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UccneaoBaHUM N 9KOHOMUKU 3HaHWUM

iFora

NanpgwadT nccneposaHnun B o6nactm UM n paHHbIxX

MHCTUTYT cTaTUCTMYECKUX UCCNeAOoBaHUM U 3KOHOMUKM 3HaHun (MCUI3) HUY BLUD usyuun,
Kak ¢ 2010 r. MeHAnNacb Hay4yHasi nMoBecTKa B oObnactMm MCKyccTBeHHOro wuHrtennekra (UW)
M AaHHbIX U KaKue HanpaBneHUs COCTaBNAT ee ApO0.

CnpaBO4YHO: B OCHOBY MWccriedoBaHus ner 6ubnuomeTpuyeckun aHammua 20 ThiC. HayyHbIX My6GrMKauum, nocesileHHbIx WU,
MaLUMHHOMY 06Yy4eHuto, 6oNbLUIMM AaHHbIM, 061a4HbIM BbIYUCIEHUSIM, METOAAM aHanu3a AaHHbIX U 6u3Hec-aHanuTuke. icxogHbii
MaccuB BkItoyan 186 TbiC. 4JOKYMEHTOB, MHOEKCMPYEMBIX B SCOpuUs; BbIbopka cchopMypoBaHa Mo pesyfnbTatam aHanm3a ux KIoyeBbIX
CNOB METOOM TEMATUYECKOTO MOAENMPOBaHNs — nateHTHoro pasmelleruns Oupuxne (Latent Dirichlet Allocation, LDA).

0O630p npogomKaeT UMKN aHanUTUYEeCKMX MaTepuanos o NybnvkaunoHHOM akTMBHOCTY B o6nactu undposoi TpaHcopmaummn n UA.

TemaTtnyeckuin cnekTp nyonmkaumm LWMpoK — oT MeTOA0B 00paboTkun 1 aHanm3a AaHHbIX 40 NPUKNagHbIX
cUCTEM NOAOEPXKKN NPUHATUS PELLEHNA 1 BONPOCOB KnbepbesonacHOCTM LMpoBON MHAPACTPYKTYPbI.
CemaHTU4ecKasi kapTa nokasbiBaeT, YTO LleHTpanbHOe MEeCTO 3aHMMatloT MallMHHOe obyyeHmne, 6onbLlune
OaHHble, BusHec-aHanuTuka n MHTepHeT Bewen (puc. 1). Tembl, CBsI3aHHbIE C OTAEMbHBIMU acnekTamu
npumeHeHnsa U n gaHHbIX, 06pa3syroT HECKOSbKO KIacTepos.

Puc. 1. CemaHTU4YecKasa kapTa Kio4eBbIX CNOB Mo TeMe «MCKyCCTBEeHHbIN UHTENEKT U AaHHbIe»
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— BusHec-aHanuTuKa n ynpaeneHue
AaHHbIMU: OonblUNe AaHHble, MeTafaHHbIe,
MHOPMALMOHHBLIE CUCTEMBI, CUCTEMbI
noaaepXXkn NpUHATUA peLIJeHVIl7I, aHannuTuka
OaHHbIX, 06p860TKa €CTeCTBEHHOIo A3blKa.

— O6nayHble BbIYUCTIEHUA
n UT-uHdpacTpykTypa: Be6-cepBuUchl,
BMpTyanusauwms, SaasS, laaS, apxutektypa MO.

— BrnokyenH u 6esonacHocTb
AaHHbIX: ONOKYelH, KOHMAEHUMAaNbHOCTb
AaHHbIX, KpUnTorpadms, CMapT-KOHTPaKTbI,
ceTeBas 6e3onacHOCTb, knbepbesonacHoCTb,
Npo3payHoCTb.

— WU v undposkie TexHonormm
B 6U3Hece: TEXHONOMMYeckne N3MeHeHus,
WHAYyCTpUanbHble nccriefoBaHus,
aBToOMaTM3aums, YMHbIN ropoa, umdposast
TpaHcdopmauums, 3aTparhbl.

— MeToAbl MaWIMHHOTO OBYYeHUs:
MaLLMHHOe oby4eHune, rmybokoe obyyeHune,
Knaccudukaums, cnyyYanHbli nec, norncTuyeckast
perpeccusi.

— Knbepb6esonacHocTb 1 HOBble
TexHonoruu: pegepatmsHoe obyyeHune, ymMHoe
npounsBoacTBo, MHAycTpust 4.0, obHapyxeHue
BTOPXXEHUN, kKnbepaTaku, BCTPOEHHbIE CUCTEMBI.

MpumeyaHue: Ha kapTe NpeacTaBneHbl CnoBa, BcTpeyalwmecs 6onee 50 pas. Pasmepsb! WpndTa 1 Kpyra oTpaxakrT YacToTy BCTPEYaeMoCTu
TepMuHa B Maccuse nybnukaumin knactepa. LiBeT y3noB o6o3HavaeT NpMHaAneXHOCTb K TeMaTUYeCcKoMy KnacTtepy, BblAeNeHHOMY BCTPOEHHbIM
B VOSviewer anropuTMOM Knactepusaummn ¢ y4eToM CBs3eit Mexay TepMuHamu. JIMHUM mexay y3namu COOTBETCTBYIOT pakTaM COBMECTHOro
NOSBNEHNSI TEPMUHOB B KIOYEBbLIX CNOBAX OAHOIO AOKYMEHTA; TOMLLMHA NIMHUN NPONOPLMOHAnbHa YacToTe Takux COBNaaeHN.

UcTouHuk: coctaneHo NCU33 HNY BLUS ¢ ncnonb3oBaHWeEM MHCTPYMeHTa BuU3yanu3auum bubnmometpudeckux cessennt VOSviewer.


https://issek.hse.ru/news/1170734705.html

NanawadT nccnegoBaHui B o6nactu UM n paHHbIX 2

PacnpeueneHme KINK4YeBbIX CIOB MO TeMaTU4YeCKUM KracTtepaM Nno3BOoJiAeT BblOENIUTb TPU OCHOBHbIX
6noka uccnegoBaTenbCKNx BOMPOCOB:

1. Kak cobupartb, opraHM3oBbIBaTh U 06pabaTbiBaTb AaHHble? B LieHTpe BHUMaHus — 6onbLune
JaHHble 1 MeTadaHHble, KOTOPblE CUCTEMATUINPYIOTCA U XPaHATCA B XpaHUMLax AaHHbIX (data
warehouses) (knactep 1), a obpabaTtbiBaloTCA C MOMOLLBIO METOAOB MAaLUMHHOIO 0b6yyeHuns
W NHCTPYMEHTOB BU3HeCc-aHanUTuKK (knactepbl 5 1 1).

2. Kak cbopmupoBatb UT-nHcppacTpykTypy n obecneumBaTtb ee 6e3onacHOCTb? OTomy Brnoky
COOTBETCTBYIOT UCCNenoBaHust 0brayHbIX BbIYMCIIEHUMM U cepBUCOB (knactep 2), BrnokyemnH-
TEXHOMNormM 1 6e3onacHoOCTU AaHHbIX (krnactep 3), cUCTEM OBHapYXeHUS BTOPXKEHUN U APYruX
WHCTPYMEHTOB KnbepbesonacHocTu (knactep 6).

3. Kak UM n uncpbpoBbLIe TeXHONOrMn MeHAT BMU3Hec-npouecchl? PaccmaTpmnBaloTCa NPakTUKK
BHEZpEeHNs 1 ucnonb3oBaHua M Ha npeanpuaTvax pasnuuHbIX oTpacnen, a Takke pelueHus
Ons YMHbIX ropogoB (knactep 4).

ABontoumsa nccnegoBaHum no teme «MCKycCTBeHHbIN UHTENMEKT U AaHHbIe»
C 2010 r. nccnegoBaHMa cocpefoTodeHbl Ha MHTerpauMm MeTogoB paboTbl ¢ AaHHbIMU B GM3Hec-
npoueccol (Tabn. 1).

Ta6n. 1. PacnpepgeneHue Krn4eBbIX CNOB, CBA3aHHbIX ¢ UA 1 gaHHbIMK, NO nepuogam
(8 % om obwezo Yucna nybraukayul coomeemcmeayrouie2o nepuoda)

Mepuon FnaBHbIN d)oxyvc Ton-10 0OCHOBHbIX TEPMUHOB
nccrnegoBaHUn (4yacmoma ynomuHaHusi, %)
1. GBusHec-aHanuTUKa 35.7
2. obnayHble BblYMCIEHUS 23.
3. 6onbluve AaHHbIe
dopMmpoBaHme 4. ry6uHHBIN aHann3 AaHHbIX
2010-2016 LundpoBoro chyHaameHTa: 5. XpaHunuiie AaHHbIX
cbop, xpaHeHue 6. 6esonacHocTb
1 aHanUTUKa AaHHbIX 7. OLAP
8. nogaepxka NpUHATUS peLleHunii
9. SaaS
10. aHanuTuka
1. BusHec-aHanuUTuKa 21.7
2. bonbluve AaHHble 8.
MosIBIIEHME HOBbIX 3. obnayHble BblYMCNEHNs 10.5
TEXHONOTUI N METOAOB 4. mawwmHHoe oby4eHune
5 wnepner e
) .briokyenH
oquefume, WHTepHeT 7. 06bIYA AAHHBIX
Bellen

8. NCKYCCTBEHHbIN NHTENEKT
9. nHayctpus 4.0
10. 6e3onacHoCTb

1. MaLWwmnHHoe oby4yeHune
2. NCKYCCTBEHHbBIN UHTENNEeKT
3. 6riokyenH

N
©

Bbixog MalmMHHOro 4. Gorblune AaHHbIe
0b6yyeHust

2020-2022 | 1 NCKYCCTBEHHOMO 5. BusHec-aHanuTka
WUHTennekTa 6. nHayctpus 4.0
Ha NUAMPYIOLLME NO3MLIK 7. iHTepHeT Belei
8. 06nayHble BblYUCNEHNS
9. HenpoceTn

10. 6e3onacHoCTb

1. MaLwmHHoe oby4yeHune 23.
2. UCKYCCTBEHHbIN UHTENNEKT
3. 6nokyenH
YkpenneHue nuaepcrea 4. 6onblune gaHHble
MaLLMHHOIO 0BYy4eHus -
2023-2025 y 5. BuaHec-aHanUTUKa

N NCKYCCTBEHHOIo
MHTEenNnnekTa

6. IHTepHeT Beluen

7. viHaycTtpus 4.0

8. obnayHble BblYMCEHMS

9. pelLeHns Ha OCHOBE AaHHbIX
10. knbepbesonacHoCTb
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UcTouHuk: coctaeneHo NCN33 HAY BLUS.



NanawadT nccnegoBaHumn B o6nactm U n gaHHbIX

B 2010-2016 rr. uccnegoBaTenbckad noBectka B obnactu UM u gaHHbIX Obina cocpepoTtodeHa
Ha MHCTPYMEHTax KOpPMoOpaTMBHOW aHanUTUKM KU obnayHon wuHdpacTpyktype. Cpeau HanpaereHumn
AoMuHMpoBanu GuaHec-aHanutuka (35.7%) 1 obnadvHble BblumcneHus (23.3%), 3agaBaBlUMe OCHOBY
undpoBmsaLmm npeanpusaTun. bonblune gaHHble TONMbKO HaYMHaNM BbIENSATLCA B CAMOCTOATENbHOE
HanpasneHue nccnegosaHun (9.6%), a MmawnHHoe obyyYeHne N UCKYCCTBEHHBIN UHTENNEKT He BXOAWMM
B YMCIO KOYEBbIX TEPMMHOB nepuoga. ybnukaumm o6 obnayHbiX BblYMCHEHMAX ObINN NOCBSLLEHDI
NPEMMYLLECTBEHHO MUIOTHBIM 3TanaM BHEAPEHWs TEXHOMOoruu; nosgHee 3Ta Tema Bce valle
paccmaTtpuBanach B CBA3U C Bonpocamu 6e30nacHOCTM U NOCTPOeHUs 3akpbiTon T-nHppacTpyKkTypsbl.

B 2017-2019 rr. TeMaTU4eCKUN CMNEKTP CyLleCTBEHHO pacwmpuncs. lNepuog o3HameHosarncs Hadanom
KOHKYpeHUMM 3a LeHTpanbHoe MeCTO B WCCMedoBaTenbCKOW MOBECTKE Mexay CroXWBLUMMUCSA
aHanMTUYeCKMM1 HanpasneHuamm — BusHec-aHanutukon (21.7%) n Gonbwmmy gaHHeiMu (18.3%) —
1 HOBbIMW anropuTMUYECKMMU U CETEBLIMU TeXHomnormamu. B uncne BeayLmx TEpMUHOB 3TOW Fpynmbl
oKasanucb MalwmHHoe o0y4yeHue (10.4%), NiHTepHeT Bewen (7%) n 6nokvenH (6.8%); Bnepsbie cpean
TOMOBbLIX TEM UCKYCCTBEHHbIN UHTENNEKT (5.5%).

B 2020-2022 rr. mawwuHHoe oby4veHne (19.1%) u uckyccTBeHHbIn uHTennekT (14.3%) yxe Bbiwnn
Ha nepeble No3vumn. CymmapHasi 4ons yNnoMyMHaHUIM 3TUX OBYX TEPMUHOB U HEMpOceTeW MpeBbicuna
TpeTb, YTO CBUAETENLCTBYET O CMELLeHUn BGanaHca B Nonb3y anroputMUYecKnx MeTodoB U pasBUTUM
HOBbIX NOAXOO0B K paboTe ¢ G0nbWMMKM AaHHbIMU. Briok4yenH coxpanun 3ameTHyto gonto (12.7%),
a busHec-aHanuTMKa nepemecTnnace Ha nsatoe mecto (11.8%).

B 20232025 rr. nnaepcTBO MaLLUMHHOIO O0Y4YeHUs1 U UCKYCCTBEHHOrO MHTENMNEKTa cTano eule bonee
BblpaKE€HHbIM: COBOKYMHas Aonsi 3TuX TepMuHoB gocturna 43.6%. B nepByto AecATKy BOLINN «peLLeHnst
Ha ocHoBe AaHHbIX» (4.1%) n «kmbepbesonacHocTby (4%) Ha POHE CMELLEHUA UCCnenoBaTENbCKOrO
dokyca oT pa3paboTkM METOLOB K UX MPaKTUYECKOMY 1 6e3onacHOMY NpUMeHeHnto. bnokyeliH coxpaHun
npucyTtcTeme cpean Beaywmx Tem (10.7%), ogHako yactoTa ero ynoMMHaHum CHU3MNach.

TemaTtuyeckas CTPYKTypa uccriegoBaTtesibCKoro nons

CrtpaTernyeckas guarpamma KannoHa no3sonsieT ConocTaBuUTb UCCNeL0BaTENbCKME TEMATUKM NO cune
NX CBA3EN C ApYrMMU HanpasneHMamMmn (NokasaTternb UeHmMpasibHOCMU) N CTENEHN BHYTPEHHEN CBSAA3HOCTH
n paspabotaHHOCTM (nokasatenb rriomHocmu). CoyeTaHne 3TUX XapaKTepUCTUK MokasbiBaeT MecTO
TEMaTUKM B UCCreaoBaTeNbCKOM Mosie: OHa MOXEeT 3aaBaTth MOBECTKY, CMYXXUTb OCHOBOMW A5 CMEXHbIX
HanpaBneHuin, pa3snBaTbCcst 060COONEHHO NMMOO TONBKO hopMMPOBATLCS MK yracaTb. B cooTBeTCTBUM
C 3TUM BbIOENAKTCA ABWXYyLMEe, 6a3oBble, HULLEBLIE WM BO3HMKAKOLME WM yracawlme TemaTuKu.
B paccmaTprBaemom norne npeacrtaeneHbl ABMKyLIMe, 6a30Bble M BO3HUKAIOLWME TEMATUKU, HULLEBbIE
He BblIABNEHbI (puc. 2).

«Bu3Hec-aHanNMTMKa U nogaepXXka NPUHATUS peLueHUn» MMeeT HanGonbluMe 3HAYEHNUS NIIOTHOCTU
(okono 1.0) n ueHTpanbHocTK (okorno 0.8), YTO NO3BONAET OTHECTU TeMaTUKy K ABWMXKYLMM. BrusHec-
aHanuTVKa, WHTENNeKTyanbHbll aHanu3 [aHHbIX U NOAAepXKKa MPUHATUS pelleHuin obpasytoT
KOHCONMAMPOBaHHOE AP0, MCTOPUYECKN BO MHOMOM OnpeaensiBLuee NOBECTKY aHanu3nmpyemon obnactu.

K ©6asoBbiM Tematukam oTHocutca «UT-nHppacTpykTypa M 6e30MacHOCTbY», XapaKkTepusyoLlascs
YMEpPEHHON LeHTpanbHOCTbi0 (okono 0.5) u nnoTHoCTblo, 6nmM3konm K Hynto. BnokyenH, obnayvHble
BbluMcnenmss u VIHTepHeT Belwen CBA3bIBAOT €€ C MCCnegoBaHusaMM LNGPOBbIX (PUHAHCOBLIX
TpaH3akuuin, MHPaCTPYKTypbl A paboTbl ¢ 6ONbLUIMMKM SaHHbIMU U YMIPaBEHUS OpraHu3aunsamu.
Mpy 3TOM BHYTPEHHNAS CTPYKTypa TEMaTUKM MEHEE KOHCONMMAUpoBaHa, YEM y ABWXKYLLEN: BXogslume
B HEe TEXHOSOrMM paccMaTpuBalOTCs B pasHbIX MPUKNAAHbIX KOHTEKCTaxX M He 0o0pasylT eauHoun
TEeopeTU4ecKon pamku.

HanpaeneHnune «MeToabl MalWWMHHOIO OGYy4eHUsI» NMPU 3HAYEHUSIX LEHTPANbHOCTU M NITOTHOCTM OKOJO
-1.0 pacnonaraeTca B KBagpaHTe BO3HMKAKLWMX W yracawwux Tematuk. Camo nonoxeHue
Ha gnarpammMe He MOKa3blBaeT, BO3HMKAET TemMa WM yracaeT, OAHAKO POCT OONvM ee YNoMUHaHUN
B 2020-2025 rr. 4aeT OCHOBaHWA cYMTaTb ee BO3HMKaLen. MeToabl rnybokoro o0y4yeHusi, HempoceTun
1 0bpaboTKka eCTeCTBEHHOTO Si3blka BCe akTMBHEE BCTpanBalOTCs B NpUKNaaHble UCCreaoBaHust Apyrnx
TEMaTUK, Tepsis CaMOCTOSITENbHYI0 WOEHTUYHOCTb Kak OObeKkT wuaydeHus. Takum obpasom, poct
NCCNeoBaTENbCKOr0 MHTEpeca COMPOBOXAAETCA W3MEHEHWEM PO MAaLUMHHOrO  oby4eHus:
N3 CaMOCTOSITENBHOIO MpPeaMeTa M3YyYeHUst OHO MOCTENEHHO MpeBpalaeTcss B MHCTPYMEHTANbHYHO
OCHOBY paboT No pa3HbIM HaNpPaBIEHUSAM.
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Puc. 2. KnioueBble TeMaTUKu nccrniegoBaHum B oonactu UM n gaHHbIX:
cTparernyeckas gnarpamma KannoHa

Huwessle memamuku Hsuwxywue memamuxu

BuaHec-aHanuTuKa 1
NOAAEP:KKa NPUHATUSA PELLEHNIA:
buaHec-aHanUTKKa
n06blYa AaHHbIX
NoLOepHKa NPUHATUS PELUEHM
WUT-uHdpacTpykTypa
1 GeaonacHoCTb:

Brokyeity
obnayHble BbIMUCIEHNS
UHTEPHET BeLen

MeToab! MaLLUHHOrO
0by4eHus:
HenpoceTy
rnybokoe 0byyeHve
obpabotka 3bika

MnoTHocTb (BHyTpEHHﬂﬂ Pa3BUTOCTb TeMaTHKM)
L (=}

BosHukaroujue /
ba3soeble memMamuku
yaacarwue memamuku

2 A 0 1 2
LleHTpanbHOCTL (BHELWHSAA CBA3HOCTL TEMATHKK)

UcTouHuk: coctaeneHo NCN33 HMNY BLUS.

NccnepoBaHusa B 06nacTy MCKYCCTBEHHOMO MHTEMSEKTA U AaHHbBIX UMEIOT YeTKoe AP0 — NPUMEHEHUE
TexHornornn o6paboTkM 1 aHanm3a gaHHbIX B OM3HeC-npoLeccax opraHM3auun. 3a nontopa AecatuneTns
LEeHTP BHMMaHMNA Hay4YHOro coobLlectsa CMeCTUICS OT BU3HeC-aHaNnnTUKM 1 0611a4HON MHAPPACTPYKTYPbI
K MaLMHHOMY OOYYEHUIO N UCKYCCTBEHHOMY MHTENNEKTY. B nybnvkaumnsax o BHEAPEHUN TaKMX TEXHONOTUIA
B Ou3Hece 3TO BbIpa3wusiochk B Mepexode OT HAKOMMEHUs! AaHHbIX K NPEeaUKTUBHOMY MOLENUPOBAHUIO
N aBTOMaTU3MPOBAHHOW Noadep)Ke MpUHATUSA peweHuin. OgHoBpeMeHHO Oornee 3aMeTHoe MEeCTO
3aHANM BoMNpocbl knbepbesonacHOCTU M ynpaBfeHMs MOTOKaMW [aHHbIX, akTyanbHble Kak ans
KOpNopaTMBHOIO, Tak U ANS roOCyAapCTBEHHOIO CEeKTopa. Takas QUHaMMKa YKasbiBaeT Ha MOBbILLEHME
3Ha4YMmocTn Be3onacHoOro n 0TBETCTBEHHOIO nNpumeHeHnsa NN n TexHonornn obpaboTkn AaHHbIX.

.. UcTouHuku: pacyetbl MICUO3 HUY BLL3 Ha ocHoBe AaHHbIX Scopus, UCCneaoBaHUe OCYLLECTBIIEHO B paMKax
I_._l [Mporpammbl dyHAameHTanbHbIX uccnegosanun HAY BLIS (HSE-BR-2025-018).

m Matepuan nogrotosun T. B. BorgaHoB

[anHb i Mamepuan HAY BLLIS moxem 6bimb 80cnpou3sedeH (ckonuposaH) U pacnpocmpaHeH 8 NOHOM 06beMe MoITbko NpuU NOTyYeHUU npedeapumesTbHo20 coznacus co cmopoHsl HUY BLLG
(obpawamscs issek@hse.ru). Jonyckaemcs ucnonb308aHue Yacmel (hpaemeHmos) Mamepuasna npu ykazaHuu UCMOYHUKa U akmugHOU CCbiku Ha uHmepHem-caiim MCHUI3 HNY BLLIS
(issek.hse.ru), a makke Ha asmopa Mamepuara. Vcnonb308aHue Mamepuana 3a npedenamu donycmumMbix cnocob08 U/UMU yKa3aHHbIX yCroguli npusedem K HapyWEHUI0 a8MOpPCKUX Npae.
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