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WHOOPMALIUA - PEHOMEH NMPUPOAbI: PONlb UHOOPMALIUM B ECTECTBEHHOW U
MCKYCCTBEHHOU NPUPOLE

Y3HaTb HaM TanHbl MMPO3aaHbs,
Ero cTpoeHbst TalHbI CMbICH,
MomoYb AOMKHbBI HAyKN 3HaHbS
M 6oxbe 03apeHbe - MbICTb.

1. BBeaeHue

PaccmaTtpvBaemass B HacToslen cratbe npobrnema WHMOPMAaLMOHHOIO B3aMMOAENCTBMA BeCbMa akTyarbHa.
OcobeHHO MHOro paboT Ha 3Ty TemMy MOsiIBUNOCb B NocrnefgHee Bpemsi. B HUX paccmaTpvBaeTcsi LWUMPOKWUA Kpyr
BOMPOCOB, MOCBSILLEHHbLIX PELUEHMI0 3TON Npobnembl, HAa4YMHas C CeMaHTUYECKMX acnekToB MHopMaLum n KoH4as
dunocodckumMm  acnektamm ponu uHdopmaumm B CcTpoeHun BceneHHon. O 6GonbLIOM WHTEpece K AaHHOWM
npobnemaTtnke CBMAETENbCTBYIOT Ha3BaHUS cregylolwmx pabot: "deHomeH WHdopmauum u MHGOPMALMOHHOTO
B3ammMopencTteus. BeegeHne B ceMaHTuyeckyto Teoputo nHdopmaumm” [1], "MonekynsapHasa uHgpopmauus — mud nnum
peanbHocTh" [2], "Pa3BuTue KoHuenumu nHdopmaumm B KOHTekcTe Guonoruun” [3], "BBegeHne B MHOPMALMOHHYHO
Teoputo cuctem" [4], "Hayka n Teopusi nicpopmaumn” [5] n 1.4. B Tol unm nHon mepe paccmatpusaemas npobnema
n3yyaeTca B pamkax KubepHeTukun, MHdopMaTuku, U3nKM, Guomormm, XMMmm U Opyrux Hayk. M aTo BnomHe
06BACHMMO, TaK Kak NOHATME MH(OPMaLMM MMEET BCEOOLUMI XapakTep U CTaBUTCS CErogHs B OAMH Psf, C TakvMu
06LLenpu3HaHHbIMK MOHATUSMM, Kak matepus u aHeprus. OgHako ponb MHMOpMaUMM B MPOMCXOAALLMX Npoueccax u
ABMEHNAX >XUBOW, HEXMBOW M MUCKYCCTBEHHOW NpPUpOAbl onpeferneHa HeaoCTaToMHO U B OONbLUMHCTBE CryvyaeB
NMOBEPXHOCTHO. B 3HauMTenbHOM CTeneHn 3TO CBA3aHO C AuddepeHuMaumen CywecTBYIOWMUX CerogHs Hayk u
HEBO3MOXHOCTbIO PeLnTb AaHHyo npobnemy B pamkax OQHOW M3 HUX. ITUMW NPUYMHEMM BO MHOTOM OObsACHseTCs
KpU3nc Hayku kmbepHeTuku [6,7] u cyxeHue npegmeTa UCCrefoBaHW Haykoh MHdopmaTuka. o Hawemy MHeHuio,
TaKkoW HaykoW [AOIDKHa CTaTb HOBasi Hayka - NOCTKknbepHeTuka, KoTopasi AOMKHa 06beanHUTb HblHE CyLlecTByloLue
NMOHATUS KUOEPHETUMKM W UuHopmaTukM, caenaB  bGonee 4YETKUM aKUEHT Ha pelleHnM npobnembl BAUSHAUS
MHbopMauumM Ha npoucxogsiime NpoLecchl U SIBMEHUST B OKpyXKatloLleM Hac Mupe M BHYTpM Hac camux. [lossneHue
NOCTKNOEPHETUKN, SBNSAIOLLENCA NPaBONPEEMHULEN CYLLECTBYIOLUMX CEFOAHSA KMOEPHETMKM N MHOPMATHKK, a Takke
OpyrMx Hayk, pabotawwmx ¢ uHopmauMen U anroputMmamu, O3HadaeT TakKe TO, YTO OCHOBHOM (haKTMYECKMN
mMaTtepwuan ansi uccnegoBaHuin 6yayT gasaTh Apyrue Hayku (cmauka, bronorust, Xxumusi, Teopusi ynpaeneHus 1 T1.4.).

B HacTosiwer paboTe, ecTecTBEHHO, HE MOXET ObiTb pelleHa npobrema, cToswas B ee 3arnaBun, a Ha
OCHOBaHUM M3BECTHbIX HaMm (hakToB M comnocTaBneHnni OyaeT cOpPMynNMpPOBaHO YTBEpPXAeHWe, SBNSLieecd, no
MHEHMWIO aBTopa, rMnoTe3on O ponv MHGOPMaLUM B OKpYXKaloweM Hac mMupe. OTa runote3a MoXeT ObiTb OOHUM M3

"Knpnnyen" B NOCTPOEHMUM HOBOIO 34aHNS I'IOCTKI/I6epHeTVIKVI.

© Tecnep I'.C. 2003
ISSN 1028-9763. MatematuyHi mawwmHm i cuctemu, 2003, Ne 1 152



2. NMocTaHoBKa Npobnembl

Mpexae Bcero, HeobxoaMmMo OTBETUTL Ha Bonpoc: "FABnsieTcs N MHGOpPMauUMs NpeporaTMBoN XMBOW NpUpoabl U
BbIYMCIUTENbHBIX CPeACTB, CO3AaHHbIX YENIOBEKOM ANsi YOOBMNETBOPEHNS CBOUX NOTPEBHOCTEN, UNn e oHa npucyLua
Bcen [MNpupoge m BceneHHon?" OTBETUTH MOMHOCTLIO HA [AaHHbI BOMPOC COBPEMEHHas Hayka He MOXET, HO
HeKoTOpble CYXXAEHUS No 3ToOMy NoBoAay nmetotces. Tak, Buktop Komapos, aBTop 6onee 30 Hay4HO-NONYNSAPHbLIX KHWT,
akagemuk Akagemmnm Hoocdepbl Poccum B cBoelt pabote [8] nuweT: "Ecnu npuHumaTtbe nMHGOpMaUnio B KadecTBe
rnaBHOM YacTu Takoro BceobLlero CBOMCTBa MaTepun, kak OTpaXKeHue, TO CTaHEeT SICHO, YTO OHa SIBMSIETCS CBOMCTBOM
BCE MaTepun, a He TONbKO ee BbiCWMX opM: Guonormyeckon m coumansHon. OHa CyllecTBYET U B HEXMBOW
npupogde... Hapsigy ¢ MaTepuanbHOM cocTaBnsiowen B Hawen BceneHHo wumeetca u  "wHdopmauuoHHas"
cocTaBnsowas, 6bITb MOXET, CyLLECTBYOLLAs HE3aBMCUMO OT MaTepuu... He UCKMoYeHo Takke, YTo nHdopmaums He
TONbKO CTapLue matepuu, HO M cnocobHa BO3OEVCTBOBATb Ha MaTepuarnbHble 00beKTbl M Aaxe nopoxgaTb UX us
"nyctoThl" - "¢pmanyeckoro Bakyyma".

MonbiTka OOBACHUTE MeCTO M ponb MHdopmaumm Bo BcenenHor npegnpunarta .M. LUunoBbiM, aBTOpOM
HawywmesLwen (cMm. Internet) Teopumn TopcrnoHHbLIX nonen [9], rae aBTop CTPOMT CEMUYPOBHEBYK MOAENb pearbHOCTH,
COOTHOCH ee ¢ m3nyecknm Bakyymom. [epexod ¢ NepBOro ypoBHSI peanbHOCTM (abComoTHOroO "HMYTO") Ha BTOPOW
ypOBeHb (MepBUYHOro nonsi KpyveHust), no mHenuo .U. Lunosa, ocyllecTBnsieTcst CNOHTaHHO NMG0 Noa AeVcTBUEM
BHELLHEro TOPCUOHHOTIO MOIA, KOTOPOe ABNAETCH, NO-BUAUMOMY, HOCUTENEeM "nonsi Co3HaHus", T.e. None Kpy4yeHus Ha
3TOM YpOBHE npeAcTaBnsieT CcoboW NPOCTPAHCTBEHHO-BPEMEHHbLIE BUXPWU, HE MEPEHOCSLUME JHEPIU0, HO
nepeHocswmne wuHdopmaumio. OTMETUM, YTO O KOCMUYECKUX BUXpsAX nucan ewe [emokput. PaccyxgeHuss B
KomapoBa npaBgonofo6Hbl, HO He MoAKpenseHbl COOTBETCTBYyOWMMU haktamn, a yteepxaeHus .. LLunosa, no
3aMeyvaHuio camoro aBTopa, MOATBEPXKAEHbl HEKMMMU 3KCMNepMMEHTaMu, HO He MPU3HaKTCA Cepbe3HbIMU yYEeHbIMU-
pusmkamu. [a n, No HaweMy MHEHWUIO, B 3TOW Teopuu cyllecTByeT "cOopHasi consiHka™ korga 4ncto usmdeckune
ABMEHNS NepemMexaroTcs ¢ YucTo knbepHeTtnyeckumun. B pesynbtate I.U. LLUnnoBa He MOryT no JOCTOMHCTBY OLEHUTH
HU (OU3UKM, HA KNOEPHETUKN.

[aHHaa cTaTbsl, Kak 0TMe4anocb BO BBEAEHUWN, HE CTaBWUT LIEMb AaTb OTBET Ha BCE MOCTaBMEHHbIE Bbille
BOMPOChI, @ HA OCHOBaHNM M3y4aeMbix haKTOB 1 yMO3aKIHo4eHun copmmnpoBaTb B Hanbonee obLiem Buae nocrtynar
(rvnoTesy) o ponu uHdopmauun B [Npupoae, obwectee u BceneHnHow. ABTOp OaHHOW CTaTby MOAOLIEN K 3TON
npobneme He crnoHTaHHO. HekoTopble acnekTbl Npobnembl GbinM paccMoTpeHbl aBTopoM B pabotax [10] (ponb
MHbopMaUUM 1 3HaAHWA B 3KOHOMWMKe), [11] (OAMH M3 MexXaHW3MOB SBOJIHOLMOHHOIO Pa3BUTUS €CTECTBEHHOW U
nckycctBeHHonm npupogbl), [12] (06 OOWHOCTM  3BOMIOLMOHHBLIX MNPOLECCOB HA OCHOBE 3JHTPOMUAHO -

AeTepMuHUCTCKOro nogxoaa), [13] (obwwmi B3rnsa Ha npouecchl, npoucxoasiuve B npupoge 1 BeceneHHon).

3. O6wume nonoxeHus

M3 BbILLIEN3NOXEHHOTO BUAHO, YTO UHGOpMauus sBnsieTcss ocobon cybcTaHumen, kakum-To 06pa3om CBS3aHHOW C
3Heprvew, MaTepmuen, CTPOEHNEM NMPOCTLIX M CIOXHbIX CUCTEM Pa3nMyHON Npupoabl U T.4.

B aToM cBs3n uenecoobpa3HoO paccMOTpeTb B3NS4 Ha AaHHylo npobrnemy crneuvanucToB pPasfuyHbIX
obnactein 3HaHui. Tak, crneuuanuctbl B obnactm WHMOPMaLMOHHON Teopunm cucteMm  cuuTaroT [4], 4To Aans
ncYepnbIBaloLLEro ONMcaHus NpoLECCOB, MPOMCXOASALLMNX B UCKYCCTBEHHBIX U €CTECTBEHHbIX (MPUPOAHBIX) CUCTEMAX,
NOMMMO  TPAOULMOHHBIX (UINYECKNX BEJIUYMH, KAKOBbIMU SBMSKTCA 3HEpPruss M SHTponus, Heobxoammo
paccmatpuBaTtb M MHdopMauuio. B aTon xe pabote yTBepxaaeTcs:"...MHpopmauus - dusmyeckas BenuuuHa, U B
3TOM CBOEM KayecTBe OHa MOXeT OblTb MCNOMb30BaHa AMs ONMCaHWs OrPOMHOrO YMcna MpoLLECCOB, MPOTEKALWMX B
€CTECTBEHHbIX UITN UCKYCCTBEHHbIX cucTeMax. Hanmume nHdopmaumm B CMCTEME MOXET CMOCOOCTBOBATL MOSTYyHYEHUIO

OT CUCTEMBI TEX UIKN NHBIX 3hdeKkToB".
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ABTOp MOMHOCTLIO COrMaceH C TakMM NOAXOAO0M, HO CYMTAET, YTO €ro MOXHO, OOHOW CTOPOHbI, PacMpuTb U
0600LWNTb, a C APYro, KOHKPETU3NPOBATb.

OpaunH 13 cnocoboB paclumpeHus — 3TO ynpaeneHue. B aTon cBaA3u npegcraBnseT onpefeneHHbl nHTepec
Mepa LenecoobpasHOCTU ynpaBneHus, BBeAEeHHas B LUeCTUAeCsTble oAbl M3BECTHbIM COBETCKMM yyeHbiM A.A.
Xapkeuyem [14]. OH cuuTan, 4TO Ha OCHOBAHUWM WHOPMALMK, UMEIOLLENCA B CUCTEMe, NMpUpoAa KOTOPOW Ham
6e3pasnnyHa, cucteMa NpUHMMaeT peLleHne, U3MEHSIOLEE BEPOSTHOCTb AOCTUXKEHNS LEenu, T.e. B AaHHOM cryyae
Mbl UMEEeM Aer0 C KNaccoM LeneHanpaBreHHbIX CUCTEM.

B paGote [4] cchopmumpoBaH O4veHb BakHbIA ANS AanbHEWero WUccrnefoBaHus nocTynart: "...MHdopmaums
npegcraengeT cobon yHaameHTanbHy U3NYECKYIO BEMUYMHY, T.€. BENUYNHY, 06NnagaioLLyto BbICOKOW CTEMNEHbHo
YHUBEPCANbLHOCTM U ONUCbIBaOLLYO hyHOaMeHTanbHbIe SBneHns npupogsl”. EQMHCTBEHHOE, YeMy MOXHO BO3pasuTb
B 3TOM MocTynare, 3To To, YTO MHOPMaLUsi NpeacTasnsieT cobon dyHaaMmeHTanbHyo r3nyeckyto BenuumHy. 3aecb
nogcnygHo nogpasymeBaeTcsl, Y4To u3vka cnocobHa OOBSACHATb BCe CyLUecTBywLIME SBMeHus npupoabl. Euwe
Hop6epTt BuHep [15] o6patun BHUMaHue Ha Heob6xoaMMOCTb npeobpasoBaHnsa MHopmaumn B hOpMYy, MPUTOAHYIO
anst paboTbl MHOUBMAYYMA UK MalvHbl. B Hawem nogxone aTo yTBepXAeHne HeobxoauMO pacrnpoCcTpaHnTb Ha BCHO
€CTECTBEHHYIO U UCKYCCTBEHHYIO NpMpoay, a, BO3MOXHO, Ha Bce MuposaaHue. AHanormyHo Heobxoaumo NocTynuTb C
AaHHbIM H. BuHepom onpegeneHvem mHdopmaummn: "MHdopmaumsa - obos3HavyeHne copepkaHusi, Nofly4eHHOro u3
BHELLUHEro MuMpa B MpOLIeCCe Hallero npucnocobneHnst K HemMy 1 NpUcrocobneHnss K Hemy Halumx 4yBcTB". JTO xe
Heobxoammo caenaTb U ¢ 3agavYaMy NOCTKMBEepPHETUKK, Tak Kak no MHeHuto H. BuHepa [15], "...3agadvelt knbepHeTUKH
ABMNAETCA BblpaboTka s3blka M TEXHUYECKMX NPMEMOB, MO3BONALWMX Ha Aene [obWTbCs pelleHus npobnembl
ynpaBneHus n cBssu BoobLue”.

C no3numnin NOCTKMOGEPHETUKM BbIpabOTKOW KOHKPETHOIO S3bIKOBOrO B3aUMOAENCTBUSI OOBEKTOB B cucTeMax
pasnu4YHOM NpUPOAbl AOMKHbI 3aHMMAaTbCHA CheuvanbHble HaykM, a 3ajadverl ee sBMSITCS MeTaypoBHM, T.€.
Heobxoanmo onepupoBaTb NOHATUAMKU Gonee obLero CBOMCTBA.

B aTOl CBA3M MOXHO, B OCHOBHOM, COrflacuMTbCsi C aBTopaMu paboTbl [7], KOTOpble CYMTAIOT, YTO FfaBHOM

naoeenn CoOBPEMEHHOM KMOEepHEeTUKM aABNsieTCs "...MOHSATb, KaK (PYHKUMOHMPYIOT XXUBbIE U KOCHble (NpUpPOAHbIE U
PYKOTBOpPHbIE CUCTEMBI, Aenas npyM 3TOM YNop He Ha paccMOTPeHUN OU3MKO-XMMUYECKMX SIBIIEHWUIA, @ Ha U3y4eHun
MHPOPMAaLMOHHBIX NPOLIECCOB YNpaBfeHUs W, COOTBETCTBEHHO, HE Ha 3JHEpreTuyeckMx B3aMMOAenCTBUSAX, a Ha
MHopMaunoHHbIX)". Mpu aToM criegyeT caenaTh ABa CYLWECTBEHHbIX AOMONTHEHMSA: HEOOX0AMMO paccMaTpuBaTth He
TONbKO MHGOPMALIMOHHBIE MPOLECCHI YNPABIEHNs], @ U NPOCTO MHPOPMALIMOHHBIE MPOLIECCHI, B TOM YMCIE NPOLECChl
co3aaHus, XpaHeHus, npeobpasoBaHus, nepegayn KM gerpagaumum uHdopmaumu, ee ponb B cucTemax nobon
npupoabl, BKM4Yas ynpaBneHue, a Takke anroputMbl nepepaboTkM MHOpMauMM U MEXaHW3Mbl SI3bIKOBOTO
VMH(OPMAaLMOHHOIO B3aUMOAENCTBUS N BNMSHWE MHOPMaLUM Ha NPOLLECChl, NPOUCXOASLLIME B CUCTEMAX Pa3nNYHON
npupogbl. Takum obpasom, TepMUH «UHGOpMauus» B OaHHOW paboTe paccmaTpuBaeTcsl B [BYX acnekTax: Kak
oTobpaxeHne peanbHOro MMpa M Kak NoHsTUe, CBSI3aHHOE C S13bIKOM BOOOLLE M ero CeMaHTUKOM, B YacTHocTU. Ecnn
OOMYyCTUTb, YTO CyLLIECTBYEeT SA3blK B3aMMOLEWNCTBMS HE TOMbKO XXMBOW NMPUPOAbI, HO U HEXUBOW, TO Heobxoaumo
npu3HaTb, YTO HEXMBbIE OOBLEKTbI KAaKUM-TO 06pas3oM "MOHMMAaOT CMbICA" MOCMAHHBLIX UM COOBLLEHUA U TO, YTO
06beKT, nocbinawLLmi nx, Toxe obnagaet cnocobHOCTLIO "NopoxaaTb cMbicn” (CNoBa, B3siTble B KaBblYKM, O3HAYaloT
MeTamanyeckoe NoHNMaHe 3TUX NOHATUN).

Cnocob oTAeneHns XuWBOW MaTepum OT HEXWBOW MOXeT ObiTb ocyllecTBreH Gnarogapsi criegytowum
OCHOBHbIM Pa3fNynsM;

1. MokasaTtenb BUTanNbHOCTU pas3nuyuuin, BBedeHHbI B. BonueHko, V=I/E, rae | - ycnoBHasi UHOOPMaTUBHOCTb
cuctembl M E - ycnoBHasi ee 9HEPreTMYHOCTb, SBMSIETCA ANS XUBOW MaTepun OOCTaTtovyHO GonblwivM U B npegene
cTpemMuTcs K 6eCKOHEeUYHOCTHU.

2. OTHOCMTENBHO Y30K AManas3oH OCHOBHbIX M3Mdeckux (TemnepaTtypa, AaBfieHue, BNaXHOCTb U T.4.) U

BpeMEeHHbIX napamMeTpoB AN1A CylleCTBOBaAHUA XU3HWU. BaxHo oTmMeTutb TOT CbaKT, YTO pesynbTaTt B3aNMOOENCTBMS
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O4YeHb 4YacTO He 3aBUCMT OT 3Hepruu B3aumogencTBudA. [Mpumepbl Takoro B3aMMOAEWCTBUMSA MMeEKTCA B obnactu
paaMoTEXHUKU, PASUOCBA3N 1 MHOXECTBE Apyrux obnacTen.

OTmMeTMM, YTO CEMaHTUYECKUA acnekT paccmaTpyvBaeMol nNpobnembl 4OCTAaTOYHO NOApoOHO M 06OCHOBaHHO
npeacrtaeneH B pabotax [1,7]. OtnnuutenbHas 0CobEHHOCTb MHopMauuMn OT APYrnX OOBLEKTOB MCCNefoBaHWN
COCTOWUT B TOM, YTO, C OHOW CTOPOHbI, OHA BbICTYNAET KaK peanbHOCTb MaTepuanbHOro M1upa, a ¢ ApYroil CTOPOHBI,
OHa BOCMpUHMMAaeTCa Kak abcTpakuusi, T.e. HemaTtepuanbHas CylWHOCTb. MexaHusm nepexoga uHdopmauun ms
OHOro COCTOSAHUA B ApYyroe NPeAcTOUT BbIACHWUTL ByayLuen Hayke, XOTS MONbITKM CAeNnaTth 37O NpeanpuHMMatoTca U B
HacTosiLee BpeMsi (0 YEM Mbl yxe YNoMuHanu Beilwe, obcyxaas paboty [8]). MHdbopmauus n 3HaHus B GonbLUMHCTBE
CBOEM COCTaBIISOT NMOTEHUMANbHY0 3HEPINIO, U TONMbKO B MOMEHTbI TBOPYECTBA MX NMPMMEHEHNE U UCMONb30BaHne
npeBpaLLaloTCa B KUHETUYECKYID 9Hepruio (nogobHO ToMy, Kak y ApuMCTOTensd OCyLecTBRseTcs nepexoqd OT
NOTEHLMArNbHOIO K aKkTyanbHOMY).

Haunbornee sipko npouecc TBOPYECTBA NPOSABNSAETCH Y YenoBeKka, MEHEE Harns4HO 3TU NPOLECChl MPOTEKalT B
HEXMBOW Mpupoae, 4YTO, BO3MOXHO, CBA3aHO HE TOMNbKO C AMHAMMKOW NMPOUCXOASLUMX MPOLECCOB, HO M C pasnuyvem
MacliTaboB BpeMeHU Y 3TUX 0OBbEKTOB. MosSIBNEHME UCKYCCTBEHHOW NPUPOAbl, CO30aHHOW AEATENbHOCTLI0 YenoBeka,
nepeHecrno npoLecc TBOPYECTBA M Ha aHTPOMoreHHble OObEeKTbl, W, MNpexae Bcero, KomnbtoTepbl. [pyu aToMm
KOMMNbIOTEPLI CTanu naeanbHbIM NOCPEOHMKOM MO NPEBPAaLLEHN0 NOTEHUMAaNbHOW 3HEPrMM MHPOPMaLun 1 3HaHWI B
pearnbHyl0 (KMHETUYECKYI0) SHEeprui, npexae BCero, 3a cveT aBToMaTu3aumu pasHoOOpasHbIX TEXHOMOrMYeCcKUx
NpoLEeccoB, BKMoYas MHdopmMaunoHHble. C Toukn 3peHusi MnposaaHnst He UCKIMOYEHO, YTO UMEHHO MHopMaLms 1
3HaHWs (B NPOCTENLIEM BUAE - CEMaHTMKA) COCTaBMST OCHOBY "CKpbITOM Macchl" BceneHHowm, koTopas gocturaeT 95-
99% NO OTHOLLEHMWIO K MaTepuanbHOMy MUPY M 3adaeT en hopMbl OpraHnsaumm n cneumguyeckne hopmbl ABVKEHNS
[7,16]. KoHKkpeTHble (hakTbl CyLLECTBOBaHUSI TakOM "CKPbITOM Macchbl" M ee CBOWCTBA B pearnbHbiX npoueccax 6yaoyT
paccMOTpeHbl B MocneayLwmx pasgenax paboTol.

[ng noHumaHus paccmaTtpuBaemMbix Aanee PakToB BaXKHYH POrb UrPaeT HErdHTPOMUIHBIA NPUHLMN. DHTPOMUSA
B Teopun MHGOpMauunM - Mepa HeomnpeaeneHHoCTM cuTyaummn (CnyvyavHOW BENUYMHBLI) C KOHEYHBIM WU CYETHbIM
YACMOM MCXOOOB. OHTPONWS B TEOPWUM CBSA3M UCMOMb3yeTCs Ans  BblYMCIEHWS KonuyecTBa WHGOopMaumu,
nepegaBaemMow No KaHany CBA3v B eQMHULY BPEMEHW, T.e. CKOPOCTM nepeaady u NponyckHOW CnocobHOCTM KaHana.
OHTporusi B dm3nke - (PyHKUMS COCTOSIHUS (PU3NYECKOW CUCTEMBbI, Mepa OnM30CTU K COCTOSIHWMIO PaBHOBECUS
(MakcumarnbHoe 3HayeHue aHTponuu). dranyeckass IHTPONUSA - pasMepHasa BeNuMYMHa U OTIMYaeTcss MHoXuTenem. k
(noctosHHasa BonbumaHa), ynoTpebnsemasa B Teopun uHdopmaumn, rae oHa mamepsietcs B butax. B coBpemeHHom
Hayke W, B 4YaCTHOCTW, B Teopuu WHpopMauum n uanke MCNonb3yloT B OCHOBHOM TPy BuAa MpeacTtaBneHus
HTpONWUK:  norapudm  CTaTUCTMYECKOro Beca, MaTeMaTMYeckoe OXuaaHue rorapugpma BeposTHOCTEN
MUKPOCOCTOSHUS MU KaK HEKOTOPYI0 XapakTepucTuky pas3bueHus MHOXecTBa. B Tex criydasix, Korga CylleCTBEHHYHO
ponb HaYMHaT UrpaTb MHAMBUAYanbHble CBOWNCTBA Pa3fNUYHbIX 3MEMEHTOB, OObIYHbIE MOHATUSI SHTPOMNUM B ITOM
crnyyae HenpurogHbl U crnegyeT uX nepeonpefenuTb, YTO caenaHo B pabote [4]. Heobxogumo oTMeTwTb, 4TO B
NPOMCXOASALMX npoueccax U3MYECKMn CMbICIT MMEET B OCHOBHOM HE Cama 3HTPOMWs, a pa3HOCTb SHTponun. Bo
MHOIMX npoueccax, NPUMBOAALMX K YBEMUYEHUIO MNOpPsAKa B CTPYKTYpe (DOPMUPYIOLLUMXCS CUCTEM, MPOUCXOAUT
HakonneHve UHMOpMaLMK, KONMYECTBO KOTOPOWM MOXET ObiTb ONpeaeneHo Ha OCHOBE BENUYUHBLI 3HTponuu. B aTon
CBSI3M BaXXEH HEraHTPOMUMHBIN NPUHLMM, YCTAHOBMEHHbIA U3BECTHBIM (PpaHLy3CKUM pun3nkomM JleoHoM BpunnioaHom
[5], BBINONHSAOWMI PONb 3aKOHa COXPaHEHWUst MHAOPMALIUK.

TeopeTnKo-MHPOPMALIMOHHBIN U DU3NYECKUIA acnekTbl SHTPONMKU GnU3kK Apyr K Apyry U obbeanHeHbl B Tak
Ha3blBAEMOM  HErsHTpPOMuMAHOM npuHumMne BpunnioaHa [5]. CornacHo HErsHTpPOnMUMHOMY MpuHUMNY, duandeckast
SHTpONUs S ABNAETCHA HegocTaLwen MHopMaumnen o CoOCTOAHUN PU3NYECKON cucTemMbl. Takum obpasom, nonyveHne
KonuyecTBa wHgopmaumnm H skBMBanNeHTHO yMeHblueHuio S Ha BenuumHy kH. B 3atom cmbicne rosopsT, 4TO

MHPOpMaUMss ecTb oTpuuaTenbHasi 3HTPOMWUS WM HersHTponus. [pyroit acrnekT HEersHTPONMWIMHOrO npuHUMNa
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BpunnioaHa coctout B cnegywuwem [5,17]: KONMYECTBO HAKOMIMEHHOMW M COXPAHAEMOW B CTPYKType CUCTEM
nMHpopmauum (Al) B TOYHOCTU paBHO YMEHbLLEHNIO UX 3HTponuu (AH).

B gaHHOW TpaKTOBKE HEM3HTPOMUIHBIN MPUHLUMIN MMeeT PopMy 3aKOHa COXpPaHeHUs nHpopMaumn B cuctemax u
no cofdepxaHuio BnM3oK K TpPakToBke 3akoHa coxpaHeHuws M.JlomoHocosa: "lAe, yto npubyaet, B Apyrom Mecte
ybyaeT". OTOT 3aKOH Ype3BbIYaNHO BaXXEH B XKMBOW Y HEXWBOWN NPUPOAE.

B xuvBoON npupoae HakonneHHas uHgopmMaums B cucteme cnoco6CTByOT Hornee BbICOKON ee opraHu3aumm, 4To
no3BonsieT onepaTMBHO U rMBKo npucnocabnmeaTbCs OpPraHM3Mam K yCrioBMSAM CyLLEeCTBOBaHUS, Nepeayn CBOWCTB U
npuaHakoB OyaywyMm HakonneHusam. Takum obpasom, 9TO NOBbIWAET BEPOSTHOCTb BbbKMBaHMA. A ynpolieHue
opraHusauumn, 3a MCKIIYEeHUeM MapasvTUpYoLWMX OObEeKTOB, yBennyMBaeT BEpPOSITHOCTb MX rmbenun. B Hexumsow
npupoae BaXkHa Kak 3HTPOMUS, Tak 1 AeTepMUHMpOBaHHas uHdopmaums. Tak, HedaBHO yYeHble YCTaHOBWMW, YTO Nog
onpegeneHHbIMN BO3AENCTBMAMM B XaOTUYECKMX CUCTEMAX MOSABNSAIOTCHA €ABa 3aMeTHble YNOPSAOYEHHbIE CTPYKTYPbI
[18], a B paboTte [19] oTmMeuaeTcs cnepyiowee: "He wncknoveHo, 4To Guonornyeckas 3aBomnouMs npoucxoguna He
TOJMIbKO MyTEM eCTeCTBEHHOro otbopa. PedynbTaTbl KOMMbIOTEPHOrO MOAENMPOBAHNSA MO3BONAIOT NPEANONOXUTb, YTO

HEKOTOpPbIE CITOXHbIE CUCTEMbI MPOSABIISIOT CKMOHHOCTb K camoopraHmnsauun”.
4. PeHOMEH BOAbI U KpUCTaNNM4YeCKUX CTPYKTYp

Kak n3BecTHO, Bofla eCTb CaMbIM pacrnpoCTpaHeHHbIM BELLECTBOM B buocdepe n siBnseTcs Hanbonee 3Ha4UTENbHON
COCTaBHOM 4acTbl Tena BCEX XMBbIX CYLIECTB, a ANs HEKOTOpbIX M3 HUX — U cpefon obutanums. OHa CnyxuT
WCTOYHMKOM BOAOpOAa, KOTOPbIA nonyyaeTca B npouecce (OTOCMHTE3a, M UCMONb3yeTcs Ans MNOCTPOEHUs
BOCCTaHOBUTENbHbIX, Boratbix 3HEpruen, opraHnyeckux coeguHeHunn. B npouecce Toro xe hoTOCUHTE3a 3ereHbiX
pacTeHuin BbIAENATCA KMCNopoa U MoneKynbl Bogbl. Monekynbl BoAbl 06pa3yroTcst U NPy AbIXaHUN XXUBbIX CYLLECTB.

Kak oTmeyvaetcs B pabote [20], 3a Bpems cyLlecTBOBaHMS »xuU3HM Ha 3eMne Bcsi cBoboaHasi Boga ruapocdepsbl
MPOLLITIa HECKOMBKO LIMKIIOB Pa3noXeHns B hOTOCUHTETMYECKOM annapaTe pacTuTenbHbIX OPraHM3MOoB 1 pereHepaumm
B AbIXaTenbHbIX CUCTEMAaX BCEX XWUBbIX OpraHn3MoB. Boga urpaeTt BaxkHyl0 pofb BO BCEX XM3HEHHBLIX Mpoueccax,
npoucxoasLumx B buocdepe.

BaxHocTb Bogbl Ans »xwuBon lMpupoabl obuien3BecTHa, HO OHa BaxHa M Anst HexuBow [Npupogbl. MNpyn 3TOM
obwwymmn ans Bcew Mpupoabl SIBMASOTCS NpoTeKallwme B HEeW XMMUYECKME peakuuy Kak B OpraHM4eckon, Tak 1 B
HeopraHnyeckon xvMun. Pornb Boabl BO MHOTUX peakuusax Takke cyllecTBeHHa. Ho Hac mHTepecyeT He aTa poneb, a
CBOWNCTBO BOAbI "3anoMuHaTh" BCe nponcxoadawue ¢ Her npeobpasoBaHms. OTOT (beHOMEH BOAbl CBUOETENBCTBYET O
TOM, 4YTO oHa uMeeT "namatb". [aHHbli akT cyMTaeTCs COBPEMEHHOW HayKOW BMOMHE YCTaHOBMEHHbIM. [Ae
XpaHWUTCA 3Ta MHGOpPMAaULMA U KakoBbl MeXaHu3Mbl 3anucu, nepepaboTkM U CTMpaHus MHOPMaUWMK CErOOHS He
M3BECTHO. He n3BecTHbl M MaTepuarnbHble CTPYKTYpPbI, y4acTBylOLME B npoueccax xpaHeHus nHdpopmauun. Mpasaa,
3HaHWe TakuxX CTPYKTYp elle He rapaHTMpyeT packpbiTus "cekpeta namaAtn". Tak, y 4enoBeka W3BECTHbI
MaTepuarbHble CTPYKTYpbl, y4acTByloLME B MpoLiecce 3anoMnHaHus (HEWPOHbI), HO O CaMOM MpoLecce 3anoMUHaHNSA
WH(OPMaLMM YENOBEKOM MOKa CyLLECTBYIOT TOMbKO MMnoTesbl - 06pa3oBaHme YCTOMYMBBIX LIMKIIMYECKUX NPOLECCOB B
mosre u T.4.

B cBete paccmaTpvBaemolr npobnembl MNPEeACTaBnsOT WMHTEpPEC pesynbTaTbl HEAaBHO MNPOBEOEHHbIX
uccneaoBaHui AMOHCKUM y4YeHbIM oKTopoM Macapy 3MoOTO, KOTopble npeActaBneHbl B ero kHure ("lMocnaHue
Boabl") [21]. Macapy OMoTO ycTaHOBW, YTO B NpoLiecce 3amep3aHnsi Boabl obpasoBaHue popm KpucTanmnos 3aBUCUT
OT MHOTMX HEOObIYHBIX (PaKTOPOB:

- BOAA U3 YNCTbIX FOPHbIX MCTOYHMKOB U pyyYbeB 0Opa3yeT YeTkMe KpucTanmbl, a B CryyYae rpsi3HON BOAbI MOYTU He
ob6pasyeT YeTkmx popm;
- OUCTUNNMPOBaHHasi BoAa Nof BO3L4ENCTBMEM KITacCUYECKON My3biki 0Opa3yeT YTOHYEHHbIE CUMMETPUYHBbIE (hOPMBI

KpUCTansoB, a Npy BO3AeNCTBUM "TsKeroro Mmetasnna" - TOSIbKO XaoTUYHbIE (hparMeHTapHble CTPYKTYpbI;

156 ISSN 1028-9763. MatematuyHi mawwmHu i cuctemu, 2003, Ne 1



- KpucTannbel co cneunduyeckumMmn ysopamm obpasyloTcs B Criydyae NpOM3HECeHUs Hag BOAOW MOMUTBbLI UMW Kakux-
nnbo aobpbIx Crios;

- B CNny4yae, Korga Ha nocyde C BOOOW, nognexailen samepsaHuio, HanucaHbl "HeraTuBHbIE" croBa, U Aaxe
npucyTcTBUE NOAOOHBLIX MbICNEN M AMOUMIA Y YernoBeKka NMPUBOAUT K TOMY, YTO KpucTannbl 06pasytoT amopdHbie
pacnnbiB4aTble 06pa3oBaHus.

Macapy OmoTo ocobo nopasun ToT dakT, 4To 3TV 3PPEKTbI HE 3aBUCAT OT A3blKa, HA KOTOPOM MPOU3HOCHATCSH
nnbo MbICNATCS CrnoBa, T.e. BOAA pearmpyeT Kak Obl Ha cmbicn cnoB. Ha ocHoBaHum npoBeaeHHbIX onbiToB Macapy
OMoTOo npuwen k obobLiaoLiemy BbiBody: hopMa KpMCTannoB OAHOMo U TOrO Xe Buaa 3aBUCUT OT MHOTUX YCIOBUNA,
BKIlOYas matepuan nocyAel, rae obpasyloTcsa Kpuctansbl, CBeTa, My3blki, YeNOBEYECKOW MbICIN, 3MOLMIA U T.A4.

MHTepeceH ewe oanH dakT. Bokpyr onyLieHHOro B pacTBOp KpucTanna BO3HUKalT TOYHO Takme Xe no opme
W CTPyKType kpucTanmbl. [loxoxe, KpucTannbl nepegaroT MOSEKynaM XUOKOCTU HeKyl MHMOPMaumio, a caMmu OHM
cnocobHbl XxpaHnTb U obpabaTeiBaTb 3Ty WHGoOpMaumio. BnonHe MOHATHO, YTO He YernioBe4ecTBO MNpuaymarno
MH(OpPMaLWMIo, OHa CylLlecTBoBana 3af4onro A0 HEro Kak B HEXWBOW, Tak U NMO3gHeEEe B XMBOW MpUpoge, a YenoBek, B
OCHOBHOM, cO3an cnocobbl MONyyYeHns, XxpaHeHus, nepegayv n nepepaboTkn nHcpopmaumn. bnarogaps yHUkansHbIM
CBOWCTBaM BOAbl, Kak yTBepXaaeT yKpauHCKMIM y4eHbii npodeccop KOpuii durankos, Boga cnocobHa yaoBneTBOpUTb
BCE YCMOBUS XM3HW, 0Bpasyst KONMongHble pacTBopbl. [103TOMy COBPeMEHHas Hayka acTpoXMMMs C [OCTaTO4HOM
KaTeropuyHoCTbIO YTBEpXOaeT, YTO BCe BO3MOXHble (POPMbl XKM3HWU, C KOTOPbIMW Mbl CTankMBaemcsl, 1, BO3MOXHO,
eLe CTOSIKHEMCS Ha Hallen NnaHeTe, PaBHO KaK U Ha [pYrnx HeBECHbIX Tenax, MoryT ObiTb TOMbKO BOAOW.

Wccneposatenu Boabl Nony4nny psa npuMevatenbHbix dakTtos. Mepsbivi CBA3aH CO CTPYKTypu3aunen Boabl.
WccnepoBaHust nokasanu, 4to 57 Monekyn BoAbl 00pasyloT JoAekasapuyeckuii TeTpasgp C HanmuMumem namsaTv Ha
MHopMaunoHHble Bo3dencTBust [22]. Takum ob6pasomM, Mbl BUAMM, Y4TO M B HOPManbHOM COCTOSIHUM B BoAe
obpasytoTcsa kpucTannonogobHele No Popme CTPYKTYPbl C NaMSThIO.

M3 BbILLEN3NOXEHHOrO crnegyeT, YTO BoAa M ee KpucTannbl obnagaloT namatblo. 3TO He MNpoTMBOPEeYUT
YCTaHOBMIEHHOMY Y4eHbIMU (hakTy, YTO NamMsATbio O0b6nagalT He TONbKO OOBEKTbl XMBOW MPUPOAbI, HO U CUCTEMBI,
npouecchbl 1 SBMIEHWS HEXVWBOW MPUPOAbl, BKHOYAs WCKYCCTBEHHYIO MPWUpPOAY, CO3[4aHHYl 4YeroBekoM. Tak,
YCTaHOBMNEHO, 4YTO NamMATbio 06ragalT BoAa, KpucTannel, metannsl 1 T.4. Ho pas nmeetcs namsTb, TO B HEW AOIMKHA
XpaHUTbCS WHOopMauMs. B oTnvymMe OT LWMPOKO WM3BECTHOW MNaMATM  KOMMbIOTEPOB, KOTOpblE UMEKT MNamsATb
aKTMBHYIO M MACCMBHYIO, CTATUYECKyld M AMHaMUYeckyto 1 T.4, npupoda umeeT ropasgo Gonbluee pasHoobpasne
CnocoboB XpaHeHVUs W WCMONb30BaHUA 3ToW wuHdopMaumun. [py 3TOM aKkTuBHas WHQOpmauma B Npupoae
npeanoyTUTENbHO UCMONb3yeTcs ANs ynpaBieHns pasfnuyHbiMKU Mpoueccamy M SBNEHUsMK, a Takke CrnocobHa
obecneynBaTb BbINONHEHWE OnpeaerieHHon paboTel. B To e Bpemsi naccuBHas uHgopmMaums B nNpupode UMeeT, B
OCHOBHOM, MOTEHUManbHbI NMbo "oTpaaTenbHbIN" XapakTep O BHYTPEHHUX WM BHELLHUX COCTOSIHMAX OObekTa u
€ero OKpyXeHun. Tak, Ha aTOMHO-MONEKYNSAPHOM YPOBHE MWHMOpMauuen SBASETCs, B YaCTHOCTW, KONMWYECTBO
aKTMBHbIX 93MEKTPOHOB, WX 3JHEpPreTMYecknx YpOBHEW, YacToTa pe3OoHaHca, Mmacca, BaneHTHocTb M T.4. B
WCKYCCTBEHHOW MpuUpode 3anoMuHalomMe 9remMeHTbl peanusyloTCs Ha OCHOBE 9MeKTPUYECKMX, MarHWTHBbIX,
OMNTUYECKMX, aKyCTUYECKMX WM ApYrmx CBOMCTB 3anomuHaowen cpefbl. Kak yxe oTmeyanocb Bbile, B Npupoae
umeeTcs Oomnee LWMPOKUA CNEKTP 3anoMUHaHWA WHQOPMaLMK, BKIYAOLWWMA MexaHW4eckue, aHepreTuyeckue,
du13nKo-xMmnyeckne, buoxmmmyeckme, Gnodusnyeckne n apyrme MexaHu3mbl.

Mpn aTOM BaxHbl criegylowme acnekTbl MOHATUS WMHAOPMaUMKU: XpaHeHwe, nepepaboTka, nepegaya wm
npeactaeneHve uHdopmauun, ee obbeMm, pasHoobpasue, Bpems [AocTyna K WHdOPMauun, ee IHTPOMNUHbIe
CBONCTBA, CemaHTMka M T.4. 3anomvHalowas cpeda wurpaeT BaXHYl ponb B YNPaBfeHUM MpOTEKaloLMMu
npoueccamm (rnokanbHbiM W rnobanbHbiM). [Ns nokanbHbIX NPOLECCOB OCHOBHYK POMb WrpaeT 3anoMuHaHue
Tekywen wHdopmauuu, a Ans ynpasneHus rnobanbHbIMU MpoueccaMu — 3anoMuHaHWe, Hapsgy C Tekyllen,

"npownon” nHgopmaumen, kotopas UKCUpyeT HaKoMMeHHbIn onbiT. Hanbonee spkoe BnuMsiHMe MHopMauum Ha

npoTeKaroLLMe NPOLLEeCChl - Ha rpaHuLLEe pPasnuYHbIX cpes 1 B ToUKax budypkaumu.
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To, 4TO BOAA M KpUCTanmnu4yeckme CTPYKTypbl, paCCMOTPEHHbIE B 3TOM pa3fene, obnagaoT namaTbio (K aToMy
CNWCKY, KaKk OTMeYarnoch Bbllle, CrieayeT NpUcoeanHUTE MeTanmnbl U Apyrue BellecTsa), MMeeT BaXkHOoe 3HayYeHne ans
XMBOW W HEXWMBOW MpuUpodbl Hawen 3emnu, Tak Kak BoAda, KpUCTannumyeckne CTPYKTYPbl M MeTannbl COCTaBnsAoT
3HAYUTENbHYIO YacCTb rMAPO- 1 NMTOCdEpPbI, U, NCXOAA N3 HALero NPeAcTaBneHns O BAUSAHUM MHAOPMaLIMK, MOXHO CO
3HauMTENbHOWM CTEMeHbl0 YBEPEHHOCTW npednonaraTe O ee BNWAHWMM Ha npoucxogsiume Ha 3emne npouecchbl 1
aBneHus. O6 aTom e roBoput ydeHue B.U. BepHagckoro o Hoocdepe.

O ponu BOAbI B XWMBOW NpPUMPOAE OYeHb TOYHO ckasaHo B pabote [23]: "Boga - OCHOBHOWM XpaHWTENb U
npeobpa3soBaTens Guonornyeckon nHdopmaummn”, a B pabote [24] oTMedaeTcs, YTO MonsipM3aums Boabl U Bakyyma
onpegensieTcs  PYHKUMOHMpOBaHMEM "OuokomnbioTepa" - co3HaHueM. Mccregys WMHGOPMaUMOHHO-(ha3oBbie
cocTosiHns BoAbl, npodeccop C.B. 3eHnH npegnonoxwn, 4To, nogobHo BoAe, cyLecTByeT MHpopmaLlmoHHo-ta3oBoe

cocTosiHne y dmanyeckoro Bakyyma u " 6a30BOM MHOPMALMOHHOW MaTpuLbl MPOCTPAHCTBA, HA OCHOBE KOTOPOM

BO3HMKIO 1 pa3BuIochb Halle obiTne" [25].

5. ®aktbl, NpsAMO NMb6O KOCBEHHO CBUAETENbLCTBYWOLWME O BIWAHUM WHdOPMauunm Ha npoTekawlwme B
npupoge npouecchl

MN3BeCTHO, YTO B NPOTEKAHMN XUMUYECKUX PEAKLIMIA BaXKHYHO POSb UrpatoT Katanusatopbl. Psa Takmx peakumin BoobLe
He MOryT npotekaTb 6€3 Hanuuusa KaTanusaTopoB, a B [PYrMX Cryvasx Hanuuue Katanusatopos NpuBoaMT K
YCKOPEHWIO npoTekaHms peakuun. MNpyn 3TOM cam kaTtanu3aTop B XMMWYECKYlI0 peakuuio He BcTynaet. OH TOnbKo
BO30Y>KAaeT UMM YCKOPSIET CKOPOCTb NMPOTEKAHUSI XMMUYECKNX peakumin. Ho cerogHs, 4Tobbl NPOsSIBUTL 3T CBOWCTBA,
KaTanusaTtopbl B XMMWUYECKUX npoueccax TpebyloT OonblumMx SHepreTyeckux 3aTpaTt (BbiCOkas TemnepaTtypa,
AasneHue v 1.4.) n obecneunsaloT gocTaTtoyHo Manoe 3HadeHue K. B xuvBon npupoae, Hapsay ¢ katanusaTopamu,
BedyLLyl porb B BO3MOXHOCTM U CKOPOCTU MPOTEKaHWUS XMMUYECKUX Npeobpa3oBaHuii urpaeT pepMeHT OTaTUBHbIN
(MUKporeTeporeHHbIn) KaTanusaTt, KOTOPbIA OCYLUEeCTBNSeTCs C yyacTvem 6GuokaTanusaTtopoB GenkoBoW npupodel
(dbepmeHTOB 1 3H3MMOB). Bnarogaps aTomy, B X1BOW NPUPOAE NOAO0BHbIE XMMUYeckne Nnpeobpas3oBaHNs NPOTEKAT C
AOCTaTOYHO ManbIMy 3Hepro3aTpatamu 1 BbICOkUM nokasatenem Krif.

B HacTosilee Bpems, HeB3upas Ha GonblUOe YMCNO M3BECTHbIX KaTanuM3aTopoB, He PaCKPbITbl MOMHOCTLIO
MexaHu3Mbl MX Aencteus. Bo3moxHO, BBegeHMe B pacCcMOTPeHVe MHPOPMAaLMOHHOrO B3anMMOLEeNCTBMS — pacT
XMMUKam 1 nsmkam HanpaBneHHOCTb NCCreaoBaHWM NS BbIABNEHNSA 3TUX MEXAHU3MOB yNpaBneHus.

M3 opraHnyeckon xuMmn nssecTHo, 4To ABe Monekysnbl JHK MoryT umeTb oaMHakoBoe KONMYeCTBO SHepPrun u
SHTPOMUM U B TO Xe BPems OTNMYaTbCA CBOMMM CBOMCTBAMM. B cBeTe BbILLIEN3NOXEHHOrO O4E€BUAHO, YTO 3TU
OTNNYNSA CBA3aHbI C pasHbIM coAepxaHnem nHdopmaumm B kaxagon ns AHK. NMogobHble aBneHns B HacTosLwee Bpems
MCMonb3yTCsa Ans paboTbl ra3oBbix Nasepos.

MpuBenem ewe oanH chakT. B cBOEN AEATENbHOCTW KIETKN PYKOBOACTBYIOTCA MHCTPYKLMAMMU, 3anvCaHHbIMU
Ha monekyne [HK, ogHako B cMHTe3e 6enkoB Ha OCHOBE reHeTM4eckon MHopMaumMyM y4yacTByeT TONbKO Okomno 1%
3TON MHOPMaLMK, 1 NPY 3TOM OCTAKTCH OTKPbITEIMU BOMPOCHI: "KTO CcYMTbIBAET BCIO OCTanbHYO MHdopmaumnio?" n
"KTo siBnsietcst "aBTOpOM" reHetmdeckon uHdopmaumm?” Ha aTu BOnNpockbl MonekynspHasa Ouonornst kak Hayka He
umeeT BpasymuTenbHoro oteBeta. OueBMOHO, M 34ecb He obowTucb 6e3 wuccrnegoBaHUs UHEAOPMALMOHHOMO
B3aMMOOEeNCTBUSI.

B ncuxomnorun akcneprmMeHTanbHoO BblNo 06HapYKeHO CyLlecTBOBaHWEe HEOCO3HAHHOWM Hpopmaumn, koTopas
B KOHEYHOM CYeTe BMMSET Ha COAEepXaHuWe CO3HaHusA, a Takke Obin yCTaHOBMEH Uenblii psd OrpaHuyYeHun Ha
BO3MOXHOCTM CO3HaHWsA Mo npuemy u nepepaboTke nHdopmaumn. Kak B nepsom, Tak 1 BTOPOM cryyae, aTn akTbl
He Hawnu npvemnemoro obbscHeHus. He yaanocb OOGBACHUTbL HU NPUPOAY, HU 3aKOHOMEPHOCTM OBHapyXXeHHbIX
dakTtoB. B 3TOM ©BA3W Mbl BMAMM, 4TO, Hapsdy C MHAPOPMAaUMOHHBIM B3anMMOLENCTBMEM, UMeeTcs ele u
CeMaHTU4YecKas cocTaBnsaoLas, Kotopas BO MHOMMX Cny4vasx SBNSETCS onpefensiowen B pasBuTum Tex Unm MHbIX

npoueccoB. B aTom cMbicnie nHGopMauus nogoGHa BUPYCY, KOTOPbLIA ONA aKTUBHOW >KM3HU TpeGyeT >KMBOro
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HOCUTENs, XOTS CrnocobeH CyllecTBOBaTb M BHE €ro (KpUcTannu3oBaH M coxpaHeH in vitro). Tak u uHdopmaums
MOXET ObITb KaK aKTUBHOW, Tak U MACCUBHOW.

3 pn3nKM N3BECTHO, YTO INEKTPOH MOXET 3aHATb AAHHbIN 3HEPreTUYEeCKUn YpOBEHb, eCrin OH "3HaeT", 4To
ypoBeHb Nnbo ceoboaeH, NMB0 3aHAT, HO OAMHOYHBIM SMEKTPOHOM, UMEIOLLIMM MPOTUBOMOMNOXHbIA CMMH. XOTb CMOBO
"3HaeT" B3STO B KaBbIYKM, HO OHO BMOJSIHE 34€Cb YMECTHO, TaK Kak U3 TEOpUMU INIEMEHTAPHLIX YaCTuL, U3BECTHO, YTO,
cornacHo npuHumny MNaynu, aengawowemMycs dyHAaMeHTanbHbIM 3aKOHOM MPUPOAbI, 3TO B3aMMOAEWNCTBNE HE MOXET
OblTb OnpedeneHo M3BECTHbIMW BUAAMW  B3aUMOLEWCTBUSA: CUIbHbIM, CnabbiM, 3NEKTPOMAarHUTHBIM UK
rpaBUTALUOHHBIM.

B [4] yTBepxxgaeTcs, 4YTo cucteMa "aTom Bogopona" obnagaet coOCTBEHHLIM MHPOPMALMOHHLIM PECYPCOM,
npuyem STOT Pecypc Kakum-TO 0Opa3oM BnvsieT Ha MNOBeAeHWEe CUCTEMbl M ee B3auMogencTBvMe ¢ Apyrumu
cuctemamu. JToT 3pdekT MOXeT ObiTb [AOCTATOMHO MNPOCTO OOBbSICHEH, €cnv  [A0MNYCTUTb CyLLEeCTBOBaHUe
MH(POPMaLMOHHO-CEMAHTUYECKOrO B3aMMOAENCTBUA BHYTPWU CUCTEMbI "aTom Bogopoaa“. BO3MOXHOCTb Hanuuust
Takoro B3aMMOAENCTBUS CneayeT U3 BbilLeNnprBEAEHHOMO NOCTynaTa O CyLHOCTU MHOPMaLIMN.

Ewe oaouH dakT o BAMSHMM WHdopMauuMu npu obpasoBaHMM OenkoB  yCTaHOBWUN OUOXMMUK, naypeat
HobGenescko npemun M. 3BireH. Tak, uccrnegys MexaHuambl obpa3oBaHusi MUKpomonekyn 6enkoB, OH mpuwen K
3aKIMIOYEHMIO0, YTO TONbKO Gnarogaps ydactuo MHGOpMaLumMm B 3TUX NpoLeccax MOryT CamMOnpou3BOfibHO BO3HUKaTb
T€ CIOXHbIE LLEMOYKM N CBSA3U, U3 KOTOPbLIX COCTOUT OCHOBHOW MaTtepuman XuBbIX KNeTok — 6enok.

Wcxopsa n3 MHOpMauMOHHO-CEMaHTMYECKOrO MOAXoAa, Takke O HEMOCTOSIHCTBE pPagMoOaKTUMBHOMO pacnaja
MOXHO 06bsACHUTL heHoMeH B./. CaueHko [27]. B.N. CaByeHko 06.08.86 nogan aee 3asBku Ha OTKpbITUs (OT-
11464, OT-11466) HOBbIX (PU3UYECKMX SIBNIEHUIA, KOTOPbLIE, K COXamneHuto, ObinnM OTKMOHeHbI. [epBas 3asBka — 3T0
"ABNeHns cobbITUNHOIO HEMOCTOSIHCTBA TEMMOB PagMOaKTUBHOrO pacnaga”. B aTux 3asiBkax ycTaHaBnuBaeTCs, YTO
"yckopeHne pacnaga u pasbpoca 3HayeHMI OT MecTa K MecTy M OT AaTbl K gaTe uUX uaMepeHus (M3MepeHui
aKTMBHOCTW) BbIXOAWUT QJarneko 3a npedensl npeabigywiero onbita'. BTopas 3asaBka - "fBNeHue HepaBeHCTBa
paavoakTMBHOro pacnaga”. 3Tu ABNeHUs TPyAHO 0OBbACHUTL HAa OCHOBaHWMM CYLLECTBYHOLLMX TEOPUIA, HO JOCTAaTOYHO
nerko o6bACHWTB, CXOASA U3 yNpaBnsoLWwen pony MHopMaunm u BNeHuin, Noao6HbIX heHoMeHy Boabl.

PaccmoTtpym Gonee npocTow criydan Mcnonb3oBaHus vHgopmauun. Tak, 3 uankm n3BecTHO, YTO 3HaHue
YeTbIpex KBaHTOBbLIX YMcen npeactasnsieT cobon MHOopMaLMOHHbIA pecypc atoma BoAopoaa, U noboe nsaMeHeHue
UX 3HaAYeHUN onpefenseT M3MEHeHVe MoBedeHMs aToMa BO B3aMMOLEWCTBMM C APYrMMW aToOMamMu U 3Hepruen
COCTOSIHUSI aToMa.

HauBbicwnin ypoBeHb MHdOpMaTnBHOCTK B Mpupoae, oveBnaHo, Habnogaetcsa y 6uonormyeckux cuctem. O6
3TOM, B YaCTHOCTW, CBMOETENbCTBYET TOT (paKT, YTO Ha OCHOBaHMU WHAOPMALMM, XpaHSALWEWCss B OZHOW wnu
HECKOMbKMX KINeTKax XXMBOro OpraHuama, MOXHO BOCCO3[aTb LENOCTHbIN opraHuaM. O6 3TOM ke cBuaeTenbcTByeT
BO3MOXHOCTb pereHepauum KrneTokK pasfnuyHbiX OpraHoB (NeyeHu, Mnodvek, cepaua u gaxe BOKPYr WUCKYCCTBEHHO
BXMBMsieMblX opraHoB). OCHOBHas MHdOpMauusi, kacarLllasics CyLleCTBOBaHWUA WU pPasBUTMS XUBOW MpupoAbl, Mo
OaHHbIM COBPEMEHHOW HayKu, COAEPXUTCHA B XPOMOCOMaX.

Ewe oanH dakT, KoTopbI TPYAHO 06BbACHUTL 6e3 NPUBNEYEHUS MH(POPMALIMOHHOMO B3aMMOAENCTBUS], CBSI3aH
c Tepanven no metogy P. ®onns [27]. Peub naet o6 adhHEKTUBHOCTU MPUMEHEHUS KOHKPETHBIX MEOMLIMHCKMX
npenapatoB [aHHOMY MaumeHTy. [lpu 3TOM u3yyaeTca BAMSHWE [AaHHOrO npenapaTta npu HaknagbiBaHUM K
NYyHKTYPHOW TOYKE (B OCHOBHOM, MWCCNeaylTCHa roMmeonaTtmyeckme CpeacTBa U peakuumn nyHKTYPHbIX TOYEK Ha JaHHoe
cpeacTBo).

PaccmoTtpum ewle oguH dakT. M3BECTHO, YTO KMNETKM KMBbIX OpraHv3moB 006nagaltoT BHYTPUKIIETOYHOW
MOJEKYNAPHON NamsiTblo. [lpy 3TOM MONEKynsipHble KBAHTOBO - MEXaHWYeCKMe MPOLIeCChbl B KINETKe OKa3biBaloT
BMNMsSHME Ha (DYHKLUMOHWPOBAHME LIENbIX OpraHWYecknx CTPYKTYp W Bcero opraHusaMa. bnarogaps atum npoueccam
npoucxoauMt obmeH wuHdOopMaumMen Mexay KBaHTOBO — MEXaHUYEeCKMMW, MONEKYNAPHbIMU U OBbIYHBIMU

MaKpOCKOMNUYECKUMUN CTPYKTypaMn, a TaKke OCylWeCTBndAeTcAa B3aMMHOE YynpaslieHue. O npoueccbl UMerT
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BEPOSITHOCTHO — AeTEPMUHMPOBAaHHbLINA XapakTep, 4To noareepxaaeT crnosa W.. Maenosa: “Henosek ecTb, KOHEYHO,
cucTema, Kak U BCakasi gpyras B Nnpupoge, noAuMHALWAsncs Hem3bexHbIM 1 eAuHbIM BCen NpupoAe 3akoHam...”. B

JaHHOM cryyae, KpoMe BCeX NPoYMX 3aKOHOB MPUPOZbI, TakKe U NPUHLIMIY CMeLllaHHoro akcTpemyma [11].

6. MocTtynaTt 06 nHcopmMaLMOHHOM B3aumoaenucTBUU

Ha ocHoBaHWM BbllENPUBEOEHHBIX (aKTOB M PacCyXAeHUA MOXHO cdopmynupoBaTb criegylowmi nocrtynat
(rnoTesy) 06 MHpOpMaLMOHHOM B3aUMOZENCTBUU U BIIUSIHUM HA NPOUCXOASILLME B CUCTEMaX MPOLIECCHl U SIBIIEHUSI.
Hapsigy ¢ matepuen n aHepruen, B lNpupoae n BceneHHon cyulecTByeT MHGOpMaUuWs, urparolasa CyLecTBEeHHYH
ponb B UX 6bITMM 1 passutuu. Mpu 3TOM MHOPMaUMa SBRSETCs cosugaioller, Bo3byxaaloLen, N3MeHSLen
CKOPOCTb NPOLECCOB U YNPaBIisitoLLEN CUIO CyLLECTBOBaHMWS, Pa3BUTUS U Aerpagaunm eCTeCTBEHHbIX (MPUPOAHBIX) 1
WCKYCCTBEHHbIX (CO34aHHbIX YENOBEKOM W APYTMMU KWBbIMWM OpraHuamMamu) cucTeM pasnuyHon npupogbl. OHa
obrnagaet cBocTBOM OTOGpaxaTb POpMbI, CTPYKTYPbI, CBA3M, CMbICIT U OYHKUMM MaTepuanbHbIX U HEMaTepuanbHbIX
o6bekToB. 3anomMuHaemasi o0OObekTaMuM  pasnNUuYHOM  Mpupoabl  MHOPMauus  MO3BOMSIET  BOCMPOU3BOAUTL
npeLwecTBYHOLLME ONbIT U 3HAHUS B MOCNeAyLNX 06bekTax, BKIYas NpoLecchl U ABNEeHNs pasHoro macwitaba u
YPOBHSI.

WHdopmaums 1 3HaHWs MOryT reHepupoBaTbCsi, BOCMPUHUMATbCS, MepefaBaThCsl, XpaHUTbCA U
nepepabarbiBaTbCcsl 0O0bEKTaMM 1 CUCTEMAMM Pa3fMYHOM NPUPOAbI TOMbKO Ha "sA3blkax", MOHATHBIX KaK MCTOYHUKY, TakK
N NPUEMHUKY MHpopmauun. MNoaTomy, Hapsgy C CEMaHTUKOM, B “A3blkax” Heobxoammo maydeHue mx “mopdoonornm’ n
“CUHTaKcuca”, a Takke CrnocoboB NMpeacTaBfeHNsi, KOAMPOBaHWS, OEKOAUPOBAHMS, Npeobpa3oBaHnsi, KOMNPECCUU U
aekoMmnpeccum UMHoOpMauum U CTPYKTYpHO-(DYHKLMOHANbHbIX ee BO3MoxHocTen. B [Mpupoge wu  obwectse
cywiecTtByeT 6onblioe pa3Hoobpasne HA3bIKOBbIX CPeAcTB  ANs MH(OPMAaLUOHHOrO B3aMMOAENCTBMSA OOBEKTOB.
OcHoBHbIM TpeboBaHveMm AN 3dEeKTUBHOrO BOCNPUATUA MHOPMaLUK 1 3HAHWI C NMOMOLLbIO A3blka SBNSETCH ero
NOHUMaHue 1 ucronb3oBaHMe ob6bekToM unu cuctemon. M3 atoro cnepyet, Yto Hoocdepa (umTariTte BcemupHbin
pasym) ToXe JoIkHa nepefaBaTh MHAOPMALMIO Y 3HAHUS B MOHATUSAX, BOCTPUHMMAEMbIX CyObEKTOM.

HeobxogumbiM  ycnoBuem  MHPOPMALMOHHOTO  B3aMMOLEWNCTBUS  ABMNSETCA  Hanuume  Heobxoammon
MH(OpPMaLUMM B OOHOM UMM HECKONbKUX B3aMMOLEWCTBYIOLUMX OObEeKTax, a Takke CyLleCTBOBAHUE MPUEMHUKOB-
nepefaTyMKoB ee, a JOCTAaTOYHbIMU YCIOBUSMM AF1S BO3HUKHOBEHWNS MHOPMAaLMOHHOIO B3aMOLEWCTBUSA — Hanm4me
obLero s3bika B3anMogencTBusa 1 HeobxoanmocTe obmeHa nHpopmauuen mexay o0bekTamm B3auMogencTBus.

WHdopmaLms MOXeT cyllecTBOBaTb Kak HENocpeacTBEHHO B OObekTax martepuanbHoro mupa, Tak u
060co6neHHo OT MaTepuu, T.e. KUTb" CBOEN CaMOCTOSAITENBHOM XU3HbIO, OAHAKO B3aUMOAENCTBYS C OKPYXaloLwum ee
MUPOM, CTPEMSICb MUHUMWU3MPOBATb 3HEPreTMYecKkne 3aTtpaTbl HA €e XpaHeHWe, KOMMYHUKauu U nepepaboTky.
MprMepoM Takoro CamMoCTOATENBHOMO CYLLECTBOBaHNS MHAOPMALIMU 1 3HAHUA MOXET CINY>XWUTb NOHATME HOOCMEPDI,
BBegeHHoe B./. BepHagckum v npusHaHHoe yyeHbiMu Bcero mupa. B.W. BepHagckuin nucan B cBoeM gHeBHUKe [28]:
"Yenose4yecTBo, B3ATOE B LIEMIOM, CTaHOBUTCS MOLLHOWM reonoruveckon cunow. lNepen HUM, nepen €ro MbiCrbio U
TPYOOM CTaHOBUTCSI BOMPOC O NepecTpoiike Guocdepbl B MHTEpecax CBOOOAHO MbICMSLLErO 4erioBevecTBa Kak
eOuHOro uenoro. OTO HOBOE COCTOSIHME Ouocdepbl, K KOTOPOMY Mbl, HE 3amevasi 3Toro, npubnuxkaemcsl, U ecTb
Hoocgepoin”. Hoocdepa - aTo cdhepa pasyma. B Hawem noHMMaHuu - aTo cdepa nHpopmaunm n 3HaHUNn.

Ha BnusiHne nHdopmMaLlmmn Ha NPOMCXOAsLLUINE B CUCTEMAX PasfU4HON NpMpoabl MPOLECChl U SBEHUST BaXHYHO
ponb UrpatoT ee CTPYKTYPUPOBAHHOCTb U CIOXKHOCTb, KOTOpasi KOCBEHHO XapakTepu3yeTcs Noka3aTernemM BUTANbHOCTU
V=I/E, npuBegeHHbIM Bbiwe. Kak M3BECTHO, 3TOT nokasaTenb AOCTAaTOYHO GomnbLIOW M B Mpeaene CTpeMuTcs K
6eckoHeuHocTH. B cBeTe yyeHus B.W. BepHagckoro o Hoocdepe Obino nokasaHo, YTO Ha NyTU MUMPaLMOHHBIX LIMKIOB
aTOMOB U M30TOMNOB 00s3aTeNbHO BCTaeT obpa3s XXMBOro, KOTOPOE MO MaTepuarnbHO-3HEPreTUYeCKOMY BO3OENCTBUIO
Ha NpUpPOAHbIe OOBLEKTBI HM C YeM He cpaBHMMO. VIMeHHO Onarofgaps XvBOMY BeLLEeCTBY, 9HEpPrus KocMoca He

paccevBaeTCs U He 1UcYes3aeT B MUPOBOM MPOCTPAHCTBE, a KOHLEHTpUpYeTCs 1 npeobpasyeTcs B CUMy, NPUAAIOLLYHO
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Hawen obnactu BceneHHOM 4epTbl OpraHM30BaHHOCTU U yrnopsiaoYeHHocTu. [Mpu aTom Buonormyeckas aBonoLMS
naeT B CTOPOHY yBenu4eHnss BMoreoxmmmyeckon MmurpaLum aToMoB, T.e. BO3pacTaeT reoXMMmM4eckasi 3Heprus >XnsHu,
oTmevaeT B./. BepHaackuin. Bce 370 cBMAETENLCTBYET TakkKe O BO3pacTaHWM U CTPYKTYPUMPOBAHHOCTU MHbopMaLmu,
W BCneacTBme 9TOro Bo3pacTaeT ponb MHGOpMauuvM B npoTekawwmx B npupode npoueccax. O6 atom xe
CBMAETENbCTBYET M TOT pakT, Ha KOTopbin obpatun BHuMaHve B.W. BepHagckuii: no OTHOLLEHUIO K HEXWBOMY A0NS
XMBOro BellecTBa B [lpupode HWYTOXHO Mana Kak no Becy, Tak M Mo obbemy, a No cune BO3AENCTBUA, Kak
0TMeYanoch Bbllle, 3TO BNSHWE HU C YeM He CPaBHUMO.

B XvBOW, HEXMBOM M UCKYCCTBEHHOW Npupode, a Takke BO BceneHHoW, Hapsaoy ¢ matepuen U aHepruewn,
AeNcTByeT elle oAHa MOLUHas cuna, HasbiBaemas nHpopmMaument. Kakas ke Hayka fOSmKHa U3yyatb 3Ty Cuny Hapady
€O cneumnanbHbiMK Haykamn? 1o Hawemy rnybokoMmy yGexaeHuo, 9TOW Haykow [orkHa ObiTb MockMGepHeTuka.
MoctkmbepHeTka - Hayka O Haubonee oOWMX 3akoHax pas3BuTUS, YHKUMOHMPOBAHMWS, yrNpaBreHus
(perynupoBaHnus), XpaHeHusi, NpeobpasoBaHMs M KOMMYHMKaLMM MHAOPMauMM B €CTeCTBEHHbIX (MPUPOAHBIX) W
WCKYCCTBEHHbIX CUCTEMAax Pas3nNMYHOro BMAA, BKIIOYas M yernoBeyeckoe o6wectBO. OCHOBHbIM MHCTPYMEHTapuem
3TON HayKku SABNSIOTCS BbIYUCMMTENbHbIE CPEACTBA, BKIIOYAOLNE INIEMEHTHO-TEXHONOMMYECKUIN, OPraHN3aLUmMOHHbIN,
MHOPMaUMOHHBI 1M anropuTMmdeckne 6Gasucebl [29,30]. HeobxoaMmo OTMETWUTb, YTO Kaxdbld U3 3aTux 06asncos
BK/OYaeT B CBOW COCTaB WHAOPMALMOHHbIE W anropuTMUYECKMe KOMMOHEHTbI, 4YTO elle pas nogyepkuBaeT
BCEOOLLIHOCTb MPOLIECCOB MHAOPMALMOHHOIO B3aUMOAENCTBUSI 1 BMUSIHWS. KOMMYHMUKALMOHHbIE U BbIYUCIIUTESbHBbIE
CcpeAacTBa MOTyT CNyXUTb WAeanbHbIMW MOAENsSMU AN U3YyYeHUs MHMOPMAaLUMOHHBIX MPOLECCOB W BIUSHUSA
MHJOPMaLMM Ha MPOUCXoAsLLMe npouecchl U ABneHus. MNoctkmbepHeTnka AoMmkHa GbiTb MHOTOOCHOBHOW HAayKOW,
BKIIOYaloLEe B CBOW COCTaB psAf HayK, HEKOTOpble U3 HWX, BO3MOXHO, CErOAHS €lle He CYLIECTBYIOT, HO OHM
nosiBATCcs B OyayLueM B pe3ynbTate pa3BUTUS HOBbIX TEXHONOMUIA U NOMY4YEeHNS HOBbIX 3HaHWA.

CerogHsa e Mbl AOMKHbI 06beanHNTbL KMBEepHeTUKY 1 MHAOPMaTUKy, Tak Kak AaHHOe Bbille onpefeneHne
NOCTKMOEPHETUKM OaeT AByeOuHOe ee MnoHMMaHue, npegnoxeHHoe H. BuHepom n B.M. [mywkoBbiM (nepBoe
OTHOCWUTCS K €dMHCTBY 3aKOHOB YMNpaBieHUs B XXMBOW W WCKYCCTBEHHOW MpuWpode, a BTOpoe - K MHdopmauumn),
6e3ycnoBHO, AOMOMIHUB €€ HeoOXOAUMbIMW TEOopeTUHecKUMU pasgenamu n pacwvpuve obrnactb ee NpUMeHeHus,
HauyMHas C aTOMHO-MOINEKYNAPHOro YpOBHA M kKOHYas MuposgaHvem W COBpeMEHHbIM TOnkoBaHuem Teopun B.W.
BepHagckoro o Hooccdepe - cpepe pasyma. lNpu 9TOM JaHHOM Hayke HeoBXoQMMO O4YMCTUTLCA OT "mpununan,
KOTOpble HY)XHO "oTAaTtbh" cneumanbHbiM Haykam, Kak roBoputca: "6ory 6oroso, a kecapto kecapeBo". Jltobas Hayka,
BKIIOYas M NOCTKMOEPHETHKY, AOMKHA OCHOBBIBATBCA HA 3AMMMPUYECKOW peanbHOCTU, a Takke MMEeTb BO3MOXHOCTb
NPOBEPKN MONYYEHHbIX TEOPETUYECKUX PEe3ynbTaToB NPSMO MM ONOCPeACTBOBAHHO Ha npakTuke. B cBA3M ¢ aTum
nocTkmbepHeTUKa Kak Hayka, uccriegyst BCeBO3MOXHble pOpMbl MHPOPMALMOHHOTO B3aMMOAENCTBUA U BAMAHUA Ha
NpoLEeCChl, MPONCXOASALME B CUCTEMAX PasnMyHOW MpupoAbl, [OOMXKHA NPOBEPATb CBOW Hay4HblE MOMOXEHWS Ha
OCHOBE C€O034aHus onpefeneHHbiXx mogenen. WHCTpyMeHTanbHbIMM CpPeacTBaMu AN CO34aHus Takux Mogenen
AOIKHbI  OblTb  KOMMNbIOTEPHbIE, MPOrPaMMHbIE, anrOpUTMUYECKME, NA3bIKOBble, KOMMYHWKALMOHHbIE W Apyrue
cpeacTBa. OTW Xe CPEeACTBa UrpaloT BadkHYK pOrb B CO34aHUM MPOrPECCMBHBIX MHEOPMAaLUMOHHBIX TEXHOMOMWN,
WHTENneKTyanusaummn pasnuyHblix cdep AesTenbHOCTU YenoBeka. [ocTkmbepHeTMKa kak Hayka JOIhKHa NpuBHECTU B
HblHE CyLLeCTByloLlee MOHATME WMHADOPMALIMOHHBLIX TEXHOMOrUIA HOBbLIN CMbICH, NPUOMM3MB ero Mo COAepXaHul K
6ypHO pa3BMBaOLLMMCS BbICOKUM TEXHOMOTUAM aBTOMaTUYECKOro MaTepuanbHOro NpousBoacTea. B cso oyepefb,
ANs YCMELIHOr0 peLlleHnss HayyHbIX 3agady  MocTKMOGepHeTUKM HeobXxoaMMO MOCTOSHHOE COBEPLUEHCTBOBAHUE
Ha3BaHHbIX BbILLE MHCTPYMEHTasbHbIX CPEACTB.

NHdopmaTka Kkak cocTaBHas 4acTb MOCTKMOEpHeTVKM ByaeT npoAorKaTb BbIMOMHATL CBOK CErOAHSLLUHION
ponb Kak Hay4yHo-npakTuyeckas 6a3a no Cco34aHWMI0 BbICOKOI(MEKTUBHBIX BbIMUCIUTENBHBIX M KOMMYTaTUBHbLIX
CPEeAcTB, COBPEMEHHbIX WHMOPMALMOHHBLIX TEXHOSOMMA, MPOrpaMMHO-TEXHUYECKMX CUCTEM aBToMaTu3auum u
WHTennekTyanusaumm pasnuyHbix obnacten uvenoBeyeckon pfeatenbHocTM u T1.4. OgHOBpeMeHHO oOHa 6ydeT

3aHMMAaTbCH MCCnefoBaHMEM "TOHKUX" MOAenen, CBA3aHHbIX C BNNsSHWEM MHdopMaumm Ha pa3HoobpasHblie NpoLecehbl
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1 SIBNEHUS pa3nuyHon npupodbl. M B LenomM nocTkMbepHeTuKa A0MKHA NOAHATLCS HA CNeayoLLmin YpOBEHb pPa3BuUTUS,
Bo6paB B cebsA OCHOBbI TEOPETMYECKON KUOEPHETUKM, BKIHOYAs psh HayuyHbIX HanpaBreHun (Teopuu aBTOMAaToB,
CMNOXHbBIX CUCTEM, anropuTMOB WHGOpPMaumM, dopmarnbHbIX S3bIKOB, 00Yy4aloLMUXCA WM CaMOOPraHM3yLLMXCS,
aBTOMaTM3aumm AeayKTUBHBIX MOCTPOEHMIN, 00yYaoLMXCA U CaMOOPraHM3YIOLWLMXCA CUCTEM M Op., @ TakKe M3ydeHue
06LLUMX 3aKOHOB CYLLECTBOBaHMS U BNUSHUS MHOpMaLmMK B cuctemax nobor npupoabl) U MHpopMaTuku, BKIOYas
n3yyeHne MHPMOPMaLMOHHBIX NPOLECCOB M CUCTEM, aBTOMaTU3aLun pasnnyHbiX NPOLECCOB, BKIOYas U coumarnbHbIe,
co3fjaHue martepuanbHon 6asbl MHAOPMATUKM, MHGOPMALMOHHBLIX TEXHOMOrMn, MaTematuyeckoro obecnedyeHus
BbIYMCIUTENbHbIX CUCTEM, MOZENEN pa3nunyHbIX NpoLeccoB U T.4. [Mpu 3ToM 06bEKT UccregoBaHMs MOCTKMOEPHETUKM
3HAYNTENBHO PacLIMPSAETCH MO CPaBHEHWMIO C CErOAHSLIHMM, TaK Kak Hapsgy C couvanbHbiMW, GUonormyeckummn um
TEXHUYECKUMU cucTeMamu, OyayT wu3yyaTbCs CUCTEMbI NOGON MpMpoAdbl C TOYKM 3pEHUS BRMSHUS NoObIX BUOOB
MHdOpMaLUMM Ha NpoTekatoLme B HUX npouecchl. ECTeCcTBEHHO, 3TO Janeko He MOMHLIA nepeyeHb Npobnem u 3agad,

KOTOpble AOJKHa pellaTb I'IOCTKVI6epHETVIKa.

7. ®unocodcko-ceMaHTUYECKUI NOAXOA,

AscTpuinckuin domnocod A.ButreHwternH yteepxaan: "Mup umeet cTpykTypy ga3bika". Emy BTopat P.U. [onoHHMKOB U
P.M. KOcynos, koTtopble B pabote [7] nuwyT: "WTak, mMHpopmaumsa - 370 A3bIK MMpa Kak XMBOro LEnoro, a
B3aMMoJeNcTBMe MaTepuanbHblX OOBEKTOB, MPU KOTOPOM OCYLLECTBMSAETCA nepepaya (reHepauusi U OCBOEHMWe)
naeanbHbIX KaTeropui (CMbICIIOB, 3HA4yeHun, 06pasos, amouun), OydeT HasbiBaTbCA MHAOPMAaLMOHHBIM
B3anmogencrtenem. MiHdpopmaums, cnegosartensHo, - cBoeobpasHasd cemaHTuyeckas cuctema, OyHKUMOHUpYoLas B
MUpe, B KOTOPOW MaTepusi COOTHOCUTCSI C CyOBEKTUBHOCTBLIO, UMK MHaYe B MUpe, NOHMMAaeMOM Kak XuBoe Lernoe".

PaccmoTtpum ewé oguH cakt. B pabotax [34,35] paccmaTpuBaeTcsi akTUBHOCTb HEMPOHANbHOW MO3roBOW
TKaHW BO BpeMs huKcauun, XpaHeHus 1M peanu3aummn 3puTenbHon uHdopmaummn. MokasaHo, 4TO onpeaensLmmM
CBOVICTBOM YTUITM3MPOBAHHOW HEPBHOW TKaHW SBMNSETCS 3HEPrus HerWpoHanbHOro crnepa (OCHOBAHHOMO Ha OMbiTe
NpoLMbIX B3aMMOAENCTBMN CO CpPedo W OnpeaensieMoro NOTOKOM JHepruu, 3aTpayvBaeMoll Ha W3MeHeHune
XMMWUYECKOW CTPYKTYPbl CMHAMNCOB HEMPOHOB, MX NOKanbHbIX MeMOpaHHbIX noTeHuuanos). B pesynbTate aHeprus
HelpoHanbHOro crnepga obpasyeT NPOCTPaHCTBEHHO-BPEMEHHYIO CTPYKTYPUPOBAHHOCTb B HEPBHOM cybCTpakTe,
6narogapss KOTOpPOW OHa $BMSIETCH peanusaTtopoM WHMOPMaLUMOHHOIO npouecca. Takum obpasom, peanbHO
CyLLleCTBYIOLLIEE MPOLUIOe OnpeaenseT HacToslee, T.e. AeTepMUHALMA MPOLLMbIM SABNSETCA HEOOXOAMMOW CTYMNEHbIO
MHGOPMaLMOHHBIX NpoLueccoB, 6e3 hopMnpoBaHUsi KOTOPOW HEBO3MOXEH mpouecc aeTepMuHaumun 6yayuiero. MNpu
3TOM MWHdOpMauusi O MPOLWOM CoObITUK, 3adUKCUpPOBaHHaA B CTPYKType, MpPeAcTaBnsieT CeMUOTUYECKYH
COCTaBMIsAOLWYI0, Tak Kak MMEHHO 4epes MHdopMauuio peanusyetcs yHKUMS UHTeprnpeTauun paccmaTpuBaemMou
CEeMMOTUYECKON cucTeMbl. Takmm obpas3om, AeTepMunHupyoulee Oyayuiee CylwlecTByeT CEMMOTMYECKM,  MHAOpP-
MaLMOHHO. [103TOMYy MOXHO FOBOPUTb O CEMMOTMYECKOW MPMPOAE LenecoobpasHOCT MpoLEeccoB, peanusyoLen
MHJOPMaLMOHHble npouecchl. [lpy  STOM  CTPyKTypupyemasi 3Heprus SBhseTcs SHepruen, peanusyroLlen
VMH(OPMaLMOHHBIE DYHKLNN.

B paccmaTtpmBaemMom dakte urypupytoT 06bekTbl XMBOW NpMpoAbl, obnagarowme namsatelo. HanoMmHum, 4to
CemMunoTMKa - 3TO Hayka 06 obLuMX CBOWCTBaX 3HAKOBbIX CUCTEM; B CBOK OYepedb, CeMMoTMYeckas CTpyKTypa —
CTPYKTypa, O3Hadvawowasa cobon Apyrylo CTPYKTypy, OOBbEeKT unu sBrneHve. Tak kak MHOrMe OObeKTbl U SBneHus
HEXWBOWN N UCKYCCTBEHHON NPUpOoAbl 06nagaoT NaMaTbio, TO HAYTO He MeLlaeT MM 06pa3oBbiBaTb COOTBETCTBYHOLME
CemMmoTM4ecKne CTPYKTypbl 1 BecT ceba nogobHo onncaHHoOMY Bbilwe akTy, T.e. MHopmMaummn O NPOLLOM BAMATL
Ha HacToswee n byayliee NpoLeccoB, NPOMCXOAALUMNX B CUCTEME, U ObITb LieneHanpaBneHHbIMU.

Ha ocHoBe noctynara (rmnoTesbl) 0 PeHOMEHE MHPOPMALIMU MOXHO, HECKOSBKO C APYron No3nLMKU, OGBbACHUTL
MOHATME, WMeHyemoe Kak aHTpomopdusm. [log TepmMuHOM aHTpomopdusm, B COOTBETCTBUM CO CriOBapem
WHOCTPaHHbIX CrOB, MOHMMAETCA AOHay4yHoe npeacTtaeneHve, OyATo XMBOTHbIE, PACTEHUS U SBMEHUS HEXVBON

npupodbl (CTMxun) obnagaloT YenoBeyYecKMMN CBOMCTBAMU - MbICsIMK, YyBCTBamu, Bonen. [ogobHble BO33peHus
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BblCKa3blBan [peBHErpevyeckun mbicnutens AHakcarop. KOHe4yHo, roBopuTb O TOM, YTO BCE OOBLEKTbl XXMBOW U
HEeXVBON NpUpoabl 0bnafatoT BbiLLenepevncreHHbIMM CBONCTBaMM, He npuxoamTcs. Ho Bce 3T 06bekThbl, BKoYas 1
06BbEKTbI NCKYCCTBEHHOW NPMPOAb!, COrNacHO NMpYBEAEHHOMY BbiLe NOCTynaTy o heHomeHe nHdopmauum, obnagaroT
UHdOpMaLmen, KoTopasi BNMSET Ha MPOMCXOAdALMe NPOLECcChl U ABMEHUSA 3a CYeT MCNOMb30BaHUs MHoroobpasus
NPUPOAHbBIX Y UCKYCCTBEHHBIX A3bIKOB U TEKCTOB U TEM CaMbIM [al0T ApYyroe TOMKOBaHWe MbICMAM, YyBCTBaM U Bone
Ans 06bEeKTOB, KOTOPbIE UCMOSb3YITCA B MOHATUM aHTpomopduama.

B pa6orte [31] b. XBapbnuc nuweT: "Ecnu cywecTBytoT NnaTtoHOBCKMe "ngeun Bellen”, To X HocuTenem MoxeT
CNYXUTb NULb OU3NYECKUI BaKyyM Kak MaTepuanbHasi, XOTs U HEMOCPELACTBEHHO He Habnogaemas cpeaa”. Ho M.U.
LLvnos B cBoen paboTe [9] cumTaeT, 4TO NepBble ABa YPOBHA €r0 CEMUYPOBHEBOW MOAENW peanbHOCTN (OCTanbHble
NsATb ypoBHeN Obinn ussecTHbl Ao .. LUunoesa) He ABNATCA mMaTepuanbHbIMU W, B Nydllem criyyae, copepxat
6esrpaHu4HOe, ynopsigoyeHHoe MHoroobpasve M uHopMaumio, KoTopble, BOoOLLe rOBOPSsi, HeNb3si OTHECTU K

06bI‘-IHOMy BUOy 3HEepPrmm mn3-3a OTCyTCTBUA B HUX IHEPTUN. Ha atux YPOBHAX Mbl BUOUM NULWb naealnbHble 06pa3bl.

AHanorM4yHo 3TOMY, M3 PacCMOTPEHHOrO Bbille MoKasaTens BUTANbHOCTM (VZI/E) npu E — cocnepyert

V' — 0, 1.e. ocyuiecTensieTca nepexoq B HemaTepuarbHylo (JyXOBHYK) 0BMacTb XN3HN B 3K30TEPUUECKOI KapTuHe
mMupa.

Mpy MHMOPMaLMOHHOM B3aumMogencTBum nmbo BAMSHUM MHAOPMaLMM Ha NPOMCXOAsiLLME NPOLLECChl BaXHOE
3HayeHne, Mo-BMAMMOMY, MMEIOT SBMEHWs, NofobHble pe3oHaHcy B duanke. IMEHHO 3TUM MOXHO OBBSACHWUTH
3MOLIMOHAasbHOE, a, BO3MOXHO, W 3HepreTMyeckoe B3avMOAeNCcTBME Ha OOBLEKTbl XMBOW NMPMPOAbI. Y YenoBeka 3T0
NPMBOAUT K 3MOLIMOHArbHbIM COCTOSIHUAM TuMa COMEpexuBaHus, BOCTOpra U T.O. OT YBUOEHHOW >KMBOMUCHON
KapTuHbI, CO3epLaHusi MpUpoAbl U ApyrMx oopm BO3AENCTBUS Ha OpraHbl YyBCTB. B dmsnyecknx obbekTax ssneHne
pe3oHaHca A0CTaTOMHO XOPOLUO M3Y4EHO, HauMHas OT MUKPO M KOHYas MakpoMupom. Ho ponb nHgopmMaummn B 3Tmx
npoueccax elle He BbIACHEHa 0 KOHLA, XOTH B HEKOTOPbLIX Cly4yasix OHa BbIrMaguT 4OCTaTOYHO Npo3payHo.

B.W. Jlewwnnos BbIgBUHYN rMnoTe3y 06 ynpaBnsioLmMx CBOMCTBAxX NUKTOrpaduyecknx pe3oHaTopoB - nepegaye
MHpopmauum 3a cuyeT Gopmbl [32]. OH e nokasan, 4To HocuTensamu uHdopmauum B GMOOOBLEKTE SABMAOTCA
LUMPOKOMOSOCHbIE KorebaHus pasnuMyHOW nNpupoAbl, B TOM YWUCME SMEeKTPOMAarHUTHbIE W aKyCTMYeckue mnorns
crnoxHenwen koHdurypaumn. B.W. JewmnosB Takke ykasbiBan, yYto siBNeHns 6GuopesoHaHca Mo3BONsOT ynNpaBnsATb
OMO00OBEKTOM CUrHamamMmm Marnon MOLUHOCTM WM MONsiMM Mariol MHTeHcuBHocTW, a B.M.Mou [24] cuuTaeT, 4TO
BuopesoHaHC onpegensieTcs COCTOAHMEM MONSPU30BaHHON MaTpuLbl BOAbl / Bakyyma.

Onsa xvBon maTtepum ocobyto ponb urpaet Mup 4yBCTB. [ns aTOro mupa, kak otMmevaeTcsi B pabote [7],
"KaxxgoMy 4yBCTBY COOTBETCTBYET OnpeferieHHasl anekTpoMarHuTHas kapTuHa u HaobopoT. YyBcTBO - TOT Twn
MeTadm3n4eckoro, KOTopbi crnocobeH HenocpeaCTBEHHO comnpukacaTbCs C maTepuen u nepegasaTb el CBOM
umnynsc”. OgnH U3 cosgatenen KBaHTOBOW MexaHuku Bblgatowmiica dmsuk 3. LWpeauHrep B pabote [33] oTmeuan,
YTO XMBble CyLLEeCTBa NPV NUTAHUN HYXXAAITCS HE TONbKO B SHEPIMK, CKPbITOW B NWLLE, HO 1 B (OU3NYECKON IHTPOMUN,
TOYHee, B OTpULATENbHON 3HTPOMUW, T.€. B CTPYKTYPHOWN OpraHm3auym nornowaemblX nuraTenbHbIX BELLECTB.

B cBeTe paccmaTtpvBaemoi Hamu npobrnembl AN Hac He SIBMSETCS NPUHLMNUANBHO BaXHbIM, BNMSET N Ha
M3HEHHble aKTbl >XMBOW MaTepuu 3HTponua wnnm wuHpopmaumss, nbo obe 3T cocTaBnsoWMe SBAAOTCA
KOMMOHEHTaMN HeraHTponuiHoro npuHuuna J1.bpunniosHa. CywecteyeT rpynna unocodos, yTBEPXAALWMX, YTO
9BOJTIOLMS XXMBOW NPUpOAbl MPOUCXOAMT He B HanpasfieHun Gonbluero npucnocobneHnst Kk okpyarolen cpeae, a B
HanpaBneHnn yBenuyeHus TBOPYECTBA, He yKa3blBast Mepy ero namMepeHus. 34ecb NCNomnb3yeTcs 3BECTHbIV NPUHLMM
3anporpamMMmMpyemMocT passuTus npupodbl. B yacTHOCTW, Takne BO33peHUs npuHagnexaT KnesBckomy dunocody u
XypHanucty 3mupy Awypckomy. [Mpeobpas3oBaB TepMWMH TBOPYECTBO, KOTOPbIA, B OCHOBHOM, MOHMMAaeTCs Kak
co3faHue HOBbIX MO 3aMbICNy LIeHHOCTEW B LiefleHanpaBneHHYI0 CUCTEMY, MOXHO cornacuTbcs € J. ALypckum B
YacTu 9BOMIOLMM XMBOW MaTepun. Ty nAel 4acTUYHO MOXHO MEPEHECTU M Ha UCKYCCTBEHHYIO W AaXe HEXVBYIO

npupogy B cury BbIABWHYTOrO Moctynata o cheHoMeHe MHdopmaumn. Ho cornacutbesi ¢ YMCTO OEeTEPMUHUCTCKUM
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NOAXOOO0M He MpeacTaBnseTcs BO3MOXHbIM B CUMY HErSHTPOMNWAHOIO MpuHUMNa (B LUMPOKOM €ro TOMKOBaHUK), XOTS
3TO OTpuuaHue abconTHO He oTHocuTcA Kk BcemmpHomy pasymy u ero TBopyectBy. O6 3TOM xe cBuaeTenbcTByeT
noctynat A. QMHWTENHA, YTO Npupoaa He 3roHaMEpPEHHa, T.e. BO3HMKLIee "3r10" 3apaHee He 3anporpammupoBaHO
KEM-TO CBbILLE.

KuesnanuH I.I". LUneT, oaMH 13 cosgatenen Haykv repmeHeBTuku (B 1918 r. Hanucan Tpya "lepMeHeBTMKa U
eé npobnembl") yTBEpxAan, 4TO MCKYCCTBO MOCTWKEHUS CMbICa TekcTa (repMeHeBTMKa) AOSMKHO HensbexHo
BKNioyatb B cebs cemmoTuyeckme meToabl BBMAY 3HAKOBO-CUMBOMMYECKOW MNpUpPOAbl, a Takke formveckve u
heHoMeHoornyeckme npUEMbI MOCTMXKEHNS OOBEKTUBHOrO, BHYTPEHHEro cMbicria TekcTa. [Mpu atom cam TekcT
ABNSAETCA NOPOXAEHMNEM A3blKa C Y4ETOM OCOBEHHOCTEN OOBEKTOB, MOPOXAAOLLMX U BOCIPUHUMAIOLLMX €ro. TeKCTbl -
3TO 3HaKOBO-CUMBOSbHbIE MH(OPMAaLMOHHbIE CUCTEMbI MPOM3BONBLHOW Mpupodbl. [1o3aTomy npu UMHMOPMAaLMOHHOM
B3aMMOZEeNCTBMU, NOMUMO 53bIKa, CYLLECTBEHHYIO POJib UrPaKOT TEKCTbI PA3NUYHON NpUPOabI.

Heckonbko otnmyHon ot [.I. LlUneTa To4kn 3peHus npuaepxunsaetcs B.B. HanumoB, KoTopbIi cuMTaeT, 4to
yenoBeyeckass NMMYHOCTb - €CTb TEeKCT, Yepe3 KOTOPbIA MPOMCXOAUT pacrnakoBKa CEMaHTUYECKOro KOHTUMHyyma, B
KOTOPOM CMbICI ewé He pacnakoBaH. [1py 3TOM LenoCcTHOCTb CMbicna 3adaéTcs Ha BEepPOSiTHOCTHOM S3blke, T.K.
rpaHuLbl CMbICna pasmblTbl U 3aBUCAT OT KOoHTekcTa. o B.B. HanvmoBy, Ha MeTaypoBHe NpocTMpaeTcs KOCMUYeckoe
CO3HaHWe - LernoCTHOCTb BCEX BO3MOXHbIX CMbICIIOB, UCTOYHMK TBOpYecTBa. OH CUMTaeT, YTO BEPOSITHOCTb - CyTb
Mupa, No3TOMy MUpP MOXeT ObiTb onucaH, npexge Bcero, Metadopuyeckn. OgHako, MCxodst U3 UCCefoBaHus,
nposefeHHoro B pabote [11], OCHOBHOM 3aKOH rapmMoHuUM GasupyeTcs Ha CMELUaHHOM JKCTPeMyMe MO OTHOLUEHWIO
AeTepMyHM3Ma K crtoxactuyHocTu. Nomumo atoro, B.B. HanmmoB cBsibiBaeT paclumMdpoBKy CMbICIOB TOMBbKO C
nogpMn, XoTa B gaHHoW paboTe 9TO pacnpocTpaHsieTcs Ha Gonee LUMPOKUA Knacc OOBbEKTOB XUBOW, HEXMBOW U
MCKYCCTBEHHOW npupodbl. MoxHo un cornacuTecs ¢ B.B. HanMmoBbIM, HO TONbKO B TOM, YTO NIMYHOCTb YenioBeka
ABNSAETCA TEKCTOM, KOTOpbIA M3MeHseT cam cebe n obnagaet CBOMCTBOM caMouHTepnpeTauumn. BaxHoe mecTo B
rapMOHMMN OKPYXKAKOLLIEro Hac MmMpa UrpaeT QUHaAMMYEecKnii BanaHc mexay SHTponven n nHdopmaumen.

OvHamunyeckuin 6anaHc mexay aHTponuer H (x) u uHdopmaumen npasun | (y) MoxeT OblTb AOCTUTHYT Ha

ocHoBe oyHKummn G (x,y) [13]:
G(x,y)=min max (Hx)/1(y)).
Xe ye

OTa yHKUMS [aeT COOTHOLUEHWE Mexdy CTOXaCTUYHOCTBIO M AeTePMUMHM3MOM B WCCredyemblX npoueccax M
ABMNEHNAX.

HepnaBHO amepukaHckue yyeHble YCTaHOBMIM, YTO reHHbIN KOA Y MbIWn 1 YenoBeka coBnagaet Ha 99%. B aTton
CBSi3V BO3HMKaeT HECKOMNbKO BOMPOCOB. Bo-mepBbix, rae 34ecb nepexop Konmuyectsa B kayecTBOo? A BO-BTOPbIX, 3@
CYeT Yero YenoBeK TaK KapAauHanbHO OTnmMyaeTca oT mbiwn? [lepBbii BOMpoC nopoxaaet yTeepxaeHve: "He
obsizaTeneH nepexon KonuMyecTBa B KavyecTBO, YTOObI MOMy4YMTb HOBble Ka4e€CTBEHHO OTNNYHbIe OOBEKTHI XUBOW, a,
BO3MOXHO, W HEeXVBOW npupodbl". BrnonHe MOHATHO, 4YTO Yy YenoBeKka WMEeloTCA OYeHb PasBUTbIA MO3r U
COOTBETCTBYIOLAA HepBHas cuctema. Ho, C TOYKM 3peHns MOCTKMOEepHeTWKW, Hac Bonblue WHTEePEecyloT YpPOBHU
opraHu3auuMn CUCTEM PpasfnuyHOM npupogpl, agantauuMu u opraHusauun, obmeHa n nepepaboTkn uHopmaumu,
ynpaBneHnsi, COOTHOLLEHWI AeTEPMUHM3Ma N CTOXaCTUYHOCTU, epapxmsa AMHammnyeckmx 6anaHcos v T.4.

B 3aknioyeHne xotenocb Obl OTMETUTb, 4TO, €CnU MpMBEeAEeHHbIi B paboTe noctynaT O deHOoMeHe
MHbopMauun, NPOSBNSAIOLWNACA B MPOUCXOASLUNX B XXMBOW, HEXMBOW W UCKYCCTBEHHOW npupode, npoueccax u
ABNEHNsX, He BMOMHe yAOBMETBOPSET uuTatens, TO OH MOXeT BOCMONb30BaTbCH MyApPbIMW croBamu [opauus

("Mocnanne"): "Ecnu Tebe N3BECTHO Nydllee, NPeasioXn, ecinn e HeT - BOCMOMb3yhcs 3TUM".
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BbiBoAabI

Ha ocHoBe aHanusa pasHOOGpasHbiX (DaKTOB XMBOW M HEXWMBOW Mpupoabl B paGoTe copMynvMpoBaH MoCTynaTt o
ponu nHdgopMauumn (ee B3aUMOAENCTBIAN U BIIMSIHUM) B CTECTBEHHbIX U UCKYCCTBEHHbIX NMPOLIECCaX, NMPOUCXOASALLMX B
XMBOWN, HEXMBOM M UCKYCCTBEHHOW Mpupode. Ha ocHoBe cdpopMynupoBaHHOro noctynata B paboTe npeanaraetcs
co3/aHve HOBOW 6a30BOW HayKu - MOCTKUGEPHETHKM, KOTOPast AOMKHA CTaTb NPaBONPEEMHULEN HbIHE CYLLIECTBYHLLMX
Hayk: KMGEpHETWKM, MWHOpMaTVKK, computer sceince, WMEIOLMX CBOMM OCHOBHLIM MPEAMETOM U3y4YeHus
MHPOPMaLMIO, ee CBOWCTBA, MeXaHW3Mbl B3aMMOAENCTBMSI U BIMSHWASA HA CKOPOCTb MPOTEKaHUst U HanpaeneHHOCTb

pa3HO06pa3HbIX MPOLIECCOB U SIBMEHUIA B XKMBOW, HEXWUBOW U UCKYCCTBEHHOW Npupoae.
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