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B COMOTEXHUYECKNX CHUCTEMAX
U CBA3aHHbIE C HAMU 3aJIa9U
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B pabore 1npejicTaBiienbl OCHOBHBIE TIPOOJIEMBI PA3PAOOTKU CUCTEM
OIIEHKH 1 MOHHUTOPHUHI'A IIPOIECCOB B COIIMOTEXHUYIECKNX cUcTeMax. Pac-
CMOTPEHBI CBSI3aHHBIE C HUMU 33Ja9 U TexHoJjoruu. [IpuBenenn: mpu-
MepBI UX peIleHus. 3aTPOHYTHI MEPCIIEKTUBHBIE HAIIPABJIEHUSI IEPCO-
HAJIN3AINN B3aMMOJIEHCTBUS IeJI0BEKa, ¢ MU(POBBIM MUPOM U JIOTIOJI-
HeHHoro mHTesstekTa (augmented intelligence). Crarbsi momrorosie-
Ha 1[I0 pe3yJIbTaTaM BBICTYIUIEHHs aBTOpa Ha KadeapajabHOM CeMH-
Hape Kadeapbl MaTeMaTuIecKoil TeOpUr MHTEJUIEKTYAJIBHBIX CHCTEM
MexaHuKo-MaTeMarudeckoro dakyiabrera MIY nmenn M.B. Jlomomno-
coBa «Teopust aBTOMATOB» O PyKOBOACTBOM TIpodeccopa B. B. Kyn-
paBueBa 21 mapra 2018 roza.

KiroueBnle ciioBa: COLLI/IOTQXHI/I‘{GCKI/IG CHCTEMBbI, OIICHKa 1 MOHU-
TOPUHT CJIO?KHBIX IITPOIIECCOB, HEYETKHE MHOXKECTBa, IIEPCOHAJJIN3AIINA.

1. BBenenune

CI/ICTel\lbI OIIEHKUN U MOHUTOPUHI'a CJIOXKHBIX ITPOIECCOB — CIIeUaJJIN3NPOBAH-
HbIE Y€JIOBEKO-KOMIIBIOTEPHBIE HWHTEIJIEKTYaJbHbIe MH(DOPMAIINOHHBIE CHCTe-
MBI, ITpe/IHA3HAYEeHHBIE JIJIsT OIIEHKH COCTOsIHUsT HEKOTOPOTO IIpoliecca Ha 6ase
dparMeHTApPHON, HEHAIEXKHOM, BOZMOXKHO HEJIOCTOBEPHOI W IPOTUBOPETH-
BOIl MHGOPMAINKA O HEM M MOJEJMPOBAHUS BO3MOXKHBIX CIIEHAPUEB €r0 pas3-
BUTHS.

Cormmorexumieckne cucrembl (CTC) — cucremsl, BKimodalomue B cebst
aBe B3aHlVIO,HeI7iCTByIOH.[He KOMITIOHEHTBI: TeXHHUYECKYIO M COIUaJIbHYIO. Ha
s3pike Kunbepaerukn CTC — 510 cucteMa yupaB/ieHusI pA3BUTUEM OpPraHM3a-
muu [1]. Huke opranusaiyst Hamu OyJIeT NOHUMAThCsI JIOCTATOYHO MTHPOKO:
HE CTOJIBKO KakK (popMaJsibHas CTPYKTYPa, CKOJIbKO KaK JI00as IpyIIIa JIIoJIei,
B3aUMO/JIECTBYIONIAS C TEXHUICCKON KOMIIOHEHTOM JIJIs PEIIIEHUS OIIPeJIesIeH-



HOIT 3aaun (HAIIpUMED, IPOEKTHAsI KOMAaHa WU YeJIOBEK CO CMapT(OOHOM
YTO-TO UILYIIUI B UHTEPHET).

MojiemupoBanne IPOIECCOB B COIMOTEXHUYECKUX CHUCTEMAX OTINYAETCS
OT MOJICJIMPOBAHUS MPOIECCOB B (PU3NUECKUX CUCTEMAX. 1 pU TVIABHBIX OTJIH-
4unsl NpeJiCTaBIeHbI B TabI. 1.

PusuaecKue mpoIecchl

Conpa/ibHbIe TPOIECChI

Ecrb Mozenn mporeccoB B Bujie
ypaBHeHUil (HAIpuMep, ypaBHEeHHe
TEIIOPOBOIHOCTH )

Ecre onucanns IIPpOIECCOB Ha ecTe-
CTBEHHOM ¢3bIKE UJIX B BHUJIE ITapa-
METPUIECKUX 3aBUCHUMOCTEMN

WNudopManuss 0 3HaYEHUSAX Hapa-
METPOB HM3MEPUMa U OJHO3HAYHO
HHTEpIpeTHpyemMa (ecTb Tpubophl)

Nudopmariust 0 3HaAYEHUSX Tapa-
METPOB JIOCTYyIIHA B BHJIE OIIEHOK
(n3mepuTebHBI TpPUbOp — UesIo-
BEK), OIEHKH OJ[HOTO U TOT'0 K€ T1a-
paMeTpa MOI'yT HE COBIaJATh.

ITosTOpsiemocTs mporeccoB. Bos-
MO2KHO IIpOBe€J/IeHHEe 3SKCIIEpHuMeH-
TOB (HaIpUMep, JJIs OIEHKH BEPO-

VHUKaJIBHOCTDL IIporieccoB. 1IpoBe-
CTH CEPUI0 HE3aBUCUMBIX IKCIICPU-
MEHTOB HEBO3MOXKHO

SITHOCTE )

Tabsmra 1. OTyinaust B MOIETMPOBAHIN (PUINIECKUX U COIMMAILHBIX IIPOIEC-
COB

[MTupokoe pacupocrpanenne CTC, cBs3aHHOE ¢ pasBUTHEM WHTEPHETA,
aBTOMATH3AIMU B OOyYeHUM, MEJIUIUHE U JAPYrux obaacTax (cM., Halpu-
mep, [2]-]5]), menaer 3azady uX M3ydeHUs: ¥ aHAJIN3A AKTYaJbHOIl U OCMBIC-
JICHHOM.

2. OcHoBHBIE TPOOJIEMBI Pa3pPadOOTKM CUCTEM OIEHKMU
1 MOHHUTOPHUHIA IPOIECCOB B COIMOTEXHUYIECKUX
cucremMax

CucreMbl OIEHKU U MOHUTOPUHTA U3YYalOTCsd aBTOpOM ¢ Hadaja 90-x rojon
U JIOCTATOYHO IIMPOKO IIPEJICTABIEHBI B HAy4YHOH JuTeparype. B kadecTBe
0630pHOI pabOThI MOXKHO TIOPEKOMEHI0BaTh |6, meTam npecrabieHsl B |7).
OcuoBubIMET TpobIeMaMu pa3pabOTKM TAKUX CHCTEM BAJISTIOTCSI:

o [IpoGaema 1. MoxKHO jiu, yIUTBIBasi HEKOTOPbIE OCOOEHHOCTU BOCIIPHSI-
THsI 9€JIOBEKOM OOBEKTOB PEeaIbHOIO MUPA U MX OMHCAHUA, CPOPMYJIU-



pOBaTh MIPABUJIO BEIOOPA OITHUMAJIBLHOIO MHOYXKECTBA, 3HAYEHUI IpU3HAa-
KOB, 110 KOTOPBLIM OIIMCBHIBAIOTCH 3TU 00beKThI? BO3MOXKHBI JiBa KpuTe-
pus OITUMAJIBbHOCTH:

Kpurepuit 1. Ilom onTuMaabHBIMU MTOHUMAIOTCA TaKHE MHOXKECTBA
3HAYEHNIl, UCIOJIb3ysd KOTOPBIE YeJOBEK HCHIBITHIBACT MUHUMAJIBbHYIO
HEOIIPEJIEJIEHHOCTD IIPU OIMUCAHUYN OOBHEKTOB.

Kpurepnii 2. Ecian 06beKT 0MMchIBA€TCS HEKOTOPBIM KOJIUIECTBOM 9KC-
IIEPTOB, TO IIOJ ONITUMAJbHBIMI ITOHMMAIOTCS TaKHe MHOXKECTBa 3HaUe-
HU#, KOTOpbIE 00ECIIETNBAIOT MUHUMAJIBLHYIO CTEIIEHD PACCOTJIACOBAHMS
OIIMCAHUM.

o [IpobGiema 2. MoKHO Jii OIIpEIE/TUTD MTOKA3ATEIN KaIeCTBa TONCKA MH-
dbopmanun B HeueTKUX (JIMHIBUCTHYIECKHX) 0a3ax JIAHHBIX U chOpMy-
JINPOBATD MPABUJIO BHIOOPA TAKOTO MHOXKECTBA, JIMHIBUCTUIECKUX 3HA-
YEHUH, UCIIOJIb30BAHIE KOTOPOI'o 00eCIeInBaI0 Obl MAKCUMAJIbHBIE 10~
KasaTejin KavdeCTBa MOUCKA HH(MOPMAITIH !

o [Ipobaema 3. MoxKHO i IPEJIOKUTD IIPOIEIyPhI BEIOOPa OIepaTopoOB
arperupoBanus MHGOPMAaIUA B HEYETKUX HEPAPXUYECKUX JIHMHAMMIYE-
CKUX CHUCTE€MaX, MUHUMH3UPYIONIUX TPOTHBOPEUNBOCTD MOJIEIN IIPO-
Iecca B CHCTEMAaX OIEHKU U MOHUTOpHUHIa?

OTu 1pobeMbl 00CYXKJIAIOTCS B YIOMSIHYTBIX BbIllle paborax. [leraan
npescrasiensl B paborax [8] (IIpobsema 1), [9] (IIpobmema 2) u [10] (IIpo-
6eMa 3). YauThiBast JOCTYITHOCTD IIEPEUUCIEHHBIX PAbOT, MbI IO3BOJIUM cebe
HE OCTAHABINBATHLCA HA HUX. OTMETHM JIUIIH, 9TO CUCTEMBI OTEHKH W MO-
auropunra 3pdeKTuBHbI, Korjga HeT (HeJb3sl IIOCTPOUTH) MATeMATHIECKOIl
MOJIeJI TIPOIECCa B BUJI€ YPaBHEHUI, aBTOMATOB, U T.II. Pa3paboTka Takmux
CUCTEM BO3MOXKHA, KOTJ[a MOYXKHO IIOCTPOUTD «CEMAHTUIECKYIO MOJIE/Ib» [PO-
1mecca B BUJie HaDOpa TOHATHN W WX B3aUMOCBs3€H, W KOTJA IOCTYIAeT U
aHAJM3UPYeTCs peajibHasi nHMOpMalus (BO3MOXKHO 00y9YeHUe M HACTPOTi-
ka). BoamorkHa pa3paboTKa ONTUMATBHBIX CHCTEM C TOYKH 3PEHHUsl YI00CTBa
BBOJIa NHGMOPMAITUHT AHAJUTHKOM, COIVIACOBAHHOCTH MHEHUIT AHAJTUTUKOB, HH-
dbopMaInmoHHOro obecriedeHns: BBOIa HHAMOPMAIINT, U MOALTUPOBAHMUS.

Ha ocnoBe onucanubix MeTOI0B pa3paboTaHbl CHCTEMBI OIEHKH 1 MOHUTO-
PUHTa IIPOIIECCOB CO3/IAHUS CTPAHAMHU CIIENUAJIBHBIX BUJIOB TEXHOJIOT U U Ma-
TEPUAJIOB B WHTEpecax yIpasieHus rapantuit MexmyHapoaHoro AreHTcrsa
o AromHoit Dueprun [11], pucka passuTus cepeuHO-COCYIUCTHIX 3a0071eBa-
uuit B PO [12], co3nanus usesmnii MUKPO3JIEKTPOHUKH (OIIEHKA TEXHOJIOI U6~
ckux crapranoB) B uaTepecax komnanuun Cadence Design Systems [13]. Bos-



MOKHOCTHU IIPUMEHEHHsI ITOTOOHBIX CUCTEM B OIEHKE U MOHUTOPUHI'€ KPU3UC-
HBIX CUTYAIUil U B CTPATErnYeCKOM yIIPaBI€HUI KOMIAHUSIME OLUCAHbI B [14]
u [15] coorBeTcTBEHHO. YHUKAJIbHBIE AHAJIUTUIECKUE BOZMOXKHOCTU CHCTEM
OIEHKN ¥ MOHUTOPUHTa 0bcykatorcst B 6] u cymmuposanbl Ha puc. 1. Te-

KoHcTpyHpoBaHHe
Gyaywero COnM Yro/ rae/ Korga HYWHO canaTth,
ananurika yTo6bl NPOM3OLWNO TO, 4TO Haao?
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-
»

CROMHOCTE BHANKAA

Data minijng/ -
Big data HTO MOMET NPOMIDHTH?
aHanuTHKa
OLAP
?
AHANUTHKA O Mouemy Npou3owno?
Ananns
Excel/ SQL npounoro
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?
AHANWTHKA O Yro/ rgef Korga npousowno?

-
r

LieHHocTs anA SuaHeca

Puc. 1. SBOJIIOL[I/IH AHaAJIUTUICCKNX MHCTPYMEHTOB.

KyInit ypoBeHb mouTH Beex kommannit — OLAP anamuTuka; Jumn HeMHOTTE
KOMIIAHUU UCHOJIL3YIOT Big Data ananuTuky; aHaauTu<uecKue MHCTPYMEHTEI
CUCTEM OIIEHKH U MOHUTOPHUHIA UCHOJIB3YIOTCH B €IMHUYHBIX MEXK/LyHAPOJI-
HBIX U [IPABUTEIHLCTBEHHBIX OPTraHU3AINAX, & TaKyKe B KPYITHOM MEXK/IyHa-
POJTHOM BBICOKOTEXHOJIOTMYecKOM Om3nece. Vcronb3oBanne aHAJIMTHIECKAX
BO3MOXKHOCTEN CHCTEM OIEHKNM M MOHUTOPUHTA — 3TO €CTECTBEHHBIN IBOJIIO-
HI/IOHHBIfI 9Tall Pa3BUTUA aHAJIUTUICCKUX MHCTPYMEHTOB.

Mogenu u MeTO/IbI, TIOJIyYeHHBIE B XOJI€ PEINeHUs MePEIUCIEHHBIX TPO-
6J1eM, HAXOJAT CBOE IIPUMEHEHUE B PsJie IIPUIOKEHUH, UMEIOIUX CAMOCTO-
ATeJIbHOC 3Ha4YCHUEC. OHI/IC&HI/IG TaKUX CBA3aHHbLIX C JaHHbIMN IIpO6JIeMaMI/I
3a/1a9 U IPUIJIOZKEHUN 00Cy2K/1aI0Ch B JIOKJIa/le 1 CYMMHUPOBAHO B pasjeiie 3
HacTodAIIel paboOThI.

3. CBgzaHHbIE 33241

st perierust mpoOJieMbl 1 ObLIa MIPEJJIOXKEHA MOJIE/Ib OIIUCAHUS 9€JI0BEKOM
00bEKTOB KaK IMPOIEAypa N3MEPEeHUs B HeUeTKON JUHTBUCTUIECKON ITKAJIE.
IIpennoxkennast Mepa HEONPEJIEIEHHOCTH MHOXKECTBA IKAJbHBIX 3HAUCHU



HEYETKOM JIMHIBUCTUYECKON IMKAJIBI TIO3BOJISIET BBIOMPATH TaKo# HAOOP 3Ha-
YeHU KadeCTBEHHBIX IPpU3HaKOB, B paMKaX KOTOPOI'O BO3MO2KHa OIITUMH3a-
musi o kpurepusiv 1 u 2 (pasies 2). DTo MO3BOJISIET OCTABUTH BOIPOC O
[IEPCOHATI3AINY B3AMMO/IEHCTBHS Ye/I0BeKa C MU(PPOBLIM MUPOM U CHCTATD
TaKoe B3aNMOJIHCTBIE MAKCUMAJIBHO YIOOHBIM JjIsT BCeX. Pererue 3ol 3a-
nadan npejcrasieHo B [16]. [IpumeHeHue mepcoHaMN3aIMN JIsl COIUATBHBIX
cereit ommcano B [17|, 1ys1 KOMIBIOTEPHBIX OOyatomux cucrem — B [18, 19|,
JIsl CUCTEM MEeJIMIIMHCKOTO0 MOHUTOpHHIa — B [20], /17151 lepcoHasm3anum Ho-
BOCTHBIX JieHT — B [21]. Tlogo6Hble Jqomo/iHeHnsT MOIYT c/iejaTh Gosee nep-
COHAJIN3UPOBAHHBIME (&, cJieloBaTe/IbHO, U GoJsiee 3 HEKTUBHBIMU) JTFOOBIE
KOMMYHUKAIIY ¢ KJIMEHTAMU, BKJIIOYas PEKOMEH AN, PEKIAMHbIE KOMITa-
Huu 1 T.11. COOTBETCTBYIONIUE TPUMEPDI U3 POSHUYHOM TOPTOBJIN, TEJIEKOMMY-
HUKAINi, SHePTreTuKkn, OAHKOBCKOI'O U CTPAXOBOr0 OM3Heca OBbLIN IIPE/ICTaB-
JIeHBI B JToKJIase. K cBI3aHHBIM 3aa9aM MOYKHO OTHECTH U OIEHKY BJIUSTHUS
B COIMAJIBHBIX CeTsIX [22].

st pertenust mpobseMbl 2 ObLIa IPEJJIoZKeHa MOJe/ b MOucka MHMOP-
MaIlii B HEYETKUX 0a3ax JaHHBIX. BBeJEHBI TOKA3ATENN KAadecTBa MOWCKA
nH(OPMAIMY U YCTAHOBJIEHA UX CBSI3b C KAYECTBOM OIMCAHUs 0ObEKTOB (Me-
pOii HEONPE/IEIEHHOCTH ). DTa CBS3b IIO3BOJIMJIA TAaK BBIOMPATH MHOXKECTBO
3HAYEHWI KaYeCTBEHHBIX MPHU3HAKOB, YTOOBI 00ECIEYNTh MAKCUMAJILHO (-
dexTuBHbI TonCcK wHGOpMaruu. OKa3aJI0Ch, I9TO MOKHO BBECTH KAIe€CTBO
pPACIIO3HABAHMS HEYETKO OMMCAHHBIX 00BEKTOB U YCTAHOBUTD €r0 CBSI3b C Ka-
94eCTBOM HX ommcanus [23]. Dror dhakT MO3BOIII HOCTABATHL GoJiee OOILyIO
3aJ1a9y: KaK ONHUCHIBATH OOBEKTHI, 9TOOLI 06ECTEINTh MAaKCUMAbLHOE Kade-
CTBO DEIeHNs 3aIa41 T0JIb30oBaTe ! Pererne 9Toi 3a/1a49u mpeacTaBIcHO
B [24].

ArpernpoBamnne nHQOPMAIME B HEUETKAX U JUCKPETHBIX JTHHAMUIECKUX
cucremax (mpobsema 3) usydeHo B paborax |25, 26|, cocraBuBIIIX OCHOBY
KAHIUIATCKON muccepranuu. B wacTHOCTH, OBLIN TOMYYIEHDBI CICIYIONNE Pe-
3yJILTATHI:

e a1 perenns 3a1a4M BEIOOPa OIIEPaTOPOB arPErMPOBaHUS 110 SKCIIEPT-
HBbIM OIIMCAaHUAM BBeJleHa U U3ydeHa HOBas YIIPABJIAIONIAsl CUCTEMa —

Ppa(:b HEYIETKOI'0 yCJIOBUAI.

e CdopmynupoBaHa 1 peleHa 3a/1a9a yCTOWIUBOCTH JIJIsl HEPAPXUIECKUX
CHUCTEM B JIUCKPETHOM U HEUETKOM CJIydasIX:

— Jokazana NP-tiosiHoTa 3371811 B 00IIIEM CJTydae;



— BpliesieHn! 9acTHBIE CTyYan 3aJIaqd, OMyCKaeMble PA3PEIInMOCTDb
3a TTOJTMHOMHUAJIBHOE BPEMSI;

— Ilosnygensr 3deKTUBHBIE aTOPUTMBI BBIJIETEHUST 9TUX IaCTHBIX
CIIyvIaeB;

e PaccmoTpeHna 3af1ada ONTUMAJBHOTO PACIIPEEIeHUs PECYPCOB IS
nepapXuiecKnX CUCTEM B PA3JIMIHBIX METPHUKAX:

— Jlokazana NP-nosnora 3aja4du B 0011eM cirydae;

- BI)I,ELGJIGHI)I YJaCTHBIC CJIyYaHn 3aJa49, JOITYCKacMbI€ Pa3peIlInMOCTb
3a IIOJIMHOMMAJIBHOE BPEMI;

— Tlomydennr 3¢pdekTUBHBIE AJITOPUTMBI BbIICICHUS ITUX TACTHBIX
CJIy4aeB;

o Jlnd pelreHus MOCJIETHUX ABYX 33J1a9 BBEJIEHO W M3YUE€HO HOBOE IOHS-
THUE JJIsi OPUEHTUPOBAHHDBIX AIMKINIECKUX I'PAdOB — BepIIHHA-
CBEPXJIOMAHATOP.

st aBTOMATHYECKOrO MOCTPOEHHS MOJEJIN IPOIlecca HAMH TaKyKe UC-
[I0JIb30BAJINCH MeTOMBl yIVIyOJIEHHOIO aHaIN3a JAHHBIX, KOTOPblE II0Ka3aJIu
cBoto b derTuBHOCTD [27]. HacTh MeTO10B 06y UeHNUs [JIst OLEPaTOPOB arpe-
rupoBaHus HHGOPMAIIUN XOPOIIO ce0sl IIPOsIBUIA B 33/1a4aX IPOEKTHPOBAHMS
MHKDPO3JIEKTPOHUKY [28| 1 Takzke Oblia 3aIlUIIEHA KAK KAHINIATCKAsT JIHC-
cepranus. OOIIMil CTEK UCIOIb3yeMbIX HAMU TEXHOJIOTUI B 3aBUCHMOCTH OT
HAJIMINST JTAHHBIX 1/ HJIN 9KCIEPTU3BI IPE/ICTABIIeH Ha PUC. 2.

B szaxiiouenne oTMeTHM, YTO B IOCJIEIHEE BPEeMs MHTEPEC K II0I00HBIM
9eJI0BEKO-KOMIIBIOTEPHBIM CHCTEMAaM IIPOSIBJISIIOT YHUBEPCUTETHI [29] u Kpyi-
Hble Kommannn takue kak Google [30] u IBM [31]. ITocnenane nazke BBOJAT
HOBBIII TepMuH — JionosiHeHHbI naTesuekT (Augmented Intelligence) — “B
IBM mbI pyKOBOJICTByeMCS TEDMUHOM «/lOITOJTHEHHBIM HHTENIEK T, & He «Ic-
KYCCTBEHHBIIl MHTEJUIEKT». DTO KPUTHUYECKOE PA3IMYNe MEXKJy CHCTeMAaMH,
KOTOPBIE€ PaCHINPSAIOT W JIOIOJHAIOT YeJIOBEUECKUil OIBIT, & HE Te, KOTOPBIe
IBITAIOTCS KOIMUPOBaTh 4desioBedeckuil nHTestekr” [31]. B aroit Tepmunosio-
I'UH CHCTEMBI OIICHKH ¥ MOHHTODPHHTA M €CTb JONOJHEHHBIH MHTEJUIEKT I
IIIPOKOI'0 KJIacCa IPAKTUIECKN BaXKHBIX 3a1ad. l1lojydeHHble HAME pe3yiib-
TaTHI IIO3BOJIAIOT Pa3padaThIBATh ONTUMAJIbHBIE IO PAY BasKHBIX KpUTEPHEB
CHCTEMBI JOIOTHEHHOI'O NHTEJIEKTA.



SKCNepThb

| HeueTkme cucremsl (fuzzy logic)  Knaccudeckue meTazp! |
HeueTKkune KOTHUTUBHbIE KapTbl
g (fuzzy cognitive maps)
§ Cuctembl OUEHKH
v moHnTopuHra | CuctemHan guHamuKka
(system dynamics)
MHoroareHTHbIe CUCTEMBI
(multi-agent systems)
o
E OBOOUMOHHBIE BBIMUCIEHWA
[Jepesbs pelweHui
HelpoHHble ceTh
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, , AccoumMaTMBHbIE NpPaBuna
| YHUKa/IbHBIE 3KCNEPTHI |

mano MHOro JaHHble

Puc. 2. Crek ucrnoab3yeMbix TEXHOJIOTHIA.
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Evaluation and monitoring of processes
in sociotechnical systems
and related tasks
Ryjov A. P.

The paper presents description the main problems of the
development of systems evaluation and monitoring of processes in
socio-technical systems. The tasks and technologies associated with
them are considered, too. Solutions of the problems are discussed. The
perspective directions of personalization of human interaction with the
digital world and augmented intelligence are considered in the paper.
The article is prepared based on the results of the author’s speech at
the cathedral seminar of the Department of Mathematical Theory of
Intelligence Systems of the Faculty of Mechanics and Mathematics of
the Lomonosov Moscow State University «Theory of Automatas under
the supervision of Professor V B. Kudryavtsev on March 21, 2018.
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