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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

ISBN 978-5-89609-580-4 ©Tlonos B.M., 2019



Coaep:xanmue

2. Meta¢nsuka IpupoAOIOA00HBIX TEXHOAOT I

AKTYaAbHOCTh M T€HEe3VC IPUPOAOIIOAOOHDIX TEXHOAOTUA. ....... 9

Metaduzmueckuit 6a3nuc IPUPOAOITOA0OHBIX TEXHOAOTUIA...... 15

3. ITpuMeps! IpUMeHeHNSI IPUPOAOIIOA00HBIX METOAOB

TIpupoao11o0400HasI TEXHOAOTVISI CTAOMAMBALII CETENA ............. 28
PedepupopaHyie MpUPOAHON CICTEMbI OMOOPIaHM3ALUIA ........ 41

4. TIpOrHo3 1oCAeACTBUI Pa3BUTUS HPUPOAOIIOAOOHBIX TEXHOAOIUIA ....... 55
BAKIIQUOEIIIE. . ... .veeeevveeeeieeeeeteeeeeaeeeeeeeeeeaeeeeeteeeeeeaseeeeeteseeeseeeeesseeseteeeenseeeens 58



Ilonos B.M. Memacgusuxa npupodonooodnvix mexHoaio2uti

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



Ilonos B.M. Memacgusuxa npupodonooodnvix mexnoaio2uii

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-

5
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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



Ilonos B.M. Memacgusuxa npupodonooodnvix mexHoaio2uti

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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OAMBKMM K IIPUPOAHOI, B Aeasle — IpeBocXoAAmux eé. BriaoTs 40
OeccmepTust.

3aeco xe [3] M.B. KoBaapuyk, kak OB B4OXHOBASACH 11-M Te3n-
com o Qeriepbaxe [5] — «Pnaocodsl AUIIL Pa3ANIHEIM 00pPa3oM 00b-
SICHAAM MUP, HO A€40 3aKAIO4aeTcs B TOM, YTOOBI U3MEHUTH €r0», BhI-
BOAUT HEOOXOAMMOCTD U BO3MOXKHOCTh CO3AaHILS IIPUPOAOTIOA00HBIX
TEXHOAOTUN cAeAyoomumM obpasom: «[lapaaurma passuTus HayKu B
KoHIle XX Beka M3MeHMAach OT M3Y4eHMs TOTO, KaK YCTPOeH MUp, K
TOMY, UTOOBI IleleHallpaBAeHHO U ONTUMAaAbHBIM IIyTEM CaMUM CO3-
AaBaTh KaKie-TO ero DAeMeHTHl. DTOT IIyTh Pa3BUTHUs YETKO oIpee-
AeH — HayKa AOCTUIJAa OIIpeje]eHHOTO YPOBH:, ¥ HOBeNIIne AOCTH-
SKeHIsI HAaHOTeXHOAOTHUI AOAXKHBI I11aBHO ¥ €CTECTBEHHO IIepeTeKaTb
B cepy IPOU3BOACTBA, CO34aBaTh HOBBIE ITPOAYKTH, POPMUPOBATh
HOBBIE PBIHKM M yAyYIIIaTh CTapble». YeCcTHO ToBopsl, yIIOMIUHaHUE O
HOBBIX PBIHKAX ¥ HAHOTeXHOAOTUAX PeXKeT CAyX.

Caeayet ormeTtuts, uto Kosaapuyk M.B., morpy>kasce B MedTHI O
HOBBIX PBIHKAX, B CBOell IIporpaMme CO3JaHMs MIPUPOJ0IO0J00HBIX
TEXHOAOTUII He HaIlléA AOCTOVHOTO MecTa A4s1 ¢puaocodpun. bpats y
HPUPOABI MOXKHO 1 Oe3 puaocopuy, a BOT YIUTHCSA Y HIPUPOABI, He
npuberas K momomy ¢praocopuu, — HEBO3MOXKHO.

Koneuno, sacayra M.B. Kopaabuyka BeAnKa, OHa COCTOUT B TOM,
4TO OH yBHUAeA BTy IpoOaeMy panbile I'persr TyOopr, mpobaemy
paspyIIMTeAbHOTO XapaKTepa COBpPeMeHHBIX TeXHOAOIMil, M Hadal
MCKaTh ITyTH ee pelteHsl.

2. Metadusnka mpupoaonoA00HbIX TEXHOAOTUI
AKTyaabHOCTb IIPUPOAOIOAOOHDIX TEXHOAOTMIA
Mydpocmyv poxdaemcs Oe3 anecmesuu
B anTnuHbBIe BpeMeHa 11eAbI0 HayKy OblAM MYApPOCTh, IIOHMMaHMe
MPUPOAHOIO NOpsAKa M CyIljecTBOBaHNe B TapMOHuHU ¢ HuM. To ecTs B
Te BpeMeHa IIpMcoejyiHeHNe Jel0BeKa K IPUPOAHON aKTMBHOCTH He
UMeAO AAsl IPUPOABl PaspylIMTeAbHBIX MocaedcTsuii. Ilpu mpo-
cMmoTpe yueHus IlaaToHa [6] B mTaaeo®nmcToMoA0rMIecKoM pakypce
A€TKO 3aMeTUTD: ApeBHIe IILITaAMCh OTBETUTh He TOABKO Ha BOIIPOC

«I104eMy?», HO I «3aueM?». A IMeHHO: aHTUYHas 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 MBIIILAEHMEM.
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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 TymOouke». Hepeako mcrmoansyercs emé 0oaee TOHKUIA
NpMéM: B IIaxMaTaX MOXKHO IIOCTaBUTh ITO3UIIMIO, KOTAa ABa KOHS 1
KOpPOAb CTaBAT MaT OAHOMY KOPOAIO, HO K 9TOM IO3UITUI HEBO3MOX-
HO IIPMITH B PealbHOM IapTUM, IIOTOMY YTO HEBO3MOKHO IIPUITU K
DTOII ITO3NIINY, He HapyIlas Ipasual. YacTo 3a MpeAIIOChLAKY JOKasa-
TeAbCTBa OepeTcsl TO, YTO ellle HY>KHO AOKa3aTh, BBICKa3aHHOe, BO3-
MO>KHO, B HECKOABKO IHOII ¢popMe, AOKa3bIBaeMasl MBICAb BBIBOAWMTCS
13 caMoli ceOs M MMOAy4aeTcsl He 40Ka3aTeAbCTBO, a IyCToe XOXKAeHUe
10 KpyTy, HopouHomy KpyTy. [lopoit gaioTcst Takue OTBETHI, KOTOpbIe
IIOIIPOCTY IIepeMeIaloT BOIpoc.

/l1041 HaMBHBI U AOBEPUYMBBI, OOMaHYThCS BCerda paabl, HO, TeM
He MeHee, IIOTUXOHBKY TEpPSIOT Bepy B HayKy. V yke ABVDKeHMe CTO-
POHHUKOB TEOPUM IILAOCKONM 3eMAU HaulHaeT OJep>KMBaTh I100esbl
Ha/, IIpeAcTaBUTeASIMU OPUINMAABHON HayKy, BBIUIPHIBAeT Y HUX CY-
AeOHbIe ITPOITeCCHL.

Oanako Bcé 60ABITYIO C1Ay HaOMpaeT reHepalNsl HE3aBUCUMBIX
uccaejopareseit, He dypaomuxcs pruaocopuu, KOTOPEIM CBOICTBe-
HeH HOBBIIT IT0AXO/ K Hayke U TeXHOJAOTusM. Vccaeaosarean, pabo-
TaloIlYie B paMKaX HOBOTO II0AXOAa, OCHOBBIBAIOT CBOM TeOpeTude-
CKIe TIOCTPOeHNs Ha ITOCTMOAEPHIUCTCKOM (PUA0COPCKOM AUCKypCe.
Auckypce, ¢ HeM30€KHOCTHIO BAEKYIIIEM 3a COOOJ OCHOBHBIE TEMBI:
apXe0J0TUIO 3HaHUS; AEKOHCTPYKIMIO U IIepPeOCMBICAeHIe CYIIecT-
BYIOIIMX Oa30BBIX TEPMMHOB M OIlpejeAeHMUIT; IAIOPaAUCTIIeCcKoe
OTHOIIIeHNe K pa3HooOpasHbM popMaM M3ydaeMbIX apaeHnir. OTpu-
naHue OOABIINX, BCe OOBACHAIOIIMX TEOPUIi, TOCIIOACTBA paIjuo-
HaABHOCTU U PEIIPeCCUBHLIX CTPaTeTUIl akageMIIeckoro AUCKypca.

ITosTOMy 1 B HaIIMX pacCy>KAeHMIX He A0AXHO OBITh MecTa ar-
HOCTHMYeCcKMM MoTusaM. [lopa’keHueckast ITO3NIINA — He HaIll BEIOOP.
Ms1 paccMOTpeAM TOABKO HeTaTMBHBIE IIPEAIIOCHIAKU U TeHAEHIINM,
aKTyaAM3UpPYIOIue co3jaHue IPUpPOAOIIOA00HBIX TeXHOAOTHI, a eCTh
MPeAIIOCBIAKM ¥ IIO3UTHBHOTO XapakTepa. KoHeyHO, HeraTuBHBIE
TeHAEHIIMM UMEIOT BPOKAEHHYIO CIIOCOOHOCTh K CaMOOpraHMU3allNi,
OpraHmM3ansl Ke IMO3UTUBHOIO TpeHaa TpebyeT yuacTus MHTeAAeKTa,
HO OH €CTh He TOABKO y YeA0BeKa, a UMMaHeHTHO MPCYII] IIPUPOJe B
11e10M, U €CTh IIPEeAIIOCBLAKY A5 IIOIPY>KEHIsI B HETO TeXHOIIEHO30B.
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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

15



Ilonos B.M. Memacgusuxa npupodonooodnvix mexHoaio2uti

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 BBITAsAeTh KaK MHOKeCTBO (TI0 YMcAy
CIINII) HOT, PaCIIOAO0KEHHBIX II0 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-

SICh CO3HaHMEM I II0ACO3HaHMeM, HOIU IIpN
ABVIDK€HVIVI BBIIIOAHAIOT (l)yHKI_U/IIO 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 MNPUPOJONOJ00HBIX TeXHOAOTUII, AaeT IO DTOMY II0BOAY
COBeT X CeTOAHSIIHUM co3aTeasm: «lIpeacTapasercs MHe, 9TO 445
Havala AOAKHO pa3rpaHMIUTh BOT KaKle ABe BEIlN: 9YTO eCTh BeYHOe,
He MMeIolllee BOSHMKHOBEHI OBITHE I YTO €CTh BeYHO BO3ZHUKAIOIIIee,
HO HUKOTJa He cyIree». IToxoxe, Hag mpobaemMaMu IpUPOAHON Maii-
eBTUKI IPUAETC HeMaao IOIOTeTh KOTHMUTOAOraM, IPUBAeYeHHBIM
K IIPOEKTY CO34aHIs PUPOAOTIOA00HBIX TEXHOAOTHIA.

B npupoge ner 604pmioro pasHooOpasus. Bee mpupoansie 00b-
eKTHI KaK OyATO «coman ¢ 604BIIOTO KOHBeliepa»: OecuncieHHOe KO-
AM9eCTBO MAEHTUYHBIX APYT APYTy DAeMeHTapHBIX YacTHUIl, aTOMOB, a
TakXe 3B€3J, TalaKTUK U T. 4. C OAHUM M TeM >Ke XapaKTepoM IIOBe-
Aerns1. PasHooOpasue IpUpOAHEIX ABAEHUI — DTO Pe3yAbTaT IIPOsIB-
Z€HIsI KOOIIepaTUBHOTO AeVICTBIA MHOXKeCTBa DeMeHTapHBIX eANHO-
oOpasHbIX mporeccos. To ecTs pasHOOOpasue SBAEHNI — 9TO pa3HO-
obpasne aaHammadTHOrO Tnna. Ho ogHoOOpasme — 5TO TOABKO OAMH
¢axTop ObecrieyeHms1 OAHOTO M3 aCIeKTOB IIPUPOAHBIX 3aKOHOMeEp-
HOCTeI, X MaCcCOBOCTH (CepPUITHOCTH).

CymecTBoBaHMe CTaOMABHBIX HIPUPOAHBIX 3aKOHOMEPHOCTeIl
rao6aspHOTO MacmTaba (HampuMep, IpaBUTalNM) oOecredrBaeTcs
MPUPOAHBEIM PeCcypcoM KOCMOAOTHYecKoro o0néma, mbo Heompeje-
A8HHOCTD IIOTA0IIIAeTCsI TOABKO M3OBITOYHOCTBIO, U BCe YacCTHBIE IIPO-
SIB€HMsI 3aKOHOMEPHOCTY B HEKOTOPOM CMBICA€ SBASIOTCA AOTaLlu-
onubiMu. Tak BhIIIOAHeHNe 3aKOHOB Kemaepa BO3MOXKHO TOABKO B
cucTteMe HeDeCHBIX Ted, TAe OAHO M3 HUX IIPeBOCXOAUT OCTaAbHBIE IO
Macce Ha MHOTO AeCATUYHBIX IOPAAKOB. TakoBa aormcrmka u Apy-
TMX MPUPOJHBIX 3aKOHOMepHOCTel. CYITHOCTD SBASETCS, €CAU sBAe-
HIte cyIiecTBeHHO. PaxT BBIIIe CYy>KASHM, TeHAEHIIV BhIIe aKTa.

IIpupoaHbIM B3aMMOAENICTBIAM (HaIpUMep, TPaBUTAIIOHHBIM)
MpuCyIia U TaKas 0COOeHHOCTDh, KaK IIPO3payHOCTh IO B3aIMOJeICT-
BUIO (BHEBPEMEHHOCTE). BaanMogericTBue AByX Tea 4PYT C APYIOM He
3aBMCUT OT TOTO, B3aMMOAEICTBYIOT OHI MAU HET C TPETbUM TeAOM.
YKazaHHOe CBOJVICTBO «I'PaBUTALIMIOHHOTO» B3alIMOAEICTBIS, KaK He-
AOCTVDKMMBIN 1Aead, MOIYT IO AOCTOMHCTBY OIIEHWUTb CO3JaTeAl
MHQPOPMAIIMOHHBIX CHCTEM.
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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 COAEP>KUT CTOABKO DHEPTUN,
CKOABKO 3J0pOBBHIII MY>KUMHa MOXKeT BhIpaboTaTh e>KejHeBHBIM (Pu-
3MUYECKMM TPyAoM 3a 15 zeT, a crout sTa 60uka Bcero 40 A041apos.
Ho cxkoapko HempmsTHOCTel mpupode 3a 15 AeT MOKeT IpUHeCT!
CBOMM-TO «CO3MAATeAbHBIM TPYyAOM» — IIPOAYKT YMCTO IIPUPOAHON
TeXHOAOTUM — AAHHBIN 340p0BbIN My>kunHa? OlleHnTe, HaCKOABKO eTo
Tpy4 ®KoaormdeH? EMy >xe, B oTamume oT OOYKM C He(ThIO, €mé U
TpEXpa3oBoe INTaHME HY>XXHO, 1 MHOIOe ApPYyToe, Aa’ke KOrja OH He
Tpyautca. lIloAnTnku y>ke 4aBHO MIIYT OTBET Ha BOIIPOC, KakK cAeaaTb
HEOYeBMAHON HeHY>KHOCTb AesTeAbHOCTM OOABIINMHCTBA AI0Ae¥?
Hayka 006 ®TOM yMaadmsaeT, HaBepHOe, IIOTOMY, YTO MOA4YaHUe —
3040T0. YTo xe Kacaercst BocneBaemoii M.B. KosaapuykoM «Mmazo-
MOIITHOV DHepreTMKN (POTOCHHTE3a», TO OH MOT OBl OOpaTUTBCA K
DHEPIeTNKY TEeIANYHOIO XO3sICTBa, Y3HATh TaK AM MaJAOMOIIIHA
9HepreTKa POTOCHHTe3a TeX >Ke OIypIOB, KaK eMy IIpeACTaBAsSeTCs.
VMuaue rosops, mpeacTaBAsAeTCs, YTO IPaBUTh Onocdepy mam cosia-
BaTh HEYTO eIl MoA0OHOe, ITOKa He cTOUT. BOT Beab 40BOABHO A0ATO
nsobperareAn AeTaTeAbHBIX alllapaTOB IIBITAAVCh TYIIO ITOApa’kaTb
IITUIIAM, HO, HU OAVH M3 IITUIIENIOA00HEIX aIlllapaToB He I1oJeTed, a
BOT MOJpa’kaHIe KOCHOI MpUpoge — MOABEM AbIMa BBEPX — CIIOCOD-
CTBOBaJO CO3JaHMIO a®poCTaToB. Ja M a®poIllaHbl BeAyT IeHe3UC OT
ILAaHUPYIOIEero B aTMocdepe ILA0CKOTO IIpeaMeTa.

ITosTOoMy MBI M IIpesaaraeM HOpuAaTh TPUPOAOIOAOOHEIN Xa-
paKTep CyIIecTBYIOIIMM TeXHOIIeHO3aM C CeTeroA00HO opraHm3a-
LMell, y KOTOPBIX KOMMYHMKAaTMBHasl (OpTaHM3allIOHHAs) COCTaB-
AdIOIIasl IIpeBaAnpyeT Haj MaTepuaabHOl cocTaBAAoeii. V Toasko
IIOTOM, OTTaAKUBasICh OT AOCTUTHYTOIO pe3yabTaTa U IT0Ay4E€HHOTO
OIIBITa, TIOMBITAThCS ABUIATLCA Jaabllle, YTOOBI, B, KOHIIE KOHIIOB,
cpaBHAThCA ¢ [Ipupoaoii B 6e3yIpedHOCT A€TICTBIIL.

3. IlpuMepnl NpyMeHeHMsI IPUPOAOINOAOOHBIX METOA0B
IIpupoaonoao6Hast TeXHOAOIS CTaOMAM3AIIN CeTe
Beauxoe macmepcmeo noxoxe na neymerue. Kurarickass MyaApocThb
YunTthiBas ycTaHOBKY, ABUTAThCS K CO34aHUIO MIPUPOA0TIO400HBIX
TeXHO/OTUII C OIOPOI Ha AOCTUKEHNS, MMeoIuecs B cpepe  CcOBpe-
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MEeHHBIX KOMMYHUKAIINIL, MBI, C OIIOpOI Ha MeTapuandeckuii 6asuc,
pedepupyromnii xapakTep IpOsBA€HNS TPUPOAHON aKTUBHOCTY,
IIOIIBITaeMCsl IIPeACTaBUTh BHMMAHUIO 4UTaTeleil IPpUpPOAOIIOA00-
HBIN c11oco®. A MMEHHO, CIIOCcO0 CTabMAM3aI Ny XapaKTepUCTUK CHC-
TeMBI CBA3M, KOTOpas peaamu3yeT OpraHM3aluiO U IIpejocTaBAeHue
YCAYT A4Sl CUCTeMBI YIIpaBAeHus, (PyHKIMOHUPYIOIIeN B pesxkiMe pe-
aAbHOTO BpeMeH!U. B 9ToM pexume InpesocTraBaeHMe CBA3HBIX pecyp-
COB A0A>KHO He IIPOCTO COOTBETCTBOBATh PUTMY COOBITUII B CHUCTEMeE
yIpaBAeHMsI, a IPOU3BOAUTBCA C PeaKTUMBHOCTBIO, IIPEeBOCXOASAIIeN
TeMII BTUX COOBITUIL. DTO 0OCTOSATEABCTBO Hen3OeXKHO TpebyeT Ipe-
BeHTMBHOI OpTaHM3allul IIPOM3BOACTBA CBA3HBIX PecypcoB BO 130e-
JKaHMe 3aJep>XK! UX IpejocTaBAeHNdA, BeAyIlell K cOOI0 CHCTEMBI
yIpaBAeHUsI.

B naeaarHOM BapMaHTe IIpeAoCTaBAE€HME YCAYT CBSA3U AAs CUCTe-
MBI yIIpaBaeHns], QyHKIIMOHUPYIOIeil B peKIMe peaAbHOIO BpeMe-
HI, JO/AXHO OCYIIeCTBAATHCS MIHOBEHHO, Oe3 BpeMeHHOM 3ajep KK
Ha peaAm3aliyIoO IIpoliecca IOATOTOBKU TpeOyeMOro ceTeBOro CoeAM-
HeHMsI. B HeKOTOphIX crucreMax ynpaBAeHUs C AeTepMMUHUPOBaHHBIM
91ICAOM OOBEKTOB yIIpaBAeHM: AAs DTOTO IPUMEeHseTCsl CTpaTers C
npeABapUTEeAbBHBIM paclipedeleHueM U 3aKpellaeHNreM KaHaAOB CBi-
31 3a TPaHCIOPTHBIMU OOBeKTaMM cucTeMbl yrpasaenus. [Ipu croan
SKECTKOM OpraHM3allMy CUCTeMBI CBA3M CUCTeMa YIIpaBAeHUs I0AY-
JaeT KaHaA CBSI3M MTHOBEHHO, M IpejocTaBAeHIe yCAYT CBA3U 34eCh
SABASAETCs IO CyTU BHeBpeMeHHBIM (Oes3biHepumoHHBIM). OaHaKo 9Ta
CTparerusi CAUIIKOM Pecypco€éMKa, yaA3BMMa B Il4aHe KMBYYeCTH U,
IO TIOHATHBIM IIPUYMHAM, He MOXKeT OBITh pacIIpOCTpaHeHa Ha CIC-
TEMBI C II€peMEHHBIM COCTaBOM U OOABIINM YNMCAOM OOBEKTOB
yIIpaBAeHMsI, OXBAaYeHHBIX CEThIO CBSA3M, IIPUMUYEM TaKOM CeThIO, KOTO-
pas B o0IIeM caydae He sABAseTCs IOAHOCBA3HOM. Jajee OyJeT IOKa-
3aHO, YTO IIPU y4Y€Te MPUHIIUIIOB IIOCTPOEHN: U XapaKTepa COBMeCT-
HOTO (PYHKUVOHMPOBAHMS CUCTEM YIIPABAEHWS M CeTell CBIA3U IIped-
CTaBAsIeTCsI BO3MOXXHBIM HaxOXXAeHMe MHON CTpaTeruy, obOecrieun-
BalOILIell HeNpephIBHOE IOJAep>KaHMe CUCTeMBl CBA3U B aA€pTHOM
cocrosinun (high degree of alert), nnaue roBopsi, B COCTOAHNM  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 IaMATH, IIepejaeTcsl B pabOTy 1 OAHOBPEMEHHO 3aHOCUTCS B
KBII-TIaMATh. lloBEIIIIeHMe OBICTPOAEIICTBIS BBHIYMCAUTEABHON CIUC-
TeMBI AOCTUTAETCS B TOM CAydae, KOrda KBII-TIONajaHNsI peaanu3yIoT-
Cs1 HAMHOTO 4allle, 4eM Kamur-lipomaxu. OmnpegeeHne Hanbo.1ee 4acTo
UCII0Ab3yeMo¥ MHpOpMaIMM ITPOM3BOAMUTCI HE aATOPUTMUYECK!U
(°TO HEBO3MOKHO, B cmAy croHTaHHOCTH). CoXpaHeHUe JICIIOAb30-
BaHHOI MH(pOPMaUUM B KOII-IIaMATU IIO3BOASIET «OTOMpaTh» WH-
¢opmanuio, xoTopasl yale BCero mcrHoandyercs. Meros Jokasaa
cBOIO 9P PeKTUBHOCTH MO PAKTY, TaK KaK, HECMOTPsI Ha CIIOHTaHHOCTh
OTJeAbHBIX 3aIIpOCOB, AI00O0J COBOKYITHOCTH 3aIlpOCOB CBOMCTBEHHA
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HeKOTOpasl CepUIHOCTb. /As MCKAIOYEHUs IIeperoAHeHMs KBIII-
IaMsTH — BeIOOpa OTOpachIBaeMoll 3alNCH — JMCIIOAB3YIOTCS pas3HbIe
CTpaTeTuy BBHITeCHEHNsI, HO OHU IIPOCTHI U PeaAu3yIoTCs aATOPUTMIU-
geckyt. PakTMIecK TYT OTKa3blBaeMcsl OT —TpajULUy CAeAOBaHIIA
Tpuaje — OPOIILI0e, HacTosIee, OyAyIliee, — U Cpa3y IepexoAuM K
oIepesKalollell MaTepraaAu3auy cpeAbl, aKTyaAbHOM IPAAYIIEMY.

B xauecTBe cMMOMOHTOB 34€Ch BBICTYIAIOT MHTEAAEKT I10Ab30Ba-
Teaell BBIUMCAUTEABHON CUCTEeMBI UM MeXaHM3M KBIII-ITaMsTu. B saH-
HOM CAyYae MHTeAAEKT, He IpuJarasl Kaknmx-An0o CIelnalbHBIX Ha-
MIpaBAeHHBIX YCUANIA, TIPY COXpaHEeHNN MHepLUN B XapaKTepe U THUIIe
3aIIpOCOB K BBIUMCANUTEABHOIN CUCTeMe, IPOsBAseT ceOsl B cocTaBe U
COAep>KaHMM KBII-TIaMATH, IPOsBAAeT B (popMe, peAeBaHTHON CBOMM
TEKYIIUM yCTaHOBKaM. B pesyabraTe HapalluBaeTcsl He TOABKO pe-
CypC BO3MOXXHOCTEN KBII-TIaMATH — ee IpeajamnTaiius (aKryaansa-
LMST), HO U CaM MHTeAAeKT IOy AN 10Ab30BaTeAell, OCyIeCcTBAIA
DKCIIAHCKIO Ha VMCIOAb3YEeMYIO CpeAy U IIoAydasl CBOU OOHYCHI pa3BU-
THA. A, KaK HaM U3BECTHO, K IPOAYKTUBHOMY B3alIMOAEIVICTBUIO CIIO-
COOHBI TOABKO CHCTEMBI (OpraHM3aIiuy), MMeroIe o0l MHBapU-
aHT. QaKTHYeCcK! MHTEAJAEKT I10Ab30BaTeleil, B pe3yaAbTaTe CBOEIl
DKCIIAHCHY, OPTaHU3YeT B KBII-TIaMsITU CBOM «(puAMal», C KOTOPEIM Y
Hero obImuiI MHBapUaHT, 6e3yCA0BHO, €CTh, I CMMOMOTIIECKOe B3al-
MOJEIICTBYE 34eCh CTAaHOBUTCS (POPMOIL IIPOSBAEHIIS €TO DKCIIaHCUM.

Ha neaasneri ceccun Intel Developer Forum 6p11a mpoaeMoHcT-
pupoOBaHa AeVICTBYIOIIas peaansanyst KpyrHoi mesh-cetu. Ilo cyrn,
BTO cTaHAapTHas OecriposoaHast ceTh 802.11, B A0mIoaHeHNe K crcTeMe
0a30BBIX TOYEK AOCTyIIa CIIOCOOHAsA «A0CTpamMBaTh» ceOsl 3a cUeT IOA-
KAIOYEHHBIX B Hee KAMEHTCKMX YCTPOJICTB — ITePCOHaABHBIX KOMIIBIO-
tepos, KIIK, cotossix Teaedonos. Takum ob6pa3oM, Bce KAMEHTHI B ee
paMKax CTaHOBUAMCH y31aMM CeTVM VM MOTAM IpMHMMAaTh ydacTue B
Ilepejade JaHHBIX, UTO, €CTECTBEHHO, CAeAal0 BCIO CTPYKTypy Oozee
r1OKOI, HaAe>KHOI U IIPOU3BOJUTEABHON 3a CUeT MOSBAEHN AOIOA-
HUTEABHEIX IyTell AAd IMpPOXOXKJeHM:s mHpopMannmu. To ecTs, Korda
BBl JCIIO/Ab3yeTe pecypchl MHTEpHeTa B CBOMX IleAsIX, MHTEpPHET JC-
M0AB3yeT Balllyl peCcypchl B COOCTBEHHBIX 11€A5IX, K B3aIMHOI BBITOAE.
34ech, B paKkTe DKCIAHCUU MHTEPHETa Ha peCypcChl CBOUX IT0Ab30BaTe-
A€, 1eTKO YCMOTPeTh IIMPOKO PacpoCTpaHeHHOe B IIPUpPOJe ABAe-
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HIe cMOMO3a, OOAUTAaTHEIM IIPU3HAKOM KOTOPOTO SBASETCS pa3Bu-
THe UCII0AB3YeMOTO pecypca.

B [14] paccmaTpuBaeTcs Mogeab CUMOMOTHYECKUX OObeAVHEeHUI
CHCTeM eCTeCTBEHHOTO U MCKYCCTBEHHOTO MHTEeAAeKTOB, BKAIOUeHHBIX
B OpraHN30BaHHbIe M OpraHM3yeMble TEXHIYECKNe CpeAbl, B KOTOpOii
MHTeAAeKTyalbHble CUMOMOHTEI SIBASIOTCS ITPOSIBAEHIEM Pa3ANIHbBIX
dopM MeXXcuCTeMHBIX OObeAMHeHMI Ppa3AUMYHON MaTepuaabHON
IIPUPOABI, TAe MpPOsBASETCA aKTMBHas ¢opMma IIpeoOpa3oBaHNI U
CTPYKTypupoBaHus cpeabl. Tam ke, B [14], BBegeHo mnoHaTHE 41/1(1)-
JysHOrO MHTeAleKTa KaK CHHepTeTHMYeCcKOTO B3alIMHOTO OObejlHe-
HIS VICKyCCTBEHHOTO M €CTeCTBEHHOTO MHTEAAEeKTOB B OpraHM30BaH-
HOIl cpede. Beegenme aBropoM mOHATHA AMPPY3HOTO MHTEAJEKTa
IpeAcTaBAseTCsl HaM Hanbo/ee IIEHHBIM pPe3yAbTaTOM, ITOCKOABKY
nporecc AupPysun MHEPIMOHEH, a, 3HAYNUT, KOHCEPBATHUBEH, He Tpe-
OyeT BHellHell MOAJAeP>KKU. Jajsee aBTOp OTMedYaeT, YTO eCTeCTBEH-
HBIN MHTeAAEKT aKTUBeH U M30upareleH IO CBOei MpUpoJe; OH yII-
poIjaeT cpeay AeATeAbHOCTU AO YPOBH:, IHO3BOASIOIIErO ee onepa-
LIMOHAAU3UPOBaTh U T€M CaMbIM aKTMBHO IpeoOpa3oBhIBATh B HYX-
HOM HalnpasaeHun. Ilpoiie, yem aBTOp, TOBOPS, — MHTEAAEKT UHAYK-
TUBEH I, CAeJ0BaTeAbHO, DKCIIAHCHBEH II0 CBOEeN MPUPOJe, KaK DAeK-
TpudecTBO. MaTeMaTUKM MOTYT ITOIBITaTLCA CO34aTh YpaBHEHIIT DKC-
IMaHCUM MHTeA/AeKTa 110 aHaAOTUH ¢ ypaBHeHUsAMHU MakcBeaaa.

Kak npumMep — nmoaxog k 61aroycTpoicTBy aHTAMIICKOTO ITapKa.
AHrAMyaHe He IMPOKAAABIBAIOT AOPOXKKM B HOBBIX ITapKax, IOKa IO
rasoHaM He IIOXOAJAT A10AN. IToToMy 4TO 21041 BCE paBHO XOAUTH OY-
AyT TaM, IJe yAO0OHel BCero, caMbIM ONTMMAaJABHBIM IIO MX pasyMe-
HMIO MapHipyTaM. B pesyabrate 40poXXKM He TOABKO XpaHAT CAeAbI
OTA€/BHBIX IIyTHUKOB 1 MHPOPMAaLNIO 00 VX TUIINYHBIX IIepeaBIIKe-
HUSIX, HO HeCyT 1 MHGPOPMAIIUIO O XapaKTepe UX MHTeAAeKTyaAbHbIX
pelteHnit o nepeAsrokeHuio. [Ipuaém »ta mHPOpManMs, Kak Ipo-
sIBZ€HMe OOIIeTO MHBapMaHTa, COAEP>XKUT B cebe M MHCTPYKIIUIO I1I0 eé
HNpUMeHEeHNIO A4 CAeAyIONIUX IyTHUKOB. DAeMeHTapHasl KuOepHe-
TUYecKasi MBICAD, YAap TOIIOpa YIPaBAsSeTCs IpeABIAYIel 3aceUKOIi.
B pesyarprtaTe sKCITaHCHM MHTeAAeKTa IyTHNUKOB, B ICXOAHO HIYEM He
00yCAOBAEHHOI CyOCTaHLINMM Ta3OHOB, oOpasyercs ¢puanas UHTeA-

35



Ilonos B.M. Memacgusuxa npupodonooodnvix mexHoaio2uti

AeKTa IyTHUKOB B (popMe CTPYKTYP aKTyaAbHBIX A4S AeVCTBMs, IIpe-
Bpaliaioniuecs B AeMCTBYIOIINe CTPYKTYPLI IIPU IOABAEHUM Ha HIUX
ouepeJHBIX IIyTHIKOB.

Slpkuit mpuMep IpUMeHEeHMs] TeXHUKM AAd DKCIaHCUM MHTeA-
aexta npusegen Pugapaom Bpoyau. «Teaexka Ha Koaecax co CIu-
IlaMJ CAY>KUT He TOABKO AAs IIepeBO3KU 3epHa MAM APYIUX I'PY30B;
9Ta TeAeXKKa «IIepPeBO3UT» UALIO «TeAeXXKM Ha KOJAecax co CIMUIaMI»
— M3 OAHOTO CO3HaHM: B APyTroe». 34ech, IOCPeJCTBOM MHAYKIINI VH-
TeAAeKTa, «1Aesl oBAajeBaeT MaccaMu». B [15] gokasaHo, uTo IipakTu-
JecKy Bce 3HaHWS YeA0BeK I10AydaeT U3 KOAAeKTMBHOTO CO3HaHNs.

B 6moaorum npuHATO CYUTATh, YTO OPraHMU3MBI CaMI OpPTaHU3Y-
I0T ce0s1, — HO MICTOYHNMKOM OpPTaHM3alli, BOIIPEKU TOMY, UTO yTBep-
JKJaeT CHHepreTuka, OTTaAKMBAIONAsACA OT HepaBHOBECHOM TepMo-
AVHaMMKH, BBICTyIIaeT He XaoC, a MHTeAAeKT. To ecTs, BOIpeku o0-
IIeNIPM3HAHHBIM IIpesy0esXAeHNsM, KoppeKTHee OyJeT cKasaTh, UTO
He pacTeHMe OpraHmusyer ce0s, a MHTEAAEKT, OCYIIeCTBAAS DKCIIaH-
cuio, oOpeMeHseT (OceHseT) coOOI BemecTso. B pesyaprare »TOI
SKCIIAaHCUM OH HposiBAseT (OOHapy>K1BaeT, MaHU(ecTUpyeT) ceOs B
CTpyKTypax pacreHns. VIHTteaaekt, AupPpyHANPY:, HapaliusaeT 0asy
IIpeACKa3yeMOCTH, «IIOPTUT CTAaTUCTUKY» U, TEM CaMBIM, peaAu3yeT
CyIIleCTBOBaHIe OpTaHM3Ma.

Takoe 11oa0xeHHe Bellleli, O4eBUAHO, He IIpedycMoTpeHo B 10-11
TeopeMe llleHHOHa, YTO BIIO/AHE €CTECTBEHHO: OHa OTHOCHUTCA K 3a-
KPBITBIM CHCTeMaM, Tde HersHTpormsl orcyrcrsyeT. lllenHon He pac-
CMaTpMBaA M3MEHEHUs CpeAbl paclpOCTpaHEeHIs II0 Mepe IIPOXOXK-
AeHNs CMTHAJAa, CYMTas, YTO CUTHAA He OCTaBAsJeT CAeAOB, U He y4u-
TBIBasl TO, YTO MX HAKOILAEHMIO MOXKeT COOTBEeTCTBOBATh IVCTEpe3lcC-
HbII XapakTep. To ecTh OH He MccaegoBaa Nepejady MHPOPMaLIUH B
OTKPBITHIX CHCTeMaX, B KOTOPBIX IMEET MeCTO TpaHcpopMaIis Bellle-
ctBa. KcraTty, ¢ TOUKM 3peHns1 CBA31MCTa IEHHOHOBCKOTO ITPU3HIBa, 110
OTHOIIIeHMIO K MH(POPMAIIMOHHOMY COAeP>KaHMIO KMBOTO OpraHM3Ma
BHOCHMBIe B HeTO BelllecTsa (INIlla 1 T.4.) HecyT He  MHQpOpMaIUIO, a
«1rym». TeM He MeHee, X HET'DHTPOINS MCIIOAB3YeTCA AAsl IIOAAep-
SKaHVST MAU AaXKe AAs1 yBeAWdeHNsT MH(POPMaIMIOHHOTO COAep KaHIs
CHICTEMBI.
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Ho nHam mpeacTaBAasieTcs], 9TO A€AUTh MHTEAAKT — Ha MHTeAAeKT
©CTeCTBeHHBII 1 MCKYCCTBEHHBINI — HeIpaBOMEPHO — DTO 'Cy>KeHue
ropusoHTa noHATHi'. CTeM >Xe OCHOBaHMEM MOXHO Obl10 OB
A€ANUTH DAEKTPUIECKNII TOK Ha €CTECTBEHHBIV 1 MCKYCCTBEHHBIN, HO
TOK €CTh TOK, HeT cMbIcAa ero gudepennuposats. VM ecan  mcxoautp
U3 TIPeAINIOAOXKEeHNUs O IIAaHEeTapHOM MacIiTabe  MHTeAA€KTa, He
Myudas cebs BOIIpOCOM, —4YTO DTO TaKOe, TO HYKHO WATM IIO paHee
VCIIBITAHHOMY IIYTU VH>XEHEepPOB-DAEKTPUKOB: a IMEHHO, YIUTHCS €T0
HaKaIlAMBaTh, PacIpOCTPaH:ITh, ¥, HaKOHEIl, — UCIIOAb30BaTh €TI0 B
IpUpPOAOTIOA0OHBIX TexHOAOTHAX. Kak 1 obpalreHne ¢ geHbraMu Ha
YpOBHe aAANTUBHBIX OIlepaIlNii — Hy>XKHO YMeTh UX HaKaIlAMBaTh, a
IIOTOM MAM TPaHCPOPMUPOBATh UX B TOBapHl (4€HBIM — DTO TOBap B
ce0e), 1AM BKAaABIBaTh UX B Aela, — KOMOMHMpOBaHUE B pacyeTe Ha
npu6srab. Ho »T0, Kak ropopua Huiilite — «yes0Beueckoe, CAMIIIKOM
Je/0BeuecKkoe» — JaleKko He TmpupogornogodHoe. A ®PC cosgaza
[0 HACTOAIIeMy IPUPOAOINOAOOHYIO TEXHOAOTMIO MaHMUITY SN
A€HbTaMU, BBEAS CBOIl apceHaA AOIOAHUTEABHO K aAAUTUBHBIM
omepansM, orepanuy MYyABTUILAVKATUBHbIE, MOHOIIOANM3MpOBala
cozganue nx. Ho, mo rambyprckoMy c4éTy —TyT HUUYETO CakpaAbHOIO,
SIBHBIN I11aruaT — >Ka/AKoe 1oo0ue «TyMO0uku PabrHOBIYa».

Aas pasBUTUA UAeM HAKOIAEHUs M BKCIAaHCUMU UHTeAAeKTa
PaccMOTPUM BapMaHT €€ YTUAUTAaPHOTO IIPUMEHEHN K CEeTSIM CBA3N.

BrinoaHeHNe mponeAyp HPUHATUSA M UCIOAHEHUs peIleHUil C
PeaKTMBHOCTBIO, COTIOCTAaBMMOTI C TEMIIOM CMEHEI COOBITUI B OOBEKTe
yIIpaBAeHN:], He sBASETCA eAVHCTBEHHBIM TpeOoBaHIEM K CUCTEME,
pyHKUMOHMPYIOIIEN B peKMMe pealabHOTo BpeMeHn. He meHee Bak-
HBIM (PaKTOPOM SIBASIETCA COXpaHEeHMe DTOTO YPOBHS PeaKTMBHOCTHU
Ha HeoIlpeJeA€HHO AANTEAbHOM MHTepBaJe BpeMeHH, IIOCKOALKY pe-
aapHOe BpeMsl OecKoHeyHO. To ecTs, B IaaHe I0A00Us IpUpPOAe BO3-
HIKaeT HeoOXOAVMOCTb peIleHNs «IIpo0aeMbl GeccMepTus», KOTO-
pas B IpUpOJe pellleHa NPUMEHNTEALHO K IOIyASIIMAM, a He K OT-
AeABbHBIM 0co0sM. OOpaTuM BHUMaHMe, MNOMYASIILINY, B cCMMOMO3e C
BHEIITHell Cpejoll, «IIPUCIIOCOOMUANCh K CMepPTH» 3a CYET pPasHBIX
¢opM M3OBITOYHOCTH, VICXOAHO MPUCYINVX MOIYASIIUN, U B Pe3yAb-
TaTe TaKOro MpucrocodaeHus obpean M3OBITOYHOCTL B popme Oec-
cMepTist, MaHngecTupyioiero ceds B sipaeHnn spoaonun. Crucremy
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CBSI3M B OIIpeAeAEHHOM acIleKTe MOXKHO paccMaTpUBaTh KakK IIOIyAs-
IIMIO CEeTeBBIX CTPYKTYpP, M IOBTOMY IIPeACTaBAseTCs pealbHBIM
HpPeAAO0XKUTh OPTaHM3MUYECKYIO (IIpUPOAOIIOAOOHYIO) KOHIIEIIIUIO
(PYHKUMOHMPOBAHNSA CETH, IPUBOAAIIYIO €€ K HeollpeAeA€HHO AAU-
TeApHOMY (PYHKIIMOHUPOBAHUIO B PeEXNMe, OIllepeXKalOIleM PesKIM
peaabHOro BpeMeH! CUCTEMBI YIIpaBAeHIL.

ITock0ABKY MHEPIIMOHHOCTD IIPOSBASETCSI Ha BCEX YPOBHAX pe-
aABHOCTH, TO OAarogapsi ®TOMY OOCTOSTEABCTBY A€TKO OPTaHU30BaTh
paboTy ceTn Tak, YTOOBI pecypc Hanbo.1ee BOCTPeOOBAHHBIX COelHe-
HIIL B CETY KOHIIEHTPUPOBAACs B Hy>KHOe BpeMs B Hy>KHOM MecTe. 1
Takasl HellpephIBHasA «HOPMaAU3allls» CEeTeBOr0 pecypca — caMOak-
TyaAusanus ceTV — MOXKeT OBITh OCyIllecTBAeHa Oe3 3aTpar, I1ocpes-
CTBOM CMHTe3a 0Oe3 aHaAmM3a, KaK OBl 110 MHepLMH, HO B cMMOuo3e C
cucremol yrpasaenns. OneHnTe, A48 JOCTVKEHNS Oe3bIHepLIVIOHHO-
CTU MBI MCIIOAb3YeM MHEPILIVIOHHOCTb.

CeTu cBs31, KaK U AIOObIe CETHU, COCTOST U3 Y310B U COEAVHSIO-
VX MX AMHNI, a KOHKPETHO — M3 Y3A0BBIX CTaHIUI (¢ PYHKIVAMU
KOMMYTAaIlM) ¥ MHOTOKaHa/AbHBIX AVHUI CBA3M, COEAMHAIOMIMX DT
craanuu. K y310BpIM cTaHIMAM yepes obopyaoBaHUe AocTyna abo-
HEHTCKMMU AVHVAMU IOAKAIOUeHbI TepMMHAABI IIOTpebuTeaeil ycAyT
ceasu. CeTp B oO1IeM caydae He SIBASETCS IIOAHO CBS3HOI, HO A100071
y3ea ceTM MOXKHO COeAVHUTDH C AI0OBIM APYTMM y340M TON K€ CeTu
TPaH3UTOM 4epe3 ApPyIVe Y3Abl DTOI >Ke CeTU COCTaBHBIM KaHal0M
CBs131, 0Opa3yeMbIM M3 IIPOCTHIX KaHAaA0B CBA3M C IIOMOIIBIO CPeACTB
KoMMyTanuu craHiuii. IIpocroit (HecocTaBHOIT) KaHaA IIpeACTaBAsSeT
coboif 4acTh IIPOIIYCKHOI CIIOCOOHOCTM AMHMM CBA3M, HAIIPSMYIO
coeAMHsIONIEN ABa y3aa. CeTeBble CTaHIINMM, MMeIONINe OOIINIT KaHaA
CUTHaAM3allNy, IIPU OpTaHU3al[Uy COeAVIHEHNII OIIepUPYIOT He TOAb-
KO IIPOCTBIMU KaHalaMU, HO 1 y>Ke MMEIOIIUMIICS MX COeAVHEeHVIMIA.
Ecam mpeacraBuTh 9TO PeKypCUBHO: 4eTadb AAsl IIOCTPOEHMS COeAM-
HeHIsA — 5To 1) IpoCTOii KaHal, a Takke 2) geTadb AAsd IOCTPOEHIs
coeAVHeHNsI, K KOTOPOII ITI0AKAIOUEH ITPOCTOM KaHad.

CosaaHHbIe cOeAMTHEHNsI He cAeAyeT paspylIaTh IIOC1e OCBOOOX-
AEHMs, a 1O aHaJAOTMU C MEeXaHM3MOM KBII-ITaMATH IIpejJaraeTcs
COXpPaHATh A5 IOBTOPHOTO UCIIOAb30BaHMA AO TeX IIOp, IOKa He IIO-
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HaA00ATCA OAMHOYHBIE TPAH3UTHBIE YJacTKM STMUX COCTaBHBIX KaHa-
A0B (1AM COBOKYITHOCTH, COCTOSIINE M3 YK€ COeAMHEHHBIX OAVHOY-
HBIX YYacCTKOB) 4451 00pa3oBaHMsI HOBBIX COCTaBHBEIX KaHAa/A0B — COeA-
HEHNIT A4S YA0BAETBOPEHIISI HOBBIX IIPEAIIOUTEHNI ITOTpeduTeAeit.

B nopsigke coba104eHMsI IPUHIINIIA 4aPBIHOBCKOTO OTOOpa, Ipu
AepuIuTe IPOCTHIX KaHaA0B, HY>KHBIX 445 0O0pasoBaHMs HOBOTO CO-
eAVHEeHIs], paspyILIeHNIO cAedyeT IojBeprarh IIocAejHIe IO BpeMe-
HM oOpas3oBaHMs CcOejMHEeHNUs, MO0 IpU BLICOKOV CEpMITHOCTU BCe
HOBaIlNM, BAEKYIIVe peopraHn3anunio, NAyT OT MapIMHAABHBIX IIOAb-
30BaTeJell, a MeMHCTPUM DKCILAyaTHpPyeT OpraHM30BaHHLIE PeCcypChl.
B pesyabrare Taxoit crpaTermm 3a CY€T OOABIIEN MHEPIIVOHHOCTU
(aKTMBHOCTHM) IIPEAIIOYTEHMII TeX MAV MHBIX I10/Ab3OBaTelell (TpaHc-
IIOPTHBIX OOBEKTOB) BO3HUKAeT (PUABTPYIOIINI (BBIPE3alOINii)
«MeAAeHHBII» IpOoLiecC KOHIIEHTPAIUN IIPOITYCKHOI CITIOCOOHOCTH Ha
Hanbosee BOCTpeOOBAHHBIX HaIlpaBAEHIIX CBsA3M, oDeclieunBaeT-
Cs1 HaKOILAeHMe pecypca CeTeBBIX COeAMHEeHMI MeXXAy Hamubosee ax-
TUBHBIMM TPaHCIIOPTHBIMU OOBeKTaMM 4451 pabOTHI B Hamboaee BOC-
TpeOOBaHHBIX HaIlpaBAE€HMAX CBA3U. /aHHBIN «BBIPE3aIOLINII IIPO-
Ilecc» AeMCTByeT KaK OIlepaTop IMCTepPe3MCHOIO THUIla U MMeeT KOH-
CepBaTMBHBIN XapakTep, He TpeOys A4s CBOell peaamsallny KaKoro-
ando pecypca. OgHaKO pe3yabTaT €0 AeVCTBUS MMeeT IIpeAMETHO-
Pusnueckyio crenn@uky, MmOCKOAbKY, HECMOTpsI Ha CBOIO MeAJeH-
HOCTB, OH CIIOCOOeH Ha oIepe’kalolliee IIpUBeJeHIe CTPYKTypHI ceTu
CBA3U B aKTyaAbHOe (aAepTHOe) AAs1 CUCTeMBI YIIpaBAeHMs COCTOSTHIE.
OrMmeTuM: geaaeT OH 9TO HeNpPephIBHO, ITIOCKOABKY aKTyaAbHOCTD 13-
MEeHYNBa, U HMKaKas KOMOMHaIMsA CTPYKTYp CeTM He MOKeT OBbITh
oOBbsIBA€Ha 3apaHee OKOHYATeABHO akTyaabHOI. Ilpm peskoil Bapua-
LMM TIpeAIIOYTeHN I IoTpednuTesell B KOMMYTaIlMOHHOM IIpOCTpaH-
CTBe CeTy HeaKTyaabHble CTPYKTYpPHI (COeAMHEHMs) aBTOMaTU4eCcK!
MCYe3al0T, a aKTyaabHble — IIOPOKAAIOTCs, KaK IIPOMCXOAUT B IIPUPO-
Ae TIpU AeVICTBUM AapBMHOBCKOTO «eCTeCTBEHHOTo oTOopa». llpnm
ITOAHOI Ke CTaOMABHOCTYU aKTyaAU3MpPOBaThCsI He aKTyaAbHO.

Bosee 1eHHBIM 445 KOHKPETHOTO TEXHOAOTMYECKOIO BOILAOIIe-
HIs SBASETCS IIOHMMaHMe TOro, 4TO (paKTUIecKM 34ech IPOVICXOAUT
9KCIAaHCKUA (TpaHCAALNA) MHTeAJAeKTa I0Ab30BaTeAs Ha CTPYKTYpbI
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cetu. To ecTh caMblif IJeHHBI ITPOAYKT — MHTEAAEKT I10Ab30BaTeas,
KOTOPBLIN MOCTyIIaeT B CeTh B pesyabTaTe e€é cUMOMOTUYECKOTO B3am-
MOJEICTBISI C IOTPeOUTeAsIMU yCAYT, He «BbLAeTaeT B TPyOy» mocae
pasoBoro ucnoansosanuss. OH 34ech HakarAMBaeTcsl (Hacaeayercs,
BOILAOIIAeTCsA) B CTPYKTypax CeTH, Hapaliupas MHTeAAeKT CeTU A0
YPOBHsI MHTeAAeKTa IOoTpeOuTeAel, B aclieKTe TOTOBHOCTU K HeMe-
AEHHOMY IIPeA0CTaBAeHMIO 3alIpalllBa@MBbIX YCAYT.

AelicTBMe BTOTO IIPUPOAOTIOA0OHOTO MpOIiecca MOXOXe He TOAb-
KO Ha AeATeAbHOCTDh «HEeBUAMMOI, HO IIycTpoii pyku» Agama Cmura,
HaBOAsIIEel IOPsIAOK Ha PBIHKE, HaIllpaBAssl AI04ell U Pecypchl TyAa,
TAe ecTh I1AaTeXeCIIOCOOHBIN CIIPOC, HO U Ha JesHUe (PaHTOMHOI
pPyKu, paspemamomein JA3€HCKUI KaOH «XAOIOK OJHOM PYyKO».
OTtMmeTuM 34ech peskoe IpeBaAMpOBaHUE CHMHTe3a Haj aHaAU3OM.
MexaHnaM 9TOTO mpolecca IMMeeT KOppeasnuio C IIOHATHEM
«TeAe0AO0THYECKIe MeXaHM3MBI» M3  CHCTEMHOIO aHaAu3a,
XapakTepu3yIOIIMM  MeXaHU3M 4Yepe3 UCIIOAb3OBaHMe ITOHATIS
«IIUKAMYecKasl ITPUIMHHOCTb», HaDAIOAaeMOTO B CUCTeMe, T4e HOBbIe
dopMBl  ITOBedeHMA  IIOCPEACTBOM — «OOpaTHOM  CBA3M»  HAaXO
AATCS TI04, BAVSTHIEM IIPeKHIUX POpM.

VI MBI MOXeM KOHCTaTUPOBATh, UTO IIPeACTaBACHHbI METO/, A
cTabMAM3anMy XapaKTePUCTUK CUCTEMBI CBA3M MMeeT BCe CYIIecT-
BeHHBble IIPU3HAKM IIPUPOAOIIOAOOHON TEXHOAOTMH, IIpeXKJe BCero,
IIOTOMY, 4TO 34eCh HeoOXoAmMas1 TpaHcpopMaIst IPOU3BOANTC Oe3
IIpUBA€UYEHNs] KaKOro-Au00 MH(POPMAaLMIOHHOTO UAU DHEPreTYecKo-
ro pecypca. HemaaoBaxHO, 4TO 4451 HOAYYeHUS CTOAD CYIIeCTBEHHO-
ro ¢ deKra CymIecTByIOIINe IPUHIUIILL ¥ METOAbl peaaAu3alluy ce-
Tell CBA3M He II0JJeXKaT KOpeHHOMY HepecMoTpy. CoxpaHeHIe paHee
UCTIO0AB30BAaHHLIX COeAMHEHNI CHUMaeT allpMOPHYIO HeoIpejeleH-
HOCTb, OOecIieunBaeT HeIlpephIBHOE JelCTBMe MeXaHM3Ma ollepe-
Kalolel aganTaluy ceTeBBIX CTPYKTYP K BapualusaM B TeMaTUKe U
MHTEHCUBHOCTHU I101b30BaTeAbCKMX 3aIIPOCOB.

IIpeacraBasgeTcs, 4TO AaHHBIN II0AXOJ MOXKET HaiTH IIpuMeHe-
HIUe U B 004aCTU IIPOEKTUPOBaHMs YCTPONCTB C IIPUCTaBKOM «HAHO»,
10O IpUCTaBKa «HAHO» — He IIPOCTasl XapaKTepUCTHKa MPOTIXKeHHO-
CTH, OTpaXkaloIlas 4YMICTO TeoMeTpudecKue I1apaMeTphl OOLEeKTOB.
Ona orpaxaeT ¢akT IPOsIBAEHIS Ha HAHOYPOBHE KaueCTBeHHO HOBBIX
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VHBIX OPTaHM3aIlMOHHO-(YHKIVOHAABHBIX CHICTEMHBIX CBOJICTB MaTe-
p1aioB, IPOIECCOB M ABAEHMII, M SICHO, YTO 34eCh JCIIOAb30BaHUeE
AAHHOTO I104X0J4a, IIPY HEBO3MOXKHOCTM SIBHOTO BHEIITHEIO yIIpaBAe-
HIISI, — YMECTHO.

Wsa0XKeHHOe HaMU BBIIIE Ae€MOHCTPUPYET, YTO B IIPUPOAOIIO-
AODHBIX TEXHOAOIVISIX Hambo.Jee IepCIeKTUBHBIMI IMPeACTaBASIIOTCS
Te MeTOAbl, KOTOpble OCHOBaHBI Ha MeTOJaX CUHePIeTHKY, 6asupyio-
IIuXcsA He Ha MapaMeTpu3aluy CICTeM, a Ha paboTe ¢ ¢pakTopaMu U
MpU3HaKaMI.

To, uTo Ha IMpoM3BeAEHUAX IPUPOABI HET U CAeAOB 3HaKa UAN
3HaMeHI:I IT0A00HOTO IO CMEICAY 3HauKy ©, He caeAyeT BOCIPUHIU-
MarTh KaK pas3pellleHle Ha I11aruat, 9TO MOXKeT CBUAETeAbCTBOBaTh 00
YBEPEHHOCTU IIPUPOABI B CBOEN IPMHUNMIINAABHOV HETIOBTOPVMOCTI.
B mpunnume HampaBAeHHOCTh NPUPOAONOJOOHBIX TEXHOAOTMII B
KOMMYHUKATUBHYIO cepy BIIOAHE YKAaABIBAIOTCA B IIpeJCTaBAeHIII
O IIIeCTOM TeXHOAOTM4IecKoM yKaage. Popmyaa puaocopun TeXHOAO-
TMYEeCKOTO yKAada — T0 0000MmEHHas popMa ITOHMMAaHMSI CYIIHOCTHU
DTalla Pa3BUTUA YeA0BEYeCTBa, BRIpakaeT KAI04eBble (aKTOPHI (OCOo-
OeHHOCTM) COOTBETCTBYIOIEIO yKAaja. A MOAXO4 K IIIeCTOMY TEeXHO-
AOTMYECKOMY YKAaAy 3HaMeHYeTCs IIepexoloM oT (popMyAbl "HayKa
U TeXHMKa', ompegeasslreil GpuA0coPUIO MPeAbIAYIIUX YKAAAO0B, K
HOBOII (popMy/e "HayKa, CeTeBble TEXHOJAOTUM ¥ CUCTEMBI', OTpa-
KaIOIell IlepCreKTUBHbIe (pyHAaMeHTaAbHBIE AV M  TEeHAEHIIUNU
HaCTyIaloIlero ykaaa.

Pedepuposanne mpmpoAHOi CHCTeMBbI 01100 pTaHM3aIi
Mo6as passumas mexHoA02Us HeOMAUNUMA 0 Mazuu. Aptyp Kaapk

Haanune B cocraBe mpyupoa0no400HBIX TEXHOAOTUI KOMITOHEH-
TBl «OMO» aKTyaAU3MpyeT YTOUHEHMs IIOHATU «CUCTeMa», TaK Kak
Omoaorudeckme OOBEKTHI IPeACTaBASIOTCA OpraHM3alsAMM 3HAYN-
TeABHO 00Jee CAOKHBIMU, YeM AI00ble KOMMYHIKAaIIOHHEIe ceTn. V1
CHICTEMHBIV ITOAXO0Z K MX aHaAU3Y TpeOyeT CBOero pa3BUTHS.

AAs TIOHATUA «CHUCTeMa» CyIIecTByeT MHOXKeCTBO OIlpejeleHuii
U TPaKTOBOK, HO MIMEHHO X KOAMYeCTBeHHas! MHOKeCTBeHHOCTDb CBU-
AETeAbCTBYeT 00 UX AeCKPUIITUBHOM XapakTepe I OTCYTCTBMM B HUX
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KOHCTPYKTMBHOCTI. Tax>ke pacnabBdaTo, B Hay4IHON AuUTepaType
TOAKYIOTCSI TIOHATUSI «OpTaHU3alMs» U «CTpyKTypa». Heyansureas-
HO, 4TO 9T IOHATKS 3a4acTylO IyTaioT APYT ¢ ApyroM. UyBscTByeTcs
OTCYTCTBIE KaKOTO-TO CMBICA0OBOTO (puabTpa, 001ee OOIIero MOHATHS,
Jepe3 MpU3My KOTOPOTO OHU AOAXKHBI paccMaTpuBarbes. Konrerr,
0003HaUYaeMBIll CA0BOM «CHCTEMa», IIPeACTaBAsSeTCsI TyT KaK He4To
aMopdHOe 1 HeollpeleA€HHOe, I KaXKAas HayKa IpUJaeT S5TOMY IIO-
HATUIO CBOM «pervoOHaAbHBIN» CMBICA. B Hayke IO peaapHOCTM M-
HUMYM CA0B, 3aTO Ty4a BCIKMX aDCTPaKTHBIX ITpeAcTaBAeHUIA.

B maremaTuxe [16] (1 He TOABKO B Hell) HOHATNSA BBOASATCS ABYyMsI
NPUHINIINAABHO PasHBIMU OyTAMU. IlepBbIli IIyTh OCHOBAH Ha MC-
I0Ab30BaHUM HPSIMOTO (KOHCTPYKTMBHOIO) OIlpejeAeHus — SIBHOTO
IIOCTPOEHNSI COOTBETCTBYIOIIEr0 OOBbeKTa, BTOPOM — Ha MCIO/Ab30Ba-
HUM KOCBEHHBIX (4€CKPUITUBHBIX) OIpejeAeHN i, 3a4ai0IX TOT UAU
MHOV OOBEKT IlepedncAeHneM TpeOyeMbix cBoiicTB. IIoHATHO, 4TO
AeCKPUITUBHBIX OIIpejeleHUII 0O/bllle, YeM KOHCTPYKTUBHBIX. Ha-
XOXXJeHle KOHCTPYKTUBHOTO OIlpeAeAeHNsl TOTO MAY MHOTO OOBbeKTa,
paHee 3a4aHHOTO A@CKPUIITUBHO, ITOIyTHO AA€T U 40Ka3aTeAbCTBO €r0
CYIIeCTBOBAHNA, a AECKPUIITUBHBIE OIIpeAeAeHNsI MOTYT OIMChIBATD I
OeccMbBICA€HHBIE MAU HecyllecTBylomue o0bekTsl. Hampumep, ects
AeCKpPUINTUBHBIE OIIpejeleHNs] BeYHOTO ABurareas M puaocodpcKkoro
KaMH:I, HO X KOHCTPYKTUBHOe OIlpejeAeHNe OTCyTCTBYeT.

Oanako, HapsAy ¢ OCHOBHOJI 3ajauell IIpeoOpa3oBaHIs AeCKPUII-
TUBHBEIX OIIpeJeAeHUI B KOHCTPYKTUBHEIe, OBIBaeT akTyaabHa U 00-
paTHasd 3ajaya — BblJeAeHUe XapaKTepUCTUYeCKON IpYIIbl CBOCTB
TOTO MAM MHOTO KOHCTPYKTMBHO (SIBHO) 3a4aHHOTO OObeKTa: Heya00-
HO BeJb IIPM Ka’K4OM YIOMUHAHUM OOBEKTa IpPeAbABAATH IIOAPOO-
HYIO CX€MY €TI0 yCTpPOJVICTBa.

Yare Bcero B HayYHO-TEXHUIECKON AUTepaType MO CUCTEMHO-
My aHaamudy [17] mog cucreMoll mpeAaaraeTcs IIOHUMAaTh «OOBEKT
100071 TpUPOABI (AMOO COBOKYITHOCTH B3aIMOAEVICTBYIOIINX OOBeK-
TOB AI000J1, B TOM 4YNCA€e Pa3ANIHON, MPUPOABI), 001a4alOINIl BHI-
pa’keHHBIM CUCTeMHBIM CBOVCTBOM (CBOJICTBaMM), T.e. CBOVICTBOM,
KOTOPOTO He MeeT HI OAHA 13 JacTell CUCTeMBI IIpU AI000M criocobe
4y/eHeHUs U He BLIBOAVIMBIM M3 CBOJICTB yacTeli». B mpuseaenHoe or-
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pedeaeHne CUCTeMBI KOPPEKTHO BIIVCBIBAaeTCsS I BOMTHIN B CTeHY
IBO34b, TaK KaK HM O4Ha M3 ABYX 4acTell DTON «CHCTEMbI» HE MMeeT
BBIPa’keHHOT'O CBOJICTBA (OOBIYHO MIMEHYEMOTIO «DMepPJ KeHTHOCTBIO»)
— YAep>KMBaTh TOA0BHOI yOOp B (PUKCHPOBaHHOM ITOAOXKeHUM. Tam
ke, B [17], Haps4y, 110 cyTH AeAa, C MUPOBO33PEeHYECKON yCTaHOBKOIA,
«HUKAKMX APYTUX 3aKOHOB (KpoMe (PU3NYECKNX) AAsl OOBICHEHM:
AETICTBUA CUCTeM AI000¥ TPUPOAEI (B TOM 4YlCAe JKMBHIX) He Tpebyer-
Cs1»; CHUCTEMBI HajeAsIOTCA CBOVMCTBAMM YHUKAABHOCTY, HEIBHTPO-
MUITHOCTY, CTOXaCTUYHOCTY, OpMeHTauuu 1 T.4. 0e3 yKasaHmsl MeXa-
HM3Ma, B pe3yabTaTe AesTeAbHOCTUM KOTOPOIO yKa3aHHBIE CBOVICTBa
MOSABASAIOTCSL.

PykoBoACTBysICh DTUM OllpejeleHNeM, HEBO3MOXKHO BhIpaboTaTh
KpUTepUI1 OLIeHKM YPOBH: CHCTEMHOCTM COOCTBEHHO CHCTeMBI, Ipa-
HUI BapuabeAbHOCTM e€ DMepA’KeHTHOCTM I, HaIllpuMep, CTelleH!
HersHTponuitHocTu. VHaue ropops1, npuseAéHHOe OllpeJeleHne CUC-
TeMBbI He IMeeT HUKaKOTO OTYeTAMBOIO CMbICAA.

HesnuManme K peaabpHBIM IIpoOJeMaM B KAaCCHMYeCKOM CHCTeM-
HOM aHaAM3e CyIecTByeT, HO OHO eMy NPMHIUIIMAAbHO He IPUCYLIE,
a AMIIb OTpa’kaeT 0COOEHHOCTM XOAa, ero MCTOPUYECKOTO Pa3BUTMSL.
Ms1 y>xe oTMedYaan, 9TO MBI B IIPOIIIOM M OyAyIieM BUAVM U IIOHU-
MaeM AMIIb TO, YTO HAIIOAHAET Hallle Hacrosimee. Buanmo, ocoben-
HOCTb MICTOPMYECKOTO Pa3BUTHS CHCTEMHOIO aHaAM3a COCTOUT B TOM,
94TO OH BO3HMK paHbIlle, 4YeM B cdepe cO3MJaTeABHON UeA0BedecKoi
MPaKTUKU TOSBUAUCE cucTeMbl. Kakne >xe o6bekTsl OblAM ITpeaMe-
TOM CHCTeMHOTO aHaAu3a IIpeKJe, YeM 4ea0BeK CTad co3AaBaTb CUC-
TeMbI? Borpoc He mpasaHoro xapakrepa, a GpUALTPaIIMIOHHOTO THIIa,
OTBEeT Ha Hero Cy>kaeT MHOXKeCTBO OOBeKTOB, IPUIIMCAHHLIX K KAacCy
CHUCTEM.

IlpeacraBasercs, 4TO IpeiMETOM CHUCTEMHOTO aHaAM3a OBLAM B
OCHOBHOM OOBEKTHI KJlacca «CTeHa-TBO3Ab», AAsl MAEHTU(UKauuu
KOTOPBIX COAEp>KaTeAbHO YMeCTHee ITOHATHE «arperar», TO €CTh MC-
KyCCTBEHHO CO34aHHOe Oopyaue (MHCTPYMEHT), IIpeAcCTaBAsIollee co-
0ol1 He KOHTAOMepaT 4JacTeli, AUIIEHHBIX OIlpeje/eHHOIO Ha3Haue-
HIS, a X OCMBICAEHHYIO cOOPKy, B KOTOPOIl KaKAasl 4acTb, Haxo-
ASAChb B (PUBMIECKMX B3aIMOBO3AEVICTBILIX C APYTMIMU YacTsAMMU ar-
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peraTta, HeIpepbIBHO BBLIIIOAHSET OTBEeAeHHYIO ell poAb B peaam3a-
uyun mporiecca (PyHKIIMOHMPOBAHMS arperata B II€A0CTHON (opMme.
HeoaHOpoaHOCTB 110 cOCTaBy HpOsABAsSeT ceOsA HapylleHIeM CUHXPO-
HU3Ma B AMHaMIUKe (PYHKIMOHNMPOBaHNUs arperaTa M3-3a pa3ANduil
B MHEPTHOCT!U €TO COCTABHBIX JacTel, YTO BHI3BIBAeT ITOTPeOHOCTH B
HeNIpepbIBHOM PeryAMpOBaHNUM, a ACVICTBME PeryAsaTOpPOB OCHOBaHO
Ha TOI >Ke€ MHEePTHOCTH.

ArperaTsl arperupyIoT ¢ arperaTaMy, 4To IIOPO>KJaeT pasroBOPLI
0 HEKMX IoAcucreMax, obpasymomunx cucremsl. Ho getaan arperatos
He AeNCTBYIOT CaMOCTOATEAbHO, a DHepreTU3UpyIOTcs, B KOHEYHOM
C4€Te, M3BHE, KaK IIpaBna0, PyHKIIVOHAABHO Pa3ANIHBI, U PYHKINO-
HaAbHOCTh IIPUCYIla HEe UM CaMUM, a OoIpeJeAseTcs BHEIIHUM UAN
B3alIMHBIM CI/OBBIM Bo3JelicTBueM. OgHoOOpasue CBOVICTBEHHO Ta-
KM MCKYCCTBEHHBIM OOpa3oBaHMAM (OpraHmM3anusaM), Kak CceTu CBs-
3u. VI K HUM HOHATHE CUCTEMBI BIIOAHe IIPUMEHNMO, HO, Kak Oyzer
IIOKa3aHO JaJee, IIPMMEeHIMO TOABKO B CBSI3Ke C IOHATUSAMMU «Opra-
HM3alUs» U «CTPYKTypa». VI MBI y>ke oKa3aay BO3MOXKHOCTh BBe/e-
HIS IPUPOAOIIOA00HEIX TEXHOAOTUIL B 9Ty cepy.

B [18] mokaszaHO, UTO 4451 MICKYCCTBEHHBIX CeTEIIOA00HBIX OpTaHN-
3alMil, B KOTOPBIX KOMMYHUKaTUBHasl (OpraHmsallMOHHas) COCTaB-
ASTIONIAsl IpeBaAupyeT MO CAOXKHOCTU HaJj PU3NIECKON COCTaBASIO-
Iell, CUCTeMYy eCTeCTBEHHO paccMaTpuBaTh He 00OCOOJA€HHO, a Kak
OAHO U3 TPOSABAEHUI €AMHON CyITHOCTU «OpraHM3arus—cycTeMa—
CTPYKTypa». DTO >Ke MOKHO cKa3aTb U O APYIUX ABYX acIleKTax (MIIo-
cTacsX) 11eA0CTHOM TpuaAbl — OpraHM3alli U CTPYKType, Tak KakK Bce
TPU HOHSATHUS HaXOAATCSA B KOHTEKCTHON 3aBUCUMMOCTH. DTy Tpualy
OyAeM MCII0AB30BaTh B KadecTBe OOIIEero ITOHATHA, depe3 IPU3MY
KOTOPOI'O pacCMaTpUBAIOTCs CUCTeMa, OPTaHu3anys 1 CTPYKTypa.

JaHHas eAVHas CyIIHOCTh, CBOEOOPA3HBIN CHMHEPTU3M, IIO CBOEeN
cyTu OAVKe K OpraHU3My, 4eM K MeXaHusMy. Takoil 1oaxos mpea-
CTaBAsIeTCSI AOCTaTOYHO OPTaHMYHBIM, TaK KaK paccMaTpuBaTh 41000
OOBEeKT BHE PacCMOTPEHMUs ero AeCTBMs HepOAYKTUBHO. A pac-
CMOTpeHIe AeVICTBIUSI CeTeN0A00HBIX 00pa3oBaHMIl BO3MOKHO TOABKO
B paMKax ITOHATUIIHON TpUaAbl, a MMEHHO: MHOXK€CTBO AEVICTBYIOINX
110 eAMHBIM IIpaBulaM OOBEKTOB (9/1€MEeHTOB OpTaHu3alnm), coobCT-
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BeHHO eJUHbIe AAs BCeX IpaBlAa AeNCTBUs (CMCTeMa), pe3yAbTaThl
AeATeAbHOCTU (CTPYKTYpBbI). DAeMeHTh opraHM3anui (BO3MOXKHO, B
CBOIO O4Yepesb, TOXKe OpraHM3alyy) aKTMBHEL OHI CIIOCOOHEI caMoO-
CTOSITE/IBHO OCYIIECTBAATL A€ATEeABHOCTb, COOOPa3ysICh C «3al0KEH-
HOW» B HMX CHCTEMOI — KOMILAeKCOM IIpaBiid, HaIlpaBASIOIIUX U
HOPMUPYIOIINX AesATeAbHOCTh. XapaKTepHO, YTO BCe DAeMeHTHl OpTa-
HU3aIUM AEVCTBYIOT 110 0AHOI cucteMe. Ilo penepryapy 3HaumMTeAn-
Has (HO He BCs) 4acTh IIpaBUA AeATeAbHOCTU CBOAUTCS K B3aIMOAEN-
CTBUIO C APYIMIMM D/Ae€MeHTaMM OpTaHu3anuu, ¢ oOpasoBaHMEM pas-
HOOOPAa3HBIX accolManuii (1lerodyek) B3aMOJENCTBYIOIIUX DAeMeH-
TOB B ITpoOllecce pellleHNs HeKoil oOIIell 3ada4dl, TO ecTh ¢ oOpa3osa-
HIEM CTPYKTYp A4 AeWCTBU:A, KOTOpble IpeBpalljaloTcs B AelcT-
BYIOIIIMe CTPYKTYPBI B IIpollecce peaausaruy B3auMOAeCTBIS.

IIpumepno aTO Xe Aekaapuposaa IlaaToH B CBOEM HeETA€HHOM
npoussegenun «l'ocyaapcrBo»: «HeBo3MOXXHO coueTaTh ABe Bellll
0e3 HaAMuYMS TpeTbeil: MeXAy HUMIU HeOOXOAMM CBA3YIOIIMII Dae-
MeHT. Het ayuiie cBsA3H, 4yeM Ta, KoTopas oOpasyeT 13 caMoil ceOs 1
CBS3BIBAEMBIX €I0 Belllell OAHO U Heaeanmoe 1ieaoe. /as Toro 4To0s
yBUAETH IIpeJMeT B MMpe BUAUMOM, HeAOCTaTOYHO IIpejMmeTa 1 0O-
AajaIoIlero 3peHneM raasa: AAsl 3pUTeABHOIO BOCHPUATIS HeoOXo-
AVIM eITlé U CBeT, UAYIINIL OT COAHIIa».

Ecam oOpaTuThcsa K MOHATUIO CHUCTeMa C aAXMMUYECKMX IT03M-
LU, TO B «COAPY>KecTBe» CyOCTaHIIUs, A€MEeHT, CTPYKTypa, OpTaHu-
3arust, cucreMa — nocaeausis siasiercst KBMMHTDCCEHIIVEN — misi-
TO, HO I1aBHOV COCTaBASIONIEN, IPUAAIOLIEeN CMBICA OCTaAbHBIM.

Cncrema — 9T0 c1oco® IOAYMHEHMSI DA€MEHTOB OpraHM3aUN
eAMHOMY OO0IleMy IOPsSIAKY M, COOCTBEHHO, caM HTOT HOPIAOK (puUTy-
a4, MpoTOKo4, Uro u T.11.). CucreMa sBAs€TCA MHBAPUMAaHTOM OpTaHU-
3anun, T.e. HeM3MeHseMa BHyTPeHHUMMU B3auMogerictusamu. Ecan e
Ke D1eMeHTHI OyAyT caeloBaTh B CBOeIl 4esITeAbHOCTY MHOMY eJUHO-
My IOpsAKY, TO OHM OOpa3ylOT MHOE CUCTEeMHOe MHOXEeCTBO (MHYIO
opranusanuio). Jeicrtsue cucreM peaamsyercs mporeccamu. Ilpo-
1IeCChl ABASAIOTCS MHQPOPMAIIMOHHBIMIU BUPTYaAbHBIMU OOBEKTaMI,
10O mpoliecc — 9TO apaH>XXMpPOBaHHAs II0 BpeMeHU AN HeKUM Apy-
IMM CIIOCOOOM COBOKYITHOCTb peaAu3aluy AeViCTBUII U M3MeHeHUI
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ycaoBuii. B obmem caydae cucreMy MOXKeT IIpeACTaBASITh He OAVH, a
HECKO/BKO ITPOLIeCCOB, aCcCOIIMMPOBaHHBIX B OAUH POAEBON areHT, U
®Ta accolManusl MOAHOCTBIO XapaKTepusyeT AMHAMUKY I1OBeAeHNs
(opraHm3oBaHHOCTD) opraHusanyyu. OpraHnM3oBaHHOCTL — ®TO BHYT-
PeHHssl XapakTepUCTUKa OpraHM3aly, OHa OIlpeJeAseTcss MHTeH-
CUBHOCTBIO Ile/eHallpaBAeHHBIX ITPOIIeCcCOB, a HallpaBAeHHOCTh IIpO-
I1eccoB ompegeasiercst cuctemolnt. CricreMa — 9TO KOHIENITUS (114€sT)
OopraHmM3anuy, MaTh IOpsigKa B OpraHu3aluy, 1 €€ MaTh, U TOABKO B
HTOM KOHTEeKCTe MOXKHO TOAKOBaTh 00 e€ MaTepmaabHOCTU. MOXXHO
CpaBHUTH €€ C CUCTeMOIl Oceil KaKOTO-HMOyAb KpHCTaaAala, KOTopas
npedopMupyeT oOpasoBaHNE KpIcTalla B MATOYHOM pacTBOpe, caMma,
He oOJajas BeIleCTBEHHBIM CyljecTBoBaHMeM. Kak >ke OOBeKT
BUPTYaAbHBINI BO3JEIICTBYeT Ha BeIljeCTBEHHLIE OOBEKTHI? — TaK >Ke
KaK HeBellleCTBeHHas KOMIIbIOTepHasl IIporpamMma JeWcTByeT Ha
JAeTaau TIpUHTepa, IOCPEACTBOM CIIeIIIporpaMM, T.H. ApaiiBepoB.
Apaiisepsl, T0400HO 4eMOHaM, CAY>KaIllfUX IMOCpPeJHUKaMI MeXAY
MMpaMU acTpaabHBIM M MaTepUaAbHBIM, — SIBASIOTCS TIOCpeAHUKaMU
MeXKAy MMPOM AOTMYECKUM U MUPOM (PUIUIECKUM.

Opranmusanus — 5TO MHOXeCTBO 94eMeHTOB, AeMCTBYIOIIUX IO
OAHOII U TO¥ e cucreMe, 0e3yCAOBHO MOAYMHEHHBIX HTOV CHUCTEME,
0Opa3HO TOBOpsI, HaXOAAIUXCS 10oJ eé uroM. COOCTBEHHO CIIOCcO0-
HOCTb M BO3MOKHOCTb MCIIOAHSTh AAHHYIO CHUCTEMYy OIlpejeasieT
MpUHaAAEeXHOCTh DAeMeHTa K opraHmusanum. YUro xapakrepHo, aes-
TeABHOCTh BJA€MeHTa OpraHM3alluM OoIpeaeAsieTcsl (B OCHOBHOM) He
BHEIITHUM BO3JeVICTBIEM, a KaK OBl «BHYTPEHHUM IOOY>KAeHueM». A
BHyTpeHHIe ITOOY>XKAeHI 3ajaHbl cucremoli. OgHako OAHM M Te Ke
DAEMeHTHl (Hallpumep, 41041, U He TOABKO OHM) MOIYT OAHOBpeMeH-
HO TIOAYMHATBHCA HECKOABKUM IIOpsAAKaM (CUcTeMa CeMeNHBIX B3au-
MOOTHOIIIEHNT], CUCTeMa IPOU3BOACTBEHHBIX B3aIMOOTHOIIIEHNUII U T.
4.), KaXKABIil 13 KOTOPBIX, TeM He MeHee, AOCTaTOYHO KeCTKO yCTa-
HOBAEH. KapTuna AeSITeABHOCTU TakKoOro  DJAeMeHTa-
«MHOTOCTaHOYHMKa» BBITASAUT BecbMa pasHOOOpasHOW, u 0e3 Je-
KOMIIO3UIINY AeSITeABHOCTY Ha IIPOLIecChl IO IIPUHAAAEXKHOCTU K
pasHBEIM cucTeMaM, e€ ommcaHue (MoJAeab) OyJeT He IIPOCTO CAOXK-
HBIM (HaBOPOUYEHHBLIM), a HeaJeKBaTHBIM, XOTsS CaMM CUCTeMBI BCeraa
npoctsl. [TosToMy BhlZeaeHMe B A1000 OpraHu3allni CUCTEMBI IIpea-
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CTaBAsieT IPOAYKTMBHBINI MOMEHT aHaamu3sa. lIpeacraBaenue o cymie-
CTBOBAHMM CAOXKHBIX CHUCTeM ITOPOXJAeHO HabAIOAeHMeM 3a IloBeje-
HIEeM DAeMEeHTOB, HaXOASIIINXCS 1104, ITOM HECKOABKIX CICTEM.

CA0>XHOCTB TYT HPOMCXOAUT OT IOMBITKU CAOKUTH HeaaAUTUB-
HO€e I OT OTCYTCTBM:I KOT€PEeHTHOCTU B AeMICTBIAX pasHbIX cucteM. Ho
ecAy AeATeAbHOCTh CHCTeM TapMOHM3MpOBaHa, TO OJHA M3 HUX MO-
>KeT OBITh MCIOAb30BaHa A4S apamH>KUPOBKU AESITEABHOCTU APYIUX
cucTeM (CHCTEMHOE BpeMsl), AAs IIPOTHO3MpOBaHUs nx cooprtuit. Ot-
MeYeHHOe 0OCTOATeABCTBO SBAAETCS IeHHBIM C IIparMaTidecKoii To4-
KI 3peHNs M MOXKeT OBITh MCIIOAL30BaHO IPU peaamu3aliuyl IpOoeKT-
HBIX IIpOLIeAYp KOMITO3MIIUM M A€KOMIIO3UMLIMM IIPpY CHHTe3e I aHa-
Av3e OpraHmM3ariuii.

CrTpykTypa — ®TO MTHOBEHHBIII CHMMOK CB:I3€ll D1€MEHTOB B Op-
raHmsanuy. VIHave ropops, oOpraHM3anuy MMeIOT CeTero400HYIO
CTpyKTypy. Ecam mpescraBuTh MHOXKECTBO »A€MEHTOB OpTaHU3aLINN
AO Hadala AeVICTBVLI IIPOLIECCOB CVICTEMBI, TO DTO MHOXXECTBO MOXKHO
NpeAcTaBUTh KaK HEKyIO0 HUdeM He OOyCAOBAEHHYIO CyOCTaHLIMIO —
AOTUCTUYECKyI0 0a3y, KOTopas IlepBMYHa B OTHOIIEHNI CBOMX CO-
crosaauit. CTPyKTyphl B OpTaHM3aIlUM C AeMICTBYIOIIeN CHCTEMON —
DTO YK€ CAeABl AesATeJABHOCTU DAE€MEHTOB IO CHUCTeMe (AeTOINCEH),
cleApl, HalpaBASAIONINe VX JaAbHeNmylo AesteabHocTh. Ilo anazo-
run: peka popmupyet Oepera, a Oepera HanpapAsIOT peKy. CTPyKTy-
PBI OIIpeeAsiOT IPOCTPAHCTBO OpraHM3aliuM, ecAu TOAKOBaTh ero
Kak B MaTeMaTlKe, IAe IPOCTPAHCTBO TOAKYETCA KaK AOTMYECKN MBIC-
AMMasl CTPYKTypa, CAy>Kalllasl CpeAoil, B KOTOPOI OCYIIeCTBASIOTCS
Apyrue CTpYKTyphl, pOPMBI M Te MAM WMHbIe KOHCTPYKLNM, a TaKXKe
PUKCHPYIOTCS OTHOIIEHNMS MeXAY HUMM.

CucreMa ompegeasieT xapakrep (QpOpPMUPYIOIMIUXCS CTPYKTYp, a
OHM cAy>Kar eif cpegcrsamy Hasuranun. CTPYKTYpH B 00IIIeM caydae
00pa3yIoTcsa U3 91€MeHTOB OpTaHM3anuy (HO He TOABKO M3 HUX) IO
npasuaaM, 3ajaBaeMbIM crcremoii. CTpyKkTypa HpuHaAAeXUT Opra-
HU3AIMM KaK pe3yabTaTr BoILAolleHus cuctemsl. Cucrema — mpode-
HOMEH CTPYKTYpHL. 34ech peub UAET O cuHTe3e (0OOpa3oBaHUMU) PeTry-
ASPHBIX CTPYKTYP, @ CMHTE3 BO3MOXKEH, eCAU eCTh (PaKTOp, KOTOPHIII
UTOXXUT IIPOIIeCcC CTaHOBAEHA.
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IlpeacTaBaeHHBIN TOAX0Z K MHTepIpeTallMu CHUCTeM, OpraHM3a-
LM M CTPYKTYP CO34a€T MPEAIIOCBIAKM AAsI MIPOABVIKEHNS IIPUHIIN-
IIOB ITapaMeTpUIecKoro yrpasaenus [19] B ceTerrogobHbre opranmsa-
nun. V6o mapameTrpudeckoe yIpasAeHUe OPTaHMYHO MMEHHO K Ce-
TeroA0OHBIM OpPTaHM3aLIMAM, KOTOpble IIPeACTaBAsAIOT CO0OM pe3yab-
TaT MHTeTpalyy MMeHHO OJHOPOAHBIX 91eMeHTOB. Brimte Opla0 yxa-
3aHO, YTO DAeMEeHTHI, BXOAJIINe B OpTaHM3aIliIo, MOTYT O4HOBpeMeH-
HO BXOAMTDH B APYTYIO OPTaHM3AIMIO, TO €CTh HaXOAUTBCA I10J, UIOM
HECKOABKUX CHUCTeM OJHOBpeMeHHO. VIMeHHO »TO 0OCTOATeAbCTBO
CO34a8T BO3MOKHOCTb AAs1 OBICTpOI TpaHcpopManuy OpraHu3anny,
ecau BBOAUTH B AeJICTBME CUCTeMbI He OAHOBPEeMeHHO, a II004YepéAHO.
XapakTep KOAA€KTUBHOTO IIOBeAEHNs DAeMEHTOB OpTaHU3aLNN, Aeli-
CTBYIOIIMX B COOTBETCTBUM CO CHeIMPUKOI OAHOM U3 MPUCYIIUX
cucTeMe IIpaBuA, IPUCYINeil KaK CIOCOOHOCTh KaXKAOMY DAEMEeHTY
OpTaHM3alMl, MOXeT OBITh M3MeHEeHO IlepeKAloueHleM KOAAeKTUB-
HOI AeATeAbHOCTM DA€MEHTOB Ha APYIYIO, A0 TOIO He AeICTBOBAaB-
mryio. KorepenTHoe repexarodeHue Ha ApyTyIO CUCTEMY IIPOU3BOAMT-
Cs1 M3MeHeHNeM HeKOTO OOIIero A4s BcexX IapameTpa, Hecreluduye-
ckoro ¢axTopa. Peaxiimsa Ha m3MeHeHMe HecrHeIMpUIecKOro IHapa-
MeTpa TakKe OyJeT HecrelnpuIeckoil (0AHOTUIIHOM, TUIIa CTpecca).
Kak noxkasano B [20], mpormeccsl KOAAeKTUBHOTO paspelleHns Ipo-
0/eMbl, BOZHMKIIEN B pe3yabTaTe M3MEHEHI HeceluQpuIecKoro
¢axropa, Ha Oaze coopraHM3aIMIU MOTYT IIPUBECTU K Pa3HLIM OTBe-
TaM Ha OCHOBe Y3KOTO sigpa II0BeAeH4YeCKIX IIPaBUa, TO €CTh CUCTeMBI.
DPPekTUBHOCTE U PeaabHOCTh IapaMeTPUIecKOTO YIIpaBAeHUs
Aydllle IoKa3aTh Ha npumMepax. Kak yuna Hreoron: «ITpu msyuenun
HayK IIpMMepEHI II01e3Hee IIpaBia». [IpuMepsl AeiicTBis TapaMeTpu-
9YeCKOTO yIpaBAeHUs B OMO0A0TMYeCKMX OpraHM3anuaX (OpraHM3Max)
He TOABKO ITOKa3hIBalOT 9(PPeKTUBHOCTH IapaMeTpUYecKoro yIpas-
AeHNs, HO ¥ AeMOHCTPUPYIOT ero IpupoaornogodbHocts. [lapamerpa-
MH YIIpaBA€HNS 34€Ch ABAAIOTC Hecrenuduieckue PpakTopsl — TEM-
neparypa, KIMCAOTHOCTS, ITI0AO0KeHNe OOIIero eHTpa MacC I T. IT., TO
€CTh HeuTo o0I111ee A4S BCeX.

IMpumep 13 MegUITMHCKOM NpakTUKN. B [21] onmcansr HabA0A€-
HIUS COTPYAHMKa MeAUITMHCKoro eHTpa Kaandopuuiickoro yHusep-
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cuteta A. Xopapu 3a IIOBeAeHIEM OTAEAbHBIX KAeTOK cepara. OH
BO34€JICTBOBAa/A Ha DAE€MEHTHI JKMBOJM TKaHM CePAEYHON MBIIIIIEI MO-
0401 KPBICBI TPUIICMHOM — (PEPMEHTOM, pa3pyIIalOIiuM IIeMeHTU-
PNt KAeTKM IIpoTenH (6e10K), HO He HapyIIaIOINMM CaMI KAeT-
KM, 3aTeM I10Ay4Yas CyCIIEH3MIO KAETOK B Cpede, coAep>Kalleil ChIBO-
POTKY KpOBM U ApyIMe HIuUTaTeAbHble Belrnectsa. Ilocae aByx-Tpex
AHell MHKyOaluu B CIeIjalbHOM COCyJe KAeTKU cepAlla BBITSATMBA-
AVCh, YTIIAOIIAAUCH U IIPUKPENASANUCh K CTEKAY COCyAa CIleljaAbHbI-
My orpoctkamn. IIpyu 9TOM 1104 MUKpPOCKOIIOM OBLAO BUAHO, YTO, Ha-
HnpuMep, 0O4Ha U3 CTa KAETOK PUTMUYHO COKPaIJaeTCs C 4aCTOTON OT
10 a0 150 pa3 B MMHYTY. DTO TOBOPUT O TOM, UYTO PUTMUUECKOE CO-
KpalleHue cepAlia BO MHOIOM O0s13aHO IIyAbCallUM KAETOK. Mekay
TeM KAETKU B COCyAe POCAU, Pa3MHOXKAAUCh, X OTPOCTKY BCTyNaAl B
KOHTAaKTHl APYT ¢ ApyroM. UYem Goablllee KOAMIECTBO KAETOK COEAV-
HI1A0Ch APYT C APYTOM, TeM 0oAablllee YiCA0 MX HauMHaAO IIyAbCUPO-
BaTbh. V], HaKOHell, IIOCAe OKOHYaTeAbHOro OOBLeAMHeHMs KAeTKU 3a-
IyAbCHPOBaAM C OAMHAKOBOI yactoToii. Ho ®T0 He Bce — opranmsa-
1M TKaHU cepalia B cocyJe I114a AaAabliie. B Hell MOSABASIAUCD Ty AbCU-
pylouie ¢ 0AMHAKOBOJ 4aCTOTOM Y34bl, YacTh KAETOK Cpacralach B
IepeloHYaThIN I11aCT, KOTOPBI BeCh B34bIMAACI U OIYCKAACs, IIyAb-
CUpOBaA y>kKe KakK eAVHBIN OpraH, a He KaK COBOKYIIHOCTb OTAEAbHBIX
KaeToK. TakuM 0oOpa3oM, CA0XKHasI OpraHM3aIMsl COBOKYITHOCTU KAe-
TOK — OpraHa, Oa3MpyeTcs Ha AOCTaTOYHO CAOXKHON OpraHM3aLnu
COCTaBASIOIINMX DAE€MEHTOB, Ha IIOAHOM «3HAHUM» KAETKaMU Bcel
CUCTEMBI IIPABUA AASl €CTeCTBEHHOIO IIOCTPOEHMS CTPYKTYpP OpTaHu-
sanun (oprana). Hecrrenmdnaecknit mapameTp 34ech — TEKYIIUIT CO-
CTaB IIMTaTeAbHOTO PacTBOpa U €ro KOHIIeHTpaIiusl.

IMpumep «u3 >ku3HM HaceKOMBIX» [22]. OkykamsaHme 6abOYKM
(Hacekomoro) mpu MeTamMop¢o3e IPOUCXOANUT Yepe3 pas3yHopsA0un-
BaHMe: TyCceHuIa (Kyko4Ka I'yCeHMIIbI) IIpeBpallaeTcs B MyTHYIO XK1 A-
KOoCcTh. Hekmit mapameTp AoCTUr 3HaueHMsI CUTIHaJla Ha Ilepexos K
Apyron cucreMe. 3aTteM ®Ta MyTHas >KMAKOCTb AOCTaTOYHO OBICTPO
IepecTpamuBaeTcsl B 0abouky. Ilpuuem ecam akkypaTtHO oOTOOpaTh
JacTh «MYTHOI JKMAKOCTI», TO OCTaBIIIasCsA BCe paBHO oOecrieunT (3a-
BepIIuT) Ipolecc Metamopdosa. IToABuTcsa MmMOAHOIIEHHOe HaceKo-
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MOe, TOAbKO MeHbIIIero pa3Mepa. B 9ToM HeT HMyero yAuBMUTe ABHOTO.
M xykoaxka, 1 6abodKka COCTOSIT M3 OAHUX U TeX Ke KAeToK. IIpm «co-
3peBaHMI» COAEP>KMMOTO KYKOAKH (HecrenudpuUIecKnii mapamerp)
IIPOMCXOAUT KOTE€PEHTHOE IIepeKAIoueHNe DA1eMeHTOB ¢ OAHOM CHCTe-
MBI Ha Apyryio. B sToMm mpossasercs cyts MeTamopdosa. Cam mpo-
1lecc Ilepexoja BOCIIPMHIMAeTCs KaK Xaoc, a BHMMaHIe aKIleHTHpyeT-
cs1 Ha TepMIHaAbHON (opMe, IIpoIjecc Iepexoa d1eMeHTOB OpTaHM!-
3aluM C CUCTeMBI Ha CUCTEMYy He VMeeT CEHCyaAbHO ITOCTVIKVIMBIX
okBMBaleHTOB. CaMm Omoa0rM ¢ HeAOYMEHMEM TOBOPAT OO0 DTOM
JaxTe caegyiomee. «MHOITIe AyMaIOT, YTO I'yCeHHIIa IPsYeTCs B CBOI
KOKOH AMIITL AAsS TOTO, YTOOBI OTPACTUTh KPBIAbS M HECKOABLKO IIap
TOHKMX AanoK. Ha camom geae meramopdos mmeer 6oablre oOIIIero
He CO CIIOHTaHHBIM OTpallliBaHMeM KOHEYHOCTel, a C OTAMBKON Me-
Taa10B. Tea0 ryceHMITEI BHYTPM KOKOHA IIpeBparaeTcs B CBOETO poJa
OpraHmyeckuii Kaeil 13 IIPOTeMHOB. B HEM I1aaBalOT KAeTKU MMaru-
HaAbHOTO AUCKa, KOTOpble (II0A00HO CTBOAOBBIM) MOIYT OOpPa3OBBI-
BaTbh A100bIe TKaH!. VI3 HUX U BEICTpanBaeTCsl HOBOE TeA0 HaCeKOMOTO,
oTAMYaIoIIeecs IO CTPYKType OT Tela IyCEeHUIIBL. Y AUBUTE/AbHee Bee-
ro To, 4To 6abouka, popMMpyIOmIasACcsT U3 KAes, B OTAMIMEe OT Hac,
061a4aeT MaMTBIO OCBOEl IPOIIION KU3HM B (pOpMe IyCeHUITHL
I'ycennnpl, mnpuydeHHple 1m30eraTh  OINpeAeAEHHBIX  3aIlaxos,
MIPOAOAXKAIOT MX M30eraTh M Kak y>Ke CTaHOBSITCA Haboukamm».
ITpumep ot Gpuranckux yuénsx. Eme B 2000 roay crienmaamcrsr
YHUBEpCUTETCKOTO KoAdeaXa /loHAOHa OOHAPYKMAM yAUBUTEABHbIE
MPOSIBAEHNS T.H. HEMPOILAaCTMYHOCTY HPU OOY4eHUM AOHAOHCKUX
TakcucToB. Kak 1M3BecTHO, mocaegHue cAalOT CTPOTMiI DK3aMeH Ha
3HaHMe KapThl TOpoAa, K KOTOPOMY MM IIPUXOAUTCS TOTOBUTHCS He-
ckoapKo Mecsues. VccaeaoBaTean IOIBITAAMCh BBIACHUTD, KaK CKa-
3bIBAeTCs Ha MO3Te 3allOMIHaHNe Aa0MpMHTOB Meraroauca, u ObLAU
VAUBAEHB M3MEHEHISAMM B CTPYKType U pa3Mepax BaKHEeMIINX
CTPYKTyp MoO3ra (OCODEHHO TIMIIIIOKaMIla) IIPOIIeAINNX OOydeHue
TaKCUCTOB. AHaJOTMYHBIX M3MEHEeHMII y BoAuTeAeil aBTOOyCOB, Kyp-
CHPOBaBIINX II0 OJHOMY U TOMY >Ke MapUIpyTy, He oOHapy:KeHo. Y
AOHAOHCKMX TaKCHUCTOB IIPOBOAMAM MarHUTHO-PE30HAHCHYIO TOMO-
rpaduio. /1 oOHapy>K1AM, 4TO Y HUX CMABHEe pasBUT IUIIIIOKaMII, TO
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eCTh 30Ha, OTBETCTBEHHas 3a MaM:ATh. Ho mouyemy on 6ozee passut?
IToToMy 4YTO TakcucTaM HPUXOAMAOCh 3ayuyMBaTh HaM3YCTh KapTy
/loHJOHa, Aep>KaTh ee B I0JOBe, a 3HAYUT, pa3BMUBaThb MMEHHO BTy
CIIOCOOHOCTB, YTO U IIPUBEAO K CTPYKTYPHBIM U3MEHEHIM.

B »ToIl mAacTMYHOCTM MO3Ta, CITOCOOHOCTM IIPUCIOCa0AMBATECS,
HEeMPOHBI UTPaOT 0co0yI0 poab. OHM MOTYT MEHATHh CBOIO KOH(UTY-
palMio U co3jaBaTh IieAble CeTH, M 4eM OOAblIlle MX CTUMYAMPOBaTh,
TeM Goaee HaJeXXHBIMU U Pa3BUTHIMU OYAyT DT CETU HEMPOHOB. XO-
POIIIO, UTO, B OTAMYNME OT HACEKOMBIX, TaK/e CYCTEMHBIe HaKOILAEHIL
He IiepejaloTcs 110 HaCcAeACTBY.

HeraTusHBII aclIeKT 5TOTO siBAeHUs Ipeasuea eme K.O. [noa-
KOBCcKMIL. Llnrara us ero crateu «/surarean nporpecca»: «K uemy mst
AOATO TIPMBBIKAAM, TO HaM KaXKeTCsl MCTUMHON. B mMo3ry oOpasyrorcs
COOTBETCTBYIOIIIIe HEPBLI UM COCYABI, KOTOpBIe OYeHb ITOCTOSHHBI I
He/erko 3aMeHSIOTCA HOBBIMM, BBIpa’KalONIMMI HeIIPMBbIYHBEIE MBIC-
An. B 3peable rogpl IoracaHme CTapbIX MAEN M POXKAEHNME HOBBIX
O4YeHb TPYAHO U COIIPOBOXKAAETCS CTpadaHMAMM, BO30Y>KAAIOMMMU
HerojoBaHle IIPOTUB HOBaTopa. YUeM crapiie BO3pacT, TeM 9TO sBAe-
HIe pesde, — IPUYMHA, BCAACTBIE KOTOPOJi COCTapMUBIINECs aBTOPH-
TeThl OTPUIIAIOT BCEé MO.10J0e, HOBOe, HecorJacHoe C UX 3aMaTepes-
VMY MBICASIMI».

Vs npuseseHHBIX NPUMEPOB CcAeAyeT, YTO UM pacCMOTpPeHMe
NpUHIUIIA AEMCTBUA ITapaMeTpUYeckoro yrIpaBAeHIs B CeTeroso0-
HBIX ODOpa3oBaHIIX IeA1eco00pa3HO MPOM3BOAUTL B paMKax IIOH:-
TUIHOM TpMajpl, a MMEHHO: MHOXECTBO CIIOCOOHBIX K AEVICTBUIO IIO
eAVHBIM IIpaBMulaM OOBEKTOB (9AeMEeHTOB OpraHM3al M), COOCTBEHHO
caMI eJuHBIe AJAsl BCeX IIpaBMaa AeVICTBUA (CucTeMa), pe3yAbTaThl
AesTeAbHOCTH (CTPyKTyphI). He cyIrecTsyeT rorosoro TepMumHOA0-
IMYecKOro amrapara (ageKBaTHOIO «PerrMoHaAbHOIO» sI3BIKa), I103BO-
ASTIOIIETO TOBOPUTH O IapaMeTPUYeCcKOM YIIpaBAEHNMU B CETAX CBA3K
Ha MHTYWTVBHO ITOHATHOM S3BIKE, YTO BBIHY>KJaeT Hac I10CAeA0BaTb
MMeIoIlelicad HaydHOU TpasuINM, M NpUAATh IOHATUAM CUCTeMa,
OopraHm3sanyis, CTpyKTypa CBOM «peTrMOHaAbHbBIN» CMBICA.

Vnage rosopsl, 44s onmcaHmus peaamsanumu Meramopdosa Aas
CeTU CBS3M IIOCPEACTBOM ITapaMeTPUYECcKOro YIIpaBAeHMs HeOOXO-
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AUMO C€O34aTh €€ MUHMMAaAbHYIO MOAeAb, B paMKaX KOTOPOI BO3-
MOXKHO IIpejMeTHO TOJAKOBaTh O IIpoIjeccax M Iporedypax eé ObIcT-
poii peopranmsanuu. 3ajada 410001 MMHUMAABHON MOJeAM — He B
TOM, YTOOBI BCé OOBIACHNUTD, @ B TOM, YTOOBI AaTh A3BIKOBBIE CPEACTBa,
ceMaHTHYeCKMe TOHATHUA, AAs OCMBICAEHHOTO OOCY>KAeHUs MyTel
pemenus mpoOJeM B KOHKpeTHON IIpeiMeTHON obaactu. Ompege-
AUTHCS C aCCOLIMAaTVBHON Da30i1.

Taxoil 1moaxos mHpeACTaBAsAeTCA AOCTaTOYHO OPTaHMYHBIM, TakK
KaK paccMaTpMBaTh 4100011 OOBEKT BHe pacCMOTPEHMS ero JeiiCTBILI
HENPOAYKTUBHO. A AeliCTBUe IIpejliodaraeT HaAu4yle areHTOB AelcT-
BIISI, COBMECTHBIE AEVICTBUS KOTOPBIX B MHOTOAreHTHOW OpraHu3aliuu
HarpaBAeHbl Ha pellleHMe eAMHON 3ajaul. ATeHTBI AeVCTBUS Beeraa
AOZAXHBI OBITh aKTUBHBIMI.

B namem caydyae cpeaoii, B KOTOPOI A€MICTBYIOT areHThl, SBASIOTCS
YCTPONCTBa C IIPOTPaMMHOI AOTHKOI, pasMelléHHbIe B y3dax ceTu. A
caMM areHTBl SABASIOTCA (IIPeACTaBASAIOTCS) MHQPOPMAaIVIOHHBIMU
IpolieccaMy, OHM He IIPOCTO AENCTBYIOT, a B3aMOAENCTBYIOT APYT C
APYTOM Kak B IIpejeaax OAHOIO YCTPOIICTBa C IIPOTPaMMHOM AOTMKOIA,
TaK U C IpoLeccaM, A0KaAM30BaHHBIMU B YCTPONCTBAX APYIUX Y340B
ceTyr, oOpasysl KOHBeliepsl peaAn3aliuy TpaHcaKuuit. B Tom dmcae c
TaKMMM IIpolleccaMy Kak JpaiiBepbl, KOTOpble CIIOCOOHBI AeMCTBaTh,
HaIpuMep, Ha allapaTypy KOMMYyTaluu KaHaa0B.

Wrax, opranusanmy, B TOM UlMcAe — MCKYCCTBeHHbIE, IIPeACTaBAsIIOT
coDOI1 MHOTOareHTHBIe COOOIIecTBa. ATEHTHI, B OTANYME OT KOCHBIX
00DbeKkToB, 001a4ai0T COOCTBEHHBIM IIOBeAE€HMEM, HOPMUPYEMBIM
CHICTeMOI — KOMIIAEKCOM €AUHBIX AASl BCeX MpaBuaA JelcTsusa. A
X B3aMMOCOJeNicTBMe obecrieumBaeT (PYHKINMOHAA OpraHM3aIlul,
¢popmupyer akTyaabHbBIe A5 LIeAel JKU3HU COOOIIecTBa CTPYKTYPBHI.

IlpaBuaa aemicTBMSI M B3aMMOAENCTBMSI areHTOB (MHQOpMaIN-
OHHBIX ITPOIIECCOB) IIpeolipeseleHbl eANHON 00s13aTeABHOM AASI VIC-
NOAHEHUs AAs BCEeX areHTOB OpPTaHM3alyU CUCTEMON IIPOTOKOAOB.
UToOB! paHbIlle BpeMeHM He BIIacTb B HEYMECTHYIO PeAyKIMIO, MBI
IIOKa He yrnoTpedAsAu TpasUIIMOHHOe MOHATHE — DAeMeHThl OpraHu-
sanum. /Jeao B TOM, YTO €CAM MBI acCOUMMPYEM C BTUM IMOHATUEM,
HaIlpuMep, amIlapaTHO-IpOTpaMMHbIe CpeACTBa Y340B CETU, TO MO-
K€M KOHCTaTHpoOBaTh, B 9DA€MEHTaX BO3MOXKHaA AOKaAM3alus He-
CKOABKMX IO «MCIIOBEAYyeMOI» MMM CUCTEeMe IPOTOKOAOB IIOIyAs-
LIMI areHTOB, IIOCKO/ABKY HAIIM areHThl, MHQPOPMaIOHHbIE ITpOIlec-
CBl, HEeMaTepMaAbHBL. DTU HOMIYASLNI MOTYT IIpeObIBaTh B D/1€MeH-
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Tax KakK B AaTEeHTHOM COCTOAHNMU (He aKTyaAM3MPOBAHHOM), TaK U B
paboueM cocTosHMH. B mocaeaHeM caydae OgHU U Te K€ DA€MEHTEHI
MPeACTaBASIOTCA, IO CyTH, CyOCTpaToM, Ha KOTOPOM pa3BMBaeTcs
JyHKUMOHMpOBaHNE HECKOABKNX Pa3HBIX MHOTOAreHTHBIX OpraHM3a-
11 O4HOBPEMeHHO. A ecayM BMeCTO OAHOI JeJCTBYIOIIeN, akTya-
AVBUPOBATDH, HAXOASIIIYIOCS A0 TOTO B AaT€HTHOM COCTOSHUMU MHYIO
IO CHUCTeMe TOMYyASINIO areHTOB AeVICTBM, TO (PYHKIIMOHAABHBIN
00AMK CeTM MOXKeT KapAMHAaAbHO M3MeHUTLCs. COOCTBEHHO ®TO 00-
CTOSITEABCTBO U SIBASIETCA OCHOBHON IIPEeAIIOCHIAKON K peaamr3aryn
IapaMeTPpUIeCKOTO yIpaBAeHUs ceThIO cBsi3y. CyIeCcTBeHHBIM SIBAS-
eTCsl TO, YTOOBI OOAMK M3MEHMACS MpecKa3yeMo, a He 40 Hey3HaBae-
MOCTH, Ba’KHa 9KBU(UHAABHOCTh CMHTE3a, a DTO BO3MOXKHO, €CAU B
opraHM3auyu OyAeT IMPUCYTCTBOBaTh (PAKTOP, UTOXKAIINII CTaHOBAe-
Hre. Oprannsanum — opraH30BaHHEIe sBAeHMs. [Ipeaniosaraem, gro
3a OpraHM3aluio JKMBOIo oTeedaeT Takoll areHT kak AHK, nmMenHo ona
pOXAaeT YIOPAAOYEHHOCTh — YHMKAABHYIO IIOBTOPsIEMOCTh
rporiecca >xu3Hn. Hugero moaobHoro ¢pusnka He 3HaeT 11 He MOJKET.

Wrak, cucrema — crioco®, MocpesCcTBOM KOTOPOTO IPOM3BOANTCS
MIOAYNMHEHNEe areHTOB AeVICTBMSI OpraHM3alui eAVHOMY OOIeMy
HOpPsIAKY ¥, COOCTBEHHO, CaM ®TOT MOPAAOK (puryaa, uro). Cucrema
Kak moie B (pU3NKe, — He COBepIlaeT pabOTHl, a ANIIL HaIpaBAseT
aKTMBHOCTh areHTOB Ha peaAmsanuio (pyHKINOHala OpTraHM3allN.
Cucrema sBAseTCSI MHBaApMaHTOM OpraHM3aluM, T.e. HeM3MeHsdeMa
B3alIMOCOJENICTBIIEM aTeHTOB opraHusaiyum. [Toyuck cucreMsl areHTOB
AEVICTBUSL — CAMBII IIPOAYKTMBHBIN IIIaT aHAAM3a.

B HamreM KOHTeKCTe, OpraHM3al/sl — BTO MHOXXECTBO areHTOB,
AETICTBYIOIIUX II0 OJHOM M TON >Ke cUcTeMe, 0e3yCAOBHO IOAYNMHEH-
HBIX DTOI CHCTeMe AeMCTBI, 00Opa3HO IoBOpsl, HAXOAMAIIUXCS T10/4 eé
nroMm. CoBCTBEHHO CIIOCOOHOCTH ¥ BO3MOXKHOCTD MCIIOAHSTH AaHHYIO
CHUCTEeMY OIIpeJeaseT MPUHAAAeXXHOCTh areHTa K OpTaHU3all i

IIpn anaamse QyHKIIMOHMPOBAHMS OpraHM3ALUN CAeAyeT
YIUTEIBaTh, YTO OAHM M Te >XKe eé DAeMEeHTHl MOTIYyT OAHOBPEMEHHO
MOAUMHSATECSI HECKOABKUM TIOPsIAKaM, KaXKABIN U3 KOTOPBIX KECTKO
yCTaHOBAeH. /eATeAbHOCTh TaKOIO «®JleMeHTa-MHOTOCTaHOYHMKa»
BBITAAANT BeCcbMa pa3HOOOpasHOI, 1, 0e3 4eKOMHIO3UIINNM (P YHKINIA
OpTaHM3alN! Ha pa3Hble IIPOLIeCCH 10 IPUHAAAEXKHOCTY X K pas-
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HBIM CcUCTeMaM, e€ ommcaHue (MoAeab) OyaeT He IIPOCTO CAOXKHOM, a
Hea/JeKBaTHOJ, XOTsI CaMU CHCTeMBI BCerAa IMPOCTEL

B mpumeHeHMM K paccMOTPeHMIO ceTell CTPyKTypa — 9TO He
TOABKO MTHOBEHHBINI CHMMOK CITeIM(PUUECKUX COeAMHEHMIT Bcex
areHTOB AEJCTBUA B OpraHM3alum. DT CTPYKTYpPHI, IIpeACTaBAsIO-
IIye pa3HOOOpasHbIe CTeKM, IIyAbl M IPOoPuAN IIPOTOKOAOB I104ara-
10TCs1 (He Oe3 ocHOBaHMIT) oOIen3BecTHEIMU. [TosTOMYy paccMoTpyum
TOABKO CTPYKTYPBl AOTMCTUYECKM-MaTepUaAbHOM COCTaBASIOIIEN
ceTH, K KOTOPOM OTHOCSTCS CHCTEMBI Ilepejault, OKOHeUHble CPeACTBa,
AVHNM CBSI3M, Y3ABl U BCE, YTO KacaeTcs OpraHM3aluu IIpOoM3BOACTBA
U IIpeAOCTaBAeHMs CBA3HBIX pecypcos. Ecam paccMaTpuBaTh MHOXKe-
CTBO MaTepMaAbHBIX DA€MEHTOB CeTH A0 Hadala AeMCTBUS MPOIeccoB
CHCTEMBI, TO 3TO MHOXX€CTBO MOXXHO IPeJCTaBUTh KaK HeKyI0 HUYeM
He OOYCAOBAEHHYIO CyOCTaHIIMIO — JAOTUCTMYECKyIO 0asy, KoTopas
IepBUYHAa B OTHOIIIEHNII CBOVX COCTOSHMIA.

B cBs31u ¢ 9TUM, HallpuMep, B OpTaHM3alINHU (CETU CBI3U) CAeAyeT
pasanyaTh ABa BUAA CTPYKTyp. Bo-TiepBBIX, CTPYKTYPBI 4451 ACTICTBIS,
KOTOpble O0D0pasyloT AOTMCTUYECKM-MaTepraAbHYIO COCTaBASIOIIYIO
cetu. Ha eé cpeacrsax obpasyeTcss M opraHmM3yeTcs ceTb C KOMMYyTa-
IIMell COCTaBHBIX KaHaA0B, K KOTOPOI TpaHCIIOPTHBIE OOBEeKTHI, IIPU-
HaAJe’Kalllyie CUCTeMe yIIpaBAeHUs, IPUCOeAVHSIOTCA aOOHEHTCKM-
MM AMHUAMM, a COCTaBHBIMU KaHaJdaMM OOecCIedmnBalOTCs coealHe-
HIS TPaHCIIOPTHBIX 00BbeKTOB. BO-BTOPEIX, AelicTByIOme CTPYKTYPEI,
— CeTb BUPTYaAbHBIX (AOTMYECKNX) COeAVHEHNI TPaHCIIOPTHBIX O0D-
€KTOB CeTH, 10 KOTOPBIM IIPOM3BOAUTCA ABVKEHIE ITOTOKOB Tpadu-
Ka, — KOMMYyTaIus IIaKeTOB M TPaHCIIOPTUPOBKa COOOIIeHUI (ceTe-
BoIl MeTa®oAn3M). CTPYKTypsl B OpraHM3allUN C AEVICTBYIOIIEN CIC-
TeMOI — 9TO y>Xe caeabl (IIPOAYKIINA) areHTOB AeMCTBUs OpraHu3a-
1037078

IlpeacraBaenHas MUHMMa/AbHas MOAeAb sABAAETCS He AeMOHCT-
panueli HeKOro HOBOTO TeOpPeTHYecKOro I0AXOJa K PacCMOTPeHMUIO
CIICTEM I CeTeli, a IpeAcTaBAseT IOIBITKY CPOpMyAUpPOBaTh MHOM
CIIOCcO0 CTPYKTYPUPOBAHUS PealbHOCTH, AeAalONInii O4eBUAHBIMU C
IparMaTnyeckoil TOYKM 3peHMsl (PaKkThl CUCTEMaTU3UPYIOIIETo
XapakTepa OTHOCUTEABHO KAacca MHPOPMaLVIOHHBIX CICTEM.
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MexaHn3M B3aMMOAENCTBUS MH(POPMAIIMOHHBIX IIPOIIECCOB, Ca-
MM IIPOLIECCHI U CETH — MBI CO34aéM caMli, IPUPOAOIIOA00HbIE IIPIIH-
LIMIIBL TIapaMeTPUYecKOrO YIIpaBAeHM:I 34ech BIIOAHe yMecTHHI [15,
18], — xak B cMbIcae 9P PEeKTUBHOCTH, TaK 1 O€30ITaCHOCTI.

4. IIporsuos3 nocaeacTBIUii MPUPOAOIIOAOOHBIX TEXHOAOTMI

Ipespumervvim oxuHyA okom meopetve boza ceoezo, u Ha uere e2o svicokoM He
OMpasUAOCh Hu4ezo. /lepMoHToB. "JemMon"

M.B. KoBaabuyK, pyKOBOAUTEAb OAHOTO M3 KAIOYEBBIX HayYHBIX
yupexAeHnii crpanbl, copeTHUK IIpesugenta PP o Hayke, BrICTyIIas
Iepe/ 4AeHaMU BepXHell majaTsl 3akoHogaTeabHoro Codpanms Poc-
cuiickoit Pegeparium Ha «dKcIepTHOM dace» Coseta Pegepanunu ro-
BOp1A OyKBaABHO cAeayioree [23].

«CerogHs1 BO3HMKAA peadbHasl TeXHOAOTIMJIeCcKas BO3MOKHOCTD B
Iporiecce ®BOAIOINHU YeA0BeKa U Ijeab: CO34aTh IIPUMHIUIINAABHO HO-
BB T0oABUA Homo sapiens cay>keOHOTro yeaoBeka.

Briepsrie 910 cpopMyanpoBaHO MPe3UAEHTOM BCEMMPHOIN acco-
IMaluuu 3ApaBoOXpaHeHMs], IpaBoil pykoit Pokdeasepa, 3ateM Bo-
1110 B MEMOPAHAYM HaIrjnoHaAbHOI OesonacHocTu CIIA.

Ilprmuem, mocraBaeHa 3ajgada AeAaTh DTO TaK, YTOOBI CTPaHEI He
IOH:1AM, 9TO HTO CTaA0 IPOUCXOANTD.

Ecan b1 cMoTpean ¢puabm «MepTBbIii ce30H», BB XOPOIIIO IIOM-
HIUTE, HO TOTAa ®TO OBLAM KaKHe-TO TaM pacCy>KAeHNsA, a CeTOAHs
611010TM9ECKN DTO CTAHOBMUTCS BO3MOKHBIM CAeAaTh.

CBOJICTBO MONYAAIIUN CAY>KeOHBIX AI0A€eil OYeHb IIPOCTOoe: Orpa-
HITYeHHOe CaMOCO3HaHIle, ¥ KOTHUTUBHO DTO PeryAmnpyercs DieMeH-
TapHO, MBI C BAMU BUAUM — BTO y>Ke IIPOUCXOAMUT.

Bropas Bemh — ynpaBaeHMe pasMHOXKEHMEM, M TpeThbsl Belllb —
AeIIeBLIl KOPM, DTO TeHHO-MOoAM(UUMpPOBaHHbIE HPOAYKTHL VI ®TO
TO>Ke y>Ke BC€ TOTOBO.

3HaunT, paKTUIeCKn, CeTOAHs y>Ke BO3HMKJa peadbHas TeXHOA0-
rMyeckass BO3MOKHOCTb BBbIBeAeHU:A CAY>KeOHOTO Io4BuJa AIOAEI.
IITkaaa 11€HHOCTENT ¥ HOBOTO IOABUAA AIOAEN COBEpIIEeHHO MHas, He
JyeloBedecKas, XapaKkTepHas MMEeHHO 445 30MOHM — «yeloBeKa CAy-
>KeOHOro».
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U sTOMY momerars y:Ke He MOXKeT HUKTO, DTO pasBUTHe HayKM,
9TO MO (aKTy MPOUCXOAUT, M MBI C BaMU AOAKHBI IIOHMMAaTh, KaKoe
MeCTO B HTOM IMBUAM3ALIUY MBI MOXKEM 3aHSATh».

IToxoxe, cam M.B. KoBaabuyk He Ipoub 3aHATh MECTO Aujepa B
crierjoriepariuy 1o TpaHcgpopMaLny 4eA0BeKa pa3yMHOTIO B Ye10BeKa
cay>kebHOTO, MpUCTaBKM K KOMIBIOTepy. B craThe [24] mpusogurcs
AAVIHHBI IIepedeHb BO3MOSKHBIX HeTaTMBHBIX ITOCAeACTBUII DKCIIaH-
CHI IPUPOAOIOAO00HEIX TeXHOAOTUI B OMKyMeHy deaobedectBa. Ho
TaM >Ke «TOP>KeCTBEHHO ITpOBO3rJalllaeTcs» caeaylolee: «/BuUrasch
IO IIyTV CHHTe3a IPUPOAOIIOAOOHBIX CICTEM, YeAO0BeYecTBO I0J0M-
AET K CO3JaHMIO aHTPOIIOMOP(HBIX TEXHMYECKUX CHCTEM C DAeMeH-
TaMI CO3HaHM: ¥ CIIOCOOHOCTBIO K IO3HAHUIO. /A5 pereHms 9TOM
3agauy HeOOXOAVMBI KOTHUTMBHBIE Hayku M TexHoaornu. Ha cae-
AyIOIieM ®Talle pedub IOMAET y>Ke O CO34aHMM COODIecTBa aHTPOIIO-
MOPQHBIX YCTPOMCTB M CICTeM, B3aIMOAEMCTBYIOIIUX APYT C APYIOM
U C BHeIITHel cpeoli, B TOM JlcAe C 9eA0BeKOM, U HaleAEHHEIX OIIpe-
AeAEHHBIMM COIIMaAbHBIMM PYHKIMAMU. HakoHerl, 4ToOB pasyMHO I
9] PeKTUBHO I10Ab30BAThCSI BO3MOXKHOCTSIMI KOHBEPTEHTHBIX HayK U
TEXHOAOTUI, Heobxo0uma paduxkarvbrHas mpancPopmayus cosHanus
€aMOZ0 HeA0B8eKA KAK COUUAALHO20 cyuecmsa (Kypcus Hamr). Bcé oTo
BO3MOXXHO TOABKO Ha Daze coejuHeHNs HaHO-, 010-, MHPOPMaIIIOH-
HBIX, KOTHUTVBHBIX TEXHOAOIMI C AOCTVKEHUAMU COLIVIOTyMaHUTap-
HBIX HayK U TexHoAoruii». ObpaTrure BHMMaHUE, HUKTO M3 HOPMaadb-
HeIX aogeit M.B. Kosaapuyka 00 ®TOM He HOpPOCUT, HO «pe-
DBOAIOIVIOHEPLI» WCHBITHIBAIOT HEYAeP>KUMBIN 3yJ4, OCJYaCTAMBUTD
4e10BeYecTBO II0 cBoeMy pasyMeHMIO. Tak u TaHer rmoackasats M.B.
KoBaapuyky crioco0, Kak yA0XKUTh 4eA0BeKa B IIPOKPYCTOBO A0Ke ero
«paauKaabpHOi TpaHcpopmarum». Crocod IIPOCT, HYKHO TOABKO
AUIINTD 9eA0BeKa pasyMa, Beab IMeHHO HaAldre pasyMa y 4ea0BeKa
II03BOAsA€T €My, IIPMCOeAMHSAACh K ITOTOKaM IIPUPOAHON aKTUB-
HOCTH, 110Ay4YaTh «IIPUOaBOYHYIO MOIITHOCTb» I, B pe3yAbTaTe TaKoOIl
«DKCIIAyaTal[uy IPUPOAB» UMETh «KODPPUIIMEHT [10A€3HOTO AeTICT-
BIs» 3HAYUTEABHO IIPEeBOCXOAAIINII ejuHuIly. UTo HejoCTyIIHO He-
PasyMHBIM MeXaHU3MaM. DTy MIPUPOJHYIO OCOOEHHOCTh 4YeaoBeKa
OTMeTNA 1 A0HEC 40 Mapkca B KoHIle 19-To Beka pycckuii  ¢praocod

56



Ilonos B.M. Memacgusuxa npupodonooodnvix mexHoaio2uti

ITogoamHcKmii, 1I0CAe Yero IOoTpsCEHHBIN Mapke XoTea  CXKedb CBOM
«Karmmmraa», HO He yciiea, ymep, — cae4goM yMep u caM ITogoanuckmii.
Iloka emré HeT OTBeTa Ha BOIIPOC, ITOYEMY B JKMBOI HPUPOAe pas-
BUTHI COBEpIIIEHHblEe MHCTPYMEHTHI ¥ MeXaHM3MBI yIIpaBAeHM: Terl-
A0M Ha OMOAOTMYeCKOM YPOBHe, a B IIpUPOAe TICUXITIeCKOi BO3MOXK-
HBI OECKOHTPOAbHEIE ITpoIiecchl. BO3MOXHO, OTBeT IIpoCT: B IIpUpoJe,
OTAMYHOM OT IPUPOABI IICMXIYECKOI, €CTh DHTPOINs, €€ «CaHMUTap»,
KOTOpas M ecThb TOT CaMbIli MeXaHM3M, CAeP KMBAIOIINII AaBUHOOD-
pasHOe pa3BUTHe IIPOIIeCCOB, a B IIPUPOJe IICHMXMIECKON DHTPOIIILI
orcyTcTByeT. Bor u pesyabrar. HeHacHITHOCTL, HeyMepeHHOCTL U
npoyee. Her Tex ¢akTopoB peaamsanuy cuHTe3a, KOTOpble MTOXKAaT
Ipoliecc ero craHopAeHns. Hy>xna 6oapIias 0CTOPOKHOCTL B ITOAXO-
Ae K KOTHUTVBHBIM TEXHOAOTVLSIM, UM CAOKHO IIpHAaTh IPUPOAOIIO-
AOOHEIN XapakTep. Bo3sMOXXHO, Tak ke Tpy4HO, Kak yJAep>kaTh Ilas-
My B MarHMTHOM IIO/e.

He moaae>xut coMHeHMIO BeJeHNe pa3paOOTKIU B 4acTM YIIpaB-
A€HUsI CO3HaHMeM — KOTHUTHMBHBIX TEXHOAOIUII, MHade Ha3bIBaeMbIX
TeXHOAOTUSAMMU MHKOTHUTO, TO €CTh TeXHOAOTUI BO3JeMICTBIS Ha KOT-
HUTUBHBIE CIIOCOOHOCTU AIOJAel U 4YelOoBedecKMX KoaAeKTusos. Ilo
pesyabTaTaM IIOMCKa B MHTepHeTe COCTaBAeH CAeAYIOIINIl peecTp
TEXHOAOTUI MHKOTHUTO:

XKueoii cynepxomnvromep. CyTb TEXHOAOTUM — CUHXPOHMU3aAIINS
pabOTHI TOAOBHOTO MO3ra Pa3HBIX AI0Ael, TPUMHUMAIOIINX pelleHns],
B pe30HaHC II0 O0IleMy aAropuTMy. B pesyabrarte, B CAOXKHBIX YCAO-
BISIX HEOIIpeJeAeHHOCTH, AOCTuraercs: 610KMpOBaHIe areHTOB BAV-
HISA U AMCTaHIIMOHHOE TIepeHalleAMBaHue CTPaTernIecKnX perteHmi.

Lsemodunamuia dywiu Kawarckozo. CyTh TeXHOAOTUM — yIIpaBAe-
HIle IIOBeAeHMeM OOABIINMX TPYIII AI04eli C OIOpOI Ha TeHOTUII I
apxeTuIl.

Micocaadp Pybarosa. CyTh TeXHOAOTUMU — yIIpaBAeHMe IOPSAKOM
cae/0BaHNs COOBITIUIE ITO MapIIpyTaM B3alMOCBs3eli cMbpica0B. He 1o
MNPUYUHHO-CAe ACTBEHHOMY IIPMHIIMITY, a ITO CMBICAY.

Ynpasaeriue Jyxom. CyTh TEXHOAOTUU — CO3AaHUE OEryImx BOAH
MICUXUYECKUX DIIUASMUI AN CTOSYMX BOAH CTYIIOpa U anaTum.
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3akaoueHne
Ymo, e svixooum Kamennwiii L{eemox, Januna-wacmep?
— nackoeo cnpocuna Xossiika Meonoii Iopei.

B mpomecce BBISIBAE€HMSI TeHe3Mca IMOHATIS «IIPUPOAOIIOA00-
Hble TEXHOAOTUN» OOOCHOBaHa HEOOXOAMMOCTb Pa3BUTUS DTOTO IIO-
HATUSA B P1UA0COPCKOM acIieKkTe. YKazaHBI IIPEAIOCHLAKN aKTyaAbHO-
CTU BBEJEHUs B Ue/0BEUeCKyIO IIPAaKTUKY TEXHOAOTMUII, IpUOAMKAIO-
ITMXCSA [0 Ka4eCTBEHHBIM IIOKa3aTeAsM K XapaKTepUCTUKaM IIPOsB-
AeHNs IPpUPOAHON akTUBHOCTH. IlogBeprHyT KpUTIYeCKOMY aHAAN3Y
Hay4HBII TTO3UTUBUCTCKUII II0AXOJ, K CO3JAHMIO TEXHOAOTUIl IIpU-
PpOAOIIOA00HOTO XapakTepa, He YYMUTHIBAIOIIUI OTJaA€HHBIE COIU-
aAbHBIE TIOCAEACTBIISI HOBOTO BTOP>KEHIS B IPUPOAY.

IlokasaHo, uTO Hambo/Aee MEPCHEKTUBHBIN U IPUEMAEMBIN BBI-
X0/ IPUPOAOIIOAO0OHBIX TEXHOAOTUI MOXKeT OBITh AOCTUTHYT B cepe
ra00aAbHBIX TeA€KOMMYHMKauii. B yactHOCTH, Ha OCHOBe Oonpejeae-
HUs MeTadusmyeckoro 0Oasyuca HIpUPOAONOAOOHON —aKTUBHOCTHU
IpeJA0>KeH BapMaHT IPUPOAOIIOA00HON TeXHOAOTUN CTabMAMU3alIn
U CUHXPOHMU3AINM (PYHKIIMOHAABHBIX XapaKTePUCTUK CeTell CBS3M.
Bseseno 1 060cHOBaHO MpejcTaBAeHUM O eAMHCTBE CYITHOCTH «CHUC-
TeMa—CTPYKTypa—-OpraHu3als». YKa3aHbl, IIOAXOABl K OOBICHEHUIO
OopraHM3anuy IPUPOABl KMBOTO U MNPeANOAO0XKEeHNs O peaabHOCTU
peaansanyy OMOKOMIIOHEHTHI IPUPOAOTIOAOOHBIX TEXHOAOIUIA.

Kakyio maeozormueckyio mnapagurmy «mogOpacbelBaeT» KHMUTa
cosjareasiM MPUPOAOTIOA0OHBIX TexHOAOTUI? IToax0oa K 9TUM TexHo-
A0TUAM cAeAyeT OasupoBaTh He Ha (POPMaABHBIX IPUHIVIIAX, IIO-
AOOHBIX AeXaIllM B OCHOBE MOpraHM3Ma-MeHJAeAM3Ma, a Ha opra-
HIYHBIX MPUPOAE KOHIEIUVIAX, MMEIOIIUX CPOACTBO C KOHIIEIIIIVL-
M, ONpejeAsIONIMMI MeTOAOAOTHIO MUIYPMHIIEB U ABICEHKOBIIEB.
ITomuuTe 3aset V1.B. Muuypuna: "He >xauTte Mmuaocreit oT mpupoast’”.

YuaruTe, mpupoge npucymy KOMOMHAIIOHHBIE YCAOBHBIE CBSA3I:
“KoMOMHAIIMOHHAsL YCAOBHAas CBSA3b—9TO MeXaHU3M TeX CHCTeM
peakumii, KOTOpBle BO3HMKAIOT KakK Obl 0e3 IpeiBapUTeABLHON
00paboTKM, B UTOTe KOMOMHAIINI paHee OOpPa3OBaBIIMXCsS — CBs3el,
XpaHAIINXCA B IaMSATH, U CBsI3€l1, BHOBb 0Opasyommxcs”.

He BceM TexHOAOTMAM MOKHO «JaBaTb IIyTEBKY B SKM3HBb», TaK
KaKk OHU OeccMepTHBL. O4eBUAHO, YTO (PU3NIECKOTO YHUYTOXKEHMS
aTOMHOTO OPY>KIsI HeAOCTaTOYHO A4S 3aKpBITH: Borpoca. Heobxo-
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AVIMO YHUYTOKMTB IIaMSATh O HEM, MHaue s4epHble O0MOBI OyAyT BOC-
co3aaHbl. I'yMaHHBIX cIIOCODOB A5 9TOrO He npuayMaHo. CoBpeMeH-
HBle TeXHOAOTMI MOHMTOPMHIA He CTOABKO COBEpPIIEeHHBI, CKOABKO
aMOnnosHel. Hampumep: Texnoaormm, npumenssinecs s CHIA
cay>x6aMy OXpaHBI A1€COB OT II0KapOB, AeMCTBOBAAN AO TeX IIOp, IIO-
Ka B /ecaX He HaKOIIMAOCh OTPOMHOe KOAMIEeCTBO TopIrodelt PppaxInm.
Korga moxap Bce-Taku BO3HMK, TO Jeca BHITOpeAO BO MHOIO pa3
Ooablite, yeM, ecAy ObI HTUX cAY>KO BOOOIIIe He ObLAO.

CosaaHme OOBIYHBIX TEXHOJAOTMII Oa3upyeTcsl Ha CIIOCOGHOCTU
Jel0BeKa BBOAWUTH HEOAHOPOAHOCTM B pa3AMYHBIE CTalllIOHapHBIE
IIOTOKM IPMPOAHOV aKTUBHOCTM. /lOKaAbHOe KOAMYECTBEHHOE I
KayeCTBeHHOe YILAOTHEeHMEe IIOTOKOB BHOCUT B HMX aCHMHXPOHHOCTE,
CIIOCOOCTBYIOT AOKaABHOM MHTeHCUMPUKAIIUM IIPOI[eCCOB IIPUPOABL,
9TO M oOOecriedynBaeT BO3MOKHOCTb OTBOJA YacTU aKTUMBHOCTU B
Hy>KHOe 4Yea0BeKy pycao. Ho cosgareasM mnpuposornogo0HBIX
TEXHOAOTUI cAeAyeT y4ecTh, — caMa IIpUpoJa YHMKaldbHa U TOTaAbHa,
el He Ha YTO ONMpPAThCA B CBOMX JAESHUAX IIO TpaHCPOpMalny
BelllecTBa B 04arogaTh, KpoMe Kak Ha Ty >ke 04arogaTh, IIOAy4eHHYIO
n3 Takoit >Ke TpaHcpopmanum. IlpmpogHas wMarms 1U3BEYHO
MCIIO/Ab3yeT Hel3BeCTHbIe HayKe CBOVICTBA >KMBOTHOTO, pacTUTEABHOTO
M MHUHEpaAbHOTO LIapCTB — COBepIIeHHO TaK >Ke, KaK, HampuMmep,
9ye10BeK I10Ab3YeTCsl A0IIaabIo.

Ho yeaosek — yacts BeceaeHHoI, 1, TO®TOMY, MOXKeT McCAeA0BaTh
brrtne ToapKO M3HYTpu. OH He MOXET IIOCMOTPeTh Ha CUTyaliuio, B
KOTOPOI HaXOAUTCS, CO CTOPOHHBI. /A4S DTOTO eMy IPUIIAOCH OBl B
CBOEM BUJEHUM OIlepeThCsl Ha KaKyIO-TO MHYIO AelCTBUTeALHOCTD,
KOTOpPOI1 IIPOCTO HeT. YTBepKAeHle, YTO MOXKHO M300pecTyr, He4To He
CyIIeCTBYIOIIee B OKpY>KalollleM Hac MUPO3JaHNI — UAATO3USL.

Vcrioap3oBaHme  KOHLENIMM HPUPOAOIIOJ00HBIX TEXHOAOTMUIL,
IpeACTaBA€HHOI B HACTOSIIEl KHUTE, IIOMOIA0 aBTOPy B IIOAYYEHUU
KOHCTPYKTUBHOTO OITpejeAeHNsl TpaBUTanuu. 1o ecTs, IpeAA0KUTDh
TEXHOAOTMIO OpPTaHM3al! IIPOU3BOABHON TIPYIIIBl  BeIlleCTBEHHBIX
TeA B AOKaAM30BaHHYIO B CBOOOAHOM IIpOCTPAHCTBE CTaOMABHYIO
accormanuio [25], peaapHO 004a4aOMIyI0  BHYTPUCHUCTEMHBIM
53¢ PeKTOM rpaBUTAlNU 3a4aHHON MHTEHCUBHOCTIL.

UnuraTtean MOIyT AOBeCTM AO aBTOpa CBOE MHEHMe O KHUTe
MICbMEHHO IT0 adpecy bmp49@yandex.ru
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