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HAYYHBIE ITPUBOPBI U UHCTPYMEHTDI
KAK OCOBBbIM BUJ APTE®AKTOB

Hcropust aprehakToB — MPOM3BEJCHHBIX YEIOBEKOM MPEIMETOB — TaK )K€ BEJIMKa, KaK U UCTOPUSI YEIOBEYECTRA.
Cpenn 60IBIIOTO pa3HOOOpa3us apTe(PakTOB BAXKHOE MECTO C CaMOT'0 Havayia 3aHUMAaJId HHCTPYMEHTBI U HECKOJIEKO
moxe — npubopsl. PazBuTHe colmyMa BCeTia COMPOBOKAATIOCH M COIPOBOXKIACTCS HEOOXOIUMOCTHIO YBEIIMICHUS
BO3MOXKHOCTEH ITHUX apTe(aKTOB M MX yCJOoKHeHHeM. Bce apredakTsl moo0HOTO poja — 3TO IKCTpacoMaTHye-
CKHC OpTaHbl, JIOTIOJIHCHUE K OpraHaM TEJICCHBIM M YMCTBEHHBIM, 3TO MHCTPYMEHTHI, CO3/IaHHBIC IS MTOBBIIICHUS
CIIOCOOHOCTH peIIaTh OnpeacicHHbie nmpodiemMbl. C pa3BUTHEM TEXHOJIOTHH MX BO3MOXKHOCTH CTaid HACTOJIBKO
OOJIBIITUMHM, YTO BO3HHK BOMPOC, IPEBBILIAIOT JIK OHH BO3MOXKHOCTH YeJ0BeYecKoro Mo3ra. OCOOEHHO 3TOT BOIPOC
aKTyaJleH Uil TaKoil pPa3HOBHHOCTH MHCTPYMEHTOB, KOTOpPBIC CO3/aHBl JJISI MMOMOIIM MO3TY, — OOYYaroIInXcs
KOMITBIOTEPHBIX POrPaMM HCKYCCTBEHHOTO MHTEIUIEKTa. UTOOBI MOHATH 3TO, HY)KHO OOPATUTHCS K UCTOKAM HAyKH,
KOTJIa 3aKJIJbIBAINCh OCHOBBI METOJOJIOTHH M OOIIUE MPHUHIUITEI MOMYYCHHUS YMCTBEHHOTO TPOIYKTa. DTOT pe-
3yJIBTAT IMEET 0COOCHHOCTh — OH YaCTO BOCIIPHHUMACTCS aHTPOIIOMOP(HO, IIEPEHOCS CBOHCTBA YKCIICPUMEHTATO-
pa Ha pe3yJIbTaT ero AesTeIbHOCTH. DTO 0COOEHHO aKTyaJbHO JUISl CIIOKHBIX MPUOOPOB M MHCTPYMEHTOB. B crathe
MOKa3aHa MPUPOJIa B3aMMOOTHOIICHUH YeIOBEeKa M MHCTPYMEHTA KaK €ro MCKYCCTBEHHOTO DKCTPACOMATHYCCKOTO
oprasa.

Ka. ca.: mpubop, MHCTPYMEHT, apTedakT, SKCTpacoMaTHIECKUIT OpraH, HCKYCCTBEHHBIH HHTEIUIEKT, METOI0IOTHS,
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BBEJAEHUE

Tepmun "apredakt" MMeeT HECKOJBKO 3HAYCHUU.
B skcniepuMeHTaIBHBIX HayKax Mo apTedakToM dac-
TO MOHMMAIOT HEXKENATEIbHOE NMOCTOPOHHEE BO3IEH-
CTBHE Ha OOBEKT, MCKAXKAIOIIEE PE3yJIbTaT dKCIEepH-
MEHTa, WIM PE3yJIbTaT TaKOro Bo3aeucTBus. B Hay-
Kax, U3y4aroluX 4eJOBeKa M ero JesSTeNbHOCTh, MO
apTedakToOM TOHUMAIOT JIO00W 0OBEKT, IOJBEpraB-
LIMHACA BO3JECUCTBUIO YENOBEKA. B HacTosleM Tek-
CTe — 3TO HMCKYCCTBEHHO CO3JIaHHBIH C OIIpeeNeH-
HOH 1eNIbI0 OOBEKT, MMEIOMINH 3a/1aHHbIe PU3NYECKHE
XapaKTEPUCTUKU U 3HAKOBOE, CUMBOJIMYECKOE COJEp-
kanue [1]. ApredakTbl MOXKHO YCIIOBHO pa3lelHTh
Ha ABe OOJNBIIME TPYIIBI: OOBEKTHI, UCIOJB3yEeMbIC
JUIsl YBEJIMYEHHSI CHIIOBBIX ABUTATEJIBHBIX M IPOYUX
TEJIECHBIX BO3MOXHOCTEH (MHCTPYMEHTBHI), H OOBEK-
ThI, UCTIOJB3yEeMbIe IS BO3JCHCTBHA HAa BHEUIHIOIO
cpeay aist ee TpaHc(OpMalMU U yCOBEPIICHCTBOBA-
HUS (0OBEKTHI KyJIBTYPBHI).

Hekoropble KUBOTHBIE YK€ B COCTOSSHUU HCIIONb-
30BaTh JJI CBOMX HYXJ Mmoaxojsnue npeamersl. Kax
3a4aTKU MHCTPYMEHTOB MOKHO paccMaTpuBaTh Mall-
KM, KOTOPbIMH OHH JOCTAIOT MPEIMETHI U3 HEAOCTYII-
HOTO MECTa, WJIM KaMHH{, KOTOpBIE MCHOJB3YIOT IS
pa30uBaHHS OPEXOB U PAKOBUH. 3a4aTKU 3JIEMECHTOB
KyJBTYpbl Y HUX — CO3[aHH€ Pa3InIHOro poaa yoe-
KAWL, THE3I.
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OueBuaHO, YTO 4YenoBeYEeCKHE apTe(aKThl OTIH-
YaloTCAd TMPUHIUMHAAIRGHO OONBIIEH  CIOKHOCTHIO
U pa3HoOoOpa3ueM. Yike y APEBHUX JIIOACH MOSBISIOT-
Csl HE TOJIBKO IPUCIIOCOOJICHHBIC MTPEIMETHI B Ka4eCT-
BE HHCTPYMEHTOB, a CIEUAILHO U3TOTOBIEHHBIE O]
onpezaeneHHylo 3anady. Cpean caMbIX MEpBBIX HHCT-
PYMEHTOB PACKOJIOTBIE KYCKH T'AJIBKM C OCTPBIM Kpa-
eM — CKpeOkH 1 pe3aku. OOBEKTHI KyJIbTYpbl HOMOJ-
HSFOTCSI HOBBIM THIIOM apTe(aKTOB, CBSI3aHHBIM C pH-
TyajaMd Kak METOJOM OOLIeHUs C JyXaMu U TOTY-
CTOPOHHUM MHUpPOM, — 00€eperu u Apyrue MpeaMeTsl
KyJbTa, KOTOpPBIE MO3XKE W JaayT OCHOBY TOMY, YTO
ceifyac MOHUMAIOT oA 00BEKTaMH KyJlbTyphl. MIMeH-
HO HAaXOIKM ITHX HOBBIX THUIOB apTe(akTOB AAIOT
OCHOBAHMS aHTPOIOJIOTaM YTBEPXkKAATh, YTO UX IPO-
W3BOJIUTEINN YK€ OTHOCSTCSA K MUPY JIIOACH, a HE K KU-
BOTHBIM. Ilo Xoay pasBUTHS uenoBe4YeCTBA HHCTPY-
MEHTbI COBEPILIECHCTBOBAINCH U CTAHOBWINCH PAa3HO-
oOpasnee. [losiBnsiercs cneunanu3anus — padouue
WHCTPYMEHTHI, MEUIIMHCKHE, OpyXHe. 3a JUIMHHYIO
UCTOPUIO OBUIM HE TOJBKO MPHOOPETEHHs, HO U HOTe-
pu. MHorue KyJapTypsl UCY€3ald, HE OCTaBUB OIHCa-
Hus TexHosiornid. Hanmpumep, 10 cux mop UayT CIOpbl
0 TOM, Kak 0e3 pa3BUTONW TEXHUKH MOXKHO OBIJIO BBI-
MUIABATH U NITH(OBATH OTPOMHbBIE KaMEHHBIE TIIBIObI
1 BO3BOJUTH U3 HUX METAJINTHL.
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Hccnenoparenbckas NEATENBHOCTh SABISETCS He-
00XOJMMBIM KOMITOHEHTOM JI€ATEIIbHOCTH YeJIOBEeKa.
Cpenu HHCTPYMEHTOB (popmupyeTcst ocodast Oobias
Tpymnmna, MmpeaHa3HaueHHas Ui YBEIMYEHHs 4deoBe-
YECKUX BO3MOXKHOCTEW MPU U3YUEHUHU OKpYKarollen
cpeabl, — npubopsl. Hcropuss mpubopoB, HaumHas
C TPOCTEHIIMX W3MEPUTENBHBIX HHCTPYMEHTOB,
OOBIYHO MPHUBOAWTCA B PYKOBOJCTBAaxX IO HpUOOPO-
CTpPOCHHUIO [2—6], KpoMe TOTO, CYIIECTBYET JTIOBOJILHO
oOmmuMpHas JIuTepaTypa o UCTOPUH OTIEJIBHBIX THUIIOB
nipubopoB. [Ipubopsl pacmupsroT BO3MOXHOCTH CEH-
COPHBIX CHCTEM M MO3BOJIAIOT HAOMIOAATh U PErucT-
pUpOBaTH TE MapaMeTpbl OOBEKTOB, KOTOpHIE HEAO-
CTYIIHBI OOBIYHOMY BOCTIPHSITHIO.

YrtoObl MOHATH, KaK BOHUKIM 00Jiee CIOXKHBIE ap-
Te(aKThl, B TOM YHCIIE ¥ HHCTPYMEHTHI, Hy)KHO 00pa-
TUTBbCA K HUCTOKaM HayKd. HoBoeBpomelickas Hayka,
WIM TO, YTO HA3bIBAIOT COBPEMEHHOW HayKOH, BO3-
HHUKJIa OTHOCHUTENIBHO HEIAaBHO M XapaKTepHU3yeTcs
HaJIMYMEM YCTaHOBJIEHHBIX METOJIOB HCCIEI0BaHUS
Y CUCTEMBI TOKA3aTeIsCTB [7].

HNCTOKHN HAYKH

CoBpeMeHHas HayKa BO3HHUKJA U3 TPEX OCHOBHBIX
WUCTOYHHKOB. J[peBHIOIO HaykKy (HaTypdmiocoduio)
9acTo cyUTalOT HayasnoM. K HemMy mMoryT ObITh J00aB-
JIEHBI UCTOYHWUKY 3HAHWHN u3 apeBHer WHaum u apad-
CKHX CTpPaH, a TaKXXe CPEJHEBEKOBAsl CXOIACTUKA, KO-
TOopasi UMeeT OOTOCIIOBCKOE cojep)KaHue, HO coXpa-
HWJIa UHTEPEC K AHTUYHBIM aBTOPAM.

Jpyroi MCTOYHMK — MPAKTUYECKHE HABBIKU pe-
MECJIEHHUKOB, KOTOpbIE MepelaBaIiCh U3 MOKOJICHUS
B MOKOJIEHHE B CEMbE WJIM PEMECIEHHON MacTepcKoi
Y W3MEHSUTH OOIIWH YPOBEHb 3HAHWH.

TperbuM, Hanbosiee MHTPUTYIOIINM HCTOYHHKOM,
Obua anxumus. M3BecTHO, 4TO OHA Jajia TOIYOK pas-
BUTHUIO COBPEMEHHOM Xumuu [8], HO 3TUM €€ pPoib
He orpaHunumuBaercd. [locie ee mosiBIEHUs HCClEno-
BaHUS CTaJIM MPUOOPETATh COBPEMEHHBIH BH]I.

Hauanace snoxa Bo3poxxaeHus, BO BpeMsl KOTOpOu
M3MEHWIOCh MUPOBO33pEHUE JOACH. AIXUMHUS CyLe-
CTBOBaJIa U paHbllle, HO B ATOT NEPUOJ OHA MEPEKUIa
CBOW paciBeT, a 3areM Oblla BBITECHEHa HAYKOM.
Xpuctuanckuil bor, npoyHo 3aHUMABIIMIA LIEHTP Kap-
THHBI MHpa, Hadall HECKOJBKO TEPATh CBOE ITOJIOXKE-
HUE, MMOHAYaJly COBCEM HeE3HauuTenbHO. IlosBumuce
JIEP3KUE YMBI, KOTOpPbIE MBITAIUCh B YEM-TO YIOJO-
outbca Emy. OHM XOTenn He TONBKO 3HaTh, Kak ['oc-
MOJb COTBOPWJ 3TOT MHUp, MO3HaTh Ero TBOpeHwue,
HO M CO3[aTh TO, YTO CUHUTAIOCH JOCTYIMHBIM TOJBKO
Bory. OHu ObIIM 3aHATHI TOWCKaMHU (GHIOCO(CKOTO
KaMHs, KOTOPBIA HE TOJIBKO IpeBpallaeT Apyrue Ma-
TepHaisl B 30JI0TO, HO U YIPABIAET BONPOCAMH JKU3-
HU U cMepTu. OH faeT BEYHYI0 MOJIOAOCTb M TO03BO-
JISeT BBIPACTHTh B NMPOOHMPKE TOMYHKYJA — MaJleHb-
KOT0, HO )KHBOT'0 4YeJIoBeKa. MHOI'He U3 TeX, KTO ObLIH

MEPBHIMU YUYCHBIMH U 3aJ0KUJIM OCHOBBI COBPEMEH-
HOW Hayku, Obutn anxumukamu [9]. Camblii U3BECT-
HBII U3 T€X, 0 KOM COXPaHWIHCh JTOCTOBEPHBIE CBEJE-
HUsl, 3TO HbIOTOH, KOTOPBIA, OJHAKO, NPU KU3HU HE
adummpoBand cBou wccienoBaHus amxumuu [10].
[IpakTryecku ONHOBPEMEHHO YUY€HBbIE Hayald 3aKia-
IBIBATh palliOHAIBHBIE OCHOBEI HAYKH, €€ METOJI0JIO-
ruto [11].

CBOMCTBA HHCTPYMEHTOB,
NHCTPYMEHT KAK BOIIVIOIIEHHAS MBICJIb

Bce mHCTpYMEHTHI, B TOM YHCcie MPHOOPHI, ObUIH
CO3/1aHbl JUIsl YBEJIUYEHHUS BO3MOXKHOCTEH YEJIOBEKA.
WNHCTpyMEeHTBI MOXKHO paccMaTpuBaTh KaK MCKYCCT-
BEHHO CO3JaHHBIE JIOMOJHEHUS K UYEIOBEYECKUM Op-
raHaMm — 3KCTpacoMaTudeckue opransl. [IponsBozct-
BEHHbIE HMHCTPYMEHTHl YBEIHYUBAIOT (U3MUECKHE
BO3MOKHOCTH 4YeJIOBeKa (HampuMep, MOJIOTOK, JJIeK-
TPOJpEb, TOKAPHBIN CTAHOK), @ HHCTPYMEHTHI HCCIe-
JIOBaHUS — BO3MOYKHOCTH OpPraHOB UYBCTB: HaIpH-
Mep, OYKH, TEJIECKOIl, N3MEPUTENh NaBJICHHS, PETHCT-
parop konebanuii. Ha npoTsbkeHHH >KU3HU TIOCIIeAHe-
r0 MOKOJIEHHUS MOSIBHJICS HOBBIM THI HHCTPYMEHTOB,
KOTOpbIC YBEIMYUBAIOT YMCTBEHHbIE CIOCOOHOCTH, —
KOMIIBIOTEPBI COBOKYITHO C TpOTpaMMaMH, M Cpelu
HUX BBIJIENAETCS MOATPYTINa UCKYCCTBEHHOTO WHTEIN-
nekta (MM). Ux uctopusi Hadanmach € NPOCTEHUIIMX
MIPUCTIOCOOJICHUI JuTsi cueTa — abaKycoB, CUETOB,
apu(pMOMETPOB U KAIBKYJIITOPOB, a MO3KE OHU MPH-
o0pen MHOTO HOBBIX (YHKIMH W celdac HCIIONb3y-
I0TCSI KaK OT/AENbHbIE IPUOOPHI, TAK U KaK YaCTH IKC-
MEePUMEHTAIBHBIX YCTaHOBOK. Bce MHCTpyMEHTHI
CHELUATU3UPOBAHbl, MHOIA pEealu3yloT OOJIBIIOH,
HO OrpaHMYeHHBIH cnucok ¢(yHknmid. Ceiiuac ectb
OOJBIION TIepedYeHb 00siacTell, B KOTOPHIX HCIOIb3Y-
toTcss Bo3MokHocTH MM, M 3TOT cnHMCOK MOCTOSITHHO
pacmmpsiercsa. Kak u mo6oit apredaxr, UW sBisercs
BOIUIOIIEHUEM KaKOW-TO JESTEIBHOCTH, HAIPaBICHHON
Ha pelleHre KOHKPETHOH 3aaun. JTO peann30BaHHas
B MaTepHaze MoJenb 3ana4d. [Ipu 3ToM coxpaHstoTcs
BCE MPOOJIEMBI MOJIENIei, B TOM YHCJIEe OTpaHHYCHHS
Ha BBIOpAaHHBIE MapaMeTpsl I MOJIEIMPOBAHUSA, UTO
TaKXKe MPUBOAUT K HEOOXOAUMOCTH OTpaHUYCHHS
BO3MOYKHOCTEH IIpudopa.

Pesynprarom paboter MU sBasitoTcs mpenamosna-
raeMple (pusnvecKkue SBICHHUS, TAaKHUE KaK IOSBIICHHE
Ha JKpaHe KOMIIbIOTEpa YEepPHO-OCNBIX MM LBETHBIX
n300pakeHUH, KOTOPHIE TOJIb30BaTENh BOCTIPUHIMAET
KaK TEeKCT WM Kak ApyTue JaHHbBIe, MOJIydeHHBIE
B pe3ysIbTaTe peaju3aliy alropurMa. OTO MpPOCTO
¢usnyeckne sABIeHUS B (pu3mUeckoM cybcrpare,
a MMEHHO pe3ylbTaT — 3TO HHTEpHNpEeTalus 3THUX
n300pakeHUH MOJIB30BaTENIeM KaK UTOT JeSTeIbHOCTH
MOJIb30BATENsl COBMECTHO C pa3pabOTYUKaMH U IpY-
ruMu cozjarensamu anropurma. UM He MOXKET oleHHU-
BaThb U WHTEPIPETHPOBATH PE3yJbTaT CBOEH padoThI,
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a MOXET TOJIBKO TOJrOTOBUTH YacTh PabOTHI JUIs de-

JIOBEKa. JTa 4acTh pabOThl MOXKET OBITh OUYE€Hb 0OJIb-
IO ¥ HEBO3MOXKHOM IS MccienoBarens 06e3 mocTo-
POHHEH MOMOIIHY, HO BKJaJ 3KCIIEpUMEHTaTOpa HMEET
pemaroniee 3HaYSHHUE IS TOMYUSHHs] OKOHYATEbHO-
ro pesynprara. Ecnu ponp mroaei, moATrOTOBUBIIKUX
mporpaMMHoOe oOecriedeHue Isi paboThI, UTHOPUPY-
eTcsl, a UX OTCPOUYCHHAs ACSITENBHOCTh BOCIPUHUMA-
eTCsl KaK JeATeNIbHOCTh KOMIIbIOTEpa, TO YesloBede-
cKue cBoMcTBa nepenocsatcs Ha M, npunucsiBaroTCst
emy. CyliecTByer, Kak ckazall Obl JIMHTBUCT, MeTado-
pUYECKUI IEPEHOC.

Tpebyercss mosicHeHHe, Kakue MMEHHO MEHTallb-
HbIE BO3MOXXHOCTH WMEIOTCS B BHUIy. Kakum OBl HU
Obu1 mpuHIM octpoenus: U, kakue ocHOBaHUS 1S
Hero OBl HE MCIOIB30BAUCH — PA3IMYHBIE JIOTHUKH,
nMo0OaBJIeHNUS 3HAKOBBIX CHCTEM HJIHM JAPYTUX HOBBIX
METOJIOB — BCE OHM HE MOTYT BBIHTH 3a paMKH pa-
unoHasnbHOCTU. MU yBenMuYMBAaEeT MEHTAJIbHBIE BO3-
MO>KHOCTH B TOM, YTO MOKHO PAllMOHAILHO BBIPA3UTh
1 000CHOBaTh. B TOM, 4TO OTHOCHTCS K CBOOOTHOMY
TBOPYECTBY, K MPOSABICHUIO HMHUIIMATHUBBI, €Tr0 IIO-
MOIIIb HEBO3MOXHA. JI000H caMbIii COBEPIICHHBII
U He MOXKET peluTh Ja)xe caMylo MPOCTYIO 3aj1ady,
ecIM Takas 3ajjadya He BXOAMJIAa B Kpyr €ro 3ajad.
DKCHNEPUMEHTATOP HE MOMKET 3aJI0KHUTh B aJTOPUTM
TMIOJTHOE 3HAHME O MEHTAJIBHBIX ONEPAIUIX YETOBEKa —
MOKa elle HUKTO He MMeeT 3To 3HaHue. W sta Hemou-
HOTa 10 CPAaBHEHHIO C TIOJHOTOW OpUTMHANIA aeT He-
MpeoAONMMbIe OrpaHnyeHus. JlymaTh, 9TO 3TO BO3-
MOYXHO — 3HAa4YUT cuuTarh cebs TBopuom, coznaro-
MM MEHTAJIbHYIO YacTh TOMyHKYyJyca. Ilo Mepe Toro
Kak 3HaHUA 0 pabore Mo3ra OyayT mononHsAThcs, N
OyzieT CTaHOBUTKCS Bee Ooliee coBepiieHHbIM. Ho B TOi
ke Mepe OyJeT W TOBBHIIATHCS TPeOOBATEIHHOCTH
K crnocobHoctsiM MM. DT0 HamomMuHaeT aHTHYHYIO
MCTOPHIO 00 AXWIIIEce U Yeperaxe.

"KAPTA — 3TO HE TEPPUTOPUA"

Tenepp TONBKO HCTOPUKH HAyKH IOMHST, 4YTO
B HaJajie CBOET0 CYIIECTBOBAHMS HayKa CTOSIIA PSIIOM
¢ muctuu3MoM. OJHAKO HayKa COXpaHWIa YepThl,
KOTOPBIC OTIUYAIOT €€ OT APYIruxX BUIAOB JACATCIILHO-
ct. CyIecTByromee KUTEHCKOE OTHOIIEHNE K HAyKe
MpeJnoaraeT, 4YTo OHa 3HAeT U MOXKET IOYTH BCE,
a TO, YEro OHA HE 3HACT U HE MOXKET, OHA UCCIEAYET
M y3HaeT HEMHOTO Mo3e. JTo BeaeT K Mugoaorusa-
UM HayKH, 00J1a/aomnieii BCeMOTyIIECTBOM, CIOC00-
HOCTSIMH, OJIM3KUMH K OOXECTBEHHbIM. Tak, B Haydy-
HOW W TIOMYJISIPHON Cpejie PeryJisipHO 00CyXmaeTcs
BOIIPOC, MOXKHO JIM CO3JaTh MOJIEJIb 4ero-indo (Mo3-
ra, CO3HaHMs, MBIIJICHUA U T.I[.), KOTOpas noJIHOCTBIO
coxpansia Obl Bce cBoiicTBa opurnHaia. Hampumep,
ecTb foiroe obcyxkaeHue Bompoca: "Ecim Obl Kax-
BT HEHpOH dYeloBeKa OBLI TOYHO CMOIEIHPOBAH
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B KOMIIBIOTEpE, MPHUBEIO ObI 3TO K 4YEIOBEYECKOMY
co3Haun?" [12]. UToObI OTBETHTH Ha 3TOT BOMPOC,
HEOOXOAMMO BBHITIOJHUTh KaK MUHHUMYM JIBa JeHCT-
BUSI — TIOHAThH, YTO TaKOE CO3HAHWE YEJIOBEKA U OT-
JIM4YaeTcs JId MOJIEh HEHpoHa OT caMoro HelpoHa.

CymectByer Takoi ¢punocodcekuii mem: "Kapra —
sto He Tepputopus” [13]. Ilepedpasupys, Mbr MokeM
CKa3aTh, YTO MOJIEJIb MJIM 3HaK "—'" 3TO HE TO, YTO MO-
Jenupyercss Wi o0o3HadaeTcs. 3HaK HE COICPIKHT
MIOJIHOTO 3HAHUS TOTO, YTO OH 03HAYACT, HO COACPIKUT
TOJIEKO TOT CMBICT, KOTOPBI BKJIa/bIBACT B HETO aB-
TOp. Mojaenu Takke HE IMOJHOCTHI0 XapaKTePU3YIOT
TO, YTO OHHM MOJENUPYIOT. MEHTanbHbIE MOJENn
MPEJICTABIISIOT COOOW M0 00BEKTa, COOpaHHYIO W3
TeX XapaKTEePUCTHK, KOTOPBIE TPEACTABISIOT HHTEPEC
U BbIOMparoTcs uccinenoBaresneM. Ha mpaxTuke warie
BCETO UCIOJB3YIOTCS 3—4 XapaKTepUCTUKU. Y BEIUYe-
HUE MX YHCIIa I 0oJIee MOTHOrO OMHMCAHMS 00BEKTa
CTAJIKUBAETCS C TOW MPOOJIEMOM, YTO OMMCAHUE HEU3-
0ekHO OyIeT BKIIIOYATh B ceOs HE COUETaeMBbIC WU
ke TpOTHBOpeuuBbIe 4YacTH. OOBICHEHHE 3TOTrO
SIBJICHHUSI KPOSTCSI B TIPUPOE SI3BIKA, MCIOIB3YEMOTO
nnsa onucanus Moxenu. @puapux BelicMan B cBoe
BpeMsI MOKa3all, 4TO B SI3BIKE €CTh CJIOW, KOTOpPHIE HE
CTBIKYIOTCSI APYT C APYTOM, U KaXKIBIA U3 HUX UMEET
CBOIO cOOCTBeHHYIO JIOTUKY [14]. Ecnu Bce xe mpej-
MOJIOKUTh, YTO ATO YCJIOBHE NPEOJI0JIMMO, TO HE00-
XOJIUMO PAacCMOTPETh JBa CiydYas: MOJEIHpPOBAHHE
apTe(akToB, T.e. HCKYCCTBEHHO CO3/IaHHBIX 00BEKTOB,
W MOJENMPOBaHUE IPHUPOJIHBIX OOBEKTOB. Makcu-
MajJbHO TOYHOE MOJCIMPOBAHUE WCKYCCTBEHHBIX
00BEKTOB NIEHCTBUTENHFHO BO3MOXKHO, HO TIPH 3TOM
TEPSICTCS CBOWCTBO MOJETH. OJTO THPAKHUPOBAHME.
ApTedakThl UMEIOT OCOOCHHOCTh B TOM, YTO OHH SIB-
JISTIOTCST MAaTEPUAIM30BAaHHBIM 3HAKOM CBOETO OPHTH-
HaJja, ero "mopTpeToM" cO CMBICIOM, U3HAYAIBHO 3a-
JIO’)KCHHBIM B HeM. MoieTupoBaHue IPUPOIHBIX 00b-
€KTOB BO BCEW IOJIHOTE MX CBOWCTB CBSI3aHO C TOM
TPYIHOCTHIO, YTO HEBO3MOXKHO 3apaHee yIeCTh BCE HX
cBoiicTBa. MBI HE 3HaeM TOro, 4ero He 3HaeM. Beerna
MOJKET OBITh YTO-TO, YETr0 MUCCIIEA0BaTENb caM He 3Ha-
eT WM HE 3HAaeT HayKa CBOEro BpeMeHu. Mies Takoro
MOJICTMPOBAaHUS B IMOJICO3HATENHHON (opMe cojep-
JKUT UACIO UCCIIEIOBATENS KaK BCEMOTYIIETO YeIOBe-
Ka co cBoiictBamu TBopma. OOpatuMmcsi K BOIpoOCY
YIIOMSIHYTON ITUCKYCCHUU O BO3MOYKHOCTHU TPOSIBIICHUS
co3HaHus B Mozaenu [12]. Bompoc npennonaraer Bo3-
MOXXHOCTh HAJIMYMS y MOJCIH aHTPOIOMOP(HBIX
cBoicTB. C TOYKM 3pEHUSI ANXHUMHUHU, 3TO TOMBITKA
co37aTh TOMYHKYJIa, a aBTOpa — TIONYYHUTH OIIBIT
Tsopua.

OTBeT KpoeTcsi B cCaMOM BOTIPOCE B CIIOBaX "TOYHO
cMozenrpoBaHo". ABTOp Bompoca JOJKEH ObUI To-
HSATh, YTO 3HAYMT "TOYHO" M BO3MOXKHO JIH BBINOJIHE-
HUE 3TOrO YCIOBHUS.
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UCKYCCTBEHHBIA UHTEJUIEKT

Eme onHo nposiBnenne Mugoaoru3anui HayKu —
3TO Bepa B TO, uTo MM MokeT OBITH paBeH WM gaxke
MPEBOCXOAMTS JIOJEH MO CBOUM BO3MOKHOCTSIM. Bo-
MEePBBIX, HY)XHO 3aIaTh ce0dc BOMpPOC, YTO HUMEHHO
HYKHO IPEB30HTH.

Panee Pomxep IleHpoys, oOCyxkmas HUCKYCCTBEH-
HBIA HHTEIUIEKT [15], mogHMMan Bompoc o CpaBHEHUH
BO3MOKHOCTEN YEJIOBEYECKOTO MO3Ta M KOMIIBIOTEPA.
[lonsTre WHTENIEKTa HE ONPEENIEHO HU IS YeIoBe-
Ka, HU JUI1 KOMITBIOTEpA, HO ICHO, YTO YCIIOBUEM pea-
JIU3AIMH Y€JI0BEYECKOI0 MHTENJIEKTa SBJISETCS HalH-
yue y uesioBeka co3HaHus. Co3HaHME — CII0XKHOE
MHOTOIIapaMeTPHUECKOe SIBJICHHE, U J0 CHUX IMOp HET
MOJTHOTO IOHUMAHUSI €r0 CYTH M HET €ro YeTKOIo OIl-
penenenud. Cuuraercs, 4YTO MOJAEIUPOBAHHE CO3HA-
HUSl HEBO3MOXXHO [16], TeM He MeHee HeKOTOphIe Ia-
paMeTpbl CO3HAHUS U3BECTHBI U MOTYT OBITH MOJIE3HBI.
OHO U3 MPOSIBICHUN CO3HAHUS — OIPEACICHUE CBO-
€ro IOJIOKEHHsI B OKpYJKarole cpene. I1o Tpedyer
MOCTPOEHUS TPEACTaBICHHUS 00 OKpy’Karoliew cpene
U BBIAETCHUS ce0sl U3 Hee KaK HE3aBUCHMOM YacTH.
IToutn 100 ner Hazan SIko6 ¢pon HMkckionp moctynu-
poBai 3HaKoBYIO KapTuHy Mupa (Umwelt) s uccie-
JyeMol yacTh Mupa W (YHKUHOHAIBHBIA KPYT Kak
Ccroco0 HCCIIEeOBAHUS OKPYIKAIOIIEro MHpa M HHCT-
pymenT ans noctpoerns Umwelt [17, 18]. Otnenenne
ce0si OT OKpYJKAaloIIEr0o MHUpPa W CBSI3aHHBIA C HHUM
NPOLIECC Pa3leNiCHNUs] OKPY’KAaloIIero Mupa Ha Hpen-
METBHl U SIBJICHUS, TO3BOJSIONIMHA NPUIHCHIBATH UM
3Ha4YeHHE 3HAKOB, CBSA3AaHBI C MPOILIECCOM BBIJCICHUS
u wunguBuayauuud [19]. Ilpomecc wuHIMBHIYyalUU
o0OecnieunBaeT eme OJHO CBOMCTBO CO3HAHWS — Ha-
nuuue BHyTpeHHed peuu [20, 21]. VimeHHo oHa mo-
3BOJISIET B3MISIHYTh Ha ce0sl CO CTOPOHBI U JeJaTh Cy-
JKICHUS U OLIGHKU O CBOMX ACHCTBHSAX KaK CTOPOHHE-
ro oObekTa. BHyTpeHHss peuyb TakKe IO3BOJISET
0QOpPMIIATE MBICTH CIIOBECHO /IS KOMMYHHUKAIlUU
B COLINYME.

3AK/IIOYEHUE

PasBuTue coumymMa cCOnpsKEHO C MOSBIECHUEM I10-
TpeOHOCTEH B HOBBIX 3HAHHMAX, TEXHOJOTHSIX, Marte-
puanax. PazpabaTsiBaeMble HHCTPYMEHTHI H IPUOOPHI
CTaHOBSTCS Bce Oojiee CIOKHBIMHU HE TOJBKO IJISl HC-
MOJIb30BAHUSL U UHTEPIIPETALMUA PE3YJIBTATOB, HO U II0-
HUMaHusl UX cyTH. BosHukaer HOBbIM Tun mudoio-
T'M{, HICTOYHHKOM KOTOPOH CIy»atr (haHTacTHYECKHE
POMaHbI — O BOCCTaHUU POOOTOB, 00 UCKYCCTBEHHOM
UHTEIUIEKTE, KOTOPBIA TOTOB 3aHATh B MHpPE MECTO
YeJIoBEKa.

Bce mpuOopbl Kak 3KCTpacoMaTHYECKHE OpTraHbl,
B TOM uucie u UM, MOTyT U JOJIKHBI IPEBOCXOJUTH
€CTECTBEHHBIH opraH mo cBouM ¢yHkuusM. Ho kak
4acThb Tela OHU HE MOTYT IIPEB30MTH 4YelOBEKa

M0 COBOKYITHOCTH BO3MOxHOCTei. [Ipobnema He B ToM,
yT00Bl co31aTh WM, KOTOpPBI MOXET Jenarh 4To
YTOZHO, @ B TOM, YTOOBI JieflaTh UMEHHO TO, YTO HYX-
Ho. Eciiu mpeicraBuTh cebe CUTyalHiO, YTO MAITHHBI
BBITIUIA W3-TIOJT KOHTPOJIS M CTAJIM BPaKIACOHBI UEJI0-
BEKY, TO 3TO O3HAYaET, YTO €CTh HEKTO, KTO 3aJI0KHIJI
B IIpOrpaMMy TaKyk BO3MOXHOCTb U XOYET CKPBITh
CBOM BpaKAcOHBbIC HAMEPECHHSI, TIPUKPBIBASACH (paHTa-
CTHUYECKUM MHU(OM.
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SCIENTIFIC DEVICES AND INSTRUMENTS
AS A SPECIAL KIND OF ARTIFACTS

I. B. Ptitsyna

Institute for Analytical Instrumentation of RAS, Saint-Petersburg, Russia

The history of artifacts (human-made objects) is as great as the history of mankind. Among the wide variety
of artifacts, tools occupied an important place from the very beginning and, somewhat later, instruments.
The development of society has always been accompanied by the need to increase the capabilities of these arti-
facts and their complications. All artifacts of this kind are extrasomatic organs — addition to bodily and mental
organs — they are tools created to increase the ability to solve certain problems. With the development of tech-
nology, their capabilities have become so great that the question has arisen whether they exceed the capabilities
of the human brain. This question is especially relevant for these kinds of tools that are created to assist
the brain — self-learning computer programs of artificial intelligence. To understand this, one needs to turn to
the origins of science, back to the day when the foundations of methodology and general principles for obtaining
a mental product were laid. This result has a peculiarity: it is often perceived anthropomorphically, transferring
the properties of the experimenter to the result of his activity. This is especially true for complex devices and
instruments. The article shows the nature of the relationship between a person and an instrument as his artificial
extrasomatic organ.

Keywords: device, instrument, artifact, extrasomatic organ, artificial intelligence, methodology, model, anthropomorphism,
mythologization of science

INTRODUCTION tered pebbles with a sharp edge were among the earli-

est tools. Cultural objects were replenished with a new

The term "artifact" has several meanings. In expe-  type of artifacts associated with rituals as a method of
rimental sciences, an artifact is often understood as an  communicating with spirits and the other world —
unwanted extraneous effect on an object that distorts amulets and other objects of worship, which later pro-
the result of an experiment, or the result of such vided the basis for what is now understood as cultural
an effect. In the sciences that study a human and his  objects. It is the finding of these new types of artifacts
activities, an artifact is understood as any object that  that gives reason to anthropologists to assert that their
has been exposed to a human. In the present text, it is manufacturers are already related to humans, not ani-
an object artificially created for a specific purpose and  mals. Tools have improved and become more diverse
which has been given physical characteristics and over time as humans have progressed. Specialization
a sign, symbolic content [1]. Artifacts can be condi- appeared — working tools, medical ones, weapons.
tionally separated into two large groups: objects used  Over a long history, there have been not only gains,
to increase power, motor and other bodily capabilities  but also losses. Many cultures disappeared without
(tools), and objects used to influence the external en- leaving a description of their technology. For exam-
vironment for its transformation and improvement ple, there is still debate about how, without advanced

(cultural objects). technology, it was possible to cut and grind huge
Some animals are already able to use suitable items  boulders and build megaliths of them.
for their needs. Sticks, with which they take objects Research activity is a necessary component of hu-

out of an inaccessible place, or stones, which are used  man activity. Among the instruments, a special large
to break nuts and shells, can be regarded as rudiments  group is formed, designed to increase human capabili-
of tools. The rudiments of cultural elements include ties to study the environment; these are instruments.
the creation of various kinds of shelters, nests. Instrument history, starting with the simplest measur-
ing instruments, is usually given in manuals on in-
strumentation [2—6]. In addition, there is a fairly ex-
tensive literature on the history of individual types of
instruments. The devices expand the capabilities of
sensor systems and allow observation and registering
of those parameters of objects that are inaccessible to
ordinary perception.

MAIN TYPES OF ARTIFACTS

Obviously, human artifacts are fundamentally
more complex and diverse. Already ancient people not
only adapted objects as tools, but specially made them
for a specific task. Scrapers and cutters made of splin-

16
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To understand how more complex artifacts, includ-
ing instruments, arose, one needs to look at the origins
of science. New European science, or what is called
modern science, arose relatively recently and is cha-
racterized by the presence of established research me-
thods and proof systems [7].

THE ORIGINS OF SCIENCE

Modern science has arisen from three main
sources. Ancient science (natural philosophy) is often
considered the beginning. To it can be added sources
of knowledge from ancient India and Arab countries,
as well as medieval scholasticism, which had a theologi-
cal content but retained an interest in ancient authors.

Another source is the practical skills of artisans,
which were passed down from generation to genera-
tion in a family or craft workshop and changed the
general level of knowledge.

The third and most intriguing source was alchemy,
which is known to have given impetus to the devel-
opment of modern chemistry [8], but its role is not
limited to this. After its appearance, research began to
take on a modern look.

It was the Renaissance era, during which
the worldview of people changed. Alchemy existed
before, but during this period it experienced its hey-
day, and then was supplanted by science. In Christian-
ity, the Creator, who firmly occupied the center of
the picture of the world, began to lose his position
somewhat, at first quite insignificantly. Inquiring
minds appeared and tried to unravel the unknown.
They wanted not only to know how this world was
created, but also to create what was considered inac-
cessible to a human being. They looked for the philo-
sopher's stone, in order not only to turn other materials
into gold, but also to govern matters of life and death.
It gives eternal youth and allows the growth of a ho-
munculus in a test tube — a small but living person.
Many of those who were the first scientists and laid
the foundations of modern science were alchemists
[9]. The most famous of those about whom reliable
information has been preserved is Newton, who, how-
ever, did not advertise his studies of alchemy during
his lifetime [10]. Almost simultaneously, scientists
began to lay the rational foundations of science and its
methodology [11].

PROPERTIES OF TOOLS,
A TOOL AS EMBODIED IDEA

All instruments, including devices, were created to
enhance human capabilities. Tools can be viewed as
extrasomatic organs, artificially created additions to
human ones. Production tools increase the physical
capabilities of a person (for example, a hammer,
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an electric drill, a lathe), and research tools — the ca-
pabilities of the senses (for example, glasses, a tele-
scope, a pressure meter, a recorder of fluctuations).
Over the last generation, a new type of tool — com-
puters combined with programs — has emerged to
improve mental abilities, and among them, a subgroup
of artificial intelligence (Al) stands out. Their history
began with the simplest devices for counting: abacus-
es, schoty, arithmometes, and calculators, and later
they acquired many new functions and are now used
both as individual devices and as part of experimental
setups. All tools are specialized, sometimes imple-
menting a large but limited list of functions. There is
now a large list of areas in which the power of Al is
used, and this list is constantly expanding. Like any
artifact, Al is the embodiment of some kind of activity
aimed at solving a specific problem. This is the model
of the problem implemented in the material. At
the same time, all the problems of the models are pre-
served, including restrictions on the chosen parame-
ters for modeling, which leads to the need to limit
the capabilities of the device.

The results of the work of Al are supposed physi-
cal phenomena, such as the appearance of black and
white or color images on the computer screen, which
the user perceives as text or as other data obtained as
a result of the implementation of the algorithm. They
are just physical phenomena in a physical substrate,
specifically, the result is the interpretation of these
images by the user, caused by the user's activities to-
gether with the developers and other creators of
the algorithm. Al cannot evaluate and interpret
the result of its work, but can only prepare part of
the work for a human. This part of the work can be
very large and impossible for the researcher without
assistance, but the input of the experimenter is critical
to obtaining the final result. If the role of the people
who prepared the software for work is ignored, and
the result of their work is attributed to the computer,
then human properties are assigned to the Al. There
is, as a linguist would say, a metaphorical transfe-
rence.

An explanation is required as to which mental ca-
pabilities are meant. Whatever the principle of Al
construction, whatever the grounds for it would be
used — various logics, adding sign systems, or other
new methods — all of them cannot go beyond ratio-
nality. Al increases mental capacity in what can be
rationally expressed and justified. In what relates to
free creativity, to the manifestation of initiative, its
help is not possible. Even the most advanced Al can-
not solve the most basic problem if it is not included
in its task set. The experimenter cannot program
the algorithm with complete knowledge of a person's
mental operations because no one has this knowledge
to date. And this incompleteness, in comparison with
the completeness of the original, imposes insurmount-
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able limitations. To think that this is possible means
considering oneself as the Creator, creating the mental
part of the homunculus. As knowledge about how
the brain works grows, Al becomes more advanced.
But to the same extent, the demands on the abilities of
Al also increase. This is reminiscent of the ancient
story of Achilles and the tortoise.

"MAP IS NOT A TERRITORY"

Now only historians of science remember that at
the beginning of its existence, science stood side by
side with mysticism. However, science has retained
features that distinguish it from other activities.
The existing everyday attitude to science presupposes
that it knows and can do almost everything, and what
it does not know, it investigates and finds out a little
later. This leads to the mythologization of science,
which has omnipotence, abilities close to the divine.
So, in the scientific and popular environment, the
question is regularly discussed whether it is possible
to create a model of something (brain, consciousness,
thinking, etc.), which would completely preserve all
the properties of the original. For example, there is
a long discussion on the question: "If every human
neuron were accurately modeled on a computer,
would this lead to human consciousness? "[12] To
answer this question, it is necessary to perform at least
two actions: to understand what human consciousness
is and whether the model of a neuron differs from the
neuron itself.

There is such a philosophical meme: "A map is not
a territory" [13]. To paraphrase, we can say that
the model or sign "—" is not what is being modeled or
indicated. The sign does not contain complete know-
ledge of what it means, but only the meaning that
the author puts into it. Models also do not fully cha-
racterize what they model. Mental models represent
the idea of an object, collected from those characteris-
tics that are of interest and chosen by a researcher. In
practice, 3-4 characteristics are most often used.
An increase in their number for a more complete ob-
ject description faces the problem that the description
will inevitably include incompatible or even contra-
dictory elements. The explanation for this phenome-
non lies in the nature of the language used to describe
the model. Back in the day, Friedrich Weismann
showed that a language has layers that do not fit to-
gether, and each of them has its own logic [14]. If,
nevertheless, we assume that this condition is sur-
mountable, then it is necessary to consider two cases:
the modeling of artifacts, i.e. artificially created ob-
jects, and the modeling of natural objects. The most
accurate modeling of artificial objects is really possi-
ble, but at the same time the property of the model is
lost. This is a replication. Artifacts have a peculiarity:
they are a materialized sign of their original, their

"portrait" with the sense originally laid in them. Mod-
eling natural objects in the entirety of their properties
is associated with the difficulty that it is impossible to
take into account all of their properties in advance.
We don’t know what we don’t know. There can al-
ways be something that the researcher himself does
not know or the science of his time does not know.
The idea of such modeling at a subconscious level
contains the notion of the researcher as an omnipotent
person with the properties of the Creator. Let us turn
to the issue of the above-mentioned discussion about
the possibility of the manifestation of consciousness
in the model [12]. The issue suggests the possibility of
the model having anthropomorphic properties. From
the point of view of alchemy, this is an attempt to
create a homunculus.

The answer lies in the question itself, in the words
"accurately modeled". The author of the question had
to understand what "exactly" means and whether it is
possible to fulfill this condition.

ARTIFICIAL INTELLIGENCE

Another manifestation of the mythologization of
science is the belief that Al can be equal or even supe-
rior to humans in its capabilities. First, you need to
ask yourself what exactly needs to be exceeded.

Earlier, Roger Penrose, discussing artificial intelli-
gence [15], raised the question of comparing the ca-
pabilities of the human brain and the computer.
The concept of intelligence is not defined for a person
or a computer, but it is clear that the condition for
the activity of human intelligence is the presence of
a person's consciousness. Consciousness is a complex
multi-parameter phenomenon, and there is still no full
understanding of its essence and no clear definition of
it. It is believed that the modeling of consciousness is
impossible [16], nevertheless, some parameters of
consciousness are known and can be useful. One of
the manifestations of consciousness is the determina-
tion of one's position in the environment. This re-
quires building an understanding of the environment
and separating oneself from it as an individual part.
Almost 100 years ago, Jakob von Uexkiill postulated
a symbolic picture of the world (Umwelt) for the in-
vestigated part of the world and a functional circle as
a way to explore the surrounding world and a tool for
building Umwelt [17, 18]. Separation of oneself from
the surrounding world and the associated process of
dividing the surrounding world up into objects and
phenomena, which makes it possible to ascribe
the meaning of signs to them, are related with
the process of individuation [19]. The process of indi-
viduation provides another property of consciousness
— the presence of inner speech [20, 21], which allows
for looking at yourself from the outside and make
judgments and assessments about your actions as
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an outside object. Inner speech also allows one to
formulate a thought verbally for communication in
society.

CONCLUSION

The development of society is associated with
the appearance of needs for new knowledge, technol-
ogies, and materials. The developed instruments and
devices are becoming more and more complex, not
only to use and interpret the results, but also to under-
stand their essence. A new type of mythology is
emerging, the source of which is science fiction —
about the uprising of robots, artificial intelligence that
is ready to take the place of mankind in the world.

All devices as extrasomatic organs, including Al,
can and should surpass a natural organ in their func-
tions. However, as a part of the body, they cannot
outperform a human in terms of total potential.
The problem is not creating an Al that can do any-
thing, but doing exactly what is needed. If you im-
agine a situation in which Al gets out of control and
becomes hostile to mankind, then this means that
there is someone who has laid such an opportunity in
the program and wants to hide his hostile intentions,
by hiding behind a fantastic myth.
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