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NEPCMNEKTUBbI PA3BUTUSA BbIYUCITUTENbHbIX CPEACTB C CETEBbIM B3AUMOOEACTBUEM

1.MocTaHoBKa Nnpo6rnembl

Mpodpeccop WeHckoro umHCTUTYTa MonekynsipHon 6uotexHonorum [Mutep Lyctep yTBepxgaeT, UTO BO33peHMs
3BOJTIOLIMOHHON TEOPWUM MOryT OblTb MEpeHeceHbl Ha MHOrMe aHTPOMNOreHHbIe 0O bEKThI, BKIOYas koMnbtoTepsl [1].

O cBA3KM pasBUTUA CKMBOW» M «HEXMBOW» MpUpPOAbl CBMAETENbCTBYET M MOCTynaT nucatens-daHTacta u
ydyeHoro Bnagumwupa CaBuyeHKO, KOTOPbIA [MacuT, YTO CyLLEeCTBYeT 3epkaribHash CUMMETPUsi MeXay SBNeHnsMu
Hayana mupa «©KMBOM» U «HEXWBOW» MPUPOAbl M passuTnem umsunmsaumn. Kak yteepxgaet B. CaByeHko, aTo
COMOCTaBfEeHNe ABMEHUA Hayanma mvpa 1M LMBMIM3auMM [OCTATOMHO AOCTOBEPHO W BbIpaXaeT 3akOH MpUpOoAbl C
BeposTHocTblo 0,999 [2]. [lanee B cTaTtbe AeWCTBME 3TOO 3aKOHa PaCcNpOCTPaAHEHO Ha 3BOMIOLMIO MO3HaHWA
YeroBEKOM OKpYyXKaloLLero Mvpa 1 passuTie BO3MOXHOCTEW BbIYMCNUTENBHBIX CPEACTB U UX CTPYKTYp. Elle ApeBHue
dunocodbl OTMETUNN TOT pakKT, YTO MOAEMb MUpa MOXHO MOCTPOUTbL ABYMS CMOCOBaMu: KOHLEHTPUPYs CBOe
BHMMaHVWe Nnbo Ha NpPoMCXoAsilMX B HEM npoueccax, NMMbo Ha CyLWHOCTSX, ux nopoxgatowux. Mepseii cnocob
OCHOBbIBAETCA Ha CTPYKTYPHOM aHanv3e, onepupyloeM MOHATUSIMU «MNOTOKN AaHHbIX» U «NpoLeccbl 06paboTkmy,
NpuBOASLLEM K AEMeHWI0 UCCeAyeMO CUCTeMbl Ha uepapxuyeckue Mogynv, a BTOpPOW cnocob HanpasneH Ha
BbISABIEHME CYLLECTBYIOLLNX 3aKOHOMEPHOCTEN UccregyemMblixX MPOLECCOB U ABNEHUN.

B cBfI3U C BbILLEU3NOXEHHBIM MOXHO NpeanonaraTe 3BOMIOLMOHHBIVA NYTb Pa3BUTUS BbIYNCIINTENBHBIX MaLUVH,
CMCTEM ¥ ceTeil, MOAYUHEHHBIX 3aKOHY 3epKaribHOV CUMMETPUM MO OTHOLLIEHWIO K XXUBOW NPpUpoAe.

BblumMcnmTenbHble MallMHbl, CUCTEMbI U CeTu cnyxaT Ansg obpaboTku, nepefaym M XpaHeHWs OaHHbIX W
3HaHun. CoeguHeHHble CpeacTBamMy KOMMYHMKauuW, 9T BbluMCIMTENbHble cpedcTBa obpasyloT ceTeBoe
rMNepnpocTpaHcTBO, NogobHoe TOMy, YTO CyLIecTBYyeT B WBOW npupode. B aTon cBA3M Heo6XoAMMO OCO3HaTb
€OVHCTBO 3aKOHOB (DYHKLMOHNPOBaHWNS MHopMaLun Kak B npupoae, Tak u B obwectse. Micxoga ns 3BonOLMOHHOTO
pa3BUTMS NPYMPOAbI, 00LWecTBa, BbIMUCIUTENBHBIX CPEACTB U KOMMYHUKaUMNA, a Takke OObedVHSIIOWMNX NX 3aKOHOB
DYHKLUMOHMPOBaHWA MHOPMaLMK, onpegenum, Ha Kakom aTane 3Toro pa3BUTUSE OHN HAXOOSATCS.

Mpn aTtom Heobxogumo o6paTUTb BHUMAaHME Kak Ha CTPYKTYPHO-(PYHKLMOHAaNbHYIO OpraHum3auuio AaHHbIX
cpeacTs, Tak M Ha nepepaboTky MHdopmauuyu BooOLle M 3HaHWIA, B YacTHOCTM. B cBA3M C paccMoTpeHueMm 3Tux
MPOLIECCOB C TOYKA 3PEHUst IBOMIOLIMOHHOIO pasBuTMA ocoboe BHUMaHWe HeobXoAMMO YAEenuUTb CrOXHOCTM
opraHunsaumv, aganTMBHOCTU K BHYTPEHHUM U BHELUHUM YCIIOBUSIM MPUMEHEHMS N BO3MOXHOCTU CaMOpPasBUTUS, YTO
NpuCyLLIe XXUBOW Npupoae.

Mcxoas w3 aBomiouMn pasBuUTUS BbIMMCIUTENbHBIX cpeacTs, Oyaywine nokoneHns 3BM Oyayt no csoen
opraHusaummn 6nmxe K B1MonorMyeckum cuctemam, YeMm K COBPEMEHHOMY aBTOMaTU3MPOBaAHHOMY NPOU3BOACTBY. JTO
He wucknioyaeT, a, HaobopoT, npegnonaraeT LIMPOKOE WCMNOMNb30BaHWE COBPEMEHHOr0 aBTOMAaTM4ECKOro
npou3BoacTBa, OcHoBaHHOro Ha [Allax, cneunanusupoBaHHbIX M MPOGNEMHO-OPUEHTUPOBAHHBLIX NPOM3BOACTBAX.
OBM un 6uonoruyeckune cmctembl Npu yHKLMOHMPOBAHWK, B OCHOBHOM, ONEPUPYOT MHPOPMaLIMOHHBIMK OB bekTamu,

YTO UX 3HAYUTENBHO COnMXxaer.
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Pasnuuatotr agantaumio GuOnNorMyecknx CMCTEM MO BPEMEHHbIM MapamMeTpam peakumn (OHTOreHeTudeckue
peakuumn), BO3HMKaOLWMM NPV OEeNCTBMM CUCTEMATUYECKUX pasgpauTenei B npouecce pasBuUTUS U 0byyeHus
cucTembl, U UNOreHeTUYecKMe, MNPOSBASOWMECS B NpoLecce 9SBOMIOUMM BMAA NPU ANUTENbHOM OEeWCTBUM
pasgpaxuTenen, nubo KpaTKOBPEMEHHble AENCTBUSA, Bbl3BaHHblE peako AEeWCTBYHOLWMMMK pasgpaxutensamu [3].
MepBbI TUN peakunin SABRSIETCSH CTPYKTYPHO-(PYHKUMOHAmNbHBIM, @ BTOPOM — YUCTO (PyHKUMOHAnNbHbIM. Kpome
BPEMEHHOro acnekra, Guonormyeckne cucTembl aganTUPYOTCA Takke Ha OCHOBE MpuHUMNa adeKBaTHOCTU —
3aKOHOMEPHOro MpUCMOCObneHnss K cpege Ha YPOBHE CIOXHOCTU  (YAcna  COCTOSIHUMIM) M OpraHv3auum
(konmuecTBeHHasi Mepa cocTosiHui). Kak gns 6vo, Tak M ONsi aHTPOMOreHHbIX CUCTEM, AeNCTBYeT CTaTU4eckui
MPUHUMN  aAeKBATHOCTU CMOXHOCTU M YPOBHS OpraHv3auum cpefdbl UM AvHamuyeckuid. [pn  AMHammuyeckon
afeKBaTHOCTU pas3BUTME CUCTEMbl HampaBfeHO Ha AOCTUXEHWe HOBOro, 6oree BbICOKOTO YPOBHS adeKBaTHOCTM
(pa3suTnsA) Npu OA4HOBPEMEHHON MUHUMM3ALMW 3aTPAaT PECYPCOB (BPEMEHHDBIX, IHEPTETUYECKUX N BELLECTBEHHBIX).

PasnuyatoT Tpu Tuna ageksaTHOCTM GUOCUCTEMbl U cpefdbl MO CTEMEHU CAOXHOCTU — Of4HO3HaYHas (4ncro
COCTOSIHUA CUCTEMblI U cpedbl COBMagatoT), 0606LieHHasi (HECKONbKUM COCTOSHUSAIM cpefbl COOTBETCTBYET OOHO
COCTOSIHWE CMUCTEMbI) U aHanMTh4eckas (O4HOMY COCTOSIHMIO cpefbl COOTBETCTBYET HECKOSIbKO COCTOSIHUIA CUCTEMBI).
Mpu aTom pasnuyaloT TpU Tuna B3AaUMOAEWCTBUS CUCTeMbl CO cpefdon: cnaboe, curbHOe BepPOATHOCTHOE
B3avMoJencTeme unn 4eTepMMHMPOBAHHOE.

Kak BuaHo, Hanbonee 6nu3koe copepxaHue 3STUX TUNOB B3aUMOAEWCTBUS B BbIYUCIIUTENBHOW TEXHUKE
MUMeeTCs Y BbIYNCIMTENbHBIX CPEACTB C CETEBOW CTPYKTYpOW U CEeTeBbIM B3aMMOLEWCTBMEM — BblYMCIMTENbHbIX
ceTax, 6mo u HeurpokomnbioTepax. B aTux cuctemax Hambornee nonHO OTpaxaloTcs creaylowme NpUHLMNGI
6uonornyecknx cuctem [3]: agantaumu, 3BOMOLUM, CTPYKTYPHO-(PYHKLMOHAMBHOrO €A4UHCTBA, afeKkBaTHOCTU U
apyruve.

B cBA3u c Tem, 4TO B X04€e 9BOMOLNM BUOCUCTEMBI AOCTUMIN ONTUMANbHOIO YPOBHS COBEPLUEHCTBA, MO3TOMY
OHM MOTYT CRyXWUTb npoobpasamy ANA CO34aHUS HOBbIX BbIMMCNUTENbHBIX CPEACTB, paboTallyx Ha OCHOBE
BHYTPEHHEro W BHELHero B3aumoaencTeus. [pu 3TOM HeoGXOAMMO yuuTbiBaTb Criedylolme YpOBHM CETEeBOro

B3aMMOLENCTBUS: OPraHn3aunoHHbIN, MHAPOPMALMOHHbLIN, anropUTMUYECKUA, MPOrpaMMHbIA U annapaTHbIN.

2. dBonouus pPa3BUTUA BbIYUCITUTENIbHbIX CPeacCTB, XXNBOWM npupoabl n obwecTBa

Ons obecnevyeHns yCTOMYMBOCTM, XKM3HECTIOCOOHOCTU U afanTMBHOCTU GUONMOTMYECKUX U aHTPOMOreHHbIX CUCTEM
NPOMCXOANT MOCTOSIHHOE BO3pacTaHMe WX CIOXHOCTM B MNpouecce 3BOMUMU. ITO COOTBETCTBYET 3aKOHY
A. BoroHkuHa 0 BO3pacTaHWMKU CIOXHOCTW CaMOKOMWPYHOLLMXCA CUCTEM NpPW BO3LENCTBUM HA HUX MOCTOSIHHBLIX
BHelWwHux ycnosuin [4]. Mo MHeHuo A. BOMNOHKMHA, 3TOT 3aKOH SBMSETCS CMbICNIOM CyLEeCTBOBaHWUS MNpUpoabl.
YCNOXHEHNs1 B 3TUX CMCTEMaxX BO3HMKAIOT 3@ CHET MOHWMXEHUS CITOXHOCTU (paspyLUeHusi, MOBLILEHUST 3HTPONUK)
cuctem Oonee HM3KOrO YpoBHS NMOO MyTem MOrmolleHnss ux aHeprun. Ha aTton 6as3e Bo3HukalT Bce Oonee
YCIOXHAILWMECA CTPYKTYpbl, 00pasyloLmne cucTeMbl BTOpPOro, TpeTbero u T. 4. ypoBHew [4]. Kak yTBepxpaet
A. BONOHKMH, 3TOT 3aKOH MOSIHOCTbLIO NOATBEPXOAETCS NCTOPUEN BO3HUMKHOBEHMS XM3HU Ha 3emne. B cooTBeTCTBUU
C 3TUM 3aKOHOM BEHLIOM 3BOJIOLIMOHHOW MMpamMuabl KMBOW NPMPOAbLI CTan 4YenoBek, KOTopbii cymen Gnarogapsi
WHTENNEeKTyanbHOMY YPOBHIO Pe3KO OTOpBaTbCA Aaxe OT Gnvkanlmx NnpeakoB U UCMONb3oBaTh AN CBOEro pa3BuThs
M pocTa He TONbKO MpeablayLiMe YPOBHU CITIOXHOCTU, HO U HYNEBOW YPOBEHb — HEXMBYIO NMpUpoay (aHTPOMOreHHble
06bekTbl). WMeHHO WHTennekT, cnocobHOCTb K abCTpakTHOMY MbILMEHUO, MMaHUPOBaHWE W  co3fdaHue
a@HTPOMOreHHbIX OOBLEKTOB, HaMpaBriEHHbIX Ha pPEe3Koe YBENUYEHVWEe MPOU3BOAUTENBHOCTM W CO3[4aHWE HOBbIX
TEXHONTOMIA, MPUBENN K TOMY, YTO YENTIOBEYECTBO NOMano Ha BbICLUYK CTYMNEHb Pas3BUTUS BMOMOrMYEeCcKoro XXMBOTHOIO
Mupa. OfHako B Hedpax AesiTeNbHOCTM YEerioBeYecTBa 3apOAuMIiCsl HOBbIWA, Gonee BbICOKUIA YPOBEHb CROXHBLIX
a@HTPOMOreHHbIX CUCTEM — BbluMCNUTENBHbIE cucTeMbl. OCHOBHasA 4acTb 3TUX cUCTeM GasupyeTcs B HacTosiee

BpemMa Ha npuHuunax, OoTInYHbIX OT ouonornyeckux cuctem. Ho B nocrnegHee BpemMda NoABUNUCH BbIYUCITIUTENbHbIE
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CUCTEMbI, apxuTekTypa M (YHKUMOHMpOBaHME KOTOPbIX 6nunskm k Guonormdeckum cuctemam. lNpu ycnosum, 4TO
nporpecc pasBuUTUsSt ANEKTPOHUKU OydeT NpoAoKaTbCs TakMMMK XKe TEMMNamu, Kak B HaAcTosllee BpeMsi, TO, Kak
ytBepxaaeT A. BbonoHkuH, B Onwkanwmne 50-100 neT KOMMbOTEPbl MO CBOMM BO3MOXHOCTSM CpPaBHSILOTCA C
YenoBe4eCckM MO3roMm.

B Guonornyecknx cuctemax oTaenbHOe CyLEeCTBO, HE UMELLIEE BO3MOXHOCTM K CAMOKOMUPOBaHUIO U CBS3U C
apyrumn nopobHbIMK cyliecTBamn, He MOXeT 06pa3oBbiBaTb YCTOWYMBYKD CUCTEMY M paHO MIN MO3OHO [AOIMKHO
ucyesHyTb. [ina yenoBeka 3TO elle Gonee cepbe3HO, Tak Kak OTAENbHbIN YernoBek He MoxeT obecneyuTb TOT
BbICOKUA Hay4HbIA U TEXHONMOIMYECKUA YPOBEHb, KOTOPOro Mor Obl JOCTMYb KonnekTve [4]. B BbluMcnMTENbHON
TEXHWKE 3TOT (DEHOMEH TaKkKe CylecTBYeT, TaK KaK aBTOHOMHbIA KOMMbLIOTEP HE MOXET NPeACTaBUTb Takue xe
BO3MOXXHOCTU, Kak BbluMcnuTenbHas cetb. Ocobo 370 BaXKHO Npu paboTe Co 3HaHUAMM.

Ha 3emne B HacToswee Bpems umeetcs 1,5 mMunnvoHa BMAOB XMBOTHbIX M okono 0,5 mMunnnoHa pacteHun,
yTo fABMsieTca pesynbtatom 2 — 3,5 munnuapgos net asontoummn [5]. Mo oueHkam 3Hanm [poyBa, coTpyaHuKa
komnanun Intel, k 2002 rogy KONMMYECTBO YMUMOB, HEMOCPEACTBEHHO PaboTaloWMX B PasnMYHbIX TEXHUYECKMX
n3genusax (BHe KOMMbIOTEPOB), AOCTUIHET 6 Munnuapgos, a k 2005 rogy — 10 munnuapaos [6]. AHanorMyHeIn poct
OXWnAaeTcsl B UCNOMb30BaHUM PasfnyHbIX BUAOB YAMOB B KOMMbIOTEPAX.

OBontoumnsa GuocmMcTem A0 HEAABHErO BPEMEHU MMENa KavyeCcTBEHHO Gonee CNoXHbIN YpOBEHb OpraHu3aumm u
CMNOXHOCTU MO CPaBHEHWUIO C €CTECTBEHHLIMU HEOPTraHUYECKUMU U aHTPOMOreHHbIMU obbekTamu. OfHaKo NosiBreHne
OMO U HENPOKOMMBLIOTEPOB U Pa3BUTUE BbIMUCIIUTENBHLIX CETEW MO3BONSET YTBEepXAaTb, YTO B CPaBHUTENBHO
Hefanekom Oyayuwiem CroXHOCTb 3TUX cucteM npubnuamtca k Guonornyeckum. OTMETMM, YTO MO CTPYKType U
opraHuMsaumm 3Tu CUCTEMbI Takke NoA0GHbI GUoNornyeckum.

PaccmoTpum 6onee nogpobHO, 4TO NpeacTaBnsioT cobon HEMPO U BUOKOMMBLIOTEPLI, YEM OHW OTNMYaKTCS OT
OGbIYHBIX M YTO Yy HUX OOLLEro C BbIYUCAUTENBHBIMU CETAMM.

BrokomnbioTep, HasblBa€MbIl WMHOTAA MONEKYNAPHBIM  KOMMbIOTEPOM, — JIOTMYECKOe BblYMCAUTENbHOE
YCTPOWCTBO, KOTOPOE MCMNOMb3yeT NPUHLMINBI 06paboTkn nHopmaLmm, NPUCYLLME XUBbIM OpraHM3mMaMm, a B KayecTBe
anemMeHToB 6a3bl MPUMEHSIIOTCS CIOXHbIE COMeTaHUsA MOMeKyn 6MoNnorMyecknx BeLecTB.

MnoTHoCTb KOMMoHOBKM MonekynsapHeix CBUC B 100 Teicay pa3 6onblue, YeM COBPEMEHHbIX MHTerparnbHbIX
CXeM, W noTeHuManbHO CnocobHbl MOBBICUTL Ha TpU MOpsidka CKOPOCTb MEPEKIIOYEHUST MO CPaBHEHWUIO C
NonynpoOBOAHUKOBBLIMY 3reMEHTaMu, COCTaBMSIOLLYH HECKONbKO HaHocekyHA. OTMEeTUM, YTO YernoBeyeckui mMosr
copepxuT okono 10 mnpa. HEVMPOHOB M Ha Tpy Nopsaka 6onbLue CMHanNcoB.

HevipokomnbioTep npeacTaBnsieT coboit HEMPOHHY NBO HerMponogobHy ceTb, OObEeAUHSIIOWYI0 TEM WK
WHbIM 006pa3oM MHOXECTBO WMCKYCCTBEHHbIX «HEMPOHHbLIX» 3N1EMEHTOB. JOTa CeTb ABNSAETCHA OnpefenieHHoro Buaa
BO30yaMMON cpenon, kotTopas obnagaeT CBOMCTBOM ANbHOAENCTBUS MEXAY SNEeMeHTaMu 1 arnroputMomM oByyeHus.

Kak oTmevan MwuHCKkuiA, B NepcrneKkTMBe HEMPOKOMMbIOTEP MOXET CTaTb yHMBEpPCarbHbIM CPEACTBOM AN
BbIMOMTHEHUS MHOTUX MHTEMMEKTyanbHbiX (PYHKUMA B peanbHOM BPEMEHW W OKpYXaloLlew cpefe, Mo3BOMSHOLWUM
ynpasnsowmm 6nokam MMuTMpoBaTb MHOTME PyHKLMKU B NOBEAeHWM Yenoseka [7,8].

BblumMcnutenbHass CceTb  — COBOKYMHOCTb  TeppUTOpMarnbHO  pacnpefereHHblX  B3auMOAENCTBYHOLLMX
KOMMNbOTEPOB, aBOHEHTCKMX MYHKTOB U TEPMUHArbHbIX YCTPONCTB (Y3roB ceTu), 06beANHEHHbIX KaHanamu nepegayu
MHdOpPMaLUmM B COOTBETCTBUM C CETEBBIMU NMPOTOKONamn obmeHa uHdopmMaumen nog ynpasneHmem pacrnpeneneHHon
onepauuoHHOW  CUCTEeMbl. OTWM  CUCTEMbI  KrnaccuduUMpyOTCs MO CTPYKTYPHOMY,  (DYHKUMOHANbHOMY,
WHPOPMaLMOHHOMY U OpraHn3auMoHHOMY npusHakam [9].

BrokoMnbloTepbl, HEMPOKOMMBIOTEPBI Y BBIYMUCTIUTENBHBIE CETU 00BbEOUHAIOT: CeTeBas opraHvM3aums, ceTteBoe
B3aMMOLENCTBME, CBOWCTBO AAnNbHOOEWCTBMS U HeobxoammocTb paboTbl kKak ¢ OObIMHOW MHOpMaLMen, Tak n co
3HaHusiMu. lNocnegHee 06GCTOATENbLCTBO CTAHOBUTCH pELUAOWMM B 3BOMIOUMOHHOM pPas3BUTUM 3TUX CPEACTB U

NOCTUHAYCTpUanbLHOM MHpopMaunoHHom obwectee [10].
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Mporpecc YyenoseyecTBa BOOOLLE N IKOHOMUKM B, YACTHOCTU, B OONbLUON CTEMNEHM 3aBUCUT OT MOMyYeHUs 1
MCMOMb30BaHNSI 3HaHWM BOOOLlE W TEXHOMOrMYeckux, B YACTHOCTW, TaK Kak Mporpecc npov3BoAacTea
HemnocpeACTBEHHO CBA3aH C MOMyYeHWeM HOBbIX 3HaHWN, a nocnegHune 400 neT — HayyHbIX 3HaHWN. COBPEMEHHbIN
Nporpecc C MOry4YeHWeM HOBbIX 3HaHWM 3aBUCUT OT 3PEKTUBHOCTM WMHCTPYMEHTapUsA, C MOMOLLBI KOTOPOro
nonyyarT 3T 3HaHuA. Ha paHHOM 3Tane TakuMm YHUBEpCarnbHbIM WMHCTPYMEHTapuem SBASIOTCS KOMMboTEPHI,
paboTalolime B CETEBOM MMMNEprpoCTPaHCTBE. YXe CerogHs 3TO MPUBOAUT K CO3AAHWMIO U UCMOMb30BaHMNIO BbICOKMX
TEXHOMOMMM U BO3HUKHOBEHMWIO CETEBOWN 3KOHOMMKM [6].

Pa3Butne TpagMuUMOHHBIX KOMMBIOTEPOB Yyxke npubnmkaetca K cBoen BeplunHe. [Moatomy Bce 6Gonbluee
BHMMaHWe KOMMbIOTEPHOWN HayKu NPUBMEKAOT BblYMCMTENbHbIE CPEACTBA C CETEBLIM B3aMMOAENCTBMEM.

Mpocneavm 3a pas3BuUTMEM 3TUX BLIMUCIUTENBHBIX CPEACTB B COMOCTaBMEHUM C Pa3BUTUEM XMBOW MPUPOLHI.
Mpn aToM Heobxoammo yyecTb psig obctosTenscTs. J1.B. Tapacos ytBepxaan [5], 4TO npouecc 3BOMLMM B XMUBOW
npupoge SBNSeTCA MPUHUMNMAaNbHO HenpeackasyeMbiM B TOM CMbICMe, YTO Henb3si npefckasaTb BO3HWKHOBEHWE
TOrO MUIN MHOFO KOHKPETHOro BMAa.

OpHako nosiBreHve reHHoW MHXEeHepuu B KakOW-TO Mepe onpoBepraeT AaHHoe yTBepxaeHve. B aton casu
CO3[aHne aHTPOMOreHHbIX 06 LEKTOB U MX IBOMIOLMS MOTYT NMPOUCXOAWTL MO MHOMY CLieHapuio, Tak Kak co3daroLmi
3TN 06BbEKTbl YenoBeKk 3HaeT, K YeMy CTpeMuTbCs. Ho 9TO He OTMeHsieT OBLMX 3aKOHOB pasBuTUSA MpUpoabl, rae
YyernoBeKk SBNSETCA ee uYacTblo. [lpyHUMNBI CMMMETPUMM W acvMMETPWMM YMNpPaBnSOT 3akoHamu npupodbl. Kak
yTBepxaaeT J1.B. TapacoB, paBHOBO3MOXHble MCXOA4bl BCErga CBA3aHbl C ONpefenieHHow cummeTtpuein. Noatomy
OTMEYEHHbI BbILLEe 3aKOH 3epkanbHOro oTobpaxeHus B. CasuveHKo BrMonHe MoxeT ObiTb MCNOnb3oBaH AN
conocTaBrneHnsi npouecca obyyeHUs 4YeroBeka, OTPaKAlOLLEro 3JBOSOUMIO MO3HAHWA OKpYXalowero mupa, u
pa3BUTUS BO3MOXHOCTEW BbIYMCINTENBbHbLIX CPEACTB.

Tak, ecnn y pebeHka nepsoe Mo3HaHMEe MUPa CBSI3aHO B 3HAYMTENbHOW Mepe C opraHamu 4yBCTB (Mpexae
BCEro, 3peHVEM N CryxOM), PeYbl0 U OnpederneHHbIMN YMO3aKM4YeHNaIMU, a NOTOM C YMEHUEM XOAWTb, urpaTb,
cuuTaTth, a B 3peniom Bo3pacte — pabotaTtb ¢ abcTpakumamu, usyyaTb pasnuyHble TeopUM U T.4., TO WHTENNeKT
BbIYUCIUTENbHBIX CPEACTB UMeeT 3epkanbHoe oTobpaxeHne. BHavane mawwuHy Hayywnu cuutatb, pellaTb
rfiormyeckme 3agayun, OCBOWTb KOMMbIOTEPHYK anrebpy M nuwb NOTOM pacrno3HaBaTb obpasbl, pedyb, ynpaBnsaTb
WHTENneKTyaneHbIM1 poboTamu, ymeloLWwyMmn ABUrateCs, YaTaTh, crbiwath, U T.4.

[nsa BbIACHEHUS PONK BbIYUCIUTENbHBIX CPEACTB B HAay4YHO-TEXHUYecKon asontounm (HT3) paccmoTpum Tpu ee
dasbl [11]:

1) noarotoButensHasa dasa (XVI — XVII Beka) — obbegnHeHne HayyHOW, TEXHUYECKOW U n3obpeTaTensckomn
AesATenbHOCTH;

2) nepBas dasa (XVIIl Bek) — 3ameLleHne py4yHoro pmanyeckoro Tpyaa MallvHHBIM;

3) BTOpasa ¢asa (XX Bek) — npouecc 3aMelleHWs YMCTBEHHOro Tpyda MalUMHHbIM (NpsMoe 3amelleHune
YyernoBseka) U cosgaHune opyavin Ans yCUNeHns yMCTBEHHbIX BO3MOXHOCTEN YerlioBeka.

MoMMMO nOsIBNEHUS KOMMbIOTEPOB, B COOTBETCTBMM CO BTOpon pason HTI, nosBuMnocb u ceTteBoe
B3aMMOJEeNCTBME B JOKanbHOM W rnobanbHOM ero nposiBneHusix. TakuMm o6pa3oM OTpaxanocb KOmnekTuBHoe
B3aMMogelcTBMe BO BCeX cdepax AesaTenbHOCTH YenoBeyecTBa.

MosiBNeHne BblMMCIUTENBHBLIX ceTelt obecneynno pacnpefeneHHoe xpaHeHwe n obpaboTky nHdopmauuu, a
Takke LUMPOKOe ee pacnpocTpaHeHwe B rrnobanbHOM macwTabe BCEro MHTEPHET - runepnpoctpaHcTea. Ho wm
nosiefieHne 61O M HEWpOKOMMbIOTEPOB TakkKe B IBOMIOLMW He CryyanHO, W, KaK MOKasbiBaeT 9BOMIOLMSA >KMBON
npupoabl, — 3TO MOBbILLEHWE CIOXHOCTM ANS CPeACcTB obecneyeHns aganTUBHOCTM, CaMOpasBuUTUS U paboTbl cCo
CMbICIOBbIMW KOHCTPYKLMSIMWU U 3HAHUSMU.

B aTOM cMbICnie MHTEpecHO COMOCTaBMeHMe C BENUYanLMM OOCTWKEHUEM YeroBeyecTBa — PacLUMAPOBKON
reHoma yemnoseka, cogepxalium okono 40 TbiC. reHOB (MHCTPYKUMI) 1 nopsigka 3 MIPA. 3NeMeHTapHbIX COCTaBHbIX

yacten. B cBA3n ¢ 3Tum wmpodanilee pacnpocTpaHeHne nonyyat OGUOTEXHONOrMW, reHHOOWAarHOCTUKa, reHHas
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UHXeHepus n T7.4. Takum obpasom, B Gnvxkanwem OyaylieM oXuaaeTcs pPOXAEHWE HOBbIX BbICOKMX TEXHOMOMMIN 1
nosiBfieHne YNCTO BUONOrMYECKNX KOMMBIOTEPOB C XPOMOCOMHBIM YNpaBfieHNeEM.

OpHako ans paboTbl CO 3HAHUAMM 3TO He ABMAETCS CTOMb NPUHUMNMAaNbHBLIM, Tak Kak y BonblINHCTBA Noaen
coBnagaeT okono 99% reHoB, HO 3TO He rapaHTUpyeT WX OOMHAKOBOE YMCTBEHHOE passBuTue. A ecrninm K 3aTomy
[o6aBuTb, 4TO BMM3KMIA NPOLIEHT CoBNageHnsl reHoB HabniogaeTcs y 06e3bsiHbl, TO CTAHOBUTCSI NMOHSATHBLIM, YTO Aero

He B reHax, a B UX CTPYKTYPHbIX OTHOLLUEHUN N cOoaepP>KaHUN.

3. Ponb 610 n HENPOKOMNBLIOTEPOB U BbIYUCIIUTENIbHLIX CETEN B 3BOSIIOLMU BbIYUCIUTENbHbIX
cpeacTB

MN3BecTHO, 4YTO O6blYHblE KOMMbIOTEPLI AOCTATOMHO XOPOLLO MPUCNOCOGNEeHbl AN PELUEHUst YUCMEHHBbIX 3afad,
paboTbl C rvnepTekcTamy, 3adad KOMMbIOTEpPHOW anrebpbl, GaHKOBCKMX 3agdadv, paboTbl ¢ Gasamu OaHHbIX,
KOMMNbIOTEPHBIX UFP M HEKOTOPbIX APYrMX 3adad, HO ropasgo Xyxe And 3agady pacnosHasaHus obpasos, peun. U
COBCEM HeY[OBMNETBOPUTENBHO 3TU KOMMbIOTEPLI PELLAKDT MHTEMMEKTyarnbHble 3aaa4m, pabotatoT ¢ 6azamm 3HaHWUIA,
yNpaBnsAwnT MHTENNEKTyanbHbIMM POBOTaMU, peLLatoT CroXHbIE 3a4auy C YMO3aKIiOYEHUSIMU U T.4.

U xoTa nmeeTca Hemano NpMMEpPOB PeLLEHUs TakMxX CNOXHbIX 3a4ay Ha TPaauLMOHHbBIX KOMMbOTEPaX, HO 3TO
[OCTUraeTcs 3a CYET UCMONb30BaHMS CBEPXMPOU3BOAUTENbHbBIX BbIYUCIMTENbLHBLIX CPeACTB. Tak, YToObI CcbirpaTb CBOWA
nocnegHui YemnuoHat c¢ Mappu Kacnaposbiv, dvpme IBM notpeboBanoch co3gaTth cBepxnpou3BoautensHyto OBM,
[OCTaTOYHO CINOXHOe chneumanbHOe MmatemaTudeckoe W nporpaMMmHoe obecneyeHve, OpPWEHTMPOBAHHOE
HenocpeacTBeHHOo Ha M. Kacnapoa. XoTs malwumHa v Bbiurpana y Kacnaposa, HUKTO He cMor Bbl rapaHTMpoBaTh, YTO
oHa morna 6bl Bbwmrpate y KpamHuka 6e3 CylwecTBEHHOW MOAEpPHU3aLUM MaTemaTU4ecKuMxX, NPOrpaMMHbIX W
TEXHNYECKUX CPEACTB. M BCe 3T0O CBA3aHO C OTCYTCTBMEM B MalUMHE CBOWCTB ajanTtaummn, o0ydeHnss u camopasBuTUs.

Bro n HelpokoMnbloTepbl Hanbonee NPMcNoco6neHbl ANst peLleHnst 3TUX UHTENSEKTyanbHbIX 3a4ad, Tak Kak
obnapaloT cBoWCTBaMM agantauum U camopasBUTUSA Kak CaMON CTPYKTYpbl, Tak 1 MaTeMaTUYeCcKoro MporpaMmmMHOro
obecrneyveHns K pellaeMol MHTENnNeKTyanbHON 3aJadye B CUIy CETEBOW OpraHv3auuu, CnocoBHOCTU K 0By4eHuto 1
rMbKkMx cBsA3eil C BHelHeW cpefow (peuenTopHble M adpdekTopHble). MomMnMo 3TOro, B AaHHbIX cpedax nerde
06pa3oBbiBaTb MexaHW3Mbl pelualoux npaBun AN aHanusa rpomMagHoOro KONMYEecTBa MNPU3HAKOB, MOHUMaHUS
CMBbICIIOBbIX W TaKTUKO-TEXHUYECKUX MOHSATUMA AaHHOW KOHKpEeTHoW obnactu. Kpome TOro, aTm KOMMbOTEPbLI MOryT
ObITb XOPOLIO MPUCMNOCOBNEHbl ANst NCMNOMNb30BaHUSA Pa3NNYHbBIX 3BPUCTUK, HEYETKMX FNOTUK U PasnnyHbiX MOAenemn
TWNa MapKOBCKMX Lienen u T.4.

Psoom nepeyncrneHHbIX Bbille CBOWCTB 06nadaloT BblMMCIMTENBHbIE CETU U OCODEHHO Torga, Korga B y3nax,
Hapsay € 06bIYHBIMY KOMMbIOTEPaMU, UCTIONb3YHTCH BUO N HEMPOKOMMNBIOTEPHI.

HeobxogMmo OTMeTUTb, 4YTO ajanTauusi, CamMoOpraHu3aumsi U camopasBUTME TPUCYLUM BCEM KMBbIM
OopraHnsMam M MMEHHO MO3TOMY, COMMAacHO 3aKOHYy 3epKanbHOro otobpaxeHus B.CayeHko [2], oHM sBRNsOTCH
KOHEYHOWN rnobanbHON Lenbio pa3BUTUSA BbIYMCIMTENbHBLIX CPEACTB.

CpaBHuBas cerofHsiLLHee COCTOSHWE pa3BUTUS paccMaTpuUBaEMOro Krnacca BblYMCNUTENbHBIX CPEACTB C TEM,
4YTO AeknapupyeTcsl rmobanbHOM Lenbl, MOXHO KOHCTaTUpoBaTb, YTO OHW HaxXOASTCA Ha HayanbHOM aTane
asonoumn. lNpn aTom onpepeneHHas 6asa Ang peweHuss rnobanbHom npobnembl nogrotoeneHa. O6 3Tom
CBMAETENbCTBYIOT OypHO pasBuBalOLLMECS CUCTEMbl MPEACTaBMNEHWs 3HaHWIA, BKOYalolMe pasnnyHble SA3biKu
npeacTaBneHUs 3HaHWNA, MEXaHW3Mbl U anropuTMbl UX npuobpeTeHust n reHepauun. HakonneHue, nepepaboTka,
CTPYKTYpMpOBaHue, NouNCK, 0606LLEeHe N Ha UX OCHOBE reHepauus 3HaHWA BCEX BUAOB SBMSETCA OCHOBOW AAHHOMO
npouecca. Npu aToM pasnuyaroT [7] npeamMeTHbIe, KOHUEeNTyanbHble, KOHCTPYKTUBHbLIE, NpoLeaypHbie U Apyrie Buabl
3HaHWA. Ha wHTerpaumio BCEX BWAOB 3HAHWMA U CPEACTB WX MepepaboTkM HanpaBneHa 3BOMOLUA PasBUTUS
BblYMCNUTENbHBIX CpeacTB. [na obecnevyeHnss ycnoBui camopasBuTMS WM aganTtaumu, nogobHO TOMy, Kak 3TO
jenaetcs y 4eroBeka, B HacTosiee BpeMsl MpPeArioXeHbl HelponofgobHble pacTywme ceTun, BKMYalLme
peLenTopHo-achdeKkTopHble MexaHn3mbl [8].
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4. BuptyanbHble CeMaHTUKO-MH(POPMAaLMOHHbIE BbIYUCIIUTENbHbIE CETU

Mpn paccmoTpeHun paboT, CBSA3AHHbLIX CO 3HaHWAMMK, HEOOXOOMMO YYUTbIBaTb OCOBEHHOCTU, NMPUCYLLME YErlOBEKY.
Cpeon aTux ocobeHHoCTelW OTMETUM  Ccredylolme:  LeneHanpasneHHas AesTenbHOCTb, BO3MOXHOCTb
afjanTMpoBaTbCA K BHEWHWM U BHYTPEHHUM YCNOBUSIM 3@ CYET W3MEHEHWUs CTPYKTYPHO-NOrMYECKUX CBS3EW,
CNocobHOCTb COBEPLUEHCTBOBATLCA W Camopa3BuBaTbCs, yMeHue abcTparmpoBaTbcsi M 0600LWaTb M3BECTHble
pesynbTaTbl, CTPOUTb MOAENV BHELLHErO Y BHYTPEHHEro Munpa.

MHoroe 13 nepe4ncneHHoro B ToM UNN MHOW Mepe NpUCYyLLLE COBPEMEHHBIM BbIMMCNUTENBHBIM cpeacTBam. Mpu
3TOM MPOUCXOAsLUME U3MEHEHUS COOTBETCTBYIOT 3BOMOLMOHHOMY NyTW passutus MNpupoasl. B npupoae asontouns
6asmpyeTca Ha crnedylolmx Tpex daktopax: U3MEHYMBOCTb, HACNeACTBEHHOCTb 1 eCTeCTBEHHbIN oToop. NMpy atom B
COOTBETCTBMM C 3akoHOM MeHgensa cnyyariHble W3MEHeHWst nepefjarTcs Mo  HacneacTBy W MOCTENeHHO
HaKannuBalTCs B MOTOMCTBE. JBOMIOLUMOHHOE pa3BUTME MPU 3TOM MAET He OT MPOCTOro K CIOXHOMY, Kak 3TO
Ka)keTcsl Ha NepBbIi B3rNa4, a OT MeHee npucrnocobneHHoro k 6onee npucnocobneHHoMy 3a cHeT yBennyeHns uncna
BMOoB, 6onbliero mx pasHoobpasus u nossneHns 6onee opraHW3oBaHHbIX BMAOB. [103TOMYy MMeHHO Haubonee
npucnocobneHHbIN, T.e. Hanbonee aganTMpyembll OpraHM3M HaxogMTCA Ha BepluuHe Buonorvyeckow nupamugbl.
MIMEHHO 3TO 1 HUYTO Apyroe npuaaeT 3BOMOLNMOHHOMY NPOLECCY MPOrpeCCUBHYIO0 HANPaBEHHOCTb.

OnucbiBaemMble BbIlEe MEXaHW3Mbl 3BOMOLMM MPUCYLLM KakK >KMBOW NpupoAde, Tak M BbIYUCIUTENbHBLIM
cpeacTBaM M CeTEBOM 3KOHOMMKe, koTopas b6asupyeTcs Ha ceTeBOM B3aumogencTBuu. B aTol cBsA3n BcTynaet B
npoTMBOpeYMe OOWH M3 3aKOHOB CETEBOW 3KOHOMUKK, npeasioxeHHbin KeBuHom Kennu [6]. OTOT 3akoH HasBaH
aBTOPOM 3aKOHOM «Macrnobonkuy» — nouck ctabunbHoro paBHoBecusd. CornmacHo 3akoHy B 3TOM npeanoxeHHom K.
Kennu npuHUMne ceTeBOW 3KOHOMMKM HET LerneHanpaBreHHOW AeATenbHOCTM M B COOTBETCTBUM C dhakTopamu
3BOMIOLMU, MPVMBEAEHHBIMY BbilLe, He obecneunBaeTcs onpeaeneHHas ynopsaoyeHHocTb. Y Kennm HeT mexaHn3moB
oTbopa M NO3TOMy ero «Macrio» oKaxeTtcs npocton Bogon. Ceon 3akoH Kennm obocHoBbIBaeT TeM, YTO nocrnegHune
uccnegoBaHusa nokasanu, 4to B lMpupoge HeT M He MoxeT ObiTb GamaHca n paBHOBeCUS, a €CTb MOCTOSHHOEe
paspyLlueHue n cosugaHue. AHanornyHo 3Tomy, kak yreepxagaet Kennw, 6yaet npoucxoautb 1 B ceTu. XoTenoch Obl
BO3pasnTb Kennm n no aton aprymeHTtauun. [leNcTBUTENBLHO, B NMPUPOAE OYEeHb PEdKO BCTPevaeTCs CTaTU4ecKun
6anaHc, HO, B OCHOBHOM, Kak B MpupoAe, Tak 1 B 9KOHOMUKE, CyLLeCTBYeT uepapxvs amHamumyeckux 6anaHcos [10].
MMeHHO OHa ABMSEeTCA MNPUYMHON Kak paspylleHus, Tak u cosupaHus. bnaropaps atomy B npupope umeetcs
rapmoHus. K aToli rapMoHMM HeoOXxoOMMO CTPEMUTBCA Kak B CETeBOM rMNeprnpocTpaHCTBe, Tak U B CETEBON
9KOHOMMUKE.

MMeHHO Ans co3gaHus Takon rapMOHUM 3BOSIOLMOHHOE PasBUTUE BbIYUCIIMTENBHBLIX CPEACTB U KOMMYHMKALIMNA
€o3fano npeanochbinkv K MOSIBNIEHNIO CETEBOW apXMTEKTYpbl — MOSIBIEHUIO BbIMUCIUTENbHBIX CceTel, 6uo u
HelipokomnbloTepoB. Bce 9Tu ceTeBble o06pa3oBaHus nosBUNUCL AN obecneyeHnss camopasBUTMA U
camoopraHu3aumu Kak Ha fokanbHOM, Tak U Ha rnmobansHOM ypoBHe. M3BecTHO, 4To fobaBneHe OQHOro y3na B ceTu
NPUBOAMT K MOSIBNEHMI0O HOBbIX 2" CBSA3EW, A€ N — YWCNO Y3roB ceTW. Takum o6pasoMm, MMeeT MecTo
SKCMOHEHLUMarnbHbIN pocT cBAseln B ceTn. OTMeTMM, YTO 3TOT MPOLECcC CyLUecTByeT B BMOMOrM4eckux cuctemax, 4to
elle pa3 noaTBepxgaeT WOEHTUYHOCTb 3BOSOLMOHHOIO MNyTM OMOMOrMYEeCcKUX W BbIYUCIIUTENMBHBIX CUCTEM.
OKCMOHEHLManbHbIN POCT CBA3EN YCMOXHSAET MOoucK Heobxodumon WHdopmaumm B ceTn. YTto MoxeT ObiTb
NPOTMBOMOCTABIIEHO 3TOMY POCTY CMOXHOCTN?

Mo Hawemy MHeHuto, camopasBUTME U CaMOOpraHM3auuio Ha fokarbHOM YpPOBHE MOXHO obecnevnTb
ucnonb3oBaHMeM OMO M HEeMpOKOMMbIOTEPOB, OHW e [OMKHbI ChirpaTb CyLWECTBEHHYI0 POfb MpW CO34aHuM
BMPTYarbHbIX CEMaHTUKO-MHAOPMaLIMOHHbIX CETEW, rae Hapsdy ¢ pasHoobpasHon nHdopmaLumen, KoTopasi U CeroaHs

LUMPKYNUpYeT B CETH, Ha4YMHaET nepefaBaTbCsl CMbICNoBasi MHopMauus. Mpy 3TOM YacTb CMbICIIOBON MHGOPMaLmm
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BCe BpeMs OyaeT Bo3pacTatb, T.e. CETU HauMHaT paboTaTb CO 3HaHUAMU. Takon NoAxo4 NO3BOMUT PE3KO COKPaTUTb
BpeMs novcka 1 nepegayv nHdopmaumm 1 6yaeT NPOTUBOCTOATb IKCMOHEHLMaNbHOMY poOCTy CBA3el B CETW.

MosicHMM AaHHbIV noaxod. B oTrnnumne oT 06bIMHONM TPAKTOBKM CEMaHTUKM Kak CMbICIIOBOrO 3HA4YeHWs Crosa,
obopoTta peuun, TekcTa unu ero yacten [12], B JaHHOM KOHTEKCTE nog TEPMWHOM «BUPTYanbHOCTbY» MOHMMaeTcs
nepexod Ha 6onee BbLICOKM ypoBeHb abCTpakuMM B YNpaBfieHUM CETb0 Ha OCHOBE COOTBETCTBYHOLUMX HOBbIX
YPOBHEW NPOTOKOSIOB CETU, MOCTPOEHMS CEMAHTMYECKoN ceTu [12] n apyrux Mogenen BolpaxeHus cmbicna [13-17].

BaxHOCTb Takoro noaxoga cBs3aHa C TeM, YTO COBPEMEHHbI 3Tan  4YernoBeveckoro obLiectsa
XapakTepu3yeTcsl LUMPOKUM OCBOEHMEM 3HaHWI, KoTopble npuobpeno 4enoBevyecTBO 3a BCe BpPEMsi CBOErO
CYLLIeCTBOBaHNA. 3TO CBS3aHO, Mpexae BCero, C TeM, YTO B MOCTMHAYCTpManbHOM ObLiecTBe 3HaHWsA BooOLle u
TEXHOMOrM4Yeckne 3HaHus, B YaCTHOCTM, peLuaroLMm obpasom onpeaenstioT TeMMbl PasBUTUS Kak OTAENbHbIX CTPaH v
HapoaoB, Tak W 4YenoBedveckoro obuwectsa B uenom [10]. MiHQycTpuanbHbIMM CPeacTBaMU OCBOEHWUSI 3TUX 3HAHWN
ABNAOTCA BblYUCIMTENbHbIE CETU U MalUMHbI, KOTOpble 06pa3yloT CBOEro poga MepBUYHYIO CUCTEMY, NOAOOHYI0
HEpPBHOW CEeTW XXMBOro opraHvama. bnarogapsa aTomy Takme cuctembl 06ragalT NoTeHUManbHON BO3MOXHOCTBIO
aganTMpoBaTbCsi U pa3BMBaTbLCS.

CeTeBasds apxuTekTypa BblMMCMMTENbHbIX CeTel, Henpo W OMOKOMNbIOTEPOB nNpedonpedeneHa WX
SBOMIOLMOHHBIM  pPasBMTMEM W, Mpexae BCero, HanpasfneHa Ha BO3MOXHOCTU afjantauuu, camoopraHusauuu,
camMopasBuTusi, paboTy kak ¢ 0OblYHOM MHOpPMaLMER, Tak U CcO 3HaHUSIMU. IMeHHO Gnarogapsi nocneaHemMy MOXHO
yTBepxaatb (kak 1 B XVWBOW MPUPOAE posib YerioBeka), YTO 3TU CPeACTBa HAaXOASTCS Ha BepLUMHE 3BOJIOLMOHHOIO
pasBuTHS.

BbluncnuTenbHble ceT, HerMpo u BuMoKOMMNbIOTEPHLI MMEKT OOLLYI0 CTPYKTYpy — CeTb W AanbHoOenCcTBue
3MemMeHTOB, KOoTopble 06pa3ylT ceTb. JTa obwas CTpyKTypa [OaHHOW rpynnbl BbIYUCNUTENbHBLIX CPEAcTB
CYLLIECTBEHHO OTNMYAeTCs OT KIacCUM4Yecknx u MoxeT Bonee apgekBaTHO (PYHKUMOHANbHO OTobpaxaTb NPOLECCH,
KOTOpble MPOMCXOAAT B YErnoBe4YEeCcKOM MO3ry, U bGrarogapsi 9TOMy OHW MpeAcTaBnsioT HanbonbLUMM MHTEpeC Ans
paboTtbl co 3HaHusMu. Ocobo BaXHO OTMETUTb, YTO MOSABMEHWE TaKoro TWMa BbIYUCIUTENbHbLIX CPEeACTB M
KOMMYHUKaUmMI yxe B Brnvxkaniee Bpems OyaeT CyLLeCTBEHHO BMUSATb Ha Hay4HO-TEXHUYECKU nporpecc byayuiero
NOCTUHAYCTPUanbLHOro MHpopmaumnoHHoro obuwectea [10] u cosgaHve AMHAMWYHON CETEBOW 9KOHOMUMKM [6]. ITOT
nporpecc GyaeT o0ycrnoBrneH, mpexae BCEro, 3a CYeT CTPYKTYpUpOBaHWs, nepefdayvun, XpaHeHus u nepepaboTku
3HaHWN 1, KaK CNeacTBue, MPOM30NAET PE3KMIN POCT NOSBIIEHNS HOBbIX HAYKOEMKMX (BbICOKMX) TEXHOMOMMNA.

OpHoW 13 oTNMYMTENbHBIX OCOBEHHOCTEN paccMaTpyMBaeMblX KNacCOB BbIYMCITUTENbHBLIX CPEACTB SBMNSETCH
TO, YTO CeTb OCYLLECTBNSAET KONNEKTMBHOE B3aMMOLENCTBUE, CBA3YIOLEe BOEAMHO FPOMaHOE MHOXECTBO €ro
anemeHTOB. B cBol ovepedb, BbluNCMTENBHAsA CeTb OObeANHAET BOEAMHO He TONbKO KOMMbIOTEPbI, HO U NIOAEW W,
6narogapst 9TOMy, BbICTYNaeT B POMM KOMMEKTMBHOrO pasyma. JTy pOfib BbIYMCIMTENbHbLIX CETEeN CAepXusaloT
cerogHa  crnegyowme asa obcTosTenbCcTBa: HedocTaToyHasi Pas3BUTOCTb CUCTEMbl paboTbl CO 3HAHWUAMM Ha
riokanbHOM YPOBHE M OTCYTCTBME CMbICIIOBOrO YPOBHS Mpu Noucke Heobxoaumon nHopmaumm B ceTn. B aToi cBasn
Henb3s CYMTaTb CErogHSALLIHUA NOUCK NHAOPMAaLIMN B BbIYUCIMTENBHON CETU YAOBMETBOPUTENbHBLIM, Tak Kak NouCK No
KMOYeBbIM CINOBaM U MX COYETaHWUIO MO3BOMSET HAaXOAUTb BeCbMa W3ObITOYHYO MHMOPMaUMIo, @ He KOHKPeTHble
3HaHWA B MHTepecylolen obnacTu. Takon noaxon K MOUCKYy MHAOPMaLuun ycyrybnseTtcs ele U 3KCroHeHUManbHbIM
POCTOM CBS131 B BbIYMCNUTENBHOW CeTU. Mcnonb3oBaHne e CeMaHTUYECKOro Nomcka no3BonnT He TOMNbKO HaxoauTb
HeobXxoAMMble 3HaHWUS, HO U AenaTb aHanuTu4eckne o63opbl MO MHTEPECYIOLLUM MONb30BaTENSA CETN BONpOCcaMm.

Kak BMAHO 13 3BONIOLMM Pa3BUTUS BbIYMCIIUTENbHBIX CPEACTB, OCHOBHYIO posb AN paboTbl CO 3HAHWMAMM Kak
Ha FoKanbHOM, Tak M Ha rnobanbHOM (CeTeBOM) YpPOBHE, AOSKHbI B3ATb Ha cebs Hewpo M BuokoMMbITEPHI.
Bnarogaps BKMOYEHNIO MX B CepBepHOe M Apyroe o6opyaoBaHWe 3NEeMEHTOB CeTU yAacTCs co3daTb BUPTyarbHble
CEeMaHTMKO-MHMOPMaLMOHHbIE CETW, YTO MO3BONUT CO34aTb HOBYHO CETEBYHD SKOHOMMKY, KOrAa OCHOBHblE AOXOAbI
OyayT nonyyatbCa He 3a CYeT NPOAaXW CPEeACTB BbIYUCIUTENLHOW TEXHWKW, @ 3a CYeT MpoAaxu pasHoobpasHbIX

yCnyr, BKOYaOWUX Mony4YeHne HeobxoaMMon wuHdopMaumm u 3HaHui. VimeHHO Gnarogaps Takomy noaxoay
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BO3pacTeT posb MHOPMaLMM U 3HAHWI B NPOLECCe Pas3BUTUSA CETEBOW SKOHOMUKM, MO3BONUT YacTUYHOE 3aMeLLeHne
OEHer 3HaHUAMMN, T.e. UHTeNNeKTyanbHbIM kanutanom [10].

Kak yxe nogyepkunsanoch Bbile, €CTb CXOACTBO B Pa3BUTUM MUpa BOOOLLIE N KOMMbIOTEPOB B YAaCTHOCTU. XOTS
BHELLHE OKPYXXaloLMIN Hac MUP HacbIWeH Cry4anHOCTAMMU, TEM HE MeHee OH JOCTaTOYHO OpraHvM3oBaH U BO MHOMMX
OTHOLLEHUAX YynopsaodeH. OTO CBA3aHO, Mpexae BCero, ¢ TeM, YTO [e30praHusylowmm OeNCTBUSM Cly4arHOCTU
NPOTMBOCTOMT OpraHu3ylllee OeWCTBUE YMNpaBleHnss U camoopraHusaummn [15]. B 31Ol CBA3M ponib HEWpO U
OMOKOMMBLIOTEPOB COCTOUT Takke W B TOM, 4TOObl HENnocpeACcTBEHHO yvacTBOBaTb B Mpoueccax ynpaBneHus
noTokamu WHOpPMaLMN B BbIMUCIUTENbHBIX CETAX W adanTupoBaTbCA K BHEWHUM W BHYTPEHHUM YCMOBUSIM
NMPUMEHEHNS 3a CYET MMEIOLUMXCA Y HUX CBOWCTB CamoopraHusauuMm v camopasButus. HamomHuM, 4TO OCHOBHOE
OTNMYME 3HaHUW OT WMHAOPMAaLMM COCTOMT B BO3MOXHOCTM NEPBbIX K pa3BUTUIO BCreacTBMe OeCcKOHe4HOCTU
npowecca No3HaHwsl, B pe3dynbTate KOTOPOro NnosiBNstOTCA HOBble 3HaHUsl. bnarogaps 0TMeYeHHbIM Bbille CBOMCTBaM
3TUM KOMMblOTEPaAM nNpeacTouT B Oydyllem wrpaTb KIIOYEBYWD pofilb B MPOTUBOCTOSIHAM OTHOCWUTENbHOMY
MH(OPMAaLMOHHOMY XaocCy, LapsiwemMy B COBPEMEHHbIX BbIYUCIIUTENbHbIX CETAX MO HaXOXAEHWUI0 Heobxoanmon
MHopMaLUn 1 3HaAHWIA.

BupTyanbHble CceMaHTUKO-MHOPMALMOHHbIE CeTW, OMO M  HerlpoKOMMbIOTEPbl COCTaBMASOT OCHOBHON
WHCTPYMEHT ANA MOAENMPOBaHNa YHKLMIA, MPOUCXOAALLMX KaK B MO3ry YeroBeka, Tak U B KOMMEKTUBHOM pasyMme.
3OTO NONOXeHNe XOPOLLO KOPpPEenupyeTcs C Teopuen «MCKycCTBEHHOW Xun3Hu» lMutepa LWyctepa. Mpu aTOM BaxHyto
ponb B 3TON «Kn3HW» ByQyT nrpaTb NpoLEecChl CaMOBOCMPON3BEAEHUS, KOTOPble HEBO3MOXHbI 63 camoopraHmsaumm
n camopassuTus. MNomumo aToro, M. LycTep yctaHoBUA, YTO B XMBOW NPMPOAE, HAPSAY C BbPKMBAHMEM BuAa, CAMOro
npucnocobneHHoro K okpyxatwen cpege («ontumusauusi» no [apBuHy), CyLLeCTBYET MHOXECTBO MNOME3HbIX
cnocoboB MOBeAEHWs, He ABMAWMUXCS «OnTMManbHbIMUY MO [apBuHy. VIMEHHO 3TO M MO3BONSAET MepeHecTu
SBOMIOUMOHHbIE NOAXOAbl HA HEeXuBYlO npupoay. B HacToswee BpeMs uWMelOTCs cBuAeTenbCcTBa 3TOrO
9BOJIOLMOHHOrO passutud. lpexae BCero, 370 CO34aHME BbIMUCIUTENbHBIX CPEACTB C CETEBOW apXUTEKTYPOW,
BbIMOMHEHHbIX Ha MONeKynspHOM ypoBHe. [laHHble cpeacTBa MNO3BOMAIOT  MOAENUpPOBaTb  Mpoueaypbl
CamoOopraH13aummn Ha CMHaNcHOM ypoBHe [7], a Takke U3MeHsITb BO BpeMs OBY4EHUSI He TOMbKO CMHArMCHbLIN YPOBEHD,
HO 1 CTPYKTYypy ceTu [8].

M3 n3noxeHHOro Bbille BUAHO, YTO Pa3BUTUE BblYMCIIUTENbHbBIX ceTel, 61O N HEMPOKOMMNBIOTEPOB NMPOUCXOAUT
Mo TeM e 3aKoHaM, YTO U B XWBOW NpUpPoAe, HO B OTOBPaKeHWn 3epkanbHoW cummeTpun. MNpu aTom rnobanbHas
uenb WX 9BONIOUMOHHOIO pasBUTMA  — [OCTWKEHVME CaMOOopraHvM3auMm u camopasBuTus Ans obecnedveHus
HauBbLICLLEro YPOBHSI ajanTauun K BHYTPEHHUM U BHELUHWMM YCMOBUSM NpUMeHeHus ans obecnevyeHns guHaMU4HON
paboTbl C MHOPMaLMen 1 3HaHWAMM, YTO N 06ecneyunT BbICOKOIPMEKTUBHYIO ANHAMUYHYIO SKOHOMMUKY, OCHOBAHHYLO
Ha BbICOKMX TEXHOIOIUSIX.

Takum obpasom, Mbl BUONM, YTO BblYUCAUTENBHbLIE CPEACTBA M KOMMYHMKaLMK 3a cTOneTve npodenarT ToT
3BOJTIOLMOHHBIN MyTb, KOTOPLIV XMBas npupoAa npogenana bonee yem 3a 2 mnpa. net. B 10 e Bpemsa Heobxoammo
OTMETUTb, YTO, HEB3NPAsA Ha OrPOMHbIE AOCTWXKEHUS B paccMaTpvBaemon o6nacti, Mbl HAXOAMMCS B Hayane nyTu
co3faHus rnobanbHON BUPTYarnbHOW CEMaHTUKO-MHPOPMALIMOHHON BbIMUCIIMTENBHON CETU C y3namu, OCHaLLEHHbIMU
Kak Hewpo, 610 M 0OblYHbIMM KOMMbIOTEPaMKU, M paboTaloen C LUMPOKMM CrMEeKTPOM WHGOPMaLMu U 3HaHWN,
COCTaBISAOLLMX OCHOBY CETEBOW 3KOHOMMKMW. [py 3TOM Hago KOHCTATMpOBATh, YTO, Kak NOKa3aHo Bbille, OCHOBHbIE

dyHAaMEHTHbIEe B6MOKM N HEKOTOPbIE YaCTU 3HAHWIN YXKE 3anoXeHbl.

BbiBOoAbI

B pa60Te coenaH aHanua pasBuTUS BblYUCIIUTENBHbIX CPEACTB HA OCHOBE MX 3BOSIOLMOHHOMO pa3sutus. NokasaHo,
YTO ceTeBad OpraHM3aLmsa U MeXy3noBoe B3aMMOAENCTBME KakK Ha fOKaribHOM, Tak 1 Ha rno6ansHom YpoBHe, CTaHeT

OCHOBOW  [AOf11  MOCTPOEHUs  BUPTYanbHbIX  CEMaHTUKO-UH(POPMALMOHHBIX  BbIYMCIUTENbHBIX — ceTel. JTu
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BblHUCNIUTENbHbIE CpeacTBa U KOMMYHUKaUWUW CTaHYT OCHOBHbIM WHCTPYMEHTOM O51d HaKonneHwud, nepepa60TKM,

CTPYKTYpuUpoBaHusA, noucka, 006006LeHusa n reHepauun pasnuyHbiX BUOOB 3HAHWN. otn cpeactBa M 3HaHUA CTaHyT

OCHOBOM HOBOW CETEBOW 3KOHOMMKM, KOTOpasd NO3BONMUT OCYLLECTBUTb OUHAMUKY pa3BUTUS HAPOOHOrO XO35MCTBa Ha

OCHOBE HayKOEMKWX TEXHONOMMi, nepapxuu GanaHcoB MHTEPECOB M pPecypcoB. Vmelolwimecs B HacToslliee Bpems

BblYMCNUTENbHbIE CeTU, B1o u HeVIpOKOMI’IbK)Tepr HaxogATcA Ha HadalnbHOM 3Tane 3BOMMIOUMOHHOINO pas3BuUTUA

afanTuBHbIX CaMOpPa3BMBaAOLWLKNXCA aHTPOMONeHHbIX CUCTEM.
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