Cepus «CuHepreTruka

Hayuno-uccnenoBarenbckuii eHTp "CuHepreTuka”
Canxkt-IleTepOyprckoro cor3a yueHbIX.

I'. 4. bacuna
M. A. bBacun

CUHEPI'ETHUKA.
IBOJIIOIUA U PUTMbBI YEJTOBEYECTBA.

Cankr-IletepOypr



YK 167.0

BBK 32.8

b 27

PadoTa BBINOJIHEHA TPH MOIEPKKe:

POO®U (rpantbi Ne95-01-1582a, Ne96-06-80418a, Ne 00-06-80077a,
Ne 03-06-80458 a)

PI'H® (rpanTtbi Ne00-03-36003a/b, Ne 03-03-00247a/B))

bacuna I'.1., bacun M.A. CunepreTuka. OBOJIIOIUS U PUTMbl YEJIOBEUYECTBA.
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PazpaboranHas Ha €€ OCHOBE CHHEPreTHYECKass METOOJIOTHS UCCIICIOBAHHUS
HCIIOIL30BaHa Il KAUSCTBCHHOTO aHAJIM3a SBOJIIOLMH YEJI0BEUECKOro 00IIeCcTBA KaKk
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Cnusanue Ilpacmpykmyp nopoouno Baxkyym-Bcenennyio.

B3pwvieé Bcenennoi cozoan I'anakmuxku,

6 36e30ax KOmopuvIX 0bl1U CUHME3UPOBAHDL 6C€ OCHOBHbBIE IJIEMEHMbI.

B3pwievt Ceepxnosvix 36e30 nopoounu buocghepy u ee eéepuuny —Uenoseuecmeo.
Omo ouenv noxosxce na poxcoenue bavouku.

U3 cruewmuxca auuek e3pvieaemca I ycenuuya.

3amem ona npauemcs ¢ Kykoaky, uz komopoiu na npocmop eéviiemaem Ilpekpacnan
babouxa, cnocoonasn onnooomeopumse Beco Mup.

Yenoseuecmeo —smo bavouka Beenennoit!

BBenenue

Joporoii uyntarenn!
KHura, KoTopyto Thl OTKpbIBa€llb, HE COBCEM OObIUHA.

Ona HamucaHa aBTOpaMH, KOTOPbIE HU B KaKOMl CTENEHW HE MOTYT CUMTAThCA
CHELMAINCTAaMH HU B OJIHOW M3 00J1acTeil HayKH O YEJIOBEKE U YeI0BEYECKOM OOIIECTBE.

OpHako, B 3TOM €CTb OIPEAEIEHHOE MPEUMYILECTBO, KOTOPHIM MbI U MOIPOOyeM
BOCIIOJIb30BaThCsA. KHuUra, MOCBSAIIEHA YEJIOBEYECTBY B LIEJIOM — @ AJIs 9TOTO JKENATEIbHO,
9TOOBI aBTOPHI OBUTM CBOOOZHBI OT IOJHBIX 3HAHUM B OTAECIHHOM pasfelie HayKH O
YeJIOBEKE U OOILECTBE - TO €CTh OHU JIOJKHBI ObITh B KaKOIi- TO CTETIEHU TUJIETaHTaMU.

Opnako, AMNIETaHTU3M -  3TO, BO3MOXKHO, JKENATeJIbHOE, HO BOBCE HE
JIOCTaTOYHOE YCJIOBUE JIJIsl HAIIMCAHMSI TAKOM KHUTH.

JlpyruM ycia0BHEM SIBISIETCSI CIOCOOHOCTh aBTOPOB CO3/1aTh IEJIOCTHYIO KapTUHY
OINMCBHIBAEMOIO SIBIIEHUS, OOBEKTa MJIM IIpolecca — TO €CTb  BOOPYXEHHOCTb
METOJI0JIOTHEN, KOTOpas MO3BOJWIA Obl UM HE TOJBKO MPUCTYHNUTh K I'PaMOTHOMY U
LIEJIOCTHOMY MCCJIEIOBAHHUIO TaKOTO HEOOBIYHOTO M, MOXKallyid, CaMOTO CJIO)KHOTO BO
Bcenennoii oObekTa, HO M JOBECTH 3TO HCCIEIOBAHUE JI0 KAKOTO-TO 3HAYMMOIO
pe3yJbTara.

Eciu Bel, poporoii unrtarens, NpoecCHOHANbHO HM3y4aeTe 4YesoBeKa, TO 3Ta
KHUra Juig Bac Oyner He MeHee moje3Ha, Tak Kak Bbl MO3HaKOMHUTECh C, BO3MOXKHO,
COBEpIIEHHO HOBOHW misa Bac wmetomonorumeit, xotopas obGoratut Bam apcenan u
Nno3BOJIUT BaM mo-HOBOMY B3IVISIHYTh Ha Te TJIyOOKME 3HaHMs, KOTOpble Bbl yxe
pHOOpPEH, a BO3MOXKHO, U CeNaTh AJisi ce0sl MaJeHbKHE U O0JIbIINE OTKPBITHUS.

VIMeHHO cyIIecTBOBaHWE M MHTEHCHBHOE Pa3BUTHE B HACTOSIIEE BpeMs TaKON
METOJIOJIOTUH — CHHEPreTUYecKoi, B (POpMHUPOBAHUU KOTOPOWH aBTOPHI NMPUHUMAIOT
aKTUBHOE y4acTHE, - U SBJISETCS TEM OCHOBAHMEM, Ha KOTOPOM OHHM CTPOSIT HAAECKIY Ha
ycIiex 3aTesIHHON MMH aBaHTIOPHI.( B XOpoIIeM cMbiciie: adventure- mpukiroueHue)

B mnepBoil wyactu MoHOrpaduu  KpaTKO H3JIAaraloTcsi OCHOBBI Pa3BUBAEMOM
aBTOpaMu MH(POPMAIIMOHHO - BOJTHOBOM TE€OPUU B3aUMOJCHCTBUS CTPYKTYpP U CUCTEM.

OnHUM M3 BaXHEWIIMX SKCIEPUMEHTAIBHBIX (DAaKTOB SBISETCS CYLIECTBOBaHHME B
MIPUPOJIE MIECHTUYHBIX OOBEKTOB, COOBITHUM, mMpoieccoB. VIMeHHO ¢ B3auMojaelcTBHEM
UJEHTUYHBIX WIHM MOYTH WAEHTUYHBIX CTPYKTYp CBS3aHbl OCHOBHBIE JMHAMUYECKUE U
MH(GOPMALIMOHHBIE OCOOCHHOCTH OKpPY)KaloLIero mupa. Mbl mpeangaraeM Has3bIBaTbh
KJIaCChl HMJIGHTHYHBIX TPOLIECCOB OOOOIIEHHBIMM BOJHAMM, a CaMH TIPOLIECCHl WM



CTPYKTYphI, (JOPMUPYIONIUE BOJHY, KBAaHTAaMH 3TOW BOJHBIL. [Ipupona mocTpoeHa Kak
uepapxusi BOJH-KBAaHTOB, YUACTBYIOIIUX B OM(PYpPKAIIMOHHBIX MIPOLIeccaXx.
basupysice Ha TPENCTaBICHHMH O COBOKYIIHOCTH  B3aMMOJCHCTBYIOIINX

UJCHTUYHBIX CTPYKTYp Kak O BOJHE, YJIalOCh TMOCTPOUTH JIOCTATOYHO OOIIYIO
KJIacCU()MKALMIO BOJH, CTPYKTYp M CHUCTEM, MO3BOJISIOUIYIO HE TOJBKO PACCMOTPETH C
€IMHBIX MMO3UIUI BOJIHOBBIE, BUXPEBbIC U MYJIBTUIIONbHBIE (TPUOOBUAHBIE) CTPYKTYPHI U
UX TpaHCcPopMalM¥, HO U TIOHITh HEKOTOPHIE OCHOBHBIE 3aKOHOMEPHOCTH
(dbopMUpOBaHUS U PA3BUTHS HEPAPXUUYECKUX TPaHCHOPTHO-UH(YOPMAILIMOHHBIX CHCTEM.
Knaccudpukanus ¥ KadyeCTBEHHOE WCCICAOBAHHUE IIOCICAHUX TAaKXKE BBIMOJHECHB B
pabore.

[Ipy TeopeTHdeckoM pacCMOTPEHUHM TaKOH CHCTEMBI MOXHO BBIICTUTH TPHAILY
AJIEMEHTOB, €€ XapaKTePHU3YIOIINUX

[Tone
(Oxpyxarommas cpena)
/ \
Crpykrypa -------- KonTposnep
(OcHoBHast yacTh) - (Ympasisiomas cucTeMa)

HccnenoBanbl 0COOEHHOCTH B3aUMOJIEHCTBUSL BUXPEH, BOJIH U CTPYKTYyp. JnHaMuka
B3aMMOJICHCTBUS CTPYKTYp M CHCTeM TNpeAcTaBisierca B Buiue rpada, ogHONW U3
KOOpJMHAT KOTOPOTO SIBJISIETCS BpEMS, a Y3J1aMH - «COOBITUS» - aKThl B3aUMOJICHCTBUS, B
pe3yabTare KOTOPHIX MPOUCXOAUT KaueCTBEHHas TpaHchopMalus CTPYKTYp, B HHX
Y4aCTBYIOLIUX.

I'pad nmeeT 1Be OCHOBHBIE TPOESKIUH.

1) cTpyKTypHYIO, B KOTOPOM, B CBOIO OY€pE€Ab, MOXKHO Pa3IU4YUTh TP OCHOBHBIX
rapamerpa Inopsaka , OnpeaeisaomuXx:

- KJIacC B3aUMOJIEUCTBYIOIIUX CTPYKTYP;

- YPOBHHM HEpPApPXHUU — CIOCOO BKIIOUEHHS] OJIHUX CTPYKTYp B APYTHE;

- Mepy, MO3BOJISIONIYIO CPAaBHUBATH OOBEKTHI MEXITY COOO0M;

2) 61 ypKaIHOHHYIO.

Matemaruueckoe = MOJEIMPOBAHME  JUHAMHYECKMX U MH(POPMAIIMOHHBIX
XapaKTEPUCTUK B3aUMOJCUCTBYIOIIMX CUCTEM OCYIIECTBISAECTCA C HCIOJIb30BAHUEM
KOMIUIEKCHBIX (DYHKIIMH U OTIepaTOpOB.

BrinonHeHHbIE TEOpETHYECKUE HCCIEeIOBaHUS MO3BOJIWIN OOBSICHUTH PAZ HOBBIX
(bu3nyecKux sBJIEHUHN, OOHAPYKEHHBIX MPH UCCIETIOBAaHUH JBUKEHHUSI HECUMMETPUYHBIX
Tel B CIUIOIIHOM Cpele, KaK PE30HAHCHOE BOJHOBOE B3aUMOJACHCTBUE BUXPEBBIX H
IpUOOBUIHBIX CTPYKTYp C JAUCHEPTrUPYIOLIMMHU BOJHAMH, BO3HHUKAIOMIMMH IPH HX
JBUKEHUM (BUXPE-BOJIHOBOM pe3oHaHC). llpu BHXpe-BOIHOBOM pE30HAHCE HE TOJIBKO
HaO0JI01al0TCA aHOMAJIbHO OOJIbIIME BO3MYLIEHHUS MapaMeTpoB cpelbl (Ioig) , HO U
(bopMHUpYIOTCS HOBBIE THIIBI YCTOMUUBBIX CTPYKTYp, HE HAOMIOAIOIMIMEcs IPH OOBIYHBIX
yCcnoBUsX. BuUxpe - BOJHOBOW pE30HAHC SIBISETCS OJAHUM W3 BaXXHEHITHUX CIOCOOOB
CTPYKTYpOOOpa30BaHMsI B CIUIOIIHBIX CpEiax.

HccnenoBanbl OCHOBHBIE OCOOEHHOCTH TPAHCIOPTHO-MHPOMALMOHHBIX CHCTEM.,
B3aUMOJICHCTBHS JETEPMUHUPOBAHHBIX U OM(YpPKAITMOHHBIX MTPOLIECCOB.

Pa3paboranHbie MeTOAbl NPUMEHEHBl K aHalIM3y YeJIOBEYeCTBA KaK OJHOW W3
HanOoyiee  CIOXKHBIX  TPAHCHOPTHO-MH(OPMAIMOHHBIX cucTteM. Ha  ocHoBaHUUM



NEPBUYHOI0 Ka4Y€CTBCHHOTO aHAJIM3a OCHOBHBLIX MAapaMCTPOB YCIIOBCUCCKOI'O O6IJ.I€CTBa
IIOCTPOCHBI MATEMATUYCCKHUE  MOICIIH, OIIMCBIBAKOIINE POCT H©U  Pa3MHOXCHUC
YCJI0BCUCCTBA KakK Hepapanecxoﬁ CUCTCMBbI - OT KIICTKU 0 IMOITYJIAIUH. Beenena B
PACCMOTPCHHUEC BOJIHOBAsA (bYHKHI/IH, OIMMCBIBAKOINAsA AUHAMHKY pPasBUTHUA 4YCIOBCUYCCTBA
KaK €IWHOM BOJIHEI. HpCIIHO)KeHO K paCcCMOTPCHHUIO HCCKOJIBKO BO3MOJKHBIX CIHCHAPUCB
Pa3BUTHA YCJIOBCUECTBA U YKa3aHO, YTO B €ro Cujax BBI6paTB HauoOoee 6Hal"0HpHHTHBII>i
13 HUX.



Yacts 1.
Cunepreruka.
NudopManimoHHO-BOJIHOBAA TEOPUS CTPYKTYP U
CHCTEM.

I'n1aBa 1.
BosiHOBOM MOAX0/X K UCCJIEJOBAHUIO CTPYKTYP U CHCTEM.

OcHOBOW 11 TIO3HAHHWS OKPYXKAIOMIETO MHpa SBISETCS HAMIE C HHAM
B3aMMO/ICIICTBHE, B PE3yIbTaTe KOTOPOrO MOTYT OBITh BBIIEICHBI OTAEIbHBIE OOBEKTHI, a
3aTeM HM3y4eHBl WX CBOWCTBA. [IpW BbIIEICHUH O0BEKTa U3 MPUPOIBI MBI COCTABIISIEM B
MO3ry ero obpa3, JaeM eMy UMsS U BBOJIMM MPOCTEHUIIYI0 MaTeMaTHYECKyIO TpYIIy,
XapaKTePU3YIONIYI0 OTCYTCTBHE, POKIECHUE, CYIISCTBOBAHHE M HMCUYC3HOBCHHE OOBEKTA.
Tem caMbIM, MBI HCTIOJIB3yeM TPH A3bIKA HAYKU:

a) sI3bIK 00pa3oB,
0) SI3BIK CJIOB,
B) SI3BIK MaTeMaTHKH [ 1].

S3bIk 00pa30B MO3BOJSET MOJYYUTH HamOoJiee oOlee MPEACTaBICHHE O KPacoTe U
MHOT000Pa3uH OKPYKAIOIIETO MUPa U O B3aUMOJCHCTBHH 00BEKTOB MEXY COOOH.

SI3BpIK  CJIOB TIOMOTAeT OTMETUTh BAKHYIO OCOOCHHOCTH TPUPOIHBIX SBIICHUH,
MO3BOJISIIONIYIO CTPOUTH HayyHYIO KapTuHy [lpuponsl, - cyiiecTBoBaHHE OOBEKTOB, BO
MHOTOM HJICHTUYHBIX JIPYT JPYTY, KOTOPBIE MOTYT OBITh HA3BaHBI OJTHUM CIIOBOM.

S3bIK MaTeMaTHKU TMO3BOJISIET YXKEe Ha TEpBOM CTaAMH PACCMOTPEHUS BBECTH
MPOCTEHIIYI0O ~ MAaTEeMAaTHUYECKYI0  TPYINTy, XapaKTePU3YIONIYI0  BO3HHKHOBEHHE,
CYILIECTBOBAHHE W UCYE3HOBEHHE OOBEKTA, a TAKXKE CUUTATh KOJIWYECTBO UACHTUYHBIX
00BEKTOB.

MatemMaTuuecKuM OTOOpaXEHHEM JUHAMUKHA CTPYKTYpbl WM CHUCTEMBI MOXKET
SBJIATECS ~ TOCJICJIOBATENILHOCTh  OTOOpakeHWH  aOCTPaKTHBIX  MHOXKECTB C
onpeAeNnéHHBIMA HAa HHUX KOMIUICKCHBIMU (DYHKIMSMH, KBaApaT MOAYNIS KOTOPBIX
OTIpe/IeNIIeT BEPOSATHOCTHYIO Mepy Ha 3THX MHOXECTBaxXx. B dWacTHOCTH, B KauecTBe
MPOCTPAHCTBA BO3MOXKHBIX COCTOSIHUN CHCTEMBI (BEPOSTHOCTHOTO MPOCTPAHCTBA) BO
MHOTHX CIIy9asX MOXET OBITh MPHUHATO JMOO JHUCKPETHOE MHOXECTBO, JHOO
MHOroMepHoe  nuddepenupyemoe  MHorooOpasme. l3meHeHne BO  BpeMEHU
pacmpe/ielIeHUsT BEPOSTHOCTH TOTO, YTO CHCTEMa OKKETCS B TOW WJIM HHOH TOYKE ATOTO
MPOCTPAHCTBA, XapaKTepHU3yeT NUHAMUKY BEPOSTHOCTHOW BOIHBI, COOTBETCTBYIOIIECH
JTAHHOU CUCTEME.

CTpyKTypHast 4acTh KOMIUIEKCHON (DYHKIIMU TPEACTABISETCS B BUIE KOMILJIEKCHOTO
MHOXXHTEJIS C CJIHMHWYHBIM MOJYJIEM, IT0Ka3aTejieM MHUMOW 3KCIHOHEHTBI KOTOPOTO
SBIIETCS OTHOIIIGHWE 3aBUCAIICH OT BpEeMEHH Mephl (IEHCTBHUS) CTPYKTYpBl K
HEKOTOpOMY MacimTabHOMY K03 duimeHTy (aHamornaHoMy mocTostHHou [Inanka).

JUIsL CIIOKHBIX CTPYKTYp W CHCTEM B HEKOTOPBIX CIIy4asX IEHCTBUE CTPYKTYPHI
MOXKET paccMaTpuBaThCi TaKKe Kak JelCTBUTENbHAs Mepa, OIpejaesieHHas Ha
BHYTPEHHEM CTPYKTYPHOM MHOKecTBe (MHOrooOpaszuu). [Ipu 3TOM CyIecTBEHHYIO POJIb



urpaetr npobiema BbIOOpa BHYTPEHHHX OOOOIIEHHBIX KOOPAMHAT, XapaKTepU3YIOIIUX
CTPYKTYPY HJIH CUCTEMY.

[lepBbIM BOIIPOCOM, BO3HUKAIOIIMM IPH MCCIEJOBAHUU CIOXKHBIX CTPYKTYp M CHCTEM
SIBIISIETCS BOIIPOC O CBSI3U MEXKIY MPOCTPAHCTBOM, OIMUCHIBAIOIIMM BO3MOXKHBIE COCTOSTHHS
CTPYKTYpbI, BHYTPEHHUM IPOCTPAHCTBOM CTPYKTYPBI KaK CIIOKHOTO O0bEKTa M BHEITHHM
TCOMETPHUUECKUM TPOCTPAHCTBOM, OIHMCHIBAIOIIUM T'€OMETPUIO OKPYXKAMOIIEH Cpe/bl
(mosns1) . ITocTaHOBKa TOTO BOMPOCA YKA3bIBAET HA €IIE OJWH BOJHOBOM acleKT JUHAMUKU
CIIO)KHBIX CTPYKTYp W CHCTEM - TMpoOJieMy HIACHTH(QHUKAIIMA BEPOSITHOCTHOTO,
CTPYKTYpPHOTO M TEOMETPUYECKOr0 MPOCTPAHCTB, B paMKaX KOTOPBIX OMKCHIBACTCS
crcTeMa, IPUBOISAILINA K ONPEIEICHUI0 TAKUX TOHATHI KaKk KBaHT, 0000IIEHHAs BOJHA U
noJe.

BropeiM BOmpocoM, BO3HUKAIOIIMM NPU UCCICIOBAHUU CIIOKHBIX CTPYKTYP M CHUCTEM,
aBIsieTcs TpobiaeMa BeIOOpa 00OOIIEHHBIX KOOPAWHAT MPOCTPAHCTB, B PAMKaX KOTOPBIX
OIMCHIBACTCSI TUHAMUKA CTPYKTYPbI U (MJIM) CUCTEMBI - TO €CThb OCHOBHBIX KOOPJIMHAT,
XapaKTepU3YIOIIUX BHYTPEHHIOIO  CTPYKTYpy CHCTEMBI, a TakkKe KOOpJIWHAT,
OIMCHIBAIOLINX COBOKYITHOCTh BO3MOXKHBIX COCTOSSHUM  CHCTEMBI U JMHAMUKY
NepeMEIIeHHs CTPYKTYPBbI OTHOCUTEIBHO OIS

Tpetbeii pobaeMoit siBisieTcst mpoOiieMa BpeMeHH . BXxoauT i Bpemst (BpeMeHa) — B
9rCcI0 0000IMIEHHBIX KOOPIUHAT, ONMMCBHIBAIOUINX JUHAMHUKY CTPYKTYPBI WIIA CUCTEMBI, WIIH
OHO SIBISCTCS  MAapaMeTpPOM,  CBS3BIBAIOIIMM  IIOCJICAOBATEIbHBIC  OTOOpPaKCHUS
a0CTPaKTHBIX MHOKECTB, COOTBETCTBYIOIINX PA3IMYHBIM COCTOSIHUSM CTPYKTYphl? Bpems
UMeeT, Kak MUHUMYM, JIB€ UTIOCTacH:

a) BpeMs Kak MmapaMeTp, U3MEHsisi KOTOPBIA MBI CIICJUM 33 M3MEHCHHUEM CTPYKTYp

(cucreM ) u monei;

0) BpeMs Kak ojHa 13 0000IIEHHBIX KOOPIUHAT.

OnHoil n3 BakHEHIINX MpoOIeM CUHEPTeTUKU M HayKu BOoOIIe sBIseTcs mpoliema
00paTUMOCTH BpeMeHU. B Hacrosiee BpeMsi CTAHOBUTCS OYEBHIHBIM, UYTO YaCTHYHOE
pelieHre 3TOW  MpoOJeMBl  CBA3aHO C  MPOLECCaMU MOTEpPU  YCTOMUMBOCTH,
oudypranmoHHBIMI mporeccamu, nporeccamMu nepe3aMbIKaHUs TpaHMIL,
(bopMHpOBaHHEM YAAPHBIX BOJIH, XaOTU3ALHEH.

Hpyroit ¢unocodckoit 1 MaTemMaTHuecKoil MpoOIeMON, CBA3aHHOM CO BpEMEHEM,
ABJISIETCA MpobJIeMa ero AUCKPETHOCTH U HENMPEPHIBHOCTH M BO3MOXKHOCTEHN Mepexoja oT
€r0 TUCKPETHOTO BBEACHUS K HETPEPHIBHOMY.

I'masa 2.
I'pad cTtpykryp M coObITHIL.

Coovimue.

Mup coCTOUT M3 B3aUMOJICUCTBYIOIINX MEXKIY COOOM CTPYKTYp U CUCTEM, KOTOPBIE C
TOW WM WHOW CTEMEHBI0 JOCTOBEPHOCTH MOTYT OBITh BBIACIEHBI U3 OKPYKaIOLIEH
cpenbl. [IpocTeiimeit MareMaTHueCKOW MOJENBIO SBOJIONUHM CUCTEM SBJsETCS Tpad,
OJTHOM M3 KOOPIMHAT KOTOPOTO SIBISIETCS] BpeMsl. ¥Y3€ll SBOIIOIIMOHHOTO rpada ¢ MabIMH
OTpe3KaMH MpPUJIETalOIUX K HeMy pebep, COOTBETCTBYIOIIUNA ONpeAeIeHHOMY
KPUTUYECKOMY MOMEHTY OJBOJIOIHMH OyJeM HasblBaTh codbimuem. EctecTBeHHas



Kiaccuukanus rpagoB U COOTBETCTBYIOIIUX WM CBOOOJHBIX TPYII MOXKET CIYKUTh
OCHOBOM KJIacCU(PMKAIIMK TUIIOB BETBEH MUPOBOM 3BOMIONNH [3].

Bo mHoOrux ciyyasix BHeEIIHEE MPOSBICHUE B3aUMOACHCTBYIONIUX CTPYKTYpP HIH
CUCTeM KaXeTcd HaM JIeTePMHUHHPOBAHHBIM: COCTOSIHUS CHUCTEM [0 MOMEHTa
B3aUMOJCICTBUSA MIPAaKTUYECKH TOJHOCTBIO ONPEIENSIIOT MX COCTOSIHUS IOCIIe
B3aUMOJICHCTBUS, TO €CTh ITOCJIE CBEPIICHUS COOBITHS [4].

Oonako 00vekmovlt RNpPUpPoOObl, UHO20A NPOAGIAIOM  C60I0 C60000Yy npu
eé3aumooeiicmeuu medxcoy codoiul uiu npu 6HympeHHux mpauncgopmauyuax. B smom
cayuae ucxo0 codvimus He modxcem 0Ovlmb npeockazan 00no3nauno. Ilodmomy ons
A0EKBAMHO20 OMPANCEHUSA PEATbHO20 MUDPA IGOJIIOUUOHHBLIL 2pag) 00nxcen umemon
euie 00Hy Koopounamy - oughypkayuounyro. Mup ycmpoen maxkum 00pazom, 4umo
npeockazamep UCX00 MO0 UAU UHO20 COObIMUA He 6ce20a NpeoCmasnaemcs
603MOMCHBIM .

bugyprauyuonnvie coovimusa. Ilyctb UMEIOTCS JBE HCXOJHBIE CTPYKTYPHI.
MoskeM 71 MBI 3apaHee 3HaTbh, YTO MPOU3OUIET B pe3yibTaTe B3auMmoaenctsua? byner
U pe3ynpTaT oJHO3HAYHBIM? BOBce He Bcerja moBTOpEHHE Ka3anoch Obl OJJMHAKOBBIX
OMBITOB MPHUBOJAUT K OAHO3HAYHOMY pe3ysbrary. CoObITHA, PE3yJbTaThl KOTOPHIX HE
MOTyT OBITh OJHO3HAUYHO TMPEJCKa3aHbl, OyJIeM Ha3bIBaThb OUPYPKAUUOHHBIMU
coovimusamu [6].

Kaxxnomy Oynymemy OudypkallmOHHOMY COOBITHIO COOTBETCTBYET HE OJHH, a
HECKOJIBKO PE3YJIbTaTOB, KOTOPbIE MOTYT PEalM30BATHCA IIOCIE CBEPLICHHUS COOBITHS.
OTU pe3yabTaThl 00pa3yl0T MHOXKECTBO BO3MOXKHBIX PE3yIbTaTOB JAHHOTO COOBITHS.
Eciu cobbiTue mpoM30IIIO, TO W3 BCEro MHOXKECTBA BO3MOXKHBIX pE3YJIbTaTOB
peanu3yeTcst OAUH, U JajdbHEelIee pa3BUTHE MTPOLIECCa TPOUCXOAUT JIUIIb 110 OJHOMY U3
BO3MOXKHBIX CLIEHAPHEB JI0 TEX MOP, TOKA HE MPOU30UJET HOBOE COOBITHE C HECKOIBKUMU
BO3MO>XHBIMHU HCXO/IaMHU.

Takum oOpazom Qopmupyercs ougypkauyuonnas pazmepHocms zpaga
cmpykmyp u cobvtmui. 1lpy 3TOM KaXabli BapuUaHT pPe3yJbTAaTOB B3aWMOJICHCTBUSA
MO>KET UMETh CBOE KOJIMYECTBO PE3YJIbTUPYIOLIUX CTPYKTYD.

3Has TpeIIIecTBYIONIee COOBITHIO COCTOSHUE CHCTEMBI, BpPEMSI CBEPIICHHUS
COOBITHS M BO3MOXHBIE €ro HCXOJbl, MOXXHO IOCTPOUTH JII000€ CTPYKTYpHO-
O6udypkanmonHoe ceueHue OyIymero.

C npyroii CTOpPOHBI, €clii B3aUMOJIEHCTBYIOIINE CTPYKTYPhl paccCMaTpuUBaTh Kak
€ANHYI0 TMHAMUYECKYIO CUCTEMY, TO

ougyprayuonnoe codvimue - M0 MaAKAs KavyecmeeHHAsA mpanchopmayus
napamempog Ccucmembvl, KOmOpas MOJ}CEm 6bl6eCmU HA HECKOJIbKO pPa3nuiHbiX
ammpaxmopos.

[lepeBsa3ka aTTpakTOpHOM UM BEPOATHOCTHOM  WHTEPHPETALMA  HUCXOAOB
OM(YpKAIMOHHOTO COOBITUSL JaéT MYTEBOJHYI0 HHUTh K BBIICHEHMIO MEXaHH3MOB
MHOTO3HAYHOCTH Pe3y/IbTaTOB MOYTH HJICHTUYHBIX COOBITHH.

Bynaymiee u3BecTHO JHIIb ¢ KaKOW-TO BEpOSTHOCTBHIO. M3ydueHHe 3aKOHOB MPHUPOIBI
MO3BOJISIET JIMIIb CHU3UThH 10 MUHUMYMa HEONPEJIEIEHHOCTh B 3TOM 3HaHuu. OHAKO,
Oyayliee MOKET uepe3 HEKOTOpOe BpeMsl CTaTh HACTOSIIMM M, €CIIM CYUTaTh, 4TO O
HACTOSIIEM HM3BECTHO OOIbIIe, YeM O OyaymieM, TO MPHHIUIHATHLHO BCErla MOXKHO
YMEHBIIUTh HEU3BECTHOCTh OYAYHIEro A0 KaKOW-TO MHUHHMAJIbHOM BEIWYUHBI, CIENaB
€ro HACTOSIINM, MOCJE YEro OHO CTAHOBUTCS MPOLUIbIM, U BHOBb HEU3BECTHBIM, HO IO-



uHoMy. TeM caMbiM myTéM udenmughukayuu OyIyIero U HACTOSIIETO MBI MOJIy4aeM

uHngopmayuro 06 ucxojae OM ypKaMOHHOTO COOBITHS.

OnHako aTTPakTOPHBIM MOAXOJ K HCCIEAOBAHUIO OU(DYPKAIMOHHBIX COOBITHIA
MO3BOJISIET PAaCCMATPUBATh U COOBITUSI MPOTUBOIIOJIOKHOTO THIA. B HEKOTOPBIX ciiydasx
pa3nuyHbIe COOBITUSI MM HEMOYKH COOBITUI MOTYT NMPHUBECTH K OJHOMY aTTPAKTOpy -
HEKOTOPOMY COOBITHIO C OJHUM HCXOAOM. 3]IeCh CKPBIT €lé OJMH W3 MEXaHU3MOB
dopmuposanua ungpopmayuu 3a cuém udenmugurayuu Ucxo0006 codbImMuil.

VMeHnHO HanmMuyue TakuX aTTPaKTOPOB U BO3MOXKHOCTb UX IMpPE/ICKa3aHHs [O3BOJISIET
CJIO’KHBIM CTPYKTYPaM M CUCTEMaM BBDKUBATh B Xaoce OM(YypKaIIMOHHBIX COOBITHH.

B nameli MmoHorpaduu [6] U Ipyrux MCCICIOBAHUAX BBEICH Pl HOBBIX OHITHIA.

- Ilo anamorum ¢ KBaHTOBON MeEXaHUKOU [8], — KOMHAEKCHbLIL 601HOBOI 8eKMOpP
ougypkayuonnozo coovimus.

- Mepa, xapaxkTepusymolas COBOKYIHOCTb B3aUMOJEHCTBYIOIIUX CTPYKTYp H
COOTBETCTBYIOILIUH €il oneparop.

- Oboouwennviit napamemp Ilnanka, XapakTepu3yrOIUH HIUKINYHOCTD BIUSHUS MEPbI
Ha KOMIUICKCHBI BOJHOBOW BEKTOp OH(YpPKAlMOHHOTO COOBITHUS WM IEMOYKU
COOBITHH.

- Komnnexchulit onepamop «oeiicmeue - IJHmponus» NPOU3BOJILHOTO ceueHus rpada
CTPYKTYp U COOBITUH.

- Dumponua 0yoywiezo 6u(pypkallmOHHOrO0 COOBITHS M LENOYKH Ou(ypKalMOHHBIX
COOBITHI KaK Mepa HEONPeaeIEHHOCTH, CBSA3aHHAs C BO3MOKHOCTBIO CYIIIECTBOBAHUS
HECKOJIbKUX aJbTePHATUBHBIX HCXO/I0B.

-  HUugopmayua, npuobperaemass TpU CBEPIIEHUU COOBITHSI B  pe3ylibTaTe
uoeHmugukayuu OIHOTO W3 BO3MOXKHBIX HCXOJOB C peaJbHBIM HCXOAOM
MIPOU3OMIECIIETO COOBITUS.

- Hugopmayus, npuodbperaemas Npu uOeHMUPUKaAUUU HECKOIBKUX BO3MOMXKHBIX
HCXOJI0B COOBITHUS WJIN LIEMOYKH BO3MOXKHBIX COOBITHH.

- Hugopmayus, npuobperaemas B pe3ysbTaTe udeHmugpukayuu 1cxoaoB OyIynero
COOBITHS C UCXO/IaMU aHAJIOTMYHBIX COOBITHH, MPOU30LIEAIINX B IPOLLIOM C JaHHOU
CTPYKTYpOH

- Hughopmayusn, npuodperacmasi B pe3yibTaTe udeHmugpukayuu 1cxoaoB Oyaymero
COOBITHSI C MCXOJAaMH AHAJOTHYHBIX COOBITHM, MPOU3OLIEALIMX CO CTPYKTYpaMH,
AHAJIOTUYHBEIMHU JAHHOM.

- Oumponua npouinozo.

- Ilamamsb 0 cOOBITUSIX, KOTOPBIE MPUBOASAT K JaHHOMY COCTOSTHUIO.

- Bonanoeoit gekmop-mampuya cuicreMsl B3aUMOJIEHCTBYIOIUX CTPYKTYD.

B cnyuae, ecau mepa, omnpenensioniasi IMHaAMUKY CTPYKTYphl, 3HAUYUTEIIbHO MEHbIIIE
3Ha4eHUH, MpUHUMaeMbIX mapamerpoM [lmanka, TO paspabaTbiBaemMas TeOpHs
CTAHOBUTCS AHAJIOTMYHOM KJIACCUYECKOM TEOPUU CIIYYalHBIX IPOLECCOB M TEOPHUH
JMHAMUYECKHUX CUCTEM, COXPAHSIOIIUX MEpY.

BBeneHHple TIOHSATHS W COOTBETCTBYIOIIME WM MaTeMaTHYECKHE CTPYKTYPHI
MO3BOJIMJIM ~ TIOJAYYUTh PAJd  AHAIMTUYECKHX  COOTHOIIEHWH Ui  HapaMeTpoB
OU(pYpKATMOHHOTO COOBITHS WJIH LIETIOUYKH OM(ypKaIIMOHHBIX COOBITHUH.

Cpenu Hux:



(dbopMynBl 111 BEKTOPHOTO CIIOKEHHSI KOMILJICKCHBIX KOMIIOHEHT BOJHOBOTO
BEKTOpa B Cllydae UACHTU(PUKALIUU UCXOA0B OM(YpKALIMOHHOTO COOBITUS WM IETIOYKU
COOBITHIA;

- 0000wennoe pasencmeo Illpéouncepa 11 TPOU3BOJHOW TIO BpPEMEHU OT
BOJIHOBOT'O BEKTOpPA — MAaTPULIbL;

- 0000wénnoe paeencmeo Illpéouncepa nyisi NPOU3BOJHONM TIO BPEMEHH OT
KOMIIJIEKCHOW BOJTHOBOM (DYHKITMH CUCTEMBI.

- CTIpyKTypHas GopMmyna A ONpelNeieHUs] Oelcmeus u IHMmponuu-ungpopmayuu
CIIO’KHOW MEPapXUUECKON CUCTEMBI, y4acTBYIOIIEH B OM(]ypKalmOHHOM COOBITHH.

- O0OOMIEHHBIN 3aKOH pocma IHmMponuu B CUCTEMAX, CTPYKTYPHI, BXOASIINE B
KOTOpblE, H  COOBITHSA, MPOUCXOMANIME C KOTOPBIMH, HE MOTYT OBITb
UICHTU(QUIIUPOBAHBI.

BBeneHbl NOHSATUS KOMRIEKCHO20 onepamopa IHepuu U KOMNJIEKCHOU IHepeUuU

CUCTEMBbI, Y4acTBYIOIIEH B OU(]ypKaIMOHHBIX COOBITHSIX.

JlokazaHa TeopemMa 0 BO3MOKHOCTH PacCILEIUIEHHs] BEKTOpa-MaTpULbl IPOU3BOJILHOM

CUCTEMBbI Ha OUYPKAUUOHHYIO U CIMPYKIMYPHYIO YACHU .

W3ydeHsl HEKOTOpBIE YacTHBIE ciaydan OW(YpKAMOHHBIX COOBITUH W IEMOYEK

COOBITHIA, COOTBETCTBYIOIIMX OTAEIBHBIM BETBSIM rpada.

I'naBa 3. MaremaTnuyeckoe onucaHue U30JJMPOBAHHOM CTPYKTYPHI.

MareMaTHuecKkoe MOJICIMPOBAHUE CAMOOPTaHU3YIOLIUXCS CTPYKTYpP M CHCTEM Hayaro C
MPOCTEHUIIIETO CIIy4asi, KOTOPBIM JIETKO PEATU3YETCsl Ha KOMITBIOTEPE.

BBeneHO MOHATHE aBTOHOMHOMN JTWHAMMYECKOW CTPYKTYpPbI ¢ KOHEUHBIM YHCIOM
BO3MOJKHBIX COCTOSTHU.

Ilepexoa M3 OAHOTO MOMEHTa BPEMEHH B JIPYroil XapakTepu3yeTcsi HEKOTOPHIM
MHOTO3HAYHBIM OTOOpaXEHHEM OJIHOTO COCTOSHHS B JApyrue. B pamkax 3Toro
0TOOpa)KeHHsI Tepexo] M3 OJHOTO BO3MOXKHOTO COCTOSIHUSL B JAPYroe, ONpeaessieMblid
(GbyHKIHEH, OCYIECTBISIONICH 3TO 0TOOpaKEHHE, XapaKTEPU3yeTCsl HEKOTOPBIM YHCIIOM,
KOTOpoe OyJeM Ha3blBaTh BEPOATHOCTBIO Mepexona. Torjaa, eciu KakJIOMy MOMEHTY
BHYTPEHHETO BPEMEHH COINOCTaBUTh HEKOTOPOE paclpesielieHHe BEpOSTHOCTEH
BO3MOJKHBIX COCTOSTHHI, TO COOTBETCTBYIOILIEE PACHPE/IENICHHE BEPOATHOCTEN COCTOSHUIMA
CHCTEMBI MOXXHO OIPEJIENIUTH B OO0 IPYroil MOMEHT BpEeMEHH KakK B IPOILIOM, TaK U B
Oynymem. Takas OudypkaloHHas cucTeMa Ha3BaHa aBTOHOMHOM. J[J1s1 3Toi cucTeMsl, B
Cllydae KOHEYHOTO YKCIIa BOBMOXKHBIX COCTOSTHUM, MOXET OBITh IIOCTPOCH HaJIOKCHHBIH
Ha coOcTBeHHOE Bpems rpad OudypKalMOHHBIX COOBITHH C COOTBETCTBYIOIIMMH 3THUM
COOBITHSIM OTHOCHTEIBHBIMH BEPOSTHOCTSIMHA. T€M caMbIM, BBOJUTCS ABTOHOMHBIH
BEKTOP BEPOSTHOCTH COCTOSHUN, W3MEHSIOMIMICS MO Hamepe] 33aJaHHOMY 3aKOHY,
OTIpeIeNIIEMOMY HE 3aBUCSIIECH OT MECTHOTO BPEMEHHU MaTpHIICH TIepexoa.

W3yuenne CBONCTB TaKUX CHCTEM 3KBUBAJIEHTHO M3YUYEHHIO CBOWCTB OJHOTO M3
YaCTHBIX CIy4aeB MapKOBCKHX Iporeccos [9].

PaccMoTpeHb! yacTHBIE Cllyyal aBTOHOMHBIX OM(YPKAIIMOHHBIX CUCTEM C KOHEYHBIM
YHCIIOM BO3MOYKHBIX COCTOSTHUM M OCYIIIECTBIICHA MX KITACCHU(PUKAIIHSL.

N3ydenne quHaMHKU MOJEnH OMpypKalMOHHON CUCTEMBI C
KOHEYHBIM YHCJIOM BO3MOKHBIX COCTOSTHUM IO3BOJISIET IIPEMJIOKUTD €€ B



Ka4CCTBC OCHOBHOI'O 3JICMCHTA HOBOI'O THUIIA KOMIIBIOTCPA, KOTOpBIfI MBI

Ha3BaJIN LICJIOCTHBIM.

Takoil KOMIBIOTEP MOJKCH BKIIOYATh B CEOSI TpUATy SJIEMEHTOB, SBISIOIIUXCS,
KaKk 3TO OBUIO MOKa3aHO HamMu B [6], HEOOXOIWMBIMH COCTABJISIFOITUMHU JTFOOOM
CaMOOPTaHU3YIOMICHCS TPAHCTIOPTHO-UH(POPMAITUOHHON CHCTEMBI.

Ilone
/ \

CoOCTBEHHO CTPYKTYpa ----- Kontpoiutep

[lenocTHBIi KOMIBIOTEP JAOJDKEH MMETh KBa3sU(PAKTAIbHYIO CTPYKTYpy -
LEJIOCTHBIMU JIOJDKHBI OBITh HE TOJBKO KOMIIBIOTEP, HO M €ro 3JEMEHThI, a TaKxkKe
Mepapxusi €ro MOACHCTEM M CHUCTEM, KOTOpbIE (OPMHUPYIOTCS W3 KOMITBIOTEPOB 3TOTO
THUIIA.

CoOCTBEHHO CTPYKTYpOHl IIEJIOCTHOIO 3JIEMEHTAa TaKOro KOMIIBIOTEPA MOXKET
cTaTh OM(ypKAMOHHBIN 3JIEMEHT - KOMIIbIOTEpHAs pean3alus AMHAMUKH aBTOHOMHOM
Ou(ypKalMOHHON CUCTEMBI C IBYMSI BO3MOKHBIMH COCTOSTHUSIMH.

KoHTpomiepoM »31eMEHTa ILEJIOCTHOIO KOMIIBIOTEpA SBJIAETCS BHYTPECHHHU
MEXaHM3M, BbIpaOATHIBAIOLINI 3HAUEHNE BETMUYUHBI PACIIPE/ICICHUS BEPOSITHOCTU MEXKIY
JBYMsI COCTOSIHUSIMM 3JIEMEHTA.

Kpome Toro, nomxkeH cyuiecTBoBaTb TI'€HEpaTOp JEHCTBUTEIBHBIX YHCEN,
KOTOPBIM MO>KET MOJIETMPOBATh I10JI€ AJIEMEHTA.

[lepeuncnum HEKOTOpbIE U3 3a]1a4, KOTOPbIE MOTYT OBITh PELIEHBI MPU OMOIIH
LIEJIOCTHOTO KOMITBIOTEpA.

1. MaremaTnueckoe MOJETUPOBAHUE CTOXAaCTHUYECKUX IPOILIECCOB, B YACTHOCTH,
MapKOBCKUX LIETIEH.

2. OnucaHue UENOYKH OW(YpPKAIMOHHBIX COOBITHHA, TMPH peaTu3alii KaKIoro W3
KOTOPBIX KOMIIBIOTEP MOXKET C ONPEJEICHHON BEPOSTHOCTHIO BBINTH HA HEKOTOPBIN
JI€TEPMUHUPOBAHHBIM aJTOPUTM, 3aBEPILAOLIUICS OYEpEeNHbIM OM(ypKaLHOHHBIM
coObiTHeM. TeM caMbIM BO3HUKAET BO3MOYKHOCTH CO3JIaHHMsSI KOMIIBIOTEPHOW MOJIENN
OnGypKaImOHHOTO TpoIiecca.

3. MojenupoBaHue HEKOTOPBIX ACHEKTOB CAMOOPTaHU3alMK CIOXKHBIX AMHAMHUYECKUX
cUCTeM (HampuMmep, peKMMOB CAMOOPTraHU30BaHHOM KPUTUYHOCTH).

4. W3ydeHue NTMHAMHMKH Pa3MHOXKAIOIIUXCSA CUCTEM H ITPOLIECCOB.

5. AHanmu3 reHe3uca yCTOMYMBBIX CTATHCTHYECKMX PACHpPENENIEHHH B TPAHCIOPTHO-

MH(GOPMAIIMOHHBIX CHCTEMax, a TaKXKe MOJICIMPOBAHUE SBICHHS SBOJIIOLUHN peabHBIX

CTPYKTYpP U CHCTEM.

Ecim BBecTH B paccMOTpeHMe BHelIHee BpeMsi KaK HelpepbIBHO

H3MEHAINMICS NapaMeTp, TO BCSAKasi aBTOHOMHAasi CTPYKTypa, HeCMOTpPsi HA
NMOTEHIHAJIbHYI0 0€CKOHEYHOCTh, HMeeT HA4YaJ10 U KOHell, a CJIeJ0BaTeJbHO0, KAKOM -

TO mepuoa CymecCcTBOBaHUA M TEM CaMbIM OTJIUYACTCH OT paCCMOTpeHHOﬁ BbIIII€C



HaeaIbHOI MOJ€JIN, HMellen MNOTCHIUAJIBHO 0ecKoHeYHOoe BpeEMs

CyumieCTrBOBaHUs.

[Ipocrelimmii, Hambonee CXEeMAaTUYECKUH BHJ OIMCAaHHUA JSTOrO CBOWCTBA
pEAIbHBIX CTPYKTYp COCTOMT B IPEICTABJICHUU JWHAMUKH CTPYKTYpBHl B BUAE ABYX
yucen 0 u 1, rae 0 cOOTBETCTBYET OTCYTCTBHIO CTPYKTYPHI, a 1 - ee cymectBoBanuto. o
MOMEHTA t; CTPYKTYpBI HE CyIECTBOBAI0. Mepa CylecTBOBaHMs 3aJaHHOM CTPYKTYPBI,

paBHsNach Hymo. B MOMEHT 1, NpPOM30LLIO PpOXKAECHUE CTPYKTYpBL, KOTOpas
IIPOCYIIECTBOBAA O MOMEHTAa BpEMEHHU 1,, IOCiIe KOTOPOro oHa ucudesna. Jlaxe takoe
MIPOCTEMIIIee PACCMOTPEHUE TTO3BOJISIET BBECTH PAJI TOHSATHUH.

1. MoMeHT poxieHHs CTPYKTYpBI t;
2. MoMeHT paspylleHHs - HCUE3HOBEHHUsS CTPYKTYPHI t,

3. CpOK KH3HHU CTPYKTYPBI dt=1t, -1,

Ecnu nmponecc cymecTBoBaHUs CTPYKTYP pacCMaTpuBaTh KAaK HENPEPBIBHBIM BO
BPEMEHH, TO B MOMEHTBI BO3HUKHOBEHHUS U Pa3pyLICHUs CTPYKTYp B IIPUPOIE JOJIKHBI
IIPOUCXOJIUTh KAueCTBEHHbIE HM3MEHEHHUs (Belb poOXKAaeTcss (MM MCYe3aeT) HedTo
cyuiectBeHHoe). [Ipu mpocreiilieM paccCMOTPEHUHM MOKHO CUYHMTATh, YTO POXKACHHUE U
HCYE3HOBEHHE CTPYKTYpPhl IPOUCXOASAT MIHOBEHHO. OJTO JOCTaTOYHO CHJIBHOE
JIOTYILIEHNE, XOTS BO MHOTHMX CJIydYasX JIEHCTBUTENBHO IMPOUCXOJUT OYEHb OBICTpOE
(dbopMHpOBaHKE HOBBIX CTPYKTYp M pa3pylieHue crapbix. He 3ps B 4eIoBeYeCKOM s3bIKE
CYLIECTBYIOT TaKHM€ CJIOBa, Kak KaracTpoda, Kpu3uc, B3pbIB, peBoitonus U T.1. OaHaKo,
Kak Obl OBICTPO HHU MPOUCXOAMUIO B HEKOTOPBIX Clydasx (QOpPMHpPOBAHHE HOBBIX
CTPYKTYp, BCE PABHO 3TO IIPOLECC, UMEIOIINMI Ty WU UHYIO IPOTSKEHHOCTh BO BPEMEHHU.
B HekoTOpBIX ciyyasx mporecc GOpMHUPOBAHUS CTPYKTYP MOXKET OKa3aThCs JOCTATOYHO
JUIMTENbHBIM. Kakue ke M3MEHEHUs B PACCMOTPEHHOM HaMH IOJXO0J€ MOKHO BBECTH,
€ClIi  y4yecTb YKazaHHble oOcrtosdTenbcTBa? BmecTo MrHOBeHHOro (hopMupOBaHUS
CTPYKTYpbl M1 MTHOBEHHOTO €€ pa3pylIeHHs HEOOXOIMMO BBECTH KaKHE-TO KOHEYHbIE
MepUOIbl BO3HUKHOBEHUS M PA3pYIICHHS CTPYKTYpHI 2At. DTO BIOJHE €CTECTBEHHOE
JOTyIIIEHNE BICYET 3a COOOH psifi CIIEACTBUM.

IIepBoe cneacTBue COCTOUT B TOM, YTO BO3HUKAET BOIIPOC, & YTO K€ IIPOUCXOIAUT
CO CTPYKTypoH B 3Tu mnepuoanl? CymiecTByeT oHa wiu HeT? OTBET Ha ATOT BOIPOC
coBceM He TpuBHaicH. llo-BuauMMOMy, B IEpPHOABI POXKIEHUA M pa3pylleHUs IIpo
CTPYKTYPY HENb3sl C IMOJTHOW ONPENEIEHHOCTIO CKa3aTh HA TO, YTO OHA CYIIECTBYET, HU
TO, uTO €€ HeT. Ecnu Bc€ e cuntarh npoiecc GopMUPOBAHUS CTPYKTYPbI HETIPEPHIBHBIM
U B MOMEHT [t0 —At,]CprKTypa orcyrctByer- 0, a B MOMEHT [to +At,] CTPYKTYypa
cymectByer-1, TO TOYKM TpaeKTOPHUHM CTPYKTYpbl Ha BpPEMEHHOM  OTpE3Ke
[tO—At,tOJrAt], MOKHO COEJMHHUTH IIABHOM KpUBOH. 3HaueHUs BENUYUH (YHKIMH,
ONMCBIBAEMOM 3TOW KPUBOM, MOYKHO HHTEPIPETHUPOBATH KAK MEpPY CYILIECTBOBaHUS

(3penmoctu) CTPYKTYphl. B mepuon poxaeHus HENb3s CKa3zaTh, 4YTO CTPYKTypa HeE
CYIIECTBYET, HO €I HeNb3s CKa3aTh YTO CTPYKTYpa YK€ HOJTHOCTHIO 0(opMIIeHA.



ITonbITaeMcst pemuTh 3Ty 3a4a4y C IPyrod CTOpoHbl. Mepa, XxapakTepHu3yromas
MIPOU3BOJBHYIO  CTPYKTYPY, MOXET OBbITh I[OJy4eHa, Hampumep, Kak o0BbEM
MHOro00Opasusi,  OHpenensieMoro  OOOOMIEHHBIMM  KOOPIMHATAMH  BHYTPEHHETO
MPOCTPAHCTBA. JTOT 00BEM MOXKET MEHSTHCS B MPOIECCE CYIIECTBOBAHUS CTPYKTYPBHI.
Ecnu cTpyKTyphl HET, TO HET M MHOrooOpasusi, ee omuchiBaroniero. B mpouecce
cyuiecTBoBaHUs ((PYHKIIMOHUPOBAHUS) CTPYKTYphI CYIIECTBYET KaKOW-TO IPOMEXYTOK
BPEMEHH, KOIJla MHOrooOpasue, OIHMCHIBAIOLIEE CTPYKTYPY, HMEET MAaKCHUMAaJIbHBIH
00béM. Ecaum 00béM MHOTOOOpaswsi, OMHMCHIBAIOIIETO CTPYKTYpYy B J0O0H MOMEHT
BPEMEHM, IOJEIUTh Ha €ro MaKCHUMaJbHOE 3HAa4eHHE, TO IOJIy4UM B HauboJjee
€CTECTBEHHOM Cllydae HEKOTOPYI0 KpPHUBYIO 3aBUCUMOCTH JSTOW OTHOCUTEIIbHOMN
BEJIMYMHBI OT BPEMEHHU, HAUMHAIOLIYIOCS C HYJIS U IUIaBHO BBIXOJAIIYIO HA EAUHUILY.

PaccmoTpum HekoTopble OOIIME 3aKOHOMEPHOCTH, CBSI3aHHBIE C OSTaloM
poxxneHust cTpykTypsl. Kak cienyer u3 Toil HHQOpMaIu, KOTOPYIO Mbl MOIY4aeM MpU
M3Y4YCHUH TMPUPOIbI, MOKHO paccMaTpUBaTh HECKOJIBKO CIOCOOOB POXKJIEHUS HOBBIX
CTPYKTYP.

a) [IlosiBnenne HOBON CTPYKTypbl (BOJIHBI) BCJIEICTBUE OOBEIMHEHUS WU
caMOOpraHU3alMy HECKOJIBKHUX OJTHOPOJIHBIX CTPYKTYpP (KBaHTOB).

0) IlosiBneHue HOBOI CTPYKTYpBI B pe3yibTaTe AeNeHUs CTPYKTYpbl Ha JIBe W Oosee
qyacTei.

B) [losiBeHne HOBOM CTPYKTYPBHI WJIM HECKOJBKUX HOBBIX CTPYKTYp BCIEACTBHE MOTEPU
YCTOMYHUBOCTU CTPYKTYPHI, CYIIECTBOBABILICH /10 MX 00pa30oBaHUs

r) PoxxneHre HOBOM CTPYKTYpbI B pe3ysbTaTe MOJHOTO MM YaCTHMYHOIO CIHSHUSA ABYX
POJICTBEHHBIX CTPYKTYp C BO3MOXXHBIM ME€pPEXOJOM 3aTeéM K MHOTOKPAaTHOMY
HCIOJIb30BAHUIO BTOPOTO CIIOCO0A.

1) Poxnenne HOBOM CTPYKTYpBI ITyTEM U3JIy4€HUsI CTPYKTYp O0jiee BHICOKUX KIJIACCOB.

e) B kauectBe oOTHENBHOrO crocoda MOXXET paccMaTpUBaThbCs LEIEHANPaBICHHOE
(hopMHpOBaHNE HOBBIX CTPYKTYpP CTPYKTYpamu 0oJiee BBICOKOTO Kilacca.

CriocoObl po’kieHHEe HOBBIX CTPYKTYp B OMOJIOrUU onucaHsl, Harpumep, [1. Teiibspom ne
[apaenom.[10,c. 90].

BosbIIIMHCTBO OMMCAaHHBIX CHOCOOOB MPUBOAUT K HEOOXOAMMOCTH aHajW3a IMpolecca
(GOopMHpPOBaHUSI HOBBIX CTPYKTYp Kak OM(YpKAallMOHHOTO HW3MEHEHHUS CTaphIX, YXKe
CYLIECTBOBABIIUX paHEE CUCTEM M CTPYKTYp . Tem caMblM, IPOLECC MOSBICHHUS M
paspyuieHus CTPYKTYp BKJIIOYAeTCs B LIETIOUKY MPEBpAIIEHUN OJHUX CTPYKTYpP B Ipyrue
[6].

Bo MHOrux cmydasix Mbl CUMTaeM, 4TO CTPYKTYphI IIOCJIE€ CBOETrO MOSBICHUS
HAUMHAIOT U3MEHATh 3HAYeHHs O0O0OOIIEHHBIX KOOPAMHAT, HE MEHss, HalpuMmep, 4ucia
0000IIEHHBIX KOOPAUHAT MPUOIMHKEHHO OMUCHIBAIOIIETO X MHOTO0OOpasus. B xauecTe
IIPUMEPOB MOYKHO ITPUBECTH:

a) pOCT aMIUIUTY/Ibl TOBEPXHOCTHONW MOPCKOI BOJIHBI ITPH NMPUOIMKEHUN €€ K Oepery;

0) pocT mapoBOro My3bIpbKa WJIM MNApOBOW KaBEpHbI IpPH YBEIUYEHUH CKOPOCTH
JBUKEHUS TEJIa;

B) POCT KPUCTAJJIOB B PacTBOPE;

') pOCT aTOMHOT0 IrpHoda;

1) POCT )KMBOT'O OpraHU3Ma;

€) pOCT Ynciia HAyYHBIX UCCIICIOBAaHUN B HOBOM OTPACiIM 3HAHUM.



IIpoueccel Takoro pocta MOTYT 3HaYUTENBHO OTIMYATHCA APYT OT APYra, OJHAKO
BO MHOTHMX CJlydYasX OHHM 00JIaJar0T HEKOTOPBIMHU OOIIMMU OcoOeHHOcTsMU. Ecmm s
CTPYKTYp TaKOTO THIIAa MOKET ObITh BBEAEH KAKOH-IMOO OJMH MapaMeTp, MHTETPAIbHO
OTIpECISIONIUN Mepy CTPYKTYpBI (IIapaMeTp LEJIOro), TO B HEKOTOPBIX CIydasX MOXKHO
HE TOJIBKO BBIJCITUTH OOUIMI MeXaHu3M (OPMHPOBAHUS TAKUX CTPYKTYp, HO M HaWTH
MpOoCTEHIIe MaTeMaTUYeCKUe MOJENU, KOTOpbIe MNPUOIMKEHHO OMMCHIBAIOT 3TOT
MEXaHU3M U KOTOpPbIE MO3BOJIIIOT MOJEIMPOBATh KOJIMUYECTBEHHBIE M KaueCTBEHHBIE
3aKOHOMEPHOCTHU POCTA CTPYKTYpP B JAHHOM CIIydae.

B [6] moka3aHo, 4TO IpU aHaIU3€ JUHAMHYECKUX CTPYKTYp M CUCTEM MOYKHO
BBECTH KOMIUIEKCHYIO BOJHOBYIO (YHKIHIO (BEKTOP-MATpUIly), OMHUCHIBAIOIIYIO
JUHAMHYECKYIO0 CUCTEMY (CTPYKTYpPY), peajibHas U MHHMMasl 4aCTH KOTOpPOW CBSA3aHbI C
MepoH, XapakTepusyrolieil e€¢ BHyTpeHHee (pa3oBoe MPOCTPAHCTBO U BEPOSITHOCTHBIMU
XapaKTepUCTHKaMU OM(ypKalMOHHBIX COOBITHIA, B KOTOPBIX CTPYKTypa Yy4acTBYeET.

OTU 00CTOATENHCTBA IMO3BOJSIOT paccMaTpUBaTh B KayecTBE MaTeMaTHYEeCKOU
OCHOBBI Ui  HCCIENOBaHHMS CTPYKTYp Ha IEPBOM JTale IENOYKy TOJIOMOPQHBIX
byHKIMI KOMIUIEKCHOM mepeMmeHHO# [11]. Dta mepemeHHas MOKeT ObITh Ha3BaHA
KOMIUIEKCHBIM I1apaMeTpOM LIEJIOr0 CTPYKTYphl (MM KOMIUIEKCHBIM MapaMeTpoM
[Tnanka).

B cootBeTcTBHM C BBICKA3aHHOW I'MIIOTE30M HA CIEAYIOLIEM IIare pacCMOTPEHUs
B KadyecTBe OO0JAacTH OMNpeAeNieHUS KOMILIEKCHOM Mepbl, OMHCHIBAIOIIEH BO3MO>KHBIE
COBOKYITHOCTU COCTOSIHUH, B KOTOpPBIX MOXKET HaXOAMUTbCS JUHAMHUYECKas CUCTEMA,
MIPUHSATO I0JI€ KOMIIEKCHBIX YUCcen (T0Jie AeHCTBUTEIbHBIX YHCET PAaCCMAaTPUBAETCS KaK
YaCTHBIA cTydaid 3Toi 6osee o01ieit 001acTi pacCMOTPEHUS ).

ITonpobHO wuccnenoBaHa LENOYKa JIMHEHHBIX OTOOpaKEHUH KOMIUIEKCHOTO
MIEPEMEHHOT0, U M3YyY€Hbl XapaKTepHble OCOOEHHOCTH ATOW JMHAMUYECKOW CUCTEMBI.
IToka3aHo, 4TO MpH OINpPENEIEHHBIX YCIOBUAX B IMpejese OOJbLION YacTOThl UTEpaIUii
JUHAMHKa TaKOM CHUCTEMbl CTAaHOBHUTCA HKBHBAJEHTHOW JUHAMHKE, OIUCBHIBAEMOI
KOMIUIEKCHBIM ~ JIMHEHHBIM nuddepeHnnansipiM - ypaBHeHueM. [lomydeHo oOuiee
pelIeHre ATOr0 YpaBHEHUS B BHJI€ HKCIIOHEHIIMATbHOU PYHKIIMK OT BpeMeHu. Bo3MorkHa
Takas MHTEpIpeTalus NPUPOAHBIX SBICHUH, YTO OOBIYHOE BHEIIHEE BpeMs - BpeMs
B3aMMOJICHCTBUS ABJISIETCS JIMIOb JIMHEWHBIM MNPUOIMKEHHEM K peallbHOMY
(9KCIIOHEHLIMAJILHOMY)  BpPEMEHHM  JMHAMHYECKOM  CTPYKTypbl  (KacaTelnbHOM K
AKCTIOHCHIIMAIbHONW KPUBOW B €IUHMIIC). Toraa peasbHbIM BPEMEHEM, OTPEICISIOIINM
JUHAMHKY CTPYKTYPbI, MOXET SIBUTHCSI HE IMHENHOE BPEMSI, a IKCIIOHEHIIMAIBbHOE BpEMSI.
B oarom cinydae riaBHy0 poiib B aHaJM3€ JWHAMUKH CTPYKTYp UIpalOT He
HKCIOHEHIIMAJIbHbIE, a CTeNeHHble (YHKIMU. BromHe BO3MOXKHO, YTO 3TO YAaCTUYHO
OOBSICHSIET BE3JECYIIHOCTh CTENEHHBIX (QYHKIUI NpU U3YYEHUH CaMOOPTaHU3YIOIIUXCS
CTPYKTYP.

AHaJOTMYHBIN MOIX0/ K BOJIHOBOM ()YHKIIMH MO3BOJIIET BBECTH B PACCMOTPEHHUE
HKCHOHEHTHI OT CTENEHHBIX (DYHKIIMIA, 0OIIMe CBOMCTBA KOTOPBHIX U BO3MOXHBIE 00JIACTH
UX MIPUMEHEHHS B HACTOSIIIEE BPEMsI €1l MaJIO U3yUYEHBI.

3aMeHa mapaMeTpoB BPEMEHH U BOJIHOBOM (DYHKIIMM TO3BOJIMJIA OCYLIECTBUTH
Lenouky TpaHcpopmanuii nuHerHol cuctemsl [12]. B nmanHOM wacTHOM ciydae
IIPOSBWJIOCH ~OCHOBHOE CTPYKTYPHOE CBOWCTBO MaTe€MaTH4YeCKMX Mozene (a
CIIEIOBATENBbHO, U CTPYKTYPhl IPUPOIHBIX 0OBEKTOB, KOTOpble OHU OMUCHIBAIOT). Eciu



MPUMEHUTh K MAaTeMaTUYECKUM HCCIIeI0BaHUsIM OCHOBHYIO Tpuany P.I'.bapanuesa [13-
18]

HUnmyuyuo
/ \
Pauuo -------- Amoumo,

TO OHA MOKET OBITh OTOOpaKCHA Ha HEKOTOPOE TPEXMEPHOE a0CTPAKTHOE MTPOCTPAHCTBO,
0000IIEHHBIMU KOOPIUHATAMH KOTOPOTO SIBJISIFOTCS

KoHTnHyansHOCTH
(MourHOCTB)
/ \
Pa3smepHoctp ---------- Uepapxus
(Yucno nepemennbix) (CrerneHb HEIMHEHHOCTH)

PaccmoTpuM nepBoHavanbHO JIBUKEHHUE 110 OCH KOHTHHYAJIbHOCTH.

B nawane 5Toit ocu MOxHO pacmnonoxuth yucia 0 u 1, cBiI3b KOTOPBIX C
peanbHBIMU 00bEKTaMH ObliIa yCTaHOBJIEHA Hamu paHee. CeayOmUMH Ha TOH IIKaje
pacmosararoTcs KOHEUHble MHOXKECTBa (KOTOpbIE MOTYT OBITh B3aUMHO OJIHO3HAYHO
O0TOOpakeHbl Ha KOHEYHYK0 COBOKYIHOCTb ILeNnblX uyucen). Jlamee Ha mikanie
KOHTHUHYaJIbHOCTH PACIOJIOKEHBI CYETHbIE OECKOHEUYHbIE MHOXKECTBA (HATypajIbHBIA Pl
yucesl, OECKOHEUHBIE TOCIIEI0BAaTEIbHOCTH, COBOKYIIHOCTh PAllMOHANbHBIX YHCET U T.
n.). Emé nanee mHoXecTBa, o0iaiaroue MOIIHOCThIO KOHTUHYYMa (MppallMOHANIbHbBIE
4uclia, JeHCTBUTENbHBIE YNCiIa, KOMIUIEKCHBIE YHCIIa, KOHEYHOMEPHbBIE MAaTPUIIBI U T.JI.).
JlanbHeiliiiee TPOAOIKEHHWE IIKANbl JIGKUT B 00JacTH ONpeAeNeHUss MOIIHOCTH
COBOKYITHOCTH MOJIMHOKECTB MHOKE€CTBA MOIITHOCTH KOHTHHYYyMa [19].

AHaNIOTHYHBIM  00pa3oM MOXHO TMepeMemaThCs IO OCH Pa3MEpHOCTH.
Pa3smepHOCTh — MOHSATHE, XapaKTEPU3YIOIIEE YUCIO OJHOBPEMEHHO paccMaTpUBAEMBIX
MEePeMEHHbIX. BenuunHa pa3MepHOCTH MOXET Mpo0eratb Ty K€ COBOKYIHOCTh
3HAYEHHM, YTO ¥ BETMYMHA KOHTUHYATbHOCTH — OT HYJISI M €IMHUIIBI 10 KOHTHUHYAJIBHOTO
MHO’KE€CTBA KOOPAMHAT, ¥, BO3MOXHO, AAJIEE .

AHanu3 WepapXu4yecKod KOOPAUHATHI MATEMATUKH HA4YHEM C JIMHEHHBIX
oroOpakenuii. JluneiiHas ¢QyHKIMS MOKeT OBITh oOIpeneneHa Ha JO0H Touke
IUIOCKOCTH,  (OpMUpYEeMOl  ABYyMs TEpBBIMH  KOOpAMHATAMM: MOIIHOCTBIO U
pazMepHocThio. OIHAKO, YK€ aHAIMU3 IENOYeK ITUHEHHBIX OTOOpaKeHWM, MOAOOHBIN
KpaTKO OINMCAaHHOMY HAaMM paHee JUIsi MHOXXECTBA KOMIUIEKCHBIX YHMCEN BBIBOAUT Ha
CIIeyIOIUNA YpOBeHb Hepapxuu. llemodka TMHEHHBIX OTOOpaKEHHIA, OIMpeneIsieMbIX
3alaHHON  (DYHKIIMEH, TOPOXKIAACT HEKOTOPBIA TMPOIECC, SBISIOMIMICS MOJEIBIO
MOTEHIIMATBFHO O0ECKOHEYHON CTPYKTYphL. DTa MOCIEAO0BATEIHHOCTh MOPOXKIAET HOBBIM,
CHauaja JUCKPETHBIN (IMIPUHUMAIOIINNA TOCIEeI0BAaTEIbHO IIETIble 3HAYEHHs) MapaMerp
BPEMEHHU, KOTOPBIM MpH MOMOIIM MPEANONOKEHUS O TJIAAKOCTH paccMaTpUBAEMBbIX
GbyHKIHMA MOXKET OBITh MpeoOpa3oBaH B KOHTUHYAJIbHBIN MapameTp. Ha sTom ypoBHE B
MaTEMAaTHKE TOSIBJISIFOTCSI CHCTEMBl JIMHEWHBIX U depeHINaNbHbIX YpPaBHCHHIA,



pELIEHUAMU KOTOPBIX OKa3bIBAIOTCS HKCIIOHEHIIMAJIbHbIE OTOOpakeHUs. DTOT MPOLIECC, C
TEMH UM UHBIMU OCOOEHHOCTSIMM, IPOMCXOJUT Ha/l BCEH MIOCKOCThIO KOHTUHYAJIbHOCTh
- Pa3MEpPHOCTh M MMEHHO €ro M3y4YCHHIO IOCBSIICHA OOJbINAas YacTb MaTeMaTHYECKUX
HUCCIIEJOBAHUN.

Bropoii stax uepapxuu GopMUPYETCS U3 MEPBOrO MyTEM B3ATHs 00OOIICHHBIX
HKCIOHEHT OT JIMHEHHBIX ONEepaTOpOB, IEHCTBYIOIIMX Ha MEPBOM 3Take. AHAJIOTUYHO,
Nepexos OT BTOPOTO dTaXka K IIEPBOMY MOXKHO paccMaTpuBaTh Kak 0000mEHHOE
norapudmupoBaHue GyHKIUN U ONEpaTopoB, JEHCTBYIOIIUX Ha BTOPOM 3TaXe.

Omnepanyu, BBIOJTHEHHBIE HAMH TPU BBIBOJE CTENEHHBIX auddepeHnnanbHbIX
YpaBHEHHH MEepBOro MopsAIKa, yKa3blBAlOT HA BO3MOKHOCTh PACCMOTPEHUS CBA3H MEXIY
co0oi (pyHKIMIA, HAXOMSAIMXCS HA BTOPOM YPOBHE MEpapXuu. JTa CBs3b - CTENeHHasA. B
3TOM Cllyyae Mbl OKa3bIBaeMcCsl B 00JIaCTM MaTeMaTHUKH, KoTopas Ha3zaHa A. /I. Bprono
[20] cTeneHHOll reomeTpuel, BKIIOYAIOIIEH B ce0sl B Ka4eCTBE YACTHBIX CIIy4aeB psil
MHTEHCUBHO Pa3BMBAIOLIUXCS B HACTOSAIIEE BpeMs pa3/ieiioB COBPEMEHHOM MaTeMaTHKH.
N3ydyeHne KOHEYHBIX CyMM U HHTETpalOB IO IOKa3aTeasM CTEHNEHH OT CTENEHHBIX
MOHOMOB OJIHOM MJIM MHOIMX JEHCTBUTENBHBIX M KOMIUIEKCHBIX IEPEMEHHbIX
npejacTaBisier co0oil nmpobieMy, JaleKo HE WCYEPIIaHHYI0 COBPEMEHHOM MaTeMaTHKOM
(cmotpu, Hampumep, [11], [20], [21], [22], [23], [24], [4], [25], [26], [27], [28], [29],
[31]). Vxe Ha STOM ypOBHE, OCOOCHHO TpH aHaIH3e (QPYHKIUH C KOMIUICKCHBIMHU
[IOKa3aTeIsIMH CTEMEHHU, MOSBISIIOTCS MHOIO3HAa4YHble (M Jaxe OeCKOHEYHO3HAuHBIE )
OoTOOpaKeHHsI, JIeKallhe IIOKa emé BHE OCHOBHOM MAarucTpajil MaTeMaTHYECKUX
HcCcIeJOBaHUH.

OcoOyt0 posib B KJIACCHYECKUX HCCIECOBAHUAX WIPAIOT TMOJTUHOMHAIbHBIC

(GyHKIMH, KOTOpble, SBISASACH  YAaCTHBIM  CIy4yaeM  CTENEHHBIX  ITOJMHOMOB,
anmnpoKCUMHUPYIOT TJaJKue MHOrooopasusa. lMeHHO B aHanmu3e NOIMHOMMAIBHBIX
(GYHKIMH HECKONBKHX TMEPEeMEHHBIX JIe)KaT OCHOBBI TEOPHUH OCOOEHHOCTEH TIaJKuX
otoOpakeHuit U Teopun karactpod [21], [25-29].
OnHako, TNpPOM3BOJBbHBIE  CTENEHHblE  (YHKIMM M COOTBETCTBYIOLIME WM
muddepeHnaIbHble YpaBHEHUSI Hadyall M3y4yaThCsl CPAaBHUTENBbHO HenaBHO [20], XOTs
MHOTOYHCJICHHBIE IPUMEPBI HUCCIECJOBaHMS JUHAMHMKH HEJIMHEWHBIX IPOLECCOB,
MIPOUCXOJSIIMX B CAMOOPTaHU3YIOUINXCS CTPYKTYPaxX U TPAHCIOPTHO-MHPOPMAITMOHHBIX
crcTeMax CBUJIETENILCTBYIOT O TOM, UTO CTENEHHbIE (PYHKIIMU BCTPEUAIOTCS TOBCEMECTHO
[20], [31], [32], [33], [77].

B cBs3u ¢ paszButuem rojomopdHoi auHamuku [11], Teopun MHOXecTB JKronma u
®daty [25], dpaktanpHONH TeomeTpuu [27] HavYaIMCh WHTEHCHUBHBIC WCCIICIOBAHUSA B
00J1acTH mepexo/ia Co BTOPOro 3Taka Ha TPETHi, I7ie MHOTO3HAYHOCTh (QYHKUUH, rpadsl,
NpoOHasi pa3MepPHOCTh, BEPOSITHOCTh PeajU3alMy TOrO WJIM MHOTO 3HaueHUus (yHKIUU
OKa3bIBAIOTCS HauboJee CyIECTBEHHBIMU OCOOEHHOCTSMU HCCIIEAYEMBIX 00BEKTOB. Bes
MHTEHCUBHO pa3BUBAIOLIAsICSl TEOpPHUS CIy4alHBIX TIPOLIECCOB TaKXK€ OTHOCUTCS K
TPETbEMY YPOBHIO HMepapxuu. VIMEHHO Ha TpeThbEM YPOBHE MEPAPXMM HCCIENOBaTENEH
XKIYT HEOXKHUTAHHOCTH U OTKPBITHSL.

IIpu uccnenoBaHny JTMHAMUKN KOMIIJIEKCHOTO ITapaMeTpa LIeJI0ro HaMH BBEJEHA OJHA
U3 BO3MOXXHBIX MOJU(PUKAUMN KOMIUIEKCHBIX YHCEN, HCIIOJIb30BAaHUE KOTOPOM
MO3BOJISIET, €CITU 3TO HEOOXOAUMO, PACCMATPUBATh CTETIEHHbIE (PYHKIUU KOMIUIEKCHOTO
MEPEMEHHOI0 ¢ KOMIUICKCHBIMHU IOKA3aTEIsIMU CTENEHU KaK OJHO3HAa4YHble (YHKLUH, a



CIIeZIOBATENIbHO, TPUMEHUTh K MX HCCIEIOBAaHMIO anmapaT (yHKIMOHAIBHOTO aHAJn3a
[32].

BoinonHeHHble HMccae10BaHus MO3BOJIWIN, B YaCTHOM CIlydae, IOCTPOUTH LEMNOYKY
CBSI3aHHBIX MEXJIy COOOH KOMIUIEKCHBIX MAaTeMaTHUeCKUX MOJeNIed JUHAMHUKH
Pa3MHOXKEHHUS U POCTA JKUBBIX CYObEKTOB, HAYMHAS OT U30JUPOBAHHOMN KJIETKU U KOHYAs
HOMYJAUEH OpraHM3MOB, B YACTHOCTH, YEJIOBEUECKOW NOMyJsALUel, MOoApOOHOCTH
IIOCTPOCHUsT KOTOPOM U3JIOKEHBI B 4YETBEPTOM IVIaB€ BTOPOM YAaCTH HACTOALIEH
MoHorpaduu. Crenana nepsas MONbITKA WIACHTU(DUKALMY PEATbHOM M MHUMOM 4YacTei
KOMIUIEKCHOTO TapaMeTpa Lesloro [6 | uenoBedecKoW NOMYyJSALMU Kak I€JIOCTHON
CHCTEMBI.

I'nasa 4. Kinnaccuukanusi BOJIH, BUXPeid, CTPYKTYP ¥ CHCTEM.

Mepa, omnwuchiBaromas JNETEPMUHUPOBAHHYIO CHUCTEMY WM  CHCTEMY,
y4acTBYIOIIYI0O B  OMQypKallMOHHBIX  Mpoleccax, B  MPOMEXKYTKaX  MEXIy
OM(ypKAITMOHHBIMU COOBITHSIMH, OOBIYHO OBIBaC€T pacmpeselieHa IO HEKOTOPOMY
BHYTPEHHEMY MHOT0O0Opa3uio, pa3MEpPHOCTh KOTOPOIO  OMpEAENseTCS  YUCIOM
0000OMEHHBIX KOOPJIUHAT, KOTOPHIC MPHUHATHI JJIS OMHCAHHUS BHYTPEHHEH JIWHAMHKHU
CUCTeMbl. AHAJIOTUYHO MOXKET BBITJISACTh TAaK)KE OMHCAHHE JUHAMUKU CTPYKTYpPHI B
BEPOSITHOCTHOM MpOCTpaHCcTBe. [103TOMY B COBpEMEHHOM TEOPUU TUHAMUYECKUX CUCTEM
4acTO paccMaTpUBAIOT JUHAMHKY ABTOHOMHOM CTPYKTYpbl KakK JBH)KEHHE TOYKHU
IJIAJIKOTO MHOTrooOpa3usi OIpeleIsieMOro KOHEUHbIM (WIM OECKOHEYHBIM) YHCIOM
nepemennbix.[38], [28 ], [29]. Ilepemennbie 0, (i=1,...,n). ONKCHIBAIOT M3MECHEHHE

O606H_ICHHBIX KOOpAWHAT, rac (; MOXKET OBITh OJHOM HepeMeHHOﬁ, HO MOXCT ABJIATBCA

HEKOTOPOIl COBOKYIMHOCThIO KOHEYHOIO WJIM OECKOHEYHOro 4YMcia MEepPeMEHHBIX (Kak
NEHUCTBUTENBHBIX, TaK M KOMIUIEKCHBIX). OTH IepeMeHHble (QOPMHUPYIOT BEKTOP

coctostaus Q ={0,,q,,...,q, }.

BuemHss 1uHaMKMKa CUCTEMBI, KaK U B JAMCKPETHOM CJIydae M B Clydae OJHOMU
KOMIUIEKCHOM TIEpEMEHHOMN, PACCMOTPEHHBIX HAMH paHee, I JeTePMUHHPOBAHHBIX
CHCTEM OIpe/IeNsIeTcsl H3MEHEHHEM BEKTOpa COCTOSHUS CHCTEMBI Q BO BPEMEHH.

B O0onpIIMHCTBE HWHTEPECHBIX CIIy4aeB B TMEPBOM MPHUOIMKEHUU COCTOSIHHE
M3y4aeMoro OOBEKTa B TOT WJIM MHOM MOMEHT BPEMEHU MOXET OBITh 33JJaHO TOYKOW B
HEKOTOPOM H3MEPHUMOM MHOXkecTBe Q, B 4aCTHOCTH , B N - MEpPHOM MHOroooOpasuu. B
3TOM CJlydae TOBOPAT, YTO M3y4aeMOMYy OOBEKTY COOTBETCTBYET HEKOTOpas N -mepHas
JUHAMUYECKasl CUCTEMAa, a MHOXKECTBO BCEX TOYEK, COOTBETCTBYIOLIUX pPa3JIMYHBIM
COCTOSIHMSIM Ha3bIBaeTCsl N - MEPHBIM (pa30BBIM NMPOCTPAHCTBOM. BBenéM, kak u paHee, B

PACCMOTPCHHLBIX BBIMIC YACTHBIX ClIydadX, IMOHATHC COCTOAHUA CHCTCMBI Qn , IIonq

KOTOpPBIM NOHMMaeTCs 3HaueHne Bektopa Q B MomeHT Bpemenu t, . Ecnu nmpeanomnarars

BpeMs HEMPEPHIBHBIM, TO COBOKYITHOCTh COCTOSIHUH IaHHOW CHCTEMBI B Pa3JIMYHBIC
MOMEHTHI BpeMEeHH (OpPMHPYET JTUHHIO, Ha3blBaeMyto (a30BOH TPAeKTOpUEH CHUCTEMBI.
Ecnu ¢azoBoe mpocTpaHCTBO CUCTEMBI - N - MEPHOE TJIaJKOe MHOTrooOpasue, To ¢azoBas
TPAaeKTOPHUS CHCTEMBI - TJIaJIKasg KpuBas M JJIS €e ONMCaHus (a TakKe IS ONUCAHHS
MydyKa TPAeKTOpWH, HAYMHAIOIIMXCS W3 PA3IMYHBIX TOYeK ()a30BOro MpPOCTPAHCTBA)
MOXET OBITh UCITOJIB30BAHO COOTHOIIICHHE [29]



Q(t+At) =F*Q(1)

YacTHBIM CIIy4aeM TaKOTO ONHCAHHs SBISETCS cuctema  auddepeHInalIbHbIX
YpaBHEHU.

OnnuM w3  Hambosiee MPOCTBIX CIIy4aeB JIUHAMUYECKOHW CHUCTEMBI SBISETCA
TapMOHHYECKUN OCHUIUIATOP, (Pa3zoBO€ MPOCTPAHCTBO KOTOpOro aBymepHo. dDazoBas
IUIOCKOCTh KOJIEOATENbHOM CUCTEMBI ONUCBHIBAETCS JUIMIICaMH. B neficTBUTENbHOCTH, B
OOJIBIIMHCTBE MPAKTUYECKH BCTPEYAIOUINXCA YCTOMYUBBIX MAaKPOCKOMHYECKHUX CHUCTEM
OOBIYHO MMEETCS UCCUTIAINS, CBS3aHHAS C CYIIECTBOBAHMEM HEYUYTEHHBIX HJICATBHON
MOJIeTIbI0 000OIIEHHBIX MAPAMETPOB, U MOATOMY (Da30Basi TPACKTOPUS TAKUX CHCTEM IO
CIMPAJIN CTPEMUTCS K IOJOKEHUIO PaBHOBECHS. Y CTOMUMBOE IOJOXKEHUE PABHOBECHS
CUCTEMBbI SBJSIETCA MPOCTEHIIMM MPUMEPOM aTTPAKTOPA JIWHAMHYECKOW CHCTEMBI C
KOHTUHYQJIBHBIM (Da30BBIM MPOCTPAHCTBOM. ATTPAKTOPOM SIBIIIETCS TAKXKE YCTOMUMBBIN
MpeleiabHbId UK, COOTBETCTBYIOIIUN aBTOKOJEOATEIbHOMY IBM)KCHHIO CHCTEMBI.
ATTpPaKTOPOM MOXET OBITh U TJIAJKHUA TOP. ATTPAKTOp HA3bIBAETCS CTPAHHBIM, €CIIU OH
OTJIMYAETCS OT KOHEYHOTO O0BEAMHEHHUS TTIAJIKUX MHOT000pa3uit

JlunaMyka J1€TEPMUHUPOBAHHBIX KOHEYHOMEPHBIX CHCTEM B HACTOsAIIEE BpeMs
pa3BuBaeTcs OypHBIMH TEMIIaMHU, U3Y4aIOTCsI BCe OOJIee CIOKHBIE TUIIBI aTTPAKTOPOB U
ux OudypkanuoHHBIC TpaHCHOpPMAMH KAK B JACHCTBUTEIBHBIX, TaK U KOMIUICKCHBIX
muoroobpasusx [2], [7], [11], [20], [24], [25], [26]-[29], [51-53].

Cnenyonm 3TanoM  SIBJISIETCSL  UCCIEOBaHHE OECKOHEUHOMEPHBIX BOJHOBBIX
JIBUKCHUM, TUHAMUYECKUX CTPYKTYP U TPAHCIIOPTHO-UH(POPMAIIMOHHBIX CUCTEM.

CymectByeT psii  y4eOHMKOB UM MOHOTrpaduii, TOCBAIIEHHBIX pe3yJIbTaTaM
TEOPETUYECKUX HCCIEAOBaHUN BOJTHOBBIX ABMKEHUU [39-48]. OgHako, B OONBIIMHCTBE
W3 HUX OTCYTCTBYET ompejesieHne moHsTus "BojHa". Hambornee oOmiee M3 M3BECTHBIX
HaM Ompe/esieHHe BOJIHBI JaHO B MoHorpaduu [46]: "..B camoMm oOuiemM ciaydae Mbl
ONpeAeNuM BOJIHY Kak IPOCTPAHCTBEHHO-BPEMEHHYIO 3BOJIIOLHIO  HEKOTOPOTO
cocTossHMs." DTO oOmpelereHue XapakTepU3yeT OCHOBHOE CBOMCTBO BOJIHBI, KOTOPOE
OCTaeTCsl HEM3MEHHBIM, HE3aBUCUMO OT THIIOB BOJIH, KOTOPbIE€ MBI paccMaTpuBaeMm, a
MMEHHO TO, YTO NpPHU OMNHCAHUU BOJIHOBBIX JBHMKEHUW MBI CIEAUM HE 3a 4YacTULAMU
Cpelbl, B KOTOPOH paclpocTpaHsieTcs BOJHA, a 3a MapaMeTpaMH WM COBOKYITHOCTBIO
MapaMeTpoB, KOTOPBIE OIHCHIBAIOT COCTOSIHUE CpeAbl, U KOTOpbIE OCTAalTCA
MMOCTOSTHHBIMH WJIH €1a00 MEHSIFOTCS B TOYKaX, KOTOPHIE MBI CYUTAEM MPUHAJICKAIUMU
K BOJIHE.

Orto obmiee ompeneneHUe SBUIOCH CJEICTBUEM HWHTEHCHUBHOTO pa3BUTHS B
MoclieJHee BpeMs MCCIIEIOBAHUN HEIMHEWHBIX SBJICHHUM B Pa3MYHBIX 001acTsIX 3HAHUN
1 OOHapy>KCHMsI BOJHOBBIX CBOWCTB y TaKMX HEIMHEHHBIX MPOIIECCOB M CTPYKTYP,
KOTOpbIe paHee He cyuTanuch BONMHOBBIMH. B [43.C.9] rooputcs: "OTeuecTBeHHas
IIKOJIa HEJIMHEWHBIX KOJIEOAHWW W BOJIH, OCHOBOIIOJIO)KHHUKOM KOTOPOM IO TIPaBy
cuntaercs JI. WM. MangensmTaMm, paccMaTpuBaeT OOIIYyI0 TEOPHIO CTPYKTYp B
HEPAaBHOBECHBIX Cpe/laX KaK €CTECTBEHHOE pa3BUTHE U 00O0OIIEHHE Ha paclpe/leleHHbIE
CUCTEMBI HJIel U MOJAX0Jla KJIAaCCHUECKON TeopuH HeTUHEHHbIX konebanuii. Eme B 30-x
romax JI. . MangenpmraM chopMyIupoBaJl MPOTPAMMy CO3JaHUS HEITHMHEHHOMN
KYIbTYpbl, BKJIIOYAIONICH HAJS)KHBI MaTeMaTWYecKUd ammapaT W (QU3NYECKue
Mpe/ICTaBJIeHUs, aJleKBaTHbIE HOBBIM 3ajjauaM, HETMHEHHYI0 HHTYULINIO, BEIPAOOTaHHYIO
Ha HeNMMHENHBIX 3anavax”. Tam ke ykazano, yto JI. . Mangenbiitam npeaynpexiain o
HEHY)KHOCTH Ha OIpPEACIIEHHOM JTalle HCCIEIOBAaHUM CTPOTUX OIPEHCICHU BCEX



IIOHATUN B HEJIMHEWHOM Hayke. Mbl IOJHOCTBIO IPUCOCIAMHIEMCS K €r0 MHEHHUIO U
CUMTaeM, YTO B HACTOSIIEEe BpeMsl IMOKa HET HEOOXOIMMOCTH B aOCOJIOTHO TOYHOM
onpeJieJICHUU MOHATUA "BOJHA" (TaK € Kak M MOHSTHUS CTPYKTypa. CHUCTEMa, MpoLece,
sBJIeHUE, cOObITHE). B mocnennue roapl uccieoBaHus HETMHEHHBIX MPOIIECCOB IPUBEIN
K 3apOXJICHHIO M Pa3BUTHIO HOBOIl Hayku-cuHepreTuku [7], [43-44],[49], [50] - nayku o
camoopranuzauuu Marepuu. Kak Imoka3any MHOTOYMCIEHHBIE HWCCIENOBAHMS, IpU
M3YyYEHHH BOIPOCOB, CBSI3aHHBIX C (POPMHUPOBAHHUEM HOBBIX CTPYKTYp, Ha MEPBBIH IJIaH
BBICTYNAIOT UX XapaKTEPHbIE BOJHOBBIE YEPThI: HE3aBUCUMOCTh UX MPOCTPAHCTBEHHBIX U
BPEMEHHBIX I1APAMETPOB OT HAYAJIBHBIX YCIOBUN U TEOMETPUUYECKUX PA3MEPOB CUCTEMBI.

B pamkax cuHepretmueckod MmapaurMbl HaMH NpeUIokKeHa KiacCH(pUKalus
BOJIHOBBIX JIBWKCHHUH, CTPYKTYp M CHUCTEM, ONHMPAIONIAACSd Ha UX OOIIME BOJHOBHIC
CBOMCTBAa, B paMKax KOTOPOM yJIajloCh IMPOCIEAUTh 3a XapakTepoM BIMSIHUSA
HEJIMHEMHOCTH Ha Mepexo]] KIACCUYECKUX JIMHEWHBIX BOJIHOBBIX JIBJKEHUH B
JUHAMUYECKHE CTPYKTYpbl U  CJIOXHBIE CAMOOPIaHMU3YIOUIMECS  TPaHCIOPTHO-
nH(popMannoHHbIe cucTeMbl [54-60]. Tem cambIM clienaH MEPBBINA IIAr K UCCIICTOBAHUIO
KJaccu(UKAMOHHONW KOOPAMHATHEI MHPOBOTO rpada.

B xadectBe mepBoro kiacca paccMaTpHBAIOTCS BCE BOJIHBI OTHOCHUTEIBHO MaJIOH
aMIUIUTYZIbI, MaTeMaTU4YeCKOEe OINHCAaHWE KOTOPBIX MOXET OBITh JaHO B BHUIE
COBOKYITHOCTHU PELLIEHUH JIMHEHHBIX BOJHOBBIX YPABHEHHUM B YACTHBIX ITPOU3BOJIHBIX.

Ko BTopomy kiaccy, Ha3BaHHOMY YMEpPEHHO-HEIMHEHHBIMH BOJHAMHU, OTHECEHBI
paznuyHbie (OPMBI YIAPHBIX BOJH B CIUIOIIHBIX CPEIaX, COJIMTOHBI, a TAKKE CKAUYKH TE€X
WIA UHBIX TapaMeTpoB B OJHOPOAHON cpene M TrpaHulpl paszzgena cpel. OcoObiM
MOJIKJIACCOM YMEPEHHO-HEJIMHEHHBIX BOJH MOTYT CUMTATbCS PEXKHUMBI C 0OOCTPEHUEM,
noapoOHo u3ydeHnslie mkojoi A.A. Camapckoro - C.I1. Kyparomosa [31].

K Tperpemy kiaccy, Ha3BaHHOMY BHXPEBBIMU YAAPHBIMU BOJHAMHU, OTHECEHBI
BUXPEBBIE CTPYKTYpHI, (hOpMUpyEMbIE B paiioHe (POHTa YMEPEHHO HEIMHEHHBIX BOJIH.
Ha ocHoBaHnu aHanm3a SKCIEPUMEHTAJIbHBIX UCCIECIOBAHUNA (OPMUPOBAHUS BUXPEBBIX
CTPYKTYp, PELICHHU Psiia MOJENIBHBIX 33/1a4 U OIPENEICHMsI YCIOBUI CaMOIIEPECECUECHMUSI
BOJIHOBBIX (DPOHTOB U TpaHUIl yJAIOCh YCTAHOBUTH OCHOBHBIE 3aKOHOMEPHOCTHU
TpaHc(hOpMAIMU YMEPEHHO-HEJIMHEWHBIX BOJIH B BUXPEBBIC CTPYKTYpHI [61-62].

[IpocTpaHCTBEHHOCTh B3aUMOJICHCTBUSL JIMHEHHBIX BOJH M BOJHOBBIX (POHTOB
IIPUBOJUT TAKXK€E K BOSHUKHOBEHUIO «KAYCTHK», pAHOHOB 3HAYUTEIBHOIO YBEJIMUEHUS UX
amuntynel. Knaccudukanus kaycTuk, kak mokasaHo B.M. ApHonbiom u apyrumu
HCCIIeIOBATENSIMH, CPOJAHU KIlacCU(UKAUU OCOOCHHOCTEN TaIkux oToOpaxeHuit [63],
YTO BO3BpalllaeT K crenudpuke AMHAMUYECKHUX CHCTEM C KOHEYHBIM YHCIIOM CTeleHel
CBOOO/IBI.

Hapsiny ¢ sTtuM mnoreps yYCTOMYMBOCTH BOJIHOBOTO ()POHTA MOXKET B OCOOBIX
CaMOIIO/IJIEP/KUBAIOIINXCS  KPUTUYECKUX YCIOBHUSIX IPUBOAUTH K MHOXECTBEHHOMY
(GOpMUPOBAHUIO CTPYKTYp PAa3IMYHOM MPHUPOJBI, MacIiTad KOTOPHIX 3HAYUTEIBHO
MeHbIlle MacmTada MOTEPsBIIEro YCTOHYMBOCTH BOJHOBOro (poHTta. Takoi pexum,
Ha3BaHHBIH PEXHMMOM CaMOOPTaHM30BAaHHOW KPUTUYHOCTH, B HACTOAIIEE BpeMs
MHTEHCUBHO n3y4aercs. CTaTUCTHYECKHE pacipeeNeHuss MacITaboB (OPMUPYIOIIUXCS
[IPU 3TOM CTPYKTYP YacCTO MMEIOT CTeNEHHOM Xapakrep [29].

HecmoTpss Ha TO, uTO CGOpPMHpOBABIIMECS B YCIOBUSX CaMOOPTaHU30BAaHHOMN
KPUTHYHOCTH CTPYKTYPhl MOTYT HpPEICTaBISTh COOOW BOJHBI WM CTPYKTYpHI Oojee
HU3KHX KJIACCOB CI0XHOCTH, CaM MPOLECC CaMOOPTraHU30BaHHON KPUTUYHOCTH 00Ia1aeT



HEKOTOPBIMH OCOOCHHOCTSIMH, MPHUCYIIUMH TISITOMY KJIAcCy TMpeniaraeMoil Hamu
KJ1accu(UKALUU — TPAHCIIOPTHO-UH(POPMAIIMOHHBIM CHCTEMaM.

K derBepromy Kiaccy, Ha3BaHHOMY TpPHOOBUAHBIMH CTPYKTYpaMH, OTHECEHBI
CTPYKTYpPbl MYJIbTHIIOJIBHOW MPHUPOABI, (POPMUPYIOIIHECS U3 BUXPEBBIX CTPYKTYp H
BTOPUYHBIX YMEPEHHO-HEJIMHEHHBIX BOJIH — BUXPEBBIX IeseH. Paznuynbie Moandukanum
Y KOMOMHAIUU CTPYKTYpP TaKOrO TUIA COCTABIISIOT OCHOBY MPAKTHYECKHU BCeX OOBEKTOB
JKUBOU U HEXXUBOU IIPUPOJIBI.

K nsaroMmy kiaccy OTHECEHBI CIOKHBIE CaMOOPTIAHU3YIOLIUECS CUCTEMBbI, Ha3BaHHBIE
HaMH TPAHCHOPTHO-MH()OPMAIIMOHHBIMU U SIBJISIFOIMECS, B OCHOBHOM, PE3yJIbTaTOM
TpaHchopMaIuy U B3aUMOJICUCTBHS TPUOOBUIHBIX CTPYKTYp [60].

HecMoTps Ha TO, 4TO YETBEPTHIA U IATHIN KIIACCHI CTPYKTYP M CUCTEM BCTPEUAOTCS U
B HEXHMBOW TNpUpOJE, Haubojee HIMPOKO OHU PACHPOCTPAHEHBI B OMOIOTHUECKUX
cyobekTax. [loaToMy 001IMe 3aKOHOMEPHOCTH UX JAMHAMUKH OKa3bIBaIOTCSI BAXKHBIMU HE
TOJIBKO 1751 (PU3MKUM W XUMHUHM, HO W, TJIaBHBIM 00pa3oMm, Ajisi OMOJIIOTMM M HAYK O
YeJIoBeKe U obmecTBe [64].

I'naBa S. Buxpe - BOJIHOBO# pe3oHaHC.

[peanoxkeHHas knaccupuKanus U CBsI3aHHbIE C HEH HOBBIE TEOPETUUECKUE MOEIH TIO3BOJIHIIH
OOBSCHUTH PSJl HOBBIX (DPM3UUYECKUX SIBICHHUH, 00HAPYKEHHBIX IKCIEPUMEHTAIBHO ¥ TEOPETHIECKH MTPH
HCCIIEJOBAaHUHN ABMKEHHS HECUMMETPUYHBIX T€ B CINIOIIHOMN Cpesie, Kak pe30HaHCHOE BOJIHOBOE
B3aUMO/ICHCTBHE BUXPEBBIX U TPUOOBHIHBIX CTPYKTYP C AUCHEPTUPYIONINMH BOJTHAMH,

BO3HUKAIOIIUMHU IIPpU UX ABUKCHUU.

B mnocnemHue romsl OBUIO OTKPBITO M IIMPOKO HCCIEAOBAHO PE30HAHCHOE
B3aUMOJICHCTBHE TIOBEPXHOCTHBIX U BHYTPCHHUX I'PABUTAIIMOHHBIX BOJHOBBIX JBHKCHUI
[65].

ABTOpOM ObIJIa BBICKa3aHa T'MIIOTE3a O BO3MOKHOCTH BO3HMKHOBCHHUS aHAJOTMYHBIX
PE30HAHCHBIX SIBICHUH NpPU B3aMMOJCWCTBHM CBOOOJHBIX BHXpEil M  TIpHOOBHIHBIX
CTPYKTYp, a TaKKe Ta30BbIX KaBepH, (DOPMHUPYIONIMXCS TpH JBIKCHUU TEl B
HEOJHOPOJIHOM CIUIONIHOM cpeze (ToJie), ¢ TUCTIEPTHPYIOMIMME BHYTPEHHUMHU BOJHAMH
U IPYTUMHU THIIAMH BOJHOBBIX JBHIKCHUI.

[lpu TeopeTnvyeckoM OOOCHOBAaHMHU IPEUIOKECHHOW THIOTE3bl ObLIa HCHOJIb30BaHA
W3JI0KEHHAsT BBINIE KiIacCU(DUKAIMS BOJH, BUXPEH, CTPYKTYp M CHUCTEM, Ha OCHOBE
KOTOpOW OBUIM OIpeJeNeHbl HEeOOXOIMMbIE YCIIOBHS pPE30HAaHCA, HA3BAaHHOTO HaMH
BUXPE-BOJHOBBIM (WJIH CTPYKTYPHO-BOJHOBBIM), COCTOSIIIME B TOM, YTO CKOPOCTH H
pa3Mepbl B3aUMOJACHCTBYIOIIUX CTPYKTYP JOJDKHBI ObITh Onmsku. TeopeTmyeckue
pacyeThl M KCIIEPUMEHTAIbHBIC UCCICTIOBAHUS YaCTHBIX MPOSBICHUI BUXPE-BOTHOBOTO
pe30HaHca MOATBEPIWIIN BhICKa3aHHY0 runoTe3y [12], [66-70].

DKCHEPUMEHTATIBHO U TEOPETUYECKH BHUXPE-BOJIHOBOW PE30HAHC MCCIENOBAJICS TPU
JBIKCHUU B HEOTHOPOIHOU Cpe/ie HECUMMETPUYHO 0O0TEKAaeMBIX Te — KPbUIbEeB. B 3TOM
Cllydae BO3HUKAIOT JIBE BUXPE-BOJTHOBBIC CTPYKTYPHI:

d) BUXPEBOI NOTPAaHUYHBIN CIIOW HA TIOBEPXHOCTH KpbUIa M BUXPEBOM CIIE/ 33 HUM;

b) mucneprupyroire MOBEPXHOCTHBIC U BHYTPEHHKE BOJHBI B HEOJHOPOIHOM Cpejie.



[IpoGnema WX  B3aWMOJCHCTBHS  YaCTHYHO  MMOAJACTCS  MaTeMaTHYECKOMY
MOJIETTUPOBaHUIO. Pe3ynbTarbl  pacyeToB, MOJyYEHHBIC IpU  TEOPETUYECKOM
MCCJICIOBAaHUM B3aMMOJICHCTBUS BO3HHMKAIONIMX BOJW3M KPbLIAa BHXPEBBIX CTPYKTYpP C
BO30Y>KJJa€MbIMHU €T0 ABUKEHHEM MTPUCOSIMHEHHBIMU BHYTPEHHUMH U TIOBEPXHOCTHBIMU
BOJIHAMHU B PEKUME JBHKCHUS, KOTOPBIUA MpEIoiaraics pe30oHaHCHBIM, MOKa3alld, YTO
Ja)ke MpH YCTAaHOBMBIIEMCS IBM)KCHMM KpbUIa B HEOJHOPOAHOW Cpele, €ciau AJuHA
XOpABl KpbUla ONM3Ka K TONY[UIMHE TPUCOCIUHEHHOW K JBHKYIIEMYCS KpBUTY
IPaBUTAllMOHHON BOJHBI, TO B TIOTOKE MHUAKOCTH WM ra3a [OJDKHBl BO3HHKATh
aHOMAJIbHBIC BO3MYIICHUS. OKCIEPUMEHTBI C KPBUIbSIMH, IBMKYIIUMUCS BOJIH3U
cBOOO/IHOM MOBEPXHOCTH BOJIbI, MIOKA3AJIM, YTO B 3TOM CIIy4ae Ha TpaHUIIE pa3zelia cpej
BO3HUKAIOT HMHTCHCUBHBIE BO3MYILECHHS, TMPUBOJAIIME K Ppa3pyIICHUIO BOJH U
(OpMUPOBAHUIO BUXPEBBIX CTPYKTYpP, a CHIIbI, JICUCTBYIOIIME Ha MOBEPXHOCTH KpbLia,
M3MEHSIOTCS  aHOMaJbHBIM  00pa3oM. OCHOBHBIM  0O€3pa3MEpHBIM  IMapaMETPOM,
OTIpECTSIONMM BUXpE- BOJHOBOM pE30HAHC, B CiIy4yae IBMKCHHS KpbUla BOJIHM3U

cBOOO/IHOI TOBEPXHOCTU BOJBI, sBisercs uuciao Ppyma Fr=V,/,gb, rme V-

CKOpPOCTh JBMXKCHHUS; D - mnuHa Tenma. Eciau 3TOT mapameTp HaxOJWTCsS B JMAra3’oHe
04 < Fr < 0.6, To B MOTOKE HAOIIOAAIOTCS MPOSIBJICHUS PE30HAHCHOTO B3aWMO/ICHCTBHS
BHUXPEBBIX M BOJTHOBBIX JBHKCHHIA.

Kak mokazanu TeopeTHyeckue pacyeTbl, B Cllydae MPOU3BOJIBHOM CTpaTH(UKAIIUN

KUAKOCTU 0 = & rac -IVIOTHOCTL HIDKHEN KUAKOCTHU HWIJIM Trasa, B KOTO on
1 )

P1
IBHKETCSl TENO, O,-IUIOTHOCTh BEPXHEH XUIKOCTH MM Ta3a), PE30HAHC MOSBISAETCS

MPH CKOPOCTSIX W pa3Mepax ABMKYIIMXCS Tel, KOTOPbIE COOTBETCTBYIOT TOMY K€
YHCIOBOMY JHANa3oHy, HO Juis 0000IIeHHOro (neHcuToMeTpuyeckoro) uncia dpyna

<0.6). C ymeHbIIIEHHEM OTHOCHTEIILHOTO CKayKa MJIOTHOCTEH

npu COXpPAaHCHUN  pa3MCpPOB ABUIXKYIICTOCSH TClla  CKOPOCTH €ro JABWKCHUA,
COOTBCTCTBYIOIIAaA PE30HAHCHOMY PECKHUMY, TAKXKC YMCHBIIACTCA IMMPONMOPLHUOHAIBHO

1-p
1+p
COXPAHAIOT CBOIO MHTCHCHUBHOCTD.

Ecmn ,5 —0 , TO YHCIO deyI[a ( Fr ), IIpru KOTOPOM BO3HHUKACT PC30HAHC, TAKKC

, TEM HE€ MCHEC KHHCMATHUYCCKUC IIPOABICHUA BHUXPC-BOJTHOBOTO PE30HAHCA

CTPEMUTCSI K HYIIO. DTOT pe3ylbTaT, XOTS €My U MOXET ObITh HailleHO pa3zyMHoe
TEOpETUYEeCKOe OOBSICHEHHE, [0 HAalleMy MHEHHUIO, Ype3BbIYailHO 3HAYUM: Malible
GIyKTyaluy TUIOTHOCTH M Mallble CKOPOCTH IBHKEHHsSI MOTYT TpPHUBECTH, Oyaromaps
BHUXPE-BOJIHOBOMY PE30HAHCY, K 3HAUUTEIbHBIM BO3MYILEHUSAM B CTpaTU(ULMPOBAHHON
cpene (atMmocdepe, okeane).

AHallornygele SBJICHUS MOT'YT HOPOUCXOIHTH BOJIM3H IIOABOAHBIX Xpe6TOB 1501051
TOPHBIX MAaCCHBOB Ha TOBEPXHOCTH 3€MIIM MPU HAJIUYUM HE3HAYUTEIbHBIX CKAYKOB
IIJIOTHOCTHU, BBI3BIBAEMBIX CPABHUTCIIBHO ci1a0bIMU BE€TpaMU M TCUYCHUSAMU. Tak xak
JMara30H MapaMeTpOB JIBIDKEHUS, MOPOXKIAIOIIET0 BUXPE-BOTHOBOW pPE30HAHC, OYEHBb
Y30K, TO CaM PE30HAaHC BO3HUKAET JOCTATOYHO PEAKO M TPeOyeT CO3/IaHusl CIeIHaTbHBIX
YCJIOBI/Iﬁ AJIs1 CBOCTO U3YYCHHUA. Tem He MeHee BO3MYIICHUS, UM BbI3BAHHBIC, HACTOJILKO



BEJIMKH, YTO MOTYT SBUTbCS MPHUYMHON aBapuil TIIyOOKOBOAHBIX anmnapaToB WM
CaMOJIETOB, JIETAIOLIUX B TOPHBIX 001aCTAX.

Buxpe-BoaHOBOH pe30oHaHC 0OHApPYKEH SKCIEPUMEHTAIBHO M TEOPETUYECKH TaKXKe B
psiZie Ipyrux cliydaeB B3aWMOJEWCTBUS BUXPEBBIX M BOJHOBBIX CTPYKTYp (Hampumep,
IIPY B3aMMOJIEHCTBUM BEPTUKAIBHO PACIIOJIOKEHHOIO BUXPSI ¢ BHYTPEHHUMH BOJIHAMU B
CTpaTU(UUUPOBAHHON  CIUIOIIHOW  cpele, NpU  KAaBUTALMOHHOM  OOTEKaHUU
HECUMMETPUYHBIX TEJ , KOrJa JUIMHA MPUCOECIUHEHHON K TeJly MapoBOM MIIM Ta30BOM
KaBepHbl OJIM3Ka K JUIMHE Tena). Bo Bcex 3TuxX ciydasx He TOJbKO HAOIIOJAUCh
aHOMAJIBHO OOJIbIIME BO3MYILEHHS MapaMeTpoB MOTOKa (IOJis), HO U (OPMHPOBAIKCH
HOBBIE TUIIBI YCTOMYUBBIX CTPYKTYP, HE HAOIIOJaBIINECS PU OOBIYHBIX YCIOBHSIX.

Hcxons 13 BBILIEU3I0KEHHOT0, MOYKHO IPEANOIO0KUTh, YTO IMOSIBJICHUE PE30HAHCOB
MOJOOHOTO THUIMA BO3MOXKHO TMPH PA3IMYHBIX MPUPOTHBIX SIBICHUSAX, B KOTOPBIX
MPUCYTCTBYET HEOJHOPOHAS CIUIOIIHAS cpena (Iojie) W ABIKYIIHECS B HEH OOBEKTHI
WM BUXPEBBIE CTPYKTYPHI, U Jake MpeAcKa3aTh YCIOBUS MX BO3HMKHOBEHHs. Buxpe -
BOJIHOBOI pE30HAHC MOXKET SIBUTHCS OJIHUM M3 IJIaBHBIX MEXaHHW3MOB BO3HUKHOBEHUS U
CTaOWIM3allud HOBBIX CTPYKTYp - TO €CTh OJHOW U3 NpPUYUH CTPYKTYpO- U
cucteMoOpMHUPOBaHUsI, OCOOCHHO il Ouojornyeckux o0bekToB. [loaTOoMy ycroBus
€ro BOZHUKHOBEHHUS U MPOIECCHI, IPOUCXOISAIINE BO BPEMs ITOTO THIA COOBITUN UMEIOT
0coO0BIi HHTEpEC Il Ka9YeCTBEHHON KITacCU(PHUKAIIK COOBITUII MUPOBOTO rpada.

He ucknwoueno, umo 3aKoH COXpAHEHUA IHEPIUU AGIAEMCA Pe3VIbIMAMOM MOo20,
YUmo ¢ce Munvl 63aUMOOENCMEUA INEMEHMAPHBIX YACIUY OCYUECMBIAIOMCA 3a CUEM
6UXPE-60IH0B020 Pe30OHAHCA. IMO mem 0Oonee 6epoAMHO, YUMo OaA IMUX Yacmuy,
JHepeua u yacmoma - Gewju UOCHMUYHbIE, A YCIN08UE COXPAHEHUA IHEPIUU
dopmanvno IK6UBATIEHMHO Ppe30HancHomy COOmHOWEHUIO yacmom
63aUMO0elCIMEYIOUUX 80JIHOGLIX CIMPYKHLYD.

Oo0noit u3 603MOICHBIX 2UNOME3 GO3HUKHOGEHUA MNCU3HU Ha 3emie AGNAemcA
Pe30HancHoe e3aumooelicmeue coa1eHOUOANbHON IIeKMPO-MAZHUMHOU CHMPYKMYPbl
2eHoma ¢ 2pudosuoHoll (OuUnoabHOI) CMPYKMYpPOU KIemKu, nepemeuiarouieiica 6
CHIIOWHOIL Cpeoe U 6 C8010 04epedb Pe3OHAHCHO 83auModelicmeylouiell ¢ Helo.

IIpenckazaHHOe TEOPETHYECKHM W OOHApY)KEHHOE SKCIEPHUMEHTAIbHO SIBJICHHE
HEJIMHEHHOTO  BUXPE-BOJIHOBOTO  pPE30HAaHCA BHOCHUT KOPEHHBIE W3MEHEHHS B
CYIIECTBYIOIIME MPEACTABICHUS O B3aUMOJCHCTBUM CTPYKTYyp U cucrem. Kak
MOKa3bIBAIOT TEOPETUYECKHE MCCIIENOBAaHMS, OOHAPYKEHHOE SBICHUE PE30HAHCA MOXKET
NPOSBIATBCA ~ BCEX TeX Clydasx, KOrja Kakas-nubo >KecTkas Wiu JepopMmupyemas
crcTeMa IepeMeniaeTcsi B HEOJHOPOIHOM cpejie MM B3auMOJICHCTBYET ¢ HEOAHOPOHBIM
noneM. Takue sBIEHHS MOTYT HAOMIOJAaTbcsi B METEOPOJIOTHH, OKEaHOJOIHH,
actpodusuke, (U3NKE TUIA3MBI, XHMUHU , OMOJOTHW , PA3IAYHBIX TEXHOJOTHUECKUX
mporeccax, NpU JBWKEHUHM TPAHCIOPTHBIX CpeAcTB. PaspabaTbiBaemas TeopHs
MO3BOJISIET TPEACKa3bIBaTh OCHOBHOE YCJIOBHE, TIpU KOTOPOM CIIEAYeT WCKaTh
aHAJIOTUYHBIE SBJICHUS M KAYECTBEHHO aHAJIM3UPOBATh HOBBIE PE30HAHCHBIE CTPYKTYPHI.

Oco0oro BHHMaHHUS 3aClly’)KHBAa€T TOT OOHAPYKEHHBIM MpU HU3YyYEHHH BUXpE -
BOJIHOBOTO PE30HAHCA TEOPETHUECKUH pe3ynbTaT, YTO IpPH YMEHBIICHUU CTENEHH
HEOJIHOPOAHOCTH CpeIbl WM TIOJII PE30OHAHCHBIE SBJIEHUS, IOYTH HE 3aryxasd,
MEPEMEIAIOTCS B 30HY OYEHb MAJIbIX OTHOCHUTENIBHBIX CKOPOCTEH MepeMeIIeHus Tena u



CIUIOITHOW cpefbl (TMoisg). DTO MO3BOJSET HCIOJIB30BaTh OTKPHITOE SBJICHUE Kak
3 PEeKTUBHBII HHAUKATOP MaJbIX HEOJAHOPOAHOCTEH B CpPEJIe U YCTPOWUCTBO yIIPaBICHUS,
TaK Kak TpPU pPE30HAHCE 3HAYUTENBHBIM APQPEKT MOXKET OBITh JOCTUTHYT 0€3
3HAYUTEIBHBIX 3aTPaT SHEPTUU.

OnHuM U3 IIIaBHBIX HAIPABJICHHUI HCIOJIb30BAHUS OTKPBITOIO
SBJICHUSI IOJDKHO CTaTh CO3JaHUE NPUHLIMITHAIIBHO HOBBIX METOJIOB
pacno3HaBaHus 00pa3oB. B HacTosIiee BpeMsl BEAyTCs MNHTEHCHUBHBIE
TEOPETUYECKUE UCCIIEN0BAHU, I03BOJISAIONINE 0OOCHOBATh BO3MOKHOCTD
KOMIIBIOTEPHOM pean3aluu 3T uieu.

I'maBa 6. Kiuaccuduxanusi TpaHCHOPTHO - WHGOPMALMOHHBIX
CHCTEM.

OCHOBHBIM CBOMCTBOM TPAHCIIOPTHO - HH(GOPMAIIMOHHBIX CHCTEM, OTHOCSIIIHXCS
K MATOMY KJIacCy MPEUIOKEHHOW HAMU KJIacCU(DUKAINH, SBISETCS TO, YTO OHH COCTOSIT
13 OOJBIIOTO KOJMYECTBA B3aUMOJICHCTBYIOIIUX MEXAY COOOH 3J1€MEHTOB (KBaHTOB),
KOKIBI ®W3 KOTOPBIX ydYacTByeT B Ou(ypKaMOHHBIX mporeccax. llodsTomy
MaTeMaTHYeCKOe ONMCAHNE TAKKX CHCTEM HE MOXKET OBITh CTPOTO JIETEPMUHHUPOBAHHBIM.

B [6] moka3aHa HEOOXOIUMOCTh TOSIBJICHUSI B TPAaHCIIOPTHO-MH()OPMAIIHOHHBIX
CUCTEMax, YJacTBYIOIIUX B OU]YPKAIIMOHHBIX COOBITHSX, CHEIHAIBHOTO BHYTPEHHETO
MexaHu3Ma BbIOOpa. BpIckazana rumore3a O TOM, YTO HMMEHHO pPa3BUTHE 3TOTO
MeXaHH3Ma, Ha3BAaHHOTO HAaMU YIPABISIOUIEH CHCTeMO# (KOHTPOJUIEPOM), B CHCTEMax
BOJTHOBOTO THMA SIBJISIETCS OCHOBHOW MPUYMHOW 3BONIONMK B mipupoje. [loctpoena
dbyHIaMeHTalbHAs TpHaJla dJIeMEHTOB B3auMmoneincTBus [13-18], [6], Bkmtouaromas B
ceOos

a) CUCTEMY B3aUMO/JICHCTBYIOIINUX CTPYKTYD;

0) mose, B3auMOJICHCTBYIOIIEE C CUCTEMOI;

B) KOHTPOJLJIEP.

B 3aBucuMOCTH OT COOTHONIICHHUS AJIEMEHTOB JTOW TpPHAAbl, BHYTPH TSTOTO
KJIacca, OXBATHIBAIOILIETO MPAKTHUUYECKH BCE CIIOKHBIE CAMOOPTaHHU3YIOIIUECS CHUCTEMBI,
MOTYT OBITh BBIICJICHBI OTJAEIbHBIE TOAKIACCHI, ONpenesieMble OCOOCHHOCTSIMHU
OM(ypKAIMOHHBIX MPOIIECCOB, MPOUCXOAAIIUX C STUMH CUCTEMaMHU, a TAK:Ke CTPYKTYpOH
3JIEMEHTOB TPUAJIbI.

a. Cucmemuol K6azudemepMuHUPOSAHHO20 Muna,

O6udypKalMOHHbIE MPOLIECCH BHYTPH KOTOPBIX OKA3bIBAIOT HE3HAUUTENILHOE BIMSHHUE HA
UX MaKponapaMeTphl.

OCHOBHBIM  CBOMCTBOM TaKMX CHCTEM SBJISETCS 3HAUMTEIbHAs pa3sHULA
MacIITaboB MEXJIy caMoi cHCTeMOMl Kak OOOOUIEHHOW BOJHOBOM CTPYKTYypoill u
OTJENbHBIMU 3JIEMEHTaMU (KBaHTaMH), €€ COCTaBIsoUMMU. DazoBble TIPaHUIBI ATUX
CUCTEM, ABJIAIOOINECCS OOBIYHO BOJHOBBLIMH CTPYKTYypaMH, OTHOCAIIUMHUCA KO BTOPOMY
KJIacCy HaIllel KIacCH(UKAIMK, BO MHOTOM ONPEJENSIOT WX BOJHOBBIE CBOWCTBA, IS
U3y4eHHUs] KOTOPBIX CYIIECTBYIOT IIIYOOKO pa3paOOTaHHBIE METOJbl CTaTUCTHYECKOU
¢u3ukn u TepMmonuHamMukH. Ilpu 3TOM KBa3MIETEpMHUHHPOBAHHOCTH HAa CHCTEMHOM



YPOBHE JOIYCKAaeT pa3jIMyHble YPOBHU JETEPMUHU3MA HAa YPOBHE KBAHTOB.
BonbIIMHCTBO MaKpOCKOMHYECKUX OOBEKTOB HEXKHUBOW MPUPOJBI, OTHOCITCS K ATOMY
IIOJIKJIACCYy.

0. Tpancnopmno - unghopmayuonunsvie cucmemvl, y KOMOPHIX pPearu3yemcs
uepapxuyecKas MamepuaibHas u UHGHOPMAYUOHHAA C8A3b MEMHCOY YPOGHEM CUCHIEMbL
- 60JIHbL U K6AHMA - I/1eMeHma.

B Takux cucremax oOBIYHO BBICTpaMBAETCS MaclITaOHas MepapXus MOJCHCTEM, KaKaas
U3 KOTOPBIX MOXET 00JIajaTh CBOMCTBAMU BOJHOBBIX CTPYKTYP BCEX PaCCMOTPEHHBIX
paHee KjaccoB. JTa MacmTaOHas HepapXus HMeeT KBa3U(pPaKTaIbHBIA XapakTep.
NMenHno B Takux cucTeMax HaOJIOaeTcsi COOTBETCTBYIOIIEe HX KBa3u(pakTalbHON
CTPYKTYp€ CTENEeHHOE CTAaTUCTUYECKOE pacHpeesieHHe MaclTadoB 3JEMEHTOB H
noactpyktyp [5], [33], [71-76]. Takue cucremMbl MOTIYyT Kak CaMd BO3HUKHYTb MpH
M3MEHSIIOIIMXCS BHEIIHUX YCJIOBHUSX MOJSA, TaK U ObITh CO3JaHHBIMU TPaHCIOPTHO-
MH(OPMALIMOHHBIMU CTPYKTYpPaMU BBICIIIETO YPOBHSI.

Bo BTOpoM ciiyuae BHE WX WJIM BHYTPUM HUX CYILECTBYET MEXAHU3M, KOTOPBIH
MOXKET OBITh Ha3BaH "MOPOXKAAIOIIUM KOHTPOJUIEPOM'", COAEpKaIluii HEKOTOPYIO, HE
0053aTENIbHO  TIOJIHOCTBIO  JIETEPMHUHHUPOBAHHYIO  MPOTpaMMy,  YIPABIISIOIIYIO
(hopMUPOBaHHEM UEPAPXUUECKOIN CHCTEMBI.

B0O3MOXHBIM MEXaHM3MOM BO3HUKHOBEHHMS W CTaOWIM3allMd TaKUX CHCTEM
MOXET SIBUTbCSI MEXaHHU3M CaMOOPraHW30BAHHOW KPUTUYHOCTH [29] miaum MexaHU3M
MacmTabHOTO pe30HaHCa, U3YYEHHE KOTOPOTO TOJIBKO HAYMHACTCS B HACTOSIIEE BPEMSI.

6. Tpancnopmno - ungpopmayuonnvie cucmemol, CHOCOOHbBIE K PA3ZMHON}CCHUID,
mo ecmw K hopmuposanuio cebe no00OHBIX CUCHEM.

CriocoOHOCTh K pa3MHOKEHHIO HE SBIISIETCS MPEPOraTUBON TOJIBKO TPAHCIIOPTHO-
nH(OPMALIMOHHBIX cucTeM. [IpakThyeckn B TOW WM HMHOM CTENEHU 3TO CBOWCTBO
XapaKTepHO MAJis JIOOBIX BOJHOBBIX CHCTEM, HAuyWHAs OT JUHEWHBIX BOJH. VIMEHHO
Osarozjaps ’TOMY CBOWCTBY BOJIHOBBIX, BUXPEBBIX M JUIOJBHBIX CTPYKTYp, CYIIECTBYET
OKpY’Kalolui Hac MUp U Mbl camMu. OJHAKO, €ciM Mbl MEPEXOJUM Ha YPOBEHBb
TPAHCIIOPTHO-MH(POPMAIIMOHHBIX CHUCTEM, TO MX Pa3MHOXEHHME HOCUT CHEeLH(PUUECKUM
XapakTep, MposBIAs, OCOOEHHO Yy JKHUBBIX CHCTEM, TaKyl0 CJI0XKHOCTb, KOTOPYIO
HEBO3MOKHO J1a’K€ TIOMBICIIUTD Y CTPYKTYp 00Jiee MPOCThIX TUIIOB.

B [6] nmamu mnpemyioxkeHa HOBas MaTeMaTH4ecKas MOJI€Nb, IO3BOJIAIOIIAS B
pamMKax €IMHOM MHOTO3HAYHOW (PYHKIIMM KOMIUIEKCHOTO IMEPEMEHHOI0 OmHucaTrh Kak
IpoIlecC pocTa, TaK M MPOLECC PA3MHOXKEHUS CTPYKTYp, (OPMHUPYIOIIUX CIOXKHYIO
TPaHCIOPTHO—MH(QOPMAIIMOHHYIO CUCTEMY. OJTa MoOJelb MOJIPOOHO U3JI0XKEHa B
4eTBEPTOI! I11aBe BTOPOM YacTH HACTOsIIEeNH MOHOTpaduu.

2. Tpancnopmmuo-unghopmayuonnsie cucmemuvl, CHOCOOHBIE MOOEIUPOBANL
C6010 OUHAMUKY U OUHAMUKY OKPYMcarouiell cpeovl - nois,

U BBIOMpaTh OJIM3KKE K ONTUMAaJIbHBIM MOJIeNH O ypKallMOHHOTO NoBeAeHus. VIMeHHo
y TaKMX CHUCTEM CYILECTBYET U Pa3BUBAETCS, ONPEAEIASA UX IBOJIIOLNIO, BHYTPEHHUN
KOHTpOJIJIEp, Ha3BaHHBIN HAMHM roMeocTaTuyeckuM. K Takum cuctemam OTHOCSATCS BCe
O6uosIornyeckre 0ObEKTHI.

0. Tpancnopmuo-ungopmayuonnsie cucmemsl, oodaaoaroujue COIHAHUEM U
meopuecKuMu cnocoOOHOCMAMU.

N3 u3BECTHBIX HAM CHCTEM TaKOro poja IOKa €IWHCTBEHHBIMM SIBIISIIOTCA
YeJIOBEK U 4eJI0BEYECKOe OOIIECTBO.



Ha ocHOBe MOTy4eHHBIX TEOPETHUECKUX PE3YIIbTATOB U IHUPOKOTO CIIEKTPa padoT
JIPYTUX aBTOPOB, BBIIIOJIHEHHBIX B PYCJ€ CHHEPreTHUYECKON MapaJurMbl, pa3padOTaHbI
OCHOBBI ~ METOJIOJIOTHH H3y4YEeHHs TPAHCIOPTHO-MH(POPMALMOHHBIX CHUCTEM, KOTOpbIC
OBLTM TPUMEHEHBI K MccienoBanuio Internet[49], uenoreka|64] u yenoBeuecTna [6].

B ciyyae cnoKHBIX caMOOPraHU3YHOIIMXCS (B YACTHOCTH 3a CUET CTPYKTYpHO-
BOJIHOBOTO PE30HAHCA) CUCTEM M CTPYKTYP BOJIHOBOH BEKTOpP-MaTpHIlA, ONUCHIBAIOIINN
TaKU€ CHUCTEMBl U CTPYKTYpPbI, CTAaHOBUTCS [JOCTATOYHO CJIOKHBIM M COCTOUT U3
00JIBIIOrO YKCIIa MEePAPXUUYECKHU BIIOKEHHBIX JIPYT B ApPyra BEKTOPHBIX U MaTPUYHBIX
aseMeHTOB. [Ipu 3TOM Ha KaXXJIOM ypOBHE HEPApPXUU HENPEPHIBHO MPOUCXOAST COOBITHA
MIPEBPAIICHUS OTHUX CTPYKTYP U IOJCUCTEM B JPYTHE.

HccnenoBanue Takoro THIMA SIBICHHH TpeOyeT coueTaHHsi BOJHOBBIX METOJOB
IpU aHallu3e SJIEMEHTAPHBIX COOBITUA U COOBITHH, MPOUCXOAAIIUX C OONBIIUMHU
MacCHUBaMHU OJIHOPOAHBIX CTPYKTYpP M IOJCUCTEM, CO CTaTUCTUYECKUMH METOJIaMH,
MO3BOJISIIOIIMMU OOHAPYKUBATh CBSI3b MEXKY pa3IMYHBIMU YPOBHSIMU uepapxuu. Ecnu B
pamMKax OJHOIO YpPOBHS MEpapXWUU CTATUCTUYECKHE 3aKOHOMEPHOCTH HMEIT, B
OCHOBHOM, TayCCOBY CTPYKTYpYy, (TpsMoe B3aMMOJICHCTBHE MEXIY OIHOPOJHBIMU
JJIEMEHTAaMU  CHUCTEM YacTO OKa3blBaeTCsd HE3HAYUTENbHbIM), TO CTAaTHUCTHKA
HMEpapXUUECKUX CUCTEM HMEET COBCEM HHYK NPHUPOAY — CTEIEHHYI0, KOTOPYI B
MIOCJIEIHEE BPEMsSI MHTEHCUBHO M3YYalOT B Pa3IMUHBIX OOJIACTAX 3HAHMSI, CBA3AHHBIX C
(YHKIIMOHUPOBAHUEM CJIOKHBIX CHUCTEM, HAauMHAsg OT Ky4d IECKa M 3eMIICTPSCEHHIA,
KOHYas COIMOJIOTHYECKUMHU ucciaenoBanusamu [S], [25], [27], [29], [30], [31], [32], [33].
[71-77],

JIJ1s1 Ka4eCTBEHHOTO U3YYEHUSI OCHOBHBIX 3aKOHOMEPHOCTEN BHYTPEHHEN
JUHAMUKH TPAHCIIOPTHO-UH(POPMALIMOHHBIX CHCTEM ITOHAJ00MIIOCh BBECTH PsiJl HOBBIX
MIOHSATUI U ONPEJIECICHUN.

I'naBa 7. KBa3zuaerepMUHMPOBAHHBbIE MIPOLECCHL..
B3aumopeiicrBue crpykryp. LlesocTHOCTH ponecca

Ilenouka oOemepmunuposannvix u (unu) oOuyprayuonnvlx codvimuil, 6
pe3yiomame KOMOPOU RNPOUCXO0UN 63AUMOOelicmeue 6X00AWUX 6 CUcmemy
CMPYKMYp U NOAGAAIOMCA HOGble CHIPYKMYPbl WU UCUE3AI0m cmapble, 0bl1a HA36aHA
npoueccom.

C npyro#i, BHeIIHEH, CTOPOHBI B Tpade CTPYKTyp U COOBITHH MOTyT OBITh
BbIJIEJICHBI ONpE/eNIeHHbIe 00acTu (BETBU), HAUMHAIOLIUECS C KAKOro-1100 COOBITUS U
KOHYAIOIIMECs KAaKUM-THO0O JpyrMM CcOOBITHEM, KOTOpble 00JalaloT HEKOTOPOii
HE3aBHCUMOCTBIO OT OCTaJIbHBIX oOnactel rpada . B cBs3u ¢ aTum

nO0 npoueccomM MOMNCHO HNOHUMAMb MAKIHCe HEKOMOpPYld, OMHOCUMENbHO
He3agucuUMyI0 6emeb pagha cmpykmyp u coovimuil

Ceuenus mpoliecca N0 HEKOTOPOMY MOMEHTY BPEMEHHM MOTYT OBITh MPEICTABICHBI
KaK BEKTOp - MaTpHIlbl JaHHOIrO Ipoliecca (Kak HEKOTOpOoW YacTu rpada CTpyKTyp U
COOBITHIA).

Ecnu paccmarpuBaTh mpoliecc, B KOTOPOM Yy4YacTBYeT Ta WJIM WHas CUCTEMa, He
CHapyXH, C IO3UIUU BCEH CHUCTEMBI, @ U3HYTPH, C MO3ULMUN OTAEIBHOU CTPYKTYpHI,
BXOJAIIEH B HMCCIEAYEMYIO CHUCTEMY, TO [UIsl HEE HTOT NMPOLECC MOXKHO IPEICTaBUTh
HEKOTOPO MHIMBUIYAJIbHOM TpaeKTOpHEeW BHYTpU rpada CTPYKTYp U COOBITHI, WIIH



TPAEKTOPUEN BHYTPHU Ipoliecca (HEKOTOPHIM aHAJIOrOM MHMPOBOW JMHUM HbIOTOHOBOI
MexaHukn). [Ipy mpoxoxaeHUH 3TOH TPAeKTOPHM, COXPaHssA B KAKOM-TO CTENEHHU CBOKO
VMHJMBHUYAJIIbHOCTh, CTPYKTYpa BCTYIAET BO B3aUMOJEHCTBHUE C APYTMMH CTPYKTypaMu
CHUCTEMBbl, B TEUCHME HEKOTOPOro BpeMEeHH (OpPMHUPYET C HHMMU KOMIUIEKCHBIE
CTPYKTYpBI, 3aT€M A3TH CTPYKTYpPbl JHOO YCIOXHSIOTCS, BKJIIOYas B ce0s Bce HOBBIC
3JIEMEHTBI, TM00 PacafaoTcs C BO3BPAILEHUEM CTPYKTYp B IPEXKHEE COCTOSHUE.

Ecnu paccmarpuBaercs IpoLecc, OTpaHUYEHHBIM BO BPEMEHHU, TO MOKHO BBECTH B
PacCMOTPEHHE HEKOTOPBIM OTPE30K BPEMEHH, HA4Yal0 KOTOPOIO MOMKET CUUTAThCS
HAYaJIOM IIPOLECCa, a KOHEIl - €r0 OKOHYaHueM. BBeneHnue Takoro orpe3ka BpEMEHHU U
caMoro (akra B3aUMOJECHCTBUSA CTPYKTYp MO3BOJIAET CQHOPMHPOBATH B CUCTEME
HEKOTOPYIO METPHKY, XapaKTEpU3YIOIIYI0 B IEPBOM NPUOIMKEHUH B3aUMOCHCTBUE
CTPYKTYp B CHCTEME, a CJIEJOBAaTEIbHO, MAIOUIYI0 KOJMYECTBEHHYIO OLICHKY €€
LEJTOCTHOCTH.

[Ipenmnonoxum, 4TO MOCTPOEHA TPACKTOPHsS HEKOTOpoW cTpykTypbl A. Ilpm sTom
MOXKHO OIpenenuTs Bpems t,;, B TEYEHHE KOTOPOIO CTPYKTypa yd4acTBOBaia B

[IOCTPOEHUHU KOMIUIEKCHBIX CTPYKTYP COBMECTHO €O CTpykTypol B. DT0 Bpems
COCTaBJIIET HEKOTOPYIO YacTh OT BPEMEHU MPOXOKIEHMs rpouecca T . MOXKHO BBECTH
MOHSTHE OTHOCUTEIBHOIO BPEMEHM B3auMoJieHcTBUS CTpykKTyp A u B B mpouecce

t
tAB = % . Bo mHOTHX CJIydadXx 5Ta BCINYHHA ¢1a00 3aBUCUT OT BEJIHYMHBEI | , TO €CTh

OT NPUHATONW HaMU YCIOBHOW JUIMHBI Ipouecca. Torga ee MOXHO CUMTAaTh YCTOWYMBOU
XapaKTepUCTUKON B3aMMOEHCTBYIOIUX MeXAy coboi cTpykTyp A u B, win Bkiagom
cTpyktyp A u B B 1ienoctHocTh nporuecca.

Takyro mnpouenypy MOXKHO OCYIIECTBHTH JUIsI BCEX Map B3aMMOJEHCTBYIOIIHUX
CTPYKTYp M CHaOIUTh KaXIYyI0 U3 Nap CBOEH BEIMYMHON OTHOCHTEIBHOIO BPEMEHM

B3aumogeicteus. Ecnu Benmumuuna t,; cTpeMuTcs K eaumHHIE, TO CTpyKTypel A u B
COBMECTHO BKJIIOUEHBI B HOBBIE CTPYKTYphI B T€UEHHE BCET0 HCCIIEAYEMOro mpolecca u
MX COBMECTHBIM BKJIaJ B IEJIOCTHOCTH mporecca makcumanbHbiid. Ecmu f,; =0, 1o
CTPYKTYpBI MEXAY co00i1 HE B3aMOJEHCTBYIOT.

PaccMOTpeHHBIN MOJIX0/ MO3BOJISET BBECTH BHYTPHU CUCTEMBI HEKOTOPYIO METPHKY,
OTpECIAIONIYIO CpelHUuEe '"pacCTOsHUS" MEXIy OTHECNbHBIMU CTPYKTYpaMu. OTH

"paccrostHus"  T,g- MOrYT  OBITh  OIpEAENEHbl  KaK  BEJIMYMHBL, 0OpaTHO
MPOTIOPIMOHAJILHBIE BEJHYHHAM g .
- (.
Fg = R (7.1)
AB AB

Ecmu npunste T, =0, To ects "paccTosiHHE" CTPYKTYpBl OT caMoil ceOs paBHO
HYyJI0, TO MHHHMMAJIBHOE "paccTOsHHE" MEXAy B3aUMOJEHCTBYIOIIMMHU CTPYKTypamMH
COOTBETCTBYET Cilydar, Koraa [ =1, TO e€cTh Korja CTPYKTYphl, COXpaHssl CBOIO
MHIUBUAYAIbHOCTh, B3aUMOJICHCTBYIOT B T€YEHHE BCETO BpEMEHH | .

Yem MeHblne BemudynHa 1,5, TeM 0oJblie BBEICHHOC HAMH PACCTOSHHE MEKIY
B3auMo/IeiicTByonmmMu ctpykrypamu. Ecimm t,; =0, 10 Fg = 0.

Ecnam HayaTh MOCTpOCHHE METPUKHU C KaKOW-TMOO OTHOM CTPYKTYphl A, TO MOXHO
ONPEACINTh BCE CTPYKTYpPbI, KOTOPBIE B3aMMOJCUCTBYIOT C HEW B paMKax JIaHHOTO
npouecca. M3o0paxeHne uX Ha IMIKajie pPACCTOSHUI MO3BOJUT BKJIIOYHUTH CIOJAa BCE



CTPYKTYPBI, PaCCTOSIHUE KOTOPBIX OT JAHHOM MeHbIle 6eckoHeuyHOCTH. Eciu st Kax 1o
13 BKJIIOYEHHBIX B 3Ty LKAy CTPYKTYP BHOBb MOCTPOUTH IIKAIy PACCTOSHHUI 10 HeEe
IPYTUX CTPYKTYp, M 3Ty LENOYKY NEHCTBUI NPOAOIIKATh A0 TEX IOp, IOKa HOBBIE
CTPYKTYpPbl HE NIE€PECTaHYT NOSBIATHCA, Mbl IOJIYYUM CHUCTEMY, SBIISIFOLIYIOCS
MOJICUCTEMOM JaHHOW CHUCTEMBI, M BKIOYAIONIyl0 B cebOs dacth e€¢ anmemeHToB. Co
CTPYKTYpaMH, HE BOLIEAIIMMH B IOCTPOEHHBIM HaMU MOJIPOLIECC, MOKHO OCYIIECTBUTh
Ty %€ OIlEpaLMIO U IOCTPOUTH IPYTroM MOAIPOLECC U3yHaeMOro IIpolLecca.

Tem cambIM, BBeleHHE MPENJIOKEHHOM METPUKU IO3BOJSET pa3OUTh H3ydaeMblil
nporecc (a MOXKeT ObITh W Bech Tpad) CTPYKTYp M COOBITHH) Ha COBOKYITHOCTH
HE3aBHCHUMBIX JAPYT OT JApyra U He CBA3AHHBIX MEXIy COOOI B T€UEHHE HCCIIETyeMOTo
IIPOMEXYTKA BpPEMEHHM ILEJIOCTHBIX IPOLIECCOB, BHYTPEHHHE METPUKU KOTOPBIX HE
CBSI3aHBI MKy COOOI.

OpHako, NPEUIOKEHHBIM alIrOpUTM COAEPKHUT HPUHLMIINAIBHBIA HEJOCTATOK,
KOTOPBIM MOKET OBITh JTUKBUANPOBAH BBEACHHEM HEKOTOPOTO HOBOTO MapameTpa.

Hwu onHa u3 cucteM mpupoibl, HA OJWH U3 HCCIETYyEMBIX MPOIECCOB HE MOXKET OBITH
MOJIHOCTBIO BBIIETICH W3 OKPYXKAKOIIEro mMupa. TakuM o0pa3oM MpesioKeHHAas BBIIIE
uJcealn3upoBaHHasl CXe€Ma HE MOXKET ObITh peain30BaHa B CBOEM UHCTOM BHJE.
PaccTosinusi Mexay OTIENBbHBIMH CTPYKTypaMU HUKOTJIa HE MOTYT ObITh HPHHSTHI
paBHBIMH OECKOHEYHOCTH. Bce CTPYKTYpHI, CYIIECTBYIOIIME B MPUPOJEC HAXOIATCS Ha
HEKOTOPOM KOHEYHOM '"paccTosstHUM" Jpyr OT Jpyra, U OTACIICHHE HE3aBUCHUMOIO
Mpouecca OT BCETo Mpouecca pa3BuThs BcelleHHOM HEBO3MOXKHO.

OnHaKo 3TO MOXKHO cjenaTh NpUOIMKEeHHO. J[1s 3TOro Heo6X0IMMO BBECTH HOBOE
MOHATHE - MAaKCHUMaJbHOTO paJuyca B3aUMOJIEHUCTBUSA CTPYKTYp B paMKax JaHHOTO
nporecca I, . BBeneHue 5Toi BeIMYUHBI S5KBUBAJIIEHTHO IOCTYJIMPOBAHUI0 MUHMMAJIBHO

JIOITYCTHMOM BETMYIUHBI OTHOCHTEILHOTO BPEMEHH B3auMOeHCTBHs 1,5 ... . HasHadenune

9TOW BEIMYUHBI SABJSETCS CYOBEKTUBHBIM pEIIeHHEeM HaOIrojaTens - UCcieloBaTens B
KOKJIOM KOHKPETHOM ciy4ae. UTOOBl HCKIIOUUTh CYOBEKTHBHOCTH, MOXKHO BBECTH
IIKaTy [OCJIEI0BaTeIbHO YBEIMYUBAKOIUXCS (MO0 yMEHBIIAIOUIMXCS) BEJIUYUH
MaKCUMaJbHO JONYCTUMBIX PACCTOSHUM MEXIY B3aMMOCHCTBYIOUIUMHU CTPYKTypamMu
BBens  cooTBeTcTByIOIlEE ~ MaKCHUMajlbHO  JOMYCTHMMOE  PAacCTOSHUE  MEXAY
B3aUMOJCHCTBYIOIIUMHU CTPYKTYPAMH, Mbl MOXEM IOBTOPUTh H3JI0KEHHYIO paHee
npoueaypy. B 3ToMm ciiysae B paccMaTpuBaeMblii MOANPOLECC MOMAAyT UL TE
CTPYKTYpHI, "paccTosiHue" KOTOPBIX OO0 XOTS Obl OJHOW M3 CTPYKTYpP, BXOJISIIUX B
BBIJICJIAEMYIO TIOJICHCTEMY, OKa)KeTCsl MeHble I . Bce ocTanbHbIE CTPYKTYpPBI MONALYT
B JIpyrue MOJCUCTEMBbI MCCIEAYEMOW CUCTEMBl WM OyAyT BKJIIOYEHBI B I0JIE JAHHOTO
MOAIpoLEecca.

[TogoOHOe pasnmeneHue mporecca Ha TMOAMPOIECCHl SBIAECTCS MPUOIMKEHHBIM, U
CTENEHb MPHOIMKEHUS ONpPEeNseTcs] IPUHATON BeJIUYMHON [, - TO €CThb BEIHMUUHOM
MaKCUMaJbHO JIONYCTUMOTO PACCTOSHUSI MEXIYy CTPYKTypamH, BXOJSAIIMMU B
pa3/iesieHHbIE MTPOLIECCHI.

ITycte MMeeM 1Ba OTAEICHHBIX APYr OT JApyra ¢ paaumycom I mpouecca. s
KQKJIOTO U3 HUX MOKET OBITh BBIYMCIICHA CBOSI MAaKCUMATbHASI BEIMYUHA UYEI0CMHOCHU,
KOTOpass MOXET ObITh oOIpeneieHa KaKk CyMMd  OMIHOCUMENbHBIX  8PDEeMeH
63aUMO0eliCmEUs 6CeX 6X00AUUX 6 CUCHEMY NaAP CHPYKMYP.



n(n-1
Wx uucno paBasercs m=1+2+...+(n-1) = %; rze N - 9YUCcio IEeMEHTapHBIX

CTPYKTYp (KBaHTOB), BXOJSAIINX B CUCTEMY.
Taxkum 06pazom, IeTOCTHOCTH MPoLecca MOXKET OBITh ONpe/iesieHa B COOTBETCTBUU C

dbopmyoit

m
C=>1, (7.2)
k=1
I7le CyMMHMpOBaHUE BEIETCA MO BCEM IMapaM B3aMMOJEHCTBYIOLIMX MEX1y coOoM
CTPYKTYP.
Orta ke BeIMYMHA MOXET OBbITh BBIpaXKEHA 4epe3 pacCcTOsIHUA ~ MEXIy
3JIEMEHTapHbIMU CTPYKTypamu(7.1), BXOAAIHUMHU B CUCTEMY
m
C= Z_i (7.3)

k=1 rk
MakcumainbHOe 3HaUeHHE [EIOCTHOCTH CUCTEMBI U COOTBETCTBYIOIIETO € mpoliecca
JOCTUTaeTCs TOT/Ia, KOT/Ia BCE BXOJAIINE B HEE AJIeMEHTapHBIC CTPYKTYPBI BO BCE BpEMsI
nporecca (GopMHPYIOT E€IMHYIO CTPYKTypy. B 3TOoM ciiydae Bce 3HaueHHs f,

OKa3bIBarOTCA paBHbIMU 1, N BCIINMYMHA OCJIIOCTHOCTH

Cpo =m="0"D (7.4)

max 2
B03MOXKHBIM TakKe OKa3blBaeTCS] U BBEICHHE OTHOCHUTEIBHOW IEJIOCTHOCTH
npoIecca Kak OTHOIIEHHS LEJIOCTHOCTH IMpOoIecca K MaKCHMaIbHOHN IIEIOCTHOCTH TOTO
e Tporiecca.

m m 1 n__ n 1
= 23t 2) —

_: C _ kzﬂl k _ ; rk _ i J _ ij,j<i r|] . (75)
C e m m nin-1) n(n-1)

OIHOBPEMEHHO C IETOCTHOCTBIO BCEro MpOIecca 1enecoo0pa3sHo pacCMOTPETh  elle
OJIHY, ONMU3KYI0 K HEell BEJIMYHMHY, OJHAKO OTHOCALIYIOCA K OTAEIbHON 3JI€MEHTapHOM
CTPYKTYpE.

OTa BeJIMYMHA MOXET ObITh Ha3BaHA CBA3aHHOCTBIO | -TOW AJIEMEHTAPHOH CTPYKTYPHI
(xBaHTA).

n
Si=>t, (7.6)

=
OHa xapakTepu3zyeT CyMMAapHO€ OTHOCUTEIBHOE BpEMsI B3aMMOJCHCTBHUS JaHHOU
CTpYKTypBI C OCTAJIbHBIMH CTpYKTypaMI/I CUCTCMBI. MaKCI/IMaJ'ILHaSI BCJIMYHMHA
CBsI3aHHOCTHU BHeMeHTapHOﬁ CprKTypBI, BXOI[HIJ.[CI\/'I B CI/ICTeMy u3 n BHCMCHTapHLIX

CTPYKTYp, paBHa Smax =n-1. Torma oTHOCcUTENIbHAs CBSI3aHHOCTD CTPYKTYPHBI B paMKax

BBIACJIICHHOT'O IIponecca ONMpCACIISICTCA B COOTBETCTBUH C (I)OpMyHOﬁ
) 1 &
S =—=—%%.. (7.7).
S n-1<"
max J#
MG)KI[y CBA3aHHOCTAMMU CTPYKTYP, BXOAAIINUX B MPOLECC, U LNCITIOCTHOCTBIO MMpOoLECCa

CYIIIECTBYET MPOCTast CBS3b, ONpeAesieMas ciieayromei Gopmysoi.



= %isi z Zt, - (7.8)

i=1l =i
AHaJIOFI/I‘-IHaS'I CBsA3b MOXCET 6BITB YCTaHOBJICHA W MCXKAY OTHOCHUTCIbHBIMHA
BEJIN4YNHaMMU.

2 _, (-1 18-
“n(n-1 2n(n 1)z ‘HE‘S" (7.9)

Omnocumensnana UelOCMHOCMb  npoyecca oOnpeodensemca Kak cpeonee
apugpmemuueckoe om OMHOCUMENbHBIX CEA3AHHOCMEN CHPYKMYpP, 6X00AUWUX 6
OaHHwlIl npoyecc.

OmHako OJHOTO TOHATHS MAKCHMalbHOTO paauyca I HEIOCTaTOYHO Ul

OTIEJIEHHs OJHOIO Ipolecca OT JPYroro. JTO CBA3aHO, HAIIPUMEp, C TEM, YTO MOTYT
CYIIECTBOBATH DJIEMEHTAPHBIE CTPYKTYPHI, PACIIOJIOKEHHBIE HAa PACCTOSHUH, OOJBIIEM,

4CM rmax OT IIOYTHU BCEX CTPYKTYP HAAaHHOI'O IMpOLECCa, HO Ha PACCTOSIHHUU, MCHBIICM, YEM
r

max >
YeM aHAJIOTMYHOE 3HAU€HHE Y CTPYKTYp, KOTOpble Mbl HE BKJIIOYWIH B CHUCTEMY,
Y4acTBYIOLIYIO B IIPOLIECCE 110 MEPBOMY KpUTEpUI0. TeM caMmbIM, cpenn nepudepuiHbIx
CTPYKTYP ITaHHOT'O NPOLECCAa Mbl BHIKUABIBAEM OJHH M3 HUX, BHOCSIIME OOJIBIIMNA BKIIAJ
B LIEJIOCTHOCTb CUCTEMBI, 10 OCTABJISIEM JIPYTUe, BHOCAIME MEHBIINN BKIIA/.

Jlns Gosee pallMOHAIBHOTO pa3fieleHHs MPOLECCOB CIEAYET B 3TOM Cilydae MPUHSATH
cleqyoIyto npouenypy. IleppoHadaibHO HCKIIIOUUTH U3 IMpOLECcCa BCE CTPYKTYPHI IO
KPUTEPHUIO MAaKCHUMAJbHOTO pajanyca. 3aTeM IJsl MCKIIOUYEHHBIX CTPYKTYP BBIYHMCIUTH
BEJIMYMHBI CBSI3aHHOCTEH Kaxa0il M3 Hux. OnpenenuTtb MaKCHUMajbHYIO BEIUYHUHY
CBSI3aHHOCTH JIJIs1 BBIOPOILIEHHBIX U3 MpoLiecca CTPYKTYpP. 3aTeM BBIYMCIUTH CBSI3aHHOCTD
BCEX OCTaBIIUXCS CTPYKTYp, M MCKIIOUWUTh W3 TMPOIEcca BCE CTPYKTYPbI, MMEOIINE
CBSI3aHHOCTH, MEHBIIME 3TOW MaKCUMaJbHOW BEIMUYMHBL. B 3TOM cilydae MOXKHO ¢
JIOCTaTOYHOM CTENEHBI0 JOCTOBEPHOCTH MCKIIOUUTH W3 CUCTEMBI CTPYKTYpPHI IO JBYM
NePEeBA3aHHBIM MEXy COOOH U HE IPOTUBOPEYALUM IPYT APYTY KPUTEPHIM.

Opnnako, Oosiee MOAPOOHBIM aHANMM3 TOKAa3bIBAET, YTO M DOTOTO OKa3bIBAETCS
HEJ0CTAaTOYHO, TaK KaK HE YUUTBIBAECTCA €IE OAMH - JIOKAJIbHBIA KPUTEPUN Pa3AeICHUS.

[Ipexxne, yem BBeCTH Takoil KpuTepuil, HEOOXOJUMO PACCMOTPETh INOHSTHUE CBSI3U
MEXy ABYMS HE B3aMMOACHCTBYIOLUIMMHU MPSIMO MEXYy COO0I0 CTPYKTypaMH.

Jlyis BBEeEHUS TaKOro MOHSATHUS JOCTaTOYHO PACCMOTPETh CHCTEMY, COCTOSIIIYIO U3
Tpex »sIeMeHTapHeIXx cTpyktyp A, B,C, B3amMopaelcTByrommx MeXIy Cco0Oi ¢
o0pa3oBaHMEeM KOMOWHUPOBAHHBIX CTPYKTYyp. Eciu mpeanosoxuTh, YTO CTPYKTYPHI
A, B mexay co0oiif BooOIie He B3aUMOJICHCTBYIOT, a CTpykTypa C B3aumojaeicTBeT Kak

OT OJJHOM HJIM HECKOJIbKUX CTPYKTYpP, OAHAKO UMCIOIIHUEC 3HAUCHUC Si - MCHBIICEC,

CO CTPYKTypolt A, Tak U co CTpyKTypoit B, To MOXHO, 3afaBasich BenuuuHaMu t,., 1y,

OTIPEICTUTh CBA3AHHOCTh KXKIOW U3 CTPYKTYp, a TaKKe LETOCTHOCTh BCEro IMpoliiecca.
Ecnu mb1 uckmounm ctpyktypy C H3 aHanmm3a CHCTEMBI, TO MPOIIECC B paMKax HAIIETo
aHaJM3a aBTOMAaTHYECKH pa30o0beTCs Ha JIBa HE3aBHCHUMBIX ITPOIEcca, MPOUCXOISIINX CO
ctpykrypamu A, B. Crpykrypa C, oka3zaBmmch BHE WHX, OyAeT NEPHOIUYECKU
BKJIIOYATHCSL TO B mporecc A, To B mporiecc B, ocymiecTBisisi omocpeoBaHHYIO CBSI3b
MCKOAY HUMU. HpI/I 3TOM HNHTCHCUBHOCTDH CBA3H, B OTJINYUEC oT cirydas
HETIOCPEJICTBEHHOTO  B3aUMOJCWUCTBUS ~ MEXKIY  CTPYKTypamMH, HECHMMETpPHYHA



OTHOCHUTENBHO CTPYKTYp A, B, mampumep, t,. >ty . OqHMM M3 BO3MOKHBIX KPHUTEPUEB
UHTEHCUBHOCTH CBSI3M MOXKET CIIy)KMThb MHHUMalbHOE M3 IBYX 3HaueHMH t,.,tg,
KOTOpO€ MOXKET ObITh 0003Ha4YeHO 1, . CTpykTypy C MOXHO Ha3BaTh ar€éHTOM CBSI3U.

Takum o0Opa3oMm, Hapsay C HEMOCPEICTBEHHBIM B3aMMOJEHCTBHEM 3JIEMEHTAPHBIX
CTPYKTYp MEXAy cO0Oi, IenecooOpa3Ho paccMaTpuBaTh €IIe OJAMH MEXaHU3M -
MEXaHM3M B3aUMOJEUCTBUS YEpPE3 areHTOB CBA3HM, KOTOPBHII MOXET OKa3aThbCs HE MEHEE
BaKHBIM, Y€M IEpPBbIi, 0COOCHHO B Cllyyae aHaju3a MPOIECCOB, BKIIOYAIOMIUX B ce0s
OuQypKaImOHHBIE COOBITHSI.

[Tpu sTom cTpykTypa C MOXeT ObITh BKIIOYEHA B MPOLIECC, COOTBETCTBYIONINI TOU
U3 OCTaBLIUXCS CTPYKTYP, CBA3AHHOCTh €€ ¢ KOTOpOW Oouiblie. A CBSI3b 3TON CTPYKTYPbI
C Ipyroi OyJeT XxapakTepu30BaTh B3aUMOJEHCTBUE Pa3ICIE€HHBIX TPOLIECCOB.

[TycTh MBI IMEEM HEKOTOPBIN MpoIlecc, TPOUCXOASIINNA C CUCTEMOM, COCTOSIIECH U3
JOCTaTOYHO OOJNBIIOTO YHWCIIa B3aWMOJICHCTBYIOMIMX MEXAY Co0O0H CTpykTyp. B
COOTBETCTBUM C pa3pabdOTaHHOW BBbIIIE MPOIEAYPOH TOMBITAEMCS TMOCTPOUTH
MIOAIPOLIECC, BKJIKOYAsi B HETO TOJBKO CTPYKTYPBI, YIOBJIETBOPSIOIINE ABYM YKa3aHHBIM
Bblllle KputepusiM. [lolyduM HEKOTOPYIO COBOKYMHOCTh CTPYKTYpP, OOpa3yromux
MIOJICUCTEMY, BXOJSIIYIO B IEPBOHAYAIBHYIO CUCTEMY, KOTOpasi MOXKET ObITh Ha3BaHA €€
nosieM. [lycTh moacucTeMa, ydacTBYIOIIAsi B 3TOM MOIPOIIECCE MOKET ObITh pa3zesieHa
elle pa3 Ha JBE TPYIIIbI CTPYKTYpP, KOTOPBIE B paMKax BBEJACHHBIX HAMU OTPAHUYCHUH HE
B3aMMO/ICHCTBYIOT HEMOCPEACTBEHHO MEXAy CcOO0OW M Ka3ajloch Obl B 3TOM CIy4yae
BBIIEJICHHBIH HaMM IOJAINPOLIECC MOXET OBbITh pas3zenieH Ha aABe yacTh. OJHAKO MBI HE
MOKEM JITOTO CAENaTh, TaK KaK CPeIu BKIIOYEHHBIX B HErO CTPYKTYp CYIIECTBYET OJHA
WIA HECKOJBKO, KOTOPBIE YKJIAIBIBAIOTCS BO BCE BBINICYKA3aHHBIE OTPAaHUYCHUS H
OJTHOBPEMEHHO HAaXOAATCS Ha JOCTAaTOYHO OJIM3KOM DPACCTOSHUM OT 00X YKa3aHHBIX
TPy CTPYKTYpP. DTH CTPYKTYpPhl MOTYT OBITh Ha3BaHBl CTPYKTYPAMH-CBSI3SIMH WA
CTPYKTypaMH - MOCTaMH.

VYianeHne TakuX CTPYKTYp M3 PAacCMaTpUBAEMOM MOJCHCTEMBI  IPHBOIHT
AaBTOMATUYECKU K pa3lieJieHHIo e€ W Mpollecca, B KOTOPOM OHA y4acTBYET, Ha YacTH.
[Tocne Takoro pasneneHus] yKa3aHHbBIE CTPYKTYPBI - CBS3M WJIM CTPYKTYPBI - MOCTHI,
KOTOpBIE MOTYT OBITh BKIIFOYEHBI B TIPOIIECC - MOJIE, CTAHOBSITCS OCHOBHBIMU AJIEMEHTAMU
B3aMMO/ICHCTBUS pa3/IeJI€HHBIX MTPOLIECCOB.

Mpl cunTaem, 4To BBIJENIEHHE B IIpoIieccax M MONpoLeccax OJHOM MIIM HECKOIBKUX
CTPYKTYpP-MOCTOB - U yJajJeHHe HMX W3 MOJCUCTEMbI B IOJI€ JOJKHO CTaTh YacThIO
aJITOPUTMA pa3feNieHHs] CIO0XKHOM CHCTEeMBl Ha MOJCHCTEMBI, CIOXHOIO Ipoliecca Ha
MTOJNPOLIECCHI.

[Ipu >TOM NOMKHO OBITH 3apaHee 3aJaHO YUCIO CTPYKTYP, KOTOpPBIE JOJKHBI OBITh
yAaJeHbl OAHOBpeMeHHO. CaMbIM TIPOCTBIM CIIOCOOOM sIBIIIETCST Tiepebop Bcex
COYETaHUI U3 CTPYKTYp, YK€ BOLICAIIMX B MOACUCTEMY IO YUCIY CTPYKTYpP, KOTOpBIE
JOJDKHBI OBITH YIIAJICHBI M3 TIOACHCTEMBI HAuWHAs OT €AMHHUIBI U JI0 3aIaHHOTO YHCIA.
Jis  KaXOoro Takoro CoYeTaHus JOJDKHAa OBITh OCYIECTBICHA MPOBEpKa Ha
paznenuMocTb. W eciii OHa BBIMONHSETCS, TO COOTBETCTBYIOLINE CTPYKTYPHI YIAISIFOTCS
U3 CHCTEMBI, a caMa OHa pa3AelisseTcss MpU ATOM Ha 4yacTH. BeIOpolleHHas mpu Takoi
MpOIIeAYPe CTPYKTYypa MOXKET OBITh TMOO OTHECEHA K IOJI0, JIMOO BKJIIOYEHA B TY YacTh
pa3eneHHoro mpoiecca, ¢ KOTOpoil oHa OoJbIlle CBs3aHA, CyMMapHasi CBA3aHHOCTb CO
CTPYKTypaMu KOTOPOH OKa3bIBAE€TCSI MAKCUMAJIbHOM.



Cpenu cTpyKTYp-CBsI3eii MOKET OKa3aThCsl OCOOBIN KJIacc, 00IaIAlONIUi CIIeYIOINM
CBOMCTBOM. Takasi CTpyKTypa CBs3aHa C HECKOJbKHMMHM CTPYKTypaMH OJIHOT'O
MOJIIPOIIecCa U MOXKET OBITh IMOCIE Pa3/eeHusl BKIIOYEHA B ATOT MpPOIECC, U JUIIb C
OJTHOM CTPYKTYypO#l Jpyroro moAmpolecca, KoTopas o0JiagaeT aHaJOTHYHBIMU
CBOMCTBAMM OTHOCHUTEJIBHO CBOEro Mojmpolecca. B 3ToM ciydae B KaxJ0M Ipolecce
CYILLIECTBYET IO CTPYKTYpE, KaKJaasi U3 KOTOPBIX CBs3aHA JIMIIb C OJHOM OINpENeIeHHON
CTPYKTYpOMl Jpyroro rpoiecca. Takue MOCTOBBIE CTPYKTYpbl MOTYT CUHTaThCS
IPAHUYHBIMU CTPYKTYypaMH IpoieccoB. [1o HUM Takke MOKHO OTHENATh MPOLIECCHI IPYT
ot npyra. Eciu B pa3genseMoM IpoLecce CyIIECTBYET JIF000€ KOJIMYECTBO I'PaHUUHBIX
CTPYKTYp, HpU MpOLEAype pa3leleHUs OHU BCE JOJDKHBI OBITh BBIOPOIIEHBI, YTOOBI
3aTeM MPUCOEIUHUTH COOTBETCTBYIOIIME CTPYKTYPhl KaXKIyI0 K CBOEMY MPOLIECCy.

IIycts umeem nBa mpouecca, (I u 2) oTaeneHHble Apyr OT Apyra ¢ HEKOTOPHIM
pamuycom I . Torma B paccmMaTpuBaeMOM Cilydae IIOA MEpPOH B3aUMOIEHCTBUSA

IIPOLIECCOB MOXHO ITOHMMAaTh HEKOTOPYIO BEIMUYMHY, KOTOpPas MOXKET ObITh OINpesesieHa
CIIeIyIOIUM 00pa3oM. BHYTpH KaXJ0ro M3 MPOLECCOB CYIIECTBYIOT CTPYKTYpHI,
B3aUMO/JICICTBYIOIINE, XOTd U c1abo, CO CTPYKTypaMu Ipyroro mpoiecca. Bennunna
3TOr0 B3aUMOJICHCTBUSL ONpPEAENAETCA sl KaXIOW CTPYKTYpbl OJHOIO M3 IPOLECCOB,
KaKk M paHee, CyMMapHbIM OTHOCHUTEIbHBIM BpPEMEHEM B3aUMOJIEHCTBUSA CO BCEMU
CTPYKTYpaMu JpYyroro mpolecca. JTa BEIMYMHA MOXKET CUUTAThCd HHTEHCHUBHOCTBIO
B3aMMOJICVCTBHS JTaHHOW CTPYKTYphI, NPUHAICKAIIEW K mpoueccy 1, co Bcemu
CTPYKTYpaMH, MPUHAUICKAIMMU K IMpOLecCY 2, WM CBSI3aHHOCTBIO CTPYKTYpbI
nporecca 1 ¢ npoueccom 2.

n2
Skl,z = szl,kz (7.10)

k2=1
B mnocnenneit ¢gopmyne , kl- HOMEp CTpPYyKTYypbl, NpUHAUIeKAIIEH K IMEPBOMY
npoueccy. K2- HOMep CTpYKTYphI, IPHHAAIESKAIEH KO BTOPOMY HpoLeccy. N2 - YHCIO
CTPYKTYp, BXOZSAIIHUX BO BTOPOH MpOIECC.
[lonnas BenmuMYMHA B3aWMOJAEWCTBUS MEXKIy MHpoleccaMu (WM CUCTEMaMH,

Y49aCTBYIOIIMMHU B npouecce) OmpeaACIACTCA 11O (I)OpMYJICZ
nl n2

nl n2
IAI,II = Zskl,ll = Zsl,kZ = Z zt—kl,kZ' (7-11)-

k1=1 k2=1 k1=1 k2=1

ITycTe MMeeTcsi HEKOTOPBIA MPOIIECC, Ui KOTOPOTO BBINNOJIHEHA OMMCAaHHAas BBIIIE
IpoLeaypa pas3zeleHusl Mpolecca Ha COCTABISIONINE MOAmporeccsl. Ecim mpuHATH
MaKCUMaJbHBI pajilyc B3aUMOJCHCTBHUS paBHBIM OECKOHEYHOCTH, TO MPOLECC
OKa3bIBaACTCs HEPA3ACINMbIM. VYMeHbmass MaKCUMAaJILHBIN paanycC, MBI YBCIUYHNBACM
YHCIIO MOANPOLECCOB, HA KOTOPOE MOKET OBITh pa3jei€H Hall mpolecc. AHAIOTUYHO,
yBCIUWUMUBasA 1MpU IMOCTOAHHOM 3HAQYCHHM MAKCUMaJIbHOTO pajauyca BCIHNYUHY
JOMYCTUMOTO YHCJIa MOCTOBBIX CTPYKTYpP, MBI TakXe MOXEM YBEIUYUTh YHUCIIO
MOJINPOLIECCOB, HA KOTOPOE MOXKET OBITH Pa30UT HaIll ITPOLIECC.

IIpu >TOM AN KaxJ0ro 3HAYEHHMs YKa3aHHBIX I1apaMeTpoB IOJIYYaeTcs CBOE
3HAa4YCHUEC BCIINYHNHBI B3aHMOHeﬁCTBHH BBIJACIICHHBIX IMOAITPOLECCOB.

B mpenensHOM ciydae, Korja MpUHATOE HAMHM MaKCUMAalbHOE PACCTOSHUE MEXIY
CTPYKTYpaMHU OKa3bIBaeTCs MeEHbIIE 1, HCcleayemblil mpolecc pasfensercs Ha N
HOJIIPOIIECCOB, KaKABIH M3 KOTOPHIX OMMCBHIBACT AWHAMUKY OTAEIBHOM JIEMEHTApPHOU
CTPYKTYPHI. 3aBUCUMOCThL 4YHCIa BBIACIIKICMBIX TMOAIPONCCCOB, a TaKKC CTCICHU HX



B3aUMOJICHCTBUS OT HW3MEHEHHUs JIByX OCHOBHBIX 3aJIaBa€MbIX HCCIIEI0BATENIEM
MapaMeTpoB MO3BOJIIET JOCTATOYHO MOAPOOHO MPOAHAIU3UPOBATH BHYTPEHHIOO
TOTOJIOTHIO HMCCIIEAYEMOTO Mporiecca - cocTaBuTh ero "obpasz". [Ipu arom Hamboiee
XapaKTepHbIMU CTAHOBSTCS TE 3HAYEHUS VYHOPABISIOMUX (YIpPaBIseMbIX HaMH)
rapamMeTpoB, MPHU KOTOPBIX MPOUCXOJUT KAYECTBEHHOE M3MEHEHUE KapTHUHBI, & UMEHHO
CYLIECTBEHHO HM3MEHSETCSl YHMCIIO PacCMAaTPUBAEMBIX IMOAMPOIECCOB. Te€M CaMbIM, MBI
[I0JIy4aeM <«IIaTTEPH» HCCIEIYyEMOro Ipolecca M KaXIO0ro M3 €ro MOIIpPOLECCOB,
KOTOpPBII B TEYEHHE HEKOTOPOTrO BPEMEHH MOXKET CYHUTAThCAd TMOCTOSIHHBIM.
B3aumopeiicTBue MOAMPOIIECCOB B paMKax 3TOT0 IMAaTTEPHA MOXKET OBITh HAa3BaHO
¢onosvim 63aumooeiicmeuem.

[IpenmonokuM, 9YTO B paMKax MJaHHOW OOJIBIIOW CHCTEMBI, COCTOSIIICH U3
B3aMMO/ICHCTBYIONIIUX MOJICUCTEM, NMATTEPH B3aUMOJICHUCTBYIOIIMX IMMOJACUCTEM MEHSETCS
MEJJICHHO TI0 CPaBHEHHWIO C YaCTOTOH, C KOTOPOW B3aWMOJCHUCTBYIOT MEXTYy COOOM
OTJIeNbHBIE CTPYKTYphl. B 3TOM ciyyae MOXHO BBECTH JBa MaciuTtada BpEMEHU -
MacITad BPEMEHH, COOTBETCTBYIOIINI B3aMMOJICHCTBUIO CTPYKTYP BHYTPH TOJCHCTEM,
U Macmrtad BpEeMEHHU, COOTBETCTBYIOIIMI XapaKTepHbIM HW3MEHEHUSM MaTTEPHOB
(OHOBOTO B3aMMOJEHCTBUSA. XapaKTepHOE Bpemsi | , BBEICHHOE paHee, 3aHUMAaeT
MIPOMEXYTOUHOE MOJIOKEHHE MEXIy ATHMH IByMsl Maciitabamu. [Ipu uccrnegoBanuu
B3aUMOJICHCTBUSL TMPOIECCOB B MAKpPO-BPEMEHHOM MaciuiTabe MOKHO BBECTH
CIIEyIOIIYyI0 mpoueaypy. PaccMoTperb MakpocKONMMYecKMd Macimitad BpeMeHH,
BHCIITHUI TIO OTHOIICHWIO K MacmrTady T, ¥ B paMKax 3TOr0 Macmitada BBECTH B
paccMOTpeHHEe IMOHITHE BPEMEHU Hadana oTcuera t; - Tekymee Bpems. i Kaxkaoro

3HAYCHUsI TEKYIIEr0 BPEMEHHW, pPacCMaTPHBATh MaJblii MO CPAaBHEHHIO C BHEITHUM
MacmTaboM TMPOMEXYTOK BpeMEHHM 1 , B paMKax H3MEHEHHs KOTOpOro MaTTepH
mporecca, KOTOPHId Ha ATOM TPOMEXYTKE MOXKHO CUYHTATh CTAllMOHAPHBIM, clabo
MeHseTcs. DTOT MaTTepH MOXHO CUUTATh HPUCYIIMM MaKPOCKOMMYECKOMY MOMEHTY
BpeMeHH 1, .

AHAIIOTHYHYIO nponenypy MOYKHO OCYIIECTBIISATh TUIst HEKOTOPO
HOCJIEA0BATENbHOCTH 3HaueHHi t; . EClln U3MeHeHus aTTepHOB OKaXyTCsl IIaJKUMHU, TO
MOKHO BBECTH ACHMITOTHYECKOE MPEICTAaBICHHE O TJIQJAKOW 3aBUCHUMOCTH MaTTepHa
B3aMMOJICHCTBYIOIIMX IPOIECCOB OT BPEMEHH, O CKOPOCTSAX W3MEHEHHs TaTTepHa OT
BPEMEHHU - TO €CTh MTOCTPOUTH COOTBETCTBYIOIINE MU (DepeHIInaTbHbIE YPABHEHUS.

PaccmoTpuM Tpu XapaKTepHBIX Ciydasi MaKpOBPEMEHHOTO B3aMMOICHCTBHSL.

Henocpeocmeennoe e3aumoodeiicmeue 06yx 6vloesieHHbIX npoyeccos. Ilycts npu
MOMOIIIM OIMCAaHHOM BBINIE TPOIEAYPhl HAM YAAJIOCh BCE OCHOBHBIC CTPYKTYDHI,
BKJIIOYEHHBIE B JAHHYIO CHCTEMY, OTHECTH K JIByM pa3jIMYHBIM IMOJCHCTEMaM, TO €CTh
pa3aenuTh HEKOTOPBIN MpOoIeCcC Ha JABa MOAMNpoIecca.

[TycTh Ha HEKOTOPOM MPOMEXKYTKE BpeMeHH | o00a Mojmpolecca MOXKHO CUMTATh
YCTAaHOBUBIIMMHMCA. Torja B KaXAbli MaKpOCKONHWYECKMH MOMEHT BpeMeHH I
BO3MOYKHO MTOCTPOUTH MATTEPH 00OUX B3aUMOICHCTBYIONIUX MPOLECCOB M BBIYUCIUTD UX
(hoHOBOE B3aMMO/ICHCTBHE.

BeiGepeM HEKOTOpblE 3HAU€HMs YHPABIAIOLIMX HapamMeTpoB I U JOIyCTUMOIO
YHuclia YAANsSeMbIX MOCTOBBIX YACTHIl. 3aT€M BBIMOJIHHM C OTHUMH 3HAYCHUSMHU

YIOPaBISAIOIUX MapaMeTPOB TMPOLEAYPHl pa3felieHHs MPOLECCOB U BBIUYUCICHUS HX
(hOHOBOTO B3aMMOJCHCTBUS AJIsl PA3IMYHBIX MOMEHTOB BPEMEHH. Te€M CaMbIM MOIYYHM



CEUEHHWE IO  YHOPABIAIOIIUMM  [apaMeTpaM  IOCJIEAO0BATEIbHOCTH  IaTTEPHOB
B3aMMO/ICHCTBYIOIIUX MPOLIECCOB BO BpeMeHH. [Ipyu 3TOM Ha KakJIOM IIare mo BpeMeHHU
BCJICJICTBHE M3MEHEHMS MATTepHAa OyIeT M3MEHATHCS HE TOJBKO BEIMYMHA (DOHOBOTO
B3aMMO/ICHCTBUS IMPOLIECCOB, HO, YTO HAMHOTO 0oJjiee BaXHO U CYUIECTBEHHO, YHUCIIO
CTPYKTYp, KOTOpbIE BXOJAT B KaXIbli M3 IpoueccoB. MOCTOBbIE U TI'pPaHUYHbIE
CTPYKTYphl OyIyT MEHSTh CBOM CBS3M B 000MX IpolieccaX W MEePeXOJUTh W3 OJHOM
MIOJICUCTEMBI B JAPYTYIO, U3 OJIHOro mnoampouecca B apyroi. Ilpm sToM OHU MOryT
YXOAWUTh B LIEHTPAJBHYIO YacTh Mpolecca. MokeT MpouCXOoAUTh U OOpaTHOE SIBICHUE
yXoJa CTPYKTyp Ha mepudepuio mpomecca . Tem caMbIM, XOTS pasjelieHHEe Ha JBa
npouecca OyleT OcCTaBaThCs, BHYTPEHHSSI CTPYKTypa, B TOM YHCJIE U IEJIOCTHOCTh
KaX/I0TO U3 HUX M3MEHSIOTCS 3HaYUTENbHO. [Ipu 3TOM Hambosnee BaKHBIM SBISIETCS TOT
(bakT, 4TO MHOTHE 3JIEMEHTApHBIE CTPYKTYphI, BXOJIUBIINE CHAdaja B OJMUH IPOIECC
4yepe3 HEKOTOPOE BpeMs OKa3bIBAIOTCS B APYTOM.

ITycTs B MOMEHT BpeMeHH t;; B IEpBOH U3 B3aUMOJCHUCTBYIOIUX CUCTEM HAXOIUTCS

N, OCHOBHBIX CTPYKTYp, & BO BTOpoil N.. PaccMOTpUM HEKOTOpBIH HOBBIA MOMEHT
BpeMeHu 1i;,, ormmyaromuics or t;, Ha BenmuuHy At; . B 5TOT MOMEHT cocTaB cucrem,
y4acTBYIOIIMX B IIEPBOM M BTOPOM IIpolEcCCax, H3MEHUTCI. B mepsoii u3
B3aMMO/IEHCTBYIONIMX CHCTEM OKaKeTcs N, SJIEMEHTAPHBIX CBS3AHHBIX MEXIy COOOIO

CTPYKTYP, @ BO BTOPOIi cucTeme -NJ.

IlenocTHOCTE  MOAIIPOLIECCOB -  OOOOIIEHHBIX BOJMH - ¢opMmHpyeTcs Ha
MUKPOBPEMEHHOM  ypoBHe. OjHako ¢  HM3MEHEHHMEM  MaKpOBpEeMEHH, JBa
B3aUMOJCHUCTBYIOIINX LIEJIOCTHBIX IPOLECCa MPETEPIEBAIOT CYIIECTBEHHbIE U3MEHEHNU.
CTpyKTypbl MOTYT IEPEXO/IUTH U3 OJTHOM MOJICUCTEMBI B APYTYIO, U3 OJHOTO Mpolecca B
JIPYTOH.

3a mpoOMEXYTOK BpeMeHHM At; M3 IEpBOM CHCTEMBI BO BTOPYIO mepekmer An,,

JJIEMEHTAapHBIX CTPYKTYP, a U3 BTOPOM CUCTEMBI B IIEPBYIO - AN, , cTpykTyp. Torna, ecim

JJIEMEHTApHbIE CTPYKTYpPhl HHKYyJa HE HCUYE3al0T, TO €CThb BBINOIHACTCA 3aKOH
COXpAHEHHUs DJIEMEHTAPHBIX CTPYKTYp, TO MbI MOXEM IOJYYHUTh CIEIYIOLIUe
COOTHOLIEHHUS.

1 1
- n, =n; +An,, —An,, (7.12)
n; =n; —An,, + An,,
Brenem Benmnunny
| n; - r]11 = r]12 - n22 = Any, — ANy, = An. (7.13)

OtHoleHne BenuYuHbl AN, K MPOMEXYTKY BpeMEHH Atl; , onpenenser HEKOTOPYIO
CPCAHIOIO CKOPOCTb NU3MCHCHU A BBaHMOHCﬁCTBYIOMHX CUCTEM.
_ An,

At;
Ecam  ywacTByromme BO  B3aMMOJEWCTBUM  DJIEMEHTAPHBIE  CTPYKTYpPbl  MMEKOT
NPUOIM3UTENBHO OJIMHAKOBYIO MEPY, TO, YMHOXKasl MPABYIO U JIEBYIO YaCTH MOCJIETHETO
paBeHCTBA HA ATY BEIMUMHY, KOTOPYIO 0003HAYUM A , TIOJTYYHUM CIIEAYIOIIEe PABEHCTBO

\'

(7.14)

mT



Apn, _ AM,
At; At;
OcpenHeHHasi pa3HOCTh IOTOKOB MEphl MEXAY MpOIecCCaMHu ONpeNeNseTcs Kak
OTHOIIICHWE TPHUPAIICHUS MEpbl B TMpoIecce, yBEIWYHUBIIEM cBoi "0OBEM", K
HCCIIEIOBAHHOMY NIPOMEKYTKY BPEMEHHU.

Be10epeM KOHEUHYIO IOCIEI0BATENBHOCTh Aty YMEHBLIAIOIUXCSA OTPE3KOB BPEMEHU

PmT =Wy = (7-15)

TakuM o00pa3om, uToOBbl At OCTaBaJIOCh 3HA4YMTENbHO Oonbmie T . M moctponm

T min

TI0CJIEI0BATENLHOCTh OCPEHEHHBIX PA3HOCTEN MOTOKOB LN, .. Eciu rpadux nsMenenus

/uvai ACUMIITOTUYCCKHU BBIXOIUT HA BCHHqHHy,
dM
PT (tT ) =—71 (tT ) (7-16)
dt,

TO 93Ta BEJIWYMHA MOXET ObIThb Ha3BaHa BEIMYMHOM HEPAaBHOBECHOCTH, WIIU
ACUMIITOTUYECKOM IPOU3BOIHON OT U3MEHEHHsI MEPBI IIPOLECCOB 110 BPEMEHH.
ITpu 3TOM 17151 KaX10T0 U3 B3aMMOAEHCTBYIOLIMX MIPOLECCOB 3T BEIMYUHA MOXKET OBbITh
B35Ta CO CBOMM 3HaKkoM. [[ns mporecca, yBEIMYHMBAIOLIETO CBOK MEPY, - CO 3HAKOM
IIJIXOC, JUIS IIPOLECCA, YMEHBILAIOIIETO CBOK MEPY - CO 3HAKOM - MUHYC.

Ecnu nepBsIii Ipo1iecc yBeINYUBAET Mepy, TO

dM dM

PTl(tT) = TTY (tT )i PTZ(tT) == dtTY (tT );
Bo wMHoOrumx ciaydasx MOXHO 3a0bIThb O IOCIEI0BaTEIbHOCTH BBIBOJA ITUX
ACUMITOTUYECKUX COOTHOIIEHUN U OMYCTUTh UHAEKC | , oOpalasch ¢ COOTHOIIEHUSMH,
BXO/ISIIUMHU B MpebIayIe (GOpMyIIbl KaKk ¢ OOBIYHBIMH ITPOU3BOAHBIMH.

P(t) = %(t); P, (t) = —dd—l\t/l(t); (7.17)

[locnegnue ¢GopMynbl MOTYT OKa3aTbCsl CHpaBEAJIMBBIMM W B Cllydae, €CIH
AJIEMEHTapHbBIE CTPYKTYpHI CIENUAIbHO HE MOTYT OBITh BBIJIEIEHBI, a 0OMeH "Mepoii”
MPOUCXOAUT 3a CYET Oo0Jee CIO0XKHBIX CTPYKTYp, OJIHAKO, H3MEPSEMbIX OJHOMI
aJIMTUBHON MEpOii, XOTs 3HadeHHs] €€ MOTyT OBITh PA3MMUYHBIMH IS KKIOW U3
y4acTBYIOIIUMX B Tmpouecce cTpykTyp. [Ipm sTomM BenmumHa AM BBIUHCISETCS Kak
MOJYJIb PA3HOCTH CYMMBI ME€p CTPYKTYP BBILIECAIINX U3 JTaHHOTO MIPOLIECCA U CYMMBI MEP
CTPYKTYP, B HETO BOIIEAIINX.

AHanu3upys JUHAMUKY HW3MEHEHHUsT Mephbl KaXKJIOro U3 B3aUMOJECHCTBYIOLIUX
MPOIIECCOB, MBI MOXKEM TMEPEHTH K PACCMOTPEHHUIO JIMOO CHUCTEMBI JIBYX CBS3aHHBIX
Mexay coboit muddepeHnanbHBIX ypaBHEHUH , JTHOO K CHUCTEME HTEPAlMOHHBIX
COOTHOIICHUH - XapaKTEPU3YIONIUX H3MEHEHUS OCHOBHOM aJJIUTHBHOM  MEPHI
B3aUMOJCHCTBYIOLIUX IIPOLECCOB.

Makpo-BpeMEHHOE B3aUMOJICMCTBHE MOXXET OBITh OINMUCAHO eIle OJHHUM
napaMeTpoM, XapaKTepU3yIOIIUM HHTEHCUBHOCTh OOMEHA JIEMEHTAPHBIMU CTPYKTypaMu
MEXIy B3aUMOJCHCTBYIOIIMMH MPOLECCaMU. OTa BEJIWYMHA OIpPENENseTcsl Kak
IIOJIyCyMMa 4MCJla CTPYKTYp BOLIEAIINX 3a IPOMEXKYTOK BpeMeHn At. , Hampumep, B

MIEePBBIN MPOLIECC, U YHCIIA CTPYKTYP, BBIIIEAUINX U3 HETO.



on = %(Anzv1 +An,) (7.18)

PaznenuB BenuuumHy On Ha At;, u npoBens aCUMITOTHYECKYIO IPOLENypY,

AQHAJIOTUYHYIO TOW, KOTOpAasl BBIMOJHSJIACH HAMU B MPEABIIYIIEM Ccllydae, MOIYyYuM
ACUMITOTHYECKYIO CKOPOCTh OOMEHA CTPYKTypamMu

. on
Vg, = I'EL%SE (7.19)

ITo aHanoruu ¢ npeapIyIUM MOKHO BBECTH TAK)K€ BEJIMUMHY CKOPOCTH OOMEHa
Mepou
P, —limas™ (7.20)
At—0 At
NHtepecen ciyyail, Koraa B IIPOLIECC BXOJAT BCE HOBBIE U HOBBIE CTPYKTYpBI, a
YXOIAT M3 HEro yxe mnoObBaBIIME B HEM. B 3ToM ciaydyae MOXKHO BBIOpaTh TaKo
IIPOMEKXYTOK BpeMeHH At; , Ipu KOTOPOM B KOHIIE IPOMEXYTKA B OJJHOH M3 CUCTEM

HE OCTAHETCsl HU OJJHOU U3 CTPYKTYp, ObIBIIMX B HEW B Hauase NpoMexyTka. TeM cambiMm,
IIPOLIECC OCTAETCA BCE TEM K€ IPOLIECCOM , HO B HEM YK€ HET HM OJHOM CTapou
CTPYKTYphL. [Ipn 3TOM MOkKET 0Ka3aTbCs TaK, UTO KapTUHA CBSI3€H - Y’KE€ MEKIY HOBBIMU
CTPYKTYpaMH, 3aHABIIUMH MECTO NMPEKHUX OYAET COXpaHSATHhCS TOW *ke. B aTom ciydae
IIPOLIECC CTAHOBUTCS MTOXO0’KMM Ha KJIACCMYECKYIO BOJIHY, COXPAHSIOILYIO0 CBOM IATTEpH
IIpU TOJHOM 3aMEHEe CTPYKTYp, B Hee Bxojsaumx. [[ns Takoro mpoiiecca MOXKET ObITh
BBCICHA M HOBas BEJIMYMHA , I[EPUOJ LUPKYJISALNUU CTPYKTYp BHYTpPH IIpoliecca,
HpI/I6J'II/I)K€HHO onpeaciaiaceMasd Kak OTHOIICHUE

Pcn
Ten = M (7.21)
3nece M - BenMYMHA AQAJUTHBHONW MEpBI, COOTBETCTBYIOLICH TaHHOMY

IIpoLECCy.

[leppon 1mUpKyISUMH CTPYKTYP XapakTepU3yeT CBOM I  KaXKIOro U3
B3aUMOJCHCTBYIOIIUX MPOLECCOB NEPUOI IMpoLEecca KaK HEKOEH LUKIMYECKOW BOJIHBI,
MepeMeNnIaroeicss Mo TMOMK CTPYKTYp, BXOASIMIMX B 00a B3aUMOJICHCTBYIOIINX
nporecca. @akTUYECKH 3TOT MEPUOJ XapaKTEpU3yeT TO, YTO Mbl Ha3bIBaeM OOMEHOM
BEILECTB.

OnHako, 3TOT ciayyadl SBJISIETCS JUIIb IPEACIBHBIM BO3MOXHBIM CIIy4aeM
BOJIHOBOI'O B3aMMOJIEHCTBHS IIPOLIECCOB.

/JIpyaum npedenvnvim ciayuaem A611emca 6apuanm, Ko20a 60 3aumooeicmeuu
yuacmeyiom moJibKo me MOCmoevle CMPYKmypbl, KOmopbvle 0bliu HA36AHbI HAMU
NOZPAHUYHBIMU.

[Ipeamnonoxum, 4T0 MpU B3aUMOJECUCTBUU CUCTEM, BXOMSIIMX B IPOLECCHI, HE
MIPOUCXOAUT IEPEXO0] CTPYKTYp M3 OJHOrO mporecca B apyrod. Cuurtaem, 4ro Bce
MOCTOBBIE CTPYKTYPBI, OCYILIECTBIISIOIIME OCHOBHOE B3aUMOJECHCTBUE - SBISIOTCS
TPaHUYHBIMU; KaKIasi U3 HUX CBA3aHA JIMIIb C OJJHOW TPAaHUYHOU CTPYKTYpOW APYroro
nporecca. CremnieHHble MeX1y cO00I0 TpaHUYHBIE CTPYKTYPbI (POPMUPYIOT HEKOTOpbIE
HOBBIE CTPYKTypbl. COBOKYNHOCTh TaKHWX CTPYKTYp MOXET OBbIThb Ha3zBaHa oOIIei
rpaHuneld o0ouX B3aMMOJACHCTBYIOUIMX TpPOLECCOB. JlMHamMMKa B3aMMOJAEHCTBHS
MIPOLIECCOB B 3TOM CJIy4ae XapaKTepU3yeTcsl AMHAMHUKON UX 00I1el TpaHUIIbL.



Cama rpanuna CTaHOBUTCSI HOBOM CHCTEMOM, 00Jiajarolield CBoel JUHAMUKOM, a
00a B3aUMOJIEHCTBYIOIIUX IIPOLIECCAa CTAHOBSTCS 110JIEM CYIIECTBOBAHUS TAKOH CHCTEMBI.
OTO OAMH M3 MEXaHU3MOB (OPMHPOBAHUS U CYIIECTBOBAHUS yMEPEHHO-HEIMHEWHBIX
BOJIHOBBIX CTPYKTYp (BTOpoW Kkijacc Hamed kiaccupukanuu). Bo3HHKaioT Tpu
cnienn(pUYecKn B3auMOJCHCTBYIOIUX Iporiecca. J[Ba mepBbIX B3aUMOICHCTBYIOT MEXIY
co0oi yepe3 TpeTHil mpouecc - Mpolecc I'paHUIly, MPOLECC MOCPEIHMK, NeJIerupys B
HEro CBOM IPaHUYHbBIE CTPYKTYPHI.

JluHaMuKa Takoro B3aUMOJCHCTBHA MOXeT ObITh  KiIacCU(UIMPOBaHA
CJIETYIOIIUM 00pa3oM.

1. I'panuya ocmaémca wneuzmennoit. OgHU U Te Ke CTPYKTYPbl OJHOTO

mpouecca B3aMMOIEHCTBYIOT C OJHUMHM U TEMH XK€ CTPYKTypaMu Ipyroro.
IIpouecc B3anMOAEHCTBUSA MOXKET CUMTATHCS CTALIMOHAPHBIM.

2. Bzaumooeiicmeue kauenusn. CTpyKTypbl, 00Opa3yroliye rpaHully He MEHSIOT
CBOUX MapTHepoB. OHU MOTYT MO0 pa3pbIBaTh CBOM CBSI3U U YXOJAUTh BHYTPb
CBOMX IIPOLIECCOB, JIM00 00pa30BbIBATh HOBBIE, BHIXO/I HA TPAHMUILY.

3. B3aumooeiicmeue ckonvocenusn. CTpyKTyphl, BXOJAIINE B TPAHULLY, MEHSIOT
CBOMX IApPTHEPOB, OJIHAKO IIOCTOSIHHO OCTAIOTCS HA TPaHUIIE.

4. Cmewannoe noseoenue.

B pesynbrare B3auMoaeWCTBHUS KadeHMsI M CMEIIAHHOIO IOBEACHMS TpaHHUIla
MOJKET JIM00 3aXBaTUTh OJIMH U3 B3aUMOJCHCTBYIOIUX ITPOLECCOB, MO0 Hcue3HyTh. [Ipu
STOM IIPOLIECCHI IEPECTAHYT B3aUMOJICHCTBOBATh MEXAY COOOM.

Mesxtcdy 08yma  paccmMOmpeHHbLIMU  GblUie  MEXAHUBMAMU  MAKPOBPEMEHHO20
63auMo0eiicmeus  npoyeccos Jexdcum 001acmp MeXAHU3MOE 63aUMOO0EUCmEUs.,
3AHUMAIOWAA 6CE 603MOMNCHbBIE KOMOUHAUUU C CYULeCME06aHUEM ZPAHUY U 00MeHa
CIMPYKMYypamu mexcoy HUMU.

[Ipy 3TOM MOTYT HOSIBISTHCS NEPEXOJHBIE CIOU, 3JIEMEHTHI KOTOPBIX, HE SBISSACH
TpaHUIIaMU B YKA3aHHOM BBIIIIE CMBICTIE, aKTUBHO YYaCTBYIOT BO B3aMMOJCHCTBHUH, TOTIa
KaK OCHOBHBIE YaCTH - sI/Ipa - CUCTEM YYacTBYIOILIUX B IPOIIECCaX, B UX B3aUMOJICHCTBUU
YYacTBYIOT JIMIIb uYepe3 BHYTPEHHEE B3aMMOACHCTBHE C TMEPEXOTHBIMHU CIOSMHU. OJTH
MIEPEXO/IHbIE CJOW Yalle BCEro MOTYT ObITh OTHECEHbl KO BTOPOMY KJaccy Haiein
KJ1accu(UKALUK - yMEPEHHO-HEIMHEHHBIM BoTHaM. [12]

OpHMM U3 TJIaBHBIX PE3yNbTATOB B3aMMOJIECHCTBHS MOXET OKa3aTbCs CIHSHHE
nporeccoB, [IpOTHBOIONIOKHBIM COOBITHEM SIBIISIETCA, HAPUMEp, PacIIEIIEHHe OJHOTO
U3 B3aUMOJEWCTBYIOIIMX TMPOILIECCOB, WJIM OOOMX Ha HECKOJIbKO Ooyiee MEIKHUX
MOJIIPOIIECCOB, KOTOPBIE JINOO OYAYT CYIIECTBOBAThH Pa3/ieibHO, B3aUMOJCHCTBYS MEXKIY
coboi, MO0 BOWAYT B CHUCTEMY IOCIEAOBATEIBHBIX PACIICTICHUH, aHAJOTHYHBIX
CIICHapHIO0 BOSHUKHOBEHHS Xa0Cca B pe3yibTaTe enouku OnudypKanui.

@Ou3MUeCKUM TMPUMEPOM TaKOTO B3aUMOICHWCTBUS MOXKET SIBISATHCS (pOpMHUpOBaHUE
OpBI3T.
Conumosnorndeckum - GOpMUPOBaHHE U pactiagenue Vimmepuid.

Bmopou eapuanm ezaumooeiicmeus npoueccoe - e3aumooeiicmeue HeKOmopoi
cucmemul u eé nons.
DTOT BapuaHT B HEKOTOPOM CMBICIIE SIBIISIETCS YaCTHBIM ClTydaeM mpeasiaymiero. OaqHako
BTOPOM M3 B3aUMOJICHCTBYIOIIMX IPOIIECCOB OKa3bIBaeTCcsa Kak Obl BHe mepsoro. OH
CONICP’KUT  3HAYMTENHHO OOJBINE AJIEMEHTApPHBIX  CTPYKTYp. JlomoIHUTENbHOMN



CYIIECTBEHHON OCOOCHHOCTBIO B3aMMOJICHCTBHSI CUCTEMBI U TOJII OOBIYHO SIBJISETCS] TOT
(baxT, 4TO 37IEeMEHTapHbIE CTPYKTYpPHl, GOPMHUPYIOIIKE MOJIE, YAaCTO UMEIOT 3HAUUTEIILHO
MEHBIIIME 3HAYCHUS MEPHl, YeM CTPYKTYpbI, (OPMHPYIOIIHE CHCTEMY, UYTO NPHUAAET
B3aUMOJICHCTBHIO CHIE[M(PHUUECKIE OCOOEHHOCTH.

Bo mHOrmx ciydasx B 1OJi€ MOXET OBITh BBEJCHA HENpPEpbIBHAS KOHTHHYaJbHAs
reomerpus. Beenenue takoil reomerpuu TpeOyeT IOCTaTOYHO TOHKUX PAaCCyXIEHUH,
MIO3BOJISIIOIIMX IEPEUTH OT AUCKPETHOM METPHUKU B3aUMOJICHCTBYIOLIUX CTPYKTYD,
BBCJICHHOM HAaMM paHee, K HENPEPbBIBHOM pPHUMAaHOBOM METPUKE B M MEpPHOM

HEMPEPHIBHOM MHOI000pa3uy, 4TO II03BOJISICT HCIOJIb30BaTh ISl MCCICIOBaHHS
0COOCHHOCTEH B3aMMOJCHCTBUS CTPYKTYpPBI M €€ IOJIs Pa3BUTYK0 B HACTOAIICE BpeMs
TEOPHUIO TIAIKUX pacciaoeHui [24].

Tpemuit eéapuanm , Koz0a 0ea npouecca 63aUMOOCHUCMEYIOM NPU HAAUYUU NONA,
BHOCHUT HEYTO IPUHIMIIHAIBHO HOBOE B BBILIETIPUBEIEHHOE PACCMOTPEHHE.
Kpome HenmocpeacTBeHHOTo B3aMMOACHCTBUS MIPOIIECCOB, OIMCAHHOTO B CITydae MEePBOTO
BapUaHTa, BO3HUKAET €lLIe OJWH MEXaHU3M B3aUMOJEHCTBUS - B3aUMOJIEHCTBUE uepes3
HoJe.
Kaxplif u3 B3anMOJICHCTBYIOIIMX MPOLECCOB OOMEHUBACTCS € IOJIEM 3JIEMEHTAPHBIMU
cTpykrypamu. Tem cambpIM, 4depe3 HM3MEHEHHE IOJIi MPOMCXOIUT JIOTOJHUTEIHFHOE K
IpsMOMY  TIOJI€BO€ B3aMMOJEHCTBHE IHpoueccoB. Te CTPYKTypbl, KOTOPBIMH IIOJ€
OOMEHMBAETCSI C OJHHM M3 TPOILECCOB BIMAIOT Ha XapAaKTEPUCTHKH IOJIS, TEM CAMBIM
BIIMSIOT Ha XapakTep oOMEHa CTPYKTypaMH MEXKIY IOJIEM U BTOPBIM IPOLECCOM. DTO
B3aMMHOE BIIUSTHUE OKAa3bIBACTCS WHTETPAJIBHBIM - BOJHOBBIM - TIPOHCXOJSIIAM
OJTHOBPEMEHHO C CYIIECTBEHHBIM U3MEHEHHUEM I10JIs1, 4epe3 KOTOPOe U MPOUCXOAUT CaMO
B3aWMO/ICVICTBHE MPOLIECCOB.

OnHako, B HEKOTOPBIX CIIydasiX B3auMo/JIeHiCTBHE MPOILIECCOB Yepe3 MoJIe OKa3bIBAETCS
u Oosee HemocpencTBeHHBIM. CTPYKTYpHI, BBIIIEAIIME B TIOJE€ W3 OJHOTO IMpoIecca,
MOTYT JJOCTAaTOYHO OBICTPO MOMACTh U3 MOJIs B Ipyroi npouecc. IIOTOK TakuxX CTPYKTYp
- areHToB (OPMHpPYET eIle OJWH MEXaHW3M B3aWMOJICHCTBHS TMPOIECCOB, KOTOPBIN
Modcem Oblmb HA36AH  63AUMOOCIICMEUEM NOCPEOCMEOM CBA3el MeNHcOy O6yMA
npoyeccamu, 0Cyuecmenaemovimu uepes noJe.

VHTEeHCUBHOCTD CBs3eH ompesensieTcs, Kak U paHee, YUCIOM CTPYKTYp-areHTOB (MJIH
X CyMMAapHOM Mepoi), BBIIIEANINX W3 OJHOTO Ipoliecca W BOLIEAIIUX B Apyroil. Bece
paccykJeHHs, KOTopble ObUTH MPOBEACHBI paHee, MOTYT OBITh IMOBTOPEHBI JJIS CBS3EH.
OnmHako, B JaHHOM cilydae JJIEMEHTapHas CTPYKTypa, BBIHAS W3 OJHOTO IpoIlecca,
HEKOTOpOE BpeMsI HaXOJIUTCS B I0JIe, U JIMIIb 3aT€M OKa3bIBaeTCs B O0JIACTH JIEHCTBUA
apyroro mporecca. I[losiBisieTcs HOBBI mapaMeTp - BpeMs 3aluepKku cBs3u. [lome
(dopmMHpyeT BHEIIHEE MPOCTPAHCTBO, B KOTOPOM CTPYKTYPBI-CBS3H (PYHKLIHMOHUPYIOT,
[I0Ka OHU HE IO U3 OTHOTO TPOoIecca B JPYTOH.

I'naBa 8. budypkanuoHHbie mpoueccsl.

Bce BbInosHEHHBIE BBIIE MOJAEIBHBIE MOCTPOEHUS, CTPOrO T'OBOPS, CHPABEAIUBBI
TOJIBKO sl JACTCPMUHUPOBAHHBIX  CTPYKTYp M CHUCTEM, BKIIOYAaeMBIX B
JIeTepMUHUpOBaHHbIE Mporecchl. CyiecTBoBaHHe OM(YpKAMOHHON MpOeKIuHu Tpada



CTPYKTYp M COOBITHH CYIIECTBEHHO YCIOXKHSET IOCTAaHOBKY M pEUICHHE MPOOJIeMbI
B3aMMO/ICICTBHS MPOIIECCOB.

Ilo0 ougpyprayuonnvim npoueccom dyoem noHUMamep MAKoii NPOUeECcc, KOMopbwlil
6KII04aem 6 ceds xoms 0vl 00HO duyprayuonnoe coovimue.

IIpu wuccnenoBanuu OMQYPKALMOHHBIX MPOLECCOB HEOOXOAMMO Hapsiay C
HEMOCPEACTBEHHBIM B3aUMOJICHCTBHEM CTPYKTYP M MOJCUCTEM, (OPMUPYIOIINX AAHHBII
IIPOLIECC, UCCIIEN0BATh X BUPTYaIbHOE B3aUMOJEICTBHE.

HenocpeactBennoe mnpeackasaHue BceX BO3MOXKHBIX HCXOJOB B3aUMOJEHCTBUS
O0u(ypKaMOHHBIX MPOIECCOB OBLIO OBl B MPHHLMUIIE HEBO3MOXKHO, €CJIM OBl B IPUPOE
HE CYIIECTBOBAJIO UACHTUYHBIX WM MOYTH HJIEHTHYHBIX CTPYKTYpP, CHUCTEM, IPOLECCOB
(KBaHTOB), KOTOpBIE YK€ y4yaCTBOBAIM B OM(YpKAaIMOHHBIX COOBITHSX. Bce Takue
UJCHTUYHBIE CTPYKTYpbI, CHUCTEMBI, MPOLECCHl MOTYT OBITb OOBEAMHEHBI B KIIACCHI,
Ha3BaHHbIE HAMH 0000ILIEHHBIMU BOJTHAMH.

BonbIIMHCTBO pealbHbIX TPAHCHOPTHO- HHPOPMAIIMOHHBIX CHCTEM MOXET ObITh
BKJIIOUEHO B HMEpapXUI0 BOJIH — KBAaHTOB. lIpu 3TOM, C OgHOW CTOpOHBI, H3ydyaemas
CUCTeMa SIBIISIETCS KBAaHTOM JJiI HEKOTOPOMl BOJIHBI, KOTOpas MPEACTaBIsAET COOOM
COBOKYITHOCTb CUCTEM (KBAHTOB), aHAJOIMYHBIX JAaHHON cucTeME, a C OpYrod - oHa
SIBJIICTCSL BOJTHOW /71l CBOMX MEPBUYHBIX 3JIEMEHTOB. Mepapxusi BOJIH - KBAHTOB OOBIYHO
UMeeT MacIITaOHO-KBa3M(PaKTAIbHBIN XapaKTep M MPAKTUYECKH BCET/Ia MOXKET OBITH
JTUHENHO MPOJOIKEHAa KaK B CTOPOHY YBEINUYEHMs, TaK U B CTOPOHY YMEHbIICHUS
MacmTaboB. [Ipu 3TOM KakIbplii YpOBEHb HEpAPXUH MOXET ObITh pACCMOTPEH KaK BOJHA
1 KaK KBaHT, B 3aBUCUMOCTH OT MacIilTaba pacCMOTPEHUSI.

Ecmmn JKCIIEpPUMEHTAIBLHO UCCIIEI0BATh HEKOTOPBIN €UHUYHBIN
Ou(ypKaLMOHHBIN MpoIecc, TO MBI UMEEM /€0 JIMIIb C OJHUM M3 MHOTOYUCIICHHBIX
BUPTYaJbHBIX TyT€H, pa3pelieHHbIX Ui [POLIECCOB, AHAJOTHYHBIX JIAHHOMY,
BbIOpaHHBIM MM B JIaHHOM peanu3aiuu. Takoil mporecc CTaHOBUTCS Ui HAaC KBa3u-
JNETEPMUHUPOBAHHBIM M €ro MOJEIbHBIM KOJMYECTBEHHbIN aHaJU3 MOXET ObITh
IIPOBEJIEH 110 U3JI0KEHHOMY BBILLIE AJITOPUTMY.

OpHako, MOJIy4eHHBINH pe3yabTaT caM 10 ce0e He UMEET MpeIcKa3aTeNIbHOM CUJIBI,
TaK KakK B APYroM aHaJOTMYHOM ciydae MpOoLecC MOKET MOWTH M0 JI000MY Jpyromy U3
paspeleHHbIX eMy ImyTed. Mbl oka HUYEero He 3HaeM O MOBEJEHHM Ipolecca B ITHX
HEPEATM30BAaHHBIX BapUAHTAaX. OKCIEPUMEHTAJIBHO 3T INYyTH WM JAaXK€ BEPOSITHOCTH
CJIETOBaHMSI IO HUM MOKHO ONPEENIUTh TOJIBKO B PE3yJIbTaTe aHAIN3a B3aUMOJCHCTBUS
COBOKYITHOCTU MIEHTHYHBIX UM MOYTH UICHTUYHBIX OU(YpKALMOHHBIX MPOLIECCOB.

Cucreme, ydacTByromied B OM(ypKaIllMOHHBIX COOBITHSX, MOXET OBITH NPHU €e
MCCIIEIOBAaHUH COTIOCTABJICHA TeNiocTHas Tpuana [13-18], [6],

ITone
(bmmxuee u [lanbuee)

/ \

Crpykrypa (cucrema) ------------- (KonTpoinep)
(MarepuanbHas 4acTh CUCTeMBbI)  (YTIpaBJIsroIasi CUCTEMa)

Paccmotpum a1y Tpuaay 6oiiee moapoOHO.



Cmpykmypa (cucmema)— 3T0 MaTepuaabHas 9acTh 00BEKTa, KOTOPasi, B3aUMOJICHCTBYS
¢ moyieM, (B OCHOBHOM, OJM)KHMM) Y4acTBYET B OM(YpKallMOHHBIX COOBITHSX — TO, YTO
Tetisip ne Illapaen Ha3bIBa BHEIIHEH - BUIMMOM - 4acThio oObekTa [10].

Ilone — 570 BHEUIHSISI IO OTHOILIEHHUIO K CHCTEME COBOKYITHOCTh OOBEKTOB, MOPOIUBIIAS
CHCTEMY WJIM POJUBIIASCS BMECTE C HEi, MHTEHCUBHO B3aMMO/ICHCTBYIOIIASI C CUCTEMOHH,
IIPH 3TOM HEKOTOpBIE COOBITHSI, TPOUCXOAIINE MIPH TAKOM B3aMMOCHCTBUH, SBISIOTCS
Ou(ypKallMOHHBIMU, TO €CTh COOBITHUS MMEIOT HEKOTOPBIA HA0OP BO3MOMKHBIX MCXOJIOB.
[lone w™moxeT OBITh YCJIOBHO pa3lieleHO Ha OnuxHee, Hauboiee HHTEHCUBHO
B3aMMOJICHCTBYIOIIEE CO CTPYKTYpOW, M JalibHee, BIMSHUEM KOTOPOTO MpU JAHHOM
YpOBHE pacCMOTpEeHHs MOXKHO TmpeHeOpeub. HecMoTps Ha YCIOBHOCTH TakKOro
pas3zaeneHus, NPaKTUIeCKA OHO OYEHb BaXKHO.

Konmponnep (ynpasnawwuit mexanusm) — BHYTPEHHHH MEXaHH3M CHCTEMBI,
MO3BOJISIOMIMN BBIOPATh M3 YMCIIa BO3MOXHBIX MCXOJOB TOTO HJIM HHOTO COOBITHSA, TOT,
KOTOPBIN MpUBEIET K Hanbojee yCTOMUMBOMY COCTOSIHUIO CUCTeMbI. Ero rmaBHas 3amava
— BBIOOp W o0ecrmedeHHe peanu3allid TaKoro Hcxoja Ou]ypKaruoOHHOTO COOBITHS,
KOTOpBIM 00eCreynT HauOOJbIIYI0 YCTOMYMBOCTH KaK CTPYKTYpBL, TaK M €€ MO, a
TaKKe CaMOro yIPaBIISIONIET0 MEXaHU3Ma.

KonnuectBO ©  BepoOATHOCTh  UCXOJ0B  OM(YpPKALMOHHBIX  COOBITHH,
MPOUCXOISIINX MTPA BOJTHOBOM B3aUMOJICHCTBUU CTPYKTYPHI U TIOJISA, OTPEACIISIOTCS KaK
CBOMCTBAMM CaMOIl CTPYKTYpBI, TaK M TOJS, B KOTOPOM OHa cyiiecTByeT. [loatomy
KOHTpOJUIEpP, BO3HHMKAIOIIUH B CTPYKType, HENOCPEACTBEHHO CBSI3aH Kak C
XapaKTePUCTHKAMHU OIS, TaK U C BHYTPEHHEH CTPYKTYpPOIl CUCTEMBI.

Ero «uenp» - mpu yBEIMYEHHH YMCIIa BO3MOXKHBIX HCXOJOB O0ECTIEUUTHh TaKoe
YMEHBIIIEHUE HHTPONUU OYAYIIEro CIy4alHbIX COOBITHH, KOTOpPOE OJJHOBPEMEHHO
COXpaHWJIO OBl  MaKCHUMaJbHOE YHUCIO WHBAPUAHTOB CTPYKTYPHI, IOJISI M CaMOTO
KOHTpoJulepa M obecriedymsio Obl PE30HAHCHOE COIJIACOBAaHHE MEXIY HHMMHU. TOJBKO
CTPYKTYPBI C TAKMM KOHTPOJIJIEPOM MOTYT «BBDKHBATh» B YCIIOBHSIX CIIOKHBIX BHEIIHUX
TIOJIEN.

[losiBeHWe KOHTpOJUIepa BKIOYAeT B JICHCTBHE MEXaHHW3M OJBOJIOIHH, TPHYEM
HBOJIIOIMOHUPYIOT B HEMOCPEACTBEHHON CBSA3HM MEXAY COOOW BCce TPH JIEMEHTa TPUA/bl.
Bo3Hukaer TpoliHOE pE30HAHCHOE B3aUMOJCICTBUE, IPUBOALIEE K ITOCIEI0BATEILHOMY
YBEJIMYEHUIO CIIO)KHOCTH W JAMHAMHUYECKOW yCTOMYMBOCTH (YBEIMUYEHHUIO YHCIA
BO3MOXXHBIX HCXOJIOB OH(]ypKallOHHBIX CcOObITMH W UWHGPOPMALMU, XpPaHUMOW U
nepepabaTbiBaeMOil KOHTpoJuIepoM). bonee mopoOHbIM aHATN3 KaKI0r0 U3 AJIEMEHTOB,
BKJIFOUEHHBIX B TPUAJY, BHIIOIHEH B [6].

PaccmoTpuM B3auMoJieiicTBHE 3TUX JIEMEHTOB MEKIY COO0M

B3zaumooeiicmeue konmponnepa u cmpykmypaol.

KonTtponnep — 310 MexaHusMm ympaBieHHs OudypKallMOHHBIMH MPOIIECCAMHU,
BKJTFOYAIONUMU POCT U PAa3BUTHE CTPYKTYpbI (cucTembl). KOHTpoJIepsl MOTYT OBITh
JIBYX THUIIOB.

1. KonTposiep, mopoxAarOIIHi CTPYKTYPY.

2. Kontpomnep, o0ecneunBaIUN YCTORYHBOE CYIIECTBOBAHUE CTPYKTYPHI, BEIOOD €€
MOBEJICHUS TP B3aWMOJCHCTBUU C TIIOJIEM, CIIOCOOHBIM 10 Hayaja COOBITUI
U3MEHSATh  BEPOSITHOCTH  pEalM3alldd  BO3MOXHBIX  PE3YyJlbTaTOB, a  TaKkKe



OCYH_IGCTBJISIIOH_[I/Iﬁ B MOMCHT COOBITHS BBI60p TOroO HWJIM HWHOI'O0 KOHKPETHOI'O
pe3yiibTarTa - 20Me0CmamuuecKuil KonmpoJiep.

I'omeocmamuueckuii KOHmpoOAIEP MOXKET BBINOIHATH CIEAYIOIINE OCHOBHBIC
byHKIIHIM.

1. BocnpuHMMaTh TPAKTHYECKH HENPEPBIBHBIM IMOTOK HWHpOpMaLUU 00
OKpYJKaloliel cpeie — IoJyie - U 3allOMUHATh 3TOT MOTOK MHpopmamnuu. Hocurensmu
3TOT0 MOTOKA WH(OPMAIMU, TPAKTUIECKU HE OMACHBIMHU JISi TOMEOCTa3a CUCTEMbI MOTYT
SIBIISITHCSI TIOTOKH CTPYKTYp, HECylIue ¢ co0oil Malyto Mepy, HO 3HAYUTEIbHBI 00beM
nH(pOPMAIIUU O TPOUCXOAIINX B MoJie OM(ypKAIIMOHHBIX MTpOIeccax.

2. ®opMHpOBaTH HAa OCHOBE aHAIM3a IOJIyYCHHOTO W 3allOMHEHHOTO MOTOKA
nHbopManun 00pa3bl CTPYKTYp U MPOLECCOB, B3aUMOACHUCTBUE C KOTOPHIMHU B OyayIem
MOJKET MIPUHECTH JAHHOM CUCTEME CYIIECTBEHHBIE CTPYKTYPHBIC H3MCHEHUSI.

3. ConocraBiATs c(hOpMUPOBAHHBIE 00pa3bl CTPYKTYpP M MPOLECCOB C TEKYIIUM
MOTOKOM WH(pOPMAIIUH.

4. YTOYHATH 3a CYET ITOTO BBIJCIICHHBIE paHee 00pa3bl U MPOIECCHI.

5. KnaccupuuupoBarh IOCTOSHHO BBIIEISIEMbIE W YTOYHSEMbIC 00pa3bl H
MIPOIIECCHI.

6. BBonuTh B aHamu3 0000IICHHBIE a0CTPAaKTHBIE 00pa3bl U MPOIECCHl (MOICIH),
o0afaromme XapakTepHbIMH IS 1IeJIOT0 Kilacca 00pa3oB U MPOLIECCOB MHBAPHAHTAMHU.

7. Co3maBarh aOCTpakTHbIE O0pasbl, ONPEACISIONIAE KOJIUYCCTBEHHbBIE
COOTHOIIGHUS ~MEXay KBaHTaMu © BomHamu. (Poxaenme B KOHTpoJuiepe
MaTeMaTHYECKUX MPEICTABICHUH 00 OKpYyXKaroIleM MHpE).

8. OTOX/IeCTBIATh BBHIPAOOTAaHHBIE B KOHTPOJIEPE MOJIENU C JTUHAMHYECKUMHU
KapTUHAMHU, MTOJIy9aeMbIMH KOHTPOJUIEPOM B HACTOSIIIIEE BPEMSL.

9. Ha ocHOBe mnpHUOOPETEHHOTO 3HAHUSA TMPEACKA3bIBATh  BO3MOXKHBIC
aJIbTEpHATUBHBIE IYTH Pa3BUTUS MPOUCXOJAIIMX B HACTOsSIIEE BpeMs IPOLECCOB
(mocTtpoiika Ha OCHOBE MPUOOPETEHHOTO 3HAHMS BEPOSITHBIX BETBEH OYIyIIUX COOBITUI
rpada CTpyKTyp U COOBITHIA).

10. Ouenka 6€30MacHOCTH Ka)KJI0TO U3 BO3MOXKHBIX MyTel pa3BUTHS COOBITHI, B
KOTOPOM CTpPYKTypa OyJieT coxpaHeHa B Oy TyleMm.

11. Ouenka Ha OCHOBE BHYTPEHHETO CTATUCTHYECKOTO aHAJIM3a JAHHOTO Kiacca
MIPOIIECCOB BEPOSTHOCTU peaU3alliM KaKJIO0ro U3 aJbTEPHATBHBIX MyTEH pa3BUTHUS Kak
ONMarompusITHBIX, TaK W HEOJATONPHUITHBIX COOBITHIA, KOTOPHIE MOTYT MPOH3OUTH B
Oymyuiem.

12. BwiOop nHambonee OmarompsATHOTO ITydKa HCXOJO0B COOBbITHHA. [lombITKH
YBEIUYUTh BEPOSITHOCTh ITHX HCXOJOB 3a CYET M3BJICUEHUS M3 YHCIA MPAKTUYECKH
HEBEPOSITHBIX HEKOTOPBIX HOBBIX COCTOSHHM, YIIPABIIIEMBIX KOHTPOJUIEpoM. FIMEeHHO 3Ta
(GyHKIMS KOHTpoJulepa Hamboliee CHIBHO pa3BUTa Yy YEJIOBEKa U YeJIOBEYECKOIro
oOmiecTBa.

13. YBenuueHue BBDKMBAEMOCTH CTPYKTYPHI (KBaHTA) 3a CUET Pa3MHOKEHUS

14. Pa3paboTka KOIIOB, OMPENEISIIONINX PpEeaTU3alui0 IIeJIei, MOCTAaBIECHHBIX B
pe3yabTaTre MOAETUPOBaHU. BbIOOp OHOTO MyTH WM ITyYKa BO3MOXKHBIX MyTeH B rpade
CTPYKTYp M COOBITHH, OOECIICYMBAIOIIETO, MO JAHHBIM KOHTPOJUIEPA, ONTHMAJbHBIC
YCIIOBUS BBDKUBAHUS YIIPABISEMON CTPYKTYPhI U CAaMOTO KOHTPOJLIEpa.



15. Co3ganue © UCHOJIB30BAaHUE CPEACTB, HEOOXOAMMBIX U1 IEpeladyu
IIOJTy4eHHOM HH(OpMaIMK U BEIpaOOTaHHOTO 3HAaHUS (HaIpuMep, KoJa) IpyruM KBaHTaM
JaHHOM BOJIHBI, IPYTUM CTPYKTYpaM H IOJIO (HampuUMep, MOSBJICHUE S3bIKa U Pa3BUTHE
peun).

16. Pa3paboTka Mopesneil HOBBIX AJISi KOHTPOJUIEPA, MPAKTHUYECKH HepealbHBIX
paHee CTPYKTYp U COOBITHI, YBEIMUYEHUE UX PEATbHOCTH (COBEpLICHNE N300PETECHU).

I'pad cTpykTyp U coObITHII (OCOOEHHO, BETBb OYIyIIUX COOBITHI) MOXKET OBITh
CMOJEIUPOBAH KaXIbIM KOHTPOJUIEPOM II0 Ppa3HOMY, B 3aBHUCUMOCTH OT TOM
uHbopManuy, KOTOpoH 00iagaeT KOHTpoiuiep. Hu oaMH KOHTpOIIep HE CIOCOOCH
IIOJIHOCTBIO IIpeZicKa3aTh BMJ Ipada OynyluX CTPYKTYp M COOBITHH, Tak Kak cama
CTpyKTypa 3TOro rpada, B CBOIO O4Y€peIb, 3aBHCUT OT B3aHUMOACUCTBUS CTPYKTYp H
CHCTEM, YNpaBiIsgeMbIX KOHTposuiepamu. [Ipu 3TOM OKa3bIBaeTcs, UYTO HEU3BECTHBIMU
TOYHO OKa3bIBAIOTCS HE TOJBKO BEPOATHOCTH TEX WM HHBIX HCXOJO0B OYAYIIHUX
IIPOLIECCOB, HO KOJIMYECTBO BO3MOXKHBIX BapUAHTOB.

Tem Gornee, 9TO MO-BUAMMOMY, Y KaXKIOTO COOBITHSI, B ICHCTBUTEIILHOCTH, MOYKET
oKaszaTbCs LENbli IIeid HCXO0A0B, KOTOpbIE HMKOIZIA, MM MOYTH HUKOTJA, paHee He
MPOSIBISUTUCH, WA TPOSIBISUIMCH, HO MPOCTO HEU3BECTHHI JAHHOMY KOHTPOJUIEPY. DTO
CBSI3aHO C TEM, YTO BEPOSATHOCTh UX pealu3al NpU OOBIYHBIX YCIOBHUSAX OJM3Ka K
Hymo. Cpean 3THX COOBITHI MOTYT OKa3aThCs M UYPE3BBIYAWHO OJIarONpHUSATHBIC IS
JaHHOM  cTpykTypbl. KoHTposulep, aHamu3upyss MNOTEHLHUAIbHYIO BO3MOXHOCTb
MOSIBIICHUSI TaKMX COOBITUH (HampuMmep, KOMOMHHPYS B HEOOBIYHBIX COUYETAHUAX YyXKe
U3BECTHBIE MPOLIECCHI), MOKET HE TOJBKO MOJEIMPOBATh BO3MOXKHOCTh UX pealM3alluy,
HO W TIPE/ICKa3aTh Ty IENOYKYy OM(ypKAIMOHHBIX COOBITHH, KOTOpas PE3KO MOBBICHT
BEPOSATHOCTh UCXOa, pPaHEee Ka3aBILErocs MO4YTH HEBO3ZMOKHBIM.

17. 3nech CTaHOBUTCS Ba)XHOW €Ile OJHA HE yKa3aHHas HaMu paHee (QyHKUUs
KOHTpOJUIepa — BBIACHEHHE TIyOMHHBIX MEXaHHW3MOB, YHPaBJSAIOIIUX (OPMHUPOBAHUEM
rpada CTpPYKTyp M COOBITMH, €ro mapaMerpamMH, a Takke Haubosnee oOmas
KJaccu(uKanus Kak coObITUH, TaK CTPYKTYp M IpolieccoB. B uenoBedeckom obiecTse
3TO Ha3bIBAETCS N3YYEHHUEM OCHOBHBIX 3aKOHOB ITPHPO/IBI.

18. lns peanu3anuu AesATEIbHOCTH, HEOOXOIMMOMN JUIsl BBIITOJHEHUS MyHKTOB 16
u 17 oxa3pIBaeTCsi B HEKOTOPBIX CIIydasX HEOOXOAMMOM OpraHW3alHs CO3IaHUs HOBBIX
CTpyKTyp. VX BKIIIOYEHHE B NPOLECCH, B KOTOPBHIX YYacTBYET CHCTEMa, yIpaBisemas
KOHTPOJUIEPOM  ([UII YeJOBEKa O3TO TPYA), TIOBBIIIAET BEPOSTHOCTh BBDKUBAHUS
YIIPaBJIIEMON CUCTEMBI.

Co3naHne TakuxX CTPYKTYp U3 DJEMEHTOB IIOJIS MPEBPAIaeT TOMEOCTATHUESCKHHA
CTaOWIIM3UPYIOIIMKA KOHTPOJUIEP BO BHEIIHUI KOHTPOJUIEP, MOPOXKIAIOIINUNA HOBbIE
CTPYKTYPHbI, KBAHTBI U BOJTHBI.

Ilonyuennviii 661600 ceUOEMENLCMEYENT O G03MONCHOCHIU CYULECHIB0BAHUA
uepapxuu 4epeoyliouiuxca noposHCcoarnuux u 20MeoCmamuecKux KOHmpO.iepos, a
émMecme ¢ HUMU U UEPAPXUU NOPOHCOEHHDBIX UMU CHIPYKMLYP.

B3aumooeiicmeue cmpykmyput (cucmemot) u no.i.

Yarre Bcero mojie CTpyKTYphI (CHCTEMBI) BKJIIOYACT JABE KOMIIOHEHTBI
1. HenpepbiHyto (KBa3HHENPEPBIBHYIO), COCTOSIIYI0 OOBIYHO IMpH Oosiee MOAPOOHOM
pPAacCMOTPEHHH M3 OIPOMHOIO KOJHWYECTBA OTICIBHBIX KBAaHTOB, HMEIOIINX



MacmTaObl Mephl, 3HAUUTENBHO OoJiee MeNKHe, YeM MaciTad Mepbl H3ydaeMou

CTPYKTYPBHI.

2. JluckpeTHylO (KBa3HIUCKPETHYIO), MPEICTABISIONIYI0 COBOKYIHOCTh CTPYKTYP,
BXOJSIIMX WM HE BXOJAIIMX B BOJIHY JAHHOH CTPYKTYpBI, JUOO HEMOCPEACTBEHHO
B3aMMOJICHCTBYIOIIMX C U3Y4aeMOW HaMU CTPYKTYpPOH, JINOO B3aMMOAECHCTBYIOLIHNX C
HEIO Yepe3 HEIPEPBHIBHYIO COCTABIIAIOLLYIO TOJIS.

OnbIT HAayYHBIX HCCIENIOBAHUN MO3BOJIMII HE TOJBKO KIACCU(PHUIIMPOBATH HETIEPHIBHBIC

IIOJIA, CYWIECTBYIOIIME B MPUPOJE, HO M HCIOIB30BaTh B HALIEM pPacCMOTPEHUU

mHUpoYaM 00pa3oM pa3BUTHIA MaTeMaTHYECKUH ammapar, MO3BOJMIINKA Hapsgy c

9KCIIEPUMEHTAIBHBIMUA JTAaHHBIMH, IIOJIYYATh B HEKOTOPBIX CIy4asX HCUEPIIBIBAIOIIUE

JTaHHbIe O (YHIAMEHTAIBHBIX HENPEPBIBHBIX MOJAX, IEMEHTHPYIOIUX BceneHHyo u

ONpeACIAIMX €€ LENOCTHOCTh. B HacTosmee BpeMms HCCIENOBAaHUE OSTUX IOJEH

MHTEHCUBHO IPOJIOJIKAECTCS, JIENAI0TCSI BCE HOBBIE M HOBBIE OTKPHITUS. OCHOBHBIMU

XapaKTepHbIMU CBOMCTBAMHU HEINPEPBHIBHOM (KOHTMHYAJIBHOM) COCTABISIOLICH OIS

SIBJIIETCS. BO3MOKHOCTb BBEICHUS JBYX (PU3MUECKUX ITOHATHUI.

1. T'eomerpun HENpephIBHOIO IPOCTPAHCTBA, OMHUCHIBAEMOIO B OOIIEM cllydae
HETPEPBIBHBIM N -MEPHBIM MHOTO000pa3ueM.

2. .CkansgpHbIMH, BEKTOPHBIMM WJIM TEH30PHBIMHM IMOTEHIHATAMH, 3aBUCAIIMMHU OT
KOOpAMHAT IOJII W  YJOBJETBOPSAIOIIMMU HEKOTOPBIM JIMHEWHBIM WM
HeJIMHEHHBIM TU(depeHINaTbHbIM YPAaBHEHUSIM B YACTHBIX MPOU3BOHBIX.

Hanuune Takux HENpepbIBHBIX MOTEHIUAIOB, CYIIECTBYIOIIMX B JIIOOOH TOUKE

IIPOCTPAHCTBA, ONPEIENAET B3aUMOJEHCTBUE KOHTHMHYaJIbHOW COCTABIISIIOIIEH IO C

HaxoJdIieics B TOM K€ IIPOCTPAHCTBE CTPYKTYpoill. OKCIEPUMEHTAIBHOE WIIU

TEOPETUYECKOE OIPEACIICEHNE 3TUX IMOTEHIUAIOB  IO03BOJSET CTPOUTH YpPAaBHEHHS,

OINMCHIBAIOLINE CKOPOCTH U YCKOPEHMsI MEPEMELICHHUS H3y4aeMbIX CTPYKTYp M HUX

2JIEMEHTOB B OKPYXaroOIleM NpPOCTpaHCTBE. FIMEHHO B 9TOM HaIlpaBJICHHMM B HACTOSILEE

BpeMs MOJy4YeHbl HauOOJbIIME HayyHble AOCTHKEHMs. Besd kilaccuueckass MEXaHUKa,

KBaHTOBas MEXAHUKA, TEOpUS OTHOCUTENBHOCTH, TEOPHs IOJS, TEOPUS HENPEPBIBHBIX

Cpell, TO €CTh BCE T€ JOCTHUKECHHS YEJIOBEYECKOW MBICIH, KOTOPbIE COCTABUIM OCHOBBI

Hayku XVI-XX BeKoB, MOCBAIIEHBI PELICHUI0 3TOU Mmpobiembl. OHO BpeMs Ka3ajoch,

YTO pellieHne MMEHHO 3TOM 3a7auu MO3BOJIUT YUYEHBIM Pa3peIIUTh BCE 3aralK1 MPUPOIbL.

Opnako, KaK Mbl BUAMM celvac, JETEPMUHUPOBAHHOE B3aUMOJEHCTBUE KIACCHUECKUX

noyiel ¢  pacrnojOKEeHHbIMU B C(OPMHUPOBAHHOM HMH MPOCTPAHCTBE CTPYKTYPAMHU,

OIMCHIBAET 3aKOHBI IPUPOJIbI JIUIIb YACTHYHO.

OTO CBA3aHO € ABYMS 00CTOSITEIbCTBAMH.

1) C npuOIMKEHHOCTBIO HENPEPHIBHOTO ONHMCAHHUS KBAa3WKOHTHUHYaJIbHOTO TOJIsL. B

MOOBIX  KOHTHHYQJIBHBIX MOJSX — THAPOJUHAMHYECKMX WM  aKyCTHYECKHX

AJIEKTPOMArHUTHBIX, CUJIBHBIX WM Cla0bIX, NpU OoJiee TIIATETbHOM PAaCCMOTPEHHUH

00HapyKUBAIOTCS HEKOTOpBIE KBAHTHI, yKa3bIBAaIOUIME HA JMCKPETHBIA MO CBOEH CyTH

XapakTep CTPYKTYP, XapaKTEPU3YIOIIUX IOJIE.

2) C cCylIecTBOBaHMEM JaXe Y HEMNPEPhIBHBIX TOTEHIMAIOB MHOTO3HAYHOCTH

(BUXpEBbIE M CIHMHOPHBIE MOJ), YKa3bIBAIOIIMM HCCIENOBATENSAIM Ha BO3MO>KHOCTh

BO3HUKHOBEHUS OMQYpKAIMOHHBIX COOBITUH TpH  B3aUMOJEHCTBUU TONS U

MIOTPYKEHHBIX B HETO CTPYKTYD.



[Torenmuansl 0OBIYHO CBS3aHBI HEKOTOPHIMU OJTHO3HAYHBIMH COOTHOIICHUSMU C
yckopeHusMu  (HbroTOHOBCKHME — MOTEHLUMaIbl) W CKOPOCTSIMH  (IIOTEHIMAJIbI
TUIPOJIMHAMUYECKOIO TUIIA) TOMEIIEHHBIX B KOHTUHYAJIBHOE 110JI€ CTPYKTYD.

B HenpeprpIBHOM 110JI€ MMOMEIIAIOTCA HE TOJIBKO JaHHAs CTPYKTYpa WM CUCTEMA,
SBIIIOINASACS KBAHTOM HEKOTOPOW OOOOMIEHHON BOJIHBI, HE TOJBKO BCE KBAHTHI
0000111eHHOH BOJIHBI, B KOTOPYIO BXOJAUT JaHHAs CTPYKTYpPA, HO U P APYIHX CTPYKTYD,
B3aUMOJCUCTBYIOIIMX C KOHTUHYaJIbHOM KOMIIOHEHTOM I10JIS.

ITone oObekTa, BBIACICHHOIO M3 OKPYXAIOLIEH cpesibl, MOKET OBbITh Pa3/ieleHO Ha JBE
YaCTH:
a) OnmxHee T0JIe, BKIIOYAIOIIEe B ce0sl KOHTHHYAIBHYIO €r0 YacTh U PACIiO0KEHHbIC B

HEM 0OBEKTHI, BO3/ICHCTBHE KOTOPHIX HA W3Yy4aeMyIO0 HAMH CTPYKTYpPY 3HAUUTEIILHO;
b) nanbHee mone — cnabo BO3ICHCTBYOLIECE HA H3y4aeMYIO CTPYKTYPY Ha HCCIEIyeMOM

OTpE3KE BPEMEHH.

Ecnu crpykTypa onpezaensercs HEKOTOPOH Mepoid, TO MoJ OJIMKHUM MOJIEM MOKHO
[IOHUMATh Ty YacTb M0JIs1, BIUSHUE KOTOPON HE U3MEHSET MEpY CTPYKTYpPbI OOJIbIIIE, YEM
Ha HEKOTOPYIO BEJIMUMHY, KOTOpPas MOXET ObITh IEPBOHAYAIBHO Ha3HAYEHA.
B3anMozeincTere n3y4aeMon CUCTEMBI C JPYTMMHU CUCTEMAMU, PACIONIOKEHHBIMU B TOM
e IIPOCTPAHCTBE, TAKIKE MOXKET IPOUCXOIUTh HECKOJIBKUMHU Pa3IMUYHBIMU CIIOCOOAMHU.

1. Bo mnepBbIX, CTPYKTypbl WM CHCTEMbl MOTYT B3aWMOJEWCTBOBAaTh 4YEpe3

KOHTHHYaJIbHYIO COCTABJIAIOIILYIO TIOJIS.

2. BropbiM THIIOM B3aUMOJCWCTBUS SIBISETCS HEMOCPEICTBEHHOE B3aUMOICHCTBUE
CTPYKTYp, OOBEMBI, 3aHMMaeMble KOTOPBIMH B INPOCTPAHCTBE MOJIHOCTHIO HIIU
YaCTUYHO TMEpeceKaroTcs. DTO B3aMMOJEICTBHUE yallle BCEro oka3bIBaeTcsl Oosee
CUJIBHBIM, Y€M B3aMMOJEHUCTBUE Yepe3 KOHTUHYAIbHYIO COCTABIISAIOLLYIO IIOJIS U
MOXET BO MHOIMX CIIy4asX MPHUBECTHM K IOSBICHUIO HOBBIX CTPYKTYD,
HCYE3HOBEHMIO CTAPBIX, MOITIOLIEHUIO OJHOU CTPYKTYpPBI APYIOH, YCTAHOBIICHUIO
CTaOWJIBbHBIX CBSI3€H MEXAY CIOKHBIMH CTPYKTypaMH U JIPYTMM COOBITHSIM, B
pe3yabTaTe KOTOPbIX M3MEHSIOTCS KOJIMYECTBO CTPYKTYp M UX TUN (OAHUM U3
HauboJsee SPKUX MPUMEPOB TAKOIO B3aUMOJIEHCTBUS SIBISETCS BUXPE-BOJIHOBOM
PE30HAHC).

3. TperpuM THIIOM B3aMMOJEHCTBHS H3y4aeMoro OOBEKTa CO CTPYKTYpaMH,
BXOZAIIMMHU B II0JIE, ABJIAECTCS B3aUMOJAEHCTBUE CTPYKTYpP IIPHU IIOMOIIU areHTOB.
Jlis oOBSICHEHHSI 3TOr0 MeXaHHM3Ma MPEANOI0KHM, YTO HeKas CTPYKTypa
B3aUMOJCHCTBYET JApPYrOM CTPYKTYypOH — areHtoM. B pesynbrare 3TOro
B3aMMO/JICICTBUS areHT MU3MEHSETCsS ONpeesIeHHbIM 00pa3oM, U 3TH MU3MEHEHMS
OJHO3HAYHO, HIU C HEKOTOPOHM BEPOSATHOCTBIO CBUICTEIBLCTBYIOT 0
npousouienmemM coObiTuu. [lociie 3Toro cTpykTypa — areHT B3auMOJIEHCTBYET C
HCCIEAYyEMON HaMU CTPYKTypoH . IIpu 3TOM pe3yibTar Takoro B3aMMOJIEHUCTBUS
BO MHOTOM OMNPEIEISAETCS NPOU3OLICAIIMM paHEEe B3aUMOJCHCTBHEM areHTa C
IEpBOM CTPYKTypou. TeM camMpiM MBI MOKEM TOBOPUTH O B3aMMOJCHCTBUU
IIEPBOM CTPYKTYPBI C U3y4aeMOM HaMH CTPYKTYpOH Ipu nomoinu areHTta. Ecnm
o0a B3aMMOJICHCTBHSA TaKOro THUMA SBISIOTCS OM(YypKalMOHHBIMH U Mepa ,
ompeleNnsAomas CTpyKTypy — areHT Maja II0 CpPaBHEHHIO C MEpaMH,
ONPEIEIAIOIUMA [1B€ OCTAJIbHBIE CTPYKTYpPBI, TO TAaKOW THUIl B3aUMOACUCTBUSA
MOXKET HMMeTh HMH()OPMAIMOHHBIA XapakTep, CTPYKTypa — areHT CTaHOBMTCSA



HOCUTENIeM MH(OpPMAIMK O CYIIECTBOBAHUH, d, BOBMOXKHO, M MECTOINOJIOXKCHUU

NIEPBOIl CTPYKTYPBI..
B ciyuae Ou]ypKalMOHHBIX IPOLIECCOB 3KCIEPUMEHTAIBHOE HCCIIEA0BaHUE
B3aUMOJICHCTBHSI CUCTEMBI U 110JI1 MOKET OBbITh OCYILIECTBIIEHO 110 TOH K€ CXeMe, UTO
W A7 JeTepMHUHHUPOBaHHBIX. OpHako, 1MOM00HOE HCCIENOBaHHME JOJDKHO
IIPOBOJIUTHCS /ISl HECKOJIBKUX IPOLIECCOB, SBISIONIMXCS KBAaHTAMM OJHOM BOJIHBI C
MOCTEeYIOMEH  CTAaTUCTUYECKOM  00pabOTKOM  MOJYYEHHBIX  pe3yabTaToB U
ornpeeneHueM OU(ypKallMOHHBIX COOBITMM M HX BEPOATHOCTH KaK HpelelbHOU
OTHOCHTEIBHOM YaCTOTHI BCTPCYHU TCX UJIM MHBIX BAPpUAHTOB Pa3BUTHUSA IIPOLCCCOB.

3HAYUTENBHO CIOXKHEE OOCTOUT JIeJI0 B ciydae, €CIM MCCIEeNyeTcsl YHUKaJlbHas
cucteMa. B 3ToM ciydae MOXHO, HaIpUMeEp, BOCHOJIb30BaThCs (PPAKTAIBHOCTHIO
cucreMbl. To ecTh M3y4aTh CTATHCTUKY €€ IOJCHCTEM, CUMTas, YTO BCS CUCTEMaA
o0s1aiaeT MacITaOHON MHBApUAHTHOCTBIO M MEPEHOCS HA BCIO CUCTEMY B LIEJIOM, C
HEKOTOPbIMU OTOBOPKaMH, CTaTHMCTUYECKHE 3aKOHOMEPHOCTH, IIOJIY4YEHHBIE JIs
HEKOTOporo HalOopa MOACHUCTEM. ITOT IMOAXOJA JOKEH OBIThb OCYIIECTBIEH C
OCTOPOYKHOCTBIO, HO €r0 pe3yibTaTbl MOI'YT MUMETh JIaXKe JIJs YHUKAJIbHBIX CHUCTEM
3HAYUTEIbHYIO IPEACKA3aTEIbHYIO CUITY.

JlpyruM METOA0M, AONOIHSIOIUM MEPBbIi, MOXKET CTaTh UCIOJIb30BAHUE OOIIUX
3aKOHOMepHOCTCﬁ, MOJIYUYCHHBIX JIA CHUCTCM, XOTA W HE SABJAIONIUXCA aHajloraMu
JAHHOM YHUKAJIbHOM CHCTEMBl, HO MPHUHAICKALMMH K OJM3KHUM KJIaccaM..
JInHaMUKa TaKuX CHCTEM, XOTS Obl Ha ypOBHE IMapaMeTpa IENIOr0, OKa3bIBAETCS BO
MHOTHX CIIydasX MOJO0OHOH, M COOTHOLIEHHUs, MOJY4YEeHHBbIe UId OJM3KOro Kiacca,
MOT'YT OKa3aTbCAa HOI[O6HI)IMI/I AHAJIOTUYHBIM COOTHOIICHUAM JJIA Hamren YHHKaHBHOﬁ
CHCTEMBI.

Hugopmayuonnoe e3aumooeiicmeue KOHMPOIIEPO8 CUCHEMbl U
nos.

B3aumooeiicmeue KOHmpoJu1epoe Kkeanma u 60JIHbL.

OO6001mEHHas BOJIHA, COOTBETCTBYIOIIAsl JAaHHOW CTPYKTYype WM CHUCTEME Kak
KBaHTY, MOXET MOJHOCTHIO WJIM YaCTHYHO BXOJUTh B ONMKHEEC WIHM JallbHee TOJe
CTpYKTYphl (cuctembl). [loaToMy miepBOHAYaTbHO OCTAaHOBHUMCS Ha COOTHOIICHHUH
(GYHKIIUH ¥ OTBETCTBEHHOCTH KOHTPOJIJIEPOB BOJHBI M KBaHTA. MOXHO BBIICTUTH JIBa
MNpEACIIbHBIX Cliydas, Ka4eCTBEHHBIN aHaJN3 KOTOPBIX HPEACTABIACT 3HAYUTEILHBIN
UHTEPEC..

1. Cnyyait 0600IIEHHOW BOJIHBI, MMOJHOCTHIO YIPABISIEMONW CBOUM KOHTPOJUIEPOM..
Ecnu takast cucteMa COCTOUT U3 KBaHTOB, TO KBAaHTHI HE UMEIOT CBOMX KOHTPOIIJIEPOB, &
MIOJTHOCTBIO YIPABISIFOTCS KOHTPOJUIEPOM BOJHBL. CyMMapHasi SHTPOIUS — HHPOPMAIUs
BOJIHBI  TIPEACTABIsAET COOOM  TONBKO  DHTPONMHIO-UH(POPMAINIO,  YIPABISIEMYIO
KOHTPOJJIEPOM BOJIHBI. MOXKHO CKa3aTh, YTO Takas cUcTeMma (WM CKopee, CTPYKTypa)
obmajaer aOCOJIOTHOM BHYTPEHHEW JKECTKOCThIO. Takue IKEeCTKHE CTPYKTYpHI
3¢ PexTUBHO paboTarOT, KOTAa CTPYKTYpE MPEACTOUT YyJacTBOBATh B OM(YpKAIMOHHBIX
COGBITI/DIX, HUMCHOIINX HGGOHLH_IOC YUCJIO UCXOO0B U JI1 BBIZKMBaHUA TpGGy@TCH Xopomo
YIPaBISIEMbIA M3 €QUHOTO LIEHTPa MOIIHBIM 3HEPreTH4YecKid UMIysnbc. OJHAKO TaKoro
THUMNA CTPYKTYpPhl OKa3bIBAIOTCS IUIOXO MPUCIOCOOJIEHHBIMH K BBDKHMBAHUIO B OBICTPO



MEHSIOIIEMCS BHEIIHEM T10JIe, TPEOYIOIIEM paloOHaILHOTO BEIOOpA U3 OOJIBIIOTO YHcia
aJIbTepHATUBHBIX BapuaHTOB. B Takol cutyauun rubesb BHyTpeHHE a0COIOTHO KECTKOM
CTPYKTYpBI IpaKkTH4ecKu Hen3oexHa. [Ipu aToM BMecTe ¢ Hell THOHYT Bce e€ KBaHTHI, HE
IPUCIIOCOOJIEHHbIE K CaMOCTOSATEIIBHOMY CYILECTBOBaHUIO. [Ipumepamu CTpyKTYyp,
CO3/1aBaEMbIX YEJIOBEKOM, B KaKOM-TO Mepe OJM3KMX K BOJHE C BHYTPEHHE >KECTKOMN
CTPYKTYpOH, SBISAIOTCA: apmus, (paOpuka WIM 3aBOJA, NPOU3BOJAIIME OAMH BUJ
MPOAYKIIMH, TEPBOOBITHAS OOIIMHA, JAPEBHHE HMMIIEPUU C HEOTPAHWYECHHOW BIIACTHIO
UMIIepaTopa, TOTAUTapHble (AIIUCTCKHE U KOMyHUCTHYECKUE rOCy1apCTBa.

JIpyruM TpeneNnbHbIM CIIydaeM, KOTOpPbI OyleM HasbIBaTh CIIydaeM CBOOOIHOM
00OOIIEHHONW BOJHBI, SIBJISETCS BapUaHT, KOIJa KaXIbli KBaHT CYLIECTBYET
CaMOCTOSITEJIbHO, HE3aBUCUMO OT JIPYTUX B3aUMOJICHCTBYET C BHELIHUM I10JIEM, a OOIIMIA
KOHTpOJUIEpP BOJIHBI OTCyTcTBYeT. K 3TOMy ciyyaro, HampuMep, OTHOCUTCSI CBOOOJHOE
CYILIECTBOBAHUE OJHOKJIETOYHBIX JXUBBIX OpPraHM3MOB IIPH HEOIPAHMYEHHBIX 3aI1acax
muoy. OJHako, W 3TOT BapUaHT COOTHOUICHMSI KOHTPOJUIEPOB HE  SIBISAETCS
ONTUMAJIbHBIM BO BCEX Cly4asX CYIIECTBOBAHMSA CUCTEeMBbl. Ecim  ycinoBus
B3aUMOJICHCTBHSI CTPYKTYpBl C IOJEM HM3MEHSATCA TaKUM 00pa3oM, 4yTo OOMEH Mepoi
MEX/1Yy OTAEIbHbIM KBAaHTOM M IIOJEM CTAHOBHUTCS HEJOCTATOYHBIM, TO HEU30€XKHO
BO3HUKAET B3aUMOJAECUCTBUE MEXKY KBAHTaMHU, KOTOPOE B CIIy4ae OTCYTCTBHS BHEIIHETO
KOHTpOJIepa BOBCE HE Bcerjga OyAeT NpUBOAUTH K COXPAaHEHHWIO KBAHTOB, paHee
BXOJMBIIMX B CBOOOJHYIO BOJHY. I'MOenb BOJIHBI B 3TOM Cllydyae MOXET MPOMU30MTH 3a
cyeT rubenu OOJIBIIOro YKMCiIa OTACIbHBIX KBAHTOB. 31€Ch HEOOXOIUMO OTMETHUTH, YTO B
cilyyae CBOOOJHON BOJIHBI caMO MOHSTHE OOOOLIEHHOM BOJHBI YaCTHYHO Pa3MbIBAETCS.
MBI MOKEM TOBOPUTH O TOM, YTO B TOM HJIM MHOM MECTE IPOCTPAHCTBA IPUCYTCTBYET
HEKOTOpas repednciseMas (KOHEUHas) COBOKYITHOCTb CTPYKTYp (KBaHTOB) JAHHOTO TUIIA
— HEUYTO BPOJIE T'a3a MOJIEKYJ, IOYTH HE CTAIKUBAIOIINXCS MEXY COOOH.

bosnee werko paznuume Mexay CBOOOJHOW BOJHOW M BHYTPEHHE JKECTKOU
CTPYKTYPOU MOKHO IIPOCIIEIUTh HA cleayroniemM npumepe. [lycte Mbl nMeeM HEKOTOPBIN
KBaHT, BXOJAIIUN B OM(ypKallMOHHOE COOBITHE, B PE3yNbTaTe KOTOPOrO BO3ZMOXKHBI JBa
HCXO0/1a C PA3IMYHBIMU 3HAYEHUSMM MEphI, pealn3alus KaXKJI0ro U3 KOTOPBIX HMEET
BEPOSATHOCTb, PABHYO P, M P,. OHTpomnus OyAylIEro TAaKOrO COOBITUS paBHA

1
S(pInp,+p,Inp,) [6]

['omeocTaTnyecknii KOHTPOJIJIEP CUCTEMBI B IIPOLIECCE COOBITHS peaIn3yeT OJIHY U3
BO3MOKHOCTEH, TeM caMbIM NpHOoOpeTaeTcss HHPOpPMaLUs, paBHAs SHTPONUH OyTyIIero
sToro coOwituda. IlpeamonoxxuMm nanee, 4TO HUMEETCSI N  HAECHTUYHBIX  KBaHTOB,
HE3aBUCHMO JpYyr OT Jpyra BCTyMawouux B OudypkannonHoe codsitue. KoHTpomieps
Ka)KJI0TO U3 TaKUX KBAaHTOB JIEUCTBYIOT HE3aBUCUMO. B pe3ynbTaTe 3 cBOOOAHON BOJIHBI
MPAKTUYECKH HACHTHUYHBIX KBAaHTOB (OpPMHpYETCsl OOJbIIOE KOJIWYECTBO BAPHAHTOB
BOJIH C Pa3JINYHBIM KOJMYECTBOM CTPYKTYP C JABYMS 3HAUEHSMHU MEPBL. DTO KOJUYECTBO
BApUAHTOB CYIIECTBEHHO BO3pAacTacT, €CIM INOMETUTh KaXKIbI OTIEJIbHBIA KBaHT.
MoxHO paCcuuTaTh BEPOATHOCTH KaXJOTO W3 TAaKUX  BAapUAHTOB U BBIYHCIUTH
SHTPOIUIO COOBITUSA JUISI BOJHBI, COCTOSAIIEH M3 N KBAaHTOB. DJTa SHTPOIUS PACTET C
yBenuueHueM yuciaa N. OgHako, BECh MAapajoOKC CUTyallMM 3aKJII04YacTcs B TOM , YTO C
yBEITMYEHUEM 4YMCIa N Bce OOJblIe PacTeT YHMCIO BAPHAHTOB, B KOTOPBHIX OTHOIIECHUE
4KCJla KBAaHTOB, HAXOIAIUXCS B IEPBOM COCTOSIHMM, K YMCIIy KBAHTOB, HAXOSAIIUXCS BO
BTOPOM COCTOSIHUH, OKa3bIBACTCS OJIM3KUM K OTHOLICHHUIO MEPBUYHBIX BEPOATHOCTEH IS



oTHeNnbHOTO KBaHTa. [Ipm 3TOM, 4em OoJiblliee YHMCIO KBAaHTOB YYacTBYeT B JaHHOM
OU(pypKalOHHOM COOBITHHM, TEM OCTpee MHK, COOTBETCBYIOIIUNA 3TOMY OTHOIICHUIO
BeposiTHOCTeH. [lpu oueHb OOJIBIIIOM YKCIIe KBAHTOB IMHK, COOTBETCTBYIOIINN UCXO0JIaM C
ONPEJIEICHHBIM PCIIPECICHUEM BAPUAHTOB KBAHTOB CAHOBUTCS, HACTOJIIBKO OCTPBIM, YTO
3TOT MapaMeTp BOJHBI CTAHOBUTCS TJIABHBIM IMAPaMETPOM, OTHOCUTENIbHASL MOTPEITHOCTD
orpezieNieHUus KOTOPOro B mMaciuTabe BOJHBI MOXKET ObITh CeNlaHa KaK yroaHo Manoi. B
9TOM CMbICIE€ CBOOOJHAs BOJHA MPU BCE BO3paACTAIOLIEH BHYTPEHHEW SHTPONUU
CTaHOBUTCS Bce OoJiee IETEPMUHUPOBAHHON. DHTPOMHUSI, KOTOpasi IOJDKHA YIPABISATHCS
BHEITHUM KOTPOJIJIEPOM OKa3bIBaeTcs paBHOW Hymro. [logpoOHOe MaremaThdeckoe U
JIOTUYECKOE MCCIIEIOBAHUE ITOTO YACTHOT'O CIydast MOKET IPOJIUTh CBET HA JOCTATOYHO
CIIOKHBIHA XapakTep mepexoaa OT O0ECKOHEYHONH MHHMOW YacTH omepaTopa NEHCTBUS -
SHTPONUH K HYJIEBOU - Ha CIEIYIONIEM YPOBHE HepapXuu. 31ech He0OX0IUMO clieiaTh 1
elle OJHO CYIIECTBEHHOE 3aMe4yaHue, (AKTHYSCKH HAIW4he OOJBIIOr0 YHciIa
UJCHTUYHBIX BCTYMAKOIUX B OM(ypKalOHHOE COOBITHE CBOOOIHBIX KBAHTOB, IIPUBOIS
Ha CBOEM YpPOBHE K POCTY DHTPONHUH, HA YPOBHE BOJIHBI OIPEICISIET IMOYTH
JETEPMUHUPOBAHHOE PACILIEIJICHUE TaHHOW BOJIHBI Ha JIBE, TO €CTh OINpPEAENSIeT MOYTH
JNETEPMUHUPOBAHHOE COOBITHE HA YPOBHE BOJIHBI.

B cBoGomnoii BonmHe OudypkalMOHHBIE COOBITHS KBAHTOB IOPOXKAAIOT
JETEPMUHUPOBAHHBIE COOBITHS Jisi BCEH BOJIHBI. POCT SHTpOIUU U J1ake CTpEeMJICHUE €€
K OCCKOHEYHOCTH B OJHOM MacuiTabe pacCMOTPEHUS NPUBOJUT K  IOUTH
JNETEPMUHUPOBAHHBIM TIpOllECCaM C HOBBIMM MEpaMU H©  MaKPOCKONMUYECKUMHU
BEPOSITHOCTSIMU — B pyroM. [Ipu 3TOM MHHMMas 4yacTh omeparopa AEHCTBUS-HTPOIUH,
BO3pacTas /0 OECKOHEUHOCTH, OJHOBPEMEHHO CTPEMUTCS K HYJII0 Ha CIEAYIOIIEeM
ypOBHE MaciTaboB.

Poct sHTpOonuM — npuBOAUT K AeTepMUHM3MY. [IpW 3TOM MPOUCXOTUT TMOYTH
JNETEPMUHUPOBAHHOE  PACIIEIJIEHUE BOJHBI Ha JBE IMOABOJIHBI, MEpPhl KOTOPBIX
OKa3bIBAIOTCS TPOTIOPITMOHAILHBIMUA OTHOIIIEHUIO BEPOSTHOCTEH.

[To-mpyroMy BBITISIAUT KapTHHA B CiIy4ae aOCONIOTHO J>KECTKOTO YIPABIEHHUS CO
CTOPOHBI KOHTpoOJUIepa BOJIHBIL. [lycTh, Kak W paHee, KaXIbIii KBAaHT BCTYIAET B HEKOE
OudypkallmoHHOE COOBITHE C JBYMsI HCXOJaMH, BEPOSITHOCTb II€PBOIO paBHA [, a

BTOpOTIo - p2' PaCCMOTpI/IM TCOEph N aHAJOTUYHBIX KBAHTOB, BTYNAIOIIHUX B HEKOC

oudypkanmonnoe coopitue. [Ipu 3TOM Mexay MoBeIeHUEM KBAHTOB BO BPEMS COOBITHS
CyLIeCTBYeT k€cTkas Koppensuus. Eciu oguH U3 KBaHTOB BO BpeMs COOBITHS MPUHSIT
HEKOTOpPOE COCTOSIHUE, TO U BCE KBAHTBI IPUHSIIN TO k€ cocTosiHue. [Ipu sToM mnonHas
BEPOATHOCTH ISl KAKIOT0 KBaHTA MPUHATH TO WM MHOE COCTOSIHHUE OCTAeTCsl MPEKHEH,
OJIHAKO YIIPaBJIAET BCEH COBOKYIHOCTBIO KBAaHTOB YK€ KOHTpOJUIEP Bcell BOJIHBL. KBaHT
MOTEPSIT CBOM JIMYHBIA KOHTpoOJIIep. Takoil ciaydail COOTBETCTBYET KECTKOM CHCTEME U
NPUBOAMT K KECTKOH mepenaye (QyHKIHMH KOHTpOJIEpa KaKIOro KBaHTa KOHTPOJIEPY
Bcell BOJNHBI. KBaHTHI yNpaBisOTCS W3 €IMHOTO IIEHTpAa OHHM KECTKO KOPPEIHPYIOT
Mexay coboit. XKecTkas cTpykTypa mepeHOCHT OudypKarMOHHOE COOBITHE KaXXIOTO
KBaHTa 0e3 u3MeHeHul Ha OuypKalMoOHHOE COOBITHE BCEH BOJIHBI.

Moxer ObITh MpeUIOKEeHa eIle OJHa, Haubojee HarIsgHas TPaKTOBKa
npenjaraeMbeix AByx ciydaeB. [lycts umeercs pasBuika (Oudypkanusi) moporu. K
pa3BUIIKE TOIbE3KAeT aBTOMOOMIIb, 32 PYJIeM KOTOPOTO CHIUT YeJIOBEK. ABTOMOOHIIbL
SBJIAETCS HAIIUM KBaHTOM. YeJoBeK — €ro KOHTpOJUIEpOM. BeposTHOCTH TOro, 4TO
YeJIOBEK MOeNIeT M0 IpaBoil lopore, paBHa [P,;, BEPOATHOCTb TOTO, YTO YEJIOBEK MOENET



110 JIEBOM CTOPOHE JOPOTH paBHA P,. DHTPOIUS HEONPEAECICHHOCTH OYAYILErO COOBITHS

1
paBHa E(plln p,+p,Inp,) . Kourpomrep BbIOpanm ompeneneHHYIO IOpOry |

JUKBUAMPOBAT 3Ty HEONpPEAENeHHOCTb. Takum o00pa3oM, BeIUYMHA SHTPOINMHU-
uHbopManuy, yIrpaBisieMas KOHTPOJUIEPOM KBaHTAa paBHa B JaHHOM Cllydae

1
E(p1 Inp,+p,Inp,) . Temepp mpenmosoxum, 4To K pa3BHIKE IOPOTH NPUOBIBAET

OJTHOBPEMEHHO WJM C HEKOTOPhIM HEOOJBIIUM WHTEPBAJIOM N  aBTOMOOWIICH,
YIOPaBIsEMbIX JIOABMH - KOHTposiepaMu. Kaxnplil U3 nojei, He3aBUCHUMO JAPYr OT
Apyra, OAHAKO C OJUHAKOBOH BEPOSITHOCTHIO, BBHIOMPAET OIpENeICHHOE HaIpaBJICHUE.
KonnuecTBo BO3MOXHBIX BapUaHTOB BBIOOpAa CHUCTEMON aBTOMOOWIIEH — KBaHTOB C
BOJUTEIISIMU - KOHTPOJUIEpAMHU PACTET B CTENEHHON 3aBMCMMOCTH OT YHCJIa KBAHTOB,
OJTHOBPEMEHO MPOIMOPLUOHAIBHO UX YHCIY PAacTET SHTPOMUsS OyAYIIEro 3TOr0 COOBITHS.
[Ipu >TOM 3HTpOMNUSA OYyaYyIIEro MPU CTPEMIICHUH YKCIIa aBTOMOOUIIEH K OECKOHEYHOCTH
CTPEMHTCSI K CBOEMY MakcuMaiabHOMY 3HaueHuro. Ho, o uyno! C yBennuenuem uucia
aBTOMOOMJICH C TOUKHU 3PEHHS BHEIIHETO HAOII0JATelNsi TOTOK aBTOMOOMIICH CTaHOBUTCS
Bcé Ooinee u Oonee AeTepMUHUPOBAaHHBIM. [lo mpaBoil mopore mNpPaKTHUECKU JIBHXKETCS
YHCII0 aBTOMOOWIIEH ompenenseMoe MPOr3BeIeHHEM UX OOIIEero 4Kcia Ha BEPOSTHOCTD
KaKJIOTO M3 HUX MOBEPHYThH B 3Ty CTOPOHY. AHallOTWYHas KapTHHA HAOIIOAAeTCs U 10
JIeBOM cTOpoHE pa3BWIKU. OrpoMHOE KOJIMYECTBO MH(POPMAIIMH, MPAKTHUYECKH PaBHOE
MaKCHUMaJbHOW SHTPOIUU CUCTEMBbl aBTOMOOWJIEH MpU KaKIOW peanus3ali TOrO WU
MHOTO BapuaHTa peajn3yeTcss KOHTPOJUIEpaMU OTHEIbHBIX aBTOMOOWiel. OgHako co
CTOPOHBI BHEIIHEro HaOIoJaTeNs MOYTH BCE 9T BapUaHTHI BCIEICTBUE UICHTUYHOCTH
aBTOMOOWJIEH BBITJISASAT OJMHAKOBO. B macmrabe BOJHBI BO3HHMKAIOT HOBBIE,
MPAaKTUYECKU JETEPMHUHUPOBAHHBIE CTPYKTYpbl — IHOTOKM MAalllMH, MEpPbl KOTOPBIX —
KOJIMYECTBO MAIllMH — CTaHOBATCA B Mpelee JACTEPMUHUPOBAHHBIMU U PABHBIMU
MPOU3BEICHUSIM  OOIIEr0  KOJWYECTBA MAIIMH HA  BEPOATHOCTh  peau3ariiu
COOTBETCTBYIOIIETO MyTH JTI000# 13 MamuH. MHpopMalus oT KaKI0ro KBaHTa JOXOIUT
JI0 BOJIHBI B BHJIE TOYTH JACTEPMHUHHUPOBAHHOTO TOTOKA PACIIEIJICHHOTO Ha JIBa
MOJIIIOTOKA, BEIMYMHA KaXKJOr0 M3 KOTOPBIX paBHAa B KaKOM-TO NIpUOJIMXKEHHU Np,,

OTHOCHUTEIIbHASI TOYHOCTH Pa3MEpPOB KOTOPOTO YBEIMYHMBACTCS C YBEJIWYCHHEM UHCIIA
aBTOMOOWMJIEH, YJaCTBYIOIIUX B OM(]YypKaLlMOHHOM COOBITHH.

OTUM 00BSICHIETCS TOT (PAKT, YTO TPEATIOKESHHBIH HAMU JUIsl AETEPMUHUPOBAHHBIX
MPOIIECCOB aJTOPUTM M3YyYEHHS HUX B3aMMOJAEHCTBHS MOXET BO MHOTHX CIydasx
OKa3aThbCs BIOJHE TIPUEMIIEMBIM W JJIS OM(YpKAIMOHHBIX IIPOIECCOB, SHTPOIHS
COOBITMM KOTOPBIX Ha MHKPOYPOBHE OKAa3bIBAaeTCsd OYEHb OOJBIIOW, HO Ha
MaKpOBPEMEHHOM YPOBHE CpETHHE 3HAYCHUS MapaMeTpOB B3aMMOJEHCTBHSI MPOIECCOB
OKAa3bIBAIOTCS MPAKTUYECKHU JI€TEPMUHUPOBAHHBIMH.

Terepp MpeanoI0KIM, YTO BCE aBTOMOOHIIN TIOCTABIICHBI HA IIaT(HOPMBI U BECh ATOT
M0€3]1 YIpaBysieTcss OJHUM BojauTeNneM. BHOBb Mmoe3n MOAXOIUT K pa3BUIKE JOPOTU H
MAIIMHUCT ~ MOXKET BBIOPATh HANpaBJICHUE MalbHEUIIEH ITOPOTH C BEPOSTHOCTSIMH
Py up,

OpnHako, eciy HampaBleHHE YK€ BBIOPAHO, TO BECh MOE3]] MOWAET UMEHHO IO 3TOMY
MyTH.



O0a mpenenbHBIX Ccioy4yas B3aUMOJCHCTBUS KOHTPOJJIEPOB HE MOTYT OBITh
ONTUMAJIbHBIMU /ISl OJJHOBPEMEHHOI'O BBIKMBAHHUS OOOOIEHHBIX BOJIH M MX KBAHTOB.
OTO 3HAYUT TAKXKE, YTO ONTHUMAIBHBIMH COOTHOIIEHUSMH JOJDKHBI OBITH HEKOTOpBIC
PE30HAHCHBIE CBSA3M MEXAY KOHTpOJUIEpaMHM KBaHTa U BOJIHBI, 00ECIIEYMBAIOLINE BCE
PacTyIIYIO0 BBDKMBAEMOCTh KaK Ka)kJIOrO M3 KBAaHTOB, TaK U BOJIHBI B LieJOM. MTak, Mbl
BHOBb I10JIy4aeM 37€Ch HE JIMHEHHYI0 3aBUCHUMOCTb, 2 HEOOXOJUMOCTh PE30HAHCa WIIH
MHOTHX CBS3aHHBIX MeEX1y co00il pe3oHaHCOB. VMIMEHHO HX IOMCKOM 3aHUMAETCs
IIpupona, co3naBas Bce 6ojiee ClI0XKHbIE COBOKYITHOCTH KBAHTOB U UX UEPAPXUH.

2. BrriineM U3 IMHEHHOTO MPOTHBONOCTABICHUS aOCOIOTHO KECTKOH CTPYKTYpHI U
CBOOOJHON BOJIHBI M ITIOCMOTPUM, YTO NMPUTOTOBWIIA HAM IPUPOJA C LI€JIbI0 00eCIeYUTh
BBDKMBaHHE OOOOLICHHBIX BOJH M CTPYKTYp. IIepBbIM M3 TakuX CIOPIPHU30B SBISCTCS
pasMHOKeHHE.  OCTaHOBHMCS  I€PBOHAYAJIbHO HAa  Pa3MHOKEHUU  JICJICHHEM.
PasMHOXeHME TOXIECTBEHHBIX WJIM IIOYTH TOXIECTBEHHBIX OOBEKTOB (KBAaHTOB)
OCYILECTBIISICTCA 3a CUeT CHELHMAIbHBIX MOPOXKIAIOIIMX KOHTPOJUIEPOB (JUISl KHMBBIX
O0OBEKTOB 3TO MX T€HOM, KOTOPBIH OJHOBPEMEHHO MOPOXIAET M CHUCTEMY KBAaHTOB U
COCTaBJIIEMYI0O MMM OOOOILEHHYIO BOJHY). [lns KakIoro KBaHTa €ro pa3MHOMKEHHE
SBIISICTCS CYIIECTBEHHBIM IOBBIIICHHEM TOW WH(pOpMAIMK, KOTOPOI OH BIaJEeT, TaK KaKk
IIPY 3TOM BMECTO OJHOW CTPYKTYPBHI NOSBISAIOTCSA ABE UIECHTUYHBIX, @ YHUYTOKCHUE UX
o0enx CTaHOBHUTCs Oosiee MpoOIeMaTHUHBIM. TeM caMbIM pa3MHOXKEHHE CYHIECTBEHHO
yBEJIMYMBaeT HH(OPMAIIMIO O CYILIECTBOBAHUM CTPYKTYpHl U €€ KOHTposuiepa. B ciyuae
rubeny OJHOW W3 CTPYKTYp, HMOSIBUBLIMXCSA B IPOLIECCE PA3MHOXKEHHUS, OHA JIETKO B
paMKax BOJHBI MOXET OBbITh 3aMEHEHa €€ JIBOMHMKOM. TeM caMbIM, YBEIMYUBAETCS U
BBDKMBAaEMOCTb Bcel BOJHBL. OJHOBPEMEHHO BMECTO OJHOIO KOHTpOJUIEpa BOJHA
npuoOpeTaeT JBa KOHTPOJUIEpa, KaXIbli M3 KOTOPHIX YIpaBISeT OMNpeAeTIeHHbIM
o0beMoM 3HTponuu-uHpopManuu. CymMmapHOE KOJIMYECTBO JHTPONHMHU-WH(pOpMAaLNH,
YIIPaBJISIEMOE KOHTPOJIEPAMH BOJIHBI, YBEJITMUNUBAETCS BJBOE.

3.BxiroueHne B aHaiM3 pa3sMHOMKEHUS IIO3BOJISIET IO-HOBOMY MOJOHTH K
IIPOTUBOIIOCTABICHUIO JIBYX IPEIENbHBIX CIy4acB B3aUMOJEHCTBUSA KOHTPOJUIEPOB
KBaHTa M BOJIHBL. CTpYKTypbl, oOnajaronue CoCOOHOCThIO K Pa3MHOXKEHUIO, UMEIOT
IPEUMYILIECTBO B CMBICIE BBDKMBAEMOCTH IMEpes JIIOOBIMU JPYTUMH CTPYKTypaMH.
Opnako, pa3sMHOXKeHHE TpeOyeT, HapsAay ¢ TOMEOCTaTUYECKUMHU KOHTPOJUIEpaMU KBaHTa
U BOJIHBI, MOSIBJIEHUSI HOBOI'O THUIIA KOHTPOJUIEpA — MOPOXKAAIOLIETO, KOTOPBIA ABIIAETCS
o0mMM Kak JJig KBaHTa , Tak M Uil BOJHBI B 1esioM. Kcratu, MMEHHO OH B
JeUCTBUTENBHOCTH  JIOJDKEH TOpOXJIaTh 00a TOMEOCTaTUYEeCKMX  KOHTpOJUIepa.
IlosiBnsiercs  HOBas  Tpuajga, oOOecledMBarollas  CYIIECTBEHHOE  yBEIHYEHHE
BBDKMBAEMOCTH OOOOIIEHHOIN BOJHBI M YBETUYMBAIOUIAas HH(POPMAIMIO O KXKJIOM U3 €€
UJCHTUYHBIX KBAHTOB.

[Topoxaarommii
Kontpomiep / \
T'omeoctatnueckuit Ksanra-I'omeoctatnuecknii BoHEI

OpHako, B 3TOM DACCYXIEHUU KpPOETCS M CYIIECTBEHHOE MpoTHBopeune. Eciu
UJEHTUYHBIX KBAaHTOB CTaHOBMUTCS MHOTO, TO JJIsi FOMEOCTaTMYECKOIO KOHTpoJuiepa
BOJIHBI MH()OPMAIIMOHHAs! IIEHHOCTh Ka)KJI0T0 OT/EIbHOTO KBAHTA CTAHOBUTCS MEHBIIIE U
OH YMEHBIIAET CTENEHb 3alllUThl 3TOT0 KBaHTA. Te€M caMbIM, B CTaHJApPTHOM cCiyd4ae,



Ka3aJoch Obl 0E30rOBOPYHBIN BHIMIPHINI B BBDKMBAEMOCTH HMEET CBOIO OOOPOTHYIO
CTOPOHY.

4. Kak Mbl yXe yKa3bplBaJI{, IOPOKIAIOIINI KOHTPOJUIEP COAEPKUT B TOM WU
WHOHM ¢opme, vaie Bcero B (opme Kojaa, nHGOpMAIHIo 0 OyayIier cTpyKType (KBaHTE)
n e€¢ QyHkuumonupoBaHud. llpm 3TOM B 0OIIEM ciyyae AMHAMHUKA IOPOKIAEMOM
CTPYKTYpbI HE MOXKET OBbITh MpejAcKa3aHa oJHO3HAa4YHO. CTpyKTypa JOJKHA y4acTBOBATh
B OM(YpKAIIMOHHBIX COOBITHSX M TEM CaMbIM MMETh T'OMEOCTATUYECKHI KOHTPOJLIEP.
OTOT roMeOCTaTUYECKUH KOHTPOJUIEpP JOJKEH ObITh CHPOEKTHPOBAH M PEATU30BaH B
mporecce TOpOXKIEHUS U (HOPMUPOBAaHMA KBaHTAa TAaKXKe HAa OCHOBAaHMU KOJa,
3aJI0KEHHOTO B MOpOXJIaromuid KoHTposuiep. IIpy 3ToM 1mbO OJHMM M TeM ke
KOHTPOJUIEPOM TMOPOKIAIOTCS HECKOJIBKO KBAaHTOB, JHOO KaXAbI KBAaHT MOPOXKIACTCS
CBOUM KOHTPOJUIEPOM, OHAKO 3TU MOPOKIAIOIINE KOHTPOJUIEPhl MICHTUYHbI MIIM IOYTH
UACHTUYHBL. TakuM 00pa3oM, TOPOXKAAIOUIMA KOHTpOUIep (MM HWIACHTUYHBIC
MOPOKAIOIIME KOHTPOJUIEPhI) OOBIYHO MOPOXKJIAIOT HE OAMH KBaHT, a BCIO BOJHY. C
JPYroil CTOPOHBI B3aUMOJIEHCTBUE TOMEOCTaTUUYECKUX KOHTPOJUIEPOB KBAHTA U BOJIHBI
oIpeliesigeT KakK IOBEJEHHE CAMUX KBAHTOB, TaKk M BOJIHBI B wLeioM. Kpome Toro,
(GyHKIMOHMPOBaHUE OOOMX KOHTPOJUIEPOB M3MEHSET HE TOJIbKO KBAaHT M BOJIHY U UX
MIOBEJICHHE, HO U OKpPY’Karollee 1oJie, BO3JCHCTBYs B TOM YHCIIE M HA KOHTPOJUIEP IOJI.
[loaTomy BO3MOKHa XOTs U ciabas, HO JJIMTENbHO JEHCTBYIOLIas oOpaTHasi CBSA3b, B
pe3yiabTaTe KOTOPOI MOCTENEHHO U3MEHSAETCS U caM MOPOXKJIA0IIUNA KOHTpoJuiep. JT0, B
CBOIO OY€pEe/ib, IPUBOJAUT K KAYECTBEHHOMY U3MEHEHUIO KaK OT/JEJIbHBIX KBAaHTOB, TaK U
BOJIHBI B 1nenoM. CyliecTByeT elle OAWH THUIl CBSI3M MEXKIY T'OMEOCTaTUYECKUMH U
MOPOXKJIAIOLIUMHU KOHTpOJUiepaMH. J[eJ0 B TOM, YTO B HEKOTOPBIX CIIydasX BO3MOXHO,
KaK 3TO TPOUCXOAMUT Y YEJIOBEKA, YTO T'OMEOCTATUUYECKUN KOHTPOJUIEP, NPSIMO HIIU
KOCBEHHO, TIOPOKIA€T HOBBIE CTPYKTYpbl, B TOM 4YHCIIE€ MOXET IOpOXIaThb U HUX
rOMEOCTaTUYeCKHe KOHTPOJUIEpbl. TeM cambIM, BO3HUKAeT HE TpHaja, a CIUpajbHas
LENoYKa TpHUaja, I/1€ Ha KaXKIOM YPOBHE IPOUCXOJUT CMEHAa TIOMEOCTaTHYECKOIo
KOHTpOJUIEpa Ha MOPOXKIAIOIIUH, HO YK€ B IPYTMX BOJHAX M KBaHTaX.

Bo3HukaeT uHTEpeCHBIN BONPOC — a MOXKET JIM ATa CIUpallb 3aMKHYThCsl B Top? To ecTs,
MOXKET JIM LENOYKa KOHTPOJUIEPOB BEPHYTbCS K CBoeMy Hawany? Moxker 1m
CTAOWJIM3UPYIOMIUA KOHTPOJUIEP BOCCO3/1aTh MOPOXKIAIONIMNA KOHTPOJIIEP, CO3/IaBIINMA
ero?

Omeem na smom eonpoc — npuyunuanen. Ecnu oa, mo uenosex uckyccmeennvim
CHOCO00M MOIICem cO30amb uenoeeKa, U He moavko e2o. f noka ne 3narw omeema Ha
OaHHbBLIL 60NPOC, HO HE UCKINIOYEHO, YmO OH Oyoem RNONOHCUMENbHbIM, U M020a
yenogek eozomem Ha ceda Qynkyuu boza. Ecmb u 6 npupode 3anpem Ha maxyro
6PEMEHHYI0 YUKIUYHOCHb U OHA AGNIAEMCA OCHOSHBIM 3aKOHOM npupoovt? K smoit
Jice npodIeme OMHOCUMCA U 6ONPOC 0 3AMKHYMOCMU 6PEMEHU.

5. BepHeMcs K HEKOTOpPHIM JPYT'MM CJEJICTBUSM U3 HAIIETO PacCMOTPEHHUS.
B03MOHOCTh MOPO’KJICHNS HOBBIX KBAHTOB CYLIECTBEHHO MEHSET IWHAMHKY BOJHBI H
OKpy)Xarolllero ee ImnoJyid. Beab HeorpaHMUYEHHOE pPAa3MHOXKEHUE KBAaHTOB MEHSET
CTPYKTYpY TI0JI U BBI3BIBAET OTBETHYIO PEAKIIHIO, KOTOPask MOXKET MOCIYKUTh PUUYUHON
rubenu BoiHBL. Bo3MmoxHa W Jpyras peakuuss — KOJHWYECTBO THOHYHIMX KBAaHTOB
CTAaHOBUTCSl PaBHBIM KOJIMYECTBY pOKIAroUIMxcd. B 3ToMm ciyyae MOXHO CKaszaTb, 4TO
BOJIHA CTAOMIIN3UPYETCS - OHAKO, 3TO COCTOSIHUE MHOTI'/Ia OKa3bIBAETCS HEYCTOWYMBBIM U
M00ble M3MEHEHUS! BHEIIHUX YCJIOBUH MOTYT MPHUBECTH JIMOO K pa3pylICHUIO BOJHBI,



7100 K HOBOMY DPE3KOMY YBEIMUYCHHMIO YHUCIIAa KBAHTOB, KOTOPOE OISATH-TAKH MOXKET
OKa3aTbcs KaTacTPO(YUUECKUM.

W 31ech BO3HUKAET HOBas 3ajaya Nepes] KOHTPOJUIEpaMu KBaHTA U BOJIHBI - JINOO
obecrneynTs CTaOMIBHOCTh 3TOrO CTALMOHAPHOIO COCTOSHUS — JIMOO  00ecneuuTh
YIIPaBIIIEMBIA POCT KaK YHCia KBAaHTOB, TaK U 0€30MaCHOCTH KaKIOro U3 HHUX. Pemienue
9TOM 3aJa4M 3aBHCUT OT CJIOKHOCTHM TOMEOCATUYECKUX KOHTPOJIEPOB (TO €CThb OT
KOJIMYecTBa  SHTponmuu—HMH(OpManuu,  nepepabaTbiBaéMOll  TOMEOCTaTHUYECKUMHU
KOHTpoJulepaMu.). IIpm 3TOM eCTECTBEHHO TOSBISAETCA YETKUH KpUTEpU  Ais
COOTHOILCHUS SHTPONMUKA-UHPOPMALIUH, YIPABIIEMBbIX KOHTPOUIEpAaMH M KBaHTa H
BOJIHBI — OHHM 00€ JI0JIKHBI ObITh KaK MOKHO OOJIbLIE U PACTH COBMECTHO.

6.0nnako, Ilpupona npuaymana emie OOUH BaXHbIH M HMHTEPECHBIM IPUEM
POX/IEHUS HOBBIX CTPYKTYP, CJIEIOBATEIbHO U (POPMUPOBAHUS MX KOHTPOJUIEPOB. DTOT
crocob o0benuHsAeT crnocoObl OOBETMHEHUSI KBAHTOB U MEPE3aMbIKaHHUS TPAHUL] BOJIHEI.
IIpu 3TOM Hapsay ¢ KBaHTaMH M COAeprkalled nx o00O0IIeHHON BOJIHOW (hopMupyroTcs
HOBBIE CTPYKTYpPBHI JIBYX THIIOB — CTPYKTYPHI , COCAMHSIONINE HECKOJIHKO KBAHTOB U B
CBSI3W C HTUM oOOJajgaroIide HOBBIMM OMQYPKAIMOHHBIMU M JUHAMHYECKHUMHU
CBOWCTBAMH, M CTPYKTYpHI, HMEIOUIHE MacmTald, MEHBIIMKA, YeM MacIiTad BOJIHBI, H
BKJIFOYAOIME B c€0sl HE TOJBKO KBAHTHI BOJIHBI, HO M PsiJ MOJCTPYKTYP OKPY>KaIOLIETO
nonsi. Takue HOBBIE CTPYKTYpHl B CHIY cCrHoco0a HMX OOpa3oBaHHMS OTHOCSATCS, B
COOTBETCTBMM C Hamed Kiaccupukanved, K CTPYKTypaM BHXPEBOIO WM
MyJbTHIIONIBHOTO THMA. [lpu sTOM QopMHpOBaHHME KaK CTPYKTYp TIE€pBOrO, TaK H
CTPYKTYp BTOpPOIO THIa HOCUT ()pakTajJbHBIA XapakTep, TO €CTb B NEPBOM Cllydae
dhopmupyeTcst uepapxusi CTpyKTyp, OOBEAUHSIOMNUX BCEe O0JIBIIEE KOJIMUYECTBO KBAHTOB U
o0lajjalouX CBOMMM YHUKaJIbHBIMH CBOIMCTBaMH, a BO BTOpPOM cilydae 3a CYeT
MEPapXUIECKOTO IMPOIecca HEYCTOWYMBOCTH TPaHUI] (POPMHUPYIOTCS HOBBIE CTPYKTYPHI
BCE MEHBILIMX M MEHBIIUX pazMepoB. O0a ykazaHHBIX ITpoLecca MOTYT 3aTyXaTh U BHOBb
o0Opa3oBaBIIMeCs CTPYKTYphI OBICTPO WCUYE3HYTh, TNPHBEIS K POCTY DHTPOMHUH, HE
yIpaBAgeMOi KOHTpOJJIepaMH KBAaHTAa M BOJHBI. MIMEHHO 3TH BO3HHUKAIOIIME U OBICTPO
3aTyxarollre HOBBIE CTPYKTYPHI M SBISIFOTCS, HAa HAIl B3TJISII OCHOBHOW TPUYMHON TOTO,
4TO B Me3amaciuTabax, rie JeHCTBHE KOHTPOJIJIEPOB KBAaHTA M BOJHBI HE 3(PPEKTHBHO,
OKa3bIBACTCS CIPABE/IJIMB BTOPOW 3aKOH TEPMOJMHAMHUKH - MPAKTUIECKH MBI TIOCTOSTHHO
UMEEM COCTOSIHUE MPOUCXOMAAILIET0 COOBITUS - HTPOINUS HEOINPEIEIEHHOCTH CTPYKTYp
pacTeT /0 CBOMX MAaKCHMaJbHBIX pa3MepoB. Mepa HeompeneneHHbIM 00pa3oM
nepegaercss U3 OONBIIMX MacIITaboB K MeHbIIUM. OJJHAKO, 3TO MPOUCXOAUT HE BCET/a.
WNHorma BO3HUKAIOT TaKWe OOCTOSITEIhCTBA, YTO HMEPAPXHUYECKHE  IPOIECCHI,
MIPOUCXOJIAIINE OT KBaHTA M BOJHBI, JOXOAAT APYT JI0 APYra U BCTYMAIOT B PE30HAHCHOE
B3aMMOJICHCTBHE, CO37aBas HOBBIE YCTOWMYMBBIC PE30HAHCHBIE CTPYKTYPBI, BO MHOTOM
Oonee ycroifuuBele, 4eM c(hOpMHUpPOBABIINE WX KBAHT M BojHAa. Hambosiee MHTEpECHBIM
MIPUMEPOM TaKOTO POJIa MOKET CIIY)KUTh (POPMHUPOBaHNE MHOTOKJIETOYHBIX OPTaHU3MOB,
UMEIOIIMX MaclTalbl, NMPOMEXYTOUHbIE MEXIy KJIeTKOH u Oumocdepoit. Yenosek u
YeJIOBEYECTBO TAKXKE SBIISIETCS IPIMEPAMHU TaKOW PE30HAHCHOM CTPYKTYPHI.
31ech HEOOXOIUMO clieNlaTh HEKOTOphIe 3aMedaHus. Bo-epBbIX, O MPeanOYTUTENbHBIX
MacmTabax TakhX PE30HAHCHBIX MPOIECCOB U CTPYKTYp. HeKoTopwle mpearnonokeHus
MOTYT OBITH C/€JTaHbl HA OCHOBAaHUHM HMEIOIIMXCS AMIMPHYECKX JaHHBIX. PaHee MbI
YKa3blBaJIM Ha TO, YTO 4acTO HAOMIONAeTcs Mepapxus COOTHOIIEHMHM KBAaHT-BOJIHA. JTa
uepapxusi obsagaer KBasu(ppakTalbHBIM CBOWCTBOM, a HMMEHHO, COOTHOILEHHE Mep



(HampumMmep, Macc) B ATHX HMEpPApXUUYECKUX ILEMOYKax IPEICTaBIseT HHOTAA OYEHb
OonblIMe  BEIMYUHBI  NPUOIM3UTENBHO  OAHOro mopsiaka. Orcroga,  MOXKHO
NPEANoI0KUTh, M O3TO MPEaNoJoXKeHHe noTpedyer 3areM 0Oojiee  CTpOroro
JIOKa3aTeJIbCTBA, YTO PE30HAHCHBIMU OKa3bIBAIOTCS CTPYKTYPBI, KBagpaT MEPbl KOTOPBIX
NpUOIM3UTENIBHO PAaBEH IPOU3BOACHUIO MEP KBAaHTa M BOJHBI, TO €CThb CTPYKTYpBI,
KOTOpbIE OKa3bIBaIOTCS BOJIHAMH MEHbLIEro Maciutaba ais cGOpMHPOBABIIUX UX
KBaHTOB, W KBaHTaMM OoJiee KpyNHOro Macmrtaba Uil BOJHBL, SBMBIIEHCS HX
npapoaureneM. Eciu 3Ty runoresy ynactcs 000CHOBAaTh TEOPETUUYECKH, TO OHA CTaHET
eme OJHUM (yHIaMETaTbHBIM 3aKOHOM HPUPOABI, OOBACHSIOMNM (PAKTATHHOCTD
OKpykaromiero Hac Mupa, 1a 1 Hac camux. Takas ombITKa ocyiecTBieHa B [5].

Tak Kak TOSIBIEHHE TaKOro poJa PE30HAHCOB, II0-BUJIUMOMY, SIBJISETCS
pe3yabTaTOM JIBYX (ppakTalbHBIX LIETNOYEK CTPYKTYpo(OpMUpOBauus, TO, MOSBUBLIKCS,
3T PE30HAHCHBIE CTPYKTYpPbl BHOBb CTUMYJIMPYIOT OO0pa30BaHUE JIBYX HOBBIX THUIIOB
PE30HAHCHBIX CTPYKTYp, JIEKaIMX MEXAYy I[EpBUYHBIMA KBaHTaMH W BHOBb
MOSIBUBLIMMUCS PpE30HAHCAMM M MEXJAY BHOBb IIOSBHUBIIMMHUCA PE3OHAHCAMU U
[IEPBOHAYAJIbHON BOJHOM. OTOT MPOLECC MOXET IPOAOJDKATHCA JOCTAaTOYHO JOJITO U
dbopmupyeT pa3iauyHBIE THUIBI TPOMEXKYTOUHBIX HEPAPXUUECKUX CTPYKTYP MEXIY
[IEPBOHAYAJIbHBIM KBAaHTOM M II€PBOHAYaJIbHOM BONHOM. Ha kaxIom ypoBHE Mepapxuu
CYLIECTBYET HEKOTOpPOE KOJMYECTBO 00jiee HE MEHEE HAECHTUYHBIX CTPYKTYp, TO €CTh
¢dopmupyercss vepapxus CyOBOJH M CyNEpKBaHTOB. B mpocteiiiem ciaydyae Mexmy
KOJIMYECTBAMU M MEpaMHU CYNEpPKBAHTOB YCTAHABIMBAETCS CIEAYLIEE COOTHOIICHUE,
YHCJIO CYNEPKBAHTOB, HAXOJAIMXCS B IEPBUYHOM BOJIHE, YMHOKEHHOE Ha BEJIMYHMHY UX
Mepbl, €CTh BEJIMYMHA MOCTOSIHHAS U paBHAs 4YMCIy KBAHTOB B MEPBUYHON BOJHE. DTOT
pe3yabTaT COOTBETCTBYET MPEIOKEHHOW aBTOPOM MOJIENN UEaIbHOr0 TpaHchopmepa
1 ONMM30K K OONBIIOMY YHUCIYy AMIUPUYECKUX JAHHBIX JJIS CIOXKHBIX HEPAPXUUECKUX
CHCTEM, COCTOSIIIUX W3 OOJBLIOrO YHCIa JIEMEHTOB C pa3iIU4yHOM Mepol. Bo3moxkHo,
3/1eCh HAXOAMUTCA TakKe OOBSICHEHHE M3BECTHOI'O AMIMPUYECKOro (paKTa, COCTOSIIETO B
TOM, YTO OCHOBHBIMU CTATHUCTUYECKUMH PANPEICICHUAMHA B MEPAPXUUYECKUX CUCTEMAX
SBISIFOTCS cTeneHHble pacnpenaenenus [10, 33] . B yka3zaHHO#1 Bbilie paboTe MOKa3aHO
TakXe, YTO W3 JONOJHHUTENbHBIX PE30HAHCHBIX COOOPAKEHHH MOTYT ObITh HalJeHbI
TaK)k€ W MUHUMajbHble KOA((UUUEHTHl MPONOPLUOHAIBHOCTH MEXIYy MepaMu U
YHUCIIOM WIEHOB MEpapXHUH, KOTOPbIE OKa3bIBAIOTCS OJM3KMMHU JHOO K 4yHCcay 2, MO0 K
yucny 1.6180339..., Ha3piBaeMOMY 30JI0ThIM ceueHHEM. He 3psa 3TO 4hClio Ha3bIBaeTCA
MHOTHMH  CHMBOJIOM  rapMoHuu.[/1-77] B  JCHWCTBUTENBHOCTH,  BCICICTBUC
HEOJIHOPOJAHOCTH KBAHTOB, a Tak)K€ BHEIIHUX BO3ACUCTBUN  (QopMHUpOBaHUE
UEpPapXUYECKON ILENOYKH IMPOUCXOIUT YAaCTO CO 3HAUYUTEIBHBIMH OTKIOHEHUSMHU OT
MPOCTOro rumnepOosnyeckoro 3akoHa.  [IombITKM aOCTPAaKTHOrO aHaln3a TaKUX
BO3MOXXHBIX OTKJIOHEHH OBUTH BHINOMHEHBI B paborax B. JI. CmupnoBa.[76 ] . [us
MaTeMaTHYeCKOro 0OOCHOBaHMSI BO3MOKHOCTH TaKOI'O poJia MAacIITaOHBIX PE30HAHCOB
HamMHu Obul  Oojiee MOAPOOHO PACCMOTPEH BOMPOC O MEPEXOAE CO BTOPOrO YPOBHS
HepapXUy MaTEMATUYECKUX UCCIEIOBAaHUMN HA TPETHM.

PaccmoTpuMm mpoctedimuii  ciydaill, KOTOPBI MOMET CTaTh MOENbI0 OOIIero
aHanuza. [lycTb Mexay KBaHTOM U C(OPMUPOBABIIEICS BOJHOM MOSBUIACH JIUIIL OJHA
pEe30HaHCHAs CTPYKTypa  INPOMEXKYTOYHOIO IO Mepe Macimradba, KOTopas MOKET
y4acTBOBaTh B COOCTBEHHBIX OWQYpKAIMOHHBIX Tpomeccax. lorma HapsIay c
KOHTpOJUIEpAaMH KBAaHTA U BOJIHBI BO3HUKAET HOBBIM KOHTPOJUIEP 3TOM PE30HAHCHOU



CTPYKTYpbl, @ YBEJIMYEHHUE KOJIMYECTBA KOHTPOJUIEPOB MOXKET (XOTS U HE BCeraa)
IIPUBECTH K YBEJIMYEHUIO SHTPONMM — MH(OpMaIuu, nepepadaTrbiBaeMOil KaKIbIM W3
HUX U TOW YaCTHU SHTPONUU-MH(POPMALUHU, KOTOpask MOXKET OBbITh MEpefaHa C OJHOTO
ypoBHs Hepapxuu Ha apyrou. [losBieHue TakoW BO3MOYKHOCTH MOXKET YBEIMYUTH
SHTPOINUI0 — HH(OpMaIHio, nepepabaThiBaEMyl0 Ha KaXKIAOM YPOBHE HEpapXuH, 4TO
pPE3KO yBeJIMYMBAET O€30IaCHOCTh CHUCTEMbI 3a CYET IIOJy4YeHHsS BO3MOYKHOCTH
JeNeTUpOBaTh YIPaBJSIOmUe GYHKIUU B HY)KHBII MOMEHT Ha TOT YPOBEHb HEpapXHHu, Ha
KOTOpPOM HaOII0laeTcs MaKCUMallbHash ONAcHOCTb JUIs CUCTeMbl B 1eiaoM. OnHako
MEPapXUYHOCTh caMa Mo cebe He SBJIAETCS NaHaleei, aBTOMaTHYeCKH 00eCIIeunBatoIeH
ONTUMAJILHOE pacHpeesieHUe YIpaBIAOUIMX (QYHKUUH MEXAYy KOHTpOJUIepaMH,
Pacroj0KEHHbIMU Ha Pa3JINYHBIX YPOBHAX UEPAPXUU. MeXAy HUMU MOXET BOZHUKHYTh
KOHKypeHTHass Oopb0a 3a ympaBieHHe (BIacTb), KOTOpas MOMKET NPUBECTH K
[IO/IaBJICHUIO OJTHUM M3 KOHTPOJIJIEPOB BCEX OCTAJIbHBIX U BHOBb, HA HOBOM YpPOBHE, K
KECTKOM JIETEPMHUHUPOBAHHON CTPYKTYpe, A€ IPOMEXYTOUHBIE KOHTPOJEPHI CTAHYT
NpsIMBIMUA TPOBOJIHUKAMU BOJM LEHTpa. BO3MOXHBI M Jpyrue BapHUaHThl, KOrja
IIPOMEKYTOUHBIE KOHTPOJUIEPHI IOJyYaT B YIpaBiIeHHUE 0OJbIIOE KOJIUYECTBO SHTPOIUH
nHbOpMAlMK W €AWHAs BOJIHA CTaHET CBOOOIHOW BOJIHOHM, OAHAKO COCTOSIICH HE W3
OT/ENbHBIX KBAaHTOB, a U3 IPAKTUYECKU HE3aBUCUMBIX OBIBLIMX paHEe MPOMEKYTOUHBIMU
pe30oHaHCHBIX CTPYKTYp. [Ipoleccel Takoro poja HENpPEpbHIBHO HAYT B HEPAPXUUYECKUX
TPAHCHOPTHO-UH(OPMAIIMOHHBIX CUCTEMax. TeM caMbIM, CO3/1aB UEPApXUI0 MaclITa0oB
3JIEMEHTOB HaTypallbHbIX cucTeM, [Ipuposa nocraBuia nepes Kaxaou U3 HUX MpodieMy
BBDKMBAHHUS — TO €CTh MpPOOJeMy ONTHUMAJIbHOIO B JIAHHBIX YCIOBMSIX pacHpeieieHUs
YOPaBIASOMUX PYHKINNA MEX1Yy BOSHUKAIMMH U CYHIECTBYIOIIMMHU MOJCTPYKTYpaMu U
UX KOHTPOJUIEpaMH.

7. Orta mpobiiemMa pemiaeTcs BCIOAY MO-Pa3HOMY, OJHAKO MOKHO BBICKa3aTh OJMH
NPUHIUI, KOTOPBIH MOXHO CUUTaTh OECCOpPHBIM. BBDKHMBAIOT M KHUBYT NIOJITO Te
HepapXUuecKue CHCTEMbI, KOTOpble 00eCredYMBalOT CBOMM KBaHTaM M MOJCHCTEMaM
ONTUMAJIbHBIN I HUX YPOBEHb OOMEHa MepOi MeXy COOOH M C OKPYKAIOLUIUM TOJIEM
U ONTUMAJIbHOE pacnpezesieHue UH(pOpMaluyu U yNpaBISIOUMX XapaKTEPUCTUK MEXIY
KOHTPOJUIEpAMHM  Pa3JIMYHBIX KBAaHTOB M  ypOBHEM wuepapxuu. ONTUMaIbHOCTH
ornpezensercss o0ecrneueHneM MaKCUMaIbHONH BO3MOKHOCTH CKOPOCTH POCTa SHTPOIUU-
uHpOpMalNH, YIPaBIsIeMOil BCeMU KOHTPOJIEPAaMH CUCTEMBI.

Ecnu takoil pocT mpekpaiiaercs, TO cucreMa CTa0MIM3UPYETCs, YTO MPUBOJIUT K
HapacTaHUIO BHYTPEHHUX NPOTUBOPEUYMM MeEXAy €€ KOHTPOJIJIEpaMH U CHHKEHHIO
YIpaBIseMO CHCTEMOW SHTPONUHU- WH(OpMaLMU, a 3aTeM Jerpajaliyd CUCTEMbl U €€
ru0enu OT BHYTPEHHHMX NMPOTUBOPEUYHMH JHOO OT PEe3KOro M3MEHEHHs YCIOBUH MO,
KOTOPBIM HE MOKET MPOTHUBOCTOSTH COBOKYITHOCTh KOHTPOJIJIEPOB CUCTEMBI.

8. Hayimune y KBaHTa HIMPOKUX BO3MOXKHOCTEH Il BHIOOpA BApHAHTOB MOBEICHHS
MOJKET MPHUBECTH K TOMY, YTO Pa3Hble KBAHTHI, [1ONIaB B Pa3IMYHbIE BHEUIHUE YCIIOBHS
BHYTPU BOJHBl WJIM BO BHEIIHEM II0JIE, MOTIYT pEaJM30BaTh IPHU IMOMOILU CBOUX
KOHTPOJUIEPOB pa3IMYHbIE CTPATETWU IMOBEACHHS. DTO, B CBOIO OYepellb, MPUBOJIUT K
muddepeHMauy MepBOHAYAIbHO HACHTHYHBIX KBAaHTOB M UX KOHPOJUIEPOB. 3a CYET
ATOTO KBaHTHI, 001a1ato1Iue OOIBIION BEIMYMHON YHTPONUU-HH(POPMAIINH, YITPABIEMOM
KOHTPOJUIEPOM KBAaHTA, MMEIOT OOJIbIINE BO3MOKHOCTH IMPHOOpPETEHUsI COOCTBEHHOM
uHAMBHAyanbHOCTH. OTCIOAAa BO3pacTaeT MX MHEMOpPMAIMOHHAs IEHHOCTb Kak Ul
KOHTpOJIepa BOJIHBI, TaK M JJI1 KOHTPOJUIEPOB ApPYrux KBaHTOB. Ilpu 3TOM, OnHaKo,



BBUJYy WACHTUYHOCTU OOJbIIOr0 oObeMa HH(popMaiuu, nepepadaThiBaeMON KaxIbIM
OT/JEJIbHBIM KOHTPOJIEPOM, MPEUMYIIECTBA UJCHTUYHOCTH IPOJOJIKAIOT COXPAHATHCS.
Takum 06pa3om, BbIpabaTHIBAETCS ONTUMAIBHOE IS JAHHBIX YCJIOBUN CYIIECTBOBAHUS
COOTHOILIEHHE HJIEHTUYHOCTH ¥ WHAWBUAYAJIBHOCTH, IO3BOJISIOIIEE BOCIIOJIB30BAThCS
MPEUMYIIECTBAMHU TOTO M APYrOro C IeNbI0 BBDKUBAHUS 328 CUET YBEIUUEHUS SHTPOIIUU-
uHbopMaluy, nepepadaTbiBA€MOM Kak KOHTPOJUIEPOM KBaHTa, TaK M BCEH BOJIHBI B
LEJIOM.

9. Haubonee wuyerko Takas juddepeHIUanns KBAHTOB-KJIETOK, YIIpaBisieMast
MOPOXKAAIOLIMM KOHTPOJUIEPOM — F€HOMOM HPOCIEKUBACTCS B OPraHU3Max PacTeHUH U
KMBOTHBIX, B YAaCTHOCTH, B OpraHHM3Me 4ejoBeKka (Kak 0000mieHHOW BosHbI). OpHaKo
TaKOE€ K€ PaCIlEIUIEHUE KBAaHTOB-JIOJICH B BOJHE — YEJIOBEUECKOM OOIIECTBE YaCTUYHO
YHACJIEJOBAHO OT MpayveIoBeKa U, CYILIECTBEHHO MEHSACh, HAa0Ir01aeTCsl B TEYEHHE BCEro
BPEMEHHU CYIIECTBOBHUS YEJIOBEUECTBA KaK BHJA. VIMEHHO 3TO pacIIeTUiCHHE SBIISETCS
OJTHOM U3 NpUYMH (OPMHUPOBAHUS HEPAPXUU IPOMEKYTOUHBIX PE30HAHCHBIX CTPYKTYp U
COOTBETCTBYIOIIMX WM JTUHAMHYECKHX MPOIECCOB MEKIYy KBAaHTOM-UEIOBEKOM H
BOJIHOM-4enoBedecTBOM. [luddepennmanus aoneil MoXKeT UrpaTh B 3TUX Mpolieccax Kak
CTPYKTYpOOOPa3yIOIIyI0 TaK M CTPYKTYPOPa3pyLIAOIIYI0 pPOJib, B 3aBUCHMOCTU OT
BHEIIIHUX YCJIOBUH U cTeneHH qudQepeHIraum.

10 . [Juddepennmanys KBaHTOB CYIIECTBEHHO BIMSET HAa WX HEMOCPEICTBEHHOE
B3auMozieiictBue. IIpu 3TOM BO3MOMKHBI BCE 3JIEMEHTBI CIIEKTpa B3aMMOJAEUCTBUI OT
MIOJTHOTO CIIMSHUSL B HOBYIO CTPYKTYpPY JO B3aWMHOTO YHHYTOXeHHUs. Hambomee spko
JE€MOHCTPUPYIOT pa3JIMYHbIe BapUAHThl B3aUMOAEUCTBUS CTPYKTYp JJIEMEHTapHbIC
gacTUIlpl.. ONTUMAIBHBIM C TOYKU 3PEHUS COBMECTHOTO BBDKHBAHHUS SBIISICTCS TAKOW THIT
B3aUMOJICHCTBHS, KOTOPBIM, cOXpaHsis o0a KBaHTa M MOBBINAS HX BbDKUBAEMOCTD,
MO3BOJISIET OJJHOBPEMEHHO YBEIMYHUTH CTENCHb MICHTUYHOCTH KBAHTOB W BEJIHUYUHY UX
WHAWBUYAIBHOCTH. OJTO CTAHOBHUTCS BO3MOXKHBIM 3a CUET  YBEJIMYEHHUS BEIMYUH
SHTPONMU-UH(OPMAINH, KOHTPOJIMPYEMON KaKABIM W3 HHUX TPH OJHOBPEMEHHOM
MOSIBICHUM Y KaXJIOr0 KBAaHTa HOBBIX BO3MOXHOCTEH, OTJIMYHBIX OT HapTHepa
B3aUMOJICHCTBUS.

B3aumooeiicmeue konmponnepos cmpykmypol u nos.

[Ipoueccrl, mpoucxosmue B MOJ€, OKPYXKAIOIIEeM HCCIEIYyeMYIO CTPYKTYpY,
BOBCE HE BCerja ObIBAIOT IETEPMUHUPOBAHHBIMU. ECIM BCIOMHUTE, YTO B OOIIEM Clly4yae
MoJie, OKpYXalolee CTPYKTYypy, BKJIIOYaeT B ce0si Bce 0OBeKkThl BceneHHO#, TO
OM(YypKAIMOHHBIN XapakTep COOBITUH MPOUCXOIAIIMX B TMOJE€ H3Iy4aeMOW HaMH
CTPYKTYpPBI, CTAHOBUTCS O4eBUIHBIM. Bo Beenennoit, Bkitouaromei B cedst Bce 00BEKTHI
Pa3IUYHBIX MPOCTPAHCTBEHHBIX MACIITa0OB M MaclITabOB BPEMEHHU CYIIECTBOBAHUSA,
JIOJKHA BO3HUKHYTH M pa3BUBAThCsl BMECTE C HEHM HMepapXusi KOHTPOJUIEPOB, CBA3AHHBIX
MEXIy 000 M YIpaBISIOUIMX JUHAMUKON CTpyKTyp BceneHHOH, ydacTByromux B
OM(ypKaMOHHBIX IMpoleccax. B cioyyae pacmienyieHuss Mojis HM3y4aeMoW HaMH
CTPYKTYpbl Ha OJMKHEe M JajbHee, B OJM)KHEM TOJ€ , €CIM €ero HempepblBHAs U
JUCKPETHAsi KOMIIOHEHThI Y4acTBYIOT B OM(ypKalIMOHHBIX MpOLieccaX, CYIIECTBYET CBOM
KOHTpOJUIEP, 00ECIIeYNBAIOIINI €Tr0 CYIIECTBOBAHHE.
Tak kak OOBIYHO XOTSA-ObI YaCTh BOJIHBI , COOTBETCTBYIOIIECH JaHHOW CTPYKType Kak
KBaHTY, BXOJIUT B OJIM)KHEE TOJIe, TO BCE, UYTO OBLJIO CKAa3aHO IO 3TOMY IOBOJAY paHee,



YaCTUYHO OTHOCHUTCS M K B3aUMOJICHCTBUIO KOHTPOJUICPOB OJIMIKHETO MOl M U3y9aeMOit

HaMU CTPYKTYypbl. OnHako OmmkHee Mosie OObIYHO OBbIBAaeT CJOXHEEe, YeM BOJIHA,

COOTBETCTBYIOIIAS CTPYKTYpPE, pACCMAaTPUBAEMON KaK KBAHT.

Kpome Toro, ¢ gaHHbIM OJMIKHUM IOJEM B3aUMOACHCTBYIOT M ApPyrue CTPYKTYPBHI,

KOTOpBIE TAK)KE YYaCTBYIOT B OM(YPKAIIMOHHBIX COOBITHSIX, HO HE SIBJISIFOTCSI KBAHTAMU

BOJIHBI, B KOTOPYIO BXOAMT Hallla CTPYKTYpa. ITU OOBEKTHI C HEOOXOIUMOCTBIO TaK¥kKe

HMEIOT CBOM KOHTPOJUIEPBI, KOTOpPHIE YIPABISAIOT JUHAMHKOM 3THUX CTPYKTYD,

B3aMMO/ICHCTBYIOT C KOHTPOJIJIEPOM (aMH) HETIPEPHIBHOM COCTABISAIONIEH MO, a TaKkKe

C KOHTPOJUIEPOM CaMOH CTPYKTYpbl. OTH pa3HOOOpa3HbIE THUIIBI B3aUMOJCUCTBUS

MIPOUCXOJIST

1) 3a cuer oOMeHa MH(pOpPMAIUCH O TEKYIEM COCTOSHHU MPOIIECCOB B3aUMOJICHCTBHS
MEX1y CTPYKTYPOU U €€ MOJeM;

2) 3a cuUeT ImepeJadd KOIAMPOBAHHOW HMH(POPMAIMKM O XapakTepe MPOXOKICHHS
OU(ypKAIMOHHBIX MTPOLIECCOB B3aUMO/ICHCTBHUS B MIPOLLIOM.

3) 3a cyer mepeqayd 3aKOAMPOBAHHOW HWHGPOPMAMA O BO3MOXKHOM ITOBCICHUH
CTPYKTYpHI U TI0JIA B Oyy1eM

4) 3a c4eT KOHKYPEHTHOH OOphObI KOHTPOJUIEPOB 3a YIPABJICHHUE CUCTEMOH U IOJIEM,

KOTOpasi MPUBOAUT K BO3HUKHOBEHHUIO OJHOBPEMEHHO C MAacIITaOHOW M BPEMEHHOM

uepapxueil CTpyKTyp M MOJeH, uepapXxuu KOHTPOJUIEPOB, OOPIOIIMXCS MEXTY cOOOM 3a

paznenenve GYHKIUN yIpaBlIeHUs CTPYKTYPHI U MOJSL.

OCHOBHBIMU ~ CPEICTBAaMHU  B3aUMOJICUCTBUSL  KOHTPOJUJIEPOB  SIBIISIIOTCSA
MH(OPMAIIMOHHBIE KOJIbI, OIMUCHIBAIOIINE TMPOIIbIe, TEKYIIHMEe U Oyaylue COOBITHS.
Haubonee ymoOHBIMH HOCHUTENSIMH TaKUX KOJIOB SIBJISIFOTCS CTPYKTYpPbl — areHTHI,
peain3yeMble B BHUJE HEMPEPHIBHBIX BOJHOBBIX MOJ JHOO CTPYKTYp, CHOCOOHBIX
y4acTBOBAaTh B OM(YPKAIIMOHHBIX COOBITHSX U B3aUMOJCHCTBYIOIINE KaK C MOJIEM, TaK U
co ctpykrypoii. I[Ipu sTom Haunbonee 3¢h(HEeKTUBHBIMU U3 HUX SBISIOTCS CTPYKTYpPHI H
BOJIHBI, HWMEIOIIHE MEpy, MX OMPEACISAIONIYI0, 3HAYMTEIIbHO MEHBIIYI0, YeM Mepa
M3y4yaeMOil HaMU CTPYKTYPBI.

Tem caMbIM HEIOCPEJICTBEHHOE B3aMMOJICUCTBHE C TAKUM areHTOM CJ1a00 U3MEHUT
JTUHAMHKY CTPYKTYPBI, OJJHAKO MOXKET CYIIECTBEHHO MOBIHUATH Ha (DYHKIIMOHUPOBAHHE
KOHTpOJIJIEpa, a y’Ke Yepe3 Hero Ha BEIOOP TOTO WJIM MHOTO CLIEHapHsl B IOBEACHUU
YIPABISIEMON KOHTPOJIIEPOM CTPYKTYPBI.

I'naBa 9.
B3aumopeiictBue 0upypKaAHOHHBIX MPOLECCOB.

bughyprayuonnwiti npoyecc, coomeemcmeyowuti 0aHHOU cmpyKmype.

Bce Tpu paccMoTpeHHBbIEC paHee THIIA B3aUMOACHCTBHSA:

a) B3aMMO/JICHICTBUE KOHTPOJUIEPA U CTPYKTYPHI,

0) B3aMOJIeICTBHE CTPYKTYPHI U OJIM>KHETO OIS,

B) B3aUMOJIEHCTBHE KOHTPOJUIEPOB OJIMKHETO MOJISI U CTPYKTYPBI

SBJISIFOTCS YaCThIO B3aMMOJIEHCTBHSI OJIMKHETO MOl U CTPYKTYPBI, TO €CTh ITOJIHOTO
O6udypkalmoHHOTroO Mporecca B3auMOJCHCTBUSL CIIOKHON CaMOOpPraHU3yoLecs



CHCTEMBI C €€ OJMKHUM TI0JIEM C YIETOM pacIpeesIeHUs] MKy HUMH YIPaBJISIOIIEro
BO3JICUCTBUSL.

B sToT mporecc oka3pIBaroTCs BOBJICUEHBI HE TOJIBKO M3y4aeMasi HAMU CUCTEMA U
ee KOHTHHYaJIbHOE OJIMIKHEE TI0JIE C YIPABISIOIUMU KOHTPOJUIEpaMH, HO U BCE
CHCTEMBI (CTPYKTYpBI), KOTOpBIE (YHKIHMOHUPYIOT B 3TOM KOHTHHYaJILHOM OJIMKHEM
nosie. [Ipu aTOM, 0JTHAKO, KaXK1asi M3 TAKUX CUCTEM (CTPYKTYpP) UMEET CBOU KOHTPOJLIEP
U cBOE OJIDKHEE IM0JIe, KOTOPOE JIMIIb YACTUYHO COBMAIAET C OMMKHUM IOJIEM
UCCIIeyeMON HaMH CTPYKTYpBI. J{J1st TOro, 4To0b! OnrcaTh Mpolecc B3auMOIHCTBUS
HAaIled CUCTEMBI (CTPYKTYpPBI) C APYTUMH CUCTEMaMH, HEOOXOAUMO MapauIeIbHO ¢
OINMCAaHUEM Halllel CUCTEMbl M KOHTUHYaJIbHOM YacTH €€ OJIMKHETO MOJIs ONUCHIBATD
TaKke HHPOPMALIMOHHO- TUHAMUYECKHUI TIPOIIECC B3aUMOJICHCTBHUS CO CBOUM OJIMKHUM
MIOJIEM BCEX CTPYKTYP (CHUCTEM), PACIIOIIOKEHHBIX B OJIM>KHEM TOJIE TaHHOM CHCTEMBI.

Ecnu Takoil mporecc mpoJoKaTh Mociie0BaTeIbHO, TO OH MOXKET CTaTh
OECKOHEUYHBIM, TaK KaK MBI IIOCIEeI0BATENLHO Oy/1eM BKIIIOUATh B PACCMOTPEHUE BCE
HOBBIE ¥ HOBBIE 00JIACTH HEMPEPHIBHOTO (KBa3U-HETIPEPHIBHOTO) MPOCTPAHCTBA U BCE
HOBBIE U HOBBIE crcTeMbl. CTPOTO TOBOPS, IPUXOIUM K HEOOXOJUMOCTH UCCIIEIOBAHUS
Bceil Beenennoit u Bcero rpada CTpykTyp ¥ COOBITHI, CTPYKTYpHAsI TPOEKIUsS KOTOPOTO
TEIephb YKe MOTrpy’KeHa B HEKOTOPOE KOHTHHYAJIbHOE N -MEPHOE MHOr000pasue.

Uto0Ob! n30€KaTh TOT0, MOKHO IOCTYIUTH CIICIYIOIIAM 00pa3oM.

Hapsiny ¢ KOHTUHYQJIBHBIM OJIMKHUM TI0JIEM U3y4aeMOU CTPYKTYPBI WIH
CUCTEMBI MOYKHO BBECTH CBEPX - OJIMIKHEE I0JIC, TO €CTh TOT Y4aCTOK OJIM)KHETO TIOJIs, B
KOTOPOM HHMKAaKUX TUCKPETHBIX CUCTEM, KpOME Halllel, He CyIecTByeT. B cimydae xe,
€CJIM OCHOBHAs Me€pa CTPYKTYPHI pa3MbITa M0 KOHTUHYAJIbHOMY OJIMYKHEMY TIOJIIO B TO K€
MIPOUCXOJUT C IPYTUMHU CTPYKTYPaMH, TO MOKHO PACCUUTATh MOJOKEHUE OMPEICTICHHBIX
TOYEK B N -MEPHOM MHOT000pAa3uH, SIBISIFOIIUXCS [IECHTPAaMHU MEPBI Halllel CTPYKTYPBI U

JIPYTUX CTPYKTYP, BXOASIINUX B OJMKHEE TOJIe, U BRIOPATh 00J1acTh CBEPX - OMMKHETO
10JI1 TAKUM 00pa3oM, YTOOBI HU OJIMH U3 TaKUX LIEHTPOB, KPOME LIEHTpa Halllen
CTPYKTYpBI, B HETO HE BXOMII.

NHorma cucreMsbl (CTPYKTYpBI) COMMKAIOTCSI HACTOIBKO, YTO PACCTOSHHUS MEXY
WX IEHTPaMH MePbl OKa3bIBAIOTCS MEHBIIIE HEKOTOPOTo 3(hPEeKTUBHOTO pazMepa
M3y4aeMoil HaMH CTPYKTYpbl. B 3TOM ciydae MOKHO TOBOPUTH O HEMOCPEACTBEHHOM
B3aMMO/ICHCTBUH CTPYKTYP, B PE3yIbTaTE KOTOPOTO MOKET JINOO U3MEHHUTHCS TUTT
Ka)KJIOW U3 HUX, JTMOO0 MOSABATCS HOBBIE WIIM UCUYE3HYT CTAphIe CTPYKTYPHI. DTOT MPOLIECC
MOJKET OKa3aThCs KaK IETEPMUHUPOBAHHBIM, UTO OBIBAET PEXkKeE, TaK U
OU(ypKaIMOHHBIM.

Taxum oOpaszomM, npu Gosee MoIPOOHOM, YeEM paHee, pACCMOTPEHHUHU, BBES
KOHTHHYaJIbHYIO COCTABJISIONIYIO MOJISI U TEOMETPHUIO N - MEPHOTO MHOT000pa3usi, B

KOTOPOM CTPYKTYypa B3aUMOJICUCTBYET C MOJIEM, Mbl IOJIYYHJIA OJHO W3 BO3MOXKHBIX
YCIIOBUH, OINpeeSoUINX NpUOIMKeHNe, a BO3MOXKHO U CBEPILIECHHE TOTO Mpoliecca,
KOTOpBIN paHee ObLT Ha3BaH HaMH OU(ypKAIIMOHHBIM COOBITHEM. A UMEHHO, BO MHOTHX
CITy4asix YCJIOBUEM CBEpIICHUsT OM(YypKAITMOHHOTO COOBITHS SBIISETCS COMMKEHUE
B3aUMOJICHCTBYIOIINX CTPYKTYP Ha TAKOE PACCTOSHHUE, YUTO HEBO3MOXKHO BBIJIEIHUTH Y
Ka)KJIOM M3 HUX CBEPX-OJIMKHETO TOJISL. DTOT CiIy4al sBIseTCsS Hanbojee HHTEPECHBIM
JUTS aHAJTM3a MEXaHU3Ma MTPOXOKIACHUS OM(YyPKAIIMOHHOTO B3aUMOJICHCTBUS CTPYKTYp H
CHCTEM, U €ro U3y4eHHUE MO3BOJISET BCKPBITh TTTyOMHHBIE TPUUNHBI 0N YpPKALIMOHHBIX
COOBITHI U KJIacCU(PHUIIMPOBATH UX B CIIydae B3aUMOACUCTBHS IBYX WJIH HECKOJIBKUX



CTPYKTYp, KaK 3TO OBLJIO CAETaHO HAMU B ciy4ae Kiaccuukanuu OupypKarmoHHbIX
TpaHchopMalii H30JIMPOBAHHBIX BOJIH, BUXPEH U IPUOOBUIHBIX CTPYKTYp. HTEeHCHBHO
M3ydaeMble B HACTOSAIIEE BPeMs METOJaMU JMHAMUKH CILIOUTHBIX CPE] MPOLECCHI
B3aUMOJICHCTBUS MEXy COOOH COJIMTOHOB, YAAPHBIX BOJIH U IPAHUL], BUXPEBBIX
MPOIECCOB, IPUOOBUIHBIX U MYJIBTUIIOIBHBIX CTPYKTYpP OOHApYKUBAIOT BCE HOBBIE U
HOBBIE 3aKOHOMEPHOCTH ITHX MPOLIECCOB, MOAEIUPYEMbIX IIPU U3yUEHUN
B3aMMOJICHCTBUS 0COOBIX 00JacTel KOMIUICKCHBIX MU PepeHITupyeMBbIX MHOTOOOpa3HIA.

HanOonee xapakTepHbIMU IPOIIECCAMH TAKOTO pOJia SIBJISIOTCS PE30HAHCHBIE
MPOIIECCHI, B YaCTHOCTH, ONIMCAHHBIN HAMU BBIIIE BUXPE - BOJIHOBOM PE30HAHC.

OpnHako, BEpHEMCS K TOMY CJIy4daro OOIIEro MOJI0XKEHUs, KOr/la OKOJIO K01 U3
CTPYKTYp, B3aUMOJICHCTBYIOINX MEX]ly OO0 B IPOCTPAHCTBE OJIMKHET0 K HUM TIOJI,
MO’KHO BBIJICJIUTh B KaXKbIii MOMEHT BPEMEHU HEKOTOPOE CBEPX - OJIMIKHEE I10JIe, B
KOTOPOM OTCYTCTBYET Kakasi —Ii0o0 Apyrasi CTpyKTypa , KpoMe uccieayeMoid. Ternepb Mbl
MO’KEM JIaTh HOBYIO, O0Jiee ITyOOKYI0 MHTEPIIPETALI0 BBEIEGHHOMY HaMH paHee Tpady
CTPYKTYp U COOBITHH.

Bcest ctpykTypHas mpoekius 3Toro rpada MokeT ObITh orpyxena B N+1
MepHOE MHOI000pa3ue, 0JIHON U3 KOOPJIMHAT KOTOPOTO SIBJIIETCSI BpEMsl, a OCTaJIbHbIE N
KOOpAUHAT (OPMUPYIOT B KK MOMEHT BPEMEHU HEKOTOpPOe N MEpHOe
MHOT000pasue , COOTBETCTBYIOLIEE T€OMETPHH ITPOCTPAHCTBA , B KOTOPOM
B3aUMOJICHCTBYIOT MEXAY COO0H CTPYKTYpBI U OKpYKArOIIUe UX TOJI.

B kadecTBe cTpyKTypHOI IpoeKuu rpaga Mbl ojlyyaeM HeKkoTopoe N+1
MEpHOE MHOT000pa3ue, HallOMUHAIOIEE CeTh C HUTSIMU KOHEUHOU «TOJIIIHUHBD», CKOpee
KaHaTaM{ WINA CTPYHAMH, WIH CETh C UMEIONMMH HEKOTOPBIH «00beM» CeUeHUST HUTSIMHU
, BIOXXEHHOE B y)Ke ynoMsHyToe N+1 MepHoe mpocTtpaHcTBo. [Ipu 3TOM ceueHnsMu

KaHATOB WJIM HUTEU SBISIOTCS T€OMETPUYECKHUE N - MEPHBIC MHOFOO6pa3I/IH,

COOTBETCTBYIOLIME TEM UJIM UHBIM CTPYKTYpaM M UX CBEPX - OJMIKHUM MOJSAM. DTOT
MO/IXOJ1 SIBJISIETCS B KaKO-TO Mepe 0000IIeHHEM TEOpUHU CTPYH B KBAHTOBOW TEOPUH
TIOJIS1.

bynem Ha3bIBaTh, Kak U MPEXKIE, TO CTPAaHHOE BeTBseecs N+1 mepHoe

MHOTr00o0pasue CTpyKTYpHO# npoekuuel rpada ctpykryp u coobrtuii. OnHako, B
OTJIMYME OT MPEABIAYIIET0 PACCMOTPEHHUS, 3/1€Ch, B 3TOH Oo0Jiee MOIPOOHON MOJIENH YKe
MO>KHO y4Y€CTb TO, UTO HE OBIJIO PACCMOTPEHO HaMU paHee, a UMEHHO B3auMo/IeiicTBHE
CTPYKTYP C HENPEPHIBHON KOMIIOHEHTOM OKpYKaroIIero ux noist. Kpome Toro, MoxHo
6osee TI1yOO0KO 3ariIsIHYTh B MEXaHHU3M HEMOCPECTBEHHOTO0 B3aUMOJICHCTBUS CTPYKTYP
Y CHCTEM, HHTEPIPETHPYS B3aMMOICHCTBHE KaK Mepe3aMbIKaHHEe TPAHHII CBEPX -
ONMKHUX MOJIEH CTPYKTYpP U CHCTEM.

Jagum Gosee neranpHOE ONMpeeieHUe TOHITHS OM(ypPKAIIMOHHOTO MpoIlecca.

Ilpoueccom, 6 Komopulit 6KnOUeHa ucciedyeman Hamu cucmema (cmpykmypa),
Oyoem Hazvleams yacmov CMPYKMYPHOU RPOEKUUU 2paga cmpykmyp u codovimuil,
6KII0UAIOWaA 6 cedaA HEeKOmopylo uacmey mpaekmopuu ¢ N+1  mepnom

2eoMempuuecKkoOmM npoCmpancmee OAHHOU cucmemsl (CmpyKmypot) , 00 KOmMopoui
nOHUMaemcsa HeKOmopoe MHO2000pazue, KOmopoe Mol 0y0em HA3bl6aMb NO AHANOUU
¢ meopueil OUHAMUYECKUX CUCHEM «MUPOGOIL TUHUEI) CHPYKMYPbl COBMECHIHO CO
ceepx - ONUINCHUM NOJIEM, A MAKIHCE «(MUPOGYIO TUHUIO) 6 MOM JHce MHO2000pa3uu
KOHMUHYATbHOU Yacmu OIUNHCHE20 NOJIA UCC/1e0YeMOll HAMU CHPYKIYPbL C



6KII0UEHHBIMU 6 Hee «(MUPOGHIMU TUHUAMUY OPY2UX CIMPYKIMYp (cucmem),
PACRONI0MHCEHNBIX 6 OiudicHem none naweii cmpykmypol. Ilpu smom nod «mupossimu
JUHUAMUY IMUX CMPYKMYP MAK dce KAK U «MUPOGOIL TUHUeN» Haulell CmpPyKmypol,
HOHUMAEMCA «(MUPOBAS TUHUSA) CAMOU CHPYKMYPBL C €€ C8ePX - OIUNCHUM NOJIEM.

Ecnu ctpykTypa ydacTByeT B Ou(ypKallMOHHBIX COOBITHSAX, TO OTIMCAHHE
IpoIIecca CTAaHOBUTCS HEOAHO3HAYHBIM M HEOOXOJMMO PacCMaTPUBATh HECKOMIBKO ( a
BO3MOXKHO, 1 OECKOHEYHOE YHCJIO) BO3MOKHBIX IPOLIECCOB, COOTBETCTBYIOIIUX
JIMHAMHKE Halled CTPYKTYPBHI.

Ha3oBeM 3Ty COBOKYIHOCTB IIPOLIECCOB — OUPYPKAUUOHHBIM RPOUECCOM,
coomeemcmayouum 0aHHOI cmpyKmype.

[TomuepkHeM enie pa3 OCHOBHOM MPUHIIUIIL, 3aJ10°KEHHBINA B HAIIE
paccMoTpeHre. Mbl OpUEHTUPYEMCS HA CUCTEMY WJIA Ha CTPYKTYPY KaK HA
MEPBUYHOE, YTO €CTh B OKpYy>KarouieM Hac mupe. IMEHHO co CTpyKTypamu
WJIA CUCTEMaMU MPOUCXOIAT BCEBO3MOXKHBIE TTponiecchl. IMeHHO
CTPYKTYPbI I CUCTCMBI BSaHMOﬂeﬁCTBYIOT MCIKIY co0ol H CTPCMATCA
COXPAHUTHCH ITPHU BCCX IIPOUCXOIAINNX ¢ HUMH ITPOHCCCax. HpO]_IeCCBI
XapaKTCPU3YIOT ITNHAMHUKY U3MCHCHHA CTPYKTYP HIIKM CUCTCM, UX POKICHUA

u rudenu. Ecnu cTpyKTyphl HET, TO HET Ipoliecca, ¢ Hell CBA3aHHOTO.
Z[J'ISI IrCOMCTPHUUCCKOI'O OITMCaHUA 6I/I(1)ypKaI_II/IOHHOFO Inpouecca JOIIOJHUTCIBHO K
n+1 MCPHOMY TI'COMCTPUYUCCKOMY IPOCTPAHCTBY , OIKUCBIBAIONIEMY CTPYKTYPHYIO

MPOEKINI0 MOAU(DUIIMPOBAHHOTO HaMU TakuM oOpa3oM Tpada CTPYKTYp U COOBITHIL
HEeoOXoIuMO J100aBUTh, Kak 3TO Mbl Jeladd paHee, eme U OudypKaluoHHYIO
KOOp/IMHATY, KOTOpasi, B CBOIO OY€peb, MOXKET MPEJCTaBIATh cO00M MO0 AUCKpPETHOE
MHOXECTBO TOYEK, OO CYETHOE MX MHOXKECTBO, JIMOO OJHOMEPHYIO KOHTHHYAIBHYIO
0Ch, TINO0 HEKOTOPOE aOCTPAKTHOE MHOYKECTBO.

PaccmoTpenHbIe BbIle OnpeAeeHus MO3BOJSIOT 11 KaX 0 n3y4yaeMou
CTPYKTYPbI (COBMECTHO C €€ KOHTPOJIEPOM U OJIMKHUM I10JIEM) BBECTH JUISI 3aJaHHOTO
MIPOMEXYTKA BpEMEHH KaK MOHATHE OJHO3HAYHO Pealn30BaHHOTO MpoIiecca, TaKk U
O6u(dypKalmOHHOrO Mporecca, TO €CTh COBOKYITHOCTH BCEX MPOLIECCOB, KOTOPbIE MOTJIN
OBl OBITH peaTM30BaHbI KaK B IPOILIOM, TaK U B OyIyIIIeM Ha BpEMEHHOM OTpE3Ke
JAHHOTO IpoIlecca, B Cydae €Clid B HEKOTOPBIN HyJIEeBOM MOMEHT BPEMEHH COCTOSTHHE
CTPYKTYpBI, €€ KOHTpOJIJIepa U MOl U3BECTHHI.

Ecnu konkpeTHas peanuzanus OudypKamroHHOTO MpoIiecca JAHHON CTPYKTYPBI
MIPEJCTABIISET BBITSAHYTOE BJIOJIb OCH BpeMeHH TpyOuatoe N+1 mMepHOe MHOroobpasue,
CEeYeHHEM KOTOPOTO B KaXKbIi MOMEHT BPEMEHHU SIBIIIETCS] TEOMETPUUECKOE
MHOT000pas3ue, COOTBETCTBYIOIIEE OJIMKHEMY TOJIIO TAaHHOM CTPYKTYPBI, TO
COOTBETCTBYIOLINI OM(YpKAIIMOHHBIN MPOLIECC MPEJICTABIAET YKe MHOrooOpasue ¢
OOJBIIIEH Pa3MEPHOCTHIO. ITY HOBYIO Pa3MEPHOCTD MAET OudypKarmoHHas! KOOpIWHATA.

J71s KaXKJ0M CTPYKTYpHOU peanu3anuu OudypKamruoOHHOTO MPOoIecca MOKHO
BBECTH HEKOTOpPOE N - MEpHOE TpyOuaToe BeTBAIIeecss MHOT00Opa3ue, BISI0IIeecs

COBOKYITHOCTBIO TPAHHUII OJIMYKHETO TIOJISl HAlllel CTPYKTYPBI HA OTPE3Ke BPEMEHH,
onpeenstomeM 0udypKarnOHHBIN MPOIECC, COOTBETCTBYIOIINKA TaHHOW CUCTEME
(ctpykType). B 00bE€Me, OrpaHHuE€HHOM 3TOM I'pPaHHIIEH CYIIECTBYET elle Kak MUHUMYM,
JIBa TUTIA TPYOYATHIX BETBSIIUXCS 0OHEMOB,.



1.IlepBblif U3 HUX — TO ONpEEIEHHAs HAMU paHEe «MUPOBask TUHUS ,
COOTBETCTBYIOLIAsI U3Yy4aeMOU CTPYKTYpPE U €€ CBEPXOIMKHEMY HOJIIO.

2. Bropoii (u1u ToyHee — BTOPBIE) — 3TO «MUPOBBIE JTMHUM» IPYTUX CTPYKTYD,
HaXOAALIMXCS B OIMYKHEM I10JI€ U3Yy4aeMOi HaMH CTPYKTYpBI.

IIpu 3TOM «MHpOBast JIMHUI», COOTBETCTBYIOLIAA MCCIeyeMOM
CTPYKTYpe, HAXOAUTCH B KLHEHTPe» Mpouecca — Mpouece Kak 0bl «HaJeT»
Ha Hee. OHA ABJIACTCH «CTEP:KHEBO» HUTHIO KaHaTa . Ho B kaHaTe-
npouecce NPUCYyTCTBYIOT APyrue HUTH — «MUPOBBIE TMHUW) APYITHX
CTPYKTYP. ITH HUTH — KMHUPOBbIE JINHUM» MOTYT BXOAUTH B MPOLECC —
KAHAT, ¥ BBIXOAUTH M3 HEro, PH 3TOM €aM NPOLECcC BXOKACHUS U
BBIX0/12 MOKeT OBITh INIABHBIM M CKAYKO000Pa3HbIM,
AEeTePMHUHMPOBAHHBIM H OU(YPKALUOHHBIM.

OnHako, BbIIEJIMB TOT HJIH HHOM KOHKPETHBIN Npouecc, Mbl
npeHedperaeM Bced TOM YaCThIO MOJIS CTPYKTYPbI, KOTOPas, KAK Mbl
cYMTaeM, JIeXKUT BHE JaHHOI0 npouecca . UMeHHO U3 3TOro 1moJis
BXOJAT B MPOLECC HOBbIEC CTPYKTYPbI MM cucTeMbl. Ho Tak Kak MbI
HCCJIeAyeM TOJBKO HAalll IPOLECC, TO MbI HE MOKEM 3HATh KOI'/1a, KaK U
KaKasi HOBas CTPYKTYpa monajaer B HccjaeayemMblii HaMu npouecc. He
3aBHCHMMO OT TOI'0, IIONAAAET JIU B II0JIe HALLECI0 3peHUs, HOBasl
CTPYKTYpPA AeTePMHUHUPOBAHHBIM HJIH OMQypPKALMOHHBIM 00pa3om, AJs
HAC KaK HCCJIe0BaTe/1eH MOSIBJICHHE HOBBIX BXOAAIIMX B Ipolece
CTPYKTYP ABJIAETCH HA HAIlIEM YPOBHE PACCMOTPEHUA
HelpeacKa3yeMbIM 3apaHee IBJEHHEM — TO €CTh TAKHM sIBJICHHEM,
KOTOpPOE HA3BIBAIOT CJI0BOM — «cjay4daiiHoe». UMeHHO Takue —
«CJIy4YaiiHbIe» SIBJCHUSI MOTYT 0Ka3aThCsl Han0oJiee ONACHbIMHM IS
H3y4YaeMOil HAMM CTPYKTYPbl, HMEHHO ISl IPEeABAPUTEIHLHOIO
AHAJIN32 BO3MOKHOCTH NOSIBJICHHUS B OJIMKHEM 110J1e CTPYKTYP,
HeCYIIHMX ONACHOCTH I HALLICH M HEO0X0AMMO MCCJIEI0BATH HEe TOJIbKO
B3aMMO/IeifiCTBHE CTPYKTYP U CHCTEM B PAMKaX eIMHUYHOIO0 Ipoiecca,
CBSI3AHHOIO C JAHHOM CTPYKTYPOii, a M3y4aTh B3auMoeiicTBue B 0oJiee
IIMPOKOM KOHTEKCTE, KOTOPbIA MbI Oy/1eM Ha3bIBATh 83aUMOOelCmEuem

oupyprayuoHHbvIX NPoyeccos.

Taxk e , Kak MBI TOCTPOMJIM MOJIe]Th OM(ypPKAIIMOHHOTO MpoIiecca,
COOTBETCTBYIOIIETO JAaHHOI CHCTEME WIN CTPYKTYPE, Mbl MO>KEM MOCTPOUTH
aHaJIOTUYHbIe OM(YypKAIIMOHHBIE TIPOIIECCHI ISl ONMUCAHUS AUHAMUKU JPYTUX CTPYKTYpP
U CHCTEM, BKIIFOYEHHBIX B MUPOBOIi rpad CTpyKTyp U coObITHil. Takum oOpazom,
MHOTOOpa3ue, MOJICIUPYIOIee TMHAMUKY BCceleHHON MOKET OBITh MMOKPBITO
HEKOTOPBIM MOKPBITHEM M3 IMOANPOIECCOB, COOTBETCTBYIOIINX Pa3IMYHBIM CTPYKTYpaM.
Ecnu HaM ynanock Obl IPOAHATM3UPOBATH JMHAMUKY JABIKEHHS CTPYKTYP B KOKIOM H3
TAaKUX MOAIIPOLECCOB, TO IJIA KaXXJA0I'0 U3 HUX MbI MOT'JIN 61:1 OMpCACIIMTDL KaKass CUCTEMa
(cTpykTypa) BBIILIA U3 HETO M B KAKOW MOMEHT BpEeMEHH. A TaK KaK Y MHOTHX M3 3THX



MIPOLIECCOB MX MPOCTPAHCTBA MEPECEKAIOTCS, TO TEM CAMBIM MOXKHO OBLIO OBI

ONPEIEINTh, KOT/Ia U KAKUE CTPYKTYPbI BOLUIM B IPYTHE MPOLIECCHI.

Taxum 00pa3oM, OTHOBPEMEHHOE PaCCMOTPEHHE Psijia MPOIIECCOB, COOTBETCTBYIOIINX

OJIM3KUM CTPYKTYpam, MO3BOJISIET MPUHIUITHAIBHO PEIIUTh TPOodIieMy

HEOIPEIECIEHHOCTH, CBA3aHHOM C BXOXKJIECHUEM B TOT WJIM MHOM IPOLIECC HOBBIX

CTPYKTYp, TO €CTh Ha APYTOM YPOBHE CI0)KHOCTU ONPEAEIATh TUII U BpEMS

B3aUMOJICHCTBHS CTPYKTYP, BXOIAIUX B OudypkannoHHbIil npouecc. [Ipumensist 3arem k

Ka)kJIOM U3 3JIEMEHTapHBIX IIPOLIECCOB, COOTBETCTBYIOIIMX ONPENEIEHHON CTPYKTYpE,

MOJIX0/1, pa3paboTaHHBIA HAMU paHee JUIst 0oJiee MPOCTOTO Caydast, MOXKHO, TaK e KaK h

paHee, BBECTH IOHATHUE CBSI3HOCTH IPOLIECCA U CBSI3aHHOCTHU CTPYKTYp. B aTOM citydae

BHYTPEHHSS T€OMETPHSI CBA3aHHBIX MEXKIY COO0I0 CTPYKTYp, BBOJUMAsI HAMH T10

AQHAJIOTUU C IPEAbIAYLIIUM PACCMOTPEHUEM, HAKJIAIbIBAETCSL HA TEOMETPHUIO MOJIs,

(hopMHUPYST HOBYIO T€OMETPUIECKYIO CTPYKTYpPY. OOBIYHO , €CJTH HE CYIIECTBYET OBICTPO

MepeMENIAtOIMXCsl ar€HTOB, TO MEX/1Y 3TUMU JABYMs T€OMETPUSIMHU BO3HUKAET HEKast

JIOKaJIbHAS CBSA3b U HOBAasi FEOMETPUS JOKAJIbHO HAKJIABIBAETCS HA CTapyo, POopMUpPYs

METPHUUYECKOE MPOCTPAHCTBO MHOT/A JIaXKe COBIAJAroIIee C MPOCTPAHCTBOM IO (B

CiIy4ae MOJIHOM OJTHOPOJIHOCTH). B ciydae HEmoaHOM 0 JHOPOJHOCTH B HOBOM

MIPOCTPAHCTBE MOSBIIAIOTCS HOBBIE IOTEHLIUAJIbI, HOBBIE BOJIHBI M HOBBIE CTPYKTYPHI.

VIMeHHO Tak MPOUCXOIUT MpH (HOPMUPOBAHUH MATEPHATIBHBIX MAKPOCTPYKTYDP.

CoBceM 1o Apyromy MpoUCXOoIUT, €CIH HOBasi reoMeTpust popMHUpyeTcs areHTaMU CBA3H,

IepeMELAIOIIMMUCS B IPOCTPAHCTBE MOJIsI ¢ OOJBIIMMH CKOPOCTAMU. B 3TOM cityuae

HOBAasi TEOMETPUS CTPOUTCS YK€ HE Ha JIOKAJIbHBIX CBSI35X U COOTBETCTBUE IIEPBUYHON U

VMHYLIUPOBAHHOW F€OMETPUNA MOXKET CTaTh KaK YTOJHO CIIOKHBIM. B npuHnune, npu

0ECKOHEUHOW CKOPOCTH areHTOB CBSI3U HOBAs M CTapasi T€OMETPUU MOTYT CTaTh

a0COJIIOTHO HE3aBUCHMBIMU JIPYT OT JIpyra.

OcHoBHO# npo0sIeMOil B pear3aly ONMCAaHHOT'O MOAX0/1a SABIAETCS
HE00XO0IMMOCTb OTBICKAHUS CPEIU OTPOMHOTO KOJIMYECTBA MTPOLIECCOB,
COOTBETCTBYIOIIUX PA3JIMYHbIM CTPYKTYpaM, TaKHX, KOTOPbIE C MUHUMAJIbHBIMU
3aTpaTaMM BPEMEHH MCCIEA0BATENs] CHUMYT XOTs Obl YACTUYHO MpOOIeMy
«CIIy4allHOCTH» BXOXKJIEHUS «MUPOBBIX JIMHUI» TEX WM UHBIX CTPYKTYp B IIPOLECC,
COOTBETCTBYIOIIMI TaHHON CTPYKTYpE WIIM CUCTEME.
dakTUYeCKH, 3a7]a4ya COCTOUT B ONITUMAJILHOM C 3TOW TOUYKH 3PEHUS BIOOPE MOKPHITUS
MHOT000pa3usi, COOTBETCTBYIOILIETO TMHAMUKE UCCIETYEMbIX HaMU CTPYKTYP.
3/1ech TOXKE CYHIECTBYIOT KaK MUHUMYM JIBa aclleKTa
- «acIIEKT coceneii»

- HepapXUYeCKHil acleKT.

«acnekm coceoeily.

Ecnu MBI paccMOTpUM BCIO COBOKYITHOCTb OM(YpKAIIMOHHBIX IPOIIECCOB

COOTBETCTBYIOIIUX CTPYKTYpaMm ¢ MaciTadom, MPUMEPHO aHAJIOTUYHBIM MaclITady

HaIlled CTPYKTYpbI, TO X MOKHO pa3JIeUTh KaK MUHUMYM , Ha JiBa Kjacca.

1. Tlpouecchl, nepecekarommecs ¢ HallluM IPOLECCOM, TO €CTh TaKHE MPOLIECCHI, Y
KOTOPBIX OJIMKHEE M0JIe CTPYKTYP, KOTOPbIM OHU COOTBETCTBYIOT, HA KAKOM — TO
MIPOMEXKYTKE BPEMEHM MEPECEKAIOTCS ¢ HAIUM ITPOLIECCOM. - 3TH IIPOLECCHI
opmupyrOT

bausicnee none oannozo npouyecca.

2. Tlporecchl, He epeceKarouecs ¢ JaHHBIM IPOLEeCCOM- (OPMHUPYIOT



/lanvnee none oannozo npoyecca.

Cy1ecTByeT elie 0JMH KJIacc MPOIECCOB, JISKAITUN Ha TPAHUIIE MKy TaJIbHUM U
OJIMKHUM T10JIEM, 30HA TIEPECEUCHHUs KOTOPBIX C HALITUM TpoIieccoM maina. Takue
MPOIIECCHl MOTYT 00pa30BaTh

IHozpanuunsie Kk OanHoMy npoueccy RPOUeccol.

OHU e MOTYT pacCMaTpUBAThCS KaK rpaHUIla MEX Ty OJIM)KHUM M JTaTbHUM TOJISIMHU
JAHHOTO TIpolecca.

NMeHHO COBMECTHOE HCCJIe0BAHNE YKA3AHHOW COBOKYITHOCTH MPOLECCOB U

COCTaBJISIET «ACHEKT coceiei» B TEOPHHN B3aUMO/IelicTBHs NMPOLECCOB.

- «uepapxuyvecKuil acneKkmy,.
- Hepapxudeckuii acrieKT B KAKOM TO CMBICIIE SIBIISIETCSI 0000IIEHUEM PACCMOTPEHHOTO
HaMU paHee B3aUMOJECHCTBHS KBaHTA U BOJIHBI.
Bcesikyto COBOKYMHOCTh B3aMMOAEHCTBYIOLIMX MEXAY COOON CTPYKTYp, BKJItOUas Croa
uX OJIMKHUE TOJIS U KOHTPOJIIEPBI, MOXKHO, ¢ OOJIBIINM UM MEHBIIUM OCHOBAaHUEM,
paccMaTpuBaTh Kak HOBYIO CUCTEMY WJIU CTPYKTYPY CIEAYIOLIEr0 YPOBHS HEPAPXUU CO
CBOMM HOBBIM KOHTPOJUIEPOM M HOBBIM MOJIEM, OJMKHUM U AadbHUM. Eif B
COOTBETCTBHUE NPUBOAUTCS HOBBIN IIPOLIECC, KOTOPBIM MOXKHO CUUTATh IIPOLIECCOM OoJiee
BBICOKOT'O YPOBHSI HE€PAPXUH, YeM ucciieayemblii Hamu. CornoctaBieHrue HHpopmauu 0o
000HUX TMpoIeccax, HAXOAAIINXCS Ha PA3IMYHBIX CTYIICHAX HEPApXHUU U HCIOJIh30BAHHE
e€ U1 MOJy4EeHHs 3HAaHUM O IMHAMUKE UCCIIEyEeMOM CTPYKTYPBI U IIPEJCTABIISIET OIHY
13 Npo0JieM TEOpUH B3aUMOAEUCTBHUS MTPOLIECCOB. 31€Ch MOXKHO MCIOIb30BaTh HUJEU
aCHUMIITOTUYECKON MaTeMaTUKU (METOJI CPAIlMBAEMbIX Pa3I0KEHUN).

Mepbl B3auMOAeiicTBUSA IIPOLECCOB.

Tax xak moHsATHE B3aUMOJIEHCTBUS OU]YpKAIIMOHHBIX IPOIECCOB ABISETCS Oosee
CJIOXKHBIM, YeM TTOHSATHE B3aUMOJICHUCTBUS CTPYKTYpP, TO JJIS €0 OMUCAaHUs TpeOyeTcs
HECKOJIBKO ITapaMeTpoB

Acnekm coceoeii.

1.IIpocreiimm cyyaeM pacCMOTPEHUS SBISETCS caydail IByX MPOIIECCOB, OMMKHUE
TIOJIsI KOTOPBIX HE TIEPECEKAIOTCS B B IPOMEKYTKE BPEMEHH, 00IIIEeM 711 000MX
paccMaTpuBaeMbIX MPOLEcCOB. B 3ToM ciiydae Kaxablid U3 MPOIECCOB OTHOCUTCS K
JTaTbHEMY TIOJIIO JPYTOoro mpoiiecca. B mepBomM mpubIMKeHn MOKHO CUYUTATh, YTO B
ATOM CJTy4ae 3TH MPOIIECCHl HE B3aMMOJCHCTBYIOT BooOIe. OqHako, npu Ooee
IyOOKOM pacCMOTPEHUH OKa3bIBACTCS, YTO B3aUMOJICHCTBHE TAKUX MTPOIIECCOB MOXKET
OBITh YUTCHO ClIeayroImuM obpa3om. [lanbHee mosne, B MPUHITUIIE, TOMKHO CYIECTBOBATH
HE3aBHUCHMO OT CTPYKTYpP U XapaKTEPHU3yeTCs] HEKUM MoTeHInaaoM . CyIecTBOBaHNE
CTPYKTYpHI U JMHAMHKA €€ B OJIMKHEM TI0JIe OKa3bIBaeT HEKOTOPOE BO3/ICHCTBIE Ha
JabHEE TI0JIe B TOM YHCIIE U B PAliOHE PACIIOJIOKEHUS CTPYKTYPHBI, IEHTPUPYIOIICH
B3aUMO/ICHCTBYIOIINE MPOLECCHl. DTH U3MEHEHUS TOTEHIIMAJIOB BBI3BIBAIOT B CBOIO
ouepeslb U3MEHEHHUE TIOBEICHUS CTPYKTYP, LIEHTPUPYIOIIMX Ipouecchl. Tem cambiM 06a
rpoiiecca U3MEHSIOTCS IO CPABHEHHIO C TEM TMIIOTETUYECKUM CITydaeM, Koraa
LEHTPUPYIOIIHNE UX CTPYKTYPBI OTCYTCTBYIOT. TakuM 00pa3om, Mepoil B3auMOIeHCTBHS
MIPOLIECCOB B 3TOM CJIy4ae SIBJIAETCS Mepa, XapaKTepu3yromiasi AMHAMUKY U3MEHEHUS



MIOTEHLIMAJIOB JAIBHETO JUIsl KaKI0T0 U3 IMPOLIECCOB NOJIS IIPU HAITMUUU APYrOro
Ipoliecca o CpaBHEHMIO € TEM ClIydaeM, KOrja BHEIIHHUH ITpoLecc OTCYTCTBYET. DTH
M3MEHEHHS MOTYT OBbITh OIICHEHBI TEOPETUUECKU ITYTEM PACCMOTPEHHUS TPEX CIy4aeB.
1. Amnanu3 nepBoro npouecca, IpoXoIsIIero B 3a1aHHOM JallbHEM I10JI€ TIPH

OTCYTCTBMH BTOPOTI'O IIpoILECCa .

2. AHanu3 BTOPOro mporecca, MIPOXOosIIero TOM K€ BHELITHEM I10JI€ IPH OTCYTCTBUU

IIEPBOTO.

3. CoBMECTHBIH aHaIN3 JMHAMUKU 00OUX MPOLIECCOB.

W3MmeHeHne napaMeTpoB MPOLIECCOB B TPETHEM CIIydae IO CPABHEHUIO C IByMs
NEPBBIMU — U €CTh PE3Y/bTaT B3aUMOJEHCTBUS.

Ecnu u3ydaercst B3auMO/IeiCTBUE PACIIONOKEHHBIX B OJIMKHEM TOJIE IPYT
OTHOCHUTEJIBHO JIpyTa UJIM MOTPaHUYHbIX IIPOLIECCOB, TO 3/1€Ch MOSIBIIAIOTCS IpYTrHUe
rapaMmeTpbl B3aUMOJEHCTBHS, CPEIN KOTOPBIX EPBBIM MOXHO CUMTATh A0COIIOTHBIA MU
OTHOCHUTEJIbHBIA 00bEM IepeceueH sl MPOLECCOB KaK MHOroo0pa3uii. AOGCOIIOTHBIN
00BbEeM IpeCTaBIsIeT COOOW MHTErpal 0 BPEMEHHU B3aUMOJICHCTBUS OT 00beMa 001Iero
OJIVDKHEro 1ot 000MX B3aMMOACHCTBYIOIIUX MPOLEcCOB . MOXKeT ObITh BBEJICH TaKXKe U
COOTBETCTBYIOILINI OTHOCHTEIBHBIN 00bEM, KOT/Ia 3Ta BETMYMHA JICITUTCS Ha 00BeM
OJTHOT'O U3 B3aUMO/JICHCTBYIOIIUX MIPOLIECCOB.

B HeKOTOpBIX Cilydasx MOKHO B Kaue€CTBE ITapaMeTpa B3auMOJICHCTBHUS HA 3TOM YPOBHE
UCIOJIb30BaTh MPOU3BOJHYIO 10 BPEMEHH OT BBEJICHHOM HaMU BeJIMYMHBL. To ecTh 00beM
OIVDKHEro 1O, 00K 17151 000MX IPOIIECCOB B JAaHHBIM MOMEHT BpeMeHH. J{ist Gomee
MOJIPOOHOTO aHAIN3a B3aUMOJICHCTBHS TPOLIECCOB MOXKET OBITh MCIOIb30BaHA U BTOpast
MIPOU3BOJIHAs OT 00bEMa B3aUMOJICHCTBHUS 110 BpEMEHH, XapaKTepU3YIOIIasi CKOPOCTh
M3MEHEHHUs 00111ero o0bema OIMKHEro Mot 000X MPOIECCOB.

HpyruMm, 6osee BaKHBIM KpUTEPHEM B3aUMOJICHCTBUS B 3TOM Cllydae SIBJISETCS
COBOKYIIHOCTb BEJIMYHMH, KOTOPbIE MOTYT ObITh Ha3BaHbI TapaMeTpaMH 0OMeHa CTPYKTYP.
1. TlepBbIM K3 HUX MOXET CUUTATHCS 00BbEM, 3aHUMAEMBbIii MUPOBBIMH JINHUSMU

CTPYKTYp, paclojararoIiyuxcsi B Toi 4acTi OJMKHETO MOJisi, KOTopas sBisieTcs o0uen

JU1s 000MX B3aUMOJICHCTBYIOIINX MPOLIECCOB. ITO MPAKTUUYECKH BEIMYMHA HHTETpaia

OT Mephl (IeHCTBHS) BCEX CTPYKTYP , PACTIOIOKEHHBIX OJTHOBPEMEHHO B OJIMKHEM

noJie 00eux CTPYKTYp, HEHTPUPYIOIIUX B3aUMOIEHCTBYIOIIME MTPOLIECCH. DTa

BEIMYMHA XapaKTepU3yeT CTEeNEeHb OOIIHOCTH B3aMMO/IEHCTBYIOLINX MPOLIECCOB.

Mo’kHO axke BBECTH NMPUOINKEHHBINA KPUTEPUil, TO3BOJISIONIMM ONPEeNIuTh, KOTaa

o0a B3aMMOICUCTBYIOIIHE MTPOIecca MPAKTUUECKU HE MOTYT OBITh pa3zeiieHbl U

KOTJla KX MOYXHO pacCMaTpUBaTh KakK €IMHBIN LIEJIOCTHBIN mpoiecc. Takum

KPUTEPUEM MOJKET SBJIATHCS MPUHAIIIEKHOCTh «MUPOBBIX JIMHUI HEHTPUPYIOIINX

CTPYKTYp 000OMX MPOLECCOB K 001Iel A1 000MX MPOLIECCOB YaCTH OJMKHETO MOJIS.
2. Tlpu mpoxokJIeHUH MPOLIECCOB «KMUPOBBIE TMHUMUY» PA3IUYHBIX CTPYKTYP MOTYT

BBIXOAUTH U3 OJMKHETO MOJIsi OJTHOTO MpoIiecca U BXOJUTh B OJIMKHEE TOJIe IPYroro

mporiecca, a Takke OKas3aTbes B 001Iel yactu oboux mporeccos. [Ipu aTom

MIPOUCXOJIAT KAUECTBEHHbIE H3MEHEHHS CaMUX B3aUMOJIEHCTBYIOIIMX IIPOLIECCOB. DTH

M3MEHEHMS MHTETPAIbHO MOTYT OBITh XapaKTEePU30BaHbI JINOO YHUCIOM CTPYKTYP,

nepeueaAnnx U3 OJJHOro Mpolecca B IPYroi, Wik BOMIEAIINX U BBIIIEAIINX U3

o0meit yactu 000MxX mporeccoB. Eciam cuutaTh 4TO «MUPOBBIE JIMHUU» CTPYKTYP,

YYaCTBYIOIIUX BO B3aUMOJCHCTBUH MIPOIIECCOB, MOTYT OBITh U3MEPEHBI OHOU MEpOit

(B KauecTBe KOTOPOH MOKHO MCIIOJIB30BaTh 00BEM STHX MHPOBBIX JIUHUK) , TO



BMECTO YHMCJIa CTPYKTYP, MOXKET ObITh UCIOJIB30BaHA CyMMapHasi Mepa Bcex
CTPYKTYp, BOLIEJIINX B OJUH U3 B3aUMO/ACHCTBYIONINX MPOIECCOB (MM BBILIEIIINX
U3 HETO), JIN0O0 Mepa CTPYKTYP, BXOJAMIMUX (MM BBIXOAIINX ) B 00N 00beM
B3aMMOCHCTBYIOIIUX IPOLIECCOB. DTH MapaMeTpPhl JODKHBI XapaKTepH30BaTh
CBOEOOpa3HbIil «0OMEH BEIIECTB» MEXIY NPOIECCAMH.

Tak xak MbI paccMaTprBaeM On(ypKaIMOHHBIE TIPOLIECCHI, TO HEKOTOPBIE CTPYKTYPHI,
BBIIIE/IINE U3 OJTHOTO MPOIIecca, U ePENIeIIIne B MPOIecC C HUM
B3aMMO/ICHCTBYIONINI, OJHOBPEMEHHO C MEPOI HECYT TaKke UH(POpMALIHIO O
OudypKalMOHHBIX MpoIIeccax, MPOUCXOAUBIINX B HEJpax Mpolecca, u3 KOTOPOro OHU
TOJIBKO YTO BBIIUIM. B3auMOJENCTBUS ¢ KOHTPOJUIEPOM MpolLiecca, B KOTOPbIA OHA
TOJILKO YTO BOIIUIA, CTPYKTYpa H3MEHSET BEPOSITHOCTh PEal3alii TOT'0 WA UHOTO
Oymymiero OudypKaroHHOTO COOBITHS. TeM caMbIM KaKIasi «MUPOBAs TUHUS,
neperie/as 13 OJJHOro mpoiiecca B APYyroi, HeceT ¢ co00i He TOJILKO HEKOTOPYIO Mepy,
HO ¥ MH()OPMAITMOHHBIN KOJI O IPOU3OIIEIINX B COCETHEM MpoIlecce paHee COOBITHSX,
TO €CTh HECET ¢ COO0H HEKOTOPYIO MHpopMaInio. DTa nHPOpMAIHs BOCIIPHHUMACTCS
KOHTPOJUIEPOM TIPOLIECCa U MOXKET OBITh MPEBPAIICHA UM B «3HAHUEY», KOTOPOE MO3BOJIUT
€My Tpe/IcKa3aTh BapUaHThl B3aUMOJICHCTBHUS TIPOIIECCOB B OYAYIIEM U 00ECIICYUTh
0€30MacHOCTh HEHTPUPYIOIIEH MpoLecc CTPYKTYpbl. HEKOTOpBIE THITBI CTPYKTYP HECYT C
co00l 0YEHb MAIIYIO MEPY, HO OYCHb OOJIBIION 00beM HHPOpMAaLuU. Takue CTPYKTyphI
MOTYT OBbITh Ha3BaHbI MHPOPMALMOHHBIMH. [IpH HANMWYNK TAKUX CTPYKTYP
B3aMMO/IEHCTBHE POIIECCOB MOXKET OBITh PA3JIENIEHO , TAK XK€ KaK M B3aUMOJIEHCTBHE
CTPYKTYPHI U TIOJIS (M B3aUMOJICHCTBUE CTPYKTYP MEXKAY COO0I) Ha MaTepHaIbHOE
(oO6MeH Mepamu CTPYKTYp) U HHPOpMamoHHOe (0OMeH MHPOpMaLUH, KOTOPYIO HECYT
«MUPOBBIE JIMHUW» CTPYKTYP, MEPEXOAAIINX U3 OJHOTO MPOIIecca B APYTOi).

. Uepapxuueckuii acnexm.

B3aumopeiicTBue npoueccoB , NpUHaAJIeKalUX K K pa3IdHbIM YPOBHIM HEepapXuu
HOCHT COBEPIIEHHO NHOM XapaKTep. 31€Ch CYIIECTBEHHYIO POJIb UTPAET IIapaMeTp
CTPYKTYPHBIX U MOJIEBBIX , & TAKXKE BPEMEHHBIX MacIITaO0B B3aUMOJEHCTBYIOINX
nporeccoB. [Iponece, HaxonAmuMics B MacIITaOHOIN HepapXyu BbIlIe, OOBIYHO BKIHOYAET
B c€0sl OINH, HECKOJIBKO UJIM OYeHb MHOT'O IIPOIIECCOB O0Jiee HU3KOTO YPOBHSI HEpapXuH,
B3aMMOJICHCTBYIOIIMX MEXAY cO00M B COOTBETCTBUU C «aCIIEKTOM COCEICH»

[Ipu 3TOM HEOOXOIUMO pacCMaTPUBATh JBA OYEHb CUIIBHO Pa3IMYaIOLIUeECs Cllydasl.

1. IIpouiecc HU3KOTrO YpOBHS UEPAPXUU T€OMETPUUECKH HAXOAUTCS BCE BPEMsI BHYTPH
npolecca, MpuHaAIeKaIlero Kk 6ojaee BHICOKOMY YPOBHIO Hepapxuu. B atom ciyuae
BHEIIIHUH MPOLIECC YACTUYHO (2 MHOTIa U MOJHOCTHIO) (hOpMUpYET OIMKHEE U JalbHee
ToJie mpolecca MeHblIero Macirabda. B cBoro ouepesib, COBOKYITHOCTb
B3aMMOJICHCTBYIOIIMX MPOLIECCOB O0JIee HU3KOTO YPOBHS UEpapXuu GOPMUPYET MEPY
CTPYKTYpHI , HEHTPUPYIOLIEH npoliecc 60Jiee BBICOKOTO YPOBHSI HEPapXUH.

B oTHOmIeHNH %e nHPOPMALIMOHHOTO B3aUMOAECHCTBHUS MOXKHO , 3aMEHSISI CJIOBO
«KOHTPOJUIEP CTPYKTYPBI» CIIOBOM KOHTPOJUIEP Mpoliecca, TJe M0 KOHTPOJIEPOM
IpoLecca MOXHO TOHUMATh «MUPOBYIO JIMHUIO» KOHTPOJIIEPA LIEHTPUPYIOLIEH €ro
CTPYKTYPBbI, IOBTOPUTH BCE PACCYKAEHUS, KOTOPbIE ObUIN BBIIIOJHEHBI HAMU NIPU
W3Y4EHHUH B3aUMOJEHCTBHS KOHTPOJUIEPOB KBAaHTA U BOJIHBI M CTPYKTYPBI U MOJIS.



ITo npyromy o6cTOHT A€TI0, €CIH Mpolecc 0oIee HU3KOTO YPOBHS HEpapXUn
HAXOJUTCS Ha TpaHuIle mpoliecca 0osiee BHICOKOIO YpOoBHS uepapxuu. Torna MmupoBas
JIMHUA LEHTPUPYIOIIECH CTPYKTYPbl HU3KOTO YPOBHS UEPAPXUU MOXKET BXOAUTH WIIH
BBIXOJHUTH U3 MUPOBOU JTMHUU CTPYKTYphI O0Jiee BEICOKOT'O YPOBHS HEpapXUU U HECTU B
MUp WU TPUHOCHUTH U3 MUpPA TOT WM MHOU 00beM HHPOPMAITUH, TPAKTUICCKH HE BITHSSI
Ha Mepy OCHOBHOU CTPYKTYpbI( U COOTBETCTBYIOIIErO €if mporecca). Takum o6pazom
IpaHUYHBIE TPOLIECCHI MAJIOTO MacIuTaba CTAHOBSTCS Yallle BCEro NepeHOCYHMKAMH
nH(OpMaLIUY AJI TPOLECCOB OONBIIMX MAcIITa0OB. DTO pacCyKIACHHE elle pa3
MOJITBEPK/IAET CYIIECTBEHHYIO POJIb TPAHUI] B HH()OPMAITHIOHHOM B3aUMOJICHCTBUN
CTPYKTYpP U IPOLIECCOB.
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Yacrs 11.
YenoBevyecTBo. CHHEPreTHYECKH aHAJIN3.

I'nasa l.
IlepBblii B3rIs .

1. TlepBuuHOE OmpeneCHNUE.

Beigenum w3 mpupoasl A JaNbHEWIEro Oojiee MOAPOOHOTO PacCMOTPEHUS
HEKOTOPBIN 00beKT —Henoseuecmeo.

.Ymo smo maxkoe ?
[TepBUYHBIIT OTBET HA ATOT BOMPOC JOCTATOYHO MPOCT.

Yenoeeuecmeo - Imo cO60KyRHOCHMb J100€ll, HACENANOWUX GHeUIHUE 000104KU
naanemolt 3emis.

Takoe ompeneneHue SBISETCS JOCTATOYHO KOHCTPYKTHUBHBIM C TOYKHU 3PEHUS
HayaJjia ucClIeTOBaHUH.

Ilouemy?

[ToToMy, 4TO OHO COJEPKUT [AHHBIE, IO3BOJSAIOLIME BBECTU ISl ONHCAHMS
YeJI0BEUECTBA BCE TPH sI3bIKA HAyKH: 00pa3HbIi, CIIOBECHBIN, MaTemaTnieckuii [1,34,37].

A3zvik o6paszos.

UYenoBeuecTBO MPOCTO TaK YBUACTh HENB3sl. DTO, B KAKOM-TO CMBICIIE, TTOHSTHE
abCTpakTHOE, IOA3TOMY Cpa3y COCTaBUTh 3pUTENbHBIH M CIyXOBOM ero oOpa3 —
JIOCTaTOYHO CJIO’KHAs 3a/ladya, XOTs, [0 HallleMy MHEHHMIO, paspemmnmas. Hanpumep, B
uaeajge 3TO MOIMIM Obl OBITH Cymep-KapTUHa WIM cynep-QWiIbM, Ha KOTOPBIX
MIpeICTaBJIeHbI BCE JIIOJIU, )KUBILINE KOTJa-In00 Ha 3eMie.

Bo3morken u apyroit o0pas. [IpencraBpTe cebe KHHO, BUIEO MIIM KOMIBIOTEPHBII
¢uIbM, B KOTOPOM B Pa3IMUHBIX MaclITabax MpecTaBlieHa KapTa MOBEPXHOCTU 3eMIIH,
Ha KOTOpOil H300pa)keHa AMHAMUYECKas KapTHHA W3MEHEHHs BO BPEMEHU IUIOTHOCTH
pacrpenenienust  JioAeH 1o 3roi moBepxHocTH [3,34,35,36]. Kak mMHOro HOBOrO M
MHTEPECHOTO MOXKHO ObUIO OBl M3BJI€Yb U3 Takoro ¢uibMa. A eciau Obl Takoil (uiabm
COIIPOBOXKAAJICS KapTUHAMHU JKU3HM JIIOACH: JIOOBH M BOCIUTAHUS JeTeil, O0pbObI 3a
CBOIO JKM3Hb M JKU3Hb CBOMX OJIM3KHMX, TpareJusiMM M pafoCTsIMH, 3eMJIe/IeNUeM U
CKOTOBOJCTBOM, BOMHOM W  TOProOBJI€H, NYyTEMIECTBUSMU H  PYKOBOJCTBOM
NPEaNpUATHIMH, OAHKOBCKUM JIEJIOM U MPEANPUHUMATEIBCTBOM, HCKYCCTBOM M HaYKOM,
KOHCTPYUPOBaHMEM M pa3pyLIeHHEM, OTIBIXOM U TPYAOM, - TO 3TO MOI OBITH
3aMeyvaTesbHBI 00pa3 yenoBeuecTBa. Bo3MoxkHO, HaleTCs TakoW MPOIIOcep, KOTOPBIH
BO3bMETCS 32 CO3/IaHUE ITOr0 (GUIIbMA.



Hame onpeneneHne mO3BONSET TakKEe paccMaTpuUBaTh YEJIOBEYECTBO Kak
00006mménnyo Bosny [1, 18], smeMeHTaMu - KBaHTaMH KOTOPO# SIBIISIOTCS OT/AEIBHBIC
JIIOJIU, KXl U3 KOTOPBIX 00J1aJJaeT OYeHb MHOTMUMH (HO BOBCE HE BCEMHU) CBOMCTBAMU
YeJI0BE4EeCTBA.

Tem cambIM, JaHHOE OmIpeneseHne BO30yKJIaeT Bce YpoBHHU Hameil nmamsatu. Ha
SMOILIMOHAIIBHOM YpPOBHE Ka)/bli W3 HAacC BOCHPHHHMMAET 4YeJIOBEYECTBO KaK OYEHb
OOJIBIIIYI0 COBOKYITHOCTH OOpPa30B PA3IMUYHBIX JIIOJICH, C KOTOPHIMU HaM MPUXOIHIOCH
BCTPEUYAThCS, KOTOPBIX MbI CIIBILIAIH [0 PaJu0 U BUIECIU B KUHO U IO TEJIEBU30pY, O
KOTOPBIX MBI CIIBIIIATHA OT APYTUX WM YUTAIU B KHUraXx. Heo0XoqumMo OTMETUTh, YTO B
3TOT KaJeH0CKON BKJIIOYEHBI U MPEJICTABICHUSI O BUPTYAIbHBIX JIIOJAX, BBIAYMaHHBIX
MUCATESIMA U XYJIOKHUKAaMH, 00pa3bl KOTOPHIX co3fgaHbl aktépamu. OHM, B ciydae
HaJIM4MUs y XyJI0’KHUKA TaJaHTa, 3aleyaTiieBaloTCs B HAIIEH MaMsITH Jydile, 4eM 00pa3bl
pEeaNbHBIX JIOJICH.

3wk cnoe.

OnarM 13 3¢ (GEKTUBHBIX METOJOB HCCIICIOBAHUS SIBISICTCS JIMHTBUCTUYCCKHMA
aHallu3 CJI0Ba, KOTOPHIM O0O3HAayaeTcs u3ydaembld HamMu O00BekT. [lpuuem, momaHOTY
KapTUHBI CO3JAaeT MCCIEOBAaHUE, BBIMOJHEHHOE IMyTEM IIepeBOJa O3TOr0 CJoBa Ha
pasnuunbie s3b1ku.[4], [5].

[TonpoOyem HauaTh 3Ty pabOTy IS CIIOB

Yenogeuecmeo... H... Yenosex.

BreimonHenue 3Tol pabOThI OKa3bIBaCTCS OYCHH WHTEPECHBIM M IPAKTHYCCKH
O0eckoHeuHBbIM. UTO MaeT nmepBUYHBIN aHANIN3 €€ Pe3yIbTaToOB?

[Tone cnoB, a, cremoBaTeNbHO, W TMOJE TOHATUNM, CBSA3AHHBIX CO CJIOBOM
Yenoseuecmeo.

W TyT MBI CTaTKUBaeMCsl C 3aMeYaTeIbHBIM MapaOKCOM: 3TO TIOJIE MPAKTUICCKH
OXBAaThIBa€T BECh OOBEM UEIOBEUECKOTO S3bIKA. SI3BIK SBISETCS, BO3MOXHO, TJIABHBIM
aTpuOyTOM UeJIOBEKa U YEJIOBEUECTBA.

Ecnu B34T1h pycckoe cioBo Henosek, TO OHO SIBISETCS COCTABHBIM U COCTOUT U3 ABYX

KOpHEH:

«9eno» — 1O ecThb U0, B KOTOPOM HapsAIy C MaTepuanbHO (opMmoii (kpacora,
rapMOHMSI) OTPaXKAOTCs TAKKe AylIa U TyX YeJOBeKa,
«Bek» - cTO €T UM B HECKOJIbKO MHOM KOHTEKCTE BpeMsl XKU3HU YEJI0BEKa.

To ecThb JIMII0, )KUBYIIICC BCK.
Tem caMbIM BBIACTIACTCA TJIaBHAsA 4acCThb 06pa3a YeJIOBCKa — €ro JHIO, BHEITHHI

HOCHUTCIIb CYIITHOCTH YE€JIIOBCKA, U OIIPCACIACTCA BO3MOKHEIN CPOK €T0 )KM3HU «BEK).

CnoBo JUII0 - «PErsony» OTOXKAECTBISETCS C YEIIOBEKOM U B IPYIHX €BPONEHCKUX
si3bIKax. B aHTIIMICKOM $sI3BIKE MPOUCXOJUT OTOXKIECTBICHUE TMOHATHS «UEIOBEK» C
MOHATHEM «MYKUMHA» - «Many. 311ech, MO-BUIANMOMY, KOPHH OTOXKJIECTBJICHHS HaJ0



HUCKaTb B JPCBHOCTHU, @ MOKCT 6BITB CIIC paHEC B KM3HU U 6BITe MMPEAKOB YCJIOBCKA
(TMMOTe3bl O BO3MOXKHOCTH MaTrpuapxara y JpPEBHEro 4YejJOBeKa M €ro MpeKoB
MOJBEPTHYTHl COMHEHHIO TIIOCICIHHUMHU JaHHBIMH HAay4dHBIX HCClefoBaHul [6]).
WHTepecHO, YTO MOHSATHE YEJIOBEK AaCCOIMHPYETCS B HHIOCBPOICHCKUX S3bIKAX HE
TOJIBKO C JIMIIOM, HO U C (DUTYpOid, a uepe3 Hee, C PUCYHKAMH U YHCIIAMH. ..

[TepeBoa TOro ke CIOBa HAa HEMENKHH SI3bIK JaET OJNM3KHE K aHTJIHHCKOMY
3HaueHus Myxxckoro pona der Mann u emé oxHo - Der Mensch.  Tlpu sTom nocnennee
CIIOBO SIBIISICTCS OoJiee  YIMOTPEOUTETIbHBIM W HMMEET IeNIblii  CIIEKTP CMBICIIOB,
XapaKTePU3YIOIIUX caMooIeHKY yenoBeka. Ot Menschenliebe - nmo6oBb uenoBeueckas, -
no Menschenhal - uenoBekoHeHaBUCTHHYECTBO. Kak B pycCKOM, Tak B aHIVIMHCKOM U
HEMEIIKOM SI3BIKaX MPOCICIKUBACTCS CYIIECTBCHHOE Pa3InYue MEXKIY YCIOBEYCCKUMU
0COOSIMH Pa3/IMYHBIX TIOJIOB, KaK B OICHKE MX XapaKTePHBIX OCOOECHHOCTEH, Tak U B
MOJIOKCHUH, 3aHUMaeMOM MU B OOIIIECTBE.

My>KeCTBEeHHOCTb - IJIaBHOE TpeOoBaHKe K My)x4urHe. KpacoTa - K )KeHIInHeE.

Koe-umo u3z mamemamuxu.
HaHHOC BbIIIC OIIPCACIICHUC IIO3BOJIACT HaM BBIMTH Tak)Xe M Ha BO3MOXKHOCTH

MAaTEMATHYCCKOI'O UCCIICA0BAHMA YCI0BCUYCCTBA.

Benp OIpCACIIAd BOJIHY - UCJIOBEUCCTBO KAaK COBOKYIMHOCTH CBOUX KBAHTOB — JII0JIEH,
MBI Cpa3zy 3aJdacMm OCHOBHOM KOJHMYECTBEHHBII napameTp, €ro onpenenmoumﬁ
(napaMeTp HCHOFO) — YHMCJIO KBAHTOB, HAXOAAIIHUXCA B HCCJ'IC,[[y@MOfI HaMH BOJIHOBOH

CUCTCMC.

B HacTofmee BpeMs UHCIO JIIOJEH, HACEISAIOUIMX IUIAHETY 3€MJIs, COCTaBIISIET
Heckonbko Oosee 6000 MMUIMOHOB. DTO OYeHb HMH(YOPMATUBHBIA HapaMeTp, U B
JambHEeHIIeM Mbl MHOTOKPaTHO Oy/ieM BO3BpAaIIaThes K €ro JMHAMHUKE U COOTHOIICHUSIM,
KOTOpBIE€ CBSI3BIBAIOT €r0 C IPYIMMH MapaMeTpaMy, XapaKTepU3YIOIIUMH YeJI0BEUECKOe
obmectso [7-10].

MOXHO yCTaHOBUTH HEMNOCPEACTBEHHYIO CBsI3b 3TOT0 IMapaMmerpa ¢ HEKOTOpOM
¢buznyeckoil Mepoil, xapakTepu3yroIei Kak OTAEIbHOTO YellOBeKa, TaK M YeJIOBEYECTBO
B II€JIOM, KOTOpasi CBA3BIBAET 3TOT OMOJIOTMUECKUN BUJ CO BCEMH KMBBIMU U HEKHUBBIMU
00BEKTaMU TPUPOABI — 3TOM Mepoil sBIsSETCS Macca OTIACIBHOTO YeJlOoBEKa U BCEro
YeJI0BEYECTBA.

Ecnu npuOaM3uTENnbHO NMPHHSATH, YTO CPEAHSS Macca 4eloBeKa 3a BpeMs €ro
KHU3HU COCTaBJIseT 0K0JIo 50 Kr, TO JIETKO B MEPBOM NPUOIMKEHUU MOACUUTATH OOIIYIO
Maccy 4elloBeuecTBa Kak (PM3NYECKOro 0OBEKTa, KOTOpas B 3TOM CIy4yae OKa3bIBaeTCs
paBHoi1 mpuMepHO 300 MUIJITTMOHOB TOHH.

Ecnu cuutath, 4TO CpeAHsAs IJIOTHOCTh 4YeJoBeKa Onm3ka K 1, TO oTcioga Mbl
nonydaeM o0beM 300 MUUIMOHOB KyOMYECKUX METPOB, 3aHMMAEMbId 3TOH MOIITHOU



BOJIHOM — Yenogeuecmeom, KOTOpasi paclpoCTPaHIETCs O MOBEPXHOCTH 3€MJIM, BCE
Oosee u Oojiee HapacTas W 3axBaTbiBas Bce OoJbliee U Ooblliee MPOCTPAHCTBO.

Kpome Toro, denoBeuecTBO SIBISETCS OJHHM W3 BHUIOB YKHBBIX OpPTraHU3MOB,
COCTaBJISIONINX Ouocdepy, TO €CcTh SBIAETCS OJHUM W3 MHOTMX MHUJUIMOHOB KBAaHTOB
orocheps! kKak 0000IIEHHON BOTHBIL.

OnHOBpeMEHHO BOJIHA-YEJIOBEYECTBO, €CIM BCTaTh Ha TOYKy 3peHus B.W.
Bepnanckoro [11-14], siBusiercst eiie U OJHUM U3 3EMHBIX MHHEPAJIOB, CPABHUTEIBHO
MOJIOABIM U OBICTPO pacTyuliM B o00beMe€ M 10 Macce, Haluyue KOTOpOro Ha
MOBEPXHOCTH 3€MJIM OKa3bIBaeT CYIIECTBEHHOE BIIUSHUE HAa €€ Te0JOTHYECKYIO
CTPYKTYpY.

OpHako MBI MPEKPaCHO TIOHMMAeM, 4YTO TOJIBKO AITHUM OOBEMOM BIHSHHE
Yel0OBEUYeCTBa Ha OKPYXKAIOUIMI MUP HE HcueprbiBaeTcs. VIHTEHCUBHBIA OOMEH Itojeit
(KBAHTOB) ¥ YEJIOBEYECTBA B I[CJIOM (BOJIHBI) C OKPYKAIOIICH CPEeIoi — OJMKHHUM IOJIEM
yenoBeuectBa [15], TpaHchopmupyeT 3T0 mosie, MOA KOTOPBIM Celdac yKe MOXKHO
MOHMMAaTh BCce BHeNIHUE oOosouku 3emau. W 3mech Bo3HUKAaeT mepBas mpoldiema,
KOTOpasi MOXKET OBITh HMCCJIeI0OBaHA C MOMOIMIBIO MPOCTEHIIel MaTeMaTUKU — MpodieMa
uepapxuu U nmpodieMa MaciTadosB.

2. Uepapxusi: Atom- Kinerka-UesnoBek-UesnoBeuecTBo -
ConHeuHnas cucrema - 'anaktuka

PaccmoTpuM mepByr0 €CTECTBEHHYIO MACIITA0HYIO JHHEWHYIO TPUAAY CIOKHOM
CHCTEMBI, Ha3bIBaeMOI uenoBeuecTBoM.[16], [17]
Yenosek- Yenoseuecmeo- 3emaa.
0.05-0.1t 0.3 10**9- T 5.975 10*¥*21t
Dta Tpuana sBisiercs Takxke U cucteMuoi[30-33] 1 MoxeT ObITh MPECTaBIEHA B BUJIE

YemoBedecTBO
(Bomnna)
/ \
/ \
YenoBek--------- 3emis
(KBanT) ( biimxuee nosne)

Haunbonee xapakTepHBIM MapaMeTpoM STON TPHUAIbI, ONMPEACISIIONIUM €€ MacITaOHOoe
COOTBETCTBHE, M TMO3BOJISIONIMM B JAIbHEUIIEM CTPOUTh HAa €€ OCHOBE MAcCIITa0HYIO
IIKaTy CTPYKTYP, SBIISETCS, 110 HAIIEMy MHEHHIO, Macca.

OTHoOLIEHHE MacChl YeJIOBeKa K Macce YeJIOBEYECTBAa, NIPUMEPHO PABHO
OTHOIIIEHHWIO MAacChl YeJoBeUeCTBa K Macce 3eMiau. Mbl TONy4Yid TpU 4YICHA
F€OMETPUYECKON MTPOTPECCHUHU.

Ecnu 3emmio Tak ke, Kak M YEJIOBEYECTBO, CUYUTATh HEKOTOPOWM BOJIHOM,
COCTOSAILEH U3 KBAaHTOB - MUHEPAJIOB, TO YEJIIOBEUECTBO HA HEW MOXKET OKa3aThCsl OJTHUM
13 KBAaHTOB, BO3MOYKHO, HA00JIee MHTEPECHBIM U BXKHBIM JIJIs1 Oy IyIIero 3eMIId.



Ecnu Bpems cymiectBoBaHus uenoBeka - «Bek» —oT 50 mo 100 ner, To Bpemst
cymectBoBaHus yenoeuectBa 100000- 200000 e, a Bpems CylecTBOBaHUS 3eMiin 4-
6 muwumapaoB jget. OnpeneneHsl JABE BEJIWYMHBI: Macca U BpeMsi CYLIECTBOBaHUS, -
XapaKTEepU3YIOIIHNE HAIly CUCTEMHYIO TPHAY.

Urak!
N3yuaemsbrit Hamu 00bekT — Yenoseuecmeo.
KBanT uenoBeuecTBa — Yenoeex.
bimxnee none — - 3emas.
TakoBa mnepBuUUHas uepapxus, cleaymonas OJAHO3HAYHO U3  HAIero

onpejeNieHus, B paMKax KOTOpPOHl MOXHO CTpPOUTh T€ WM UHBIE OO0pa3HbIe,
JIMHTBUCTUYECKUE U MATEMAaTUUYECKHE MOJCIIH.

[lepBpiii mar AanbHEHIIET0 UCCIENOBAHMS, 3TO MPHUBBIYHAS JTIOOOMY YYEHOMY
aHAJIOT U, MONBITKA IPUMEHHUTD YK€ NOJyUYEHHYIO 3aKOHOMEPHOCTD K PEIICHUI0 OIM3KUX
0 TUITY 3a/1a4.

JlaBaiiTe HECKOJBKO HM3MEHMM MacluTad paccMoTpeHus. B kauecTBe OCHOBHOM
BOJIHBI OyJIeM pacCMaTpUBaTh OTICIBHO B3ATOrO «yCIOBHOro» uenoBeka [16]. Tak kak,
HECMOTpsI Ha KOJOCCAJbHBIC, KaK HaM HMHOTJA KaXXETCs, BHEIIHWE W BHYTPEHHHE
pasnuuus, Bce JIOAN MPUHAJIEKAT K OJHOMY OHMOJIOTHYECKOMY BH]Y, CIE€IOBATENbHO, B
JEHCTBUTENBHOCTH OMOJIOTHYECKHE (MaTepUaIbHbIE) Pa3InyUsl MEXIYy HUMU HE CTOJb
BEJIMKHA, M MBI MOXEM, CIeAys 3a psAIoM HCCleaoBareneil, paccMaTpuBaTh T.H.
CPEIHECTATUCTUYECKOTO «YCIOBHOI0) YEJIOBEKa

Jla, ecTb CBeIEHUS O YEJIOBEKE, KOTOPbIE MOKHO CUUTATh UACHTUUHBIMU JJIS1 BCEX
JOJIe — MHaYe He CYIIEeCTBOBAIO Obl MEJUIIMHBI, Ja U MHOTHX JPYTUX HayK O YEJIOBEKE.
ITosToMy, ecim MBI XOTMUM ONpPEAETUTh 00IHe IS BCEeX JII0/Iel CBOWCTBA, TO MBI OyJeM
oOpalaTeCsi K MOHATHIO «YCJIOBHOI'O» YENIOBEKAa, OJHOBPEMEHHO OLIEHUBAs, HACKOJIbKO
peanbHble JIIOAM CO BCEMH CBOMMM YHUKAJIbHBIMH OCOOCHHOCTSMH MOTYT OT HEro
OTJINYATHCA.

N »stor "ycnoBHBIM uyenoBek" COCTOMT, B OCHOBHOM (BO BCSKOM ciyd4ae,
HATOJOBUHY) U3 HICHTUYHBIX BO MHOTOM DJIEMEHTOB — KIIETOK, OY€Hb TECHO CBSI3aHHBIX
MEXJTy CcOOOH, M HECMOTps Ha CYIIECTBEHHbIE BHEIIHUE pa3IMyus, COJEpXKallux
OJTMHAKOBBIE HA0OPHI TEHOB M MPOMCXOJSIIAX IyTeM MICNCHHS W3 OJHOM M TOW XKe
kJeTku. Mtak, nepapxus npoJIojikeHa BHYTPh — B CTOPOHY YMEHBIIAOIIUXCS MAaCCOBBIX
MacmTaboB. Tak CKOJBKO ke KIETOK COACPKUTCA B «YCIOBHOM uenoBeke»? W kakoBa
e CpeJHsIs Macca OHOM KIIeTKU?

Ha 3ToT BOIpOC eCcTh BIOJIHE ONpe/IeeHHbIN 0TBET. [10 HEKOTOPhIM JaHHBIM [16]
YHCIIO0 KJIETOK B TeJIe YCIOBHOTO yenoBeka coctapisier 10%*12 - 10**13 .

JIeNCTBUTENBHO, MOCTPOEHHAs HaMU HEpapXHs B HEKOTOPOM CTENEHU MOXKET
OBITH NPOJODKEHA BHHU3 MO IMIKajle MaclITaboB Macchl, M XOTA 3/eCh HaOIronaeTcs
OTKJIOHEHHE OT IOJIYyYUEHHOH HaMU paHee NeOMETPUUYECKONW IPOrpeccHH, OJHAKO, 3TO
OTKJIOHEHHE HE CTOJIb BEJUKO, YTOOBl OCTAHOBUTHCS B HAYaTOM HaMHU JBM)KEHUH IO
mkane macc. Mrak, maccel kinetok 10**-13—10**-14 ToHH, 1 B 3TOM CMBICJIE KJIETKH -
JIeCTBUTENFHO KBAHTHI, BOJHOBOE 00BbETMHEHHE KOTOPBIX JAeT LEJIOCTHYIO CTPYKTYpY,
Ha3bIBaEMYyI0 HaMHU YeJIOBEKOM. A MeEXIy TEM 4YeJIOBEYECTBO SIBJISETCA MJIsl YelloBeKa
OCHOBHOM 4aCThIO OJIUKHETO TOJIS.

U 3mece MBI IMeeM MacIITadHOE I10400ueE:



KiIeTka (9JeMEHT, KBAaHT) — 4YeloBeK  (CHCTeMa, BOJIHA)— deJoBe4YecTBO (Tolie,
OKpY’KaloIas cpesa).
Dta TpHrajaa OJHOBPEMEHHO siByisieTcs cucteMmuoit [30-33,54]
Yenosek
(Boana)
/ \
/ \
Knerka------ YenoBeuecTBo
(KBanr) (YacTp OimKHETO TOJIs)

[Tonpobyem mOWTH Haiblie TO ATOH K€ IIKale - B IIIYOMHBI MHUKPOMHpA.
PaccmoTpuM OTAENBHO B3STYIO KIETKY B KQUeCTBE M3y4yaeMOi HaMHU CHCTEMBI, KOTOpas,
COCTOWT W3 JICMEHTOB — aTOMOB. UHCJIO aTOMOB B KJIETKE 4elioBeKa coctapisieT 10%*12
—-10**13 [16-17] .

W BHOBb NpakTHUYECKH Ta K€ 3aKOHOMEPHOCTb. [[JI1 OTHENIBHO B3STOM KIIETKH,
aTOMBI, U3 KOTOPBIX OHA COCTOUT, MPEACTABISAIOT COOON OTNENbHBIE KBAHTHI, TOT/Ia KaK
YEJIOBEK — OPTaHU3M — SIBJISIETCS TIOJIEM JUTS CYIIECTBOBAHUSI 3TON KIIETKH.

Knerka
(Bonna)
/ \
/ \
ATOM------=---- Yenosek
(KBanT) (bmmxnee Ilone)

OMIOUpUYECKUE AaHHBIE YKIIAJbIBAIOTCS B MPEUIOKEHHYI0O HAMH CXEMy. YiKe
HaMEUaeTCsl IOCTATOYHO YETKasi uepapXusi Mojiei — CTPYKTYpP - DJIIEMEHTOB, OTHOIICHUE
Macc KOTOPBIX COCTABIIAIOT TMTAHTCKHE BEIMYMHBI, Jekaliue B auamazoHe 10%**10 —
10**13.

Teneprs mogHUMEMCS BBEpX IO MacuITady mMacc.

[To-BugumMomy, wmacmTaboM TONA IS TUIAHEThl 3€MJIsA, COU3MEPUMBIM C
MacIITaboM COOTHOIIEHUH Macchl 3eMJIM M MAacChl Y€JIOBEUYECTBA, SBISETCS MAacIITad
Hameu ['amakTuku.

ITo mamubiM [17 ], macca ['amakTuku cocTaBisieT MPHONIU3UTETbHO, 2.5 10%*11
Macchel Comana. Macca Comama 1.989(1) 10**33r~2 10**27t =5 10*5 Macc 3emun.

Wrak, macca ['anaktuku — npubnusutensHo B 10**17 Gonpine maccel 3emin. Ta
e TeHaeHIMs. Ho HeCKOJbKO OTIHWYAIomascs Mo MacmTady OT TOW IMIKaibl, KOTOPYIO
MBI BBICTPOWIIH JJIs1 YEJIOBEYECTBA.

[TonbITKM MOWTH MabIie B CTOPOHBI OOIBIIMX M MEHBIIIUX MACIITA00B HE MMENH
ycrnexa BBHUAY OTCYTCTBUS JOCTOBEPHBIX JTAHHBIX.

Hama ©He coBceM paBHOMEpHas IIIKaja MOXET OBbITh HECKOJBbKO HW3MEHEHA,
HalpuMep, BBEJEHUEM MPEANOJIOXKEHHsI O TOM, YTO TOJIEM [UIsl Pa3BUBAIOLIETOCs
yenoBeyecTBa sABisieTca He 3emust, a ColHEYHas CUCTeMa, a KOJIUYECTBO JIIOJAEH ellle
OyZeT pacTH, eCclM OHU paccensTcs 1o Tuianeram CollHeYHOU cucTembl. B aToM ciydae
MOYHO TIOJYYUTh MTOYTH TEOMETPUUECKYIO MPOTPECCHI0 MACC CBS3aHHBIX MEXIY COOO0I0
CTPYKTYp, NX KBAaHTOB U HX TOJICH.

-?- Atom — Kitetka — Uenosek — UenoseuectBo - CoJiHeuHas cucrema - [ ajlaktuka -?



Kinerka --- YenoBeuecTBO ------------- I'amakTuka
? / \ / \ / ?

ATOoM----- YemoBek------- CoJiHeuHas cucTeEMA

B cooTBeTrcTBUM ¢ MaccoBOI IIKalloil yka3zaHHbIE HaMU CTPYKTYPbl B IIE€PBOM
npuOMIKeHUH (OPMHUPYIOT TIOCTIEAOBATEIHPHOCTh, KOTOpas OKa3bIBAeTCs OJM3KOW K
reOMEeTPUYECKOil mporpeccuu. YenoBeK W 4eI0BEUECTBO PACIOIOKEHBI MPAKTUUECKU B
LIEHTPE 3TOU LIKaJbI.

BBens [OMOMHUTENBHYIO KOOPAMHATY — BPEMEHHYIO, IOJY4YUM €HIe OJIHY
3aKOHOMEPHOCTH. MEPBOHAYAIBHO MOSBHINCHE AToM U [amaktwka, 3areM CoyiHeuHas
Cucrema u Knetka, u numis 3atem Yenosek u YenoBedyecTso..

OTHOIIEHHE MAacC U3BECTHOW YaCTU ATOU MIKAJIBI COCTaBIseT nmpumepHo 10**60 .
[Ipu 5TOM OTHOIIIEHHE MacC B CUCTEME TpPHa[

Krerka------- YenoBeuecTBo
\ / \
YenoBek----------- CosHeuHas cucrema

coctaBusieT npubau3utTenbHo 10**40, To ecTh OOMNBIIYI0 YacTh yKa3aHHOM IIKAJbI.
OTtcrola CTaHOBHUTCS OYEBHAHBIM OTPOMHBINA JIMAINa30H MacIITabOB, TaK WM WHA4Ye
oxBaucHHBIN Yenoseexom u Yenoseuecmeom.

Jaxe »TO mpocreilliee pacCMOTPEHUE IMOKAa3bIBAET, YTO KUBOE, B YACTHOCTH,
UYenoBek, 3aHUMaeT OYEHb OOJBIION YYaCTOK MACIITAOHOW INKalbl U SBISETCS
BceneHnckum sBICHHEM.

Ot renHoMa (KJIETKH) JI0 YEJIOBEYECTBA CTOJIb K€ JIaJIEKO IO IIIKajle Macc, Kak OT
yeynoBeuecTBa M0 [amakTUKU. A MEXIy TeM KIeTKa, WM BEpHEE €€ MOPOKIAIOIIHA
koHTposiep [18]- reHoMm, Kak HaM H3BECTHO, HECET MPAKTUYECKH BCIO OCHOBHYIO
MH(POPMAIIUIO O CTPYKTYpE YE€JIOBEKa U JIa)ke BO MHOTOM O CTPYKTYpE YEJIOBEUECKOTO
oO1recTBa.

U eme ogH oNTHMHUCTHYECKHI BBIBOJI.

UYenoBeuecTBY ecTb, Kyaa pactd B mnpenenax CoOIHEYHOW CHUCTEMBL. ITOT
MHHEpPaJ, MO-BUAUMOMY, €€ HE JOCTUT CBOMX PAaBHOBECHBIX Pa3MEpOB, MO3BOJISIOIINX
€My 3aHATh JOCTOMHOE MECTO B IIOCTPOSHHOW HAMU LIKAJIE.

Tot nemorpaduyeckuit nepexon [10], KOTOPBIH MPOUCXOAUT B HACTOSIIIEE BPEMs
¥ 0 KOTOPOM MBI Oy/ieM TOBOPHUTH JIOBOJILHO TIOJPOOHO, HE 0053aTeTbHO OTPAHUYHUT POCT
YEJIOBEUECKOU TMOMYIISIIIUU HABCETAa, @ MOXKET SIBUTHCS JIUIIh HEOOBIIION MMEePEIbIIIKON
nepes CKauKkoM K 3aCelIeHHI0, Kak MUHUMYM, COJIHEUHON CUCTEMBI.

I'nasa Il.
ITapaMeTp wes10ro, XapakTepu3y oIl 4eJ10BEe4eCTBO .

1.Be100op mapamerpa ueJioro (napamerpa Ilnanka).



BernoMHMM JaHHOE HaMH BBILIE ONpPEACICHHE YEJIOBEYECTBA KAK COBOKYITHOCTH
nroneit. B coorBercTBuu ¢ u3noxkennoii B [1], [4], [18] cunepreruueckoit MeTo KON
B Ka4eCTBE OCHOBHOW MephI — MapameTpa Leoro, XapakKTepru3yoIIero HCCleIyeMblii
HaMU OOBEKT — YEJIOBEYECTBO MOXKET OBITh IPUHSTO YHCIIO KBAHTOB, BXOJSIIUX B 3Ty
BOJIHY, TO €CTh YHCJIO JFOJICH.

To, 4Tro 3TO 4YMCIIO B CpEIHEM HEMPEPHIBHO PACTET C MOMEHTA ITOSBJICHHS
YeJIOBEYECTBA, TOBOPUT O TOM, YTO O5Ta BOJHA €IIe HMEET 3HAYUTEIBHYIO
MOTSHIUATBLHYIO SHEPTHUIO JJIsl CBOCTO IMOCTYNATESIBHOTO JBIKCHUSI.

[Touemy MMEHHO 3TOT mMapameTp? DIEMEHTOM (KBAaHTOM) YEJIOBEUECTBA SIBISIETCS
YEJIOBEK, IMIaBHbIC (DU3MOJIOTUYECKUE, 13, BOSMOXKHO, U YMCTBEHHBIC CIIOCOOHOCTH
KOTOPOT'0 Majio M3MEHUIIUCh C MOMEHTA MPOMCXOKACHHS BUa. [109TOMY mapameTpsl
OT/ICJIBHOTO 4YeJIOBEKAa MOTJIM JIMIIb CO3[aBaTh HPEANOCHUIKU ISl MHTCHCHBHOTO
pa3BuTus yenoBedecTBa. OTCIO/A TJIABHBIM MApPaMETPOM CTAHOBUTCS YHCIO JIOJEH,
PE30HAHCHOE B3aMMOJICHCTBHE KOTOPBIX CO3JAJI0 COBPEMEHHYIO LMBIIM3ALUIO U
HEM3BECTHO €lIe K KAKUM IOCIICICTBUSM HPUBE/ICT B AaibHelieM. boiee moapobHoe
000CHOBaHKE BHIOOpA MIMEHHO 3TOT0 napamerpa aaHo B [10].

Ecnu BbIOpaH mapamerp, TO €CTECTBEHHBIM SIBISIETCS HCCJICIOBAHUE €ro
JMHAMHKH, TO €CTh 3aBUCHMOCTH M3MEHEHUSI ATOTO MapamMeTpa OT BPEMEHHU.

2. JlunaMuKa U3MEHEHHS MapaMeTpa 1eJioro.
OMNUpHYecKUe JaHHbIE.

[To nanHbIM OuosOroB [6] pa3syMHBIN YenOBEK NOMKEH ObUI HavaTh OTHACISATHCS OT
npenpiaymero Buaa npubausutenbHo 500 Thicsy sieT Hazal. ['eHeTHdecKre METOJbl
ITOKa3bIBAIOT, YTO BCE COBPEMEHHBIE IO MTPOUCXOIAT OT OJHOM JKEHIIMHBI, )KUBILIEH B
Adpuxke oxono 200 Teicsy et Hazan. HegaBHo Ha rore Adpuku u Ha biamxkaeM Boctoke
HalJEeHbl OCTAHKHM YEJIOBEKA HAIIEro BUAA M IOJBHIA, BO3PACT KOTOPHIX OleHEH B 90
ThICSY JieT [6].

CBenieHus 0 Ha4aJIbHOM YMCIIEHHOCTH JIIOJIEN COBPEMEHHOT'O BUA OTCYTCTBYIOT.
«MOXHO MpeANnoI0kKUTh, OHAKO, YTO UX ObUIO HECKOJBKO THICSY, TaK KaK MEHbIIast
YHUCJICHHOCTh Bpsil JIM Morja Obl 00ecreyuTh MpoIecc E€CTeCTBEHHOTo oTOopa H
TeHETUYECKOTO 3aKPEIUICHUS YePT «4eJIOBeKa pa3yMHOro»». [19]

Ckopee Bcero €ro 3BOJIIOLMS MPOXOAWJIA TJe-TO B HEOOJBIIOM, HM30JIMPOBAHHOM
paifoHe Ha OGepery oJHOro U3 OOJBIINX 03€p, CYIIECTBOBABIINX B TE€ BpEMEHA Ha 3araje
Adpuxku [6] (UTak, 3ananHast Adpuka — npeanoiaokuTeabHas PoauHa yenoBevyecTna. )

CambiM panHuM 1o BpemeHu (ot 100 no 40 Thicsiu jeT Hazag) ObLIO OTIENEHUE OT
OCHOBHOH adpukaHCKOM BeTBM (IIPECTaBICHHOW COBPEMEHHBIMU HETpOUJaMH,
KUBYIIUMU K 0Ty oT Caxapbl) — BETBU JIIOJIEH, AABIIEH HA4YaJ0 BCEM OCTAJIbLHBIM pacaMm.
DTa BETBb, B CBOIO OUE€pe/db, JEIUTCS Ha 3amagHyio (€BPOMEOWIbl W WHIUMWIBI) U
BOCTOYHYIO.

Cuuratot, uto npumepHo 25-40 ThICAY JIET HA3a. JIIOaH, 3aceauB CeBepO-BOCTOUHYIO
Asuto, npoHUKIM yepe3 bepunros nponus B CeBepHyt0 AMEpUKY U ABUHYJIHMCH Ha IOT,
3aceliss OrPOMHBIE TPOCTOPBI 3TOTO KOHTUHEHTA M TePsisl IPU 3TOM CBOM I'€HETHYECKUI



Habop. [IpumepHo B 3T0 ke Bpems yepe3 FOro-Boctounyro A3uio u ocTpoBa Manaickoro
apxwuIiejara apyras BeTBb uejoBedecTBa 3acenmna Ascrpanuto [10, 19, 20] K momenty
Hayaja Takoro pacceneHus, mo ganubiM [10, 21] obiiee KOJIMYECTBO JIFOACH, COCTABIISIIO
1-5 MUJIIHOHOB.

[Ipennonaraercs, 4Yro OKOJIO 15 Thic. JeT Ha3ax MEPBOOBITHBIC JIOAM,
paccenuBIIUECS IO BCEM OOHMTAaeMbIM HBIHE MaTepHKaM, HACUUThIBAIM Jumb 3-10
MUJUTMOHOB YEJIOBEK; a B CEIbMOM THICSUENETUHU JO0 Hamel spsl - okosno 10-15
MUJITHOHOB.

XapakTepHbld i MEPBOOBITHOrO  OOIIECTBA  MPOLIECC  €CTECTBEHHOTO
BOCIIPOU3BOJICTBA CYIICCTBEHHO M3MEHWIICS B CBS3H C MOSIBICHHEM CKOTOBOJICTBA M
3eMJIeJICNIS U TIEPEX0J0M YelIOBeKa OT SKOHOMHUKH, OCHOBAHHOW Ha COOMPATEIILCTBE U
0XO0Te, K POU3BOICTBY MPOJIYKTOB.

"HUMmeHHO 6 IMOmM Rnepuod Omuemaueo 6blAGUN0Ch, UMO HYeEN08€K MONHCEn

HOCMOAHHO NPOU3600UMb 0OO0IbUE, YeM eMy HYHCHO 01 Y0061emeopeHus

nemenmapuuvix nompeonocmeii!""[19]

JlocTUrHyTHIE B pe3yjbTaTe MEpPEXoAa K CKOTOBOJACTBY U 3€MIICJIEIHMIO POCT
IIPOU3BOIUTENILHOCTH TPYAa CO3/1a]1 He0OXOAUMY0 06a3y JUIsl CKauKooOpa3HOTo MpUpoCTa
HaceJIeHus, KOTopbli npousomen npubnusureasHo 7000-5000 ner tomy Hazaa. B stor
NepUOJl YUCIO XHUBIIMX Ha 3emie moaed jpocturio 50-70 MWIIHMOHOB YENIOBEK U
MIPOJOJIKAIIO PACTH.

K Hauvany Hame# 5pbl YUCIEHHOCTb HApOJOHACEIEHHsS MHUpa COCTaBWJIA IO
pasHbIM jgaHHbIM 150-250 MiH. yenoBek, M3 HUX B mpenenax Pumckoil umnepun
Haxoauiaock 50 MitH. (T.e. mpumMepHo 20-30% Bcero MUpPOBOTO HaceNeHUs), —

[Tanenne PuMckoit uMmneprun U MOCTETIEHHBIA BCEOOIINIA Tepexo] K ¢heoaanu3my
B TEUEHHE ThHICSUENIETUS] CTAaOMIU3UPOBAJ YMCIEHHOCTh HaceleHUus Mupa Ha OTMETKe
150-250 mumunonoB yenoBek [19,49]. B cpennue Beka YMCIEHHOCTh HACCIICHHS MHUpa
MIPOOIKAJIa PACTH HEBBICOKMMM TEMIIAMM: K KOHILY IEPBOTO THICSYENIETUSI OHA OOBIYHO
ouenuBaercs B 250-300 muH. yenoBek, B cepeauHe Broporo —B 400-500miiH., B TOM
quciae Ha TeppuUTOpuM A3uM Haxoaujock okoso 250 muH. Adpuxu- 70 —90 mun.,
EBpomnbi- 65-80 miH., Amepuku- 30-50 mia.[19]

ITo mannem [10], [19 ] [49] , wauunas ¢ 1500 roma, HamOoJee sBHOW craya
TEHJICHIIUS TUTIEPOOTUIECKOTO POCTA YUCIIA JIFOICH, HACETISIOMNX 3EMHOM map.

[MpuBenem mocTpoeHny Ha ocHoBe [10, 21], [19], [49], [50], [51] TaGmumy
pocTa yucia Jrojen no rogam, HauuHag ¢ 1500 roga

T'on Yucno monaeit (muninons)[10,21] [19] [49]
0 170
1000 265
1500 440-550 440 425
1600 545
1650 465-550 550

1700 610



1750 735-805 720

1800 835-907 952 905
1850 1090-1170 1247 1200
1900 1608-1710 1656 1630
1920 1811 1811
1930 2020 [50],[51]
1940 2295 2205
1950 2416-2515 2550 2501 2525(2527.323)
1955 2752 2750 2772
1960 3019 3020 2986 3060
1965 3336 3380 3288 3379
1970 3698 3700 3610 3727
1975 4080 4100 3967 4075
1980 4450 4450 4374 4430
1983 4700 4660.3(4660.295)
1985 4854 4850
1990 5292 5300 5280
1995 5765 5750
2000 6251 6250 6254
2011 7000

I'nasa I11.

O cTpyKType 4enoBEe4YECTBA KaK CI0KHOM CAaMOOPTaHU3YIOIIECHCS
CUCTCMBHBI.

1. OcHOoBHasi cUCTeMHAasi TPHUAJa, ONMMCHLIBAIOIIASL 4YeJI0BEYeCTBO
KAK TPAHCIOPTHO HH(POPMALIMOHHYIO CUCTEMY.



B mepBoii wactu Hacrosmieir monorpaduu u B [18] paccmorpeHa Tpuana
3JIEMEHTOB, OIPEJIEISIFOIIMX LIEJIOCTHOCTD CJI0KHON CaMOOPIaHU3YIOIIENHCS CUCTEMBI.

[Tone
/ \
Crpykrypa----Konrpomiep

[Tpoekius yka3aHHOW TpHaJbl HA CTPYKTYpPY YEIIOBEUECKOTO OOIECTBa MOMKET
BBIIISJIETH CIEYIOIUM 00pa3oM.

Kocmoc
/ \

YenoBeuecTBO----- Tl'ocynapctBo

Kocmoc - none dyenoBeuecTBa, BKIOYaeT OIkHee moje - 3emino. B kadecTBe JanbHEro
noJis MOXHO paccMmarpuBaTh COJHEYHYIO CHCTEMY, OKAa3bIBAaIOIIYIO, OJHAKO, Ha
pa3BUTHE YEIOBEUECKON MOMYIIALNU CYIIECTBEHHOE BIUSHUE, U JJaXKe BCIO [ allakTuky.
Yenogeuecmeo — COBOKYIHOCTD JIFOJIEH COBMECTHO C UX COOCTBEHHOCTbHIO, IOHUMaeMast
KaK HEeKUI MaTepualIbHbII OOBEKT.
T'ocyoapcmeo - 1o 5TUM TEPMUHOM HA HACTOSIIEM ATAINE PACCMOTPEHUS Mbl TOHUMAEM
TOMEOCTATUYECKUI KOHTpOJIIEp YenoBeuecKoil MOmyasluu KakK BOJHBI, COCTOALIEH W3
OTJIEIbHBIX KBAaHTOB — JIIOJIEH.

Ota cucremuas tpuana [30-33 ],[54] MokeT ObITH JOMOJIHEHA CBSI3aHHOW C HEW
TpUanoi, AeMcTByrole Kak Obl Ha CTBHIKaX AJIEMEHTOB OCHOBHOH. DJTO 3HaMEHUTAas
tpuana [33],[54].

Teno - D10 WpoLIECCHl MATEPUATIBLHOTO B3aUMOJEHCTBUS YEJIOBEUECTBA C OKPYKAIOIIEH
MPUPOJION, B pPE3yJbTaTe KOTOPBIX OOECIIEUMBAIOTCS BCE DJEMEHTHI MaTEPHAIBHOTO
CYLIECTBOBAHMS 4YelloBeYeCTBa Kak Ouonormyeckoro Buiaa . Croga OTHOCATCS, B
OCHOBHOM, MPOIIECCHI 0OMEHA MaTepruel U SHEPTHUEH.
Jlyx — Ilpouecc  B3auMOJAEWUCTBUS KOHTpOJUIEpOB uenoBeuecTBa U Kocmoca —
OKpY’KaloIel Cpebl — CBOET0 POJia COBMECTHBIM TBOPYECKUN MOTEHIIMA YEJIOBEYECTBA
u Kocmoca.
/ywa — Pe3ynbrar B3auMOJICHCTBUS KOHTPOJUIEpA YEIOBEUYECTBA, YCIOBHO HA3BAaHHOTO
HaMHU TOCYJapCTBOM, C €CTECTBEHHO BBICTPAMBAIOLIEHCA COIMAIBHOM HepapXUuecKou
CUCTEMOH, (OPMUPYEMON OTAETbHBIMHU JIIOABMU U UX IPYNIIaMH.

BBenenHble Tpraabl MOTYT OBITH OOBEIMHEHBI B €IUHYIO CXEMY.



Kocmoc

/ \
Teno--/--------=------- \--ITyx
X X
YenoBeuecTBO\------------- / TocynapcTBo
\ /
Hyma

2. [TocTpoeHue cucreMbl CBSI3AHHBIX MeAYy c000H Tpua,
XapaKTePU3yIOUINX YeJ10Be4eCTBO KAK 1eJOCTHYI0O cucTeMy. OCHOBHbIE
H3MEPHUTEJIN 3JIEMEHTOB BBeIEHHOM CTPYKTYPBbI.

B cBoro ouepenb, Kaxkablil U3 3J€MEHTOB 00EHMX CLEIICHHBIX TpHaJ MOXET ObITh
pa3BepHYT B TpUa/bl, O0JIEE TE€TAIBHO ONUCHIBAIOIINE U3YYaEMbIE CTPYKTYPBHI.

Nudopmanus
I'ocynapcTBo / \
Ynpasnenue----- ITamsTh
Hugopmayua. — B mpouecce (QyHKIMOHUPOBAHUS UEIOBEYECTBA KAaK CHCTEMBI

npoucxoguT  ¢opmupoBaHue  HHPOpMAMKM O  OU(PYPKAIMOHHBIX  COOBITHSX,
MPOU3OLIEANINX TPU B3aMMOJCHCTBUM JIOJEH BHYTPHU YEIOBEYECKOTO OOIIeCTBa.
OAHOBPEMEHHO JIIOJU HEMOCPEICTBEHHO JINOO € TMOMOIIBIO CIENHUAIbHBIX HTPUOOpPOB
BOCIPUHUMAIOT HH(pOpManui0 O OuPYpKAIUOHHBIX COOBITUAX, MPOU3OIIEAININX B
OKpY>Karollen cpene.

Ilamames. - TlpuoOpeTeHHass B pe3yiabTaTe MPOIUIOrO OMbITa WIM TMOJY4YeHHAs W3BHE
nH(pOpMaIUs KOIUPYETCS U 3aTIOMHUHAETCS, CTAHOBSICh JOCTOSTHUEM TOMEOCTAaTUYECKOTO
KOHTpOJIJIEpa Y€JI0BEUECTBa.

Ynpaenenue — OcHoBHOU 1enbi0 ['ocymapcTBa  ABJISIETCS TaKo€ YIPABICHUE BCEM
YelIOBEYECTBOM HIIM OTIENBbHBIMU TpyNIamMH IoJed, KoTopoe obecrneumno Obl emy
BBDKHUBAHHUE U KOM(POPT B TEUCHUE BO3MOKHO OOJIBIIIETO MPOMEKYTKA BPEMEHH.

[IpoctpancTBO
Kocmoc / \
Marepus--------- WNndopmanus
Ilpocmpancmeo. — Becb cHnekTakib JWHAMHUYECKOIO pPa3BUTUS YeJIOBEYECTBA

IIPOUCXOJUT Ha HEKOEH ClieHe, TeOMETpusi KOTOpoH ompenensercs EBKIMAOBBIM
(FanuneeBpiM) (i  TouHee, PumaHoBbIM (DWHIITEHHOBBIM)) MPOCTPAHCTBOM.
I'eorpaduueckre 0cOOEHHOCTH MOBEPXHOCTH 3€MJIM, Ha KOTOPOH TOHYAMIIMM CIIOeM
pasmecTuiioch YeloBeuecTBO, HAKJIAIBIBAIOT JONOJHUTENbHbIE OrpaHUYEHMs Ha
Te€OMETPHIO OJMKHETO TMOJIS.



Mamepua — Ha cuene Kocmoca kpome HenoBeuecTBa JEHCTBYIOT IPYrUe NEPCOHAKHU -
IPUPOJHBIE M HCKYCCTBEHHO CO3JIaHHBIE YEJIOBEKOM OOBEKTBI, B3aHMMOAEHUCTBYIOIIHE
MeXIy co00il 1 0OOMEHUBAIOIINECS C YeJIOBEUSCTBOM Marepueil u sHeprueir. Hanbomnee
BaXHBIMM U3 HUX SIBJSIFOTCA T€ OOBEKTHI: BOJIHBL, CTPYKTYPbI, CHCTEMBI, B3aUMOJIEHCTBHE
C KOTOPBIMH OIIPENEINISIET YCIOBUs CYIECTBOBAHMS YEJIOBEUECKOW momynsauuu. VIMeHHo
OHU JIOJKHBI OBITh IIPY aHAJIM3€ BKJIIOUEHBI B OJIMKHEE IOJIE.

Hugopmayua.- TIlpoueccol B3aumozeictsus CcTpykTyp B Kocmoce —sBisoTCS
oudypkaumonnsiMu. IlosToMy Hapsay ¢ IpeBpallleHUsIMM MaT€pUd M SHEPrUU BO
BHEITHEM II0JIC HENPEPBIBHO M3MEHSETCS OSHTpONus-uHpopManus OyayIiero Bcex
YYaCTHHUKOB CHEKTaksA. POpMHUPYIOTCS MOTOKM MH(DOPMALMK O MPOU3OLICAUINX AKTaX
B3aUMOJCHCTBUS CTPYKTYp M CUCTEM. OTH TIIOTOKM IPaKTUYECKH HEIPEPBIBHO
BOCIIPMHUMAIOTCS] KOHTPOJIJIEPOM YEJI0BEYECTBA.

CoOCTBEHHOCTH
YenoBe4ecTBo / \
Hapon--------- Hepapxus

Hapoo - CoBOKYITHOCTb BCEX JItOJIeH, HEMOCPEACTBEHHO COCTABISAIOMINX OHOIOTMUYECKHIA
By Homo sapience

Hepapxusa — CnoxXuBIIascs B JaHHBIH MOMEHT B YEJIOBEYECKOM OOIIECTBE CHUCTEMA,
OTIPEICIISAIONIAsl OTHOCUTEIHLHOE MOJIOKECHHUE OT/ISIIBHOTO YEJIOBEKA VIIM TPYIIITEI JIFOICH.
Coocmeennocms — COBOKYMHOCTh MaTepUalbHBIX OOBEKTOB, BKIIOYEHHBIX B
MTOCTOSIHHBIM 000POT BHYTPH YEIOBEYECKOMN MOMYJISAILUY.

3aKOH ------- Mopaiib
Hyura \ /
CBoOona

Ceé0600a — CucreMa, onpeesionias ypoBeHb CBOOOIbI KaXI0T0 OTACIBHOTO YEIOBEKa
B YJIOBJIETBOPEHHUH CBOWX JKEJIaHHIA, YyBCTB U IMOLIUN

3akon -Cuctema OTpaHUYCHUN, XapaKTEPU3YIONUX TUI PaCIpeIeIICHUs] COOCTBEHHOCTH
BHYTpH 4€JI0OBEUECKOro o0IIecTBa.

Mopans — CrioxxuBIiieecs: B 001IeCTBE CHCTEMa B3aMMOOTHOIIICHHH MEXTY JIFOIbMHU.

EcrecTtBO3HAaHME------ I'ymanutapHoe 3HaHHE
Jyx (TBOpuecTBO) \ /
. HckycerBo
Hckycemeo- TIpeoOpa3oBanue ModydeHHOW MHGOpMalMU B 3HAHUE, MPEJICTaBICHHOE B
dhopme 06pazos.
Ecmecmeosnanue — IlpeoOpa3oBanue Mojyd4eHHOH MHGpOpMalUU B CHCTEMAaTUYECKHE
HayYHBIC 3HAHUS YeJI0BEYECTBA O 3aKOHAX TPUPOJIBI.
I'ymanumapnoe 3nanue — VIHTyuTUBHOE (PEIMIHMO3HOE) W HAydyHOE IIO3HAHME
0COOEHHOCTEH pa3BUTHS YEIOBEKA U YEJIOBEYECKOTO OOIIECTRA.

[TpousBoacTBO------- Koncrpynposanue
Teno \ /



Ob6men
Ilpouszeoocmeo- llpuoOpereHre 4eI0BEUYEeCTBOM B CBOE IOCTOSIHHOE WJIM BpPEMEHHOE
MOJIb30BaHNE OOBEKTOB OKPYKAIOIIEH CPENIbl - MOJIs, - U CO3JaHHe Ha MX OCHOBE HOBBIX
O00BEKTOB, KOTOPBIE CTAHOBATCA COOCTBEHHOCTBIO OTIEIBHOIO 4YEIOBEKAa WU BCEro
4eJI0BEYECTBA.
Koncmpyupoeanue — nporniecc npeBapuTeIbHOTO CO3IaHUSI MOJIENI 00BEKTa, KOTOPHIi
MOJKET CTaTh PE3yJIbTaTOM IIPOU3BOJICTBA.
Ob6men — mipoliecc TMepepacupeesieHuss COOCTBEHHOCTH MEXAY Pa3iMuHbIMH JIOAbMHU
BHYTPH 4eJIOBEYECKOT0 O0IIEeCTBA.
[TonbiTaemcst Tenepb OOBEAMHUTH B €AMHBIA KOMILJIEKC BCE MOCTPOSHHBIE HAMHU
TpUazpl ¢ 00Jee BEICOKOM CTETEHBIO AeTaTn3alllH.
[IpoctpancTBo
/ \
Marepust--------- Nudopmanus
CoOCTBEHHOCTD WNudopmanus
/ \ / \
Hapon —-- Uepapxusa Ynpasnenue------- [TamsTh

CTBIKOBKA MMOJIy4EHHBIX 00JIee IeTAIBHBIX TPUAAUYECKIX KOMIUIEKCOB OKa3aJiach
JOBOJIBHO YyAa4HOW. B cepeamHe JMHMIA, COEAMHSIOMMX COOCTBEHHbIE O0OOIIECHHBIE
napaMeTphl KAKIOTO U3 3JIEMEHTOB MEPBOHAYATILHON TPHUABI CTOSAT OJIM3KHE 11O CMBICITY
COCJIMHUTENIbHBIE D3JIEMEHThI, KOTOphlE MOTYT paccMaTpuUBaTbcs Kak 3IIEMEHTHI,
00eCTIeYNBAOIINE [IEIOCTHOCTh CUCTEMHON TPHAJIBI, KOTOPBIE MOTYT OBITH 0OBETUHEHEI
Mexay coboi. [Tomydyaem

IIpoctpancTBO
/ \
CoOCTBEHHOCTD WNudopmanus
/ \
Hapon —-- Ynpasnenue------- [TamsaTh

AHaNOTUYHBIM aHaNM3 MOXKET OBbITh BBIOJHEH ISl TpUa/bl, JBOMCTBEHHOMN
MIEPBOM.

[IpousBoacrtBo-- Koncrpynposanue EcrecTBo3Hanue------ I'ymanutapHoOe 3HaHNE
\ /
O6men UckycceTBO
3aKOH ------------ Mopaib
\ /
CBoOona

3nech Mbl HAOIIOZaeM Ty K€ KapTUHY — COMPUKACAIOIINECS AIE€MEHThI BTOPUYHBIX TPHAl
MOTYT ObITh 00BEIMHEHBI MEeX Y co00ii. Torna nomydaem

IIpousBoacTBO------------ EcrecTtBO3HAaHME--------- ['ymanutapHoe 3HaHue
\ /
Pacnipenenenue +3akoH UckyccrBo +Mopanb



\ /
CBo0Oona
Temepr Ha HOBOM YpPOBHE 3HAHUN MBI MOXEM IOCTPOUTH OoJiee JCTATbHBIM
KOMILJIEKC.

[IpocTpancTBO
/ \
/ \
[TpousBoacTBO--- /-EcTecTBo3Hanue \---I'ymaHnutapHoe 3HaHHE
\ / \--om - /
\ Cob6ctBennocts  Mupopmanus /
V \/
/ 3akoH Pacripenenenus /" HckyccTBO+
/ / Mopaib
/ \ / \
Hapop -------- \---Ynpasieunue--/------------- [TamsTh
\ /
\ /
Cobojna

OTO TpUAAUYECKOE HCCIENOBAaHUE, B KOTOPOM HCHOJB30BaHbl padotel P. T
bapanueBa [30-33],[54] MOXeT NOCIYXHUTb €CTECTBEHHBIM OCHOBAaHHUEM JJiA
KaueCTBEHHOT'O CJIOBECHOI'O ONMMCAHUS JUHAMHKHU pa3BUTHUs YesnoBedecTBa, a TaKke
JUIi  BBIOOpPa OCHOBHBIX Me€p, XapaKTepPU3YIOLIMX 3JIEMEHThl IOCTPOEHHOIO
KOMILIEKCa.

HekoTopplM BXOZAmMM B Hally CXEMY OJJIEMEHTaM MOXHO COIIOCTaBUTH
KOJIMYECTBEHHBIE MapaMeTpbl, XapaKTepU3yIOIINe UX M3MEHEHHE B IPOLIECCe pocTa
4eJI0BEYECTBA.

Ilpocmpancmeo 310, B IEPBYIO OYEPEH, TOBEPXHOCTH 3eMiH. J[o mocaeHero BpeMeHu
IJI0I1IaIb, 3aHUMAaeMasi TEM WJIM MHBIM FOCYJapCTBOM CUUTANACh OJHUM M3 IJIaBHBIX €ro
oorarcTs.

Hapoo - 310 monan , )xuBymue Ha 3emie. OCHOBHBIM IapaMETPOM, XapaKTEPU3YIOIIUM
3TOT AJIEMEHT, SIBJISIETCS YHCIIO JIIOJEH,

KOTOpOE paHee Mbl IPUHSUIM 32 TapaMeTp LENOT0, IN100aTbHO XapaKTepU3YIOIIUM
yenoBedeckoe o0miecTBo. MiIMeHHO aHau3 ero TMHAMHUKU TO3BOJIMII HE TOJIBKO U3y4aTh
HEKOTOpbIe 0COOEHHOCTH YEJIOBEUECKOM MOMYJIISAILUH, HO U TpeACcKa3bIBaTh Oyyliee.
Ilamams - MoxeT ObITh OXapaKTepU30BaHa KOJMYECTBOM COXPaHEHHON HHPOpMAIIH,
HUMEIOLIEICS B TEHOME U MO3TY KaXK/I0T0O Y€JI0BEKa, a TAKKe

KOJIMYECTBOM BHEIIHEH JJIsl KaXI0r0 YeJoBeKa HH(POpMAIUH, SBIISIOIIENHCs

JIOCTOSTHUEM BCETO YEJIOBEUECTBA U NIEPEKAUYNBAEMOM B HACTOSIIIEE

Bpems B Internet.[4,40]

Ilpouszeoocmeo  Moxer  OBITh O0XapaKTEPU30BAHO KOJIMYECTBOM MaTEpUAIbHBIX
00BEKTOB, MepepadaThIBAEMbIX C LEIbI0 MPUCBOEHUS U UCIOJB30BaHUs, a HHTETPAIBLHO
KOJINYECTBOM SHEPIHHU, NOTpedIsieMbIM YeroBeueCTBOM B LIETIOM.

Ecmecmeo3nanue - 370 HayKka 0 IpUpOJie U KOHCTPYUPOBaHHE. 31€Ch MOKET ObITh
HECKOJIBKO aJbTepHATUBHBIX MapaMeTpoB .Hanboee afekBaTHBIM MapaMeTpoM,



KOCBEHHO, yepe3 IIpou3zeoocmaeo, Xapakrepu3yonmm 3pHeKTHBHOCTD
EcTecTBO3HAHMA, MOKET OKa3aThCs IPOU3BOAUTEIBLHOCTD TPYAA: KOJIUYECTBO HYKHBIX
YenoBeuecTBY MaTepUalIbHBIX OOBEKTOB, B YACTHOCTH M dHEPIUH, IPOU3BEAEHHBIX B
€IMHUIlY BPEMEHH.

Cob6cmeennocms - IT0 MaTepHalbHbIE 00bEKTHI, KOTOPBIE IPHHAJICKAT BCEMY
YeJI0BEYECTBY U Ka)KJIOMY OTIEIBHOMY YEJIOBEKY. 3[1ECh BIIEPBbIE NOABIAIOTCA /Jenbu
KaK 9KBHBAJICHT COOCTBEHHOCTH, XOTS MX YIIIM TOPYAT M IMOYTH BO BCEX OCTAIBHBIX
3JIEMEHTax Haulero paccMorpeHus. COOCTBEHHOCTb, 3a PEIKMMU UCKIIIOUCHHUSMU,
SBJIAETCS PE3YIbTATOM IIPUCBOEHUS YEJIOBEKOM I1JI0JI0B POU3BOACTBA U
HEINOCPEACTBEHHO CBsi3aHa ¢ Pacnpedenenuem.

3akon Pacnpedenenus - 3T0 NPUHLMIIBL, 110 KOTOPBIM PACIIPEAEISIOTCS BIACTh U
COOCTBEHHOCTh MEXAY JIt0bMH. OT HEpapXUUECKOT0 pacipeeseHHs, KOra BIacTh
onpeensia paclpeaeiieHue, - 10 PbIHOYHOI0, KOTJa PACIIPEAEIICHUE ONPENEISIETCS
KOJIM4eCTBOM /[enez v onpenensiercs: 3aKkoHom, KOTOPbIA OIMHAKOBO IEHCTBYET I
Bcex. KOHKypeHILMs 3TUX MPUHILIMIIOB - OJHA U3 NPYKUH, ONPEIEISIIOIINX pa3BUTHE
yenoBeyecTBa. Ceiiuac OCHOBHOM IapaMeTp B 3ToM cdepe, 1a U BO MHOTUX JPYTUX - 3TO
/enveu.

Ce0600a - YpoBeHb CBOOOBI KQK/JJOI'0 OTJEIBHOIO YEJI0BEKa B YJOBJIECTBOPEHUU CBOUX
KEJIaHWiA, IyBCTB U OMOIMI OIPENENIATCS €T0 3I0POBBEM, CIIOCOOHOCTSIMU U 00BEMOM
IpUHAJIEKAIIEH eMy COOCTBEHHOCTH, TOCTYITHON eMy MH(pOpMaLueil, a Takxke
OrpaHUYEHUSIMU, HajlaraeMbIMH Mopasbio u 3akoHoM. [lo-BuanMoMy, COBEPILIEHCTBO
3aKOHOB U MOPAJIbHBIX OTPAaHUYEHUN JOJKHO ONPENENSTHCS ONTUMHU3ALHOHHBIM
KpUTEpUEM: JOCTaTOYHasi 0€30MacCHOCTD YEJIOBEUYECTBA B LIEJIOM IIPU MUHUMAIBHOM
OTpaHUYEHUU CBOOOBI pa3BUTHS OT/IEIBHOTO YEIIOBEKA.

Hungpopmayusa - Beiie Hamu BBeZieHO HOBoe NoHsATHE: Kotuuecmeo snmponuu-
uHgopmayuu, ynpaBisieMol KOHTPOJIJIEPOM CUCTEMBI , TO €CTh B paMKaX HacCTOALLETO
PaccMOTpEHHUS], - OTAEIbHBIM YEJIOBEKOM, TOCYAapCTBOM U YEIOBEYECKUM OOIIECTBOM
[18]. 3neck mpocrnexuBaercs cBsi3b ¢ [lamamoto u Ynpasnenuem.

Ynpaenenue - KauectBo ynpasieHus CBA3aHO ¢ Kaue€CTBOM 3aKOHOS.
VYnpasiieHue - HepapXxu4ecKoe - KECTKOE U IIPOCTOE. YIPABIECHUE IEMOKPATHUECKOE -
CII0)KHOE M MSITKOE, B BUJI€ 3aKOHOB, OTPAaHUYUBAIOLINX JEHCTBUS YeloBeKa . 3/1eCh B
KayecTBe MapameTpa MOXKET ObITh UCIOIBb30BAaHO PacIpeesieHHe KOIUYeCcTBa
sHTponuu-uHpopmaruu (i (M) JICHET), YIpaBIseMbIX BceM YeloBeYeCTBOM,
roCyIapCTBEHHBIM allapaToM U OTAeNIbHBIMU JTt0AbMHU. Eciin B cTpane I'ocynapctso
YIPaBIseT BCEM KOJMYECTBOM SHTPONUHU-UH(POPMALIMH, KOTOPBIM CIIOCOOEH YIPaBIsATh
HapoJ 3TOH CTpaHbl, TO UMEEM YUCTO TOTAJIUTAPHBIN pEXUM yrpasieHus. Ecnu
CBOOOTHOM PHTpONHEH - HHGOPMAIHEH YITpaBseT KaK/bIi OTASIHHBIA YEIOBEK, TO
uMeeM MOJIHYI0 aHapXxuio. Pacnipesienenne s3HTponuu- HHPOPMALIUH, YIIPaBIsIeMOi
l'ocynapcTBoM, OTAENBHBIM YEJIOBEKOM M UenoBe4ecTBOM B IIEJIOM peryIupyeTcs
3akonom v Mopansro. Ecnu HU TO HU JPpyroe He IEHCTBYIOT, TO KOH(IIMKT pa3periaeTcs
CUJIOW, KpalHUM IPOSIBIIEHUEM KOTOPOU sABIIsieTCs Boiina.

Hckycemeo +Mopane.

Hckycemeo -310 nndopmanysg 00 OKpyKarolieM MUpe, TpECTaBICHHAs B BUJIE
00pa3oB, pOXKAAIOIIUXCS B MO3TY HanOoJiee TalaHTJIMBbIX MpeACTaBUTENCH
yenoBeyecTBa. KOHEUHO, €ro MOXKHO ObLIO OBl ONKCATh KOJIMYECTBEHHO, HATIPUMED,
YHCIIOM KapTUH, My3bIKaJIbHBIX TPOU3BEACHUIN WU KHUT U T. 1. Y 3T0 nao 661 Ham



HEKOTOpOE BeChMa CMYTHOE IpecTaBleHre 00 ucKyccTBe. Ho rmaBHOE - 3TO TalaHT
XYI0KHHUKA, KOTOPBIA MBI TOKa MATEMaTUYECKU ONUCHIBATh HE yMeeM. [ 1aBHOE B
HCKYCCTBE TO, YTO OHO Y/IOBJICTBOPSIET IITyOMHHBIC, HMEIOIIHE OMOJIOTHIECKOE
MIPOUCXOXKIACHUE MIOTPEOHOCTH YeJI0BEKA.

MOpaJlb.' TC OI'paHUYCHUA BO B3AaMMOOTHOUICHUN HIOIIGIZ, KOTOPBIC HEC BXOIAT B
OrpaHUYeHUs, OTpeiesieMble 3akoHaMK. Mopaltb - 6osiee APEBHUI IJIaCT OrpaHUYCHUH,
gyeM 3akoHbl. OTHON U3 GOPM MOPAIBHBIX OTPAaHHUYEHHH SBISIOTCS PETUTHO3HBIC
OTpaHUYCHUSI.

[TpocnenuM 3a MOSIBJICHUEM U Pa3BUTHEM JICMEHTOB KOMIUIEKCA TPHAI,
KOTOPBIMH MBI OTICHIBAEM 4€JI0BEYECKOE OOIIECTRO.

YeJroBeK BBIIIEN U3 JKUBOTHOI'O MHpa, B KOTOpOM HECCOMHCHHO POAUIIMCH 3a4aTKU
OOIIIECTBEHHBIX OTHOIICHHUI, OCOOCHHO Y BHJIOB, OJIM3KHX K 4eoBeKy. [ToaTomy
COIMOJIOTHYECKUE 3aKOHBI B3aMMOOTHOIICHHUS JIFOJICH HMEIOT OHOJIOTUIECKYIO,
WHCTHHKTUBHYIO 0a3y. Ha Hell MbI mepBOHAYaIbHO  OCTAHOBHMCHI.

Ecaun mb1 iponabito1aeM 3a MOBEACHUEM KMBOTHBIX, TO YBUIUM, YTO B TIEPHO/I,
KOT'Jla UM HEOOXOJIMMO Pa3MHOXKAThCS, PE3KO MEHSETCS UX MOBEcHHE. Bo3HHUKAIOT
KaKHEC-TO pC30HAHCHBIC CUJIbI, 3aCTABJIAIOIINEC )KUBOTHBIX PA3JIMYHBIX ITOJIOB OTBICKHMBATDH
APYT Ipyra, y3HAaBaTh JAPYT ApyTa IO ONpeaeIEHHBIM MPU3HAKaM, HH(OpMAIIHS O
KOTOPLIX 3aJI0KC€HA, B OCHOBHOM, B TCHCTUYCCKHUX IIpOrpaMMax, NepcaaBacMbIX 110
HACJIEJICTBY. DTO CPOJICTBO COOTBETCTBYET TOMY '€HETHYECKOMY MEXaHU3MY MOJIOBBIX
B3aI/IMOOTHOHI€HI/II\/JI, KOTOpLIfI 6I)IJI BI)Ipa6OTaH B IIPOLECCC 3BOJIIOIMH MHOTOKJICTOYHBIX
OpPTraHHU3MOB.

[TonoBbIe B3aMMOOTHOIICHHUS, TIOCIIEYIOIEE POKICHUE JIETeH CO3AI0T MEPBHIE U
OCHOBHBIE YEHKN cCaMOOpraHu3allii BHYTpH BUAa. OQHAKO, HAPSITY C STUM BHYTPH BHJIA
BO3HHKAET KOHKYPEHIIUS MKy caMIlaMy 3a 00J1alaHue CaMKOU. DTa KOHKYPCHITHS
HauOoJee CUILHO MPOSBISETCS B IEPUO/I CIIAPUBAHUS U TIPOSIBIISETCS Y MHOTHUX BUJIOB B
dhopme 60prOBI caMIloB MeXIy coOoii. Camoe yAMBUTEIBHOE 37IECh COCTOUT B TOM, UTO
9Ta 00pb0a MPaKTUYECKU TTOYTH HUKOTa He KOHYAETCS THOENbIO OJTHOTO U3 HUX. 3HAYMT,
BHYTPH BHJIOB, KPOME TTOJIOBOM JTFOOBH CYIIECTBYIOT ITEpeaBaeMbIe MO HACIIEACTBY
MIPUHIIMIIBI THIIA «HE YOUil» OpraHu3M OJHOTO ¢ TOOOM BUAA. DTOT MPUHLIHII, 110-
BHJIUMOMY, TaK)K€ HOCHT TT0JIEBOH XapakTep. OHaKo, OH UMEET M IPYroe OYeHb BAXKHOE
CIIEJICTBUE. A UMEHHO — MOSBICHUE HEpapXHH CPEIU CaMIIOB U CPEJId CaMOK Y
KNBOTHBIX, ) KUBYIIUX CTadaMU. Ota HUEpapXusd NMPOABIIAACTCA B BUAC ITOJYNHCHUA
MIPOUTPABIINX OUTBY CaMIIOB O0Jiee CHIIBHBIM WIIH OOJIee arpeCcCUBHBIM, KOTOPBIM
JOCTArOTCS O0JIee MPUBJIEKATEIbHBIE CAMKH, JTYUIINE YIaCTKH 3€MIIU U T.]I.
Heo0OxomuMocTh B co3aHiH MO00HON UepapXUy BO3HUKANA Y TEX KUBOTHBIX, Y
KOTOPBIX JIO6I)I'-Ia IMUIIA U CITACCHUEC OT BpAaroB APyrux BHJI0B OBLIM BO3MOKHBI JIAIIH B
YCIOBUSX OObETUHEHHS B CPABHUTEIBHO OONBIIINE KOJJIEKTUBBL. TeM caMbIMm,
HeO6XOHI/IMOCTB B O6T)GJII/IH€HI/II/I AJI1 BBDKMBaHUWsA, CyILIECTBOBAHUE «BHYTpI/IBI/I)IOBOﬁ
T00BWY, 3alpelaronieil youBaTs npeacTaBuTeNel CBOETo BH/Ia U, CAMOE TJIaBHOE, —
CYIIECTBOBAHHE TIOJIOBOM JTFOOBH, OIPEIEISIONICH MPOI0IDKEHUE BUIA, ONIPEICIISIOT
MIEPBUYHYIO HEPAPXHUIO CTafa, JOCTABIIYIOCS YEIOBEKY BMECTE C COOTBETCTBYIOIIMHU
HACJICACTBEHHBIMU ITPpOrpaMmMamMiu OT €ro NMpEAKOB — ) XUBOTHBIX. Hmenno takasa
uepapxusl yCTaHOBHJIACh B IEPBOOBITHOM YeJIOBEUECKOM obmecTBe. [l uenoBeka
HEOOXOUMOCTh B TAKOH UEPAPXUU yCYTyOHJIach CIEAYIOMUMH 00CTOATEIbCTBAMH.



Bo-niepBbIX, JUIUTENBHBIM IEPUOIOM BHIKAPMITUBAHUS I€TEU, KOTOPbHIE
CTaHOBUJIUCH O0Jiee HE MEHEE CaMOCTOSITEIbHBIMU B TpU-YeThIpe rofa. OJHOBpEMEHHO
KEHIIUHBI PUOOPENIN CBOMCTBO, KOTOPOTO HE OBUIO Y UX MPEAKOB —
TUIIEPCEKCYAIBHOCTD - YTO MO3BOJISIIO UM YAEPKUBATh MY’KUYUH B CEMbE B TEUEHUE
JUTUTEIIBHOTO BPEMEHH . TPAKTUUYECKH JI0 TeX MOp, MOKa JETH HE CTaHYT
CaMOCTOATEJIbHBIMY, @ MHOTJIA U Ha BCIO KN3Hb. DAKTUYECKHN y UETOBEKA YCTaHOBUJICS
MHCTUTYT JI0JIFOBPEMEHHOT0 Opaka, 4To MO3BOJISIIO CO3/4aBaTh CEMBIO HA JIOJTHNA TIEPUOT
BpemeHu. Kpome toro, popmupoBanue uepapxuu y My>K4uH U HEOOX0JIMMOCTb
COBEpIIaTh COBMECTHBIC ACUCTBUS CHAYaJa MPU JOOBIYE TPYIOB YMEPIIIHNX )KHUBOTHBIX, &
3aTeM , B elle OoblIel CTeNeH!, IPU 0XOTe Ha KUBOTHBIX, IPUBOAMIIN K CO3aHUIO
MPOYHBIX, IOJITO - CYIIECTBYIOIINX UEPAPXUUECKUX POJIOBBIX I'PYIII, BO TJIABE C
JTUAEPOM, 3aBOEBABIIUM 3TO IIPABO U MOAECPKUBAIOIINM €TI0 Pa3IMYHBIMU CIIOCOOaMH,
KaK KOPPEKTHBIMH, TaK UHOTJ]a U HEKOPPEeKTHhIMH. OJIHAKO, Y YeJI0OBEKa, OKa3anach , B
CBSI3H C €r0 OTHOCUTENBHOU (pr3nueckoi ciiabocThio ¢1a00 pa3BUTOH MHCTUHKTHUBHAS
«BHYTPHBHJIOBAs JIIOOOBBY, KOTOpast HE ObUTA 0COOCHHO HY)KHA €T0 MPEAKaM, TaK KakK
JIIOJTM HE MOTJIM YOUTH JIPYT JIpyra Mpu HEMOCPEICTBEHHOM CXBaTKe.

DTO0 COCILY’KUJIO OIPEIETIEHHYIO, BO3MOKHO, HETAaTUBHYIO CIIYK0Y 4EJIOBEUECTBY
B JJAJIbHEHIIIEM, KOT/Ia B PYKH YeJIOBEKa HAavyallo MOoNaaaTh Bce 00see CI0KHOE OpyKUe.
NmenHo 3Ta c1aboCcTh «BHYTPHUBHIOBOU JTIOOBM» U SBHJIACH HICTOYHHKOM
BO3HUKHOBEHMSI BHYTPHU YEJIOBEUECKOIO BU/IA JICJICHUSI HA «HALUUX» U «HE HALIUX» 10
TOMY WJIA UHOMY MPU3HAKY, OT STHUYECKOTO JI0 KJIIACCOBOT'O, BOWH MEXIY IPYIaMu
JOJIEH, COMPOBOKIAIONINXCS MACCOBBIMU YOUICTBAMU, KOTOPBIE MPOJIOJKAIOTCS IO
CETOJHSAIIHUN JIEHb, U KOTOPBIE B CBSI3M C COBEPIIICHCTBOBAHUEM OPY>KHSI CTAHOBSITCS BCE
0oJjiee KpOBAaBBIMH U CAMOYOHIICTBEHHBIMHU.

Haubonee xapakTepHbIM B 3TOM OTHOIIIEHUU cTaid XX BEK, KOTOPBIM HApATY C
MHOT'OUYMCJIEHHBIMHU HAIlMOHAJIbHBIMU BOMHAMU , SIBUJICSL CBUJIETEJIEM IBYX MUPOBBIX
BOWH 3a MaTepUAJIbHBIN NEpeiea MUPA, IPUYEM BTOpPast U3 BOMH HOCHJIA OJTHOBPEMEHHO
SIPKO BBIPAYKCHHBIN HAIIMCTCKHUM XapaKTep, KOrja OJHa U3 Halui (3THOCOB)
MpoBO3IiIacuia ce0s Bhlllle Apyrux. B aTom ke Beke BeIUCh HE MEHEee KPOBOIIPOIUTHbBIE
IPaKJAHCKHE BOMHBI MEXKY Pa3IMYHBIMU IPYNIIAMHU OJJHOTO U TOTO K€ roCcyJapcTBa 3a
nepepacnpe/iesieHie MaTepuaibHbIX O1ar BHYTpH rOCyJapCTBa.

Opnako, eciy Obl YeTOBEUECTBO HECIIO TOJIBKO OJIMH 3apsii CAMOYHUUTOKECHHS,
OHO JIJaBHO OBI y’K€ MepPEeCcTao CylecTBOBaTh Kak BUI. Hapsny ¢ TeMu TeHISHIUSIMU
CaMOYHMUTOKEHHSI, O KOTOPBIX MBI Y>K€ TOBOPUJIA, BHYTPH OTAEIbHBIX TPy
YeJI0BEYEeCTBA BOZHUKAIIU U IPYrHe — EHTPOCTPEMUTENbHBIE CUITBI, TO3BOJISIONINE ITUM
rpynmnaM KOHCOJIUIUPOBATHCS U MPEOI0JICBATh IIEHTPOOEIKHBIE CHUITBI U CHIIBI
CaMOYHHUTOXeHUS. MTak, mepBbIMU OpraHU3aIIMOHHBIMU STYEHKAMH Y€JI0OBEYECKOTO
o0I1IecTBa ABISIOTCS CEMbU, OOBEIUHSIONINECS B pOAbl. BCe WieHbl poa CBsI3aHbl MEXKIY
co0oii, Kpome OOIICBUIOBBIX CBS3€H, KOTOPHIE K YeJIOBEKA IOCTATOYHO CJIA0bI e1e 1
HepapXUUECKUMU POJCTBEHHBIMU CBA3SIMHU, B KOTOPBIX [IEMEHTUPYIOIIYIO POJIb UTPAET
OTIBIT U CHJIa BOXKAaKa, YCTAaHABJIMBAIOIIETO CBOU «3aKOHbBD) KOOTEpPAIIUU U MOAUYNHEHUS.
[Ipu 3TOM OT IPEIKOB YETOBEKY AOCTATUCH TPOTrPaMMBbI, OTACIISIONINE BU OT JPYTUX
BUJI0B. OH JJOJDKEH OTAEMATh «HAIIUX» OT «4yXuXx». OJJHaKO, TaKOe OTIEICHUE Y
YelI0BeKa IPOUCXOIUT HE TOJIBKO JJIsi 0cO0e qpyTrux BUAOB, HO U It 0COOEH CBOETo
BH/Ia, KOTOPBIE HE BXOJAT B UUCJIO «HAMIMX». Takoe MpOTUBOIIOCTABICHUE HAIINX U
YY>KUX SIBUJIOCH IPOKJISITHEM , @ BO3MOXKHO OJTHOBPEMEHHO M JIBUTATENIEM IIporpecca



gesoBeyecTBa. MOXKHO MPENIOI0KUTh, YTO Y MEPBBIX JIOACH OHO ITO3BOJIUIIO
BBIJICTTUTHCS UM M3 ITPE/IICCTBYIONIETO BUIA M HA 3TOM 3TaIle BCE JIFOAN OBLTH CBOM.
(Orcroga BO3MOXKHO M 0OOCHOBAHHUE CYIIECTBOBAHUS B PEJIUTHSIX MEPBOOBITHBIX JIFOACH
enuHoro 6ora, o KOTopom ropoput A. Mens [55]) . 3arem , Kora HayaIOCh pacceiaeHne
YeJIOBEKa - OXOTHHKA [0 BCEMY MUY, 3TO CBOMCTBO PE3KO YCKOPsIO paccenenue. Jlroau
BBITOHSUIU JIPYT JIpyTa IPH ITOMOIIM BOMH C HACKKEHHBIX MECT M IPOUTPABIINE, HE
’KeJasi ObITh YOMTHIMH I TIOTIACTh B paOCTBO, YXOAMIIN HA HOBBIE 3eMJIH. DTOMY
IPOIIECCy CIIOCOOCTBOBANIO MHTEHCUBHOE Pa3BUTHE YEJIOBEYECTBA U €TI0 BHICOKAs
arpecCUBHOCTb.

Chauasna mosiBUJICS S3bIK - MOIITHOE CPEACTBO oOmmeHus aroneit. Jlooam ,
TOBOPUBIIIME Ha OJHOM S3bIKE, MOTJIM O0IIAThCS, TOHUMATD APYT APYTa, MOSBISIIOCH
B3aUMHOE MIPUTSDKEHHE, YTO MO3BOJISUIO CTPOUTH O0Jiee KPYITHbIE HepapXUYeCKue
rpymbl. OHAKO TOT ke SA3BIK CTAHOBHIICS M CPEIICTBOM pazoOmeHus groaei. Te, KTo
TOBOPHJI HE Ha «HAIIEM S3bIKE» CTAHOBHJIMCH «HE HAIIUMW». B OTHOIIEHNH HUX
cpabarsiBajia mporpamma — «0ei 4yKux», C HUMH MO>KHO OBIJIO BO€BaTh, yOUBaTh, OpaTh
B pa0bcTBO. OTHUMATD y HUX 3€MJIM U THILY.

IosiBienue nepsoix I'ocynapcers.

Ho s Bcero sToro HeoOXoauMbl OBUTH OOJIBIINE KOJTHYECTBA TI0AEH, U
HepapxXuueckasi CHCTeMa «CBOMX» IMOCTEIIEHHO Havyalla YCIOXKHATHCS, MOIUUHSIS ceOe BCe
OoJbIliee YUCTIO JI0eH, nenas chepy Iporu3BOACTBA Bce Ooliee CI0XKHON U
OJIHOBPEMEHHO yBEJIMUMBAs MOIIlb BOGHHOW MalllMHbI M CO3/1aBasi CUCTEMY IS
MOJ/IepKaHUsI nepapXUUeCcKoi BiIacTH. Tak MOsIBUIUCH IEPBBIE rOCy1apcTBa. beiBine
BOXHM POJIOB U IJIEMEH, CTAHOBUJIUCH IAPSIMHU, KOTOPHIE JIJISl 3alIUTHI CBOMX BJIaJIEHUN
(4acTHOM COOCTBEHHOCTH) M MTOAYMHEHHS OOJBIIMX Mace JIFOJIEH co3aBaIu BOMCKa,
TIOJIMIINIO, ¥ IAKE HAYMHAIM MHCaTh MepBbie 3aK0HbI. Co31aBaiach TUKTATOPCKast
uepapxuyueckas rocy/1apcTBEHHasi MaIllluHa.

I[HosiBJ1eHME MHTEJIEKTYAJbHOM JJIMTHI.

OAHOBPEMEHHO C 3TUM MOSBIISIIUCEH JIFOJIU, KOTOPBIE 3HAIH OOJbIIIE IPYTHX, HO
HE BXOJWINA NPSIMO B MEPAPXUUYECKYIO CUCTEMY BIACTH. DTUX JIto/Iel TU00 YHUUTOXKAIN
, TNOO TpUBIEKaI K cede uepapxu, JMO0 UHOTa OHU CaMH CTaHOBUJIMCH BIIACTh
UMYHIUMH. OHH OBUTH HOCUTEIISIMA TEX 3HaHHﬁ, KOTOPBIC 3a BpEM CBOCTO pa3BUTHUA
MOJTy4asio YeJI0OBEUYECTBO - HOCUTENSIMU YeTI0BEUECKON KyIbTyphbl. OJHUM U3 TIEPBHIX
3HAHUN ObLIN nepeaaBaBIICCCsa U3 MOKOJICHUA B IIOKOJICHUEC TPaAULIUH IIPEIKOB J'IIOJIGﬁ,
KOTOPBIX CO BpEMEHEM 000KECTBIISLITU HAPSATY C KUBOTHBIMH, 3emiielt 1 CoIHIIEM, TO
€CTb C )KUBBIMHU U HCKUBBIMU IMPEAMETAMU, BJIMAHHUEC KOTOPBIX HA POJ CHUTAIIOCH
HauOoJee cymecTBeHHBIM. U 3/1ech MOSBUIIOCH, @ BO3MOXKHO HA HHTYUTUBHOM YpPOBHE,
Mepeaaoch OT MPEAKOB YEIIOBEKa, TO, YTO ISl YeJIOBEKa CTaJl0 3aMEHON «BHIOBOM
TOOBW» — MOSBUIIACH PEJIUTHS- Bepa B OOTOB, OOIIUX JIJIs ONpeIeIEHHON TPYIIIbI IO/,
a Mo3JHEe — B €IMHOTO 0OTa BCEX JIFOJICH — UTO JIENIaeT PEITUTHIO OPYIUEM «BHIOBOU
JIIO6BI/I IJIL 9CJIOBCKaA», HO B OTJIMYHEC OT MHCTUHKTA, PCIIUTHUA — 3TO pa3BHBaIOH_[HI>'IC$I
MPOIIeCC, MPUXOAIINN K TAKOW TOUKE 3pCHUS Uyepe3 JyXOBHYIO O0OphOY, 3201y KICHHS 1
OTKPBITHUS.



31bIX 1 JOOPBIX OOTrOB HEOOXOIMMO OBLIO MOYUTATH U TAK K€, KaK U TJIaBe Poja,
OKa3bIBaTh 3HAKU UEPAPXUUYCCKOr0 BHUMaHHs. ECTECTBEHHO OHU XOTEJIH TOTO XKe, Yero
XOTEJH JIsl ce0s1 JIFOIU — €JTbI, PAIOCTH, TOUYNTAHUS, YBEKOBEUCHHsI. TaKk BOZHUKAIIN
MECTHBIC PEJTUTHO3HBIC KYJIbThI U JIFOJIA, KOTOPBIC SBJISUIUCH UX HOCUTEIIAMU. Peurus
SIBUJIACH €I1I¢ OJTHUM MOIIHBIM CPEICTBOM O0BEIUHEHUS JIFOICH, MOJIUBIINXCS 00IIEMY
oory. OIHaKO, €ClIM BOXKAKH IIEMEHH MPUXO MM WIH YXOIMIN, U KaXKIbIi MOT
MIPUBHOCUTH CBOM MPABUIIA, YTOIHBIC TOJBKO MY, TO PEIUTHUs HeClia ¢ COOOM U XpaHHIIa
0oJsiee qpeBHME, 00JIce CTaOMIBHBIC PUTYAJIbl U TIPAaBHJIa, BHIPAOOTAHHBIE MPEABICTOPUECH
Y UCTOPHEH poJia , IJIEMEHH, YelIOBeUeCcTBa. TeM caMbIM penurus Bee Oosbine U 00biie
HaYMHAJIA UTPaTh POJIb HHCTHTYTA, O0BEMHSFOIIETO JIOCH, €€ IPUIePIKUBAIOIIUXCS.
Kpowme toro, mist moaaepkanus KyibTa He0OX0IMMO OBbLITO BRIPA00OTATh MEXaHH3M,
MPUBJICKABIINN BEPYIOIIUX CBOCH MPOCTOTOM, KPACOTOM M MPOIOBEIYIOLIHI TO. YTO
OBLIO OJIM3KO OOJIBITMHCTBY JIFOICH.

IHosiB1eHME MCKYCCTBA.

Tak Ha ciy0e y peurun okas3ajloch HCKyCCTBO, KOTOPOE ITOCTENIEHHO HAYMHAIIO
UrpaTh Bce OONBIIYIO poJib. YenoBeKy OT )KMBOTHBIX JOCTAJIOCh MHOTOE U TJIaBHOE —
MOJIOBOM MHCTHHKT, HEOOXOIMMBIH /17151 TpOJobKeHus poja. [lonroroBka u peanusanus
II0JIOBOT'O AKTA CONIPOBOXKIAETCS CUIIbHBIM YA0BOJILCTBHEM. 300pasurensHoe
HCKYCCTBO (Hampumep, MpaBIoNog00HOE H300pakeHNe KEHCKUX U MYXKCKUX (puryp)
MO3BOJISUIO, , IPOJUIEBATh YAOBOJILCTBHE OT MIOJOBOH JIIOOBU KYJIBTUBUPOBATH €0 €I
6osiee 00bEMHATH WICHOB Po/ia WK TieMeHU. [103ToMy OHO MOTJIO CITY’KUTh OYEHb
CHJIBHBIM CPEACTBOM JOIMOJIHUTEIBHOIO 00BEANHEHNUS JTI0AeH. AHAIIOTUYHYIO POJIb,
BO3JEHCTBYIOIYIO Ha ITOJCO3HAHNE YEJIOBEKA, UTPala My3bIKa, JAIOIIAsl 0Ou4Ull pumam,
PE30HaAHCHO 00beOunAowuIl BeeX e€ CIyIAoUMX U BocnpuHuMatonux. Ciaymas u
UCIIOJIHSAS OJTHU U T€ K€ MEJIOJNN U PUTMBI, JTIOAH B 3HAUUTEIBHON MEPE OLYILIAIH CBOE
eanHcTBo. OTCr0/1a y BCeX HapOo/10B MOSIBISUTUCH pUTYyaibHbIE TaHIBl. Oco0ast BaXKHOCTh
MY3BIKH JIJIS1 JIFOJIEN CBSI3aHA TAKXKE C TEM, YTO OCHOBHBIM CPEJICTBOM BHYTPHUBHIOBOM
nH(pOpMalIUK CTAaHOBUJIACH 3BYKOBas pedb. CONMPOBOXKACHHUE 3BYKOBOM peun
MY3BIKaJIbHBIM COIIPOBOXK/IEHUEM PEe30HAHCHO YCUINBAIIO TO U Apyroe. Kaxmnoe HoBoe
MHTEJJIEKTYaJIbHOE TOCTHKEHHUE YeI0BEeYeCTBa — PeUb, MMCbMEHHOCTh, KHUTOTleyaTaHHe,
¢dororpadus, KuHO, TEIEBUICHHE, JOCTABISIOIIEE YETOBEKY YAOBOJILCTBHE,
UCIIOJIb3YETCS] UM ISl CO3/TaHUS IIPOU3BECHUI HCKYCCTBA.

Mopans

Jpyrum He MeHee BaXKHBIM 3JIEMEHTOM, BO3BHUKHOBEHHE KOTOPOI'O CBSI3aHO C
peerI/Ieﬁ, ChIr'paBIIMM OTPOMHYIO POJIb B pa3BUTHHU YCJIOBCYECTBA — ABUJIACh MOpPAJIb —
TO €CTh HEMHUCaHbIE, a O3/JHEE MMCAHbIE MPABUIIA B3aUMOOTHOILLIEHU MEXKTY JIF0JIbMH,
OMMPECACIIABINNX U OIMMPEACIIAIONIINX TC PCAJIBHBIC ITpaBUJIa, KOTOPBIX TOJIXKHBI
NpUACPKUBATHCA JIIOAU B CBOUX B3aMMOOTHOIICHUAX, I-ITO6I>I HC HAHCCTHU BpCJa Apyr
Ipyry. MopanbsHbie ITpaBuiia, BIpaOOTaHHBIE PETUTHSIMU, JIOKUIUCH B OCHOBY TE€X
3aKOHOB, KOTOPBIC CO BPECMCHCM IOJIKHbBI GBIJII/I H31aBaThb UCPAPXH BJIACTH, I-ITOGBI



COXPAaHHTH ATy CaMyI0 BIACTh. [Ipy 3TOM MOpasib BO MHOTOM 0a3upoBajiach Ha YaCTH TEX
00BEIMHUTEIBHBIX UHCTUHKTOB, KOTOPBIE YEJIOBEYECTBO YHACIEAOBAIO OT MPEAKOB U Ha
OTIBITE B3aUMOOTHOIIEHUS JIFOACH MEX 1y CO00i.

IIpaso.

[TosiBeHre 3aKOHOB, KOTOPBIE CHavaja JOHKHBI ObLIH 3aIIUAIIATH BJIACTh U
COOCTBEHHOCTH T€X, Y KOTOPBIX OHA YK€ ObLIa, CO3JaJIM COBEPIIICHHO HOBYIO CUTYAIIUIO B
YEJIOBEUECKOM OOIIECTBE M TIO3BOJIMIIN JIFOIIM Ha4aTh MBICIUTh O COBEPIIEHHO HOBOM ,
HE3HAKOMOM WM JIOTOJIE TOCYIapCTBEHHOM yYCTPOMCTBE, B KOTOPOM BIIACTBOBAI OBl HE
JTUKTATOP, KOTOPOMY UEPAPXUUYECKH IMOTUHHSIIOTCS BCE OCTAIBHBIC U KOTOPBIA caM
M3JIaeT BBITOJIHBIC €My 3aKOHBI, a 3aKOH, U3/1aBaeMbIi CIICIIUATBHBIM 3aKOHOIaTEIHbHBIM
OpraHoMm, H30paHHBIM BCEM HAPOAOM, U JCHCTBHE KOTOPOTO OKA3bIBAETCS OJIMHAKOBBIM
JUTSL BCEX YICHOB OOIIECTBA — TaK MOSIBUJIMCH UICH IEMOKPATHH, JINOSpaTN3Ma,
OTKPBITOT'O OOIIECTBA, KOTOPBIE, XOTA U C OOJIBIIUM TPYIOM, BCE OOJIBbIIIE IPOHUKAIOT BO
Bce ciiou obmiectBa. OHAKO, HU MOpaJib, HU 3aKOH, HA PEITUTHS HE MOTJIH JI0 CHUX ITOP
MPEO0TETh YHUUTOKEHHUE OJTHOM YacThIO YeIOBEUECTBA APYroil - BOMHBI, KOTOPBIE C
pa3BUTHEM ITUBUIIM3AIUH CTAHOBSTCS BCE 00JIee )KECTOKUMHU. ITO CBS3aHO C TEM, UTO BCE
9TH 00BEIUHUTEIBHBIC TCHICHIIMA U OTPAaHUYUTEIbHBIC 3aKOHBI , U Ja)KEe BEIIMKUE
PEIUTHO3HBIC TCUCHUS C MX €AMHBIM OOTOM U IMPOBO3TJIAIIAEMON HMH JTFOOOBBIO KO BCEM
JIOISIM, IEHCTBOBAIIU U JACUCTBYIOT XOTS | JUIsl OONBIINX U Bce Ooiee BO3pacTaIOIINX
TPYIII JIFOJIEH , HO TOJBKO ISl ONIPE/ISIICHHON YaCTH YeJI0BEUECTBA, KOTOPYIO OHH
CUUTAIOT «CBOUMUY» , OyJIb TO OMPEeNIEHHBIN THOC WM CYIIEPITHOC, JKUTEIH OTHOTO
roCy/IapCcTBa , MPEICTABUTEIIA OJTHOTO Kilacca WITH JIFOIU, HCITOBEAYIOIIHE OHY
penuruto. Bee ocTanbHble 1715 HUX CUYMTAIOTCA YY)KUMU, U K HUM HEIPUMEHUMBI YKe
HUKAKHE 3aKOHBI M OrpaHuYeHHs. VX MOXHO yOUBaTh, TpabUTh, TaXKe TpeBpaIiarh B
paloB.

Tonbpko B mOCIEIHNE TOBI, B CBSI3U C HHTCHCHUBHEUIITUM Pa3BUTHEM
MIPOU3BOJICTBA, PhIHKA, (MHAHCOBO- JIEHEKHOM CHCTEMBI, Pa3HOOOPA3HBIX CPE/ICTB CBS3H,
HE OTPAaHWYEHHBIX MPOCTPAHCTBOM, JIFOJIH B OOJIBIIMHCTBE CBOEM ITOHSIIH, YTO OHH
SIBIIIFOTCSI IPEICTABUTEISIMHU OJHOTO BHJIA M UTO YEIIOBEK - €T0 JKU3Hb U MpaBa- MPEBBIIIE
BCET'0 U HE MOT'YT OBITh H3MEPEHBI HUKAaKUMHU MaTePUATBHBIMU KPUTEPUSIMU. TakuM
o0pa3oMm, TOIBKO ceifuac, ¥ TO He Be3/Ie U He BCErJa, YeJIOBEYECTBO CO3HATENLHO HAYalI0
BBIPa0aTHIBATh HOBBIC JIHOEPATbHBIC 00BEIMHUTEILHBIC MOPATHHBIC U TIPABOBBIC
KpUTEpUU, KOTOPBIC HA HOBOM, YEJIIOBEYECKOM YPOBHE MO3BOJIAT B PAMKAX PHIHOYHOTO
COTPYTHUYECTBA-KOHKYPEHIINN PEATN30BaTh BUIOBEIC 00 TUHUTEIILHBIC TCHCHIINH,
KOTOpbI€ HAa MHCTUHKTUBHOM YPOBHE JIJISl UEIOBEKa JI0 CUX Top He cpabaThiBasid. ITOT
MOJIX0JT TOTPedyeT pa3paboTKM HOBOI'O MUPOBOTO 3aKOHO/IAaTEIhCTBA, HOBOM MOPAJH, a,
BO3MOXKHO ¥ HaXOKJEHUSI OOIIETo S3bIKa Y BCEX MUPOBBIX PEUTHIA. AHATOTHYHBIHA
0OIINH S3BIK TOHKEH OBITh HAMACH U MKy HAYKOM, KOTOpasi BCe OOJIbIIE B O0IbIIIe
CTAaHOBUTCS MEXIYHAPOIHOM, M PEIIMTHO3HBIMU YUYCHHUSIMH, XPAHSIIUMHU BECH OMBIT
JeloBevecTBa Kak Buaa. CHHEPreTHYeCKUe METOIbl aHAIN3a IPUPOJIBI M OOIIECTBA, 110
HaIlleMy MHEHHIO, CTIOCOOHBI CHITPATh 3/1€Ch PEIIAIONIYIO POTIb.

MartepuaiabHbie 60raTcTBa u pacnpeaejaeHne COOCTBEHHOCTH.



Bermre Obiia ykazana rpy0ast mKajia MacTaboB, CBA3aHHAS C YEJIOBEYECKOM
HOIYJISIIUEH, TIPY 3TOM OJIMKHM TI0JIEM 3TOH CIOKHEHIIe cucTeMbl Oblila Ha3BaHa BCS
Bemiua u gaxke ConaHeunas cucrema. OaHako, B 1€HCTBUTEILHOCTH, IOJIE YEJIOBEUECTBA
MMEET OYCHb CIIOKHYIO CTPYKTYPY, YTO U ONPEAEISIET CI0KHOCTh CaMOT'0 YeJIOBEYECTBa
KaK CUCTEMBI.

[TomerTaeMcst HEMHOTO pa300paThcs B 3TOM 1oJie. Bo - mepBhIx, 4eI0Be4ecTBO
SBIISICTCSA IPOCTO OJHUM U3 OHOJIOTHYeCKUX BHIOB. Clie10BaTeIbHO, BOIHOM
YeJI0BEUECTBA KaK OT/IEIBHOTO KBAHTA SIBISIETCSI COBOKYITHOCTh OHMOJIOTMYECKUX BUIOB.
YenoBeuecTBO ABIsETCS YacThio bruocdepsl, oHO poauiock B Henpax buocdepsr,
U3y4EeHUE €r0 HCTOPUU HEBO3MOXKHO 0€3 N3y4eHHUsI HICTOPHU JKHBOT'O BEIIECTBA
ounochepsl. OTCr0/1a BOZHUKAET BOIPOC O B3aMMOJICHCTBUH YEJIOBEUECTBA C APYTUMU
OMONIOTMYECKUMH BUIAMHU.
3T0 B3aUMOJICHCTBHE, KAaK 1 MHOTHE JIPYTHE TUIIBI B3aUMOICHCTBHSI, UMEET
TPUAJANIECKYIO CTPYKTYPY M OTpeNelisieT crennupuueckre BOJTHOBBIE CBOMCTBA
YeJI0BEYEeCTBA KaK CI0KHOM TPAHCHOPTHO-MH()OPMAITHOHHON CHCTEMBI.

1) OOmeH BeIIECTBOM.
3TO TNIaBHBIN THIT OOMEHA - OCHOBOW MUTAHMUS YEJIOBEKa SABISACTCS OMOJIOTHYECKAs THIIA
— TO €CTh IIPOUCXOIUT NOCTOSHHBIM OOMEH BELIECTB MEXK/y YEIIOBEKOM H APYTHMHU
oOobekTamu 6uocdepsl. [Inmia yenoBeka oueHb pa3HOOOpa3Ha, a ClIe0BATEIBHO,
CBSI3aHHOE C JJOOBIBAHWEM MUIY OOIICHHE YeI0BeKa C IPYTUMH BUIaMH KHUBOTHBIX U
pacTeHil UMeeT OueHb IUPOKHUIl TUara3oH nmapaMerpoB. bruonornyeckoe mome
YeJI0BeYeCTBA TPEOYET CIEMaTbHOIO U3yYeHUs, KOTOPO€E B NEPBOM MPHOIMKEHUN
Oy/ieT BBIITOJHEHO HIDKE.

OcTtaTkaMu CTOJIa YeJIOBEKa, TAKXKE MUTAIOTCS Pa3IMYHbIC )KUBOTHBIE M pACTEHUS.
2) OOwmen sHeprueii. OOMeH sHeprueil ¢ OMOIOrnIeCKUMU 00hEKTaMHU MPOUCXOINT, B

OCHOBHOM, yepe3 0OMEH BELIECTBOM. X MMHUECKUE MPEBPAIIECHUS, TPOUCXOASIIIE

BHYTPH OpTaHM3Ma YeJI0BEKa C MOTPEOIIEMON UM MTUIICH SBISIOTCS TIIaBHBIM

HCTOYHHUKOM 3HEPTHH, ONPeIeNIIoNIeH )KU3HEeHHbIe CHITbI YenoBeka. CyIlecTByeT

elle OH, KOCBEHHBI UCTOYHUK 0OMEHa SHEprHel MKy YEIOBEKOM U OBLIBIMU

6uocdepamu u Hacroseit ouochepoit. [Iposa, yroas, HedTh, TOpQ, ra3 — ABIAIOTCS

MCTOYHHUKAMH TEIlIa, TAaK HEOOXOJMMOTO JUTSI YeTIOBEKa, a TAK)KE HCTOUHHUKAMH

3JIEKTPUUECTBA U TOIUIMBOM JUIsl CO3/1aBa€MbIX UM MAaIIMH. A BeJlb BCE ITH

WCTOYHHKH TETIa U APYTUX BUAOB DHEPTUH OBLIH 1O OOJIBIIEH CBOCH YaCTH TOIBKO

YTO WJIM OYEHbB JIaBHO YacThio Ouocdeprl. CyliecTBEHHYIO POJIb B SHEPT€TUYECKOM

00OMEHE 4eJI0BEYECKOT0 OOIIECTBAa UTPAET OJICXK 1A, KOTOPYIO HOCSAT JTFOH, KOTOpast

TaKXKe 04Y€Hb YaCTO MMEET OPraHMUECKOe MPOUCXOXKIACHHUE.

3) OOmeH uHpOpMAIUEH.

3TOT mpotecc emie 6ojee CI0XKEH, UM JIBa IIEPBhIX, TaK KaK JKUBas KIETKa,
YeJIOBEK, YeJI0BEYECKOe OOIIECTBO, B OCHOBHOM, SIBJISIFOTCS WH(GOPMAIIMOHHBIMH
CHCTEMaMH, TO €CTh CHCTEMaMH, OyyIiee KOTOPhIX UMeeT O0JIbIIOe, BOZMOKHO
OecuucieHHOe Yucio OudypKalmoHHbIX BapuaHTOB. [IpakTHuecku Bech opraHu3M
YeJIOBEKa, a TAKXKE BCA CTPYKTYpPa YEJIOBEYECKUX B3aMMOOTHOIIECHUH yIpaBiIsioTCs
CIIO’KHEHIIINM KOHTPOJIJIEPOM WIIA CHCTEMOM CBSI3aHHBIX MEXKIy CO00W KOHTPOJLIEpOB. B
CBSI3U C 3TUM, HH(POPMALIMOHHBIH 00MEH uesioBeka 1 OMochepbl UMEET CBOIO IOCTATOYHO

CIIO)KHYIO CTPYKTYpY..
Haunewm c k1€T04HOTO ypOBHS.



Haubosnee BayKHOM /7151 UeIOBEKA M YEJIOBEUECTBA SBJISETCS TeHeTHYEeCKast MH(opMarus,
COCPEOTOYCHHAs B TEHOME 4eJIOBEKA. XOTS B HACTOALIEE BPEMs CUMTACTCA, UTO 3Ta
nH(pOpMAaLKA MEHIETCS O4SHb MAJIO U CIIy4aifHO, MBI HE MOXEM C 3TUM TOJIHOCTHIO
coryacutbes. Bupycel (4acte 6uocdepsl) nonazsas BHyTpb KJIETOK Y€lIOBEKa U
BCTPaMBasICh B €r0 T€HOM, KaKUM-TO 00pa30M MEHSIOT T€HETHYECKYI0 HH(POPMALIHUIO.
Kpowme Toro, riiobanbHble, UMEIOIUE JUIUTENbHbIA EepUoJl U3MEHEHHS OKPYKatoLIeH
CpEebl COXPaHSIOTCS B JOJITOBPEMEHHOM MaMATH YEJIOBEKA, BbI3bIBAsI U3MEHEHUS
CTEpPEOTHIIOB €ro MoBeieHus. Tak Kak I0JOOHBIE CTEPEOTHUIIbI, COITIACHO JaHHBIM
aTOJIOrOB [6], MOTYT TIepeaBaThCs 1Mo HACICACTBY B BU/I€ HHCTHHKTUBHOTO ITOBEJICHUS,
TO MOKHO CZEJIaTh BBIBOJ , YTO CYILIECTBYET HEKOTOPBIH MEXaHU3M, OTJIMYHBIN OT
CITy4ailHBIX N3MEHEHHH U MOCIIEAYIOIIEr0 €CTECTBEHHOTO 0TO0Pa, BBI3BIBAIOLIHIA
LieJIEHANPaBICHHOE U3MEHEHHE TeHOMa OMOJIOTMYECKUX 0OBEKTOB, B YaCTHOCTH,
4eJI0BeKa, KOTOPbIN IPUBOJAUT K TOMY, YTO T€HOM MEHSIETCA TaKUM 00pa3oMm, YTO ero
M3MEHEHMSI IPUCIIOCA0IUBAIOT BUJI K CYIIIECTBEHHBIM U JJOJITOBPEMEHHBIM U3MEHEHUSIM
OKpY>KalOILEH CPeIbl.

Kpome Toro, yuéHsle B HacTos1ee BpeMsl CUMTAIOT, YTO YEIOBEK IPOU30LIEN OT
KaKoTo - TO BHUJIa YEJI0BEKOOOpa3HbIX 00€3bsIH, a T€ OT ellle 0osiee paHHUX IPEIKOB,
CJIeZIOBATENbHO, B TEYEHHUE BCEr0 BPEMEHHU CYIIECTBOBaHUS OMOC(Ephl POUCXOANIIA
cnennuyeckas nepeaaya KoJUPOBAHHON HHPOPMALIUK OT 0COOHM K 0COOM — MIMEHHO 3Ta
nepeaaya HHGOPMAIMK U ONIpeJeNsieT eJUHCTBO OMochepbl U HEBO3MOKHOCTb IIOJIHOTO
BBIJICJICHUS YEJIOBEKA M3 OKPYKAIOIIETro ero OHOChEpHOTro MmoJIs.

2) [pyras yacte HH(pOpMAIMK NTEpeJaeTCs YeI0BEKY OT OMOJIOTHUECKUX 00BEKTOB
4yepe3 XUMUYECKHE MTPEBPALLEHUS , KOTOPbIE OCYIIECTBIISIOTCS C OpraHUYECKOM MUILEH B
OpraHu3Me yesoBeKa. JTa HHPOpMalKs MO3BOJISIET OTHICKMBATh PE30HAHCHBIE
CTPYKTYpHI B ITUIIE YETOBEKA U B €r0 KJIETKaX U TEM CaAMbIM CYIIECTBEHHO SKOHOMHUTD
3aTpaThl Ha Pa3JIOKEHUE MUILN U CTPOUTEIBCTBO KJIETOK OPraHNU3Ma YeJIOBEKA.
OCc00€HHO BaXHYIO POJIb UTPAIOT B ’TOM OMOJIOTHYECKH aKTUBHBIC BEIIIECTBA,
coJiepKalrecs B Pa3IMUHbIX OMOJIOTHYECKUX 00BEKTaX M UTparoIIne poJib (EepPMEHTOB,
JIEKapCTB, BUTAMUHOB M CTUMYJISITOPOB.

3) Tpetbs yacTh HH(pOpMAIMK 00 OKpYXkKarollleM MHUpe U 0 6rocdepe, B YaCTHOCTH,
MOCTYIAET Yepe3 OpraHbl YyBCTB U BOCIPUHHUMAETCS] HEPBHBIMH KJIETKaMH. JTa 4acTh
uHpOpMaIUU UMEET KOMIUIEKCHYIO PUPOY, HO OHOIOrnyeckas KOMIOHEHTa UTPpaeT B
e€ 00beMe He MOCIIEeIHION POJlb.

[TorpoGyeM OIEHUTh Maccy KUBOTO BEIIECTBA - OJHOW M3 BOJIH, JIsi KOTOPOi
YeJI0BEYECTBO SIBJISIETCSI KBAHTOM, 0JT KOTOPOU Moka 1 OyJaeM MoHUMaThk 6uoc, ouoty. B
MoHorpaduu [56 ctp. 25] Hanmcano: “YKuBoe BemecTBo 1Mo CBOeH Macce MpeACTaBIIseT
co0oii erie 0oiee HUUTOXHYIO YacTh Onochepsl. Ecim skiuBoe BEmecTBO paBHOMEPHO
pacnpeneNnTh 0 MOBEPXHOCTH HAIIEH IIAHETHI, TO OHO MTOKPOET €€ CII0EM TOJILIUHON
TobKO 2 cM=0.02M. Mexly TeM HIMEHHO )KHBOMY BELIECTBY MPHUHAIIEKUT, 10 MHEHHIO
B.U. Bepnajckoro, rnaBHasi poib B pOpPMHUPOBAHUH 3€MHOM KOPBIL.»

C nmpyroit CTOPOHBI MBI 3HAEM, YTO MTOBEPXHOCTH 3eMitH cocTaBiisieT 5.10% 10**8 km**2
=5.1%10**14m**2 [17]

Torma o0wem >xuBOrO BemiecTBa paBHsieTcs 10%*#13 m**3

A ero macca, - npubnusurensHo, 10%*13 ToHH.

Hrak, macca uenoBedecTBa coctabisier yxe 10%*-4- 10**-3 ot Bceld Macchl )KUBOTO
BelIeCTBa Ha 3emJle. ITO OYE€Hb MHOTr0. YeoBeuecTBO HapyIIMIIO BCE MPOIOPLHH,



KOTOpBIE CYIIECTBOBAIM B OMocdepe 10 ero Bo3HUKHOBeHHs. U 31ech TauTcst Gombluas
OIIACHOCTH JUJIs YeIOBEKa, KOTOpasi MOXKET MPUBECTH K TNI00aTbHOMY KPU3UCY
YeJI0BEYEeCTBA B OYCHD OJIM3KOM OynyIiem.

Hazoewm emie oany mudpy [56. Ctp. 54]. «Akagemuk bopuc bopucosnu
[TonbrHOB (1877-1952) 00paThi BHUMAHKE €IIIe Ha OJTHY OCOOEHHOCTh KUBOTO
BemiecTBa: « KonnuecTBo Macchl )KUBOTO BEIIECTBA, COOTBETCTBYIOIIETO JAHHOMY
MOMEHTY, HE MOXET JaTh MPEICTABICHHUS O TOM IPaHAMO3HOM KOJINYECTBE €€, KOTOpOoe
MIPOBOMIIO CBOIO pabOTy B TEUEHHE BCErO BPEMEHH CYIIECTBOBAHUS Opranu3mMoBy. 1o
CYIIECTBY, Macca OMOTEHHOTO BellecTBa MeTabnochepsl — TO HHTErpall MacChl JKUBOTO
BelIECTBa 3€MJIH I10 I'€0JIOTUYECKOMY BPEMEHH, COCTABIISIONIEH O OLIEHKE T€0XUMHUKA
Cepres 'epmanoBuua Hepydesa , 2,4*10**20 ToHH. TO €CTh JTUIIIb HA TIOPSAIOK MEHBIIIE
Macchl 3eMJIN.

Tem caMbIM, TPAKTUYIECKH BCS 3eMITSI SIBJISICTCS MAaTEPHATBLHBIM TT0JIeM OHOChephl a
CJIEIOBATENBHO U MOJIEM OJTHOTO M3 HanboJiee aKTUBHBIX B HACTOSAIIEE BpeMs €€
HJIEMEHTOB — YEJIOBEKA. .
Hexkotopblie nHTEpecHbIe cBeieH st 0 OroTe. [56] . « CuuTaroT, 4To B COBPEMEHHOI
ounocdepe npepacraBaeHo 0koio 2*10**6 BumoB ( a 3a BCe BpeMsl CYIIeCTBOBAHUS
ouocdeppl ux ObuTO HE MeHbIIe 1*10%**9) mpudeM KakIbIii M3 STUX BHIOB , B CBOIO
o4epe/lb, MOKET BKJIFOYATH B C€0sI MIJUTHOHBI U MUJUTHAP.IBI OCOOCH, TUCIIEPCHO
pacnpeieieHHbIX B TPOCTPAHCTBE. »— KaXAbIi BU — 3TO BOJIHA, COCTOSAIIAS U3
OTJIEJIbHBIX KBAHTOB — OCOOEH.
[56, ctp 38] « B kHure «Xumudeckoe crpoeHre 0nochepsl 3eMITH U €€ OKPYKEHHUS»
BepHasckuit moctaBii BOIPOC O TUIIAX BEIIECTBA, ClIararoiux onocdepy:
“BemectBo e€ (6buocdepsl.- A.JI. ) COCTOUT U3 CeMU TITyOOKO Pa3HOPOIHBIX MPUPOIHBIX
4acTel, Ne0JIOTMYECKU HE CIIyJailHBbIX.

Bo-niepBbIX, U3 COBOKYIHOCTH >KUBBIX OPTaHU3MOB - )KHBOTO BEILIECTBA, PACCETHHOTO B
MHUpHATIaX 0COOCH. ..

Bo- BTOpBIX, MBI IMEEM JIENIO C BEIIECTBOM, CO3/]aBaeMbIM U TiepepadaThiBaeMbIM
KU3HBIO ¢ OMOTCHHBIM BEIIECTBOM, HCTOYHUKOM YPE3BBIYAIHO MOIITHOW IMOTCHIIHATLHOM
SHEPruM (KaMEHHBIN YroJib, OUTYMBbI, U3BECTHSK, HEPTH U T.A. ). JKUBbIE OPraHU3MbI B
HEM I10CJIe €r0 00pa30BaHuUs Te0JOTHUECKH MaJIOeSTEIbHBI.

B TpeTbux , MBI IMEEeM BEIIECTBO, 00pa3zyeMoe MpoIieccaMu, B KOTOPBIX KUBOE
BEIIECTBO HE YYaCTBYET: KOCHOE BEIIECTBO, TBEP/IOE, JKUIAKOE U ra3000pa3Hoe. ..

YerBepras 4aCTh — 3T0 OMOKOCHOE BELIECTBO, KOTOPOE CO3/IAETCsl OJHOBPEMEHHO
YKUBBIMH OpTraHU3MaMHU U KOCHBIMH TIPOIECCAMH, TIPEICTABIISIS THHAMUICCKUE
PaBHOBECHBIE CHCTEMBI T€X U IPYruX. TakoBbI BCS OKEaHUYECKas U TTOYTH BCS ApyTras
Boja Ouocdepsl, HeTh, TOYBA, KOPaA BRIBETPUBAHUSA U T.J1. OpraHU3Mbl B HUX HTPAIOT
BEAYIILYIO POJIb.

B-niaThIxX , BemecTBo, HaXOIIeecs B paJHOaKTHBHOM pactiajie B popme
HEMHOTUX OTHOCHUTEIHHO MPOYHBIX PAJHOAKTUBHBIX JIEMEHTOB. .. MBI 37IeCh UMeeM
JeTI0 ¢ XUMUYECKUMH JIEMEHTaMHU CIIOKHOTO W30TOITHOTO COCTaBa , POHUKAIONIIMH BCE
BelecTBO Orochepsl U UAYIIMMH Ha TTyOUHY, HaM HEM3BECTHYIO. ..

C npyroii cTOpoHBI, Bce BelecTBO buocepsl U, Mo- BUAUMOMY, HE TOIBKO
onochepsl, MPOHUKHYTO IIeCTOi (GopMOoii BelecTBa — pacCeIHHBIMH aTOMaMHU, KOTOPBIE
HEMPEPBHIBHO CO3AAI0TCS U3 BCSIKOTO PO/ia 36MHOI'O BEIIECTBA MO/ BIUSHUEM
KOCMUYECKUX U3JIYYECHUH. ..



Hakowner, ceqpMbIM TUTIOM 36MHOT'O BEIIIECTBA SBIISIETCS BEIIECTBO KOCMUYECKOTO
MIPOUCXOXKACHHUS. . .»

Hemoxo 0b110 OB HAWTH XOTs OBl TPUOIMKEHHO MACCHI ATUX COCTABIISIOIINX
6uocdepsl. OnHAKO, MBI MOKEM YIIPOCTUTH MTOKA ce0e 3a7auy U MPOCTO Pas3/IeIUTh MacCy
ounocgeps! Ha )KUBYIO U KOCHYI0. TeM caMbIM, B3aUMOICHCTBUE YETIOBEUECTBA C KOCHOM
4acTbio OMocdephl B paMKax Halllero NpuOIMKeHHOTO paCCMOTPEHHUS PUOIN3UTETHHO
SKBUBAJICHTHO B3aUMO/JICHCTBUIO CO BCEM 00BEMOM 3E€MJIH.

a) O6meH maccoil. Jlumb HeGobIII0e KOTMYECTBO TBEPABIX HEKUBBIX MAaTEpUAIOB
SIBJIICTCSL IPEIMETOM HEMOCPEACTBEHHOTO TUTaHusI yesoBeka. Hanpumep, conb. OnHako,
CYLIECTBYIOT KUAKUHN U ra3000pa3Hblii MUHEPAJIbl, €3 KOTOPHIX KU3Hb YEJIOBEKa, KaK U
MHOTHUX JIPYTHX )HUBBIX CYIIECTB HEBO3MOXKHA. DTO BoJIa ¥ BO3AyX. FIMeHHO 3TH
HEOHOJOTHYECKHE SJIEMEHTHI SIBJISIFOTCSI OCHOBOM, Ha 3JIEMEHTaX KOTOPOH CTPOSITCS BCE
KUBBIC OpraHu3Mbl. OHU COCTaBJISIOT B MACCOBOM OTHOIICHHUU OOJIBIIYIO YaCcTh TOTO
T0JIs1, KOTOPOE MOPOAUIIO KHBOE BEUIECTBO U YETIOBEUECTBO, B yacTHOCTH. [Huapocdepa
u atMoc(epa — JIBe II00AIBHBIE CPEJIbl, KOTOPBIE HAPSIY C TIOBEPXHOCTHIO 3eMITH,
MOPOIUITH BCE KMBOE. TOra Kak BEIECTBa, COCTABIISAIOIINE TOBEPXHOCTh CYIITH
MePeIaloTCs YeIIOBEKY , KAK 1 MHOTHM JPYTHM XUBOTHBIM, Y€pe3 )KHUBOE BEIIECTBO
PaCTUTENBHOM U KUBOTHOM MPUPOABI, 0OMEH BOJBI U BO3yXa OCYIIECTBISCTCS
HEMOCPEJACTBECHHO Ka)/IbIM KBAHTOM UYE€JIOBEYECTBA, KAK/IBIM YCIIOBEKOM TIPU TOMOIIIH
CHEIHATM3UPOBAHHBIX CUCTEM. (JIBIXaTEIbHOM, MUIIEBAPUTEIHHOM, KPOBEHOCHOU U
BBIJICTTUTEIILHOM ).

B cBs13u ¢ pazBuTHEM YenoBeUeCTBA IOCTENIEHHO YBEIMUUBAJCSI 00beM 0OMeHa
BEIIECTB MEXK1Y PACTYIIUM YEJIOBEYECTBOM M HEXKMUBOU MPUPOIOH, CBSI3aHHBIN C
TPYIOBOM AESITENFHOCTHIO YEIOBEKA.

OfHMM W3 TJIaBHBIX CBOWCTB YEJIOBEUECTBA KaK BOJHBI SBIISETCS TCHICHITUS K
CaMOCOXPaHEHHIO U JIaXke K POCTY, SBIISAIOMIASACS IBUKYIIEH CUIION JTF0O0T0 BOJHOBOTO
JBUKCHHSI, PE30HUPYIOIIETO C OKPYKAOIIEH CpeIoi — moJieM. Y KHUBBIX 00BEKTOB dTa
TEHJICHIIHSI IPOSIBIISIETCS B CTPEMJICHHH HE TOJBKO 00ECTIeYrBATh ONTUMAIIbHBIE YCIOBUS
Ut 0OOMEHa HEOOXOIUMBIMH IS CAMOIIOCTPOCHUS ¥ Pa3MHOKCHUS OPTaHUYESCKUMHA U
KOCHBIMH BEIIIECTBAMH, HO M B CO3JJaHUM KOM(OPTHBIX YCIOBUH CYIIECTBOBAHMUSI, TO €CTh
obecrieueHnu 0€30MaCHOCTH KaK BCEM CUCTEMBI B IIE€JIOM, TaK U OTAEIBLHEBIX €€
AIEeMEHTOB. {711 yenoBeka STOT MPHUHIIUII TPOSBIISETCS HE TOJBKO B JOOBIBAHHUH MUIITH U
BOJIBI, UTO MPUBOJIUAT K HEOOXOJUMOCTH B3aUMOICHCTBOBATE, IIPU ATOM B OOJIBIIIMHCTBE
ClIy4aeB KOHKYPHPOBATh C IPYTHUMH KUBOTHBIMHU, HO U HEOOXOAMMOCTH 00ECTIeYnBaTh
cebe KoM(pOpPTHOE CYIIECTBOBAHUE B YCIOBUIX CHIIbHBIX NEPENaoB TEMIEPaTyphl. ITO
MPUBOJUT K HEOOXOAMMOCTH HMEHHO JIJIsl YeJIOBEeKa, He CaMOT0 CHIILHOTO KUBOTHOTO,
TeM 00JIee He UMEIOIIETO Ha TeJIe BOJIOCSHOTO IMOKPOBA, UMETH JIBa aTprOyTa, KOTOPHIC
MO3BOJISIFOT AKTHUBHO YIPABJIATH COOCTBEHHON 0€30MaCHOCTHIO — OJICKAY M SKUJIHIIIE.

W Ta u qpyroe, 1Mo pasHOMY, BBITIOJHSIOT KaK HEIIOCPEICTBEHHO 3alUTHYIO, TaK U
TEPMOPETYIUPYIONTYIO (PYHKIIHH.
3/1ech CTOUT HEMHOTO 00OpPaTUTHCS K HCTOpHUH. Kak Mpu co3IaHuM OJCK/IbI, TaK U TIPU
CTPOUTENHCTBE )KIIIUIIA YEIOBEK NCIOIB30Bal MaTepHAIbl OMOIOTUYECKOTO U KOCHOTO
MTPOUCXOXICHHUS, TIPH STOM C Pa3BUTHEM UYEIIOBEYECTBA B 00OPOT BKITFOUAIOCH BCE
Oosblee u OoJbIIME Macchl BeecTBa. POCT yenoBeueckoil momysiun TpedoBa
OOJIBIIIE UM, YTO MPUBOIUIIO K YCIOKHEHHUIO CIIOCOOOB €€ T0OBIBaHUS.



OparM U3 crIocOOOB TOOBIBAHUS TTUIIN , 0COOCHHO MOCIIE PACCEICHUS YeI0BEUECTBA 110
BCceMy 3eMHOMY IIapy cTaja 0XO0Ta Ha JUKUX 3BEpEid, a Takke OTOMpaHue MULIU U
MHOTOTO JIPYyToro, a 4acT0 CBOOObI (paboBIIaIcHUE) YV IPYTHX JIOACH — BOWHBEI.
HoBsie crioco6b! 100bIBaHUS MU 0X0Ta, CKOTOBOJICTBO, 3eMileieNiue, TpedoBaiu
Pa3BUTHUS HOBBIX OPYAUI MIPOU3BOACTBA U CPEJCTB XPAHEHHUS 3a11aCOB, KOTOPHIE
MIPOU3BOJIMIIMCH B OCHOBHOM M3 MaTepuaioB HEOMOIOTMUYECKOTO TPOUCXOKICHHUS |
KaMEHb, TJINHA, MIECOK. 3aTeM C OTKPBITHEM IPOYHBIX METAJNIOB M CIIOCOOOB HX
MIPOM3BOJICTBA HAyasCsl HOBBIM 3Tanm 0OMEeHa BEIIECTB C OKpYKarollel mpupo10il —
N00bIYa Py BETHBIX U YEPHBIX METAJUIOB U BBIIIJIABKA YHCTHIX METAJLIOB, U3 KOTOPBIX
JeNaanch OpyAus Tpya U BoWHbI. B HacTosIiee Bpemsi B CBSI3U C pa3BUTHEM
XUMHYECKOH MPOMBIIUICHHOCTH, TTO-BHIUMOMY , HET HU OJTHOTO MUHEPAJILHOTO CHIPHSI,
KOTOpOE B TOM HJIM MHOM BHUJIE HE TOHAI00UIIOCH OBl YETTOBEKY.

2) O6MmeH sHepruei.

[ToTpebHOCTH B nHIe U oOecrieueHue 0€30MaCHOCTH OT CTUXUMHBIX SBICHUI
IIPUPO/IbI, )KUBBIX OpPraHU3MOB OMOC(EpbI, Bpaxk1e0HO HACTPOSHHBIX JIt0JIeil TpeOoBanu
pacipeHus TeX BO3MOKHOCTEH, KOTOpbIE IPUPO/Ia Aajia YeaoBeKy. [ maBHbIMU
TpeOOBaHUSMU 3/IECH SIBJBUTUCH OOSCTIICUCHUE CTA0OMITBHBIX TEMIIEPATYPHBIX YCIOBUH, a
TaK)Ke CO3/IaHHe YCIOBHI JIJIsl TOTO, YTOOBI OBLIO CBETIIO HE TOJIBKO JIHEM, HO U BEYEPOM
Y HOYBIO, oOecrieueHne BcE 0ombIeii 1 OOJbINei CKOPOCTH NEpEeMEIeH s TOTAa , KOTaa
310 HeoOxoaumo. U To, u ipyroe, 1 TpeThe TpedOBaIo Bce OOIBIINX U OONBIINX 3aTpaT
sHepruu. [103TOMY IMOUCK U UCTIOIH30BAHUE BCE HOBBIX M HOBBIX UCTOYHUKOB SHEPTUH
CTaJli OJTHUMU M3 TJIAaBHBIX 3a71a4 YeJIOBEKa U ueJoBeuecKoro odmiectsa. [lepBoiMu
[IaraMy Ha 9TOM IyTH, €CIi 3a0bITh Ha BpeMsi 00 €CTeCTBEHHBIX MCTOUYHUKAX CBETA U
SHEPTrUH, cBsi3aHHBIX ¢ COMHIIEM (HE 3ps BO BCEX JIPEBHUX PEIUTHUSIX YelloBeKa 60T
CouHITa OBLT CAMBIM TJIABHBIM), ITATAHUEM , IUTHEM U JIBIXaHUEM, TIepEIaHHBIMU
YeNIOBEKY OT €r0 JKUBOTHBIX MPEIKOB; CTANIO MPUPYUCHUE AUKUX KUBOTHBIX C LIEJIBIO
HCIIOIB30BAHMA UX OMOJIOTMYECKUX BO3MOKHOCTEN [UIs 1eieii ueinoBeka. Hanbomnee
XapaKTEePHBIM 3]1€Ch SBJISETCS MPUPYUCHUE JIOIA I, CKOPOCTh BCAJHUKA HA JIOMIATH —
«KEHTaBpay» ObljIa Ha MOPSI0K BhIIIE CKOPOCTH MEPEMEIIECHUS CaMOT0 YeIOBeKa.
YacTtuyHO 11 3TOM ke 1eTu ObUTH MIPUPYUYEHBI U cOOaKH (€370BbIe COOaKH Ha ceBepe).

JIpyruM JOCTHKCHHEM B TOM HAIPABJICHUU OBLIIO, KOHEUHO, IPUPYICHUE OTHS.
DTO OTKPBITHE BO3MOKHOCTH MCKYCCTBEHHOTO MPEBPALIEHHUS OOBEKTOB OKPYKAIOIIETO
MHpa B TEIJIO U CBET MOPOIUIIO UHIIYCTPUIO TETUIA, MHIYCTPUIO DHEPTETHUKU, KOTOPAst
SIBUJIACH OJTHOM M3 TJIaBHBIX JIBIDKYIIUX CUJT PA3BUTHSI YEIOBEYECKOTO OOIIECTRA.
[TepBoHavyabHO JUTs1 HOOBIBAHUS TEIJIA HCTIOIB30BAIMCH OMOJIOTHYECKHE OOBEKTHI, B
OCHOBHOM JIEPEBO WIJIH KHU35K, BO3MOKHO, TOP(J. 3aTeéM OCHOBHBIM HCTOYHHKOM TeIlIa
CTaJIH cleibl ObUTBIX Ouocdep — yrois, HedTh, Ta3. J[a oHU U ceiiyac SBISIIOTCS
OCHOBHBIMH HCTOYHUKAMHU YHEPTUH, B OCHOBHOM TETLIA.

3aTem , yKe BO BTOPOM THICSIUETIETUN HAIIEH 3pbI MOSBUIIACH DHEPTHUS AaTOMHOTO
anpa. 31ech He00X0IUMO HEMHOTO MO(MUIOCOPCTBOBATh. Beb OTKPHIB OTpOMHBIE
3amachl SHEPTHUH, TASAIIAECS B aTOMHOM SAPE U BOCIIOJIH30BABIINCH WMHU, YEIIOBEK
MIPOHUK BriIyObh MacIITaOHON MepapXuu TIy0xke aTomMa , TO €CTh TITy0kKe TeX JIEMEHTOB ,
KOTOPOE KaK HaM KaKeTCs, SBJISTFOTCS DJIEMEHTaMH KJeTku. KOppekTHO i Takoe
MpOHUKHOBeHHE? He BBI30BET JIM OHO K ACHCTBHIO TAKHE CUJIBI, KOTOPBIC B3OPBYT
CTaOUIILHOCTH TOW CTPYKTYpPhI Ha KOTOPOM 3M>KJIETCSI CaMO CYIIECTBOBAHUE
gyenoBeuecTBa? [locTaHoBKa 3TOM MPOOIEMBI BIIOJTHE MpaBoMepHa. HekoTopbie



CUMIITOMBI TaKO! OIACHOCTH SIBHO IIPOCJIEKUBAIOTCSA. PEHTIT€HOBCKOE U painalliOHHOE
M3JIy4€HUE OKa3aJIMCh CMEPTEIBHO ONACHBIMU JJIS YEJIOBEKA, BO3MOXKHO, YTO
MHTEHCUBHOE MCIIOJIb30BaHNE aTOMHOM SHEPTUU OKAKETCs ONACHBIM ISl BCETO
yenoBeuecTBa. YepHOOBLIbCKaAs KaTacTpoda u Bce pacTyiias npodieMa 3aX0pOHEHHUs
PaZMOaKTUBHBIX OCTAHKOB ITOATBEPKIAI0T HAJIMUUE TAKOW ONaCHOCTH.

HekoTtopsiM Bo3paxkeHHEM 3TOMY SIBISIETCS TOT (PAKT, YTO TJIABHBII HCTOYHUK
sHepruu ouocdepsl — coaHeyHast SHeprus. Beap oHa sBIsETCS ClleACTBUEM
TEPMOSIICPHOIO B3aUMOJECHCTBUS — CIMSHUSA A€p BOIOPOJa B sApo renus . OnacHast
4acTh COJIHEYHOI'O U3JTyUEHUS 3aJ1€PKUBACTCS O30HOBBIM CJIOE€M — 3aILUTHBIM LIIUTOM
ouocdepsl. To ects OMOchepa B 1eJIOM HaIIa Criocod He TOJIBKO MCIOIb30BaTh
TEPMOSIICPHYIO SHEPTHIO, HO U 3aIUTUTHCS OT €€ BpeIHON KOMITIOHEHTHI. [louemy ke,
KaK MbI TIOKa cuyuTaeM, HauboJjee pa3yMHON 4acTu Orochepsl — UeIOBEYECTBY HE
MIPOJICNIATh TOTO XKE C SIEPHON IHEPTHEH, KOTOPYIO OH JIIst Ce0St OTKPBLT ? DTOT BOMPOC
OCTaeTCsl OKa YTO OTKPBITHIM.

CrnenyeT OCTaHOBUTBHCS €11I€ Ha OJIHOM YacTH MpoOJIeMbl, CBSI3aHHOM ¢
SHEPreTHUYECKUM OOMEHOM. YiKe U3PEBIIE YETOBEK MBITAICS UCIOJIb30BATh YHEPTHIO
JBUKYIIUXCS BOJABI M BO3/1yXa JJIsl COBEPLICHUS TOM WM HHOW MEXaHUYECKOM paboThI.
XOopolLuM MPUMEPOM TOMY SIBJISIFOTCSI BOJISIHBIE MJIM BETPsIHbIE MeJIbHULIBL. OHAKO,
HanOOJIBIIETO PA3BUTHUS TAKOH CIIOCOO 0OMEHa SHEPTHEl ¢ KOCHBIM BEIIECTBOM 3eMIIH
JOCTUT B MOCJIEHEE BpeMs, KOria ObUIa OTKPbHITA U IIUPOKO HCIOIh30BaHA
BJIEKTPUYECKAs SHEPTHUS], SIBUBIIASICA SHEPTeTUUECKON OCHOBOM ITPOMBIIILICHHOMN
peBoironny. Bee BUIBI SHEPrUM, TEIUIOBAsA, XMMUUYECKAsl U MEXaHUYECKas CTaIU
MIPEBPALIATHCS YEJIOBEKOM B JIEKTPUYECTBO, KOTOPOE 0KA3aJI0Ch BO3MOXKHBIM
nepeaaBaTh ¢ HEOOIBIIUMHU MTOTEPSIMH Ha JIF000€ PACCTOSHUE U MCIIOJIb30BaTh JUIs
JOOBIX 1IeNei.

OnHako, 3T0 00WIINe SHEPTHH He 1aeTcs Tak MpocTo. McTomaroTcess HakorIeHHbIe
MPOLUIBIMU OnocepaMu yroiib U HeQTh, OMochepa He BIACPKUBAET FHEPTETUUECKOM
Harpy3KH U He yCIieBaeT aJallTUPOBAThCs K OBICTPO pacTyIleMy JaBJICHHUIO YET0BEKa.
Korna HacTynuT npeznen ycroiiunBocTy Onocdepsl WK OH YK€ HACTYIUI, Ha 3TOT
BONPOC MBI OJIYYUM MPAKTUYECKHH OTBET B Ommkaiimem Oyaymiem. JXKenaTensHo
MIPEBUJIET U NIPEAOTBPATUTh HEOIArONPHUATHBIN OTBET.

4) VHbopMalnoHHbIH 0OMEH.

Haubonee xapakTepHbIM puMepoM HHGOPMAITMOHHOTO OOMEHa YeJIOBEYeCTBa C
OKpY>KaIOIIIMM MUPOM, Ha Halll B3IV, SIBJISIFOTCS. HAYYHbBIE MCCIIEA0BAHNUS,
MTO3BOJISIIOIINE YETIOBEKY M YEJIOBEYECTBY U3YUUTh OCHOBHBIE 3aKOHOMEPHOCTH >KUBOH U
HEXHUBOW MTPUPO/IBI, IPOHUKHYTH B €€ TaliHbl U UCIOJIb30BAaTh KOCHOE BELIECTBO IS
COXpaHEHUs U MPOJIOJKEHUSI cBOEro BuAa. Cpein HayqHbIX UCCIIEI0OBAHUM, C TOM TOUKH
3peHHs , Ha IEpPBOE€ MECTO HEOOXOIMMO TOCTAaBUTh UCCIIEIOBAHMS MO T€0JIOTUU 3eMIIH, a
TaK)Ke UCCIIEJIOBAHMUSI, CBSI3aHHBIE C MPOMBIIINIEHHBIM [TPOU3BOJICTBOM, CO3/JaHMEM HOBBIX
CpPEeZACTB TPaHCIOPTa . DTU UCCIEIOBaHUS JI0 TIOCIEHET0 BpeMeH! 0a3upoBaluch Ha
3HAHWU MEXaHUYECKUX CBOMCTB TBEPJBIX U )KMIKUX Tell. M TUIIb B OCIIEqHIE TOJIbI,
6marosapst IpOHUKHOBEHUIO BIIyOb KJIETKH, MOJIEKYJI M aTOMOB, YAAJIOCh MOITY4YUTh
MPUHLIMITUAIBFHO HOBYIO HH(OPMAIIMIO O HEXXUBOHU U kUBOU npupojie. [losBunuce HoBbIE
CHUHTE3UPYIOLINE HayKH, B YaCTHOCTH, CHHEPI€THKA, [T03BOJISIFOIINE PE3KO CKATh
HEOOXOIUMBIN 00heM MH(POPMAITNH, B TIOBBICUTH KOA(DPHUITUEHT TOJIC3HOTO ISHCTBHS
npuoOpeTeHus 3HaHUH.



B 3axntoueHue 3Toro uccieoBaHus 00OpaTUM BHUMaHHME Ha TO , YTO TJIaBHBIM
HMCTOYHUKOM PHEPIreTUYecKoro u nHGOpMalMOHHOr0 0OMEeHa YeoBeKa U YeJIOBEYeCTBa C
OKpY>KaroIIUM MUPOM Bce ke sBisieTcss CosiHLe. DTOT UCTOYHUK, ONPEAEIISIOINI
BO3MO>XHOCTh CYIIECTBOBAHHUS U Pa3BUTHUS OUOCHEPHI U YeI0BEYECTBa, B YACTHOCTH,
HUMeeT BHE3EMHOE ITporcxoxaeHue. OTcroaa ciaenyeT , 4to BkiItoueHue CoaHeuHoN
CUCTEMBI B M0JI€ YeIoBeYeCTBa U OMocheprl, KOTOPOE MbI OCYIIECTBIIIM YK€ Ha TIEPBOM
JTare HallluX UCCIETOBaHMM, SIBISETCS BIIOJIHE 3aKOHOMEPHBIM U 0OOCHOBAaHHBIM.

Paccmotpum 3T0T 3HEpreTudyeckuii ¥ nHGOPMaLMOHHBINA 0OMeH OoJee
1101po0HO.

1) Dmueprernyeckuiit 00MeH Mex 1y COTHEYHON CHCTEMOM M YEJIOBEUCCTBOM.
Tax xak ConHIIe HAXOUTCS OT HAC HAa OYEHBb OOJIBIIIOM PACCTOSHUH, OOMEH BEIIECTBOM |,
Mexay 3emieit u CoiHIeM, XOTS U HIMEET MECTO, HO , TO-BUIUMOMY , €ro 3((HEeKT MOXKET
CKa3aTbCs JMILIb Ha OUYEHb OOJBIINX BPEMEHHBIX pOMEXyTKax. [1aBHOE, yTO mostydaer
3emuis oT ColHIA — 3TO 3JIEKTPOMArHUTHas SHEPrus, IpeaaBaeMasi 3emiie B BUIE
ConHeuHBIX JyueH, SIBISIFOIIMXCS PE3YIbTATOM CJIOKHBIX aTOMHBIX U SJIEPHBIX
MpoLIeCCOB, Mpoucxoaaumx Ha CoiHLEe. DTa SHEPIUsl IePeJaeTCs YEIOBEKY
HENOCPEACTBEHHO Yepe3 TEIJI0, KOTOPOE OH MOJIYyYaeT ¢ COJTHEUHBIMU JIy4aMHu U OT
BO3/lyXa , BOABI U 3eMJIM, HarpeThIMU COJIHEYHBIMU JIy4aMH, a TaKke, B 0oJee
KOHLEHTPUPOBAHHOM BUJIE, Yepe3 OMOJOTMYECKYIO MUY, B KOTOPOW COJIHEUHAS SHEPrus
3amaceHa B BUJE OPraHUYEeCKHX COeIMHEHUN, CPOPMHUPOBAHHBIX, B OCHOBHOM, TO/]
JICWCTBUEM SHEPTUH COJHEUHBIX JIydeH. Ta e ColTHeYHas SHEeprus 3araceHa B TaKux
BUJIaX TOIIMBA , KaK JEPEBO, YToib, TOPp(D, HEDTE.

@DaKTHYECKH B SHEPreTHUECKOM cMbIcie Bce Mbl «Jletn ConHiuay.

2) He menbiyto posb urpaet CosiHie ¥ B UHGOPMAIIMOHHOM OOMEHE MEXAY
YEJIOBEUECTBOM U OKPYKAIOIIECH cpeoit, Mexxy roapmu. 80-90% Bceit mHbopmarm
YeJIOBEK I0JTyYaeT 3a CUET 3PUTEIbHOTO BOCIIPUATHS 00pa30B. A BeJb 3TO 3pUTENBHOE
BOCHPHUATHE J0 MOCIEAHErO0 BpEMEHH ObLIO BO3MOYKHO TOJIBKO 33 CYET COJIHEUHBIX
my4eit. ComHIe SIBISIETCS TJIABHBIM HCTOYHUKOM CBETOBBIX JIyuei, 00eCTIeunBaIOIINX
YEJIOBEKY MPAKTHYECKU BCIO 00pa3Hyro HH(OpMAIKIO 00 OKpYKAIOIEM MHUPE.

B 3axnrouenue saToro maparpada HaM XOTeIOoCh ObI CKa3aTh O POIU
MaTepUaIbHOTO MMPOU3BOJICTBA, O POJIM INIABHOI'O SKBUBAJIEHTAa OOMEHa MaTepHallbHON
MPOAYKLIHEH MEXy JIIoabMHU. Kak TOJIbKO JI0AM HauaIu IPOU3BOANTh MaTepUaIbHbIX
MPOTYKTOB OOJIbIIIE, Y€M MM B JTAHHBI KOHKPETHBI MOMEHT OBIJIO HYKHO, TTOSIBHJICS
0OMEH U MOSBUJICS €11l OJIMH THII JIFOJCH, OCYIIIECTBIISBIINN CBS3H MEXAY JIIOJAbMH U
Ja)ke MeX1y rocyaapcTBaMu. ITo Kymibl. O6MeH noTpeboBal co3aaHus SKBUBAJICHTA,
Ha KOTOPBIA MOKHO OBbLIO ObI 0OMEHHMBATH 1000 ToBap . Tak MOSBUIUCH IEHBI'H. DTO
€I1Ie OJIMH MOIIIHBIA 00BETUHSAIONINA U OJHOBPEMEHHO Pa3beIUHSIONINN (aKTop.
Oco06eHHO BeJHKa ero poJib ceifyac, B MOMEHT CO3aHUsI MOITHON MEXTyHapOJHON
MIPOMBIIIJIEHHON U HHPOPMAIIMOHHON HHYCTpHUH. JIeHbI'M — 3TO YHUBEPCAJIbHBIH
MEXIYHApOIHBIN A3bIK 00IIeHHs. IMEHHO OHM MOT'YT OKa3aThCsl TEM CPENICTBOM ,
KOTOPOE MO3BOJIUT CO3JaTh €MHBIN 00IIeUeI0BeYECKUI PON3BOACTBEHHbIN KOMILIEKC,
eMHYI0 (PMHAHCOBYIO cUCTeMY. DTa cucrteMa OyieT 00beAMHATE YyenoBedecTBo. Eif mis
(GYHKIIMOHUPOBAHUS IOHAI00SITCSI HOBbIE MEXAYHAapOJHbIe 3aKOHbI. HO IeHbrH . Tak xke
KaK T0JI0Bast TI0OOBB, CO3JAI0T ¥ HOBYIO HEPAPXHUIO U HOBBIN TTOBOJT JIJIst
MIPOTUBOCTOSHUS — IPOTUBOCTOSIHUS OOTaThIX U OEIHBIX . HO TENEPh yKe HE B paMKax
OTJEIIBHBIX CTPaH, a B paMKax MUPOBOM 4esloBeYeCKor cucreMbl. He 3pst MapkcoBsl



UJeu KOMMYHHU3Ma , nosiBuBIIMecs B XX mbIHbIM 1IBETOM pacLBenu B XX BEKe U
nepenui BMecte ¢ yenoedectBoM B XX| Bek. O0beuHeHNE TIOACH IpH
HEOTPAHMYEHHOW BIIACTH JICHET JJAXKe CIIH MO STUM 00beIMHEHUEM OYIyT MOI0KECHBI
XOpOIIUE 3aKOHBI, IPU CYLIECTBYIOIIEH MUPOBOI cCTeME MPUBEIET K MOSIBICHUIO
HOBOW JTUKTATOPCKOHM HEepapXuu, ¢ KOJUIEKTUBHBIM TUKTATOPOM . KOTOPBIM CTaHET caMast
Ooraras CTpaHbl WM TPYIIa CaMbIX OOTaThIX CTPaH. DTOT KOJJIEKTUBHBINA JUKTATOP
3aX04YeT COXPAHUTH CBOKO IUKTATYPY KaK MOKHO JIOJIBIIE, M TAKOH MMYTh Pa3BUTHS
COOBITUI MOXKET IMPUBECTH YEIOBEUECTBO JIMO0 K rubenu , mudo k katactpode. [TorTomy
ceifdac mepe]] 4eI0BEUSCTBOM CTOUT TUTAHTCKAs TPO0JIeMa: MeperTH K HOBOMY
00BEIMHEHUIO BUIA , KOTOPOE MTO3BOJIMIIO ObI H30€KaTh TEX OMIMOOK 1
HECIPaBEUTMBOCTEH, Uepe3 KOTOPBIC MPOIILIO YEIOBEYECTBO C MOMEHTA CBOETO
BO3HUKHOBEHHS.

3.11apamerpsl 1u¢pPpepeHuMANUY JOJAEH KAK
KBAHTOB CHCTEMbI YeJI0Be4eCTBO.

OcrtanoBumMcst Oosiee noapoOHO Ha [lymie yenoseuectBa. To ecTh Ha OCHOBaX
BO3HUKHOBEHUS Y€JI0BEYECTBA KaK 1IEJIOCTHON CUCTEMBI . UMEIOIIEH HEKYIO HEPAPXUI0 U
YIPaBISIONUI OopraH, 00eceuynBaromnii 6€30MacHOCTh YeJI0BEYeCTBA KaK BUA.
Cunraem, 4TO 3Ty 4acTh TpUa/Abl OTBEUYarOT ['0cy1apcTBO U MPUMBIKAIOLIAs K HEMY
Hyma. BuyTpenneit 6a30i, onpeensomnieil ColalbHOe U , B YaCTHOCTH ,
rOCyJJapCTBEHHOE YCTPOMCTBO YelloBeYeCTBa, ABisieTcs ero Jyma, 6azupyromascs B
COOTBETCTBHUH C HAIlIUMHM MPEICTABICHUSIMHI Ha BOZMOKHOCTSIX CBOOOHBIX IEUCTBUIN U
MHCTUHKTAX, IepeIaHHbIX HaM OT MPEAKOB, MOPAJIH BHIPAOOTAaHHOHN 4eI0BEYECKUM
00LIECTBOM B pe3yJIbTaTe JOJrOro COIMAIBLHOTO ONBITA U 3aKOHAX, 3a()UKCHUPOBABIINX
IIpaBWJIa COBMECTHOI'O CYLIIECTBOBAHMUS JIIOJEH U HCIIOJIHEHUE KOTOPBIX MOAJIEPKUBAETCS
roCy/1apCTBOM.

YenoBek BBILIEN U3 )KUBOTHOTO MHPA, B KOTOPOM HECOMHEHHO POJWINCH 3a4aTKU
OOIIECTBEHHBIX OTHOLIEHUI, 0COOEHHO y BUJIOB. OJIM3KUX K uenoBeky. [loaTomy
COLIMOJIOTHUECKUE MIPUHLIUIBI B3aUMOOTHOIIEHUS JIFOJIeH HMEIOT OMOJIOTHUECKYIO,
MHCTUHKTUBHYIO 0a3y Ha HEW MbI IEPBOHAYAIBHO M OCTAHOBHMCS.

I'maBHOE OTJIMUME YETOBEUECKON MOIMYISILIMM OT MOMYJISLIUNA MHOTHX JPYTHX
KUBOTHBIX COCTOUT B TOM, UTO KBAHThI YEJIOBEUECTBA, JIIO/IM YCTAaHABIMBAIOT CIOKHbBIE U
pa3HoOOpa3HbIe TUITBI CBSA3EH, UEIIOBEUECTBO UMEET CIIOKHOE HEPAPXUUECKOe
YCTPOMCTBO M MHTEHCHUBHBIN OOMEH BEIIECTB HE TOJIBKO C KUBBIM U KOCHBIM BEIIECTBOM
6uocdepsl, (¥ 1axe 3eMIIH B LIE€JI0OM) [TOCTEIEHHO MEHSS TO T0JI€ B KOTOPOM OHa
CYLIECTBYET U BKJIIOYasi €r0 B CBOIO OpPOUTY, HO U MHTEHCUBHEHIINI rI100abHbIN 0OMEH
BEIIECTB, SHEPTHH U MHPOPMALIMU BHYTPU CAMOM 4eT0BEUECKON MOMYJISAINH, U BCE 3TO
MIPaKTUYECKH C KaXKIbIM JHEM CTaHOBHUTCS Bce OoJjiee HHTEHCUBHBIM. MIMeHHO 3TO
CBOMCTBO 4€JI0OBEUECKOM MOIYJIALMU [T03BOJISIET TOBOPUTH O UEIOBEYECTBE KaK O
L[EJIOCTHOM TPaHCIIOPTHO- HH(POPMALIMOHHOW CUCTEME, YETO B MOJHON Mepe HeNb3s
CKa3aTh HU 00 OIHOM MOMYJIALUY )KUBOTHBIX, XOTSI HEKOTOPBIE JIEMEHTHI LIEJIOCTHOCTH
MPUCYIIH BCIKOMY OMOJIOIMYECKOMY BHJy MJIM COBOKYITHOCTH COBMECTHO
CYIIECTBYIOIIUX BUIOB (OMOIKOIIEHO30B).



Hannyue cBsizeil mpUBOIUT K Pa3IMYHBIM TUNIAM TU(GEpeHIHalug KBAHTOB
BOJIHBI- YeJIOBEYECTBA. PaccMOTpUM pas3iinyHbIe TUIIBI CBA3EH U COOTBETCTBYIOINE UM
THUIIBI Pa3/ieJICHUs JIIOIEH Ha TPYIIIBL.

IlepBbIM U TTIaBHBIM, YTO OOBEIUHSIET JIIOJICH B €AMHOE LIEJI0€ U YTO JOCTAJIOCh
YeJI0OBEYECTBY B HACJIEACTBO OT MPEANISCTBYIOIIUX BU/IOB, SIBISIETCS] CIIOCOOHOCTH K
NeTopoxaeHnt0. IMeHHo 3Ta ciocoOHOCTh CBsi3aHa ¢ paszenenueM nosos. [loatomy
riaBHas (QyHKIUS YeI0OBeUeCTBa KaK BUJIA — IMPOIOJDKEHUE POJIa, MOPOKIAET U IIIaBHYIO
JUXOTOMHIO YEJIOBEYECTBA — Pa3/ICJICHUE BCEX JIIOJEH Ha MYKYHH U JKeHIIUH. 1
OJTHOBPEMEHHO 3Ta ke (PYHKIHS MOpoAniIa TTyOMHHYIO CBSI3b MEXKAY IOJIaMHU, KOTOpast
Oyay4u yHaciieZJOBaHHON 4€I0BEKOM HAa MHCTUHKTHUBHOM YPOBHE U OyAy4r CHaOXEHHOM
LEJIBIM PSIZIOM BPOXKACHHBIX IPOTPaMM, OTPEIeHia CyIIECTBEHHbIE (PU3UOIOTHIECKUE U
IICUXOJIOTMYECKHE Pa3INuUs MEXy )KEHIIMHAMU U My>K4MHaMU. Ho yesioBek, KOTophIii
HAYYHJICSl YCHIIMBATh BCE UYBCTBA U OCOOEHHOCTH, KOTOPHIE Jjajia eMy MPUpO/Ia,
IIPEBpATUI JaHHOE €My I10JIOBOE UYBCTBO B UYBCTBO JIFOOBH, Bce Ooiee KyJIbTUBUPYS €ro
C Pa3BUTHEM KYJIbTYPbI U [IUBUIIU3ALIUH.

I'nmaBHBIM, YTO OOBEUHSIET JIIOJICH B OIMH BUJ, U YTO , B IPUHIIUIIE, MOXKET
MPUHIUIHAIBHO Pa3eNInTh UX, BEI3BAB HEMPUMHUPUMYIO O0pb0Y 3a CYIIeCTBOBAHHUE,
SBJISICTCSA T€HETHUECKasi CXOXKECTh WM pa3inyue el Mexay coboil. OgHuM u3
IIOBOJIOB BCEX U BCAYECKUX IMPOTUBOPEUUIN MEXKTY JTHOAbMH, BOWH MEXy HUMU, U
HEHABUCTH TPYIII JIFOAEH APYT K APYTY SABJISUIOCH BIUIOTH JI0 MOCJIEIHEr0 BPEMEHU
pacoBoe pasyinyue, MPOsBIISAIOLIEECs B CYIIIECTBEHHOM Pa3JInYMK BHEIIHUX [IPU3HAKOB
Joiel pa3HbIX pac, UHOTAA Aaxke OoJIblliee, YeM Y HEKOTOPBIX JPYTUX BUOB,
HaceNIoIux ouocdepy. SABISIOTCS 1M pacoBble IPU3HAKU PE3YJIBTATOM €CTECTBEHHOIO
0TOOpa U He ABJSAIOTCS JIM pachl HAYaJIOM BBIJICJIEHUS U3 YEJIOBEUECKOro o0IiecTna
HOBBIX MOJBUIOB, YTO MIO3BOJISIET CTABUTH OJHY Pacy BBILIE IPYrol U MOXKET SIBUTHCS
TEOPETUYECKUM OIIPABJIAHUEM OUEHB )KMBYYHMX JJO HACTOAILETO BPEMEHH U
MOJIKPEIIJICHHBIX PSAJAOM YHACJIEIO0BAaHHBIX OT MPEIKOB MHCTUHKTUBHBIX IPOTpamMm
PacoBbIX TEOPUN. ITOT BOIPOC SBJISIETCS CYIIECTBEHHBIM JUIsl B3AUMOOTHOILIEHUS JIFOEN
MeX1y co00i, 0COOEHHO B TIOCTIEIHEE BPEMs, KOT/1a MPUHIIUIIBI IPEBOCXOACTBA OAHON
U3 pac, MOJIOKEHHBIE B OCHOBY I'OCYIapCTBEHHOMN IOJUTHKH, IPUBOAAT K MUPOBBIM
BOMHAM M MOTYT NPUBECTHU K TMOEIM YeloBeYecTBa KaK BUA.

B nocnenHee BpeMs NOSIBUIMCH HOBBIE METO/IbI TEHETUUECKOTO UCCIIEJOBAHMS,
MO3BOJISIIOIINE ONPEACTIUTh TEHETHYECKHE PACX0KIEHUS MEXTy Pa3IMUYHbIMU BUIaMU
WM 0cOOSIMHU OJJHOTO BHUJA. Mcronb30BaHME 3TUX METOJI0B, Oyydr MPUMEHEHO K JIFOSIM
Pa3IMyYHBIX pac, MOoKa3ajo, YTO FTeHETHUECKHUE Pa3IMyus JII0IeH pa3HbIX pac HACTOJIBKO
HE3HAYUTEINIbHBI, YTO HE BBI3BIBAIOT COMHEHMSI B TOM, UTO BCE JIFOAM Pa3HBIX pac
OTHOCSITCS K 0fHOMY BUAy. Tak, Harpumep, MaKCUMaJIbHbIE T€HETUYECKHIE Pa3Inuns
MEXy JII0/IbMU 00Jiee ueM B JIBA/ILATh pa3 MEHbIIIE, YeM T€HETHUECKUE Pa3IMYs MKy
YeJI0BEKOM M HanboJiee OJM3KUM K YeIOBEKY U3 CYIIECTBYIOIINX BUIOB
4eJI0BeKOOOPa3HbIX 00e3bsiH — muMnan3e. OHaKo, UCIOIB30BaHUE 3TOTO METOIa
MTO3BOJIMJIO MTOJIYYUTh 3HAYUTENBHO 00BN 00beM HHpOpMaluu. Y 1anock IPOCIeIUTh
HE TOJILKO (POPMHUPOBAHUE pac HO U CBSI3aTh €T0 C UCTOPUEH pa3BUTHS YeIOBEYECTBA.
CornacHo reHeTUYECKUM UCCIIEJIOBAHUSIM BCE CYILIECTBYIOIINE B HACTOSIIEE BPEMSI JIFOIU
SIBJISIFOTCS IOTOMKAaMM OJHOM MatepHu, skuBiieit 200 ThicsAY JIET TOMY Ha3al. ITo elle pa3
MOJITBEPXKIAET €MHCTBO YelloBeuecTBa Kak Buja. [lo-BuaumomMy hopmMupoBaHue ero
KaK BHJa MMPOUCXOAMIIO B IIEHTPAJIbHON WM 3anaaHoil yactu Adpuku. HenasHo B



OxHo#t Adpuke un Ha brxkHem BocToke ObUTH HaliIeHBI OCTAHKH YEJIOBEKa,
IIPUHAJIEKANIETO K OJHOMY C HAMU BUJy U uMeroniue Bo3pact 90 Teicsd jet. A
JanbHEHINe UCCIIEIOBAHUS 1A BO3MOXKHOCTD MOJTYYHUTH €I1e 00J1ee HHTEPECHBIN
pe3yabTar. OKa3ajioch, 4T0O pachkl JOPMUPOBATIUCH HE TYTEM IT'€HETHYECKOIO
MPUCIIOCOOICHNS YeTI0BEKa K HOBBIM YCIOBHSM OOUTAaHMSA, KaK 3TO paHee
IIPEIIOIIArajloch, a IyTeM IOTEPh IEPBOHAYAIILHO UMEBILETOCS y YEJIOBEYECTBA,
xwuBIIero B Adpuke, renoponna. I[lepsas noreps npousonuia npumepro 40-50 Teicsay
JIeT TOMY Ha3ajl, KOrja CpaBHUTEIbHO Y3Kas IpYIIa JIIOAEH BbIILIA 32 npeebl AQpUKH,
U TI0JIOKMJIa HayaJlo BCEMY OCTaJIbHOMY Y€JIOBEUECTBY, B TOM YHUCIIE U €BPOIICOHIaM U
uHAycaMm, 3acesnuBinM EBpony u ror Asuu. Creyromas norepsi TeHOB IIPOU3011LIa
npuMepHO, 30 ThICSY JIET TOMY Ha3a/1 B CBsI3U C (OPMUPOBAHUEM JKEITOU PACHL.
JlanpHelnast oTeps FeHOB MIPOUCXOWIIA IIPU NIEPEXO0/IE JIFOABMH JKEJITOM pacsl
bepunrosa nponuBa u pacceaeHUH UX 110 00erM AMepukam ¢ ceBepa Ha tor. Takum
00pa3oM UMEHHO Takoe (OPMHUPOBAHUE PaC, KAK OHO IPOMU30LLIO0, CBA3aHO CO
CITy4aifHBIMH MTPU3HAKaMH HEOOJIBIIOTO YMCIIA JIIOJIEH, SABISBIINXCS POAOHAYATbHUKAMUI
3TUX pac. Hanbosee GoraTsl reHamMu yesnoBeyecTBa Herpbl AQpuku. ITo OYeHb
WHTEPECHBIN BBIBOJ, O3BOJIAIOIIMI JUIIb HETPaM MPETEHI0BaTh HA PACOBOE
IIPEBOCXOJICTBO, U TO JIMILb B KAKOW —TO OUEHb OTPAaHUYECHHOM CTENEeHU. B nocnennee
ThICSIUEJIETHE, B CBA3U ¢ Benumknumu reorpapuyecKuMu OTKPBITUSIMA, UHTEHCUBHO
IIPOUCXOJIUT OOpaTHBIN Mpoliecc. B3aMMHOE 000TalleHne TeHaM1 JI0/Iel pa3IMuHbIX pac.
Haunbonee MHTEHCHBHO 3TOT MPOIIECC MPOUCXOIUT B AMEPHKE, HA TOM KOHTHHEHTE, I/1e
reHodon mroaeit Obi1 Hanbonee 6eneH. Heuto mogo6Hoe mpoucxoaut Ha CeBepe
EBporbl, Hanipumep, B BennkoOputanuu u lllsenuu. He sBnsgercs nu 3To emie oAHUM
IIPU3HAKOM €IMHCTBA YEJIOBEUECKOM MOMYJISALUN U CTPEMIICHHS YEJIOBEYECTBA KaK BUAA K
CaMOBO3PO’KJIECHHUIO ¥ PAa3BUTHIO HE TOJIBKO B CMBICIIE MATEPHAJILHOTO MPOU3BOACTBA U
KYJIBTYpBI, HO M B CMBICJI€ BO3BpALeHUs U o0oraiieHus cBoero renodonaa. He
CYLIECTBYET JIM 3/1€Ch HEKOEH 3aKOHOMEPHOCTH, CBOMCTBEHHOM KaK BUIY UMEHHO
YeJIOBEYECTBY, [TO3BOJIUBIIEH €My HE BBIPOXKAATHCS, a OOHOBIATH CBOI reHO(OH T 63
BUOBBIX U3MEHEHUIT?

Pa3Butue yenoBeuecTBa, Bce 0oJiee OTINYAIOLIEECS OT Pa3BUTHUS APYTHX BUI0B
Ha Ka)/I0M 3Tare NpUBOJUIIO K MOSIBIIEHNIO HOBBIX BHYTPEHHHUX CBSA3€H a BMECTE C HUMHU
K HOBOMY THITY U depeHInauy 4eJI0BeYeCKOro 00IIEeCTBa, a CIeI0BATENbHO, K
mudepeHmam JIFaeH.

[TosiBneHue sA3bIKa KaK CPeACTBA OOIIEHHS MEX Y JIFOAbMU PUBEIO
OJIHOBPEMEHHO K uX Auddepenunanuu. OTaenbHbIe TPYIIbI JIOEH cTaiy rToBOPUTH HA
cHayasia OJIM3KHUX, a 3aTeM Bce 0oJiee pa3Inyaromuxcs A3bikax. SI3bIK, Haps Iy co
CPEICTBOM OOILEHUS, CTaJl U CPEICTBOM pa3/iefieHUs TPYII JItoAel. S3pIKoBOE 00IIeH e
JOIeH CHIIBHO PAa3BHJIO UX MBIIUIEHUE U TO3BOJIMIIO MHTEHCU(HUIIMPOBATH UX
OOIIECTBEHHYIO U TPYIOBYIO I€ATEIbHOCTb.

B cB3u ¢ 3TUM HCCIeA0BaHNE A3bIKOB YEJIOBEUECTBA MOKET MPOJIUTH CBET HA
BCIO €r'0 HCTOPHIO, HAYMHAS C TIPOUCXOKIACHHS U KOHYAasi COBpeMeHHbIM dtanom[57] [pu
9TOM CYILLECTBOBAHUE PA3JINYHBIX S3bIKOB SIBUJIOCH CBUJETENBCTBOM MPOU3OMIEAIIErO C
HE00XO0IMMOCTBIO pacIIETIJICHHUS YeJI0BEYECTBA Ha OT/I€JIbHBIE TPYIIIIbI, OTJINYAIOIIHECS
APYT OT APYTa, XOTsI ObI S3BIKOM.

E1me ogHo oTiMume , BhIJETUBIIEE YET0BEKa U3 OMOC(EpH! U SIBUBILEECS
MPUYMHON pa3BUTHS €r0 MHTEJUIEKTA — CIIOKHBIN AudepeHnpoBaHHbIN TPYA €



HCIOJIb30BAHNUEM YCOBEPIICHCTBYIOIIUXCS OPYIUH TPy, - OAHOBPEMEHHO TaKKe
SIBUJIOCH YCJIOBUEM pa3zeiieHus Jrojaed. OHU U3 HUX 3aHUMAJIMCh OXOTOMH, Apyrue
PBIOOJIOBCTBOM, TPEThU coOUpaTenbCcTBOM. [1031HEE MOSBUINCH CKOTOBOJICTBO,
3eMJIeIeNIne, peMeciia, OTJCIbHO BBISIBIIIUCH TPYIIIBI BOMHOB, KYIIIIOB, TPABUTEIICH,
JyXOBEHCTBA. B CBSI3M ¢ pa3BUTHEM IIPOU3BOJICTBA IPOOJICHUE JTFOICH 110
MIPOU3BOJICTBEHHOMY TPU3HAKY BCE YBEIMUUBAIOCH, JOCTUTHYB B HACTOSIIEE BPEMS
ruranTckoi nuddepeHnmanyu, COOTBETCTBYOIIEH HbIHENTHEH nuddepenuanmm
CIIO’KHEHIIIETro X035 CTBa 4eJI0BeYeCcKOoro oomecTsa. [Ipu 3ToM 0THOBPEMEHHO C
muddepeHmranueit MpoucxXoanio 1 IPOTUBOIOIOKHOE €€ CTpEMIIEHUE K
yHuBepcanu3ani. OCOOCHHO 3TO CTPEMIICHHUE MTPOSBUIIOCH IIPU BOSHUKHOBEHUH OOMEHA
MEX/TY JIFOIbMU TTPOIYKTaMH, TPOU3BOUMBIMU Pa3IMUHBIMU Tpyrnmamu. OOMEH BbI3BAI
HE00XOIMMOCTh BBEJICHUS BCEOOIIET0 SKBUBAJICHTa — JICHET. B cBsA3M ¢ 3TUM cpasy
MOSIBUJIACH YHUBEPCAIbHAS , CTAHOBSIIAACS BCe 00JIee BAXKHOU IS JTFOACH
muddepeHmanys o KoJIu4ecTBy JieHer — 6orarctBy. MiMeHHo 3ta quddepenunanus
SIBUJIACH OCHOBOW MapKCOBOI TEOPUH KIaccOBOM 00pbObI. OnisaTh auddepeHuanus
SIBUJIACH CJICJICTBHEM Pa3BUTHUS MAaTePHAIBHBIX CPEJCTB U YHUBEPCAIM3AIUCH CBSI3CH
MEXTY JIFOIbMHU.

311ecy Mbl MOKEM BBECTH, a 3aT€M MIPOBOJUTH €€ B JAIBHEUIIIEM , OTITIIO3HIIUIO
oObeMHEeHNE — AUQdepeHInaIs, KOTOPas MOXKET OBITh JOIMOJIHEHA JI0 TPUAIBI —
CIIOBOM — CBSI3H.

Cas3n
/ \
Huddepenunarus-------- OObenuHeHue

Taxum xe 0Opa3oM ¢ nmo3unuit udepeHanuy MoryT ObITh
MIPOaHATM3UPOBAHBI BCE ACTIEKTHI YEIIOBEYECKOH IEATEIFHOCTH KaK B MaTepUAIbHOM
o01acTH, Tak ¥ B 0071acTH MHOOPMAIMK U B TyXOBHOH JI€STETLHOCTH.

Haunbonee xapakTepHO B 5TOM OTHOIIEHHH BO3HUKHOBEHUE U PA3BUTHE PEIIUTHH.
Penurus co3gaercs yenoBekoM ( MM KaK CYMTAIOT PEIMTHO3HBIE JII0/IU, 1aeTcst OoraMu
uu 60roM) Kak CpeCTBO IyXOBHOTO OOBbEIMHEHHUSI JIFO/IEH, OHAKO, CO3/1aTh EIUHYIO
JUIsL BCEX PEJIMTHI0 YeIOBEUECTBO MOKA eIl He CYMENIOo, M pa3Hble PeIUTHH, TaK e KaK
pas3HbIe S3BIKH, IBUIIACH HE TOJIBKO MPUYNHON 0OBEAMHEHUS, HO U TIPUYNHON
pa3beIUHEeHUs JIIOJIEH.

Mpl He yrioMsiHyJH eliie 00 0THOM , MOXKET ObITh HarboJsiee BaXKHOM HCTOYHUKE
Qg depeHIaIum, SBUBLIIEMCS B II100aJIbHOM CMBICIIE IPUYUHON PacoBOH
muddepeHnanum JIroAel, Ho B 60J1ee METKOM MPOCTPAHCTBEHHOM U BPEMEHHOM
MaciTabe OCHOBOM MHOTUX Jpyrux BUAoB Auddepenunanun. Yenopeueckas
OIS, OJIarofapsi pa3BUTHIO MO3Ta, HE 3aBEPIINB ITUKIIA OKOHYATEITHHOTO
OMO0JIOTNYEeCKOTr0 (POPMHUPOBAHUS BHJIA , pacCeniIach MO BCel MIaHeTe U JOCTATOYHO
XOPOIIO MPUCTIOCOOMIIACH K PA3IMYHBIM reorpadudeckuM yciroBusM. OQHAKO, 3TO Ke
CBOWCTBO, MPOLIE/IIee IPU ITOM I'eHeTHUYecKoe o0eTHeHne U tu( depeHanus, a TakxKe
cradast CBS3b MEXy PACCENMBIIMMHUCS TPYITIAMH JTFO/ICH, TPUBEITN K BO3ZHUKHOBEHHUIO
CYIIECTBEHHBIX OTIMYUH IPYIII JIOAEH, 10 pa3HOMY MPUCIIOCOOUBIINXCS K Pa3IHYHBIM
reorpapuueckuM yCIOBHIM.



Bo MHOrux ciayyasx npoucxouio U NPOUCXOAUT PE30OHAHCHOE COUETaHUE
auddepeHmanum 1no reorpadpuueckomy, FreHeTH4eCKOMY, SI3bIKOBOMY, MaT€pUAIbHOMY
(GoraTcTBO , THII XO3SHICTBA) U PEIMTHO3HOMY MPUHIMIIAM. B 3TOM cityyae y
OIIpeJIeJIEHHON TPYIIIBI JII0JIeH BOZHUKAET 001ee caMOCO3HAHUE BHYTPEHHET0 €IMHCTBA,
TO €CTh MPUHAAIICKHOCTU K OIPEICIIEHHON, STHUUECKOW OOIIHOCTH.

W 31eck , 110 - BUAUMOMY, OTBET Ha 3arajiky, KOTopasi CTOMT U CTOslIa Iepes
HCCIIEI0BATEIMU YEJIOBEUECTBA, IOYEMY JIFOAN YOUBAIOT IPYT Ipyra. DTO CBA3AHO C
B3aUMO/ICHICTBHEM B YEJIOBEKE YHACIIEOBAaHHBIX UM OT )KMBOTHBIX BPOXKJICHHBIX
pOrpaMM C OCOOCHHOCTSMH Pa3BHUTHUS YEJIOBEUYECTBA KaK COIUATLHON CHCTEMBI C €€
cienn(puIeckuMy BO3MOXKHOCTIMHU. [ToapoOHOe HccneioBaHre STHOT€He3a BBIIIOJIHEHO
JI.H. T'ymuneBbim. VM xe 1aHa MHTEpecHast Teopusi 3Toro mporiecca [45 |

4. IluHaMuKa pacnpeieeHlsl HACEJEHUS 10 MOBEPXHOCTH 3eMJId U €€ CBS3b C
APYTUMU U3MEPHUTEISIMA OCHOBHBIX IAPAMETPOB, XapaKTePU3YHIIUX
yeJioBevyecKoe 0011ecTBO.

OCHOBHBIM TIAPAMETPOM , XapaKTEPU3YIOLIMM OJrKHEe Tose YenoBedecTa -
3eMITt0, SIBJISICTCS TUIOMIAIb €€ MIOBEPXHOCTH, HA KOTOPOH TOHKHM CIIOEM PacIojIOkKeHa
ouoctepa, 04YeHb OBICTPO MPEBPALIAIOIASCS, OJIaroaps AATCILHOCTH YEIOBEKa, B
Hoocdepy. Kak u mobast npyrasi TpaHCIIOPTHO-UH(POPMALIMOHHAS CHCTEMA,
YEJI0BEUECTBO OOMEHHMBACTCSI CO CBOMM BHEIITHUM I10JIEM MaTepPHEH, SHEPTUEH,
uHopmarmeii. Takoit ke 0OMEH OCyIIECTBISCTCS U MEX/y OTACIbHBIMU JIFOJBMH U
rpYIIaMH JIFOIeH BHYTPH YEJI0BEUSCKOT0 OOIIEeCTRA.

JIns aHanmm3a B3aMMOJICHCTBHS CHCTEMBI U TIOJISL M JUISI BO3MOYKHOTO
npejcKa3aHusi OyAyIero He Beera OKa3bIBaeTCs TOCTATOUHBIM 3HAHUE JMHAMUKA
napameTpa I[eJIoro, OMUChIBaroIero cucremy. Heo0xoquMo BBOIUTH Takke
nuddepeHImanbHbIe MapaMeTphl, XapaKTePU3YIOIIHEe HEKOTOPHIC aCTIEKThI
B3auMopencTBrs. OJHUM U3 TaKMX HauOoJiee BXKHBIX MTApaMETPOB, XapaKTEPU3YIOIINX
B3auMoieiicTBrue YeaoBedecTBa CO CBOMM TIOJIEM, SIBJISIETCSI IUIOTHOCTh Pacipe/IeICHUs
Jrozieil 1o moBepXxHocTH 3eMin. Eciin MBI MOCMOTpUM Ha KapTy, XapaKTepHU3YIOIIYIO
COCTOSIHHE 3TOT0 pacnpeencHus B Hactosiee Bpems [39.C 90 ], To yBugum
3HAYUTEIBHYIO HEPAaBHOMEPHOCTh PACIPEIENIEHHs ATOTO MapamMeTpa, KOTopasi HMerna
MECTO BO BCE BpeMsl CYIIIECTBOBAHHUS YEIOBEUSCTBA, HE YMEHBIIIACTCS B HACTOSIIEE
BpEMs U IOYTH COBIAAACT C paclpeelICHHEM HHTEHCHBHOCTH PaCTEHHEBOICTBA U
YKMBOTHOBO/ICTBA 110 moBepxHOCTH 3emiu [39.C.94], To ecThb B Tex paiionax 3emiu,
KOTOpBIEC HanOoJIee OJIArONPHUATHBI U CEITLCKOTO XO3SIMCTBA, YTO YACTUYHO OOBSICHSCT
CTaOMIIBHOCTh PAfOHOB C BBICOKOI IIOTHOCTHIO HACEJICHUS B TCUCHUE THICSYCIICTHIA .
[Tpu 5TOM HanboIBIIAS IUIOTHOCTH HACENICHUST HAOIOAaeTCS TOBCEMECTHO BOJIM3U
TPaHHUI] MATEPHKOB B PAifOHAX C YMEPEHHBIM H KapKUM KIMMaToM. Eciii mocTpouTh
TaKKe KapTy IJIOTHOCTU paclpeeNieHns IIOTPeOIeHUs SHEPTUH YETIOBEUYECTBOM, TO
HEPaBHOMEPHOCTh COXPAHUTCS, HO XapaKTep e€ CYIIECTBEHHO M3MEHHUTCSI.
Koppensuio 3Tix napameTpoB MOKHO YCTaHOBHTH, IOCTPOHUB KapTy OTHOCHTEIBHOTO
pacrpe/eeHus oTpeOIeH s SHEPTHK Ha OAHOro yenoBeka. [39. C.95]. Ha
pacmpeeneHue 3TOro napamerpa CyIeCTBEHHOE BIMSIHAE OKa3bIBACT YAAJIEHHOCTh OT
HKBATOpA U 3aMachl SHEPTreTHYCCKH 3HAYMMBIX MOJIC3HBIX UCKOTTIAEMBIX B TOM WJIH HHOM
paloHe.



WNudopmannoHHble XapaKTEPUCTHKH B3aUMOACHUCTBHS JIIOACH C OKPYKAIOIIUM
MHPOM U MEXKy cOO0M paHee MOXKHO ObLJIO CUYMTATh OJHO3HAYHO CBA3AHHBIMU C YUCIOM
moaeil. OHako, 110 Mepe pa3BUTHS LIMBUIN3ALNN TOSIBUIOCH CYIIIECTBEHHOE pa3indue
MEXy JIFOJIbMH U TPYIIIAMH JIFOJIEd B BO3MOXKHOCTHU JOCTYIA K BO3PACTAIOIIEMY ITOTOKY
BHEIIIHEH ¥ HUPKYIUPYIOLIeH BHYTPH YeloBeueckoro odmecTa napopmanuu. B
MOCIICIHHE TOJIbI, B CBSA3M C pa3BUTHEM Internet, mosiBHiIach BO3MOXKHOCTH C(POPMHUPOBATH
HOBBIH MapaMeTp, XapaKTepU3yIOLUNi HHPOPMALMOHHOE B3aUMOACHCTBHE. - YUCIIO
KOMITBIOTEPOB, MOJKIIFOUEHHBIX K
Internet wim Gnu3kuii MapameTp - YUCIo nonb3oBarenei Internet.[4, 40].

YenoBeuecTBO B MPOIIECCE CBOETO CYIIECTBOBAHUS BbIPaOOTaI0 yIMBUTEIbHBIN
YHUBEPCAIbHBIA KPUTEPUN, XapAKTEPU3YIOIIUI IIPAKTUYECKU BCE CTOPOHBI
B3aMMO/ICHCTBHS €T0 ¢ OKPYKAIOIIMM MUPOM U JIIOJIeH Mexay coOol - Jenbeu.

DTO noXKayil, BTOPO#l mapameTp, AMHAMUKa KOTOPOTO ONMKUCHIBAET XOTs
U JJAJIEKO HE BCE , HO OYE€Hb MHOTHE ACIEKThI UEJIOBEYECKOTO B3aUMOICUCTBUSI.
Pacnipenienenne q€HEKHBIX Macc MO PErMOHaM (IUIOTHOCTh PacIpeieaeHUs
JICHeT TI0 MOBEPXHOCTU 3€MJTH) MOXKET CIYKUTh €Il€ OJTHUM BaKHBIM
napaMeTpoM, 3aMEHSIOIIUM pacrpeesieHne TOTOKOB nHpopManuu . Takum oOpazom,
pacrnpeeneHrne JEHEKHbIX MacC B KAKOM-TO CTEINEHHU SBJISIETCS] B HACTOSIILIEE BpEMs
pacripenenéHHbIM HH()OPMAMOHHBIM TapameTpoM. [Ipobiiema 0TOXKIECTBICHUS eTo ¢
BEJIMYUHON SHTPONUU-UHPOPMAIUH, YIPABISIEMON Y€I0BEYECTBOM U C MHUMOMN YaCThIO
KOMIUIEKCHOTO IapaMeTpa LeJIoro, XapaKTepU3YIOIIEro YeI0BeYECKOe 001ECTBO,
BBEIEHHOI'O HAMU B CIIEIYIOLIEH IJIaBe, elIE XK AET CBOErO PELICHUS.

Uro ke moKa3bIBaeT MepBUYHBIA aHaAIN3?

Cyl1ecTBEHHYI0 HEOJHOPOIHOCTD BCEX 3TUX PACHpPENEICHUN. JTa
HEOJAHOPOJHOCTD , HECMOTPs HA CYIIECTBEHHOE N3MEHEHHE BO BPEMEHH CaAMUX BEJIMYUH
IUIOTHOCTH, CYILECTBOBaja BCEIJla M UMEET PsiJl CYIIECTBEHHBIX OCOOCHHOCTEH,
CBSI3aHHBIX C UCTOpHEN pazMmerieHust YenoBeuecTBa O MOBEPXHOCTH 3EMIIH.

Te oOmme 3akOHOMEPHOCTH pacHpeAeIeHUs JTr0/1eH, KOTOpbIe COXPAHSUIUCh B TEUEHUE
JUINTEIbHBIX IPOMEKYTKOB BPEMEHHU, CBsI3aHbl ¢ (POPMUPOBAHUEM LIUBUIIN3ALUI.- TO
ecTb OOIIHOCTEH JIF0JIeH, UMEIOIIUX JUIUTENBHYIO MPEIbIIYIIYI0 HCTOPHUIO.

Kaxxzip1i1 uccienoBarenb MOKET BBOJAUTH CBOE MIPEACTABICHUE O IMTOHATUN
[UBHJIM3AIINSA U O PAa3ICJICHUH YeIOBEYeCTBA Ha UBUIN3aiuu.[41-45 |

Mgl OyieM rOBOPUTH O HIECTH OCHOBHBIX TUIAX JAOJIT0KUBYIIUX LUBUIN3ALUN
EBponeiicko-Ilepenneasuarckas nusmimzanus (Espona).
BocTtouno-A3zuarckas nuuinzanus (Kurait)

IOxH0-A3mnarckas nuBuinuzarus (Muaams)
AdpukaHckasi IUBUITU3ALUA.
[uBnunuzanus AMEpUKaHCKUX UHIECHIIEB.
[uBunm3arus abopureHoB ABCTpaIHy.
Kaxas u3 HUX UMeeT WM UMella CBOIO KYJbTYpPY, CBOM HCTOPHYECKHE OCOOEHHOCTH,
CBOM TpaJMLIMOHHBIN THI XO35SHCTBOBaHMSI, CBOM HEpapXUUECKUE B3aUMOOTHOIIICHUS
MEXY JIIOJIbMU, CBOIO MOpaJlb, CBOK PEIIUTUIO, CBOM XO35AMCTBEHHBIN YKIal.

[To- BuAMMOMY, MaruCTpaJIbHbIN MyTh Pa3BUTHS YEIOBEUECTBA JI0 TIOCIETHETO
BPEMEHM NMPOMCXONI B pAMKax pa3BUTUS TPEX OCHOBHBIX LIUBUIIM3ALNM, KOTOpBIE
OyneMm yciioBHO Ha3biBaTh EBpona, Kuraii, Unaus, oOpasyromux Mexmay coooi

oakrwdE



CHCTEMHYIO TPUaIy, KOTOpasi MOXKET ObITh HAJIO)KEHA Ha OOIIYI0 CEMAaHTHYECKYIO
bopmyiny cuctemHoi Tpuaasl bapaniesa [54]
WNuTynmnmo

[Tpu TakoM HaJIO)KEHUH TPUAZa OCHOBHBIX MHUPOBBIX IUBUIIM3ALNHN BBITJISINT, 110
HalleMy MHEHHIO, CIeAYIOIIUM 00pa3omM

Kurait
(MaTynnmo)
/ \
EBpona -------- Nunus
(Pammo) (O™mo1mo)

OTU TPU TUBWIN3AINK, BOSHUKHYB 32 JCCATKU THICSYEIICTUM 10 HAIICH 3pbl CO
BPEMEH NEPBUYHOIO PACCEICHUS YEIOBEYECTBA, BOJIIOLMOHUPYS, IPOCYIIECTBOBAIHU /10
HAIIIETO BPEMEHH, COXPAaHUB CBOU O0COOBIC YEePTHI, MIO3BOJISIONINE UM COCYIIIECTBOBATh U
AKTUBHO Pa3BUBATHCS B paMKaXxX €IMHOI'0 YEJIOBEUECTBA.

U ecnu EBporneiickasi UMBUIM3ALMS, B HALLIEM IIPEACTaBICHUH, BO BCIKOM Clly4ae
B IOCIEQHUE TpU CTOJIETUs, sBIseTcs HocuteneM Pamuo, 1o Kwutail, TUnU4HBIN
mpecTaBuTeNb Bocroka, HocuTenb riny0okol Bocrounoit ¢utocodumn, ommparomieiics
Ha NpuHIUI ['0CynapCTBEHHOCTH, IO3BOJIMBILIEH OIPOMHOM Macce JIIOAEH KUTh Ha
CPaBHUTEIHHO HEOOJNIBIION IUIOIIAU, OTOXAecTBIseTcss Hamu ¢ MHTynimo. Ilo nunomy
BUauTCS Ham Muawiickas IUBWIM3alMs, MepeBapuBiuas B cebe emé B JIPEBHOCTH
paznuuHble packl, Hapoabl U 3THOCHL. Cama Mumuiickas dumocodusi HeoTAenuMas OT
pEeNUTruM U APEBHUX CKAa3aHUM, YPE3BbIUAKHO SMOLMOHAIbHA . DTO Ja€T HAM OCHOBAHHE
cunTath MHAWMNCKYIO NUBWIM3ALMIO HOCHTeleM Omoruo. VIMEHHO 3Tu paznuuus,
KOTOpPBIE HE BCEr/Ia U HE BE3/IE SIBHO MTPOSBIIIOTCS, O3BOJISAIOT CO3/1aBaTh FTaPMOHUYECKHU
[IETIOCTHOE €AMHCTBO, KOTOpPO€ MbI Ha3biBaeM UesioBeuecTBOM (BO BCSIKOM CiIydae, €ro
OCHOBHOM 4acThIO) .

S5 UccnenoBanue BJIMSHUA IPAHMI M IEPEXOIHBIX 30H HA
CTPYKTYpO-00pa3oBaHye B 4eJ10Be4eCKOM MOMy s M.

Hexkotopsle 13 yka3aHHBIX BBILIE HIECTH LIUBUIU3ALUNA UMEIOT JKECTKUE
IpaHUIbl, IPaHUIBI MATEPUKOB, KOTOPbIE BO MHOTOM OMNpPEENsiu X (OpMUPOBAHUE
(3TO CrpaBeATMBO AJIS IMBUIN3AIMI aMEepUKAHCKUX UHIEHIIEB U aOOPUTEHOB
Ascrpanun). Kcratu, ”MEHHO CyIIeCTBOBAaHHE ITHX I'PaHUL], OTAEISABLINX UX OT
OCHOBHOT'0 MUPA, U SIBUJIOCh IPUYUHON UX OTHOCUTEIIBHOI'O OTCTAaBAaHUS B
HSKOHOMMYECKOM I1aHe. YacTUYHO 3TO OTHOCUTCS U K AQpPUKaHCKOW IUBUIIM3AINH, B
cBOE BpeMsi oTpe3aHHOU oT EBponbl mycTeiHel Caxapa.

['panune! e TPEX OCHOBHBIX IUBWIM3AIMI ObUTH pa3MbIThL, U Ha 3TUX T'PaHUIIAX
KU U TIPOJOIDKAIOT KUTh MHOTOYHCIICHHbBIE HApO/Ibl, CAMOOBITHAS KYJIBTypa KOTOPBIX
BO MHOTOM CB$I3aHA C KyJIbTYPOH OCHOBHBIX LIUBHJIM3ALIMN.

Pa3MbiTbIe rpaHuIbl QOPMUPYIOT O0JIee MOABMKHBIE CTPYKTYPBI U CUCTEMBI,
KOTOpPBIE B COOTBETCTBUU C pa3pabOTaHHON HaMu KiacCU(pUKaLMel UMEIOT HEKOTOphIe



4epThl BUXPEBBIX yaapHbIX BoJH [34 ]. Takum o0pa3om, HapsIy ¢ TPHAI0H OCHOBHBIX
[uBunuszanuii, KOTOpast MOKET CUATATHCSI OCHOBOM YEJIOBEYECTBA, HA TPAHULIAX ITUX
[uBuaM3anuii BO3SHUKAIOT U

JIOJITO CYHIECTBYIOT 10 BPEMEHU CaMOOBITHBIE BUXPEBBIE CTPYKTYPbI, KOTOpPHBIE,
(bOpMHUPYIOT TPOMEKYTOUHYIO CHCTEMHYIO TpUay, YCIOBHO Ha3BaHHYIO Hamu Poccus,
MycynsManckuil mup, Anonus-UHaokuTan.

Poccug --------- SInonust-Manokurai
(Omommo) (Parno)
\ /
MycynbpMaHCKHI MUp
(Muatynnmo)

VYkazaHHbIE TpUA/bl HU B KOEH Mepe Helb3sl pacCMaTpUBATh B paMKax KECTKOM
JeTepPMUHUPOBAHHOH MapaaurMel. HanmoxeHne Ha OCHOBHYIO CEMaHTUYECKYIO TPHUATY
SBJISICTCS BO MHOTOM YCJIOBHBIM U MOXET ObITh OCYIIECTBIIEHO JIMIIb C Y4ETOM
NPUHIIMIIA HEONPEACIEHHOCTH- IOTIOIHUTEILHOCTU-CoBMecTHOCTH [33,54] . OHako oHO
IIOMOTAET Y4ecTb IIPH aHAJIN3€ UCTOPUUYECKUX COOBITUI T€ COLIMO-KYIbTYPHBIE (DaKTOPHI,
KOTOPBIE HE TIOJIAI0TCS TI0KA KOJTMYECTBEHHOMY aHAJIHM3Y, M IIPH 3TOM CYIIECTBEHHO
BJIMSIFOT HA MICTOPUYECKHE COOBITHS, MHOT'Ia BO MHOT'OM OIpEeNiss UX.

JlBe yKa3zaHHBIE TPHAJIBI MOTYT OBITH O0BETNHEHBI B SIMHYIO CHCTEMY

Kwurait
/ \
Poccust --/--------- \---Snonus-UHnoxuraii
\/ \/
Al N

\
MycynbMaHCKH
Mup
Ecmu EBpona u SInonust - UnpokuTaii B HacTosee Bpemst HecyT B ce0e B O0bIIIei
CTENEHN palMOHaJIbHOE Havyaso, To Kutait 1 MycynbMaHCKUI MUp HeCyT B ce0e Hauana
MHTyUIUH - nyxa. Torna kak Poccus u UHaus SBISAIOTCS, B OCHOBHOM, HOCUTEIISIMHU
SMOLMOHAJIILHOI'O HAayaJa.

Ecnam octaHOBUTBCS Ha MCTOpPUM HOBOTO BpeMEHH, To, HaunHasg ¢ XVII Beka, ¢
oTkpelTHi HetoToHa B EBponeickol NUBIIM3ALMU HAYalICAd paclBET paluo, IPUBEAIINN
K HEBOOOpa3WMBIM paHee mpolreccaM. PaluoHanbHas eBpOMEHCKas ITMBUIN3AINS,
3aXBaTMB M YaCTUYHO IOJYMHMB ceO€ MOYTH BCE OCTAIbHBIC IMBHIM3AIMH, 32 CUET
Hay4HOW  DPEBOJIIOIMM  TIEPEBEpHYJa JKU3Hb  4YEJIOBEYECTBA MW  IpHUBENA K
naeMorpagpuuecKoMy B3pbIBY M IOCJIEIOBABIIEMY 3a HUM IIEpEXONy, KOTOPbIE MBI JI0
mocienHero BpeMmeHH HabOmomanu. OcHOBHOM wumeeld coBpemMeHHOW EBpomerickoit



LMBUIM3ALUU SIBJIETCS WJEs T'yMaHU3Ma, CTaBAIlas YEJIOBEKa U €ro COOCTBEHHOCTh
BbIIIIe OOIIECTBA U 3aKOH BBIIIE UEPAPXUH.

"KoHuenuusi ryMaHu3Ma , UMEIOIIas TIyOOKHe KOPHHU B Pa3iIMUHBIX KyJIbTypax MHpa...,
opopmuBiasics B Uramuu XIV-XV Bekos, nporenmas yaapHod BojHOH 1o EBpore B
XVI Bexe u passuras mnporpeccucramu u mnpocserutensimu  XVII- XVIII Bekos,
COJICP’KUT Tpu (yHIAMEHTAbHbIE YCTaHOBKH. Bo-TepBbIX, YenoBeK (U3HUECKU U
JyXOBHO COBEPILIEHEH, 3aHUMAET NPUBUIIETUPOBAHHOE 10JIOXKEHNE B MIPUPOJIE U IPU3BAH
crath €€ "xo3smHoM u BiactuteneM'(P.JlexkapT) Bo-BTOpBIX, KaKIblii YEIIOBEK €CTh
"moznenb mupa'(Jleonapno na BuHum), U moTOMy NPUHAMJIEKHOCTH K POJY HAIEISIET
UHIMBUAYYMa BCEH MOJHOTOM CIOCOOHOCTEW W MpaB HE3aBHUCUMO OT O3THUYECKHX,
KOH(ECCHOHATBHBIX W MPOYMX pa3iuyuii. B TpeTpux, deroBedeckuid pasyM CHOCOOeH
npeodpa3uTh coznaHHblii borom mup, caenas ero "3HauMTenbHO OoJiee MPEKPaCHBIM',
nepecTpouB ero "¢ ropasao 6osbmuM Bkycom" (Ix.Manertu)""[46]

Nmenno sty unen no3osuia Pauno EBponeiickol nMBWIM3aIUU  [OJYMHUTH
cebe MoYTH BECh MUP, YACTHUYHO PA3pyllas W TOTIHHSS HOBBIM TNIOOATBHBIM 3aKOHAM,
YCTOSIBIIMECS] MOpajbHble Tpaauuuu npouuioro. Bepa B cuiy pa3zyma ponroe Bpems
Ka3ajach HEpYyIIMMOH, CONMPOBOXKIAsICh OECKOHEUYHBIMH SKOHOMHUYECKHMMU M BOCHHBIMHU
nobenamu, 3aXBaThiBasi B CBOIO OpOUTY BCE HOBBIE CTpaHbl. OCOOEHHO XapaKTepHBbIMU B
3TOM OTHOIICHHH ObUIM BTOpasi MUPOBAasi U XOJIOAHAS BOMHBI, B KOTOPHIX HACTyMHaIOIIEH
ryMaHUTapHOW EBpOIEeNcKoN LUMBUIM3ALMU NPOTUBOCTOSUIM BO3HMKIIME BHYTPU HEE
QIbTCPHATHBHBIC  HEPAPXUUYCCKUE  TOTATUTAPHBIC  PEXKUMBL:  (ANIMCTCKUA U
KOMMYHUCTUYECKHM,  OTpa)kaBIIME€  SMOLMOHAIBHOE  CTPEMIICHHME  COXPAaHUTH
uepapxuueckyro (Gopmy MpaBiIeHHUs, OCHOBAaHHYIO Ha HMOLMOHAJIBHOM MOYHUTAHUU
BOX/5l, THTYUTUBHO ONIPaBAAHHOM BCEHl MpebIAYyIIEH UCTOPUEN YETOBEUECTBA.

Opnako, B HacTosIIee BPEMs CUTyalllsl CTpEMUTENbHO MeHsiercs. [lobenuBinii,
Ka3aJIoCh Obl, pallMOHATBHBINM T'YMaHU3M C BIACTHIO JCHET U 3aKOHA HE MOXKET PEIIUTh
BCeX IMpoOJeM 4YelOBEYECTBA, BCTYMUBIIETo B (a3y I100aJbHOro JIeMOorpaduueckoro
nepexona. borateie cTtaHOBATCS BCE Oorade, a KOJIUYECTBO OETHBIX YBEIUYUBACTCS C
YBEJIMUEHUEM 4YHcia JII0JIed, KOTOpOe CTajllo BO3MOXKHBIM HMEHHO Ojaropaps
TEXHUYECKON 1 MH(POPMAIIMOHHON peBOMIOIMH. B 31moxy nemorpadudeckoro B3phiBa 1o
BCEMY MHpPY MPOKATHJIaCh BOJHA POCTA, a 3aTEM PE3KOr0 YMEHbBIIECHUS MPHUPALICHUS
yHucia JK0JeH, KOTopas ceiluac oxBaTHuiia BECb MUP U IpHUBENa K COBEPIIEHHO HOBOMY
SIBJICHUIO - IeMOTpaduyecKoMy Mepexoy.

OTHOCUTENBHOE YHUCIO JIOJEH, KUBYIIMX B cTpaHax EBponeickol HHUBHIM3ALUU
ymeHnbimaercsa. begusnii mup pactér. [lonmoxxkenue nemmdupyercs Tem, 4To Oyaromaps
MUTpaluu B cTpaHbl AMepuku, ocobenHo B CIIIA, tam Haumbonee SBHO MPOSIBISIFOTCS
JIOCTOMHCTBA Palllo, UJI€d KOTOPOrO CTAHOBSTCS HAESIMH BCE HOBBIX UM HOBBIX Macc
moxaei. OqHOBpeMeHHO, 0co0eHHO B JIaTMHCKONW AMepHKe, MPOUCXOJUT KaKk B KOTJIe
MEpEMENIMBAHNE JIOJEH PA3IMYHBIX pac MW HapoJoB. B AMepuke NpPOUCXOIUT, a
BO3MOXXHO YK€ MPOH30ILI0, (HOPMHUpPOBaHHE KaK MHHMMYM JBYX HOBBIX IMBHIU3AIUH,
nusmwmmsanuu CIIIA wu Kananel, Hecymieit B cebe Panmo EBporelickoil muBUIM3anuu
MOAU(DHUIIMPOBAHHOE SMOIMOHANBHBIM  HAuYaldOM, CBSI3aHHBIM C TIPOJIOJDKAIOLTUMCS
cMmeleHueM pac U HapoaoB ( Ilo-BunnMomMy, MMEHHO B 3TOM TJIaBHAs MCHUXOJOTHYECKas
npuunHa notpscatomux ycnexoB CIIIA),. u Hecymeid B OCHOBHOM OMOLMOHAJIBHOE
Hauano, Jlatuno - Amepukanckoil [{lupunuzanuu. B Amepuke, no HalemMy MHEHHIO, BO



MHOTOM TOJIaBJieH acneKT MHTYHINO, KOTOPBIH MOT ObI OBITh MPEACTABICH TPAIUIIUIMHU
AMEpUKAHCKUX UHJICHIIEB.

OpnHako HaOJIOIaeMBIH IEPEKOC B CTOPOHY PAIMO yXKE MPUBOAMT U BCE Oobie OyaeT
MPUBOJUTH B OYyIIeM K BHYTPEHHHUM IPOTHBOPEUHSM B YEJIOBEYECKOM oO0IIecTBe. B
MepHo;] BceoOIel rimodanu3anuu, 1 AeMorpaduuecKoro mnepexoaa parroHaIbHOe
npeAcKazaHue Oyaynero Kakxercsi HeBO3MOKHBIM. CIHIIIKOM MHOTO
Pa3HOHAINPABJIEHHBIX MPOIIECCOB MPOUCXOUT B OOILIECTBE, CAUIIKOM BEIUKH AMIUIATY/IbI
CKOPOCTEH U YCKOPEHHI M BBICOKHM YaCTOTHI UX KoJieOaHui. 31ech oauH Parmo
OKa3bIBaeTCs OECCHIIBHBIM. Bee 6oubiyro poiis Hapsay ¢ Parmo BHOBb HAUHMHAIOT
UTrpaTh rI1yOMHHBIE DMOIMOHATIBHBIC, U TJIABHBIM 00pa3oM MHTyUTHBHBIE, OCHOBAaHHBIE
Ha TI1y00KOM UCTOPUYECKON TpaJuLiuy, PYKUHBI, KOTOPbIE IT03BOJIAT UenoBeuecTBy U
KaKJOMY OTAEIbHOMY HapOAy BbIOpaTh ONTUMAIbHBIHN ITYTh.

Bosnukaet noTpeOHOCTh B MHTYUTUBHBIX MPO3PEHUSX, C KOTOPHIMH B HACTOAIIEE BpEMS
CIIOKHO Kak B AMepuke, Tak 1 EBporne. Kak Hamu Ob110 yke yka3zaHO paHee,
HocuTesiMu MupoBoro MHTyu1no, mo- BUIUMOMY, B HACTOSIIIIEE BPEMS SIBIISIOTCS
Kuraii u MycyneManckuii Mup. He 3To# 11 OTpeOHOCTHIO YelloBEUeCTBA ONPEIeIsIeTCs
MIPOUCXOSAIICE B MOCIEAHUE TOAbl MUHTEHCUBHOE pa3BuTHe KuTas u OypHbIE MpOIECCHI,
npoucxogsamue B Mycynbsmanckom Mmupe? He ckazanu cBOero HoOBOro cjioBa U HOCUTENH
SMOIIMOHAILHOI'O acIIEKTa YeJIOBSUCCTRA.

T'1aBa 4.
ComnocraBjieHHEe MATEeMAaTHYECKHX MOJAe/JIel JTUHAMUKH
YyeJI0BeYeCTBA: OT KJIETKH - 10 MOMYJIsIIHU.

1. IIpocTeiimast MoAeJb POCTA MapaMeTPa LeJ0r0 YeJ0BeYeCKOH
MOy JISIAN

OpHMMH U3 TJIABHBIX CBOWCTB KMBBIX OOBEKTOB SIBIISIFOTCS X POCT U Pa3MHOXKEHHUE,
TECHO CBSI3aHHBIE MEXay coOoil. Tak, Hampumep, POCT KJIETOK B KaKOH-TO Mepe
COOTBETCTBYET PA3MHOKEHHUIO OPraHMYECKUX BEIIECTB KJIETKHU, POCT 00BbEMA MOMYIISIIIHH
WM POCT OpraHu3Ma COOTBETCTBYET CEpUU MPOIIECCOB JENEHUsI KJIETOK C MOCIEAYIOUINM
ux pocroM. Poct momymsuuu OpraHu3MoB (POCT MacChl BHJA) OIpeIeseTcs
MOCIIEI0BATEIbHBIM PA3MHOKEHUEM U POCTOM KHUBBIX OpPraHU3MOB.

Bo3MokHBIN pocT 6GHochepsl onpenensieTcss AMHAMUKOW BHUJIOB, €€ HACENSIONIUX.

OTcrona cneayer, 4To B )KUBOW MPUPOJIE CYIIECTBYET HE TOJIBKO HepapXusi OOBEKTOB,
HO U MepapXHsi IPOLECCOB, B KOTOPBIX YUACTBYIOT 3TH 00BEKThl. OJHOBPEMEHHO C 3TUM,
B JKUBOM MPHUPOJIE, TaK K€ KAK U B HEXKMBOM, MAPAMETPOM LIE€IIOT0, TO €CTh apaMeTpoOM
(Mepoif), WHTErpalbHO XapaKTEPU3YIOMIMM OHOJIOTHYECKH OOBEKT KaK IEJOCTHYIO
CTPYKTYpY WJIM CHUCTEMY, SIBJIIETCS €ro Macca, KOTopas Ha KaXJOM YpPOBHE HepapXuu
MOXKET OBITH CBSI3aHA C YHCIIOM DJIEMEHTOB (KBAHTOB), BXOMASIIUX B 3TOT OOBEKT KakK B
0000mEHAYI0 BOJIHY. BBIOpaB 3Ty Mepy B Ka4eCTBE OCHOBHOMW, MbI MOXKEM IOTBITATHCS
CBSI3aTh MEXKIY COO0N TUHAMHYECKHE MPOIIECCHl MPOUCXOISIINE HA PA3IMYHBIX YPOBHSIX
OMOJIOTHYECKON UePAPXHH.

[IpocreiimmM u Haubosiee YHUBEPCAIBHBIM CIIOCOOOM YCTaHOBJICHHUS MMOJO00OHON
JUHAMHYECKOHN CBS3M MEXIY YPOBHSMHU HEpapXHUH OT KIETKU 10 Onocdepsl sBisercs, Ha



HaIll B3TJIS/I, YCTAHOBIICHUE CBS3M MEXIY JUHAMHKOW OOBEKTOB, KOTOPHIE MOTYT OBITh
BKJIIOUEHBI B MEPAPXHMIO KBAHTOB - OOOOHIEHHBIX BOJH, TO €CTh HCCIEAOBaHUE OOIIMX
3aKOHOMEPHOCTEH 3aBHUCHMOCTH pOCTa MacChl OOBEKTOB, JIKAIIMX HA PA3THYHBIX
YPOBHSIX HEpapXuH, OT BPEMEHHU.

PaccmOTpuM mnepBoHauanbHO TPU OCHOBHBIX YPOBHS HE€pApPXUU

1) IMomymsius makpomostekyi -Kierka

2) Tomynsuus kieTok - Opranusm

3) Tomymsaus opraHu3mMoB -Buj

Meny »TUMM TpeMsi OCHOBHBIMM YPOBHSMHU HEpapXuHM CYIIECTBYET pan
MIPOMEXYTOUHBIX, K KOTOPBIM MOXHO OyZeT BEpHYThCS Ha CIEIYIONIEM YpPOBHE
paccMOTpPEHHUS.

K sTomy cniricky MOKHO 100aBUTBH CBEpPXY €Il OUH YPOBEHb.

4) Tomynsiuus BUIOB - buocdepa..

MMeHHO Ha 3TOM YPOBHE MOKHO MOHATH CIy4aifHOCTh U HEOOXOAUMOCTD MOSIBICHUS

YeJI0BEYECTBA U €T0 POJIb B pa3BUTUU Onochepsl.

Takoii e ypoBEeHb MOXHO JOOABUTh U CHU3Y

0) Ilomysnsius aTOMOB - MAKPOMOJICKYJIA.
OpnHako, Ha MEPBOM JTale aHaJIM3a MBI PACCMOTPUM JIMIIb TPU OCHOBHBIC YPOBHH
HEepapXUH.

[IpoGneme MaTeMaTH4YECKOTO OINMCAHUS IPOLECCOB PA3MHOXKECHUS JKUBBIX
O00BEKTOB TOCBSIICHO OOJIBIIOE KOIMYECTBO pador(cm., Hampumep [22]). Ilpu sTom
OOBIYHO UCTIONB3YIOTCS /1B TUITA MOJEIEH.

1. HenpepwiBHble, cBoOasmecs K IUPPEpPeHIUMATBHBIM  YPaBHCHUSM,
CTJIaKUBAIOIIKE, HApUMep, MPOIECcChl pa3MHOXKEHHsS WK 0ojee CIOXKHBIE MPOLECCH
B3aUMOJICHCTBUS OMOJIOTHUECKUX OOBEKTOB.

2. JIuckpeTHbIe, CBOMSIINECS K IIETTOYKaM OTOOpaXEHUi, W B OOJIee CIIOKHBIX
CITydasiX K UTEPAIlHOHHBIM ITPOIIECCAM.

YroObl ynTaTENNIO OBLT MOHSATEH XOJ HAIIMX MBICIICH, HAYHEM C CepeIHbI HalIeh
uepapxu (e€ meHTpa). A WMEHHO, C HEOTPAaHWYEHHOTO PAa3MHOKEHHUS TOIMYJISIHH
KJIETOK.

CHayaJia 0cTaHOBUMCS Ha 0Opa3HOM U CJIOBECHOM ONMCAHUU.

Kaxknast kjeTka opranu3Ma WM HOMYJISIUH TPOXOIUT CIIEAYIONIHE CTaIHuU:

1.Poxxnenne mocine pa3MHOKEHUS KIETKH MPEBIAYIIET0 TTOKOICHHSI.

2.Poct nocine poxxaeHus

3.PazMmHOXeHUE.

N3 sToro cnemyer BBIBOA:

Ecnmu Maccy Tena KJIETKM B MOMEHT Pa3MHOXKCHHS TPUHSITH paBHOW HEKOTOPOM

BenuunHe Mg , TO mOcie AeneHHs KJISTKU KaxJas HOBas KJIETKa UMEeT MacCy, PaBHYIO

M N ,
TS . Takum 06pa30M, MaccCa KJICTKU 3a BpEMd €€ CYIICCTBOBAHUA PACTCT B ABAa pa3sa.

[Ipu 3TOM, TO-BUAMMOMY, Ha MIEPBOM 3Talle CKOPOCTh POCTa BEJIUKA U PaBHA HEKOTOPOU
KOHEUHON BEJIMYMHE , a 3aTeM, Mepel pa3MHOKEHHEM, cTpeMutcs K Hymo. K
PACCMOTPEHHIO OMTUCAHUSI TUHAMUKHU MACChl KJI€TKHA Mbl BEpHEMCS Ha CIEAYIOIIEM dTarle,
a ceifyac Ha TOM K€ CJIOBECHOM YPOBHE IIPOCJIEIUM 3a CyJb00N MOMYIISIHH.



Uraxk, nauném c oauoii knetku. [Tycts B Moment t, onna kierka (Npg, =1=2°),
umest Maccy My , pasnenuiachk Ha aBe (N, =2=2"). Uepes HEKOTOPBIH MPOMEKYTOK
BpeMenu At B MomeHT Bpemenu t, =t + Al Kaxnas M3 KIETOK JOCTHraeT 3peNIOCTH.
CymmapHas Macca 00eHX KJIETOK CTaHOBHUTCs paBHOH My, =2Mg Ilpeanonoxum, uto

B 3TOT MOMEHT 00¢ KIETKM BHOBb CHHXPOHHO IeNATCS . VX CTaHOBUTCS YETHIPE
(Nps, =4=2%). B MomeHT BpeMeHH t, =1, +2At Macca YeTbIpex MOSBMBIINXCS PaHEe

KIETOK CTaHeT PaBHOH Mg, =2°Mg . B 3TOT MOMEHT YeTHIpE KIETKH CHHXPOHHO
JIENSTC W UX 4YMCIO cTaHoBuTcs paBHbIM N, =8=2°... B MoOMeHT BpemeHu
t. =t +(n—1)At npomcxoguT oOdYepemAHOE JENEHHE KIETOK. B  3TOT MOMeHT

M, =2""M , B TO BpeMs, Kak 4MCJIO KJIETOK CTaHOBHTCS paBHbIM N =2" . Takum

o6pa30M, MBI 1T10JIY4a€M ABC INIOTCHIIUAJIBHO OECKOHEUHbBIE IOCJIICAOBATCIbHOCTH

n 1 [2 [3 [4 ][5 [6 |7 [8 9 J[10 [N
N. |2 |4 |8 |16 |32 |64 |128 |256 |512 |1024 | or
M,, | M,|2M,[4M [8M]16M | 32M] 64M] 128M] 256M| 512M] 2" M|

. Torna xak Mg , B mpuHIHUIE, U3MEHSIETCS HENPEPHIBHO (XOTA MBI IOKa HE
3HaeM, Kak), 9uciio Ki1eTok N,q M3MEeHsSeTCs JUCKPETHO.

MareMaThyecku  IOCJIEI0BATEIbHOCTD N o MOXeT  ObITh  OIHMcaHa
UTEpPalMOHHBIMU CUCTEMaMHU
Nps (N) =2Nps (N -1).

Pemiennem 3TOM  CHUCTEMBI  WTEpalui, SABILIOLICHCS  I€OMETPUYECKOU
IIPOTPECCUEH, SIBIISAETCS BBIPAKECHUE

Nqs (n)=2" =exp(nin2)
AHaIOrHYHOE COOTHOIIIEHHE MOXKET OBITH 3aIIMCAHO MMPUMCHUTCIIBHO K M PS
Mps(n) =2Ms(n—1)
Pemienuem cucteMsl uTepanuii B JaHHOM ciydae siBiseTcs popmysa
M (N) =2""M, = M, exp[(n—1)In2].

Mooenv uenouxku JIUHEHHBIX KOMHIAEKCHbIX omoopadxcenuii [34] kax o6o6wenue
MOOeIU RPOCIMO20 PA3MHONCCHUSL.

[TonydeHHBIH pe3ynbTaT MOKET ObITh JIETKO 0000IIEH MAaTEMATUYECKH.

B [18] noka3aHo, 4To mpH aHanM3e TUHAMHYECKHX CTPYKTYP U CHCTEM MOYKHO
BBECTH KOMIUIEKCHYIO BOJIHOBYIO (YHKIMIO (BEKTOpP-MaTpPHILy), OIKMCHIBAIOIIYIO
JMHAMUYECKYIO CUCTeMY (CTPYKTYpY), peajibHas M MHHMas 4YacTH KOTOPOH TeM WM
WHBIM 00pa3oM CBSI3aHBI C MEPOM, XapakTepu3yrolieil e€ ¢da3oBoe MPOCTPAHCTBO M
BEPOSTHOCTHBIMH  XapaKTEPUCTUKaMU  OU(PYpPKAIIMOHHBIX  COOBITHH, B KOTOPBIX
CTPYKTypa y4acTBYeT.

OTH 00CTOATENbCTBA MO3BOJIAIOT PACCMATPUBATh B KaueCTBE MaTEMAaTHYECKOM
OCHOBBI JJIsl UCCIIEZIOBAHUS CTPYKTYp, AMHAMHUKA KOTOPBIX OMMCHIBAETCS KOHTHHYYMOM



WK CYETHBIM YHUCIIOM COCTOSHUH, aHAIUTHYECKHE (YHKIUH KOMIUIEKCHOTO
MEPEMEHHOTO OT BPEMEHH .

B cooTBeTcTBHM C BBHICKAa3aHHOW THIOTE301 HA CIEAYIOIIEM IIare pacCMOTPEHUS
B KayecTBE O0JACTH OIpPEJENCHNs] KOMILJIEKCHOW MEphl, ONHCHIBAIOIICH BO3MOKHBIC
COBOKYITHOCTU COCTOSIHUHM, B KOTOPBIX MOXET HaXOAUTHhCS TUHAMUYECKas CHCTEMa,
IPUMEM T10JIe KOMIUIEKCHBIX YhCeN Z = X + 1Y .

Paccmotpum B kauectBe (yHKIMH, (OPMHUPYIOIIEH TUHAMUKY CHCTEMBI,
JMHEHWHYIO OTOOpaXkarontyro ¢ yHKIIHIO

z, =az, , +b, (4.1)

rae a,b- komrekcHble mapaMeTpel.
Bennunna b xapakrepusyeT cMeleHHE TOYKH KOMILICKCHOM (ha30BOM IIIOCKOCTH Z Ha
MOCTOSHHYIO ~ BETMYMHY, a KOMIUIGKCHBIH Kod(duuuenT a=a,e'’ onpenenser
pacTspkeHHe (C)KaTHe) IUIOCKOCTH Z ¥ TIOBOPOT TOYKHM (ha30BOTO IPOCTPAHCTBA
OTHOCHTEJIBHO Haydaja KOOpAMHAT Ha yros 6. B cimywyae oOuiero mosjoxeHus (eciu
a=0) oroOpaxkeHue sBISETCS B3aUMHO OJHO3HAuHBIM. OToOpaskeHHEM, OOpaTHBIM

. Z.,—b
JIAHHOMY, SIBJISIETCS OTOOpaKeHue, onpenensemoe Gpynkipen z, =—"1—; a =0
a

Ecim a=0, t0 z, =b. [Ipu 3TroM 0O6paTtHOEe 0TOOpakeHHEe POPMATILHO HE OIPEICICHO U
Z, , MOXeT ObITh NpUHATO Jr0ObIM. [IpoaHamu3upyem 3TOT cilydail Kak Ipenels ciydas
obuiero nojoxxkeHus npu a, — 0.
ITycte @, = ¢

RN
z, ="z, ,+b
[Ipu mo60OM KOHEYHOM & , 3a1aBasch Z, ,, MOJIy4aeM HEKOTOpPOe KOHEYHOoe Z,.
Onnako, eciiu & — 0, TO mpH MIOOBIX KOHEUHBIX 3HAUEHMAX Z, , Z,OKa3bIBACTCS OUCHb
omm3ko k Z, =Db. U Tompko, mpH Z, , —> 00 Z MOXET NMPUHHUMATH JIOObIe 3HAYCHUSL..

I[Ipu a=0 mobast kKoHeyHasi Toyka o0OjacTh Z otoOpaxkaeTcs B Touky Z=Dbh. Ecmu
KOMIUICKCHYIO TUIOCKOCTh JIONIOJHUTh TOYKOH Z =00, (IOMOJHUTh KOMIUICKCHYIO
IJIOCKOCTh 710 cdephl),. TO 3Ta TOYKa OTOOpa3UTCs BO BCHO IIIOCKOCTh. [Ipsmoe
oToOpakeHune B mpenene a, — 0 cTaHOBUTCS MHOTO3HAYHBIM (BO3HHMKACT CHHTYJISIpHAS
AaCHUMIITOTHKA). AHAJIOTWYHAs KapTHHA BO3HWKAET W TIPH PACCMOTPEHHH OOpPaTHOTO
otobpaxenus. Touka 2z, =D mpeoOpasyercss BO Bce MHOXKECTBO TOYEK ILIOCKOCTH.

Torma kak Bcs ocTalmpHas TIUIOCKOCTh OTOOpaxkaercs B OECKOHEYHYIO TOUKY.
AcCHMNTOTHKA TMHEHHOTO 0TOOpakeHHs mpu 8, —> 0 MOkeT OBITh ITPH HECKOJIBKO HHOM
OIIpECIICHUH CBEACHA K ONMCAHUIO JUHAMUKN OJHOM CTAlMOHAPHOM TOYKH. Z, = b mpu
Bcex N. OpHako, TakoW JK€ peajbHbI pe3ylbTaT AAaeT U JPYroe MNpe/ICTABICHUE
nuHelHOU GyHKIMKM Z, =2 ,; npu Z,=Db

OThIlmeM CTalMOHApHBIE TOYKU OToOpaxeHus. s kaxaoro Habopa Kod3(HUIIMEHTOB
a,b uMeem eMHCTBEHHYIO CTAIIMOHAPHYIO TOUKY.

zZ, = (4.2)

b
1-a



Camo ke nHMHEHHOE OTOOpakeHHEe TpeAcCTaBIsieT co00i pacTsHKEHHE M TOBOPOT
OTHOCHUTEJIHO 3TOH TOUYKH.
[TokaxeM 310. BBEIEM HOBYIO IEPEMEHHYIO
Z=1-1, (4.3)
Torna
Z,=az,, (4.4)
B ciyuae a=0, Z, =0
B caysae a=1 uneHTp noBopoTa CTPEMHUTCS K OECKOHEUHOCTM U IpU KOHEUYHBIX
3HAUEHUSX Z TMPEBpAIlaeTCsi B CABUI OTHOCHUTENIBHO IPEABIAYIIETO COCTOSHUS Ha
BenmunHy b. ®a3oBas TpaekTopus AMHAMHYECKOH CHCTEMBI MPEBPALIACTCS B CEPHIO
TOYEK Ha KoMIUIeKcHOH mpsimoit kKb (K -meiictBurensHoe uncno). Kaxmas Touka Moxer
OBITH OINKMCaHa KOMIUIEKCHOM KoopauHaroi nb  (n=12,...,...).
OcymiecTBUM MPOBEPKY JHMHEHHONM (YHKIMH Ha CYIIECTBOBAHUE LIMKJIA BTOPOTO
MOpsJIKA.
OT0 yClI0BUE UMEET BUJL
2, =2y ,=1 (4.5)
Wi
b(1+a)
e T (4.6)
(1-a)(1+a)
Ecmm a=-1, 10
L (4.7)
l1-a
Bce cranmoHapHble TOUKHM OTHOBPEMEHHO SIBJISIFOTCS TOUKAMU IUKJIA.
[Tono3putenbHOl Ha BO3HMKHOBEHHME IMKJIa CTAHOBUTCA OCOOBIM 4YacTHBIM ciydail
JUHEHHOro OTOOpaXeHHs, COOTBETCTBYIOUIMI 3HaueHHt0o a=-1. ChoeuuanbHO
paccMOTPUM 3TOT YACTHBIN CIIy4au.

z,=-2,,+b
z,,=-2,,+b (4.8)
Zn = Zn—2

B cnywae a=-1 Bce TOYKM IUIOCKOCTM Z BO3BpalllalOTCS HAa CBOM MECTa.
[[ukmryecKuMH OKa3bIBaIOTCS BCE TOYKM IUIOCKOCTH Z. BeneM HOBYHO NMEpEMEHHYIO

f:Z—E. Torga nomyuaem Z, =—Z,,. llocmeaHee oTOOpakeHHE OSKBHBAJICHTHO

CHMMETPUYHOMY OTOOPaXKEHHUIO OTHOCHTETbHO TOukk Z =0. Jis IHKIA TPETHEro
MOPSAJIKa UMEEM:

z, =a’(az, ,+b)+(a+1)b (4.9)

_b(@®+a+1)

4.10
= (4.10)



b
Ecm 1-a°=#0, 1o Z, Y [lo - uHOMY BhIIISIMT KapTuHa, ecin 1—a’ =0.
—a

KopHsiMmu 3TOro ypaBHEHUs SIBISIOTCS KOMILUIEKCHBIC UYMCIIA, MPEACTABISIONINE KOPHU
KyOWYHBIC U3 CIUHUIIBI.

a, =1
2
o1 3
a,=e3® ==-i—; 411
2 > 15 (4.11)
21 B
a, = =—=—i—.

B ciyqae a, =1,. umeem, Kak U paHee, CABUT 1O IpsiMoit Kb u mukia Tperbero mopsaka

He BO3HMKaeT. [Ipu Ipyrux 3HauYeHUAX & BO3HUKAIOT IIUKJIBI TPEThero mopsaka . Ilpu
ATOM IUKJINYCCKUMH, KaK U paHEe, CTAHOBATCS BCE TOYKU IIOCKOCTH Z. IIpuBenéHHbie
JBa TIpUMEpa YKa3bIBalOT Ha HEKOTOPYID 3aKOHOMEPHOCTb, KOTOpask MOXKET OBITh
MPOaHATU3UPOBAHA METOJOM MaTEeMAaTHUECKON HHTYKIUH.

[Ipennonoxum, 4To

z,=a"z,  +b@" " +..+a+1). (4.12)
Jloka3arthp, 4TO
z,=a"z, . ,+b@" +..+a+1) (4.13)
HNmeem
z, ,=az, . ,+b (4.14)

IToncrasnss (4.14) B popmyiny (4.13), momyuyaem:
z,=a"(az, , , +b)+b@"* +..+a+1)=a"™z __, +b@"+..+a+l)  (3.15)
Tak kak ais TepBBIX ABYX 3HaYe€HUW M -cooTHomeHue (4.13) crmpaBensvBo, TO OHO

CIIpaBEJIUBO JIJIs JIFOOBIX 3HAYEHUW M .
[TonyTHO MBI MOMYYUIIN PELIEHUE CUCTEMbI JIMHEHHBIX UTEpALNil

n—-m-1 n-m-1

z,=a"z, +M : (4.16)
a-1

JIrobast wmTepanust JIUHEHHOM (QYHKIMHM TakkKe SBISETCS JUHEHHONW (QyHKUMEH ot
HAYaJIbHOTO 3HA4Y€HUs NepeMeHHOM. [lomydyeHHble COOTHOILIEHHUS MO3BOJSIOT B 00IIEM
BHJIE PEIINTH 337a4y O HATMYUU IUKIOB N —TO MOpsIKa.
B o01em ciiydae ycnoBue HMKIMYHOCTA TPUHUMAET BUJ:

m-1
7 :b(a +...m+a+1) (4.17)
l1-a
[ukasl M —ro nopsaka GOpMUPYIOTCS BCEMU OTOOPaXXKEHUSIMH, Y KOTOPBIX

a =1, i=1..m-1 (4.18)
Tem caMmbIM YCTaHAaBJIMBACTCA OAHO3HAYHOC COOTBCTCTBHUC MCKIAY 0COOBIMH THITAMHU
JUHEHHBIX OTOOpaXKeHUH, (OPMUPYIOIIUX LHKIBI, HPU KOTOPBIX LHUKINYECKUMU
OKa3BIBAIOTCAd BCE TOYKM KOMILIEKCHOM IIJIOCKOCTH, W HNUKIMYCCKHMMH CHCTCMaMHU C

KOHEYHBIM YHUCJIOM JONYCTUMBIX COCTOSHUM. BCE TOYKM KOMIUIEKCHOW IUIOCKOCTH  a.,
i

JeKalue Ha OKPYKHOCTH pajguyca | u uMeromue BUa a, = 15; i=1..m-1.,rqgem -




1enoe 4ucio, GOpMUPYIOT JHHEHHbIE OTOOPa)KEHUS, MOPOXKAAIOIINE IHUKIBI M- Oro
nopsiaka. [Ipuuém, HUKIMUYECKMMHU OKa3bIBAIOTCS BCE TOUKHU IUIOCKOCTH Z. PaccMoTpum

b

MHOKECTBO ITHX OTOOpakeHHWit Gosee 1moapo6HO. BCIOMHUM COOTHOLICHHE Z = Z ~3

Hanee paccMotpuM Kiace ahGUHHBIX OTOOpakeHHH Z, =aZ, ,. [Ipeamosoxum, 4to
i

a=e". Dtu orobpaxkeHHWs IOBOPAYMBAIOT IIOCKOCTH Z Ha yron 6. Ecom — -

27
palnMoHaIbHOE YHCIIO, TO JAMHAMHKA COOTBETCTBYIOIIETO OTOOPAaXCHHS MOPOXKIACT
LUKJINYECKUE IIOBOPOTHI IIOCKOCTH Z C BO3BPAaTOM B KaXKIOW TOUKH B CTapoe

cocrostnue. Eciu Py YHCII0O UPPALMOHAIBHOE, TO LIUKIOB He Oyzaer. OnHaKo, ¢ Kakoi
V4

Obl TOYKM HU Hadajcs MPOLECC UTEpaluii, TUHAMUYECKas CHCTEMa 4Yepe3 HEKOTOpOoe
BpeMsl OKaXKETCS CKOJIb YrOJHO OJIM3KO OT 3TOM TOYKH. Temepb MOKHO MEpPEeHTH K

PACCMOTPCHHUIO boiee O6IJ_[CFO cirydas |a| #1 B stom CJIydac HCIOYKa JIMHEUHBIX

KOMIUIEKCHBIX OTOOpa)X€HWH HPUBOAUT JI00OE HayaJlbHOE COCTOSIHME, 0003HayaeMoe
HaMu Z,, 110 CIpaiy 1160 K Z —» o0, mubo k Z — 0.

B Hamem ciayuyae mpocToro pa3sMHOXKEHHUS TAaKKE MOKET ObITh HCIOJIb30BaHa
KOMIUIEKCHAs! IMHEeWHasi UTepallMOHHAs cUcTeMa
z, =2exp(2n)z, ;.

z, =2"exp(27in)z,

Ilocnennsiss  ¢Gopmyna, ABIAACH YACTHBIM  CIy4aeM KOMIUIEKCHOIO JIMHEWHOIO
OTOOpa)keHHsl, OJHOBPEMEHHO COBNAJA€T C IOJYYEHHBIM  paHEE HTEPALOHHBIM
cooTHoleHrueM. Hapsay ¢ qTUCKpeTHON MOJENbI0. MOKET OBITh IOCTPOEHA HENPEPhIBHAS
JeHCTBUTENbHAs MOJIENb 3aBUCHMOCTH MAacChl MOMYJISIIUY KIeTok M s ot Bpemenu. [Ipu
3TOM HEOO0XOAUMO, OJHAKO, CAENaTh HEKOTOPOE JIOIMYLIEHHE O XapaKTepe U3MEHEHHs
MAacchl KJIETKU B IIPOMEXYTKE MEKAY AEICHUIMHU.

Haubonee mnpocTbiM M , MO-BUAMMOMY, HamOOJIe€ €CTECTBEHHBIM SBISETCS
JOIYHICHHE O TOM, YTO YHUCIO N -SABJIAETCS HE LENIOH, a NCHCTBUTENBHOM MEPEMEHHOM,
JIMHEWHO 3aBUCALIEH OT BpemeHu {.

U3 cootnomrenus t, =t, +(n—1)At, monyuaem

t, —t
n= 1+”Tt1 . BMmecro t, moxcraBisieM HENPEPHIBHYIO IEPEMEHHYIO T .

Torpa cooTHolIeHNE
Mpes () = 2n_lMs =M;exp[(n-1)In2]

3allMChIBACTCA B BUJIC

t—t
-1 In2
Mq () =24 Mg = MSeXp[_At (t—t)]



Ora rnaakas QyHKIOHS OT BpeMEHH 00JalaeT TeM CBOWCTBOM, YTO Macca IMOMYJISIUH,
IJIaJIKO 3aBHCSI OT BPEMEHHU, B MOMEHTHI BpeMenu t, =t, +(nN—1)At, rae N -uenoe vucio,

TOYHO COBIAJIAET C MACCOM MOMYJIAIMKA B MOMEHT OYEPEIHOTO JCICHUS.
OnHako, Takoe IMpPEJCTaBICHHE HUKAaK HE OTpPaKaeT HH JUCKPETHOCTH Ipolecca
JIeTICHUS, KOTOPOE MPEICTABIACTCS CHCTEMOM JMHEHHBIX OTOOpaKEHHid, HH PealbHBIX
3aKOHOMepHOCTCﬁ HU3MCHCHHA MACChl B IMPOMCKYTKES MCKAY JACICHUAMHU, 3a
UCKJIFOYCHUEM, TIOXKAaIyi TOr0, YTO 3Ta 3aBHCHMOCTb, O-BHIUMOMY, SBISICTCS TIIAIKON
(HO HE 00s3aTenbHO AUPPEPEHIUPYEMOIA ).

[poauddepeHipyem BhIpasKeHHE 10 BPEMEHH:

t-t,
Mps(t)=2FM M exp['“—z(t—t )

In 2 In 2
[M ps ()] = M s €XP [_ (t-t)]= Mps (1)

Mpe1 nonyqnnn JUHEHHOE z[H(bQ)epeHuHanbﬁoe yYpaBHEHUE, DKBUBAJICHTHOE B
HEKOTOPBIE JTUCKPETHBIE MOMEHTBI BpPEMEHH, OTJIMYAIOIIMECS JApyr OT JApyra Ha
IIPOMEKYTOK BpeMeHH At , paCCMOTPEHHOH BBIIIE CUCTEME UTEpaALUL.

d In 2

a[M Ps Ol=— M Ps )
Bennunna At XapaKTepmyeT OJIHOBPEMEHHO 4YacCTOTY PAa3MHOXXEHUS U BEIMYHMHY
Kod(puIreHTa Mpu BPEMEHH B ITOKa3aTelle SKCIIOHECHTHI.

Komnnexcnas mooens nenpepuvlénoii 3a6ucumocmu onm 6pemenu.
BepHeMcst K MOIydYeHHOMY HaMHM paHEE PEUICHUIO JMHEHHOW HTEepaluOHHOU

cucreMmbl.. CuuTaeMm, 4YTO KaXIpli IIar HTEpalMi COOTBETCTBYET HEKOTOPOMY
IIOCTOSIHHOMY IPOMEXKYTKY BHEILIHETO BpeMeHH At .

t —
Torma n = O ymm, npusss t, =0, nomyunm

z(t) =Ce" + D,
rae
C:ZO+L; k:In_a; D:—L
a-1 At a-1
Ota HenpepbiBHas 1o t ¢yHkuus, xoropas mnpu 3HayeHusix t=IAt nmaér Bce ueHBI
UTEPATUBHOIO IMPOLECCA, PACCMOTPEHHOTO HAMM paHEE, YAOBJIETBOPSET JMHEHHOMY
muddepeHInaIbHOMY YPaBHEHHIO

%: kz—kD (4.22)
dt
AN
dz
—~=kz+1L, (4.22)
dt

rac



blna
=—— (4.23)
At(1-a)

Pemenue nmuneitnoro auddepenunansuoro ypasuenus (4.23) naét HenpepbIBHbIC
(ba3oBble TPACKTOPUHU B BUJIE civpalieil B (pa30Boii M1ocKkocTH
[MToapoOHbIi aHAM3 KOMILICKCHOM CHCTEMBbI JIMHEHHBIX YpaBHEHUH npuBeacH B [58 ].

Perienne KOMIUIEKCHOTO JMHEHHOrO IU(QEpeHIMaIbHOI0 ypaBHEHUs MEPBOIO
MOPSAJIKA TAKKE MOXKET CIYKUThb MOJENbIO IMPOCTOr0 pasMHOXKeHUs. {1 Toro, 4ToObl
IIOKAa3aTh TO, BEPHEMCS K BBIPDAKEHUIO
z, =2exp(2n)z, ;.

z, =2"exp(27in)z,

Kak u panee, Beaém HempepblBHOE BpeMsi TaKUM OOpa3oM, 4YTO uepe3 MPOMEXKYTOK
BpeMeHH t = NAL.

z, =2"exp(27in)z,

t
Orcroma N=—.
At

C‘II/ITaH, YTO IIOCICOHAA q)OpMy.]'Ia CIIpaBCIJIMBa IIpU JIFOOBIX ﬂeﬁCTBHTCHBHbIX 3HA4YCHUAX
BXOJAIINUX B Hee BCJIMYMH, IMOJIY4YHUM ciaeayromee MOACIIBHOC PAaBCHCTBO

t .t
z=exp(In2—)exp (241 —)z,.
Xp ( At) P ( At) 0

Bsens 0003HaueHUs

: In2 2
A=a+lo, a=——;, w=—
At At

rac At -IPOMCEKYTOK BPEMCHH MCXKY MMOCICA0OBATCIIBHBIMU Pa3MHOXKXCHUAMU, IMOJTYyYHUM

Z=17,exp At

OTO paBEeHCTBO, Kak CleAyeT U3 HallUuX MPEeAbAYIIMX pPacCyXJACHUH, SBISETCS
peHICHUEM KOMILIICKCHOT'O JIMHENHOT O ,Z[I/I(i)(i)epeHLlI/IaJIbHOFO YpaBHCHHA:

az_ Az

dt

PaCCMOTpI/IM TCIICPb (I)I/ISI/I‘-ICCKyIO HHTCPIPECTALUIO OTOI'0 YPABHCHHA B HAIILICM CJIy4ac
Bynem cuutaTh, 4TO MOAYJH KOMIUIEKCHOTO YHCIA Z XapaKTepHU3yeT YHUCIO YJICHOB
MONYJSIIMM  WJIM HEKOTOPYIO MHTErpAJIbHYI0 Mepy nonyiasiuuu B MoMmeHT t. Torma

bopmyna z =z, exXp At MokeT ObITh Nepenucana B BUJE

12H 2, | at =/ 7, e (2.

At
Ora ¢dopMyna SKBHUBAICHTHA PACCMOTPEHHON Hamu QopMyae, COOTBETCTBYIOLICH
pPaccMOTpPEHHIO JEeHCTBUTENBHBIX MepeMeHHbIX. OpaHako, Hama (opMmyna COAEPKUT
3HAYUTENBHO OoJbile WHpOpMaIlMK, YeM Mpeabayias. B Heil mpucyTcTByer emié oaHa
BEJIMYMHA, KOTOPOW paHblie He Obuto B auddepeHInaTbHON 3amuch, HO KOTopas
CyIIeCTBOBajla M ObUIa TJIABHOM B JMCKPETHOH MOJENM pPa3sMHOXKEHUS - a HMEHHO,



T
a):A—t.- yactota pasMHOkeHus. Ecam t=nAt, To BenmuuumHa Z- "BBIXOOUT" U3

KOMIUIEKCHOW 00NacTH, CTAaHOBUTCS JCHCTBUTEIBHOH BEIWYMHONW - HACTyMaeT
Pa3MHOKEHHE.

Mexny pa3MHOXKEHMSIMH €€ peajlbHas 4acTb MOXKET IPUHMMATh pa3IMyHbIe
3HAQUYEHHS OT MAKCUMAJIbHBIX MOJIOKUTENIBHBIX JO MAaKCUMAJIbHBIX OTpuuaTenbHbIX. [Toka
MBI HE MOXKEM JIaTh YIOBIECTBOPUTEIBHON (HPU3NUECKON MHTEPIPETAIIMU 3TOMY CBOWUCTBY
MOJEIIH, OAHAKO , BO3MOXKHO, YTO B HEKOTOPBIX CIy4dasX U 3TO CBOMCTBO MOYKET UMETh
¢usnueckuid cmpicn. Hampumep, ecim  pasMHOXKAIOMIASCS CTPYKTypa  SIBISETCA
HEKOTOPOU JIMHEWHOW WM CJIa00 HEIMHEHHOW BOJIHOW, WJIM BHYTPH HEE MPOUCXOJAT
HEKOTOpbIE MEPUOAMYECKHE IMPOLECChl, JIMIIb YacTh U3 KOTOPHIX BBIXOJAUT Ha
MOBEPXHOCTh. BO3MOXKHO, 3Ta BeJIMYMHA XapaKTepPU3yeT HEKOTOPYIO MH(POPMAIIMOHHYIO
aKTUBHOCTb 0COOM. B MOMEHTHI mepen pasMHOKEHHUEM U IIOCIE Pa3MHOXKEHUS 3Ta
aKTUBHOCTh MaKCHMajibHa -0COOb CTAHOBUTCS BUJIMMOW BHeIIHeMy HaOmrogarento. B
MIPOMEXKYTKE MEXAY Pa3MHOXKEHHUSMU OHa OTpULIATENIbHA - HAOJI0IaeTCsl MUHUMAaJIbHAs
nH(OPMAaLIMOHHAS AKTUBHOCTB - MPOSIBICHUS JEATEILHOCTH OCOOU MUHUMAIBHBI.
[locnegnue paccyxaeHHsT MOTYT paccMaTpuBaTbCsi KakK TUIIOTE3bl, Tpedyrolue
CEepPbE3HOM TTPOBEPKH.

OnHako o0e yka3aHHbIE MOJEIM W OCHOBAaHHbIE Ha HUX OO0OOIIEHUS He
OINMMCBIBAIOT CaMOT0O IMPOIEecca MPOCTOr0 Pa3sMHOXKEHHS, WHTEPECYSICh JIHIIb €ro
CIIEZICTBUEM - YBEIMUYEHHEM KOJIMUYECTBA 0COOEH MM KaKoi TO BEIMYUHBI (TUIIA MACChl),
KOTOpast SBJISETCS MEpOi sl Kaxkaou ocodu. IIpu 3TOM BoOOIIE HE paccMaTpUBaETCS
MEXaHU3M pPa3MHOXKEHMS, CBA3aHHBIM (HampuMep) ¢ JeJIeHUeM KJIETKM Ha JIBe YacTHU U
MOCTEAYIOIHUM POCTOM Ka)I0W U3 3TUX YaCTEH.

Hwxke wu3naraercss BhepBble omyOnukoBanHas B [18] HoBas 0a3oBas
MaTeMaTHYecKass MOJeNb, TpPH ONPEACICHHBIX YCIOBUSAX CBOAMMAs K JIBYM
PacCMOTPEHHBIM BBbIlIE, HO O0JNajaroIias TeM HEOCHOPUMBIM HPEUMYIIECTBOM, UTO B
Heil, 6e3 3HAYNUTENIFHOTO YCIIOKHEHHSI MaTEMaTHIECKOTO ariapara BO3MOKHO TOpOOHO
IIPOCIIEANTh BECh MPOILIECC Pa3MHOXKEHUs JIeNEHUEM, BKJIIOYas JIeeHUEe KaKIoH ocobu
(knetkn) u e€ mocnenyroumi poct. IlpennmokenHas 06a3zoBas Mozenb oOJagaeT
BO3MOKHOCTSIMHM IIUPOKOTO OOOOIIEHHUS, YTO TMO3BOJIAET HAJCAThCA HA 3HAUYUTENIBHYIO
MIEPCIIEKTUBY €€ MPUMEHEHHS B PA3IMYHBIX MPHIIOKEHHX, CBA3aHHBIX C PA3MHOXKEHUEM
oco0ell pa3NMUYHOM MNPHUPONBI, LEMNHBIX peakIuii M  BETBALIMXCS IPOIIECCOB.
[IpumenutensHOo K 0OCyXKaaemMoil Hamu mpobieme MoAH(UKAIUS paccMaTpUBaeMOM
MOJIEJIN MOXKET SIBUTbCA 0a30il Ui ONUCAHUS PA3MHOXKEHMs KJIETOK, COCTaBIISIOIIUX
OpTaHu3M OTACITHHOTO YeTOBeKa.

[Ipenmnonoxum, 4To, Kaxkaas 0oco0b Pa3MHOXKAIOLIEHCs MOMYIISLUN MOXET OBbITh
MPEJICTaBIIeHa KOMIUIEKCHBIM YHCIOM Z , MOZYJIb KOTOPOTO XapaKTEePH3YyeT CKATSPHYIO
Mepy (TIaBHYIO OOOOIEHHYIO KOOPAMHATY), COOTBETCTBYIOIIYIO JaHHOM 0CO0H, a
apTyYMEHT - OTJINYHE ATOH 0COOH OT IPYTHUX.

PaccmoTpuM B 00111eM ciydae Heno4Ky 0ToOpaskeHHi

Zk+1 = (sz)a ) (4.24)



II€ & -KOMIIJIICKCHOC YHUCJIO. HO,Z[O6Ha$I OEIMo4YKa HE TOJIBKO 0T06pa>1<aeT OAHO COCTOAHHUC
CHUCTCMbI Ha JpYTOC, HO U IIPU KAKIAOM 0T06pa)KeHI/II/I MOpOKAACT KOHCYHOC UJIU CUCTHOC

YHCIO HOBBIX “‘0CO0€W”- 3HAUeHUIl MHOTO3HAYHOM (QYHKIMUZ?- B 3aBUCUMOCTH OT
3HAYCHHUS YHCIa ¢ . BBes COOTBETCTBYIOIYIO 3aMEHY MTEPEMEHHBIX

Y TIOZICTABJISISI HOBYIO TIEPEMEHHYIO B ypaBHEHHE (4.24), mosryqaem

va 7\« a7 a
MZ,, = (KMZ,)* = (KM)“Z, (4.25)
31ech BO3HUKAET IMpoOiieMa KOPPEKTHOCTH Iepexoja OT BTOPOM 4acTu paBeHCTBA K
Tpetbeil. He ocranaBnuBasch Ha Hel MOAPOOHO, MPUMEM, YTO MHOI'O3HAYHOCTb
dynkmu, crTosiell Bo BTOpOM iieHe, GepeT B TpeTheM Ha cebs ynkims Z,“, a ais

kodpdunmenta (KM)“ BeiOupaem nuiib 0JHy KaKyr-TU00 BETBb CTETICHHOM (DYHKIIHH.

[TonGepem coorHomenne wmexay M uw K takum  oOpa3oM, UTOOBI
KO3 (HUIIMEHTHI B MPaBO M JIeBOK yacTsax ypaBHeHUs (4.25) Obiiu paBHBI. Pacmienum
3a/1ady Ha JIBe:
PaBEHCTBO

(o4
M =(KM)*; M = K«
W YPaBHCHHE
- > a
Ze,=2,",
KOTOPOE TIOCIIE ONYCKaHUsI MHAEKCOB MPUHUMAET BU/T

Zy=2" (4.26)
Oobmee pemenne cucteMsl (4.26) MOKET ObITh HAlIEHO B BHJIE
iy = (Zl)(ak) = (Zl)exp(klna) (4.27)

Kak u mpexne, MOXKHO HEpeHTH OT AMCKPETHOTO PACCMOTPEHHUS K HENpPEpHIBHOMY,
CuuTas, 4ro Mexay Z,,, U Z, COCTOSHUS MEHSIOTCS HEIPEPHIBHO BO BPEMEHU, 4epes3
NPOMEXYTKH BpeMeHH KAt BbimonmHsiercs: paBeHcTBO (4.27). Tak ke, kak W paHee,
¢dbopManbHO BMecTO paBeHCTBa (4.27) monydyaeM

Z(t)=(2,)“", (4.28)

rae m= 1 .
At

Paccmotpum Tenepb, pemieHHeM Kakoro AugdepeHlHaTbHOrO0 YpaBHEHHS SIBISETCS

byukuus Z(t) . Jas sroro npoauddepeHiupyeM Mo BpeMeHH JIEBYIO M IPABYIO0 YacTH
YpaBHEHMUSI

az _ d . amyy 9 mt _ a
2 Sz, = S fexp(a™ INZ)} = Z IN(Z) S

=mZINn(Z)a™ Ina =mina(ZIn Z2)



CreneHHBIM OTOOPAXEHUSIM COOTBETCTBYET IMPHU YMEHBIICHUH MaciuTaba W Mepexony K
HENPEPbIBHOCTH JU(PepeHIInaIbHOE YpaBHEHHE

%:mmazmz =[In(¢™](ZInZ) (4.29)

Takum  oOpa3oM, HaMHM  yCTAQHOBJIEHO €CTECTBEHHOE  COOTBETCTBHE  MEXIY
MOCJIEZI0BATEIbHOCTHIO KOMILICKCHBIX CTEIIEHHBIX 0TOOpakeHUH (4.24) M KOMILICKCHBIM
miuddepeHraIbHbpIM ypaBHeHHEM (4.29).

1
[peamnonoxum, uto B ypaBHeHHsX (4.24)-(4.29) a = c rae . C - nenoe uucio. Toraa
ypaBHeHue (4.26) MOXKeT OBbITh 3aMKUCaHO B BHJIE
1
Z,,=(Z,)° (4.30)

Ecnu tenepb NpHHATH, YTO MOAYIb Z, paBeH enuHuIe, To npeodpazosanue (4.30)
MOPOXKAAET U3 OAHOM “ocobm” - C, MOy M MEpbl KOTOPBIX PaBHBI MOJYJIHO Mephl K -TOI
ocobm, a apryMeHThl OTIWYaroTcs. Takum oOpa3zom C -3HauHas B JAHHOM Cllydae
creneHHast GyHkIus nmopoxkaaer Ha K +lmiare pasmuoxkenue mo C ocobOel u3 Kaxoi
k -roii ocoou. Tem cambiM ypaBHenue (4.30), Tak ke, Kak MPEXKIE YaCTHBIA CiTydail
ypaBHeHus (4.1), omnwucbiBaeT pa3MHOXKeHHE oco0Oel, OJHAKO, Ha Hall B3IUIAL,
3HAUUTENIbHO Oojiee  aJeKBaTHO, TaK KaK 3HAYCHUS KOMIUIEKCHOW (YHKIHUU
JNEHUCTBUTENFHO PAa3MHOXKAIOTCS, MPU 3TOM Kaxkjas “ocoOb” - 3HaueHWe (GyHKUIUU
COXpaHseT CBOIO UH/IMBUIYATHHOCTH (OHU pa3iaudaroTcs Gas3on).
Ilepeiinem Teneps k ypaBHeHUIO (4.27)

&)

Z,,=(2))° . (4.31)
Ecmu npunate Teneps, uto Z, =1 - pa3MHOXKEHHE HAuWMHAETCS C €AMHUYHON ocoOwu,
KOTOPOW MBI MPUIHIIEM peabHYI0 €IMHUYHYI0 Mepy, To Ha K+1-TomM mmare bl
nonyanm C* -3HayeHnii MHOTO3HAUHOMN (BYHKIIMH, COOTBETCTBYIOIIMX UHCITY 3HAUCHHIA
L.
[Ipu onmcanum yuciaa KopHeH (4ucia 3HAYEHWH MHOTO3HAYHON (PYHKIIMH) MBI MOXEM
BHOBb BOCIIOJIb30BAThCS cOOTHOWEHUAMH (4.1) u (4.2) mpu N, =1.
Hama Mozens gomyckaeT CTaHIApTHYIO HEMPEPBIBHYIO alllIPOKCUMALIMIO, aHAIOTHYHYIO
anmnpoKCUMaIuK, MPUMEHEHHOW Hamu npu noiydeHuu Qopmynsl (4.3). Ecnm, xak u
paHee, BBECTU NPEICTABICHHE O HEMPEPHIBHOM BPEMEHM, KOTOPOE MPOXOIUT MEXKAY
JeNeHUsIMA  0co0el, W TPEANoNIOKUTh Jajiee, 4YTO MEXIy MOCIe10BaTeIbHbBIMU
JIENIEHUsIMA TIPOXOJUT BpeMs , paBHoe At, To pa3mMHOXeHHe ocoOel mpu OOJBLIMX
3HaUYeHWsIX K Moker OBITh TNPHONMKEHHO ONMCAHO CleAyouleld MoaupuKanuei
cooTHomeHus (4.31)

Z(t)= (1)%)E (4.32)

OnHako, CTporo roBops , MOAOOHAs 3aMKCh JAaeT HaM OYEHb Majo HOBOTO, B OTJIMYHE OT
MmoaxoJa OIMHChIBaeMOro ypaBHeHHsIMU (4.3-4.4), Tak Kak B JEHCTBUTEIHLHOCTH
ypaBHeHUe (4.1) peanbHO ONUCHIBAET IMPOLECC PA3MHOXKEHMS JHIIb IpPU 3HAYECHUAX



BpeMeHH, t=KAt. MMeHHO mpu 3TUX 3HAa4YCHUSX mnapamerpa { dYWCIO 3HAYCHUH
MHOro3Ha4yHON ¢GyHKiuMU Z(t) CTAaHOBUTCS PaBHBIM YHCIY WICHOB Pa3MHOXKAMOIIEHCS
MOMYJISIIUY, a Kakoe 13 uncen Z(t) onuchiBaeT €IMHUYHYIO OCOOb.

[Ipu mpomexxyTounbix 3HaueHUsAX t dopmyna (4.32) tepseT GU3HMYECKUN CMBICI H, T10-
BUIUMOMY, Oo0Jiee MPEINOYTUTEIHHO TOJIB30BAThCS COOTHOLICHUSMU (4.2-4.3), XOTs U
OHHU HEaJIeKBAaTHO OTPaXarOT PealbHO MPOUCXOASIINE TIPU ITOM COOBITHSL.

B neiictBurensHOCTH TIOcTe neneHust ocoOu Ha C gactel Kaxaas pas3ielMBIIAsCS

. . 1 N
0co0b yxke oOnamaer Mepoil Z, MOIylb KOTOPOl paBeH ok a apryMeHT KOTOpOH

OIIpEeAEISIETCSl HOMEPOM JETICHUSI U He MEHSETCS B IPOLIECCE €€ POCTa.

Bo3nukaer Bompoc: a BO3MOXHO JH MOJU(PHIMPOBATH BBEACHHOE HAMHU
OIMCAaHUE TaKUM 00pa30M, YTOOBI OHO HENPEPHIBHO OMMCHIBAIO MPOILECC pocTa 0coOu B
IIPOMEXKYTKE MEXAY JAEJICHUSIMU - TO €CTh POCT KiIeTKU. OKa3pIBaeTcs BO3MOXKHO. Eciu
NPEANONOKHUTh, YTO KakKAas BHOBb pOJMBINAsCS 0coOb MMEET CBOE BpeMs,
CHHXPOHH3UPOBAHHOE C OOIIMM BpEMEHEM, HO HAUMHAIOIIEECS C MOMEHTa €€ POXKICHHUS,
U TpH OTOM B TIpOLECCE CYIIECTBOBAHUS OTICIBHOH OCOOM HE pealn3yercs
HNOTEHIUAIbHAs BO3MOKHOCTh IIEPECKOKA C OJJHOTO COCTOSHUS Ha IPYToe, TO POCT 0CO0H
yXKe CO 3HAYUTENBHO OONBLIIMMHU OCHOBAaHHMSMH MOXKET OBITh OIKCaH TEleph YKe
OJTHO3HAYHOH (PYHKITHEH

_ (f) ~
Z(t)=(Z)“ 7, rme t =t—kAt. (4.33)
Jist Toro, 94TOOBI YBSA3aTh BHYTPEHHEE PEIICHUE C BHEITHUM, OIIMCHIBAEMBIM PAaBEHCTBOM
(4.31), HeOOXOIMMO TTOJICTABUTH BMECTO MapaMerpa Z,ero KOHKPETHbIC 3HAYCHUS
Z = c (4.34)
Beeném juis kaxxaoit ocobu mMacita® BHyTpeHHEro BpeMeHu Atf; << At. 3areM BBeaéM B

-t
paccMOTpeHHE HOBYIO NepeMeHHyto t = AL Toraa u1st onucaHust pocTa 0COOU MOTYYUM
i
ClIeTyIolllee COOTHOIIIEHUE, B KOTOPOM MOKHO MpeArnoiarate GyHKIIUH HEPEPHIBHBIMU
Y OJTHO3HAYHBIMHU.

(Atif)}

_ 1
7 (F) = (2 )@
(t) (C) (4.35)

Beném o6osnauenne a™ = 3. Torma popmyia (4.35) npeobpasyercs K BULY
_ 1.4
Z(t)=()""
C

[Mpomuddepeniupyem nociaeHee COOTHOIIEHHE 10 BpeMeHH t = i KOTOPOE B HAIlIEeM
i
Cllydae MEHSETCS OT HYJIS IO HEKOTOPOTO OOJIBIIIOTO YKCIIA, CTPEMSIIETOCs K

At
OECKOHEUHOCTH , €CITH E —> 00,



dz
dt

z ln(é)ﬂf npg=Ing(ZInZ)

_i i BH :i 1 t — 2 i -
= U 3= {eeUn(D)EII=ZIN(L) £

DTHUM COOTHOIIIEHUEM, EHCTBUTENBHAS BETBL KOTOPOTO YIOBICTBOPSET
nuddepeHInaTbHOMY YPaBHEHHIO

C('j—?z IngzZInz (4.36)

1
IIprU HA4YaJIbHOM YCJIIOBHU Zl = E , IpEaACTaBJICHA OHA U3 BO3MOXKHBIX (bOpM OIIMCaHUuA

pocTa pa3MHOXKaroieicst ocoou..

- 1 - At 1,4
Mpui=0 Z==,npu t=— Z=(=)".
p c P At ( C)
- - At 1.4
Ecmu t m3mensercs ot 0 mo t = o TO Z = (E) — 1 mpu MOCTOSITHHOM 3HAYCHHUU

B

Takum 00pa3om, Halmla MOJETh ONMKMCHIBAET ACHMIITOTHYCCKHA POCT XapaKTEPHON Mepbl
1

or —no 1.
C

OO6mmit omeparop, ONUCHIBAIOIIUA PA3MHOKEHHE TOMYJSIUNA MPUOTKEHHO MOXKET
OBITh BBIPAXKEH B BUJIE

2% = (0 Y, (4.37)

3meck M - HOMep pa3MHOKaromielics ocobn 1<m<C*. C ypemmuenmem Kk wmero

oco0eil pacTeT B reoMeTpuveckor mporpeccun ¢ mokasatenem C. JleBwiid omepatop B
nmpaBoii yactu BbIpakeHus (3.14) mpencraBiser coOOW IEHCTBUTENBHYIO (YHKIIHIO
(aprymenT xomruiekcHoW (yHkiuu paBeH 0). IlpaBwiii omepaTop mpeacTaBisieT coOou
KOMIUIEKCHOE YHUCJIO ¢ MOJAYJEM paBHbIM | M ¢ aprymMeHToM 6 , BEIHMYMHA KOTOPOTO

PaBHACTCA 0= OTOT APTYMCHT ABJIACTCA MACIIOPTOM Kaxxgon OCO6I/I, OTACTIAOIIUM

C k
OOHY 0C00b OT ﬂperﬁ Ha KaXJI0M Hare pasMHOXCHUS.
HpoaHaﬂH3preM TOJIYUYCHHOC PCHICHUC.

Iycts Mbl umeem k=0; t=0. Torma C*=1. lmeem Bcero omHy 0coOb, Mepa

. 1
KOTOPOH OIHMCHIBAETCS CIEAYIOIMM KOMIUIeKCHBIM umciaom  Z'1(0) =C To ectpb

1
nepBasi 0co0b HAUMHAET CBOE CYIIECTBOBAHUE C MEPHI c OTtkyna B3sjach 3Ta nepBas

0co0b - 310 Bompoc (umocodckuii . OgHAKO, TOCTOMHCTBO PacCMaTPUBAEMOr0 HaMU
OIMUCAaHUsA COCTOUT B TOM, YTO OHO HMHBAPUAHTHO OTHOCUTCIIbHO TPaHCIALUU k . Mn1



MOJKEM B3STh JI00YI0 0c00b U3 JII00O0TO 11ara GOPMUPOBAHUS TOMYJISIUH, TIPUTTUCATE €i
3HaueHne K =0 ¥ yMHOXXMB COOTBETCTBYIOUIMI €i NMpaBbIii ONEepaTop Ha KOMIUIEKCHO-
CONPSKECHHBI BHOBb INPUWTH K Hadajgy orcuera. YTo, B NpPUHLHUIIE, COOTBETCTBYET

_ At .
peansHocTH. Jlanee npeamonoxum, 9ro K =0;0<1t < E Torma mepa Bce Toi ke ocooun

i
4 ~ o 1 g 1 ﬁl
OylleT ONUCHIBATHCS OJHO3HAYHOM KOMILUIEKCHOM pyHKImen . Z 1(t) = (6) :

DTa (QYHKIMA SBISETCS MOHOTOHHO pacTymied (QyHKmued , xotopas mpu t— 0.
ctpemutcss K 1. 371ech BO3HUKAET HEKOTOpash HETOYHOCTh, HA KOTOPYIO MBI MOKa HE
Oynem oOpaiiath BHUMaHUsSI, HO KOTOpas MOTOM, IIpu 0oJiee eTalbHOM PacCMOTPEHUH,
BO3MOXXHO, OyJeT UTpaTh CYIMIECTBEHHYIO pOJib. B IEHCTBUTENHLHOCTH MOAYIIH MEpPHI
Z(t) <1 npu mr00bIX KOHEYHBIX 3HaYeHUsX f. DTo OTIMUME MOKHO Ha MEPBBIX MOpPaxX
CUMTATh MaJIbIM M HE BIUSIOIIMM Ha HAIIM JajibHEWIIne paccyxaeHus. OIHaKo . mpu
0O0JIBIIOM YMCIIE PAa3MHOXKEHHUI 3TO PACXOXKICHHE MOXET MPUBECTH K BBIPOKIACHUIO
MOMYJISIIIAM, TO €CTh K ITOCTCIICHHOMY YMEHBIICHHUIO MEphl KaXIoi ocobu. D10
MIPOTUBOPEYUE MOXKET OBITh MPEOJIONIEHO, HANpUMEp IyTeM BBEICHUS HEKOTOPOTO

At
MOTIPABOYHOTO KOA(PPUIMEHTA OINpPENeIieMOro OTHOIICHHEM v U CTPEMSIILErocs K

CIUHULIC ITPU ﬂ —> 0
P '

- At
HpI/I t= E MPOUCXOAUT PA3BMHOKCHUC ocobu - JACJIICHUC €€ Ha C AOYCPHUX, KaXXJasd U3

|
KOTOPBIX C TOr0 MOMEHTa HAa4yHET PacTH MO TOMY JX€ 3aKOHYy . IT0 KOTOpOMY pocia
MaTepUHCKast 0COOb..
Takum oOpazom, mocine mepBoro aeneHus mnoixydaeM C pa3inyHbBIX ocoOei, Kaxmas U3
KOTOPBIX HMEET CBOW WHIEKC, OIpeIesIeMblli apryMEHTOM XapaKTepHU3yromen e

nepeMeHHOW Z™1 W OJMHAKOBBIM JJIs BCEX HUX MOJYJb PaBHBIM B HAYAIBHBIH MOMEHT
1 . .
0CJIe pa3MHOKEHUs BeJnunHe |Z™1|~ c WM TOYHEe, OJIM3KON K HEH.

Ha cnenytomem mare Bce TO K€ caMO€ MOBTOPSETCS ISl KaXIO0W OCOOW, OJTHAKO TpH
TOM B T€OMETPUUYECKON MPOTPECCUU PACTET UX KOJTHUYECTBO.

[Ipemyioxennass MOEIb MOXKET OBITH JIETKO MOAWGHUIIMpOBaHA W 0000IIEHAa HA
pa3IUYHbIE THUIBI BETBSIIMXCS MPOIECCOB, KaXaas 0cOOb KOTOPHIX 0O0IafaeT IBYMS
CBOWCTBaMH - pocTa © JejeHuWs. [Ipu 3TOM UMeeTcs TpH  YIPABJISIOIIAX
napametpa( At,C, ), KOTopble MOTYT U3MEHATHCA HAa KaXOM IIIare pa3MHOXEHHUs, YTO

JIeNaeT TMPEUIOKEHHYI0 MOJCNIb Ype3BblYaiiHO THOKOW U TPHCTIOCOOJICHHOW K
MOJEPHU3ALUSAM.

Heo6xoauMo oTMETHTH e11ie HECKOIBbKO 0COOEHHOCTEN pacCMOTPEHHOM MOIEIH.
B ee pamkax Jerko MOXHO TPOBOAUTH CEJEKIUIO, HCKIoYas U3 JalIbHEHIero
Pa3MHOXKEHHUS OT/IeIbHBIE TPYIIIBI 0COOEH.
HeoOxomuMo Takxke oOpaTWTh BHUMAaHHE HA TO, YTO B MPEIJIOKCHHOH MOJETU
paccMaTpuBalOTCS CTENECHHbIE (YHKIUU (IMOKa C palMOHATBHBIMH TTOKa3aTeIISIMHU
CTETIEHH)- TPU OTOM HUTEPAI[MOHHBIA MpOIECC M CTENEeHHBIX (YHKIMHA IpH



OTIpPEJICJICHHBIX YCIOBUSAX AIKBUBAJICHTCH AU (depeHInaTIbHOMY YPaBHEHUIO, B TPABOU
YacTH KOTOPOrOo CTOMT (YHKIHMS, YacTO BCTPEYAIOINASCS B TEOPHU DHTPONHU H
uHpOpMaLuu.

VYka3aHHbIE OCOOCHHOCTH MOJIETIH, TI0-BHIMMOMY HE SIBIISIIOTCS CITy4aiiHBIMH.
CrnenuanbHOoe MaTEeMAaTUYECKOE HCCIEAOBAaHHME MHOTO3HAYHbIX ( B  YacTHOCTH,
OECKOHEYHO3HAYHBIX (YHKIMI KOMIUIEKCHOTO IEPEMEHHOTO, HalPpUMEp , CTENICHHBIX H
norapu(MHUUECKUX, K KOTOPBIM MBI NPHUIUIA B JaHHOW paboTe, MOXKET AaTh MOLIHBIN
ammapaT Ui MCCII[OBAHUS IPOIECCOB, OMMCHIBAIOIIMX SIBJICHUS, Oyayliee KOTOPBIX
MHOTO3HAYHO, TO €CTh SIBICHHUS . B KOTOPBIX €CTh BO3MOKHOCTH BBIOMpPATh BapHUAHTEHI
Oynymiero nosefeHus. Oco00 MHTEPECHBIMU MOTYT OKa3aThCs IPOIECCHI, ONMCHIBACMBbIE
CTETIEHHBIMH ~ (QYHKIMSIMH C  HUPPAlMOHATBHBIMU  IOKA3aTEeNsIMH  CTETICHU  WJIH
norapu@MUYECKUMU  (QYHKIHMSAMH, Tl 4YHCIO BO3MOXKHBIX BapHAaHTOB Oyaymiero
OECKOHEYHO (CUETHO) M Ha KaXKJOM CIEAYIOLIEM IIare pacCMOTPEHHsS U HEOOXOANMO
BBOJIUTH JIOTIOJIHUTENBHBIE YCIOBUS (CBOOOMY BONM) JUIA BBIOOpAa TOW WM HWHOM
TPAEKTOPUHU TUHAMHYECKONU CHCTEMBI.

brarogapHoCTb.

ABTopbl Omaronmapsat Poma [@'eoprueBuua bapanineBa 3a momoils B HalKUCaHUU
HACTOAIIETO maparpada ¥ HOBBIC HJICHU 10 JaTbHEHIIEMY DPAa3BUTHUIO MPEATIOKCHHON
MOJIETIH.

4.B03MO:KHbI€ BADUAHTHI PA3BUTHS MPeIJI0KEeHHOM
MaTeMaTH4eCKOi MOIe/IH.

Kak Mbl yxXe oOTMedanu, uelloBeueckoe OOILIecCTBO MpeAcTaBiIseT CcoOo
OMOJIOTMYECKYIO BOJIHY, 3JIEMEHTOM, KBAHTOM KOTOpOM siBisieTcs uenoBek. Hara teopus
y)K€ HACTONBKO pa3BUTa, UTO [ TMpOCTeHiedl OMONIOrHuecKoil BONIHBI (TUMA
Pa3MHOXKAIOIIKXCS KJIETOK) Mbl MOXEM IIOCTPOUTH JIOCTATOYHO MPEICTaBUTEIBbHYIO
MOJIENb €€ HEOTPAaHMYEHHOI'0 pPOCTa C YYETOM MPOCTOT0 Pa3MHOXKEHMSI U POCTa KaXI01
ocobu (kBaHTa). B MHTerpajsbHOM CMBIC/IE YMCIIO KBAaHTOB, BXOSIIUX B TAKylO BOJIHY,
pacTeT 1O  OKCIOHEHIMAIBbHOMY  3aKOHY,  YJIOBJIETBOPSIOIIEMY  JIMHEHHOMY
muddepeHnraipbHoMy  ypaBHeHuto  (4.4), pelieHHe  KOTOPOTO  COOTBETCTBYET
HKCHOHEHIMAIbHOMY pocTy. Ilpu 3TOM Kaxkaas ocoOb coBepIIaeT CBOW COOCTBEHHBIH
oOMeH C BHEIIHEH cpeoi W KpoMe€ MOMEHTa Pa3MHOKEHHUS, KOrJa B OJHOM MECTe
poXmaloTcss JBeé 0coOH, KOTOpbhIE 3aTeM pacIoii3aloTCs, CBA3b MEXIYy HUMHU
OTCyTCTBOBaJia. Takasi BOJTHA MOXET ObITh Ha3BaHa CBOOOJHOW OMOJIOTHYECKOW BOJHOM.
E€ peanuzanus yaiie BCEro NpoMCXOAUT Ha OBEPXHOCTH 3€MJIU, TO €CTh Ha IBYMEPHOI
MMOBEPXHOCTU WJIM B TOJIIIE BOJABI, TO €CTh B o0OBeMe. B aTom cirydae kakmoil ocoow,
KBaHTY BUJa MPUXOJIUTCS BEDKUBATH B OJJUHOUYKY M COBEPIIATh OOMEH BEIIECTB, YHEPTUU
1 uH(pOpMalMKM CO CBOUM y4acTKoM moJjs. Hukakoll BHyTpeHHEW opraHusaluu, Kpome
CaMoOT0 Pa3MHOXKEHHS, B 3TOM HJeaIbHOM ciiydae He TpeOyercs. Kaxmas ocoOb Bener
ceOs CcaMOCTOSITETLHO M CO3/aBaeMble pPa3IMYHBIMM OCOOSMM BHEIIHHUE TIOJSI HE
CUHXPOHU3UPYIOTCA. BeCh KOHTPOIMPYIOIUN U YIIPABIAIOIINN MEXaHU3M CUIUT BHYTPU
Kaxsioi ocoou. Ecim Terneps mpearnonokuTh, 9TO CYIIECTBYET HEKUN YCIOBHBIN pagunyc
BHEUIHETO TMOJs, KOTOPBIM [JOCTaTOYEH MJIsi PAaLHUOHAIBHOTO B3aUMOJEHUCTBUSA C
OJIMHOYHOW 0CO0BIO, TO MOXXHO B TMEPBOM NPHOJMKEHUU OICHUTH (GOPMY M CKOPOCTH



JBUKCHHSI TaKOW OWOJIOTMYECKOW BOJHBL. B COOTBETCTBMM C peIICHHEM, HaIlpuMep,
MIPOCTEUILIETO YPaBHEHUSI Pa3MHOKEHHUS

umeem N =N, €. 3mece N - umcno ocobeii (kBaHTOB) B MOMeHT Bpemenu t, N, -
yucino ocobeit (kBaHTOB) B MOMeHT BpemeHu t=0. Kk - Hexoropswlii koadduimeHT ,
XapaKTEePU3YIOLIHHA CKOPOCTh Pa3MHOXKEHHUS 0Cc00eH, (PU3UUECKHI CMBICI KOTOPOTO MBI
ceifuac BbIICHUM. [lycTh Bpems, uepe3 KOTOpOe, B CPEAHEM, Pa3MHOXHUTCA (TO €CTh
pa3zenuTcs Ha 1B OJHA KJIETKa), paBHO 7. Torna, eciu B MOMeHT Bpemenu t =0, Op110
N, ocoOeil, TO B MOMEHT BPEMEHU 7 HX YHUCIIO yBeauuuTcs BABoe. OTcCrona moiydaeM
IIPOCTOE COOTHOIICHHUE

IN, = Ne“:kr =In2 k = N2

T
Takum oOpa3oM, BenuunHa K OOpaTHO MPOMOPIMOHAIBHA CPEIHEMY MEPUOIY
pPa3MHOXKEHHUS KJIETOK 7 . BBegew erie oJMH mapamerp, XapaKTepU3yIOIIUi Hally BOJHY,
CpenHiow Iuiomans S (Wi o0beM V) mois, HEOOXOOUMBIA HJsi CYIIeCTBOBaHUS
Omosorudeckoi ocoou — (kBaHnTta). Toraa st CBOOOAHOTO CYIISCTBOBAHUS BOJHBI - BUJIA
nocratouHa mwiomans S = NS, (o6bem V = Nv). Ecnau cuurats, 94T0 pacnpocTpaHeHue
BHJIA TIPOMCXOJUT OJTHOPOJIHO IO BCEM HAIPABJICHHIM, TO paanyc R Takoil cBOOOIHOMU

GMONOrMYeCcKOl BOTHEI ONpENENAeTCs W3 COOTHONICHHS. 7R’ =2$Noet/’ , (mm

4
3 aR*=2vN,e""). Orcrona TodydaeM  3aBHCHMOCTh  pajguyca  CBOOOIHOI

25 3v
6uonoruueckoii BoHbI oT Bpemenu R =.[— N e"*" (um R= > N,e"* - B ciyuae
Vs

061>éMa) HOCJ‘IC,Z[HI/IG cpopMynLI MOKHO HECKOJBbKO ympocTuTs. [lonoxum t=0. Torma

1/ No (R = —N ).

Honyyum

R — RoetIZr ( R — Roet/3r).
Kak crnenyer u3 nomydeHHbIX QOpMYJ, paalyC BOJHBI IPSIMO HE 3aBUCUT HU OT

TOTO MOJIsi, KOTOPOE HYKHO KaXXAO0H 0coOM , HU OT 4Hcia ocoOeil. JTa 3aBUCHUMOCTD

CBSI3aHA JIMILb C TIEPBOHAYAILHBIM PaJINYCOM BOJHBI M CKOPOCTBIO pa3MHOKEHHSI 0COOEH.

JIBe mepBbl€ BEJIMYMHBI CKPBITHI B HA4YaJlbHOM pPaJMYyC€ pPACCENICHUs, €CIU CUUTATh

pacceseHue B ’TOT MOMEHT CBOOO/THBIM.

W3 mocnennux GopmMyna MOKHO TaKKe OMPEISIUTh 3aBUCUMOCTh OT BPEMEHU CKOPOCTH

pacrpocTpaHeHHUs MPOCTEHIIEeH OMOTOTHYECKON BOJIHBI OT BPEMEHH.

dR Ry dR R,

dt  2r dt 3¢
CKOpOCTh IepeMENIEHUsT BOJIHBI Pa3MHOMKEHUSI PACTET TAKKe 10 SKCIIOHEHIIHAILHOMY
3aKOHY, HO [MOKa3aTelb 3TOT0 3aKOHa BJBOE ( BTPOE) MEHBIIIE , YeM POCT YKCiIa 0cobeil B
HOMYJISIIIUH.
Bce 3T0 cripaBeayiuBO 715t CBOOOHOTO POCTa TIOMYJISAIHIH.

t/27 ( t/3r)



Ecnu ke Takod pocT 1Mo KakuM- JHOO MpPUYMHAM, HAIIPHUMEpP. B CBSA3HM C €CTECTBEHHOM
ru0espl0 WICHOB IMOMYJIALMM HEBO3MOXKEH, TO POCT uucia €€ WIEHOB Ha4YMHaeT
YMEHBIIATBCA M IONYJSLUSA BBIXOAUT HA HEKOTOPOE PAaBHOBECHOE COCTOSIHHE.
MaremMaTHKa 3TOro npouecca O4eHb XOpoImo pa3padoraHa. OHa MOKET ObITh ONKCaHa
HECKOJIbKUMHU THUIIAMU YPaBHEHMM, OJUH W3 TUIIOB YPAaBHEHMM TAaKOro poja — 3TO
3HAMEHHTOE JIOTUCTUYECKOE ypaBHeHue [25].

IIpp 5TOM CTaMOHApHOE COCTOSHHE, HAa KOTOPOE BBIXOAUT IIOIYJIALMS,
OKa3bIBAaeTCsl YCTOMUYMBBIM B JIMHEHHOM npuOimkeHuu. B HacTosmiee BpeMs Teopus
JIOTUCTUYECKOTO YPAaBHEHUs U CHUCTEMBbl HTEPALMOHHBIX YypaBHEHHH DepHXIOIbCTA,
COOTBETCTBYIOIIAsl 3TOMY YpaBHEHHIO, MOApPOOHO paspaborana.[11]. AHamoru4HbIi
aHaJIU3 YCTOMYMBOCTU MOXET OBITh C/AENaH U JJs NPEIJIOKEHHOIO HAMU YpaBHEHUS
(3.15). Crabunu3upoBaHHbIC TOMYJSIIAN MOTYT CYLIECTBOBATH JOBOJBHO JOJrO, HO 3TO
BOBCE HE 3HAYUT, YTO OHM aOCOJIOTHO YCTONYMBBI. 3HAUUTENbHBIE JUCKPETHHIE
BO3MYULICHHUS MOI'YT BBECTH CHCTEMY B LHKIHYECKOE COCTOsSHHE, a ele Ooiee
3HAYUTEIIbHBIC — IPUBECTU CUCTEMY B COCTOsIHUE Xaoca.[23,24 ]

5. Ilepexoa kK (pOPMHUPOBAHUIO MHOTOKJIETOYHbBIX OPraHU3MOB.

OIHako pacCMOTPEHUE pa3BUTHUs IOMYJSILUM Ha IOBEPXHOCTH 3eMJIM U B
NPOCTPAHCTBE TIO3BOJISIET HAMETHTH €I OJWH KAYeCTBEHHBIH MyTh K Pa3BUTHIO
HOMYJISIIMU B YCIIOBUSIX OPAaHUYEHHOCTH CPEJCTB Ul NHUTAHUs. DTOT IyTh M H30paia
IMpuposa mpu CO3aHUH MHOTOKJIETOYHBIX )KUBOTHBIX M pacTeHuii. [lycTs mpoCcTpaHCTRoO,
B KOTOPOM BO3MOYKHO HCIIOJIb30BaTh MHPHUPOJIHBIC PECYpChl Uil MOMYYCHHS IHIIH,
OrPaHUYCHO ¥ OTIEJEHO OT JAPYroro aHAJOTHYHOTO MPOCTPAHCTBA 3HAYMTEIBHOW 30HOM,
B KOTOPO#1 MOMYYUTh MHUIIY U SHEPTUI0 HEBO3MOXKHO. Kak mocTymaer momyssiys B 3TOM
ciydae. XapakTepHbIM SMIIMPHYECKUM MPUMEPOM siBisieTcst ciu3HeBuk (Dictyostelium
disciodeum) [26], kKOTOpBIit MOXKET CYILIECTBOBAThH KaK B (JOPME OTICIBbHBIX KIETOK, TaK U
B ¢opme enuHOro opranmsma. B (aze pocra xaxmas oTnenpHas KJETKa 3TOTO rpuda
CYLIECTBYET KaK OTHeNbHAs OCO0b M WX pPACIPOCTPaHCHHE IO TOBEPXHOCTH
OCYIIECTBIIICTCS 0 3aKOHAM, W3YYCHHBIM HaMH paHee. OHH JKCIOHCHIMAIbHO
Pa3MHOXKAIOTCS M 3aHUMAOT BCe OOIBINYIO MUIommaas. OIHAKO, KOT/a NI HAYMHACT HEe
XBaTaTh, CHCTEMA MEPEXONUT B COCTOSIHUE caMoopranu3armu. B uem ono cocrout? OmHa
U3 KJIETOK, PACIOJIOKCHHBIX B IEHTPE TMOMY/SIUK, CTAHOBUTCS «IICHCMEKEPOM»,
[ICHTPOM KOHIIEHTPAIINH, MCIYCKas 0COOble XUMHUYECKHME BEIIECTBA, MPUTATHBAIOIINE K
LCHTPY BCE OCTalbHBIC KIETKH (CO3[aBasi HOBOe Ouonoruueckoe moise). dopmupyercs
MHOTOKJIETOYHAsI TPOCTPAHCTBEHHASI CTPYKTYpa, KICTKH B KOTOPOM pPAacCIIOIOKEHBI
BOPUTHIK JPYr K Apyry. Bo-mepBbIX, BMECTO MOBEPXHOCTH MOSBISETCS O0BEM, UYTO
YMEHBIIIAET PauyC MOMYJISAHA. BO-BTOPBIX, PACCTOSHUE MEXKIY KIETKAMH — UYJICHAMH
HOMYJISIMU CTPEMUTCS K HyITH0. OHH CONMKAIOTCS PAKTUYECKU BILUIOTHYO. TeM caMbiMm,
BHEIIHEH Cpeol Ul BHYTPEHHHMX KJIETOK CTAHOBSITCS TOJBKO OJIM3JIEKAIIHE KIICTKH.
Pe3k0 yMEHBIIIAeTCsI MOBEPXHOCTh CONPHUKOCHOBEHHUS TOMYJSIIIUU C BHELIHEH Cpeoil.
Mexy KIeTKaMH YCTaHaBJIMBACTCS «IO00BbY». Kakayro KIETKy KOPMST €€ COCEIH.
CyliecTBOBaHHE KaXIOH KIETKH OOECIICUMBACTCS CYIIECTBOBAHUEM BCEX OCTAbHBIX.
[TpakTrvecky HeNMMHEHHAs yapHasi BOJHA IPEBPAIIACTCS B PE30HAHCHYIO IPHOOBHIHYIO
CTpykTypy.  buonormueckme  mois,  CO34aBacMble  OTICIBHBIMH  KJICTKaMH,
CHHXPOHU3UPYIOTCS, (GOopMHUPYsT OHMOJOTMYECKHH IUIONb. TeM caMblM OTKpPBIBACTCS



MPOCTPAHCTBO ISl AalbHEHIIEro pocTta OMONOTHYECKON CTPYKTYypbl. OIHAKO, 3aKOHBI
3TOr0 pOCTa yXke CTAHOBATCSI COBCEM JPYTUMHU.

006 sToM moroBopuMm noxapoduee. COMMKEHNE BHYTPEHHUX KJIETOK MPAKTHUYECKU
IIPEJOTBpAIaeT UX POCT, a CIEeN0BAaTEIbHO, U PA3MHOXKEHUE (KCTATH, HEYTO MOJ00HOE
MIPOUCXOJUT B HACTOALICE BPEMS C UEIOBEUYECTBOM, MEPECEISIOMUMCS B MHOTO3TaXKHbIE
ropojia U yBEJIUYMBAIOUIMM CpeIHUll cpok xu3Hu). Kak Hamu Oyzaer mokasaHO HHXKE,
TEM CaMbIM YBEIMYUBACTCS IIEPUOJ JUIOJIBHOM BOJHBI, KOTOPYIO (OPMHPYIOT
pasMHOXkaromuecs: KiaeTku. CpoK KU3HU KaX10H U3 HUX 3HAYUTENIBHO YBEJIMYUBACTCS U
CTaHOBHUTCS CPaBHHMBIM CO CPOKOM CYILECTBOBAaHUS MOIMYJSAIUHU B 1eiaoM. [lpu 3tom,
XOTSI HECKOJIBKO CHMYKAETCsl OOMEH BEIECTB KaKJOW KJIETKH, HO HE HACTOJBKO CHUJIBHO,
TaK Kak el HeoO0XOJMMO OCYIIECTBJIATH ONTUMAIBHBIM O0pa3soM CBOM JKHU3HCHHBIC
¢yHkuun. PakTHUECKH 3TOT MPOLECC BO MHOTOM aHAJIOTHUYEH Ipoleccy (POpMUPOBAHUS
rOpOAOB, a TaKkKe KOHACHCAI[MM HEOpTraHW4ecKoro BemiectBa. (OHAKO, MEXaHH3M
CaMOOpPraHU3aIMK B 3TOM CIIy4ae OKa3bIBaeTCsl 3HAUUTENILHO CI0XKHEE, YeM B IIOCIIETHEM
cllyuae.

Bo mnepBbIX, yCTaHaBIMBAETCS CYLIECTBEHHOE pasziMuue MeEXIy KIeTKaMHu,
HaXOJAIIMMHUCS HA TPaHMIE 00beMa, M KIETKaMH, HaXOAIIUMUCS BHYTpH. [ paHnyHbIC
KJIETKM 00J1alaloT 3HAYUTENIbHO OoJblIeil cB0OOM0M U CTaHOBATCS 0ojee aKTUBHBIMU.
Tak kak HM3MEHEHUWS BHEUIHETO IIOJs, BBI3BIBAEMBbIE CHHXPOHH3HPOBAHHOW TPYIION
KJICTOK, Ha MOPSAJOK IPEBBILAIOT MO0Je, UHAYLUPOBAHHOE TOW K€ IPyMIoil cBOOOAHO
KHUBYIIMX KJIETOK, TO 30HA BIUSHHUS TaKOW T'PUOOBUIAHON CTPYKTYpHI OKa3bIBACTCS
3HAYUTENbHO BbIIIEe. ['paHUyHBIE KJIETKH MOTYT (OpPMHpPOBATh JUIMHHBIE HHTH,
CBSI3aHHBIE C OCHOBHOHM TPUOOBHUIHOM CTPYKTYpPOW, M PACIOJOXKEHHBIE IO CHIIOBBIM
JUHUAM HOBOT'O OMOJIOTMYECKOTo MOJis (HOXKKH I'puOOB), U B HOBBIX MECTaX POXKIAThb
HOBBIE TPUOOBUIHBIE CTPYKTYPHI, CBSI3aHHBIE C MIEPBUYHBIMU. T€M CaMbIM ONTHMAaIBHOE
pasrpaHMuyeHHe OO0S3aHHOCTEH KJIIETOK M pa3jielieHHe MX Ha BHEIIHUE U BHYTPEHHHE
MO3BOJISIET BHJY CTPOWTH JBa THINA  CBSI3aHHBIX MEXIY COOOI0 TIIOCETCHHHA —
KOHIICHTPUPOBAaHHbIE T'PUOOBUIHBIE CTPYKTYPbl C IUIOTHBIM IOCEIEHUEM KJIETOK MU
CO3JIAIOIINE MOIIHOE OMOJIOTHYECKOE I0JIE U HUTEBHIHBIC CTPYKTYPHI, OXBaTHIBAIOIIHE
OosblIIE TIOBEPXHOCTH, DPACIHOJOXKEHHE KOTOPBIX COOTBETCTBYET PACIPOCTPAHEHUIO
9TOrO NOJs. HUTeBHIHBIE CTPYKTYPHI CIy’KaT JUIsl aKTUBHOTO JTOOBIBAHUS MUIIIH, a TAK)KE
JUI. TPAHCIIOPTHPOBKM MNUIIM K TPUOOBUAHBIM CTPYKTypaM. Tak MHOTIOKJIETOYHBIE
Ouojoruueckue OOBEKTHl BBOIST B CBOEH CTPYKType cepbe3Hylo auddepeHIuamio.
Yacte (QyHKUMH YHOpaBISAIOMIEr0 MEXaHU3Ma OT OTAEIbHON KJIETKU MEepeaaeTcsi BCeMmy
MHOTOKJIETOYHOMY OpraHm3Mmy. [lod4TH XaoTHYecKoe IBWKEHHE KJIIETOK B CBOOOIHOI
OMOJIOTUYECKON BOJHE, HMeloIee OOJIbIIOoe YHUCIO MPAKTUYECKH PaBHOBEPOSTHBIX
CTeTIeHeH CBOOOIBI [T KaX IO KIIETKH, IEPEBOAUTCS TPH TOM Ke TEOPETHIECKOM YHCIIe
CTerneHe cBoOOAbI B yMOPSAI0YEHHOE OpPraHU30BaHHOE JBIM)KEHHE CHCTEMBI, B KOTOPOii
JBIDKEHUE KaXIIOW KJIETKW CHHXPOHH3WPOBAHO C JIBIKCHHEM OCTaJbHBIX. BO3HWKaeT
BHEIIIHUM MO OTHOUICHWIO K OTIENbHBIM KJIETKaM T'OMEOCTaTUYECKUH KOHTpOJLIEp,
TIPOSIBIISTFOIIUICS B TpaHC(HOPMAIHAX OMOIOTHYECKOTO TOJIsl, HAaIpUMeEp, B CHHXPOHHOM
3JIEKTPOMArHUTHOM B3aUMOJICHCTBUU OTAEIbHBIX KJIETOK, WM B MOSABICHUN XUMUYECKUX
BEIIECTB, CHHXPOHH3HUPYIOIINX MOBEICHHE OTIENBHBIX KJIETOK (3a4aTOK SHIOKPHHHOM
cucremsl). [Ipu 3TOM, 0IHAKO, TPOUCXOIUT, 0OpPATHOE BIUSHHE BHOBH (DOPMHUPYIOIIUXCS
MoJIe Ha TOPOXKAAIONINN KOHTPOJIJIEp (T€HOM) OTIAEIBHBIX KJIETOK. DTOT 0OpaTHBII
Iporecc JA0DKEH HOCUTh 3HAYMTEIbHO Ooliee AMUTENbHBIN Xapakrep. [lo-Bugumomy Ha



TCHOM JICHCTBYIOT HE KOPOTKOJIEHCTBYIOIIME M OJM3NIeKalIHe TOJs, a JUIMTEIbHO
CYILIECTBYIOIME U3MEHEHUS JTAJIBHET0 10JIs1 OMOIOTHYeCKOro 0ObeKTa.

Hapsiny ¢ 3TUM IpPOMCXOIUT MHTEHCHUBHBIM MH(POPMALMOHHBIA OOMEH C IOJIeM
cucreMbl. [10ABISAIOTCA clielManbHble KIETKH, CTAHOBSIUECS 3apobliaMu AU Qy3HOM
HEPBHOU CUCTEMBI.

@opMHUpPOBaHNE MHOTOKIETOYHBIX CTPYKTYp SBWJIOCH Ba)KHEHWIIMM LIaroM B
pa3BuTHH OMocdeprl. (XOTS HaM KaXeTcs JOIMYCTHMOM TakkKe TMIIoTe3a O TOM, YTO B
HUCTOPUYECKOM  MacmTabe  MHOTOKJIETOYHBbIE  OpPraHU3Mbl  HOSBMJINCH  ITOYTH
OJIHOBPEMEHHO C OJHOKJIETOYHBbIMHU). [lOSBHUINCH HOBBIE, MAaKpPOCKONMYECKHUE KBAHTHI
KUBOM MAaTe€pHH, CYILIECTBOBAHME KOTOPBIX IO3BOJWIO PETYIUPOBATH Pa3MHOKECHUE U
OJTHOBPEMEHHO YBENUYUTH c]epy ACUCTBUS >KUBBIX OpraHu3moB. Ho riaBHoe, 4TO
IIPOU30LLIO, 3TO BO3HUK NPUHIUIINAIBHO HOBBIN, BHEKJICTOYHBIA MEXaHU3M YIIPABICHUS
COBOKYITHOCTSIMHU KJIETOYHBIX CTPYKTYp (IFOMEOCTAaTHUYECKUH KOHTPOJIIEP), KOTOPHBIH
IIPUBEJI K CO3JaHUI0 HOBBIX LIEJIOCTHOCTEH — OpPraHU3MOB. 3a CYET OrpaHUYCHUs
CTereHe CBOOOJBI OTAEIHHOW KIIETKH IOSBWINCH MPHHLIUIHAILHO HOBBIE CTEHECHH
cBOOO/IbI Ha OoJiee BBICOKOM MAacCIITaOHOM YpPOBHE, KOTOpPbIE paHee ObUIM MPAKTUYECKH
HeBepoATHbI. DaKTUUECKH yNpaBJIE€HUE YaCThI0O MUKPOCKOIMUYECKHX CTENeHel cBOOObI
B BEPOSATHOCTHBIX COOBITUAX KJIETKM OBLJIO JIeJerHpOBaHbl HaBEPX, HAPOXKIAIOLIEMYCS
KOHTPOJIIEPY HOBOM CTPYKTYPBI.

C MakpOCKONUYECKMMHU COOBITHSIMU IPOM30LIENT HECKOJIBKO OoJiee CIOXKHBIN
nporecc. Te coObITHS , KOTOpBIE paHee ObUTM HEBEPOSITHBI (TO €CTh HE MOTJIM WM MTOYTH
HE MOIJIM TNPOU30MTH), HO KOTOpble Haubojiee jKelaTelbHbl B JAHHOM Ciydae JUlsd
BBDKMBAHMS CUCTEMbI HICHTUYHBIX KIJIETOK, OJarofapss BOSHUKHOBEHHUIO MEXKJIETOUHOTO
MIOJIEBOTO YIPABIISAIOLIETO MEXaHU3Ma CTAHOBSATCS 3HAYMTEIBHO 00Jiee BEPOSTHBIMU, YeEM
BCE OCTaJbHBbIE, MEHSETCS camM HaOop Hambojee BEPOSTHBIX COOBITUH W MeEHSeTcs
CTPYKTYypa BEpPOATHOCTH MaKpPOCKOMHMUYECKOro oObekTa. IIpu 3TOM 4YMCIIO BO3MOMKHBIX
MaKpOCKOIMYECKUX COOBITUH, COOTBETCTBYIOIIMX CHHXPOHHOMY B3aMMOJEHCTBUIO
3JIEMEHTOB CHCTEMBI, yBelIW4YHMBaeTcs. Eciu BBECTH MOHATUS SHTPONUM —HMH(POpPMALUU
MaKpOCKOIUYECKUX COOBITUH, TO 10 0ObETUHEHHS PEATbHO BO3MOKHO ObUIO JIMILB OHO
MaKpOCKOIMYECKOE coObITHE, COOTBETCTBYIOILIEE MaKCUMyMy SHTPONHH
MUKpPOCKOIMYECKUX cOObITHI. Tenepp, mocie caMooOpraHu3aluy, T€ MaKpOCKOITUYECKUE
COOBITHSI, KOTOpPBIE paHee ObLIM MPAKTUUYECKU HEBEPOSITHBI, IPHOOPENH CTaTyC COOBITUH,
MMEIOIUX JIOCTATOYHO BBICOKYIO CTENEeHb BEpOATHOCTU. [Ipu 3TOM YHCIO TakuUx
COOBITHI € pa3BUTHEM YIPABIAIOIIETO0 MEXaHH3Ma pacTeT 3a cyeT OTOOpa BCE HOBBIX
CTereHel cBOOObI y 3JIEMEHTOB CUCTEMBI — OTJIEIbHBIX KJIETOK . TeM caMbIM BO3pacTaeT
SHTpoOMNUs — UHPOPMAILUs, yIIpaBisgeMas KOHTPOJIEPOM MaKpPOCKOMMMYECKOT0 00bEKTa U
Bo3pacTaeT 3(PQPEKTUBHOCTh MEXKKJIETOYHOI'O YIPABISAIOIIErO0 MexaHu3Ma. Bo3Hukaer
HOBas IIEJIOCTHAsi CTPYKTypa CIIOCOOHAas K PE30HAHCHOMY H3BATHIO SHTPOIUU-
nH(pOpMaLUK U3 MUKPOMHUPA.

[Touemy-To 3TOT MpolEece A YeJIOBEeKa paboTaeT MpU COOTHOLIEHUU CTPYKTYpPbI
U ee DJIEMEHTOB, paBHOM 10%**137,

OHTpOIUsi MOXET pacCMaTpUBATHCA KaK MepapXWyecKas BEIWYMHA, 3aBUCAIIAs OT
Mmacmrtaba paccmorpenus cuctemsl [3], [35], [58],[18], koTopas He ToNbKO pacTéT mpu
nepeaye dHEPTUU U3 MaKpoMHpa B MUKPOMHp, CTPEMACH K CBOEMY MaKCHUMaJIbHOMY
3HAYEHUI0O B COOTBETCTBUM CO BTOPBIM 3aKOHOM TEPMOJMHAMHUKH, HO Yy JKHMBBIX
OpPraHu3MOB 3a c4eT (OPMHPOBAHUS HOBBIX YPOBHEH HepapXuu TIepenaercs u3



MUKpoMHupa B Makpomup. [Ipu 3ToM GopMHUPYIOTCS HOBBIE, HEBEPOSTHBIC paHEe CTEICHH
CBOOO/IbI 32 CUET OTPAHUYEHUS BO3MOXKHOCTEH BbIOOpA KaXKAOI0 OTAEIBHOIO 3JEMEHTA.
3nech NPUCYTCTBYET HEKUH 3aKOH IPUPOAbI, JOIOJHSIOLIMI BTOPOM  3aKOH
TEPMOJMHAMUKH, KOTOpBIH copmynupoBad A.M. Xa3eHOM B Buj€ 3aKOHA MakCUMyMa
pOCTa MPOW3BOIHOM OT SHTPONUU MO BpeMeHU.[58], u koropwlii i cBoel cTporoi
(bopMyIMpoBKH TpeOyeT Oosiee TIIATEIBHOrO MCCIEI0BAHUS MPOOJIEMbl CHHTE3a HOBOM
nHpopManuy B On(ypKaIMOHHBIX MTPOIECCAX.

Ilocne ¢opmMupoBaHHS MHOIOKJIETOYHBIX CTPYKTYp BO3HHMKAaeT BONpOC 00 uX
B3aMMOJICHCTBHU C OKPYXKAIOIIUM T0JIEM B MeXIy coboi. Hac B manHoM citydae Oyner
MHTEPECOBaTh BTOPOH BOIPOC — BOIPOC O B3aUMOJEHUCTBUU MHOTOKJIETOUHBIX CTPYKTYP
Mexay co0oil. [lepBriM BompocoM sBII€TCS BONpoc pasMHOXxeHus. [IpocTeiimum u, no-
BUJMMOMY, IIE€PBBIM pEAIM30BABIIMMCS BapUaHTOM DPA3MHOKEHUS MHOTOKJIETOYHBIX
CTPYKTYp, SBWICS BapHaHT pa3MHOXKEHUs JCICHHEM, aHAJOTWYHBIM KJIETOYHOMY
(COBpeMEHHBIM aHAJIOI'OM TaKOT'0 Pa3MHOXKEHMS ABIISETCS BET€TATUBHOE Pa3MHOXKEHUE ).
OpHako mpu TaKOM THUIIE Pa3MHOKEHUsS IOCJE OTAEJIEHUS OJHOM MaKpOCKOIHMYECKOM
CTPYKTYpbl OT Jpyroil BO3HUKaeT mpoOjeMa CBSI3M U B3aUMOICHUCTBUS MEXIY
cTpykrypamu. KoHe4HO, 3/1ech MOXKET IEHCTBOBATH TOT K€ MEXaHU3M, 4TO U IpHU
MEXKJIETOYHOM B3aUMOJCHCTBUHM, CHayajga JeicTByeT OObIuHas CBOOOJHAs BOJIHA,
CIIOCOOCTBYIOIIAs PACCEICHHIO PAa3MHOMKAIOMIMXCSI OPraHMU3MOB, HO 3HAYUTEIHHO
OOJIBIIMMM IIaTaMU, YeM 3TO ObLIO paHee. A B Cilyyae OrpaHHYEHUsS B pOCTE MOMYJISALUH
— cpabaThIBaHHE MEXaHW3Ma «KOJUICKTHBHON JIIOOBH- YTO-TO BpOJE KOMMYHH3Ma» C
(dbopMHpOBaHHEM CBEPXOPTraHU3MOB.

XOpomuM NPUMEPOM TAKOIO0 MEXaHU3Ma SIBISIETCS JKU3Hb KOpajuioB. OJHAKO , 3TO
HE caMblil HHTepecHbI BapuaHT. [Ipupoaa npuaymMana HEYTO HOBEHBKOE U 3HAYUTEIIBHO
0oJiee HHTEPECHOE.

OTO TO X€ camoe, 4TO Hapsay ¢ (OTOHAMH, MPUPOAOH CO3JaHBI AIIEKTPOHBI U
IIPOTOHBI, NPUTATHBAIOIIME JpPYr Jpyra 3HAYUTEIBHO CHJBHEE, 4YeM IPOCTO
I'PaBUTALMOHHOE MPUTSHKECHHUE .

Hapsiny ¢ BuoBO# pe30HaHCHOM «TI000BBIO» OHA MPHUIyMaja MOJOBYIO JT000BE. MBI
MOXEM TOJBKO JOTafbIBaThCA O NMPOUCXOKIACHUU 3TOM 3arajki MUPO3JaHUs — I10JIOBON
mo6Bu. OHAaKO KOe - Kakue JO0TaJIkh, MOXKET ObITh, COBEPIICHHO (PaHTAaCTUYECKUE, MbI
MO’KEM BBICKA3aTh.

JIHK B kneTkax 3akpydeHbl B JBOMHbIE crnupanu. [Ipm pa3sMHOXKEHMHM KIIETKH
IIPOUCXOAUT pa3leieHUue CIUPAIEH U I10J€ KIETKH BMECTO IUIIOIBHOIO MOXKET CTaTh
0o0J1ee CUIBHBIM MT0JIEM HECKOMIIEHCUPOBAHHON 3aKpyUEHHOM CIIUpaIu.

Ecnmu B 0OBIUHBIX KiIETKax Mpu pa3sMHOkeHUH 3ieMmeHThl JIHK Haxomsat ceGe mapy
(omHAaKO BO3MOXKHA M HEMOJHAs KOMIIEHCAllUsS, YTO MOXET SBUThCA NPUYUHOMN
OMOJIOTMYECKOTO CPOJCTBA KJIETOK, J]a U 0co0eil 0JHOro BUAA), TO MPU Pa3MHOKEHUH
MHOT'OKJIETOYHBIX OpPraHW3MOB MOIJVIO IIPOU30WTH TaK, YTO IEPBOHAYAIBHO HApsLy C
pa3leleHueM BCEro OpraHM3Ma IIPOUCXOAWIIO M pa3[elCHUE 4YacTH KIETOK Ha  HE
MOJIHOCTBIO C(OPMHUPOBABILIKECS, @ UMEIOIINE JIMIIb OJOBUHHBIA HAOOp T€HOB. . OTH
KJIETKH BHYTPU OpraHMW3Ma OYEHb aKTHBHBI M KaKUM JIMOO 00pa3oM IMepecTpanBalii BECh
OpraHM3M Ha MOMCK ce0e mapbl, TO €CTh OPraHu3Ma, B KOTOPOM OCTAJIUCh 3aKpyUEHHBIE
HECKOMIICHCUPOBAHHBIC KJIIETKU C IIPOTHUBOIIOJIOKHOM 3aKpyTKOW. buonornyeckue noss
TaKUX OPraHU3MOB OKa3bIBAJIKMCh 3HAYUTEIBHO O0JIee aKTUBHBIMU M NPUTATUBAINCH APYT
K apyry. IlocreneHHO B TakMX OpraHM3Max BbIpAaOOTaJCs BHYTPEHHUH MEXaHU3M



CO3J]aHUSI MOJOOHBIX HE JI0O KOHIA Pa3/CIMBIIMXCS KJIETOK, HAIMYHME KOTOPBIX PE3KO
YBEIIMYMBAET CPOJICTBO - «IHOOOBB» OPTaHU3MOB JIPYT K JAPYry. DTOT MEXaHU3M, IO-
BUIUMOMY, ABJIICTCA TJIaBHBIM  OJOCTHXKCHUCM  KOHTPOJUICPOB  MHOTI'OKJICTOYHBIX
OpPraHU3MOB, TaK KaK OH KAQ4eCTBEHHO YCHJIMII CPOJCTBO OCOOCH OJHOrO BHZA, CO37aB
MIOJIOBOE BJICYCHHME, KOTOPOE OKAa3aJloCh CHJIbHEE JIOOBIX JAPYIHX Y3, CBS3bIBAIOIIUX
opraHusMbl. Jla ¥ camMO TOHATHE BHIA JJIS BBICOKOOPTaHW30BAaHHBIX  OPraHU3MOB
OTIpPEJIeNIACTCS] TEMepb CIMIOCOOHOCTBIO 0COOEH ATOro BUAA CHAPUBATBHCS MEXKIY COOOIA.
W3MeHwimcr ¥ BO3MOXKHOCTH  OMOJIOTMYECKOTO PAa3BUTHSA. YBEJIMYCHHE 4YHCIIA
MHOT'OKJICTOYHBIX OPraHU3MOB C IIOJIOBBIM PAa3MHOXCHUCM ( B TOM YHCIICE U Hmﬂeﬁ)
CTaJO TOAYUHATHCS TEIEPh COBCEM WHOMY 3aKOHY, O KOTOPOM MBI OyJIeM TOBOPHTH
HECKOJIBKO MojipoOHee B cieayromieM maparpade. IToT ¢GakT cTal 0COOCHHO BaKHBIM
MMEHHO TeIepb, KOT/Ia YeIOBEUECTBO BCTYITHIIO B KPUTHYECKYIO (pa3y CBOEro pa3BUTHSL.
[TonoBoe pa3MHOXKEHHE, CO3/IABIIEE CWIBHEHIIEE II0JI€ NPUTSHKEHUS W Pa3ciIUBIIEE
Bcex 0coOeil JaHHOTO BHUJIA, HE 3aBHCHUMO OT X NPEABLAYIICH MCTOPHH M HBIHEIIHETO
IMOJIOKCHHA Ha JABC IIOYTU PABHBLIC ITOJIOBUHBI, CUJILHEUIIIIM O6p2130M , IPUTATUBACMBIC
Apyr K JAPYry, CO3Aaj0 IMEpPBbIE W BO3MOXXHO HAWOOJEEe CHIbHBIE CTPYKTYPbl BHYTPH
BUI0B, Pa3MHOXAIOMUXCA IMOJIOBBIM ITYyTEM.

6 .Mojeib pocTa YHCJIa OPraHU3MOB, Pa3MHOKAIOIIUXCS
MOJIOBBIM ITyTEM.

[Ipu 3TOM OKa3bIBaeTCs, YTO MaTEMaTHKa MOKET OKa3aTh 3/1€Ch HEOKUAAHHYIO , HO
OUYEHb CYIIECTBEHHYIO IOMOILb. XOTs, B J€HCTBUTEIBHOCTH, MPOLIECC U3MEHEHUS YUCIIa
KUBYIIUX Ha 3emiie JItoJIed MPOUCXOIUT TUCKPETHO, C POKJIECHUEM Ka)KIOro YeJIoBeKa
YHCJIO MX YBEJIWYMBACTCS HAa €QUHMILY, 4 CO CMEPTHIO KaXJOr0 M3 HUX YMEHBILAETCS
TaKK€ Ha €IWHUIlYy, OJIHAKO YMCJIO JIOJEH HAaCTOJbKO BEIMKO, BEIUMK U JHana3oH
BPEMEHM, B TEUEHUE KOTOPOrO CYLIECTBYET 4YEJIOBEYECTBO, YTO IPOLECC U3MEHEHMS
qyclia JIIoJIed B IEPBOM IPUOIMIKEHUN MOXKET CUUTATHCSI HETIPEPBIBHBIM.

Tem caMbIM, HM3MEHEHMsI YHUCIAa JIOACH B COOTBETCTBUM C CHHEPrETHYECKUMHU
MPUHLMIIAMHA, MOXET OBITh OMHMCAHO HEKOTOPhIM Ju((depeHIHaTIbHbIM YpaBHEHUEM,
OOIIHi BHJI KOTOPOTO

aN =F(N,t) .

dt

Tak kak 4enOBEUECTBO pa3BUBAETCSA, MO-BUJUMOMY, B OCHOBHOM, II0 CBOUM
BHYTPEHHUM 3aKOHaM, TO H3MEHEHHME €ro Iapamerpa IeJIOr0 MOXKET OMNHCHIBATHCS
AaBTOHOMHBIM ypaBHeHHeM, B kotopoMm F(N,t)sBusercs ¢yukiueir tombko ot N .

VYpaBHEeHHE TUHAMUKHU TIapaMeTpa IeJI0ro MPUHUMAET BU]I
anN =F(N).
dt
Koneuno, Ha pa3BuTHE YelOBEYECTBA OKAa3bIBAIOT BIHUSHUE pPA3NUYHBbIE (AKTOPHI.
OpmHako eciy 4eI0BEYECTBO CUUTATh CHCTEMOMN, Pa3BUBAIOIICHCS 110 €ITMHOMY 3aKOHY, TO
3TOT 3aKOH JOJIKEH OBITh CBSI3aH C OCHOBHBIM CBOMCTBOM YE€JIOBEUECKOU MOIMYISALNH, a
HMMEHHO C TIOJIOBBIM XapaKTepOM Pa3MHOXKEHHS. B COOTBETCTBUU C MOJIOBBIM XapaKTepoOM

PAa3MHOKCHUA BCC JIIOAU ACIATCA HAa JABC IMOJIOBUHBI - MYKYWH W XCHIIWH,- IMIPHU 3TOM



KQXIbIi MyXYMHAa MOXET B NpPUHIMIE, 00pa3oBaTh Mapy C JIO0OW KEHIIUHOH, H
pe3yabTaTOM JTOH Mapbl MOXET ObITh poxaeHue pebOeHka. EcrtecTBeHHO, Takue
BO3MOKHOCTH HE€ OCYHIECTBIISIIOTCSI BCErZla, OJHAKO 3TO MOXKHO Yy4YeCcTh BBEIACHUEM
HekoToporo kodddunuenra. [Ipu Takom HanbOoIee eCTECTBEHHOM IMPEIIIOI0KCHUN BUJT
byuknun F(N) cymiecTBeHHO ynpoInaeTcs U mpuHuMaeT Bu. [25]:

F(N)=KN?,
a camo audQepeHnraIbHOe ypaBHEHHE MMoTydaeT Gopmy
dN
— =KN? 4.38
p (4.38)

B monorpaduu [10] nano mHOE 060CHOBaHHKE 1EIECO00OPA3HOCTH IPUMEHEHHS 9TOTO

YpaBHEHHs] Ha JIOBOJBHO JJIUTEIBHOM HWHTEpBAJIC CYIIECTBOBAHMS YEIOBEYECKOM
HOMYJISALUH.
“OTMeueHHBIN KOoonepaTUBHBIA 3aKOH pocTa ( yIOBJIETBOPSIOUINI ypaBHeHUIO (4.38)) B
3HAYUTENbHOM Mepe SBIISETCS NPSMBIM BbIpaXXEHHEM HWH(POPMALMOHHON NPUPOJIBI
pasBuTHs. PacnpocTpanenue u nepegada M3 MOKOJICHUS B MOKOJIEHHE MH(popManum —
3HaHUI W TEXHOJOIWH, OObIYAaeB M KYJbTYpbl, PEIMIHMH U, HAKOHEL, NpeICTaBJICHUM
HAyKH €CTh TO, YTO KAYECTBEHHO OTJINYAET YEJIOBEKA M YEIOBEYECTBO B CBOEM Pa3BUTHH
OT >KMBOTHOTO Mupa. [28 ], [21 ], [29]. ...

Takast 3aBUCHMMOCTH BO3HHMKA€T IOTOMY, YTO NPH OOMEHE W paclpOCTpaHCHHUU
uHQOpMAMK MPOMCXOOUT YMHOXKCHHE 4YHcia e  HOCHUTeJIed B  pe3yibraTe
pa3BeTBIEeHHON 1enHoN peakunu. OOMEH U pacnpocTpaHeHHe WH(OPMALIUK OTINYAETCS
OT PKBUBAJIEHTHOIO OOMEHAa IIEHHOCTSMH, KOT/a, HallpuMep, Npu oOMEHe HEBECThl Ha
crano OapaHoB oOmiee uuciao OOBEKTOB oOMeHa coxpaHsercs. PasHuma yaauHo
BBIp@)XE€HA B aHEKJOTE O TOM, KaK XOpOIIO OOMEHHMBATHCSA HICSIMU: MPHU ITOM KaXKIbIi
npuodperaeT no uaee, HuUero He Tepsist. O4eBHIHO, YTO pacIpocTpaHeHue HH(pOpMaIH
HEOOpaTUMO — CJIOBO HE BOpOOEH, BbUIETHT - He moiimMaerib! C qpyroil cTopoHsl, 00OMeH
TOBapamMH MPUHIUITHAIEHO 00paThM.

Celtuac NPHUHATO BBLIENATH HMH(DOPMAIIMOHHYIO COCTABISIONIYI0 COBPEMEHHOU
uuBuam3anuu. Ho criegyer mNOOUepKHYTb, UYTO  YEJIOBEYECTBO  Bcerjga  ObuIo
MH(GOPMAIMOHHBIM 0011ecTBOM. MIHaye TpyAHO MOHSATh NPUPOAY KBaJIPaTUYHOIO pOCTa,
TaK OTIMYAIOMIECTO YEJIOBEKa OT OCTABHBIX JKHBOTHBIX)

(A cymectByer nm 310 oTiMune? Bexb Bce M3BECTHBIE HaM BUABI MHOTOKJIETOYHBIX
KUBOTHBIX, KPOME JIOMAIIHHUX, JHOO YK€ CTAOMIM3UPOBAIN CBOI YHCIEHHOCTH, JHOO
MCYEe3al0T MO/J] BIUSHUEM YeJloBeKa. Tak yTo He ¢ 4YeM CpaBHUBATh. ).

B yueOnuke [25] B. . ApHonba qaét npyroe oObsICHEHHE KBAJIPATHUHON 3aBUCHMOCTH
CKOPOCTH M3MEHEHMs YHCIlia JIoJIe OT BPEMEHH, CBSI3aHHOE C IOJOBBIM XapaKTepOM
Pa3MHOXKCHHS .

Emé onHo oOBsiCHEHHE KBaJIpaTUYHON 3aBUCHUMOCTH, MO3BOJIgONIEe Oosiee TIIyOOKO
MIPOHUKHYTh B CYHIHOCTh B3aMMOJICUCTBHS YEJIOBEUECTBA C OKPYIKAIOIIEH CpeloH, Aac€T
A.B. ITomnazos [50]

"C.II. Kamuia, ctposi (heHOMEHOJIOTHYECKYI0 MOJENIb POCTa YEJIOBEYECTBA, OOBSICHSIET
POCT TUIOTETUYECKHM WH(POPMALIMOHHBIM B3aUMOJICHCTBHEM, HHTEHCUBHOCTh KOTOPOTO
IIPONOPIIMOHANIbHA YUCIy MAapHBIX OTHOLICHMH MEXIy JIOAbMH, YTO WU INPHUBOIUT K
KBaJpaTUYHOMY 3aKOoHY pocTa (2) [8,10].



CornacHo BbICKa3zaHHbIM B paborax [8,10] wuumesm, nemorpaduueckuii mepexon
MPOUCXOJUT , KOTJa MPUPOCT YHUCIEHHOCTH 4YeJIOBEYEeCTBA 3a OJHO IOKOJICHUE
CTAaHOBUTCS CPaBHUMBIM C YHUCJIOM YK€ JKUBYIIMX JroAei. Torga wHPOpPMAIMOHHOE
B3aMMO/ICIICTBIE HE YCIEBAaeT MOJCTPAUBATHCA MOJ CTOJb CTPEMHUTEIbHbIE N3MEHEHUSI.
OpHako, Kak JIETKO TMOHSTH, NMPU ITOM POCT HACEJICHHUS, €CIH OH JCHCTBUTEIHHO
o0ycnoBiieH HH()OPMALIMOHHBIM B3aUMOCHCTBUEM, JOKEH BOBCE HE MPEKPATUTHCS (KaK
3TO MPOUCXOIUT B ICHCTBUTEIHPHOCTH) & JIUIITh 3aMEJJIUTHCS , BE/Ib YK€ YCTAHOBUBIIIEECS
nH(OPMAaLIMOHHOE B3aUMOJICHCTBHE HE CUE3aeT.

Panee HamMu ObUT pa3BUT OTJIWYHBIA IMOAXOJ , OCHOBAHHBIM Ha MPEICTABICHUU O
neMorpaguecKoi poJIi B3aMMOIIOMOIIH K O XKH3HecOeperaonmx TexHoaorusx [59,60].
ITosicHuM BKpaTLE €0 CyTh.

V3MeHeHre MOJHON YHCIEHHOCTH YeJIOBEYEeCTBA MOXKET MPOUCXOIUTH JIUIIE 32
CUET MPOLIECCOB POXKICHHS U CMEPTH JIFOICH.

OpaHako poKIaeMOCTh HE MOXKET ObITh HCTOYHHKOM POCTa HACEICHHUs, TaK KakK e
YpOBEHb OOBIKHOBEHHO 3aHWKCH I10 CPABHEHHUIO C TIPEICIBHBIMH PENpOayKTHBHBIMU
BO3MOXXHOCTSIMH 4EJIOBEKAa. JTO TO3BOJIAET M30€KaTh BO3HUKHOBEHUS KOJeOaHUI
YHCIIEHHOCTH, OOYCIIOBJICHHBIX OTCTaBaHUEM €€ W3MCHEHUH II0 OTHOIICHUIO K
W3MEHEHUSAM JOCTYIHBIX PECYPCOB.

[TosToMy B mpolecce CBOETo pa3BUTHsI YEIOBEUECTBO BHIPAOOTAIO MHOMXKECTBO

CONUAIIBHO-KYJIbTYPHBIX MW  3KOHOMHYCCKHUX OFpaHH‘IHTeHeﬁ pPOXOAACMOCTH . B
3aBUCUMOCTH OT KYJIbBTYpPbl MW OJIOXHM OHU J[IPUHHUMAIA (1)OpMI)I PEIUTUO3HOTO
OrpaHU4YCHUA CBO6OI[]':>I CCKCYAJIbHBIX OTHOIIIEHUH , YCTAHOBJICHUA BO3pacTa

COBEPIIICHHOJIETHS, HEOOXOIUMOCTH JaTh MPUAHOE 32 HEBECTOM WJIM YIUIATUThH 3a HEE
KaJIbIM, MHOT0’KEHCTBA, CEKCYalbHOM PEBOIIOLUN, YMAHCUTIALIUN KEHIIUH U T.II.

Takum oOpa3oM, EIMHCTBEHHBIM HCTOYHUKOM YBEIMYECHHS YHCICHHOCTH
Yel0BEYeCTBAa CIYKUT YpPOBEHb CMEepTHOCTU. OH MOXKET OBITh YMEHbBIIEH 3a CYET
B3aMMOIIOMOIIY, KOT/Ia ACHCTBUSL OJTHUX JIFOJICH MOMOTAIOT BBDKUTH ApyruM. B oTinume
OT JKMBOTHBIX YENOBEK, Oyaydd pa3yMHBIM, HE OTPAaHUYEH KOJUICKTUBHBIMU CXEMaMH
KOJUUIEKTUBHOTO TIOBEJEHUS W MOXKET HaxOIUTh T€ (OPMBI B3aMMOIIOMOIIHN, KOTOPHIE
HaumbOosnee H(PGEKTUBHO HCHONB3YIOT MMEIOIIYIOCS YHUCIEHHOCTh. A  yMEHbIICHUE
CMEPTHOCTH JOHKHO TPHUBOJUTH K POCTY YMCIEHHOCTH, KOTOpas, B CBOIO OYEpe.lb,
CHOCOOCTBYET NajbHEHIIeMy YMEHBIIIEHUIO CMEPTHOCTH, | T.1.

Bmecte ¢ Tem, HemocpeiCTBEHHas B3aWMOIIOMOINb BO3MOXKHAa TOJBKO B
HEOOJBIINX TOMYIALUAX U HE MOXKET OBITh (PAKTOPOM , 3HAYUMBIM IS TII00ATBHOTO
nemorpaduueckoro mporecca. YToObl OJHM JTIIOJM  MOTJHM  HWCIONB30BaTh  JUIS
YMEHBIIIEHUS CMEPTHOCTH PE3YyIbTaThl ACSITENLHOCTH JPYIHX, HEOOXOJUMO KaKoe-TO
B3aUMOJICHCTBHE MEXIY PA3IMYHBIMH YaCTSIM YEJIOBEUYECTBRA.

OpHako, TIOU CETOAHS, KaK U MUJUTHOH JIET Ha3a/l, )KUBYT BechMa 000COOJICHHO,
3aHUMAsCh TPEUMYIIECTBEHHO CBOMMH JEIaMH W YJIEJsIS Majlo BHUMaHHUS BHEITHEMY
Mupy. VHBIMH CJIOBaMH, MCKOMOE B3aUMOJICHCTBHE MOJIKHO OBITh OYEHb MOIHBIM,
9TOOBI, HE 3aTyXas, MPEOJ0JIeBaTh OTPOMHBIE TTPOCTPAHCTBA M JIIOJICKYIO 3aMKHYTOCTb.
DTO O3HaA4aeT, 4To €ro 'MEepeHOCUYMK' JOJDKEH OYeHb JIErKO IepeMeniaTbcs , He
pacxoaysich MpU B3aUMOJICHCTBHH.

TakuM mepeHOCYUKOM CITyKaT JKU3HECOeperarole TeXHOIOTHH, MO KOTOPBIMU
MOHUMAIOTCSl JII0Oble 3HAHMS, KOTOPbIE MOTYT OBITh KCIIONB30BaHBI ISl CHACCHUS
4eJI0BEKa OT CMEPTU WJIM MPOAJIEHUS €ro KU3HU. OTMETHUM, 4TO TEPMHH '"TEXHOJIOTHS"



TPAaKTyeTCsl 37eCh NpPEAeNbHO IIMPOKO M BKIOYAaeT B ce0S HE TOJBKO CHOCOOBI
XO3SIIICTBOBaHMS, HO M TOCYJAapCTBEHHOE yIpaBJCHHE, BOMHCKOE HCKYCCTBO,
PEIUTHO3HBIE TOKTPUHBI, CPEICTBA KOMMYHUKALIUH, TOPTOBJIIO, MEAULIUHY U T.1.

XKuznecOeperaromye TEXHOJOTUM HMEIOT MPUHIHUIHAIBHOE OTJIHYME KaK OT
uHbopManuy 1 3HaHUHU "BOOOIIE", TaK M OT TEXHOJOTHH B Y3KO MH)KEHEPHOM CMBICIIE
sToro cioBa. Kacasch Bcex U SABISSCH OOIIUM JEJIOM, JKU3HecOeperaronuife TeXHOJIOTUN
He TpeOYIOT JUIsI CBOETO CO3JaHHMS M PACHPOCTPAHEHHS KaKOTO-TO CIElaIbHOTro
Mexanu3zma. OHHM CO3[alOTCA M PACHPOCTPAHAIOTCS B IPOLIECCE MOBCEIHEBHOM
NeITEIbHOCTH JIIOACH.

OOparuM Takke BHUMaHHE Ha TO OOCTOSATEILCTBO, YTO JIt0Oass mHOOpMaIus
MOCTENICHHO YTpauMBaeTcss (HU JIOAM, HM MaTepUAbHbIE HOCHUTENIM HE BEYHBI), U
BBDKUTH BO BPEMEHHM MOTYT TOJIBKO T€ 3HAHUS, KOTOPbIE MOCTOSHHO MCHOIB3YIOTCS U
BO300HOBIISIFOTCS, T.€. )KU3HEHHO HEOOXOIUMBI.

YpoBeHb pPa3BUTHS JKM3HECOEpEraromnX TEXHOJOTHH P ompeaensercs

YMEHBIIEHHEM CpPeTHEro Kod(pGHIEeHTa CMEPTHOCTH K, , JoCTHUraeMbIM Oiaromaps ux

neiictuio, T.e. P=K) -k, , rae K] - Ko>Q(QHUIMEHT CMEPTHOCTH MEPBOOBLITHOrO

yenoBeka. Takoil  cnoco®d  M3MEpeHMs]  TEXHOJIOTMYECKOTO  YpPOBHSL  SIBIISIETCS
€CTECTBEHHBIM U H30aBJISIET HAC OT HEOOXOJUMOCTH CTPOUTH OLICHOYHBIE MIKANBI IS
TEXHOJIOTHH ¥ "B3BEMIMBATh" HMX IO OTACIBHOCTH (B 3TOM CMBICIIE TEOPETHUECKOM
nemorpaduu MoBe3J0 TaK K€, KaK KOHOMHUKE, B KOTOPOH €CTh CBOWM €CTECTBEHHBIN
CKaJIAPU3ATOpP - JCHBIH, W30ABIAIONINI HAC OT HEOOXOIMMOCTH paboTaTh ¢ MaTpUIeH
B3aMMHBIX MEHOBBIX CTOMMOCTEH pAa3JIMYHBIX TOBapoB. BmecTo HEE MOXKHO
WCIIOJIB30BaTh BEKTOP IIECH).

bynem panmee mosaratb, 4TO BCE UENOBEYECTBO XApPaKTEPHU3YETCS €IUHBIM
YpOBHEM P, TO €CcTh 4YTO BpeMsi, HEOOXOAMMOE Uil paclpocTpaHeHus (uiu
HE3aBUCHMOI'0 BOCIPOU3BEACHUS ) HOBBIX >KH3HECOEpEraroIuX TEXHOJIOTUH, MHOTO
MeHble . 4yeM At. Jlo nemorpaduueckoro mepexoja CpeIHUH KOI(PPHUIMEHT
poxkmaeMocT K, MOXHO CUMTaTh MPMOIU3UTENBHO MOCTOSHHBIM M paBHbIM K’» ~ K.

ITpu 3TOM CKOPOCTH pocTa HapoAoHacedeHUs Aa&Tcs POpMyIIoif

N’= pN (4)

Kaxk YK€ OTMEUAJIOCh, >K1/13Hec6epera}01une TEXHOJIOTHUU CO3JAar0TCA JIFOABMU B ITPOLECCC
nux HOBCGHHeBHOfI ACATCIIBHOCTHU, T.C. HA OCHOBEC YXXC€ HMMCIOIIUXCA >K1/13Hec6eperafomnx
TEXHOJIOTUH. CJ'ICI[OB&TCIIBHO, IAJI1 CKOPOCTHU UX MOABJICHUSA MOXKHO 3allCaTh YPABHCHUC
p'=pN/C,5)

B KoTOpoM KoHCTaHTa C ompenensieT Tpyao3aTparsl , HEOOXOIUMBIC HA YBEIMUYCHUE P B

e pa3 npu nocrossHHoM N .

Baxno, uto ypaBaenue (4) (B ornuune ot ypaBHeHus (2)) nuneiino no N . [Tosromy oHO
B PaBHOHM CTEMEHM NPUMEHMMO KaK K YEJIOBEYECTBY B IEJIOM, TaK M K OTJEJIbHBIM
Hapo/iaM Ha TOM YPOBHE MPHOIMKEHHS, KOT]a MBI peHeOperaeM MUTpaIel U CUUTAEM,
YTO BCE YEJIOBEYECTBO MMEET OJMHAKOBBIH YPOBEHb PA3BUTHUS JKM3HECOEperaromumx
TEeXHOJIOTUH. J[aHHOE OOCTOSATENHCTBO TO3BOJISIET MEPEHOCHTh MHOTHE pEe3yJbTaThl |,
OTHOCALIMECS K TJ00aTbHOMY JeMorpauuecKoMy Ipoleccy Ha "HCTOpHYECKuit"
YpOBEHb, U HA00OpPOT, PacIpOCTPaHATh JIOKAIbHBIE TMPEACTABICHUS Ha TJI00aTbHBIN
neMorpaduuecKuil mporecc.



WuTerpupys cucremy (4-5), NpuxoauM K COOTHOLIEHHUIO
N —Cp = const (6),
KOTOpPOE€ B MPEINOJOXKEHUH HYJIEBOIO TEXHOJOIMYECKOTO YPOBHS MHPU OTCYTCTBHH
ol 1aéT OCHOBHOE ypaBHEHUE TEOPETUUYECKOM teMorpapuu
N =Cp(7)
[ToncranoBka ero B (opmyny (4) HEMEICHHO NPHBOAUT K ypaBHEHUIO (2), paHee
MOJyYeHHOMY ITYTEM aHaIM3a JeMOTpaprueCKUX JaHHBIX.
3aBepuias 006CyXkIeHHEe MPUPOJIBI POCTa HAPOAOHACEICHUS, 00paTUM BHUMaHUE HA OIHO
TMOOOMBITHOE 00CTOATENhCTTBO. Eciaum 3amenuth ypaBHeHue (4) Ha ¢dopmyiry Ooiee
oOmierosuga

N’ =ap“N”(8),
c nokazatensamMu 0 <o u f <2, TO NPUHUUITHAIBHOTO BIUSHUS HA KOHEYHBIA Pe3yabTaT
3T0 He oOKaxkeT. KaaparuuHasi 3aBUCHUMOCTH CKOPOCTH pPOCTa OT YHUCICHHOCTH
coxpanutcs, XxoTs kodpdunuent C B ypaBHenuu (2) cmenurtcs Ha C(2— )/ o .
(Ioxaxxem 3TO
JlenuM mpaBylo U JIEBYIO YacTH ypaBHEHHUS (5) HA COOTBETCTBYIOLIME 3HaUeHus (8)
[Homyunm.

G _ 1 e
dN aC

1
“Idp=—N""dN
p~dp 2C

WHTerpupys npaByro M JIEBYIO YacTH U NPEATNOOras , YTO MPOU3BOJIbHAS IOCTOSTHHAS
paBHa HYJIIO, I10JIy4aeM.

p“ a 2-p

~aC(2- p)

[Toacrasnss monydeHHoe cooTHOIIEHUE B (8), momydaem(2))".

[Tonyunm pemienue nud@epeHnnanbHOr0 ypaBHEHUs AUHAMUKHM 4YEJI0BEUYECKOM
MIONYJIALIAN:

B sty dopMyny BXOAST Ba MPOM3BOJBHBIX MapameTpa, KOTOPHIE ITOJDKHBI OBITh
KOHCTaHTaMM JAMHAMUKHU uesioBedecTBa. Pusndeckuil cMbici nmapamerpa T, - Oonee He
MeHee siceH. ITO TOT MOMEHT BPEMEHHU, KOT/Ia, B Cllydae COXpaHEeHHs THUIEePOOTMIECKOTO
3aKOHAa pOCTa YEJOBEUECKOM TMONyJIsSlUH, YHCIO JIoAed cTalo Obl paBHBIM
O0eckoHeyHOCTH. Takol pEeKUM TEOPETHUECKH MPEICKa3bIBaeTCs BO MHOTHX 3aaydax,
CBS3aHHBIX C TOPEHHEM U SBJSICTCS TUIHWYHBIM TIPH HCCIEAOBAaHUU TpobiIeM
camoopranuzaiuu. Kpome Toro, moAOOHBIA pEXUM BCTpEUACTCS TaKkKe MPH
UCCIICIOBAaHMK PE30HAHCHBIX siByieHUN [34]. PeanbHO OH, €CTECTBEHHO, HUKOT/A HE
OCYIIECTBISICTCS, OJHAKO CBS3aHHBIE C HHUM TEHACHIMHU THIIEPOOIMYECKOrO pocTa
napaMerpa IeJIOT0 CHCTEMbl PEau3yIOTCS BIUIOTH JIO0 OYEHb BBICOKMX 3HAu€HUM



napamerpa nenoro. OJHAKO MOMEHT, KOrJa BO3HMKAeT B3pbIB, OIPEAEIAETCS
napaMeTpoM T, ¢ JOCTAaTOYHOM CTENEHbIO TOYHOCTH.

ConocraBieHue 3TOH MAaTEMaTU4YECKONW MOJENN C IKCIIEPUMEHTAIbHBIMU JIaHHBIMH,
BoinosiHeHHOE B [10], HE TOIBKO MOATBEPAMIO YHUBEPCATBHOCTh YKa3aHHOT'O MPOCTOIO
3aKOHA, HE TOJIbKO I103BOJMIIO OOJiee TOYHO OIPENEINTh MOMEHT BPEMEHU T,, HO U

1 .
BBIYUCIIUTL APYI'YIO KOHCTAHTY C= R . Camoe YAUBUTCIBHOE, UTO POCT YCIIOBCUCCKOU

MOMYJISIUKA YIOBJIETBOPSJI 3TOMY 3akoHY nmpaktuuecku Bce 200000 ner, B TedyeHue
KOTOPBIX CYILECTBOBAJIO ueloBeUeCTBO. OTKIIOHEHHE OT HETO HA4ajoCh JIMIIL B KOHIE
CEMHJIECATHIX - Hayalle BOCbMUAECATHIX ['OJIOB JIBAIIATOrO BEKa.

1 N
3nauenus BenuunH T, u C :E ONpeleEHHbIE HA OCHOBE JKCIIEPUMEHTAIbHBIX

JAaHHBIX Yy PA3JIMYHBIX aABTOPOB HCCKOJIBKO OTJINYaCTCA. TaK, 110 AJaHHBIM XopHepa,

npusenéuueM B [10] T,=2025r., C = % =2*10"

4.Mojeib pocTa KOMILUIEKCHOTO IapaMeTpa 1eJIoro 4ej10Be4eCKou
nonyJjasauuu. Jlemorpaguyeckuii nepexo] Kak BUXpeBasi 0COOCHHOCTb B
1oJie KOMILIEKCHOT'0 BPEeMEHH.

Ecou wmaero o komiutekcupukamuu mnapamerpa meioro [18], [34] ommceiBaromiero
Pa3MHOXKAOIINEC 00BEKTHI IPUMEHUTH K YEJIOBEYCCTBY KaK K €IMHON CHUCTEME, TO JIIS
OMMCAaHUs JUHAMUKMA pOCTAa YENOBEYECKOW TMOMYJSIMM MOKHO BBECTH HEKOE
KOMIUICKCHOE  9HCIIO Z, JIGHCTBUTENIbHAs 4YacTh KOTOPOTO  XapaKTepU3yeT
PacCMOTPEHHBIN BBIIIIE MapaMeTp IENOr0 YeIOBeUeCTBAa M MOXKET OBITh MPHpPAaBHEHA K
guciy mogei N, a MHMMasi 9acTh MOXKET XapaKTepu30BaTh HEKUH WH(GOPMAIMOHHBIN
napametp |, pusndeckuit CMBICI KOTOPOTO €1 MPEICTOUT ONPEACTUTh

Z=N+Iil.

IMpencraBnennas B [10 ], [21 ] u yacTuuHO MpHBEAEHHAS BBIIIE SKCIEPUMEHTATbHASL
3aBUCUMOCTE N OT BpPEMEHH MOKET CIYXHTh MCXOJHBIM MaTepPHaIoM, KOTOPBIH
MO3BOJIMJI ObI HaM IMOA00paTh COOTBETCTBYIOMIYIO MPOCTYIO KOMILIEKCHYIO (DYHKIHIO
Z(T). ITpu aTom Bpemst T TakKe 1EIeCO00pa3HO CUNTATh KOMIUIEKCHOM BETMYMHOMN

T=T,+IT,.

Ha mam B3risga, BakHOW 3ajadeil HCCIIELOBATENsl 4YEI0BEYECKOro OOIecTBa
SBIIETCS OTBICKAHWE TaKOM TMPOCTOM KOMIUIEKCHOW (YHKIMH OT BPEMEHHU,
JEHCTBUTENbHAS YaCTh KOTOPOM JIOCTaTOYHO aJe€KBAaTHO OIMHUCHIBAa Obl MMEIOIIYIOCS
skcriepuMeHTanbHyto 3aBucuMocts N (T;). Kak cnemyer w3 mpuOnmkeHHOTO aHaiu3a

MMEIOIINXCS JKCIIEPUMEHTAIBHBIX JTaHHBIX, B TEUEHHWE OYCHb JIOJITOTO IPOMEKYTKA
BPEMEHH POCT YHCJIa JIIOAEH MPOUCXOIUI MO €AUHOMY 3aKOHY

C
N=—— 4,
e (4.39)



TO ecTh 1o runepooie. Bemmuunsr C,T, , onpenenennsie B [10]

C = (185+1)¥10°, T, = 2005+ 1 HeCKOJILKO OTIMYAIOTCS OT JAHHBIX XOpHEpa, OJHAKO
JIeKaT B MpeJiesiaX JOMyCTUMOW TOYHOCTH.
PaBenctBy (4.1) coorBeTcTBYET MU depeHInanbHOE ypaBHEHNE

dN C
= 4.40
dTR (To - TR )2 ( )
nim
2
NN’ )
dT, C

Opnaxo, HaunHas ¢ 80-x rogoB XX Beka HACTYMIII MUPOBOH 1eMorpadudecKuil mepexo;y
[10 ]. 3akoH pocTa HaceacHHsS MHpaA Ha4Yal U3MEHSATHCS M, B COOTBETCTBUU CO MHOTUMH
JOCTaTOYHO OOOCHOBaHHBIMU IPOTHO3AMH, YHCIO JIOJCH MOJDKHO CTaOMIM3HPOBATHCS
Ha ypoBHe 10-14 MummHapaoB 4enoBeK, BBIAISM Ha 3Ty acCUMIITOTY B Ommkaiimue 50-100
neT. DToT aemMorpaduueckuii mepexoa BMECTE ¢ MEPBUYHBIM PEKUMOM C 000CTpeHHEM
anmpokcumupyercs B [10] npu momom HECKOJbKO 0ojiee CIOXKHON (QYHKIIUH,
yIOBJIETBOpSIONICH creayromemy auddepeHInaaTsHOMY YPaBHEHUIO

dN C
aT, (T, -T)’+7°
rae, no aanHeM [10 ] 7 ~45+1 ner.

(4.42)

Ot1o0 nocnennee nuddepeHImanbHOe YPaBHEHUE B CPEHEM XOPOIIIO OMHUCHIBAIO
NPaKTHYECKH BCIO KpuBYO 3aBucHUMOCTH N (T;) BIUIOTH /10 HACTOSIIETO BPEMEHH.

Heckonbko wuHast ¢opMyna, HeMHOro ©0o0j1ee TOYHO aNNpOKCUMHUPYIOIIas
MOCJIEHNE SKCIICPUMEHTAJIbHBIC TaHHbIe, AaHa B [50]

HeoOxonumMo otMeTuTh, uyTo (QyHKLUA , IpencTaBieHHas Gopmynoi (4.42) u eit
aHAJIOTUYHBIE HH KOMM OOpa3oM HeE SBISETCS €AMHCTBEHHO BO3MOXKHOHM, OJTHO3HAYHO
ompeenstonel Oyayiiee 4eI0BeYeCKOoro o0mecTa. ITo caeayeT XoTs Obl U3 TOro, YTO
YelOBEYECTBO - 3TO CHCTEMa, YNPaBISIOMIas (XOTS Obl YACTUYHO) CBOUM OYIYIIUM U
OJM3KHUX CJ1a00 OTIMYAIOIINXCSI BAPUAHTOB ATOTO OyAYIIEro O€CUnCIeHHOE MHOXKECTBO.
Opnako , maxke eciau OOBEAMHUTH OMM3KHE BapUAHTHI U UCKIIOYUTH TMOJIHYIO THOETh
YelIOBEYeCTBa, TO MOXKHO  BBIJICIHTh, KAaK MHHUMYM, TpH TPHUHIUAITHAIBHO
OTIUYAIOIINXCS Jpyra CIeHapus, KaXAbli U3 KOTOPBIX OYAET pacCMOTPUBATHCS HAMHU
OTJEIBHO.

[Iponomxum paccmorpenue cuenapus, npegioxenHoro C. I1. Kanuuei [10 ], Tax
KaK OH Ka)KETCS HaM Han0oJiee KPACUBBIM M YHUBEPCATHHBIM.

Ecim Ha ocu Tg 3aada JEeHCTBUTEIbHAS 4YacTh HEKOSH He HMEIIel
ocobenHoctu ¢ynkruu Z(T) , To cama (QYHKIMS JIETKO MOXET OBITh OIHO3HAYHO
orpezenieHa BO Bceit oonactu. OHAKO B HAIIEM ClIydae UCKOMasi KOMIUTEKCHAs (DyHKITHS
MOKET MMETh OCOOCHHOCTH B KOMILJIEKCHOM o0nacTh, T M €€ OThICKAHHWE MOJXKET OBIThH
OCYIIECTBIEHO MyTeM IMOWCKa OcoObIX ToYeK. [Ipocreiimas ¢opma KOMILIEKCHOTO
nuddepeHInaIbHOE YpaBHEHUS U1 €€ Olpe/ieTICHHs] UMeeT BU/L:



z__ G (4.43)
dT T-T,-ir

Echu eeecmu 2udpoounamuueckyro aumanocuto, mo 3axkon (4.43) xapaxmepusyem
HOMOK KOMRNIEKCHO20 napamempa ueno020 6 KOMNIEKCHOM 6peMeHu, MmouKa
KOmopozo, CcOOmMEemMcmayouas 4e108e4eckoil  NOnYIAUUU, meuem  600Jib
OelicmeumensvHoll ocu U 6 Hacmoauiee 6pemMsa npudauNcaemca K GUXPEGOll
0Cco0eHHOCmU, PACNOI0MHCEHHOI HA PACCMOAHUN T HAO 0Cbl0 abcyucc.

OtnenuM B 3TOM ypaBHEHHH JEHCTBUTEIBHYIO YaCTh OT MHUMOM, cunTas, 4to 1 =T;.

dN o dl _ Clr2 - ICl(TR—ZTO)2 (4.44)
dT,  dT; (To—-T) +7° (TR—-T)) "+
IIpupaBHMBas OTAEIBHO IEHCTBUTENIBHYIO M MHUMYK YacTH KOMILJIEKCHOTO
maddepeHraIbHOro ypaBHeHus (4.44), moinyanm
dN Crr

aT,  (To-T,)%+7°

(4.45)

dl _ C/(Tx—-T,)
2 2
dTy, (T -T)) +7
ConocraBum ¢opmyay (4.45) ¢ ypaBHeHuem (4.42), MOCTPOEHHBIM HAa OCHOBeE
aHaJM3a IKCIMEePUMEHTATBHBIX JaHHbIX. U3 3TOro conocras/jieHus cjieayeT

(4.46)

Cr=-CC, = £ (4.47)

[Toncrasnss (4.47) B (4.45), (4.46), nonyunm ’
:;\IR (T, —Tf)2 72 (4.48)
dil C(T,-Tg) (4.49)

dT,  o[(Tx=T,)* +7°]
VYpasHenue (4.48) B TOUHOCTH COBMAAET C ypaBHeHUEM (4.42), 4TO 03HAYAET, YTO HAIIIE
KOMIUIEKCHOE ypaBHEHHE J1a€T PEe3yJbTaT, YIOBIETBOPSIONIUN DKCIEPUMEHTATHHBIM
naHHbpIM. OJTHAKO, MBI TIONYYWIIH €le OAHO JCHCTBUTENIbHOE ypaBHEHHUE, PU3NYECKUI
CMBICJ KOTOPOT'O TIOKa HE COBCEM SICEH.
[Ipex e, ueM nepexoIuTh K BHICKA3bIBAHUIO TE€X UJIM UHBIX TUIOTE3, HEOOXOIUMO
MMPOAHAIM3UPOBATh BBEJAEHHOE Hamu AuddepeHnnaabHoe ypaBHEHHE, KOTOpoe Oyner
3aMMcaHo Teneps B popme:

iz ic

—_— = (4.50)
dT (T, +iz-T)

Ero ananmutmueckoe PCIICHHUC UMCCT BU



.C .
Z=—-i~In(T=T,—ir)+D (4.51)
T

Ecnu ucnons3oats (4.50) u (4.51), To ©IckOMOMY KOMILIIEKCHOMY U (epeHInaIbHOMY
YPaBHEHHUIO MOKHO TIPUIATh €Ilie 0HYy hopMy

dz iC T
T —7exp{E (Z-D)} (4.52)

OtnenuM B paBeHcTBE (4.51) neCTBUTENBHYIO YaCTh OT MHUMOM Ha ocu Tj .

. .C . .
N +il = =i —[In[(T, = T,)? + 7%) — iarctan ———] + D, +iD, (4.53)
T T, —-T,
[IpupaBHuBast JEHCTBUTENBbHYIO U MHUMYIO YacTU B ypaBHEHUU (4.53), mosryunm.
C T
N =—arctan——+Dy, . 4.54
T T,-T, ° (4.54)
C 2 2
| =D, ——[In[(T, - T,)" +z°]. (4.55)
T

ITpu T, — —oo Bennuuna N noskHa cTpeMuThbed K Hyaro. OTcroga cienyer, uto Dy =0
Y POCT YHCIIa YWICHOB YeJIOBEYECKOM MOMYIISIIIUY OTIpeaessieTcst popMyInoi:

N = ¢ arctan —~— , (4.56)
4 0o~ Ir
COBIAJIAIOIIEH C aHAIOTHYHBIM BbIpakeHreM B [10].
[TpeoOpa3syem Tenephb HECKOIBKO Beipaxkenue (4.55)
[Ipeanonoxum, 9To

C 2
D, =?|nrrmax +77%] (4.57)
rae T, - HEKHH IapaMeTp, XapaKTEpU3YIOIUUH MaKCUMAJbHBIH CpPOK JKHU3HHU
YgCcJIOBCUCCTBA. B 9TOM cnyqae l'IOJ'Iy‘{I/IM
C T %472
| = |n—me (4.58)

. (Tq —To)2 + 72
[lpu TakoMm ompeneiaeHHd BenuuuHbl D, mosBisercss HOBBIM mapamerp T, .

BHEILIHUM 110 OTHOUIEHUIO K HAIlIEMY aHAJIW3y, XapaKTepU3YIOLIUK TPaHUIIbl, B KOTOPHIX
BenuuMHa |, ecnu oHa SABJISETCS HEKUM SHTPONMUMHO-MH(POPMAIIMOHHBIM MapaMeTPOM,
XapakTepusyomuM denoBedectBo [18], ocraercs momoxkurensHol. Ecnmu cumrarh, uTo
YeJloBe4eCTBO Oy/eT CYIIECTBOBATh CTOJIBKO, CKOJIBKO OHO YK€ CYIIECTBOBAJIO (YTO,
BOOOILlE TOBOpPS, COBCEM HE 00s3aTelabHO), TO BECh CPOK JKU3HU 4YeIOBEUYECTBA

ompezensiercss BenuunHoM 2T, , M dSHTponuilHO —MHGOPMALMOHHBIM Mapamerp,

XapaKTepU3YIOIUI YeI0BEYECTBO, KAK B MOMEHT T, —T,

max> TAK 1 B MOMEHT T, +T, .

OKa)KETCsl PABHBIM HYIIIO.
MakcnmanpHOe 3Ha4eHUe BemunHbl | nomkHO Habmoaatees npu T, = T 1 paBHATBCS
2 2
C, T, +7

| =~ |- T (4.59)
T T



HJIHA
2

=S g Tm;a;} (4.60)
T T

max

B 31y ¢opmyay BXOIMT OYeHb BaKHbIH Iapamerp , XapaKTepHu3yHIMi

OTHOIIIEHHE CPOKA KM3HH YeJI0BeYeCTBA K CPOKY *KM3HU OJHOI0 Yesi0BeKa, TO eCTh
rpy0o, ¢ TOYHOCTHIO /10 HEKOTOPOro Ko3(p(puiueHTa, KOTOPbIA MOKHO NPHUHATH
NpUuOJM3UTEIbHO PaBHbIM 2 - KOJUYECTBO MOKOJeHuil Jawaeid, Tak kak

C T
| =—In{l+—"5-} -nocratouno Goabmoe 4nca0, To Gopmyia (4.60) MoxkeT OBITH
T T

HECKOJBbKO YIIpOILII€HA.

|~ 28 gy (4.61)
T T
Mocnenusisi popmyiia MoxkeT ObITH IPUBEIEHA K BULY
| = 2C T In{TmaX} (4.62)
Tex T T

T
Eciid BCIOMHHUTB, YTO —> XapaKTepHu3yeT MPUOJU3UTEIHLHO YHCIO MOKOJIEHHI
T

max
T
YHUCJI0 MOKOJIEHHH JIIoJed KHBIIMX HA 3emuie A0 MOMCHTA TO’ TO MbI NMOJYYHM

¢dopmyay

K
BCeX CyIIEeCTBOBABIIUX JIKOAeH, 1 BBeCTH 0003HAYeHHE ~ 7‘) , rae Kp - 001Iee

! zTiKpln K, (4.63)
max

CMBICJ KOTOPOH MpEeACTOUT BBIICHUTH B OyaymieM. Ho sicHo, uto 3Ta dopMyna mmeer
IpsIMOE OTHOIIEHUE K MHPOPMALMOHHBIM IIPOIeccaM, MPOUCXOASIIUM C YETOBEYECTBOM.
Haubonee ecrecTBEHHBIM MPEANOIOKEHUEM SBISIETCd THIOTE3a O TOM, 4YTO JTOT
napamMeTp XapakTepusyeT BBEAEHHYI HaMu B [18] BenmuunHy 3HTponuu- nHGOpMaIuy,
yIpaBiisieMON KOHTpoJuiepoM YenoBeyecTsa.

Hapsiny ¢ paccMOTpeHHOI1 BbIllle HAMH TPEUIOKEHBI M TPOAHATU3UPOBAHbI €1
JIB€ BO3MOKHbBIE MOJIETH TJI00aIbHOTO Pa3BUTHS YEIOBEUYECTBA, MPUUYEM BbICKa3aHa UJes
0 TOM, YTO BHIOOp TOM MJIM MHOM MOJETHM BO MHOTOM OKa3bIBAaeTCAd B pyKax CaMoro
YeJI0BEYeCTBA KaK CUCTEMbI, CIIOCOOHOW MOJIeMpOBaTh CBOE OyAayliee.
JluHaMuKa CJIOXHOM CHCTEMBbl OOBIYHO MMEET HECKOJIBKO BO3MOXKHBIX aTTPaKTOPOB,
BBIOOP MEXIY KOTOPBIMH MOKET OBITh OCYIIECTBJIEH B KpU3UCHBIE (OM(ypKallMOHHBIE)
MOMeHTHI €€ pa3Butuda. [loaToMy OIHON U3 3a7ay HAyYHOTO HCCIIEOBAHUS SBISETCS
Ipe/UIOKeHHEe OOOCHOBAaHHBIX CIICHApUEB JAJbHEWUIIEro pPa3BUTHUS UEIOBEYECKOTO
oOuiecTBa, MOAJAIOUINXCS MaTEMaTUYECKOMY MO/IETUPOBAHUIO.
B Hacrosimiee Bpems paccMaTpUBAIOTCS TPU OCHOBHBIX MaTE€MaTHYECKUX MOJENN
pa3BUTHUSA:
a. pe3oHaHCHass (MECCUMUCTHYECKAs) MOAENb, NONIEPKUBAEMasi  HAKOJIOTAMH,
COOTBETCTBYIOIIAsl KaTacTpo(UUYEeCKOH WM IJIaBHOM JMHAMUKE COKpAIIEHUS dYHcia



JIIOI[Cﬁ, HCTOIMBIIUX PECYPCHL 3emMnu U He HameAmux aJbTCPHATUBHBIX HCTOYHHUKOB
CYIIECTBOBAHMSI;

0. BUXpeBasi (ONTUMHUCTHYECKAs), MPEICKA3bIBAIONIAs CTAOMIN3ALMIO YHKCIIA JIIOJCH Ha
HEKOTOpPOM  CTAallMOHApPHOM YpPOBHE TMPU OTCYTCTBHH CEpbhE3HBIX  KaTaKIU3MOB
00IIIeUeI0BEYECKOT0 MaciTaba, pacCMOTPEHHAS BHIIIIE;

B. KOCMUY€eCKas (CBEpXONTUMHUCTHYECKAsI), COOTBETCTBYIOIIAs

BBIXO/1y YEJIOBEUECTBA 32 IPEJEIIbI 3EMIIM, & 3aTEM U COJTHEUHOU

CHCTEMbI (YaCTUYHO PaCCMOTpPEHHas! B [IEPBOH I1aBe).

5. ITapametp nenoro kak napamerp Ilnanka.
OCHOBHBIC XapaKTEePUCTHKHU Y€JI0BEYeCTBA KaK BOJIHbI.

B ucmopuu nayku mano maxux coovimuil,
Komopvie noooono omkpeimuito Ilhankom
INEMEHMAPHO20 KEAHMA 0eliCMEUs 3a KOPOmKoe
gpems 00HOIl Yel06euecKoll HCUuHu npuseau ovl
K CMOMb CYUieCmeEeHHbIM NOCAEeOCMEUAM. Mo
OmMKpblmue He MOJIbKO 60 6CE 6o3pacmarouieni
cmenenu cmanosumcs 0CHO8011 oA
YHOPAOOUEHUA 3HAHUIL 00 AMOMHbBIX AGNEHUAX,
Komopvie 3a nocieoHue mpuouamo Jjem
upe3eviualiHo  603pociu, HO U NPUEeIo
OOHOBPDEMEHHO K HOJIHOMY npeodpa3o8anuio
NPUHUUNOE ORUCAHUA AGIEHUTL RPUPOODbI.

Hunwvc Bop[52]

YenoBeuecTBO SIBNSETCS HE TOJNBKO OOOOIIEHHON BOJHOM, B KaXKIIbIii MOMEHT BpEMEHU
COCTOSIIEN M3 OMPENEIEHHOrO KOJMYECTBA KBAHTOB - JIIoAeH. J(MHaMuKa pocTa yucia
TMOJE ompeensieT Tak)Ke HEeKOTOPBIN Mpoliecc, 00JaaaroIni BOJHOBBIMUA CBOMCTBAMH,
COOTBETCTBYIOIIMMH TOMY OIPEICIICHHIO BOJIHBI, KOTOpOE ObLIO TpeaioxkeHo B [48] u
npuBeneHo Hamu B [34]. " "...B camom oOmmieM ciy4ae Mbl ONpPEACTHM BOJHY Kak
IIPOCTPAHCTBEHHO-BPEMEHHYIO JBOJIFOIUI0 HEKOTOPOTO COCTOSHUA." DTO OINpeAesieHHe
XapakTEpU3yeT OCHOBHOE CBOWCTBO BOJHBI, KOTOPOE€ OCTa€TCi HEU3MEHHBIM,
HE3aBHUCHMO OT THUIIOB BOJIH, KOTOPBIE MBI pacCMaTpuBaeM, a MMEHHO TO, YTO MpH
OMMCAaHUU BOJIHOBBIX JBM)KEHHI MBI CIE€IUM HE 3a YacTULAMU CpeAbl, B KOTOPOU
pacmpocTpaHseTcs BOJTHA, a 3a MapaMeTPOM WJIM COBOKYITHOCTHIO IMapaMeTPOB, KOTOPHIE
OMUCHIBAIOT COCTOSIHUE CPEHI ..."

JleCcTBUTENbHO, YHUCIO JIOJACH, BXOASAIIMX B HACTOSIIUM MOMEHT B COCTaB
UYenoBeuecTBa, XapakKTepu3yeT UMEHHO COCTOSIHME BOJHOBOTO IIpollecca JUHAMUKH
YeJI0BEYECTBAa B JAHHBI MOMEHT BPpEMEHHU. B HEKOTOpBIN Jpyrol MOMEHT BPEMEHH 3TO
YHCIIO MOXKET JINOO COXPAHUTKLCS, TMOO0 U3MEHHUTHCS Ha HEKOTOPYIO BEIHMYHUHY, KOTOPYIO
MBI MOXEM JHOO0 MOJACYUTATh, JUOO OINpPEeNeIUTh TEOPETUYECKH, HANpUMeEp, MO TeM



dbopMynaM, KOTOpble OBUTH BBIBeIEHBI paHee. OHAKO, MaXe €CIH 3TO YHUCIIO
(omucHIBalOIIEe COCTOSIHUE YEJIOBEYECTBA KaK OOOOIIEHHOW BOJIHBI) HE HM3MEHHTCH,
YeJI0BEYECTBO KaK TAKOBOE OYAET COCTOSTh M3 TOTO XK€ YMCIIA JIIOJCH, HO HEe BCEe M3 HUX
OyAyT TE€MH K€, YTO U B NEPBbI MOMEHT BpeMeHH. MOXHO BbIOpaTh TaKOH MOMEHT
BPEMEHM, HapUMeEp, OTCTOSAIMMM OoT nepBoro Ha 200 jeT, Korza cocTaB Y€IOBEUYECTBA
IIOJHOCThIO OOHOBUTCA. TO €CTh 4YeloBEYeCTBO - 3TO BOJHA, MPOXOJMAINAs uepes3
MOMYJISIIUIO BCEX JKUBIIMX M JKUBYIIUX JIFOJCH, a TaKKe JIOAEH, KOTOpbIe Koraa-HuOyIb
OyayT uTh. IMEHHO 3TH JIOAM U COCTABIIAIOT OJNIMKANWIIYIO NOTEHIMAIBHYIO Cpedy, B
KOTOpOI pacrpoCTpaHsieTCs BOJHA COCTOSIHMS, XapaKTepu3yeMash YUCIIOM KUBYIIUX B
Hacrosiee Bpems mroaeld. Ho eciim ecTh BOIHOBOE JBHXKEHHME, TO OHO JIOJDKHO HUMETh
CBOI IepuoJi, CBOIO JJIMHY U aMIUIUTYly BOJIHBL. [lonbiTaeMcst onpenesuTh U BHIYUCIUTh
9TH BEJIMYUHBl JJIs 4enoBedecTBa. EcCIM NpPUMEHUTh K HUCCIEAYeMOM BOJIHE
pa3paboTaHHYI0 HaMM KiacCU(UKALUIO BOJH, BUXPEH M IHIIONBHBIX CTPYKTYp H
TPAaHCHOPTHO-UH(POPMALMOHHBIX CUCTEM [ ], TO B pamKax MPOBOJAMMOrO0 HaMH B ITOM
pasfesie aHajau3a YeJIOBEYECTBO MOXKET PacCMaTpUBAThCS Kak IpUOOBHUIHAS JUIIOJIbHAS
CTPYKTYpa, IepEeMEIAI0IIAsACs B CpeJie BCEX CYLIECTBOBABIIMX U CYIIECTBYIONIUX JIFOACH
U TeX JIIoJeH, KOTopble OyayT cymiecTBoBaTh B Oyaymiem [34]. ¥V Takoil CTpyKTypbI
MOHATUS JUIMHBl U aMIUIMTYJbl BOJHBI MOT'YT OBITh OTOXKAECTBJIEHBI MEXAYy COO0OH U
ONPEIENAI0T HEKOTOPBIN XapaKTEPHBIA pa3Mep AUIOJIA.

Kpome Toro, ykasaHHbli mapamMeTrp MOXET ObITb OTOXKIECTBIEH, WU Mbl
[ocTapaeMcsl 3TO I0Ka3aTh HUXKE, ¢ 000OMEHHBIM mapamerpoMm Ilinanka, To ecTh ¢
KBaHTOM JIEUCTBHS NU3y4aeMOMN CTPYKTYpBI.

B kaudecTBe Takoro eAMHOIO MapaMmeTpa MOXKET ObITh IPUHATA YK€ 3HAKOMAast HaM
BEIMYMHA I1apaMeTpa LEJOro - YUCIO JIOAEH, COCTaBISIIOIIMX B JAHHBII MOMEHT
4eJI0BEYeCTBO (MM MX CyMMapHas Macca). B oTinume oT KBaHTOBOM MEXaHUKH, 3TOT
napameTp, Kak HaMu ObIJIO TOKa3aHO paHee, caM CYLIECTBEHHO U3MEHSETCs BO BPEMEHH,
U JaKe CTPEMUTCS BBINTH Ha PEXUM € 00OCTpEHHUEM, NPU KOTOPOM TEOPETHUECKOE €ro
3Ha4eHHE CTPEMHUTCS K OECKOHEYHOCTH.

Onnako, BBEeIEHHBIE OMpeeieHUs] ObLTU Obl OECCMBICIICHHBI , €ClId Obl MBI HE
MOJYYMJIM HHUKAKMX KaueCTBEHHO HOBBIX PE3yJbTaTOB. DTU Pe3yJabTaTbl MOTYT ObITh
MIOJIYYEHBI JIMIb B CIy4ae, €ClId Mbl BKJIOYMM B pAaCCMOTPEHHE HE pacCMaTpUBABIIUICS
HaMH paHee, HO IIMPOKO HCIOJb3yEeMBIH B JAeMorpadguu mapaMmerpbl pOoXIaeMOCTH H
CMEpPTHOCTH, KOTOPHIM IOMBITAEMCSI JaTh HOBYIO - BOJHOBYIO HMHTEPIPETALUIO, TEM
Oonee, yro oauH M3 HUX B padore [50] HazBaH mapaMeTpoM , XapaKTEePU3YIOIIHM
XKHU3HecOeperaolre TEXHOJIOTHH, YTO MO3BOJISIET CBA3ATh MpesiaraeMoe HaMH OIKMCaHue
c Oojee JeTalbHBIM TPHUAJUUECKUM OMHCAHUEM OCHOBHBIX IapaMeTPOB UEIOBEUECTBA.
OOBIYHO POXKIAAEMOCTh W CMEPTHOCTh JIIOAEH M JPYyrux OHOIOrMYecKux OOBEKTOB
OTIpeJIeNIAEeTCSl B OTHOCUTENIbHBIX BEJIMYMHAX (B MPOLIEHTaX MU MPOMUIIIN) KOJINYECTBO
ponuBIIUXCS (MM YMEPILIUX) 32 TOJ1 JIIOIeH MPUXOAIIMXCS Ha CTO (THICSUY) )KUBYLIUX.
Kak crnenyer w3  ompeneneHus, 3Ta BeJIMYMHA MMEET Pa3MEPHOCTh OOpaTHYIO
pa3MepHOCTH BPEMEHHU U, CJIEe/I0BAaTENIbHO, XapaKTepU3yeT HEKOTOpYIo yacToty. [Ipumenm,
YTO 3Ta 4YacTOTa U SIBISIETCS BPEMEHHOW YacTOTOM YEJIOBEYECTBA KaK BOJIHBL. BBenem
BOJIHOBBIE 0003HA4YEHUs N, - 4aCTOTA POXKIECHUS

1 dN,
n,=—
N dt




b

rje MPUPOCT YKCTA JIFOJIEH 3a eIMHUIY BpeMeHHU (roj) 3a CU€T poxkJeHus (eciu

CUUTATH MOIYJISIHIO 3aMKHYTON MJIM PACCMaTPUBATh YEJIOBEUECTBO B I[EJIOM)

N - oburee yrcio roiei B TaHHON MOMYIISIAN

DTOT mapaMmeTrp XapakTEepU3yeT OTHOCUTENIbHBIA TMOTOK JIIOAEH, BXOASIIMX B
paccMaTpuBacMyl0 HaMH JUTIOJIBHYIO BOJHOBYIO CTPYKTYPY - YEIOBEUECTBO,- U3 CPEJIbL,
101 KOTOpOﬁ MBI B paMKax JaHHOTO paCCMOTPCHUA ITOHUMACM BCE KOJIMYECTBO JKHUBIINUX,
’KUBYIIIMX HA CBETE JIFO/ICH M JIIOJICH, KOTOpbIe OYAyT *KNUTh. BXOX/IeHHE B TaKytO BOJHY B
OOBIYHOM TOHMMAHHU COOTBETCTBYET POKICHUIO HOBOTO 4YEJOBEKa - HOBOI'O KBaHTA
YeJI0BeUECTBA.

YenoBek )KI/IBéT, TO €CTh ABJIICTCA YaCTbIO BOJIHBI, 4 3aT€M BBLIXOJUT U3 Heé,
OCTaBHUB II0 ce0e MamMsTh U MOXKET ObITh HAaBCETAa BKIIOYEH B YHCIIO KHUBIIMX Ha 3emie
JIIOJIEH.

B cBsi31 ¢ 3TUM HEOOXOMMO BBECTH HOBOE YHUCIIO -4aCTOTY yX0Ja
N - 1 dN,
"N dt

t

i)

rue YMEHBIIIEHHE YMCIIa JI0JIeH 3a eAMHUILY BpeMEHH (To/)3a CUET yIIeIINX

N - olmiee yucio 0ei B JaHHOM MOMYSIUN.
Benuuuubl Ny, N, XapakTepusylOT YacTOTY BOJHOBOI'O IOTOKA, ONPEHEISIOLIETO IBE

BCIINYHHBI

An=n, —n, :i(dNb _&): 1 dN

N~ dt dt N dT
OTHOCHTENIbHBIA IPUPOCT YHCIIA JIOACH 3a eIMHUILY BpeMeHH (TO0[)
IIpuBenéM SMITUPUUYCCKUE JaHHBIE CPEIHEroJ0BOro mpupocta YemoBeuectBa AN,
B3sThIC U3 [49].
"Haunnas ¢ XVI Beka Temnbl NPUPOCTa HACEIEHMsI 3aMETHO BO3POCIH, pPa3BUTHE
KaluTalu3Ma BO MHOTMX CTpaHaX COMNPOBOXKJIAIOCH POCTOM  IPOMBIIIJIEHHOTO
MIPOU3BOJICTBA, MTOABEMOM CEITLCKOTO XO03SICTBA , YBEITMYSCHHEM MTPOM3BOJICTBA ITHIIEBBIX
MPOAYKTOB, yCIeXaMH MEAMLMHBI , YTO HE MOTJIO HE CKa3aThCs Ha JeMOrpapuuecKux
nporeccax. Pe3koe ke yCKOpeHHe pocTa HaceleHHsI Hadaloch CO BTOPOM MOJIOBHHBI
XVIII Beka , korma B psae 3amaJHOEBPONENUCKUX CTpaH MPOM30LLUIA MPOMBIIUICHHAS
peBostoniusl. B 3T0 BpeMsi IpouCXOIUT MEPBhIi (M3 CTAaTUCTUYECKU 3a(DUKCHUPOBAHHBIX ),
npuyéM, JOBOJBHO CHIIBHBIN "memorpaduueckuii B3peB". Eciu ¢ 1500 mo 1750 rr.
HacelleHne yBenuumiaoch MeHee, yeM Ha 300 MIIH yenoBeK (€KEroJHbId MpUpOCT
HaceneHus pansuics 0.2%), To 3a cnepytomue 150 et (¢ 1750 mo 1900 r)- va 910 mun.
(poct cocraBui cBbie 0.4% B rog) OcoOEHHO pPe3KOe YBEIMYECHHE TEMIIOB MPUPOCTA
XapakTepHo Juii BTopoii monoBuHbl XX Beka (0onee 0.6% B roj , B TpH pa3a BhILIE, YeM
B XVI-XVIII Bekax), 4To MOXXHO OOBSCHUTH HAUaBLUIMMCSI CHM)KEHHEM CMEPTHOCTH ,
0COOEHHO JETCKOM, MpU CTa0MJILHOM YPOBHE POKJA€MOCTH B MPOMBIIIJIEHHO Pa3BUTHIX
KanmuTalTucThyeckux crpanax Espomnsr u Amepuku.”'[49. C.18]
Cpennero1oBoii mpupocT HacesneHus. (8%)
1900-1920 0.5
1920-1940 1.2
1940-1950 1.0



1950-1955 1.9

1955-1960 2.0
1960-1965 2.0
1965-1970 2.0
1970-1975 1.8
1975-1980 1.7
1980-1983 1.7

Orta BenMYMHA YKe ObUla TOAPOOHO HccienoBaHa HamMu paHee. OHa
XapaKTepu3yeT OTHOCUTENBHYIO CKOPOCTh M3MEHEHHUs IapaMerpa Ienoro (mapamerpa
[Tmanka) dyenmoBeueckoro oOmecTBa. VIMEHHO wWcCCIeOBaHUE OSTOW BEJIMYMHBI U €€
KOMIUICKCHOTO aHAJIOTa W TIO3BOJIMJIO HaM CJENIaTh HEKOTOPBIE MPOTHO3BI O BO3MOXKHBIX
MyTSAX Pa3BUTHSI YEIIOBEUECTBA.

B pa6ore [50. Puc 4 C.342] MIPE/ICTABIICH rpaduK 3aBUCHUMOCTH

1 dN, dN, 1 dN . .
An=n,-n =—(—*— ) = ——— ot obmiero uncna moaeii N , MOCTPOEHHBIH 110
N = dt dt N dT

naHHbIM [51].

Ne N mipa. An %
1 2.6 1.46
2 2.7 1.80
3 2.8 1.89
4 2.9 1.88
5 3.0 1.54
6. 3.1 1.76
7 3.2 2.08
8 3.3 2.12
9 3.4 2.04
10 3.5 2.03
11 3.6 2.04
12 3.7 2.04
13 3.8 2.01
14 3.9 1.94
15 4.0 1.85
16 4.1 1.77
17 4.2 1.72
18 4.3 1.71
19 4.4 1.71
20 4.5 1.72
21 4.6 1.72
22 4.7 1.71
23 4.8 1.69




24 4.9 1.68
25 5.0 1.69
26 5.1 1.69
27 5.2 1.66
28 5.3 1.60
29 5.4 1.54
30 5.5 1.47
31 5.6 1.42
32 5.7 1.39
33 5.8 1.35
34 5.9 1.30
35 6.0 1.28
36 6.1 1.24
37 6.2 1.21

OpHaxo, U3 BBEIEHHBIX apaMETPOB MOKET ObITh IOCTPOEHA U IpYrasi BEIUYMHA
Qo= Mtn, _ 1 dNb+%)_ 1 dN,
* 2 2N © dt dt N dt

Bennunna N, xapakTepusyeT COOCTBEHHYIO BOJHOBYIO YacTOTY PacCMaTpUBAEMON HaMU

BOJIHBI- YEJIOBEYECTBA.
OOpatHas eil BenmuyrHa

XapaKTepU3yeT EpHOJ] BBEAEHHON HAMH B pACCMOTPEHHE BOJIHBI.

Heckonbko mnpeoOpazyeM BBeAEHHYIO paHee (opMyny Ui N, YMHOXXHUB JIEBYIO H
npaByto e€ yactu Ha N - 4uCIo JI0JeH B MOMYJIALUH, 3TO e YUCIIO ObIJIO HAMH IPHHSTO
3a aMIUTUTYAY U JUIMHBI BOJIHBL, TTapaMeTp Lesnoro u napametp Ilnanka.

CsanN:ﬂ:Nanrnt :l(dNberN
2 2 dt dt

T
HOJ'Iy‘II/IBI_HaHCH BCIIMYHUHA CS MOXET OBITH B HaIlIeih HUHTCpIIpETAllU ONPCACIICHA KaK

dN
ty _ 9N
) dt

S

CKOPOCTh TI€PEMEIICHHs BOJIHBI - YEJIOBEUYECTBA OTHOCUTEIBHO CBOEH ONMKHEH Cpesbl:
BCEX KUBIIUX, )KUBYIIUX JIFOJICH U JIIOJIEH, KOTOPhIE MOTYT KUThH B OyIyIIIEM.
_dN,

St

Bennunna Ng(t) 910 mpocTo obuiee 4ncio Jro/ei, )KUBIINX 10 MOMeHTa t

C nmpyroii CTOpPOHBI, €CITU MOAXOIUTH K 3TOHM MpobiieMe ¢ MO3ULIUKA BOJTHOBON TUHAMUKH,
BenmmurHa N (t) XapakTepusyer deiicmeue uenoseueckoii ROnyiayuu.

Pemenue nocnennero nuddepeHuaibHOro ypaBHEHUS UMEET BU/L:

t
r !
N (t) = Ng (t;) + [ Cs (1)t
t0
I/IJ'II/I, €CJIM B Ka4YC€CTBC HAYAJIBHOI'O MOMCHTa BPEMCHU IIPHUHATH MOMCHT ITOSBJICHUA
4eJIoBeUeCTBa, MU B 3TOT MOMEHT MNpuHATh, uro t; =0, To mnocienuss ¢opmyna

MNPUHUMACT BU



N, (t) = j.CS(t’)dt'.

Ota QopMmyna, sBISACh YHMBEPCAIBHOW, IO3BOJIAET, 3Has1 CKOpocTh BoimHBI Cg,

OIpeAENUTh ACHCTBHE STOM BOJHBI, B HAllleM KOHKPETHOM Cllydae - YHCJIO >KMBIIUX JI0
HAcCTOALIEro BpeMeHW Joaed. OJHako B O3TOM  OIPEAETICHUM IMPUCYTCTBYET
HeoIIpeIeIéHHOCTb, CBSA3aHHAs ¢ TeM, 4To cama BenmunHa Cg(t) ompenensercst HETOUHO.

Mexny poAMBHIMMHUCA W YMEPIIMMHM CYIIECTBYIOT €II€ JKHMBble MBI CKIIaJbIBaeM
(dakTUYeCKH pa3Hble BEIWYUHBL. M 3Ta HEOmpenenéHHOCTh B BEIWYMHE JEHCTBUS B
TOYHOCTH PABHAETCS YUCIY CYIIECTBYIOIIMX B HACTOSILIMI MOMEHT JIFOJIEH, KOTOPbIE HU
K YWCIY HE POJUBLIMXCS, HU K UYUCIY YIIEAIIUX HE OTHOCATCA. DTO pacCyKICHHUE B
KAaKOW-TO cTeleHW OOOCHOBBIBAET Hallle IMpEaokeHue o ToMm, 4ro N MokeT ObITh
Ha3BaHO 0000mEHHBIM uncioM [Tnanka.

B kaxap1ii MOMEHT BpEMEHU MOKET ObITh TOCTpOeHa Oe3pa3MepHasi BeIUYHHa.

t r t t
0,(t) = 0, + 27 CNT(:))dt =0, + 27 [ n (1)t = 60, + [ oo, (t)dlt

) ty to
DTa BelMYrnHa MOXKET ObITh Ha3BaHa (ha30ii BOJIHBI, COOTBETCTBYIOIIEH YEJIIOBEUECTBY KaK
€AMHOM CTPYKTYpE.
B mocnemneir ¢dopmyne BenmumHa @ (t)- XapakTepH3yeT YIJIOBYIO 4acTOTY
YelI0BEYeCTBA KaK BOJIHBI B JAHHBI MOMEHT BpeMeHH
Tenepr nepeiinéM K BBEIEHUIO BOJHOBOW (PYHKIIMM, aHAJOTUYHON BOJHOBOM (YHKIIMH
KBaHTOBON MEXaHUKH.
BBenéM HOBYIO KOMITJIEKCHYIO IEPEMEHHYIO
Vo =€
Ora (yHKIUS XapaKTepu3yeT NEepPUOANUECKUI BOJIHOBOM XapakTep TUHAMHKU Pa3BUTHS
yenoBeuectBa. Ecmu 6, (t) =6, + 27K, rne K =%1,2,...,00,T0 BenmnunHa ¥, = e'% =g,
[leppognyHocTs (YHKUUM W, XapaKTepu3yeT MEepUOJUYHOCTb CMEHBI IOKOJECHUIl
moaeil. MaremaTH4ecKH MoJIlydaeM MOUTH TMOJHYIO aHAJIOTHI0 C KBAaHTOBOW MEXAHUKOM.

Jlns Toro, ytoObl aHajorus ObUIa TMOJIHOHM, HeoOxomumMo BBecTH kod(dduimeHt a,
KBaJIpaT KOTOPOTO COOTBETCTBYET HEKOTOPOU BEPOSTHOCTH.

p=a’
Tor;[a BOJIHOBaAs (I)YHKI_[I/ISI YeJIOBCUECCTBA UMECT BU
w=ay, =ae'"

[TonbITaemMcst OnpeAeIuTh CMBIC aMILTATYIbl BEPOSITHOCTH A .

B kax1p1ii MOMEHT BpEMEHHM MBI MOKEM TEOPETUYECKH TOUYHO (XOTS M 3TO CleNaTh HE
JIETKO) , OMPEICIUTh YUCIIO KUBYIIUX Ha 3emie mojaei. [lo-BuauMomy TeopeTuuecku
MBI MOTTIH OBI, XOTS 3TO yXe MpoOIeMaTHUHO, OMPECIUTh YUCIO JIOACH, KUBIINX B
m000i MOMEHT BpPEMEHHM B TPONUIOM. TeM caMbIM, MBI MOXEM C JOCTaTOYHOM
TOYHOCTBIO oOmpenenuTh napamerp IlmaHka 18 yenoBeyecTBa B MPOLUIOM U B
HacTosmeM. OfHako, yXe onpesesieHue 3TOro mapameTpa B OyaylleM MpeacTaBiseTcs
npobnematnyabiM. Kak Hamu OBUIO yKa3aHO paHee, BO3MOXKHBI, KAK MUHUMYM TPHU
BO3MOJKHBIX CIIEHApWs JajbHEWIIEH JAMHAMUKHA 4YEJIOBEUYECKOW MOMYISIUU, BHYTPHU
KOKJIOTO0 W3 KOTOPBIX C HEKOTOPOH BEPOSTHOCTHIO MOXHO HAOMIOIATh TOCTATOYHO



LIIMPOKUN CHEKTp 3HaueHuil mapamerpa 1enoro (mapamerpa Ilmanka). Yike 3mech
MOSIBJISIETCS HeycTpaHuMas (WM YCTpaHHMMas JIMIIb €JIWHCTBEHHOHM pean3aiueii)
MHOT'03Ha4HOCTh. OJJHAKO, BBIYMCIICHUE YHCIUTENS pOOH, BXosmel B Bennunny 6, (t)

MPEJCTaBIsAeT emé Ooee CIOKHYIO U MEHEe ONpeNeIEHHYI0 MPo0iieMy, He TOJIBKO IS
OyayIero , HO JaXke JJIsl HACTOSIIEro U mpouutoro. Takum oOpa3oM, BO BCIKOM cllydae,
B OynmyIiem, a , CKopee BCero, TakKe U B HACTOSIIEM H MPOILIOM, Mbl OyZIeM UMETh HE
KaKHe-TO KOHKPETHBIC 3HaYCHHs KOMIUIEKCHOHW BeNMYMHBI (1), a AuckperTHsIil (wm

MOYTH HETPEPHIBHBIN) CIEKTP  BO3MOXHBIX 3HaueHu. KaxxgoMmy 3HaueHUIo 3ToM
(GYHKIIUU B KKIbIA MOMEHT BPEMEHU MOXKET OBITh MPHUIHCAHA HEKOTOPAs BEPOSTHOCTH
peanu3anuy, a , CJIeJ0BaTEIbHO, CBOS aMILIUTY/1a BEPOSTHOCTH.

Tem cambiM pacrmpenelieHHe 3HAYCHUH BOJHOBOM (yHKIWH (1) B JaHHBIA MOMEHT

BpeMEHU t XapakTepusyeT paclpefeicHUE BEpOATHOCTH CIy4ailHOH BeIWYMHBI O, B

JAHHBI MOMEHT BPEMEHHU. B IIPOLIIOM, HACTOSILEM U B OyAyILEM.
IIpu stOoM 6, sABHseTcs NOCTAaTOYHO WHGPOPMATHBHOW (YHKIMEH, TaKk Kak OHa

XapaKTepU3yeT HE TOJIbKO JIMHAMUKY YeJIOBEYECTBA KaK 000OIEHHOM BOJIHBI, B KaX/IbIi
MOMEHT BPEMEHH, COCTOSALIEH W3 ONpEeNel€HHOrO 4YHUClla KBAaHTOB - JIOACH, HO U
JUHAMHKY YeJIOBEYECTBA KAaK JIUIIOJIbHON BOJHOBOM CTPYKTYpBI, BKJIIOYAIOLIEH B ceOsl B
KaX/Iblii MOMEHT BPEMEHHU BCE HOBBIC W HOBBIE KBaHTbl. TakuM 0O0pa3oM BOJIHOBas
(GyHKIMS YemoBeYeCTBa SIBISETCS KOMIUIEKCHOW B JBYX cMmbiciax. OHa BBIpaXkaeTcs
HEKOTOPbIM KOMIUIEKCHBIM KOHEYHOMEPHBIM MM OECKOHEUHOMEPHBIM BEKTOPOM, H
OJTHOBPEMEHHO OHa KOMIUIEKCHU(UIIMpYEeT TPyNIy I[IUPOKO HCHOJIB3YEMBIX B
aeMorpaguu mapamMeTpoB, KaXabli U3 KOTOPBIX XapaKTepU3yeT Ty WIM MHYIO CTOPOHY
nemMorpaguueckoro nporecca.

OnHako, TJaBHBIM JOCTOMHCTBOM BBEJCHMS TaKoH (YHKIMH sBiIseTCs €€ IOJHas
BHEUIHSAS aHAJIOTHS C BOJHOBOM (yHKIMEH KBaHTOBOM mexaHuku. [Ipu 3tom ynaércs
OTOKJECTBUTh IIMPOKO HCIHOJNb3yeMble B JeMorpaduu mapamerpbl ¢ IapaMeTpamu
KBaHTOBOM MeEXaHMKU. Takoe OTOXAECTBIEHUE JOJKHO MMETh Jalleko HIyILIue
MIOCJIEZICTBUS.

[lepBpIM M3 HUX SBISETCS TO, YTO MPOBENEHHAS HaMU JUIsl YEJIOBEUECTBa IMpoLeaypa
BBEJICHUS KOMIUJIEKCHON BOJHOBOW (DYHKLMHU SIBJISETCS YHMBEPCAJIbHOM, CIIPAaBEINBOI
JUIS TIPOM3BOJIBHBIX BOJIHOBBIX JIBJKEHUH, BHUXPEBBIX U JUIOJBHBIX CTPYKTYp U
TPaHCHOPTHO-UH(OPMAIIMOHHBIX CHCTeM. TeM caMblM OHA CTAHOBMUTCSI BaKHOW YaCTbhIO
€IMHON METOJ0JIOTUH HCCIe0BaHusl 00BEKTOB IPUPOIBL.

Tak kak B ciay4ae KBaHTOBOW MEXaHHWKHM BBEJICHHE AaHAJIOTUYHON (YHKUIUU
MOKAa3aJi0 CBOIO BBICOKYIO 3(()EKTHUBHOCTh, CIEAYeT OXUIaTh HE MEHee BBICOKOM
3¢ HEKTUBHOCTH U MPU MCCIIEJOBAHUN BOJTHOBBIX 3a/1a4 ITPOU3BOJIIBHOM MPUPOIBI.

bosnee mnoapoGHO cieAyeT OCTAaHOBUTBCS Ha BO3MOYKHOW HWHTEpIpETaluU
aMIUTUTY/Ibl BEPOSTHOCTH, BBEAEHHOM HAMM TpU TOCTPOEHUHM BOJHOBOH (yHKIMH
yenoBedecTBa. Eciy MpennosokuTb, YTO Mbl XOTHMM H3y4yaTh OYAYIIYIO TUHAMHUKY
YeJ0BeYeCKoro o0ImecTBa, TO O OyaymieM Mbl MOXKEM TOBOPHUTH  TOJBKO
MPENIOJIOKUTEIbHO U JIMIIb ONUCHIBATH HEKOTOPOE  paclpeliesieHMe BO3MOXKHBIX
COCTOSIHUHM 4eJIOBEYECKOro OOIIEeCTBa, a CIEI0BATEIbHO KaXKAbIi MOMEHT BPEMEHM JUIS
qejoBeyecTBa sABIAeTCs OudypKaloHHbBIM. [Ipy 3TOM HeonpeneneHHOCTh peann3alum
TOTO WJIM HHOTO  COCTOSHUSL MOXXET OBITh OINpe/eieHa Kak HEKUH MacIuTaOHBIH
KOA((QUIMEHT , yMHOKEHHBIN Ha Jorapu(M aMILIUTYbl BEPOATHOCTH PEaIU3aLuU 3TOTO



coctosinusi. Ecnu Ha mepBOM 3Tare NPUHATH 3TOT KO3()(UIMEHT paBHBIM €IUHMIIE, TO
dhopmyna mis

y =ay, =ae"

MOKET OBITh (OPMATIBLHO MpeoOdpa3oBaHa K BUILY

l//(t) — al/lo — eIna+i19S

re, B Cilydae KOHEYHOTO YHCJIAa BO3MOXXHBIX COCTOSHHM, KaXXIOMy BO3MOXKHOMY
3HaueHHI0 (azpl 6 COOTBETCTBYET 3aJlaHHAsl BEIMYMHA HEONPEIEICHHOCTH HMEHHO

3TOr0 McXoJa coObITUS

B moxazaTtene cTemeHM OKa3bIBAaeTCs HEKOTOPOE KOMIUIEKCHOE YHCIO, (DU3HUecKuii
CMBICJI KOTOPOT0 HaM 0oJiee He MEHee SICEH.

JlelicTBUTENbHAST 4YacTh STOTO YHCIA XapaKTepH3yeT HEONpenel€HHOCTh (Jorapudpm
AMIUIMTYABI BEPOATHOCTU p€ajin3alilii B MOMCHT BPpCMCHU t 3aJaHHOI'O 3HA4YCHUA (1)2131>I

0,. Muumas dacTb xapakTtepusyer camy ¢asy 6, .Kaxnomy Bo3MOKHOMY

COOCTBCHHOMY 3HA4YCHUIO BOJIHOBOH (pyHkumu /(1) COOTBETCTBYET Jiorapudm 3TOro

3HAQYEHMs, KOTOPBIM MbI, MOJB3YyACh TEPMHUHOJIOTHEH AM. XaszeHa, Ha30BEM
COOCTBEHHBIM 3HAYCHHEM oOIlepaTopa aeicTBus-dHTponuu-uHGopmarun.[58][3][35]. U3
MOJyYEHHOTO HA0opa KOMIUIEKCHBIX YHCEI  MOXKHO, TIOJB3YsACh METOMOJIOTHEH
KBAaHTOBOM MEXaHMKH, MOCTPOUTh JHAroHaJbHBIM OmepaTop, KOTOPbIM Mbl Ha30BEM
OIepaToOpOM JACHCTBUE-IHTpONUsI-uHPpopMarms.[18 ]
OmnpenenyB MaTeMaTUYECKOE OXKUJAAHUE ONEpaTopa JIeHCTBHE-3HTPOIUSA- UHPOpMaLus,
paccMaTpUBaEMOro Kak KOMIUIEKCHAsI clTydaifHast (pyHKIHS, TIOJYy9UM B KaKIbIH MOMEHT
BPEMEHH KOMIUIEKCHYIO CKaJSIPHYIO BEJIMUYMHY, KOTOPYIO Ha30BEM JelcTBUEM-
SHTpONUEH-uHPpopManue OyIyIIero COCTOSHUS YEeIOBEUeCTBA B HEKOTOPBI MOMEHT
BpeMeHu
Hapsiny ¢ BekTopoM /(t) MOXHO BBECTH TaKKe OCPEITHEHHYIO BOTHOBYIO ()YHKIIUIO
Y(t), npencraBisromyr0 co0Oi KOMIUIEKCHOE YHCIO, SBISIONIEECS HSKCIOHEHTON
JEeUCTBUA-HTPOUHU-UHPOPMALIUH.

BoT HekoTOpbIe KOIMUecTBeHHbIC AaHHbIe[19]
"VpOBeHb CMEPTHOCTH B MEpBOOBITHYIO 310Xy (35Thic-15 ThIC JleT TOMy Ha3am) ObLI
OYEeHb BBICOKUM. JIfOM ymupanu OT ronoaa u Ooyie3Hed, morubanu mpu HamaJeHUH
JMKUX 3BEpeil, B CTOJIKHOBEHHH C BPAXKACOHBIMH IJIEMEHAMH U OT CTUXUHHBIX O€/ICTBUIA.
OcobeHHO BenWKa OblIa JIETCKash CMEPTHOCTh. YUHUTHIBAS TSDKENBIE YCIOBUS IKU3HH
NEPBOOBITHBIX JIIOJIEH, a Takke Ha OCHOBAHWMU HANJEHHBIX KOCTHBIX OCTAaHKOB H
COTOCTABJIEHUS O3THOTpapUUecKoro Marepuaja [0 IUIEeMEHaM 3€MHOro Imapa,
HaxXoAALIMMCA Ha HHM3KUX CTYNEHSX pPa3BUTHSA, MPEANoNaraiT, 4YTO CpexHss
MIPOJIOJKUTENIEHOCTD KU3HH COCTaBIIsIa B Ty 2moxy 20-2571eT, To ecth Obuta B 3-3.5 pasa
MEHbIIE, YeM celdyac B IKOHOMHYECKM pa3BUTHIX CTpaHax. JIMIIb HEMHOTHE IIOAM
JIO’KUBAIIA B TO Bpemst 10 S0 JeT.
VYpoBeHb POXKIAEMOCTH B MEPBOOBITHYIO 3MOXY TaK)K€, BUIUMO , ObUI BBICOKHUM, BO
BCAKOM cCJIydae OH JIOJDKEH OBUT TPEBHIIIAaTh B CPEJHEM YPOBEHb CMEpPTHOCTH
(cocraBnsBmmit okoio 45-50 yenosek Ha 1000 HaceneHus ), Tak Kak OpU IpU MEHbIIEH
POX/IaeMOCTH HAIlld MPEAKH AOJDKHBI ObLIM OBl BBIMEpEThb. BBICOKas poOXkKIaeMOCTh
MOJIICP>KUBAIach TJIaBHBIM OOpa3oM paHHMMHU OpakaMHd M MPAKTHYECKU ITOTOJIOBHBIM
OXBaTOM  JKEHIIMH  OpayHO-NIOJIOBBIMM  OTHOLIEHMsIMH. B 1O e  Bpewms
PENpOayKTUBHOCTh, OYEBHJIHO, HE JOXOIWIA J0 MaKCUMalbHOTO YpOBHs. Pannee



BCTYIUICHHE JKCHIIMH B OpauHO-TIOJIOBBIE OTHOILICHMS, KaK MPABWIIO, cpa3y K€ Mocie
HACTYIUICHHs TOJIOBOI 3pElOoCTH, 4YacThle OEpPEeMEHHOCTH W POJAbl B aHTHUCAHUTAPHBIX
YCIIOBUSIX, HapsiAy C TOKEIOW, MOJHOW JMIIEHUH KU3HBIO, IPUBOJWIN K OBICTpOMY
YBSIJAHUIO, @ YaCTO M K paHHEH CMEpTH >KCHIIUH, CHJIBHO OrpPaHUYMBASTEM CaMbIM HX
BO3MOJXKHBIN JieTopoauHbiil nepuon.".[19. C.5].

" Bo BrOpoii monmoBuHe XIX B. ecTecTBEHHOE IBIKEHUE HaceneHus EBponeiickoi
Poccun, no umeromumcs JaHHbIM, XapaKTepU30BalIOCh BBICOKOM POXKAAEMOCTBIO (OKOJIO
50 na 1000 HaceneHus) ¥ BEICOKOH cMepTHOCTHIO (0kos10 35 Ha 1000 HaceneHus); OYeHb
BeJMKa ObLIa JETCKas CMEPTHOCTH - CBBINE 1/4 pOOUBIIMXCS yMUpPald, HE JIOKUB JI0
roga. "[19 C.19]

" K konmy 1913 r. oOmias 4ucieHHOCTh HACENEHUS CTPAHBI B COBPEMEHHBIX TI'PaHUIAX
CCCP cocraBuna 159.2 min. yenoBek (EcTecTBeHHOE IBMIKCHHE XapaKTEPHU30BaJIOChH
OueHb BBICOKOW pokraeMocTbio 47 Ha 1000 HaceneHusi, BbICOKOM cMepTHOCThIO 30 Ha
1000 1 mOBBIIIIEHHBIM €CTECTBEHHBIM MPUPOCTOM.

"B nepBoii monoBuHe 70-X TOog0B XX- BEKa BO BCEM MHUPE €XKETOJAHO POXKIAIOCH OKOJIO
120 maH. 4yemoBek, wiaum npumepHo 31.2 wa 1000 xurteneit. Takum oOpazom,
KOX(QPHUIHUEHT POXKAAEMOCTH CHH3HJCS IO cpaBHeHHIO ¢ 1965-1969 rr., korma o
cocraBisut 32.1 na 1000 nacenenwus."[19.C.68]"

"MuHMMaNTBHBIH KOXQPHUIUEHT poxkaaeMocTH 3adukcupoBan B 1977 r. B OPI" - 9.5 Ha
1000 . DT0 HGecnperieHIeHTHO HU3KUI YPOBEHb POKAAEMOCTH, KOTOPBIM HUKOT/IA elIé He
HaOJIFOIAJICSI HU B OJTHOM cTpaHe ¢ OonbinuM Hacesienuem. ."[19.C.69]"

I'naBa S.
JluHaMHKa 4eJI0BEYEeCKOro 00IIecTBa.
KauecTBeHHBIN aHaIN3.

Bcee nmroau npuHauiexar K 0THOMY OMOJIOIMYECKOMY BHTY.

3TO 3HAYHT, YTO MPAKTUIECKU MEKIY JIFOOBIMU 37J0POBBIMHA MYXYHHOH 1
KEHILMHOM JT0JKHA CYIIECTBOBATH I10JI0BAasi COBMECTUMOCTb, TO €CTh OT HUX MOXKET
POAUTHCS )KU3HECTTOCOOHOE TTOTOMCTBO.

C 6uosorn4yeckoil TOUKH 3peHHs ITO 3HAUUT, YTO T€HOMBI BCEX JIIO/IeH
COBMECTHUMBI B TOM CMBICJIE, YTO CIUSIHUE T€HOMOB MX MOJIOBBIX KJIETOK JOJDKHO JaTh
3UTOTY, CIIOCOOHYIO K Pa3MHO>KEHHUIO BIUIOTH J0 BO3HUKHOBEHHUS HOBOTO BHOBb
CIOCOOHOTO K Pa3MHOKEHUIO YENIOBEKaA. .

DTO0 3HAYUT TaKXKE, YTO NPAKTUUECKH BCE 3[J0POBBIE JIFOAH, HECMOTPS Ha
MMEIOIIUECS MKy HUMU Pa3JInyusi, UMEIOT ropa3io 0oJiblie o01ero u 3To oodiiee
MO3BOJISIET OTHECTH UX K OJTHOMY BHJy. YesIoBeK SIBISIETCS KBAHTOM BOJIHBI, Ha3bIBAEMOM
YEJIOBEYECTBOM, U €r0 CBOMCTBA KaK CTPYKTYPbI M OJJHOBPEMEHHO KaK CIIOKHEMIIEeH
TPaHCHOPTHO-UH(OPMAIIMOHHON CUCTEMBI BO MHOTOM OIPEEIAIOT CBOHCTBA
YeJIOBEUECTBA KaK 0000IEHHON BOJIHEI.

OpnHako 3To He mpocTas cBOOOIHAs BOJTHA, B KOTOPOI KaXK/bIH YEIOBEK JeaeT BCe, YTO
XOYET U HE 3aBUCUT OT JPYTUX JIOJICH.

B neiicTBUTENEHOCTH, JFOAU HAXOATCS B PA3IMYHBIX T€OMETPHUECKUX TOUKAX
MIOBEPXHOCTU 3€MJIH, UMEIOT HEKOTOPBIE OTIMYUS B CTPYKTYpE F€HOMA, BbI3bIBAIOIIUE
MHOT/Ia 3HAUYUTENIbHBIC OTIIMYHS BO BHEIIHEM BH/IE, ICUXOJIOTHIYECKUX XapaKTEPUCTUKAX,



CKJIOHHOCTSIX K TOMY WJIA HHOMY BUJY aKTUBHOH J1€ATENbHOCTH, TEOMETPUUECKUX U
MacCCOBBIX XapaKTEPUCTUKAX.

Kpowme Toro, y pa3nn4HbIX JIOJEH CYIIECTBYIOT TaKXK€E pa3Inudus B
HCTOPUYECKON MaMATH, BOCIIMTaHUM, 00pa3e *KU3HH, KOJINYECTBE MPUHAJIEKAILET0 UM
MMYIIECTBA, MOJIOKEHUH B OOIIIECTBEHHON HEpapXHUU U T.J. DTH pa3Inyus NPUAAIOT
OTIEJBbHBIM JIIOAAM HHIUBUAYAIBHOCTB, KOTOPAs ONPEAENsieT YHUKAIBHOCTh KaX 100
OTJIEJIBHOIO YEJIOBEKA U OJHOBPEMEHHO SIBJISIETCSI OCHOBHOW CUIION Pa3BUTHS
YeJI0OBEYECKOI0 00I1ecTBa. DTy YHUKAJIbHOCTh BIEPBbIE OCO3HAIIN IPEBHUE I'PEKH, a B
HACTOsIIIee BpeMsI OHA SIBJIIETCS 3HAMEHEM OOpPIIOB 32 IpaBa YeIOBEKa M COBPEMEHHBIX
nuoepasnoB. JKU3Hb U MHTEPECHI OTJEIBHOIO YEJI0BEKa KaK YHUKAJIbHON
UHUBUAYAIBHOCTH CTABATCS MU HECPABHUMO BBILIE, YEM UHTEPECHI IPYIIIbI JIFOIEH.
IIpu aTOM cunTaercs, 4To LENIBIO CTPYKTYP, CO3AABAEMBIX YEJI0BEUECTBOM, SIBIIETCS
3alIUTa IpaB ¥ CBOOO KaXKI0TO YEIIOBEKa, 3alIUTa €r0 HHINBUIYaIbHOCTH. B
YeJI0BEYECKOM OO0ILECTBE MOT'YT ObITh CO3aHbl ONTUMAJIbHbIE YCIOBUS AJIsl pa3BTUS KaK
KOHTpOJLIEpa OT/AEIbHOTO YEJIOBEKA, TAK U KOHTPOJUIEpA BCETO YEI0BEYECTRA.

PaccmoTpuMm 310T Te3uc 6osee mopodHo. YenoBek BbIIENIUIICS U3 JPYTUX
OMOJIOTUYECKX BHIOB, 0OPETS P/l CIeNU(UIECKAX TCHETHYECKUX CBOMCTB,
IIO3BOJIMBILUX €EMY CYLIECTBEHHO PACUIMPUTH BO3MOKHOCTH IT0OJIOBOTO BOCIIPOU3BEACHHUS
3a CYET CO3JaHMsl JITMTENIbHBIX OpauHbIX CBSI3€H U YBEIMUYEHUS BO3MOKHOCTH
COXPAHEHHUS U BOCIIMTAHUS POXKAAIOIIUXCS ETEN.

Kpowme Toro, 3a cueT noBbIIIEHHON arpeCCUBHOCTH YEJI0BEYECKUX 0cOo0el 1
6oJiee pa3BUTOr0 rOMEOCTaTUYECKOI'0 KOHTPOJIEPa, OCYIIECTBISIOIIETO CBSI3b C
BHEUTHUM MHPOM (I10JIEM )— FOJIOBHOT'O MO3Tr'a, YeJIOBEK 00pell CHOCOOHOCTh
CaMOCTOSITEJIbHO U3MEHATH YCIOBUS OKPYXKAIOIIEH Cpeibl — co3aBaTh OpYyAus
IIPOM3BOJICTBA, YTO MPUBEJIO K BO3MOKHOCTH IEPEX0/1a OT COOUPATENIbCTBA K OEIaHUIO
TPYIIOB, a 3aT€M U K OXOTE Ha KPYIHBIX XUILHBIX 3Bepeil. B cBOIO ouepens, 310
3HAYUTENIBHO MOBBICHIIO 0€30MaCHOCTh KaK OTAEIBHOTO YeJI0BEKa, TaK U TPYIIIIbI
POJICTBEHHUKOB, COCTaBJISABIIMX PO WM IUIeMs. YTO, B CBOO OYEPE/b, I03BOJIUIIO
YBEJIMUYMBATh YMCIEHHOCTD JIIOIEH KaK 3a CUET YBEJIMUYEHUSI JETOPOIHOTO NEPHOJIa, TaK U
YMEHBILIEHUS CMEPTHOCTH. B 3T0 e BpeMs TPONU301UI0 IPUPYUYEHHUE OTHS U YBEINUCHHE
BO3MO>KHOCTEH OCMBICTIEHHOM 3BYKOBOM CBSI3W MEXKIY JIIOJIbMH — TTOSIBJIEHHE peun (a ¢
Hell ¥ TOro, YTO MBI Ha3bIBaeM a0CTPAKTHBIM MBIIIJICHUEM).

PaccmotpuM Bce 3TH coObITHS ¢ O3UIUI pa3pabaTbiBaeMO HaMU BOJTHOBOM
TEOPHH B3aUMOJICHCTBHS CTPYKTYp U cucTteM. CaMo MOSBJICHUE YeIoBeKa, 00J1a/1at0IIero
HOBBIMHU CBOMCTBaMH 110 CPAaBHEHUIO C €T0 MPeKaMu, COOTBETCTBYET MOSBICHUIO HOBON
CTPYKTYpBbI, UMeIoILel 0oJiee COBEPIICHHBIH TOMEOCTaueCKU KOHTPOJLIEP, TO €CTh
CIOCOOHOM JTyulle, YeM MPeIIeCTBYIOIINE CTPYKTYPBI, IPEICKa3bIBaTh OyaylIee U
BbIpabaThIBaTh MEPOIIPHUATHS IO 00ECTIeYeHHIO 6e30MMacHOCTH. JJTUTETbHOCTD
CYLIECTBOBAHMSI TAKON CTPYKTYPHI - CPOK KU3HU YEJIOBEKA - IPU STOM YBEIHMUNBAETCS.
VYBennuuBaeTcs Tak)Ke BETMUMHA SHTPONUU-UH(POPMALIUU, KOTOpask HAXOAUTCS MO
yIpaBieHEM CTa0MIM3UPYIOLIET0 KOHTPOJUIepa. Y HAcIeI0BaB OT Yepeabl IPEIKOB Psijl
MOIIHBIX TPUCIIOCOOUTENBHBIX MHCTUHKTOB M T€HETUYECKUX ITPOrpamMM,
o0ecrneurBaBIINX BbKUBAHUE, a CPEIM HUX INIABHOE — CIIOCOOHOCTH K BOCIPO3BOJCTBY U
BOCIIMTaHMIO IOTOMCTBA U CYLIECTBEHHO YCHUJIMB UX 3a CUET Pa3BUTHsI KOHTpOJUIEpa-
MO3Ta, YeJIOBEK MOIY4MII BO3MOXKHOCTb K YBEIMUEHUIO MH()OPMAIMK CYLIECTBOBAHUS —
TO €CTh K 00Jiee MHTCHCUBHOMY pa3MHOKeHUI0. OIHAKO, KaK MBI YK€ YKa3bIBaJIU, I0YTH



Ka)I(l[be/’I OTI[GHBHBIﬁ YCJIOBCK YHHUKAJICH I'CHECTUYCCKU, TO €CTh YHHUKAJICH €TI0
MIOPOKTAIOIUI KOHTpoJuIep. PazBuTre romeocTaTi4eckoro KOHTpOJuIepa TakKe
OKa3bIBACTCs YHUKAJIBbHBIM, TCM CAMbIM, CTCIICHb YHUKAJIBbHOCTH HIOI[Gﬁ C Pa3BUTUCM
YeJIOBEYECKOI0 O0IECTBA YBEIIMUUBAETCS 110 CPABHEHUIO C UX IPEAKAMH U3 KUBOTHOTO
mupa. Kaxxaplit oTAeIbHBIN YelloBeK, KpOME TOr0, 4TO OH 00J1a/1aeT COOCTBEHHOM
IeHETUYECKON YHUKAIBbHOCTBIO, B TEUEHUE CBOCH MHAMBUYAIbHOM XKU3HU IPpHOOpeTaeT
OTJIIMYHBIN O APYIHX )KU3HEHHBIN ONBIT. B ciydyae oOmieHns: MeXay JIIOJbMH, a CTEIICHb
3TOr0 OOILEHHs PE3KO YBEJINYMIACh C BOSHUKHOBEHUEM PEUH, KaXbIi OTIEJIbHBIN
YeJIOBEK CMOT BOCIIOIb30BaThCs HHPOPMALIME U OPYIUSIMH TPy, CO3JaHHBIMH HE
00513aTeNIbHO UM. A 3TO, B CBOIO OY€pE/lb, YBEINUMBAIO 00BEM SHTPONHUHU - HH(POpMALUU
nepepadaTbIBaeMO TOMEOCTaTUIECKUM KOHTPOJUIEPOM YeJIOBEKA — TOJIOBHBIM MO3TOM.
IIpencraBnenus pa3padbaTbiBa€MOil HaMH BOJIHOBOW TE€OPUU CTPYKTYP U CUCTEM,
KpaTKO M3JI0KECHHBIE B TIEPBOI YaCTH MOHOTpauH, MO3BOJISIOT MPOAHAIN3UPOBATH C
CHUHEPreTHYeCKUX MO3UIUN Ha KAYECTBEHHOM YPOBHE XapaKTepHble OCOOCHHOCTH
Pa3BUTHA YCTIOBCYECKOI'O O6HI€CTB8,, Ha4YrHas C MOABJICHUSA IMCPBBIX JIIOIIGI;'I, 1 KOHYasa
HACTOAIMM BpeMeHeM. 1Ipu 3ToM nosiBisieTcss BO3MOKHOCTb HEMHOT'O 3aIJIIHYTh B
OyayIee 1 pacCMOTPETh HEKOTOPBIE CIICHAPHH, OCYIIECTBUMOCTD WIIN HE
OCYILLIECTBUMOCTb KOTOPBIX MOKHO HaOJIr0/1aTh.
[Ipu nanbHelIeM pacCMOTPEHUH B KaUeCTBE KBaHTa OyJieM paccMaTpUBaTh OTAEIbLHOTO
YeJIOBEKA, B KAYECTBE BOJIHBI - BCE YEJIIOBEYECTBO B LIEJIOM.

3apaHee HEOOXOAMMO OTMETHUTH, YTO OOJILITMHCTBO OOIIMX MOJI0KEHUIN BOTHOBON
TEOPUHU B3aUMOJECHCTBHSI , PACCMOTPEHHBIX BBIIIE, IPUMEHUMO K aHAIU3UPYEMON HaMU
CUTYallUH JINIIb KAYECTBEHHO, TaK KaK BOJIHA- YEJIOBEUECTBO HE TOJIBKO HE yCIena
c(OpMHPOBATHCS 3a BECh UCCIIEAYEMBbII IEPHO, HO UMEHHO B HACTOsIIEe BpeMs
MPOXOJUT CTAUI0 HanOOJIee MHTEHCUBHOTO CBOEro ()OpMUPOBAHUS, U TE
3aKOHOMEPHOCTH, KOTOpPBIE Mbl HAOJIIO/IaeM Y UeJIOBEUYECTBA MOT'YT CTaTh OOIIeH
OCHOBOI1, Ha 6a3e KOTOPOM CTaHET BO3MOXKHBIM aHAJIM3UPOBATH ITPOLIECCHI
(opMHpOBaHUS HOBBIX CTPYKTYP M CUCTEM B pa3BUBalolelicss BceneHHol - To ecTbh
JIOTIOJTHUTEIBHO OYAYT CIOCOOCTBOBATH PA3BUTUIO BOJHOBOW TEOPUU BO3HUKHOBEHUS U
CTAHOBJICHUS CJIOXKHBIX TPAHCIIOPTHO-UH(OPMAIIMOHHBIX CHCTEM.

[TosiBneHue yenoBevecTBa MPOU3OILIO HE CHOHTAHHO 0€3 BCSAKOW MOATOTOBKU — 3TO OJJUH
13 BUJIOB MHTEHCUBHO Pa3BUBABLIETOCS POJia JIFOEH, KOTOPBIA 1O MOSIBIICHUS YEJIOBEKA
Pa3yMHOI0 MTOYTH HE BBIJEIISIICS U3 UEPAPXUU BUJOB OMOC(ephl U 3aHUMAT
OTHOCHUTENIBHO YCTOMYMBYIO 3KOJOTHYECKYI0 HUITY. OJHAKO KaueCTBEHHbIE N3MEHEHHUS
KBaHTOB- MPaJIO/ieil, KOTOpbIE MOCTOSHHO HAPACTali, HAYaIUCh, KOHEYHO K€ HE C
3apO’KIEHUS MIEPBOM IPYIIIBI JIOJEH, a paHblle , 2-4 MUJUIMOHA JIET TOMY Ha3aJl.

Wtak, onuH U3 poAOB Kilacca MPUMATOB HECKOJIbKO MUJUJTMOHOB JIET TOMY Ha3aj
MOTEPs1 YCTOWYMBOCTD, U TIEPELIENl B HEKOTOPOE HEYCTOMUNBOE COCTOSIHUE, BBIXO/ U3
KOTOpOTO U MEPEX0/1 B HEKOE HOBOE, Heu38ecmHoe Ham, Npo0HKaeTcs A0 CUX IOp.
[ToueMy 3T0 MPOU30MLI0, KAKHE CUIIBI BBI3BAIM ITOT NEPEXOJ, IOYEMY UMEHHO B 3TO
BpEMs, 3TO IMOKA YTO HAaM HCU3BECTHO. Wmm ecTecTBEeHHBIH Xonq OMOJIOTHYECKOT0
pa3BUTHA IPUBEII K TAKOM MOTEPE YCTONUMBOCTH, MJIM HEKUE BHEIIHUE KOCMUYECKHE
UIn 3eMHbBIS KOHTPOJJIEPHI pCUINIIN, UTO ITOpa HAXKaTb HEKOTOPYIO KHOIIKY, OJHAKO
JOCTaTOYHO OBICTPO IO FE€OJOrMYECKUM, Aa U OMOIOTHYECKUM MepKaM IMPOU30IILIa
CBsI3aHHAasi MEX]ly OO0 LIeNoYKa U3MEHEHUH MOPOXKAAIOLIET0 KOHTPOJUIEpa- TeHOMA
MMpCAKOB YCIOBCKA, KOTOPAsA B KOHIIC ITPUBCJIA K MOABJICHHUIO HOBOI'O B4, B YEM-TO



MPUHIUIHAIBHO OTIIMYAIOIIETOCs OT IPYTUX, AaXKe OY€Hb OJM3KUX IO MPOUCXOKICHUIO
BHJIOB OHMOChEpHI.

[Tpousomnuto ObicTpoOe (XOTS M HE3HAUYUTEIFHOE B CPABHUTEIHLHOM OTHOIICHUN)
M3MEHEHUE KOJ1a IIOPOXKIAI0IIEro KOHTPOJUIEpa, KOTOPOE, KaK Ha YPOBHE KBAHTA —
4eJI0BEKA, TaK, 0COOEHHO, HA YPOBHE BOJIHBI — YEJIOBEUECTBA YK€ IIPUBEIIO K
YAUBUTEIBHBIM Kau€CTBEHHBIM U3MEHEHUSAM, HOCSIIUM TNo0anbHbIl A buocdepsl, na,
BO3MOXXHO, BCETo 3€MHOTIO L1apa, Xapakrep. @akTUUEeCKH MOSBICHUE U PA3BUTHE
YeJIOBEKa — ATO MOSBJICHUE M pa3BUTHE HOBOM 000s0uku 3emun — Hoocdepsl. Itn
M3MEHEHHS €l1e OUYEHb JAJIEKU OT 3aBEPLLIEHUS, U IIPEIBUICHUE UX OuIKalIlInuX U
JUIMTENIbHBIX MOCIEACTBUM JOJKHO CTaTh OJHOM M3 IJIaBHBIX 33/a4 YEJIOBEUECTBA B
OnmKafIIeM ThICSYEIEeTHH.

[Ipexne, yeM aHaNM3UPOBATh CTAHOBJICHUE YEJIOBEKA U YEJIOBEUECTBA,
HE00XOMMO OCTaHOBHTHCS HA TOM HOTEPSBIIEM OTHOCHTEIBHYIO YCTOWYHBOCTD
COCTOSIHMM, U3 KOTOPOTO HAYaJIOCh 3TO CTPEMUTEIBHOE, KAaK HaM TEIepb KAKETCA,
BUXPEBOEC JIBIDKCHUE (CMOTPH 4 r1aBy). B cOOTBETCTBUU ¢ JaHHBIMK 3TOJIOTOB[6],
MIPEJIKH YeI0BeKa UM HEOOIbIIUMU POJOBBIMU TPYIIIIaMu, 100bIBas cebe MPOonuTaHue
COOMPaATENTHLCTBOM M BO3MOXKHO, TpyIoeieHHeM. MecTOM MPOUCXOKACHHUS COBPEMEHHBIX
JOJel cunuTaeTcs LeHTpalbHas win 3anagHas Adpuka. Kak yenoBek, Tak U €ro mpeiku
OTJIMYAIMCH TEHETUYECKH 00YCIIOBIICHHOH BBICOKOH arpecCHBHOCTBIO, KOTOpast, Oyaydn
HaIpaBJIEHHOM Ha POJCTBEHHUKOB B 0ciIa0JIeHHON hopMe, MPUBOAMIIA K BOSHUKHOBEHUIO
HEpapXUUECKUX B3aMMOOTHOLIEHUH B IPYNIIE )KUBLIIMX BMECTE patoaen. Takum
00pa3oM, B HEOOJIBIINX TPYIIAax - [M0JIBOJIHAX YCTAaHABIUBAJIACH JKECTKAsi HepapXuyecKas
CHCTEMa B3aMMOOTHOIICHUH JIFOICH, CBI3aHHBIX MEX]1y COO0 COOTHOIICHHEM MpUKa3a-
MOJYUHEHMS. DTO MO3BOJISIIO UM, HE UMEIOLUM TAKUX CPEJICTB 3alUTHI U HANAICHUS,
KaK KJIBIKM U KOT'TH, MPOTUBOCTOSITh XUIIHUKaM. TakuM o0Opa3om, KBaHTHI IIpa-
YeJI0BEYEeCTBA — MPA-JII0JIM — 00Pa30BbIBAIM HOBbIE CYNIEPKBAHTHI — POJIbI U MJIEMEHA, B
KOTOPBIX yCTaHABJIMBAJIACh KECTKAsi MepapXus, OCHOBAaHHAs HA CMATYE€HHOMN pPOIOBBIMU
CBA3sIMM arpeccur. KoHTposuiep Tpymnbl, COCTOSBIINM U3 OJHOTO BOXKaKa, BO MHOTOM
onpeaessul nopeAaeHue rpynmsbl. [Ipu 3TOM BOKaKOM CTAHOBUJICS CaMblil arpeCCUBHBIN
IIPEICTaBUTEND POJA.

OnHako, HapsIIy C arpeCCUBHOCTHIO Y TIPEICTABUTENEH JTF000T0 OMOJIOTMYECKOTO
BUJIa TEHETUYECKHU OIPEJIEJICHO €Il OJJHO CBOUCTBO, KOTOpOE 000OIIEHHO MOYKHO
Ha3BaTh JIO00BBIO K OJIMKHEMY. DTO CBOIMCTBO, 32 PEIKUM UCKIIIOUEHUEM MPUCYIIE
MPAKTUYECKH BCEM BHJIaM KUBOTHBIX, OCOOCHHO T€M, KOTOPBIE BOOPY>KEHBI IPUPOAHBIM
OpYy’KHeM, CIIOCOOHBIM YOUTh MPOTUBHUKA. ATPECCUBHOCTD Y HUX UMEET UYeTKHE
OrpaHUYEHUs], YOUTh MPEICTABUTENSI CBOETO BHU/A 3aMPEIIEHO MOPOXKAAIOIINM BU
KOHTPOJJIEPOM — FeHOMOM. B oTiinune oT MHOTUX )KUBOTHBIX, y YeJIOBEKa, 10-
BUIMMOMY, M3-3a TOTO, YTO OH OMOJIOTMYECKH HE CHA0XKEH OPYAUSIMHU, CIIOCOOHBIMU
yOUTB Apyroro 4eaoBeka (BO BCAKOM CIIy4ae 3TO HE TaK IPOCTO) ATa FreHeTHUYecKas
(dbopma BUI0BOII JTIOOBH 0Ka3anack ciaboil U JecTBYONIEH Ha JOCTaTOYHO Y3KUH KPyT
J0JIeH, BXOJMBILUX B POJI — «HAILIMX». B OTHOIIEHNH e BCEX OCTaJIbHBIX )KUBOTHBIX, B
TOM YHCIIE U JIIOJIEN APYTUX BUIOB U JIIOJIEN CBOETO BUJ1A, HO B YHCIIO «HAIIUX» HE
BOLIE/ANINX arpeCCUBHOCTh MOIJIA IPUMEHATHCS B TIOJIHOM Mepe. DTH JiBa CBOMCTBA
JIO/IEH, TOCTABIIMECS UM I€HETUYECKU OT OJMKANIINX MPEIKOB, ChIrPaIH
MOJIOKUTEIBLHYIO JUISl HUX POJIb Ha TIEPBOM 3Tarie, KOT1a BU JOJIKEH OblT OTCTauBaTh
MIPaBO Ha CYIIECTBOBAHUE CPEIU OJU3KUX BUOB, IPETEHIOBABIINX Ha Ty XKe



HKOJIOTHYECKYIO HUITY, U 3alIMIIAThC OT MHOTOYHUCICHHBIX BparoB. OqHako, B
JanpHeHem, 6aroaapst 3ToMy CBOMCTBY, YEJIOBEUECTBO ObLIIO BBEPTHYTO B IIyUYUHY
BHYTPHBHJIOBBIX BOIH, CTAHOBUBIIKXCS [0 MEPE €r0 pa3BUTH Bce Ooee
paspymuTenbHeiMu. [locneanne crpalHble NpuMepsl — repBas U BTOpas MUPOBBIE
BOWHBI.

WTak, 0lHUM U3 CBOMCTB, YHACJI€JOBAHHBIX YEJIOBEKOM OT CBOUX IPENIKOB,
SIBUJIACh arPECCUBHOCTD, TO €CTh CTPEMJICHHE 00ECIIEYUTh CBOE CYIIECTBOBAHHE 33 CUET
MOJIABJIEHUS U YHUYTOXKEHUS «UY>KHUX», 1aXKe €CJIM OHU OTHOCHIIUCH K TOMY )K€ BULY.
3TOT cOCO0 BBDKUBAHUS CTPYKTYP ONTUMAJICH B KECTKHX YCIOBHSX CYIIECTBOBAHHUSA,
KOT'Ja JUIsl BCeX B3aMMOJICHCTBYIOIIMX CTPYKTYp HE XBaTaeT MaTepUANIbHBIX CPEJICTB,
00eCTIeYNBAOIIUX UX CYIIECTBOBAaHKE (OOMEH C IOJIEM OIpaHUYEH), U HE XBaTaeT
HaKOIJICHHBIX 3HAHUM JJI1 TBOPUECKOTO IPOM3BOJICTBA MaTepUalIbHBIX O1ar. OcoOeHHO
3TO OBUTO BaYKHO /711 BHOBB MOSIBUBIIETOCS BUA, CAMO BOSHUKHOBEHHE KOTOPOTO
HapyILIWIO TOMEOCTaTHYECKOE PABHOBECHE, CYIlIeCTBOBaBIee B Onocdepe, iy, B
KpaifHeM cilydae, YCHIIHIIO MPOIECC BBIXO0/Ia U3 HEYCTOWYMBOTO COCTOSHUSL. .

OnHako, eciu Obl CBSI3M B YEJIOBEUECKOM OOIIECTBE JIePKAJIUCh TOJIBKO Ha ci1aboi
BUJIOBOH COJMIAPHOCTH U CTPEMJICHHH BBDKUTH B 00ph0E MPOTHB OOIIMX BParos, TO
YeJI0BEYECTBO KaK BUJI HE TOJIBKO HE MOIJIO Obl BOSHUKHYTh, HO HE IPOCYILIECTBOBAJIO
OBI CKOJIBKO-HUOYTb 10JITOE BpeMsi. B 1efiCTBUTEIBPHOCTH, TIIABHBIM CKPETUISIOIM
BOJIHY- Y€JIOBEYECTBO CBOMCTBOM, TaK >K€ KaK U JIIsl MHOTUX OMOJIOIMYECKUX BHJIOB,
SBIISICTCS YHACIIEJOBAHHAS M OT MPEKOB — MIICKOTIMTAIONINX W 3HAYUTEIHEHO
YCUJIEHHAs! CIIOCOOHOCTD K MOJIOBOMY Pa3MHOXKEHUIO, K IETOPOXKAECHUIO U BOCTIUTAHHIO
710 OTIPEJIEIIEHHOTO BO3PACTa CBOMX MOTOMKOB.

CriocoOHOCTh K OJIOBOMY pPa3MHOKEHHIO, KOTopast Ob110 HaliaeHa [Tpupooit (
unu borom) B miporiecce pa3Butus bruocdepsl, mpuBena K pacuieruieHu0 0co0ei 0HOTO
BUJIa HA JIBa THIIAa — CAaMIIOB M CAMOK — JKEHIIUH ¥ MY>KYHH y 4EJIOBEKa, UTPAIOLIUX B
poIiecce IETOPOKACHUS Pa3THIHYI0 posib. CaMIIbl SBISIOTCS HOCUTESIMHI aKTUBHOTO,
arpeccuBHOro Hadaia Buaa. Cpellu HUX, U TJIaBHBIM 00pa3oM, Cpeid UX KOHTPOJUIEPOB
CYIIECTBYET 3HAUUTENLHBINA Pa30poc BO3MOXKHOCTEH — pa30poC BETMYUHBI U CTPYKTYPHI
SHTPONUU- HH(POPMAILIUH, YIPABIIEMOI TOMEOCTaTHUYECKUM KOHTPOJIJIEPOM — FOJIOBHBIM
MO3TOM. MyXUUHBI MPUHUMAIOT B CAMOM JIETOPOKICHHH MUHIUMAJIBHYIO POJIb, JIHIIh
nepezaBas IOTOMCTBY CBOIO YaCTh IMOPOXKJAIOIIEr0 KOHTPOJIEpa — CBOIO T€HETUYECKYIO
uHpopmanuto. x npeanasHaueHue — B 00JbIIeH cTENeHH perieHne mpoodieM
o0ecrieyeHus IpecTaBuTeNel BI1a, B TOM YHCIIe KEHIUH, IeTel U poJuTenen
MpoAyKTamMHu 0OMeHa ¢ OKpYIKaromIel cpeioil, akTHBHAs 3aIluTa apeaja, KOTOPbIi
ABIISIETCA OJMIMIKHUM T0JIeM desoBeka. [Ipu 3ToM oHM 00BIYHO UMEIOT FeHETUUECKUE U
¢buznveckre 0cOOEHHOCTH, KaK MEPBUYHbBIE, TAK M BTOPUYHBIE, OTIHYAIOIINE HX OT
XKeHIIMH. JKEeHIIMHBI OJIMIETBOPSIOT CTa0MIIbHOE Hauaso BUjA. [ eHeTHuecku u
MOP(OJIOTHYECKH MYKYHHBI M KESHIHHBI CYIIECTBEHHO OTIMYAIOTCS IPYT O IpyTa.
du3NoNIoruYecKoe YCTPOMCTBO KEHILIMH, ONpeiesieMoe MpeIHa3HaueHHON UM
TCHETHYECKH HEOOXOTMMOCTHIO BRIHAIIUBATH, POYKATh M BEIKAPMITMBATH MOJIOKOM CBOE
MOTOMCTBO CYILIECTBEHHO OTJIMYAETCs OT YCTPOHCTBA MY>KYMH. BO MHOTOM OTIIMYHA UX
SHJIOKPUHHAS CHUCTEMa, OCOOCHHO Ta €€ 4acTh , KOTOpas YIpaBJseT mporeccaMu
Pa3MHOXKEHHS.

BMecTe ¢ BO3MOKHOCTBIO ITOJIOBOI'O Pa3MHOKEHHS TEHETUYECKH OIIPENIENIEHO Y
YeJI0BEKa U CBOMCTBO CHJIHOW MOJIOBOM JIFOOBH, JIFOOBU K POAUTEISAM, OpaThsiM U



CCCTpaM, a TaKKC K ACTAM U BHYKAM, a TaKKC CTPECMIICHHUC 3a00TUTHCS O HUX U
o0ecrneunBaTh UX MPUCIOCOOICHUE K U3MEHSIOIIUMCS YCIOBHSIM KU3HU (BapUaLlUiIM
moJist). ITa I000Bk, HAPSAY C YMEPEHHOHN MO OTHOIICHUIO K OJTM3KUM JIFOISIM
arpecCUBHOCTBIO, & TAKKE HEBO3ZMOKHOCTBIO B OJIMHOYKY CIPAaBUTHCSA CO BCEMHU
rpo3iauMA OITIaCHOCTAMU, U OIIPCACIIAIN, HApAAY € arp€CCUBHOCTBIO, pa3MCPhBI U
MIPOYHOCTH POJOBBIX OOBEAMHEHUI MpPa-TI0ei U NEPBbIX JTOICH.

OI[HaKO, MMEHHO M3MEHEHHS THUIIA MOJOBBIX OTHOIICHUM IT0 OTHOIIIECHHIO K
Mpe/iIkaM U SIBUJIUCH MIEPBBIM TOJYKOM K MOSIBICHHUIO YesloBeKa ( yUeHbIE YTBEPHKIAIOT
9TO 3T0, BO3MOXHO, 6BI.Ha rnepBsas )KCHIJ_II/IHa). 9t0 OTJIMYUC, KAK MUHUMYM, COCTOAJIO B
HECKOJIbKUX FeHETUYECKUX MPU3HAKAX, BO3SMOXKHO CBS3aHHBIX MEKIY COO0i:
MCYE3HOBEHHE BOJIOCSHOTO MTOKPOBA Ha TeJe, MEPEX0 K BEPTHKAILHOMY MOJIOKEHHIO
TeJa U CBA3aHHOE C 3TUM PACUIMPEHHUE Ta3a, O3BOJIMBIIEE XOTS U C OOJBIINM TPYJIOM
POXIAaTh HCAOHOIMICHHBIX I[eTefI ¢ OOJIBIINMU rojJioBaMu, MO3I' KOTOPBIX MOT" paCTH U
MOCIIe POKJICHUS, M CAMOE IJ1aBHOE, YTO CYIIECTBEHHO OTJIMYAET YeIoBeKa OT
60J'II)IIII/IHCTB21 OJIN3KHUX K HEMY JXUBOTHBIX, ITOABJICHHUEC TAKOT'O CBOP’ICTBa, KakK
TUIEePCEKCYalbHOCTb. JKEHIIMHA BCeria , 3a UCKII0YEHHEM 04Y€Hb KOPOTKUX MEPUOJIOB ,
rOTOBA K CEKCYyaJIbHBIM OTHOILIEHUAM C MY)KYMHOU. [ uIlepcekcyanbHOCTh ChIrpalia B
MIPOMCXOXKJICHUH YEJI0BEKA U B BBIICIICHUH €0 B OTACbHBIN BHI PEIIAIOIILYI0 POJib [6].
VY runepcexyanbHON KEHIIUHBI IIOSBUIOCH HOBOE KA4ECTBO, KOTOPOE IO3BOJIAIIO €1
PE3KO PACIIUPUTH KOJTHUYECTBO CEKCYAIbHBIX CBsI3€l M 00eCceuuTh B OyAyIIeM YeIOBEKY
IIMPOKHIA JMAINIA30H CTETIEHN BOCIIPOU3BOICTBA. [ MIiepcekcyanbHast )KEeHIUHA MOTJIa
NPUMEHSATH JIB€ TAKTUKU. Bo-TIepBbIX OHA MOIy4nsIa TEOPETUYECKYIO BO3MOXKHOCTb
IMPHUBJICKATh K CCKCYAJIbHOMY BSaHMOHeﬁCBI/IIO KaK MO>KHO OOJIbIIIEE YHCIIO MYXX4YHH, 4YTO
CBITPAJIO CYIIECTBEHHYIO POJIb B BO3MOKHOCTH MPUBJIEYEHUSI K BOCIIPOU3BOICTBY KaK
MO>KHO Ooublero Habopa reHoB. OTcCrofia OsIBJICHUE NEPBOM IpeBHeHIIel npodeccuu
(retepsl B JpeBHel I'peninn MoIb30BaATMCh CPEIU MY>KUMH OOJIBIINM MTOYETOM U
YBa)XEHUEM, YEM JKCHBI, OHU HE TOJBKO OBLITN O0JIee HCKYCHBI B JIIOOBH, HO U O0JIee
00pa3oBaHHBbL.).

C npyroii CTOPOHBI, BCIIEICTBUE THIIEPCEKCYATBHOCTH O/THA KESHIIHA MOTJIa B
TeYeHHUEe JUIUTEIBHOTO BPEMEHH, €CIIM He BCeW )KU3HM MPUBJIIEKATh K cebe 0JTHOTO
nmapTHEepa, KOTOPBIKA B 3TOM CIIy4ae He TOJIBKO PETYJISIPHO COBEPIIIAl C HEH MOJIIOBBIE
aKThl, HO M IPU3HABAJ 3a CBOMX POJAMBIIMXCS JIeTeH, NPUHUMAJ y4acTHe B UX
BOCIIUTaHHUH, 3200THIICS O HUX. Tak BHYTPH CTaa - pojia MOosIBISIIACh eIle OTHa
MIPOMEKYTOUHAs CTPYKTYpa — CEMbsl, IPOCYIIECTBOBABIIAs B TE€UEHUE BCETO MEPUOJIa
CYIIECTBOBAHHUS Y€JIOBEYECTBA. BHYTpH CEeMbHU CYIIECTBOBAIN YK€ HE IMPOCTO
HepapXUUeCKUe CBsI3H, a CBSI3U I0CTaTOYHO CHIIBHO OTJIMYAIOIIUXCS APYT OT JIpyra Kak
IO TI0JTy, TaK | 1O BO3PACTy CTPYKTYP, KaXK1ast 13 KOTOPHIX, HECMOTPS Ha OJIM30CTh,
o0Jazjana CBOMMHM, OTIMYHBIMU OT JIPYTUX cBoicTBaMu. [losiBieHne ceMbu SIBUIIOCH
MIEPBBIM MOIIIHBIM yJJapOM IO KPEIKOH POAOBOW HEpapXUH, YHACIECJOBAHHOM OT
npajroel, OJHAKO He Pa3pyLINIO €€, a HA00OPOT YKPENUIIO €€ CTPYKTYpPY, pacIiupHB
BO3MOYKHOCTH KOHTPOJIIEpa KaKIOTO OTAETHHOTO YeIOBeKa (€0 TOJIOBHOTO MO3Ta) K
CaMOCTOSITEIbHOMY YIPABJICHUIO CBOMMU JICHCTBUSIMU U YYaCTHIO B 00€CHeueHHH CBOEH
CeMbH. Y CTaHOBHJIOCH HOBOE JHHAMUYECKOE OTHOIIIEHUE MEXKITy HepapXUeil poja u ero
KOHTPOJIJICPOM OCYHICCTBIABIIUM JUKTATOPCKOC PYKOBOACTBO, U OTACIbHBIMHA JIFOABMHU ,
3a KOTOPBIMH CTOSUIM UX CeMbU. VIHTEHCHBHO Haual pa3BUBATbCS COOCTBEHHBIM
KOHTPOJUIEP KaXKIOT0 YEIOBEKa — €ro rOJI0BHOM MO3T. DTOMY CIIOCOOCTBOBAJIM TAKXKe



TFEeHETUYECKUE U3MEHEHUS B TeJI€ )KEHIMHBI — PACIIMPEHUE Ta3a U POKICHHUE JETEH ¢
HE3aTBEPEBILUM YEPENIOM, YTO MO3BOJISIIO 00ECIIEYUTh IPOI0JIKEHNE POCTa TOJIOBHOTO
MO3ra U moclie poxkaeHus: pedenka. Takoro pebeHka He0OX0IUMO OBLITIO BOCITUTHIBATH
Oosblee BpeMs. JTO e yUIMHUIO U CPEIHUM BO3pACT YeIOoBEeKa 10 CPAaBHEHUIO C €ro
IIpeIKaMH, YMEHBIINIIO "4acTOTy" CMEHBI ITOKOJIeHUH ('4acToTy" uenoBeuecTBa Kak
JIMTIOJILHON BOJTHOBOM CTPYKTYPhI, YMEHBIINIIO "MOMYISIIMOHHYIO SHEPTHUIO" OTACIBHOTO
YeJI0BEKa, HO TIO3BOJIMIIO 33 CUET BBDKUBAHUS OOJIBIIETO YHCIIA JTI0/ICH YBEIHYUTD
CYMMapHYIO BOJIHOBYIO SHEPIUIo yenopeyecTBa. OTHOBPEMEHHO NTPOUCXOANIO
YKPEIJIEHUE CEMBH.

Pa3Burtue mMo3ra u ycinoxHeHUE B3aMMOOTHOLIEHUH BHYTPU POja, OCOOCHHO
MOSIBIICHHE WICHOPA3/AeIbHOM peyn, a TaKXkKe HenpepbIBHas 00ph0a 3a BBIKUBAHNE
IIPUBEJIH K CIEIYIOLIEMY 3Tally Pa3BUTHS FOJIOBHOI'O MO3ra, a C HUM M aKTUBHOM
JesITeTbHOCTH YeJIoBeKa. YelloBek Hayall He TOJIBKO JO0OBIBAaTh ce0e MUy, HO U
CO3HATEJIbHO U3MEHATh OKPYKAIOLIYIO IPUPOJY C LIEIbI0 00eCIeYeHUs] BO3MOXKHO
Oonbmiei 6e3onacHocTH. K 3TOMY BpeMeHH, BO3MOKHO, OTHOCUTCS IPUPYICHUE TUKHUX
KMBOTHBIX, OBJIQICHUE OTHEM M, YTO CaMO€ IJIaBHOE — Hayajlo TPY0BOH 1€ TeIbHOCTH,
TO €CTb JESTENbHOCTH 10 CO3JaHHUIO U MCIIOIb30BAHUIO CO3/IaHHBIX YEJIOBEKOM U3
IPUPOJHBIX 00BEKTOB OPYAUN TpyAa U JOOBIYM MPOIMUTAHHUS.

Imo ouensv 6adsCHLII WIA2Z 6 HCUSHU YeN06eKA, MAK KAK Ye106e4eCKUll
KOHmMPOJep — 207106HOU MO32 HAWLEN U PA36UTI 00 2U2AHMCKUX PA3MEPOE NOYMU He
peanu3oeannvie panee GOIbUIUHCHIEOM HCUBOMHBIX NYMU 00eCneyeHus coOOCMEeHHOU
Oe3onacnocmu — yeaeHanpagienHoe UsMeHeHue CmpyKmyp nons, pakmuuecku
noposicoenue Hogvlx 00beKmos, He cyujecmeosaguiux panee ¢ Ilpupooe.

Yenosek ctan TBopuom. [TosiBneHre Kaxa0ro Takoro HOBoro 00beKTa u
HCIOJIb30BAaHUE €T0 B 100bIY€E CPE/ICTB MUTAHUS U 3aLUTE OT BParoB MPUBOAUIIO K
MOSIBJICHUIO 3HAYUTEIBHOIO KOJMUECTBA HOBBIX OJIATONPUSATHBIX Ul YEJIOBEKa
BapHaHTOB B LIENIOYKE OM(PYpKaLMOHHBIX COOBITUI, B KOTOPHIX YU4aCTBOBAJIU JIOAU. ITO
YBEJIUYMBAJIO SHTPOIHUIO- HH(OPMAIIHIO, YITPABIAEMYIO KOHTPOJUIEPOM YEIOBEKa —
TOJIOBHBIM MO3TOM, U OJHOBPEMEHHO YBEINUYMBAJIO BEPOSTHOCTh HACTYIUIEHHS TAKHX
HCXO0/10B OyIyIIUX COOBITUH, TPU KOTOPHIX YEJIOBEK HE TOJIBKO BBIKHBAJ, HO U CMOT
MIPOU3BOJIUTH BCE OoJIblIee U OOJIbIIee KOJIMUECTBO MOTOMKOB. [Ipr 3TOM 0JHOBpEMEHHO
pa3BUBANIaCh YeIOBEUECKasl peub, BKIOYas B 00MXO0/1 HE TOJIKO OOBEKThI U IPOLIECCHI
MIPUPO/IBI, HO M T€ HOBBIE OOBEKTHI U MPOLECCHI, KOTOPBIE BBIIYMBIBAJ 1 PEATTM30BBIBAI
cam 4enoBek. Kax bl yenoBek, MpyuIyMaB HOBOE OpyAUE WU PUOOPETS HOBBIN HaBBIK,
CTaHOBMJICS B 3TOM OTJIMYHBIM OT IPYTUX, CTAHOBUJICS JINYHOCTHIO, TPHOOpPETA HOBOE
3HaHUe, Bce 0oJiee CTAHOBMIICS YEJIOBEKOM - HHIMBUAYAIbHOCTHI0. OOMEH HOBOM
nH(popmMalreH, MPOMCXOAUBIINHN BO BCe OOJBIIEH CTENEHH NP MOMOIIH S3bIKa,
MO3BOJISUT OTHOBPEMEHHO Pa3BUBATh A3BIK, & BMECTE C HUM U a0CTPaKTHOE MBILIICHHUE
(MblIieHue Be€ Oosiee 0OUTMMU KaTErOpUSMHU), UTO MO3BOJISUIO YBEIHMUNUBATH 00BEM
SHTPONUU-UH(OPMAIINH, YIIPABIEMOM OTAEIHHBIM YEIOBEKOM M YEJIOBEUECTBOM B
nesnoM . Kpome Toro, si3pIKOM TiepeIaBaaich allrOPUTMBI TeX JIEHCTBUI, KOTOPbIC
HE00X0AMMO OBLIO BBIIOIHUTH IPU OCBOCHUU HOBBIX TeXHOJOTUH. [lepenada HOBBIX
TEXHOJIOTUH OT YeJoBeKa K YeJIOBEKY BO-TIEPBhIX pa3BHUBalia MHIWBHIYaJIbHBIH
TOMEOCTATUYECKUI KOHTPOJIIEP KaXA0r0 OTJEIBHOIO YEIOBEKA, I03BOJISIA KAKIOMY,
OCHOBBIBAsICh Ha IPUOOPETEHHBIX 3HAHUAX, IPUAYMbIBATh HOBBIEC OPYAUS TpyJa U
TEXHOJIOTHH, & BO BTOPHIX, IIepeaBas HOBYIO HH(POPMAIIUIO KOHTPOJUIEPY POja WK



IJIEMEHH, OPIaHU30BbIBATh KOJUIEKTUBHBIE IEHCTBUS 110 PEAIM3ALUN HOBBIX TEXHOJIOTHUI.
OTOT npouecc, Ha4aBUIMICS MPAKTUYECKU C MOSBICHUEM YEJIOBEKA SIBIISIETCS TJIaBHOU
JBUKYIIEH CUIION B pa3BUTUU (@ B HEKOTOPBIX CIy4asiX U JErpajalin) 4eJI0BEUECKOTro
obecTBa.. Bcé nanpHeliiiee pa3BUTHE YeJIOBEKa U Y€JI0BEYECTBA CBSI3aHO, [TIABHBIM
00pa3om, ¢ pa3BUTHEM TEXHOJIOTUH U 00ECIIeYMBAEMOM STUM Pa3BUTHEM BO3MOKHOCTHIO
IIPOKOPMUTH U 00ECIIEYUTh BBIKUBAEMOCTh KaK MOXKHO OOJIBILIEr0 YMCIIa JIFOACH.
Pa3BuTHe TeXHOIOrHUi - 3TO CO3aHUE HOBOT'O, HE CYIIIECTBOBABILEIO PAHEE MUPA
00BEKTOB U NPOLIECCOB, OCHOBHAS 11€1b KOTOPOTO - TOBBICUTH O€30M1aCHOCTh KaK MOXHO
OosbLIero yrcina Joaei. XOoTsS 3TOT IPOoIece MPOXOIUII HE TIIJIKO, C IOAbEMaMU U
MAJCHUSMU, C KPU3UCAMU U JIaXKe pa3pyLICHUSAMH CO3/JaHHOIO paHee, KaK MOKa3bIBat0T
JaHHBIE JIMHAMUKH POCTA YMCIA JIOJEH 1 KOJIMYECTBA YIIPABJIIEMON UMM SHTPOINU-
nH(OpMalLUY, OH UHTErpajIbHO UMEJI /10 MOCJIEAHEr0 BPEMEHH YCKOPEHHBINH TEMIT U
HOCHUT celyac xapakTep pexuma ¢ odoctpeHueM [7]

B ¢B3u € 0SABIEHNEM TEXHOJIOTMYECKOIO MUPA BELIEH U ITPOLIECCOB BCTAN
BOMPOC 00 X XPAaHEHUH U UCTIOIb30BaHUH, BEAb OHH JABAIIU OTACIBHBIM JIFOISIM,
CEMbSIM WJIN POJaM CYIIECTBEHHBIE IPEUMYLIECTBA B BbKUBaeMocCTH. [losaBuack
npobiemMa COOCTBEHHOCTH U €€ Biajeinbiia. [IepBbIM CyIeCTBEHHBIM PE3yIbTaTOM 3TOTO
HayaBLIErocs Ipoliecca sIBUICS Mepexol Il OT YUCTOro coOupaTenbCcTBa U
TPYIIOE/IEHUs K 0XOTE CHayalla Ha MEJIKHUX, a [IOTOM U Ha KpyIHbIX 3Bepeil. [lepexon k
OXOT€ IIPUBEJI K HOBOMY U3MEHEHUIO POJOBON UEPAPXHH, @ CIEA0BATENBHO U CTPYKTYpPBI
yIrpaBieHus 1 QyHKIIHOHUPOBAHUS POAOBOTO KOHTpoJuiepa. [Iponsonuio pa3aenenue Ha
HaunboJiee CUIbHBIX U AKTUBHBIX JIFOJEH pojia, 3aHUMABIIUXCA OXOTOM U YXOAMBIIUX Ha
JlaJIeK1e paccTOSHUS B Jieca U caBaHHY. JlesaTenbHOCTh Takoro poja Tpedosana
a0COJIIOTHO COTJIACOBAHHBIX MPO(ECCHOHANBHBIX TeHCTBUNA. DTH JHOAU TPUHOCUIN
OCHOBHYIO IHIILY POy, OblIM HarOoJiee CHIIbHBIMU U arpeCCUBHBIMU, CPEIU HUX
BBIJIEJISJICS T1aBa poja. Jpyras yacTe poja, BKIIoUaromas 6osee ciabblX My»X4HKH,
CTapUKOB U >KEHILUH, 00ecrieurBalia JOKaJIbHYI0 0€30M1acHOCTD KIINIIA, 3aHUMAJIach
cOOMpaTENHCTBOM BOJIM3H KUIIMIIA, BOCIIUTAHUEM JIETEH.

ITo muenuio A. M. Xazena,[3, 35] nosiBUBIIasICSI BO3MOKHOCTH COXPaHEHHUS
KHU3HHU CJIA0BIX MYXKUHH ChIIpala BXKHYIO POJIb B UHTEIJIEKTYaJIbHOM Pa3BUTUU
YeJI0BEYECTBA, TaK KaK (PU3NYECKH ClIa0ble MyXYHHBI, CIIOCOOHOCTH KOTOPBIX
MHTEJUIEKTYaJIbHOMY TBOPYECTBY OKa3bIBAE€TCsI BBILIE, OCTABASICh B PAHOHE CTOSTHKU
polia, B TO BpeMsl KaK OXOTHHMKH HAJIOJITO YXOJUJIH B Jiec, UMeu 0osiee CBOOOIHBIN
JOCTYI K TUIIEPCEKCYaIbHBIM KEHILMHAM.

Bonbiiyio posnb B BOCOUTaHUM JIETE UTPpalid ¥ CTapHUKH, ObIBIINE BOMHBL. Kak
MIEPEKUTOK ITON TPAAULIMU B TEHETUUECKOM MaMATH COBPEMEHHBIX MIIAJICHIIEB
COXpaHSETCs O0JIMK MOKUIIOT0 MYXUYHHBI [6]. Takux MOKUIIBIX MY>XUYUH B POy OBLIO
HEMHOT'0, OOJIBIIMHCTBO U3 OXOTHUKOB HE JIOKUBAJIO 710 cTapocTu. Ho Te, koTophie
JI0’)KUBAJIH, CTAHOBHJIMCh HOCUTEISIMU KOJUIEKTUBHOW MaMSTH po/ia, IEpeJaBaBIINMHU 3Ty
namsATh AeTaM. FIMEeHHO 3/1ech, HaXOAATCA UCTOKHM PEJINTUU U CBSI3aHHOW ¢ HEM MOpasy.
WurtepecHo, 4To, Kak yTBexIaeT Asiekcanap Menb [55], B peiUrusix caMbIX APEBHUX
JIOJEHN MPUCYTCTBYET BOCIIOMHHAHKUE O €IUHOM ITPOUCXOKICHUH YEIOBEYECTBA, UIES
eaunoro Topua- bora, kKoTopoMy MOAYUHSIIOTCS BCE JIFOJIM U BCS OyILIEBICHHAS U
HeoylleBIeHHas npupoaa. ONbIT CTApUKOB, IEPEAABAEMBIN BMECTE C PEUBIO 110
HAaCJIE/ICTBY, 3aKPEIUIs TO3UTUBHBIEC SJIEMEHTHI IEATEIbHOCTH BCErO Poja U, Oyaydu
JIOTIOJTHEH HOBBIMH 3HAHUSIMHU, MTOJyYEHHBIMU WICHAMU PO/ B HOBBIX OOCTOSITENLCTBAX



IIOMOJIHSUI UX NaMATh. TeM caMbIM, OTHOBPEMEHHO C Pa3BUTHEM KOHTPOJUIEpa KaXK10ro
OTJICIbHOTO YEJIOBEeKa, Bce 00Jiee HHTEHCHUBHO CTaJl pa3BUBAThHCS KOHTPOIUIEP poja.
Taxum 00pa3oM, B pojiax HMOSBISUIOCH IEPBUYHOE pa3/ielIeHUe JI0AeH Ha OXOTHUKOB (2
3aTeM BOMHOB), TJIaBYy POJia, KOTOPBIN 4acTO OAHOBPEMEHHO ObLT JTYUYIIMM OXOTHHUKOM,
MYJZIpBIX XpaHUTENEH TPaAULIMNA U MOpAJI, KOTOPbIE IOCTENIEHHO MTPEBPALLAINCH B
PEIUTHO3HBIX AESITENIEH U ABIISUINCh HOCUTEISIMU POJOBOM MaMATH, U HAPOJ, - BCEX
OCTAJIbHBIX, 3AaHUMABIIMXCS 00eCIIeUeHNEeM TEKYIIETO CYIECTBOBAHUS poJia. DTO
pacuieIuieHe, BUJIOU3MEHSACHh U PAa3BUBAsACH CYLIECTBYET U B HACTOAILIEE BPEMs, UTpast
OTPOMHYIO POJIb B 00€CIIeYeHNH CTa0MILHOCTH YelloBeueckoro odmecTBa. Hemb3s
CKa3aTh, YTO TAKOE PACILEIIJICHUE SBIIECTCA )KECTKUM. B mpuHIuIe, O1MH U TOT Xe
YEJIOBEK B MPOIIECCE CBOEH KM3HU MOKET OKa3aThCs B PA3IMYHBIX CJIOSAX (KJIaccax)
obmiectBa. Ho Bce e OHO CyIIecTBOBAaJO U CYIIECTBYET U MEPEHTH U3 OJJHOTO CJI0S B
Jpyroi oka3plBaeTcs 0OBIYHO HE CTOJIb [IPOCTO.

[lepexon oT yuCTOrO COOMpPATENHCTBA K OXOTE HA KPYITHBIX 3Bepeil NMell ellie
OJIHO OYEHb BAYKHOE I1OCIIEJICTBUE, KOTOPOE 00YCIOBUIIO HOBBIE TUIIBI PACILICIVICHUS —
OJIMH U3 HUX, UMEBIINI FT€HETUYECKYIO IPUPOJTY, MBI PACCMOTPHUM ceildac moapoodHee.
[1epBOOBITHBINM YeTOBEK yHACIIEIOBAN OT CBOMX MPEIKOB, KaK M JIOObIC MIPEICTABUTEIN
HapOXKAAIOIIErocss OMOJIOTHYECKOro BUa OJaroaaps MojI0BOMY Pa3MHOKEHHIO
JOCTaTOYHO OOTraThIii HAOOP MEPBUYHBIX T€HOB, YTO TAKXKE SIBUJIOCH OJHOW U3 IPUYHH
CIIOCOOHOCTH UeIoBeYeCTBa K BbDKMBaHUI0. OIHAKO, JallbHEHIIIee pa3BUTHE
YeJI0BEYECTBA M PACCEJIEHUE €r0 MO0 MOBEPXHOCTU 3EMJIU IIPOU3O0IILIO CTOJIb
CTPEMUTEINBHO, YTO 3a BCE BPEMS CBOETO CYIIECTBOBAHUS YEJIOBEK HE CYMEI CKOJIb -
HUOY/Ib 3HAYUTEIFHO M3MEHUTHCS TCHETHUYECKH (XOTsI HEKOTOPhIC H3MEHEHHUS T10-
BUIMMOMY , BCE 5K€ IPOUCXOIAT).. MBI Bce BMecTe MMeeM HabOp reHOB, HE CHUIIBHO
OTJIMYAIOIIUNACS OT TEHOTHUIIA IEPBOOBITHBIX JtojIel. [loaTOMy renernyeckoe
paclleIIeHHe TN BO BpEMsI IEPBUYHOIO PACCENEHUS 10 3eMIIE, 3aKOHUYHBILErOCs
npumepHo 10-15 Teicsy et ToMy Ha3aja , UMENI0, B OCHOBHOM, XapaKTep IMOCTENEHHOMN
noTepu pazHooOpasus reHoB. Kak yrBepk1atoT ceiiyac reHeTHKH, HauOOoJIbIINM
pa3zHooOpa3ueM reHoB 00J1aatoT MOTOMKH MEPBOOBITHBIX JIFOJIEH , TPOKUBAIOIIUE B
Adprke.[6]
[Tepexo k 0XOTe MO3BOJUI JIFOISIM, TIEPBOHAYAIBHO KUBIIUM Ha HEOOJIBIIION TIIOIIAAN
B LICHTpaJIbHOMU U 3anagHoil Adpuke, B TeueHue npumepHo 100 ThICSY JIeT paccenuThes
1o Bcell A¢dpuke u BoliiTH B paiioH [lanectuns! u biamkuero Boctoka. OgHako, 310
paccenenue OblIO HE CTOJIb MPOCTHIM. Besb TOT jke apeain yxke 3aHMMaIH MOSIBUBILIUECS
paHee U 3aHMMAaBILIKE Ty K€ SKOJIOIMUYECKYI0 HUILY npeaku moaen. U 31ecs ocolyro
pOJIb ChIrpajia BbICOKAsl arpECCUBHOCTD YEJIOBEKA, HAIPABJIEHHAsI HE TOJBKO Ha
Mpe/icTaBUTeNel Bpak1IeOHBIX BUI0B, HO U Ha OJIM3KKE BUJbI, @ TAK)KE HA «HE HAIIUX»
IIPEICTaBUTENIEN CBOETO BU/A.

CBsi3aHHOE C Pa3BUTHEM OXOTHI YIyULIEHHE YCIOBUM )KM3HHU MEPBOOBITHBIX
JOJEH MPUBEJIO OJHOBPEMEHHO K YBEJIUYEHHIO POKIAEMOCTH M YMEHBIIECHHUIO
cMepTHOCTU. PacTyiemy HaceneHuIo JItoiel He XBaTallo CTaporo apeasa pacceiaeHus U
IpyNIbl aKTUBHBIX MOJIOJIBIX JIFOJEH BO IJIaB€ C HOBBIMM BOYKaKaMH, HO UMEBIINE
OCHOBBI TPAIULIUN CTAPOTO PO/Ia MOCEISIINCH Ha HOBBIX MecTax. Poxaanucy HOBbIE
CYNEPKBAHTBI, HOBBIE POJIBbI M UX 00beANHEHHs — mIeMeHa. [Ipu aToM pactyiee
YeJIOBEYECTBO CTAJIO MMOX0KHUM Ha CBOOOAHYIO BOJIHY CYIEPKBAHTOB — POJIOB. DTOT



LIETHOM MTPOLIECC MPUBEI K IOCTEIEHHOMY PACCEJIEHUIO YEJIOBEYECTBA 10 BCEMY
36eMHOMY LIapy.

OHOBPEMEHHO C OCBOEHHEM HOBBIX 3€MEJb MPOUCXOINIIO IPUCTIOCOOIICHUE
J0IeH K HOBBIM YCJIOBHSIM, IPUOOPETEHNE HOBBIX 3HAHUI U 4aCTHYHOE 3a0bIBaHHE
ctapbix. Kpome Toro, mpoucxoauia norepsi Habopa reHoB, BIOCIEACTBUM CKa3aBIIAsICS
Ha pa3BUTUM HApOJOB, HanboJIee AJIEKO YIIEAIINUX OT IEPBOHAYAIBHOIO apeaa.
MectoMm, ¢ KOTOPOTo HavaJIoCh 3TO pacIIeIUIeHue U reorpaduueckas nuddepeHuanms,
SIBJISIETCS, TIO-BUIUMOMY, HbIHeITHUN biivbkauii Boctok. O4ueHb HEOObIITNE TPYIIIIBI
Toe, OJM3KUX POACTBEHHUKOB, €CTECTBEHHO 00JIaAaBIINX HEKOTOPHIMU
cneun(puIecKUMU TeHeTUYECKMMH 0COOEHHOCTSMH, OTPAKaBIIMMHUCS, B OCHOBHOM, Ha
UX BHEIIHEM BUJE, BBIICISINCH U3 OCHOBHON MAacChl YEJIOBEUECTBA, U YXOWIN B pa3HbIX
HaIIPABJICHUSAX OCBAaUBaTh HOBBIE 3¢MJIM. VIMEHHO OHU MOJIOXKWIA HA4aJl0 HOBBIM pacam.
Ota murpanus Hadasack npuMepHo 30-40 Teicay et Tomy Hazaz. YacTs nrozei,
COXPAHMBILNX [IEPBOHAYAIbHBIN YEPHBIN LIBET, MUTpUpoBasa u3 CeBepo-BOCTOUHON
Adpuku 1o 10)xHOMY nodepexbio Azun yepe3 Munuto, Mugonesuio B ABcrpanuto. Mx
IIOTOMKaMH SIBJISIFOTCS JpaBuabl B MHIMK 1 abopureHsl ABCTpasiuy.

JIpyrast BETBb 4€JI0BEYECTBA, [0J0KUBIIAs HA4aJI0O MOILIIHOM XKEJITOU pace,
3aI0JIHMIIA BCIO ocTaBlyrocs yacTh A3un ¢ Cesepa Ha IOr, u , 1oOpaBImucs 10
HbIHelIHero bepuHrosa mnposnusa, nepedpanach B AJISICKY, a 3aTe€M, 110 Jjopore Bce 0oiiee
Tepss reHodon, nodpanack 10 FOxHoit Amepuku. benas paca paccenunacs, B
OCHOBHOM B EBporne u LleHTpanbHOi A3uy, rjie UM IPUILIOCH BBIAEPKATh JJIUTEIBHYIO
KOHKYPEHLIMIO ¢ 3acesBIIMMU EBpony Heanepranpnamu. Panbiie cunrany, 4To
HEeaHAepTaJIbLIbI SBJISIFOTCS HETIOCPEICTBEHHBIMU MIpeIKaMy yenoBeka. O1Hako,
MOCJIeTHUE UCCIIEI0BAaHUS TOBOPST, UTO MEPBOOBITHBIE JIIOAN U HEAHAEPTANIbLIbI KU B
TE€YEHNE HEKOTOPOro BpeMeH coBMecTHO B EBpone u Ha bimkaem Boctoke, He
CMEIINBAsCh TeHEeTHYeCKH. [6].

PacoBoe pazaenenne 3akoHunI0Ch mpuMepHO 10-15 ThICSY €T TOMY Hazal.
OpHako, 3TO HE 3HAYUT, YTO B 3TO K€ BPEMsI [1a U M03/IHEE HE TPOUCXOIUIIO PACOBOTO
cmenieHus. OHO MPOUCXOIUIIO M TPOUCXOIUT IIOBCEMECTHO Ha TpaHHUIlaxX apeasos,
3aHUMAaeMbIX Pa3NUYHbIMU pacamu. Hanbonee HHTEHCHBHBIM 3TO CMELIEHHE CTaJI0 MOcIe
BEJIMKUX reorpapuueckx OTKPhITHH , IPOAOIKAACh BO3PACTAIOIIUM TEMIIOM B
MIOCJIETHUE CTOJIETUS U IECATUIIETHS.

OpHMM U3 TJIaBHBIX MECT CMEIIEHUs Pa3IMYHBIX pac sBisuiack NHIus, B KOTOpoi
3TO CMEUIeHHE ObIIO CBA3aHO C TPAarMuyeCKMMH COOBITUSIMHU BO BpeMeHa 3axBaTa BJIacTH B
Wnaun apusiMu, NpuIeIIMME B BUJIE CIIETYIOIIEN, 3HAUUTEIbHO 0oJiee MO3/IHEN BOJHBI
u3 HeHTpanbHol A3un. BooOie, neHTpanbHas A3us HOCTOSHHO SIBJISUIaCh 30HOM BOMH U
CMEIlIeHHUs IEPBOHAYAILHO Pa3/IeIUBIINXCS CTPAH U HAPOJIOB. SIBIsieTCsl OHA TaKOBOM U
cenyac.

HoBas molurHast BojiHa pacoBOr0 CMENIEHHUS], TOJIHOCThIO MEpEBEPHYBIIAs
B3aMOOTHOUIEHMSI JIFOJEM pa3IMYHbIX pac U €lle pa3 MoKa3aBllasl YeJIOBEUECTBY €r0
TFeHeTUYECKOe eTUHCTBO, Hauajach ¢ MOMeHTa OTKpbITUs Komymbom Amepuku . Jlroau
0esoit packl, 3aXBaTHIBABIINE B KayecTBE paboOB ¢ cOOO0H Jt0/iei YepHO packl, a UMEHHO
3TH pabbl UMEIOT HauOoJIbIIIee TPAaBO TOBOPUTH O CBOEM PACOBOM IIPEBOCXOJICTBE, CHUION
3aHUMany 3emitd, yxke 6oee 20000 sieT 3aceNeHHbIE MPEACTABUTEISIMU JKEITOU PaCHL.
CMmenienne noaroe BpeMsi COPOBOXKIAI0Ch B3AUMHBIM YHUYTOXKCHUEM U HaBSA3bIBAHUEM
BOJIM OAHUX pyruM. OJIHAKO, MYMEHHO 3TO CMELIEHHUE IT0KA3aJI0 JIIOJSAM , UTO UX



MPOUCXOXKACHUE €TMHO M KaKIBIN YeIOBeK HHIUBHUAyaJleH, 00J1a/1as TEeMU YHUKAIbHBIMU
CIOCOOHOCTSIMH, KOTOPBIE JIENIA0T ero YenoBeKoMm.

PacoBoe paccinoenue (paccioeHue TUIIOB IOPOXKIAIOIIEr0 KOHTPOJUIEPA)— JIHIIb
OJIMH U3 HEMHOI'MX, M BOBCE HE CaAMbIH ITIaBHBIM PE3yJIbTAT IEPBUYHOTO PACCEICHUS
JOJEH 110 TOBEPXHOCTH 3eMiH. [ JTaBHBIM sIBUJIACh ITOATOTOBKA HOBOI'O SKOHOMHUYECKOTO
CKayKa, Ha3bIBa€MOr'0 HEOJIUTUYECKUM, B pe3yJbTaTe KOTOPOTo JIIOAU OT COOMpPATENIbCTBA
1 OXOTHI B TEX MECTaX, KOTOPbIE ObUIN JJIS1 3TOTO MPUCIIOCOOICHBI, EPEILIH K
CKOTOBOJZICTBY U 3€MJICIIEIINIO.

I'eorpaduueckoe pacceseHue JIroel IPUBEIO HE TOIBKO U HE CTOJIBKO K
pacoBoMy pacciioeHuto. [Ipexne Bcero npon3onuIo pacciioeHUE A3bIKOB.

Eciu npuHATE pacCCMOTPEHHYIO BBIIIE MOJENb PACCEIEHUS, TO MBI I10JIy4acM
CIIELYIOIYI0 HUHTEPECHYIO KapTuHy. [lycTh KIMeeM HEKOTOPBIN, IEPBOHAYAIILHO
KOMIIAKTHBIH apeall pacceseHusi, B KOTOPOM UMEIOTCs OJaronpusTHbIE YCIOBUS
cyliecTBoBaHUA. Ero okpyskaeT HeKOTOpas IUIOIab, IJIe YCIOBHs HeOIaronpusTHbI A7
KU3HM Jironen. KonmdecTBo ro1e, IPOKUBAOIIUX B 3TOM apealie, UMEIOIINX MEXKIY
co00 IpyKeCTBEHHbIE, a MHOT/Ia ¥ Bpak/1eOHbIe B3aUMOOTHOUIEHHUS, IOCTENIEHHO
pacret. VIm mepectaeT XxBaTaTh MUIIK, OHH HAYMHAIOT e1le OOJIbIIe BPaXKI0BaTh MEXTY
co0oil. YacTe U3 HUX B CUILY T€X WJIM UHBIX IPUYUH OKA3bIBAECTCS M3THAHHBIMU U3
o01ero apeasia OOMTaHus, a, MOXKET OBITh BCIIEJICTBHE CBOCH aKTUBHOCTH MPOCTO YXOUT
Ha MOMCKH HOBBIX 3eMenb. OHaK0, BOIM3HM TaKuX OJIarONpUSATHBIX YCIOBUN HET U
IIPUXOJUTCS, IPEOJ0IIEBAs BpaKAeOHYI0 HOBYIO AJIs ce0s1 cpelly epeMenaThes 1
00ycTpanBaThCsl HA HOBBIX MeCTaX, yAaJeHHbIX OT MPEIbIAYIINX, TPEOYIOLINX HOBBIX
HaBbIKOB, HOBBIX OpYyUi TpyAa, 60pbObI C HOBBIMHM NPOTUBHUKAMHU. CBS3b CO CTapbIM
apeaJioM IOCTENEeHHO MpepbIBaeTcs. MeHsieTcs ellle He OUeHb pa3BUTHIN SA3bIK OOLICHMUS,
JIXOJ1, KOTOPBIE OCTAJIUCh HA CTAPOM apeajie CTAHOBATCS «IyKUMU», TIOCTEIIEHHO
3a0BIBAIOTCS CTapble 00bIYau, MOSBIAIOTCSA HOBbIE, O0JIee MPUCTIOCOOIEHHBIE K HOBBIM
YCIIOBUSM XU3HU. Enunas penurus, o0beAMHABILAs IO Ha IEPBOM 3Tarle, CMEHsIeTCs
OOJIBIIIMM KOJIMYECTBOM PEIIMTMO3HBIX BEPOBAHUH, PA3IMYHBIX JJIS JIFOJEH, KUBYIINX B
pa3HbIX reorpaduueckux ycnoBusix. [1osBas0TCS HOBbIE POABI U IJIEMEHA, HOBBIE
9THOCHI. BO3HMKAeT STHUYECKOE IEeTIEHUE JTI0EH, KOTOPOE, XOTS U ONPENENSACTCS BO
MHOI'OM PacOBBIMM, SI3bIKOBBIMH, KYJIbTYPHBIMH M PEIUTHO3HBIMHA OTIMYHSIMH, HO HE
OIPEIEAETCS MOJHOCTBIO HU OJJHUM U3 HUX. YEI0BEK caM ONPENENsIeT, K KAKOMY
9THOCY OH OTHOCHTCH.

ITo muenuro JI.H. I'ymuneBa 5THUYECKOE pa3ielIeHUAE JIOJEH SABIIAETCA OJHOU U3
€CTECTBEHHBIX (POpM cyOCTPYKTYp, CO3AaBaeMbIX yenoBedecTBOM. [1o ero MHeHUIO, Tak
K€ KaK 4eJIOBEK, POKIAETCs, Pa3BUBAETCS, BCTYIAET B IIOPY 3PEJIOCTH, CTAPEET U
YMHPAET, CBOW CPOK KU3HU UMEIOT U 00pa30BaHHbIE JIIOJJbMU 3THOCHI, KOTOPBIE B CBOIO
ouepesib, 00bETUHIIOTCS B CYIIEPITHOCHL. DTHOCHI, CYNEPITHOCHI 3TO HE TOJIBKO
COBOKYIIHOCTH JIFOJIEH, CUMTAIOIINE Ce0sl «HAIIMMUY, HO U reorpaguueckas cpesa, B
KOTOPO# OHU (POpMHUPYIOTCS, 00yCIaBIMBAIOIIas UX OCOOBIH [T KaX10T0 3THOCA
STHUYECKHU XapakTep. OTHAKO , STHUYECKUE U CYNIEPITHUUECKHUE CTPYKTYPHI HE
SIBJISIOTCS CTOJIb JKECTKUMU CTPYKTYpaMHU, KaK, HAIIpUMED, YEJIOBEK, WU JaKe BCE
YeJI0BE4YECTBO, KaK €AMHbBIN BUA. DTO CBOOOIHbIE HE BIIOJIHE C(HOPMUPOBABILIHECS
MOJIBOJIHBI, CKOpee Ncuxoiornueckue Gpopmanuu. OQHAKO, €CIH ITH MICXO0JIOTHYECKHE
CBSI3U MOJKPEIUISIFOTCS PAa3IMYUeM B reorpauyeckux yCIOBUIX, KyJIbTYPHBIX
TpaJAULUAX, PEITUTHO3HBIX BEPOBAHUAX, 4 TAK)KE OPraHU3aLMOHHBIM YCTPOHCTBOM



JIO/IeH, COBMECTHO ce0st 00eCIIeUnBaIOIINX, TO 3TH STHUYECKUE TPU3HAKH CTAHOBSTCS
Oosiee 4eTKO O(OPMIICHHBIMH B BUJIE FOCYIaPCTBEHHBIX UEPAPXUUYECKUX CTPYKTYP,
YIIPaBIIIEMBIX U3 OAHOTO LIEHTPA U ABISIOMIUXCS 3HAYUTEIBHO 00JIee YETKO
BbIJIEJIIEMBIMU O0BEKTAMHU, UMEIOLIMMHU I'OCYAAPCTBEHHbIE I'PAaHUIIbI, KOTOPbIE OHU
3alIUIIAI0T BCEMU JIOCTYITHBIMH UM cpeicTBaMu. ['ocyaapcTBeHHbIe 00pa30BaHuUs
MOSIBUJIUCH ITPAKTUYECKH OJIHOBPEMEHHO C ITOJHBIM 3aceIeHHEM 3eMJIH YeJIOBEKOM,
Korja reorpauieckas 3KCIIaHCUsl HOBOTO BH/JIA 110 BCEH JIOCTYITHOM eMy cymie Oblia
3aBepiueHa. K aTomy ke BpeMeHHU MPaKTUUECKU BCs IPUTOIHAs JUIsl cCOOMpPATeNbCTBA U
0XOTbI 3eMJIs ObUIa MOJIETIEHA MEXAY poAaMHU U IuieMeHaMu. IIpounsomniio pacoBoe u
IUIEMEHHOE pazjenieHue aroae. JIlroau, xkuBime B pa3HbIX reorpapuueckux yciaoBUsX,
CTaJIi OTINYATHCA APYT OT APYra HE TOJIbKO M'€HETUUECKH, HO PaCILEeUINCh TaKKe
A3BIKH, Ha KOTOPBIX OHU pa3roBapuBaiv Mexay coboil. Ennnoboxkue, no-sBuauMomy,
OTJIMYABILIEE JIIOJIEH Ha MIEPBOM 3Talle UX CYIECTBOBAHUS, CMEHUJIOCH [IEPBOHAYAILHO
IIOKJIOHEHUEM 3eMIIe, KOTOPYIO IIOCTENEHHO II03HABAJIN JIFOAH, PACCENSACH TI0 €€
MOBEPXHOCTH, a 3aTEM Y Ka)KJJOT'0 TUIEMEHH TMOSIBIISICS CBOW OOT, OJUIIETBOPSBIIHNI TO
WM MHOE )KUBOTHOE, KOTOPOE TaK MJIM MHAa4Ye ObIJIO TECHO CBA3AHO C XKHU3HBIO JIEMEHU U
KOTOpPO€ CUUTANIOCh €ro npapoautenaeM. Horaa 060KecTBISUIMCh IPEIKH, CYUTABIINECS
OCHOBATEJISIMU U IIOKPOBUTEIISIMHU POJIa U IUIEMEHH. B Kax/10M poJie BOZHUKAIN CBOU
0OPSIBI TOKIIOHEHUS M KEPTBOIIPHHOIICHUS MECTHBIM Ooram. DTH 00psi/Ibl
COIIPOBOKAAIIUCH PUTYaAJIbHBIMU JIEHCTBUSMH, KOTOPbIE JOKHBI ObLIH HanboJiee IpKo
MPEJCTABIATH T€ MPOCHOBI, C KOTOPBIMHE JIFOAU 00PAIIaIiCh HUM. 3/1€Ch JK€ 3apOXKIAINCh
Hayajla UICKyCCTBa, IO3BOJISABILETO yCIaX1aTh MHILEN, KAPTUHAMU, TEJIOABUKEHUSAMU U
3BYKaMHM BCEX YYaCTBYIOILMX B 3TUX JIEHCTBUSAX WICHOB pOja UM IJIEMEHH, a
ClIeZIOBAaTeNIbHO, KaK OHU CUUTANU U O0roB. EnuHas penurus pacnaiach Ha MHOXKECTBO
MECTHBIX PEIUTHO3HBIX BEPOBAHUH, UTO elle 0O0JIbIIe OTAEISIO JI0ACH IpYT OT JIpyra.
I'eorpaduueckue OTINYNS pa3IUUHBIX pailoHOB 3eMJIM U pa3InyHas yAaJeHHOCTh BHOBb
00pa30BaBIIMXCS TOCETECHUH OT palloHOB (hOPMHUPOBAHMS U IEPBUYHOTO PACCEIECHUS
YeJI0BEKA ONPEACIISUIN U Pa3IMuue €ro NPaKTUYECKOU NeATENbHOCTH. B oqHMX palioHax
MIPEUMYIIECTBEHHBIM CTAaHOBUJIACh 0XOTa HA 3BEpPEH, )KUBYIIMX B ATUX paiioHaX, B
JpYTUX — pHIOHAS JIOBJIS, B TPETHUX - cOOMpaHue pacTeHui. B 3ToT e nepuox Bce
6o0sb111e (hOpMUPYETCS TEXHOJIOTMUECKask Cpejia, Co3/laBaeMasi YeJIOBEKOM, OPYAMS
OXOTBI, BCe 00JIee COBEPIIEHCTBYIOLIMECS KUIHILA, YTBAPH JUIS MOIepKAHUS
JIOMaIIHero oyara.

Oco0y1o posib HAYMHAET UTPATh MPOU3BOJCTBO M XpaHEHHUE OPYXKHs 11 O0OpHOBI ¢
JIPYTUMHM JIIOIbMU. Pa3zaenenue itoieid Ha rpymnibl, BO MHOIOM Pa3Inyarolecs: Jpyr OT
Jpyra, UMEIOIINE Pa3INYHbIE PEIIUTHO3HBIE , I3BIKOBBIE , KYIbTYPHBIE TPAIULIUH, A
MHOT/Ja ¥ BHEIIIHE OTJIMYAIOUINECS OT «HAIIUX» BO30YKJaJI0 arpeCCUBHOCTh KOTOPYIO
y’K€ He MOTIJIO cliepKaTh cJ1ab0 pa3BUTOE Y YEIIOBEKAa YyBCTBO BHYTPUBHUIOBOM JTH00BH. A
y MPOTUBHUKA Y€ K TOMY BPEMEHHU ObLIO YTO OTHUMATh, MOSBUIIOCH TO, YTO MBI
Ha3bIBaeM COOCTBEHHOCTHIO. BO mepBbIX, 3T0 OBLT TAKOMBIN y4aCTOK 3€MJIU, KOTOPBIN
€ro KOPMUJI, BO-BTOPBIX - KUJIMILA , OTOHb, B TPETHUX CPEJICTBA OXOTHI U IOMAILIHSS
yTBapb. BoeHHbIe eiCTBUS CTAHOBMIIMCH HEKUM CTPAHHBIM CPEJICTBOM OOIIEHUS U
o0OMeHa TeXHOJIOTUSMHU, KOTOPbIE MOTJIM OBITh Pa3IMUHBIMH Y Pa3JIUYHbBIX HAPOJOB.
Oco6eHHO BO3pOCIIa poJib BOCHHBIX ICHCTBHI B IMOCIICAHNUE THICSYEICHTHUS PACCETICHUS,
KOTI'J]a YeJIOBEK MOACO3HATENbHO IOYYBCTBOBAN , YTO MOSBUIINCH O'PAaHUYEHUS ,
CBSI3aHHBIE C BO3MOXXHOCTSIMU JaJIbHENIIETO NPOIBUKEHUS BOJIHBI-UEI0OBEYECTBA 110



MOBEpXHOCTU 3eMiii. MBI HEe 3HaeM, KaKM 00pa3oM OH 3TO IMOYyBCTBOBAJI, HO JIOTUKA
BOJIHOBOT'O TMOJIXO0/a MOICKAa3bIBAaCT HaM KpacuByto aHajoruto. O600mEnHas BoIHa
YenoBeuecTBa, BOSHUKHYB B 3amagHoi Adpuke, B redenue npakrudecku 200000 mer,
HEYKJIOHHO BO3pacTasi B CBOeM 00beMe, MPOJ0JIKalia paclpoCTPAHITHCS 110
HEOJIHOPOAHOM IOBEPXHOCTH CYIIH 3€MJIU, IIOCTENIEHHO TEPsIsl CBOM F€HETUYECKUI
noTeHuuan: u GopmMupyst HoBble 0oJiee HE MEHEe ONpeIelIEHHbIE CTPYKTYPHI,
BCTYMAOIIKE B PA3IMUHBIE TUIIBI B3aUMOOTHOLIEHUM. CIIEKTp 3TUX B3aUMOOTHOIIECHUIN
JIOCTATOYHO IIUPOK. ITO MOXKET OBITh U COTPYAHUUECTBO OJIM3KHUX POAOB B OOpHOE C
OOIIMMU BparaMu, 1 HE€papXuueckoe MoJYMHEHUE MPEICTaBUTENIEH OJHOTO poia
JIPyromy, U JJTUTEIbHOE COIEPHUYECTBO 3a 3eMeJIbHbIE YYaCTKU, U U3THAHUE OJTHOMN
IPYIIIbI JIFO/IEH HA HOBBIE 3€MJIM, U AKTUBHBIE BOEHHBIE JEHCTBUS MEXKIY Pa3IMUHBIMU
pollaMu U IJIeMEHaMHU, IPUBOJIALINE K YHUUTOKESHHUIO OONBIIUX Py Joaeil. Bech aTot
CIIEKTpP B3aUMOOTHOIIEHUH MPUCYTCTBOBAJ J]a IPUCYTCTBYET U celvac BO
B3aMMOOTHOLICHUSX PA3IMYHBIX TPYIII JIIOACH, UTPpasi KaK MOJIOKUTEIbHYI0, TaK U
OTPULATENILHYIO POJIb C TOYKU 3PEHUS OTJEJIBHOTO YEI0BEKa, TaK U YEJIOBEUYECTBA B
renoM. dakTruyecku, MOYTH C CaMOr0 Havyasa pacceleHus B 4eJI0BEUECKOM OOIIeCTBeE
BO3HUKJIA HEKasl HepapXxus NOJACTPYKTYp, onpeensBuiascs auddepeHnnanueis JroaeH,
P 5TOM KaXKJ1asi CTPYKTYpa C LeJIbI0 CAaMOCOXPAaHEHHS CO3/1aeT CBOU YIPaBIISIONIHIA
KOHTPOJIIEP, SJIEMEHTHI KOTOPOTO (POPMUPYIOTCS U3 JIFOJCH — KBaHTOB. B3anMoelicTBre
JOJIei BHYTPU TaKUX CTPYKTYP M B3aUMOJICHCTBUE TPYIII JIOACH, a TaKxKe
B3alMO/ICIICTBUE OTAEIBHBIX JIFOJIEH, UX TPYIII U BCETO YEJIOBEUECTBA KaK €JUHONU BOJIHBI
C MOJIEM - OKPY>KAOILEN CPEIOH - U COCTABIISIET OCHOBHYIO CYIIHOCTb JTUHAMHUKHU
pacTyuien 4eIoBeYeCKON NOMYJIALNY.

Ecnn Takas BoJIHa pacnpocTpaHseTcs 10 IapoBOi NOBEPXHOCTH, TO HACTYNAET
MOMEHT, Korjia GpOHT 3TOH BOJHBI CaMoO - epecedErcsi, CKOPOCTh NMepeMEIIeHUs
(bpoHTa CTaHET paBHOW HYIIO U BO3HUKHET yJlapHasi BOJHA TPOTHUBOIIOIOKHOTO
HaIpaBJIEHUs, YTO BBI30BET CTPECCOBOE COCTOSTHUE BCETO YEJIOBEUYECTBA B IIEJIOM,
BHYTPEHHEE HaNPsHKEHUE, KaTaKJIN3Mbl, BOMHBI, U BBIXOJ U3 KOTOPOTIO OKa)KeTCs
BO3MOXXHBIM B pP€3YyJIbTaTe€ HEKOTOPOT0 KaU€CTBEHHOTO U3MEHEHUS.(KCTaTH, HEUTO
110/100HOE IPOUCXOUT U B HACTOSIIIEE BPEM)

Kax Hamu yxe Ob110 CKa3aHO, OCHOBHBIM BEKTOPOM Pa3BUTHS YEJIOBEUECTBA
SIBJISJICS 10 TIOCJIEIHETO BPEMEHH HE TOJIBKO POCT UMCJIa KBAHTOB YEJIOBEYECTBA —
JIIOJIeH, HO |, YTO, MOXKET OBITh, O0JIEE BAXKHO, YBETUUCHHE 00BEMa YHTPOIIHUHU-
uHpopMaluu, nepepadaTsiBaeMoil KOHTPOJUIEPOM KaKJI0T0 OTAEIBHOrO YeJoBeka. B
MEepPHOJ] IEPBOTO PACCENICHHUS 10 TOBEPXHOCTH 3€MIIH, TIO-BUIUMOMY, ITpeod1aiaio
HKCTEHCHUBHOE yBEJIMUEHHE 0OMEHa BELIECTB U SHEPTUeH ¢ BCe pacIIMPSIOUIMMCS OJIeM
YeJI0BEYeCTBAa — OCBOCHHBIMU IIpOCTpaHcTBaMu 3emiu. [Ipu aToM npoucxoauina
muddepeHmaIusg Kak caMux Jiro/Ied, Tak ¥ BApUAHTOB X B3aUMOJICHCTBUS MEXKIY
coboli u c okpyxaromiei npuposoii. Korga BosiHa paccesneHus 10CTUTIIa KpaeB
OiikyMeHbl, TepHOj] UHTEHCUBHOT'O reorpaMuecKoro pacceineHus 3aKOHUUIICS.
OTtpa3uBHIKMCh OT «Kpasi 3eMiIr» HHGOPMalMOHHAS YacTh BOJIHBI Havaja UATH Ha3aj,
yKa3bIBasi 4YeJIOBEYECTBY JPyroi myTsh pa3Butus. Heobxonumo 66110 1160
MHTEHCU(PUIIMPOBATH BHYTPUBUAOBYIO OOpPHOY 32 BEIKMBAHUE HA YK€ OCBOSHHOU
TEPPUTOPUH, THO0 0OBEAUHUTH Ty HOBYIO HH(POPMALIUIO, KOTOPYIO MOTYyYHIN
OTJIeNIbHbIE TPYIIIBI YEIOBEYECTBA IIPU PACCEIICHUN U UCIIOIb30BaTh €€ I OUePEeTHOTO
MH(POPMAIIMOHHOTO CKayKa, KOTOPBINA B CBOIO OYEPEb MO3BOJIMII OBl OCYIIECTBUTh



CKA4OK MOMYJISIIIMOHHBIN. YenoBeuecTBO NCIIOIH30BAI0 00a IMyTH, IPUYEM HCIIOIb30BaI0
UX B Pa3HbIX MECTax M10- Pa3HOMY. DTO C OIHOM CTOPOHBI, IPUBEJIO K elle OobIleit
muddepeHmaum, a ¢ Apyroi, B OOJBIIMHCTBE PETHOHOB, 32 UCKIIOYEHUEM OT/IEIbHBIX
PEJIUKTOB, HAJ0ITO OTACIUBIINXCA OT OCHOBHBIX PaliOHOB Pa3BUTHS OCHOBHOW MacChl
YeJI0BEYECTBA, IPUBEIIO K 0UEPETHOMY CKaYKy B BEJIMYUHE SHTPONUU-UHPOpMAIUH,
nepepadaTbIBaeMOl OT/AEIbHBIM YEJIOBEKOM.

DTOT CKayOK CBS3aH C TaK Ha3bIBAEMOW HEOIUTHUYECKOM peBodtoneil. OHa, mo-
BHJMMOMY, SIBWIACh PEAKLMEHN YEI0BEYECTBA HA IIOK, CBA3aHHBIN C HEBO3MOXKHOCTBIO
JAILHEUIIIETO paCcCeNIeHUs 0 MIOBEPXHOCTH 3eMIId. | TaBHOI 0COOEHHOCTRIO ATOU
PEBOJIIOLMH SABISETCSA BXKHEHIINNA MH(MOPMAIMOHHBINA CKAa4yOK, CBSI3aHHBIH € TEM, UTO
YeJIOBEK IepecTall pu J0ObIUEe MU HAZESIThCS TOIBKO Ha TO, YTO JAeT eMy IpUpoAa, a
nepewes K TaKUM BUJIaM AESTEIbHOCTH, IIPU KOTOPBIX OH, UCIOJIb3Ysl IPUPOAHbBIE
yclioBus, caM obecrieunBai ce0s nuiei. J{ius 3Toro noHago0uaochk NpUHLIKIINAIBHOE
M3MEHEHHE MbIIIEHHs yenoBeka. OH y)ke He TOJIbKO U300peTall Opyaus
COOMpaTEeNbCTBA, OXOTHI M BOWHBI, OH CTaJl aHAIM3UPOBATH YCIIOBHS IIPH KOTOPHIX
HE00XO0AMMBbIE eMY MHIIA, 01K/ U SHEPIUsl BO3ZHUKAIOT U, UMUTUPYSI 3TH YCIIOBUS,
PE3KO yBEINYMII KOJIMYECTBO IIPOU3BOIMMBIX UM MaTepualibHbIX Onar. KoHkpeTHO 31O
BBIPA3WJIOCHh B OJJOMAaIIHUBAHUU JIUKHUX )KMBOTHBIX — CKOTOBOJICTBE, U B OZJOMAIlIHUBAHUH
JTUKHUX PaCTeHUH — 3emiieienuu. FIMEHHO Te rpynnsl JIr04ed, KOTOPBIE IEPENUIA K 3TUM
0oJiee THTEHCUBHBIM CII0CO0aM Terephb yKe MPOU3BOJCTBA MaTepHalIbHbIX OJar,
CKa4YKOOOPa3HO YBEIMYMIIN CBOIO YHCICHHOCTD U SIBHJIUCH CTUMYJISITOPAMHU
JAJIBHENIIETO pa3BUTHs yestoBedecTBa. OQHAKO U 3/1€Ch HE BCE TaK MPOCTO. XapakTep
nepexo/ia K 3eMJIEAENUI0 U CKOTOBOJCTBY OKa3aJicsl HE OJIMHAKOBBIM B Pa3JIMYHbIX
paifoHax M NMpHUBeJ K U3MEHEHUIO CTPYKTYpHI reorpaduueckoi quddepeHumanum aoaen
B pa3HBIX palioHaX M pa3In4YHbIM THHaM JuddepeHanuy BHyTpyu c(hOpMUPOBABILINXCS
CTPYKTYP.

Haubonee akTBHBIE U3MEHEHUSI MPOMU3OILIN B T€X palloHaX 3eMJIU, KOTOpbIE
OKa3aJIuCh BOJIM3H MTOJTHOBOAHBIX PA3IUBAIOIIUXCS PEK, IPUHOCALINX OJHOBPEMEHHO U
BOJY U MpeKpacHoe ynodpeHue —ui. 3Aech yCIoBUs AJis 3eMiieieusl ObUIH UeabHBIMHU.
Tak, mo-BuaMMoMy, BOSHUKIIHU JIpeBHUE IIUBUIN3aluu B JIBypeuse Turpa u EBdpara, B
nenbre Huna, BOm3u kutaiickux pek AHiuzs 1 Xyanxs, B aauu- B paitone Muna u
I"anra, B cpenneit Asun Ha Oeperax pek Amy-Zlapsu u Coip-/lapbu 1 B HEKOTOPBIX
npyrux paionax. OHaKo, pa3BUTHE 3eMIIE/IEININs, JaBaBIliee IPONUTaHue O0OJIbIINM
MaccaM JiroJied, TpeboBaio 1 OOJIBIINX OPraHU30BAHHBIX YCHIIMH TeX Ke JIIoJeH, a
TaK)Xe KOHIIEHTPAIlUH 3TUX YCHJINNA HA CPAaBHUTEIBHO HEOOIBIINX MIOMIAISIX.
Cy1ecTBOBaBIIME 0 3TOT0 (POPMBI HEPAPXUUECKON POIOBON OpraHU3AIMH MPSIMO HE
ObUTH J1s1 3TOM Leu npucnocodaeHsl. Heo6xoamumo 66110 Kak —TO MEHATh CTPYKTYpPY
yIIpaBJIeHUs, TaK KaK yIPaBlIsATh HEOOXOIUMO ObUTO 3HAYUTEIHHO OOJIBIINMU
KOJIMYECTBaMHU JIt0/Iel U OOJIBIIMMU MaTepualbHBIMU pecypcamu. TpaHchopmarus
POJIOIIIIEMEHHOTO CTPOsI, HO-BUAMMOMY MPOUCXOJIHUIIA CceTyromuM oopa3zom. Pona u
IJIEMEHa, )KUBIIKE B Hanbosiee OJ1aronpusTHBIX JJ1s 3€MIIEIENHSI YCIIOBUSX, MOTy4ali 3a
CUYET ATOTO JAONOJIHUTENBHBIE IPOAYKTHI, KOTOPBIE OCTYAJIA B PACTIOPSKEHNE
CTapUIMHBI PO, pacTpeAeABIIEr0 UX 3aTeM MEX1y COPOJUYaMU, YHCIO KOTOPBIX BCE
BO3PACTAJIO, TAaK KaK MHIIY XBaTaJI0 HA OOJIbIIEE YUCIIO JIFOJICH, a pa3Mephl IUIOA0POAHOM
3eMJIM OBbUIM OTpaHUYeHBl . PacnipenieneHHble MaTepuaabHble O1ara CTaHOBUJIMCH
YaCTHOU COOCTBEHHOCTBIO T€X, KOMY OHM JJ0CTaBaluch. OJHAKO, T€ , KTO HAXOIUIJICS



OJIMKe K TIaBe poJia ECTECTBEHHO MOMy4Yaid OOJBIIIE MaTEPHAIBLHBIX OJIar U OOJIbIIe
ObUIH TOBOJILHBI pacrpeesieHueM, UIMEHHO OHU pacipeieNsiuii Oiara cpeid TeX, KTo
HaxoauiIca Ha OoJiee HU3KHUX YPOBHSX uepapxuu. Hapsany ¢ nepapxuyeckum
HEPaBEHCTBOM Bce 00JIbIlIe POCIIO HEPABEHCTBO BO BIIAJICHUH MPOU3BEACHHON POIOM
gacTHOU coOcTBeHHOCTH. [Iponcxonnino HoBoe pacuienieHne — Ha OeAHbIX U OOraThIX.
[TonnepxuBaTh Takoe pacilerieHHe YK€ He MOT OJIMH TJIaBa poja, Kak 3To ObLIO paHee.
JUist 5T0i 1enu ObUI HYKHBI CUJIOBBIE CTPYKTYPBI, 3alIUIIABIINE BHOBb
yCTaHABIIMBABIIUICS TOPAA0K. HO 3TOT MOPSIIOK B HOBBIX YCIIOBUSX MPOJI0JIKAI
TPaJUIMKA HEPApXUUYECKOTO YIPABICHHUS MEPBOOBITHBIX Jr0o1eH. [103TOMy OH HE TOJBKO
MIPUHUMAJICS. BCEMH WICHAMH COOOIIECTBA, HO U MOJCPKUBAIICS PEIIUTHO3HBIMU
ACATCIIAMUA, CBA3bIBABIINMU ACATCIBHOCTD BCC 0onblIe U 60JIBIJ.I€ 3aXBaTbIBABLICTO
BJIACTH U MaTEpUAJIbHBIX OJIar MPaBUTENS C IEATEIHLHOCTHIO COHMA OOTOB, IKOOBI
IMOKPOBHUTECIBLCTBOBABIINX POAY U HAPOKAABIICMYCA roCy1apCTBY. Bmactn IMpaBUTECIIA
CTaHOBUJIACH CBSIIIEHHON U B paMKaxX pacTyIlei OOIIMHBI cTala MepeiaBaThes Mo
HacnecTBY. CHIIOBBIE CTPYKTYPBHI HCIIOJIB30BAIUCH TETIEPh HE TOJIBKO /IS MTOAICPKAHUS
YCTaHOBUBLIETOCS MOPSAKA, HO TAKXKe JUIsl 3alUThI TEPPUTOPHUH, & TIIABHBIM 00Pa3oM,
3axBaTa HOBBIX TeppuTopuid. CO3/1aBaJIOCh PETYISIPHOE BOMCKO, KOTOPOE JIETKO
mo0eXAano poibl U IJIEMEHa, He 00JiaaBIIie TAKUMU MaTEepUaIbHBIMU PECYPCaMHU.
Opnako, B 3TO e BpeMsi B HEKOTOPBIX pailoHax 3eMJI ObLIO CIIEIAaHO €Ile OJIHO
n3obperenue. Oka3anock, UTO BParoB COBEPIICHHO HE 00s3aTeabHO youBaTth. OHU MOTIIN
MIPEBPATUTHCS B OPYAUS TPYla — TAK B HEKOTOPBIX (DOPMUPOBABIIMXCS TAKUM 00pa3oM
rocyJapcTBax HOSBUIOCH paOCTBO, K KOTOPOMY YeJIOBEYECTBO OBLJIO MOArOTOBJIEHO BCEH
HCTOPHEN CBOETO Pa3BUTHA.

«He Hamm» — 3T0 Bparu, uX MOXHO yOUBaTh. MBI ieJlaeM UM OJIOJDKEHUE TEM,
YTO OCTaBIISIEM UM JKH3Hb, U IaXke KOpMUM uX. Ho 3a 3TO OHM TOJKHBI 32 HAac paboTaTh.
Tax dhopmupoBanuce nepseie paboBiaaenbyeckie nuBmIM3anuu. Ha mepBom sramne
(bopMHpPOBAHUS TAKOTO TOCYAAPCTBA OHO HHTEHCHBHO Pa3BUBAIOCH 32 CUET
MCIOJIb30BaHHUs BCE HOBBIX TEXHOJOTUYECKHUX JOCTHKEHU, YCBOEHHBIX OT TOKOPEHHBIX
HapoJIOB, a TAKXKE 3a CYET MPUHYIUTEIBHOTO TpyAa paboB, KOTOPBIX HETPEPHIBHO
MIOCTABJISTN BCE HOBBIE U HOBbIE MCTOYHUKU CPAaBHUTEIBHO JELIEBOM paboueit CUIIBI .
[Tepexo oT MepBOOBITHO-OOIIMHHOTO CTPOSI K paOOBIAACIbUYECKON 3eMJIICETHYECKOM
[MBUIIM3AIUY CBITPAl €CTECTBEHHO MOJOKUTENBHYIO POJIb B TATbHEHUIIIEM pa3BUTHH
YeJI0BEYECTBA.

Bo-niepBbix, cOpMHPOBATUCH HOBBIE TOCY/IAPCTBEHHBIE CTPYKTYPBI, KOTOPHIE
OKa3aJIMCh aJICKBATHBIMU HOBBIM YCJIIOBHAM MAaTCPHAJIILHOT'O ITPONU3BOACTBA —
3emJieqieNnsl, TpeOOBABILIEro 3HAUNTENBHBIX YCUIINH OOJIBIIOro KomudecTBa Jitoaei. Bo
BTOPBIX, 3aXBaT HOBBIX 3€M€JIb U MPEBPAILEHUE KUTEIEeH ITUX 3eMelb B paboB
MO3BOJISUIM MHTEHCU(HUIIMPOBATH 3eMJIEIETbUECKUI TPY/ U OCBOOOXKIATh BpeMsl U
ycuinus OBIBIIINX WIEHOB IUIEMEHH HJIN poaa, a TCIEpb TaK Ha3bIBAEMBIX CBO6OJIHI)IX
Tpa)<IaH WM CBOOOTHBIX MOJIAHHBIX (DapaoHa, Iaps WK UMIIepaTopa Ha APYTYIO
JeSITeNIbHOCTb, MTO3BOJISIBILIYIO €1lle O0siee paciiipUTh BO3MOKHOCTH UX
WHJUBUAYAIBHBIX KOHTPOJUIEPOB- HA TO, YTO MBI TeTIEph HA3bIBAEM YMCTBEHHOM
ACATCIBbHOCTBIO. Xots 9THUM, B OCHOBHOM, 3aHUMAJIMCH TCIICPb PCIIUTUO3HBIC ACATCIIN,
JKpeUbl, OAHAKO UX KOJIMYCCTBO 3HAYUTCIIbHO YBCIINYUIIOCH. KpOMe TOro, CO3aaHuc
3emJIeIeNIbYeCKUX LIMBUIIN3AUI MPUBEJIO K PE3KOMY YBEIMUEHHUIO KOHIEHTPAIUH JII01eH
BOJIM3M NIPABUTENIS, KOTOPBINA pacmpeensit Bee pecypcbl. [losiBuiucs ropoaa, B KOTOPBIX



UM OOJIBIINE MAacChl HAPO/1a, B KOTOPBIE CTEKATIUCH PE3yIbTaThl PAOCKOTO TPy/Aa U B
KOTOPBIX OHH 33/I€PKUBATIUCH. BombIas KOHUEHTpALUs JIFOAEH, 4aCcTh U3 KOTOPBIX
IIpUHAJIIeKaja paHee K pa3InyHbIM pOAaM U IJIEMEHAaM CII0OCOOCTBOBAjIa MHTEHCHBHOMY
oOMeHy nH(poOpMalKen, 9TO B CBOIO O4epe/Ib MPUBOIUIIO K HOBBIM H300pETEHUSIM U
OTKPBITHUSM U BHOBB YBEJIMYMUBAJIO IIPOU3BOAUTENIBLHOCT Tpyaa. Tak Harpumep, B 3T0
BpeMs Obula n300peTeHa MUCbMEHHOCTh, YTO MO3BOJIMJIO CO3AATh MaMsATh KOHTPOJLIEpa
YeJI0BEYEeCTBA, HOCUTEIEM KOTOPO HE OBLI CaM YelIOBEK, a CO3/JTaHHbBIC YeTOBEKOM
MpeIMeThl, KaMHHU, anupyc, 6ymara. Co3ganue apMHUH MPUBEIO K HEOOXOJUMOCTH
COBEPIICHCTBOBAHUS OPYXKHS, UYTO CTUMYJIUPOBAJIO CO3JaHUE TEXHOJIOTUH BBIIIJIaBKU
YEpHBIX U [IBETHBIX MeTauloB. Hapsiay ¢ 3emiieieineM MHTEHCHUBHO CTald pPa3BUBATHCS
peMecia, peMECIEHHUKN KOHLIEHTPUPOBAIIUCH B TOPOAAX IIPU IIPABUTENSX, JOMA
KOTOPBIX IPEBPALLATUCH B JBOPLIBL, YTO IPUBOAWIO K Pa3BUTHIO CTPOUTEIBHOMN
nHaycTpun. [IpaBuTEnn ¢ NOMOLIBIO PEIUTHO3HBIX AEATENICH TPEBPAIAINACH B
aOCOIOTHBIX BJIACTUTEINIEH , MPABUBLINX U PaCIpelesIBIINX BECh OTy4yaeMbIi
MAaTepHAIbHBINA IPOAYKT B COOTBETCTBUU C BCE TOM K€ HEPAPXUUECKON CUCTEMOM,
KOTOpasi OXBaThIBaJIa TENEPh YXKE HE IECATKU U COTHH, a THICSIYU U BO3MOKHO,
MUJUIMOHBI JIFOEH. bojlee MHTEHCHBHO CTaJI0 pa3BUBAThCA HCKYCCTBO, - ITOJ dTUA0U
MpaBUTENEH U PEIUTUO3HBIX JIeATeNel, TaK KaK U MIPaBUTEINsAM, U HAPOLy, U Aaxke pabam
ObUTH HEOOXOTUMBI OTABIX, Pa3BIICUCHUSI.

V3MEeHUITUCH U TUIIBI PEIUTHO3HBIX BEPOBAHUM, KOTOPHIE BCEe OOJIbIIIE MPEBPAILIAIKCH B
CTpOITHBIE CUCTEMBI, B KOTOPBIX 000kecTBIIsIUCH CoHIE, 3eMIIsl U CTPOMIIACh Lenast
uepapxusi 00roB, OueHb HaIOMUHABIIAsl YCTAHOBUBLIYIOCS 3€MHYIO Hepapxuto. Bo
MHOTHX PEMTUsAX NMPaBUTENb CUYUTAJICS UCTIOIHUTEIEM BOJIU Oora miu 00roB Ha 3emiie U
€ro MOYUTAJIM KaK BO BpeMsl JKU3HU TaK U nocie cMepTH. Yero crost oguu Erunerckue
nupamuel! OTHAKO TaKOe CTAHOBUIIOCH BO3MOXKHBIM JIAJIEKO HE Be3Je. B paitonax
3eMJIH, T1e He ObUIO YCIIOBHI [T TOJMBHOTO 3€MIICACIIHS CO3aBaIUCh YCIOBUS JUIs
KOYEBOI'0 CKOTOBOJICTBA. Tak ObLJIO B Cpe/lHEA3UAaTCKUX, APABUNCKUX U MOHTOJIbCKUX
nycThiHAX. KoueBoil 06pa3 sxu3HHU, 00JbIINE MPOCTOPBI, HEOOXOIUMOCTh NIEPETOHATh
CKOT 110 OO0JIBIIMM IIPOCTPAHCTBAM, .C OJIHOM CTOPOHBI HE AaBaJld 3TUM HapoJam
BO3MOKHOCTH CO3/1aBaTh MOCTOSIHHBIE MIOCENIEHUS U TeM OoJiee OoblIe ropoja, a ¢
Ipyroi, Onaronaps 10CTaTOYHBIM MaTepUaAIbHBIM PECYpCcaM MO3BOJISIIO B 3HAUNUTEIBHON
CTETEeHH OCJIa0UTh NEPAPXHUECKYIO CTPYKTYPY POAO-INIEMEHHOI'0 YCTPONCTBA U
pa3BHUBaTh pemMeciia 1o nepepadoTKe MPOYKTOB KUBOTHOBOJCTBA. Jloarue THU U HOUU B
CTEIISIX, MYCTBIHAX U B TOpaxX COCOOCTBOBAIM Pa3MBIIICHHUSIM O IPUPOJIE
OKPY’KaKOILIEr0 MUPA, O MPUPOJIE YEIOBEKA, O3BOJISUIM OLTYIIATh €AUHCTBO MUPA.
[TosTOoMy penurno3Hsie BO33pEeHUs MACTyXOB U CKOTOBOJIOB ObUIH OoJiee aOCTpaKTHBIMU,
B OoJibIIel cTeneHN OOpallleHbl K BEYHON €IMHOM Mpupoae. ITO BHOCIEICTBUN
CBITPAJIO OYEHB OOJIBLIYIO POJIb B CO3JTAHUHM MUPOBBIX PETUTUH.

U B TO e BpeMs MHOTHE Hapo/ibl, 0COOEHHO T€, KOTOPbIE€ HAXOJAUIIUCH Ha KPalo
OlikyMeHBI, IPOAOJIKAIM KUTh 10 CTAPbIM POJIOIUIEMEHHBIM 3aKOHAM NPaKTUYECKH HE
MEHsISl YKJIaJla U COXpaHss CpeAHee KOJIMYecTBO Toaed. [lo-BuaumMomy, IMEHHO B 3TO
BpeMsl OKOHYATENbHO CPOPMUPOBAIACH STHUYECKAsT U CyNEpITHHYECKas
mudepeHmams JTroaeH.

I'eorpaduueckas u cBsi3aHHas ¢ HEIO MaTepuanbHas AuddepeHnnays STHOCOB
omnpenensia TUIl WX B3auMoJencTBUs. [Ipu 3ToM IponCX0InuIIo He TOIBKO BOEHHOE
B3aUMOJICHCTBHE, B pe3yJIbTaTe KOTOPOI0 MMIIEPUHU 3aXBaTHIBAJIHM B KauyecTBE padoOB



CBOOOI0TFOOMBBIX KOUEBHUKOB, U T€ OBJIAICBAIN HABBIKAMU 3€MIICJICIUS  peMecell, He
TOJIBKO 3aXBaT UMIIEPUAMHU HOBBIX 3€MeJb U 00JI0KEHNE IaHbIO KUBILUX TaM JIFOJIEH.
BbriBano u HaoO6opoT, KOT1a ocnabeBmias uMIepus Oblia 3aXBadeHa U pasrpadieHa
KOYEBHUKaMU. DBbIBay Taxke U BOMHBI MEXy KpYIHBIMU uMnepusmu. [Ipu atom
KOYEBHHMKHU CTAaHOBWJIMCh Ha CTOPOHY OJHOM M3 UMIIEpUid. Bce 3T BOWHBI IPUHOCUIIN HE
TOJIKO FOpe U HECUacTbe, HO CIIOCOOCTBOBAJIM CMEHAM HEpapXHUYECKOro yCTPOICTBa,
CMEHaM MMIIEpPH U TOCyIapcTB, POPMHUPOBAHUIO HOBBIX 3THOCOB. OTHOBPEMEHHO
CYLIECTBOBAJIM U MUPHBIE NTepuosl. 1 Torna Ha rpanunax Hapsy co CTblYKaMHU
MIPOXO/IUIIH MIEPETOBOPHI, OJIAr0 HE BCET/AA A3bIKHM JKUBIIMX B PA3HBIX YCIOBUSX JIIOICH
CWJIBHO oTian4danuch. Kpome Toro, Bcerna HaXOQWIMCh TOJIMa4M, EPEBOYUKHU. Bo
BpeMs 3THX MHUPHBIX BCTPEY MPOUCXOIMI OOMEH MaTepUaIbHBIMU TIPEAMETaMH U
uHpopmanueit. OToT 00MEH OKa3bIBAJICS 3HAUUTENILHO MPOILE BHYTPU OOIBIINX
umnepuii. OgHaKo TaKOMy 0OMEHY MPENsITCTBOBAJIA TOCYAAPCTBEHHAS BJIACTH, TaK KaK
JIFOM, TIOTY4aBLIME C CBOXO COOCTBEHHOCTh HOBbIE MaTepHalIbHbIE CPE/ICTBA
nepecTaBaj ObITh YIPaBIsieMbIMU. BO3HUKaIM UIE€H O TOM, YTO YEJIOBEK, MOKYIAIOIINI
U MPOJIAIOIIMI BEIU J0JDKEH HEHUTHCS I0POsKe JIF000H U3 HUX. DTU WU Hapyllaau
MOpaJib, Ha KOTOPBIX 3WKIWIOCH pabCTBO. 3apOXKIaBIIMICS PHIHOK HAUWHAI pa3pyliaTh
CTpyKTypy umnepuii. [1o 3Toil npuunHe, a TaKKe BCIEACTBUE HEBO3MOKHOCTH B TCUCHHE
JIOJITOrO BPEMEHU COXPAHSATh KECTKUN HEPAPXUUECKUIN CIIOCOO yIpaBieHUs], IPU
KOTOPOM CaMbIM I'€HUAJIbHBIM Y€JI0BEKOM SIBIISIETCS IIPABUTEb, & IIOCIIE HETO
00513aTeNIbHO MPUXOIUT YeJIOBEK ¢ Ooiee cabbiMu JAaHHBIMHU, OBLTO HEBO3MOXKHO.
Bripoxnanuce 1MHACTUH, a BMECTE C HUMHU BBIpOXKIainuch uMmrnepuu. Ha ux mecre
BO3HUKAJIM HOBBIE, C HOBBIMHU ITPaBUTENSIMHU, &, UHOTJA U ¢ HOBBIMU 3THOcaMu. C 3ToM
TOUYKHU 3pEHUs OUYeHb HHTepeCcHa Hanbosee OM3Kuil K HaMm paiion Cpeau3eMHOMOPbS,
SIBUBIIMICS OCHOBHBIM apeajioM pacceieHus 0eloi packl U CO3aHusl KyJIbTyphl, KOTOpas
OKa3bIBaJIa U OKa3bIBACT PEILAIOLIEE BIUSIHHUE HA BCE YEIOBEUECTBO. B TeueHne
HECKOJIbKUX ThICSY JIET, CMEHsIs MpaBuTenel u auHactuu B Jlenpte Huna, B oueHs
OJaronpUATHBIX IPUPOIHBIX YCIOBUSAX CYLIECTBOBANIO J[peBHEErueTckoe rocyaapcrao,
OCHOBaHHOE€ Ha paOCKOM Tpy/ie, OJIMBHOM 3eMJIEAEIINHU, HEPAPXUIECKOM CIIOCoOe
yIipaBiieHUs (papaoHOB, MOpaJIbHOE 00ECIIEYeHHE BIACTH KOTOPBIX OCYLIECTBIISUIN
JKpeLbl, BIpa0OTaBIlIME IPAaBUJIa YBEKOBEUEHUS IIPABUTENEH U Mepeiauu BIACTH, YTO
o0ecreynBalo B TeUEHHE J0Iroro BpeMeHu pa3Butue rocynapersa. K cesepy u k
BOCTOKY oT Erumnra xuim KoueBble MiieMeHa, 3aHUMAaBIINECs, B OCHOBHOM,
ckoToBoJCTBOM. CO MHOTMMH U3 HUX Eruntsne BoeBanu, U3 HUX GpopMupoBacs Kiacce
paboB, 0JTHAKO, TOJTHOCTHIO TOKOPUTH 3TU TuIeMeHa Eruntsnam HUKOTa HE y/1aBajoCh.
He xBarano pecypcos. Benp, peka Hui, He Moria npokopMuTh BECb MUp, @ OTHOLIEHMS
oOMeHa Tor/1a TOJIBKO 3apoxaanuchk. OJIHaKo, TOrpaHUYHbIE TUIEMEHA, KUBIIUE B
YCIIOBUSIX POJOINIEMEHHBIX B3aHMOOTHOILIEHUI KO€ YEMY BCe-Taky ydmiuch y Erunra.
OpauH UX MpUMEPOB TOMY — JpeBHHE Ipeku. Hapsiay co CKOTOBOACTBOM, OHU BCE B
OoublIei Mepe OCBauBaIM 3eMIIEIENINE U CaI0BOJACTBO. Kpome Toro, OHM MepeHsu y
Eruntsan cucremy pabcTBa, pabamu OblTM ceBEpHBbIE KOUEBHUKHU — BapBaphl. OHAKO
3eMJIsl He J1aBajla UM HAaCTOJIbKO MHOTO MUILH, YTOOBI CyMETh EPENTH OT POJOBOTO
CTpOS K UMIEpUr. ITO OBLJIO CeNIaHO MO3IHee ¢ co3aHueM Pumckoil umnepun.
PaGckuii Tpyn He mpUBEN K CHIIBHON KOHIIGHTPAIMH JOeH 1 BnacTi. OJHAKO HaYallu
(GopMHPOBATHCS TOPO/Ia- MOJIUCHI, B KOTOPBIX JKUJIM PABUTENN —L[apH CO CBOUMU
BOMHaMU. B nepeBHSAX TpyAWIHCh padbl O/ MPUCMOTPOM HAJCMOTPIIUKOB. DTOT



MIPOMEKYTOUHBIA MEKIY-POAO-TFIEMEHHBIM U UMIIEPCKUM CIOCOO CYIIECTBOBAHUS
OKas3aJICsl Ha HEKOTOPO€E BpeMsl 3HaYUUTEIbHO Ooiiee 3h(eKTUBHBIM. BO NEpBhIX KaXIbIM
TaKUM TOpPOIOM-TIOIMCOM OKa3aJoCh MPOIIe YIpaBiisTh. Bo BTopsIx, Gnarogaps
HAJINYMIO OOLIMX BParoB, IPOTUBOPEUHS MEXY I'PEUECKUMU LIAPSIMHU OKa3bIBAJIMCh HE
CTOJIb CWJIBHBIMU ¥ OHH HE TOJIBKO BOEBAIHM MEX1y c000ii, HO, Oyyuu BO MHOTHX
CllyyasiX pOACTBEHHUKAMH U, NOKJIOHSSCH OOIIMM O0oraM, 4acTo 00K 0 OOK Cpakaauch ¢
00ImIKM BparoM. B Kax10M OT/IeIbHOM MOJIMCE-TOPO/Ie Pa3BUBAINCH CBOU peMecia,
IIPOU3BOIMIIMCH CBOU IPOIYKTHI. [laske npu oO1eil cTpyKType pa3ieieHus Ha
CBOOOJHBIX U PabOB, YCTAHABIMBAIUCH CBOM CIIOCOOBI yrpaBienus. Juddepennmanus
HE TOJIBKO JIFOJIEH B MOJIMCAX, HO U CAMUX I1OJICOB, IPUBOINIA K HEOOXOIMMOCTH HE
TOJILKO MEPAPXUYECKOT0 MPUCBAUBAHUS X035€BaMH TPya paboB, HO 1 0OMeHa
IIPOU3BENCHHBIMY IIPOIYKTAaMH KaK BHYTPH I10JIMCA, TAaK U MEXy NojaucaMu. Bo3Hukan
poiHOK. [losiBruinch nenbru. Jlaxe cpeny cBOOOAHBIX MOSBUIUCH OOraThie U OE/IHBIE.
ITpu 3TOM OOraThIMHM BOBCE HE BCErJa CTAHOBMJIMCH IOTOMKH OBIBLIMX Lapeid. Bonpeku
CTapbIM POJIOTNIEMEHHBIM TPaJULIUAM MOSBUIMCH JTUOEpalIbHbIE, IEMOKPATUYECKUE UIEH,
KOTOpBIE, OJTHAKO PacIpOCTPAHSIIUCh TOJIBKO Ha CBOOOJIHBIX JIFOAEH, TaK KaK OTKa3 OT
pabcTBa MOT IOJJOPBATh OCHOBBI OJIATOMOTYYHs X035€B. PazBuBaromnmecs pemecia,
apXHUTEKTypa, UCKYCCTBO, a 3aTeM (uinocodus U HayKa, O3BOJISUIN IPOU3BOIUTH BCE
OoJbIIIe MPOAYKTOB U YBEIHMUMBAThH HaceneHne. OIHaKo, 3TO IPUBOIMIO K pa3pyIICHUIO
KaK CTaporo poJfo-IJIEMEHHOTO CTPOs, TAK U NMOAPBIBY IKOHOMUYECKOW OCHOBBI
Onaromnoiryaus- padckoro Tpynaa. bopeba mexny Adunamu u CriapToid — 310 OblIa
60pb0a MeXx 1y cTapbIM POJO-TUIEMEHHBIM YCTPOHCTBOM IOCYJapCTBa U MOMBITKON
IIOCTPOUTH YIPABICHUE HA JEMOKPAaTUUECKOM, INOEpaTbHOM OCHOBE C PaBHBIMU JJIS
Bcex 3akoHamu. HecMoTps Ha To, 4To B AuHaxX, pa3BUBaBUIMX TOPTrOBbIE OTHOIIEHUS CO
MHOTHMH COCEJSIMU, ObUIN CAENaHbl IIard K yCTAHOBJIEHUIO JI€MOKPAaTUYECKOIO
3aKOHOJATEIBCTBA, PA3BUBAINCH HAYKH U PEMECIIA, OJHAKO MPEOI0JIETh B paMKax
paboBaIeTbYeCKOr0 rOCy1apCTBa TPAAUIIMH KECTKOTO HEPAPXUIECKOTO YIIPaBIeHUS,
MO-BUAMMOMY, OBIJIO HEBO3MOXHO. A(UHBI, HOCUTETh HOBBIX UJIEH, IPOUTPAIH BOHHY
Crnapte u coObITHS, ITpaB/a y’K€ B UHBIX , YEM, HallpuMep, panee B Erunre, ycnoBusx,
IIPOJOJDKANI Pa3BUBATHCS 110 CTapoMy cClieHapuio. Ha okpanHe rpedyeckux moceaeHui ,
TaKk e Kak paHee I'peku Ha rpanuile Erunra, nonHsmnock HoBoe MakeIoHCKOe
rocyJapcTBO, BIMTaBIIee B ce0sl JOCTHXKEHHsI JPEeBHUX I'pekoB. Ero nepapxuyeckue
MpaBUTENU-1[apH, 3aX0TENH CO37aTh HOBYIO UMIIEPUIO, TI0 00pa3ily U MOI00UI0 CTaphIX.
OnHako, X YCUJIMS JIMILB YaCTUYHO yBEHYAIUCh yeriexoM. Creaytoas, yxe 6osee
yCTHelIHas MOMbITKa, TAKKe MPHIIIa OT OJU3KKUX coceneit — u3 Puma. Ota nomnbiTka Obuia
HaMHOTro OoJiee yCrenHoM, Tak Kak PUMCKre BOUHBI, B OTJIMYHE OT BOMHOB MPEKHUX
1ape, yxe He Bce TOKOPEHHBIE Hapo bl Opau B pabCTBO, a B CBS3U C TEM, YTO K TOMY
BPEMEHH YK€ JJOCTATOYHO IIUPOKO OBUIM Pa3BUTHI TOBAPHO-JCHEXKHBIE OTHOIICHUS,
OOKJIaJbIBaJIN IOKOPEHHBIE HApObl JaHbIO U JIaBaJl UM CBOOOJY pa3BUTHUS, UCTIOIb3YsI
UX MOTeHIMal 0oJiee palMoHaIbHO, YeM 3TO JeNlalloch paHee, Hanpumep, B Erunre. Tem
0oJ1ee, YTO NOKOPEHHBIE HAPOABI B KYJIbTYPHOM OTHOILIEHUU CTOSUIH HE HUXKE, a B
HEKOTOPBIX CIIydasix BBILIE, YeM MOKOpUTeNnu. Pacmmpenne PuMmckoii umnepun, a Takxke,
CO3/1aHH€ KaKUX-TO OOIIUX MPaBUJI MOBEACHUS, CIOCOOCTBOBAIM PAa3BUTHUIO BHYTPEHHEN
Y BHEITHEH TOPTOBIIH., paCUIMPEHHIO c(hepbl TOBAPHO- JCHEKHBIX OTHOILICHHIA.
ITosiBUNIMCH MONBITKH co3AaHus IpaBa. OJHAKO, BCE TH POCTKU HOBOT'O JIUOEPaIbHOTO
00I11eCTBa TOJIBKO pacIIaThIBAIMA Ty OCHOBY, Ha KOTOPOH M3HAYAIBHO CTPOMIIACH



Pumckas pecnyOimka, a 3aTeM u Mimnepus. Bo3MOXHOCTH pa3BUTHS MaTepHAIBLHOTO
IIPOU3BO/ICTBA, OCHOBAaHHbIE HA pAOCKOM TpyJe, ObLIM OrPAHUYEHBI U K HaYally
TeIcsTueneTrs: Pumckas iMrepus BCTynuiIa B 310Xy BHYTPEHHETO KPH3HCa, KOTOPBIA ObLI
YCUJIEH HanaJleHUs MU OJIMKHUX U JalbHUX coceneil. Heo6xoanmMo ckasare, 4To B 3TO
BpeMs Bce HaceneHue 3emiid, O1aroaapsi 3HaYUTEIbHBIM KyJIbTYPHBIM U TEXHUYECKUM
JOCTHKCHHSM YE€JI0BEYECTBA COCTABIIIIO YKe 250 MUJUIMOHOB YEJIOBEK, YTO 10 MHEHUIO
9KOJIOrOB IPUMEPHO PABHSUIOCH TOMY YHUCITY JIIOJEH, KOTOpOe criocoOHa Obl1a
IIPOKOPMUTH 3€MJIS IIPH CYILIECTBOBABILIEM B TO BPEMsI YPOBHE IIPOM3BOJCTBA. TaK Kak B
Pumckast umnepuu sxuinu npuMepHo 50 MUJUIMOHOB YEJIOBEK, TO €CTh YETBEPTh BCETO
HaceJeHUs. 3eMHOTro 11apa, TO €€ paclaj] IpUBell K II100aIbHOMY KpU3UCY
YeJI0BEYECTBA.

MpI Xyxe 3HaeM UCTOPHIO Jpyrux HuMBUIM3aLUil IPEBHOCTH, OJHAKO HEYTO
110/100HO€ CO CBOMMH 0COOEHHOCTAMH Ipoucxoauio B Kurae u B Unauu.

Kuralickast nuBUIM3anus FeHETHYECKU HECKOJIBKO OTIMYAETCS OT LUBUIN3ALUU
OeJIBIX JIF0IeH, YTO HAJIOKMIIO HEKOTOPHIN OTIEeYaTOK Ha Xapaktep pa3BuTus Kuraiickoin
umnepun. Bo nepBbix, Kak yTBep)KIat0T yUeHbIE, jKenTas paca chopMupoBanachk 13
OYEHb Y3KOMW Ipynibl OJU3KUX POJCTBEHHUKOB, KOTOpPbIE MPUMEPHO 30 ThHICSY JIET TOMY
Ha3ajJ yuuid Ha BOcToK Asuu. [Ipu 3ToM Hanbosee 61aronpusTHBIMU ObUTH JJ11 HUX
NOJuHBI pek AHIBb 1 XyaHxd. ['eHeTnueckas , 13bIK0Basi U KyJIbTypHasi OJHOPOJIHOCTb,
a BO3MOKHOCTb I10CJI€ TEXHUYECKOT0 pa3BUTHsI 00y3/1aHUs peK U CO3aHUs TIOJIMBHOTO
3eMJIeIeIUs TI03BOIMIIN IPOKOPMUTB TOCTATOYHO 00JIbIIOE YuCio droaei. OgHako,
THUYECKast OJIM30CTh HE MO3BOJIMIIA JIFOASM, J)KUBILIMM B 3TUX pailoHaX yCTaHOBUTh
MHCTUTYT pabcTBa. BMecTo Hero ObuIa yCTaHOBJIEHA XKECTKasl TOCYAAPCTBEHHAS
nepapxus, B CaMOM HHU3y KOTOPOU HaXOJWINCh KPECThSIHE, TPOU3BOIMBIINE OCHOBHYIO
MPOYKIIMIO. DTa CUCTEMA, KOTOPYIO MOKHO CUMTaTh HEKOTOPOI opMoil peonannzma
Ha JIOJIr0€ BpeMs oKa3anach ycToMuuBou. ITpu aToM, 01HaKO, HAIOJITO 3aKPENNIICS
TpaauLMOHHBIN A Kurtas mpuMar rocynapcra HaJl OTAENIbHBIM UYETOBEKOM. OTH
MIPUHIUIBI ObLTH 3aTeM 3akperieHsl B Kondynunanctse. U npocToii KpecTbHUH, U
roCy/1apCTBEHHbI YHHOBHUK JIIOOOT0 paHra JOHKEH CTaBUTh MHTEPECHI TOCY1apCcTBa
npesbie Bcero. Koneuno, ucropust Kuraiickoit umnepun, kak u Jiro00i UMIEPHH €
HepapXx1UuecKUM yIpaBiIeHUEM, He CTOJIb Oe300auna. KoueBHUKY, MiIeMeHa KOTOPbIX
UM B CTENsIX ceBepHee Kuras, MOCTOSHHO CMEHSUIM JpyT Ipyra B Haberax Ha OoraTyro
nMIiepuro. MIHoraa UM yzaBanaoch pa3pyliuTh CTPaHy. DTH KaTaKIU3Mbl JIOMOJIHSUIACH
IIOCTOSIHHOM Bpaxoil Mexxy CeepHoil u FOxHOI nMnepusiMu, MpaBUTENN KOTOPBIX
BCETJ]a XOTEIH , HO HE BCEI/1a MOIJIM NTPAaBUTh BceM KnTaeM, HO IpaKTUYECKN BCeraa
IIOCJIE AJIUTENBHBIX BOMH, OKa3aBIIUNHCA JOBOJIBHO YCTONYNBBIM IS
CEJIbKOXO035MCTBEHHOTO MTPOU3BO/ICTBA TOCYJaPCTBEHHBIN (Pe0JalIN3M C KECTKOM
nepapxuel BIaCTH BOCCTaHABJIMBAJICA BHOBb M BHOBb. [Ipu 3TOM, 0/HaKO HECMOTpPS Ha
Cepbe3HbIE OTKPBITHS, CACTaHHbIE KUTallaMH, 3TOT CTPON HU KOUM 00pa3oM He
MOOUIPSJT CEPHE3HOT0 Pa3BUTHSI TOBAPHO —I€HEKHBIX OTHOILLIEHUH, a CIIEA0BATEIbHO U
CBSI3aHHBIX C HUMH Pa3BUTHSI IPOMBIIIJIEHHOCTH U TeM 00Jiee HayuHbIX UCCIIEJOBaHUM.
[TpumepHo TO ke mpoucxoausio u B Hauu, B KOTOpoii chopMUpoBanach TpeThs
MHUPOBas LUBUIIU3aLMs, OJJHAKO, B OTiIMuue OoT KuTas, uHIychl He OBbIIIM pacoBO U
THUYECKHU OAHOPOAHBI. IlepBbivu npunuin B MHauI0 yepes 1or A3uu JII01U C YEPHOI
KO>Kel, HOCUTEIH POAOINIEMEHHOI0 00pa3a kxn3Hu. OJTHOBPEMEHHO CEBEPHYIO YacThb
WHaun 3acenuiy JIX0u KENTON packl, pOJCTBEHHBIE KUTalllaM. A 1ociie



nepBoHavabHOTO 3acenenus ¢ Cesepa B IHAMIO BTOPIIIMCH BOMHCTBEHHBIE O€JIbIe
apuHLbI, IPUHECIINE HOBYIO HUBMIM3anuI0. Mepapxuueckoe ynpasieHue TakuM
Pa3HOPOIHBIM HACEIIEHUEM B PAMKax OOJIBIINX CEIbCKOXO03SIHCTBEHHBIX UMIIEPHH OBLIO
BO3MOJKHO TOJIBKO ITyTEM pa3ziesieHUs JIroiel Ha OOoJbIlIne HepapXUdecKHe IPYIIIbL, 4TO
1 OBUIO CAETIAHO ITYTEM 3aKPEIJIEHUS )KECTKOT0, OCBALIEHHOI'O TPAAULUSAMU JETICHUS
mojel Ha kacTel. KacToBoe [ieneHne no3BoyIniIo HaJoro 3aKpenuTh HEPaBEHCTBO U
MOJIIEP>)KUBATh KBA3U(EOJATbHYIO CUCTEMY C CEJIbCKOXO035HCTBEHHBIM ITPOM3BOJICTBOM B
OJIarONPUATHBIX KJIMMATHYECKUX YCIOBUAX. .OHAKO TaKOH KECTKON uepapXxuyeckon
rocyZapCTBEHHOM cUCTEeMBI, Kak B Kurae, co3nare He ynanocs. [loaromy Munus
pacnanack Ha psij 6osee Wi MeIKUX (peosanbHbIX KHAKECTB, BHYTPH KaXJI0TO U3
KOTOPBIX CYLIECTBOBAJIA KACTOBAsi HEPAPXUsl, U KOTOPbIE IOCTOSIHHO BPaKI0BAJIU MEXY
coboil. D10 ycToiuMBas AMHaMu4ecKas GpeoJanbHas CTPYKTypa, He M03BOJISAOLIast
MHTEHCUBHO Pa3BUBATHCS TOBAPHO-/ICHEKHBIM OTHOILIECHUSAM, @ BMECTE C HUMU U
TEXHUYECKOMY ITPOU3BOJCTBY U HAayKe, IPUBSA3BIBABIIAS OCHOBHBIE MACChl HACEICHUS K
TSOHKEIIOMY CEbCKOXO3SHCTBEHHOMY TPYy, OyAy4H OUYeHb YCTOHYNBOM, COXpaHIIACH B
CEJIbCKOXO35MCTBEHHBIX palloHax A3uu BIUIOTH JI0 IE€BATHALIATOIO BEKA.

K Heli e nocne nagenust pabosnanenbueckoi Pumckoit Umnepun npunuim u
EBponelickue Hapoibl.

Kak B EBpone, Tak 1 B A3UM HaJ0ATr0 YCTAHOBWINCH PA3JIMYHbIE (POPMBI
(eoanbHBIX OTHOIIEHUH. DTOT rOCYAapCTBEHHBIN CTPOM OKa3ancs oueHb CTaOUIbHBIM
JUISL CENbCKOXO031CTBEHHOU (POPMBI IPOM3BOACTBA C Pa3BUTHIMU, HO JJOBOJIBHO €1a00
PBIHOYHBIMH OTHOILEHUSMU U C HEPAPXUUECKON MaTpuapXajlbHON TOCYJapCTBEHHON
BJIACTHIO, OCYILECTBIISIFOIIEH, B OCHOBHOM COOPBI U MOCIIEAYIONIEE paclpeieieHIe
MaTepuaibHbIX Onar. [Ipu aTOM, o1HaKo, B OTIMYHME OT pabCKOro crnocoda Mpou3BO/CTBA,
y Ka)XJI0TO YeJI0oBeKa, Ja)Ke Y HECBOOOTHOTO KPETOCTHOI'O KPECThsIHMHA, KOTOPOTO
MO>KHO IIPO/IaTh, HO YK€ Hellb3sl YOUTh — )KU3Hb YeJIOBeKa IIEHUTCS 3HAUUTEIbHO OoJblIe
, UEM paHbIIIe, UMEETCs] KaKOe-TO MOI00KMe YaCTHOM COOCTBEHHOCTU. Takoil CTpoi oueHb
cTabuIIeH, ONMPAETCs Ha ONpeAEICHHbIN YPOBEHb IPOM3BOJICTBA, HA OCBSIIEHHYIO
TpaaAuLIUAMU UEPAPXUUECKYIO CUCTEMY, HO HUKOMM 00pa3oM He CIIocOOCTBYET
MHTEHCUBHOMY Pa3BUTHIO MaTEPHAIBLHOIO POU3BOJCTBA, a CIEN0BATENbHO, HE
CTUMYJIMPYET POCTA YKCIIA JIFOACH.

I'nGens Pumckoit umnepun u craHosiieHHe (eoaibHOro cTposi B EBporie pezko
3aMeTHIIM KaK pOCT MaTepuaibHOro MPOU3BOJICTBA, TAK U PHIHOYHBIX B3aMMOOTHOLIEHH.
OnHako, cTaTyc OTJIENBbHOTO YenoBeka nossicuiics. He youit — ojHa u3 3anoBeneit HoBoi
— XPUCTHAHCKOW PEIUTHH.

deogann3M — He TOJIBKO yCTONYMBAsi CHCTEMA B3aUMOOTHOIICHUH JIFOAEH, OHA TaKXKe
oKazajach pacuupsitonieiics cucremoit. [Tocrenenno k gpeoganbHOl hopme KUZHU
IIPUXO/NIIN 3THOCHI, KOTOPBIE paHEE 3aHUMAINCh CKOTOBOJCTBOM U 0XOTOM. OJTHAaKO
3TOT MPOLECC MPOUCXONI IpaMaTUYECKU U KPOBABO, CPA3PYyLIEHUEM U CO3/ITaHUEM
BHOBb HOBBIX I'OCYZapCTBEHHBIX CTPYKTYp, C BO3BPAILICHUEM B OTJIEIbHBIX MECTAX K
pabCTBY, C PEIUTUO3HBIMA BOMHAMH.

Heckonbko ¢10B 0 penurusx.

Kak mbl yke roBopuiy, uaest eIMHOTo AJIsl BCceX JIofiei Oora, KMBIIas B yMax MepBbIX
JIO/IeH, M BOBMOXKHO BMECTE C arpECCHUBHOCTBIO U 00JIee pa3BUTHIM MO3TOM,
IoMoraBuias UM B 00ps0€ 3a BEDKMBaHHE, IIOCTENIEHHO, TI0 MEPE 3aBOEBBIBAHUS BCE
Oosiee MUPOUX MPOCTPAHCTB M pacLICIICHHs JI0AeH 10 reorpaduyeckoMy HpPUHIHITY.



OTO mpH C1adbIX CBA3SIX 03HAYAIIO U30JISAIUIO OTACIBHBIX TPYII APYT OT JApyra, U
MIPUBOJIAJIO K TOCTEIIEHHOMY HU3MEIbUEHUIO U APOOJICHHUIO PEIUTMO3HBIX BEPOBAHUH,
Boramu craHOBHUIIHMCH 100 3BEpHU- MIPAPOIUTTENH, OT KOTOPHIX 3aBUCENA KU3HB
IJIEMEHHU, JTU00 000KECTBICHHbIE, BEYHO KHUBIIHE I7Ie-TO JAIEKO MPEIKH, 3aKOHbI )KU3HU
KOTOPBIX MTOYEMY-TO OKa3bIBAINCH OYECHb OJU3KUMU K 3aKOHAM >KU3HU CAMHX JIFOJICH.

C nepexo1oM psiia TPyl HACEIEHUs K 3eMJIeIeIbYECKUM LIMBUIIN3ALASIM
000kecTBIATHCS cTanu 3emitst 1 CoHIlE, JaBaBIINE MUY 3eMJIISICIbIaM.

Coznanue kpynmHoi PuMckoit umnepun, 00beTMHSBIICH K MOMEHTY CBOETO pacliBeTa
6osee 50 MUIITHOHOB YEIIOBEK, BKOTOPO KHIM U K KOTOPOI MPUMBIKAINA HAPOIBL,
MIPUHAJUIEKABIINE K PA3JIMYHBIM 3THOCAM U HaXOJIUBIIHUECS B PA3IMYHBIX CTAIAIX
MaTepHabHOTO IPOU3BOJICTBA, TPEOOBAIO HOBOW PEIIUTUH, B KOTOPOM OTPa)XaIiCh OBl
UJe eIUHCTBA BCEX JIIOZCH 1 Bce Ooiee MOBBIIABIINIICS ¢ pa3BUTHEM TOBAPHO-
JICHE)KHBIX OTHOIIEHUN CTaTyC OTAEIBHOTO YenoBeKa. VICTOKM Takol pesuruu —
pENUruy eIuHoro 00ra — CyIecTBOBAIM Y OJHOTO U3 HAPOJIOB JKUBILIUX HA TPAHUIIE
EBpornbl u Azuu.- Uynees. U ato, no-suauMomy, He cilydailHO, BBIXO/IIbI U3 OJIHOM U3
KpyOHEHIINX IUBUIM3aUUN JpeBHOCTH, [IlymMmepckoii, KoueBble NacTyxu, UMEBILINE
MHOT'O BPEMEHHU JIJIsl pa3MbILUIEHUH O MUPO3/1aHuH, T00ObIBaBIINE B Erunerckom mieHe,
U BepHYBIINECs K ce0e Ha POAUHY ISl TOTO, UTOOBI OT MAacTyIIECTBA MEPEUTH K
0CEUIOMY 3€MIJIEJIENINIO Ha 3€MJI€, OTKY/1a , I0-BUAMMOMY Ha4aJl0Ch IIEPBUYHOE
pacceneHue HapOoI0B, 3TU JIFOAH KUBIIME HAa TPAHU [IUBUJIM3ALUNA U BOUTABIINE B CeOs
UX JIOCTOMHCTBA M HEJJOCTATKU, KaK HEJIb3s JTy4Ille OIAXOIMIN Ul CO3JJaHUsl PEJIUTUY, B
KOTOPOH BO3POKAAIMCH OBl HJIeH €IUHCTBA IPOUCXOXKIEHHUS YEIOBEUECTBa — HJIEU
eauHoro 6ora. IMeHHO 3Ta uies mo3BosInja UyA€sIM BBKUTh U COXPAHUTh STHUYECKOE U
PEIUTHo3HOE €AMHCTBO B YCIOBUAX MTOCTOSTHHOM OOpBHOBI 32 BBDKHUBaHUE ¢ Ooee
CHJIBHBIMH U arpeCCUBHBIMU coceiiMU. bor nyneeB ObLI )KECTOK, KaK U BCS
OKpY>Karolllasl uxX KU3Hb, H CIIPaBeUINB, Hecs UM 10 3anoBeniell B3aMMOOTHOIIEHHUS
MEX1y JIFOJIbMU, CPEIU KOTOPBIX IIaBHBIMU OBUIH TPU
1. He y6ui
2. He ykpamu
3. He npemoboneiicTByii
[lepBas 3anoBenb MOIHUMANA HAa BBICOKUM YpOBEHB KM3Hb U€JIOBEKa, yOUCTBO
CUHTAJIOCh T'PEXOM.

Bropas 3anoBens oTpakana yxe B TO BpeMsl HE3bI0JIEMOCTh MOSIBISBLICHCSl YaCTHON
COOCTBEHHOCTH, TOT0, UTO JIEJIACT YelloBeKa He 00BEKTOM pabcTBa a CyOBEKTOM ,
HMMEIOIIUM COOCTBEHHOCTD, MPUHAIJIEAKHOCTh KOTOPOW ATOMY YEJIOBEKY CBAILICHHA.
TpeTps 3amoBeap OCBAIAIAa CEMBIO, TO, YTO BBIJEINUIIO YEJIOBEKA U3 JKUBOTHOIO LIapCTBA.

XOTs1 OCHOBBI UYICCKOM pEeTUTHHU OBLITN CHOPMYITUPOBAHBI €Il 32 HECKOIBKO
TBICSY JIET J0 HaIlleH pbl, 0THAKO TOrAa OOJIBIIMHCTBO HAPOJOB HE OBLIN TOTOBBI
MIPUHATH 3TOUW penurun. YacTHIHO 3TO OBIIO CBS3aHO ¢ MO3UIHEH nepapxoB Uyxaeickoi
PEUTHY, CYUTABIINX, YTO HOCUTENIEM UJEH €MHOT0 0ora JTOJKHBI OBITh TOJIBKO UYAEH-
6oroM n30paHHbIN HApO. JTa TOUYKA 3PEHHS — ECTECTBEHHAs B TE€X YCIIOBUSX, Jienaja
IIPOrPECCUBHOE PEIMTMO3HOE HAIIPABIIEHUE — HECYLIEE MJICI0 €JMHCTBA BCEX JIFOEH,
CO3/IaHHBIX M0 00pa3y U MoAoOuIo Oora, a TaKXKe MepeIoBy0 MOpallb, YIEIOM
HEOOJIBIIOT0 3THOCA, IIOCTOSHHO OOPOBIIETOCS 32 BBKMBAHUE IIPOTHUB CBOUX
MHOI'OYHMCJIEHHBIX BParos.



Curyauust U3MEHWIACh B Hayajle Hallel 3pbl, KOraa , Io-BUAMMOMY, HACTYINI
9KOJIOTMUECKUN Kpu3nc U PuMmckas umnepus, oCHoBaHHas Ha pabCKoM TpyJe, Hadyala
TpelaTh Mo BCeM IBaM. PaGckuii Tpya BO BCEX OTHOIICHHSIX ceOst nu3kuBai. HoBbI yist
€BPOIEHCKON UBIIIM3AUY OOIIECTBEHHBIN YKIIaJ, (peoalbHbli, yepe3 pa3pylieHus,
BOIHBI M Hacuiye mpuien B EBporry. ToT HOBBIH cTpoii TpeboBan MOPaIbHOTO U
penuruo3Horo o6ocHoBanus. OCHOBBI TAKOTO OOOCHOBAHUS , BO3MOXHO JJaKe C
M30BITKOM, OBUTH TIOJTOTOBJICHBI Ka3aBIIUMHUCS JOJIT0€ BPeMs IPOTHBOPEYAILUMH JIPYT
IpyTy rpedeckoil Haykor u prtocodueii u nynerickont penurueii. HoBble penurno3xbie
UJIeU POJUIINCH, KaK U CIEA0BAJIO OKUJIATh U3 HALIUX PACCYXKICHUHN, HA OKpaWHE
(rpanune) pa3zBanuBarolieics PuMckoilt nMmrepuun — B Heapax MynelcKoi peauru.
TpeboBaricst HOBBIN POPOK, KOTOPBIA JOHKEH OBLIT CMATYHUTH KECTOKOCTh UYEHCKOTO
Oora, MpUOIU3UTH €T0 K JIF0OOMY YelIOBEKY M TEM CaMbIM MOJHATH YelloBeKa A0 Oora,
JIOHECTHU HOBBIE /17151 OOJBIIMHCTBA JIIO/IeH TOTO BPEMEHH UJIEU /10 IIPOCTHIX JIHOJEH,
BKJIIOYas U ObIBIINX paboB. OTHOBPEMEHHO J10JKHA ObLTa OBITH YTBEPIKIIEHA CPEIU
JIOICW HOBAs JJIsl HUX MOPajlb MUJIOCEPIHSI K YEJIOBEKY CO CTOPOHBI O0Ta U 320JHO CO
CTOpPOHBI YEJIOBEKA.

Ota penurus J0JKHA OblTa OBITH MPEEMHUIICH HanboIee MepeIoBOro PEIUrHO3HOTO
Y MOPAJIbHOT'O YUYE€HHS TOTO BPEMEHH — UyAeCcKOro. Tak nmosiBUICS HOBBIM YUHTEIb —
yaurenb OeaasakoB — Mucyc Xpucroc.

EctectBeHHO He cpa3y, HO HOBasg MOAUDUKAIMS HYACHCKON PENUTHH, Ha3BaHHAS
XPUCTHAHCTBOM, YCTPOMJA BCE CJIIOM CTPOMBILErOCs IOCTEIIEHHO Ha Pa3BajMHaxX
pUMCKO# uMIiepuu (eoJanbHOro o0IIecTBa — U MpaBUTENEH, TaK Kak OHa BIIOJIHE
MOIXO0IMJIA ISl OCBSALIEHUSI UX MPaB Ha BJIAcTh, 3allUINas OOJbIIMHCTBO TPAAULIMNA U
MIPaBO Ha BiaJeHUs 3eMiieil 1 60rarcTBaMM, U KPECThbsIH, KOTOPbIe YyBCTBOBAIH ceOsl
OTHOCHUTENIHO CBOOOHBIMHU MO CPAaBHEHUIO C pAOCKUM COCTOSIHUEM, B KOTOPOM
HaXOJWINCh IPEIKM MHOTUX U3 HUX. I MeITIeHHO HapoKJaBIIMECS B TOPOIaX I'PYIIIIbI
PEMECIIEHHUKOB U TOPTOBLEB, Ub€ IIPABO HA YACTHYIO COOCTBEHHOCTb, a CJIEI0BATEILHO
BO3MO>XHOCTb TOPTOBaTh OCBAIIAJIa HOBAsl PEJIUTUS.

Brniuras 3ateM B ce0st ryMaHM3M JIpEBHETPEUYECKUX MBICIUTENEH, OHAa OKa3ajlach
BITOCJIE/ICTBUM T'OTOBON MPUHSATH U OCBATUTH JTHMOEpaIbHbIE [ICHHOCTH YEIOBEUECTBa U Ha
HOBBIX YPOBHSIX Pa3BUTHUS YEJIOBEUECKOTO OOIIECTBA, XOTS 3TOT MPOIIECC TPOUCKOHII
COBCEM He TakK IPOCTO.

HoBplii 00111eCTBEHHBIN CTPOIl C HOBBIM pa3fielIEHUEM JII0/Iel Ha KPETIOCTHBIX KPECThSH,
UX X035€B- (e0aoB, CIa0dyI0 WIN CUIBHYIO, B 3aBUCUMOCTH OT YCJIOBUN WJIN JINYHOCTH
MpaBUTeNed M TpaJului TOCYJapCTBEHHYIO BIACTh, C1a00 Pa3BUTHIE, HO
CYLIECTBOBABILNE U MIOCTENIEHHO, BONPEKHU BCEMY Pa3BUBABIIHNECS PHIHOYHBIE
OTHOIIEHHUS, KOTOPbIE XOTS Obl YaCTUYHO OBUIM 3allUIIIEHBI 3aKOHAMU, OKa3aJICsl OUYeHb
CTaOMJIBHBIM U IPOU3BOICTBO, Pa3BUBABIIIEECS MPU TAKOM YKJIaJle, B OCHOBHOM,
CEJIbCKOXO03SICTBEHHOE, MOTJIO POKOPMUTH CTAOMIM3NPOBABILIEECS Ha BpeMs
HaceneHue. B pamkax ¢eonanu3ma nponsonuia cCTabuIn3ais YUCICHHOCTH HaCeIeHHS
1 HOBOE pa3MekeBaHue HapooB. VIMEeHHO [Ist 3TOro nepuoja , no-BUANMOMY, Haubosee
noaxoaut stHuueckas Teopus JI. H. 'ymunesa [45]. OxHako, 1 B 3TOT CTPYKTYPHO
CTaOWJIbHBINA IEPUO MPOUCXOIUIIN TUTAHTCKUE ITHUYECKUE U COIMANIbHBIE KaTacTpodbl
U PeUTHO3HbIe KOH(JIUKTHI, YACTHYHO CBSI3aHHBIE C TEM, UTO MEPEXO]] PA3THUYHBIX
HapoJ0B K (peoJann3My MIPOUCXOIIIT BO-TIEPBBIX HE OJJHOBPEMEHHO, & BO- BTOPHIX Ha
HET0 HaKJIa/IbIBAJIUCh STHUYECKHE OCOOCHHOCTH.



Kak mbI yxe yka3piBainu, KpOMe 3eMJIEICTbYECKUX UUBUIN3ALMHI, B PAHOHE a3UaTCKUX
MyCTBIHb CPOPMUPOBATNCH MHOTOYMCICHHBIC NACTYIIECKUE [IMBUIIN3ALINH,
MaTepuagIbHOE OOraTCTBO KOTOPBIX 0a3MPOBAIOCH HA CTaJaX KUBOTHBIX, TOT/IA KaK
aTpuOyThl HIMBUIN3ALNUN Y HUX MAJIO OTJIMYAJIUCH OT MEPBOOBITHOTO POAOIUIEMEHHOTO
CTpOsi. DTH HAPOJIbI OBLT OYCHH BOMHCTBEHHBI. BOrarcTBO M YMCIIEHHOCTh STUX HAPOJIOB
3aBHCENU O KIIMMAaTUYECKHUX YCIOBHI B ropa3o OOJbIIEH cTeleHu, YeM Yy Jtojei co
CTaOMITBHBIM KOMIUICKCHBIM CEJIbCKUM X031 CTBOM, YCTAHOBUBIIUMCS TIPpU (He0TaTbHBIX
OTHOLIEHUSIX.

ViydieHue KIMMaTHYECKUX YCIOBUM IPUBOJUIIO K POCTY HACEIIEHUS, & 3TO B paMKax
KOYEeBOI'0 CKOTOBO/JICTBA TPEOOBAJIO pacIIMPEHHUs IIOMAAeH. ATPeCCUBHOCTbD,
OCBSIIICHHAs! POJIO-TNIEMEHHBIMU PETUTHO3HBIMUA BEPOBAHUAMHU TPEOOBaIA OTHATH 3€MIIH
y cocenield, KOTOpbIle K TOMY BPEMEHH KUJIH yke Oojiee He MeHee cTabmibHo. OTcroa
MIEPHONYCCKHE, PETYISIPHO MOBTOPSBIIKMECS B TSUCHHE OOJICe THICSYH JIET HaOeTH
KOUYEBHHMKOB Ha CTpaHbl eBponeiickoi u Kuraiickoil nuBuinzauuid. Kak Mbl yxe
ropopuiu, B Kurae, B cuiy STHUYECKHX OCOOCHHOCTEHN rocynapcTBeHHast popma
(dbeonanu3mMa ycTaHOBIIIACH HAMHOTO paHbliie, ueM B EBporie u neprkanach Takxke
HAMHOTO J0JIbIIE. B COOTBETCTBUU € 3TUM U UAeoJiorusa B Kurae Hocuia HECKOJIBKO
MHOM xapakTep. BmecTo uaen equnoro 6ora, nosisuiock punocopckoe Kondynumanckoe
Y4E€HHE, OCBSILABILEE POJIb TOCYJAPCTBA U CTABUBILIEE €0 BBILIE OTJAEIBHOTO YEJIOBEKA.
DTO0 y4eHHUE ChIrpaio OOJBIIYIO0 POJIb AJsl CTAOUIN3AUU TOCYAapCTBEHHUYECKON (hOpPMBI
¢beonanpHOTO CTpOst B KHTae n coxpaneHnn KpymHOro (peoJarbHOro TOCYAapcTBa OT
pacnaza B TEUEHHE HECKOJIBKUX THICSUYEIETH.

BoeHHast akTUBHOCTh KOUYEBBIX HApOJOB, Oy/1b TO T'YHHBI, ITOJIOBIIBI, apalbl,
TIOPKH, MOHT'0JIbI, KOTOPBIE B pa3HbI€ MEPHO bl MBITATUCH PACIIUPUTH CBOU BIIAJICHUS 3a
cueT OoJiee IMBUIM30BAaHHBIX B CMBICIIE OOIIECTBEHHBIX OTHOILIEHUH HApO/IOB,
MIPOXOIMJIM MTOYTH BCErIa MO OJIM3KUM CXeMaM: BOGHHOE Hara/IeHue C YaCTUYHbBIM WU
MOJTHBIM pa3pyIIEHUEM CEJICHUN MPOTUBHUKA, 00JI0KEHHE AaHbI0, YACTUYHOE WU
MIOJIHOE BOCHPHUSTHE HOBBIMHU X035I€BAMH B 3aXBAYCHHBIX pallOHAX XO3SIHCTBEHHBIX U
KYJIBTYpPHBIX TOCTH)KEHUI 3aXBa4€HHBIX HapO0B, (POPMHUPOBAHNE HA HOBOIA,
CMENIaHHOW THUYECKOU OCHOBE BCE TeX K€ (DeOJaTbHBIX OTHOIIEHUH, BOZMOXKHO, C
HEKOTOpOil crier(uKoi, HampuMep, B HEKOTOPBIX CiIydasix, Hanpumep, B Typrum,
BO3pOXAAIICA pabckuii Tpya. Takum 00pa3om, BOIPEKH BTOPKEHUSIM KOUEBHUKOB KaK Ha
3amaj, Tak | Ha 10T, (peosanusm, B pa3IUuHbIX ero (hopmax, 3aHUMaa BCE OOJBIIYIO U
OOJIBIITYIO YaCTh TEPPUTOPUHU 3eMIIH. DTOT MPOIIECC HE KAacalics B TEUYEHUE JJOJITOTO
BpemeHu CeBepHOl A3nu, HapooB ABcTpanuu U OKeaHMH, a TAK)XKE LEHTPAIBHOU 1
F0’)KHOM AQpUKH, KUBIIUX B CTAOMIBHBIX YCIOBUSAX POJOIUIEMEHHOTO CTPOSI U
IIPAKTUYECKH HE CBSA3AHHBIX C OCTAIbHBIM YEJIOBEUYECTBOM.

Heuto nogodHoe, HO MO-BHANMOMY 00JIee MeAJIEHHO U €O CBOeil crienuuKo,
npoucxoauio B Cepepnoii u IO:xxHoii Amepuke, rae Hapsiay ¢ 3eMilele/IbYeCKUMU
umnepusasMu UHKOB 1 AlITEKOB KUJIM MHOTOUYHCJIEHHbIE TlJIeMeHa HH/eli11eB,
3aHMMAaBIIMXCS 0XOTOH U CKOTOBOICTBOM.

B pamkax sToro mpoiiecca He0OX0IUMO OTMETUTH TOsIBIICHHE Ha 6aze Uyneiickoi u
XpHUCTHAHCKOW PEIUTHil Cpey HAYMHAIOLINX aTaKky Ha 3amaj apaboB HOBOM PETUTUU —
MycynbpMaHcTBa. OTa HOBasi peUTHs, MPOBO3IVIAIIABIIAS T€ XK€ UACAIBI, YTO U
XPUCTHAHCTBO, CTajla UACOJIOTHIECKUM 3HAMEHEM IPOIBIKEHUA (heojan3Ma Ha



Boctok. OnHako, U 3/1ech BHOBb IIPOSIBUINCH OCHOBHBIE arpeCCUBHbBIE CBOWCTBA
YEJIOBEKA, CBA3aHHBIE C Pa3/ICJICHUEM JIIOJEH Ha «HALINX» U «HE HAIIMX». JTa, HE
OrpaHUYECHHAs 3aKOHAMH arpeCCUBHOCTh B JJAHHOM CJIy4ae BbUIMJIACH B PEIIMTHO3HOE
npoTuBoCcTOsHKE 3anajga u BocToka. Haubosnee sIBHO nposiBUBILIeecs B 60prOe 3a rpod
TOCIIO/IEHB.

Opnako, HECMOTPS Ha BCIO CTa0MIIBHOCTH (peojann3mMa U MeUICHHBII pocT
HapOJIOHACEJICHUS U TEXHOJIOTUH, IIPEPHIBABIINXCS HECKOHYAEMbIMU BOMHAMU, KAKHE-TO
M3MEHEHUS B TEXHOJIOTHUX BCE K€ MPOUCXOoaIn. U B mepByIo odepeb — B BOOPYKEHUHU.
B 3TOM CcMBICIIE KapAMHAJIBHBIM 0Ka3aJI0Ch H300pETEHUE OTHECTPEIILHOTO OPY KU,
MIPUBELIEE K PEBOJIFOIIMOHHBIM U3MEHEHUSAM K CTPATErMu U TAKTUKE BEJACHUS BOMHBI.
JIpyriuM MOCTENEHHBIM U3MEHEHHEM, TaK)KE CBS3aHHBIM € HEOOXOIUMOCTBIO 3aIUTHI
CBOMX IMOCETICHUH, ObLII MOCTENEHHBINA POCT TOPOIOB, B KOTOPBIX KOHIIEHTPUPOBAIIUCH HE
TOJIBKO IIPABUTENN U UX BOMCKA U CIYTH, HO U PEMECIICHHUKH, BPAa4uH, XYA0KHUKH,
YU€HbIE, HEPAPXU LUEPKBU. DTH rOpOJa, KOJIUYECTBO KOTOPHIX MOCTEIIEHHO
YBEJIMYUBAJIOCh M HACEJIEHUE KOTOPBIX POCIIO, CTAHOBUIIUCH EHTPAMH TOPIOBJIU, TaK KaK
MMEHHO B HUX B KaKOI-TO Mepe IeWCTBOBAJIM 3aKOHBI, I03BOJISIBIINE 3aLIUIIATH CBOIO
COOCTBEHHOCTH HE TOJIBKO XKHUTEJSIM FOPOia, HO ¥ MPUEIKUM KyIaM. ITH IMOCTEIIEHHO
HaKaIJUBaBUINECs U3MEHEHHS TOJDKHBI OBLIIN KOTAA-TO IJe-TO MPOPBAThCS U IPUBECTHU K
B3pBIBY YCTaHOBUBIIMXCS OTHOIIEHUH. [IoBO/IOM K TakoMy B3phIBY B EBporie crano
pasButue (HoTa U MOsSBICHUE arPECCUBHBIX OECCTPAIIHBIX JIFOJIEH, TOTOBBIX
OTIPABUTHCS B JAIBHUE MOPCKHE ITOXO/BI 3a 30JI0TOM M TOBapaMu. BcrioMHUM 3Tansl
MIEPBUYHOTO PACCEJICHUS JTIOAEH 110 MOBEPXHOCTH 3EMIIU. 311€Ch, HA COBEPLIEHHO HOBOM
YPOBHE BO3HHUKIJIO TO e camoe. Ho, B OTiInune OT NEpBUYHOIO PaCCEIEeHUs, Ha «HOBBIX)»
3eMJIsIX yXKe KWIN TaKHe XkKe JI0AU, KOTOPhIX HE0OXO0JMMO ObLIO MOKOPsTh. Bo3MokHO,
YTO 3TO COBNAJIO C MOMEHTOM MAaKCHUMAaJIbHON MaCCUOHAPHOCTH EBporencknx
cymnepaTHocoB. Tak Havyanack amoxa Benukux reorpadudeckux OTKPBITHIL.
OAHOBPEMEHHO C 3TUM BO3HUK MHTEpPEC K YHUKAJIbHON MHQOpPMAINH, TOJTy4YEHHOU
Esponeinamu ot npesHux I pekos u Pumisan. Haunnanacek snoxa Bo3poxaeHus.

Taxum o6pa3om, IpOpHIB B UCKYCCTBE, HayKe, Qpriiocopuu, caenaHHbId JPEBHUMU
rpeKaMu U PaclpoOCTPaHEHHBIN pUMIISTHAMHE 110 OOIIMPHOM TEPPUTOPUHU, BHOBH HAIIIEI
CBOUX MOTPEOUTENCH Cper €BPOMNEHCKUX MPEACTaBUTENCH (eonaTbHON ITUBUITU3AIINH,
y’Ke TOTOBOW MOTEPATH CBOIO COLIUANBHYIO YCTOHYMBOCTb, KaK 3TO OBLIO €
paboBIIaIeTFYECKUMH TPEYECKUMU TTOJTHCAaMH 1 PUMCKON nMITeprei.

U BoT Havanuck Benmkue reorpadudeckue oTKpeITUs. EBponeiickue aBaHTIOPHUCTHI,
cHabkaeMble U HampaBJsieMble TPABUTESAMU, JKaXKIYIIMMHU HOBBIX OOraTCTB U
BIIQJICHUM, OTKPBIBAIOT JJIsl Ce0sl U CBOMX XO35I€B HOBBIE JUISI HUX 3€MJIH, XOTS U
3aCEJICHHBIE YK€ JIFOJIbMH, HO «HE HAllUMN», HA KOTOPBIX HE PACTIPOCTPAHSIOTCS YXKE
JIEWCTBYIOIIUE Y «HAC» 3aKOHBI. IX COOCTBEHHOCTD U KHU3Hb HE SBISETCS CBALICHHOM, NX
MOXHO YOMBATh U TPaOUTh, TEM OOJIEe, UTO ITH JIFOJIU eIle HE N300peTi OTHECTPEIHHOTO
opyxus. [la v penurus y Hux yyxas. B TeueHne HECKOJIBKHUX BEKOB €BPOIEHCKHE
KOJIOHMU3ATOPHI 3aHOBO TIEPEICIUIN MEXITY COO0M BECh OCTATBLHON MHUpP. AMEpHKa U
Adpuka, ABcTpanus u Oonblas 4acTh A3UU CTalld KOJIOHUSMHU EBponeiickux
rocyaapcTB. Mup ObIT 3aHOBO, yKe TeorpadudecKu, MOACIICH Ha X035€B U MOAYNHEHHBIX
, YTHeTaTellel U YrHeTeHHBIX. [Ipr 5TOM KOJIOHM3aTOPHI HEe YYKIATNCh HUKAaKuX (hopm
YTHETCHHUS, BIUIOTH 10 paOCTBa, KOTOpoe ObLI0 BO3poxacHO B CeBepHOI AMepHKe.
[Moxanyi, Toneko Kutait, SAnonust u Typiust He HAXOUIUCH B IBHOW KOJIOHHAJIBHOM



3aBucUMOCTH. OJHAKO TaKoOW Nepeses Mupa, 0Kas3all CyleCTBEHHENIEE BIUSIHNAE Ha
JKU3Hb X0351€B — eBponeinnes. 1 rimaBHoe — pa3pyu naTpuapXxaabHbld yKIa
¢beonansHOro OOMIEcTBA. JIJIs 3aKPETJICHHBIX HA CBOEM KJIOUKE 3eMJIH KPECThsH,
COCTaBJIBLIMX PaHEEe OCHOBHYIO IPOU3BOAUTENIBHYIO CUILY OOLECTBA, IOSABUIIACH HUKEM
HE KOHTPOJIMpYyeMas BO3MOKHOCTh CECTh Ha KOpadib M yeXaTh B KOJIOHUIO 32
00raTCTBOM M CJIAaBOIO WM 3a rubenbro. KpenocTHble y3bl epecTanu cIepKUBaTh X Ha
3emiie. Jla 1 moTpeOHOCTH B MX TPy/e Hayall yMEeHbIIAThcA. boraTcTsa, mpuBO3UMEbIE
13-3a TPaHMULIbl, OKA3aJIMCh HACTOJIBKO OOJIBIIMMHU, YTO y IIPABUTENEN TOSBUINCH
JIOTIOJIHUTEJIbHBIE BO3MOKHOCTH JUIsl ITPOU3BOJICTBA HOBOI'O OPY’KUS U HOBBIX KOpabJieH,
KOTOpBIE IOCTOSTHHO COBEpIIEHCTBOBAIUCH. KopabiiecTpoeHne, MaccoBoe IIPOU3BOACTBO
OTHECTPEIHLHOTO OPYXKHS TPeOOBAIH CO3/1aHUS IPOMBIIUIEHHOTO TPOU3BOJICTBA, KOTOPOE
Ha4aJIo 3aMEHSTh MaJIONIPOU3BOAUTENBHBIN TPyl peMeciIeHHUKoB. Ho ms
IIPOMBIIIJIEHHOT'O ITPOU3BO/ICTBA HEOOXOAUMBI ObUIN JIFOAM, YMEBILNE HE TOJIBKO BOEBATh,
HO OpPraHM30BBIBATH PAOOTY APYTHUX JIIOJIEH, a TaKKe MPOoJIaBaTh MPOAYKThI CBOETO
Tpyaa. Y takue moau nosiBIIIMCh. MHOTHE OBIBIIIME OAHIUTHI U KPETIOCTHBIE KPECThSHE,
yexaBlIllue 3a IPaHully, HarpabuB 30JI0Ta, BO3BPALIAINCH OOPaTHO B rOpoja, 4TOObI TaM
3TO 30JI0TO MOTPATUTh. VIM HYKHBI ObUIN BEIMKOJIEIHBIE JBOPLLI U IPEIMETHI POCKOLIH,
a TaKk)Ke CpeJICTBa JOMAIIHEro oouxoa. 3a 3To OHM Xopo1uo miatwid. U 3to
CTUMYJIMPOBAJIO POCT NMPOU3BOACTBA. HEeKoTOphIe N3 HUX CaMU OPraHU30BBIBAIM
MaHy(akTypsl. ITO ObUIO BeTUKOE OTKphITHE. OKa3a0Ch, UTO KOJIJIEKTUBHBIHI
IIPOMBIIIJIEHHBIN TPY/I C pa3iAeIeHUEM TPYyJa MEKIY CPAaBHUTEIbHO HU3KO-
KBaJIM(UIMPOBAHHBIMU pab0OYMMU HA MOPSAKH TPOU3BOAUTENIbHEE TPYAA
peMeciaeHHUKOB. [Ipon3BOICTBO NPOMBINUIEHHON MTPOAYKIIMM CTAJI0O HAMHOTO JICIIEBIIE.
Tak Hayan BO3HMKATh KaUTaJIN3M. B €eBponelcKkux cTpaHax cTajau NPOU3BOINUTHCS
TOBapbl, KOTOPHIX HE ObUIO paHblle HUTJE. PBIHKOM cObITa TaKUX TOBAPOB CTal BECh
mup. Teneps yxke He Ha/lo OBIJIO TOJIBKO CHIION ylIep>KUBATh 3aXBaU€HHbIE KOJIOHUU —
OHHU Bce OoJiee 1 OoJiee OTCTaBaJId B IPOMBIIIJIEHHOM IIPOU3BOCTBE U MIPEBPALIANINCH B
CBIPBEBBIE U CEJIBCKOXO035MCTBEHHBIE IPUIATKN MeTponoauii. HoBble o1 v HOBbIE
MpeaNpHUATHS BOSHUKAIN B OypHO pociinx ropogax EBpomnbl. Huzko npousBoauTenbHbI
TPYZ KpPENOCTHBIX KPECThSH CTAHOBUJICS BCE MEHEE BBITOAHBIM, a PACTYILIUM
MaHydakTypam TpedoBanucek paboune pyku. Beab ux xo3sieBa UMEIN MHOT'O JCHET,
KOTOpPBbIE CTAHOBUJIMCH BCe 00JIee BaXKHBIMM , YEM POJIOBBIE IPUBMIIETHH (DE01aNIOB.
Pa3BuTre MexayHapOAHOTO U BHYTPEHHETO PhIHKA BCE OOJIbIIE YBETUYHBAIIO
IIPOMBIIIJIEHHOE TPOU3BOACTBO. I10sIBMIINCH POCTOBIIMKH, CCY/KaBIIUE JIFOJIEN JEHbraMu
1o/ OOJIbIINE MPOLIEHTHI, a 3aTeM U NepBble OaHKU. MaTepuaibHas, B OCHOBHOM,
JIeHeXHas COOCTBEHHOCTh CTAHOBMJIACh IJIaBHBIM, YTO OMPEAEISIIO BIACTh JIIOIEH.
Me:xy cTapbIMU X03si€BaMH JKU3HHU, BJIACTh KOTOPBIX 0a3upoBajach JUIIb Ha MOJATAX C
MIPUHAIEIKALINX UM KPEMIOCTHBIX KPECTHSIH, U HOBBIMH, BOSHUKIIM CEPbE3HBIE
MIPOTUBOPEYUS, CBSI3aHHBIE C TEM, YTO U T€ U APYTrHe HYKAAJIUCh B TOM, KOTO
9KCILTyaTUPOBATh —OJJHU — B KPEMIOCTHBIX KPECThSIHAX, IPYTHE — B IPOMBIIITIEHHBIX
pabouunx. Pa3zmpbIBaroreecs: KpEmoCcTHOE MPaBo JOHKHO ObLIO OBITH TUKBUAUPOBAHO. [Ipn
3TOM JIFOJIY, HACTaWBaBIIME Ha €r0 JIMKBUIAIMH, TIPOTIaraHIupoBalii JTUOepaIbHbIe
J€MOKpAaTUYEeCKHe MPUHIUIIBI, YTBEPKIABIINE, YTO OJIUH YEJIOBEK HE MOXKET
IIpUHAUIeKATh Ipyromy. UM 310 neicTBUTENBHO TaK. TOBapHO-ACHEKHBIE OTHOLLICHUS
CBA3BIBAIOT JIIOACH Pa3HBIX KJIACCOB, PAC, PEIIUTHNA U ATHOCOB, HIMEIOINUX Pa3IMYHbIC
L€ U KU3HEHHBIE YCTAHOBKH, 3HAYUTEIBHO KpEMye, YeM POJIOBbIE WIIM HAllUOHAJIBHBIE,



KOTOpBbIE 00s13aTEIBHO JICNAT JIIOAeH Ha «HAIINX» U «He Hamux». [losBunuch
r'YMaHUCTHYECKHE TeOpuH, Oa3upoBaBIINecs Ha HACIEANH IpeuecKux Gpuiocodos,
IIPOBO3IJIAILIABIINE PABEHCTBO BeeX Jitoel . OJIHaKO OTMEHA OCBAILLEHHOTO LIEPKOBBIO
KpPEMOCTHOTO MpaBa Obljla He TaKUM MPOocThIM JesioM. Kpome Toro, TpeboBanoch
CO3JIaHH€ MPUHIUIHNAIHHO HOBBIX IEMOKPATHYECKUX 3aKOHOB, 00ECIIEYMBAIOIINX Y)KE HA
HOBOH, TOBApHO-/ICHE)KHOM OCHOBE HMMYLIECTBEHHBIE IIPABa BCEX I'PAXK/IaH, a HE TOJIBKO
npaButeneit u peonanoB. T cepbe3HbIe BHYTPEHHUE POTUBOPEUNS MEKAY MPEKHUMHU
Y HOBBIMH XO035I€BaMH KU3HU TPeOOBAJIM CBOETO pa3pellieHus, TaK Kak Cep>KUBATIN
OypHBII POCT MPOMBILIIEHHOT'O IPOU3BOJICTBA. Bo MHOTrMX EBpomneiickux crpanax 3To
MIPUBEJIO K 60sIee MATKUM WM 0oJiee )KeCTOKUM OyprKya3HbIM peBoironusaM. [Ipumepno
B OTO K€ BPEMsl, paHbIIIE WIH I103K€, B 3TUX K€ CTpaHax POU301LUIa OTMEHA
KpPETOCTHOTO ITpaBa.

[lenouka peBoIOLINIA, CBEPTHYBILUX WM OCJA0MBILNX UEPAPXUUECKYIO BJIACTh POJOBOI
apUCTOKPATUU OTKPbUIA IUTIO3BI ISt OyPHOTO Pa3BUTHS KAlTUTATHCTUYECKOTO
IIPOU3BOJICTBA, U HOBBIE X035€BA JKU3HU HE IPEMHUHYJIM 3TUM BOCIIOJIb30BATHCS.
Haubonee He3aBUCHMBIE U AaKTUBHBIEC U3 MOJIOJBIX OCBOOOIUBILIUXCS KPECThSIH
OTIPABWINCH B TOPOJ, TJI€ UX YKE K1 IOJYYHUBIINE K TOMY BPEMEHU BIIACTh X035€Ba
(babpuk u 3aBogoB. [losBUIICS KiTacc CBOOOAHOrO MposieTaprara, UMEBIIETO JTUYHYIO
cB00O/Y, HO HE UMEBILIEr0 TOTO, YTO ONPEAEIAET MOJO0KEHUS YEJI0BEKAa B HOBOM
o011ecTBe — 4aCTHOM COOCTBEHHOCTH. TPy HAeMHOTO paboYero cTaja HOBBIM TOBAPOM.
Kanuranusm Beimen Ha cBo6oy. Ho 3T0 Havyano ObUIO CTpalIHBIM, TaK Kak HE
PETYJINPOBATIOCH MPAKTUYECKN HUKAKUMHU 3aKOHO/IATENbHBIMU aKTaMU U HUKAKUMH
TPagULUSIMU.

HavanpHelii KanuTaan3M COIPOBOXKAAICA HUYEM HE OTPAaHUYECHHON
SKCIUTyaTaluei Jroiel, TOTOBBIX 3a KYCOK Xje0a paboTaTh CKOJIBKO YTOJAHO BPEMEHHU.
Tem Gonee, uTO UX UHTEPECH HEKOMY ObUIO 3aIUINATh. [la, X KHU3Hb 3alUILAIN 3aKOH
Y PEJIUTHA, HO Y HUX HE ObUIO CPEJICTB ISl pealiu3alii CBOeH CBOOOIBI 1
€IMHCTBEHHBIM CIIOCOOOM COXpaHEHUS KU3HU OblIa MpoJjaka cBoel paboueil CUIIBL..
Opnako, pa3BUTHE KaIUTAIM3Ma OUY€Hb OBICTPO U3MEHUIIO )KM3Hb CHaYasa eBPONenCKUX
roCcyZapcTB, a 3aTEM U BCErO0 MUpA.

B crpanax EBpornbl Hauaiy c03/1aBaThCsl U pa3BUBATHCSI OCHOBHBIE MHCTUTYTHI
nOepaabHON 1eMOKpPAaTHH: BCEHAPOIHO N30MpaeMblil MapJiaMeHT, KOTOPbIH JOKeH ObLT
CO03/1aBaTh 3aKOHOJATENbHYIO 0a3y, 00eceunBalollyo MpaBa COOCTBEHHUKOB U
MOOLLPSIOLYI0 TOBAPHO-IECHEKHBIE OTHOLICHUS, UCIIOJHUTEIbHAS BIIACTh, KOTOpas
MIPUHYIATEIBHO B PE3YJIBTATE PEBOIFOLUI MIM MUPHO IIEPEXOAMIIA OT TIOMa3aHHHUKA
00kHs K N30paHHOMY Hapo0M MPE3UACHTY U (OPMUPYEMOMY UM HPABUTENLCTBY, TUOO
MIPaBUTENBCTBO HA3HAYAJIOCH TApJIaMEHTOM, CyZeOHas BIaCTh, OCYLIECTBIIABILAS BMECTE
C MOJIULEHCKON CUCTEMOMN UCIIOJHEHUE U3/IaHHBIX TapJaMEHTOM 3aKOHOB. JTa CHUCTEMA
ObL1a MOCTPOEHA B MHTEpECcax HOBOT'O KJlacca U B OCHOBHOM 3allMIlaia €ro
COOCTBEHHOCTB M CBOOO/Y pa3BUTHS IPOMBIIIUIEHHOCTH U TOProBiu. OiHaKo, eé
TJIaBHBIM MPUHIIMIIOM ObLJIa 3aliTa COOCTBEHHUKA BOOOIIIE, a HE KaKOTO-TO
OTIpeJIeIEHHOTO KJIaHa U TaK KaK MeXJly COOCTBEHHUKAMHU Ha PBIHKE I1IJ1a HEMPepbIBHAs
KOHKYPEHIIHS, TO OHU OBbLIM 3aMHTEPECOBaHbI, YTOOBI 3aKOHBI HE AaBalld
JOTIOJIHUTEIBHBIX IPEUMYIIECTB OJHOMY KOHKPETHOMY KJIaHY, YTO IIOCTEIIEHHO
MIPUBOJWIO K COBEPIIEHCTBOBAHUIO 3aKOHOAATENIBCTBA.



Pa3BuTHe NPOMBIIIIEHHOCTH B YCIOBUSIX KalIUTAIMCTUYECKOTO CI10co0a IMpOU3BOJICTBA
IIPUBEJIO K HEBUAAHHOMY PaHEE Pa3BUTHUIO JEHEKHO-PBIHOYHBIX OTHOIEHUH. [losBumch
crienuanbHble ((MHAHCOBBIE MHCTUTYTHI, ICHCTBOBABIINE HE TOJBKO B paMKaX OJTHON
CTpaHbl, HO U Ha MEXIYHapOJHOM YpOBHE — OaHKH, Ouprku. IlocTeneHHo, HO OYeHb
MEJIEHHO, Pa3MbIBAJIMCh U TPaHUIIbl rocynapcTB. KpequTHO-1eHe)KHbIE OTHOLIEHUSI BCE
OoJIblIIe CTAHOBUIIMCH MEXIyHapoIHbIMU. TpeGoBaoch COrllacOBaHNE 3aKOHOAATENIbCTB
Pa3IMYHbIX TOCYIapCTB.

KoHKypeHIus MeXy OTACIBHBIMU IPOU3BOAUTENSIMH IPUBONIIA HE TOJIBKO K
YCUJICHHUIO HKCIUTyaTaly pabouux, HO ¥ K CTPEMJICHHIO JPYTUMH CIIOCOOaMU COKPATUTh
IIPOU3BOJICTBEHHBIC PACXO/BI U YIIYYIIUTh Ka4€CTBO MPOU3BOACTBA. BHOBB, BIIEpBBIE CO
BpeMeH JipeBHel [ 'pennu nosBuiIachk noTpeOHOCTh B YUEHBIX , KOTOPbIE BEDKUBAIN BO
BpeMeHa (eoaanu3ma, JIUIIb HaJJeB MAaHTHIO CBSILIECHHUKA WM COBMEIasi HayyHble
WCCIICIOBAHMS C 3aHATHSIMU UCKYCCTBOM M HAaXOJSICh HA COAEPIKaHUH Y (PeoaaTbHBIX
MpaBUTEJICH.

WMeHnHO Hayka, 110 HallleMy MHEHHIO, ChITpaJla IJIaBHYIO pPOJIb B Pa3BUTUU
IIPOMBIIIJIEHHOCTH @ 3aTEM U B UHAYCTPUAIM3ALUH CEIBCKOT0O X03HUCTBA.
KoHKypeHTHbIE OTHOLIEHHS Ha PBIHKE, CTPEMJIEHUE MOTYy4YaTh KaK MOKHO OOJIBLIYIO
IpUOBLIb CTAIN TJIABHBIMU U OYEHb MOIIIHBIMU CTUMYJIAMU B Pa3BUTUU MPOU3BOJICTBA.
Benp HykHO OBLIIO Hay4UTbCS BO3MOXHO 00JI€€ IMTPOCTHIM CIIOCOOOM (TO ecTh Hanbouiee
JIeLLIEBO) MPOU3BOJUTH T€ TOBAPhl, KOTOPbIE M10Jb30BAIUCH CIIPOCOM Ha PBIHKE, TO €CTh
OBUTH HY)XHBI 001IeCTBY. A 3TO TpeOoBaio 3HaHUH, U Bce Oobie u Ooibie. CHavana,
Ha paHHMX CTAJMSIX Pa3BUTHUS, KOIJIa KAlMTAINU3M ellle ObUT B TIOAMOIbE, 3T 3HAHUS
NOOBIBAJIMCH U3 JPEBHUX I'PEUECKUX M PUMCKUX Mpou3BeaeHu. OqHaKo, mocie BeIUKIX
reorpapuuecKuX OTKPBITUH CTaJIO SICHO, YTO HEOOXOJMMbI HOBBIE 3HAHUS O 3emJle, O
3Be3/1aX, 0 KOTOPHIM HAaJ0 MPOKJIAAbIBATh MyTh, @ TAK)KE HHKEHEPHBIE 3HAHUS, 0€3
KOTOPBIX HEBO3MOXHO IMOCTPOUTH M IKCIUTYaTHPOBATh KOpaOiIMu — U CO3/1aBaTh HOBOE
Opy’Kue — IJIaBHbIE CPECTBa JUIsl 3aXBaTa HOBBIX 3eMelb. [Ipu 1Bopax mpaBuTenei
CTaHOBHJIOCH Bce 00JIbIIIe U OOJIbIIIE YYEHBIX, KOTOPBIE B TO BPeMs OJJHOBPEMEHHO ObLIH
U PETTUTHO3HBIMH QriiocoaMu U MHXKEHEPaMH, a TaKXKe MUCATENSIMUA U XY 0KHUKAMHU.
I'my6Gokoe u3ydeHne 3HaHUi U UCKYCCTBA APEBHUX I'PEKOB NPHUBEJIO K B3PHIBY HOBBIX
OTKPBITUIA B ACTPOHOMHH M MHKEHEPHBIX n300peTeHuit. OrpoMHYIO POJIb B JENIe
pacrpocTpaHeHHs OJyYeHHBIX 3HaHUH ChIrpao U300peTeHne KHUTroneyaTaHus,
MTO3BOJIMBILIETO CO3/4aTh MPUHIIMITUAILHO HOBOE CPEJICTBO PACHPOCTpaHEHUs
uHpopMaIuu.

B o710 %€ Bpems B EBporneiickoil XpuCTHaHCKOW KaTOJIMYECKON HEPKBH MOSBUIINCH
epeTHYECKUE HAIIPABICHHMS, TIBITABIINECS PUCIIOCOOUTH OCHOBHBIE IOTMAThI
XPUCTUAHCKOM peUruy K HHTEpecaM HOBBIX X0351€B MUpa.

A Hayka, nmoomipsieMast Bce pacTyIIMMU NOTPEOHOCTAMH KalUTAIUCTHYECKOTO
IIPOM3BOJICTBA, OYpHO pa3BUBaJIach, OTKPHIBAs HOBBIE JIJISl UEIOBEKa 3aKOHBI IPUPOJIBI U
obecrieunBasi CBOMMU OTKPBITUSIMU HOBBIE TEXHOIOTUU. OTPOMHBIM JIOCTHKEHUEM,
3HaY€HHUE KOTOPOIo JJIsl BCETO YeJI0BEUECTBA TPYAHO MEPEOLIEHUTD, ObLIIO OTKPHITHE
Hpr0TOHOM, CTOSIBIIMM Ha IIeYax APYTUX TMTAHTOB, OCHOBHBIX 3aKOHOB MEXaHUKH,
0a3upoBaBIINXCS HAa 3aMeYaTeIbHBIX aCTPOHOMUYECKUX OTKPBITUSAX YUEHBIX JPEBHOCTH
U €ro COBPEMEHHHUKOB, U CTABIIUX OCHOBOW TOM TMTaHTCKOW ITPOMBILIIICHHON
PEBOIIIOLIMH, KOTOPasi MPOJOJIKAETCs 1o HacTosuiee Bpemsa. OTkpbiTusa HproToHa
SIBUJICh OJTHOBPEMEHHO OJIECTSAIINM 0000IEeHNEeM TeX 3HaHUH, KOTOPbIE YeIOBEYECTBO



puoOpeso 10 Hero, U TOoi 6a30ii HayKH M TEXHOJIOTUH, TOTEHIINAN KOTOPOH erie
IIOJIHOCTBIO HE MCYEpPIIaH BIUIOTH JI0 HACTOSILEr0 BpeMeHu. S nymaro, uro HploToH He
3psi cUUTaN ce0sl TOCTAaHHUKOM O0KUUM
"HproTOH ObUT HE 6€300KHUKOM, a CKOpEe , TAWHBIM apUaHIIEM - €PETUKOM, OTPULIABILIUM
normat Tpounsl. 1o cioBam 6uorpadoB , oH cuuTai, yTo Kpome Xpucra, y bora moryr
OBITb JPYTUE CHIHOBBS, UePe3 KOTOPBIX OH OTKPBIBAET JIFOJSM CBOM UCTUHBI U, KQXKETCs,
POIMBIIUCH BAOOABOK 25 nekadpsi, BcephE3 cuuTai ceOst OTHUM U3 TAKUX TPOPOKOB.
HeroToHy npuHajyiexar ToIKOBaHUsA ANOKalIuIcuca u npopouects Jlanuuna; B
YaCTHOCTH, OH Ipe/icKa3bIBal najeHue mnarnckoro npecroia B 2000 roxy." [53]

Ero xuura «OcHOBBI HaTypaibHOH puiocopumu» chirpajia Juis HOBOro o0IecTBa
C pacIIMpEeHHBIM BOCIIPOU3BOICTBOM TOBAPOB, OCHOBAHHOM Ha Bce 0oJjiee MOJTHOM
3HaHuM [Ipupoiel, Takyro xe posb, Kak HoBblil 3aBeT — 1 peTuruo3Horo 000CHOBAaHUSA
(beoqanpHOro CTPOSI C €T0 HOBOH, 00JIee YeTOBEUHOM!, YeM pabCTBO MOPAIIBIO.

JleTepMUHU3M, BBITEKAIOIINI U3 OCHOBHBIX 1OCTY/NaToB Hpl0TOHA, KOTOpBIE
OJecTsIIe MOATBEPIMIINCH BCEM JaTbHEUIINM OTBITOM HaYYHBIX HCCIICOBAHUHN
TEXHOJIOTUYECKUX JTOCTH)KEHUH, IBUJICS B JJaJIbHEHILIEM UJI€0I0IHYECKON OCHOBOM
aTen3Ma, POJIOKUBILIETO TITyOOKYIO MPONacTb MEXAY PEIUTUEN U COBPEMEHHON HAYKOM.
[Ipeononenue 3Toi NpoNacTH, BO3MOXKHO, CTAaHET IVIABHOM 3aJaueil KyJIbTYPHOTO
Pa3BUTHSI YEJIOBEYECTBA B OyAyIIEM.

ITocne HeroToHa posib HayKu B OOILECTBE CTalla MPOrPeCcCUBHO Bo3pacTaTth. OHa
Bce 0oJiee MHTEHCHBHO M Bee 00Jiee YCIIEUTHO MCIIOJIb30BANIACH ISl HYK
Pa3BHUBAIOIIErOCs KalUTATUCTUYECKOTO IPOU3BOACTBA. JlOCTaATOUHO OTMETUTD,
Hanpumep, U300peTeHre NapoBOro IBUraTelis, COBEPIIMBIIETO OY€PEIHOM IEPEBOPOT B
TPAHCHOPTE U MPOMBIIIJIEHHOCTH. A 3aTeM LIeNbIil TOTOK OTKPBITUI U N300peTeH i B
00J1acTH ANEKTpUYECTBa, HA3EMHOTO TPAHCIIOPTA, KOpabJIeCTPOSHUSI, BO3TyXOIJIaBaHuUs,
PasMOBOJIH, CTPOEHHUS aTOMHOTO SJIpa, XMMHUYECKUX MTpeBpallleHuil, 0MOI0Tuu | T.J.

HayuHast u npombIlIUIEHHAs: PEBOJIIOLUH, HAYAJI0 KOTOPBIM OBLIO MOJI0KEHO
Benukumu reorpaguueckuMu OTKPBITUSMU, IPUBETU HAC B HOBOE OOIIECTBO, CYTh
KOTOPOT0 HaM TOJIBKO IPEJCTOUT OCO3HATb.
Ho noka BepHeMCsI HEMHOTO Ha3aJ], K Ha4ajly 3TOr0 IIPOMBIIUIEHHOTO U
nemMorpaduueckoro B3phIBa.

Wtak, B HEKOTOpPBIX cTpaHax EBpoIibI co3aanuch 6JaronpusiTHbIE YCIOBHS JUIs
B3PBIBHOT'O Pa3BUTHSI KaUTAIUCTUUECKOTO MPON3BoACTBA. OCBOOOXKIEHNE KPECThSIH U
JIEHBI'Y, TIOJyYEHHBIE 3a CUET KOJIOHUMN, CO3/1aIi BCE YCIIOBUS AJIs 3TOro pocra. 1 on
Hayvancs. [Ipu 3TOM Ha nepBbIX MOpax, Kak Mbl y’K€ OTMEYalld, pa3BUTHE
KalUTaJIUCTUYECKNUX OTHOLIEHUH, HE PETYJINPOBABIIEECS HUKAKUMHU 3aKOHOIATEIbHBIMU
MOJIOKEHUSMH, TaK jK€ KaK M 3aXBaT HOBBIX KOJIOHHM, COMPOBOKAAINCH PELIUIUBAMU
BCEX HEJIOCTATKOB MEPBOOBITHOTO U pabOBIAIEIBYECKOTO CTPOsl. ATPECCUBHOCTh
YesioBeKa U JIeJICHHE JII0JIE Ha «HAIIUX» U «HE HaIllUX) IPOSBUIOCH U B YHUUTOKEHUU B
KOJIOHHSIX LIEJIBIX IUIEMEH M Hapo/I0B, U B BO3POXKICHUU paOCTBa, M B 3BEPCKON
SKCIUTyaTanuu padounx. Jla u camu Oyprya3Hble PEBOJIIOLUH, B PE3yJIbTaTe KOTOPBIX
HOBBIH KJIaCC MPHUXOJIMII K BIACTH, pa3pylliasi MHOTOBEKOBBIE YCTOH, YaCTO OBLIH
KECTOKMMHU U KPOBaBBIMHU, BI3bIBAsi THOEIb AECATKOB THICSIY BBIIAIOLINXCS JIIOEH
(BcmoMHUM TuUIb0THHY Ppaniy3ckoi peBotonun). OIHAKO 3TOT HOBBII
0OIIIeCTBEHHBIN CTPOM HeC ¢ cOOO0H JBa MPEUMYIIECTBA



1. IlpakTuyecku HEOrpPaHUYEHHBII POCT IPOU3BOIUTENBHOCTH TPYAQA, TO €CTh
CHOCOOHOCTH MPOKOPMUTH HAMHOTO OOJIBIIIE JOJICH, YeM Npu (eoJaTbHOM CTPOE.
2. Heo0XoamMOCTh 3aIIUTHI YACTHOW COOCTBEHHOCTH Ka)JIOTO YEJIOBEKA M Pa3BUTHUS
PBIHOYHBIX OTHOLICHHI, YTO B CBOIO OYepelb BIEKIIO 32 CO00I pe3Koe yBeITUUeHHE
LIEHHOCTH YYaCTHHUKA PbIHKA — OT/IEJIbHOI0 YeJIOBEKa. A YYaCTHUKOM PBbIHKA MOT
CTaTh JIOOOM YENOBeK, 1axe paboumii, KOTOPBIH Terepb, B OTINYHE OT KPEIIOCTHOTO
KpEeCThsTHUHA MOT IPOJIaBaTh - HE ce0sl, — a CBOI0 pabouyro cuiry. PeiHOK paboueit
CWJIBI CTaJl HOBBIM, OYE€Hb BaXKHBIM PHIHKOM KaIllUTaIU3MA.
3amuTa 4acTHON COOCTBEHHOCTH ¢ HEM30EKHOCTHIO, XOTS TAIEKO HE BE3JIe U HE cpasy,
MpUBEJIa K CO3[IaHUIO IEMOKPAaTUYECKOI0 3aKOHOIATENbCTBA U IEMOKPATUYECKOT O
crioco0a mpaBJICHUS.
[Ipouecc nepexoaa oT dpeonanu3mMa K KauTaIU3My U pa3BUTHS KaUTaIM3Ma Jaxke B
cTpaHax EBpormnbl mporcxoaus He oAHOBpeMeHHO. HecMoTpst Ha TO, UTO EpBHIMU B
3MO0XY KoJoHuanu3Ma BeTynuin Mcnanus u [lopryranus, ybu kopabiu OTKPBUIU U YbU
MIOCJIAHIbl HAYaJIi KOJIOHU3UPOBAaTh AMEPUKY, HE B 3TUX CTpaHax CTad OypHO
Pa3BUBATHCS HOBBIE OTHOLIEHUSA. DTO CBA3aHO, 10-BUJIUMOMY, C TEM. YTO B HUX
JI0OCTaTOYHO CUJIbHA ObliIa KOPOJIEBCKAs BJIACTh U KaTOJWYecKas LIepKOBb. Panb1iie
JPYTUX CTOJIKHYBLIMCH C OMACHOCTBIO Pa3pyLIEHUsI CBOEH MOHOMOJBHOM BJIACTH,
npasurenu Vcnannny u [lopryrannu cymenu yKpenuTh CBOXO BIACTh CHIION. BO3MOXKHBIE
MIPUMEPHI 3/1€Ch —CO3/IaHNE UHKBU3HUIIMM U HE3YUTCKOrO OpZEHA, a TAK)KE U3THAHUE U3
Hcnanum eBpeeB, HE BXOAMBIIUX B HEPAPXUUECKYIO CUCTEMY IIPaBJICHUS U BO MHOI'OM
SIBJISIBUIMXCSI HOCUTEISIMA HOBBIX —KalUTAIMNCTUYECKUX B3aUMOOTHOILIEHUH. [IpumepHo
TO K€ MOYKHO cKa3aTh 00 Wtanuu u ABcTpun, cTpaHax, IJ€ BIacTh KaTOJINYECKON
IIEpKBHU ObLIa TOCTaTOUYHO CUIIbHA. MeXay TeM B LIEHTpallbHO U 3amanHoii EBpore, Tae
BIIMSIHME KATOJIMYECKON IIEPKBHU OBLIO ciiadee, Bce OOBIITYIO CHITY HaOUpau
€pEeTHYECKUE XPUCTUAHCKUE YUEHUS, TOAUYEPKUBABIINE T€ YEPThl XPUCTHAHCTBA,
KOTOpBIe HanboJiee BHITOIHBI OBUTH HapOXkAaroIiemMycs kanutaiuzmy. Kpome toro, cama
KOPOJIEBCKasl BJIACcTh He ObLIa B 3TUX CTPaHAX CTOJb CUJILHOMU, KaK, HalpuMep, B
Ucnanun.
[TepBoii eBporelckoil CTpaHoil, UCTIBITaBIIEH Ha ce0e MOTOKUTENbHbIE CIIEACTBUS
pa3BUTHS HOBOTO CTPOs, cTasia OpaHius, B KOTOPOH MIMPOKYIO JOPOTY KalmUTaTUu3My
oTkpbuia Benukas @panity3ckas peBoitonus. BaxxueiM nemorpadguueckum ciaencTBueM
3TOT0 IpPOLEcca IBUWICS CYIIECTBEHHBIN POCT YHCIIA JHOEH, KOTOPBIN ITPOJIOJIKAJICS B
BOCEMHA/IIIATOM U JIEBSITHAIIATOM BEKAaX, HECMOTPSI HA PEBOTIOLUU U BOMHBI. DpaHuus
e TepBasi BCTyNUJIa B 30Xy JeMorpadudeckoro nepexoaa. Ha 3to jxe Bpems
MIPUXOASTCS U MaKCUMaJIbHbBIE KOJIOHHANIbHBIE TPHOOpeTeHuss PpaHITy3CKOTO
rocynapctBa. [I[pumMepHO B TeX ke yCIIOBUSAX HaXO0uIach OCBOOOAMBINIASACS OT
I"aGcOyprekoro BiagsryecTsa ['omnanays, pa3BUBaBILAsCS 110 TOMY K€ CIIEHAPHIO.
Heckonbko Gosniee MesIeHHO, HO ¢ MEHBIIIMMHU BHYTPEHHUMHU MOTEPSIMH, TPOUCXOHIIO
paszButue AHrnuu. B neBsTHagaToM Beke OypHBIMH TEMIIAMU POCIia TPOMBIIIIEHHOCTh
AHTIIINY ¥ YUCIO €€ JKUTENEH U CTOJb K€ OBICTPBIMHU TEMITAMU POCIH pa3Mephbl
bpuranckoit umnepun. OfHaKo AHIIIUICKAs KOJIOHU3ALIMS IEBATHAIIATOTO BEKA
CYIIECTBEHHO OTJIMYAJIAch OT KOJIOHU3AIMH IECTHAAIATOTO — CEMHAIATOrO BEKOB.
[Tpumep Tomy — kononuzanus Muaun. Bes kononnszauus Munuu Obiia nposeeHa
dhopmanibHO pykamu yacTHOM OcT-UHICKOM KOMITaHWH, CHAOKaBIIeH OpyKUEM
BOEBABILIUX MEXY COOON MHANNCKUX KHA3EH- ()e0aaIoB, pacIIayuBaBIINXCS 3EMIISIMU



3aXBauE€HHBIMHU Y CBOMX BpParoB. JTO ObLIA yXKe KaUTATUCTUUECKAs! KOJIOHU3AIHS,
KOJIOHM3aLKsl C IOMOIIBIO JEHET, C TOMOILBIO KalluTajia.

Kpome Toro, HecMOTpst Ha UK ClIaBbl U Benuuusi, bputranckas uMiepus B KOHIIE
BOCEMHA/ILIaTOTO U B AEBATHAIATOM BEKaxX Hayaia yxe pacrnajgarbcsa. Hosele,
KalUTaJIUCTUYECKUE OTHOIIEHUS, Bce Ooiee MOOEkAaBIINE B CTPaHAX METPOIIONHSIX,
MIPOTUBOPEUMIN UEPAPXUUECKUM (he01aTbHBIM OTHOIICHUSM MEXAY KOJIOHUSMU U
METPOIOJIUSIMHU, BBICACBIBABILINM U3 KOJIOHUH BCE COKM 3a CUET HAJIOTOB U IIOJATEH.
Haubonee sBHBIM CTasIo 3TO B T€X KOJIOHHSIX, Ky/a mepedpanoch 00JbII0e KOTHUYECTBO
YKUTEJICH METPOIOJIMU U /i€ PUPOIHBIC YCIOBUS JJaBAJIM BO3MOXKHOCTh aKTUBHBIM
KOJIOHHM3aTOpaM CTPOUTh HOBbIE OTHOIIEHUS, HE o0pallias BHUMaHUs Ha MPEKHUMA
nepapxuueckuil yknaa. XapakTepHbIM IPUMEPOM TAaKoro poza sapuinch Coe1MHEHHbIE
[lIraTet AMepuku. OqHa U3 BaKHEUIIMX KOJIOHUM, pa3BUBAIONICICS AHIIINUH,
IIOCTPOECHHAs HAa KPOBH U 3€MJISIX MPAKTUYECKU UCTPEOIECHHBIX UHJIEHIIEB, CTpaHa, Ha
IOre xoTOpOIi OBLTI0 BO3POKACHO PAOCTBO BHIBE3CHHBIX U3 A(]puku HerpoB, B CeBepHOI
CBOEH YacTH Havaja OypHO pa3BHBATh KaUTAIHCTUIECKOE MPOU3BOACTBO CBOOOIHBIX
Toeil. DTOMY pa3BUTHIO MPEMSATCTBOBAIU BO MHOTOM (eojanbHble ()OPMBI IIPABICHUS
Bpuranckoit koponsl. M Torna, mpakTHYecku OJHOBPEMEHHO ¢ (PpaHIly3CKOM, Hayanach
AMepHKaHCKasi peBOJIOIMS, KOTOPasi BbUIHIIACH B ()OPMY BOWHBI 32 HE3aBUCHMOCTb.
['maBHBIM pe3yIbTaTOM PEBOJIONUH OblJIa AMEpUKaHCKas JInOepaibHasi KOHCTUTYIIHS,
MIPOBO3IJIACHUBIIIAS [JIaBEHCTBYIOIIUMH MPaBa OTAEIBHOIO YEJIOBEKA U YCTAaHOBUBIIAS
JEMOKPATUYECKYIO CTPYKTYPY FOCYIapCTBEHHOIO yIpaBieHUs. IMEHHO 3TO BO MHOTOM
onpeNennio ganbHeiee pa3BuTue kak camux CoennHeHHbix ITaToB AMepukH, Tak U
BCET0 YEJI0OBEYECTBA.

Takum 00pa3zoM, yxe B KOHIIE BOCEMHA/IIIATOTO, B Hayalle AeBATHA/ALIATOTO BeKa Ha
npumepe bpuranckoil uMnepuu MO>KHO ObUIO TPOCIIEANTh, KaK pa3BUBAOLIUIICS
KaluTaanu3M OJJHOBPEMEHHO CIIOCOOCTBOBAI Pa3BUTHIO U POCTY KOJIOHUAIBHBIX 3aXBaTOB
3a CYET YCWJICHHsI CTPaH - METPOIIOJIMM, OJJHAKO, IPOHUKAs B KOJJOHUAJIBHBIE CTPAHBI U,
MIPUHOCS TyJa TudepanbHble UACH, CIOCOOCTBOBAM pacnaay KOJIOHHAIBHBIX UMITEPHA.
OpHako, KanuTaau3M, He YHUUTOKUB MTOJIHOCTHIO POTUBOPEUUA CTAPOTO (PeoJaNbHOIO
CTpOSsi, KOTOPBIN YXOJWJI OY€Hb MEJIEHHO U MOCTETIEHHO, 0COOEHHO B KOJIOHUATBHBIX
CTpaHax, B HEKOTOPBIE U3 KOTOPBIX OH JIaXKe €I1l€ HE IPUIIEI, TIOPOJUI CBOM BHYTPEHHHUE
MPOTUBOPEUUS MEXKIY POJUBIIMMUCSI BMECTE C HUM KJIACCAMU XO035€B-
npearnpuHUMareneil 1 HaeMHbIX padouux. OcoOEHHO OCTPBIMH 3TH IPOTHUBOPEUUS ObLITU
Ha TIEPBOM CTaJIMU KalUTaIN3Ma, KOT/Ia UX B3aUMOOTHOIIIEHUS He ObLTH OTPETyINPOBAHbI
COOTBETCTBYIOIIUM 3aKOHO/AATEIbCTBOM, a TPAAUIIMM B KAITUTATUCTHUECKUX
B3aMMOOTHOIIEHUSX €II€ HE YCTAaHOBWJIOCh. DTU MPOTUBOPEUUS BbI3BAIM CTUXUUHYIO
00pr0y pabouunx 3a cBou mpasa. JlomkHa ObUTa BOSHUKHYTH U COOTBETCTBYIOIIIAS
UJICOJIOTHS, KOTOpast onpaB/bsiBania 06l 3Ty 60pb0y. U Takas naeonorus BO3HUKIA. DTO
ObL1a EOJIOTUs colMai3Ma U kKomMyHH3Ma. OHa MMpoBo3rIialaia B KauecTBe
OCHOBHOM 11€JIM HE TOJIbKO PaBEHCTBO IIPaB BCEX TPaXkAaH Mepe]] 3aKOHOM, HO U IPUHIIMIT
COLIMAJIBHON CITPaBEIIMBOCTH — PABEHCTBO NMYIIIECTBEHHBIX IPAB IPAK/IAH.
KoMmmyHucTHUECKast MI€0I0THS OKa3alach OUYEHb IPUBJIEKATEIbHON HE TONBKO AJIS
pabouux, 4ei CTaTyC MOBBIMIAICS B paMKax 3TOU UICOIOTHH HEU3MEPUMO, - pabounit
KJIACC CTAHOBUJICS OCHOBHOM JIBWIKYILEH CHJION TPSALYLIUX IIPOJIETAPCKUX PEBOJIOLMH, -
HO U OY€Hb OOJIBIION YaCTH UHTEJUIMTEHIINH, KOTOpas BUea B KaTUTAINCTaX
HKCIUTYaTaTOPOB HE TOJIBKO pabOYMX, HO U BCEX OCTAJILHBIX CJIOEB 00IIeCTBa. JTa e



UJies Halllla CBOIO MOJJEPIKKY CPEAN HEKOTOPBIX JOAECH, MPUHAJIEKAIMNX K YXOAALEMY
uepapxudeckomy gpeonanbHoMy cTporo. CyliecTBEHHYIO poJib B O0JIBLIOM
pacrpocTpaHEHNH KOMMYHHUCTHYECKUX U COLUAIMCTHYECKUX UICH ChITpaliu IIyOoKue
Hay4YHBIE UCCIICIOBAaHUS PAHHEN CTaUU KAllUTAJIN3Ma, BBIIIOJHEHHBIE TJIaBHBIM
uzaeosiorom kommynusma Kapiaom Mapkcom. OnHako, paspadotannas MapkcoM Teopus,
IIPETEHI0BABIIAsA, TaK XKe Kak U Teopust HproTOHA, HAa BO3MOXKHOCTH OTHO3HAYHOT'O
npeacKa3zaHus Oy yliero, XoTs Ha MEePBbINA B3I Obljla OYE€Hb MPUBJIEKATEIBHOM, B
JeUCTBUTENIBHOCTH OKa3ajlach HAMHOIO MeHee 3 (eKTUBHOM, €CIIM He cKa3aTh OOJIbILe.

C Hay4HO TOYKHU 3PEHHUS 3TO OOBACHSACTCS TEM, UTO JIETCPMUHUCTUIECKAS
TEOpHsl YEJIOBEUECKOro 00LIeCTBa, COCTOSIIEr0 U3 MUJUIMOHOB U JIaXKe MUJLIMAP/I0B
CBOOOHBIX JIIOACH, KaXJIbli U3 KOTOPBIX UMEET COOCTBEHHYIO WHANBHUYaTbHOCTD,
HEBO3MOXHA, W MOIBITKU IPUMEHEHUS €€ K pealbHOMY YIPaBJIECHUIO OOIIECTBOM
IIPUBOJISAT COBCEM HE K TEM pe3ysIbTaTaM, KOTOPbIE ACKIapUPYIOTCs pyKoBoauTesIMU. K
CYACTBIO JUIsl YEJIOBEYECTBA U K HECHYACTBIO sl Poccuu M HEKOTOPBIX JPYTHUX CTpaH,
pe3yabTaThl MAPKCUCTCKOM TEOPHH OBUIH PEabHO MPOBEPEHEI.

Opnako, caMO CyIIECTBOBAaHUE UJIEU COLUATIBHON CIPAaBEUIMBOCTH SIBIISETCS
MOJIOKUTEIBHBIM (PAKTOM, KOTOPBIH IMO3BOJIMIT PabounM, TPOPECCHOHATBLHBIM COI03aM U
MOJINTUYECKUM MMAPTHUAM, 3aIlIULIAIOIINM X UHTEPECH], B PAMKAX JI€MOKPAaTHUECKOT O
MIOJINTUYECKOrO YCTPOMCTBA OTCTaUBATh COLIMAIIbHBIE ITpaBa pabOYMX U 3a CUET
COOTBETCTBYIOLIETO 3aKOHO/1AaTENIbCTBA JOOUTHCS IUBUIIN30BAaHHBIX B3aUMOOTHOIIIEHUI ¢
paboronarensimMu. C MOBBIIICHUEM YPOBHS IPOU3BOJCTBA U MIPUHATHEM psia
COLIMAJIbHBIX 3aKOHOB B Hau0Oo0JIee Pa3BUTHIX KaMTATUCTUUECKUX FOCYJapCTBaX MEXIY
HaeMHBIMU paOOTHUKAMH, HAHUMATEJIIMU, TOCYIaPCTBEHHBIMU CITYKalIUMU U IPYTUMHU
CJIOSIMM 00I1IeCTBA YCTAaHOBMIJIOCH TUHAMUYECKOE paBHOBECHE, CIOCOOCTBOBABILIEE 3a
CYeT KOHKYPEHLIMU U PhIHKA HHTEHCUBHOMY pPa3BUTHUIO IPOU3BOICTBA, a CJIEI0BATEILHO,
MOBBIIIEHUIO 0011ero 01arococtosiHuA. LIMBUIN30BaHHAsS KOHKYPEHIUS MHIUBUYYMOB
U UX TPy 3a MaTepualibHbIe Ojara B paMKax pblHKA U 3aKOHOB, 3aIIUIIAIOIINX )KU3Hb
YeJI0BEKA U YAaCTHYIO0 COOCTBEHHOCTh, XOTsl M HE Cpa3y IpHBEJa B Pa3BUTHIX
KalUTaJIUCTUYECKUX CTPaHaX K yCTOMYMBOMY MPOLBETAHUIO, OYPHOMY pa3BUTHIO
MIPOU3BO/ICTBA U YBEIMUEHUIO MOTPEOICHUS.

OdeHb HHTEPECHA IPU 3TOM JieMorpaduueckas KapTUHA.

ITpu eoasIbHBIX OTHOLIEHUSAX JeMorpaduueckas KapTuHa 001ecTBa J0BOJIBHO
cTaOuibHa. B cBsI3u ¢ TeM, 4TO Hay4HbIE 3HAHUS HE pa3BUBAJIMCH, CIA00N OKa3bIBaNIach U
MmeauuuHa. [Tpu 601b110H poXKJaeMOCTH OYEHD BEJIMKa Obljla TAKXKe CMEPTHOCTH,
0COOEHHO JIETCKasi CMEPTHOCTh M CMEPTHOCTh OT CBUPENICTBOBABIINX OCOOEHHO B MECTax
OTHOCHUTEJIHO OOJBIINX CKOTIJICHUH JIt0J1ei anuaeMuil HH(EKIMOHHBIX 00Je3HEH.
[Ipupoct Hacenenus ObLT MaJl.

C nmpuxoa0oM KaluTaINCTUYECKMX OTHOLIEHUH YBEJIMYWICA HHTEPEC K HAYUYHBIM
HCCIIEIOBaHMM, B YACTHOCTH, K MeIMLIMHCKUM. Kpome Toro, 3a c4eT yBenuueHus
MaTepHaIbHBIX PE3yIbTATOB TPYa YBEINYHUIACH BO3ZMOKHOCTh IIPOKOPMHUTH OoJIbIIIEe
KOJIMYECTBO pOAMBIIUXCS JeTei. TeM caMbIM, IPU TOM ke TOCTaTOUYHO OO0JIBIIOM
KOJIMYECTBE POKIAIOLINXCS PE3KO YMEHBIIAETCSI CMEPTHOCTh. [Iponcxoaur
WHTEHCUBHBIA POCT MOMYJISALNHU, U pa3BUBAIOIIMECS KAUTATUCTUYECKUE OTHOILIECHUS
MO3BOJISIOT MPOKOPMHUTH OOJIBIIIEE KOTUUECTBO JTro/iel. [lepBoHadanbHO Takoi mporecc
npoucxoamt Bo Opanrun u Huaepnangax. 3atem — B Benukoobpuranuu. Bo Bropoii
II0JIOBMHE JIEBSTHALATOrO U B IEPBOM IOJOBUHE JBAALATOrO Beka B 'epmanuy,



ABctpo-Benrpuu u Poccuu B CBSI3M € pa3BUTHEM KAMTAIA3MA TaAKKE HAYaJICA
WHTEHCHUBHBIA POCT MONyJisAnuu. ['epmaHus oTcTaia 0 CBOUX 3alaIHbIX cOCeael n3-3a
0oJee 1onTo coxpaHsBIIekcs (heonanpHoN pa3apodieHHoCTH. Pa3BuTre kanmutanmsma B
I'epmannu coBnasio ¢ KOHcoIuaauen heo anbHOM 1Mo CBOeH cyTtu nMrepuu. KpymHas
IIPOMBIIIJIEHHOCTh ¥ POCT HACEJIEHUS BBI3BAIIM Y PYKOBOAUTENEH BOSHUKIIEH UMIIEPUU
KOJIOHUabHbIEe aMOuLuu. A 3emis yxe Obl1a BTOpu4HO nojienena. Heo6xoaumo Ob110,
KaK BCeTrJa, mepeieuTh 3eMitro. Benb s Geomanos 3emiist —3To TJIaBHOE OOraTcTBo. A
Ipyroro crnoco0a, Kak BOHA OHU HE 3HAIHU — 3eMJII0 MOKHO TOJIBKO 3aXBaThIBATh.

Ho cunbl, koTOpBIE HAXOAATCS B pyKaX 3aXBaTYMKOB, 1a U TE€X, KTO 3alLUIIAETCS, YXKe
OTPOMHBI. DTO HE TOJIKO PYXKbs U MYIIKH U MMApyCHbIE KOpabiiu, KOTOPbIE HAXOAUIUCH B
PYKax MepBBIX KOJOHU3ATOPOB, 3TO TAKXKe U TAHKH, M Jake caMoIEThI. Jla u kopabnu
CTaJli COBceM Apyrumu. M3MeHunuch v Maciitadbl BOiHBL. B Heil yuacTByeT yxe
MIPaKTUYECKHU BECH MUP.

HNurepecHo B 3101 BoliHe no3uuus Poccun. Poceus Berynuiia Ha yTh peajibHBIX
KaITMTATUCTUYECKHUX TPE00pa30BaHMid 3HAYUTEIIBHO MTO3XKE, YeM JIPYTHe eBpOIeicKHe
CTpaHbl, - B HaYase JBaAaroro Beka. OaHako, KOJIOHUAIbHBIE aMOUIIuU (eoaIbHON
MepapXUIecKOil apcKoi BIAacTH, KoTopasi B Poccuu Oblila HAMHOTO CHIIbHEE, YEM B
JIPYTUX €BPOIEHCKUX CTpaHaX, HAuYaau yJOBJIETBOPATHCS HAMHOTO paHblie. B oTinune
OT €BPOIIEHCKUX CTpaH AJIs 3aXBaTa HOBBIX TEPPUTOPHUNA POCCUMCKUM KOJIOHU3AaTOPaM HE
TpeOOBaIOCh CTPOUTH MOIIHBIE KOPaOJIU, a OPYKHE Y PYCCKUX OBLIO U3-3a2 TOPTOBBIX
CBSI3€M HE XyXe eBporeickoro. Tak 4To K MOMEHTY BO3MOXKHOIO nepejaesia mupa Poccus
y>e Oblj1a OrPOMHOM MO0 TEPPUTOPUN MHOTOHALIMOHAIBHON U MHOTOYKJIQHOM J1ep>KaBoi
, IPOCTUpABIIEHCS OT ATIIAaHTUYECKOTO 10 THXOro OKEaHOB C OTHOCUTENILHO PEAKUM
HaceneHneM. HeoOxouMOCTh B IOMTOJHUTEIBHBIX 3eMJISIX Obl1a He Benuka. [Ipumepom
TOMY ObLiIa MpojiaXka aMepukanuaM AJsick. S 1ymaro, 4To HIMEHHO M03TOMY, 00sCh 3a
CBOM eBporelickue 3emnn, Poccust BecTynuia B BOMHY Ha CTOpoHe AHTaHThl. OZIHaKoO,
nepBasi MUpOBasi BOMHA 3aKOHUYMIACh opaxeHeM ['epmanuu u nobenoit B Poccun
CaMOTO0 pa/InKaJIbHOTO U3 BCEX COIMATMCTUYECKUX TEUCHUN — OOJIbIIeBU3MA. DTO TOXKE
MOHSATHO, Belb Poccus TONbKO BCTyNMIIa HA MyTh KallWTalM3Ma U MPOX0Iuia MEPBYIO,
CaMyIo KECTOKYIO €ro CTaJiuIo, a IepBasi MUpOBasi BOWHA MOKa3aja He TOJIbKO
KECTOKOCTh KallUTaJIM3Ma , HO U TO, K YeMY MOXET IpUBECTU OOphOa KaUTaINCTOB 32
nepenen Mupa. OHaKo, NpUIIeIINE K BIacTd B Poccuu pagukanbHble COLUATMCTHI
Cpa3y MOHSUIM, YTO HUKaKasi TEOPHsI COLMaIN3Ma HE TOMOXET UM “CTPOUTH HOBOE
00IIECTBO” M YTO MOPSIIOK, KOTOPBIH UM XOTEIOCh BBECTU HE MPHEMJIET OOJIbIIas YacTh
obmiectBa. Hauanace peanuzanus uaeu “nposieTapckoil TMKTaTypsl” WiIH “TUKTaTyphl
OJTHOM mapTuM”, KoTopas nmodeauia B KpoBaBoii 60pb0e 3a BiacTb. Bee
JI€MOKpAaTUYECKHE MPUHIUIIBI, KOTOPbIE JOKHBI ObLTH OBITH JONOJHEHBI Uaeen
COLIMAJIBHOW CIPaBEATUBOCTH ObLITN BHIOPOIICHBI B KOP3UHY UCTOPUH, XOTSI OCTaBJICHBI B
pamMKax CIIOBECHOM PUTOPUKH. A 3aTeM BCE MOIUIO 10 CTapoil IOTUKE HepapXHUuecKOi
paboBnaaenbueckoil uian ¢eonanbHoM cuctembl. KpoBasast 60pb0a BHYTpU MapTHH,
KOTOpas Belach B TAKMX TMTAHTCKUX MaciiTabax, KOTOPBIX HE 3HaJIa 0 ATOr'0 UCTOPHS.
B pesynbprare noj IM4uHOM “conpanusmMa’ U “HapOJHON JEMOKpaTUU B CTpaHe
YCTaHOBHWJIACH JK€CTOYANIIAs AUKTATypa OAHOW CTPAIIHOW IMYHOCTH, BEpUBIIEH B CBOIO
HETOTrPeIIMMOCTh. BBITHaHBI U3 CTpaHbl, 3arHAHBI B JIarepst WJIK YHUYTOKEHBI ObUTH HE
TOJBKO “TIPEACTABUTENIH LIAPCKOM BJIACTH W TOYTH BCE MPEACTaBUTENN “Kiiacca
Oypskya3uu”, HO ¥ BCE JIIOJIU, CIIOCOOHBIC JIOTHUYECKUA MBICITUTh M OTJIMYATh JIOKb OT



npasel. OiHAKO, HEOOXO0AUMO OBLIIO COXPAHITh OCHOBBI — UACOJIOTUH — “‘COI[MATIBHOE
paBeHcTBO.” 1)1t 3TOro HEeOOXOUMO OBLIIO OTHATH Y “KaUTAIMCTOB’ BCE UX CPEICTBA
IIPOM3BOJICTBA U NEPENATH UX “TOCYNApPCTBY — TO €CTh IAPTHH U IIPABUBIIEMY €10
nukratopy. ObpazoBaics pexuM, KOTOPbIM ¢ TOUKH 3peHusi CBOOOIbI YeIoBeKa, ObLI
OJTHUM U3 CaMbIX jkeCcTOKuX. Jjiss 60ppOBI CO CBOOOOMBICTTHEM OBLIT CO3aH CaMBbIi
KECTOKUI B MUPE PENPECCUBHBIN anmapar . JInieHHble 4acTHOM COOCTBEHHOCTH JIFOIU
CTaJIi KPENOCTHBIMU “BUHTUKAMU™ MOILHOM rocyaapcTBeHHOM MamuHbl. Takas MamuHa
MorJja ObITh HallpaBJIeHa TOJBKO Ha OJHO — 3aXBaT HOBBIX 3eMellb. BiacTh koMMyHU3Ma
npusesna Poccuio u e€ KoJoHUH, KOTOpbIe ObUIM BHOBb COOpaHbI CUJIOHN, K aKTUBHOM
MOAITOTOBKE HOBOM MUPOBOM BOMHBI. BiiacTh KOMMyHH3Ma BO BCEM MUPE — OCHOBA
MapKCUCTCKOM MJI€0JIOTUH — CTaJIa JJIO3YHI'OM HOBOI'O JUKTATOPCKOI'O pexXUMa,
ycranoBuBlierocs B CoserckoMm Coroze. OHAKO, B paclopsKEeHUU 3TOT0 pekuma
OKa3aJIMCh CUJIbl, KOTOPBIE U HE CHUJIMCh TUKTaTOPCKUM PEKHUMaM JpeBHOCTH. Bo -
MIEPBBIX 3TO OBUIM OTPOMHBIE JIFOJICKHE PECYpPChl HAPOa, TOJIBKO YTO BBIPBABILIETOCS U3
nyT ¢eoganu3Ma 1 HapCKOTo caMoJIepKaBys, OOJIbIIAs 4aCTh KOTOPOTO, HE 3HAs JKU3HU B
YCIOBUSX PA3BUTOT0 KATUTAIMCTUYECKOTO JTUOEpabHOTO 00IIecTBa, BOCIPUHUMAA
JI0’Kb, KOTOPYIO UM BHYILIAJIM KaK UCTUHY B IIOcieAHEN nHcTaHuu. Bepa B naps, B
YCTaHOBUBIIYIOCS] HEPAPXUIO, COXPAHUBIIASCS Y OOJBIIMHCTBA JIIO/ICH , ObLiIa C
KCIOJIb30BAHUEM HOBOW COLMAIIBHON MICOJIOTMU NIEPEHECEHA HA TAPTUI0 U ee Benukoro
BOk14. Ho mocTaBlieHHBIE 1€ B paMKax HEPaApXUIECKOT0 «KOMMYHUCTHYECKOTO
roCy/1apCTBa» MOTJIM ObITh PEIIEHbI JUIIb P OJHOM YCIOBUH, €CIIH apMUsl AUKTATOPA,
IIPETEHIYIOIIEr0 HA MUPOBOE FOCIIO/ICTBO, OKAYKETCSI CUJIBHEE, UEM apMUN
IIPOTUBOOOPCTBYIOLINX €MY CTpaH. A 3TO MOIJIO CTaThb BO3MOKHBIM JIMIIIb B TOM CIIy4ae,
€CIIU BeCh J1areph, B KOTophlil ipeBpatuiics Coerckuii Coro3, OyeT mocTaBieH Ha
BOEHHBIE pebehl. IMeHHO 3Ta 3a/1a4ya, a BOBCE HE MOCTPOCHHE KOMMYHH3Ma, ObLi1a
IIOCTaBJIeHa Nepes cTpaHoi. 1 oHa nmocnenoBaTeslbHO BINONHANIACH. [lepBoHadanbHO
10J1 KOHTPOJIb OBLIO B3SITO CEIbCKOE XO3SHUCTBO. YHUUTOXKEHHE KYJIaKOB U
KOJUIEKTUBH3ALUs CEJIbCKOT0 X031CTBA OTHOBPEMEHHO C €0 MEXaHW3aUEN M03BOIMIN
PELINTh Cpa3y HECKOJIBKO 3ajad. Bo-mepBhIX U3THATh U3 CEJIbCKOIO X03siiCTBa TOBApHO-
JICHE)KHBIE OTHOLIEHHUS BMECTE C UX BO3MOXHBIMUA HOCUTEJISIMH , BO BTOPBIX BCEX
OCTaBIIUXCS KPECThSIH 3arHaTh B Jlarepsi B BU/E KOJIX030B C paclpeeIuTeIbHON
roCylapCTBEHHON CUCTEMOM, TEM CaMbIM JIMIINATH OCTABIINXCSI KPECThSH YaCTHOU
COOCTBEHHOCTH, B TPEThUX MOHU3UBLIYIOCS 3a CUET 3TOTO MPOU3BOAUTEIHLHOCTD TPYAa
YaCTUYHO MOBBICUTH 32 CYET CO3JaHMsI TOCYAAPCTBEHHBIX MAIIMHHO- TPAKTOPHBIX
cranuuii. KpecTtbsiHe nmobexanu B ropoJi, IOMOJIHSS PsAAbl paboyero Kiacca, KOTOporo
MIPOBO3TIIACUIIN XO3IMHOM KHM3HH, UTO OBIJIO OYepeHOM J0xkbi0. Korna kpecTbstH cTajno
COBCEM MaJjlo, MPUIIOCh BBECTH cBO€0Opa3Hyto (opMy KpEroCTHOTO IIpaBa — NacrnopTa,
KOTOPBIX UM HE OTJaBajii. Tak 0CBOOOKIEHHbIE OT KPEIOCTHOTO MPaBa KPECThsHE
BHOBb CTaJIl KPEMOCTHBIMU, HO YK€ 0e3 110/1001s YacTHOI COOCTBEHHOCTH.
IlepBoHauanbHO 3 (PeKT MEXaHU3AIUU CHITPAJl HEKOTOPYIO POJIb U TIO3BOJIMII COXPAHHUTh
CeJIbCKOXO035ICTBEHHOE IIPOU3BOJICTBO, HO 3aTEM , B CBSI3U C MaJIEHUEM
MIPOU3BOIUTENILHOCTH TPY/Aa IPU MOJHEBOIBHOM, TOYTH PAOCKOM TPY/E CEIbCKOE
XO035IIICTBO HA4Yajl0o MHTEHCUBHO pa3pyuiarbes. U ero noaaepxka Ha MUHUMaJIbHOM
YPOBHE BEYHO ObljIa INIaBHOM 3a00TOM «I1apTUU U MIPaBUTEIBCTBAY.

Crienyrommm 3TarnoM pelIeHns TOCTaBJICHHOM 3a]a4M CTal0 CO3JaHre MOIIHOW BOCHHOMN
IIPOMBIIIJIEHHOCTH. BHEIIHE 3TO BBIMIAAEN0 KaK MHAYCTpUANU3anus crpassl. s



CO3/IaHUS TAaKOH MPOMBIIIICHHOCTH OJTHOTO TPY/la paboUunX, MOJTYIaBIINX MU3EPHYIO
3apaboOTHYIO MJIaTy, KOTOPBIM, OJTHAKO, BHYIIAJI, YTO MMEHHO OHU SIBJISIIOTCS XO35I€BaMHU
POU3BOICTBA — ObLTO Masio. Heo6xoauMo ObLI0 /1715 Havana 3amajgHoe 000pyAoBaHUE U
3anajgHble CIEIUAINCTHL. A ¢ 3anazioM pa3roBapuBaTh MOXKHO ObUIO JIUIIb HA A3BIKE
nener. M Torna Obuta BBe/IeHA TOCYIaPCTBEHHAS] MOHOIIOIHSI Ha TPOU3BOJICTBO U
npoaaxy cnuprta. Co3maHue MOITHOM T0OBIBaroIei, 00padaThiBaroIIeH
MIPOMBIIIJICHHOCTH U MPOMBIIUIEHHOCTH 10 TPOU3BOICTBY BOOPYKEHUS TPEOOBAIIO
TpyJa OrpOMHON MHTEHCUBHOCTH, YACTUYHO OCYILIECTBIISBIIETOCS IKOObI CBOOOTHBIMU,
HO 3aKpeIUICHHBIMH Ha 3aBojiaX U (abpuKkax paboYMMHU, YACTHYHO TEMH, KOMY 3TO HE
HPaBUJIOCh U KOTOPBIE CUJIETHU U3-3a 3TOrO B Jarepsx. Ho u atoro okaszanoce mano. U B
CTpaHe, U3THABIICH BCIO KYJIbTYPHYIO HHTEIUTUTCHIINIO, Hayalla CO3/1aBaThCsl HOBas,
Mpe/laHHasi COBETCKOMY CTPOIO TE€XHUYECKasi MHTEUIUTECHINS 13 TOTOMKOB pabo4ymnX U
KpecThsiH. [Ipudaem mMaciTaObl GOpMUPOBAHUS TAKOW WHTEJUTUTCHIINN OKA3aJIHCh
JI0OCTaTOYHO BHICOKUMH. HecMOTps Ha TO, UTO 3TU MHTEIUIMTEHTHI CKOPEEe MOTYT OBITh
Ha3BaHbl TEXHUYECKUMHU CTICIIUANCTAMH, HU TYMaHUTapHbIC, HA YKOHOMUYECKUE 3HAHUS
MM HE JaBaJUCh, KPOME JIOI'M «HAYYHOI0O KOMMYHHU3Ma», HIMEHHO CO3/IaHHE 3TOI
WHTEJUTMT €HIIUU, TIPUYEM B KOJIMUECTBE, 3HAUUTEILHO OOJIBIIIEM, YEM B
KalnUTAIMUCTUYECKUX CTpaHax, SABJISIETCS] OJHUM U3 HEMHOTUX PEATIbHBIX TOCTHXKEHUI
KOMMYHHCTHYECKOTO pexxuma. Benp i1t Toro, 4To0BI B BEICIINE yUeOHBIC 3aBEICHUS
MO3KHO OBLIO OTOOpaTh TOJIKOBBIX, IPEIaHHBIX MAPTUH JIIO/IeH, HEOOXO0AUMO ObLIO
BBECTH MOTOJIOBHOE CpeJlHee 00ydeHue. A 3TO TOKEe OBLIO OOIBIIMM JocTHx)eHHEeM. [Tpu
3TOM OJIHAKO, TaKue «O0yprKya3HbIe» HAyKH KaK TeHEeTHKa, KHOEPHETHKa, KOTOPBIE K TOMY
BPEMEHHU YK€ OIPEACIISUIN MyTH JATIbHEUIIIET0 Pa3BUTHUS YEJIIOBEUECTBA, OJTHAKO HE
YKJIaJIbIBAIUCh B KOMMYHHCTHUYECKHE JOTMBI, ObLTH MTPOCTO 3ampernieHsl. [Ipaktnyecku
HE MIPENO0/IaBAINCh HAYYHBIC TUCIUIUIMHBI CBSI3aHHBIE C OpraHU3aIeil peaqbHON
SKOHOMHKH, U OYPHO pa3BUBABIIUECS B 3TO BpeMs B MEPEAOBLIX CTpaHaxX 3amaja.
OnmnHako, ¥ 11e T0 OBUTH IpyTHe — CO3aHNe MOIIHOM MPOIMaraHAuCTCKON 1 BOCHHOM
MaIIWHbI, HEOOXOAUMOM TSl JOCTHKEHUS MUPOBOTO TocnoacTBa. OQUIransHo
MPOBO3IJIANIIEHHAS 11€JTb TTIOCTPOEHHUS CBETIIOTO KOMMYHUCTHYECKOTO OYIYIIEro MouYeMy-
TO OTOJIBUTANIACh BCE AANbIIIEe U JANbIIE MO BIUSHUEM JOKAIbHBIX 11esieil 60phObI co BCe
HOBBIMHU U HOBBIMH BparaMu.

A Bpar TeM BpeMEHEM JENCTBUTENBHO NMosBIICS. Yl UM BOIIpekHu BceM
KOMMYHHUCTUYECKHM TPOTHO3aM, OKa3aJIMCh HE T€ CaMbI€ UMIIEPUAITUCTHI, KOTOPHIE
MeIIay IPUX0ly KOMMYHU3Ma BO BCEM MHPE, a COBCEM OJM3KHIA MO TyXy (arin3m.
[TosiBnenue dammsma B EBporne cBsizaHo, mo-BUAMMOMY, CO cieayronmm. [leppas
MHUPOBas BOMHHA MPAKTUYECKU HE PElIniia TeX MpobdiieM, KOTOPhIE MOCTaBUIIH Mepet
coboii mpaBuTenu ['epmanuu. ['epManust BoIIa U3 BOWHBI MoOexkAeHHOW. JKH3HB
HaYMHANIACh CHavaa, Ho yxke O0e3 Biactu Mimmneparopa. Hauanu ckinagsiBaThest
JeMOKpaTU4ecKre opransl BnacTi. OJJHaKo, FrepMaHCKOe OOIIECTBO Pa3AUPAIOCh
MpoTUBOpeuusiMU. Bce GombIlie roI0coB Ha BBIOOpAaX MOTyvaia KOMMYHHUCTHYECKAs
naptus. OgHako, B ['epManuu cpeu pa3InyHbIX KJIACCOB 00IIEeCTBAa, HAYWHAS OT
pabourx ¥ KOHYAs MPEJCTABUTEISIMHU apUCTOKPATUU BCe OObIe U O0bIe
YCUJIMBAIUCH HaIMOHANMKCTHYEeCKUE waen. OHM ObUTH a0COFOTHO MPOTHBOTIOIOKHBI
TE€M TEHJEHIUAM JIEMOKPATUH, KOTOPbIE MPUXOAUIN U3 HEHABUCTHBIX MHOTUM CTpPaH
3anana. Ctpax u 00s3Hb AEMOKpPATHYECKOTO Pa3BUTHUS PE3KO YCHIIUITUCH U MTOCIIE
MOpa3uBILIEro 3anajgHble CTPaHbl U CTABIIETO MUPOBBIM Kpu3uca. [Ipossuinch



aTaBUCTUYECKHUE JKEJIAaHUs CUIILHON PYKH, KOTOPAasi PELIUT BCE MPOOIEMBI TOCY1apCTBa,
OCYILLECTBUT PEBAHIII 33 IOPAKEHUE B IIEPBOM MUPOBOI1 BOIHE U CyMeeT 0OeaUTh
HEHABUCTHBIM KOMMYHHU3M. U Takas cuia, B KOHLE KOHLIOB YCTPOUBILAS BCEX U
00bEeIMHMBILAS HALMIO «HAIINX) POTUB OCTAIILHOTO MUPA , TOSIBUIIACH . ITO ObLI
¢amm3m. dammsm B35 MHOTOE OT CBOETO KaXKYILErOCsl aHTUIIOAa — KOMMYHH3MA.
Mexay HUMH ObUIO , Ka3aJI0Ch Obl CYILIECTBEHHOE, HO, KaK OKa3aJloCh COBCEM HE CTOJIb
BA’)KHOE IIPOTUBOPEYHE.

KOMMyHHCTBI cunTall CBOMM IJIaBHBIM BparoM BCEMHUPHBIN KanuTanusM. s
(ammcToB KamuTaINU3M KaK TaKOBOM BOBCE He ObLI BparoM. Bparamu asist HUX ObLTH
JIIOAM HE «HAle» KpoBU. /[peBHHE MHCTUHKTBI POJOBBIX TPAIULMNA ObLT IPUBHECEHbI
VMU HAa COBPEMEHHYIO II0YBY U IIPUHECIIU CTPAILLHBIC IUIOABI.

OpHaKo METO/Ibl U OKOHYATENIbHBIE IIEJT 000MX MOJIUTUYECKUX PEXKUMOB OKa3aIUCh
naeHTuYHbIMU. HO B 9TOM cTpaniHoM COPEBHOBAHMM, 3aKOHYMBIIEMCSI BTOPOX MUPOBOM
BOIHOI, O0JIee CTpaIIHbIM I 4eJI0BEYECTBA, IPOTUB KOTOPOro 0OBEANHMWINCH B KOHLIE
KOHIIOB aHTHUII0/1bl — TOTAJIUTAPHBIM KOMMYHM3M U JIMOEpaIbHBIN KallUTAIN3M, OKa3aJICs
BCE JK€ PACUCTCKUHN (allinu3M.

XOoTs nepes BTOpO MUPOBOM BOMHOM BOBCE HE BCE BBITJIAENO TaK OJHO3HAYHO.

CHauazna ¢ gamu3MoM, KOTOPbIH B pa3In4HbIX (hopMax MOSBUIICS HE TOJIBKO B
I'epmanun, HO 1 B Utanuu, u B Mcnanuu, u B IlopTyranuu u B HEKOTOPBIX APYTHX
€BPOIEHCKUX CTpaHax, I/le KaMTAIUCTUYECKUE OTHOLLEHUS TOJIbKO HaYaJIn
CKJIa/IbIBaThCS, a JJEMOKpAaTUUECKUE TPAJAULIUU He ObUIN CHIIbHBI, TOKa3aJics 3araiHou
Oyp>Kya3uu HOBBIM OpYXKHEM, KOTOPOE JIETKO IIOMOXET UM CIIPABUTHCS C HACTyHaBILEH
10 BCEM JIMHUSM, 0OCOOEHHO I0CJIe SKOHOMUYECKOTO KPU3HCa, TOCTaBUBILIETO MO
BOIPOC CaMO CYIIECTBOBAHNE KAaIUTAIMCTUYECKOTO 00IECTBAa, KOMMYHUCTHYECKOI
WJIC0JIOTHEH, BCE MPENIECTH KOTOPOH OHM yxe Buaenu B Poccuu. Opyxuem, KOTopoe
OyzeT JIerko BEIOPOCUTH MOCJIE TOTO, KaK MOCTaBJIeHHAs Iepe]] HUM 3aaa4a Oyer
pemeHa. O1HaKo, IPaKTHYECKU Cpa3y Mociie IeMOKpaTHIECKOro o popme npuxoaa
I'utnepa k Bnactu B I'epMaHuy, cTano MOHATHO, KAKUMHU METOJIaMH OH Oy/ieT 100uBaThCs
CBOMX LI€JIeH U KaKHe LeJIU OH CTaBUT nepe] coooi. OaHaKo, 0TKa3aThCsl OT CBOMX HAEH
PYKOBOAMTEISAM IEMOKPATUYECKHUX FOCYAAPCTB, KOTOPBIE €LIE HE BBILIIN M3 MEIECHOK
(deonanuzmMa 1 KOJIOHUAU3Ma, ObUIO He Tak npocto. [loaToMy ObLTO MooLIpeHNE
¢amuncToB BIUIOTH 10 MIOHXEHA.

Opnnaxo nu Kommynucruueckuii pexum B Poccuu B munie Mocuda Cranuna
BCKOPE IMOHSJ, YTO Pa3IMuUs MEKIY IIOCTPOCHHBIM UM COLMATIM3MOM U HallMOHAJI-
COLIMAJIM3MOM, CO3/]aBaeMbIM (halIlcTaMu, IPaKTHUECKU OTCYTCTBYIOT. U Torna
o0pa3oBaiics ATOT CTPaHHBINA Ha MEPBBIH B3I MakT MosoToBa- Pub6enTtpona,
sIBUBILIMICA HadanoM Bropoit MupoBoii BoliHbI, B KOTOpO# € camoro ee Hadajia JiBa
TOTANIUTApHBIX rocynapctsa, Coerckuit Coro3 u (ammcrtckas ['epmanus BoeBanu
COBMECTHO, KX bl CTPEMSICh K OJTHOM M TOM Ke JIJIst ce0sl e — MUPOBOMY
rocnozictBy. OJIHaKO, TaKk MPOJOJIKAIOCH HE JTOJITO.

Ho npexne, ueM oOpaTuThCst KO BTOPOIl MUPOBOM BOITHE, pACCMOTPUM 3Talbl Pa3BUTHUS
3amagHoit nemokpaTtuu. [lepBas MupoBas BoiHa, XOTS U 3aKOHUYMBILIASCS 10Oe0H
Pa3BUBANOIIMXCA 3anagHbIX JEMOKpPATHil, OKa3aia TAKKE U BHYTPEHHHE IPOTUBOPEYHS,
CBOWCTBEHHbBIE HOBOMY OOIIIECTBEHHOMY CTpoI0. [IpoTuBOpeuns Mexay KOJIOHUATbHBIMU
CTpaHaMU M CTPEMIICHUE UX MEPEIEIUTh MUAP, IPOTUBOPEUUS MEXK Yy KOJOHUAMH U
METPOTIOJIUSAMH, IPOTUBOPEUUS MKy KAllUTAIOM U HAaeMHBIMU PabOYMMH, 12 U



BHYTPEHHHUE NPOTUBOPEUHS CAMOI0 KalIUTAIMCTUUYECKOIO PbIHKA. BO3HUKHOBEHUE K€ B
Poccun totanurapaoro KoMmMyHHUCTHYECKOTO pesKMMa MPUBETIO K €1Ie OJHOMY
MOILIHOMY IIPOTUBOCTOSIHUIO — MUPOBOT'0 TOTAJIbBHOI'O KOMMYHHU3Ma U HE OKPEIIIIETro elle
BO MHOTMX CTpaHax JInOepanbHOro Kanuraiuima. EcrecTBeHHOE pa3BUTHE, Ka3aIoCh,
JIOJKHO TIOTJIOTUTh KalMTAJIU3M U BBEPTHYTh MUP B IIyYMHY HOBBIX BOWH, B KOTOPBIX,
YUUTBIBasi OypHO pa3BUBAIOLIYIOCS MPU KallUTAIU3ME U IPUHOCALIYIO CBEPXIPUOBLIH €€
MIPOU3BOIUTEIISIM BOCHHYIO TEXHUKY, BO3MOXHO YK€ He Oy/eT mooeIuTenei.
JIOTIOJIHUTENBHBIM CTPAIHBIM yApPOM IO UJEOJIOTUH JINOEpaTbHOM JEMOKPATUH SIBUJICS
MHPOBOM 3KOHOMUYECKHUI KPU3UC TPUALATHIX T'OJ0B, IOCIE KOTOPOIO JIUAEPHI
3amaaHbIX CTpaH HE TOJBKO JOMYCTHIIM, HO BO MHOTOM U MOJACPKUBAIN JUKTATOPCKUE
(ammcTcKue peKuMbl IPUXOAMBIINE K BIACTH B IICHTPAJILHOHN U 105)KHOU EBporie.
Opnako He0OXOIMMO OTMETHUTD, YTO B CTpaHaX ¢ HanboJsee MOJIBUHYTON K TOMY BPEMEHHU
JEMOKPAaTUYECKON CHCTEeMOH YIpaBJIeHUs, TAKUX Kak BenmukoOpuranus u Habupasime
cuty CLIA, yxe B OJHON Mepe MPOSBHINCH TOJIOKUTEIBHBIE CTOPOHBI IPaXkIaHCKOTO
o011IecTBa, OCHOBAaHHOTO HA JIEMOKPAaTHIECKOi (popme yrpaBieHus, 6e3yCIOBHON
3alUTe TPAXKIAHCKUX MPaB U CBOOO] rpaskJaH U YaCTHOM COOCTBEHHOCTH M PHIHOYHOMN
dbopme obmena Toapamu. [Ipu 3tom CIIIA npuxoauaock 0THOBPEMEHHO TPEO/I0JICBATh
TSDKEJbIE TIOCIIE/ICTBUSL PACOBOTO paOCTBa, BHUIMBABIIHNECS B Pa3IMUHbIE POPMBI
HallMOHAJIBHOW M pacOBOI HEHAaBUCTH, a AHTJIMHCKOMY ITPaBUTEIBCTBY — pa3OUpaThes ¢
OCTaTOYHBIMHU MOCJICICTBUSIMU PACIPEICTUTEIbHBIX , @ HE PHIHOYHBIX OTHOLICHHIH,
KOTOpBIE CYILIECTBOBAIM MEX1Y METPONOINEN U €€ MHOTOYUCIIEHHBIMH KOJIOHUSIMH.
Jist TOoro, yToOB! pa3oMpPaTHCS CO BCEMHU 3TUMH TPYAHOCTSIMHU MOJIUTUYECKOTO U
SKOHOMMYECKOTO XapaKTepa OJIHOTO, XOTh U OU€Hb OOraToro OIbITa MOJIUTUKOB OBLIO
Maio. Heo6xoaumsl ObutH TIyOOKHE TeopeTHueckue punocodckue, MOTUTHIECKUE U
SKOHOMMYECKHE UCCIIEIOBAHUSI, KOTOPBIE BCKPHIBAIU OBl CYTh MPOUCXOSAIIUX B MUPE
M3MEHEHMH U YKa3bIBaJld Ha HanOoJiee 11e1ecoo0pa3Hble CTPYKTYpPhI TOCY1apCTBEHHOTO
YCTPOWCTBA U SKOHOMUYECKOU MONUTHKU. OCOOEHHO SIPKO HEOOXOIUMOCTh B TaKUX
HCCIIEI0OBaHMAX MposBHIIachk nocie BecemupHoro kpusuca 30-x ronos, korna
PYKOBOIUTENN Hanboee pa3BUTHIX CTPAH MOHSUIN, YTO MUP, KOTOPBII OHU CO3/1aI0T,
YypeBaT INyOOKUMH BHYTPEHHUMHU MPOTUBOPEUHUSIMHU, KOTOPbIE HEOOXOIUMO pa3peraTh
3apaHee, He J0BOJS JIeN0 A0 KaTtacTpood.
W uMeHHO B 3TO BpeMs MOsABUIACKH OiecTaiias miesna puiaocopoB-3koHOMHUCTOB. JI. (oH
Muzec, ®.A.don Xaiiek, JI. Po66unc, Y. besepumx, k. M. Ketine, K. [Tonmep u
MHOTHE JIpyTue Ha OCHOBE HOBBIX YCIOBUH MOAPOOHO MPOAHATM3UPOBAIIU
TEOPETUYECKHE IOJIOKEHHUS SKOHOMHUCTOB HauaIbHOT'O KalIUTATUCTUYECKOTO
HAKOIJICHUS U YETKO C(OPMYIHUPOBAIM OCHOBHBIE IPUHIIMITBI OTKPHITOTO 00IIeCTBa,
OCHOBaHHOTO Ha IpaBax U cB000/Iax OTAEIbHOTO UH/IMBUYYyMa, KOTOPbIE CTaBSITCS
BBIIIIE JIIOOBIX KOPIOPATHUBHBIX, B TOM YHUCIIE M FOCYJapCTBEHHBIX HHTEepecoB. Cpean
3THUX IpaB, KPOME €CTECTBEHHOTO IS TMOepasoB MpaBa Ha KU3Hb U TPaKJaHCKUE
CBOOO/IbI, TJTABHBIM MTPU3HAETCS UMU MIPABO HA YaCTHYIO COOCTBEHHOCTh, KOTOPOE
0€3yCJI0BHO JOKHO 3aIIMIATHCS TOCYJapCTBOM M BCEM MEXIYHAPOIHBIM
cooOmiectBoM. EcTecTBeHHBIM U HanboJiee OBICTPHIM CIIOCOOOM Nepeaayu HHGopMaIuu
B OTKPBITOM OOILECTBE OHU CUUTAIHN PHIHOYHBIE OTHOILIEHUS, KOTOPbIE, 10 UX MHEHHUIO,
HanboJiee TOUHO U OBICTPO OTPAXKAIOT T€ U3MEHEHUSI, KOTOPBIE IPOUCXOIAT C
Pa3IMYHBIMU JIIOJIbMU B Pa3IMYHBIX reorpa@uueckux Toukax npocrpaHcTBa. Hu onun
PYKOBOJIUTEN CTPaHbl HE MOXET HUKOTJa UMETh BCIO HH(POPMALINIO, KOTOpast



pacnpeziesieHa MeX 1y YeJI0BEUYECKUMU UHANBUIYYMaMU U IPOSIBIISAETCS B PhIHOYHBIX

OTHOIICHUAX MeKTy HUMU. OTCI0/1a BHITEKAET HEBO3MOXKHOCTh B TEUEHHUE AITUTEIILHOTO

BPEMEHMU MOJHOCTBIO YIPABJISITh PA3BUTHUEM SKOHOMHUKH CTPaHbl CO CTOPOHBI

rocynapctBa. HermocpeacTBeHHOE rocy1apCTBEHHOE YIIpaBiIeHHE YKOHOMUKOM, 3a

HCKJIIOYEHUEM CTPECCOBBIX, BOCGHHBIX WM MTPEIBOCHHBIX CUTYAINH, C HEN30€KHOCTBIO

MIPUBOJIUT CHAaYasla K MajbIM, a 3aTeM U K KPYITHBIM IIpOBajaM, KOTOpPbIE B KOHIIE KOHIIOB

OKa3bIBAIOTCS KaTacTpopuuHbiMU. OTCIO1a BRITEKAET OCHOBHOM MPUHLIUI JTHOEpaTbHON

HSKOHOMMKH. KaK MOKHO 0oJiee MOoTHOe OT/eNIeHHe phIHKa OT rocyaapcTta. Ha Bonpoc o

TOM, KaK kK€ IPOMCXOUT B3aUMOJICHCTBHE TOCYAApCTBA U PbIHKA, U JJIsl YETr0 BOOOIIe

HY>KHO T'OCYAapCTBO — CJIEI0BAJ JOCTATOYHO YETKUN U OJHO3HAYHBINA OTBET.

l'ocynmapcTBo JOMKHO M3aBaTh 3aKOHBI, KOTOPBIC OBl HAMITYUIIINM 00pa3oM

oOecrnieurBaly MpaBa rpakJIaH U B TOM YHCIIE ONITUMAIbHOE U YCTOMYUBOE

(GyHKIMOHMPOBAHUE PBIHKA, 1 KOHTPOJIUPOBATH UX BBIIOJIHEHHE.

KonTpomnep nubepanbHOro odiiecTBa JoMKEeH ObITh pacillelyieH Ha JIBe
COCTABJISIOLINE, BHIIOIHSIONINE PAa3INYHble (YHKIIMU. AKTUBHbBIE B 3KOHOMUYECKOM
OTHOIICHUH JIFOM WJIHM TPYIIIBI JI0AEH CBOOOTHO B3aMMOJICHCTBYIOT MEXKy COOOM B
paMKax pbIHOYHBIX OTHOILIEHUH, B pE3yJbTaTe KOTOPHIX OCYIIECTBIIAETCS Haubosee
OBICTPBI OOMEH MaTepHe, SHeprueil 1 nHpopManue. Mepoii, Mo3BOJIAIONICH
OIpEeEIUTh SKBUBAJIEHTHOCTh TAKOIO 0OMEHA SIBJISIETCS 1I€HA TOBapa, BbIPAXKEHHAs B
JICHEe)KHOM dKBUBajeHTe. [ 'ocyjapcTBeHHAs BJIACTh HE JOJHKHA HEMOCPEACTBEHHO
BMEIIMBATHCS B PhIHOYHBIE OTHOIIECHUS HHAYE, YEM ITYyTEM COOTBETCTBYIOIIETO U3/1aHUS
3aKOHOB U 00€CITeYeHUs] HEYKIOHHOT'O UX UCIOJNIHEHUs. B 3TOM ciydae coctosiHue
PBIHKA, JUISl OIIPEIENICHNs] KOTOPOTO CYIIECTBYIOT KypChl BAJIIOT U Psi/i CHIEIUAIBHO
BBEJICHHBIX NIOKa3aTeNeH, sBiseTcst Hanbosee TOHKOM 1 Hanbosee ObICTPOit
nHpopmanyen 00 IKOHOMUYECKOM COCTOSIHUU CTPaHbl, TPYIIIIBI CTPaH U Jaxe
HKOHOMHYECKOM CUCTEMBI BCETO UEJIOBEYECTBA B 11E€JIOM (32 CUET COMOCTAaBJIEHUS KypCOB
BaJIIOT Pa3JInYHbIX cTpaH). ['ocynapcTBo, KpoMe 3aKOHOAAaTeNbHON (QYHKIUU U (PYHKUINN
o0ecrieyeHurs BBIIOJIHEHHS 3aKOHOB, 0053aHO0 OpaTh Ha ce0s Te, KOTOPbIE HU OJIMH U3
YYaCTHUKOB PbIHKA B35ITh Ha c€0s1 HE CMOKET, HO KOTOPbIE HEOOXOIUMBI JJIs
HOpPMAaJILHOTO CYIIECTBOBaHMS OOIIECTBA BHYTPU 3TOTO rOCy1apCTBa.

1. Ob6ecneuenne 0€30MaCHOCTH TOCYAAPCTBA U BCEX €T0 TPak/aH.

2. OO6ecrieueHue BO3MOXKHOCTH CYIIECTBOBAHUSA TeX TPaKAaH, KOTOPbIE MO
00BEKTUBHBIM NMpUYHHAM (00JI€3Hb, CTAPOCTh U T.[I.) HE MOTYT B PaMKaX PhIHOYHBIX
OTHOIIEHUHN COJIepKaTh ceOsl cCaMu.

3. Obecrieuenue BceoOIero 0OyueHus rpaXk1aH U COXPaHEHHUS HAyIHOTO TIOTEHITHAa
CTpaHHI .

4. OobecrieyeHre MPUHATHS HEOTJIOKHBIX MEP B ClIyuyae BOSHUKHOBEHUS UPE3BbIYAMHBIX
I0JIO)KEHUH IKOHOMUYECKOTO U MOJIMTHYECKOTO XapakTepa.

5. IlpoBenenue 3¢ (heKTUBHON BHENIHEW MOJMTHKH, OOeCceurBaoIei 6e301MacHOCTb
CBOUX I'pa)</1aH, HaXOAIIMXCS 32 pyOeKaMu CTPaHbl MITH OCYIIECTBIISIONINX
MEX1yHapOJHbIE TOPTOBBIE OTEpaAIUH.

Brinmonnenue Bcex 3THX (QYHKIUIT BO3MOXKHO TOJBKO B PAMKax BCE TE€X )K€ TOBAPHO-

JIEHEKHBIX OTHOIIIEHUMN, TIPH COOTIOJICHUHU OOIIUX ISl BCEX TpaxKaaH 3aKOHOB. Jlyst aToro

B CBOOOTHOM OOIIIECTBE BBOJUTCS HAJIOTOBOE 3aKOHOAATEIBCTBO, KOTOPOE JOIKHO

BBITIOJTHATHCS BCEMH WiIEHAMU OOIIECTBA U HapYyIIEHHE KOTOPOTO SIBJISIETCS CEPhe3HBIM

IIPECTYIUIEHUEM.



Oco0yro poJib B OTKPBITOM OOIIECTBE JIOJDKHA UTPATh CBOOO 1A CIIOBA,
IPENATCTBYIOIIAs BJIACTh MPEAEPKALIMM CKPbIBaTh OT OOJIBIIMHCTBA HEBBITOIHYIO UM
nH(OPMAIINIO, CYIIECTBEHHO OIPaHHYMBAs TEM CaAMbIM ITPOU3BOJILHBIM 00pa30M CBOOOIY
IpaXaaH.

W3 0OCHOBHBIX MOJIOKEHUN TEOPUH JINOEpPAIbHOTO O0IIECTBA BHITEKAJIO, YTO
JanpHeliee pa3BuTHE 00IIECTBA PACIIUPEHHOIO BOCIIPOU3BO/ICTBA JOJKHO ObUIO UATH
I10 ITYTH CIVIaKUBAHUS COLIMATIBHBIX IPOTUBOPEUYNN KaK MEKy HAEMHBIM TPYIOM U
KalUTaJIOM, TaK U MEKIy METPONOJIUAMHU U KOJOHUAJIBHBIMUA CTPAHAMU,
B3aMMOOTHOLIEHUS MEKIY KOTOPBIMU JOJDKHBI ObUIM ITEPEUTH HA YPOBEHD PHIHOYHBIX
B3aMMOOTHOULIEHUH, YTO, B CBOIO OY€pEe/lb, ClIeJIan0 Obl He HYKHOI KOJOHUAIIbHYIO
3aBHCUMOCTH M 00ecieuymio Obl KOJIOHHAJIBHBIM CTPpaHaM CBOOOIY BHIOOPA JalbHEHIIIETo
IIyTH Pa3BUTUSL.

DT NOJI0KEHUS Ka3alluch 0COOEHHO CMEIBIMU BO BpeMeHa MupoBoro kpusuca u
OypHOro pocTa BOCHU3UPOBAHHBIX 5 KOHOMUYECKUX MALINH TOTAJIUTAPHBIX
KOMMYHHUCTHYECKHX M (harmmcTcKux rocyaapcT. OHaKo oHN 0a3upOBaIKCh Ha
IITyOOKHX TEOPETUYECKUX UCCIICAOBAHUAX M HAXOAUIN MOJATBEPXKICHUE B aHAIIU3E
MHUPOBOM 3KOHOMUKU. KpoMe Toro, ppIHOUHbIE B3aUMOOTHOILIEHUS] YaCTUYHO OKa3aIHCh
IIO/IBEPKEHHBIMU MAaTEMaTUYECKOMY MOJIEIMPOBAHUIO, YTO I103BOJISIIO CTPOUTH YaCTHBIE
MaTeMaTHYeCKUE MOJIETH PhIHKA U IIPOBEPATh UX B IPAKTUUYECKON AESITEIbHOCTH.
Opnako, B nepuoz nepes BTOpoil MUPOBOM BOMHON BCE ATH TEOPETUYECKUE PACCYKACHUS
MMENH O4E€Hb Majloe OTHOIIEHHUE K JeiicTBuTenpHOCTH. [locie npuxona k Binactu
I'mtiepa Haganack packpyTka B ['epMaHuu MOIHOM IIPONAraHUCTCKON U BOCHHOU
MalIuHbI, 0a3MpoBaBIIEHCA HAa YHTY3Ha3M€e MacC, akTUBHO NMPUHSABLINX
HaIlMOHAJMCTUYECKYIO NTOKTpUHY [ UTIepa, HOCUBIIYIO HEKOTOPYIO IIPUMECH
COLIMaJIN3Ma, U OJHOBPEMEHHO MOJIJIEpKaHHYIO0 BOPOTUIIAMH KPYITHOTO OM3Heca,
MOJTyYMBILIUMH KPYIIHbIE BOGHHBIE 3aKa3bl. DTa JAEATENbHOCTb ObLIa OATBEPKICHA
aKTUBHBIMM JIEHCTBUSAMU B O0pbO€ 3a YMCTOTY apuiickoii packl. EBpen, 1ipirane, Hapoibl,
W3/laBHA XXUBIIKE B ['epMaHuy, HO CUMTABIIMECS, IO MHEHUIO [ UTIIEPOBCKUX MIE0JIOTOB,
BparaMuy Halluu, Ha4yaJld METOJUYECKH YHUUTOXAThCsl. PalncTKas MpornaraiiucTkas u
MUJIMTAPUCTKAS MAIIMHA TPU NOIJEPKKE MPAKTUUECKH BCETO HApoAa, Te, KTO HE
MOAJIEP>KUBaJ, TUO0 OeKan U3 cTpaHbl, JINOO MOMaial B KOHIEHTPALMOHHBIHN JIarephb,
Hayaja MUHTEHCUBHO pacKkpyunBaTbcs. Ho packpyTka HeBO3MOkHa Oblia 0€3 MUILH.
Nnaye 651 Bce BbI10XJI0CH. Y 0ueHb OBICTPO HaYaIHMCh 3aXBaThl COCETHUX 3€MEIIb, Ha
KOTOpbIE Y (paIIicTOB OBLTH MPETEH3UU. A MPETEH3UH, €CTECTBEHHO ObUIN HAa BECh MHUP.
[Ipu 3TOM 1IETBIO OBLIT HE TOJBKO 3aXBaT BCEr0 MHUPA, HO M YCTAaHOBKAa B HEM pacoBOI0 U
HAIIMOHAJIFHOTO IPABOBOI'O M UMYIIIECTBEHHOTO HEPABEHCTBA C HEKOeH (paHTacTHUECKON
PBIHOYHO paclpeaesIuTEeIbHON SKOHOMUYECKOH cuctemoi. [lo-BuinmMomMy, naeanom aiis
I'utnepa Obiia UMMEpHsi, 0ECKOHTPOJILHO yIpaBiisieMast (DIOpepoM U ero napTuei u
Oasupyromiasics Ha KalUTaJTUCTHUYECKUX OTHOIIEHUSX BHYTPU METPOIOJINU U
MPUHYIUTETFHOM pabCTBE B KOJOHUAIBHBIX 3eMIIsiX. Takast uMIepusi, OHaKoO, Ka3aloch
OBl Oa3MpoBaBIIAsICS HA IPYTOM MICOIOTHH, yKe Obl1a co3nana CtamuubiM B Poccum.
I'utnep, onupaBIIKiics Ha TPOMBIIIJICHHYIO MOIIb 3HAYUTEIBHO 00Jiee pa3BUTON
I'epmanum, okaszaiucs XOpOUIMM YYEHUKOM, B TEMIAaX peaau3aluy CBOUX Uaeh
CTPEMUBIIUMCS IIPEB30UTH CBOETO YUHUTEIIS.

3axBaToM ABCTpHH (paKTHUUECKH Hadajgach Bropas mupoBas BoitHa. OTHAKO CTpaHbI
3amaza He cpa3y MOHSIIN, KAKOe YyJOBHIIE OHHU BBIPACTHIIN 1151 OOpHOBI C



KOMMYHH3MOM. Tonbko nocie 3axBara YexociaoBakuu 1 MIOHXEHCKOTO COIVIAIICHUS] OHU
CTaJlu Bcepbe3 BocrpuHuMarh amouiuu dammuctckoii ['epmanuu. Onnako, camoe
MHTEpECHOE, YTO | 'epMaHmst OKa3anach BOBCE HE OJIMHOKON B CBOMX amMOuiusax. B
ctpanax KOxunoit EBponbl Mtanuu eie panpiie yem ['utiep, npuiien K BIacTH Npu
BceoO1el 1o0BU Hapoa (ammucTckuit tuaep MyccolmHi — UMEHHO €ro
yepHOpyOalIeuHUKH pUHecIu B Mup cioBo ¢ammusm. B Mcnanuu u [loptyranuu taxxe
BCTYNMBILIKX Ha ITYTh IEMOKPATUYECKOTO PA3BUTHSI 3HAUUTENBHO MO3KE APYTUX
€BPOIEICKUX CTPAaH HA IyTH IEMOKPATHYECKUX PEBOIOLNN, TPO3UBIINX 10 IPUMEPY U
Ipu noaaep:kke Poccuu nepeitu B IposieTapcKue, Ha UX IyTH BCTAJI MOAACPKUBACMbIN
I'utnepom dammuctckuii qukrarop ®panko. B [TopTyranuu BiacTh 3aXBaThI IUKTATOP
Canazap.

Oxkazanoch, 4YTO KanuTainu3M, 0COOEHHO Ha CTaJuU nepexoa ot (heoaanuzMa u
KOJIOHHAJIbHBIX 3aXBaTOB K CBOOOJHOMY OOILECTBY, HE TOJIBKO MOKET Y>KUBATHCS C
TOTAJIMTAPHBIMHU PEXKUMaMH, HO, KOT/Ia BOIIPOC KacaeTcs BbLKUBAHUS TMO0 B 60phOE cO
CTPEMSLIUMHUCS JIMIIUTD MPABAIIYIO B CTPAHE AIUTY BHYTPEHHUMHU CHJIaMU, HallpUMep,
KOMMYHHCTaMHU, JINOO C COTIEPHUKAaMU BHE CTPaHbl, @ MHOT/Ia U MPOTHUB TE€X U IPYTHX caM
[IPU3BIBAET «CUIIBHYIO PYKY», HECYIIYIO UJCOJOTHIO PACOBOM MM HAIlMOHAIbHON
HEHABHUCTH, TO €CTh UCIOJIb3YET T€ YEPThI XapaKTepa YeJIOBEKA, KOTOPBIE MO3BOJIMIINA EMY
BBDKUTH B JKECTOKMX YCJIOBHUSAX MEPBOOBITHOTO, PaOOBIIAICIBUECKOTO, 13 U (Pe0qaTbHOTO
CTpOsi, HO KOTOPBIE B YCIOBHIX Pa3BUBAIOIIEIOCS KallUTaIN3Ma U BBICOKHX, 0COOCHHO
BBICOKMX BOCHHBIX TEXHOJIOTHIl HECYT UesnoBeuecTBY rulenb U paspyuienue. Eciu
HKCTPANOIMPOBATh Ha Oyaylee, KOraa B pyKax JIfofiel oka3blBaeTcs Bce Oonee u 6osee
pa3pymuTenbHoe opyaue - pammsm - 370 6e3yciioBHas THOeNb yenoBedecTBa. OmbIT
Bropoii Mupogoii BoiiHbl, kak Ham KaxkeTcs, 6€3yCIIOBHO IOKa3all 3TO.

Ho na cTopone ¢ammuctckoii ['epMannu BBICTYIHIIO €1I€ OJHO TOCYIapCTBO —a3UaTCKOe
rocynapctBo —Anonus. Uctopus pa3sutus SAnoHun, 0COOEHHO, B ITOCIEIHUE CTO JET
MoKasaresibHa.. Maias o TeppuTOpUU OCTPOBHAS CTPAaHA, B UEM- TO [TOXO0XKast Ha
Benuko6purtanuto. HezaBucumast ot Apyrux cTpaH U OYeHb JOPOXKMBILAS CBOCH
HE3aBHCUMOCTBIO, B TEUEHUE MHOTHX JIET SIMOHUS COXPaHsJIa OYTH ITOCTOSHHOE
HaceJIeHHe, paB/a, He COBCEM OJJHOPOAHOE CHayaja (SHOHIbI IPECTABISAIOT CMEIIEHUE
HapOJIOB JKEJITON 1 YEPHOI aBCTPANIOMIHON Pachl ), OJHAKO CTAHOBUBILIEECS CO
BpeMeHeM Bce 0osiee 0 JHOPOAHBIM. W penurus y HUX cMellaHHas- CMMON03 IpeBHEN
CUHTOMCTCKOM PENTMTHH U MPUILIEIIETO ¢ 3anana oymam3ma. Ha SImoHckux octpoBax,
IIOLIa/lb KOTOPBIX UTAK Malla, IPUrOHAs /IS )KUIIbS ¥ CEJIbCKOXO3SIICTBEHHOTO
MCIOJIb30BAaHUS 3eMJISl COCTaBJISIET TOJIKO HEOOMbIIYIO YacTh. Kpome Toro, octpoBa
HaXO/ATCS B 30HE BBICOKOH CeCMUYECKO# akTUBHOCTHU. Bee aTn ycnoBus TpeboBanu ot
SITIOHIIEB OTPOMHBIX YCUJIMH JIJIsl 3JIEMEHTAPHOTO BHIKMBAHUS B paMKax
ycTaHoBuBIIerocs TaM (eonanbHoro crpos. OHako HHKako# (enanpHON
pa3apobiieHHOCTH B SIMOHUY He ObLI0, Ja OHa ObliIa M HEBO3MOYKHA -CIUIIKOM Majo
3emin. Mepapxuueckas MoHapiieckas (opma MpaBiieHHUs BO TJ1aBe ¢ «00XKeCTBEHHBIM
MHUKAJI0» — SBJISIIACHh €CTECTBEHHOM JIJIsl 3TUX ycioBHi. B o01miem - Hamonro
3aKOHCEPBUPOBAHHBIN HEPAPXUUECKHM MOTY-POIOBOM, OTY(HEOJaIBHBINA CTPOH.
Curyanus pe3ko U3MEHUIach B IEBATHAAIATOM BeKe, KOT1a SIMOHLIaM y1aJI0Ch
MO3HAKOMUTHCS ¢ 3anaIHbIMU JOCTHXKEHUSIMU B 00JIacTH TexHoJIoruu. Mepapxuueckue
pyKoBoaUTENN SMOHUH UCIIOIB30BAIU TPYI0II00HE U OPraHU30BAHHOCTH CBOUX
MOTYMHEHHBIX JUIS PeaTU3allii BOSHUKIINX Yy HUX aMOUITMO3HBIX KOJIOHU3aTOPCKUX



1aHoB. Havanock co3ganre coOCTBEHHON MPOMBIIIUIEHHOCTH, B OCHOBHOM, BOGHHOM,
JUTSL peaTu3aiiy BCe TeX JKe aMOUIui - co3aanus Benukol Slnonun 3a cuer He
3aXBayECHHBIX €IIE eBponeiiaMmu cTpad A3uu, B yacTHOCTH, Kopeu u Kuras, a taxoke 3a
CYET CTpaH, KOTOPbIE OHU HAJIEAJIMCh BBIPBATh U3 EBpONENCKOro KOJIOHUAIbHOTO
BJIaJIbIYECTBA. Bee TO ke ToTanuTapHOe UMIIEPCKOE, UAYIIee OT nepBbix Umnepui, a
CKOpee BCEro OT MPUPOIHOIN arpecCUBHOCTH MEPBOOBITHBIX JIFOJICH MBILILICHUE,
HaJIOKEHHOE Ha BOEHHBIE BO3MOXXHOCTH COBPEMEHHOI'O MHAYCTPHUAIBLHOIO OOIIECTBA.
OpHol U3 NepBBIX MONBITOK, B KOTOPOU OblIa OpoOOBaHa co3/1aBaeMas BOCHHAs
MamrHa 0b1a Pyccko-Anonckas BoitHa 1904-1905 rona. IloneiTka oka3anace
ycnemHoi. HoBblii, MOJIOI0M arpeccop CTOJIKHYJICS CO CTapOi KOJIOHHAIbHOM
(beonanpHON UMIIEpPHE, TOIBKO-TOJIBKO HAUMHAIOIIEH TePEX0IUTh HA PENIbCHI
WHYCTpUaIbHOTO npou3BojacTBa. Yepes 30 et mnpaButenu SmnoHUM ObUIN yXKe BIOTHE
rOTOBBI PEAIM30BbIBATh CBOU aMOMIIMO3HbIE I1aHbl. Haresncs u coro3HuK —
ruTiepoBckas ['epmanus. K aToMy ke BpeMeHH 110 TeM K€ PUYUHAM, YTO PaHee B
EBponeickux crpanax, B SloOHMM Hadascs pe3kuil pocT HaceneHus. IIpu rotanurapHon
MICUXOJIOTHH 3TO aBTOMATHYECKH BEJIO K HEOOXOAUMOCTH PaCIIUPEHHUS, a CIeI0BATEeNbHO,
MIOKOPEHUs APYTUX HAPOJ0B, KOTOPHIE €CTECTBEHHO ObLIIM HA3BaHbl «HE HAIIMMM». XOTS
SITIOHIIBI, HE IOXOJIUJIN TI0 YPOBHIO 3BEPCTB JI0 TOTO, YTO TBOpUIM I'epMaHckue
(bammcTel, HO MPEIBICTOPUH MTOSIBIICHHSI UMIEPUATMCTCKIX aMOUINI OKa3aJIuCh
CXOKHUMH.
Bropas MupoBas BoiiHa numena HECKOJIBKO 3TanoB, OTACIISIBIIUXCA IPYT OT Apyra
NepeIoMHBIMU cOObITUAMU. [Iepeuncium HEKOTOpbIE U3 HUX.
1. Hewmenxkwuii annuitoc ABCTpUH.
2. Bropxenue HemieB B UexocnoBakHio,3axBaT ee. MIOHXEHCKOE COTJIallieHue ¢
3anaJHbIMU JIep>KaBaMu.
3. Ilakt- MonortoBa - Put6entpona. OdunuansHoe Haualo BTOPOil MUPOBOM BOIHBI.
Pazgen [Monsmm u crpan [pubantuku mexay Coserckum Corozom u DammcTckon
I'epmanueii.
Boiina Coserckoro Coro3a u1 OUHISIHANM.
3axBar QammcTckuMu Boiickamu @paHiuu U Ipyrux cTpad 3anagHoid EBpomsl.
Hananenne ®@ammcrckux Boiick Ha CoBerckuii Coro3s.
butea nmox Mocksou
Hanagenue Anonun na CILA.
bursa nox Cranunrpagom
10 Bricagka Coro3HUKOB B KOHTHHEHTaIbHON EBpone
11. TTo6ena nan 'epmanueit u Snonueit.
12. HropaOeprckuii mporecc.
OtmeTnM, 4TO B 3a BCE BPEMs BOMHBI HA ONPEIEICHHBIX €€ Tanax B HEMl MEHAIUCH
coto3Huku. [Ipuxona I'nutnepa k BnacTu Hayaics ¢ nojxora Pelixcrara, cyna Hag I'.
JIMMUTPOBBIM U pa3srpoMa KOMMyHHCTHUYECKOM napTuu ['epmannu. Jlo 1939 rona
3amaiHble CTPaHbI HESIBHO MOOLIPsM [ MTiepa B ero BOCTOUHBIX 3axBaTaX, Ha/IesACh
CTPaBUTb JIBYX arpeCCUBHBIX TUKTaTOpoB. B centsaope 1939 rona npowusorien croBop
I'ntnepa co CranunabiM 0 paszzaene 3emens Bocrounoit EBpornbl. C 3TOro MOMEHTa He
ToJIbKO ['nTiep, Ho u CTaJMH OTKPBITO BBHICTYIMIIM IIPOTUB CTPaH 3alaJHON 1EMOKPATHH.
Tak nponomkanock 10 1941 roma, korna I'mtiep nmokasan, KTO €ro ICTUHHBIE Bparu U
Hayas BOiHY Ha 1Ba (ppoHTa.
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C Tex 1mop BO3HUK €CTECTBEHHBIN albsiHC Bparos [ UTiepa — COI03HUKOB, KOTOPBII
B 1945 rony npuBen ux k mobene.

Konen BoWHBI IPUBEN K COBEPLIEHHO HOBOM PACKJIAJKE CHJI HA MUPOBOM apeHe.
[ToGemuTenu, Kak 3To OBLIO BCET/Ia B UCTOPUH YETIOBEUECTBA, Pa3ICIUIN MU Ha JIBE
cdepsl BaustHuA. [Ipu 3T0M, 4TO OKa3anoch 3aTeM HauboJiee MHTEPECHBIM, TPU CTPAHBHI,
Kopes, 'epmanust 1 BeeTHam ObLTH TIO/1€TICHBI Ha 1B YyacTu. U B kakoit u3 chep
BIIMSIHUS OBUIM YCTaHOBJIEHBI CBOM MOpsAAKU. Hadanock nmpsimoe cOpeBHOBaHHE JABYX
CUCTEM, UMEBILIUX MOCIIE BOMHBI IPUMEPHO PABHbIE BOCHHBIE CHUIIBI.

OpnHako, He BCe B ’TOM HOBOM MHUpE ObLIO Tak 110X0. O0e MPOTHBOCTOSBIINE TEIEPh
JIPYT APYTY CTOPOHBI, OCOOCHHO MOCIJIe U300PETEHUS aTOMHOM O0MOBI 1 OCOOEHHO Ha
MEPBBIX NOPAax MOCJIe OKOHYAHUSI BOWHBI IOHSIIH, YTO HEOOXOAUMO UMETh
MEXIYHApOAHBIN OpTraH, B KOTOPOM MOTJIH Obl peliaTbcs TEKyIIue IpooieMbl MUPOBOTO
coobmiecTBa. Benp HE TOMBKO U3 BOSHHOTO MMPOTUBOCTOSIHUSL COCTOUT JKHU3HD
YeI0BE4YeCKOro o0IecTBa, He0OX0IMMO MHOTIa A0roBapuBaThes. M Takoit MUpPOBOi
COBEMIATENBbHBIA OpraH, CHITPABIINI OIPOMHYIO POJIb B CTAOMIIM3AIIMKA MHPOBOTO
ycrpoiictBa — Opranuzanus O0beanHeHHbIX Haruil — mpoToTun MupoBOro KOHTpoJLIepa
- 0BT co3maH. XOTs 9TO ObLIA HE MepBasi B UCTOPHH MEKAYHApPOIHAS OpraHU3aIus
TaKoro poja, 0JHaKoO, I0-BUJIUMOMY, UMEHHO M0OCJIE BTOPOH MUPOBOU BOMHBI
YeJioBeYecKast MOIYJIALHS, HE3aBUCUMO OT OOIIECTBEHHOTO CTPOSI ¥ pEKHUMA YIPaBICHHUS
B TOM WJIM MHOW CTpaHe, MOHJIA, 4YTO 3€MJI OKAa3bIBAETCS MAJIOW JJIsl BBIPOCILETO U
MIPOIOJDKAIOIIEr0 OYpHO PacTH €IUHOTO YEIOBEUYECTBA, a CBI3U MEXKAY palloOHaMu MUpa
HACTOJIBKO BO3POCIH, YTO COOBITHS IPOU3OIIEIINE B OJHOM pailoHe MHpa ITOYTH
MIHOBEHHO MOJIYYaroT COOTBETCTBYIOLIYIO PEaKIIHMIO Ha APYTOM KOHIIE CBETA, XOTST JIU
3TOTO MPABUTENH UM HE XOTHT.

Mexny nByms nodeauBmrMu COrO3HUKAMU, PEKUMBI YIIPABICHHSI KOTOPHIMU
IIPETEH1I0BaJIM Ha TO, YTOOBI CTaTh MPeo0IaJalollMMU B MUPE, HA4aJloCh COPEBHOBAHUE.
DTO COPEeBHOBAHUE OYEHBb CKOPO MEPEPOCIIO B BOCHHOE IIPOTUBOCTOSTHUE, a 3aTEM B
XOJIOAHYIO BOMHY M HEBUJIAHHYIO JI0 TE€X MOP TOHKY BOOpYkeHMl. 1 TyT BHOBb CBOE
TJIaBHOE CJIOBO CcKazasia HayKa. K KoHIly BOWHBI Obl1a 00beTMHEHHBIMH YCUITUSIMU
YUYEHBIX, COOpaHHBIX CO BCEr0 MHpa U300peTeHa U onpoOoBaHa aMepUKaHI[aMU B
Xupocume u Haracaku aToMHas1, a ocie BOiHBI co37aHa U BojgopoaHas OomOa. BoeHHas
mamuHa CoBerckoro Coro3a He 3acTaBHiIa ce0sl 10JTO0 KIaTh. Pa3Beka U CO3JaHHBIN K
TOMY BPEMEHH MOIIHBIN MUJIUTAPUCTCKUN HAYYHO-KOHCTPYKTOPCKO-TIPOMBIIIICHHBINA
koMIuiekc Coerckoro Coro3a B KpaTyaillliie CpOKH co34all aHAJIOTUYHOE opykue. B
BOEHHOM OTHOIIEHMH MOILHBIN COIMANNCTUYECKI Jlarepb — BO BCEX CMBICIIAX Jlarephb,
co3aHHbIi CTanuHbBIM, HUKaK HE YCTYIajl BRIPBABIIMMCS B CBOE BpEMsI JAJIEKO BIEPE
cTpaHam JuOepaibHON JeMoKpaThuu. Ho kako# 1ieHOo# MoaaepKUBAJICS STOT BOCHHBIN
napurer!

Kcraru, Ha nepBbIX mopax kazajioch, yTo KoMMyHHCTHUECKUH Tarepb OJIM30K K
MOpaJIbHOW U MONUTHYECKOM mobese. Bo Bcex cTpaHax, OTAaHHBIX MOJI ATUAY
Coserckoro Coro3a oueHb OBICTPO MOOEAUIIN TICEBAOKOMMYHUCTUYECKUE PEKUMBI —
carernuTsl CoBerckoro Coro3a. B OonbimucTBe EBponeiickux cTpaH BOZHUKIIH
MOIIIHbIE KOMMYHUCTHYECKHE MapTUH.

W, nakownet, camoe rmaBHoe — Kurtaii — B KOHTHHeHTansHOM Kwurtae mobemwn
totanutapubii Kommynuctuueckuii ctpoid. [IpaBaa, Ha okpanne Kuras Ha ocTpoBe
TaiiBaHb yCTaHOBHIIACH IeMOKpaTHUecKas (hopMa MpaBJIeHUs U Hadaau OypHO



pa3BUBATHCS TOBAPHO-ACHEXKHbIe OTHOIIEHUs. [To0ena B peoganbHOM, € TOIBKO YTO
HA4aBIIMMU BO3HUKATh KAIIUTAIMCTUYECKUMU B3aUMOOTHOIIEHUAMHA Kurae
KOMMYHHUCTUYECKOTO peXXHMa OOBSICHACTCS, TO-BUMMOMY, MPHUMEPHO TEMH K
IpUYMHAMU, 4To ¥ nodena ero B Poccun. CymectBoBaBiire B Kutae narpuapxaibHble
MepapXU4eCcKrue OTHOLICHUS IPU TPeo0IIaJaroIieM CeIbCKOM X03HCTBE ObLIH OUeHb
IIPOYHBI U OCBAIIAINCH THICAYEICTHUMHI Tpanuuusamu. HauaBnieecs pazsurue
KaIluTaau3Ma Ipo3ujio CEphe3HBIMU COLIMATIBHBIMU MOTPSICEHUSAMH, MAaCIITA0 KOTOPBIX
MOT OKa3aThCsl Ha MOPSAAKH OoJblle, yeM B EBponelickux cTpaHax B 310Xy
[IEpBOHAYAILHOIO HAKOILIEHHs. KpoMe Toro, Bo Bpems BoMHbI KuTaiibl N04yBCTBOBAIH,
YTO 3HAYUT SMOHCKUI NMIIEPUATIU3M, @ UMEHHO SIIOHMS OJIMLIETBOPSIIA TOI/A A3MATCKUM
BapuaHT kanutanuzMa. A Tyt ¢ Ceepa npuiuen Benukunii, oyt Takoi xe Benuknii kak
obiBias Kuraiickas umnepus coce1-ocBOOOIUTENb C OUEHb MOX0KUM (TI0XKalLyi, 3a
UCKJIIOYEHHEM IIJIOTHOCTU HaceneHus) Ha Kuraiickoe o011eCTBEHHBIM YCTPONHCTBOM,
CO3JIaBIIMK MOULIHYIO BOEHHYIO HHAYCTPHIO 0€3 BCAKOr0 KaluTajln3Ma U OCBOOOJUBIINI
CBOM HapoJl OT BCEX U BCAYECKUX KCILIyaTaTOpoB. A MHJMBUyalbHas cB000O1a, O
KOTOpo# OontatroT MiMnepuanucTsl — HUKOrAa e€ y Hac He ObUIO M He OYeHb OHA HaM
HykHa. KpoMe TOro y HUX e€CTh Hay4Has TEOpHs, IPABUIBHOCTb KOTOPOU IMOATBEPANIIACH
noGenoit Bo Bropoit MupoBoii BoiiHe. Ilpumieniuii k BIacTH Mol KOMMYHUCTHYECKUMU
JIO3YHTaMH pexuM Tpu BoeHHoM oMot CoBerckoro Coro3a 04eHb OBICTPO
IIPUCIIOCOOUT CTAPYIO HEPAPXUUYECKYIO OUEHb YCTOMUUBYIO (DE0IalbHYIO CUCTEMY
Kuraiickoii umnepuun Kk HOBbIM HykaaM. CTpyKTypa yIpaBJiIeHUs CTPAHON MPAaKTUYECKU
HE U3MEHMIAch, HO MecTa MIMnepaTopcKuX YNHOBHUKOB 3aHSJIM YNHOBHUKHU
KOMMYHHMCTUYECKHE, MHOTHE U3 KOTOPBIX OBLIM BBIXOJIIAMH U3 TEX K€ KPECThsIH, YTO
erte OoJsiee YKpernysuio JoBepue K HoBoMy peskumy. HoBbIH cTpoii okazancs oueHb
MOAXOJAIINM TaKKe JJI1 CO3/1aHns MOITHOM BoenHol nuyctpun. Benp B co3nanuu
Oyayieit MupoBoit koMmyHucTHueckoi Mmnepun Kuraro oTBoaAMIOCH 1asieko He
nocnennee mecto. [lo o6pasy u momobuto Coserckoro Coro3a B Kurae nauana
CO3/1aBaThCs TEXHUYECKAsl NHTEIUIMT€HLINS, MHOTHE NPEACTAaBUTEIN KOTOPOH YUHINCH B
Bricmux yuebnbix 3aBenenusx Coserckoro Corosa.

IlepBsble roas! nocie BOWHBI B pa3pymeHHou BoiHoM EBpone , CoBerckoM Corose u
Kwurae, a Taxxe B SImoHMM TPOUCXOAMIIO BOCCTAHOBIICHHE PA3pYIIEHHOTO HAPOJAHOTO
xo3siicTBa. [Ipu 3TOM npenmyiecTBa a1udepaabHON CBOOOAHON SKOHOMUKH HE MOTJIN
e11e MPOSBUTHCS TOCTATOYHO BHO. OqHako CTavH 1 Apyrue KOMMYHUCTHYECKUE
JIUJIEPHI YK€ TOT/1a TIOHSUIM, YTO OTKPBITHE TPAHHUI] U CBOOOIHAS HH(OPMAIUSI O TOM, YTO
JIeJIaeTCcsl B MUPE BHE CTEH COLMAIMCTUYECKOTO Jarepsi — To €CTh CBOOOIHAs
uHpOpMaIHA - CMOTYT pa3pyIIUTh BEPY B TO YBEIMUYHUBAIOLIEECS KOJINYECTBO JKH,
KOTopoe coobmianoch xkutensaMm CouuanicTuyeckoro gareps. PenpeccuBHslif anmapar,
CO3JIaHHBIH MPaBSIIUM PEKUMOM, IPO0IKast (PU3HUECKUE pacTpaBbl C
WHAaKOMBICTISIIITUMU, 00paTHiI 0c000€ BHUMAaHKE Ha YIIPaBJICHUE CPEICTBAMH MaCCOBOM
nH(popMaInY, KOTOpbIE B TEYEHUE IBA/IIIATOTO BeKa MPETEPIIeN HECKOIBKO
KaueCTBEHHBIX M3MEHEHUH. Bee cpencTBa MaccoBoil MHHPOPMAIMK HAXOAWIIUCH B pyKax
npaBsiei Bepxymku. Bee qroan noGpiBaBIINe B IUIEHY OKa3aJIUCh BHOBb B CTAJTMHCKHUX
narepsix. Y HakoHell, BeCh COLIMATUCTUUECKU Jarepb ObLIT OKPY>KEH KeJIe3HbIM
3aHaBecoM. OOIIeHUE ¢ 3arpaHUIel JOBEPSIIOCH JIUIIb OTPAHUYCHHOMY YHUCITY
CIELIMAJIEHO POBEPEHHBIX JIULL.



A 3anagHplil MUpP, BOOPY>KEHHBIN K TOMY BpEMEHH HOBBIMH MCCIIEA0BaHUAMU
I1OepaIbHbIX YKOHOMHCTOB M, OIUPAsACh HA MPEABIAYIIHUN ONBIT Pa3BUTUS TOPrOBO-
PBIHOYHBIX OTHOIIEHHH MTOCIEI0BATEIBHO OCYIIECTBIISUI JrOepatbHble peopmbl. Poib
IJIABHOTO IIPOMAraHMcTa U 3allliTHUKA 3aragHoro oopasa »KM3HU M0Cie BOMHBI B35UIM Ha
ce0s1 Coequnennbie LltaTel AMEpUKH, BBIIIEAIINE U3 BOMHBI HE OCIA0JCHHBIMH, KaK
cTpaHbl EBpoIibl, a HA000pOT, YyCHIIMBIIMMHUCSA B SKOHOMUYECKOM U BOGHHOM
OTHOIIEHUHU. BOJIBIITYIO POJIb 3/1€CH CBHIIPAIM BbIIAIOIIMECS EBPONEHCKHIE YUEHBIE,
smurpuposasmue B CIIIA u co3naBime TaM HOBbIE TEXHOJIOTHH, B TOM YUCIIE, aTOMHYIO
1 BOJOPOJHYIO O0OMOBI, paKeTHYIO TEXHUKY, 0O0ecneunBIIyto 3aTeM Bbixoa B Kocmoc, a
TaKKe, 4TO0, N0-BUAUMOMY, SIBJISIETCSI CAMBIM IJIaBHBIM, CO34AJIM HAYYHbIE U TEXHUYECKHE
OCHOBBI BBIYMCIIUTEIILHON TEXHUKH, KOTOpasi JIErJ1a B OCHOBY HayUHBIX JOCTUKEHUM
KOHIIa 1Ba/ILIaTOro BEKa.
Ocob6oe BHIMaHUE OBIIO Y/IEIEHO PEOPraHU3aluy OOIECTBEHHOTO YCTPOHCTBA OBIBIIMX
IIPOTUBHUKOB 3ananHoi ['epManuu u SInoHnn, HaXOAUBILIUXCS HEKOTOPOE BPEMsI 11O
OKKYMallMOHHBIM YIpaBieHUEM 3anaJHblX cTpad —todeauTenpbHul. CrenuaibHo
IIpOAyMaHHas Iporaraijia, 0COOEHHO HHTEHCUBHO MTPOBOMBLIAsACSA B 3anaHOM
I'epmanuy, BocnuTana B AKUTEIAX 3TUX CTPaH KOMILJIEKC BUHBI [1€PE]l MUPOBBIM
cOOOLIECTBOM 32 pa3Bsi3bIBAaHUE BTOPON MUPOBOM BOMHBI. Ilepexo B 3TUX cTpaHax OT
TOTAJIUTAPHON (POPMBI yIpaBICHUS K IEMOKPATHUECKOM, 3aIIPET Ha CO3/IaHHE
coOCTBEHHBIX apMuii, puHaHcoBas noanepxka CIIIA u npyrux EBponelickux ctpas, a
TaK)K€ aKTUBHOE MX BKJIIOUEHHE B MUPOBOW PBIHOK, IO3BOJIMIINA ATUM CTpaHaMm yxe 0e3
BCSAKUX MPUTA3aHUN Ha HOBBIE 3€MJIM, U J1IaXKe Ha T€, KOTOpPbIe Y HUX ObUIM OTOOPaHBI
IOCJIe BOMHBI, IOCTENEHHO 3aHATh JIMIUPYIOLIEE MOJI0KEHNE B MUPOBOW SKOHOMUKE U
MIOJINTHUKE.

J1j1s GBICTPOTrO BOCCTAHOBJIEHMSI pa3pylIeHHOW SKOHOMUKM EBporelickux crpaH,
HE HaxOJAIIUXCs MO/ BIACTbI0 KOMMYHUCTHUYECKUX PEXUMOB ObUT pa3paboTaH Iu1aH
Mapianna, npeaycMaTpUBaBIIUN c€pbe3HbIE MHBECTUIIMH B PA3BUTHE UX SKOHOMHUKH.
OnHako, IJIaBHBIM JOCTHXKEHHEM PYKOBOAMTENEH 3ama HbIX CTpaH ObLI MOCTENEHHbBIN
IEMOHTAXX CHCTEMBI KOJIOHUAILHEIX OTHOIIEeHN. B Teuenne 30-40 mociIeBOEHHBIX JIET
TEM MJIM UHBIM CIIOCOOOM ObUIH JIMKBUIMPOBAHBI MPAKTUUECKU BCE KOJIOHUM 3araHbIX
roCy/1apCTB, U BJIACTh B HUX Mepellia B PyKH MECTHBIX 3JIUT. DTOT TMTAHTCKUI npoiiecc
BOBCE HE BE3/I€ U BCET/1a MPOXOAW, Ja U celyac mpoxXoauT 0e300€3HEHHO B CBSA3H C
TEM, 4TO OBIBIIIME KOJIOHUAIbHbBIE CTPAHbl HAXOWINCH, 1a HAXOAATCS ceifyac Ha
COBEPILIEHHO PA3IMYHBIX CTAJAUAX OOIIECTBEHHOTO U S3KOHOMUYECKOTO Pa3BUTHSI.
[ToaTomy mepexon K JeMOKpaTHYecKuM (opMaM MpaBiIeHUS BO MHOTHUX U3 HUX IIPOCTO
HE MOT OBITh cpa3y peann3oBaH. B psje ctpan A3um, AGpuku 1 AMEPUKH K BIACTH
MIPUXOAUIIN IUKTATOPHI Pa3HbIX TOJIKOB, U HE BCET/Ia UX JINYHbIE HHTEPECHI COBMAJIAIH C
MHTEepEeCaMu MOJUYMHEHHBIX UM CHJION HapoaoB. Bo MHOTHX cTpaHax, 0CBOOOAMBIIUXCS
OT KOJIOHHAJILHOT'O TOCIOJICTBA HaUWHaIach 00pb0a 3a BIacTh, KOTOPasi MpU OTCYTCTBUU
JIEMOKPAaTUYECKUX MHCTUTYTOB IPOXO0/IMJIa BOBCE HE MUPHO. B 3Ty 60pb0Yy , €cTeCTBEeHHO
BMEUINBAINCH TPOTUBOOOPCTBYIOLINE BHEIIHUE CHIIBI, YTO MPUBOIMIIO K HEMPEPHIBHO
TJIEBLIMM, @ UHOTJ[a OYpPHO BCIIBIXMBABLIMM KPOBABBIM KOH(IMKTaM B pa3HbIX pailoHaX
Mupa. IMeHHO 10 3TUM KOH(DIMKTaM, 110 UX UHTEHCUBHOCTH U 110 TOMY, KTO CTOSUI Ha
CTOpoHe rmodeauTenell MOXKHO OBLJIO OLIEHUBATh OTHOCUTENIbHYIO BOCHHYIO MOIIIb
IPOTUBOCTOSALIMX CTOPOH. Eci ObI HE aTOMHOE U BOJOPOJHOE OPYKHE, CIEPKUBABILIEE



amMOuiuy modeauTeNnel B TOKAIbHBIX KOH(QIMKTAX, TPEThs MUPOBas BOIHA MOTJIa
HaCTYIUTh HEOJHOKPATHO.

Opnnako, 0cBOOOXKIeHHE OOJIBIIOTO YKCIa CTPAaH OT KOJOHUAIBHOM 3aBUCUMOCTH UMEJIO
u apyroe, 6ojee BaxkHoe nocienctsue. [loaHocTeio n3MeHnnach kaprta mupa. Hosbie
HE3aBUCHMBIE rocy1apcTBa nmpuHUMaiich B Opranuszanuio O6beanneHHbpx Hammii n ux
JTUAepbl HAYMHAIIM IPUHUMATh aKTUBHOE Yy4acTHUe B MUPOBOIl MOJIUTUKE, (POPMATTEHO
HapaBHE C JIHJepaMu OBIBIIUX METPONONUi. B Mupe cioxxunack TpeThs cujia, OYeHb
pBIXJIas U pa3apoOiIeHHast, HO MPEACTaBUTEIN KOTOPOI Bce B OOJIbIICH cTerneHn
OLIEHMBaJIM cBOe BiusiHue. Havanuce OypHble ©3MEHEHHUS B CTpaHaX TPETbErO MUPA,
€CTECTBEHHO HE BCEI/1a MUPHBIE U OJTHO3HAYHBIE, HO OJIHO3HAYHO BKJIFOYABIIHE UX B
OypHO pa3BUBABIIMICS MPOLIECC HAYYHO TEXHUYECKOH 1 MH(POPMALIMOHHOMN PEBOIIOIHH.
['maBHBIMU €€ pe3ynbTaTaMu CTAJIO PE3KOE YBEIMUYECHHUE MPOU3BOAUTEIILHOCTH TPYAa,
KOTOPOE M03BOJIMIIO YEJIOBEYECTBY IPOKOPMHUTH HAMHOT'O O0JIblIEe KOJIMYECTBO JIFOJIEH,
yeM 3T0 ObuI10 paHee. [Ipu 3ToM ObIBIIME KOJIOHUU, HE3AaBUCUMO OT IIPOUCXOUBIIHX B
HHX MMOJUTUYECKUX COOBITHH, BCe B OOJIbIICH U OOJNBIIECH CTEIIEHH BKIFOYAINCh B
MHPOBOH PBIHOK, U TEM CAMBIM B HUX YCKOPSUIHCh SKOHOMHYECKHE ITpeodpazoBanus. 1
HaKOHel], CaMO€ IIaBHOE, THTAHTCKUE YCIIEXU OMOJIOTHH U TPAKTUUYECKON MEIULIMHBI, a
Tak)xe MeXIyHapoaHble nmporpammbl Opranuzanuu OobeauHeHHbx Hanuit pesko
IIOHU3WIN CMEPTHOCTh MPAKTUYECKU BO BCEX CTpaHax Mupa. ToTr mpouecce, KOTOpbIi
MIPOUCXOAWI B BOCEMHA/ILIATOM U JEBATHAILIATOM BEKax B cTpaHax EBpOIIbI, clieCTBUEM
KoToporo sBuiKCh llepBas, na u Bropas MupoBble BOWHBI, CE4ac B HECPAaBHUMO
OonpIIMX MacuTabax MPOMCXOIUT BO BceM Mupe. PacimpeHHoe npou3BoACTBO U
pa3BUTHE HAYKU IIPUBEIM K PE3KOMY YMEHBIIEHUIO CMEPTHOCTH JIFOJIEH B
Pa3BHUBAIOIINXCS CTPaHaX MPU COXPAHEHUH B HUX TPAAUIIMOHHO BBICOKOW POXKIAEMOCTH.
Bo3Huk yxe ncciie10BaHHBIM HaMU KOJIMYECTBEHHO ITyTEM aHAIM3a [apameTpa LeJIoro
(mapametpa I[Tnanka) nemorpapuueckuii B3pbiB.

31ech MOKHO HEMHOTO TTOGUI0CO()CTBOBATH O HEOOXOIUMOM H CIIY4aifHOM B
IpUpoJie BOOOIIE U B pa3BUTHU YEJIOBEYECTBA, B YACTHOCTU. Benb paccmarpuBaeMblii
HaMHU celuac M3HYTPH TUIEePOOTUUYECKUM POCT YKCIa JIFOAEH CBS3aH CO CIOKHEHIITUMU
9KOHOMMYECKUMU U MOJIUTHYECKUMHU B3aUMOAECUCTBUAMMU, TPOUCXOJAIINMH B
YeJI0BE4ECKOM OOIIECTBE, KOTOPOE MOKa caMo ce0sl ellle He YHUUTOXKUIIO, a
MHTETpaJibHAsl XapaKTEPUCTUKA BOJIHBI YEJIOBEYECTBA — KOJIMYECTBO BXOJALINX B HEE
KBaHTOB [TOJIYUHSETCSI OYEHb MTPOCTON MaTeMaTH4eCKOH 0COOEHHOCTH KOMITJIEKCHOMY
BHUXPIO B IIOTOKE KOMILIEKCHOI'O BpeMEeHH. UTO ke 3/1€Ch CIIy4aliHO U 4TO 3aKOHOMEPHO U
MOTYJIO JIM YEJIOBEYECTBO CIEA0BATH MO ApyroMy IyTu? Ha 3Th BOpoCkl OTBETOB HET, a
MOJKET OBbITh, HUKOTIa U He OyJeT. MBI MOKEeM TOJIBKO OLICHWBATh pa3IMYHbIC BAPHAHTHI
B paMKaX BCEro YeJIOBEUECTBA MM OTAEIBHOM ero yacTu, pa3padaThiBaTh T€ WIIM UHBIE
CLICHApUU U OLIEHUBATh UX BEPOATHOCTH U KEJIATEIBHOCTb UX AJIs Hac . TouHO
Mpe/ICKa3bIBaTh Oyaylliee TaKOW CI0XKHOW CUCTEMBI HEBO3MOKHO. OTHAKO, 3TOT POCT
4YpeBaT OrPOMHBIMM OIIACHOCTSIMU, IIPEJCKA3aHUE TPEAYNPEKICHUE KOTOPBIX — 3a7a4a
YUEHBIX U TOJTUTHKOB.

A cpencTBa MacCOBOIO YHUUTOKEHUS U IPYTHe BUIBI OPYXKHS BCE
YCOBEpIIEHCTBOBAIKNCH. M BOT yKe aTOMHBIX M BOAOPOJHBIX O0OMO CZIEIaHO CTOIBKO, YTO
VMU MOKHO MHOTOKPAaTHO YHHUYTOKUTBH MUp. 1 BOT yke CpeacTBa UX JOCTaBKU
BeiHeceHbl B KocMmoc. [lopa 6b1 ocTanoBuThCs. Kakas nepapxuueckasi HMIEpHst
CYLIECTBYET CTOJIBKO, CKOJIBKO JKUBET €€ CO3/1aTelb UM , B KpallHEM CIIy4yae 110 HHEPLUU



ere HekoTopoe BpeMs. [lociie 3Toro oHa HauMHAET eCTECTBEHHBIM 00pa3oM
TpaHc(hOPMUPOBAThCS WM pa3pylIaeTcs caMma uiu u3BHe. llpaktuyecku To ke camoe
npousonuio ¢ CoBerckum Corozom. Mocud Cranus, coznatens COBETCKON UMIIEpUN
yMmep B 1953 roay. Coerckas Mmnepus npocyniecTBoBaia, MPaKTUYECKU MaJlo
nedopmupysics emie 35 JeT, a 3aTeM pyxHyia — caMa, pa3pylieHHast €€ pyKOBOAUTEISAMU
C NOMOIIIBIO BCEI0 MUPOBOro cooliiecTBa. Y X0Ts 3T0 pa3pyleHre IpOU301LI0
CPaBHUTEIHHO CIIOKOIHO, 6€3 MUPOBBIX KaTAKJIM3MOB, JIJIsl )KUTEJIEH CTpaH MOCT -
COBETCKOI'0 ITPOCTPAHCTBA €€ Pa3pyLIECHUE IPUHECTIO OTPOMHBIE CIIOKHOCTH. JTO
CBSI3aHO C TE€M, UYTO CO3/IaHHAs IOCTPOMKA OKa3ajlach HACTOJIBKO KECTKOM U
HezehopMupyeMoii, 4To mepexol OT Hee K MHOM, JaKe 3HAUUTENIbHO OoJiee
3¢ GEKTUBHOMN T0JKEH OBUT COMTPOBOXKIATHCS IOUYTH MOJHBIM €€ pa3pylIeHHEM HE TOIBKO
B TEXHUYECKOM, HO, UTO 00Jjiee BaXKHO, B ICUXOJIOTHYECKOM CMBICIIE.
[IpaBia, NONBITKK PEOPraHU30BaTh OCTPOEHHYIO CUCTEMY MaJIbIMH U3MEHEHUSIMH,
peopmMaMu BHYTPU CHUCTEMBI, IETATUCh IO 3TOT0 U He pa3. [lepBbIM COBETCKUM
pedopmaropom 0611 Hukura CepreeBuy XpyieB. CMeIOCTh 3TOTO YEIIOBEKA U €T0
IIPAaKTUYECKUM YM BBI3BIBAIOT BOCXMILEHUE. Paccka3aTh )KUTENSIM CBOEH CTPAHBI O TOM,
KaK X 0OMaHBIBAJIM U YHUUTOXKAJIH, TIPAKTUIECKU Y€pe3 HECKOJIBKO JIET IMOCIIe CMEPTH
JUKTaTOpa, IPU3HATh IOPAKEHUE B IKOHOMUYECKON TOHKE ¢ 3araJHbIMU CTPaHAMU,
BHEJPUTDH B CTPAHE HOBBIE METO/Ibl MHAYCTPUAILHOTO CTPOUTENBCTBA, TMOEpaIn30BaTh
KECTOYANIYIO LIEH3YPY, BCE 3TO MOT ClIeIaTh TOJIBKO OYEHb CMEJIbIN YEJI0BEK, BEPAIIUI
B T€ UJI€albl, O KOTOPBIX TOBOPUI, HO K KOTOPHIM HUKOTJIa HE CTPEMUIIACh
KOMMYHHCTHYECKAs uaeonorus. OHaKo, 0TKa3aTbCs OT BOEHHOI'O IIPOTUBOCTOSHUS
BparaM KaluTajlucTaM U OT YCUJIMBAIOLIEICS IeHb OTO JHSI TOHKH BOOPY)KEHU, KOTOpas
MpOAJIeBalIa CPOK CYIIECTBOBAHUS KOMMYHHUCTHUECKOTO PEKUMA — 3TO OBIJIO BBIIIE CUIT
BepHOro Jlenunua. ImeHHo nipu XpyIieBe Npor301Iesl 04epeIHON MUITUTAPUCTCKUN
npopsiB CoBerckoro Coro3a, KOTOPbIM ObLT MPEACTaBICH KAK MUPOBOE JJOCTH)KEHHUE
CoBeTcKkoil HAyKU U TEXHUKH - THTEHCUBHOE Pa3BUTHE KOCMUYECKUX UCCIEI0OBaHUI.
NmenHo npu XpylieBe KOIMYECTBO MHKEHEPOB, O0JIbIIast YacTh KOTOPBIX CO3/1aBalia
BOCHHYIO TEXHHKY, ObLIO pe3Ko yBennueHo. MiMeHHo npu XpylieBe cocToscs
KapuOckuii kpu3uc, NOCTaBUBLINI MUDP Ha TpaHb TpeTbe MUpPOBOIi BOWHHBI.
JIBOMCTBEHHOCTH 3TOT0 pehopMaropa nokosedana rpaHUTHBINA TOCTAMEHT
KOMMYHHMCTHYECKOTO peXUMa, MOCTpOeHHbIN CTaJIMHBIM, HO NIPUBEJa Ha NEPBBIX IOpax
TOJIBKO K OTCTaBKe camoro pegopmaropa. U ganpliie Bce Moo Mo-CTapomy,
HakaTaHHOMY nyTH. HoBas ronka Boopyskenuii, Yexocnopaukue coObitusi. OHaKo,
notoMku CTanuHa yKe MOHUMAaJIY, 4TO 33j7a4a UM IOCTaBJIeHHas — o0ea KOMMYHH3Ma
BO BCEM MHpE — 3aJ1a4a, pajid KOTOPOI OH CTPOMJI CBOIO JKECTOKYIO UMIIEPUIO,
HegocTmkuMa. U Tenepp ux 3aada cocTosijia B TOM, YTOOBI JTIOOBIMU CHIIAMU COXPAHUTh
JOCTUTHYTOE. J[J1s1 3TOr0 MOYKHO OBUIO MOMTH ¥ Ha MUPHBIN T0TOBOP ¢ 3anaaHoi
I'epmanueii, kotopslii, kcratu 6611 BoiroZieH CoBeTckoMy Coro3y, v Ha XeJIbCHHKCKOE
cornamenue. Lenp ncuesna, roHKa BOOPYKEHHH, pali KOTOPOH COBETCKUI HApO.L
TepIies CTOILKO JUIICHHH, CTaja B KaKOW-TO CTEMEHN OECCMBICIICHHON. A
HKOHOMHYECKAs TOHKA, TOHKA 32 YJIy4dllIeHne 0JarococTOsHUS J0AeH — Ta 11eJIb, KOTopast
ObL1a MPOBO3IJIalleHa UI€0JI0raMi KOMMYHHM3Ma M KOTOpast peajibHO HUKOT/Aa He
CTaBUJIACh KOMMYHUCTUYECKHMH JIUJIEPaMH, U OTCYTCTBHE KOTOPOH BCer/1a 00BSICHSIACH
IIPOMCKaMHM BparoB, OblIa HAUMCTO MPOUTPaHa YK€ HE TOJIbKO MEePE0BbIM 3amaIHbIM
CTpaHaM, HO HEKOTOPBIM OBICTPO K HUM MPUOJIMKAIOMIMMCS CTPaHaM TPEThEro Mupa. A



BJIACTh HYKHO OBLIIO yJIEp>KUBATh KaK MOXKHO JoJibine. OctaBaioch Tpu Beixoa. JInbo
HayaTh TPETHhIO MUPOBYIO BOIHY, 0J1aro0 BOCHHBIH apUTET BCE €I1le OCTaBaJICs, HO 3TO,
Kak nokasanu pacuetsl H.H.MouceeBa 1 aMepuKaHCKX yYEHBIX ObLIO 3KBUBAJIEHTHO
KOHILY Y€JIOBEYECTBA, JIM00 3aTAHYTh SKOHOMHUYECKYIO arOHHIO, B KOTOPOIH HaXOUJIach
Ha/I0pBaBIIAsICA CTPaHa C HE OYEHb XOPOIIUM JIeMOTpaUIeCKUM COCTOSHUEM KaK
MO’KHO J0JIbIlIE, TM00 MPUCTYNATh K peallbHbIM pehopMaM, KOTOPbIE aBTOMATHYECKH
cMeTH OBl CTapyIo UTY, KOTOPasi IPOCTO HE MOTJIA X MPOBOAMTH, TAK KaK BOOOIIIE HE
IIOHMMAJIa, YTO ITO TAKOE.

Pexum bpexxneBa n30pain BTOpO# IMyTh, KOTOPBIi CO3/1aB BUIMMOCTb
CTaOMIIBHOCTH, pealn30BaBILeiCs 3a CYET IMPOIaXH MOJIE3HBIX UCKOIIAEMBbIX, 3arOHSLI
00J1e3Hb BIIIyOb U yCYTryOJIsl 3KOHOMHUECKOE U HAyYHOE OTCTaBaHUE CTPaHBI OT OyPHO
pa3BHUBaBILEH MUPOBON 3KOHOMHUKH, B KOTOPOH B OUEPEIHON pa3 IPOUCXOANIN
peBOIIOIMOHHBIE U3MeHeHus1. Kpome Toro, Bce Oosee pa3BaluBaIoCh CENbCKOE
XO03sIHCTBO, KOTOPOE JOJDKHO OBIJIO 00ECTIEYUTh MPOI0BOIBCTBEHHYIO 0€30M1aCHOCTb
CTpaHBI.

A Mexay TeM B cTpaHe He ObLJIO M He MOIJIO OBbITh peasibHON OIMO3UIMHU. JJuccuIeHTsI,

MOSIBUBLINECS BO BpeMsi XPYyILECKON OTTENENN B OU€Hb HEOOIBIIIOM KOJIMYECTBE, JIU00

CHJIENIU B TIOPbMaX, JINOO ObUIN BBICIIAHBI 32 TPAHMUILY.

Pecdhopmbl Moriin OBITH TPOBEACHBI TOJIBKO CBEPXY. A CIIEOBATEIHHO, MPABSILAsS
JIMTa JI0JKHA ObUIa ClIeNaTh BCE BO3MOXKHOE, UTOOBI 3TH pe(OpMBI IPOILIH ¢
coxpaHeHHneM e€ BiacTu. Pe3ynbraTt pedopm ObLI siceH — MPUBECTH HEPAPXUIECKYIO
CraJInHCKYI0 CUCTEMY K OsecTsIe nokas3aBiieil cedst cucteme InbepanbHOM pIHOYHOMN
SKOHOMHUKH U BKIIOUNTh CoBeTckuii Coro3 B MUPOBYIO SKOHOMUYECKYIO CUCTEMY, U3
KOTOPOM OH ObLT (JaKTHUECKU MCKIIOYEH 3a JOJITHE T'Obl BOGHHOT'O IPOTUBOCTOSHHUSL.
[Ipu 3TOM X035€BaM )KM3HU XOTEJIOCH €I1le OCTaThCs y BinacTh. Hano ckasars, 4ro , B
OCHOBHOM, 3Ta 3aJladya ObUIa pelIeHa, 0JHAKO0, €€ PEIIeHUE OMNATh JKe MPOU3O0IIIO 32 CUET
erte 0osiee MHTEHCUBHOTO OrpaliIeHUs] HApOJI0B U JOIOIHUTEIBHOIO PE3KOro MaJeHus
9KOHOMMYECKOTO MOTEHIMAIa CTPAHBI.

[IatHaauars et nepectpoiiku B CoBerckom Coroze. He Oynem ocraHaBianBaThCs Ha

JEeTAIAX.

1. TlonHoe pacnazeHue colMATUCTHUECKOrO jareps. KoMMyHuCTHYECKHE PEKUMBI
ocranuck Tosbko Ha Kybe, B CeBepHoii Kopee, Boetname u B Kutae. O Kurae
pasroBop OCoOOBIi.

2. Paspan Coserckoro Coro3a. Bmecto momnoit KommyHcTHUecKol uMMIepun ciadbli,
pa3aupaeMsblil ITyOOKHMMH IPOTUBOPEUYUSMU, TOTOBBIH B JII000 MOMEHT pa3BalThCS
Coro3 HezaBucumsix ['ocynapcts.

3. B Poccun npunsTa HOBas, JocTaTOuHO AeMOKpaTtndeckas Korcrutyrus. B 2000
rOfy BIEpPBBIE 32 BCIO HCTOPHUIO Poccuu IeMOKpaTHYECKUM IyTeM Iiepen30paH
[Ipe3uaeHt crTpanbl, MpUYEM, HOBBIM MPE3UIEHTOM CTaJl CTaBJICHHUK MpaBsIeit
ANUTHI. 3HAYUT, B OCHOBHOM, HECMOTPSI Ha BCE U3JIEPIKKH NIEPECTPONKH, KPU3HCOB U
oOHUIIaHMsI, OOJIBIIIAs YACTh AKTUBHBIX JKUTEJIEH MOAAEPKAIH KypC
pepopMHUpPOBaHUS CTPAHBI.

4. 3HauyuTeNbHO U3MEHWIACh CTPYKTYpa 3KOHOMUKHU. bosbias yacth
MPOMBIIIJICHHOCTH, B TOM YHUCIIE 100bIUa U MpoAaka HeTH, a TaKxKe
METaJITyprudecKas MPOMBIIIIIEHHOCTh HaXOAATCS B pyKaX 4YaCTHOTO CEKTOpa.



10.

11.

12.

13.

14.

Jlo mocneaHux IHEeH Haloru, codupaeMble ¢ TpakKaaH U OCOOCHHO C MPEIIPUSATHIA,
ObUIN HETIOMEPHO OOJIBIIMMHU 10 OTHOIIEHUIO K 10X0J1aM IpaxaaH. ITo, a TaKxKe
OTCYTCTBHE YETKOT'O 3aKOHOATENbCTBA , 00ECTIeUnBABIIETO YPPEKTUBHOCTD BEJCHUS
Ou3Heca, IPUBEJIO K TOT0JOBHOMY YKJIOHEHUIO OT YIUIaThl HAJIOTOB U yXOJa YacTH
Ou3HEca ¥ TOPTOBJIM B TEHb. JTO K€, @ TAKXKE OCYTCTBHE YCIOBHUH JUIsI NHBECTULIUHN B
Poccuiickyro 5KOHOMHMKY NPUBEIO K TUTAHTCKOMY, IPOJOJDKAIOILIEMYCS 10
HACTOAILEr0 BPEMEHU OTTOKY KalluTajla 3a TpaHully.

ITocne ruraHTcKoM, He YKJ1a/IbIBaBILEICS HU B KaKue paMKU MH(IISALIH, CMEHBI
MacmTala IIeH, pe3Koro najaeHust 00bemMa MPOU3BOICTBA, KPU3KCA, HOBOW HH(IISAIIH,
Kpaxa TOJIbKO 4TO HapoAMBIIeHcs OaHKOBCKOM CUCTEMBI, IOCIE KOTOPOM OHA JI0 CUX
MOp HE MOXKET BOCCTAHOBUTHCS, MPAKTHUECKH BCE COEPEKEHHSI OCHOBHOW MacChI
Hapoa ObuM YHUUTOXKEHBI. [Ipr 3TOM aHTacTHUECKH 000raTuiIoch HEOOIbIIOE
KOJIMYECTBO JIFOJIeH, HAXOIAIINXCS IPU BJIACTH, U CAETIABUIMX ce0e COCTOSHUS Ha
MPUBATU3ALIH, UHIIALUH, KPU3UCAX.

Kpome rocymapcTBeHHBIX CPEICTB MacCOBOW MH(OPMAITUH MTOSBUIINCH YAaCTHBIE, UTO,
HECMOTpsl HA MHOTOUYHUCIICHHBIE U3/IEP’KKH, B HEKOTOPOM CTeNeHn o0ecreunBaeT
CYIIECTBOBAHHE B CTPaHe CBOOOIBI CIIOBA.

I'paxxnane Poccuu nomyuniam npaBo cBOOOAHO BbIE3XKATh 3a TPaHUILy. DTO IPABO
OTrpaHUYMBAETCS /17151 OOJBIINHCTBA U3 HUX [TOKA TOJIbKO OTCYTCTBUEM JICHET.
CBo0osa BbIe3/1a 32 rpaHULly 0OepHYJIach /Ul CTpaHbl HE TOJIBKO MOTEpen
(UHAHCOBOTO KanmuTaja, HO, 4TO 0oJiee BaXKHO MOTEPEil FTeHETUIECKOTO KaluTana, 1
0COOCHHO KamnuTasia 3HaHul. Pe3kuii HeBUaHHBIN paHee moabeM 3koHMUK CHIA u
N3pansts, monsonienmmnii BO BpeMs NEPECTPONKH, BO MHOT'OM CBSI3aH C IMUTPALIMEN
n3 Poccuu 3HaUNTENHHON YaCTH MHTEIUIUT€HLIMY, TJIABHBIM 00pa30M Hay4HOM,
KOTOpasi 0Ka3ajach MPaKTUYECKU HEBOCTPEOOBAHHOW B TOCTIIEpecTpoeuHoit Poccum.
Pe3ko ynas npecTx y4eHOoro, KOHCTPYKTOpa, MHXeHepa, paboyero, MOBBICHIICS
MIPECTUK IKOHOMUCTA, OM3HEeCMeHa, OaHANTa, IPECTaBUTENs I0y-0n3Heca,
IIPEICTAaBUTEIS TPAaBOOXPAHUTENIBHBIX OPraHOB, BHYTPU KOTOPBIX YCHUIIMIIACh
KOppYyHLHsL.

CoxpaHuoce, €civ He YBEIMUYMIOCh YHCIO YUHOBHUKOB, B OCHOBHOM,
KOPPYMIIMPOBAaHHBIX CIMBIIUXCS ¢ KpUMUHAJIBHBIM OU3HECOM.

[TosiBUNMCH NONUTUYECKUE TAPTHH, TPH 3TOM KOMMYHUCTHUYECKAs APTHSL COXPAHIET
3HAYUTENIbHOE BIUSHUE B JIEPEBHAX M HEKOTOPBIX 00JI€e OTCTAIBIX B AKOHOMUYECKOM
OTHOIIIEHUU PalOHaX CTPaHbI

B cootBercTtBun ¢ Koncturynuei Poccust pazaenena Ha 89 aiMUHUCTPATUBHBIX
OKpYTOB , B K&/JIOM U3 KOTOPbIX CUIUT U30paHHBIN T'yOepHATOP, SABISIOMIHACS
MPaKTUYECKH X035IMHOM OKpyra. CnusiHue 63Heca, KpUMUHaNa U KOPPyMIIMPOBAaHHON
aIMHHUCTPALMM IPOUCXOAMT TENEPh MO UX TUA0H. AIMUHUCTPATOPBI OKPYTOB
BHOBb CTaJIi Ha HOBOM YpOBHE (heoanbHbIMU OapoHamu. Bo3moxHO, 4To
OTCYTCTBHME NHBECTULIMOHHOIO KJIMMaTa YaCTUYHO CBSI3aHO C TEM, YTO ATO UM IPOCTO
HE BBITOJIHO.

Bo3nukia u BHacTosiee Bpemst SBHO MPOSIBUIIACH MTpo0dieMa pa3aesieHHus BIacTu
MeX1y IIEHTpOM U pernoHamu. Ho ata mpobiema 3HauuTeIHHO 00JIee CI0KHa.
daruvecky OHA yUPAETCs B TPOOIEMY TOTHOTO aIMUHCTaTUBHOTO OTCIICHUS
rOCYJaCTBEHHBIX OPraHOB B IIGHTPE U HAa MecTax OT OM3Heca U pa3paboTKH paBHOTO
JUIS BCEX 3KOHOMHUYECKOI0 3aKOHOAATEIbCTBA, UCKIIIOYAIOIIETO BO3MOXHOCTh
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HE3aKOHHOT'0 a/IMUHUCTPAaTUBHOIO BMEIIATEIbCTBA B 3KOHOMUKY. VIMEeHHO celiuac
TOJIbKO HAYMHAIOT PELIATHCS 3TH BaKHEHINE JUIsl CO3/1aHus InbepaibHON
HSKOHOMHKH MPOOIIEMBI.

W3menunach nemorpaduueckas CpykTypa cTpanbl. HauaBiumecs emie B CeMUIECATHIX
roflax €CTECTBEHHOE Il MHIYCTPUAIBHOTO OOIIECTBA YMEHBIICHUE POXKIAEMOCTH,
YCWJIBILEECS BO BpEMS NIEPECTPOMKH, JOMOIHUIOCH YBEINYUBIIEHCA CMEPTHOCTBIO
moel Bcex Bo3pacToB. C BOCBMHUIECATHIX I'OJIOB HACTYNMII “pPyCCKUM KpecT”, KOraa
YHCJIO POKIAIOIINXCS CTAJIO MEHBIIE YnciIa yMUparomux. 1 sta tTenaeHnus
IIPOJOJKAETCS 110 HACTOSIILIEE BPEMSL.

Camoe cTpalHoe, 4YTO B JONIOJIHEHUE K CTPECCaM, CBSI3aHHBIM C IIOJHBIM
M3MEHEHHEM YKJIa/1a )KU3HU U C JJOTIOJHUTEIBHBIM OOHHUIIIAHEM OCHOBHOM MacChl
JKUTEJIEH CTPaHBl, B CBA3M C OKPBITEM IrpaHull U pacnageHuem Coserckoro Corosa
Poccust crana 00 eKTOM IPUCTATEHOTO BHUMAHUS MEXIYHAPOIHOW HapKOMa(pHH.
Toprosis u noTpediaeHre HAPKOTUKOB PACTET HEBUIAHHBIMU TEMIIAMH BO BCEX
peruoHax crpasbl. [ 1aBHBIMU NOTPEOUTENSIMU HAPKOTUKOB CTAHOBSTCS I€TU U
MOJIOJIEKb, UTO el11e OoJiee pa3pylLIaeT yKe CUIbHO pa3pylleHHblH 3a 20 croneTue
reHoona HapooB Poccuu. [IporpeccuBHO pacrtyiias HapKOMaHUs, HE
YMEHBIIAIOLIEECS NbSIHCTBO, HaUaBIIeeCs ellle Ipyu bpexxHese pazpylieHue XoTs U
MMEBLIEH OrpOMHBIE UAEOIOTMUYECKUE HEOCTATKU, HO JJaBaBIIeH TEXHUUECKHE
HaBBIKM BBICOYAMIIIEI0 YPOBHS CHCTEMBbI 00pa30BaHUsl, ycyryoJstomeecs B
HACTOSIIEE BpeMs MaJCHUEM IIPECTUKA YUEHBIX U TEXHUUECKUX CIELIMATIUCTOB,
IIPUBEJIO K PE3KOMY NaJICHUIO CPEHETO YPOBHS 3HAHUH, IOCTOSIHHO UAYILHE
KpUMUHaNbHbIE pa30opku 1 BoiHbI B ipenenax CHI', oco6enHo BoiiHa B Ueune
MIPUBOJAT K AETPajalliy MOJIOJEXKH, TPAKTUUECKH ITOJIHOM MOTEPE JyXOBHOCTH.
[IpaBna, HEOOXOUMO OTMETUTH, UTO B MOCJIEIHUE JIBA —TPHU I'OJia, B CBSI3U C
YBEJIIMYEHUEM MEXKAYHAPOJHBIX CBA3EH U HEKOTOPON 3KOHOMUYECKOU
cTaOuiamn3anuei Tsra MoJjIo/Ie)KH K 3HaHUSM yBeIuuuiaach. MHOTHE TOTOBBI IVIATUTh
3a yueOy B BrIcIInxX yueOHbIX 3aBEACHUSAX.

B cBsI3u ¢ TeM, UTO 10 CUX MOCTIEAHETO BpEMEHH HE ObLI MPUHSAT 3€MeNbHbIN KOJIEKC ,
IIPAKTUYECKH B CEJIBCKOM XO035HCTBE HE IPOUCXOIUT HUKAKUX CEPHE3HBIX
n3MeHeHnid. CTpaHa 4aCTUYHO 3aBHCEIa OT UMIIOPTA MPOIOBOJIBCTBUSA U TaK K€ KaK B
(MHAHCOBOM OTHOIICHUU HYKJIAJIACh /10 MOCIEAHUX JIET B (PUHAHCUPOBAHUH CO
CTOPOHBI MEKIYHAPOJHBIX (PMHAHCOBBIX OpraHU3aluii, TOCTOSHHO HAXOAUJIach B
3aBUCHMOCTH OT UMIIOPTA IPOJOBOJIbCTBUS.

Cnemuduka Poccun, ocodbenno nocie paszpaiia Coperckoro Coro3a, 3aKIH0vaeTcs B
TOM, 4TO OOJIbILIAS YACTh €€ TEPPUTOPHH HAXOAUTCS B HEOIAronpsATHBIX IS
CEJIbCKOT0 X035CTBa KIIMMAaTUYECKUX YCIOBHUSX, IIPH 3TOM B 3TUX pailoHax OYeHb
MaJia TNIOTHOCTh HaceneHus. OCOOEHHO 3TO CYIIECTBEHHO B pailoHaxX KpaiHero
Cesepa n lanbHero Boctoka. Eciy mocMOTpeTh Ha KapTy INIOTHOCTH
pacripenienienust HaceneHus: Poccun, To Ha OoJbIIeH YaCTH CTpaHbl OHA 3HAUYUTEIIBHO
HUXKe cpeIHEMUPOBOH TuIoTHOCTU. [Ipu cymiecTBoBaBIIel paHee pacrpeaenuTeIbHON
MIJIATAPUCTCKON CHCTEME 3Ta MpobiiemMa peraiach 10BOJIBHO MPOCTO. BOIbIIMHCTBO
HeOJaronpusATHBIX B KIIMMAaTHYECKOM OTHOIIEHUH PallOHOB OKa3bIBAJIMCH BOJIU3H
TePPUTOpHaAIBbHBIX I'paHull Poccun. Tam CTOsUIM BOMCKA, TaM CO3/1aBaJIach
MPOMBIIIIEHHOCTh MPOU3BOACTBA BOOpYXeHHUs. Celiuac MIMEHHO B 3TUX paliOHax
BO3HHUKAIOT CaMble KPYITHbIE MPOOJIEMBI, PELICHHE KOTOPBIX MPOCTO OTKJIAABIBACTCS



Ha IIOTOM. A TEM BPEMEHEM KU3Hb B ATUX pallOHaX CTAHOBUTCS BCE XYKE U XYXKeE,

JIIOJTU U3 UX PalOHOB OEryT, YTO elle OOJIBIIE OCI0KHSIET YCIOBUS CYIIECTBOBAHMUS.

[Tpobnema coueTanus B 3TUX paiioHax JTUOEepaTbHON PHIHOYHON SKOHOMHKH C

rocy/1apCTBEHHBIMU JOTAIUSIMU, B paMKax cKyaHoro Poccuiickoro Oromxkera

SIBJIIETCSL OJTHOM M3 HanOosee O0JIe3HEHHBIX JUIsi Poccuu B HacTosIiee Bpemsi.
VYnactesa nu Poccuu HaiiTu MopasibHbIe U MaTepUAIbHBIE PECYPCHI Ui TOTO YTOObI, HE
pa3pymasch CTpyKTypHO Jajiee, BRIOpaTh Ajis ce0si Hanbosiee ONnTUMaIbHOE COUeTaHUe
roCy/1IapCTBEHHOI'O yCTpoiicTBa U 3 (HEKTUBHO Pa3BUBAIOLICICS S9KOHOMHUKH WIIN 3Ta
3ajada He OyIeT pelIeHa, YTO MOXKET MPUBECTH K JTallbHEWIINM KaTtacTpodaM B KU3HU
Poccun, a yuuTsiBas ee siiepHbIi IOTEHIMA, - Bcero Mupa. OTBET HAa 3TOT BONPOC
MoKaxeT Ommkaiiee Oyaymiee. Xo4ercs ObITh ONTHMHCTAMHU.

PazBan KommyHnuctueckoit umnepun B CoBerckom Coro3e ellie pa3 KapAuHaJIbHO
M3MEHUJ cooTHolIeHue cui B Mupe. B teuenue 10-15 net usmMeHmwmcs cucrema
yIpaBICHUS U COIIMANIbHBIN COCTaB B IeCATKAX CTpaH Mupa, Mpou301io 00beAMHEHNE
I'epmanny, B KOTOPOM NPOBOAUTCS YHUKAIBHBIM SKCIIEPUMEHT 110 CIUSHUIO IBYX
MIPUHLUIIAATIBHO Pa3HbIX IKOHOMUYECKUX CUCTEM, TOYHEE MO MOTJIOIEHUIO
TUOepaNTbHON PHIHOYHOW YKOHOMHUKOW SKOHOMHUKH, OCHOBAaHHOW B OCHOBHOM Ha
pacnpenenuTeabHON CUCTEME C JKECTKOM HepapXuecKol CUCTEMOM yIpaBIICHS,
MIPEKPATUIIUCH UM YaCTUYHO 3aTyXJIM KPOBaBbI€ IPOTUBOOOPCTBA B PAJIE a3UATCKUX U
adpUKAHCKUX CTpaH, Maj MO30PHBII IS 3aNaHON [UBIIIM3AIMY PEKUM anapTensia B
HOxHoi1 Adpuke.

. 3akiaiouenune

[Tpouzonum u cunpHeNME AeMorpaduyeckre n3MeHeHHs. YenoBeuecTBo B
L[EJIOM OT NepHoja runepOoINYEecKOro pocTa NOMyIISILIMA, MEXaHU3M KOTOPOTo ObLI
pa3o0paH U3HYTPHU B IIaBax 4 u 5, mepenuio B Nepuoj JeMorpaguueckoro nepexosa,
KOTOPBIH 110 HEKOTOPBIM IPEICKAa3aHUsIM JIOJKSH 3aKOHUNTHCS CTaOMIIH3anuei
npuMepHo Ha ypoBHel0-14 munnuapaoB.M no teM ke npeackazaHusIM TaKoe KOJINYECTBO
JFO/IeH BIIOJTHE CMOYKET MPOKOPMHUTH HHTEHCUBHO Pa3BUBAIOIIASCS TNOEpaIbHAS
PBIHOYHASI 5KOHOMHKA C PACHIMPEHHBIM BOCIPOU3BOICTBOM.

OnHako, 3TH ONTUMHUCTHYECKHE MTPECKa3aHMs, KaCAIOIINECs YeIOBEYECTBA B
1IEJIOM, KaK U BOOOIIE JII0ObIE Mpe/icKa3aHus OyIyIero yeJoBeuecTBa, KOTOpbIE KOra
nu60 Aenanuch U OyAyT AenaThes , HU KOMM 00pa3oM HE MOT'YT paccMaTpHUBaThCsl Kak
TouHble. [laske B paMKax rio0aJIbHBIX 1eMOorpaduiyecKux MpeicKa3aHuii MOryT ObITh
MIPEJUIOKEHBI KaK MUHIMYM YE€THIPE OUSHb CHIIBHO OTIIMYAIOIIHECs APYT OT IpyTa
BapHaHTa pa3BUTH YEIOBEUECTBA.
1.BoBce He uckiIo4eH, ObIBIINIA €1lle HECKOJBKO JIET TOMY Ha3a/l OY€Hb BEPOATHBIM
BapUaHT CaMOYHHUTOXKEHHsI YeJIOBEUECTBA B OTHE sIZIEpHON KaTacTpo(dbl MIIH KaKUM.JIH00
HEN3BECTHBIM HaM €Ille CII0CO00M.

2. OTCcyTCTBHE PEIICHUs BCE PACTYIIUX IKOJOTHUECKUX MPOOIEM MOKET MPUBECTHU K
9KOJIOTMUYECKOM KaTacTpode, 0 KOTOPOH HEMPEPHIBHO TOBOPSAT IKOJIOTU U M aOCOTIOTHO
HE BCE MEXaHU3Mbl BOZHUKHOBEHUS M Pa3BUTHUSA KOTOPOIl HaM B HACTOSAIIEE BPEMSI
U3BECTHBI. MBI IPOCTO HE 3HAEM I0Ka, KaK M KaKMM 00pa30M B3aUMOJECHCTBYIOT MEXY
co0o# pazyM yesioBeKa U MOPOXKACHHAS UM IIUBHIIM3AIHS C Pa3yMOM 3eMIIH U



MOPOXKAEHHOW UM Onochepbl U Kakue eIlle HOBbIe CIOPIPHU3bI IpenogHeceT HaM ['esi-
3emis u buocdepa, carimoHapHOE COCTOSIHHE KOTOPBIX OBLIO HApYILIEHO HOSBICHUEM
YeJI0BEKa U POCTOM U Pa3BUTHEM UYEIIOBEUECKOTo 00IIecTBa M CO3aBaEMON UM
TexHocepbl. HAKOTUKHM U CIIUJL, 030HOBBIE JBIPHI U [N100aIbHOE MOTEIIEHUE, [TOT0IHbIE
Y KITUMATHYECKUE aHOMAITUU — (DAKTHUYECKU ITO NIEPBBIE OTBETHI OMOC(ephl HA
UMIIEPUATMCTUYECKYIO arPECCUI0 YEJI0BEYECKOIO O0IECTBA, HENPEPHIBHO
HapYIIAIOIIETro TI00abHOE PABHOBECHE JMHAMUKY MPUPOIbL. ONpeaeTnTh, 9YTO MBI
MO’KEM 0’KHJaTh B OJMpKaiiieM OyayIieM — 3TO 3a/1a4a COBPEMEHHON HayKH.

3. Tperuii BapuanT, KOTOPBIN KaXKeTcs ceifuac HanboJiee BEpOATHBIM M KOTOPBIN
npejcKa3blBaeT Hanbosee peaucTUYHas U3 II100aIbHbIX JeMorpapruecKux Mojenen ,
COOTBECTBYET CTa0MJIN3AIIUHN YHCIECHHOCTH YeloBeyecTBa Ha yrcie 10-14 Muwrapaos u
BCTYIUIEHUHU TeXHOC(EPhI B HOBOE, OTCYTCTBOBABILIEE paHEE PAaBHOBECHE C AMHAMUKON
I'en-3emiu. MIHTEpecHBIM B ’TOM OTHOIIEHUH SBJISETCS MOJIYYEHHBIH HAMH B paMKax
MOJIEJIN BUXPEBOH OCOOCHHOCTH 3aBUCUMOCTH MepbI-UH(OPMAIK OT KOMILIEKCHOT'O
BPEMEHH TEOPETHYECKUH PE3yJIbTaT, yTBEPKIAIOIINN, YTO MMEHHO cei4ac HACTYIINII
MaKCUMYM TOH 3HTPONHMU-U(POpMALUU, KOTOPOH CIIOCOOHO YIPaBIIAThH YEIOBEYECTBO KAK
o0o0meHHas BotHA. B nanpHeieM 3Ta BeTMYMHA IPH COXPAHEHUHU YUCIICHHOCTH
HaceJeHHs OyJeT nasiaTh, U 4eJI0BEUYECTBO XK/IET calIn3alus U eCTECTBEHHOE CTApEHUE C
HEN30EKHOU THOEINBI0. DTOT KaXKYIIHIcs ceifuac HanboIiee IprueMIIEMbIM CIICHAPHIA, HE
ABJISIETCS OJIHAKO HauboJiee ONTUMHUCTHYECKUM.

4. HekoTopsle ncToprueckue (PakThl, a TAKKE 00IINE TEOPETHUECKHUE

MPENOI0KEHNS CBUIETENBCTBYIOT O BO3SMOXHOCTH U JIaXKe JJOCTATOUYHO OOJIBIIOM
BEPOATHOCTH MHOTO, KaK HaM Ka)kKeTcs ceifyac MaKCUMaJIbHO ONTUMHCTUYECKOTO
CLIEHapHs, AJIs1 KOTOPOT0 MOKHO MPEUIOKUTh TaKKE OCHOBAaHHYIO Ha OoJjiee MoIpoOHO
MIPOAaHATM3UPOBAHHBIX IKCIIEPUMEHTAIbHBIX JAHHBIX MOJIEJb HECKOIBKUX
M0CJIeI0BATENbHO MPOXOJUMBIX YETIOBEYECTBOM BUXPEBBIX 0COOEHHOCTEH (KPU3HCOB U
katactpod B TepmuHosioruu Hazapetsina [46]). B kauecTBe TaknX BUXPEBBIX
0CcO0EHHOCTEH MOKHO paccMaTpBaTh, HAIPUMEP, MOMEHTHI MOSIBIIEHUS] TOMO-CaITUeHC
npumepHo 200000 jeT ToMy Ha3aJ, MOMEHT BBIXOJa YEJIOBEUECKOU MOIMyIISIIIEH 13
apeaya rnepBoHadanboro paccenens npuMepso 40000-45000 net Tomy Ha3zal, MOMEHT
nepexoja K 3emenenuto u ckotoBoAcTBy 12000-8000 ser ToMmy Ha3ag 1 MOMEHT
paspyienus Pumckoit umnepuun npumepHo u nodezas! GpeoganbHoro pexuma 2000-1000
neT Tomy Hazan lpu 3TOM nepruoab! IPOX0XKAEHUS ITUX BUXPEBBIX 0COOEHHOCTEH
OTHOCSITCS IpYT K ApYTy IPUMEPHO OJJHAKOBO. DTO OTHOLIEHUE B IPEEIax JI0MyCTUMON
TOYHOCTH OKa3bIBAETCS OJIM3KUM K M3BeCTHOMY uncity deirebayma, XapakTepu3yoIIero
cCHCTeMY NOCJeI0BaTeNbHBIX OU(ypKaluil Tepsromeil yodMBOCTh CUCTEMBI C
napabonudeckoi ¢hopmoii pa3zoBoil MIOCKOCTH, 3aBUCSIIECH OT OJTHOTO MmapameTpa [24].
Ecnu npussTh 3TO Npeanonoxenue, To npumepHo uepes 300-400 net cnexyeTr oxuaaTh
ouepeaHou OudypKanumu, COOTBETCTBYIOIICH MEpEexXoay Yepe3 3HAYUTEIBHO Ooliee
MHTEHCUBHYIO BUXPEBYIO 0COOCHHOCTh. CieTIaHHbIe PEOI0KEHUS TTO3BOJISIOT
OLICHUTH B KAYECTBE OJHOIO U3 BO3MOXHBIX BAPUAHTOB CKAauOK, KOTOPBIN Bpe3yJbTaTe
Takoi OMdypKaLuu clenaeT yesoBeyecKkas MomyJsaus, YMCIo JII0Iel cTaHeT IPUMEPHO
5000 MunmMap10B. TO YKMCIIO OYEHb XOPOLIO YKJIAJAbIBAETCS B BBICTPOECHHYIO HAMHA
uepapxuio MmacmraboB. Kak u rae OyayT KUTh 3TH JIIOJU U 4TO MIPOU30MIIET ¢ HUMU
Janbliie U OyAyT JIU 3TO JIOAU B COBPEMEHHOM IOHUMAaHHUH, OCTAETCS TOJIBKO



JOTaJbIBaThCs, XOTA U 3/1€Ch MOXKaHO CTPOUTh UHTEPECHBIE CIIEKYJIALUU B Tyxe Tensapa
ne [lapnena [2].

OpHako, HENb3s UCKII0YATh U APYTUX BO3MOXKHBIX CLIEHAPUEB, KAXKYILUXCS HAM
ceiiuac HEBO3MOKHBIMU

K takum cuenapusiM, Kpome psiMOro caMoyOuICTBa Y€I0BEYECTBA, OTHOCATCS
ri00anbHble KOCMUUYECKHE KaTacTPO(]bl, pOXKIEHUE BHYTPH U€JIOBEUYECTBA HOBOTO BUA,
KOTOPBIH, Pa3BUBASCh, YHUUTOXKUT YEJI0BEYECTBO, KOCMUYECKUE BOMHBI, ITOSIBICHUE
o0J1afjaroIuX CO3HAHUEM HUCKYCCTBEHHO CO3/1aHHBIX CYILECTB, MOSIBIICHHE
KJIOHUPOBAHHBIX YEIOBEYECKUX CYOBEKTOB U X B3aUMOJECHCTBHE C OCTAIbHON YacThIO
yejoBeyecTBa. Bee 3TH M MHOTHME OKa HEU3BECTHbIE HAaM BapHaHThl OyIylIero, o Mepe
UX MOSIBJICHUS KaK B KAUECTBE peallbHbIX ITyTEH pa3BUTHUS, TaK U B KAUECTBE
BUPTYaJIbHBIX HAIIPABJICHUN JUHAMUKY JIOJIKHBI ObITh BKJIFOUYEHBI B PACCMOTPEHUE U
IIPOAHAIM3UPOBAHBI C TOUKU 3PEHUS BEPOSITHOCTH UX PEAIU3ALMH U TEX LENEU, KOTOPBIE
CTaBAT ce0e OTAEIbHbIE JIFOJU U YEJIOBEYECTBO B LIEJIOM Ha TOM HJIM MHOM 3Tare CBOEro
pa3BUTHSL.

Ecnu obpatutbes k 6onee 6u3komMy Oyayiiemy, To, ¢ HEOOXOAUMOCTBIO B
Ommkaiiniee BpeMsi BCE OOJIBIIYIO POJIb JOIHKHBI UTPATh MPOLECCH], BO MHOTOM
OIpezeiIsieMble BCEM IIPEABIAYIIMM X0J0OM MUPOBON UCTOPUH, IIPOLECCHI,
onpenensiemble MaTYHImO.

Opnaxo, 31eCb BO3HUKAET OrPOMHAas ONaCHOCTb, IEPBBIE TPOMBI KOTOPOU MBI YK€
II09YBCTBOB&IN. Benpb BCs yenoBeueckas THTynnus nocrpoeHa Ha TeX NPUHLUIIAX
HepapXuuecKoil opraHu3aluu, KOTopble ObITH OCHOBOM YeoBeYeCTBa B TEUEHHE MHOTHX
TBICSIYETIETUH, U KOTOPbIE, Ka3aJ0Ch Obl, HAPOUb PAa3pyLIAIOTCS IPOUCXOIAIIEH
rinobanu3anueil. Boznukaer Bonpoc, a npasa au takas Marynuua? Eme ceituac
OOJIBIIMHCTBO JIFOJIeH OTBETUT - HET He npasa. M eciau noaXxoauTh ¢ 1MaTHOW TOUKH
3peHHsl, TO Oyayllee yelIoBeUecTBa BUAUTCS B HEIPUMUPUMOM BOCHHOM
MIPOTUBOCTOSIHUU TJ100aIU3UpOBaHHOTO0 OTKPHITOrO O0IIECTBA, AOUIEALIETO 10
MIPEJIENIOB CBOETO Pa3BUTHSL, U MOABIMAIOIINXCS B CBSI3U C MOTPEOHOCTAMU
UYenoseuectBa HTYNTHBHBIX [{uBnnu3anmii: Kutaiickoii 1 MycyiabMaHCKOM.

He 3ps MMEHHO B 3TUX IMBWIN3ALMAX COXPAHUIINCH U TPOLBETAIOT HEPAPXUUYECKUE
PEXKUMBI.

ITepBoii 1acTOUKOI TAKOTO BOZMOXKHOTO Ipsaymiero [ 1o6asibHOro MpoTUBOCTOSHUS
sBigercs MycynbMaHCKUI pyHIaMEHTaIN3M, B3SIBIIUNA HAa BOOPYKEHHE
CYLIECTBYIOIIME TOJCITYTHO B MYCYJIbMAHCTBE, KaK U BO MHOTHX JIPYTUX PEIUTHUAX
BOMHCTBEHHOE HenpusaTrue nHosepleB. [1ogo0HyI0 ke 0macHOCTh HECET B cebe u
Kommynuctuueckuii Kuraii, xotst 6osee rimy0okue ¥ IpeBHUE MHTYUTUBHBIE TPAJAULIUN
Kuras ykxa3pIBaloT Ha HEOOXOAUMOCTh CIEP’KaHHOCTHU B OTHOUIEHHSIX C
MIPEICTAaBUTENSMH IPYTUX LIUBUIIA3ALINN.

Onnako, mo100Has K€ OMAacCHOCTh UCXOIUT U oT PanmonansHo#t EBpormeiicko-
ATIIaHTHYECKOW IUBHIIM3AIIUH, IPABAIINE CHIIBI KOTOPOH, B Mporecce 60pbObI 3a
BBDKMBAHHE I10J] MACKOM T'YMaHM3aLlUHU JIETKO MOTYT, UCIIOJIb3Ys] TEXHUYECKHUE CPEJICTBA
COBPEMEHHOW LIMBUIIN3ALIMH, YCTAHOBUTH TOTAJIbHBIA KOHTPOJIb 3a CBOMMU TpakJaHAMHU
U B paMKax Paiino BHOBb BEpHYTHCS K TOTAIUTAPHOMY PEKUMY YIIpaBIE€HUS. DTOT MyTh
MPUBEJET K HOBOMY IJI00aIbHOMY MTPOTHUBOCTOSIHUIO , KOTOPOE MOXHO OBLTO OBl
YCIIOBHO 0003HAa4MTh KaKk NPOTUBOCTOsIHUE Panmo-MHTyn1mo, Xots B A€HCTBUTEIBHOCTH



- 3TO MyTh IUAJHOIO IPOTUBOCTOSHHUSA ABYX Pa3INYHBIX TUIIOB TOTAIUTAPHBIX PEKUMOB.
DTOT KaTacTpOPUUIECKUN MTyTh MOMKET
MOBTOPUTH CLIEHAPUU TIEPBON M BTOPO MUPOBBIX BOIH, TOJIBKO ¢ Ooiiee
rJ100aTbHBIMU U KaTaCTPO(UIECKUMU MOCIEICTBUSMHU.
Bo3MosxHbI 1 Oosee ToKaTbHbIE KOHMIUKTHI C TEM KE CLIEHAPUEM .
[Toka nmpoucxoaat umeHHo onu ( Apabo-M3pannbckuii KOHPIUKT,
OrocnaBus ,Yeuns, Adranucran, Upak, [Takucran-Unmnus,
Teppopuctuyeckue akTel B Poccuu, Adpuke, CIIIA). OgHako KaxKIblid
TaKOW KOH(JIUKT TOJBKO YCHIIMBAET T€ OMACHOCTH MTPOTHUBOCTOSHUS,
KOTOpbIe OBLIIN YKa3aHbl BbllIe. Eciu nmporecc mpoTUBOCTOSAHUSA OYyIeT
pa3BUBATHCS [0 TAKOMY CLIEHAPHUIO, TO OCHOBHOM TEppHUTOpHUEii KOH(DIUKTA
OKa)KyTCsl IIMBIJIM3AIIMH, KOTOPBIE , Ka3aJI0Ch Obl HUKAKOTO OTHOIIEHHUS K
3TOMY KOH(IIUKTY HE UMEIOT. Y ¢10BHO 3T0 Poccust u Unans - Hocurenn Dmonmo kak
MBI UX OIPEAEIINIIN.

VIMeHHO OHM, OCO3HAB IPO3SAILYI0 UM OIIACHOCTh, MOT'YT OKa3aThCsl TOM TPEThEU CUIION,
KOTOpasi, BNUTaB B ce0s1 JocTonHcTBa Panno u MHTynmo, sMo1oHaisHo Ipeodpa3oBaB
AJIEMEHTHI 3TOM TpHUAbl B €IUHOE LIEN0E, CO3/IaAyT HOBYIO KYJIbTYpPY, KOTOpast CAeIaeT
HEBO3MO>KHBIM BOCHHOE paspelnieHrne KoHGIMKToB UenoBeuecTBa U BbIBEIET
YeJI0BEYECTBO Ha OJMH U3 BO3MOXKHBIX MyTEH CTaOMIBHOIO Pa3BUTHUS, BBIOPAHHBIN UM
CaMUM.
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