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Annortanmsi. Mccnenytores Meradu3ndeckne YUCIOBBIE METOJBI CaMOOPTraHM3aLUH ecTe-
CTBEHHBIX cucTeM IIpupoabl, UX MEXAUCHUILIUHAPHBIE CBSI3U U Mozaend. OHU NOATBEPXKAAIOTCA
psIOM TPUMEPOB M (HaKTOB, MPOTHOZUPYIOT MH(OPMAIOHHBIE Hayajla U I0CJIeJ0BaTEIbHOCTD
oOpa3oBaHus MaTepHaldbHBIX cucteM llpupoabl. DakTel OTHOCATCS K XUMHYECKHM 3JIEMEHTaM
BcenenHoil, pacTeHUsAM U )KMBBIM CUCTEMAM B HOPME U NIaTOJOruu. VX CTpyKTYpHBIE IEPUOABI Ca-
MOOpPTaHM3AINN COBMAJAIOT WM UMEIOT o0mmme KopHH. CHCTEMBI MMEIOT «CKBO3HOE» IMoN00ue
BCETO CO BCEM Ha OCHOBE IPHHIIHIIA CaMOIIOI00HSI 1 HEOTPaHMUYEHHOH JIBYCTOPOHHEH CBS3H CTPYK-
TYpHBIX napamerpoB. Iloka3aHo, 4ro rpynma abeieBa, OCHOBA CaMOOPTaHU3ALUK CHCTEM, ITO3BO-
JIIeT CUCTEMAaTH3UPOBaTh MOJIENIM Ha OCHOBE €IMHCTBA UX UCTOKOB. KoHIlenus ecrecTBeHHOM ca-
MOOPTaHHU3ALNHU CHCTEM IPOTHO3UPYET XMMUYECKHE 3JIeMEHTHI BeeneHHoil u cyniecTBoBaHuE (MITH
MOSIBJICHHE) IPYTUX HUBUIM3ALNN B MUPE NPU CXOIHBIX BHEIIHUX YCIIOBHS.

Knroueeste cnosa: merahuznka, caMOOPTaHU3ALMS, 30JI0TOE CEUCHHE, pereHepaIisi, Iepro-
JMYHOCTB, camononobue, nporpeccun Jltoka u duboHayuy, rpynmna adenesa, MEXIUCIUILTHHAD-
HBIE CBSI3U, XUMHUYECKHUE YIEMEHTHI, PACTECHHS, TATOJIOT U

BBenenue

CoBpeMeHHbBIE Hay4YHbIE AUCLMILIMHBI OTJIMYAOTCS YHUKAIBHBIM COAEpKa-
HUEM M 00O0COOJIEHHOCTBIO OT COTeH CMEeXHbIX nuctuiuinH. Oxnako [Ipupona
e/IMHA U JaTbHEHIINI UX pa3pbIB CO37aeT TPYIHOCTH KaK OOIIUM, TaK U MEIHCILIHU-
IUIMHAPHBIX 3HAaHUAM. Mup JenuTcss Ha OecUHClIeHHbIE €CTECTBEHHBIE CHCTEMBI,
HAJICJICHHBIC YHUKAJIbHBIM SIBJICHHEM CaMOOPIaHM3ALMH, U HCKYCCTBEHHBIE CH-
CTEMBI, CO3JaBa€MbI€ JIIOAbMH. ECTECTBEHHBIE CHUCTEMBI HAJCIICHBI YHUBEPCAIb-
HBIM CBOMCTBOM CaMOOPIaHM3alMM, KOTOPOE CBS3aHO € MEXIUCLUUIUIMHAPHOU
npobaemoii. VccrnenoBanue mpoOiemMbl caMOOpraHM3allMd Ha OCHOBE METOJIOB
MeTa(U3UKK U TapMOHHMHU TIOKa3aJlo a/IeKBATHOCTh MPOTHO3UPOBAHUS (yHIaMEH-
TaJbHbIX CBOMCTB [leproaudeckoil cuctemMbl XuMU4YecKux aieMeHToB /(.M. Men-
JierieeBa v psazia Apyrux npuMepos [2; 3; 7]. DTo CBUACTENBCTBYET 00 YHUBEPCATIb-
HOCTH IOJJIOOHBIX METOJIOB U CBSI3YIOLIEH BO3MOXKHOCTH B KAU€CTBE MEKAUCLIUILIN-
HapHbIX. /laHHas paGoTa MOCBAIIEHA UCCIIEOBAHUIO 3TOI MPoOIEeMbl Ha OCHOBE
aHaJM3a MOJIeel caMOOpraHu3aliy U3 psija obnacteld 3HaHUH. AHATU3UPYIOTCS
o0mmue CBOMCTBa HPUMEPOB U EIUHCTBO B3aMMOCBSI3M Ha OCHOBE IPHHIIHMIIA
caMono100usi, O0BbEAMHAEMOT0 KOMMYTAaTUBHOM TPYIINON abenena.
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1. Meraduzunka nosnanus no U. Kanry

B Hacrosmiee BpeMs MOTydniI pa3BUTHE dTAll BOCCTAHOBJICHHS pPOJIA MeTa(u-
3ukd. OH pa3ut 10.C. BnaguMupoBsiM Kak sipo dpunocoduu TeopeTrndeckoi hu-
30K [1]. DTO MOAHSIIO POb U 3HaUeHUE PUITOCOPCKUX OIIEHOK IIPU PEUICHUH TIPO-
O1eM, KOTOpbIE, 1o ['eremnto, ABist0oTCS 0000meHusmu Hayku [4]. o W. Kanra mo-
3HAHHE CBS3BIBAIH TOJBKO C OMBITOM Ha OCHOBE MPSIMBIX OIyIIeHuid. OH YTOUHWIT:
«OmBIT caM ecTh BHJ MTO3HAHUS, TPEOYIOMUN yJacTHs paccy/ika, MpaBuiia KOTO-
POTO 5 TOJDKEH MPEIoiaraTh B cede eie 10 TOro, Kak MHE JJaHbI IPEMETHI, CTaJIO
OBITh, a priori» [5. C. 88]. BocnpusTue npeameTa JOCTUTAaeTCS €ro CO3EpIIaHUEM,
HO MBICITUTCSI OH PacCyJIKOM B ero MmoHATHsIX. Clae10BaTeNnbHO, TO3HAHUE SIBISIETCS
anpuopHoi (opMOI HaIero MBINIICHHSI, KOTOPOE OTPAaHUYECHO MTPOCTPAHCTBOM U
BpeMeHeM. KaHT yKa3bIBaeT, 4To B €ro Mpejielie CyIeCTBYET «UHUCTOS» CO3epIIaHne
WJIM UHTYHIHSL, TO €CTh 00pa3 U MPOTSHKCHHOCTh. DTO MO3BOJISIET MY OIPEICITHTh
«UUCTYIO MaTEeMaTHKY» KaK CPeJCTBO, (hopMaln3yrolee pe3yabTaThl allPHOPHOTO
MBIIIJIEHHS O CBOMCTBAX MPEIMETOB.

Teopus moznanus M. Kanta MoxkeT paccMaTpuBaThCS KaK CHHTE3 allPUOPHBIX
¢dbopM paccyI0YHOTO MBIIUICHUS MeTadhU3UKH Ha OCHOBE TaKXKe alpUOPHBIX GopM
YYBCTBEHHOCTH JIJISl BUPTYAIBHOTO TIO3HAHMSI MPEAMETOB. ITO OKA3hIBAETCS BO3-
MO>KHBIM ITOTOMY, YTO BCE OTKPBIBAEMOE B HUX CO3/Ia€TCS CAMUM YMOM II0 TIPUCY-
MM €My, HO HE BIIOJHE SICHBIM TpaBuiaM. [IpeMeTsl MO3HAOTCS HEe KaK BEIIH
caMu 1o cebe, a Kak BUPTyaJibHbIE siBieHus (MHpopMaIus) — GeHOMEHBI CO3HAHUS.
KaHT npusHaeT ux 00beKTUBHOE OBITHE KaK BHEIIHUHN (aKkTOp, MaTepua JJisi BO3-
MO>KHOTO OmbITa. [lepBUYHBIE HCTOYHHUKH OIIYIIEHUH, HEJAOCTYIHbIE TTO3HAHUIO,
OH HA3bIBA€T HOYMEHAMHU, B OTJIMYUE OT (PEHOMEHOB — PE3yJIhTaTOB CHHTE3A.
Taxum 006pa3om, OH MPHU3HAET CYIIECTBOBAaHHE WH(POPMAIIMNA METaPHU3UKH, OTBIIE-
YEeHHOW OT MaTepHaliu3Ma, TO €CTh CIOCOOHOCTh «YHCTOTO pPa3yMay MBICIHUTH
anpuopu. KaHT nomyckaer HOyMeHbI — OOBEKThl HEUYBCTBEHHOI'O CO3€pIIaHMs,
KOTOpBIE OH Ha3bIBAE€T UHTEIJICKTYaIbHBIM CO3EPIIAHUEM.

Ob6nacTe mpuMeHeHus1 pa3yma K cozepuanusiMm Kant nazpan paccyakom. OH
MoKa3aj CIIOCOOHOCTh paccyiKa CO3/1aBaTh KATETOPUH, YIIOPSIOUNBAIOIINE (PaKThI
OTIBITA U MPU3HAT aKCHOMBI U TEOPEMBI MATEMATUKN «CHHTCTHUECKUMI CYKICHH-
sMH anpropu. KaHT mpoBen HEKYI0 AeMapKaIMOHHYIO JTMHHUIO MEXIy MeTadu3u-
KOW M MaTEMaTHUKOW, OTHECS TMOCJIEAHIOI K 00JaCTH YyBCTBEHHBIX CO3CPIIAHHM.
MaremaTrKa COXpaHseT alpUOPHYIO JIOTHKY COAEpKaHHs HOYMEHOB U Mpeodpa-
3yeT ee B KOJMYECTBEHHYIO (popMmy (EHOMEHOB, HO HE TapaHTHUPYET BCeraa UxX
HAYYHYIO 3HAUMMOCTh. Kareropum paccyaka He paclpOoCTpaHsSIOTCS Ha 001acTh
HOYMEHOB, HarmpuMmep abcorrotHbIe uaen pasyma (IIpupona B menom mwiu bor kak
abcomoTtHOoe CyIIecTBO) — 3TO OOBEKTHI MBICIUMBIC, HO HE MO3HaBaEeMbIE Kak
npeaMeThl. DTO 3HAUMT, YTO HOYMEHBI HE OTPaXKaloT B JETAJISIX aHAIU3UPyEMbIe
00BEKTHI TIOTOMY, YTO UX CBOICTBA 3aMpeieIbHO CI0KHBI MJIH HEU3BECTHBI COBpE-
MEHHOU HayKe.

Takum oOpa3om, B JaHHON pabOTe JOMYCKAETCs, YTO MMEIOT MECTO MapHBIC
MIPOTUBOIIOJIOKHOCTU: HOYMEHBI (He3HaHUE) U eHOMEHBI (3HaHuE). OHM CBS3aHBI
JPYT C IPYTrOM OCHOBHBIM WH(MOPMAIMOHHBIM COJIEP’KaHUEM. Y CTAHOBJICHO, YTO
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o0Immye NpUHIUIBI MeTa(U3UKH (HOYMEHBI): MIAPHOCTh aJbTEPHATUB B3aMMOCH-
CTBHA, TpI/IeILI/IHCTBO nu I/IHBapI/IaHTHOCTI) IIO3BOJIAAKOT CI/IHTC3I/IpOBaTI) ‘-H/ICJ'IOBYIO MO-
nenb [lepuonnueckoit cucrembl xuMmudeckux sneMeHtoB J[.M. MenaeneeBa kak
YaCTHBIN ClTy4all cCaMOOpraHu3allui €CTECTBEHHBIX CUCTEM [2].

2. Hayasia camoopraHusanuu

N3BecTHBIN UccaeaoBaTeab TapMOHUU U KOMIIO3UTOp M.A. MapyTaeB noka-
3aJ1, 4TO MPOOJIEMBbl TAPMOHHHM CBSI3aHBI C €CTECTBO3HAHUEM, MEXaHUKOH, (PU3UKOHN
u 11p. [6]. Baxxabim 0600menrneM ¢huimocoduu ABIsieTCsi MPUHITUAT TAPHOCTH U TOXK-
JIECTBA MHOJKECTBA €CTECTBEHHBIX aJbTEPHATUB. TOKIECTBO AJIBTEPHATHUB €CTb
yTBEepXKJEHHE: Kaxaas ¢popma mooOHBIX 00BEKTOB UMeeT conepxkanue. Karero-
PHH COAEPIKaHUS ONPENIENIAIOT LIEI0€e, a KaTeropuu (popMbI — MHOTOOOpa3ue 1esoro
B yacTHOM. OHU (OPMHPYIOT KJIACTEPBI TPy 0OBEKTOB C OOIMIMMHU MPU3HAKAMHU.
MHO0XECTBO UX TOXIECTB 00pa3yeT KiIacTep TapMOHUU ¢ HH(POPMAIIMOHHO T0100-
HbIMU CTpyKTypamu. [lepBuuHnas (opma camoopraHuzanuu €cTb TPUEIUHCTBO
no ['erento: «Te3uc-aHTUTE3UC-CUHTE3» B (popMe AByX oTpuuanuii [4]. B nemnom
OHHU 0TOOpakaroT cucteMHsli Meto1 [Ipupossl. Beinuraercs rumnotesa o moxoouu
UH(POPMALMOHHBIX OCHOB CaMOOPTaHM3ALMU JIOTUKWA CO3HAHUS JIIOJEH, 4To, IO
I'erenro, obecrieunBacT 00BEAMHEHNE OOBEKTUBHOTO UM CYOBEKTHBHOTO [4]. DTO
oToOpakaeT NIpeiesbHble CBOMCTBA KilacTepa NMapHbBIX ajJbTEPHATUB TapMOHMHU,
ONpENIeNSIOUEe HCXOAHBI alrOpUT™M HMH()OPMALMOHHOW CaMOOpPTraHU3aLuu
[Tpuponst. Ilpumem 3a HOYMEHBI TpH OTMEUEHHbIE KAaTETOPUM MeETa(U3UKH.
B kauecTBe napbl NPOTUBOMOIOKHOCTEH BO3bMEM JIBE IPOU3BOJILHBIE Oe3pazmep-
Hele BennuuHbl @ u Do, cBsa3aHHBIE OOpaTHOW 3aBHcUMOCTBIO D Do = 1.
[Tockonbky camoopranusanys — 3TO HEMPEPBIBHBINA, YCKOPSIOIIUICS MTPOLECC, €T0
QJIbTEPHATHUBHBIE KOHCTAHTBl 3aJal0T HCXOJIHBIA MOTEHIMAl (AaCUMMETpPHIO),
¢ Bo3pactarouMMu nepuogamu. CuHTE3 TpUEAMHCTBA (POPMUPYET PaBEHCTBO
nepeunciaeHHblx BenuuuH @o + 1 = @. Hckmouas ®o =1/ @, nonydaem nepsoe
30JI0TO€ ypaBHEHHE

Dd+1=9° (1)
u ero kopuu: ® = 1,618 u ®o =— 0,618. Uckmrouas @, umeeM BTOPOE ypaBHEHUE

D% = Do — 1 (2)
¢ kopHsiMu O=—-1,618 u @o = 0,618. YpaBHeHus 061a1al0T 3aMevaTeIbHBIM CBOIi-
CTBOM CTPOUTH CBOM PSJIbI BIPABO U Bi€BO. [l 3TOTO HAIO CIOXKUTH (WU BbI-
4eCTh) [Ba MOCHEAHUX YieHa, Hampumep: @° = @2 + 1. DTOT pe3ysbTaT MOKHO
MOJIYYUTh Takke yMHOkeHHeM (1) Ha @. DT nmpaBuiia Ha3bIBAIOTCA PEKyppEHLIUEH

(Bo3Bpar, u T.1.). CoBmemias (1) u (2), mosryqaeM OECKOHEYHYIO IMPOTPECCHIO
JIroka:

...—0,236; 0,382; - 0,618; 1,0; 1,618; 2,618; 4,236 ..., 3)
YJIeHbl KOTOPOil CBA3aHbI MAPHBIM (CUMMETPUYHBIM) 1101001MEM OTHOCUTENIBHO 1,0

®=1/do. 4)
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[Iporpeccus (3) onpenenser €eAMHCTBO Pa3BUTHSI C BO3PACTAIOLIUM «IIATOM»
(nepuosom @) u ¢ yoriBaromum (nepuogom ®o). Onpenenum TepMuH (4) nanee kak
npuHIHUNn camononoous. OH ompenenseT MpeneNbHbId ciydail mogo0us B o0e
CTOPOHBI ITPOIPECCUH, XaPAKTEPU3YEMBIA, B OTINYME OOBIYHOIO 000U, TapHO-
CTbIO HEOTPAHUYEHHBIX TOXKIECTBEHHBIX U3MEHEHUI YIEHOB.

ITporpeccus (3) oOpasyer 1enouucieHHbI psin Jloka — ee CTpyKTypHBIE
TOYKU:

1;3;4;7;,11; 18; 29; ... %)

OHu Qopmupyrorcs anreOpandeckuM CI0KEHHEM CHMMETPUYHBIX UJIEHOB
nporpeccuu. Hanpumep, nepssiii wien 1 =1, 618 — 0,618 u 1.1. C Bo3pacTtanuem
HEpBOTrO YJeHa BTOPOI yOBIBAET, UTO IUMUTHPYET MPEIENIbl Pa3BUTHS WIEHOB psija
U3-3a NOTEPU UX PU3MUECKON yCTOHUMBOCTU MPU MaNbIX MEPUOJAX MOJIypacnaa.
Psn JIroka caMopa3BUTHs OAHOHAIIPABIEHHBIN, UIMEET aCUMMETPHIO IIaPHBIX Hadasl
Pa3BUTHA U TIOATOMY SIBJISIETCS, HapsiAy ¢ mporpeccuei (3), BIpakeHUEM Hempe-
PBIBHOTO pa3BuTHs 0e3 Hadaia W KOHIA. J|eHCTBHUTENBHO, €r0 eANHUIA, 0TOOpa-
’aeT aCUMMETpPHUIO albTePHATUB MCTOYHHUK — pa3BUTUsA. OHAa MOXET ObITh BBIpaA-
KEHa TaKoKe uepe3 MaciuTadbl pa3Butus: 1 =¢q - go=1,0291- 0,9717. Ix acummer-
pus paBHa otHomieHuto 1,0291/0,9717 = 1,0587. CnengoBarenbHO, pa3BUTHE (WIH
o0paTHBIN MPOIIecC) — ATO CYIIHOCTH nporpeccuu (3).

CnenyeT NOJUYEpKHYTh, YTO OTMEUYEHHbIE U JPYrHe CBOMCTBA CaMOpa3BUTHUS
ocobOble. HanpuMep, yHUKaJIbHBIE NTpaBUIa PEKYPPEHIIUHN CBOJIAT YETHIPE MpaBuiIa
apupmeTnku K aByM. Ho ams 3TOro mcnonb3yrorcs yucia, MacmTadbl KOTOPBIX
npeoOpa3yloT HaTypalbHbIe YHCIa B HOBbIE €CTECTBEHHbIE (CM. HIKE). B apudme-
TUKE CJOXXEHHE uucen 2+ 3 =5 oriuyaercs OT HMX YMHOXeHus 2 -3 =6.
EcTecTBeHHbIE YMca, HAPOTHUB, AAIOT OJUH pe3ynbTatr: 1,618 + 2,618 = 4,236 u
1,618 - 2,618 = 4,236. HatypasbHbIi psii €CTh COACPIKAHNUE CUUCICHUS, a POPMBI
€CTECTBEHHbIX YUCENl 00€CIeYNBAIOT YHUCIOBYIO FTAPMOHHUIO.

Wtak, Tpy npuHIMIA METaQU3UKH SBISAIOTCA UCTOKAMU (POPMUPOBAHUS YHU-
KaJbHOTO €CTECTBEHHO-MH()OPMALIMOHHOTO SIBIECHUS, IUPOKO U JABHO U3BECTHOTO
kak 3osotoe ceueHue (3.C.). OHO sBiIsIeTCs YHUBEPCAIbHBIM KOJOM (copaepika-
HUEM) WH(POPMALMOHHO-JIOTHYECKOTO aJrOpUTMa HEMpPEPHIBHOTO CaMOpa3BUTHS
eCTeCTBEHHbIX cucTeM [Ipuposbl, HauMHasg ¢ XUMUYECKHX AJIEMEHTOB U PacIpo-
CTpaHssICh Ha pacTeHUsi W kKuBble cuctembl [2; 7]. B ocHoBe koma 3.C. nexur
YHUKAJbHBIA KPUTEPHI EJICHUSI €AUHUYHOTO OTPE3Ka B CPETHEM M KpallHEM OT-
HOIIEHUX ABYyMs KoHCcTaHTaMu @ = 1,618 u ®o =—-0,618. D10 BBENO AMATIEKTHYE-
CKYI0 «HEPaBHOBECHOCTb) JIBM)KEHUS B &JITOPUTM CaMOOPraHU3alluy, CBA3aB aCUM-
METPHIO JEJICHUs MApHBIX OTPE3KOB C UX PAaBEHCTBOM B OTHOCUTENIbHOW (hopme.
Ona noaTBepskaaeTcs KUBbIMH NpuMmepamu, Hanpumep, IDKI cepaua moneit [7].
Heobxonumo oTMeTHTh, 4TO 00€ BETBH 0a30BOI MPOrpeccuu 00eCeuniIv ypaBHO-
BEIIEHHOCTB 1IeJBbIX uncest psanoB Jltoka u @uboHauuy, a ux nepuoisl chopMupo-
Banu Ilepuonuueckyto cuctemy xumuueckux snemeHTtoB J[.M. Menneneesa, ux
CTPYKTYpy U (pu3udeckue cBoicTsa [2].

TpaauumonHsle MeTOJBl OOBIYHO H3YYalOT COCPEIOTOYEHHBIE CBOWMCTBA
cucteM. B ux ocHOBe neXaT ypaBHEHUS MEXAaHUKH, (DU3UKH, XUMUU U Jp.
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Mertadusuka u3ydaeT eCTeCTBEHHbIE HH(POPMAIIMOHHbIE POIECCHl U UCTIOIb3YET
oOure cBoiicTBa HOyMEHOB. CHHTE3UPYIOTCSI (DEHOMEHBI, HATIPUMEDP TPAEKTOPUU
caMOOpraHu3aluu C paclpeaeeHHbIMUA CBONCTBAMH, WM MEXAUCHUIUTMHAPHBIC
3agaun. OOJacTh CyLIECTBOBAHMS MapaMETPOB M aHAIM3 KOHKPETHBIX CBOWCTB
(eHOMEHOB yCTaHaBIMBAETCS MOCTIE UX CUHTE3a. AJIEKBATHOCTh PE3YJIBTATOB MO/~
TBEP>KACHA TaHHBIMU TaOIUIBl MeH eneeBa, MEXIUCIUIUTMHAPHBIMY [TPUMEPAMU
U JI0Ka3aTeIbCTBOM, YTO MX MOJENIM IPHUHAUIEkKAT K OAHOH MaTeMaTHYECKOU
KOMMYTaTUBHOMU rpymnme abeneBa. CoBmageHne TEOPETUUECKUX JIaHHBIX C (DaKTH-
YECKUMU €CTh J0Ka3aTeNIbCTBO CIPaBEAJIMBOCTH: MOJETU UCXOJHBIX HOYMEHOB U
CUHTE3UpPYyEMBbIX (PEHOMEHOB, X HAYYHOTO coAepkKaHUs U (POpMbI IPeCTaBICHUS
uHbOpMaInu.

3. O600menHas (popma 30J10ThIX YPABHEHHI

JIJig pa3BUTHS CBOWMCTB MPOTPECCH TOMYYHM 0000IIEHHBIE (OPMBI 30JI0THIX
ypaBHEHHMi1. YMHOKXHUM BCE 4ICHBI ypaBHEHMs Ha Kodpduument kp’ [7]:

kp*®? — kp*® — kp?= 0. (6)
Beipaszus @ yepe3 @p, uMeeM 3aBUCUMOCTh
®p2 = kpD. (7)

Ucknrouas @ B npeapIAyIEM PAaBEHCTBE U Oy CKasi YUCITOBOM HHAECKC TpU Dp,
MOJIYYUM TIEPBYIO 0000IIEHHYI0 (OPMY 30JI0TOTO ypaBHEHUS IS CTAPIIUX KOH-
CTaHT

®p?* — kp®p — kp*= 0. (8)

[TocTynas aHaJIOTMYHO C Yy4ETOM U3MEHEHHs [IEPBOT0 3HAKA B UCXOAHOM YpaB-
HeHMH (2), mojrydyaeM BTOpPYI0 0000IIeHHY0 (JOpMy YpaBHEHHUS Ul IEPEMEHHOM
Dop:

®op? + kp®op— kp*= 0. 9)

O6a ypaBHeHus npu kp= 1 Bo3BpamatoTcsi B cBou ucxoanble Gopmsl (1) u (2).
[TonoxuTenbHBIN KOPEHb BCET/Ia MPOMOPIIHOHANICH KO DUITHECHTY kD:

Op=kp/2 +\k2/4 + k2 = kp(1 +V5)/2 = kp ® = kp1,618.

Amnanornyao @op = kp@o = kp0,618. IMe10T MECTO COOTHOILICHUS] CAMOOPTaHHU-
3aII1H, ONPEIEIISIOIINE TapaMeTphl IIEHTPOB JIOKAIBHOH CaMOOpTaHU3aIHN:

®p1— Dop1 = kb, (10)

®Dp2— Dp1 = Dop2+ Dop1 = kb, (11)

®p Dop = kp?, (12)

®p/ Dop=D/Do=1/ D= D? =2,618. (13)

MHOXecTBO OJOOHBIX MPOTPECCHi, KaK MOKa3bIBAIOT 3TH (POPMYIIBI, COXpa-
HSIOT MAPHOCTh KOHCTAHT MOJOOHBIMH 30JI0THIM ITOCTOSIHHBIM. [Iporpeccun uMerot
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MaciTaObl TAPMOHHH U SIBJISIFOTCS COCTABIISIOIIMME camoopranu3anui. OHu onpe-
JeISIOT Ha4aJIbHYI0 ()OPMY CaMOOPTaHU3aluy TPACKTOPUHU €CTECTBEHHBIX CUCTEM.
[Iporpeccus (5), uncnooit psa (7) u mogoOHBIE UM CTPYKTYPhI XapaKTEPU3YIOT
M3MEHEHHUE OTEHIMAa 110 TPAeKTOPUU CaMOPa3BUTHSI, MapaMeTPhl KOTOPOTO MO-
ryT ObITh, KaKk TOKa3aHo Aainee, (u3nueckrue mepeMeHHbIe: IEKTPOHBI, TIPOTOHBI,
U HEHTPOHBI XUMUYECKUX 371eMeHTOB. C POCTOM YHCIIOBOTO psilia UX dHEpreTude-
CKUH YPOBEHb PacTeT, YTO OrPAaHUYUBACT UX YCTOMYMBOCTh, HAIIPUMED, B TAOIUIIE
JI.W1. MenpeneeBa nopsakoBbiM HoMepoM 104. YMHoxeHue nporpeccun Jlroka Ha
OJTHY M3 30JI0THIX KOHCTAHT HE U3MEHSET, a JINIIH CABUTACT €€ B pa3HbIC HAaIIpaBIIe-
HUS Ha [Iar WK MPOTIOPIIMOHAIBHO X cTeneHu (Tadm. 1). B o6mewm ciaydae mudpsr
noOOHBIX mMporpeccuii, 0003HaueHHBIX K/JIIOKa, HEe MOXOASAT Ha MCXOJMHBIE,
HO COXpaHSIOT UX cBoicTBa. CrnenuanbHbie KO3((UIHUEHTH kp, UCTIOIb3yEMbIE
nanee, MOTyT OTOOpaXxaTh U HOBBIE CBOMCTBA CaMOOpPraHU3aLUU. 371€Ch OTMETUM
b ipuMep kp=+/1,618 = 1,272, naronuii «pa3BepHyTYI0» (HOopMy Iporpeccun
Jlroka. OHa coBMmemiaer aBe nporpeccun JItoka — 0ObIYHYIO U JOTMOTHUTEIbHYIO
«4epes IIary:

...0,382; 0,486; 0,618; 0,786; 1,0; 1,272; 1,618; 2,058; 2,618; ... (14)
Ee CUMMCTPHUYHBIC YJICHBI CBA3AHbI CaMOHO,I[O6I/IeM BHUIa
0,786 =1/2,058. (15)
Tabauya 1
IIporpeccun kp IIporpeccus JIoka 1 ero KOMIIOHEHTBI

k/JItoka 0,333 | —0,079 | 0,127 | -0,206 | 0,333 0,539 0,873 1,412
k/JIroka 0,5 0,118 | 0,192 | 0,309 0,5 0,809 1,309 2,118
JIroka-koM0. 1,272 -0,3 0,486 | —0,786 1,272 2,058 2,618 3,33
Jlroka 1 -0,236 | 0,382 | -0,618 1 1,618 2,618 4,236
k/JI1oka 2 -0,472 | 0,764 | —1,236 2 3,236 5,236 8,472
k/JIroka 3 -0,708 | 1,146 | —1,854 3 4,854 7,854 12,71
CaBur BIIpaBo 0,618 0,146 | -0,236 | 0,382 -0,618 1 1,618 2,618
CaBur BIEBO 1,618 0,382 -0,618 1 1,618 2,618 4236 6,854

Omna ompezenseT mapHbIe Hadajga OMOJOTHYECKHX PHUTMOB U COOCTBEHHBIX
4acTOT TeJIa YeJIOBEKA, MOATBEPKAaeMbIe dKcriepuMeHTaMu [7]. Bee BhImensino-
JKEHHOE SIBIISIETCS HA4aloM OJHOMepHOW (opmbl camoopranuzanuu. s ee
pa3BUTHUS BHAYAJIE€ KPATKO PACCMOTPUM METPOJIOTUYECKHE CBOMCTBA CAMOOPTaHU-
3aruu 1o 3.C.

4. MeTpOHOFI/Iﬂ CaMOOpraHu3alnvu nmpoueccos

AHanu3 cBOMCTB camooprann3anuu 1o 3.C. nokasai, 4To €€ IpoLecc CIoco-
O€H NMpHCBaMBaTh YUCIOBBIM MOCIIEI0BATEIBHOCTSIM MPOTrPECCUN HOBOE Ka4eCTBO
PEKYppPEHLIMH, OTCYTCTBYIOILEE Y YUCEI HATYypalIbHOIO psja. s OLIEHKH 3TOro
kauectBa Ilpupoasl HeoOxoaumo, cienysi METPOJIOTHH, BBECTH MAacIITa0bl
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€CTECTBEHHBIX PsiIoB. COMOCTaBUM HX ¢ MACIITA0OM HATYPAIBHOTO PSAJIa U TIPHUBE-
JeM npumepst [7].

[To muenuto uzBectHoro teoperuka I1.K. PameBckoro: «bbITh MOXET, MOJIO-
JKEHUE C HaTyPaJIbHBIM PSIIOM B HACTOSAILIEE BPEMS UMEET CMBICII CPABHUTH C MOJIO-
xeHueM eBkinuaoBoi reomerpun B X VIII B., korna ona Obl1a € AMHCTBEHHOM Te0-
METPUUYECKOMN TeOprel, a MOTOMY CYUTANIACh HEKOW aOCOTIOTHOW UCTHHOM, OJIMHA-
KOBO 00s513aTeIbHOM U JIJIS1 MATEeMaTUKOB, U 715 pu3ukoBy [1. C. 95].

Jlist pelieHus 3TOTO BOMPOCAa COMOCTaBUM MacHITad HATypaJbHOTO pslia C
MacIITabOM €CTECTBEHHBIX UMCEJ CaMOOpPraHU3alluH, CBA3aHHOIO CO CBONCTBOM
3.C. 13 u3BecTHBIX paboT O6nosioroB Hayunoro nentpa ropoaa [lymuHo n3BecTHoO,
YTO 3[J0POBOE CEp/Ia YeloBeKa paboTaeT U OTABIXACT, ACIs BPeMsl MEXAy HUMH
1o 30JI0TOMy cedeHuro. [lepuoa mynsca 7' = #1 Tak OTHOCHTCS K BPEMEHHU PaOOTHI
cepAla f2, Kak 3TO BpeMsi OTHOCUTCA K MPOJOLKUTENIBHOCTU t3 OTIbIXa cepala
(puc. 1). OtHomenus t1/ 2 =t2/ t3=D = 1,618.

SRS

!
Loel
{ ]

e

-y

Puc. 1. Dnexrpokapaunorpamma (IKI') cepana yenosexa

PabGoumii put™m cepama (CuCTONa) MPEBBIMIAET PUTM OTIbIXa (IUACTOJIA)
U JISTIUT OTPE3KU Mepro/ia B CPETHEM U KpailHeM OTHOIICHUSX. DTO CBOMCTBO MHO-
rux cuctem [Ipupossi.

UcnonszyeM monens neneHus eAuHUYHOro otpeska [0,1] umcinoBoit ocu
B 33JJaHHOM OTHOIICHUH. BBIpa3uB OTPE3KH a M 6 4epe3 WX OTHOUICHHUE 1 = a / 8
¥ PaBEHCTBO a + ¢ = |, UMeeM MacmTad HaTypaabHOTO Psiaa YUCell

ga=n=mox4a=2x4=1.

OH uMeeT «HEeBUIUMBII» MacmTad ga, paBHBIA €IMHUIIE, YTO OTpakaeT 00si-
3aTeNbHYI0 CHMMETPHIO AeNieHus: oTpe3ka nomnoiam xo= 0,5. B IIpupone npeobmna-
AT aCUMMETPUYHOE JICJICHUE: 110 30JI0TOMY CEYEHHIO, FTAPMOHHYECKOMY, OKTaB-
HOMY U Ap. DT U3MEHEHHS AaHAJIOTHYHBI 10 CMBICITY TIOSIBJICHUSM Pa3JIMYHbBIX T['€0-
metpuit: EBkimma, Jlo6aueBckoro, Pumana u np. CoryiacoBaHue HETHMHEWHBIX
CBOICTB CaMOOpTaHU3aIUH C OIICHKAMH METPOJIOTHH OTpaxkaeTcs B (popme cpeaHeit
TeOMETPUYECKOM OIIEHKU X = Vab. Macura6 CaMOOPTraHM3alMY IPUHAT OTHOLIE-
HUIO JIBYX OLIEHOK ¢0 = X'/ X4, KOTOPBIA ONpPEAESeTCS TOKASCTBOM METPOJIOTHYE-
CKHX MapaMeTpOB:

qo = mo xr="2 xr=xr/ xa= 2 VF / (1+ F). (16)

98



banraxwun O.5. Meradu3nka 1 MEXITUCIUTUIMHAPHBIC MOJICITH

[Tonaras n = 0,618, umeem qo = 0,9717, u qyia 1,618 B cOOTBETCTBUU C IPUHIIU-

IOM CaMOIIOIO0US UMEET
qg=1/qg0=1,0291. (17)

OTu MacTabbl MOXHO BBIPA3UTh Yepe3 KOHCTAHTY «HAPYIICHHOI» OKTaBBI,
UTPAIONIEH BAXKHYIO POJIb B MEKIUCIUILTHHAPHBIX MOJETISIX OMOMEXaHUKU:

2,058 =g 2=F>A/F. (18)

3anuiieM MeTpoJorHYecKue (OpMbI 30JI0TOrO YpaBHEHHUS JUIsl MapameT-
POB 7, Xo:

n?+2(1-2/¢Hn+1=0,

XO2—XO+q2/4:O.

(19)
(20)

Onu omnpenensioT AeJeHre 0Tpe3Kka Mpou3BobHOM AnuHbI 1o 3.C. VX KopHHU:
n1=1,618,n2=0,618, xo1 = 0,618, xo2 = 0,382 npuHagIexat 30J10TON NPOrPECCUH.
[Tocnennee ypaBHEHHE CBSA3BIBACT KOOPAMHATHI TIepecedeHre napadboyoi e uHny-
HOT'0 OTpEe3Ka C MaclTabom

q0=2+/0,382 0,618 =0,972.

OTO J0Ka3bIBAaeT, YTO MACHITAObl €CTECTBEHHBIX YHCEI ONPEEISIOTCS acChM-
METPUYHBIM CIIOCOOOM JIeJIeHHs €IMHMYHOIO OTpe3Ka U, ceJ0BaTeIbHO, OHU obec-
NIEYNBAIOT BO3MOYKHOCTb MCIIOJI30BAaHUSI CBOWCTB PEKYPPEHLMH B CaMOOpraHHu3a-
LIUH.

Jlnst mocTpoeHust Ta0i. 2 BEpXHEW M HIKHEW BETBEH €CTECTBEHHBIX PSJIOB,
KQ)KJ,0€ YHCJI0 HATYPAJILHOTO PSia, IPEACTABICHHOIO B CPEIHEN CTPOKE, YMHOXKA-
€TCsl Ha MacIuTadbl ¢ U qo, IPEJCTAaBICHHbIE B IIEPBOM CTONIONE. Psaabl ABiIsOTCS
apudMeTHUecKuMHU rporpeccusMu. HauanbHbli uiieH paBeH MacTady g (WiH qo):

an=q+q(N-1)=¢qN.

Tabnuya 2
q 1,0291 2,0582 3,0873 4,1165 5,1456 6,1747 7,2038
qH 1 2 3 4 5 6 7
qo 0,9717 1,9434 2,9151 3,8868 4,8585 5,8302 6,8019

Jlanaple MacmTaObl OOHAPYKEHBI BO MHOTUX siBJIeHUSX [Ipuposasr: Ouenue u
MPOJOJDKUTETBHOCTH To/1a TutaHeT COMHEUHOM CUCTEMBI, TEPHUOAMYECKIE CBONCTBA
Cucremsl xumudeckux snmemenToB /.M. MenneneeBa, yactoTHble cBokicTBax DKI
yenoBeka U T.4. [7]. CoBnajaromue OLUEHKH YUCEe MEePBOM CTPOKU MPOrpPEeCcCUH
Jlroka (14) u mocneaHeil HATypalbHOTO psa CBsi3aHbl Macmitabom g = 1,029,
BBIJICJICHBI JKUPHBIM mpudTom (Tadm. 3).

Tabnuya 3

2,058 | 2,618 | 3,330 | 4,236 | 5,388 | 6,854 | 8,718 | 11,09 | 14,11 | 17,94 {22,82{29,03 | 36,92

2,058 4,236 8,718 17,94 36,92

1,029 1,029? 1,0294 1,029¢ 1,0298
2 4 8 16 32
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5. Macuiraonl yucesa u ouenue mianer CoJTHEYHOH CHCTEMbI

[Ipobnema camoopraHu3auu SIBJISIETCS MEXKIUCUUIUTHHApHOW. [loaTomy
HayHeM ¢ orieHKH OnenHwus mianeT ComHeunol cuctemsl actpoHomom K.I1. ByTtyco-
BbIM [8]. CTaHOBJIEHHE MEXaHUKHU Hayanochk HpI0TOHOM ¢ IMHAMUKH IJIaHeT, Oue-
HHE KOTOPBIX OHA He 00BbsicHAET. M3BecTHO Takke MHeHHe HobeneBckoro naypeara
no ¢usuke P. DeiiHmana: «...mpuunHa moyemy ke opOuThl (mmaHer. — O.b.)
TOJIBKO MOYTH Kpyru?» [9]. U3mMepeHus noaATBepANIIN, YTO OUEHUS IITAHEThI 3eMIIs
paBubl 0,972 u 1,024. OHu coBmamarT TeopeTHdecku ¢ macmradbamu 0,9717 u
1,0291. TMaps! Guenuii mnaHeT ompenensiorcs GopMyaamMu Buac= (g - 1,618)% u
Buun= (q0-1,618)?, n — nopsaxoBsIii Homep uneHa nporpeccun JIoka. 3emis umeer
koopaunHary 1 u ouenwns 1,024 u 0,972. Mapc umeer koopaunaty 1,618, n =2 u
ouenust Buax = 1,529 u 1,71 u T.4. Tabn. 4. JlaHHbIe pe3ybTaThl JAIOT OTBET Ha
o0umii Bonpoc P. @eitmana. [TonrBepanm Takxke poas macimrtada g = 1,029 B pu-
Mepe OmpeAesieHUs ATaJOHHOTO 4YHUCia CYyTOK cosiHeuHoro roga [7. C. 241].
Ero ydert s5kBUBaJICHTEH NEPEXOAY OT ABUKEHHUS 11O OKPYKHOCTH ¢ ieproioM 360 °©
K JIBUKCHHIO 110 JJUTUITUYECKON OpOUTE B CyTKaX.

Tabruya 4

Ilnanerst | Mepkyp | Benepa | 3emnn | Mape | M-I'mn | TMII | I'mn-FO | FOnurtep
Buax 0,416 0,654 1,029 | 1,71 2,85 4,75 7,68 12,75
Wzmepenus 0,661 0,919 1,024 | 1,567 1,955 5,14 8,619 12,73
ITpor. JIroka 0,382 0,618 1,0 1,618 | 2,618 | 4,236 | 6,854 11,09
W3mepenus 0,238 0,609 0,972 | 1,621 2,686 4,09 6,508 11,01
B 0,35 05840 | 0,972 | 1,529 | 2,473 | 3,781 5,947 8,836

OobmenpuHsTOe Yncio CyToK No/r= 365,256, a 3TaIOHHOE B COJIHEYHOM TOJTY
Nor =360 kn =360 " /q=365,198.

6. MacmTadbl rapMOHUM NEPHOANYECKOH PYHKIMH

PaccMOTpHUM  CBOMCTBAa Nepuoauueckoii Qyukiuu eP' mus ompeneneHus
¢dopmara nposBiaeHHs MaciTaba YUCIOBBIX PAJOB CAMOOPTaHU3AIIUH B CIIEKTPE €€
FapMOHHUK.

ePt = e(UHi®)t= pUl(cos mf + [ sin of).

[lepuoauueckas (QYHKIHA €CTh YACTHBIA cClydail OSKCHOHEHTHI |eP!|
npu t = o, u =0 u BeIpaxaercs 1o Gopmyie Jitnepa rapMOHUKaMH (pyHKIUN

et = cos wt + I sin ot.

[Tycts TpebyeTcst onpeaenuTh CIEKTP YacToT nepuoandeckor ¢pyHkuuu f{r)
C HEKOTOPBIM meproaom 7 > 0, To ecTh

fe+rD=f10.
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B ee pa3noxeHHu 1Mo rapMOHHMKaM MOTYT y4acTBOBATh TOJIKO TapMOHUKH
e'®t TIpu e'®'= 1 umeem twT = 2kt oTKya

wk = 2kn/ T,tne k=1, 2, 3,... (21)

[Toaromy umeem: lwi, w2 = 2m1, ®3 = 3m1 u 1.0. B oTHOCHUTENbHOU (popme
TapMOHHKHU CJIENYIOT HaTypallbHOMY psany: 1, 2, 3, ... OJlHaKo NPaKTUYECKH MOTYT
cienoBaTh MaciuTabaMm psgoB camoopranusanuu. M3 pabotr buonormdeckoro
uHCTUTYTa B T. IlylIeHO M3BECTHO, YTO MEPHUOJ IyJIbCa YEJIOBEKA pa3JieieH Mo
3o05110TOMy cedeHuto. CriemoBaTelbHO, psix rapmoruk DKI' momkeH ObITH 00s13a-
TEJILHO TAPMOHUYECKHM, TO €CTh YMHOKEHHBIM Ha 30J10ToM MacmTad ¢(1, 2, 3,...)
i qo. Lens pabotsl — UMALILL xoTOpas BHIMOJIHATIACH C UHCTUTYTOM aKaJeMUKa
E.N. Ya3oBa u 3akiroyanach B CO3JaHUU MAPHONM METOJUKH HKCIPECC-OLEHKU
HOpMBI ¥ aTosoruu o JKI' cocTosiHus 310pOBbs OONBIINX TPYIII HCIBITYEMbIX
[7]. B TaGxa. 5 nanbl mpuMepsl OLIEHOK UCTIBITYEMBIX IO MaclITabaM rapMOHHUH: TO-
noxkurensHou nipu g =1,03 u orpuniarensHoit 1 go= 0,97. Y cTaHOBICHHBIE OIIBIT-
HBIC JaHHBIC €CTh OJHO W3 MHOTHX CBHJIETEILCTB, YTO 00a MacmTada rapMOHHH
ABJISIFOTCSL €CTECTBEHHBIMH HHBAapUAHTAMM.

Tabauya 5

TI'apmonnku o1, 2 3 W4 s W6 W7 @8 ...
[Mynse 1,3 Ty 1,3 2,678 | 4,017 | 5,356 | 6,695 | 8,034 | 9,373 10,712
Ecrects. psin 1,03 2,06 3,09 4,12 5,15 6,18 7,21 8,24
MacuTab g 1,03 1,03 1,03 1,03 1,03 1,03 1,03 1,03
IMynse 1,0 'y 0,97 2,02 2,92 3,85 4,77 5,8 6,75 7,48
Ecrects. psin 0,97 2,08 3,01 3,96 4,92 5,97 6,95 7,71
Macmrad go 0,97 1,04 1.0 0,99 0,98 0,99 0,99 0,96

7. OneHka HaANpaBJeHHOCTH ¢uiaTTepa JONaTOK TYpOOKOMIIpeccopa

Hcnonbs30BaHbl OMBITHBIE JaHHBIC KOJeOAHUM TOTOKA BO3JyXa B CTATOpE
TypOOKOMITpeccopa npu 3atyxaHuu (iaarrepa jgomatok poropa [10]. [Tepsrrii cTon-
Oerr TabIuIBl COIEPKUT TAPMOHUKH, KpaTHbBIE MepBOil yacTore. BTopoii cTonben
COJICP’)KUT HMX OTHOIIEHUS K HCXOoAHOW dactore. OH ompeaenseT TrapMOHUKU
C JIOKQJIBHBIMU MaclTabaMyd MEHbINEe €IWHUIBI TI0 CPABHEHHUIO C HATYPAITbHBIM
psnom. [lanHbIe TpeTbero cTonbia OJIM3KM K TEOPETUYECKOMY WHBAapHAHTY Mac-
mTady go= 0,972 nBwxenus 3aTyxanus. OUEHUM ITH MPEIBAPUTEIHHBIC PE3YIib-
TaThl, UMEes B BUJy OlpejiesieHue MpUHIMNa nHBapuanTHoctH HobeneBckum nay-
peatoMm 1o ¢usuke J. Burnepa: «B uepapxuu Hamux 3HaHUN 00 OKpY’KarolemM
MUpE KIaCCUYECKUE MPUHIIUITBI MHBAPHUAHTHOCTH, UJIM CUMMETPUH, JIEKAT Ha JIBE
CTYIICHHU BBIINIE HemocpencTBeHHbIX HabmoaeHuit» [11. C. 38]. OHo moka3bIBaeT,
91O (haKTOp TPEHHS HE SBISETCS WHBAPUAHTOM MEXaHUKH, a JIUIIb €ro TOMpaBoy-
HBIM KO3 durrenToM. [ToaTomy [T OLIEHKH HAaNpaBICHHOCTH (praTTepa oTaaeTcs
IpEINoYTeHNe, TMOKa YCJIOBHO, albT€PHATHBHBIM MaclTabaM, WHBapHaHTaM
IIpuponsl.
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Tabnuya 6

TI"'apmomn. EcrecTB. psig Macmrad qo Hatyp. psaa

62,305 0,972 0,972 1

123,023 1,974 0,987 2

185,909 2,984 0,994 3

248,389 3,986 0,995 4

310,501 4,983 0,996 5

371,975 5,970 0,995 6

434,302 6,970 0,995 7

8. IIpocTpancTBeHHas camoopranusauuu Ilpupoast

DeMeHThl CaMOOPTaHU3alUU JTOJKHBI ObITh JOMOJHEHBI MPOCTPAHCTBEHHOU
dbopmoii mogobus cucteM, umeromieil Tpu QpyHaamMeHTanpHble nepeMeHHbie. Jlis
noctpoeHust (Gopmbl cBsizu L / F Halo COONIIOCTU MPHUHIIUI TAPHOCTH H3BECTHOU
nporpeccuu JIroka u HenszBecTHOU nporpeccun Gudonauun. Bocnonszyemes amst
9TOT'0 U3BECTHHIM psiioM ®uboHaudn. BaxkHO, 4TO 3TOT psijI, OTKPBITHIH Ooee 500
JIeT Ha3aj, ONpeAessieT OLEHKY MPUILIoJa OT Hapbl KPOJIUKOB, TO €CTh OTHOCUTCS
K Onosioruu. Psij oGnamaer pekyppeHueit ciioxeHus u Gopmy

112358 1321. (22)

Paboune nuama3oHsl yncen L 30JI0TOI mporpeccuu U yucen F mepBoro psjaa
®uboHauun u3MeHsI0TCS 0T 6,853 10 47 1 3 1o 21. VIx otHOMmIEeHuUs 110 (22) cocTa-
Buin 2,332 u 2,238. BaxxHOo, YTO OHU MPAKTUIYECKU COBMAAAIOT C CYMMOM 30JI0THIX
koHcTaHT G = 2,236 = 1,618 + 0,618. Jlns Goyiee MOTHOTO pEIICHHs TTPOOIEMBI
JOTIONTHAM TIpoTrpeccuro U psj JIroka Hem3BeCTHOW mporpeccreit @uboHauy4du 1o
€ro U3BeCTHOMY pAny. BepxHsas yacts Tabmn. 7 onpenensieT OTHOIMICHUS OJTHOMMEH-
HbIX 110 @ yncen psanoB Jlioka n @uboHAYYHM, YCTAHOBIEHHOTO YMHOKEHHEM Ha
kc= 2,236 nporpeccun Jlroka. HuwxHsst yacTh onpeaenser pa3HOCTh OTHOLICHUN
YHCEJI UX MPOTPECCHI C BBIXOJIOM Ha HX psan R.

Tabauya 7
) 1,618 2,618 14,236 6,854 | 11,09 | 17,94 | 29,03 47 76
Psn L 1 3 4 7 11 18 29 47 76
Psn F 1 1 2 3 5 8 13 21 34
G=L/F 1 3 2 2,3 2,2 2,25 2,23 2,238 | 2,235
Ipor. L 0,146 |-0236| 0,382 |-0,618 1,0 1,618 | 2,618 | 4,236 | 6,854
[por. F 0,146 0,236 | 0,171 | 0,276 | 0,447 | 0,724 | 1,171 | 1,893 | 3,064
R=L-F| -0,146 | 0,236 |-0,211| 0,342 | 0,553 | 0,894 | 1,447 | 2,343 3,79
Pan R 1,236 | 1,236 | 2,579 | 3,644

ComocraBiaeHre OaHHBIX ITOKA3bIBAET IIOCTOSHCTBO OTHOLIEHUHA kc= 2,236,
KpoMme nepBbIX ABYX umceln. Cinyyail paznoctu R = F'— L umeer k¢ = 1,236, Ho 1114
NepBBIX ABYX uncen. OIHAKO €CIIH JOIYCKATCS YaCTHBIC (DOPMBI TTAPHOU peKyp-
peniuu, To Ilpupoma MoOXeT JONMycKaTh M YaCTHYHO MPUOJMKCHHBIC (HOPMBI
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JMANICKTUKHU 711 o0ecriedeHns: mpuHIuna camornonodus. Ilpumem nBe AonoiaHU-
TEeJbHBIC TIapbl KO3(PPHUINEHTOB 17 HACHTU(UKALIMN HOBBIX mporpeccuid ®ubo-
Ha44u, pa3HoOCTH ero yucen u Jlroka. [lepsrlii paBen K¢ = G = 2,236. Bropas koH-
CTaHTa CBs3aHa (OPMYJION caMOIIoa00us

Kc=0,447=1/2,236. (23)

Jlonyckas, 4To JiBe HOBbIe nporpeccu GuboHauyn 00s1aaat0T peKyppeHLUei,
3anuiieM ux (GopMyJIbl CBSI3U C UCXOAHOM mporpeccueit JIroka

F=kp-L (24)

F=1/knL (25)

ITo ananmoruu umMeeM TPeThIO Napy KOAPQPHUIHUEHTOB A Pa3HOCTH MEpEeMeH-
HBIX

Ke=0,809=1/1,236. (26)
Tpetpsa nepemenHas R, cornacyromascs ¢ onpeaeneHueM L u F, umeet BUa
R=F-L=1236"1L. (27)

OHM NO3BOJISIOT CTPOUTH 00€ MCKOMBIE IPOTrPECCUU MPOCTHIM YMHOXKEHUEM
nporpeccuto Jltoka no popmynam (24) — (25) (tabun. 8). CTpoku nporpeccuu 1 psja
JIroka mpeacTaBiaeHbl KUPHBIM MIpU(TOM. Bbllle 1 HUXKEe MPUBEIEHBI CTPOKH HO-
BBIX paHee HEU3BECTHBIX Iporpeccuil u psnoB @ubonauyn. M3BecTeH ObUT TOIBKO
HKHUHN pan Oubonayun — FH. 1. DTO CBUACTENBCTBYET, BO-TIEPBHIX, UYTO MOJTyUYECHA
HOBas mapHas ¢opma nporpeccuit PuboHAUYH, TOIEPKUBAEMAasi UX OJHOMMEH-
HBIMH PSAAMH.

Tabauya 8
O0603Hau4. ke I110cKOCTB CTPYKTYPBI CAMOPA3BHUTHS €CTECTBEHHBIX CHCTEM
[p. Fz.1 2,236 | 1,382 | 2,236 | 3,018 | 5,854 | 9472 | 15326 | 248 ... 170
Psn Fa.1 2,236 5 5 10 15 25 ... | 170
Ip. L.1 1 0,618 1 1,618 | 2,618 | 4,236 | 6,854 | 11,09 | ... | 76
Psan L.1 1 1 3 4 7 11 ... | 76
[Ip. Fu.1 0,447 | 0,277 | 0,447 | 0,724 | 1,171 | 1,894 | 3,064 495 | ... | 34
Psin Fu.1 0,447 1 1 2 3 5 e | 34

Bo-BTOpbIX, NOATBEPXKICH (aKT MEpPeBOIUIOIIEHUS UcX0HOU (hopMbl Jlroka
Ha @ubonauyyn. Kaxknas u3 onpenessieMbIX MPOrpecCHii UMEET YHCIIOBBIC PSIbl U
BMECTE OHU OIPENEISIOT BTOPYIO CTPYKTYPY CaMOOPraHU3alluy B IPOTUBOIIOIOXK-
HBIX ITONIEPEYHBIX HANPABICHUSIX, OTHOCUTEIBHO NpoaoiabHON. UTo ke nanee? [lo-
Ka)X€M, YTO KpOME JIaHHbIX TalJl. 8 CyLIECTBYeT TakKe CHEKTpP IPYTHX HMapHBIX
nporpeccuit ¥ UX psioB, 00JAAAIONMMX CBOMCTBAMU CaMOOpraHu3aluu B Gopme
NEePEeBOIJIOUICHUS UX APYT B JIpyra.

HNmeror MecTo ABC HOBLIC MPOTrpeCCUr CaMOOPraHu3anii B 3aBUCUMOCTU OT
UCIIOJIB3YEMOT0 crioco0a peKyppeHLnu:
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...0,2; 0,447; 1,0; 2,236; 5,0; 11,18; 25; ... (28)
-1,708; -1,472; -0,236; —1,236; 1,0; 2,236; 3,236; 5,472; 8,708; ... (29)

[TepBas nmporpeccus (28) CTpoOUTCS Ha OCHOBE PEKYPPEHIINN YMHOKECHHS 3HA-
MeHates nporpeccun 2,236. Ee wieHsl onpenensiT JByCTOPOHHUE KOJIbl Tonepey-
HOW camoopranuzauuu. Btopas mporpeccus (29) ¢ TeM e 3HaMEHaTeleM
CTPOUTCS PEKYPPEHILIMEN CIOKEHMSI CMEKHBIX YUCEI U UMEET H3BECTHBIA Psil
Oubonauuu: 1; 1; 2; 3; ... . B mepBoMm citydae 4ncia kG ONPEAETSIOT MHOKECTBO
YepeayIOIIUXCs PSJI0OB CaMOOPraHU3allui, UMEIOIINX EPUOAUYHOCTD CaMOpa3BU-
Thsa nporpeccun Jlroka. DTy paznuuus CBUIETEIBCTBYIOT O MAPHOCTH MPUHIIMIIA
NEPUOIUYHOCTH B IPUIIOKEHUH K CAMOPA3BUTHIO U caMoopraHu3anuu. Yucmna mpo-
rpeccuu (28) ABIAIOTCS MapaMeTpaMH JIOKATbHBIX LIEHTPOB CaMOOpPTaHH3aINH,
onpeaenseMbiMu Gopmynamu (10) — (13).

[TomuepkueM, uyTo Koabl (28) mpeoOpa3oBaHus MPOrPECCHil ONPEENAIOT TOY-
HOCTb II€JIOUMCICHHON (POPMBI UX MPOU3BOJHBIX pAOB. PaccMoTpuM 4HCIOBOM
npumep: 0,4; 0,447; 0,6. CpenHee yucio onpenesser Ko npeodpasopaHus Tadi. 8
nporpeccuu Ip. F 1.1, a ABa qpyrux — ero HapyIueHue, KOTOPOE UCKAXKAET MEPBOE
yuciao Psanx Fu.1: 0,9; 1,0; 1,34.

9. IlepeBonuIOIIEHHS] TPAEKTOPHI CAMOOPTaHU3AHH

CBoiicTBa MEPEBOILIONICHHS MPOTPECCUI U PSAIOB TabJI. § MOKakeM Ha YUCIIO-
BBIX MpUMEpax MEXaHU3M O0pa30BaHUs HOBBIX PANIOB KJIETOK. Bbrurem u3 psaa
Jlroka psig @uboHayuu, mosiarasi IEpBbIN psAl AKTUBHBIM, & BTOPOM MACCUBHBIM. 3a
pe3ynbTaT IPUHUMACTCSI KaHOHWYECKask (hopMa psiia (GKUPHBIN MPUQPT), UMEIOIIast
€IMHUYHBIN ITEPBBIN YJICH.

134711
-11235
02246mm01123...

Pesynbrar: psag ®ubonayuu (mocrie aeneHus Ha 2), CABUT BIPABO Ha MIar
(mepuon) ¢ nosieruem 0. [anee u3 psga Gubonayun Berautaetcs psj Jlroka.

55101525
-134 711
42 6 8 14mwm21347...

Pesynwtar: psan Jlroka, ciBuHyThINM BripaBo. Mx cioxenne maet: 1 347 11 ...,
TO €CTh OnsATh psif JItoka, HO CABUHYTHIN BiieBO. [IpuMepsl MOKa3bIBAIOT HOBOE SIB-
JIeHHe: TpeoOpa3oBaHUE CTPYKTYPHI psijia MPOUCXOTUT C €ro cABUTOM. X MOKHO
paccMaTpuBaTh Kak MOJENIM CaMOOPTraHM3allMu CIOEeB KIETOK. Bce mpouemaypbl
CJIO’KEHUSI UMEIOT CABHT, a MPOLEIYPhl C YMHOKEHHUEM €0 HE UMEIOT. [[es10 B TOM,
YTO TMOCJICIHUMN CITydail BCETJia COMPOBOXKIACTCS CIABUTOM, HO KaK Obl B HESIBHOM
dbopme mporpeccun U psga Jloka, 3amaronmmx OONMH HUMITYJIBC CIBHra IO
ropuzoHTanu. PaccmarpuBaemass ¢opma COBMENICHHS CaMOOPTaHU3alUUd |
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CaMOpPAa3BUTHS COMPOBOXKIACTCS HOBBIM SBICHHEM TPUCIUHCTBA: 3alOJHECHHEM
MEXCTPYKTYPHOTO TEPUOJUYECKOTO MPOCTPAHCTBA «COEIUHUTENIBHOI» CBS3bIO.
AHanu3upyeMasi MOZIEJIb CTPOUT HE TOJILKO CTPYKTYPY (CKEJIET) CUCTEMBI, HO U 3a-
MOJIHSIET CBA3SIMU MIPOMEXKYTKH MEpUoI0oB, kak B [Ipupoze, coeauHuTenbHON TKa-
HBI0. B 3TOM cilydae mpUHIUT TPUEAUHCTBA MPOSBISETCS B TOM, YTO IPOMEKYTKH
KaXKIO0T0 psifia 3aMONHSAIOTCS 32 KaXIbIM €r0 WIEHOM, a MpoOesbl YJICHOB HOBOTO
CJIOSl KX pa3HOCTHI0. Omnpenenum GopMyITy mara psja, yauThIBas 4TO epeMEHHBIC
PAIBI CBSI3aHBI 3aBUCUMOCTBIO F' = kg L. 3anuimeM niepBbIi mar psjga F o (25),
npuOaBysis K L eIMHUILY W BRIYHTAS HAYAJI0, UMEEM HCIIOIb3yeMbIH KO3 PHUITHCHT

ké=ko(L +1)—kc 'L = ka.

YTouHUM (OpMYy H3MEHEHMsI CTPYKTYpbl CaMOpa3BUTHA, KOTopas oToOpa-
kKaeT, mogooHo Tabnuie MeHeneeBa, CaMOOPTraHU3AIUIO 3aMIOJIHEHUS MEKCTPYK-
TYpPHOT'O IPOCTPAHCTBA MEepHO0B. IIpu 3TOM ee CTONOIBI U CTPOKU CaMOPa3BUTHUS
CBsI3aHBI MEXKIy co00i eprogamu psna Jlroka (tadmn. 9). CoueraHue nepuoanIHO-
CTH ¥ HEIIPEPBIBHOCTH JOCTUTAETCS TEM, YTO CTPYKTYPHBIE IPOMEKYTKH IIEPUOIOB
nepBoro ctoioia psaom JI u pasHoctd R = F — L 3amOJHSAIOTCS YHACIaMU CTPOK.
CrpykTypa CTpOKH CTONOIA MpeICcTaBisieT co00il eUHYI0 TPAaeKTOpHIO (LEMb),
Hepuo/Iibl KOTOPOIl HajieeHbl 0OpaTHBIMU CBsI3AMU cTpok. Conepxanue Tadm. 10
NOKa3bIBaeT 00IMe OCOOEHHOCTH CTPYKTYP CaMOOpPTaHM3allid, OTIMYArOIIUEcs
NEPUOANYECKUMHU MAapHBIMU NPEoOPa30BaHUSIMKU MPOTPECCUI PSJIOB B UCXOHBIE
nporpeccust u pan Jlroka camopa3Butus. Belillle 1 HUXKE NMPEICTaBIEHbI CUMMET-
pUYHBIE YepeTyIonrecs napsl psaoB — aHajgoros @udonauuu u Jloka ¢ kg, crnemy-
oM nporpeccuu (28). s kpaTkocTu psiabl 3anucanbl kak Psg @ B.1, To ecThb
BepxHUH 1 u T.A4. DTa Tabnuua onpeaenseT COBMEIIEHHbIE TPEXMEPHbIE TaHHbIE
CaMOOpPraHU3alluy U CAaMOPA3BUTHSI ECTECTBEHHBIX CUCTEM, OTPAXKAIOINE TPUHIIMII
camMono00us ¢ aTbTEPHATUBHBIMU HAINPABICHHOCTSIMH M TIpaBWia QyHKIHH kG
npyr B apyra. B Tabn. 10 mpencTtaBieHbl BbIJIEICHHbBIE KUPHBIM PEKYPPEHIMH
camoopranuzauuu. Bee psiibl yrcen cMeleHbl Ha IMIar BIPaBO OTHOCUTENBHO OT-
cuera nporpeccuil. OcoOeHHOCTh PSJIOB TpeThel nmepeMeHHoi R mpossisercs B
IByX OoTHomIeHusX. M3 ganupix Tabn. 10 BUgHO, 9YTO OHM 00a CABMHYTHI Ha IIAr
BIIPAaBO OT Hauaia psaoB. B kaHoHndeckoit popme psa Bepxuuid Psyn RB.1 umeer

Bup psiaa Jloka: 1; 3; 4; 7; ..., uwxaui pan Psg Ra.1 umeer Bua psaa @ubonayuu:
1;1;2; 3.
Tabauya 9
Ilepuoasn! JIloka 1 CTPOKM 3a110JTHEHHUS
1
3
4 5 6
7 8 9 10
11 12 13 14 15 16 17
18 19 20 21 22 23 24 28
29 30 31 32 33 34 35 46
47 48 49 50 51 52 53 75
76 77 78 79 80 81 82 122
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Tabnuya 10
O6o3nauenne | kg IL10CKOCTh CTPYKTYPhI CAMOPA3BUTHS €CTECTBEHHBIX CHCTEM
Ipor. LB.2 5 -3,09 5 8,09 | 13,09 | 21,18 | 34,27 | 55,45 380
Psin LB.2 5 5 15 20 35 55 380
Ipor. Fs.1 2,236| 1,382 | 2,236 | 3,618 | 5,854 | 9,472 |15,326| 24,8 170
Psan F.B.1 2,236 5 5 10 15 25 170
Ipor. Rs.1 1,236 0,764 | 1,236 2 3,236 | 5,236 | 8,472 | 13,707 94
Psa Rs.1 1,236 2 6 8 14 94
Mpor. L.1 1 (-0,618] 1 1,618 | 2,618 | 4,236 | 6,854 | 11,09 76
Psag L.1 1 1 3 4 7 11 76
Ipor. Ru.1 0,81 | 0,5 0,81 1,31 | 2,12 343 | 8,98 61,6
Pan Ru.1 2 2 4 6
Ipor. Fu.1 0,447| 0,277 | 0,447 | 0,724 | 1,171 | 1,894 | 3,064 | 4,95 34
Papg Fu.1 0,447 1 1 2 3 5 34
Ipor. L.uH.2 0,20 | -0,124 | 0,20 | 0,324 | 0,524 | 0,847 | 1,371 | 2,218 152
Psin Lu.2 0,20 0,2 0,6 0,8 1,4 2,2 15,2

OO0mue pe3yabTaThl MOATBEPIKIAIOTCS, MPEXKIE BCETO, CTPYKTypoii [leproan-
YeCKOW TaOIuIel XUMHUecKkux 35eMenToB J[.M. MenneneeBa, B KOTOpO# poJib Tie-
PEMEHHBIX CaMOOPTAHHU3AIINN BBHITIOJIHACTCS] TPEMS NTEPEMEHHBIMU (DU3UKHU: IJICK-
TPOHAMH, IPOTOHAMU U HeWTpoHamu [2]. CoBnajeHue 3TUX HAYAJIbHBIX 3TAIOB,
METO/Ia CaMOOPraHU3aluu U UX MaTepuaibHOE IMOSBICHUE HE CIy4alHO, a OTpa-
JKAeT MOCIIeI0BATENFHOCTh (DOPMHUPOBAHMS MEPBUYHBIX CTPYKTYp camoil [lpu-
poxnbl. CBoiictBa Tabn. 10 mokas3bIBalOT, YTO OHA OTHOCHUTCS K IIEPBOMY YPOBHIO
CBsI3el KaK OBl «BCEr0 CO BCEM», UTO TO3BOJISIET PEUITUTh 33a/1a4y CHHTE3a CUCTEM.

10. Hayana cuHTE32 NapaMeTpoOB CUCTEM

HNmeem hopMyIbl HepeMEHHBIX:

F=kp-L, (30)
F=1/kp-L; (31)
R=F—1L (32)

Boznukaer Borpoc 006 MHBapuaHTaX, CBA3BIBAIOIINX TMepeMeHHbe L, F' u R.
OrpannuuMcst 34€Ch TUIUYHBIM CIy4YaeM NapHbIX B3aUMOJAEHUCTBUN MPOrpeccHuid
Jlroka u @ubonHauyu. DTO ompenenseT il BEPXHEH IMOJOBUHBI IUIOCKOCTH
CaMOOPraHU3alMK TPU UCKOMBIE ITOCTOSHHBIE CAMOOPTaHU3aUH, OIPEICIIAIOIINE
CUCTEMY OTCYETa:

F/L =G =2236; (33)
R/L=G-1=1.236; (34)
R/F=1-1/G=0,553. (35)
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CuHTe3 mapamMeTpoB TPAEKTOPUU CaMOPa3BUTHUS ONPEAEIISAETCS paBEHCTBAMHU.

R=(G-1)-L; (36)
F=G1L; (37)
L =var (38)

IIpu cuHTe3e mnapaMeTpoB B HIDKHEH MOJOBMHE TaOMUIBl, TO €CThb
npu F' < L u cmeHe koapduuurenta K¢ Ha Ko = 0,447, usmMeHs10TCA MecTa nepe-
MeHHBIX F, L u R popmynax (30) — (32). [TocrostHabIE ¥ POPMYIIBI CHHTE32 HMEIOT
BUJI:

R/L=1-1/G=0,553, (39)
F/L=1/G=0,447, (40)
R/F=(G-1)=1,236. (41)
L = var; (42)
F=L/G=0,447 - L; (43)
R=(1-1/G)-L=0,553 - L. (44)

PaccmoTpuM cBoiicTBa BXOIHOW mepemMeHHor L mporpeccuu JIroka, onpene-
JS0IIe ocTanbHble nepeMeHHble dopmynamu (33) — (35). Ona 3aBHCHT OT
KoHCTaHT @ = 1,618 u @o= 0,618, onpenensonmux NpOTUBOMNOIOKHBIE PA3BUTHS.
B mepBom ciyuae dopmynbl pekyppeHuuu umeroT Bua: L = 1,618 ®" wumm
Ly = @'+ ®"2 Bo Bropom umeem: Lo = 0,618 ®@” umu Lo= ®o"— ®. D10 3HAUMT,
YTO MOXXET HMMETh MECTO OJHOHANPABJIECHHBIM IMpOLECC — KAK Y XUMHYECKUX
3JIEMEHTOB, U C ABYMs M 0OJee HampaBICHUSIMH — KaK y PAaCTEHUH W KUBOTHBIX.
CuHTE3 MOXKET 3aBepIlaThCs OLECHKONW NEPEMEHHBIX, 3aIOTHSIOIUX 3a30Pbl CTPOK
nepuoaoB Tabnuiel Menzaeneesa [2].

11. I'pynnoBble cBOMCTBA CaMOMNOI00UsI CHCTEM

['pynmnoBbie CBOMCTBA MEKIUCIUILUIMHAPHBIX CUCTEM HEOOXOIUMBI ISl BO3-
MOKHOCTH UX CUCTEMATU3ALMH B OTHOLIEHUH «POJICTBEHHBIX» CBSI3€H ¢ MOJEIISAMHU
caMmoopranuzanuy. PaccMoTpuM rpynmny camMOpa3BUTHsS Ha OCHOBE IPHHIIMIA Ca-
momono6us [12]. s 3Toro o6paTuMes K CIydaro, KOTaa Kaxk/as TOUYKa p MHOXKe-
ctBa G CIY’KMT OJIHOM M TOJNBKO OHOH Touke p. O6paTHOE mpeobpazoBanue M !
TIEPEBOIUT p' B p, mo ecmb p = M ' p". B stoM ciywae: p= Mp = M-M ' p, otkyna
M-M"= I. D10 Ba)HOE 4aCTHOE OTOOPAKEHHE TOXKIECTBA I, KOTOPOE KAXKIYIO ETO
TOUYKY mepeBoaAuT B cebst: [ p = p. OHO BBOOUT COOTBETCTBUE, HaIpuMep,
p>p>p" ..., nodTOMY

p=M: "M p. (45)

Nmeer MecTo Tak Ha3biBacMasi abCTpakTHas rpymma MHOkecTBa G. DTO 3Ha-

YUT, YTO MHOKECTBO 3JIEMEHTOB L, F, R U T. 1., JUIsl KOTOPBIX 3aKOH KOMITO3UIIMH

(«yMHO>XEHMsI») 3a1aH TaK, YTo L -F 1I00bIX IBYX JIEMEHTOB y10BJIETBOPSET YCIIO-
BUsAM: 1) eciiu L ¥ F' — 311€MEHTBI MHOXKECTBA, TO U F-L TakkKe NpUHAJIEkKAT EMY;
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2) ymHoxeHue (42) accoumatuBHO, TO ecTh L(FR) = (LF)R; 3) ymMHOXeHuUE
KOMMYTATHUBHO, TO €cTb LF' = FL; 4) cylecTByeT 3JIeMeHT [, Ha3bIBaeMblii 00pat-
HeIM 1718 L 1 0603Havaemslii £ = L', Ecau Bce 9MeMeHThl KOMMYTHPYIOT PYT C
JIpyromM, TO d3Ta Tpymma Ha3biBaeTcsa AoOeneBoil. Ee cTpykTypa ompenensercs
PE3yIBTATOM KYMHOXKEHUS» KaK10M apbl 371eMEHTOB [ 12]. AHanu3 noaATBepKAaeT
dopmyiny (44) cunte3om Ha ocHOBe 3aBucumocTeil (36) — (38) mnsa Ke= 2,236
u (41) —(43) nsa Ko = 0,447.

Bce BbIIEN310KEHHOE MO3BOJIIET ONPECINUTh IOHATHE CaMOIono0us
€CTECTBEHHBIX CUCTEM KaK MHOKECTBO, 3JIEMEHTBI KOTOPOTrO KOMMYTHPYIOT APYT €
JIPYyroM IpU caMOpa3BUTUH, IPUHAJIEKAT aOCTpaKTHOH rpyIe abeneBa U JOIyc-
KAalOT CHUHTE3 Ha OCHOBE KOHCTAaHT 3TOW TPYMIbI, ONPEIEIsieMON 30J0THIMU
KOHCTaHTaMH. ['pynma mojeneit npeodpa3oBaHUl CaMOpPa3BUTHUS TTO3BOJISET CHH-
TE3UpPOBATh U CPAaBHUBATh MHOXKECTBO €CTECTBEHHBIX CUCTEM C Pa3HbIMU [IEPEMEH-
HBIMU 1 HHBapUAaHTaMH, KOTOPBIE OTHOCATCSA K eHoMeHaMm KanTa. Tak, Hanpumep,
[lepuoanueckas cucrema xumudeckux snemMentoB [[.M. MeHneneeBa Ha OCHOBE
Kc=2,236 umeeT: nepuobl, MaCCOBBIE UNCIIa M SHEPTHIO, a TAKXKE MapaMeTphl (hu-
3UKA Si[pa aroMa: »JJIEKTPOH, MPOTOH U HEUTpOoH. JleleHue KIEeTOK 1o
P. BupxoBy Ha ocHoBe Ko = 0,447 umeeT mapameTpbl OMOJIOTHUH: YUCIIA KIETOK
U cymM 1o nepuoaaM. Camopa3BUTHE pacTeHUH Hcnionb3yeT K¢, paBHbli 1, 2,236
U 5, IMEeeT MepHObI MSTUTIAIBIX CTBOJIOB JIEPEBhEB, BETOK, KOpHEWH. Monenn 6mo-
MexaHuku nipu K¢ = 1. AHanu3 4acTHBIX MOJIeIeH U3 psiia 00IacTeil MOKa3bIBaeT,
YTO rpymmna adeieBa CBSI3bIBACT MEXIy cO00M Mojenu psaaa JUCHMILUIUH U UX
00BEKTOB.

12. CTpyKTypa Ae1eHus KIeTOK

N3BectHo mpasuino P. BupxoBa (1855 r1.) «kieTka OT KIETKH» — €IUHOTO
3JIEMEHTa KUBBIX cUCcTeM [19]. OgHako CBA3b A€TaNCH 3TOro MpaBuia U caMmoopra-
HU3ALMU KJIETOK ObUTH He SICHBI. JIaHHBINA BOMPOC OJAHUM U3 MEPBBIX HCCIIEI0BA
M.A. MapyraeB, KOTOPbIi yCTaHOBUII, BA)KHOE yCJIOBUE — HEOJJHOBPEMEHHOCTD aAK-
TOB TapMOHHYECKOTO JIeieHus kieTok nonoiam [6. C. 17]. ABrop B MoHorpaduu
MOKa3aj JOMOJIHUTEIbHO, YTO CyMMa YHCEN KJIETOK Ha KakJIOM 3Tane (IepHoie)
noipkHa cnenoBath psagy Oubonayum [7. C. 26]. OcTancs HeonmpeneaeHHbIM BO-
IIPOC — IOYEMY JOJIKHBI JE€IUTHCS BCE KIIETKU U KaK?

Ha 51u Bompockl 0TBeuaeT paHee HEU3BECTHOE CBOMCTBO CaMOOpPraHU3aluu
KJIETKHU (2JIEMEHTA) U3 TPUyMBHUpATa COCTaBIsOMMX L, F' 1 R, 3aBUCUMBIX OT KO-
s dunmenta «paznoodpazus» ke. Paccmorpum mpoobpas neiaeHusi HeM3MEHHOM
MOJIETH KJIETKH, OTPAaHUYUBIINCH 11 KPATKOCTH JACJIEHUEM OJHON COCTaBIISIOIECH
ATOTO MpoIecca, KOTOpeIi cieayeT pany Gubonavyun (Ha tadn. 10 psx OuH.1 mpu
Ke = 0,447). D10 3HAUUT, YTO aHAIU3UPYEMBIH MpOIECC ONMpPEEsIeT MOITAITHOE
KOJM4ecTBO Touek. Kaxxaoe He3aBrucuMoe cMeieHue L 1o JIMHE Ha MepUuo/l 1aeT
B OPTOTOHAJIBHOM TUIOCKOCTH KiIeTku 2 L u 2 F. CienoBarenbHO, UX 00IIMe yucia
cooTtHocsATca Kak 3L / 2 F = 1,5, To ecth unciio 0au3koe Kk koHcranre 1,618. Ono
ompeensieT Mpees OTHOIICHUS KaK 10l napsl uncen psga @udonauyu (puc. 20).
BeprukanbHble CTpEIKH YKa3blBAIOT HAa HEU3MEHHBIE KIETKM B OTIUYHE OT
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HaKJIOHHBIX, Aendnmxcs. CyMMBI clipaBa yKa3blBalOT Ha JIEJICHUs KJIETOK IO Py
®ubonauuu. IlapHblil nponecc aeneHUs KIETOK OTPaHUYUBAETCS CTAaOMIIBHOU
BenMunHOM napamerpa kp= 0,447 na Bceli TpaekTopuu (Tadm. 10). Kaxaprii u3 tpex
COCTABJISIONINX PSAJOB KIETKH MMEET nepemeHHbie L, F u R, oOpasyromme ee
TPYIIBI HA KOKJIOM MIEPUOE CaMOOpraHu3anuu. Mx TpaekTopuu SBISIOTCS OJHUM
U3 Tpex Kitodeit (anroputma) u ko duruenta kp = 0,447 moenu CUHTE3a KIETKH
(tabin. 11). CuHXpOHHBIN TpoIiece AeNEHHs KJIETOK TakKe CYIIECTBYET, HO Xapak-
TEpU3yEeT NATOJOTHI0 CKOPOTEUHOT0 paka Oyarofaps CBOEH pacTyllell CKOpocTH,
HE OTPAaHWYEHHOW YMCIIOM MEepuoAoB (puc. 2a). Drta Tabiuia J0OONBITHA TEM,
YTO YCTAHABJIMBAET «POACTBEHHBIE)» CBSI3U MEXAY JEJICHHEM KIIETOK, TPaeKTo-
puu 1, 2 3 u 6, U TpaeKTOPUH CaMOPA3BUTHUSI XUMUYECKHUX JIEMEHTOB, 1, 2,3 u 5

(paccMaTtpuBaeMbIX HIbKE). OHA IPOSIBIIIETCSI B 00paTUMOCTH MX KO HHUIIMEHTOB:
Kc=0,447=1/2,236.

Puc. 2. /le;ienne KJIeTKU: ¢ — CHHXPOHHOE; 6 — aHHXPOHHOE

Tabauya 11
Ne | HazBanue TpaekTop. K¢ | Knemku (1, 2, 3, 6) u xumuueckue snemenmsi (1, 3, 4, 5)
1 Jlroka 1,0 1,0 1,618 2,18 4,236 6,854 11,09
2 Psin JTroka 1,0 1 3 4 7 11
3 ®uobOoH. B. 2,236 | 2,236 3,618 5,854 9,472 15,33 24,8
4 ®uboH. H. 0,447 | 0,447 0,724 1,171 1,89 3,06 4,96
5 Pag ®ub.H. 0,447 1 1 2 3 5
6 Pa3HOCTS. B. 1,236 | 1,236 2 3,236 5,236 8,47 13,71
7 Pa3HOCTb. H. 0,81 0,81 1,31 2,12 3,43 5,55 8,98

13. CBoiicTBa camopa3Burtus cucrems! .. MenaeseeBa

B nanHoM pasnmene paccMarpuBaeTcs HadaibHas (opMa camMOOpTraHH3allvu,
nmojo0Hass AMIUPUYECKON Tabmuie xumudeckux sneMmentoB JI.J. MenneneeBa
[14]. Ee monens BKIIIOYAEeT B COBPEMEHHBIX TepMHUHAX s JIroka, onpeaensomuit
MEPUOANYECKYIO CTPYKTYPY MEPBOTO CTONOIA AIEKTPOHOB (HOMEPOB JIIEMEHTOR),
psaa @uboHau4H, 0TOOpAXKAIOUIHIA €r0 MAacCOBbIE YMca Npu k¢ = 2,236, 1 OLICHKY
HEUTPOHOB. 3ameTnM, 9TO KoHCTaHTa 2,236 =1/ 0,447, TO €CTh MPOTHBOIIOJIOKHA
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camoopranuzanuu kinetok (tabdn. 10). Tpu mepemeHHble Tabmuikl MeHeneeBa
MOBTOPSIIOT TPUEAUHCTBO CAMOOPTaHU3AIMHI €CTECTBEHHBIX CUCTEM U €€ YaCTHBIN
CiIy4yail — MOJENIb CAMOOPTaHU3aLUN CTPYKTYPbI Pa3HbIX XUMUYECKUX JJIEMEHTOB.
OTMeTUM TakXe B3aMMO3aMEHSEMOCTh MapameTpa pa3HOCTH R ¢ HEUTpOHOM N,
«M30JUPYIOLIUMY TPOTOHBI A OT 3JIEKTPOHOB Z. DTO MOATBEPKAACTCA POPMYIIOi
J.J1. UBanenko — B. I'elizen6epra npoTOHHO-HEUTPOHHOI TEOPHH CTPOCHUS aTOM-
HOTO si/Ipa. Y CTaHOBUM (DOPMYJIBI CBSI3U TpeX (U3MUYECKUX TIEPEeMEHHBIX N, Z, 4 ¢
napameTpamMu camoopranuzanuu L, F' u R, yuutbiBas paBeHctBa Z = L, A = F
u F= G - L. ®opmyna Banenko — ['eiizenbepra onpexaenser uucio N = 4 — Z.
[Toatomy dhopmynel mst N, A u Z Tabnuiel MeHeneeBa UMEIOT BT

N=(G-1)-L, (46)
A=F=G-L (47)
zZ-1I (48)

WHTEepBaTbl CTPOK OMPEIEISIFOTCS pPABEHCTBAMU
Ln+l)y=Ln+luFn+1)=Fn+G, (49)

rne G=2,236 un=1,2,3... Ota Mozenb, Kak u odmas mozaenb (32) — (34), Taxxe
UMEET TPU paHEe HEU3BECTHBIC KOHCTAHTBI:

A/Z=12236; (50)
N/Z=1236; (51)
R/F=1-1/G=0,553. (52)

[lepBas KOHCTaHTa yCTaHABIMBAET HEU3MEHHOCTh OTHOIIEHUM OJTHOMMEHHBIX
3JIEKTPOHOB aTOMa M MAacCOBBIX uKcel. BTopas KoHCTaHTa €CTh OTHOLLIEHUE Yncia
HEHTPOHOB K MaCCOBBIM YHCIIaM 3JIEKTPOHAM, a TPEThsl — HEUTpoHOB. [lepuonnye-
CKHE CBOWCTBA 3JIEMEHTOB, €CTECTBEHHO, OIpEACNSIIOTC unciaMu psioB Jlioka,
®uboHaYuM M OTPaHUYCHBI CEMBIO OKTaBaMU. Mojenb caMOpa3BUTHI MaTepuu
UMEET TIEPHOJUYECKYI0O CaMOOPTaHU3AIMIO CTPYKTYPBl, MEKIEPUOIUICCKUC
3a30pbl KOTOPOM 3amoJIHAOTCS HelTpoHamu. [lepuoaunyeckas cucrema Menpene-
eBa 00BeUHSIET TOJIBKO J1Ba albTEPHATUBHBIX pPsijia B YETBEPTOM YacTu o0jacTu
CaMOpa3BHUTHS, IO3TOMY OHAa SIBIISETCS YAaCTHBIM ClIy4aeM oOOIeld MOJenH,
KOTOpasi OXBaThIBAaCT BCIO OOJIACTh M €€ CBOWCTBO MAapHOCTH AIBTEPHATHBHOIO
CaMOpPa3BUTHSI.

14. Camopa3Butue pacTeHui

Ileproguueckas cuctema Menaeneesa sBiIseTCs IPUMEPOM IIEPBOM caMOOp-
raHU3alUMy XMUMHUYECKUX DJJIEMEHTOB, M3 KOTOPBIX CIIOKUIUCH MaTe€pUaIbHBIC
CTpYKTYpbl Becenennoil. Actpodusuka nmoareepauia, yto BeeneHHast 3BOIIOIHO-
HUpYyeT. 3Be3Abl CTPOWIKMCH MO runore3e bombiioro B3psiBa I.A. I'amoBa mpu
TUTaHTCKON Temmeparype cpeabl [15]. Camonmpou3BOJIbHBIN CHHTE3 3JEMEHTOB
Tabauubl MeHneneesa npojosmkancs JUIMTenbHo. [Iporpeccun u psabl camoopra-
HU3aLUU, ONpPENESAIONINEe MEPUOJUYECKHE CBONCTBA XUMHUYECKUX DJIEMEHTOB,
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OTHOCATCS TAK)KE K paCTeHUsIM. B mepBoM ciryyae TOUKHM MEPHOAOB PSAIOB OIpeie-
JISLT CBOMCTBA DJIEMEHTOB B HAIIPABIICHUH «OT ITPOCTOTO K CIIOKHOMY». Bo BTOpOM
Clly4dae CTPYKTYphI MOJIeNIEH CEMENCTB PACTEHHI 00J1a1at0T MapHOCTHIO HAIIpaBJIe-
HUW CaMOPa3BUTHSI 1 OOMEHOM BEIIECTB HA OCHOBE (JOTOCHHTE3A.

Haunewm ananu3 ¢ npocreiiieil CTpyKTYphI Ca)KEHIIa COCHBI, KOTOPYIO Ha30BEM
«naepeBom» Jltoka. CamoopraHuzaiisi HauyMHaeTcs ¢ OOpa30BaHUA €€ ILIEHTpa
(«renomax) B hopme ucxoaHo# obnactu Tpueauncrsa 0,618 + 1,0 = 1,618. CrBon
C KOpHSIMH OIHUCHIBAETCS PEKYPPEHTHBIMU paBeHCTBaMu mporpeccuu Jlroka (5),
a CTBOJI e1le JOTOJTHUTENBHO — unciiamu ero psiaa (7) (puc. 3, 4):

~0,236-0,382=-10,618; 1,0 +1,618 =2,618; 1,618 + 2,618 =4,236,  (53)
1+3=4;3+4=7. (54)

HauanbHoli 0CHOBOW CTBOJA U KOpHEU AepeBa JIroka SBIAIOTCA TPEXUJIEHBI
pexyppeHnuui (5), noaTBepkaemMbie HabmoaeHusAMu (puc. 3). PazBuTtre KopHs 1e-
peBa Jltoka HauMHaeTcs U orpaHnuuBaeTcst BenuuuHoit 0,618. [lanee BeTBU KOpHs
COKpamaroTcs BBepx. Hanbomb1re 3ariry0iieHbI BETBU KOPHEH CHU3Y, 00pasys mpo-
¢unbp KIMHA, HAJEKHO 3aKPEIUIAIONIEro CTBOJ JiepeBa. BeTBu aepeBa uMmeroT
TPeyroJabHbIA poduiIb OCHOBaHHEM BHU3. CTBOJI JAepeBa M KOPHEH MMeEeT mepu-
016l TIporpeccuil u psaoB. Ero meproapl OTMEUEHBI IO LIEHTPY CTBOJA YHMCIAMHU
psana Jlroka (7), a cipaBa uncinamu nporpeccuu (5). Moxaenu BetBeit oOpa3yroT
TPyNIBl yceYeHHBIX nporpeccuii Jltoka m @ubonayun. Mx uucna myOmmpyrorcs
nepuoaamu BeTBel. OHHU CIIEYIOT CUCTEME YCEUEHHBIX POTrPECCU CTBOJIA, OTME-
YyaeMbIX ero BeTBsMH. WX umcio Ha BceX ypOBHSX OOBIYHO PaBHO msiT. YUucio
3BEHBEB BETBEH COBIIAIAET C HOMEPOM IEPHOJa CTBOJIA. DTO OOBSICHIETCSA TEM, UTO
BCE MHOKECTBO MPOTPECCUil C kG COrTacOBaHbI CO «CBOUMM» MEPUOIAMU MPOTPec-
cuu Jltoka. B pe3ynbrare yBeIuueHHe CTBOJIA HA MEpHo (I1ar) COMpPOBOXKIAETCS
napajuieNIbHO YBEJIMUEHHEM Ha IIar BCEX €ro BeTBel, o0ecrednBasi paBEeHCTBO HX
miaroB. PazButueM reHoma siBisiercst aepeBo @uOoHau4yu, UMEIOIIEE YCIOXKHEH-
HBI TeHoM. TeopeTrnyeckod ocHOBOUM nepeBa PuOOHAYUM SIBISIOTCS TapHBIC
nporpeccuu u psaasl @udonauuu ans ke = 0,447 u 2,236:

0,106; 0,171; 0,276; 0,447, 0,724; 1,171; 1,894; ..., (55)
0,528; 0,854; 1,382; 2,236; 3,618; 5,854; 9,472; ..., (56)
1; L2 3 5 (57)
5; 5; 10; 15; 25; (58)

JlepeBo ®ubOHAY4YM MMEET OTIUYUS CXEMbI MOJENHU, KOTOpPhIE CIEIYIOT U3
dopmyn (55) — (58) (puc. 4). OHu cBs3aHBl C OTMEUYEHHBIMU H3MEHEHUSIMU
CTPYKTYD, BUIHBIX U3 CpaBHEHUs UX pAAoB (54) ¢ (57) u (58). CoxpaHnsist CTpYKTypy
dbopMbI KOpHEH, cTapoe nepeBo PuOOHAYYM MMEET MX ONIKE K MOBEPXHOCTHU
MOYBBI, YACTO OOHaXKasi MATh BeTBeW KopHel (puc. 5). PaBeHCTBO TpuemuHCTBA
caenyer ¢popmyne 1 + 1 =2 u moATBEpKIAETCA TAK)KE€ CBOMCTBOM MSITUIIATIOCTH.
Yucno OTPOCTKOB BETBEH JepeBa M €ro CyYKOB Ha KaXKIOM IMEPHOIE PaBHO
dbynnamentanbHoMy uyuciy 5 (puc. 3, 4 u 6). Pa3mepsl gepeBbeB 0TOOpaXkaroTCs
KOA(PGUIUEHTOM kG IPOTPECCUU CAMOOPTaHHU3AIMK cO 3HamMeHaTeneM 2,236, 5 u
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6onee. Ha cesepo-3anane Kanudopuuu u B paitone Russian river (Pycckas peka)
HaOJIOAAIOTCS IPEeBHAUE CEKBOWHN. X BBICOTA JOCTUTAET COTEH METPOB, a IUIOMIA/lb
CEYEeHUS IMHsI TTO3BOJISIET MapKOBaTh JABa aBTOMOOMIs. Heuto momo6HOe HabmoMa-
ercs Ha Yeprnom mope B Ilumynne. PaznooOpasue pacTeHHil HE OTMEHSET X
€IMHCTBO C XUMUYECKUMHU JIEMEHTAaMH Ha OCHOBE MOJIEKYJISIPHBIX cuI (puc. 7).

7 (6,854) 3 (3,064)

(2,618) (1,174)

(0,724)
(0,447)

(1,618)

0) (0)
-0,236) (- 0,106)
-0,382) (-0,171)
(- 0,618) (- 0,276)

Puc. 3. Ctpykrypa nepesa Jlioka Puc. 4. Crpykrypa nepesa ®udonauyun

\ L g

Puc. 5. [IaTunanocTs KOpHei CTAPbIX AePEeBbeB U CaKEHIEB BETOK

I'pynmna ypaBHeHuit ®uboHavyun sABISETCS MATBHEHIIMM 00O0OIIEHHEM TIPO-
creitmux gopm pacteruii. OHO MPOSBISETCS B YCIOXKHEHHH CTPYKTYPhl T€HOMA.
OTH 0COOCHHOCTH 3HAYMMBI, TABHO YTBEPAWIM ceOs M CBA3aHBI C 3cTadeToit
OuonporieccoB, HAOIIOAAEMOM y )KUBBIX OpPraHU3MOB. Bce OHUM copep)kaT reHOM B
OEHTPC TCJIa, BMCCTO BETOK paCTeHI/Iﬁ HaACJICHbI CHMMCTPUYHBIMU TPCX3BCHHBIMU
rapamMy pyK ¥ HOT O 00€ CTOPOHBI Teja, KOTOPhIE OKaHYMBAIOTCS BCEr/Ia «BET-
BSAMU» C MATHIO NanbliamMy. CBs3b WICHEHHUH Tella yejgoBeKa ¢ caMOOpraHu3alue
MOATBEPKIAETCS MHOMXKECTBOM H3BECTHBIX CXE€M €ro MNpONOpLUUM, HayuHas
¢ pucyHkoB JleoHapno na Bunum. OHU OTIMYalOTCS TPEXWIEHHOH CTPYKTYpOM
TeJa, PeKyppeHLUe TapMOHUUN U HEU3MEHHOW MATUNAIOCTBIO PYK U HOT. DTH
PE3YJbTAThI MOATBCPKAAIOT CAUHCTBO 3TAIIOB Pa3BUTUSA C€CTCCTBCHHBIX CHUCTCM!:
XMMHUYECKHX 3JIEMEHTOB BceneHHoi, pacTeHni U )KUBBIX CHCTEM Ha 3emiie.
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A ok d
Puc. 6. Ilpumepsl TpueauHcTBa Moaeei Jlroka Puc. 7. Poct nepena
U PuOOHAYYH Ca’KEHIeB COCHBI ONPOKHUIbIBACT OCTOHHYIO IIJIMTY

15. IlaTosorus camooprannzannu — BUU-nndexnns

BUY-undexnuss BbI3Baja HEU3ICYUMYIO IS YEJIOBEYECTBA SIUACMHUIO
6one3nu CIIN/. B pe3ynbTate 11014 yMHUPAIOT OT pa3pyLICHUs] UMMYHUTETA. DTa
riob6anpHas mpobiieMa BEDKMBAEMOCTH YEJIOBEUECTBA N3y4YaeTcsl HE TOJIbKO METu-
Kamu 1 Onosioramu. B cBs3u ¢ ee hyHIaMEHTaIbHOM CII0KHOCTBIO M TPAKTUYECKOU
3HAUMMOCTBIO TeopeTnyeckoi Mmoaenu BUY k uccnenoBanuio NOAKIIOYIWINCH Ma-
TeMaTuKu. AMepukanckue MatemaTuku nokropa G.F. Webb u D.E. Rirschner pas-
paboTanu MaTemMaTnieckyio mojens nuHamukd BIIY B opranusme uenoseka. Ha
OCHOBE HCCJIEI0BAaHUS ATOW MOJENN JOCTUTHYT HOBBIH PE3yJIbTaT B METOE JieUe-
nus BUY nonx pykoBoactBom npodeccopa B.B. Bennderko, n3BeCTHOTO y4eHOTO
B 00J1aCTH MEXaHWUKH M YTPABJICHHUs. ITO HCCIEAOBaHHE OMYyOJIMKOBAHO B €r0
moHorpaduu «BUY & CITU[». Kpacubie kauru yenobeuectsa [16]. OCHOBHBIMU
pe3yJpTaTaMu JaHHOTO (PYHAAMEHTAIBHOT'O MCCIICAOBAHUS SBISIOTCA TUArHo3 O
Heu3JIe4YnMOoCTH Jroeil or BUY-uH(eKIMy u KOMIbIOTEpHAsE TEXHOJIOTHS METOJ1a
1o 00pa JIEKapCTB Il 3HAYUTEIBHOTO MPOJICHHS UX KU3HH.

PazBuBaemoe HOBOe HampaBieHUe Ha3BaHO B.B. Bennuenko B mepBoi riase
KHUTU MaTeMaTtndeckoil ummyHosorueid BUY-undexnuu. On otmMedaer, 4To cama
MaTeMaTHhKa U €€ METOJIbl OUYE€Hb BaXKHbI ISl MEAUIIMHBL. OHU ONIPEACIIAI0T COBpE-
MEHHBIE CPEACTBA PEUICHMsI CIOXKHBIX 3a7ad, HO HE MX HAy4YHOE COJEp)KaHUE:
«...B HayKe TJIaBHOE HE pelIeHHe MpooieM, a HOBbIE TOPH30HTHI, KOTOPBIE HOBBIMHU
Bornpocamu oTkpeiBatoTcs» [16. C. 25]. OcHOBHasi TPyJHOCTb UCCIIEIOBAHUS U
60pe0bI ¢ BUY cocTouT B TOM, UTO MPSMOE YHHUTOKCHHE BUPYCOB HEMEICHHO
3aMenaeTcs ux konusaMu. Ho konmuu MoryT ObITh HE BOCIIPUUMYHBBI K HCXOIHBIM
antubmnotukam. Kpyr 3amknyics. Hauanenas daza 60ps0s1 co CIIMlom nokasaina,
YTO MPOJOIHKUTEIBHOCTD )KU3HU OOJIBHBIX 0€3 JICUSHHs U C JICUEHUEM yBEJINUHMBa-
€TCs TOJBKO Ha HECKOJIBKO MECSIIEB. DT HEOObIYHBIE, HO MOTYIIIECTBEHHBIE CBOM-
ctBa BUY-uH(pEKIMN CBUIETEIBCTBYIOT O TOM, YTO OHH €CTh ITOCIICJCTBHUS 0O-
JIE3HU T€HOMa YeJIOBEKa U MO3TOMY JIOJIKHBI JIEUUTHCS C YUETOM albTePHATUBHBIX
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CBOWCTB caMOro OpraHu3Ma. ITOT B3I OJIM30K K COBPEMEHHOH CTpaTeruu, oT-
medeHHON HoOeneBckoil nmpemuel, UCIob30BaHMs «IIEPCOHATM3UPOBAHHON UM-
MYHOJIOTHH OpraHu3Ma 00JbHOTO JJ11 00phObI C 3a00JIEBaHHEM PaKOM Ha OCHOBE
pa3paboTKKU MOJENN «KOMIIBIOTEPHON OHKOJIOTHUIY.

BoimonHuMm kpaTkuil aHanu3 HU3BECTHBIX cBoiicTB BUY-undexnuu, cnemys
[16]. ConocTaBuM UX ¢ HOMUHAJIBHBIMU CBOMCTBAMHU CaMOOPraHU3alUi FapMOHUH
B3pPOCJIOTO YEJIOBEKA B COCTOSSHUM HOPMa—TIaTOJIOTHS U CAEJIaeM BBIBOJIBI. DTO CO-
CTOSIHUE XapaKTePU3yeTCs CUCTEMHOH (OpMOW TpaeKTOpPHHM CaMOOPTaHHW3AIHH,
yCTaHOBJICHHAs B (hOpMe aJIbTEpHATUBHBIX Map rpadukos (puc. 8 u 9).

Konuentapuns T-nusdpouuron (-4 ) w vyscrenTensuoro anpyca (¥ ) eaiun’
700

ST iV aroer i PR — S .

R Kn¥é3

0 500 1000 1500 2000 2500 Bpeun, apm 3500

-
+
+«
-+

Puc. 8. Tunuunoe tevenune BUY-undexunn 0e3 jeueHnus,
XapakTepu3yemMoe B3auMo/IeiicTBHEM JIBYX aJbTePHATHUBHBIX Bo3aeiicTBuii T u V

Konuentpauun T-numdounron ), syscrentensHore (¥) u peancrentioro (&) BHpyca, en/u’

700 -

T Y oooemeeeeeet e Y s = e S S s [t | :
soo 4> } : T |
TR, S T o
S00
450
400 "““-'-,H
350 : 5
T SR,

50

1| PSP O s
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100

50 H i . S
e i
0 500 1 000 1500 2000 2500

Bpemn, aun 350

Puc. 9. Teuenne BUU-undexuun npu nocrosHaoM jJederHue (3500 xueii)

Ha puc. 8 mpencrasnens! nBa rpaduka TunuaHoro teuenus BUY-unpexumn
0e3 neueHus. Bepxuuii rpaduk OTHOCHTCS K KOHIEHTpanuu T-TuMQOIUTOB,
en./MM’, a HWKHUI V — Ha3BaH 4yBCTBHMTENBHBIM BHpPycoM. MyTaius BHpyca
ummyHozepuuta T U3 4yBCTBUTENHHON (HOPMBI, MOJAAIOMIEHCS BO3EHCTBUIO
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JICKapCTBEHHBIX MNpPENapaToB, MOXET MEPeXOoAUTh B (opMy, MPENATCTBYIOLIYIO
neuyenuto. [Iponecc neyeHuss UMeeT NUHAMUKY, B pe3yJbTaTe€ KOTOPOW UyBCTBH-
TENbHBIA BUPYC YEpe3 HECKOJBKO HEAENb 3aMelaeTcsl (OpMOid, HEUyBCTBUTEb-
HOM K mpexxHuM JiekapcTBaM. Teuenne BUY-uHpekmu npy NocTOSHHOM JICUSHUN
OonpHOTO XUMHUOTepanueit B TeueHrne 3500 qHel mpakTHuecKu He U3MEHSET Kap-
TUHBI Ha puc. 9. JleTanbHBIN UCX0a 00JIE3HH H3-3a TPOTPECCUBHOTO OCTAOICHIUS
MMMYHHMTETa OPraHU3Ma YeJloBeKa XxapakTepusyeTcs nepexoaoM T-mum¢ponuTos K
rpanuie 3086l CIIN/I, nexarieil B OKPECTHOCTSAX TOYKH NEPECEUEHUs] KPUBBIX.
Ha puc. 10 nokazana pe3yapTuUpyromias KpuBas SKCTPEMaJIbHON TPAaeKTOPUHU ISt
neyeHust xumuorepanuein BUY, mapamienbHas ropu3oHTaIbHOW OCH BPEMEHH.
Omna obecrieunia 3HaUUTEIHHOE MPOAJTICHHUE )KU3HU ManueHTa Ha 24 roaa. Otyer-
JIMBO BUJIHO, YTO KPUBAsi IPOXOIUT YEPE3 Pl TOUEK MEPECEUEHUS BCEX MPOMEXKY-
TOYHBIX MAPHBIX BAPMAHTOB BOCXOJSAIIMX M MAaJarolUX KpuBbIX. llepBas n3 Hux
ABJISIETCS] 110 AHAJIOTUM T€HOM CaMOPA3BUTHsI, a BTOPAsl €CTh €€ MaTOJOTHYecKast
BUY-konus. [ToguepkHeM, 4TO BCe MPOMEXKYTOUYHbIE BAPUAHThI UMEIOT OJIHY U Ty
K€ BEJIMYMHY OPJMHATHI TOUEK MEPECEUEHUs KPUBBIX.

JIxcTpeMansian

8

B 8

8

S0

0 1000 2000 3000 4000 5000 6000 Bpemn, awm 8000

Puc. 10. IlocnegoBaTenbHbIe NPUOJHKEHUS K ONTHMAJILHOMY JICYEHHIO
10 IKCTPeMAJIbHO TPaeKTOPHHU (KpUBasi ¢ TOYKAMH IlepeceyeHns] KPUBbIX)

Jlnst ananu3a cBoicTB siBeHus BUY-uHbekmu ero moiae3Ho conocTaBUTh C
NpUOIMKEHHON TEOPETUYECKOM MOJENIbI0 TyalIbHOTO COCTOSTHUSI CaMOpa3BUTHUS
TapMOHUHM HOpMa—TIaToNOrHsl. Beliie OblI0 MOKa3aHO, YTO TApMOHHUS OTOOpaXKaeT
B CBOEH OMOJIOTHYECKOM OCHOBE KaK €CTECTBEHHYIO CAMOOPTaHU3AIHUIO Pa3BUTHS,
TaK U aJbTEPHATHUBHBIN MPOLECC C OTPUUATEIBHOW PEKYPPEHUMEN MPOrpecCHH
pacraga. DTy €CTECTBEHHYIO NapHOCTh CBOMCTB TapMOHUM MOXHO OTHECTH
C MEJIMIHMHCKON TOYKM 3pEHHUs K Marojoruu. B sTom ciywae majaromias KpuBas
IIPOrPECCUU MOKET paCCMaTPUBATHCS KaK «[€HETHYECKas» KOMUs (BUPYC) 30JI0TOM
nporpeccud. Torga rapMOHHST MOXET HWrpaTh JBOSKYIO pPOJIb: HPOCTEUIIEro
Te€HOMa HWJTU OBITh 3JIEMEHTAPHOUW MOJIEIBIO TOKAIBHOTO r'eHa. Janee ucrnomb3yeTcst
MOJENb T'EHA.

PaccmoTtpum npencTaBieHHBIE ONBITHBIE JaHHBIE HA COOTBETCTBME HOMUHAIb-
HBIM CBOMCTBaM 00JIaCTH CaMOOpraHM3alli TapMOHUU IO 30JI0TOMY CEYEHUIO B
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HopMe 1 natojoruu. CpaBHeHHE rpaMKOB Ha MEPBBIX IBYX pHUC. 8 U 9 MOKa3bIBaET,
YTO OHU OJIM3KH MO XapaKTepy U CBOMCTBAM K aJIbTEPHATUBHBIM IIPOTPECCUIM Tap-
MoHuu. Bo3pacraromuii rpadguk Ha puc. 10 OTHOCAT K BUPYCY, a MaJaroIINi rpa-
¢buK K ero KOnuu. ITo He COBCEM TOYHO, TAK KaK MCYE3aeT UCXOHAsI HOMUHAIIbHAS
CTPYKTypa camMOOpraHHu3auu (WIh ee 0TOOpaxaronuii mapaMeTp), MPOTUBOCTOSI-
mas Bupycy BUY. 3axmtouenne o OJ1M30CTH ONMBITHBIX TPAQHUKOB K MPOTPECCUSIM
NOATBEpKIaeTCS TeM, uTo KpuBblie BUY u rapmMoHny nepecekaroTcst Ha rpadukax
¥ UMEIOT HEM3MEHHYIO 0 opauHare Touky 60. B rapmonun oHa ompenensercs
napamerpoM Kp (cM. puc. 10). B coorBerctBuu ¢ popmynamu (10) — (13) atoT na-
paMeTp CBA3BIBAET U ONPEIEIAET HAYaJI0 OTCYETA IPOTUBOMOJIOKHBIX BETBEH IIPO-
IPEeCcCUu U UX 00paTHO MPOMOPIHOHANBHYI0 cCUMMETpHIo. [loaToMy oruyHo, 4TO
9TH OCHOBHBIE TIApHBIE CBOMCTBA IIEHTPA CAMOOPTaHNU3allMA TaPMOHUN OIPEEsI-
torcs hopmymamu (10) — (13).

Jlokanbublie npeaensl @ip u Piop MOAOOHBIX MPOTPECCU 3aMEIIAI0T UCXOI-
HBIE 30710TbIe KOHCTaHTBI @ 1 Po. [loguepkHeM, 4TO CUMMETPUYHBIE KPUBBIE IIPO-
rpeccuii, 00paTHO MPOMOPIMOHATBHBI OTHOCUTENILHO TOYKU OTCYEeTa. DTO 3HAYUT,
YTO Majaromiasi Iporpeccus pacmaja sBIseTcs Kak Obl TeHETUYECKUM TOBTOPEHUEM
(oOpatHoii Konueit) Bo3pacTaromieil. [loaToMmy oHa oTIMYaeTcst OT Hee JHIIb MPo-
THUBOIIOJIO’KHOM HAIPaBJIEHHOCTHIO TPAEKTOPHH K pacnany. dakTuuecku oHa 3ame-
IIaeT TeH CaMOpa3BUTHs HA I'eH pa3pylleHUs, Hapylias (pyHIaMEHTaIbHOE CBOM-
CTBO HEOOPAaTUMOCTH CaMOpPa3BUTHUS rapMOHUH B HopMe. [Iporpeccust pazButus u
MHOKECTBO €M MOJO0OHBIX UMEIOT CIMHBIA U TTOCTOSHHBIA MacITad 30JI0TBIX psi-
noB. HanpoTuB, mporpeccust pacnaia UMeeT mepeMeHHbIe MacIITadbl U3-3a OTPH-
[aTeJIbHON PEKypPPEHLUH, TEOPETUUECKU OJOKHPYIONIUE B HOPME €€ BO3BpaTHbIC
(oOpaTuMBbIe) U3MEHEHUSI.

BriBoabI

MeTa(bquecxHe YHUCJIOBBIE MCTOIbI CaMOOpFaHI/BaHI/II/I, HO,Z[TBCp)KI[aeMBIG
PAIOM TIPUMEPOB U (PAKTOB, IPOTHOZUPYIOT HH(OPMAIIMOHHBIE HaYaJIa ¥ TTOCIIE0-
BaTENLHOCTh O00pa30BaHUs MAaTEpUATBHBIX €CTECTBEHHBIX cucTeM [Ipupomsi:
XMMHYECKHUX 3JIEMEHTOB BCeneHHOM, pacTeHH U AKUBBIX CUCTEM B HOPME M NATO-
noruu. OHU UMEIOT «CKBO3HOE» IMOJ00ME BCETO0 CO BCEM HA OCHOBE MPHUHIUMA
camMornoA00us ¥ IBYCTOPOHHEH CBSI3M BCEX CTPYKTYPHBIX MapaMeTpoB APYT C APY-
romM. I'7aBHBIMH M3 HUX SBISIOTCS IIEPUOAUYECKUE IIPaBUIIA PEKYPPECHLIUHU
3.C. OHu pealu3yroTCsl «ITPUBUIIETHPOBAHHON)» CUCTEMOM €CTECTBEHHBIX YHCET C
MaciTabamMy, OTJIMYHBIMM OT HaTypalbHbIX uucel. TpaeKkTOpUU caMOpa3BUTHUS
MMEIOT CHUCTEMY KOHCTaHT U YHUKaJIbHOE MEePEBOIUIONIECHHE IPYT B APyTa IpOorpec-
cuit u panoB Jlroka u ®ubonayun. [lonarue camono1o0us onpeaeneHo Kak Yucio-
BOE€ MHOXECTBO, IPUHAJIEkKAIIee aOCTPAKTHO rpyIe abenena.
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METAPHYSICS AND INTERDISCIPLINARY MODELS
O.B. Balakshin

Institute of Mechanical Engineering. A.A. Blagonravova
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4 Maly Kharitonevsky Lane, Moscow, 101830, Russian Federation

Abstract. Metaphysical numerical methods of self-organization of natural systems of Nature,
their interdisciplinary connections and models are investigated. They are confirmed by a number of
examples and facts, predict informational beginnings and the sequence of formation of material
systems of Nature. The facts relate to the chemical elements of the Universe, plants and living
systems in health and disease. Their structural periods of self-organization coincide or have common
roots. Systems have a “end-to-end” similarity of everything with everything on the basis of the
principle of self-similarity and unlimited two-way connection of structural parameters. It is shown
that the Abelian Group, the basis of self-organization of systems, allows you to systematize models
based on the unity of their origins. The concept of natural self-organization of systems predicts the
chemical elements of the Universe and the existence (or appearance) of other civilizations in the
world under similar external conditions.

Keywords: Metaphysics, self-organization, golden ratio, regeneration, periodicity,
self-similarity, Lucas and Fibonacci progressions, abelian group, interdisciplinary connections,
chemical elements, plants, pathology





