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This article discusses the transformation and role of classical general scientific method — a mental experi-
ment in the context of computerization of scientific knowledge. It is proved that a mental experiment acts as a
«scripty, allowing playing out potential variants of processes taking place at the level of the matter founda-
tion. Calculate a «scenario», bring it to quantitative-informational expression of mental model became pos-
sible thanks to the modern technique which, in turn, has served as a basis of becoming the most developed
form of mental experimentation — computational experiment.
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YTO TAKOE ’KU3Hb?

BOJIKOB I'1e6 FOpbeBnu
JIOKTOP TEXHUYECKUX HAYK, JOLIEHT
OI'BOY BO «Kypranckuii rocy1apcTBEHHbIN YHUBEPCUTET»
r. Kypran, Poccus

B cmamve oaemcs nonynspnoe obvicHenue ghenomena «ucusnby. Bascnetiwumu npedcmasnaomes 06a Mo-
MEHMA: HCU3Hb — IMO YUKIUYECKULL NPOYecc, BKIUAOWULl Yepedyouuecs UHGHOPMAYUOHHYIO (C8ePHYmMYIO,
VRAKOBAHHYI0) U AKMUBHYIO (IHEp2emu4ecKu pa3zeepHymyio) ¢asvl, ycmouuugoe, OnumenbHoe npoooadcenue
JHCUSHU BOZMOINCHO JUULL 8 CEMEBbIX CUCTNEMAX, 20€ HCUSHEHHDIU YUK MHOLOKPAMHO NOBMOPAEMCs 60 8pe-
MeHU U npocmpancmaee.

KuroueBble ci10Ba: cuctemMa; caMoOpraHu3alns; HHQOpMaIus; CeTh; HepapXusl.

H OCTaBJICHHAs 3aj]a4a — U3JI0KUTh 3Ty TEMY  COOHBIX BCTYIATh IPYT C IPYTOM B, PA3ITUIHOTO
JI0OCTaTOYHO TIIYOOKO, HO B TO K€ BpeMs, pOJAa, B3aUMOJCIHCTBHS, T. €. 00pa30BHIBATh CH-
KOpOTKO W momynsipHo. Haumbonee ceppe3noe crTembl. Bce B MuUpe — CHCTEMBI, COCTOSIIUE U3
oOBsicHeHHe (PeHOMEHa KU3HU CIENyeT U3 MO- TOJCHUCTEM, U BXOJAIINE B HAJCUCTEMBI. DIEK-
HATUSL «CHCTeMay». TePMHH «CHUCTEMa» HUCMONb- TPOH COCTOUT M3 KaKHX-TO Ooyiee «MENKUX» Ya-
3yeTcsl IUPOKO M MOBCEMECTHO, HO BKIIAJIbIBae- CTHI], KOTOPHIE, BUIAUMO, TOXXE€ W3 UYEro-To CO-
MBIC B HEI'O CMBICJIBI, HCCKOJIBKO, BAPbUPYIOTCA B crosr. Hama TrajJakKThuKa, H€ C€OUHCTBCHHas1 U
3aBUCUMOCTH OT KOHTeKcTa. OOmiasi (CoBMagaro-  SBIJISIETCS JIEMEHTOM BCEJIEHHOM. ..
11ast) 4acTh JFOOBIX OMPEACTICHHIA: CHCTEMA — ITO dopMaTbHO MOXHO TOBOPUTH, YTO JIHOOOH
COBOKYIMHOCTb B3aUMMOCBHA3AaHHLIX 3JICMEHTOB, 00BEKT MHpa HCKOTOPBIM, BO3MOKHO, OYCHDb
MpeICTABIAIONIAsT CO00ii HEKOTOPYIO IEJOCT- OINOCPEJOBAaHHBIM 00pa3oM CBsi3aH C JHOOBIM
HOCTh. CHCTEeMHBIN MMOJIXO MPUMEHSIOT B cepe  ApyruM ero oO0bekToM. OJHAKO 3HAYMMOCTh
MO3HaHMSI, HHPOPMAIH, MOJCTUPOBAHUS. 31eCh PA3NIUYHBIX  CBs3e  HecomzMepuma. Tak,
cHCTeMbI a0CTpaKkTHbIE U ycloBHbIe. OOBEKTUBHO — HampuMep, KOTJa pedb UAET O CHIIe TpaBUTa-
B OKPY’KaloIlIeM Hac MaTepualbHOM MHpE, B IPO-  I[UH, TUIaHETa MPUHAAJIEKUT KOHKPETHOW COJl-
CTPaHCTBE W BPEMEHH CYIIECTBYIOT «IIPUPOJ- HEYHOH (3BE3NIHOM) cucTeMe, a K JAPYTUM 3BE3-
HBIC», TUHAMUYICCKUE CUCTEMBI. JaM OHa HE WMEET HEeINOCPEJICTBEHHOIO OTHO-
Mup — smo co8okynHocms cucmenm. menns. BakHoe 3HaueHWE MMEeT CYMISCTBEH-
Mup conepXKUT MHOXKECTBO OOBEKTOB, CIO- HOCTh T€X WJIM MHBIX CBA3EH, MX CIIOCOOHOCTH
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obecreunTh HEOOXOAMMYIO ISl 00pa30BaHUS
CUCTEMBI 1IeJIOCTHOCTb.

JluHaMHUYeCKHUe CHCTEMbl pPa3iIHyaloTcs IO
CBOCH BBIHOCIMBOCTH, JOJTOBEYHOCTH, >KH3HE-
cToiikocTH, cuie. [lo kakomMy ennHOMY KoJuye-
CTBEHHOMY Mapamerpy CyIuTh 00 ITOM, IOKa
He scHo. 1o I'eremo: «Bce nelicTtBuTenbHoE (T.
€., CYLIECTBYIOLIEE) — pa3yMHO, BCE pa3yMHOE —
JIEHCTBUTEIBbHOY». MI3BECTEH TaKKe BEPOSITHOCT-
HBIN TOAXO0J K JaHHOMY Borpocy. [loroBopum-
Csl Ha3bIBaTh pPaccMaTpUBAEMOE CBOICTBO CTe-
MEHBIO YyCTOWYMBOCTH cucTeMbl. [lo kpaiineit
Mepe, MO0 OTHOLIEHUIO K MEXaHMYECKUM OObeK-
TaM JIaHHBIM TEPMUH UMeEeT YeTKUil (usuue-
CKUH CMBICII — HaJH4ue JIOKAJIbHOTO SHEPreTH-
YECKOr0 MUHUMYMa.

OcTaBuM B CTOPOHE TaKHUE, 3aBEIOMO YCTOM-
9UBBIC OOBEKTH (Kak, HAlpUMEp, COJHEYHAS
CHUCTEMA), CBSI3U MEXIY DJIEMEHTaMHU KOTOPBIX
JNETEPMUHUPOBAHBI JIOJITOBPEMEHHBIMHU  JIOMU-
HUPYIOLIIUMH  DHEPreTHYECKUMHU  (haKTopamu.
OcTtaHoBHMCS Ha CHCTEMax BTOpPOTO IUIaHA,
«MOTPAHUYHBIX» CIydasX, KOTJa «IalleHT
CKOpee KUB, 4eM MepTB». Kputepuem Toro, uto
JUHAMHYECKas CHCTeMa BTOPOTrO IUIaHa «COCTO-
sJ1achy, MOXXKHO CUYUTATh MpeodJiajaHue BHYT-
PEHHUX MPUYUHHO-CIEACTBEHHBIX CBS3EH MEXK-
Ny €€ DJIEMEHTaMH HaJl XaOCOM CIy4alHOCTEH,
OTpeIesIEMbIX BHEIITHUMH OOCTOSITEILCTBAMHU.

K cucremam BTOpOro miaHa OTHOCSTCS JHC-
CUIIATUBHBIE CUCTEMBI, OCHOBOW KOTOPBIX SIBJIS-
€TCsl TMPOLIECC «JOTOPaHUs», PACCEIHUS SHEp-
ru. JlMCCUMIaTUBHBIE TPOIECCH, CIIOCOOHBI
pa3BUBAThCS MO PAa3HbIM CLEHAPUSM. YaBIINE
JIEPEBbsl MOTYT TUXO UCTJIETh B TYLIE Jieca, MO-
TyT CrOpeTh B KOCTPE WJIU MOXape, a MOTyT
CTaTh MUIIEH KAKUX-TO KOPOEIOB.

B cepenune XX B. ¢usuku: U. Ilpuroxus,
I'. Xaken, Y. Dmibu u 1p. 3auHTEPECOBAIUCH
CBOMCTBAMHU JTUCCUITATUBHBIX CHCTEM B CBS3HU C
UX «IPUYACTHOCTBIO» K 3apOXKIACHUIO KU3HHU.
OHu oOpaTunu BHUMaHUE Ha MHOTOBApUAHT-
HOCTh M aHTUSHTPONUIHBIA XapaKTep MPOUCXO-
JSIUX B ATUX CHUCTEMax IMPOLECCOB, Ha TakK
Has3bIBaeMble TOUYKHM Oudypkauu, Ha MPHUCYT-
CTBUE€ MHOTOYHUCIICHHBIX OOpaTHBIX CBS3EH.
EcrecTBeHHast MBICIIb O TOM, YTO (OKUBBIE)» CH-
CTEMBI KaK-TO caMH OOECIEYMBAIOT CBOIO
YCTOMYHUBOCTh W OPTaHM3YIOT MPOJOHKCHUE
CBOETO CYIIECTBOBAHUS, OTPAKEHA BBEICHHBIM
Y. Dmbu TEepMUHOM: «CaMOOPTaHU3YIOIIHECS
cucremb» (CC). I'. XakeH Ha3Ban oOIIyIO Teo-
PHIO0 CAMOOPTraHU3aUU «CUHHEPTETUKONY.
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Tepmunbl «cunHepretuka» 1 CC B HAyYHOM
COOOILIECTBE «IPUKUIIMCH» HACTOJIBKO MPOYHO,
YTO UX CTaJM MCIOJIb30BaTh NMPUMEHUTEIBHO K
AH00BIM (PU3UYECKUM U TEXHHUYECKHM IIpOoIec-
caM, B KOTOPBIX HaOJIOJAIOTCS COBMECTHOE
JIeiCTBUE HECKOJBKHX (DaKTOPOB M OOpaTHBIC
cBsA3U. «OKUBBIMHY K€ MBI UHTYUTUBHO CUATAEM
CHCTEMBI, OHOJOTHYECKOTO TMPOHMCXOXKICHUS,
CIOCOOHBIC K JJIMTEIHHOMY aBTOHOMHOMY CY-
LIECTBOBAHHWIO M  CAMOCOBEPILIEHCTBOBAHMIO.
CooTHOCS 9TU MOHATHS, 3aMeyaeM, 4To Jito0as
«GKHMBasi» CHCTEMa SBIISIETCS CaMOOPraHU3YHO-
nieiica, HO He Jo0as CcaMOOpraHHU3YOIIAsCs
CUCTEMA — <OKUBASI.

Luxnuunocmos npoyecca dicusnu u MHodiCe-
CMBEHHOCMb ee Hocumeneu 6 OUON0SUYECKUX
cucmemax.

Paccmotpum mpooOpa3 «GKHBOW» CHUCTEMBI.
HNmeercss HEKOTOPBIN HHEPreTHUECKH pecype,
HarpuMep, B BUJIE BEIIECTB, CIIOCOOHBIX BCTYIATh
B XMMHUYECKHE peakuu. Borpoc B TOM, 110 Kako-
My MapuIpyTy 3TOT pecypc OylIeT peaar30BaH:
IIyTE€M T'OPEHUs1, JaKEe B3pPbIBA, UM MEIJICHHO, C
BOBJICUCHHEM KaTaJM3aToOpOB, C OOpa30BaHUEM
CJIO)KHBIX IPOMEXYTOUHBIX XUMHYECKHX COEIU-
HeHwid. Tenepp mpencraBuM, 4to HaOOp Karaiu-
3aTOpPOB BOCIPOU3BOJIUTCS U IPEYMHOXKAETCS B
nporecce peakuuu. [Ipumeps! cucrem, GpyHKIHO-
HUPYIOLMX IO TaKoW CXEME, HaXOJIUM TOJIbKO
cpeau OMOIOTMYECKIX OOBEKTOB.

deHoMeH OMOJIOrMYecKol *KU3HU YHHUKAJIEH.
ITo noBoxy ee 3apOXkIEHUS CYIIECTBYIOT JIHUILb
runote3sl. OHaKo Gosiee UM MEHee U3BECTHO,
Ha KaKOW KOMIIOHEHTHOW 0a3e MOCTPOEHBI Bce
OMOoJIOTHYECKHEe CUCTEMBI: BOJIa, OpraHuka, oel-
kH... C sHepreTnyeckol TOYKHU 3peHus Ouoio-
ruyeckas >KM3Hb — 3TO HEKOTOpBIA Auccuna-
TUBHBIM Tporiecc. A B Kakoil «Ie€4Kke» Cropsr
KaJlopuu BOIPOC KOHKYPEHIIMM CHUCTEM H
€CTECTBEHHOI'0 0TOOpa.

['maBHBIE 351€eMEHTHI (YIPABISIOUIME MOIYJIN
OMOJIOTHYECKUX CHCTEM) HMEIOT XHUMHYECKYIO
npupony — 3To Mojekynsl (Monekynsl JHK).
Ilo cpaBHEHMIO C MOJIEKYIaMH HEOPTAHUUYECKUX
BEILIECTB OHM TUTAHThI, OJJHAKO SIBJISIOTCS, BCE-
TakH, 00beKTaMH MUKpoMupa. QopMUpPYIOLIHi-
Csl BOKPYT ATHX MOJIEKYJ KJIETKU TOXE HMEIOT
BEChbMa Majble pa3Mmepbl. B mporecce cBoeit
KHU3HEJCSATENIbHOCTU KJIETKU PacTyT, HO JIHUIIb
JI0 HEKOTOPOro Ipenena, a 3areM aensarces. «M3-
HOIIIEHHAs» KJIETKa MOrubaeT, HO XHUTh MPO-
JI0JDKAI0 JTouepHue KieTku. Jlroboi OGuomoruye-
CKMI IITaMM U BUJ MPEJCTaBIECHbI MHOKECTBOM



Hayunsrin notenma, 2023, Ne 2(41)

oco0ell. bromornyeckuii BU 110 OTHOLIEHHIO K
OTJIEJIBbHOI 0CO0M — 3TO HAJICHUCTEMA.

OOparnM BHHMaHHE Ha CIEayroIIee 00CTOsI-
TEIBCTBO: KJIETKA, a TaK)Ke W MHOT'OKJICTOYHBIN
OpraHu3M — 3TO ILEJbHBIE CUCTEMbI C KECTKOU
HepapXu4yecKoil CTPYKTypOM, HO IITaMM U BUJ
OpraHU30BaHbl MO TMPUHIHUIY CeTH, TJe B3au-
MOJCHCTBUE MEXAY OJJIEMEHTaMU WHJAET, IIpe-
HMMYIIECTBEHHO, HE M0 «BEPTUKAIN», a TIO «TO-
pu3oHTAINY. ba3oBbie 371eMEHTHI MOJOOHBIX CH-
CTEM BCErJa MHOTOKPAaTHO IPOyOJIUPOBAHBI.
Pa3pymmTs cucremy-BUJ MOXKHO TOJBKO YHH-
YTOKUB IOYTH KaXKJBIM ee 3jaeMeHT. B ToMm 3a-
JIOT «CKMBYYECTH» BHJA, T. €. €r0 YCTOMYHUBOTO
CYIIECTBOBaHUSA B MHUpPE IMOJHOM Pa3JIMYHOTO
poaa OnmacHOCTEH.

MHO0KeCTBEHHOCTh KUBBIX OpPraHW3MOB B
NMPOCTPAHCTBE U IHUKIMYHOCTHh UX CYILIECTBO-
BAaHHS — MHOKECTBEHHOCTh BO BPeMEHH, Xa-
pPaKTEpHBI JIJIsl BCEX U3BECTHBIX OMOJIOTHUYECKUX
cucteM. OTMeueHHOE 00CTOSITEIHCTBO SABIAETCS
OJTHUM U3 HEOOXOUMBIX YCIOBUN (TIPU3HAKOB U
MIPUHIIAIIOB) OHMOJIOTHYECKOW KU3HU. Bepost-
HOCTh YCTOMYMBOIO CYIIECTBOBAaHHUS CUCTEM C
MPU3HAKaMH CaMOOpraHu3aIuu, He o0jaaaro-
X TAKMMM CBOMCTBAMH, MCUE3al0IIe MaJia.

I'enemuuyeckasn ungopmayusi.

Haunem ¢ ananm3a TepMuHA «HGOPMAITUSL.
1o H. Bunnepy, unpopmarus — 3170 0003HaueHnE
COJIEpKaHUs, TIOJTYYEHHOTO U3 BHEITHETO MHpa B
MpoIlecCe TPHUCIIOCOOTCHUS K HEMY HaIluxX
9yBCTB. B Jpyrux omnpeneneHusx TOBOPHUTCS 00
OOMEHE CBEJCHUSIMU MEXAYy CUCTEMaMHU: MEXKIY
JIIOABMH, YEJIOBEKOM M aBTOMAaTOM; aBTOMAaTOM H
aBToMaroM; 00 oOMeHe CUTHaJIaMH B JKHBOTHOM M
pacTUTEIILHOM MHpE; O Tiepefaye MPU3HAKOB OT
KJIETKH K KJIETKE; OT OpraHn3Ma K OpraHusmy (re-
HeTHYecKast HH(pOPMAaLHs ).

BrImonHss GyHKIHIO BOCIIPOU3BEICHUS ceOst
B HOoBOM 1mkie, JJHK omHoBpeMeHHO OTBEUYaeT
3a TO, YTO BOCIpOM3BeCTH (MHMOpMaIus 00
00BEKTE) M 3a TO, KaK BocnpousBecTH (MHDOP-
MaIlisi 0 COOTBETCTBYIOIIEM Ipolecce). B mpo-
CTEMIINX CIydasX BOCIPOHU3BOACTBO IIPOHCXO-
JIAT II0 CXEME POCT U AcaeHue monekynsl JJHK,
Korma uHdopmamusg o0 00bEKTE M €CTh caMm
00bekT. IIpuMEHUTENBHO K JOCTATOYHO CJIOMK-
HBIM CHUCTEMAaM, OT MHOTI'OKJIETOYHBLIX OpraHH3-
MOB JI0 YeJIOBEKA, KOTOPEIE OTHIOAL HE SIBJISIOT-
Cs €IUHUYHLIMHA MOJIEKYJIaMM, BEIpAKEHHUE «Te-
HeTHYecKass MHGOpMaILMI» MPUXOIUT B Oosee
OUEBHIHOE COOTBETCTBHE C OOILIUM ITOHMMAHHEM
TepmuHa «aHpopMarws». [Ipomecc Tpancdopma-
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UM LUKJINYECKOM CUCTEMBI U3 CBOETO KOMIAKT-
HOTr0, UH(OPMALMOHHOI'0 COCTOSIHUS — MOJIEKY-
el JIHK — B pa3BepHyTOe >Heprermueckoe
COCTOSIHUE JKUBOTHOT'O WJIM PAacTeHMsl, U oOpaT-
HO, MHOTOKPATHO NoBTOpseTcs. B pa3BepHyToil
¢daze «kuBas» cucrema (Hampumep, OUoIOTrH-
YeCKUU BHUJ) OOMEHUBACTCS C OKpPYXKAIOIIeH
CpPeoM BELIECTBOM M JHepruei. B maccuBHOU
¢daze uapopmanus 00 3TOH cucTeMe CoXpaHs-
€TCsl JIMIIb HA TEHETUYECKOM YPOBHE.

Takum o00pazoM, KH3HBb (BO BCAKOM Ciydyae
W3BECTHBIC HAM €€ «Ouosiorundeckue» Gpopmer) —
3TO0 npouecc GyHKUHOHUPOBAHUS LUKJINYe-
CKHX CHCTeM, BKJIYaKIMX HHGOpManoH-
HYI0 (pa3y CBOEro CylecTBOBAHHUS.

OAHO 13 IPEUMYILECTB GKUBBIX» CUCTEM 3a-
KJIIOYAeTCsl B TOM, YTO B AKCTPEMAJIbHBIX (M HE
TOJIbKO) CHTyaluusx WH(popManmoHHas (aza siB-
asiercss HamOoJee 3alluIIeHHOH, «HeyOuBae-
Moi» (opMoii cymecTBoBaHUS (ObITHS) JaHHOM
cucreMbl. Tak, Hampumep, ceMeHa pPacTEeHHH
Jerde mepeHecyT 3uMy, YeM CaMH PacTeHHs, a
CHOpPBI MPOCTEHIINX OakTepuid, BOZMOXKHO, Iy-
TEILECTBYIOT Ha KOMETax.

PaccmarpuBaeMas IUKIMYHOCTh <OKUBBIX)
CUCTEM JIaeT 3TUM CHUCTEMaM JIOTNOJIHHUTEIbHOE
IPEUMYILECTBO (IIAHCHI AJI MPOJOJDKEHHUS UX
CYLIECTBOBAHMSI), CBA3aHHOE C BO3MOKHOCTSIMU
npeoOpa3oBaHus HH)OPMAIIHH.

IIpeobpazosanue ungopmayuu u pazeumue
Gopm dHcusHu.

B mpupone cremeHb 0OpaTMMOCTH CMEHSIO-
IUX APYT Apyra COCTOSIHUN KUBOW LIMKIINYECKON
CHCTEMBI HE siBIseTcsl abcomoTHOi. MMmeror Me-
CTO MYTAallMU — U3MEHEHUS] TEHETUYECKOro KOJa.
VX BbI3BIBAIOT Cly4aiiHbIE COOBITHS, MKECTKUE
W3Ty4EHUs], U3MEHUBIIIASACS BHEIIHASA Cpena, BU-
pychl. MyTanym MOKHO paccMaTpUBaTh Kak Mpo-
CTEHIIMI MeXaHW3M IpeoOpazoBaHusl MH(OpMa-
uuu. Jlanee npeacraBuTeny BUIA, NPETEPIIEBILNE
MyTalliy, IIOJBEPralOTCs >KECTOYaHIIEMY ecTe-
CTBEHHOMY O0TOOpY. IloBTOpSisIcCE MHOTOKpartHo,
CBSI3Ka MYTaLUS-OTOOP ONpEEssieT SBOIOLHIO
OMOJIOTMYECKUX BUJIOB M, B LIEJIOM, JBOJIIOLHIO
(hopM >KM3HU Ha YUCTO OMOJIOTHYECKOM €€ dTarle.
DTOT 3Tan OYeHb MEIJICHHBIN, HA 3eMJI€ OH IpOo-
JoJpKaeTcs: MWIIHapel jeT. [losBunrce MHOTO-
KJIETOYHBIE OpPTaHU3Mbl, BBIIEIMINCH KJIACChI
rpuOOB, paCTEHU, JKUBOTHBIX. . .

B ycrnoBusiX KOHKYpEHIMHM BHMJOB Haubosee
3aMeTHas HaM SBOJIOLMS WAET B HAaIpaBICHUU
YCJIO’KHEHUSI KUBBIX OPraHU3MOB H, KaK IIPaBHJIO,
yBeIWYeHHUs1 (PU3UUECKUX Ppa3sMEpOB OTIEIbHBIX
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ocobeli. B ycrnoBusix OrpaHMYEHHBIX PECYpPCOB
YKpYIHEHHE OPTraHU3MOB CBSI3aHO C YMEHbBIIICHH-
eM ux uucia. OTMETHM, YTO Takas TEHACHIIHA
O3HavaeT BO3pacTaHHe J0JH HepapXHili U CHM-
JKeHHe 101U ceTeil. B KOHKPETHBIX CIIOKHBIINX-
Csl IPUPOJHBIX YCIOBUSIX YCIIO)KHEHHE U YKPYII-
HEHHE OMOJIOTHYECKUX OOBEKTOB — XOPOIIO, HO
MpH KaTakiau3max — mioxo. Ha komerax Hu TuHO-
3aBpbI, HU WX SIHIIA yTEIIeCTBOBATh HE CMOT'YT.

B Ouonormueckux cucremax nHGpOpManus 3a-
KJIFOUeHa B reHax. [ noOanbHast 3BostoIMs O1oJIo-
ITMYECKUX CHCTEM IMpHBeJia He TOJILKO K yBellnue-
HUIO Pa3MepoB 0CO0EH, HO U K YCIOKHEHUIO UX
CTPOEHHS, PACHIMPEHUIO (PYHKIIMOHAJIBHBIX BO3-
MOYKHOCTEH. Y KMBOTHBIX IOSIBIISIETCS HEpBHAs
CHCTEMa, KOTOpasi MOJKJIKYAeTCs K JIOTMYECKOM
00paboTKe orepaTUBHON MH(DOPMAIHH.

l'omoBHOM MO3r pacmupseT BO3MOXKHOCTH
XpaHeHuss W o00pabotku wuHpOopmarmu. [lei-
CTBUSl XUBOTHBIX Bce Oosiee ueTku. «[IponBu-
HYTBIE» BUIBI MPUOOPETAIOT MPEUMYIIECTBA B
MOJIyYEHUHU PECYPCOB.

Hanee cnenyer OuocornuanbHas Gopma xKu3-
HU, XapaKTepHu3ywolluascs TeM, 4YTO 4acTb HH-
dbopMalnuu XpaHUTCA B MaMATH MHAWBHUIIOB, TO
€CTh, MX TOJIOBHBIM MO3roM. Takas wmH(popma-
U MOXKET IMePeNlaBaThCs «TOPHU30HTAIHHOY,
MyTeM TOJApPaXaHUs WIM U3 yCT B ycTa. IDTO
CIOcoOCTByeT 0oJiee YCIENIHOMY W yCTOWYH-
BOMY cyliecTBoBaHuio Bujaa. Cama 1o cebe
OuoconManpHasi CTYNEeHb Pa3BUTHS XKU3HU HE
OTMEHSET IPEUMYILIECTBEHHO CETEBOIO €€
yKJIaJa, OJJHAKO B 3TOT MCTOPUYECKUU TEPUOJ
MPOUCXOJUT CTPYKTYPUPOBAHHE COIMYyMa H
yCUIICHUE HepapXuil.

Crnenyrorniye ypoBHU pa3BUTHUSA JKU3HU O3HA-
MEHOBaHBI TIOSIBJICHHEM MUCHMEHHOCTH M KHU-
roreyataHus. XpaHeHUEe OYeHb 3HAYUTEIHHOTO
o0beMa mH(MOpPMAIIMKM TIPOUCXOJUT «HA BHEII-
HUX HocuTessix». OIHAKO Tpoliecc mpeodpa3o-
BaHUA HMH(POpPMAINH, TMO-TIPEKHEMY, MOXKET
MPOUCXOJUTh TOJNBKO B YEPEMHBIX KOPOOKax
moaed. KHUr MHoro, e Toke MHOI'O, 3TO
o0yCcNaBIMBaeT COXpaHEHHE CETeBOr0 Havaia
XKHU3HEHHOU cucTeMbl. C Ipyrol CTOPOHBI, OIS
MepapXHuecKoro Hayaja BO3pacTaeT 3a CYeT
TOTO, YTO KYJIbTYPHBIE, INBUIN3AIMOHHBIC 0Ya-
T'M TIPUBS3aHBI K KOHKPETHBIM TOcynapcTBam. B
MpoYeM, TOCYIapCTBO HE OAHO, IMMOATOMY ceTe-
BOM (pakTOp MpOAOHKAET MPUCYTCTBOBATh U HA
YPOBHE B3aUMOJICHCTBUS, B YACTHOCTH, KOHKY-
PEHITNH TOCYAapCTB.

Jlanee MOSIBISIOTCS KOMIIBIOTEPHI, pA3BUBALT-
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Cs MCKYCCTBEHHBIM MHTEJUIEKT. JTO PE3KO yBE-
JUYUBAET 00BEMBI XPaHEHHs, CKOPOCTb MpPeoo-
pa3oBaHus HHGOpPMAIMM U, COOTBETCTBEHHO,
TEMIIbl TEXHUYECKOrO Mporpecca. Y ClIOoKHEHHUE
TEXHUKHA 3aKOHOMEPHO NMPUBOAUT K TEXHOJIOTHU-
YeCKOM TJ00aMM3aluy, a 3HAYUT YCHIIMBACT
HepapxuUuecKoe Hauasao UBUIU3AIIUH.

OcHo6Hble  npuHYyunvl CyWecmeosanus u
NPOMUBOPEUUS KHCUBLIXY) CUCTNEM.

[MogpiTOXKMBAsE CKa3aHHOE, BBIACTHM TpH Oa-
30BBIX NpUHLMMNA: 1) KOHCEpPBAaTH3M CHCTEM; 2)
CHUMOMO3 SHEPreTHYecKoro U MHPOPMaIMOHHOTO
Hayas; 3) MHO)KECTBEHHOCTD (GKUBBIX)» CUCTEM.

1. IpuHUMD KOHcepBaTH3Ma — 3TO IPHO-
PUTET COXPAHEHMSI CUCTEM HaJl UX U3MEHUYHBO-
CThIO, YHHBEpPCaJIbHOE CBOWCTBO MNPUPOIHBIX,
JTUHAMHYECKUX CHCTEM U, B TEPBYIO O4Yepeb,
CUCTEM, KOTOPbIE MBI HA3bIBAEM (GKHUBBIMU.
[TomuepkHeM KOHIENTYalbHBIA MOMEHT: CyIIIe-
CTBOBaHHE KOHKPETHOW JMHAMUYECKOW CHUCTe-
MBI — 3TO €€ ObITHe, JTUKBUIAIUS, PA3PYILICHHE,
rudesb — yxoa B HeObITHE. BbITh — 3TO 3HAYUT
COXpPaHUTHCA M, B HEKOTOPOM CMBICJIE, 3aKOH-
cepBUpOBaThCA. J[aHHBIM MPUHIUIT UMEET P
B&)KHBIX CJICJICTBUM.

Kak 6b1 «10 ropuzoHTanu» 3uech GopmMupy-
€TCsl NPUHUIMI KOHKYPEHIUH.

YTpo3bl CYIIECTBOBAHHIO KaXIOW KOHKpPET-
HOH, B TOM YHCIIE <(OKHUBOI», CHCTEMBI MOTYT
NPUITH CO CTOPOHBI 0OJIee MACIITaOHBIX CHCTEM
(YCIIOBHO — HAJCHUCTEM), MOTYT UMETh BHYTPEH-
HIOIO TPUPOJTY, T. €. MPUNTH CO CTOPOHBI MOJICH-
CTEM, a MOTYT UCXOJIUTh OT COM3MEPUMBIX KOH-
KYpUPYIOIIUX CUCTEM. SIBJIE€HMsI MOAOOHBIE KOH-
KYPEHIIUH HaOJIIOIAl0TCS B HEXHUBOW mpupoje. B
(OKMBBIX» CHCTEMax TMPHHIUIBI KOHKYPEHITUH
CHCTEM UM UX €CTECTBEHHOTO O0TOOpa MmproOpeTaer
Ba)KHEHIIIEeE, pelIaolee 3HAYCHHE.

«Ilo BepTHKanM» MOJIy4YaeM NPOTHBOpeYHe
00JILIIKUX H MAJIBIX CHCTEM.

Kak nmoBnusieT uicue3sHOBEeHUE HEKOTOPOH CH-
CTEMBI Ha €€ TMOJCUCTEMBbl U HAJCUCTEMBI, YTO
OHO 3a co0oi TMoBJIeYeT 3TO OYEHb TIO-
pazHomy. B miobom ciywae, ycTrpaHeHue, uc-
YE3HOBEHHE, THOEeIh OJHOTO WM HECKOJBKUX
3BEHBEB MEPAPXUUECKON IenH (a TOYHEE CETH)
CHCTEM MMEET JIOKAIM3alMI0. 3aKOHbBI COXpaHe-
HUS MAaTepUU U DHEPTHU HApYIIEHBI HE OYyIyT.
«HenoBpexxeHHbIE» MOJICUCTEMBI BOWIYT B
KaKue-TO HOBBIE CUCTEMBbI. A TIO OTHOIIEHHUIO K
HaJICHCTEMaM TaKoe€ IEepPeCTPOCHHE OyIeT BBI-
ISAAeTh Kak WX OJBoJionus. 3MeHsromasics
HAJICUCTEMa TPOJIOJHKAET CYIIECTBOBATh U, BO3-
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MOJKHO, 0oJiee «ycCremHoy, Oonee ycroiunBo. B
MIPOEKLIMK HAa COLUYM MOJy4aeM HpPOTUBOPEUMS
BUJA-UHIMBUA U JUYHOCTU-0OmIecTBa. [louemy
TpyaHO BHenpsietcs HoBoe? EcrecTBeHHas
YCTaHOBKA BCEX JKHUBBIX CUCTEM <«OBITB», T. €.
COXPAHUTHCSA, 10 BO3MOXKHOCTH, «KAaK €CTb».
HoBoe — 310 pa3zpymienue (rubdeins) crapoit cu-
crembl. Eciiu B UTOre CTaHer Jydile, TO, Kak
IIpaBWJIO, HE TOMY, KTO CUAMUT Ha CBOEM MECTE U
IIPUHMMAET pELIEHHE, a HEKOTOPOW HaJcucTe-
Me, CKa)keM, OOLIECTBY.

[IpotuBopeune OOJBIIMX W MaJbIX CUCTEM
corylacyercss U ¢ NPUHUMIOM HHKJIHUYHOCTH
nporiecca xu3Hu. Hambonee sdpdexktuBHOE 00-
HOBJICHHE OOJIBIINX CHCTEM IPOUCXOIUT MpPH
CMEHE ITOKOJICHUH.

2. Cum0103 3HepreTuyeckoro u uHpop-
MALMOHHOI0 HA4aJl — 3TO OCHOBHOH IMpHU3HAK
XKHUBOTO. VIMEHHO BO3MOXXHOCTH O0ECHEYUTH H
IPOUIUTh CBOE CYILLECTBOBAaHHE B MaTepHajb-
HOM MHUpE€ C MOMOIIbI0 WH(GOPMALIUU OTINYAET
KUBOE OT HEXHUBOTro. MbI HaOiomaeM Hempe-
pPBIBHOE BO3pacTaHue PO HHGPOPMAIMOHHOMN
COCTaBJISIONUICH JKU3HU IO CPABHEHHIO C DHEpre-
TUYECKOM, MarepuanbHOi. BosHukaer Bompoc:
«A MOXET JIM KU3Hb [IPOUCXOJUTH Ha Oa3e cu-
CTEM HE PHEPIreTUYECKOU, a YUCTO UHpOpMaI-
OHHOHM mpuponbI?». Ilo cytu, TOT ke BoIpoc:
«CymectByer snu 3arpoOHbIE Mup?». Ilpose-
JICHHBIN BBIIIE€ aHAIU3 HE 1aeT OCHOBAaHUS OTBE-
TUTb Ha 3TH BOIIPOCHI IOJIOKHUTEIBHO. 31€Ch MbI
CTaJIKUBaeMcs ¢ MojobueM acuMIToThl. B mpo-
4yeM, 0 OECKOHEYHOCTH peub He HJeT. Bee nme-
IOLLEE CBOE HAYaj0 UMEET U KOHEL, B TOM YHC-
Je, J)KU3Hb 4YeJOBEeKa, rocyaapcTBa, IUBHIN3A-
L[1H, TUJITAHETHI, TaJJAaKTUKU. . .

Ha mnpaxTuke, paccmaTpuBaeMblii cUMOHO3
SHEPreTUYecKOro U HMH(OPMALMOHHOTO Hayal
JIOCTaTOYHO PA3BUTHIX (GKHUBBIX» CHCTEM MOXKET
OBITh pealn30BaH TOJBKO TUCKPETHO, MO IHUK-
Judeckoii cxeme. IIpeoOpasoBanue uHPpoOpma-
IIUU U BEIIECTBA — 3TO MPUHIMIIUAIBHO Pa3HbIe
«TEXHOJIOTUYECKHUE» OMNepaly, KOTOpbIE BbI-
MOJTHSIOTCS. HA Pa3HOM «O00OPYAOBaHUMY, JaXe
€CJIN BCE IIPOUCXOAUT OAHOBPEMEHHO.

Hannune wundoOpManoHHON cocTaBisomei
KU3HEHHOTO LHUKJIAa ONpeNeNseT CYIIHOCTHYIO
B3aUMOCBSI3b (GKUBBIX» THHAMHYECKHX CHUCTEM U
YCIIOBHBIX MOJICIUPYIOIIUX CHCTEM, KOTOPBIE MbI
BHayaje pa3rpaHUyId C JAUHAMHYECKUMH CHU-
creMamu. OKa3bIBaeTcsi, 4TO MOJAEIUPYIOLINE
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CHCTEMBI, 3TO HEKOTOPbIE MOJCUCTEMBI COOTBET-
CTBYIOIIMX <OKMBBIX» cucTeM. Kcratu, npuHUu-
bl OpraHU3alMK MOJCTUPYIOLIUX CUCTEM O0IIHe
C JTMHAMUYECKUMH cucteMamu. Bo BcskoM ciy-
yae, yTBepxaeHue ['erenst o ToMm, 4To «BCE JIEH-
CTBUTEIILHOE — Pa3yMHO, BCE pa3yMHOE — JIeH-
CTBUTEJILHOY» OTHOCUTCSI K HUM B MTOJIHOM Mepe.

3. [IpUHIMIT MHOKECTBEHHOCTH <GKHBBIX)
cucrem. Ha ¢one obmiero xaoca JIHUTENLHOE U
YCTOMUMBOE CYILECTBOBAHUE CUCTEM «BTOPOTO
IUIaHa», K KOTOpPBIM OTHOCsTCS <«okuBbie» CC,
TpeOyeT OOJBIION «HM3BOPOTIIMBOCTHY. OmHOM
CIOCOOHOCTH HCMOJIb30BaTh MH(OpMAIIHIO, 3/1ECh
maro. I[lpuxoauTcs cTpaxoBaTbCsi M «HE KIACTh
siilia B OJHY KOp3UHY». VIMEHHO Ui 3TOrO KU3-
HEHHBIN UK MHOTOKPATHO TOBTOPSETCS B Ia-
paAIJIENTFHO CYIIECTBYIOIIMX HOCUTESIX JKU3HU.

[TpuHIIUIT MHOXECTBEHHOCTH BCTYMAET B TPO-
TUBOPEUYHE C LEJIECOOOPa3HOCTbIO HHTErpallvy,
YKPYITHEHHUSI CUCTEM — 3TO NMPOTHBOPeYHE ceTe-
BOr0 U Mepapxuyeckoro Havau. [lo mepe pas-
BUTHUA (OPM JKU3HH, ONTUMAIIbHAS MPOIIOPIIHS
U3MEHSIETCA B CTOPOHY YKPYITHEHUS CUCTEM. Tem
HE MEHee «I1oJiHas 1mo0esay uepapxuu HaJ ceTs-
MH, CyTieprepapxusi — 3To camoyouicTBo. [1lanchr
BBDKMBAHUSl (CKHUBOM» CHCTEMBI B KaTakIM3MeE
BO3paCTAlOT, €CIIM €l CBOMCTBEHHBI KOJIHYE-
CTBEHHass W30BITOYHOCTh U «B3aUMO3aMEHsIC-
MOCTBY» 3JICMEHTOB, T. €. B TOW WU HHOU (hopme
coxpaHseTcsa ee cereBas CTpykTypa. [IpoOiemsl
MOTYT BO3HHKATh B CBSI3M C OONE3HSIMH, dIHJIE-
MUSIMH, BOWHAMH, HAKOHEI], C €CTECTBEHHBIM CTa-
pEHHEM U BBIPOKIACHHUEM «3auUT». [Ipoeuunpysce
Ha COBPEMEHHOE OOIIECTBO, MPOTUBOPEUHE CETh-
uepapxusi MpOSABISAETCS, B YAaCTHOCTU, KakK JHU-
JeMMa JeMOKpaTusi-apTopurapusm. B nemo-
KpaTU4ecKoM OOILeCTBE, HE IMPOM30MAET Tpare-
JTUH U3-32 TOTO, YTO B OJJHOM TOJIOBE YTO-TO «3a-
KIIMHUTY, 3/1€Chb paboTaroT (pakTopbl KOHKYpEH-
MU ¥ 0TOOpa MHEHUH.

3aknouenue.

B urore mpennarato OCTaHOBHUTHCSI Ha Clie-
oyromeM 0a30BOM  ONPENECTICHUU  MOHSTHS
KU3Hb: KH3Hb — 3TO MPoLecC (PYHKIUOHUPO-
BaHHUS HUKJIHYECKHX CAMOOPTaHHU3YHIIUXCS
cucteM (CC) npeuMyuiecTBEHHO CETEBOI0
THIA, BKJIYAIUi nHGopMaunoHHyw ¢a-
3y CyLIECTBOBAHHUS 3JIEMEHTOB TAKHX CHCTEM.

B HeckoNbKO MHOM acmeKTe: XKU3Hb — 3TO
6opeba CC 3a cBoe cymiecTBoBaHuE, O0pnbOa
MOPSIAKA, pa3yMa C Xa0COM.
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WHAT IS LIFE?

VOLKOV Gleb Yurievich
Doctor of Sciences in Technology, Associate Professor
Kurgan State University
Kurgan, Russia

A popular explanation of the phenomenon «life» is given in the article. Two points seem to be crucial: life is
a cyclic process including alternating informational (coiled, packed) and active (energetically deployed)
phases; stable, long-term life continuation is possible only in network systems, where the life cycle is repeat-
ed many times in time and space.

Keywords: system; self-organization; information; network; hierarchy.

IOOEKTUBHOCTD ITPOEKTHOI'O MBIINJIEHUA
B CO3JAHUU OCTETUYECKHU NTPUBJIEKATEJBbHBIX OB BEKTOB

XOMMY Haraabs BUKTOpOBHA
KaHIuIaT (GUITOTOrHYECKIX HAYK
JoueHT kadeapsl punocodun, COUOIOIUN U UCTOPHU
OI'BOY BO «MpkyTckuii rocyAapCTBEHHBIN arpapHblil yHUBepcUTET uM. A.A. EsxeBcKoro»
r. Upkyrck, Pocenst

B cmamve paccmampusaemcst 3HaueHue npoekmHo20 MblULICHUSL 8 NPOYecce CO30AHUSL ICMEMUYecKUx 00beK-
mos. Ilpaxkmuueckas opueHmuposanHOCHb NPOEKMHO020 MbIUICHUS NPUMEHUMETbHO K NPOU3EEOCHUSIM UCK)YC-
Cmea 3a8ucum om mex Kpumepues Kpacomnl, KOMopble 3ds6/1eHbl 8 OnpedeieHublll Momenm épemenu. Ho 6 co-
BPEMEHHOM MUpe dmu Kpumepuu 0080JIbHO CHOPHbL, NOIMOMY 34 IMATOHHbIE MPEeDOSAHUS K KPACUBOMY G35Mbl
OPUESHMUPLL AHMUYHOU KYJIbMYPbl, KAK KIACCUYecKUe U He3vlonemble scmemudeckue yeHnocmu. Paccmompenl
KOHKpemHble NPOeKmHuble uazi, 0becneuusarouiue noydeHue SCMemudecKu nPUSIeKameibHo20 00beKma.
KuaroueBsble c10Ba: MPOEKTHOE MBIIIIEHHE, KPUTEPUH KPACOTHI, aHTHYHAS KyJIbTypa, SCTETHKA.

H POEKTHOE MBIIIUIEHUE — 3TO CIIOCOOHOCTh  IIEHHOCTEH W TpaauIlui, CO37aBaTh HOBBIC QOp-
YETKO OIPEAC/IATH HpO6J'ICMy 1 HaXOOUThb MaThbl Ky.]'[BTypHOfI KOMMYHUKallUU W TPHUBJIC-
CHOCOOBI €e pEIIeHUs B YCIOBUSAX OTPaHUYEH- KaTh HOBYIO AayAUTOPHUIO. OCTETHUKO-00pa3Hast
HOCTH pecypcoB. OHO pa30uBaeT BOMPOC Ha OT- MPHPOJA KYJAbTYpbl COOMpaeT B cebe MpeeM-
JACJIBHEBIC 3aaa4u, UIICT MEXKAY HUMHU HECOCTHI- CTBCHHOCTb LCHHOCTHBIX OPUCHTUPOB U Tpaau-
KOBKH U B3aUMOCBsI3b. [IpOo€KTHOE MBINIJIEHHE 1M ¥ HPABCTBEHHO-ICTETHUYECKHUE YCTOU Hapoja.
3aKJIFOYAeTCsl HE TOJILKO B CaMOM MbIUIeHUH, «VICKycCcTBeHHasl TpeAMETHO-TIPOCTPAHCTBEHHAS
HO W B OINpPENENCHHBIX NeicTBUAX. «C MOMO- cpema Kak «BTOpas TPHPOIa» UelloBeKa Ipe-
IBI0  MOJICIMPOBAHUS, COCTaBJICHUS CXEM, CTaBIsieT COOOM CHCTEMHO YIIOPSIOYSHHBIN U 3a-
HarJsIHBIX M300paKeHUN M 00CYXIEHUH MpO- KOHOMEPHO SBOIIOIHOHHUPYIONIMA B MPOCTPaH-
BOAATCA SKCIICPHUMCEHTHBI, OCYIICCTBIIAOTCA I[efl- CTBCHHO-BPEMCHHOM KOHTHHYYMC MaTCpUaAJIbHO-
CTBHsI, KOTOPBIE TIOMOTAIOT HAWTH KOPEHb MPO- TEXHHUYECKUI cpe3 ero aesrenbHocTH» [3]. Bos-
OnmeMbl U pemuTh ee» [6]. [IpoekTHOe MbIlIIe- HUKHOBEHHE KPACHBOTO TaK K€ SIBISETCS pe-
HUE UTPaeT BAXHYIO POJIb KaK B BO3HHUKHOBE- 3YJIbTaTOM MPOEKTHOro MbIuieHus. I[Ipocto
HUU HOBBIX KYJIBTYPHBIX ()OPMATOB M MPOIAYK- TaK, CIIOHTAHHO, KPAacHUBBIE BEIIM BO3HUKAIOT
TOB, TaK M BO BCEM Pa3BUTHH KyIbTYpBI, KOTO- PEIKO, KaK MPaBUIIO, ITO MPOAYKT OCO3HAHHOTO
pasi, Ipek/ie BCEro 3aKJIIYaeTCsl B MPEACTaBie- JCHCTBHS YelOoBEeKa, pa3pabOTaBIero W peau-
HHUU HOBBIX H}Ieﬁ n KOHHGHHI/Iﬁ, BIIMAOIIIUX Ha 30BaBLICTO MMPOCKT C YUCTOM BCCX ACIICKTOB €T'0
OOIIECTBEHHOE CO3HAaHWE W ToBeaeHue. IIpo- coszmanms. MeTo[0I0THs, UCTIOIh30BAHHAS TIPH
€KTHBIC HJIE U MOAXOJbl MOTYT IMOMOYb HaX0- 3TOM, OCHOBaHa Ha CUCTEMHOCTH, [[ETOCTHOCTHU
AUTHh HOBBIC CIIOCOOBI BBIPAXKCHUA KYJIbTYPHBIX 1N MHHOBAITMOHHOCTU U BKJIFOHACT B cebd Taxkue
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