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PUCKMU, BOBMOXHOCTHU, HEPCIIEKTHUBBI

Bacuna E. B., lynnuxk M. I. UcKycCTBEHHbIl HHTEIEKT B
Au3aiiHe: PHCKH, BO3MOJKHOCTH, MEPCNEeKTHBBI. B cTaThe aHa-
JIM3UPYIOTCS HOBBIC BO3MOXXHOCTH B IIPOCKTHOII cpepe, KOTopbIe
[IPEAOCTABISICT TEXHUYECKUH Mporpecc B BUAC HU(POBBIX
TEXHOJIOTHH, a TaKXKe paccMaTPUBAIOTCS BO3MOXKHBIE PUCKH,
BO3HHUKAIOLIIE HA [Ty TH PA3BUTHS HOBBIX HH()OPMAI[OHHBIX TEX-
HOJIOTHii IPUMEHHUTEIBHO K chepe au3aitHa. JInHaMuKa pa3BUTHS
MCKYCCTBEHHOTO MHTEIUICKTa POXKIACT PsiJT aKTyaJIbHBIX BOIPOCOB
0 npoecCHOHAIBHOM AeITENIBHOCTH AU3aiiHepa, a IMEHHO MO-
THBALMH TBOPYECTBA, CTCIICHH BOBJICUCHHOCTH €T0 B IPOCKTHBIN
HpOLIeCcC ¥ B KOHEYHOM MTOTE OTBETCTBEHHOCTH. B myOmkammu
OblTa cae/laHa MOMBITKA BBISIBUTH M [IPOAHAIH3UPOBATH MPOLIEC
B3aMMOJICHCTBHUS YEIOBEKA U MCKYCCTBEHHOTO HHTEIUICKTA B
aCIEKTEe 3THYECKUX HOPM, HEOOXOMMBIX B MPOCKTHOH KyJIbTY-
pe, UCCIIe0BATENbCKOI paboTe U peaslbHOM AM3aifH-TIPaKTHKE.
IpoBeneHHsIif 0030p U aHANIN3 IPOTHO30B CIEIHAIICTOB JAIOT
BO3MOXHOCTb Ooiee TIIyOOKOTO OCMBICICHHS U IOHUMAaHUs
MEePCIEKTHUB TAIBHEHIIETO Pa3sBUTHS IPOCKTHON ACSTEIBHOCTH.
KiroueBblie ci10Ba: au3aiiH, TEXHONOTHs, UCKYCCTBEHHBIH MH-
TEJUIEKT, HPOCKTHAS ACATEIBHOCTb.

Bacina O. B., Ayanix M. I'. IlITyynnii inTejexT y au3aiini:
PU3HKH, MOKJIMBOCTI, IEPCIEKTHBU. Y CTATTi aHANI3yIOThCS
HOBI MOXKJIMBOCTI B IPOEKTHIH cepi, sIKi Halae TEXHIYHUIT TPo-
rpec y BUNIsiAL HU(POBUX TEXHOIOTIH, @ TAKOXK PO3MIISAAIOTHCS
MOJKIIMBI PU3MKH, M0 BUHUKAIOTh HA IUISIXY PO3BUTKY HOBHX
iH(hopManiifHUX TEXHOJOTIH CTOCOBHO chepu nu3aiiHy. JuHamika
PO3BHTKY LITYYHOTO IHTEJICKTY HOPOUKYE PSIL AKTYAJIbHHUX IINTaHb
o100 npodeciiiHoi MisNIbHOCTI An3aiiHepa, a caMe MOTHBAIIl
HOro TBOPYOCTI, CTYIEHS 3aJIy4eHHs /O IMPOEKTHOIO IMPOIECy
i B KIHIIEBOMY MiJICYMKY BiJmoBinanpHOCTI. Y myOmikarnii Oymna
3pobieHa cipoba BUSBUTH i IPOaHAaIi3yBaTH B3a€MOIIIO TIOJHHH
1 IITYYHOTO iHTENEKTY B aCMEKTi ETUYHUX HOPM, HEOOXITHHX Y
MIPOEKTHIN KyIbTYpi, JOCTIIHULBKIA poOOTI 1 peanbHiil qu3aiH-
npaktyi. [IpoBenennii omisi i a3 mporHo3iB (axiBIliB 1al0Th
MOKJIMBICTB OLTBII NTHOOKOTrO OCMHUCIICHHS 1 pO3yMiHHS IEPCIeK-
THB MOJAJIBIIOT0 PO3BUTKY MPOCKTHOI AisSUIBHOCTI.

Ku11040Bi ci10Ba: 1n3aiiH, TEXHOJIOTIS, INTYYHUI IHTEIIEKT, IIPO-
€KTHA JisUTbHICTB.

Vasina H., Dudnik M. Artificial intelligence in design: risks,
opportunities and perspectives.

Background. The changes that the third industrial revolution
brings are based on information technology. Computer systems
have penetrated into all spheres of human activity, and are the
foundation of a new economy. Intellectual development plays a
crucial role, but not in the creation of the final product.

New realities create new demands in the field of design. So we can
talk about developing information paradigm, in which architecture,
design, and art are integrated. Parametric architecture (it is also
interactive, generative, digital, etc.) can serve as an example of
one of the fragments of motley picture of modern material world,
where design objects begin to acquire qualitatively different char-
acteristics that were not previously typical for them.

Parametric technologies allow us to reduce time costs significantly
for the recalculation of a huge array of computations at various
design stages. It is clearly reflected in the design concepts of Ma-
koto Say Watanabe, E. Hyman, Z. Hadid, and others, which are
based on similar ideas. These concepts are based on the principle
of interactive design at present time, variability of scenarios,
depending on rapidly changing conditions. It should be noted
that in this case the program allows you to enter any criteria and
requirements of the person, giving out possible optimal options.
So, the program (system) is self-developing and presupposes the
possibility of autonomous development, as well as work without
participation and interference of the person.

The development of highly intelligent programs determines the
promotion and implementation of accompanying computing
processes in industrial, graphic and media design, where complex
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computational geometry of such design methods as scripts (Mel-
script or Rhino-script), parametric modeling, and so on are used.
In a design that is synthetic in nature, mathematical constructions
of fractal images that the computer program converts into images
of 2D and 3D objects are of particular interest. It is due to the
fact that fractals possess the property of self-similarity, that is,
uniformity in different measurement scales.

The presence of a person in this process is minimal. As a result,
very interesting, harmonious and mathematically verified images
are obtained. The role of the person is to control and evaluate.
The person just has to choose the option he/she likes. The further
application of 3D technologies opens up new possibilities, the
principle of structure and consistency acquires a new expanded
semantic sense and content.

The next question arises, whether the role of the person in this
case is significant, and whether its control is necessary at every
stage of the project process. With the development of artificial
intelligence, psychological anxiety is growing because of adapt-
ing difficulties to new conditions. But also questions about the
place of the designer in design process and the extent of his/her
involvement in this process.

The situation that this problem is becoming acute is evidenced
by the fact that dozens of well-known scientists, investors and
entrepreneurs whose activity, one way or another, is connected
with the development of artificial intelligence, signed an open letter
expressing concern about the influence of artificial intelligence on
labor market and even on the prospect of survival of all mankind.
Astrophysicist Stephen Hawking and founder of Tesla and SpaceX
Ilon Mask, Nobel laureate and professor of physics MIT Frank
Wilchek, executive director of the Institute for Machine Intelligence
(MIRI) Luc Muhlhauser, as well as many experts from major IT
companies: Google, Microsoft and IBM, as well as entrepreneurs
who founded Vicarious and DeepMind, specializing in the develop-
ment of Al systems are among the signatories of this document.
Among the representatives of the sphere of cognitive sciences,
which include the field of artificial intelligence, there are many
people who are also concerned about their vision of the future.
We can say that artificial intelligence is a reality that evolves
with great speed. Nowadays, we can observe a partial fusion of
human and machine intelligence in the form of implanting chips,
artificial organs interacting with neural system, which completely
erases the boundaries between living and artificial nature. Ilon
Mask offers the idea of a neurointerface of information output to
protect a person. It is a symbiosis between the human mind and
the computing power of the machine.

Objectives. To analyze new opportunities, prospects and risk
factors in the project area, which are due to the development of
technology, to investigate the strengths and weaknesses of artificial
intelligence in design space and predict the role of the designer
in the context of accelerating technological progress of the third
industrial revolution.

Results.

« The advantage of artificial intelligence is the speed and quality
of information processing. The superiority of human intellect is
in creativity and ability to empathy. New technologies allow us
to expand the horizons of design, get a lot of interesting formal
solutions, but the guiding role must belong to a person. Thanks to
the person the design gets an emotional component, because arti-
ficial intelligence does not have empathy and reflection capability.
« The speed of increasing intelligent systems (programs) capac-
ity and related capabilities has led to a tendency to search for the
complete automation and autonomy of such systems. Today it is
a real risk of human control loss over artificial intelligence. The
solution of this problem lies in the moral, ethical and legal field
of the entire international community.

Keywords: design, technology, artificial intelligence, project
activity.
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Il Ta HOBaUll Y BULWIN apXITEKTYPHO-XYAOXHIN OCBITI

Tpaguu

IMocTranoBKa NMpodjeMbl. Mup MEeHSETCS, U B
YCIIOBHSIX BCE YCKOPSIOIICTOCS HAYYHO-TEXHUYEC-
KOTO MPOrpecca BOSHUKAOT HOBbIC BO3MOXHOCTH, a
C HIMH — W HOBEIC PUCKU. TpEThsl MPOMBIIUICHHAS
PEBOIONHS TUKTYET CO3MaHWE HOBOM IapaIurMbI
MupoycTpoiictBa. MHpopmanus crana nudpo-
BOH, M cpelncTBa pabOThl C HEH MepeMeNIaroTcs B
BUPTYalbHBIA MUDP. BO3MOKHOCTH HCIIONB30BAHUS
HCKYCCTBCHHOTO MHTEJUICKTa (CaMOpPa3BHBAOIIMX-
CsS CHUCTEM) IMO3BOJISIOT PEIIaTh ITUPOKUUA KPYT
MIPOEKTHBIX 3a]1a9, HO TAKXKE CTaBST U PSIII BOIIPOCOB,
CBSI3aHHBIX C OTPENICNICHHBIMU PUCKaMH, O KOTOPBIX
TOBOPAT CrieruacThL. Hackompko cepbesHbI 3TH omta-
CCHHMSI, 1 KAKOBO BIUSHUE IIU(DPOBBIX TEXHOIOTHIT B
Mupe au3aitHa? MoXeT JI1 UCKY CCTBEHHbIA HHTENIEKT
3aMEHUTH TBOPYECTBO Iu3aiiHepa? MoxeT Jiu 4emno-
BEUCCKHUI HHTEIUIEKT KOHKYPHUPOBATH C MAIIITHHBIM ?
W xakoBa MOTHBAITUS Pa3BUTHS TBOPYECKHUX CIIOCO-
OHOCTEH B CBETE OTKPBHIBITUXCS BO3MOKHOCTEN? DTH
BOIIPOCHI pACCMATPUBAIOTCS B JJAHHOM CTaThe.

Cas13b paboThI ¢ HAYYHBIMH U MPaKTHYeC-
KHMH 3a7a4amMu. VcciieoBaHue oCymecTBIsAETCS
B paMKax BBITIOJIHCHHS HAayYHBIX HCCIIEIOBaHUN
kadenps «J{nzaitay» XJIAJIM 1 nMeeT mpsiMoe OTHO-
nIeHue K Teme: «MopdoreHeTHIecKue KOHIICTIITIH B
MPOMBIIIUICHHOM JM3aliHE U APXUTEKTYPE: IOTUMOpP-
(hU3M MHCTPYMEHTApHS B IPOCKTHBIX MPOIECCaX).

AHaJIN3 MOCJIeIHNX UCCIIe0BAHUI 1 my0an-
kanuii. OTHOCHUTENBHO JTaHHOW TEMBI PaCCMOTPEH
psa paboT, KacarmuXcs TaK WIA WHaYe MPOOIeMbI
MEePCIEeKTUB JalIbHEHIIero pa3BUTUs qu3ailHa U
BHEJIPCHUSI HOBEHIINX TEXHOJIOTHUH, B YaCTHOCTH
HUCKYCCTBEHHOTO WHTEJUICKTa U CaMOpPa3BHBAIO-
IIMXCS CUCTEM. B OlleHKe HACTOSINCH CHTyalluu B
MPOEKTHOHN KYJIBTYpe M MPOU3BOACTBEHHOH cdepe
0COOEHHO TICHHBIMU BUAATCS PabOTHI C TIPOTHOCTH-
YeCKUMH JaHHBIMH YUCHBIX PAa3IHYHBIX OTpacIie.

[Mutep Tuns B cBoeit cTatbe «Kowuer Oyayrie-
TO», CPAaBHHBAsI Pa3BUTHEC PA3IMYHBIX OTpAciCH co
chepoit nHPOPMAIIMOHHBIX TEXHOJIOTHH, OTMEYAET,
YTO MOCTIENHSASA MPAKTUIECKH 3aHAIa HE3aBUCHUMOE
TIOJIO’KEHHUE H PE3KO KOHTPACTHPYET C TOBCEMECTHOM
perieccueii. ABTOp HaeT CHTyallMu CIIEIYIOUIYIO
oneHKy: «®DakTryeckas YKOHOMUYECCKas HE3aBU-
CUMOCTBH MHpa KOMIIBIOTEPOB OT BCET'O OCTAIHHOTO
MOPOXKIAET OOJIBIIEC BOMPOCOB, YEM OTBETOB, JIUIIH
HaMeKas Ha TO CTpaHHOe OymyIiee, K KOTOpOMY MO-
TYT MIPUBECTH COBPEMEHHBIE TCHIESHITUI [6].

B kxuure «CunrynsapHocts Ommusko» P. Kypi-
BEIJI IPOTHO3UPYET CKOPOCTh PA3BUTHS TEXHOIOTH
W aHAJM3UPYET KaK IO3UTHUBHBIC SBICHUS, TaK W
OITaCHOCTH, MOJAOOHKIC TEM, O KOTOPBIX TOBOPHII €IS
DWHINTEWH. A IMEHHO, HEBO3MOXXHOCTD B OyIyIIieM
KOHTPOJISI UCKYCCTBEHHOTO WHTEJUIEKTAa U B MTOTE
rubens yenoBedecTna [5].

[Ipobnembl aganTanyy K HOBOMY TEXHOJO-
THYCCKOMY OYIYyIIIEMy PacCMaTPUBAIOTCS B KHUTAX
«1ok 6ynymero» u « Tperbs BonHa» D. Toddiepa,
Tae aBTop mumeT ciexyromiee: «CMOTYT JIH JIOIN
MIPUCTIOCOOUTHCSI KO BCE 0OJIee YCHITUBAIOIIEMYCS
NIaBJICHUIO COOBITHH, 3HAHWH, HAyKH, TEXHHUKH,

pasnuaHoro poxa wHGopMmaruu? He mpuBenet iau
9TO K CEPbE3HBIM COI[MATBHBIM U IICUXOJIOTHYECKUM
MoCNIEACTBUAM?» A TakXke 3a7aeTcs BOIPOCOM O
mpobieMe 4eIoBeYecTBa — «KaK COXPAHUTH IICH-
HOCTHO-TICHXOJIOTHIECKOE AP0 KyIsTypeI?» [7; 8].

Bricka3BIBalOT CBOM OMAacEHHS B CBS3H C
9KCHOHEHITHAEHBIM POCTOM TEXHOJOTHH MHOTHE
yuenble. Cpeau HUX Takue Joau kak Winon Mack,
Crusen Xokunr, CtuB Bosnsik, AmHoH UaeH, Huk
Boctpom u ap. AMHOH MaeH kak pyKOBOIUTENb
MIPOEKTA, eI KOTOPOTO — aHAJIN3 ITOTEHINAIBHOTO
pazpyumrensHoro Bo3aeicteua MU, numer cneny-
romiee: «Ecnn He 03a00THTHCS BOPOCaMU KOHTPOJIIS
WU yxe Ha CerofHSIIHEM 3TaIle Pa3BUTHSL, TO 3aBTpa
MOJKET MPOCTO He HacTynuTh» [Llut. mo: 1].

WHTepec BBI3BIBAIOT pabOTHI, KAaCAMOIIHUECS
KOTHUTUBHBIX HayK, TakuX aBTOpOB Kak T. UepHu-
TOBCKasi, KOTOpasi CTaBUT BOIIPOC O TOM, HACKOJIBKO
HCKYCCTBEHHBIN HHTEIUIEKT aJeKBATEeH 10 OTHOIIIE-
HUIO K YEIOBEYCCKOMY M 10 KaKHM Ka4e€CTBEHHBIM
KPUTEPUSIM 00 3TOM MOXKHO cyauTb [11].

U3 obmiero umcna crareit, Apyrux myOmuKaui
U TIp. OTHOCAIIUXCA K MpoOieMaTnKke HOBEHIINX
HMHTEJUIEKTYaIBHBIX Pa3paboToOK MOXHO C Ompese-
JIEHHOCTBIO CKa3arb, uTo MU cnenyet BocpuHUMATh
KaK JAaHHOCTb YK€ CIIYYHUBIIYIOCS U HCOTHEMIIEMYO
oT 11000 chepbl YeIOBEUSCKON NEeITeIIBHOCTH.
ToBoputk 0 HeoOxomumocTu MU HeT cMbicia, oHa
oueBHIHA. Bee ycnnus crienuanucToB HapaBIeHb
Ha TO, 9YTOOBI B3aUMOCBS3b CAMOPa3BUBAIOIINXCS
cucreM (TIporpamMM) ¢ 4eJIOBEKOM He Oblia paspy-
LIMTENBHA JIJIS TOCIICHETO.

CrnenyeT OTMETHTh, YTO BO MHOTHX ITyOJIH-
KalMsAX aBTOPHI JAIOT XapaKTePHUCTHUKY cdepe
MHPOPMAIIMOHHBIX TEXHOJOTHH C SIBHBIM MPe0o-
JalaHueM KPUTHIECKOH MO3UIINA M 3Ta TEHACHITU
B ITOCJIETHEE BpEMsI BCe Hallle TPOSBISIETCS B cepe
M3aiHa.

Lens cTaThbm — TIpPOAHATU3UPOBATH HOBBIC
BO3MOXKHOCTH, TICPCIICKTUBBI B (PAKTOPHI PUCKA B
MIPOEKTHON cdepe, KOTOphIe O0YCIOBIEHBI pa3BH-
THEM TeXHONOTuii. McciienoBaTh CHIIbHBIE U CTa0bIe
CTOPOHBI HCKYyCCTBEHHOTO MHTEIIIEKTA B IPOCTPAH-
CTBE TU3aiiHa U CIIPOTHO3UPOBATH POJIb IU3aliHEpa B
YCIIOBUSIX YCKOPSIIOLIETOCS] TEXHUUECKOTO Iporpecca
TpEeThel MPOMBINUICHHON PEBOJIOIIHH.

H3a0keHHe OCHOBHOIO MaTepHaJja Hc-
cje0BaHusA. B ocHOBE U3MEHEHMUI, KOTOPBIE HE-
CeT TPeThsl MHAYCTPHUAIbHAS PEBOIIONHS, JIe)KAT
HHQOpPMAIHOHHBIC TEXHONOTHH. KOMITBIOTEpHEIE
CHCTEMBI MMPOHUKIH BO BCE CPephl YeIOBEUYEC-
KOU JeATEIbHOCTH W SABISIOTCA (pyHIaMEHTOM
HOBOM SKOHOMHKH IIOTOMY, YTO OOIBITYIO YaCTh
CTOMMOCTH COCTABIISIET HHTEJUIEKTyaJbHAs pa3-
paboTka, a HE CO3TaHHEe KOHEYHOTO MPOAYKTA.
B nmaHHO# cuUTyanuu 4eNOBEK 3HAYHTCIBHO
ycTymaeT KOMIOBIOTEPY, HOCKOJIBKY €ro WH-
TEJUICKT CIHIIKOM MEIJICHHBIH MO CPaBHCHHUIO
C HCKYCCTBEHHBIM aHajoroMm. MHbopmamnus,
OKpy)Karmias 4eIoBeKa, NpeoOpa3oBhIBaCTCA
B H(GpOBYI0 GOPMY, U HHCTPYMEHTHI pabOTHI C



HEH TakXe MepexonsT B MPOCTPAHCTBO UG PHI
U BUPTYaJdbHBIA MUP.

HoBble peannu co3aaioT HOBBIE 3alPOCHI U B
ctepe nuzariHa. Tak, MOXKHO TOBOPHUTBH O pa3BHBa-
foteicst THPOPMAITMOHHOM MapaurMe, B KOTOPYIO
HWHTETPUPOBAHBI apXUTEKTypa, TN3aifH, HCKYCCTBO.
[Mapamerpudeckas apXxuTeKTypa (OHA k€ WHTEpaK-
TUBHAs, TCHEPATUBHAS, JUTUTATBHAS U T. JI.) MO-
KET CIY)KUTh MPUMEPOM OTHOTO 3 (hparMeHTOB
MECTPON KapTUHBI COBPEMECHHOTO MAaTEPUATBHOTO
MHpa, TJIe TU3aiH-00bEKTHl HAYNHAIOT TPHOOpETATh
Ka4eCTBEHHO MHBIE XapaKTEPUCTHKH, paHee He pH-
cymue uM. B Tako#t cutyanuu ObIBaeT CII0XKHO 1aTh
OIpEICIICHUE TOMY WJIA HHOMY SIBIICHHIO, TOHSTHIO,
MIPOLIECCY, U JIOTHYHBIM BUIATCS TOUCK HAIPABIICHUS
HE B 00JIACTH CTWJISL, 2 B METOAOJIOTHHU TPOCKTUPO-
BaHMS, MPEJIJIOKEHHON B apXUTEKTYpE U AU3aliHE.

[TapameTprdecKkre TEXHOJIOTHH IMO3BOISIOT
CyIIECTBEHHO COKPAaTUTh BpPEMEHHBIE 3aTpaThl Ha
mepecyeT OrpOMHOT0 MacCHBa BBIYMCICHHIN Ha
pa3IMuHBIX 3Tanax npoektupoBanus. K mpumepy,
smoner; Makoto Ceit Batanabe npemioxuin KoH-
LENIHI0 PEOPTaHU3aNH aPXUTEKTYPHl U IU3aiiHa
roposa, 0003HaYMB €€ KaK TEOPHIO «IIPOPACTAHH
3EPHBIIIKAY, «KOPHEBOW CHCTEMBI, TAK HA3IBACMBIX
«TOPOJIOB UHAYKIIMW, TIC B OCHOBE JICXKHUT IPUHITUTT
WHTEPAKTUBHOTO MPOCKTUPOBAHUS B HACTOSIICM
BPEMCHH, BAPHATUBHOCTH CIICHAPUCB B 3aBUCHMOCTHU
OT OBICTPO MeHsrommxcs ycnoBuid. Cienyer 3ame-
TUTH, YTO B TaHHOM CITydae IporpaMMa MO3BOJISIET
BHOCHUTB JTIOOBIE KPUTEPUN U TPEOOBAHUS YEIIOBEKA,
BBIJIaBasi BO3MOXKHBIC ONITUMAIILHBIC BAPHAHTHI, TIPU
9TOM IIporpamMma (CHCTEMa) — CaMOPa3BUBAIOLIASICS
U TPEI0JIaraeT BO3SMOKHOCTh aBTOHOMHOTO pa3BH-
THSA, & TAKXKe paboTy yxke 03 ydacTHs U BMEIIaTelb-
CTBa U3BHE YenoBeka [ 14].

Takoif ke TPUHIUIT «Pa3BETBICHUS JICKUT B
OCHOBE MIPOCKTHOM pa3pabotku (acama «mmepust
Taysp» B MockBa-Cutu. B 31011 cBs3u O. XaiimaH,
apXUTEKTOpP, COOCHOBaredb nmpoekra «Touka BeT-
BIICHUSD», YTBEPIKIIACT CIACAYIOIIEE: «. .. TapaMeTpu-
YEeCKHUE TEXHOIOTHH ¥ HHCTPYMEHTAPHH MTO3BOIHIII
nepebpars 20-30 pa3HbIX BapHaHTOB pabOTHI C
sTrMH pacaramu. Hu omHUM qpyruM cioco6om 3To
OBLI0 OBl HEBO3MOXKHO caenarby [10].

Pa3BuTHEe BBICOKOMHTEIICKTYaIbHBIX MPO-
rpaMM OIpeAeNsieT MPOABHKEHNE M BHEIPCHHE
COTYTCTBYIOIINX BBIYHCIUTEIBHBIX MPOI[ECCOB B
MIPOMEBIIUIEHHOM, TpadUeCcKOM, MeHaIu3aiHe, Tae
MIPUMCHSICTCS CII0)KHAS BBIYUCITUTEIILHAS TEOMETPHS,
TaKUX METOOB Ju3aiiHa Kak ckpuntel (Mel-script
win Rhino-script), mapamerpuyeckoe MOJeINpo-
BaHUE U T. II.

C. BepryHoB B 3TOH CBSI3W MHIIET CIEAYIO-
mee: «Jlms mpoMbIIIIeHHOro Au3aiiHepa, sBJIs-
IOLIETOCS] HEOTHEMIIEMOI 4acThI0 COBPEMEHHBIX
MPOU3BOJUTEIBHBIX CUJI, HAMOONBIINI UHTEpEC
JIOJKHBI MIPECTABIATh TPEXMEPHBIC CHUCTEMEI,
OCHOBaHHBIE Ha 00bEMHOM MoJenupoBanuu (solid
modeling), mpeacrapisronmwe co00i pa3HOBUAHOCTH
TPEXMEPHOTO MOJEIUPOBAHUS, KOTOPas TPUMEHS-

#

ercst B CAIIP. Tonpko paboTa MpOMBIIIIIEHHOTO JTU-
3aiiHepa B napamerpuueckux CAD/CAM-cucremax
MIO3BOJIMT IPOEKTUPOBATH HA YPOBHE COBPEMEHHBIX
TpeOOBaHMUIl MPOMBILIIIEHHOTO ITPOU3BOACTBA [3].

B ngu3aiine, KoTOpbIil 110 CBOEM MPUPOJIE CHUH-
TETH4YeH, 0COOBI HHTEPEC MPEACTABISIIOT MaTeMa-
THYECKHUE TIOCTPOSHUS (PAKTATBLHBIX N300pKCHHH,
KOTOpbIE KOMIIBIOTEpHAsI IIporpamma Ipeodpasyer
B 00pa3bl KaK IBYXMEPHBIX, TaK U TPEXMEPHBIX
00BEKTOB, ITOCKOJIbKY (ppakTanbl 001aqaroT CBOM-
CTBOM CaMoIomoOus, TO €CTh OJHOPOJHOCTH B
Pa3IUYHBIX MIKaNIax u3MepeHus [9].

Maiika XaHcMmaiiep, apXUTEKTOp U MPO-
TPaMMHUCT, HCCIIEIyeT UCIOIb30BaHNE AITOPHUTMOB
Y BBIYMCIICHUH /IS CO3JaHMsI CIIOKHOM apXHUTEKTyp-
HOHM (pOpMBI ¢ OECKOHEUHBIM KOJIMYECTBOM JeTalleH,
KOTOpBIE HEBO3MOXXHO HAapHCOBATh BPYUYHYIO, HO
MOYKHO ITOCTPOUTE. [IpuMepoM Takoit popMbI MOKHO
Ha3Barhb (parMeHT « PpakransHOro Kyibray (“Fractal
Cult”) — ycraHOBKH, COCTOSIIECH M3 IBYX THUIIOB
CTPYKTYp, OPUEHTHPOBAHHBIX HA CO3AaHKE CKYNBITYP
st mocetutenedt gecruanst Burning Man B 2013
ronay B mycthiHe bk Pok (trar Heama, CIIIA).

MoHO cka3arb, 4To Oyiaromaps HallICHHOMY
aJTOPUTMY TOCTPOCHUSA MPUPOAHBIX (OPM ITarl
CJIOKHOU TIOMCKOBOW pabOTHI IIOJIHOCTBIO aBTOMATH-
3UpYETCsl, COKPAIIAIOTCSI BpeMEHHBIE H MOPaJIbHBIC
3aTparThl, ¥ B 3TOM €CTb MOJIOKHUTEIBHBIH MOMEHT.

[TepBBIe TpEMEPH CaMOMOIOOHBEIX MHO-
JKECTB ¢ HEOOBIYHBIMH CBOMCTBAMH IOSIBIUINCH B
XIX Beke B pe3ysbTare M3YYEHHS HEMPEPBIBHBIX
HenudpepeHnupyeMblx GpyHKIUN (Hanmpumep,
¢ynkuus bonpnano, ¢pyuknus Beitepmrpacca,
MHOkecTBO KanTopa). [Ipu aHanmm3e cooTHOLIEHUS
MAIIMHHOTO U YEJIOBEYECKOTO TBOPEHHUS B KaUCCTBE
OJTHOTO U3 IPUMEPOB, MOXXHO CPaBHHUTH (PparMeHT
kaptuabl XVII Beka «JIBa My>KYMHBI Ha MOCTHKE
yepe3 pyuei» BaH [olieHa U creHepUpPOBaHHOE
(pakTadbHBIM AITOPUTMOM OOJIAKO, MPU 3TOM 00-
Hapy KMBaeTCsl BIICUATIISIONIEE COBITA/ICHHE.

[IpucyrcTBHEe YemoBeka B TaKOM IpoIec-
Cce MHUHHMAJIHO, IIPU 3TOM TOJYy4YaloTcs BECbMa
WHTEPECHBIE TapMOHUYHBIE U, YTO WHTEPECHO,
MareMaTH4eCKH BbIBEpEeHHbIE M300paxeHus. Poib
4yeJI0BEeKa COCTOUT B KOHTPOJIE U olieHKe. EMy TonbKko
0CTaeTCs BBIOPATh MOHPABUBINUICS BapuaHT. [laib-
Helimee mpuMeHeHne 3D-TeXHONIOTUH OTKPBIBAET
HOBBIC BO3MOXHOCTH, HIPHUHIUI CTPYKTYPHl H
CHCTEMHOCTH 00OpeTaeT HOBOE pacCIIMPEHHOE
CMBICJIOBOE 3ByYaHHE U HAIlOJHEHUE.

Bo3zHukaeT ouepe1HOM BOIPOC O TOM, HACKOJIb-
KO POJIb YEJIOBEKA B JIAHHOM ClTy4yae CylIecCTBeHHA U
HEOOXOIMM JIF €TO KOHTPOITb Ha K&K 0¥ CTaIiH IIPo-
extHoro mporecca. C pa3BUTHEM HCKYCCTBEHHOTO
MHTEJUIEKTa BO3PACTaeT HE TOJBKO IICHXOJIOTHYEC-
KOe OECIIOKOMCTBO M3-3a CIIOKHOCTEH aJanTanuy K
HOBBIM yCJIOBHSIM, HO M BOIIPOCHI O MECTE AM3aifHepa
B IIPOEKTHOM ITPOIIECCE U O CTETIEHN BOBICYEHHOCTH
YyelIoBeKa B ATOT IpoLecc.

O TOM, HACKOJIBKO 3Ta TpodieMa CTaHOBHTCS
OCTPOM, CBHIETENBCTBYET TOT (haKT, UTO ACCATKH

-

-

Il Ta HOBaUll Yy BULIN apPXITEKTYPHO-XYAO0XHIN OCBITI

Tpaouy

XapkiB 2017




Bunyck 1/2017

Il Ta HOBaUll Y BULWIN apXITEKTYPHO-XYAOXHIN OCBITI

Tpaguu

M3BECTHBIX YUCHBIX, HHBECTOPOB U IIPEITPUHIMATE-
JICH, eI TENBHOCTh KOTOPBIX TaK MU UHAYE CBA3aHA
¢ pa3pabOTKOW MCKYCCTBEHHOTO WHTEJUIEKTA, ITOM-
MUCANI OTKPBITOE MUCHMO, B KOTOPOM BBIPAYKAIOT
00EeCIIOKOCHHOCTh BIMSIHAEM HCKYCCTBCHHOTO WH-
TEJJICKTa Ha PHIHOK TPYZa U JaXe Ha MEPCHEKTUBY
BBDKHBAEMOCTH BCETO desioBedecTBa. CIenaIncThl
032004YCHBI OTCYTCTBUEM JIOJDKHOTO KOHTPOIIS HaT
paszsutrieM WM u HEOOXOMMMOCTHIO BCEIEIIOTO
HCCIIEAOBAaHUS BO3BMOXHOCTEH M ONTHMAIBHOTO
ucnonb3oBanus MU st Toro, 4To0bl « MUHUMH3U-
POBaTh PHCKH, CTOSIIUE TIEPE]] YSIOBEUECTBOMY 1
CTHUMYJIHPOBATh MCCIIEIOBAHUS C «ONTHMHUCTHYEC-
KHUM BUJIcHUEM Oymyiero» [12].

Cpenn MOINHMCABIINX JAaHHBINA JOKYMEHT —
actpodusuk CtuBeH XOKHHT U OCHOBATEIh KOM-
nanun Tesla n SpaceX Wion Mack, HoOeneBckuit
naypear u npodeccop ¢puzuku MIT @psnk Busaek,
HCHOJHUTENbHBIN aupekrop MHCTUTYTa Hccie-
noBanuit MamuHHOro uHtemnekra (MIRI) Jlok
Mionbxay3ep, MHOTHE CIIELUAIINCTBI U3 KpYIHBIX [ T-
xommanuit: Google, Microsoft u IBM, a Taxoke npen-
MPUHUMATEIN, OCHOBABIIINE KOMITAHUH Vicarious u
DeepMind, crenmanusupyromuecs: Ha pa3padoTke
cuctem NN

CtuBeH XOKHUHTI MpeaiiaraetT pemarb 3TH
BO3MOXKHBIE TIPOOJTIEMBI CISAYIOIMINM IIyTeM: 3aMeNl-
JUTH TIporiece pa3padoTku MU u mepekmounThCs Ha
pa3paboTKy He «KYHHUBEPCAILHOTOY, & Y3KOCHEeUUAIU-
3UPOBANHO20 TICKY CCTBEHHOTO Pa3yMa, KOTOPBIA CMO-
KT pelaTh JIUIIb KpaitHe OrpaHMYEeHHBIN KpyT 3a1a4.

[o3unuio 0 TOM, YTO UCKYCCTBECHHBIN MHTEI-
JIEKT MOYKET IPEICTABIATE ONTACHOCTB IS 9EIOBEKa,
pasnenser 1 Huk Boctpom, mpodeccop Orchopa-
CKOI'0 YHUBEPCUTETA, KOTOPBIA M3BECTECH CBOMMHU
paboramu 00 aHTPONMHOM MpUHIUNE. J[aHHBII
crnenmannucT curTaeT, uto MU momomien K Toi To4-
Ke, 32 KOTOPOH MOCJENYET €ro HECOBMECTUMOCTD C
geoBekoM [ 1; 2].

MHorue npeacTaBuTeIH chepbl KOTHUTHBHBIX
HayK, BKITFOYAFOIISH B ce0s1 00J1aCTh HCKYCCTBCHHOTO
MHTEIUIEKTa, TaK)Ke BBIPaXaroT 00ECIIOKOEHHOCTH
TeM, KakuM UM Bugurcs Oymymiee. T. UepHuTOB-
CKasl 10 ATOMY IOBOAY TOBOpHUT ciieaytoiiee: «Ha-
Jek/1a Ha TO, YTO KOTHUTHBHBIE XapaKTEPUCTHKHU
HUCKYCCTBEHHBIX CHCTEM NPHUOIU3ATCS K YPOBHIO
YEIIOBEUCCKHX U JIaXKe MPEB30MIYT UX, HEOPAB-
JIaHHO pacTeT. IIpyu 3TOM OTHOCHTENBFHO Majio 00-
CYXXIIaeTCs BOIPOC O TOM, KaKoe IMEHHO OOIIeHNE C
AHTPOITOMOP(HBIMU CUCTEMaMU MBI OyIeM CUHTATh
a/IeKBaTHBIM, Y€T0 MBI OT 3TOTO JkJIeM? DTO BEI3BIBAET
HENBIA PAJ BOIPOCOB, HE TONBKO HAYYHBIX, HO H
9K3UCTEHUUANbHBIX U dTHYeCKUX» [11].

MoXHO CKa3aTb, YTO UCKYCCTBEHHBIN MHTEI-
JIEKT — 3TO PeaNbHOCTb, KOTOPAs SBOIIOIHOHUPYET
¢ OoutbIION ckopocThio. Ha cerogHsninmii 1eHb yxe
MIPOMCXOIUT YaCTHYHOE CpAIUBaHHE HMHTEIIEKTOB
YeJoBeKa M MAIlMHBI B BH/C BXKHUBIICHUS UYHUIIOB,
HUCKYCCTBCHHBIX OPraHOB, B3aMMOJICHCTBYIOIIUX
C HEMPOHHON CHCTEMOM, YTO IMOJTHOCTHIO CTHPAET
TPaHULIBI MEX Y )KUBOW M UCKY CCTBEHHOM IIPUPOIIOH.
U «9100BI HE OCTABUTE OyITyIIIEee 32 KOMIIBEOTEPAMIY,

WNnon Mack mpemiaraer uieio HelpouHTepderica

BBIBOZIa MH(pOpManyM, cBoeoOpa3HOro cumMonosa

MEXIy pa3yMOM Yel0OBEKa M BBIYUCIHTEIbHBIMH

MOIITHOCTSIMU MamuHbI [13].

ITo pe3ynbratam pabOTHl OYEBHIHO, YTO MHE-

HUS YUCHBIX CXOXH B OCO3HAHWU HEOOXOTMMOCTH

koHTpoJs pazButua WU, a takxe orpaHuyeHui

HCTIOJIb30BaHMs Y3KOCTICIIHATM3UPOBAHHOTO MAIITHH-

HOTO pazyma. ONTHMaTbHBIM BUANUTCS HCIIOIB30Ba-

HHUE poOOTOB-ITOMOIITHIKOB, BEJh «YEJIOBEKA ENIAeT

YeJIOBEKOM ropasjio 0oJiee CII0)KHOE KOTHHTHBHOE

MIPOCTPAHCTBO, BKIIFOYAIOMIEE MCKYCCTBO M IyXO-

BHYTO XHU3HB» [11].

BbIBOIBI 3 TAHHOTO MCCIEOBAHUS:

* PemieHre MpoeKTHBIX 3ajad B JU3aWHE JICKHUT
CEeTOIHS JaJeKOo 3a MpeeslaMHu paMoK Tu3aifHa u
BUJIUTCS B TCCHOM CBS3U C IPYTHMU HATIPABJICHU-
ssMH c(epbl HHPOPMAITMOHHBIX, KOTHUTHBHBIX,
OMOIIOTHYECKUX HAyK, OOBEIMHEHHBIX B €ANHOE
TPaHCIUCIUIUIMHAPHOE TPOCTPAHCTBO.

* MckycCTBEHHBI MHTEIJIEKT, aBTOMaTU3UPYS
MpoIeccHl, obierdas ¥ ONTUMHU3HUPYSI MHOTHE
9Tambl pabOThI, TEM HE MCHEE HE CIIOCOOCH 3a-
MEHHUTH TBOPYECKOTO Hadaja YeJOBEKa, XOTS
SIBIISIETCS MOIIHBIM CTHUMYJISAITOPOM TBOPYECKOH
MOTHUBAIIUH YeJIOBeKa. VICKyCCTBCHHBIN HHTEIUICKT
YCHIIMBAET NOTSHIINAI YeJIOBEKa, HECS MTOKA JIHIITh
HHCTPYMEHTAIBHYIO (DYHKIIHIO.

¢ [TpeumyIIecTBO UCKYCCTBEHHOTO MHTCIUICKTa —
CKOPOCTh M KauecTBO 00pabOTKM WH(POPMAIINH.
[IpeBoCcX0ACTBO YEIOBEUECKOTO WHTEIUICKTa — B
TBOPYECTBE M CIIOCOOHOCTH K dMmnartuu. Hoseie
TEXHOJIOTUH TTO3BOIISTIOT PACIIIMPUTH TOPA30OHTHI IH-
3aliHa, TOTyYUTh MAacCy HHTEPECHBIX (DOPMAaTBHBIX
PEIICHUIA, OTHAKO PYKOBOISIIAS POIIb TOIKHA ITPH-
HaJUIeKaTh YeJI0BEKyY, Oarofapst KOTopoMy AU3aiH
prOOpeTaeT IMOIMHOHANBHYIO COCTaBIISIONIYIO,
MTOCKOJIbKY MCKYCCTBEHHBII HHTEIJICKT HE 001ajaetT
CITOCOOHOCTBIO K OMIIATHH, a TAKKE K peIISKCHH.

* CKOpPOCTh YBEIHYEHHUS MOIIHOCTEH
HHTEJJICKTYalbHBIX CUCTEM (HpOTpamMM) U
CBSI3aHHBIX C 3TUM, BO3MOXKHOCTEH 00yCIIOBHMIIA
TEH/ICHINIO K MTOWCKY IMOJHOM aBTOMATH3aIud 1
aBTOHOMHOCTH TaKHX CHUCTEM, YTO MPEJCTABISICT
Ha CErOHSIIHAKN JIEeHb PealbHbI PUCK MOTEpPHU
KOHTPOJIS YeJIOBeKa HaJl NCKyCCTBEHHBIM MHTEN-
JieKToM. Perienue 3Toi mpoOIeMBbI JIGKUT B OJIE
MOPAaTbHO-3THYECKON M MPaBOBOM CQephl BCETO
MeXTyHapOHOTO COO0IIecTBa.

IlepcnexkTHBBI JaJbHEHIINX Pa3bICKAHHI

B aHHOM HampaBJieHUH. MHOTOYHCICHHEIE

BOTIPOCHI, KOTOPBIE BO3HUKAIOT CEroMHS MpPU H3Y-

YECHWH BHENPCHUS B MPOCKTHYK cepy HCKyC-

CTBEHHOTO MHTEJUIEKTa, TPpEOyIOT OoJiee TTyOoKoTo

OCMBICJICHUS] HE TOJBKO CaMOW AM3alHEPCKOU

MPAKTHKHA KaK TaKOBOW, HO U B KOHTEKCTE IJIO-

6aTBFHOTO TPAHCANUCITUILUTMHAPHOTO TPOCTPAHCTBA.

ACTIEKT JOJNH y4acTHs YelIOBeKa B MPOCKTHOM

MPOIIECCEe OCTAETCS OJHUM K3 HAHOOJIEe CIOKHBIX

1 MHTEPECHBIX B M3y4eHUH. COOTHOIICHNE IPEUMY-

IIECTB U IPHOPUTETOB YEIOBEUECKUX KOTHUTHBHBIX

BO3MOXKHOCTEU C MCKYCCTBCHHBIM WHTEIUICKTOM —



OlHA W3 aKTyaJlbHEWIIMX B OJvOKaiiiee Bpems
npobaeM. B 3To# CBsI3u BUIUTCS 1IETIECO00Pa3HBIM
JanbHenIIee NCCIIeI0BaHKEe B TJAaHHOM HallpaBJICHUH.
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