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MccaeaoBaHmst IO CO34aHUIO IIPUPOAOIIOAOOHBIX TEXHOAOIMI HabMpaioT obopo-
Thl. [0 3aBepeHMsIM aJenToOB U aIrl0AOTeTOB ABVIKEHIS, pa3BUTHE IIPUPOAOIIOA00HBIX

TeXHOAOTMI HaIleAeHO Ha IepeBoJ TexHocdephl Ha OpraHMYHbIe IPUPOJe MPMHITUIILE
AEVICTBUS, Ha CUMMETPUYHEIN cuMO103 TeXHOCepsl C IIPUPOAOIL, ITPYU KOTOPOM CyIlie-
CTByIOIasl pecypcHas 0aza He OyJdeT MCTOINAThCs, a, HAOOOPOT, CTAHET KayeCTBeHHO
pasBUBaTLCA UM HapalluBaThcs. B pesyabTate yeaoseuecTso, IIpeo4o4eB OrpaHMYeHs
TIpeKHell pecypcHOl 5a3bl, OKaXKeTcsl B KOM(POPTHOI A4S MPOAOAXKUTEABHON KU3HU
cpeje oOuTaHMsl, IIOAYIUT AOCTYTI K HEMBICAUMBIM HBIHE 4apaM 1 O4araMm.

OAHaKo cpeaAM MHOTOUMCAEHHBIX IyOAMKallMii, HaIlpaBAeHHBIX Ha paspeleHue
MTOAHATON IPOOAEMBI, OTCYTCTBYIOT paboTHl 10 ee (praocodpckoMy ODOCHOBAaHUIO U
aHaau3y. Ho us mcropum passuTus HayKM M3BECTHO YTO TOABKO (pyHAaMeHTaabHas
$maocodnus gapyer crrocobHOCTS MpO3peBaTh HEOUEBUAHKIN, HEOIVICAHHBIN, HEOCBOeH-
HEII AaHAMIadT, HAIIOMMHAIONTYIO YHUKAABHYIO «KOMIIETeHIINIO Bist», Moryrero Bu-
AeTb HeUTO He4OCTYITHOe PsIAOBBIM IpU3paKkaM. XOTs pUpOJe U3HaYaAbHO U IpUCyIa
reHnaAbHasg IPOCTOTa eé CyTy, abCcOAIOTHas paIliOHaABHOCTH M abCOAIOTHAsT DKOHO-
MIYHOCTb, MIMEHHO DTy I'€HMaAbHYIO IIPOCTOTY 4€A0BEKy ITO3HATh TPYAHO, TIOYTU He-
Bo3MOXHO. [lyankape o6peuenHo rosopna: «Iloanas koncnmpanusa — GyHiaMeHTaab-
HEINI 3aKOH Tpupoas». Ho He Bce Tak GesHaleXHO, B Hallle BpeMs KOHCIIMPOJAOTIS
Aobmaach 6OABIINX YCIIEXOB. 34eCh aKTyaleH MPUHIIUI — MUHIMYM 3aKOHOB U MUHIU-
MyM Teopuit 2451 OODBACHEHM U IIOHMMAaHIA MeXaHU3Ma IIPUPOAHBIX IPUHIIUIIOB AeTi-
crBuA. Beab npupoja He craHeT BO3UTH Ha A0AOYKe KO34a, KaIlyCTy M BOAKa B XUTPBIX
KOMOMHAIMX, a IIPOCTO IIOCTPOUT TIApOM, YTOOBI Be3TH 11X BMeCTe.

B xumre, mocpeacTBOM BLIABAEHMA TeHe3Vca IMOHATHUS IPUPOAOIOAOOHBIX TEXHO-
A0TNMif, paccMOTpeHa X MeTa(usuKa. YCTaHOBA€Ha HEOOXOAMMOCTH AAaAbHEIIIIeTO
PasBUTHA HTOTO HMOHATHUA B P1110cOPCKOM paKypce, a UMEHHO, — B OHTOAOTMYECKOM 1
MeTadusmyeckoM acrekTaX. OnpeaeaeHb He TOABKO MPeATIOCHIAKY aKTyaAbHOCTH BBe-
AeHIs B 4eA0BEYEeCKYIO IPAKTUKY TeXHOAOTWI, IPpUOAVIKAIOIINXCS 10 Ka4eCTBeHHBIM
TIOKa3aTeAsIM K XapaKTePUCTUKAM IPOsBAEHNS MPUPOAHOV aKTMBHOCTH, HO W IIyTHU
AOCTIKeHIsI 9TUX IOKa3aTeleil. B kauecTBe OCHOBHOTO IyTu ODOCHOBaH ITyTh Ooaee
TECHOTO KOHTaKTa C IPUPOAOI, MCIIOAb30BaHMe BO3ZMOXKHOCTU AOCTyIla K TaKoil eé aK-
TUBHOCTY, KaK IIPUPOAHBIN MHTEAAEKT.

[NToxasano, uTO HanMbOAee MepPCIeKTUBHEIN U IIPUeMAeMEil, i ITPUOBLABHEIN pe-
3yAbTaT OT OCBOEHUs IIPUPOAOTIOAOOHBIX TEXHOAOTUI MOXKeT OBITh AOCTUTHYT B cepe
r200aAbHBIX TeA€KOMMYHIKALIVIA.

PELIEH3EHTDI: JokTop Texamdecknx Hayk, mpogeccop B.J1. Hukoaaes
JOKTOp TeXHMYeCKMX HayK V.V. Maasiies
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1. BBeaenue
Memuna ecmo cysxdenus MysxKei 6eAUKUX U CAAGHBIX. APUCTOTeAb

ITpesuaent Poccurickoit gpegeparuu, B.B. [Tytun B cBoeit peun
Ha 70-o1 IO6uaeitnoit I'enepaasnoit Accambaee OOH [1] sasBua o
HEOOXOAVMOCTM Pa3BUTII MHPUPOAONOAO0OHEIX TexHoaormit. CyTsb
1po6aeMbl, KOTOPYIO NpMU3BaHbl PEIIUTh IPUPOAOIIOA00HbIE TEXHO-
AOTUM, COCTOUT B TOM, UTO IIPOLIECCH T100aAM3alyi MIPOBOI DKO-
HOMUKM BBIpaXKalOT ceOs yepe3 co3AaHle TEXHOLIEHO30B I11aHeTapHO-
ro Macmrada. VIHTeHCHMBHOCTD TIOTOKOB TpadMKa BelecTBa, SHepTUI
u yHpOpMalNI B TEXHOI[eHO3aX HeyKAOHHO BO3pacTaeT, 4yTo TpeOyeT
Bce 0O0/bBIIIero KOAMYeCTBa BCe MeHee AOCTYIIHBLIX IIPMPOAHBIX pecyp-
cOB (BelecTBa, DHepruy, MHPOpMaINM) He TOABKO Ha IIOAJeprKaHue
X QYHKOMOHMPOBAHIU, HO M Ha HENTPaAM3allMiO OTPUIjaTeAbHOTO
BAVSTHUSI OTXOJ0B UX A€SATEABHOCTY Ha caMy BTy AesTeAbHOCTb U Ha
cpeay oOuraHus deaoseuectBa. VI mpupoAoroso0HBIE TEXHOAOTUH,
KaK CpeACTBO rapMOHM3aluy TexHocdepsl 1 6uocdepsrl, 10 MHEHUIO
Ipe3uAeHTa, IpM3BaHbl PeIIUTh Ha3BaHHYIO UM IIPOo0AeMy.

Ho xakoe-amn60 ¢pnaocodpckoe 0600CHOBaHNE IPUMEHNMOCTHA TI0-
HATMS TEXHOAOIVSI K NPMHIIUIIAM IIOCTPOEHNs MUPO3JaHUSA B Ha-
CTosIIIee BpeMsI OTCYTCTBYeT, YTO IT03BOAseT TOBOPUTH O TEXHOAOTU-
SIX, TTOAOOHBIX «TEXHOAOIVMSM IIPUPOALI», TOABKO B HEKOTOPOM Me-
TadopUueckoM pakypce, mpuberas K MeToAy aHaaoruii. Merog aHa-
AOTUI, B IPUMEeHeHN! K MeTapuaNKe M OHTOAOTUM, KOHEYHO, Heco-
BepIlleHeH, HO, Be4db, B AAHHON CUTyaluu, U APyIve MeTOALI He Ayd-
IIle, a €CAU U AYYIIle, TO TOABKO IIPY IIPOYMX PaBHBIX YCAOBUIX, KOTO-
pble 0OBI9HO HepaBHBI. Praocodsl ydart, yTo HebAaropasyMHO KOH-
CTPyMpOBaTh CCTEMBI KaTeropuil IpeXkJe, 4YeM Bce Te IIpOoDAeMEL,
B KOTOpBlE OHU IIpeAHa3Ha4dyeHBl BHECTM SACHOCTh, 4ETKO He cop-
MyAnpoBaHBL. 1109TOMy OCHOBHBIMU II€ASIMM AQHHOTO MCCA€AOBaHI
ABASAIOTCA U CaMO IIPOsACHEHNE CMBICAa TIOHATUS «IIPUPOAOIIOA00HbIe
TeXHOAOTUN», BhIsIBAEHIE B IIPUPOJe TaKUX MPUHIIUIIOB CyIleCTBOBa-
HUsA (MOAYCOB), KOTOpBIE 34€Ch MOTYT OBITH aCCOIIMMPOBAaHEI C IpeJ-
CTaBAEHMAMU O TEXHOAOIVX, UM BBUICHEHME PealbHOCTU CO3AaHM
TaKMUX TexHoAoruit. VlHave rosopsi, paccMoTpeTh U B MeTaduande-
CKOM, U B OHTOJOTIMYECKOM acIleKTe BOIIPOCHI O TeHe3Nce UAen
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OpUPOAOIOA0OHBIX TEXHOAOTUI, IPUHITUIIAX X MaTepUaAN3auy,
npedeaax MX DKCIIAHCUU U Ka9eCTBEHHOTO Pa3BUTIA.

B ©ozee yskoMm, Hay9HOM acIieKTe OHTOAOTM MOXKET pedpepupo-
BaThCsA KaK HayKa O IpsAyllleM, O HagBUTAIOIIeMCs pa3BUTUM COOBI-
TUI B KaKol-A10o obaactu ObiTis. TexHOKpaThl Bcerga BBHIABUTAIOT
Ha MepBBII I14aH CaMOAOCTaTOYHOCTh TEXHOAOTMII U CKPBIBAIOT
BO3MO>KHBIE COllMaAbHbIe ITocaeacTsus. VI aTuM BorpocaM, B CMBIC-
e COLMaAbHBIX IIOCAEACTBUI BKAIOUEHNUSA IIPUPOAOIOJO0OHBIX Tex-
HO/AOTUIT B TexHOCPepy, B HallleM MCCAeAOBaHUU HalIAEHO CBOE Me-
CTO.

YuntsiBas, 4To 064acTh OIlpejeAeHNs IPUPOJONOAOOHBIX TeX-
HOAOI'MI BeAMKa, COIIOCTaBMMa C CaMO¥l HNPUPOAOI, B KHUTE CAeAaH
yIIOp Ha BBLIBAeHNe (PeHOMEHOB COTAacOBAaHHOCTM, CMHXPOHMU3AIIU
U KOTePEeHTHOCTM IIPUPOAHBIX IIpOIleccoB, — (pyHAaAMEHTa, KOTOPHIN
ompejeAsieT MCKAIOUUTEABHYIO YCTOMIMBOCTD MUPO3JaHMUSL.

Ilo cytu — »TO NomBITKa HepeBoja AaHHBIX NPUPOAHBIX METOAOB
CTabM3anuy, CMHXPOHM3AIUM ¥ KOTEPEHTHOCTH B I1AaH TeXHOAOTUH,
BKAIOUEHNs UX B 004aCTb HaIlell TeXHOCpepsl, YTOOBI IPpUOAN3UTHCA
K IIpUpo/Je B Oe3yIpeqHOCTN AeTICTBUIL.

[MonsiTEe TEXHOAOTUSI MMeeT CAOXKHBIN TeHe3UC, U, COOTBETCT-
BEHHO, MHOXXECTBO TOAKOBaHUII, HO IPY HAIVMCAaHNU KHUTU MIMEA0Ch
B BU/Y TOAKOBaHMe TeXHOAOTMM AaHHOe puaocodom Borsakosem [2]:
«TexHoaornu — TO He MPOCTO KOAUPULIVPOBAHHBIE 3HAHUS O TEXHO-
pakTax m criocobax Mx cozgaHus, a TaKue BUABI AeATEABHOCTH, pe-
3yAbTaT KOTOPHBIX He 3aBUCUT OT MeCTa, BpeMeH! U JAesTels], KOTOpo-
ro, B IIPUHIINIIE, MOXeT 3aMeHNUTh aBTOMAaT». 34eCh IIpeACTaBAsIeTC
I1eAecoo0pa3HEIM OCTaHOBUTHCS Ha TeHe3VCe ITOHATU «IIPUPOAOIIO-
AOOHBIe TeXHOAOTUI» U X COBPEMEHHOM BUAEHUA.

M.B. KoBaabuyK, KOTOpBINI HEepBLIM IIOCTaBMA BOIIPOC O cCO3Ja-
HIU OPUPOJOIIOAOOHEIX TEXHOAOTHUI [3], OTMeTNA, B 9aCTHOCTH, CAe-
ayomee: «Kupasg mnpuposa OueHb «DKOHOMHBIN» I101b30BaTeAb
DHepIUM, OHa IIPaBUAbHO CAMOOPTaHM30BaHa, I el C AUXBOM XBaTaeT
«MaJAOMOIIIHOM ®HepreTuku poTocuHTe3a». B Hamlell coBpeMeHHOI]
SKM3HM MBI UCIIOAB3YeM VCKYCCTBEHHO CO3JaHHBIE HaMU MaIIVHBI U
MeXaHI3MBI, MNOTpeOAAIONIe KOAOCCaAbHOe KOAMYECTBO DHEPIUIM.
A5 X DPHeprocHaG>XXeHIs B IPUHIIUIIE He MOXKET XBaTUTh BO3MOJXK-
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HOCTell HKOHOMUYHBIX «IIPUPOAOIOAOOHBIX BDHEPTOTEXHOAOTUII».
BripoueMm, sagoaro a0 M.B. KoBaapuyka Ha XapaKTepHBIN acIeKT
MPOsIBAEHNSI IIPUPOAHON aKTMBHOCTU B IIeA0M OOpaTuA BHMMaHIeE
Jyes0BedecTBa OpmraHckuit yaéusiit V. Heioton [4]: «IIpupoga mpo-
CTa U BCerga cama ¢ coOOI corAacHa U HIYeTro He JeJaeT HallpacHO U
He AOCTUTaeT C IOMOIIBI0 MHOTOIO TOIO, YTO MOXKHO OBILA0 AOCTUT-
HYTb C IIOMOIIIbIO HEMHOTOTO».

Ho, nmpumenus tepMuH «upupogornogotnsie», M.B. Kosaapayk
He yKa3al OCHOBaHIe, 10 KOTOPOMY HY>KHO AeAUTh er0 00BEM. A, KaK
M3BECTHO M3 THOCEOAOTUM, OOBEM IIOHATUS AOAXKEH AEAUTHCS I10 OA-
HOMY OCHOBaHMIO. MBI B KauecTBe TaKOI'O OCHOBaHMs IIpejJaraem
B35Th CTaOMABLHOCTL, MOO BadKHeJIell XapaKTepUCTUKOM A1000TO
MPOMBIIIIAEHHOTO U3AeAUsl ABASeTCs IpeAcKa3yeMOCTh ero IloBeje-
HUsA — crabmapHOCTh. CTaOMABHOCTE IPUPOAHBIX OOpa3soBaHMII MC-
KAIOUUTEeABHO BBICOKA, 4YTO U IpejolipeseAseT UX DKOAOTMYHOCTb.

M.B. KoBaabuyk, oTMedasl HeraT/BHbIe IIOCAeACTBIS 445 YyeloBe-
YecKO IIMBUAU3AIINY CAeA0BaHNs 110 IYTU DKCTEHCUBHOTO AMHEIHO-
IO XapakTepa pas3BUTHs COBPeMEHHBIX IIPOMBIIILAEHHBIX TeXHOAOIUIA,
BUAUT BBIXOA B CO3JaHUV IIPOMBIIIJAEHHBIX TEXHOAOTUYECKUX IIpPO-
11eCCOB, MPUOAVIKEHHBIX IO COBEPIIIEHCTBY K IpoIleccaM, UAYIITUM B
npupoge 6e3 ydactus yeaoseka. B npeacrasaenun M.B. Kosaabuyka
npobaemMa co3jaHUA MPUPOAOIOAO0OHBIX TEXHOAOIMUYECKNX IIpOlLiec-
COB MOKeT OBITh pellleHa IOCPeACTBOM CUHepPreTUIecKOll KOHBepIeH-
IMM MMEIOMINXCST TeXHOAOTMUYECKUX peIleHnil, 0a3upyommxcs Ha
AOCTIDKEHUAX COBPEMEHHOV HAaHO®AEKTPOHMKY, WH(POPMaTUKI,
6uosoruy n Korauroaornn. «Ha mepsom srame 1O Kacaercst oObe-
AVIHEHUA JeThIpeX I100aAbHBIX HallpaBAEHNII CeTOAHAIIHEeN HayKy U
texnoaoruit HBVIK: H — »To HaHO, HOBBIN 1IOAXOJ, K KOHCTPYMpOBa-
HMIO MaTepUaloB «II0/ 3aKa3» IIyTeM aTOMHO-MO/eKYASPHOIO KOH-
crpynposannsa, b — 810 610, YTO IMO3BOAUT BBOAUTH B KOHCTPYUPO-
BaHIE HEOpPraHMYECKUX MaTepualoB OMOA0TMIEeCcKYIO 4acTh M TaKUM
obpa3zoM moaydaTh IMOpuAHbBIe MaTepnaasl, Vl — nHPpOpMaIoOHHbIE
TEXHOAOIUM, KOTOphle AalyT BO3MOXXHOCTh B TaKOU IMOPUAHBIN Ma-
Tepuaa UANU CUCTEMY «IIOACAAUTb» MHTETPaAbHYIO CXeMy M B UTOIe
MOAYYUTh IPUHITUIINAABHO HOBYIO MHTeAAeKTyaAbHYIO cuctemy, a K
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— DTO KOTHUTUBHBIE TEXHOAOIUN, OCHOBaHHBIE Ha M3y4eHUN CO3Ha-
HIS, TIO3HAHWA, MBICAUTEABHOTO IIpOIiecca, IOBeAEHMNS >KUBBIX CY-
IIIeCTB, U1 YeA0BeKa B IIepBYIO ouepeAb, KaK C HeIIpOPU311010TMIeCKO
U MOAEKYASPHO-OMOA0TMIECKON TOYEK 3peHNs, TaK U C ITOMOIIBIO
TyMaHUTapHBIX M0AX0A0B. IlpucoeauHeHMe KOTHUTMBHBIX TEXHOAO-
IMI1 AaCT BO3MOXKHOCTH, OCHOBBIBAsSICh Ha M3y4eHUM (PYHKIINIT MO3Ta,
MexaHI3MaX CO3HAHILI, TIOBeAEHIT JKMBBIX CyIIIeCTB, pa3palaThIBaTbh
aATOPUTMBI, KOTOpbIe (PAaKTUUIECKN U OyAyT «OAYIIEBASATH» CO3/JaBae-
Mble HaMI CHCTEMBI, HaleAssl UX HEKMM [I04001eM MBICAUTEAbHBIX
JyHKIIUTI». A MBI-TO C BAMU AYMaAM, YTO MOA€HO CYyOBEKTHO TOABKO B
ckaske «bypaTuno»!

Ilo cyTtn, cosaanme cymiecTsa 13 BelllecTBa, TO €CTh BeIero — Kak
Tor Oz€r — BemecTBa. 3aMax y>Ke Ha «Je10BeKOIIOA0OHbIe» TeXHOA0-
run. I1poexT, HeCOMHEHHO, MacCIITaOHBII, ¥, HACKOABKO HaM M3BECT-
HO, TIOAOOHBIN, HO OoJee MacIITaOHBIN IPOEKT OBLA peaan3OBaH
AVIIL OgHaXAbl — 110 Boae u Ilpomeicay (3ampicay). IIpombicea —
AesiHne /loroca, sonaomenue [Ipomeicaa — aestHus JdeMuypra, MHCT-
pyMenrta /loroca. VIx MeToA040rMs M MCIIOAb30BaHHbIE CIIOCOOBI pea-
An3anuy HaM HeussecTHBI. CoBpeMeHHas HayKa, He Hy>KAaloIasAcsa B
IIpUBEeAEeHHON TUIIOTe3e, IIPeACTaBAseT HTOT IIPOIIeCC B BUAe pellelTa
MpUTOTOBAeHNA Kamy 13 Tortopa. [Ipuaém 6e3 Tonopa. Criocobna an
OHa «CBapUTb» IIPUPOAOIIOA00HbIE TEXHOAOTUM?

Bo3aMOXHOCTh CO34aHUsI PUPOAOIOAO00HBIX TEXHOAOTUIA, IIpe-
BOCXOASIIMX IIO COBEPIIEHCTBY HPUPOAHBIE, IOCPEACTBOM CUHTE3a
MMEIOMINXCSI TEXHOAOTMIECKUX PeIlleHn , 40AKHA MMeTh CepbE3HBIe
MPeAIIOCBIAKN. B WacTHOCTHM, M3 CHCTEMHOTO aHaAm3a M3BECTHO, YTO
CUHTE3 BO3MOXKEH, ecAM ecTh (PaKTOp, KOTOPBIM UTOXKUT IIPOLIecC
craHoBaeHus. HaxoxaeHue takoro ¢pakropa orpegeaser ycIex Ipo-
Ilecca cMHTe3a. DTOT PaKTOp AO0AKEH MMETh CMBICA U IPUPOAY 0OO-
II[eTO MHBapMaHTa A4S CTOAb Pa3HOPOAHBIX TEXHOAOTIMIECKUX pellle-
HUIi, 160 K LeaecooOpa3HOMY B3aIMOAETICTBUIO B IIpOIlecce CUHTe3a
CIIOCOOHBI TOABKO T€ CHCTEMBI, KOTOpble MMEIOT OOIINMII MHBapUaHT.
Kpome Toro, agautuBHEIe omepaluy MOIYT IMPUMEHATHCS TOABKO K
oOBeKTaM OZHOTO THUIIA, a MYABTUIIAUKATVBHEIE — K PasHOPOAHBIM,
3a MICKAIOYeHMeM MYABTUIIAMKATUBHOM Ollepanuy KOMOMHUPOBaHUE,
IIPVIMEHNMOI1 BO Bcex caydasix. IIpenoao6usri M.B. Kosaasuyk He
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yIIOMIHaeT Hi 00 STOM MHBapuaHTe, HI 00 9ToM ¢axTope. V1, Ham
IIpeACTaBAseTCs, COBepIIeHHO HaIlpacHo.

Obpatnmcs K OIBITY HpealecTBeHHUKOB. IloyeMy BaBMAOHCKMIL
IIPOEKT OKa3zaAcs Oe3pe3yAbTaTHBIM, a HUpaMMABl He TOABKO IIO-
CTPOeHbl, HO ¥ IPMHOCAT CyIIleCTBeHHBIe IIOCTYyILAeHUs B OIOAXKeT
Erunra? JAeao, BMAMMO, B TOM, 4TO IMpPaMUABl MMEIOT IIPOCTYIO (CO-
BepIIIeHHYIO) KOHCTPYKIMIO. YeM OamKke K 3aBepIIIeHMUIO IIOAXOAUT
CTPOUTEALCTBO IMPAMUABL, TeM y>Ke KPYI «AeMCTBYIOIINMX AUL» U
He3HauNTeAbHee MaTrepualbHble 3aTpaThl. 1O eCTh CTPOUTEABCTBO
OMpaMUABL — 9TO Iporiecc cxoasmuiicsa. C OalrHelr Bce 0OCTOUT IIO-
nHoMy. becripesearHrle mapamMeTpsl KOHCTPYKIIUM OalliHM (OT 3eMAU
240 Heba) JalOT MPOCTOP KOPPYIIUM U yOMBAIOT SHTY3Ma3M Hapod-
HBIX Macc. 34ecb MBI IMeeM AeA0 He IIPOCTO C PacXOASIIMMCS IIpo-
1IeCCOM, a C IIPOILIeCCOM pa3pyIIaomUM caMoro ceds. JAas Toro, 4To-
OBl IPOM30IIEA CHHTe3, HeOOX0AUM (PAaKTOP, KOTOPBI UTOXMUT MPO-
1lecC CTaHOBAeHM:. Y NupaMMAbl TaKuM PaKTOpOM sBASETCA e€ Bep-
myHa. Bepmmaa nupaMuast — GpakTop, KOTOPHI UTOXUT IIpoIiecc eé
cuHTe3a. ITnpaMuAasl mpeAcTaBAsIOTCA HaM CO3JaHMAMMU, UY>KABIMU
BBIPa>KEHNIO HAIINX MBICAEN U AeVCTBUIL, HO paKT MX HaAWIUS CBU-
AeTeAbCTBYeT O CyIeCTBOBAaHMM YHUKAAbHBIX TEXHOJOTMII B KaMeH-
HOM BeKe, OCHOBaHHBIX Ha TexX popMax IpOsBAeHIUs IPUPOAHON aK-
TUBHOCTM, KOTOPBIe, HAM eII€ MPeACTOUT HallT! B pe3yabTare IIpO-
BeAeHNs MccAeA0BaHNI B 004acTU IPUPOAOIIOA0OHBIX TEXHOAOTUIL.

VMnaue rosops, mpakTMKa KaTracTpod MacIITaOHBIX ITPOEKTOB
00yca0BeHa HeJ0CTaTOYHbIM BHMMAaHMeM K BBIABAEHUIO yKa3aHHOTO
¢akTOopa M COMYTCTBYIOMINX eMy MHBapuaHTOB. JelicTBue ¢akropa,
KOTOPBINI MTOXMA CUHTE3, AOAKHO COXPAHATHCS U IO 3aBepIIeHNN
CMHTe3a, BBICTyIas Telepb y>ke B KadecTse (pakTropa, obecIiednsalo-
IIIeTO CTadMAM3AIIMIO ¥ cCaMOCOXpaHeHNe OpraHM3aliy, — MexaHU3Ma
peripeccupoBaHms OTKAOHEHMII (M3MeHeHMII), BbI3BAaHHBIX MaAbIMU
BHYTPEHHVMU UAU MPeAeAbHO AOIYCTVMBIMY BHEIITHUMIM BO3MYIIle-
HUAMUY, YTO Ha SI3bIKe MaTeMaTUK!U Ha3bIBaeTCsA COXpaHeHMeM COoOCT-
BeHHBIX 3HauYeHMII cucTeMBl. Beab B saHHOM caydyae peub MAET He O
CHHTe3e TPaHCYPaHOBBIX DAEMEHTOB, BpeMs >KM3HM KOTOPBIX MMeeT
HaHO-AAUTEABHOCTH, a 00 0Opa30BaHMAX I1O CTETIEHN CTaOWABHOCTU
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6AM3KIM K IPUPOJAHOI, B Mjease — IPeBOCXOAAIIX €. BriaoTs 40
HeccmepTis.

3aech xe [3] M.B. KoBaabuyk, kak OBl BAOXHOBASACH 11-M Te3n-
coMm o Qeriepbaxe [5] — «Pua0codPsl AUITH Pa3ANMIHEIM 00pa3oM 00b-
SICHAAM MUP, HO €10 3aKAI09aeTCsl B TOM, YTOOBI M3MEHUTD eTro», BEI-
BOAUT HEOOXOAMMOCTD U1 BO3MOXKHOCTD CO3AAHIIST IIPUPOAOTIOA00HBIX
TEXHOAOIUN cAeayiomum obpasom: «[lapaaurma passuTus HayKu B
KoHIle XX BeKa M3MeHmnJach OT M3y4eHNs TOTO, KaK yCTPOeH MUp, K
TOMY, 4TOOBI IleJeHaIlpaBAeHHO ¥ ONTMMAaABHLIM IIyTeM CaMMM CO3-
AaBaTh KaKie-TO €TO DAeMEeHTH. DTOT IIyTh Pa3BUTHUA YETKO OIIpee-
A€eH — HayKa AOCTUIAA OIIpeje/eHHOTO YPOBH:, M HOBENIINe AOCTU-
>KeHIsI HaHOTeXHOAOTUI AOAKHBI I11aBHO U eCTeCTBEHHO IepeTeKaThB
cpepy IpOU3BOACTBA, CO34aBaTh HOBBIE IIPOAYKTHI, POpMIPOBATH
HOBBIE PBIHKM M YAY4YIIATh CTapble». UecTHO roBops, YIIOMUHAHNE O
HOBBIX PBIHKaX, HAHOTEXHOAOTIAX pesKeT cayx. Hayka — 5To He pBIHOK,
re Ha oOMaHe MO>XKHO IIpeyCIIeTh M pa3OoraTeTs.

Caeayet ormeruts, urto KoBaapuyk M.B., morpy>xasce B Me4TH O
HOBBIX PBIHKAX, B CBOell IIporpaMMe CO3JaHNsI IPUPOAOIIOA0OHBIX
TEeXHOAOTUII He HaIlléa AOCTOMHOTO MecTa AAs ¢puaocoPpuy, KoTopas
Halllla CBOe MeCTO B HAyYHON IIO3MIMM CONMAaAbHO aKTUBHOTO
Je/0BevecTBa. bpaTh y mpupoAsl MOXKHO U 0e3 ¢puaocodpun, a yIuThCs
y Hpupoasl, He mpuberas K rnomoriu ¢uaocopuy, — HEBO3MOKHO.

Koneuno, sacayra M.B. Kopaabuyka BeanKa, OHa COCTOUT B TOM,
9TO OH yBUAeA 9Ty IpoOaemy panbire I'persr Tybopr, mpobaemy
Pa3pyIINTEABHOIO XapaKTepa COBPEMEHHBIX TEeXHOAOTMIl, M Hadal
MCKaTb IIyTH ee PeleHNs.

2. Meradusnka npmpoAonoi00HBIX TEXHOAOTUI

AKTyaabHOCTD U TeHe3VC IPUPOAOIIOAOOHBIX TEXHOAOTI

Myodpocmv poxdaemcs Oe3 arecme3un

B anTHuHBIE BpeMeHa 11eAbI0 HayKy OBLAM MYyApOCTb, IIOHIMaHIe
HNPUPOAHOIO MOPsIiAKa U CylllecTBOBaHIMe B rapMOHUM ¢ HUM. To ecTs B
Te BpeMeHa IpucoeAyHeHe Jel0BeKa K IPUPOJHON aKTUBHOCTU He
UMeAO0 AAsl IPUPOABl Pa3pyLIUTEABHBIX IocaeAcTsuit. Ilpm mpo-
cMorpe ydyenus IlaaTona [6] B 1TaaeosnmcTOMOAOIMYECKOM — paKypce
AE€TKO 3aMeTHUTh: JpeBHMe IBITaAlCh OTBETUTh He TOABKO Ha BOIIPOC
«1109eMy?», HO I «3a4eM?». A IMeHHO: aHTUYHasi MBICAb BKAIOYaeT B
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IOHATNE IIPUYVHBI HE TOABKO AOTMYECKM NPeAIIecTBYIOINIA aKT (13-
3a 4ero), HO U IleAb, Ha3HaueHNe (4451 4ero), IOTOMY 4YTO HpUYMHA —
9TO HeKMI r100aAbHBIN NPUHIOUII cyliectBoBaHuA Bemnu. CaeloBa-
TeABbHO, KeAaloIIil HaliTU IPUIMHY BelllN, 40AKeH IIOHATD, UTO A4
He€ «Hamaydlllee», TO eCTh €€ Ha3HadyeHNe U 1JeaabHOe YCTpOeHNe.
3Has 9TO «HauAydlllee», AeTKO IIOHATD, II0YeMy Belllb BO3HMKaeT, KaK
cymiecTsyeT M oTdero noruOaer. To ecTh aHTUMYHOMY MBIIIAEHUIO
MPUCYII], 9KOAOTUYECKUIT XapaKTep.

Koneuno, Texnoaormm OblAM M B KaMEHHOM BeKe, M MMEHHO
IIpUPOAOIIOA00HEIe. IIpMHATO cyMTaTh, YTO MBI KUBEM B HEKOTOPOM
MHQPOPMAIIMOHHOM BeKe, a KaMeHHEBII BeK — DTO Hallle JaaéKoe IIpo-
maoe. Ho kaMHIM-TO HMKyJa He Aeauch. Msbl, obuTtatean GOABIINX
TOpPOAOB, XMBEM B KaMEHHBIX AXKYHIAAX, HAMU Ke CO3JaHHBIX, I BTU
AKYHIAM CTPEMUTEABHO pas3pacraiorcsa. KaMeHHBII BeK 3aKOHUYMTCS
TOABKO TOIAQ, KOT4a MCYE3HET II0CAeAHUI KaMeHb. BeposTHo, HaMHO-
ro mo3Xe mcdesHoBeHNsA MHPopmaunu. KcraTyu, ermmerckme mnmpa-
MUABI ¥ MHOTHE APYIUe MeraAuTHdecKue COOPY>KeHMs YKa3blBaioT
Ha TO, YTO MHOIME BBICOKIME TE€XHOAOIMM KaMEeHHOIO BeKa yTpadeHbl.
ITpuHIIMIIMAABHO HOBBIM TeXHOAOTMYECKMI HPUHLNIIL, BBI3BaBIINIA
0OABIIION CKA4OK B PasBUTUU PasMiODAEKTPOHUKM, COCTOSBIINIL B
UCII0AB30BaHUM Y>Ke TOTOBBIX Pe3yAbTaTOB (KOHCTPYKIINIT) B KauecTBe
DAeMeHTOB arperata ¢ 6ozee IIMPOKUMU (PYHKIVOHAABLHBIMM BO3-
MO>KHOCTAMM, B KaKOM-TO CMBbICA€ BepPHy/A Hac B KaMEHHDIN BeK.
Boapmmne wunterpaasHsle cxembl (BVIC) Ha uH)XeHepHOM >XaproHe
VMMEeHYIOTCSI KAMHSAMI.

CoBpeMeHHbIe TOYHBIE HayKM HauyaAMCh C 3aMeHBl BOIIPOCOB
«4TO MPOUCXOAUT?» M «KaK >Ke DTO BO3ZMOXKHO?» (MeTadpusmka) Ha
BOIIPOC «4TO HaM HY>KHO y3HaTbh O TOM, YTO 34€Chb IIPOMCXOAUT?».
MeTtogoaornmyeckas o0IA1E€Ka 9TOTO CMeIIeHNs COCTOUT BO BBeACHUNU
yycea B IIPUPOAY C IIOMONIIBIO YCAOBHBIX omepanmii. Ilponecc
«onn}ppoOBKM MUpPO3AaHMs» MHULIMMposaa  laamaeir.  Iloaxog,
laamaest X MOCTVMOKEHMIO MIPUPOABI COCTOSIA B TOM, YTOOBI ITOAYIUTD
KOAMYEeCTBeHHbIe OIVICaHMs SBACHUM, IpeACTaBAS IO X
Hay4YHBIN MHTEpeC, He3aBMCUMO OT KaKux OBl TO HI OBIA0 (PU3MIECKIX
oOpsacHenmit. I'aanaeit pasaeasa muenne Ilrosaemes o Tom, 9TO HpU-
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poJa cOTBOpeHa 10 MaTeMaTH4YeCKOMY ILAaHy M pelInTeAbHO OTAaBal
MpeAIIoYTeHNe MOMCKy MaTeMaTndeckux popmya (yCAOBHBIX OIlepa-
LIVI1), ONVCBHIBAIOIINX SIBAE€HIIS IIPUPOAEL.

baxoH nepseiM cpopMyanpoBaa YETKYIO TEOPUIO DMIINPUIECKO-
IO moAXoJa B HayKe U CTpacTHO OTcTauBaAa ero. bsxon nmcaa [7], uro
NpUpo4y caelyeT «IpecaeloBaTb B ee 0Ay>KAaHWUAX», «I1OCTaBUThL Ha
cayx0y» u caeaatp «pabom». Ee caegyeT «3aToumTh B TEMHUILY», U
3ajada y4eHOTrO COCTOUT B TOM, YTOOBI «BBIIILITATDh Y HEE ee CeKPEThI».
PpsHcuc  bskon, Oyayun TeHepaAbHBIM HPOKYPOPOM  KOPOAS
AxerimMca I, 6614 OYeHBb XOPOIIIO 3HAaKOM C CUCTEMOI Cyja Haj BeAb-
mamn. On mepenec MeTapophl CyaeOHOro pa3dupaTeabcTBa B CBOM
Hay4Hble TpyAbl. Takoit moaxos xapakrepeH u aas Pene Jekapra,
Ucaaxa Hrrorona, Tomaca I'oO60ca m Apyrux «OTIIOB-OCHOBaTeAeli»
COBPE€MEeHHOI HayKI.

MareMaTnsannio ecrecTBO3HaHUsI NpOAOAXMA B cBoux «Haua-
Aax» n «Onruke» Jcaak HpioToH, cPopMyAMpOBaBIINII «METOZ,
npyHOUIOoB». Ero cyTs: Ha ocHOBe omnbITa POPMYANPYIOTCS Hanboaee
oO1ye 3aKOHOMEPHOCTM — aKCMOMBI (IIPMHITUIIBI), a M3 HUX AeAyK-
TUBHBIM ITyTeM BBIBOASTCS 3aKOHBI M ITOAOXKEHMs, KOTOpble A0AKHBI
OBITH, B CBOIO OYepeab, IIpoBepeHs! Ha ombiTe. Coraacue 9TUX CA€ACT-
BUII C OIIBITOM B 1a0OpaTOPHOM MMUpe CAY>XXUT rapaHTHeN CIIpaBed-
AVBOCTU OCHOBHBIX ITOAOXKeHMI Teopun. V moao>keHns1 9TON TeopuUn
AOIIYCTMMO He COMHeBasICh PacIIPOCTPaHATh Ha BCEé MUPO3AaHIe.

DaxTHUecKy 4458 TaKOil HayKM AOCTaTOYHO (POPMBI 3HaHN:, a He
ero cogep>kKaHMs, T. €. 4ero-To OTAMYHOro oT 3HaHM:A. CoBpemeHHas
¢usnka He HeceT HMKAKOTO PUA0COPCKOTO 3apsAa, MO0 B HayKe, I10-
CTPOEHHOI Ha MaTeMaTU4eCKMX MOAeAsX, HeT MecTa KaTeTopuu Kaue-
crBa. Puaocodusa yuuT Hac Hoseprath COMHEHMIO JakKe TO, 9TO Ka-
JKeTcs HaM camoodeBMAHBIM. Hayunas >xe mpomaraHga, 3agacTyio
HalpoTuB, NpejaaraeT CdUTaTh CAMOOYEBMAHBIM TO, HaJ 4eM CAea0-
Bal0 OBl 3adyMaThbCs, B 94eM OBLAO OBI pa3yMHO ycoMHUThCA. Hayka
cejfyac MCIILITBIBAET KPMUBMC 13-3a BRITECHEHIS YUEHBIX C PU3NYIECKIM
MBIIILA€HMeM Y4EHBIMM € MaTeMaTU4ecKUM, abcTpakTHO-
BUPTYaAbHbIM MBIIIIAeHE€M. A MaTeMaTHKa, Kak 1 9e40BeK — 9acTo
HaJyBaeT IeKU ¥ TBOPUT MUQHI, B Hell HeMaAo LAYIIOTO, BBy PHOTO.
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B XVII Beke 1eapio HayKu CTaAo 3HaHle, KOTOpOe MOXKHO MC-
I104b30BaTh 445 TOCIIOACTBA U yIIpaBAeHUs IIPUPOAOIL, — MHCTPYMeH-
TaAbHOe 3HaHHe. V] IO CerogHAIIHMII 4eHb HayKa M TEXHOAOIVLI MC-
MIOAB3YIOTCS MCKAIOYUTEABHO AAS LieAell, KOTOpBle OITacHBI U IyOm-
TeAbHBI. /1100bIe cOBpeMeHHBle TeXHOAOTUM HaIlpaBAeHbl TOALKO Ha
TO, 4TOOBI C HAMMEHBIINMMH 3aTpaTaMyl OAYYUTh HaOOABIIYIO Mac-
Cy IPOAYKLINIY, HAXOASAITYIO COBIT.

Ceityac ¢pyHaaMeHTaAbHasl HayKa, Oaszupylomasca Ha (Ppuaoco-
¢un, kak ToT ckpumnag ns ¢puasMa «KmH-g3a-a3a», y>xe He Hy>KHa.
Dto obmiee Mecto, I'. beiircon [8] Mo aHaa0rMYHOMY ITOBOAY 3aMeuva-
eT: «Kak ToAbKO OHU OTKpBIBaAy 9QPeKTUBHOe «AedeHue» AAs Jero-
Anbo, Mccael0BaHMS B DTOM 00AacTM IIpeKpalllaAlch, ¥ BHUMaHMe
HaIIpaBAsLA0Ch Ha 4TO-TO Apyroe. Ceifyac MBI MOXKeM IIPeAOTBPaTUTh
MIOAMOMMEANT, HO HUKTO ITOYTM HUYErO He 3HaeT O CHCTEMHBIX ac-
IeKTaX »TOM Mopas3uTeAbHO Ooae3Hm. lccaejoBaHus IO Helt
IpeKpaTUANCh MAY, B Ay4IlleM cAydae, OTpaHM4YMBAIOTCS COBEpIIeH-
CTBOBaHIEM BaKIIVH».

Ho, moxo>xe, Takoii moaxoa mucaepnaa ceds. Pakr — 3a rmocaeanme
50 zer oduumMasbHON HAyKOI He OTKPHITO HM OAHOI KaueCTBEHHO
HOBOJI IPOM3BOAUTEABHON CMABL AKajzeMmdyecKkas HayKa KakK OBI oc-
TaHOBMAAcCh B CBOEM paszBuTun. OcobeHHO SICHO BUAHO Oecriioaue
9TOrO Nepuoga Ha ¢poHe PyHAaMEHTaABHBIX OTKPHITUI, CA€AaHHBIX B
npeasiAymue cro aeT. He momoraer gaxe oOmapHOe puHaHCHPOBa-
Hue. Pecypcel TpaTATCsa Ha «4€pHBIe ALIPBI» U IIpOYMe IIyCThle JeAa,
He IIPMHOCSIIINE II0Ab35b], a He Ha Hy>KHBIe, C TeXHOAOTHYECKUM BBIXO-
AOM mCcAezoBaHMs. B mrore, TexHoAormm 3aBTpalllHero AHA He 3a-
PO>XAAIOTCH, a 4OCTYITHbIE IIPUPOAHBIE PeCypPChl MCTOIIEHB.

MHorouncieHHbIe TEOPETHKY, YTOOBI CKPBITh CBOE TBOPYECKOe
Oeccuane U BHeAPUTHh B OOIIECTBEHHOe CO3HaHMeE MAAIO3UIO 00 -
¢exTUBHOCTM CBOMX OPeAOBBIX MHCHHYAIIUII He Ope3IyIoT BBeJeHIeM
B CBOM TEOPUM aHTUAOTVICTUYECKUX KOHCTPYKIIWI, DKBUBAJAEHTHBIX
3akAMHAHMIO «[]o ITyuseMy BeAeHBIO» M3 PYCCKOI CKa3KM MAU Iapa-
AOTU3MY M3 eBpeliCKoro aHeKaoTa: «PabuHoBuY, rae BBl OepeTe AeHb-
rn?» — «B TymMOouke». — «A KTO UX KAaAeT B TyMOOUKy?» — «Mos >Ke-
Ha». — «A KTO UX AaeT Ballleii JKkeHe?» — «SI». — «A rae BbI OepeTe JAeHb-
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m?» — «B tymb6ouke». Hepeaxo mcmoassyercst emié Goaee TOHKMIA
NpMéM: B ITaxMaTaX MOXKHO IIOCTaBMUTD ITO3UIINIO, KOTAa ABa KOHA U
KOPOAB CTaBAT MaT OAHOMY KOPOAIO, HO K DTOI ITO3MIIUN HEBO3MOXK-
HO IPUITHU B pealbHOI IMapTuUM, IIOTOMY YTO HEBO3MOXKHO IIPUIATH K
DTOI MO3UIIMM, He HapyIlas Ipasua. YacTo 3a IpeAIIocslaKy 40Ka3a-
TeAbCTBa OepeTcs TO, YTO eIlle HY’KHO A0Ka3aTh, BBICKA3aHHOE, BO3-
MO>KHO, B HECKOABKO MHOI (pOpMe, J0KasblBaeMas MBICAb BBIBOAMUTCS
U3 caMoli ceOs1, AeAyKLMs OT M3BECTHOTO K TOMY >K€ M3BECTHOMY, U
[10Ay4JaeTcsl He 40Ka3aTeAbCTBO, a XOXKAEHUE I10 KPYTy — IIOPOYHOMY
kpyry. Ilopoit Aalorca Takme OTBETB, KOTOpBIE IIOIPOCTY
IepeMeIniaT BOIIPOC.

/1104 HaMBHBI U AOBEPYMBEI, OOMaHYTHCS BCETAa paabl, HO, TeM
He MeHee, IOTMXOHBKY TepPsIOT Bepy B HayKy. Vl yke ABVDKeHMe CTO-
POHHMKOB TEOPUM IIAOCKOI 3eMAM HauMHAeT OAep>KMBaTh IT0OeAbl
Ha/, IIpejcTaBUTeAsIMU OPUINMAABHON HayKy, BBIUTPHIBAET Y HUX CY-
AeOHbIe TPOITeCCHL

Oanako Bcé 604BIIYIO C1Ay HaOMpaeT TeHepalysl He3aBUCUMBIX
uccaejoBareaeii, He dypamomuxcsa puaocodpur, KOTOPHIM CBOVICTBe-
HEeH HOBBIII I104X0Z4 K HayKe M TexHoaorusM. Vccaeaosarean, pabo-
TaloIfe B paMKaX HOBOTO ITOAXOAa, OCHOBBIBAIOT CBOM TeOopeTude-
CKIe ITOCTPOEHM:sI Ha ITIOCTMOAEPHUCTCKOM (PrA0COPCKOM ANCKypCe.
Auckypce, ¢ HeM30€>KHOCTBIO BAEKYIIIEM 3a COOOJ OCHOBHBIE TEMBI:
apXe0JO0TUIO 3HaHWS; AEKOHCTPYKIMIO U IIepeOCMBICAeHIe CyIIecT-
BYIOINMX Oa30BBIX TEPMMHOB M OIIpeAeAeHWUIT; IAIOPaAUCTIIECKOe
OTHOIIIeHNe K pa3HOOOpasHBIM (popMaM M3ydaeMbIX ABAeHUiT. OTpu-
naHre 604BIINX, Bce OOBACHAIOIINMX TEOPUI, TOCIIOACTBA paljuo-
HaABHOCTU U PEIIPECCHBHBIX CTpaTeInii akaleMIIecKoro AUCKypca.

ITosTOMY M B HaIIMX pacCy>KAeHMAX He AOAKHO OBITh MecTa ar-
HOCTHMYeCcKMM MoTusaM. [lopakeHueckast ITO3NIINA — He HaIll BEIOOP.
Ms1I paccMOTpeAM TOABKO HeTaTVMBHbIE IIPEAIIOCBIAKU M TEHAEHIIUM,
aKTyaAM3UpPYIOIIe co3jaHue IpUpoAOIIoJ00HBIX TEXHOAOTHI, a eCTh
IPEeAIIOCBIAKM ¥ IIO3UTHBHOIO XapakTepa. KoHe4HO, HeraTuBHBIE
TEeHAEHIINN UMEIOT BPOXKAEHHYIO CIIOCOOHOCTh K CaMOOpTaHM3allNI,
OpraHM3aLVsl JKe IIO3UTUBHOIO TpeHJa TpeOyeT yJacTus MHTEeA€KTa,
HO OH eCTh He TOABKO y 4eA0BeKa, a IMMaHEeHTHO MPCYII IIPUpoJe B
LIeZ0M, U €CTbh IIPEAIIOCBLAKY A/l IIOIPY>KEHNSI B HETO TEXHOLIEHO30B.
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ITpu oOpraHOM aHaAUTHUIECKOM (OMHAPHOM) CTUAE MBIIIAEHUS
AI0AY B TIPOIIAOM U OyAyIleM 3aMedaloT AUIIb TO, YTO HAIIOAHSET UX
Hacrosee. HampuMep, ImoHMMaHMe HaAM4YMS YABTPa3BYKOBOI A0-
Kaluy y AeTy4uX MBIIIel, DAeKTPMUIECKOro paspsda y HEKOTOPBIX
pBIO CTa0 BO3MOKHBIM AUIITh HA OCHOBE COOCTBEHHBIX AOCTVKEHMUII B
aKyCTHUKe VM DAeKTpOMarHeTusMe, a IIpy OTCYTCTBUU B IIPUPOJAE ecTe-
CTBEHHBIX MAarHUTOB 9A€KTPOMarHeTU3M He ObL1 OBl OTKpHIT. buHap-
HOe MEBIIILIeHNe He II03BOASeT OTBETUTh Ja’ke Ha BOIIPOC: YTO IIep-
BIMYHO — im0 nan Kypuna? Ecam k »Toil mape 400aBUTh reHeTyde-
CKYIO IIporpaMMy (M3 apceHasla MHTeAAeKTa IIPUPOABI), TO CTAHOBUT-
Cs1 TIOHATHBIM, YTO OPTaHMYECKN eAVHBIN KypO-sSMYHBII IIpoIiecc Te-
HEeTUYEeCKN IIpeonpeAeleH DTOM IPOrpaMMOIL.

B mnocaesnmne aecsitmaerns cpeja oOMUTaHMUs 4deloBedecTBa BCe
00/bllle OIyTHIBAETCS CETIMU AOPOT, TPYOOIIPOBOAOB U CETSIMMU CBS-
31. A5 IPOCTPaHCTBEHHO pacIipejeE€HHBIX CeTeIT0A00HBIX OOBEKTOB
TexHocepsl XapaKTepHa MHOXKECTBEHHOCTb U TeKy4eCTh COCTOSHMIA,
HpU4éM M3MEHEeHIUe DTUX COCTOSIHMIT He CBsA3aHO APYT C APYIOM He
TOABKO MPUIMHHO-CAEACTBEHHBIMI, HO U 3aKOHOMEPHBIMU CBS3SIMIL.
ITosToMy oOOecrieueHme IpejcKa3yeMOCTM B peaabHOM MaclTabe
BpeMeHI MeTOJaMI, KOTOpble OCHOBaHBI Ha TEOPUI aBTOMAaTUIeCKOTO
yIpaBAeHUs, M TPaAUIMIOHHBIMM MeTOAaMM CMCTEMHOIO aHaAu3a,
OPMEHTMPOBaHHBIMM Ha yIIpaBAeHle KOMILIeKCcaMll, ITIOCTPOeHHbIMU
IO arperaTHOMY IPUHIMNITY, 34eCh OKa3bIBaeTcsl HeBO3MOXXHBIM. Oa-
HaKO B HACTOsIIlee BpeM:sl yIIpaBAeHMe CeTSIMU CTPOUTCS Ha IPUPO-
AOTIOZ00HBIX IIpMHIMIAX. baarogapss ®ToMy KOMMYHMKaTMBHas CO-
CTaBASIOIas MUPO3JaHNUA CTala IPOABASATLCSI B 4€A0BEUECKON Aesl-
TeABHOCTI Oozee peavedHO 1, GAarojaps dToMy, cTala Oozaee Aoc-
TYOHOM TOHMMAHMIO AI0Aeli KOMMYHUKAaTUBHAsl COCTaBASAIOIIAs
NpuUpoAbl, eé opranmsanus. IlepsriM mccaesoBaTeleM KOMMYHMKa-
TUBHOTO MUpa OblA aHTAMICKMUII yuéHblit ['peropu beiircon. VMwm xe
[8] m mpousBeseHO Ha cBeT BTO IOHATHE.

Kpome akagemmdeckoil HayKM CyIIeCTBYIOT HayKU IIpUKJAaJHbIE
— IO CyTu — mpupogonodo6nsie. baarogaps HUM B 004aCTU CETEBBIX
KOMMYHUKALIII COBEPIIEH TeXHOAOTUYIECKII IIPOPHIB.
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Bsrasuure nHa raobaan-
HyIO CeTh CBA3M, HATAHYTYIO
Ha 3eMHOII map. DTO 40CTUI-
HyTO 3a IIOCAeAHUe IIATbAe-
CAT A€eT.

B pesyabrare craao mo-
HATHBIM: CaMOJl  IIpUpPOAe

NpUCyla ceTeBas OpraHu3a-
nus. [TosTomy nipeacraBasercss pasyMHBIM ABUTAThCA K CO34aHNUIO
P POAOTIOZ00HBIX TEXHOAOTUII Yepe3 KOMMYHIKaTUBHYIO cdepy.

MeTtadusmdecknit 6asyuc IpUpPOAOIOA00HDIX TeXHOAOTHIA

Mydpocmv ueroseveckas ecno besymue nped Autom boza. Atiocroa Ilasea

®uaocodpust — MO CyTH — IIEHHOCTHOe 3HaHMe, PalMiOHaAbHO
cpopMyaupoBaHHOe 1 0OOCHOBaHHOe. B kauecTse o0OmIert Teopumn
pasBuUTHs coBpeMeHHas (puaocodus IpeicTaeT KaK OHTOAOTUA (yde-
HIe O OBITMM), KaK THOCeO0AOrVs (yu4eHue O ITO3HAaHMM), KaK aKCHOA0-
rus (yuyeHue o IIeHHOCTSIX), KaK IIPaKCHoA0Tus (yueHue o IpaKTHKe) U
T.4. VI XOoTs1 HapoAHas MyApOCTh yTBep>KAaeT, 4TO TO, YTO MMeeT IieHy,
LIEHHOCTY He MMeeT, B AMICKypCe IIPaKCHOAOTUM MOXKeT OBITh ITOCTaB-
A€H BOIIPOC O TT04b3e PUA0COPUN.

Cy1ecTByIOT pasHble B3IAAAbl Ha I0Ab3y (PMAOCOPCKUX YISHMI.
Kanr sugea 8 ¢puaocopuu, mpexse BCETO CPejCTBO MHTeAAEKTyalb-
Holt Tepanuu. CoraacHo Kanry [9] — «Beanaiimras 1, Mo>KeT OBITS,
eAVHCTBEHHas I104b3a BCAKOM (PrAOCOPpUU YMCTOTO padyMa TOABKO
HeraTuBHa; PUAOCOPUSA CAYKUT HE OPraHOM AASl pacIIMpeHI:, a
AVICOUIIAVHON AAsI OIpeAeAeHNs TPaHUIl, U, BMECTO TOTO YTOOBI OT-
KpbIBaTh MCTHHY, y Hee CKpPOMHas 3acAyTa: OHa IIpeAOXpaHsAT OT 3a-
0ayxaennii». Iloa sansamuem tpyga Kanra «Kpurnka uncroro pasy-
Ma», HeMelKasl KAaccudeckKas $uaocopust A0Aro IpeAlpuHUMala
IIOIIBITKY BBIMITH 3a IIpeieAbl (pOpMaAbHO-AOTMYECKOTO, HayJHOIO,
OCHOBAHHOTO Ha s3bIKe MaTeMaTHUKM, crrocoba mpimiaeHns. Ho Gesyc-
IeITHO, OCTAaHOBUTH, HaOpaBIIINii 0OOPOTH MaXOBUK MaTeMaTu3aIuy,
He cMoraa. B ©Tom cMbicae 1 MBI OyJdeM OpMEHTHMPOBATLC: Ha CBOU
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CKpPOMHBIe TTO3HaHMA B Gp1A0coPpuu IIPU pacCMOTPEHUN IPUPOAO-
IIOAOOHBIX TEXHOAOTIA.

Ilornmanne TepMmHa «OHTOAOIVSI» M CaMO MOAEABHOE IIpeJ-
CTaB/€HMe OHTOAOTUM CYIIECTBEHHO 3aBMCUT OT KOHTEKCTa U lieaell
UX MCIIOoAb30BaHM:. PazpaboTka 4100071 OHTOAOIMM — DTO HpeXkJe
BCEro CTpeMJeHVe BHeCTM SICHOCTb VM BU3yaAM3UpPOBaTh OOLEKT KOH-
LIeNTyaAn3anny. B HamreM cayJae KOHIENT M I1eAM OHTOAOTUM CO-
CTOAT B crenmnpUKanUy KOHIENTyaAM3al TaKoro oObekTra, Kak
MpUPOAOIIOJ00HbIE TEXHOAOTUM, B KOHTEKCTe oIlpejeaéHHOM M.B.
Kosaapuykom. OgHako 0OBEKTUBHOCTh IPUPOJOIIOA00HBIX TEXHOAO-
TUii cAeayeT IPUHATL C OTOBOPKOL, YTO IOKa He CyIIecTByeT TeXHO-
0TI, KOTOPBIM IIPVCBOEH CTaTyC IPUPOAOIIOA00HBIX. A O TEXHOAO-
TUAX IPUPOABI MOKHO TOBOPUTH TOABKO B MeTapOPIIECKOM CMBICAE.
TeM He MeHee, TIpy BHMMAaTeAbHOM PacCMOTPeHMM, AI000J TeXHOAO0-
T TPYAHO OTKa3aTh B IIPUPOAONOA00HOCTH, MO0 MHOe I0A00Me
HaM HeBeJOMO, 3a IIpejeAbl IPUPOABl HUKTO He BBIIIeA — HI JKVMBBIM,
HU MepTBBIM. Ho 3TO 11o4061e — Kak mogo0me 06e3bsHBI 1 Yea0BeKa.
Tepmun «oHTOAOTMA» BOIEA B (PuaocoPpcKuii oOMXOZ HeAaBHO,
toapko B XVIII Beke Oaarogapss HemeuxoMy ¢uaocody-
panuonaaucty Xpucrtuany Boasdy (1679 — 1754), obosHaumsIIeMy
pasamume MeXXAy OHToaormen m Metadpusukoi. To ecTp To, 4TO B
COBpeMeHHOIl ~ ¢uaocopum MPUHATO Ha3bBaTh  OHTOAOIUET],
IIepBOHAYa/lbHO IMeHOBaloch Mertadusukor. CBoe Ha3BaHMe
MeTadusnka (B IlepeBoje C TPeYeckoro - Ilocae (PUBMKM, II04
¢usuxonr B ApesHent I'penum moapasymMeBaloCch eCTeCTBO3HaHIE)
II0Ay4YMAa B CUAY COBEPIIEHHO CAy4aliHOro oOcrosaTeabcTBa. B I B. 20
H.D. KOMMEHTATOp coumHeHmi1 Apucroreass AHgpoHmk Pogocckmit
pasdmupaa ero pykonmucu U BcCAeh 3a €CTeCTBEHHOHAyIHBIMU
COUMHEHUAMM OOHapy>X1A Tpakrar 1o ¢puaocodpun. Takum obpaszom,
BEIpa>KeHIe "mocae PU3NKM' He BhIpa’kaeT HUKAKON (PraocopCKoir
KOHIeNUMu. B AeiicTBUTeABHOCTM TO, YTO BIIOCAEACTBUM CTaAl
Ha3bIBaTh MeTa(pU3MKOIL, eCTh He IOocAeaH:sd, a nepsast ¢puaocodus.

Ona mpeAlllecTByeT BCIKOMY MHOMY 3HAaHMIO U oOpasyeT ero
OCHOBY, ecAy eé IIOHMMaTh KaK BCeoOllye IPMHIIUIIbL, Ha KOTOPBIX
CTpOUTCA OIpejeleHHOe ydeHye U KOTOpBIe SIBASIOTCA 3apOAbIIIaMu
BCeX MICTUH, COAEP>KaINXCA B 9TOM YIeHNH U M3AaraeMBbIX UM.
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OrMetnm PaxT BO3pOKAeHUSI MeTaPU3UKI B COBPEMEHHOM MI-
pe [10]. I B aaapHelinIeM M3A0KeHUU MBI OyAeM cael0BaTh MeTadpu-
3MYECKUM IPVMHINIIAM.

C zpeBHMX BpeMEH IPUHITO CINTATh, YTO MeTapu3NKa yKa3bIBa-
eT Ha M3ydeHMe TOTo, 4TO AeXKMUT 3a IpeselaMy PU3MUECKUX sBAe-
Huii, B ocHopaHuu ux. CaMmo gusudeckoe siBAeHME — DTO BCETO AUIID
neisaxk (AaHagmadT, Maiid), CUMITOMaTUdecKoe IIpOsBAeHNe IIpo-
LIeCCOB, YTO MAYT 3a IpeiedaMy ¢pusmdeckoro sipaenns. Hampumep,
BOAHBI — DTO CUMIITOMaTH4YecKoe MposBAeHNe KoaeOaHMIi, BOAHbBI —
aanamadr. Koaebanus >xe, HaxoAsImecsa 3a IpejeAoM HaIlMX BOC-
HNpUATHIL, — DTO eAMHOOOPa3HO AeVCTByIOIIee BeIlecTBO, Quamde-
CKUIT IIpOIiecc, a BOAHBI — He (PU3MIECKUII OOBEKT, a pe3yabTar, Ipo-
U3BEAEHHBIN CTATUCTUIECKON MHAYKIVEN CO3HaHMSI COBOKYITHOCTHU
«TI0A00HBIX» KO0Ae0aHM!Il, cBoeoOpasHas rpaMMO(]OHHasI M11aCTUHKA C
3alyMcaHHBIMU caeJaMy KoaeOanmit. CoppeMeHHas MaTeMaTlKa CAa-
0a, OHa OpMEeHTHpOBaHa Ha OOBEKTHl AaHAIIA(THOTO THUIIA, a He Ha
(dusmdeckme IMpoOIECCH; MaTeMaTUKM — DTO CBOeODpasHbIe AaHA-
ma@THbIe AM3aliHepsl. B 9ToM mpuynHa cuMOTOMaTUYeCKOTo Xapak-
Tepa ONMpPaIOIIMXCA Ha MaTeMaTHKy COBPeMeHHBIX Hay4HBIX TeOPUIL.
DKOHOMMIS MBIIIAeHNA 110 Maxy JeaaeT HayKy HeIIpUpOA0I0A00HOI.

YTOOBI HE TOAYYNTH OOBMHEHN B TOA10CA0BHOCTH, ABa IIpUMepa
AaHAIIadpTHOTO HayIHOTO I104X04a.

KpanToBass MexaHMKa sBASETCA IIOIBITKOM CHCTeMaTH3alun
DKCIIePUMEHTaABHBIX AAHHBIX IIO CIIEKTpaM, U BCe TaKye IIOIBITKI,
OyAb TO MOZeAM aToMa, MaTpM4Hasl MAM BOAHOBas MeXaHUKa, OCHO-
BaHbl Ha KOMOMHaIMOHHOM HpuHOuNe Purna, ycTaHOBUBIIETO
(1908), uTO YacTOTHI M3Ay4YeHMs HOAUMHSIOTCA OIlpeJeleHHBIM pa3-
HOCTHBIM OTHOIIEHMAM. A BCe Apyrue II0AOKeHNs (IIOHSATHe CIINMHA,
npuHOun samnpera Ilayam, marneron bopa m T.4.) BBOAMANUCH BIIO-
CAeACTBUI AASl TOTO, YTOOBI HabAIOAaeMble YaCTOTHl IOAYNMHAAVICH
KOMOMHAIIIOHHOMY MPMHIUITY. DTO OTKPBITas TEOPMUsS B TOM CMBIC-
4e, 94TO BO3HMKAIOIINE B Hell HeaJeKBaTHOCTY PealbHOCTH yCTpaH:-
10TCs A0DaBAeHneM B TaMMALTOHMAH MOAXOASIIINX OIlepaTOpOB MAU
9AeMeHTOB. B cBO& Bpems Taxoil >Ke ITOATOHKON COBEpPIIEHCTBOBAAN
reolleHTPUYECKYIO CICTeMy (MaTeMaTU4ecKyl0 TeOpUIO), BBOAA HOBbIE
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IOAOXKEHV: BBOAVIAN SIIMIMKABI, IIOTOM SHUIMKABL OT SIMUIIMKAOB,
anddepenTsl n T.4. l'eorjeHTpryeckas cucreMa, Kak B Hallle BpeMs
KBaHTOBasl MeXaHIKa, Oblda OAUIIETBOPEHMEM KpacoTHl, ee IIperoja-
BaAy U €10 IOAb30BAAUCh U MOCAE IMOSBACHUSI I'eAMOLeHTPUYECKIX
IpeACcTaBACHUIA.

To ecTnb B 9TUX ABYyX caydasx Ipeobaasal AaHAIIa(THEINA 104X04,
— TeHe3NC 1 pU3NIecKas CyTh IIPOLIECCOB, AeXKaIlIX B OCHOBAHWM 5IB-
AeHnit (aaHAmadT CIEKTPOB U AaHAIMAPT cBeTMA Ha HeDOCBOJe),
TEOPeTUKOB He MHTepecoBaan. MaTtemarmyeckuit uaeaansm Ilroae-
Mesl (KaK MAe0AO0TUS UAY aATOPUTM) IIPOA0AXKAEeT KUTh B yMax U Ha-
IPaBACHMAX «HAayYHOIO IIOMCKa» COBpeMeHHBIX ydeHbIX. KpaHTOBas
MeXaHMKa IIpuMep TOMY, U He TOALKO OHa. UTo ke Aa€T Takoil 1oa-
x04? OH gaéT TexHoAOIMM PacyéTos, 1 He Ooaee. CrIeKTpaAbHBIN aHa-
An3 — 6a3oBas TeXHOAOTHA cOBpeMeHHOM xuMum 1 Guanku. ITo romy
’Ke IPMHINITY ITocTpoeHa 1 Tabannia MeHgeaeeBa, OHa sBAseTcs Oa-
30BOJ TEXHOJAOIMEN AAsl XMMUKOB, XOTsI MeTapuandeckuii 0asmuc y
Heé orcyTcTByeT. KeraTn, cam MeHaeaees B aTOMBI He BepuA.

l'eonenTpnueckas cucreMma, Kak KBaHTOBasi MeXaHMKa, OTHOCATCS
K KAaCCy METOAMYECKUX CUCTEM — TeXHOAOTUMYECKNX 3HaHUI, KOTOpbIe
Hale/eHbl He Ha IIOHMMAaHMe PeaabHOCTM MBICAUTEASMM, a Ha MX
IIpYIMeHeHe MHOKeCTBOM OOBIYHBIX AIOAEI AASl pacdeToB B OOBIAEH-
HoI nipaxkTuKe. CunTaTh HAMHOIO A€Tde, YeM AyMarThb.

Ms1 >xe, mpecaeaysl 1jeAb CO3AaHMs IIPUPOAOTIOA00HBIX TEXHOA0-
TUI, AOAXKHBI IIOHMMATh SBA€HUs IMPUPOALI AUIIb KaK ITpOsBAEHUe
TOJI BHyTpeHHel CyIITHOCTY, MeTapU3NKI, KOTOpasl AeXKMUT II0 Ty CTO-
POHY sIBAeHUII Mpupoasl. HeoGXoauMo npmnOAM3UTHCA K TOHNMaHUIO
CYITHOCTHU, 000A0YKOI KOTOPOII CAY>KaT SIBAEHUS IPUPOABL.

Mo:xeM AM MBI B CBOMX MCKaHMSIX OIMPAaThCs Ha KaKue-A1ubo Mo-
Aean npupogpl? Mogeab, opueHTHMpOBaHHasl Ha OIpejeleHHYIO
TPYIILy CBOVICTB CAOKHON CUCTEMBI, BCErAa IIPOIe CaMOM CUCTEMBI.
Ho namra 3agaya cocTOMT He B pelleHuM YacTHBIX 3a4ad CO3AaHNs
IIPOCTBIX TEXHOJAOIMI, HaIlla IleAb — CO3JaHue IIPUPOAOIIOA00HBIX
texuoaornit. Co3zanme >kKe II0AHOVM MOAEAU AASl CAOXKHOW CHCTEMBI
BoOOIIe Hecr101€e3HO, Tak Kak B 1Ay rurnore3sl poH Herimana, mepe-
BeAEHHOM ycuansaMu AsaHa ThlOpuHTa B paHI TeOpeMBbl, CyIIlecTByeT
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IIOpPOT CAOXKHOCTH, BBIIIE KOTOPOTO AI00asg MoAeAb (OHucaHUe)
CAO>KHOJI CUCTEMBI 3aBeA0MO CAOXKHee CaMOl MOAEAMPYEeMO CHCTe-
Mbl. MMHIMa/AbHOE ONlcaHUe CTOAb CAOXKHOM CUCTeMBI — €CTh caMa
cucreMa. To ecTh B KauecTBe MOJeAU HaM AOCTyIIHa TOABKO IIpUpoAa
B I1e/10M, BO BCEM MHOTOOOPa3NnM 1 COBEpIIIeHCTBe e€ opraHusarun. V
MNPUMeHUTEeALHO K PUPOJOTIO400HBIM TeXHOAOTMAM IPUPOJa — eCTh
TOTOBas MOAEAb.

Ob6auratHpIlM =~ IIPU3HAKOM  IPUPOAOIOAOOHBIX  TEXHOAOTUMA
AOAKHO OBITH IpOsIBA€HME B HUX IPMHIINUIIOB, IOAOOHBIX IPUHIIN-
raM, Ae>KaluM B OCHOBe IPUPOAHOI cTabMABHOCTU B 11€10M U B OC-
HOBEe OAHO3HAYHOCTU IIPOsIBAE€HMS 3aKOHOMEpPHOCTel B IIPUPOAHBIX
siBAeHMsAX. To, 4To obeclteunBaeT BBICOKYIO IIpeACKa3yeMOCThb (pU3U-
YecKMX IIPOIIeCCOB, U He TOABKO.

KoHneuHo, «KOHCTPYKTOpPCKME 3aMBICABI» UM «T€XHOAOTUM» IIPU-
POABI HACTOABKO IIPeBOCXOAAT dyeaoBeueckue, uto Ilyankape [10] oO-
peuénno 3asBua: «lloanas xoHcnmpammsa — ¢yHAaMeHTAAbHBIN 3a-
KOH IpupoArs». OgHaKO He Bce TaK Oe3Haje>XHO IPOCTO y HPUPOABI
HeT B SIBHOM BUJe CUCTeMBI yIpaBAeHNs CBOMMM IIpolieccaMm. DTu
MeXaHI3MBI IIPUPOAHBIX PYHKITUIT ITpeAcTaBAeHbl 34eCh KaK ObI B CTe-
raHorpaduyeckom ¢popmate. B mposBaeHUAX TPpUPOJHON aKTUBHO-
CTM He 3aMeYeHO ITOCPeAHMKOB, IT0OA0OHEIX «AeMOHy /larnaaca», KOTO-
pBI 3HaeT MOBeJeHMe KaXKAOM MOAEKYABl, e€ IIPOIAoe, 3a4aéT eé
Oyayiiee. Ho Bcé-Takm dea0BeK CIOCOOEH HaXOAUTH peIleHms, Io-
AOOHBIe NIPUPOAHEBIM. VI3BeCTHEIN 1CcAej0BaTeAb TeOpUU M300peTa-
TeAbCTBa AABTIIYAAep OOHAPYKIA MHTEPECHYIO0 OCOOEHHOCTh pa3BU-
TUS TeXHUKU — OHa UAeT 110 IyTU IOBLIIIeHNs ee nleaabHOCTU. Tex-
HIKa pa3BMBaeTCA TakK, YTO BHavade AAs BBHIIIOJAHEHIU KaXKA0M PyHK-
OUM CO34aeTCsl CllelaabHoe ycTpolicTso. Hampumep, OoTKpbiBaska
Aas1 6yThIAOK. IlocTerreHHo pa3suTHe OTKPHIBAAOK ITOKa3hIBaeT, — OHU
CTpeMsTCs K MAeaabHOM OTKphIBaaKe, TOM, KOoTopoit HeT. MaeaabHas
OTKpbIBalKa — Ta, PYHKUMIO KOTOPOI BRIITOAHET OyThLAKa.

IToameueHHYIO AABTIIYAA€pOM OCOOEHHOCTH MPUPOAA MUCIOAD-
3yeT IPOCTO TOTaAbHO. BBl He 3a4yMbIBaANCh, IIOYEMY B SKMBO IIPU-
pOJe HeT B SIBHOM BUJe KO4eca, OAHOIO U3 BeANJaiInX 40CTVXKeH A
yeaoseyecTBa? Ho, ecam MBI BO3bMEM, CKakeM, KO4ecO TeAeTu U Ha
0boge miepes Ka>kAOM CIIUITEN MBICAEHHO CAeAaeM IIPOIN, TO KOAeco
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CTaHeT BHITASIAeTh KaK MHOXECTBO (I10 9UCAY
CIINIT) HOT, PacIO/A0KEeHHBIX 110 KPYTY.
Buaum, npuposa B cBOéM Koaece
00oI111aCch BCETO «IIapOl CIMUI» (OCTaAbHBIE
(paHTOMHBI): ABe TPEX3BEHHBIX HOTU C MHO-
JKeCTBOM CTeIlleHell cBOOOAbl, 00pas3yloT Ko-
Aeco ¢ U3MeHsIeMOM reoMeTpueil. YIpaBasi-
SICb CO3HAHMEM M II0ACO3HaHMeM, HOTU IIpU
ABVDKEHIU BBIITOAHSIOT (PYHKIMIO KOJeca C
U3MeHsIeMOl TeoMeTpueil (MeHseTCs MHO-
JKeCTBO XapaKTepUCTUK, B T.4. I AaMeTp, PN ajalTaliuu K peabedy
MectHOCTH). Koeca kak ObI (1mouTn) HeT, a PYHKIIUS €TO BBIIIOAHSET-
cs1 6aecTse.

HanommnaeMm, 1o 3amerna emé Hrpioton [4]: «nmpupoaa Hudero
He Je/aeT HaIIPAcHO U He AOCTUTaeT C MOMOIIBI0 MHOTOTO TOTO, YTO
MO>KHO OB110 OBI 4OCTUTHYTH C IIOMOIIIBI0 HEMHOTOTO». /leTKO ITOHATS,
9TO (PaHTOMHOCTH YIIpaBAE€HM: B IIpMUpoAe Oa3MpyeTcs Ha MHEPTHO-
¢t — PpyHAaMeHTaAbHOM IIPUPOAHOM CBOJICTBE, IIPMHIUIIE CYIIeCT-
BOBAHIA IIPUPOAHON cTabMABHOCTHU. /BUKeHNe IO MHEPIINI He Tpe-
OyeT pecypcoB, 1, COOTBETCTBEHHO, He MOXXET OCTaBAATh caeAoB. K
MHEPLVMOHHBIM IIporieccaM OTHOcuTCsl u Auddysusa. Ilpupoaoro-
AOOHBIE TEXHOAOTUH — IPOAYKT IIPUPOAOIIOA0OHON HayKIL.

Ha geMm >xe gaHHas1 (paHTOMHOCTb OCHOBaHa B IIPMHIIUIINAABHOM
raaHe? [ToHATs ®TO Ha ypoBHe (pOpMaAbHON AOTMKYM HEBO3MOXHO. B
€BPOIIeNICKOI TpajUIIUM MBIILIeHIe CTPOUTCS Ha AOTUKe ApICTOTe-
AS: 9TO-AMOO0 TOABKO CyIIIeCcTByeT 1AM He cyiecTsyeT. Ho ects m Tpe-
Tbs1 popMa OBITUS, TIpeAcTaBAeHHas B MHAMICKOM ¢uaocopum Kak
TO, YTO CyIIIeCTBYeT IIPU OIpeAeAeHHBIX OOCTOATEAbCTBAX U He CyIIle-
cTByeT caMo 110 cebe. Aas1 ee 0603HAUEHNST UCIIOAB3YIOT CA0BO Maiis.
Hanpumep, paccMorpum Oeabrii Kpyr Ha depHoM ¢ore. ['panmiia
MeXAYy YepHBIM 1 OeAbIM ITBETOM He IPMHAAAEKUT HU OeaoMy, HU
JepHOMY, HO IMEHHO OHa OllpeJeAseT TO, UYTO MHI HadbiBaeM (POPMOTL
Kpyra. Ota gopma CyIecTByeT TOABKO IPM COBMECTHOM HaANYNN
©e/10T0 ¥ YepHOTO 1IBeTa 1 He CYIIeCTBYeT caMa II0 cee, IIOPTOMY OHa
obaagaet mpupoaoit maiin. Tertium datur. I1aaron, kak Ob1 TpeABNAA
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co3jaHue MNPUpPOJONOJ00HBIX TeXHOAOTUII, AaeT IO HTOMY II0BOAY
COBeT X CeTOAHSAIIHUM cosaTteasm: «llpeacTaBasercs MHe, 9TO A4
Havala AOAKHO pa3rpaHMIUTh BOT KaKue ABe BeIlN: 9YTO eCTh BeYHOe,
He MMeIolllee BOSHMKHOBEHI OBITHIE 1 YTO €CTh BeYHO BO3ZHUKAIOIIIee,
HO HUKOTZa He cyInee». V] KOHIe:I DPHepIUM HajeAeHa IIPU3HaKOM
CyIIIeCTBOBAHMS AMUIIb IIPU B3aIMOAEVICTBUY OOBEKTOB, a IIPY €ro Ke
OTCYTCTBUI MBI OOHapY>KUTh €€ He MOXKeM, OHa — Maiis, He o04ajaeT
camocy1riectsopanueM. Iloxoxxe, Haa mpoOaemMamMy IPUPOAHOIN Mari-
eBTVKI IPUAETCSI HeMalO IIOIIOTeTh KOTHMTOAOTaM, IIPUBAEYEHHBIM
K IIPOEKTY CO3JaHNUsI IIPUPOAOIIOA00HBIX TEXHOAOTHIA.

B mpupogae Het Goasiioro pasHoobpasus. Bce mpupoaasle 00b-
eKTBI KaK OyATo «comam ¢ 60ABIIOro KOHBeliepa»: OecurcaeHHOe KO-
ANYEeCTBO UAEHTUYHEIX APYT APYTY DAe€MeHTapHBIX YacTNIl, aTOMOB, a
TaKXe 3BE3J, TalaKTUK U T. 4. C OAHUM M TeM >Ke XapaKTepOM IIOBe-
Aennsi. PasHooOpasue IpUpOAHEIX ABAEHUI — 9TO Pe3yAbTaT IIPOsiB-
AeHNs KOOIIepaTUBHOIO AeVICTBIS MHOKeCTBa DAeMeHTapHBIX eJUHO-
oOpa3HbIX mporeccos. To ecTs pasHOOOpasue SABAEHNI — 9TO pa3HO-
obpasue aanamadrHoro tnna. Ho oanoobpasue — T0 TOABKO 0AUH
¢akTOp OOecrieyeHMsI OAHOTO M3 ACIEKTOB IIPUPOAHBIX 3aKOHOMEP-
HOCTel1, IX MacCOBOCTH (CepUITHOCTH).

CymiecTpoBaHMe CTaOMABHBIX HPUPOAHBIX 3aKOHOMEpPHOCTell
rao6aspHOTO MacmrTaba (HampuMep, rpaBUTalNM) oOOecredrBaeTCs
MPUPOJAHBIM PecypcoM KOCMOAOTHMYECKOro oobnéma, mbo Heompee-
AEHHOCTD IIOTA0IIAeTCsI TOABKO U3OBITOYHOCTBIO, M BCe YaCTHBIE IIPO-
sABAEHIsA 3aKOHOMEPHOCTU B HEKOTOPOM CMbICAe ABAAIOTCSI AOTally-
onHbpiMH. Tak BHIIIOAHeHNe 3aKOHOB Kerepa BO3MOXKHO TOABKO B
crucreMe HeDeCHBIX Tel, TAe OAHO M3 HUX IIPEBOCXOAUT OCTaAbHBIE TIO
Macce Ha MHOTO AECATUYHBIX IOPAAKOB. Takosa aormcrmka u Apy-
IMX IPUPOJHBIX 3aKOHOMepHOCTel. CYIITHOCTD SBASETCS, €CAU sIBAe-
HIe cyljecTBeHHO. PakT BhIIIe Cy>KAEeHM:, TeHACHITVS BhIIIe (paKTa.

ITpupoaHBIM B3aMMOAEVICTBIAM (HAIIpUMep, TPaBUTAIIVIOHHBIM)
HpICyIIa U TaKas OCOOEHHOCTh, KaK IIPO3pavHOCTD 11O B3aIMOJEIICT-
BUIO (BHEBpeMeHHOCTh). BaauMogelicTBue AByX Tea 4pyr C 4pyroM He
3aBMCUT OT TOTO, B3aMMOJEICTBYIOT OHU MAU HEeT C TPEeThUM TeAOM.
YKazaHHOe CBOJICTBO «I'PaBUTAIIMIOHHOIO» B3aMIMOJAEVICTBIMs, KaK He-
AOCTIDKMMBIN 1Aeal, MOIYT IIO AOCTOMHCTBY OIIEHWUTh CO3AaTeAl

I/IHC])OpMaLU/IOHHbIX CHICTEM. 1
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B aunamMuke HpMpOAHBIX IIPOIIECCOB €CTh YETKO BhIpa’KeHHbIe
ocobenHoctu. Hampumep, ecTs ABa BuAa CTaTUKU: IIEPBHIN — BTO He-
U3MEHHOCTb B CMBICA€ OTCYTCTBUs ABUTAIOIINMXCSI dacTell, BTOPOUN —
BTO OAVMHAKOBOCTb C OAHOTO MTHOBEHMS A0 APYTOTO IIOCPEACTBOM II0-
CTOSIHHOM 3aMeHBl BCeX ABUTAIOLIMXCS dacTell. /lerko HpeAcTaBUTh
cebe 9TO paszamune, AymMas O BoAoNaje. 3aMEp3Inil BoAONa CTaTu-
YeCKUI B IIEPBOM CMBICAE, a TEeKYIIUI BOAOIA/ CTaTUYECKNI BO BTO-
pom cmeicae. OBa SABASIOTCS MO CYTU MAEHTUYHBIMU B Ka>XKA0€ MTHO-
BEHIE, OAHAKO [MOCAEAHUI UMEET ABUTAIOIIMECS YacCTH, CIIOCOOHBIE
nepejaBaTh MMIIYyAbC, I COCTOUT U3 ABUTAIOIIMXCs YaCTULI,

Kpome Toro mporekaHmio HpoIleccoB B HPUPOAHBIX CUCTeMax
CBOJICTBEHHO CHayaJa BO3HMKHOBEHIE VIMITyABbCHOTO D¢ PeKTa C BbI-
AeAeHNeM DHepPIuM, 3aTeM, Yepe3 KOPOTKUI IIPOMEKYTOK BpeMeHU U
MHOTZa B APYIOM MecTe (pacIpocTpaHeHMe KoaeGaHmit), sdpdexTa ¢
roraolenueM sHepruu. Ecam mx cymeTb pasaeamnTb, TO MOXKHO Ile-
peHanpaBUTh IIOTOK IIPUPOAHON aKTUBHOCTM (MAM aKTUBHOCTU Ha/-
CICTEMBI) B HY>XHOe AAsd 4eAoBeKa pycao. VI TyT yke HeobGXoamMo
CTaBUTh BOIIPOC O KOBApMAaHTHOCTU (COTAaCOBAaHHBIX, CBA3aHHBIX M3-
MEeHEeHILIX), a He 00 MHBapMaHTHOCTIL.

KoncratupyeMm, 4TO yCHENIHOCTh «KOHCTPYKTOPCKMX — 3aMBbl-
CAOB» M «TE€XHOAOTUII» PUPOABI Oa3npyeTcss Ha OAHOPOAHOCTH, U3-
OBITOYHOCTY, MHEPTHOCTU MIPUPOJHBIX OOBEKTOB U IIPO3PAYHOCTI MX
B3alIMOAENCTBIII, 0COOOM MOTOKOBOM CTHAE PaCIIpPOCTpaHeHUs IpU-
poaHoI1 akTuBHOCTH. IIpuMeM ®TO B KauecTBe MCXOAHBIX JaHHBIX A4
BHECEHNSI INPUPOAONOJ00HOCTH B IPUPOAONOAOOHEIE TEXHOAOIUM.
MO>KHO cOTAaIaThCs C STUMU UCXOAHBIMU AAHHBIMU, MOXHO He CO-
raallaTbCs, HO YTO-TO MBI BCerJa IpMHUMaeM Ha Bepy MAU IIPOCTO
TaK, IIOTOMY YTO eCAM HHUYero He IPUHATH B KauecTBe (PAKTOB MUAU
IIpaBUa, TO HUYEro 1 He OyAeT — HOAb IOpOKJaeT HoAb. OAHaKoO cae-
AyeT, y4MUTBIBasl CYILIeCTBYIOIIMEe OIPpaHMYeHUs] M IIpeAeAbl HaIluxX
Je/0BeUYeCKIX BO3MOSKHOCTeN, OOpaTUTHCSA 3a IIOMOIIBIO K CaMOL
HNpUpPOAe, 3a TOI ITOMOIIIBIO, 38 KOTOPOI 40 CUX IIOp OOpaTUTHECS He
AOAYMaAVICh, OOPaTUTHCA K HPUPOAHOMY MHTEAAEKTY

Jeao B TOM, UTO B HallleM MUpe MbI IIOKa MOXXeM BBIIIOAHATDH
TOABKO aAAUTUBHBIE OIlepallii — CKAaAblBaTh (HaKallAmuBaTh) 1 pac-
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KAaAbIBaTh (IlepepacripeleasTs). VI3 MyabTUIIAMKaTUBHBIX OIleparuii
HaM IIpUCYyIIle AUIIb yMeHIe KOMOMHMPOBaTh BN U UAeH, T.e. Me-
HATH POPMY, HO He COAep KaHMe. Y MHOXKEHIIe — BTO He Hallle, HaIlle —
9TO IIpeoOpa3oBaHNe U3 04HOI GOpPMEI B 4pyryio. [Ipuposa xopomro
3ammieHa oT MpoM3Boda MHAUBUAYaABHOTO CO3HaHMUA. MyabTunan-
KaTMBHEBIE OIlepallyi, OTBeTCTBeHHbIe 3a TBOpeHue (3a MMOpOXKAeHue) —
9TO IpOsABAEHNe MHOJ, He Hallleil MPUpPOABI, ¥ HaM OHa HeJOCTyITHa
Aaxke B MBICAsAX. Ho pe3yabTaThl BBITOAHEHMS DTUX OIlepalnii (cae-
ABI) YK€ MOTYT OBITH IIpeAMEeTOM HAIlVX MBICAEN U AIICTBUIL.

Puaocod-koemuct Cepreit byarakos mo mosoay 9TON Halern
0CcOOeHHOCTH MUIIET: «3HaHMe eCcTh IIPUIIOMMHaHIME, KaKk 00 »ToM
yuna emé Ilaaron, npunommnHanme B MeTagpusndeckoM cMmuicae. OHO
€CTh BBISIBA€HIE TOTO, YTO MeTapU3NIeCcK AaHO, TO eCTh He TBOpYe-
CTBO U3 HUMYETo, a AMUIIb BOCCO3JaHleE, BOCIIPOU3BeAeHMEe AaHHOIO,
cAeAaBIIerocs 3aJaHHBIM. YesoBedeckoe TBOPYECTBO He COAEP KUT B
ceOe HMYeTo MeTa(pU3NYECKV HOBOTO, OHO AUIIBh BOCIPOU3BOAUT U
BOCCO34aéT M3 MMEIOIINXCs, CO3AaHHBIX y>Ke D/]1eMEHTOB U II0 BHOBb
HaxoAMMBIM. BoccoszgaBaeMBIM, HO TakXe Harepés JaHHBIM 0DOpas-
LIaM.

TBOpuecTBO B COOCTBEHHOM CMBICAE, CO3JaHMe MeTapU3NIecKu
HOBOTO, 4e10BeKy, KaK TBApHOMY CYIIIeCTBY, He 4aHO U IIPUHAAAEKNUT
ToabK0 TBopmy. TBaps Xe CyIIecTByeT 1 AeCTByeT B TBAPHOM MIUpE,
OHa He aOCOAIOTHA U MOTOMY MeTa(pU3NYeCcKy He OpUIMHaAbHa. Ye-
A0BeK CBODOJEeH — a IIOCTOABKY 1 OpUTMHaJeH — AUIITh B HallpaBAeHI!
CBONX CI, B CIIOCOOE VICIIOAB30BAHII CBOEN IPUPOADL, HO CaMy BTy
IIPUpPOAY, OCHOBY CBOETO s, OH MMeeT KaK AaHHYIO, COTBOPEHHYIO. Ye-
Z10Be4eCKOe TBOPUYECTBO CO34aéT He «0Opas», KOTOPHI AaH, a II0AO-
Oue, KOTOpoe 3a4aHO, BOCIIPOU3BOAUT B TPYAOBOM IIpoliecce TO, YTO
IpeABeYHO eCTh, KaK MAealbHblil Tleppoodpas. V1 OyHT TBapu IpoTHB
TBopla, YKAOH caTaHM3Ma, CTaTh «KaK OOTM», IMETh BCE CBOE OT ceDsl.
Ue/10BeKy I1010KEHBI IIpeAeAbl. DTO 3HA4MT, YTO YeA0BEK He MOXKeT
YMHOXaTb TBOPAIIMX CHA IIPUPOADI, PacCIPOCTPAHATh CBOE BAMSIHIE
Ha natura naturans, Ha MCTOYHMK >XUBBIX ci1d. O4eBrAHO, 9TO Yyea0BeK
He 00JajaeT BCEMOTYIECTBOM, CIIOCOOHOCTBIO TBOPUTH M3 HIYIETO
BCE, 4ero 3axodeT. B »TOM cMbIcae yea0BeK BOOOIe He MOXKET TBO-
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puts, cam O6yAy4du TBapbio. Ecan oH MOXKeT TBOPUTH, TO He 13 HIYero,
a U3 y>XXe CO34aHHOIO (MAM IPeABEYHO CYIIeCTBYIOIIEro, II0 MHEHUIO
IaHTeMCTOB) MUpa. B HEM OH MOXXeT olleyaTaeBaTh CBOM MAEHU, BO-
IA0IaTh CBOU OOpasbl. B HEM OH MOXXeT HaXO4UTh OTBETHl Ha CBOU
BOIIPOCHI, BOIIPOIIATh €I0 DKCIIEPMMEHTOM U AaBaTh €My OIpeAeaEH-
Hble AVPEKTUBBI (K YeMy CBOAUTCS TeXHMKa)».

Kaszaaoce Obl, «BCE, mpmexaam», HO, IOBTOPMMCs, HOpa’kKeHde-
CKasl ITO3MUIMS — He Halll BEIOOP. byaArakos sIBHO HeJOOLIEHMBAEeT VH-
TeAAeKT, U, HeCMOTpPsI CBOJMI KOCMM3M, CBA3bIBaeT €r0 TOAbKO YeAoBe-
YeCKOI T'OAO0BOJ, He 3aMedasl IIPUCYTCTBIUA MHTeAAeKTa BO BCeNl IIPu-
poJe B 11eA0M. D30TepUKH YTBEPKAAIOT, 4YTO PeANUTHSA M HayKM CO34a-
HBI A4 00y3JaHNs BCEJAEHCKOIO MOTYIIeCTBa 4eAOBeKa, HeAOIylle-
HIS VICIIOAB30BaHMs CaKpaAbHOM CHUABIL, AOCTYIIHOM A10AAM. CucreMa
IIepBOOBITHBIX Taby M HEYKOCHUTEABHBIX IIPeJINCaHMII ANIIaeT Hac
CaMOCTOsATeABHOCTH, BOAM, IIpaBa Ha COOCTBEHHOE CO3HAHIe.

Brimre Obla0o cKazaHO, 4TO BCE-TaKM Pe3yALTaThl BBIITOAHEHI
MPUPOAOY MYABTUIILAMKATUBHEIX OIlepanuii (cAeAbl) MOTYT OBITh
Ipe4MeTOM HallMX MbIcAeil. Ho MBI He TOABKO IPOM3BOAUIM MBICAH,
HO U caMM B OIpPeJeAE€HHOM acIleKTe sBAseMcs uX pedyabratoM. To
€CTh MBI sBAJEMCS He TOAbKO HOCUTEASIMM CO3HaHMUS (XOTS HEKOTO-
pble B 9TOM CMbICA€ HMYETO He HecyT), HO I O4HOBPEMEHHO ero Mpo-
AYKTOM; KaK, BIIpOYeM, ero ke IIpOAYKTOM B KaKOM-TO Mepe SIBASIeTCs
u Bcé octaabHoe. OTAeAUTh peaabHOCTh OT TOTO, KTO 9Ty pealbHOCThb
¢ukcupyeTr — HeBO3MOXKHO. JaHHBI HaM MUP Kak OBl Ka>k/J0e MIHO-
BeHIe CO34a€TCsl U B TO )Ke MTHOBeHIe — Mcde3aeT. byap mo-mHoMmy —
BCé IIPeACTaBAsA0Ch OBl B BUAE, ITIOA00HOM IIepeIl1eTEHHOMY KAYOKY
amer1. ITouemy >xe aToro He Haba0aeTcs?

AMepukaHcKMit ydeHslii, Mapk YaHrmsy, msydast (peHOMeEH Tak
Ha3bIBaEMOM «3aA€P>KKI OTBETa HEeMIPOHOB» IPUILIEA K 3aKAI0YEHNIO:
MBI pesuauM Oyaymee. To ecTs, BUAUM BelllM 3a OAHY AECITYIO
CeKyHABl A0 MX ¢akTnyeckoro mnosipAeHus. CoraacHO ero Teopuu
(xypHaa Live Science) Ha1lr ym criocobeH co3aaBaTbh 0Opasbl TOTO, YTO
MIOSIBUTCS Yepe3 OAHY AeCATYIO CeKyHABI B OyAyiieM. DTO IpeABuje-
HIe TI03BOAsIeT HaM OBITh HaueKy, KOrJa B HaIlly CTOPOHY AeTUT MY,
OHO JaeT HaM BpeM: cpearnpoBaTh U IoiMaTh ero. C IIoMOIILIO DTOM
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CIIOCOOHOCTM MBI MOKeM Tak>Ke, HallpuMep, YBepeHHO MaHeBpUpO-
BaTh B ToAme. Harlte cosHaHme AeiiCTBYeT B pesKMMe OIepesKeHMsl pe-
aapHOro BpeMmeHHn. Kcratym, »To 0OCTOATEABCTBO IIO3BOASET paspe-
IINUTDh allOpUIO ABIYCTHHA, KOTOpas IAacuT: IPOIIIOIo yXXe HeT, Oy-
AYIIIETO ellle HeT, a HacTos;lllee — MTHOBEHHO, CAeJ0BaTeAbHO, BpeMs
He CyIIecTByeT. A pa3 OHO He CyIIecTByeT, 3Ha4lT, HII9ero He CyIIlecT-
ByeT, 100 Herge. Ho Yanrusy, mo cyty, paspemmna Ty amopuio. U
HaM Hy>X€H OTKa3 OT MBIIIAEHNs B KaTerOpVsIX IIPOIILIOTO, HacCTOs-
mero, Oyayiero, HeoOXo4uMa IepecTpoiiKa Ha ITIOHMMaHMe HacTy-
IaIoIlero, HacTaloIlero Co3nAaloIero (reHepupyIOIero) rpaAyiero.
DTO MOXKHO IpeACTaBUTh TpaBlopoil Dmiepa «Pucyromine camu cebs
IeperLAeTéHHbIe PyKi». Her apyroro ¢akra, kpome Halrero BOCIpu-
syt paKTa, KOTOPBIN MBI CAMM Ke A4 ce0s1 U CO34aeM.

Buanmo, 10 M OTAMYaeT >XXMBOe OT
He>XnBoro. JKmBoe AeiicTByeT, OTTaAKH-
BasCh OT IIPOTHO3a 1, TIOTOMY €TI0 Ae¥iCT-
B HellpeAcKkasyeMbl. Ha To ecTs cTrporo
AokaszaHHas1 Teopema Ilonmepa — «ITose-
JA€Hle CHUCTeMBI, B KOTOPOM JAeNCTBYeT

IpeJcKasblBalolllee yCTPOJICTBO,  He-
npeackasyeMo». lIporHos ke — Bcerda mpubamsuteseH. llosTtomy
>KIBO€, OTTaAKMBasCh OT IPOTHO3a, YacTo copepiaeT omuoku. «Ca-
MOMUCITOAHSIONIMECS IPOPOYECTBa» — He MAeaAbHEL.

B ¢manrmax mpo mssep>keHmUs ByAKaHOB MHOTAAa BUAHO, KaK Te-
KyIias II0 CKAOHYy JAaBa IpoXXuUraeTr cebGe pycao, KOTOpOro He OBLAO
MMHYTY Hasal. TOYHO TakK >Ke CO3HaHMe CO34aeT AAs ceds KapTUHY
¢usnueckoro mmpa. Ilo-mHOMY — ®K3MCTeHIMA — «OBITHE BIlepeAu
camoro ceds1», mpoeniuposanue cedsa B 6yayiiee. Iloaydaercs, yTo HaM
AaH He caM MMp (HacTosIllee), a TOALKO ero reHepalus CO3HaHUEM —
6amskoe Oyaymiee. Hacrosmiee HaMm He JaHo! A OKpy>kaeT Hac
«Z€TOINCh» CBEPIINBIIErocsl — IIpolrloe. I'eHepupyeMslil HaImm
CO3HaHMEM MNP MU IIpOsBASIETCA Ha DKpaHe WHAWBIAYaAbHOTO
cosHanms. IlponcxoauT He oTpakeHme Mmupa, a ero noaaraHue. To
ecTp — cnenudukanua peaapHocT. Ilo®TOMy M HeT HUKAKOIO
«kAyOKka 3Meli». JI3zoOpa’keHmne Ha SKpaHe — OHO I €CTb TOABKO
n3o0pa’keHNne: MOSABASIETCS U TYT K€ MCYe3aeT C DKpaHa, CMEHSICh
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ApyruM. TpyaHo nmoseputs B Takoe? A BbI BuANUTe cHbI? HeckoabpKo
IIPUMePOB, IMTOATBEP>KAAIOIINX HaIIly TUIIOTe3y.

IIpumep «mapagokca TouHoctu» ot Koamoroposa. Ctpeaok Teo-
peTuJecKy He MOJKET ITOIIacTh B MUIIIEHb: HI TOYHOCTM €rO rlasa, Hu
AOBKOCTM €r0 PyK HMKaK He MOXKeT XBaTUTh 4451 »Toro. Panee roso-
pMAM, YTO CTPEAOK MCII0AB3YeT KaKye-TO Heu3y4eHHbIe BO3MOXKHOCTI
CBOeJi HepBHOM CHUCTEMBI, KOTOphIe II03BOASIOT €My CJeAaTh HeBbI-
roaanmoe. Ho MbI Terleps OHMMaeM, CO3HaHIe «3arAsaAbIBaeT» BIle-
PE€A U KOPPeKTUPYeT AEVICTBIL CTPeAKa, He OIIOBelas ero 00 BTOM.

Axagemuk PAH Martsees («HmK», Ne§, 2010) ropopur: «Yro Ta-
KOe CO3HaHMe? DTO KaKas-TO CIIOCOOHOCTD CTPOUTD BUPTYaAbHBIN MUP
Muposaanus. /JaBHO yXe TOBOPAT Omopusuku uau (GU3MOAOTH,
9TO YelA0BeK BUAUT He CTOABKO Ila3aMM, CKOABKO Mo3roM. Ecam us-
MEpPUTh CKOPOCTU XMMUYECKUX peakIinii, KOTOpble IIePEeHOCAT HepB-
Hble VIMIIYABCBI, Ka’KeTcsl, 4TO yBUAETh OJHOBPEMEHHO BCE, UTO MBI
BIAVIM, HeBO3MO>XKHO. Ho ®TO BO3MOXKHO, IIOTOMY YTO B 3peHMM yda-
CTByeT MO3I. V] 1o OTAeAbHBIM AaHHBIM OH AOCTpamBaeT OOIIyIO Kap-
TuHy». TeM, KTO He BepUT aKajeMUKaM, IHpeJjalaraeTcs: HamauTe
KapTUHKM «INagic eye» — Hap1COBaHHOe Ha IIPOCTOM AMCTe OyMmaru
IepereTeHne 3aypsi4HbIX AMHUI U TIATeH, KOTOpoe IIpu oIipejeleH-
HOIT (OKyCUPOBKe B3TAsja, IIpeBpalnaercsi B 0ObeMHOe m3o0pake-
HIe, HIT9ero obIIero He MMeIOIee ¢ IMIAOCKMM XaOTHMIeCKUM M300pa-
>KEeHIEeM.

Hagerocs, B peaabHOCTM CO3HaHUs COMHeHII HeT. I'ae HaxoasATcs
(cymrecTBYIOT) IIpOCTpaHCTBO U Bpems? VIMeHHO Tam — B mHQOpMa-
LIMIOHHOM IIpOCTpaHCTBe, B co3HaHMUM. A MaTepust rae? B mpocrpaHct-
Be. A oHO 14e? B cosHannu. A cosnanme rge? B «ymMHOM MecTe», Kak
ropopua Ilaotun.

OcnosHOe, yeMy yJaTcs AI04U C MOMEHTa CBOETO pOKAeHMI, Je-
My y4aT MX OKpy>KaIOIljiie, — 9TO YMeHIe BUAeTh MIUp, BOCIIPUHIMATD
OKpYy>Kalolllee TakK, KaK ®TO CBOVCTBEHHO 4deaoBeKy. Kaxxapii u3 Hac
obpeTaeT 9Ty CIIOCOOHOCTh HaCTpaMBaTh CBOE BOCIIPUATIE, YTO U IIO-
3BO/AseT HaM B >KM3HM BUAETH BEIIM TaKUMU, KAKMMU BUAAT UX APY-
rue aoau. ITponecc BocpusTisl, TakuM 00pa3oM, CBOAUTCS K HaBe-
AEHUIO IopsIAKa, K TOMY, 4TO Hallle BOCIIPMHIMAIOIlee OTOpachiBaeT
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OJ4HO M IIpUHMMAaeET OIlpejeleHHBIM oOpaszoM apyroe. beaa Toapko B
TOM, YTO BMecCTe C oOpeTeHUeM yMeHUs yAep>KMBaTh KOHTPOAb Ha/,
HOPMaAbHBIM COCTOSTHIIEM CBOETO MIpa MBI OJHOBPEMEHHO BBIydlBa-
eMcsl 0e30TOBOPOYHOMY OTCEBY BCEro, YTO MO>KeT HapyIINUTh yCTa-
HOBAEHHBIN IIOPsAOK. YMeHMe BIAeTh Bellli oIlpeJeAeHHbIM 00pa3oM
IpeBpaliaeTcsi B eAMHCTBEHHO BO3MO>KHOe, a sICHas KapTuHa Mupa
obopaumBaeTCs HeCIIOCOOHOCTBIO IIPeACTaBUTh HUYETro, YTO BBIXOAUT
3a ee rpaHnubl. Ho BIXOZ 3a 9TV TpaHMUIIEI OTKPBIBAeT IyTh K IIPUPO-
AOTIOA00HBIM TEXHOAOIVAM, HOBbIE BO3MOXKHOCTH 3a X IIpeAeA0M.

IToayuenHsle mpeacraBaeHNs O XapaKTepe IIPUPOAHOI aKTHUBHO-
CTM U IIpejelax 4eA0BeYecKyX BO3MOKHOCTel MOTIYT OBITh IPUHSATHI
3a KAIO4YeBble 3BeHbs CO3AaHIL IPUPOAOTIOA00HBIX TEXHOAOTUIL, A€9b
B OCHOBY MeTOA0B 0oaee ddPeKTUBHOIO MPUCOeAVHEHN K IPUPOJ-
HOJl aKTMBHOCTH, B TOM 4JCA€ ¥ K aKTUBHOCTM «IIPUPOAHOTO MHTEA-
AeKTa», YeMy B 3Ha4MTeABHON Mepe ITOCBAIleHa cJeJyloIlas rlasa.
IIpupoansle sBAeHNS MMEIOT IO CYyTH Kak Obl Marmdeckmii xapakrep.
Koneuno, mMarmueckue npupogHsble sABAeHNs 0OecrednBaioT CyIect-
BOBaHII€ TEXHO/OTMYECKIX ITPOLIECCOB, HO HMKaKOe MHOKECTBO CyIIe-
CTBYIOIIMX TeXHOAOTMYECKMX ITPOIIeCCOB He CIIOCOOHO BOCCO3JaTh B
IIOAHOM Mepe IpUPOJHOe (Marmdeckoe) sBaeHue. Marus xpyde Aio-
OBIX ITOCTpOeHMI1 uHTealeKkTa. [lopToMy MecTo Ipuposorog00HBIX
TEXHOAOTUI TAe-TO MEXAY YK€ CYIIeCTBYIOIIVMMU TeXHOAOTVMAMMU U
Marmeri, 0arke K Maruy. MokeT OBITB, ¥ TOBOPUTH HY>KHO O IIPUPO-
AOTI0A00HOM Marny, a He TexHoAornu? [lomanTe, 6614 TAKOM ITPOEKT
«Anensp0Oe»? IlpeacTaBasieTcs, 4To OH OblA HeDe3ycIIelleH — KaKue-
TO HMPUPOJAONOA00HBIE TEXHOJAOTUM, B €r0 paMKax OBIAM CO3JaHBI.
Cuapl Ha peaan3alMIO DTOTO IIPOeKTa OBIAY IIPUBAEYEHEI HeMaAable, —
6oaee 50-Ti MHCTUTYTOB. B Mx mTare ObL10 HEMaAO AI0JeN U C Me-
TaIICUXMYIECKMMU AAHHBIMMU, — HOCUTeAel BPOKAEHHOIO Japa IpeJ-
PacIoA0>KeHHOCTM K MEHTaAbHBIM IIpoIieccaM, IMPMHINII KOTOPBIX
COOTBETCTBYET TeM, KOTOPBIM ITOAUYMHAETCA IPUpPOoAa.

OpueHnTupyscr Ha co3JaHKe MOPUPOAONOAOOHBIX TEXHOAOTUIA,
cleayeT YYUTHIBATDh cAeAyiomuii ¢pakr. B Hamre spems BhIITOAHAeMas
pabora 0o/blire HarTOMUHaET OeT OeAKH B KOJece, YeM ITOAHOLIEHHBI,
cosuAareapHen1 TpyA. CosmaaTeapHBIN TPY4 B COBpEMEHHOM MIUpe
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oyt He HyXeH. OagHa Oouka HepTU COAEPKUT CTOABKO DHEPTUN,
CKOABKO 3J0pOBBHII MY>KUMHa MOXKeT BhIpaboTaTh e>KeJHeBHBIM (-
3MYECKNM TPyAoM 3a 15 zet, a crout sTa 60uka Bcero 40 A041apos.
Ho cxkoapko HemnpusTHOCTel mpupode 3a 15 AeT MOKeT IpUHeCT!
CBOMM-TO «CO3MAATEABHBIM TPYyAOM» — IPOAYKT YUCTO IIPUPOAHON
TeXHOAOTUM — AAHHBIN 340p0BbIN My>KunHa? OreHnTe, HaCKOABKO eTo
TPy4 ®KoaormdeH. Emy ke, B oTandne ot HepTH, BMeCTO OOUKM eIrié 1
TpEXpa3oBoe IMTaHME HY>KHO, M MHOIrOe ApPYyToe, da’Ke KOrda OH He
Tpyaurca. IloAnTuku y>xe AaBHO MIIYT OTBET Ha BOIIPOC, KaK cAelaTb
HEOYeBMAHON HeHY>KHOCTb AesATeAbHOCTU OO0ABIIMHCTBA AI0Aei?
Hayka o6 ®TOM yMaadmsaeT, HaBepHOe, IIOTOMY, YTO MOAYaHUE —
3040TO.

Uro >xe kacaercsa rpomko Bocrepaemoii M.B. Kosaapuykom
«Ma/Z0MOIIJHOM SHepreTUKN POTOCHHTe3a», TO OH MOT ObI, 00paTACh K
DHEePTeTUKY TeILAMYHOIO XO3JICTBa, y3HaTh — TaK AM MaJOMOIITHA
9HepreTMKa (POTOCHHTE3a TeX >Ke OIypIIOB, KaK eMy IIpeACTaBAsSeTCs.
Vlnave rosopsi, HaM IIpeACTaBAseTCs, YTO IpaBUTh Onocdepy man
co3jaBaTh HEYTO el 1T0A00HOe, ITOKa He CTOUT. BOT 40BOABHO 404ATO
n3o0peTaTeAn JeTaTeAbHLIX amIllapaToB IIbITaAMCh TYIIO ITOApa’kaTh
ITHIIaM, HO HU OAMH U3 IITUIIENIOAOOHEIX allllapaToB He  I104eTes, a
IoApa’kaHye KOCHOM IpMpoJAe — MOABEM AbIMa — CIIOCOOCTBOBAAO
CO3J4aHMIO adpOCTaTOB. J1 a®poraaHbl BeAyT TEHEe3NC OT ILA0CKOIO
IpeAMeTa, II1aHUPYIOIIero B aTMocdepe.

ITosTOoMy MBI U IpesaaraeM HOpuAaTh TPUPOAOIIOAOOHEIN Xa-
pakTep CyIIecTBYIOIIMM TeXHOIIeHO3aM C CeTeroA00HO opraHm3a-
I[1ell, y KOTOPBIX KOMMYHMKAaTMBHasl (OpTaHM3allMIOHHAs) COCTaB-
AfIOIIasl IIpeBaAnpyeT Haj MaTepuaabHOl cocTaBAAoeii. V Toasko
IIOTOM, OTTaAKMUBAsICh OT AOCTUTHYTOIO pe3yAbTaTa U II0AY4EHHOTO
OIIBITa, TIOMBITAThCS ABUIATLCS Jaabllle, YTOOBI, B, KOHIIE KOHIIOB,
cpaBHAThCA ¢ IIpnpoaoii B Oe3ynpedHOCTN AeTICTBIIA

3. IIpumMepsl IpUMeHEeHNsI IPUPOAOIIOAOOHBIX METO 0B
IIpnpoaonoao6Hast TeXHOAOTIS CTaOMAM3AIINN CeTe
Beauxoe macmepcmaso noxoxe na Heymetrue. Kurarckas MyapocTb
YauTBIBasA YCTaHOBKY, ABUTATHCA K CO34aHMIO IIPUPOAOIIOA00HBIX
TEXHOAOTHII C OIIOPOI1 Ha AOCTIVKEeHN:I, IMeIoIecs B cpepe  CcoBpe-
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MEeHHBIX KOMMYHUKAIINIL, MBI, C OIIOpOIl Ha MeTapuandeckuii Hasuc,
pedepupyIomuii Xapakrep IPOABAEHNUs MIPUPOAHON aKTUBHOCTH,
IIOIIBITaeMCsl TIPeACTaBUTh BHMMAHUIO 4MTaTeAell IIpUpPOAOIIOA00-
HBIN c11oco®. A MMEHHO, CIIOCcO0 CcTabMAM3al Ny XapaKTepUCTUK CHC-
TeMBI CBA3M, KOTOpas peaanu3yeT OpraHM3alUioO U IIpejoCTaBAeHMe
YCAYT AASl CUCTeMBI YIIpaBAeHNs1, (PyHKIIMOHUPYIOIIeN B pesxkuMe pe-
aAbHOTO BpeMeH!U. B 9ToM pexxume npesocraBaeHne CBA3HBIX pecyp-
COB A0A>KHO He IIPOCTO COOTBETCTBOBATh PUTMY COOBITUII B CHUCTEMeE
YIpaBA€HMS, a IPOMU3BOAUTHCA C PEaKTUBHOCTBIO, IPEBOCXOASAIeN
TeMII BTUX COOBITUIL. DTO 0OCTOSATEABCTBO Hen3OeKHO TpebyeT Ipe-
BEeHTMBHOJ OpTaHM3allul IIPOM3BOACTBA CBA3HBIX PecypcoB BO m30e-
JKaHMe 3ajep>KKM UX MpejocTaBAeHNdA, BeAyIlell K cOOIO CHCTeMBI
ynpasaenus. [IpyHATO cymTaTh, YTO yIPaBAATH MOXKHO, AUIIb yMesl
npeasueTs. Ho ects HeHabAr0AaeMble CyIIHOCTH, T.e. KOTOPBIe Ha ABa

OAMHAKOBBIX BO3AEVCTBUS MOIYyT CpearnpoBaTb A0 HEY3HaBa€MOCTN

ro-pazHomy. CeTh €CTh IMEHHO HeHa0AI0AaeMasl CYITHOCTb.

B naeaapHOM BapuaHTe IpejoCTaBAeHME YCAYT CBA3U A4S CHCTe-
MBI yHIpaBaeHus, PyHKIMOHUPYIOIell B peXX/Me pealbHOrO Bpeme-
HI, JOAXHO OCYIIIeCTBASATHCS MTHOBEHHO, Oe3 BpeMeHHOI 3aJep KKU
Ha peaAu3allMIo Ipolecca MOArOTOBKM TpeOyeMOTro CeTeBOro coeAu-
HeHMs. B HEKOTOPBIX cucreMax ympaBAeHMs C AeTepMMUHUPOBAHHBIM
91CAOM OOBEKTOB YIIPaBAEHUS AAsl DTOTO INPUMEHSeTCs CTpaTerus C
NpeaBapuUTEeABHBIM pacIpeieleHNeM U 3aKpelldeHueM KaHaaAoB CBs-
31 3a TPaHCIOPTHBIMI OOBeKTaMM cUcTeMbl ypasaenus. [Ipu croas
JKECTKOM OpraHM3aly CUCTEMBI CBS3M CUCTeMa yIpaBAEHUS I10AY-
YyaeT KaHaA CBA3M MTHOBEHHO, U IpejOCTaBAEHMEe YCAYT CBI3U 34eCh
SABASETCS TIO CyTH BHeBpeMeHHBIM (Oe3biHeprumoHHBIM). OgHako 9Ta
CTpaTerusi CAMIIKOM pecypcoé€MKa, ysA3BMMa B IL1aHe KUBYJIeCTH U,
10 TIOHATHBIM IIPMYMHAM, He MOXKeT OBITh paclpocTpaHeHa Ha CUC-
TeMbl C II€peMeHHBIM COCTaBOM I OOABIIMM 4YMCAOM OOBEKTOB
yOpaBAeHMsl, OXBaYeHHBIX CEeThIO CBA3M, MPUYEM TaKOM CeThIO, KOTO-
past B 00IIIeM caydae He ABASETCS ITOAHOCBA3HOM. Jaee OyaeT mOKa-
3aHO, YTO IIpM Y4€Te MPUHIIUIIOB IOCTPOEHNs U XapaKTepa COBMeCT-
HOTO (PYHKI[MOHMPOBAHMS CUCTEM yIIpaBAEHNS UM CeTell CBA3Y IpeJ-
CTaBAseTCA BO3MOKHBIM HaXOXAeHUe MHON crpareruyu, obecriedn-
BalOIell HeINpephIBHOE II0AJep>KaHue CUCTeMBI CBSI3UM B a4epPTHOM

cocrosinun (high degree of alert), naade ropopsi, B COCTOSIHUM ~ TOTOB-
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HOCTM K He3aMeAANTeAbHOMY COeJMHEHNIO AI00bIX TPaHCIIOPTHBIX
00BEKTOB CUCTEMBI YIIpaBAEHUs.

Cexkpet, Ha Oa3e KOTOPOTO peaAmn3yeTcsl TEXHOAOTUs caMOaKTya-
AM3alNM CeTH, TAe aKTyaAu3allysl BO3HMKaeT OAHOBPEMEHHO C TeM
AelicTBUEM, depe3 KOTOpoe ceTh ceDsl MposBAseT, 0e3 KaKMX-A10o
000CHOBaHMIT U OOYCA0BAEHHOCTHY, CAMOIIPOM3BOABHO, COBEPIIEHHO
CIIOHTAHHO, HECMOTpsI Ha CBOIO IIPOCTOTY, O4eHb TPYAHO BOCIPUHIU-
MaeTcd. [losToMy pacKpBITHIO ceKpeTa Jajlee MpeAIecTByeT A0BOAb-
HO AAVIHHOE IIOy4YeHUe.

B kaaccrmueckoM CHUCTEMHOM aHaAmU3€e BBIAEASIOT 4YeThlpe TUIIA
MOBeAEHIsT CUCTeMBI: OPOYHOBCKOe — KOTAa KaXKABIVI DA€MeHT CICTe-
MBI BedeT cebsl HellpeAcKa3yeMo, XaOTHMYeCKl; JalllacOBCKOe — Je-
TepMUHUPOBaHHOE IIOBeJeHNe, KOrda, 3Has TeKylllee IIOBeAeHIe Ka-
>KJA0TO D/AeMeHTa, MOXHO OITNCaTh BCe IIPOIILI0e U Bce OyAyImee cuc-
TeMBI (IIPUMep C 3aKpeIlleHleM KaHal0B); MapKOBCKOe — KOTAa IT0Be-
AeHle CUCTeMBI 3aBVICUT OT IIPeABIAYIIEerO COCTOSIHMS, HO He 3aBUCUT
OT IpeATIpeAbIAYIIero, MHade TOBOpsl, MpU (PUKCUPOBAHHOM HACTOsI-
meM Oyaylllee He3aBMCUMO OT IIPOINAOro. Jas MapKOBCKMX ILieIelt
paspaboTaH MOIIHBIN MaTeMaTMYeCcKUil aImapar, HO MIpUMeHeHUe
BTOTO amIapaTta K CeTsAM CBA3M, Ide IPOIeCCH MAYT acCMHXPOHHO U
HacTosIIee He PpUKCUpyeTcs, — HeyMecTHO. ToT caydaili, Korga MMeH-
HO HaAu4yie MOIIHOTO MaTeMaTM4YecKOIo arIapara CBUAEeTeAbCTBYeT
00 OTCYTCTBUMU B PeaZbHOCTU OOBEKTa ero IMPUAOKEHIA.

Ho ectp camoe ca0XHOe TOBeAeHNe — AapBMHOBCKOE, KOTOpPOe
CBSI3aHO C TaK Ha3bIBaeMOJI TMCTEPEe3VICHON ITpeeMcTBeHHOCThIO. Co-
CTOSTHIE CUCTEMBI 3aBVICUT 34€Ch OT IIPEABIAYIIIETO COCTOSHUSA CUCTe-
MBI, HO OT HETO OHO 3aBVICUT MeEHbIIIe, YeM OT 0oJee paHHUX COCTOsI-
HUI (ITpeAIIecTBYIOIMX IIpeAbIAyIieMy). DTO HOBeeHle Ha3bhlBaeTcs
AApBMHOBCKUM, TaK KaK OHO XapaKTepHO AAsl CHCTeM >XUBOTO, U, yIU-
TBIBasl, YTO TEXHOAOTUU IIPUPOABI HAMHOTO IIPEBOCXOAST de/l0oBeue-
CKIe, OHO sABAseTcs HamOoaee dPPeKTUBHEIM M He TpebyeT crrenu-
aABHBIX CPeACTB yIpaBAeHM:. 1104 STOT 4eTBepTEHINI TUII IIOBEAESHIS
MBITAaANCh CO3JaTh BHATHYIO MaTeMaTUYecKyl0 MOJeAb TaKue Mare-
MaTuky, kak Koamoropos [12], Ho 3agaya okaszaaach He IO CUAaM.
MeTtoasl pOpMaAbHOTO ONMMCAHMS IVICTEPE3VICHBIX IIpeoOpasoBaTe-
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Aeli, Kotopble paspusaanuch M.A. KpacHoceaAbcKUM 1 er0 ydeHUKaMU
[13], ocHOBBIBaAMCh Ha Pa3BUTON MMM OIlepaTOPHON TPaKTOBKe DTUX
peobpasoBareeil — IpeAcTaBAeHNN IIpeoOpaszoBaTeleil Kak oIepa-
TOpPOB, OIIpeAeAEHHBIX Ha AOCTaTOYHO OOraThIX (PYHKIIMOHAABHBIX
MPOCTPpaHCTBaX, 3aBUCAIINX OT CBOETO HayaAbHOTO cocTOsAHMA. Ho MBI
paccmarpusaeM (PyHKIMOHMPOBaHMe CUCTeM B peaabHOM MacliTabe
BpeMeHl, a peaAbHOe BpeMs OeCKOHeYHO M, 3Ha4lUT, HayaALbHOTO CO-
CTOAHUA He MMeeT II0 onpeaedeHuio. ITosToMy myTh B 40CTaTOYHO
Goratele (PpyHKIIMOHaABHBIE IIPOCTPAHCTBA, YKazaHHBIN KpacHOocean-
CKUM, AAs Hac He akTyadeH. OpraHmsoBaHHOCTb yOmBaeT OpraHmd-
HOCTB, IPUPOAOIIOJ00HOCTS.

BrpoueM, mpakTmka HOKa3bIBaeT, YTO MareMaTU4ecKUIi, aAro-
PUTMMYECKUI ITOAXOZ K IIOCTPOEHMIO CAOXKHBIX KIOepHeTMYeCKUX
cyucTeM M3ANINHe abcoAIOTM3MpOBaH. SIBAeHMe ImcTepesuca, OOHa-
Py>’KeHHOe B pa3AMYHBIX 001acCTAX ecTeCTBO3HaHU (PU3IKe, MeXaH!-
Ke, O1M0A0THM, XMMUHU), HECMOTpPsI Ha OTCYTCTBUE 34eCh ero CTPOTuX
MoJeAel, HaXOAUT HIMPOKOoe IpaKTHyeckoe NpuMeHeHue. B vactHo-
CTH, IpUCOeAMHeHNe K IIPUPOAHON aKTUBHOCTM OCHOBAHO Ha TaKOM
OCHOBOITO/AAaraolleM IPUHIUIIe AeNCTBM:, KaK IPUMHLINUII pasiede-
HUsT 9PPeKTOoB, peaansalysi KOTOPOro oOecrednBaeTcsl TUCTepesic-
HBIM MeXaHM3MOM. Brlme yKaspiBaaoch, YTO IPOTEKAHMIO ITPOIIeCCOB
B IIPMPOAHBIX CUCTeMaX CBOJICTBEHHO CHayala BO3HIKHOBEHUE M-
Iy AbCcHOTO d(deKTa ¢ BEIeAeHNeM DHEPTUH, 3aTeM, Yepe3 KOPOTKUII
IIPOMEXYTOK BpeMeHU U MHOTJa B APYroM MecTe, ¢ dexTa ¢ morao-
meHueM sHeprun. Ecam mx cymeTs pasjeamnTh, TO MOXHO IlepeHa-
MpaBUTh IIOTOK IPUPOAHONM aKTMBHOCTU B HY>KHOE AAs CHUCTEMBI
pycao. DTa 3ajaya YCIIEIIHO pelllaeTcsa BHeAPeHNeM B CUCTeMy areH-
TOB-TIpeoOpasoBaTeAell IMCTEPE3NCHOIO TUIIA, Pealu3yIOIINX HaKoOII-
AeHyle C HacbllleHMeM. B TemaoBbIx Hacocax 9Ty poOAb BBIIIOAHSET
XAajareHT, B paAMOIPUEMHBIX YCTPONCTBaX — Aunoas I'epiia u T. 4.

B TexHMKe HOBbIE IPOM3BOANTEABHBIE CUABI BBLIBASIOTCS OTHIOAD
He 61arozapsl cO34aHMIO MaTeMaTHUIeCKUX Teopuii 1 MoJeaeri. To >xe
9aekTpuyecTBoO emé B cepednHe XVIII Beka cumrasoch HEKUM TPyA-
HOY/AOBUMBIM (PAIOMAOM, KaKUM ceifdac sABAseTcCsa MHTeaAeKT. Ilocae
OTKPBITIL AeliAeHCKol OaHKM B 1745 rogy 9AeKTpUIecTBO HayIUANChH
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HaKaIlAMBaTh M COXPaH:ATh, a Jalee M TPaHCIOPTUPOBAaTb U3 OAHONM
AeiAeHCKON DaHKM B ApPYTyio. BHmMMaHMe K mporjedype ero TpaHC-
IIOPTUPOBAHMS — HEBUAVIMBIN TOK — IIPMBEAO K OTKPBITUIO CO3/aBae-
MBIX UM BIIO/AHE BU3YaAU3MPYEMBIX U OCSI3aeMBIX MeXaHIIeCKNX -
(exToB, MPUTOAHLIX K IIPOMBIIIAeHHOMY IpuMeHeHuio. Ul xots ¢u-
31yeckas CyIIHOCTh DAeKTpudYecTBa A0 CHX IOp He oIpejeleHa, DTO
He MeIllaeT HaM ero IIPOM3BOAMTD U IITMPOKO MCII0Ab30BaTh. MEI ro-
pa3do yalle, 4eM JyMaeM, IIpUMeEHsSEeM MeTOAbl, He MMeIOoIlue pa-
LIMIOHAABHOTO 0OOCHOBaHM:. V] HaIlel 11eAbI0 SABAJETCs He MOUCK ab-
CTPaKTHOM OODBACHUTEABHON MOJeAM, a HaxoXJeHMe criocoba A4s
aBTOMaTMJIecKol TpaHcpopMaIuy CUCTeMbl cBsa3u. Tpancdpopmariun,
obecrieunBaloIeil HeIIPePHIBHYIO aJalTaluIo CeTU K IIeAsM HaACUC-
TeMbl, Oe3 3aTpaT AOIIOAHUTEABHOTO pecypca, 6e3 BhAaun CO CTOPOHBI
HaACUCTEMBI K CHICTeMe KaKUX-A100 yIIpaBAIOIINIX BO3AEMCTBUIA.

VimeeTcss HeMaa0 ®KCIepUMEHTaABHBIX pe3yAbTaTOB, IIOKa3bl-
BAIOIINIX, YTO pa3AN4YHbIe HeAMHeIHbIe CHCTeMBl, A0IIyCKaloIue Xao-
TUYECKOe II0BeJeHMe, MOTYT OBITh CTabMAM3MpPOBaHBI TapMOHNYeE-
CKIM BHEIITHUM Bo3JelicTByieM. Ho 3amrpock! crucTeMBsl yIIpaBAeHMs K
clCTeMe CBA3M MMeIOT He TapMOHMYEeCKNI, a CIIOHTaHHBIN XapaKTep,
9TO CO34a€T IPeATIOCBIAKM K XaOTUYHOCTY (PYHKIIMOHAABHBIX Xapak-
TePUCTUK CUCTeMBI cBsa3u. Jasee OyleT IToKazaHoO, 9TO OAarojaps Ha-
AMYUIO MHEPTHOCTY B 3aIIpocax CHCTeMBI YIpaBA€HNUA ¥ IPUCYIIel
ClICTeMe CBS3Y CTPYKTYPHON IIAaCTMYHOCTH, CUCTEMa CBI3M MOXKeT
obecriedynTh OIlepeXkalolljee IPOM3BOACTBO M HaKOILAeHMe Hamuboaee
oIy AspHOrO pecypca. V sasee peaocTaBAsSTh cOeAUHEHNs CUCTeMe
yIIpaBAeHMsI IIPaKTIYeCcK MTHOBEHHO, B TeMIIe IpuéMa 3aIllpOCcOB Ha
coeAVHeHNe, 00CAy>XKMBaHIe, IIO CyTU — BHEBPEMEHHOe.

ITonsATHO, YTO MPOAYKTUBHOCTh yIIpaBAEHMs B cucTeMax ¢ Opo-
YHOBCKMM IIOBeJeHMeM, Ije KaKasd-anbo yIOopsA04eHHOCTh OTCYTCT-
ByeT, 6Am3Kka K Hyal0. Jajee OyaeT IIOKazaHO, YTO CHUCTEMe CBS3MU
IpaKkTidecky 0e3 3aTpaT MOXKeT OBITh HaBsI3aHO AapPBUHOBCKOE IIOBe-
AeHne. /103yHT «aHapXWs — MaTh IIOPsAKa» MMeeT B KuOepHeTUKe Co-
MHUTEABHYIO PelyTaljuio, I MBI, YIUTBIBas, YTO CMeHa COCTOSHUS B
clcTeMe C AapBMHOBCKMM IIOBeJeHIeM 3aBUCUT OT IpeAlpesblayliie-
IO COCTOSIHI OOABIIIe, YeM OT IPeAblAYIIIero, BIIpaBe IIOCTaBUTh  BO-
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IIpoC, a KTO «AeAyIIKa 1 6abyIka» ropsaka? VIHTYyUTUBHO MOHSTHO,
9TO IpalpeAkaMi MOpsgKa B CHCTeMaXx C JapBUHOBCKMM IOBeJeHIeM
SIBASIIOTCS CUMOMO3 U MHepUVsl. AHAaAN3 MX AEVICTBUS ITO3BOANT BBI-
SIBUTh OCHOBOIIOAATaIOM NI IIPUHIUTI, HaAeASIOIINI CUCTEMY «KODp-
LUTUBHON CUAOI», TIepeBOAsIIIell TT0OBeJeHIe CUCTEMBI CBA3U U3 Opo-
YHOBCKOTO B J4apBMHOBCKMI (TMcTepe3ucHblin) Tuil. Vinepriym cporicr-
BeHHa CIIOCOOHOCTb K HaKOILA€HMIO, 8 OOAMUTATHBIM MPU3HAKOM CHM-
Omosa sABAsSETCA pa3BUTHE MCIIOAB3YEMOIO pecypca, 4YTO CO34aéT
MPeATIOCBLAKA A5 CTAOMAMBAIIUY XapaKTEPUCTUK CUCTEMEL.

Aaaee mpumepsl, INoATBepXKJaiomue ckazaHHoe. Kak yunma
Hpioton: "[Ipu nsydeHnn Hayk IpuMepsl I01e3Hee IIpasual’.

®axT CymecTBOBaHNS HEAVMHENHBIX CHUCTEM, AOIYCKaIOIIMX Xao-
TI9eCKOe IIOBeJeHIe, XapaKTePUCTUKI KOTOPBIX MOTYT OBITH CTabu-
AVBUpPOBaHbl OTHIOAb HE TapMOHMYECKUM BHEIITHUM BO3AEVICTBUEM,
MPOAEMOHCTPMpPYeM Ha IIpUMepe acCoIMaTUBHOIO 3allOMMHAIOIIIero
ycrpoiictBa (A3Y) — ObICTpOJelicTByIOINIell OydpepHOI K3II-TaMATI
orpaHMYeHHOro oobeMa. B mporecce paGoOTBI BEIYMCANTEABHON CHC-
TeMBI OTAeAbHBIe IIPOTPaMMBI 1AM 0A0KM MHPOPMAIINN 3arpy>KaloT-
Cs1 3 OCHOBHOI (MeJAeHHOI) IaMsTH B KOII-TIaMATb — B IIPUHIAIIe,
9TO MOKeT OBITh IIPOCTO OIepaTMBHAasA MHaMAThL Ha (OHe MaMATU
BHeIIHMX ycTporicTs. Ilpn oOpamjenun K mporpaMme MAH 3a JaHHBI-
MM CHauala IIpOBepseTcsl MX HaAu4dye B KoII-TlaMsaTu. Ecam neoO-
xoAnMasl MHQpoOpMaIus HaXOAUTCS B KBII-TIaMATH, OHa OBICTPO M3-
BAeKaeTcs. DTO KaII-Tionaganue. Ecan neodxoamnmas nHpopManms B
KOII-TIAaMATH OTCYTCTByeT (KBII-IIpOMax), TO OHa BRIOMpaeTcs M3 Oc-
HOBHOII IaM