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Po3ruisiHyTo 3MicT Ta OCHOBHY NpP00JeMATHKY AHIJIOMOBHOI MoHOrpadii HiMeunbkoro HaykoBusi il (inocoda,
npesusieHTa €Bponeiicbkoi akajaemii HayK Ta MHCTENTB, 3aCHOBHHKA MIOHXEHCHKOr0 IEHTPY TEXHOJIOTIH y CycHmiJIbCTBi
(MCTS), nouecnoro mpodecopa MIOHXEHCHKOr0 TEXHIYHOro yHiBepcuTeTy, npodecopa (axyibTery MaTeMaTHKH i
npupoaununx Hayk TroGinrencrkoro ynipepcurery Kiayca Maiinnepa. ABTOp 0XOILTIOE KOJIO MpoOieM, fKi MoB’si3aHi 3
icTopi€ro cTaHOBJIEHHS! Ta PO3BUTKY IITYYHOI'0 iHTEJIEKTY, IPUYHHAMHU HErOTOBHOCTI CyCIIiIbCTBA 10 iHTerpauii MalmH B
couiyMm, B3a€MO3B’A3KY IITYYHOI'O iHTEJEKTY 3 WiHHICHHMM YCTAHOBKAMM JIIOJMHH, NMPO00JeMaMH eTHKHM Ta 0e3leKH, a
TaKOK THM, L0 Y€KA€ JIOACTBO B Maiil0yTHbOMY. OHi€I0 3 KJIIOYOBHX NMPO0/ieM, AKY BUCBIT/IIOE€ aBTOP, € CHiBBiAHOLIEHHS
ITYYHOr0 iHTEJNEeKTY Ta eTHKHM BiINOBiJaJbHOCTI, a Tako 3a0e3NedyeHHs OCOOMCTHX NpaB i cB0O0OX JIIOAWHH TPH
AKTHBHOMY PO3IIMPEHHi cdep BIVIMBY IITYYHOIO iHTEJIEKTY.

KiouoBi cioBa: Knayc Maiinyep, wmyynuii inmenekm, npocpamyeanisl, HEUPOHHI Mepedici, C8I00MICb, CYCNiibCmao,
pobom.

EVOLUTION OF ARTIFICIAL INTELLIGENCE ON THE BACKGROUND
OF THE PROGRESS IN COMPUTER SCIENCES AND ENGINEERING
(Review of the Monograph: Mainzer, K. (2020). Artificial Intelligence —
When Do Machines Take Over? Berlin, Heidelberg: Springer)

Maksym Staskiv
Lviv Polytechnic National University
ORCID ID: 0000-0001-9612-163X
maksym.staskiv.knm.2019@Ipnu.ua

The review examines the content and main problems of the English-language monograph of the German
scientist and philosopher, President of the European Academy of Sciences and Arts, founder of the Munich Center for
Social Technologies (MCTS), Honorary Professor of the Technical University of Munich, Professor of Mathematics and
Natural Sciences at the Univercity of Tibingen Klaus Mainzer. The author covers a range of issues related to the
history of the formation and development of artificial intelligence, the reasons for society’s unwillingness to integrate
machines into society, the relationship of artificial intelligence with human values, ethics and security, and what awaits
humanity in the future. One of the key issues in the book is the relationship between artificial intelligence and the ethics
of responsibility, as well as ensuring personal rights and freedoms while actively expanding the sphere of influence of
artificial intelligence.
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Yumaio HayKOBUX Mpallb MPO IITYYHHH IHTEIEKT
(ILT) posrasmatoTh Horo Juime Kpi3b By3bKOCIICHiaIbHY
CydacHy mpoOlieMaTHKy. 3 HalHOBILINX, 3HOBY K TaKH
3aKOpAOHHUX BHJaHb, 00 YKpaiHOMOBHHX Mpalb Ha IO
TeMy (DaKTHYHO HEMAa€e, MOXKEMO JUIS TIPUKJIaLy Ha3BaTh
taki: K. I'enninr «IrpoBuii 4elHKep IITY4HOrO iHTE-
JeKTy: SIK mTy4dHHi iHTeNeKT TpaHchOpMye Hall CBIT»
[Henning 2021], C. Txxeddapec «Bipryanbuuii gepxas-
HUHA ciyxOoBelb: IITYYHHH IHTENEKT Ta poboTa Ha
nepenosiiy [Jeffares 2021], A. Ecnosito, M. ®aynuec-
Canyii, ®. Mopabiro, E. Ilacepo «IIporpec y ramysi
LITYYHOTO 1HTEJIEKTY Ta HeHMpoHHHMX cuctem» [Esposito,
Faundez-Zanuy, Morabito, Pasero 2021], C. ®onr, H.
Heit, k. Yaki «llITydHu# 1HTENEKT Mia 4Yac crHajaxy
koponasipycy” [Fong, Dey, Chaki 2021]. IIpore
ICHYIOTP ITpal, L0 JAIOTh 3MOTY 3a3UPHYTH B MUHYJIE
Ta ocarHyrn posurok Il B ycix ioro acmekrax,
BKJIFOYHO 3 (1I0COPCHKHM, CBITOINISIHUM. Takoro mpa-
neto € kHwkka K. MaiiHnepa, skuii MUHYIIOrO pOKy CTaB
npe3usieHToM €Bporeiicbkol akaaemii HayK 1 MUCTEITB.
BiH € aBTOpOM HU3KM HAayKOBUX IMyOJiKalliid, ane 3apa3s
foro yBara 3ocepe/keHa Ha MOJIOJIaHHI «CIIMUX 30H» Y
MAaIIMHHOMY HaBYaHHI.

Ha #ioro mymky, mo0 mmupiie BUKOPHCTOBYBATH
Il sk cepBicHy cucTeMy, MOTPIOHO BHMAaratd BiJ
JIM3aliHy TEXHOJIOTiT BpaXyBaHHs COLIabHUX, EKOJIOT1Y-
HHX, €THYHHX Ta 3aKOHOJABYMX ACIIEKTiB.

Kuura Himeupkoro ¢inocopa i Byenoro K.
Maiinuepa € SCKpaBUM HPUKIAJOM CHHTE3Y TIIHOOKOTO
aHamizy mpodiem I, icropii pozutky Il Ta BH3Ha-
YEeHHs cydacHoro crany III.

[pans HIMENBKOrOo BUYEHOTO € MIXKIUCIIUILTI-
HapHUM JIOCHI/DKEHHSIM, B SIKiii MOJaHO Oarato mpu-
KJaniB, (axTiB, a TAKOXK, MOMPHU BEJIHKY KUIBKICTH Pi3-
HOMAaHITHOTO MaTepiany Ta iHdopmaiiii, BOHa € JIOriYHO
MIOCTIIOBHOIO Ta OXOIUIIOE IIMPOKE KOJO THTaHb, BiJ
ictopii BuaukHeHHs LI 10 mMpoGmem cTBOpeHHS cymep-
IHTETIeKTY 1 THUTaHHSAM BiOIOBITATFHOCTI 32 BUKOPHC-
TaHHSI CYYaCHHX TEXHOJOTIH Tmepen JIOACTBOM. Yci
IBAHAAIATH PO3ALITIB JOCHTiKeHHs? 00’ eHaHi TOITy-
KOM BIINOBiAI HAa TpPU OCHOBHI mHTaHHI: «[L]o make
LII?y, «Ax cnpuamu esomoyii LII?» 1 «Hu moxciusa
inmezpayis mawiun 8 cycnitbecmeo?y. Po3risiHEMO, SK
BimmoBifgae Ha mi mutanHsa K. MaitHrep.

2 Ocp Ha3Bu nux po3aidis: 1. Berym: mo take HII?; 2.
Koporka icropis III; 3. Jloriyne MwuCIeHHS cTae aBTO-
MatuuHnM; 4. Cuctemu cTaroTh ekcriepramu; 5. Komm’rorepu
HABYAIOTHCS TOBOPHUTH; 6. ANTOPUTMH CHMYJIIOIOTH €BOJIOILT;
7. HefipoHHI Mepexi CUMYTIOIOTh Mi3ku; 8. PoOoTu craroTh
comianpauMy; 9. [HGPACTPyKTypH CTAIOTh IHTENEKTYaIbHUMU;
10. Bing mnpupomHoro i mTy4Horo iHrenekry no Cymep-
intenekry?; 11. Hackinpku Gesmeunum € III?; 12. III Ta
BI/IOBIJAIbHICTD.
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Bignosine Ha mutanHsa «IlJo make LLII?» MoxHa
TOTJTMOJIOBAaTH YW HE 3 KO)KHUM HACTYIHHM PO3JILIOM
miei mpami, MpoTre OCHOBHY iH(GOpPMAIil0 TOJaHO B
MepIux ABOX. SIK JOKa3 LOro, OCTaTHHO 3aIMTYBaTH
K. Maiinuepa: «Cucrema Ha3UBa€ThCS PO3YMHOIO, KOJIU
BOHa 3/laTHAa BHpINIyBaTH 3aJadi HE3aISKHO Ta
edexktuBHO. CTYyMiHb PO3YMHOCTI 3aJI€KUTH BiJI CTYNEHS
ABTOHOMHOCTI CHCTEMH, CTYIICHS CKJIAJHOCTI MPOOIeMH
Ta CTyNeHs eeKTUBHOCTI IPOLEIypH BUPIIEHHS Mpo0-
nemi» [Mainzer 2020:3].

Jami, BiJ TpeThOro J0 ChOMOIO PO3JLTY pO3-
KpHUBA€EThCSl MUTaHHA « Kk cnpuamu esomoyii LII?y. Y
X PO3JJIaX CTPYKTYPOBAHO BUCBITJIEHO XPOHOJIOTIIO
PO3BUTKY PO3YMHHX CHCTEM, a TaKOX PO3TIISTHYTO €BO-
JIOIiMHI mpuHIWu Ta aiaroputMu. K.  Maitanep
3a3Havae, 110 OCHOBHUM YHMHHUKOM CIIPUSTHHSI €BOJIOLT
€ TorMOJIeHe JIOCIIPKEHHST MO3KY JIFOJIMHH, 30KpeMa 3a
JIOTIOMOTr o0 HelipoOionorii. MojepHizalisi crapux Ta
po3poOKa HOBHMX TEXHOJOTIH TaKOX BiTIirparOTh Bax-
nuBY ponb. Hanpukiaza, mTydHi HEWpOHHI Mepexi, sKi
BUKOPUCTOBYIOThCSl Y npoekTyBanHi cucrem I, mo0y-
JIOBaHi 3a 3pa3KOM THUX, IO € Y HAIIOMY MO3KY.

Knacudikauis poOOTiB Ta 0OCOOIMBOCTI IXHBOT
iHTerpauii B CyCIUIBCTBO IOJIaHa 3 BOCHMOI'O IO OJIHU-
HaIUSATHA po3ain BKIOYHO. OKpiM caMuX MalllMH, Ta-
KOX MOBHThCS PO PO3yMHI 1HYPACTPYKTYPH, CYCIIIIBHY
eTUKY Ta pobieMu Oe3neku. « Yu moocnusa inmespayis
Mawun 8 cycninscmeo? » — K. MaliHiiep BBaXkae, 110 Tak.
OpHak, Ha WOro AYMKY, MOTPIOHO OKJIACTH YHUMAJO
3yCHIIb, 100 MiArOTYBATH JIFOACTBO JIO TaKol iHTerpariii.
JronvHa HaJEXUTh O COLIaJBLHUX ICTOT, TOXK 3aMiHa
3BHYHOTO IMEPCOHANy Ha PoOOTIB MaTHME MOraHi Hac-
nigku. KpiMm 1poro, BapTo IOCHIIUTH Te, SIK BILUTMBAIOTh
TEXHOJIOTIT Ha JIIOAUHY. SIKIO PO3TJISIHYTH 3BUYHUI YiKe
cMapTdOH, TO BHHUKHE [OUCKYCiHHE THTaHHI: MU
PO3BUBAa€EMOCS 3 HUM 4YH, HABIIAKH, IErPaIyeMo?

OcraHHIl pO3AiN MACYMOBYE yce 3rajiaHe paHi-
nie, a TaKOXK BUCHOBOK aBTopa crocoBHO III. Ilepm 3a
BCe, BEJIHKI MOKJIMBOCTI — II€ BEJIMKA BIAIIOBIIAIBHICTD.
VY cBiti, B AkoMy zoci TpuBaioTh BiitHm, LI — me
moTyxHa 30pos. He Moxna pomyctutw, mo0 BOHa
BUKOPHCTOBYBaliacs Ui MAacoOBOTO 3HHUILICHHS JIIOICH.
ABTOp HAaroJomrye, M0 «IHUTaHHA ETHYHOI BiAIOBI-
JATBHOCTI TIOBMHHE OyTH BKJIIOUYEHHUM Y caMi JIOCIi-
JDKEHHS, TaK CcaMo, SIK €THYHI Ta COLIalbHI IMUTaHHS
MalOTh BPaXOBYBAaTUCS TPH OCTIKEHHI Ta pO3pOoOIl
TeXHOIOrii. TUIBKH Tak MOKHA JOCSITTHA CTaAJIMX TEXHO-
Joriii mpoektyBanus»|[Mainzer 2020: 277].

106 moka3atu npornec po3sutky LI Bix Haiinpu-
MITHBHIIIOTO i O TOro, MIO YEeKaTUME HAC y MaOyT-
HeoMy, K. MaliHniep mponoHye Cno4arky MOIISHYTH Ha
TEXHOJIOTIIO 31 CTOPOHH 3BHYAHHOTO KOPHCTYBadya.
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3BicHO, croroui IIII € moBcroaM: YW TO T'OJIOC MOMIid-
HUKa B Tene(oHi, 10 Haraaye HaM IIpO 3alIaHOBaHI
3yCTpidi, Y TO aBTOMJIOT B eJeKTpokapi. ICHYIOTBH
HaBITh Il pO3yMHI iHQPACTPYKTYpH, MpOTE Y IUIMHI
KHUTTS JIIOJHA HE 3aMHUCIIOETHCS HAJA THM, SK BOHH
(YHKI[IOHYIOTb.

CroromHi He3HaHHS 0a30BHX MOHATH 31 chepu
Hayk nipo LI me He € TakuM KPUTHYHHUM, ajie 3 4acoM
HeBu3HaueHicTh y cdepi LI tinpku 3pocratume. 3 me-
TOI0 yCYHEHHs Takux nporanus K. MaiiHiep BinnoBigae
Ha ¢(ynnamentanpHe mutaHHs: «lllo Take [Ty4ynwmii
Inrenexr?». Ha #ioro nymky, nedininis, mo LI nume
CHUMYJIAIS «ITIOACPKOr0 MHCIeHHS Ta aii» [Mainzer
2020:2] HEeKOpeKTHa, OCKIJIBKH IIi aCleKTH IIe cami He
okpecieHi 1 He copmoBani 70 Kinmg. 1100 Bu3HA- yuTH
HII six cucremy HesanexHy Bif moauau, K. Maii- Hiep
muTye cioBa A. AilHmTaiiHa mpo yac, a came: «lle Te,
110 BUMIpIoe roguHHUK» [Mainzer 2020: 2]. Otxe, LI —
e CHCTeMa, Iepel] SIKOI0 MOXKHA TOCTaBUTH OyIb- SIKE
BiJJHAliTH  Hioro

3aBIJaHHA 1 po3B’sizaHHS  0€3

CTOPOHHBOT'O BILUIMBY; €(EKTHBHICTbh, IIBUIKICTh BUKO-
OynyThb
KpHUTEpisMH OLIHKH. MOXXHa, SIK TIPUKIIaJI, 3HOBY K TaKH,
PO3TIISTHYTH 3aBJIaHHSI aBTOIIOTY MAIIWHU JICTaTHUCS

HAaHHd Ta CKIAIHICTL IIOCTaBJIEHOI 3ajadvi

TOrO IYHKTY, KU NOTPiOEH Macaxupy.

Skuro roBopurtyu npo Hainepur 3raaku 11, To ne
O0yne Ttak 3Banmii «Tect Tropinray y myOGumikamii 1950
poky «Komm’1oTepHi MalluHu Ta po3ym». Y 1 poOoTi
CTBEPAXKYETHCS, 110 MAIIMHY HA3UBAIOTh PO3YMHOIO TOIi
1 TIIBKU TOI, KOJIM KOPHCTYBa4 HE MOXE CKa3aTH: BiH
MaB CIpaBy 3 JIIOJUHOK Y 3 KOMII'IoTepoMm [Mainzer
2020:10].

K. MaiiHuep axmeHTye TaKkoXX BEIHKY yBary Ha
JMCKPETHIM MaTeMaTHIli Ta pO3MOYMHAE EKCKypC 3
HaWMpOCTIMHMX JOriyHUX omepariii. CamMe BOHU CTaHYTh
(byHIaMEHTOM U1l BHHUKHEHHS MIEPIIMX MOB IIPOrpamy-
BaHHS Ta 3rofoM OyayTh aBTOMaTH30BaHi. Ha mpuxia-
nax moB Fortran, Prolog i LISP crae witko 3po3ymiio,
o0 HaJali KOMII'IOTEpPHI HAyKd pO3BHUBATHMYTHCS
eKCIIOHEHIIIaJIbHO, a caMe: BiJl HAWIPOCTIMINX Omeparii
3 JIONaBaHHS JBOX 3MIHHHUX JI0 CKIAQIHHX CTPYKTYp, IIO
NeperieTeHi PO3Tay)KeHHSIMH, yMOBaMH Ta [IUKIaMH.

Hacrymay cxomuaky B eBomtomii LI 3aiimyTh
PO3YMHI CHCTEMH, SKi CKIAaTEMYTHCS 3 IIIOTO KOMII-
TeKcy (akTiB, 6a3u 3HaHb, MPABII, KOMIIOHEHTIB IOSC-
HeHHS Ta Tmiepenadi iHpopmamii. Ha ocHOBI Takmx
KOMIUIEKCIiB BUHUKHYTH 1HTEpPAaKTHBHI KoMl foTepu. K.
Maiinnep posrisitae mporpamy «Emiza» (BipTyanpHuMit
CHIBPO3MOBHHUK) Ta aHANI3ye TPHHIMIN ii poOOTH, 3a-
3HAYalo4M, MI0 BOHA € TPHKIAJOM PO3YMHOI CHCTEMH
[Mainzer 2020:60]. [lexinpka pokiB HaJ HEIO TpaIiOBaIa
KOMaH/1a TIPOTPaMICTiB Ta 3rOJIOM iX YCIX NEpeBEepIINTh

OJIMH pO3pOOHUK, SIKWH CTBOPUTH nporpamy «Ekana» 3a
KUThKa TIDKHIB.

Jlumre neit akT BXKe € JOKa30M TOro, II0 iHAYCT-
pist 111 HeBnMHHO po3BHBajiach Ta 3a3HaBaja EBOJNIOLII,
NpoTe He BapTo 3a0yBaTH M MPO TEXHOJNOTIYHHHA OyM B
EJIEKTPOHIIIl, CXEMOTEXHII Ta iHmKeHepil. Y IHX ramyssax
HAYKOBII HAmNpaloBaJd 0arato 4oro Jis 3iHCHEHHS
npopuBy y cdepi LII. Hayka nporpamyBaHHs 3aBXIu
CHIBIpalllOBaJla 3 HHUMH, MI00 JIOMOBHIOBATH OJHE
OJTHOTO.

[ToBoporaHuM myHkToM po3Butky LI crano Bin-
kpurts crpykrypu JJHK Ta renermunoro xony. Bono
JIO3BOJIMJIO Kpalie 3po3yMiTH MOJIEKYJISIPHUN MeXaHi3M
BiaTBOpeHHss cebe [Mainzer 2020:91]. Ile copwusiio
CTBOPEHHIO T'€HETHYHHX Ta EBONIOLIHHHUX aJTOPUTMIB,
SIKI JTO3BOJIWJIM CHUMYJIFOBaTH KOTHITHBHY POOOTY ¥ mo-
YaTH CTBOPIOBATH INTYy4YHI HeWpoHHI Mepexi. K. Maiin-
Hep 3rajye MepHIuX TBOPIIB TEXHIYHOI HEHPOHHOI
Mmepexxi Boppena Makanoxa ta Bonrepa Ilitca, sky
BoHH 3anpornonyBanu y 1943 poui [Mainzer 2020:106].

JloriuHo, 110 BIATBOPEHHS HEHPOHHHX MEPEK
JIO3BOJIUTH HAM CHMYJIFOBATH CIIPAB)KHI €MOIlii, OCKIIbKU
BOHHM € CHTHAllaMH, SIKi HAJCHIAIOTBCS 10 MO3KY. Y
MOETHAHHI 3 BHMCOKOSIKICHUM OOJIaJHaHHSIM MU OTpPHU-
MaeMo po0oTa, aje MUHYTh JECATHJIITTS, MEepIl HiXK BiH
3aroBOpUTh Ta OyAe X04Y SAKOCh HPHCTOCOBAHMK 0
30BHILIHBOrO CBITY. A Juisi HOro moBHOi coliamizamii Ta
iHTerpatii B CyCHiJib.CTBO 3HAIOOUTHCS 11I€ OLIIbIIIE Yacy.

CTBOpEHHSI EBONIOLINHNUX aNTOPUTMIB, TiCis Bif-
KPHUTTS Y MOJIEKYJISIpHIH O10110rii, CUMYIIOBaHHS pOOOTH
MO3KyY, — 1ie 3pa3ku antpornomopdizmy LI, TobTO, 1110
BiH CTBODIOETBCS 3a MOJO0OK Ta 00pa3oM JIHOJIWHU.
Posrmsimaroun muisix po3sutky LI, Baxkko He 3ragatu
«HEPBOBY CHCTeMY IOCcTBa», ToOTo IHTepHer. Jlo
CBOTOHI BiH OYB «HEpO3YMHOIO» 0a30[0 TaHWX, IIO
CKJIaJlaacs JIMIIe 3 CAMBOJMIB Ta 300paKeHb, MPOTE BECh
To oOcsar imdopmarii, Skl TUTPKKH 30UTBITYBaBCH,
Mepexi moTpibHO OYIIO SKOCH PO3Mi3HABATH Ta OIMIHIO-
BaTH HE3AJISKHO Bix HamoBHEeHHA. L1 mpobnema Oyma
BHpIIIEHa 3a JIONIOMOTOI0 CEMaHTHYHUX MEpexX, SKi,
CBOEIO YEeproro, OyIH MOETHAHI 3 JIOTIYHUMH TPaBHIaAMU
Ta PO3MMPEHUM pO3yMiHHAM iHpopmamii. [Ipore, 00
omicat 0co0y, HE JOCTaTHbO JHIIEe HaJicIaHol
iH(popMarIii mpo Hei.

30ibIIeHAST Pi3HOMAHITHOCTI Ta CKJIATHOCTI TI0-
CIyr y Mepexi IHTepHeT cTae NMPUYMHOK 0 EKCIO-
HEHIIaThbHOTO 3POCTAHHSA MAaHWX: BiJ IeTabaifTiB i g0
«Bemnknx [anmx» (Big Data). 3Bizcu mocraroTe HOBI
3aBJAaHHS: ONpPAILIOBAHHS, CTPYKTYpH3allisi Ta aHaii3
IbOro MacwuBy iH(popMarii. 3BiCHO, IO 3 HHUM BIIO-
patorbest LI, Mammuue HaBuanns ta CrartncrHka.
K. Maiiauep 3ramye npo Mammuan bonbivana 31



CTOXaCTUYHHMHU HaBYAJILHUMH aITOpUTMaMU. SICKpaBoko
umrocTpamiero  ixHpoi poboTH Oyzme cucrema peko-
MEHJalil, MO CKJIAJAETHCS 3 MUIBHOHIB NPOIYKTIB Ta
MOKYTIIIIB Y colianbHuX Mepexkax [Mainzer 2020:163].
PosnoBcropkennst Mepexi [HrepHer Ta mudpu-
3alisi BChOro, YOro TiJIbKM MOXKHA, JA€ JIIOJICTBY 3MOTY
IUIAaHYBaTH Ta CTBOPIOBATH Iyl po3ymHi MicTta. Oue-
BUIHO, PO3BUTOK PO3YMHHX CHCTEM aXK 10 TaKOTO PiBHS
CBIIYHMTH PO HEHMOBIPHUIA Mporpec iHAYCTpii, IpoTe 31
301IBIIEHHSM CcQep BIUIMBY IOBHHHA 30UIBIIYBATHUCS
BIMOBiABHICTh. HaBiTh Ha BHPOOHHUIITBI, SKE ITOB-
HICTIO aBTOMaTH30BaHE, YacTO TPAIUITIOTHCS HOMIIKU
Ta HeNaj, TOX HE BapTO IMOKJIAJATUCH JIHIIEe Ha pOOOTIB
ta MammHK. [Hrerpanis Il B cycninbHe XUTTA Ta BH-
POOHUIITBO Ma€ OyTH MOCTYIOBOIO T4 KOHTPOJIEOBAHOIO.
s Toro, mo0 3pO3yMITH HACKUIBKK CyYacHi
po3yMHI cucteMu Iie Hemockonami, K. MaiiHiep pos-
NOBIIa€ MPO TPYAHOLII, 3 SIKUMH CTHKAIOThCS HEHWpo-
MoOp(diyHi KOMIT'IOTEPH 30KpeMa Ta CYIEepKOMI IO0TEepH
3arasioM. Po3risHeMoO, 10 npukiany, koM rotep «Bat-
con». Moro ocHoBHa (yHKIis Tonsrae y TOMy, 00
BIJITIOBIZIATH HA 3alUTAHHSA, SIKI TTOCTABJICHI MPHPOTHOO
MOBOI0. €IMHMM HEIONIKOM I[i€i CUCTEMHU € T€, IO Ha
BiJIMiHY BiJ JIIOJIMHH, BOHA CIIO)KUBA€E CTIJIBKH €HEepril,
[Mainzer

CKIIBKH MICTEYKO

2020:184].

IcHye TexHOIOrI, fKa 3aTHAa 3MEHILINTH €Hepro-
CIIOKMBAHHS CKJIQAHUX PO3YMHHX CHCTEM Ta 3MiHHUTH
€KCIIOHEHIIIaJbHY CKJIQJHICTh OOYMCIICHHS Ha MOJIIHO-
MiajbHy, 110 JO3BOJIUTH, IIEPII 33 BCE, PO3B’SA3aTH IPaK-
THYHO Hepo3B’s3Hi 3amaui [Mainzer 2020:208]. Hasea
upoMy BuHaxony — KsanroBuii Komm’rotep. Skuro
paHilie KOMIT'IOTEpU MpAIOBall 3TiJHO 13 3aKOHAMH
KJIaCHYHOI (Pi3MKH, TO KBAHTOBI MAIIIMHK MPALIOBATUMYTh

CIIOXKHMBAa€ HEBCIIMKC

Ha OCHOBI 3aKOHIB KBaHTOBOI (i3uku. Take JOTpUMAHHS
3aKOHIB KBAaHTOBOI (Pi3MKM 3YMOBJICHE MiHIaTIOPH3AIIi€I0
CXeM, aJpPke MOBUTBCA TPO BEIMYMHHM, SKi CIIBMIpHI 3
aToMaMu, (yHIAMEHTAIbHI YaCTKH Ta HaMEHIINI aKeT
eHeprii (kBaHT). [HxeHepH, (Pi3UKU Ta MPOrpaMicTH mpa-
LIOIOTh HaJ BJOCKOHAJICHHSAM I[i€i HOBITHHOI TEXHOJIOTI],
sIKa TTOKU-II0 TiepedyBae y CTaHi po3pOOKH.

Ha mamy mymky, BiOKpWTTS y TeBHIM ramysi
HAYKH 3aBXKIU CTA€ IPUIUHOIO MIPOTPECY B AKIACH 1HIIIN
cepi; npang K. Maitanepa numme migrsepamia ii. 3apa3
JMIOACTBO CTOITH HAa TMOPO31 KapAWHAIBHUX 3MiH ¥
MTOBCSAKIEHHOMY JKHTTi. YSBITH c00i, IO MOXeE aTh
crBoperHsi Cucremu 11 Ha 6a3i KBaHTOBOTO KOMII fO-
Tepa 3 BHUKOPHCTaHHSAM 30BCIM 1HIIOI MOBH TIporpa-
myBaHHs. ll{oHaliMeHmie, 1€ HazacTb MOXIIHUBICTh
3MIHCHIOBAaTH MAHIIYIALil 3 PEYOBMHAMH HA MOJIEKY-
JISIPHOMY PiBHI, IIIO CBOEIO YEProl0 301IbIIYE IIAHCH Ha
3HAXO/DKEHHSI BaKIMHH BiJl OHKO3aXBOPIOBAHb 4H,
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HalpuKJiaJ, BoHa Oyae MiAIPYHTSIM Ul IpopuBy B Oio-
imKeHepii. SIKIIo iHTeNeKTyalbHUI BHECOK HAaYKOBIIB Y
po3poOKy peakTopa SAEPHOIO CHHTE3y, IO 3apas
Oynyetbes y dpanmy3pkomy Micti [IpoBaHc, BunpaBaae
ceOe, TO eHepris, OTpHUMaHa 3 HOBOi TEXHOJIOTIl, MOXe
IiIKOM 3aMiHuTH aToMHY eHeprito (AEC) Ta Bukopuc-
TOBYBAaTHMEThCSI JUISI CTBOPEHHS HOBHX [BHUTYHIB, a
3TOZIOM ¥ KOCMIYHHX KOpaOJIiB.

[Mpore BaxximBUMH y cBiTii po3BuTKy LI mist Hac
3aJIMIIAETHCS MTUTAHHS, SK CHJIBHO 3MIHUTBCS TIOHSTTS
JIOJIChKOI cBOOOaM Ta BoJi, 00 Bke 3apa3 iHdopmaris
NPO HAC € YaCTHHOIO BEJHMKHX JaHHUX. SIK 3MIHUTH CUTY-
arris 3 6e3po0ITTsAM Ta OifHicTIO? UM 3HUKHYTH PAacU3M,
JUICKpUMiHallisl 3a CTAaTrTi0 Ta BiKoM, iHImI Qopmu
JUCKpUMiHAIIi, 4M iX TINBKM TOOUTbINae? 3arajgbHe
Onmaro — 1e goOpe, ane BTpaTa OCOOHCTICHOTO BUMIpY
JIOIMHA MOXKE CHPUYMHM TJI00ANbHY Jerpazaiito abo
HaBITh BUMUPAHHS JIIO/ICTBA.

€BpOIIEHIII0 TOBOPUTH TIPO IHTErpallifo poOoTIiB y
KHUTTA BakKye, HDK NPEJCTAaBHHKY a3iMChbKHX HApPOIIB.
Hns npuknany, B SnoHii poboTu Bke MNpaliolTh B
roTejgdgax Ta BEAyYMMH IIpOrpaMM HOBHWH, a TaKOX
npubupaibHUKaMH ¥ oxopoHIsiMUA. Ha Hamr morsin, mu,
€BPOIIEHLI, 11Ie He TOTOBI JI0 TaKOl iHTerparii podoTiB.

Kumxka «ltyqaunit [HTENEKT: KOAM MAaIIuHU
YTBEpISATh KOHTPOIb?» Oy/ie LIKaBO Ta Mi3HABAJILHOIO,
aK Juis npeactaBHukiB inaycrpii LI, Tak i aromsm, siki
JlaneKi BiJl TEeXHIYHUX Hayk, 00 11 marepiays € HaJ3BH-
YaifHO TPO30pUM Ta 3PO3YMUINM, Oe3 CrelialbHUX
¢dopmyn ta obuncnenb. OKpiM 1BOTO, Y Hilf YMMao Ha-
OYHOr0 MaTepiaiy: aiarpam Ta imoctpamiid. HeiiMmoBipHa
MOCITIZIOBHICTh AYMOK Ta XPOHOJIOTIYHHUN MiJXif AAI0Th
3mory mpoctexutu eomorito Il Ha Bcix eramax.
Takox mHa pexkypcuBHe murTaHHSI «Illo Take IIII?» 3
KOKHUM DPO3JUIOM OTPHUMYEMO MEKUIbKa HOBUX Bij-
MOBiJIeH, IO JEMOHCTPYE EBPUCTHYHUMA MOTEHIIal
JIOCITI IDKEHHS.

[Ticnst mpounTaHHs I1i€1 KHIKKA CTa€ 3pO3yMLO,
SIK MaJio HaM BiJIOMO Mpo iHIm cdepu Hayku (CKaximo
Taki, sK Heipobiomorisi, KBaHTOBa (i3uKa, MicTOOY-
nmyBaHHs). CydacHHE CBIT 31 CBOIMH TEHAEHISIMH PO3-
BUTKY HE JJO3BOJIUTH KOHLICHTPYBATUChH JIMIIEC HA CBOIH
CIENiaTbHOCTI Ta HE I[IKaBUTHCH iHMKUMU. byino 6 HaBiTh
HenmorigvHo oOMmexyBatu cebe. MokimuBo, kommchk LT
3MOXE EBOJIIOIIOHYBAaTH TaK IIBHIKO, IO MU HE BCTHU-
raTUMEMO 3a HUM, IPOTE MOKH IbOr0 HE CTajloch, BapTO
OCMUCITIOBATH PI3HOMAaHITHI MIKIUCIUTUTIHAPHI TTiIXOIH
1o BuBueHHs 1111.

IIpana K. MaiiHuepa 3Myllye 3aMHCIHTHCS Haj
nojansiiuM  po3Butkom I, amke noku Mu ioro
KOHTPOJIOEMO, TO HiOM yce mobpe. Ta HeBimomo, 1o
TPAIUTHCS, KON €BOJIOLIIHIHA pyOiKoH Oyze mpoiiieHo
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i MammHM HaOymyTh 3maTHocTi cBimomo mistu. K.
Maitauep BBaxae, mo LI € nyxe kopucHUM Maibke B
KOXHIH cdepi JFOICHKOI TisTTFHOCTI Ta BAPTO IMaM’sITaTH
PO PU3UKH. ABTOp 3aBEpIIIye CBOE JOCIIKEHHs 3acTe-
PEXEHHSIM TIPO Te, 0 «EBpoIla MOBHHHA OYTH He JTUIIe
migepoM y ramysi imHoBamii I, ame i cTBOproBaTH
npuBabJIMBe coLiaNbHE Cepe/IOBUINE, SKE IIOB’si3aHE 3
HuM»|[Mainzer 2020: 277], mam’iTarouw, 110 HaBiTh Y BiK
mudposizarii ta Il 3axuct ocobuctux mpae, cBOOOTU
Ta OE3MeKu 3aJHIIA€ThC B Kareropii HaWBHIIMX
3araJbHOJIOJICHKHUX IHHOCTEH.

Ha namy nmymky, B MailOyTHbOMY BapTO 4eKaTH
HE JIMIIe Ha HECIOJIBaHKU EBOJIOLII HTENEKTyaIbHUX
LITYYHUX CHCTEM, aJjie i Ha 30BCIM HOBHMH THI JIIOJMHHU,
a caMe: 4M TO IMOSIBY MAalIMHHOIO CUM0i03y, YM Ha IIOCh
iHIIe, — e MependaYuTH Bakko. baunmo, 1110 Jr0JICTBO
HepeXHUBaE 3apa3 Mepiof] BEMKUX 3MiH, OCKUTBKH 3aKJja-

JeHo (QyHIaMEHT JUIi HOBUX HAyKOBHX IIPOPHBIB.
HesHaHHs HachiikiB Ta HENEBHICTH Yy TOMY, 5K
3MIHUTBECS KUTTS, COPUYMHAIOTH TEBHY KpH3Y 1ICHTHY-
HOCTI, [IHHOCTEH Ta MPiOPHUTETIB.
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