO3-
mewenns HOC;

— Big Data ¢ ucnonb3oBaH1emM UCKyCCTBEHHOTO WHTennekTa. [laHHble CUCTEMbI SBASKOTCSH NPOTHO3-
HbIMMW, B pamMKax ux LeiCTBUS NpeanoniaraeTcs BHEAPEHUE LMGPOBbLIX CUCTEM U NAT(OPM, UCKYCCTBEHHOMO
WHTeNneKTa C YKPenIeHHon MHgopMaumoHHon BesonacHocTblo. [peanonaraeTcs Ucnomnb3oBaHWe AaHHbIX
CUCTEM NS BbISIBMEHNS HANOroBbIX PUCKOB, aHOManuin B NOBEAEHWUM HanoronnatesbLuyka 1 aBTOMaTU4eCcKo-
ro hOpMMPOBaHNS PEKOMEHALMA.

3a nocnegHve 5 neT HanoroBbI MOHUTOPUHI NPEBPATUINCS U3 KOTAA-TO 3KCNEPUMEHTANBHOIO pexuMa,
OCHOBaHWEM, 4ns HabrogeHus KoToporo, Obin KpynHble HanoronnaTenbLmki, B CTaH4APTU3UPOBAHHYHO
UndppoByto Mogens (puc. 1).
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Kon-Bo opraHvsaumit (Tbic.wr.) O6bem obsAzatenbcTs (MapAa.py6.)

Puc. 1. lunamunka pasBuTUA HaNnorosoro MOHMTOpuHra 3a 2021-2025 rr.

3a aHanusupyemblii Nepuoa HanoroBbli MOHUTOPUHT AEMOHCTPUPYET YCTONYMBYIO MOMOXUTENbHYHO
TengeHumio. Tak, B nepuog ¢ 2021 r. no 2025 r. KoNMYeCTBO OpraHu3aLmin BLIPOCHOo B 3,6 pasa, YTo roBOPUT O
MOBbILLEHWUM JOBEPUS Y KOMMAHMIA K HAroroBbIM OpraHam. [1pu 3ToM CTOMT OTMETUTb, YTO BMECTE C KOnuye-
CTBOM HarnoronnatesbL1KoB BbIPOCIO YMCNO Hanorosbix 06s3atenscTs bonee yem B 3,4 pasa, YTO rOBOPUT O
TOM, 4TO B CUCTEMY HANIOrOBOr0 MOHUTOPWHIa Oblfv BKITKOYEHB! HE TONBKO KPYMHbIE KOMMaHWKM, HO Tak Xe op-
raHu3aumm Manoro u cpefHero busHeca. TakuMm 0Bpa3oM MOXHO CkasaTb YTO CUCTEMA HaroOroBOr0 MOHWUTO-
PWHra NpeBpaTunach B NOMHOLEHHbIA UHCTUTYT HANOroBOrO KOHTPOIS, KOTOPbIN OXBATbIBAET MHOIME CErMe H-
Tbl 9KOHOMUKI 1 06eCneymnBaeT 3HauUTENbHOE NOCTYNNEHNe B BIOOXET.

KntoyeBbIM MHCTPYMEHTOB LidhpOBU3aLMM HANIOTOBOrO MOHUTOPUHIA SABNSIETCS NEpexod Ha YHUuLu-
pOBaHHbIE POPMaThbl JMEKTPOHHOTO AOKYMeHToobopoTa. B3anmogencTsne mexay HaroronnatesbLyykoM
HanoroBbIM OpPraHOM OCYLLECTBASETCA C UCNONMb30BAHWEM YCUIIEHHON KBANUULMPOBAHHON NOAMMCK U Ma-
LUNHOYUTAEMbIX JOBEPEHHOCTEN.

HaroroBbI MOHUTOPUHI NPEACTABNSAET CYLIECTBEHHbIE MPEUMYyLLEeCTBa, Kak Ans rocyaapctea, Tak 1
AN HanoronnaTenbLumka.

lMpenmMyLLecTBa HaNoOroBOro MOHUTOPUHIA ANs rocyAapcTaa:

—  COKpaLleHue yucrna TPaguUMOHHBIX NPOBEPOK. B pamkax HanoroBOro MOHUTOPWHIa 3aMEHSKTCS
KamepasibHble W Bble3[Hble HAIOroBble NPOBEPKY;
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—  MOBbILWEHME TOYHOCTW M JOCTOBEPHOCTH HAMOrOBOM OTYETHOCTH C MOMOLLIO MCMOMNb30BAHMS aB-
TOMaTU3MPOBAHHBIX CUCTEM B PEXUME PEearibHOro BPEMEHMU;

—  MOBbILIEHWE JOBEPUS K HANOTOBOW cucTeme. Mpo3paqyHoCTb 1 OTKa3 OT MOSHOrO KOHTPONS yKpen-
NAT Joeepue BusHeca K HanoroBsIM OpraHam.

Takum 0Bpa3om, HanoroBbI MOHUTOPUHT NO3BOMSET COYeTaThb B cebe KOHTPOIb HAroroBoro 3akoHoA a-
TENbCTBA W ONTUMU3ALMIO aAMUHUCTPATUBHBIX NPoLeayp, YTO CNOCOBCTBYET MOBLILIEHWIO ONTUMM3aLMK 3 -
(HEKTUBHOCTYW HANOrOBOr0 MOHUTOPUHTA.

[MpenmyLLecTBa HaNIOrOBOrO MOHUTOPWHIA ANS HANoronaTenNbLUMKOB:

—  OTCYTCTBME KaMepanbHbIX U Bble3HbIX HAMOroBbIX NPOBEPOK B NEPUOL NPOBEAEHUS HAOTOBOrO
MOHUTOPWHra;

—  COKpalleHue obbema TpebyeMblx JOKYMEHTOB MyTeEM MPeAoCTaBIeHNs B HANOroBble OpraHbl 4o-
CTyna K MHhOPMaLMOHHOM CUCTEME;

—  CHWWKEHWE HAsoroBbIX PUCKOB MyTeM MpeaynpexmneHus OT HafOoroBOrO OpraHa O BbISIBIIEHHbIX
HapyLUEHMSX 1 OLLnBKaX.

HanoroBsbIi MOHUTOPUHI NpeacTaBnsieT cobon COBEPLLEHHO HOBbIN 3Tan B Pa3BUTUM HANOrOBOI CUCT e-
Mbl 1 HANoroBoro KoHTpons. [laHHas hopmMa HanoroBoro KOHTPONs CTUMYNMUPYET HanoronnaTenbLUMKOB Bbl-
cTpamnBaTb 3PEEKTUBHBIN BHYTPEHHWIA HANOTOBbIA KOHTPOMb U JOOPOBONBHO packpbiBaTh BCHO IMHAHCOBO-
X03ANCTBEHHYH MH(OPMALIMIO O CBOEN AEATENBHOCTW.

Takum 0Bpa3omM, MOXHO Cka3aTb, YTO HANOrOBbIA MOHUTOPUHI CTAHOBUTCS OPaNBEPOM MOBbILIEHUS
HANoOroBOM AUCLIMNMMHBI U Npo3paYHocTh busHeca. OaHako anst Gonee aPHEKTUBHOIO Pa3BUTUS HANOroOBOro
MOHUTOPWHra He06X0AMMO COKPaTUTL 3aABamBaHne )OpPM KOHTPOMNSA W NOAAEPXMBATbL YPOBEHb COBIIOAEHMS
HaANoroBOro 3aKOHOAATENbCTBA. TOMbKO NPU AaHHbIX YCNIOBUAX HAMOTOBbIA MOHUTOPUHT CMOXET peanu3oBaTb
cebs B nonHoM maclutabe u pacLumMpuTb CBOW NpenMyLLecTBa, Kak Ans rocygapcTea, Tak U Ans Hanoronna-
TeNbLUWKOB.
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HayuHb1ii pykogodumens: Xymbko TambsiHa BnaducnagoeHa
KaHOudam ropududeckux Hayk, doueHm,

3asedytouull kaghedpol 0buweobpasosameribHbIX QUCYUNIIUH,
Kpbmckuti gpunuan ®F6OQYBO «PIrYIl um. B.M. Jlebedesay,

2. Cumepeponornb, Poccusi

AHHoTaums: Llenbto HacToALEro UccnefoBaHNsa SBNSETCA BbiSBEHWe NpobnemaTtuku, cBs3aHHoON ¢ obecne-
YEeHMEM KOH(MUAEHUMANBHOCTW W 3aLyUTbl NEPCOHarbHbIX AaHHbIX, NPU OCYLLECTBMNEHUN afBOKaTCKOM Aes-
TeNbHOCTU. [INg peanusauuy NocTaBieHHON 3agayn, Hamu BygeT npoBedeH aHanu3 AeNCTBYIOLLErO 3aKOHO-
[aTenbCTBa, ONpeaeneHbl OCHOBHbIE NMPOBMEMbI, C KOTOPLIMU KOPUCTbI CTANKUBAKOTCS B CBOEN AEATENBHOCTY,
a Takxe (hOPMUPOBaHNE PeKOMEHOALMI HauMHaLOLEMY OpUCTY Npu paboTe ¢ NepCoHanbHbIMM AaHHLIMM [0-
BepuTenen.

KnioyeBble cnoBa: afBoKaTCKui 3anpoc, NpaBo afBoKaTa Ha MornyyeHne CBedeHUn 1 MHopMaLn, KOHQ K-
AEHLManbHOCTb, NepCoHarbHbIE AaHHble, JOBEPUTENb, aABOKaT.

PROBLEMS OF CONFIDENTIALITY AND PROTECTION OF PERSONAL DATA IN THE PROCESS OF
CARRYING OUT LAWYER’S REQUESTS

Gaybullayeva Elmaz Levzerovna
Scientific supervisor: Khutko Tatyana Vladislavovna

Abstract: The aim of this study is to identify the issues related to ensuring confidentiality and protecting per-
sonal data in the course of legal practice. To achieve the set goal, we will analyze the current legislation, ide n-
tify the main problems that lawyers face in their work, and develop recommendations for novice lawyers when
working with clients’ personal data.

Keywords: attorney’s request, attorney’s right to obtain information and data, confidentiality, personal data,
client, attorney.

B ycnosusx rnobanbHom LdpoBm3aLmm Bcex cdep Hallen Xn3HW, NPonopLMOHANEHO YBENNUMBAETCS
06beM MHMOpMaLMK, KOTOPbIA BCE Yalle pacnornaraeTcs Ha aNeKTPOHHbIX pecypcax W Niowaakax, B CBA3N C
4eM OCTpO CTaHoBMUTCA Npobriema He3akoHHOro BMeLLaTenbCTBa NMOCTOPOHHWX UL, (Xakepos), W COOTBET-
CTBEHHO HapyLleHWe KOH(UAEHUMANBbHOCTW W 3aluTbl NEPCOHanbHbIX JaHHbIX. BaxHO 0CO3HaBaTbh, YTO B
COBPEMEHHOM MWpE, TAe TEXHOMOMW Pa3BMBAIOTCS C HEBEPOSTHOM CKOPOCTHIO, 3allnTa KOH(MAEHLMAmNbH 0-
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CTW CTAHOBMTCS He MPOCTO BOMPOCOM 6e30MacHOCTY, HO W BaXHbIM acnekToM CObMIOAeHNs NpaB YenoBeka.
970 0COBEHHO aKTyanbHO 45 aABOKATCKON AeATENbHOCTY, rae 06paboTka u XpaHeHWe LaHHbIX JOBepUTENen
SBNSAETCA HEOTLEMIIEMON YacTbio NPOdECCHOHaNbHbIX 0653aHHOCTEN.

Takke, 3T0 HeOOXOAMMBIN War Ha NyTW K cogaHuo bonee BesonacHom NpaBoBOW Cpedbl, B KOTOPOA
aBoOKaTbl CMOIYT He TOMbKO 3Gh(hEKTUBHO 3aLUMLLATL MHTEPECHI CBOUX AOBEPUTENEN, HE OMacasch 3a YTeuky
KOH(MAEHLManbHON MHAOPMaLMK, HO 1 YKPENUTL AOBEPUE CO CTOPOHDI KIMEHTOB, YTO SBASETCS KIHOYEBLIM
acneKkToM YCreLwHOW aABOKATCKON NPaKTUKK.

CornacHo cTatbe 6 Koaekca npoceccuoHanbHoi aTuku agsokata Poceuidickon ®eaepaumm o1 31 sH-
Baps 2003 roga, noBepus K aaBokaTy He MOXET BbiTb €3 YBEPEHHOCTU B COXPaHEHUM NPOGECCUOHAMNBHON
TanHbl. CobntofeHne afBOKaTCKOM TalHbl 03HAYaEeT, YTO afBoKart (pUCT) B CBOEN NPOdecCHoHanbHOM ae s-
TEMNbHOCTU HE NpM Kakux 06CTOATENbCTBAX HE MMEET NpaBa packpblBaTb NMYHbIE JaHHbLIE CBOMX KIIMEHTOB, 3a
UCKMIOYEHNEM CNyYaeB NpefyCMOTPEHHbIX 3aKOHOM. ECnn roBopuTb O MEXOyHapOaHOM PerynupoBaHn W
3aKpenneHun NpuHuMna KOHGUAEHUMaNbHOCTM MHpopMaLuK, TO cneayeT OTMETUTL cTaTbio 8 EBponelickoi
KOHBEHLMM O 3aliuTe npaB YenioBeka M OCHOBHbIX ¢B060 0T 04 Hosbps 1950 r., koTopas rapaHTUPYeT Kax-
[OMY YENOBeKy NpaBo Ha YBaXEHUE YACTHOM 1 CEMENHO XW3HM, YTO NpeanonaraeT KOHUAEHUMANbHOCTb 1
3aLUMTY FIMYHON MHGOPMALMKM W JaHHbIX OT NOTYCTOPOHHETO BMELLATENLCTBA.

Takum 06pa3om, MCXoas U3 U3NOXEHHOTO KOHDMAEHUMANBHYIO MHGOPMALMIO MOXHO PasaeniTb Ha He-
CKOMbKO BWAOB:

- [ocygapcTBeHHas TanHa — 310 0c060 OXpaHsieMble CBeEHUS, 3aTparMBaroLLe BONPOCH! HaLMOHamb-
HoM 6e30nacHOCTM, 060POHbI CTPaHbI, BHELIHEN W BHYTPEHHE! MONUTUKK, a Takke CBEAEHMS KacatoLmecs
[eATENbHOCTY pa3BedblBaTeNbHbIX U KOHTppa3BeadblBaTeNbHbIX cryx0. B Poccuiickon depepauum npaBosoe
perynupoBaHue Ha3eaHHOW cepbl ocyuiectnseTcs 3akoHom P® «O rocygapcTBeHHOM TaHe» oT 21 uons
1993 1. Ne 5485-1.

- Kommepyeckas TaiHa —3T0 CBefeHus, KOTopble MPeaCcTaBistoT SKOHOMUYECKYH LEHHOCTb ANs opu-
AVYECKUX MIMK (U3NYECKUX UL, HE nognexalyme pasrnawernio 6e3 ux Ha To cornacus. [NepeyeHb caene-
HWI, KOTOPblE NOANaAatoT Nnog onpeaeneHne KOMMEPYECKOW TaiHbl 3akpenneHbl B egepanscHom 3akoHe Ne
98-03 «O kommepyeckor TanHey oT 29 nons 2004 r.

- [lepcoHanbHble [aHHble — 3TO CBELdEeHWs, KOTOpble AalT BO3MOXHOCTb  MAEHTUULMPO-
BaTb/yCTaHOBUTb NMUYHOCTb KOHKPETHOrO YenoBeka, perynvpyemble ®egepanbHbiM 3akoHoM «O nepcoHanb-
HbIX AaHHbIX» Ne 152-®3 o1 27 nons 2006 r.

- baHkoBCckas TalHa — 3TO CBefeHus, Kacatowmecs BaHKOBCKUX CYETOB, AEMO3UTOB W MPOBOAUMBIX
KnueHTammn 6aHKOBCKMX onepauumin. HassaHHbIE CBeAeHWs nognagaroT no aeicteme GegepansHoro 3akoHa «O
BaHkax v 6aHkoBckon gestensHocTuy Ne 395-1 ot 02 gekabps 1990 .

- ABokaTckast U HoTapuarbHas TalHa — 3TO CBEAEHWs, CTaBLUWMe U3BECTHbIMU afBOKaTaM M HoTapu-
ycam COOTBETCTBEHHO, MPW BbINOMHEHUA UMW CBOUX AOMMKHOCTHBIX M NPOeCCHOHanbHbIX (YHKLMIA, peryni-
pyloTCS Kak Bbino ykasaHo paHee ®epepanbHbiM 3akoHoM «O6 aaBOKATCKOM AESTENbHOCTY 1 adBoKaType B
Poccuitckon ®egepauumy» Ne 63- 3 ot 31 mas 2002 r. n «OcHoBamu 3akoHoaaTenscTBa Poccuitckoin dege-
pauuu o HotapuaTe» Ne 4462-1 ot 11 cpespansa 1993 .

- MeauumHckas TaHa — 370 CBefeHus 0 nauyeHTax, B MEeAULMHCKUX OpraHu3aumsx, 06 ux 300poBbe,
BonesHax, MeTogax neyeHns u T.n. 3awuta 4aHHOW UHGOpMaLMK OCYLLECTBNSETCS B COOTBETCTBUN C Pefe-
panbHbIM 3akoHoM Ne 323-®3 o1 21 Hosibps 2011 T.

- TallHa cBsi3n — 3TO CBEAEHMS: TeNedOHHbIE Pa3roBOPbI, NMYHAs Nepenucka, coobLleHuns, nepeaaH-
Hble MOMNyyaTeno Yepe3 KOMMYHUKALMOHHY0 ceTb «/HTepHeT», perynupytotcst ®epepanbHbiM 3akoHoM «O
ceasn» ot 07 mons 2003 .

Takum 06pa3om, NPUHLMM KOHUAEHLMANBHOCTW SBMSETCS OCHOBOMONarawLwmum ans obecneyvexus 4o-
BEPUTESbHbIX OTHOLLEHWA MeXay IOpUCTOM (agBOKATOM) W JOBEPUTENEM, YTO B CBOK 04epespb, 6e3yCrnoBHO,
cnocobeTayeT Bonee aeKTUBHON 3aLLMTe NpaB 1 3aKOHHBIX MHTEPECOB KIMEHTOB, Kak Ha HaLMOHAIbHOM,
TaK U Ha MeXayHapOo4HOM YPOBHSIX,

He meHee BaxHbIM WHCTPYMEHTOM afBokaTta B NPodecCHOHaNbHON HpUaNYeckon AesTenbHOCTU SB-
NAETCS HanpaBleHne B MHTepecax JOBEpUTENs afBOKATCKOro 3anpoca, K CroBy, TOMbKO NuLb B uioHe 2016 T.
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®enepanbHbin 3akoH Ne 160-03 «O6 agBokaTcKon AeATeNbHOCTM M aaBokaType B Poccuiickoin Peaepauumny
ObIn DononHeH ctatben 6.1. «AoBokaTCKMin 3anpocy. [JaHHbIe 3anpockl NPeACTaBnAT coboit odmumanbHble
obpalLeHns K opraHam rocyfapCTBEHHON BMaCT, OpraHu3aumsam, u3n4eckuM nuuam C LEenbio NosyveHus
LOKYMEHTOB, CMPaBOK W MHbIX MaTepuaros, HEOOXoaUMbIX AN 0becneyveHns KBanupuLMpoBaHHON puanye-
CKOM NOMOLLM.

OpraHbl, opraHusauumm, usnyeckme nuua Ha KOTOPbIX pacnpoCcTpaHAeTCs AEeNCTBUE BbllEHA3BaHHOIO
(heaepanbHOro 3akoHa, 06s3aHbl NPefoCTaBNATb afBoKaTaM 3anpoLLEeHHbIE UMW JOKYMEHTbl B OpuriHane
nmbo e WX 3aBepeHHble Konuu. [JaHHoe 0653aTenbCTBO HE PACNPOCTPAHSETCA Ha CBEAEHUS, KOTOpble Kak
paHHee Hamu 6bINo 03BYYEHO COCTABSIOT FOCYAAPCTBEHHYIO UMW UHYHO OXPaHSEMYH 3aKOHOM TaliHy.

B aToi cBsisW, KaxeTca WHTepecHbiM peleHne BepxosHoro Cyaa Poccwitckon ®Pepepauum ot
24.05.2017 no geny Ne AKTIA17-103, B KOTOPOM OH OMPEAenis, YTO aABOKaTCKas TalHa He pacnpocTpaHseT-
CSl Ha CBEAEHMS, KOTOPbIE, XOTS U MOryT ObiTb CBS3aHbI C 3aLUTON UHTEPECOB JOBEPUTENS, HO HE AatoT BO3-
MOXHOCTM YCTaHOBUTb €ro JIMYHOCTb ApyruMm nuuamu. K Takum CBegeHnsIM OTHOCSTCS, B YaCTHOCTM, JaTa U
HOMep opAepa WnK LOBEPEHHOCTH, HAa OCHOBaHWK KOTOPbIX AEACTBYeT aaBokat, bonee Toro, ceeaeHus ob
OpAEpe WK e LOBEPEHHOCTU, SBNAOTCSH 0053aTeNbHBIMU A1 YKa3aHUs NPy HanpaBfieHuy 3anpocoB 0Co-
BeHHO B rocyfapCTBEHHbIe OpraHbl. TO CBA3AHO C TEM, YTO MO AaTe W HOMepY OpAepa WK JOBEPEHHOCTM
NPaKTU4YECKN HEBO3MOXHO OMPEENnUTb, YbM KOHKPETHO MHTEPECHI B HACTOSILLEE BPEMS 3alUMLLaeT afaBokaT 1
KaKoBbI €ro Lenw.

Ocob0 creayeT nogvepkHyTb OTBETCTBEHHOCTb afBOKaTa NpW PackpbITUKM KOH(UAEHLMANbHLIX CBEf e-
HWIA TPETbUM NnuaM. Tak, XOTS POCCUACKIE 3aKOHbI 1 He YCTaHaBIMBAKOT agMUHUCTPATUBHOW UIN YTONOBHOM
OTBETCTBEHHOCTW 3a pasrfalleHne afBOKaTCKON TalHbl, 3TO He O3HAYaeT, YTO afBOKAT HE MOHECET Hakala-
HWe 3a COBepLUEHHOe NPOTMBOMPaBHOE AencTBue. B aToi cBA3M ABOKATCKMMM nanatamu paccmaTpuBaoTCs
Xanobbl 3asBUTENEN W NpU NOATBEPXAEHUM (haKTOB nepedayyn AOBEPUTENbHON MHAOPMALMK TPETBUM K-
Ljam, agBoKaT MOXET ObITb NOABEPrHYT AUCLMMIMHAPHOMY B3bICKAHWIO, 8 UMEHHO, 3TO MOXET ObiTb BpEMEH-
HOe OTCTpaHEeHWe OT afiBOKATCKOW AEATENbHOCTW UMK B LIENIOM NULLeHne agBokatckoro cratyca. Oba Buaa
HaKa3aHus UMEIOT CepbesHble MOCNeACTBUA 415 NPaKTUKYHOLLEro afBokaTa, NOCKOMbKY OHW NMLLAIOT ero Mano
TOTO, YTO OCHOBHOIO UCTOYHMKA JOXOAaA, TaK W ero penyTtauus 6yneT nogopsaHa pas 1 HaBceraa.

C uernbto HeaonyLLEHNS COBEPLLEHWS MOTOABIMM OpUCTaMK (agBokaTaMu) HENOMPaBUMbIX OLUMBOK npw
OCYLUECTBIEHUN CBOEN NPOGECCUOHAMNBHON AEATENBHOCTH, UMEETCH HEOBXOAUMOCTb B ONpeaeneHun npak-
TUYECKNX Mep ANS MOBbILLEHUS YPOBHS 6€30MacHOCTM NOCTyNatLLen OT KIMEHTOB MH(OpMAaLK, MELOLLEN
CTaTyC afiBOKaTCKOW TalHb!:

1. CobnitogeHne KoHMMAeHUManbHOCT Npu o6LLeHn ¢ JoBepuTenem. ITo nogpasymeBaeT nposege-
HWe b6ecep] B NOMELLEHNAX, rapaHTUPYIOLLMX 3aLLUUTY afBOKATCKON TalHbl. [JaHHoe TpeboBaHue 0CoBeHHO ak-
TyanbHO ANs afBOKaTOB, OCYLLECTBNAILMX AEATENbHOCTb B (hOpMe afBOKaTCKOro kabuHera u UCMOMb3y to-
LMX 4115 9TUX LIENEN Xurble NOMeLLEHNS.

2.1n9 Hagnexawen naeHTudmkaumm KoppecnoHaeHUmMn, ncxoaswen ot agsokara, crnegyet no BO3-
MOXHOCTW NPUMEHATb (hMPMEHHbIE BraHkn aaBokaTckoro 06pa3oBaHus. Mpu OTCYTCTBAN OPOPMITEHUS JOKY-
MeHTa Ha (hMpMeHHOM BraHke, He0BX0AMMO NPEAYCMOTPETL YKadaHWe Ha ero CoCTaBneHWe afBOKaTOM.

3. B obsi3aTensHOM Nopsiake opraHn3oBaTh pasfesibHoe XpaHeHe agBoKaTCKMX NPOU3BOACTB MO Kaxk-
LOMY JOBEPUTENH).

[ena, Haxogswumecs B paboTe y agBokaTa, AOMKHbI XpaHUTLCA B Nankax C ykasaHuem: "AnBokaTckoe
npou3BoAacTBo. MHdopmaums, cogepxallascs B AaHHOM NPOU3BOACTBE, ABNAETCA afBOKATCKON TallHOW 1 He
MOANEXMUT pasrfalleHmnI0 UK UCNONb30BaHNI0 B KaYeCcTBe A0Ka3aTenbCTB 0OBUHEHUS".

4. KoHhnaeHumManbHOCTb Ananora Mexay aaBokatom v goseputenem. B cnyyae ecnm ectb Heobxoau-
MOCTb 0BCYAUTb Kakue b0 MOMEHTbI OTHOCMTENBHO NMUYHBIX OEN KNWeHTa B TenetOHHOM pexume, BOC-
npeLLaeTcs NCNoNb30BaHNe rPOMKON CBSA3N 1 u3beraTb MecT 60MbLIOTO CKONMEHUs Noaei.

5. B cnyyae ecnu no ucteyeHnto BpeMeHu otnana HeobxoauMoCTb B XpaHEHUU JOKYMEHTOB JOBEPUTE-
e, No npoLwegwnM genam, PeKOMEHYETCS NPOU3BECTW MOMHYK YTUNW3ALMIO LOKYMEHTaLMN, NOCKOMbKY
BENWK LLAHC CKOMMPOMETUPOBATL KNWEHTa U NULWNTLCS CTaTyca afgBokaTa
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6. PekomeHayeTcs no UCTeYeHn BpeMeHW perynspHo MeHsATb Naposib JOCTYNa, NOCKONbKY HEeNb3s uc-
Knto4aTb BEPOSITHOCTb B3MoMa 1 knbepatakut.

7. AnBokaTCkue O0Cbe OOMKHbI XPaHWUTLCS B ceiidpax unu Lukadax, YeTko 0603HAUYEHHBIX KaK coaep-
Xalme HGopMaLmio, 3aLUMLLEHHYI0 afBOKAaTCKOW TalHOW. AHanornyHas Mapkuposka obsisaTenbHa 4ns ap-
XMBHbIX LUKagpOB, UCMOMNb3YeMbIX A1 XpaHEHUS 3TUX JOKYMEHTOB. ocne 3aBepLueHust paboTsl ¢ Aenom, 4o-
KyMEHTbI He06X0AMMO nepefaTb B apxuB, OpraHu3auus U npasuiia XpaHeHWst KOTOPOro LOSKHbI obecneyun-
BaTb HEpa3rnalleHne aaBoKaTCKON TalHbl.

8. MNpu Halme cOTPYOHMKOB B afBOKaTCKMe 0Bpa3oBaHMs He0HOX04MMO NPOBECTU MHCTPYKTAX, pasbsic-
HAOLLMA HeJONYCTUMOCTb pa3rnalleHns aABOKaTCKOM TaiHbl. Takke crneayeT AaTb YKkasaHWs no opraHusaumm
paboyero Mecta, UCKIYatoLLen JOCTyN NOCTOPOHHUX JINL, K KOH(MAEHLMANBHOM MHGOpMaLmK.

9. PaspabotaTtb npouenypy pearupoBaHns Ha UHUMAEHTbI, CBS3aHHbIE C HECAHKLMOHMPOBAHHbBIM Mp O-
HWKHOBEHWEM B OQpYC, C LieNbio 06ecneyeHnst COXpaHHOCTU CBEAEHUI, OXPaHSIEMbIX afBOKATCKOW TalHOM.

PasBuBas ugeto 06 obyyeHn agBokaToB B cpepe COBEPLUEHCTBOBAHWS MPOLECCOB 3aliuTbl KOH(U-
AeHUMansHoON MHgopmaumum, cnegyeTt OTMETUTb, YTO COBPEMEHHbIE METOAbI 06YYEeHNs BKMKYAKOT UCMOMNb30-
BaHWE WHTEPAKTUBHbIX OHMAMH-KYPCOB, CEMUHAPOB W PYKOBOACTB, paspaboTaHHbIX MpodecCcuoHasbHbIMM
opraHusaumamun. B Poccuitickon ®egepauun, Boiclwas wkona skoHomukn ¢ 2019 roga no Hactosiee Bpemst
OpraHu3yeT eXerofHble CeMUHapbl ANs agBOKaToB, rAe pacCMaTpUBalOTCA BONPOCHI COBMOAEHNS 3aKOHOA a-
TENbCTBA O 3aluTe NePCOHasbHbIX AaHHbIX. 3Ta MHULMATVBA, JEMOHCTPUPYIOT HaMm pasHoobpasne NoAXoa0B
W CTPEMIEHUE HALLMX KOPUCTOB NOBLICUTH CBOM MPOMECCUOHATbHBIE KOMMNETEHLMN.

Takum 0bpa3om, NOABOAS UTON, XOYETCH OTMETUTb, YTO MPOBEAEHHOE UCCreaoBaHe 0BHapyXumno ce-
Pbe3Hble HeJoCTaTkn B 06ecneveHnn KoHUAEHUManbHOCT M Be30nNacHOCTY YacTHOW/MMYHON HAOpMAaL K
B OPMANYECKON NpakTuKe. Hamn Bbinu npoaHanuanpoBaHbl NOTEHLMAmNbHbIE YrPO3bl YTEYKM AaHHbIX, Npobe-
MNbl B AEACTBYIOLLEM 3aKOHO4ATENbCTBE W TPYAHOCTU B COBMOAEHUN NPOGECCHOHANBHON 3TUKK. Pe3ynbTaTbl
yKa3bIBalOT Ha HEOOXOAMMOCTb YCUMEHNSt MEP MO 3aLUMTe AaHHbIX, NS CHWXEHUS PUCKOB U rapaHTUPOBaHWS
npaB LOBEPUTENEN Ha COXPaHEHME TalHbI.

Tak, 4tobbl 06ecneynTs Bonee BbICOKMIA YPOBEHD 3aLLMTbI JaHHbIX B ByayLLeM, nccnefoBaHNs SOMKHbI
COCPEeOTOMNUTLCS Ha M3YYEeHWUN HOBbIX TEXHOMOTUIA M NogxonoB. OOHOBPEMEHHO C 3TUM, BaXHO pa3paboTtaTthb
€O1Hble CTaHAapTbl NPOPECCUOHANBHON 3TUKW W 3aKOHOZATENbHbIE HOPMbI, AN afBOKaTOB 3TO O3HAYaeT
HeobX0AMMOCTb aKTUBHO MCMOMb30BaTb COBPEMEHHbIE CPEACTBA 3aLLMTbI KOH(DMAEHLMANBHON MHOpMaLK,
a TaKke NocTosHHO 0by4aThbCst M BbITh B KypCe BCEX PUCKOB.
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YBaxkaeMble KoJJ1ern!

[Tpurnamaem Bac npussTh yyactue B MexX1yHapOIHBIX HAYYHO-TIPAKTUYECKUX KOH(pepeHIHsIX!

Hara Haszpanue koHdepeHIUN Ycayra MIugp

LVI MexayHaponHas Hay4HO-IPaKTHYECKast KOH(epeHLIHsL 150 pv6

5 ceHTs0ps AKTYAJIBHBIE BOITPOCBI COBPEMEHHOU HAYKHN " 1 PYO- 1 MK-2771
OBPA3OBAHMS >a = cIp-
XX MexaynapoaHasi Hay9HO-TIpaKTUUeCKasi KOH(epeH U 150 pyO.

S centibps HAVYHBIE UCCJIEJOBAHMSI 2026 sa 1o, | MK-2772
XIV MexnynaponHasi HayqyHO-TIpaKTHYeCKast KOH(pepeH s 150 py®.

10 cenraGpa AKTYAJILHBIE BOITPOCHI HAVKH 2026 salcrp. | MK-2773

XVI MexnynaponHasi HayqyHO-TIpaKTHYeCKast KOH(pepeH s

PABBUTHUE COBPEMEHHOU HAYKHU 1 150 py®.

10 cenrabps OBPA30OBAHMS: AKTYAJIBHBIE BOITPOCHI, 3a 1E¥p. MK-2774

JOCTH/KEHUSA U HTHHOBAIIUU

V MexnyHnaponHasi HayqHO-TIPaKTHYecKast KOH (b epeHIvst 150 py6

15 cents6ps AKTYAJIBHBIE TPOBJEMbI COBPEMEHHOI'O sa 1 CTp‘ MK-2775
OBHIECTBA, HAYKH U OBPA3OBAHUSI )
IV MexnyHaponHas HayqHO-TIpaKTH4YecKast KOH(pepeHIHus 150 py6

15 cents6ps HOBBIE HAYUYHBIE UCCJIEJOBAHUSI 1 " | MK-2776
Y PA3PABOTKH 2026 3a 1 eIp.
XXV Mexnayrnaponnas HayqHO-TIpaKTH4YeCKast KOH(epeHIus 150 pv6

20 cenTs0ps AKTYAJIBHBIE BOITPOCBHI OBIIECTBA, HAYKHU U sa 1 E}T]p MK-2777
OBPA30OBAHUA )
Xl MexnyHapoaHas Hay9HO-TIpaKTHIeCKass KOH(EpCHITUS 150 pv6

20 cenTs0ps BPEMSI HAYKU: AKTYAJIBHBIE BOITPOCHI, sa 1?;})' MK-2778
JOCTU/KEHHWSA U UTHHOBALIUU )
XXIX Beepoccuniickas HaydHO-TIpaKTHIeCKast KOH(epeHITHs 150 py®.

20 cenrabps MOJIOJIBIE YUiEHBIE POCCAM salcrp, | MK-2779
XXXV MexnyHaponHas HayIHO-TIpAaKTHYecKast KOH( epeHIns 150 py6.

25 cenriops AKTYAJIbHBIE HAYYHBIE UCCJIETOBAHUS s lcrp, | MK-2780
111 MexxayHnapoaHast HAy9HO-TIpaKTHUYECKask KOH(epeHIIHs 150 py6.

25 cenabps BOIPOCHI HAYKH 2026 salcrp, | MK-2781
X MexnyHaponHas HayqYHO-TIpaKTHIECKasi KOH(epeHITHs 150 py6

25 ceHTsops SKOHOMMKA: i C3T'p' MK-2782
AKTYAJIBHBIE BOITPOCHI TEOPUU U TIPAKTUKH '
X MexnyHaponHas HayqYHO-TIpaKTHIECKask KOH(epeHITH 150 pv6

25 ceHTAOpS MEJATOTHKA: - 1125T’p' MK-2783
AKTYAJIBHBIE BOITPOCHI TEOPUHU U ITPAKTUKH )
X MexnyHaponHas HayqYHO-TIpaKTHIECKask KOH(epeHITH 150 pv6

25 ceHTOps IOPUCHPYJEHLMS: - 1%}' MK-2784
AKTYAJIBHBIE BOITPOCHI TEOPUU U ITPAKTUKH '
XVII MexayHaponHas HayqdHO-TIpaKTHIeCKast KOH(pepeHHs 150 py6.

30 cenabps ADVANCED SCIENCE sa lcrp, | MK-2785
Il MexayHapomHast HayqHO-TIpaKTH4YecKast KOHbepeHITUs 150 py6.

30 cenmi0pa AKTYAJIBHBIE BOITPOCBHI HAVKH U ITPAKTHKH salcrp, | MK-2786
XXX MexayHapoHas HaydHO-IIpaKTUYeCKass KOH( epeHIHs 150 pyO®.

30 cenabps CTYJAEHYECKHE HAYYHBIE HCCJIEJIOBAHMS 3a 1E}T]p. MK-2787
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