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B. 1. KAPIIOB, II. M. TOTOBILIEB,
I'. B. POU3EH30H

K BOITPOCY OBb OTUKE U CUCTEMAX
NCKYCCTBEHHOI'O HHTEJIJIEKTA

Obcysicoasn npodbemvl SMuKU 8 00IACMU CUCTEM UCKYCCMBEHHO20 UHME-
JIeKma, asmopvl npediazalom 6epHYMmMsCsi K KOHCMPYKMUGHOU NOCMAHOBKE 60-
npoca o coomeemcmeuu unmeniekmyanvuvix cucmem (MC) smuueckum nop-
mam. B pabome ymeepocoaemces, umo cymo smuunocmu UC 3axnouaemcs 6
MOM, umMO, NPUHUMAS KPUMUYECKU 6adcHvle 051 uenoseka peuwenus, HC
OQOMIICHBL  UCNONL308AMb  IMUUECKUE UMNEPAMUEbl, PACCMAMPUBASL UX KAK
HeKue nouckogule sepucmuxu. Taxoce 6 pabome paccmampudaiomcest 60RPoOCyL
00CMAmMOYHOCIU COBPEMEHHBIX MoOeell, Memo0oo8 U mexHoa02ull 0 opma-
JU3AYUL IMUYECKUX NOHSIMULL U OMMEYAENnICsl, YMmo OCHOGHOU NPOOIeMOlL 86751~
emcsi npoyedypa eepuchuxayuu UC na coomeemcmeue smudeckum HOPMAM.
Jlenaemcest 6b1600, umMo OCHOBHOU (POPMOT dSMOU 6epUPUKAYUY SETAECMC I UC-
NONb306aHUE KOMIIEKCHbLIX mecmos Tviopunea.

Knwuesvie cnosa: Z/lCKyCCWl@eHHblljl uHmesliekm, adémoHOMHble CUCNEMbl,
amuKa, amuuecKutl 8bl60p, 26pUCMUKU, 6€pud)uk’(llﬂlﬂ amu4yeckozo coomeem-
cmeust, OHMmMoJI02UA.

Discussing the problems of ethics in the sphere of artificial intelligence
systems, the authors propose to return to a constructive formulation of the issue
of correlation between intellectual systems (IS) and ethical norms. The paper
argues that the essence of the IS’s ethical nature lies in the fact that when tak-
ing a critically important decision for a human, IS should use ethical impera-
tives treated as certain search heuristics. The paper also discusses the adequa-
cy of modern models, methods and technologies for the ethical concepts for-
malization, and notes that the main problem is the procedure of verifying IS in
terms of their compliance with ethical standards. It is concluded that the main
form of this verification is the use of complex Turing tests.

Keywords: artificial intelligence, autonomous systems, ethics, ethical
choice, heuristics, ethical compliance verification, ontology.
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1. BBEJEHUE

B nocniennue rogpsl akTUBHO €CJIM HE pa3BUBAIOTCS, TO MO KpalHen
Mepe MHIPOKO 00CYKIAIOTCSI TEMBI STUKH B HICKYCCTBEHHOM HHTEIIICKTE
(M), yrpos, npoucxoasmux ot MW, pasnudHOTrO pona TyMaHUTaPHBIX
acnekToB cozfgaHust cuctemM MU. Byayunm oudeHb naBHEH TeMoOi, mo-
SIBUBIICHCS 33JI0JITO JI0 TOTO, KaK ObLIO C(HOPMYIMPOBAHO CaMO TMOHS-
tue W, n B OONBIIMHCTBE CBOJSIICHCS K MPECIOBYTOMY «OyHTY Ma-
LIUH», 3TH BOMPOCHI CETOAHS MOIYy4YaloT HOBOe 3ByuyaHue. [Iputom, He-
CMOTpS Ha MHOXECTBO CIICKYJISIIIUN, a 3a4acTyr0 — 0e3rpaMOTHOCTb
paccykKIIeHUH, B 3TOM 3BYyUaHUU IOSBISIOTCS BIIOJIHE 37paBble BBHICKA-
3BIBAHMSI, CBS3aHHBIC C HEKOTOPHIMHU AaCIIEKTaMH IPOCKTUPOBAHUS U
MIPUMEHEHHUST TEXHUUECKUX CUCTEM, ITOBEICHNUE KOTOPBIX SBIISETCS 3HA-
YUMBIM IS Y€JI0BEKa. B mepByto odepesanr 3Ta TCHACHIMS CBsI3aHa, pa-
3yMeeTCsl, C POCTOM YHUCJIa KPUTHYECKH BaXXHBIX, IMOTEHIIMAIBHO OIlac-
HBIX CHCTEM, PabOTAIONINX aBTOHOMHO.

B ar0if paboTe MBI pacCMOTPUM BOIMPOCHI COOTHOIICHHS STHKU U
HCKYCCTBEHHOTO WHTEIICKTa C KPUTUYECKHX IMO3UIUH. 3/1eCh BaKHO
MOTYEPKHYTh, UTO HAOJIFOJIACTCSI HEKOTOpasi MyTaHUIlAa B CaMOM IocCTa-
HOBKE Bompoca. Yaiie Bcero, kak OyJeT BHJHO HUXKE, pedb UJCT 00
STUYHOCTH MPUMEHEHHS CUCTEM HCKYCCTBEHHOTO MHTEIUICKTA B TEX WITU
WHBIX 005IacTsAX. ['0BOPAT O Pa3sIUYHOTO pPOJa PUCKAX W OMACHOCTSX,
CBSI3aHHBIX C MCIIOJb30BaHueM cucteM MU, o conuanbHbIX HOCHIENCTBU-
X W JaKe O TOM, HaCKOJBKO Ba)KHO, 4TOOBI camu paszpadorumkn MU
COOTBETCTBOBAJIM dTHYECKMM HOpMaM. MBI ke nanee OyaeM TOBOPHTH
00 ATHYECKMX acleKkTax (YHKIMOHUPOBAHHS TaKMX CHUCTEM, O TOM,
HACKOJIBKO HMX TOBEJCHUE MOXKET ObITh 00YCIIOBICGHO ATHYSCKUMH TIa-
pagurMamu, HopMamu, npencraBiacHusIMU. [Ipu 3ToM MBI ocTapaemcs
HE TOJBKO OTHICKATh HEKOTOPOE PAIMOHAIBLHOE 3€PHO B PACCY KICHUAX
00 stuke MU, HO U chopMynrpoBaTh psii TEXHUUECKUX 3a7ad, PelIeHNE
KOTOPBIX MPEACTABISICTCS] 3HAYMMBIM TSI TAHHOTO BOTIPOCaA.

Hagnem ¢ TOTro, 9TO BOIPOCHI COOTHOIICHHUSI dTUKH M MCKYCCTBCH-
HOTO MHTEJUICKTa KOPSCHHBIM 00pa3oM OTIWYAIOTCS OT TOTO, UYTO ITOHHU-
MaeTcsI, HallpuMep, IO ITHUCSCKIUMHE TPOOJIeMaMH TeHHBIX TEXHOJOTHH,
WH(OPMATHKH, €CTECTBO3HAHUSA U T. M. DTO OTIUYNE ONPENEISIETCS TEM,
YTO B UCKYCCTBEHHOM HHTEIICKTE dTHUECKHE BOIIPOCHI OJIMKE K TIOHH-
MaHUI0 STHKH B (PHIOCOPCKOM WM COIMOTYMAaHUTAPHOM CMBICIIE,
U CBSI3aHBI 3TU 3TUYECKUE ACTIEKTHI MPEXkKIAEC BCEr0 C TEM, YTO OHM Kaca-
FOTCSI BOTIPOCOB MOBEJICHUS U TIPUHSATHS PEIICHUIM.
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bynem monaraTh, 4TO caM TEPMHUH «HCKYCCTBEHHBIH HHTEIIEKT
37IeCh M Jlajee MOHUMAeTcsl B MeTa(opuieckoM cMbIcie (PaBHO Kak M
TEPMHUH «3THKa», MOJ KOTOPHIM OOBIYHO TOHMMAaeTcs ¢urocodekas
JUCHMITIINHA, UCCIIEAYIoIas BOMPOCH MOpajid M HPAaBCTBEHHOCTH, YTO
ObI OJ1 ATUM HM NOJApa3zyMeBanoch). OTMETHUM, YTO 34ECh U Jajee aB-
TOPBI MEHEE BCETO XOTEIH ObI BTOPraThCs B 001acTh (prtocodum, mpo-
(eccHoHANBbHO 3aHMMAIOLIEHCsT BOIPOCaMH ATHKU. B 3Toii pabote Ham
OyJeT OCTaTOYHO JIMMIb OOIIEro, CXeMaTH4YeCKOTrO IMPE/ICTaBICHUs 00
9THKE ¥ CBSI3aHHBIX C HEHl acTeKTax, paBHO KaK M MPEICTaBICHUS O TOM,
yro takoe WM. Jlnst Gornee moiHOrO TMOHMUMAHUS STHKH MOYHO 00Opa-
TUThCS, HanpuMep, kK padore P. I'. Anpecsiaa [2017].

BakHbIM acCleKTOM SBISETCS PACcCMOTPEHHE HWHTEIUIEKTYaIbHOM
CHUCTEMBI HE TOJBKO KaK KOTHHUTUBHOM, HO M KaK aKTMBHOM CYIIHOCTH.
B aToM mutaHe OmpeAensIonM CBOWCTBOM TaKOW CHUCTEMBI SIBIISETCS
BO3MOXKHOCTh OCYILECTBICHUSI BO3ACUCTBUS HA OKPYXKAIOIIUNA MHUD U
npeskae Bcero couuyM. MHbIME cioBaMu, Bompocsl 3Tuku B MU cBo-
ISITCSL K TOMY, 9YTO MBI IMEEM JIEJI0 C UCKYCCTBEHHOW CHCTEMOM, peau-
3yIOIIEH MpOILECCH IUIAHUPOBAHUS, IIeJIeroiaranusi, BeIOOpa U oOcCy-
IIECTBICHHUS] TOTO WJIM WHOTO ToBeaeHus. s mpocToTel Oyaem 000-
3Ha4YaTh Takyl cucremy kak cucremy ¢ U (MUC). Ilpu 3tom BBIOOD,
OCYIIIECTBIISIEMBIN CHCTEMOM, JOHKEH ONPEeAEsAThCS HEKOTOPBIMU ITH-
YEeCKUMH HMIIepaTHBaMH M HOPMamMH B CaMOM IIIMPOKOM CMBICIIE.
Hanpumep, sTueckue HOPMbI MOTYT TPAKTOBAThHCS KaK HEKOTOPHIE IB-
pucTuKH, KoTopbiMH pykoBoacTByercst UMC npu coBepiieHnn BeIOOpa
TOTO WJI MHOTO JICHCTBUS, (POPMHUPOBAHHUS CUCTEMBI OIIEHOK, IIEJIEBBIX
(dbyHKUUM 1 poyero.

C mparMaTH4ecKol TOYKH 3PEHHs MCCICAOBAaHMS B 00JAaCTH STHUKU
MNHUC npuBeayT B KOHEUHOM UTOTE K CO3/IaHUIO PAa3IMYHOrO Pojia CTaH-
napToB u nocienytouieid ceprudukannn UMC. U 3aeck BO3HUKAIOT TpH
BayKHEHIINE POOIEMBI.

IlepBas kacaeTcsi KOHCTPYKTHBHOW (hOpMamu3aliy ITHYECKUX
HOpPM B (opMe, IPUTOAHOH I omucaHus (pyHKIMOHUPOBAHUS KOH-
KPETHBIX MPOrpaMMHO-aIapaTHBIX KOMIUIEKCOB. Bropas mpobiema —
9TO CIMOCOOHOCTh OOBEKTHBHOTO (MHCTPYMEHTAIHHOTO, MPSIMOTO WU
KOCBEHHOTO, OCHOBAaHHOTO Ha aHajHM3€ IMOBEJICHHS W T. I.) KOHTPOJS
cootBeTcTBUSL KOMNOHEHT MW C stnueckum HopMaM. TpeTbst — 3TO TO,
KaKoe BIUSHUE OKAXYT B JANBbHEWIIEM 3TH CTaHIAPTHI M HE OYIyT JH
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OHU BBITIOJHSTH CYry0O OrpaHHYHUTEIbHYIO POJIb, TOPMO3SIIYIO pa3BU-
tue NUC.

[lanee Mbl mpoBeaieM HEOOJBIION 3KCKYPC B HCTOPHIO BOIIPOCA ITH-
YeCKUX MpoOJieM MCKYCCTBEHHOT'O WHTEIIeKTa, 00CYy/INM WHHUIIMATUBY
IEEE (MHCTUTYT MHXEHEPOB 3JIEKTPOTEXHUKHU U JICKTPOHHUKH) MO 3TH-
YecKH 00yCIIOBIEHHOMY mpoekTtupoBanuio cucrem MU. Kpome Toro,
MBI TTOCTapaeMcsi 0OCYJIUTh HEKOTOpPble KOHCTPYKTHUBHBIC ACHEKTbI Ta-
KOTO 3THYECKU OOYCJIOBJIEHHOIO IPOEKTHPOBAHMSA, 0CO00C BHHMaHHE
YZAEIIUB BOIPOCAM HUMEIOLIErocs MAaTEMATHYECKOro amrmapara u, IJaB-
HO€, ()OPMaIbHON IIOCTAHOBKE 3a1auH.

2. 9TUKA U N
2.1. OnacHoOCTh «AyMAKIIUX MALIHH

DTUYecKre BOMpPOCkl, cBsizaHHble ¢ M, BoBce He ciencTBue pa3Bu-
TUS TEXHOJIOTHH MOCIETHUX AECATHIETUH. DTH BOMPOCH MOJHUMAIUCH
BO MHOTHX KIJIACCMYECKHX padoTax NMHOHEPOB B 00JACTH MAIIMHHOTO
nHTeNekTa. Tak, B 0IHOM M3 CBOMX OCHOBOIIOJIATAIOIIUX JJISI TEOPUH
WU pabot [Turing 1950] Anan TeIOpUHT NUCKYTHPYET Ha TEMy IIO-
CJIEJICTBHI CO3/IaHMS «TyMaIoOINX MamuH». B vacTHOCTH, OH 00CYyXa-
€T TIOCTYJIaT «MAIlIMHbI HE MOTYT JIeJlaTh OITUOOK» M OTMEYaeT, YTO B
CIIO)KHBIX MAaIllMHAX OIMMOKK MOTYT OBITh EeTepPMUHUPOBAHBI HEaleK-
BAaTHOCTBIO MCXOAHBIX AAHHBIX, XOTS MPHU ATOM MAalIMHBl MaKCUMaJIbHO
TOYHO BBITIOJIHAIOT BCE MaTeMaTHYECKHe Omeparuu mo ux oOpaloTke.
Te ke paccykKaeHuUs] IPUBOJATCS U MIPU 00CYKICHUU BONPOCOB 00yde-
HUS MallliH, 2 UIMEHHO — MPOO0JIEM JOCTOBEPHOCTH MCXOJHBIX JIaHHBIX.
OTOT mpumep, KOrja, Kazajioch Obl, COBEpIIEHHAs WHTEJUIEKTyalbHas
MalllfHa MOJTyJaeT Hea/leKBaTHhIC NCXOJHbIE JaHHbIE U JIajee COBEepIIa-
eT Kakue-Tu00 HedTHUHBIE WK «yXKacalollney JEHCTBUS, CO BpPEMEHEM
CTaJl OJHUM W3 HanOojiee aKTUBHO JIEMOHCTPHPYEMBIX HE TOJIBKO B
podecCHOHANBHBIX COOOIIECTBAX, HO M B OMYJISIPHON KYJIBTYPE H KH-
HemaTorpade.

HopbGept Bunep 3arparuBaer Bompocs! 3tuku M B cBoell craThe
[Wiener 1960] 1 B JOMOJIHUTENBHBIX TJIaBaX BTOPOrO W3JAHHs CBOCH
«Kubepuetuxu» [Idem 1965]. OcHOBHAsI MBICTTB, KOTOPYIO OH TTOCTYJIH-
pyeT B 3TuUX paboTax, 3aKII0YaeTCsi B TOM, YTO MAIIMHBI MOTYT OBITH
OTTaCHBI JIJIS YeJIOBEKa W HeTpenckasyeMsbl. [Ipu 3ToM oH oTMeuaeT: aa-
KEe MOHMMasl B JeTalsiX, Kak paboTaeT MallnHa, OlepaTrop MOXKET He
YCIeTh OCO3HATh, YTO €€ PACCYXICHWS BEAyT K HETaTHBHOMY CII€Ha-
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PHIO, WIK AaX€ HE YCIETh IOHTh, YTO MAIllMHA YK€ «IPUHsUIA pelle-
HUE» U paboTaeT HajJ OCYIIECTBICHHEM ATOTO CLEHAPHs. YK€ K MOMEH-
Ty HanucaHus crateu [Wiener 1960] pa3HuIia B CKOPOCTH 00paOOTKH
nHpOpPMaLUK, TPeOyIOIEeH BBHIYMUCICHHN, MEXKIY UYEIOBEKOM M COBpe-
MEHHBIMH Ha TOT MOMEHT BBIUYHCIUTEIbHBIMH MAIIMHAMH ObLIa 3HAUYU-
TenbHOM. VIMEeHHO 3Ta pa3HuIla, TOMHOKEHHAsl Ha HETIOJIHYI0 KOHKPETH-
3alUI0 YEJIOBEKOM CBOMX JKENaHUH, W MOXET MPUBECTH, IO MHEHHIO
aBTOpa, K HETaTUBHBIM ITOCIIEACTBHSIM.

Bo3MmoxHbIC HEraTUBHBIC CLICHAPUH HE OIPaHMYMBAIOTCS] KaTacTpo-
(hamMu, 0 KOTOPBIX YAcTO MOBECTBYIOT B (pAaHTACTHUECKHX pOMaHaX U
kuHouiapMax. OHAKO MHOTHE M3 HETaTHBHBIX IOCIEACTBUH MpUMe-
Henusi UM kaxxyTcst pealbHBIMU yKE CETOJiHA. B 11e10M K HeraTuBHBIM
cuenapusim otHocsT [Bostrom, Yudkowsky 2011]:

1. HammrymeBmmii katacTpouueckuii clieHapuii, B KOTOPOM CBEpX-
pa3yMHbBIE MAIIMHBI PEIIAatoT, YTO YEJI0BEUECTBO JIUIIIHEE.

2. OmATh K€ cBepXpa3yMHbIE MAIIMHBI PEIIAlOT: OHU JTyUIle JIIoei
3HAIOT, YTO MM HYXKHO, U BCSIYECKH OTPaHMYHMBAIOT MX CBOOOAY Heii-
CTBHS BIUIOTh JJO BETETaTUBHOTO COCTOSIHHSI C IIOJHBIM IOTPYKEHUEM B
BHUPTYaJIbHYIO PEaTbHOCTb.

3. Heckonbko MeHee (aHTacTH4ecKuil cueHapuii, B koropom WU,
YbeH LIEJIBIO SIBJISICTCS PELICHNE ONPENeJICHHOM 3a1a41, HallpuMep Hpo-
M3BECTH MAaKCHUMYM CKpEIoOK, MOTpeOiseT A 3TOro BCE TOCTYIHBIE
pecypchl M HauMHAET 3aBallUBaTh MHP CKPENKaMH, MOMYTHO CO3JaBast
CpeICTBa I OThEMa Y JIIOJIEH pecypcoB.

OTH ClIeHapWH B HACTOSIEE BPEMSI CMOTPATCS (PaHTACTUYHO, OfHA-
KO €CTb psii 00CYKIaeMbIX YIP03, KOTOPbIE MOT'YT OBITh aKTyallbHBI YiKe
cerojHs Wi 3aBTpa [cM.: [bid.; Havens 2016]:

® 3MEHEHHUS B CTPYKType pabounx MeCT, BKIOUas MOJTHOE BBITEC-
HEHHME YeJOBeKa M3 KaKWX-TH0O0 o0yacTell SKOHOMHUYECKOW JesiTelb-
HOCTH;

e JOCTYyH U OOpalleHue C NePCOHAIBHBIMU AAHHBIMHU — KaKas-1100
ABTOHOMHAsI MHTEJUIEKTyalbHas CHCTeMa MOXKET MPHUHUMATh pEIIeHHUs
C MCHOJIb30BAaHUEM IIEPCOHABHBIX AAHHBIX MOJIb30BATENS;

e aHaIM3 METaJaHHbIX, IPOBOANMBIX C MOMOILILIO HHTEIUIEKTYallb-
HBIX aBTOHOMHBIX CHCTEM, MOTYIIHMH BBIAATh WHGOPMAIHIO JTHYHOTO
XapaxkTepa, KOTOPYIO YEIOBEK HE XOTeN ObI MPEAOCTABIAThH KOMY OBl TO
HH OBLIO;
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® JCMOJb30BAHNE ABTOHOMHBIX HMHTEJUIEKTYAJIBHBIX MEIULUHCKUX
CUCTEM;

® STHYECKHUN BBIOOP, KOTOPBI MOKET BO3HHMKATh B Cllyuyae HECTaH-
JApTHBIX W aBAPUIHBIX CHUTyallMd TPU HCIOJIH30BAHUHM ABTOHOMHBIX
TPAHCIOPTHBIX CPENICTB;

® aBTOHOMHbBIE HHTEJUIEKTyaJIbHbIE CUCTEMBI BOOPY KEHUI;

® BOINPOCH! IPABONPUMEHEHUS B CIIy4ae, €clid JEHCTBUS aBTOHOM-
HOU MHTEIJICKTyaJIbHOM CUCTEMbl MPUBEAYT K HAPYIICHUIO 3aKOHOJa-
TENbCTBA (KTO B ATOM CITydae JIOJDKEH HECTH OTBETCTBEHHOCTB).

Takum 00pa3om, yKe CIIOKHIIACh CHUTyalus, Korga oOcy>KaeHue
3THYECKHX BONpocoB npuMeHeHust M, 0coOeHHO aBTOHOMHBIX CHUCTEM
Ha 0aze WM, craHOBHTCA HE MPOCTO aKTyabHBIM, a KpalHEe Ba)KHBIM
JUT YCTICIITHOTO HCIIOJIb30BAaHUSI HOBBIX TEXHOJOTHH B COBPEMEHHOM
o0rmiecTBe, Mo KpaHel Mepe, ¢ TOYKH 3pEHHs TIOCTAaHOBKH 3a/1a4yH, Ha
MIEPCIIEKTUBY .

«Cepsle ssmukn». [locrapnennsie H. BunepoM Bompocs! U ceros
OCTalOTCSl aKTyaJIbHBIMHA. B pa3HBIX Bapualusax MYCCHUPYETCS MBICIHb,
YTO 3a9aCTyIO CErOJHS OTEePaTOpPHl U pa3padOTUINKN HE UMEIOT MHGOP-
MallUd O TOM, YTO HPOUCXOJUT B JaHHBIM MOMEHT BPEMEHHU B CO3J/1aH-
HBIX UMHU HHTEJUICKTYaJIbHBIX areHTax uiu cucremax. Cumraercs, 4To
KJIACCHYECKUM TPHUMEPOM SBISIIOTCS MAacIUTaOHbIE HCKYCCTBEHHBIE
neiiponnsie cetn (MHC) rmyGokoro oOy4eHus:: MpomnucaTh AETAILHO
paboTy HEKOTOPBIX M3 HUX IMOciie 00yUYeHHs] HE B COCTOSIHUM CaMU pas-
paborunku. Tem He MeHee 3TOT KpaiHe ¢ dexktnBHbIt MeTox — MHC —
CEroJHsl MOJIy4yaeT LIMpoyaillliee pacHpOoCTPAHCHUE MPU aHAIU3E J1aH-
HBIX (BKJIFOYash TOWCK METaJIaHHBIX), YNPaBJICHWHU, PACIO3HABaHWUU U
npouem. Crenyer ormetuTh: MHC HeoOs13aTenbHO TOHKHBI paccMaTpH-
BaThCSl MCKIIIOUUTENIBHO KaK «4epHBIA sAuk». CyIiecTBYIOT ajaropur-
MBI, To3BoJIsTIoNIee TakuM MHC UMeTh «ST9edKu maMsaTi» ISl COXpaHe-
HUS TIPOMEXYTOIHBIX COCTOSHHNA [cM., HampuMmep: Graves et al. 2016;
Kirkpatrick et al. 2017], B To Bpems kak st B3aumojeiicteus MHC
C JIIOJIMH TIPH PELIEHUH COBMECTHBIX 3a/1a4 YK€ MPUXOJUTCS pa3pada-
ThIBaTh HOBbIe anroputmbl [Crandall et al. 2017]. Bee 310 B Kakoi-To
Mepe CHMXKAeT OCTPOTY BOMPOCA HAJMUMS B TAKUX CHUCTEMaxX «OOBSCHU-
TETbHON KOMIOHEHTBI», TIO3BOJISIONIEH XOTh KaK-TO MHTEPIPETHPOBAThH
MOJTyYEHHbIE CUCTEMOU pelICHMUS.
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(ITpumeuanue. CpencTBa MaccoBoi HWHGOPMANNH, TOBOPS 00
ormacHoctd U, nr00sT MOBTOPSATH CEHTCHIIMU BUJIA «CaMU Pa3padoTyu-
ku MHC He moHMMAlOT, KaKk WX CHCTeMa MpHUILIa K TOMY WM HHOMY
BBIBOIY». XOTs 37IeCh HaJo0 nath cebe otuet, uto MHC — 3to oaun u3
MIPUMEPOB CHUCTEM, HE MMEIONUX SBHOTO MEXaHW3Ma BaJWJalliH ITOITY-
YEHHOTO PELICHUSI WIH OOBSICHUTEILHOTO KOMIIOHEHTa. HUKTO HE Tpe-
OyeT 00OBsCHEHHs Pe3yIbTaTOB OT, CKaxeM, QuibTpa KanMana umm u-
HEHHO-KBapaTUYHOTO peryisaTopa, ogHako ¢ MHC curyarmms moyemy-
TO WHAasL.)

ABtopbl pabotsl [Bostrom, Yudkowsky 2011] kak pa3 u UCIONB3Y-
10T uaeu BuHepa NpuMEHUTENHHO K COBPEMEHHBIM CUCTEMaM, KOTOPHIE
npuHsITO OoTHOCUTh K WM. B kauecTBe mpumepa OHU TPUBOAST MPO-
rpaMMy, KOTOpasi aHAIM3UPYET 3asSBKH Ha IMOJIyYCHUE KpeauTa B OaHKe
(3TM TIporpamMMBI ceifvyac HaxOAT IUPOKoe MpuMeHeHue). Takas mpo-
rpamma, ocHoBanHast Ha MHC, MokeT BbIIaTh OTKa3 B 3aiiMe, U HU CO-
TpyIHHUKH OaHKa, HM pa3pabOTYMKHA HE CMOTYT CKa3aTh, IOYEMY TaKoe
pelieHre ObUIO MPUHATO. A JISIO MOXKET 3aKJIF0YAThCS KaK B OaHAIBHON
CXOXecTH (haMUIMK 3aeMINUKa C JIPYTUM MeHee JOOPOCOBECTHBIM dYe-
JIOBEKOM WJIH 7K€ OTEYaTKe 3aeMINNKA, TaK U B KAKUX-TO CJIOKHBIX OCO-
OCHHOCTSX BBIYMCICHHI, B KOTOPBIX MPAKTHYECKH HEBO3MOXKHO Pa3o-
OpaTbcsa. A MOXET JIM MalliHa TOHATH CJIOXKHYIO JKH3HEHHYIO CHUTYya-
LUIO ¥ TIOUTH, HAIPUMEP, HABCTPEUY YEIOBEKY, KOTOPBII MOTEPsI CBOM
JIOM B pe3yibTaTe CTHXHUHOTO OeacTBus? [loHTH HaBCTpedy TakOoMy
3aeMIIUKY WM HET — 3TO BOMPOC ITUKU. CIeayeT OTMETUTbh, YTO B JIaH-
HOM TIpUMeEpe pedb WAET O MallnHe, paboTaromel B 0THOHW JOCTaTOYHO
y3KOM 00JNacTH M HE CIOCOOHOM pemarh 3aJa4d B APYTHX 00JacTsX,
HampuMep B aHaju3e MHPOpPMAIWW Ui WHBECTHIIMOHHON JeATelThHO-
ctu. Crucremy, KoTopasi Oblia Obl CIIOCOOHA pelaTh pa3IuyHbIe 3a1auu
13 pa3HBIX obOnactel, B padore [Goertzel, Pennachin 2007] o6o3Haunmn
KaK OCHOBHOH wnckyccTtBeHHbIH mHTEUIEKT (OUUN). C yduetoMm coBpe-
MEHHBIX CJIOXHOCTEH B IOHUMAHUH TOTO, KaK pa0OTalOT MHOTHE KPYII-
HbIe 00ydYaroIuecss CUCTeMbl, MOKHO TMPEIINOJI0KHUTh, YTO CIOCOOHBIN
oOydatecs OMU Oynmer Takum, 94TO Jaxke pa3pabOTYMKU HE CMOTYT TIPO-
KOHTPOJINPOBATh BECh MPOIECC €ro paboThl, HAYMHAS C BBOJA MCXO/I-
HBIX JAHHBIX U 3aKaHYMBAsI AHAJTM30M MPUYUH MPUHATUS CUCTEMOU TOTO
niu wHOTO pemenus [Bostrom, Yudkowsky 2011]. ABTOpsI oT™MeUaroT,
yto a1 OWU oOyueHre STHUECKOMY MOBEIEHUIO MOTJIO OBl CTaTh OJI-
HOW M3 MepBBIX 3a/1a4, KOTOPBIE HEOOXOAUMO pelIaTh pa3padoTInKaM.
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HTak, MO’KHO KOHCTATHPOBATh, YTO BOMPOC 00 ITUYECKUX ACHEKTaX
HNNC cBoauTCs K IUPOKOMY U MOIYAC TITyOOKOMY OOCYKICHHIO OIlac-
HBIX TocnencTBuil aestenbHocTH MMC, mpudyeM B caMbIX IIUPOKHX
U HEOXHMJAHHBIX acCIHeKTaX YeJIOBEKO-MallMHHOTO B3aUMOJICHCTBUS
[cm., Hanpumep: Lin et al. 2014]. daxe cyry0o «TeXHUYECKHI» Oompoc-
auk Moral Machine [Moral...], mpeaHa3HaYEHHBIA TSI alTOPUTMHU3A-
LU MPUHATHUS PEIIEHUI B CIOKHBIX C ITUUECKOH TOUKHM 3pEHHs CUTYya-
LUSIX, TIOCBSILEH MPEXKIE BCErO BOIPOCaM MOPAILHOIO BEIOOpa YesoBe-
ka. IIpu 3TOM BOIpPOCHI BO3MOXKHBIX IYTEH YCTPAHEHMsI ONACHOCTEH,
TaK e KaK ¥ BOIpPOCkl X0Ts Obl Bepupukanuu coorsercTBust MUC stu-
YeCKUM HOpMaM (4uTail — ceprudukanuy Ha 0€30TMaCHOCTB), OCTAOTCS
3a paMKaMH COBPEMEHHBIX UCCIIe0BaHUM.

2.2. OMOIMH H ITHKA

OMOLIMU W 9THKA, TOYHEE, POJb AMOIMK B (POPMHPOBAHHH ITHYC-
CKUX HOPM, W TO, KaK SMOIIMU OTPEACISIOT STHYHOCTh MOBEICHUS Ye-
JIOBEKAa M MAIMHBI, CETOAHS aKTHBHO HMCCIEXyIOTCS Kak (rocodamu,
tak u couuosioramu [Neu 2009; Callahan 1988; Connelly 1990]. Map-
BUH MuHCKH B cBoel padore [Minsky 2006] mpemnaraer paccMmarpu-
BaTh OMOIIMHU KakK elle OJMH BapHaHT MBIILICHUS, 1 TAKUM 00pa3oM, 10
€ro MHEHHIO, €CTb BO3MOXKHOCTb MOSIBJICHUS] MAIIMHHOTO aHAJIOra STOr0
Tuna MeimuteHus. [Ipu Takoil mocTaHOBKE BOTIpOca Jajiee MOKHO TIpe-
MOJIOXKUTh, YTO SMOLIMHU Y MalliH HE TOJBKO OKaXyT BIHMSIHHE HA UX —
MalIlH — JIeSTeIbHOCTh, HO U, KaK CJIEJICTBUE, CMOTYT C(hOPMUPOBATH y
MaIlliH STHYECKOE MOBEJCHHE, aHAIOTHYHO TOMY, KaK 3TO MPOUCXOTUT
y mojeit [cm., Hapumep: Neu 2009; Connelly 1990]. Takum o6pazom,
MIpeoIaraeTcsi, 4YTo nepcrnekTuBHple cucteMbl UM moxHO Oyner o0y-
YUTh ITUYHOMY TOBEJICHHIO. TaKkKe CTOUT YIOMSHYTh PsiJl HCCIIE0Ba-
HUH, CBS3aHHBIX C HCIIOJH30BAHUEM CHUCTEM MAIIMHHOTO OOyuYeHHs B
3a/la4ax, KOTOpbhIE YCIOBHO MOXKHO OTHECTH K TBOpYeCKHM. Tak,
Hanpumep, B padore [Elgammal et al. 2017] aBTopbl npoboBau 3acta-
Buth MHC co3maBaTh pabOTBl M3 KAaTErOpUH «COBPEMEHHOTO HCKYC-
cTBa», obyJas ee Ha WHPOpPMAITMU 00 M3BECTHBIX padOTax M XyIOXKe-
CTBEHHBIX CTHJISIX, TO €CTh aBTOPHI IBITAJIUCh HAYYUTh CETh «BUICTH
pabote» [Heath, Ventura 2016]. B cBsi3u ¢ 3TUM MOXHO TPEIIOIO-
JKHTh, YTO €CII ATUYHOE TIOBEJICHUE YEIOBEKa 3aBUCHT OT IMOIIHMHU, KaK
U TBOPYECTBO, TO BBIIBUHYTas THUIIOTE€3a O BO3MOKHOCTH OOyuYeHHS
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MallMH 3TUKE UMEET OINpejeleHHbIe MepcrneKTuBbl. OJHaKo MpoBepKa
9TOW TUINOTE3bI MO-MPEKHEMY CTaBHT CEPhE3HYIO 3aJady: MOXKHO JIH
MaTemMaTH4decku (popmMaibHO, CTPOTO) OMUcaTh dTHYecKne HOpMbI? [1pu
9TOM HEO0OXOAWMO YUYUTHIBAThH, YTO TaKHE HOPMBI HE SIBJISIOTCS YEM-TO
MOCTOSIHHBIM, OHU MMEIOT OTJIMYMs B Pa3HBIX COOOLIECTBaX U TaK XKe,
KaK M 4elioBedeckoe oOIecTBO, BechMa BapualOenbHbl. MOXeT JIn 3TO
OBITH CTPOTOH CUCTEMOM JIOTMYECKUX MPaBHJI HJIM HEKOH 00ydJaromencs
MannHO#? Bo BTOpoM citydae — kak moctpouth oOydenue? Mmeer iu
CMBICJT HA4aTh C COLMAIM3AIMN M PEIIEHUS COIMATBHBIX 3aJ1a4, pean-
3ys cHavyana npocrtoe B3aumozeiicteue MMC ¢ yenoBekoM, Kak 3To Jie-
naetcs B «reatpe podoros» [Knight 2011]?

CoOctBeHHO mpobsieMaM (opManu3auy 00CYK/ICHHBIX BBIIIE BO-
MIPOCOB M MOCBAIIEHO JaJbHEHIIee U3JI0KEHUE. 3JIECh )K€ CIEeNyeT OT-
METHUTh, 4TO Bompockl 3Mouuii B MU nmeror Oonee riaybokoe ocHOBa-
HUE, BBIXOJSIIEE 3a paMKH JIMIIb HEKUX BHEIIHUX MPOSBICHUH, co3/a-
HUSI KOM(QOPTHOTO YEIOBEKO-MaIIMHHOTO MHTepdeiica u T. n. EcTh Bce
OCHOBAHMSI IT0JIaraTh, 9YTO M SMOITHHU (KaK (PH3UOJOTHIECKUN YPOBEHB),
U TeMIepaMeHT (KaK IMCUXUYECKUH YpOBEHb) MOTYT OBITH MPUCYLIH
TEXHUUYECKON CHCTEME Kak Cyry0o mparmMaTH4ecKue MEXaHU3MBbl, BIIHSI-
IOIIME Ha YCIEUIHOCTh (PYHKIIMOHHPOBAHHS MCKYCCTBEHHOTO arcHTa B
CIIOKHBIX HeAeTepMHHUpOBaHHBIX cpenax [Karpov 2014; Kapnos
2014]. B atux paboTax SMOLMHU PacCMATPUBAIOTCS KaK CBOHCTBO CH-
CTEMBI YIIPABJICHUS, CTIOCOOCTBYIOIEE pealn3alliil TaKMX M3BECTHBIX B
MICUXOJIOTHN (PYHKIH, KaK KOHTPACTUPOBAHUE BOCIIPHUATHS, CTAOMIIHU-
3aLusl OBEJCHUS, HHIMKALMS COCTOSHUS, paboTa B yCIOBHUSIX HEIOJ-
HOTHI HHpOopManuu U np. [Mnsun 2007].

2.3. MaluHAa U 4eJI0BeK

AKTHUBHO O0CYXIaeMOl TEMOH SIBISIOTCSI BOIPOCHI B3aWMOJEH-
ctBust Mmexay MU-cucremamu u venoexkoM. [lpu stom nox UM-cucre-
MOH OOBIYHO TOjpa3zymeBaeTcs poOOT (MpHUUeM MOHUMAaHHWE TEPMHHA
«po0OT» MpeAcTaBiIsIeTCs KpailHe MIUPOKUM), 2 OCHOBHOW 3aHHTEPECco-
BAaHHOH ayAWTOpHEH SBIISETCS LIMPOKas OOIECTBEHHOCTb, 3a4aCTYIO
BEChbMa JlasieKasi OT MPOQeCcCHOHABHOTO MOHUMaHus npeamera. OObId-
HO 3TH BONPOCHI BBITIAAT Tak: «HykHO Jin, 4T0OBI MalnHa UMHTHPO-
Bajia moBeneHue yenoBeka?y, «HykHO mu, 9T0OBI POOOTHI BBITIISCITH
OuYeHb MOXO0KMMHU Ha Jofiei?». 3a 3TUMHU BOIPOCAMH CIEIYET LebIi
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pPAI APYTHX, HAIPUMEP O HEOOXOIUMOCTH ITHYHOTO OTHOIICHHS K PO-
0oTaMm, €Clli OHM SIBJISIFOTCSI TOYHBIMH WMHUTATOpaMu 4elioBeka. Wim,
Harpumep: «Ecim poGoT — 3TO 3aMeHa JOMAITHETO KHUBOTHOTO, TO KaK
OTHOCHUTKLCS K HEMY — KaK K MallTiHE WX KaK K JOMAITHEMY ITHUTOMITY ?»

CeromHsi 00CyXIeHUE dTHX U MOJTOOHBIX BOIIPOCOB HOCHT B 3HAYH-
TEJTHHOW CTETICHH CITEKYJIATUBHBIA XapakTep, 0OYCIOBICHHBIH B 0OJb-
IIei CTEeNeH! PHIHOYHBIMU WIIH PEKJIAMHBIMHU COOOpakeHusiMu. Ooumme
MaTepuanoB 1ojo0Horo poga B CMU HaCTOIBKO BEIHKO, YTO BEIOPATh
KaKue-TO OTJCIbHBIC CCHUIKM BEChMa 3aTPYIHUTENbHO. CIEKYISIIUHA Ha
3Ty Temy umerrcs u B MM-coolimecTBe. SIpkuM mpuMepoM SBIISIFOTCS
IIMPOKO u3BecTHhIe paboThl Xwupocu MHcurypo (Hiroshi Ishiguro),
B KOTOPBIX aBTOP TOBOPHUT 00 MCKIIOUYNTEIHHOW 3HAYMMOCTH BHEITHEH
HUICHTUIHOCTH aHAPOUAOB (KOTOpPHIE Y HEro W HE POOOTHI BOBCE, a CY-
ry0o aHMMaTpoHHBIE cUCTeMBI)  JtroAci [Hiroshi...; Asada et al. 2001;
2009]. MbI He OyaeM OCTaHaBIMBATHCSA HA BOIMPOCAX IMOJOOHOTO poaa
B MICCIIEIOBAHUAX, OTMETHB, YTO CKOpPEE 3TO OTHOCUTCS K O0JIACTH TICH-
XOJIOTHH, B Jy4YIlIEM Cly4ae — K OCOOCHHOCTSIM BHEIIHHUX YEJIOBEKO-Ma-
IIMHHBIX HHTEP(ENCOB (XOTS MPUMEPOB Pa3IUYHBIX CIEKYJIAIUN U «3a-
WUTpBIBaHUA» ¢ TepMHUHaMU B Tex ke CMU nmeercs Hemarno).

Ecnu paccmarpuBath npo0ieMy B3auMOACHCTBHS MEKAY MAIIUHON
U YEJIOBEKOM C TOYKM 3PEHUS HAIIETO0 OCHOBHOTO BOIMPOCA — STUKH U
HNUC, — o Gonee akTyalbHOH OyneT MHAas MOCTAaHOBKA BOMIPOCA aHTPO-
moMOp(HOCTH, a UMEHHO: aHTPOITOMOP(MHOCTH C TOYKH 3PEHUS €cTe-
CTBEHHOCTH YeIIOBEKO-MAaIlIMHHOTO WHTep(elica, TO eCTh B3aUMOJEH-
ctBus yenoseka ¢ MMC B camoMm mupokom cMbicie. Peub uaer He Tojb-
KO W HE CTOJIbKO O CHUCTeMax PacliO3HaBaHMs M CHHTE3a PedH, 3HAKOB
u 1. . Ckopee, OoJiee BaXKHBIMH SIBIISIFOTCSL BOIIPOCHI pealIn3allii 3MO-
LUOHAIBHON KOMIIOHEHTBI, O KOTOPBIX TOBOPUJIOCH BBIIIE, & TAKXKE BO-
MPOCHl HEHPOKOTHUTHUBHBIX UCCIEIOBAHUN B YaCTH OpPTraHU3AIMH B3au-
MOJICUCTBUSl C TEXHUYECKUMH CUCTEMaMHU. DTO M HMHTepdelchl Tuma
«T7a3 — MO3T — KOMITBIOTEP», M aHAJIN3 aKTUBHOCTH MO3Ta, U Tp. [CM.,
Hanpumep: Shishkin et al. 2016; Nedoluzhko et al. 2017].

2.4. Muununatusa IEEE

IEEE (Institute of Electrical and Electronics Engineers) — UactutyT
WH)KEHEPOB AJIEKTPOTEXHUKU M AJIEKTPOHMKH — CETOIHS SIBIISIETCS Be-
OyUIMM COOOIIECTBOM YYEHBIX M MHXCHEPOB B DICKTPOTEXHUKE, JJICK-
TPOHHKE, MHOOPMAIIMOHHBIX TEXHOJOTHSX, TEICKOMMYHUKAIIUA U T. JI.



94  @unocogpus u odowecmeso 2/2018

C yueToM akTHBHOIO BHeapeHus cucreM WU B pasnuunbie cdepsl aes-
tenpHOCTH B IEEE 3amyctiim rimo0anbHy0 WHHUITMATUBY IS MCCIICHO-
BaHUH B oOxactu otuku M. Pe3ynbTaToM Takux HCCIIEIOBAHUN JTOJIK-
HBI CTaTh TEXHUYECKHUE HOPMATUBHBIC JOKYMEHTBI, PEriaMeHTUPYIOLIUE
pa3paboTky u BHenpeHnue cucreM MU ¢ TpeOOBaHUSAMU K MX 3TUYECKO-
My THoBeJeHHIO. [IepBbIM TakuM JOKYMEHTOM CTall IIPOeKT OOLIuX pe-
KOMEHIAui st pazpadbotuankoB M, MOCBAMICHHBIN TOMY, KaK pa3pa-
00TYMKaM Ha4yaTh OPHEHTHUPOBATHCS HA ITHYECKHE MPOOJIEMBI B TIPO-
necce pazpaborku cBoux mnpoayktoB [I[EEE 2016]. HaseBaetcst noky-
MeHT BechMa npumedatenbHo — «Ethically Aligned Design» (B BoibHOM
nepeBojie — « ITHYECKH 00YCIOBIEHHOE MPOSKTHUPOBaHNE»). B Hem co-
OpaHbl OCHOBHBIE OJIMKHECPOUYHBIE YIPO3bl, CBSI3aHHBIE C BHEIPEHHEM
ABTOHOMHBIX crcTeM Ha 0aze MU, koTopsie cerogHss OTMEUYEHBI B Hayd-
HOU JIuTepaType.

[Momumo miepeuncnienus yrpo3 IEEE oOpamaer BHumaHnue Ha HEOO-
XOJUMOCTh U3MEHEHHI B TOATOTOBKE CIICIIUAINCTOB — Pa3padOTYHKOB
MIPOrpaMMHBIX MIPOJYKTOB, UCHOJB3YIOIKUX TexHojorun MU. B nemom
MIPEACTABIICHHBIN JOKYMCHT SIBJISICTCS OJTHAM M3 MEPBBIX IIaroB K mepe-
HOCY paccyxaeHuit 00 stuke MU u3 001acT HAyYHBIX MCCIICIOBAHUIA B
pakTHYeckoe pycio. O4eBUAHO, 9TO 3TOT JTOKYMEHT caM To ce0e moka
0003HaYaeT Kpyr NpobjeM W JaeT TOJBKO MEPBUYHBIC WUICH 0 UX pe-
LICHHUIO, OJJHAKO 3TO YK€ BecoMasi OCHOBA, Ha KOTOPOH OyAyT CTpOUTH-
csl TocJyieyrone (B TOM 4Yuciie HOPMAaTHBHBIE) JTOKYMEHTHI, pa3pada-
teiBaembie IEEE.

Cremyer OTMETUTD, YTO YIIOMSHYTBIA TOKYMEHT HE SIBIISICTCS IUH-
CTBEHHBIM ITOJIOOHOTO poja. AHAJIOTHYHBIE BOTPOCH PacCMaTPHBAIOT-
cs1, Harpumep, B otyere FOHECKO, mocsimeHHOM 3THKE pOOOTOB U
o3ariaBiieHHoOM Kak «Report of Comest on Robotics Ethics» (aBTopcTBO
npunamiexut Comest — World Commission on the Ethics of Scientific
Knowledge and Technology) [UNESCO 2017].

3. DOPMAJIUNBALUA DTUIECKUX HOPM

[TpoGnema opmanuzanuy STHYECKUX HOPM BKIIOYAeT B ceOs 1Be
ocHOBHBIE 3a7aul. [lepBast — 310 co3nanue GOopM NpenCTaBICHUN HOPM,
BTOpasi — BBIOOP COOTBETCTBYIOIIEIO MaTEMAaTHYECKOTO armapara JUis
paboThl ¢ 3TUMH (HOpMaMU: CONIOCTABICHHUSI, U3MEPEHUS, aHATTN3a U T. 1.
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Kakoit nMeHHO MeXaHH3M OyAeT MPUMEHSTHCS AJISl COMOCTABICHUS
rapamMeTpoB CUCTEMBI C TEMHU WIJIM MHBIMH LIKaJaMH 1 Habopamu dTHYe-
CKUX HOPM — 3TO BONPOC, BBIXOASIIHMIA 32 paMKH JaHHOW paboThl. He-
YeTKasi, MHOTO3HAYHAs MM BEPOSITHOCTHAS JIOTUKA — 3TO JIOCTaTOYHO
rIyOoKo MpopadoTaHHBIE OOJIACTH, JOBEACHHBIE, BOOOIIE TOBOPA, 10
YPOBHS IPAKTHUECKH IPUMEHUMBIX TEXHOJIOTHH. 37€Ch TOpa3 o BaKHee
OIIPEIENIUTbCA C KaYeCTBEHHBIM YPOBHEM HPEACTaBJICHHUS IapaMeTpoB
NUC n sTHYeckux HOpM.

3.1. ®opMbI IpecTABJICHUSA W ONMCAHUSA

Konmnermus Gpopmanmzanyuy pa3IHdHBIX STHYECKUX TMOHATHH aKTHB-
HO Pa3BHBAETCS Ha MPOTSHKEHUM TOCIETHUX JecaTuiaeTnii. B xadecTe
IMMOHEPCKON pabOTHl MO WCCIETyeMOMY BOIIPOCY BAXKHO YIIOMSIHYTb
kaury B. JledeBpa «Anredpa coBectn» [Jleperp 2003]. B srToii kaMTE
ecTh IIeJasl TJ1aBa, KOTOpasi MOCBSLICHA BONPOCAM 3THKHA M BO3MOKHBIM
acrieKTaM, CBS3aHHBIM ¢ (hopManm3anuei 3Toro noHaTus. s pemenns
paccMaTpuBaeMoi 3a/ladd B OCHOBHOM HCIIOJIB3YETCsl MaTeMaTHUeCKUil
anmapar OyJieBoW anreOppl. ITO MMEET KakK IMOJIOKUTEIbHBIE, TaK H
OTIpeNieIeHHbIE OTpULIATeNIbHBIE CTOPOHBI. K TOJ0XKHUTENbHBIM MOKHO
OTHECTH TO, 4TO OyJeBa anredpa K HaCTOSAIMIEMY MOMEHTY O4€Hb XOPOIIIO
pa3BuTa, €CTh MHOXKECTBO MPUIIOKEHUH, MPOTPaMMHBIX OHUOIHOTEK /s
CaMbIX pa3HBIX MHCTPYMEHTAIBHBIX CPEACTB M T. M. K OoTpHIaTenbHbIM
MOKHO OTHECTH TO, YTO HE BCETJa pPasziINYHbIe ATHUECKUE MPOOIEeMbI
(B Tom umcne u oTHocsmuecss k UM) MokHO cTporo pa3nenuts Ha «Oe-
nbiey» U «aepHbie» [[locrenoB 1994], a mexanu3m OyseBoil aiaredpsI 3a-
YacTyI0 IpeoiIaraeT UMEHHO TaKOH MOIX0I.

Kpome Toro, B pamkax stuku MU TpeOyeTcs pa3paboTKa HOBBIX
HOpM, TakKWX, HampuMmep, Kak T'YMaHHOCTh (KaK MalIMHBI BIUSIOT Ha
HAllle TIOBEJICHUE W B3aUMO/JICHCTBUE), CHHTYJIAPHOCTD (KaK MBI CMOYXKEM
KOHTPOJIUPOBATh CIOXKHYIO «YMHYIO» CHCTEMY), O€30MacHOCTh H T. II.
Taxum 00pa3oM, He BCErJa COOTBETCTBHE TEM WIIM WHBIM HOPMaM MOJX-
HO CBECTH K KIJIACCHYECKHUM «Ia» U «HeT». [loaromy 31meck akTyalbHO
PacCMOTpEHHE ¥ HCIIOJIb30BAaHUE PA3IUYHBIX HEKIACCUYECKHUX JIOTHK
(HampuMep, MHOTO3HAYHBIX), MEXaHM3Ma MHOTOKPHUTEPHUAIBHON Kiac-
CU(UKALUH, BEPOSTHOCTHBIX MOJXOIO0B U T. TI.

3.2. IIpobsema onpenesieHU

OnHOI M3 aKTYalbHBIX U CIIOKHBIX MPOOJIEM SIBISIETCS OTCYTCTBHUE
CTPOTHX M KOHCTPYKTHBHBIX OMpeeseHni u kinaccudukarnmii. Hampu-
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Mep, HeoOXOIUMBI Kiaccu(ukanus ¥ caMu onpeaeneHus cuctem WU,
KOTOpBbIC TO3BOJIAT MOMOUTH K oHTonoruu cucreM MU u sthyeckux
rpoOiieM. W muiib Toria MOKET MOMTH pedb O BBIOOPE TOTO WIIM WHOTO
MaTEeMaTUYECKOTO armapaTa JJis TOTO K€ COMOCTABICHUS, OMIPEICICHUS
CTETIeHN COOTBETCTBHUS W mp. He mpeTeHays Ha yke TOTOBbIE PEleNThl,
OTMETUM 3JIeCh TaKOW HHTEPECHBI U MHOTOOOCIIAIONINI MEXaHU3M,
KaKk MHOTOMEpHas Kiaccu(uKanus. DTOT MEXaHU3M IT03BOJISET J0CTa-
TOYHO €CTECTBEHHBIM 00OpPa30M OMpPEICTUTh MHOTHE KaueCTBEHHBIC ITO-
HATHSL.

Muoromepnasi kjiaccupurkanus. 3a4acTyl0 OINpPEACICHUS TaKUX
CJIO)KHBIX TOHSTHI, KaK «HCKYCCTBEHHBIH WHTEIUIEKT», «HHTEILIEKTY-
albHAs CHCTEMay, «po00T» (0COOCHHO MHTEIICKTYyaIbHBIN) U T. II., SIB-
JSI0TCS MPOTUBOPEUUBBIMU U HE BCETJa KOHCTPYKTUBHBIMU. Hampumep,
CYIIIECTBYET MHOXECTBO OIPEACICHUN TMOHITHS «UHTEJUIEKTYallbHBINA
po6ot» (UP), KoTOphIe MOXHO OXapaKTepU30BATh KaK MEPEUUCITUTEb-
Hble (OmpenensieTcs TMepeYeHb MEXaHM3MOB W TIOJICHICTEM, KOTOpHIC
ToJDKeH coaeprkath MP); dyHkummoHanpHBIC (MTepedeHb 3amad U QyHK-
umit UP); ctpykrypusie (apxurekrypa MNP); GuxeBnopucrckue (mepe-
YeHb BHEIIHHX MposiBiieHul nestensHoctd MP) u 1. m. [Kapror]. Bme-
CTE C TEM BCE ITH OTpEeNICHHs MPEACTABISAIOT COO0H pa3TUIHbIE TOUKH
3peHUs Ha ONHY U Ty ke cymHocTh — UP. Cumuraem menecooOpa3HbIM
paccMOTpeTh 3TH YacTHbIe mpecTaBieHust 00 NP kxak Habop 6a3ucHBIX
BEKTOPOB HEKOTOPOTO €IWHOT0 MHOTOMEPHOTO IPOCTPAHCTBA, TOYKH
KOTOPOTO SIBJISIOTCS TEMU WM WHBIMH KOHKPETHBIMH TEXHHUYECKUMU
pemrenusimu. [IpuMenuTensHo K ornpenenennto nousatust P atot mexa-
HI3M OBLT IIpecTaBiieH B pabote [Kapmos u ap. 2016].

To4yHO Tak K€ MEePCHEeKTUBHOM MPEICTABISAETCA KOHLENUUA HC-
MTOJIE30BaHUSI MHOTOMEPHOTO Kiaccudukaropa s (popMaau3aiu mo-
HATHS OTUKH TpuMeHuTenbHO K M. Hampumep, MoxHO paspaboTtaTh
pa3iUYHBIC MMEPEYHU ITHYECKUX HOPM B 3aBHCHUMOCTH OT CTEIICHH HH-
TEJIEKTYaTbHOCTH TOW WJIM MHOM TexHosoruu. Vcnomp3oBaHue 1moa00-
HOTO MeXaHu3Ma (popMaTu3alny JJIsl MOCTPOSHUSI MHOTOMEPHOTO KJlac-
cudpuKaTopa ¢ MPUMEHEHHEM METO/IOB BepOaIbHOTO aHalN3a pelIeHuH
[JTapraes 2006] (B 4acTHOCTH, METOJ]a MHOTOKPUTEPHAIBHOHN TTOPSIIKO-
BOI Kjaccu(ukaiuy) MO3BOJISET peliaTh €IIe HECKOJIbKO JIOMOTHH-
TeNBHBIX BaXXHBIX 3a1ad. [Ipeknae Bcero 3To yAOOHBIH HWHCTPYMEHT,
MTO3BOJISTIONTUH aHAIM3UPOBATh cBoMicTBa Tol mim wHOU MUC ¢ 1enbro
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BBIPA0OTKH ONpEETICHHBIX CIIEHApUEB Ul €€ COBEPIIEHCTBOBAHUS (CKa-
KEM, JUISL TeX YK€ WHTEIUICKTYaIbHBIX POOOTOB TAaKOM IMOJXOJI TIO3BOJISIET
MIPOBECTH aHAJM3 TOro, kKakue cBoiictBa MMC HeoOXoanMo yIydmuTh,
YTOOBI MOXHO OBLIO M3 KaTErOPUHM KBa3HMHTEICKTYyaJIbHOTO TepeMe-
CTUTh PO0OTa B KATETOPUIO TOJTHOCTHIO MHTEIUICKTyalbHOT0). OueBu/I-
HO, YTO €CJIU B NaJdbHEHIIIeM OyIeT 3aTPOHYT BOIIPOC pa3pabOTKH Ompe-
nesieHHo npoueaypbl ceprudukanuun MUC Ha npeamMer COOTBETCTBHS
OTIPE/ICTICHHBIM 3THYECKHM TOHATHSAM, IPUMEHEHNE TaKOI0 MHOTOMEp-
HOTO KJIacCU(pUKaTOpa MO3BOJIUT PEIIaTh CXOXKHE 33/1a4i (TO €CTh KaKue
cBoiictrea MMMC HeoOXomumo wHccienoBaTb M MPH HEOOXOIMMOCTH
YIIYYIIUTh JUIS yCIIEUTHOTO TPOXOXKICHHS MOJIOOHOM MpoLeaypsl cep-
TUQUKALKU). DTO TO3BOJUT pPa3padoTaTh OTKPHITHIE M COBEPLICHHO
[IPO3payvHbIC «IPABHJIA UTPBD» IS PEIISHUs TIOJOO0HBIX 3aj7a4 (Hampu-
Mmep, cepruduxarun MUC).

Kak yxe 0bl10 0OTME4EHO, BaXXHONH 0COOEHHOCTBIO MPEI0KEHHOTO
MO/IX0J]a TOCTPOSHUSI MHOTOMEPHOIO Kiaccu(uKaTopa sBISETCS BO3-
MOXKHOCTb c(pOpMHPOBATH pa3HbIe HAOOPHI AITHUYECKUX HOPM B 3aBHCH-
MOCTH OT CTCICHU WHTEJUICKTYaJbHOCTH TOW WM MHOW TEXHOJOTHUHU.
DTO TO3BOJISET CPABHUTH MOIYUYEHHBIE PE3YJbTATHI JJIsi Pa3HBIX BapH-
AQHTOB KJIACCHU(HUKAIMH C IIE€TbI0 OIIEHKH KadyeCTBa PEIICHHs] MCXOTHOU
po0JIeMbI (COOTBETCTBUS STUUYESCKUM HOPMaM), a TAK)KE CPaBHHUTBH pac-
MIpEJIeICHNs] TAKUX WHTEIUIEKTYalbHBIX TEXHOJIOTUH TIO KilaccaM pere-
Hui. Hampumep, «COOTBETCTBYET HOPMaM», «YaCTUIHO COOTBETCTBYET»
U T. II. JUIs OJTHOTO M TOTO e Habopa paccMaTpuBacMbIX HOPM, cop-
MHPOBaHHBIX C TMTOMOIIBIO PA3IMYHBIX IMOAXO0JIOB (Pa3HBIX METOJIOB I10-
CTPOCHHSI MHOTOKPUTEpUAILHON Kiaccupukanmn). Takas METOI0I0THs
MTO3BOJISIET AKCIEPTY BHIOPATh KaK HAWOOJee MPEANOYTUTEIbHBIA (UK
aZICKBAaTHBIN) HA0Op MOMOOHBIX dTHYCCKUX HOPM, TaK U METOX (COBO-
KYIMHOCTh METOJOB) MX MHOCTPOCHUS B paMKaX PEHICHUS KOHKPETHOMH
npakTHueckoit 3agaun [Poitzenson 2012]. Kpome Toro, mompoOHbIH mo1-
XOJI TI03BOJISIET BEpU(UIIMPOBATh T€ WIIM MHBIE TPYIIIHI IPU3HAKOB, Xa-
PaKTEPHU3YIOLINE ITUYSCKUE HOPMBI, KOTOPhIE MOTYT OBITh HCIIOJIb30Ba-
HBI JUIS OTIMCaHUSI HHTEIIEKTYJTbHBIX TEXHOIOTHIA.

3.3. CymecTByomuii MaTeMaTHYeCKUH annapar

B pamkax pa3BHTHS I10J[X0/1a MHOTO3HAYHBIX JIOTHK Ba)KHO YIIOMSI-
HYTbh pa0OThl OTEYECTBEHHBIX CHENMaIUCcTOB, B yacTHOCTH A. C. Kap-
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nenko [2010], B. K. ®unna [2006], O. I1. Ky3nemnosa [1995], B. b. Ta-
pacosa [2002], B. H. Baruna [Barun u ap. 2008] u ap. Mcnons3oBanue
MHOTO3HAYHBIX JIOTUK I (hopMaim3anuu MoHATHsA Tk MU Takxe
COTIPSKEHO € OTpeesIeHHBIMU CIIOKHOCTAMU. B yacTHOCTH, Tepexos oT
TPEX3HAYHOH JIOTMKH K YETBIPEX3HAUHOW MOXKET MOTpedoBaTh KapIu-
HaJIBHOMN «IIE€PEIENKI» COOTBETCTBYIONINX MaTeMaTHYECKUX KOHCTPYK-
Ui, 4yTo (HPaKTUYECKH 03HAYaeT HEOOXOJMMOCTh PEIICHUS YKa3aHHOM
3aJla4M 3aHOBO.

B sToM cMmBbIcTe HMCIIONB30BaHUE BEPOSTHOCTHOTO ammapara U He-
4yeTkoil noruku [Zadeh 1965] nna popmanuzanuu noustuit stuku MU
[Ipeiinep, MycxenumBuiu 1997] siBisieTcss BecbMa UHTEPECHBIM MO~
XOJIOM, TaK KaK HEYETKYIO JIOTUKY MOKHO CYMTaTh HEKMM 0000IIeHIEM
MHOro3HauHO# noruku [TapacoB 2002]. K u3BecTHBIM OCOOCHHOCTSIM
HEYETKOH JIOTUKM MOKHO OTHECTH OIpeAeNICHHbIE MPOOJIEMBI TIPU TI0-
CTpOCHUH (YHKIMH TPUHAUIC)KHOCTH: Pa3HbIe CIIOCOOBI MOCTPOCHUS
TaKuX (QYHKUMH NPUBOIAT K pas3HbIM pe3yjbraTaMm (HEyCTOWYMBOCTD
METOJIOB HEYETKON JIOTUKH OTHOCUTEIHHO UCXOIHBIX JTaHHBIX ).

Eme ogHUM BO3MOMKHBIM MOJIXOAOM Ul (POpPMaIM3alldd MOHATHUS
stuku WU sBiseTcss MCHOIb30BaHWE METOJOB BEpPOATBHOIO aHAIHU3a
pemennit [Jlapuue 2006]. Hampumep, Bo3MOXKHA Ceayromias MocTa-
HoBKa 3agauu. Ecnu B pamkax stuku MW pa3paboraTh HEKOTOPHIN Iie-
pEeYeHb HOPM, TO CTENeHb COOTBETCTBHUSA TOM WIIM WHOW HOPME MOYKHO
paccMmaTpuBaTh Kak 3a/jady MHOTOKPHUTEPHAILHOM MOPAAKOBON Kiac-
cudukanui. COOTBETCTBEHHO, HA OCHOBE aHAJIM3a TAaKUX HOPM AITUKU
WU MBI nomKHBI OyZieM TIPUHSATH PEelIeHHe O TOM, YTO JHO0 HOPMBI CO-
Oro1eHbl, THOO €CTh HEKOTOPOE HECYIIECTBEHHOE X HAapyIICHHUE, JINOO
HaOII0aeTCs KaKOM-TO 3aMETHBIM OTXOZ OT MPHHATBIX HOPM H T. II
To ects HaMm OyJeT Hy»KHO OTHECTH OIPE/ICICHHYIO0 COBOKYITHOCTh OIle-
HOK IO Ka)KJI0W M3 HOPM K HEKOTOPOMY KJIAacCy PElICHHH (KaTeropuu).
K monoxutensHbIM CTOpPOHAM HCIOJIB30BAHUS METOAOB BEpOAILHOTO
aHalM3a PeuIeHnd TPEXIe BCEro MOXKXHO OTHECTH TO, YTO K FICXOJHBIM
JaHHBIM HE NMPUMEHSIOTCS HUKaKue OINepaliy Mo UX MepeBoly B KOJU-
4YecTBeHHYI0 (hopMy. M3BeCTHO, 4TO MepeBo;] BepOATbHBIX U3MEPEHHIA B
«ndpy» 3a4acTyio BechMa CyObeKTHBEH W HE UMEET CTPOroro MaTemMa-
THYECKoro obocHoBanua. Kpome Toro, mMetoapl BepOalbHOTO aHaln3a
pelIeHn i TO3BOJISIOT MOMYYUTh OOBSICHEHUS NPUHSATHIX pPEeIleHui (MH-
TepIpeTanus pe3yibTara) B TEPMHUHAX MPEAMETHONH 00JacTH, 31eCh —
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B TEPMHMHaX omnucaHus HOpM 3TUKU M. B kauecTBe HEAOCTATKOB BEp-
0aJbHBIX METOJI0B MOYKHO OTMETUTH OOJBIIME TPY03aTpaThl IKCIEPTa
WM JIAIA, TPUHAMAIOIIETO PeIIeH s, TPy paboTe B MPHU3HAKOBOM IIPO-
CTPaHCTBE OOJIBIION pa3MepHOCTH. B 3TOM ciiydyae HEOOXOAUMO MpH-
MEHSATh PA3JINYHBIE METOBl CHI)KEHHUS €ro pa3MepHOCTH [PoilzeH30H
2005].

HTak, ¢ HEKOTOPBIM JIOMYIIEHHEM MBI MOXEM KOHCTaTUPOBATh, YTO
0a30BbIli HAOOp MHCTPYMEHTAIBHBIX CPEACTB, MO3BOJISIOUIMX PELIMTH
3a1auy (GopMaNn3aliK dTHYECKUX HOPM, HA HACTOSIIMHA MOMEHT HMe-
eTcst. DTO JAOCTaTOYHO CIIOPHOE YTBEP)KIAEHHE, OJHAKO 37IECh BPsA JIU
MO>KHO TOBOPUTH O CYILECTBOBAaHUM HEKHX MPUHLHUIHAIBHBIX IPOOIIEM.

4. 9BPUCTUKU, UMIIEPATUBBI U BEPUOUKALIUA
4.1. DOBpuCTHKHA

Yxke oTMedanoch, 4TO HAC MHTEPECYIOT UCKIIOYUTEIHLHO UHTEIIEK-
TyaJIbHbIE CHCTEMBI, OCYLIECTBIIAIONINE MPUHATHE PEIICHUI, OCHOBAH-
HbI€ Ha 3TUYECKUX MMIEPaTUBAX U HOPMax. DTH UMIEPATHBBI U HOPMBI
OyzeM TpaKkToOBaTh Kak HEKOTOpbIe 3BpUCTMKU. Ha camom nene Takas
TPAaKTOBKA BBI3BIBACT OOJIBIIOE KOJIMYECTBO CIOXHOCTeH. Ecim 3Bpu-
CTHKa — 3TO HEKOTOpOe MpaBUiI0, KOTOPOE I1e1eco00pa3Ho MPUMEHNUTH B
CUTyallud HEOJHO3HAYHOTO BHIOOPA, TO BO3HUKACT E€CTECTBEHHBIH BO-
mpoc: kakuM oopazom MNC Oyaer onmpenemnsaTs, 9TO Ta WIH HHAsI CUTya-
UL SIBJISIETCS HEOHO3HAYHOH M HEOOXOAMMO HCIIOJIb30BaTh ATHYECKUE
sspuctuku? Mnn UNMC nomkHa onieHuBaTh aOCOJIOTHO BCE IEHCTBUS C
TOYKH 3PCHHSI BO3MOXHBIX ATHUECKHX TocheAcTBuii? CrocoOHa i Oy-
netr MWC B nocnenHeM ciydyae XOTh K KAKOMY-HHOY/Ib OCMBICICHHOMY
noseneHnio? Vnn Heo0XoArMO BBOJUTH HEKUH MOPOT OLIEHKH TSDKECTH
nocnenactBuid? Jla W HACKOIBKO TPOTHBOPEUUBHIMH SIBISIIOTCS CaMH
THYECKHE HOPMBI U KaKOBBI MOCIEACTBHSI KOH(PIMKTOB MEXKIY dTUMH
IBPUCTHKAMHU U TpeboBaHusIMH K ¢yHkuuonuposanuto UUC? Jlannsie
po6JIeMBbl 3BPUCTHUK Kak HOpM M mpaBui noseneHuss UMC umeror nas-
HIOIO MCTOPHUIO. SIpKUM MPUMEPOM TAaKOTr'0 3BPHUCTHYECKOIO MOJXOJa U
CBSI3aHHBIX C HUM MPOOJIEM SBISIOTCS M3BECTHBIE 3aKOHBI POOOTOTEX-
HUKU A. A3UMOBa.

3aKkoHbl POOOTOTEXHUKH A3UMOBA. JTO, MOXATyWd, OIUH U3
HambOosee OO0CYX TaeMBIX IPEIMETOB W3 OOJACTH B3aWMOOTHOIICHHS
HNUC ¢ uenoekoM. Hauas cBoro ucroputo ¢ 1940 r. [Asimov 1940], 3Tu
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3aKOHBI POOOTOTEXHUKH MHOTOKPATHO 00CY’KJaJINCh, aHATM3UPOBAIIICH
W JIOTIOJTHSUIMCH (CTPOTO TOBOPS, BIEPBBIC STH 3aKOHBI MOSIBISIOTCS B
pacckaze «XopoBoa» [Asimov 1942]. OgHako €CTh OJHWH ACIEKT ITHX
3aKOHOB pOOOTOTEXHUKH, HA KOTOPBIH OOBIMHO Majo OOpamaroT BHU-
MaHMe, HO KOTOPBII Ype3BbIUaifHO BaxkeH Ais Hac. Ha camom nene aB-
TOp eIlle B CepelMHe MPOIUIOTO BeKa MHUCAT O BellaxX Hay4YHBIX, TEXHH-
YECKHUX, TPYIHOPA3PEIIUMBIX AK€ CEro/iHs, a UMEHHO: COrjlacHO A3u-
MOBY, CTPYKTypa Mo3ra po0oTa (CUCTEMBI yIpaBICHUS) JTOJKHA OBITH
TaKkoBa, 4Tro0 3Ta cUCTeMa BOBCE HE MoOria (yHKIMOHUPOBATH IPH
HapyIICHUU TE€X WJIM MHBIX MPAaBUI NOBEACHUS (3aKOHOB POOOTOTEXHH-
KH). DTO O3HAYaeT, YTO 3aKOHBI OPTaHHMYECKH BCTPAUBAIOTCS B CTPYKTY-
Py CHUCTEMBI YIIpaBJIEHUS, SIBIISAACH LEHTPAIBbHOM OChIO BCEH KOHCTPYK-
UK. B 3TOM cMbIciie 1 MOXKET OBITh ITOCTaBJICH BOIPOC: BO3MOXKHO JIH
CO3/IaHUE TAaKOW apXUTEKTYphl cUCTeMbl ympasieHus (to ectb MUC),
B KOTOPOH JTHYECKHE HMIICPATUBBI OYAYT SIBIATHCS 0a3ucoM KOH-
CTPYKLHH, a HE JIMIIb HEKOTOPHIM JOMOJHHUTEIbHBIM HA0OpOM 3BpH-
CTHK, KOTOPBIM OyneT moibs3oBathes MMC mpu moncke permeHui, i,
KaK BapHaHT, STUYECKHE UMIIEpaTHBbI MOTYT CTaTh BaykHeMHIIel cocTas-
HOW 4acThio TeX WM MHbIX norpedHocreit UUC (napsay ¢ motpebHO-
CTBIO CAMOCOXPAaHCHHUS, PEATH3aIliN COMMATBHBIX (DYHKIMHA U TIpouee)?

4.2. Bepuduxanusi STHYHOCTH HHTEJJIEKTYAJIbHOI CHCTEMBI

KiroueBbiM Bomipocom sBinsiercss omnpenaenenue coorserctsus NMMC
TUYECKMM HOpMaM. lIpennosoxumM, 4To MMeEeTcsi, C OJHOH CTOPOHBI,
Hekas (hopmasibHasi CHCTeMa HOPM, IIIKaJl, MPHHIUIOB, ¢ Apyroi — NNC,
KOTOpasi JOJDKHA NPUHIMITHAIBHO paccMaTpuBaThcd KaKk HEKHH «uep-
HBII» WIN «cephlil AmmK». Hanndaue n1ocTynmHOro mporpaMMHOTO KOJa,
AITOPUTMOB, MaTeMaTHUECKUX MoOJeNeH, aexanmx B ocHoBe UNC, Hu-
KOMM 00pa3oM HE CMOXKET PEeIIUTh 337ady OINpPEACICHHs «CTEIIEHH dTHY-
HOCTH» JTOW CHUCTEMBI, TaK KakK 3/1€Ch MbI CTAIKMBAEMCsI C TPpyIHOpas3pe-
[IMMBIMH TIPOOJIEMaMH THIIA AITOPUTMHUYECKOH BEpUPHUKAIHH.

[MpeacraBnseTcs, 4To BepupUKaLKs STHYHOCTH B TAKOM ciydae Oy-
neT 3akmouatses B TectupoBanmu MUC B cMmbicie Te3uca ThropwHTa
[cMm., Hampumep: AnekceeB 2013]. OTo o3nauaer, uto Ha Bxom MUC
JIOJDKHBI TIOCTYIIATh TECThl B BHJIE ONMCAHUS HEKOTOPHIX CUTyalui,
a janee MOJDKHA MIPOMCXOANTH oleHkKa npemiaraembeix MUC neficTBuil.
[Ipu 5TOM BaXXHBIMU MPEACTABISAIOTCS CIEAYIOIINE ACTIEKTHI.
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[TepBeIif 3akTr09aeTcss B TOM, YTO OMUCHIBAEMBIC TECTOBBIE CHUTYa-
uuu, TpeOyromme BbiOOpa JeHCTBUs (MPUHATHS PEIICHUS), JIOJKHBI
MIPEACTABIATh COOOW HE MPOCTO HEKYIO BBIACICHHYIO CIICHY, HO UMETh
CBSI3U C KOHTEKCTOM CUTYAIlMHM B CAMOM IIIUPOKOM CMBICJIE 3TOTO CIIOBA.
3amaya KOHTEKCTa — ONpEJelIeHUE IOCIeACTBUN BhIOOpa JIEHCTBUS,
OIICHKa COOTBETCTBHS PE3yJIbTATOB BBHIOOpA ITOTO ACHCTBHUS TEM WU
WHBIM 3TUYECKHM MMIIepaTtuBaM. J[oJbKHA JI 1IpU 3TOM (OPMHUPOBATHCSI
MaKCHMAaJbHO TOJHAS KapTHHA WA MOJIEIb MUPA, KAKOBBI MEXaHU3MBbI
ee peanm3aliui, KaKOBBI TIPOTOKOJIBI MPEACTABICHUS CUTYallUl, CUCTe-
MBI OLIEHOK U Mp. — 3TO YK€ BOMPOC AJIS OTACIBHOTO PACCMOTPEHHUS.
31ech MBI JIHMIIb MOJAYEPKUBAEM, YTO CHCTEMa TECTOB JIOJDKHA Tpe.-
CTaBJIATH cOO0I MHOXKECTBO moAaBaeMbix Ha Bxoa MUC curtyamnmii, Tpe-
OYIOIIMX TOTO WU HHOTO BBIOOpA, OOYCIOBICHHOTO 3BPUCTHKAMH —
THICCKUMHU UMITepaTHBAMHU.

Bropoii acniexT kacaercs Bompoca, nomkaa 1u MNC umeTs «o0bsic-
HUTEIbHYI0 KOMIIOHEHTY», TO €CTh HEOOXOJUMO JIM HaJIHMYUEe MEXaHH3-
Ma, TTIOKa3bIBAIOIIIETO LIETOYKY paccyxaeHuid, npuseairyro UMC k Tomy
Wix HHOMY perieHuto. C 0JJHOH CTOPOHBI, KAXKETCs, 4TO M0J00HOe 00b-
SICHEHUE TTO3BOJIMT JIYYIIE ONpeaesinTh, Hackonbko NC pykoBoacTBo-
BaJIaCh 3THUCCKUMHU IBpUCTUKaMU. OIHAKO, BO-IIEPBbBIX, BEpU(HKAIIUS HA
STHYHOCTH BCEH IICTIOUKU PACCYKICHUN MOXKET 0Ka3aThCsl BeChMa CIIOK-
HOM 3ajmauell. Bo-BTOpBIX, MOCIEAOBATENBHOCTh ACUCTBUM, KaKIOE M3
KOTOPBIX STUYECKH OOYCIIOBJICHO, B IIEJIOM MOXET MPUBECTU K «HEITUY-
HOMY» pPe3yJIbTary. DTO HEU30eKHOE CIICACTBUC MPUHIUIHAIBHON He-
TOJTHOTHI ¥ TMIPOTHBOPEYMBOCTH ITUICCKUX HOPM. B-TpeThHX, maneko He
Bce MMC MoryT umerh 00BSICHUTEIIbHYIO KOMIIOHEHTY B CHJIy UX IIPHPO-
1bl. [IprMepoM TOMy MOTYT CITYXKHTb T€ )K€ HEUPOHHBIE CHCTEMBI.

Takum 00pa3oM, eOUHCTBEHHOW (DOPMON OIpeneecHUus CTCICHH
stuunoctu MUC sBisieTcs TeCTUpOBaHUE, KOTOPOE MO BXOJHBIM CUTYya-
uusam ouenuBaet npunumaemoe UUC pemenue.

5. 3AK/IIOYEHHUE

I/ITaK, OABITOXKKUM BBIIICHU3TTOKCHHOC.

HepBHﬁ U OCHOBHOM BBIBOJ 3aKJIKOYACTCA B TOM, YTO NPCIMETOM
HUCCICAOBAHUA OTUYCCKH O6YCHOBHGHHOFO IMPOCKTUPOBAHUA SABJIAIOTCS
MIpOorpaMMHBIC WM NMPOrpaMMHO-alIapaTHbIC CUCTEMbI, COBCPIIAIOIINC
BLI60p TOTO MJIM MHOT'O 3HAYHUMOTI'O ﬂCﬁCTBHH WJIN pCIICHUA. HpI/I OTOM
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COBepIIIeHHE BbIOOpa OCYIIECTBIISIETCS HA OCHOBE HEKOTOPBIX IBPHUCTHUK,
0a3upyIOIMXCS Ha ATHYECKUX UMIIepaTHBax.

Bropoii BeiBOA. IIpMHIMIINMAIBHO Ba)XHBIMHU SIBJISIFOTCS  BOIIPOCHI
KOHCTPYKTUBHBIX OINpPEICICHUH U OHTOJOTHH. DTH ompeseneHus, cyas
10 BCEMY, JOJKHBI UMETh MHOTOMEpPHBII XapakTep U MO3BOJIATH pac-
CMaTpUBaTh CYIIHOCTH C PAa3IUYHBIX CTOPOH, CHCTEM OIEHOK U Tp. 3a-
Jlaya OHTOJIOTUM, B CBOK OYEPE/lb, 3aKJIFOUAETCS IIPEXKJIE BCErO BO B3a-
MMHOM YBSI3bIBAHUM U COTJIACOBAHWU ITHUYECKUX U TEXHUYECKHX IOHS-
TUHHBIX CUCTEM.

BriBog Tperuii. B Hacrosiiee BpeMs CylIeCTBYeT MaTeMaTUYECKUN
anmnapar, CIIoCOOHBIH B TOW MJIM MHOW Mepe peann3oBaTh (GopMainsm,
HEOOXOIUMBIH JUIsl 3TUYECKH 00YCIIOBICHHOTO MPOCKTUPOBAHHS.

BriBog yerBepThiit. C TEXHMUYECKOH TOYKM 3pEHHUS B ATOH 00iacTu
OCHOBHOW TpoOieMol, TpeOyromei riry0oKoi MmpopaOOTKH, SBISIETCS
npobJieMa 3THYECKOM Bepuukammuu. JT1a BepuUPUKALUS 3aKITHOUACTCS
B KOMIUIEKCE TECTOB, CHOCOOHBIX ONPEAEIHTH «CTEINCHb 3TUYHOCTH»
HMHTEIJIEKTYalbHON cuctemsl. [Ipu 3TOM, cyas 1o BCceMy, HHOTO CIIOCO-
0a ompeneneHus 3TOW CTENCHH, KpoMe HaOJIOJCHUH 3a peakUusIMH U
noBeaeHueM uccinenyemoit UUC, He cymecTByer.

Pazymeercs, Hacrosmmas paboTa sBIISETCS B 3HAYUTECIBHONH Mepe
IIOCTAHOBOYHOU. Ee OCHOBHas Lielb — ONPEIEIUTh aKTyaJlbHbIA Kpyr
3a1a4 B 00JAaCTH 3TUKM HCKYCCTBEHHOTO WMHTEJUICKTAa. 3a KaKIOW U3
STUX 3a/ad HAXOAWTCA IENBIA TUIacT IMpoOsieM, OIHAKO (M ATO, TMOXKa-
JyH, camMblil BaXKHBIH BBIBOJ) BCE OHM MMEIOT CYry0O TEXHUYECKUH Xa-
pakTep. DTO 03HAYaeT, 9TO HE TOJHKO MMEETCS MPUHIMIHAIBHAS BO3-
MO>KHOCTH PEIICHUs 3a7a4H «3THYECKH O00YCIOBICHHOTO MPOCKTHPOBaA-
Hus cucteMm My, HO maHHas 3a1ada MOKET OBITh pPEIIeHa YXKE Ha Cero-
JHSIIHEM YPOBHE pa3BuTus TexHonoruit MU.
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