B.M. Ilonos

META®U3UKA ITPUPOJIONOJTOBHBIX
TEXHOJIOI'Ui1

Monorpagus

Bopone:x
2019



b.M. IlomnoB

META®U3UKA 5
[MPUPOAOIIOJOBHBIX TEXHOJIOI'MHA

Monorpadus

Boponex
-2019 -



YK 001.51
BbbK 87.3
11580
ISBN 978-5-89609-580-4
I 580 Meradusnka npupoaonoxo6HbIX TexHodoruii. / [Tonos b.M. —
Boponex: Ksapra, 2019. — 60 c.: un. 3

HccnenoBaHust 10 CO3JaHHIO MPHPOJIONOJOOHBIX TEXHOJIOTHH HabuparoT 000-
potsl. Ilo 3aBepeHMsIM afeNTOB U AMONOTETOB ABWXKEHHUS, PA3BUTHE MPUPOJONOA00-
HBIX TEXHOJIOTHH HaIleJICHO HA TEePeBOA TeXHOC(hEephl Ha OPraHNIHBIE IPUPOJE MTPUH-
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Ilonos B.M, Memagusuxa npupodonooodnvix mexnoaio2uii

1. BBenenue
Hcmuna ecmo cyscoenuss myoicell 6eIUKUX U CIAGHBIX. APUCTOTEINh

[Ipesunent Poccuiickoii ¢penepaunu, B.B. [Iytun B cBoeli peun
Ha 70-o#t IO06wmetino#t ['enepansaoit AccamOiee OOH [1] 3asBui o
HEOOXOIUMOCTH PAa3BUTHSI MPUPOAONOAOOHBIX TexHoJoruid. CyTb
npo0JeMbl, KOTOPYIO TPU3BaHbl PELINTh MPUPOAONOAOOHBIE TEXHO-
JIOTUU, COCTOUT B TOM, YTO IMPOLECCH TII00ATU3AUN MHUPOBOH KO-
HOMUKH BBIP@KAIOT ce0sl uepe3 Co3/laHie TEXHOLEHO30B MIaHeTapHO-
ro macmradba. HTeHCUBHOCTh TIOTOKOB TpadHKka BelecTBa, YHEPTUU
1 HQOpMAIMY B TEXHOIIEHO3aX HEYKIIOHHO BO3PACTAET, UTO TpeOyeT
Bce OOJIBLIEr0 KOJIMYECTBA BCE MEHEE JTOCTYITHBIX MPHUPOJHBIX PeCyp-
COB (BemiecTBa, SHEPTHH, WH()OPMAITUN) HE TOJBKO Ha MOIICpKaAHUE
X (PyHKIMOHMPOBAHMS, HO M HAa HEUTPaIM3aLUIO OTPHLATEIHHOTO
BITUSTHUS OTXO/IOB MX AEATEIHHOCTH Ha caMy 3Ty EATEIbHOCTh M Ha
cpexy oOurtaHus yenoBedecTBa. M mpupomomomoOHble TEXHOJIOTHH,
KaK CpeJCTBO TapMOHHU3AIMK TeXHOC(epsl U OHOCGephl, IO MHEHUIO
MIPEe3UICHTA, MPU3BAHBI PEIIUTH Ha3BAaHHYIO TIPOOIEMYy.

Ho kakoe-n6o ¢unocopckoe 000cHOBaHHE MPUMEHUMOCTH T10-
HATUS TEXHOJIOTHSA K MPHUHIMIAM TIOCTPOSHHUS MHUPO3IaHHWS B Ha-
cTofAIIee BpeMsl OTCYTCTBYET, HYTO MO3BOJISIET TOBOPUTH O TEXHOJO-
TUAX, TOJOOHBIX «TEXHOJOTUSM MPUPOABD», TOIBKO B HEKOTOPOM
MeTapopuIecKoM pakypce, mpuberas K METOAy aHajoruid. MeTon
aHaJIOTH, B IPUMECHEHNH K MeTa(u3uKe U OHTOJIOTHH, KOHEYHO, He-
COBEpILUECHEH, HO, Belb, B JAHHOW CUTyallud, U JPyrde METOIbl HE
Jyd4Iie, a €ClId W JIy4Ile, TO TOJIBKO MPH MPOYHUX PAaBHBIX yCIIOBHSIX,
KOTOpbIE OOBIYHO HepaBHBI. Duocodsl yyar, 4to HeOJIAropazyMHO
KOHCTPYHPOBATh CHCTEMBI KaTETOPHI TMpexkIe, 4eM Bce Te Mpodiie-
MBI, B KOTOpBIE OHH MpPEAHA3HAYECHBI BHECTH SICHOCTB, YETKO HE
chopmynupoBasbl. [103TOMy OCHOBHBIMH LENSIMH TAHHOTO HCCIIEAO-
BaHUS SBJISIOTCS U CaMO IMPOSICHEHNE CMBICTA MOHITUS «ITPHPOJIOTIO-
NOOHBIE TEXHOJIOTHI», BBIABICHUE B MPUPOJE TAKUX MPHHIUIIOB CYy-
MIECTBOBAHUS (MOIYCOB), KOTOPBIE 37IECh MOTYT OBITh aCCOITMHUPOBA-
Hbl C TPEACTaBICHHUSIMH O TEXHOJOTHSIX, W BBISICHEHHE PEaTbHOCTH
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CO3MaHMsA TaKuX TexHoJoruil. lHaue roBops, pacCMOTPETh U B Me-
Ta(hM3MIECKOM, U B OHTOJIOTHYECKOM AaclieKTe BOIMPOCHl O TeHEe3nce
UJCH TPUPOAONOOOHBIX TEXHOJIOTHH, MPUHITUIIAX WX MaTephaliu3a-
[IUH, TIpeielax HX DKCIIAHCHU M KaYeCTBEHHOTO Pa3BUTHS.

B Gozee y3xoMm, HAyYHOM aclieKTe OHTOJOTHS MOXKET pedepupo-
BaThCs KakK HayKa O TPSIYIIEM, O HAJBUTAIOMIEMCS Pa3BUTUHU COOBI-
THHA B KaKOW-T1M00 007acTH OBITH. TEXHOKpATHI BCETIa BBIIBUTAIOT
Ha TIEPBBIH IUIAH CaMOJOCTATOYHOCTH TEXHOJOTHH W  CKPBIBAIOT
BO3MOJKHBIE COIMAJIbHBIE MOCIeACTBHA. M 3TUM BOIpocam, B CMBIC-
JIe COLMANBHBIX MOCIEACTBAN BKIFOUCHUS TPUPOJONOMOOHBIX TEX-
HOJIOTUH B TexHoc(epy, B HalIeM HCCIEJIOBAaHUM HANICHO CBOE
MECTO.

YuuteiBas, 4To 00JaCTh ONpECIICHUS MPUPOIONOTOOHBIX TEX-
HOJIOTUM BeJlMKa, COMOCTaBUMa C caMOM MPUPOAON, B KHUIE CleJIaH
YIOp Ha BbISIBIIEHHE (EHOMEHOB COTJIACOBAHHOCTH, CHHXPOHH3ALUU
U KOTEPEHTHOCTH TPUPOIHBIX IMPOIECCOB TOro (pyHmAaMeHTa, KOTO-
pBI  OTpenenseT HUCKIIOYUTENbHYI0 YCTOMYMBOCTh MHPO3TAHUA.
Crenana MOIBITKA MIEPEBOAA JAHHBIX MPUPOTHBIX METOJIOB CTAOWIIH-
3alMy, CHHXPOHM3AIUY U KOTEPEHTHOCTH B IJIaH TEXHOJIOTHH, BKITIO-
YeHUS UX B 00J1aCTh TeXHOCHEPEHI.

[TonsiTue TEXHOJIOTHUS MMEET CIOXKHBIA T€HE3UC, U, COOTBETCT-
BEHHO, MHOYKECTBO TOJIKOBAHMIA, HO TIPH HAIFICAHUW KHUTH UMEINIOCH B
BUJY TOJKOBaHHE TEXHOJOTMH JaHHOe ¢uiocodom Borskoseim [2]:
«TexHoNoruu — 3TO HE MPOCTO KOAU(PHUIIMPOBAHHEIC 3HAHUS O TEX-
Ho(akTax W croco0ax WX CO3JaHMs, & TaKUE BUJBI JCATEIBHOCTH,
pe3yabTaT KOTOPBIX HE 3aBUCHUT OT MECTa, BPEMEHHU U JIEATENs, KOTO-
poro, B MIPHUHIIMIIE, MOKET 3aMEHUTH aBTOMAT». 3/IeCh MPEICTaBISIET-
sl 1eJIeCO00pa3HbIM OCTAHOBUTHCSI HA TCHE3WCE MOHSATHUS «IIPUPOJIO-
MoTOOHBIC TEXHOJIOTUW» U UX COBPEMEHHOM BUICHUU.

M.B. KoBanbuyk, KOTOpBIM MEPBBIM MMOCTABUJI BOIIPOC O CO3/a-
HUU TPUPOJIOTIOTOOHBIX TEXHOJIOTHH [3], OTMETHII, B YaCTHOCTH, Clie-
nyromee: «KuBas mpupoga OYEHb «IKOHOMHBIN» TOJB30BATEINh
SHEPTHH, OHA MPABWIHHO CAMOOPTAaHM30BaHA, U €i C JIMXBOM XBaTraeT
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«MaJIOMOIITHON SHEpreTHKu (HOTOCWHTE3a». B Hamel coBpeMeHHOM
KU3HU MBI UCTIOJBb3yeM HCKYCCTBEHHO CO3JaHHBIE HAMH MAIIWHBI U
MEXaHHU3MbI, TOTPEOJSIFOIINE KOJIOCCAITBHOE KOJIUYECTBO JHEPTHUU.
Jlnist uX SHEPrOCHAOKEHHS B MPHHITUIIE HE MOXET XBATUTh BO3MOXK-
HOCTE DKOHOMHUYHBEIX «IPUPOJONOJOOHBIX 3HEPTOTEXHOJIOTHIN.
Bnopouewm, 3agonaro no M.B. KoBanpuyka Ha XapakTepHBIH acHEKT
MPOSIBIICHUS MIPUPOJHON aKTHBHOCTH B IEJNOM OOpaTHJI BHUMaHHE
yenoBedecTBa OpurtaHckuit yuéneiii M. Hetoron [4]: «[Ipupoma mpo-
CTa | Bceraa cama ¢ co0oil corjlacHa ¥ HU4Yero He JIelaeT HapacHo H
HE JOCTUTAeT C MOMOIILI0 MHOTOTO TOTO, YTO MOXKHO OBLIO JIOCTHT-
HYTh C IIOMOIIIbI0 HEMHOTOT 0.

Ho, npuMenuB TepmuH «mnpupomonoaooHsie», M.B. Kopampuyk
HE yKa3aJl OCHOBaHHE, MO0 KOTOPOMY HYXHO JICTUTH €ro 00bEM. A,
KaK M3BECTHO W3 THOCEOJIOTHUH, OOBEM MOHATHS AOJDKEH JNEIUTHCS T10
OJTHOMY OCHOBaHHIO. MBI B KaueCTBE TaKOTO OCHOBAHHUS TpeIiaracm
B3STh CTaOWJIBHOCTh, MOO BaXKHEHINIEH XapaKTEPHCTUKOH JH000ro
MIPOMBIIIUIEHHOTO M3ZENsl SBISETCS MPEICKa3yeMOCTh €ro IMoBeje-
HUs — cTabwibHOCTh. CTaOMIBLHOCTh MPHPOIHBIX 00pa30BaHUN HC-
KITFOYUTENFHO BBICOKA, UTO U MPEIOTPENEISeT UX SKOIOTUIHOCTb.

M.B. KoBanbuyk, oTMe4asi HEraTUBHBIE MOCIEACTBUS AJIS YEJO-
BEUECKOW IIUBUIIN3ALMU CIIEOBAHUS MO MYTHU 3KCTEHCUBHOIO JIMHEH-
HOTO XapakTepa Pa3BUTHS COBPEMEHHBIX MPOMBIIUIEHHBIX TEXHOJO-
TUl, BUIUT BBIXOJA B CO3JaHUU TPOMBIIIJICHHBIX TEXHOJIOTHYECKHUX
MPOIIECCOB, MPUOIMKEHHBIX 1O COBEPIICHCTBY K IIpolieccam, Way-
UM B Tipupoae 0e3 ydactus denoBeka. B mpeacrasiennn M.B. Ko-
BaJlbuyKa Mpo0sieMa CO3JaHus MPUPOAOOTOOHBIX TEXHOIOTHICCKUX
MPOIIECCOB MOXET OBITh pelleHa MOCPEICTBOM CHHEPTreTHYECKOMH
KOHBEPIEHIIUN UMECIOIIUXCSI TEXHOJIOTUYESCKUX peIIeHUl, 0a3upyro-
IIUXCS Ha JOCTIKCHUSAX COBPEMEHHON HAHOAJIEKTPOHUKH, HH(OpMA-
TrKH, Oromornn u Koruutojoruu. «Ha mepBom aTame 310 Kacaercs
OOBEIMHEHUS YETHIPEX TJIOOATBHBIX HANPABICHUA CETOMHSIIHCH
Hayku 1 TexHonoruit HBUK: H — 310 HaHO, HOBBII MOJIX04 K KOHCT-
PYHPOBAaHHIO  MaT€pHAIOB  «IOA  3aKa3» IyTeM  aTOMHO-
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MOJIEKYJIIPHOTO KOHCTPYHPOBaHHS, b — 3T0 OMO, 94TO MMO3BOJIUT BBO-
IUTh B KOHCTPYHUPOBaHHE HEOPTaHWYECKHX MaTepHaloB OMOJIOTHYE-
CKYIO 4aCTh M TaKHUM 00pa30M IOJIy4aTh THOPHIHBIC MaTepuaibl, U —
WHPOPMAIMOHHBIE TEXHOJIOTUH, KOTOPHIE JaayT BO3MOXKHOCTh B Ta-
KO THOPUIHBIN MaTepUaIl WM CUCTEMY «IIOACATUTH» UHTETPATHLHYIO
CXEMY M B UTOT€ MOJYYHTh MPHHIUITUAILHO HOBYI) MHTEIUICKTYallb-
HyI0 cuctemy, a K — 3To KOTHUTHBHBIE TEXHOJIOTUH, OCHOBAaHHBIE Ha
M3yYeHUN CO3HAHUS, MO3HAHUs, MBICIUTEIBHOTO Mpolecca, moBee-
HUS JKUBBIX CYIIECTB, H YeJIOBEKa B MIEPBYIO 0UYepellb, Kak ¢ Helpohu-
3HOJIOTHYECKON U MOJIEKYJISIPHO-OMOJIOTHYECKON TOUEK 3peHHs, TaK U
C TIOMOLIBI0 TYMAHHUTAPHBIX MOAXOJ0B. lIpucoennHeHne KOTHUTHB-
HBIX TEXHOJOTHH JacT BO3MOXKHOCTH, OCHOBBIBASICh Ha HW3yYEHHUH
(hyHKIUI MO3ra, MEXaHU3MaX CO3HAHHMS, TOBEICHUS )KUBBIX CYIIECTB,
pa3padaThIBaTh AITOPUTMBI, KOTOPBIC (PAKTUICCKH U OYIyT «OMYIIEB-
JSATHY» CO37aBacMble HAMH CHCTEMBI, HAJeNsAsd WX HEKUM IOoJ00ueM
MBICITUTEILHBIX (DYHKITAL.

[lo cyTtm, co3maHme cymiecTBa M3 BEIIECTBA, TO €CTh BEIIET0 —
kak ToT Ouer — BemiecTBa. 3amMax y>Ke Ha «4eJIOBEKONOAOOHBIe» TeX-
HoJoruu. [IpoekT, HECOMHEHHO, MAacHITaOHBIA, M, HACKOJBKO HaM
W3BECTHO, MOAOOHBIN, HO Oojiee MacmTaOHBINA MPOEKT OBLI pearn3o-
BaH JHIIb ofHaXIb!l — 10 Bone u Ipomeicny (3ambiciy). IIpombicen
— neanue Jloroca, Boruiomienue I[Ipomeicia — nesanus Jlemuypra, uH-
ctpymenTta Jloroca. X MeTOIONOTHA M HCHOJIB30BAHHBIE CIIOCOOBI
peanu3anuu HaMm Hen3BecTHBI. COBpEeMEHHAs HayKa, He HYXJaromasi-
csl B TIPUBENIEHHOW TUIIOTE3€, MPEACTABIAET 3TOT MpoIlecCc B BUIE pe-
[eNnTa MPUrOTOBJICHUST KamK U3 Tomopa. Ilpuuém 6e3 Tomopa. Cro-
CcOOHa JTM OHA «CBAPHUTHY IMPUPOAOIIOA00HBIE TEXHOIOTUN?

Bo03MOXHOCTB CO3JaHMsI MPUPOIONOIO0HBIX TEXHOJIOTHH, Mpe-
BOCXOJISIIIMX IO COBEPLICHCTBY HPUPOAHBIC, MOCPEICTBOM CHHTE3a
MMEIOIINXCS] TEXHOJIOTUIECKUX PELICHHH, TOHKHA UMETh CephbE3HbIE
OPEANOCHUIKH. B 4acTHOCTH, M3 CHCTEMHOTO aHalu3a M3BECTHO, YTO
CHHTE3 BO3MOXKEH, €CIH €CTh (PaKTOP, KOTOPHI UTOKUT MPOIIeCcC CTa-
HoBIeHUs. HaxoxxmeHne Takoro (axTopa ompeaenseT ycrex Mmporec-
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ca cuHTe3a. DTOT (haKTOp MOJDKEH UMETh CMBIC M IMPUPOIY OOIIEeTo
WHBapWaHTa IS CTOJNb PAa3HOPOIHBIX TEXHOJOTHMYECKHX PpEIICHHUH,
100 K 1enecoodpa3HOMy B3aMMOJACHCTBHIO B MPOLIECCE CHHTE3a CIO-
COOHBI TOJBKO TE€ CHCTEMBI, KOTOpbIE WMEIOT OO WHBapUaHT.
Kpome Toro, agmuTHBHBIE ONMEpalMd MOTYT MPUMEHSITHCS TOJIBKO K
00BEKTaM OJTHOTO THIIA, & MYJbTHUILUTMKATUBHBIE — K Pa3HOPOIHBIM,
3a MCKJIIOUYEHUEM MYJIbTHILITUKATUBHOW OMEpalid KOMOMHHPOBAHUE,
MpUMEHNMON BO Bcex ciydasx. M.B. KoBanpuyk He ynmoMuHaeT HU
00 »TOM HHBapuaHTe, HU 00 3ToM (akTope. U, npencrapisercs, co-
BEPIICHHO HAIPACHO.

OO0paTuMcs K OIBITY MPeIIIeCTBeHHUKOB. [loueMy BaBMIIOHCKUI
MPOEKT OKazaycs Oe3pe3ysNbTaTHBIM, a MHUPAMUABI HE TOJBKO IIO-
CTPOCHBI, HO U TPUHOCAT CYIIECTBEHHBIC TOCTYIJICHUS B OFOJKET
Erunra? Jleno, BuauMo, B TOM, 94TO MAPAMHUIBI IMEIOT MPOCTYIO (CO-
BEPIICHHYI0) KOHCTPYKUHMIO. YeM Oirke K 3aBEepIICHUIO TOAXOIUT
CTPOUTEILCTBO MHPAMHUJIBI, TEM YXKE KpPYr «ICHCTBYIOUINX IUID) H
He3Ha4WTeJIbHee MaTepUalIbHBIE 3aTpaThl. 10 €CTh CTPOUTENHCTBO
MUPaMUJIBI — 3TO mporiecc cxoasmmiics. C OamrHel Bce 00CTOUT TO-
nHOMy. becnpenensHbie mapaMeTpbl KOHCTPYKIMHK OarHu (0T 3eMITH
10 HeOa) JAFOT IPOCTOP KOPPYIITMH M YOUBAIOT DHTY3Ha3M HapOIHBIX
Macc. 371ecb MBI UMEEM JEJI0 HE MPOCTO C PACXOASIINMCS IPOLIECCOM,
a ¢ MPOIIECCOM pa3pyMIalomuM caMoro ceds. st Toro, 9ToOsl TIpo-
M30MIEN CUHTE3, HE0OX0UM (haKTOp, KOTOPBIA HTOKUT MPOIIECC CTa-
HOBJICHUS. Y TNHpaMHIbl TakuM (HAaKTOPOM SIBIIIETCS €€ BEpIIHHA.
Bepmuna mapaMuael — GpakTop, KOTOPBIM UTOKHUT MPoIiece € CHHTe-
3a. [lupamMunbl MPEenCTaBIAIOTCS HAM CO3JaHUSMU, YYXKIBIMH BEIpa-
KEHHIO HAITUX MBICTIEH 1 JeHCTBHA, HO (DaKT MX HATNYHSA CBUIETEIb-
CTBYET O CYIIECTBOBAHHH YHHUKAIHHBIX TCXHOJIOTHUI B KAMCHHOM Be-
KE, OCHOBaHHBIX Ha TeX (POpMax MpOSIBICHUS MPUPOIHON aKTHBHO-
CTH, KOTOpBIE, HAM eIlI€ IPEJACTOUT HaWTH B pe3yjbTaTe MPOBEICHUS
WCCIICIOBAaHUN B 00J1ACTH TPUPOAOIOTO0HBIX TEXHOJIOTHIA.

Muadge ToBOps, IpakTHKa KaTacTpod MAacIITaOHBIX IPOEKTOB
00yCIIOBIIEHa HEOCTATOYHBIM BHUMAHHUEM K BBISBICHUIO YKa3aHHOTO
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(hakTOpa M COMYTCTBYIOIINX €My MHBapuaHToB. JleicTBue (axrTopa,
KOTOPBIA WTOXKHWJ CHHTE3, JOJDKHO COXPAHATHCS M IO 3aBEPIICHUU
CUHTE3a, BBICTYIIAs TEIEepPh y)Ke B KauecTBe (akTopa, 00eCIeUnBaro-
ETO CTAOMIN3alHUI0 U CAMOCOXPAaHCHHE OpraHU3allii, — MEXaHU3Ma
penpeccupoBaHusl OTKJIOHCHMI (M3MEHEHWH), BBI3BAHHBIX MAaJIBIMU
BHYTPEHHUMH WU MPEJEIbHO TOMYCTUMBIMU BHEITHUMH BO3MYIIE-
HUSMH, 9TO Ha S3BIKC MAaTEMATHKH HA3BIBACTCS COXpPaHECHUEM COOCT-
BEHHBIX 3HAUCHUM cucTeMbl. Beas B JaHHOM ciyyae peub UAET HE O
CHHTE3€ TPaHCYPAaHOBBIX DJIEMEHTOB, BpPeMS >KH3HU KOTOPBIX UMEET
HAHO-/TUTEIILHOCTh, 2 00 00pa30BaHUAX MO CTENEHU CTaOWIBHOCTH
OJIM3KUM K TIPUPOAHOH, B Ujcalie — mpeBocxoasmux e€. BruioTs 1o
OeccmepTHs.

3neck xe [3] M.B. KoBanbuyk, kak Obl BIOXHOBIISISCH 11-M Te3u-
com o DeitepOaxe [5] — «PuUI0COPHI ML PATUIHBIM 00pPa30M 00b-
SICHSUTM MHp, HO JENI0 3aKII0YaeTCsS B TOM, 4TOOBI M3MEHHTH €TO»,
BEIBOJTUT HEOOXOJIMMOCTh U BO3MOXHOCTh CO3JIaHUS MPHUPOIONOI00-
HBIX TEXHOJIOTUH ciemyronuMm oOpasoM: «llapagurma pa3BUTHS HAy-
Ki B KoHIle XX BEKa M3MEHWIACh OT M3YUYCHHUS TOT0, KaK YCTPOEH
MHp, K TOMY, YTOOBI IICJICHAIIPABIICHHO W ONTHMAIBHBIM IIyTEM Ca-
MHM CO3/1aBaTh KaKUE-TO €T0 JIEMEHTHI. DTOT IyTh Pa3BUTHSA YETKO
OnpeJielicH — HayKa JOCTHUIIIA ONMPEACIEHHOTO YPOBHS, U HOBEHIIINE
JIOCTIKCHUSI HAHOTEXHOJIOTHH JOJKHBI TJIABHO W €CTECTBEHHO TIepe-
TeKaTh B c(hepy MpOU3BOJICTBA, CO3/]aBaTh HOBBIC MPOIYKTHI, (POpMH-
pOBaTh HOBBIC PBHIHKU U yIy4IlaTh cTapbie». UecTHO TOBOPS, YIOMHU-
HaHWE O PhIHKAX W HAHOTEXHOJIOTHSAX PEXKET CIYX.

Cnenyetr otmeTuth, uto KoBansuyk M.B., morpyxasch B MEUTHI
0 HOBBIX PBIHKAX, B CBOCH IporpamMMme CO3IaHHS IPHPOIOIOT00HBIX
TEXHOJIOTHI HE HAMEN JOCTOWHOTO MecTa JUTsk (PUI0CO(UH.

Koneuno 3acnyra M.B. KoBansuyka Benuka, OHa COCTOUT B TOM,
YTO OH YBHUIEH 3Ty IpoOIeMy — IpoOJIeMy pa3pyIIMTEILHOTO Xapak-
Te€pa COBPEMEHHBIX TEXHOJIOTHM, — U TIOHSUT HEBO3MOXKHOCTD JIETKOTO
Y TIOCTICTITHOTO €€ PeIICHUSI.
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2. Metadu3uka npupoaonoI00HbIX TEXHOJIOT Uil
2.1. AKTyaJIbHOCTb MPUPOIONOXOOHBIX TEXHOJIOT Ui
Myopocmu poosicoaemces be3 anecmesuu

B aHTHYHBIE BpeMeHa IIeNbI0 HayKH ObLTH MYyIpOCTh, TOHUMaHUE
MPUPOJHOTO MOPSAKA U CYIIECTBOBAHUE B FapMOHUU C HUM. To ecTh
B T€ BPEMEHA MPUCOECAUHECHHUE YETIOBEKA K PUPOIHON aKTUBHOCTHU HE
VWMo sl IPUPOABI  Pa3pyIIUTENbHBIX mnocuencTsuit. Ilpwm mpo-
cMoTpe yueHusa [lnmaTona [6] B maneosIMCTOMOIOTHYECKOM paKypce
JIETKO 3aMETUTh: JPEBHHUE MBITAIUCh OTBETUTH HE TOJIHKO Ha BOIIPOC
«mo4yemy?», HO U «3adueM?». A UMEHHO: aHTUYHAsI MBICTb BKJIIOYAET B
MOHSITHE NMPUYMHBI HE TOJBKO JIOTHYECKHU MPEIIICCTBYIONIMIA aKT (13-
3a 9ero), HO | I1eJIb, Ha3HaUYeHWe (I Yero), MOTOMY YTO MpUYHHA —
ATO HEKHWU TJIO0ANbHBIA MPUHIUN CyliecTBOBaHUS Bemm. Cremosa-
TEJHHO, JKENAIONUI HaWTH MPUYUHY BEIIH, TOJDKEH MOHATh, YTO IS
He€ «HamIydliee», TO €CTh €€ Ha3HAUeHHWE U HJeajJbHOE YCTpoe-
HUe. 3Has 3TO «HAWITYUIIEe», JIETKO MOHATh, IOYEMY BEllb BO3HUKA-
€T, KaK CyIIECTBYeT M oT4dero norubdaer. To ecTh aHTHIHOMY MBITILIIE-
HUIO MPUCYII SKOJIOTHYECKUIN XapaKTep.

Koneuno, TexHonoruu ObLUTH ¥ B KAMEHHOM BEKE, 1 UMEHHO TIPH-
pononogo6Hsie. [IpHHATO CYMTATh, YTO MBI KUBEM B HEKOTOPOM HH-
(hopMaIMOHHOM BEKe, a KaMEHHBIM BEK — 3TO Haile Aalékoe MIpo-
nutoe. Ho xaMHH-TO HUKyZa HE naennch. Mpl, oOuTaTenn OONBIINX
TOPOJIOB, )KUBEM B KAMEHHBIX JDKYHTJISX, HAMHU K€ CO3aHHBIX, U 3TH
JUKYHIJIM CTPEMUTENBHO pa3pactaroTcsi. KaMeHHBIM BeK 3aKOHUUTCS
TOJIBKO TOTJa, KOTJa HMCUYe3HeT MOCIeIHWH KaMmeHb. BeposdrHo, Ha-
MHOTO TI03)K€ HMCYe3HOBeHus1 nHpopMmaruu. Kcraru, erumerckue mu-
pamMUabl 1 MHOTHE IPYTHE METATUTHYECKAE COOPYKEHHS YKa3hIBAIOT
Ha TO, YTO MHOTHE BBICOKHE TEXHOJIOTMM KAMEHHOI'O BEKa YTPauCHBI.
[IpuHIMNUANbHO HOBBIA TEXHOJOTMUECKUM MPUHIINI, BBI3BABIIUN
OO0JIBIION CKaYOK B PA3BUTHU PATUOIIEKTPOHHUKH, COCTOSIBIINKN B HC-
MOJIb30BaHUU YK€ TOTOBBIX PE3YJIbTATOB (KOHCTPYKIMH) B KauecTBE
JJIEMEHTOB arperara ¢ 0ojee MHPOKUMH (PYHKIIMOHATHFHBIMUA BO3-
MOXXHOCTSIMH, B KakOM-TO CMBICIIE BEPHYJ HAC B KaMEHHBIH BeEK.
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bonemme waTerpanpHle cxeMbl (BMC) Ha WHXEHEPHOM IKaproHe
UMEHYIOTCS KaMHSIMHU.

CoBpeMeHHBIE TOUHBIE HAYKH HAYalUCh C 3aMEHBI BOIIPOCA «UTO
mpoucxoaut?» (Meradusrka) Ha BOIPOC «YTO HAM HYKHO y3HaTh O
TOM, YTO MPOUCXOAUT?». MeTomonornueckas MoAomiéka 3TOro cMe-
HIEHUS] COCTOMT BO BBEJCHWH YHCENl B MPHUPOAY C MOMOIIBIO YCIOB-
HBIX OIlepalui.

[Iponecc «ommdpoBKH MHPO3NaHUSD» HWHULMHPOBAI [ amuineil.
Ilopxon I'anmuies K MOCTHXKEHUWIO MPHUPOIBI COCTOSAT B TOM, YTOOBI
MOJTyYUTh KOJHMYCCTBCHHBIC OIMCAHUS SIBJICHHM, IMPEICTaBISIFOIINX
HAaYYHBI MHTEPEC, HE3aBUCUMO OT KakuX Obl TO HM ObUIO (u3MUe-
ckux oOBscHeHWH. 'anmune pasmensut MaHeHUe [ITomeMest o ToM, 9To
NpUpOAa COTBOPEHA TI0 MaTEMAaTUYECKOMY IUIaHY W PEIIUTENBFHO OT-
JlaBasl TPEANOYTCHUE TIOMCKY MareMarndeckux (GopmMyi (yCIOBHBIX
OTIepaIyii), OMUCHIBAIONINX SBJICHHS MTPUPOJIBI.

Bskon mepBeIM chopMyIHPOBAT YETKYIO TEOPUIO IMITUPUIECKO-
TO MOAX0/Ia B HAyKe M CTPACTHO OTCTamBall ero. bakon mucan [7], 9to
NPUPOAY CIIEAYET «IPECIIeOBaTh B €€ 0Ny IaHUIX», «IIOCTABUTh Ha
CIIy)KO0y» M caenatb «pabom». Ee ciieayer «3aTounTh B TEMHUILY», H
3a/1a4a Y4eHOTO COCTOUT B TOM, YTOOBI «BBINBITATh ¥ HEE €€ CeKpe-
Tel». @paHcuc bokoH, Oyaydn reHepalbHBIM IPOKYPOPOM KOPOJIS
Jxetimca I, OBIT OYEHB XOPOITIO 3HAKOM C CHCTEMOH Cya Haa Belb-
mamu. OH mepeHec MeTadophl CyaeOHOrO pa3OHpaTenbCcTBA B CBOM
HayuyHble TpyAbl. Takol moxaxon xapakrepeH u g Pene Jlekapra,
Hcaaka Hwrorona, Tomaca ['060ca U APyTHX «OTIIOB-OCHOBATEIICH)
COBPEMEHHOU HaYKH.

MareMatu3alnuo €CTeCTBO3HAHUS NPOAOIDKHI B cBoux «Haua-
nax» u «Ontuke» Mcaak HpioToH, cPopMymupoBaBLIMII «METOJ
npuHIMIIOBY». Ero cyTh: Ha ocHOBE ombITa GOPMYIHPYIOTCS Hauboee
001Ire 3aKOHOMEPHOCTH — aKCHOMBI (IIPUHITUIBI), a U3 HUX NEIyK-
TUBHBIM ITyTEM BBIBOJSATCS 3aKOHBI M IMOJIOKEHUS, KOTOPHIC JTOJIKHBI
OBITH, B CBOIO O4Yepenb, MPOBEPEHHI Ha ombITe. Coriacue 3THX Cief-
CTBUil C ONIBITOM B J1a0OpaTOPHOM MHpE CITY)KHT TapaHTUEl crpaBen-
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JIMBOCTU OCHOBHBIX MOJIOXKEHUH Teopuu. M Mo0KEHUs 3TON TEOpUr
JOITyCTHMO HE COMHEBAsCh PaCIPOCTPAHATh Ha BCE MUPO3TaHHE.

®dakTUYeCKH IS TAKOW HAYKU JTOCTATOYHO (DOPMEI 3HAHUS, a HE
€ro COJEpXaHus, T. €. Yero-T0 OTIMYHOro OT 3HaHus. CoBpeMeHHas
(u3uKa He HeceT HUKakoro (mrocodckoro 3apsaa, uO0 B Hayke, IMO-
CTPOCHHON Ha MaTeMaTHUYECKUX MOJIENSIX, HET MECTa KaTeropuu Ka-
yectBa. Ouocodust yauT Hac MoaBEpraTb COMHEHHUIO JaXKe TO, UTO
KaXeTcsl HaM caMOoo4eBUAHBIM. HayuHas e mpomaraHja, 3a4acTyro
HaINpOTHB, MPEeIaraeT CYNTAaTh CAMOOYEBUIHBIM TO, HAJl YEM CIIEZO-
Bajo Okl 3ayMaThCs, B 4YeM ObLTO OBl pa3yMHO YCOMHHTHCs. Hayka
ceiiuac WCIBITHIBACT KPHU3KMC M3-32 BHITECHEHUS YUYEHBIX ¢ (pusmue-
CKMM MBIIUIEHHEM YYEHBIMH C MaTeMaTHYecKWM, aOCTpaKTHO-
BHUPTYQJIBHBIM MBIIIIJICHUCM.

B XVII Beke 1enpi0 HayKy CTalo 3HAHWE, KOTOPOE MOXKHO HC-
MOJIB30BaTh IS TOCTIOACTBA M YIIPABJICHUS MMPUPOAOH, — HHCTPYMEH-
TalnpHOE 3HaHKWe. M MO CeromHAIIHUN JeHb HAyKa U TEXHOJOTHS HC-
MOJIB3YIOTCSl MCKITFOUUTENFHO IS IeJiel, KOTOpPhIe OMAacHBI U TyOu-
TeabHBI. JIF0ObIE COBpEMEHHBIE TEXHOJIOTHH HANPaBJICHBI TOJHKO Ha
TO, YTOOBI C HANMEHBIIUMH 3aTPATaMH MOTYYUTh HAUOOJBIIYIO Mac-
Cy IPOAYKIIWH, HAXOSIIYIO COBIT.

Ceiiuac yHmaMeHTalbHAs Hayka, Oa3upyromascs Ha (UI0co-
¢un, kak TOT ckpumad u3 QuipMa «KuH-13a-13a», yXKe He Hy)KHA.
310 obmmee mecto, I'. BeiiTcon [8] mo aHamornyHOMY MOBOAY 3amMeya-
eT: «Kak ToIbKO OHHM OTKPBIBATH 3PPEKTUBHOE «ICUCHHUE» IS YETO-
00, WCCIIEIOBaHUS B 3TOM O0JAcTH MpeKpamainch, 1 BHUMaHUE
HaIpaBJsuIoCh Ha 4TO-TO Apyroe. Ceidyac Mbl MOXKEM MPEAOTBPATUTH
MOJIMOMHUETINT, HO HUKTO MOYTH HUYEro HE 3HAaeT O CHCTEMHBIX ac-
MeKTaXx »JTOW TMopa3uTenbHOl Oonesnu. lccnemoBanus mo Helt
MNPEKPATWINCh WIH, B JYYIIEM CiIy4yae, OTPAaHHUYMBAIOTCS COBEPILCH-
CTBOBAaHHEM BaKLIMH.

Ho, noxoxe, Takoii moaxoj ucuepnan ceds. Heocriopumeriii dakt
— 3a nocueaaue 50 neT opUIMANTbHON HAYKOW HE OTKPHITO HU OTHOM
Ka4eCTBEHHO HOBOW IPOMU3BOJUTEILHON CUIIbI. AKaJeMUYecKas Hay-
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Ka Kak OBl OCTaHOBWJIACH B CBOEM pa3BuTHH. OCOOEHHO SICHO BHIIHO
Oecrutogue sToro mepwona Ha (QoHe QyHIAMEHTATBHBIX OTKPBITHH,
CACIAHHBIX B MpeAbLAyIIne cTo JeT. He moMoraer maxe oOMIIBHOE
(uHaHcupoBaHue. Pecypchl TpaTsaTcs Ha «4E€pHBIC ABIPHI» U TPOYHE
MyCThIC TJIAMYPHBIC JIeNia, He TPUHOCSIIUE MOJB36I, a HE Ha HYXHBIE,
C TEXHOJIOTUYECKHM BBIXOJIOM HCCIIEJIOBaHMSA. B UTOTre, TEXHOJOTHU
3aBTPAIIHETO HS HE 3apOKIAI0TCs, a AOCTYITHBIE PHUPOJHEIE PeCyp-
CBI UCTOIICHEI.

MHOTOUYHNCIIEHHBIE TEOPETUKH, YTOOBI CKPBITH CBOE TBOPUECKOE
Oeccuiiue U BHEIPUTH B OOIIECCTBEHHOE CO3HAHHE WILTIO3UIO 00 -
(heKTUBHOCTH CBOMX OpEOBBIX MHCHHYAIIUH HE OpPE3ryoT BBEJCHUEM
B CBOM TEOPWH AHTHJIOTUCTHYECKUX KOHCTPYKIIHHA, SKBHUBAJIEHTHBIX
3aknuHaHUIO «llo IIyYbeMy BEICHBIO» M3 PYCCKOHN CKa3KW WU TMapa-
JIOTU3MY W3 €BpEHCKOTo aHeknoTa: «PabnHoBHMY, T1Ie BB OepeTe AeHb-
ru?» — «B Tym00uKe». — «A KTO MX KIaAeT B TyMOOUYKy?» — «Mos
JKEHa». — «A KTO HX JlaeT Ballel xeHe?» — «SI». — «A rne Bbl Oepere
neHeru?» — «B Tymbouke». Hepemko mcmonb3yercs emé Oojiee TOH-
KHii TpuéM: B IIaxMaTaX MOYKHO IMOCTABHUThH MO3MIIMIO, KOT/Ia JIBa KO-
HS ¥ KOPOJIb CTaBSIT MaT OJHOMY KOPOITIO, HO K 3TOW IMO3UIINU HEBO3-
MOHO MPUNTH B peabHON MapTUH, TOTOMY YTO HEBO3MOXKHO MpPHii-
TH K 3TOH MO3UIMH, HE HapyIIas rnpaBuiI. YacTo 3a mpeanockuIKy J10-
Ka3aTenbCTBa OEpercsl TO, YTO elle HYXXHO J0Ka3aTh, BHICKa3aHHOE,
BO3MOXKHO, B HECKOJIbKO MHOHM (hopMe, JoKa3biBagMasi MBICIb BBIBO-
JUTCSI M3 caMoii ce0s U TIOJTyyaeTcs He JIOKA3aTeNbCTBO, a MyCTOE XO-
JKIACHHE TI0 KPYTY, TOPOYHOMY KPYTYy.

JItoqu HauBHBI U JOBEPYHBHI, 0OMaHYThCS BCETIA Pajibl, HO, TEM
HEe MeHee, IOTUXOHBKY TePSIIOT BEpY B HayKy. U yke IBMKeHHE CTO-
POHHHMKOB TEOPUH ILIOCKOH 3eMJIM HAYHMHAET OJCPKHUBATh IOOSIBI
HaJ TPEACTABUTEIISIMUA O(QUIIMATHHONW HAYKH, BEIUTPHIBAET Y HUX CY-
JIeOHBIC MTPOIIECCHI.

OpHako BcE OONBINYIO CHITy HaOUpaeT TeHepanus HE3aBUCUMBIX
uccienoBaresnei, He dyparomuxcs GuimocoGun, KOTOPHIM CBOHCTBE-
HEH HOBBIM MOAXOM K Hayke u TexHonorusM. HMcciemosarenu, pabo-
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TalOIIMe B PaMKax HOBOT'O IIOJXO0/a, OCHOBBIBAIOT CBOU TE€OPETHYE-
CKHE TIOCTPOCHHS Ha TIOCTMOACPHUCTCKOM (HI0CO(CKOM JHCKYypCE.
Juckypce, ¢ HEM30€KHOCTBIO BJIEKYILEM 3a COOOH OCHOBHBIE TEMBI:
apXEOoJIOTHIO 3HAHMSA; JNEKOHCTPYKLHUIO M IIEPEOCMBICICHUE CYIIECT-
BYIOIIUX 0a30BBIX TEPMUHOB W OIPEICIICHUI; IUIIOPATUCTHYECKOE
OTHOLICHUE K Pa3HO0Opa3HbIM (opMaM M3ydaeMbIX siBieHHH. OTpu-
IaHue OOJBINX, BCE OOBACHSIONMMX TEOPHi, TOCIOICTBA paIho-
HAJIBHOCTH U PENPECCUBHBIX CTPATETHH aKaAeMHUIECKOro AUCKYypca.

[ToaTOMy M B HallUX PAcCYKACHUAX HE JIOJDKHO OBITH MecTa ar-
HOCTHYECKUM MOTHBaM. [lopakeHueckass MO3UIMsI — HE HAII BHIOOP.
Mpbl paccMOTpend TOJBKO HETaTHBHBIC MPEINOCHUIKK M TEHISHIINH,
aKTYaJIM3HUPYIOIINE CO3JaHNe IPUPOAOIOA00OHBIX TEXHOJIOTHIL, a €CTh
NPEANOChUIKH M TO3UTHBHOTO Xapakrepa. KoHEYHO, HeraTUBHBIE
TEHJCHIINA MMEIOT BPOXKIECHHYIO CIIOCOOHOCTH K CaMOOPTaHHM3AIUH,
OpraHu3allys k€ NMO3UTUBHOIO TPeHJa TpeOyeT ydacTusl HHTEIUIEKTa,
HO OH €CTb HE TOJBKO y YeJOBEKa, a MPUCYLI HPUPOIE B LIEJIOM, U
€CTb IIPEANIOCHUIKN BO3MOKHOCTH HOTPY>KEHHS B HET'O TEXHOLIEHO30B.

[Ipu oObIYHOM aHAMUTHYECKOM (OMHAPHOM) CTHJIE MBILIUICHUS
JIIOAM B IIPOIIOM U OyIyIIEeM 3aMeyaroT JIUILIb TO, YTO HAIOJHAET UX
Hacrosee. HanpuMep, noHMMaHue Hanu4us yJabTPa3ByKOBOH JIOKa-
LUK Y JETYYUX MBIIICH, 3JIEKTPUYECKOTO pa3psaga y HEKOTOPHIX PhIO
CTaJO BO3MOKHBIM JIMIIb HA OCHOBE COOCTBEHHBIX JOCTHXKEHUI B
aKyCTHKE U 3JEKTPOMarHeTu3Me, a MpH OTCYTCTBUU B MPUPOAE ecTe-
CTBEHHBIX MarHMTOB 3JIEKTPOMAarHeTH3M He OblI Obl OTKPHIT. buHap-
HOE€ MBIIIUICHUE HE MO3BOJIAET OTBETUTH AaXKE Ha BOIPOC: YTO IEp-
BUYHO — siiio win Kypuua? Eciau k 3Toi mape 100aBUTh reHETHYe-
CKYI0 NpOrpamMMmy, TO CTAHOBUTCSI IOHSTHBIM, YTO E€IUHBIH Kypo-
SUYHBIA MPOLECC TeHETHUECKH MpeAonpeesieH 3TOH MporpaMMoi —
3aMBIKAIOLIEH AUeiiKy CHHTE3a.

B nocnennue necsituierus cpela OOMTaHUS YEJIOBEUECTBA BCE
OoJblIIe OMYTHIBAETCS CETSIMU AOPOT, TPYOONPOBOAOB U CETSIMU CBSI-
3u. Jl7s1 IpOCTPaHCTBEHHO pPacHpeAeICHHBIX CETeNON00HBIX O0OBEK-
TOB TeXHOC(Ephl XapaKTepHa MHO)KECTBEHHOCTb U TEKY4ECTb CO-
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CTOSIHUM, MPUYEM H3MEHEHHME STHUX COCTOSIHUM HE CBA3aHO JPYT C
JIPYTOM HE TOJBKO MPUYUHHO-CIIEACTBEHHBIMH, HO U 3aKOHOMEPHBIMHU
cBa3samu. [loaToMy obecrieueHue MNPencKa3yeMOCTH B PealbHOM
MacmTade BpeMEeHH METOJ]aMHU, KOTOPhIE OCHOBAHBI HA TEOPHH aBTO-
MaTHUYECKOTO YIIPABJICHUS, H TPATUITUOHHBIMHA METOJAMH CUCTEMHOTO
aHaJIM3a, OPUCHTHUPOBAHHBIMHM Ha YIPABICHUE KOMILICKCAMHU, IIO-
CTPOEHHBIMH TI0 arperaTHOMY IMPHUHIINITY, 3/1€Ch OKa3bIBA€TCS HEBO3-
MOXHBIM. OJTHAKO B HACTOAIIEE BPEMsI YIIPABICHUE CETSIMH CTPOUTCS
Ha MPUPOAONOJAOOHBIX MPHHIMIAX. biarogaps 3ToMy KOMMYHHUKa-
THUBHAsl COCTABJISIONIAS MUPO3JaHUs CTala MPOSBIATHCS B USIOBEYE-
CKOM AeaTenbHOCTH Oonee penbedHO U, Ojarogaps 3ToMy, craia 0o-
Jiee TOCTYMHOW MOHWMAaHHIO JIOJeH KOMMYHHKATHBHAs COCTAaBIISIO-
mas npuponbl, e€ opraHusarus. [lepBEIM HccienoBaTeIeM KOMMY-
HUKATHBHOTO MHpa OBLI aHTIHiicKkui yuéHbrit ['peropu beitcon. m
ke [8] 1 Ipou3BENEHO Ha CBET JTO IMOHATHE.

Kpome akapeMudeckoll HayKH CYIIECTBYIOT HAYKH TPHKIIATHBIC
— MO0 CyTH — MPHUPOJIOIIO-
noOHbie. brnaronmapst HUM B
00J1aCTH CETEBBIX KOMMY-
HUKalM COBEPIIEH TEXHO-
JIOTUYECKHHA MIPOPBHIB.
BarsiauTe Ha TI00aTRHYIO
CeTh CBS3U, HATAHYTYIO Ha
3eMHOM 1map. DTO JOCTHUT-
HYTO 3a TOCJIETHHE TSTh-

JCCAT JICT.

B pe3ynbrare crano mOHATHBIM: CaMOM MPUPOAE MpHCyIla ceTe-
Basi opranuzanus. [loaToMy mpeacTaBisieTcss pa3yMHBIM JABUTATHCS K
CO3IaHHI0 TPUPOAOMOJOOHBIX TEXHOJOTHHA Yepe3 KOMMYHHUKATHB-

HYIO cepy.
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2.2. Metadusudeckuii 6a3uc MPpUPOAONOT00HBIX TEXHOJIOT Ui
Ecmb monkue, eracmumenvhvle C6:13uU MeJNC KOHMYPOM U 3a-
naxom yeemxa. B. bptocoB «tOBeHanbHOE»

®dutocoust BEICTYNaeT Kak IIEHHOCTHOE 3HAHWE, PAIlOHAIBHO
chopMynupoBaHHOe U 000OCHOBaHHOe. B kauecTBe 00Ied Teopuu
pa3BUTHS COBpeMeHHAs Guinocopus MpeACcTacT Kak OHTOJIOTHS (yde-
HUE 0 OBITHH), KaK THOCEOJIOTHs (yUYEeHUE O TIO3HAHUM), KaK aKCHOJIO-
rus (YIeHHE O MEHHOCTSX ), KaK MPaKCUOIOTHS (YICHUE O TIPaKTHUKE) U
T.1. U X0TS HapoaHast MyJIpOCTh YTBEPIKIAET, YTO TO, YTO MMEET IIe-
HY, IICHHOCTH HE MMEET, MOKHO IPEAIOJIOKUTh: B JIUCKypCE IMpaK-
CHOJIOTHH MOXET OBITh TIOCTaBJICH BOTIPOC O IOJIb3¢ PHIOCODHH.

CylIecTBYIOT pa3HbIC B3Il HA MOJIB3Y (PUIOCOPCKUX YICHUH.
KanT Bugen B gunocoduu, mpexie BCero CpeicTBO MHTEILICKTYallb-
Ho#t Teparmmu. CorntacHo Kanty [9] — «Benuuaiimas u, MOXET OBITh,
€JIMHCTBEHHAs TOJb3a BCSAKON (miocouu 4UCTOro pasyma TOJIBKO
HeraTtuBHA; (uiocodusi CIy)XHT HE OPraHoOM Js PACIIUpEeHus, a
JTUCIMILTUHON NI ONPEJICIICHUS] TPAHHUIl, U, BMECTO TOTO YTOOBI OT-
KpBbIBaTh MCTHHY, Y HEE CKPOMHAs 3aciyra: OHa MpeAoXpaHsT OT 3a-
omyxneanii». [lon BausaueM Tpyna Kanrta «Kputuka gucToro pasy-
May, HeMelKas Kiaccuueckas (Guiocopus IOJTo MpeAnpruHIMaa
MOTIBITKA BBIATH 3a Tpenensl (OpMaNbHO-JIOTHYECKOTO, HAYYHOTO,
OCHOBaHHOI'O Ha S3bIKE MaTeMAaTUKH, criocoba MemuieHus. Ho 6e3yc-
TIEIIHO, OCTAHOBUTH, HAOPABIIUIT 000POTHl MaXOBHK MaTeMAaTH3aIlUH,
He cMmorna. B aTom cmpiciie u MbI OyzieM OpHUEHTHPOBATHCA HAa CBOU
CKPOMHBIE MO3HaHUS B Priiocouu NpU PacCCMOTPESHUU TIPUPOJIOTIO-
JTOOHBIX TEXHOJIOTHH.

[TonnmaHue TepMUHA «OHTOJIOTHS» M CaMO MOJICIIEHOE IIPeJ-
CTaBJICHUE OHTOJIOTUHU CYIICCTBEHHO 3aBUCUT OT KOHTCKCTA W IICJICH
HUX HKCIOJb30BaHUs. Pa3paboTka 000 OHTONOIMH — 3TO MPEKIC
BCErO CTPEMJICHHE BHECTH SICHOCTh M BH3YaJIH3UPOBATh OOBEKT KOH-
HenTyanu3anuy. B Hamem ciydae KOHIIENT M eTH OHTOJIOTHH COCTO-
ST B CHETH(HUKAINH KOHIENTYaIH3aI[lHA TAKOTO 00beKTa, KaK MPHpO-
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JIOTIOJTOOHBIE TEXHOJIOTHH, B KOHTeKcTe ompeaenénanoM M.B. Ko-
BalTbuyKoM. OTHAKO 0OBEKTHBHOCTD TMPHUPOAOIIOA00HBIX TEXHOIOTHI
CIIeZlyeT MPUHATH C OTOBOPKOI, YTO MOKa HE CYIIECTBYET TEXHOJO-
THil, KOTOPBIM TPHUCBOEH CTAaTyC MPUPOAONOJOOHBIX. A O TEXHOJO-
TUSX MPUPOBI MOKHO TOBOPUTH TOJIBKO B META(QOPHUECKOM CMBICIIE.
Tem He MeHee, TpU BHUMATEILHOM PacCMOTPEHUH, JIF000# TEXHOIIO-
TUH TPYIHO OTKa3aTh B MPUPOIOIIOI00HOCTH, KOO MHOE IMO001e HaM
HEBEZOMO, 3a IMPEIeTbl IPUPOAbl HUKTO HE BBIIICI — HU YKUBBIM, HH
MepTBBIM. Ho 3T0 moo6ue — kak mogodre 00e3bsIHbBI K YeI0BEKa.

TepmuH «oHTONOTHS BomIen B Qrutocodckuil 00MX07 HEJTaBHO,
tonbko B XVIII Beke Onaromaps Hemeukomy ¢unocody-
parmoHasety Xpuctuany Bomsdy (1679 — 1754), obo3HaunBIIEMY
pasznuure MEexIy OHToNorued u meradusukod. To ecTh TO, 4TO B
COBpeMeHHOH (rirocouu NPUHITO HA3bIBATH OHTOJIOTHEH, TIEpBOHA-
JaJbHO WMEHOBAIOCH METa(pU3UKOW. BOCCTAaHOBMM HCTOPUUIECKYIO
crpaBeAnuBOCTh. He BraBasich B MOAPOOHOCTH OECKOHEYHBIX CIIOPOB
MIpeJICTaBUTENEe COBpeMeHHON HayKu u (mIoco(oB pa3HBIX HAMpaB-
JICHWH, OTMETUM (DaKT BO3POXKACHUS MeTa(U3UKH B COBPEMEHHOM
mupe [10]. U B ganpHEHIIEM H3I0KEHUN MBI OyIeM CIIeIOBAaTh METa-
(bUBNYECKUM MPUHIIUTIAM.

C npeBHUX BpeMEH MPUHATO CUYUTAThH, YTO MeTaU3NKa YKa3bIBa-
€T Ha M3y4YeHHe TOTO, YTO JISKHUT 3a IpeaeraMu (QH3HUecKux sBiie-
Hull, B ocHOoBaHMU uX. Camo (pu3MUecKoe sBICHUE — 3TO BCETO JIUIIIb
neizax (TapamadT, Maiis), CHMOTOMATHYECKOE TPOSBICHUE MTPOILIEC-
COB, UTO WJIYT 3a TpenesaMu GU3NIecKoro sieHus. Hampumep, Bo-
Hbl — 3TO CHUMIITOMAaTHYE€CKOE NPOSBICHUE KOJICOaHUN, BOJHBI —
nanamadT. Konebanus xe, HaxoIsAIpecs 3a MpeaesioM HalluX BOC-
OPUATHHA, — 3TO eINHOOOPa3HO NeCTBYIOIIEe BEUIECTBO, (U3NIECKUI
MIPOIIECC, a BOJHEI — HE (PU3NYECKUI OOBEKT, a Pe3yibTar, IpOU3Be-
JIEHHBIA CTATUCTUYECKOW WMHIYKIIMEH CO3HAHUS COBOKYITHOCTH «IIO-
JIOOHBIX» KoylebaHuil, cBoeoOpaszHasi rpaMMO(OHHAs IUTACTHHKA C
3aMMCcaHHBIMU cliefaMu Kojebannii. CoBpeMeHHass MaTeMaTHKa Clia-
0a, oHAa OPHUEHTHUPOBAHA HAa OOBEKTHI JAaHMAIMA(PTHOTO THIA, a HE Ha
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(mM3uYecKue TPOIEeCChl; MaTEeMaTHKH — 3TO CBOCOOpa3HBIE JIAHII-
madTHBIE Tu3aiiHephl. B 9TOM MpHYuHA CHMIITOMAaTHYECKOTO Xapak-
Tepa ONMHUPAIOIINXCI HA MaTEMATUKy COBPEMEHHBIX HAYYHBIX TCOPHUH.
OKOHOMHS MBIIUIEHHA 10 Maxy Jienaet HayKy HeTpHpPOI0TI0J00HOM!.

UToObI HE MONYYUTh OOBUHEHHUS B TOJIOCIOBHOCTH, JIBA IPUMEPa
JaHAMAaGTHOTO HAYYHOTO TTOX0/1a.

KBanTOBas MexaHMKa SBISETCS MOMBITKON CHCTEMAaTH3aIUH JKC-
MEPUMEHTANBHBIX TAHHBIX MO CIEKTPaM, U BCE TaKUE TOMBITKH, OYb
TO MOJIENIA aTOMa, MAaTPUYHAS WJIM BOJTHOBAs MEXaHWKa, OCHOBAHBI Ha
KOMOMHAIIMOHHOM mpuHIWmIe Putia, ycranosupmero (1908), dro
YacTOThl MU3TYYCHHUS TOUYUHSIOTCS OIPEICICHHBIM Pa3HOCTHBIM OT-
HOIIEHUSM. A Bce IpyTrHe MOJ0XKeH!s (TIOHATHE CIMHA, TPUHIINIT 3a-
npera [laymu, maraeTon bopa u T.1.) BBOAWINCH BIOCIEICTBUH IS
TOTO, YTOOBI HAaOIIOJaeMble YaCTOTHI TOAYHHSIINCh KOMOWHAIIMOHHO-
My MPHUHLHUITY. DTO OTKPHITAas TEOPHsI B TOM CMBICIIE, YTO BO3HHKAIO-
IIMe B HEH HEaleKBaTHOCTU PEATbHOCTH YCTPAHSIOTCS JA00aBJICHUEM
B TaMHUJIBTOHHAH MOIXOJSAIINX OTNEpPAaTOPOB WM DJIEMEHTOB. B cBoE
BpeMs TaKOW K& TOJTrOHKOW COBEPIICHCTBOBAJIM T'€OIICHTPHUYECKYIO
cucTeMy (MaTeMaTH4ecKyIo TEOpHIO), BBOAS HOBHIE MOJIOKEHUS: BBO-
JIVITH STTUIMKIBL, TIOTOM SIUIUKIB OT SMHUIHKIOB, JU(dOEpPEeHTH U
1.1. ['eoneHTprdeckas cucreMa, Kak B HaIlle BpeMsl KBAHTOBas MeXa-
HUKa, ObUTa OJUIIETBOPEHUEM KPAacOTHI, €€ MPEToAaBali U €0 IMOJb-
30BaJIMCh U TIOCJIC MTOSBICHUS TeITUONSHTPUICCKIX TPEACTABICHUM.

To ecTh B 3THUX JABYX Cllydasx npeobianan JaHImadTHRIA MOJ-
XOJI — TeHE3HC U (pU3NIecKas CyTh MPOIECCOB, JIKAIINX B OCHOBAHUHI
sapineHni (JlaHAmadT cnekTpoB W JaHAmA(T CBETHI Ha HEOOCBOJE),
TEOPETUKOB HE MHTepecoBalid. MaremaTtuueckuit uaeanusm Iltomne-
Mest (KaK UICOJIOTHsI WIH aJlTOPUTM) MPOJI0DKACT KUTh B yMaX U Ha-
MPaBIICHUSX «HAYYHOTO MOMCKA» COBPEMEHHBIX yUeHBIX. KBaHTOBas
MEXaHUKa MpUMEpP TOMY, U HE TOJIbKO OHA. UTo ke mAa€T Tako noj-
xon? OH nma€r TexHomoruu pacu€rToB, m He Oonee. CHeKTpaibHBIN
aHanm3 — 0a30Bas TEXHOJIOTHA COBpeMeHHOW xumuu u ¢usuku. [lo
TOMY K€ IIPHHIINITY TOCTPOEHA U Tabnnia MeHeneeBa, OHa SIBIIETCS
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0a30BOI TEXHOJNOTHEH IJIT XMMHUKOB, XOTSI MeTahU3MIECKU 0aszuc y
He€ orcyTcTByeT. KctaTu, cam MeHienieeB B aTOMbI HE BEpPHII.

I'eonenTpuveckas cucrtemMa, Kak KBAaHTOBas MEXaHUKA, OTHOCSTCS
K KJaccy METOJUYECKHX CHUCTEM — TEXHOJOTHYECKHUX 3HAHHUH, KOTO-
phIC HAIICICHBI HE Ha MOHUMAHHUE PEATbHOCTU MBICITUTEIISIMU, a Ha MX
MPUMEHEHUE MHOXECTBOM OOBIUHBIX JIFOJICH IS pACUYETOB B OOBIJICH-
HOM mpakTrke. CIuTaTh HAMHOTO JIeT4e, YeM AyMaTh.

Mei ke, Ipeciieys 1eNb CO3/IaHus TPUPOJIOTIOA00HBIX TEXHOJIO-
TUH, TOMKHBI MMOHUMATh SBJICHHUS MPUPOABI JIUIIH KaK IPOSBICHUE
TOW BHYTpPEHHEW CYIIHOCTH, MEeTa(hU3UKH, KOTOpPas JIS)KHT 110 Ty CTO-
poHy siBiieHu# npupoasl. Heobxomumo mpuOIu3uThCsS K MOHUMAaHUIO
CYIITHOCTH, 000JIOYKOH KOTOPOH CITYKaT SIBIICHHSI IIPUPOIBI.

MoskeM ¢ MBI B CBOUX MCKAHUSX OMUPAThCS Ha KaKUE-THO0 MO-
nend Tpuponsl? Mogenb, OpHEHTHPOBaHHAas Ha OIPENEICHHYIO
Tpyniy CBONCTB CIIOXHOW CUCTEMBI, BCErAa IMPOIlEe CaMOil CUCTEMBI.
Ho nama 3agada cocTOUT HE B PEIICHUM YACTHBIX 3a7a4 CO3JaHUA
MPOCTHIX TEXHOJOTHHA, Hallla IEeNb — CO3[JaHhe MPHPOIOTOJO0HBIX
texHonoruit. Co3anue ke MOJHONM MOJEHH ISl CIOKHOM CUCTEMBI
B00OIIIe Oecrione3Ho, Tak Kak B CHIy THIOTE3bl (oH Helimana, mepe-
BeIEHHOUN ycunusiMu AjnaHa ThlOpUHra B paHr TEOPEMBI, CYIIIECTBYET
MOpPOT CJIOKHOCTH,  BHIIIE KOTOPOTO Jir00as MoOJeNnb (OMHCaHUE)
CII0’KHOM CUCTEMBI 3aBEJOMO CJIOKHEE CaMOW MOJIETUPYEMOM CHUCTe-
Mbl. MUHUMAJIbHOE ONMKMCAHUE CTOJIb CIOKHOW CHUCTEMBI — €CTh cama
cucreMa. To ecTh B KaueCTBE MOJICTN HaM JOCTYITHA TOJIBKO MPUPOJA
B IIEJIOM, BO BCEM €€ MHOTOOOpa3uU U COBEPIIICHCTBE.

OOMuraTHRIM ~ TPHU3HAKOM  IPUPOJIONIONOOHBIX  TEXHOJOTHI
JOJDKHO OBITH TPOSIBJIEHWE B HHUX IPHUHIIUIIOB, MOJOOHBIX MPHHIIH-
mam, JIeKaIliM B OCHOBE TIPUPOJHON CTa0MILHOCTH B IIEJIOM H B OC-
HOBE OJHO3HAYHOCTHU MPOSIBICHUSI 3aKOHOMEPHOCTEU B MPHUPOIHBIX
sBIeHUsX. To, 4TO o0ecrieunBaeT BHICOKYIO MPEJCcKa3yeMoCTh (hU3H-
YECKHUX IPOLIECCOB, U HE TOJIBKO.

KoHnedHo, «KOHCTPYKTOPCKHE 3aMBICITBD) M «T€XHOJOTHID IMPH-
pOIBI HACTONBLKO IMPEBOCXOIAT dYenoBedeckue, uto Ilyankape [10]
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obpeuénno 3asBui: «llomHass koHcTHpanus — (QyHIaMEHTATBHBIN
3aKOH Tpupoas»y. OAHAKO HE BCe TaKk OE3HAIEKHO MPOCTO Y MPUPO-
bl HET B SIBHOM BHJIE CUCTEMBI YIPaBJICHHUS CBOUMH IPOLIECCAMH.
OTH MEXaHU3MBbI TIPUPOIHBIX QYHKIMN TPEICTABICHBI 3/IeCh KaK Obl
B creraHorpaduueckom (opmare. B mposBIEHUSX TPUPOTHON akK-
TUBHOCTH HE 3aMEUYECHO MOCPEIHUKOB, TIOJA00HBIX «I1eMOoHy Jlammacay,
KOTOpPBIN 3HAET MOBEJEHUE KaXKJIOW MOJIEKYJIbl, €€ MpOoIILIoe, 3a0aéT
e€ Oyaymee. Ho Bcé ke denoBek CrOCOOCH HAXOAWThH PEIICHUS, T10-
NoOHBIE TPUPOAHBIM. V3BeCTHBIA HMCclenoBaTellb TEOpUN H300peTa-
TEIhCTBA AJIBTIIYILIEp OOHAPYKUII HHTEPECHYI0 0COOCHHOCTH Pa3BH-
THSI TEXHUKU — OHA UJET MO MyTH MOBBILICHUS €€ UAealbHOCTU. Tex-
HUKa Pa3BUBAETCS TaK, YTO BHAYaje JJIS BBITONHEHUS KaXa0H (QyHK-
LMW CO3JAeTCsl CIeluaibHOe ycTpoicTBo. Hampumep, oTKpbIBaika
s OyTeuioK. [locTeneHHO pa3BUTHE OTKPBIBAJIOK MOKA3BIBAET, UTO
OHHU CTpPEMATCS K WAealbHOM OTKpbiBasIke. ToM, koTopor Her. Mpe-
aJbHAsE OTKPHIBAJIKA — T4, (YHKIIUIO KOTOPOU BHIMOJIHSAET OYTHUIKA.
[TogmedenHy0 ANBTIIYIUIEPOM OCOOCHHOCTH MPUPOAA HCTIOIh-
3yeT MPOCTO TOTaNbHO. BBl HE 3a1yMBIBAINCH, TOYEMY B KUBOU MpHU-
polie HET B IBHOM BHJIE KOJIeCa, OJJHOTO U3 BEMYANUIINX JOCTH)KEHUH
yesoBedectBa? Ho, eciay MbI BO3bMEM, CKa)KeM,
KOJIECO TEJIETH M Ha 000¢ Mmepea KakI0u CIiH-
el MBICIEHHO CJIelaéM MPOIMWI, TO KOJECco
CTaHeT BBHIMJISICTh KaK MHOXECTBO (IO YHUCITY
CIHI]) HOT, PACIOJOXKEHHBIX O KpyTy. Bumum,
MpHpoa B CBOEM KoJiece 00OIIIACh BCETo «Ia-
poii cruiy (ocTalbHbIe (DAHTOMHBI): IBE TPEX-

3BEHHBIX HOTH C MHOXXECTBOM CTeleHel cB00O-

Ib1, 00pa3yroT KOJIeco ¢ U3MEHSIEMOM TeoMeTpu-
eil. YIpaBissch CO3HAaHWUEM U TIOJICO3HAHWEM, HOTU TIPU JIBHXKECHUH
BBITTOJIHSIOT (DYHKIIMIO KoJieca ¢ U3MEHSIEMOW reoMeTprerd (MeHseTcs
MHOXKECTBO XapaKTEPUCTHK, B T.4. W JMAMETpP, MPH aJanTallid K
pensedy mectHOCTH). Komeca xak Obl (rmodtw) HET, a (YHKIHS €Tro
BBITOJTHSIETCS OJIeCTSIIe.
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HamomunaeMm, sto 3amermn emé HproToH [4]: «mmpupoma HUYIETO
HE JIelaeT HalpacHO W He JOCTUTAET C MOMOIIBI0 MHOTOTO TOTO, YTO
MOXHO OBLTO OBl TOCTUTHYTH C MOMOILNBI0 HeMHororo». Jlerko mo-
HSTh, 9TO (PAHTOMHOCTH YIPAaBJICHUS B TpHUpoJie Oazupyercs Ha
MHEPTHOCTU — (YHAaMEHTAIbHOM MPUPOAHOM CBOWCTBE, MPHHLMUIIC
CYLIECTBOBAaHUS MPUPOAHON CTaOMIBHOCTH. J[BM)KeHHE MO MHEpLUH
He TpeOyeT pecypcoB, U, COOTBETCTBEHHO, HE MOXET OCTaBIISThH Clie-
noB. K nHepmoHHBIM npolieccaM oTHOocuTCs B quddysus. [Ipupono-
M0T00HBIE TEXHOJIOTUN — MIPOAYKT HPHUPOOTION00HOM HAYyKH.

Ha dem xe nannas (h)aHTOMHOCTh OCHOBaHA B NMPUHIMITAATHHOM
ia”e?

IToHSITH 3TO Ha ypOBHE 3JEMEHTAPHOW JIOTUKHM HEBO3MOXXHO. B
€BPONEHCKON TPaguIMK MBIIIJICHHE CTPOUTCS Ha JIOTHMKE ApHCTOTe-
JS: 9TO-TMOO TONBKO CYIIECTBYeT WM HEe cymecTByeT. Ho ecTs u
TpeThs popma ObITHSA, IIPEACTAaBICHHAS B MHIUNCKON (hHUI0COPUH KaK
TO, YTO CYIIECTBYET MPH OIpPEAENICHHBIX OOCTOSATENBCTBAX U HE CY-
mecTByeT camo 1o cebe. /[ ee 0003HAUYCHHS HCIOIB3YIOT CIIOBO
Mmaiiss. Hanpumep, paccMotpum Genbiid Kpyr Ha uepHoM dore. ['panu-
11a MEX]Ty Y€PHBIM 1 O€JBIM I[BETOM HE MPUHAIEKHUT HU OeTOMYy, HH
YepHOMY, HO HIMEHHO OHA OIPEJIEINISET TO, YTO MbI Ha3biBaeM (hopMoi
Kpyra. Ota (opmMa CYIIECTBYET TOJBKO IMPHU COBMECTHOM HaTUYUHU
0eIoro M YepHOro IBeTa M He CYIIECTBYET caMa 1o cede, IMOdTOMY
OHa oOyagaeT npuponor maiin. Mynperii [lnaron, kak Obl IpenBUAS
CO3J1aHHE MPHUPOJONONOOHBIX TEXHOJIOTHH, JaeT MO 3TOMY MOBOLY
COBET MX CErogHAIHNM co3aareisim: «lIpencrasisiercs MHE, YTO IS
Hayana J0JLKHO pa3rpaHUYUTh BOT KaKUe JIBE BELIH: YTO €CTh BEUHOE,
HE MMeIoIIee BO3HUKHOBEHHS OBITHE M YTO €CTh BEYHO BO3HHKAIO-
miee, HO HUKOraa He cyuieey». [loxoxke, Hax mpobieMaMu IPUPOIHOM
MaleBTUKM MPUIETCS HEMAaJO MOMNOTETh KOTHUTOJIOTaM, IpPUBJICUYEH-
HBIM K ITPOEKTY CO3JaHUsI IPUPOIOTIO00HBIX TEXHOIOTHUH.

B mpupoze Het Gomnbiioro pasnoodpasus. Bee npupoansie 00b-
eKTHl KakK OyITO «COIUIM ¢ OOJIBIIIOrO0 KOHBeWepay: OeCUHCIICHHOE
KOJIMYECTBO HIEHTHYHBIX APYT NIPYTY 3JIEMEHTApHBIX YaCTHII, aTo-
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MOB, a Tak)Ke 3BE31, TAJaKTHK U T. [I. C OAHUM H TeM K€ XapaKTepoM
nmoBeneHusi. Pa3sHooOpasme TpHUPOMHBIX SABIECHHH — 3TO pe3ynabTaT
MPOSIBIICHUSI KOOIIEPATHBHOTO JEHCTBHSI MHOXECTBA 3JIEMEHTAPHBIX
eAMHOOOPa3HBIX MpolieccoB. To ecTh pazHooOpas3me SBICHHHA — 3TO
pa3zHooOpasue manamadTHOro Truna. Ho ogHOOOpa3sue — 3TO TOJIBKO
onuH (hakTop oOecreueHus: OJIHOTO U3 ACTIEKTOB MPUPOIHBIX 3aKOHO-
MEpPHOCTEH, NX MacCCOBOCTH (CEpUHHOCTH).

CymiecTBOBaHME CTaOWIBHBIX TPUPOIHBIX 3aKOHOMEPHOCTEH
rrobanbHOTO Macmraba (HampuMep, TPaBUTAIMH) OOECIIeUNBACTCS
MPUPOAHBIM PECYpPCOM KOCMOJIOTHMYeCKoro o0béma, mb0 Heompese-
JNEHHOCTH TOTJIOIIAETCS TOJIBKO M30BITOYHOCTHIO, M BCE YACTHEIC IPO-
SIBIIEHUSI 3aKOHOMEPHOCTH B HEKOTOPOM CMBICTIE ABISIOTCS TOTAIH-
oHHbIMH. Tak BEITIONHEHHE 3aKOHOB Keriepa BO3MOXXHO TOJIBKO B
cucTeMe HeOECHBIX Tell, TJIe OJHO U3 HUX MPEBOCXOIUT OCTAIBHBIE O
Macce Ha MHOTO JIECITHYHBIX MOPsAKOB. TakoBa Joructuka W Jpy-
TUX TPUPOHBIX 3aKoHOMepHOCTeH. CYITHOCTh SIBIISAETCS, €CITH SIBIIC-
HUE CYIIECTBEHHO.

[IpuponHbIM B3auMOJICHCTBHAM (HapUMEpP, TPaBUTAIIMOHHBIM)
MIpHCYyIIa M Takasg 0COOEHHOCTh, KaK MPO3PavHOCTh IO B3aMMOZEHCT-
BHIO (BHEBPEMEHHOCTH). B3ammopeiicTBue AByX Tell APYT C APYroM
HE 3aBHCHUT OT TOTO, B3aMMOJICHCTBYIOT OHU WJIM HET C TPETBUM Te-
JIOM. YKa3aHHOE CBOMCTBO «TPaBUTALOHHOT0» B3aUMOACUCTBUS, KaK
HEJOCTHXKUMBIHA HJIeall, MOTYT IO JOCTOWHCTBY OIICHUTH CO3aTEIU
MH(OPMAITMOHHBIX CHCTEM.

B auHaMyke mpUPOIHBIX MPOIECCOB €CTh YETKO BBIPAKEHHBIE
ocobeHHocTH. Hampumep, ecTh 1Ba BUAA CTaTUKH: MIEPBBIN — 3TO He-
W3MEHHOCTh B CMBICJIE OTCYTCTBHUS JBUTAIOIINXCS YacTeil, BTOPOH —
3TO OJMHAKOBOCTH C OJIHOTO MTHOBEHHS 10 JPYroro MOCPEACTBOM
MOCTOSTHHON 3aMEHBI BCEX JBUTAONINXCS YacTel. JIerko mpeacTaBuTh
cebe 3TO paznuuue, QyMas O Bojomaze. 3aMEP3ILINil BOJOIA]] CTaTH-
YECKUIl B MIEPBOM CMBICIIE, a TEKYIIUI BOIOMA CTATUYSCKUN BO BTO-
pom cmeiciie. Oba ABISAIOTCS MO CYTH MIEHTHYHBIMA B Ka)K/I0€ MTHO-
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BEHHE, OJJHAKO IOCIEeIHUH MMEeT IBHIAIOLIMECs YacTH, CIIOCOOHBIE
nepeaBaTh UMITYJIbC, I COCTOHUT M3 ABUTAOIINXCS YaCTHII.

KpoMe Toro mpoTekaHUIO MPOLECCOB B MPUPOAHBIX CHUCTEMaX
CBOIMCTBEHHO CHa4aja BOSHUKHOBCHHE MMITYJILCHOTO 3 dekTa ¢ BbI-
JeNIeHHEeM SHEPIrHH, 3aTeM, Yepe3 KOPOTKHM MPOMEXYTOK BPEMEHH U
MHOTZIa B JPYyroM MecTe (pacmpocTpaHeHue KosneOaHui), spdexra ¢
HOTJIOIIEHNEM SHeprur. Ecim ux cyMeTs pas3ienuTsb, TO MOKHO Tepe-
HaNpaBUTh MOTOK NPUPOTHON aKTUBHOCTH (MJIM aKTHBHOCTH HAJCHC-
TeMbI) B HYXXHOE JJIs 4eroBeka pycio. M TyT yxe HeoOX0auMo cTa-
BUTH BONPOC O KOBAPHAHTHOCTH MHBAPHMAHTHOCTH (COTIACOBAHHBIX,
CBSI3aHHBIX U3MEHEHUSX), @ He 00 NHBAPUAHTHOCTH.

KoHcTatnpyem, 4dTO yCHEIIHOCTh «KOHCTPYKTOPCKHX 3aMBI-
CIIOB» M «TEXHOJIOTHI» MPUPOHI OazupyeTcss Ha OXHOPOAHOCTH, U3-
OBITOYHOCTH, HHEPTHOCTH NPUPOJHBIX 00BEKTOB M NMPO3PAYHOCTH MX
B3aMMOJCHCTBUH, 0COOOM ITOTOKOBOM CTHJIE PACIPOCTPAHCHHS MPH-
pOIHON akTHBHOCTH. IIpyMeM 3TO B KauyecTBe MCXOIHBIX AHHBIX
JUIS BHECEHUS NPHUPOIONIOJO0HOCTH B HPUPOJONOA00HBIE TEXHOJIO-
rud. MOKHO corfiamarbesi ¢ STUMH UCXOAHBIMU JaHHBIMHU, MOJKHO HE
COTJIalIaThCs, HO YTO-TO MBI BCET/Ia MPUHUMAEM Ha BEPY HJIM IPOCTO
TaK, IIOTOMY YTO €CJIM HUYEro He NPUHATH B KadecTBe (DAKTOB MM
NpaBWII, TO HUYETO U He OyIIeT — HOJb MOPOXAaeT HOMb. OHAKO clie-
JlyeT, YYUTbhIBas CYIIECTBYIOIINE OTPAHMYCHUS W TIPEeibl HAIIuX
YeNOBEYECKUX BO3MOXKHOCTEH, OOpaTHTHCA 3a MOMOIIBIO K camoit
npupoje, 3a TOH MOMOLIBIO, 32 KOTOPOIl 10 CHUX MOp OOpaTHTHCS He
JIOTyMAJINCh.

Jleno B TOM, 4TO B HAllleM MHpPE MBI TIOKa MOXXEM BBIIIOJTHSITH
TOJBKO aJ/INTHBHBIC ONEPALH — CKJIAJbIBaTh (HAKAIIMBaTh) U pac-
KJIapIBaTh (IlepepacnpeaceisTh). M3 MyIbTUIUIMKATUBHBIX OMepaunit
HaM MpUCYLIe JHUIIbL YMEHHE KOMOMHUPOBATH BEIIU M WAEH, T.C. Me-
HATH (GOpPMY, HO HE COZIepKaHue. Y MHO)KEHHE — 3TO HE HaIlle, Hallle —
3TO mpeoOpa3oBanue U3 oxHON Gopmel B Apyryto. [Ipupoaa xopormio
3aIlIMIIEHa OT MPOM3BOJIA HHANBUIYAIEHOTO CO3HAHHUA. MyJbTHILIH-
KaTHBHBIC OIEPALH, OTBETCTBEHHBIE 32 TBOPEHHE (32 MOPOXKICHHE)
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— 3TO MPOSBICHUE UHOM, HE HAIlleH MPUPOJIbI, 1 HAM OHA HEJIOCTYITHA
Jake B MBICJAX. Ho pe3ynbTaThl BBIIOJHEHHS JTHX OIEpaIuil (cie-
JIbI) YK€ MOTYT OBITh TIPEIMETOM HAIITUX MBICICH U ACHCTBUH.

®dunocod-kocmuct Cepreit byiarakor mo moBoay 3To¥ Harmei
OCOOCHHOCTH THINET: «3HAHWE €CTh NPUIIOMHHAHUE, KaK 00 STOM
yumn emé [lnaTton, npunomuHanue B MetaduzndeckoM cmbiciie. OHO
€CTh BBISIBJICHUE TOTO, YTO METAQU3NUYECKH JIaHO, TO €CTh HE TBOpUE-
CTBO M3 HHUYETO, a JHIIb BOCCO3JIAaHUE, BOCIPOMU3BEIACHHUE TaHHOTO,
C/IeNaBIIerocs 3alaHHbIM. UeoBeueckoe TBOPUECTBO HE COJCPIKUT B
cebe HUUYETO METapU3NYeCKH HOBOTO, OHO JIUIIBb BOCIPOU3BOAWT H
BOCCO3J1a€T M3 UMCIOIIUXCS, CO3/IaHHBIX YXKE 3JICMEHTOB U 110 BHOBb
HaxoJuMbIM. BoccozaBaeMbiM, HO Takke Harepés JaHHBIM 00pa3-
am.

TBopdecTBO B COOCTBEHHOM CMBICIE, CO3aHNEe METahU3MICCKH
HOBOTO, YEJIOBEKY, KaK TBAPHOMY CYIIECTBY, HE TAHO M MPHHAIIICIKUT
Tosibko TBopIty. TBaph ke CyIIeCcTBYeT U ACUCTBYET B TBAPHOM MUDE,
OHa He a0CONIIOTHA W MOTOMY MeTa(H3MYeCKH HE OpHTHHAIbHA. Ye-
JIOBEK CBOOOJICH — a TIOCTOJIBKY M OPHTHHAJICH — JIUIIIb B HAlpaBJie-
HUM CBOUX CHJI, B CIIOCOOE UCIIOJIb30BAHUS CBOEH MPHUPOJIBI, HO caMy
3Ty NMPHUPOJTY, OCHOBY CBOETO 5, OH UMEET KaK JIaHHYIO, COTBOPEHHYIO.
UenmoBedeckoe TBOPUYECTBO CO3AAET HE «00pa3», KOTOPHIN JaH, a Imo-
no0ue, KOTopoe 3a/1aHo, BOCIPOHM3BOJHUT B TPYJOBOM Ipolecce To,
YTO TIPEABEYHO €CTh, KaK HJICATBHBEIN mepBooOpa3. W OyHT TBapu
npotuB TBOpIIA, YKIOH CaTaHU3Ma, CTaTh «KaK 0OTH», UMETh BCE CBOE
oT cebsa. YenoBeKy MOJIOKEHBI Npeieibl. ITO 3HAYUT, YTO YEIOBEK
HE MOXET YMHOXaTh TBOPSIIUX CHJI MPUPOJEI, PACIIPOCTPAHATh CBOE
BIMSHUE Ha natura naturans, Ha WCTOYHUK XHBBIX cril. OYEeBHIHO,
YTO YEJOBEK HE 00J1a/1aeT BCEMOTYIIIECTBOM, CIOCOOHOCTHIO TBOPUTH
W3 HUYEro BCE, Yero 3axover. B 3TOM cMbICiIE 4enoBeK BOOOIIE HE
MOJKET TBOPHUTb, caM OYy4H TBapbio. Eciu OH MOKET TBOPUTb, TO HE
W3 HUYETO0, a U3 YK€ CO3AaHHOTO (MJIM MPEABEYHO CYIIECTBYIOIIETO,
MO0 MHEHHIO TIAHTEHCTOB) MUpa. B HEM OH MOXET olevaTiieBaTh CBOU
Wjed, BOILIOIIATh cBOM 00pa3bl. B HEM OH MOXKET HaXOJHMTh OTBETHI
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Ha CBOM BOTIPOCKI, BOTIPOIIATH €r0 IKCIIEPUMEHTOM U JaBaTh EMY OII-
penenéHHbple TUPEKTUBHI (K YeMY CBOJIUTCS TEXHHKA)Y.

Kazanocws Obl, «Bc€, mpuexanm», HO, IOBTOPHUMCS, TOpaKeHYE-
CKas TMO3UIMS — He Hall BBIOOp. byirakoB sSIBHO HEJOOIICHUBAET WH-
TEJIJICKT, U, HECMOTPS CBOM KOCMU3M, CBSI3BIBAET €0 TOJIBKO YEJIOBE-
YeCKOil TOJIOBOH, HEe 3aMeyasl IPUCYTCTBUSI MHTEJUIEKTA BO BCEH Mpu-
poxe B 1esioM. Ml morpoOyem 3aMeTuTh. Jla 'y pasHbeIx GuiaocodoB
10 PTOMY TOBOIY HET eguHoro MHenus. A.B.BpyunumHckwuii, ¢uio-
cod 3aHUMAIONINN CyOBEKT-IICHTPUPOBAHHYIO IO3UIINIO, TIOJIaraer,
YTO «CYOBEKT — 3TO Ka4eCTBEHHO ONpEAEICHHBIH CIOCco0 camoopra-
HU3alMW» B caMOOpraHusymoouleiica BeeneHHoi.

Brimre 6b110 cKa3aHO, YTO BCE-TaKW PE3yNbTAThl BBHITOJHEHUS
OpUPOAO MyJbTHIUIMKATUBHBIX OINEpauuil (cieapl) MOTyT OBITH
MpeIMEeTOM HaInX MbIciield. Ho MBI HE TOJBKO MPOM3BOAMM MBICIH,
HO M CaMH{ B ONPEACNEHHOM acIeKTe SBIsIeMCS UX Pe3ynbTaToM. 1o
€CTb MBI SIBJIIEMCSI HE TOJIBKO HOCHUTEIISIMH CO3HAHHS (XOTSI HEKOTO-
pBIE B 3TOM CMBICJIE HUYEro HE HECYT), HO M OJJHOBPEMEHHO €ro IMpo-
IOYKTOM; KaK, BIIPOYEM, €T0 K€ MPOIYKTOM B KAKOH-TO MEpe SIBISIETCS
1 Bc€ octaibHOe. OTIENHUTh PealbHOCTh OT TOTO, KTO 3Ty PEATbHOCTD
(bukcupyer, — HeBO3MOXHO. JIaHHBII HAM MUp Kak Obl Ka)J10e MTHO-
BEHHE CO31aETcsa U B TO K€ MTHOBEHHUE — ucue3aeT. byap mo-uHomy —
BCE TIPENCTABIISIIOCH OBl B BHJIE, TIOJJOOHOM TIEPEIICTEHHOMY KITYOKY
3meit. [Touemy xe sToro He HaOIrOMaETCS?

AmMepukaHCKHi yueHbli, Mapk Yanrusm, musydas eHoMeH Tak
Ha3bIBAEMOM «3aJIEPKKU OTBETa HEHPOHOBY MPHUILIEN K 3aKIIOUEHUIO:
MBI TIpeABUIUM Oynymiee. To ecTh BHIUM BELIM 32 OAHY JECATYIO
CEeKyHIBI 0 uX (aKkTUIeckoro mosiBiieHus. COTrIacHO €ro TEOpHH
(xypHan Live Science) Hamr yMm crmocobeH co3faBaTh oOpasbl TOTO,
YTO IMOSIBUTCS Yepe3 OAHY JECATYI0 CEKYHABI B OyaymieM. JTo mpen-
BUJICHHE TIO3BOJISIET HAaM OBITH Ha4deKy, KOTJa B HAIIY CTOPOHY JIETUT
MST4, OHO JIaeT HaM BpeMsi CpearupoBaTth U nomars ero. C moMouipo
STOW CIIOCOOHOCTH MBI MOXKEM TaKXKe, K IPUMEPY, YBEPEHHO MaHEB-
pupoBaTh B Toime. Hame coznanue IeiCTBYET B pexXiMe OTIePEKEeHUS
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peanbHOTO BpeMeHU. KcTaTu, 3To 00CTOSITENbCTBO MO3BONISET paspe-
IIMTH aropuio ABTyCTHHA, KOTOpasl TNIACHT: MPOIUIOTO yXKe HeT, Oy-
IYIIETO eIlle HeT, a HACTOSIee — MTHOBCHHO, CJIEIOBATEIbHO, BpEeMs
HE CYIIECTBYET. A pa3 OHO HE CYIIECTBYET, 3HAUUT, HUYETO HE CyIIle-
ctByet, n00 Herne. Ho Yanrusm, mo cytu, paspemwn 3Ty anoputo. 1
HaM HYXEH OTKa3 OT MBIIUICHUS B KATETOPUSX MPOILIOT0, HACTOSIIIE-
ro, Oymymiero, HeoOXoIuMa MepecTpoiika Ha TIOHUMaHUE HACTYIAI0-
LIEr0, HACTAIOUIETO CO3MAAIoNIero (TEHEPHPYIOLIET0) TPsAyLIETo.
DTO MOXKHO TIPEICTAaBUTh TpaBiopoit Dmiepa «Pucyromme camu ceds
neperieTéHHpie pykm». Het napyroro ¢akra, KpoMe HaIero BOCIpHU-
sTUs (haKkTa, KOTOPBIM MBI CAMU K€ JIJIs ce0sl U CO3/1aeM.

BuauMo, 3TO M OTVIMYAET KUBOE OT
HexuBoro. JKuBoe HEHCTBYeT, OTTaJKH-
BasiCh OT MPOTHO3a U, IOTOMY €r0 JIeiCT-
BUS HeTIpecKa3zyeMbl. Ha To ecTh cTporo
nokasanHas TeopeMa Ilommepa — «Iloe-

\ : JICHHE CHUCTEMbl, B KOTOpOW JEeUCTBYET
MpeACKa3bIBaIOIIee yCTPOCcTBO, Hempenckazyemo». Cunapom Kac-
caHJIpHI, WHaUe ToBOps. IIporros xe — Bcerma mpubmmsuteneH. Ilo-
3TOMY JKHMBOE, OTTAIKHABAsCh OT MPOTHO3a, YaCTO COBEPIIAET ONIHOKH.
«CaMOUCTIOTHSIONIHECS TPOPOYECCTBA» — HE UICATTBHBIL

B ¢unpmax mpo m3BepikeHHUs BYJIKAaHOB MHOTJIA BHIHO, KaK Te-
KyIIas 1o CKJIOHY JIaBa MpPOXKHUTaeT cede pyciio, KOTOPOro He OBLIO
MUHYTY Ha3aj. TOYHO Tak K€ CO3HAHWE CO37acT IS ce0s KapTUHY
¢dbm3uaeckoro mupa. Ilomydaercs, Ham gaH He caM MEpP (HACTOSIIIEE),
a TOJILKO €T0 TeHepanus co3HaHueM — Onm3koe Oyaymiee. Hactosiee
HaM He naHo! A OKpyXaeT Hac <JICTOMHCHY» CBEPIIUBIIETOCS — IPO-
nutoe. ['eHepupyeMblii HalllMM CO3HAHUEM MHP U MPOSBISLETCS Ha DK-
paHe MHAWBUIAYAIBHOTO Co3HaHUA. [IpOoMCXOANT HE OTpakeHUE MUPA,
a ero moyaranue. To ecTh — crnienupuKanus peanbHOCTH. [loaToMy M
HET HUKAKOTo «KITyOka 3meiiy. 300pakeHre Ha SKpaHe — OHO U eCTh
TOJIBKO M300pakeHHe: TOABISAETCS M TYT )K€ MCUe3aeT C IKpaHa, cMe-
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HSACh NpyruM. TpyaHO moBepuTh B Takoe? A BHI BuauTe CHBI? He-
CKOJIBKO TIPUMEPOB, TIOATBEPKAAIONINX HAITY TUTIOTE3Y.

[Mpumep «mapamokca Tounoctu» ot Kommoroposa. Ctpenok Teo-
pPETHUYECKN HE MOKET IMOMACTh B MUIIIEHb: HU TOYHOCTH €T0 TJasa, HU
JIOBKOCTHU €T0 PyK HHKaK HE MOXKET XBaTUTh I 3Toro. Panee roeo-
PWIH, 9TO CTPEIIOK UCTIOIB3YeT KaKHE-TO HEU3yuYeHHbIC BO3MOKHOCTH
CBOEW HEPBHOW CHCTEMBI, KOTOPBIE MO3BOJISIOT €My CAENaTh HEBHI-
nosmHuMoe. Ho MBI Tereph MOHMMaeM, CO3HAHUE «3arJIsIbIBACT) BIIC-
PEN B KOPPEKTUPYET ACHUCTBHUS CTPEIIKA, HE OMOBEIIAs €ro 00 ATOM.

Axanemuk PAH Marsee («HuXXK», Ne8, 2010) roopur: «Urto
Takoe co3HaHue? DTO Kakas-TO CIOCOOHOCTh CTPOUTH BUPTYaJIbHBIN
MHp MHpO3AaHus. JIaBHO yXe TOBOPAT OMOGU3MKH WU (DU3UOJIOTH,
YTO YEJIOBEK BHJUT HE CTOJIBKO TJIa3aMH, CKOJIbKO Mo3roM. Ecin us-
MEPHUTh CKOPOCTH XUMHYECKUX PEaKIHid, KOTOPhIe TIEPEHOCAT HEPB-
HBIE MMITYJIbCBI, KQXKETCS, YTO YBUAETH OAHOBPEMEHHO BCE, YTO MBI
BUJMM, HEBO3MOXKHO. HO 3TO BO3MOXKHO, IOTOMY YTO B 3pCHUH yda-
CTBYeT MO3T. M 10 OTJIeNbHBIM JaHHBIM OH AOCTPanWBaeT OOIIyIO Kap-
TUHY». [Jsl TeX, KTO He BEpUT aKkaJieMUKaM, TIpejiaraeTcs: HalanuTe
KapTUHKH «magic eye» — HapHCOBAHHOE Ha IPOCTOM JIHCTE OyMaru
MeperieTeHre 3ayPsSAHBIX JIHHAN U MATEH, KOTOPOe MPH OmpeieieH-
HOW (POKYCHPOBKE B3IUIA[a, TpEBpaIacTcs B 00beMHOE H300pake-
HUE, HUYero o0IIero He MMEoIIee ¢ TUIOCKUM XaO0TUYECKHM H300pa-
KEHUECM.

Haneroch, B pealbHOCTH CO3HAHUS COMHEHMIA HeT. [ e Haxomsar-
cs (CYIIECTBYIOT) MPOCTPAHCTBO U BpeMs? MIMeHHO Tam — B MHGOP-
MaIMOHHOM IIPOCTPAHCTBE, B CO3HaHWUU. A Matepus rne? B mpo-
crpadcTBe. A oHO rAe? B cosmanmmm. A cozHanme T1e? B «yMHOM
MecTe», Kak ToBopwit [LnoTuH.

OcHOBHOE, YeMy yd4arcs JIFOJJU C MOMEHTa CBOCTO POXKJICHUS, Ue-
My y4aT UX OKpY’>KaloIlue, — 3TO YMEHHE BHJIETh MUD, BOCIPUHUMATH
OKpYKaroIllee TaK, KaK 3TO CBOWCTBEHHO 4elOBeKy. Kaxknplii u3 Hac
o0OpeTaeT 3Ty CIIOCOOHOCTh HACTPAaUBaTh CBOE BOCIIPHUSITHE, YTO U TI0-
3BOJISIET HaM B JKM3HH BHJIETHh BEIIH TAKUMH, KaKIMH BUIAT UX JIPY-
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rue moan. [Iporecc BocmpuaTus, TakuM 00pa3oM, CBOAUTCS K HaBe-
JEHUIO TIOPsIIKa, K TOMY, YTO Hallle BOCIIPHHHUMAIOIIEe OTOpachIBaeT
OJTHO W MPUHHUMAET OIPENEICHHBEIM 00pa3oM japyroe. beaa Toibko B
TOM, 9TO BMECTe C OOpeTeHHEeM YMEHHs yJep>KWBaTh KOHTPOJIb Hall
HOPMAaJIbHBIM COCTOSIHUEM CBOETO MHPA MBI OJJTHOBPEMEHHO BBIyUHBa-
eMcsi 0€30roBOPOYHOMY OTCEBY BCETO, YTO MOXKET HAPYIIUTh yCTa-
HOBJICHHBIN MTOPAIOK. Y MEHHUE BUAETH BEUIH OIMPEICIEHHBIM 00pa3oM
MpeBpaIiaeTcs B CIUHCTBCHHO BO3MOXKHOE, a SCHas KapTHHA MHpa
o0opadyrBaeTcss HECITOCOOHOCTHIO MPENCTABUTh HUYETO, YTO BBIXOJUT
3a ee rpaHuIlbl. Ho TOMBKO BBIXOJ 32 3TH IPAHUIIBI OTKPHIBACT MyTh K
MPUPOIOTIO00HBIM TEXHOIOTHSIM.

[lomydeHHbIe IPECTABICHUS O XapakTepe MPUPOTHON aKTHBHO-
CTH U TIpejiesiaX YeJIOBEUECKUX BO3MOXKHOCTEH MOTYT OBITH MIPHHSTHI
3a KJIFOUEBbIE 3BE€HBS CO3/IaHUS TIPUPOJONIOTOOHBIX TEXHOIOTHH, JIeUh
B OCHOBY MeTOI0B Ooiee 3pPeKTUBHOTO MPUCOCTUHECHUS K TIPHUPO.I-
HOW aKTUBHOCTH, B TOM YHCJIE M K aKTUBHOCTU «IIPUPOJTHOTO WHTEII-
JIEKTay», 9eMy B 3HAYMTENIbHOM Mepe MOCBAIIeHa CIEAyIomas IiaBa.
[IpuponHbie SABICHUS UMEIOT 10 CyTH Kak Obl MAaru4eCKHid XapakTep.
Konedno, marndeckrie mpupoAHbIE SIBICHUS 00ECIEYNBAIOT CYIIECT-
BOBaHHE TEXHOJOTMYECKUX MPOIIECCOB, HO HUKAKOE MHOXECTBO CY-
MIECTBYIOIINX TEXHOJIOTUYECKUX MPOIECCOB HE CIIOCOOHO BOCCO3/IaTh
B IOJHOW Mepe TMpHUpOoaHOe (Marmveckoe) sBIIeHHe. Marus Kpyde
JMOOBIX MOCTPOCHMI HHTEIUIeKTa. [103TOMyY MECTO IPUPOI0TIOTOOHBIX
TEXHOJOTHHA TNIE-TO MEKAY YXKE CYIICCTBYIOIIUMU TEXHOJOTHSIMH U
Marmeu, Ommke K Maruu. MoxeTt ObITh, 1 TOBOPHUTH HY>KHO O TIPHUPO-
JIOTI0TI00HOM Maruu, a He TexHonoruu? [ToMHNTE, OBLT TAKOW TPOCKT
«Anendpb6e»? Ilpencrapisercs, 9T0 OH ObUT HEOE3yCIEIIeH — KaKue-
TO MPHUPOAONONOOHBIC TEXHOJOTHH, B €r0 paMKax ObUTH CO3JaHbI.
Cuipl Ha peali3alyio 3TOTO MPOESKTa ObUIH MPUBJICUCHBI HEMaJbIE, —
6omnee 50-T MHCTHTYTOB. B WX miTate OBLIO HEMAJIO JIIOJECH U ¢ Me-
TalCUXUYCCKUMH JTaHHBIMH, — HOCUTENICH BPOKIACHHOTO Japa Mpej-
PaCcTOJIOXKEHHOCTH K MEHTANBbHBIM MpOIleccaM, MPHHIIAIT KOTOPBIX
COOTBETCTBYET TE€M, KOTOPBIM MOAYUHSIETCS MIPUPOIA.
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OpueHTupysicb Ha CO3[JaHHE IPUPONONOAOOHBIX TEXHOJOTHMH,
CIIeZlyeT YUUTHIBATh Cleaytouuii Gakt. B Hamie Bpems BITIOTHAEMAs
pabota OoibIlie HarTOMUHAET Oer OeIKH B KoJIece, 9eM OTHOLIEHHBIH,
cosuaarenbHblil Tpya. Co3ugaTtensHBId TPyA B COBPEMEHHOM MHpE
noytu He HyxeH. OnHa 6o4yka HE(TH COIACPKUT CTOJIBKO SHEPTUH,
CKOJIBKO 37I0POBBIH MY>KYHHA MOJKET BBIPaOOTaTh €KEAHEBHBIM (hu-
3WMYEeCKUM TPYAOM 3a 15 5eT, a crouT 3Ta 60uka Becero 60 moimmapos.
Ho ckonbko HempusiITHOCTEH mpupoie 3a 15 JleT MOoKeT HNpUHECTU
CBOMM-TO «CO3WAATEIHHBIM TPYAOM» — MPOAYKT YHUCTO MPUPOTHOM-
TEXHOJIOTUH — JAHHBIN 370pOBBIA MyxunHa? OIEHUTE, HACKOJIBKO OH
He sKkonorndeH? Emy ke, B orinuame oT 004ku ¢ He(dThIO, emé u
TpE€Xpa3oBoe MUTaHHE HYXKHO, U MHOTO€ JIpyroe, Jakeé KOrja OH He
Tpyautca. IlomuTHKY yxke TaBHO UINYT OTBET HA BOIIPOC, KaK CAEIATh
HEOYEBUHOHN HEHYKHOCTb JI€ATEIbHOCTH OOJIBIIMHCTBA JTI0CH?

UYto xe kacaetrcsa BocneBaemoid M.B. KoBanbuykom «Manaomoli-
HOU SHepreTuku (HOTOCHHTE3a», TO OH MOT OBl 0OpPaTUTHCS K SHEpTe-
TUKY TEIUIMYHOTO XO35ICTBA, y3HATh TaK JIM MaJOMOIIIHA SHEPTeTHUKA
(doTocHHTE3a TEX K€ OTYpPIIOB, KaK eMy mnpezcrasisercs. MHaue ro-
BOpS1, IPEACTABIISIETCS, UTO NPaBUTh Onochepy Win co3aaBaTh HEUTO
eif mogo0OHoe, TIOKa He CTOWT. BOT Beah JOBOILHO JOJITO M300peTaTe-
JIM JIeTaTeIbHBIX allapaToB MBITAINCH TYNO MOAPAXaTh NTHULIAM, HO,
HHU OJMH W3 NTULETIONO00HBIX aniapaToB HE MOJIETEN, a BOT MOJApaKa-
HHUE KOCHOH MpUpojie — MOABEM JibIMa BBEPX — CIIOCOOCTBOBAIO CO3-
JaHuio a’pocTaToB. Jla M adpoIulaHbl BEAYT IE€HE3UC OT IUIAHUPYIO-
IET0 B aTMOC(epe MIOCKOT0 MpeaMeTa.

[TosTOMyY MBI M TpeanaraeM NpUAATH MPUPOJONOAOOHBIH XapaK-
TEp CYIIECTBYIOIINM TEXHOIIEHO3aM C CETENOA00HON OpraHM3aIueH,
Yy KOTOpPBIX KOMMYHHKATHBHasl (OpraHM3allMOHHAsI) COCTABIIAIOLIAS
MpEeBAMPYET HAJ MaTepHAIbHON COCTaBISIOMIEH. 11 TOIpKO MOTOM,
OTTAJIKUBASICh OT JOCTUI'HYTOI'O, IONBITAThCS ABUIATHCS €LIe AajIblle,
4TOOBI, B, KOHIIE KOHIIOB, CPaBHATKCS ¢ [Ipuponoii B 6e3ynpeuHocTH
JEUCTBUI.
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3. IlIpumepbl NpUMeHeHUs] IPUPOAONOA00HBIX METO0B
3.1. Ilpupononoao6Hast TEXHOJIOTUsI CTAOWIN3AIUH ceTel
Daxm svlute cydcoenus, meHOeHYuUs sbluie akxma

YuuThiBasi yCTAaHOBKY, JIBUTAThCS K CO3JIaHHMIO MPHPOIONOI00-
HBIX TEXHOJIOTHH C OMOpOW Ha MOCTIKEHHS, MMeriuecs B chepe
COBPEMEHHBIX KOMMYHHUKAIIUH, MBI, C OMOPOH Ha MeTapU3UUECKHI
0azuc, pedepupyrominii XapakTep MPOSBICHUS NPUPOTHONH aKTUBHO-
CTH, TIOTIBITAEMCS MPEACTaBUTh BHUMAHHIO YUTATENEHl MPHPOIOIO-
JNOOHYIO TEXHOJOTHI0 CcTabMiIM3auuu (YHKIMOHAIBHBIX XapaKTepH-
CTHK CETH CBSI3H.

JeiictBre mpemmaraeMoro crocoba CTaOWIH3alliu XapaKTepH-
CTHK paccMaTpHBaeTCs NPUMEHHUTEIBHO K CHUCTEME CBS3H, peaju-
3yIOLIEN OpraHu3alyio U MPEAOCTaBICHUE YCIYyT CBSI3U A TpaHC-
MOPTHBIX OOBEKTOB CHCTEMBI YIpaBieHUs, (DYHKIIMOHUPYIOIIEH B
peXHMMe pealbHOTO BpeMEHU. B 3TOM pexrMe npenocTaBieHHe CBA3-
HBIX PECYpPCOB JIOJDKHO HE MPOCTO COOTBETCTBOBATh PUTMY COOBITHI
B CHCTEME YIpaBJICHHUs], a POU3BOIUTHCS C PEAKTUBHOCTHIO, ITPEBOC-
XOJISIIIEH TEMIT 3TUX COOBITUN. DTO 0OCTOSATENLCTBO HEM30EIKHO Tpe-
OyeT MPEeBEeHTUBHON OpraHM3ally MPOU3BOJICTBA CBS3HBIX PECYpPCOB
BO M30€KaHME 3a/IePKKU UX TPEIOCTABICHUS, BEAYyIIe K OO0 cHc-
TEMBbI YIPaBICHHUS.

B uneansHOM BapuaHTe NpeOCTaBIEHUE YCIYT CBSI3U I CHC-
TEMBI YIpaBlieHUs, GYHKIIMOHUPYIOIIEH B PEXKIME PEaTbHOTO BpeMe-
HU, JTOJDKHO OCYIIECTBISITHCS MTHOBEHHO, 0€3 BPEeMEHHOM 3aJIep,KU
Ha peanu3aluio Mpolecca MOATOTOBKH TPEOYEeMOro CeTeBOI0 COEAH-
HeHUs. B HEKOTOpBIX cHCTeMax YIpaBIeHUs C JeTEPMUHHPOBAHHBIM
YHCIOM OOBEKTOB YIPABJICHUS IS STOTO MPUMEHSETCSI CTPATETUs C
MPeBAPUTEIHLHBIM PACTIPEACICHUEM U 3aKPEIICHHEM KaHAJIOB CBSI3U
3a TPaAHCIOPTHHIMH OOBEKTaMH CHCTEMBI yrpasieHus. llpu ctoms
KECTKON OpPraHu3alMy CUCTEMBI CBS3M CUCTEMA YIPABIICHUS I0JIyda-
€T KaHaJl CBA3M MTHOBEHHO, M INPEIOCTABICHUE YCIYT CBSI3U 37€Ch
SIBIIIETCS] TI0 CyTH BHEBpEMEHHBIM (Oe3bIHepIoHHbIM). OmHaKko 3Ta
CTpaTerus CIHIIKOM pecypcoéMKa, ys3BUMa B IJIaHE XUBYYECTH H,
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0 TIOHATHBIM MIPUYMHAM, HE MOXET OBITh pacIpOCTpaHEeHa Ha CHCTe-
MBI C TIEPEMEHHBIM COCTABOM ¥ OOJBIINM YHCIOM OOBEKTOB yIIpaB-
JICHWsI, OXBAYCHHBIX CETHIO CBS3H, MPUYEM TaKOW CETHIO, KOTOpas B
o0ImeM cirydae He sBIIIETCS TOJTHOCBSA3HOU. [lanmee OyneT mokaszaHo,
YTO MPHU Y4ETE MPUHIMIIOB MOCTPOCHUS W XapaKTepa COBMECTHOTO
(hyHKIIMOHUPOBaHUSI CUCTEM YIPABJICHUS U CETCH CBSI3U MPECTABIIS-
eTcsi BO3MOKHBIM HAaXOXKICHWE HWHOM CTpaTernu, 0oOecTeunBalolIei
HENPEPHIBHOE TIOAICPKAHUE CHUCTEMEI CBSI3U B aJCPTHOM COCTOSHUH
(high degree of alert), nHade roBOpsi, B COCTOSSHUH FOTOBHOCTH K He-
3aMEeIUINTEIbHOMY COCIUHECHUIO JIIOOBIX TPAHCIOPTHBIX OOBEKTOB
CUCTEMBI YITPaBICHUS.

ABTOpY W3 JKM3HEHHOTO OIBITa M3BECTHO, YTO CEKpeT, Ha 0a3ze
KOTOPOTO pean3yeTcsl TEXHOJIOTHS CaMOaKTyallu3allid CETH, TIIC aK-
Tyalu3alusl BO3HWKAET OJHOBPEMEHHO C T€M NIEHCTBHEM, depe3 KO-
TOpOE CeTh CeOs MPOSBIISIET, 0e3 KaKuX-mu00 000CHOBAaHUM U 00Y-
CJIOBJICHHOCTH, CAMOTIPOU3BOJILHO, COBEPIIIEHHO CIIOHTAHHO, HECMOT-
psl Ha CBOIO TIPENENbHYIO TIPOCTOTY, OY€Hb TPYIHO BOCIIPHHHUMAETCH.
[Toatomy, mpesanonarasi, 9To YUTATEIh HE TMOCBSIIEH B TAHBI CHC-
TEMHOTO aHaJM3a, PACKPBITHUIO CEKpeTa Jajee MpeaIIecTBYeT IO-
BOJIBHO JTHHHOE TIOYYEHHE.

B xmaccnyeckoM CHCTEMHOM aHAJIM3€ BBIACISIOT YETHIPE THUIIA
MOBE/IEHUSI CHCTEMBI: OPOYHOBCKOE — KOT/[a KaXKABIi IEMEHT CHCTe-
MBI BEJIET ce0sl Hempeacka3zyeMo, XaoTHYeCKH, JIaIIaCOBCKOe — Jie-
TEPMHUHUPOBAHHOE TTOBEACHUE, KOT/a, 3HAS TEKYIIee MOBEICHUE KaX-
JIOTO 3JIEMEHTa, MOXKHO OIHCATh BCE MPOIUIOE U Bce Oyayliee cucte-
MBI, YEMY COOTBETCTBYET HAIll MPUMEpP C 3aKPEIUICHUEM KaHaJIOB,
MapKOBCKO€ — KOTJa IMOBEICHNE CHCTEMBI 3aBHCHT OT MPEIBIAYIIETO
COCTOSTHUSI, HO HE 3aBUCHUT OT MPEANPEAbIIYIIEro, HHaYe TOBOPS, MPH
(DMKCHPOBAaHHOM HACTOSIEM OYJIyIlee HE3aBUCHUMO OT IPOILIOTO.
Jlns MapKOBCKHX IieTiel pa3paboTaH MOITHBIA MaTeMaTHYCCKUM ari-
mapar, Ho MPUMEHEHHUE ITOTO amrapaTa K CETsIM CBSI3H, T MPOIECChI
UAYT ACHHXPOHHO M HacTosIIee He GUKCHPYETCS, HEYMECTHO.
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Ho ecTth camoe cioxHOE MOBeIEHHE — TapBHHOBCKOE, KOTOPOE
CBSI3aHO C TaK HA3hIBAEMOM THICTEPE3WCHOU MPEEMCTBEHHOCTHIO. Co-
CTOSIHHE CHUCTEMBI 3aBUCHUT 3/I€Ch OT MPEABIAYIIEIO COCTOSHUS CUCTE-
MbI, HO OT HEr0 OHO 3aBUCHUT MEHbIIIE, YeM OT O0Jiee paHHUX COCTOS-
HUH (MPEAMIECTBYIONINX MPEIBITYIIEMY). ITO MOBEICHIE HA3bIBACTCS
JTAPBUHOBCKUM, TaK KaK OHO XapaKTEPHO ISl CHCTEM JKHUBOTO, H, yUH-
TBIBas, YTO TEXHOJOTHH MPHUPOABI HAMHOTO MPEBOCXOMST YeJIOBEUE-
CKHE, OHO sBISACTCS Hambosiee d3PPEKTUBHBIM M HE TPeOyeT CIICIu-
ATBHBIX CPEACTB yIpaBieHHs. 1o 3TOT YeTBEPTHI THI MOBEACHUS
MBITATUCHh CO3JaTh BHATHYIO MaTeMaTHYECKYI0 MOJICNb TaKUE Mare-
Matuku, kak Konmoropos [12], HO 3amavya oKa3ajach HE MO CHJIAM.
Mertoapl (hOpMaTEHOTO ONMMCAHUS TUCTEPE3UCHBIX TIPe0Opa3oBaTelei,
KoTopsle pa3BuBainch M.A. KpacHocensckuM u ero yueHukamu [13],
OCHOBBIBAJIUCH HA PAa3BUTON MMM ONIEPATOPHOM TPAKTOBKE ITHX IIpe-
obpasoBaresneii — IpenCcTaBICHUN TpeoOpa3oBarenieil Kak omeparo-
POB, OTIPENCIAEHHBIX Ha JOCTATOYHO OOTaThIX ()YHKIIMOHAIBHEIX IPO-
CTPAaHCTBAX, 3aBUCAIINX OT CBOETO HAYAILHOTO COCTOSHHs. Ho MBI
paccMmarpuBaeM (DYHKIIMOHHPOBAaHUE CHUCTEM B PeaJbHOM MacinTade
BPEMCHH, a peaabHOe BpeMsi OSCKOHEUHO W, 3HAYUT, HAYaJLHOTO CO-
CTOSIHHSI HE WIMEET IO OmpeesieHuio. [1odToMy myTh B JTOCTATOYHO
Ooratble (pPyHKIIMOHATBHBIC TMPOCTPAHCTBA, yKa3aHHBIH KpacHocels-
CKHMM, JUIsI HaC He akTyaseH. OpraHm30BaHHOCTh YOWBAET OpPTaHHY-
HOCTB, IPUPOAOTIOA0OHOCTE.

Bnpouem, mpakTuka TOKa3bIBaeT, YTO MATEMAaTUYECKHA, aJro-
PUTMUYECKANA TOIAX0A K IOCTPOCHUIO CIIOKHBIX KHOSPHETHIECKUX
CUCTEM U3JIHIIHE a0COMIOTU3UPOBaH. SIBIeHUE rucrepesuca, oOHapy-
JKEHHOE B Pa3IMYHBIX 00JIACTAX €CTeCTBO3HAHMS ((HU3HUKE, MEXaHUKE,
OHMOIOTHH, XUMUU), HECMOTPS Ha OTCYTCTBHE 3]IECh €T0 CTPOTHX MO-
JieNiel, HaXOUT IIMPOKOE MpaKTUYeCKoe MpuMeHeHune. B wacTHocTH,
MIPUCOCIUHECHNE K MIPUPOTHON aKTUBHOCTH OCHOBAHO HA TAKOM OCHO-
BOIOJIATaloNIeM NPUHIUIE NCHCTBUS, KaK MPUHIIMUIT pa3esieHus d¢-
(dhexToB, peamuzanmsi KOTOPOTo 00eCIeunBaeTCS THCTEPE3UCHBIM Me-
XaHU3MOM. BEIIIe yKa3pIBajloch, YTO MPOTEKAHUIO TIPOIIECCOB B TIPH-
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POIHBIX CHCTEMaxX CBOWCTBEHHO CHadajla BO3HHMKHOBEHHE HMMITYIIbC-
HOTO 3(pdekTa ¢ BEIETICHHEM YHEPTHH, 3aTeM, Yepe3 KOPOTKUAN TIPo-
MEKYTOK BPEMEHH M WHOTZA B APYroM mecte, 3d¢ekra ¢ morioue-
HUeM 3Heprud. Ecnn ux cyMeTrs pa3fenuThb, TO MOXKHO IepeHarpa-
BUTH MOTOK MPHUPOJTHOW AaKTUBHOCTH (WU aKTMBHOCTH HaJICHCTEMBbI)
B HY)KHOE€ JJISl CUCTEMBI Pyclio. DTa 3ajjaya yCIIEIIHO PELIaeTcsl BHe-
IPEHHEM B CHCTEMY areHTOB-TIpeo0pa3oBaTeell THCTEPE3UCHOTO TH-
na, pealn3ylolnuX HaKOIUIEHHE C HachIIeHHeM. B TermoBbIX Haco-
cax 3Ty pOJIb BBINIOJHSET XJIaJareHT, B PaJUONPUEMHBIX YCTPOMCTBAX
— qunods ['epua u T. 1.

B TexHHKe HOBbIC MPOU3BOJIUTEIBHBIC CHIIBI BBISBISIOTCS OT-
HIOJb HE Oylarofaps CO3IaHUIO0 MaTeMAaTUYECKUX TEOPHHA U MOelNeH.
Taxk, snekrpudectBo emé B cepeaune XVIII Beka cunramock HEKMM
TPYAHOYJIOBUMBIM (DITFOMIOM, HO TIOCJIE OTKPBITHS JICHICHCKON OaHKH
B 1745 romy DSIIEKTpHYECTBO HAYYWINCHh HAKaIUIUBAaTh, Jajiee —
TPaHCHOPTUPOBATh U3 OJHOHN JEHICHCKOH OaHKU B APYTYIO U, B KOH-
11e KOHIIOB, MCTIOJB30BaTh B IPOMBIIUIEHHBIX LEJSX U MacmTadax, u
npoLeaypa €ro TPaHCIOPTHUPOBAHUS TO3BOJMIA OTKPHITH CIIOCOOBI
MOJYYEHUS] MEXaHU4eCKuX dPPekToB. U, X0oTsa pusndeckas CymHOCTb
JJIEKTPUYECTBA J0 CHX IMOp HE OIMpeNeieHa, 3TO He MEIIAaeT HaM €ro
NPOM3BOJANTE W IIMPOKO HCIOJIB30BaTh. MBI Topa3go yaimie, 4em
TyMaeM, IPAIMEHsSIEeM METOMbI, He UMEIOIINEe PAIMOHAIBHOTO 000CHO-
BaHus. [losTOMy Hamiell Henplo sBISIETCS HE TOMCK aOCTpakTHOM
OOBSICHUTENILHON MO, a HaXxOXIEHHE CIOoco0a aBTOMAaTHYeCKOi
Tpanchopmanuy (M3MEHEHHUS) CHCTEMBI CBSI3H, CIIOCOOHOTO 6e3 3a-
TpaT JOMOJHUTENBHOTO pecypca 00ecHeyuTh HENpPEphIBHYIO ajanTa-
[IUI0 CeTH K IEJIIM HaJCHUCTeMBI, 0e3 BbIIa4H CO CTOPOHBI HAJCHCTe-
MBI K CHCTEME KaKUX-TH0O0 YIPaBISIIOIIUX BO3IEHCTBUI.

Nmeercss HeMano 3KCIEPUMEHTANBHBIX PpE3yJbTaTOB, IOKAa3bl-
BAIOIMX, YTO Pa3UYHbIE HEIWHEHHBIE CHCTEMBI, OIMYCKAaIOIINe
Xa0THYECKOE TIOBEJCHUE, MOTYT OBITh CTAOMIU3UPOBAHBI TAPMOHUYE-
CKAM BHEIIHUM Bo3zeilicTBHeM. Ho 3ampocsl cCTeMBI yIpaBiIeHHS K
CHCTEME CBS3HM MMEIOT He TApMOHHYECKUH, a CHIOHTAaHHBIN XapakTep,
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YTO CO3MAET MPENMOCHUIKH K XaOTHYHOCTH (DyHKIIMOHAIBHBIX XapakK-
TEPUCTHUK CHUCTEMBI CBsi3U. M nanmee Oymer moka3aHO, 4TO U B HAIlEM
ciyyae, Onaronmaps HaJUYUI0 HMHEPTHOCTH B 3allpOCaX CHUCTEMBI
YIOpaBIeHHs] W MPHUCYIIEH CHUCTEME CBS3M CTPYKTYPHOH ITACTHYHO-
CTH, CUCTEMA CBS3U cIIOcOOHA 00ECTIeYHTh OmNepesKalomiee Mporu3BoI-
CTBO M KOHIICHTPaLMIO HauboJiee MOMYJSIPHOTO pecypca M Mpeaoc-
TaBISATh COENWHEHUS CUCTEME YIIPABICHUS MPAKTUIECKH MTHOBEHHO,
B TeMIIe IpuéMa 3arpocoB Ha COCTUHEHHUE, 00CITy>KUBAHUE, TI0 CYTH —
BHEBPEMEHHOE.

[ToHATHO, YTO MPOAYKTHUBHOCTH YNpaBJIEHUS B CUCTEMax c Opo-
YHOBCKHM IIOBEJICHHEM, TJ€ KaKas-mu00 yNopsa04eHHOCTh OTCYTCT-
ByeT, Oim3ka Kk Hymo. Jlamee Oymer moka3aHo, 9TO CHCTEME CBSI3H
MPaKTUYeCKH Oe3 3aTpaT MOXKET ObITh HaBA3aHO JAapPBUHOBCKOE MOBE-
nenne. JIo3yHT «aHapxusi — MaTh MOPSAAKA» MMEET B KHOEPHETHKE
COMHUTENBHYIO PEMyTaIuio, M Mbl, YIUTHIBAsI, YTO CMEHA COCTOSIHHUSA
B CHUCTEME C JAapPBHHOBCKHM MOBEICHUEM 3aBHCUT OT HPEANPEIbIIY-
IIeT0 COCTOSTHHUA OOJIbIIe, YeM OT MPEAbIAYIIEro, BIpaBe MOCTAaBUTh
BOIIPOC, a KTO «AeAyIiKa 1 6a0ymka» nopsaka? WHTYUTUBHO MOHAT-
HO, 9TO TIparpeKkaMu MopsaKa B CUCTEMax C JapBUHOBCKUM IOBE/Ie-
HUEM SBJISIOTCS CUMOMO3 M MHEPIHSL. AHAJIN3 UX JACUCTBHUS MO3BOJIUT
BBISIBUTH OCHOBOIIOJIATAIOMINI TPUHINI, HAJEISIOMNUNA CUCTEMY «KO-
SPUUTHUBHOM CWJIOW», TIEPEBOJAIIEH IOBEJICHUE CUCTEMBI CBA3U U3
OpOYHOBCKOT'O B JTapBHHOBCKUH (THUCTepe3ncHbId) Tuil. CuMOM0O3 H
WHepLUsl ABJSIOTCA TeMH 3 QeKTaMu, pa3fe’cHue KOTOPBIX CO3AaET
YCIOBHS ISl cTaOMnmM3anny (QYHKIIMOHAIBHBIX XapaKTEPUCTHK CHC-
TeMmbl. lHepunu CBONCTBEHHA CIIOCOOHOCTh K HAKOIUICHHIO, a O0JIH-
TaTHBIM TIPU3HAKOM CHUMOMO3a SBISIETCS Pa3BUTHE HCIIOIH3YyEMOTO
pecypca.

Hanee npumMepsl, moaTBepXKaaromue ckazannoe. Kak yumn Hero-
ToH: "[Ipn M3ydeHnN HAyK MPUMEPHI ITOJIe3HEE TIPABIT".

@DaKT CylIecTBOBaHMS HETMHEHHBIX CHCTEM, JAOIMYCKAIOINX Xa0-
TUYECKOE TTOBEICHNE, XapaKTePUCTHKH KOTOPBIX MOTYT OBITH cTabu-
JTU3UPOBAaHBl OTHIOAh HE TAPMOHWYECKHM BHEIIHUM BO3ICHCTBHEM,
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MPOJIEMOHCTPUPYEM Ha TPUMEPE aCCOLUATHBHOTO 3alTOMUHAOIIETO
yctpoiictBa (A3Y), OwsicTpomeiicTByromeld OydepHOH KIII-aMsATH
orpaHnuYeHHOr0 o0bema. B mporiecce paboThl BRIYMCIUTEILHOM CHUC-
TEMbI OTJCNbHBIC TIPOTPAMMBI WITK OJIOKH WH(POPMAIIUH 3arpyKatoTCs
W3 OCHOBHOM (MEJICHHON) MaMSTH B K3II-IAMSATh — B TIPUHITUIIE, 3TO
MOJKET OBITh MTPOCTO ONEpaTHUBHAS NaMATh Ha (POHE MaMSATH BHEIITHUX
yerpoiict. [Ipu oOpaleHnn K mporpaMMe WK 32 JJaHHBIMH cHavala
MpoBepsieTC WX HAM4KMe B K3II-MaMsATH. Ecom HeoOXxomumasi WH-
(dopmarys HaXOAUTCS B KIII-ITAMSTH, OHA OBICTPO M3BIEKAETCS. DTO
KamI-nomaganue. Ecnu HeoOxomumas wHGOpMAIMS B KAII-NAMSITH
OTCYTCTBYET (K3UI-ITPOMax), TO OHA BBHIOMpAETCs U3 OCHOBHOW Mamsi-
TH, TIepellaeTcs B padOTy U OJIHOBPEMEHHO 3aHOCHTCS B KAII-TIAMSITh.
[ToBbimeHe OBICTPONEHCTBHS BBIYUCIUTENBHON CUCTEMBI JOCTHUTA-
eTcs B TOM clydae, KOTJa KJII-TOTaJaHus PEaTU3yIOTCs HAMHOTO
gare, 4eM Kam-mpomaxu. OnpeneneHue HanOoee 9acTo UCIOJIb3ye-
MOW WH(pOpPMAIUKM MPOU3BOAUTCS HE aNTOPUTMHUYCCKU (3TO HEBO3-
MOJKHO, B CHIIy cHoHTaHHOCTH). CoXpaHEHHE HCIOJIb30BAaHHOW WH-
(hopManuu B K3II-MAMSITH MO3BOJISET «OTOMPATh» MH(OpPMAIHUIO, KO-
TOpas Jaiie BCero UCIMoJb3yercs. MeToJ| oka3al CBOK 3(PQPEeKTHB-
HOCTh TO (aKTy, TaK KakK, HECMOTPS Ha CIIOHTAHHOCTHh OTJEIBHBIX
3ampocoB, 000 COBOKYITHOCTH 3alpOCOB CBOWMCTBEHHA HEKOTOpas
CepUiHOCTb. JIJIsl MCKITIOYEHUSI TIePETIOTHEHHST KAII-ITAMSTH — BEIOOpa
0oTOpackIBacMOM 3alMCU — WCIOJB3YIOTCS Pa3HbIe CTPATETHH BBITEC-
HEHUS, HO OHU MPOCTHI U PEATH3YIOTCS AITOPUTMHUYECKH.

B kavecTBe CMMOMOHTOB 3/IeCh BBICTYIAIOT HHTEIUICKT ITOJIB30-
BaTeNel BBIYMCIIUTENBHON CHUCTEMBI M MEXaHHM3M K3II-aMsATu. B
JAHHOM Clly4ae WHTEIUICKT, He Mpuiaras KaKuxX-JIM0O CHelHaTbHbIX
HANPABJICHHBIX YCWJIWMA, MPU COXPAHCHWW WHEPIUU B XapakTepe
THUTIE 3aIPOCOB K BBIUYUCIIUTEIBHON CHCTEME, TIPOSBISIET ceOs B CO-
CTaBe U COJCPIKaHUM KIII-TIAMSTH, TPOSBIISIET B (opMe, PelIeBaHTHOM
CBOMM TEKYIIUM YCTaHOBKaM. B pe3yrnbTare HapammBaeTcs HE TOJb-
KO Pecypc BO3MOXKHOCTEH KIII-NAMSTH — €€ MpeajanTamnus (aKTyau-
3alusl), HO ¥ caM MHTEIUICKT MOIYJISIMY TI0JIb30BaTelei, 0CyIecTB-
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TSI DKCTIAHCHIO Ha HCIOJB3YEMYIO Cpely W IMOoTydasi CBOM OOHYCHI
pa3BuTHs. A, KaKk HaM U3BECTHO, K TIPOTYKTUBHOMY B3aUMOJIEHCTBHUIO
CHOCOOHBI TOJILKO CHCTEMBI (OPraHM3aINH), UMEIOIIHe OO NHBA-
puaHT. PaKTUYECKU MHTEIEKT MOJb30BaTesel, B pe3yibTaTe CBOEH
SKCIAHCUH, OPTaHU3YeT B K3UI-NAMATH CBOU «(puIHaI», C KOTOPBIM Y
HETo OOIIUi HHBapHaHT, 0€3yCIOBHO, €CTh, U CUMOMOTHUYECKOE B3au-
MOJIEHCTBUE 37€Ch CTAHOBUTCS (JOPMOH MIPOSIBICHHUS €T0 IKCIIAHCHH.

Ha nenaBneti ceccuu Intel Developer Forum Oputa mpomeMoHCT-
pUpOBaHa ACUCTBYIOMAs peanu3anus KpymHoil mesh-cetu. [lo cytw,
3TO cTaHgapTHas OecripoBonHast cets 802.11, B qomoaHEeHHE K CUCTe-
Me 0a30BBIX TOYEK JIOCTYIA CIIOCOOHAs «IOCTpamBaThy ceOs 3a cueT
MOJKIIOYEHHBIX B HEe KIMEHTCKUX YCTPOMCTB — MEePCOHAIBHBIX
kommnbioTepoB, KIIK, coToBeix TenedonoB. Takum 006pa3oM, Bce KiH-
€HTHl B €€ paMKaX CTAaHOBWJIMCH y3JIaMH CETH W MOTJH NPUHUMATH
yJacTue B Tepefaye JaHHbIX, YTO, ECTECTBEHHO, CIIENali0 BCIO CTPYK-
Typy Oosee ruOKOH, HaeKHOH M MPOU3BOAUTENHLHON 3a CUET MOSB-
JIEHUS TOTIOTHHUTEIBHBIX IyTeH MPOX0oxAeHu nHpopmarun. To ecTp,
KOTI'/Ia BBl UCTIOJB3yETE PECYPCHl MHTEPHETA B CBOUX LIETSAX, HHTEPHET
WCTIONB3YET Balll PECYPCHI B COOCTBEHHBIX LIEJISAX, K B3aHMHOW BBITO-
ne. 31ech, B (hakTe SKCIIAaHCHU UHTEPHETA Ha PeCypCchl CBOMX TOJb30-
BaTeJEH, JIETKO YCMOTPETh HIMPOKO PACHpOCTPAHEHHOE B MPHPOJE
SIBIIEHUE CUMOM03a, OOJIMTaTHBIM MPU3HAKOM KOTOPOTO SBISETCS pa3-
BHUTHE HCTIONIB3YEMOT0 pecypca.

B [14] paccmatpuBaeTcst MOEIb CUMOMOTHYECKUX 00bEIMHEHUH
CHUCTEM €CTECTBEHHOI'O0 M HCKYCCTBEHHOTO HWHTEJUIEKTOB, BKIIIOYEH-
HBIX B OPraHU30BAaHHBIE U OPTaHU3YyEMbIE TEXHHUUECKUE CPEABI, B KO-
TOpPOIl MHTEJUIEKTYaIbHBIE CHMOMOHTHI SIBIISTIOTCS MPOSIBIICHHEM pa3-
JUYHBIX (OPM MEKCHCTEMHBIX 00bEIUHEHUN pa3IMyHON MaTepHaib-
HOW MPHUPOJBI, TIe MPOSBIACTCS aKTHBHAsL GopMa npeodpa3oBaHus U
CTPYKTYpHpOBaHUs cpenbl. Tam xe, B [14], BBeaeHO ToHATHE TU(-
(y3HOT0 MHTEJUIEKTa KaK CHHEPreTHYEeCKOTO B3aWMHOTO OObeanHe-
HUS MCKyCCTBEHHOTO W €CTECTBEHHOTO WHTEIIEKTOB B OPTaHNW30BaH-
HOW cpene. BBenenne aBTopoM moHATHS auddy3HOTO HHTEIEKTa
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MIPEJICTABISIETCS. HaM HanOojee IEHHBIM pe3yJlbTaToM, MOCKOJIBKY
nporecc auddy3ud HHEPIUOHEH, a, 3HAYUT, KOHCEPBATHUBEH, HE Tpe-
Oyer BHemHel moanepkku. Jlamee aBTOp oTMeYaeT, YTO €CTECTBEH-
HBI WHTEIJIEKT aKTUBEH M M30MpaTeNeH 10 CBOEW MpHpoJe; OH YII-
polIaer cpely AEATENLHOCTH 0 YPOBHS, MO3BOJISIOIIETO €€ orepa-
[IUOHAJIM3UPOBATh U TEM CaMbIM aKTUBHO MPEeOOpa30OBBIBATH B HYK-
HOM Harmpasienuu. [Ipore, yem aBTOp, TOBOPS, — HHTEIUIEKT UHIYK-
TUBEH H, CJIEI0BATENbHO, SKCIIAHCUBEH IO CBOEH MPHUPOJE, KaK AJEK-
TpudecTBO. JlioOWTenn MaTreMaTHKH MOTYT TONBITAThCS CO3/aTh
YpaBHEHUSI SKCIIAHCUW WMHTEUICKTa 10 AHAJIOTUU C ypaBHEHUSMHU
Makcgenia.

Kak mpumep — moaxos kK 01aroycTpoiCTBY aHTIIHICKOTO TapKa.
AHTIIMYaHe HE MPOKIAABIBAIOT JTOPOKKH B HOBBIX TapKax, IMOKa IO
ra3oHaM He MoxXomAaTr Jroad. Iloromy 9To mroam BCE paBHO XOIWUTH
OynyT Tam, rae yaoOHel BCcero, CaMbIM ONTHUMAIBHBIM TI0 UX pa3yMe-
HUIO MapIiipyTaMm. B pe3ynbTare MOpOKKH HE TOJBKO XPAHAT CICIbI
OTJIENBHBIX MYTHUKOB W MH(GOPMAIUIO 00 WX TUIHYHBIX TIepeaBIKe-
HUSX, HO HECYT ¥ MH(OPMAIIMIO O XapaKTepe WX MHTCIUICKTYaTbHBIX
pemeHuit mo nepeasmwkennto. [Ipuaém 3ta mHbOpPMAIHS, KaK TIPOSB-
JieHue 00IIero MHBAapHaHTa, COACPKUT B ceO¢ M MHCTPYKIMIO IO ¢&
MPUMEHEHUIO I CICIYIOIIUX IyTHUKOB. DJIeMEHTapHas KuOepHe-
TUYECKasi MBICIIb, YIap TOIOpa YIMPABISETCS MPEABIAYIIEH 3aCEUKOM.
B pesynbTaTe SKCIAaHCHHM WHTEIUICKTa MyTHUKOB, B UCXOIHO HHUYEM
He 00YCJIOBJIEHHOHM CyOCTaHIIMU T'a30HOB, 00pasyeTcs (uiinan HHTe-
JIEKTa MyTHUKOB B (pOpME CTPYKTYp aKTyaIbHBIX AJIS JEHCTBHS, TIpe-
Bpallaronmecs: B JeHCTBYIONIUE CTPYKTYPHI MPHU MOSIBJICHUU HA HUX
OYEpEIHBIX ITyTHUKOB.

Spkuii npuMep TpUMEHEHHS] TEXHUKHU TSI SKCTIAHCHH HHTEIUIEK-
Ta npuBenieH Puuapmom Bpoymu. «Tenexka Ha kKoecax cO CIMIIAMHU
CIIY’)KHT HE TOJBKO /ISl IEPEBO3KH 3€pHA WM JIPYTHX TPYy30B; dTa Te-
JISKKA «IIEPEBO3UTY HJICH TEJCKKH Ha KOJecax CO CIUIaMI» — W3
OJTHOTO CO3HAHUS B JIPyroe». 31ech, MOCPEACTBOM HHIYKIIMHA WHTE-
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JIeKTa, «Uaes OBJIajieBaeT MaccamMmy». B [15] mokazaHo, 9T0O IpakTHde-
CKH BCE 3HAHU YEIIOBEK MOTyYaeT U3 KOJJICKTUBHOTO CO3HAHMS.

B Ounonoruu nmpuHATO CUMTATH, YTO OPTAaHU3MBI CAMHU OpPTaHU3Y-
10T ce0s1, — HO UICTOYHUKOM OpTaHH3aIllH, BOIIPEKH TOMY, 9TO yTBEp-
KIIaeT CHHEPIeTHUKA, OTTAJKMUBAIOIIASCS OT HEPaBHOBECHOH TEPMOIH-
HaMHKH, BBICTYNIA€T HE Xa0C, a MHTEIUIEKT. TO eCTh, BOIPEeKH oO1e-
MIPU3HAHHBIM TIpenyOexaeHusIM, KOppeKkTHee OyaeT cKas3aTh, 9TO HE
pacTeHne opraHusyeT ceOsi, a MHTEJUIEKT, OCYLIECTBIISISI SKCIIAHCHIO,
obpemenseT (oceHseT) co0oif BemecTBo. B pe3ynpTaTe 3TOH 3KCIaH-
CHH OH IpOsBIAET (0OHapykuBaeT, MaHuecTupyer) cesi B CTPYKTY-
pax pactenusi. UnTemekt, nuddyHaupys, HapamuBaer 6a3y mHpea-
CKa3yeMOCTH, «ITOPTUT CTATUCTUKY» U, TEM CaAMBIM, pean3yeT CyIie-
CTBOBaHHE OpPraHU3Ma.

Takoe monoxeHrue Belei, OYEBUIHO, HE MMPEAYCMOTpeHO B 10-i
teopeme llleHHOHa, YTO BIIOJIHE €CTECTBEHHO: OHA OTHOCHTCS K 3a-
KPBITBIM CHCTEMaM, TJie HersHTpomnus orcyrcTByeT. LlleHHOH He pac-
CMaTpUBaJI W3MEHEHUs Cpellbl PacIPOCTPAHEHUS 10 Mepe MPOXOKIe-
HUS CUTHAJa, CUMTAsl, YTO CUTHAJ HE OCTaBJISET CIEIOB, U HE YUUTHI-
Bas TO, YTO WX HAKOIUIEHUIO MOXKET COOTBETCTBOBATH THCTEPE3UCHBII
xapakTep. To ecTh OH HE HCCIIeJoBall Nepeaady WHPOpPMAaIUH B OT-
KPBITBIX CHCTEMaX, B KOTOPBIX MMEET MECTO TpaHchopMmauus Belie-
ctBa. Kcratu, ¢ TOUku 3peHus CBA3MCTA MIEHHOHOBCKOTO MPHU3bIBA, 0
OTHOUICHUIO K MHPOPMAIIHOHHOMY COACP>KaHHUIO KUBOTO OpraHU3Ma
BHOCHMBIE B HETO BellecTBa (MHIIA U T.J.) HECYT HE HHPOPMALHUIO, a
«rym». TeMm He MeHee, WX HErdHTPOIUS UCTOIB3YETCs s MOAAep-
KaHUS WU JaXe U1 YBEIWYCHUsS WH(POPMAIIOHHOTO COJEPIKAHUS
CUCTEMBI.

Ho, npexncraBnsercs, AeTUTh UHTEIJIEKT Ha MHTEIJICKT €CTECT-
BEHHBII M HCKYCCTBEHHBIH HempaBoMepHO. C TeM K€ OCHOBaHHEM
MOKHO OBLIO OBI IETUTH DJIEKTPHUECKU TOK HA €CTECTBEHHBIN U HC-
KYCCTBEHHBI, HO TOK €CTh TOK, HET CMBbICHa ero AuddepeHupoBats.
To xe anexTpuuecTBo eii€ B cepeanne X VIII Beka cuutanoch HEKUM
TPYOHOYIOBUMBIM (DITIOMIOM, KaKUM ceidac SBISETCS HHTEIUIEKT.
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ITocne oTkpeITHS NelineHCKoON OaHku B 1745 TOmMy DIEKTPHUYECTBO
HAYYWIIMCh HAKaIUTMBATh M COXPaHSTh, a Jajiee W TPAHCIOPTHPOBATH
U3 OJTHOW JICWJCHCKOW OaHKH B JIPYT'YIO, B KOHIIC KOHIIOB — HCIIOJb-
30BaTh B IMPOMBINUICHHBIX IENAX W MacmTabax, ¥ Mpoleaypa ero
TPAHCIIOPTUPOBAHUS IO3BOJIMIIA OOHAPYKUTH CIOCOOBI TMOyYEHUS
Mexanndeckux ¢ dekroB. M xoTs ¢pusnyeckas CynHOCTh dIIEKTpHYC-
CTBa JI0 CHX TIOp HE OMpezesieHa, 3TO HE MEIIaeT HaM ero Mpou3BO-
JIUTH ¥ TIHPOKO HMCIIOJIb30BaTh. M eciii UCXOUTh U3 MPEAIOIOKEHUS
0 TUIAaHETApPHOM MacinTade WHTEUIeKTa, HEe Mydas ce0s BOIPOCOM,
YTO 3TO TaKOE, TO HYKHO HJTH 1O MCIBITAHHOMY IyTH WH)XXEHEPOB-
3JICKTPUKOB. YYUTHCS €r0 HAKAIUIMBaTh, PACIPOCTPaHATh, U, HAKO-
HEIl, — FCII0JIb30BaTh B IPHUPOAOIOT00HBIX TEXHOJIOTHSIX.

Hanee, muist pa3BUTHs UACH HAKOTUICHUS U 3KCIIAHCHU WHTEIIICK-
Ta, PacCMOTPHM BapUaHT €€ YTUIMTAPHOTO NMPUMEHEHHUS K CEeTSIM
CBSI3H.

BrimonHenue npoueayp NpUHATHS U UCTIOJTHEHUS PEIICHUH C pe-
aKTUBHOCTHIO, COMIOCTABUMOW C TEMIIOM CMEHBI COOBITUH B OOBEKTE
VIpaBJICHHS, SBISCTCS HE SAMHCTBEHHBIM TPEOOBAHHEM K CHCTEME,
(OYHKIMOHUPYIOIICH B pekMMe pealibHOro BpeMeHu. He MeHee Baxk-
HBIM (DaKTOPOM SBISIETCS COXPAHEHUE STOTO YPOBHS PEaKTUBHOCTH
Ha HEONpEJeNEHHO JITUTSILHOM UHTEPBAJIC BPEMEHH, IMMOCKOIIBKY pe-
ajgpbHOE BpeMs OecKOoHEeUHO. To ecTh, B IIaHE MOJ00HS PUPOIC BO3-
HUKAeT HEOOXOIUMOCTh PEIICHUs «Ipo0IeMbl OECCMEpPTHUS», KOTO-
pas B TpHpPOJIE pellicHa MPUMEHUTEBHO K TOIYJSAIUSAM, a HE K OT-
JENBbHBIM 0c00siM. OOpaTUM BHMMAaHHE, HOIMYJISALWH, B CUMOMO3E C
BHEIIHEW Cpeiof, «IPUCIOCOOMINCh K CMEpPTH» 3a CUYET pPa3HBIX
(hopM M30BITOYHOCTH, NCXOAHO MPHUCYIINX MOMYJISIUI, U B Pe3yJIbTa-
T€ TaKOTO IMpHCIOCOONeHUsI oOpenu HM30BITOYHOCTH B (opme Oec-
CMepTHUs, MaHU(DECTUPYIONIETo ceOst B sBICHUH dBoMIoNUU. CucteMy
CBSI3M B OIPENEIEHHOM aclleKTe MOXKHO pacCMaTpUBaTh Kak IOMYJIs-
IUI0 CETEBBIX CTPYKTYpP, W TIO3TOMY TMPEICTABISACTCS pPEaTbHBIM
MPEIOKATh OPTaHU3MHYECKYI0  (TIPUPOAOIIOA00HYI0) KOHIICTIIIHIO
(hYHKIITMOHMPOBAHUS CETH, MPUBOASIIIYI0O €€ K HEONpeAeNEHHO M-
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TETLHOMY (QYHKITMOHHPOBAHUIO B PEKHME, OIMEPESKAIOIIEM PEKUM
peaTbHOTO BPEMsI CHCTEMEBI YITPaBJICHUS.

[Tockonbky MHEPIIMOHHOCTh MPOSIBIIICTCS HA BCEX YPOBHIX pe-
ATBHOCTH, TO OJIarogapsi STOMY OOCTOSITEIICTBY JIETKO OPTaHU30BATh
paboTy cetu Tak, 4ToObI pecypc HamOojee BOCTPEOOBAHHBIX COEIH-
HEHUI B CETH KOHIIEHTPUPOBAJICS B HY)KHOE BpEMs B HY)KHOM MECTE.
U takas HempephIBHAS «HOPMATU3AIHSD CETEBOTO pecypca — caMoaK-
Tyalu3alusl CETH — MOXET OBITh OCYIIECTBIIeHa Oe3 3aTpar, Mmocpe/-
CTBOM CHHTe3a 0€3 aHajam3a, Kak Obl 10 MHEPIIMH, HO B CUMOHMO3€E C
cucremoli ynpasnenus. ONieHUTe, U1 JOCTHKCHHUS OC3bIHEPIIMOHHO-
CTH MBI HCIIOJIb3YEM HHEPIIMOHHOCTb.

Cetn CBsI3H, KaK W JIIOOBIC CETH, COCTOSAT U3 y3JI0B U COCIHHSIO-
IIUX WX JTUHWA, a KOHKPETHO — U3 Y3JIOBBIX CTaHIUH (¢ QyHKIUIMU
KOMMYTAITHH) U MHOTOKaHAIBHBIX JIMHUN CBS3H, COCTUHSIONINX ITH
craniuu. K y3710BBIM CTaHIMSIM depe3 000pyIoBaHUE MTOCTyIa abo-
HEHTCKUMH JTMHHUSIMHU TIOKITIOYCHBI TEPMUHAIBI TOTPEOUTENCH yCIyT
cBs3u. CeThb B 00IIeM ciTydae He SIBJISIETCS TIOJTHO CBSI3HOM, HO JII000#
y3€J] CEeTH MOXKHO COCIMHHTH C JIOOBIM JAPYTUM Y3JIOM TOH K€ CEeTH
TPAH3UTOM dYepe3 APYTHUE y3JIbI dTOM K€ CETH COCTAaBHBIM KaHAJIOM
CBsI3M, 00pa3yeMbIM M3 TIPOCTHIX KAHAJIOB CBS3H C IMIOMOIIBIO CPEICTB
KoMMyTanuu craniuii. [IpocToli (HecocTaBHOM) KaHAI TIPECTABIISCT
c000¥ JacTh MPOIYCKHOW CITIOCOOHOCTH JIMHUH CBSI3H, HAMIPSAMYIO CO-
enuHsOMEel nBa y3ma. CeTeBble CTaHIMU, UMCIOIIUE OOIIUK KaHa
CUTHAJIM3AIINH, TIPH OpPTaHU3alK COSAUHEHUH ONIEPUPYIOT HE TOJIBKO
MIPOCTHIMU KaHaJIlaMH{, HO U y’K€ MMEIOIUMHUCS MX arperarusaMu (co-
eauHeHUsAMH). Ecin mpeacTaBuTh 3TO PEKypCUBHO: JETalb IS TIO-
CTPOCHHUS COEMWHEHUS — 3TO 1) IMpOCTOM KaHall, a Takke 2) meTaib
JUTSL TIOCTPOCHUS COSAMHEHUS, K KOTOPOH MOAKIIIOUEH MPOCTOM KaHal.

CosznaHHbIE COCTUHEHHSI HE CIEAYET pa3pylaTh MOCIe OCBOOOXK-
JIEHUS, a TI0 aHAJIOTHU ¢ MEXaHU3MOM KJIII-TIaMSATH Tpe/jIaraeTcs co-
XpaHATh JUISl TOBTOPHOTO UCTOJIB30BAHMS JI0 TEX MOP, MOKa HE TOHAa-
I00ATCSI OMUHOYHBIC TPAH3UTHBIE YYAaCTKH 3THX COCTABHBIX KaHAJIOB
(WM COBOKYITHOCTH, COCTOSIIHE U3 YK€ COSTUHEHHBIX OIUHOYHBIX
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Y9acTKOB) JJIsi 00pa30BaHUS HOBBIX COCTABHBIX KaHAJIOB — COEIHMHE-
HUUW 1)1 YAOBIETBOPECHIS HOBBIX MPEANIOUTEHUH TTOTpeOUTEINEeH.

B nopsinke cobaroneHus NpuHIMIIA JAPBUHOBCKOTO 0TOOpA, MpH
JeQUIUTe MPOCTBIX KaHAJOB, HYXKHBIX JJIsi 00pa30BaHUsI HOBOTO CO-
€AMHEHHS, Pa3pYLICHHUIO CIEAyeT MOABEPraTh MocaeJHHE IO BpEeMEHH
o0pa3oBaHHs COEAMHEHHS, KOO MPU BBICOKOH CEpUHHOCTH BCE HOBa-
[IUH, BIEKYIINE PEOPTaHM3aINIO, UAYT OT MapTHHANBHBIX MOJH30Ba-
TENel, a MEHHCTPUM 3KCIUTyaTUPYET OpraHM30BaHHBIC pecypchl. B
pe3ynbTaTe TaKOW CTpaTerwH 3a CUET OONIBIICH HHEPITMOHHOCTH (aK-
TUBHOCTH) TPEANOYTEHUN TeX WIM WHBIX IOJIb30BaTellel (TpaHc-
MOPTHBIX OOBEKTOB) BO3HHKAeT (QUIBTPYIOWIKI (BBIpE3aromInii)
«MEJIICHHBII MPOIIECC KOHIEHTPAIMH MTPOMYCKHON CITOCOOHOCTH Ha
HanOojyiee  BOCTPeOOBAaHHBIX HANpaBlICHUAX CBsI3H, oOecreurBa-
eTCsl HaKOIUIGHHE pecypca CeTeBBIX COEIMHEHWH Mexay Hanboiee
aKTHBHBIMH TPAHCIIOPTHBIMH OOBEKTaMH I pabOTHl B Hambojee
BOCTPEOOBaHHBIX HATIPABICHUSX CBS3H. JlaHHBIN «BBIPE3aIONIUi TPO-
[ecc» AeMCTBYET Kak OMepaTop THCTEPE3UCHOTO THIA M MMEeT KOH-
CEPBATHUBHEIN XapakTep, He TpeOys IUisl CBOCH pealin3aluu KaKoro-
6o pecypca. OgHAKO PE3yNBTAT €ro NECUCTBHSI MMEET MPEIMETHO-
¢busnveckyro crenupuKy, MOCKOJIbKY, HECMOTPS Ha CBOKO MEIICH-
HOCTb, OH CIIOCOOCH Ha OIeperKarollee MPUBEACHUE CTPYKTYPhI CEeTH
CBSI3M B aKTyaJbHOE (aJepTHOE) ISl CHCTEMBI YIPABICHHUS COCTOS-
Hue. OTMETHM: JeNaeT OH 3TO HENPEPHIBHO, MOCKOJIBKY aKTyallb-
HOCTh U3MCHYMBA, ¥ HUKaKass KOMOWHAIIUS CTPYKTYP CETH HE MOXKET
OBITH OOBSBIICHA 3apaHee OKOHYATEIBHO akTyalbHOH. Ilpm peskoit
BapHalUy TPEANOYTCHUH TOTpeOUTeNel B KOMMYTAIlHOHHOM TIpO-
CTPaHCTBE CETH HEaKTyaJbHBbIE CTPYKTYpHI (COEAMHEHUS) aBTOMAaTH-
YECKU MCUE3al0T, a aKTYAIbHBIC — MOPOXKIAIOTCS, KaK MPOUCXOIUT B
NpUpoAe NpU ACHCTBUU AapBHHOBCKOTO «ECTECTBEHHOTO OTOOpa».
[pu nonHO# ke CTaOUITFHOCTH aKTYaIN3UPOBAThCS HE aKTYaIBHO.

Bonee meHHBIM AJ11 KOHKPETHOTO TEXHOJOTHYECKOTO BOILIOLIE-
HUS SBJSETCS MOHUMAaHHUE TOTO, YTO (DAKTHYECKH 37€Ch MPOUCXOTUT
9KCMAaHCUS (TPaHCIANNSA) WHTEIJIEKTA MOB30BATENSI HA CTPYKTYPHI
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cetd. To ecTh camblil IEHHBIM MPOAYKT — UHTEIJIEKT IMOJIb30BaTENs,
KOTOPBIH TIOCTYIAET B CETh B PE3yNIbTaTe €€ CHMOMOTHICCKOTO B3ar-
MOJICHCTBUS ¢ TIOTPEOUTEIIIMU YCIIYT, HE «BBUIETAET B TPyOy» mocie
Pa3oBOT0 MCIOIL30BAHMS, a HAKAIUTUBAETCS (HACIeyeTC s, BOTUIOIIA-
eTCs) B CTPYKTYpax CETH, HapaliuBasi HHTEJUICKT CETH 10 YPOBHS WH-
TEJUICKTa TMOTPEOUTENel, B ACIEKTE TOTOBHOCTH K HEMEJICHHOMY
MIPEAOCTABIICHUIO 3aPANTUBAEMBIX YCIIYT.

JlelicTBrE 3TOTO MPHUPOIOTIOAOOHOTO MPoIIecca MOX0KE HE TOJb-
KO Ha IEATEeITLHOCTh «HEBHIUMOMN, HO IIyCTpOr pykm» Amxama CMura,
HaBOJAIICH MOPSAAOK Ha phiHKe, Ho u Ha nesHue (HaHTOMHOU pyKw,
paspemiaronieil A3€HCKUM KaoH «XJIOMOK OJHOM pykoity. OTMeTum
3/IeCh Pe3KOoe MPEBATMPOBAHWE CHHTE3a Haa aHanmm3oM. Kpome Toro
MEXaHU3M 3TOTO TMpoIlecca UMEET KOPPEISIUIO ¢ TTOHATUEM U3 KIlac-
CHYECKOro CHCTEMHOT0 aHaM3a «TEJICOIOTHYCCKHE MEXaHHU3MbBD», —
XapaKTEPHU3YIOMIMM MaTEePHATBLHBI MEXaHU3M UYepe3 HMCIIOIh30BaHUE
MOHSTHS «IUKJIHYECKass MPUYUHHOCTEY, HAOII0JaEMOT0 B CHCTEME,
rie HOBbIe (DOPMBI TIOBEACHUS IMOCPEICTBOM «OOpATHOM CBS3M» Ha-
XOJISATCS MO BIUSHUEM TpexHUX (HopM. DIeMeHTapHas KHOSpPHETH-
YeCcKasi MBICITb, YIap TOTOPa YIIPABISIETCS MPEIBIIYIICH 3aCCUKOM.

W MBI MOYXXKEM KOHCTATHPOBATh, UTO MIPEICTABICHHBIN METOJT CTa-
OWITM3aIuU XapaKTEPUCTHK CHCTEMBI CBSI3H HMEET BCE CYIICCTBCHHEIC
TIPU3HAKH TIPUPOIOIIOA00HON TEXHOJOTHH, MPEXKIE BCETO, IMMOTOMY,
4TO 3/1eCh HE0OX0MuMas TpaHc(opMalus MPoU3BOIUTCS O€3 MpHBIIe-
YCHHS KaKOTO-TH00 MHPOPMAIIMOHHOTO MIIH SHEPTETHUECKOTO Pecyp-
ca. HemamoBaxHo, 9TO IS TOMYYEHHUS CTONb CYIIIECTBEHHOTO 3(h-
(hekTa CyIIECTBYIONIME MPUHIUIBI K METO/BI PEaH3aAIMKA CETCH CBSI-
3W HE MOJIeKaT KOpEHHOMY TepecMoTpy. Hamm BhITIe ObI0 TIOKa3a-
HO, 4YTO TPH HAJIMYUM HEKOTOPOW CTAOWILHOCTU MPEATIOYTCHUN
MOJIb30BaTeNIeld HH()OKOMMYHHUKAITMOHHOW CETH K paboTe B TEX HIIU
WHBIX HaIlpaBJICHUSIX CBSI3HU, COXpAaHCHHUE PaHEE HCITOJIb30BAHHBIX CO-
COUHEHUN — KakK CIEIOB UX JEATEIBHOCTH — CHUMAET almpHOPHYIO
HEONPENeICHHOCTh M 00eCTieunBacT HEMPEPhIBHOE ICHCTBHE Mexa-
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HU3Ma OTIEPEKAIOIIEeH alanTalliy CETEBBIX CTPYKTYP K BapHAIlHsIM B
TEMaTHKE ¥ HHTEHCHUBHOCTH IMOJIb30BATEIbCKHUX 3aIIPOCOB.

[Ipencrasisiercs, 4TO AAHHBIA MOAXOZ MOKET HAWTH MpPHMEHE-
HUE U B O0JIACTH MPOEKTUPOBAHUS YCTPOMCTB C MPUCTABKOW «HAHOY,
100 MpPUCTaBKa «HAHO» — HE MPOCTast XapaKTEPUCTHKA MPOTSHKEHHO-
CTH, OTpa)karoiasi YuCTO TeOMeTpUIECKHE MapaMeTpbl 00beKToB. OHa
oTpakaeT (pakT TPOSBICHHA Ha HAHOYPOBHE KadeCTBEHHO HOBBIX
MHBIX OPraHU3alMOHHO-(QYHKIMOHAIBHBIX CHCTEMHBIX CBOWCTB Ma-
TEPHAJIOB, MPOIECCOB U SBICHUHU, U SICHO, YTO 3/I€Ch HCIIOJH30BAHNE
JAHHOTO IMOJXO0/1a, IPH HEBO3MOXKHOCTH SIBHOTO BHEIIHETO YIpaBiie-
HUSI, — YMECTHO.

WznoxxeHHOE HaMH BHIIIE JAEMOHCTPUPYET, YTO B IPHPOIOMO-
JOOHBIX TEXHOJIOTHSIX HauOojee MEepPCIEeKTUBHBIMH IMPEACTABISIOTCS
T€ METOJABI, KOTOpble OCHOBaHBI Ha METOJaX CHHEPTeTHKH, Oazu-
PYIOIIMXCS HE HA MapaMeTPpH3allii CUCTEM, a Ha paboTe ¢ (akTopaMu
Y TIPU3HAKAMU.

B npuHIune HampaBiIeHHOCTH MPUPOAONOJO00HBIX TEXHOJIOTHH B
KOMMYHHKAaTUBHYIO C(epy BIIOJIHE YKJIaIbIBAIOTCS B MPEACTABICHHS
0 TIECTOM TeXHOoJorHnueckoM ykiane. @opmyrna ¢punocopun TexHO-
JIOTHYECKOTO YKJaJaa — 3To 0000mEHHas opMa TOHUMAHUS CYIIIHO-
CTH dTama pa3BUTUSl YEJIOBEUECTBA, BHIPAKAET KIIOYEBBIE (HaKTOPEI
(0coOeHHOCTH) COOTBETCTBYIOMIECTO YKIaga. A TIOIXOJ K IIECTOMY
TEXHOJIOTHYECKOMY YKIIaAy 3HaMEHYETCS MepexoAoM OT (HOopMyJbl
"HayKa ¥ TexHHKa", onpenensaBiiel Gpuiaocoduio npeaplaymux yKia-
OB, K HOBOH (opmyie "Hayka, CETEBbIC TEXHOJOTMH M CHCTEMBbI",
OTpa’Karolleil mepcrneKTUBHbIE PyHAaMEHTANbHBIE HACH U TEHACHIUH
HACTYMAIOMIETO YKIa/a.
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3.2. PedepupoBanue NpupoIHOii CHCTEMbI OMOOPTraHU3AM A

Hanuuue B coctaBe MpupomOnOA00HBIX TEXHOJIOTHIA KOMITOHEH-
Thl «OMO» aKTyaJH3UPYeT YTOUYHEHHS TOHSTHS «CHCTEMay», TaK Kak
Ounonorunueckue OOBEKTHI MPEACTABISIOTCS OpPraHU3ANUIMU 3HAYU-
TEJIHHO 0O0JIee CIIOKHBIMH, YeM JII00ble KOMMYHUKAIMOHHBIE ceTH. U
CHCTEMHBII MOJIXO0JT K X aHAINU3Y TPeOYyeT CBOETO Pa3BHTHSL.

JI1s IOHATHS «CHUCTEMay CYIIECTBYET MHOXKECTBO OIPEEICHUN
W TPAKTOBOK, HO MMEHHO WX KOJHMYECTBEHHAs MHOXXECTBCHHOCTh
CBUCTEILCTBYET 00 WX JCCKPUIITUBHOM XapaKTepe U OTCYTCTBUU B
HUX KOHCTPYKTHBHOCTH. He MeHee pacruiblB4aTo, 4eM CUCTEeMa, B
COBPEMEHHON HAyYHO-TEXHUYECKOW JIUTEPAType TOJIKYIOTCS TIOHSATHS
«OpraHu3ausy U «CTPYKTypa». HeyauBUTENBHO, YTO 3TH MOHSITHS
3a4acTyro MyTaloT JAPYr ¢ Ipyrom. UyBCTBYeTCsl OTCYTCTBHE KaKOTO-
TO CMBICIIOBOTO (HIIBTPA, KIIFOUEBOTO 3BEHA, O0jIee 00IIero MOHTHSI,
4yepe3 NpU3MY KOTOPOTO OHU JIOJDKHBI pacCMaTpUBAaThCS.

B maremaruke [16] (1 HE TOJBEKO B HEW) OHSTHSI BBOIATCS IBY-
Ms IPUHIMITAATBHO Pa3HBIMU Iy TsIMH. [epBbIii MyTh OCHOBAH Ha HUC-
MOJIb30BAHUM MPSIMOTO (MM KOHCTPYKTHBHOTO) OTPEICIICHUS — SIB-
HOTO TOCTPOSHHS COOTBETCTBYIONIETO 00BEKTA, BTOPOW — HA UCTIOIb-
30BaHUU KOCBEHHBIX (OMHCATENBHBIX WIH JECKPUIITHBHBIX) OIpele-
JICHWUH, 33/IaI0IUX TOT MM HHOW 0OBEKT IepedyrciIeHneM TpeOyeMbIx
cBoicTB. [1OHITHO, YTO JECKPHUIITUBHBIX OMPEACICHHN OOJIbIIe, YeM
KOHCTPYKTUBHBIX. Haxox/IeHne KOHCTPYKTHBHOTO ONPEACICHHS TOTO
WJIA WHOTO 00BEKTa, paHee 3aJJaHHOTO JIUIIb JICCKPHUIITHBHO, ITOITYTHO
JIaeT JTOKA3aTeIbCTBO €r0 CYIIECTBOBAHHS, a KOCBEHHBIC (ICCKPHII-
THBHBIC) OIpEACNICHUs B MaTeMaTHKe (M HE TOJNBKO B HEH) MOTYT
OIMKCHIBATh U OECCMBICIICHHBIC WIIM HECYIIECTBYIONIME 00bekThl. Ha-
MpUMeEp, €CTh JCCKPUIITUBHBIC OIPEIEIICHUS BEYHOTO IBUTATENS U
¢$mIocopcKoro KaMmHs, HO UX KOHCTPYKTHBHOE OIpeJelICHHE OTCYT-
CTBYET.

OnmHako, HapsAAy ¢ OCHOBHOM 3amadeii mpeoOpa3oBaHus ASCKPHUII-
THUBHBIX OIpECICHUN B KOHCTPYKTUBHBIC, OBIBACT aKTyajbHA H 00-
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paTHas 3a7ada — BBIACIICHHE XapaKTEPHUCTHYECKON TPYIMITBI CBOWCTB
TOTO WJIM WHOT'O KOHCTPYKTHUBHO (SIBHO) 3aJaHHOTO 00BEKTa: HEYM00-
HO BeIb MPHU KaXIOM YIOMHHAHHHM OOBEKTa MPEABSABIATH MOAPOO-
HYIO CXEMY €ro yCTpOMHCTBA.

Yamie Bcero B Hay4YHO-TEXHUYECKOH JTUTEpaType IO CHCTEM-
HOMY aHanu3y [17] mon cucteMoil mpemiaraercs MOHUMATh «OOBEKT
000 pupoasl (JTMOO0 COBOKYITHOCTH B3aMMOJCHUCTBYIONNX OOBEK-
TOB JIO0OH, B TOM YHCJIE Pa3iUYHOM, MPUPOBI), 00TaJaroIuil BEIpa-
’KEHHBIM CHCTEMHBIM CBOHCTBOM (CBOMCTBaMH), T.€. CBOMCTBOM, KO-
TOPOrO HE MMEET HU OJHA U3 YacTell CHCTEMBI MpH JI000M criocobe
4JICHEHUS] U HE BBIBOJMMBIM W3 CBOMCTB yacTeit». B mpuBenenHoe
oTpezieNieHNe CUCTEMBI KOPPEKTHO BIHMCHIBACTCA M BOWTHIA B CTEHY
IBO3/b, TAK KaK HU OAHA M3 JBYX 4acTeil 3TOH «CHCTEMBD» HE UMEET
BBIPOKEHHOT'O CBOHCTBA (OOBIYHO MMEHYEMOT'O «3MEPIKEHTHOCTHIO)
— yIepXKUBATh TOJOBHOW YOOp B (PMKCHPOBAHHOM IMOJOXEHUU. Tam
ke, B [17], Hapsy, IO CyTH JieNla, C MUPOBO33pEHYECKON YCTaHOBKOH,
«HUKaKuX JPYTUX 3aKOHOB (KpoMme (GHU3MYSCKHX) I OOBSICHEHUS
JeHcTBUS cucTeM J1r000H MpUPOAbI (B TOM YHCIIE KUBBIX) HE TpeOy-
eTCs»; CUCTeMBl HAJEISIOTCS CBOMCTBAMU YHHMKAJIbHOCTH, HETIHTPO-
MUHHOCTH, CTOXaCTHYHOCTH, OPHEHTAIIMN U T.J. 0€3 yKa3zaHHUs Mexa-
HHU3Ma, B pe3yJibTare ACATENILHOCTH KOTOPOTO yKa3aHHbBIC CBOMCTBa
TTOSIBIISTIOTCSL.

PyKkoBOACTBYSICH 3THM ONpeAeIeHNEM, HEBO3MOKHO BBIPa0dOTaTh
KPUTEPHI OLICHKH YPOBHSI CUCTEMHOCTH COOCTBEHHO CHUCTEMBI, Ipa-
HUII BapuaOEeNbHOCTH €€ SMEpP/PKEHTHOCTH W, HAlpHMEp, CTEIeHU
HEr3HTpONMitHOCTH. VIHaue roBops, NpUBEAEHHOE ONpEACICHUE CHC-
TEMBI HE IMEET HUKAKOTO OTYETIIMBOTO CMBICIIA.

HeBHuMaHme Kk peaqbHBIM MpoOieMaM B KIaCCHUYECKOM CHCTEM-
HOM aHaJlu3e CYIIECTBYET, HO OHO €My MPUHLIMIHNAILHO HE MPHUCYIIE,
a JINIIb OTPaXaeT OCOOCHHOCTH XOJa, €r0 UCTOPHYECKOTO Pa3BUTHSI.
Heno B TOM, 4TO MBI B NPOLUIOM U OyIyIIeM BHIUM U TOHHUMAaeM
JUIIb TO, YTO HAMIOJHSET Hallle HacTosmee. Hampumep, MOHATh HaJIN-
YyHhe 3BYKOBOH JIOKAIMH Y JIETYYUX MBIIIEH, JIEKTPHIECKOT0 pa3psia
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Y HEKOTOPBIX PBIO W T.I. MBI CMOTJIH JIUIIb HA OCHOBE COOCTBEHHBIX
JIOCTH)KEHUU B aKyCTHKE M dJIeKTpoMarHeTusme. B To e Bpems mpu
OTCYTCTBUHU B MPHUPOJE €CTECTBEHHBIX MAarHUTOB JJIEKTPOMArHETHU3M
He ObUT OBbI OTKPBIT. BHIMMO, 0COOEHHOCTH HCTOPHYECKOTO PA3BHUTHS
CHUCTEMHOTO aHaJIM3a COCTOUT B TOM, UTO OH BO3HHUK paHbIIE, YeM B
cdepe co3uaaTeNbHON YeIOBEYeCKON MMPAKTUKYU MOSIBIIIUCH CUCTEMBI.
Kakwue xe 00BeKTHl OBUTH TTPEIMETOM CHCTEMHOTO aHajH3a 0 TOTO,
Kak 4YeJIOBEK Haydall co3JaBaTh CUCTEMBI? Bompoc umMeeT He mpa3aHbId
XapakTep, a (QUIbTPAIMOHHBIA, OTBET HAa HETO TO3BOJISIET CY3UTh
MHOECTBO 00BEKTOB, MPUITUCAHHBIX K KJIACCY CUCTEM.

[IpencraBasiercs, 4To MPEIMETOM CHCTEMHOIO aHaiM3a ObUIA B
OCHOBHOM OOBEKTHI KlacCa «CTEHa-TBO3IbY», ISl MACHTU(UKAITUU
KOTOPBIX COJAEPKATEIIbHO YMECTHEE IMOHSTHUE «arperar», TO €CTh
WCKYCCTBEHHO CO3[IaHHOE OpyAue (MHCTPYMEHT), MPEeACTaBIIAIONIEe
co00if He KOHTIIOMEpAaT YacTel, TUIICHHBIX ONpeeIeHHOr0 Ha3Haye-
HUS, 2 UX OCMBICIICHHYIO COOpPKY, B KOTOPOH KaKJas 4YacTh, Haxo-
ICh B (pM3MUECKHX B3aMMOBO3JICUCTBUSAX C APYTUMH YacTAMH ar-
peraTta, HEMPEPHIBHO BHIMOJHAET OTBEICHHYIO € POJb B pealu3a-
uu mporecca GyHKIMOHUPOBAHHS arperara B 1enoMm. HeomHopo-
HOCTb TI0 COCTaBY IPOSABISAET ce0s1 HapyIIeHHEeM CHHXPOHU3MA B JIH-
HamMuKe (YHKIIMOHUPOBAHMS arperara H3-3a pa3liniyuii B HHEPTHO-
CTH €r0 COCTaBHBIX YacTeil, YTO BBI3BIBAET MOTPEOHOCTH B HETpe-
PBIBHOM pETYJIUPOBAHUHM, & ACHCTBUE PErYyJISATOPOB OCHOBAHO HAa TOU
K€ UHEPTHOCTH.

Arperartsl arperupyioT ¢ arperataMu, 4To MOpOoXKIaeT pa3rOBOPHI
0 HEKHUX MOJICHCTEMaX, 00pasyrommx cuctembl. Ho geranu arperatos
HE JEWCTBYIOT CAMOCTOSITENIEHO, a JHEPreTH3UPYIOTCA, B KOHEYHOM
cuére, U3BHE, KaK MPABWIO, (YHKIIMOHAILHO Pa3IMYHbl, U (yHKIIHO-
HAJIBHOCTH MPUCYIIA HE UM CaMUM, a ONPEACISCTCS BHEITHUM WU
B3aMIMHBIM CHJIOBBIM Bo3zaeicTBHeM. OmHOOOpa3ne CBOWCTBEHHO Ta-
KM HCKYCCTBEHHBIM CETENoI0OHBIM 00pa3oBaHusIM (OpraHU3aIlu-
sIM), KaK "HPOKOMMYHHKAIIMOHHBIE ceTH. M K HUM MOHSTHE CHCTEMBI
BIIOJIHE TPUMEHUMO, HO, Kak OyJeT TOoKa3aHo Jajiee, MPUMEHHMO
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TOJIBKO B CBSI3KE C MOHATHAMHU «OPTaHU3ALMSI» U «CTPYKTypa». I Mbl
y’Ke MOKa3ald BO3MOXKHOCTb BBEJIEHUS MPUPOAONOTO00HBIX TEXHOJIO-
THi B 3Ty cdepy.

B [18] mokazaHo, 9TO JUISI HCKYCCTBEHHBIX CETEIOJO0HBIX Opra-
HU3aIui, B KOTOPBIX KOMMYHHKATHBHAS (OPTaHU3allMOHHAS) COCTaB-
JSIONIAsl MPEBAIMPYET MO CIIOKHOCTH HaJ (DU3MUECKOM COCTAaBIISIO-
e, CICTEMYy €CTECTBEHHO paccMaTpuBaTh He 000COOJIEHHO, a Kak
OJTHO W3 TPOSBICHUN EIWHOW CYIIHOCTH «OpTaHH3allisi—CUCTEMa—
CTPYKTypa». DTO € MOXHO CKa3aThb W O JIPYTHX JBYX acleKTax
(MmocTacsx) MeI0CTHOM TPUAJIbl — OPTaHHU3AIH U CTPYKTYpPE, TaK KaKk
BCE TPH MOHSATHUS HAXOIITCS B KOHTEKCTHON 3aBHCUMOCTHU. DTy TpuUa-
Iy OyZeM MCTOIbh30BaTh B Ka4eCTBE OOIMIETO MOHSATHS, Yepe3 MPU3My
KOTOPOTO PacCMaTPHUBAIOTCS CUCTEMa, OPTaHU3allus U CTPYKTypa.

JlanHas exwHAS CYITHOCTH, CBOCOOPA3HBIN CHHEPTH3M, 10 CBOCH
CyTH ONmKe K OpraHn3My, YeM K MeXaHu3My. Takoil moaxop mpen-
CTaBJISICTCS JOCTATOYHO OPTaHUYHBIM, TaK KaK paccCMaTpUBaTh JIFO00i
00BEKT BHE PAacCCMOTPEHHS €ro MEHCTBHS HEMPOIYKTUBHO. A pac-
CMOTpEHHUE JISHCTBUSI CETEOI00HBIX 00pa30BaHM BO3MOYKHO TOJBKO
B paMKax MOHATUNHON TpHajibl, a UMEHHO: MHOXKECTBO JEHCTBYIOIINX
10 CIWHBIM TPaBMJIaM OOBEKTOB (RJIEMEHTOB OpraHW3allMH), COOCT-
BEHHO €JIMHBIC IS BCEX MpaBHia JSHCTBUS (CHCTEMa), Pe3yIbTaThl
NEATCTLHOCTH (CTPYKTYPHI). DJIEeMEHTH OopraHu3anuu (BO3MOXKHO, B
CBOIO OUepe/lb, TOXKE OpraHu3aIvu) akTUBHbIL. OHU CIIOCOOHBI caMo-
CTOSATENBHO OCYIIECTBIIATH JIEATEIBHOCTD, COO0Pa3yICh C «3aJI0KEH-
HOI» B HUX CHCTEMOH — KOMIUIEKCOM MpPAaBHJI, HANPABISIONINX H
HOPMUPYIOIINX JIEATSILHOCTh. XapaKTepPHO, YTO BCE AIEMEHTHI Opra-
HU3AlMU JIEUCTBYIOT 110 OJIHOM cucteme. [lo penepryapy 3HAUUTENb-
Has (HO HE BCS) YacCTh MPABUJ JACSITEILHOCTH CBOJUTCS K B3aUMO/ICH-
CTBUIO C JAPYTUMU DJIEMEHTAMH OpPTaHH3allld, ¢ 00pa30BaHUEM pas3-
HOOOpa3HBIX accoNuaIuii (IEMOYeK) B3aMMOICHCTBYIONINX 3JIEMEH-
TOB B IPOIIECCE PEUICHMsI HEKOM 0o0IIel 3a1adn, TO ecTh ¢ 00pa3oBa-
HUEM CTPYKTYp [UIsl JEHCTBUS, KOTOpPbIE MPEBPAIIAIOTCS B JEUCT-
BYIOIIHE CTPYKTYPHI B IPOIIECCE PeaTU3aIlii B3aUMOJICHCTBHS.
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IIpumepHo 310 K€ AexiapupoBai [InaToH B CBOEM HETIEHHOM
npousBeneHun «l'ocynapctBo»: «HeBO3MOXXHO codeTaTh IBE BEIIH
0e3 HamM4Ms TPEThel: MEXKIy HUMU HEOOXOIMM CBSI3YIOIIUH 3ie-
MeHT. HeT nyuinie ¢Bs3m, 4eM Ta, KOTOpas o0pa3yeT U3 caMoii cedst u
CBSI3BIBAEMBIX €IO BEIIeW OJHO M Heaenumoe memnoe. s Toro 9To0s
YBUJICTh MPEAMET B MHUPE BUIUMOM, HEJAOCTATOYHO IMpeaMeTa U 00-
TAJAOIIEro 3peHNeM IJas3a: JJsl 3pUTEFHOTO BOCIPHSTHS HE00XO-
UM emi€ U CBET, UAYLIUH OT COJTHLIAY.

[Janee mpencraBieHa MOMBITKA KOHCTPYKTHBHOTO TOJIKOBAaHUS
WIIOCTacel eNMHOM TpUajbl — «OPraHU3alUsI—CUCTEMa—CTPYKTYpay.
HmenHo, TONKOBaHMS, a HE ONpejcieHUs, n0O Halla Tpuajga — 3TO
HEKUW eluHbIA cuHeprusM. I cucrema MMEET CBOIO CTPYKTYpY, U
CTPYKTypa MOJUMHEHA HEKOW cucrteMe. Bc€ 3mech opraHu3aliiOHHO
B3aMOOOYCIIOBJICHO.

Cucrema — 3TO CrHOCO0 TOMYMHEHHUS DJIEMEHTOB (TIPEIMETOB)
eAMHOMY 00IleMy TOPSAKY W, COOCTBEHHO, CaM 3TOT MOPSIOK (PUTY-
aJI, IPOTOKOJ, Uro | T.1.). CrcTeMa SIBIAEeTCS MHBAPUAHTOM OPTaHU-
3a1uu, T.€. HEM3MEHsAeMa BHYTPEHHUMU B3auMopeiicTBusimu. Eciu te
K€ DJIIEMEHTHI OyayT CleoBaTh B CBOEH NEATENFHOCTH WHOMY €IU-
HOMY THOPSIKY, TO OHH 00pa3yloT HHOE CUCTEMHOE MHOXKECTBO (MHYIO
opranmzanuto). JlelicTBue cucreM peanu3yercs mporeccamu. IIpo-
LIECCHI SBJSIOTCS MH(OPMAIMOHHBIMA BHUPTYAJIBHBIMH OOBEKTaMH,
10O MPOIECC — ATO apaHKUPOBAHHAS TI0 BPEMECHH MM HEKUM JIPYTHUM
Croco00M COBOKYITHOCTh peaiM3alliy JCHCTBUN W U3MEHEHUH YCIo-
BHUi. B 00miem cinyyae cuctemMy MOXKET TpeACTaBIsATh HE OIWH, a He-
CKOJIBKO IMPOLIECCOB, aCCOIMUPOBAHHBIX B OJIMH POJICBOM areHT, U 3Ta
acCOIMAIHs MTOJIHOCTBI0 XapaKTepu3yeT MWHAMUKY TOoBeAeHus (op-
TaHU30BaHHOCTH) OopraHu3anuu. OpraHu30BaHHOCTh — 3TO BHYTPEH-
HASL XapaKTepUCTHUKA OPraHU3allluM, OHA OMpPEIEIseTCs] UHTEHCUBHO-
CTBIO IEJICHANIPABIEHHBIX MPOIIECCOB, a HAMPABICHHOCTH MPOLIECCOB
ompexaensiercss cuctemoi. CucreMa — 3To KOHIenus (Uaes) OpraHu-
3anyy, MaTh TOPs/IKa B OPraHMW3alnd, U €€ MaTh, W TOJBKO B 3TOM
KOHTEKCTe MOYKHO TOJKOBaTh 00 e€ MaTepuanpHOCTH. Kak e BHpTY-
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aJTBHBIA OOBEKT BO3ACHCTBYET Ha (u3MUECKHE (BEUMIECTBEHHBIE) 00b-
eKTBI? — Tak K€ KaKk HEBEUICCTBEHHAs KOMITbIOTEpHAs MporpaMma
JICHCTBYET Ha BEIECTBCHHBIC JETATU MPHUHTEPA. TO €CTh MOCPEACT-
BOM CHEHUAIBHBIX MPOTrpaMM, Ha3bIBaEMbIX JpaiBepaMu, KOTOPHIC
MoTI00HO JIEMOHAM, TOCPETHUKAM MEXIY acTPallbHbIM U MaTepHallb-
HBIM MHPaMH, SBIISIOTCS MOCPEIHUKAMU MEXKIY MHUPOM JIOTHYSCKUM
(MeHTaNBHBIM) U MHPOM ¢u3ndeckuM. B mobom cirydae, paboTaro-
I1ast MporpaMMma — 3TO MPoIiecc.

OpraHuzanusi — 3T0 MHOXKECTBO JJIEMEHTOB, JEHCTBYIONIHX TI0
OJTHOM W TOW K€ cUCTeMe, O€3YCIOBHO MOAYMHEHHBIX 3TOH CHCTEME,
o0pa3Ho ToBOps, Haxoasmwmxcs noj e€ urom. CoOCTBEHHO CIIOCO0-
HOCTh ¥ BO3MOKHOCTH MCIIONHSIT JJAHHYIO CUCTEMY ONpeaessieT Mpu-
HAJIS)KHOCTh 3JIEMEHTa K OpraHu3aiuu. YTo XapakTepHO, JesATelb-
HOCTh DJIEMEHTa OPTaHHU3aIUK OTpeesisieTcs (B OCHOBHOM) HE BHEII-
HAM BO3JCHCTBHEM, a KaK OBl «BHYTPEHHHUM IOOYKIECHUEM». A
BHYTPEHHHE MOOYXICHUS 3a7aHbl cucTteMoi. OpraHuzamnuio oopasy-
IOT WJCHTUYHBIE [0 CHCTEME 3JIEMEHTHI. Tak ke, Kak, HarnpuMep, pa-
BEHCTBO YHCEN 10 MOIYJIO 2 ONpEAeNseT MX NPUHAIC)KHOCTh K
MHOXeCTBY Y€THBIX ynces. OJIHAKO OJTHH M TE€ e 3JIEMEHTHI (Hanpu-
Mep, JIIOJM, U HE TOJIBKO OHU) MOTYT OJHOBPEMEHHO ITOJIHHSATHCS
HECKOJIbKHM TOPSIIKaM (CUCTeMa CEMEHHBIX B3aMMOOTHOIIICHHIHA, CHUC-
TeMa TMPOU3BOJICTBEHHBIX B3aUMOOTHOIICHHUHN U T. JI.), K&XKIbIH U3 KO-
TOPBIX, TEM HE MEHEe, JIOCTATOYHO JKECTKO ycraHoBiieH. KaptuHa
JIESATEIILHOCTA ~ TaKOTO DJIEMEHTa-«MHOTOCTAHOYHHUKA» BBITJISIIUAT
BeCbMa pa3HOOOpa3HOH, 1 6e3 MEKOMITO3UIINN ACSITSIILHOCTH Ha TIPO-
IECCHI MO MPUHAICKHOCTH K Pa3HbIM CUCTeMaM, € omucaHue (Mo-
JleTh) OyIeT He IPOCTO CIIOKHBIM (HAaBOPOUYCHHBIM), a HEaIeKBATHBIM,
XOTsI CaMU CHUCTEMBI Bcerna mpocThl. [1o3ToMy BhIeneHNE B OO0
OpTraHM3aIMU CUCTEMBI MPECTABNISCT MPOAYKTUBHEIN MOMEHT aHAJH-
3a. [IpecraBieHue O CYIIECTBOBAHHU CIIOKHBIX CHCTEM TIOPOXKICHO
HAOJIOJICHUEM 32 TIOBEICHUEM DJICMEHTOB, HAXOMSIIUXCS TMOJ[ UTOM
HECKOJIBKHX CHCTEM.
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CHoXXHOCTD TYT MPOUCXOAUT OT MOTBITKH CIOXXHUTHb HEAIAUTHB-
HOE W OT OTCYTCTBHUSI KOTE€PEHTHOCTH B JEHCTBHSIX Pa3HBIX CHCTEM.
Ho ecnm nmesTenbHOCTh CUCTEM TapMOHHM3MPOBAaHA, TO OJHA M3 HHUX
MOJKET OBITh MCIOJIh30BAHA JJISI APAHKUPOBKH ACSTEIHHOCTH JPYTUX
cUCTeM (CHCTEMHOE BpeMs), JJIs MPOTHO3UPOBAHUS UX COOBITHH. OT-
MEUYEHHOE OOCTOSATEIBCTBO SIBISETCS IIEHHBIM C IpParMaTU4ecKon
TOYKH 3PEHHUS M MOXET ObITh HCIOJIB30BAHO IMPH PEANH3AINA TIPO-
EKTHBIX TPOIEAYp KOMITO3UIIMH M JIECKOMIO3WIIMUA TPH CHHTE3C H
aHallu3e OopraHu3alui.

CTpyKTypa — 3TO MTHOBEHHBII CHUMOK CBSI3€H DJIIEMEHTOB B Op-
raam3anuu. VlHade TOBOps, OpraHM3alUd HUMEIOT CETENo00HYI0
cTpykTypy. Ecnm mpeacTaBuTh MHOKECTBO 3JIEMEHTOB OpraHHU3aIHH
710 Hayaia JICHCTBUS MPOIECCOB CHCTEMBI, TO 3TO MHOXECTBO MOXKHO
MPECTaBUTh KaK HEKYI0 HHYEM He OOYCIOBJICHHYIO CYOCTaHITHIO —
JIOTUCTHYECKYI0 0a3y, KOTopas MepBHYHA B OTHOIIEHHH CBOUX CO-
ctostHuil. CTPYKTYpbl B OpraHH3alUU C JOCHCTBYIOIIEH CUCTEMOU —
3TO YK€ CIIeJbl NIEeATEIbHOCTH 3JEMEHTOB IO CHCTeMe (JIETOMHNCH),
CJICIIbI, HATPABISAIONINE WX NANTBHEUIYI0 NesTeNIbHOCTh. 1o aHao-
run: peka popmupyer Oepera, a Oepera HampapisiOT peky. CTpyKTy-
pPBI OTIPEAETSIOT MPOCTPAHCTBO OPTaHHU3AIMH, €CIIM TOJKOBATH €r0
KaKk B MaTeMaTuKe, IJIe MPOCTPAHCTBO TOJKYETCS KakK JIOTHYECKH
MBICTTUMAsi CTPYKTYpa, CIy)Kaias Cpeaoi, B KOTOPOW OCYIIECTBIS-
I0TCS JIPYTHE CTPYKTYphI, OPMBI U T€ WIM HHBIC KOHCTPYKIWH, a
TaKkke (QUKCUPYIOTCSI OTHOIICHUS Mexay Humu. CTpyKTypa B JIaH-
HOM KOHTEKCTE SBIISIETCS, MO CYIIECTBY, MHOXKECTBOM OTpaHUYEHUI
Ha TIOTOKH B MPOCTPAHCTBE ¥ BO BPEMEHU OPTaHU3aINH.

Cucrema ompenenseT xapakTep (pOpMHUPYIOMUXCS CTPYKTYp, a
OHHU CITyXaT ei cpepicTBaMu HaBuTanuu. CTPYKTYpHI B O0IIIEM Ciydae
0o0pa3yrTcs W3 AJIEMEHTOB OpTraHu3aluu (HO HE TOJIBKO W3 HHUX) IO
MpaBwiaM, 3a7laBaeéMbIM cucTeMoil. CTpyKTypa MPHHAIEKUT Opra-
HU3aIlUU KaK pe3ysbTaT BOIUIOMmIeHHs cucTeMbl. Cucrema — mpode-
HOMEH CTPYKTYPHI. 31eCh pedb UAET 0 cuHTe3e (00pa3oBaHUM) pery-
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JSIPHBIX CTPYKTYP, a CHHTE3 BO3MOXKEH, €CIIA €CTh (DAKTOpP, KOTOPBIi
WUTOXKHUT MPOLIECC CTAHOBJICHUSI.

[IpencraBieHHBIH TOIX0A K MHTEPIPETAIIMA CUCTEM, OpPTaHU3a-
IUH U CTPYKTYp CO37a€T MPEANOCHUIIKN U TPOABIKEHHS TPUHITH-
OB TTapaMeTpuyecKoro yrpasieHus [19] B cerenoqo0HbIe opraHu3a-
mun. 100 mapaMeTpuieckoe ynpaBieHUEe OPraHMYHO HMEHHO K ceTe-
MOTOOHBIM OpPTaHM3ANHAM, KOTOPHIE MPEACTABISIOT COO0H pe3ynbTaT
MHTErpallii KIMEHHO OJHOPOJHBIX 3JIEMEHTOB. BrImie Obu10 yKazaHo,
YTO BJIEMEHTHI, BXOJAIINE B OPTaHU3ALNIO0, MOTYT OJHOBPEMEHHO
BXOJIUTH B JIPYTYIO OPTaHHU3AIMIO, TO €CTh HAXOAUTKLCS IO/ UTOM He-
CKOJIBKMX CHCTEM OAHOBpeMeHHO. Ho 3T0 ke 00cTosATeNbCTBO co3/1a-
€T BO3MOXXHOCTH I OBICTPOI TpaHChOpPMAIMH OPraHW3aNNHN, €CIH
BBOAMTH B JIEHCTBHE CHCTEMBI HE OJJHOBPEMEHHO, a MOOYEPENHO. Xa-
paKkTep KOJUIEKTHBHOTO ITOBEICHHUS 3JIEMEHTOB OpPTaHM3AlWH, ACHCT-
BYIOIIIUX B COOTBETCTBHHU CO CIECIU(PHKON OJTHON W3 MPUCYIIUX CHUC-
TeMe MpaBWI, MPUCYLIEH KaK CHOCOOHOCTh KaKIOMY 3JIEMEHTY Opra-
HU3AI[UH, MOXXET OBITh M3MEHEHO IEePEKITI0UYeHNEM KOJUIEKTHBHOM
JESATENIBHOCTH BJIEMEHTOB Ha APYTYI0, IO TOrO HE AECHCTBOBABIIYIO.
KorepenTHoe nepekiroueHne Ha APYTryi0 CHCTEMY MPOU3BOAUTCS M3-
MEHEHHUEM HEKOTro OOIIEero JUisi BceX mapamerpa, Hecreluduieckoro
¢daktopa. Peaknus Ha wu3MeHeHHMEe HecHnenM(UUECKOro MapameTpa
TaKke Oyner Hecmerududeckoil (OTHOTHITHOW, THIa cTpecca). Kak
nokaszaHo B [20], mporecchl KOJUIEKTUBHOTO pa3pelIeHus MpoOIeMBl,
BO3HMKILCH B pe3ynbTare M3MEHEHUs Hecnenuduueckoro akropa,
Ha 06a3e cOOpraHn3anyy MOTYT MIPUBECTH K Pa3HBIM OTBETaM Ha OCHO-
BE Y3KOTO sI/Ipa OBEACHYECKUX MPABUIL, TO €CTh CUCTEMBI.

O(heKTUBHOCT, U PEATHHOCTH MAPaMETPUUECKOTO YIIPABIICHUS
Jydlie 1mokasars Ha npumMepax. Kak yumn Hetoton: «[Ipu usyueHun
HAyK TpPUMEpHI ToJie3Hee npaBuiay. [IpuMepsl neiicTBus mapameTpu-
YECKOTO YIPABJICHHUS B OMOJOTHICCKUX OPTaHM3AIUAX (OpraHu3Max)
HE TOJIBKO IMOKa3bIBAIOT 3()()EKTUBHOCTh MapaMEeTPHUUYECKOro YIpaB-
JIeHWsI, HO ¥ IEMOHCTPHUPYIOT ero mpupoponoaodHocTs. [lapamerpa-
MU YIIpaBJIe€HUS 3/I€Ch SBISIOTCS Hecnenuduueckne GakTopsl — TEM-
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meparypa, KHCIOTHOCTD, ITOJIOKEHHE OOIIETo MEeHTpa Macc | T. II., TO
€CTh HEeUTO o0IIee s BCeX.

[Ipumep u3 MeanuHCKO# npaktuku. B [21] onucansr HaOmone-
HUS COTPYIHHKA MeIuIuHCKOro neHtpa Kamudopauiickoro yHHBEp-
cureta A. Xspapu 3a TIOBEACHUEM OTIENBHBIX KIETOK cepaua. OH
BO3JICMCTBOBA Ha 3JIEMEHTHI KHBOW TKAHU CEPJICYHON MBIIIIBI MO-
JIOJTON KPBICHI TPUTICHHOM — (PEPMEHTOM, pa3pyIIAOIAM EMEHTH-
PYIOIIUH KISTKH MPOTeUH (OENI0K), HO HEe HAPYIIAIOUIUM CaMU KJICeT-
KH, 3aTe€M I0JIydal CYCIICH3HIO KJIETOK B Cpejie, COJIeprKaIlel ChIBO-
POTKY KpOBU W JpYyrHe MUTATeIbHBIC BemiecTBa. llocie aByx-Tpex
JHEW MHKYOaIuu B CIEIUAILHOM COCY/JIE KIETKH Cep/illa BHITSITHUBA-
JIUCH, YILIOMAINACH U MPUKPEIIISUTACH K CTEKITy COCyZa CHEeIHaTbHBI-
MU OTpocTKamu. [Ipu 3TOM oI MEKPOCKOIIOM OBLJIO BUIHO, YTO, Ha-
MIpUMeEp, O/THA U3 CTa KJIETOK PUTMHUYHO COKPAIIAETCsl C YaCTOTON OT
10 mo 150 pa3 B MUHYTY. DTO TOBOPUT O TOM, YTO PUTMHUIECKOE CO-
KpallleHHe CepAlla BO MHOTOM OO0S3aHO MyJNbCallMH KJIETOK. Mexmy
TEeM KJIETKH B COCYZE POCIH, Pa3MHOXAINCh, HX OTPOCTKH BCTYHAIIN
B KOHTaKTBl JIpyr ¢ ApyroM. Uem Oombllee KOJIUYECTBO KIETOK CO-
€AMHUIIOCH APYT C APYTOM, TeM OOJIbIIee YHCIO WX HAYMHAJO ITyJb-
cupoBaTh. M, HaKOHeI, Mociie OKOHYATEIHbHOTO OObEAMHEHNS KIETKH
3aIlyJIbCUPOBAINA C OJMHAKOBOH dacToTol. Ho 3TO He Bce — opranu-
3anys TKaHU Cep/Ilia B COCy/Ie [uIa Janplie. B Hel MosSBIsUINCE MyTIb-
CHpYIOLIME C OJUHAKOBOW YaCTOTOW Y3JIbl, 4aCTh KJIETOK CpacTagach
B TEPENOHYATHIN TUIACT, KOTOPBIA BECh B3JBIMAIICS U OIYCKAJICH,
MyJBCUPOBANT YK€ KaK €IWHBIA OpraH, a He KaKk COBOKYIHOCTH OT-
NENBHBIX KJIETOK. Takum 00pa3oMm, CIIOKHAs OpraHU3allys COBOKYII-
HOCTH KIJIETOK — OpraHa, 0a3upyeTcsl Ha TOCTaTOYHO CIIOKHOM opra-
HU3aIlUU COCTABJISIONINX AJIEMEHTOB, HA TTOJTHOM «3HAHUI» KICTKAMHU
BCEll cHCTeMBbI IPaBUJI €CTECTBEHHOTO MOCTPOSHHS CTPYKTYp OpTraHu-
3aruu (oprana). Ho modyemy ObI UM ee He 3HaTH? Benp 3T0 «3HAHWE»
U OTNpEAETSIeT UX CYIIHOCTb.

IIpumep «u3 xu3HU HaceKOMBIX» [22]. OxyknuBanue 06a009KH
(Hacexomoro) mpu MetaMmopdo3e MPOUCXOAUT Yepe3 Pas3yHopsIoUdn-
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BaHWE: TyceHHIa (KyKOJIKa TyCEHHWIIbI) MpPEeBpaliaeTcsi B MYTHYIO
JKUAKOCTh. Heknii mapamerp JOCTHUT 3HAUCHUS CUTHAIA HA TIEPEXO K
Ipyroii cructeme. 3aTeM 3Ta MyTHas XHUAKOCTh JOCTaTOYHO OBICTPO
nepecTpauBaercss B 0abouky. Ilpmuem eciam akkypaTHO OToOpaTh
4acTh «MYTHOH HUJIKOCTW», TO OCTaBIIAsCS BCE PaBHO OOECHICUUT
(3aBepuuT) nporiecc Mmeramopdo3za. [1oSBUTCS TOTHOLIEHHOE HACEKO-
MO€, TOJTFKO MEHBIIIETO pa3Mepa. B 3ToM HeT HUYEero yINBUTEIBHOTO.
U kykonka, u 6a004Ka COCTOST U3 OJHUX U TEX K€ DIEMEHTOB (KIie-
TOK). IIporcX0MUT KOTepeHTHOE MEePEKITI0UYCHUE DIIEMEHTOB C OJHOMN
CHCTEMBI Ha Jipyryr. B aTtoM mposBisieTcs cyth Metamopdosa. Cam
MPOIIECC TePEeX0/ia BOCIPUHUMACTCS, KaK Xa0C ¥ BHUMaHUE OOBIYHO
aKIeHTUpyeTcs Ha ero pesyibrare (¢popme). Cam mepexo 3J1eMEeHTOB
opraHu3anuu € CUCTEMBI Ha CUCTEMY HC MMECT CCHCYAJIbHO IOCTH-
JKUMBIX JKBUBaJIeHTOB. CaMu OHOJNOTH C HEJOyMEHHEM TOBOPAT 00
aToM (akTe creayromiee. «MHOTHE TyMarOT, 9TO TyCEHHUIIA MPSUETCs
B CBOU KOKOH JIUIIIb JJIS TOTO, YTOOBI OTPACTHUTh KPBLIbs M HECKOJIBKO
map TOHKHUX Jarmok. Ha camom nmene meramopdo3 umeer Ooibiie 00-
LIET0 HE CO CIIOHTAHHBIM OTPAlMBAHUEM KOHEUHOCTEW, a C OTJIIMBKOU
MeTalsioB. Teno TyCeHHIbI BHYTPH KOKOHA IMPEBpAIaeTcs B CBOETO
poJa OpraHMYecKui Kied U3 MPOTEMHOB. B HEM IIaBalOT KIETKHU
UMarvHajIbHOIO JIMCKa, KOTOPBIC (MIO00HO CTBOJIOBBIM) MOTYT 00pa-
30BEIBaTh JTIOOBIE TKaHU. M3 HUX M BBEICTpAaUBAETCSI HOBOE TEJO Hace-
KOMOT0, OTJIMYAOIIEeCsS MO CTPYKType OT Tejia T'yCCHHMIbI. Y IUBH-
TeNbHEE BCEro TO, yTo 0abouka, (hopMuUpyroIasics U3 Kies, 00Iamaet
MaMATHIO O CBOEH MPOILION XU3HU B (opMme TyceHHIbl. OMBITH TM0-
Ka3ajH, YTO TYCEHUIIbI, IpHyYeHHbIE U30eraTh OmnpelnesiEHHBIX 3ara-
XOB, MPOJIOIDKAIOT MX W30EraTh U MOCIe TOro, Kak CTAaHOBATCS 0ab04-
kamu. BHumaTenbHelee HaO/r0ACHUE 3a OJHON pa3BUBAIOIIEHCS
TYCCHUIICH HE TTO3BOJIUT IIPe/ICKa3aTh e¢ MpeBpalieHue B 6a0ouky.
[Ipumep ot 6putanckux yaéHbix. Emre 8 2000 romy crieruaincThl
YHuBepcureTckoro kosuiemka JIoHmoHa 00HAPYKHUITU YAUBHUTEIBHBIC
MPOSBICHHUS T.H. HEHPOIUIAaCTHYHOCTU TPH OOYYEHHUH JOHIOHCKUX
TakCUCTOB. Kak H3BECTHO, MOCIEOHUE CHAIOT CTPOIMH HK3aMEH Ha
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3HaHHE KapThl TOPOJA, K KOTOPOMY MM MPHUXOJUTCS TOTOBUTHCS He-
CKOJIBKO MecsIeB. MccieoBaTenyl MONbITAINCh BBISICHUTD, KaK CKa-
3BIBAETCS Ha MO3T¢ 3allOMUHAHKE JIAOMPUHTOB METAroNCa, U ObLTU
VAWBJICHbI W3MEHEHUSIMH B CTPYKType H pa3Mepax BasKHEHIIHX
CTPYKTYp Mo3ra (0COOSHHO THIITOKAaMIIa) MPOIIEANTNX 00yIeHUE TaK-
CUCTOB. AHAJOTMYHBIX M3MCHCHUN Yy BOJUTENEH aBTOOYCOB, KypCH-
POBABIIHX 10 OJTHOMY U TOMY K€ MapIIpyTy, 00Hapy»KeHO He ObLIO.

Y JOHIOHCKHMX TaKCHUCTOB TPOBOJWIA MAarHUTHO-PE30HAHCHYIO
tomorpaduto. Y 0OHapy K, 9TO Y HUX CHIIBHEE PA3BUT THIIIO-
KaMII, TO €CTh 30Ha, OTBETCTBEHHAs 3a mamsaTh. Ho mouemy oH Oosee
pa3Butr? [loTOMy 4YTO TakCHCTaM HPUXOJUIIOCH 3ay4HMBaTh HAW3YCTh
kapty JloHmoHa, JepKaTh ee B TOJIOBE, & 3HAYUT, Pa3BUBATh HMEHHO
3Ty CHOCOOHOCTB, YTO U MPHUBEJIO K CTPYKTYPHBIM U3MECHCHUSIM.

B aT0# mIacTHYHOCTH MO3Ta, CIIOCOOHOCTH MPUCIIOCA0TMBATECS,
HEHPOHBI UTPatOT 0co0YI0 poiib. OHU MOTYT MEHSTH CBOIO KOH(pHUTY-
paIuio M co3aaBaTh LEble CETH, M YeM OOJIBIIE X CTHMYJIMPOBATH,
TeM OoJiee HaJIS)KHBIMU W Pa3BUTHIMHU OYYT 3TH CETH HEHPOHOB.

HeraTtusnslii acniekt atoro sisnenus npeasuaen eme K.9. [uon-
koBckui. [lutaTa u3 ero crarbu «Jlpurarenu mporpecca»: «K gemy
MBI JIOJITO TIPUBBIKAIH, TO HAM Ka)KeTcss UCTUHOW. B Mo3ry 00pa3yror-
Csl COOTBETCTBYIOIINE HEPBBI U COCY/IbI, KOTOPHIC OUYEHB TTOCTOSIHHEI H
HEJIETKO 3aMEHSIOTCS HOBBIMH, BBIPXKAIONIMMHU HETPUBBIYHBIC MBbIC-
mu. B 3penbie Toapl moracaHue CTaphIX WACH U POXKICHUE HOBBIX
OUYCHb TPYJHO U COMIPOBONKIACTCS CTPAJaHUSMHU, BO30YKIAIOIIMMHU
HETOJIOBaHWE MPOTHB HOBaTopa. YeM crapiiie BO3pacT, TEM 3TO SBJIC-
HUE pe3de, — MPUYNHA, BCICACTBUE KOTOPOW COCTAPUBIINECS aBTOPH-
TETHl OTPHIIAIOT BCE MOJIOJIOC, HOBOE, HECOTIIACHOE C MX 3aMaTepeB-
IITUMU MBICIISIMI,

[Ipu opranuzanuu QGyHKIHOHUPOBAHMS HH()POKOMMYHUKAIMOH-
HBIX CETEH, TJIe MEXaHU3M B3aUMOJCUCTBHSI WH(POPMAIMOHHBIX MPO-
IIECCOB M CaMH TIPOIECCHI MBI CO37aéM CaMu, MPHUPOIONOA00HBIC
MPUHIIUITE TAPAMETPUIECKOTO YIIPABICHHSI MOTYT OBITh BIIOJIHE yMe-
ctHHI [15, 18], — kak B cMbIcie 3P GEKTUBHOCTH, TaK U O€30ITaCHOCTH.
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4. IIporuo3 nocJieACTBUII MPUPOIONOT00OHBIX TEXHOJIOT U

Myodpocmu uenogeueckas ecmv bezymue nped auyom I'ocnooa boea. Anocton [laBen

M.B. KoBanbuyK, pyKOBOJUTENb OJHOTO U3 KIIOUEBBIX HAYUHBIX
yupexaeHuil cTpanbl, coBeTHUK [Ipesnnenta PO mo Hayke, BeIcTymas
mepea wieHaMH BepXHeH mamarel 3akoHonatebHoro Coopanwmst Poc-
cutickort Dexeparun Ha «dKcrepTHOM dace» CoBera Deaepanun ro-
BOpWJI OyKBAJIBHO cleaytoriee [23].

«CeromHs BO3HHKIIA peaibHas TEXHOJIOTHIECKAss BOZMOXKHOCTD B
MPOILIECCE IBONIIOIMHU YEJIOBEKA U IIeJIb: CO3[aTh MPUHLIUIIUAIBEHO HO-
BBIH oyBHT Homo sapiens ciry>keOHOTO desroBeKa.

Bnepsrie 310 chopMyIHpOBaHO MPE3UACHTOM BCEMUPHOM acco-
[UAaIK 3paBOOXpaHeHUs, paBoi pykor Pokdemiepa, 3aTem BoILIo
B MEMOpPaHIyM HaIrmoHAIBbHOH 6e30macHocTr CIIIA.

[Ipuuem mocraBieHa 3ajada JEnaTh 3TO TaK, YTOOBI CTPAHBI HE
MOHSUIH, YTO 3TO CTAJIO MPOUCXOAUTD.

Ecam BBl cMoTpenmn ¢uiabM « MepTBBIA CE30H», BBl XOPOIIIO ITOM-
HUTE, HO TOTJa 3TO OBUIM KaKWEe-TO TaM PacCYXIEHHS, a CErOIHS
OHMOJIOTHYECKH 3TO CTAHOBUTCS BO3MOKHBIM CIENATh.

CBOHCTBO TOITYJISAIUN CITYKEOHBIX JIOJICH OYeHb MPOCTOE: Orpa-
HUYEHHOE CAMOCO3HAHME, U KOTHUTUBHO 3TO PETYJIUPYETCs dIEMEH-
TapHO, MBI C BAMU BHUAHMM — 3TO YK€ MPOUCXOINT.

Btopas Bemp — ymnpaBieHUE pa3zMHOXXEHUEM, U TPEThs BEIb —
JICIIEBBIA KOPM, 3TO T€HHO-MOJU(PHUIIMPOBAHHBIC MPOAYKTH. W 31O
TOXKE YXkKe BCE TOTOBO.

3HauuT, PaKTUUECKHU, CETOHS YK€ BO3HUKIIA peabHas TEXHOJIO-
rudeckas BO3MOXKHOCTh BBIBEACHHSA CIY>KEOHOTO TOJIBH[A JIFOAEH.
[Ixana neHHOCTEH y HOBOTO MOJBHJIA JIIOJCH COBEPIICHHO MHAs, HE
YyeloBevecKas, XapaKkTepHas UMEHHO Ui 30MOM — «JellOBeKa CIy-
KEOHOTOM.

U sTomy nmomemiath y:ke He MOXKET HUKTO, 3TO Pa3BUTUE HAYKH,
9TO 1O (aKTy MPOUCXOIUT, U MBI C BaMU JOJDKHBI IIOHAMATh, KaKoe
MECTO B 3TOM IIUBUIN3ALUU MBI MOXEM 3aHATDHY.
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TToxoxe, cam M.B. KoBasibuyk He Ipoub 3aHITh MECTO JUEpPa B
CHenonepanyy 1mo TpaHcopMalui 4eJI0BEKa pa3yMHOTO B UEIOBEKa
ciIy)e0HOT0, TIPUCTABKU K KOMITbIOTEpY. B crarse [24] mpuBomuTcs
JUTMHHBIN TIepeyeHb BO3MOXKHBIX HETAaTHBHBIX MOCIEACTBUN 3KCIIaH-
CUH TPUPOJONONO00HBIX TEXHOJOTHH B OHKyMeHY denoBedecTBa. Ho
TaM K€ «TOPKECTBEHHO IPOBO3IJIAIACTCS) cienyrouiee: «/lBurasce
[0 MyTH CHUHTE3a MPHUPOJONOJAO0HBIX CUCTEM, YEJIOBEUECTBO IMOOM-
JET K CO3JaHMIO aHTPOMOMOP(HBIX TEXHUYECKHX CHUCTEM C 3JIEMEH-
TaMH CO3HAHUSI M CHOCOOHOCTBIO K IMO3HaHWIO. st pernieHus: dToi
3aJaud HEeoOXOJMMbl KOTHHUTHMBHBbIE HaykKh W TexHonorumu. Ha cie-
JYIOLIEM 3Tale peyb MOWAET yXkKe O CO3JaHMM COOOIIECTBa aHTPOIIO-
MOPQHBIX YCTPOHCTB U CUCTEM, B3aMMOJICHCTBYIOIIUX JPYT C APYTOM
U C BHELIHEW Cpesloi, B TOM UYHUCIIE C YEIOBEKOM, U Ha/lEIEHHBIX OIl-
penenéHHbIMU coLUanbHbIMU QyHKIMsIMU. HakoHer, 4ToObI pa3yMHO
1 3QQPEKTUBHO MOJIB30BATHCSI BOBMOYKHOCTSIMA KOHBEPTEHTHBIX HAayK
Y TEXHOJIOTHH, He0OX00UMA paduKaibHas mpanchopmayus CO3HAHU
CaAMO020 4en06eKa Kax coyuanbHoeo cyujecmea (Kypcus Hailr). Beé ato
BO3MOXHO TOJILKO Ha 0a3e coelMHeHHs HaHO-, OMo-, HHPOPMALMOH-
HBIX, KOTHUTUBHBIX TEXHOJIOTHH C JIOCTIKEHUSIMU COLUOI'YMaHUTap-
HBIX HAyK W TEXHOJOTHi». OOpaTuTe BHUMaHUE, HUKTO U3 HOPMaJlb-
HeIX mogedr M.B. Kopampuyka 00 3TOM HE TpPOCHT, HO «pe-
9BOJIIOLIMOHEPBI» HCHBITHIBAIOT HEYAEPKUMBIH 3yJl, OCYACTIMBHUTH
YeJI0BEYECTBO MO0 CBOEMY pasyMeHuto. Tak M TsHeT nojckazate M.B.
KoBanpuyky cnocoO, Kak YJIOXKHUTh YEJIOBEKa B IPOKPYCTOBO JIOKE
ero «paaukKaibHOU TpaHncdopMmarmm». Crocod MpocT, HY)KHO TOIBKO
JIUILIUTD YeJIOBEKa pasyMa, Beb IMEHHO HAIMYME Pa3yMa y YesoBeKa
[103BOJISIET €MY, OCMBICJIIEHHO IPUCOEAMHSACH K IPUPOAHON aKTUBHO-
CTH, MONYYaTh «IPHOABOYHYIO MOIIHOCTBb» M, B PE3yJbTaTe TaKOH
«QKCIUTyaTalluyd MPUPOABD UMETh «KOI((HUIMEHT MOJIE3HOTO JeHcT-
BHS» 3HAUUTEIHHO MPEBOCXOASIINN enHUIYy. YTO HEJOCTYIHO Hepa-
3YMHBIM MEXaHU3MaM. DTy MPHUPOJHYI0 OCOOCHHOCTH YEJIOBEKa OT-
MeTHI 1 JoHéc 10 Mapkca B koHie 19-ro Beka pycckuit (prmocod
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TlotonuHckul, nociae yero noTpsicEHHbIH Mapkc XOTen cxedb CBOM
«Kanurany, HO He ycnen, ymep, — ciieioM ymep u caM [logonuHckuil.

[Toka emi€ HeT oTBETa HA BOIIPOC, TOYEMY B >KUBOU MPUPOJE pa3-
BUTBI COBEPILICHHBIE MHCTPYMEHTHI M MEXAaHHW3MBI YIIPABJICHUSA TEIl-
JIOM Ha OMOJIOTMYECKOM YPOBHE, a B MPHUPOJIC TICUXUYECKON BO3MOXK-
HBI OECKOHTPOJILHBIE TIPOIIECChl. BO3MOXHO, OTBET IPOCT: B MIPUPOJIE,
OTJIMYHOM OT MPHUPOJIbI TICUXUYECKOU, €CTh SHTPONUS, €€ «CaHUTap»,
KOTOpas ¥ €CTh TOT CaMbIi MEXaHU3M, CACPKHBAIOIINN JIABHHOOO-
pa3HOE pa3BUTHE MPOLECCOB, a B MPUPOAE INCUXHUYECKON SHTPOIUA
OTCyTCTBYeT. BOT u pe3ynbrar. HeHachITHOCTh, HEYMEPEHHOCTh U
npodee. Het Tex ¢akTopoB peanmsanuy CHUHTE3a, KOTOPBHIC HUTOXKAT
mporiecc ero ctanoBieHus. HyxHa GoJbIrast OCTOPOKHOCT B TIOJXO-
JI€ K KOTHUTUBHBIM TEXHOJIOTUSAM, UM CJIO0KHO NPUAATH MPUPOAOIO-
JOOHBIH XapakTep. Bo3M0OXHO, Tak e TPYIAHO, KaK yAEP)KaTh Iia3-
MY B MarHATHOM I10JI€E.

He moanexxut COMHEHHIO BelIEHUE Pa3pa0O0TKU B YaCTH yIIpaBiie-
HUSl CO3HAHMEM — KOTHUTHBHBIX TEXHOJIOTMI, MHA4Y€ HAa3bIBAEMBIX
TEXHOJIOTUSIMH UHKOTHUTO, TO €CTh TEXHOJIOTUI BO3/IEHCTBUS HA KOT-
HUTHBHBIE CIIOCOOHOCTH JIOJEH M YeNOBEYECKHMX KOJUIEKTHBOB. Ilo
pe3ynbTaTaM IOMCKAa B MHTEPHETE COCTABJIEH CIEAYIOUIUN pEECTp
TEXHOJIOTUHA UHKOTHUTO:

JKusoui cynepkomnviomep. CyTb TEXHOIOTUH — CHHXPOHHU3ALUS pabOTHI
TOJIOBHOI'O MO3ra pasHbIX HIOL[eﬁ, IMPpUHUMAOIIUX peIICHUA, B PE30HAHC 110
obmemMy anroputMmy. B pe3ynbraTte, B CIIOKHBIX YCIOBUSAX HEOIPeAeIeHHO-
CTH, JOCTUTACTCA 6HOKI/IpOBaHI/Ie Ar¢HTOB BJIWAHUA U JUCTAHIITMOHHOC IICPC-
HalleJIMBaHHUE CTPATETHYECKUX PEIICHHM.

Ueemodunamuka dyum Kawanckoeo. CyTB TEXHOJIOTUN — YIIPABJICHUEC
MOBEICHUEM OOJIBIIIAX TPYIII JIFOICH C OTOPOI Ha TEHOTHUIT U ApXCTHIL.

Hrocarop Pybanosa. CyTh TEXHOJOTUU — YIPABICHHE TOPSIAKOM Cle-
JOBaHUA COOBITHH I10 Mapuipytam B3aMMOCBs3eil cMBIcIOB. He mo MpUYIUH-
HO-CJICACTBCHHOMY IIPUHIUITY, 4 IO CMBICITY.

VYnpaenenue Jyxom. CyTh TEXHOJOTHUU — CO3JJaHUE OCTYIIUX BOJH ICH-
XUYECKHUX SHHﬂeMI/Iﬁ WA CTOAYUX BOJIH CTYIIOpA U allaTuH.
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3akiaoueHue
Ecnu sauiu 66160001 Hanpauwuearomcs camu C06012, 3HAYUNM HeeepHbl

B mporiecce BBIABIECHUS TEHE3MCA MOHATHS «IIPUPOIOTIO00HBIC
TEXHOJOTHI» 000CHOBaHA HEOOXOAMMOCTH PAa3BUTHS 3TOTO MOHATHUS
B ¢m1ocohckoM (OHTOJIOTHIECKOM) acHeKTe. YKa3aHbl MPEAIOCHUIKH
AKTyaJIbHOCTH BBEJCHHS B YEIIOBEYCCKYIO MPAKTHKY TEXHOJOTHH,
MPHOIKAIONINXCS 10 KAYeCTBEHHBIM TIOKa3aTeNsiM K XapaKTepPHCTH-
KaM TIPOSBIICHUS MPUPOJHON aKTHBHOCTH. [10BEprHYT KPpUTHYECKO-
My aHaIM3y HAyYHBIA MO3UTHBUCTCKUNA TOIXOM K CO3JaHUIO TEXHO-
JIOTUH TIPUPOJIONIOAO0HOTO XapaKTepa, HEe YUYHTHIBAIOIIMNA OTHANEH-
HBIC COIMATBHBIC MTOCIICICTBYSI HOBOTO BTOPXKEHUSI B IIPHPOTY.

ITokazano, yTo HanboIee MePCIEKTUBHBIA U TPHUEMIIEMBIA BBIXO/T
MPUPOIOTIONO0HBIX TEXHOJOTUI MOXET OBITh JOCTUTHYT B cdepe
rII00aIbHBIX TEIEKOMMYHUKauid. B dacTHOCTH, HA OCHOBE OIpene-
JieHUST MeTapu3ndeckoro 0aszuca MPUPOAOINOI00HOH aKTUBHOCTH
MPEJIONKEH BapUAHT MPHUPOIOMOA00HONH TEXHOJOTHH CTAOWIU3aIluU
YW CHHXPOHHM3aIWW (YHKIIMOHANBHBIX XapaKTEPHCTHUK CETEH CBS3M.
Bazupysicb Ha mnpeAcCTaBICHHMM O EIWHCTBE CYIIHOCTH «CHCTeE-
Ma—CTPYKTypa—OpTaHU3alus», MPEICTaBICH MOAX0] K OOBSCHEHHIO
CHOCO0O0B CYIIECTBOBAHUSA JKUBBIX OPTaHU3MOB, CIEIAaHBI TPEATIONO0-
KEHUS O PEAIbHOCTH pean3alud OMOKOMIIOHEHTHI MPUPOIOIOI00-
HBIX TEXHOJIOTUH.

C omopoii Ha ytBepxaeHne W. Kanra o tom, uro ¢unocodus
YUCTOTO pa3yMa CIYKHUT HE CTOJBKO JJISl TOTO, YTOOBI OTKPHIBATH HC-
THHY, CKOJBKO JUISI TOTO, YTOOBI MPENOXPAHSTH OT 3a0IyKIACHHA,
YKa3aHbl BO3MOXHbBIC MaryOHbIC IMOCICIACTBYS CO3JaHUs IPUPOJIOIO-
NOOHBIX TEXHOJIOTHH, 0COOCHHO B KOIHUTHBHOM cdepe, 0e3 ¢uio-
co(hCKOro OCMBICIIEHUS U CONPOBOKICHHS.

Ba3oBble TEXHONOrHH BCEX TEXHOJOTMYECKUX YKIJIAJIOB OCHOBBI-
BaJICh Ha HAYYHBIX TOCTHKEHHSIX CBOero BpemeHu. Ho m TexHomo-
TUH, Yepe3 OOpPaTHYIO CBsI3b, OKA3BIBAIM BIUSHHE HA Pa3BUTHE HAYK.
SIcHO, 9TO TPUPOIOTOMOOHBIE TEXHOJIOTHH OYIyT CITOCOOCTBOBATH
Pa3BUTHUIO HAYKH B YaCTH MIPUJAHUS €l TPUPOJIONIO00HOTO cTaTyca.
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He Bcem TexXHOJOTHSIM MOXHO «IaBaTh IyTEBKY B JKH3HBY», TaK
Kak oHH OeccMepTHBL. OYEBHAHO, YTO (DU3UICCKOTO YHHUTOKCHHS
ATOMHOTO OpPYXKHS HEIOCTaTOYHO JJIs 3aKphITHs Borpoca. Heobxo-
JIMMO YHHUYTOXKHUTH TaMATh O HEM, HHAYe siFepHbIe 00OMOBI OYIyT BOC-
co3maHbl. ['yMaHHBIX cIOCOOOB AJIst 3TOTO HE mpuaymMano. CoBpeMeH-
HBIC TEXHOJOTMH MOHUTOPHHTA HE CTOJBKO COBEPIICHHBI, CKOJBKO
aMOurno3usl. Hampumep: TexnHomorum, mpumenssimecs B CIIA
ciry)k0aMu OXpaHbl JIECOB OT MOAPOB, JCUCTBOBAIU JI0 TEX IOP, IO0-
Ka B JIeCcax HE HAKOIMWJIOCHh OTPOMHOE KOJIMYECTBO rOproUei (ppakiuu
(cymmnsik u T.11.). Korjga moxap Bce-Taku BO3HHK, TO Jie€Ca BBITOPEIIO
BO MHOTO pa3 0OoJibllie, 4YeM, eClii Obl 3TUX CIYKO BOOOIIE He ObLIO.
MpE1 coobpakaeM JIMHEWHO, a IPUPOTHBIC MPOIIECCH — HeTTMHEHHBIE,

PeanpHO ke co3maHWE TEXHOJOTHM OCHOBAHO HA CIIOCOOHOCTH
YyeloBeKka K KOHIIEHTpanuu (aKKyMYJSIIUM) IIOTOKOB BEIIECTBa,
9Hepruu W UHPopManuu. Takoe KOJIWYECTBEHHOE M KaueCTBEHHOE
VIUIOTHEHUE CIIOCOOCTBYET WHTCHCHU(UKAIUU TMPUPOIHBIX M HHBIX
MIPOIECCOB, MX HATIPABICHHOCTH HA JTOCTKEHHE HAaMEUYEHHOW IEIH.

[ToHSITHO, YTO MPOEKT CO3/IaHUs MPUPOIOTOOOHBIX TEXHOJIOTUH
M0 CTETNEeHH TI00ANBHOCTH MPEBOCXOANUT BCE OCTAIbHBIE MPOEKTHI,
KpOME MPOEKTa CO3aHMs HAIIETO MUPO3IaHUsI.

Hcnonp3oBanue MeTadu3n4YecKol KOHICTIHMUA IPUPOJIOIIOI00-
HBIX TEXHOJIOTHH, MPEJCTABICHHOW B HACTOSIIEN KHHUIE, MOMOIJIO
aBTOPY B MOJIyYCHUN KOHCTPYKTHBHOTO OIPEJCIICHUS TPaBUTAIIUHN. A
UMEHHO, MO3BOJIMJIO MPEAJIOKUTh TEXHOJIOTUIO OpTaHW3aINH TPOH3-
BOJIGHOM TPYMITBI BEIIECTBEHHBIX TeNl B JIOKAJTM30BAHHYIO B CBOOOI-
HOM TIPOCTPAHCTBE CTAOUIIBHYIO aCCOIUAINIO, 00T at0NIyI0 BHYTPH-
CHUCTEMHBIM 3((heKTOM TpaBHTAMK 3aJaHHONW WHTECHCHUBHOCTH [25].
PeanbHOCTh TEXHONOTMH MOATBEPIKIIEHA KOHTPOJIUPYEMBIMU JKCIIC-
PYUMEHTaMH, KOTOPBIC YUTATENIb MOXKET JIETKO TOBTOPUTH CaMOCTOSI-
TEIBHO.

Uurarento MpenocTaBiIseTcs BO3MOXKHOCTh JIOBECTH JIO aBTOpa
CBOE MHEHHE 0 KHUTE MICEMEHHO 10 anpecy bmp49@yandex.ru
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