IlnoTnukoB Poman (9 kinacc)
«IIpuMeHeHNe HCKYCCTBEHHOTO MHTEJUIEKTA NPU UIPe B KPECTUKH-HOJIHKI)

Pabora 3ansina I1I mecro Ha Beepoccuiickom hopyme Haywnoii Monoaexu «1llar B
Oynymiee» (r. MockBa). Cekuust «MaremMaTnka 1 KOMITBIOTEPHBIE HAYKN

Hay4Hblii pykoBOqHTEIB: TIpETIoAaBaresib HHPOPMATUKU U pOOOTOTEXHUKH Jlnnes
Ne 1 «Crytauk» Epémkun Poman AnexcannpoBuy
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BBenenue

Ha cerogmammHunii neHb B BeK HH()OPMAIMOHHBIX TEXHOJIOTHH OUYCHb
aKkTyallbHa TeMa uckyccTBeHHOro wuHTremekra (M), B ckopom Oyaymiem
HCKYCCTBCHHBIH HMHTEINIEKT OyJeT HCIoiab30BaThCs BO MHOrMX cepax
neateabHOCTH. COOTBETCTBEHHO, YTOOBI MATH B HOTY CO BpPEMEHEM H OBbITh
rOTOBBIM K BHejapeHuto MM B Hamy »ku3Hb, HEOOXOAMMO pa3o0paTh, Kak
C0371aéTCs1 UCKYCCTBEHHBIN MHTEIEKT, T€ OH UCIONIB3YeTCs, KaK OH BIMSAET Ha
o0IIecTBO, penuru0 U T.A. A ngydmuMm crnocoboMm wm3ydenus MU saBnsercs
CO3JTaHHBI COOCTBEHHBIN MCKYCCTBEHHBIH HHTEIICKT.

OOBEKTOM HCCIIEIOBAHUS SBIIACTCS NCKYCCTBEHHBIN HHTEIUIEKT. [IpeameTom
HCCIICIOBAHUSL ABISIETCS. PACCMOTPEHMs IIpollecca BHEAPEHHs U afanTaluu
HUCKYCCTBEHHOI'O UHTEIJICKTA B UTPOBBIE TEXHOJIOIUH.

Ilemp  mpoekTa:  CO3MaHME  MPOTPAMMBI  “KPECTHKH-HOIHMKH®  C
WCTIONE30BaHNEM WCKYCCTBEHHOTO HMHTEIUIEKTa, KOTOPOTO HEBO3MOXHO OyIeT
noOEIUTh B 2JIEMEHTAPHON JIOTHYECKON Urpe.

OcHOBHBIE 3a7jauH:

- UI3yYUTh MOJICNIU U MEeTO bl uccaenoBanuii MU,

- y3HaTb B Kakux c(epax M KaKk MOXKET HCIIOJIB30BAThCS HMCKYCCTBEHHBIN
MHTEJJICKT B HAIle BpeMs U B OyyIieM;

- n3y4uThb ucnonszosanue MU B urpax u npouecc cozganue nporpamMmsr MU;

- co3JaTh Iporpammy “KpecTuku-Honuku~ ¢ MM, KoTopblii HEBO3MOXKHO Oyner
1Mo0eIUTh B DJIEMEHTAPHOMN JIOTHYECKON UIpe.

1. YTo Takoe HCKYCCTBEHHbI HHTENIEKT?

HcKycCTBEHHBIH HMHTEIEKT - 3TO 00JacTh MH(OPMATHKH, KOTOpas
3aHMMaeTcs Pa3pabOTKOW HMHTEIIEKTYalbHBIX KOMIBIOTEPHBIX CHCTEM, TO €CTb
cucTeM, 00NaaONIMX BO3ZMOXKHOCTAMH, KOTOPhIE MBI TPAJUIIMOHHO CBSA3BIBAEM C
YEeNIOBEYECKUM  Pa3yMOM, - TIOHHUMAaHHE s3bIKa, OOYy4YEeHHE, CIIOCOOHOCTB
paccyXaaTh, pemarh MpoOJIEMbl U T. 1.

Celiuac k UMM oTHOCAT psi adrOpuTMOB M IPOIPAMMHBIX CHCTEM,
OTJIMYMUTENBHBIM CBOMCTBOM KOTOPBIX SBJISETCS TO, YTO OHM MOTYT peIlaTh
HEKOTOPBIC 337a4M TaK, KaK 3TO Jejan Obl pasMbIIUIIIONMN HaJl X pelICHHEM
YeIIOBeK.

2. [Moaxoabl K U3yYEHHIO
2.1. Jloru4yeckHii moaxosn

OcHoBO#l anst joruyeckoro moaxona ciyxut bynesa anre6pa. Kaxabrit
MPOTrPaMMHUCT 3HAKOM C HEIO U C JIOTHYECKUMH OIepaTOpaMu C TeX MOop, KOrja OH
ocBamBan omneparop IF. CBoe manmpHeiimee passutie bynesa anrebpa momyunia B
BUJI€ UCUHUCIEHUS NPEAMKATOB - B KOTOPOM OHA PACIIMpPEHa 3a CYET BBEICHHS
MPEeJMETHBIX CHMBOJIOB, OTHOLIEHUH MEXIy HMMH, KBAHTOPOB CYIECTBOBaHUS U
BCCOOILTHOCTH.

Ilpaktnueckn xkaxnas cucrema WU, mnoctpoeHHass Ha JIOrM4EeCKOM
NPUHINIE, TPEACTaBIsIeT co0OH MalIMHy JoKa3zaTelabcTBa TeopeM. lIpm 3ToMm
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HCXO/HBIC JAHHBIC XPaHATCs B 0a3e JaHHBIX B BUAC aKCHOM, TIPaBIJIA JOTHYECKOTO
BBIBO/Ia KaK OTHOIICHUS MEXKIY HUMH.

Kpome Toro, kakmas Takas MalldHa WMeeT OJOK TEHepanuu IeiH, |
cHCcTeMa BBIBOJIA IBITACTCS JOKa3aTh JaHHYIO IeNb Kak Teopemy. Ecmu menb
JIOKa3aHa, TO TPACCHPOBKA IMPHUMEHCHHBIX IPABIUI MO3BOJIACT ITONYYUTh LETOYKY
JIEHCTBUH, HEOOXOIMMBIX U PEaH3alldy ITOCTABJICHHON Ienu (Takas cHCTeMa
M3BECTHA KAaK JKCIIEPTHBIC CHUCTEMbI). MOIIHOCTh TAKOH CHUCTEMBI OIPEACISCTCS
BO3MOXKHOCTSIMH T'eHepaTopa Iejel 1 MalllnHO JOKa3aTeIbCTBA TEOPEM.

Jlobutscst GombInelf BBIPA3UTETBHOCTH JIOTHYECKOMY ITOIXOXY IO3BOJICT
TaKoe CPAaBHHUTEIHFHO HOBOE HAINpaBJICHWE, KaKk HedeTKas Joruka. OCHOBHBIM ee
OTJIIMYHEM SIBIISICTCS TO, YTO HPABANBOCTh BHICKA3bIBAHHS MOXKET IPUHUMATh B HEWH
kpome na/umet (1/0) emne u mpoMexyTouHbIe 3HaYeHUs] — He 3Hato (0.5), marueHT
ckopee xuB, ueM MepTB (0.75), manueHnTt ckopee MepTB, uyeM xuB (0.25). laHHbIH
moaxo OOoJbINE TTOXOXK Ha MBIIUICHHE YeJOBEKa, MOCKOIBKY OH Ha BOIPOCHI
PEIKO OTBEYAET TOJBKO Ja WU HET.

2.2. CTpyKTYpHBIii moaxox

3neck moapasyMeBaeTcsl MONBITKU noctpoenus: M mytem moaenupoBaHus
CTPYKTYpBI UeloBedeckoro mosra. OTHOMH W3 TEepBBIX TAaKHUX IIOTBITOK OBLT
nepuentpod ®penka PoszenbOnarra. OCHOBHOH MOACTUPYEMOH CTPYKTYpHOM
€MHULEH B NepuenTpoHax sBisercss HelpoH. Ilo3nHee BO3HMKIM U Jpyrue
MOJIENH, KOTOPbIe OOIBIIMHCTBY U3BECTHBI 10J] TepMUHOM HeiiponHsie cetu (HC).
OTH Mozjenu pa3IUyaroTCAd MO CTPOCHUIO OTAENBHBIX HEHPOHOB, IO TOMOJIOTHH
CBsA3EH MEXIy HAMH U IO airopuTMaM obydenms. Cpenn Hamboiiee W3BECTHBIX
cerivac BapmanToB HC wmoxxHo HasBath HC ¢ oOpaTHBIM pacnpocTpaHeHHEM
omnOku, cetn Xomnduiaa, CTOXacCTHISCKUe HEHPOHHBIE ceTh. B Ooree mmpokom
CMbICJI€ TaKOM MOJIX0J1 U3BeCTeH Kak KOHHEKTUBU3M.

2.3. DBOJIIOIMOHHBIN MOAX0/

IIpu nmocrpoenun cucrem MW no naHHoMy noJgXoAy OCHOBHOE BHMMaHUE
yAeNnseTcs MOCTPOSHUIO HaYallbHOM MOJIENHN, U MPaBUIaM, [0 KOTOPBIM OHA MOXET
M3MEHSTHCS (IBOJIIOLMOHUPOBATE). [IpuuemM Mojens MoXeT OBITh COCTaBleHA IO
CaMbIM pa3INYHBIM MeTo/aM, 3T0 MoxeT O0bITh 1 HC 1 Habop IOrnYeckux mpaBui
n mobast apyras Moxaenb. Ilocie 3TOro MeI BKIIOYaeM KOMMBIOTEP W OH, Ha
OCHOBaHUM IIPOBEPKH MOAENEH O0TOMpaeT caMmble JIydlllMe W3 HHUX, HA OCHOBAaHUHU
KOTOPBIX MO CAMBIM Pa3JIMYHBIM MIPABUIAM FE€HEPUPYIOTCsS HOBbIe Mojenu. Cpeau
HBOJIOLIMOHHBIX AITOPUTMOB KJIACCUYECKUM CUHTACTCS TeHETUUECKUH alNrOpUTM.

2.4. UMMTAUMOHHBIN MOAXO0]

JIaHHBIHA TTOIX0J SBISCTCS KIACCHYECKUM JUISI KHOGPHETHUKH C OJJHUM M3 €€
0a30BbIX TOHATHH YepHBIH SmMK. OOBEKT, MOBEICHUE KOTOPOro MMHUTHUpYETCH,
KaK pa3 U MpeacTaBiIseT coOoi «4epHbI Amuk». HaMm He BaxkHO, UTO y HEro U 'y
MOJIEIN BHYTPU M Kak OH (DYHKIMOHUpYET, IJaBHOE, 4TOObI Halla MOJENb B
AQHAJIOTMYHBIX CHUTyanusxX Belda cebs TouyHo Tak >ke. Takum oOpa3oM 31ech
MOJICTTUPYETCS APYTOe CBOHCTBO YeIOBEKa — CHOCOOHOCTH KOMHPOBAThH TO, UTO
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ACHaroT Apyrue, HE BAaBasCh B HO,E[pO6HOCTI/I, 3a4eM 3TO HYKHO. 3aqaCTy}0 oTa
CIOCOOHOCTH 3KOHOMUT €My Maccy BpEMCHU, 0COOEHHO B HAYajle ero XKU3HH.

2.5. 'uOpuaHbIii MOAX0/

l'ubpuaHBIi TOAXOX TpenmonaraeT, dYTO TONBKO CHHEpPreTHYeCKas
KOMOMHAIMST HEHPOHHBIX W CHMBOJIBHBIX MOJCNICH JOCTHTAaeT IOJHOTO CIEKTpa
KOTHUTHBHBIX ¥ BBIYMCIUTEIBHBIX BO3MOKHOCTEeW. Hampumep, 3KcrepTHbIC
MpaBUja yMO3aKIIOYEHUH MOTYT TEHEPHUPOBATHCS HEHPOHHBIMH CETSIMH, a
MTOPOXKIAIOIINE IIPABMIA TOIYyYaloT C IOMOIIBIO CTATUCTHYECKOTO OOYYCHUS.
CTOpPOHHHKH JaHHOTO IIOXOJa CYUTAIOT, YTO THOPHIHBIC WH(POPMAIHOHHEIC
cUCTeMbl OYyIyT 3HAa4YMTEIIFHO OOJice CHIBHBIMH, YeM CyMMa pPa3lIHYHBIX
KOHIEMIHNA N0 OTAEIBbHOCTH.

3. Mopesn 1 MeTO/bI UCCIeI0BAHUI
3.1. CuMBOJILHOE MO/IEJTUPOBAHNE MBICJIUTEILHBIX MPOIECCOB

Anammsupys ucropuro MM, MOXHO BBIIETUTH Takoe OOLIMPHOE
HaIpaBICHUE KaK MOJEIMPOBAHUE paccyxkJeHuil. Jloirue roxel pa3BUTHE STOH
HayKH JABUTAJIOCH UMEHHO I10 3TOMY IIYTHU, U TCTIEPb 3TO OAHA U3 CAMbIX PA3BUTBIX
obmacteit B coBpemenHoM WM. MopenupoBaHue paccyXKICHHI MOJApa3yMeBaeT
CO3/IJaHME€ CHMBOJIbHBIX CHCTEM, Ha BXOZE€ KOTOPBIX ITOCTaBJIeHa HEKAs 3a/1a4a, a Ha
BeIXOJIe TpeOyercss e€ pemenue. Kak mnpaBmio, mpeiaraemas 3ajada yke
(dopmMan3oBaHa, TO €CTh NEpeBeJeHa B MaTeMaTH4eckylo ¢Gopmy, HO JMOO He
UMEeT aJrOpUTMa PEUICHUs, TH00 OH CIMIIKOM CIO0XEH, TPYI0EMOK U T.II. B 310
HaTpaBJICHUE BXOAAT: JOKA3aTEIHCTBO TEOPEM, MIPUHATHE PEIICHUH W TEOpHS UTp,
IJIAHUPOBAHHUE U TUCIIETYEPU3ALHS, IPOTHO3UPOBAHUE.

3.2. PaGoTa ¢ ecTecTBeHHBIMH SI3BIKAMU

HemanoBakHBIM HampaBlICHHEM SBIACTCA 00pabOTKa €CTECTBEHHOTO SI3BIKA,
B paMKax KOTOPOTO MPOBOJNTCS aHAIN3 BO3MOKHOCTEH IMMOHNMAaHMUsA, 00pabOTKH 1
reHepaluy TEKCTOB Ha «4EJIOBEUECKOM» s3bIKe. B paMkax 3TOro HampabieHHs
CTaBUTCSl LIeJIb TaKOW OOpabOTKM €CTECTBEHHOTO s3bIKa, KOTOpas Oblna Obl B
COCTOSIHUM HPUOOpPECTH 3HAHHWE CAMOCTOSATENBHO, UUTas CYIIECTBYIOIIUI TEKCT,
poctynHelii mo HMHTepHery. HekoTopble mpsMble NpPUMEHEHUS 00pabOTKH
€CTECTBEHHOTO s3bIKa BKJIIOYAIOT WH(MOPMAIMOHHBIM TOWCK (B TOM YHCIE,
TIIyOOKMH aHallN3 TEKCTa) U MAIINHHBIN IEPEBOI.

3.3. IIpeacrapJiieHle M MCNOJIL30BAHUE 3HAHMI

Hampasnenune uHxeHepus 3HAHWA OOBETUHSIET 3a7aud MOJyYeHUS 3HAHUN
U3 TPOCTOW WHPOPMANMU, WX CHCTEMATH3allMd W HWCIOJB30BaHHS. ITO
HaIpaBJICHUE HCTOPUYECKU CBSI3aHO C CO3/IaHUEM OSKCIEPTHBIX CHCTEM -
MPOrpaMM, HCIOJB3YIOMIMX CIEHUAIN3UPOBAaHHbIe 0a3bl 3HAHUHM Ul MOJYYCHHS
JOCTOBEPHBIX 3aKIIOUCHHH 10 Kakoi-1u00 mpodieme.

IIpousBoACcTBO 3HAHWMU W3 JaHHBIX - OJHAa M3 0a30BBIX MpodiieM
WHTEIUIEKTYIbHOTO aHaim3a JNaHHBIX. CyIIeCTBYIOT pasiUyYHBbIe MOIXOIBl K
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pEeLIeHUI0 3TOI MPOOIEeMbl, B TOM YHCIIE - HA OCHOBE HEHPOCEeTeBO TEeXHOJIOIHH,
HCTIOJNIB3YIOIIE MPOLEAYPhI BepOaan3anuu HeHPOHHBIX CeTel.

3.4. MammnHHoe 00yueHue

[TpobnemaTnka MaIIMHHOTO o0y4eHus KacaeTcs mporecca
CaMOCTOSITEIEHOTO TOJTYyUYCHUS! 3HAHWH MHTEIICKTYJIbHOM CHCTEMOH B Iporecce
e€ paboTel. DTO HampaBieHHEe ObLIO IIEHTPAIbHBIM C CaMOTo Haudana pa3sutus UI.

OOyuenne 06e3 yuuTens - IO3BOISIET PACIO3HATH OOpa3bl BO BXOIHOM
moroke. OOydeHme C ydYuTeNeM BKIIIOYAeT TakkKe KIACCHPHUKANUIO |
perpeccroHHbIll aHanu3. Kilaccudukanns Mcronb3yercs, 4ToObI ONMpPEeNeNUTh, K
KaKOW KaTeropuu NPHHAUICKUT 00pa3. PerpeccHOHHbIM aHamu3 WMCHONIb3yeTcs,
4TOOBI B Psi/IaX YHUCIIOBBIX MPUMEPOB BX0Ja/BbIX0JIa U OOHAPYKUTH HEIIPEPBIBHYIO
(YHKINIO, HA OCHOBAaHUH KOTOPOI MOXKHO OBLIO OBI MPOTHO3MPOBATH BRIXOA. [Ipn
00y4eHNH areHT BO3HATPaXKTaeTCs 3a XOpPOIIME OTBETHl M HaKa3bIBaeTCS 3a
wioxue. OHM MOTYT OBITh NPOAHAIN3UPOBAHBI C TOUYKH 3PCHUS] TEOPHH PEILICHHH,
UCIIOJIB3Ys TAKUE TOHATHS KaK MOJe3HOCTb. MaTeMaTHuecKnil aHaIn3 MallMHHbBIX
ANTOPUTMOB H3YUYCHHS - ATO pasfesl TeOpeTHYecKod HH(OPMATHUKH, M3BECTHBIHN
KaK BBIYUCIUTEIbHAS TEOPHS O0yUCHUSL.

K obmactu MmammHHOrO OOy4YEeHHS OTHOCHTCS OOJBIION KiTacc 3amad Ha
pacrniozHaBaHue 00pa3zoB. Hampumep, 3T0 pacno3HaBaHWE CHMBOJIOB, PYKOIIMCHOTO
TEKCTa, PEeUH, aHAJIN3 TEKCTOB.

3.5. Buonornyeckoe Moe,;IMPOBAHME HCKYCCTBEHHOT0 HHTELIEKTa

Croma MOMXHO OTHECTH HECKOJbKO HampaBieHuidl. HelipoHHble ceTH
UCTIONIB3YIOTCS U peIICHWS HEYETKUX U CIOXKHBIX TIPOOJIeM, TaKHX Kak
pacro3HaBaHHE TEGOMCTPHUYCCKUX (HUIYp WIM KJIacTepu3alus OOBEKTOB.
I'enetnyeckuii MOJX0/ OCHOBAH HA UIEE, YTO HEKHId alrOpUTM MOXKET CTaTh Oojee
3G QEeKTUBHBIM, €CIM TO03aUMCTBYeT JIy4YIIHe XapakTePHCTHUKH Yy JAPYTUX
aNropuTMOB («poauTenei»). OTHOCHTETFHO HOBBIM MOIXO, TJIe CTABUTCS 3a7ada
CO3[IaHUSl AaBTOHOMHOM MpPOrpaMMbl - areHTa, B3auMOJCWUCTBYIOIIEH C BHEUIHEH
CpeJloii, Ha3bIBAETCS Ar€HTHBIM ITOAXO0IOM.

3.6. PoGoToTexnunka

Ob6nacté pOOOTOTEXHWKH M HCKYCCTBEHHOTO WHTEICKTa TECHO CBSI3aHEI
IpyT ¢ npyroMm. MHTerpupoBaHue 3THX IBYX HAyK, CO3IAHHME MHTCIUICKTYaIbHBIX
poOoTOB cocraBisitoT emE onHo HampasieHue WM. HMHTennexkTyaabHOCTh
Tpedyercs poboTaM, YTOOBl MAHUTYJIUPOBATh OOBEKTAMH, BBITIOIHSITH HABHUTAIHIO
¢ nmpoOieMaMu  JIOKamu3aluy  (ONpeAeNsiTh  MECTOHAXOXKIeHHe, W3ydaTh
Oymkaiimie 0o0JIACTH) W TUIAHUPOBATh JIBIKEHHE (Kak Jo0paTtbes 7O TENH).
[IpumMepoM HHTEIIEKTYaIbHONH POOOTOTEXHUKH MOTYT CITY)KHTh UIPYLIKH-POOOTEI
Pleo, AIBO, QRIO.
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3.7. MaminHHOE TBOPYECTBO

IIpupona yenoBedeckoro TBOpYECTBa CIIE MEHEE M3y4YeHA, YeM INPHPOIa
MHTEJUIeKTa. TeM He MeHee, 3Ta O0NacTh CYIIECTBYET, M 3/€Ch IIOCTABICHBI
MpoOJIEeMbl HANWCAHUS KOMITBIOTEPOM MY3BIKH, JIUTEPATypHBIX IPOM3BEACHUN
(4acTo - CTHXOB WM CKa30K), XyAOXeCTBEHHOe TBopuecTBo. Co3naHne
PEaIMCTHYHBIX 00Pa30B IIMPOKO MCIONB3YETCsS B KUHO M MHAYCTPUH UTD.

OT,Z[eJleO BBIACIACTCA HU3YUYCHUEC HpO6J'I€M TEXHUYECKOI'0 TBOpPYECTBA
CHUCTEM UCKYCCTBECHHOI'O MHTCIJICKTA.

Jlob6aBneHne TaHHOW BO3MOXKHOCTH K JIOOOW MHTEIJICKTYyaJbHOH CHCTEME
MO3BOJIIET BEChbMa HAIISAAHO TPOJEMOHCTPUPOBATH, 4YTO HMMEHHO CHUCTEMaA
BOCIIPHHUMAET M KaK 3TO IMOHMUMaeT. J[00aBieHHeM IIymMa BMECTO HEAOCTaromieit
“HGOpPMAIMU WAM (QUABTPALUS IIyMa HMEIOUMMUCS B CHUCTEME 3HAHUAMH
NPOM3BOANT W3  aOCTPaKkTHBIX  3HAHMH  KOHKpETHBIE  00pa3bl,  JIETKO
BOCIIPUHUMACMBbIC YCIIOBCKOM, 0COOEHHO 3TO IIOJIE3HO IJIs1 UHTYUTHUBHBIX U
MaJIOIICHHBIX 3HAHWH, IpOBEpKa KOTOPHIX B (opManbHOM BHIE TpedyeT
3HAYUTENIbHBIX YMCTBEHHBIX yCUIINI.

3.8. Ipyrue odaacTu ucciae10BaHMii

Haxkogerl, CyIiecTByeT Macca MPHIOKCHHN HMCKYCCTBCHHOTO HHTEIUICKTA,
Ka)XJ0e 13 KOTOPBIX 00pa3yeT MouTH CaMOCTOsITEIbHOEe HanpasieHue. B kauecTBe
OPUMEPOB MOYKHO TPHBECTH MPOrPAMMHPOBAHHUE MHTEIJIEKTA B KOMIIBIOTEPHBIX
Urpax, HEIMHEWHOE YIpaBJICHHE, HHTEIUICKTYaIbHbIC CUCTEMbI HH(GOPMALIUOHHOM
0e30macHOCTH.

B TIEPCOEKTUBE IIPCAIIOIAracTca TECHas CBA3b PA3BUTHUA HCKYCCTBEHHOTO
HHTEJUIEKTa C pPa3pabOTKOil KBAHTOBOIO KOMIIBIOTEPa, TaK KaK HEKOTOpbIE
CBOMCTBA MCKYCCTBEHHOTO HMHTEIJIEKTA HUMEIOT CXOXKHE MPHHIMIIBI JCUCTBUS C
KBaHTOBBIMU KOMITBIOTEPAMU.

4. lIpuMeHeHUE HCKYCCTBEHHOI0 MHTEJJIEKTA

Emé nemaBHO Ka3zanoch, 9TO pazaM4HBIE MPHUOOPHI cO BCTpoeHHBIM NI-3T0
(aHTacTMKa KOTOpas NMPHUAET K HaM B JIOMa HECKOPO, OJHAKO MBI JaXe He
3aMeuaeM, KaK MCKYyCCTBEHHBI HHTENIEKT YK€ CEerojHs IOMOraeT HaM B
noscegHeBHOH km3HU. K mpumepy, Siri, Kortana u apyrue nHTemIEKTyalbHbIC
QpoBEIe, MepCOHANBHBIE TTOMOIIHUKH Ha Pa3lWYHBIX IUIaTGopMax ITOMOTAOT
HalWTH TOJIE3HYyI0 WH(OPMAIHMIO, O KOTOPBIH MBI y HHX IPOCHM, HCIIONb3Ys
€CTECTBCHHBIH YenoBedecKui s3bIK. OHM 00palbaThIBAlOT OIPOMHOE KOJIMYECTBO
JAHHBIX U3 Pa3IMYHBIX UCTOYHHUKOB, YTOOBI y3HATh OONBIIE O MOJIB30BATENAX U
cTath 6onee 3((HEKTUBHBIMU TOMOIIIHUKAMH B ITOUCKE B 00paboTky MH(OopManny.
Taxoke, OJHMM W3 TPUMEPOB FHCIIOIH30BAHHUS HCKYCCTBEHHOTO HHTEIIICKTa, C
KOTOPBIM OOJIBIIMHCTBO JIFOJICH BEPOSTHO 3HAKOMBI, 3TO BUACOUTPBI, KOTOPBIE YKe
JlaBHO ucnogb3yrot UN.

CnoxHocts u 3bdextuBHOcTs MU B BHAeoHTpax BO3pOCIO B
TeOMETPUYECKOH MPOrpeccHy B TEUCHUH MOCIECTHUX HECKOIbKHUX NECATUICTUH, B
pe3yabpTaTe 4ero BHACOMTPOBBIC MEPCOHAXKH CIOCOOHBI BECTH ceOS COBEPIICHHO
HempeacKasyeMbiM o0pa3oM. Bupeourpsl akTuBHO ucnoib3yror MU mis cBoux
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nepcoHakell, KOTopble MOTYT aHAJIU3UPOBATH OKPYXKAIOLIYI0 Cpexy Ui MOHCKa
00BEKTOB M B3aMMOJACHCTBUS ¢ HUMH. OHHM CIIOCOOHBI YKPBIBAaThCS, HCCIEI0BATh
3BYKH, HCIIOJIb30BaTh (DJTAHTOBBIC MAHEBPHI, OOIATHCS C APYTUMH ITEPCOHAKAMH H
T.JI.

Ckopee Bcero MHorue He 3amedand, Ho WM Hu pas cmacan ux ot
MOIICHHUKOB. BBI cipocuTe, kKak? Bbl Koria-HHOYAb TOy4ann cOOOIIEHHE O TOM,
4TO BBI CAENAIN KaKyloo-IuOO MOKYIKY MO Ballleil KpeAUTHOH KapTe, XOTs Bl HE
COBepIIATN HUKAKUX MOKYyNoK? MHoOrHe GaHKH OTIPABIAIOT AT COOOIIEHHS, SCIIH
CYMTAIOT, YTO CYIIECTBYET BEPOSTHOCTH MOIIEHHHYECTBA C BAIIUM aKKayHTOM H
XOTAT yOeqUThCS, UTO BBl 0JJOOpsIETE MOKYIKY, IIPEXkK/IE YeM NEPEUUCIUT JEHbIU
B JApyryio kKommnanuro. Yacto miust HaOMNIOAEHMS TAaKOro pojia MOLICHHHYECTBA
ucnonssyercs MN.

ITocne mocratognoro oOydueHHs, CHCTeMa OyAeT B COCTOSIHUM OOHApyKUThH
MOIIICHHIYECKHE TPAH3aKIMH HAa OCHOBE TEX IPH3HAKOB, KOTOPBIE OH Yy3HAJI
ocpeIcTBOM 00ydeHus1. MHOr1a JIfoin 1ake He MOTYT OTIIMYHUTbh UCKYCCTBEHHBIN
UHTEJJIEKT OT OOBIYHOTO YeloBeKa, HalpuMep, MHOTHE CalThl ceiiuac mpeasaraoT
KIIMEHTaM IOOOIAThCS C MPEICTaBUTENIEM CIYKObl MOAACPKKH B TO BpeMs Kak
OHM MPOCMATPUBAIOT TOBApHI HA caiiTe, HO He Ha KaXJOM caiiTe Ha caMOM jefe
OTBEYAIOT JKUBBIC JIFO/IH.

Bo mHOTHX ciydasx mbl obomaemcs ¢ M. MHorre u3 3Tux 9aT 60TOB MaJio
4YeM OTIHMYAOTCA OT aBTOOTBETYMKOB, HO HEKOTOpBIE U3 HUX JIEHCTBUTENBHO
CHOCOOHBI U3BJIEKATh 3HAHUS U3 CalfiTa U MPEJOCTABIATh UX KIMEHTaM, KOTJa OHH
MOMPOCAT 00 3TOM. A 3HaeTe JM BBI, 4TO mporpamMsl ¢ MM crmocoOHBI mHcaTh
HoBoctu? MU cmocobeH mmcaTe MPOCTHIE HCTOPHH, TakhWe Kak, (PUHAHCOBEIC
CBOJIKH, CIOPTUBHBIE PEMNOPTAKH U T.1.

KoneyHo Takasi cucrema BCe K€ HY)KIAeTCsl B IOMOILU YeJIOBEKa, HO 3TO
BCEro JIMIIb BOMPOC BpeMeHW U B Onmxkaiimem Oyaymem WU Oyner cmocoben
MICATh TTOJIHOIICHHBIE CTaThi. OYeHb 4acTO OBIBACT, YTO BBl XOTHTE IOCMOTPETH
XOpomui (GIIBM, ceprall MIH MOCTyIIaTh My3BIKy, HO HE MOXETe HalWTH HHYETO
noaxoasmero. OmanHako ceromgHs pacnpoctpanén WU, xotopeiii mnpemiaraer
MY3bIKy ¥ (pUIBMBI, OCHOBBIBAsICH Ha BalmMX MHTepecax. [lyrem HaOmoneHus 3a
BAIIMIMHU JICHCTBUSMHM OHM OOy4YarOTCSI M B KOHEYHOM MTOre JalT BaM
PEKOMEHJAIUHU TOTO, YTO Bac 3aMHTEPECyeT.

Bonpmmas gacte 3THX (QyHKIMI 3aBUCHUT OT 4YenmoBeka. Hampumep, ecian Bam
HPaBHUTCS «POK» M BBl yKa3aJll B CBOEM HPO(HIIE 3Ty XapaKTEPHCTHKY, TO CTAIO
ObITh BaM HpABATCS M JAPYrMe IIECHH KOTOpPBIC BKJIIOYAIOT B ceOs 3Ty
XapaKTepPUCTHKY. DTO JIKUT B OCHOBE MHOTHX PEKOMEHIALUM, U XOTA ITO He
byTypucTHUecKas pa3paboTKa, HO OHA JeNaeT OYeHb XOPOIIYI0 padoTy, MOMOTraeT
HaM HaXOJUTh HOBYIO MY3bIKY U (DHITEMBI.

Hy u caMbIM “QaHTacTHUecKuM” U3 TOTO NMEPEUYHS SBISICTCS YMHBIN JIOM.
Benp, yxke ceifuac MHOTHE JOMAIlIHHE yCTPOMCTBAa Temeph MOTYT y3HAaBaTh BalllH
MOJETH MOBEJACHUS M TOMOYb BaM COKOHOMUTH JECHBIM IyTeM HW3MEHEHHS
HACTPOEK TEepMOCTaTa WM JPYTUX MPHCHOCOONEHHH B HENAX IOBBIIICHHS
ymoOcTBa M SKOHOMHH >Heprun. Hamprumep, TepMocTart, KOTOpPBIE 3HAET, KOTAA BB
JIOMa ¥ COOTBETCTBEHHO PETyJIHpPYET TEeMIIEpaTypy M CIIOCOOEH COKOHOMHTH BaM
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JIEHbTU Ha OTOIUIEHHE KOIJa Bbl He HaxonuTech aoma. Tawke MU ucnonbsiyercs B
OCBEIIICHHH.

C xaxapmM rogoM MU Gymer mcmomb3oBatbes Beé Gombine u Oombime. OH
OyzmeT oxBaThIBaTh Tropasfo Oombine chep Hameil AesATenbHOCTH. BOT HeMHOTro
MIPUMEPOB TOTO KaK OH CMOXKET IPUMEHATCS B CAMBIX Pa3HBIX 00NACTSX: CEIbCKOE
XO34HCTBO, ToOcCHyX0a, oOpa3oBaHHE, TpPAHCIOPT, MCAMIMHA, 3allHUTa
OKpY’Karolen cpesibl 1 T.1.

MHorue yauBIATECS, Be/lb, KAK UCKYCCTBEHHBIN MHTEIUIEKT MOXKET MOMOYb
JIOJIIM B CEITLCKOM XO3sICTBE, 0HaKo yke B 2012 romy kommnanusi Autonomous
Tractor Cooperation (ATC) moka3zana mpoTOTHUI OECHMJIOTHOTO TpakTopa Spirit,
3a8BHMB, YTO 3TO «IEPBBI MOJIHOCTbIO OECHMIOTHBIA TPAKTOP MAJSI CEIbCKOIO
xozaicTBa». Ceituac ATC mpomomxaer paboTaTh HajA yIydIIeHHEM MPOTOTHIIA.
Spirit ocHameH pa3paboTaHHOW KommaHued TexHomoredl AutoDrive, koropas
COYeTaeT pAJAMOHABUTAIIMIO W JIA3EPHBIH THPOCKON BMECTE C TEXHOJIOTHUSIMHU
HUCKYCCTBEHHOTO HHTEIUIEKTa. B  OyaymieM TEeXHOJOTMH HCKYCCTBECHHOTO
HMHTEJUICKTa OYIyT NPUMEHSITBCS B BEPTUKAIBHBIX (epmax, cumtaeT Hun
SIkoOIITelH, pyKOBOJUTENb Kypca HCKYCCTBEHHOTO MHTEIUICKTa U POOOTOTEXHUKI
B YHuBepcuTeTe CUHIyJsipHocTM B KpemHuesoli nosune. BeprukanbHoe
(hepMepcTBO — MPAKTHKA BHIPAIIUBAHUS YPOKas B TEIUTHIAX, TJ€ HCKYCCTBEHHO
CO3JIAF0TCS BCE HEOOXOMMBIC YCIIOBHS: CBET, TEMIIEpaTypa, BIaXKHOCTb.

«MI1 1noMOXET ONTUMHU3UPOBATL IPOLECCHl BBHIPAIMBAHUS Ypoxkas B
BepTUKanbHBIX (epmax. OH OyJgeT KOHTPOIMPOBAaThb BIary, HOAOTPEB WU
aTMoc(epHoe TaBIeHNe B TEIUIUIIAX», - TOBOPUT SIKOOIITElH.

Ceituac B JIoHIOHE KOMIBIOTEPHBIE CHCTEMBI JaBHO aHAJIM3HPYIOT BHICO C
MHOKECTBA KaMep U MILYT NPECTYINHHUKOB, a MOJULEHCKHUM OCTAETCsI UX TOJIBKO
noiimare. KommnbioTepHble IporpaMmbl B HEKOTOPLIX ropojax EBpombl camu
(OopMUPYIOT TOKYMEHTBI AJIs IPOKYpaTyphl U 0OBUHUTEIbHbIE 3akmoueHus. CIIIA
TOXXE He OTCTAaéT M coryiacHo otdyery CtaHdopackoro yHuBepcutera, k 2030 romy
Kakapii  ropon CeBepHOMt AMepwKH OyIeT IoJlaraThCs HAa TEXHOJOTHH
HCKYCCTBEHHOT'O MHTEJUICKTa B BOINpPOCE oOecreueHHs 0e30MacHOCTH HaCeICHUS.
WU Oynet moMorath npeAoTBpaIIaTh NPECTYILICHAS U BRICTYIIaTh ACCHCTEHTOM BO
BpeMsi CyICOHBIX pa30UpPaTeNbCTB, CYUTAIOT aBTOPBI OTUETA.

IepBele ycTpoiicTBa A1t 00yueHHs MOABUIUCH ele B 80-X rojax MpoIIoro
BeKa. OTO OBUIM CHCTEMBl C HWHTEPAaKTHBHBIMH TpPEHAXEpaMH M 3aHATHH
MaTeMaTHKOH, WHOCTPAHHBIMU SA3BIKAMH M JpyruMu IucuumiauHamu. Ceiuac
OHJIAH-00y4YCHHE TO3BOJISICT IIPEIONABATEISIM PACIIMPHTh AyJUTOPHI0. DTOT
npouecc OyaeT pa3BUBAThHCs, HO, IO MHEHHUIO aBTOPOB JIOKJIAJa, KUBBIC YUHTEIS
HE HCYE3HYT M MO-TpeXHEMy OyAyT BeCTH OCHOBHBIC mpenmersl. Ceifdac Ha
pBIHKE TPENCTAaBIEHBl HECKOJIBKO TPOM3BOJIUTENEH OO0yJaromux poOOTOB,
KOTOPBIX MOKHO MCIIOJIb30BaTh B IIKosiax. Hampumep, o1HO U3 NPUIIOKEHUH Ha
0a3e HMCKYyCCTBEHHOTO HHTEIUICKTA YCHCIIHO pPAclO3HAeT pedb U YYUT
HMHOCTpaHHBIM si3bikaM. A cuctema o0ydenns SHERLOCK tpenupyer cTyJaeHTOB-
ABUATEXHUKOB DPACIO3HABATh HEIMOJIAZKU B JJEKTPUUYECKUX CHCTEMax camoJieTa.
VY3Ke CeromHs CICIHMAINCTHI 3aHATH Pa3paboTKOIl TEXHOIOTHI, KOTOPBIC CMOTYT
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AQHAIM3UPOBaTh OMIMOKM CTYAEHTOB, OMpPEAENsITh UX clabble MecTa U IOMOTaTh
ydamuMcst B IpoOJIEMHBIX TeMax.

ABTOHOMHBII TPAHCIIOPT YK€ B Onmkaifimme 15 1eT MokeT cTaTh OOBIYHBIM
apiaeHneM. Ero paspaborumkm mpeanaraloT  OOIIECTBY JOBEPHTh  CBOIO
0e30MMacHOCTh  MCKYCCTBEHHOMY HMHTeIUIeKTy. Ho  ceromHs Kk  MammuHe,
BBIPA0ATHIBAIOIICH CBOM aJITOPUTMBI €CTh HEMAJIO BOIIPOCOB, B TOM WYHCIIE,
9TUYECKOro XapakTepa. Hampumep, 10 cux mop HeT 0TBeTa Ha BOIPOC, KaK JOIKEH
JeicTBoBaTh aBronmwiioT B ciydae JTII u ubd XKU3Hb Ul HEro sBIIETCS
MIPUOPHUTETHOH - Maccakupa B MaIllMHE, WU, HAIIPUMEp, BHE3AITHO BBICKOYHMBIIETO
Ha Jopory nemexoja?

B 2000 romy 3TOT BUJ TpaHCIIOPTA CYILIECTBOBAJ TOJBKO B BUJIC 00PA3IOB B
naboparopusix. Ceiiwac 6ecnmnotHuk oT Google moxer mpoexats mouru 500
TeICAY KM, a Tesla BBITyCKaeT TONyaBTOHOMHBIE MAIIHUHBEI C OOHOBIAEMBIM
MIPOTrpaMMHBIM oOecriedeHreM. B TakoM aBTOMOOWIIE YENOBEK BCE eIme JOJDKCH
OBITH 3a pyJeM, CIEAUTH 3a JOpOroi M OpaTh ympaBieHHe Ha cedsl, eclau ¢
aBTOMAaTUKOM BO3HUKAIOT Hemonaaku. [loka Takad Mopmenb He OTJIaXeHa, a
YeJIOBEK, JOBEPUBIINCH OECHIJIOTHHKY, HEH30CKHO TepseT KOHTPOJIb Haj
curyauueif. Jletom 2016 roma Heuro mOAOOHOE YyXKE TPOU3OLUIO, H
MIOJyaBTOHOMHEIN aBToMoOMIs Tesla moman B mepByr0 aBapHiO CO CMEPTEIHHBIM
HCXOJIOM.

ABTOpBI JmOKNama yBepeHbl, 9To K 2020 Tomy OecHHMIOTHHKH OymyT
UCIIONIb30BATECSL HE TOJIBKO sl MHIMBUAYaJIbHOTO MHEPEIBIXKEHHS, HO M JUIA
MIePEeBO3KH I'PYy30B M pabOTHI CEpBUCOB A0CTaBKU. [I0 MHEHMIO aBTOPOB JOKJIaja,
CO BpPEMEHEM JXKHUTEIIN TOPOJIOB CTAHYT PEeke MOKyHaTh COOCTBEHHBIC aBTOMOOWIIN
u OyIyT CENMThCA AaNbIIe OT pPabOThl. DTO MPUBECT K Pa3BUTHIO HABUTAIIMOHHBIX
YCTPOWCTB M JATYUKOB C PA3IMUHBIMU (YHKLIUSIMU B CPEJICTBAX NMEPEIBHKCHHS.
Vike ceffuac B aMEepUKaHCKHE aBTOMOOMIM BCTpamBaroT 10 70 pasmHuHBIX
JATYNKOB — OHHM IIOMOTAIOT BOAWTEISM IApKOBAThCS, TPEIYNPEKIAIOT 00
00BEKTaxX B CIICTION 30HE U TaK Jaee.

Celiuac B 3TOM OTpaciu HCHOJB3YKOTCS NPUIOKEHHS U YCTPOWCTBA,
KOTOpbIE 00JIEr4aioT JUAarHOCTUKY, CIEAAT 33 COCTOSIHUEM IallMeHTa M IIOMOTaloT
XHUpypraMm NpOBOAUTH OMEPALIUH.

OCHOBHOIl mporpecc MCKYCCTBEHHOTO HMHTEJUIEKTa B OONACTH METUIMHBI
CBA3aH CcO COOpPOM M XpaHEHHEM MAHHBIX. YK€ TIOSBIINCH DSJIEKTPOHHBIE
MeaunuHckue Kaptel (OMK). OHu XpaHAT BClo HHGOPMAIHIO O OOJE3HIX
MalKueHTa ¥ OKa3aHHBIX eMy yciyrax. [Ipoie roBops, uaeT npouecc HaKOIIEHHs
JTaHHBIX.

A pmampliie, CUMTAIOT aBTOPHI JOKJIAJa CUUTAIOT, KOMIIBIOTEPHI HAYJaTCs
CaMOCTOSITeIBHO ~ TPHHUMATh  JKalmoOBl TAIMEHTOB, CTaBUTh JHArHO3 M|
pacmuchiBaTh KapTy JiedeHus. Bpauam ocTaHeTcs TONBKO KOHTPOJIHPOBATh
poriecc.

Vike cefyac CyIIECTBYIOT POOOTHI, KOTOpbIE yMEIOT JenaTh omepaunuu. B
2000 rony xommanusd IIntuitive Surgical BbImycTHIa XUPYprudeckyto cucteMy Da
Vinci, koTopast yMena IpOBOANTH KOPOHAPHOE NIyHTHpoBaHKe. [To3ke ee Hayummn
YAAIATH paK MPOCTATHI.
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Ilo cnoBam Ckas BpI/ICTOJ'IH, PYKOBOAUTEIIA MOPOCKTa, TEXHOJIOIMU
MalIuHHOT'O 06y‘I€HI/IH TIOMOT'YT COIIOCTaBUTH JABa I1IO0Ka3aTEeJid pPa3HbIX yacTei

MJaHeTbl - K IpPUMEpY, CMOJEJIUPOBATh CHUTYyalUl0, KOIJa OJHOBPEMEHHO
yBEIMUaTCAd TEMIEpaTypa M OTBOJA TIPYHTOBBIX BOJ - W IPOAHAIU3HMPOBATh
pesynbTar.

B 2022 ronmy crapryer cmytHukoBas muccust PACE, OGmaromapst KOTOpoii
yUCHBIC MMOJTy4YaT OOJIbIIC JAaHHBIX O (PUTOIUIAHKTOHAX. DTO IACT UM BO3MOXKHOCTh
MPeCKa3bIBaTh BPEAOHOCHOE IIBETEHUE BOJIBI, @ TAKKE MMOMOXKET y3HATh CIIOCO0, ¢
TTOMOIIBIO KOTOPOTO MOKHO YMHOXHUTH HEKOTOPBIE BUJIBI MTOTPEOIISIONINX YIIIEPOT
(PUTOTIIIAaHKTOHOB, YTOOBI IOBJIHATH HA HM3MCHEHHMS KIIMATa.

5. BausiHHe HTPOBOr0 HCKYCCTBEHHOI'0 HHTEJJIEKTA HA 001 ecTBO

WrpoBoif MCKYCCTBEHHBII MHTEIUICKT — 3TO HAOOP MPOTPaMMHBIX METOJHK,
KOTOpBIE HCIONb3YIOTCS B KOMIBIOTEPHBIX HUrpax Uil CO3JaHUS WIUIIO3UHM
UHTENIEKTa B MOBEJECHUU NEPCOHaXKeH, ymnpaBiseMbIX KommbioTepoM. Hrposoii
HH, moMuMO METOJIO0B TPAAUIMOHHOTO HCKYCCTBEHHOTO HHTENJIEKTa, BKJIIOYAET
TaKKe AITOPUTMbI TEOPHH YNIPABICHUS, POOOTOTEXHUKH, KOMIBIOTEPHOH IpadiKH
1 THQOPMATUKH B LIEJIOM.

Ha ncnonezoBannu MU B urpax s penmI OCTaHOBUTCSA MOIpoOHee, Tak KaKk
HMEHHO B 3TOH cdepe s pazpabaTbiBal0 CBOIO INPOTPaMMy C HCKYCCTBEHHBIM
UHTEIJIEKTOM.

VckycCTBeHHBIN HMHTENIEKT MCHONB3yeTCs MOYTH BO BCEX UIpax,
BBIXOJSAIIMX CerofHs. Mrposas MHAYCTpUs SIBIISIETCS ONHOM U3 CaMbIX CTapblX U
pa3BuTHIX cdep ucrmonb3oBanus MU, omHako Mpu 3TOM OCTAETCSI OJTHON M3 CaMBIX
MEPCHEKTUBHBIX TaK KaK MCKYCCTBEHHBII MHTEIUIEKT B UIpaX €Hlé O4eHb JANEK OT
njeana u sBiIsIeTcsl OJHOM N3 OCHOBHBIX IPOOJIEM pa3pabOTUHKOB.

M3HaualbHO KOMIIBIOTEPHBIE MIPbl U UIPOBOM IPOLIECC HAXOAMIUCH B
00JIaCTH HCCIeOBAHUI pa3nuuHbIX y4éHBIX. B 1951 romy, mcmoms3ys Ferranti
Mark I, mepBEIif B MEpe TOCTYITHBIH IS OKYTIKH KOMIIBIOTEp, B MaHYeCcTepcKoM
yauBepcutere Kpucrodep Crprum Hammcan mnporpammy, KOTOpas Hrpajia B
mamky, a Jutpux [IpuHn Hanwcan nporpamMMy Ajist maxmar. OTo ObUIM OJHH U3
MEePBbIX KOMIBIOTEPHBIX MPOrpaMM, Korga-iubo HamucaHHbIX. CuMynsTop
maniex, paspabotanusiii Aprypom CamysneMm B cepeaune 50-x u Hauanme 60-x
TOZIOB, B KOHEYHOM CYETE MOCTUT JOCTATOYHOTO MAacCTEpCTBA, YTOOBI OpOCHTH
BBI30B UEMITHOHY Mupa. PaboTa HaJl KOMIBIOTEPHBIMM IMIAMIKAMH M IIaXMaTaMH
JocTuria KyinbMuHanuu B 1997 rony, koraa komnbetotep Deep Blue Beiurpan mara
o maxMataM y yemnuona mupa ['appu Kacnaposa ¢ Tpetbero pasa.

HexoTtopsle UrpoBbIE HMPOTPAMMHCTBI PAaCCMATPHBAIOT JIFOOYI0 METOIMKY,
KOTOpasi UCIIOJIb3YETCs ISl CO3aHMsl MIUIIO3UM MHTEIJIEKTa, KaK 4acTh UTPOBOTO
NU. OgHako 3TOT B3IUIAA SIBISETCS CHOPHBIM, TaK KaK OH BKIIIOYAeT METOIHUKH,
KOTOpble IMMPOKO HCIOIb3YIOTCS BHe JBHKka wurpooro WM. Hampumep,
HHpOPMAIHsl O TOTCHIHUAIBHBIX OYAyIINX CTOJKHOBEHHUSX SIBISAETCS BaXKHOI
BBOJUMOIl MH(OpManueil B aaropuTMbl, KOTOPbIE MOMOTalT co3/aBaTb OOTOB,
KOTOpBIE OyAyT JOCTATOYHO YMHBIMH JUIS N30€TaHHUS CTOIKHOBEHUI C OOBEKTaMHU.
Ho Te >xe caMble METOIUKH ONpPEAETICHUS CTOIKHOBEHUH SBIIAIOTCS HEOOXOIUMBIM
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U OJIHMM M3 CaMbIX Ba)KHBIX KOMIIOHEHTOB (PM3MYECKOro JBIKKA. TOYHO Tak ke
pe3yIbTaThl HCIBITATEIBHOTO HAaNlpaBJIeHUs B3MMIAAa (B3opa) 6ota (en:Line of sight
(gaming)) OOBIYHO SBISIOTCS BAKHBIMA BBOJHBIMHA JIAHHBIMA B CHCTEMY
NPULENUBaHUsT 00Ta; BMECTE C TEM 3TH JAHHBIC IIMPOKO HCIONB3YIOTCS MPH
peHzpepuHre B rpadudeckoM JBIDKKE. DHUHANBHBIM TPUMEPOM  SABIACTCA
CKPUIITHHT, KOTOPBIII MOXET OBITH yJOOHBIM MHCTPYMEHTOM JUIS BCEX ACIEKTOB
UTPOBOH pa3pabOTKU, OJJHAKO YACTO CUIBHO ACCOLUHUPYETCS ¢ KOHTPOJIUPOBAHUEM
MIOBEJICHUS] HEUTPOBBIX MEPCOHAKEH.

[TypucTsl CUHMTAIOT, YTO BBIPAKCHHWE «HCKYCCTBEHHBIH HWHTEIJICKT» B
TEPMUHE «HUIPOBOH MCKYCCTBEHHBIH HMHTEIUIEKT)» SABISAETCS IPEYyBEIUYEHHEM,
nockonbKy urpooit MM onuceiBaeT He MHTEIUIEKT U MCHONb3YeT HEMHOTHUE W3
HaIpaBICHUN akazeMudeckodl Hayku «VcKycCTBeHHBbIM MHTewIeKT». IIpunumas
BO BHHMAaHUS, YTO «peaypHbIi» M obpamaercs K OTpacisaM caMoO0yJaromuXCs
CHCTEM W TPUHATHH pEIICHHWH, KOTOphIe 0a3MpyIOTCS Ha NPOM3BOJIHHOM BBOJIC
JIaHHBIX, U Ja)ke€ K OKOHYaTeNbHOH wLenu «cuiabHoro» MU, KoTopblil Moxer
paccykaath, urpoBoit MM 4acTo COCTOUT U3 HECKOJIBKUX AIMIUPUIECKUX MPABUI U
IBPUCTHUKH, KOTOPBIX JOCTATOYHO, YTOOBI TPEJOCTABUTh HIPOKY XOPOIIHUH
refiMIuIel, ollyIIeHHs U BIEYATICHUS OT UTPHI.

YBennuenne NoHMMaHMA akagemuueckoro MU paspabotumkamm Wrp
pacTymuii HMHTEpec aKaJeMHUYECKOTO0 cooOIecTBA K KOMIBIOTEPHBIM HIpaM
BBI3BIBAET BOINPOC, HACKONBKO M B Kakoi cTterneHu urposoit MM oriauuaercst ot
kimaccuueckoro. OfHAKO — CYIIECTBEHHBIC PA3IHUUs MEXKAY PA3THUHBIMU
MPUKIATHBIMA O0JIACTAMH HCKYCCTBEHHOTO HHTENJIEKTA O3HAYaloT, YTO UTPOBOH
NN Bcé emé MokeT OBITH PAacCMOTPEH Kak OTAenbHas moxa-orpacis MU, B
JaCTHOCTH, CIIOCOOHOCTb «3aKOHHBIM» O0pa3oM pEIINTh HEKOTOpBIC MPOOIEMBI
WU B urpax yepe3s obOMaH co3naér BakHoe pasnuuue. Hampumep, BbIBeAeHHUE
MO3ULUH HEBUAUMOIO 00BEKTa U3 MPOILIBIX HAOMIOAEHUI MOXKET OBITh TPYIHOH
npobiemoit, korna MW npuMeHEH K poOOTOTEXHUKE, HO B KOMITBIOTEPHBIX HTIpax
HEHWTPOBOH IMEPCOHAX MOXKET IPOCTO MCKATh IMMO3UIINIO B HTPOBOM Trpade (en:Scene
graph). Taxoif oOMaH MOXXET TPHUBECTH K HEPEATHCTHYHOMY IIOBEJICHHUIO H
MOATOMY HE Bcerja skenmaresieH. Ho ero crocoOHOCTB CIyXKHT Ul Pa3IuueHUs
urposoro MU mnpuBoAuT K HOBBIM MpoOIeMaM, TakuM, Kak Korja M Kak
HCTIOJIB30BAaTh OOMaH.

6. IIpouecc coznanus co6crennoro U

W3y4unB TeOpHIO 1O JAaHHOMY BOINpOCY, I TPUCTYIMJI K CO3JaHUIO
COOCTBEHHOI0 MCKYCCTBEHHOTO WHTe/ulekTa. Ha mepBom arame pa3zpaboTku
HEoOX0aMMO OBIJIO BEIOpaTh Hambosiee yAOOHBIE MHCTPYMEHTHI IS AajbHeHIeH
paboTel. Sl M3yYms OCOOCHHOCTH PA3IMYHBIX CIIOCOOOB CO3MAHMSA JBYXMEpPHOMH
urpsl. Hanbosee moaxoasimum 1 yIoOHBIM IUIsI MEHSI OKA3aJICsl UTPOBOM JIBHIKOK
Unity3D. Kox mns urp Ha Unity3D nwmmercst Ha sizbike C# winm JavaScript (ero
Takke HasbiBaroT UnityScript). VI3 HUX mepBblif siBIseTcst 6onee COBPEMEHHBIM,
MIOATOMY CBOIO Pa0OTY 5 BBIIOJHMII HIMEHHO Ha HEM.

Jlnst HanucaHusl Koaa s1 BRIOpan cpeay paspabotku MonoDevelop, kotopas
BXOAWT B CTAaHAAPTHYIO ITOCTaBKYy IBIDKKA Unity, Tak Kak €€ OTIHYNUTEIHHOH
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0COOCHHOCTBIO sIBIIsICTCS HeOonbImoW Bec. B mpormecce paboThl s 3aMeTHI
HEKOTOpbIe OMmIMOKM B 3TOH MporpaMMme, B CBSI3M C 4YeM OHA IIOKa3ajach MHE
HEJOCTATOYHO yMOOHOM IS BBIMONHEHHS Moeil pa®oTel. S pemmi mepeiTh Ha
Microsoft Visual Studio Community 2017, Tak Kak OHa COJSPKHUT OOJIee IHUPOKUIt
(hyHKIMOHAJI, MOIIIHBIC CPEJICTBA IS aHAJIH3a KOoJa M OOMHpHYIo 0a3y IMOJICKa30K,
a Community-Bepcus peIHa3HaYeHa sl O0OYYCHUs, B CBSI3H C YeM JIaHHas cpeia
sBisieTcs 0onee yaoOHOH.

CrenyromuM 3TamoM sI JOJDKEH OBUT PelINTh, Kak MoOsl urpa Oyner
BBITJIAACTH. [IepBBIM JETIOM 51 penIrI HauyaTh MOMCK TMOAXOISIIEeH rpaduKi B CETH
Wuteprer. MHOI0 OBIIO pPaccMOTPEHO MHOTO pa3NWYHBIX BapuaHToB. Jlis
YIPOIICHUS] HANKCAHUS KOJa HMIPOBOC IOJIE JIOJDKHO COCTOSTH M3 KBaJPATHBIX
KJIETOK OJJHAKOBOT'O pa3Mepa, I03TOMY BC€ BapHaHTHI, TJIe TMHUHU Pacloaraiuch
MI0JT HAKJIOHOM MJIM MIMEJH M30THYTYIO (hopMy, ST HE pacCMaTpHUBal.

®oH y U300pKEHWH KpecTHKa W HOJHWKA JOJDKEeH ObUT OBbITh JHOO
NPO3PavYHBIM, JIUOO OJHOTOHHBIM M COBIAJAONIMM C (OHOM HIPOBOTO MOJI,
4YTOOBI €ro He OBUIO 3aMETHO. B CBSI3U € 3THUM s pemrui caeiath (HOH HIPOBOTO
HOJISI U M300pakeHNI KPEeCTHKA M HOJIMKA OeJIoro IBeTa, a IMHUU UTPOBOTO MOJIS U
CHMBOJIBI KPECTHKAa M HOJMKA — 4&pHOro. /Iy perakTHpOBaHHS H300pakeHUN o
HCTIONIB30BaJ rpaduuecKuii pegakrop Paint.

Hanee s mpucTynmuin K co3maHHIo wWHTepdeiica urpel. Ha sTomM osrtame
HEOOXOIMMO OBUIO pa3sMECTHUTh M HACTPOUTh BCE KOMIIOHCHTHI Ha JKpaHE.
WuTepdeiic urpsl COCTOMT U3 CICAYIOMIMX JJICMEHTOB: MCHIO BBIOOpA HIPOBOIO
CUMBOJIa (BKJIIOYAEeT B ceOsl KHOMKU «KPECTHK» U «HOJIMK»), OOKOBasi MaHelb C
KHOTIKOH «HOBAast UTPa» U TEKCTOBBIM ITOJIEM JUIS OTOOPaKCHHS OTHOTO U3 IIECTH
BO3MOXKHBIX COCTOSIHMI WTpBHI: MTpa HE HadaTa, XOJ WIPOKa, XOJI KOMIIBIOTepa,
mobea Wrpoka, HUYbsS W 1obela KOMIBIOTEpAa; WIPOBOC TIOJIE, W300pa)KEeHUs
KpecTUKa W HONIWKA M JHHUHU, 00O3HAYAIOUINE BBIMTPHIINIHBIE KOMOMHAIMM Ha
UTPOBOM TIOJIC.

Crenyromuii 3Tam: CoO3JaHWE AJIEMCHTOB YIPaBICHHUS (CKPHUITOB HWIPHI).
Bech ko cBoeit urpsl s penrist ohopMuTh B Bue ogHoro kiacca Field. TlepBeim
JIeTIOM HEoOXOJMMO OBII0 HAYYHTh KOMITBIOTEpP OTJIABIMBATH HAXKATHs KIIABHIII
MBI HA WIPOBOM IIOJIC, M OIPEHCNATh TOYHBbIC KOOpAWHATHL [l 3TOro W3
MOJYYECHHBIX KOOPAMHAT Kypcopa BBIYUTAIOTCS KOOPAMHATHI JIEBOTO HIYKHETO
yTJ1a, MOJTy9YeHHBIC 3HAUCHHS JENIATCS Ha pa3Mep IO M yMHOXAIOTCS TpU (Tak
KaK II0JIe COCTOMT M3 TPEX KJIETOK B IIMPHHY, a TakKe B BBICOTY), TOCICTHUM
JCHCTBUEM SIBIISIETCSI OKPYTJICHUE IIOJIy4eHHOro 4mcen X U Y 10 OJmKaiiero
MeHbIIero nenoro. Eciu monydeHHbIe KOOPIUHATHI IPUHAUICKAT HHTEpBalLy ot 0
J0 2, clenoBaTeNbHO, HakaTHe IIPOM3ONIUIO Ha HWrpoBoM moie. IIpum 3Tom
HyMepaIsi HAYWHACTCS C HyJIS, CTPOKH HyMEpYIOTCS CHH3Y-BBEpX, a CTOJIOLBI —
ClIeBa-HAIPaBo.

B ciyuae, ecni B JaHHBIIT MOMEHT IMPOUCXOIUT XOJl UTPOKA, U MOTyYCHHAS
KJIeTKa cBOOOJHA, B He¢ IOMeEIIaeTcd CHUMBOJ HIpOKa, 3aTeM IpoBepsieTcs,
BBIUTPAJI JIM UTPOK, M €CIIH HET, TO XOJI MEPEXOaUT K KommbroTtepy. [Ipu atom xox
KOMITBIOTEpA BBITIOJIHACTCS C HEKOTOPOH 3a7ePIKKOH, YTOOB! y HTPOKA OBUIO BpeMs
3aMeTHTh XOJ KoMmmbioTepa. Ha mepBOoM »Tame XOx KOMIBIOTEpa SBILUICS
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ciydaifHbIM, 4TOOBI ObLIa BO3MOXKHOCTb MIPOBEPUTH pabOTy UIPOBOIl MEXAHUKH 10
Hayasa CO3JaHMs UCKYCCTBEHHOTO MHTEJUICKTA, TaK KaK IPH HANHMCAaHUU UTPOBOH
MEXaHWKH MOTJH BO3HHUKHYTH OIIMOKH, M3-3a KOTOPBIX MPHUIETCS TepeeIbIBaTh
4acTh KOJAa MOEro MCKYCCTBEHHOro MHTeluiekTa. ITocne xoma KoMmbloTepa Takke
MIPOBEPSIETCS, HE BBIMTPAIl 1M KOMIIBIOTEP. B ciiydae ecnm Urpok Mim KOMIBIOTED
BBIUTPBIBACT, MO0 Ha WTPOBOM II0JIE HE OCTAaeTCs CBOOOMHBIX KIETOK, Hrpa
3aBepIIAETCS.

JUis xpaHeHHs HHPOPMAIMM O TEKYILIEM COJCpP)KaHHM KIETOK HIPOBOTO
TOJISL HCHOJIB3YEeTCsl MAaTPHIIA.

Marpuna - 3TO MaTeMaTHYeCKHi OOBEKT, 3aluChiBaeMbIi B BHIE
IPAMOYTOJIbHOI TaONUIBI AJIEMEHTOB KOJbLA MM TONsA (HampuMep, LElbIX,
JICHCTBUTENBHBIX WM KOMIUIEKCHBIX 4YHCEN), KOTOopas MpeicTaBiseT coOoit
COBOKYITHOCTh CTPOK M CTOJOIIOB, Ha MEPECEYCHHMH KOTOPBIX HAXOAATCS €&
sneMeHThl.  KoiandecTBo CTpPOK M CTONOIOB 3alacT pa3Mep Marpuipl. XOTs
UCTOPUYECKH PACCMATPUBAIUCH, HAIIPUMED, TPEYTOJIbHBIE MATPUIIBI, B HACTOSILIEE
BpEMsI FTOBOPST UCKJIIOUUTENBHO O MAaTPHLAX MPSIMOYTOIBHOM (POPMBI, TaK Kak OHU
SIBIISIFOTCS HanOouiee yA00HBIMH U OOIIHMU.

Kaxmas kjeTka WIrpoBOTO TONS MOXET OBbITh B CICAYIOIUX Tpex
COCTOSHHSIX: KJIeTKa IyCTa, B HEW HaXOMUTCA CHMBOJI KPECTHKAa WM CHMBOJ
HOJIMKA.

Kaxp1it pa3 npu Hayase HOBOM UIPhl yIANAIOTCS BCE DIIEMEHTBI, KOTOPHIE B
JTAaHHBIH MOMEHT HAXOAATCS Ha HIPOBOM TMoNe (KPECTUKH, HOJMKH, JIUHHU
BBIMTPBIIIHBIX KOMOWHANNIT), BBIKIIOUAIOTCS KHONKH BBIOOpAa UTPOBOTO CHMBOIIA,
OYMINAeTCs MATPHUIlA KJIETOK MTPOBOTO TIOJIS, M 3aTE€M B HEE 3alMCHIBAIOTCS BCE
XoAbl. 3HAyeHWs, XpaHAIIMECs B MAaTpHIle, HCHOIAB3YIOTCS Ui IOHCKa
BBIUTPBILIHBIX KOMOMHALMI W KpOME TOro JUIsl BHIYMCIIEHHUs Hanboiee yJoO0HOro
XO/a ATl UCKYCCTBEHHOTO MHTEIUIEKTA.

JUia ompeneneHns BRIUTPHINIA UTPOKA MIIH KOMIIBIOTEPA CO3MAaETCs CIHCOK,
B KOTOPBI COXPAHSIIOTCS HOMEpa BCEX BBIUTPHIIIHBIX KOMOWHAIIMA B JTaHHBIHA
MoMeHT. Ecimm »rmeMeHTHl HIKHEH CTPOKHM COOTBETCTBYIOT IIPOBEPSIEMOMY
CHMBOJy, B CIIUCOK JOOABIJISICTCSI YMCIO HOJb, CPEAHEH CTPOKE COOTBETCTBYET
YHCIIO OJIH, BEPXHEH CTPOKE — JIBa, JICBOMY CTOJIOIY — TPH, CPEAHEMY CTOJIOLY —
4eThIpe, MPAaBOMY CTOJOLy — MATh, AMATOHATM MAYIIEH U3 JIEBOTO HIDKHETO B
IIPaBbII BEPXHUM yroJl — LECTh, U3 JIEBOI'O BEPXHETO B MPaBblii HIXKHUN — CEMb.
Jnst xpaHeHnst MH(POPMALMKM O BBIMTPBHIIHBIX KOMOMHAIMAX $I BBIOpall TakKylo
CTPYKTYPY, KaK CIIMCOK, TaK Kak JIJaHHbIC B HEE MOXKHO JIUHAMHYECKH 100aBIISTS,
He U3MEHsA yke XpaHamuxcsa. Ecau mocne npoBepky B CIHUCKE OKa3bIBAETCS XOTS
OBI OTHO YHCII0, TPOBEPSEMBIH HTPOK MTOOSANI.

Ecmm wrpox miam KOMIBIOTEp IOOEAWI, BCE BBIUTPHIIIHBIC KOMOWHAITHH
3a4EPKUBAIOTCS. DTO NMPOUCXOJUT CIECAYIOIMM 00pa30M: BCE JMHUM M3HAYAIBHO
XpaHsATCs B MaccuBe (9TO CIHCOK JaHHBIX OJHOTO TUMA (UKCHPOBAHHOTO
pa3smepa),  HM300pakCHMs,  COOTBETCTBYIOIIME  HOMEpaM  BBIMIPBIIIHBIX
KOMOMHAIUH, W3BIEKAIOTCS M3 HTON0 MacCHBa U OKpAIIUBAIOTCA B IBET
noGeuTens (3eNEHBIHN U1 UTPOKa U KPACHBIH JJIS KOMITBIOTEPA).
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7. Padora U

Bbeuto nBa BapmaHTa CO3IaHUSI HCKYCCTBEHHOTO WHTEIUIEKTa: 3apaHee
MPOIUCATh BBITOJHBIE XOJNBI IS KaKIOW KOMOWHANWHW, JHOO TPEOCTaBUTH
BBIYHMCICHUS KOMITbIOTEpY. Tak Kak KOJMYeCTBO KOMOWHAIMH C Y4ETOM HX
BO3MOXXHBIX ITOBOPOTOB OOJNBIIE CTa JUIA KaXXJOTO CHMBOJIA, Ooiee yIOOHBIM
oKaszaJicsi BTOpOii croco0.

IIpuHuMn paboThl MOEro MCKYCCTBEHHOIO MHTEIUIEKTa JOCTATOYHO MPOCT.
KoMmmproTep meITaeTcst caenaTh XOJA MO OdYepend BO Bce CBOOOIHBIC KIIETKH
MaTpHUIBI M U1 KaXJIOTO XOJa BBIYHCISETCS ero Bec (IIaHCHl HA TOOeIy |
MOpa)K€HUE KOMIIbIoTepa). BblunciaeHne Beca BBINOJHACTCS  aHAJIOTMYHBIM
00pa3oM: eciid BBIMTPBIIIHBIM WM NPOUTPBIIIHBIM SIBJISETCS TEKYIIMH XOJ, TO
Ha4YHUCISAETCS OJHO OYKO MOOeIbl WK MOpakeHus. B MpOTUBHOM ciydyae BeC Xoza
— 3TO CyMMa BECOB BCE€X BO3MOXHBIX JaJbHEHIIMX XOAOB, MPHU ATOM KaxKIbIH
CJIeIYIOIIMI XOJ] OLIEHNBAETCS MEHBIIIUM KOJIM4ecTBOM 04koB. [locie Beruucienus
BCE Beca COPTUPYIOTCS [0 BO3PACTAHUIO LIaHca Ha nopakeHnue. Ecin oka3biBaeTcs
HECKOJIBKO XOZI0B ¢ MUHUMAJIbHBIM IIAHCOM MOPAXKEHHUs, CPEIU HUX BBIOMpAETCS
X0/l ¢ HAaHOOIBIIAM IIIAHCOM ITOOEIBI.

Brruncnenne Beca xoja M3HAYaJIbHO OBLIO COBEpIICHHO ApyruM. llepBas
BEPCHS BBHITJISIIIENA CIECAYIONMM 00pa3oM: BEC X0J1a ONPEeISICS OJIHUM YUCIIOM,
SBJLTFOIIMMCS. Pa3HOCTHIO KOJMYECTBA ITO0EH M MOPAKSHUH MPH BCEX BO3MOIKHBIX
JMATBHEUIIAX Pa3BUTHIX COOBITHHA. [Ipy 3TOM KOMIIBIOTEp CTPEMHJICS BHIOpaTh
X0, B KOTOPOM JaHHasi Pa3HOCTb SIBIISIETCS HAWOOJIbLICH, B pe3yibTaTe 4Yero,
3a4acTyl0, HE MOT 3aMETUTh HEOOIbII0E KOJTUUECTBO MPOUTPHIIIHBIX KOMOMHAIUI
B OMmmKaimmx xojax. DTO CBS3aHO C TE€M, YTO BBIYMCICHHE HAKAILTHBAIOTCS Kak
CHEXHBI KOM: €CIM B JaHHBI MOMEHT CBOOOIHO N KIETOK, TO ITOCIE XOAa B
nr00yr U3 HUX octaéres (n — 1) BO3MOXHBIX XOIOB, TO €CTh €CIH UIS ITOOCIBI
HEOOXOJMMO 3allOIHUTh BCE KJIETKM WIPOBOTO TMOJIA, TO IIAHCHI Ha MOOexy
OIICHUBAIOTCS YUCIIOM, OJIM3KKM K (n!), a OJHO €IUHCTBEHHOE MOPAKEHUE MOXKET
HACTYIIUTh B ONVKAWINMA XOJI WIPOKa ¥ CYIIECTBEHHO Ha pPe3yJbTaThl
BBIYMCIICHUH HE MOBIIHSET.

Takoe mOBEJEHMI HMCKYCCTBEHHOI'O MHTEJIEKTa MEHS HE YCTPOWIIO,
MO3TOMY OBLT CO3JIaH HOBBII CIIOCOO BBIYKMCIICHHUS BECa X0J1a, COCTOSIIECTO U3 IBYX
YUCeNl: KOJIMYECTBO MOOEeA M TMOpaXXeHHH BO BCEX BO3MOXKHBIX JalbHEHIINX
KoMOMHAIUAX. [IpUOPUTETHBIM TPH STOM SIBISIETCS HAUMEHbIEe KOJIHMYECTBO
MPOUTPEIIIHEIX cuTyannii. Ho 3ToT cmoco0® Tarxke nanmexk oT wuaeama. Ecim
TPOUTPBIIIHEIX KOMOWHAIMA Malo, HO OHM HaxOZATCS B OJIMDKAHIIUX XOmaax,
KOMITBIOTED, 3a4aCTy10, CYMTAT TAKOH X0/ HanboJee BHITOIHBIM.

Tak BO3HMKIJIA MBICIIb O TOM, YTO Ka)KJbIM CIEAYIOLUUN X0A JOJIKEH J1aBaTh
MEHbBILIE OYKOB, 4Y€M TeKyluid. B TakoM ciydae HCKIIOUEHHE MOpPaKEHUH,
BO3MOXXHBIX B OJIMDKaHIINX XOJaX CTAHOBHUTCS 00jee MPHUOPHUTETHBIM, YeM ITOHCK
MPOUTPBIIIHBIX KOMOMHALMHA B JajbHEHIIEM, W MOJHOCTBIO HCKIIOYAETCS
BEPOSATHOCTh MOPAXKEHUS] UCKYCCTBEHHOI'O MHTEIJIEKTa, UIPAIOLIET0 HAa CTOPOHE
KoMmmbloTepa. JleHcTBUTENbHO, JaibHEHIIME OSKCHEPUMEHTHl IOKa3alu, 4To
0OBITPaTh TAaKOW MCKYCCTBEHHBIM MHTEIJIEKT MPEACTABISIETCS HEBO3MOKHBIM, YET0
sI U XOTEJI IOCTHYb.
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3akiaouenue

Bompoc 06 HCKyCCTBCHHOM MHTEJUICKTE OCTaBaJICS AKTyaJbHBIM C JAaBHETO
BpeMeHH. B HeM 1 B Hale BpeMst 0CTalI0Ch MHOTO HEM3YYEHHOT0, OHAKO MHOTHE
cepsl IeSITeNBHOCTH CTPEMATCS K IEePEeXOoy Ha MCKYCCTBEHHBIH WHTEIUICKT JIIS
YCOBEPIIICHCTBOBAHNS KaueCTBA M KOJIMIECTBA PaOOTHI.

Cy1iecTByeT MHOXECTBO INOJXOAO0B €ro M3y4YeHMs, KaxJIbli M3 KOTOPBIX
XOPOUI [T0-CBOEMY M KaXKJblii 4€JIOBEK MOXKET BBIOPATh TOT, KOTOPBINA yI00€H eMy.

[Tormpo6oBas co3math Mozpens VMM, MOXHO cka3aTh, YTO 3TO Oe3yCIOBHO
mporpeccuBHas cepa NeATeTBHOCTH, KOoTopas B OyxmymieM OyneT pa3BHBATHCA
TOJIBKO CHIJIBHEE M 3aTPOHET Bce OoibIne cdep Hamel u3HA. Beckope MBI yBUANM
Bce Ooublliee €ro NPHUMEHCHHE B MEAUIMHE, TPAHCIOPTE, TOCCIyXOe,
00pa3oBaHNU, UTPOBON HHIYCTPUH U HE TOJIBKO.

B nmampHeWmmM mpoekT moTpedyercst Oonee TiyOOKOoe W3ydYCHHE ATOH
ctepor IT, 9TOOBI COBepIICHCTBOBATh Aake coOcTBeHHBIH MU, co3maHHBIN B
paMKax TaHHOW pabOTHI.
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