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Cnuanue IIpacmpykmyp nopoouno Baxyym-Bcenennyio.

B3puieé Beenennoii cozoan I'anakmuxu,

6 36e30ax KOmopulx 0bliu CUHME3UPOBAHBL 6CE OCHOGHbLE ITIEMEHMbL.

B3puviesr Ceepxnosvix 36e30 nopoounu buocghepy u ee eepuiuny —denoseuecmao.
Imo ouens noxoosice na porxcoenue bavouxu.

U3 cruswuxca auuek e3pvieaemca I'ycenuya.

3amem ona npauemcs ¢ Kykonky, uz komopoii na npocmop eéviiemaem Ilpexpacnaa
babouka, cnocoonaa onnooomeopums Beco Mup.

Yenogeuecmeo —3mo baovouka Bcenennoii!

BBenenue

Jloporoii yuraTein!
KHura, KOTOpyI0 Thl OTKpbIBaelllb, HE COBCEM OObIUHA.

OHa HamMcaHa aBTOpaMH, KOTOpPBIE HU B KaKOW CTEIEHW HE MOTYT CUMTAThCA
CICIMATUCTaMU HU B OJIHOM M3 00J1aCTel HAYKH O YEIOBEKE U YeJI0BEYECKOM OOIIECTBE.

OpHako, B 3TOM €CTh ONpeACICHHOE MPEUMYIIECTBO, KOTOPHIM MBI U MOTPOOyeM
BOCIOJIb30BaThCsl. KHUTa, MOCBSIIEHa YEIOBEYECTBY B LIEJIOM — a JIJISl 3TOTO JKeJaTeIbHO,
9TOOBI aBTOPHI OBUTM CBOOOJHBI OT TOJHBIX 3HAHWUU B OTHEIBHOM pasjese HayKd O
YeJIOBEKE M OOIIECTBE - TO €CTh OHM JOJDKHBI OBITh B KaKOH- TO CTENCHH JUJICTAaHTAMHU.

Onnako, JWJIETAaHTH3M -  3TO, BO3MOJKHO, JK€JaTellbHO€, HO BOBCE HE
JIOCTaTOYHOE yCIIOBUE I HAIIUCAHUS TaKOW KHHIH.

Jpyrum ycioBuem sBISETCS CHIOCOOHOCTh aBTOPOB CO3/1aTh LEIOCTHYIO KapTUHY
OMHCHIBAEMOTO SIBJICHHUS, OOBEKTAa WM TMpolecca — TO €CTh  BOOPYKEHHOCTb
METOJI0JIOTHEH, KOTOopas MO3BOJMIa Obl UM HE TOJBKO HPUCTYNHUTh K I'PAaMOTHOMY H
LEJIOCTHOMY HCCJIEJOBAHUIO TAKOT'O HEOOBIYHOTO M, IMOXKaJIyH, CamMoOro CII0XHOTO BO
Bcenennoii o0bekTa, HO M JIOBECTM 3TO HCCIEIOBaHHE 10 KAaKOTO-TO 3HAYUMOIO
pe3ynbTara.

Ecnu Bpl, noporoit unrarens, npoecCHOHAIBHO H3y4yaeTe 4elIoBeKa, TO 3Ta
kHura st Bac Oyzner He MeHee Mojie3Ha, Tak Kak Bbl Mo3HaKOMHUTECh C, BO3MOXKHO,
COBEpIIICHHO HOBOW i Bac wmeromonorueid, xoropas oOoratutr Bam apceHan wu
MO3BOJUT Bam 1O-HOBOMY B3IJISHYTh Ha Te TIIyOOKHE 3HAHUs, KOTOpble BbI yxke
nproOpeNn, a BO3MOXKHO, U CACNATh [Tt ce0sl MaJICHbKUE W OOJIBIIINE OTKPBITHSI.

NMeHHO cyliecTBOBaHME M MHTEHCHBHOE Pa3BUTHE B HACTOSILEE BPEeMs TaKOM
METOJIOJIOTHH — CHHEPreTUYEeCKOH, B (OPMHUPOBAHHH KOTOPOM ABTOPHI MPHUHUMAIOT
AaKTHBHOE Y4YacCTHE, - U SBISAETCS TEM OCHOBAHHEM, HA KOTOPOM OHM CTPOSAT HAJEKIy Ha
ycrex 3aTesTHHOW MMHU aBaHTIOPHL.( B XopoIleM cMbIciie: adventure- MpUKITIOYCHIE)

B mnepBoii wactu MoHOrpaduu  KpaTKO H3JIaraioTcs OCHOBBI Pa3BUBAEMOM
aBTOpaMH UH()OPMALIMOHHO - BOJIHOBOU TEOPHH B3aUMOJAECUCTBUS CTPYKTYP U CUCTEM.

OaHMM U3 BaXHEWIIMX SKCIEPUMEHTAIbHBIX (DAKTOB SBJISETCS CYLIECTBOBAHUE B
MPUPOAEC HIACHTHUYHBIX OOBEKTOB, COOBITHIA, MpoueccoB. IMEHHO ¢ B3auMMOJEHCTBUEM
UJCHTUYHBIX WM MOYTH HUJIEHTUYHBIX CTPYKTYp CBSI3aHbl OCHOBHBIC JUHAMUYECKUE U
WH(POPMAIIMOHHBIE OCOOCHHOCTH OKpYJXKalollero Mupa. Mbl mpemjgaraeM Ha3bIBaTh
KJIaCChl MJCHTUYHBIX TPOIECCOB OOOOMIEHHBIMU BOJIHAMH, a CaMH MPOLECCHl WIH



CTPYKTYpBI, (GOpPMHpYIOIINE BOJHY, KBAaHTaMH 3TOW BOJHBL [Ipupoma mocTpoeHa Kak
WepapXxus BOJIH-KBAaHTOB, yUYACTBYIOIIUX B OM(PYPKAIMOHHBIX TIPOIIECCaX.
basupysicb Ha TNpEeACTaBICHHMM O COBOKYIHOCTH  B3aWMOJICHCTBYIOIIUX

WJCHTUYHBIX CTPYKTYpP KaK O BOJIHE, YJAalOCh TIOCTPOHUTH JOCTaTOYHO OOIIYIO
KIIaCCU(DMKAIMIO BOJH, CTPYKTYP U CHCTEM, MO3BOJISIFOIIYI0 HE TOJBKO PACCMOTPETH C
€IMHBIX TIO3UIIUK BOJIHOBBIE, BUXPEBBIE U MYJIBTUIIONBHBIEC (TPUOOBUIHBIE) CTPYKTYPHl U
uxX TpaHchopMalMk, HO W TOHATH HEKOTOpPhIE OCHOBHBIE 3aKOHOMEPHOCTH
bopMUpOBaHUS U PA3BUTHS HEPAPXUUYECKUX TPAHCHOPTHO-MH(POPMALMOHHBIX CHUCTEM.
Knaccudukanmss ¥ KadecTBEHHOE HCCIEIOBAaHHE IOCIEAHUX TAaKKE BBIMOJIHEHBI B
pabore.

IIpu TeopeTnyeckoM pacCMOTPEHHMH TAaKOM CHUCTEMBI MOXXHO BBIIEIUTH TpUALY
3JIEMEHTOB, €€ XapaKTepHU3YIOLIUX

ITone
(Oxpysxarommas cpeza)
/ \
Crpykrypa -------- KounTpomnep
(OcHoBHas yacThb) - (YmpaBistomias CUCTEMA)

HccnenoBanbl 0COOCHHOCTH B3aMMOJICHCTBUS BUXpEH, BOJH U CTPYKTYp. JlnHamMuKa
B3aMMOJICUCTBUSL CTPYKTYp M CHCTEM IIpEICTaBiseTcs B BuAe rpada, OJHOH U3
KOOPAMHAT KOTOPOT'O SIBJISIETCS BPEMs], @ y3JIaMU - «COOBITHS - aKThl B3aUMOJICHCTBUS, B
pe3yJsibTaTe KOTOPBIX IPOUCXOAMUT KauyeCTBEHHas TpaHc(opmanus CTPYKTyp, B HHUX
Y4acCTBYIOIIUX.

I'pad nmeeT aBE OCHOBHBIC MTPOSKIINH.

1) cTpyKTypHYIO, B KOTOPOH, B CBOIO OY€peb, MOKHO Pa3IU4YUTh TPU OCHOBHBIX
napaMerpa nopsaKa , OnpeAes oIHX:

- KJIacC B3aMMOJEHCTBYIOIIHUX CTPYKTYD;

- YPOBHH HEpapXHH — CIIOCOO BKIIOUYEHUSI OJHHUX CTPYKTYp B APYTHE;

- Mepy, MO3BOJIAIONIYIO0 CPAaBHUBATH 0OBEKTHI MEXTy COOOM;

2) GudypKarmoHHYIO.

Maremartuueckoe  MOJEIMpPOBaHME  JMHAMHYECKUX U MHGOPMAIMOHHBIX
XapaKTEPUCTUK B3aWMOJICHCTBYIOIIUX CHUCTEM OCYILECTBIISIETCS C HCIOJIb30BaHUEM
KOMIUIEKCHBIX (DYHKIIMIA U OIIepaTopoB.

BrinonHeHHbIE TEOPETUYECKUE HCCIENOBAaHUS TO3BOJUIN OOBSICHUTH P HOBBIX
(bu3NYEeCKUX SIBICHUH, 0OHAPYKCHHBIX MPU MCCIICTIOBAHUH JIBIKEHUSI HECUMMETPUYHBIX
Tel B CIUIOUIHOM cpele, KaK PE30HAHCHOE BOJIHOBOE B3aUMOJEHCTBUE BHUXPEBBIX U
TpUOOBHUIIHBIX CTPYKTYp C JUCHEPTHPYIONIMMHU BOJHAMH, BO3HUKAIOUIMMH IPH HUX
JIBWKCHUU (BUXPE-BOJIHOBOM pe3oHaHc). [lpu BHXpe-BOTHOBOM pe30HAHCE HE TOJIBKO
HAOJIOJAIOTCSI aHOMAJILHO OOJIBIIME BO3MYILIEHHUS TapaMeTpoB cpeiabl (o) , HO H
(bOpMUPYIOTCSI HOBBIE THIIBI YCTOWYHMBBIX CTPYKTYp, HE HAOIIOAAIOIINECS PU OOBIYHBIX
ycnoBusX. Buxpe - BOJHOBOW pPE30HAHC SBJISETCS OJHUM W3 BAKHEUIINX CIOCOO0OB
CTPYKTYpOOOpa30BaHUS B CILIOLIHBIX CPEaXx.

HccnenoBanbl OCHOBHBIE OCOOEHHOCTH TPaHCIOPTHO-UH(OMALMOHHBIX CHCTEM.,
B3aMMO/IEUCTBUS AETEPMUHUPOBAHHBIX U OM(YpPKALMOHHBIX MTPOLECCOB.

PazpaboTannble MeTOJbl NPUMEHEHbl K aHajM3y YeJOoBEeYecTBa Kak OJHOW U3
HauOoyiee CIOXKHBIX  TPAHCIOPTHO-WH(POPMAIIMOHHBIX CcUCTeM. Ha  ocHOBaHUH



NEePBUYHOTO KAYECTBEHHOI'O aHajlu3a OCHOBHBIX I1apaMETPOB YEJIOBEUECKOro oOlIecTBa
MOCTPOEHbl ~MAaTEMAaTHYECKUE MOJIEIH, OIHUCHIBAIOIIME POCT U  Pa3MHOXKEHUE
YeJIOBEYECCTBA KAK MEPApXUYECKOW CHCTEMBI - OT KJIETKM A0 nomyJsiuud. BBeaena B
paccMOTpeHUe BOJHOBAs (DYHKIIWS, OMHCHIBAIONIAs TUHAMHKY Pa3BUTHUSI YEJIOBEUECTBA
KaK euHOM BOJIHBI. IIpenokeHo K pacCMOTPEHHUIO HECKOJIBKO BO3MOXHBIX CLIEHAPUEB
pa3BUTHS YETIOBEUECTBA M YKa3aHO, YTO B €T0 CUJIaX BHIOpaTh Hanboiee OJIaronpHusITHBIN
U3 HUX.



Yacrts I
Cunepreruka.
NudopManuoHHO-BOJIHOBAS TEOPUS CTPYKTYP U
CHCTEM.

I'masa 1.
Bo.1HOBO# MOAX0/ K MCCJIET0OBAHUIO CTPYKTYP U CHCTEM.

OcHOBOM 11 TIO3HAHUS OKpyXaromero mupa ABJIICTCA HaAIIC C€ HUM
BSaHMO,HefICTBPIe, B pPE3YJbTATC KOTOPOIro MOTYT OBITh BBIACJICHBI OTACJIBHBIC
O6’b€KTBI, a 3aTEM U3Y4YCHBbI UX CBOICTBA. HpI/I BBIACIICHUHA 00BeKTa U3 OpUpOabl MbI
COCTaBJLIEM B MO3ry €ro 06p33, JacM €My HMA U BBOJUM HpOCTGﬁIHym

MaTEMaTHYECKyI0  TpYMILY, XapakTEPU3YIOUIYI0  OTCYTCTBHE,  POXKACHHUE,
CYILLIECTBOBaHHE M MCUE3HOBEHHE OOBEKTa. TeM caMbIM, Mbl HCIIONb3YyEM TPH SI3bIKA
HayKH:

a) sI3bIK 00Pa3oB,
0) SI3BIK CJIOB,
B) S3BIK MaTeMaTuku [1].

SA3bIK 00pa30B MO3BOISET MOMYUYUTH HauOoIee obliee MpeacTaBICHUE O KpacoTe U
MHOT000pa3HH OKPYXKAIOIIET0 MUPA U O B3aUMOJICCTBHH OOBEKTOB MEKTy COOOA.

S3BIK CIOB MOMOTAaeT OTMETUTh BaXKHYIO OCOOCHHOCTH MPHUPOJHBIX SBICHUH,
MTO3BOJISIONTYIO0 CTPOUTH HayudHyI0 KapTuHy [Ipuponbl, - cyiiecTBOBaHHE OOBEKTOB,
BO MHOTOM HIEHTHUYHBIX IPYT APYTY, KOTOPHIE MOTYT OBITH HA3BaHBI OJHUM CIIOBOM.

SI3pIK MaTeMaTWKHU TO3BOJSET YK€ Ha TEPBOH CTaAWXd PAacCMOTPEHHUS BBECTH
MPOCTEUIIIYI0 MAaTEMaTUYECKyl0 TPYIIy, XapaKTepH3YyHIOIIYyI0 BO3HUKHOBEHHE,
CYIIECTBOBAHKE U UCUC3HOBEHUE 00BCKTA, & TAKXKE CUUTATH KOJTHUUCCTBO HICHTHUHBIX
0OBEKTOB.

MaTteMaTH4ecKuM OTOOpaKECHUEM JIMHAMUKUA CTPYKTYPBI MM CHUCTEMBI MOXKET
SIBISITBCA ~ TIOCIICIOBATEIFHOCTh  OTOOPaXCHHW  aOCTPaKTHBIX MHOMKECTB c
onpeAcnéHHBIMA HAa HUX KOMIUICKCHBIMH (YHKITUSIMH, KBaJpaT MOJYJS KOTOPBIX
oTpeieNsieT BEPOATHOCTHYIO MEpPY Ha I3TUX MHOXECTBax. B WacTHOCTH, B KadecTBe
MPOCTPAHCTBA BO3MOKHBIX COCTOSIHUM CHCTEMBI (BEPOATHOCTHOTO MPOCTPAHCTBA) BO
MHOTHX CIIy4asgx MOXET OBbITh NPUHATO JHOO JUCKPETHOE MHOXECTBO, IJHOO
MHOTOMepHOe auddepeHiupyemoe MHorooOpasue. I3MeHeHHMe BO BpeMeHH
pacrpezesieHnss BEpOSITHOCTH TOTO, YTO CHUCTEMA OKa)XETCS B TOW MM MHOW TOUKE
3TOTO MPOCTPAHCTBA, XapaKTEPU3YyeT IUHAMHKY BEPOSITHOCTHONH  BOJIHBI,
COOTBETCTBYIOIIEH TaHHON CUCTEME.

CTpykTypHas 4acTh KOMIUIEKCHOH (YHKIIUM TPEACTaBIseTCS B BUJE
KOMIIJIEKCHOTO MHOXHUTENI C €JWHUYHBIM MOJAYJeM, IIOKa3aTelleM MHHUMOMU
SKCIOHEHTHl KOTOPOTO SIBIAETCS OTHOIIEHHE 3aBUCAIEH OT BPEMEHH MeEphI
(IefcTBUS) CTPYKTYPBI K HEKOTOPOMY MaciiTabHOMY KO3 GUITUEHTY (aHATIOTHIHOMY
noctrosiHHoM I1naHka).

st CIOKHBIX CTPYKTYp W CHUCTEM B HEKOTOPBIX CIydasx NEUCTBUE CTPYKTYPHI
MOXXET pacCMaTPHUBAThCS TaKXKe KakK JCHCTBUTENbHAS Mepa, OMpeaelicHHAs Ha
BHYTPEHHEM CTPYKTYPHOM MHOXecTBe (MHOrooOpasum). IIpum 3TOM cyliecTBeHHYIO



ponp  wWrpaer mpobirema  BeIOOpa  BHYTPEHHUX  OOOOIIEHHBIX  KOOPAWHAT,
XapaKTEPU3YIOIINUX CTPYKTYPY WIHA CUCTEMY.

[lepBbIM BOIIPOCOM, BO3HHUKAIOUIMM IPU HCCIECAOBAHUHU CIOXKHBIX CTPYKTYp H
CHCTEM SIBJISIETCS BOIIPOC O CBSI3U MEXKILy IPOCTPAHCTBOM, OMHUCHIBAIOIIUM BO3MOXKHBIE
COCTOSIHUSI CTPYKTYpbl, BHYTPEHHHUM IPOCTPAHCTBOM CTPYKTYPBl KakK CJIOKHOTO
00BbeKTa M BHEIIHUM TE€OMETPHUYECKHM MPOCTPAHCTBOM, OMHMCHIBAIOLIUM TI'€OMETPHIO
OKpyxarouieil cpeanl (nos) . IloctaHOBKa 3TOro Bompoca YKa3bIBa€T Ha €lIE OJUH
BOJHOBOM aCHEeKT JUHAMUKM CIOXKHBIX CTPYKTYp W CHCTeM - TpoOiiemMy
UICHTH()HUKANN BEPOSTHOCTHOTO, CTPYKTYPHOTO M T€OMETPUYECKOTO MPOCTPAHCTB, B
paMKax KOTOPBIX OIUCHIBACTCS CUCTEMA, MPUBOASIINNA K ONPEAEICHNUIO TAKUX MOHATHH
Kak KBaHT, 0000IIIEHHAs BOJIHA U IIOJIE.

BTopeiM BOMpOCOM, BO3HHUKAIOIIMM MpPHU HCCIEIOBAHUM CIOXKHBIX CTPYKTYp H
cucTeM, sBisgeTcs npobiemMa Beloopa 0000IIEHHBIX KOOPAUHAT MPOCTPAHCTB, B paMKax
KOTOPBIX ONMCHIBAECTCS JUHAMHUKA CTPYKTYPhI U (WJIM) CUCTEMBI - TO €CTb OCHOBHBIX
KOOpJIMHAT, XapaKTepU3yIOLUIUX BHYTPEHHIOI CTPYKTypy CHCTEMBbI, a TaKxke
KOOpJIMHAT, OIHUCBIBAIOIIMX COBOKYIMHOCTb BO3MOXKHBIX COCTOSHHM CHUCTEMbI U
JUHAMUKY ME€PEMEIEeHHs] CTPYKTYPbl OTHOCUTEIBHO IOJIS.

Tpetbeii mpobiieMoil siBAsieTCst TpobaemMa BpeMeHu . BxonuT nu BpeMs (BpemeHa) —
B 4YHUCIO OOOOIIEHHBIX KOOPAMHAT, OINHUCHIBAIOIIMX JIUHAMUKY CTPYKTYphl WIH
CHUCTEMBbl, WJIM OHO SBJSIETCS TapaMeTpOM, CBSI3BIBAIOILIMM IOCIIEAOBATEIbHbIC
otoOpakeHHss aOCTPAaKTHBIX MHOXECTB, COOTBETCTBYIOIINX PA3IHYHBIM COCTOSHHIM
CTpyKTyphl? BpeMs umeer, kKak MUHUMYM, JIBE€ UIIOCTaCH:

a) BpeMs Kak MapaMeTp, U3MEHSS KOTOPBIH MBI CIIETUM 32 U3MEHEHHEM CTPYKTYP

(cucTeM ) 1 TIOJICH;

0) BpeMms Kak OfHa U3 00OOIICHHBIX KOOPIUHAT.

OnHoli W3 BaXHEHIIMX TPOONEM CHHEPTreTHMKH M HAyKH BOOOIIE SBISETCS
npoOieMa oOpaTuMOCTH BpeMeHH. B HacTosIee BpeMsi CTaHOBUTCSI OYEBHIHBIM, YTO
YaCTHUYHOE PELICHUE 3TOW MpOOJIEeMBI CBA3aHO C MPOLIECCAMU MOTEPU YCTOMUUBOCTH,
Ou(dypkanMOHHBIMH  TIpOIIECCAMH,  MpOIecCCaMH  MEepe3aMbIKaHWsS  TPAHUII,
(opMHpOBAaHUEM yIAPHBIX BOJH, Xa0TH3ALUEH.

Hpyroit punocodckoit 1 MaTeMaTHUECKOH MPOOIEeMO, CBI3aHHON CO BpEMEHEM,
ABJIsIeTCs Mpo0seMa ero TMCKPETHOCTH U HEMPEPhIBHOCTU U BO3MOKHOCTEH nepexoa
OT €ro JUCKPETHOI'0 BBEIEHHsI K HEPEPHIBHOMY.

I'nasa 2.
I'pa¢ cTpykTyp M COOBITHIL.

Coobvimue.

Mup cocTouT u3 B3aUMOACHUCTBYIOUIMX MeEXIy COOOH CTPYKTyp M CHUCTEM,
KOTOpblE C TOW WJIM HHOH CTENEeHbIO JOCTOBEPHOCTH MOTYT OBbITh BBIIEIECHBI W3
oKpyaromeil cpenasbl. IIpocTeiimeil MaTeMaTHYeCKOW MOJEIBI0 3BOJIIOIUN CHCTEM
aBasiercd  rpad, OAHOM M3 KOOpPAMHAT KOTOPOro SBISETCS Bpems. Y3el
9BOJIIOIMOHHOTO Tpada C MalbIMA OTpe3KaMH TPWIETAloNINX K HeMmy peoep,
COOTBETCTBYIOUIMH ONPEICICHHOMY KPUTHYECKOMY MOMEHTY OJBOJIOIHU OyJeM
Ha3bIBaTh codvimuem. EctecTBeHHas kimaccudukamus rpad)oB U COOTBETCTBYIOIINX
UM CBOOOIHBIX TPYII MOXET CIIYy>KUTh OCHOBOH KiaCCH()MKALMK THIIOB BETBEH
MHUPOBOM 3BOIIoNNH [3].



Bo MHoOrux ciyudasx BHEIIHEE IMPOSBICHUE B3aUMOJEHCTBYIOIIUX CTPYKTYP
WIH CUCTEM Ka)KETCS HaM ACTEPMUHHPOBAHHBIM: COCTOSIHHS CHUCTEM IO MOMEHTa
B3aMMOJACHCTBUA  MPAKTHYECKU TMOJHOCTBIO OMNPEAENAIOT HX COCTOSHHUS IIOCHe
B3aMMOJICHCTBHS, TO €CTh TIOCJIC CBEPIICHUS COOBITHS [4].

Oonako o00vekmosl npupoodsvl, UHO20A RNPOAGIAIOM CE0I0 C80000y npu
ezaumooeiicmeuu mexicoy codou unu npu 6HympeHHux mpancgopmayuax. B amom
cyuae ucxo0 coovimusa He modxcem 0vlmb npeodckazan 0ono3nauno. Illoamomy ona
A0eK6aAmMHO20 OMPAIHCEHUA PeaibHO20 MUPA IGOIIOYUOHHBLIL 2PAGh) 00NIHCEH UMENb
euie 00Hy Koopounamy - ougypxayuonnyio. Mup ycmpoen makum oopazom, umo
npeockazamev UCX00 MO20 WU UHO20 COObIMUA He 6ce20a NPeOCmagiiemcs
603MOMNCHBIM .

Bugyyprayuonnvie coovimus. Ilyctb uMeroTcs 1B€ MCXOTHBIE CTPYKTYpBI.
MoxeM 1M MBI 3apaHee 3HaTh, YTO NPOM30IIET B pe3yibTaTe B3aUMOACUCTBUS?
Bbyner nu pesynbrar onHo3HauHbIM? BoBce He Bcerja HMOBTOpEHHME Kazajaoch Obl
OJIMHAKOBBIX OMNBITOB MPUBOAUT K OAHO3HAUHOMY pe3yibTaTy. CoOBITHS, pe3yIbTaThl
KOTOpbIX HE MOryT OBITb OJHO3HAaYHO HpejcKa3aHbl, OyJaeM Ha3bIBaTh
ougypxayuonnsvimu coovimusamu [6].

Kaxnomy Oynymemy OndypkalimoHHOMY COOBITHIO COOTBETCTBYET HE OJIUH, a
HECKOJIbKO PE3yJIbTaTOB, KOTOPBIE MOT'YT PEai30BaThCS MOCIIE CBEPILICHHS COOBITHS.
OTH pe3ynbTaThl 00pa3ylOT MHOXKECTBO BO3MOKHBIX PE3YJIbTATOB TAHHOTO COOBITHA.
Ecim coOpiTHE TPOM30IIIO, TO W3 BCETO MHOXECTBA BO3MOXHBIX PE3yJIbTaTOB
peanusyeTcsi OAMH, U AajbHEIee pa3BUTHE Mpoliecca MPOUCXOIUT JIUIIb IO OTHOMY
M3 BO3MOXKHBIX CLIEHAPHEB 10 TeX MOp, NOKa HE MPOM30UIET HOBOE COOBITHE C
HECKOJIBKUMH BO3MOXKHBIMH HCXOJJaMHU.

Takum oOpasom dopmupyercs Ougyprauuonnas pasmeprnocmsv zpagha
cmpykmyp u codovtmuii. Ilpyu 3TOM KaXXIblil BapuaHT pe3yJIbTaTOB B3aUMOJCHCTBUS
MOJKET UMETh CBOE KOJIMUECTBO PE3YIbTUPYIOLIUX CTPYKTYP.

3Hasi MpenUIecTBYIOLIee COOBITHIO COCTOSIHUE CHCTEMBI, BPEMSI CBEpILICHUSA
COOBITUSI M BO3MOXHBIE €r0 HCXOJABI, MOYKHO MOCTPOHUTH JI000€ CTPYKTYpHO-
OndypKamoHHOE ceueHre OyIymiero.

C npyroil CTOPOHBI, €CIM B3aUMOJAEHCTBYIOIIME CTPYKTYPbl pacCMaTpHUBaTh
KaK eIMHYI0 TUHAMUYECKYI0 CUCTEMY, TO

ougypxayuonnoe codovimue - IMO MAKAs KAYECMEEHHASA MPAHCPHopmayus
napamempoe cucmembvl, KOmopas MOd}cem 6bl6eCmu HaA HECKOAbKO Pa3IUYHbIX
ammpaxmopoa.

IlepeBsizka aTTpakTOpPHOW M BEPOATHOCTHONM HHTEpHpEeTalUil HCXOI0B
O6u(ypkallmOHHOIO COOBITUS AA€T IyTEBOJHYIO HUTh K BBIICHEHHIO MEXaHHU3MOB
MHOI'03Ha4HOCTHU Pe3yJIbTaTOB MOYTH UJCHTUYHBIX COOBITHI.

Bynyiee u3BecTHO JHIIbL C KAKOW-TO BEPOSITHOCTHIO. M3yueHue 3aK0OHOB MPUPOIbI
MO3BOJISIET JIMIIb CHU3HMTH JI0 MHUHMMYMa HEONPEJECIIEHHOCTh B 3TOM 3HAHUHU.
Opnaxo, Oynmyiiee MOXET 4Yepe3 HEKOTOpOEe BpEeMsl CTaThb HACTOSIIMM M, €CId
CUNTaTh, YTO O HACTOSIIEM M3BECTHO OOJbINE, YeM O OyaylieM, TO HPUHIMITHAIEHO
BCErJa MOYKHO YMEHBIINTH HEU3BECTHOCTH OYAyIIETO IO KAaKOW-TO MHUHHMAJIbHOU
BEJIMUMHBI, CIETIAB €r0 HACTOSIIMM, IIOCJIE YeTO OHO CTAHOBHUTCS MPOILIBIM, H BHOBb
HEM3BECTHBIM, HO TO-MHOMY. TeM cambIM TyTéM udenmugpukayuu Oyaymero u
HACTOSIIETO MBI TIOJyYacM UHpopmayuio o6 ucxoae OUPypKaIMOHHOTO COOBITHS.

OnHako aTTPaKTOPHBIM TOAXOJ K HCCIEIOBAHHIO OM(YpPKAIMOHHBIX COOBITHIA
MO3BOJISIET paccMaTpUBaTb M COOBITUS MPOTUBOIMOJIOXKHOIO TUNA. B HEKOTOPBIX
CIIy4asiX paziu4Hble COOBITHA WM LEMOYKH COOBITMHA MOTYT NMPHUBECTH K OJHOMY
aTTPaKTOPy - HEKOTOPOMY COOBITHIO C OJHUM HCXOAOM. 3I€Ch CKPBIT €lIE OJUH U3



MEXaHU3MOB opmuposanus uHgopmayuu 3a c4ém UOCHMUPUKAUUU UCX0008

codvrmuil.

NmeHHO Hamuume TakWX AaTTPAaKTOPOB M BO3MOXKHOCTh WX MpEICKa3aHHA
MO3BOJIICT CIIOKHBIM CTPYKTypaM M CHCTEMaM BBDKHBATH B Xaoce OHM(ypKaImOHHBIX
COOBITHH.

B nameit monorpaduu [6] u npyrux uccieoOBaHHUAX BBEJICH PsiI HOBBIX TOHITHH.
- Ilo aHamornu ¢ KBaHTOBOW MEXAHWKOU [8], — KOMHIEKCHbLIL 60/1HOGOI 8EKMOD

oughypkayuonnoz2o coovimu:.

- Mepa, xapakTepu3ymomas COBOKYIIHOCTb B3aUMOZCHCTBYIOUIMX CTPYKTYp H
COOTBETCTBYIOIINH €1 onepaTop.

- Qobob6uennviii napamemp Ilnanka, XapakTepu3yolUid MUKINYHOCTh BIUSHUSA
Mepbl Ha KOMIUIEKCHbII BOJHOBOH BEKTOp OU(YPKAIMOHHOTO COOBITHSA WIH
LEMOYKH COOBITUI.

- Komnnekcuulit onepamop «oeiicmeue - IHmponusa» TPOU3BOJILHOIO CEUEHHS
rpada CTpyKTyp ¥ COOBITHIA.

- Bumponus 6yoyuwiezo 6udypKanmoHHOTO COOBITHS U LIENOYKH OM(ypKaIMOHHBIX
COOBITMI KaKk Mepa HEONpeNelNEHHOCTH, CBs3aHHAs C  BO3MOXKHOCTBIO
CYIIECTBOBAHUS HECKOJIBKUX aJbTEPHATUBHBIX UCXOJIOB.

-  Hugopmayusa, npuobGperaemas TNpU CBEPLICHUH COOBITUS B pe3ysbTaTe
uoeHmugukayuu OIHOTO W3 BO3MOXHBIX HMCXOJOB C PpEAIbHBIM HCXOAOM
MIPOU3OIIEIIIETO COOBITHS.

- Hugopmayusa, npuobperaemasi pu udenmugpukayuu HECKOIBKUX BO3MOKHBIX
MCXOJIOB COOBITHS WITH IIETIOYKH BO3ZMOKHBIX COOBITHIA.

- HUugpopmayua, npuoOperaemas B pe3yjibTare uOeHmMUpuKayuu UCXOI0B
Oyaymero coOBITHS C WCXOJaMH AHAJIOTUYHBIX COOBITHH, MPOW3OIIEAIINX B
MIPOIJIOM C TAHHOM CTPYKTYypOH

- HUugpopmayun, npuoOperaemas B pe3yjibTare uOeHmMUpuUKayuu UCXOI0B
Oyaymero COOBITHS C WCXOJaMH AHAJIOTHYHBIX COOBITHH, MPOU3OMIEIIINX CO
CTPYKTypaMH, aHAJIOTHIHBIMHU JTAHHOM.

- Dumponus npounozo.

- ITamame o coObITUAX, KOTOPBIE NPUBOJAT K JAHHOMY COCTOSIHHIO.

- Bonnoeou eekmop-mampuya cricreMbl B3aUMOJECHCTBYIOLINX CTPYKTYP.

B cnywae, ecnu Mepa, ompenessiomas AMHAMHUKY CTPYKTYPBl, 3HAUUTENIBHO
MEHbIIIE 3HA4YEHWH, NpUHHMaeMbIX mapameTpoM IlnmaHka, TO pa3pabaTbiBacMast
TEOpHsl CTAHOBUTCS aHAJOIMYHOM KJIACCHYECKOH TEeOpHH CilydallHbIX IMPOLECCOB U
TEOPHH JUHAMHUYECKUX CHCTEM, COXPAHSIOIINX MEpY.

BBeneHHble MOHATUS U COOTBETCTBYIOIIME UM MaTeMAaTHYECKHE CTPYKTYphl
HO3BOJIWJIM  TOJIYYUTh DSl AHAINTHYECKUX COOTHOIIEHWH [ [apaMeTpoB
OM(YPKAITMOHHOTO COOBITHS WIIN NENOYKU OMPYPKAIMOHHBIX COOBITHH.

Cpenu HUX:

($hopMyIBI TSI BEKTOPHOTO CIIOKEHHS KOMILICKCHBIX KOMITOHEHT BOJIHOBOTO
BEKTOpa B CIy4yae WACHTH(PHKAINN HCXOI0B OH(YpKAIMOHHOTO COOBITHS WIIH
LIETIOYKH COOBITHH;

- 000b6wennoe paeencmeo Illpéounzepa nns TPOW3BOAHOW IO BPEMEHH OT
BOJTHOBOTO BEKTOpPA — MAaTPHIIBI;

- o0boowénnoe pasencmeo Illpéounzepa st TPOWZBOMHON 10 BPEMEHH OT
KOMILICKCHOW BOJTHOBOW (D)YHKIIUU CHCTEMBI.

- CTpyKTypHas (GopMmyIna Jisi ONpeAeTCHUs 0elcmeus u IHMpPonuu-ungopmayuu
CIIO’)KHOU MepapXHYecKON CHCTEMBI, yJacTBYIOIIEH B On(ypKaIiOHHOM COOBITHH.



- 0000OMmIEHHBI 3aKOH pocma IHMPONUU B CUCTEMAX, CTPYKTYPHI, BXOJSIINEC B
KOTOpble, H COOBITHS, TPOHUCXOASIINE C KOTOPBIMH, HE MOTYT OBITh
UICHTH()HUIINPOBAHEI.

BBezneHbI NOHATUS KOMAIEKCHO20 ONEPaAmMopa IHeP2un U KOMNIEKCHOU IHEP2UU

CHCTEMBI, Y9acTBYOIIeH B OM(ypKamOHHBIX COOBITHSX.

JlokazaHa TeopeMa O BO3MOXXHOCTH  pACIICIUICHUS  BEKTOpPA-MaTpPHUIIBI

IPOU3BOJILHOM CHCTEMBI HA OUPYPKAYUORHYIO U CHIPYKMYPHYIO YACHU.

W3ydeHpl HEKOTOpHIE YaCTHBIC CIydan OU(YPKAIMOHHBIX COOBITHH M IIETIOYEK

COOBITHIA, COOTBETCTBYIOIINX OT/IEITHHBIM BETBSIM rpada.

I'naBa 3. MaTemaTnuyeckoe onucanne U30JTUPOBAHHON CTPYKTYPhI.

MareMaTnyeckoe MOJAEIMPOBaHNE CAMOOPTAHU3YIOIINXCA CTPYKTYP U CUCTEM HAa4daTo
C IPOCTEUIIEro Cay4asi, KOTOPBIH JIETKO peau3yeTcss Ha KOMITbIOTEpE.

BBegeHo mnoHsATHE aBTOHOMHOW JUHAMUYECKOHM CTPYKTYpPhl C KOHEUYHBIM
YHICJIOM BO3MOXHBIX COCTOSIHHM.

Ilepexonq W3 OJHOTO MOMEHTa BpEMEHHM B JPYroll XapakTepHU3yeTcs
HEKOTOPHIM MHOTO3HAYHBIM OTOOpa)KEHHUEM OJIHOTO COCTOSIHUS B Jpyrue. B pamkax
9TOTO OTOOPaKEHHS TEpPEeXoJ] W3 OJHOTO BO3MOXKHOTO COCTOSIHHS B JIPYroe,
onpeensseMblii (PYHKIIMEH, OCYHMIECTBISIONIEH 3TO OTOOpaKeHUE, XapaKTepH3YyeTCs
HEKOTOPBIM YHCIIOM, KOTOpOEe OyJieM Ha3bIBaTh BEPOSTHOCTHIO Mepexona. Torma, eciu
KaKJIOMYy MOMEHTY BHYTPEHHEI'O BPEMEHH COIOCTABUTH HEKOTOPOE paclpeiesieHue
BEPOATHOCTE BO3MOXKHBIX COCTOSIHHM, TO COOTBETCTBYIOIIEE paclpeesieHue
BEPOSITHOCTEH COCTOSIHUH CHCTEMBI MOYKHO OTPEAEIHUTH B JIIOOOH APYroil MOMEHT
BPEMEHHU KaK B TPOILIOM, Tak W B Oyaymem. Takas OudypkannoHHas cucreMa
Ha3BaHa aBTOHOMHOM. /ISt 5TOM CHUCTEMBI, B Cllydae KOHEYHOTO YHCJIa BO3MOYKHBIX
COCTOSIHUI, MOXET OBITh TOCTPOCH HAJIOKEHHBI Ha COOCTBEHHOE Bpems rpad
OM(pYpPKAIMOHHBIX  COOBITHA  C  COOTBETCTBYIOIIMMH  O3THM  COOBITHSM
OTHOCUTEIIbHBIMA BEPOSTHOCTAMU. Te€M camMbIM, BBOAWUTCS aBTOHOMHBIH BEKTOP
BEPOATHOCTH COCTOSIHUM, W3MCHSIOIIMNCS 10 Hamepel 3aJaHHOMY 3aKoHY,
ONpeAessieMOMY HE 3aBUCSIIEH OT MECTHOTO BPEMEHH MaTPHULIEH Mepexo/a.

N3yuyeHue CBOWCTB TaKMX CHCTEM 3KBHBAJIEHTHO U3YYEHUIO CBOMICTB OJHOTO
Y3 YaCTHBIX CIy4aeB MapKOBCKHUX MpoIieccoB [9].

PaccMoTpenbl 4YacTHble clydyad aBTOHOMHBIX OW(YpKAallMOHHBIX CHCTEM C
KOHEYHBIM YHCJIOM BO3MOKHBIX COCTOSIHMN M OCYIIIECTBJICHA WX KJIacCU(UKAIIUS.

Uzyuenne nuHamuku mMonaenu OUdypKalMOHHOW CHCTEMbI ¢ KOHEYHBIM YHCIOM
BO3MOYKHBIX COCTOSIHHM TO3BOJISIET MPEMJIOKUTH €€ B KAUECTBE OCHOBHOT'O AJIEMEHTA
HOBOTO THIIa KOMITbIOTEPA, KOTOPHIN MBI Ha3BaIH LIETOCTHBIM.

Takoii koMIbIOTEp JOJDKEH BKIIOUaTh B ceOsS Tpuaay dIEMEHTOB,
SBIISIOIUXCA, KaK 3TO OBIJIO TOKa3aHO HAMH B [6], HEOOXOIUMBIMH COCTABIISIFOIIIMMHU
TM000H cCaMOOPTaHU3YOIIEHCsl TPAHCTIOPTHO-UH(POPMAITHOHHONW CUCTEMBI.

ITone
/ \
CoOCTBEHHO CTPYKTYypa ----- KonTpomnep

LlemocTHBIN KOMITBIOTEP JODKEH HWMETh KBa3U(PPAKTAIBHYIO CTPYKTYPY -
[IEJIOCTHBIMU JTOJDKHBI OBITH HE TOJBKO KOMIIBIOTEP, HO M €r0 DIIEMEHTHI, a TaKKe
Hepapxusi €ro MOJCHCTEM M CHCTEM, KOTOpbIe ()OPMHUPYIOTCS U3 KOMIBIOTEPOB ATOTO
THUIIA.



COOCTBEHHO CTPYKTYpPOH IEIOCTHOTO 3JIEMEHTA TAKOTO KOMITBIOTEPA MOMKET
cTaTh OWQYPKAIMOHHBIA JJIEMEHT - KOMIBIOTCpHAS pealn3anus JTUHAMUKA
ABTOHOMHOW OM(YPKAITMOHHON CHCTEMBI C ABYMS BO3MOXKHBIMH COCTOSTHUSIMHU.

KonTtpomnepoMm 3jeMeHTa IEIOCTHOTO KOMIIBIOTEpa SIBISICTCS BHYTPEHHUI
MEXaHHM3M, BbIPA0ATHIBAIONINI 3HAYCHUE BEJIWYHMHBI PACHPEICIICHUS BEPOSTHOCTH
MEXIy IBYMSI COCTOSTHUSIMH DJIEMEHTA.

Kpome TOTO, AOMXKEH CyIIECTBOBATh TEHEPATOpP JEHCTBUTENHHBIX YHCEI,
KOTOPBIH MOXKET MOJISIIMPOBATH TOJIC DJIEMEHTA.

[TepeunciviM HEKOTOpBIE W3 3a7a4, KOTOPhIE MOTYT OBITh pEHICHBI NPHU
MOMOIIIH [IEJIOCTHOTO KOMITBIOTEPA.

1. MareMaTuieckoe MOJEIMPOBAHHE CTOXAaCTUYECKMX IPOIECCOB, B YaCTHOCTH,
MapKOBCKHUX LIETICH.

2. Omnwmcanue 1eNoYKH OMQPYPKAIMOHHBIX COOBITHHA, NMPH peanu3aliy KaKJIoro W3
KOTOPBIX KOMIIBIOTEp MOXET C OIpPEACICHHON BEpPOSTHOCTHIO BBINTH Ha
HEKOTOPBIN JCTEPMUHUPOBAHHBIN alTOPUTM, 3aBEPIIAIOLINICS OYepEeIHBIM
oudypranmoHHbBIM coObITHEM. TeM camMblM BO3HHMKAEeT BO3MOXKHOCTH CO3JIaHUS
KOMITBIOTEPHOHN MOJienu Ou]ypKaIMOHHOTO MpoIiecca.

3. MopuenupoBanue HEKOTOPBIX aCIIEKTOB CaMOOPraHU3aIUH CJIOKHBIX
JTUHAMHYECKUX CHUCTEM (mampumep, PEXKUMOB CaMOOPraHU30BaHHON
KPUTHYHOCTH).

4. HW3yueHne MTUHAMUKH PA3MHOXAIOIIUXCS CUCTEM U TPOIECCOB.

5. Ananu3 TeHe3uca yCTOWYMBEIX CTATHCTHYECKUX PACIpeIeNieHuH B TPaHCIOPTHO-

WH(POPMAIIMOHHBIX CHCTEMaxX, a TaKKe MOJCIUPOBAHNE SIBJICHUS 3BOJIOIUU

peambHBIX CTPYKTYP U CUCTEM.

Ecmu BBecTH B pacCMOTpEHHE BHEIIHEE BpeMs KaK HEMPEPHIBHO
M3MEHSIONMUNCA TapaMeTp, TO BCSKas aBTOHOMHAS CTPYKTypa, HECMOTpS Ha
MOTEHITUATBHYIO0 OECKOHEUHOCTh, UMEET HAYaJlo M KOHEIl, a CJICJIOBATEIbHO, KAKOH-TO
MEPUOJT CYIICCTBOBAHUS WM TEM CaMbIM OTJIWYAETCS OT PACCMOTPEHHOW BHIIIC
WeaThbHOM MOJICITH, MEIOIIEH MTOTEHITHAIBHO 0€CKOHEYHOE BPEeMsI CYIIICCTBOBAHUSI.

IIpocteiimuii, Hanbolee CXeMaTUYECKUH BHJI OINUCAHUS JTOTO CBOMCTBa
pEaNbHBIX CTPYKTYp COCTOHWT B MPEACTABICHUH JTUHAMHUKH CTPYKTYPHI B BHJIE JBYX
gyricen O u 1, rae 0 COOTBETCTBYET OTCYTCTBHIO CTPYKTYPHI, a | - ee CyIlecTBOBaHHIO.
Jlo MOMeHTa f, CTPYKTyphl HE CyllecTBOBasio. Mepa CylecTBOBaHMS 3aJaHHOMN

CTPYKTYpBl, PAaBHAIACHh HYIIO. B MOMEHT {, IPOU30LLIO POXKIECHUE CTPYKTYPBHL,
KOTOpas IIPOCYIIECTBOBANA O MOMEHTA BPEMEHH 7, , IIOCIE KOTOPOIO OHA HCYE3Ja.
Haxe Takoe nmpocTeiiiiee paCCMOTPEHHE MTO3BOIAET BBECTH PSAJI OHITHIM.

1. MOMEHT pOXACHUA CTPYKTYPHI f,
2. MoMeHT pa3pylLIeHus - UCUE3HOBEHUS CTPYKTYPHI 1,

3. CpOK KU3HU CTPYKTYPhI dt=1, =1

Ecnu mporecc cyiiecTBOBaHUSI CTPYKTYp paccMaTpuBaTh KaK HEMPEPBIBHBIN
BO BPEMEHM, TO B MOMEHTBHl BO3HHMKHOBEHHUS M Pa3pyLIEHUs] CTPYKTYp B IPUPOIE
JOJKHBI TIPOUCXOJUTH KaueCTBEHHbIE M3MEHEHMsI (BeAb POXKAAETCS (UM MCUE3aeT)
HE4TO cymecTBeHHoe). llpu mpocreifiieM paccMOTPEHHH MOXKHO CUYHUTaTh, YTO
POXKIOEHHE W HMCYE3HOBEHHE CTPYKTYpPhl MPOUCXOAST MIHOBEHHO. JTO JOCTATOYHO
CHJIbHOE JIONYILIEHHUE, XOTS BO MHOTUX CIIy4yasX IEHCTBUTEJILHO NMPOUCXOAUT OYCHb
ObicTpoe (OpMHpPOBAHUE HOBBIX CTPYKTYp M paspylieHue cTtapelx. He 3ps B
4eJIOBEYECKOM S3bIKE CYILECTBYIOT TaKHe CJIOBa, KaK KaTacTpoda, KpU3HUC, B3pHIB,



peBomoonus U T.4. OfHAKO, Kak Obl OBICTPO HU MPOUCXOJWIO B HEKOTOPBIX CIydasix
(hopMHpOBaHNE HOBBIX CTPYKTYp, BCE PaBHO 3TO MPOLECC, UMEIOMNN Ty WIH WHYIO
NPOTSHKEHHOCTH BO BpPEMEHH. B HEKOTOpBIX clydasx Tpouecc (GOpMUPOBAHHS
CTPYKTYp MOJKET OKa3aThCs AOCTATOYHO UIMTeNbHbIM. Kakue xe Hu3MEHeHHsS B
pacCMOTPEHHOM HaMHM IIOAXOAE€ MOXKHO BBECTH, €CJIM YYeCTb yKa3aHHbBIC
oOcTositenscTBa? BMecTO MrHOBEHHOTO (DOPMHUPOBAHUSI CTPYKTYPbI MU MTHOBEHHOTO
eé paspyleHus: He0OXOIUMO BBECTH KAKHE-TO KOHEYHbBIE NIEPHUOIbl BOZHUKHOBEHUS U
pa3pylieHust CTPYKTYPHI2Af. DTO BIIOIIHE €CTECTBEHHOE JIOMYIICHHWE BICYET 3a
co00i1 psijl crenCcTBUH.

IlepBoe ciencTBHE COCTOMT B TOM, YTO BO3HHMKA€T BOIPOC, a YTO XK€
MIPOUCXOJUT CO CTPYKTYpoil B 3Tu mepuoasi? CymecTByer oHa min HeT? OTBeT Ha
3TOT BONPOC COBCEM HE TpuBHajeH. [lo-BuaMMOMY, B NeEpUOIbl POXKIACHUS U
pa3pyLIeHHs PO CTPYKTYPY HEJb3s C MOTHOU ONMpPEneIEHHOCTBIO CKa3aTh HU TO, YTO
OHa CYIIECTBYET, HU TO, 4To €€ HeT. Ecnm BcE ke cuutars mpomuecc GopMUpOBaHHS
CTPYKTYpbl HENPEPHIBHBIM M B MOMEHT [to —At,] CTpykTypa otcyrcrByer- 0, a B

MOMEHT [to +At,] crpykrypa cymectByer-1, To TOUKH TPacKTOPHH CTPYKTYphI Ha
BPEMEHHOM OTpPE3KE [to —At,t, + At], MO>KHO COCJUHHTD INIABHON KPUBOU. 3HAUCHUSA

BEJIMYMH (YHKIHMHU, OMCHIBAEMOI 3TON KPUBOM, MO’KHO HHTEPIPETHPOBATH KaK MEpy
CYILLIECTBOBAaHMs (3pEJIOCTH) CTPYKTYphl. B mepuon poxaeHus Henb3s CKas3aTb, 4TO
CTPYKTypa HE CYIIECTBYET, HO €IIE HEJb3sl CKa3aTh YTO CTPYKTypa YK€ IOJIHOCTHIO
odopmIieHa.

IlombiTaemMcst  pemmuTh 3Ty 3ajady C  JOpyrod  cTopoHel. Mepa,
XapaKkTepHu3yIollas MPOU3BOJIBHYIO CTPYKTYpPY, MOXKET OBITh INOJYy4€Ha, HalpUMep,
Kak 00BEM MHOrooOpasws, ONpeAeNsieMoro OOOOmIEHHBIMHA  KOOPIUHATAMH
BHYTPEHHETO TIPOCTPAHCTBA. OJTOT OO0BEM MOXKET MEHAThCI B  IIPOIECCE
CYIIECTBOBAHUS CTPYKTYpbl. ECIM CTPYKTyphl HET, TO HET W MHOT000pasus, ee
onuchIBaromero. B mpomecce cymecTBoBaHuS ((QYHKIMOHUPOBAHHS) CTPYKTYPHI
CYILLIECTBYET KaKOH-TO MPOMEXKYTOK BPEMEHH, KOI/Ia MHOrooOpasue, ONMCHIBAOIIEE
CTPYKTYpy, HWMEET MaKCUMalbHbIi 00béM. Ecmu 00BEM  MHOrooOpasus,
OTNMCHIBAIOMIETO CTPYKTYpY B JIIOOOH MOMEHT BpPEMEHH, NOICIUTh Ha €ro
MaKCUMaJIbHOE 3HaUCHHE, TO MOJIYYHM B HanOOJIee €CTECTBEHHOM CITy4ae HEKOTOPYIO
KPUBYIO 3aBUCUMOCTH 3TOW OTHOCUTEIbHON BEJIMYMHBI OT BPEMEHHU, HAUMHAIOLIYIOCS
C HyJIs ¥ TUIaBHO BBIXOSIIYIO HA CAUHHUILY.

PaccmoTpum HekoTOopble OOIIME 3aKOHOMEPHOCTH, CBSI3aHHBIE C 3TaroM
poxzeHust CTpyKTypbl. Kak cieayer u3 Toil mHpOpManuy, KOTOPYIO Mbl MOIy4aeM
OpU M3YYEHUU IPUPOJbI, MOKHO PAacCMATPHBATh HECKOJIBKO CIIOCOOOB POXKJIEHHS
HOBBIX CTPYKTYD.

a) llosBneHue HOBOW CTPYKTYypbl (BOJHBI) BCIEACTBUE OOBEAMHECHUS WU
CaMOOpraHU3alMy HECKOJIbKUX OOHOPOIHBIX CTPYKTYP (KBAHTOB).

6) IlosiBneHne HOBOW CTPYKTYpbI B pe3yibTaTe JAEJICHUS CTPYKTYphl Ha JiBe U OoJjee
qyacTeil.

B) IlosBieHHe HOBOH CTPYKTYphl WJIHM HECKOJIBKHUX HOBBIX CTPYKTYp BCJIEACTBUE
HOTEPU YCTOWYHUBOCTH CTPYKTYPBI, CYIIIECTBOBABIIEH 10 X 00pa3oBaHUs

r) Poxxaenue HOBOM CTPYKTypbl B pe3ysibTaTe MOJHOTO MM YaCTHYHOTO CIHSHUS
JIBYX POJCTBEHHBIX CTPYKTYpP C BO3MOXKHBIM IIE€PEXOJOM 3aT€M K MHOTOKPAaTHOMY
WCITOJIB30BAHUIO BTOPOTO CIIOCO0A.

n) PoxxneHune HOBOW CTPYKTYphl IIyTeM H3IY4YEeHHS CTPYKTYyp Oojiee BBICOKHX
KJIACCOB.



e) B kagectBe oTmenbHOro crocoba MOXKET paccMaTpUBAaThCs LieJICHANPABICHHOE
(hopMHpOBaHUE HOBBIX CTPYKTYP CTPYKTypaMu OoJiee BEICOKOTO Kilacca.

CnocoObl  pOXACHHE HOBBIX CTPYKTYp B OHOJIOTMM OMNHKCaHbl, Hampumep, L
Tetipsapom ne lapaenom.[10,c. 90].

BoapmMHCTBO ONMCaHHBIX CIIOCOOOB MPHUBOAUT K HEOOXOAUMOCTH aHAIM3a Mpolecca
(hopMHpOBaHUS HOBBIX CTPYKTYp Kak OM(YpPKAaIIOHHOTO W3MEHEHHUS CTaphblX, yXKe
CYIIECTBOBABIINX paHEe CHUCTEM M CTPYKTYp . Tem cambIM, Mpolecc MOSBICHHA H
pa3pylieHus] CTPYKTYp BKIIIOYAeTCsl B LEMOYKY IPEBPAIICHUN OJHUX CTPYKTYp B
npyrue [6].

Bo MHOrux ciydasx Mbl CUATa€M, YTO CTPYKTYphl IOCJIE CBOETO IOSBICHUS
HAUMHAIOT W3MEHATh 3HAa4eHUS OOOOLIEHHBIX KOOPJAMHAT, HE MEHss, HalpuMep,
yucia 0000IMIEHHBIX KOOPAUHAT MPUOJIMKEHHO OMMCHIBAIOLIETO UX MHOrooOpasus. B
KaueCTBE IPUMEPOB MOKHO IIPUBECTH:

a) pOCT aMIUIUTYbI IOBEPXHOCTHOM MOPCKON BOJIHBI MPH NMPUONIMKEHNH €€ K Oepery;
6) pOCT MapoBOro My3bIpbKa HJIM IAPOBOH KaBEpHBI IMPU YBEIUYEHUH CKOPOCTH
JBIKECHHUS TENa;

B) POCT KpPUCTAJIJIOB B pacTBOPE;

I') pOCT aTOMHOTI'0 rpuba;

Jl) pOCT HMBOI'O OpraHU3Ma;

€) pocCT YKciia HAy4YHbIX UCCIIEOBAHUNA B HOBOW OTPACiv 3HAHUI.

IIpomeccel Takoro pocra MOTYT 3HAYWTEIBHO OTIMYATBCA IPYr OT Jpyra,
OJTHAKO BO MHOTHX CIIydasx OHU OOJIaJJaf0T HEKOTOPBIMH OOLIMMH OCOOCHHOCTSIMH.
Ecnu nnst cTpyKTyp Takoro Tuma MOKET ObITh BBEIEH KAKOW-TMOO OJUH HapamMmerp,
MHTETPAJIbHO ONPEACIIAIOIUN MEPY CTPYKTYpPHI (ITapaMeTp LEJIOr0), TO B HEKOTOPBIX
Cllydasix MOXHO HE TOJBKO BBIICTUTH OOMMH MeXaHW3M (OPMHPOBAHUS TaKUX
CTPYKTYp, HO ¥ HaWTH TPOCTEHIINE MaTEMaTHYECKHE MOJIEIH, KOTOpHIE
NPUOIMKEHHO OMUCHIBAIOT 3TOT MEXAaHHW3M U KOTOPBIE MO3BOJISIIOT MOJACIMPOBATH
KOJIMYECTBEHHBIE M KA4YEeCTBEHHBIE 3aKOHOMEPHOCTH pPOCTAa CTPYKTYp B JaHHOM
ciyJae.

B [6] noka3zaHo, 4yTO npH aHaIU3€e JUHAMUYECKUX CTPYKTYpP U CHUCTEM MOXKHO
BBECTH KOMIUIEKCHYIO BOJHOBYIO (YHKLHIO (BEKTOP-MAaTpHILy), OMHUCHIBAIOLIYIO
JUHAMHUUYECKYIO CUCTEMY (CTPYKTYpY), peajbHas © MHUMAasl YaCTH KOTOPOM CBSI3aHEI C
Mepoi,  Xapakrepusylomeid €€ BHyTpeHHee  (a3oBoe  IPOCTPAHCTBO U
BEPOSITHOCTHBIMU ~ XapaKTEPUCTHKaMHM OU(YPKAIIMOHHBIX COOBITUH, B KOTOPBIX
CTPYKTypa y4acTBYeET.

OTH 00CTOATENBCTBA MO3BOJISIOT pacCMaTpUBaTh B KAUECTBE MaTeMaTHYECKON
OCHOBBI JUISl MCCJEJOBAaHUS CTPYKTYp Ha IEPBOM 3Tame LENoYKy rojJoMopgHbBIX
dbyHKIMI KOMIUIEKCHON TiepeMeHHoM [11]. DTa mepeMeHHass MoOKeT OBITh Ha3BaHa
KOMIUIEKCHBIM IIapaMETPOM IEJIOT0 CTPYKTYpbl (WM KOMIUIEKCHBIM IapaMETPOM
IInanka).

B cooTBeTcTBHMM € BBICKAa3aHHOM THUIOTE€30M HA CIEIYIOIIEM Iare
paccMoTpeHHsT B  KauecTBE 00OJacTu  ONpeneieHus  KOMIUIEKCHOM  Mephl,
ONMCHIBAIOIIEN BO3MOXHBIE COBOKYITHOCTHM COCTOSSHMM, B KOTOPBIX MOXET
HaXOAMUTHCS AUHAMMYECKAs CHCTEMa, NPUHATO IMOJieé KOMIUIEKCHBIX 4ucen (Imoje
JEHCTBUTENBHBIX YUCENl PACCMAaTPUBACTCS KaK YaCTHBIN Ciydail 3Tod Oojee oOmieit
o0yacTu pacCMOTPEHUS ).

[ToppoOHO wccnenoBaHa LEMOYKa JUHEMHBIX OTOOPAKEHUH KOMILIEKCHOTO
NePEMEHHOTO, M U3YYEHBI XapaKTEePHbIE OCOOCHHOCTH YTON JMHAMHYECKOW CUCTEMBI.
[Tokazano, uTo mpu ONpeaeNEHHBIX YCIOBUAX B Ipeesie 00IbIION YaCTOThl UTEpaLni
JUHAMMKa TaKOH CHUCTEMBl CTaHOBHUTCS SKBUBAJICHTHOW IUHAMHKE, OIMCHIBAEMOMH



KOMITICKCHBIM JTMHEHHBIM auddepeHnmansapiM - ypaBaeHueM. [lomydeno ooOmiee
pelIeHre 3TOr0 YpaBHEHHWS B BHJE OSKCIIOHCHIMAIHHONH (YHKIWH OT BpPEMEHH.
Bo3MokHa Takas WHTEpIpeTanusl MPUPOJHBIX SBICHUH, YTO OOBIYHOE BHEIIHEE
BpeMsl - BpeMsl B3aUMOJEUCTBUS  SIBJSICTCS JIMILb JIMHEHHBIM NPUOIMKEHHEM K
peampHOMY  (3KCIIOHEHIHAJIBHOMY) BPEMEHH  JIMHAMHYECKOW  CTPYKTYpBI
(kacaTenbHOM K SKCIIOHCHUHWAIBHOM KpHBOM B enuHulE). Toraa peaibHbIM
BpEMEHEM, ONPEACNIAIONUM AUHAMUKY CTPYKTYpPbI, MOXET SBHUTbCS HE JUHEHHOE
BpeMsi, a 3KCIOHEHIMalbHOE Bpems. B sToM ciywae TlaBHYIO pOJb B aHaIU3e
JUHAMHUKHU CTPYKTYp UTPAIOT HE SKCIIOHCHIINAIBHBIC, a CTeTIeHHbIE QyHKIMH. BriomHe
BO3MOXKHO, YTO 3TO YAaCTMYHO OOBSCHSAET BE3ECYLIHOCTb CTEHNEHHBIX (YHKLUH MpH
U3Yy4YE€HHUU CaMOOPraHU3YIOIUXCs CTPYKTYD.

AHaOTMUHBIA  TMOAXOJA K BOJHOBOM (YHKUMH IO3BOJSIET BBECTH B
paccMOTpEeHHE KCIIOHEHThI OT CTENEHHbIX (YHKIMI, oOIine CBOHCTBA KOTOPHIX U
BO3MOKHbIE 00J1aCTH MX IPUMEHEHMS B HACTOSILEEe BpeMsl e1I€ MaJlo N3yUYeHBI.

3amMeHa nmapamMeTpoB BPEeMEHH M BOJIHOBOW (DYHKIIMU MO3BOJIMIIA OCYLIECTBUTh
nenouyky TtpaHchopmanuii nuHeiiHOHW cucteMbl [12]. B naHHOM uacTHOM ciyuae
IPOSBUIOCH OCHOBHOE CTPYKTYPHOE CBOMCTBO MaTE€MaTHYECKUX MoJened (a
CJIEJIOBAaTENIbHO, M CTPYKTYPbl NPHUPOJIHBIX OOBEKTOB, KOTOPbIE OHM OINHUCHIBAIOT).
Eciu 1npumMeHUTP K MaTEeMaTHYECKUM HCCIENOBAaHUAM OCHOBHYK TpHany
P.I".bapanmesa [13-18 ]

HNaryunmo
/ \
Panuo -------- OMo1HO,

TO OHAa MOXET OBITh OTOOpakeHa Ha HEKOTOpOe TpEXMEpHOEe aOCTpaKkTHOE
IPOCTPAHCTBO, 00OOIEHHBIMH KOOPAWHATAMHU KOTOPOTO SIBIISIOTCS

KonTunyansHOCTH
(MouHocTh)
/ \
Pasmepnoctp ---------- Nepapxus
(Hucno nepemenHbix) (CreneHb HEMTUHEHHOCTH)

PaccMmoTpuM nepBoHaYaIbHO BH)KEHHE 110 OCH KOHTHUHYATbHOCTH.

B nayane »Toif ocu MOXHO pacnonoxuTh uucia 0 u 1, CBSI3b KOTOPBIX C
peanbHBIME O0OBEKTaMH OblTa ycTaHOBIEHa HamHu paHee. CleaylONUMH Ha OTOU
IIKaJe pacroiaralTcs KOHEUYHbIE MHOXKeCTBa (KOTOpblE MOTYT OBITh B3aMMHO
O/THO3HAYHO OTOOPaKEHBI HA KOHEYHYIO COBOKYMHOCTH IENbIX uucen). [lanee Ha
IKajie KOHTHHYaJTbHOCTH PACIOJOXKEHBI CUYETHbIE OECKOHEYHBIE MHOXKECTBA
(HaTypaJdbHBIA psAJ YuCeN, OCECKOHEYHBIC IOCJICIOBATCILHOCTH, COBOKYITHOCTD
paIlMoOHATIBHBIX YUCEeN U T. J.). EmME nanee MHOXKeCTBa, 00JalaloNUe MOITHOCTHIO
KOHTHHYyMa (MppalMoOHANbHBIC YHCIA, JEHCTBUTEIHHBIC YHCIA, KOMIUICKCHBIC
YHuCiIa, KOHEYHOMEPHBIE MAaTPUIIHI U T.11.). JlanpHeWiee npoJoKeHNE KBl JTIEKUT
B 00JacTH ONpEJCIICHNUs MOIHOCTA COBOKYITHOCTH TOJMHOXECTB MHOMKECTBA
MOIIIHOCTH KOHTHHYYMa [19].

AHaJOTHYHBIM 00pa3oM MOXXHO TIEpeMemaThCcsl MO OCH Pa3MEPHOCTH.
PaszmepHOCTH - IOHSTHE, XapaKTepHU3yromiee YHCIIO0 O/THOBPEMEHHO
paccMaTpuBaeMBbIX MEPEMEHHBIX. BennunHa pa3MepHOCTH MOXET MpoberaTh Ty ke



COBOKYITHOCTb 3HAY€HHH, YTO W BEJIMYMHA KOHTHHYAJIBHOCTH — OT HYJS U €QUHUILIBI
JI0 KOHTUHYaJIbHOI'O MHOKECTBA KOOPAMHAT, M, BO3MOKHO, JJAJIEE .

AHanu3 HepapxXMuecKol KOOPAMHATHI MAaTEMAaTHKH HAYHEM C JIMHEHHBIX
oroOpakennii. JIuHeiHas (QyHKIUS MOXKET OBITh OmpeaeieHa Ha 000N Touke
IUIOCKOCTH, (OpPMHpPYEMOW JIByMS TEpPBBIMH KOOpPIAMHATAMH: MOIIHOCTBIO |
pasMepHocThI0. OHAKO, y)KE aHAIH3 IETOYeK JIMHEHHBIX 0TOOpaKeHUH, TMOJ00HBIN
KpaTKO OIMCAaHHOMY HaMH paHee AJisi MHO>KECTBa KOMIUIEKCHBIX YHCENI BBIBOJUT Ha
CIIeNYIONMNN ypOBeHb Hepapxuu. llermouka TUHEHHBIX OTOOPaXEHUMA, ONPECIIIEMbIX
3aJaHHON (yHKIHMEH, MOpPOXKAAeT HEKOTOPBI IMpoIece, SBISIOUIMNACS MOACIBIO
HNOTEHIUAIBHO OECKOHEYHOM CTPYKTYpbl. OTa MOCIEJOBAaTEIbHOCTh HOPOXKIAET
HOBBIM, CHauaja AUCKPETHBIM (MIPUHUMAIOUIUN MOCJIEI0BATENBHO LIENble 3HAUCHMS)
napaMeTp BpEMEHHM, KOTOpPBIH IpH TIOMOIIM NPEIOJOKEHUS O IJIaJKOCTH
paccMaTpuBaeMbIX (YHKIMH MoOKeT ObITb IpeoOpa3oBaH B KOHTHHYaJbHBIN
napamerp. Ha 3TOM ypoBHE B MaTeMaTHKE IOSBISAIOTCA CHCTEMBl JIMHEHHBIX
nuddepeHnnanbHbIX ypaBHEHU, pelIeHnsIMu KOTOPBIX OKa3bIBaIOTCS
9KCIOHEHIMANbHbIE OTOOpaXkeHHs. OTOT Ipolecc, € TEeMHU WIM HHBIMHU
0COOEHHOCTSIMM, TNPOUCXOJUT HaJ BCEH IUIOCKOCTBIO KOHTHHYaJbHOCTb -
pPasMEpHOCTh U UMEHHO €ro U3Y4YEHUIO MOCBsIIEHa 0OJbIlas YacTh MaTeMaTUYECKUX
UCCJIE0BAHUM.

Bropoii staxk wmepapxuu (HOpMHpPYETCSs W3 TEPBOrO IyTE€M  B3STHA
00O0OIIEHHBIX HSKCIIOHEHT OT JIMHEHHBIX OIEPAaTOpPOB, NCHCTBYIOIIMX HA MEPBOM
3Taxke. AHAJIOIMYHO, MEPEXO0]l OT BTOPOrO 3TaKa K MEPBOMY MOKHO paccMaTpuBaTh
Kak 0000ménHoe norapudmupoBanue (yHKIHHA W ONEPaTOPOB, NEHCTBYIOMUX Ha
BTOPOM 3Taxe.

Onepauum, BBITIOJTHEHHBIE HaMH npu BBIBOJIE CTETICHHBIX
Qg QepeHInanbHbIX ypaBHEHUH TMEPBOTO MOPSIKA, YKa3bIBAIOT HAa BO3MOKHOCTh
paccMOTpEHHs CBS3M MEXAy cOo00il (YyHKIWI, HaXOMSIIUXCS HAa BTOPOM YpOBHE
uepapxun. JTa CBs3b - CTENEHHas. B 3TOM cilygyae MBI OKa3biBaeMCsi B 00JIacTH
MaTeMaTHKH, KoTopas Ha3zBaHa A. JI. bpioono [20] cremenHoil reomeTpueH,
BKJIIOYAIOLIEH B ce0s1 B KaUeCTBE YACTHBIX CIIy4aeB psiJl MHTEHCUBHO Pa3BUBAIOIINXCS
B HaCTOSILEE BPEMs pa3esIoB COBPEMEHHON MaTeMaTHKH. M3ydeHre KOHEYHBIX CyMM
Y MHTETPAJOB IO M0KA3aTesAM CTEIEHU OT CTENEHHbIX MOHOMOB OJHON WJIM MHOTHX
JNEHCTBUTENBHBIX M KOMIUIEKCHBIX IE€PEMEHHbIX NpeACTaBiIseT coboil mpobiemy,
JlaJIeKo HE UCYEPIIaHHYI0 COBPEMEHHOM MaTeMaTUKOW (cMOTpH, Harpumep, [11], [20],
[21], [22], [23], [24], [4], [25], [26], [27], [28], [29], [31]). Yxe Ha 3TOM ypOBHe,
0COOEHHO Tpu aHaiau3e (QYHKIMA C KOMIUIEKCHBIMHM HOKAa3aTeIsIMU CTEINeHH,
HOSBJISIIOTCS MHOTO3HAauHbIE (M Ja’ke OECKOHEUHO3HAYHbIE ) OTOOpa)XKEeHUs, JexkKalue
IIOKa eIl€ BHE OCHOBHOM MarucTpajgyd MaTeMaTU4ECKUX UCCIIEI0BaHUM.

Oco0yi0 posib B KJIACCHYECKHX MCCIEIOBAHUSAX HIPAIOT IMOJUHOMHAIbHBIE

(YHKIWH, KOTOpbBIE, SBISACH YACTHBIM CIy4aeM CTENEHHBIX ITOJIMHOMOB,
ANMPOKCUMHUPYIOT TJIAJKUEe MHOTooOpasus. VIMEHHO B aHanm3e MOJTMHOMHUAIBHBIX
(YHKIMH HECKOJIBKHUX MEPEMEHHBIX JIS)KAT OCHOBBI TEOPUH OCOOCHHOCTEH TIaIKHUX
oToOpaxkeHui U Teopur katactpod [21], [25-29].
OpmHako, TPOW3BOJBHBIE CTENECHHBIE (YHKIMHM W COOTBETCTBYIOIIME WM
muddepeHnranbHple  YpaBHEHUS Hadald HM3YyYaThCsl CPaBHUTEIHHO HemaBHO [20],
XOTI MHOTOYHMCIICHHBIE IPUMEPHI UCCIIEIOBAHMUS IUHAMUKN HEIMHEHHBIX IPOIIECCOB,
OPOUCXOMSIIIMX B  CAMOOPTaHU3YIOIIMXCS ~ CTPYKTypax W TPaHCHOPTHO-
UH(QOPMAITMOHHBIX CHCTEMaxX CBHICTEIbCTBYIOT O TOM, YTO CTEICHHBIC (DYHKIHH
BcTpeyatoTcs moBcemectHo [20], [31], [32], [33], [77].



B cBs3u ¢ pazButuem romomopHoi quaaMuku [11], reopun muokecTB JKronma u
@ary [25], ¢ppakranpHOM reomeTpun [27] HavamMCh MHTEHCHBHBIC MCCIECIOBAHUS B
o0acTi mepexona CO BTOPOTO 3Ta)ka Ha TPETHH, TIe MHOTO3HAYHOCTHh (PYHKIIUH,
rpadsl, ApoOHAsT Pa3MEPHOCTh, BEPOATHOCTH PEATU3AIMH TOTO WJIM WHOTO 3HAYCHUS
(YHKIMM OKa3bIBAIOTCS HamOOJIee CYNMIECTBEHHBIMH OCOOCHHOCTSIMH HCCIETyEeMBIX
00BbeKTOB. Bcsi MHTEHCHMBHO pa3BUBAIOLIASICS TEOPUS CIYYalHBIX MPOLIECCOB TAKKeE
OTHOCHUTCSI K TPEThbEMY YPOBHIO HMepapxuu. VIMEHHO Ha TpeTheM YpOBHE HepapXuu
MCCIIEIOBATENEH JKIYT HEOKUAAHHOCTH U OTKPBITHA.

[Ipu uccnenoBaHuM AMHAMUKH KOMIUIEKCHOTO MapaMeTpa LeJIor0 HaMU BBEACHA
OJlHa U3 BO3MOXHBIX MOANU(DUKAIMA KOMIUIEKCHBIX YHMCEN, MCIOJIb30BAHUE KOTOPOIl
MO3BOJIIET, €CIM 3TO HEoOXOAMMO, paccMaTpuUBaTh CTEMEHHbIE (QYHKIUH
KOMIUIEKCHOI'O IIEPEMEHHOIO C KOMIUIEKCHBIMU II0Ka3aTelIsIMU CTENEHH Kak
OJTHO3Ha4HbIe (PYHKIUH, a CIEe0BATEIbHO, IPUMEHUTh K UX MCCIIEOBAHUIO anmapaT
(byHKIIMOHATTFHOTO aHanmu3a [32].

BrlnonHeHHbIE UCCIIEN0BAHNS [T03BOJIMIIM, B YACTHOM CJIy4ae, IOCTPOUTH LENIOUYKY
CBSI3aHHBIX MEXJy €000 KOMIUIEKCHBIX MaTeMaTHMYeCKHX MoJeNiell JWHAMHUKH
PasMHOXKEHUSI U POCTA JKUBBIX CYOBEKTOB, HauMHAas OT M30JMPOBAHHOW KIETKU U
KOHYasl MOMyJAIMEN OpraHu3MOB, B YacCTHOCTH, 4YEJIOBEYECKOW IOIMYJIALHEH,
HOJPOOHOCTH MOCTPOEHHUS KOTOPOIl M3JI0XKEHbl B 4ETBEPTOM TIJlaBe BTOPOH 4YaCTH
HacTosmeil MoHorpadun. Crenana mepBas MOMBITKA WACHTH()HUKAINN peaJbHON H
MHUMOW YacTell KOMILIEKCHOTO MapameTpa Lesnoro [6 ] denoBeueckoil momyssiuu
KaK IICJIOCTHOM CHUCTEMEL.

I'naBa 4. Knaccupuxanus BoJIH, BUXpeil, CTPYKTYP M CHCTEM.

Mepa, onucsiBaromas JETePMUHUPOBAHHYIO CHCTEMY WJIH CHCTEMY,
y4acTBYIOIIyl0 B OH(ypKaIMOHHBIX IpoIeccaX, B MPOMEKYTKAX MEXKIy
Ou(ypkamOHHBIMU COOBITUSIMH, OOBIYHO OBIBAC€T pacHpesieieHa M0 HEKOTOPOMY
BHYTPEHHEMY MHOT000pa3io, pa3MepHOCTh KOTOPOTO OIPENENSIETCS YHUCIOM
0000MIEHHBIX KOOPAMHAT, KOTOPBIE MPUHSTHI JJIsl ONMCAHUS BHYTPCHHEH NMHAMHUKH
CUCTEMBbl. AHAJOTMYHO MOXET BBIMVIAJIETh TAKXKE OMMCAHUE TUHAMUKU CTPYKTYpHI B
BEPOSITHOCTHOM TpocTpaHCcTBe. [lo3ToMy B COBpEeMEHHOH TeOopuM AMHAMHYECKUX
CHCTEM YacTO PacCMaTpPHBAIOT JWHAMHMKY AaBTOHOMHOH CTPYKTYpPbl KaK IBMKEHHE
TOYKU TJaJKOr0 MHOrooOpasusi OINpeJensieMoro KOHEYHbIM (WIH OECKOHEUHBIM)
yucinoM nepeMeHHbix.[38], [28 ], [29]. Ilepemennsle g,, (i=1,...,n). ONKMCHIBAIOT
U3MEHEHHE OOOOIIEHHBIX KOOPAMHAT, TAE ¢, MOXET OBITh OJHOW MEePEeMEHHOH, HO
MOXET SBJIATHCS HEKOTOPOH COBOKYIHOCTbIO KOHEUHOI'O MM OECKOHEYHOro 4Hcia
NEPEMEHHBIX (KaK JEHCTBUTENbHBIX, TaK M KOMIUIEKCHBIX). OTH IEpPEMEHHbIC
GOpMHPYIOT BEKTOP COCTOSHUS Q = {q,.9,,--.q,}.

BrewHss [uHaMHMKa CUCTEMBI, KaK M B IUCKPETHOM CIydae U B CiIydae OAHOMN
KOMIUIEKCHON HePEMEHHOM, PACCMOTPEHHBIX HAMH paHee, sl 1eTePMUHUPOBAHHBIX
CHCTEM OIIPE/IeIIACTCS H3MEHEHHEM BEKTOPA COCTOSHUSA CHCTEMBI O BO BPEMEHH.

B GonbIIMHCTBE MHTEPECHBIX CIIyyaeB B MEPBOM MNPHOIMKEHUH COCTOSIHUE
U3y4aeMoro oObeKTa B TOT WM MHOM MOMEHT BPEMEHHU MOXKET OBbITh 33a7]aHO TOUKOIl B
HEKOTOPOM M3MEPUMOM MHOXecTBe (J, B HACTHOCTHU , B 7 - MEPHOM MHOT000pa3uH.
B 3TOM cnywyae roBopsT, YTO M3y4aeMOMY OOBEKTY COOTBETCTBYET HEKOTOpas 7 -
MepHas AUHAMHAYEeCKas CHCTEMa, a MHOXECTBO BCEX TOYEK, COOTBETCTBYIOILIHX
Pa3TMYHBIM COCTOSHHUSAM Ha3bIBACTCS 11 - MEPHBIM (pa30BBIM MPOCTpaHCTBOM. BBeném,



KaKk MU paHEC, B PACCMOTPCHHBIX BbINIC YaCTHBIX CilIydadX, IMOHATHUEC COCTOSHHA
CHCTCMBI én , 104 KOTOPBIM IMOHHUMACTCA 3HAYCHUE BCKTOpa g B MOMCHT BPEMCHU

l‘n . Ecnn npeanojaratb BpeMs HCIPCPbIBHBIM, TO COBOKYITHOCTbH COCTOSIHUM JTaHHOMU

CUCTEMBI B pa3lIMYHBIE MOMEHTHI BpeMeHH (DOPMHUPYET JIMHUIO, Ha3biBaeMyto (a30Boi
TpaekTopHueil cucteMbl. Eciii (a3oBoe mMpoCTpaHCTBO CUCTEMBI -7 - MEPHOE TIAJIKOE
MHOT0O0Opasue, TO (a3oBas TPACKTOPHS CHUCTEMbI - TJIagKas KpuwBas W JJIs ee
OnucaHus (a TakXKe JUIsl OMUMCAHUS ITyYKa TPACKTOPUM, HAUMHAIOIIMXCS U3 PA3TUYHBIX
TOYCK (Pa30BOTr0 MPOCTPAHCTBA) MOXKET OBITH UCIIOB30BAHO COOTHOIICHHE [29]

Q(t+AN=F"(Q (1)

YacTHBIM cllydaeM TaKoOTO ONHCAaHUs S[BIAETCA cucTteMa JuddepeHInanbHbIX
ypaBHEHUH.

OngauM w3 Hamboliee MPOCTHIX CIydaeB JAUHAMUYECKOW CHCTEMBI SIBIISICTCS
TapMOHMYECKUN OCHMIIIATOP, (ha30BOE MPOCTPAHCTBO KOTOPOro ABymepHO. DazoBas
TUIOCKOCTh KOJIe0ATeTbHON CUCTEMbBI OTIMCHIBACTCS SJUTMIICAMHU. B elCTBUTENLHOCTH,
B OOJNBIIMHCTBE MPAKTUYECKH BCTPEUAIONINXCS YCTOWYUBBIX MAaKPOCKOTMHUYECKHX
CHUCTEM OOBIYHO MMEETCS IMCCHIAINS, CBSI3aHHAS C CYIIECTBOBAHHUEM HEYUTEHHBIX
U/ICATBHON MOJIENBI0 00O0OMIEHHBIX MapaMeTpoB, W MOITOMY (ha3oBasi TPAEKTOPHS
TaKUX CHCTEM IO CHHPAIM CTPEMUTCS K TOJOXKCHHIO PaBHOBECHS. YCTOWYHMBOE
MOJIOKEHUE PABHOBECHSI CHCTEMBI SIBISIETCSI MPOCTEHIIMM NPUMEPOM aTTpakTopa
JIUHAMWYECKON CUCTEMBI C KOHTHHYAIBHBIM ()a30BbIM MPOCTPAHCTBOM. ATTPAKTOPOM
SBIISIETCS TaKxe YCTOMYUBBIN NnpeaeabHbII LUK, COOTBETCTBYHOLIUN
aBTOKOJICOATETLHOMY JIBIDKCHUIO CHCTEMBI. ATTPAKTOPOM MOXKET OBITh W TJIAJKUN
TOp. ATTpPaKkTOp HAa3bBIBACTCS CTPAHHBIM, €CIIH OH OTJIMYAETCS OT KOHEYHOTO
00beAMHEHNUS TTIAJKUX MHOT000pa3Hii

JluHaMuka NETEepMUHUPOBAHHBIX KOHEYHOMEPHBIX CHUCTEM B HACTOSIIEE BpEMs
pa3BuBaeTcs OypHBIMH TeMIIAMH, H3Y9alOTCsl Bce 00JIee CIIOKHBIE THITBI aTTPAKTOPOB
1 ux OudypKarmoHHbIe TpaHCHOPMAINH KaK B JICUCTBUTENBHBIX, TAK M KOMITJICKCHBIX
MHorooOpasusx [2], [7], [11], [20], [24], [25], [26]-[29], [51-53].

CrnepyromumM 23TafnoM sIBISIETCS HCCIeIOBaHHE OECKOHEYHOMEPHBIX BOJHOBBIX
JBUKCHHM, TUHAMUYECKUX CTPYKTYP U TPAHCHOPTHO-MH(POPMAIIMOHHBIX CHCTEM.

CymectByeT psa  y4eOHHMKOB M MOHOTpaduid, TMOCBALICHHBIX pe3ylbTaTam
TEOPETHUECKUX HCCIENOBAaHUN BONHOBBIX ABWkeHUl [39-48]. Opnako, B
OOJBIIMHCTBE U3 HUX OTCYTCTBYET ompe/iesieHre moustus "BoiHa". Haubonee obOiee
W3 HM3BECTHBIX HaM OMNpejAeNicHHe BOJHBI JlaHo B MoHorpaduu [46]: "..B camom
o011eM ciaydae MbI OTIPEACIIUM BOJHY KaK MPOCTPAHCTBEHHO-BPEMEHHYIO IBOIOIMIO
HEKOTOPOro COCTOAHMS." OTO ONpeAeNieHHe XapaKTepU3yeT OCHOBHOE CBOMCTBO
BOJIHBI, KOTOPOE OCTaeTCsl HEM3MEHHBIM, HE3aBUCUMO OT THUIIOB BOJIH, KOTOPBIE MBI
paccMarprBaeM, a UMEHHO TO, YTO MPY OMHCAHUHN BOJHOBBIX ABWKEHUN MBI CIEIUM
HE 32 YaCTUIIAMH CPEJIbI, B KOTOPOH PaCIPOCTPAHSETCS BOJHA, a 32 MapaMeTpaMH WK
COBOKYITHOCTBIO HapaMeTPOB, KOTOPHIE OMHCHIBAIOT COCTOSHUE CPEIbl, U KOTOpPHIE
OCTAIOTCSI TOCTOSTHHBIMH WIJIM CJIa00 MEHSIOTCS B TOYKaX, KOTOPHIE MBI CUHTAEM
MPUHAIICKAITUME K BOJTHE.

OT1o obuiee ompeneieHue SBUIOCH CIECACTBHEM WHTECHCHBHOIO DPa3BUTHS B
MOCJIETHEE BpPEMS HWCCICOBAHUI HEIMHEWHBIX SBICHUN B PA3IUYHBIX 00JIACTIX
3HAHUA W OOHApyXEeHHUs BOJIHOBBIX CBOWCTB Yy TaKWX HEJIMHEHHBIX MPOLIECCOB WU
CTPYKTYp, KOTOpBIE paHee He cuuTanuch BOMHOBEIMH. B [43.C.9] romopurcs:
"OTedyecTBeHHAsT IIKOJIa HEJIMHEHHBIX KOJeOaHWH W BOJIH, OCHOBOMOJIOXHHUKOM
KOTOpoii 1o mpaBy cuutaetcs JI. . Manaenbinram, paccMaTpuBaeT OOIYI0 TEOPHIO
CTPYKTYp B HEPaBHOBECHBIX CpeJlaX KaK €CTECTBEHHOE pa3BHTHE M 00OOIICHHE Ha



paclpeneNeHHbIe CUCTEMBl MAEH M MOAXOAAa KIACCHYECKOW TEOpPHH HENMHEWHBIX
konebanuii. Eme B 30-x romax JI. 1. MannensmraMm copMyIupoBall mporpaMMmy
CO3JaHUsI HEIMHEHHOW KyJNbTYphl, BKIIOYAIOMEH HAJAECKHBIM MaTeMAaTHYECKUI
anmapar u (u3nYecKue MpeCTaBICHUS, a/JIeKBaTHBIC HOBBIM 3a/la4aM, HEITMHEHHYIO
UHTYHIINIO, BEIPAOOTaHHYIO HAa HEIMHEHHBIX 3amavax’. Tam ke ykaszano, urto JI. U.
MangenpmraM  Openynpexaal O HEHY)KHOCTH Ha  ONpeAeNEHHOM  3Tare
WCCIEAOBAHNM CTPOTUX OIPEACIICHNH BCEX MOHATHH B HENMHENMHOW Hayke. MBEI
MOJTHOCTBIO MPHUCOEIUHIEMCSI K €r0 MHEHHIO M CYHTAeM, YTO B HACTOSIIEE BpeMs
MOKa HEeT HEOOXOJMMOCTH B a0COFOTHO TOYHOM OTPEICTICHUN MOHATHS "BoHA" (TaK
e KaK U MOHATHSA CTPYKTypa. CUCTeMa, Ipolecc, siBJIeHue, coOpltue). B mocneanue
roJbl MCCIEA0BAHU HEIUMHEUHBIX IPOLIECCOB MPUBEIH K 3apOXKICHUIO U PA3BUTHUIO
HOBOM Hayku-cuHepretuku [7], [43-44],[49], [50] - Hayku O caMOOpraHU3alMU
MaTepuu. Kak 1mokasaau MHOTOYHCIIEHHBIE MCCIEA0BAaHUs, IPU U3YUYEHUHU BOIIPOCOB,
CBSI3aHHBIX C (DOPMUpPOBAHMEM HOBBIX CTPYKTYp, Ha NEPBbIM IIaH BBICTYNAIOT HX
XapaKTEpHBIE BOJHOBBIE YEPTHI: HE3aBUCUMOCTD UX IIPOCTPAHCTBEHHBIX U BPEMEHHBIX
[IapaMeTPOB OT HAYAJIbHBIX YCIOBUH U T€OMETPUUECKUX PA3MEPOB CUCTEMBI.

B pamkax cuHepreTMueckoi MapaJurMbl HaMu MpeJUIoKeHa Kiaccudukanus
BOJIHOBBIX JIBH)KEHUH, CTPYKTYp M CHCTEM, ONUparouiasics Ha UX OOIMe BOJHOBBIE
CBOMCTBa, B paMKaX KOTOpPOH YyZajloCh IPOCIEANWTh 3a XapaKTEpOM BIUSHUS
HEIMHEWHOCTH Ha TEpPeX0]] KIACCHYECKUX JIMHEHHBIX BOJHOBBIX JBM)KCHUN B
JUHAMHYECKHE CTPYKTYpPhl M CIIOKHBIE CaMOOPraHU3YIOIIMECS TPAHCIIOPTHO-
uHpopmarmonHsle cucteMel [54-60]. Tem caMbIM chenaH TepBBIA mar K
UCCIICIOBAHMIO KIIAacCU(UKAIIMOHHON KOOPAMHATHI MHPOBOTO Tpada.

B kauectBe mepBoro kjiacca paccMaTpHBAalOTCSl BCE BOJHBI OTHOCUTEJIIBHO Majon
aMIUTUTY/IbI, MaTeMaTH4eCKOe OIMMCAHHWE KOTOPHIX MOXET OBITh JaHO B BHUJE
COBOKYITHOCTHU PELLIECHUI JTMHEHHBIX BOJHOBBIX YPABHEHUH B YACTHBIX IPOU3BOIHBIX.

Ko BTopomMy kiaccy, Ha3BaHHOMY YMEPEHHO-HEJIMHEHHBIMH BOJIHAMHU, OTHECEHBI
pa3nugnbie (OPMBI YAAPHBIX BOJH B CIUIONIHBIX CPE/laX, COJIUTOHBI, a TAK)KE CKauKd
TEX WIM UHBIX [IAPaMETPOB B OJHOPOJHOM cpene U rpaHullbl pasaena cpea. OcodbiM
NOJKJIACCOM  YMEPEHHO-HEJIMHEHHBIX BOJIH MOTYT CYMTaTbCi PpPEXKUMBL C
obocTpenuem, noapobHo m3ydeHHble mkoioni A.A. Camapckoro - C.II. Kypmiomosa
[31].

K Tperpemy Kilaccy, Ha3BaHHOMY BUXPEBBIMHM YAApHbIMM BOJHAMH, OTHECEHBI
BUXPEBBIE CTPYKTYpbI, (opMUpyeMble B paiioHE (QpPOHTAa YMEPEHHO HEIMHEHHBIX
BoJH. Ha ocHOBaHMM aHanM3a SKCHEPUMEHTAIbHBIX HMCCIIEN0BaHUM (popMupoBaHus
BUXPEBBIX CTPYKTYp, PEIICHUA pPsifa MOZEJBHBIX 3aJad U OIPEICJICHUS YCIIOBUI
caMoIlepeceyeHts BOJIHOBBIX (DPOHTOB M TpaHMIl yJAJIOCh YCTAaHOBUTb OCHOBHBIE
3aKOHOMEPHOCTH TpaHCc(OpMalMd YMEPEHHO-HEJIMHEHHBIX BOJH B BUXPEBBIE
CTPYKTYypHI [61-62].

[TpocTpaHCTBEHHOCTh B3aMMOJEHCTBHS JHMHEHHBIX BOJH W BOJHOBBIX (DPOHTOB
NPUBOAUT TakXe K BO3HMKHOBEHUIO «KAYCTHK», PAHOHOB 3HAYUTEIBHOTO
yBeNMUUEHUsT WX aMmIumTyabl. Kiaccnpukamums kaycTwk, Kak TokazaHo B.M.
ApPHOIIBZIOM W APYTUMH HCCIIEAOBATEISIMH, CPOIHH KiacCH()UKAUN OCOOCHHOCTEH
TIIAAKUX 0TOOpaskeHuid [63], 4To BO3BpamaeT K cenupuKe JMHAMUYECKAX CHCTEM C
KOHEYHBIM YUCIIOM CTETIEHEH CBOOOIBI.

Hapsiny ¢ sTuM morepss yCTOWYMBOCTH BOJHOBOTO (POHTAa MOMKET B OCOOBIX
CaMOIIOAICP)KUBAIOINXCSI KPUTHYECKUX YCIOBHUIX MPUBOAUTH K MHOKECTBEHHOMY
(OPMHPOBAHUIO CTPYKTYpP Pa3TUYHOW MPUPOABI, MACIITa0 KOTOPHIX 3HAYUTEIHHO
MEHbIIIE MacmTada MOTEPSBIIET0 yCTOMYMBOCTh BOJHOBOTO (hpoHTA. Takoi pexum,
Ha3BaHHBIM PEKUMOM CaMOOPIaHW30BaHHOW KPUTHYHOCTH, B HACTOSIIEE BpeMs



WHTEHCUBHO H3y4aeTCs. Cratuctuueckue pacnipeneneHus MacITaboB
(hOPMHPYIOLINXCS TIPH 3TOM CTPYKTYP YaCTO HMEIOT CTENICHHOM xapakTep [29].

HecmoTpss Ha TO, 4TO CHOPMHPOBABIIMECS B YCIOBUSX CaMOOPTaHM30BAaHHOMN
KPUTUYHOCTH CTPYKTYPBI MOTYT TIPEICTABISATH COOON BOJHBI WM CTPYKTYpHI Oojee
HU3KHX KJIACCOB CJOXKHOCTH, CaM IIPOLECC CaMOOPraHW30BAaHHONW KPHUTHUYHOCTH
o0ajaeT HEKOTOPBIMU OCOOCHHOCTSIMH, MPUCYITUMH MSATOMY KJIaccy IpeiaraeMoit
HaMH KJIacCU(UKAIN — TPAHCTIOPTHO-UH(POPMAITHOHHBIM CHCTEMAaM.

K derBepromy kmaccy, Ha3BaHHOMY TpPHOOBHAHBIMH CTPYKTYpPamH, OTHECEHBI
CTPYKTYpPBI MYJIbTHUIIOJIEHOW MPHUPOIBI, (OPMHUPYIOIIHECS W3 BUXPEBBIX CTPYKTYp H
BTOPUYHBIX YMEPEHHO-HEIMHEWHBIX BOJH — BHXPEBBIX IeneH. Pa3nnunble
MOOU(UKAMM W KOMOMHAIMKM CTPYKTYpP TaKOro THUNA COCTaBISIIOT OCHOBY
NPaKTUYECKU BCEX OOBEKTOB KHUBOM U HEXKUBOW MPUPOJIBI.

K nmaromy kmaccy OTHECEHBI CJIOXHBIE CaMOOPraHU3YIOIIMECS CUCTEMBI,
Ha3BaHHbIE HAMHU TPAHCHOPTHO-WH(POPMALMOHHBIMU M SIBJISIOIIUECS, B OCHOBHOM,
pe3ynbTaTOM TpaHC(HOPMALMK U B3aUMOAEHCTBUS IPUOOBUAHBIX CTPYKTYp [60].

Hecmotps Ha TO, 4YTO 4YETBEPTBII U ILITBIA KJIACChl CTPYKTYp M CHCTEM
BCTPEYAIOTCS U B HEXMBOH Hpupozae, Haubosee MIUPOKO OHU PaclpOCTPaHEHbI B
O6uosornueckux cyowbektax. IlosTomy oOImMEe 3aKOHOMEPHOCTH HX JAWHAMMKH
OKa3bIBAIOTCS] BaKHBIMH HE TOJBKO Ul (PM3UKU M XUMMHU, HO U, TJIABHBIM 00paszoMm,
JUTsl OMOJIOTHU ¥ HAayK O YeJIOBEKe U 001ecTBe [64].

I'naBa 5. Buxpe - BOJTHOBOM pe30HaHC.

[MpennoxxenHas knaccuuKamus W CBA3aHHBIC C HEW HOBBIC TEOPETHUYCCKUE
MOJICTIM TIO3BOJIWIIM OOBSICHHTH PsiJi HOBBIX (PM3HUYCCKUX SBJICHHMA, OOHAPYKEHHBIX
SKCIEPUMEHTAIBHO ¥ TEOPETUICCKHU TIPH HCCIICIOBAHUH ABHKEHUS HECUMMETPUIHBIX
TeNl B CIUIOITHOW Cpejie, KaK PE30HAHCHOE BOJHOBOE B3aWMOJCHCTBHE BUXPEBBIX U
TpUOOBHUIHBIX CTPYKTYP C TUCIEPTHPYIOIIMMH BOJHAMH, BO3HUKAIONIUMHU TPH WX
JIBUKCHUU.

B mocnenHue ToaBl OBIIO OTKPHITO W IIHPOKO HCCIICIOBAHO PE30HAHCHOEC
B3aUMOJICUCTBHE TOBEPXHOCTHBIX W BHYTPEHHUX TPABUTALIMOHHBIX BOJIHOBBIX
NIBIDKEHUH [65].

ABTOpoM Oblla BBICKa3aHa TUIIOTE3a O BO3MOXKHOCTH BO3HUKHOBEHHSI
AHAIOTMYHBIX PE30HAHCHBIX SBICHUN MPH B3aMMOJCHCTBHU CBOOOJHBIX BHXPEH U
TPUOOBHIHBIX CTPYKTYP, & TAKXKE Ta30BbIX KaBEPH, (POPMUPYIONIUXCS MTPH JIBIKEHUU
TeJl B HEOJHOPOJHOMN CIUIOMIHOM cpene (Moye), ¢ JUCIEPTUPYIOIIUMH BHYTPEHHUMHU
BOJIHAMU M IPYTUMHU TUIIAMU BOJTHOBBIX ABUKEHUI.

[Ipu TeopeTrueckoM 000CHOBaHWY MPEATIOKEHHONW TUTIOTE3bI OblJIa MCMOIb30BaHa
W3TIOKEHHAs BbINIEC KiIaccUpUKalUs BOJH, BUXPEH, CTPYKTYp M CHUCTEM, Ha OCHOBE
KOTOpOi ObLTW OmpejielieHbl HeOOXOIUMBIC YCIOBUSI PE30HAHCA, HA3BAHHOTO HAMU
BHUXPE-BOJIHOBBIM (WJIH CTPYKTYPHO-BOJIHOBBIM), COCTOSAIINE B TOM, YTO CKOPOCTH U
pa3Mepsl B3aUMOJICHCTBYIONUX CTPYKTYP JOJDKHBI OBITh ONU3KH. TeopeTHuecKue
pacueTel W OKCICPHMEHTAIBHBIE WCCIEOBAHUS YACTHBIX TPOSBIEHUN BUXpE-
BOJTHOBOT'O PE€30HAHCa MMOATBEPAWIIN BEICKa3aHHYIO TuroTe3y [12], [66-70].

OKCIEPUMEHTABHO W TEOPETUYECKH BUXPE-BOJHOBOW PE30HAHC WCCIIEIOBAJICS
MIPH IBUXKCHUM B HEOJTHOPOTHON CpeJie HECUMMETPUIHO 00TEKAaeMbIX TEN — KPBIILEB.
B aTOM ciiyuae BO3HHKAIOT JBE BUXPE-BOJTHOBBIC CTPYKTYPHI:

a) BHXPEBOW INOTPAaHWYHBIA CJIOW HA NMOBEPXHOCTH KpbUIA M BUXPEBOM cllel 3a

HHM;



b) naucneprupyoie MOBEPXHOCTHbIE M BHYTPEHHHE BOJHBI B HEOAHOPOIHOMN

cpezne.

[Ipobnema uX B3aMMOJEHCTBUS YACTHUYHO TMOJJAETCS MaTEeMAaTHUYECKOMY
MOJICIUPOBaHUIO. Pe3ynbTarel pacyeToB, MONYy4YECHHBIC IpU  TEOPETHYECKOM
UCCIICIOBAaHUN B3aWMOJICHCTBHS BO3HUKAIOMINX BOJIM3M KPBUIa BUXPEBBIX CTPYKTYP C
BO30Yy)XJaeMbIMH  €r0  JBW)KEHHEM  IPHCOCIWHCHHBIMA  BHYTPEHHUMH |
MOBEPXHOCTHBIMUA BOJIHAMH B PEXHME JABIDKEHHUS, KOTODBIA Ipearoaraics
PE30HaHCHBIM, TOKa3aJid, YTO Ja)kKe IPH YCTAaHOBHBILIEMCS ABI)KCHHUU Kpblia B
HEOAHOPOIHOW cpele, €cld JJIMHA XOpAbl Kpbula OJiM3Ka K TONYIIUHE
IIPUCOEMHEHHON K IBHXKYLEMYCS KpbUIy TPaBUTALlMOHHOW BOJIHBI, TO B IIOTOKE
JKUAKOCTU WIN ra3a AO0JKHbBI BO3HUKATh AHOMaJIBHBIE BO3MYLIEHHS. DKCIEPUMEHTHI C
KPBUIbSIMHU, JIBHKYIIUMHUCS BOIM3M CBOOOJHOM MOBEPXHOCTHU BOJIbI, IIOKA3ajH, YTO B
3TOM CJIlydae Ha IpaHMIE pa3liela Cpell BO3HHMKAIOT WHTEHCHBHBIE BO3MYILEHUS,
HPUBOJAIINE K pa3pyLIEHUIO BOJH M (POPMUPOBAHUIO BUXPEBBIX CTPYKTYp, a CHIIbI,
JeHCTBYIOIME HA TIOBEPXHOCTh KpbLIa, H3MEHSIOTCS aHOMAaJbHBIM 00pa3oM.
OCHOBHBIM ~ 0O€3pa3MEpHBIM IAapaMEeTPOM, OMNPEAEISIOINIUM BHUXpE- BOJHOBOM
pe3oHaHC, B clydae [IBIKEHHMsI KpbUla BOJM3M CBOOOJHOM MOBEPXHOCTH BOJbI,

apisiercs uncno Opyna Fr=V, /,/gb, rae V,- cKoOpocTb IBUKEHUS; b - JUIMHA Tena.
Eciu stor mapamerp Haxomutcs B auanazoHe 04 < Fr<06, TO B mOTOKE
HaOJIFOAIOTCS TPOSBICHUSI PE30HAHCHOTO B3aMMOJICHCTBHS BUXPEBBIX U BOJHOBBIX

JIBIDKCHHI.
Kak mokazaim TeopeTHuecKue pacyeThl, B CIydae MPOU3BOIBHON CTpATU(PUKAIIUU

KUIKOCTH ,5:& (rz[e P, -IIIIOTHOCTh HIDKHEHW KUJKOCTH WU rasa, B KOTOpOf/i

1
JBHKETCS TEJO, O, -IUIOTHOCTh BEPXHEH KUIKOCTU WM Ta3a), PE30HAHC MOSBIIETCS
IOpU CKOPOCTAX M pa3Mepax ABMXKYIIMXCS TeJl, KOTOPbleé COOTBETCTBYIOT TOMY XK€
YHCIOBOMY AMaIa3oHy, HO i 0000IIEHHOTrO (JeHCuTOMEeTprudecKoro) urciaa Opyna

C YMCHBUICHUEM OTHOCHTCJIBHOT'O CKa4dKa

IDIOTHOCTEHN MPU COXPAHEHUH Pa3MEpPOB ABIKYILETOCS TEJNA CKOPOCTh €ro JIBHKECHHS,
COOTBETCTBYIOIIAS PE30HAHCHOMY PEXHUMY, TAaKK€ YMEHBIIAETCA MPONOPLHUOHAIBHO

1+—_ , TEM HC MCHCC KHMHCMATHYCCKHUC IPOSABIICHUSA BUXPC-BOJHOBOTO PE30HAHCA
D

COXPAHSIIOT CBOIO HHTEHCUBHOCTb.

Ecmm p — 0, to uncno ®@pyna ( Fr), npu KOTOPOM BO3HHUKAET PE30HAHC, TAKKE
CTPEMHTCS K HYJIO. DTOT Pe3ylbTaT, XOTs €My M MOXET ObIThb HaiJIeHO pa3yMHOE
TEOpPETUYECKOe OOBSACHEHHE, M0 HAlIeMy MHEHMIO, YpPE3BbIYAHO 3HAYUM: Majble
(GiIyKTyaluu MIOTHOCTH U MaJlble CKOPOCTH ABMXKEHMS MOTYT HMPUBECTH, Oiaroaaps
BUXPE-BOJIHOBOMY pe30HaHcy, K 3HAYUTEJIbHBIM BO3MYIIEHUSAM B
cTpatuuIupoBaHHOMN cpene (aTMocdepe, OKeane).

AHanoruuHble SBJICHUS MOTYT IPOMCXOAMTH BOJIM3U MOJBOJHBIX XpeOTOB WU
TOPHBIX MacCHBOB Ha MOBEPXHOCTU 3€MJIM IPU HAIWYMM HE3HAYUTEIbHBIX CKAYKOB
IUIOTHOCTH, BBI3bIBAEMBIX CPAaBHHUTEIbHO CIa0BIMU BETPAMHU U TE€UEHUSAMHU. Tak Kak
JMana30H MapaMeTPOB JIBUKCHHS, TOPOXKIAIOIIETO BUXPE-BOIHOBOM PE30HAHC, OUEHb
Y30K, TO CaM pPE30HAHC BO3HUKAET JAOCTATOYHO peAaKo Hu TpeldyeT co3maHus
CHEIHUATbHBIX YCIOBUH ISl CBOEro M3y4deHHs. TeM HE MeHee BO3MYLICHHS, UM



BbI3BAHHBIC, HACTOJIBKO BEJIMKH, YTO MOTYT SIBUThCA TPUYMHON  aBapuil
rITyOOKOBOJIHBIX aIMapaTOB MIIM CAMOJIETOB, JICTAIOIINX B TOPHBIX 007IaCTSIX.

Buxpe-BonHOBOI pe30HAaHC OOHAPY)KEH 3KCHEPUMEHTAIBHO W TEOPETUYECKU
TAaKXX€ B Psi€ JIPYTHX CIIy4aeB B3aUMOJCHCTBHUSI BUXPEBBIX M BOJHOBBIX CTPYKTYpP
(HarpuMmep, TpH B3aMMOACHCTBUM BEPTUKAJIBHO PACIOJIOKEHHOTO BHUXPA C
BHYTPCHHUMH BOJHAMH B  CTpPaTU(UIMPOBAHHONH CIUIOIIHOW  cpene, TpH
KaBUTALIMOHHOM OOTEKaHWM HECUMMETPUYHBIX TEJN , KOI/Ia JUIMHA TPUCOEANMHEHHON K
TeIy IapoBOM WJIM ra30BOM KaBepHbI OJM3Ka K JuiMHE Tena). Bo Bcex aTux cinydasx He
TOJIBKO HaOJI0JaIMCh aHOMAJIbHO OO0JIbIIINE BO3MYLICHHS MApaMETPOB MOTOKA (TI0JIS),
HO ¥ (pOpMUPOBAINCH HOBBIE TUIIBI YCTOWUYMBBIX CTPYKTYp, HE HaOIIONABIINECS MPH
OOBIYHBIX YCIOBUSX.

Hcxons u©3  BBIIEU3NIOKEHHOIO, MOXKHO IPEIIOJIOXKUTb, YTO IOSBJICHUE
PE30HAHCOB NOJOOHOTO THUIA BO3MOXKHO IPHU PA3JIMYHBIX MPUPOIHBIX SIBICHUSX, B
KOTOpPBIX IIPUCYTCTBYET HEOJHOPOAHA CIUIOLIHAS cpena (I0J1€) U ABWKYILUECS B HEH
OOBEKTBI WM BHUXPEBBIE CTPYKTYpbl, M Jaxe IpeAcKa3aTb YCIOBUS HX
BO3HUKHOBEHUs. Buxpe - BOJIHOBON pE30HAHC MOXKET SIBUTHCS OJHUM W3 IJIaBHBIX
MEXaHM3MOB BO3HHUKHOBEHUS M CTAaOMJIM3ALMU HOBBIX CTPYKTYp - TO €CTh OJAHOM U3
OPUYMH CTPYKTYpPO- M CHCTEMO(OPMHPOBAHUS, OCOOEHHO A OHMOJIOTMYECKUX
00bexToB. [loaTOMy yCIIOBHSI €rO0 BOSHMKHOBEHHS U IPOLECCHI, MPOUCXOAIINE BO
BpeMs O3TOr0 THIA COOBITHH WMEIOT OCOOBI WMHTEpeC Ui KadeCTBEHHOM
KJIaccu(uKau COOBITHI MUPOBOTO Tpada.

He UCKTIIOY€HO, Ym0 34KOH COXpaHeHus IHepcUu A6IACmCa pe3)jlbmamom
moco, umo ece munaslt 83aumooeiicmeus 21€EMEHMAPHBIX uacmuy
ocyuiecmensnaiomca 3a cuém BUXPE-60/IHO6020 pEe30HAaHCAa. mo mem obonee
6eposAmMHoO, Umo 011 Imux uacmuy ynepeus U uacmoma - eeuiu uoeumulmbte, a
yciaoeue coxpanenus IHepcuu d)olelJleO IKeUGA1eHMHO PE30HAHCHOMY
COOMHOWEHUIO Uacmom 33awnodeﬁcmeyromux 6OJIHOBbBIX CMPYKmMYP.

OO0HOIL U3 603MOMNCHBIX ZUNOME3 GO3HUKHOBEHUS HCUZHU HA 3emile AGNAemCcs
pe3onancHnoe é3aumooeiicmeue COIeHOUOANbHOIL /1K PO-MAZHUMHOU
CHPYKmMYPbl 2€HOMA C 2pUGOBUOHOU (OUNOAbHOI) CMPYKMYpOU KlemKu,
nepemeuwjarowielica 6 CHJIOWHOU cpede U 6 CB80I0 o0uepedb pPe30HAHCHO
63aumooeiicmeyrouiell ¢ Heio.

[IpenckazaHHOE TEOPETUUECKH U OOHAPYKEHHOE IKCIIEPUMEHTAIBHO SBIICHUE
HEJIMHEHHOTO BUXPE-BOJHOBOTO PE30HAHCA BHOCUT KOPCHHBIE HW3MCHCHHUS B
CYIIECTBYIOIIME TPEACTABICHUS O B3aWMOACHCTBUM CTPYKTYp W cucTeM. Kak
MOKA3bIBAIOT TEOPETUYECKUE HCCIIeIOBaHMs, OOHapy»XeHHOE SBICHHE pPE30HaHCa
MOXET TpOSIBIATBCS ~ BCEX TeX Clydasx, KOrja Kakas-Tu0o IKecTKas Wiu
negopMupyemMas — CHCTEMa TepeMemaeTcs B HEOJHOPONHOW  cpene  WiIu
B3aWMOJICHCTBYET C HEOJHOPOJHBIM TOJNeM. Takue SBICHHS MOTYT HaONIOAThCS B
METEOPOJIOTHH, OKEAHOJIOTUH, acTpOdU3UKe, (PU3UKE IUIa3Mbl, XHUMHHU , OMOJIOTHH ,
Pa3IMYHBIX TEXHOJOTHYECKUX MpoIeccax, MpH IBIKEHHH TPAHCHOPTHBIX CPEACTB.
Pa3zpabaTpiBaemasi TeopHs TO3BOJISET TIPEACKA3BIBATH OCHOBHOE YCIIOBHE, TIPH
KOTOPOM CIIEAyeT HMCKAaTh AaHAJIOTWYHBIC SBJICHUS M KadeCTBEHHO aHAIM3UPOBAThH
HOBBIE PE30HAHCHBIE CTPYKTYPHI.

Oco00ro BHUMaHHS 3aCIyKHUBAECT TOT OOHAPYKECHHBIN MPH U3yYCHUU BHUXPE -
BOJTHOBOTO PE30HAHCA TEOPETHUECKUH pe3yibTaT, YTO MPH YMEHBIICHHH CTETICHU
HEOAHOPOIHOCTH CpPEIbl WIHM TIONS PE30HAHCHBIC SIBJICHMS, IMOYTH HE 3aTyXasd,
MEePEeMEIAIOTCS B 30HY OUY€Hb MaJlbIX OTHOCHUTENLHBIX CKOPOCTEH MepeMeleHns Tena



W CIDIONTHOM Cpenbl (Mojs). ITO MO3BOJSIET HCTIOIB30BATh OTKPHITOE SIBICHHE KakK
(G (GEKTUBHBI MHIUKATOP MaJbIX HEOJHOPOJHOCTEH B Cpele W yCTPOHCTBO
YOpaBJICHUS, TaK KaK MPY PE30HAHCE 3HAYUTEIbHBIN 3()(PEKT MOKET OBITH IOCTUTHYT
0e3 3HAYUTEIBHBIX 3aTPaT SHEPTHH.

OfHMM W3 TJIaBHBIX HAMPABICHHWNA WCIOJB30BAHUS OTKPBITOTO SIBICHUS JOJDKHO
CTaTh CO3JIaHME TPHHIMIHAILHO HOBBIX METOJOB paclo3HaBaHWs o0pa3oB. B
HACTOSIIIIEE  BpeMsl  BEAYTCA  WHTECHCHUBHBIE TEOPETUUYCCKHWE  HWCCIIECTOBAHMS,
MO3BOJISIONTHE 000CHOBATH BO3MOXXHOCTh KOMIIBIOTEPHON peanu3ainy STON HIIeH.

I'maBa 6. Kuaaccudukanusi TpaHCHOPTHO - WHGOPMANMOHHBIX
CHCTEM.

OCHOBHBIM  CBOWCTBOM  TPAaHCIOPTHO - HMH(POPMAIMOHHBIX  CHUCTEM,
OTHOCSIIIMXCS K MATOMY KJlaccy MpesIOKeHHOW HaMU KllacCU(UKAINK, SBISETCS TO,
YTO OHHM COCTOAT M3 OOJIBIIOTO KOJIWYECTBAa B3aMMOJICHCTBYIONIUX MEXKIY COOOM
2JIEMEHTOB (KBaHTOB), KaXKIbIH M3 KOTOPBIX YYacTBYeT B OHQYpPKAIMOHHBIX
nporeccax. [loaroMy MaTemMaTHUECKOe OMUCAHUE TaKWX CHCTEM HE MOMXKET OBITh
CTPOTO IETEPMUHUPOBAHHBIM.

B [6] nmokazana  HEOOXOIWMOCTb  TIOSBIECHHS B  TPaHCIOPTHO-
WHPOPMAIIMOHHBIX CHCTEMaxX, YYacTBYIOIIUX B OUPYPKAIMOHHBIX COOBITHSX,
CHENMaTLHOTO BHYTPEHHETO0 MeXaHW3Ma BbIOOpa. BeickazaHa rumore3a O TOM, 4TO
MMEHHO DPa3BUTHE 3TOT0 MEXaHHW3Ma, HAa3BaHHOIO HAMH YIMPAaBISAIOIIEH CUCTEMOM
(KOHTpOJUIEpOM), B CHCTEMax BOJHOBOIO THIIA SIBISIETCS OCHOBHOM HNPUYMHOU
sBoJiroMu B mpupone. lloctpoena (yHmaMeHTaJlbHAsT TpUaja dJIEMECHTOB
B3aumojekcTeus [ 13-18], [6], BKarouaromas B ceos

a) CUCTeMY B3aUMOJCUCTBYIOIIHNX CTPYKTYD;

0) moJte, B3aNMOJICHCTRYIOIIEE C CHCTEMOM;

B) KOHTPOJLIEP.

B 3aBuCMMOCTH OT COOTHONICHHS 3JIEMEHTOB STOW TpUAJbl, BHYTPH MSTOTO
KJIaCCa, OXBATHIBAIOIIECTO TMPAKTUYECKU BCE CIOXKHBIE CaMOOPraHU3YIOMIUECS
CHUCTEMBI, MOTYT OBITh BBIJCIICHBl OTACIBHBIE TOJKIACCHI, OMpEAeIsIeMbIC
0COOCHHOCTSMHU OU(YPKAIMOHHBIX MPOIECCOB, MPOUCXOASIIINX ¢ ITUMU CUCTCMAaMH,
a TAK)K€ CTPYKTYPOU 3JIEMEHTOB TPHUAbI.

a. Cucmembl K6a3udemepmMuHUpoOSaHHO20 mund,

O6u(ypKaLMOHHBIE MPOLIECCHl BHYTPU KOTOPBIX OKa3bIBAlOT HE3HAUUTEIILHOE BIMSHUE
Ha UX MakpoIapaMeTphl.

OCHOBHBIM CBOMCTBOM TaKMX CHCTEM SBJISIETCS 3HAUMTENIbHAs pa3HULA
MacHITabOB MEXIy CaMOW CHUCTEMOW Kak OOOOIIEHHOW BOJHOBOW CTPYKTYypOu u
OTJEJIbHBIMH 3JIEMEHTaMH (KBaHTaMH), €€ COCTaBISIIOIMMU. Pa3oBble MPaHULIBI 3THUX
CHCTEM, SBJISIIOIIMECS OOBIYHO BOJHOBBIMHU CTPYKTYypamM, OTHOCSIIUMHCA KO
BTOPOMY KJlacCy Halled Kiaccu(UKaluy, BO MHOTOM OIPEIENISIOT MX BOJHOBBIE
CBOWCTBA, IS M3yYEHHs] KOTOPBIX CYIIECTBYIOT TIIyOOKO pa3paOOTaHHBIE METObI
CTaTUCTHYECKON (PM3MKH U TepMOAMHAMUKH. [Ipn 3TOM KBa3MIeTepMUHUPOBAHHOCTD
Ha CHCTEMHOM YPOBHE JOIYCKAaeT pa3iNyHble YPOBHH [IETEPMHHHM3MA Ha ypPOBHE
KBaHTOB. BOJIBIIMHCTBO MaKPOCKOMTMYECKUX OOBEKTOB HEKUBOM MPUPOIBI, OTHOCATCS
K 9TOMY MOZKJIaccy.



0. Tpancnopmmno - ungopmayuonnsie cucmemol, y KOmopuix peaiuzyemcs

uepapxuyecKkans MamepuaibHas U UHPOPMAUUOHHAA C6A3b MeNHCOY YPOGHEM
cucmemul - 607IHbL U KGAHMA - INIeMEHMaA.
B Ttakmx cuctemax OOBIYHO BBICTPAMBACTCS MAacCIITaOHAs HWepapXHs IOJICUCTEM,
Kaxnas M3 KOTOPHIX MOXKET OO0NazaTh CBOWCTBAMH BOJIHOBBIX CTPYKTYp BCeX
pacCMOTpPEHHBIX  paHee  KJIAacCoB. JTa  MaciuTabHas  Wepapxusi  UMeeT
kBa3u(pakTampHBI  XapakTep. VIMEHHO B Takux CcHUCTeMax HaOiromaeTcs
COOTBETCTBYIOIIEE WX KBa3H(PpaKTAILHOW CTPYKType CTENEHHOE CTAaTHCTUYECKOE
pacmnpeneneHne MacmraboB 31eMEeHTOB M moAcTpyktyp [S], [33], [71-76]. Takue
CHUCTEMBbl MOTYT KaK CaMU BO3HMKHYTb IPU H3MEHSIOLIMXCS BHELIHMX YCIOBUAX
Hojst, TaKk M OBITh CO3JaHHBIMM TPAHCHOPTHO-MH(POPMALMOHHBIMU CTPYKTypamH
BBICIIETO YPOBHSI.

Bo BTOpOM ciydae BHE MX WM BHYTPH HHUX CYLIECTBYET MEXaHHU3M, KOTOPBII
MOJKET OBITh Ha3BaH 'TMOPOXKIAIOUIIM KOHTPOJUIEPOM", COJIEpIKaNi HEKOTOPYIO, HE
00513aTEIbHO  MOJHOCThIO  JCTEPMHUHUPOBAHHYIO HPOTpaMMy,  YIPABISIOLIYIO
(hopMHpOBaHUEM HEPAPXUUECKOH CUCTEMBI.

B03MOXHBIM MEXaHM3MOM BO3HUKHOBEHHUS M CTAOMIM3alMU TaKUX CHCTEM
MOJKET SIBUTHCSI MEXAHHM3M CaMOOPIraHW30BaHHOW KPUTUYHOCTH [29] uiam MexaHu3M
MacIITaOHOrO PE30HAaHCa, M3Y4YEHHE KOTOPOro TOJBKO HAUYMHAETCS B HACTOSIIEE
BpeMmsl.

6. Tpancnopmmno - unpopmayuonnvie cucmemovl, CcnROCOOHbBIE K
DPA3MHONMCERUIO, MO eCb K (hopmuposanuio cede no0oOHvIX cucmem.

CrnocoOHOCTh K Pa3MHOXKECHHIO HE SIBISIETCA IPEPOTaTHBOM  TOJIBKO
TPAaHCHIOPTHO-UH(POPMAIMOHHBIX cHCTeM. [IpaKTHYeCKH B TOM MM HHOW CTETICHHU 3TO
CBOWCTBO XapaKTEPHO JUISA JIFOOBIX BOJNHOBBIX CHCTEM, HAUYMHAS OT JIMHEHHBIX BOJIH.
NmenHo Onaronmapsi 3ToMy CBOMCTBY BOJIHOBBIX, BUXPEBBIX M JMIIOJIBHBIX CTPYKTYD,
CYILLIECTBYET OKPYKaloLMi Hac MUP U Mbl caMu. OJHAKO, €CIM Mbl MEPEXOJUM Ha
YPOBEHb TPAHCIOPTHO-HH(POPMAIIMOHHBIX CHUCTEM, TO HX pa3MHOKEHHE HOCUT
cnenn(UIecKuil  XapakTep, TMpPOSBISAAL, OCOOCHHO Yy JKMBBIX CHCTEM, TaKylo
CJIO’)KHOCTh, KOTOPYIO HEBO3MOXKHO JIa)K€ IOMBICIUTL y CTPYKTYyp Oojee MpOoCThIX
THUIIOB.

B [6] Hamu mpensioxkeHa HOBas MaTeMaTHYecKas MOJElb, MO3BOJIAIOLIAs B
paMKax eIMHONH MHOTO3Ha4yHOW (YHKIHMU KOMIUIEKCHOTO NMEPEMEHHOI0 ONMUCaTh Kak
IpPOLIECC POCTa, TaK U MPOLECC PA3MHOKEHHUS CTPYKTYP, GOPMUPYIOMUX CIIOKHYIO
TPaHCHOPTHO—MH()OPMAIIMOHHYIO CHCTEMY. OTa MOJENIb MOAPOOHO H3JIOXKEHa B
4yeTBEPTOI IM1aBe BTOPOM YacTu HacTosAIIEeH MOHOIpaduH.

2. Tpancnopmno-ungopmayuonnvie cucmemol, cnoCoOHble MOOEIUPOBANTD

C6010 OUHAMUKY U OUHAMUKY OKpYMcatouiell cpeosl - nousl,
U BbIOMpaTh ONM3KHE K ONTHUMAJbHBIM MOJAEIH OU(YPKAIMOHHOTO TIOBEACHUS.
MMeHHO y TakMx CHCTEM CYIIECTBYET W DPa3BUBACTCS, OMNpEAesisi MX 3BOJIOLHUIO,
BHYTPEHHHUI KOHTPOJUIEP, Ha3BaHHBIA HaAMH romeoctarndeckuM. K Takum cucremam
OTHOCSITCS BCe OMOJIOTUYECKHE OOBEKTBHI.

0. Tpanucnopmnuo-unghopmayuontsle cucmemolt, 001a0aOuue CO3HaAHuem u
meopuecKuMu CnOCOOHOCMAMU.

W3 u3BeCTHBIX HaM CHCTEM TAaKOro pojJa MOKa €AMHCTBEHHBIMU SIBIISIIOTCS
YeJI0BEK M 4eI0BeUeCKOoe 00IIECTBO.

Ha ocHOBe NOJy4eHHBIX TEOPETHUECKHX PE3YNbTaTOB M IIMPOKOTO CIEKTpa
paboT Apyrux aBTOPOB, BBINOJIHEHHBIX B pyclie CHHEPIeTUYECKOW NapagurMel,
pa3paboTaHbl OCHOBBI ~ METOJOJIOTHH H3Y4YECHHS TPAHCIOPTHO-WH(POPMALMOHHBIX



CHCTEM, KOTOphIe OBUTM MPUMEHEHHI K mccienoBaHuto Internet[49], senosexa[64] u
yejoBeyecTna [6].

B ciygae clioxKHBIX CaMOOPTaHU3YIOMIUXCS (B YACTHOCTH 3a CYET CTPYKTYPHO-
BOJTHOBOTO  PE30HAaHCAa) CHUCTEM W CTPYKTYp BOJHOBOHW BEKTOp-MaTpHIIA,
OTNHUCHIBAIOIINI TaKUE CHCTEMBI M CTPYKTYPBI, CTAHOBUTCS IOCTATOYHO CJIOKHBIM H
COCTOWT U3 OOJIBIIIOTO YHCIIA UePAPXUIECCKH BIOXKEHHBIX APYT B APYyra BEKTOPHBIX U
MaTPUYHBIX JJIEMEHTOB. [Ipm 3TOM Ha KaXJAOM YPOBHE HEpapXUd HEMPEPHIBHO
MIPOUCXO/ST COOBITHS MPEBPAIIEHUS OTHUX CTPYKTYP U IMOJCUCTEM B APYTHE.

HccnenoBanue Takoro TUTIA SABJICHUHN TPEOYET COUCTAHMS BOJTHOBBIX METOJ/IOB
NpU aHaliu3e DJIEMEHTapHBIX COOBITHH M COOBITHH, MPOUCXOMASIINX C OONBIIUMHU
MacCUBaMHU OJHOPOIHBIX CTPYKTYpP M MOJCHUCTEM, CO CTATUCTHUYECKUMHU METOAAMH,
MO3BOJISIONUMU OOHAPYXKHUBAaTh CBS3b MEXIY Pa3lIUYHBIMH YPOBHIMH HEpapXUU.
Ecamn B paMKax OHOTO ypOBHS MEpapXyUU CTATUCTHUYECKHE 3aKOHOMEPHOCTH HMEIOT,
B OCHOBHOM, T'ayCCOBY CTPYKTYpY, (IpsSIMOE€ B3aUMOJEHCTBUE MEXKIY OJHOPOAHBIMH
9JICMEHTaMHM CHCTEM 4YacTO OKasbIBaeTCs HE3HAUHUTENIbHBIM), TO CTaTHCTHKAa
MEepapXUYeCcKUX CHUCTEM HMEET COBCEM HHYIO MPUPONY — CTENEHHYI0, KOTOPYIO B
noclieIHee BpeMsi MHTEHCUBHO M3YYalOT B Pa3lIMYHBIX 00JIACTSIX 3HAHUS, CBSI3aHHBIX C
(hYHKIIMOHUPOBAHUEM CJIOXHBIX CHCTEM, HAUMHAsl OT Ky4H MecKa M 3eMIICTPSICEHUH,
KOHYas COILIMOJIOTHYECKUMH HccaemoBanuamu [S], [25], [271, [29], [30], [31], [32],
[33]. [71-77],

7151 Ka4eCTBEHHOTO U3YYEHHSI OCHOBHBIX 32aKOHOMEPHOCTEN BHYTPEHHEHU
JUHAMUKHU TPAHCTIOPTHO-MH(MOPMAIIMOHHBIX CHCTEM TTOHAJO0WIOCH BBECTH PSJI
HOBBIX TIOHSITUWA U ONPEICTICHUMN.



I'naBa 7. KBasugerepMuUHUPOBaHHbIE MPOLECCHI..
B3aumopeiictBue cTpykryp. LlesiocTHOCTH mponecca

Llenouka oemepmunuposannvix u (unu) Ougyprayuonnvix codvimuil, 6
pe3yiomame KOMOPOU RPOUCXOOUM 63AUMOOCUCHEUE 6XO0AWUX 6 CUCmeM)
CMPYKIYp U NOAGAAIOMCA HOGble CHMPYKMYPbL UNU ucye3aiom cmapwvie, Ovlia
HA36aHA NPOUECCOM.

C npyroii, BHemIHEH, CTOPOHBI B rpade CTPYKTYp M COOBITHH MOTYT OBITh
BBIJICJICHBI OTIPE/ICTICHHBIE 00acTH (BETBH), HAYMHAIONINECS ¢ KAKOTO-JIN00 COOBITHS
¥ KOHYAIOUIMECS KaKUM-THOO IPYruM COOBITHEM, KOTOpBIE 00JalaloT HEKOTOPOit
HE3aBHCHMOCTBIO OT OCTAJILHBIX 001acTeil rpada . B cBsa3u ¢ aTum

noo npoueccom MONCHO NOHUMAMb MAKIHCe HEKOMOpPYI, OMHOCUMENbHO
He3asucumyro éemes cpaga cmpykmyp u coovimuii

CeueHust 1mporecca IO HEKOTOPOMY MOMEHTY BpEMEHH MOTYT ObITh
IIPEJCTABIECHbl KaK BEKTOp - MATpHUIbl JAHHOrO Ipolecca (Kak HEKOTOPOW 4YacTh
rpada CTpYKTyp U COOBITHIA).

Ecnu paccmaTtpuBathk mpouecc, B KOTOPOM Y4acTBYET Ta WIM MHAs CUCTEMa, HE
CHapy»XH, C MO3ULUHN BCEH CUCTEMBI, a U3HYTPH, C ITO3ULMUI OTIEIBHON CTPYKTYpBI,
BXOJIIEN B UCCIENYEMYIO CUCTEMY, TO U1 HEE 3TOT MPOLECC MOXKHO IIPENCTaBUTh
HEKOTOPOH MHIMBHYaJIbHON TpaeKTOpUel BHYTpHU rpada CTpyKTyp U COOBITHH, WU
TpaeKTOpHel BHYTpH Ipoliecca (HEKOTOPBIM aHaJIoroM MUPOBOM TUHUU HpI0TOHOBOM
MexaHuk#). [Ipu MpoXOoXAEHUH 3TOM TPACKTOPUH, COXpaHssl B KaKOW-TO CTEIEHHU
CBOI0 WHAMBHUIYaJIbHOCTb, CTPYKTYpa BCTYNAaeT BO B3aUMOJCHCTBHE C APYTUMHU
CTPYKTYpaMH CHCTEMBI, B TEYEHHE HEKOTOPOTrO BpEMEHH (OPMHPYET C HUMH
KOMIUIEKCHBIE CTPYKTYPBI, 3aT€M 3TH CTPYKTYpPbI JHOO YCIOXHSIOTCS, BKJIIOYAs B
ce0s BCe HOBBIE 3JIEMEHTHI, TMOO0 PacmagaroTcsi C BO3BPALMICHUEM CTPYKTYP B IIPEIKHEE
COCTOSIHUE.

Ecnu paccmarpuBaeTtcs mporecc, OrpaHUUEHHBIH BO BPEMEHHU, TO MOKHO BBECTH B
paccMOTpeHHEe HEKOTOPBI OTPE30K BPEMEHH, Hadallo KOTOPOTO0 MOXKET CUUTATHCA
HA4aJIOM IIPOLIECcca, a KOHEIl - €ro OKOHYaHueM. BBegeHne Takoro oTpe3ka BpeMeH! U
camMoro ¢axTa B3aHMOJICHCTBHSA CTPYKTYp MO3BOJSAET C(HOPMHUPOBATH B CHCTEME
HEKOTOPYIO METPHUKY, XapaKTEPHU3YIOILYI0 B IEPBOM NMPHOIMKEHUN B3aUMOACHCTBUE
CTPYKTYp B CHCTEME, a CJIEOBATEIbHO, HAIOIIYI0 KOJIMYECTBEHHYIO OLEHKY €€
LIEJIOCTHOCTH.

IIpennonoxuM, 4To MOCTPOEHA TPAEKTOPHsL HEKOTOPOHl CTpyKTyphl A . ITpu atom
MOKHO OIPENEINTh BpeMs f,,, B TEYCHHUE KOTOPOro CTPYKTypa ydacTBOBaJla B
MOCTPOCHUU KOMIUIEKCHBIX CTPYKTYp COBMECTHO CO CTPYKTypol B. D10 Bpewms
COCTaBJISIET HEKOTOPYI YacTh OT BPEMEHHU MPOXOoxkAeHHs mpouecca 7 . MoxHO
BBECTU IIOHATHE OTHOCUTEJIBHOTO BPEMEHM B3aUMOAEWUCTBHSA CTPYKTYp A U B B

- t
npouecce f,, = %. Bo MHOrux ciyuasx Ta BEJIM4HMHA CJIa00 3aBUCUT OT BEIUYHHBI

T , TO ecThb OT IPUHATOW HaMHU yCJIOBHOM JUIMHEI Ipolecca. Toraa ee MOKHO CUUTATh
YCTOWYMBOW XapaKTEPUCTUKON B3aUMOJICHCTBYIOIMIMX MEXAy cOOOW CTPYKTYyp A U
B, unu BkiagoM CTpyKTyp A U B B LI€I0CTHOCTB Ipo1iecca.

Takyo mpoueaypy MOXKHO OCYIIECTBUTH U BCEX Map B3aUMOJEHCTBYIOLIMX
CTPYKTYp U CHaOIUTh KaXKAYI0 U3 Map CBOCH BEIMYMHON OTHOCHUTEIHHOTO BPEMEHH
B3auMoyeiicTBusl. Eciti BenmumHa f,, CTPEMHTCS K €IMHHIIE, TO CTPYKTYpsl A U B

COBMECTHO BKJIFOUCHBI B HOBBIC CTPYKTYPhI B TCHCHUC BCECI'0 UCCIICAYEMOTO ITpoHecca



M UX COBMECTHBII BKJIAJ[ B EJIOCTHOCTH IpoIiecca MakcuMabHbiid. Eciu 7,, =0, T0

CTPYKTYPBI MeXly cOOOH HEe B3aUMOJICHCTBYIOT.

PaccMOTpeHHBIM MOAXOA MO3BONSET BBECTH BHYTPU CHUCTEMBI HEKOTOPYIO
METPHKY, OIPEJEIIAIONIYI0 CpEIHUE "PACCTOSHUS" MEXKAY OTAEIbHBIMU CTPYKTYpaMH.
Ot "paccTrosHHMA" T,,- MOIYT OBITb OIpEJeNeHbl KaK BEJIUYUHBL, OOpPaTHO

IPOMOPLUHOHAIBHBIC BEJIUYHHAM 1, .
Typ = _L L 7.1
tAB IAB

Ecnu npunste 7,, =0, To ecTh "paccTosiHUE" CTPYKTYpPBHI OT caMOi ce0sl paBHO
HYJII0, TO MUHUMAJIBHOE "pacCcTOosiHUE" MEXIY B3aUMOJIEUCTBYIOIIMMH CTPYKTypaMH
COOTBETCTBYET CIIy4aro, Korja r,, =1, TO €CThb KOrjga CTPYKTypbl, COXpaHsAs CBOIO
WHAMBUyaJIbHOCTb, B3aUMOJEUCTBYIOT B TEUEHUE BCETO BpeMeHH 1 .

YeMm MeEHbIIC BEIHYHHA [,,, TEM OOJbIIC BBEJICHHOEC HAMH PACCTOSHHE MEKIY
B3aUMO/ICHCTBYOIMMHE cTpyKTypamu. Eciu 7,, =0, 10 7,, =co.

Ecnu HauaTh mocTpoeHHME METPUKH C KaKOW-THOO OJHOW CTPYKTYphl A, TO
MOKHO OIPEAEIUTh BCE CTPYKTYpPBI, KOTOpPBIE B3aUMOJEHCTBYIOT C HEH B paMKax
JAaHHOTO Tpolecca. M300paxkeHne MX Ha IIKajle PAacCTOSHUM MO3BOJUT BKJIKOYHUTh
CI0Ia BCE CTPYKTYpPbI, PACCTOSIHUE KOTOPBIX OT JAHHOW MEHbIIE OECKOHEUHOCTH.
Ecnu ans Kakaoi U3 BKIIOYEHHBIX B ATy IIKaJIy CTPYKTYP BHOBb ITOCTPOMTBH LIKAILy
paccTOsHUM 1O Hee IPYIuX CTPYKTYp, U 3Ty LENOUKY NEHCTBUI MPOJOIKATh 1O TEX
IIOp, ITIOKA HOBBIE CTPYKTYPBl HE IEPECTaHYT IOABIATHCS, Mbl IOIYYUMM CUCTEMY,
SBJISIFOILYIOCST MTOJCUCTEMON JTaHHOM CHUCTEMbI, M BKJIIOYAIOLIYI0 B ce0s yacTb €&
aneMeHToB. CO CTPYKTypaMH, HE BOLIEALIMMHU B IIOCTPOEHHBIA HaMH MOAINPOLECC,
MO’KHO OCYILIECTBUTH Ty K€ ONEPALMIO U IOCTPOUTH APYTOH MOANPOLECC N3y4aeMOT0
nporecca.

Tem cambIM, BBECHHE MPEAIOKEHHOW METPHUKH MO3BOJISIET Pa30UTh MU3y4aeMblid
nporecc (a MOXeT OBITh M BeCh rpad) CTPYKTyp M COOBITHI) Ha COBOKYITHOCTB
HE3aBUCUMBIX APYT OT APYra U HE CBA3aHHBIX MEXAY COOON B TEUEHHE UCCIIETYEMOTO
MPOMEKYTKa BPEMEHM LEJOCTHBIX IPOLIECCOB, BHYTPEHHHE METPHUKH KOTOPBIX HE
CBSI3aHBI MEX]Ty COOOiA.

OpnHako, MPEASIOKEHHBIA aNTOPUTM COACPKHUT NPUHLUUIHAIBHBIM HEIOCTAaTOK,
KOTOPBIA MOXKET OBbITh TMKBUAUPOBAH BBEACHHEM HEKOTOPOTO HOBOTO MapaMeTpa.

Hu oxna u3 cuctem mpupoasl, HU OAWH M3 UCCIIEAYyEMbIX MPOLIECCOB HE MOXKET
OBbITH MOJHOCTBIO BBIIEICH U3 OKpYXkaromero Mupa. Takum o0pa3oM NpeioKeHHast
BBILIE MJCAIN3UPOBAHHAS CXEMa HE MOXKET ObITh peai30BaHa B CBOEM YHCTOM BH/IE.
PaccTosiHus Mexay OTAEIbHBIMH CTPYKTypaMH HUKOTJAa HE MOTYT OBITh HPUHSTHI
paBHBIMHM OECKOHEYHOCTH. Bce cTpyKTypbl, CyIIECTBYIOIIME B IPUPOJIE HAXOASTCS Ha
HEKOTOPOM KOHEYHOM "pacCTOSIHMM" Ipyr OT Jpyra, U OTAEIEHHE HE3aBHUCHUMOIO
Ipolecca 0T BCEro npouecca pa3BuTus BeeneHHoNH HEBO3MOXKHO.

OnHako 3TO MOMKHO clenaTh NpuUOIMmKeHHo. [l 3Toro Heo6XOAMMO BBECTH
HOBOE IIOHATHE - MAaKCHMajJbHOI'O pajuyca B3aWMOJEHCTBUSA CTPYKTYp B paMKax
JAHHOTO mpouecca 7, . BBegeHUe 3TON BEIUYUHBI SKBHBAJICHTHO IOCTYIMPOBAHUIO
MUHUMAJIBHO JOIyCTUMOM BEJIMYMHBI OTHOCHTEIHHOIO BPEMEHH B3aUMOJCHCTBUS
fypmn - HaA3HAYEHHE OTOM BENMYUHBI SBJISACTCS CYOBEKTHBHBIM  PELICHHEM
HaOrozaTesns - McciaeoBaTeNs B KaKAOM KOHKPETHOM citydae. UTOObI MCKITIOUUTH

CY6"I)€KTI/IBHOCTB, MOXHO BBECTHU HIKAJy MOCICAOBATCIIBHO YBCIINYHNBAIOIINXCA (J'II/I60
YMCHBIHEIIOI]_[I/IXC}I) BCJIIMYMH MAKCHUMAJIbHO  OOITYCTHUMBIX paCCTO}IHI/Iﬁ MCIKIY



B3aMMOJCHCTBYIOUIMMH CTPYKTypamMH BBeasi cooTBeTCTByIoLlee MaKCUMAJIbHO
JIOTYCTUMOE PAaCCTOSIHUE MEXAY B3aWMOJACUCTBYIOIIMMH CTPYKTYpaMHU, Mbl MOKEM
MOBTOPUTH H3JIOKEHHYIO paHee mpouenypy. B 3ToMm ciywyae B paccMmarpuBaeMbli
TIOJIITPOLIECC MOTAIYT JIUIIb T€ CTPYKTYPBI, "'paccTosiHre” KOTOPBIX A0 XOTS ObI OHOM
U3 CTPYKTYp, BXOJAIIMX B BBIIEIIAEMYIO IOACUCTEMY, OKaKeTcsl MeHble r, . Bce

OCTaJIbHbIE CTPYKTYpBI NONALyT B APYTUE MOACUCTEMBI HCCIEAYEMON CUCTEMBI MIIU
OyAyT BKJIIOUEHBI B 110JI€ JTAHHOT'O MOJIIpOIIecca.

ITonoGHOE pasnenenue mpouecca Ha MOMNPOLECCHl SBISAETCS NPUOIMKEHHBIM, U
CTENCHb NPUOMIKEHUS ONpEeAeNAeTCs MPUHITOM BEIUYMHOM Fr - TO €CTh

max
BEJIMUMHOM MaKCHMaJbHO JOMYCTUMOTO PACCTOSHUSL MEXIY CTPYKTypamu,
BXO/SIIIIMMH B pa3ziesieHHbIE POLIECCHI.
ITycTs nMeeM ABa OTHENEHHBIX APYT OT Apyra ¢ paguycom r, — mpouecca. s

KaXJOr0 M3 HHUX MOMET OBITh BBIYMCICHA CBOd MAaKCHMaJlbHas BEJIMYMHA

yenocmuocmu, KOTopask MOXKET OBITH ONpPENENICHA KaK CYMMA OMHOCUMENbHbIX

8pemeHn 63auMo0eiiCmeEUs 6cex 6X00AULUX 6 CUCIeEMY nap CHPYKmyp.

nn-1)
,

3JIEMEHTAPHBIX CTPYKTYP (KBAHTOB), BXOJAIIUX B CUCTEMY.
Takum 00pa3oMm, ILIEIOCTHOCTH IIpOLECCA MOXKET ObITh  ONpejeNeHa B

COOTBETCTBUH C (POPMYIIOH

Ux w4ymcno paBuHgercs m=14+24+.+(n—-1)= rAe n- 4YHUCIO

C=>1, (7.2)
k=1

r7Ie CyMMHUPOBaHUE BeAETCS MO BCEM IapaM B3aWMOJEHUCTBYIOIIHUX MEXAY cO00i
CTPYKTYP.

Orta Ke BEIMYMHA MOXKET OBITh BBIPAKEHA YEPe3  PACCTOSHHUS MEXKIY
3J€MEHTapHBIMU CTPYKTypaMu(7.1), BXOOAIIUMHU B CUCTEMY

c=y1 (7.3)

k=1 Ty
MakcumanrHoe 3HayeHHE HOEJIOCTHOCTU CHCTEMBI MW COOTBETCTBYIOLICTO el
MpOLECCa JOCTUTAETCA TOTIa, KOrJa BCE BXOSAIIME B HEE BJIEMECHTAPHBIC CTPYKTYPhI
BO BCE BpeMs mpoiecca (HOPMUPYIOT CIUHYIO CTPYKTypy. B 3ToM ciyuae Bce
3HA4YEHUS 7, OKA3bIBAIOTCS PAaBHBIMU 1, M BEIMYMHA LIETOCTHOCTH :

qmzmzﬁgfﬁ. (7.4)

Bo3MOXHBIM Takke OKa3bIBa€TCSI M BBEJICHHUE OTHOCHUTEIBHON IEIOCTHOCTH
nmpouecca KaK OTHOIICHHUA LEJIOCTHOCTHU IIpoHecca K MaKCHMaJIbHOM IIEJIOCTHOCTH
TOT'O XK€ Ipornecca.

m_ m 1 L n 1

D YD VD W VLD M
C = — k=1 — k=1 "k — L — 2S5 i,j ) (75)

Cx m m nn—-1) nn-1)

OZHOBPEMEHHO C LIEIOCTHOCTBIO BCEro Ipoliecca LeIecoo0pa3Ho paccMOTPETh
elle OAHy, ONM3KYI0 K HeH BEeJMYMHY, OJHAKO OTHOCSINYIOCS K OTAEIbHOM
3JIEMEHTapHOI CTPYKTYpE.

Ota BelMYMHA MOXET ObITh Ha3BaHa CBSI3aHHOCTBIO [-TOW 3JeMEHTapHOU
CTPYKTYpHI (KBaHTa).



!
S =>5, (7.6)

J#i
OHa xapakTepu3yeT CyMMapHOE€ OTHOCHUTEIIFHOE BPEMs B3aUMOJCHCTBUS JaHHOU
CTPYKTYpbl C OCTaJIbHBIMH CTPYKTypaMHu CHCTEMBEIL. MaxkcuMmanpHast BeIUYHHA
CBSI3aHHOCTH JJIEMEHTAPHOU CTPYKTYpBI, BXOAAIIEH B CUCTEMY U3 1 DIIEMEHTAPHBIX
CTpyKTyp, paBHa S =n—1. Torga oTHOcHUTE/IbHAs CBA3aHHOCTb CTPYKTYpHI B

paMKax BBIJEIICHHOTO MPOIecca OMPEIeIIIeTCSI B COOTBETCTBHH C (POPMYJIIOH

_ S 1 n_
S =——= t .. 7.7).
I Smax n_léld ( )

Mexay CBS3aHHOCTAMH CTPYKTYpP, BXOISALIMX B TPOLECC, U LEIOCTHOCTBIO
Ipolecca CyIeCTBYET NPOCTas CBA3b, ONpeessemMas cieayromei Gopmynoil.

c-15s-15 3 o
i=1

i=1 i

AHanornyHas CBs3b MOXET OBITh YCTAHOBJICHA U MECKAY OTHOCHUTCIIbHBIMU
BCIIMYMHaMU.

~_2C _ (n-D) e 1&g
C_n<n—1>‘2zn<n_1>;Sf—n;Sw (7.9)

Omuocumenvnaa Yea0CMHOCMb npoyecca onpedensemca Kak cpeoHee
apugmemuueckoe om OMHOCUMENbHBIX CEA3AHHOCHEN CIMPYKMYpP, 6X00AUUX 8
OanHblil npoyecc.

OnHako OJHOro MOHATUS MAaKCHMAJlbHOIO pajauyca r,, HEJOCTaTOYHO JUIs

OTJIEJIEHHs] OJHOIO IIpoliecca OT IPYyroro. OTO CBs3aHO, HAIIPUMED, C TEM, YTO MOTYT
CYLIECTBOBAaTh JJIEMEHTapHbIE CTPYKTYpbl, pACIOJIOKEHHbIE Ha PAacCTOSHUU,
OosbiieM, 4eM 7, OT MOYTH BCEX CTPYKTYp JAHHOTO Ipolecca, HO Ha PacCTOSHUHU,

MCHBIICM, 4YCM I,

max

OT OJHOM WM HECKOJBKHX CTPYKTYP, OAHAKO HMEIOLINE
3Ha4eHue S, - MEHblIEe, YeM AHAIOTMYHOE 3HAYCHHE Yy CTPYKTYP, KOTOPBIE MBI HE

BKIIIOYWJIM B CHCTEMY, YYacTBYIOIIYIO B MpOILECCE IO MEPBOMY KPHUTEpHUIO. Tem
caMbIM, Cpenu MepU(EepHIHBIX CTPYKTYp AAHHOTO MPOIECCa MBI BBIKHIBIBAEM OHH
U3 HHUX, BHOCAIIME OONBIIMHA BKJIaX B LIEJOCTHOCTh CUCTEMBI, 110 OCTABISIEM JpYyTHE,
BHOCSIIIIE MEHBIINN BKIIAJ,.

Jlns Oonee palMOHAJIbHOTO pa3eieHHs IPOLIECCOB ClEAyeT B ITOM ciydae
IPHUHATH CIEAYIOUIYI0 Ipouenypy. llepBoHadanbHO HCKIIIOYMTH M3 IIpoliEcca BCE
CTPYKTYpbl II0 KPUTEPUI0 MAaKCUMAJIBHOTO pajuyca. 3aTeM s HCKJIIOYEHHBIX
CTPYKTYp BBIYHCIIUTH BEJIMYMHBI CBSI3aHHOCTEH Kakaou u3 HuX. OnpenenuThb
MaKCHMaJbHYIO0 BEJIMYMHY CBA3aHHOCTH AJISI BHIOPOIIEHHBIX M3 MPOLIECCa CTPYKTYP.
3areM BBIUYMCINTH CBSI3AHHOCTh BCEX OCTABIIMXCA CTPYKTYp, M HCKIIOUHUTH W3
mpouecca BCE CTPYKTYphl, UMEIOIIME CBS3aHHOCTH, MEHBIINE 3TOM MaKCHMalbHON
BEIUUYUHBL. B 3TOM ciyyae MOXHO C JOCTATOYHOM CTENEHBIO JIOCTOBEPHOCTH
UCKJIIOYUTh M3 CUCTEMbI CTPYKTYpBI IO JBYM IEPEBSI3aHHBIM MEXAy co00i U He
IPOTUBOPEYALIUM APYT APYTY KPUTEPUSIM.

OnHako, Oojee MOAPOOHBIM aHANM3 IOKa3bIBaeT, 4YTO M ITOr0 OKa3bIBaeTCA
HEJAOCTAaTOYHO, TaK KaK HE YYMTBIBAETCSA €LI€ OJIWUH - JIOKAJbHBIM KpUTEpUil
pasfeneHusl.

ITpexne, yeM BBECTH TakOW KpUTEPHii, HEOOXOAUMO PACCMOTPETh MOHITHE CBA3U
MEXIy ABYMsI HE B3aUMOJEHCTBYIOLUIMMHU IPSIMO MEXTY COO0I0 CTPYKTYpaMH.



JInst BBEAEHUS TAKOTO TMOHATHSA AOCTATOYHO PACCMOTPETH CUCTEMY, COCTOSIIYIO
U3 TPEX IJIEMEHTApPHBIX CTPYKTYp A,B,C, B3aUMOJEHCTBYIONIMX MEXIy COOOU ¢
o0pa3oBaHMEM KOMOMHUPOBAHHBIX CTPYKTYp. Ecnu mpeanonoxurs, 4To CTPYKTYphI
A, B Mexny co0oif BooOIIe HE B3aMMOJEHCTBYIOT, a CTpykTypa C B3aUMOJEHCTBET
KaK CO CTPYKTYpOll A, Tak M CO CTPYKTypoH B, TO MOXHO, 33/1aBasiCh BEIUYNHAMH
t,cstp0 > OTIPENENNTH CBA3AHHOCTD KAXKJIOM M3 CTPYKTYP, & TAKKE LEIOCTHOCTH BCETO

npouecca. Ecau Mbl HckimouuM cTpykTypy C U3 aHajin3a CUCTEMBI, TO MpPOLECC B
paMKax Halllero aHajau3a aBTOMaTHYECKU pa300beTcs Ha JBa HE3aBUCUMBIX ITpoliecca,
npoucxoasmux co crpykrypamu A, B. Ctpykrypa C, oKa3aBIIHUCh BHE UX, OyJeT
NEepUOJMUYECKH BKJIIOYAThCA TO B Ipolecc A, TO B Tmpouecc B, OCYIIECTBIS
OIIOCPE/IOBAaHHYIO CBSI3b MEXIY HUMH. [Ipy 3TOM MHTEHCHUBHOCTH CBSI3U, B OTIMYHE
OT ciydas  HENOCPEACTBEHHOIO  B3aUMOJEWCTBUS ~ MEXAY  CTPYKTypamH,
HECHMMETPUYHA OTHOCHUTENBHO CTPYKTYp A,B, Hampumep, f,. >t,.. OgHuM u3

AC*"BC >

BO3MOXKHBIX KPUTEPUEB HMHTEHCUBHOCTH CBA3M MOXKET CIIYy’KMTh MHMHMMAJIbHOE M3
JBYX 3HA4€HMH 1,.,t,., KOTOpOE MOXKET ObITh 0O03HaueHo f,,. Crpykrypy C

MO>KHO Ha3BaTh aréHTOM CBSI3H.

Takum 06pa3zom, HapsALy ¢ HEMIOCPEACTBEHHBIM B3aMMOACHCTBUEM 3JI€MEHTAPHBIX
CTPYKTYp MEXOy co0OM, mernecooOpa3HO paccMaTpUBaTh €IIE€ OJUH MEXAaHHU3M -
MEXaHU3M B3aWMOJCHCTBUS YEPE3 arcHTOB CBA3H, KOTOPBIA MOXKET OKa3aTbCs HE
MeHee BaXXHbIM, YEM MEPBBIA, OCOOCHHO B CIyyae aHAJIN3a MPOLECCOB, BKIIOYAIOMINX
B ce0s1 On(ypKaMoOHHBIE COOBITHS.

[Tpu sTOM cTpykTypa C MOXET OBITH BKIIIOYEHA B MPOIECC, COOTBETCTBYIOMINI
TON W3 OCTaBIINUXCS CTPYKTYpP, CBS3aHHOCTHh €€ C KOTOpOW Oombiie. A CBS3b ITOM
CTPYKTYpHl C Jpyroii OyZeT XapakTepu3oBaTh B3aWMOJCIHCTBHE pPa3lIEIeHHBIX
IIPOLIECCOB.

IIycTp MBI MIMEEM HEKOTOPBIM MPOLECC, MPOUCXOMSIIANA C CUCTEMON, COCTOSIIEN
U3 JI0CTaTOYHO OOJBIIOTO YHCIAa B3aWMOJCHCTBYIOIIMX MEXIY co00il cTpykTyp. B
COOTBETCTBMM C pa3pabOTaHHON BbIIIE MPOLEAYPOH MOMBITaeMCsl IMOCTPOUTH
HNOJIPOLECC, BKIOYAs B HETO TOJBKO CTPYKTYpbl, YIOBJIETBOPSAIOILIUE [BYM
YKa3aHHbIM BbIlIE KpuTepusM. [lollyduM HEKOTOpPYI0 COBOKYIHOCTb CTPYKTYD,
00pa3yIoIuX HOJCUCTEMY, BXOJILYIO B IEPBOHAYAIBHYIO CUCTEMY, KOTOpasi MOKET
ObITh Ha3BaHa ee moseM. IlycTh moacucTema, ydacTByromias B 3TOM MOJIpoOLEcCe
MOXeT OBITh pa3jelieHa €lle pa3 Ha JBE TIPYMIbl CTPYKTYp, KOTOpbIE B paMKax
BBEJICHHBIX HaMM OIpaHUYEHHMH HE B3aUMOJCICTBYIOT HENOCPEICTBEHHO MEXIY
co0oif 1 Ka3ajoch Obl B 3TOM CiIy4ae BbIIEJICHHBIH HaAMM MOANPOLECC MOXKET OBITH
pasfeneH Ha aBe 4dacTH. OJHAKO Mbl HE MOXKEM 3TOrO CHEjlaTh, TaK Kak Cpeau
BKJIIOUEHHBIX B HEr0 CTPYKTYp CYIIECTBYET OJHA WM HECKOJIBKO, KOTOpPbIE
YKIIQJBIBAIOTCS BO BCE BBINIEYKa3aHHBIE OTPAaHUYECHMS U OJJHOBPEMEHHO HAXOMTCS HA
JIOCTAaTOYHO OJHM3KOM pPAacCTOSTHUM OT 00eMX YKa3aHHBIX TPYHI CTPYKTyp. OTH
CTPYKTYpbl MOTYT OBITb Ha3BaHbl CTPYKTYpaMH-CBSA3IMU WM CTPYKTypamu -
MOCTaMHU.

VYnanenue Takux CTPYKTYp M3 pacCMaTpUBAaeMOM MOJCUCTEMBI IPUBOAUT
AaBTOMATHUYECKHU K pa3leleHHIO €€ U Mpoliecca, B KOTOPOM OHa y4yacTBYET, Ha 4aCTH.
ITocne Takoro paszeneHuss yKa3aHHbIE CTPYKTYPHI - CBSI3U WIH CTPYKTYPBI - MOCTBI,
KOTOpble MOTYT OBITh BKJIIOYUEHBI B HPOLIECC - IOJIe, CTAHOBSTCS OCHOBHBIMU
3JIEMEHTAMU B3aUMOJEHUCTBUS Pa3/IE€IEHHBIX IIPOLECCOB.

MEB1 cumTaeMm, 4YTO BBIACICHHE B IIpoLEeccax W MOANPOLEccax OJHOM WU
HECKOJIBKMX CTPYKTYP-MOCTOB - M yIaJIEHUE UX U3 MOJCHCTEMBI B ITOJIE TOJDKHO CTATh



YacThIO AJITOPUTMA pAa3ACNICHUS] CIOXKHOW CHCTEMbl Ha MOJCHUCTEMBI, CIOXKHOTO
npolecca Ha HOAIPOLECCHIL.

[Ipn 3TOM HOMKHO OBITH 3apaHee 3aJaHO YUCIO CTPYKTYP, KOTOPBIE JOJKHBI
OBITH y/aJeHbl OMHOBpEeMEHHO. CaMBIM MPOCTBIM CIIOCOOOM SIBIISIETCS mepedop Bcex
COUYETaHHUM U3 CTPYKTYP, YK€ BOILEAIINX B IOACUCTEMY 110 YUCIY CTPYKTYpP, KOTOPBIE
JIOJKHBI OBITh YAaJeHbl U3 MOACUCTEMBI HAUMHAS OT SAUHUIIBI M 10 3aJaHHOTO YHUCIIA.
s Kaxgoro TakOro COYETaHUsl JOJDKHA OBbITh OCYIIECTBJIEHA IPOBEpKAa Ha
pazmenuMocTb. M ecnm OHa BBINONHSETCS, TO COOTBETCTBYIOUIME CTPYKTYPBI
YAAJSIOTCS U3 CUCTEMBI, @ camMa OHa pasZiesisieTcsl MPH 3TOM Ha yacTH. BriOporiennas
Opu TakoW TNpoueaype CTPYKTypa MOXKeT ObIThb MO0 OTHECeHa K MO0, JHOO
BKJIIOYEHA B Ty 4acTh pa3feJIeHHOro IMpoliecca, ¢ KOTOpOH oHa OoJjblie CBs3aHa,
CyMMapHasi CBSI3aHHOCTb CO CTPYKTypaMH KOTOPOH OKa3bIBa€TCS MAKCUMaJIbHOM.

Cpenu CTPYKTYp-CBsi3eii MOMKET OKa3aTbcs OcCOOBI Kjacc, oOnajgarommii
CIIEYIOIIUM CBOMCTBOM. Takas CTpyKTypa CBsi3aHa C HECKOJIbKHUMU CTPYKTypamH
OJTHOTO MOJIpoLecca U MOXKET ObITh IIOCIIE pa3/ieIeHus] BKIIOUYEHa B 9TOT MPOLECC, U
JMIIb C OAHOM CTPYKTYpOH APYroro moAmpouecca, Kotopas o01agaeT aHaIOTHYHBIMU
CBOMCTBaMM OTHOCHUTEJIBHO CBOETO MoJIpolecca. B 3ToMm cityyae B KajkaoM mporecce
CYLIECTBYET IO CTPYKType, KaXJgas M3 KOTOPbIX CBfi3aHa JIMIIb C OJHOM
OTIpEJIeNIEHHON CTPYKTYpOH Apyroro mpouecca. Takue MOCTOBBIE CTPYKTYpbl MOTYT
CUMTAThCS TPAHUYHBIMU CTPYKTypaMu mpoueccoB. [lo HUM Taxke MOXHO OTAENATH
npoueccsl Apyr or napyra. Ecam B paszmenseMoM Ipolecce CyIIeCTBYeT Jroboe
KOJIMYECTBO TPAaHUYHBIX CTPYKTYp, IPU MPOLELYypE pa3leleHUss OHU BCE TOJIKHBI
OBITh BBIOPOIICHBI, YTOOBI 3aT€M TPHUCOSAWHUTH COOTBETCTBYIOUIME CTPYKTYPHI
Ka)IyI0 K CBOEMY IIPOLECCY.

[Tycts umeem nBa mpouecca, (1 u 2) oTaeneHHbIE APYr OT ApPYyra ¢ HEKOTOPBIM
paguycom r, . Torma B paccMaTpuBaeMOM Cilydyae IOJ MEpoi B3auMoneicTBUs

NpPOIIECCOB MOXKHO TIOHMMATh HEKOTOPYIO BEJIMYHMHY, KOTOpas MOXET ObITh
olpeJiesieHa CICIYIONUM 00pa3oM. BHYTpH Ka)Ioro M3 MpOIECCOB CYIICCTBYIOT
CTPYKTYpBI, B3aUMOJCHCTBYIOIIME, XOTA U cJaabo, CO CTPYKTYpaMu Jpyroro
npoiiecca. BenmnuuHa 3TOro B3auMOACUCTBUS OMPEACIACTCS ISl KaXKIOU CTPYKTYPBI
OJIHOTO W3 TIPOIECCOB, KaK W paHee, CYMMapHbIM OTHOCHUTCIBHBIM BpPEMCHEM
B3aMMOJCHCTBHSA CO BCEMHU CTPYKTYPaMH APYroro mnpouecca. JTa BEJIMYHMHA MOXKET
CUUTAThCAA MHTCHCHUBHOCTBIO B33.HMO)1€I710TBH$I I[aHHOﬁ CTPYKTYDPBHI, anHaz[nexcameﬁ
K mpoueccy 1, co BCeMH CTPYKTypamH, NPHUHAJICKAIIMMU K TMpoleccy 2, WU
CBSI3aHHOCTBIO CTPYKTYPHI poriecca 1 ¢ mporeccom 2.

n2
Spin = ztkl,kZ (7.10)

k2=1
B mocnenneit ¢popmyne , kl1- HOMEp CTPYKTypHI, NMpHUHAAJICKAIIEH K IEPBOMY
npoueccy. k2- HOMep CTPYKTYpbl, IpUHAJJIEXKalleldl KO BTOpPOMY Ipoueccy. hn2-
YUCIIO0 CTPYKTYP, BXOIAIIMX BO BTOPOM MpoLecc.
IlonHas BenuuuHAa B3aUMOAEHCTBUS MEXAYy IpoleccaMu (MIM CHUCTEMaMH,

yqaCTBy}OH_II/IMI/I B Hpouecce) OHpeHCHHeTC}I 10 q)OpMyJ'IC:
nl n2 nl n2

1A, = ZSkl,II = ZSI,kZ = Z Zt_kucz' (7.11).

k1=1 k2=1 kl=1 k2=1
HyCTI) HNMCCTCA HeKOTOpI:IfI npouecc, Ajid KOTOPOro BhIMOJHEHA OIMMCAaHHAs BbBIIIC
npoueaypa pasacyiCHud Mpouecca Ha COCTAaBJIAIOMINE MOAIIPOLECCCHI. Ecmu MPUHATH
MaKCHUMalbHBIN paauyc B3aMMO/ICHCTBUS PaBHbBIM 66CKOH€‘IHOCTI/I, TO Ipouecc
OKa3bIBA€CTCA HEPA3ACIIUMBIM. YMeHbIass MaKCHMaJIbHBIN pagnycC, Mbl YBEJINYUBACM
YHCJIO MIOAIIPOLECCOB, Ha KOTOPOE MOXKET OBITh pas;[enéH Hamr  1mmponecc.



AHaJOTHUYHO, YBEJIMYMBAs TMPH IMOCTOSHHOM 3HAYEHHMH MaKCHUMAaJbHOTO paauyca
BEJIMUMHY AOMYCTHMOI'O YHCJIa MOCTOBBIX CTPYKTYpP, MBI TAK)KE€ MOXEM YBEIUYHUTh
YHCII0 TOANPOLIECCOB, HA KOTOPOE MOKET OBITh pa30UT HaII MpoIecce.

[Ipn 3TOM I KaXIOro 3HAYEHHs YKa3aHHBIX IMapaMETPOB IOJYy4aeTcs CBOE
3HaYEHHUE BEJIMYMHBI B3aUMOJICHCTBUS BBIJICICHHBIX OAIPOLIECCOB.

B npenenbHOM citydae, Korna NpuUHIATOE HAMH MaKCUMAJIbHOE PACCTOSHUE MEXKITY
CTPYKTypaMHU OKa3bIBaeTCs MEHbIE 1, McciueayeMblid Ipolecc pas3aeisieTcs Ha 7
HNOJIPOLECCOB, KAXKIBIH M3 KOTOPBIX OIMUCBHIBAET JUHAMHUKY  OTIEIBHOMN
3JIEMEHTAPHON CTPYKTYpBl. 3aBHUCHMOCTh 4YHCJA BBIIEISIEMBIX IOIIPOLECCOB, a
TAaK)X€ CTEIEHM WX B3aUMOJEHCTBUA OT HM3MEHEHMS JBYX OCHOBHBIX 3a/1aBa€MBbIX
HCCIIeIOBAaTEIeM TapaMeTpOB IMO3BOJSET AOCTATOYHO TOAPOOHO MPOAHAIN3UPOBATH
BHYTPEHHIOIO TOIOJIOTHIO HCCJIENLYyeMOro Impouecca - coctaButh ero "obpasz". Ilpu
9TOM Haubojiee XapaKTepPHBIMH CTAHOBSATCS T€ 3HAYCHUS  YIPABISIONINX
(ynpaBisieMbIX HaMM) T[apamMeTpoB, MpPH KOTOPBIX MPOUCXOAUT KadeCTBEHHOE
M3MEHEHHUE KapTHHBI, @ UMEHHO CYIIECTBEHHO M3MEHSETCS] YUCIIO PacCMaTPUBAEMBIX
MOJIPOLIECCOB. TeM caMbIM, MBI MOJYYaeM <«IIaTTepH» HCCIEAYeMOro Iporecca u
KaKJOr0 M3 €ro MOAMNPOLECCOB, KOTOPHIA B TEYEHHE HEKOTOPOTO BPEMEHU MOKET
CUHMTATHCS MOCTOSTHHBIM. B3anmozeiicTBre MOANPOLIECCOB B paMKax 3TOrO MaTTepHA
MOYeET OBITh Ha3BaHO (JOHOBBIM 63AUMOOEIICINEUEM.

[IpennonoxkuM, 9TO B pamMKax HaHHOW OOJNBIIIONW CHCTEMBI, COCTOSIICH u3
B3aMMOJACHUCTBYIONINX IOJCUCTEM, MAaTTEPH B3aUMOACHCTBYIOUIMX MOJICUCTEM
MEHSETCS] MEJIEHHO 110 CPABHEHHUIO C YaCTOTOM, C KOTOPOM B3aUMOJEHCTBYIOT MEXIY
co0olf OTAENIbHBIE CTPYKTYPHI. B 3TOM ciydae MOXHO BBECTH /iBa MaciuiTaba BpeMeHH
- MacmTad BpEeMEHH, COOTBETCTBYIOLIMI B3aMMOJEHCTBUIO CTPYKTYp BHYTPH
HOJICUCTEM, M MaclTad BPEMEHM, COOTBETCTBYIOLIMM XapaKTePHbIM H3MEHEHHSM
NaTTepHOB (POHOBOTO B3aUMOAEHCTBUs. XapakTepHoe BpeMsi T, BBEIEHHOE paHee,
3aHUMAeT MPOMEXKYTOUHOE MOJ0KEHHE MEXIy 3TUMM JAByMs Maciutabamu. Ilpm
UCCIICIOBAaHUN B3aMMOJIEHCTBHS IPOLIECCOB B MAaKpO-BPEMEHHOM MacIiTabe MOKHO
BBECTH CIEIYIOUIyI0 Mpoueaypy. PaccMoTperb MakpoCKonmu4eckuii Macmrad
BpPEMEHH, BHEIIHUM MO OTHOUIEHHIO K Maciitady 7, U B pamMKax 3TOoro macurada
BBECTH B PACCMOTPEHHUE IIOHATUE BPEMEHU Hadana OTCYeTa t, - TeKyliee Bpems. s
KKIOr0o 3HAYEHWs TEKYLIET0 BPEMEHH, PAacCMaTpHBAaTh Majblii IO CPaBHEHMIO C
BHEIIHUM MaciITaboM NPOMEXYTOK BpeMeHH 7 , B pamMKax HM3MEHEHHsS KOTOpOro
NaTTEPH IpOLiecca, KOTOPBIH HA 3TOM IPOMEXKYTKE MOKHO CUUTATh CTallMOHAPHBIM,
ci1ab0 MeHseTcs. DTOT MaTTepH MOXKHO CUUTATh MPHUCYIIUM MAaKpPOCKOMMYECKOMY
MOMEHTY BPEMEHU 7, .

AHaJOrMYHyI0  TpPOLEAYpPY  MOXHO  OCYIIECTBISATH  JUISl  HEKOTOPO
IOCJIEOBATENBHOCTY  3HAueHUH f,. Ecim u3MeHeHMs DaTTepHOB OKaXyTCs

TIaJAKUMH, TO MOXKHO BBECTHM ACUMOTOTHYECKOE TMIPEACTaBICHUE O TIaAKON
3aBUCHMOCTH NATTEpHA B3aUMOJAECUCTBYIOIMX MPOLECCOB OT BPEMEHH, O CKOPOCTAX
W3MEHEHUS TNaTTepHa OT BPEMEHH - TO €CThb IIOCTPOHUTH COOTBETCTBYIOIIHE
mddepeHnnanbHbIe YpaBHEHUS.

PaccMoTpum Tpu XapakTepHBIX cilydyas MaKpOBPEMEHHOI'O B3aMMOACHUCTBUS.

Henocpeocmeennoe e3aumodeiicmeue 06yx 6vioeneHHvix npoueccos. Ilyctb
P TTOMOIIM OMMCAHHOW BBIIIE MPOLEAYPHI HAM YAAJIOCH BCE OCHOBHBIE CTPYKTYPHI,
BKJIFOYEHHBIE B TAHHYIO CUCTEMY, OTHECTH K IBYM Pa3iIU4HBIM ITOACUCTEMAM, TO €CTh
pa3nenuTh HEKOTOPBIN MPOLECC Ha ABa MOAIpOIIEcca.

[Iyctb Ha HEKOTOPOM mNpOMEXYyTKe BpemMeHH 71 00a moamporiecca MOXKHO
CYMTATh YCTAHOBUBIIMMUCA. Torna B KaXIblil MaKpOCKOIMMYECKUNA MOMEHT BPEMEHU



f; BO3MOXXHO TIIOCTPOMTh HATTEpH OOOMX B3aMMOJCHCTBYIOIIMX IPOIECCOB U
BBIYMCIIUTDH UX (POHOBOE B3aUMOCHCTBHE.
Bri0epeM HEKOTOpbIE 3HAYCHHS YNPABIAIOLINX NAapaMETPOB 7, M JOILyCTHMOIO

Yucia YIOANSEeMBbIX MOCTOBBIX YaCTHIL. 3aT€M BBIMOJHAM C JSTHMH 3HAYCHUSMHU
YIPABISIONINX TapaMeTPOB MPOIETYpPhl Pa3/IeICHUs] MPOIECCOB W BBIYUCICHHUS HX
(OHOBOTO B3aMMOJCHCTBUS Ui PA3IMYHBIX MOMEHTOB BpEeMEHH. TeM cambIM
HOJIY4YUM CEUYEHHE M0 YNPaBJIAIOUIMM MapaMeTpaM IOCJIeA0BaTeIbHOCTH MaTTEPHOB
B3aUMOJICHCTBYIOIMX MPOLECCOB BO BpeMeHHW. Ilpu 3ToM Ha KakaoMm wiare Io
BPEMEHH BCJIE/ICTBHE M3MEHEHUS MaTTepHa OyAeT U3MEHATHCS HE TOJIBKO BEJMYMHA
()OHOBOTO B3aUMOJEHMCTBUS TPOLECCOB, HO, YTO HAMHOro Oojiee BaXHO M
CYLIECTBEHHO, YHUCJIO CTPYKTYp, KOTOpble BXOJSIT B KaXIbli M3 IPOLECCOB.
MocToBble U TpaHUYHBIE CTPYKTYpPbI OyIyT MEHATh CBOU CBSI3U B 000MX Ipolieccax u
HEepeXoanUTh U3 OJHOM MOACUCTEMBI B JIPYT'YIO, U3 OJHOIO MOAINpOLECcCca B IPYToi.
Ilpy >ToM OHM MOryT YXOAMTh B LEHTPAJbHYIO 4YacTh Ipouecca. MoxeT
HNPOMCXOAUTh U 00paTHOE SBJIEHUE YXOJa CTPYKTYp Ha nepudepuro mporecca . Tem
caMbIM, XOTS pasJesieHMe Ha JBa Impoluecca OyIeT ocTaBaTbCs, BHYTPEHHSA
CTPYKTYpa, B TOM YHCIIE U LEJIOCTHOCTh KaKJOTO M3 HUX M3MEHSIOTCS 3HAYHTEIIBHO.
[Ipu sTOM Hambomee BaKHBIM SBISETCA TOT (PAKT, YTO MHOTHE DJIEMEHTApHBIC
CTPYKTYpBI, BXOIMBIIME CHadala B OJWH TPOIECC dYepe3 HEKOTOPOe BpeMs
OKAa3bIBAIOTCS B IPYTOM.

ITyctb B MOMEHT BpeMEHU ¢, B NEpPBOM M3 B3aHMMOJCHCTBYIOIIUX CHCTEM

HAXOJMTCA 7, OCHOBHBIX CTPYKTYp, a BO BTOPOH n,. PaccMOTpUM HEKOTOpBIi
HOBBIM MOMEHT BPEMEHU [,, OTJIMYAIOIIMICA OT f,, Ha Beau4yuHy Af,. B stoT
MOMEHT COCTaB CUCTEM, YYACTBYIOLIMX B IIEPBOM M BTOPOM IPOLECCaX, M3MEHHUTCS. B
NEPBOi M3 B3aMMOJEHCTBYIOIIMX CUCTEM OKAKETCS 71, DJIEMEHTAPHBIX CBS3AHHBIX
MeXITy COOOK CTPYKTYP, & BO BTOPOI CHCTEME - 715 .

IlesocTHOCT  MOANPOLECCOB - OOOOWIEHHBIX BOJIH - (OpMHpYeTCs Ha
MUKpPOBpEMEHHOM ypoBHE. OIHaKO C H3MEHEHHEM MAaKpOBPEMEHM, [Ba
B3aMMOJACHUCTBYIONIMX  LEJOCTHBIX IIpollecca IPETEPIEBAOT  CYLIECTBEHHBIE
u3MeHeHus. CTpyKTypbl MOTYT HEPEXOIUTh U3 OJHOW MOACHCTEMBI B IPYIYIO, W3
OJIHOTO IIpolecca B APYToi.

3a MPOMEXYTOK BPEMEHH Af, M3 IEPBOM CUCTEMBI BO BTOPYIO meperner An, ,

JJIEMEHTapHBIX CTPYKTYp, & U3 BTOPOM CUCTEMBI B NIEPBYIO - An,, CIpykryp. Toraa,

CCJIM JJICMCHTAPHBIC CTPYKTYPBI HUKYZAA HEC MCUC3AI0T, TO €CTh BBIMNOJJHACTCA 3aKOH
COXpaHCHHA OJJICMCHTAPHBIX CTPYKTYpP, TO Mbl MOXEM IOJYYUTH CJICAYIOIINUC
COOTHOIICHUA.

- n, =n| +An,, —An,, (7.12)

2 _ 2
n, =n; —An,, +An,,

Beenem Bennunny
In, —n, =lnf —n; =l An,, — An,, = An. (7.13)
OtHouleHue BeNMYMHBI  An, K TPOMEXYTKY BPEMEHH Af., OIpEIENAET
HEKOTOPYIO CPEJIHIOI0 CKOPOCTh M3MEHEHHS B3aUMOJIEHCTBYIOIIUX CUCTEM.
_Any
At

(7.14)

va



Ecnm  ywacTByromme BO B3aMMOJECHCTBHH DIJIEMEHTAPHBIE CTPYKTYpPhl HMEIOT
NpUONIU3UTENFHO OAMHAKOBYIO MeEpy, TO, YMHOXas IMpaByl0 M JIEBYIO YacTu
MOCNICAHETO PABEHCTBA Ha 3Ty BEJIWYUHY, KOTOPYIO OO0O3HAYuUM [/, MOIYYUM

CJIEIYIOIIEE PAaBEHCTBO
_ _Aun, AM, |
Por = W,z " AL (7.15)
tT tT
OcpenHeHHasi Pa3HOCTb IOTOKOB MEpbl MEXKAY IPOLECCaMu ONpeNensercss Kak
OTHOIIIGHWE MpHpaAlICHUs MEphl B TPOIECCE, YBEJIMYMBIIEM CBOM "00BEM", K
UCCIICIOBAHHOMY NPOMEXKYTKY BPEMEHHU.

BribepeM KOHEYHYIO MOCHEOBATENBbHOCTh At yMEHBHIAIOIINXCSA OTPE3KOB

BPEMEHHU TakuM o0pa3oM, 4TOoObI At OCTaBAJIOCh 3HauuTeNbHO Oombiie 7. U

T min

HOCTPOUM IIOCIEIOBATENBHOCT OCPEJHEHHBIX PAa3HOCTEH IIOTOKOB /v, ... Eciu
Fpa(bI/IK HN3MCHCHUA :uvai ACUMIITOTUYCCKU BbBIXOAWUT HA BCJIIMINHY,
dM
— Y
P (tp) = (tr) (7.16)
dt,

TO 3Ta BENMYMHA MOXET OBITh Ha3BaHa BEJIMYMHONW HEPABHOBECHOCTH, WU
ACHMIITOTHYECKON MPOMU3BOJHON OT M3MEHEHUS MEPBI ITPOLIECCOB IO BPEMEHH.
IIpm 5TOM NI KaKIOTO M3 B3aMMOJEHCTBYIOIIUX IPOLECCOB 3Ta BEIMYHHA MOXKET
OBITH B3siTa CO CBOMM 3HAaKOM. J[is mporecca, yBETMYMBAIOIIETO CBOIO MEpy, - CO
3HAKOM IUTIOC, JJIS ITPOLIECCA, YMEHBIIAIOMIETO CBOIO MEPY - CO 3HAKOM - MUHYC.

Ecnu nepBslii Iponiecc yBEIUUUBAET MEPY, TO

M, ] M, ]

PTl(tT): (tr)e PTz(tT):_ (tr)e
dt, dt,

Bo wMHOTHX ClIydasix MOXKHO 3a0BITH O II0CJICA0BATCIIBHOCTHU BbIBOJA 3TUX

ACUMIITOTHUYCCKUX COOTHOIIIEHUN u OIIYCTUTH HUHIOCKC T . 06paIJ_IaHCI> C

COOTHOIICHUSAMH, BXOAAIIMMHA B MPCAbIAYIIUC (bopMyJ'ILI Kak ¢ OOBIYHBIMHU

IIPOU3BOJAHBIMU.

M __a
Pl(t)_?(t)’ Py (1) = 7 (); (7.17)

[Mocnennue ¢opMylbI MOTYT OKa3aTbCs CHPABEMJIUBBIMH M B CiIydae, €ciu
3JIEMEHTApHBIE CTPYKTYPhI CIELUATLHO HE MOTYT OBbITh BBIJICJIECHBI, a 00MeH "Mepoil”
IOPOMCXOAUT 3a CyeT 0OoJiee CIOXKHBIX CTPYKTYp, OIHAKO, H3MEPSIEMBIX OJHOM
aJIUTUBHOM MepOH, XOTs 3Ha4yeHUs €€ MOTYT ObIThb Pa3IMUHBIMHM IS KaxXIOW H3
y4acTBYIOIIMX B mpouecce cTpykTyp. IIpu stom BemmumHa AM BblUMCHseTCs Kak
MOJyJ1b Pa3HOCTH CYMMBI MEp CTPYKTYP BBIIEAIINX U3 JAHHOTO MPOLEcca U CyMMBI
Mep CTPYKTYp, B HEr'O BOIIE/IINX.

AHanu3upysi IMHAMHUKY W3MEHEHUS Mepbl KaKIOro U3 B3aUMOJEHCTBYIOIIUX
IPOLIECCOB, Mbl MOXEM MEPEHTH K PACCMOTPEHUIO JTMOO CUCTEMBI JABYX CBS3aHHBIX
MeXIy coboil nuddepeHInanbHbIX ypaBHEHUH , JTHOO K CHUCTEME HMTEpalMOHHBIX
COOTHOIIEHUH - XapaKTepU3YIOUIMX HM3MEHEHUS OCHOBHOM aJAMTUBHONH MeEpHI
B3aUMO/IEHCTBYIOIUX IPOLIECCOB.

Makpo-BpeMEHHOE B3aMMOJICHCTBHE MOXKET OBITh OMNKMCAHO €IIe OJHUM
napaMeTpoM,  XapakTepU3YIOUIMM  HHTEHCHUBHOCTH OOMEHa  3JIEMEHTapHBIMHU
CTPYKTypaMH MEXAY B3aUMOJICHCTBYIOIIMMHU MpoleccaMd. ITa  BeJIHMYUHA



OTIpeNleNsAeTCs KaK MOyCyMMa Yhcia CTPYKTYP BOIIEAIINX 32 MIPOMEKYTOK BPEMEHHU
At, , HalpuMep, B IIEPBBIH NIPOLECC, U YKUCIIA CTPYKTYP, BBIMICIIINX U3 HETO.

on = %(Anl1 +An,,) (7.18)

PasnenuB BenmumuuHy On Ha Af, ¥ IPOBEIS ACHMITOTHYECKYIO MPOLEIYPY,

AQHAJIOTUYHYIO TOM, KOTOpasl BBIMOJIHAIACE HAMU B MPEJBIIYILIEM Cllydyae, MOIyYuM
ACUMIITOTUYECKYIO CKOPOCTh OOMEHA CTPYKTypamMH

. on
Ve = hgl_) as N (7.19)

[lo anHamorum C TpenbIIyIIMM MOKHO BBECTH TAaK)KE BEIWYHHY CKOPOCTH
oOMeHa Mepoit
P, =lim asﬂ . (7.20)
A0 At
WNHTtepeceH citydail, KOrja B IPOLIECC BXOAT BCE HOBBIE U HOBBIE CTPYKTYPBHI,
a YXOJAT U3 HEro yxke rnoobiBaBiine B HEM. B 3TOM ciydae MOXKHO BbIOpaTh Takoii
INPOMEKXYTOK BpeMEHUM Af, , NIPU KOTOPOM B KOHIE IPOMEXYTKA B OJHOH M3

CHCTEM HE OCTAHETCS HU OJHOW M3 CTPYKTYp, OBIBIINX B HEW B Hadaye MPOMEXKYTKa.
Tem caMbIM, IIPOLIECC OCTAETCS BCE TEM XK€ MPOLECCOM , HO B HEM YK€ HET HU OJHOM
cTapoil cTpyKTypbl. Ilpm 3TOM MOXKeT oka3aTbCsi TakK, 4TO KapTUHA CBs3CH - yxe
MEXy HOBBIMU CTPYKTYpaMH, 3aHSBLIMMU MECTO NMPEKHUX OyIeT COXpaHAThCS TOM
xe. B 3ToM ciyuae mpolecc CTaHOBHUTCS IOXOKMM Ha KJIACCHUYECKYIO BOJIHY,
COXPAHSIOILYIO CBOI MaTTepH MpH MOJHON 3aMEHE CTPYKTYp, B Hee BXomsmmx. J{is
TaKOro IMpolecca MOXKET ObITh BBEACHA M HOBAas BEJIMYMHA , NMEPHOJA LUPKYIALUU
CTPYKTYp BHYTpPHU Hpolecca, MpUOIMKEHHO olpeiensgeMas Kak OTHOIIEHHUE

T, =L (7.21)
M
3nece M - BenWUWHA AJUIMTHUBHOW MEPBI, COOTBETCTBYIOIIEH TaHHOMY

Ipoleccy.

Ilepyoa LUPKYIALUU CTPYKTYpP XapaKTepU3yeT CBOM Ul KaXKIOro W3
B3aMMOJCHUCTBYIONIMX IIPOLIECCOB IIEPUOJ Ipollecca KaK HEKOEH IUKINYEeCKON
BOJIHBI,  NEepeMellalolieiicss Mo  MOJI0  CTPYKTyp, BXOAAUMX B 00a
B3aMMOAEHUCTBYIONIMX Ipouecca. PaKTUUECKH 3TOT NEPUOJ XapaKTEpU3yeT TO, 4TO
MBI Ha3bIBa€M OOMEHOM BEILIECTB.

OpnHako, 3TOT CiIy4ail sABJISETCSA JIMIUb IPEACIBbHBIM BO3MOXHBIM CIydaem
BOJIHOBOT'O B3aUMOJEHCTBUSI IPOLIECCOB.

Jpyaum  npedenvnvim  cayvaem  AGNAEMCA  6APUAHM,  K0204 60
63aumoldeiicmeun y4acmeyom moabKo me MOCHmOGble CMPYKMypbl, KOmopble
ObL1U HA36AHBL HAMU NOZPAHUYHBIMU.

[Ipeanonoxum, 94T0 IpHU B3aUMOJCHCTBUN CHCTEM, BXOJSIIIMX B MIPOLECCHI, HE
MPOUCXOANT MEPEX0i CTPYKTYp M3 OIHOro mpoiecca B apyroi. Cuurtaem, 4To BCE
MOCTOBBIE CTPYKTYpBI, OCYIIECTBIISIOIINE OCHOBHOE B3aMMOJACWCTBHUE - SIBIISIOTCS
TPaHWYHBIMM; KaXJas M3 HHX CBs3aHa JMIIb C OJHOM TPAHWYHOM CTPYKTYpOM
npyroro nporecca. CrerieHHble MeXTy COO0I0 TpaHHYHBIE CTPYKTYPHI (POPMHUPYIOT
HEKOTOPBIE HOBbIE CTPYKTYphl. COBOKYITHOCTh TAKHUX CTPYKTYP MOXKET ObITh Ha3BaHa
oOmield  rpaHumeld  00OMX  B3aMMOJCHCTBYIONIMX  MporeccoB.  JnHammka
B3aUMOJICHCTBUS MPOLIECCOB B 3TOM CIy4ae XapaKTepH3yeTcsl AMHAMHUKON MX oOwiei
I'PaHULBL.



Cama rpaHuIa CTAHOBUTCS HOBOU cHCTeMOi, oOnaaromneli cBoel JMHAMUKOM,
a o0a B3aMMOJCHCTBYIOIIMX MPOIECCAa CTAHOBITCS IIOJIEM CYIIECTBOBAHHS TaKOM
CHCTEMBI. DTO OJMH M3 MEXaHU3MOB ()OPMHPOBAHUS W CYIIECTBOBAHUS YMEPEHHO-
HEJIMHEWHBIX BOJHOBBIX CTPYKTYp (BTOpPOM Kiacc Hamed KiacCU(pUKAINN).
Boznukaior Tpu crenmduyeckn B3aUMOACHCTBYIONIMX TMporecca. JlBa TepBBIX
B3aMMOJICUCTBYIOT MEXIYy COOOM Yepe3 TPETHil MPOIeCcC - MPOIECC TPAHMITY, ITPOIIECC
MOCPEAHUK, ICJIETUPYs B HETO CBOM TPAHUYHBIE CTPYKTYPHI.
JluHamMMKa TaKoro B3aMMOJCHCTBHS MOXKET OBITh KIIACCH(PHUIIUpOBaHA
CIIEYIOIINM 00pa3oM.
1. I'panuua ocmaémca neusmennoi. OOHU U T€ K€ CTPYKTYPBHI OIHOIO
Ipolecca B3auMOAEHCTBYIOT ¢ OAHUMHU U TEMHU K€ CTPYKTYPaMH IPYroro.
IIpouecc B3anMOIEHCTBUS MOKET CUUTATHCS CTALMOHAPHBIM.
2. Bzaumooeiicmeue kauenus. CTPYKTypbl, oOpa3ylollue TpaHHUIly HE
MEHSIOT CBOMX MapTHepoB. OHM MOTyT JIMOO pa3pblBaTh CBOM CBSI3U U
YXOJUTh BHYTPb CBOUX IIPOLIECCOB, JUOO 0Opa30BbIBATH HOBBIE, BBIXOJS
Ha IpaHUILy.
3. Bzaumooeiicmeue cronvycenusn. CTPYKTYphl, BXOISIIME B TpaHUILY,
MEHSAIOT CBOMX IIapTHEPOB, OJHAKO ITOCTOSHHO OCTAIOTCSI HAa IPaHULIE.
4. Cmewannoe nogeoenue.
B pesynbrare B3auMoAeiicTBHS KaueHHUS M CMELIAHHOTO MOBEICHUS IpaHULa
MOXeET JHOO 3aXBATUTHh OJMH W3 B3aWMOJICHCTBYIOIIUX MPOILECCOB, JINOO HCUYEC3HYTh.
[Tpu 5TOM mpoIIECCHI TEPECTaHyT B3aUMOICHCTBOBATH MEXTY COOOM.

Meirtcdy 08yma paccmMompeHHvIMU  Gbluie MEXAHUIMAMU  MAKPOEPEMEHHO20
63aUMO0eliCImeus nPoYeccos JaedCum o001acmo MEXAHUIMOE 63AUMOOeliCMEUs,
3AHUMAIOWLAA 6CE BO3MOIICHBIE KOMOUHAYUU C CYU{ECHIB06AHUEM ZPAHUY, I 0OMEHA
CHPYKIYDAMU MEHCOY HUMU.
IIpr 3TOM MOTYT MOSBIATBHCS MEPEXOMHBIE CIIOH, 3JIEMEHTBI KOTOPBIX, HE SBIACH
TPaHMLAMHU B YKa3aHHOM BBIIIE€ CMBICIIC, aKTUBHO YYacTBYIOT BO B3aMMOJCHCTBHH,
TOrJa KaKk OCHOBHBIE YacTH - s[pa - CUCTEM Y4YacTBYIOIIUX B Ipoleccax, B HX
B3aMMOACHCTBUM Y4YacTBYIOT JIMIIb 4Ye€pe3 BHYTPEHHEE B3aUMOJEHCTBUE C
HEePEXOJAHBIMU CIOSIMU. DTHU MEPEXOIHBIE CIIOH Yallle BCEro MOT'YT ObITh OTHECEHBI KO
BTOPOMY KJIacCy Hallel KiIacCU(QUKAINK - YMEPCHHO-HETMHEHHBIM BoJTHaM. [12]
OnHMUM K3 IIaBHBIX PE3YNIBTATOB B3aUMOJEHCTBUS MOYKET OKa3aThCsl CIIUSAHHUE

npoueccoB, [IpOoTHBONONIOKHBIM COOBITHEM SBIISETCS, HANpUMEp, paclleIuIeHHe
OJTHOTO M3 B3aUMOIEHCTBYIOLIMX MPOLIECCOB, MM 000MX Ha HECKOJBKO 00sIee MEeIKUX
HOJMPOLECCOB, KOTOpble 100 OyIyT CYIIECTBOBATH Pa3[eNIbHO, B3aUMOJECHCTBYs
MEXIy co0oH, nubo BOHAYT B CHUCTEMY IOCIEAOBATEIbHBIX pPACLICIUICHUH,
AQHAJIOTUYHBIX CLIEHAPHIO BOSHUKHOBEHUS Xaoca B pe3ysbTaTe LEeNnouku OudypKaui.
OU3NYECKUM TIPIMEPOM TaKOTO B3aMMOJEHCTBHS MOKET SIBIATHCS (HOPMHUPOBAHHE
OpBI3T.
Commonoruueckum - GopMHpOBaHHUE U pacnaneHne Mmmepwid.

Bmopoii eapuanm e3aumoodeiicmeus npoyeccos - 83aumooeticmeue HeKomopou
cucmemusl u eé nos.
OTOT BapuaHT B HEKOTOPOM CMBICJIE SIBJISIETCS YAaCTHBIM CIIy4aeM IpeIbIAyILero.
Opnnako BTOpPOM U3 B3aMMOZCHCTBYIOUIMX MPOLIECCOB OKAa3bIBaeTCs Kak Obl BHE
nepBoro. OH COAEPKUT 3HAYUTEIHHO OOJBINE DIEMEHTAPHBIX  CTPYKTYP.
JlonmomHUTENPHONM CYIIECTBEHHOW OCOOCHHOCTHIO B3aWMOJACHCTBHUS CHUCTEMBI M ITOJISI
OOBIYHO SABNSETCS TOT (PAKT, UTO DIEMEHTapHBIE CTPYKTYpHI, (hopMuUpyromue moie,
4acTO HMEIOT 3HAYUTENIbHO MEHBIINWE 3HAYEHUs MEpPBl, 4YeM CTPYKTYpBHI,



¢dopmHpyIOIIHE CHCTEMY, 4YTO NPUAACT B3aUMOJCHCTBHIO  CICIU(PHUECKHUE
0COOCHHOCTH.

Bo mHOrux ciydasx B mojie MOXET OBbITh BBEACHA HENPEPbIBHAS KOHTHHYaJlbHAsS
reomeTpus. BBeneHune takoil reomeTpun TpedyeT JOCTATOYHO TOHKHUX PAacCyXICHUH,
MO3BOJISIOIINX MEPENUTH OT IHUCKPETHOM METPUKH B3aMMOJEHUCTBYIOIIMX CTPYKTYD,
BBEJCHHOW HaMM paHee, K HENpPEphIBHOW PHMAaHOBOW METPUKE B m  MEPHOM
HENpEepbIBHOM MHOT000pa3uu, YTO TMO3BOJSET MCIOIb30BAaTh JUIS MCCIIEIOBAHMS
0COOEHHOCTEH B3aMMOJIEHCTBUS CTPYKTYpPBI U €€ MOJIs pa3BUTYIO B HACTOSALIEE BpEMsI
TEOPHIO TJIAJKUX pacciioeHuil [24].

Tpemuii 6apuanm , Ko20a 06a npoyecca 63auUmMoO0eiiCIMEYIOM NPU HATUYUU NONA,
BHOCHUT HEYTO MPUHIIUIINATBLHO HOBOE B BBILIETIPUBEIECHHOE PACCMOTPEHHE.

Kpome HenmocpeacTBeHHOro B3aMMOACHCTBHSA MPOLECCOB, OMMCAHHOTO B Clydae
MIEPBOTO  BapuaHTa, BO3HUKAET €HIE OJWH MEXaHWU3M B3aUMOJEUCTBUA -
B3aUMOJICUCTBUE Yepe3 MOJIE.

Kaxnplii ©3  B3aMMOJEHCTBYIOIIMX  IPOLECCOB  OOMEHHMBAETCS C  IOJIEM
JJEMEHTAapHBIMH CTPYKTypaMu. TeM caMbIM, 4epe3 HW3MEHEHHWE MO MPOUCXOAUT
JIOTIOJTHUTENBHOE K NMPSIMOMY TIOJIEBOE€ B3aHMMOJEHCTBHE IMPOIECCOB. T€ CTPYKTYpHI,
KOTOPBIMHU T10JIe 0OMEHUBAETCSI C OJHUM M3 MPOILIECCOB BIMIIOT Ha XapaKTEPUCTUKU
MOJIs, TEM CaMbIM BIHSIOT Ha XapakTep OOMEHa CTPYKTypaMH MEXAy MOJeM H
BTOPbIM MPOLECCOM. OJTO B3aUMHOE BIIMSHUE OKa3bIBAETCS MHTErPAIbHBIM -
BOJIHOBBIM - IPOUCXOISLIMM OJHOBPEMEHHO C CYLIECTBEHHBIM H3MEHEHHEM IIOJIf,
gepe3 KOTOPOE U IPOUCXOAUT CaMO B3aUMOJAEUCTBUE IIPOLIECCOB.

OpHako, B HEKOTOPBIX CIy4yasX B3aUMOJEHCTBUE IIPOLECCOB YEpe3 IMOJIe
OKa3bIBaeTcsl M 0Oojiee HENmoCpeACTBEHHBIM. CTpPYKTYpbl, BBIIEIIINE B IIOJNE U3
OJTHOTO Ipoliecca, MOT'YT JAOCTaTOYHO OBICTPO MOMACTh W3 IMOJS B IPYroil mporecc.
[ToTok TakMX CTPYKTYp - areHTOB (JOPMUPYET €Ille OJAUH MEXaHU3M B3aUMOAEHCTBHS
IIPOLIECCOB, KOTOPBII MOJcem Obimb HA36AH 63AUMOOENCHEUEM NOCPEOCHIEOM
ceazeil Mexcoy 06ymMa npoyeccamu, OCyuecmeniaeMblMu uepes noJe.

VHTEeHCUBHOCTD CBsi3el OIpeleiseTCs, KaKk U paHee, YUCIOM CTPYKTYp-areHTOB
(MMM MX CyMMapHOW MeEpoH), BBILIEAMIMX M3 OJHOIO Ipolecca M BOLIECIIINX B
npyroil. Bce paccykneHHs, KOTOpble OBUIM TPOBEACHBI paHEe, MOTYT OBITh
MOBTOPEHBI I cBsizeld. OHAKO, B JAHHOM CIIy4yae 3JIEMEHTapHas CTPYKTYpa, BBIAIS
W3 OJHOIO IIpoLecca, HEKOTOPOE BpeMsl HAaxXOOUTCA B TONE, W JHIOb 3aTeM
OKa3bIBaETCs B 00JIACTH JACUCTBHSI Ipyroro mporecca. [losBisieTcss HOBBIN mapameTp -
BpeMs 3aziepkku cBs3u. llone dopmMupyer BHeIIHee MPOCTPAHCTBO, B KOTOPOM
CTPYKTYPHI-CBSI3H (PYHKIIMOHUPYIOT, TIOKa OHH HE TONAJM W3 OTHOTO Ipolecca B
JIPYTOM.

I'naBa 8. budypkauuonsbie npoueccol.

Bce BBITIOTHEHHBIE BBIIIE MOJICIBHBIC TOCTPOCHHUSI, CTPOTO TOBOPSI, CIIPABEITHBHI
TOJBKO Ui JICTCPMHUHHUPOBAHHBIX CTPYKTYp M  CHUCTE€M, BKJIHOYacMbIX B
JeTepPMUHUpPOBaHHbIe Tporecchl. CymiecTBoBaHWe OUBYPKAIIMOHHON TMPOSKIUU
rpada CTPYKTYp M COOBITHH CYIIECTBCHHO YCJIOKHSCT IMOCTAaHOBKY M pEIICHUEC
npo0JIeMbl B3aMMOICHCTBHUS TIPOLIECCOB.

Iloo oughypxkayuonnvim npoueccom 0Oydem noHumMams maKou npPoyecc,
KOomopbulil 6Kit0uaen 6 ceds xoms 0vl 00HO OUPYPKaAyUOHHOE codbimue.



[Mpu wuccnenoBannm OMQYpPKAIMOHHBIX TIPOLECCOB HEOOXOOUMO HapsIy C
HETIOCPEJCTBEHHBIM B3aMMOJICUCTBHEM CTPYKTYpP H TOJCHCTEM, (POPMHUPYIOMINX
JAHHBINA TIPOIIECC, HCCIIEAOBATh X BUPTYaJbHOE B3aNMO/ICHCTBHE.

Henocpencreennoe npepckazaHue BceX BO3MOXKHBIX MCXOJOB B3aWMOJEHUCTBUS
OM(pYPKAIMOHHBIX MPOIECCOB OBUIO OBl B TMPHUHIMIIC HEBO3MOXHO, €ClIM Obl B
NpUPOJIC HE CYIIECTBOBAIO WACHTHYHBIX WU MOYTH HICHTUYHBIX CTPYKTYp, CHCTEM,
IpOIEeCCOB (KBAHTOB), KOTOPHIE YK€ Y4acTBOBAIH B OHM(YpPKAIIMOHHBIX COOBITHSX.
Bce Takue naeHTHYHBIE CTPYKTYPBI, CHCTEMBI, TIPOLIECCH MOTYT OBITh OOBEIMHEHBI B
KJIaCChl, Ha3BaHHbIC HaMH 0000IICHHBIMYU BOJTHAMH.

BonbmIMHCTBO peanbHBIX TPAHCHOPTHO- WH(GOPMAIMOHHBIX CHCTEM MOXET
OBITh BKIIOYCHO B HMEpPapXWI0 BOJNH — KBAaHTOB. [Ipu 3TOM, ¢ OJHOW CTOpPOHBI,
u3ydyaeMas CHCTeMa SIBIICTCS KBAHTOM JIIsi HEKOTOPOH BOJHBI, KOTOpas
NpeJCTaBiIsieT COOOH COBOKYMHOCTh CHCTeM (KBAaHTOB), AaHAJOTHMYHBIX JaHHOUN
CUCTEME, a C JIPYrod - OHa SIBISICTCS BOJIHOM JUIS CBOMX IEPBUYHBIX 3JIEMEHTOB.
Hepapxust BOJIH - KBAHTOB OOBIYHO MMEET MAacIITaOHO-KBa3U(paKTaIbHBIN XapakTep
W TPaKTHYECKH BCErJla MOXET ObITh JMHEHHO TPOJIOJDKEHAa KaKk B CTOPOHY
YBEJIMYEHUsI, TAK U B CTOPOHY YMEHbIIIeHHUs MaciuTaboB. [Ipu 3ToM Kak/plii ypOBEHb
Uepapxud MOKET OBITh PACCMOTPEH KaK BOJHA M KAaK KBaHT, B 3aBUCHUMOCTH OT
Macirada pacCMOTPEHHS.

Ecmn JKCIEPUMEHTAIIBHO HCCJIEI0BATh HEKOTOPBIN €IMHUYHBIN
Oou(ypKkamOHHBIN MPOIECcC, TO MBI UMEEM JIEJIO JIUIIb C OJJHUM M3 MHOTOYHCIICHHBIX
BUPTYaJbHBIX ITyTEH, pa3pemIeHHBIX IS MPOIECCOB, AHAJIOTUYHBIX JaHHOMY,
BbIOpaHHBIM UM B JaHHOMW peaiu3aluu. Takod mpolecc CTAHOBHUTCS ISl HAC KBa3W-
JETEPMUHUPOBAHHBIM W €T0 MOJEJbHBI KOJWYECTBEHHBIM aHAIN3 MOXET OBITh
MPOBEJICH 110 M3JI0KEHHOMY BBIIIE aITOPUTMY.

Opnnako, MOMYYEHHBIH pe3yNbTaT caM MO cebe He MMeeT MpeacKa3aTesbHOM
CWJIBI, TaK KaK B JPYrOM aHAJIOTHYHOM CIIydae IMpPOIECC MOXKET MOWTH IO JI000MY
JIpyroMy M3 pa3pelieHHBIX eMy MyTeil. Mbl Mmoka HHYero He 3HaeM O TOBEIACHUU
npoIiecca B 9TUX HEPEeaTM30BaHHBIX BapHaHTaX. DKCIIEPUMEHTAIILHO 3TH ITYTH U JIaXKe
BEPOSTHOCTH CJICIOBAHUS TI0 HUM MOXHO OTIPEJICNIUTh TOJBKO B pe3yJibTaTe aHaIu3a
B3aMMOJICHCTBHS ~ COBOKYMHOCTHM  WJCHTHYHBIX WM  TOYTH  WIACHTHYHBIX
OM(YpKAITMOHHBIX MTPOIECCOB.

Cucreme, yuacTByoIel B OMQypKallMOHHBIX COOBITHUSAX, MOXKET OBITh TIPU €€
WCCIIeJIOBAaHUH COTIOCTaBJIeHA IieocTHas Tpuana [13-18], [6],

[Tone
(bmmwxuee u JlaapHee)
/ \
CrpykTypa (cucremMa) ------------- (KonTtpomnep)

(MarepuanbHas 4aCTh CUCTEMBI)  (YTIpaBIISIOIIasl CUCTEMA)

Paccmorpum 3Ty Tprany 6oJiee moapooHo.

Cmpykmypa (cucmema)- 5>TO MaTepuajgbHas d4acTb OOBEKTa, KOTOpasi,
B3aUMOJICHCTBYS C TOJIeM, (B OCHOBHOM, OJIIDKHUM) y4acTBYeT B OM()ypKallMOHHBIX
coObITHAX — TO, uro Teisip ae UlapneH Ha3pIBan BHEIIHEW - BUAMMOHN - 4YacThbIO
oowekra [10].

Ilone — 570 BHEWHSS 10 OTHOUICHWIO K CHCTEME COBOKYIMHOCTh OOBEKTOB,
NMOpOJAMBLIAsl  CACTEMY WJIM pPOAMBINASCA BMECTe€ C  HEW, HMHTEHCHUBHO
B3aWMOJICHCTBYIOIIAs C CHCTEMOM, TP 3TOM HEKOTOPBIE COOBITHS, MPOHUCXOISIIIE
OpU TakOM B3aUMOJCHCTBUH, SBISIOTCA OUPYPKALMOHHBIMHM, TO €CThb COOBITHS



UMEIOT HEKOTOpBhIi HAa0Op BO3MOXKHBIX HCXOAOB. [lome MokeT OBITh YCIOBHO
pas3zaeneHo Ha OnkHee, HanboJiee HHTEHCHBHO B3aUMOJICHCTBYIOIIEE CO CTPYKTYPOH,
W JlanbHee, BIMSHUEM KOTOPOTO MpPH JaHHOM YPOBHE PaCCMOTPEHHSI MOXKHO
npenebpeus. HecMoTpst Ha yCIIOBHOCTB TaKOro pa3aefieHHsl, MIPAaKTUUECKA OHO OYEHb
BayKHO.

Koumponnep (ynpasnawowuii mexanuzm) — BHYTPEHHUH MEXaHHW3M CHUCTEMBI,
MO3BOJISIIOLIMI BBHIOPATh M3 YMCIIa BO3MOXKHBIX MCXOJOB TOTO HJIM MHOTO COOBITHS,
TOT, KOTOPBIN IPUBENET K HanboJiee yCTOMUYNBOMY COCTOSIHUIO CUCTeMBI. Ero rnaBHas
3ajladya — BBIOOp M OOCCICUCHUE peallu3alliid TaKoro HCxoja OU(YpKaIMOHHOTO
COOBITHS, KOTOPBII 00eCeYnT HAaUOONBIIYI0 YCTOWYMBOCTh KaK CTPYKTYPHI, Tak U ee
T0JISI, @ TAK)KE CaMOT0 YIPABIISIIOIIETO MEXaHU3Ma.

KonuuecTBO W BEpPOSITHOCTh HCXOJOB  OM(PYPKAIMOHHBIX  COOBITHH,
MPOUCXOMASIIIUX MPU BOJHOBOM B3aMMOJEHCTBUU CTPYKTYPHI U MOJS, OMPENETAIOTCS
KaK CBOWCTBaMHM CaMOW CTPYKTYpbl, TaK W IMOJs,, B KOTOPOM OHa CYIIECTBYET.
[ToaTOMy KOHTpOJIIEP, BO3HUKAIOMIMM B CTPYKTYpE, HEMIOCPEACTBEHHO CBSI3aH KakK C
XapaKTEepUCTUKAMU TOJIA, TaK U C BHYTPEHHEHN CTPYKTYpOI CUCTEMBI.

Ero «11enb» - Ipu yBeNTUYEHUN YHCIIa BO3MOXKHBIX MCXO/IOB 00ECIIEYUTh TaKOE
YMEHBIIIEHUE DHTPONUU OYAYIIEro cIlydyalHBIX COOBITHH, KOTOPOE OJHOBPEMEHHO
COXpaHWJIO Obl MaKCHMalbHOE YHCIO HHBAPHUAHTOB CTPYKTYPHI, MOJNS U CaAMOTO
KOHTpoJiepa U obecrneymsio Obl PE30HAHCHOE COTJIAaCOBaHME MEXKIY HUMH. TOJBKO
CTPYKTYPHI C TaKUM KOHTPOJUIEPOM MOTYT <«BBIKHUBAaTb» B YCJOBHSIX CIOKHBIX
BHEIIIHUX MOJICH.

[losiBnenne KOHTpoOJuIepa BKIIOYACT B JEHCTBHE MEXAHH3M OHBOJIOLHH, MPHYEM
SBOJIIOIMOHUPYIOT B HETIOCPEACTBEHHOHN CBS3M MEXKOy COO0OW Bce TpH dJIEMEHTa
Tpuaasl. BoO3HMKaeT TpOWHOE pE30HAHCHOE B3aUMOJACWCTBHE, NPHUBOIAIIEE K
MOCNIEAOBATEIbHOMY YBEIMYCHHUIO CIOXKHOCTH U JAMHAMUYECKOW YCTOHYMBOCTH
(YBEJIMYCHUIO YHMCIa BO3MOXHBIX HCXOMOB OM(YPKALIOHHBIX  COOBITHH U
uH(pOpMaIK, XpaHUMOU U TepepadaThiBaeMoOil KOHTposuiepoM). boree mompoOHbIit
aHaJu3 KaXI0TO U3 DJIEMEHTOB, BKIIIOUEHHBIX B TPUAY, BHITIONHEH B [6].

PaccmoTpum B3auMoIeiCTBHE 3TUX DIEMEHTOB MEKIY COOO0M

B3zaumooeiicmeue konmpoanepa u cmpyKkmypel.

Kontpomnep — 370 MexaHu3M yrnpaBieHus: OnypKallMOHHBIMHU MPOLIECCaMHU,
BKJIIOYAIOLIMMHU POCT U pa3BUTHE CTPYKTYphI (cuctemsbl). KoHTposiepsl MOryT ObITh
JIBYX TUIIOB.

1. KoHTpomiep, mopoxAaromuil CTPYKTYpy.

2. Kounrpomiep, obecneunBaromuil yCTOHUMBOE CYIIECTBOBAHUE CTPYKTYpPBI, BEIOOP
e MoBeJCHMs NPU B3aUMOJAEHCTBUM C I0JIEM, CHOCOOHBIN 10 Hauyana cOObITHH
U3MEHATh BEPOATHOCTH peal3allid BO3MOXKHBIX DPE3yJbTaTOB, a TaKxKe
OCYIIECTBISIOMNNA B MOMEHT COOBITHA BBIOOp TOTO WJIM WHOTO KOHKPETHOTO
pe3yabTaTa - 20MeocmamuiecKulli KOHmponep.

I'omeocmamuueckuit  KOHmponlep  MOXET  BBINOJIHATH  CIEAYIOLINE
OCHOBHBIE (DYHKIIHH.

1. BocnpuHHMAaTh TMPAaKTHYECKH HEMPEPBHIBHBI MOTOK WH(POpPMAaIUU 00
OKpY’Kalollel cpene — Imojie - ¥ 3allOMUHATh 3TOT MOTOK mHpopmanuu. Hocurensmu
9TOTO TOTOKa MH(OpMAIMH, MPAKTUYECKH HE OMACHBIMH JJISi TOMEOCTa3a CHCTEMBI
MOTYT SIBIIITBCS TIOTOKU CTPYKTYP, HECYIIHE ¢ COOOW MAITyI0 MEpy, HO 3HAUYUTEIHHBII
00beM HHPOPMAITIH O MTPOUCXOSIINX B MoJIe OM(YPKAIMOHHBIX MPOIECCAX.



2. ®opMHpOBaTH HA OCHOBE aHAJIM3a MOJYYCHHOTO M 3alIOMHEHHOTO MOTOKA
uHpOpMauu 00pa3bl CTPYKTYp M TPOIECCOB, B3aMMOJCHCTBHE C KOTOPHIMH B
OyaymeM MOXET TPUHECTH JIaHHOW CHCTEME CYIIECTBEHHBIE CTPYKTYpPHBIC
M3MEHEHUSI.

3. ComnocraBisaTh CHOpPMHUPOBAHHBIE 00pa3bl CTPYKTYp U MPOIECCOB C
TEKYIIUM ITOTOKOM MH(OPMAITHH.

4. YTOYHATH 32 CYET ITOTO BBIICJICHHBIC paHee 00pa3bl U MPOIIECCHI.

5. Knaccu¢punupoBats TOCTOSHHO BBIIENSAEMBIE W YTOYHSIEMBIE 00pasbl U
MPOLIECCHI.

6. BBoguTh B aHanu3 00OOIIEHHBIE aOCTpaKTHBIE OOpa3bl W TMPOIECCHI
(Mozenu), obnajarolIMe XapakTepHBIMHU JUISl LIEJ0ro Kjiacca o0pa3oB U MPOLECCOB
MHBapUaHTaMH.

7. Co3naBaTh aOCTpakTHble OOpasbl, OMNpEAENIAIONEe KOJIMYECTBEHHbIE
COOTHOILEHHS MEXIy KBaHTaMu u BojHamu. (PoxneHue B KOHTposuiepe
MaTeMaTHYECKUX NPEACTaBIECHUN 00 OKpy’KalolleM MHpE).

8. OTOX1eCTBIIATh BEIpaOOTAHHBIE B KOHTPOJUIEPE MOJEIH C TUHAMUYECKUMU
KapTUHaMH, OJIy4aeMbIMU KOHTPOJUIEPOM B HACTOSIIEE BpEMSI.

9. Ha ocHOBe mNpHOOPETEHHOrO 3HAHMSA IPEACKa3bIBaTh BO3MOXKHbBIE
aIbTEpPHATUBHbBIC MyTH PAa3BUTUS NPOMCXOSAIIMX B HACTOsAIIEE BpPEeMs MPOLIECCOB
(mocTpoiika Ha OCHOBE MNPHOOPETEHHOTO 3HAHHWSA BEPOSATHBIX BETBEH Oymynimx
coOBITHIA Tpada CTPYKTYp U COOBITHIA).

10. Ouenka 0€30MacHOCTM KaXXIOTO M3 BO3MOXKHBIX IYTEH pPa3BUTHS
COOBITHIA, B KOTOPOM CTPYKTypa OyIeT coxpaHeHa B OyayIem.

11. Onenka Ha OCHOBE BHYTPEHHETO CTATUCTHYECKOTO AaHAIW3a AaHHOTO
KJlacca IPOIECCOB BEPOSTHOCTH pealu3aliid KaKJIOro W3 albTePHATBHBIX IyTeH
pa3BUTHA Kak OJaromnpHATHBIX, TaK W HEONArONPHATHBIX COOBITHH, KOTOPHIE MOTYT
MIPOU30MTH B Oy TyIIEM.

12. Beibop Hambosee OMarompsATHOTO Iydka HCXOJOB COOBITHHA. IlombITKN
YBEIUYUTH BEPOSTHOCTH STHX MCXOMOB 3a CYET M3BJICUCHHS M3 YHCIIA TPAKTHUECKH
HEBEPOSITHBIX HEKOTOPBIX HOBBIX COCTOSHUM, YIpaBIseMbIX KOHTposuiepoM. MMeHHo
9Ta (QyHKIMS KOHTpoJulepa HauboJiee CUIbHO pa3BUTA y YEJIOBEKa M YEJIOBEYECKOIo
o01ecTBa.

13. YBenuyeHne BbIKMBAEMOCTH CTPYKTYPHI (KBaHTa) 3a CYET pa3MHOKEHHUS

14. Pa3zpaboTka KOJOB, ONpEACIAIOIINX PeaTu3aluio Lenel, MOCTaBIeHHbIX B
pe3yibTaTe MoJeNUupoBaHusa. BbIOOp OAHOrO MyTH WM ITyyKa BO3MOXKHBIX IyTeH B
rpage CTPYKTyp M COOBbITHH, oOOecHeuuBarolero, MO [JaHHBIM KOHTpOJLIepa,
ONTUMAJIbHBIE  YCIOBUS  BBDKMBAHUS  YNPaBJIAEMOW CTPYKTYpbl M CaMoro
KOHTpOJLIEpA.

15. Co3pmaHue W HUCHOJB30BAaHUE CPEACTB, HEOOXOAMMBIX MJS Meperadu
NOJy4YeHHOW HWH(pOpMAlMM W BHIPAOOTAaHHOTO 3HAHUS (HANpUMeEp, KOAa) APYTHM
KBAaHTaM JIaHHOW BOJIHBI, IPYTUM CTPYKTYpaM H TOJIO (HarpuMep, TMOSBICHUE S3bIKa
Y pa3BUTHE PEUn).

16. PazpaboTka mMozeneil HOBBIX JIs1 KOHTPOJLIEpa, MPAKTHUECKA HEPEeaTbHBIX
paHee CTPYKTYp © COOBITHH, yBEIHMYCHHE WX pEaNbHOCTH (COBEpIICHHE
U300peTCHMIA).

I'pad cTpykryp m coObituii (0COOEHHO, BETBb OyIyIIMX COOBITHH) MOXKET
OBITH CMOJICIMPOBAH KAKABIM KOHTPOJUIEPOM MO PAa3HOMY, B 3aBHCHMOCTH OT TOM
uH(pOpMaIuK, KOTOpoil obnamaer KoHTpowiep. Hu oauH KOHTposiep He crnocoOeH
MOJHOCTBIO TIpecKa3aTh BUI rpada Oymymmx CTpyKTyp W COOBITHH, Tak Kak cama
CTPYKTypa 3Toro rpacga, B CBOIO OY€pe/lb, 3aBUCUT OT B3aUMOJEHCTBUS CTPYKTYp H



CHUCTEM, yNpaBISIEeMbIX KOHTpoJiepaMu. [Ipu 3TOM OKa3bIBaeTCsl, YTO HEM3BECTHBHIMHU
TOYHO OKAa3bIBAIOTCSI HE TOJBKO BEPOATHOCTH TEX WM HHBIX HCXOJOB OyAyIIMX
MPOLIECCOB, HO KOJIMYECTBO BO3MOKHBIX BAPHAHTOB.

Tem Gonee, 4TO MO-BHAUMOMY, y KaXKIOTO COOBITHSA, B JCHCTBUTEIHHOCTH,
MOYET OKa3aThCs LENbIA nuiel() MCXOM0B, KOTOPhIe HUKOTIA, WM MOYTH HUKOT/A,
paHee He MPOSBISUIACH, WM NPOSBISUIMCH, HO TPOCTO HEU3BECTHHI JAHHOMY
KOHTPOJIIEPY. DTO CBA3aHO C TE€M, YTO BEPOSTHOCTH MX PEATH3alUHN TPU OOBIYIHBIX
ycnoBHsAX Onmu3ka K Hymo. Cpenu 3THX COOBITHII MOTYT OKa3aThCs M YPE3BBIYAITHO
ONarompusTHEIC IS JAaHHOH CTPYKTYpbl. KoHTposiep, aHanu3upysi MOTEHINAIBHYTO
BO3MOXKHOCTb IOSIBIIEHUS] TaKMX COOBITHH (Hampumep, KOMOMHHMPYS B HEOOBIUHBIX
COUETAaHMSX YXKE U3BECTHBIE IIPOLECCHI), MOXXET HE TOJIbKO MOJAEIUPOBATh
BO3MOXKHOCTh WX peaju3alMy, HO U MpelacKa3aTh Ty LENOYKy Ou(ypKalMOHHBIX
COOBITHI, KOTOpasi PE3KO MOBBICUT BEPOATHOCTb UCXO0J1a, paHee Ka3aBIIErocsl MOYTH
HEBO3MOKHBIM.

17. 3nech CTaHOBUTCS BaXKHOM ellle 0/lHa HE yKa3aHHas HaMH paHee (yHKLUS
KOHTpOJJIEpa  —  BBISICHEHHME  INIyOMHHBIX ~ MEXaHU3MOB,  YIPABISIOIINX
(opmupoBanueM rpaga CTpykTyp U COOBITHIH, €ro mapamMeTpami, a Takxke HauOosee
obmas kimaccuuKaus Kak cOObITHH, Tak CTPYKTYp M IpoleccoB. B denoBeueckom
00I11eCTBE 3TO Ha3bIBACTCS N3yYECHUEM OCHOBHBIX 3aKOHOB IPHPO/IbI.

18. lns peanu3anuu AEATEIHHOCTH, HEOOXOIMMOM TSl BBIIOTHEHUS TyHKTOB
16 u 17 oka3pIBaeTCcsd B HEKOTOPHIX CIIydasx HEOOXOIMMOM OpraHU3aIis CO3JaHHS
HOBBIX CTPYKTYp. VX BKJIIOYEHHE B MPOLECCH, B KOTOPHIX YYacTBYET CHCTEMA,
yopasisieMasi KOHTPOJUIEpOM (AJisi 4YeJoBeKa 3TO TPYX), MOBBIIMIAET BEPOSTHOCTH
BBDKMBAHUS YIPABIsIeMON CUCTEMBI.

Cozmanue  Takux  CTPYKTYp M3 JJIEMEHTOB  MOJSI  NpEeBpalaeT
TOMEOCTATUYECKUN CTAaOWIM3UPYIOIIMM KOHTPOJUIEp BO BHEIIHWH KOHTPOJUJIED,
MOPOKIAIOIINI HOBBIE CTPYKTYPhI, KBAHTHI M BOJIHBI.

Ilonyuennslii 61600 ceudemenbCcmeyem 0 603IMONCHOCHIY CYULECEOEAHUA
uepapxuu 4epeoyiouiuxca nopoNcOaoUUX U 20Me0CmamuecKux KOHmpoiniepos, a
émecme ¢ HUMU U Uepapxuu nopoHCcOEHHbIX UMU CIMPYKMYP.

B3aumooeiicmeue cmpykmypeul (cucmemot) u noas.

Yare Bcero nosie CTpyKTypbl (CUCTEMBI) BKIIFOYAET 1BE KOMIIOHEHTHI

1. HenpepbiHyto (KBa3UHENPEPHIBHYIO), COCTOSIIYIO0 OOBIYHO IpU Gosiee moapoOHOM
pPacCMOTPEHMH U3 OIPOMHOIO KOJIMYECTBA OTAEIbHBIX KBAaHTOB, HMEIOIIUX
MaciuTaObl Mephl, 3HAUUTEIbHO Oojee MEJKHe, YeM Maciutad Mepbl M3ydaeMon
CTPYKTYpBL.

2. JluckpeTHyo (KBa3MIUCKPETHYIO), NMPEACTABIAIOUIYIO COBOKYIIHOCTH CTPYKTYP,
BXOAALIMX WIM HE BXOQIIIMX B BOJHY JAaHHOM CTPYKTYpbl, JHOO
HEIMOCPEACTBEHHO B3aMMOJACWUCTBYIOIIMX C M3y4aeMOHl HaMH CTPYKTYpOH, JHOO
B3aMMOJICVCTBYIOIIMX C HEIO YEPE3 HEMPEPBIBHYIO COCTABISAIOLIYIO TOJIS.

OnmpIT HAay4YHBIX HCCICNOBAHWN TO3BONIMJI HE TOJNBKO KJIAcCH(HUIMPOBATH

HEIEPBIBHBIE TIOJA, CYLIECTBYIOIIME B TNPUPOJAE, HO M HCIOJIB30BaTh B HAIEM

paccMOTpEeHHHM MIMpOYaWIIMM 00pa3oM pa3BUTBHIA MaTeMaTWYECKWH ammapar,

MO3BOJIMIINI Hapsiny ¢ SKCHEPHUMEHTAIBHBIMU JAHHBIMH, MOJIYYHTh B HEKOTOPBIX

Cllydasix HWCUEpPIIBIBAIONINE MaHHBIE O (YHAAMEHTAIBHBIX HETPEPHIBHBIX IIOJIAX,

LIEMECHTHPYIOIINX BcCeleHHyl0 W onpenenstommx €€ LeI0CTHOCTh. B Hacrosmee

BpeMs HCCIEAOBAHUE 3THUX MOJEH MHTEHCUBHO IMPOJOJIKAETCS, JAEJIA0TCS BCE HOBBIC

M HOBble OTKpbITHI. OCHOBHBIMH XapaKTEPHBIMH CBOWCTBAMU HENPEPHIBHOM



(KOHTUHYaJIbHOW) COCTAaBJISIIOIICH TOJSl SIBISIETCA BO3MOKHOCTH BBEJICHHUS JIBYX

(U3NIECKUX MTOHATHIA.

1. Teomerpun HempepHIBHOTO MPOCTPAHCTBA, OMHMCHIBAEMOTO B OOIIEM Cllydae

HETIPEPHIBHBIM 7 -MEPHBIM MHOT000pa3ueM.

2. .CkansipHbIMH, BEKTOPHBIMH HJIM TEH30PHBIMU NOTEHUIHAJIAMH, 3aBUCALINMHU

OT KOOPAMHAT TOJS W YIOBJIECTBOPSIOIIMMU HEKOTOPHIM JIMHEHHBIM HWIIN

HeNMHEeWHBIM T depeHInanTbHBIM YPaBHEHUSM B YACTHBIX MTPOU3BOTHBIX.

Hannune Takux HEMPEpHIBHBIX MOTECHIIMANIOB, CYMIECTBYIOIIMX B JIFOOOH TOUYKE
MIPOCTPAHCTBA, ONPEAEIAET B3aUMOACHCTBAE KOHTUHYAJIBHON COCTABIISIFOIIECH OIS C
HaxXOZSIIEHCSs B TOM JKE€ IPOCTPAHCTBE CTPYKTYypOHl. OKCHEPUMEHTAJIBHOE WIIU
TEOPETUYECKOE OIIPENEICHUE 3THX IIOTEHIMAJIOB II03BOJISET CTPOUTh YpaBHEHHS,
OIMCHIBAIOLINE CKOPOCTH M YCKOPEHHs IEPEMEIIECHUs M3YyYaeMbIX CTPYKTYp M HX
JJIEMEHTOB B OKpY’KalOLIEM IpocTpaHcTBe. MMEHHO B 3TOM HalpaBICHHH B
HacTosIee BpeMs MOJTy4eHbl HanOOIbIINe HayyHble JOCTIKeHH. Bes kiaccuyeckast
MEXaHHMKa, KBAHTOBAasl MEXaHMKA, TEOPUs OTHOCUTEIBHOCTH, TEOPHs IIOJs, TEOpHs
HENPEPBIBHBIX Cpeld, TO €CTh BCE T€ NOCTMKEHMs YEJIOBEUECKON MBICIH, KOTOPHIE
cocTtaBuiIM OCHOBBI Hayku XVI-XX BeKkoB, MOCBAIIEHBI PEUICHUIO 3TONH MPOOIEMBI.
OnHo Bpems Ka3ajloch, YTO pEIICHWE HMEHHO S3TOM 3aJayd I03BOJMT YYEHBIM
paspeliuTy BCE 3araJkd IPHUPOJBL. OpHako, Kak Mbl BHAMM ceHuac,
JETEPMUHUPOBAHHOE B3aUMOJICHCTBUE KIIACCHUYECKUX IOJIEH C PaCIONOKEHHBIMH B
c(OPMHPOBAHHOM WMHU MPOCTPAHCTBE CTPYKTYPaMH, OIUCHIBACT 3aKOHBI TPHUPOJIBI
JUILb YACTHYHO.
3T0 CBI3aHO € ABYMSI 00CTOSITEILCTBAMH.

1) C npubnmxeHHOCTHIO HENPEPBHIBHOTO OMUCAHMS KBa3UKOHTHHYAIbHOTO ToJs. B

MOOBIX KOHTHHYAJIbHBIX TOJMSX — TUAPOAWHAMUYECKHUX WMIM aKyCTHYECKHX

AJIEKTPOMATHUTHBIX, CHJIBHBIX WU CIAa0BIX, MPH Oo0Jiee TIIATEITFHOM PacCMOTPEHUHU

00HapyKUBAIOTCS] HEKOTOPBIE KBAHTHI, YKAa3bIBAIOIINE HA AUCKPETHBIN 110 CBOCH CyTH

XapakTep CTPYKTYP, XapaKTEpU3YIOLIUX MOJIe.

2) C cymecTBOBaHMEM [Ja)X€ y HENPEPHIBHBIX MOTEHIHMAIOB MHOTO3HAYHOCTH

(BUXpeBBIE U CIIMHOPHBIE I0JIA), YKA3bIBAIOIIUM HCCIIEOBATEISIM Ha BO3MOKHOCTH

BO3HUKHOBEHHMsS OU(YpPKAIMOHHBIX COOBITUM TpU B3aUMOJEHCTBUM TONSI H

HOTPYKEHHBIX B HETO CTPYKTYP.

[ToreHuuanbl 0OBIYHO CBA3aHBI HEKOTOPHIMU OJJHO3HAUYHBIMU COOTHOLICHUSMU
¢ yckopeHusmMu (HplOTOHOBCKME TOTEHIMANBI) U CKOPOCTAMHU (IIOTEHLUAJIBI
TUIPOJMHAMUYECKOTO TUIIA) TIOMEIIEHHBIX B KOHTUHYAJIBHOE TI0JI€ CTPYKTYP.

B HenpepblBHOM MOJIE NOMEIIAOTCS HE TONBKO JaHHAas CTPYKTypa WIH
cucTeMa, SBISIOIAsACS KBAHTOM HEKOTOPOH OOOOIIEHHOM BOJIHBI, HE TOJIBKO BCE
KBaHThl 00OOIIEHHOW BOJHBI, B KOTOPYIO BXOJAUT JaHHAas CTPYKTypa, HO U psj
JIpYTHUX CTPYKTYp, B3aUMOJEHCTBYIOIUX ¢ KOHTUHYaIbHON KOMIIOHEHTOHN IOJIS.
[Tone 00BEKTa, BBINEICHHOTO W3 OKPY’KAIOMIEH Cpeabl, MOXKET OBITh pa3ieiieHO Ha
JIBE 4aCTH:

a) OmmwkHEee 1oJe, BKIOUaKoUlee B ce0s KOHTUHYaJbHYIO €ro 4Yactb U
pacrioyio’)KeHHbIE B HEM OOBEKTHI, BO3JACHCTBHE KOTOPHIX Ha HM3y4aeMyI0 HaMH
CTPYKTYpY 3HaUYUTEIJIbHO;

b) nmampHee moie — c1ab0 BO3JCHCTBYIOIIEE HAa M3y4aeMyl0 CTPYKTypy Ha
UCCIIEyEMOM OTPE3KE BPEMEHHU.

Ecmu ctpykTypa ompexpensieTcsi HEKOTOPOH Mepoil, TO MO ONMKHUAM TIOJIEeM
MOKHO NOHHMMATh Ty YacTb IOJIsI, BIUAHUE KOTOPOU HE M3MEHSIET MEpY CTPYKTYpbI
Ooplie, YeM Ha HEKOTOPYIO BEIMYMHY, KOTOpask MOXET OBITh IepBOHAYAIBHO
Ha3HaYeHa.



BzanMopeiicTBre M3ydaeMOl CUCTEMBI C APYTMMH CHCTEMAaMHM, PACIOJIOKEHHBIMHU B
TOM JK€ TPOCTPAHCTBE, TAKKE MOXKET IPOUCXOJNUTH HECKOIBKHMH Pa3INYHBIMHU
crocobamu.

1. Bo mepBbIX, CTPYKTYpbl WM CHUCTEMBI MOTYT B3aMMOJEHCTBOBATH dYepes
KOHTHHYaJIbHYO COCTaBJIIONIYIO TTOJS.

2. Bropeim THUIIOM B3aUMOJICVCTBUSA SIBIIICTCS HEMOCPEICTBEHHOE
B3aUMOJICHCTBUE CTPYKTYpP, 00bEMBI, 3aHIMaeMble KOTOPHIMU B IPOCTPAHCTBE
MOJTHOCTHIO MJIM YaCTUYHO MEPECEKaroTCs. JTO B3aMMOCICTBHE Yallle BCETO
OKa3bIBaeTCs 0ojiee CHIBHBIM, YeM B3aWMOJICHCTBHE UYepe3 KOHTHHYAIbHYIO
COCTaBJIAIOLIYIO MOJISI MU MOKET BO MHOTMX CiIydasiX IPUBECTH K IOSBICHUIO
HOBBIX CTPYKTYp, MCUE3HOBEHHUIO CTaphlX, IOIJIOIICHHUIO OJHOM CTPYKTYPBI
Jpyroi, yCTaHOBJICHUIO CTAOMIBHBIX CBSI3€H MEKAY CI0XKHBIMU CTPYKTYpaMu
U JIpyTUM COOBITHSIM, B pe3yJbTaTe KOTOPBIX HM3MEHSIOTCS KOJIUYECTBO
CTPYKTYp W uX Tul (OAHUM U3 Haubosiee SPKUX MPUMEPOB TAKOIO
B3aMMOJCHCTBHUS SBJISETCS BUXPE-BOJIHOBOM PE30HAHC).

3. TpeTbUM THUIOM B3aMMOJAEHCTBHS H3y4yaeMOro OOBEKTa CO CTPYKTypamH,
BXO[MIIVMH B IIOJIE€, SIBISAETCS B3aUMOJAEWUCTBUE CTPYKTYp IIpH IOMOIIU
areHToB. JIyi1 OOBSACHEHHS STOr0 MeEXaHu3Ma IMpPEINONI0KHUM, YTO HeKas
CTPYKTypa B3aUMOJEHCTBYET APYroil CTpyKTypoil — areHrom. B pesynbrate
9TOTO B3aMMOJCHCTBHS areHT W3MEHSIETCS ONpEACICHHBIM 00pa3oM, M AITH
W3MEHEHUS OJAHO3HAYHO, WIM C HEKOTOPOW BEPOSTHOCTHIO CBUAECTEIBCTBYIOT
o mpomsomenmeM cobbrtuu.  [locme  3TOrO  CTpyKTypa —  areHr
B3aUMOJICUCTBYET C MCCIENAYEMOM HaMM CTpyKTypo# . IIpm 3TOM pesynbrar
Takoro B3aWMOJECHCTBHA BO MHOTOM OIIPEAEIAETCS MPOU3OLIECAIINM paHee
B3aUMOJICCTBUEM areHTa C MEpBOM CTPYKTypoil. Tem camMbplM MBI MOXEM
TOBOPUTHh O B3aUMOJEHCTBUM TIEPBOM CTPYKTYphl € W3y4aeMOW HaMu
CTPYKTYpOU Tpw mOMOIIM areHTa. Ecim o0a B3aMMOIEWCTBUS TaKOro THIA
SIBIISTIOTCST OM(YypKAIMOHHBIMU M Mepa , ONpEeACIIIomas CTPYKTypy — areHT
Maja 10 CPaBHEHUIO C MEPaMH, ONPENEIAIOMHAMHA IBE OCTAIbHBIE CTPYKTYPHI,
TO TaKOW THUN B3aUMOJCHCTBUS MOXET MMETh MHPOPMALMOHHBINA XapakrTep,
CTPYKTypa — areHT CTAaHOBUTCSI HOCUTENIEM MH(OpPMAIMU O CYLIECTBOBaHMH, a,
BO3MOKHO, 1 MECTOIIOJIOKEHUU IIEPBOI CTPYKTYPBL..

B cnywsae OMQypKaLHMOHHBIX TNPOLECCOB HSKCHEPUMEHTAIBHOE HCCIIEA0BaHNUE

B3aUMOJICHCTBUS CUCTEMBI U TOJII MOXKET OBITh OCYILECTBIICHO 110 TOH Ke cXeme,

4TO W JUIsl AEeTepMUHMpOBaHHBIX. OnHaKO, MOAOOHOE HCCIENOBAHUE JOJKHO

IIPOBOAUTHCA IJI1 HECKOJIBKUX IIPOLIECCOB, SBISIIOIINXCS KBAHTAMHU OJHOW BOJIHBI

C TMOCJeAyIoIel CTaTUCTUYECKOH 0O0pabOTKON MONIyYeHHBIX pPEe3ylbTaToOB MU

ornpeneneHueM Ou(pypKalMOHHBIX COOBITUN M MX BEPOSATHOCTH Kak IMpelesIbHON

OTHOCHUTEJILHON 4aCTOTHI BCTPEUYM TE€X WU UHBIX BApUAHTOB PA3BUTHSI IPOLIECCOB.
3HAUATENFHO CJIO)KHEE OOCTOWT JIeJI0 B Cclydae, €CIH HCCIEeTyeTCs

YHUKAQJIbHAsI CHCTeMa. B 3TOM ciydae MOKHO, HAalpHMeEp, BOCHOJb30BAThCS

(paKkTaTbHOCTBIO CHCTEMBI. TO €CTh M3y4aTh CTATUCTHKY €€ MOACHCTEM, CUUTAs,

9TO BCsS cHCTeMa 0o0jamaeT MaciuTaOHOW WHBAPHMAHTHOCTBHIO M TIEPEHOCS Ha BCIO

CUCTEMYy B  IIE€JIOM, C  HEKOTOPBIMH  OrOBOPKaMH,  CTaTHCTUYECKHE

3aKOHOMEPHOCTH, MOJyYSHHBIE JJI1 HEKOTOPOTO Habopa MOJICUCTEM. DTOT MOIXO0

JOJKEH OBITh OCYLIECTBIIEH C OCTOPOXKHOCTBIO, HO €r0 Pe3yJIbTaThl MOTYT UMETh

JTaXKe I YHUKAJBHBIX CUCTEM 3HAUNTENBHYIO MPEICKa3aTeIbHYI0 CHITY.

Hpyrum MeTomoM, AOMONHSIOIIUM NEPBBIA, MOXKET CTaTh HCIIOJIb30BAaHUE
00ImMX 3aKOHOMEPHOCTEH, TOIYYEHHBIX IS CUCTEM, XOTS M HE SIBISFOIIUXCS
aHaJoraMM JaHHOM YHUKaJbHOW CHUCTEMbI, HO MpUHAJUIEKAIUMH K OJIU3KUM



KiaccaM.. JIMHaMHKa TaKUX CHUCTEM, XOTS OBl Ha ypOBHE Mapamerpa LeNoro,
OKa3bIBaeTCs] BO MHOTHX CIy4asiX MOAOOHOW, M COOTHOILICHHUS, TOJTYUYCHHBIE IS
OJIM3KOro Kilacca, MOTYT OKa3aThbCsl MOAOOHBIMU aHAJOTHYHBIM COOTHOLICHUSIM
JUISL HAIlleW YHUKAIIBHOM CUCTEMBI.

I/Iud)opmauuouuoe eé3aumooeiicmeue KoHmpoJiiepos cucmembsbl U
noJii.

B3zaumooeiicmeue KOHmMpOoJLiepoe Keanma u 60JiHbl.

O06006mIéHHas BOJTHA, COOTBETCTBYIOMIAS TAHHON CTPYKTYpE WIIM CHUCTEME Kak
KBaHTY, MOXET MOJHOCTBhIO WJIM YAaCTUYHO BXOJIUThH B OJNIKHEE WM JalibHEe MoJie
CTpYKTYyphl (cuctemsbl). [loaToMy mHepBOHAaYaIbHO OCTAaHOBUMCS Ha COOTHOIIECHHH
(hyHKIUI 1 OTBETCTBEHHOCTH KOHTPOJUIEPOB BOJHBI M KBaHTa. MOXHO BBIJICNIUTH J[BA
MpeAeNbHBIX Cy4as, KAYeCTBEHHBIM aHaIN3 KOTOPBIX MPEACTABISIET 3HAYUTEIbHBIN
MHTEpEC..

1. Cnywaii 000OImIEHHOW  BOJHBI, MOJHOCTBIO  YIPABISIEMOH  CBOMM
KOHTpoJuiepoM.. Eciiu Takas cuctemMa COCTOMT M3 KBAHTOB, TO KBaHTBHI HE UMEIOT
CBOMX KOHTPOJUIEPOB, a TMIOJHOCTBIO YIPABIAIOTCA KOHTPOJJIEPOM  BOJIHBI.
Cymmapnass sHTponusi — wuH(pOpManus BOJHBI MPEJCTaBIseT COOOH TOIBKO
SHTPONUIO-MH(POPMAIIHIO, YIPABISIEMYIO KOHTPOJUIEPOM BOJHBL. MOXKHO CKa3aTh, YTO
Takas cucteMa (WIM CKOpee, CTPyKTypa) o0nagaer aOCONIOTHONH BHYTpPEHHEH
JKECTKOCTBIO. Takue *KecTKhe CTPYKTYphl 3PQPEKTUBHO PabOTAIOT, KOTJa CTPYKType
MPEJICTONT Y4YacTBOBaTh B OHU(YpKAIMOHHBIX COOBITHSIX, HMEIOIIUX HEOOIbIIoe
YHUCIIO MCXOAOB WM IJIsl BBDKUBAHUS TpeOyeTcs XOpPOIIO YNPAaBISEMBIA M3 €AHMHOTO
LHEHTpa MOIIHBIA JSHEPreTHUeck wummyiasc. OAHAKO TaKOro THUMA CTPYKTYPBI
OKa3bIBAIOTCS TUIOXO MPHUCHOCOOICHHBIMH K BBDKHUBAHHUIO B OBICTPO MEHSIOIIEMCS
BHEIIHEM TIOJIe, TpPEOYIOIIEeM palMOHAJIbHOTO BhIOOpa W3 OONBIIOrO 4YHCIa
AIbTEPHATHBHBIX BApHAHTOB. B Takoi cuTyamuu rudenb BHYTPEHHE aOCOIIOTHO
JKECTKOW CTPYKTYpPBI NpaKTHYECKN Hen30exHa. [Ipu 3ToM BMecTe ¢ Hell THOHYT Bce
e€ KBaHTB, HE MPUCIOCOOICHHBIE K CaMOCTOSITEIHbHOMY CYIIECTBOBAHHIO.
[Ipumepamu CTPYKTYp, CO3aBaEMbIX YEIIOBEKOM, B KAKOW-TO Mepe OJIHM3KUX K BOJTHE
C BHYTPEHHE JKECTKOW CTPYKTYypOW, SBISIOTCS: apmus, (aOpuka WM 3aBOJ,
MPOU3BOASIINE OJUH BUJl MPOAYKLIUH, NEPBOOBITHAS OOIIMHA, APEBHUE UMIEPUU C
HEOTPAaHWYEHHOW  BIACTBIO  HMMIIEpPAaTOpa,  TOTaIUTapHble  (amucTcKue U
KOMYHUCTHYECKHE rOCyJapcTBa.

JpyruMm mpefenbHbIM clydaeM, KOTOpbId OylieM Ha3bIBaTh CiIyd4aeM CBOOOJIHOM
0000IMEHHON BOJNHBI, SIBJSIETCS] BapHaHT, KOTJa KaXKJbli KBAaHT CYIIECTBYET
CaMOCTOSITENIbHO, HE3aBUCHUMO OT JAPYTHX B3aWMOJEHCTBYET C BHEIIHUM IOJEM, a
oOLIMii KOHTPOJUIEp BOJIHBI OTCYTCTBYeT. K 3ToMy ciyuaio, Hampumep, OTHOCHUTCS
CBOOOJIHOE  CYIIECTBOBAaHME  OJHOKICTOYHBIX  JKMBBIX  OpPTaHU3MOB  TPHU
HEOTpAaHMYEHHBIX 3amacax mnumu. OgHAako, W 3TOT BapHAaHT COOTHOILIEHUS
KOHTPOJIJIEPOB HE ABISIETCS ONTHUMAJIbHBIM BO BCEX CIIy4asX CYLIECTBOBAaHUA
cucteMbl. Ecnu ycnoBusi B3aMMOJEHCTBUS CTPYKTYpPhHI C TOJIEM HU3MEHATCA TaKUM
o0pa3oM, 4TO OOMEH MEpOH MEXIAy OTICIbHBIM KBAaHTOM M IIOJIEM CTaHOBUTCS
HEJAOCTAaTOYHBIM, TO HEHU30€XKHO BO3HHKAET B3aMMOJCHCTBUE MEXKIY KBaHTaMH,
KOTOpOE B Cllydae OTCYTCTBHS BHEIIHEr0 KOHTpOJJIEpa BOBCE HE Bcerga Oyner
MPUBOIUTH K COXPAaHEHHUIO KBAaHTOB, paHee BXOJMBIIMX B CBOOOAHYIO BOJHY. ['nbenn
BOJHBI B JTOM CIy4ae MOKET TPOU3OMTH 3a CYeT THUOenH OOJBIIOro YHcia



OTJIEJIbHBIX KBAHTOB. 31€Ch HEOOXOAUMO OTMETHUTh, YTO B CIy4ae CBOOOIHOIN BOJIHBI
caMo MOHATHE 0000IIEHHOW BOJHBI YaCTUYHO pa3MbIBaeTCs. MBI MOKEM TOBOPHUTH O
TOM, 4YTO B TOM MM HHOM MECT€ IPOCTPAHCTBAa MPHUCYTCTBYET HEKOTOpas
nepeyucisgeMas (KOHEYHasi) COBOKYIHOCTb CTPYKTYp (KBaHTOB) NAaHHOTO TuIA —
HEUYTO BPOJE T'a3a MOJIEKYJ, MOYTH HE CTAIKHBAIOLIIXCS MEXKITY COOO.

Bonee werko paznuume MexAay CBOOOAHON BOJHOW M BHYTPEHHE MKECTKOM
CTPYKTYpOM MOXXHO NPOCIEIUTh Ha ciexayiomem mnpumepe. Ilycte MBI umeem
HEKOTOPBIA KBAaHT, BXOMSMINHA B On(ypKannoHHOE COOBITHE, B PE3YJIbTaTe KOTOPOTO
BO3MOJKHBI JIBa UCXO/a C Pa3IMYHBIMHM 3HAUCHUSAMU MEPHI, pean3alusl KaXIoro u3
KOTOPBIX HMMEET BEpPOATHOCTb, PABHYIO p; U p,. OHTpomuss OyIylIEro TaKoro

1
COOBITHSI paBHA 5( p,/Inp +p,Inp,) [6]

l'omeocTaTndecknii KOHTPOJUIEP CUCTEMBI B MPOIIECCE COOBITHS PEeaTn3yeT OJHY
U3 BO3MOXKHOCTEH, TEM caMbIM mpuoOperaeTcs WH(POpMAus, paBHAS DHTPOIMUH
Oyaymero storo coObITHA. [IpeArmonokum manee, 4TO WUMEETCS 7 WISHTHYHBIX
KBAaHTOB, HE3aBHCHUMO IpPYr OT Apyra BCTYMAIOMUX B OU(YpKAIMOHHOE COOBITHE.
KonTpomiepsl kKax1oro u3 Takux KBaHTOB JCHCTBYIOT He3aBHUCUMO. B pesynbraTe u3
CBOOOJHOM BOJIHBI MPAaKTHYECKH HAECHTHYHBIX KBAHTOB (hopMupyercsi OoJbIloe
KOJINYECTBO BAPUAHTOB BOJH C PA3JUYHBIM KOJIMYECTBOM  CTPYKTYp C JBYMs
3HA4EeHAMH Mepbl. OTO KOJIMYECTBO BApUAHTOB CYIIECTBEHHO BO3pPACTAET, €CIIU
MOMETHUTb KaKJbli OTIENbHBIA KBAaHT. MOXKHO paccUuTaTh BEPOSITHOCTU Ka)KIOTrO M3
TaKUX BAapUAHTOB U BBIUUCIUTH HTPOINMIO COOBITHS JUIsl BOJHBI, COCTOAIIEH U3 n
KBAaHTOB. DTa 3HTPONMs PACTET C yBeJndeHueMm uucia n. OJHAKo, BeCh Mapajokc
CUTYyallUu 3aKJII0YaeTcs B TOM , YTO C YBEJIIMYEHUEM YMCJIAa n Bce OOJblIe pacTeT
YHCJIO BapUAHTOB, B KOTOPBIX OTHOLICHHE YMCJIAa KBAHTOB, HAXOJAIIMXCS B IEPBOM
COCTOSIHUM, K YHMCIY KBaHTOB, HAXOJSIUXCS BO BTOPOM COCTOSIHUH, OKa3bIBAaETCS
OJMM3KMM K OTHOILEHHMIO NEPBUYHBIX BEPOATHOCTEH A OTHAENbHOro KBaHTa. [Ipu
9TOM, 4eM OOJIbIIIee YHCIO KBAHTOB y4acTBYET B JaHHOM OM(ypKarlOHHOM COOBITHH,
TEM OCTpe€ IHUK, COOTBETCBYIOIIHUHA 3TOMY OTHOIICHHWIO BepoATHOCTEW. IIpm odeHn
OOJNBIIIOM YHCJIE€ KBAaHTOB NHK, COOTBETCTBYIOIIMH WCXOJaM C OIpPEIeIICHHBIM
pcrpesieieHneM BapHAHTOB KBAaHTOB CAHOBUTCSA, HACTOJIBKO OCTPBIM, 4YTO JTOT
napamMeTp BOJHBI CTAHOBUTCS TJIABHBIM MApaMETPOM, OTHOCHUTENbHAS TIOTPEITHOCTh
OTIpeIeNIeHUsI KOTOPOTO B MaciTade BOJHBI MOXKET OBITh C/IeTaHa KaK YrOJQHO Maoil.
B sTOM cwmpIciie cBOOOAHAs BOJHA MPH BCE BO3pACTAOUIC BHYTPEHHEH SHTPOIUHU
CTaHOBHUTCSA Bce Ooiee IeTCpMHUHUPOBAHHON. OHTpomms, KOTOpas JOJDKHA
YIPaBIATECS BHEIIHUM KOTPOJUIEPOM OKas3bIBaeTcs paBHOM Hymo. I[loxpoOHoe
MaTeMaTHYECKOEe W JIOTUYECKOE WCCIICAOBAaHHE ATOT0 YACTHOTO CIy4as MOKET
HPOJIUTH CBET HA JJOCTATOYHO CJIOKHBIN XapakTep nepexosa oT 6€CKOHEUHONH MHUMOM
YacTU olepaTopa JeHCTBUSA - SHTPONMM K HYJNEBOH - Ha CIEQYIOLIEM YpOBHE
uepapxuu. 37ech HE0OXOAMMO C/eiaTh M €Ille OJHO CYIIECTBEHHOE 3aMeydaHue,
(¢akTuueckn  Hanmuyue  OOJBIIOTO  4YMCIAa  MACHTUYHBIX  BCTYMAIOUIMX B
6udypkamoHHOE cOObITHE CBOOOIHBIX KBAHTOB, MPUBOS HA CBOEM YPOBHE K POCTY
SHTPOIIUH, HAa YPOBHE BOJIHBI OINpPEIEAeT MOYTH AETEPMUHUPOBAHHOE PACLICIIICHUE
JTAHHOM BOJIHBI HA JIB€, TO €CTh ONpEIEISAeT MOYTH IeTEPMUHUPOBAHHOE COOBITHE Ha
YPOBHE BOJIHBI.

B cBoOomHON BoNHE OMQYpPKAIMOHHBIE COOBITHS KBAHTOB TOPOXKIAOT
JIeTEPMUHUPOBAHHBIE COOBITHS Ul Bcel BOJIHBI. POCT SHTpONUM U laxke CTpeMyIeHne
ee K OCECKOHEYHOCTH B OJHOM MaciiTabe pacCMOTPEHHS NPUBOIUT K MOYTH
JETEPMUHUPOBAHHBIM TIPOLIECCAM C HOBBIMH MEPaMH M MaKPOCKOIMYECKUMHU
BEPOSTHOCTIMU — B aApyroMm. [lpm 3TOM MHHMas d4acTh oIepaTopa JEHUCTBHSI-



SHTPOIMH, BO3pacTas 10 OCCKOHEYHOCTH, OJHOBPEMEHHO CTPEMHTCS K HYJIIO Ha
CJICYIOLIEM YPOBHE MacIITaboB.

Poct sHTpONIHH — MPUBOAMT K HeTepMUHH3MY. [IpH 3TOM MPOUCXOTUT TOYTH
JETEPMUHUPOBAHHOE  PACIICIUICHHE BOJHBI Ha JIBE MOJBOJHBI, MEPHl KOTOPBIX
OKa3bIBAIOTCS MPOMOPIIMOHATEHBIMEI OTHOIIICHHIO BEPOSTHOCTEH.

[To-gpyromMy BBITTISANT KapTUHA B CIydae aOCONIOTHO KECTKOTO YIPABJICHHUS CO
CTOPOHBI KOHTpoOIJJIepa BOJHBL I1ycTh, Kak U paHee, KaXIblii KBAaHT BCTYIIACT B HEKOE
Ou¢yprkannoHHOE COOBITHE C JBYMSI HCXOJAMH, BEPOSITHOCTH IEPBOTO PaBHA p,, a
BTOPOTO - p,. PaccMoTpuM Tenepp 7 aHAJOTMYHBIX KBaHTOB, BTYIAIOUIMX B HEKOE
oudypkanmonnoe coOwiTue. [Ipym 3TOM MeXIy IMOBEIEHHEM KBAaHTOB BO BpeMs
COOBITHSI CYIIECTBYET JECTKas Koppenmsius. Eciim oaWH W3 KBAaHTOB BO BpeMs
COOBITHSI TIPHHSI HEKOTOPOE COCTOSHHUE, TO U BCE KBAHTHI MPUHSIIN TO K€ COCTOSHUE.
[Ipu >TOM mOMHAs BEPOATHOCTH UISI KAXKAOTO KBaHTA NPHUHATH TO WM HHOE
COCTOSIHUE OCTAETCS MPEKHEH, OJTHAKO yNpaBiIsieT BCel COBOKYITHOCTHIO KBAHTOB YK€
KOHTpoJuiep Bceil BomHbl. KBaHT moTepss1 cBOM NMUHBIN KOHTposiep. Takoil cimydait
COOTBETCTBYET JKECTKOI CHCTeME M TNPUBOJUT K JKECTKOW mepenade (QyHKIUi
KOHTpOJIJIEpa Ka)/10r0 KBaHTa KOHTPOJUIEpY Bceil BoiHbI. KBaHTHI ynpaBistorcs U3
€MHOrO IIEHTPAa OHM JKECTKO KOppEIHpYyIoT Mexay coboi. Xectkas cTpykrypa
HNepeHOCUT Ou]ypKaLMOHHOE COOBITHE KaXJO0ro KBaHTa 0e3 M3MEHEHMH Ha
OM(ypKaIMOHHOE COOBITHE BCEH BOJHEI.

Moxer OBITh MpeIoKEeHa eIle OjAHA, Haubojee HarIsggHas TpaKTOBKa
npeasaraeMbix IByx ciydaeB. [lycTte mmeercs passuwika (Oudypxauns) noporu. K
pasBWJIKE MOABE3XKAeT aBTOMOOWIb, 3a pYJIEM KOTOPOIO CHUIUT YEJIOBEK.
ABTOMOOWIJIb ~ SIBJISIETCS HAIIUM KBAaHTOM. YeJOBEK — €ro KOHTPOJUIEPOM.
BeposTHOCTB TOro, 4TO 4enoBeK MOEAET M0 MpaBOi JOPOre, paBHA p,, BEPOSITHOCTD

TOTO, YTO YEJIIOBEK MOEAET IO JIEBOM CTOpPOHE JOPOTM pPaBHA p,. ODHTPONHA

1
HEOMPEICIICHHOCTH  OyAymiero  coObITHS — paBHa 5( p,Inp + p,Inp,)

Kontpomnep  BeiOpanm  ompeneneHHyi0  JOpory W JUKBUOUPOBAT 3Ty
HEONpEACNeHHOCTh. TakuM  00pa3oM, BeNIWYMHA OHTPONMHU-  MH(POPMAIHH,
yhopasisieMast KOHTPOJIJIEPOM KBaHTa paBHa B JaHHOM cirydae

1
5( p/Inp, +p,Inp,) . Tenepp npeaAnonaokum, 4To K pa3BUIKe JOPOTU NPHOBIBAET

OJTHOBPEMCHHO WJIH C HEKOTOPHIM HEOOJBIIMM HWHTEPBAJIOM 71 aBTOMOOHIICH,
YIIPaBIISIEMBIX JTIOJBMHA - KOHTpoJuiepamMu. Kakapiii u3 irofeii, He3aBUCUMO NIPYT OT
JIpyra, OJTHAKO C OAMHAKOBOM BEPOSTHOCTHIO, BRIOWPAET ONPECIICHHOS HAIIPaBICHUE.
KonnuecTBO BO3MOXKHBIX BapHUAHTOB BHIOOpA CHCTEMOW aBTOMOOWIIEH — KBaHTOB C
BOJUTENSIMHU - KOHTPOJJIEpAMHU PacTET B CTENIEHHOW 3aBHCHUMOCTH OT YKCJIa KBAaHTOB,
OJTHOBPEMEHO MPOIOPIHMOHAILHO WX YHCIY PacTeT SHTPOMUS OYAYIIEro 3TOTO
coObrtus. [Ipu 3ToM sHTpomnus Oyayliero Mpu CTPEMIICHWH 4YHCIa aBTOMOOWIIEeH K
OCCKOHEYHOCTH CTPEMHTCS K CBOEMY MaKkCUMalbHOMY 3HaueHuto. Ho, o uymo! C
YBEIMYCHUEM YKCIIa aBTOMOOWIJICH C TOYKH 3PEHHS BHENTHETO HAOJIONATENS MOTOK
aBTOMOOMIICH CTaHOBHTCS Bc€ Ooyiee W Oosiee JeTepMHUHUPOBAaHHBIM. [lo mpaBoit
JIOpore TMPaKTHYECKU JABMKETCS YUCIIO aBTOMOOWIIEH ONpeiesieMoe IPOrU3BEACHIEM
X OOIIEero 4ymcia Ha BEPOSITHOCTh KAXJOTO0 W3 HUX TOBEPHYTh B 3Ty CTOPOHY.
AHajornyHasi KapTUHa HaOJIOAacTCS W IO JICBOW CTOpOHE pa3Bwiku. OrpomMHOe
KOJIMUYECTBO MH(DOPMAIINHY, MPAKTHYECKHA PABHOE MAKCUMAIBHON SHTPOIUU CUCTEMBI
aBTOMOOWIICH TPH KaXIOW peadn3allid TOTO WIM WHOTO BapHaHTa Peam3yeTcs
KOHTPOJUUIEpaMH OTAEIbHBIX aBTOMOOWIeld. OJHAKO CO CTOPOHBI  BHEIIHETO



HaOJrO/aTeNsl MOYTH BCE DTH BApUAHTHI BCJIEACTBHE HICHTHYHOCTH aBTOMOOMIEH
BBITJISIASIT OAMHAKOBO. B MacmTaOe BOJIHBI BO3HHMKAIOT HOBBIE, NPAKTHYECKU
JIETEPMUHUPOBAHHBIE CTPYKTYpPbl — MOTOKH MAIIWH, MEPBl KOTOPBIX — KOJWYECTBO
MAalIMH — CTAHOBATCS B Mpeiejie ACTEPMUHUPOBAHHBIMHU U PABHBIMH IPOU3BEICHUIM
o0LIero KOJMYECTBAa MAallMH Ha BEPOSATHOCTh PEATU3ALMH COOTBETCTBYIOIIETO IIyTH
mr000it n3 mammH. HHpOpManus OT KakJoro KBaHTAa JOXOJHUT JO BOJHBI B BHJIC
MOYTH IETEPMUHHUPOBAHHOIO MTOTOKA PACIIETNIEHHOTO Ha J1BAa MOJIOTOKA, BEITMYMHA
KQXJOr0 M3 KOTOPHIX paBHa B KAaKOM-TO NPHONMKEHUHM 7np,, OTHOCHTEJIbHAS

TOYHOCTb Pa3MepOB KOTOPOTO YBEIMYMBACTCS C YBEJIWYEHHUEM 4YHCJIa aBTOMOOMIIEH,
Y4acTBYIONIMX B OM(YyPKAITMIOHHOM COOBITHH.

OtuM  o0bsAcHsAeTcss  TOT  (GakT, 4YTO  NPEAJIOKEHHBIH  HaMu Ui
JETEPMUHUPOBAHHBIX MPOLIECCOB ANTOPUTM M3YUEHHUS MX B3aUMOICHCTBHS MOKET BO
MHOTHX CIIy4asX OKa3aTbCid BIOJHE TPUEMIIEMBIM W Ui OuypKarmoOHHBIX
MPOLIECCOB, 3HTPOIUS COOBITHH KOTOPBIX Ha MHKPOYPOBHE OKa3bIBACTCS OYEHBb
OONBIION, HO HAa MaKpPOBPEMEHHOM YPOBHE CpEIHHE 3HAYCHUS IapaMeTpoB
B3aMMOJCHCTBUS MIPOLIECCOB OKA3bIBAIOTCS MPAKTUYECKU AETEPMUHUPOBAHHBIMHU.

Teneps MpeanoNokuM, 9YTO BCe aBTOMOOWIIN MTOCTaBICHBI HAa TUIAT(OPMEI U BECh
3TOT MOE3[ YIpPAaBIAETCS OJHUM BOAWTETeM. BHOBB moe3n MOAXOIUT K pa3BHIIKE
JOPOTH W MAIIMHUCT  MOJXET BBIOpaTh HAmNpaBICHWE MJalbHEHIIEH JOpOTH C
BEPOSITHOCTSMU P, u p,

OpnHako, eciy HallpaBJICHHUE YK€ BBIOPaHO, TO BECh MOE3]] MONAET UMEHHO IO 3TOMY
IyTH.

O0a mpenenpHBIX cly4yass B3aUMOACHCTBUS KOHTPOJJIEPOB HE MOTYT OBITh
ONITUMAITLHBIMHE TSI OJTHOBPEMEHHOTO BBDKMBAHUS 00OOIIEHHBIX BOJH U UX KBAHTOB.
DTO 3HAYMT TAKXKE, YTO ONTHUMAIBHBIMUA COOTHOIICHHUSMH JTOJDKHBI OBITh HEKOTOPHIC
PE30HAHCHBIE CBS3M MEXIYy KOHTPOJUIEPAMHU KBaHTA M BOJHBI, 00ECIICUMBAIOIINE BCE
pacTyLIyl0 BBDKMBAEMOCTh KaK Ka)JI0r0 M3 KBAaHTOB, TaK U BOJIHBI B 1iesioM. Hrak,
MBI BHOBb TIOJIy4aeM 371€Ch HE JIMHEHHYIO 3aBUCHMOCTb, & HEOOXOJUMOCTh PE30HAHCA
WIIM MHOTHX CBSI3aHHBIX MEKIY CO00# pe3oHaHCOB. IMEHHO WX MMOMCKOM 3aHHUMAETCs
[Ipupoma, co3maBas Bce 6oiee CIOKHBIE COBOKYITHOCTH KBAaHTOB U HX HEPAPXHUHU.

2. BeliieM 13 IMHEHHOTO MPOTHBOIIOCTABIICHUS a0COIOTHO JKECTKON CTPYKTYPBI
u CcBOOOJHON BOJHBI W IMOCMOTPHM, YTO MPHUTOTOBWJIA HaM MPHPOAA C LEIbIO
o0ecrieynTh BBDKMBAHUE OOOOIIEHHBIX BOJH M CTPYKTyp. IlepBbIM M3 Takmx
CIOPIIPU30B  SIBJISIETCS pasMHOkeHue. (OCTaHOBUMCSI II€PBOHAYaJIbHO HA
pa3MHOKEHUU eneHreM. Pa3MHOXKEHHE TOKIECTBEHHBIX WM ITOYTU TOXKAECTBEHHBIX
O00BEKTOB (KBAaHTOB) OCYILECTBJISETCS 3a CYET CHEHMalbHBIX MOPOXKIAOIINX
KOHTPOJIEPOB (JUISl JKUBBIX OOBEKTOB 3TO HX T'€HOM, KOTOPBIH OJHOBPEMEHHO
HOPOXK/JIAET M CUCTEMY KBAaHTOB U COCTaBIIIEMYIO UMHU OOOOILEHHYIO BOJIHY). Jlis
KOKIOr0 KBAaHTA €r0 Pa3MHOYKEHHUE SIBIIAETCA CYLIECTBEHHBIM IIOBBIIIEHUEM TOMI
uH(pOpMaIK, KOTOPOH OH BiaJeeT, TaK KaK MPH 3TOM BMECTO OJHOH CTPYKTYpHI
HOSBJISIIOTCS JIB€ WAEGHTHYHBIX, a YHMUYTOKEHHE HUX O0Oeux CcTaHoBUTCS Ooiee
npoOieMaTuuHbIM.  TeM camMbIM  pa3MHOXKEHHME CYLIECTBEHHO  yBEJIMYHBAECT
UH(QOPMAIMIO O CYIIECTBOBAHUU CTPYKTYphl U €€ KoHTposulepa. B ciyuae rubenu
OJIHOM M3 CTPYKTYD, MOSIBUBLIMXCS B IPOLECCE Pa3MHOXKEHMSA, OHA JIETKO B paMKax
BOJHBI MOJXKET OBITH 3aMEHEHa €€ JBOMHHKOM. TeM cambIM, YBEIWYHBACTCS M
BBDKHBAa€MOCTh BCEH BOJIHBL. OAZHOBPEMEHHO BMECTO OJHOTO KOHTpOJIJIEpa BOJIHA
npuoOpeTaeT Ba KOHTPOJUIEpAa, KaKIBIH M3 KOTOPHIX YIPABISET OMpPEIeICHHBIM
00beMoM sHTponHu-UHGopMarn. CyMMapHOE KOJTHYECTBO YHTPONHH-MH(POPMAITIH,
yHOpaBJsieMOe KOHTPOJUIEPaMU BOJIHBL, YBEJIIMYUBACTCS BIIBOE.



3.BxiroueHne B aHaidM3 pPa3sMHOXKEHHSI TO3BOJISIET TI0-HOBOMY IOAOWUTH K
MIPOTHUBOIIOCTABIIEHUIO ABYX NPENEIBHBIX CIy4YacB B3aMMOJECHCTBHS KOHTPOJIEPOB
KBaHTa ¥ BOJMHBI. CTPYKTYpBI, 00JIaaromue CrioCOOHOCTIO K pa3MHOKEHUIO, UMEIOT
NPEUMYIIECTBO B CMBICIE BBDKHBAEMOCTH IEpe]] JIIOOBIMH JIPYTUMHU CTPYKTYypaMH.
Opnnako, pa3MHOXEHHE TpeOyeT, Hapsiiay C TOMEOCTATHYECKUMH KOHTPOJUIEpaMHU
KBaHTa M BOJIHBI, MTOSIBJIEHUSI HOBOT'O THIIA KOHTPOJUIEpA — MOPOKAAOIIEr0, KOTOPBII
SIBJIAETCA OOIIMM Kak Uil KBaHTa , TaK U JAJISl BOJHBI B LejoM. KcTatu, IMEHHO OH B
JEHCTBUTENBHOCTH JOJDKEH IIOPOXAAaTh 00a TOMEOCTaTUYECKHMX KOHTPOJLIEpA.
[osiBnsieTcst HOBask TpWanma, oOOecTeYMBAIONIasi CYIIECTBEHHOE  YBEIMYCHUE
BBDKMBAEMOCTH 000OIEHHOI BOJIHBI M yBEJIMUMBAIOIIasg MHMOPMAIMIO O KaKIOM U3
€€ UIEHTUYHBIX KBaHTOB.

[Hopoxaatomuit
Kontpomnnep / \
I'omeocratnueckuit KBanra-I'omeoctaTnyeckuii BoaHEI

OnHako, B 3TOM PpacCyXJIEHHM KpOeTCsl U CyLIeCTBeHHoe mportuBopeuune. Ecmu
UJIGHTUYHBIX KBAaHTOB CTAHOBUTCS MHOTO, TO JJIsl TOMEOCTaTHUECKOro KOHTpoJUIepa
BOJHBI HMH(OpMAIMOHHAsT LEHHOCTh KaXJ0TO OTJEJIbHOTO KBAaHTa CTaHOBUTCS
MEHBIIE W OH YMEHBIIACT CTEMEHb 3alIUThl ATOr0 KBaHTAa. TeM caMmbIM, B
CTaHIAPTHOM ClIydae, Ka3ajaoch Obl 0€30TOBOPUYHBIH BHIMTPHIII B BBDKHBAEMOCTH
UMeET CBOIO 00OPOTHYIO CTOPOHY.

4. Kax MBI yKe yKa3bIBaJIH, TOPOKAAIONINN KOHTPOJUIEP COACPIKUT B TOU WIIH
UHON (opme, yame Bcero B (Gopme Koma, MHPOpPMAIMIO O Oyaymend CTpyKType
(xBante) W e€ QyHkuuoHupoBaHuu. [Ipm >TOM B O00mEM ciaydae IWHAMHKA
MOPOXKIAEMON CTPYKTYphl HE MOKET OBITh TpejicKa3aHa ogHo3HauyHO. CTpyKTypa
JIOJDKHA y4YacTBOBaTh B OWMQYpPKAaIMOHHBIX COOBITHAX W TEM CaMbIM HMETh
TOMEOCTAaTHYECKHI KOHTPOJUIEP. DTOT TOMEOCTATUIECKUN KOHTPOJIIEP TOJKEH OBITh
CIPOCKTHPOBAaH M PEATM30BaH B MpOIECCe MOPOXKICHUS M (POPMHUPOBAHUS KBaHTA
Tak)Ke Ha OCHOBaHMHU KOJa, 3aJI0KEHHOT0 B MOpoxaaromuid kontposiep. Ilpu atom
au00 OJHUM M TEM K€ KOHTPOJIJIEPOM MOPOXKIAIOTCS HECKOJIBKO KBAHTOB, JIMOO
KaX/blii KBaHT IOPOKAAETCS CBOUM KOHTPOJUIEPOM, OJHAKO A3TH IMOPOKAAIOLIME
KOHTPOJIEPbl MACHTUYHBI MM MOYTH MAEHTHYHBI. TakuM 00pa3oM, MOpOKIaromuil
KOHTPOJIIEP (WM UIEHTUYHbIE TIOPOXK/IOIINE KOHTPOJIEPhI) OOBIYHO NOPOXKIAIOT HE
OJIMH KBaHT, a BCIO BoJHY. C Ipyroil CTOPOHBI B3aMMOJIEHCTBHE FOMEOCTAaTUYECKUX
KOHTPOJJIEPOB KBAHTA W BOJIHBI ONpEJENseT Kak MOBEJIeHNE CaMMX KBAaHTOB, TaK M
BOJIHBI B IesI0oM. Kpome Toro, (pyHKIMOHMpPOBaHHE OOOMX KOHTPOJUIEPOB U3MEHSET
HE TOJIbKO KBAaHT U BOJIHY M UX IHOBEACHHUE, HO M OKpY’Kalollee IMoJjie, BO3AECUCTBYS B
TOM YMCJI€ U Ha KOHTpoJuiep noiisi. [loaToMy Bo3MOXKHA XOTs U ci1abast, HO AJIUTEIbHO
JieicTByIOIas oOpaTHas CBsI3b, B pe3yJIbTaTe KOTOPOH MOCTETIEHHO U3MEHSCTCS B CaM
MOPOXKIAIOMIMN KOHTpOJIEp. DTO, B CBOIO OUYepeib, MPUBOIUT K KauCCTBEHHOMY
M3MEHEHUIO KaK OTHIEIBHBIX KBAHTOB, TaK M BOJHBI B 1esioM. CyIIECTBYET eme OJuH
THUI CBSI3H MEXIy TOMEOCTaTHYECKIMHU U TTOPOKJAIOIUMH KOHTpoJuiepamu. Jleno B
TOM, YTO B HEKOTOPBIX CIIydasX BO3MOXKHO, KaK 3TO TPOUCXOJAUT y YEIIOBEKa, 4TO
TOMEOCTAaTHYECKHI KOHTPOJUIEp, TMPSIMO WIJIM KOCBEHHO, TIOPOXKIAeT HOBBIE
CTPYKTYPHI, B TOM YHCIIE MOXKET MOPOXKIATh U UX TOMEOCTAaTHYECKUE KOHTPOJUIEPHI.
Tem caMbIM, BO3HMKAeT HE TpUAJa, a CIIUpajbHAs IEMOYKa TPHAJ, TJe Ha KaXKIOM
YPOBHE TPOUCXOJUT CMEHA TOMEOCTATHIECKOTO KOHTPOJIIEpa Ha TMOPOKAAIOUIHIA, HO
y’Ke€ B IPYTHX BOJIHAX U KBAHTAX.



Bo3Hukaetr HHTEpECHBIM BONPOC — @ MOXKET JIM 3Ta CIOHUpajib 3aMKHYTbcs B Top? To
€CTh, MOXKET JIM ILIETI0YKa KOHTPOJUIEPOB BEPHYTHCS K CBOeMy Hauamy? MoxeT nu
CTaOMIM3UPYIOLUIMIT ~ KOHTPOJUIEP  BOCCO3JaTh  MHOPOXAAOIMNA  KOHTPOJLIED,
CO3/1aBILIUH ero?

Omeem na 3mom eonpoc — npryunuanen. Ecnu 0a, mo uenogex uckyccmeenHvim
CHOCOOOM MOdICem CO30amb Ye06EKa, U He MOabKo e20. I noka ne 3nai0 omeema
Ha OAHHBLI 80NPOC, HO HE UCKIIOUEHO, YO OH 0Yy0en NOA0MCUMETbHbIM, U M020a
yenoeek eozbmem Ha cedsa Qynkyuu boza. Ecmo u 6 npupooe 3anpem Ha maxyio
6PEMEHHYI0 UYUKIUYHOCHL UL OHA AGNAEMCA OCHOBHLIM 3aKOHOM npupoovt? K
IMOIlL dice Pod.IEeMe OMHOCUMCA U 6ONPOC 0 3AMKHYMOCHU 6PEMEHU.

5. BepHeMmcsl K HEKOTOpPBIM JAPYT'MM CJIEACTBUSAM M3 HAIllEro pacCMOTPEHMS.
B03MOXHOCTh IOPOKAECHNS HOBBIX KBAHTOB CYILLIECTBEHHO MEHSET AMHAMUKY BOJIHBI
U OKpYKAaIoLIETo ee mojsd. Benp HeorpaHW4eHHOE pPa3MHOKEHUE KBAaHTOB MEHSET
CTPYKTYpy IHOJs U BBI3BIBAET OTBETHYIO PEAKLUIO, KOTOpas MOKET IIOCIYXHUTb
OpUYMHON THOenu BosHBL. Bo3MOkHa M apyras peakius — KOJIWYEeCTBO T'MOHYIHX
KBAaHTOB CTAHOBUTCS PABHBIM KOJWYECTBY POXAAOIIMXCSI. B 3TOM cilydae MOXKHO
CKa3aTh, YTO BOJIHA CTAOMJIN3UPYETCS - OJJHAKO, 3TO COCTOSHHE MHOTJAa OKa3bIBAaeTCsI
HEYCTOMYMBBIM M JIIOObIE M3MEHEHUS BHEIIHUX YCIOBMH MOTYT NPHUBECTH JHOO K
pa3pyLICHHUIO BOJIHBI, TUOO K HOBOMY PE3KOMY YBEIHMUYEHMIO YUCIIa KBAHTOB, KOTOPOE
OIISATH-TAaKH MOXET OKa3aThCsl KaTaCTPOPUIECKUM.

U 3pecy BO3HMKAET HOBas 3ajaya Mepe] KOHTPOJJIEPAaMHU KBAHTA W BOJHBI -
0o obecrneunTh CTaOWIBHOCTH JTOTO CTAMOHAPHOTO COCTOSHHUS — JHOO
o0ecrevynTs ynpapisieMbld POCT KaK YMCiIa KBAHTOB, TaK U O€30MaCHOCTH KaXKI0T0 U3
Hux. Pemenue 3Toif 3a1a4m 3aBUCUT OT CIIOKHOCTH TOMEOCATHUYECKUX KOHTPOJIIIEPOB
(ro ecTh OT KOJWYECTBa  DJHTpONUH—HMH(pOpMaImu,  mepepadaTbiBaeMoi
TOMEOCTaTUYECKUMHU KOHTposiepaMu.). IIpyu 3TOM ecTecTBEeHHO MOABISETCS YETKUN
KPUTEPHI IJIs1 COOTHOIICHHS SHTPOITMH-NH(POPMALINAH, YIPABISIEMbIX KOHTPOJLIEpaMH
¥ KBaHTA ¥ BOJIHBI — OHH 00€ JTOJDKHBI OBITh KaK MOKHO OOJIBIIE U PACTH COBMECTHO.

6.0nnako, Ilpupoga npuaymana emie OOUMH BaKHBI M WMHTEPECHBIM NpUEM
POXJIEHHSI HOBBIX CTPYKTYp, CJI€JOBaTeNbHO M (POPMHPOBAHUS HUX KOHTPOJIEPOB.
OTOT coco0 00BEANHAET CIOCOOBI OObEAMHEHHS KBAHTOB U MIEpe3aMbIKaHUsI IPAaHUIL
BOJHBI. [Ipy 3TOM Hapsay ¢ KBaHTaMM U cojaepikaulled X o0O0OIIEeHHOH BOJIHOM
(OpMHpPYIOTCS HOBBIE CTPYKTYphl JBYX THIIOB — CTPYKTYpbl , COEIUHSIOLINE
HECKOJIbKO KBAHTOB M B CBSI3M C 3TUM 00J1aJaolIle HOBBIMU OU(YpKALMOHHBIMHU U
JUHAMUYECKUMH CBOMCTBAMH, M CTPYKTYpbl, UMEIOIIME MacuITad, MEHbLIMHA, ueMm
MaciiTad BOJIHBI, M BKJIIOYAlOIMEe B ceOs HE TOJIBKO KBAaHTHI BOJHBI, HO M psJ
HOJCTPYKTYp OKpY)Karowero mnois. Takue HOBble CTPYKTYpbl B CHIIy croco0a HX
00pa3oBaHMs OTHOCSTCSA, B COOTBETCTBHM C Halleil Kiaccuukauuei, K CTpyKTypam
BUXPEBOI'O WJIM MYJbTUNONBHOrO Tuma. Ilpu 3TomM QopmupoBaHHe Kak CTPYKTYp
NepBOro, TaK M CTPYKTYp BTOPOTO THUIA HOCHUT (PpaKTaIbHBIA XapakTep, TO €CTh B
nepBoM ciydae (hopMupyercs mepapxus CTPYKTyp, OOBEIMHSIOMNX BCE OOJbIIce
KOJIMYECTBO KBAHTOB W O0OJANAIOMIMX CBOMMHU YHUKAIBHBIMH CBOHCTBaMH, a BO
BTOPOM Cllydyae 3a CYEeT HEpapXMuecKoro IMpolecca HEYCTOWYMBOCTU TIPaHUL
(GhopMHpYIOTCS HOBBIE CTPYKTYpPHl BCE MEHBIIMX W MEHBIIHX pa3mepoB. OOa
yKa3aHHBIX MPOIIecca MOTYT 3aTyXaTh U BHOBb O0pa30BABIIUECS CTPYKTYPHI OBICTPO
MCYE3HYTh, IPUBEIS K POCTY SHTPOIHH, HE yNpaBAseMOl KOHTPOJJIEpaMy KBaHTA U
BOJIHBI. VIMEHHO 3TH BO3HHUKAIOIIME M OBICTPO 3aTyXalOIIME HOBBIE CTPYKTYPBI U
SIBJIAIOTCSI, HAa HAIl B3IJIA[ OCHOBHOW MPHUYMHOM TOro, 4TO B Me3amacuiradax, rue
JIeiicTBHE KOHTPOJUIEPOB KBaHTa M BOJIHBI HE 3()(hEeKTUBHO, OKA3bIBACTCS CIPABEIIINB
BTOPO#l 3aKOH TE€PMOIAMHAMUKH - IPAKTHYECKHU MBI IIOCTOSIHHO MMEEM COCTOSHUE



MPOHUCXOSIIETO COOBITHS - SHTPOIHS HEOTIPEICIIEHHOCTH CTPYKTYp PACTET JI0 CBOUX
MaKCHUMaJIbHBIX pa3MepoB. Mepa HeolpeIeleHHBIM 00pa3oM mepeaaeTcs u3 OOJbIINX
MacmTaboB K MeHbpIMM. OIHAKO, 3TO MPOMCXOIUT HE Bcernaa. MHorma BO3HHKAIOT
Taknue 0OCTOATENECTBA, YTO UEPAPXHUECKUE TPOLECCHl, MPOHUCXOMISIINE OT KBAaHTA U
BOJIHBI, JIOXOIAT OPyr JO JApyra W BCTYMAalOT B PE30HAHCHOE B3aWMOICHCTBHE,
co3maBasi ~ HOBBIE YCTOWYMBBIC PE30HAHCHBIE CTPYKTYpBl, BO MHOTOM Ooee
yCTOMUYMBBIE, YeM C(OPMHUPOBABIIME WX KBAaHT W BoJHA. Hamboiee WHTEpecHBIM
OpUMEPOM TaKOTO pPOAa MOXKET CIYyKUThb (POpPMUpOBaHHE MHOTOKJIETOYHBIX
OpPTraHU3MOB, HMEIOMIUX MacIITaObl, MPOMEKYTOUHBIE MEXITY KIETKOH u Onochepoii.
YenoBek U 4YENOBEUECTBO TaKXKe SBISETCA MNpUMEpPaMH TaKoW pEe30HAHCHOM
CTPYKTYPBI.

3necb  HeoOXOAMMO  cenaTb — HEKOTOpble  3amedaHus.  Bo-mepBbX, 0
NOPEANOYTUTENbHBIX MaciiTabaXx TaKUX  PE30HAHCHBIX IPOLECCOB M CTPYKTYP.
Hekoropele mnpeamnonoxeHus: MOryT OBITh CAEJaHbl Ha OCHOBAaHMM HMEIOIIUXCS
SMIIUPHYECKX JaHHbIX. PaHee Mbl yka3plBaJM Ha TO, YTO YacTo HaOIOAaeTcs
uepapxusi COOTHOLIEHUH KBAaHT-BOJIHA. DTa uepapxus 06jasaeT KBa3u(ppaKkTaabHbIM
CBOWMCTBOM, a HMEHHO, COOTHOILIEHHE Mep (HampuMmep, Macc) B ITUX MEPAPXUUYECKUX
LIEMOYKAX MPEACTaBIAET HHOTAA OYeHb OOJIbIINE BEIMYUHBI IPUOIN3UTEIBHO OJHOTO
nopsiika. OTcro/1a, MOKHO MPENON0KNUTh, U 3TO NPEANOJIOKEeHHE MOoTpedyeT 3aTeM
0oiiee CTPOTOro MOKAa3aTeIbCTBA, YTO PE30OHAHCHBIMH OKA3bIBAIOTCS CTPYKTYPHI,
KBaJpaT MEpbhl KOTOPHIX TNPHOIHM3UTEIBHO paBeH IPOU3BOJICHUIO MEp KBaHTa M
BOJIHBI, TO €CTh CTPYKTYpPbI, KOTOpBHIE OKa3bIBAIOTCS BOJHAMH MEHBILIETO MacmTada
Ui cOPMUPOBABIIMX WX KBAHTOB, U KBAaHTaMHU Oojiee KPYIMHOTO Macmrada s
BOJIHBI, SBUBIIEHCS WX mpapomureneM. Ecim 3Ty rumore3y ymactcs 0OOCHOBATh
TEOPETUYECKH, TO OHA CTaHET eIle OAHUM (YHIaMETATbHBIM 3aKOHOM MPUPOIHI,
00BsICHAIONMM (hPAKTATIBHOCTh OKpY’Karomero Hac Mwupa, na u Hac camux. Takas
MOTBITKA OCYIIECTBJICHA B [5].

Tak Kak TOSBIIEHHE TaKOTO pPOAAa PE30HAHCOB, MO-BUAUMOMY, SIBISETCS
pe3yapTaTtoM  ABYX  (pakTampHBIX  IIETIOYEK  CTPYKTYpO(POPMHPOBAWUs,  TO,
HOSIBUBIINCH, 3TH PE30HAHCHBIE CTPYKTYPhl BHOBb CTUMYJIMPYIOT 00pa3oBaHME ABYX
HOBBIX THUIIOB PE30HAHCHBIX CTPYKTYp, JIEKALIUX MEXIy NEpPBUYHBIMU KBAaHTaMU M
BHOBb IMOSIBUBIINMHUCS PE30HAHCAMH M MEKAY BHOBb IMOSBUBIINMHUCS PE30HAHCAMH U
NepBOHAYAIBLHON BOJIHOM. DTOT MPOLIECC MOXKET MPOAOIIKATHCS TOCTATOYHO J0JIT0 U
(dopMHpYyeT pa3IUyUHBbIE THUIbI MPOMEXKYTOUHBIX HEPAPXUUECKUX CTPYKTYP MEXIy
NEepBOHAYAJIbHBIM KBAaHTOM M IEpBOHAdalibHOM BonHOM. Ha kaxzmom ypoBHe
HepapxuM CYIIECTBYET HEKOTOpOe KOJIWYECTBO Ooyiee HE MEHee UAEHTHYHBIX
CTPYKTYp, TO ecTb hopMuUpyeTcsi uepapxus cyOBOJH U CyNnepKBaHTOB. B mpocreiimem
cilyyae MEXJly KOJMYECTBAaMU U MEepaMM CYINEPKBAaHTOB yCTaHABIIMBAETCS Cleayllee
COOTHOILEHHE, YHCIO CYNEPKBAaHTOB, HAaXOJAIIMXCA B MEPBUYHON  BOJHE,
YMHOKEHHOE Ha BEJIMYMHY UX MEpBI, €CTh BEIMYMHA IMOCTOSIHHAS M PaBHAS YUCITY
KBaHTOB B TIIEPBHYHON BOJHE. OTOT pe3yJabTaT COOTBETCTBYET NPEAIOKCHHOM
aBTOPOM MOJICTIH HJICANBHOTO TpaHchopMmepa W ONM30K K OONBIIOMY YHUCITY
SMIUPUYECKUX JAHHBIX U CIIOKHBIX HEPAPXUUECKUX CHCTEM, COCTOSIINX M3
OOJIBIIOTO YHCTa DJIEMEHTOB C Pa3NUYHONH Mepoil. Bo3MokHO, 3/1eCh HaXOIUTCS
TakKe OOBSICHEHHE H3BECTHOTO SMITMPUYECKOTO (hakTa, COCTOSMIETO B TOM, HYTO
OCHOBHBIMH ~CTAaTUCTUYECKHMHU DAINPEICICHUSIMA B HEPAPXUUECKUX CHCTEMax
SBIISTIOTCST cTereHHble pacmpenenenus [10, 33] . B ykaszanHoi Bbime pabote
MOKa3aHO TaKKe, YTO U3 JIOTIOJIHUTEIBHBIX PE30HAHCHBIX COOOpaskeHUI MOTYT OBITh
HAWJIEHBl TaKkKe W MUHHMAJbHBIE KOX(PQPHUIUEHTH MPOMOPIHOHATBEHOCTH MEXIy
MepaMH M YMCJIOM YJICHOB HMEpapXHUu, KOTOpbIE OKa3bIBAIOTCS OJIM3KMMU JHOO K



gucy 2, oo k gncny 1.6180339..., Ha3piBaeMoMy 30J0ThIM cedeHneM. He 3ps aTo
YUCJIO HA3BIBA€TCS MHOTUMH CHUMBOJIOM TapMmoHUWU.[71-77] B nmelcTBUTENHHOCTH,
BCJIEACTBUE HEOAHOPOAHOCTH KBAHTOB, a TaKXe BHEUIHMX  BO3JEHCTBUI
(dbopMHpOBaHHE HEPAPXUUCCKON IIEMOYKM MPOUCXOMUT YacTO CO 3HAYUTEIHHBIMHU
OTKJIOHEHHSIMH OT MPOCTOTO THUHEPOOIMYECKOro 3akoHa. IlombITkM aOCTpaKTHOTO
aHaliM3a TAaKMX BO3MOXKHBIX OTKJIOHEHH ObUIM BBHIMONHEHHI B paborax B. JL
CwmupHaoBa.[76 | . Jlns maTemMaTH4ecKoro 0OOCHOBAHHUS BO3MOXHOCTH TaKOTO poja
MacImTa0HBIX PE30HAHCOB HaMu ObLI  Ooyiee TOAPOOHO PACCMOTPEH BOIPOC O
MEPEX0/Ie CO BTOPOTO YPOBHS UEPAPXUN MATEMATUUECKUX UCCIIEIOBAaHUM HA TPETHUH.

PaccMoTpum mpocTeiimmii ciydyail, KOTOPBI MOXET CTaTh MOJENBIO OOIIEro
aHanmu3a. IlycTh Mexay KBAaHTOM M C(OPMUPOBABIIEHCS BOJHON MOSBUIACH JIHIIb
OJlHa PE30HAHCHAsI CTPYKTYpa MPOMEXYTOUHOTO 110 Mepe MacuITaba, KOTopas MOKET
y4acTBOBaTh B COOCTBEHHBIX Ou@ypKalMOHHBIX npoueccax. Torga Hapsangy c
KOHTPOJIJIEpaMU KBaHTA U BOJHBI BO3HUKAET HOBBIM KOHTPOJIJIEP 3TON pPE30HAHCHOMN
CTPYKTYphl, a YBEJIMYEHHE KOJIMYECTBA KOHTPOJUIEPOB MOXKET (XOTS M HE BCErAa)
IPUBECTH K YBEIMYEHUIO SHTPONUU — HHPOpPMALUK, epepabaTbiBaeMON KaXKIbIM U3
HUX M TOW YacTH 3HTPONHUU-UH(DOPMALMH, KOTOpasi MOXKET OBbITh IepeaHa ¢ OAHOTO
ypoBHA uepapxuu Ha Apyrod. IlosiBieHHe Takoi BO3MOKHOCTH MOXET YBEIUYUTH
SHTPOIHUIO — UH(pOpPMALHIO, NIepepadaThiBAEMyI0 Ha Ka)KJJOM YPOBHE HEpapXHH, 4TO
pPE3KO yBENMYMBACT OE30MAaCHOCTh CHUCTEMBI 3a CYET MOJYYCHHS BO3MOXKHOCTH
JIeNIETUPOBaTh yIpaBisone (YHKIUA B HYXHBIH MOMEHT Ha TOT YPOBEHb
MEepapXuy, Ha KOTOPOM HaOJIOAAeTCd MaKCHUMallbHasi OMACHOCTh JiI CHCTEMBI B
nenmoM. OnHAKoO WEpapXWYHOCTh cama 1o cebe He SBIAeTCS MaHaleeH,
ABTOMATHYECKH O0ECTIeUMBAIONICH ONTUMAIFHOE pPACHpeeNiCHHE YIPaBIISIOMINX
(YHKIHMHA MEXIy KOHTPOJUIEPAMHM, PACIIONIOKEHHBIMA Ha Pa3lIWYHBIX YPOBHSX
uepapxun. Mexay HUMH MOKET BOSHHKHYTH KOHKypeHTHasi Oopn0a 3a yrpaBiieHHE
(B1acTe), KOTOpasi MOKET MPUBECTH K MOJABJICHHUIO OJAHUM W3 KOHTPOJUIEPOB BCEX
OCTaJIbHBIX M BHOBb, HA HOBOM YPOBHE, K KECTKOW JETEPMUHUPOBAHHON CTPYKTYPE,
I7Ic IPOMEXYTOYHbIE KOHTPOJIEPHI CTaHYT MPSMBIMH MPOBOJHUKAMHU BOJIM LIEHTPA.
Bo03MOXXHBI U Ipyrue BapHaHTbI, KOIZa IIPOMEXKYTOYHbIE KOHTPOJIJIEPHI NOIy4YaT B
ynpaBiieHHe OO0JIbIIOE KOJUYECTBO SHTPONUU MHGOPMALMU U €1HMHAsl BOJHA CTaHET
CcBOOOHOM BOJIHOM, OJTHAKO COCTOSIIIEH HE U3 OTJCJIbHBIX KBAHTOB, a U3 IPAKTHYECKH
HE3aBUCHUMBIX OBIBIIMX paHee MPOMEKYTOUHBIMU PE30HAHCHBIX CTPYKTYp. [Iporecch
TaKOro0 poOjia HEMPEPHIBHO UIAYT B MEPAPXUUYECKUX TPAHCHOPTHO-HH(POPMALMOHHBIX
cucremMax. Tem cambIM, CO3/1aB HMEpApXUI0 MacHITa0OB 3JEMEHTOB HAaTypalbHBIX
cucrteMm, [Ipuposa nocraBuia nepea Kaxaoi U3 HUX MpobaeMy BbDKUBAHUSA — TO €CTh
npo0jeMy ONTHUMAJIbHOIO B J@HHBIX YCIOBMAX pAaCIpeleNeHus  YIpPaBISIOIINX
(yHKUMH MEXIy BO3HUKAIIMMU U CYUIECTBYIOIIMMM MOACTPYKTYpaMH U HX
KOHTPOJIIEPAMH.

7. DOrta mpobiemMa pemiaeTcs BCIOLY IO-Pa3HOMY, OJHAKO MOXKHO BBICKa3aTh
OJIMH TPUHLUI, KOTOPBI MOXHO CUMTATh OECCIIOPHBIM. BEDKMBAIOT U KUBYT JOJTO
T€ HepapXUyecKhe CUCTEMBbl, KOTOpble OO0ECHeunBalOT CBOMM KBaHTaM U
MOJICHCTEMaM ONTHMAIBHBIA JUII HUX yYPOBEHb OOMEHa MEpOil Mexay coOod W ¢
OKpY’KalOIIMM TOJIEM U ONITUMAIILHOE pacIipe/iesieHie HHPOPMALIUU U YITPABIISIOMINX
XapaKTEPUCTHK MEXKIY KOHTPOJUIEpAaMHU Pa3iMYHBIX KBAaHTOB U YPOBHEH HEpapXHU.
OnTuManbHOCTh — OompesessieTcss oOecredyeHneM MaKCHMAllbHOH — BO3MOXKHOCTH
CKOPOCTH pPOCTa JHTPONHH-UH(POPMAINH, YIpPaBIIEMOH BCEMH KOHTPOJUIEpAaMHU
CHUCTEMBI.

Ecnu Takoit poct mpekpaiiaercs, TO cucTeMa CTaOUIU3UPYETCsl, YTO MPUBOAUT
K HapacTaHUIO BHYTPEHHHUX MPOTUBOPEUUN MEXIy €€ KOHTPOJUIEpAaMH M CHUKECHHIO



YIPaBJIIEMOW CHCTEMOM SHTPOTHH- WH(GOPMAITUH, a 3aTEM JICTpaallii CUCTEMBI U €€
rUOeNM OT BHYTPCHHHX MPOTUBOPEUYHH JMOO OT PE3KOT0 U3MEHEHHMSI YCIOBUMA OIS,
KOTOPBIM HE MOXET MPOTUBOCTOSATH COBOKYITHOCTh KOHTPOJIJICPOB CHCTEMBI.

8. Hannume y KBaHTa IIUPOKHX BO3MOXXHOCTEH JUIS BBIOOpA BapHaHTOB
MOBEJICHUSI MOXKET MPHUBECTH K TOMY, YTO Pa3HbIe KBAHTHI, TONAB B Pa3IUYHbIC
BHEIIHKWE YCJIOBHSI BHYTPU BOJHBI MJIM BO BHEIIHEM II0JIe, MOTYT pEaliM30BaTh MpH
MOMOIIIM CBOMX KOHTPOJUICPOB pa3IMYHBIC CTPATETMH TMOBEJCHUSA. JTO, B CBOIO
ouepeib, MPUBOAUT K auddepeHranuy nepBoHAYAILHO WACHTUYHBIX KBAHTOB U HX
KOHPOJUIEPOB. 3a CYET 3TOT0 KBAHTHI, 00IAIAI0NIKe OONBIION BETMUYNHON SHTPOITHH-
nHbOpMaIUH, YIPaBIeMOl KOHTPOJUIEPOM KBAaHTA, UMEIOT OOJIbIINE BO3MOKHOCTH
npuoOpeTeHus COOCTBEHHOM WHAuBUAyaidbHOocTH. OTcrola  BO3pacTaeT WX
WHGOPMAIMOHHAS [IEHHOCTh KakK JJIsi KOHTPOJJIepa BOJHBI, TaK M JJII KOHTPOJIJIEPOB
Jpyrux kBaHTOB. Ilpw 3TOM, oIHAKO, BBUAY HWJCHTHYHOCTH OOJBIIOrO o0BeMa
uHbOopMaIuH, nepepabaTeiBaeMOl  KaXIbIM  OTACIBHBIM  KOHTPOJUIEPOM,
MPEUMYIEeCTBa HWACHTUYHOCTH MPOJOJDKAIOT  COXpaHAThCSA. Takum  oOpasom,
BBIpa0aTHIBACTCSl ONTUMAIILHOE ISl JAHHBIX YCIOBHM CYIIECTBOBAHHS COOTHOIIICHUE
HJIEHTUYHOCTH 5 WHIUBH]TyalIbHOCTH, MMO3BOJIAIONIEE BOCITO/IL30BaThCS
MPEUMYIeCTBAMA TOTO W JIPYTOro C I1eNbI0 BBDKMBAHHUA 32 CUET YBEIUUYCHUS
SHTpONUH- HH(pOpMaIHH, TIepepadaThIBAEMO KaK KOHTPOJJIEPOM KBaHTAa, TaK U BCeH
BOJIHEI B IIEJIOM.

9. HaubGomee 4derko Takas aupdepeHIUanys KBAHTOB-KIETOK, yIpaBisieMas
MOPOKIAIOIIMM KOHTPOJUIEPOM — TCHOMOM MPOCIICKUBACTCS B OPraHU3Max PacTCHUH
¥ KUBOTHBIX, B YAaCTHOCTH, B OpPraHW3ME dYeJoBeKa (Kak OOOOIIEHHON BOIIHEI).
OpHaKO TaKoe K€ pacIleIICHUe KBAHTOB-JTFOJICH B BOJIHE — YCJIOBEYECKOM OOIIECTBE
YaCTUYHO YHACJICJOBAHO OT MpavesOBeKa M, CYIICCTBEHHO MEHSSACH, HAOMIOAaeTCS B
TEYCHHE BCETO BPEMCHU CYINECCTBOBHUS 4YEJIOBEYECTBA Kak BHJa. VMIMeHHO 3TO

paciieryieHne  SBISETCSs ONHOW W3  THpHYMH  (HopMUpOBaHHA Hnepapxuu
MIPOMEKYTOUHBIX PE30HAHCHBIX CTPYKTYp M COOTBETCTBYIOIIMX UM JHWHAMHYECKHUX
IIPOLIECCOB MEXIY KBaHTOM-Y€JIOBEKOM " BOJTHOM-YEJIOBEYECTBOM.

Huddepenumanms  mrogedl  MoxeT — UrpaTb B ITHX  IIpoleccax  Kak
CTPYKTYpOOOpa3ymoIlyl0 Tak U CTPYKTYpOpPa3pyLIAIOUIYI0 POib, B 3aBUCUMOCTH OT
BHEILIHUX YCJIOBUI U cTeneHu auddepeHunanmu.

10 . Juddepennuanus KBaHTOB CYLIECTBEHHO BJIMAET HAa MX HENOCPEICTBEHHOE
B3aumoJeiictue. [Ipy 3TOM BO3MOXKHBI BCE AJIEMEHTHI CIIEKTpa B3aUMOJECHCTBUI OT
MOJTHOTO CJIMSHUS B HOBYIO CTPYKTYpPY J10 B3aUMHOT0 yHHUTOXeHHsl. HanbGonee sipko
JEMOHCTPHUPYIOT PA3JIMUHble BapHUaHThl B3aUMOJAEUCTBUS CTPYKTYP 3JI€MEHTapHbIE
yacTullbl.. ONTUMAaIBHBIM C TOYKU 3PEHHS] COBMECTHOTO BBIKMBAHUS SBISIETCS TaKOH
TUN B3aUMOJICHCTBMSA, KOTOpBIH, cOXpaHsis o0a KBaHTa M MOBBbIIAS HX
BBDKMBAEMOCTb, IO3BOJISIET OJHOBPEMEHHO YBEJIWYUTh CTENEHb HWAEHTHYHOCTH
KBAaHTOB M BEJMYUHY WX HHIMBHIYaJbHOCTH. DTO CTAHOBHUTCS BO3MOXKHBIM 3a CUET
YBEIMUCHUS] BETMYUH OSHTPONUHU-HUH(OPMAINN, KOHTPOIUPYEMOH KakKIbIM M3 HHUX
Opyd  OJHOBPEMEHHOM TIOSIBIICHHMHM Y KaXIOTO KBaHTa HOBBIX BO3MOXKHOCTEH,
OTJIMYHBIX OT ApTHEpa B3aMMOICHCTBHS.

B3aumooeiicmeue konmponnepoe cmpykmypul u nois.

[Ipoueccel, npoucxosye B Mojie, OKPYKalolleM HCCIEAYeMYI0 CTPYKTYpY,
BOBCE HE Bcerja ObIBAlOT AETEPMHHUPOBAHHBIMH. Eciu BCOMHHUTB, YyTO B 00LIEM
ClIydae IoJje, OKpYXalollee CTPYKTYpY, BKIItoyaeT B cebst Bce 00beKThl BeeneHHOH,
TO OM]ypKALMOHHBIA XapakTep COOBITHI MPOMCXOIAIIMX B IOJE HM3ydyaeMOM HaMu



CTPYKTYpBI, CTAaHOBHTCS O4YeBHIHBIM. Bo BceneHHoii, Bkmowaromeir B ceds Bce
OOBEKTHI PA3TUYHBIX MNPOCTPAHCTBEHHBIX MAacIITa0OB W MaciTaboB BpeMeHH
CYILLIECTBOBAaHMS, JODKHA BO3HHKHYTh M pPa3BHBAThCS BMECTE C HEH Hepapxus
KOHTPOJIIEPOB, CBA3aHHBIX MEXIy COO0OW W YNpPaBISIOMUX IHHAMHUKOW CTPYKTYP
Bcenennoii, yuacTByromux B On(ypKaoHHBIX Mpolieccax. B ciyuae paciieruieHus
MOJISI M3y9aeMoll HaMH CTPYKTYpPBI Ha OJIM)KHEEe M JaibHee, B OJKHEM TIoJe , eCIi
€ro HempephiBHAS M TUCKPETHAas KOMIIOHEHTHI YYacTBYIOT B On(ypKarmOHHBIX
npoleccax, CyIeCTBYET CBOM KOHTPOJUIEP, 00ECIIEYHBAIONINN €r0 CYLECTBOBAHHE.
Tax kak 0OOBIYHO XOTSI-OBI YacTh BOJHBI , COOTBETCTBYIOMICH JAHHOW CTPYKType Kak
KBaHTY, BXOAMT B OJIM)KHEE MOJIe, TO BCE, YTO OBUIO CKa3aHO MO 3TOMY MOBOJY paHee,
YaCTUYHO OTHOCHUTCS M K B3aMMOJEHCTBHUIO KOHTPOJUIEPOB OJMXKHEro MO U
u3yyaeMoil HamMM CTpYKTypbl. OJJHaKo OlMXKHEe 1oJsie OObIYHO ObIBAET CIIOXKHEE, YeM
BOJIHA, COOTBETCTBYIOLIAsl CTPYKTYpPE, pacCMaTpUBacMOMN KaK KBaHT.
Kpome Toro, ¢ naHHbIM OJMXKHHMM IIOJIEM B3aUMOAEWUCTBYIOT U APYTHE CTPYKTYPHI,
KOTOpbIE TaKXe YYacTBYIOT B OM(YpKALMOHHBIX COOBITHAX, HO HE SBISIOTCS
KBaHTaMM BOJIHBl, B KOTOPYI0 BXOJAUT Halla CTPYKTypa. OTH OOBEKTBI C
HEOOXOIUMOCTBIO TaKK€ HMEIOT CBOM KOHTPOJJIEPBl, KOTOPbIE YHPABISIOT
JMHAMUKOW 3THX CTPYKTYp, B3aUMOAEHCTBYIOT C KOHTPOJJIEPOM (aMU) HEMPEPHIBHOM
COCTaBJIIOLIEH I0JIA, a TaKkkKe C KOHTPOJUIEPOM CaMOMl CTPYKTYpBHI. Otun
pa3HooOpa3HbIe TUTIBI B3aUMOACHCTBHS TPOUCXOIAT
1) 3a cuer oOmena wuHpOpPMAaIUMEH O TEKyIIEM COCTOSHHH MPOIECCOB
B3aUMOJIECUCTBUA MEXAY CTPYKTYPOI U €€ MoJEM;
2) 3a cueT mepenayd KOJUPOBAHHOW WH(POPMALMU O XapaKTepe MPOXOKICHHS
On(ypKaIMOHHBIX MPOIIECCOB B3aMMO/ICHCTBHS B TIPOIILIOM.
3) 3a cuer mepemadd 3aKOIMPOBAHHOW WH(POPMALUU O BO3MOXKHOM ITOBEICHHH
CTPYKTYpHI U TIOJISl B OyAyIIeM
4) 3a c4eT KOHKYPEHTHOW OOphOBI KOHTPOJIJIEPOB 32 YIIPABJICHNUE CUCTEMOH H MOJIEM,
KOTOpasi MPUBOJUT K BO3HUKHOBEHHIO OJHOBPEMEHHO C MaclITaOHON M BpEeMEHHOMH
uepapxuen CTPYKTyp M IMOJIEH, HepapXruu KOHTPOJUIEPOB, OOPIOLINXCS MEXIY cOO0MH
3a paszenenue pyHKIUNA yrpaBaeHUs CTPYKTYpPbI U HOJI.

OCHOBHBIMH CpPEACTBAMU B3aUMOAEUCTBHUA KOHTPOJUIEPOB SBISAIOTCS
MH()OPMAIIMOHHBIE KO/bI, ONMCHIBAIOIINE MPOLUIbIE, TEKYIIME U OyAyline COOBITHS.
HanGonee yn1oOHBIMM HOCHUTENISIMH TaKUX KOJIOB SIBISAIOTCA CTPYKTYpPbl — areHThI,
peanusyemble B BHUJI€ HENPEPHIBHBIX BOJHOBBIX MOJ| JIMOO CTPYKTYp, CIIOCOOHBIX
y4acTBOBaTh B OM(YpPKALMOHHBIX COOBITUSAX M B3aUMOEHCTBYIOILIME KaK C IOJIEM,
Tak M co CTpyKTypoil. Ilpm sTOM HambGonee 3(p(EeKTUBHBIMM M3 HHUX SIBIISIOTCS
CTPYKTYpBI ¥ BOJIHBI, HUMEIOIINE MEPY, UX OIPEIEISIONLYI0, 3HAUUTEIIEHO MEHBIIIYIO,
4eM Mepa U3y4aeMON HaMH CTPYKTYPBI.

Tem camMbIM HENOCPEICTBEHHOE B3aUMOACHCTBUE C TAKMM areHTOM c1ab0 H3MEHUT
JUHAMHKY CTPYKTYPBI, OJHAKO MOKET CYILIECTBEHHO MOBJIHATH Ha
(YHKIMOHUpPOBaHME KOHTPOJIIEPA, a y)KE Yepe3 Hero Ha BHIOOP TOTO MM HHOTO
ClLIEHapys B NIOBEICHUH YIIPABIIAEMON KOHTPOJIEPOM CTPYKTYPHI.



I'masa 9.
B3anmoneiictBue 0MpypKaAIMOHHBIX MPOIECCOB.

Budgyyprayuonnwiit npoyecc, coomeemcmeyouiuii 0GHHOU cCmpyKmype.

Bce Tpu paccMOTpeHHBIE paHEe THIIA B3aUMOJIECUCTBUS:

a) B3aUMOJICHCTBUE KOHTPOJIEPA U CTPYKTYPHI,

0) B3auMoJeicTBUE CTPYKTYPBI M OJIMKHETO MO,

B) B3aMMO/ICHCTBHE KOHTPOJIEPOB OJIIMKHETO MO U CTPYKTYpPBI

SBJISIFOTCS YaCThIO B3aUMOAECHCTBUS OJIMKHETO MO U CTPYKTYPBI, TO €CTh ITOJIHOTO
6udypramOHHOIO Npolecca B3aUMOIECHCTBHS CIIOXKHON caMOOpraHU3yIoIIencs
CHCTEMBI C €€ OJMKHUM I0JIEM € YYETOM pacIpeesIeHHs] MeX 1y HUMU
YIPAaBIAIOUIETO BO3AECHCTBUS.

B 3TOT nponecc 0ka3bIBalOTCs BOBJIEUEHB! HE TOJIBKO U3ydaeMas HaMu
cucTeMa U ee KOHTHHYaJIbHOE OMKHEE MoJIe C YIPABISIIOIUMHE KOHTPOJIJIEpaMH, HO
U BCE CUCTEMBI (CTPYKTYpPBI), KOTOpbIe (QYHKIIMOHUPYIOT B 3TOM KOHTHHYaJIbHOM
6mmwkHeM nosnie. [Ipu 3ToM, o1HaKO, Kax/1as U3 TaKUX CUCTEM (CTPYKTYp) UMEET CBOM
KOHTPOJIIEP U CBOE OJIMKHEE TI0JIe, KOTOPOE JIUIIb YaCTHYHO COBIAAACT C OJIIMKHUM
MOJIEM UCCIIeyeMOM HaMu CTPYKTYphI. Jliist Toro, 4roObl OnucaTh MpoLecc
B3aMMO/ICHCTBUS HAallIeH CUCTEMBI (CTPYKTYpPBI) C IPYTUMH CUCTEMaMH, HEOOXO MO
napaiesbHO C ONMMCAaHUEM HAIlleH CUCTEMbI U KOHTUHYQJIbHOW YacTH € OIIKHETOo
TIOJISI ONIMCHIBATH TaK)Ke MH()OPMAIIMOHHO- THHAMUYECKUH TPOLIECC B3aUMOICHCTBUS
CO CBOMM OJIIDKHHM IOJIEM BCEX CTPYKTYP (CHCTEM), pacIioNIOKEHHBIX B OJIKHEM
TI0JI€ TAHHOM CHCTEMBI.

Ecnu Takolt mponecc mpoaoinkaTh MOCIEI0BATENBHO, TO OH MOYKET CTaTh
0OECKOHEUHBIM, TaK KaK MBI TIOCJIEZIOBATENILHO Oy/IeM BKJIIOUATh B PACCMOTPEHHUE BCE
HOBBIEC I HOBBIE 00JIACTH HETPEPHIBHOTO (KBAa3H-HETIPEPHIBHOTO) IPOCTPAHCTBA U BCE
HOBBIE U HOBbIE ccTeMbl. CTPOro roBopsi, IPUXOAUM K HEOOXOIUMOCTH
uccienoBaHus Beeil BeenenHoit 1 Beero rpada cTpykTyp v cOOBITUI, CTPYKTYpHas
IIPOEKLIMsI KOTOPOTrO TENEPD YK€ NOTPYKEHA B HEKOTOPOE KOHTHUHYAJIBHOE 71 -MEPHOE
MHOTO000Opasue.

YUT0o0BI M30€kKaTh 3TOT0, MOYXHO MOCTYMHUTH CIICAYIOIIMM 00pa3oM.

Hapsiny ¢ KoHTHHYanbHBIM OJIMKHHUM II0JIEM M3y4aeMOM CTPYKTYpPBI WK
CHCTEMBI MOYKHO BBECTH CBEPX - OJIIKHEE TI0JIE, TO €CTh TOT YYaCTOK OJIMKHETO
TI0JIs1, B KOTOPOM HHKAaKHMX AVUCKPETHBIX CUCTEM, KPOME HAIllEH, HE CylIecTByeT. B
Ciy4ae e, €ClIM OCHOBHAsI Mepa CTPYKTYpPBI pa3MbITa 10 KOHTUHYaJIEHOMY
OJVKHEMY TIOJIO U TO JK€ TIPOUCXOUT C JPYTUMH CTPYKTYPaMH, TO MOKHO
paccuuTaTh MOJIOKEHHE OTIPEICIIEHHBIX TOYEK B 71 -MEPHOM MHOT000pa3nHy,

SIBJISIONINXCS IIGHTPAMU MEpPbI HallleH CTPYKTYPBI U IPYTUX CTPYKTYP, BXO/SIIHX B
OJIMKHEe 1oJie, ¥ BBIOPaTh 00JIaCTh CBEPX - OJIMIKHETO MOl TAKKUM 00pa3oM, YTOOBI
HH OJIMH M3 TaKUX IIEHTPOB, KPOME LICHTPA HalIeH CTPYKTYpHI, B HETO HE BXOJIMII.

Wnorna cucteMsl (CTPYKTYpBI) COMIKAIOTCS HACTOJIBKO, YTO PACCTOSTHUS
MEXIy UX IIEHTPaMU MEphl OKa3bIBAIOTCS MEHbBIIE HEKOTOPOTO 3()(HEKTUBHOTO
pa3mepa u3y4aeMoil HaMH CTPYKTYpBL. B 3TOM ciydae MOKHO TOBOPUTH O
HETIOCPECTBEHHOM B3aUMOICHCTBHH CTPYKTYD, B PE3yJIbTaTe KOTOPOTO MOXKET JTHOO
MU3MEHHUTHCS THIT KQKI0U U3 HUX, JTHOO MOSBATCS HOBBIC MJIM MCYE3HYT CTaphle
CTPYKTYPBL. DTOT IPOILECC MOKET OKa3aThCs KaK IETEPMHUHUPOBAHHBIM, YTO OBIBACT
pexe, Tak u OnpypKarOHHBIM.



Taxum 00pasom, rpu 6oee ToAPOOHOM, YeM paHee, pACCMOTPEHUH, BBEIIS
KOHTHHYAJIBHYIO COCTABIISFOIILYIO MOJIST K TEOMETPHIO 7 - MEPHOTO MHOT000pa3usi, B

KOTOPOM CTPYKTypa B3aUMOJAEHCTBYET C MOJIEM, MBI TTOJIyYHIIH OJJHO U3 BO3MOKHBIX
YCJIOBHI, ONPEIENSAIONINX NPUOIMKEHHE, a BO3MOYKHO M CBEPILIEHHE TOrO Ipolecca,
KOTOpBII paHee ObUT Ha3BaH HaMH OM(YPKAIMOHHBIM COOBITHEM. A IMEHHO, BO
MHOTHX CIIy4asiX yCJIOBHEM CBEpLICHUs OM(ypKaIMOHHOTO COOBITHS SBISETCS
cOMMmKEeHNe B3aUMO/ICHCTBYIOINX CTPYKTYP Ha TaKOE PacCTOSHHE, YTO HEBO3MOKHO
BBIZICTIUTH Y KaXKI0M M3 HUX CBEPX-OJIM)KHETo MoJIst. DTOT Cllydai siBisieTcst Hauboee
MUHTEPECHBIM /ISl aHAJIM3a MEXaHU3Ma POX0XKICHUS OM]ypKaIIMOHHOTO
B3aUMOJICHCTBUSI CTPYKTYP U CHCTEM, U €T0 H3yUEHHE TT03BOJISIET BCKPHITH
rITyOWHHBIE TPUYUHBI OMPYPKAIIMOHHBIX COOBITHIA 1 KIacCH(PHUIIMPOBATh WX B CIIydae
B3aMMO/ICHCTBUS IBYX WIIM HECKOJIIBKHUX CTPYKTYP, Kak 3TO OBIIO CIETaHO HAaMH B
cirydae Kiaccuukanuy OudypKarmoOHHBIX TpaHchopMaIuii H30JMPOBAHHBIX BOJH,
BUXpEH U TPHOOBUIHBIX CTPYKTYp. IHTEHCHBHO M3ydaeMble B HACTOSIIECE BPEMS
METOJaMHU TWHAMUKH CIUTOIIHBIX CPE MPOIECChl B3aUMOICHCTBUS MEKIY cO00it
COJIMTOHOB, YIaPHBIX BOJH U TPAHUI], BUXPEBBIX MPOIECCOB, TPUOOBUIHBIX H
MYJIbTUTIONBHBIX CTPYKTYp OOHAPYKHBAIOT BCE HOBBIC M HOBBIE 3aKOHOMEPHOCTH
9THX TPOLECCOB, MOACTHPYEMBIX ITPH U3yUCHHH B3aUMOJICHCTBHUS 0COOBIX 00acTeit
KOMITIEKCHBIX Au(epeHImpyeMbIx MHOTO00pasuii.

Haubornee xapakTepHBIMHU MPOIIECCAMHU TaKOTO POJIa SBISIOTCS PE30HAHCHBIC
MPOIIECCHI, B YaCTHOCTH, OTIMCAHHBIII HAMH BBIIIE BUXPE - BOJIHOBOM PE30HAHC.

OnHako, BepHEMCS K TOMY CIIydaro OOIIero MoJ0KEHHs, KOT/la OKOJIO KaXK10u
U3 CTPYKTYP, B3aUMOACHCTBYIOLINX MEX.y COOO B MPOCTPAHCTBE OJIMKHETO K HUM
TOJISI, MOYKHO BBIJICNTUTD B KayK/IbIi MOMEHT BPEMEHH HEKOTOPOE CBEPX - OmKHee
1oJsie, B KOTOPOM OTCYTCTBYET Kakasi —Iu00 Apyras CTpPYKTypa , KpOMe UCCIIEAYEeMOMH.
Teneprs MbI MOXEM J1aTh HOBYIO, OoJiee TITyOOKYI0 HHTEPIIPETAIHIO BBEICHHOMY
HaMu paHee rpady CTpyKTyp U COOBITHI.

Bcs ctpykTypHas npoekius 3Toro rpada MokeT ObITh OrpykeHa B n+ |
MepHOE MHOT000pa3ne, OHOW U3 KOOPIUHAT KOTOPOTO SIBISIETCS BPEMS, a OCTAJIbHBIC
n KoopauHat (OPMHUPYIOT B KaXKIbIi MOMEHT BPEMEHH HEKOTOPOE 1 MEpHOE
MHOT000pa3ue , COOTBETCTBYIOIEE TEOMETPUH IPOCTPAHCTBA , B KOTOPOM
B3aMOJICHCTBYIOT MEXY COOOM CTPYKTYPBI U OKPY’KarOIHe UX TTOJIS.

B kauecTBe cTpyKTypHOI MpoeKuuu rpada Mbl oJIy4aeM HeKoTopoe n+ 1
MepHOE MHOT000pa3ne, HAOMUHAIOIIEE CETh C HUTSIMHU KOHEYHOW «TOJIIIUHBI»,
CKOpee KaHaTaMH WJIM CTPYHAMH, W CETh C UMEIOIIUMH HEKOTOPBIH «00BeM»
CEUCHHsSI HUTSIMHU , BIIOKCHHOE B YK€ yHOMsiHyTOe n+ 1 MepHoe npoctpaHcTBo. [Ipu
9TOM CEUCHUSMH KaHATOB WIIM HUTEH SIBIISIFOTCS TEOMETPUYECKUE 1 - MEPHBIC
MHOT000pa3usi, COOTBETCTBYIOIINE TEM MIIM HHBIM CTPYKTypaM H UX CBEPX -
OJVKHUM TIOJISIM. DTOT MOJXOJ SIBJISIETCS B KAKOK-TO Mepe 0000IIeHueM TeOpHur
CTPYH B KBAaHTOBOW TEOPHH TIOJIS.

Bynem Ha3bIBaTh, KaK U MPEKIE, ITO CTPAaHHOE BeTBsIIeecs n+ 1 MepHoe

MHOroo0pasue CTpyKTypHoi npoekuueii rpada crpyktyp u coObituil. OnHako, B
OTJIMYME OT MPEbIAYIIEro paCCMOTPEHMS, 37ECh, B 3TOH OoJiee moapoObHOM Moenn
y’K€ MOKHO YY€CTh TO, 4TO HE OBIIO PACCMOTPEHO HAMH paHee, a IMEHHO
B3aUMOJIEUCTBUE CTPYKTYP C HENIPEPHIBHON KOMIIOHEHTOW OKPY>KAIOIIETO UX TOJS.
Kpome Toro, MokHO 6osee TIIyO0Ko 3ariIsiHyTh B MEXaHH3M HETIOCPEICTBEHHOTO
B3aUMOJICUCTBUS CTPYKTYpP M CHCTEM, HHTEPIPETHPYS B3AMMOJCHCTBHE KaK
nepe3amMblKaHue TPaHUL] CBepPX -OJNMKHHUX MOJIEH CTPYKTYpP U CUCTEM.

Hamum Gonee neTanbHOE ONpeeieHue MOHATHS On(ypPKAIIMOHHOTO MPOoIecca.



Ilpoyeccom, 6 kKomopuwlil 6KI0UEHA UCCNEOyeMas HAMU CUCmeMd
(cmpykmypa), Oy0em Hazvleams 4acmy CMPYKMYPHOI RPOEKUUU 2pagha cmpyKkmyp
u coovimuil, 6KIOUAIOWLAA 6 CeDA HEKOMOpPYIo Yacms mpaekmopuu 6 n+1

MEPHOM 2e0MempuUiecKom npoCmpancmee OAGHHOI cucmemsl (CmpyKmypot) , HOO
KOMOopOli ROHUMAemcs HeKOmopoe MHO2000pazue, KOmopoe Mbl Gy0em HA3bl6amp
no ananozuu ¢ meopueil OUHAMUYECKUX CUCHEM «<MUPOGOIL IUHUEI» CIPYKMYPbl
COBMECHIHO CO C8EPX - OJIUNHCHUM NONEM, A MAKIHCE <MUPOGYIO TUHUIO» 6 MOM JHce
MHO02000pa3uu KOHMUHYAIbHOU YACHU OIUNHCHE20 NONA UCC1e0yeMOll HAMU
CIPYKMYPbL C 6KIIOYEHHBIMU 8 Hee «<MUPOSLIMU TUHUAMU» OPY2UX CHPYKHLYD
(cucmem), pacnonoscennsix 6 Gauxicnem none naweii cmpykmypet. Illpu smom noo
«MUDPOBLIMU IUHUAMU» IMUX CMPYKIMYP MAK Hce KAK U «MUPOGOU TUHUEIL»
Hauwiell CMPYKMypol, RHOHUMAEMCA <MUPOGAS TUHUS» CAMOU CHPYKHLYPBL C eé
ceepx - OIUNCHUM ROTIEM.

Ecmm ctpykTypa ydacTByeT B OM(YPKAIIMOHHBIX COOBITHSAX, TO ONMCAHHE
npoIiecca CTaHOBUTCSI HEOJHO3HAYHBIM U HEOOXOAMMO paccMaTpUBATh HECKOJIBKO ( a
BO3MOXKHO, 1 OECKOHEYHOE YHMCII0) BO3MOXKHBIX IPOIECCOB, COOTBETCTBYOIINX
JMHAMUKE HaIlel CTPYKTYpHI.

HazoBeM 3Ty COBOKYITHOCTB MPOIIECCOB — OUPYPKAUUOHHBIM RPOUECCOM,
COOMEem CmayouUM OAHHOI CHPYKmype.

Ilomuepkuem €le pa3 OCHOBHOM NPUHLHWI, 3aJ0KCHHBII B Hame
paccMoTpeHre. Mpbl OpHEHTHpYyEeMCS Ha CHUCTEMYy WM Ha CTPYKTypy Kak Ha
MEPBUYHOE, YTO €CTh B OKpYKamomleM Hac Mupe. VIMEHHO cO CTPyKTypamH HIU
CUCTEMaMH TPOUCXOJAST BCEBO3MOXKHBIE TMpOIECChl. VIMEHHO CTPYKTYypBl WU
CUCTEMBI B3aUMOJICHCTBYIOT MEXKIYy COOOH M CTPEMATCS COXPaHUTHCS IPH BCEX
NPOUCXOMSIMIMX € HHUMH Tporeccax. [lporecchl XapakTepu3yloT JIHHAMHUKY
W3MEHEHUS CTPYKTYp WM CHCTEM, X POKAeHHs U rudenu. Eciu cTpykTyphl HET, TO
HET TpoIllecca, C Hel CBA3aHHOTO.

Host reOMETPHUYECKOTO OTIMCaHUs OudypKaMOHHOTO mpolecca
JIOTIONIHUTENBHO K n+1 MepHOMYy  TeOMETPUYECKOMY  MPOCTPAHCTBY
OIMCHIBAIONIEMY CTPYKTYPHYIO TIPOCKIMI0O MOIU(PHUIMPOBAHHOTO HAMU TaKUM
o0Opa3om rpa)a CTPYKTYp M COOBITUH HEOOXOIUMO J00aBUTh, KaK 3TO MbI JICIaIN
panee, emie U OM(YpKAIMOHHYIO KOOPAWHATY, KOTOpas, B CBOIO OYEPEIb, MOXKET
NpeACTaBIATh c000i MO0 ITUCKPETHOE MHOXKECTBO TOUYEK, JHOO CYETHOE WX
MHOKECTBO, 00 OJHOMEPHYIO0 KOHTHUHYAIbHYIO OCh, IN0O HEKOTOPOE abCTpakTHOE
MHOKECTBO.

PaccMoTpeHHbIe BBIIIE ONPe/IeICHUs TO3BOIISIOT /I KaXKJI0W U3y4aeMOi
CTPYKTYPHI (COBMECTHO C €€ KOHTPOJUIEPOM U OIMKHHUM TOJIEM) BBECTH IS
3a/IaHHOTO MMPOMEXYTKa BPEMEHH KaK TOHSATHE OJJHO3HAYHO Peali30BaHHOTO
nporecca, Tak 1 OudypKanroHHOTo Mpoliecca, TO €CTh COBOKYITHOCTH BCEX
MPOIECCOB, KOTOPBIE MOTJIH OBl OBITH peaM30BaHbl KaK B MPOIIIOM, TaK U B
Oy/ylieM Ha BpeMEHHOM OTpE3Ke JaHHOTO Tpoliecca, B CiIydae eclid B HEKOTOPBIH
HYJIEBOM MOMEHT BPEMEHU COCTOSIHUE CTPYKTYPHI, €€ KOHTPOJUIEpa | MOJIST U3BECTHBI.
Ecnu koHKkpeTHast peanuzanus 6udypKaMoHHOTO MpoIiecca JAHHON CTPYKTYPhI
MPEJICTABISIET BBITSIHYTOE BJIOJIb OCH BpEMEHH TpyOuaToe n+1 MepHoe

MHOT000pa3ne, CEYeHNEM KOTOPOTO B KaXKIBI MOMEHT BPEMEHH SIBISIETCS
reoOMeTpUUECKOe MHOr000pasue, COOTBETCTBYOLIEE OIMKHEMY TIOJI0 TaHHOU
CTPYKTYpBbI, TO COOTBETCTBYIONHMH ON(YPKALMOHHBINH IPOLECC MPEJICTABIICT YK
MHOr000pasue ¢ O0JIbIIEH Pa3MEPHOCTBIO0. DTy HOBYIO pa3MEpHOCTH JAET
OudypKaMoHHasE KOOP/MHATA.



Jiis ka0 CTPYKTYpHOU peann3auun OuQypKamrmOHHOTO MPOIecca MOKHO
BBECTH HEKOTOPOE 1 - MEPHOE TpyOUaToe BETBSIIEECS] MHOr00Opas3ue, sIBIIAIOIIEEeCs

COBOKYIMHOCTBIO I'PaHHUL] OJIMKHETO IMOJIs Hallel CTPYKTYphl Ha OTPE3Ke BPEMEHH,
ornpeensouneM 61dypKalnoHHBINH MPOLECC, COOTBETCTBYIOLINH JaHHON cucTeMe
(ctpykType). B 00BEMe, orpaHHueHHOM ATOW TPAHUIICH CYIIECTBYET ellle KaK
MHUHHMMYM, JIBa TUNA TPyO4aThIX BETBALIUXCS 0OBEMOB,.

1.I1epBblil U3 HUX — 3TO OIIPENEICHHAs HAMU PaHEE «MUPOBAs JIMHUSA» ,
COOTBETCTBYIOLIAS H3y4aeMOM CTPYKTYpE U €€ CBEPXOIMKHEMY TOJIIO.

2. Bropoii (uam TouHee — BTOPBIE) — 3TO «MHUPOBBIC TUHUU» IPYTUX CTPYKTYP,
HaXOJAIINXCS B OJIVDKHEM I10J1€ U3y4aeMON HaMU CTPYKTYPBI.

ITpu 3TOM «MHpOBast JIMHUA», COOTBETCTBYIOIIAS UCCIIENYEMOM CTPYKTYpE,
HAXOJIUTCS B «IIEHTPE» TpoIiecca — Mporece Kak Obl «HaaAeT» Ha Hee. OHa ABIsSeTCS
«CTEP>KHEBOI» HUTHIO KaHaTa . Ho B KaHaTe- mpolecce NpUcyTCTBYIOT APYTUe HUTH —
«MHUPOBBIE JINHUU» JPYTHX CTPYKTYpP. DTH HUTH — «MUPOBBIE JINHUU» MOTYT BXOJIUTh
B MIPOLIECC —KAHAT, M BBIXOAMUTH U3 HETO, IIPH 3TOM CaM MIPOLECC BXOXKICHUSI 1
BBIX0/1a MOXKET OBITh IJIABHBIM U CKAYKOOOPAa3HBIM, IETEPMUHUPOBAHHBIM U
OouypKkamoOHHBIM.

OpHako, BBIICNMB TOT WM HHOW KOHKPETHBIH MpoIiece, MBI IpeHedperaeM
BCEU TOM YaCThIO MOJIS CTPYKTYPHI, KOTOpAsi, KAaK Mbl CUMTAEM, JIEKHUT BHE JAHHOTO
npouecca . UMEeHHO 13 3TOro moJisi BXOAST B MPOLIECC HOBBIE CTPYKTYPHI HIIN
cuctembl. Ho Tak Kak MbI HCCIelyeM TOJIBKO HAIl MPOLECC, TO Mbl HE MOXKEM 3HATh
KOI'Zla, KaK U Kakas HOBas CTPYKTypa MOMAJET B UcCIeAyeMbIil Hamu npouecc. He
3aBUCHMO OT TOTO, IIONAJAET JIU B [10JI€ HALIETO 3pEHUs], HOBAas CTPYKTypa
JeTEepPMUHUPOBAHHBIM WK OU(ypKalMOHHBIM 00pa3oM, AJIs HAac Kak HccieqoBaTenei
NIOSIBJICHUE HOBBIX BXOISLINX B IIPOLECC CTPYKTYP SBIIAETCS HA HAIIEM yPOBHE
paccMOTPEHH HENPEICKA3YEMBIM 3apaHee SIBIICHUEM — TO €CTh TAKUM SIBJICHUEM,
KOTOPOE Ha3bIBAIOT CIIOBOM — «CITy4aiiHOe». VIMEHHO Takue — «CIy4aiHbIe» SBICHHS
MOT'YT OKa3aThCsl HanboJiee ONacHbIMU AJIS U3y4aeMOl HaMU CTPYKTYPbl, UMEHHO
JUIS IPeIBAPUTEIBHOTO aHAIN3a BO3MOXKHOCTH MOSIBIICHUS B OJIMKHEM T0J1e
CTPYKTYp, HECYILIMX OMACHOCTb Ul Hallel 1 He0OXOAMMO UCCIIE0BATh HE TOJIBKO
B3aMMOJEHCTBHE CTPYKTYP M CUCTEM B paMKaX €IMHUYHOI'O IPOIIECCa, CBA3AHHOTO C
JTAHHOM CTPYKTYpOH, a M3y4aTh B3aUMOJICHCTBUE B O0JIee IMUPOKOM KOHTEKCTE,
KOTOPBIM MBI Oy/IeM Ha3bIBaTh 63AUMOOCUCMEUEM DUPYPKAUUOHHBIX NPOUECCOE.

Tax ke , Kak Mbl IOCTPOWIJIH MOJIENTb OU(hypKalIMOHHOTO TIpoLiecca,
COOTBETCTBYIOILLETO JAHHON CHUCTEME WM CTPYKTYPE, Mbl MOXKEM ITOCTPOUTH
aHaJIOTHYHBIE OM(ypKAIMOHHBIE TPOIECCHI [UI OMHCAHUS TUHAMUKA APYTHX
CTPYKTYp M CHCTEM, BKIFOUCHHBIX B MHPOBOI1 rpad CTPyKTyp U coObIThil. Takum
06pazomM, MHOTOOpa3ue, MOJIETUpYIoIee TMHAMUKY BcelleHHOT MOXeT OBITh
MOKPBITO HEKOTOPBIM MOKPBITHEM U3 MOAIPOLECCOB, COOTBETCTBYIOIIUX Pa3IMYHBIM
cTpykrypam. Ecim Ham ynanock Obl MpoaHAIM3UPOBATh JHHAMUKY JIBIKCHHS
CTPYKTYP B KaXJIOM U3 TaKHX TOATPOIECCOB, TO ISl KAXKIOTO U3 HUX MBI MOTJIH OBl
OIpEeAEINTh Kakasg cucTeMa (CTpyKTypa) BBIILIA U3 HErO U B KAKOH MOMEHT
BPEMEHU. A TaKk KaK y MHOTUX M3 3TUX IIPOLIECCOB UX IPOCTPAHCTBA IIEPECEKAOTCS,
TO TEM CaMbIM MOKHO OBLIO ObI ONPENENNTh, KOTrJla U Kakue CTPYKTYphl BOLIUIU B
JIpyrHe MpOLECCHI.

Taxum 00pa3oM, 0THOBPEMEHHOE PACCMOTPEHUE Psijia MPOLIECCOB, COOTBETCTBYIOIIUX
OJIM3KHUM CTPYKTypam, MO3BOJISIET NPUHIUITHAIBHO PELIUTh Ipo0ieMy
HEOIPENEICHHOCTH, CBA3aHHOM C BXOXKJIEHUEM B TOT MJIM MHOM MPOLIECC HOBBIX
CTPYKTYp, TO €CTh Ha APYTOM YPOBHE CJII0)KHOCTH OIPEIENIATh TUIl U BpEMsI
B3aUMOJICHCTBUS CTPYKTYp, BXOAIUX B OuypkanmonHsiit npouecc. [pumensis



3aTEM K KaKJIOM M3 JJIEMEHTAPHBIX MPOIIECCOB, COOTBETCTBYIOIINX ONPEAEIEHHON

CTPYKTYype, NOAXO0A, pa3paboTaHHBIA HAMH paHee 17151 6osiee IPOCTOro Ciryvas,

MO>KHO, TaK K€ KaK ¥ paHee, BBECTH IOHATHE CBSI3HOCTH MPOIIECCa U CBA3aHHOCTH

CTPYKTYyp. B 3TOM citydae BHyTpeHHsIsI T€OMETPHS CBSI3aHHBIX MEXIy COO0I0

CTPYKTYp, BBOAUMAsSI HAMH T10 AaHAJIOTUH C MPEIbIAYILIUM PACCMOTPEHHUEM,

HAKJIaJIIBAETCS HAa TEOMETPHIO TI0JIS, JOPMHUPYS HOBYIO TEOMETPUUECKYIO CTPYKTYPY.

OOBIYHO , €CITH HE CYIIECTBYET OBICTPO MEPEMEIIAIOIINXCS ar€HTOB, TO MEXKTY STHMU

JIBYMsI TEOMETPHUSIMU BO3HUKAET HEKas JIOKAJIbHAs CBSI3b U HOBAs FEOMETPHSA

JIOKaJbHO HAKJIAIbIBACTCS HA CTApYI0, OPMHUPYST METPHUECKOE TIPOCTPAHCTBO MHOTIA

Jlayke COBMaJarollee ¢ MPOCTPAHCTBOM MOJIS (B ClIydae MOJIHOM OHOpOoAgHOCTH). B

cJy4ae HEeIMOJHON OTHOPOJHOCTH B HOBOM MPOCTPAHCTRE MOSBISAIOTCS HOBBIE

MOTEHIIMAIIbI, HOBBIE BOJIHBI U HOBBIE CTPYKTYpbI. IMEHHO Tak MPOUCXOIUT IIpH

(hopMHpOBaHMN MaTEPUATBHBIX MAKPOCTPYKTYP.

CoBceM 1o ApyromMy MpOUCXOANT, €CJIM HOBasi TeOMeTpHst POpMHUpYyeTCs areHTaMu

CBSI3H, MIEPEMEIAIONIMMHUCS B TPOCTPAHCTBE MO C OONBITUME CKOPOCTSAMU. B a3TOM

ciy4yae HOBas TEOMETPUS CTPOUTCS YKE€ HE Ha JIOKAJIbHBIX CBA3SX U COOTBETCTBUE

MEPBUYHON U UHIYIIUPOBAHHON T€OMETPUN MOXKET CTaTh KaK YrOJAHO CIOXKHBIM. B

MPUHIIKIIE, TP OECKOHEYHOH CKOPOCTH areHTOB CBSI3W HOBAas U CTapas reOMEeTpUr

MOTYT CTaTh a0COMOTHO HE3aBUCUMBIMH JIPYT OT JIpyTa.

OcCHOBHO# MPOOIIEMOH B pean3aliiy OMIMCAHHOTO ITOIX0a SABISETCS
HEOOXOJUMOCTh OTBICKaHHS CPEAN OTPOMHOTO KOJIMYECTBA MPOLIECCOB,
COOTBETCTBYIOLIUX PA3IMYHBIM CTPYKTYpaM, TAKUX, KOTOPbIE C MUHUMAIbHBIMHU
3aTpaTtaM¥ BPEMEHHU HCCIIEIOBATENS CHUMYT XOTS OBl YaCTHYHO MPOOIEMyY
«CIYy4YallHOCTH» BXOXACHUS «MUPOBBIX JIMHUIT» TE€X WIHM UHBIX CTPYKTYpP B IpOILEcC,
COOTBETCTBYIOIIMN TAHHON CTPYKTYpPE WIN CHCTEME.
daxTHYEeCKH, 331a9a COCTOUT B ONTHMAIBHOM C 3TOW TOYKH 3pEHHS BEIOOpE
MOKPBITHSI MHOT00OpPa3usi, COOTBETCTBYIOIIETO JUHAMHUKE HCCIIETyeMbIX HAMU
CTPYKTYP.
31ech TOXKe CYIIECTBYIOT KAK MUHUMYM J[Ba acleKTa
- «acCHeKT coceaei»

- HepapXW4YeCKHUH acreKT.

«acnekm coceoei».

Ecnu MBI paccMOTpUM BCIO COBOKYITHOCTH OM(YPKAIIMOHHBIX TIPOIECCOB

COOTBETCTBYIOIIUX CTPYKTYPaM C MaciiTaboM, IPUMEPHO aHAIOTUYHBIM MaciTady

Halel CTPYKTypbl, TO UX MOXKHO Pa3feNnTh KAk MUHUMYM , Ha JiBa Kjacca.

1. Tlpoueccsl, nepecekaronuecs ¢ HAIIUM MPOIECCOM, TO €CTh TaKHUE MPOLIECCHI, Y
KOTOPBIX OJIMKHEE TOJIE CTPYKTYP, KOTOPHIM OHH COOTBETCTBYIOT, Ha KAKOM — TO
MIPOMEKYTKE BPEMEHH MEPECEKAIOTCS C HAIIMM MPOLECCOM.- 3TH IIPOLECCHI
dhopMupyrot

bnuscnee none oannozo npoyecca.

2. Tlpomecchl, He MepeceKaromuecs ¢ JAHHBIM IPOLECCOM- (hOpMUPYIOT

Jansnee none oannozo npoyecca.

CymiecTByeT emie 0JMH KJIacC MPOLECCOB, JIEKAIINN HA TPaHHULIE MEXKAY JaJIbHUM U

OMKHUM TIOJIEM, 30HAa TEepecedeHHs KOTOPBIX C HAIIUM TPOIeCCOM Mana. Takue

MPOIIECCHl MOTYT 00pa30BaTh

Hozpanuunsle K 0aHHOMY RPOUECCY RPOUECCHL.

OHu Xe MOTYT paccMaTpUBaThCA KaK IpaHUIa MEXAY OJIMKHUM M JAIbHUAM MOJISIMHU

JTAHHOTO TIIpoLecca.

IMeHHO COBMECTHOE HCCIIEIOBAaHUE YKA3aHHON COBOKYITHOCTH MTPOLIECCOB H

COCTAaBJISIET «aCIEKT COCENIeH» B TEOPUHU B3aHMOIEHCTBUS MPOIIECCOB.



- «UepapxuyecKuii ACneKm».
- Hepapxudeckuii actieKT B KAKOM TO CMBICTIE SBIISETCS 0000IIeHIEM
PacCMOTPEHHOIO HAMH paHEEe B3aMMOJICHCTBHS KBaHTA U BOJHBI.
Bcskyio COBOKYITHOCTB B3aMMOICHCTBYIOIIMX MEXKTYy COOO0M CTPYKTYp, BKITIOUYast
CI0Ja X OJIM)KHUE MOJISL M KOHTPOJUIEPHI, MOXKHO, C OOJIBLINM MJIM MEHBILIUM
OCHOBaHHMEM, PACCMATPUBATH KaK HOBYIO CUCTEMY WIIH CTPYKTYpPY CIEIYIOIIETO
YPOBHS UEPAPXUU CO CBOMM HOBBIM KOHTPOJJIEPOM U HOBBIM IOJIEM, OJIMKHUM U
JnanbHuM. Eil B COOTBETCTBUE MPUBOIUTCS HOBBIM MPOLIECC, KOTOPBIA MOKHO CUUTATH
nporeccoM 0oJiee BBICOKOTO YPOBHS HEPAPXUH, YEM UCCIICTyEeMbIi HAMH.
Conocrasnenue uHdopmaiu 00 o6oux mporeccax, HaXoJAIUXCS Ha Pa3InuHbIX
CTYIICHSIX UEpapXUU U UCIIOIb30BaHUE €€ Ul IOJIy4YEeHHs 3HAaHUM O TUHAMUKE
UCCIIEyeMOM CTPYKTYpPbI M IIPECTABISIET OJHY U3 PoOJIeM TeOpUH B3aUMOIeHCTBUS
IIPOLIECCOB. 3/1€Ch MOYKHO HCIIOJb30BaTh MJEU aCUMITOTUYECKOW MaTEMAaTHKH
(MeToJ cpallluBaeMBbIX Pa3ioKEHUN).

Mepbl B3auMo/ieiicTBHS MPOLECCOB.

Tax kak MoHsATHE B3aUMOAECHCTBHSI OM(YpKALIMOHHBIX MPOLECCOB sIBJIsETCS Oosee
CJIO’KHBIM, YeM MOHATHE B3aUMOJEHCTBHS CTPYKTYp, TO JUISL €ro ONKMcaHus Tpedyercs
HECKOJIBKO NTapaMeTpOB
Acnekm coceoeil.
1.IIpocreiimmm ciaydaeM pacCMOTPEHHUS ABIISIETCS Cly4yai IByX MPOLIECCOB, OIMKHHIE
MOJIsI KOTOPBIX HE TMEPECeKaloTCs B B MPOMEKYTKE BPEMEHH, 00IIeM ISl 000uX
paccmaTprBaeMBbIX IpoIeccoB. B 3TOM cityyae Kaxablil U3 MPOLEecCOB OTHOCUTCS K
JanbHEMY TOJIIO IPYroro mpouecca. B mepBoM mpuOIMmKeHUN MOXHO CUUTATh, YTO B
9TOM CITy4ae 3TH MPOIECCHl HE B3aUMOCHCTBYIOT BooOme. OmHako, mpu boee
rIIyOOKOM pacCMOTPEHHH OKa3bIBAETCS, YTO B3aUMOJICHCTBHE TAKHUX MPOIECCOB
MOYeET OBITh YUTEHO CIIeIyIOIUM 00pa3oM. JlanbHee mose, B MPUHIIHIIE, TOJHKHO
CYILECTBOBATh HE3aBHUCUMO OT CTPYKTYP M XapaKTEPU3yeTCsl HEKUM MOTEHIIAIIOM .
Cy1iecTBOBaHHE CTPYKTYpPbI U AMHAMHKa €€ B OJMKHEM I0JIe OKa3bIBaeT HEKOTOPOE
BO3/ICHCTBHE Ha JJaJIbHEE 10JI€ B TOM YHCJIE U B paiioHe pacloyioxKeHUs CTPYKTYPHI,
LEHTPUPYIOLIEH B3aUMOJICHCTBYOIIUE TPOLECCHl. DTH U3MEHEHHS IOTEHIINAIO0B
BBI3BIBAIOT B CBOIO OY€pE/Ib U3MEHEHHE MOBEJICHUS CTPYKTYP, LIEHTPUPYIOLINX
npoueccel. TeM cambiM 00a mpolecca N3MEHSI0TCS 0 CPAaBHEHUIO € TEM
TMIIOTETUYECKUM CIIy4aeM, KOI/la LIEHTPUPYIOIINE UX CTPYKTYpbl OTCYTCTBYIOT.
Taxum 00pa3om, Mepoit B3aUMOJIEHCTBHS POLIECCOB B ATOM CIIydae SBISIETCS Mepa,
XapakTepHu3ylollas JMHAMUKY W3MEHEHUs OTECHIIMAIOB AaJIbHEr0 s KaXKI0TO U3
IPOLIECCOB MOJIS MPH HATWYHUU APYTOro MpoLecca Mo CPAaBHEHHIO C TEM CIIydaeM,
KOTJ]a BHEIIHUH MpoLecc OTCYTCTBYET. DT U3MEHEHHSI MOT'YT ObITh OLIEHEHbI
TEOPETUUECKH ITyTEM PACCMOTPEHHUS TPEX CIy4aes.
1. Amnanu3s nepBoro mporecca, MpoXoSIIEeTo B 3aJaHHOM AAJbHEM M0JI€ IPH
OTCYTCTBHH BTOPOT'O IpoIiecca .
2. AmHanmu3 BTOpOT0 MPOIIECCa, MPOXOAIIETO TOM K€ BHEIITHEM IT0JIE TIPH
OTCYTCTBHH IIEPBOTO.
3. CoBMecCTHBIN aHATN3 JUHAMUKHA 000X TIPOIIECCOB.
W3meHeHune napaMeTpoB MPOLECCOB B TPETHEM CIIydae MO CPABHEHHIO C IBYMS
MEPBBIMU — U €CTh PE3YJIbTAT B3aUMOJICHCTBUSI.
Ecnu m3ydaercs B3aMOIEHCTBHE PACTIONIOKEHHBIX B OJIM)KHEM TI0JIE APYT
OTHOCUTEJIFHO JPyTa WK MOTPAaHUYHBIX MPOLIECCOB, TO 3[€Ch MOSBISIOTCS IPYyTrUe
napaMeTpbl B3aUMOECHCTBUS, CPEU KOTOPBIX NEPBBIM MOYXKHO CUUTATh a0COIIOTHBIH



WIIN OTHOCHUTEIBHBII 00BEM MepecedeHust MPOIecCOB KaKk MHOTOOOpa3uii.
AOCOMIOTHBIN 00bEM MPECTABIISET COO0M MHTErPaI 10 BPEMEHH B3aMMOICHCTBHS OT
o0bema o01Iero OMmKHEro ot 000MX B3aMMOACHCTBYIOMIUX MPOIECCOB . MOXeT
OBITH BBEJICH TAaK)K€ U COOTBETCTBYIOIINI OTHOCHTEIBHBIH 00hEeM, KOT/1a 3Ta
BEJIMYMHA JICTUTCS Ha 00hEM OJTHOTO M3 B3aMMO/ICHCTBYIOIINX MTPOIECCOB.

B HeKkoTOpBIX Cilydasix MOXKHO B Ka4eCTBE IapamMeTpa B3auMOJICHCTBUS Ha 3TOM

YPOBHE UCMOIb30BAaTh MPOMU3BOJHYIO [0 BPEMEHHU OT BBEJCHHON HAMH BEJIMYMHBL. TO

€CTbh 00BEM OJIMIKHETO TTOJIS, OOIIHIA /1T 000MX MPOIIECCOB B JAHHBIH MOMEHT

BpemeHnu. [l Gosee moipoOHOTo aHaIM3a B3aUMOACHUCTBUS MPOIIECCOB MOXKET OBITH

UCIIOJIb30BaHa U BTOPas NPOU3BOHAs OT 00beMa B3aUMOAEHCTBUS 110 BPEMEHH,

XapaKkTepu3yIollas CKOpOCTh U3MEHEHHUS 001ero oobemMa OJIMKHEro 1mosis 00oux

IIPOLIECCOB.

Hpyrum, 60see BaKHBIM KPUTEPUEM B3aUMOJICHCTBUS B 3TOM CIIydae sIBJISETCS
COBOKYIHOCTb BEJIMYMH, KOTOPbIE MOTYT ObITh Ha3BaHbl apaMeTpaMu 0OMeHa
CTPYKTYP.

1. TlepBbIM M3 HUX MOXET CUUTAThbCA 00bEM, 3aHUMAEMbIIl MUPOBBIMU JIMHUSMU
CTPYKTYp, PacroJIaratoluxcsi B TOM 4acTu OJIMKHEro MOJIsl, KOTopas sSBISeTCs
o01eit 17151 000X B3aMMOAEHCTBYIOIIMX MTPOLIECCOB. DTO MPAKTUYECKH BEIUIMHA
HHTETpajia OT MEpPHI (IEHCTBUSA) BCEX CTPYKTYP , PACTIONIOKEHHBIX OJHOBPEMEHHO
B OJIMDKHEM T10JI€ 00€HUX CTPYKTYP, HEHTPUPYIOMINX B3aUMOACHCTBYIOIIHE
MPOIIECCHL. JTa BEIMYMHA XapaKTEPU3YEeT CTEIICHb OOIIHOCTH
B3aUMOJICCTBYFOIIHX MPOIECCOB. MOXKHO JJaXKe BBECTH MPUOTMKECHHBIH
KPUTEPHIA, TIO3BOJISIOIINIA OTIPEIEIINTh, KOTJ]a 00a B3aUMOCHCTBYIOIIHE
MpolLecca NPaKTUYECKH HE MOTYT OBITh Pa3AeieHbl U KOTJa UX MOXHO
paccMaTpuBaTh Kak €UHBIA HETOCTHBIN Ipouece. TakuM KpUTEpUEM MOXKET
SIBIISITHCSI IPUHAIIICKHOCTh «MHPOBBIX JIMHUI» IEHTPUPYIOIIUX CTPYKTYp 000X
MPOIIECCOB K O0IIIeH A1 000X MPOIIECCOB YaCcTH OJMKHETO TOJIS.

2. Ilpu npoxoKIEHUH MPOLECCOB «MUPOBBIE IMHUM» PA3IUIHBIX CTPYKTYP MOTYT
BBIXOJUTDH U3 OJIMXKHETO TIOJISE OJJTHOTO TPOLIECCa U BXOIUTH B OJIM)KHEE TT0JIe
JpYyTroro mpolecca, a Takke oka3aThes B o0meit yactu o6oux npoueccos. [1pu
9TOM IPOUCXOAAT KaUeCTBEHHBIE U3MEHEHHS CAMHX B3aUMOJIEHCTBYIOIIUX
MPOLIECCOB. DTU U3MEHEHUS UHTEIPATIbHO MOTYT OBbITh XapaKT€pPH30BaHbI JINOO
YHCJIOM CTPYKTYp, NEPEUIEAINX U3 OJHOIO MPOoLEecca B APYTroM, WIH BOIIEIIINX
U BBIIEAIINX U3 001Iel yacTu oboux mporeccoB. Eciu cuuraTh 4TO «<MUPOBBIE
JIMHUU» CTPYKTYP, YUaCTBYIOIUX BO B3aMMOJIEHCTBUHU MPOLIECCOB, MOT'YT OBITh
U3MEpEeHbl 0JTHOM Mepoi (B KauecTBE KOTOPOH MOYKHO MCIIOJIB30BaTh 00BEM ITUX
MHPOBBIX JIMHUI) , TO BMECTO YHUCIIA CTPYKTYP, MOXKET OBITh UCIIOJIb30BaHA
CyMMapHasi Mepa BCEX CTPYKTYp, BOLIEAIINX B OJUH U3 B3aUMOJCHCTBYIOIUX
MPOLIECCOB (WM BBILIEIINX U3 HETO), TM00 Mepa CTPYKTYp, BXOIALIMX (WIN
BBIXOJISIIIINX) B 00IIMIT 00BeM B3aMMOICHCTBYIOIINX MTPOIIECCOB. DTH ITapaMeTphl
JOJDKHBI XapaKTePHU30BaTh CBOCOOPA3HBIM «OOMEH BEIIECTB» MEXAY
MIpOLIECCaMU.

Tax KaKk MBI paccMaTpuBaeM OM(ypKaMOHHBIE POILIECCHI, TO HEKOTOPHIE CTPYKTYPHI,
BBIIIEAIINE U3 OJHOTO MPOIECCa, U MEPEHIEANINE B IIPOLECC ¢ HUM
B3aMMO/ICHCTBYIOIIHH, OJTHOBPEMEHHO ¢ MEPOU HECYT TaKKe WH(POPMAITUIO O

O ypKkamOHHBIX MpoIeccax, MPOUCXOAMBIINX B HEJpax Mpolecca, U3 KOTOpPOro
OHH TOJIBKO YTO BBIIUIA. B3auMOIENCTBHUSA C KOHTPOJUIEPOM MPOLECCa, B KOTOPBII
OHA TOJIBKO YTO BOIIUIA, CTPYKTYpa U3MEHSIET BEPOATHOCTh PEIN3ally TOTO WK
WHOTO Oyymiero OudypKaruoHHOTO cOOBITHS. TeM caMbIM Kaxaast «xMApPOBast



JUHUS», TIepeLIeIasi U3 OAHOT0 Ipoliecca B APYroil, HeceT ¢ co00il He TOIBKO
HEKOTOPYIO MepY, HO M HH()OPMAIIMOHHBIH KO/ O MIPOM30LIECIIINX B COCETHEM
nporecce paHee COOBITHAX, TO €CTh HECET ¢ C000i HEKOTOpyro nHpopManuio. Jta
uH(pOpMaIUs BOCTIPHUHUMAETCS KOHTPOJUIEPOM MPOIIEcca M MOXKET OBITh MpeBpaIieHa
UM B «3HaHHE», KOTOPOE MO3BOJIHT €My MPEICKa3aTh BApUAHTHI B3aUMOICHCTBHS
IPOLECCOB B OyaymieM 1 00ecrieunTh 6e301acHOCTh IIEHTPHPYIOIIEH Mmpoecc
CTPYKTYpbL. HEKOTOpBIE THITBI CTPYKTYp HECYT C COOOH OYEeHB Malyt0 Mepy, HO OYCHb
Oonpmoi 00beM nHpopMmarmu. Takue CTPYKTypbl MOTYT OBITH Ha3BaHbI
uHpOpMarMoHHbIMU. [Ipy HATMYUK TaKUX CTPYKTYP B3aUMOJICHCTBUE TPOIIECCOB
MOXKET OBITh PAa3JENICHO , TAaK )K€ KaK U B3aMMOJICUCTBHE CTPYKTYPHI ¥ MOJS (1
B3aMMOJICHCTBUE CTPYKTYpP MEXAy co00i) Ha MaTepuaibHOe (0OMEH MepamMu
CTPYKTYp) 1 uH(popManmoHHoe (00OMeH HHPOPMALINHU, KOTOPYIO HECYT «MHPOBBIE
JMHUH» CTPYKTYP, NEPEXOSIINX U3 OJHOTO MpoLecca B IPYrom).

. Hepapxuueckuii acnexm.

B3aumoneiicTBre npoueccoB , MPUHAJIEKAIIMX K K pa3IMYHbIM YPOBHAM HEPaPXUU
HOCHUT COBEPIIEHHO MHOH XapakTep. 37eCh CYIIEeCTBEHHYIO POJIb UI'PAET MapaMeTp
CTPYKTYPHBIX U MOJIEBBIX , a TAK)KE BPEMEHHBIX MacIITab0B B3aUMOEHCTBYOLINX
nporeccos. [Iponecc, HaxomAIMiACsS B MaCIITAOHOW NEPAPXUH BEIIIE, OOBIYHO
BKJTIOYAET B ce0sI O/IMH, HECKOJIBKO MIIM OYSHb MHOTO TIPOLIECCOB 00JIee HU3KOTO
YPOBHS UEPAPXUH, B3aUMOJICHCTBYIOIUX MEKAY CO00I B COOTBETCTBUH C «aCIIEKTOM
cocenen»

[Tpu 5TOM HEOOXOANMO paccMaTPUBATH JBA OYEHD CHIIBHO PA3JIMYAIONINECS CITydast.
1. [Ipouecc HU3KOTO YPOBHA HEPAPXUH FEOMETPHUUECKU HAXOAUTCS BCE BPEMSI BHYTpHU
nporiecca, MpUHAIISKAIIEro K 00Jiee BRICOKOMY YPOBHIO Hepapxuu. B aTom cimydae
BHEIITHUH MPOIIECC YaCTUYHO (2 WHOTIAa M TTOJTHOCTHI0) (OpMHpPYET OIImKHEe U
JankHee MoJjie Mmpolecca MeHbIIero MacmTada. B cBoro ouepe/b, COBOKYITHOCTh
B3aMMO/ICHCTBYIOIINX TPOIECCOB 00JIee HU3KOTO YPOBHS HepapXuu (OPMHUPYET MEPY
CTPYKTYPHI , LIEHTpUpYIOLIeH npolecc 0ojiee BHICOKOTO YPOBHS HEPAPXUH.

B oTHomenun xe MHGOPMAIIMOHHOTO B3aUMOAEHCTBHSI MOKHO , 3aMEHSS CJI0OBO
«KOHTPOJIEP CTPYKTYPbI» CIIOBOM KOHTPOJUIEP MpoLecca, TAe Mo KOHTPOJLIIEpOM
Ipolecca MOXKHO IIOHUMaTh «MUPOBYIO JINHUIO» KOHTPOJUIEpa LIEHTPUPYIOILEH €ro
CTPYKTYPBbI, IOBTOPUTH BCE PACCYKJIEHHS, KOTOpbIe ObUIN BBIOIHEHBI HAMU IIPU
U3y4YCHHUN B3aUMOJIEHCTBUS KOHTPOJIEPOB KBAHTA U BOJIHBI U CTPYKTYPbI U MOJISL.

ITo apyromy oOCTOUT J1eJ10, €cJiu MpoLecc 0oj1ee HU3KOro YPOBHS UepapXun
HaXOJUTCs Ha TPpaHulle Ipolecca 0ojee BBICOKOro YpOBHS uepapxuu. Toraa
MHPOBast JUHUS LIEHTPUPYIOIIEH CTPYKTYpPbl HU3KOTO YPOBHS HEPAPXUH MOXKET
BXOJAUTH WU BBIXOAUTH U3 MUPOBOH JIMHUM CTPYKTYpPbI 00JIe€ BEICOKOTO YPOBHS
WepapXuH U HECTH B MUP WIIM IPUHOCHUTD U3 MHpa TOT WK HHOH 00BeM
UH(OPMAIUH, IPAKTUICCKHA HE BIHSISI HA MEPY OCHOBHOM CTPYKTYPBI(
COOTBETCTBYIOLIETO €il mpouecca). Takum 00pa3oM TIpaHUYHBIE IPOLECCHI MAJIOT0
MacmTaba CTaHOBSATCS Yallle BCET0 NepeHOCUNKaMU HH(OPMAIIAH /IS TIPOIIECCOB
O0BIINX MacmITabOB. DTO pacCyXICHHE €Il pa3 MOATBEPKIACT CYIIECTBCHHYTO
POJIb TPaHUIl B UHPOPMATMOHHOM B3aUMOICHCTBUH CTPYKTYP U TPOIIECCOB.
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Yacrs I1.
YesioBeuecTBo. CHHEPreTHYeCKMM aHAJIH3.

I'nasa L.
IlepBbIii B3ruIs1 1.

1. IlepBuuHoe onpeaeneHme.

Beinenum u3 npupoasl i JanbHeinero 6osee noapoOHOro pacCMOTPEHUS
HEKOTOPBIN 00BeKT —Henoseuecmao.

.Ymo smo maxoe ?
[lepBUUHBII OTBET HA ATOT BOMPOC JOCTATOYHO MPOCT.

Yenoseuecmeo - IMO COBOKYHHOCHIL JI00€I, HACENANOWUX GHEUIHUE 000104KU
naanemol 3emas.

Takoe omnpeneneHue SBISAETCS JOCTATOYHO KOHCTPYKTUBHBIM C TOYKH 3PCHUS
Hayajia McclieI0BaHuiA.

Hlouemy?

IToTroMy, 4TO OHO COAEPKUT AAHHBIE, MO3BOJIAIOIIME BBECTH AJIS ONUCAHMS
YelIoBeYeCTBa BCE TPHU S3bIKA HAYKHW: OOpA3HBIA, CIOBECHBIH, MaTeMaTHUECKUIl
[1,34,37].

A3zvix obpa3zos.

UenoBedecTBO MPOCTO TaK YBUAETh HENB3A. IJTO, B KAKOM-TO CMBEICIIE,
MOHSATHE a0CTPAKTHOE, MIO3TOMY Cpa3y COCTABHUTH 3PUTEIIBHBIN U CIIYXOBOH ero o0pa3
— JIOCTATOYHO CJIOXKHAS 3ajjavya, XOTs, [0 HallleMy MHEHHIo, pa3pemunmas. Hanpumep,
B Wjaeale 3TO MOTJIH OBl OBITh CyNep-KapTHHA WIH Cynep-QuibM, Ha KOTOPBIX
TIPEICTABICHBI BCE JTIOH, JKUBIIHME KOTJAa-IN00 HA 3emIIe.

Bosmoxxen u gpyroii ob6pa3. IlpenctaBeTe cebe KHHO, BHIEO WIH
KOMIBIOTEPHBIH (PUIBEM, B KOTOPOM B Pa3NMUYHBIX MaciiTabax mpejicTaBieHa KapTa
MOBEPXHOCTH 3eMJTH, Ha KOTOPOH H300paXkeHa AMHAMUYECKas KapTHHA M3MEHEHHUSI
BO BpEMEHH TUIOTHOCTH paclpeieNieHus Jojieil mo 3Toi moBepxHoctu [3,34,35,36].
Kak MHOTO HOBOTO M MHTEPECHOTO MOXHO OBIJIO OBbI M3BJIEYh M3 TAKOTO GuiIbMa. A
ecn Obl Takol (UIBM CONPOBOXKIANCS KApTUHAMM KU3HU IIOJei: Io0BU U
BOCTIMTaHUs JeTel, OOphOBI 32 CBOIO KU3Hb M KU3Hb CBOUX OJHM3KUX, TPATCAUSIMH U
pagoCTSIMH, 3eMJIEeNINEM U CKOTOBOJCTBOM, BOMHOW U TOProBieH, MyTeIEeCTBUIMHU
U PYKOBOJCTBOM MPEINPHUITHAMH, OAHKOBCKAM JEJIOM W MPEANPHHUMATEIHCTBOM,
MCKYCCTBOM U HayKOH, KOHCTPYUPOBAHUEM U pa3pyIlIEHHUEM, OTIBIXOM U TPYAOM, - TO
9TO MOr OBITH 3aMeuaTeIbHBIM 00pa3 ueroBedecTBa. B03MOXHO, HaWAETCsS Takoi
MPOIFOCEp, KOTOPHIA BO3BMETCS 3a CO3JIAHUE 3TOTO (PHIIbMA.

Hamre ompeneneHye MO3BOMSET TaKXKE paccMaTpUBATh YEIIOBEYECTBO Kak
0000mEnnyto BoaHy [1, 18], sneMeHTaMu - KBAHTaMH KOTOPOH SBJISIOTCS OTACIbHBIE



JIOJM, KaXABIH W3 KOTOPBIX 00JaJaeT OYeHb MHOTMMH (HO BOBCE HE BCEMM)
CBOMCTBaMH YEJIOBEUCCTBA.

Tem cambiM, HaHHOE OTpejeeHne BO30YKIaeT BCE YPOBHHU HAIIEH MaMSTH.
Ha sMonroHanbHOM YpOBHE KaXXAbId U3 HAC BOCHPHUHUMAET YEJIIOBEUYECTBO KAK OUCHb
OOJIBIIIYIO0 COBOKYITHOCTh 00Pa30B pa3IMYHbIX JIOJICH, ¢ KOTOPBIMHA HAM MPUXOUIIOCH
BCTPEYATHCS, KOTOPBIX MbI CJBIIIAIN IO PAAUO U BUJECIU B KHHO U IO TEJIEBU30PY, O
KOTOPBIX MBI CITBIIIATHN OT IPYTUX WM YUTAIH B KHUTaX. He00X0uMo OTMETHTH, 9TO
B OTOT KaJIEMJOCKON BKJIIOUEHbI W IMPEACTABICHUS O  BHUPTYaJbHBIX JIOASX,
BBIIYMaHHBIX TUCATEISIMU U XYJAOXKXKHUKAMH, 00pa3bl KOTOPHIX CO3JaHBI aKTEpamu.
OHy, B cily4yae HalWudd y XyJIOKHUKA TaJlaHTa, 3aleyaTieBaloTCs B Hallled MaMsTH
ny4iie, 4eM 00pasbl peasibHbIX JIIOICH.

A3biK cnoe.

OnHuM 13 3¢ (peKTUBHBIX METOJIOB UCCIICAOBAHMS ABISAETCS JIMHIBUCTUUECKUI
aHaJiu3 CJIOBA, KOTOPhIM 00O3Ha4YaeTcs u3ydaeMblii HamMu 00bekT. [Ipuuem, monHoty
KApTUHBl CO3J1a€T MCCIENOBAaHHUE, BBHIIOJIHEHHOE IyTEM IEpeBOJa 3TOT0 CJIOBAa Ha
paznuuHble 43bIKu.[4], [5].

[Torrpobyem Hauath 3Ty paboOTy ISl CJIOB

Yenoseuecmeo... U... Henoegex.

BrimonHenune 31oil paboThl OKa3bIBa€TCS OYEHb MHTEPECHBIM M MPAKTHYECKU
O6eckoHeuHbIM. UTO aeT mepBUYHBINA aHATN3 €€ Pe3yIbTaTOB?

Ilone cioB, a, cregoBaTeNbHO, W TOJE TOHATHH, CBS3aHHBIX CO CIIOBOM
Yenoseuecmao.

N Tyr MBI cTankuBaeMmcsi € 3aMe4areibHBIM MapajoKCoOM: BTO TOJe
MPAKTUUECKH OXBAaThIBAET BECh OOBEM HYEIOBEYECKOrO s3bIKa. SI3BIK sBISETCH,
BO3MOKHO, TJIABHBIM aTpHOyTOM YeJIOBEKA U YEIOBEUECTBA.

Ecmu B34TB pycckoe cinoBo Yenosek, TO OHO SIBISETCA COCTABHBIM U COCTOUT
13 JIBYX KOpHEH:

«Yeno» — TO ecTb JWIO, B KOTOPOM Hapsiy € MaTepHaibHOM (opmoii
(kpacoTa, rapMOHHs) OTPAKAIOTCSl TAKXKE AyIla U 1yX YEJIOBEKA,

«Bex» - cTO JIeT WK B HECKOJIBKO MHOM KOHTEKCTE BPEMsI )KU3HU YEJIOBEKA.

To ecTh U110, KUBYLIEE BEK.

Tem caMbIM BbIIENSI€TCS TIJIaBHas 4YacTh oOpa3a 4eJIoOBEeKa — €ro JIMIo,
BHEIIHUH HOCHUTENb CYLIHOCTU 4YEJIOBEKA, M OIPEHEISIETCd BO3MOXKHBIM CPOK €ro
JKU3HU «BEK».

CioBo JHMIO - «person» OTOXKIECTBISIETCS C YEJIOBEKOM U B JAPYTUX
€BPOIEHCKUX sI3bIKaxX. B aHIIMICKOM 53BIKE€ IIPOUCXOAUT OTOXKAECTBICHHUE IOHATUS
«4EJIOBEK» C TMOHATHEM «MY)XUYHHa» - «man». 3]eCh, IO-BUAMMOMY, KOPHHU
OTOK/IECTBJICHHS HAJ0 MCKAaTh B JPEBHOCTH, a MOXET OBITh €Ille paHee B >KU3HHU U
ObITe TPEeNKOB 4YeJOBeKa (TUMOTE3bl O BO3MOXXHOCTH MaTpuapxara y JApeBHETO
YEJIOBEKa U €ro IMPEeIKOB MOJBEPrHYThl COMHEHUIO MOCIEIHUMH JaHHBIMH HAYYHBIX
uccinenoBanmii  [6]). MHTEpecHO, dUYro TMOHATHE YEIOBEK AacCOLMUPYETCS B
MHJIOCBPOIICHCKUX S3bIKAX HE TOJBKO C JIMIIOM, HO W ¢ (DUTYpOii, a yepe3 Hee, C
PUCYHKaMH U YHCTIAMH...

[IepeBon TOro *e cjaoBa HAa HEMEUKHH sA3bIK NAET OJHM3KME K aHTIMHCKOMY
3HaueHus: Myxkckoro poga der Mann u emwé omHo - Der Mensch.  Ilpu stom
MOCTIEAHEE CJIOBO SIBIIIETCSL Oojiee YMOTPEOMTENbHBIM M HMEET LENbI CIEKTp
CMBICIIOB, XapaKTepU3YIOMUX camooleHKy demoBeka. Ot Menschenliebe - mo6oBb
yenoBedeckas, - 110 Menschenhall - yenoBekoHeHaBuCTHHUeCTBO. Kak B pycckom,



TaK B aHTJIMHCKOM M HEMEIKOM $3BIKaX IMPOCJICKUBACTCS CYIICCTBCHHOE pasiivune
MEXJTy YEJIOBEUECKUMHU OCOOSIMH Pa3IMUYHBIX TOJIOB, KaK B OIICHKE UX XapaKTePHBIX
0COOEHHOCTEMN, TaK U B IIOJIOKEHUHN, 3aHUMAaEMOM MMHU B OOIIECTBE.

MykecTBEeHHOCTD - TIIaBHOE TpeOoBaHHEe K MyxunHe. KpacoTa - K JKeHIIHHE.

Koe-umo u3z mamemamuxu.

JlaHHOe BbIIIE OIpEIEICHNE TO3BOJISIET HAM BBINTH TAK)KE U HAa BO3MOXXHOCTH
MaTEMaTHYECKOTO HCCIIeIOBAHUS YEJIOBEUECTBA.

Benp onpenesnss BONHY - YEJIOBEYECTBO KaK COBOKYIHOCTb CBOMX KBAaHTOB —
JIIOZEH, MBI cpa3y 3aJaeM OCHOBHOM KOJMYECTBEHHBIM NapaMeTp, €ro OIpeaesIFOINAN
(mapaMeTp LIEJI0ro) — YUCJIO KBAaHTOB, HAXOJAIIMXCS B UCCIIEyEMOIl HaMH BOJIHOBOM
CUCTEME.

B Hacrosee BpeMsl 4UCIIO JIIOJEH, HACEAIOUINX IUIAHETY 3€MJIsl, COCTABIIET
Heckonbko Oomee 6000 MHIUTMOHOB. DTO O4YeHb MH(OPMATHBHBIN TapaMmeTp, U B
JalpHEeHIIeM Mbl MHOTOKpaTHO OyJeM BO3BpaIlaThCsl K €ro JAMHAMHKE U
COOTHOLIEHUSIM,  KOTOpbIE  CBA3BIBAIOT €0 C  JPYIMMHM  I[apaMeTpaMy,
XapaKkTepu3yIIMMHU YeloBeueckoe oo1mectso [7-10].

MO0KHO yCTaHOBHUTH HETIOCPEICTBEHHYIO CBSI3b ATOIO IapaMeTpa ¢ HEKOTOPOH
(u3rueckoil Mepoi, XapakTepu3ymlleld Kak OTACIbHOTO 4YeIOBEKa, TaK |
YEJIOBEYECTBO B LEJIOM, KOTOPas CBS3BIBAET 3TOT OHMOJOIMYECKUH BUJ CO BCEMHU
JKUBBIMM M HEXUBBIMH OOBEKTAMH HPUPOABI — 3TOW MEpPOW SBIAETCS Macca
OTJIEJILHOTO YEJIOBEKa M BCETO YEJIOBEUECTBA.

Ecnu npuOnn3uTenbHO NPUHATE, YTO CPEIHsS Macca 4YeJOBEKa 3a BpeMs ero
KU3HH COCTaBIsAeT OKOJMo 50 Kr, TO JIETKO B IMEPBOM MPHOMIMKEHHU ITOACYUTATH
o0IIyI0 Maccy dYelloBedecTBa Kak (PU3MYEecKOro oOBEeKTa, KOTOpas B 3TOM Cllydae
oKa3zbiBaeTcs paBHoM nmpuMepHO 300 MUIIMOHOB TOHH.

Ecnu cuurtate, 4TO CpenHss IUNIOTHOCThH YeloBeKa Onm3ka K 1, TO OTCI0Ja MbI
nonyyaeM o0beM 300 MUIUTMOHOB KyOMYECKHX METPOB, 3aHHUMAEMBbIi 3TOM MOIIHOM
BOJIHOUN — Yenoeeuecmeom, KOTOpas pacIpOCTPAHAETCS 110 IOBEPXHOCTH 3€MJIH, BCE
Oonee u Oosiee HapacTas M 3axBaTbIBasi Bce OouiblIee U OOJbllee TPOCTPAHCTBO.

Kpome TOro, 4eaoBedecTBO SBJISETCS OIHUM M3 BUIOB KUBBIX OpPraHU3MOB,
COCTaBJIAIOUINX OHOCdepy, TO €CTh ABJISETCS OJHUM U3 MHOTHMX MMJUIMOHOB KBAHTOB
o6unoceps! kKak 0000IIEeHHON BOJIHBI.

OnHOBPEMEHHO BOJIHA-YEIOBEYECTBO, €CIM BCTaTh Ha TOUYKY 3peHus B.H.
Bepnanckoro [11-14], aBnsercs emie 1 0OQHUM U3 3€MHBIX MUHEPAJIOB, CPABHUTEIBHO
MOJIOABIM M OBICTPO PpacTyllUM B O0OBEME U IO Macce, HaJlu4yue KOTOpOro Ha
IIOBEPXHOCTH 3E€MJIM OKAa3bIBAa€T CYLIECTBEHHOE BIHUSHHE HAa €€ TI€OJIOTHYECKYIO
CTPYKTYDY.

OnHako MBI NPEKPacCHO MOHUMAEM, YTO TOJIBKO 3TUM OOBEMOM BIHUSHHUE
YeloBeYeCTBa Ha OKPYKAIOIIMKA MHUp HEe ucueprbiBaeTcs. VHTEHCHBHBIH 0OMEH
moAe (KBaHTOB) M YeJIOBEYEeCTBAa B LEJIOM (BOJIHBI) C OKpYXarolled cpenod —
OMMKHUM TIOJeM denoBedecTBa [15], Tpancdopmupyer 3T0 mone, MOJ KOTOPHIM
ceivac yxe MOXXHO MOHHMAaTh Bce BHewIHHE 00osouku 3emiu. U 3pech BO3HUKAET
nepBasi mpoOiieMa, KOTopask MOXKET OBITh HCCIIEOBaHAa C TOMOIIBIO TpOoCTeHmeit
MaTeMaTHKH — Po0JieMa MepapXuu U mpodiieMa MaciTaboB.



2. Uepapxusi: Atom- Kinerka-Uenosek-YenoBeuecTBo -
Coaneynas cucrema - 'aakruka

PaccMoTpuM mMEpBYHO ©CTECTBCHHYIO MAacmTaOHYH0 JHHEHHYIO TpHUaIy
CIIOKHOM CHUCTEMBI, Ha3bIBACMOM YelIoBeuecTBOM.[16], [17]
Yenosek- Yenoseuecmeo- 3emns.
0.05-0.1t 0.3 10**9- T 5.975 10**21T
Ota Tpuana sBasercs Takxke W cucteMmHoi[30-33] u MoxeT OBITh MpejcTaBlicHA B
BHUJIC

YenoBeyecTBO
(Bonna)
/ \
/ \
YenoBek--------- 3emis
(KBanT) ( bimxkaee nosie)

Haubonee xapakTepHbIM MapamMeTpoOM 3TOH TpUajbl, OMPEACISIONINM ee MaciTabHoe
COOTBETCTBUE, W MO3BOJISIONIMM B JAallbHEHIIIEM CTPOUTh HA €€ OCHOBE MAacIITaOHYIO
HIKaITy CTPYKTYp, ABJAETCA, MO HAllleMy MHEHHUIO, Macca.

OTHOIIEHNE MacChl YEIOBEKa K Macce YeIIOBEUeCTBa, NPHUMEPHO PaBHO
OTHOIIIEHWI0O MAaCCHl YEJIOBEYEeCTBA K Macce 3emid. MBI MONYyYId TPH WICHA
T€OMETPUYECKON NMPOTPECCUH.

Ecmu 3emuro Tak ke, KaKk W YEIOBEUECTBO, CUHTATh HEKOTOPOH BOJHOM,
COCTOSIIIIEH M3 KBAHTOB - MHUHEPAJIOB, TO UYEJIIOBEYECTBO HA HEW MOXKET OKa3aThCs
OJIHAUM W3 KBaHTOB, BO3MOXHO, Ham0ojee MHTEPECHBIM M BAXKHBIM JUIS OYAYIIETO
3emut.

Ecnu BpeMs cyriecTBOBaHUS YeloBeka - «Bek» —oT 50 mo 100 neT, To Bpems
cymectBoBanus yenoBedectsa 100000- 200000 net, a Bpemsi CyLIeCTBOBaHUS 3eMIIU
4-6 mumrapoB siet. OnpeseneHsl B¢ BETUYHHBL Macca U BPeMsl CYIIIECTBOBAHUS, -
XapaKTepHU3YIOIINe HAllly CUCTEMHYIO TpHAly.

Hrak!
Nzyvaemsblit HaMu 00bekT — Yenoseuecmeo.
KBaHT yesoBeuecTBa — Yenoeex.
bawxnee moje — - 3emasn.

TakoBa nepBUYHAs UEpapXus, Clenyrollas OJHO3HAYHO U3 HalIero
ONpeliesIeHus, B paMKax KOTOPOM MOXHO CTpPOUTh T€ WIM HHbIE OOpa3HbIe,
JIMHTBUCTUYECKUE U MATEMaTHUECKNUE MOJIEIIH.

ITepBblii mar qanbHEUIIEro UCCIe0BaHMs, 3TO IPUBBIUHAS JIIOOOMY YUEHOMY
AQHAJIOTH, TOIBITKA MPUMEHUTH YXKE IOJYYEHHYIO 3aKOHOMEPHOCTh K DPELIECHHUIO
0JIM3KUX IO TUITY 3aJ1a4.

[aBaiiTe HECKOIBKO M3MEHUM MaciTad paccMoTpeHus. B kauecTBe OCHOBHOM
BOJIHBI OylleM paccMaTpuBaTh OTACIBHO B3STOTO «yCIOBHOTO» denmoBeka [16]. Tak
KaK, HECMOTPS Ha KOJIOCCAJbHBIE, KaK HaM MHOTAA Ka)KeTCsl, BHEITHUE U BHYTPECHHHE
pasznuuus, Bce JIIOOM OPUHAUIEKAT K  OAHOMY OHOJIOTHYECKOMY  BHUIY,
CJIEIOBATENIbHO, B JCHCTBUTEIBLHOCTH OHMONOrMYecKre (MaTepHallbHBbIC) DPAa3IUUIHS
MEXIy HMMH HE CTOJIb BEIMKH, U MBI MOXKEM, CIEIys 3a pSIOM HCCIEI0BaTENEH,
paccMaTpuBaTh T.H. CPETHECTATUCTUIECKOTO «YCIOBHOTO» YEIOBEKA



[a, ecTb cBeZieHUST O YEIOBEKE, KOTOPhIE MOXKHO CUHUTATHh WASHTUIHBIMHA IS
BCEX JIFO/IC — MHAYe HE CYMIECTBOBAIO OBl MEAWIIMHBI, 1a U MHOTHX JAPYTHX HAyK O
yenoBeke. [103ToMy, eciii MBI XOTHM  OTIPEACITUTh OOIIHE JIUIS BCEX JIIOJCH CBOWCTBA,
TO MBI OyJeM oOpamaThCsi K TMOHATHIO «YCIOBHOTO» YEJIOBEKa, OJHOBPEMECHHO
OIICHWBAsI, HACKOJHKO pEaJTbHBIC JIOAM CO BCEMH CBOWUMH YHHUKAIHHBIMH
0COOCHHOCTSIMH MOTYT OT HETO OTJIMYAThCS.

M »Tor "yCnmOBHBIM YeNOBEK' COCTOWT, B OCHOBHOM (BO BCSKOM CIydae,
HaIlOJIOBUHY) W3 WACHTHYHBIX BO MHOTOM D3JIEMEHTOB — KIIETOK, OY€Hb TECHO
CBSI3aHHBIX MEXIY COOOH, W HECMOTpS Ha CYNICCTBCHHBIC BHEIIHHWC pa3iHuus,
coJiepKalliuX OJIMHAKOBbIE HAOOPHI TCHOB U MPOUCXOASIIUX ITyTeM JISICHUS U3 OJHON
n TOM ke KIeTku. MWrak, wuepapxusi NOpPOAOKEHA BHYTPb — B CTOPOHY
YMEHBINAIONUXCS MacCOBBIX MaciiTaboB. Tak CKOJIBKO ke KJIETOK COJACPKUTCS B
«YCJIIOBHOM uesioBeke»? U kakoBa ke cpeaHsisi Macca OTHOM KJIeTKu?

Ha »sToT Bompoc ecTh BIONHE onpeneaeHHbl oTBeT. [1o HeKOTOPBIM JaHHBIM
[16] umncio KIeTok B Tese yCIOBHOTO YenoBeka cocTaBusger 10%¥12 - 10%#13 .

HelicTBUTENHEHO, TOCTPOCHHAS HAMHU HEpapXUs B HEKOTOPOW CTENEHH MOMKET
OBITH MPOJIOJDKEHA BHU3 MO IIKaJe MacimTaboB MacChl, U XOTA 3/IeCh HAOIIOAETCs
OTKJIOHEHHE OT MOJYyYEHHON HaMHU paHee T€OMETPUYECKON MPOrpecCHH, OJHAKO, 3TO
OTKJIOHEHHE HE CTOJIb BEIUKO, YTOOLI OCTAHOBUTLCS B HAYATOM HAMHU JBIDKEHUH 110
mkaie Macc. Mtak, maccel ki1eTok 10%%-13—10%*-14 TOHH, 1 B 3TOM CMBICJIE KIIETKH
- JCHCTBHTENHHO KBAHTHI, BOJIHOBOC OOBCIWHEHHEC KOTOPHIX JaeT IEJIOCTHYIO
CTPYKTYpY, Ha3bIBAEMYyIO0 HAMH YEIOBEKOM. A MEXIYy TE€M YEIOBEUYECTBO SIBIISICTCS
TS Y€JI0BEKA OCHOBHOM YaCThLIO OJIMIKHETO ITOJIS.

U 31eck MBI MIMeeM MacIITaOHOE MOI00HeE:

KJIeTKa (DJIEMCHT, KBAHT) — YEIIOBEK (CHCTeMa, BOJHA)— YeJIOBEYEeCTBO (TI0IIE,
OKpY’Karolasl cpefa).
Ota Tpuaja OJHOBPEMEHHO sBisieTcs cuctemHoin [30-33,54]
Yenosek
(Bomma)
/ \
/ \
Knerka------ YenoBeyecTBO
(KBanT) (YacTp OJIMIKHETO TTOJIS)

[TonpoOyem moOWTH najibllie MO 3TOW Ke MIKale - B TNIyOMHBI MHUKPOMHpA.
PaccMoTpuM OTHENBHO B3STYIO KIETKY B KauecTBE H3y4aeMOW HaMH CHCTEMBI,
KOTOpasi, COCTOMUT M3 DJIEMEHTOB — aToMOB. YWCIO aTOMOB B KIJETKE 4eIOBEKa
cocrasisger 10¥*12 —10**13 [16-17] .

W BHOBB MPakTUYECKH Ta K€ 3aKOHOMEPHOCTb. J[J1s1 OT/IENBHO B3SITON KIIETKH,
aTOMBI, U3 KOTOPHIX OHA COCTOWT, MPEICTABISAIOT COOON OTIEeNbHBIC KBAHTHI, TOT/IA
KaK YEeJIOBEK — OPTaHU3M — SIBIISICTCS TTOJIEM JIJISl CYTIECTBOBAHUS 3TON KIIETKHU.

Knertka
(Bomma)
/ \
/ \
ATOM----------- YemoBek
(KBanT) (bmmxuee Ilome)

OMOupUYecKe NaHHBIE YKIAJBIBAIOTCS B MPEIJIOKCHHYIO HAMU CXeMYy. YKe

HAMEUaeTCs JOCTATOYHO 4YeTKas wuepapxus TOJNeH — CTPYKTYp - DIIEMEHTOB,



OTHOIIIEHWE MAacC KOTOPHIX COCTABJISIIOT THUTAHTCKUE BEJIWYWHBI, JICXKAIIWE B
muamnaszone 10**10 —10%**13.

Tenepb MoJHUMEMCS BBEPX TI0 MacIiTady macc.

[To-BunuMoMy, MacmTaboM TMOJS JUIS TUIAHETBI 3eMJIS, COU3MEPHMBIM C
MacmrraboM COOTHOIIEHUH MAaCCHl 3€MIIM M MACChI Y€JIOBEYECTBA, SIBIISIETCS. MacIITad
Hamel I'amakThKu.

[To mannbM [17 ], Macca ["amakTvKu cocTaBisieT MPUOIU3UTENBHO, 2.5 10%%11
Maccel Comama. Macca Comama 1.989(1) 10¥*33r~2 10*¥*27T =5 10*5 Macc 3emuim.

Wrak, macca Nanaktuky — npuodausutenbHo B 10%*17 Gonbine Macch 3emitu.
Ta xe TennmeHnus. Ho Heckonbko oTiMYaromascs Mo Macmraly OT TOW IIKajbl,
KOTOPYIO MBI BEICTPOWIH [JIs1 4YEJTOBEYECTBA.

[TombITKKM TMOWTH Nanbllle B CTOPOHBI OONBIIMX W MEHBIIMX MAacCIITaOOB HE
VMMEJH ycliexa BBUY OTCYTCTBHUSA JOCTOBEPHBIX JAHHBIX.

Hama He coBcem paBHOMEpHas IIKajla MOXKET ObITh HECKOJIHKO HM3MEHEHa,
HaIrpuMep, BBEACHUEM MPEANONIOKEHUS O TOM, YTO IMOJIEM IJis Pa3BUBAIOIIETOCS
yeJioBeuecTBa sABisierca He 3emus, a ColiHeuHas cucTeMa, a KOJIMYECTBO JIOACH elle
OyJeT pacT, ecim OHHM paccenarcs mo rianeraM ConHeyHOW cuctembl. B atom
cly4ya€ MOXKHO TOJYYHUTh IMOYTH T€OMETPHUUECKYIO MPOTPECCHUI0 MAacC CBSI3aHHBIX
MEXIy COO0I0 CTPYKTYP, UX KBAHTOB M UX TIOJICH.

-7- Atom — Kitetka — Yenosek — UenoseuectBo - ConHeuHas cucrema - | amakruka -?

Kunerka --- UenoseuecTBO ------------—- T"anakTuka
? / \ / \ / ?
ATOM----- YenoBek------- CoiHeuHas cucreMa

B cootBeTcTBHM ¢ MaccOBOM IIKAJION yKa3aHHbIE HAMU CTPYKTYpHI B IIEPBOM
npuOIKEeHNH (OPMHUPYIOT TTOCIIEA0BATEILHOCTD, KOTOpasi OKa3bIBaeTCs OJMM3KOM K
TEOMETPHUYECKOH Mporpeccuu. YeaoBeK U 4eI0BEYECTBO PACIIONOKEHBI MPAKTHUECKU
B LIEHTPE ATOM IIKAJIBIL.

BBens mONOIHUTENBHYIO KOOPAMHATY — BPEMEHHYIO, NOIY4YHM €ILE OAHY
3aKOHOMEPHOCTB: IIEpBOHAYaIbHO NOABUIUCE ATOM U 'anakTuka, 3atemM ConHeuHas
Cuctema u Knetka, u nums 3arem Yenosek u YenoseuecTso..

OTHolleHNE MacC M3BECTHOM YacTW 3TOM IIKaJbl COCTaBISIET IMPUMEPHO
10%*#60 . IIpu 3TOM OTHOIIIEHUE MacC B CUCTEME TpUaj

Knerka------- YenoBeuecTBO
\ / \
YenoBek----------- CoitHeyHas cucreMa

cocraBisgeT npubausuTenbHo 10%*%40, To ecTh OOJNBIIYI0 YacTh YKAa3aHHOW IIKAJbI.
OTcroa CTaHOBHUTCSI OYEBHIHBIM OTPOMHBIN JMana3oH MacmTaOoB, TaKk WIM WHAYe
oxBaucHHbIN Yenosekom u Yenoseuecmeom.

Haxe 310 mpocreiiniee pacCMOTPEHUE MOKa3bIBAET, YTO KUBOE, B YACTHOCTH,
UenoBek, 3aHMMaeT OYEHb OOJIBIION YYAaCTOK MAacIITa0HOW INKaJbl W SABISETCS
BceenencknM sBIEHHEM.

OT reHoma (KJIETKH) O YEJIOBEUECTBA CTOJb e JAJEKO IO IIKaJle Macc, Kak
OT uyenoBedyecTBa 10 [ajakTWkUM. A MeXAy TeM KieTKa, WIM BEpHEE €€



NopoKaaromuii KoHTposep [18]- reHoM, Kak HaM U3BECTHO, HECET MPAKTUUECKH BCIO
OCHOBHYIO MH(OPMAIMIO O CTPYKType UYEJIOBEKa M JaX€ BO MHOTOM O CTPYKType
YeJI0BEYECKOT0 OOIIECTBA.

W emte oguH ONTUMHUCTHYECKHAHN BBIBOI.

UenoBeuecTBy ecTh, Kyna pacTu B mpeneiax COJHEUYHOM CHCTEMBI. DTOT
MUHEpaln, IO-BUAUMOMY, €II€ HE JOCTHI CBOMX pPaBHOBECHBIX pPa3MEpoOB,
MTO3BOJISIOIINX €MY 3aHATH JOCTOMHOE MECTO B TOCTPOEHHOW HaMH IIKAJIE.

Tor nmemorpaduueckuii nepexoxa [10], KOTOPBI NPOUCXOAUT B HACTOSIIEE
BpeMs U O KOTOPOM MBI OyZe€M TOBOPHUTH JOBOJILHO MOAPOOHO, HE 00s3aTelnbHO
OrPaHMYUT POCT YEJIOBEHYECKON MOMIYJSILUMM HAaBCErJa, a MOXKET SIBUTHCS JIMIIb
HEeOOJIBIION MepeblKoi nepe CKaYKOM K 3aceleHUI0, Kak MUHUMYM, COHEYHOM
CUCTEMBI.

I'nasa II.
I[IapameTp uesnoro, Xapaxkrepusyouuii 4eJI0Be4ecTBO .

1.Bb100op napamerpa nesoro (napamerpa Ilnanka).

BcnoMHuM  ngaHHOE HaMu  BBIIIE  ONpEAETiCHHE  YEJOBEUYecCTBa  Kak
COBOKYMHOCTH Ionei. B coorBercTBMmM ¢ wm3moxenHoit B [1], [4], [18]
CHHEPreTUYECKOM METOJIMKOM B KAYECTBE OCHOBHOM MEpBI — IMapaMmeTpa LEJoro,
XapaKTepPU3YIOLIETO HMCCIECIyeMblid HaMH OOBEKT — YEIIOBEYECTBO MOXKET OBITh
MPUHATO YKCIIO KBAHTOB, BXOASILIHUX B 3Ty BOJIHY, TO €CTh YHCIIO JIIOACH.

To, 4TO 3TO YMCIO B CPEAHEM HEIPEPHIBHO PAcTET C MOMEHTa IOSBJICHUSA
YeJIOBEYEeCTBAa, TOBOPUT O TOM, YTO 3Ta BOJIHA CIIE HMEET 3HAYUTEIbHYIO
MOTEHLUAIBHYIO SHEPIHIO JIs1 CBOETO MOCTYIATEIbHOIO JBUKECHHU.

[louemy wuMeHHO 3TOT mapamMerp? ODIeMEHTOM (KBaHTOM) 4YeJIOBEYeCTBa
SBJISICTCS. YEJIOBEK, IJIaBHbIE (U3HOJIIOTMYECKHE, Ja, BO3MOXHO, U YMCTBEHHBIC
CIOCOOHOCTH KOTOPOI'0 Majlo M3MEHWINCh C MOMEHTa IPOMCXOXKAEHUS BUJA.
Ilosaromy mapaMeTpbl OTAEIBHOIO YEJIOBEKA MOMIM JIMLIb  CO3/4aBaTh
MIPENNIOCBUIKY [UIsl MHTEHCHBHOIO pa3BHUTHs uejoBeuecTBa. OTcCroAa ITIaBHBIM
[IapaMeTPOM CTAHOBUTCS UYHUCIIO JIFOEH, PE30OHAHCHOE B3aUMOJIEHCTBUE KOTOPBIX
CO3/1aJI0 COBPEMEHHYIO LIMBWJIN3ALUI0 M HEU3BECTHO €Ill€ K KAKUM II0CIIEACTBUAM
NpUBEAET B NanbHeimem. bonee monpodnoe 0o60cHOBaHHE BEIOOpAa MMEHHO 3TOTO
napamerpa naHo B [10].

Ecnu BbIOpaH mapaMmeTp, TO €CTECTBEHHBIM SIBJISICTCS MCCIEIOBAaHHE €ro
JUHAMUKH, TO €CTh 3aBUCUMOCTH U3MEHEHUS 3TOT0 IIapaMeTpa OT BPEMEHH.

2. IluHaMHKa U3MeHEeHHs apaMeTpa 1eJioro.
IMIUpUYeCKHe JaHHbIE.

[To manHBIM OHONOTOB [6] pa3yMHBIH YENOBEK JODKEH OBUT HA4aTh OTICISATHCS OT
npeapaymero Buna npubimsutensHo S00 Teicsay et Hazan. [ 'eHeTndeckne MeToabl
MOKA3bIBAIOT, YTO BCE COBPEMEHHBIC JIOAM MPOUCXOASIT OT OJHOW IKCHIIUHBHI,
xwuBmeil B Appuke oxomo 200 Teicsu jer Hazax. HemaBHo Ha tore AQpuku U Ha



BnamwxkneM BocToke HailieHbl OCTAaHKK YEJIOBEKA HAIIEro BUAA M MOABUAA, BO3pPACT
KOTOpbIX orieHeH B 90 Thicsd neT [6].

CBeneHust 0 HAYaIbHOW YMCIIEHHOCTH JIOJIEH COBPEMEHHOT'O BUAA OTCYTCTBYIOT.
«MOXHO TIPEATIONIOKUTh, OJHAKO, YTO UX OBIJIO HECKOJBKO THICSY, TaK KaK MEHbIIAs
YHCJICHHOCTh BpPSI JH MOTJIa Obl 00ECIEYHTh MPOIECC ECTECTBEHHOTO OTOOpa M
TEHETHYECKOT0 3aKPETICHUS YePT «4eJIOBEKa pazyMHOro»». [19]

Ckopee Bcero €ro 3BOJIONMS MPOXOAWIa TIAE-TO B HEOOIBIIOM, U30JIMPOBAHHOM
paiione Ha Oepery OgHOro M3 OONBIIMX O3€p, CYLIECTBOBAaBIIMX B T€ BPEMEHa Ha
samane Adpuxu [6] (Mrak, 3anagnas Adpuka — mnpeamnonoxurensHas PojanHa
YyeJI0BEUYEeCTRA. )

Cambim panauM 1o Bpemenu (0T 100 mo 40 Teicsd JeT Ha3am) ObUIO OTIEIEHUE OT
OCHOBHOW a()pUKaHCKOW BeTBU (MIPEJACTABICHHOW COBPEMEHHBIMH HETPOHUIaAMH,
JKUBYIIUMHU K 1Ory oT Caxapbl) — BETBH JIOJICH, JaBIIeil HA4YaI0 BCEM OCTaIbHBIM
pacam. DTa BETBb, B CBOIO OUEpE/lb, ICTUTCS Ha 3aMaHyto (€BPOIICOH Il U HHIUHNIIHI)
¥ BOCTOYHYIO.

Cunrator, uro mnpumepHo 25-40 Teicsd JeT Hazajd Jroau, 3acenuB CeBepo-
BOCTOUYHYIO A3WIO, MPOHUKIU 4epe3 bepunroB mponuB B CeBepHyr0 AMEpUKY U
JBUHYJUCH Ha IOT, 3acejsisi OTPOMHBIE TPOCTOPBI ATOTO KOHTWHEHTa W Tepss Npu
9TOM CBOU TeHeTndeckuii Habop. [IpumepHo B 3TO ke Bpems uepe3 HOro-BocTounyto
Azuio u octpoBa Manalickoro apxumenara Apyrasi BETBb Y€JIOBEUYECTBA 3aceiuiia
Agctpamuro [10, 19, 20] K MmomeHTy Hadanma Takoro pacceneHus, mo qasaemM [10, 21]
oO11ee KOJTMYECTBO JIFOEH, COCTAaBISIO -5 MUJUTHOHOB.

[Ipeanonaraercs, yto okosio 15 Thic. JeT Ha3ax MNEpPBOOBITHBIE JIIOIH,
paccenmBIIMECS 1O BCEM OOWTAaCMBIM HBIHE MaTepuKaM, HACUMTBHIBAIHM JUIIb 3-10
MUJUTMOHOB YEJIOBEK; a B CEIbMOM THICSYENCTUH 1O Hamed 3pel - okoio 10-15
MHUJUTHOHOB.

XapakTepHbId 1  TEPBOOBITHOTO OOIIECTBa TIPOLECC ECTECTBEHHOTO
BOCIPOM3BOJICTBA CYIIECTBEHHO M3MEHHJICS B CBSI3U C IOSIBJICHHEM CKOTOBOJCTBA U
3eMJIeIeNIsl ¥ IePEX0JOM YeJIOBEKa OT SKOHOMUKH, OCHOBAaHHON Ha COOMpATENIbCTBE
U 0XO0Te, K IPOU3BOJICTBY POJYKTOB.

"Umenno ¢ smom nepuod omuemauso 6vlsA6UnNOCh, YMO He108EK MOIHCEn
HOCMOAHHO RPOU3BOOUMbL (0JIblMe, UeM €My HYMHCHO O0J1A Y008/1emeopeHUs
1emenmapuslx nompeonocmeit!''[19]

JlocTurHyTHI B pe3ynbTaTe mepexojia K CKOTOBOJICTBY U 3€MIIEACIHIO POCT
MPOU3BOANTENFHOCTH Tpy/Aa CO37all HEoOXOAuMYylo 0a3y Juisi CKauKoOOpa3HOTO
MPHUPOCTa HACEJCHUs, KOTOPbIH mpou3zomen npubnauszurensrao 7000-5000 ner Tomy
Hazaj. B »ToT mepuoj yncno xuBmuUX Ha 3emite mronei pocturio 50-70 MUIIHOHOB
YeJIOBEK U MPOJIONIKAIO PACTH.

K Hauany Hamiei 5pbl YUCIEHHOCTh HApPOJIOHACEICHHUS MHpa COCTaBHJA IO
pasHbiM gaHebIM 150-250 MuH. 4YenoBek, M3 HHUX B mpexaenax Pumckoil mmnepun
Haxoaunoch 50 miH. (T.e. mpumepHo 20-30% Bcero MUPOBOTO HaCENEHUs ), —

[MTanenne PuMckoli WMIEpUM W TIOCTCIICHHBIM BCEOOIUIT mepexo] K
(deomanmu3My B TEUYCHHE THICSYENECTHS CTAOWIM3HPOBAT YUCICHHOCTh HACEICHUS
Mwupa nHa ormerke 150-250 wmummmmonoB uyenoBexk [19,49]. B cpemnme Beka
YHUCIIEHHOCTh HACEJICHUSI MUPa MPOAOJDKajia PacTH HEBBICOKHMMH TEMIAMH: K KOHILY
MEPBOTO THICSYEIIETUSI OHA OOBIYHO olleHuBaeTcss B 250-300 MutH. YeloBek, B
cepenune BToporo —B 400-500MiH., B TOM 4YKCie HAa TEPPUTOPUH A3MHM HAXOJUIOCh
okoio 250 mmH. Adpuku- 70 —-90 muH., EBpombl- 65-80 muH., Amepuku- 30-50
MJIH.[19]



ITo maunemm [10], [19 ] [49] , maunnag ¢ 1500 roma, HamOosee sIBHOM cTajia
TEHJICHIINS THUIePOOTMUSCKOTO POCTA YKCIIA JIFOICH, HACETSIONMX 3eMHOM map.

[IpuBenem mnoctpoeHHyro Ha ocHose [10, 21], [19], [49], [50], [51] Tabnuiy
pocTa uncna JroAei no rogam, HaunHas ¢ 1500 romga

Ton Yucno moaeh (Mumtnons)[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 4esioBeYecTBa KaK CJI0KHOM
CaMOOPraHu3yIOIIeics CHCTEMBI.

1. OcHoBHas CUCTCMHAaA Tpuaaa, OnnucChIBaAKOIIIAfA
Y€J0BCYECTBO KaK TPAHCIIOPTHO I/IH(l)OpMaIIl/IOHHle CUCTEMY.

B mepBoit wactu Hactosimieir moHorpaduu u B [18] paccmoTpeHa Tpuana
3JIEMEHTOB, ONPEAEISIONUX [IEIOCTHOCTh CJIOXKHON caMOOPraHNU3YIOIIEIHCS CUCTEMBI.

Ilone
/ \
Crpykrypa----Kontpomnnep

[Ipoexnust yka3aHHOM Tpuaabl HA CTPYKTYPY YEJIOBEUECKOTO OOIIECTBa MOXKET
BBITJISIIETD CIEYIOIIUM 00pa3oM.

Kocmoc
/ \
YenoseuecTBO-----I"'0Ccy1apcTBO

Kocmoc - mone yenoBedecTBa, BKIIOYAET ONIDKHee mmoiie - 3emimo. B kaudectse
JANbHETO TONS MOXKHO paccMmarpuBaTh COJHEUHYI0 CHCTEMY, OKa3bIBAIOIIYIO,
OJIHAKO, Ha DPAa3BUTHE YEJIOBEYECKOW MOMYJSIIMM CYIIECTBEHHOE BIMSHHUE, U JaXKe
BCIO ["anmakTuky.
Yenoseuecmeo  — COBOKYIHOCTb JIOJE COBMECTHO C HX COOCTBEHHOCTBIO,
MOHUMaeMas KaKk HeKHI MaTepHasbHbIH 00BEKT.
T'ocyoapcmeo - Ilon >TMM TepMHMHOM Ha HACTOSIIEM JTale PAacCCMOTPEHMS Mbl
IIOHUMAaEeM IOMeOoCTaTHYeCKHi KOHTposulep YUenoBedeckod MOMYJSIMU KaK BOJIHBI,
COCTOALIECH U3 OTAEIbHBIX KBAHTOB — JIIOJIEH.

Ota cuctemnas tpuaga [30-33 ],[54] mMoxkeT OBITH JOMOJHEHA CBSI3aHHOW C
HEl TpWagoi, JEWCTBYIOIIEW Kak Obl Ha CTBIKaX O3JEMEHTOB OCHOBHOH. JTO
3HameHuTas tpuana [33],[54].

Teno ------- Hyx
\ /
Jlyma
Teno - DOto mpolecchl MaTepUAJIBHOIO B3aMMOJAEHCTBHMS UEIOBEYECTBA C

OKpYKarollled TPUPOJIO, B pe3yibTaTe KOTOPBIX OOECIEUUBAIOTCS BCE DJIEMEHTHI
MaTepHUajJbHOTO CYIIECTBOBAaHUSI ueloBedecTBa Kak Owuonormueckoro Buaa . Crona
OTHOCSITCS, B OCHOBHOM, MPOLIECChl 0OMEHa MaTepuel 1 SHEprue.

Jlyx — llpomecc B3auMOJCHCTBHS KOHTpOJUIEpOB uenoBedecTBa u Kocmoca —
OKpYyKarollled Ccpeapl — CBOEro poJa COBMECTHBIM TBOPYECKWH MOTEHIMAT
yenoBedyecTBa U Kocmoca.



Jywa — Pe3ynpTaT B3auMOJEWCTBUS KOHTpOJIEpA YEJIOBEYECTBA, YCIOBHO

Ha3BaHHOTO HAaMH TOCYJAapCTBOM, C ECTECTBEHHO BBICTPAaMBAIOLIEHCSA COLUAIBHOU

HepapXHUECKON CHCTEMOH, (hOopMUpPYEMOil OTIETBHBIMY JIFOJIbMH U HX TPYIIIaMH.
BBexnennbie Tpuaabl MOTYT ObITh OOBEMHEHBI B €IUHYIO CXEMY.

Kocmoc
/ \
Teno--/--------=------- \--Iyx
X X
YenoseuecTBO\------------- / TocynapctBO
\ /
Jlyma

2. [TocTpoenue cucTeMbl CBSI3AHHBIX MEKAY c000¥ Tpuas,
XapaKTePU3YIOIIHX YeJI0BeYeCTBO KAK 1eJI0CTHYIO cucTeMy. OCHOBHbIE
HU3MePUTEJIH IJIEMEHTOB BBEAEHHOI CTPYKTYpBbI.

B cBoto ouepenp, KaxkIblil U3 2JE€MEHTOB 00EMX CLEIUIEHHBIX TpHal MOXKET
OBITb pa3BEpHYT B TpHa/ibl, O0JIee IETAIbHO OMUCHIBAIOIIUE U3yYaeMble CTPYKTYPHI.

WNudopmanus
Tl'ocynapcTso / \
Ynpasnenue----- ITamaTe
Hnghopmayus. — B mponecce (HyHKIMOHWPOBAHHS UEIOBEYECTBA KAK CHUCTEMBI

npoucxoaut QgopmupoBaHue HWHPopMamuu O OWUPYPKAIMOHHBIX  COOBITHSAX,
NPOM30MICIINX IPH B3aUMOICHCTBUM JIIOJICH BHYTPH YEIOBEYECKOTO OOIIEeCTBA.
OHOBPEMEHHO JIIOAM HETIOCPEICTBEHHO JIMOO C MOMOIIBIO CHENHANBHBIX MPHOOPOB
BOCIPUHUMAIOT HMH(POPMAIMIO O OU(YPKALMOHHBIX COOBITHSX, MPOU3OMISAININX B
OKpY’KaloIeH cpeze.

ITamame. - TlpuoOpeTeHHast B pe3ysbTaTe MPOILIOTo OIbITa WIN MOJY4YeHHAs: U3BHE
uHpopManus ~ KOAMpYeTCs M 3allOMHHAETCs,  CTAHOBACh  JOCTOSIHUEM
rOMEOCTaTH4YECKOr0 KOHTPOJIIepa YeJI0BeUeCTBA.

Ynpaenenue — OcHoBHOII 1enblo ['ocynapcTBa  sIBIsiETCS TaKoe YIpaBIICHHE BCEM
YeJIOBEYSCTBOM WIIM OT/ACJIBHBIMH TPYMIIAMH JIOAEH, KOTOpoe o0ecnedmsio Obl eMy
BBDKHMBaHHE ¥ KOM(OPT B TEUCHUE BO3MOKHO OOJIBILIETO IPOMEKYTKA BPEMEHH.

[IpoctpancTBO
Kocmoc / \
Marepus--------- Wudopmarus
Ilpocmpancmeo. — Becb crnekTakib AWHAMUYECKOTO PAa3BUTHA UEJIOBEUECTBA

MIPOUCXOANT HA HEKOEW CIEHE, TeOMETPHsl KOTOPOW ompenensercs EBKIMIOBBIM
(FamuneeBpiM) (wm  TOwHee, PumaHOBBIM (DWHIITEHHOBBIM)) TPOCTPAHCTBOM.
I'eorpaduueckre 0COOEHHOCTH MMOBEPXHOCTH 3€MIIH, HA KOTOPOIl TOHYANIIINM CJI0eM
pa3MecTuiock YeaoBEeYeCTBO, HAKJIAABIBAIOT JOIOJIHUTENbHbIE OrPaHWYEHHs Ha
TEOMETPHIO OJIMIKHETO TOJIS.



Mamepus — Ha cuene Kocmoca kpome YenoBeuecTBa AEHCTBYIOT IpYTrUe MEPCOHAKHI
- MIPUPOIHBIE U HCKYCCTBEHHO CO3/aHHBIE  YEJIOBEKOM OOBEKTHI,
B3aMMOJICUCTBYIOIINE MEXKTy COO0I 1 OOMEHHBAIOIINECS C YEIIOBEYECTBOM MaTepHeEi
u sHeprueil. Hanmbomee BayKHBIMH M3 HUX SIBIISTIOTCS T€ OOBEKTHI: BOJIHBI, CTPYKTYPHI,
CHUCTEMBI, B3aUMOJCHCTBHE C KOTOPHIMH OIPEACISET YCIOBUS CYIIECTBOBAHUS
YeoBeYeCKOr momyssinui. VIMEHHO OHM JOJDKHBI OBITH TPH aHAIN3€ BKIIOYCHBI B
ONKHEE TI0TIe.

Hugpopmayusn.- Ilpoueccol B3aumoneicTBus cTpykryp B Kocmoce sBisroTcs
oudypxanmonasiMu. [1o3TOMY Hapsimy ¢ TpEeBpalmICHUSIMH MATEPHUH W DHEPTHUH BO
BHEIIHEM TII0JIE HEMPEPHIBHO H3MEHSAETCS DSHTpomnus-uHGopMaius OyIyliero Bcex
YYaCTHUKOB CHEKTakisl. DOpMHUPYIOTCS TOTOKH HWHQOPMAIMK O MPOU3OIIECIITNX
aKTaxX B3aUMOJEUCTBUS CTPYKTYp U CHUCTEM. DTH MOTOKU MPAKTHUYECKH HEMPEPHIBHO
BOCIIPUHUMAIOTCS KOHTPOJIJIEPOM YEJIOBEUECTRA.

Co0OCTBEHHOCTD
YenoBeuecTBO / \
Hapon--------- Uepapxus
Hapoo - CoBOKYyHmHOCTh BCE€X JIIOJIEH, HEMOCPEACTBEHHO COCTaBIIAIOMINX

ouonornueckuii Bug Homo sapience

Hepapxus — CnoxuBIIascs B JaHHBIH MOMEHT B YEJIOBEYECKOM OOIIECTBE CHCTEMA,
OTIPENENAOMAas OTHOCHTEIBHOE IIOJIOXKEHUE OTIEIBHOTO 4YEIOBEKAa WJIH TPYIIIBI
JIFOJIEH.

Coocmeennocms — COBOKYITHOCTh MaT€pHAIbHBIX OOBEKTOB, BKJIIOYECHHBIX B
MOCTOSTHHBIN 000pPOT BHYTPHU YEJIOBEUECKOMN MOMYJISLUH.

3aKoH ------- Mopaib
Jyma \ /
Cobona
Ce0600a — Cuctema, ompejensomas ypoBeHb CBOOOJBI Ka)IOro OTIEJILHOIO

4eJI0BEKa B YAOBJIETBOPEHUH CBOUX JKEJIAHUM, UyBCTB U 3MOLIUI

3akon -CuctemMa  oOrpaHMYeHHMH, XapaKTEepU3YIOIIUX THUI  paclpeieieHus
COOCTBEHHOCTH BHYTPH UYEJIOBEUECKOI'O OOILECTBA.

Mopans — Cnoxusiieecs B 00IIECTBE CUCTEMA B3aUMOOTHOLIEHUH MEX/1y JIIOAbMU.

EcrecTBO3HaHME------ ['ymaHuTapHOe 3HaHUE
Hyx (TBopuecTBO) \ /
. UckyccTBO
Hckycemeo- Mpeobpa3oBaHue MOTyYeHHOW HH(POPMANIUU B 3HAHHE, MIPECTABICHHOE
B (hopme 00pa3oB.
Ecmecmeosnanue  —  IlpeobpazoBanue NOJTYYeHHOW  WHPOpPMAaIUU B
CHCTEMaTH4YEeCKHE HAYyYHbIC 3HAHUS YeIOBEUECTBA O 3aKOHAX IPHPOIBL
T'ymanumapnoe 3unanue — VIHTyuTHBHOE (PEIMTHO3HOE) W HAyYHOE IIO3HAHHE
O0COOCHHOCTEH pa3BUTHS YEJIOBEKA M YEIOBEUCCKOIO OOIIECCTBRA.

IIpousBoacTBO------- Koncrpynposanne
Teno \ /
O6men



Ilpou3zeoocmeo- IIpnoOpeTeHNe YeTOBEYECTBOM B CBOE MTOCTOSTHHOE T BPEMEHHOE
MOJIb30BaHUE OOBEKTOB OKPY)KAIOLIEH Cpenbl - IMOJs, - U CO3AAHME HA UX OCHOBE
HOBBIX OOBEKTOB, KOTOPHIE CTAHOBSTCS COOCTBEHHOCTBIO OTNIEIBHOTO YEIIOBEKA HITH
BCETr0 YEJIOBEUECTBA.
Koncmpyupoeanue — mponecc NpeIBAPUTEIBHOIO CO3JaHUS MOJEIH OOBEKTa,
KOTOPBII MOKET CTaTh PE3yJIbTAaTOM IPOU3BOJICTBA.
Ob6Mmen — iporiecc mepepacnpe/ieicHns COOCTBEHHOCTH MEXY PA3IMIHBIMU JTFOABMHU
BHYTPH 4€JIOBEYECKOTO 00IIeCTBa.
[TombiTaemcst Ternepb OOBEAWHUTH B €IUHBIA KOMIUIEKC BCE TMOCTPOCHHBIC
HaMHU TpuUabl ¢ 60siee BHICOKOH CTENEHbIO JAeTalu3aliy.
IIpoctpancTBO
/ \
Marepus--------- HNudopmanus
Co0OcTBEeHHOCTD HNudopmarus
/ \ / \
Hapon —-- Uepapxust Ynpasnenue------- [MamsTh

CTBhIKOBKAa TIONYYEHHBIX 00Jiee JETaJbHBIX TPHUAIMYCCKUX KOMIUIEKCOB
oKa3zaJiach JIOBOJIBHO yJauHOW. B cepeiuHe JMHUH, COCAMHSIONMINX COOCTBEHHBIC
0000IIEHHBIC MapaMeTPhl Ka)IO0T0 M3 DJIEMCHTOB IMEPBOHAYAILHOW TPUAIBI CTOST
0JIN3KHUE 10 CMBICITY COCJMHUTEIBHBIC 3JIEMEHTHI, KOTOPBIE MOTYT PacCMaTpUBAThLCS
KaK 3JIEMEHTBI, 00CCIICUMBAIOIIHNE [IEJTOCTHOCTh CUCTEMHOHN TPHA/bl, KOTOPHIE MOTYT
OBITH 00BEIMHEHBI MEX Ty cOO0H. [Tomyyaem

IIpoctpancTBO
/ \
Co0OCcTBEeHHOCTD WNudopmarus
/ \
Hapon —-- Ynpasnenue------- ITamsars

AHaJIOTUUHBIA aHAJIN3 MOXET ObITh BBIIOJIHEH AJS TpHaJbl, ABOHCTBEHHOU
TIEepBOi.

ITpousBoacteo-- Konctpyuposanue EctecTBo3Hanue------ ['ymaHuTapHOe 3HaHUE
\ /
Obmen HckyccTBO
3aKoH ------------ Mopans
\ /
CBobona

3nech Mbl HaONIOAAEM TY K€ KapTHHY — CONPUKACAIOIIMECS 3JIEMEHTHI BTOPHYHBIX
TpHazg MOryT ObITh 00BEAMHEHBI MEX Ay coOoi. Torna nomyyaem

IIponsBoacTBoO------------ EcrecTtBO3HaHME--------- I'ymanuTapHoe 3HaHME
\ /
Pacnipenenenue +3akon HckycerBo +Mopans
\ /
CBoOona

Tenepp Ha HOBOM YpOBHE 3HaHMH MBI MOXEM IMOCTPOUTH Oo0Jiee JIeTabHBIN
KOMIIJIEKC.



IIpoctpancTBO

/ \
/ \
[IpousBoacTeo--- /-EctecTBo3Hanue \---I'yMaHuTapHoe 3HaHUE
\ / \ooee - /
\ CoGctBennocts  Wudpopmanus /
V \/
/ 3axon Pacnipenenenus /' HckyccTBo+
/ / Mopanb
/ \ / \
Hapon -------- \---Ynpasnenue--/------------- [Tamsats
\ /
\ /
CBobona

OTO TpUAAMYECKOE MHCCIIEOBaHHE, B KOTOPOM HCIMOJIb30BaHbl padorer P. I
bapanuesa [30-33],[54] MOXeT MOCIY>KUTh ECTECTBEHHBIM OCHOBAaHHUEM IS
KayeCTBEHHOI'0 CJIOBECHOI'O OINUCAaHMs AMHAMHUKU pa3BuTHs YenoBedecTBa, a
TaKXKe Ul BbIOOpa OCHOBHBIX MEp, XapaKTEpU3YIOIUX 3JIEMEHThI IIOCTPOSHHOTO
KOMILIEKCA.

HekoropeiM BXOAsIIMM B HAally CXEMy 3JEMEHTaM MOXHO CONOCTaBUTh
KOJIMYECTBECHHBIE MapaMeTphl, XapakTEpHU3YIOLIMe HX H3MEHEHHE B Ipolecce
pocTa 4enoBeyecTna.

IlIpocmpancmeo 310, B NEPBYIO OYepelb, MOBEPXHOCTh 3emiun. [lo mocienHero
BpPEMEHH IUIONIA/lb, 3aHUMaeMasi TEM WIA UHBIM T'OCYJapCTBOM CUMTANACh OJHUM H3
TJIaBHBIX €ro OOrarTcTs.

Hapoo - 310 moau , xuByuue Ha 3emiie. OCHOBHBIM NApaMeTPOM,
XapaKTEPU3YIOLIUM 3TOT 3JIEMEHT, ABJISIETCS YUCIIO JIIOIEH,

KOTOpOE paHee MbI IPUHSIIM 32 HapaMeTp LEJIOTo, I00aNbHO XapaKTepU3yOIINi
yesoBedyeckoe oomiecTBo. VIMEHHO aHaIn3 ero IMHaMUKHU MO3BOJIMIT HE TOJIBKO
U3y4yaTh HEKOTOpPble 0COOEHHOCTH YEJI0BEYECKOM MOMYJIAILUH, HO U MPeICKa3bIBATh
Oynyiee.

Ilamame - MOXeT ObITh OXapaKTepU30BaHa KOJIMYECTBOM COXPaHEHHON
UH(pOpPMAIUK, UMEIOLIEICS B TEHOME M MO3TY KaX/10T0 YeJIOBEKa, a TakxkKe
KOJINYECTBOM BHEILIHEH JUIs KaXKJI0ro YeroBeka HHopMaIuy, sBistouieics
JIOCTOSIHUEM BCET0 YEJIOBEUECTBA U NEPEKAUYMBAEMON B HACTOSIIIEE

BpeMms B Internet.[4,40]

Ilpouszeoocmeo  MoXeT OBITh OXapaKTEPU30BAHO KOJIMYECTBOM MaTepHaIbHbIX
00BEKTOB, IepepadaThlBAEMbIX C II€JbI0 TMPUCBOCHHUS M UCIOJIB30BaHMS, a
MHTETPAIIbHO KOJIMYECTBOM YHEPTUH, MOTPeOIsieMbiM UeI0BEUECTBOM B LIEJIOM.
Ecmecmeo3nanue - 5170 Hayka 0 IpUpOJe U KOHCTPYHPOBaHHE. 31€Ch MOKET OBbITh
HECKOJIbKO aJIbTepHATHBHBIX MapaMeTpoB .Hamboree anexBaTHBIM TTapaMeTpoM,
KOCBEHHO, uepe3 IIpouzsodcmeo, xapakrepusyromunM 3¢ hekTnBHOCT
EcTtecTBO3HAHMA, MOKET OKa3aThCs MPOU3BOIUTENBHOCTD TPYJa: KOJUYECTBO
HYXHBIX YelloBeueCTBy MaTepHalbHBIX OOBEKTOB, B YACTHOCTH M YHEPTHUH,
MPOM3BEIEHHBIX B €IMHUIY BPEMEHH.

Coocmeennocmsp - I10 MaTepuabHbIe 00BbEKTHI, KOTOPHIC PUHAIICKAT BCEMY
YEJIOBEUYECTBY M KXKIOMY OTACIIbHOMY YEJIOBEKY. 3/1€Ch BIIEPBbIE MOSBISIOTCS
Jlenveu xax 3KBUBaJICHT COOCTBEHHOCTH, XOTSI UX YIIM TOPYaT U MOYTH BO BCEX
OCTaJIbHBIX 3JIEMEHTaxX Haulero paccMoTpeHus. COOCTBEHHOCTD, 3a pEIKUMU



WCKJIIOYCHUSAMH, SIBISIETCS PE3yJIbTaTOM MPUCBOEHUS YEJI0OBEKOM IUIOA0B
MIPOM3BOJCTBA U HEMOCPEICTBEHHO CBsi3aHa ¢ Pacnpedenenuem.

3akon Pacnpedenenusn - 3T0 IPUHIMIBI, 10 KOTOPBIM PaCIIpElESIFOTCS BIACTh U
cOOCTBEHHOCTh MEXY JOAMHU. OT HEPAPXUUECKOTO paclpeaesieHus], KOria BIacTb
onpezensia pacupeaesieHue, - 10 PpIHOYHOTO, KOT/Ia paclpeaesieHue OnpeaesieTcs
Konu4uecTBOM Jenez v onpenensercs 3aKoHom, KOTOPbIA OJMHAKOBO AEHCTBYET AJs
Bcex. KOHKypeHIus 3THX NPUHIIUIIOB - OJHA U3 MPYXKHUH, ONPEICIIAIOMNX Pa3BUTHE
yenoBedyecTBa. Celidac OCHOBHOM MapaMeTp B 3TOU cdepe, 1a U BO MHOTHX JIPYTHX -
a10 lenwveu.

Cé0600a - YpoBeHb CBOOO/IbI KAXK/JIOTO OTJEIBLHOIO YEIOBEKa B yI0BJIETBOPEHUI
CBOMX JKE€JIAHHH, UyBCTB U SMOLIUN OMNPEAEIITCS €ro 310pOBbEM, CIIOCOOHOCTIMH U
00BbEMOM MpHUHAAIEKAIIEH eMy COOCTBEHHOCTH, TOCTYITHON eMy HH(popMaluel, a
TaK)K€ OrpaHUYEHHUAMH, HaslaraeMbIMu Mopaibio 1 3akoHoM. [To-Buaumomy,
COBEPLIEHCTBO 3aKOHOB ¥ MOPAJIbHBIX OIPaHUUYEHUM TOJIKHO ONPEAEIIATHCS
ONTUMM3ALMOHHBIM KPHUTEPUEM: 10CTaTOYHAsl 0€30MaCHOCTh YEI0BEUECTBA B LIEJIOM
IpU MMHUMAaJIbHOM OIPaHHMYEHHH CBOOO/IbI PA3BUTHUS OTAEIBHOIO YEJIOBEKA.

Hugpopmayusa - Beiiie Hamu BBeieHO HOBoe noHsATue: Konuuecmeo
IHMPONUU-UHPOPpMayuu, YIPABIIEMON KOHTPOIIEPOM CUCTEMBI , TO €CTh B paMKax
HACTOAILIETO PACCMOTPEHMS, - OTAEIbHBIM YEJIOBEKOM, FOCYIapCTBOM U
yenoBedeckuM obmiectBoM [18]. 3mech mpocnexuBaercs CBs3b ¢ Hlamamupio u
Ynpaenenuem.

Ynpasnenue - KauectBo yrpaBineHus CBSI3aHO C Ka4eCTBOM 3AKOHO8.
VYipaieHue - nepapxuuecKoe - )KeCTKOEe U MPOCToe. YIpaBiIeHUE TEMOKPATHIECKOE
- CJIO)KHOE U MSTKOE, B BUJIC 3aKOHOB, OTPaHUYMBAIOIINX JACUCTBUS YeJIOBEKa . 3/1€Ch
B KaueCTBE MapaMeTpa MOXET ObITh HCIIOJIB30BAHO paclpeaesieHHe KOJIMUeCTBa
SHTpoNUMH-HH(OpManuu (1 (WIN) ICHET), YIIpaBsieMbIX BceM UelioBedecTBOM,
rOoCy/IapCTBEHHBIM allapaToM U OTAeNbHBIME JTtoAsMH. Eciu B cTpane ['ocynapcTBo
YTPaBIISIET BCEM KOJIUYECTBOM dHTPONHU-MH(DOpMAIIH, KOTOPHIM CIIOCOOCH
YOPaBIATh HAPOJ 3TOH CTPaHbl, TO UMEEM YMCTO TOTAIUTAPHBIN PEXUM YIPABICHUS.
Ecnu cBoOomHO# sHTpOMHEH - nHGOpMAIUel yIpaBIseT KAk bl OTACIbHBIN
4eJI0BEK, TO UIMEEM IOJIHYI0 aHapXxHio. Pacnipenenenue sHTponun- HHGOpMaLuu,
ynpasisieMoil ['ocyiapcTBOM, OTAEIBHBIM YEJIOBEKOM U UelI0BE4ECTBOM B LIEJIOM
perynupyercs 3akonom 1 Mopanwio. Eciv HA TO HU IPYroe HE AEUCTBYIOT, TO
KOH(JIUKT pa3pelaercsi CUiIoH, KpailHUM NposBICHUEM KOTOpPOH siBisieTcs: Boiina.

Hckyccmeo +Mopans.

Hckycemeo -310 nHbopManys o0 OKpyXkKaroleM MUpe, MpeCTaBICHHas B
BUie 00pa30B, POXKAAIOLIMXCS B MO3Ty HauOoJiee TalaHTIMBBIX MpeICTaBUTENIeH
yenoBedecTBa. KOHEUHO, ero MoKHO ObLIO OBl ONUCATh KOJUYECTBEHHO, HAIPUMED,
YHCJIOM KapTHH, My3bIKaJIbHBIX TPOU3BEACHUIN WM KHUT U T. A. M 3T0 nano Okl Ham
HEKOTOPOE BEChbMa CMYTHOE IpecTaBieHne 00 uckyccrse. Ho rimaBHoe - 3170 Tanant
XYIO0KHUKA, KOTOPBIA MBI IOKa MaTeMaTH4YECKH OMHUCHIBAaTh HE ymeeM. [ 1aBHOE B
HCKYCCTBE TO, YTO OHO YIOBJIETBOPSET ITyOMHHBIE, UMEIOIIUE OMOIOTHIECKOE
MPOUCXOXKICHUE TOTPEOHOCTH YeOBEKa.

Mopans.- Te OrpaHUYEHUS BO B3aMMOOTHOILIEHUH JIIOAEH, KOTOPBIE HE BXOMAST
B OTpaHUYEHUS, ONpeaesaeMble 3aKkoHaMu. Mopaiib - OoJiee ApEeBHUI MIacT
OrpaHUYCHH, 4YeM 3aKOHbI. OTHOH 13 (HOPM MOPATBHBIX OTPAaHHYCHUH SIBIISIOTCS
peNUruO3HbIE OTPAHNYCHHUS.

[Ipocneanm 3a MosIBIICHWEM U Pa3BUTHEM BJIEMEHTOB KOMILIEKCA TPUA,
KOTOPBIMH MBI OTIMCHIBAEM YEIIOBEYECKOE OOIIECTBO.



UenoBek BbIILIEN U3 )KUBOTHOT'O MUPA, B KOTOPOM HECOMHEHHO POAMIUCH
3a4aTK OOIIECTBEHHBIX OTHOIICHUH, OCOOCHHO y BUIOB, OJM3KUX K YEIOBEKY.
[Toatomy conmonoruyeckre 3aKOHbI B3aMMOOTHOLICHHUS JTFOIEH UMEIOT
OHMOJIOTUYECKYT0, MHCTHHKTUBHYIO 0a3y. Ha Heil Mbl mepBOHAYaIbHO H OCTAHOBUMCS.

Ecnu Mb1 npoHabironaeM 3a NOBEJICHUEM JKUBOTHBIX, TO YBUANUM, YTO B
MEPUOJ, KOTIa UM HEOOXOIMMO Pa3MHOKATHCS, PE3KO MEHSETCS UX TIOBEJCHHE.
Bo3HukaroT kakue-To pe30HaHCHBIE CHIIbI, 3aCTABIISIONINE )KUBOTHBIX Pa3IMYHBIX
MOJIOB OTBICKUBATh JIPYT APYra, y3HaBaTh APYT Ipyra Mo ONpeleIEHHBIM IPU3HAKAM,
UH(OpPMAITUS O KOTOPBIX 3aJI0’KEHA, B OCHOBHOM, B TEHETUYECKUX MTPOTPaMMax,
NEPENaBaEMBbIX I10 HACJIEACTBY. DTO CPOACTBO COOTBETCTBYET TOMY I€HETHUECKOMY
MEXaHU3MY MOJIOBBIX B3aMMOOTHOLIEHUH, KOTOPBIH ObLT BEIpaOOTaH B IpoLecce
3BOJIFOLIMA MHOTOKJIETOYHBIX OpPraHU3MOB.

ITosi0BBIE B3aMMOOTHOILIEHUS, IOCIIEYIOIIEE POXKICHUE NETEH CO31A0T
IIEPBBIE U OCHOBHBIE SIYEHKH caMOOpraHu3aluy BHYTpH Bua. OHaKo, Hapsny C
9TUM BHYTPHU BU/Ia BO3HUKAET KOHKYPEHIIMS MEXIY caMLiaMU 3a 00J1alaHue CaMKOH.
OTa KOHKYpeHIUs HauOoJiee CUIIbHO MPOSIBIISETCS B IEPUO]] CIIAPUBAHUS U
HPOSIBIIIETCS] Y MHOTUX BUIOB B popMe 6OpbOBI caMIIoB Mex 1y coboit. Camoe
YIUBUTEIBHOE 37€Ch COCTOUT B TOM, YTO 3Ta O0pbOa MPAKTUYECKU MOYTH HUKOI 1A HE
KOHYaeTCs TMOEIbI0 OJJHOTO U3 HUX. 3HAUUT, BHYTPH BUOB, KPOME MOJIOBOM J1100BU
CYIIECTBYIOT NepeaBaeMble TI0 HACIIECTBY IPUHIIUIIBI THIIA «HE YOUii» OpraHu3M
OZIHOTO ¢ TOOOH BHIa. DTOT MPUHLMI, TO-BUAUMOMY, TAKKe HOCHUT TIOJIEBOM
xapaktep. OTHaKO, OH MMEET U IPYyroe OYeHb BaXKHOE CIEACTBHE. A HIMEHHO —
MOSIBJIICHUE HMEPAPXUU CPEAH CAMIIOB M CPEI CAMOK Y JKHBOTHBIX, KUBYILIUX
CTajaMH. OTa Uepapxus MPOSBISCTCS B BUJE MOTINHEHHS TPOUTPABIINX OUTBY
camIIoB OoJiee CHITBHBIM WK 00JIee arpeCCUBHBIM, KOTOPBIM JOCTAIOTCS Ooiee
MPUBJIEKATEIbHBIE CAMKH, JTyUIINE YYACTKU 3eMJIH U T.1. Heo0XoauMocTh B cO3aHIH
10J00HOI HepapXu¥ BO3HUKANA y TeX )KUBOTHBIX, Y KOTOPBIX JOOBIYA TIHIITH U
CIaceHue OT BParoB JPyTrUX BUIOB ObLIM BO3MOKHBI JIUIIb B YCIOBUSAX 00BETUHEHUS
B CPaBHHUTEIBHO OOJIbIINE KOJJIEKTUBBL. TeM caMbIM, HEOOXOJUMOCTh B 00beINHEHUN
JUIs BBKUBAHUS, CYILIECTBOBAaHHE «BHYTPUBHUI0BOH JIIOOBU», 3ampelnaromneil youBarb
HpeacTaBUTeNeH CBOEro BUa U, caMoe IJ1aBHOE, — CYLIECTBOBAHUE MTOJIOBOH JIIOOBH,
OIpeAEIAIOLIEN IPOIOJDKEHUE BUA, ONIPEIEIISIOT IEPBUYHYI0 HEPAPXUIO CTAa,
JIOCTaBIIYIOCS YEIOBEKY BMECTE C COOTBETCTBYIOIMMU HACIEACTBEHHBIMU
IIporpaMMaMu OT €T0 NPEAKOB — )KUBOTHBIX. VIMEHHO Takas uepapXus yCTaHOBHJIACH
B IIEpBOOBITHOM 4eJI0Be4YeCcKOM obuiecTBe. /i yenoBeka HeOOXOAUMOCTh B TaKOM
Hepapxuu ycyryomiach ciaeayromuMHi 00CTOATEIbCTBAMH.

Bo-nepBbIX, AIUTENBHBIM IEPHOAOM BbIKaPMIIMBAHUS 1€TEH, KOTOPhIE
CTaHOBHWJINCH 00Jiee HE MEHEE CaMOCTOSTENbHBIMH B TPU-UETHIPE rofa.
OHOBPEMEHHO JKEHILHbI PHOOPENIN CBOHCTBO, KOTOPOTrO HE OBUIO Yy UX MPEIKOB —
THUIEPCEKCYAIbHOCTD - UTO IMO3BOJISIIO UM YAEPKUBATh MY>KYMH B CEMbE B TCUCHHE
JUTUTEIHHOTO BPEMEHH . MPAKTUYECKH 10 TEX MOP, MOKA JIETH HE CTaHyT
CaMOCTOSITEJIbHBIMH, 8 HHOTJIa M Ha BCIO ’Ku3Hb. DakTHueCKn y YenoBeka
YCTaHOBWJICS MHCTUTYT JIOJITOBPEMEHHOTO OpakKa, 4To MO3BOJISIIO CO3/1aBaTh CEMBIO
Ha JTONTUH eproj BpemeHn. Kpome Toro, hopMupoBaHne Hepapxuu y My>KUUH U
HEOOXOTMMOCTh COBEPIIIATh COBMECTHBIE ICHCTBHS CHavYalIa IPH TOOBIYE TPYTIOB
YMEPUINX KUBOTHBIX, a 3a4TE€M , B €1lle OONbIIeH CTENEHH, IPU 0XO0Te Ha KUBOTHBIX,
MPUBOAWIN K CO3AAHUIO IPOYHBIX, TOJITO - CYIIECTBYIOMINX HEPAPXUIECKUX POJOBBIX
TpyII, BO IJIaBe C JUAECPOM, 3aBOEBABLIMM 3TO MPABO U NOJACPKHUBAIOIIUM €r0
Pa3IUYHBIMH CIIOCO0aMH, KaK KOPPEKTHBIMU, TaK HHOTJA U HEKOPPEKTHBIMH.
OpnHako, y 4eloBeKa, OKa3ajach , B CBSI3M C €r0 OTHOCUTENIbHON (pU3NUECKON



c1abocThio €1a00 pa3BUTON WHCTHHKTHUBHAS «BHYTPUBHUIOBAS JTIOOOBb», KOTOpAas HE
Obl1a 0COOCHHO HY)KHA €ro MpejiKaM, Tak Kak JIF0JIU He MOTJIH YOUTh JIPyT ApyTa MpH
HETIOCPEICTBEHHOM CXBAaTKE.

DTO COCITYKMIIO OIPESIICHHYI0, BO3MOKHO, HETAaTHUBHYIO CITYXKOy
YeJI0BEYECTBY B JAbHEHIIIEM, KOTJ]a B PYKH YETIOBEKa HAYalo MomaaaTh Bce Ooee
CIIOXHOE opykue. IMEeHHO 3Ta cllaboCTh «BHYTPUBHUIIOBOM JIFOOBH» U SIBHJIACH
HMCTOYHUKOM BO3HHUKHOBEHHS BHYTPH YEIIOBEUECKOTO BHJIA JACIICHHUS HA «HAIINX» U
«HE HAIIUX>» TI0 TOMY WIH HHOMY MPU3HAKY, OT STHUYECKOTO J0 KJIACCOBOTO, BOWH
MEXIy TPYIIaMH JIOJIEH, COPOBOXKTAFOIINXCS MACCOBBIMHU YOUHCTBAMH, KOTOPBIC
MPOOKAIOTCA 110 CETOHSIIHUN JCHb, U KOTOPBIE B CBSI3U C COBEPIIICHCTBOBAHUEM
OpYXKHUSI CTAHOBSATCA Bce O0siee KpOBABBIMH U CAaMOYOUHCTBEHHBIMH.

Haubonee xapakTepHbIM B 3TOM OTHOIIEHUH cTall XX BeK, KOTOPBIA HApsIy C
MHOTOYHMCJICHHBIMY HAllMOHALHBIMU BOMHAMH , SIBUJICS CBHUJIETENIEM ABYX MUPOBBIX
BOIH 32 MaTepHaNILHBIN MIEpeie] MUpa, IPUYEM BTOpasi U3 BOWH HOCHIIA
OJIHOBPEMEHHO SIPKO BBIPRKEHHBIN HAIUCTCKUI XapaKkTep, KOTJa OJHAa U3 HAIUHA
(3THOCOB) MPOBO3ITIACKIA Ce0s1 BBILIE APYTHX. B 5TOM e Beke BENUCH HE MEHEE
KPOBOITPOJIMTHBIE TPAKJIAHCKUE BOWHBI MEXKITY Pa3TUYHBIMU IPyIIIaMH OJHOTO U
TOTO K€ TOCY/IapCTBa 3a Mepepacipe/ielieHne MaTeprallbHbIX OJ1ar BHYTpH
rocy1apcTBa.

OpmnHako, ecii ObI Y€TTOBEYECTBO HECIIO TOJBKO OJIUH 3apsij
CaMOYHHUYTOXXCHUS, OHO JIABHO ObI YK€ MepecTano CyIecTBOBaTh Kak BuI. Hapsny ¢
TeMH TCHJICHITUSIMH CaMOYHUYTOXXESHUS, O KOTOPBIX MBI YK€ TOBOPWIIHN, BHYTPH
OTJEILHBIX TPYIII YEJIOBEUECTBA BOSHUKAIHN U IPYTHE — IICHTPOCTPEMUTEITLHEIE
CHJTBI, TIO3BOJISIONIUE ITUM TPYIIITaM KOHCOIUINPOBATHCS U IMPEOI0ICBAThH
IIEHTPOOEIKHBIE CHITBI ¥ CHITBI CAMOYHUYTOXKEHUS. M Tak, mepBerIMu
OpTraHU3aIMOHHBIMU TYCHKAMH YEIIOBEUCCKOTO OOIIECTRA SIBJISIFOTCS CEMBH,
00BeAVHSIOIUECS B POBI. Bce WiIeHbI po/ia CBA3aHbI MKy COO0M, KpoMe
OOIICBUIOBBIX CBSA3CH, KOTOPHIE K YEJIOBEKA JIOCTATOYHO CIIa0bI eile 1
MepapXUIeCKUMH POJICTBEHHBIMA CBS3SMH, B KOTOPBIX [IEMEHTHUPYIOIIYIO POJIb
UTPAET OIBIT U CHUJIA BOJKAKA, YCTAHABJIMBAIOIICTO CBOM «3aKOHBI» KOOIIEPAIIUU U
nomuuHeHus. [Ipu 3TOM OT peIKOB YEeNOBEKY OCTAINCh MPOTPAMMBI, OTIEISIONINE
BUJ OT Apyrux BujoB. OH JOJKEH OTJENATh «HAIINX» OT «4yX)uXx». OJIHAKO, TAKOe
OTJICJICHHUE y YeJIOBEKA MMPOUCXOANUT HE TOIBKO JUIS 0COOEH NPYrux BUAOB, HO U JJIS
oco0eil cBoero BuIa, KOTOPBIE HE BXOSIT B YUCIIO «HAIIUX». Takoe
MPOTUBOIIOCTABJICHNE HAIIUX U YYXKHUX SBUIOCH MPOKISTHEM , & BO3MOXKHO
OJIHOBPEMEHHO M JIBUTATEJIEM Mporpecca YeaoBeuecTBa. MOKHO MPEANON0KHUTh, YTO
y TIePBBIX JIFO/IeH OHO TIO3BOJIHIIO BBIJICNIUTHCS UM M3 MPEANISCTBYIONIETO BUAA U Ha
3TOM JTane Bee Moau Osin ¢cBor. (OTcroga BO3MOKHO H 000CHOBAaHHUE
CYIIIECTBOBAHMS B PEJIUTHSIX TIEPBOOBITHBIX JIFOJIEH eIMHOTO 00Ta, 0 KOTOPOM TOBOPUT
A. Mens [55]) . 3aTem , KOTJ]a HAYANIOCh PacCENICHUE YeIIOBEKA - OXOTHUKA 110 BCEMY
MHPY, 3TO CBOMCTBO PE3KO YCKOPSUIIO paccesieHre. JIFoau BRITOHSUIH IPYT APYyTa MPU
TOMOIIIA BOWH C HACHKCHHBIX MECT M ITPOUTPABIIKE, HE JKeJast ObITh YOUTHIMU WITH
MOMacTh B pabCTBO, YXOUIM HA HOBBIC 3¢MJIH. DTOMY IPOIIECCY CIIOCOOCTBOBAIIO
WHTEHCUBHOE Pa3BUTHE YEIOBEUECTBA M €r0 BHICOKASI arPECCUBHOCTD.

CHauana TosIBUIICS SI3BIK - MOIIHOE CPEJICTBO OOIIeHus roAeit. Jlronu ,
TOBOPHBIIIAE HA OJTHOM SI3BIKE, MOTJIH O0IIATHCS, TOHUMATh APYT IPYTa, MOSBISLIOCH
B3aMIMHOC TPUTSHKCHUE, YTO MO3BOJISIIO CTPOUTE 00JIee KPYITHBIC HEPAPXUUCCKHE
rpymsl. OTHAKO TOT K€ S3bIK CTAHOBUIICSA U CPEJICTBOM pazoOuieHus moaei. Te, KTo
TOBOPHWJI HE HA «HAIIEM SI3BIKE» CTAHOBWIINCH «HE HATUMU». B OTHOIIIEHUN HUX



cpabatbiBajia mporpamMmma — «0ei 4yKHux», C HIMH MOKHO OBLIO BO€BaTh, yOMBATH,
OpaTh B pabcTBO. OTHMUMATH Y HUX 3€MJIU H THIILY.

Iosinenne nepBbix ['ocynapers.

Ho nms Bcero 3Toro He00X0aMMBbI OBIITH OOJIBIIKME KOJMYECTBA JTFOEH, U
HepapXHUECcKas CUCTEMa «CBOMX» TIOCTENIEHHO Havaja YCIOXKHITHCS, TTOTUUHSS ceOe
Bce OOJIbIIIeE YHCIIO JTFOJICH, Jelas cepy MPOU3BOJICTBA BCe O0Jiee CIIOKHOM U
O/THOBPEMEHHO yBEIIMYMBAasi MOII[b BOEHHOM MAIIIMHEI ¥ CO3/IaBasi CUCTEMY IS
MOJIIEpKaHUS HepapXUIecKo BiacTu. Tak MOsSBUINCH MEPBBIE TOCYIapCTBA.
BriBiIMe BOk M POJIOB U TJIEMEH, CTAHOBUIIMCH APSAMHU, KOTOPBIE JJIS 3aIUTHI CBOUX
BJIaJICHHUH (JACTHOM COOCTBEHHOCTH) U ITOIYMHEHNS OOJIBIINX MAcCC JTIOAEH
CO3/1aBaJIM BOWCKA, MOJIUINIO, U JIa)KEe HAYMHAIN MHUCATh TIEPBHIC 3aKOHBI.
CosznaBanach JUKTATOPCKask UepapXxuyeckasi ToCyJapCTBEHHAs! MallliHa.

IlosiB1E€HUE HHTeJIﬂeKTyaJIbHOﬁ 3JIMTBI.

OIHOBPEMEHHO C 3TUM MOSBIISUIUCH JIIOH, KOTOPbIE 3HAIH OOJIbIIE JPYTUX,
HO HE BXOJWJIA TIPSIMO B MEPAPXUUECKYIO CUCTEMY BIACTU. DTHUX JIFO/ICH JIHO0
YHUUTOXAJH , THOO MPHUBJIEKATIHU K cebe uepapxu, JInO0 HHOT/Aa OHU CaMHU
CTaHOBMJIMCH BJIACTh UMYIIMMU. OHU ObUIM HOCUTENISIMU TEX 3HAHUH, KOTOpBIE 3a
BpEeMsI CBOETO PA3BUTHS MOIYYaO YEJI0BEYECTBO - HOCUTEISIMU Y€JI0BEYECKOM
KynbTypbl. OTHIM U3 TIEPBBIX 3HAHUH OBUIH NIepeaaBaBIIeecs U3 TIOKOJICHHS B
MOKOJICHUE TPAIUIINN TIPEIKOB JIFOJICH, KOTOPBIX CO BpeMEHEM 000KECTBIISUTH HAPSIILY
C )KMBOTHBIMH, 3eMiieil U COJIHLIEM, TO €CTh C )KMBBIMHU M HEXHUBBIMU MIPEIMETaMH,
BIIMSIHME KOTOPBIX Ha POJl CUMTAIOCH HanboJiee cylecTBeHHbIM. W 31ech mosBUIIOCH,
a BO3MOKHO HAa MHTYUTUBHOM YpPOBHE, II€PEAaIOCh OT MPEIKOB YEeIOBEKA, TO, YTO IS
YeJIOBEKa CTaJ0 3aMEHON «BHJIOBOM JIFOOBU» — MOSIBUIIACH PENIUTHSI- Bepa B OOroB,
00IUX T ONpeIeNEHHON TPYIIITEI JIFO/ICH, a MO3JHEE — B €IMHOTO OOoTa BCEX JIFOICH
— YTO JIeJIaeT PEIIUTHIO OPYANEM «BUIOBOM JIFOOBU /IS 4eJIOBEKa», HO B OTIIUYHE OT
WHCTUHKTA, PEIUTUS — 3TO Pa3BUBAIOLIUICS MpoLece, MPUXOASAMIMNMA K TaKOM TOUKe
3peHust uepe3 JyXOBHYI0 00pb0y, 3201y KICHUS U OTKPBITHUSI.

311X ¥ 10OpBIX 6OTOB HEOOXOAMMO OBUIO TIOYUTATH U TAK XK€, KaK U TaBe
pona, OKa3bIBaTh 3HAKH HEPAPXUUYECKOT0 BHUMaHUs. ECTECTBEHHO OHU XOTENH TOTO
JKe, Uero XOTeNu AJisi ceOs JTF0/IM — e/Tbl, PaJloCTH, IOYUTaHUs, YBeKoBeueHHs. Tak
BO3ZHMKAJIM MECTHBIE PEJIUTUO3HBIE KYJIbTHI U JIOAN, KOTOPBIE ABIISIUCH UX
HOcHUTeNsIMH. Penurus siBuiach emie OJHUM MOIIHBIM CPEICTBOM O00bEINHEHHS
Tojiel, MonmBIIMXcs 00emMy 6ory. OnHaKoO, eclii BOYKaKU TUIEMEHH MPUXOJUITN WIH
YXOJUIIH, U KaXKJIbIii MOT IPUBHOCHUTH CBOM MPABUJIA, YTOJIHBIE TOJIBKO €MY, TO
penurus Hecna ¢ co0oi u XpaHuia 6ojee ApeBHHE, OoJiee CTAaOMIbHBIC PUTYANIBI H
npaBuiia, BEIpaOOTaHHbIE MPEABICTOPUEN U UCTOPHEN POJa , IVIEMEHH, YEJIOBEYECTBRA.
Tewm cambIM penurust Bce Ooublie u 00JIbIIe HAUMHATIA UTPATh POJIb MHCTUTYTA,
00BeAMHAIOIETO JII0/IEH, e€ npuaepkuBamuxcs. Kpome toro, s noaaepxaHus
KyJIbTa He00X0AMMO OBLIO BEIPA0OTATh MEXaHHU3M, ITPHUBJICKABIINI BEPYIOUINX CBOCH
MPOCTOTOM, KPACOTOM M MPOTIOBEAYIONIUHN TO. YTO OBLIO OJIM3KO OOIBITHHCTBY
JIIOIEH.



IlosiBN1eHMeE HCKyCCTBA.

Tax Ha ciry)0e y peTuruy 0Ka3aioch HCKYCCTBO, KOTOPOE IMOCTEIIEHHO
HA4YMHAJIO UTPaTh BCe OOJNBLIYIO POJib. UeNoBeKy OT JKUBOTHBIX JOCTAJI0Ch MHOTOE U
IJIaBHOE — NI0JIOBOM MHCTHHKT, HEOOXOAUMBIHN 7151 IpooJKeHus poaa. Iloaroroska u
peanu3anus moJIoBOro akTa CONPOBOXKAACTCA CHIIBHBIM YAOBOJIBCTBHEM.
N300pas3urenpHOe HCKYCCTBO (HAIpUMeEp, MPaBAONOA00HOE N300paskeHHEe KEHCKUX
U MY>KCKHX (pUTYp) TIO3BOJISIIO, , IPOJIEBATH YAOBOJIBCTBHE OT TOJIOBOU JTIFOOBH
KyJBTHUBHPOBATH €r0 elie 0oJiee 00beTUHATH WICHOB poAa Wil miemeHu. [loaromy
OHO MOTJIO CITY’KHTb OUY€Hb CUJIBHBIM CPEACTBOM JIOMOIHUTEIBHOTO 00bEeIMHEHUS
JoAel. AHAJIOTMUYHYIO pOJib, BO3JEHCTBYIOILYIO Ha IIOACO3HAHUE YEJIOBEKa, urpaia
My3bIKa, JAIOIIAsl 00WUEL PUMM, PE3OHAHCHO 00eOUHAIOW NI BCEX €€ CIIYIIAIOMUX
U BocnpuHuMaromux. Ciymas 1 UCTIOIHISI OJHM U T€ K€ MEJIOJANU U PUTMBL, JIFOAU B
3HAYUTENIBHON Mepe oUlylaiu cBoe eqMHCTBO. OTCI0[a Y BCEX HapOo0B MOSBIISUINCH
putyanbHble TaHIbl. Oco0ast BaXKHOCTh MYy3bIKU JJIS JIFOJIEH CBA3aHa TakXkKe C TEM, UTO
OCHOBHBIM CPEJICTBOM BHYTPUBHI0BON HH(OpMAIMK CTAHOBUIIACH 3BYKOBAsl peyb.
ConpoBoX€HUE 3BYKOBOW PEUU MY3bIKaJIbHBIM COIPOBOXIECHUEM PE30HAHCHO
YCWJINBAJIO TO U Apyroe. Kaxnoe HOBOE MHTEIIEKTYaJIbHOE JOCTHKEHUE
4eJI0BEYECTBA — pedb, MMCbMEHHOCTb, KHUronevyaranue, ¢pororpadus, KMHO,
TEJICBUICHHUE, IOCTABIISIONIEE YEIOBEKY YIOBOIbCTBHE, UCIIOIB3YETCS UM AJIS
CO3aHUA MIPOU3BEICHUI UCKYCCTBA.

Mopaasb

I[pyrHM HE MCHECC BAXXKHBIM 3JICMCHTOM, BOBHUKHOBEHHUEC KOTOPOT'O CBA3AHO C
penurueil, CHIrpaBIINM OTPOMHYIO POJIb B PA3BUTHHN YEJIOBEUECTBA — IBUJIACh MOPAJb
— TO €CTb HCIIMCAHBIC, a MMO3AHEC IMMUCAHBIC IIPpaBUIa B3aMMOOTHOIICHHI MCXKIOY
JOAbMH, OTIPEACITIABIINX U ONPCACIAOIINX TC PC€AJIbHBIC IIpaBujida, KOTOPBIX JOJIXKHBI
MPpUACPKUBATHCA JIFOAU B CBOUX B3aMMMOOTHOIICHUAX, 9TOOBI HE HAHECTH BpE€aa apyr
Ipyry. MopanbsHble MTpaBuiia, BEIpaOOTaHHbBIE PEIUTHSIMHU, JIOKUIUCH B OCHOBY TE€X
3aKOHOB, KOTOpPbIE CO BPEMEHEM JI0JKHBI ObLITN U3/1aBaTh HEPAPXH BIACTH, YTOOBI
COXPaHMTH ATy caMylo BiacTb. [Ipu 3TOM MOpanas BoO MHOroM 6a3upoBajiach Ha 4YacTu
TeX 00BbEIUHUTENIBHBIX MHCTUHKTOB, KOTOPbIE YEJIOBEUECTBO YHACIEI0BAJIO OT
IPEKOB U HA OMbITE€ B3aUMOOTHOLIEHHUS JIIOJICH Mex Ty COOOM.

IIpaso.

[TosiBeHne 3aKOHOB, KOTOPBIE CHAaYasa JOJDKHBI ObUTH 3allMIIATh BIACTh U
CcOOCTBEHHOCTH TeX, Y KOTOPBIX OHA yXke Obllla, CO3/IaJIi COBEPIIICHHO HOBYIO
CUTYAIIMIO B YEJIOBEUYECKOM OOMIECTBE M TO3BOJIMIIH JIFOJISIM HAYaTh MBICITUTH O
COBEPIICHHO HOBOM , HE3HAKOMOM KM JIOTOJIE TOCY/IJAPCTBEHHOM YCTpPOICTBE, B
KOTOPOM BJIACTBOBAJ OBl HE AUKTATOP, KOTOPOMY MEPAPXUUECKH TTOAIUHSIIOTCS BCE
OCTaJIbHBIC U KOTOPBIN CaM U3JIacT BBHITOJIHBIC €My 3aKOHBI, & 3aKOH, H3/1aBacMBbIil
CTICIATbHBIM 3aKOHOAATECILHBIM OPTaHOM, H30PaHHBIM BCEM HAPOJIOM, U JICHCTBHE
KOTOPOTO OKa3bIBACTCS OJJMHAKOBBIM JIsI BCEX YICHOB OOIIECTBA — TaK MOSBUIUCH
WJIEU IEMOKPATHH, THOepaIn3Ma, OTKPBITOTO 00IIECTBA, KOTOPHIE, XOTS U ¢ OOJIBIIIAM
TPYJOM, Bce OOJIbIIE TIPOHUKAIOT BO Bee Ciion o0mmecTBa. OHAKO, HU MOPab, HU
3aKOH, HU PEJUTHS HE MOTJIH JIO CHX TOP MPEOJI0NIETh YHUUTOXEHUE OTHON YacThIO
YEeJI0BEYECTBA IPYTOH - BOWHBI, KOTOPBIC C PA3BUTHEM ITMBIIIM3AITIN CTAHOBSITCS BCE
0oJee JKECTOKUMH. JTO CBSI3aHO C TEM, UTO BCE OTU 00BENUHUTEIBHEIE TEHACHIIUN U
OTPaHUYUTEIILHBIC 3aKOHBI , U JTAKE BEJIMKHUE PEJIMTHO3HBIC TCUCHUS C UX SUHBIM
00roM M POBO3TIIANIAEMON UMHU JTFOO0BBIO KO BCEM JIIOJISIM, ICHCTBOBAIH U



JEHCTBYIOT XOTS U AJ1s1 OOJBIINX U Bce O0JIee BO3PACTAIONINX TPYIII JTFOIEH , HO
TOJIBKO JUUIS ONPEIETIEHHON YaCTH 4eJI0BEYECTBA, KOTOPYIO OHHM CUMUTAIOT «CBOUMM» ,
Oy/b TO OTIpeNIeIeHHBIN STHOC WU CYIIEPITHOC, JKUTEIH OJHOTO TOCYIapCTBa ,
MPEICTaBUTENIM OJHOTO KJIacca W JIFJIU, HCTIOBEAYIOLINe OAHY penuruto. Bee
OCTaJIbHBIC JJI1 HUX CUMTAIOTCA YYKUMH, U K HUM HETIPUMEHHUMBI YK€ HUKaKue
3aKOHBI ¥ OrpaHuueHus. Ix MmoxxHo youBath, rpabuth, Aake NpeBpailaTe B padoB.

TonbKO B OCJIEIHUE TOMBI, B CBSI3U C UHTCHCUBHEHUILIUM Pa3BUTHEM
NPOM3BOICTBA, PHIHKA, (PMHAHCOBO- JICHEKHOM CUCTEMBI, Pa3HOOOPa3HBIX CPEJICTB
CBSI3M, HE OTPAHMYCHHBIX MPOCTPAHCTBOM, JIFOAH B OOJBIIMHCTBE CBOEM MOHSIIH, YTO
OHH SIBJIIIOTCS IIPEJICTABUTENIMU OJHOTO BUJIAa M YTO YEJIOBEK - €r0 XKU3Hb U IIpaBa-
HPEBBILIE BCEIO U HE MOTYT ObITh U3MEPEHBI HUKAKUMH MaTepUaJIbHBIMU
kpurepusaMu. Takum 06pa3oM, TOJIBKO ceidac, U TO He Be3Jle U HE BCEr/a,
4eJI0BEYECTBO CO3HATEIBHO HAa4ajIo BeIpadaThIBaTh HOBbIE JTHOEpaIbHbIC
00bEeIMHUTENbHBIE MOPAJIbHBIE U IPABOBBIC KPUTEPUH, KOTOPHIE HA HOBOM,
4eJI0BEYECKOM YPOBHE IT03BOJIAT B PAMKaX PHIHOYHOTO COTPYIHUYECTBA-
KOHKYPEHLIMH pean30BaTh BUI0BbIE O0bEIMHUTENbHBIC TEHACHIIMH, KOTOPbIE Ha
MHCTUHKTHBHOM YPOBHE JUIs 4eJIOBEKa /10 CUX MOp He cpabaThiBaid. DTOT MOIXOA
notpedyeT pa3paboTKH HOBOTO MHPOBOI'0 3aKOHO/IATENILCTBA, HOBOM Mopaiy, a,
BO3MOXKHO M HaXOXKICHHUS OOILETO SI3bIKa Y BCEX MUPOBBIX PEIUIHiA. AHAJIOIMYHbIH
00 SI3BIK OJKEH OBITh HAWACH U MEXIy HAayKOi, KOTOpas Bce 0OJbIne 1 OObIe
CTaHOBUTCS MEXIYHAPOIHOM, U PETUTMO3HBIMU YUEHUSIMHU, XPAHALIUMHI BECH OIBIT
YenoBeyecTBa Kak Buia. CHHEpreTHYeCKre METOIbI aHAIN3a IPUPOIbI U 00IIECTBa,
M0 HalleMy MHEHHIO, CIIOCOOHBI CHITPATh 371€Ch PEIIAIONIYIO POJIb.

MarepuajgbHble 60raTcTBa U pacnpeaejeHue COOCTBEHHOCTH.

Beimie Obinia yka3ana rpy0as nikaixa MacIiTa0oB, CBS3aHHAS C YEIOBEUCCKOM
MOMYJISIIIACH, TIPY 3TOM OJIMYKHM TOJIEM 3TOM CIIOKHEHIIIeH CUCTeMBI Oblila Ha3BaHa
Best 3emiist u naxke ComHewras cuctema. OIHaKo, B IEHCTBUTEILHOCTH, TIOJIE
YeJI0BEUECTBA MMEET OUEHb CIOKHYIO CTPYKTYPY, UTO U OMPENEISET CI0KHOCTh
CaMOro YeJIOBEYECTBA KaK CUCTEMBI.

[TombITaemMcst HEMHOTO pa3o0paThCs B 3TOM mosie. Bo - mepBbIX, YEIOBEUECTBO
SBIISIETCS IPOCTO OJJHUM M3 Ononorndeckux BujoB. CliesioBaTeIbHO, BOTHON
YelI0BEYeCTBa KaK OT/ACTHHOTO KBAHTA SIBIISIETCS] COBOKYITHOCTh OMOJIOTHUECKHUX
BUJIOB. UernoBeuecTBO sBIsETCs YacThio buocdepsl, oHO poausock B Heapax
buocdepsl, n3ydenne ero HCTOPUH HEBO3MOXKHO 0€3 U3YUeHUS UCTOPUHN KUBOTO
BemecTBa Onocdeprl. OTCIO1a BOZHUKAET BOMPOC O B3aUMO/ICHCTBUU YeJIOBEUECTBA C
JPYTUMH OMOJOTHYECKUMHU BUIAMH.

OTO B3aUMOJIEUCTBHUE, KaK U MHOTHE JIPYTUE TUIIBI B3aUMOIEHCTBUS, UMEET
TPUAUICCKYIO CTPYKTYPY M ONPEIENsIeT Creu(UUecKre BOJIHOBBIC CBOMCTBA
YeJIOBEUYECTBA KaK CIIOKHOW TPAHCIIOPTHO-UH(OPMAITUOHHON CHCTEMBI.

1) OOmeH BemecTBOM.

OTO TIIaBHBINA THUTT 0OMEHA - OCHOBOM MUTAHUS YEJIOBEKA SBISETCS OMOIOTHYECKast
MUIIA — TO €CTh MIPOUCXONT MOCTOSHHBIA OOMEH BEIIIECTB MEXK]TY YETOBEKOM U
npyrumu oobsexTamu 6nocdepst. [Inma yenoBeka oueHs pa3HOOOpa3Ha, a
CJIeIOBATENILHO, CBSA3aHHOE C OOBIBAHUEM IMUIIK OOIICHHUE YESIIOBEKA C IPYTHMH
BHJIaMU KUBOTHBIX U PACTCHHU UMEET OUCHb IIMPOKUN JUANa30H MapaMeTpOB.
buonoruueckoe mose yenoBeuecTBa TPEOyeT CEIUATBHOTO H3YICHUS, KOTOPOE B
MIEPBOM IIPHOTIHKEHUH OyACT BHITIOTHEHO HIDKE.



OcTtaTkamM# CTOJIa YeTIOBEKA, TAK)KE MUTAIOTCS PA3TUYHBIC )KUBOTHBIC U
pacTeHus.

2) OomeH >Hepruei. OOMEH dHepruei ¢ OHOJIOTHYCCKUMU 00BEKTAMH TPOUCXOHT,
B OCHOBHOM, 4epe3 0OMEH BEIIECTBOM. XUMHUYECKHE MTPEBPAICHHS,
MPOMCXO/ISIINE BHYTPH OpPTraHW3Ma YeJIOBeKa C MOTPeOIsieMoil UM MUIei
SIBIISTIOTCSI TJIABHBIM HICTOYHUKOM DHEPTHH, OTIPEISIISIONICH KU3HEHHBIE CHITBI
gyenoBeka. CymiecTByeT ele OArH, KOCBEHHBIN NCTOYHUK 0OMeHa YHeprueit
MEXIy 4eJIOBEKOM 1 ObuThiMU Onochepamu u HacTosmel onocdepoii. posa,
yroJib, He(hTh, TOPP, Ta3 — ABIAIOTCS UCTOYHUKAMH TEIUIa, TAaK HEOOXOAMMOTO IS
YeJIOBEKa, a TAKXKe NCTOYHUKAMH JIEKTPHUUECTBA U TOIUIMBOM JJIS CO3AaBaEMBbIX
UM MallvH. A BeJlb BCE 3T UCTOYHHMKH TEIUIa U JPYTUX BUI0B SHEPTHU ObUIN 1O
OostblIei CBOEH YacTH TOJIBKO YTO MIIM OYEHb JJABHO YaCTbIO OHOCHEpHI.
CylIecTBEHHYIO POJIb B BHEPreTHYECKOM OOMEHE UeI0BEUYECKOro o0ecTBa
Urpaet oJIe/1a, KOTOPYIO HOCST JIIOJH, KOTOpas TAK)Ke OYEHb 4acTO UMEET
OpPraHNuYeCcKOe MPOUCXOXKICHHE.

3) OOmeH nHpOpPMAIIHECH.

OTOT Mpotecc enle 6oee CI0KEH, YeM /1Ba IIEPBBIX, TaK KaK >KUBas KJIETKa,
YeJIOBEK, YeJI0BEYeCKOe 00IIECTBO, B OCHOBHOM, SIBJIIOTCS MH()OPMAIIMOHHBIMU
cUcTeMaMH, TO €CTh CUCTeMaMu, Oy yliee KOTOPbIX UMeeT 00JIbIIOe, BO3MOXKHO
OecurcieHHOe YHCII0 OnpypKaIMOHHBIX BapUAHTOB. [IpakTHYECKH BeCh OpraHu3M
YeNI0BeKa, a TAKXKe BCS CTPYKTypa YEIOBEUECKUX B3aNMOOTHOIICHHUH YIIPABIISIOTCS
CIIO’KHEHIITUM KOHTPOJUIEPOM HIIM CUCTEMOM CBSA3aHHBIX MEXy COOOU
KOHTPOJIEPOB. B cBsA3M ¢ 9THM, MHPOPMAITMOHHBII 00MeH ueroBeka u bnocheps
MUMEET CBOIO JOCTATOYHO CIIOKHYIO CTPYKTYPY..

HauneM ¢ KJIETOYHOTO YpOBHSI.

Haubornee Ba)xHOH IS YeTTOBEKA U YEIOBEUECTBA SBISIETCS TeHETHIECKAS

uH(pOpPMAIHs, COCPEIOTOUYCHHAS B TCHOME YEIOBEKa. XOTS B HACTOSIIEE BPEMS

CUMTAETCs, YTO 3Ta MH(OPMAIHI MEHIETCS OYSHD MAJIO U CITyYaifHO, MBI HE MOKEM C

STHM MOJTHOCTBIO COTIIaCUThCA. Bupychl (4acts Onochepsl) momnaaas BHyTPb KIETOK

4eJI0BEKa M BCTPAUBAsICh B €r0 FT€HOM, KAKMM-TO 00pa30M MEHSIOT [€HETHUECKYIO

uHdopmaruto. Kpome Toro, riobanbHble, UMEIOIINE ATUTEIbHBIA NEepuo.

U3MEHEHUS OKpYKarolleil cpeibl COXPaHsIOTCS B JOJITOBPEMEHHON MaMATH YeJI0BeKa,

BBI3bIBAs] U3MEHEHHsI CTEPEOTUIIOB €ro MnoBeieHus. Tak Kak moo0HbIe CTEPEOTHIIBI,

COIVIaCHO JIaHHBIM 3TOJIOTOB [6], MOTYT nepeaaBaThbcs O HACIEICTBY B BHJIE

MHCTUHKTHBHOT'O MOBEIEHUSI, TO MOYKHO CJIeJIaTh BBIBOJ , UTO CYILIECTBYET

HEKOTOPBIA MEXaHU3M, OTIIMYHBIN OT CIy4alHbIX H3MEHEHUH U MTOCIIeTyIOLIETO

€CTECTBEHHOT0 0TOOpa, BBI3bIBAIONIUII LI€JI€HAPABICHHOE U3MEHEHUE TeHOMa

0610JIOrNYeCKUX 0OBEKTOB, B YACTHOCTH, YEJIOBEKA, KOTOPBIN MPUBOJUT K TOMY, YTO

I€HOM MEHSIETCSl TAKMM 00pa3oM, 4TO €ro U3MEHEHHs TPUCIIOCA0INBAIOT BU K

CYIIECTBEHHBIM H JOJTOBPEMEHHBIM H3MEHEHHSIM OKPYKAIOMICH CPEIbI.

Kpome Toro, yuéHple B HACTOSIIIEE BPEMS CUUTAIOT, YTO YEITOBEK MPOHU30IIET

OT KaKoTO - TO BHJIa YEJIOBEKOOOPa3HbIX 00€3bsH, a T€ OT elle 0oJiee paHHUX

NPEKOB, CIIEOBATEIHHO, B TEUEHUE BCETO BPEMEHHU CYIIECTBOBaHUS Onocheps

NpOHCXOAMia crierduyeckas nepeaada KOAUPOBaHHON HHYOPMAIIMHA OT 0COOH K

0co0M — UMEHHO 3Ta Tepeaada HHPOPMALIUH U OTIPELIIIET SMHCTBO Onocdepsl 1

HEBO3MOXKHOCTD MOJIHOTO BBIJICIICHUS YEJI0BEeKa M3 OKPYKAIONIero ero ouocdepHoro

TOJISL.

2) [pyras gacth nH(POPMAILINH TIEPEACTCA YETIOBEKY OT OMOIOTHIECKHX
00BEKTOB Yepe3 XMMUIECKHE TIPEBPAIICHHUS , KOTOPHIE OCYIIECTBIISIOTCS C
OpPraHUYECcKOM MUIlel B OpraHu3Me yesnoBeka. JTa HHpopMalys Mo3BoIsIeT



OTBICKMBATh PE30HAHCHBIC CTPYKTYPHI B MHUIIIE YEIIOBEKA U B €0 KJIETKAaX U TEM
CaMBbIM CYILIECTBEHHO SKOHOMUTbH 3aTPAThl HA Pa3/I0’KEHUE THUIU U CTPOUTEIHCTBO
KJIETOK Opranu3ma yenoBeka. OcoOeHHO BaXKHYIO POJIb UTPAIOT B TOM OHMOIOTHIECKH
AKTHUBHBIE BEILIECTBA, COACPIKAIIMECS B PA3IUUYHBIX OMOJIOTHUECKUX O0BEKTaX 1
UTPAIOIINE POJIb (PEPMEHTOB, JIEKAPCTB, BATAMHUHOB M CTUMYJISITOPOB.

3) Tpetss wacTh HHPpOpPMALUK 00 OKpY’KAIOIIEM MHpeE U 0 brocdepe, B
YaCTHOCTH, [TOCTYIIAET YePe3 OpPraHbl UYyBCTB U BOCIIPUHUMAETCSI HEPBHBIMHU
KJIETKaMHd. DTa 9acTh HH(POPMALINU HMEET KOMIUIEKCHYIO IPUPO/LY, HO
Ouosoruueckasi KOMIIOHEHTA UTpaeT B e€ 00beMe He MOCIIeTHIOK POITh.

ITorrpoGyem o1leHUTh MaccCy *KMBOTO BELIECTBA - OJHOM U3 BOJIH, JUIs KOTOPOii
4eJI0BEYECTBO SBISETCSA KBAHTOM, I10J1 KOTOPOi Moka 1 OyaeM MoHuMmaTh 61oc,
ounoty. B MmoHorpaduu [56 ctp. 25] Hanmucano: “YKuBoe BeliecTBo 1Mo cBoel macce
npecTaBisieT co0oi ele 6oaee HUUTOXKHYIO YacTb 6nocdepsl. Eciu xkuBoe
BEIIIECTBO PABHOMEPHO PACMpPEAEIUTh 0 MOBEPXHOCTH HAICH MIaHEeThI, TO OHO
MTOKPOET €€ CII0eM TONIHUHOMN ToNbKO 2 cM=0.02M. Mexny TeM UMEHHO KUBOMY
BEIIECTBY NPUHAJUIEKUT, 0 MHeHuIo B.M. BepHazackoro, riaBHas posb B
(hOopMHPOBAHUY 36MHOM KOPBI.»

C npyro#i CTOPOHBI MbI 3Ha€M, YTO TIOBEPXHOCTH 3eMiin cocTapisieT 5.10% 10%*8
KM**2 =5.1%10%*14m**2 [17]

Torma oOweM >kmBOTO BemecTBa paBHseTcs 10%#13 m**3

A ero macca, - npubau3uTeNbHo, 10%¥%13 TOHH.

Hrak, macca genoBedecTBa coctaBiseT yxke 10¥*-4- 10%*-3 ot Bceit MacChl ®KUBOTO
BellecTBa Ha 3emJyie. DTO OYeHb MHOTO. YenoBeuecTBO HapyIIWIIO BCE MPOMOPLINH,
KOTOpBIE CYIIECTBOBAIIM B OHOC(epe 10 ero BO3SHUKHOBEHUS. M 31ech Tanutces
OoJbIIast OMAaCHOCTH JUTSI YeTIOBEKA, KOTOPasi MOKET MPUBECTHU K TI00ATBHOMY
KPH3HCY YEIOBEYECTBA B OUYCHD OJIM3KOM OyyIIeM.

HazoBewm erie ogny mudpy [56. Ctp. 54]. «Akagemuk bopuc bopucosuu
[MTonerHOB (1877-1952) 00paTHil BHUMaHUE eIlie Ha OJTHY OCOOSHHOCTH YKHBOTO
BellecTBa: « KommuecTBo Macchl )KMBOTO BEIIECTBA, COOTBETCTBYIOLIETO JaHHOMY
MOMEHTY, HE MOXET J1aTh NPEICTaBIEHHS O TOM I'PaHIMO3HOM KOJIMYECTBE €€,
KOTOpPOE ITPOBOJIMIIO CBOIO pabOTy B TE€UEHUE BCETO BPEMEHHU CYILIECTBOBAHUS
opranu3moB». [1o cymecTBy, Macca GMOT€HHOro BelecTBa MeTabrochepsl — ITO
MHTErpajl MacChl )KMBOTO BEIECTBA 3€MJIM [0 T'€0JIOTUYECKOMY BPEMEHH,
cocTapJsitonel o oneHke reoxumuka Cepres ['epmanosuda Hepyuesa , 2,4*10%%20
TOHH. TO €CTh JIMIIIb HA MOPSIIOK MEHBIIIE MacChl 3eMJIH.

Tewm cambIM, IPaKTUYECKU BCS 3eMIIs SIBJISIETCSl MaTepUAJIbHBIM ToJ1eM 6uocdepsl a
CJIEZIOBATENILHO U MOJIEM OHOTO U3 HauboJjiee aKTUBHBIX B HACTOsIIEe BpeMs e&
3JIEMEHTOB — Y€JIOBeKa. .
Hexotopsle nHTEpECHBIE CBEIeHUS 0 OHoTe. [56] . « CUuTaloT, 4TO B COBPEMEHHOI
ounocgepe npeacraBieHo okoJio 2*10%**6 BuIoB (a 32 Bce BpeMsl CYIIECTBOBAHUS
ouochepsl ux ObUIO He MeHbIIe 1*10**9) mpuyeM KaKIplid W3 3TUX BUJIOB , B CBOIO
ouepesib, MOKET BKIIIOUATh B ce0s MUJJTMOHBI U MIJUTHAPBI 0COOEH, TUCTIEPCHO
pacrmpeielleHHbIX B IPOCTPAHCTBE. »— KaX bl BUJI — 9TO BOJIHA, COCTOSIIAS U3
OTJENFHBIX KBAHTOB — OCOOCH.
[56, ctp 38] « B kaure «Xummueckoe cTpoeHue 0Hochepsl 3eMITH U €€ OKPYKEHHSI»
BepHajackuit mocTaBuII BOMPOC O THIAX BEIIECTBA, ClArarimux ouochepy:
“BemniectBo e€ (0nochepsl.- A.JI. ) COCTOUT U3 CEMH TITyOOKO PasHOPOIHBIX
MIPUPOJHBIX YaCTEH, T€OJIOTHUECKHU HE CITyYalHBIX.

Bo-nepBbIX, U3 COBOKYITHOCTH KMBBIX OPraHU3MOB - JKUBOTO BEILECTBA,
paccessHHOro B MUpHajax ocoleil. . .



Bo- BTOPBIX, MBI IMEEM JIEJIO C BEIECTBOM, CO3/1aBAEMBIM H
nepepadaTbIBA€MbIM KH3HBIO C OMOTEHHBIM BEIIECTBOM, HCTOYHHUKOM YPE3BBIYAIHO
MOIIHOH MOTEHIINATBHON SHEPTHH (KAMEHHBIN YTOJIb, OUTYMBI, U3BECTHSK, HEPTH U
T.J1. ). JKUBBIE OpraHU3MBI B HEM IOCTIE €r0 00pa30BaHMUS T€OJIOTHUECKI
MaJOACsITEeNbHBI.

B tpeTpux , MBI IMEEM BeLIECTBO, 00pa3yeMoe MpOLEeccaMu, B KOTOPBIX
JKABOE BEIIECTBO HE YYACTBYET: KOCHOE BEIIECTBO, TBEPAOE, KUAKOE U
razoo0pasHoe...

YeTrBeprast 4acTh — 3TO OMOKOCHOE BEIIECTBO, KOTOPOE CO3AETCS
OJIHOBPEMEHHO JKUBBIMM OpraHU3MaMH M KOCHBIMM IIPOLIECCAaMU, NIPEACTABIISIA
JUHAMUUYECKHE PABHOBECHBIE CUCTEMBI TEX U APYruX. TakoBbI BCs OKEaHUUYECKAs U
HOYTH BCS Apyras Bojia Ouocgepsl, HeQTh, IOUBA, KOpa BHIBETPUBAHUSA U T. 1.
OpraHu3Mbl B HUX UTPAIOT BEAYILYIO POJIb.

B-nsthIx , BenecTBo, HaXoAs11eecs B paIMOAaKTUBHOM pacnajie B popme
HEMHOTI'MX OTHOCHUTEJIBHO NIPOYHBIX PAaJUOAKTUBHBIX 2JIEMEHTOB. .. MBI 31€Ch UMEEM
JIEJI0 C XUMUYECKUMH 3JIEMEHTaMH CJI0’KHOT'O M30TOIHOIO COCTaBa , IPOHUKAIOIIUMU
BCE BelEeCTBO OMocephl ¥ UAYIIMMU Ha ITyOUHY, HAM HEU3BECTHYIO. ..

C apyroii CTOpOHBI, Bce BelecTBO Ouochepsl U, Mo- BUANMOMY, HE TOJIBKO
6uocdepsl, MPOHUKHYTO LIecTON (OPMOI BeleCTBa — PACCETHHBIMU aTOMaMH,
KOTOPBIE HEMPEPBIBHO CO3/IAOTCS M3 BCSKOTO POJA 36MHOT'O BEIIECTBA MO BIMSHUEM
KOCMHMYECKUX U3IIy4CHU. ..

Haxoner, ce1bMBIM TUIIOM 3€MHOTO BEILECTBA SIBIISICTCS BEIIECTBO
KOCMHMYECKOTO NMMPOUCXOXKACHHUS. . . »

Henutoxo 6bu10 OBI HAMTH XOTS OBI MIPHOMKEHHO MACCHI 3TUX COCTABIISIONINX
o6unocdepsl. OHAKO, MBI MOJKEM YIPOCTHUTH IOKa cede 3aaqy U MPOCTO Pa3JIENTh
Maccy Onocepbl Ha )KUBYIO U KOCHYIO. TeM caMbIM, B3aUMOJICHCTBHE YeIOBEUECTBA
C KOCHOH 9acThio OMOC(ephl B paMKax HaIIETO IPUOIMKEHHOTO PACCMOTPEHHS
NPUOIU3UTENEHO SKBUBAJIEHTHO B3aMMOACHCTBHIO CO BCEM 00bEMOM 3EMIIH.

a) O6meH maccoii. JInmib HeOOoIbIIIOe KOINIECTBO TBEP/IBIX HEXKUBBIX MaTEPUAIIOB
ABJIIETCS IPEIMETOM HENOCPEICTBEHHOIO TUTaHus yenoBeka. Hanpumep, coisb.
OpnHako, CyIIeCTBYIOT KHUIKUN U ra3000pa3Hbli MUHEPaJIbl, 0€3 KOTOPBIX KU3Hb
YeJI0OBEKA, KaK U MHOTMX APYTUX KUBBIX CYLIECTB HEBO3MOXKHA. DTO BOJa U BO3IYX.
VIMeHHO 3TH HEOHOJIOTUUECKUE IIEMEHTHI SIBIISIIOTCSI OCHOBOM, Ha AJIEMEHTaX
KOTOPOM CTPOSATCS BCE KUBbIE OpraHu3Mbl. OHU COCTABIIAIOT B MACCOBOM OTHOILIEHUH
OO0JIBLIYIO YaCTh TOTO MOJISl, KOTOPOE MOPOANIIO JKUBOE BEIIECTBO U YEIIOBEUYECTBO, B
yacTHOCTH. ['mapocdepa u atMocdepa — ABe Ii00aabHbIE Cpelibl, KOTOPhIE HApsay ¢
IIOBEPXHOCTBIO 3€MJIU, IOPOAMIIN BCE )KUBOE. Toraa Kak BEIIECTBA, COCTaBIIIOIINE
MIOBEPXHOCTh CYILIM NIEPENAIOTCS YEJIOBEKY , KAK U MHOTUM JIPYT'HM >KUBOTHBIM, YEpE3
KHBOE BEILIECTBO PACTUTEJILHON M JKUBOTHOM MPHUPOJIbl, 0OMEH BOJIbI U BO3yXa
OCYIIECTBIIAETCSA HEMTOCPEACTBEHHO KAXKIBIM KBAHTOM YEJIOBEUECTBA, KAKIBIM
YE€JI0BEKOM IPH NMOMOIIH CIIENHAIN3HPOBAHHBIX CHCTEM. (IBIXaTEINbHOM,
MUIIEBAPUTENBHON, KPOBEHOCHOW M BBIJEIUTEIBHOM).

B cBsi3u ¢ pa3BuTHEM YeIOBEUECTBA MIOCTEIICHHO YBEIMYNUBAJICS 00BeM
o0MeHa BEIIECTB MEXIy PaCTYLIUM YEJIOBEYECTBOM U HEKMBOU MPUPOIOH,
CBSI3aHHBIN C TPYJOBOM AEATEIBHOCTBIO YEIOBEKA.

OpnHuM 13 TIIaBHBIX CBOMCTB Y€JI0BEUYECTBA KaK BOJIHBI SIBJISIETCS] TEHACHIMS K
CaMOCOXPAHECHHUIO U JTaKe K POCTY, SBISIOMIASCS IBIKYIIECH CHIIOH JTF000T0
BOJTHOBOT'O JIBHJKECHHUS, PE3OHUPYIOIIETO C OKPYKAOIIEN CPeIoil — MoJIeM. Y KUBBIX
00BEKTOB 3Ta TEHACHIHS MPOSBISIETCS B CTPEMIICHHH HE TOJIBKO 00€CIIeYnBaTh
ONTUMAJIbHBIE YCIIOBHS [l 0OMEHA HEOOXOJUMBIMHU JJIsi CAMOIIOCTPOEHUS U



Pa3MHOXXEHHUSI OPTaHUYECKUMHU M KOCHBIMH BEILIECTBAMH, HO U B CO3aHUU
KOM(OPTHBIX YCIIOBHH CYIIECTBOBAHUS, TO €CTh 0OecreueHHH Oe30MacHOCTH KakK
BCEU CHCTEMBI B LIEJIOM, TaK M OTACIBHBIX €€ 2JIEMEHTOB. [[J1s1 4emoBeKa 3TOT
MIPUHLIMIT TPOSIBISIETCS HE TOJBKO B TOOBIBAHMH MHULIH U BOABI, UTO MIPUBOJUT K
HEOOXOTMMOCTH B3aUMOJICHICTBOBATH, IIPH STOM B OOJIBIIMHCTBE CITy4acB
KOHKYPHPOBATh C APYTUMH KHUBOTHBIMH, HO M HEOOXOIUMOCTH obecreunBaTh cede
KOM(OPTHOE CYIIECTBOBAHNE B YCIOBHAX CHIIBHBIX TEPETIaZIOB TEMIIEPATYPhl. ITO
MPUBOIUT K HEOOXOAUMOCTH UMEHHO I YeJIOBEKa, HE CAMOT0 CUIBHOTO
KHBOTHOTO, TeM 0oJiee He MMEIOIETO Ha TeJIe BOJIOCSHOTO TIOKPOBA, HMETh /B
aTpuOyTa, KOTOPhIE MO3BOJIAIOT AKTUBHO YIPABIATH COOCTBEHHON 0€30MacHOCTHIO —
OZIEXKAY U JKUJIMILLIE.

U Ta u qpyroe, 1o pa3HOMY, BBIIIOJIHAIOT KaK HEMOCPEICTBEHHO 3alUTHYIO,
TaK ¥ TEPMOPETyJIUPYIOIIYI0 QYHKIUH.
31ech CTOUT HEMHOI'O OOpaTUThCS K McTopur. Kak nmpu cozaHuu o€ abl, Tak U IpU
CTPOMTENILCTBE JKUIINILA YEIOBEK MCI0JIb30BaJl MaTepUaibl OMOJIOrHYECKOT0 U
KOCHOTO NPOUCXOKACHUS, IIPU ITOM C PA3BUTHUEM UYEJIOBEUECTBA B 000POT
BKJII0YAJIOCh BCce Ooubliiee U 00JbIINe Macchl BelecTBa. PocT uenoBeuecko
HOMYJISALMU TpeOoBa GobIIe MUILHY, YTO IPUBOJMIO K YCIOKHEHHUIO CIIOCOO0B ee
JOOBIBAHHMS.

OpxauM 13 croco0oB T0OBIBaHUS MUIIN , OCOOCHHO MOCTIE PACCEICHUS YeIOBEYECTBA
10 BCeMy 3eMHOMY IIapy cTaja 0XoTa Ha JUKHX 3Bepeil, a Takyke OTOMpaHue MUy 1
MHOTOTO JIPYTOTr0, @ 4acTo CBOOOBI (pabOBIaICHNE) Y IPYTUX JFO/ICH — BOWHBI.
HoBple crtocoOb1 0OBIBaHMS MTUIIK: 0XO0Ta, CKOTOBOJICTBO, 3eMJIEIENNE, TPEOOBAH
Pa3BUTHS HOBBIX OPYAMM MPOU3BOJACTBA U CPEACTB XPaHEHHS 3a1acoB, KOTOPHIE
MPOU3BOIINCH B OCHOBHOM H3 MaTepHaJIOB HEOMOIOTHUECKOTO TPOHCXOXKICHHS:
KaMEHb, TJIMHA, TIECOK. 3aTeM C OTKPBITHEM MTPOYHBIX METAIJIOB U CIIOCOOOB MX
MPOM3BOACTBA HaYaJICS HOBBIM 3Tar 0OMEHa BEIIECTB C OKPY>KaIOLIeH MpUpoaoi —
JI00bIua Py LIBETHBIX M YEPHBIX METAIJIOB U BBHIIJIABKA YUCTHIX METAJIOB, U3
KOTOPBIX JIEJaJINCh OPYIUs TPYyla U BOWHBL. B HacTosIee BpeMs B CBS3H C Pa3BUTHEM
XVUMHYECKOH MPOMBIIIJIEHHOCTH, 10-BUIUMOMY , HET HU OJJHOI'O MUHEPAJIbHOI'O
CBIPbsl, KOTOPOE B TOM WJIM MHOM BUJIE HE MOHAJ00MIOCH ObI UEIIOBEKY.

2) O6meH sHepruei.

[Torpe6HOCTH B nuIe U oOecrieyeHrne 0e30MacHOCTH OT CTUXUIHBIX SBIECHUM
HPUPO/BI, KUBBIX OPraHU3MOB OHOCHEPHI, Bpax1eOHO HACTPOESHHBIX JIOEH
TpeOOoBaIM PACHIMPEHUS TEX BOZMOKHOCTEH, KOTOphIE MPUPO/Ia Aajia YEJIOBEKY.
['maBHBIMM TPEOOBaHUSIMHU 37IECH SABJISUTUCH 0OECHIeYeHNEe CTa0MIbHBIX
TEMIIepaTypHBIX YCIOBUH, a TAKXKe CO3JaHHUE YCIOBUI U1 TOrO, 4TOOBI OBLIO CBETIIO
HE TOJIBKO JTHEM, HO M BE4epOM M HOUBIO, obecrieueHue B Ooblielt 1 Gonbieit
CKOpOCTH NEpEeMEIIEeHus TOra , Korjaa 3To Heooxoaumo. U to, u n1pyroe, 1 TpeTbe
TpeOoBao Bce OONMBIIMX M OOJBIINX 3aTpaT dHEpruu. [1o3TOMY MOMCK 1
MCIOJIb30BaHUE BCE HOBBIX M HOBBIX MCTOYHUKOB SHEPTUH CTAIM OAHUMH U3 TJIABHBIX
3aJa4q 4eJ0BeKa M 4eJI0BEYEeCKOro oomecTBa. [lepBpIMU maraMu Ha 3TOM MyTH, €CIIH
3a0BITh Ha BpeMsi 00 €CTECTBEHHBIX NCTOYHHUKAX CBETA U DHEPTUH, CBA3aHHBIX C
ComnHiieM (He 3ps BO BCeX JAPEBHUX PENUTHAX desioBeka 0or CoiHIa ObIT caMbIM
TJIaBHBIM), TIMTAHUEM , IUTHEM U JIBIXAaHUEM, IIEPETaHHBIMU YEJIOBEKY OT €T0
JKUBOTHBIX MIPEJIKOB; CTAJIO MPUPYUCHUE AUKUX KUBOTHBIX C LIETBI0 UCTIOIb30BAHUS
UX OMOJIOTUYECKUX BO3MOXXHOCTEH I 1eseid yenoBeka. Hanboee xapakrepHbIM
371€Ch SIBIISICTCS IPUPYUEHUE JIOIIAIU, CKOPOCTh BCAJHMUKA HA JIOIMIAIN — «KKEHTaBpa»
ObUIa Ha IOPSIOK BBIIIE CKOPOCTH TEPEMEIICHUS caMOro YejoBeka. YacTuaHo auist
9TOH K€ 1eTH ObUIM IpUpPYyUeHBbl U co0aku (€3/10Bble cOOAKU Ha CeBepe).



JpyruM IOCTHKEHHEM B 3TOM HAIpPaBJICHUH ObLIO, KOHEYHO, IPUPYUCHHE
OTHsI. DTO OTKPHITHE BO3MOKHOCTH HCKYCCTBEHHOTO TIPEBPAICHUS O0OBEKTOB
OKpY’KaloIIero MUpa B TEIUIO U CBET HOPOAMIIO HHIYCTPHUIO TETlIa, HHILY CTPHIO
SHEPreTUKH, KOTOPAas SBUJIACH OJTHOI M3 TNIABHBIX JBMDKYIIUX CHJI PA3BUTH
4enoBeyeckoro odmectsa. [lepBoHavanbHO Tt JOOBIBAaHHS TETIa HCIOIh30BAJIHChH
Onosornueckre 0ObEKTHI, B OCHOBHOM JIEPEBO HITH KH35IK, BO3MOKHO, TOp(. 3aTeM
OCHOBHBIM HCTOYHHUKOM TEIUIa CTAJH CJIEbI ObUTBIX OHOCc(ep — yroib, HeTh, ra3. Ja
OHH W ceifuac sIBISIOTCS OCHOBHBIMHU HCTOYHUKAMHU YHEPTHH, B OCHOBHOM TeTLIa.

3arem , y’Ke BO BTOPOM TBHICSYEIICTUN HALICH dPBI OSBUIACH DHEPTUS
aTOMHOT0 si/1pa. 3ech HE0OX0IMMO HEMHOTO0 nodunocodcTBoBaTh. Benb OTKpHIB
OTPOMHBIE 3aI1achl JHEPTUH, TasIIIUECS B aTOMHOM sJIpe ¥ BOCIIOJIb30BABUINCh HMH,
4eJI0BEK MIPOHMK BIIIyOb MacIITaOHOM MepapXuu IiIy0xe aToMa , TO eCTh IIy0xKe Tex
JIEMEHTOB , KOTOPOE KaK HaM Ka)KeTCsl, ABJISIFOTCA dJIEMEHTaMH KJIeTkH. KoppekTHo
JM TaKoe NPOHUKHOBeHHE? He BBI30BET 1M OHO K JIEHCTBUIO TaKHE CHJIbI, KOTOpBIE
B30PBYT CTaOMJIBHOCTb TOM CTPYKTYpBl HA KOTOPOH 3MXKIETCS caMO CYILIECTBOBAHNE
yenoBedecTBa? [locraHoBKa 3TOM npobieMbl BIIOIHE paBoMepHa. HekoTtopeie
CHUMIITOMBI TaKOM OMAacCHOCTH SIBHO MPOCIJIEKHUBAIOTCS. PEeHTreHoBCKOE U
panuanvoHHOE N3TY4YEeHHE OKa3aIlch CMEPTEIbHO ONACHBIMHU JJIS YeJIOBeKa,
BO3MOKHO, YTO MHTEHCUBHOE UCIIOJIb30BAaHHE ATOMHOM SHEPIHU OKaKETCsI OTaCHBIM
JUTSL BCETO yenoBedyecTBa. YepHOObUIbCKas KaTacTpoda 1 BCe pacTymas mpodiema
3aXOpPOHEHHS PAJMOAKTUBHBIX OCTAHKOB MOATBEP)KIAIOT HAIMYHE TAKOH OMACHOCTH.

HexoTopbiM Bo3paxeHHEM 3TOMY SBISIETCS TOT (PAKT, UTO TJIABHBIA HCTOYHHUK
sHepruu onocdepsl — conmHevHas YHeprus. Beap oHa SBISETCS CIIEACTBUEM
TEPMOSIIEPHOTO B3aUMOJICHCTBUS — CIMSHUSA S7ep BOAOPOAa B sipo renus . OnacHas
94acTh COJHEYHOTO M3TYUYCHHUS 3a7€PKUBACTCS 0O30HOBBIM CJI0EM — 3aIUTHBIM ITUTOM
ouocgepsl. To ectb OHochepa B 1esIoM Halia crocod HEe TOJIBKO UCTIOIh30BaTh
TEPMOSIAEPHYIO SHEPTHIO, HO U 3aIIUTUTHCA OT €€ BpeTHOM KOMIOHEHTHI. [loueMy ke,
KaK MBI TIOKa CUATaeM, HanboJee pa3yMHOI yacTu Onochepsl — 4eIIOBEUECTBY HE
NPOJIENIaTh TOTO JKeE C SACPHOI dHEprHel, KOTOPYIO OH IS ce0s1 OTKPBUT ? DTOT
BOIIPOC OCTAETCs MOKA YTO OTKPBITHIM.

Crenyer OCTaHOBUTHCS €Ille Ha OJJHOM YacTH NpoOIeMbl, CBI3aHHOI ¢
SHEPreTUYeCKUM OOMEHOM. YKe U3JPEBIIe YeIOBEK MbITANICS UCIIOJIb30BaTh YHEPTUIO
JBIDKYIUXCS BOJBI M BO3yXa JJIsi COBEPLICHUS TOM MM MHOM MEXaHUYEeCKOH
paboThl. XOpOIIUM NPUMEPOM TOMY SIBISIFOTCS BOJSHBIC HJIM BETPSIHbIE MEJIbHHIIBI.
OpnHako, HauOOJIBIIEr0 Pa3BUTHS TaKOM crioco0 0OMeHa 3HEpruel ¢ KOCHBIM
BEIIECTBOM 3eMJIM JOCTHUT B MOCIIEIHEE BPEMs, KOIr/la ObUla OTKPHITA U IIHUPOKO
UCIIOJIb30BaHa 3MEKTpUUECKasi SHEPIys, sIBUBILLIASCS SHEPreTHUECKO OCHOBOM
IPOMBIIUIEHHON peBositoLy. Bee BUIbI SHEpIruy, TEIUIoBast, XUMUUECKas U
MeXaHHUYEeCKas CTaJIM MPEBPAIATHCS YEIIOBEKOM B 3JIEKTPUUECTBO, KOTOPOE
0Ka3aJI0Ch BO3MOXXHBIM TIEpeIaBaTh C HEOOIBIINMH TIOTEPSMH Ha JIF000E pacCTOsIHAE
¥ MCIIOJIb30BATh JJIS JIFOOBIX IIeTIeH.

OnHako, 3TO 0OMIIME PHEPTUH HE aeTCsl TaK MPOoCcTo. McTomaroTest HaKoTIeHHBIE
NPONUTEIMH OHOCc(epamu yroib u HedTh, Onocdepa He BHIACPKUBACT
SHEPreTUIECKOW HATPYy3KH U HE YCIIEBAET aIallTHPOBATHCS K OBICTPO pacTymemMy
JIaBJICHUIO YestoBeka. Kora HacTynmuT mpenen yCcTOMIMBOCTH OMOC(EphI MIIH OH yXKe
HACTYIMJI, HA 9TOT BOIIPOC MBI MOJyYHM MPAKTUIECKUN OTBET B OJIMKalIIIeM
Oyaymem. XKemarenpHO PEABUACTD U PEIOTBPATHTH HEOIATOMPUATHBIN OTBET.

4) WubopmanmoHHBIH 0OMEH.

Haunbonee xapakTepHbIM TPUMEPOM HH(POPMAITIOHHOTO OOMEHA YEIIOBEUECTBA C

OKpY’KaloIUM MHPOM, Ha Halll B3IJIS, SIBJISIOTCS HAyYHbIE HCCIIEI0BAHUS,



MO3BOJISIIOLIME YEJIOBEKY M YEJIOBEUECTBY U3YYUTh OCHOBHBIE 3aKOHOMEPHOCTH
JKABOM W HEXUBOU NPUPOJIBI, IPOHUKHYTH B €€ TallHBI U HCIIOJIB30BAaTh KOCHOE
BELIECTBO JJI1 COXPAHEHUS M MPOIOJKEHHsI cBoero Buaa. Cpean HaydHBIX
UCCIICIOBAaHMH, C ATOM TOYKHU 3PEHUS , HA IEPBOE MECTO HEOOXOMMO TIOCTAaBUTh
WCCIICIOBAHMS 110 T€OJIOTUHN 3E€MIIH, A TAK)KE UCCIEIOBAHMS, CBA3AHHBIC C
MIPOMBILIUIEHHBIM MPOU3BOJICTBOM, CO3JaHUEM HOBBIX CPEACTB TPAHCIIOPTA . DTH
MCCIIEIOBAHMS JI0 MTOCJIEAHETO BpeMEHH 0a3UpOBAIMCh HA 3HAHUN MEXaHUYECKUX
CBOMCTB TBEPABIX U XKUAKHUX Tell. M nuiub B mocieanue rojsl, 6marogaps
NPOHUKHOBEHHIO BIITyOb KJIETKH, MOJIEKYJT M aTOMOB, yIAJIOCh MTOTYYHTh
NPUHIMIIAAIBHO HOBYIO MH(OPMAIHIO O HEXHUBOM M xkUBOI npupoje. [Tosunucey
HOBBIE CHUHTE3MPYIOIINE HAYKH, B YACTHOCTH, CUHEPI€THKA, [TO3BOJISIONIUE PE3KO
cKaTh HeOOXOIUMBINA 00beM HHOOPMAIINH, U TIOBBICUTH KO (GHUITUEHT MOJIE3HOTO
JIeCTBUS MPUOOPETECHNUS 3HAHUT.

B 3akirouenue 3Toro uccieqoBaHus 00paTM BHUMAaHHUE Ha TO , YTO IVIABHBIM
HCTOYHUKOM IHEPreTUUECKOro u MHHOPMAIIMOHHOTO 0OMEHa yesloBeKa 1
4eJI0BEYECTBA C OKPY’KAIOIIUM MUPOM Bce ke aBiserca ConHie. DTOT HCTOYHHUK,
OTIpEIeIIAIOUINHA BO3MOXKHOCTD CYLIECTBOBAHUS U pa3BUTUS OHOC(ephl U
4eJI0BEYECTBA, B YACTHOCTH, UMEET BHE3EMHOE ITporcxoxaeHue. OTcrona cienyer ,
yTo BKJItOYeHHE COTHEUHOI CUCTEMBI B I10JI€ YesIoBeUecTBa U Ouochepsl, KOTOpoe
MBI OCYLIECTBHJIM YK€ HA IIEPBOM 3Talle HAIINX MUCCIEAOBAHUH, SIBISETCS BIIOJIHE
3aKOHOMEPHBIM 1 0OOCHOBAHHBIM.

PaccmoTpum 3TOT HEpreTHYecKnii 1 MHPOPMALMOHHBI 00OMEH Ooee
NoJIpOGHO.

1) Duepretmueckuii 0OMeH Mex 1y CONHEUHOW CHCTEMON M YeTOBEYECTBOM.
Tak xax ComHIlE HAXOIUTCS OT HAC HAa OYCHB OOJIBIIIOM PACCTOSTHUN, 0OMEH
BELIECTBOM , MexKAy 3emieil u ColHLEeM, XOTS U UMEET MECTO, HO , TO-BUJUMOMY ,
ero 3((exT MOKET CKa3aThCs JIUIIb HAa OYeHBb OOJBIINX BPEMEHHBIX TPOMEKYTKAX.
I'maBHOe, yTo monyyaeT 3emist o ConHIA — 3TO 3JEKTPOMATHUTHAS SHEPT U,
npenaBaemMas 3emie B Buae CONHEUHBIX JTy4YeH, SBISIOLMXCA PE3YIbTATOM CIOKHBIX
aTOMHBIX U SIIEPHBIX MPOLECCOB, NMpoucxoadauux Ha ConHie. JTa SHeprus
HepeaeTCs YeIOBEKY HEMOCPEACTBEHHO Uepes3 TEeMyio, KOTOPOE OH MOIy4daeT ¢
COJIHEYHBIMHM Jy4aMH M OT BO3yXa , BOJAbI U 3eMJIH, HAIPETHIMHU COJTHEUHBIMU
Jy4aMu, a TaKxe, B 0oJjiee KOHIIEHTPUPOBAaHHOM BHJIE, Yepe3 OMOJIOrMYECKYIO MUY,
B KOTOPOI1 COJTHEUHast SHEPIUs 3alaceHa B BUJIE OPraHUYECKUX COCTUHEHUH,
c(OpMHPOBAaHHBIX, B OCHOBHOM, IO/l I€HICTBUEM SHEPIUU COJTHEUHBIX JIyuell. Ta ke
COJIHEYHasl YHEpIus 3amaceHa B TaKUX BUAAX TOIUIMBA , KaK JAE€PEBO, YToJib, TOPQ,
HEQTb.

DaxkTUYECKH B 3HEPreTHYecKOM cMbicie Bee Mbl «Jletn CoiaHuax.

2) He menbinyto posb urpaet ConHile ¥ B MHGOPMAITMOHHOM 00OMEHE MEXTY
YeJI0BEYECTBOM U OKpYIKAroIei cpenoit, Mmexxay moapmu. 80-90% Bceii madpopmMarim
YEJIOBEK IMOJIyYaeT 3a CUET 3PUTEIHHOI0 BOCIPUATHS 00pa30oB. A Beab 3TO
3pUTEIHHOE BOCHPHUATHE 0 TIOCJIEAHET0 BPEMEHH OBUIO BO3MOKHO TOJBKO 32 CUET
COJIHEYHBIX Jy4eil. ConHLe SBISETCS IIIaBHBIM HICTOYHUKOM CBETOBBIX JTy4ei,
00eCTICUYMBAIOIINX YEJIOBEKY NMPAKTHYECKH BCIO 00pa3Hyr0 HHPOPMALUIO 00
OKpY’KaroIIeM MUpE.

B 3akimouenue 3roro maparpada HaMm XOTenochk ObI CKa3aTh O POIU
MaTepHaJIbHOTO MPOU3BOJICTBA, O POJIH TJIABHOTO SKBHBAJICHTa OOMEHA
MaTepuaIbHON MPOAyKLUUEH MeX Ty moapbMu. Kak TOnbKO JIr0Au Hayaliyu IpOU3BOINUTh
MaTepUaIbHBIX MPOIYKTOB OOJIbIIE, YEM UM B JAHHBIM KOHKPETHBIA MOMEHT OBLIO
HYXHO, TTOSIBUJICSI OOMEH U MOSIBUJICS €I11€ OJUH THII JI0/IeH, OCYIIECTBISABLINNA CBA3U



MEXIY JIIOJBbMH U IaXKe MEXy ToCyaapcTBaMu. D10 Kymibl. OOMeH moTpeboBat
CO3JIaHMs PKBUBAJICHTA, HA KOTOPHII MOKHO OBLIO OBl 0OMEHHBATH JIFOOOH TOBAp .
Tak MOSBWINCH IEHBTU. DTO €IIe OJIMH MOIITHBIA 00BETUHSAIOIMNA U OJHOBPEMEHHO
pazbenunsromyii pakrop. OcoOEHHO BeMKa €ro PoJib ceidac, B MOMEHT CO3/IaHHUS
MOIIHOHM MEXTyHapOIHOH MPOMBIIIIICHHOW U MH)OPMAIIMOHHON HHAYCTpUH. [leHbru
— 9TO YHHUBEPCAJIbHBIN MEXTYHAPOIHBIN SA3bIK 00MmIeHNs. IMEHHO OHU MOTYT
0Ka3aThCsl TEM CPEACTBOM , KOTOPOE MO3BOJIUT CO3/1aTh €ANHBIN 001Ie4eI0BeYeCKUn
NPOM3BOJICTBEHHBIN KOMIUIEKC, €IMHYI0 (PMHAHCOBYIO CHCTEMY. JTa cucTeMa OyneT
00BEeTUHSTH YeTI0Be4ecTBO. Eif st pyHKIIMOHMPOBAaHUS TTOHAIO0SATCSI HOBBIE
MEXIyHApOAHbIC 3aKOHBI. HO JIGHbIH . Tak e Kak MoJoBas J000Bb, CO3/1aI0T U
HOBYIO HEPAPXHIO M HOBBIN MOBOJI /ISl IPOTUBOCTOSIHUS — MPOTUBOCTOSIHUSL OOTaThIX
1 OEITHBIX . HO TEMEPh YKE HE B PAMKaxX OT/CJIBbHBIX CTPaH, a B paMKax MUPOBOI
yenoBeueckon cucrteMbl. He 3pst MapkcoBbl uiien KoMMyHH3Ma , osgBuBIInecs B XIX
TIBIIIHBIM [[BETOM paciBeny B XX BEKE U Mepeluid BMecTe ¢ yenoBeuecTBoM B X XI
Bek. O0beIMHEHHE TIIOICH TPY HEeOTPAaHMUEHHOW BIACTH JICHET Ja)Ke €CIIU MO 3TUM
o0beiHeHnEM OYAyT TOJI0KEHBI XOPOIIIKEe 3aKOHBI, IPU CYIECTBYIONIECH MUPOBOH
CUCTeMe MPUBEET K MOSBICHUIO HOBOM TUKTATOPCKOW HEPAPXUU, C KOJJIEKTUBHBIM
JUKTATOPOM . KOTOPBIM CTaHET camasi OoraTasi CTpaHbl WM TPYIIa caMbIX 00TaThIX
cTpaH. DTOT KOJUIEKTUBHBIN AUKTATOP 3aX0UYET COXPAHUThH CBOIO IUKTATYypy Kak
MOYKHO JIOJIBIIIE, i TAKOW MYTh Pa3BUTHS COOBITHI MOKET MMPUBECTH YEIIOBEYECTBO
6o k rubenu , 1160 k Katactpode. [loaToMy ceifuac mepes 4enoBeuYeCTBOM CTOUT
THTaHTCKas mpobJeMa: IepeiiTn K HOBOMY 0OBEAMHEHHIO BUAA , KOTOPOE TIO3BOJIAIIO
061 m30€KaTh TeX OMMOOK M HECTIPABEIIITMBOCTEH, Yepe3 KOTOPHIE MPOIILIO0
YeJIOBEYECTBO C MOMEHTA CBOETO BO3HUKHOBEHHSI.

3.Jlapametpsl (uddepeHunannu Jraei Kak
KBAHTOB CHCTEMBbI Y€JI0BEYECTBO.

OctanoBuMcst Gomnee moapoOHO Ha Jlymie yenoBedecTBa. To eCTh Ha OCHOBAX
BO3HUKHOBEHUSI YEJIOBEUECTBA KaK LEJIOCTHON CUCTEMBI . UMEIOIICH HEKYIO
HEepapXHI0 U YIPABISIOMINN OpraH, 00eCTIeYMBAIONINA 0€30MMacCHOCTh YeI0BEYECTBA
Kak Buaa. Cuuraem, 4To 3Ty YacTh TPUAAbl OTBE4aOT ['0Cy1apcTBO M MPUMBIKAIOIIAS
k Hemy Jlyma. BHyTpeHHEeH 6a30ii, ompeIenstomnieil COalbHOe | , B YaCTHOCTH ,
roCy/IapCTBEHHOE YCTPONCTBO YEIOBEUECTBA, sBisieTcs ero Jyia, 6a3upyromascs B
COOTBETCTBUM C HAIIMMHU MPEJICTABICHUSIMHU Ha BO3MOXHOCTSX CBOOOTHBIX JIEHCTBUI
W MHCTUHKTAX, MIePEeIaHHbIX HaM OT MPEAKOB, MOPAIH BhIPA0OTAHHOM YEIIOBEUYECKIM
00IIIeCTBOM B pe3ybTaTe JOJITOr0 COLMAIBHOTO OIbITA U 3aKOHAX,
3a(MKCUPOBABIINX MPABIIIA COBMECTHOTO CYIIIECTBOBAHMUSI JIIOJICH ¥ UCTIOTHEHHE
KOTOPBIX HOJJEPKUBAETCS TOCYIaPCTBOM.

UYenoBek BBIIIET U3 KUBOTHOTO MHUPA, B KOTOPOM HECOMHEHHO POJMUIIUCH
3a4aTKH OOIIECTBEHHBIX OTHOIICHUH, 0COOEHHO Y BUJIOB. OJIM3KHUX K YEJIOBEKY.
[ToaTOMy cormuonornyecKkue NPUHIUITBI B3aUMOOTHOIIEHHUS JTIOJEH UMEIOT
OMOJIOTMYECKYI0, MHCTHHKTUBHYIO 0a3y Ha HEeil MbI IepBOHAYAIBHO U OCTAHOBUMCH.

I'maBHOE OT/IMYME YEIOBEYECKON MOMYJISILIUKU OT MOMYJISAINUNA MHOTHX JPYTUX
JKUBOTHBIX COCTOUT B TOM, YTO KBAHTHI Y€JIOBEUYECTBA, JIOAN YCTAHABIUBAIOT
CJIOXHBIE ¥ pa3HOOOpPa3HbIE THUIIBI CBSI3€H, UEJIOBEYECTBO UMEET CII0KHOE
MEPAPXUUYECKOE YCTPOICTBO U MHTEHCUBHBIA OOMEH BEIIECTB HE TOJBKO C )KUBBIM U
KOCHBIM BEHIeCTBOM OHocdepsl, ( ¥ Jake 3eMIIM B IIEJIOM) ITOCTENICHHO MEHSISI TO
1oJie B KOTOPOM OHa CYIIECTBYET U BKJIIOYAs €T0 B CBOIO OPOUTY, HO H



MHTEHCUBHEUIIINI TII00abHBII 0OMEH BEIeCTB, YHEPTUH U MH(POpMaI BHYTPH
CaMOH 4eJI0OBEYECKOM MOITYJISUH, U BCE 3TO IPAKTUYECKH C KaKIbIM THEM
CTaHOBUTCS Bce 00JIee MHTEHCUBHBIM. FIMEHHO 3TO CBOMCTBO YeJIOBEYECKON
MTOMYJISIAN TT03BOJISIET TOBOPUTH O YEIOBEYECTBE KaK O IEJIOCTHON TPAHCIIOPTHO-
UH(POPMAITMOHHON CHCTEME, Yero B TIOJIHOW Mepe HeJb3s cKa3aTbh HU 00 OTHOM
MOMYJISILAN )KUBOTHBIX, XOTSI HEKOTOPBIE JJIEMEHTHI IETOCTHOCTH MPUCYIIH BCAKOMY
OHMOJIOTUYECKOMY BHJLy WJIH COBOKYITHOCTH COBMECTHO CYIIECTBYIOIIUX BUIOB
(6MO’KOIICHO30B).

Hanuame cBsizeit mpuBOAXT K pa3IMYHBIM THNIAM TU(QepeHIIHAT KBAHTOB
BOJIHBI- YEJIOBEYECTBA. PacCCMOTpHUM pa3iU4HbIE TUIIBI CBSI3€H U COOTBETCTBYIOIINE
UM THIIBI pa3JIelIeHUs A Ha TPYIIIIBL.

[TepBbIM U TIaBHBIM, YTO OOBEIMHSET JIIOJICH B €AMHOE LIEJIOE U UTO
JI0CTaJI0Ch YEJIOBEYECTBY B HACJIEICTBO OT MPEAIIECTBYIOINX BUIOB, SBISIETCS
CHOCOOHOCTb K JIETOPOKACHUIO. FIMEHHO 3Ta CIOCOOHOCTD CBSI3aHa € pa3JesieHueM
nosoB. [ToaTomy rinaBHas GyHKIUS YeI0BEUECTBA KaK BUa — IPOJOJKEHHUE POJa,
MOPOKIAET U INIABHYIO TUXOTOMMIO YEJI0BEUECTBA — pa3/IelIeHUE BCEX JIIOJEH Ha
MYXUYUH U KEHIIUH. 1 0IHOBpEeMEHHO 3Ta ke (PyHKIMSA NOpoAnsa INTyOUHHYIO CBSI3b
MEXIy IOoJIaMu, KOTopast Oyay4H yHAcjIeJJOBaHHON YeJI0OBEKOM Ha HHCTUHKTUBHOM
ypOBHE U OyTyuH CHaOKEHHOM LIEJIBIM PSIIOM BPOXKJIEHHBIX IPOTrpaMM, ONpeaesmia
CYIIECTBEHHBIC (PH3HOIOTHUECKUE U TICHXOJIOTHYECKHIE PA3ITUIUS MEKITY
JKEHIIUHAMU ¥ My>KunHaMi. Ho 4enoBek, KOTOPBIN Hay4niICsl yCUIIMBATh BCE UyBCTBA
1 0COOCHHOCTH, KOTOpBIE JAajia €My IpUpoa, MPEeBPaTUII JAHHOE EMY MTOJIOBOE
YyBCTBO B UyBCTBO JIFOOBH, BCe 00Jiee KYIbTUBUPYS €T0 C Pa3BUTHEM KYJIbTYpPHI U
VBWJIN3ALIH.

['maBHBIM, YTO OOBEAMHSCT JOACH B OMH BUJI, ¥ YTO , B IPUHIINAIIC, MOKET
NPUHIAITAAIBHO PAa3/IeINTh MX, BEI3BAB HEIPUMUPHUMYIO O0pBOY 3a CyIIeCTBOBaHHE,
SIBJIIETCSA TeHETUYECKAasi CXOKECTh WM pa3finiue JroAe Mexay coooi. OxHum u3
MTOBOJIOB BCEX U BCSYECKUX MPOTHBOPEUUI MEXKIY JIFOABMH, BOMH MEX1Yy HUMH, 1
HEHABHCTH TPYIII JIOAEH APYT K APYTY SBIAIOCH BIUIOTH A0 MOCJIEIHErO0 BPEMEHH
pacoBoe pasniue, IPOsBISIIOIIEECS B CYIECTBEHHOM Pa3/IndMH BHEITHUX
NPU3HAKOB JIFOEH Pa3HbIX pac, MHOIIA 1axke Oosbliee, 4eM Y HEKOTOPBIX APYTHX
BUJI0B, HaceJIAIoUIMX Onocgepy. SABISIOTCS U pacoBble MPU3HAKH PE3YyIbTaTOM
€CTECTBEHHOT0 0TOOpa U HE ABJSAIOTCS JIM PAChl HA4YaJIOM BBIACICHUS U3
4eJI0BEYECKOIo 00IIeCTBAa HOBBIX MOJIBUOB, YTO IO3BOJIET CTAaBUTh OJIHY pacy BbIIIE
JIpYroi U MOXKET SIBUThCS TEOPETUUECKUM ONPaBAAHUEM OUYEHB KMBYUHX 10
HACTOSAILIETO BPEMEHU M MOJIKPEIUIEHHBIX PsIOM YHACJIEJOBAHHBIX OT IIPEIKOB
MHCTUHKTHUBHBIX IIPOTPAMM PACOBBIX TEOPHUIl. DTOT BOIIPOC SABIAETCS CYILECTBEHHBIM
JUI B3aMMOOTHOILICHHS JTI0JIel Mex 1y co00i, 0COOEHHO B IOCJeIHEEe BpeMs, KOria
IPUHLIUIIBI IPEBOCXOJICTBA OJHON U3 Pac, IIOJOKEHHBIE B OCHOBY I'OCY1apCTBEHHOMN
MOJIUTUKH, TIPUBOAST K MUPOBBIM BOHAM M MOTYT MPUBECTH K THOCIN YeI0BEUECTBA
KaK BUJA.

B nocnennee Bpems NOSIBIIIMCH HOBBIE METOABI TEHETHUECKOTO
VCCIIEA0BAHMS, TIO3BOJIIOIINE ONPENEIINTh TECHETHUECKUE PACXOXKICHUS MEKIY
pa3TMYHBIMH BUAAMU WM OCOOSIMH OJTHOTO BHUA. MCIoIb30BaHNE STHX METOJIOB,
OyAydr IPUMEHEHO K JIFO/IIM Pa3IMIHbIX pac, MOKa3ajio, YTO TEeHETHIECKUE Pa3THIus
JIIOJIEH Pa3HbIX pac HACTOJIBKO HE3HAUYNTEIBHBI, UTO HE BBI3BIBAIOT COMHEHHSI B TOM,
YTO BCE JIFOAM Pa3HBIX pac OTHOCATCS K OJHOMY BUAy. Tak, Hanpumep,
MaKCUMaJIbHbIC TeHETUUECKUE Pa3InIHs MEKIY JIIObMH 00Jiee YeM B IBaLATh pa3
MEHBIIIE, YeM TeHETHYECKHIE PA3INIUs MEKIY YEIOBEKOM U Hanboee OJIM3KIM K
4eJI0BEKY U3 CYLIECTBYIOIINX BUOB YEJIOBEKOOOPA3HBIX 00€3bsIH — HIMMIIaH3€.



OnHaKo, NCTIOIB30BaHUE ITOTO METO/Ia MTO3BOJIIIIO MOMYIHTh 3HAYUTEIFHO OOJIBITHIA
00beM nHpOpMAIUH. Y 1aI0Ch MPOCIEAUTH HE TOIBKO (POPMHPOBAHUE pac HO U
CBSA3aTh €r0 C UCTOpHUEH pa3BUTHS YenoBeyecTBa. COrlacHO reHETUYECKUM
MCCIIEJOBAHUSM BCE CYILECTBYIOLIME B HACTOSIIIEE BPEMS JIFOIU SIBIISIEOTCS
MOTOMKaMH OJTHOW MatepH, kupirei 200 ThICST JIeT TOMY Ha3aj. JTo eie pa3
MOJTBEP)KIACT €ANHCTBO YEIOBEUECTBA Kak BUa. [lo-BunumomMy popMupoBanue ero
KaK BHJA MTPOMCXOMIO B ICHTPATIbHON Wi 3ananHoi yactu A¢ppuku. Henasao B
IOxHo#t Adpuke 1 Ha Biimxaem BocToke ObUTHM HaliIGHBI OCTAHKH YEIOBEKa,
MPUHAIICIKAIIETO K OAHOMY C HaMU BUAY U uMeromue Bo3pact 90 Teicsd neT. A
JlaJibHeHIIe uccieI0BaHus 1adl BO3MOXKHOCTb MOJIYUYHTh el 00jiee HHTEPECHbIH
pe3ynbTat. OKa3anock, YTO packl GOPMHUPOBAIHUCH HE ITyTEM I€HETHYECKOTO
HPUCTIOCOOJIEHHS YelloOBeKa K HOBBIM YCIIOBHSM OOMTaHUS, KaK 3TO paHee
IIPENII0JIAarajgoch, a IyTeM NOTEPh IEPBOHAYAIIBEHO HUMEBILIETOCS Y YEJIOBEUECTBA,
)uBiiero B Adpuke, renodonna. [lepsas noreps npouzonuia npumepHo 40-50 Teicsa
JIET TOMY Ha3al, KOI'/la CPABHUTEIBHO y3Kas I'pyIIa J0AEH BhIIIIA 32 IPEAeIb
A¢pukH, ¥ OJI0KUIIA HAYAJI0 BCEMY OCTaJIbHOMY Y€JIOBEYECTBY, B TOM UHUCIIE U
€BpOIIeOn1aM U UHIycaM, 3aceiuBiuuM Epony u tor Asuu. Cienyronias noTeps
T'€HOB NPOU301UIa TpuMepHO, 30 ThICAY JIET TOMY Ha3aj B CBsI3U ¢ (POPMUPOBAHUEM
JKeNToH packl. JlanpHeias noTepsi FeHOB IPOUCXOAWIIA IIPY NIEPEXOE JIFOJbMU
KeNnTol packl beprHroBa mposmBa U pacceNieHNH UX Mo 00eMM AMepuKaM ¢ ceBepa
Ha for. Takum 006pa3oM UMEHHO Takoe (POPMHPOBAHHE pac, KaK OHO MPOH30ILIO,
CBS3aHO CO CIIYYalHbIMH MPU3HAKaM{ HEOOJIBILIOTO YNCIIA JTIOAEH, SIBIISBIINXCS
poIoHavaIbHUKAaMU 3TUX pac. Hanbomee OoraTel reHaMH 4eJI0BEYECTBA HETPBI
A¢pukn. IT0 04EHb UHTEPECHBIN BBIBO/I, TIO3BOJISIOIHI JINIIH HETPaM MPETEHI0BATh
Ha pacoBOe MPEBOCXOCTBO, U TO JINIIBb B KAKOM —TO OYEHb OTPaHUYEHHON CTENeHU. B
MOCJIETHEE THICSYEIIETHE, B CBSI3U ¢ Benukumu reorpadndeckuMu OTKPBITHAMH,
MHTEHCHBHO TPOUCXOIUT OOpPATHBIHA MPOIIECC. B3aMMHOE 00O0TaIlleHIe TeHAMH JTFOIeH
pa3nu4HbIX pac. Hanbosee MHTEHCHBHO ATOT MPOIECC MPOUCXOIUT B AMEpHKe, Ha
TOM KOHTHHEHTE, Tie TeHo(oH 1 roeit Opi1 Hanbonee OexeH. Heuro momoOHOE
npoucxoaut Ha CeBepe EBporbl, Hampumep, B Benuko6puranuu u llIsennu. He
ABJIIETCS JIM 3TO €I1I€ OJHUM IPU3HAKOM €AMHCTBA YEJIOBEUYECKOM MOMYJIALUU U
CTPEMJIEHMSI YEIOBEYECTBA KaK BU/Ia K CAMOBO3POXKICHUIO U PA3BUTHIO HE TOJIBKO B
CMBICJIE MAaTEPHAIIBHOIO IIPOU3BOJCTBA U KYJIbTYPbI, HO U B CMBICIIE BO3BPALLEHUS U
oOoraieHus cBoero renodonna. He cymecTByer i 31ech HEKOEH 3aKOHOMEPHOCTH,
CBOMCTBEHHOH KaK BUJy UMEHHO 4YeJIOBEUYECTBY, [1I03BOJIMBILIEH €My HE BBIPOXKIAThCH,
a OOHOBIISITH CBOM reHO(OH T O3 BUIOBLIX U3MEHEHHIT?

Pa3BuTHe yenoBeyecTBa, Bce OoJiee OTIINYAIOLIEECs OT Pa3BUTHSL JPYTUX
BUJIOB Ha Ka)KJOM 3Talle IPUBOAWIO K MOSABICHUIO HOBBIX BHYTPEHHUX CBs3EH a
BMECTE C HUMU K HOBOMY THUILy An((epeHIaluH YeI0BeuecKoro o0IecTna, a
CJIEJIOBATENBHO, K TU(PepeHINAIIIH JTIOICH.

[TosiBneHue A3bIKA KaK CPEACTBA OOLIEHHS MEKIY JIFOIbMHU MTPUBEIIO
OJTHOBpEeMEeHHO K ux auddepenmuanuu. OTAeabHbIE TPYIIIHI JTIOIEH CTaIl TOBOPHTH
Ha CHauana OJIM3KUX, a 3aTeM Bce 0oJiee pa3IuyaroluXxcs A3bIKax. SA3bIK, HapsAy co
CPEICTBOM OOILIEHUs, CTAI U CPEICTBOM pa3zesieHus] TPYIII JIroaeh. S3p1koBoe
oOIIeHne JToAel CHIIbHO Pa3BUIIO UX MBIIUICHUE W TIO3BOJIMIO HHTEHCH(UITUPOBATD
UX OOIIECTBEHHYIO U TPYIOBYIO ACATEIHHOCTb.

B cBs13u ¢ 3TUM Hccnea0BaHUE SI3bIKOB YEI0BEYECTBA MOXKET MPOJIUTH CBET Ha
BCIO €r0 MCTOPHIO, HAYMHASI C TPOMCXOKICHHUS U KOHYAsi COBPEMEHHBIM 3Tarnom[57]
[Ipu 3TOM cylIecTBOBaHME PA3IMYHBIX SI3bIKOB SIBUJIOCH CBUIETEIHCTBOM



MPOMU3OIIEIIETO C HEOOXOAUMOCTBIO PACIICIICHHS Y€JI0BEYECTBA HA OTJACIIbHbIC
TPYIIIBI, OTIIMYAIOIIUECS APYT OT IPYTa, XOTS ObI A3BIKOM.

Eme oqHo oTnmyme , BeIIENMBIIEE YeTI0BeKa U3 Onochepsl U SBUBIIEECS
NPUYUHON PAa3BUTHUS €T0 MHTEIUIEKTA — CJIOKHBIN Tu(PepeHIPOBAHHBIN TPy C
MCIOJIb30BaHUEM YCOBEPIICHCTBYIOLIUXCS OPYIUi TPYy1a, - OAHOBPEMEHHO TaKXKe
SIBUJIOCH YCJIOBHEM paszaeneHus Joaeil. OOHN U3 HUX 3aHUMAJIUCh OXOTOH, Apyrue
PBIOOTIOBCTBOM, TPEThU cOOMpaTenbcTBOM. [1031HEE OSBIIIHCH CKOTOBOACTBO,
3eMJIeIeNIne, PEMECIIA, OTACIBHO BBISIBUWINCH TPYIIBI BOMHOB, KYMILIOB, IPABUTENIEH,
IYXOBEHCTBA. B CBsI3M ¢ pa3BUTHEM MIPOU3BOJCTBA JPOOICHUE JTIOACH IO
IIPOM3BOACTBEHHOMY NIPU3HAKY BCE YBEIMUUBAJIOCh, JOCTUTHYB B HaCTOSILEE BPEMs
TMIaHTCKOM nuddepeHunanuu, COOTBETCTBYIOMIEH HbIHEIHEN auddepeHanum
CJIOJKHeHIero xo3siicTBa yenoBeueckoro odmectsa. [Ipu 3ToM 01HOBpEMEHHO €
muddepeHunanueid npoUCXoAUI0 U MPOTUBOIOI0KHOE €€ CTpEMIICHHE K
yHuBepcanu3anuu. OcoO0eHHO 3TO CTpEeMIIEHUE MTPOSIBUIIOCH ITPYU BO3SHUKHOBEHUU
o0MeHa MEeXy JIIObMH MIPOAYKTAMH, IPOU3BOAUMBIMU PA3IHMYHBIMU IPYIIIaMU.
OOMeH BbI3BaJ HEOOXOAUMOCTh BBEICHHSI BCEOOIIEro SKBUBaJICHTa — JeHer. B cBs3u
C 3TUM cpa3y HOsBWJIACh YHHMBEpCAJbHasl , CTAHOBALIAsICA Bce Oojiee BaXKHOM [uis
mrozeit nudepeHmanus no KoJuyecTBy JieHer — boratcTBy. ViMeHHO 3Ta
nuddepeHnuanus sBuiIach OCHOBONH MapKkcoBOii TEOPUH KIacCOBOM OOpLOBI. OmATh
Qg depeHnnanys SBUIach CICACTBAEM Pa3BUTHS MaTePUAIBHBIX CPEICTB U
YHUBEpCAIN3aUnen CBI3el MEXIY JTIOJbMHU.

31ech Mbl MO’KEM BBECTH, a 3aTE€M MIPOBOAUTH €€ B TAJbHEHUIIEM , OMIO3UIIUIO
oObearHeHNEe — AuddepeHuanys, KoTopas MOXKET ObITh JOMOJHEHA JI0 TPUAJIBI —
CJIOBOM — CBSI3H.

Casi3u
/ \
Huddepennmanms-------- O0benuHeHue

TakuM sxe 006pa3zom ¢ mo3uIwii JuddepeHIuanul MOTYT ObITh
IPOAaHaIM3UPOBAHBI BCE ACMIEKTHI YEJIOBEUECKOM AEATENbHOCTH KaK B MaTepUaJIbHON
001acTH, TaK U B 00J1aCTH HHPOPMALIMH U B TyXOBHOM JESATEIHHOCTH.

HauGonee xapakTepHO B 3TOM OTHOLLIEHUU BOSHUKHOBEHUE U Pa3BUTHE
penuruu. Peaurus co3maercs 4ea0BeKOM ( WIIM KaK CUUTAIOT PEIUTHO3HBIE JIIO]IH,
Jaetcs 6oramu Wi 60rom) Kak CpeJCTBO 1yXOBHOTO OOBEANHEHHUS JTIOJIEH, OJTHAKO,
CO3J1aTh €JUHYIO JUISl BCEX PEJIMTHUI0 YEJIOBEUECTBO MOKA €lle He CyMEeIIo, U pa3Hble
PENUrny, TaK >k€ KaK pa3Hble A3bIKH, SBUINCH HE TOJIBKO NPUUYUHONW 00bETUHEHUS, HO
Y IPUYHUHOMN pa3beAUHEHUS JIOACH.

Msl He ynoMsIHyJIHU ele 00 0OTHOM , MOKeT ObITh HanboJiee Ba)KHOM
UCTOYHUKE Mr((HepeHanny, SBUBIIEMCS B TII00aJIbHOM CMBICTIC TPUIHHON
pacoBoii auddepeHIrayu JcH, HO B 00Jiee MEITKOM MPOCTPAHCTBCHHOM H
BpPEMEHHOM MaclITabe OCHOBOM MHOTHX JPYTHX BHIOB IU(HEepeHIIHAIINH.
UYenoBedeckas MOMYJISIHS, OJ1aroaps pa3BUTHIO MO3Ta, HE 3aBEPIIUB IHKIIA
OKOHYATEJIFHOTO OMOIOTHYECKOT0 (DOPMUPOBAHNUS BUIA , PACCEIMIACH TIO BCEH
TUTAaHETE U IOCTATOYHO XOPOIIO MPHUCIIOCOOMITACH K PAa3IMIHBIM reorpaduaeckum
ycnoBusiM. OTHaKo, 3TO e CBOMCTBO, MPOIIEAIIEe IPU 3TOM T€HETHIECKOe
obenHenue u nuddepeHImanys, a Takke ciadas CBsI3b MEXKIY PacCeTUBITNMUCS
TpyTIaMy JIO/IeH, IPUBETH K BO3HUKHOBEHHIO CYIIECTBEHHBIX OTIMYHUI TPy
JFO/ICH, 10 pa3sHOMY NPUCTIOCOOMBIIUXCS K PA3ITMYHBIM IeorpauIecKuM YCIOBHSIM.



Bo MHOrux ciay4asx mpoMcXOoAuo U MPOUCXOAUT PE3OHAHCHOE COUETaHUE
nuddepeHnuanuy 1o reorpaguaeckomMy, rTeHeTHIeCKOMY, SI3HIKOBOMY,
MaTepuaIbHOMY (OOraTCTBO , THIT XO34KCTBA) M PEIMTHO3HOMY MpUHLIHKIIAM. B 3TOM
CIIy4ae y ONpeleNeHHON IPpyIIbl II0AeH BO3ZHUKAET O0IIee CaMOCO3HAHUE
BHYTPEHHETO €IMHCTBA, TO €CTh MPUHAUICKHOCTH K ONPeAeTICHHON, 3STHUYECKOM
o0ImHOCTH.

U 3neck , o - BUAMMOMY, OTBET Ha 3arajiky, KOTOpasi CTOMT U CTOsUIa Tepes
UCCIIEIOBATEISIMU YEJI0BEYECTBA, TOYEMY JIFOJH YOUBAIOT IPYT Apyra. DTO CBA3AHO C
B3aMMOJICHCTBHEM B YEJIOBEKE YHACJIECIOBAHHBIX UM OT KUBOTHBIX BPOKACHHBIX
OpOrpaMM € 0COOEHHOCTSIMU PAa3BUTHUS YEIOBEUECTBA KaK COLMAIBLHON CUCTEMBI C €€
cneunpuueckuMu Bo3MokHocTsIMU. [TogpoOHoe HccaeioBanne 3THOreHe3a
BeinonaeHo JI.H. ['ymunessiM. VM ke aHa uHTEpecHas TeOpHs 3TOro mpoiecca [45 ]

4. I[HHaMHKa pacnpeaecjacHus HACCJICHUA I10 MOBEPXHOCTH 3emJn H €€ CBsI3b C
APYIrUMHA U3MEPUTECJIAMHU OCHOBHBIX MApaMeETPOB, XapPaAKTCPU3YHOIIHUX
YE¢JI0BCYECCKOC OﬁllleCTBO.

OCHOBHBIM NapaMeTPOM , XapaKTEepU3YIOIINUM OJkHee moje YenoBedecTna -
3eMiIto, SIBJISIETCS IJIOLa/lb €€ IIOBEPXHOCTH, HAa KOTOPOM TOHKUM CJIOEM
pacmonoxkeHa 6nocdepa, 0ueHb OBICTPO MPEBpAIIAIOIIASCS, Oarogaps
JesITeIbHOCTH uesioBeka, B Hoocdepy. Kak u mobast apyras TpaHCTIOpTHO-
UH(POPMAITMOHHAS CHCTEMA, YeJIOBEUYECTBO OOMEHUBAETCS CO CBOMM BHEIITHUM TIOJIEM
MaTepuei, sueprueid, napopmarmeit. Takoil xe 0OMEH OCYIIECTBISCTCS U MEKIY
OTJIEJbHBIMHU JIIOJbMH U TPYIIIaMHU JIOACH BHYTPU YE€JIOBEUECKOTO O0IIECTBa.

st ananu3a B3auMOJIEHCTBUS CHCTEMBI U TIOJISL U 17151 BO3MOXKHOT'O
npeackasaHus OyIyliero He BCerja OKa3bIBaeTCs JOCTATOYHBIM 3HAHUE JTUHAMHUKHI
napameTpa LeJoro, ONMCHIBAIONIETo crucTeMy. Heo0XoanMo BBOANUTE TakKe
mddepeHnranbpHpIe TapaMeTphl, XapaKTepU3YIOIIIEe HEKOTOPHIE aCTIEKThI
B3aumo/eicTBus. OHIM U3 TaKHX HanOoJiee BaKHBIX TapaMEeTPOB,
XapaKTepU3yIOIIUX B3auMoeicTBie UenoBedyecTBa CO CBOUM II0JIEM, SIBIISIETCS
IUIOTHOCTB paclpeneaeHus J0Aed 10 MOBEPXHOCTH 3eMiu. Eciu Mbl TOCMOTpUM Ha
KapTy, XapaKTEPU3YIOLIYI0 COCTOSHUE 3TOI'O pacIpeleIeHNs B HACTOALLEE BpeMs
[39.C 90 ], To yBHIUM 3HAUUTEIBHYIO HEPABHOMEPHOCTD paclpeieICHUs ITOrO
napaMerpa, KoTopasi UMejla MECTO BO BCE BpeMs CyILIECTBOBAaHUS YEJIOBEUECTBA, HE
YMEHBILAETCS B HACTOAIIEE BPEMsI U IIOYTH COBNAAAET C PacIIpelelICHHEM
MHTEHCUBHOCTH PaCTEHUEBOJCTBA U KUBOTHOBOJICTBA I10 IOBEPXHOCTH 3eMIIU
[39.C.94], To ecThb B Tex paiioHax 3eMiTu, KOTOpbIe Hanbosee 0IaronpusTHBI s
CEJICKOTO X034HCTBA, YTO YaCTUYHO OOBSICHSAET CTAOUIBHOCTh PAalOHOB C BBICOKOH
IUIOTHOCTBIO HaceJeHus B TeueHue TeicayeneTui . [Ipu aTom Hanbonbias
TUIOTHOCTh HaceJleHUs] HaOII0AaeTCsl MOBCEMECTHO BOJIM3H IPAHULl MATEPUKOB B
palioHax ¢ yMEpEHHBIM U KapKUM KJIUMaToM. Eciu mocTpouTh Takxe KapTy
TUIOTHOCTH paclpeaeIeHus TOTPEOICHNS YHEPTUHU YEIIOBEUECTBOM, TO
HEPaBHOMEPHOCTb COXPAHUTCS, HO XapakTep €€ CYIIECTBEHHO U3MEHHTCS.
Koppensiuuro 3Tux mapameTpoB MOXHO YCTaHOBHUTb, IOCTPOUB KapTy
OTHOCHUTEJILHOTO pacrpeesieHus] HOTpeOIeHNsI SHEPTHH Ha OJTHOTO yesnoBeka. [39.
C.95]. Ha pacnpenenenue 3TOro nmapameTpa CyIieCTBEHHOE BIHSHIUE OKa3bIBAET
yAan€HHOCTh OT HKBATOPA M 3aachl JHEPTETUUECKH 3HAUMMBIX TOJIE3HBIX
MCKOMAeMbIX B TOM WJIM HHOM paiOHE.

WnudpopmannoHHbIe XapaKTEPUCTUKN B3aUMOACHUCTBHS JIFOICH C OKPYKAIOIIAM



MHUPOM U MEXIy co00il paHee MOKHO OBLJIO CYMTATh OJHO3HAYHO CBSI3aHHBIMHU C
yuciioM itogei. OaHaKo, Mo Mepe pa3BUTHS HUBMWIIM3ALMHU MOSIBUIIOCH CYIIECTBEHHOE
pasnuure MEeXIy JIIOJbMHU U TPYIIIaMHU JIIOACH B BO3MOXKHOCTH JJOCTyIA K
BO3pACTAIOILEMY MMOTOKY BHEIIHEH U UPKYJIUPYIOIIEH BHYTPH YEIOBEYECKOTO
obmiecTBa nHpopManuu. B mocienHne roapl, B CBI3M ¢ pa3BUTHEM Internet,
MOSIBUJIACH BO3MOKHOCTH C()OPMHPOBATH HOBBIN MTapaMeTp, XapaKTePU3YIOIIHI
UH(POPMAITMOHHOE B3aUMOICHCTBHE. - YHCIIO KOMITBIOTEPOB, MOIKIIOYEHHBIX K
Internet vu OJTU3KKI TapaMeTp - YUCIIO Nob3oBaTenel Internet.[4, 40].
YenoBevyecTBO B MPOIIECCE CBOETO CYIIECTBOBAHMS BBIPA0OTANIO YANBUTEIbHBIN
YHUBEPCAIbHBIN KPUTEPUIl, XapaKTEpU3YIOILNN IIPAKTUUECKU BCE CTOPOHBI
B3aMMOJICHCTBHS €r0 C OKPY>KAIOUTIM MHPOM U JIFOJIeH MexXy coboi - Jenbeu.
OTo0 noxxanyi, BTOpOH apaMmeTp, JUHAMHUKa KOTOPOI'O ONUCHIBAET XOTs
U 1AJIEKO HE BCE , HO OYEHb MHOTUE aCIIEKThI YEJIOBEYECKOI'O B3aUMOIEHCTBUS.
Pacnpenenenne AeHEKHBIX Macc [0 pETHOHAM (IUIOTHOCTh pacIpeleIeHus
JIEHET IO MOBEPXHOCTU 3€MJIM) MOKET CIIY>KUTh €I1I€ OJHUM BaXKHBIM
napaMeTpoM, 3aMEHSIOLINM pacipeaeeHne MoTOKoB HHpopmanuu . Takum oOpaszom,
pacnpeesieHUe NEHEKHBIX MacC B KAKOI-TO CTENIEHU SBJISIETCS B HACTOSALIEE BpeMs
pacrnpeiesI€éHHBIM MH(POPMAaLMOHHBIM napameTpoM. [Ipobiema oToxaecTBICHUS ero
C BEJIMYMHOM SHTPONUU-UH(OPMALINHY, YIIPABISIEMOM YeI0BEeUECTBOM U C MHUMOM
YaCcThIO0 KOMIUIEKCHOTO MapaMeTpa 1eJIoro, XapaKTepU3yOLIEro YeJI0BeUecKoe
0011ecTBO, BBEAEHHOIO HAMH B CIIEAYIOIICH IJ1aBe, elIé ®AET CBOETO PEIICHUS.
UTo e MoKa3bIBaeT MEPBUYHBIN aHaIu3’?

Cy1iecTBeHHY10 HEOJHOPOJHOCTh BCEX 3TUX paclpeneieHnid. J1a
HEOJTHOPOJIHOCTD , HECMOTPSI Ha CYLIECTBEHHOE M3MEHEHHE BO BPEMEHH CaMHX
BEJIMYMH IJIOTHOCTH, CYILIECTBOBAJIA BCETIa M1 UMEET PAJl CYLIECTBEHHBIX
0COOEHHOCTEH, CBSI3aHHBIX C HCTOPHEH pa3MereHus YeaoBedecTBa 1Mo MoBEPXHOCTH
3emut.

Te oOmme 3aKOHOMEPHOCTH pacIpeIeNICHHS JTI0/IeH, KOTOPBIE COXPAHSUIHCH B
TEYEHHUE JUTUTEILHBIX TPOMEKYTKOB BPEMEHH, CBsI3aHbI ¢ (HOPMUPOBAHUEM
LUBHIN3ALMN.- TO €CTh OOLIHOCTEN JII0eH, MMEIOLINX JAIUTENbHYIO TPEIbIIYILYI0
UCTOPHIO.

Kaxxnplii uccienoBatenb MOKET BBOAUTH CBOE MPEACTABICHNE O IOHATUH
MUBUIM3AIIMS M O Pa3/eICHUH YeJIOBeUecTBa Ha MUBMIHM3aInn. [41-45 |
MsI OyzieM roBOpPUTH O IIECTH OCHOBHBIX THUIAX JAOJTOXHUBYIINX LIUBUIN3ALIUHI

1. EBpomneiicko-Ilepenneasunarckas uupunuzanus (Espomna).
Bocrtouno-A3uarckas nusunuzanus (Kuraii)

IOxHo0-A3narckas nusuanzanus (Mumgus)
AdpuxaHckas HUBUIN3ALMS.
HuBunuzanus AMEpUKaHCKUX HHJIEULIEB.

6. LluBunuzanus abopUreHoB ABCTpAIHH.

Kaxxnas u3 HUX UMEET WM UMeNa CBOIO KYJIbTYpPY, CBOM HCTOPUYECKHUE
0COOEHHOCTH, CBOW TPAJMIIMOHHBII THI XO35IICTBOBAHNUS, CBOM HEPAPXUICCKUE
B3aMMOOTHOILIEHUS MEX/LYy JIIOJbMH, CBOIO MOPajb, CBOIO PEJIUTHUIO, CBOU
XO3SIICTBEHHBIN yKaa.

[To- BuDMMOMY, MarucTpanbHbIi MyTh Pa3BUTHA YEJIIOBEUYECTBA A0 MOCIIEIHETO
BPEMEHH MIPOUCXOIMI B paMKaxX pPa3BUTHA TPEX OCHOBHBIX LIMBUIU3ALUN, KOTOPHIE
Oynem ycioBHO Ha3eBaTh EBpoma, Kurait, Manus, oOpasyronmx Mexmay coboit
CHCTEMHYIO TpUaIy, KOTOpas MOXET ObITh HAJIO)KEHA HA OOIIYI0 CEMaHTUIECKYTO
¢dopmyy cuctemHoil Tpuanabl bapanmnesa [54]
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Pamwmo ------------ OMOIno
HpI/I TaKOM HAJIOKCHUH TpHUala OCHOBHBIX MHPOBBIX HI/IBI/IHI/IBaHI/Iﬁ
BBITIISIAT, TI0 HAIIEMY MHEHUIO, CIEIYIOIM 00pa3oM

Kwurait
(MaTynmmo)
/ \
EBpona -------- Nanns
(Paruo) (Omommo)

OTU TpU LMBWIN3ALUU, BOZHUKHYB 32 JECATKH ThHICSYEIETHN JO HAILIEH 3PBI
CO  BpEeMEH  IEPBUYHOIO  PACCEJICHUs  YEJIOBEUECTBA,  3BOJIOLMOHUPYH,
IPOCYILECTBOBAJIM [0 HAIIEro BPEMEHH, COXPAHUB CBOM OCOObIE 4YEpTHI,
MO3BOJIIIOIME UM COCYILECTBOBaTb M AKTUBHO Pa3BUBaTbCA B paMKax €IHUHOIO
4eJI0BEYECTBA.

W ecnu EBponelickas nUBWIM3aLKs, B HalleM IPEICTABICHUHU, BO BCSIKOM
ClIy4ae B IIOCIEIHUE TpHU CTOJIeTUs, sBIseTcss HocutesneM Paunmo, 1o Kuraid,
TUTIUYHBIN TIpesicTaBuTeNlb BocToka, Hocutens rirybokoit Boctounoii ¢umocodun,
ONMpPAIOIIEHCs Ha MPUHLMUI ['0CYyJapCTBEHHOCTH, MO3BOJIMBIIEH OrpOMHOM Macce
JOAEH JKUTh Ha CPABHUTEIBHO HEOOJNBIION IUIOIIAIM, OTOXKIECTBISETCS HAaMU C
WuTtynuno. Ilo nnomy Buautcs Ham UHaniickas quUBUIM3aLus, epeBapuBiias B cede
emé B APEBHOCTH Pa3IMIHbBIC pachl, HApoAbl i STHOCH. Cama Muaniickas ¢pumocodpust
HEOTJEeNUMas OT PEJIUTMU U APEBHUX CKa3aHUU, Ype3BbIUYAHHO SMOIMOHANbHA . DTO
JaéT HaM OCHOBaHME CYHUTATh VHIMHCKYI0 LMBUIM3ALUI0 HOCHUTENIEM OMOLHO.
NMeHHO 5THM pasnuuus, KOTOpPBIE HE BCETJa M HE BeE3[E SBHO NPOSBIIOTCS,
MTO3BOJISIFOT CO3AAaBaTh TAPMOHWYECKHU LIEIOCTHOE €IUHCTBO, KOTOPOE MBI Ha3bIBaeM
UenoBeuecTBOM (BO BCSAKOM ClIydae, €0 OCHOBHOM YaCThIO) .

S UccienoBanue BJIMSHUS TPAHUI] U MIEPEXOAHBIX 30H HA
CTPYKTYPO-00pa30BaHue B YeJIOBEYECKOM MOIMYJISIIIUM.

HexoTopsle N3 yKa3aHHBIX BBIIIE MIECTH IUBWIN3ALUN UMEIOT KECTKHE
IpaHMILIbl, TPAaHULBI MATEPUKOB, KOTOPbIE BO MHOT'OM ONpEEsuld UX (popMupoBaHHe
(3TO cmpaBeIMBO JUTS HUBUIN3AMH aMEepUKAaHCKUX MHJEHIIEeB 1 a0OpUTreHOB
Apctpanun). Kcraty, IMEHHO CyIIECTBOBAaHUE 3TUX IPAHHULL, OTAEISABIIUX UX OT
OCHOBHOI'O MHpa, U SIBUJIOCH IPUUMHON UX OTHOCHUTEIBHOI'O OTCTABaHUs B
9KOHOMHYECKOM Iu1aHe. YaCTUYHO 3TO OTHOCUTCS U K ADPUKAHCKOW UBUIN3ALUHY, B
cBOE BpeMs oTpe3aHHOU oT EBpornbl mycTeiHeit Caxapa.

I'paHuisl ke TpEX OCHOBHBIX IMBHUIM3ALUN ObUTH pa3MbIThI, U HA 3TUX
rpaHuLaxX >KWIM U NPOJOJIKAIOT )KUTh MHOIOYHMCIIEHHBIE HAPO/Ibl, CAMOOBITHAS
KyJIbTYpa KOTOPBIX BO MHOTOM CBs3aHa C KyJIBTYpOHl OCHOBHBIX LIMBUIN3ALMIL.

Pa3mbIThIe rpaHuIIbl (GOPMHUPYIOT O0Iee MOABUKHBIE CTPYKTYPBI U CUCTEMBI,
KOTOpBIE B COOTBETCTBHH C pa3pab0OTaHHON HaMU KJIaCCHU(PHUKAUECH NMEIOT
HEKOTOPBIC YePTHI BUXPEBBIX yAApHBIX BOJH [34 |. Takum oOpa3om, Hapsiy ¢
TpUaZ0Hd OCHOBHBIX l{MBHIM3anMii, KOTOpas MOKET CUUTATHCS OCHOBOM
YeJI0BEYECTBA, HAa IPaHNNAX dTuX LlMBMIM3anuil BOZHUKAIOT U
JIOJITO CYIIECTBYIOT IO BPEMEHHU CaMOOBITHBIC BUXPEBBIE CTPYKTYPBI, KOTOpHIE,
(hOpMHPYIOT IPOMEKYTOUHYIO CHCTEMHYIO TPHAJy, YCIIOBHO Ha3BaHHYIO HAMH
Poccusi, MycynbManckuid mup, Anonus-UHaokuTai.



Poccns --------- SAnonuns-Naaokurait
(Omormo) (Parmuo)
\ /
MycCynbMaHCKUH MUD
(UaTynmmo)

Yka3aHHbIE TpUaAbl HU B KOEH MEpPE HEJIb3sl pacCMaTpUBaTh B paMKax
KECTKOM NETepMUHUPOBAaHHON NapaaurMel. HajoxeHune Ha OCHOBHYIO
CEMaHTHUYECKYIO TPHUAIY SIBJIIETCS BO MHOTOM YCJIOBHBIM U MOXKET OBITh
OCYILIECTBJIEHO JIUIIb C Y4ETOM IPUHIUIIA HEOIPEAEIEHHOCTU- 1OIIOIHUTEIbHOCTH-
coBMecTHOCTH [33,54] . OqHaKko OHO MOMOTAET YYECTh MPHU AaHAIN3E UCTOPHUUECKUX
COOBITHI T€ COLMO-KYIbTYpHBbIE (PAKTOPBI, KOTOPbIE HE MOAJAIOTCS MOKA
KOJIMYECTBEHHOMY aHAJIMU3Yy, U IPU 3TOM CYIIECTBEHHO BIUAIOT HA HICTOPUYECKUE
COOBITHSI, UHOT'JIa BO MHOTOM ONPEAEIISIS UX.

JlBe ykazaHHbIE TpHAJIbl MOTYT OBITh OOBEAUHEHBI B €IUHYIO CUCTEMY

Kuraii
/ \
Poccus --/--------- \---Anonus-Ungokurait
\/ \/
Al A
!/ \ /\
EBpomna -—- Nanna
\
MycyIbMaHCKUI
Mup
Ecnu EBpona u SInonus - UHgoKuUTal B HAcTOAIIEe BpeMsi HECYT B cebe B Oobiieit
CTENEHN paluoHaNbHOE Hauyano, To Kurail 1 MycynbMaHCKH Mup HecyT B cebe
Hayaja MHTyuIMH - ayxa. Torna kak Poccust u UHaus BISAIOTCA, B OCHOBHOM,
HOCHTEJISIMU MOLIMOHAJIBHOIO Hadaja.

Ecnu ocTaHOBUTHCSA Ha UCTOPUM HOBOTO BpeMeHH, To, HauuHas ¢ XVII Beka,
¢ otkpbiTuii HbioToHa B EBpomeiickoil UMBHIM3aIMM HA4ajCs PaclBET paiuo,
OpUBEAIIMM K HEBOOOpa3sHMMbIM paHee IporeccaM. PanmoHanbHas eBporeickas
LUBUIM3AlMs, 3aXBaTHB M YAacTUYHO MOJYMHUB ceOe IOYTH BCE OCTaJbHbIE
LIUBUIM3AIMY, 3a CYET HAy4YHOM pPEBONIIOIMM IEPEBEPHYNA >KU3Hb YEJIOBEUECTBA U
npuBesna K JeMorpauueckoMy B3pbIBY M IIOCJIEJOBABIIEMY 3a HUM IIEpEXO.ny,
KOTOpPBIE MBI JIO TIOCJIETHETO BpeMeHH HaOmoxanun. OCHOBHOHM Heeil COBPEMEHHOM
EBpornelickoii nuBMIM3alUy SBISIETCS MAEA TYMaHW3Ma, CTaBsIIas YeJOBEKa W €ro
cOOCTBEHHOCTb BBIILIE OOIIECTBA U 3aKOH BBIIIEC HEPAPXUH.

"Konuenmust rymManu3ma , UMeEMOMmIas TIyOOKHME KOPHU B Pa3lIMYHBIX KyJIbTypax
MHupa..., opopmuBmasics B Mrammu XIV-XV Bekos, npomremas yaapHOi BOIHON MO
EBpone B XVI Beke n paszButas mnporpeccuctamu u npocserutensmu X VII- XVIII
BEKOB, COJNEPXHUT TpU (yHIaMEHTAJIbHBIE YCTAaHOBKH. Bo-TIepBBIX, YeIOBEK
(¢u3NUeCKH U TyXOBHO COBEPIICHEH, 3aHUMAeT MPHUBUICTUPOBAHHOE IOJIOKECHHE B
npupoje W mpu3BaH craTh €€ "xo3siuHOM M Biacturenem'(P.dekapt) Bo-BTOphIX,
KaKIbIi demoBeK ectb 'Mogenp wwmpa'(Jleomapmo na BwueHuYM), w moTtomy
NPUHAAJIEKHOCTh K POAY HalenseT MHAMBUIYyMa BCEH HONHOTOH CHOCOOHOCTEH M




npaB HE3aBHUCHMO OT STHHYECKHX, KOH(PECCHOHAIBHBIX M MPOYHMX pa3nuduid. B
TPEThUX, YEJIOBEUYECKUH pazyM CcrocobeH mpeoOpasuTs co3naHHblii borom wmmp,
C/IeTIaB €ro "3HaYMTEIBHO 00JIee MPEKPaCHBIM"', TIEPECTPOUB €T0 "'C TOpa3no OOJIBIIUM
BkycoM" (JI>x.Manertn)""[46]

MmenHo 31H uaeu no3posiwia Panno EBponeickol IUBAIM3AUMNA TOAYUHUTh
cebe MOYTH BECh MHp, YAaCTUYHO paspylias W TOMYMHSS HOBBIM TJI00ATBHBIM
3aKOHAM, YCTOSIBIIMECS MOpalbHbIE Tpaauuuu mpouioro. Bepa B cuiny pasyma
JOATO€  BpeMs ~ Kaszajach ~ HEpyIIMMOH,  CONPOBOXIAsICh  OCCKOHEUHBIMHU
SKOHOMHMYECKUMHU M BOEHHBIMHU NOOEAaMHM, 3aXBaThiBas B CBOIO OpOHUTY BCE HOBBIC
cTpanbl. OCOOCHHO XapaKTepHBIMH B ITOM OTHOILIEHUM ObUIM BTOpas MHUpOBas M
XOJIOMHAsl BOWHBI, B KOTOPBIX HAcTymawlled rymaHutapHod EBpomnelckoit
IUBWIM3ALMM  NPOTUBOCTOSJIM  BO3HHUKIIME BHYTpH He€  albTepHAaTHBHBIE
UEepapXUUECKUE TOTAJINTApHBbIE PEXUMBL: (AIUCTCKUH M KOMMYHHCTHYECKUH,
OTPa)KaBIIME HMOLMOHAIBHOE CTPEMJIEHHE COXPAaHUTh HepapXxuyeckylo (opmy
IIPABJICHUSI, OCHOBAaHHYI0 Ha SMOLMOHAJIBHOM IIOYUTAaHUM BOX[ISA, HHTYUTHUBHO
OIpaBJaHHOM BCEH MpeAbIAYIIEeH HCTOPUEN YEI0BEYECTBA.

Opnnako, B HAcTosAllee BpEeMsl CUTyalus CTPEMUTEIBHO MEHAETCS.
[To6enuBmnii, kKazanoch Obl, pallMOHAIBHBIN T'YMaHU3M C BJIACThIO JCHET U 3aKOHA He
MOXET pPELIMTh BCEX MpOOJIEM YeNIOBEYecTBa, BCTYNMBIIETO B (ha3zy I100aIbHOTO
JneMorpauyeckoro mepexona. borarele craHOBsTCSA BCcE Oorade, a KOJIHMYECTBO
OCTHBIX YBEIMYMBACTCS C yBEIMUEHHEM YHCIA JIIONIEH, KOTOPOE CTAlI0 BO3MOXKHBIM
UMEHHO Oylaromapsi TEXHHYeCKOH u WH(POpPMAamMOHHON peBomionuu. B asmoxy
JIeMOTpauIecKoro B3pbIBA MO BCEMY MHUPY INPOKATWIACH BOJHA POCTAa, a 3aTeM
PEe3KOro yMEHbILIEHUS MPHUPAIICHHUS YMCTa JIIOACH, KOTOpas ceiluac oxBaTuja BECh
MUp ¥ MIPHUBEJIA K COBEPIICHHO HOBOMY SIBICHHIO - IEMOTPa(hUIeCKOMY TIEPEXOTy.

OTHOCUTENBHOE YUCIIO JIOACH, )KUBYIIMX B cTpaHax EBpomneiickol MUBUIM3ALNN
yMmeHnsbIraercs. bennsiii mup pactér. [lomoxxenne nemmndupyercst Tem, 4yTo Oaromaps
MHUTrpanuu B cTpanbl Amepuku, ocobeHno B CIIIA, tam Hanboiee SBHO MPOSBISIOTCS
JIOCTOMHCTBA palfo, UIEM KOTOPOTO CTAHOBSTCS MIEAMU BCE HOBBIX M HOBBIX Macc
mozeit. OmHoBpeMeHHO, 0co0eHHO B JIaTHHCKOW AMepHKe, TPOUCXOIUT KaK B KOTJIE
NepeMeIINBaHue JIIOJAEH paziIuYHbIX pac M HaponoB. B Amepuke mpoucxomur, a
BO3MOXKHO YK€ MpOH30ILI0, (opMupoBaHME Kak MHUHHUMYM JBYX HOBBIX
nuBnm3anyii, numin3anun CIIA u Kananel, Hecymei B cebe Panino EBpomnetickoit
UBWIN3AIMY  MOJUGHUIMPOBAHHOE SMOLMOHAIBHBIM ~ HAdajloM, CBS3aHHBIM C
IPOAOJDKAIOIMMCS cMelleHneM pac ¥ Hapogos ( Ilo-BuagumoMy, UMEHHO B 3TOM
TJIaBHas TICUXOJOrHYeckas MpuunHa notpsicatoumx ycnexos CIIA),. u Hecyieil B
OCHOBHOM OMOLMOHAJIbHOE Hauano, JlaTuHo - AmepukaHckod lluBminsauuu. B
AMepHKe, 110 HalleMy MHEHHIO, BO MHOI'OM IIOJABJIEH acleKT MHTyunuo, KOTophli
Mor Obl OBITH IPEJICTABICH TPAAULUAMU AMEPUKAHCKUX UHIEHIIEB.

Opnnako HabMOJaeMBbIN IEPEKOC B CTOPOHY PaLMo yXKe IPUBOAUT U BCE OOJbIIIe
OyzeT NIpuBOIUTH B Oy/AyIIeM K BHYTPEHHUM IIPOTUBOPEUHUSIM B YEIIOBEUECKOM
obmecTBe. B mepnos BceoOmieii rmodanu3anun, 1 AeMorpaguIeckoro mnepexoaa
palMoHaIbHOE TpeIcKa3aHue OyayIIero KaXeTcsi HeBO3MOXKHBIM. CITUIIKOM MHOTO
pa3HOHANpPaBICHHBIX MIPOLIECCOB MPOUCXOIUT B OOILECTBE, CIUIIKOM BEJTUKU
aAMIUTUTY/IBI CKOPOCTEH M YCKOPEHHI 1 BBICOKH YaCTOTHI UX KoJieOaHui. 31ech OauH
Panmo okaseiBaeTcst OecciibHBIM. Bee OorbIyro poibs Hapsay ¢ Pammo BHOBB
HAYMHAIOT UTPATh TITyOHMHHBIE DMONIMOHAIBHBIC, M TJIABHBIM 00pa3oM VHTYUTHBHEIE,
OCHOBaHHbBIE Ha TTTyOOKOW MCTOPUYECKON TPaAMLIKHU, PY>KUHBI, KOTOPBIE TTO3BOJIST
UenoBeuecTBY M KaKJOMY OTACIBHOMY HapoAy BbIOpPAaTh ONTUMAJIbHBIN My Th.



Bo3naukaet noTpeOHOCTh B MHTYUTUBHBIX NIPO3PEHUSIX, C KOTOPBIMHU B HACTOSIIIIEE
BpeMsI CIIOKHO Kak B AMepuke, Tak 1 EBpone. Kak Hamu Ob110 yrke yka3aHO paHee,
HocuresiMu Muposoro MHTyumo, no- BUAMMOMY, B HACTOAIIEE BPEMS SIBJISIFOTCS
Kuraii 1 Mycynemanckuii Mup. He 3T0# 11 mOTpeGHOCTHIO YeloBeuecTBa
oIpeAessieTcsl NPOUCXOoIslIee B MOCIEAHNE TOAbl MHTEHCHBHOE pa3Butue Kurtas u
OypHBIE TIPOIIECCHI, Tpoucxoasanire B MycynsmanckoMm mupe? He ckazanu cBoero
HOBOT'O CJIOBAa M HOCUTENIM HYMOLMOHAJILHOI'O ACMIEKTa YEJI0BEYECTRA.



I'nasa 4.
ConocraBieHHEe MATEMATHYCCKUX MO/IeJIeH TUHAMUKH
YyeJI0BeYeCcTBA: OT KJIETKH - 10 MOMYJIsiIHH.

1. IIpocTeiimasi MoJeJib POCTa MapaMeTpa 1eJI0ro
4eJI0BEeYeCKO MomyJ/J iU

OmHuMH ¥3 TJABHBIX CBOWCTB JKHBBIX OOBEKTOB SIBIISIIOTCS WX pOCT U
pPa3MHOXXEHHE, TECHO CBs3aHHbIE Mexay coOoil. Tak, Hampumep, poCT KIETOK B
KAaKOW-TO MEpE COOTBETCTBYET PAa3MHOKEHHIO OPIaHUYECKUX BEILECTB KJIETKH, POCT
00bEMa MOMYJISILMU WIIK POCT OpraHW3Ma COOTBETCTBYET CEPHM IMPOLIECCOB JIEIEHUS
KJIETOK C IOCIEAYIOIIMM HX POCTOM. PocT momynsinuu OpraHu3MoB (POCT Macchl
BUJA) ONpENENsIeTCs IOCIEAOBaTENbHbBIM PAa3MHOKEHHEM W  POCTOM  KHMBBIX
OpraHu3MOB.

Bo3moxHbIi pocT Onocdeps! onpeaensercs AMHAMUKON BHIOB, €€ HACEISIOIIHX.

Orcroga crienyeT, 4To B KUBOM IPHUPOJAE CYLIECTBYET HE TOJBKO HEpapXus
00BEKTOB, HO M HepapXusi MpOLECCOB, B KOTOPHIX YYacCTBYIOT 3TH OOBEKTBHI.
OOHOBpPEMEHHO C 3TUM, B JKUBOM IPHUPOJE, TaK kK€ KaK U B HEKUBOH, MapaMeTpoM
LEJNO0ro, TO €CThb IHapaMeTpoM (Mepoi), HHTErpajbHO XapaKTEPHU3YIOLUM
OHnoIorNUecKnii 00BEKT KaK ILEIOCTHYIO CTPYKTYpYy HWIH CHUCTEMY, SBIISIETCS €To
Macca, KOTopasi Ha KaXJOM YpOBHE HMEpapXuu MOXKET ObITh CBA3aHA C YUCIOM
9JIEMEHTOB (KBaHTOB), BXOJAIINX B 3TOT O0BEKT KaK B 0000MEHHYIO BONHY. BriOpan
3Ty MEpy B KayecTBE OCHOBHOH, MBI MOXEM IOIBITATHCS CBS3aTh MEXIY COOOMH
JUHAMHYECKHE TIPOLIECCHl MPOMUCXOJSIINE HA Pa3IMYHBIX YPOBHAX OMOJOTrHYECKON
HEPAPXHH.

[pocreiimmM u HanboJiee YHHUBEPCATBHBIM CIIOCOOOM YCTaHOBIICHHSI MOI00HON
JTMHAMUYECKOM CBSA3M MEXKIY YPOBHSIMH HEPAPXUH OT KIETKH 10 OMOCQeps SBIseTCS,
Ha Hall B3I/, YCTAHOBJICHUE CBSA3M MEXAY AMHAMHKONW OOBEKTOB, KOTOPHIE MOTYT
OBITH BKJIFOYCHBI B MEPAPXUIO KBAHTOB - OOOOMIEHHBIX BOJH, TO €CTh MCCIIEIOBAHUE
o0ImHKX 3aKOHOMEPHOCTEH 3aBUCHUMOCTH pOCTa Macchl OOBEKTOB, JEXKALIMX Ha
Pa3IMUYHBIX YPOBHAX UEPAPXUU, OT BPEMEHHU.

PaccMoTpuM nepBOHAaYaJIbHO TPH OCHOBHBIX YPOBHS MEpapXuu

1) Iomynsauusa Mmakpomonekysn -Knerka

2) Tomynsauus knetok - Opranuzm

3) Tomynsuus opranu3moB -Bua

Meny »TMMU TpeMsi OCHOBHBIMH YPOBHAMHU HMEpapXuu CYIIECTBYET pan
IPOMEXYTOUYHBIX, K KOTOPBIM MOKHO OyJIeT BEpHYTbCS Ha CIEAYIOIEM YpOBHE
paccMOTpeHHsI.

K sTOMy crniMcky MOKHO J0OaBUThH CBEPXY €LIE OUH YPOBEHb.

4) Tomymsuus BunoB - buocdepa..

MiMeHHO Ha 3TOM YpPOBHE MOXKHO TIOHSTH CIIy4ailHOCTh M HEOOXOIUMOCTD

TIOSIBJICHUS YEJIOBEYECTBA M €T0 POJIb B Pa3BUTUU OHOC(hEpHI.

Takoii ke ypOBEeHb MOXKHO 100aBUTH U CHHU3Y

0) IlomynAuus aTOMOB - MAKPOMOJIEKYJIA.
OpHako, Ha MEPBOM dTale aHajdh3a MBI PACCMOTPUM JIUIIb TPH OCHOBHBIC YPOBHH
HepapXHH.

[Ipobneme MaTeMaTHYECKOTO OMHMCAHHS IPOIECCOB PA3MHOXKECHHS IKHUBBIX

00BEKTOB TIOCBSIICHO 0OJBIIOE KOMMIECTBO paboT(cM., Hampumep [22]). [lpu sTom
OOBIYHO HCIIONB3YIOTCS JBA THITA MOJIEIICH.



1. HenpepwiBHble, cBoasmuecs K auddepeHIManbHBIM — YpaBHEHUSM,
CTJIaXKHUBAIOIIHME, HATPUMEP, TIPOIIECCH PAa3MHOMXKECHHUSI MITH 0OJiee CIIOXKHBIE TIPOIECCHI
B3aMMOJICHCTBYS OMOJOTHUYECKUX OOBEKTOB.

2. JIMCKpeTHBIC, CBOJAIIMECS K IEMOYKaM OTOOpakeHWH, Wiu B OoJjee
CJIOKHBIX CITydasx K UTEPAIMOHHBIM ITPOIIECCaM.

UToOBl yuTaTeNt0 OBUT MOHSITCH XOJ HAIIUX MBICICH, HAYHEM C CepeIuHbI
Hame wuepapxuu (e€ UeHTpa). A HMEHHO, C HEOTPaHMYEHHOTO DPAa3MHOXKEHHS
TTOMYJISIIAA KJIETOK.

CHadana 0CTaHOBHMCS Ha OOPa3HOM U CIIOBECHOM OIMCAHHH.

Kaxxnas knerka opranusmMa WM NOMYJISIUY MPOXOJUT CIEYIOIINE CTaIun:

1.PoxaeHune nmocie pa3MHOKEHHUS KJIETKH MPEABITYIIETO MOKOJIEHUSI.

2.Poct nocne poxxaeHus

3.Pa3zMHOXeHHE.

N3 aTtoro crnenyer BHIBOI:

Ecaim Maccy Tena KIE€TKM B MOMEHT pa3sMHOXKEHHA NPHUHITH paBHOM

HEKOTOPOM BenuumHe M , TO Mocie JEJIeHUs KIETKH KaXk]as HOBas KJIETKAa MMEET

M N
Maccy, paBHYIO TS Taxkum o0pa3zoM, Macca KJIETKH 3a BpeMs €€ CyIeCTBOBAaHUS

pacté€r B aBa pasa. Ilpu 5TOM, MO-BMIMMOMY, Ha IIEPBOM DTale CKOPOCTH POCTa
BEJIMKA U PaBHA HEKOTOPOM KOHEYHOM BEIMYHMHE , @ 3aTEM, IEPE] Pa3sMHOKEHHEM,
crpeMuTca K Hymo. K paccMOTpeHuro onucanus JUHAMUKM MAcChl KIETKM MBI
BEPHEMCS Ha CJIEYIOILEM DTalle, a CEHYac Ha TOM K€ CIIOBECHOM YPOBHE IIPOCIIEIUM
3a cyAb00M MOMyJIALNH.

Wrak, Hay#eéM ¢ onxHOM KieTKH. IlycTe B MOMEHT f, OIHa KIETKa
(Npo =1=2°), umes maccy M, , pasmenunack Ha aBe (N, =2=2'). Uepes
HEKOTOPBIA IPOMEKYTOK BpeMEeHM Af B MOMEHT BPEMEHHM !, =t + At Kaxnas W3
KJIETOK gocturaeT 3penocTd. CymmapHas macca 00eHMX KIJIETOK CTAHOBUTCS PaBHOM
M ., =2M ¢ Ilpennonoxum, 4To B 3TOT MOMEHT O0€ KJIETKM BHOBb CHMHXPOHHO

nenstest . VIx cranoButes yethipe (N p, =4=27). B MOMEHT BpeMeHHU t, =1, +2At

Macca YEThIpeX MOABMBIIUXCS PAHEE KIETOK CTAHET PaBHOM M g, = 2°M s - B oror
MOMEHT YEThIPE KIETKA CHHXPOHHO MEIATCA M HUX YUCIO CTaHOBUTCS DPaBHBIM
N,;=8=2°... B mMoMeHT BpeMeHu f, =t +(n—1)Af HPOMCXOAUT OHYEPETHOE

JleNenre KIETOK. B o10oT MomeHT M .o, =2""'M, B TO BpeMs, KaK 4MCIO KIETOK

S 0
CTaAHOBUTCS PAaBHbBIM NPSk =2". Takum O6p330M, MbI 1IOJIydaeM ABC NMOTCHUHAJIIbHO

OeCKOHEUYHBIE OoCJICA0BATCIIBHOCTHU

n 1 2 3 4 5 6 7 8 9 10 N

s 2 4 8 16 |32 64 128 | 256 |512 | 1024 | 2"

M M, | 2M, | 4M_ | 8M | 16M | 32M | 64M | 128M | 256M | S12M | 2" M

ps s s N N N

. Torma xak M ,¢ , B IpUHINIIE, U3MEHAETCS HEIPEPBIBHO (XOTA MBI IIOKA HE
3HaeM, KaK), YUCIIO KIETOK N ,; U3MEHAETCS IUCKPETHO.

MareMaTuuecku  HOCIENOBATENBHOCT  N,;  MOXET OBbITb ONHUCaHa

HUTCPpallUOHHBIMU CUCTCMAMU
Ny (n) =2N 5 (n —1).



Pemiennem 5TON cHCTEMBI HWTEpaluii, SABIAIOIIEWCS T'€OMETPUYECKON
MIPOTPECCHUEN, SIBIISIETCS] BBEIPAXKEHUE

N,s(n)=2" =exp(nln2)
AHanornuyHoe COOTHOIICHNE MOXET OBITh 3aIICAHO IPUMEHUTEIBHO K M
M g (n)=2M ,;(n—1)
Perennem cucTeMsl Tepalyii B JaHHOM cilydae sBisieTcst hopMyrna
M, (n)=2""M; =M exp[(n—1)1n2].

Mooenv yenouxku HUHEHHBIX KOMRIEKCHBIX omoopadxicenuil [34] kax 0bodbwenue
MOoOeu nPOCHO20 PAIMHONCEHUSL.

[TosydeHHBIH pe3ybTaT MOXKET OBITh JIETKO 0000IIEH MATEMATHUYECKH.

B [18] moka3zano, 4TO npu aHaNIKM3€e TUHAMHUYECKUX CTPYKTYP U CHCTEM MOXKHO
BBECTH KOMIUIEKCHYIO BOJHOBYIO (YHKIHIO (BEKTOP-MAaTPHILy), OMNHCHIBAIOIIYIO
MMHAMAYECKYIO CHCTeMY (CTPYKTYpPY), peanbHas 1 MHUMAs YaCTH KOTOPOH TeM WU
WHBIM 00pa3oM CBS3aHBI C MEPOMH, XapakTepusylomie e€ ¢GpazoBoe NMPOCTPAHCTBO U
BEPOSATHOCTHBIMH  XapaKTEPUCTHKAMH OMQPYPKAIMOHHBIX COOBITUH, B KOTOPBIX
CTPYKTYypa y4acTBYET.

OTH 00CTOATENLCTBA MO3BOJISIOT PACCMATPUBATH B KAUECTBE MaTEMAaTHUECKOM
OCHOBBI Il WCCIEOBaHUS CTPYKTYp, JUHAMUKA KOTOPBIX OIHCHIBAETCS
KOHTUHYYMOM MW CUYETHBIM YHCIIOM COCTOSHHM, aHAJIUTHYEeCKHe (YHKIUU
KOMIIJIEKCHOTO TMIEPEMEHHOTO OT BPEMEHH .

B cooTrBeTcTBMM € BBICKAa3aHHOW TUIOTE30M Ha CJHEAYIOLIEM Ilare
paccMOTpeHHs B  KadecTBe OOJacTH  ONpEENICHUS]  KOMIUIGKCHOW — MEpBHl,
OTHCHIBAIONIEH BO3MOXHBIE COBOKYITHOCTH COCTOSHMM, B KOTOPBIX MOXET
HaXOJIUThCS TMHAMHUYECKAsI CUCTEMA, IPUMEM I10JI€ KOMIUIEKCHBIX YHCeNl 7 = X + iy .

PaccMoTpuM B KkadyecTBe (YHKIHMH, (OPMHUPYIOIICH JUHAMUKY CUCTEMBI,
JUHEHHYIO0 0TOOpaXKAIONIy 0 (DYHKITHIO

z,=az,  +b, 4.1
re a,b- KOMIUIEKCHbIE apaMeTphl.
Bennunna b xapakTepuszyeT cMeIeHHE TOUYKH KOMIUIEKCHON (a3oBO MIOCKOCTH Z
Ha TIOCTOSHHYIO BEJMYHMHY, a KOMIUIEKCHBIH KoddduumeHt a=a,e’ onpenenser

pacTsbkeHue (C)KaThe) IUIOCKOCTH Z M IOBOPOT TOYKH (Da30BOr0 MPOCTPAHCTBA
OTHOCHTEJIPHO Hayaja KOOpAMHAT Ha yroa 6. B cimywae obuiero momnoxxkeHus (eciau
a #(0) oTroOpaxxeHne SBISIETCS B3aMMHO OJHO3HAYHBIM. OTOOpaskeHHEeM, 0OpaTHBIM
. Z,,—b
JAHHOMY, SIBIISIETCSI 0TOOpakeHue, onpenensieMoe GyHKIUeH z, = il —s a#0
a

Ecom a=0, 10 z,=b. Ilpu 3TOM o0OpaTHOE oOTOOpakeHHe (OPMAIBHO HE

ONpEACNIEHO U Z, , MOXET OBITh NPUHATO JO0BIM. [IpoaHanu3upyemM 3TOT Ciiydail Kak

n-1
npezen citydas oOILero nonoxenus npu a, — 0.
Ilycte a, =€

i0
Zn = 861 Zn—l +b
ITpn n000M KOHEYHOM &€ , 3alaBasch g, ,, HOJNydaeM HEKOTOPOE KOHEUHOE Z,,.
OnHako, ecin € — 0, To mpu M0OBIX KOHEUHBIX 3HAYEHMAX Z, , Z,O0Ka3bIBAETCS

O4YeHb Omm3ko K z, =b. U TONBKO, IpH 7, ; —>°°  Z, MOKET NPUHHUMATH JIOOBIE



3HaueHus.. [Ipu a =0 mrobast KoHeuHas TOYKa 00JacTH 7 OTOOpa)xaercs B TOUKY
z=b. Ecnmm KOMIUIEKCHYIO IUIOCKOCTH IOTOJHHUTH TOYKON Zz = oo, (JIOMOIHHUTH
KOMIUICKCHYIO IIOCKOCTh JI0 cephl),. TO 3Ta TOYKA OTOOPA3UTCS BO BCIO TUIOCKOCTb.

[Ipsimoe oToOpaxenue B mpeaene a, — 0 CTaHOBUTCS MHOTO3HAYHBIM (BO3HUKAET
CUHTYJISIpHAs! aCHMITTOTHKA). AHAJIOTUYHAS KaPTHHA BO3SHUKACT U TIPU PACCMOTPEHUH
obpaTtHOro otobpaxenus. Touka z, =b mpeobpa3yeTcs BO BCE MHOXKECTBO TOYEK
wiockocTu. Torna kak BCS OCTajbHAs IUIOCKOCTh OTOOpa)aeTcsi B OECKOHEUHYIO
TOYKY. ACHMINTOTHKA JHMHEHHOro oroOpaxeHus npu a, — 0 MoxeT ObITh NpH
HECKOJIBKO HWHOM OINpEAENICHUH CBEACHAa K ONHCAHMIO JUHAMHKHU OJIHOM
CTallMOHAPHOW TOYKH. Z, =b mpu Bcex n. OHAKO, TAKOM K€ PeanbHBIA PE3yNbTaT
JlaeT U APYroe NpeacTaBiIeHUe TMHEHHON pyHKUMU Z, =2, ;3 hnpu Z,=Db
OTplmeM cTaroHapHbIe TOYKH 0ToOpakeHus. [ kaxmoro Habopa K03 UIEHTOB
a,b umeeM eIMHCTBEHHYIO CTALIHOHAPHYIO TOUKY.
b

w0 = 1-a
Camo ’xe JMHEHHOe OTOOpa’kKeHHE IPEICTABISET COOOH pPACTSHKEHHE W TOBOPOT
OTHOCUTEJIEHO 3TOW TOYKH.
TTokaxxem 3T10. BBe1EM HOBYIO IEPEMEHHYIO

7=2-2, (4.3)

4.2)

Torma

Z, =az,, 4.4)
B ciayqae a =0, 7, =0
B cnywae a =1 meHtp moBopoTa cTpeMHTCS K OCCKOHEYHOCTH W TPU KOHEUHBIX
3HAYCHHSIX 7 TPEBPAIAETCAd B CHBUT OTHOCUTEIHHO MPEIBIIYIIETO COCTOSHUS Ha
BenmunHy b . Da3oBas TPACKTOpUS AUHAMHUYECCKON CHCTEMBI MPEBPAIAETCS B CEPHUIO
TOYEK Ha KOMIUIEKCHON mpsiMoil kb (k -peiicTBuTenbHOe uucio). Kaxmas Touka

MOJKET OBITh OMMCaHa KOMIUIEKCHOU KoopAuHaTto nb (n=1,2,...,...).
OCyIecTBUM TPOBEPKY JTUHEHHON (DYHKIMM Ha CYIMIECTBOBAHHE ITUKJIA BTOPOTO
MOPSI/IKA.
OTO0 yCIIOBHE UMEET BH/T

2oy = Zppen = 2, 4.5)
381051

Z, = M 4.6)
(1-a)1+a)

Ecm a #-1, 10

Z, = b 4.7

1-a

Bce cranmonapHbie TOYKH OJJHOBPEMEHHO SIBIISFOTCS TOUKAMU ITUKJIA.
[Tomo3putenbHON HAa BO3HWKHOBEHHE IMKIIA CTAHOBHUTCS OCOOBIM YaCTHBIA ciydai
JTUHEHHOTO OTOOpaXKeHMs, COOTBETCTBYIOUIMH 3HadeHHi0 a =-—1. CrnenuaabHO
PacCMOTPHM STOT YACTHBIHA CIyYaid.

Z, ==Z,,+b

2, =—Z,, Db 4.8)

Zn = Zn—2



B cilydac a =—1 Bce TOYKHM TUIOCKOCTH Z BO3BpallarOTCA Ha CBOM MECTA.
HI/IKJ’II/I‘IGCKI/IMI/I OKa3bIBAIOTCSI BCE TOYKHU IIOCKOCTU Z. Begem HOBYIO NICPCMCHHYIO

~ b ~
7= z—E. Torma momywaem 2, =—Z [Tocnennee oToOpakeHHWE SKBUBAJICHTHO

n—-1°

CUMMETPUYHOMY OTOOpaKEHUIO OTHOCHTENBHO Touku Z =(0. Jng mukima Tpersero
HOpAJKA UMEEM:

2, =a*(az, ,+b)+(a+1)b (4.9)
2
.= —b(al j;f D (4.10)

Eciu 1-a’ #0, 10 7, = - Tlo - MHOMY BHITJISAAMT KapTuHa, ecau 1—a’ =0.

1-a
KopHsiMu 3TOTO ypaBHEHUS ABISIOTCS KOMIUICKCHBIE YHCIIA, TIPECTABIISIONUE KOPHU
KyOWYHBIC U3 CJTUHMIIBI.

a, =1
27
Zo1 3
a,=e’ =——j—; 4.11
> D) 4.1D)
21 B
a,=e 3 =———j—.
2 2

B cinywyae a, =1;.uMeeMm, Kak U paHee, CABUI IO NPSIMOM kb M LUKIA TPETHETO

NopsiAKa HE BO3HUKaeT. [Ipu Apyrux 3HAYEHUAX a BO3HHUKAIOT LHUKIBI TPETHErO
nopsiaka . [Ipu 5TOM UKIMYECKUMU, KaK U PAHEE, CTAHOBSITCSI BCE TOYKH IJIOCKOCTH
z. llpuBenéHHbIC ABAa MPUMEPA YKA3BIBAIOT HA HEKOTOPYIO 3aKOHOMEPHOCTh, KOTOpast
MOKET OBITh MPOAHATTU3UPOBAHA METOJOM MaTEeMaTHICCKOW WHIYKIIHH.
IIpennonoxum, 4To

z,=a"z, , +b(a" " +..+a+1). (4.12)
Jlokazatp, 4To
z,=a""z, ,  +b@" +..+a+l) (4.13)
NMmeem
2y =02, . tb 4.14)

[Toncrasnss (4.14) B hopmyny (4.13), monmyuaem:
z,=a"(az, , +b)+b@" " +..+a+)=a""z +b(a" +..+a+1) (3.15)
Tak Kak Ans NEpBBIX JIBYX 3HaU€HUH m -cooTHomeHue (4.13) cnpaBeayinBo, TO OHO

CIpaBEITNBO /IS IFOOBIX 3HAYCHUH 71 .
[TorryTHO MBI MOJTYYHIIM PEILICHUE CUCTEMBI JINHEHHBIX UTEpaLIUii
n
N b(a" —1) '
a-1
Jiobast wteparusi TUHEHHON (YHKIUU TakXKe SIBISETCS JHMHEHHOW (QYHKIHMEH OT
HAyaJbHOIO 3HAauYeHHs MepeMeHHOH. [lodydeHHble COOTHOIIEHHUSI TO3BOJIIOT B

o0111eM BHJIe PELINTh 3a/1a4y O HAJTMYUM LUKJIOB 71 —T0 MOpsKa.
B o0miem cirygae yciioBre MUKIMIHOCTH TIPUHAMAET BH/T:

m—1
. = b(a 1+...’;|rat+1) @.17)

a

n—m-1

z,=a"z, (4.16)




[{uknbl m —ro nopsaka GopMUPYIOTCS BCEMU OTOOPAXKEHUSIMH, Y KOTOPBIX

i

a,=1m"; i=1..,m—1. (4.18)
TeM cambIM yCTaHaBIMBAETCsl OJHO3HAYHOE COOTBETCTBHE MEKIY OCOOBIMH THIAMM
JUHEHHBIX OTOOpa)keHHH, (OPMHUPYIOUIMX IMKIIBL, HOPU KOTOPBIX MHMKINYECKUMHU
OKa3bIBAIOTCS BCE TOYKHM KOMIUIEKCHOM IUIOCKOCTH, M LUKIMYECKUMU CHUCTEMaMHU C
KOHEYHBIM YHCJIOM JIOMYCTHMBIX COCTOSHUM. Bce TOUKM KOMIUIEKCHOW IUIOCKOCTH

1
a., NeXallue Ha OKPY)KHOCTH paauyca | m umeromme Buga, =1"; i=1..,m—-1. ,
TAC M - [EJI0e YUCII0, POPMUPYIOT JIMHEHHBIC OTOOPAKEHUS, TIOPOXKTAFOIIUE ITUKITBI

m - oro nopsuaka. [Ipuuém, IUKINYECKUMH OKa3bIBAIOTCSl BCE TOUYKU IUIOCKOCTH Z.
PaccmoTpuM  MHOXeCTBO 3THX oToOpaxkeHMH Oonee mnoapoOHO. Bcemomuum

~ b .
COOTHOILIECHHUE 2 :Z_E' Hanee paccmoTpuM kiace ad@uHHBIX 0TOOpaKeHHUI

Z, =az [peanonoxuM, uto a=e’. DT o0TOOpaXkeHHs TMOBOPAYMBAIOT

n—1"°
~ o

IIJIOCKOCTh 7 Ha YroJ 6. Ecan 2—- palliOHAJIbHOC YHUCIIO, TO JHHAMHKA
T

COOTBCTCTBYIOLICTO 0T06pa)KCHI/IH NOPOXKAACT HUKINYCCKUC ITOBOPOTHI IMJIIOCKOCTHU Z

. 0
C BO3BpaTOM B KaXJIOM TOYKHM B CTApO€ COCTOAHUC. Ecan 2—- YHCJIO
T

UppanyoHaibHOe, TO IMUKIOB He Oynmer. OaHako, ¢ KakoW Obl TOYKM HH HAvaJCs
MPOLECC UTEPALUH, TUHAMUYECKAs. CUCTEMA YEPE3 HEKOTOPOE BPEMSI OKAXKETCS CKOJIb
YTOJHO OJIM3KO OT 3TOH TOUYKH. Termeph MOXHO TEPEUTH K PacCMOTPEHUIo Oolee

O6I]_ICFO ciry4das |a|¢l B »sTom CjIydyac MCIo4YKa JIMHEHWHBIX KOMIIJIEKCHBIX

oToOpakeHHi MPUBOIUT JI000€ HAYaTbHOE COCTOSHHUE, 0003HaYaeMoe HaMH Z,, 110
criipaim Moo K 7 — oo, OO K 7 — 0.

B Hamewm ciydae mpocToro pa3MHOKEHHS TAKKEe MOXKET ObITh HCIOJb30BaHa
KOMILJIEKCHAs JINHEeWHasi UTepallioOHHas CUCTEMa
z, =2exp(27m)z, .

z, =2"exp(27in)z,

[Mocneansist Qopmymna, SBISSACHL YACTHBIM CIydaeM KOMIDIEKCHOTO JIMHEWHOTO
0TOOpa)KeHHs, OJHOBPEMEHHO COBMAJACT C TOJMYYEHHBIM paHee HTEPalMOHHBIM
COOTHOIIIEHHEM. Hapsimy ¢ JUCKpeTHOH MOJenbio. MOXET OBITh TOCTpOeHa
HENpEPBIBHAS ACHCTBUTEIbHAS MOJEIIb 3aBUCMOCTH MAacCChI MOITYJISILUHN KIETOK M
ot BpeMmeHH. [Ipu 3TOM HEOOXOAMMO, OJHAKO, CJAENaTh HEKOTOPOE AOMYIICHHE O
XapakTepe N3MEHEHUS MACChl KIIETKH B IIPOMEKYTKE MEXY JACIICHUSIMH.

Hawnbonee mpocThiM W , TO-BUAMMOMY, HAauOOJIee €CTCCTBEHHBIM SIBIISCTCS
JNIOMYIICHUE O TOM, YTO YHCIO N -SBJISICTCS HE UENOH, a JACHUCTBUTEIbHOU
MepEMEHHOM, TMHENHO 3aBUCSILEH OT BpEMEHH f .

W3 cootHomenus ¢, =t, +(n—1)Ar , noryuaem

t —t
n=1+ ”Tl . Bmecro ¢, moxcTapisieM HENpPEPBIBHYIO IEPEMEHHYIO 1 .
t

Torma cooTHoIEHHE
M s (n) = 2”’1MS =M exp[(n—-1)In2]



3aIlIMChIBACTCsA B BUIC

=

Mp(t)=24M; =M exp[—(t—t)]

Ota rnajakas QyHKIHS OT BpEMEHH 00IalaeT TeM CBOMCTBOM, YTO Macca MOIYJISAINH,
IIaJKO 3aBUCS OT BPEMECHM, B MOMEHTHI BpeMeHH f =t +(n—1)Ar, rae n-uenoe

YHCII0, TOYHO COBIIAJIAET C MACCOM MOMYIISALUU B MOMEHT OYEPETHOTO JICITICHUSI.
OpHako, Takoe TpEACTaBICHHE HHUKAK HE OTpakaeT HHU JUCKPETHOCTH Tpolecca
JIeNICHHSI, KOTOPOE MPEJICTABISACTCS CUCTEMON JIMHEHHBIX 0TOOPaXeHNH, HA PEaTbHBIX
3aKOHOMEPHOCTEH W3MEHEHHSI MacChl B TIPOMEXKYTKE MEXKIy JEICHUSIMH, 3a
UCKJIIOYCHHEM, TMOXKAIyH TOTrO, YTO 3Ta 3aBHCHUMOCTH, MO-BHIUMOMY, SBIISIETCS
rmaakor (HO He ob6s3aTenbHO auddepeHIupyeMoii).

Hpo;m(b(bepeHquyeM BBIpa)KeHI/Ie 10 BPEMEHHU:

=t

Mp(t)=2%Ms=M exp[———(t—t)]

—[M,,Sm] _In Af [Eu—r )= 2 B2 00,

Mpl nosyunnn JMHEHHOE I[I/I(b(bepeHHI/IaJ'IBHOG ypaBHEHHE, YKBUBAJIEHTHOE B
HEKOTOpbI€ JUCKPETHbIE MOMEHTHl BPEMEHH, OTIMYAIOIIMecs Ipyr OT JApyra Ha
IPOMEXYTOK BpEMEHU Af , pACCMOTPEHHOI! BbIIIE CUCTEME UTEpaLUii.

d In2

E[Mps(t)] = EMPS (t)
Benuuuna Ar XxapakTepu3yeT OJHOBPEMEHHO YAaCTOTY Pa3MHOXKEHHUS U BEIUYHHY
KOS(l)(l)I/II_II/IeHTa Ipu BPCMCHHU B MOKA3aTCJIC SKCIIOHCHTHI.

Komnnexcnasn mooenn Henpepbumoﬁ 3asucumocmu om 6pemMeHU.

BepHeMcs Kk moslyueHHOMY HaMH paHee pElICHUIO JIMHEHHOM uTepaluoHHON
cucteMbl.. CuMraem, 4YTO KaXIbli IIar UTepaluil COOTBETCTBYET HEKOTOPOMY
HOCTOSIHHOMY ITPOMEKYTKY BHELITHETO BpeMeHH Af .

t —
Torma n = O wnu, npuHsB ¢, =0, noay4um
2(t)=Ce" + D,
rue
C—%+JL'k=Eﬁ;D=—b
-1 At a—1

Ota HenpepblBHAs MO ¢ (PyHKIMSA, KOTOpas MpU 3HAYEHUsX f=I[At naéT BCe UWIEHBI
UTEPATHUBHOIO MPOLECCa, PACCMOTPEHHOTO HAMH paHee, YAOBIETBOPSET JUHEHHOMY
nuddepeHInaIbLHOMY YPaBHEHHIO

%:kz—kD 4.21)
dt

NN
dz
—=kz+L, (4.22)
dt

rac



L=—kp=_rna_ (4.23)
Ar(1—a)

Pemenne nmHeitHOoro  muddepeHnmanbHOro  ypaBHeHus  (4.23)  maér
HENpephIBHBIC (Pa30BBIC TPACKTOPUHU B BUJC CIIMpalicd B (pa30BOM MIIOCKOCTH
IToapoOHBIif aHATN3 KOMIUIEKCHOW CHCTEMBI JTMHEWHBIX YpaBHEHUU MPUBEIEH B [58 .

Pemenne koMruiekcHOro JuHEHHOro auddepeHuanbHOTO  YpaBHEHHS
MEPBOTO TMOPSIIKA TaKXKe MOMKET CIYXKHUTh MOJIEIbI0 MPOCTOTO pa3MHOXKeHHs. Jis
TOTO0, YTOOBI MTOKA3aTh 3TO, BEPHEMCS K BBIPAKECHUIO

z, =2exp(27)z, .

z, = 2" exp(27in)z,
Kak u panee, BeiéM HempepbIBHOE BpeMsl TaKHMM 00pa3oM, YTO uYepe3 MPOMEXKYTOK
BPEMEHH f = nAt .

z, =2"exp(27in)z,

t
Orcroma n=—.
At

Cuwnras, 4ro mociemHss QopMyna CrpaBeIuBa NpPU JIOOBIX JIEHCTBUTEIBHBIX
3HAYCHMSX BXOISIIUX B HEE BEIWYMH, MOJYYHM CIEAYIOMIEE MOJAEIBHOE PABEHCTBO

t t
= In2— 2 —)z,.
z=-exp(In At)exp( At)zo

BBGI[H 0003HaYEHUST
. In2 27
A=a+io, a=—; o=—,
At At
rac At -IIPOMEKYTOK BpPEMEHU MCXKIAY MOCICAOBATCIBHBIMUA PAa3SMHOXCHUSIMU,
MoJIy4uM

Z=2z,expAt

OTO paBEeHCTBO, KaK CIIEAyeT W3 HAIMWUX MPEABIAYIIAX PACCYKISHUH, SBISICTCS
peleHrneM KOMITIEKCHOTO TIMHEHHOTO AuddepeHInaabHOro ypaBHEHUS:

4 =1z

dt

Paccmotpum Teneps (pUM3HYECKYI0 HMHTEPIPETAIMIO JTOTO YPAaBHEHUS B HAlIeM
ciyyae

BYI[CM CcUuTaTh, 4TO MOI[YJ'II: KOMIIJICKCHOI'O 4HucCJjaa Z XapaKTepH3yeT YHUCJIO YJICHOB
MOMYJISIMAA  WJIH HEKOTOPYI0 MHTErPAIBHYIO MEpy NOMyJsiiud B MOMEHT ¢. Torma
bopmyna z = z,exp At MOXeT ObITh IepenrcaHa B BUIC

lz =z, lexpar =l z, Iexp(%t).

Ota (¢opmyna SKBHBAJCHTHA PACCMOTPEHHOW HaMH (OpMyIe, COOTBETCTBYIOLICH
pPaccMOTPEHHIO JCHCTBUTEIBHBIX MepeMeHHBIX. OmHaKo, Hama (opMyna COICPKUT
3Ha4YUTENbHO Ooublle MHpOpMalMU, YeM Ipeablayinas. B Hell nmpucyrctByeT emé
OJlHa BEJIMYMHA, KOTOPOH paHblle He ObUIO B OU(QepeHIHaNbHON 3aluCH, HO
KOTOpas CyIIEeCTBOBajla U ObUIa TJaBHOM B JUCKPETHON MOJAEIM Pa3sMHOXKEHHS - a

T
HMCHHO, a):?.- JaCToTa pa3MHOXKCHHA. Ecou [:nAl, TO BCIMYHMHA ZI-
t



"BBIXOOUT"' M3 KOMIUIEKCHOM O0O0JIACTH, CTAHOBUTCS HEWCTBUTEIHLHOM BEIMYUHOU -
HACTYIMAeT pa3MHOXKCHHUE.

Mexay pasMHOXKEHUSMH €€ peaibHas 9acTh MOXXET NMPUHUMATh Pa3iIUIHbBIC
3HAYCHHUS] OT MAKCHMAIBHBIX TOJOKUTEIBHBIX 0 MAaKCHMAIIbHBIX OTPHUIATEIHHBIX.
[Toka MBI HE MOKEM J1aTh yIOBICTBOPHTEIBHON (PU3NIECKON WHTEPIPETALUU STOMY
CBOMCTBY MOJIETIH, OJJHAKO , BO3MOXHO, YTO B HEKOTOPBIX CIy4dasiX U 3TO CBOMCTBO
MOXET UMETh (U3MYCCKUi cMbIci. Hampumep, ecnu pasMHOMXKarOMAscs CTPYKTypa
SIBISIETCS. HEKOTOPOW JMHEHHOW Wi clab0 HENMWHEWHOW BOJHOW, WM BHYTPH Heé
MPOUCXOASIT HEKOTOPHIE TMEPUOJUYECKHE MPOLECCHI, JHIIb YacTb U3 KOTOPBIX
BBIXOJIUT Ha MOBEPXHOCTh. BO3MOXKHO, 3Ta BEIMUYMHA XapaKTEpU3YET HEKOTOPYIO
WHGOPMAIMOHHYIO aKTHBHOCTh 0coOM. B MOMEHTHI mepen pa3MHOKEHHEM M TOcCIe
Pa3MHOKEHUS 3Ta aKTHBHOCTh MaKCUMaJIbHA -0CO0b CTAHOBHUTCS BUJUMOW BHEITHEMY
HabmofaTeno. B mpomexkyTke MeXITy pa3MHOKEHUSIMH OHAa OTpHIaTelbHa -
HaOmoaeTcsl MUHUMallbHas HWH(OpPMAalnMOHHAs AKTUBHOCTh -  MPOSBICHUS
JIeSITENIbHOCTH 0COOM MUHUMAJTbHEI.

[locneanune paccyXAeHHs MOTYT pPaccMaTpUBAThCS KaK THUIOTE3bI, TpeOyromue
CepBhE3HON MTPOBEPKH.

OpHako o0e yKka3aHHbIE MOJAEIM M OCHOBaHHbIE Ha HUX OOOOILEHUS He
OMHKCBHIBAIOT CaMOTO MpOLEcca MPOCTOr0 Pa3MHOXKEHUS, WHTEPECYysCh JIMIIb €ro
CIIEJICTBHEM - YBEJIMUYCHHEM KOJMYECTBA OCOOEH WM KaKOW TO BEIMYMHBI (THUIA
Macchbl), KOTOpas SIBISIETCS Mepol uis Kaxkaoil ocobu. I[Ipm sTtom BooOme He
paccMaTpuBaeTcsi MEXaHU3M DPAa3MHOXKEHHs, CBSI3aHHBIA (HAampuUMmep) C JAeJICHHEM
KJIETKU Ha JIBE YaCTU U MOCJIEIYIOIIUM POCTOM KaXI0H U3 3TUX YacTei.

Hwxke wuznaraercs BrepBble omyOnukoBanHas B [18] HoBas 0Ga3oBas
MaTeMaTHYeCKas MOJEIb, INPU ONPEACICHHBIX YCJIOBUSAX CBOAMMAs K JIBYM
pPaccCMOTPEHHBIM BBIIIE, HO 00JIaaromiasi TeM HEOCTIOPUMBIM TPEHMYIIECTBOM, UTO B
Hel, 0e3 3HAYMTENBHOTO YCIOXKHEHHS MAaTeMaTHYEeCKOro ammapara BO3MOXKHO
NOJIpPOOHO TPOCIEAUTh BECh MPOLECC PA3MHOXKEHUS NEJICHHEM, BKIIOYAs IeJICHUE
K701 ocobu (kieTkn) U e€ mocieaytommii poct. [Ipennoxennas 6a3oBas Mojaenb
o0naaeT BO3MOKHOCTSIMM IIHUPOKOr0 OOOOILIEHMS, YTO MO3BOJISET HAAEATHCS Ha
3HAUUTENIbHYI0 IIEPCHEKTUBY €€ NPUMEHEHUs B PA3JIMYHBIX IPUIIOKEHUSX,
CBSI3aHHBIX C PAa3MHOXKEHHEM OcCOOed pa3lW4yHOM NpUPOAbI, LENHBIX peakiuid |
BeTBAIMXCA TpoueccoB. [IpuMeHutenbHo K oOCykaaeMoil HaMu Ipobieme
Moau(UKaLUsA paccMaTpUBAEMOM MOJENM MOXKET SBHUThCS 0a30il [uig omMcaHMs
Pa3MHOKEHUS KJIIETOK, COCTaBIISAIOIIMX OPTaHNU3M OTAEIbHOIO YEJIOBEKA.

[Tpeanonoxxum, uyTo, Kaxkaass ocoOb pa3MHOXKAOLICHCS MOMYJISALUN MOXKET
ObITb NpEJCTaBICHAa KOMIUIEKCHBIM YHCIOM Z , MOJAYJIb KOTOPOI'O XapaKTepHU3yeT
CKaJISIpHYIO Mepy (IJIaBHYIO 00OOIIEHHYI0 KOOPJIMHATY), COOTBETCTBYIOILYIO JaHHOM
0co0u, a apryMeHT - OTJIMYUE STOW 0COOU OT IPYTHUX.

PaccmoTpum B 0011em cirydae mernoyky oToOpaskeH i

Z.,, =(KZ)*, (4.24)

rae o -kKoMiuiekcHoe uucio. [logoOHas 1emouka He TOJBKO OTOOpakaeT OJHO
COCTOSTHUE CHUCTEMBI Ha JIPYroe, HO W TNPH KaKIOM OTOOPaKCHUU MOPOXKIACT
KOHEYHOE WA CYETHOE UYMCIO HOBBIX ‘“0co0ei’”’- 3HAYeHWH MHOTO3HAYHOMN

GbyHkunn Z% - B 3aBHCUMOCTH OT 3HAYCHUS 4HClia (. BBels COOTBETCTBYIOLIYIO
3aMEHy [EpEMEHHBIX



U MO/ICTaBJIsAs HOBYIO NIEPEMEHHYIO B ypaBHeHUe (4.24), noiaydaem

MZ,., =(KMZ,)* =(KM)“Z*" (4.25)
3mech BO3HMKAET MpodiieMa KOPPEKTHOCTH Tepexo/ia OT BTOPOW YacTH PaBEHCTBA K
Tpetheil. He ocTanaBnmBasch Ha HEW MOAPOOHO, MPUMEM, YTO MHOTO3HAYHOCTh
(yHKIMM, CTOAMIEH BO BTOPOM UJIeHe, OEpET B TpeTheM Ha cebs Gynkims Z,“, a 1is
kodpdurmenta (KM )” BeiOMpaeM JHIIb OJHY KaKylO-THOO BETBb CTCIICHHON
dbyHKIIUN.
[Tonbepem cootHomenue wmexay M u K Takum o00pa3oMm, 4YTOObI
K03 (UIMEHTHI B IPaBOW U JIEBOK YacTsax ypaBHeHus (4.25) Oblnu paBHBI. Pacmenim
3aqady Ha JiBe:
PaBEHCTBO

o

M =(KM)*;M =K'=,
1 YpaBHCHUEC
= = a
Zk+1 - Zk ’
KOTOPOC MOCJIC OITyCKaHUA MHACKCOB IIPUHMUMACT BU

Z,., = Zk”’ (4.26)
O6mee pemenue cuctemsl (4.26) MOXeET OBITH HAMICHO B BUJIC
Zk+1 — (Zl )(ak) _ (Z1 )exp(klntl) (4.27)

Kak u npexzne, MOKHO NMEpPEHTH OT AUCKPETHOIO PACCMOTPEHHsI K HENPEpPhIBHOMY,
CUHTass, YTO MEXKAY Z,,, U Z, COCTOSIHUS MEHSIOTCS HENPEPhIBHO BO BPEMEHH, Uepe3
MPOMEXYTKH BpeMeHU kAt BoimonHseTrcs: paBeHCTBO (4.27). Tak e, Kak U paHee,

(opmanbHO BMeCcTO paBeHCTBa (4.27) moiaydaeM
(mt)
)

Z)=(zZ)"“ ", (4.28)

roe m=—.
At

PaccmoTtpum Teneps, penieHneM Kakoro Iug¢epeHInatbHOTO yPaBHEHUS SIBISETCS
¢ynkuus Z(t). Jdnst storo mpoauddepeHurpyeM Mo BPEMEHHU JIEBYIO U IPaBYIO
4aCTH ypaBHEHUS

dzZ d d d
—— = —{Z,)" '} = — a"' In(Z =Z1In(Z,)——a"
T dt{ | } dt{eXp( n(z,))} n ( l)dt
=mZIn(Zy)a" Ina = mlna(Zln Z)

CreneHHbIM 0TOOpa’KEHUSIM COOTBETCTBYET NPH YMEHbIIEHUH MacIiuTada u nepexony
K HeTpepbIBHOCTU AU (hepeHIaIbHOe ypaBHEHHE

4z =mlnaZInZ =[In(a")|(ZInZ) (4.29)

dt
TakuM 00pa3oM, HaMH YCTAaHOBJIEHO €CTECTBCHHOC COOTBETCTBUE MEXIY
MOCJIEIOBATETLHOCTRI0  KOMIUIEKCHBIX ~ CTENEHHBIX  OToOpaxkenut (4.24) wu
KOMITJICKCHBIM TG depeHInaTbHbIM ypaBHeHHEM (4.29).



1
[Ipeanonoxum, uro B ypaBHeHUsiX (4.24)-(4.29) 05=E, rae . C- Lemoe 4ucio.

Toraa ypaBHenue (4.26) MOXeT ObITh 3aIIUCAHO B BUJIE

1

Z,.,=(Z)° (4.30)
Ecnu teneps NpHHATH, YTO MOAYIb Z, paBeH eAMHHIE, TO npeobpazoBanue (4.30)
HOPOXKJIAET U3 OIHOU “ocobu” - C, MOy MEPBI KOTOPBIX PaBHBI MOJYIIIO MEPHI K -
TOW 0coOH, a apryMeHThl oTiinyatorcs. Takum oOpa3oMm C -3HayHasi B JaHHOM Cllydae
cTerneHHass (QYHKUUS MopoXkaaeT Ha k +lmare pasmHoxeHue nmo C ocobel u3
Kakaou k-toit ocobu. Tem cambiM ypaBaenue (4.30), Tak ke, Kak MpexIe YaCTHBIN
ciayyail ypaBHeHus (4.1), onmuceIBaeT pa3MHOXKEHUE 0COOCH, OTHAKO, HA HAII B3TJIS],
3HAYUTENbHO OoJice aJeKBaTHO, TaK KaK 3HAYCHHS KOMIUICKCHOH (YHKIUU
JICCTBUTENFHO Pa3MHOXKAIOTCS, TPH ITOM Kaxnmas “ocoOp” - 3HaueHWe (YHKIUU
COXpaHsET CBOIO MHAWBUAYAILHOCTh (OHH pa3nuyaroTcs (asoii).

[Iepeiinem Teneps k ypaBHeHUIO (4.27)

&)

— C

Z,=(Z) " . (4.31)
Ecin npusate Teneps, uto Z, =1 - pa3MHOKEHHE HAYMHAETCS ¢ €AMHUYHOU ocolu,
KOTOpPOW MBI MPUIHIIEM PEaTbHYI0 €IMHHYHYIO MEpy, TO Ha k +1-TOM mare Mbl
nonyaum C* -3HaYEHMH MHOTO3HAYHOH (YHKIHH,  COOTBETCTBYIOIIMX UHCIY

suavennit V1.

[Ipu onucannu 4yrcia KOpHEH (Yncia 3HaUeHU MHOTO3HAYHON ()YHKIIMH) MBI MOXKEM
BHOBb BOCIIOJIb30BaThCs cOOTHOIIeHUsAMH (4.1) n (4.2) npu N, =1.

Hama wMozenms  fmomyckaeT — CTaHOApTHYIO — HENPEPBIBHYIO  alIPOKCHUMAIMIO,
AQHAJIOTHYHYIO allPOKCHMAINH, IPUMEHEHHONW HAMH TIPH MOTydeHUn Gpopmyisl (4.3).
Ecim, xak m paHee, BBECTHM NPEACTABICHHWE O HEMPEPHIBHOM BPEMEHH, KOTOPOE
OPOXOJIUT MEXIy JeJIeHUsIMU ocoOel, M MpeanoloKUTh Jajee, 4YTO MeEeXIy
MOCJIEJOBATEIbHBIMU JICJIEHUSIMHU TIPOXOAUT BpeMs , paBHOE Af, TO Pa3MHOKEHHE
ocobeil mpu OONBIIMX 3HAYCHUAX K MOXKET OBITh MPUONMKEHHO OMHMCAHO
cienyromeid Mmonudukanuen cootHoenus (4.31)

vy

Z)y=(1) ¢ (4.32)

OpHako, CTpOro roBops , MoA0OHas 3alUCh JAaeT HaM OY€Hb Majlo HOBOT'O, B OTJIIMYHE
OT TIOJXOAa OMMChIBAeMOro ypaBHeHusiMU (4.3-4.4), Tak Kak B JEHCTBUTEIBHOCTU
ypaBHeHue (4.1) peaqpHO OMHMCHIBAET MPOLECC PA3MHOKEHUS JIMIIb MPU 3HAYCHHUSIX
BpeMeHH, = kAt. VIMEHHO Hpu 3THX 3HAYEHHSIX NapaMerpa ! YHCIO 3HAuYEHUH
MHOTO3Ha4YHOW (G)yHKIIMU Z(?) CTAHOBUTCS PaBHBIM YHCIY WICHOB Pa3MHOKAIOIICHCS

MOMyJIAAIHHU, a KaXXA0C U3 YHCLCII Z(l’) OIMUCBIBACT CAMHHUYIHYIO 0CO0b.

[Tpu mpomexxyToUHBIX 3HaUeHUAX ! (popmyna (4.32) TepseT GU3MUECKUN CMBICT H,
MO-BUJUMOMY, OoJjiee MPEeANOYTUTENBHO TOMb30BaThCS COOTHOIeHUsMU (4.2-4.3),
XOTS ¥ OHU HEAJICKBATHO OTPAXKAIOT PEATbHO MPOUCXOISIIUE TIPH 3TOM COOBITHS.

B nelictBuTeNnBHOCTH TOCHE AeneHust ocodn Ha C yacTedl Kaxaas paseiuBIIAsCs

. . 1 .
0co0b yxe obnanaer Mepoil Z, MOIyJIb KOTOpOW paBeH ek a apryMeHT KOTOpoi

OMpeaACIACTCA HOMECPOM ACTICHUA U HE MCHACTCA B IIPOLICCCE €€ pOCTa.



Bosnukaer Bompoc: a BO3MOXHO JIM MOTU(PHIMPOBATH BBEIAEHHOE HAMU
OTIMCaHKE TaKKUM 00pa30oM, YTOOBI OHO HETIPEPHIBHO OMHCHIBAIIO MPOIIECC POCTa OCOON
B MIPOMEXYTKE MEXKIY JEICHUSMHU - TO €CTh POCT KiIeTKU. OKa3bIBaeTcsi BO3MOXKHO.
Ecnu mpennonoxxuth, 4TO KaxkAash BHOBb POAMBILASACA OCOOb HMMEET CBOE BpPEMS,
CHHXPOHH3HPOBAHHOE C OOLIMM BpPEMEHEM, HO HAYMHAIOLIEECS] C MOMEHTa €&
pOXIOEHWs, W TNpU HTOM B TMPOIECCEe CYLIECTBOBAHUS OTICIBHONM 0cobu He
peanu3yeTcs NOTEHIHANbHAs BO3MOXKHOCTH IIEPECKOKAa C OJHOIO COCTOSHHA Ha
Jpyroe, TO POCT 0COOU yXKe CO 3HAYUTEIHHO OONBIIMMHU OCHOBAHHUSMH MOXET OBITh
OTIMCaH TeTNeph YK€ OTHO3HAYHOU (DyHKIIHEH

Z(H)=(Z)*" ,rne T =t—kAt . (4.33)
Hns Toro, 4roObl yBsi3aTh BHYTPEHHEE pEIICHHE C BHEIIHUM, OIUCHIBAEMBIM
paBeHCTBOM (4.31), HEOOXOAMMO MOACTABUTH BMECTO MapaMeTpa Z, ero KOHKPETHbIE
3HAYCHUA

Z,=—. (4.34)

Beeném mis kaxgod ocobum Macmtad BHYTpPEHHEro BpeMeHH Af, << Atf. 3arem

. __ 1
BBEJIEM B PAaCCMOTPEHUE HOBYIO IEPEMEHHYIO t=A—. Toraga g onucaHus pocrta
ti
0cOOM TOJY4YHM CIIEIYIOIIee COOTHOIIEHHE, B KOTOPOM MOXKHO IIPEInojaraTh
(YHKIMU HETIPEPHIBHBIMU M OTHO3HAYHBIMH.

_ 1 (Atit)
(1) (—C) (4.35)

Beném o6o3nauenue o™ = 3. Torna popmymna (4.35) npeobpasyercs kK BULy

_ 1 i
Z(t)=(—)"!
C
[Tpoaud hepeHpyeM MocaeaHee COOTHOUIEHUE 110 BPDEMEHU [ = AL , KOTOpO¢e B
ti

HameM Cliyda€ MEHACTCA OT HYJIA 10 HEKOTOPOTO 00JIBIIIOrO qucia, CTpEMALICTOCA K

At
OECKOHECYHOCTH , €CJIIN A_ —> 00,
7.

1

2z _d g Lyeny o4 Q)BT = a4 g
= ) = lewinC ) B} = Z (o) - =B

Z In( é—)/}"lnﬁ =In B(ZIn Z)

OTUM COOTHOIICHUEM, ICHCTBUTEIbHAS BETBb KOTOPOTO YIOBIECTBOPSIET
mddepeHnranbHOMY YpaBHEHHIO

cj{—?zlnﬁZan (4.36)

1
IOpU HAYaJIBHOM YCIOBUU Z, ZE, NpeJCTaBlIeHa OJHA W3 BO3MOXHBIX (HOpM

OInucaHusd pocTta paSMHO)Ka}OIHCﬁCH 0COO0M..



- 1 - At 1. 4
IIpn t =0 Z=—,0pu t =— Z=(—)".
P iy )
— — At 1 ﬁ;
Ecim ¢t wusmenstercst ot 0 1o t:A— , TO Z:(E) — 1 npu MOCTOSTHHOM
t

l

3Ha4eHHu [
Takum o0Opa3om, Hamia MOJENb ONHCHIBAET ACHUMITOTHYECKHHA POCT XapaKTepHOH

MEpPBI OT lz[o 1
p C .

OOuwii onepaTop, OMUCHIBAIOIINN Pa3MHOKEHUE TOMYJISIHNA MPUOIMKEHHO MOXKET
OBITH BBIPAKEH B BHIIE

wo_ g (é)‘
Z k+1—(c) {mec i, 4.37)

3pechk m - HoMep pasMHOKaromelics ocoou 1 <m< C*. C ysenudennmeM k umcio
oco0ell pacTeT B TeOMETPHUYECKOM Mporpeccuu ¢ mokasatenem C . JIeBblif onepaTop B
npaBoil yacTu BeIpakeHus (3.14) mpencraBnsieT coOOW NEHCTBHTENBHYIO (DYHKIHIO
(aprymenT xoMIuiekcHO# QyHkim paser 0). [IpaBeiii onepatop mpeactaBiseT coOoit
KOMIUIEKCHOE YMCJIO C MOJyJIeM paBHbIM | U ¢ apryMeHTOM € , BeTMYHWHA KOTOPOTO

paBHsieTcs 6= OTOT aprymMeHT sBJIAETCS MacHopTOM KaxIod ocolwu,

Ck
OTJICJISIOIIMM OJIHY 0CO0b OT JAPYToil Ha KaXKJOM IlIare pa3MHOKCHUS.
IIpoananusupyem NMOIy4YECHHOE PELICHHUE.

IMycts mMel umeem k =0; f=0. Torna C* =1. VMeem Bcero omuy ocobb, Mepa

. 1
KOTOPO# OMUCHIBAETCS CHEAYIONUM KOMILIEKCHBIM uucioM  Z'1(0) :E . To ecTp

1
repBas 0CO0b HA4YMHAET CBOE CyHI€CTBOBAaHUC C MCPbI E OTKy,Z[a B3s4J1aCbh OTa

neppass  ocodb - 3T0 Bompoc ¢uiaocopckuit .  OpHaKo, JAOCTOMHCTBO
paccMaTpuBacMOro HAMM OIMCaHMsS COCTOMT B TOM, YTO OHO WHBApUAHTHO
OTHOCUTENIbHO TpaHCIsAuuMu k. Mbl MOkeM B3sTh J1I0OYI0 0c00b M3 Jr00Oro Imara
(hopMHpOBaHUS TOMYNALWH, TNpunucaTth el 3Hadenne k=0 W yMHOXHB
COOTBETCTBYIOIIMM €1 TpaBeld ONEpaTop Ha KOMIUIEKCHO-CONPSKEHHBI BHOBB
NPUWTH K Hayaly orcuera. YTo, B NMPHUHLMIIE, COOTBETCTBYET peajbHOCTH. [lanee

- At .
HPEANOJIOKUM, YTO k:0;0<t<A— Torma mepa Bce TOH ke ocobu Oyzper

i
~ o o 1, 1 [)’i
OTHCHIBATHCS OJJHO3HAYHOW KOMIUIEKCHON (QyHKIMeH . Z '1(t) = (E) .

Drta (QyHKIMS SBIAETCA MOHOTOHHO pacTyuiel (QyHKIUEH , KOTopas Mph [ — oo,
ctpeMutcs K 1. 31ech BO3HHKAeT HEKOTOpas HETOUYHOCTb, HA KOTOPYIO MBI IIOKa He
OymeM oOpamare BHHMaHHUS, HO KOTOpas TIOTOM, Tpu Oojiee JeTaJbHOM
paccMOTpPEHHH,  BO3MOXHO, Oymer wrparb CyOIeCTBEHHYIO  poib. B
JENCTBUTENBLHOCTH MOJYJIb Mephl Z (1) <1 npu 1r00bIX KOHEYHBIX 3HAUYEHHUSX [ . DTO
OTJIMYME MOXXHO Ha MEPBBIX IMOpax CYHTATh MajbM M HE BIUSIOMAM Ha HaIIn
nanpHeimue paccyxiaenus. OmHAaKO . TpU OOJBIIOM YHCIIE Pa3MHOKEHUH 3TO
pacXOXIEHUE MOXKET TPUBECTH K BBIPOXKICHUIO TMOMYJSIUH, TO €CThb K
MOCTETICHHOMY YMEHBIIIEHHIO MEPHI KaXI0i 0COOM. DTO MPOTUBOPEUNE MOXKET OBITH



NPEO0JI0JICHO, HAIIPUMEp ITyTEeM BBEIEHHS HEKOTOPOTO IMOMPAaBOYHOTO KOAPPHUIIEHTA

At At
onpeaeIsIeMoro OTHOICHUEM A_ 1 CTPEMALICTOC K CAUHULIC ITPU A_ —> 00,
t t

i i

- At
[Tpu t:A— HOPOMCXOJUT pa3MHOXKEHHE ocobu - neneHue ee Ha C JOYEPHHX,
t,
1
KaX/las U3 KOTOPBIX C 3TOMO0 MOMEHTAa HAyHeT pacTH MO TOMY JKE€ 3aKOHy . IO
KOTOPOMY pocila MaTepUHCKasi 0COOb..
Taxum obpazom, mocie nepBoro JeneHus noiaydaeM C pasiIuuHbIX 0coOel, Kaxias
U3 KOTOPBIX UMEET CBOW MHJEKC, ONpe/esieMblii apryMEHTOM XapaKTepHu3ylolien eé

HepeMeHHOM Z™ W OJUHAKOBBIM JUIsI BCEX HUX MOAYJb paBHbI B HadaJbHbIH
1 . .
MOMEHT I10CJIe Pa3MHOXKEHHS Bemuune 12" 1= c WIN TOYHee, OJIN3KOH K Hell.

Ha cnenyromem mare Bce TO k€ caMoe MOBTOPSIETCS I KaX10i 0COOH, OJTHAKO MPH
3TOM B IF€OMETPUYECKON IIPOIPECCUH PACTET UX KOJIMUYECTBO.

[TpennosxeHHas MoJellb MOXKET ObITh JIETKO MOAUDUIIMpOBaHa U 00001IeHa Ha
pas3yInyHble TUIBI BETBSIIUXCS MPOLIECCOB, Kax/aas 0co0b KOTOPHIX 00JaAaeT AByMs
cBOolicTBaMM - pocta u JeneHusa. Ilpy 3ToM uMeeTcs TpU YHIPaBISIIOIIHAX
napamerpa( At,C, ), KOTOpble MOTYT U3MEHSATHCS Ha KaXIOM IIare pa3MHOKEHHUS,
YTO JeNaeT MPEeNIOKEHHYI0 MOJETbh YPE3BBIYAHO THOKOW W MPHUCIOCOOICHHOW K
MOJICPHHU3ALISIM.

Heo0xomuMo OTMETHTH emIie HECKOJIbKO OCOOEHHOCTEH pacCMOTPEHHOU
MOJIETIH.

B ee paMkax Jerko MOXHO NPOBOJUTH CENEKLUIO, HMCKJIIOYas U3 AAJIbHEHIIEro
Pa3sMHOXKEHUSI OT/IENbHBIE TPYIIBI 0CO0EH.

Heobxonumo Takke 0oOpaTuTh BHUMaHHE Ha TO, YTO B IPEIJIOKEHHOW MOAEIH
paccMaTpuBalOTCS CTENeHHble (YHKIMU (IIOKa C palMOHAJIbHBIMU I10Ka3aTeNIIMU
CTENEHN)- NIpPU ITOM HUTEPALMOHHBIM Mpouecc sl CTENeHHbIX (YHKIMH IpH
OTIpEeJICJICHHBIX YCIOBUSAX SKBUBAIECHTEH U PepeHInaNIbHOMY YPaBHEHHIO, B IPABOii
YacTH KOTOPOTO CTOUT (PYHKLHS, 4aCTO BCTPEUAIOINAsCs B TEOPUH SHTPONHU U
uHbOpMaIUH.

VYka3zaHHbIE OCOOCHHOCTH MOJEIH, O-BUAUMOMY He SIBJISIOTCS CIIy4aiHBIMU.
CrennanbHOE MaTEMATUYECKOE MCCIENOBAaHUE MHOIO3HAayHBIX ( B YacTHOCTH,
0ECKOHEUYHO3HAYHBIX ()YHKIMH KOMIUIEKCHOTO MEPEMEHHOTO, HalIPUMED , CTETIEHHBIX
U JorapupMHUYECKUX, K KOTOPHIM MBI TPHIUIA B JaHHOH padoTe, MOXKET NIaTh
MOILHBINA anmapaT JUIsl UCCIIEeJ0BaHMS MPOLECCOB, OMMCHIBAIOIINX SBJICHUS, Oyayiiee
KOTOPBIX MHOT'O3HAaYHO, TO €CTh SIBJICHHUS . B KOTOPBIX €CTh BO3MOXKHOCTH BBIOMPATh
BapHaHTHI Oymymero noBeneHus. Oco00 MHTEPECHBIMU MOTYT OKa3aThCs TPOLECCHI,
ONMCHIBaEMbIC CTETIEHHBIMH (DYHKIMSIMH C HWpPPANMOHAIBHBIMH ITOKA3aTEISIMHU
CTETICHU WM JIOTApUPMHUECKUMH (DYHKIMAMHU, TJE YUCIO BO3MOXKHBIX BAPHAHTOB
Oyaymero 0ECKOHEYHO (CUETHO) M Ha KaKIOM CIEIYIOIIEM IIare pacCMOTPEHHUS H
HEO0OXOJMMO BBOAMTH IOIOJHHUTENbHbIE YCIOBUS (CBOOOMY BOJNM) AJisi BhIOOpa TOM
VI UHOW TPAEKTOPHH TUHAMHUYECKONU CHCTEMBI.

bnaronapHocTb.

ABtopsl OmarogapsatT Pama I'eoprueBnua bapanieBa 3a momomib B HalMCAaHUU
HacTosIero naparpada M HOBBIE MJEH MO AAJbHEHIIEMY Pa3BUTUIO MPEAIOKECHHOM
MOJIeIH.



4.Bo3Mo:xHbIE BADMAHTHI PA3BUTHS NMPEIJI0KEeHHOM
MaTeMaTHYeCKO MOeJIH.

Kak MBI yke oOTMeuaim, 4YelloBeYeCKOe OOIIECTBO IPEICTAaBISIET CO0Oi
OHMOJIOTUYECKYIO BOJIHY, 3JEMEHTOM, KBAaHTOM KOTOpPOW SsIBIsieTCs 4deioBeK. Hama
TEOPHS YK€ HACTOJIBKO Pa3BUTA, UYTO NJISl MPOCTEHIIEH OMOIOTHYEeCKOW BOTHBI (THIA
Pa3MHOXKAIOIIUXCA KJIETOK) MBI MOKEM IOCTPOUTH JOCTATOYHO MPEACTABUTEIBHYIO
MOJIe]Ib €€ HEOTPaHMYEHHOI'0 pOCTa C YYE€TOM MPOCTOr0 Pa3MHOXKEHHS M POCTa
KXol ocoOu (kBaHTa). B WHTErpambHOM CMBICIE YHCJIO KBAaHTOB, BXOMSIINX B
TaKyl0 BOJIHY, pacTeT MO OJKCIIOHCHLUUAIbHOMY 3aKOHY, VYIOBJIECTBOPSIOMIEMY
nuHeHHOMY — nuddepeHnuanbHOMy — ypaBHeHHIo  (4.4), pemieHHe  KOTOPOro
COOTBETCTBYET JKCIIOHCHIIMAILHOMY pocTy. Ilpm 3ToM Kakmas ocoOb coBepIIaeT
CBOW COOCTBEHHBII OOMEH C BHEIIHEH Cpeloil M KpOME€ MOMEHTa Pa3MHOKEHHS,
KOTJIa B OJJTHOM MECTE POXKIAIOTCS JBE OCOOM, KOTOPBIE 3aTEM pPAaCION3al0TCs, CBS3b
MEXJIy HHUMH OTCYTCTBOBaja. Takas BOJHa MOXeT OBITh Ha3BaHa CBOOOJHON
Ounosnoruueckoi BoiHOW. EE€ peanmzanms yaie Bcero MpOUCXOAHWT Ha MOBEPXHOCTH
3emii, TO €CTh Ha IBYMEPHOM MOBEPXHOCTH MU B TOJIIIE BOJIbI, TO €CTh B 00beMme. B
9TOM cllydae KaXKJIO 0coOW, KBaHTY BHJAa MPUXOJUTCS BbDKUBATH B OJIMHOYKY U
COBepIIaTh OOMEH BEIECTB, DHEPrUU M HH(MOPMAIMHM CO CBOUM YYAcCTKOM OIS
Hukakoli BHyTpeHHEH OpraHm3anuu, KpOME CaMOro pa3MHOXKEHHUS, B JTOM
uaeansHOM cinydae He TpeOyerca. Kaxkmas ocoOb Bener cebsi camMOCTOATENTBHO WU
CO3/1aBacMble Pa3IMYHBIMH OCOOSIMU BHEIIHHE TOJS HE CHHXPOHM3HPYIOTCs. Bech
KOHTPOJIUPYIONIUN U yNPaBJISAIONIMNA MEXaHU3M CHUAWT BHYTPU Kaxaou ocobu. Ecnmu
Tenepb NPENOJIOKUTh, YTO CYIIECTBYET HEKHH YCIOBHBIM PaguyC BHELIHETO IOJIA,
KOTOPBII JOCTATOYEH JJIsl PAIlHOHATIBHOTO B3aUMOACHCTBUS C OMHOYHOM 0COOBIO, TO
MOXXHO B TIEPBOM MPHOJIMKEHUH OICHUTh (OPMY M CKOPOCTH JABIDKCHHS TaKOM
OMOJIOTMYECKOH BOJIHBI. B COOTBETCTBMH C pEIICHUEM, HANpUMEp, MPOCTEUIIETO
YpaBHEHUS Pa3MHOKECHUS
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umeeM N = N,e". 3nech N - uncio ocobeil (KBAHTOB) B MOMEHT BPeMEHH f, N, -

qrcio ocobeli (KBaHTOB) B MOMEHT BpemeHu t=0. k - HekoTopwild kod(hduimeHT ,
XapaKTepU3YIOMIUH CKOPOCTh Pa3MHOXEHUsT 0co0eH, (pU3MYEeCKUil CMBICI KOTOPOTO
MBI ceifuac BbIsiICHUM. IlycTh Bpems, yepe3 KOTOpoe, B CpeIHEM, PasMHOXKHUTCS (TO
€CTh pa3/ieNIuTCs Ha JBE OJHA KJIETKa), paBHO 7. Torma, eciu B MOMEHT BPEMEHH
t=0, O6pm0 N, ocobeil, TO B MOMEHT BPEMEHH 7 HUX YHCJIO YBEJIUYUTCSA BJBOE.
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Takum oOpazoM, BennunMHa k 0OpaTHO NPOMOPIHMOHANBHA CPEIHEMY MEPHOAY
pa3MHOXEHHUS KJIETOK 7. BBejem elie oauH mapaMeTp, XapakTEepU3YIOUIUI Halry
BOJIHY, CpEOHIO IUom@ap S (WId o0beM V) TOoNs, HEOOXOIWMBIH s
CYIIIECTBOBaHMS OuoOJOTHYEeCKOW ocobu — (kBaHta). Torma mams CcBOOOJHOTO
CYIIIECTBOBAHMS BOJHBI - BWJIA JIOCTATOYHA Tuiomans S = Ns, (o0bem V = Nv ). Eciu
CUuTaTh, UTO pACHPOCTPaHEHHWE BHAA MPOWCXOAUT OJHOPOJHO TIO BCEM
HamnpaBJICHUSIM, TO paauyc R TakoW CBOOOJHON OMOJNIOTMYECKOW  BOJHBI
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MOJTy9YaeM 3aBUCHMOCTh paanyca CBOOOIHON OMOJOTHYECKOW BOJHBI OT BPEMEHH
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MO>KHO HECKOJIBKO ynpocTuTh. Ilonoxum ¢t =0. Torna R, = 1/;NO (R, =3 %NO ).

[omyuum
R= Roet/Zr(R — Roet/ST).

Kak cnemyer u3 mosydeHHBIX (HOPMYI, paguyc BOIHBI MPSMO HE 3aBHCUT HH
OT TOTO TIOJIsI, KOTOpPOE HYKHO Kaxmoi ocoOuM , HH OT uucia ocobeil. Jra
3aBUCHMOCTh CBfI3aHa JIMIIb C TEPBOHAYAIBHBIM PaJWyCOM BOJHBI U CKOPOCTBIO
pasMHOKEHUsT ocoOeill. J[Be mepBble BEIMYMHBI CKPBITHI B HAYAJIBHOM paguyce
paccelieHus, €clii CUNTaTh paccesieHue B 3TOT MOMEHT CBOOOIHBIM.

W3 mocnemaux QopMysn MOXKHO TakKe ONpPEACTHTbh 3aBUCHMOCTh OT BPEMEHH
CKOPOCTH paclpOCTpaHEHHUsI MPOCTEHIIICH OMOIOTHYECKON BOJHBI OT BPEMCHH.
d_Rzﬁet/ZT (d_R :&et/k)
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CkopocTh  IEpeMElEHMs]  BOJIHBI  Pa3MHOXKEHHUS ~ pacTeT  TaKkKe 10
SKCIIOHEHIIMAJIbHOMY 3aKOHY, HO I0Ka3aTellb 3TOr0 3aKOHA BABOE ( BTPOE) MEHBIIE ,
4YeM pOCT YKciIa 0coOel B MOIMyIIALUH.

Bcee 310 cripaBeanuBo A1 CBOOOAHOTO POCTa MOIMYJISAIHUH.

Ecnu sxe Takol pocT Mo KakuM- JIHOO NMpUYKMHAM, HAaIPUMEp. B CBA3U C €CTECTBEHHOM
THOENBI0 YICHOB TMOMYJISIIUN HEBO3MOXKEH, TO POCT YHcia e WICHOB HAYMHACT
YMEHBIIATHCA W MOMYJSIIUA BBIXOJUT Ha HEKOTOPOE PAaBHOBECHOE COCTOSIHHE.
MaremMaTHKa 3TOr0 TIporecca 04eHb X0poIIo pazpadorana. OHa MOXKeT OBITh OMHCaHa
HECKOJIbKUMH THUIIAMH ypPaBHEHWH, OJUH W3 TUIIOB YPaBHEHHH TaKOro poja — 3TO
3HAMEHUTOE JIOTHCTHYECKOE ypaBHEHHE [25].

[Ipn 3TOM cTanMOHApHOE COCTOSIHHWE, HAa KOTOPOE BBIXOIUT TMOIMYJISLUS,
OKa3bIBAETCSl YCTOMYMBBIM B JIMHEHHOM npuOmmkeHun. B Hacrosiee Bpemsi Teopust
JIOTUCTHYECKOTO YPaBHEHHSI M CHCTEMbl MTEPALMOHHBIX ypaBHEHHH DEpHXIONbCTA,
COOTBETCTBYIOIIAs STOMY ypaBHEHUIO, MOApPoOHO paspaboraHa.[11]. AHamorndHbIi
aHaM3 YCTOWYMBOCTU MOXKET OBITh CAETAaH U U NMPEIOKEHHOTO HAaMH YpaBHEHHS
(3.15). CrabunusupoBaHHbIC MOMYJSIIUA MOTYT CYHIECTBOBATh JIOBOJBHO JIOJITO, HO
9TO BOBCE HE 3HAYUT, YTO OHM aOCOIIOTHO YCTOHUYMBBI. 3HAYMTENIbHbIE JUCKPETHBIC
BO3MYIIIEHUSI MOTYT BBECTH CHCTEMY B LHUKJIMYECKOE COCTOsSHHME, a ele Ooiee
3Ha4YMUTENbHbBIE — IPUBECTU CUCTEMY B COCTOSIHUE Xaoca.[23,24 ]



5. Ilepexoa k GOpMHUPOBAHUIO MHOTOKJIETOYHBIX OPraHU3MOB.

OpnHako paccMOTpPEHME Pa3BUTHSA MOMYJSIIMM HA TOBEPXHOCTH 3eMJIM U B
MIPOCTPAHCTBE TO3BOJISIET HAMETHUTH €IIe OJWH KAadyeCTBEHHBIM IyTh K Pa3BUTHIO
NOMYJSIIMA B YCJIOBHUAX OrPAaHMYEHHOCTH CPEIACTB JUIA MUTaHUS. OTOT MyTh H
n3bpana [lpupona mpu co3gaHUM MHOTOKJIETOYHBIX >KMBOTHBIX M pacTeHui. IlycTth
MIPOCTPAHCTBO, B KOTOPOM BO3MOKHO HCIIOJIB30BaTh MPUPOIAHBIE PECYPCHI JUIS
MOJIy9EeHUS MTHINU, OTPAaHUYEHO M OTAENIEHO OT IPYroro aHaJOTUYHOTO NMPOCTPAaHCTBA
3HAYUTENIbHON 30HOMW, B KOTOPOW MOJY4YUTh MHUILY M HEPTHUI0 HEBO3MOXHO. Kak
MIOCTYNAET TOMYJSUS B 3TOM Ciydae. XapaKTepHBIM 3MIMPUUECKUM MPUMEPOM
apnsiercss  cnuzHeBUK  (Dictyostelium  disciodeum) [26], KoOTOpbIii  MOMKET
CYLIECTBOBATh KaK B (pOpMe OTIENbHBIX KJIETOK, TaK U B (pOpMe €JMHOr0o OpraHu3Ma.
B ¢aze pocra kaxxaas orhenpHas KJIeTKa 3TOro rpuda CymiecTByeT Kak OTIelbHast
0co0b M MX paclpoOCTpPAaHEHHWE I10 MOBEPXHOCTH OCYILECTBISAETCS IO 3aKOHaM,
U3y4YEHHbIM HaMM paHee: OHM 3KCIOHEHIUAJIBHO Pa3MHOXKAIOTCSA U 3aHMMAIOT BCE
6onbiryto wiomaas. OAHaKo, Korja MUIY HAYWHACT HE XBaTaTh, CUCTEMA MEePEXOIUT
B COCTOSIHME CcaMOOpraHmzanud. B yem oHO coctour? OpHa U3 KIETOK,
pAacHOJIOKEHHBIX B LEHTPE MOMYJSALMH, CTAHOBUICS <«IIEHCMEKEPOM», LIEHTPOM
KOHLIEHTPAIMH, UCITyCKasi 0COObIe XMMUUECKUE BEILECTBA, IPUTATUBAIOIINE K LIEHTPY
BCE OCTajbHble KJIETKM (co3aaBas HOBoe Ouonormueckoe mnose). Popmupyercs
MHOTOKJIETOYHAsI MPOCTPAHCTBEHHAs! CTPYKTYpPa, KIETKH B KOTOPOM PpaCIIOJIOKEHBI
BIIPUTBHIK APYT K JIpyry. Bo-mepBbiX, BMECTO MOBEPXHOCTH MOSBISIETCS 00BEM, UTO
YMEHBIIAET paguyc MOMYyJSIUHA. BO-BTOpBIX, pPACCTOSHHE MEXAY KIECTKAMH —
YIICHAMH TIOIYJISIIIAH CTPEMUTCS K Hymto. OHM CONMKAIOTCS MTPAKTUIECKH BIUIOTHYIO.
TeM caMmbIM, BHEHNIHEH CpelOM i1 BHYTPEHHUX KIIETOK CTAHOBATCSA TOJIBKO
Onmu3nexamue KIETKH. Pe3Ko yMeHbIIaeTcsi MOBEPXHOCTh CONMPUKOCHOBEHHS
NOMYJISIAA C BHEIIHEH cpenoid. MexIy KIeTKaMH YCTaHABIUBACTCS <«JTHOOOBB».
Kaxnyro knerky kopmar ee coceau. CyliecTBOBaHME — KaXAOH — KIETKH
oOecrieynBaeTcs CYIIECTBOBAHMEM BCEX OCTaIbHBIX. [IpakTuuecku HennHenHas
ylapHasi BOJHA TMPEBpallaeTCs B PE30HAHCHYIO TPHOOBHIHYIO CTPYKTYPY.
buonornueckue moss, CO34aBacMble OTICJIBHBIMHU KJIETKaMH, CHUHXPOHH3UPYIOTCH,
¢dopmupys Ouonoruueckuil aumosib. TeM caMbIM OTKPHIBA€TCS MPOCTPAHCTBO JUIS
JanpHeiero pocta Ouojgoruyeckoi CTpykrypbl. OHAKO, 3aKOHBI ITOTO pOCTa yxKe
CTaHOBATCS COBCEM JIPYTHMH.

O6 »stom moroBopuM mnojapoOHee. COnMKEHUE BHYTPEHHUX KIIETOK
IIPAKTUYECKU MPEAOTBPAILAET UX POCT, a CIEAO0BAaTENbHO, U Pa3MHOKEHUE (KCTaTH,
HEYTO TNOAO0OHOE NPOMCXOAUT B  HACTOSIIEE BpeMs C  UYEJIOBEYECTBOM,
NEPECEIIONIMMCS B MHOTO3TaKHBIE TOpOJa M YBEIUYMBAIOIIUM CPEIHUN CPOK
xu3HM). Kak Hamu OyneT moka3aHO HIKE, TEM CaMbIM YBEJIWYMBAETCS MEPUO[
JUIIOJIBHON BOJIHBI, KOTOPYIO (POPMHUPYIOT pa3MHoOKaroluecs: KiaeTku. Cpok >KU3HU
KKIOM M3 HUX 3HAYMTENBHO YBEINYUBACTCA W CTAHOBUTCS CPaBHHUMBIM CO CPOKOM
CYIIECTBOBAHMS TOIYJISIUH B 1IeTIOM. [Ipr 5TOM, XOTSI HECKOJIBKO CHIDKAeTCs 0OMEH
BEILIECTB Ka)XJOH KJIETKH, HO HE HACTOJBKO CHJIBHO, TaK Kak €l HeoO0X0oaumo
OCYIIECTBIISATh ONTUMAJIBHBIM 00pa3oM CBOHM >KW3HEHHbIE (yHKIMU. DakTHIECKH
9TOT MPOIECC BO MHOTOM aHAJOTWYEH Iporeccy (HOpMUPOBAHUS TOPOJOB, a TAKKE
KOHZICHCAlIMM HEOpPraHM4ecKoro BemectBa. OTHAKO, MEXaHU3M CaMOOPraHU3alUH B
3TOM CJIy4ae OKa3bIBA€TCs 3HAUUTEIBHO CII0KHEE, YEM B ITOCJIETHEM CIIydae.

Bo mnepBBIX, YCTaHABIMBAETCS CYIIECTBEHHOE pa3INuUe MEXAY KIETKaMH,
HAXO[IIMMHUCS Ha TpaHWIEe o0beMa, W KICTKaMH, HaXOMAIIMMUCS BHYTPH.
['pannyHbIe KIETKH 00JaIAI0T 3HAYUTENIFHO OOJIbIEH CBOOOON M CTAHOBSTCS OoJee



aKTUBHBIMH. Tak KaK H3MEHEHUS BHEIIHETO TIOJI, BBI3EIBACMbIC
CHHXPOHU3WPOBAHHOW TPYyNmOW KJIETOK, Ha TMOPSAOK TMPEBBIMIAIOT  TOJE,
WHIYIIMPOBAHHOE TOW K€ TPYMIONW CBOOOJHO XUBYIIMX KIIETOK, TO 30HA BIUSHUS
TakoW TPUOOBUIHON CTPYKTYpPhl OKAa3bIBAETCS 3HAYMTEIHHO BHIMIC. | paHWdIHBIC
KJIETKA MOTYT (DOPMHUPOBATH JJIMHHBIC HUTH, CBSI3aHHBIC C OCHOBHOW TpHOOBHIHOMN
CTPYKTYPOM, U PacIOIOKEHHBIC 110 CHIIOBBIM JIMHUSM HOBOTO OHOJIOTHYECKOTO TIOJIS
(HOXXKU TpUOOB), U B HOBBIX MECTaX POXJAaTh HOBBIC T'PUOOBHIHBIC CTPYKTYPHI,
CBSI3aHHBIC C MEPBUYHBIMHU. TeM caMbIM ONTUMABHOE pa3rpaHUYCHUE 00sS3aHHOCTEH
KIIETOK W pa3/ielicHNe WX Ha BHEIIHWE W BHYTPEHHHUE MO3BOJISICT BUAY CTPOUTH JIBa
TUTIA CBSI3aHHBIX MEXJy COOOI0 MOCENeHUH — KOHIIEHTPUPOBAHHBIE TPUOOBUIHBIC
CTPYKTYPHI C TUIOTHBIM TIOCEJICHHEM KJIETOK M CO3/alolIMe MOIHOE OMOJOTHYecKoe
nojle W HHUTEBHUJHBIC CTPYKTYphI, OXBaThIBalOIIME OOJNbIIME MOBEPXHOCTH,
PAacIoyIoKEHUE KOTOPBIX COOTBETCTBYET PACIIPOCTPAHEHUIO 3TOTO 1ojsl. HuteBuaHble
CTPYKTYPHI CIy>KaT JJIsl aKTUBHOTO JJOOBIBAHUS MHUIIIH, & TAKXKE JIJIsl TPAHCTIOPTUPOBKHU
MUIIHA K TPUOOBUIHBIM CTPYKTYpaM. Tak MHOTOKIIETOUHBIE OMOJIOTUYECKUE OOBEKTHI
BBOIST B CBOEH CTpPYKType cepbe3Hyto auddepenuuanuio. Yacte (yHKINN
YOPABISIIONIETO0  MeXaHW3Ma OT  OTHENbHOM  KJIETKH  MepefaeTcss  BCEMY
MHOTOKJIETOYHOMY opranuszmy. [lodTu xaoTuueckoe ABHKEHHE KIETOK B CBOOOHOMN
OMOJIOTMUECKON BOJHE, MUMelollee OONbIIOe YUCIO MPAKTHUYECKH PABHOBEPOSTHBIX
CTETICHEeW CBOOOJBI IS KaXJI0H KIIETKH, MEPEBOIUTCS TIPU TOM K€ TEOPETUUCCKOM
YHUCJIEe CTETICHEeW CBOOOIBI B YIOPSIOYCHHOE OPTraHU30BAHHOE JIBIDKCHHE CHCTEMBI, B
KOTOPOW IBMKEHUE KaXKIOW KJIETKHM CHHXPOHU3WPOBAHO C JIBIDKEHHWEM OCTAIHHBIX.
Bo3ankaer BHENTHHHM II0 OTHOIICHHIO K OTIEIBHBIM KJIETKAM TOMEOCTAaTHYCCKUM
KOHTPOJIIEp, TPOSBIAIONIMICS B TpaHchopMamusx  OHOJOTHYSCKOTO  TOJIf,
HaIlpuMepP, B CHHXPOHHOM JJICKTPOMArHUTHOM B3aMMOJICHCTBHUH OTACIBHBIX KJIETOK,
WIM B TIOSBIICHWA XWUMHYECKUX BEMIECTB, CHHXPOHM3UPYIOIIUX TIOBEICHUE
OTHENBHBIX KIETOK (3a4aTOK DJHIOKPUHHOW cuctemsl). [lpm »TOoM, omHAKO,
MPOUCXOANT, 0OpaTHOE BIMSIHHE BHOBb (DOPMHPYIOIIUXCS TOJCH HA IMOPOXKTAFONTUH
KOHTpOJIJIEp (T€HOM) OTAENBHBIX KIJIETOK. DTOT OOpaTHBIN MpoLecc JOHKEH HOCUTh
3HAYUTENLHO Oosee JUTeNbHBIA XapakTep. [lo-BUIMMOMY Ha TeHOM JEHCTBYIOT HE
KOPOTKOACHUCTBYIONINE M ONHM3IIeXAllue IO, a JUIMTENbHO CYIIECTBYIOIIUE
M3MEHEHMS JAILHEro OIS OMOJIOrMYECKOro 00BEKTA.

Hapsiny ¢ 5TUM NPOUCXOUT UHTEHCUBHBIA WHPOPMAITMOHHBINM 0OMEH C ToJeM
cucteMbl. [losBNsAIOTCS  cHeUUanbHble KIETKH, CTAHOBSIIWECS 3apOJblIlIaMU
nuddy3HOM HEPBHOW CHUCTEMEI.

DopMHUPOBAHUE MHOTOKJIETOYHBIX CTPYKTYpP SIBUJIOCH Ba)KHEHIIMM IIAroM B
pasButuu 6uocheprl. (X0Td HAM Ka)eTcs TOMYCTUMON TaKKe TUIIOTe3a O TOM, YTO B
HUCTOPUYECKOM  MacliTade MHOTOKJIETOYHBbIE OpPraHM3Mbl MOSIBHUINACH  TMOYTH
OJIHOBPEMEHHO C OJHOKJIETOYHBIMH). [[0SIBMINCH HOBBIE, MAKPOCKOITMYECKUE KBAHTBI
JKWUBOW MAaTepWH, CYIIECTBOBAHUE KOTOPBIX IMO3BOJIMIO PETYIUPOBATH PA3MHOKCHIHE
Y OJHOBPEMEHHO YBEIUYHTH Cepy JCHCTBUS JKUBBIX OpraHu3MoB. Ho rimaBHoe, 9TO
MPOU30IIIIIO0, 3TO BO3HUK NPHWHIWIINAIBHO HOBBIH, BHEKICTOYHBIM MEXaHU3M
YIIPABJICHHUS COBOKYIHOCTSIMH  KJIETOYHBIX  CTPYKTYp (TOMEOCTaTHYECKHI
KOHTPOJIJIEP), KOTOPBIM MPUBET K CO3IaHUIO HOBBIX IIEJIOCTHOCTEH — OpraHU3MOB. 3a
CYET OrPaHWYCHHUS CTETMEHEW  CBOOONMBI  OTAENBHON  KJIETKH  IOSBHIIWCH
MPHHIIAITAAIBHO HOBBIC CTETIEHU CBOOOIBI HA 00JIee BHICOKOM MacIITAaOHOM YpOBHE,
KOTOpBIE paHee OBbUTH MPAKTUIECKH HEBEPOATHHI. (DaKTUYECKH YIIPaBICHUE YaCTHIO
MUKPOCKOITMYECKUX CTEMCHEeH CBOOOJBI B BEPOATHOCTHBIX COOBITHSX KJICTKH OBLIO
JIEJIETUPOBAHbI HABEPX, HAPOKAAIOMIEMYCSI KOHTPOJUIEPY HOBOM CTPYKTYPHI.



C MakpOCKONMMYECKHMMHU COOBITHUSIMH TIPOM3OIIEN HECKOJIBKO O0Jiee CIIOKHBIN
mporecc. Te coOwITHSA , KOTOPHIE paHee OBLIM HEBEPOSATHHI (TO €CTh HE MOTIHU WIIH
MOYTH HE MOTJIM TIPOU30MTH), HO KOTOPbIE HanboJiee jKeIaTeIbHBl B TAHHOM Cllydae
JUISL  BBDKUBAHHUS CHCTEMbl HACHTUYHBIX KIETOK, Onarogaps BO3HUKHOBEHHUIO
MEXKJIETOYHOTO II0JIEBOTO YIPABIIAIOLIEIO MEXaHM3Ma CTAHOBSTCS 3HAYUTENIHHO
OoJiee BEpOATHBIMH, YEM BCE OCTAJLHBIC, MEHIETCS caM Habop Hanbosee BepOATHBIX
COOBITHI M MEHSIETCSI CTPYKTypa BEPOATHOCTH MaKpOCKOmuueckoro oobekra. [lpum
9TOM 4YHCIO BO3MOXXHBIX MAaKpPOCKONHMYECKHX COOBITHH, COOTBETCTBYIOIIMX
CHHXPOHHOMY B3aHMMOJICHCTBHUIO 3JIEMEHTOB CHCTEMbI, yBeanuuBaercs. Eciu BBecTn
HOHATHS SHTPONUHU —MH(POPMALIUU MAaKPOCKONNYECKUX COOBITUH, TO 10 00bEJUHEHHS
pealbHO  BO3MOXKHO ~ OBUIO  JMIIb ~ OJHO  MAaKpOCKONHUYECKOE  COOBITHE,
COOTBETCTBYIOILIEE MAaKCUMyMY OSHTPONHHM MHKPOCKONUYECKHX coObITuil. Temeps,
[OCJIE CaMOOPIaHU3alMM, T€ MAaKpOCKOIMYECKHE COOBITHS, KOTOpbIE paHee ObLIH
NPAaKTUYECKH HEBEPOSITHBI, MPUOOPENIH CTAaTyC COOBITHH, MMEIOIUX JOCTaTOYHO
BBICOKYIO CTEMEHb BEpOSTHOCTU. IIpy 3TOM 4YMCIO TakUX COOBITHH C pa3BUTHEM
YIpPaBIIAIOLUIEr0 MEXaHU3Ma pacTeT 3a cueT 0TOOopa BCe HOBBIX CTeNeHeil cBOOOAbI y
3JIEMEHTOB CHCTEMBI — OTHENBHBIX KJIETOK . TeM caMblM BO3pacTaeT SHTPOIUS —
uHpoOpMalus, yhpaBiseMas KOHTPOJUIEPOM MaKpOCKOINMYECKOro O0bEeKTa MU
BO3pacTaeT 3((HEeKTUBHOCTh MEKKIETOUHOIO YIPABISIONEro Mexanu3ma. Bo3Hukaer
HOBasl IIEJIOCTHAs CTPYKTypa CIOCOOHAsh K PE30HAHCHOMY H3BATHIO SHTPOIUH-
UH(POPMAITUH U3 MUKPOMHPA.

[Touemy-To 3TOT mpomecc i dYelnoBeKa paboTaeT MpH COOTHOLICHHU
CTPYKTYPHI B €€ dIIeMEHTOB, paBHOM 10%*%137,

OHTPONUSI MOKET PacCMaTPUBATHCS KaK HEpapXUUECKas BEIMUYNHA, 3aBUCAILIAS OT
MacmTaba paccMmoTrpenus cuctemsr [3], [35], [58],[18], koTopas HE TOMBKO pacTET
Opu Tepenade HSHEPrud K3 MaKpOMHpa B MHKPOMHD, CTPEMSACh K CBOEMY
MaKCHMaJbHOMY 3HAUYEHHUIO B COOTBETCTBHHM CO BTOPHIM 3aKOHOM TEPMOJIWHAMHKH,
HO Y JKUBBIX OpPraHM3MOB 3a cueT ()OPMHPOBAHUS HOBBIX YPOBHEH HepapXuu
nepemaeTcs M3 MHUKpomMHpa B Makpomup. Ilpm 3TOM (dopmupyrOTCS HOBBIE,
HEBEPOSITHBIE paHee CTENEHHU CBOOObI 32 CUET OrpaHUYEHUSI BO3MOXKHOCTEH BbIOOpa
KKIOrO0 OTAEJIBHOIO 3JIEMEHTAa. 3JeChb IPUCYTCTBYET HEKUH 3aKOH NPUPOABI,
JIOTIOJTHSAIOIINNA BTOPOW 3aKOH TEPMOJWHAMUKH, KOTOpPBIH cdopmynupoBaH A.M.
Xa3eHOM B BHJE 3aKOHA MaKCHUMyMa pOCTa IPOM3BOJHOM OT SHTPOIUHU IO
BpeMeHH.[58], W KOTOpBIA Isi cBoed cTporoil (hOpMyIHMpOBKH TpebyeT Oolee
TIIATEJIBHOTO  HMCCJIEJOBaHUs  MpoOJeMbl CHUHTE3a HOBOW  MH(poOpMalMu B
OM(ypKaIMOHHBIX TIPOIEccax.

ITocne ¢opmupOBaHHMS MHOTOKJIETOUHBIX CTPYKTYp BO3HHKAeT BOIPOC 00 HX
B3aUMOJICHCTBUU C OKpYXaloIUM HOJeM U Mexay coboil. Hac B nanHoMm ciyuae
OyZeT UHTepecoBaTh BTOPOM BOMPOC — BOMPOC O B3aMMOJEHCTBUHM MHOTOKJIETOUHBIX
CTPYKTYp MexX1Iy co0oil. I[lepBbIM BONMPOCOM SIBISETCS BOMPOC Pa3MHOKEHHUS.
[IpocredimuM W, MO-BUAMMOMY, T[E€PBBIM  PEAIM30BABIIMMCS  BapUaHTOM
Pa3MHOXKEHHUSI MHOTOKJIETOUHBIX CTPYKTYP, SIBUWICS BAPUAHT PaA3MHOKEHUS ACTICHUEM,
AHAJIOTMYHBINA KJIIETOYHOMY (COBPEMEHHBIM aHAJIOTOM TaKOT'O PA3MHOKEHUS SBIISIETCS
BEreTaTuBHOE pa3MHOKeHue ). OIHAKO MpU TAaKOM THIIE Pa3MHOXKEHHS IOCTe
OTJENICHUS OJHONH MaKpOCKOIMYECKOW CTPYKTYpPHI OT APYroll BO3HHKAET Mpodiiema
CBS3HM M B3aUMOJEHCTBHS MeXAy cTpykrypamu. KoHedHo, 31ech MOXET AeMCTBOBATh
TOT K€ MEXaHU3M, YTO U HPU MEXKKJICTOYHOM B3aWMOJEUCTBUH, CHAaYana JEHCTBYET
oObryHass CBOOOIHAS BOJIHA, CIIOCOOCTBYIOMIAS PACCEICHHUIO PAa3MHOKAIOIIUXCS
OpPraHU3MOB, HO 3HAYHUTEIBHO OOJIBIIMMH [IaraMH, YeM 3TO ObLIO paHee. A B ciydae



OTpaHMYEHHUs] B POCTE MONYJSUUU — cpabaTblBaHME MEXaHH3Ma «KOJUIEKTMBHOMN
JTF0OBH- YTO-TO BPOJIe KOMMYHH3Ma» ¢ (JOPMHPOBAHHEM CBEPXOPTaHU3MOB.

XopomuM MpUMEpPOM TAaKOr0 MEXaHW3Ma SIBISIETCS KM3Hb KopayuioB. OmHako ,
9TO HE CaMblii MHTepecHBId BapuaHT. [lpupoma mpuaymana HEYTO HOBEHBKOE H
3HAYUTENHFHO O0JIee MHTEPECHOE.

DTO TO K€ camoe, 4TO HapsAay ¢ (oToHaMM, MPUPOIOH CO3MAHBI IEKTPOHBI U
NPOTOHBI, MPUTATUBAIOLIME JPYr Jpyra 3HAUYUTENBHO CHJIBHEE, YEM MPOCTO
TPaBUTALIMOHHOE NPUTSKCHHUE .

Hapsiny ¢ BUIOBO# pe30HAHCHOMH «JITF000BBIO» OHA MPHUAyMalia MOJOBYO JTFO0O0Bb.
MBI MOXEM TOJIBKO IOTaJblBaThCsA O NMPOUCXOXKACHUU 3TOM 3araiku MUpPO3JIAHUS —
nojoBoi no6BU. OJHAKO KO€ - Kakhe JAOTaJkd, MOXXET ObITb, COBEPLICHHO
(aHTacTHUECKHUE, MBI MOXKEM BBICKA3aTh.

JHK B kierkax 3akpy4yeHbl B JBOIHBIE crupanu. [Ipu pa3sMHOKEHHH KIIETKH
IIPOUCXOAMT pa3fesICHUE CIMpael U MoJe KJIETKA BMECTO TUIIOJIBHOIO MOXET CTaTh
6oJiee CUIILHBIM I10JIEM HECKOMIIEHCUPOBAHHON 3aKpYUEHHON CIIMpaIu.

Ecnu B 0oOBbIYHBIX KJI€TKax Hpu pazMHoxkeHuu aneMeHTsl [IHK Haxomsr cebe mapy
(ogHAKO BO3MOXHA M HENOJHAas KOMIIEHCAlMsl, YTO MOXKET SBUTHCA INPUYUHOU
6GMOJIOTNYECKOr0 CPOJCTBA KIIETOK, Ja U 0COOEH 0JTHOrO BUAA), TO IPU PA3MHOKEHUH
MHOTOKJIETOYHBIX OPIaHU3MOB MOIJIO IIPOM30MTH TaK, 4TO IIEPBOHAYAIBHO HApSALY C
pasleneHreM BCEro OpraHu3Ma NPOMCXOAWIIO M pa3[esieHHWe 4acTd KIETOK Ha He
MOJTHOCTBIO C(HOPMHUPOBABIIHUECS, @ MUMEIOIINE JIUIIb TOJOBUHHBIM HA0Op TEHOB.
OTH KIETKM  BHYTPH OpraHM3Ma OYEeHb AaKTUBHBI M KakuM JHOO 0O0pazom
nepecTpanBalld BECh OPraHU3M Ha MOUCK cebe maphl, TO €CTh OpraHu3Ma, B KOTOPOM
OCTaJIUCh 3aKpyYEHHbIE HECKOMIIGHCUPOBAHHBIE KIETKH C IPOTHBOIIOJIOKHOMN
3aKpyTKoil. buonoruueckue mosisi TaKMX OPraHU3MOB OKAa3bIBAJIMCh 3HAYUTEIIHHO
0oJiee akKTUBHBIMH U IPUTATHBAIKCH JPYT K Apyry. [locTenenHo B TakuxX opraHn3Max
BeIpa0OTajCcs BHYTPCHHHH MEXaHWU3M CO3JaHUS TOAOOHBIX HE JO KOHIA
paslenuBIIMXCS KIJIETOK, HaJM4uMe KOTOPBIX PE3KO YBEIUYMBAET CPOACTBO -
«TI000Bb» OPraHU3MOB JIpYT K Jpyry. OTOT MEXaHHU3M, NO-BHIUMOMY, SBISETCS
IJIABHBIM JIOCTHKEHUEM KOHTPOJIJIEPOB MHOI'OKJIETOYHBIX OPraHM3MOB, TaK KaK OH
Ka4eCTBEHHO YCHJIWI CPOJCTBO OcoOeil OJHOro BHJa, CO3/aB IOJIOBOE BIICUEHHE,
KOTOPOE OKa3aJOCh CHJIbHEE JIIOOBIX JPYTUX Y3, CBA3BIBAIOIIMX OpraHu3Mel. [la u
CaMo IOHATHE BUAA JUIsl BBICOKOOPIaHW30BaHHBIX OpPraHU3MOB OILIPENEISAETCS TENeph
CIIOCOOHOCTBIO 0COOEH 3TOro BMJa cCHApUBAaThCS MeXIy coOoi. M3meHwincs u
BO3MOKHOCTH OHOJOIMYECKOTO pa3BUTHA. YBEJIMYEHUE YHUCIA MHOTOKJIETOYHBIX
OpPraHU3MOB C IIOJIOBBIM Pa3MHOXXEHHEM ( B TOM YHCJIE U JIIOJEH) CTAJIO MOAYUHATHCS
TeHnepp COBCEM MHOMY 3aKOHY, O KOTOPOM Mbl OyJeM TOBOPHUTH HECKOJBKO
nojpoOHee B cienyrouieM maparpade. 9ToT Gakt craa 0cOOEHHO Ba)XKHBIM UMEHHO
Tenepb, KOrJa 4YeJIOBEYECTBO BCTYMWIO B KPUTHYECKYIO (hasy CBOEro pas3BHUTHS.
[TonoBoe pazMHOKeHHUE, CO3JaBLIee CUIbHEHIEE MO MPUTSHKEHUS! U pa3ievBIIce
Bcex oco0Oel JaHHOTO BUJA, HE 3aBUCUMO OT UX MPEABIIYIIEH UCTOPUN U HBIHELTHETO
MOJOKEHUSI Ha JIBE€ TIOYTH paBHBIC TIOJOBUHBI, CHJIBHEWIIMM o0OpazoMm
NPUTATUBAEMBIE JPYT K JPYTY, CO3JAJ0 TEepBbIe M BO3MOXKHO HaWOoJee CHIIbHBIC
CTPYKTYpBI BHYTPHU BUIOB, PA3MHOXKAIOIIMXCS TIOJIOBBIM Iy TEM.

6 .Mojaeab pocTa YHCJIa OPraHU3MOB, PA3MHOKAIOIIUXCS
MOJIOBBIM IYTEM.



IIpm >TOM OKa3bIBaeTCsA, YTO MaTEMATHKA MOKET OKA3aTh 3/1€Ch HEOXKUAAHHYIO ,
HO OYEHb CYHIECTBEHHYIO IOMOIIb. XOTH, B ACHCTBUTENBHOCTH, MPOLECC U3MEHEHNUS
YHUClIa KUBYIIMX Ha 3emile JIIOJEH MPOUCXOAUT AUCKPETHO, C POXKICHUEM KaxKIOrO
YeJI0BEKa YMCIO MX YBEJIMYMBACTCS Ha €IMHUILY, 4 CO CMEPTBIO KAXKJIOTO M3 HUX
YMEHBIIAETCS TAKXKE HA €AVHMILY, OJHAKO YHCIIO JIOAECH HACTONBKO BEJIMKO, BEIMUK U
JIMAaNa3oH BPEMEHM, B TEYEHHE KOTOPOTO CYIIECTBYET YEIOBEYECTBO, YTO IMPOLECC
M3MEHEHUS Yrcia JII0JAeH B MEepBOM MPHUOIMKEHUH MOXKET CUUTATHCS HEMPEPBIBHBIM.

TeM caMbIM, U3MEHEHMS 4YHCIIA JIOJAEH B COOTBETCTBHUM C CHHEPTETHYECKUMH
NPUHIATIAME, MOKET OBITH ONMHMCAHO HEKOTOPHIM A depeHnnantsHbIM ypaBHEHUEM,
o0t BUJI KOTOPOTo

dN PN

dr (N.2) -

Tak Kak YeloBEYECTBO pa3BUBAETCS, IO-BUAMMOMY, B OCHOBHOM, IIO CBOMM
BHYTPEHHUM 3aKOHaM, TO U3MEHEHHE €r0o MapaMeTpa LEJIOr0 MOXKET ONMCHIBAThHCS
ABTOHOMHBIM YpaBHEHHEM, B KOTOpoM F(N,t)sBisercs QpyHKUUEeH TOiabko oT N .

YpaBHeHHE TUHAMHUKHN [apaMeTpa LeJoro MPUHUMAET BUA
dN F(N
o - )-

KoneuyHo, Ha pa3BUTHE YeIOBEYECTBA OKA3bIBAIOT BIMSHHUE PAa3IMUHBIC (PAKTOPEIL.
OnHako eciau YelOBEYECTBO CUMTATh CHUCTEMOHM, pa3BHBAIOIICHCA MO €IUHOMY
3aKOHY, TO 3TOT 3aKOH JIOJUKEH OBITH CBA3aH C OCHOBHBIM CBOMCTBOM Y€JIOBEHYECKOMN
MOMYJISIIMK, 2 UMEHHO C TOJIOBBIM XapaKTepOM Pa3MHOXKEHHA. B cooTBeTCTBHH C
MOJIOBBIM XapaKTePOM Pa3MHOXKECHHS BCE JIFOAM ACTSTCS HA JBE MOJIOBUHBI - MY>KUYUH
W KCHILIUH,- TP 3TOM KaXKIbIi MyX4YHWHa MOXET B MPHUHLHUIE, 00pa3oBaTh mapy C
MO00W >KEHUIMHOM, M Pe3yJbTaTOM 3TOM MHapbl MOXET ObITh pOXKIACHHE peOCHKA.
EcTtecTBeHHO, Takue BO3MOXHOCTH HE OCYIIECTBIISIIOTCS] BCETJa, OJHAKO 3TO MOXHO
y4eCcTh BBEJACHUEM HEKOTOporo kodd¢ummenTa. [Ipu Takom Hanboee ecCTeCTBEHHOM
NPEAOIOKEHNH BUI QYHKIUH F(N) CyIIECTBEHHO YNPOIIACTCS M MPUHUMAET BUJL.

[25]:

F(N)=KN?,
a camo nuddepeHnnanbHoe ypaBHEHUE MOTydaeT Gopmy
dN
— =KN* (4.38)
dt

B monorpadun [10] nano mHOe oOOCHOBaHME IETIECOOOPA3ZHOCTH MPUMEHEHHS

3TOr0 ypaBHEHHMsI Ha JOBOJIBHO JJIMTEIIbBHOM HMHTEpBaje  CYIIECTBOBAHUS
YEJI0BEYECKOM MOITYJIALNH.
“OTMeuUeHHBIH KOONEpPAaTUBHBIA  3aKOH pocTa ( YAOBJIETBOPSIOMIMNA YPaBHEHHUIO
(4.38)) B 3HAUMTENBHON Mepe SIBISIETCS TPSAMBIM BBIpAKEHHEM WH(OPMAIMOHHON
npuponsl pa3BuTus. PacmpocTpaHeHue W mepenaya M3 MOKOJEHUS B IOKOJICHUE
UH(pOPMAIUK — 3HAHUHA W TEXHOJOTHH, OOBIYaeB W KYJBTYPBI, PEIUTHNA U, HAKOHEII,
MPEICTaBICHUN HAYKH €CTh TO, YTO KAYECTBEHHO OTIMYAET YEJIOBEKa U YEJIOBEYECTBO
B CBOEM Pa3BUTHH OT KUBOTHOTO Mupa. [28 |, [21 ], [29]. ...

Takas 3aBUCMMOCTb BO3HHMKAET IOTOMY, YTO NPH OOMEHE U PacHpOCTPaHCHHUH
UHQOpPMAIIMK TMPOUCXOIUT YMHOKEHHE 4YHclia €€ HOCHTENeH B pe3ylbTaTe
pa3BeTBIeHHON 1enHoW peakuuu. OOMEH M pacnpocTpaHeHHE HHGPOpPMaLUU
OTJIMYAETCs OT SKBUBAJIEHTHOr0 0OMEHA LIEHHOCTSIMHU, KOTJa, HalpuMmep, npu oOMeHe
HEBECThl Ha cTafo OapaHoB oOliee YuciIo 0ObEeKTOB OOMeHa coxpaHsercs. PazHuna
yJlauHO BBIpa)k€Ha B aHEKAOTE O TOM, KaK XOpOILO OOMEHUBATbCS HIESIMU: IPH 3TOM



KXl proOpeTaer mo ujaee, Huyero He tepss. O4eBUIHO, YTO PACIPOCTPAHEHUE
uH(pOpMaIUK HEOOPAaTHMO — CIIOBO HE BOpOOEi, BRUIETHUT - He mokimaems! C npyroit
CTOPOHBI, 0OMEH TOBapaMH MPHUHIUITHAIBHO 00paTHM.

Cefiyac TIpUHATO BBLACTATh MH(DOPMAIIMOHHYIO COCTABISIOIIYI0 COBPEMEHHOU
muBmwm3anuu. Ho crienyer moguepkHyTh, UTO YeJNOBEYECTBO Bceraa ObuIo
UH(POPMAITMOHHBIM 00mIecTBOM. MHave TpPyAHO MOHATH MPUPOAY KBAIPATUIHOTO
pocTa, TaK OTIMYAIOLIETO YEJI0BEKA OT OCTAJIbHBIX )KMBOTHBIX»

(A cymecTtByeT 1 3T0 oTiauure? Beas Bce M3BECTHbIE HAM BUABI MHOTOKJIETOUHBIX
KUBOTHBIX, KPOME TOMAIIHUX, JIN0O yXKe CTAaOMIM3UPOBAIH CBOIO YHCICHHOCTD, JIN0O
UCYE3aloT MO/ BIUSHUEM YeJoBeKa. Tak 4To HE ¢ 4YeM CPaBHMBATS. ).

B yuebnuke [25] B. U. Apnonbn maér apyroe oOBsSCHEHHE KBaJpaTUYHOUN
3aBUCUMOCTH CKOPOCTH MU3MEHEHHUs YHUCJIa JIOAEN OT BpEMEHH, CBSI3aHHOE C MIOJIOBBIM
XapaKTEpOM Pa3MHOKEHHUS .

Emé onHO 00bsCHEHHE KBaIpaTUUHON 3aBHCHUMOCTH, MO3BOJIsIOIIEe Oojee IiIyOoKo
IIPOHUKHYTh B CYIIHOCTb B3aUMOJEWCTBUS UEIOBEUYECTBA C OKpPYXKAIOIIEH CperioH,
nmaét A.B. Ilognazos [50]

"C.II. Kamuma, ctposi (EHOMEHONOTHUYECKYI0 MOJIeJdh POCTa YeJIOBEUYEeCTBa,
OOBSICHAET  POCT  TUINOTETUYECKUM  HMH(MOPMALMOHHBIM  B3aUMOJEHCTBUEM,
UHTEHCHUBHOCTh KOTOPOI'O IPONOPIMOHANbHA YHCIY MapHBIX OTHOLICHHH MEXIy
JIFOJTEMH, YTO W MIPUBOJNT K KBaJ[paTHIHOMY 3aKOHY pocta (2) [8,10].

CornacHo BbICKa3aHHBIM B paborax [8,10] uumesm, nemorpaduueckuil mepexon
MPOUCXOAUT , KOTAA NPUPOCT HYHUCICHHOCTH YEJIOBEUECTBA 3a OJHO IOKOJIEHHUE
CTaHOBHTCSI CPAaBHUMBIM C YHCIIOM YK€ JKUBYIIHX Jroned. Torma nHpopMannoHHOE
B3aMMOJCHCTBUE HE YCIEBAaeT IMOJCTPAUBATHCA TIOJ CTOJIb CTPEMUTEIbHbIC
n3MeHeHus. OOHAKO, Kak JIETKO MOHATH, NPH 3TOM POCT HACEJICHHUS, €CIId OH
JEHCTBUTENFHO 00YCIIOBICH NH(POPMAIIHOHHBIM B3aUMOICHCTBHEM, JOJDKEH BOBCE HE
MPEKPATUTHCS (KAK 3TO MPOMCXOIUT B JAEHCTBUTENBHOCTH) @ JIMIIb 3aMEIJINTHCS |,
BeJb )K€ YCTaHOBHBIIEECS HHPOPMAMOHHOE B3aUMOICHCTBUE HE CUe3aeT.

Panee Hamu ObLT pa3BUT OTIMYHBIA MOAXOJA , OCHOBAaHHBIA HAa MPEICTaBICHUU O
nemMorpaduueckon ponu B3aMMOIIOMOILH u 0 AKU3HECOeperarumx
texHonorusix[59,60]. [loscaum BkpaTiie ero CyTh.

W3MeHeHne NOJIHON YHMCIEHHOCTH YEJI0BEYECTBA MOXKET IMPOMCXOIUTH JIUIIb
3a CUET MPOLIECCOB POKIACHUS U CMEPTH JIFOEH.

OpHaKO pOXk/1aeMOCTh HE MOXKET ObITh HCTOYHUKOM POCTa HACEJICHUs], TaK KaK
e¢ ypoBeHb OOBIKHOBEHHO 3aHIKEH II0 CPaBHEHUIO C  HPEeeSbHbIMU
PENpOoYKTUBHBIMH  BO3MOKHOCTSIMM ~ 4Y€JIOBEKa. OTO  TO3BOJSET  U30eXaTh
BO3HUKHOBEHHs KOJE€OAHUH UYHCIEHHOCTH, OOYCIIOBIEHHBIX OTCTaBaHUEM €&
WU3MEHEHUI 110 OTHOIIEHUIO K U3MEHEHUSIM JOCTYIIHBIX PECYPCOB.

[TosToMy B mpouecce CBOEro pa3BUTHS 4YEJIOBEYECTBO BbIpaboTaio
MHOKECTBO  COLMAJIBHO-KYJIBTYPHBIX M  JKOHOMHUYECKMX  OrpPaHHYHUTENEeH
poxmaeMocTH . B 3aBHCHMOCTH OT KyJNbTyphl W SIOXH OHH TNPHHAMAIN (HOPMBI
PEIMTHO3HOTO OTPAaHWYCHUSI CBOOOBI CEKCyaJbHBIX OTHOIICHWW , YCTaHOBJICHUS
BO3pacTa COBEPILIECHHOJETHsS, HEOOXOAMMOCTH [aTh MPHUAAHOE 32 HEBECTOW WIIU
YIUIATUTh 32 HEE KaJbIM, MHOT'OKEHCTBA, CEKCYaJIbHOM PEBOIIOLMHU, SMAHCHUIIALIMU
JKEHIIWH U T.1I.

Takum 00pa3oM, €AMHCTBEHHBIM HCTOYHUKOM YBEIHUYEHHUS UYHCICHHOCTH
YEJIOBEYECTBA CIIY)KUT ypOBEHb CMEpPTHOCTH. OH MOXET ObITh YMEHBIIEH 3a CUET
B3aMMOINIOMOIIY, KOTJa JEHCTBHS OJHUX JIIOJECH IOMOTAOT BBDKHTH JpyruMm. B
OTJIMYME OT >KUBOTHBIX YEJIOBEK, OyIydr pa3yMHBIM, HE OTPaHHYEH KOJUIEKTHBHBIMHU
CXeMaMM KOJUIEKTUBHOI'O MIOBEJCHUS U MOXKET HaXOAUTh T€ (POPMbI B3aUMOIIOMOLIH,



KOTOphle HaubOosiee dSHOEKTUBHO UCHOIB3YIOT HUMECIONIYIOCS YHCICHHOCTh. A
YMEHBIIIEHUE CMEPTHOCTH JOJKHO MPUBOAUTH K POCTY UMCIECHHOCTH, KOTOpas, B
CBOIO 0YEPE/Ib, CIIOCOOCTBYET AabHEHIIEMY YMEHBIIICHUIO CMEPTHOCTH, U T.]I.

Bmecte ¢ TeM, HemocpeaCTBEHHAs B3aMMOTIOMOIIL BO3MOXXKHA TONBKO B
HEOOJBIINX TOMYJIANUAX U HE MOXKET OBITh (DAKTOPOM , 3HAUUMBIM JIJISl TII00ATEHOTO
Jnemorpaduueckoro mporiecca. UToObl OJHU JIFOAM MOTJM  UCHOJIB30BaTh IS
YMCHBIIICHUSI CMEPTHOCTH PE3yJIbTAThI ACSITCILHOCTH JIPYTHX, HEOOXOIUMO KaKoe-TO
B3aUMOJICUCTBUE MEXKTY PA3THIHBIMU YaCTSIM YEIIOBEYECTRA.

Opmnako, JIOAM CEeTOAHS, KaKk W MIUDIMOH JIET Has3ajd, JXUBYT BeChbMa
000CO0JICHHO, 3aHUMAasICh TPEUMYIIECTBEHHO CBOMMH JelaMHd W yJIeJsas Mayo
BHUMaHUSl BHENIHeMY MUpPY. VHbIMH clOBamMH, MCKOMOE B3aUMOJCHUCTBUE JOJIKHO
OBITh OYEHb MOIIHBIM, YTOOBI, HE 3aTyXas, MPEO0JIEBATh OTPOMHBIC TIPOCTPAHCTBA U
JIIOJICKYI0 3aMKHYTOCTh. JTO O3HA4aeT, YTO €ro "MEepeHOCUUK'" MOJKEH OYEHb JIETKO
nepeMeIaThes , He pacXoAysCh MPH B3aMMOJCHCTBHU.

TakuM TIEpEHOCUYMKOM CIy)KaT JKHM3HecOeperaroluye TEeXHOJIOTHH, IO
KOTOPBIMUA TOHUMAIOTCS JIIOOBIE 3HAHMS, KOTOPbIE MOTYT OBITh HMCIIOJIB30BaHbI JIIsI
CIIAaCeHMsI YeJoBeKa OT CMEPTU WM MPOAJICHUs ero u3Hu. OTMETUM, YTO TePMUH
""TeXHONOTHA" TPAKTYETCs 37IeCh MPEEIbHO MIMPOKO U BKIIOYAET B ce0s HE TOJIBKO
Croco0bl X03WCTBOBAHUSI, HO M TOCYIapCTBEHHOE yIpaBJIeHNE, BOMHCKOE UCKYCCTBO,
PETUTHO3HBIC TOKTPUHBI, CPEICTBA KOMMYHHUKAITUH, TOPTOBITIO, METUIIUHY | T.]I.

JKuzHecOeperarompe TEXHOJOTHU WMEIOT MPHHIMITHAIBHOE OTIMYUE KaK OT
UH(OPMaIUK U 3HAHUH "BOOOIIE", TaK M OT TEXHOJIOTHI B Y3KO HHKCHEPHOM CMBICTIC
aroro cmoBa. Kacasce Bcex W ABISIACH OOMMM [EIIOM, JKH3HECOeperaronme
TEXHOJIOTHH HE TPeOYIOT JUIsi CBOETO CO3MaHUS W PACHPOCTPAHEHUS KaKOr0-TO
crienanbHOTO MexaHusMa. OHH  CO3[AOTCS W PACHpOCTPAHSIOTCS B IIPOIECCe
MMOBCEIHEBHOM JICATCIHbHOCTH JTIOJICH.

OO0patuM Takke BHHUMaHHE HA TO OOCTOSTENBCTBO, YTO JIF00ast MH(POpMAIHS
MMOCTENEHHO yTpadyuBaeTcs (HU JIOAU, HA MaTepHAIbHBIE HOCHUTEIHW HE BEUYHBI), U
BBEDKUTH BO BPEMEHH MOTYT TOJIBKO T€ 3HAHUS, KOTOPHIC MIOCTOSTHHO MCIIOB3YIOTCS H
BO300HOBIISIFOTCS, T.€. )KU3HEHHO HEOOXOTUMBI.

YpoBeHb pa3BUTHA KU3HECOCPETAIOMINX TEXHOJIOTHH p  OMpenenseTcs

YMEHBIIIEHUEM CpeJHero Ko3(uimuenrta cMepTHOCTH k, , JOCTHraeMbIM Oiaromaps

ux neiicTBuo, T.e. p=k) —k, ,rne k, - KOO)OUIHMEHT CMEPTHOCTH MEPBOOBLITHOTO

N
gyenoBeka. Takod cmoco0 M3MEepeHUsi TEeXHOJOTHYECKOTO YPOBHS  SIBIISIETCS
€CTECTBCHHBIM W M30aBISIET HAC OT HEOOXOJAMMOCTH CTPOUTH OLIEHOYHBIC IIKAIBI JIJIS
TEXHOJIOTMM ¢ "B3BEIIMBAaTh' MX MO OTAEIBHOCTH (B 3TOM CMBICIIE TEOPETUUYECKOH
JemMorpaduu MmoBe3No TakK K€, KaKk YKOHOMHKE, B KOTOPOW €CTh CBOH €CTeCTBEHHBIN
CKaJIIPHU3aTOP - JCHBTH, N30ABJISIOMIUN HAC OT HEOOXOJUMOCTH paboTaTh ¢ MaTpHIICH
B3aMMHBIX MEHOBBIX CTOMMOCTEH pa3IUYHBIX TOBapoB. BMmecTo HEE MOXKHO
WCTIOJb30BaTh BEKTOP LICH).

bynmem manee momarath, 4TO BCE YEIOBEYECTBO XapaKTEPU3YETCS €IUHBIM
YpPOBHEM p, TO €CThb YTO BpeMs, HEOOXOIUMOe JUIS pPacrpoCTpaHeHUs (WIn
HE3aBUCHMOTO BOCTIPOM3BEICHUS ) HOBBIX XH3HECOEpErammux TEXHOIOTHH, MHOTO
MeHbiie . 4yem Atr. Jlo nemorpaduueckoro mepexona cpemHuit koddduimeHt

POXKIAEMOCTHU kb MOXHO CYHTATh HpI/I6HI/ISI/IT€HBHO IMOCTOAHHBIM W PpaBHBIM

k% = k) . TIpu 3TOM CKOpPOCTH POCTa HAPOJOHACENEHUS 1aéTcst HOpMyJIOi
N’=pN (4)



Kak yxe orTmewanoch, XH3HecOeperamuiie TEXHOJIOTUH CO3/AlOTCS JIFOJABMHU B
Ipolecce MX TOBCEAHEBHOM MACSATENBHOCTH, T.€. Ha OCHOBE YK€ HMEIOIIHUXCS
JKu3HecOeperammux TexHoiorui. CregoBaTenbHO, 7S CKOPOCTH HMX MOSIBICHUS
MO>KHO 3alHcaTh ypaBHEHHE

p'=pNIC.(5)

B KOTOpOM KOHCTaHTa C omnpejesnseT Tpya03aTpaThl , HEOOXOIUMbIE Ha yBEJIUYEHHE
P B € pa3 IpH NOCTOSIHHOM N .

BaxHo, uro ypaBHenue (4) (B oTinuue ot ypaBHeHus (2)) nuHelHo o N . [Toatomy
OHO B PaBHOM CTENIEHHU IPUMEHUMO KaK K YEJIOBEUECTBY B LIEJIOM, TaK U K OTJEIbHBIM
HapoJlaM Ha TOM YypOBHE HpPUOJMKEHMs, Korja Mbl IpeHeOperaeM Murpauueil u
CYMTaeM, 4YTO BCE YEIOBEUECTBO MMEET OJMHAKOBBIM YpPOBEHb PpPa3BUTHS
KHU3HecOeperaumx TeXHOJIorui. JlaHHoe OOCTOSTENBCTBO MO3BOJISIET MEPEHOCUTh
MHOT'HE Pe3yJIbTaThl , OTHOCALIMECS K TI100aIbHOMY AeMorpaduyeckoMy Ipoleccy Ha
"HCTOPUYECKHA" YPOBEHb, U HAOOOPOT, PACTIPOCTPAHATH JIOKAIBHBIC MPEICTABICHUS
Ha 1100anbHeIi AeMorpaduieckuii mpouecc.
WuTerpupys cuctemy (4-5), TPUXOIUM K COOTHOIICHHIO
N —Cp = const (6),
KOTOpPO€ B MPEINOJIOKEHUH HYJIEBOIO TEXHOJOTMYECKOTO YPOBHS NMPHU OTCYTCTBUHU
Jroziet 1aéT OCHOBHOE YpaBHEHHE TEOPETUIECKOM JemMorpadun
N =Cp(7)
IloncranoBka ero B opmyny (4) HEMEJIGHHO MPHUBOAUT K ypaBHEHHIO (2), paHee
MOJYYCHHOMY ITyTEM aHaIHM3a JeMOTrpaQIecKiX TaHHbBIX.
3aBepmasi 00CYXISHHE TPUPOIBI POCTa HAPOIOHACETCHUS, OOpaTHM BHUMAaHHE Ha
OITHO JTIOOOTBITHOE 00CTOATENhCTTBO. Ecny 3amMeHuTh ypaBHeHHE (4) Ha (opmyry
Ooinee o0meroBruaa
N’'=ap®N”(8),
¢ nokazaremsiMu 0<a u [ <2, TO UPUHUMIHAIBGHOTO BIMSHUS HAa KOHCYHBIH
pe3yibTar 3TO He OKaxeT. KBaapaTuuHash 3aBHCHMOCTh CKOPOCTH pOCTa OT
YHCJICHHOCTH COXPAaHUTCS, XOTs Kodp¢umueHTr C B ypaBHEHHH (2) CMEHHUTCS Ha
Ce-pla.
(dokaxeM 310
[JenuM mpaBylo U JIEBYIO YacTH ypaBHEHUs (5) HAa COOTBETCTBYIOLIME 3HaUeHUS (8)
TTomyunm.
d_P — Lpl—aNl—ﬁ
dN aC
p“ldp = €L NPdN
aC
WHTerpupys npaByio U JIEBYIO YaCTH U MPEAIOIIOTras , 4TO MPOU3BOIbHAS IIOCTOSHHAS
paBHa HYJIIO, OIYYacM.
o _ a N2—/3
aC2—p)

IToacTaBisis moydeHHOE COOTHOIIEHHE B (8), momyyaeM(2))".

p

[Tomyunm  pemenue  nuddepeHIHaIbHOr0  YpaBHEHUS — JIMHAMUKHU
YeJIOBEYECKOM MOMyJIALUN:

% = Kdft,



_ C
T, -t

B oty dopmyny BXOAAT JBa MPOU3BOJIBHBIX MMapamMeTpa, KOTOPHIE JOKHBI ObITH

KOHCTaHTaMU JUHAMHKHU desoBeuecTBa. Pusnueckuii cMbici mapameTrpa 7, - Oonee

HE MeHee SceH. OJTO TOT MOMEHT BPEMEHHU, KOrja, B clydyae COXpaHEHHs
TUNEepOOTMYECKOTO 3aKOHA POCTa YEIOBEUECKON MOMYJISINY, YMCIIO JIOACH cTano Ob
paBHBIM OECKOHEUHOCTH. Takoil pekuM TEOPETHUECKH MPEACKAa3bIBACTCS BO MHOTHX
3a/1ayax, CBA3aHHBIX C TOPEHUEM U SIBISICTCS] TUIIMYHBIM TPU UCCIICIOBAHUN TIPOOIIEM
camoopranuzaiui. Kpome TOro, MOMOOHBI pEXHUM BCTpEYaeTCs Takxke MpHU
WCCJIEJOBAHUM PE30HAHCHBIX siBNIeHUU [34]. PeanbHO OH, €CTECTBEHHO, HUKOTAA HE
OCYIIECTBIISICTCS, OJIHAKO CBS3aHHBIE C HUM TEHACHIIMU TUIEPOOIMYECKOTO pocTa
napaMerpa IIeIoT0 CHCTEMbI Peaju3yloTCsl BIUIOTh JO O4YEHb BBICOKHX 3HAYCHUU
napamerpa menoro. OmHAKO MOMEHT, KOTJa BO3HHUKAET B3PHIB, OIPEACISIETCS
napaMeTpoM 7;, ¢ JOCTaTOYHON CTENEHbIO TOUHOCTH.

ComnocTraBjaeHHe H3TOH MaTeMaTHYeCKOM MOJEIH C SKCIICPUMCHTAJIbHBIMHA
JaHHbIMH, BBIIIOJJHCHHOC B [10], HE TOJIbKO MOATBCPANIIO YHHUBCPCAJIbHOCTDH
YKa3aHHOTO IIpOCTOro 3aKOHa, HC TOJIbKO ITIO3BOJIHIIO boyiee TOYHO OIIpCACINTDb

1
MOMEHT BpeMeHH 7,, HO U BBIUUCIUTH JAPYryl0 KoOHCTaHty C ZE. Camoe

YAUBUTEIHHOE, YTO POCT YEIOBEUECKOW MOMYJSIUNA YAOBIECTBOPSUI STOMY 3aKOHY
npaktudecku Bce 200000 yer, B Te4eHHE KOTOPHIX CYIIECTBOBAJIO YEIOBEUECTBO.
OTkIIOHEHHWE OT HEro HayajioCh JIMIIh B KOHIIE CEMHUACCATHIX - Hadaye
BOCBMUJIECATHIX TOAOB JBAAIATOTO BEKA.

1 n
3navenus Benuuud 1, u C = X OIpeneNéHHbIE HA OCHOBE DKCIIEPUMEHTaIbHBIX

JAaHHBIX Y PAa3/IMYHbBIX aBTOPOB HCCKOJIBKO OTJINYACTCA. TaK, 10 JaHHBIM XopHepa,

npuseaéHnbM B [10] 7, =2025r., C = % =2*10"

4.Moaesb pocTa KOMILIEKCHOT0 IapaMeTpa eJIoro 4ej0BeqdecKoi
nomyasuuu. leMmorpagpuueckuii nepexoa Kak BUXpeBasi 0CO0EHHOCTb
B 110J1¢ KOMILIEKCHOTO BPEMEHH.

Ecnmu unero o xommnekcudukanyu napamerpa neioro [18], [34] onwuceiBatoriero
pa3MHoOKarolecs: 00bEKThl MPUMEHUTH K UEIOBEYECTBY KaK K €JAMHOHN cHcTeMe, TO
JUTSL OMMCAaHUSA JMHAMHUKH POCTa YEIIOBEYECKON MOMYJSIMM MOKHO BBECTH HEKOE
KOMIUIGKCHOE 4HCIIO0 Z, JCHCTBUTEIbHAas 4YacTh KOTOPOTO XapaKTepHu3yeT
PacCMOTPEHHBIH BBIIIE MapaMeTp LIEI0r0 YeIOBEUYECTBA U MOKET ObITh PUpaBHEHA K
yucny JTojgedl N, a MHUMas 4YacTh MOXET XapaKTeph30BaTh HEKU
WHGOPMAIMOHHBI mapameTp [, (u3MuUeckwii CMBICT KOTOPOTO emé MNpeCTOUT
onpeAeTuTh

Z=N+il.

IIpencraBnennas B [10 ], [2] ] u yacTUYHO TpUBENCHHAS BBIIIE KCIIEPUMEHTAIBHAS
3aBUCUMOCTE N OT BPEMEHH MOXET CIIYXHUTh HCXOIHBIM MaTEPHAIOM, KOTOPBIH
MO3BOJIMJI OBl HAM TI0JJ00PATh COOTBETCTBYIONIYIO MPOCTYIO KOMIUICKCHYIO (DYHKITHIO
Z(T). Ilpu stom Bpemst T Taxke 1eIeCO00Pa3HO CUMTATh KOMIUIEKCHOM BETMYMHOMN



T=T,+iT,.

Ha Ham B3risa, BayKHOM 3amadeil MCCaeqoBaTEIs YEIOBEYSCKOro oOIecTBa
ABIISICTCS OTBHICKAHWE TaKOH TIPOCTOH KOMIUIEKCHOHW (YHKIIMM OT BpEMEHH,
JIEHCTBUTENBHAS YaCTh KOTOPOW JIOCTATOYHO aJIEKBATHO OIUCHIBANIA ObI MMEIOIIYIOCS
9KCIEPUMEHTaNIBHYIO 3aBUCUMOCTh N (T} ). Kak crnenyer u3 npuOiamKeHHOTo aHaIu3a
MMEIOINXCS DKCIIEPUMEHTAIBHBIX JTaHHBIX, B TEUCHHE OYCHH JOJTOr0 MPOMEXKYTKA
BPEMEHHU POCT YUCIIA JIFOJICH MTPOUCXOIIII TTO €UHOMY 3aKOHY

N:FEF’ (4.39)
0 R
TO ecTb 10 runepbone. Bennunner C,T,, , onpenenennsie B [10]

C=(185+1)%10°,7, =2005+ 1. HecKONbKO OTIMYAIOTCA OT JaHHBIX XOpHEpa,

OJTHAKO JISXKAT B Mpejesiax JOIMyCTUMON TOYHOCTH.
PaBenctBy (4.1) cooTBeTcTBYET MU hepeHINATHLHOS YpaBHEHHUE

dN C
= . (4.40)
dT, (T, —T,)
NiIn
2
AN = N (4.41)
dT,  C

Opnaxo, HaunHast ¢ 80-x TojoB XX BeKa HACTYyNHJ MHPOBOW jaeMorpadudeckuit
nepexon [10 ]. 3akoH pocTa HAaCcEeNeHHS MHpa Ha4dal W3MEHSATHCS W, B COOTBETCTBUH
CO MHOTMMH JOCTaTOYHO OOOCHOBaHHBIMM NPOTHO3aMH, YHCJIO JIIOJAEH JOKHO
crabunusupoBatbcss Ha ypoBHe 10-14 MwuIMapaoB YelIOBEK, BBIAAS Ha 3Ty
acumnroty B Oymmkaiiimme 50-100 ner. Orotr nemorpaduyeckuii mepexoj BMecTe C
NEPBUYHBIM PEXUMOM C obocTpeHneM anmnpokcumupyercss B [10] mpu momouiu
HECKOJIbKO ~ 0ojiee  CIIOKHOW  (YHKIWH,  YAOBJICTBOPSIOMICH  CIIEAYIOMIEMY
Qg depeHnInanbHOMY YpaBHEHHIO

dN C
dr, (T,-T,)’+1’
rae, mo naHueM [10] 7=45%1 ner.

(4.42)

Orto mnocnenHee aud@epeHIraIbHOe ypaBHEHHWE B CPEIHEM  XOPOLIO
OIUCBIBAJIO NPAKTUYECKH BCIO KPUBYIO 3aBUCUMOCTU N (T}, ) BIUIOTH 1O HACTOSALIETO
BPEMEHH.

Heckonbko uHasg ¢opmyna, HEMHOro 0ojee TOYHO amnlpOKCHMHUPYHOIIAs
HOCJIETHUE IKCTIIEPUMEHTAIbHbIE TaHHbIe, AaHa B [50]

HeobOxoqumo otMeTuTh, uTo (pyHKIUS , mpeAcTaBieHHas Gopmyion (4.42) u
el aHalorMyHele HU KOMM O0pa3oM He SBJISIETCS €IMHCTBEHHO BO3MOXHOIM,
OJTHO3HAYHO ONpejesstome Oyayliee 4eI0BeYecKoro oomecTsa. ITo CleayeT XOTs
OBl U3 TOTO, YTO YEJOBEYECTBO - 3TO CHUCTEMa, YIPABIAIOIMAs (XOTS Obl YaCTUYHO)
CBOMM OyAymuM M OJM3KHX cJ1ab0 OTIMYAIOIMXCS BAPHMAHTOB 3TOro OyIyIIEro
OecurcieHHoe MHOecTBO. O/HaKo , axke eciM OOBbeAMHUTH ONM3KHE BapUaHThl U
UCKJIIOYUTD TMOJIHYIO THOEIb YeI0BEYEeCTBA, TO MOXKHO BBILACIUTh, KAK MUHUMYM, TPH



MPUHIATTAAIBHO OTIMYAIONIMXCS JIpyra CHEHApHs, KaIblii W3 KOTOPBIX OyneT
paccMOTPHUBATLCS HAMH OTAEIHHO.

[Ipomomxum paccMoTpenue cueHapusi, npeanoxensoro C. I1. Kamuueit [10 ],
TaK KaK OH Ka)XeTCsl HaM HauboJiee KpaCHBBIM U YHUBEPCATbHBIM.

Ecmu ma ocu T, 3a7aHa JICUCTBHTCNIBLHAs YacThb HEKOEH HE HMEIomeH

ocobenHoctH pynkumu Z(7) , To camMa (YHKUUS JIETKO MOXET OBbITh OJHO3HAYHO

ompeneneHa Bo Bceil obmactu. OgHAKO B HAIIEM CiIydae WCKOMas KOMIUIEKCHAs
(DYyHKITUST MOXKET UMETh OCOOCHHOCTH B KOMITJICKCHOW o0yacti, T W e€ OThICKaHue
MOXET OBITh OCYIIECTBICHO IMyTeM MOWCKa 0coObix Tovek. [Ipocreiimas ¢opma
KOMIUTIEKCHOTO Au(pepeHIIUaIbHOS YPABHCHHUS JUTS €€ ONPEICTICHHUS UMEET BUIT:

o __ 6 (4.43)
dr T-T,-it

Ecnu esecmu 2udpoouHamuieckylo ananozuio, mo 3akon (4.43) xapaxmepusyem
NOMOK KOMRNIEKCHO20 napamempa ueno020 6 KOMNIEKCHOM 6peMeHU, Mo4Ka
KOMmMopo2o, cOOmMeEemcmeylouias 4en06e4ecKoll NOnyiAyuu, meuem 6007b
0eliCmeUmenbHoil OCU U 6 Hacmoauee 6peMsa NPUOIUNCACMCA K GUXDPEEOIl
0COOEeHHOCMU, PACROTIONCEHHOI HA PACCMOAHUL T HAO 0CbIo adcyucc.

OtgenyM B 3TOM YpaBHEHHMH JCHCTBHUTENIBHYIO YacTh OT MHHUMOMH, CUHTas, 4TO
T=T,.
dN i dl __ lez 4 iC (T, 2TO)2 4.44)
dT,  dT, (T,-T,) +7 (T,-T,) +7
[IpupaBHUBasE OTIENBHO NEHCTBUTENHFHYI0O U MHUMYIO YacTH KOMIUIEKCHOTO
mddepeHnuanbHOro ypaBHeHus (4.44), momyaum

dN C
Lo\ A, (4.45)
ar, (T,-T,)’+7

a _ C(T;-T)

dT, (T,-T,)’+7°
ConocraBum dopmyny (4.45) ¢ ypaBHeHuem (4.42), TMOCTPOCHHBIM Ha OCHOBE
aHaJIM3a DKCIIEPUMEHTAJIBHBIX JaHHBIX. 113 3TOro CONOCTaBICHHS ClIeTyeT

(4.46)

Crt=-C(, = < . (4.47)

IToncrasnss (4.47) B (4.45), (4.46), momyunm !
e 48
ar 0y~ Ty) (4.49)

dT, (T, -T))*+7°]
VYpasHenue (4.48) B TOYHOCTH COBHaAaeT ¢ ypaBHeHHEM (4.42), 4TO O3HAYAET, YTO
Halle  KOMIUIGKCHOE  YpaBHEHHE  JaeT  pe3yibTar,  YIOBIETBOPSIOLIUI
SKCIIEPUMEHTAIbHBIM AaHHbIM. OIHAKO, MBI MOJYYWJIM €UIe OJHO JeHCTBUTEIbHOE
ypaBHEHHE, PU3HMYECKUIA CMBICI KOTOPOTO MOKA HE COBCEM SICEH.



Hpexc;[e, 4eM IMEPEXOJUTH K BBICKA3bIBAHHIO TEX MWW MWHBIX THIIOTE3,
HEOOXOIMMO TMPOAaHATM3UPOBATh BBEJCHHOE HaMH IU((EpeHIaIbHOe ypaBHEHHUE,
KOTOpOE OYJIET 3aMKrCaHo Tereph B opme:

z___ic (4:50)
dr ©(T,+it-T)
Ero amanutmaeckoe PEIICHUC UMECT BU/
C .
Z:—z?ln(T—TO—n')+D (4.51)

Ecmu  ucnomezoBate  (4.50) wm  (4.51), TO HWCKOMOMY  KOMIUIEKCHOMY
muddepeHnInanbHOMY YPaBHEHHIO MOXKHO TPUIATH €1e 0JHy (hopMy

dZ  iC T
L _Zexp{—(Z-D 4.52
T . p{iC( )} (4.52)

OtaenuM B paBeHCTBe (4.51) nelicTBUTENBHYIO YaCTh OT MHUMOM Ha ocH T, .
C T
N +il =—i—[In[(T, = T,)’ + 7°) — iarctan ————]+ D, +iD, (4.53)
T T, -1,
[IpupaBHuBast NEHCTBUTENBHYIO U MHUMYIO YaCTH B ypaBHEHUH (4.53), momyyum.

C
= —arctanL +D, . (4.54)
T o~ Ty
C
I=D, - - [(In[(T, - T,)* + 7°]. (4.55)

IIpu T, — —oo BenuuuHa N J0JDKHA CTPEMHTBHCS K Hymo. OTcrona ciemyer, 4ro
D, =0 ¥ pocT 4nciia WICHOB YeJI0BEYECKON MOIYJISAINU ONpeneseTcs GopMyInoit:

N = < arctan _r , (4.56)
T T, - T,
COBIIAIAIOIIEH C aHAJIOTUYIHBIM BEIpakeruneM B [ 10].
[IpeobpazyeM Tenepb HECKOJILKO BhIpaxkeHue (4.55)
IIpennonoxum, 4To

max

D, = %ln[T >+ 77 (4.57)

rne 7, - HEKuil mnapamerp, XapaKTepHU3YIOIIMH MaKCHMAaJIbHBIH CPOK >KU3HU
YenoBeyecTBa. B aToM cirydae momrydum

2 2
PR L S
T (T,-T,)* +7°
ITpu TakoM ompeneneHuy BeIUYUHbl D, MOABIACTCA HOBBIM mapametrp T

BHEIIHUM 10 OTHOUICHUIO K HAIIeMy aHalM3y, XapaKTepU3YIOIIMH TIpaHMIbI, B
KOTOpPBbIX BeJIMYMHA [, €CIM OHAa SBJISIETCA HEKHM SHTPONUIHO-MH(POPMAMOHHBIM
napaMeTpoM, XapaKTepH3yIOUIMM uyenoBeuecTBO [18], ocraercs MOIOXKUTEIBHOI.
Ecnu cuntath, 4yTO 4yesioBeyecTBO OYyAET CYLIECTBOBATh CTOJIBKO, CKOJIBKO OHO YXK€
CYLIECTBOBAJIO (4TO, BOOOIIE TOBOPSI, COBCEM HE 00s3aTEIbHO), TO BECH CPOK KU3HU
4yeJ0BeYeCTBa omnpeaessercs BeauuuHoil 27, , ¥ SHTPONMMHO —HMH(pOPMAIIMOHHBIH

(4.58)

ax ?

ax ?



HapaMeTp, XapaKTepU3YIOIIUH 4YenoBeuecTBO, Kak B MoMeHT 1, —T

max ?

TakK M B

MOMEHT Tj + 7, . OKaXeTCs paBHBIM HYIIIO.

X

MakcumanbHOEe 3HAYEHUE BEIUUYMHbI [ JOMKHO Habmomatbed npu 1,=7, u
PpaBHATHCS

C T °*+17
[=—In—to—— (4.59)
T T
NJIn
C T °
[=—In{l+-"} (4.60)
T T

B Ty QopMyny BXOIMUT OuYeHb BaXKHbIH MapameTp — -, XapaKTepU3YIOIIUit
T

OTHOIIEHNE CPOKA KM3HW YEJIOBEYECTBA K CPOKY >KM3HM OJHOTO YEIOBEKA, TO €CTh

rpy00, ¢ TOYHOCTBIO IO HEKOTOpOro Kod((duImeHTa, KOTOPBIA MOXHO HPUHSTH

MpUOIM3UTEIFHO paBHBIM 2 - KOJNHYECTBO TIOKOJICHWH Jrofed, Tak Kkak
2

max

C
1 :?ln{l+ g } -moctatouHo Oosbioe 4ucio, To Gopmyina (4.60) MoxeT OBITh

HECKOJIBKO YIIPOIICHA.

1 = 2C 1 Lo 4.61)
T T
[Mocnenusist popMyna MOXKET ObITH IPUBEIEHA K BUILY
20T . T
[ = 2C Loy Py (4.62)
T T T

max

max

Ecmmn BCIIOMHUTD, YTO XapaKTCpu3yeT HpI/I6J'II/I31/IT€J'IBHO YHCIIO TIOKOJICHUH BCEeX

max

K
CYIIIECTBOBABIINX JIIOJICH, U BBECTH 0003HAUCHIE = 7” , tae K, - obuiee uncno

T
HOKOJICHUI! JTr0/IeH *KUBIINX Ha 3eMiie 10 MOMEHTa 7|, TO MbI OIy4uM (HhopMyIry
C
=——K InK , (4.63)
T P p

max
CMBICJI KOTOPOH MPEJCTOUT BBISICHUTH B Oyaymem. Ho sicHo, 4To aTa hopmyna umeeT
npsMoe  OTHONICHWE K WH(MOPMAIMOHHBIM IpoIeccaM, MPOUCXOIAINAM ¢
gyenoBeyecTBOM. Hambosee eCTeCTBEHHBIM TPEAIIONIOKEHHEM SIBIISICTCS THIIOTE3a O
TOM, 4YTO JTOT MapaMeTp XapakTepu3yeT BBEACHHYIO Hamu B [18] Benunuuny
SHTPOIUH- UHPOPMAIIUH, YIIPABIIEMON KOHTpoIIepoM YerroBeuecTna.

Hapsany ¢ paccMOTpeHHOW BBIIIE HAMU MPEMJIOKEHBI M NTPOAHAIN3UPOBAHBI

emé JBE BO3MOXHBIE MOJIEIH TIJI00AJBHOIO PAa3BUTHUS YEIOBEYECTBA, MPHUEM
BBICKA3aHa Hes O TOM, YTO BBIOODP TOI WJIM MHOM MOJIENIM BO MHOTOM OKAa3bIBaeTCS B
pyKax camMoro dYeinoBeYeCTBA KaK CHCTEMBI, CIIOCOOHOH  MOJENMpoBaTh CBOE
Oynyiee.
JluHaMHKa CI0XKHOM CHCTEMBbl OOBIYHO MMEET HECKOJIBKO BO3MOKHBIX aTTPaKTOPOB,
BBIOOp  MEXAy KOTOPBIMH  MOXET OBITh  OCYHIECTBIEH B  KPHU3HCHBIE
(6udypxanoHHele) MOMEHTHI €€ pas3BuTus. [loaToMy OJHON M3 3a7ad HayyHOIo
UCCIICIOBaHUS SBISIETCA  NpeNiokKeHne OOOCHOBAHHBIX CIIEHApHEB JallbHEHIIEero
pa3BUTUSL  YEJIOBEYECKOIO o01ecTna, NOJAAIOIIUXCS  MaTEeMAaTHYECKOMY
MOJIEJIMPOBAHUIO.



B Hacrosimiee BpeMs paccMaTpuBarOTCS TPH OCHOBHBIX MAaTEMAaTHYECKHX MOJETH
pa3BUTHSL:

a. pe3oHaHCHas (NIECCUMHUCTHUYECKAs) MOJENb, TOJAepKUBaeMasi JKOJIOraMH,
COOTBETCTBYIOIIAsT KaTacTPO(MUUICCKOW WU TUIABHOHM JMHAMUKE COKpAIICHUS JHciia
JIFOJIeH, UCTONIMBIIKMX PECYPCHI 3eMJTM U HE HAIEAIINX aTbTEPHATHBHBIX HCTOYHUKOB
CYLIECTBOBAHUS;

0. BUXpeBas (ONTHMUCTUYECKAs), TPEACKA3bIBAIONIAs CTAOMIM3AIMIO YHUCIIA JIFOJEH
Ha HEKOTOPOM CTallMOHAPHOM YPOBHE TPH OTCYTCTBUH CEPHE3HBIX KATaKIN3MOB
001eueI0BeuecKoro Maciirada, paCCMOTPEHHASI BBIIIE;

B. KOCMUYeCKas (CBEpXONTUMHUCTHYECKAs), COOTBETCTBYIOIIAS

BBIXO/Ty UEJIOBEUECTBA 3a MpeIebl 3eMIIH, a 3aTeM U COTHEUHOH

CHCTEMBI (YaCTUYHO PACCMOTPEHHAs B IEPBOM TIIaBe).

5. [lapametp nenoro kak napamerp Ilnanka.
OcCHOBHbIE XapPaKTEPUCTHKHU YeJI0BEYeCTBA KAK BOJIHBI.

B ucmopuu mnayku mano makux
coobimuil, Komopvle NnO00OHO OMKPLIMUIO
Ilnankom Inemenmapnozo Keanma Oeiicmeus
3a KOpOmkKoe 6pemsa OOHOU uen06e4ecKoil
HCUZHU NPUBEIU Obl K CHOJIb CYULECHIBEHHBIM
nocieocmeuam. Imo omkpvimue He MObKO
60 6cé o3pacmarouieii CmeneHu cCimaHo8UmMcs
OCHOGOIl 071A YNOpPAO0OYEeHUA 3HAHUI 00
AMOMHBIX A6TEHUAX, KOMOPble 34 NOC/1e0Hue
mpuoyamo j1em 4pe3euluaiino 603pociu, HO U
npueeno 00HOB8PEMEHHO K  ROaHOMY
npeodpazoeanul0  NPUHUYUNOE  ONUCAHUA
A671EHUTL RPUPOObL.

Hunwc bop[52]

YenoBeuecTBO SBISIETCS HE TOJNBKO OOOOIIEHHOM BOJHOW, B KaXXAbIi MOMEHT
BPEMEHM COCTOSIIEH W3 ONPEAENEHHOIO KOJUYECTBa KBAHTOB - Jroned. JluHamuka
pocTa 4MCIa JIIOJEH OmpenenseT TakkKe HEKOTOpbIM mpolecc, o001anaromui
BOJIHOBBIMH CBONCTBaMH, COOTBETCTBYIOLIMMHU TOMY OIIPEAEICHHUIO BOJIHBI, KOTOPOE
ObLI0 TipeiokeHo B [48] u mpuBeneHo Hamu B [34]. " "...B caMoM o0IIeM ciydae Mbl
ONpEAEIUM BOJHY KaK IPOCTPAHCTBEHHO-BPEMEHHYIO JBOJIIOIHMI0 HEKOTOPOIO
cOCTOSTHUA." DTO ONpeAesieHHE XapaKTepU3yeT OCHOBHOE CBOMCTBO BOJIHBI, KOTOPOE
0CTaéTcsl HEM3MEHHBIM, HE3aBUCHMO OT THUIIOB BOJIH, KOTOPBIE MBI pacCMaTpUBacM, a
MMEHHO TO, YTO NPH OMHMCAHWU BOJIHOBBIX ABMXKCHHUU MBI CIIEIUM HE 32 4aCTULAMU
Cpelnbl, B KOTOPOM pacmpocTpaHsieTcsl BOJHA, a 32 MapaMeTPOM WIIM COBOKYITHOCTBIO
NapaMeTpoB, KOTOPBIE ONMUCHIBAIOT COCTOSIHUE CPEMBI ... "

JlefiCTBUTENBHO, YMCIIO JIOAEH, BXOMAIIMX B HACTOAIIMNA MOMEHT B COCTaB
UenoBeuecTBa, XapakTepU3yeT UMEHHO COCTOSIHUE BOJIHOBOTO IpOLEcca AWHAMUKU
YeJI0BEYECTBA B TAHHBIM MOMEHT BpEMEHU. B HEKOTOpBIN APyrol MOMEHT BpPEMEHH
9TO YHUCIIO MOXKET JIN0O COXPAHUTHCS, TUOO M3MEHHUTHCS HAa HEKOTOPYIO BEIHUYUHY,



KOTOPYIO MBI MOKEM JIHOO TOICYUTATh, JINOO ONPENEIUTh TEOPETUIECKH, HATIPHUMED,
no TeM GopmyIiaM, KOTOpble ObUTH BBIBeICHBI paHee. OMHAKO, TaXe eCIH ATO YUCIIO
(omHCHIBaOIIEe COCTOSTHUE YENIOBEYECTBAa KaK OOOOMIEHHOW BOJHBI) HE M3MEHUTCH,
YeJI0BEYECTBO KaK TaKOBOE OyAET COCTOSATH M3 TOTO K€ YHcia JII0ACH, HO He BCe 3
HUX OyAyT TeMH k€, 4TO M B IIEPBBI MOMEHT BpeMEHH. MOKHO BBHIOpATh TaKOil
MOMEHT BpPEMEHH, Hampumep, oTcTosAuii oT nepBoro Ha 200 jeT, Korma cocraB
YeJIOBEYECTBA TIOJHOCTBIO OOHOBUTCS. TO €cThb UEIOBEUECTBO - 3TO BOJIHA,
MPOXOZsIas Yyepe3 MOMyJISIUI0 BCeX KUBIIMX M JKUBYIIMX JIIOJEH, a TaKkKe JIIOJEH,
KOTOpbIE KOTAa-HUOY b OYIyT *KHUTh. IMEHHO 3TH JIFOIU U COCTABIISIIOT OJIDKAMIITYTO
NOTEHUUAIBHYIO Cpely, B KOTOPOM pAaclpoCTpaHAeICs BOJHA COCTOSHUS,
XapakTepusyeMas 4HuCIIOM JKMBYLUIMX B Hacrosiuee Bpems droaed. Ho ecim ecthb
BOJIHOBOE JIBUKEHHE, TO OHO JTOJKHO UMETh CBOU MEPUOJ, CBOIO JAJIUHY U aMIUIUTYLly
BoJIHBI. [lombITaeMcsl ONpENENuTh U BBIYUCIUTH 3TU BEIMYUHBI JJI 4YEJIOBEYECTBA.
Ecnun npumeHHMTh K HCclenyeMoil BoJHE pa3palOTaHHYH0 HaMH KiIacCU(pHUKAIHIO
BOJIH, BUXPEH U AMUIOJIBHBIX CTPYKTYp M TPAHCIIOPTHO-UH(OPMAIIMOHHBIX CUCTEM [ ],
TO B paMKax IIPOBOJAMMOIO HaMH B 3TOM pa3Jelie aHajln3a YeJOBEUECTBO MOKET
paccMaTpuBaThcid Kak IpUOOBHJIHAS TUMONbHAs CTPYKTypa, IEepeMellaroIascs B
Cpelle BCeX CYLIECTBOBABIIMX W CYILECTBYIOIIMX JIIOAEH U TeX JIIOJEH, KOTOpbIE
Oynyt cymectBoBaTh B Oyaymiem [34]. V Takoil CTpYKTYpbl MOHSTHS JUIMHBI U
aMIUIUTYbl BOJIHBI MOTYT OBITH OTOXAECTBICHBI MEXAY COOOM M OIpenessitoT
HEKOTOPBIN XapaKTEPHBIN pa3Mep THIIONS.

Kpome Toro, ykazaHHbIi mHapaMeTrp MOXET OBbITb OTOXAECTBICH, U MbI
nocTapaeMcs 3TO MOKa3aTh HIKe, ¢ 0000mEHHBIM mapaMeTpoM Ilmanka, TO ecTh
KBaHTOM JICUCTBUS U3y4aeMOU CTPYKTYpHI.

B kauecTBe Takoro eAMHOro Mapamerpa MOXKET ObITh MPHUHATA YK€ 3HAKOMasi
HaM BEJIMYMHA NTapaMeTpa LEeJIoro - YUCIIO JII0AEH, COCTABIISIOIIUX B JaHHBI MOMEHT
YeJIOBEYEeCTBO (MM X CyMMapHasi Macca). B oTiindune OT KBaHTOBOM MEXaHUKH, ITOT
napameTp, Kak HaMu OBUTO TIOKa3aHO paHee, caM CYHIECTBEHHO H3MEHSETCS BO
BPEMEHH, W JaXKE€ CTPEMHUTCS BBINTH Ha PEXUM C OOOCTPEHHEM, NMPH KOTOPOM
TEOPETUYECKOE €ro 3HAUCHHE CTPEMUTCS K OECKOHEYHOCTH.

OpnHako, BBeIEHHBIE OINpe/IesIeH s ObLITN Obl OECCMBICIIEHHBI , €CJIN Obl Mbl HE
HOJTYYMIN HUKAKUX KauyeCTBEHHO HOBBIX Pe3yJbTaTOB. DTU Pe3yJbTaThbl MOTYT ObITH
IOJyYyeHbl JIMIIb B CiIydae, €CJIM Mbl BKIYMM B pPacCMOTPEHHE HE
paccMaTpUBaBIIMICS HAMU paHee, HO IIMPOKO UCIOJIb3yeMbI B aeMorpaduu
napaMeTpsl POXKIAEMOCTH U CMEPTHOCTH, KOTOPBIM IOIBITA€MCS JaTbh HOBYIO -
BOJIHOBYIO HHTEpIpeTaluio, TeM Oojee, yTo oAuH M3 HUX B pabore [50] Ha3BaH
apaMeTpoM , XapaKTepU3YIOLIUM >KHU3HecOeperaronme TeXHOIOTUH, YTO MO3BOJISET
CBA3aTh IIpe/UlaraéMoe HaMHU OIMCaHHEe C 0Oojee JAeTaJbHBIM TPHAJUYECKUM
ONHCAaHUEM OCHOBHBIX MapaMeTpoB uyesoBeuecTBa. OOBIUHO POXKIAEMOCTh U
CMEpPTHOCTh JIIOACH W JAPYyruxX OHOJIOTHYECKHX OOBEKTOB OMNpEAeNsieTcs B
OTHOCUTEJIbHBIX BEJIMYMHAX (B MPOLEHTAX WM MPOMUIUIN) KOJIMYECTBO POAUBIIUXCS
(W ymepmmx) 3a ToA JIIOIEH MPUXOIANIUXCS Ha CTO (ThICAdy) xkuBymmx. Kax
clenyer u3 OTIpENeNICHNs], OSTa BEJIWYMHA HWMEET pa3MEepHOCTh OOpPaTHYIO
pa3MEpHOCTH BPEMEHU U, CIEAOBATENbHO, XapaKTEPU3yeT HEKOTOPYIO 4YacTOTy.
IIprMeM, 49TO 3Ta 4YacTOTa W SBISETCS BPEMEHHOM 4YacTOTOM 4YEIOBEYECTBA Kak
BOJIHBIL. BBeieM BOJTHOBBIE 0003HAYEHUS 1, - YACTOTA POXKICHUS

_idNb
N dt

]

n,



N,

rae HPUPOCT YKCIIa JIOJEH 3a eUHUILY BpEMEHH (roJ1) 3a CUET poXkKAEHUs (eciu

CUYMTATh MOIMYJIALKIO 3aMKHYTOH UM pacCMaTpUBaTh Y€JIOBEUECTBO B LIEJIOM)

N - obuiee 4ncIno FOACH B TaHHOU TOMYISAINN

OTOT mnapaMeTp XapakTepu3yeT OTHOCHTENIbHBIM IOTOK JIOAEH, BXOAAIIUX B
paccMaTpuBaeMyr0 HaMH JHIOJBHYIO BOJHOBYIO CTPYKTYpPY - Y€JIOBEYECTBO,- M3
cpeasl, MOJ KOTOPOM MBI B paMKax JaHHOTO pPAacCMOTPEHHs IIOHUMaeM BCE
KOJIMYECTBO XHUBIIMX, KUBYLIUX HA CBETE JIOACH M JIOACH, KOTOphle OYAYT JKUTh.
BxoxneHue B Takyr BOJHY B OOBIYHOM HOHUMAaHHUU COOTBETCTBYET POXKIACHUIO
HOBOI'O YEJIOBEKA - HOBOT'O KBAaHTA YEJIOBEYECTBA.

YenoBek KUBET, TO €CTh SABISAETCS YACThIO BOJIHBI, a 3aT€M BBIXOAWT U3 HEE,
OCTaBUB MO cebe MaMATh U MOXET ObITh HaBCerJa BKIIOYEH B YHCIO JKMBLIMX Ha
3emuiie JoJIeu.

B cBs3u ¢ 3TUM HE00X0AUMO BBECTH HOBOE YHCIIO -4aCTOTY yXoJa

1 dN,
n =——-=,
N dt
rae 7’ YMEHBIIIEHUE YKciia JIo/IeH 3a €IUHUILY BpeMEHH (roj)3a CuéT yIIeAmnx
t

N - obuiee 4ncIno JIIOACH B TaHHOH TOITYIISALUH.
Bennuunel n,,n, XapakTepusylOT 4aCTOTY BOJIHOBOI'O IIOTOKA, ONPEIENISIONIETO 1BE

BEJIMYMHBI
P 7 A W\

N dt dt N dT
OTHOCUTEJIbHBINA MPUPOCT YHCIA JIFOJEH 32 €IMHULY BpeMeHH (T0/)
IIpuBeném sMmupuyYecKre TaHHBIE CPETHErOJ0OBOrO IpupocTta YemoBeuecTBa ~An,
B3aTHIC U3 [49].
"Haunnaga ¢ XVI Beka TeMInbl mpHpOCTa HACENEHUS 3aMETHO BO3POCIH, Pa3BUTHE
KalUTaJu3Ma BO MHOTMX CTpaHax CONPOBOXKIAJIOCh POCTOM MPOMBIIIJIEHHOTO
IPOM3BOJICTBA, MOABEMOM CEIbCKOIO XO3MHCTBA , YBEJIUYEHHEM IPOU3BOJCTBA
IUIIEBBIX MPOAYKTOB, yCIIEXaMHU MEAUIMHBI , YTO HE MOIJIO HE CKa3aTbCsi Ha
nemorpaduueckux mnpoueccax. Peskoe jxe yCkopeHHe pocTa HaceleHUs] Ha4ajJoch CO
BTopoid monoBuHbl XVIII Beka , korga B psjae 3anagHOECBPONEHCKHX CTpaH
IpOM301LIa MPOMBIIIIEHHAs peBooLUs. B 3To BpeMs NMpoucxoIuT nepBblii (U3
CTaTUCTHYECKU 3a(pUKCHPOBAHHBIX), MpUUEM, JIOBOJILHO CUJIbHBIN
"nemorpaduueckuii B3pbB". Ecau ¢ 1500 mo 1750 rr. HaceneHWE YBEIUYHIIOCH
MmeHee, yeM Ha 300 miH denoBek (exxerofHbsli nmpupoct Hacenenus pansuics 0.2%), To
3a caemyrome 150 mer (¢ 1750 mo 1900 r)- ma 910 mumH. (pOCT COCTaBUII CBHIIIIE
0.4% B rom) OcoOeHHO pe3Koe YBEIHMYCHHE TEMIIOB IMPHPOCTA XapaKTEPHO JUIS
BTopoii monoBuHbl XIX Beka (6onee 0.6% B roj , B Tpu pasa Beie, yem B X VI-XVIII
BEKax), YTO MOXHO OOBSICHUTh HAYaBIIUMCS CHIDKCHHEM CMEPTHOCTH , OCOOCHHO
JIETCKOH, TpH CTaOMJIBHOM YypPOBHE POXIAEMOCTH B MPOMBIIIICHHO Pa3BHTHIX
KanurainucTudeckux crpanax EBpomnsr u Amepuxu."[49. C.18]
CpenreroioBoit mpupoct HaceneHus. (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 BenmuunMHa Yyke Obula moApoOHO wuccienoBaHa Hamu panee. OHa
XapaKTepU3yeT OTHOCUTENBHYIO CKOPOCTh M3MEHEHHs MapaMeTpa LesIoro (mapameTpa
Ilmanka) geaoBeyeckoro obmiecTBa. VIMEHHO HCCIIeIOBaHHE DTOM BEIMYMHBI M €&
KOMIUIEKCHOTO aHaJora M TO3BOJWJIO HaM CJAeNaThb HEKOTOpPble MPOTHO3BI O
BO3MOJKHBIX MYTSAX Pa3BUTHS YEJIOBEUECTBA.

B pabore [50. Puc 4 C.342] npencraBieH  rpaduk 3aBUCUMOCTH

1 dN, dN, 1 dN . .
An=n,—n, = —(—=*——=") =——— 0T o01ero uucna aonei N , HOCTPOCHHBII
N dt dt N dT

0 JaHHBIM [51].

Ne N wmipa. 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 53 1.60
29 54 1.54
30 5.5 1.47




31 5.6 1.42
32 5.7 1.39
33 5.8 1.35
34 59 1.30
35 6.0 1.28
36 6.1 1.24
37 6.2 1.21

O,Z[HaKO, nu3 BBe,Z[éHHBIX napaMeTpoOB MOXKCT OBITH nNoCTpoOCHa M JApyras
BCJIMYHNHA
_mtn :L(dNb +dNr):ist_
’ 2 2N dt dt N dt
BennunHa n, XxapakrepusyeT COOCTBEHHYIO BOJIHOBYIO YacTOTYy paccMaTpUBacMOid

n

HaMH BOJIHBI- YEJIOBEUCCTRA.
OOpatHas ¢if BelYrHa

XapaKkTepU3yeT NEPHUO BBEAEHHON HAMHU B PACCMOTPEHHUE BOJIHEI.

Heckonpko mpeoOpa3zyeM BBenEHHYIO paHee (GOpPMYIy ISl 7, YMHOXHB JICBYIO U
npaByto €€ 4acTd Ha N - YKCIIO JIIoJeH B MOMYJSALUM, TO K€ YHUCIO ObUIO HaAMH
IPHUHATO 32 aMIUIMTYy U JJIMHBI BOJIHBL, TapaMeTp Lenaoro u napamerp [Inanka.

CS:ngN:E:Nn”—Fn’ :l dN, +dNt):st
‘ dt dt

T 2 2 dt
Ionyunsmasica penuurHa Cg MOXKET OBITH B HAllIEH MHTEPIIPETALMYU ONPEIENIeHa KaK

s

CKOPOCTh TICPEMCIICHHS BOJHBI - YEJIOBEYECTBA OTHOCHUTEIIBHO CBOCH OKHEH
CpEeJIbl: BCEX JKHMBILUX, XKHUBYIIHX JIFOJCH U JIIOJIcH, KOTOPBIC MOTYT JKUTh B OyIyIIIEM.

dt
Bennuuna N (¢) 5TO MpocTo 00ILIEE YNCIIO JIFOJIEH, AKUBIIUX 10 MOMEHTA ¢
C Jnpyrodl CTOPOHBI, €CIOH TMOAXOJUTh K JTOW MpoOiieMe ¢ TMO3UIMKA BOJTHOBOM
JVHAMHUKH, BeTHYHHA N (1) XapaKTepU3yeT Oelcneue 4ea06e4ecKoll NOnyiayuu.
Pemenne nmocnequero nuddepeHnnaIbLHOr0 ypaBHEHUS! UMEET BH/I:

t
’ ’
N(£) = Ny(t) + [ Cy ()t
lo
I/IJ'II/I, €CJIM B KA4CCTBC HAYaJIbHOI'O MOMCHTA BPCMCHH IPUHATH MOMCHT IIOSBJICHUSA
YCJIOBCUCCTBA, U B OTOT MOMCHT IPHUHATH, YTO tO =0, TO MNOCJICOAHAA (bopMyJIa

MPUHUMAET BUJ
t
N, (1) = j C,(t)dr’ .
0
Ota dopmyna, sABIAACH yHUBEPCAIbHOM, MO3BOJSAET, 3Has cKopocTh BouHb Cy,
OIpEAEINTh ACUCTBHE TON BOJIHBI, B HAIIEM KOHKPETHOM CIIydae - YUCJIO KUBIIHUX
J0 Hacrosmero BpeMeHU mrojeil. OmHako B 3TOM ONPENEJICHUH IIPUCYTCTBYET
HEONPEJCIEHHOCTh, CBA3aHHAs C TeM, 4TO0 cama BenuuuHa C(f) ompenensercs
HETOYHO. Mexay pOIMBIIMMHCA W YMEPIIMMH CYIIECTBYIOT €€ JKUBbIE MBI

CKJIaAbIBACM (1)aKTI/ILICCKI/I Pa3HbIC BCJIIMYMUHBI. U ota HGOHpeI[CJ'IéHHOCTI: B BCIIMYHHC
I[CﬁCTBI/ISI B TOYHOCTU PaBHACTCA YHUCIY CYIECCTBYIOIIUX B HaCTOHIJ_[I/Iﬁ MOMCHT




JIOJICH, KOTOPBIC HU K YMCITY HE POJMUBIINXCS, HU K YUCITY YIICANINX HE OTHOCSTCS.
OTO pacCykJcHHE B KaKOW-TO CTCTIICHH OOOCHOBBIBACT HAIEC MPEAJIOKEHHE O TOM,
yro N MOXKET OBITH Ha3BaHO 0000IIEHHEIM ynciaoM [lnanka.

B kax1p1ii MOMEHT BPEMEHH MOXKET ObITh TIOCTPOCHA Oe3pa3MepHas BEJIMYHHA.

C (t/) t t
sdt = 6, + 27 [ n, ()t = 6, + [ @,()df
N(#)
Ota Benn4YrHA MOXKET OBITh Ha3BaHa (ha30il BOIHBI, COOTBETCTBYIOIIEH YEIIOBEYECTBY
KaK eJUHON CTPYKTYpeE.

B nmnocnenneii ¢opmyne BenmnuumHa @, (f)- XapakTepusyeT YIJIOBYHO YacTOTy

0.(1)=86, +271'I

Iy ly

YeJI0OBe4eCTBa KaK BOJIHBI B JJAHHBIH MOMEHT BPEMEHU ¢

Teneppr mnepelnéM K BBEIECHUIO BOJHOBOM (YHKIIMH, aHATIOTHYHON BOJHOBOM
(YHKIMY KBAHTOBOW MEXaHHKH.

Beeném HOBYIO KOMIUIEKCHYIO ITIEPEMEHHYIO

Wy, =e”.

Orta (QyHKOUS XapakTepu3yeT TNEePHOAMYECKU BOJHOBOM XapakTep JWHAMHKH
pa3ButHsa dyenoseuectBa. Ecmu 6 (1) =6, +27k, roe k==%12,..,00,T70 Beau4uHA

W, =e” =e". TlepuonnunocTh (GYHKIMM 1/, XapakTepu3yeT MePUOJIHMYHOCT

CMEHBI MOKOJECHUN JroAeil. MaTeMaTU4eCKy MOJIy4aeM IOYTH MOJHYI0 aHAJOTHIO C
KBAaHTOBOM MEXaHHUKOM.

st Toro, 4ToObl aHaNorus ObLia MOJHOW, HEOOXOMUMO BBECTH KOI(DQUIHMEHT a,
KBaJIpaT KOTOPOrO COOTBETCTBYET HEKOTOPOU BEPOSITHOCTH.

p=a’

Toraa BosHOBast GYHKITHS YETOBCUCCTBA MMEET BH/T
17

Y=ay,=ae"”

ITonbITaemMcst ONIPENENIUTE CMBICI aMILIUTYZAB! BEPOSTHOCTH d .

B kaxnp1il MOMEHT BpEMEHHU MBI MOKEM TEOPETUUECKH TOUHO (XOTS U 3TO CAEIaTh HE
JIETKO) , OIPEJEIIUTD YUCIIO XKUBYIIUX Ha 3emie moaeil. [lo-BuiuMoMy TeopeTUUECKH
MBI MOIJIM OBI, XOTS 3TO YK€ MPOOJIEeMaTUYHO, ONPEAETUTh YUCIIO JIIOACH, KUBIIUX B
110001 MOMEHT BpEMEHU B MpPOLLIOM. TeM caMblM, Mbl MOXEM C J0CTaTOYHOMN
TOYHOCTBIO OIpenenauTs napamerp IlnaHka [ denoBedecTBa B INPOLUIOM U B
HactosimeM. OpHako, YK€ OIpelelieHHue JTOro mapaMerpa B Oyayliem
npezcTasisiercs npobaematnyHbiM. Kak Hamu ObUTO yKa3aHO paHee, BO3MOXHBI, Kak
MUHUMYM TpU BO3MOJKHBIX CLEHapus JajJbHEHIIed JMHAMUKH 4YEJIOBEYECKOH
HOMYJISIIMKA, BHYTPU KaXJOIO0 U3 KOTOPBIX C HEKOTOPOH BEPOSTHOCTHIO MOKHO
HaOJIIO/IaTh TOCTaTOYHO IIMPOKWH CIIEKTp 3HAUCHHH MapaMeTpa Hesoro (mapamerpa
[Inanka). VYke 3xech MOSBIIETCA HEycTpaHuMmas (WIM yCTpaHuUMas JIHILIb
€IMHCTBEHHON peanu3anreil) MHOro3HayHOCTh. OAHAKO, BBIYMCICHUE YHCIUTENS
apobu, BXojsmiel B BenuuuHy 6 () mpenctasisieT emé Oojee CIOXKHYI0 M MEHee
OTpeNIeNIEHHYIO MPOoOeMy, HE TOJNBKO Ui OyIyLIEero , HO Aaxe AJs HACTOSIIEro M
npouutoro. TakuM o0pa3oM, BO BCSIKOM ciydae, B OyAylieM, a , CKOpee BCEero, Takxke
U B HacCTOSIIEM U IPOIIIOM, Mbl OyJeM MMETh HE KaKHe-TO KOHKPETHbIE 3HaueHHs
KOMIIJICKCHOM BEJIMYUHBL ¥/ (f), a JUCKPETHBIM (MM IIOYTH HEIIPEPBIBHBIN) CIIEKTP
BO3MOXKHBIX 3HaueHWH. Kaxmomy 3HaueHHIO 3TOH (DYHKIHMHM B KaXKAbIA MOMEHT
BPEMEHU MOXET OBITh TpUMHCaHAa HEKOTOpas BEPOSTHOCTh pealu3alu, a ,
CJIEZ0BATENBHO, CBOSI AMIUINTYZAA BEPOSITHOCTH.



Tem cambIM pacnpenesneHue 3Ha4eHUH BOJIHOBOW (yHKUMHU Y/(f) B JaHHBIH MOMEHT
BPEMEHU ! XapaKTepU3yeT pacIpesieleHHe BEPOSTHOCTH CIIy4ailHON BelW4uHBI 6, B

JTAHHBIA MOMEHT BPEMEHH. B MTPOILIOM, HACTOSIIIEM H B OyAyIIeM.
IIpu stom 6, sBugeTca AOCTATOYHO HH(OPMATHUBHOM (yHKIMEH, Tak Kak OHa

XapakTepu3yeT He TOJbKO IMHAMHMKY YeIOBeYecTBa Kak OOOOIIEHHON BOJIHBI, B
KaX/Iblii MOMEHT BPEMEHHM, COCTOSIILEH U3 ONpeAeaEéHHOro Yucia KBaHTOB - JIIOJCH,
HO ¥ IMHAMMKY 4€JI0BEYECTBAa KaK AUIOJIbHON BOJHOBOW CTPYKTYpbI, BKIIIOYAOLIEH B
ce0s B KaXIbli MOMEHT BPEMEHHU BCE HOBBIE M HOBBbIE KBaHTBHL. Takum oOpa3om
BOJIHOBasi (DYHKLUSI YEJIOBEUECTBA SBJISIETCS KOMIUIEKCHOW B JBYX cMbIciax. OHa
BBIPAJKAETCSI HEKOTOPHIM KOMILJIEKCHBIM KOHEYHOMEPHBIM WM OECKOHEUHOMEPHBIM
BEKTOPOM, U  OJHOBPEMEHHO OHa KOMIUIEKCUDUIMPYET TIpymmy IIHPOKO
UCIIOJIb3YEMbIX B JeMOTpa(uu mapaMeTpoB, KaXKIbl U3 KOTOPBIX XapaKTEepPU3yeT Ty
WIN UHYIO CTOPOHY JIeMOrpauecKoro npouecca.

OpHaKo, TIaBHBIM JOCTOMHCTBOM BBEACHUS TakoW (DYHKIUH SBISETCS €€ TMOJHAs
BHEIIIHSS AaHAJIOTHS C BOJTHOBOM (pyHKIIMEH KBaHTOBOW MexaHUKU. [Ipu sToM ymaércs
OTOKIECTBUTH IIUPOKO HCTOIB3YeMble B JeMorpaduu mapameTpsl ¢ mapaMeTpaMu
KBAaHTOBOM MEXaHWKH. Takoe OTOXIECTBICHHE JOIDKHO HMETh JaJIeKO HIYyIIHe
MIOCJIEICTBHSI.

[lepBbIM U3 HHUX ABISETCA TO, YTO MPOBEAEHHAS HAMH UIS YEJIOBEYECTBA MPOIeIypa
BBEJCHNS  KOMIUICKCHOH  BOJIHOBOM  (YHKIHMH  SIBISIETCS  YHHBEPCAIHHOM,
CTpaBEITMBON JIJISl TIPOU3BOJIHBIX BOJIHOBBIX JIBM)KEHHUH, BUXPEBBIX H HITOJIBHBIX
CTPYKTYp M TPaHCHOPTHO-WH(POPMALMOHHBIX CUCTEM. TeM caMbIM OHAa CTAaHOBUTCS
BaKHOM YacCThIO €IMHON METOIOJIOTHH UCCIICAOBAHUS 00HEKTOB TIPUPO/IBL.

Tak kak B ciydyae KBaHTOBOM MEXaHHKH BBEJECHHE AHAJIOIMYHON (QYyHKLIUU
[I0Ka3aJI0 CBOIO BBICOKYIO 3((EKTUBHOCTb, CIEIYeT OXHMIaThb HE MEHEE BBICOKOM
3¢ ($EeKTUBHOCTH U NP UCCIIEAOBAHUH BOJHOBBIX 3a/1a4 IPOU3BOJIBHON MPUPOIBL.

bonee moapoOHO ciexyeT OCTaHOBUTHCS HAa BO3MOKHOW HHTEpIpeTalnuu
aAMIUTUTY/Ibl BEPOSITHOCTH, BBEJEHHOW HaMHU MpPU MOCTPOEHUM BOJIHOBOH (PYHKIMH
yejoBedyecTBa. Eciau mpeanosoXkuth, YTO Mbl XOTUM HM3Yy4aTb OYIYLIYI0 TUHAMHUKY
4eJI0BEYECKOro o0mecTsa, TO O OyAylieM Mbl MOXEM TOBOPUTH TOJBKO
HPEANOJIOKUTENBHO M JIMIIb OMHMCHIBATH HEKOTOPOE PpaCHpe/ielIeHue BO3MOMKHBIX
COCTOSIHUI 4elloBeuecKoro oOIEeCTBa, a CIEA0BATEIbHO KaKIbli MOMEHT BPEMEHH
JUId 4elloBeuecTBa sABIseTCd OudypkalMoHHbIM. [Ipu 3TOM HeompeneneHHOCTh
pearm3ali TOTO WJIM HHOTO COCTOSHHS MOXET OBITh OmIpeieNieHa KaK HeKHH
MaciTaOHBIH KO((UIMEHT , YMHOKEHHBIN Ha JIOTapu(M aMILTUTYIbl BEPOSTHOCTH
peanm3ayu 3Toro coctostaus. Ecnu Ha mepBOM dTare MpHHATH 3TOT KO3 UIIHEHT
pPaBHBIM €IUHHIIE, TO (OpMyITa s
y=ay,= ae'”

MOKET OBITh OpMaIIbHO MPeoOpa3oBaHa K BUILY

l//(f) — al//() — elna+i9‘.

r7e, B Cllydyae KOHEYHOI'0 YHCJIa BO3MOXKHBIX COCTOSIHHM, Ka)JIOMy BO3MOYKHOMY
3HaueHHIO (a3bl €, COOTBETCTBYET 3aJaHHAsl BEJIMUYMHA HEONPECICHHOCTH NMEHHO
3TOTO UCXOJA COOBITUS

B mokaszaTene cTemeHM OKa3pIBaeTCS HEKOTOPOE KOMIUIEKCHOE YHCIO, (PH3MUSCKUil
CMBICJI KOTOPOTO HaM OoJiee He MEHee SICEH.

JlelicTBUTENbHAS YaCTh TOTO YMCJIA XapaKTepU3yeT HEOIpeaesEHHOCTh (Jorapupm
AMIUTUTY/IBI BEPOSITHOCTH pPEaJH3allid B MOMEHT BPEMEHH ! 3aJaHHOTO 3HAYCHHS
¢da3pl 6. MHuMmas yacTh XapakrepuszyeT camy ¢asy 6, .Kaxaomy BO3MOXKHOMY



COOCTBEHHOMY 3HAYEHMIO BOJIHOBOM (YHKLIHHU (f) COOTBETCTBYET JIOTAPU(PM 3TOrO

3Ha4YeHMsI, KOTOPBI MbI, MOJB3yAch TepMmuHojorued  A.M. XazeHa, Ha30BEM
cOoOCTBEHHBIM 3HAa4YCHHEM OllepaTopa JAeWcTBUsA-dHTponuu-uHGopmarmu.[S8][3][35].
N3 nonydyeHHOro Habopa KOMIUIEKCHBIX YHMCENT MOKHO, MOJb3YACh METOA0JIOTHEH
KBAaHTOBOI MEXaHUKH, OCTPOUTH AMArOHAJIBHBIN OMepaTop, KOTOPBHIH MbI HA30BEM
orepaTopoM JeiicTBre-3HTponus-uHGopmarus.[18 |

OnpenenuB  MaTeMaTHYECKOE  OXKUAAHUE  omepaTopa  JACHCTBUE-IHTPOIMS-
uH(pOpMaIKs, pacCMaTPUBAEMOI0 KaKk KOMILJIEKCHas CilydaifHast QyHKIMS, OTYIUM B
KaX/Iblii MOMEHT BPEMEHHU KOMIUIEKCHYIO CKAJSIPHYIO BEJIMUMHY, KOTOPYIO Ha30BEM
JeicTBUeM-IHTpoNue-uHpopmanmeit  OyAyllero COCTOSHHMsS 4YeJIoBE4YecTBa B
HEKOTOPBIi MOMEHT BPEMEHHU ¢

Hapsny ¢ BekTopoMm /() MOKHO BBECTH TAaKXKe OCPEITHEHHYIO BOJTHOBYIO (DYHKIIHIO
Y(¢), npeacraBigooLlyl0 co00i KOMIUIEKCHOE YHCIIO, SIBISIONIEECS 3KCIIOHEHTOU
JeHCTBUSA-IHTPOUN-UH(OPMAITHH.

Bot HekoTOphIe KOMMYECTBEHHBIE TaHHBIE[ 19]

"YpOoBEHb CMEPTHOCTH B MEPBOOBITHYIO 3M0XY (35ThIC-15 THIC JIET TOMY Ha3am) ObLT
OYEeHb BBICOKMM. JIroau ymupanu ot rojgoja u 0oje3Hel, morubanu npu HamajeHUH
JUKUX 3Beped, B CTOJIKHOBEHHWU C BPaXJCOHBIMU IJIEMEHAMH U OT CTUXHHHBIX
6enctBuil. OcoOeHHO BenMKa OblIa JEeTCKas CMEPTHOCTb. YUHTHIBAS TSDKENbIE
YCIIOBUS JKU3HU NMEPBOOBITHBIX JIIOJIEH, a TaKKe Ha OCHOBAaHMM HaMJIEHHBIX KOCTHBIX
OCTaHKOB M CONOCTAaBJICHUS ITHOTpa(HUYecKoro mMarepuaiga MO IUIEMEHaM 3€MHOIO
mapa, HaXoJSIIMMCS Ha HU3KUX CTYNEHSAX pa3BUTHs, MPEIIONaraioT, 4TO CPEIHS
MPOJOKUTEIBHOCTE JKU3HU COCTaBIsuia B Ty amoxy 20-2571eT, To ecTh Oblia B 3-3.5
pa3a MeHble, YeM ceiyac B SKOHOMHUYECKH DPa3BUTBHIX CTpaHaX. JIMIIb HeMHOrue
JIIOJIA JOKUBANK B TO Bpems A0 50 jerT.

YpoBeHb poXkKAaEMOCTH B MEPBOOBITHYIO 3MOXY TaKXke, BUAMMO , ObLI BBICOKHM, BO
BCAKOM CIyya€ OH JOJDKEH ObUI NPEBbILIaTh B CpPEJHEM YPOBEHb CMEPTHOCTH
(coctaBmsiBimii okono 45-50 wenoBexk Ha 1000 HacenmeHus), Tak Kak OpH IpH
MEHBIIEH POKIACMOCTH HAIlM MNPEIKH JOJDKHBI ObUIM Obl BhIMEpeThb. BbIcokas
POXKIaeMOCTh TOAICPKUBAIACH TJIABHBIM 00pa30M paHHUMH OpakaMy U TPAaKTUIECKU
MOTOJIOBHBIM OXBATOM JKCHILIUH OpayHO-NOJIOBBIMH OTHOLIEHUSMH. B TO ke Bpems
PenpoOAyKTUBHOCTb, OYEBHIHO, HE JIOXOAWJIA 10 MaKCHUMalbHOTO ypoBHsS. Pannee
BCTYIUICHHUE KCHIIMH B OpavyHO-TIOJIOBBIE OTHOLICHHMS, KaK MPAaBHUJIO, CPa3y JKe IMocie
HACTYIUICHHS TIOJIOBOW 3PETIOCTH, YacThle OEPEMEHHOCTH U POJBI B AHTUCAHUTAPHBIX
YCIIOBUSIX, HapsiAy C TSKENIOM, MOMHON JIMIIEHUH JKU3HBIO, IPUBOAMUIN K OBICTpOMY
YBSIIAHUIO, & YAaCTO U K PAaHHEW CMEPTH >KEHIINH, CUIBHO OTPAHUYUBASITEM CaAMbIM HX
BO3MOXHBIN netopoausiil nepuoa.”.[19. C.5].

" Bo Bropoii monoBuHe XIX B. €CTECTBEHHOE MABUKEHUE HACEJIEHUS
EBponeiickoii Poccun, mo wumeromuMcs AaHHBIM, XapaKTepU30BajoCh BBICOKOM
poxknaemMocThio (okoso 50 Ha 1000 HaceneHus) U BBICOKOW CMEPTHOCTBIO (OKOJIO 35
Ha 1000 HacemeHus); O4eHb BeNHMKa OblIa JETCKasi CMEPTHOCTh - CBbIme 1/4
POIMBIINXCS YMHUPAH, HE A0KUB 10 roaa. "[19 C.19]

" K konity 1913 r. o01ias 4ucIeHHOCTh HACEJICHHUS CTPAaHbl B COBPEMEHHBIX TPaHUIAX
CCCP cocraBuna 159.2 min. yenoBek (EcTecTBeHHOE ABMKEHUE XapaKTEPU30BaAIOCh
O4YeHb BBICOKOM poxkaaeMocThio 47 Ha 1000 HaceneHus, BEICOKOM cMepTHOCTHIO 30 Ha
1000 1 NOBBIIIEHHBIM €CTECTBEHHBIM MTPUPOCTOM.

"B meproit momoBuHe 70-x TOom0B XX- BeKa BO BCEM MHpPE €KETOHO POXKIAAIOCH
okoio 120 muH. wenosek, wim npuMepro 31.2 ma 1000 >xureneir. Takum oOpazom,
KO3((HUITUECHT POXKJIAEMOCTH CHU3WJICS TO cpaBHeHHUIO ¢ 1965-1969 rr., korna oH
coctasisut 32.1 na 1000 nHacenenns."[19.C.68]"



"MuHIMaNBHBIN K03 HUIHEHT pokaaeMocTy 3adukcupoBad B 1977 r. 8 ®PI" - 9.5
Ha 1000 . D10 OecnpeueHAeHTHO HU3KUI YPOBEHb POKAAEMOCTH, KOTOPBI HUKOT A
enié He HAOIOAIICSA HU B OJJHOM cTpaHe ¢ OonbImM HaceseHueM. ."[19.C.69]"



I'1aBa 5.
J/IlnHaMHKa 4YeJI0BEe4YeCKOro o01ecrna.
KauyecTBeHHBIN aHAJJIN3.

Bce nmioan npunHamiexar K 0fHOMY OHOJIOTUYECKOMY BUY.

OTO 3HAYHUT, YTO MPAKTUUECKH MEXKAY JIIOOBIMH 310POBBIMU MY>KUHMHON 1
JKEHIIMHOM IOJIKHA CYIIECTBOBATH I10JI0BAsi COBMECTUMOCTb, TO €CTh OT HUX MOKET
POAUTHCS )KU3HECTTOCOOHOE TTIOTOMCTBO.

C GuONOTHYeCcKON TOYKHM 3PEHMS 3TO 3HAYUT, YTO TEHOMBI BCEX JIOACH
COBMECTHMBI B TOM CMBICJIE, YTO CIMSHUE T€HOMOB UX IOJIOBBIX KJIETOK JOJKHO JATh
3UI'OTY, CIIOCOOHYIO K Pa3MHOXEHHUIO BIUIOTh JJO BOSHUKHOBEHHS HOBOTO BHOBb
CIOCOOHOI0 K pa3MHOXEHHUIO YEIOBEKa. .

OTO 3HAYMT TAKKE, YTO MPAKTHUECKHU BCE 3[0POBBIE JIOJH, HECMOTPS Ha
UMEIOLIeCs MEX/ly HUIMU Pa3Iuyusi, UMEIOT ropas3zio 0oJiblie 00I1ero 1 3To oouiee
MO3BOJIIET OTHECTU MX K OHOMY BHUy. UeIOBEK SBJISETCS] KBAHTOM BOJIHBI,
Ha3bIBa€MOM 4€JI0BEYECTBOM, U €r0 CBOMCTBA KaK CTPYKTYPhI U OJHOBPEMEHHO Kak
CJIOKHEeHIIel TpaHCHOPTHO-UHPOPMALIMOHHON CUCTEMBI BO MHOT'OM OIPEAETISIOT
CBOWCTBA yesloBeyeCcTBa Kak 0000IIEHHOH BOJIHBI.

OpHako 3T0 He NMpocTas CBOOOJHASI BOJIHA, B KOTOPOI KaXK/AbIi YeI0BEK JeaeT Bee,
YTO XOYET U HE 3aBUCHUT OT APYI'UX JIIOACH.

B neiicTBUTENBHOCTH, JIIOIM HAXOAATCS B PA3IMYHBIX T€OMETPUUECKUX
TOYKaX MOBEPXHOCTH 3€MJIM, UMEIOT HEKOTOPBIE OTINYHA B CTPYKTYpE T'eHOMa,
BBI3BIBAIOIINE WHOT/IA 3HAYUTEIIbHbBIC OTJIMYHS BO BHEIIHEM BUJE, ICUXOJIOTMUECKUX
XapaKTepUCTHKAX, CKIOHHOCTSIX K TOMY WJIM HHOMY BHy aKTUBHOH JIESTEITLHOCTH,
FEOMETPUYECKUX W MACCOBBIX XapaKTEPUCTHUKAX.

Kpowme Toro, y pa3nuuHbIX JI0AEH CYIIECTBYIOT TAKXKE Pa3inius B
HCTOPUIECKOM MaMsITH, BOCITUTAHUH, 00pa3e KU3HH, KOJTUIECTBE MTPUHA/IIICIKAIIETO
YM UMYLIECTBA, MOJOKEHUHU B OOIIECTBEHHOW HEPAPXHUHU U T.JI. DTH Pa3IHyuUsi
MPUIAIOT OTIEIBHBIM JIIOJSIM UHINBUAYAJIbHOCTh, KOTOPAst ONpPEAeIIaeT
YHUKAIBHOCTh KaXI0TO OTAEIBLHOTO YEIOBEKa U OJJHOBPEMEHHO SIBJISIETCSI OCHOBHOM
CHJION Pa3BUTHUS Y€JIOBEUYECKOro o0uiecTBa. DTy YHUKAJIbHOCTh BIIEPBbIE OCO3HAIN
JpeBHUE I'PEKH, a B HACTOALIEEe BPeMsl OHA SBJIIETCS 3HaMEHEM OOpLIOB 3a IIpaBa
4eJI0BEKa U COBPEMEHHBIX JInOepaioB. JKU3Hb U MHTEPECH! OTAEIBHOIO YeJIoOBEKa Kak
YHUKAJIbHON MHAMBHUYaTbHOCTH CTABATCS MMU HECPABHUMO BBIIIE, YEM MHTEPECHI
rpynnsl monei. [Ipu aTom cunraeTces, 4To LENbI0 CTPYKTYP, CO3AaBAEMBIX
4eJI0BEYECTBOM, SIBJIETCS 3alllUTa MPaB U CBOOO] KaKIOro YeIoBeKa, 3aluTa ero
UHJIMBUlyaJIbHOCTH. B yenoBeueckom o01iecTBe MOTYT OBITh CO3aHbl ONITUMAJIbHBIE
YCIIOBHS AJIS pa3BTHUs KaK KOHTpPOJLIEpa OTEIBbHOIO YeJI0BEKa, TaK U KOHTpoJuIepa
BCET0 YeJIOBEUECTBA.

PaccmoTpum 3t10T Te3uc Oonee noapobHo. YenoBek BbIASIUICSA U3 IPYyTUX
OHMOJIOTUYECKX BHOB, O0pETS psijl Cenn(UIECKUX TeHETHYECKIX CBOMCTB,
MO3BOJIUBLIMX €MY CYIIECTBEHHO PACIIMPUTh BO3MOKHOCTH IIOJIOBOTO
BOCTIPOM3BE/ICHUS 3 CUET CO3/IaHMS [UIUTEIFHBIX OpPAaYHBIX CBSI3€H U YBEIHUCHHUS
BO3MOKHOCTH COXPaHEHHS U BOCTIMTAHUS POXKIAIOLINXCS JETEH.

Kpome Toro, 3a cueT MmoBBIIIIEHHON arpecCUBHOCTH YETIOBEYECKUX 0CO0eH 1
0oJiee pa3BUTOr0 TOMEOCTATHIECKOTO KOHTPOJUIEPA, OCYIIECTBISIFOIIETO CBA3h C
BHEIITHUM MHUPOM (II0JIEM)— TOJIOBHOT'O MO3Ta, YeJI0BEK 00pes CrtocoOHOCTh
CaMOCTOSITEJIbHO U3MEHSTDH YCIIOBHUS OKPYKAIOLIEH Cpelibl — CO3aBaTh OPyAUs
NPOM3BOICTBA, YTO MPUBEJIO K BO3MOXKHOCTH TIEPEX0/1a OT COOMpPATENHCTBA K



MOEJJAHUIO TPYIIOB, & 3aT€M U K 0XOT€ Ha KPYMHBIX XUIIHBIX 3Bepeil. B cBOrO ouepensp,
9TO 3HAYUTEHHO MOBBICIIO O€30TACHOCTh KaK OTACIHLHOTO YEJIOBEKA, TaK U TPYIIITHI
POACTBEHHUKOB, COCTABJISIBILIKMX POJ WIH IieMsl. UTO, B CBOIO OUEPEIb, MO3BOIUIO
YBEJIMYMBATh YHACICHHOCTD JIFOACH KaK 3a CUET YBEIUUCHUS JETOPOIHOrO NEPUOA,
TaK U YMEHBIICHUSI CMEPTHOCTH. B 3T0 ke BpeMsi MPOU30LLI0 NPUPYUYEHUE OTHS U
YBEJIIMYCHUE BO3MOKHOCTEH OCMBICIICHHOM 3BYKOBOM CBSI3H MEXAY JIFOABMU —
TIOSIBJICHUE PEYH (2 C HeH M TOTO, YTO MBI Ha3bIBaeM a0CTPAKTHBIM MBIIIJICHHEM).

PaccmoTpum Bce 3T COOBITHS ¢ TIO3UIHIHA pa3padaTeiBaeMoii HAMH BOJTHOBOM
TEOPHUH B3aUMOJEHCTBUS CTPYKTYp U cucteM. CaMo TIOSIBIICHHE YETIOBEKA,
0071a/1a10111er0 HOBBIMH CBOMCTBAMU 110 CPABHEHUIO C €T0 MPEJAKaMH, COOTBETCTBYET
TIOSIBIICHUIO HOBOW CTPYKTYPHhI, UMEIOIIEH 0oJiee COBEPIICHHBIH TOMEOCTauYeCKUI
KOHTPOJIJIEP, TO €CTh CIIOCOOHOM Jy4Ille, YeM NPE/IIIeCTBYIONINE CTPYKTYPHI,
npeJIcKa3bIBaTh OyAyIlee U BEIpa0daThIBATh MEPOTIPUSTHS IO 00ECTICYCHHUTO
Oe3omacHOCTH. JTUTENLHOCTD CYIIECTBOBAHHMSI TAKON CTPYKTYPHI - CPOK JKU3HU
YeJIOBEKA - IIPU 3TOM YBEIUYHUBAETCS. Y BEIMUUBAECTCS TaKKe BEJIMUYUHA SHTPOIHHU-
uHGOpMAIUH, KOTOPasi HAXOJAUTCS TI0J] YIIPaBJICHEM CTaOUIN3UPYIOIIETO
KOHTpOJIJIEpa. YHacJelI0BaB OT Yepe bl MPEKOB PsiJl MOITHBIX IPUCTIOCOOUTENBHBIX
WHCTHHKTOB U TEHETUYECKHX MIPOrpamMM, 00ECTIeYMBABIINX BEDKUBAHUE, & CPEJIU HUX
TJIaBHOE — CIIOCOOHOCTH K BOCIIPO3BOCTBY M BOCITUTAHHUIO TIOTOMCTBA U
CYLIECTBEHHO YCHJIMB UX 32 CUET Pa3BUTHS KOHTPOJLIEPA-MO3ra, YEIOBEK MOTYyUII
BO3MOXKHOCTbH K YBEITHUCHUIO HH(POPMAIHH CYIIIECTBOBAHUS — TO €CTh K OoJiee
WHTEHCUBHOMY pa3MHOXKeHHI0. OqHAKO, KaK MBI YK€ YKa3bIBAJIM, TOUTH KaXKIIbIH
OTAEJbHBIN YEIOBEK YHUKAJICH TEHETUYECKH, TO €CTh YHUKAJICH €r0 MOPOKIAr0IIUI
KOHTpoJuiep. Pa3BuTHE roMe0CTaTUYECKOTO KOHTPOJUIEPA TAKKE OKA3BIBACTCS
YHUKAJbHBIM, TEM CaMbIM, CTEIICHb YHUKAJIbHOCTH JIFOJICH C pa3BUTUEM
YEJIOBEYCCKOTO OOIIECTBA YBEIIMYMBACTCS 110 CPABHEHUIO C MX TIPEIKAMU U3
JKUBOTHOTO Mupa. KaxIblil OTAeTbHBIN YeJIOBEK, KpOME TOTO, UTO OH 00J1aaeT
COOCTBEHHOW T'€HETUYECKON YHUKAIBHOCTHIO, B TEUCHHUE CBOCH WHIUBUY ATbHON
KU3HH IPUOOPETACT OTIMYHBIN O IPYTHX KU3HEHHBIH OMBIT. B cirydae oOmenus
MEX]y JIIOJIbMH, a CTETICHb 3TOT0 OOIIEHUS PE3KO YBEINYNIACH C BOSHUKHOBEHHUEM
peur, KaXKIbIi OTIEIbHBIN YeJIOBEK CMOT BOCIIOIb30BaThCs HH(popManuen u
OpYyIHUsSMH TPY/a, CO3JTaHHBIMH HE 00513aTeTbHO UM. A 3TO, B CBOIO OUYepe/lb,
YBEIMYUBAIO 00BEM SHTPONHUH - HHPOPMAIUK TiepepadbaTbiBacMOn
TOMEOCTaTUYECKUM KOHTPOJIJIEPOM YEIOBEKA — FOJIOBHBIM MO3TOM.

[IpencraBnenus pazpabaTbiBaeMOl HAMU BOJIHOBOU TEOPUHU CTPYKTYP H
CUCTEM, KpaTKO M3JI0)KCHHBIEC B IEPBOM YaCTH MOHOTPa(dUH, TTO3BOIISIFOT
MPOAHATIU3UPOBATH C CHHEPTETUYECKHUX MO3UIIUI HA KaUeCTBEHHOM YpOBHE
XapakTepHble 0COOCHHOCTH Pa3BUTHS YEJIOBEUECKOTO OOIIECTBA, HAUYUHAS C
MOSIBJIEHUS TIEPBBIX JIIOJEH, M KOHUYAsl HACTOSAUM BpeMeHeM. [Ipu aTom nosiBisieTcs
BO3MOXKHOCTh HEMHOTO 3arJITHyTh B Oyylee U PacCMOTPETh HEKOTOPBIE CIICHAPHH,
OCYIIECTBUMOCTH MJIU HE OCYIIECTBUMOCTh KOTOPBIX MOYKHO HAOJFOIATh.

IIpu nanpHEWIEM paCCMOTPEHUH B Ka4eCTBE KBaHTa Oy/IeM paccCMaTpUBaTh
OTJICILHOTO YEJIOBEKA, B KAUECTBE BOJIHEI - BCE YEIOBEYCCTBO B IIEIIOM.

3apaHee HEOOXOIUMO OTMETHTD, YTO OOJIBITHHCTBO OOIIMX TOJIOXKEHHUH BOJTHOBOM
TEOpPUHU B3aHUMOJICUCTBHUS , PACCMOTPEHHBIX BBILIEC, IPUMEHUMO K aHAIU3UPYEMOU
HaMU CUTyalyU JUIIb KAYECTBEHHO, TAK KaK BOJHA- YEIIOBEYECTBO HE TOJIBKO HE
ycrena cOpMUPOBATHLCS 32 BECh HCCIIEAYEMBIN TIEPHUOJI, HO MMEHHO B HACTOSAIICE
BpEMsl TIPOXOJIUT CTAJIUIO0 HAauOOoJiee MHTCHCHUBHOTO CBOETO (DOPMHUPOBAHUS, U TC
3aKOHOMEPHOCTH, KOTOPBIC MBI HA0JTIOJIAEM Y YEJIOBEUSCTBA MOTYT CTaTh OOIICH
OCHOBOM, Ha 06a3e KOTOPOU CTaHET BO3MOXHBIM aHAIIM3UPOBAThH MPOLIECCHI



(hopMHpOBaHUS HOBBIX CTPYKTYp M CUCTEM B pa3BuBaloleiicss BceneHHoi - To ecTh
JIOTIOJTHATENBHO OYyT CIIOCOOCTBOBATH PA3BUTHIO BOJHOBOW TEOPUH
BO3HUKHOBEHHS U CTAHOBJICHHS CIIO’KHBIX TPAHCIIOPTHO-WH(POPMALMOHHBIX CUCTEM.
[NosiBneHne yenoBedyecTBa MPOU3ONLIO HE CIIOHTAHHO 0€3 BCAKON MOATOTOBKH — 3TO
OJIMH U3 BUJOB MHTEHCUBHO PAa3BUBABLIETOCS POJA JIIOICH, KOTOPBIH 10 MOSBICHUS
YeoBeKa Pa3yMHOTO TIOUTH HE BBIICISIICS U3 UepapXuu BUIOB Onocdepsl 1 3aHuMan
OTHOCHUTEJIHO YCTOWYHMBYIO SKOJIOTHUYECKYI0 HUITY. OJHAKO KaueCTBEHHbIC
M3MEHEHUS KBAHTOB- MPAJII0JICH, KOTOPbIE MOCTOSIHHO HApacTalli, HA4aJluch, KOHEYHO
JKe HE ¢ 3apOKACHUA [IEPBOM TPYIIbI JIFOJEH, a paHblle , 2-4 MIJUITHOHA JIET TOMY
Hazaj.

Wrak, ouH U3 pooB Kjlacca IPUMaTOB HECKOJIBKO MUJUIMOHOB JIET TOMY Ha3az
NOTEPsT YCTONYMBOCTD, U IIEPELLEN B HEKOTOPOE HEYCTOMUUBOE COCTOSIHUE, BBIXO U3
KOTOpOTO U NEPEXO0] B HEKOE HOBOE, HEU36ECHHOe HaM, TIPOJOJIKAETCS 10 CUX TOP.
IToueMy 3TO NPOU30ILIO, KAKUE CUJIBI BBI3BAIM ITOT IEPEXO0J], I0YEMY UMEHHO B 3TO
BpEMs, 3TO [TOKa YTO HaM HEU3BECTHO. MM ecTecTBEHHBIH X0 OMOIOTHYECKOTro
pa3BUTUS IPUBET K TAKOW IIOTEPE YCTOMUMBOCTH, WM HEKUE BHEILIHUE KOCMUYECKUE
WK 3eMHBIE KOHTPOJUIEPHI PEINIIN, YTO IIOpa HaXKaTh HEKOTOPYIO KHOIIKY, OJJTHAKO
JIOCTaTOYHO OBICTPO IO I€0JIOTMYECKUM, 1a U OMOJIOTHYECKUM MEpKaM MpOoU3011Ia
CBSI3aHHAsI MEX]ly COOOH 11eIT0YKa U3MEHEHHUH MOPOXKAAIOLIETO0 KOHTPOJIepa- FreHoMa
MPEIKOB YEJIOBEKa, KOTOpasi B KOHIIE MPUBEJA K MOSBICHUIO HOBOTO BHUJIA, B YEM-TO
NPUHIAIHAAIGHO OTIUYAIOMIETOCS OT IPYTUX, JaKe OYeHb OJIM3KHUX T10
MIPOUCXOXKICHUIO BUIIOB OHMOC(hEpHI.

[Tpousommio ObICTpOE (XOTS U HE3HAYUTENHHOE B CPABHUTEIFHOM OTHOIIICHIH )
M3MEHEHHUE KO/1a IOPOKAAIOIIEr0 KOHTPOIIJIepa, KOTOPOe, KaKk Ha YPOBHE KBaHTa —
YeJIOBEKa, TaK, OCOOEHHO, HA YPOBHE BOJIHBI — YEJIOBEYECTBA YK€ IIPUBEIIO K
YIMBUTEIHHBIM Ka4eCTBEHHBIM N3MEHEHUSM, HOCAIIMM TI00anbHbIH 1151 Bruocdepsr,
J1a, BO3MOXKHO, BCEro 3eMHOTro I1apa, xapakrep. GakThuyecku NOsSBICHHE U Pa3BUTHE
YeJIOBEKA — OTO MOSIBJIICHUE U pa3BUTHE HOBOW obosouku 3emii — Hoocdepsl. Ot
W3MEHEHUS eIl OYeHb JaJeKH OT 3aBEPIICHUS, U MPEeABUACHUE X OMMKaUIINX U
JUIMTEIbHBIX MOCIEICTBUM JOJIKHO CTaTh OAHOM U3 IVIaBHBIX 3a/1a4 YEI0BEYECTBA B
OnypKalIeM ThICSYENIeTHH.

IIpexxne, yeM aHaIU3UPOBATh CTAHOBJICHHUE YEJIOBEKA U UEJIOBEYECTBA,
HEOOXOIMMO OCTAaHOBUTHCS Ha TOM MOTEPSBILIEM OTHOCUTEJIBHYIO YCTOMUMBOCTh
COCTOSIHMHM, U3 KOTOPOI0 Ha4aJIOCh 3TO CTPEMUTEIBHOE, KaK HaM TENEpb KaKeTc,
BUXPEBOE JIBIKEHUE (CMOTPH 4 T1aBy). B COOTBETCTBUHM ¢ JaHHBIMH 3TOJOTOB[6],
HpEeKH YeJIoBeKa KU HeOONbIINMU POIOBBIMH IPyIIaMu, J0ObIBas cebe
NpONUTaHHE COOMPATETLCTBOM U BO3MOXKHO, TpyNoeaeHneM. MectoM
IIPOUCXOKICHUS COBPEMEHHBIX JIFOJEH CUNTAETCS LIEHTpalbHAasl MU 3alajHas
Adpuka. Kak yenoBek, Tak U ero MpeaKy OTJINYaIMCh TeHETUYECKH 00yCIOBICHHON
BBICOKO arpecCUBHOCTBIO, KOTOpast, OyIy4r HaNpaBJICHHOW HAa POJCTBEHHHKOB B
ocnabneHHol Gpopme, TPUBOIIIIA K BOSHUKHOBEHUIO HEPAPXHUECKUX
B3aMMOOTHOILIEHUH B TPYIIIE )KUBIINX BMeCTE npaitoaeil. Takum o6pa3oM, B
HEeOOJIBIINX TPYTIaX - MOIBOJIHAX YCTAaHABIMBAJIACH KECTKAs HepapXHudecKas
CHCTEeMa B3aMMOOTHOIIICHHUH JIFO/ICH, CBSI3aHHBIX MEXKy CO00M COOTHOIIICHIEM
MpUKa3a-MOAYNHEHHUS. DTO MO3BOJISIIO UM, HE UMEIOIIMM TaKUX CPEACTB 3alUThI U
HaNaJeHus, KaK KJIbIKH U KOT'TH, MPOTHBOCTOSITH XUIIHUKaM. Takum oOpazom,
KBAaHTHI Pa-4€JI0BEYECTBA — MPA-JIIOIU — 00Pa30BBIBAIM HOBBIE CYNEPKBAHTHI — POIBI
Y TJIEMEHA, B KOTOPBIX yCTAHABIMBAJIACH )KECTKAsI HEPAPXHS, OCHOBAHHAS HA
CMSITYEHHOW POJOBBIMH CBSI3AMHU arpeccuu. KoHTpossep rpynmbl, COCTOSBIINN U3



OJIHOTO BO’KaKa, BO MHOTOM OIpEeIeNsil HoBeieHue rpynmsl. [Ipu 3ToM Boxkakom
CTaHOBWJICS] CaMBbIil arpeCCUBHBIN MPEICTABUTEND POJA.

Onnaxo, Hapsily ¢ arpECCUBHOCTHIO y MPEACTABUTENEH JTF000TO
OHMOJIOTUYECKOTO BH/Aa TCHETHUECKHU OMPEAEIICHO €IIe OJTHO CBOWCTBO, KOTOPOE
0000IIeHHO MOYKHO Ha3BaTh JIFOOOBBIO K OJIMKHEMY. JTO CBOHCTBO, 32 PEIKHM
MCKJIIOYCHUEM TPUCYIIE MPAKTHUECKH BCEM BUAAM KUBOTHBIX, 0COOCHHO TEM,
KOTOPBIE BOOPY>KEHBI IPUPOIHBIM OPYKHEM, CTIOCOOHBIM YOUTH MPOTUBHHKA.
ATrpecCcUBHOCTh Y HUX UMEET YETKHE OIpaHUUYEHUs], YOUTDH MPEICTABUTEIISI CBOCTO
BUJIA 3aNPEIIECHO NOPOKAAIOIINM BU KOHTPOJUIEPOM — FeHOMOM. B oTinune ot
MHOTI'MX JKUBOTHBIX, y YEJIOBEKa, MO-BUIMMOMY, U3-3a TOTO, YTO OH OMOJIOTUYECKU HE
cHa0XeH OpyAUSAMH, CIIOCOOHBIMU YOUTB APYTOro YenoBeKa (BO BCIKOM CIIydae 3TO
HE TaK MPOCTO) 3Ta reHeTHdeckas opma BUI0BOI JII0OBH OKa3aslach ciaaboi 1
JIEWCTBYIOIIEN HA JOCTATOYHO Y3KUH KPYT JIFO/IeH, BXOAMBIIHX B PO — «HAIINX». B
OTHOILIEHNH 7K€ BCEX OCTAJIbHBIX KMBOTHBIX, B TOM YUCIIE U JIFOAEH APYTUX BUJIOB U
JOJIel CBOEro BUIa, HO B YHCIIO «HAIIIMX» HE BOLIEAIINX arpeCCUBHOCTh MOTJIa
IIPUMEHSATHCS B IIOJTHOW Mepe. DTHU iBa CBOMCTBA JIFOJEH, JOCTABIIUECS UM
TEHETHUYECKH OT OJIMKAaNUIINX MPEIKOB, ChIrPaIM HOJI0KUTENIBHYIO Ul HUX POJIb HA
IepBOM 3Tarie, KOrja BUJI J0JKEH ObUT OTCTauBaTh NPABO HAa CYIIECTBOBAHUE CPEIU
OJIM3KUX BUJOB, IPETEHIOBABIINX HA TY K€ SKOJIOTHYECKYIO HUIIY, U 3aIIUIIATECS OT
MHOTOUYHMCJICHHBIX BparoB. OJIHaKo, B JaibHEWIIeM, Oarogaps 3TOMy CBOMCTBY,
YeJIOBEYECTBO ObUIO BBEPTHYTO B MyYHHY BHYTPUBUIOBBIX BOMH, CTAHOBUBILUXCS I10
Mepe ero pa3BuTHs Bce OoJiee pa3pymmuTenbHbIMy. [locneaaue cTpaniHsie npuMepsl —
nepBasi ¥ BTOpasi MUPOBbIE BOWHBI.

Wrak, onHUM U3 CBOMCTB, yHACIEIOBAHHBIX YEJIOBEKOM OT CBOMX IPEIKOB,
SIBUJIACH arPECCUBHOCTH, TO €CTh CTPEMIICHHE 00ECTICUNTh CBOE CYIIECTBOBAHUE 32
CYCT MOJIABJICHUSI I YHUUYTOXCHHUSI «IYXKHUX», JaKe €CIIH OHU OTHOCHIIMCH K TOMY K€
BU/Ty. DTOT CIOCOO BBDKUBAHUS CTPYKTYP ONTHMAJICH B )KECTKUX YCIOBHSIX
CYILLECTBOBAHMSI, KOT1a JJIsl BCEX B3aMMOJCHCTBYIOLUINX CTPYKTYp HE XBaTaeT
MaTepHaJIbHBIX CPEICTB, 00ECIICUNBAIOIINX HX CYIIECTBOBaHHE (OOMEH C MOJeM
OrpaHMYEH), U HE XBaTaeT HAKOIUIEHHBIX 3HAHUH [UIs1 TBOPUECKOTO IIPOU3BOICTBA
MaTepHagbHbIX O6sar. OcoO0eHHO 3TO OBLIO BasKHO /711 BHOBb MOSBUBILErOCs BHU/A,
CaMO BO3HUKHOBEHHUE KOTOPOI'O HapyILMUIO FOMEOCTaTUYECKOE PABHOBECHE,
CyllecTBOBaBIlee B OMocdepe, WK, B KpaifHEM Cllydyae, YCHIIMIIO MPOLIECC BBIXOAA U3
HEYCTONYUBOIO COCTOSIHHUS. .

OpnHako, eciiu Obl CBSA3U B 4EJIOBEUYECKOM OOLIECTBE JIepKaIUCh TOJIbKO Ha cIaboii
BUJI0BOH COJIMJAPHOCTH U CTPEMIIEHHH BBDKUTH B O0pbOE MPOTHB OOLINX BParos, TO
4eJI0BEYECTBO KaK BUJ HE TOJBKO HE MOIJIO Obl BOSHUKHYTh, HO HE
HPOCYILECTBOBAIO ObI CKOJIBKO-HUOY b Aonroe BpeMs. B neifcrButensHOCTH,
IJIABHBIM CKPEIUISIOIINAM BOJIHY- YEJIOBEYECTBO CBOMCTBOM, TaK XK€ KaK U JUIsl MHOTHX
OMOJIOTUYECKUX BUIOB, SIBIISICTCS YHACIECIOBAHHAS UM OT MPEIKOB —
MJIEKONIMTAIOMINX Y 3HAYUTEIHHO YCUIIEHHAS CIOCOOHOCTH K ITOJIOBOMY
Pa3MHOXXEHHUI0, K IETOPOXKACHUIO U BOCIIUTAHUIO 0 ONPEACICHHOI0 BO3PACTa CBOUX
MOTOMKOB.

CnocoOHOCTH K MOJIOBOMY Pa3MHOKEHHIO, KOTopas Obu1o HaineHa [Ipuponoit
( mmm borom) B mporniecce pa3Butus bruocdepsl, mpuBena K pacHIeIuIeHHIO 0co0ei
OJIHOTO BH/Ia HA JIBAa TUIIA — CAMIIOB U CAMOK — JKEHIIIMH U MY>KYHH y YEJIOBEKa,
UTPAIOLINX B MPOLECCE IETOPOKACHUS Pa3InuHy0 poJib. CaMIIbl ABISIOTCS
HOCHTEJISIMH aKTUBHOT'O, arpECCUBHOTO Hadaja Buaa. Cpeau HUX, U TJIABHBIM
0o0pa3oMm, cper UX KOHTPOJJIEPOB CYLIECTBYET 3HAUNUTENbHBIN pa3opoc
BO3MOXKHOCTEH — pa30poc BETMUYUHBI U CTPYKTYPbl SHTPOIIUH- HHPOPMAIUH,



YIIPABISIEMON TOMEOCTATHYECKUM KOHTPOJUIEPOM — TOJOBHBIM MO3rOM. My>KUMHBI
MIPUHUMAIOT B CAMOM JETOPOKICHHA MIHHMAJIBHYIO POJIb, JIMIIB ITepeaBas
ITOTOMCTBY CBOIO YaCTh MOPOXKAAIOIIETO KOHTPOIUIEPA — CBOKO TEHETHYECKYIO
uHopmarmro. X nmpenHasHayeHne — B OOJbIICH CTENCHH PELIeHUE PodieM
oOecrieyeHrs mpeIcTaBUTeNel BUAa, B TOM YHCIIC JKEHIIMH, ACTEH U pOAUTEIeH
NpOIXyKTaMu OOMEHa C OKpY>KalolIel Cpeoi, akTUBHAS 3aIUTa apeaa, KOTOPBI
SIBJIETCS OJIMKHUM I0JIEM desioBeka. [Ipu 3ToM OHM 0OBIYHO UMEIOT T€HETUUECKHE U
¢u3ndeckre 0COOCHHOCTH, KaK MIEPBUYHBIE, TAK U BTOPUYHBIC, OTIIMYAIOIINE UX OT
JKeHIIYH. JKEeHIIMHBI OJULETBOPSIIOT CTa0MIIbHOE Hayallo BUAA. | eHeTHUecK: u
MOP(OJIOrHYECKH MYKUUHBI M KEHIIUHBI CYyLIECTBEHHO OTIMYAIOTCA APYT O Ipyra.
DU3NO0JIOTNYECKOE YCTPONUCTBO JKEHIIMH, ONPEAEIIIEMOE IPEHA3HAYEHHON UM
IeHeTHYECKU HEOOXO0AUMOCTBIO BBIHAILIMBATh, POXKAaTh M BEIKAPMIIMBATh MOJIOKOM
CBOE IIOTOMCTBO CYIIECTBEHHO OTJIMYAETCs OT YCTpOoicTBa My>K4iH. Bo MHOrOM
OTJIMYHA UX SHIOKPUHHAsI CHCTeMa, 0COOEHHO Ta €€ YacTb , KOTOpast yrpaBiseT
IIpOLECCaMH Pa3MHOKEHUSL.

Bmecre ¢ BO3MOXXHOCTBIO IIOJIOBOI'O PA3MHOKEHUS T€HETUYECKH ONPEIEICHO Y
4eJI0BEKa U CBOMCTBO CHIIBHOM MOJIOBOM JTH00BH, JIFOOBH K POJUTENSIM, OpaThiM U
cecTpaM, a TakXkKe K JIeTAM M BHyKaM, a TaK)Ke CTpeMJIEHUE 3a00TUTHCS O HUX U
o0ecrneunBaTh UX MPUCIIOCOOICHHE K N3MEHSIOIUMCS YCIOBUAM JKHU3HU (BapHaLUsIM
noJst). OT1a TF000BB, HAPSALY C YMEPEHHOM 10 OTHOMICHHIO K OJIM3KHUM JTFOISIM
arpecCUBHOCTBIO, a TAKKE HEBO3MOKHOCTBIO B OJTMHOYKY CIIPABUTHCS CO BCEMH
TPO3SIIMMH ONTACHOCTSIMH, W OTIPEJEISUIN, HApSIAYy C arpeCCUBHOCTBIO, pa3Mephl U
MPOYHOCTH POJOBBIX OOBEANHEHUH Mpa-TI0ACH U MEePBbIX JTIOACH.

Opnnako, UMEHHO U3MEHEHHSI THIIA TIOJIOBBIX OTHOIICHUN MO OTHOIICHHIO K
MIpeAKaM U SABWINCH NIEPBBIM TOTYKOM K HOSIBICHHUIO YEJIOBEKA ( yUEHBIE YTBEPKIAIOT
YTO 3TO, BO3MOKHO, ObLIa MepBasi >KEHIINHA). DTO OTINYNE, KAK MUHUMYM, COCTOSIIIO
B HECKOJIBKMX TCHETUYECKUX MPHU3HAKAX, BO3ZMOXKHO CBSI3aHHBIX MEKIY COOOI:
VCYE3HOBEHNE BOJIOCSHOTO IMIOKPOBA HA TeEJE, MEPeEX0]] K BEPTUKAILHOMY ITOJI0KEHUIO
TeJa U CBSA3aHHOE C 3TUM pacIIMpPEHHE Ta3a, O3BOJIUBIIEE XOTS U C OOJIBIINM
TPYZOM POXKJaTh HEAOHOUIEHHBIX JeTel ¢ OOJIBIIMMHU IOJI0BaMH, MO3T KOTOPBIX MOT
pacTy U MOCIE POKIEHUS, U CaMOE ITIaBHOE, YTO CYIIECTBEHHO OTJINYAET YEJIOBEKA OT
OONBIIMHCTBA OJIM3KUX K HEMY JKUBOTHBIX, OSBJICHNE TAKOI'O CBOICTBA, KaK
TUIIEPCEKCYaNbHOCTD. JKEeHIHa Bceraa , 3a UCKIF0UEHUEM OUYEHb KOPOTKUX
IIEPHOMOB , TOTOBA K CEKCYyaJIbHBIM OTHOLIEHUSIM C MYKYMHOM. [ uniepcekcyaibHOCTb
ChIrpajia B IPOUCXOKICHUN YEJIOBEKA U B BBIJEJIICHUU €T0 B OTAEIbHBIN BUA
pelaolyo poib [6]. Y runepcexyanabHO KEHIIUHBI OSBUIOCH HOBOE Ka4eCTBO,
KOTOpOE MO3BOJIMIO €H1 pe3KO PACIIMPUTh KOJIMYECTBO CEKCYaIbHBIX CBS3EH U
o0ecrnieunTsh B OyaylIeM YelIOBEKY IIUPOKUI Tuana3oH CTEIIEHH BOCIIPOM3BOCTBA.
I'unepcexcyanpHas JKEHIIMHA MOTJla IPUMEHSTh 1BE€ TAKTUKU. Bo-niepBbIX OHa
MOJIyYHJIa TEOPETUYECKYIO BO3MOKHOCTB ITPUBJIEKATH K CEKCYATBHOMY
B3aMMOICHCBHIO KaK MOKHO OOJIbIIIEE YUCIIO MY>KYHH, YTO CHIIPAJIO CYIIECTBEHHYIO
POIb B BOBMOYKHOCTH MTPHUBJICUCHHS K BOCTIPOU3BO/ICTBY KaK MOKHO OOJBIIETO
Habopa reHoB. OTCIO/Ia MOSBIICHNUE TIEPBOI ApEBHEHIIIEH TIpodeccuu (TeTepsl B
Hpesueii [ perun mosib30BanuCh Cpeu My>KUMH OONBIIUM MOYETOM U YBAKCHHEM,
YeM KCHBI, OHU HE TOJBKO ObUTH O0Jiee HCKYCHBI B JTIOOBH, HO 1 Ooee
00pa3oBaHHEL).

C mpyroii CTOpOHBI, BCJIEICTBUE TUIIEPCEKCYATbHOCTH OJHA KEHIIMHA MOTJIa
B TCUCHHE JUTUTEIHHOTO BPEMEHH, €CIIH HE BCEH JKU3HH MPHUBJIEKATh K cebe 0JTHOTO
MapTHEPA, KOTOPBIM B TOM CIIydae HE TOJIBKO PETYISIPHO COBEPIIAI C HEM TOJIOBBIE
aKThI, HO U IIPU3HABAJI 32 CBOMX POJUBILHXCS AETEH, IPUHUMAJ Y4acTHE B UX



BOCTIMTAHUH, 3a00THIICS O HUX. Tak BHYTpH CTaJia - poJia MOSBIISIACH CIIE OIHA
MIPOMEKYTOUHAS CTPYKTypPa — CEMbSI, IPOCYIIECTBOBABIIIAS B TEYCHHUE BCETO TIEpHOa
CyIIIECTBOBAHMS YEIOBEUYECTBA. BHYTpH CeMbU CYIIECTBOBAIH YXKE HE MPOCTO
MepapXU9YeCKHe CBSI3H, a CBS3H JIOCTATOYHO CHJIBHO OTIWYAIONTUXCS IPYT OT Ipyra
KaK TI0 MOy, TaK U [0 BO3PACTY CTPYKTYP, KaXaasi U3 KOTOPHIX, HECMOTPS Ha
0JIM30CTh, 00J1aIalIa CBOMMH, OTIIMYHBIMU OT JPYTHX CBoWicTBaMU. [losBIIcHHE ceMbU
SIBUJIOCH TIEPBBIM MOIITHBIM yIapOM TI0 KPETIKOW POIOBOM MEpapXuH,
YHACJICJIOBAHHOM OT MPaTIOJIeH, OJTHAKO HE Pa3pyIInIo ee, a HA000pOT YKPEIHIIO e
CTPYKTYPY, PACIIUPHUB BO3MOKHOCTH KOHTPOJUIEPA KaKIOTO OTICTHLHOTO YEeIOBEKA
(ero roJ0BHOTO MO3ra) K CAaMOCTOSITEIbBHOMY YIIPaBJIEHUIO CBOUMHU JEUCTBUSIMH U
Y4acTUIO B 00ECTICUEHUU CBOECH CEMbH. Y CTAHOBUJIOCH HOBOE TMHAMUYECKOE
OTHOIIEHUE MEXYy Hepapxuen pojia u ero KOHTPOJIEPOM OCYIIECTBISBIIUM
JIMKTaTOPCKOE PYKOBOJCTBO, U OTACIBbHBIMU JIOABMU , 32 KOTOPBIMHU CTOSUTU UX
ceMbu. VIHTEHCHMBHO Ha4ajl pa3BUBATHCSI COOCTBEHHBIM KOHTPOJLIEP KaKI0TO
YeJI0BEKa — €ro TOJIOBHOM MO3T. DTOMY CITOCOOCTBOBAJM TAK)KE TeHETUUECKHE
M3MEHEHUS B TeJ€ JKEHIUHBI — PACIIUPEHUE Ta3a U POXKACHHUE IeTel C
HE3aTBEP/ICBIIUM YEPETIOM, UTO MO3BOJISIIIO 00ECTIEYUTh MPOIOIHKEHHUE POCTa
TOJIOBHOTO MO3Ta U MocJie poxaeHus pedeHka. Takoro pedbeHka He0OX0AUMO OBLIO
BOCTIIUTHIBATH OOJIbIIIEE BpeMs. ITO ke YAJIMHUIO U CPEAHUN BO3PACT YEJIOBEKA MO
CPaBHEHHMIO C €r0 NPEIKaMH, YMEHBIINIIO "4acTOTy" CMEHBI MOKOJIeHHUH ("yacToTy"
YEeJI0BEYECTBA KaK JUTOIBHON BOJTHOBOW CTPYKTYPHI, YMEHBIIIIIO 'TOMYIISIIIHOHHYIO
SHEPTHI0" OTJEIHHOTO YEJIOBEKa, HO ITO3BOJIMIIO 32 CUET BEDKUBAHUS OOJBIIETO YHCIIa
JOJIeH YBEIMYNUTh CYMMapHYIO BOJTHOBYIO SHEPTHIO desoBedecTBa. OqHOBPEMEHHO
MIPOUCXOWIIO YKPETICHUE CEMBH.

Pa3zBuTHe Mo3ra M yCIIO)KHEHUE B3aMMOOTHOIICHHI BHYTPH POja, OCOOCHHO
MOSIBJICHUE YJICHOPA3/IClIbHOM PEyH, a TAK)Ke HeTpephIiBHAS O0Oph0a 3a BEDKMBAaHUE
MIPUBEIH K CIEAYIONIEMY ITAIly Pa3BUTHS TOJIOBHOTO MO3Ta, & C HUIM W aKTHBHOM
JIeATeTLHOCTH YelloBeKa. YeoBeK Haval He TOJBKO T00BIBaTh ce0e MUILy, HO U
CO3HATENILHO U3MCHSATH OKPYKAIOIIYIO IPUPOLY C IS0 00CCTICUCHHSI BO3MOXHO
Oombiieii 6e3omacHocTr. K 7TOMYy BpeMeHH, BO3MOKHO, OTHOCUTCSI IPUPYUCHHE
JIUKUX XKUBOTHBIX, OBJIaJIEHUE OTHEM U, YTO CaMOE TJIaBHOE — HA4yajio TPYJOBOM
JeATETbHOCTH, TO €CTh AESITEIIbHOCTU MO CO3/IaHUIO U MCTIOIb30BAHUIO CO3IaHHBIX
YeJIOBEKOM M3 MPUPOJIHBIX 0OBEKTOB OPYIUM Tpy/a U TOOBIYN MPOTUTAHUS.

Omo ouens sadrcHbIIL WA2 6 JHCUZHU Ye108€Kd, MAK KAK 4el06e4ecKull
KOHmMpPOJnep — 20106H0U M032 HAWlesl U PA36UJI 00 ZUZAHMCKUX PA3MEPOE noOYmu
He peanu308anHple panee GONbUMUHCINEOM HCUBOMHBIX NymMU 00ecneueHus
coOcmeeHHoIl 6e30naACHOCIU — Ye1eHANPaAGeHHOe U3MEHEeHUe CIPYKMYp noi,
daxkmuuecku noposcoenue HOGbIX 00BEKM OB, He CYUECHB06ABUIUX PAHEE 6
Ilpupooe.

UYenorek ctai TroprioM. [TosiBiieHHE KaXI0T0 TAKOT'O HOBOT'O 00BEKTA U
WCITOJIP30BAHUE €r0 B IOOBIYE CPEJCTB MUTAHMUS U 3aIIUTE OT BPAaroB MPUBOIUIO K
MOSIBJICHUIO 3HAYUTEITHFHOTO KOJUYECTBA HOBBIX OJarOMPUSATHBIX IS Y€JI0BEKa
BapUAHTOB B IeNOYKe OM(ypKAIIMOHHBIX COOBITHH, B KOTOPBIX Y4aCTBOBAJIH JIFOJIH.
OTO0 yBEIMUMBAJIO SHTPOIHIO- HHPOPMAITUIO, YIIPABISIEMYIO KOHTPOJIIICPOM YEJIOBEKa
— TOJIOBHBIM MO3TOM, ¥ OJTHOBPEMEHHO YBEITNINBAJIO BEPOSTHOCTh HACTYILIICHUS
TaKUX UCXOJIOB OyMyIINX COOBITUH, TIPH KOTOPBIX YEIIOBEK HE TOJHKO BDKUBAI, HO H
CMOT TPOU3BOJUTH BCE OOMbITee M O0IbIIIee KOITUISCTBO MOTOMKOB. [1pu aTom
O/THOBPEMEHHO Pa3BUBAJIACh YEIOBEUECKAs peUb, BKIFOUAS B 0OMXO]] HE TOIHKO
00BEKTHI U TIPOIIECCHI IPUPOJIBI, HO U T€ HOBBIE OOBEKTHI U MTPOIIECCHI, KOTOPHIC
BBIYMBIBAJI U PEAJIM30BBIBAJ caM denoBeK. KaxpIil uenoBek, MpuayMaB HOBOE



OpyA¥e WX MPUOOPETS HOBBIM HABBIK, CTAHOBUJICS B STOM OTJIUYHBIM OT JIPYTHUX,
CTaHOBHWJICS JIMYHOCTHIO, IPHOOPETAII HOBOE 3HAHUE, BCE O0JIee CTAHOBHIICS
YeJI0OBEKOM - HHIUBUIYaIbHOCTHI0. OOMEH HOBOM MH(OpPMALUEH, IPOUCXOIMBIIHIA
BO BCE€ OOJIBINEH CTETIEH! MPH ITOMOIIHX S3BIKA, TTO3BOJIST OJTHOBPEMEHHO Pa3BUBATH
SI3BIK, @ BMECTE C HUM M aOCTPaKTHOE MBINICHUE (MBIIUICHHE BCE O0siee 00IuMu
KaTEeropusiIMH), YTO TIO3BOJISUIO YBEIMUUBATE 00BEM SHTPONTUHU-UH(OPMAITUH,
YIIPaBIISIEMON OTIEIHHBIM YEIOBEKOM M UEIOBEUECTBOM B 11e7ioM . Kpome Toro,
SI3BIKOM TIEPEIaBATNCH AJITOPUTMBI TEX JICHCTBUM, KOTOPBIC HEOOXOAMMO OBLIO
BBITIOJIHATH TPU OCBOCHHUH HOBBIX TexHOJIOTHH. [lepenada HOBBIX TEXHOIOTHHA OT
YeJI0BEeKa K YEJIOBEKY BO-TIEPBBIX Pa3BHBalla MHIMBUIYaIbHBIA TOMEOCTATUYECKHA
KOHTPOJIJIEP KaXKI0r0 OTAEIBLHOTO YeJI0OBEKa, MO3BOJIsIa KaX0My, OCHOBBIBAsACh Ha
NPUOOPETEHHBIX 3HAHUAX, IPUAYMBIBATH HOBBIC OPY/IUS TPY/Ia U TEXHOJIOTHH, a BO
BTOPBIX, TIepeiaBasi HOBYIO HH(POPMAIMIO KOHTPOJUIEPY POja Uil MJIEMEHH,
OpPTaHU30BHIBATh KOJIJIEKTUBHBIE AEHCTBUS MO peajnu3aliid HOBbIX TEXHOJOTUNA. DTOT
Mpoliecc, HAYaBLINICS MPAKTUYECKU C TTOSIBJIEHUEM YEJIOBEKA SIBIISIETCS TJIaBHOM
JBIXKYIIEH cUIION B pa3BUTUU ( @ B HEKOTOPBIX CIAy4asx U Jerpajalun)
YenoBeveckoro oomiecTsa.. Bcé€ nanpHeiiee pa3BuTre 4enoBeKa U 4elIOBEUeCTBa
CBSI3aHO, TJIaBHBIM 00pa30M, C pa3BUTHEM TEXHOJIOTUN U 00eCTeYnBaEMON ATUM
Pa3BUTHUEM BO3MOXKHOCTHIO MPOKOPMUTH U 00ECTIEUNUTh BEKUBAEMOCTh KaK MOXHO
0OIIbIIEr0 YKCIIa Joach. Pa3BUTHE TEXHOJIOIHI - 3TO CO3JaHHE HOBOI'O, HE
CYIIECTBOBABIIIETO PaHee MUPa OOBEKTOR U MPOIIECCOB, OCHOBHAS 1EJTb KOTOPOTO -
MOBBICUTH 06€30MMaCHOCTh KaK MOXXHO OOJIBIIIETO YHCIIa J0ei. XOTS STOT MPOIIECC
MIPOXOIWII HE TJIAJIKO, C MOAheMaMH U MaJACHUSIMH, C KPU3UCAMU U JaKe
pa3pyIICHUSIMU CO3JaHHOTO paHee, KaK MOKA3hIBAIOT JJAHHBIE JTHHAMHKYU POCTa YHCIIa
JIOJICH W KOJIMYECTBA YIPABIIAEMOW UMHU SHTPOIUU- HH()OPMAIINH, OH HHTETPATLHO
WMeET 70 TIOCIICTHETO BPEMEHH yCKOPEHHBIN TEMIT U HOCHUT Ceivac XxapakTep
pexuma ¢ oboctpeHueM [7]

B cBs31 ¢ mosiBIIEHHEM TEXHOJIOTHYECKOTO MHPA BEIel U TPOIECCOB BCTA
BOIPOC 00 MX XPaHCHUH U UCITOJIb30BAHUY, BEJ[b OHH JABAJIN OTICITHHBIM JIFOJISIM,
CEMBbSIM WJIM POJIaM CYIIECTBEHHBIE IPEUMYILIECTBa B BbhkUBaeMocTH. [losBunach
npobiieMa COOCTBEHHOCTH | €€ Biajienblia. [lepBbIM CyIIIeCTBEHHBIM PE3yJIbTaTOM
ATOTO HAYaBIIIETOCS MPOIEcca SIBUIICS TIEPEX0/] JIFOJIEH OT YNCTOT0 cOOUpaTeNnsCTBA U
TPYNOEEHNUs K OX0T€ CHayala Ha MeJIKHUX, a IIOTOM U Ha KpYIHbIX 3Bepel. [lepexon k
0XOTE MPUBEN K HOBOMY U3MEHEHHIO POJOBOM HEepapXUH, a CIEeI0BATEIbHO U
CTPYKTYpHI yIpaBieHus 1 (pyHKIIMOHUPOBAHUS POJIOBOTO KOHTpoepa. [Ipouzomnuio
paszzienieHue Ha HanOoJsee CUIIbHBIX U AKTUBHBIX JIFOJIEH POja, 3aHUMAaBIITUXCS OXOTON
Y YXOJMBIIMX Ha JAJE€KUE PACCTOSHUSA B Jieca U CaBaHHY. JeaTenbHOCTh TAKOTO pojaa
TpeboBana abCOIIOTHO COMIACOBAaHHBIX MPO(ECCHOHANBHBIX ICHCTBUN. DTH JOIH
MPUHOCWIIA OCHOBHYIO MHIIY POJY, ObUTH HanOosee CUIbHBIMU M arpeCCUBHBIMH,
Cpey HUX BBIIEISUICS TWIaBa poja. Jlpyras 4acts poja, BKIIoyaromias 0oee ciadbix
MY’KYWH, CTAPUKOB U KCHINWH, 00€CcIeurBalia JOKaIbHYI 0€30MMacHOCTh XKIIIAIIA,
3aHUMAaIach COOMPATEIHCTBOM BOJIM3H JKUJIUINA, BOCITUTAHUEM JIETEH.

ITo muenuto A. M. Xazena,[3, 35] mosBUBIIasICS BOZMOXKHOCTh COXPAHCHHSI
JKU3HH CITA0BIX MYXKUYHH CHITpajia BAXKHYIO POJIb B HHTEIUIEKTYAIbHOM Pa3BUTHH
YeJIOBEYECTBA, TaK Kak (PU3MUeCKH c1adble MY>KUHHBI, CIIOCOOHOCTH KOTOPBIX
MHTEJUICKTYyaIbHOMY TBOPYECTBY OKA3bIBAETCS BHIIIC, OCTABAsICh B PAllOHE CTOSHKHU
poJia, B TO BpeMsI Kak OXOTHUKHU HAJ0JIT0 YXOIWIIU B JIeC, IMETH 00Jiee CBOOOTHBIH
JIOCTYTI K TUTIEPCEKCYATbHBIM KEHIITMHAM.

BombIryro poias B BOCIUTAaHUY JIETEH UTPaJIA U CTAPUKH, OBIBIIIME BOMHBL. Kak
MEPEKUTOK 3TON TPAIULIUU B TEHETUYECKOM MaMsATH COBPEMEHHBIX MIIA/ICHIIEB



coxpansieTcs 00JMK MOKUIOT0 MYX4YHUHBEI [6]. TakuX MoKuiIbIX My>KYUH B poay ObUIO
HEMHOT0, OOJIBIIMHCTBO U3 OXOTHUKOB HE JOXKUBAJO A0 crapoctu. Ho Te, KoTopeie
JO’KMBAJIH, CTAHOBHJIUCh HOCUTENISIMU KOJUIEKTUBHOM MaMSTH POAa, epeJaBaBLIINMU
3Ty NaMATh AeTsIM. IMEHHO 3/1€Ch, HAXOATCS UCTOKY PEJIUTHH U CBSI3aHHOM C HEM
Mopanu. MHtepecHo, 4To, Kak yTBexaaeT Asuekcanap Mens [55], B peaurusix caMmbix
JIPEBHHUX JIIOJIEH PUCYTCTBYET BOCIIOMHHAHHUE O €AMHOM MPOUCXOKICHUH
YyeJI0BEYeCTBa, uaesa equHoro Tropua- bora, KOTOpoMy MOAUYUHSIOTCS BCE JIFOAU U BCS
OnyIIEBJICHHAs U HEOAYyIIEeBIeHHAs! nmpupoaa. ONbIT CTAPUKOB, IIepeaaBacMblil
BMECTE C PEUbIO [0 HACIEACTBY, 3aKPEIIsI O3UTUBHBIC AIIEMEHTHI JESTEIIbHOCTH
BCEro poja U, Oy1y4H JOMOJHEH HOBBIMM 3HAHUSIMU, TIOTy4E€HHBIMH WIEHAMU POJia B
HOBBIX 00CTOSITENILCTBAX MOMOJIHSUI UX NaMsTh. TeM caMbIM, OJJHOBPEMEHHO C
pa3BUTHEM KOHTpOJIIEpa KaKA0ro OTAEIBHOIO YeJI0BEKa, Bce 601ee MHTEHCUBHO
CTaJl pa3BUBATbCs KOHTpOJUIEp poaa. Takum oOpa3oM, B pojax MOSBIAIOCH
NIEPBUYHOE pa3JeJICHUE JIIOJEH Ha OXOTHUKOB (& 3aTEM BOMHOB), IVIaBY POJa,
KOTOPBIH 4acTO OJTHOBPEMEHHO ObUI JIyYIIIMM OXOTHUKOM, MY/APBIX XpaHUTENeH
TpaauLUi U MOPAJIK, KOTOPBIE ITOCTENIEHHO NIPEBPALAJINCH B PEITUTHO3HBIX AeATeleH
U SIBJSUIACH HOCUTEISIMU POJOBOM IAMSTH, U HAPOJ - BCEX OCTaJIbHBIX,
3aHUMAaBIIUXCS 00eCTIeYeHNEeM TEKYILETo CyIECTBOBaHUS Poja. DTO pacilleIuieHHe,
BUJIOU3MEHSSICh U Pa3BUBAsACh CYLECTBYET U B HACTOSIILIEE BPEMs], UTPasi OTPOMHYIO
poJib B 00ecrieueHnu CTaOMIBHOCTH YesioBedeckoro obmecrsa. Henp3st ckazate, 4To
TaKOe pacUIeTyICHUE SBIISETCS )KECTKUM. B mpUHIIMIIE, OUH U TOT K€ YEJIOBEK B
MPOIECCE CBOCH KU3HH MOJKET OKa3aThCsl B Pa3IMUHBIX CJIOSX (Kaccax) oOIecTra.
Ho Bce e 0HO CyIIecTBOBAIIO U CYIIECTBYET U MIEPENTH U3 OJHOTO CJIO0S B IPYroi
OKa3bIBaeTCsI 0OBIYHO HE CTOJb MPOCTO.

[Iepexoa oT yucTOro COOMPATEILCTBA K OXOTE HA KPYIHBIX 3BEPEl UMEII elle
OJTHO OYECHb BAXKHOE MOCIIE/ICTBHE, KOTOPOE 00yCIOBMIIO HOBBIC THITHI PACIICTUICHUS —
OJIMH U3 HUX, UMEBIINN T€HETUYECKYIO IPUPOJLY, MBI PACCMOTPHUM cervac
noapoOHee. [IepBOOBITHBIN YeTOBEK YHACIEIOBAI OT CBOUX MPEIKOB, KaK U JIOOBIE
NPEeACTaBUTENN HAPOXKIAFOIIETOCs OMOIOTMIECKOro BHIa O1aroaaps oJIoBOMY
Pa3sMHOXKEHUIO I0CTaTOYHO OoraThlii HAOOpP MEPBUUHBIX F€HOB, YTO TAKKE SIBHJIOCH
OJTHOM M3 MPUYUH CIIOCOOHOCTH YesIoBeUeCTBa K BhKHMBaHUIO. OJTHAKO, 1abHelIIee
pa3BUTHUE YEJIOBEUECTBA U PACCEIEHHE €0 110 MOBEPXHOCTU 3€MIIM IIPOU30ILIO
CTOJIb CTPEMUTEIIBHO, YTO 33 BCE BPEMsI CBOETO CYIIECTBOBAHUS YEJIOBEK HE CyMell
CKOJIb - HUOY/Ib 3HAUUTEILHO U3MEHUTHCSI TEHETUUECKHU (XOTS HEKOTOPbIE H3MEHEHUS
HO-BUIUMOMY , BCE K€ MMPOUCXOAT).. MBI Bce BMECTE MMeeM Habop 'eHOB, HEe
CHJIBHO OTJIMYAIOIIMIiCS OT FeHOTHIIA EePBOOBITHBIX Moaeil. [ToaTomy reHernueckoe
pacIleIUIeHHE JIF0IEH BO BpeMs IIEPBUYHOTO pacCceleHus 0 3eMJle, 3aKOHYUBILIETOCS
npumepHo 10-15 Teicsad €T TOMy Ha3aja , UMeNo, B OCHOBHOM, XapaKkTep
HOCTENEHHON NoTepu pazHooOpa3us reHoB. Kak yTBep:kaatoT ceifuac reHeTHKH,
HanOOJIBIINM pa3HOOOpa3reM TeHOB 00J1aJaf0T MOTOMKH ITEPBOOBITHBIX JIFOICH ,
nposkuBaromue B Adpuxe.[6]
[epexom k 0X0Te O3BOJIMI JTFOISIM, TIEPBOHAYAIBGHO KUBIIUM Ha HEOOJBIION
TUTOIIA/IM B IIEHTPAJIbHON 1 3ananHoi Adpuke, B TeueHne npumepro 100 Toicsd et
paccenuThbes o Bceld Adpuke U BbliTH B paiioH [lanectunsl u bmwkaero Boctoka.
Opnaxo, 3T0 pacceneHue ObIIO HE CTOJb IPOCTHIM. Beab TOT ke apean yxe 3aHUMaJn
MOSIBUBIIMECS PaHEE W 3aHUMABIINE Ty € 3KOJIOIMUYECKYI0 HHUIY MpeaKu roaeil. 1
371€Ch 0COOYIO POJIb ChITpasia BHICOKAS arPECCUBHOCTD YEJIOBEKA, HATIPABJICHHAS HE
TOJILKO Ha TPEICTABUTENCH BpaXXIeOHBIX BHIOB, HO M Ha OJIM3KHE BB, a TAKXKE HA
«HE HAIIUX» MPeJICTaBUTeNIe CBOETO BHIA.



CBs13aHHOE C pa3BUTHEM OXOTHI yIYUIICHHE YCIOBUI KU3HH MTEPBOOBITHBIX
JIOZIeH IPUBEJIO OJHOBPEMEHHO K YBEJIIMUCHHUIO POKIAEMOCTH M YMEHBILICHHUIO
CMepTHOCTH. PacTyliemMy HaceleHHIO JII0/Iel He XBaTal0 CTaporo apeasa pacceeHus
Y TPYIIIbl aKTUBHBIX MOJIOABIX JIFOAEH BO IJIaBE C HOBBIMU BOXKaKaMH, HO UMEBILIHUE
OCHOBBI TPaJIULIMI CTAPOTO POJIa TOCEISUIMCH Ha HOBBIX MecTax. Poxnanich HOBbIE
CYIIEPKBAHTHI, HOBBIE POJIBI U UX 00beIMHEHUS — uieMeHa. [Ipu 3Tom pactymee
YeJI0BEYECTBO CTAJIO MIOXOKUM Ha CBOOOIHYIO BOJIHY CYIIEPKBAaHTOB — POJIOB. DTOT
LEMHON MPOLECC MPUBEI K MOCTEIIEHHOMY PACCEICHUIO YEIOBEYECTBA 110 BCEMY
3eMHOMY LIapy.

OHOBPEMEHHO C OCBOEHHEM HOBBIX 3€MeJb IPOUCXOMIO IPUCHIOCO0IEHNE
Jrofied K HOBBIM YCJIOBHUSIM, IPUOOPETEHHE HOBBIX 3HAHUN M YaCTUYHOE 3a0bIBaHHE
ctapbix. Kpome Toro, npoucxoausia noreps Habopa reHoB, BIOCJIEACTBUU
CKazaBLIAsCs Ha Pa3sBUTUU HAPOAOB, HAaMOoOJIee aeKO YyIIEAINX OT
NEPBOHAYAJIBHOrO apeaysa. MecToM, C KOTOpPOT0 Hayajloch 3TO pacllCIUIEHHE U
reorpaduueckas quddepeHunanys, ABiseTcs, No-BUANMOMY, HbIHEIIHUI BrvoxkHuit
Boctok. O4yenp HeOobIIME TPYMIbI J0AEH, OMU3KUX POJICTBEHHUKOB, €CTECTBEHHO
001aJaBIIMX HEKOTOPBIMU CNIEHU(PUUECKUMU T€HETUYECKMMU 0COOEHHOCTSIMH,
OTpakaBIIMMHUCS, B OCHOBHOM, Ha UX BHEIIHEM BHUJIE, BBIIEISUIUCH U3 OCHOBHOM
MAacchl YeJIOBEUECTBA, M YXOAWUIU B Pa3HBIX HAIPaBJICHUSIX OCBaUBaTh HOBBIE 3EMJIN.
VIMeHHO OHM MOJIOKHUIIM Havajlo HOBBIM pacaM. JTa MUTPALUs Hadajach MPUMEPHO
30-40 ToICs4 €T ToMy Hazaa. YacTs Jo[el, COXpaHUBILUX TEPBOHAYANBHBIN YEPHBII
BeT, MUrpupoBaia u3 CeBepo-BOCTOUHON AQPUKH N0 I0)KHOMY TTOOEPEKBI0 A3UH
uepe3 Unauto, Uunonresnto B ABcTpanuto. X moToMKaMu SBISIOTCS IPaBUIBI B
Wnpnun u abopurensl ABCTpany.

[pyras BeTBb yenoBedecTBa, MOJIOKUBINAS HAYAJI0 MOIIHOM JKEJITOH pace,
3amoJTHMIIA BCIO OcTaBIIyrocs 9acTh Asuu ¢ Cesepa Ha 0T, 1, moOpaBmmch 110
HeIHeHIHero bepruHrosa mposusa, nepedpanach B AJISICKY, a 3aT€M, 110 I0pOre Bce
Oosee Tepsis reHodoHA, fodpanack 1o KOxHoit AMepuku. bemas paca paccenuiack, B
ocHoBHOM B EBporie u Llentpanbnoit A3un, rae uM Npuiuioch BeIACPKATh
JUIMTEIbHYIO KOHKYPEHLHUIO ¢ 3aceisiBIIMMU EBpony HeanaepTaibLnamu. Panpie
CYMTAJIH, YTO HEAHIEPTAJIbLIbI ABIISAIOTCS HENOCPEACTBEHHBIMU IIPEJKAMU YEJIOBEKA.
OpHako, MocjaeIHIE UCCIIeI0BaHUs TOBOPST, YTO NEPBOOBITHBIE JTIOU U
HEeaH/epTaJIbLbl )KWIN B TEUEHUE HEKOTOPOI'O BPEMEH COBMECTHO B EBporie u Ha
Bmmwxuem BocToke, He cMelInBasCh FTeHETHYECKH. [6].

PacoBoe pa3nenenue 3akoHUMI0Ch NpuMepHo 10-15 Thicsy 1eT ToMy Hazas.
OpnnHako, 3TO HE 3HAYUT, YTO B ITO XKE BpeMs Ja U IO3IHEE HE MPOUCXOJUIIO PACOBOTO
cMmenieHus. OHO IPOUCXOAMIIO U IPOUCXOANT IIOBCEMECTHO HA I'PAaHUIIAX apeasioB,
3aHUMAaEMbIX pa3IMuHbIMU pacamu. Hanbosnee HHTEHCUBHBIM 3TO CMELIEHUE CTaJIO
H0CJIE€ BEIMKUX reorpaMueckx OTKPBITUH , MPOJOIKAsACh BO3PACTAIOIINM TEMIIOM B
MOCJICAHUE CTOJIETHSI U ACCITUIICTHS.

OpHuM 13 TIIaBHBIX MECT CMELIEHHs Pa3IM4HbIX pac aBisaack UHaus, B
KOTOPOM 3TO CMeIlIeHne ObUIO CBSI3aHO C TPAruueCKUMHU COOBITUAMU BO BpEMEHa
3axBara BiacTu B MHanu apusaMu, NpULISAIINMH B BUJIE CIEAYIONIEH, 3HAUNTEIBHO
OoJtee TO3IHEH BOTHBI M3 IEHTpanbHO A3un. BooOie, nenTpansHas A3us
MOCTOSTHHO SIBJISUIACh 30HOW BOMH M CMEIICHHUS IEPBOHAYAIBHO Pa3Ae/IBLINXCS
CTpaH M HapoOJAOB. SBIsETCS OHA TAKOBOW U cenyac.

HoBas mo1rHast BoJiHa pacoOBOTr0 CMEILIEHUS, OHOCTHIO IIEPEBEPHYBLIAS
B3aMMOOTHOILICHUS JIFOICH PA3IMYHBIX Pac U €lle pa3 MOKa3aBIIasi YeJIOBEYECTBY €ro
TeHeTHYECKOe eIUHCTBO, HaYa1ach ¢ MOMEHTa OTKpeITUs Komymbom Amepuku .
Jlroqu Genoit packl, 3aXBaThIBABIIKE B KauecTBE pPaboB ¢ cO00M Jtojiei YUepHOH pachl,



a UMEHHO 3TH paObl UMEIOT HauOOoJIbIIEe MPABO TOBOPUTH O CBOEM PACOBOM
NPEBOCXOJICTBE, CHJION 3aHUMaNH 3eMiH, yxe 6oree 20000 et 3aceneHHbIe
MPEICTAaBUTEISIMU KeJTOH packl. CMEIIEHUE JOIT0€ BPEMS COITPOBOXKIATIOCH
B3aMMHBIM YHUYTO)KCHHEM U HaBSI3bIBAHUEM BOJIM OJHUX IpyruM. OJHAKO, UMEHHO
3TO CMEUICHHUE MOKA3aJI0 JIIOIAM , YTO UX NPOUCXOKACHUE EIUHO U KAXKIbIM YeIOBEK
UHIMBUIyalIeH, 001a1asi TEMU YHHKAIBHBIME CIIOCOOHOCTSIMH, KOTOPBIE JAETAI0T €ro
YenoBekom.

PacoBoe paccnoenue (paccioeHne TUIOB MOPOXKAAIOIIET0 KOHTPOJLIepa)—
JUILb OIMH U3 HEMHOIHMX, M BOBCE HE CaMBIi INIaBHBIM PE3yJIbTaT IEPBUIHOTO
paccesneHus JIroIed 110 NOBEPXHOCTH 3eMIIH. | TaBHBIM sABUJIACh IOATOTOBKA HOBOTO
3KOHOMMYECKOT'0 CKayKa, Ha3bIBAEMOI'0 HEOJUTUUECKHUM, B PE3YJIbTATE KOTOPOI'O
JIOM OT cOOMpaTeIbCTBA M OXOTHI B TEX MECTaX, KOTOpPbIE ObUIN JUISl TOr0
HPUCTIOCOOJIEHBI, MEPELUIN K CKOTOBOJICTBY U 3€MIIEIEITHIO.

I'eorpaduueckoe paccenenue aoael NPUBENIO HE TOJIBKO U HE CTOJIBKO K
pacoBoMy pacciioeHHIo. [Ipexe Bcero nponsomuio paccioeHue A3bIKOB.

Ecnu npuHATE paCCMOTPEHHYIO BBIIIE MOAEID PACCEJICHUS, TO MBI [I0Jy4aeM
CIIEIYIOIYIO UHTEPECHYIO KapTuHy. IIycTh HMEEM HEKOTOpPBIN, IEPBOHAYAIILHO
KOMITaKTHBIN apeall pacceseHHs, B KOTOPOM UMEIOTCS OJ1aronpHusaTHbIE YCIOBHS
cyuiecTBoBaHus. Ero okpyxaer HeKoTOpas IUIOIaAb, TJ€ YCI0BUS HEOIaronpusTHbI
JUTSE 5Kn3HU mogei. KonmnuecTBo e, MpoKMBaIOLINX B ’TOM apeasie, UMEIoLINX
MEXIy COOOH Ipy’>KeCTBEHHBIE, a HHOT/IAa U BpakIcOHbIE B3aMMOOTHOIIICHHUS,
MOCTETNEeHHO pacTeT. MiM mepecTaer XBaTaTh MUIIY, OHH HAYMHAIOT eI11e OoJIbIIe
BPXKI0BaTh MEXTy co00i. YacTh M3 HUX B CHITY T€X MJIM WHBIX MPUYHH OKA3bIBACTCS
W3rHaHHBIMU U3 00IIETo apeana OOMTaHus, a, MOKET OBITh BCIICACTBUE CBOCH
AKTUBHOCTH IPOCTO YXOAMT HA TIOMCKU HOBBIX 3eMelb. OIHAKO, BOJU3U TaKUX
OJarONPUSTHBIX YCIOBUI HET W PUXOAUTCS, IPEOI0JIeBasi BpaKACOHYIO HOBYIO JUIS
ce0s1 cpey mepeMeraTbess 1 00ycTpanBaThesi HA HOBBIX MECTaX, yAAJIEHHBIX OT
NpeAbIYIINX, TPEOYIOINX HOBBIX HABBIKOB, HOBBIX OPYIHiA Tpyna, 00pHObI ¢
HOBBIMHU NPOTHUBHUKaMHU. CBSI3b CO CTAPBIM apeajoM MOCTENEHHO IPEPHIBACTCS.
Mensercs ele He O4eHb pa3BUTHIHN SI3bIK OOLIEHUS, JIFOAH, KOTOPbIE OCTAIUCh Ha
CTapoM apeajie CTAHOBSTCS «4y>KHUMHU», IIOCTENIEHHO 3a0bIBAOTCS CTapble 00bIuay,
HOSBJISIOTCS HOBBIE, O0Jiee NPUCTIOCOOJIEHHbBIE K HOBBIM YCIIOBHSM XHU3HU. Ennnas
penurusi, oObeANHSABINIAS 101 HA IEPBOM 3TaIle, CMEHSIETCs 00JIbIINM
KOJIMYECTBOM PEJINTHO3HBIX BEPOBAHUM, Pa3IUYHbIX I JHOACH, KUBYIINX B Pa3HbIX
reorpaguueckux ycioBusx. [10sBIAIOTCS HOBBIE POJIBI U IJIEMEHA, HOBBIE STHOCHI.
Bo3HuKaeT S THUYECKOE JIENEHUE JII0IEH, KOTOPOE, XOTs U ONPEAEISETCSI BO MHOTOM
PacoBBIMHU, SI3BIKOBBIMH, KYJIbTYPHBIMHU U PEJIMTHO3HBIMU OTIMUUAMU, HO HE
OIpeAEeAeTCs OJIHOCThIO HU OOHUM U3 HUX. YenoBek caM omnpeesnseT, K KaKoMy
3THOCY OH OTHOCHTCS.

ITo muenmnro JI.H. I'ymuneBa STHUUECKOE pa3IeeHUE JIIOACH SBISETCSA OHOM U3
€CTECTBEHHBIX (hOpM CyOCTPYKTYp, CO3/1aBaeMbIX desioBeuecTBoM. [1o ero MEeHMIO,
TaK K€ KaK 4eJIOBEK, POXKIACTCsl, Pa3BUBAETCS, BCTYIIAET B MOPY 3PEJIOCTH, CTAPEET U
YMHpPAET, CBOH CPOK KU3HH UMEIOT U 00pa30BaHHBIC JIFOJJbMH STHOCHI, KOTOPHIE B
CBOIO 04Y€peb, 00bEIUHSIIOTCS B CYNIEPITHOCHL. DTHOCHI, CYHNEPITHOCHI 3TO HE
TOJILKO COBOKYITHOCTH JIFOJICH, CUNTAIOIINE CE0s «HAIIMMU», HO ¥ TeorpaduaecKas
cpena, B KOTOpOoil OHU (OPMHUPYIOTCS, 00yCIaBIMBaIOIas UX 0COOBIH IS KaKI0Tro
3THOCA STHUYECKUH XapakTep. OAHAKO , STHUYECKHE U CYNIEPITHUUECKUE CTPYKTYPhI
HE SIBJISIFOTCS CTOJIb KECTKUMH CTPYKTYPaMH, KaK, HalpuMep, YeJIOBEK, MU JIaKe BCE
YeJI0BEYECTBO, KaK SAMHBIA BUI. DTO CBOOOIHBIC HE BIOIHE COPMHUPOBABIINECS
HOJIBOJIHBI, CKOpee ncuxosiorndeckue gpopmanuu. OQHAKO, €ClIU 3TU MCXO0I0THYeCKHe



CBSI3M MOJKPEIISIOTCS PAa3JIUYUEM B Teorpa@UUIECKUX YCIOBUAX, KYJIBTYPHBIX
TPAIUIISIX, PEIUTHO3HBIX BEPOBAHUSX, 4 TAKKE OPTaHU3AIMOHHBIM YCTPOUCTBOM
JIIOJICH, COBMECTHO ce0s1 00€CTICUHBAIOIINX, TO OTH STHUYCCKUE TPU3HAKU
CTaHOBATCS 0oJiee YeTKO O(hOPMIICHHBIMH B BHJIC TOCYIAPCTBEHHBIX UEPAPXUICCKUX
CTPYKTYP, YIIPABISAEMBIX U3 OJTHOTO IIEHTPA U SBIISTFOIINXCS 3HAYUTEILHO OoJee
YETKO BBICISIEMBIMHA 00bEKTaMU, UMEIONTUMU TOCYIaPCTBEHHBIE TPAHUIIBI, KOTOPHIE
OHM 3alUIIAI0T BCEMHU JOCTYITHBEIMHU UM cpencTBamu. [ ocymapcTBeHHBIC
00pa3oBaHMs MOSBIIIMCH MPAKTHYESCKU OJTHOBPEMEHHO C ITOJTHBIM 3aCEIICHUEM 3eMITH
YeJIOBEKOM, KOT/Ia reorpaduyeckas 3KCIIaHCHs HOBOTO BHJIA TI0 BCEH JIOCTYITHOU eMy
cyie Obuta 3aBepiieHa. K aTomy e BpeMeHH MPaKTUYECKH BCS MPUTOIHAS JIS
coOuparenbCTBa U 0XOTHI 3eMJIsl ObLIa TIOJIENIeHa MEXTYy POJIaMU U MIJIEMCHAMHU.
[Ipou3oio pacoBoe U MIEMEHHOE pasJienenre oei. Jlroau, )KuBIre B pa3HbIX
reorpauyecKux ycIoBHUIX, CTAlId OTIAMYATHLCS APYT OT APYyra HE TOIBKO
TCeHETUYECKHU, HO PACHICTIMIINCH TAK)KE SI3bIKU, HA KOTOPBIX OHU pa3roBapuBau
Mexy coooi. EnnHo00XkuMe, Mo-BUANMOMY, OTIMYaBIIee JIFOJICi Ha IEPBOM dTare ux
CYIIIECTBOBAHMS, CMEHMIIOCH IIEPBOHAYAIBHO TIOKJIOHEHHEM 3eMJie, KOTOPYIO
MOCTETIEHHO MMO3HABAIIH JIFO/IH, PACCETSSCH TI0 €€ MMOBEPXHOCTH, a 3aTEM Y KaXKJI0TO
TUIEMEHH TIOSIBIISITICSI CBOM OOT, OJIMIIETBOPSABILINI TO MIIM MHOE )KUBOTHOE, KOTOPOE
TaK WM WHaYe ObLIO TECHO CBS3aHO C JKU3HBIO IIEMEHH U KOTOPOE CUUTAIOCH €TO
npapoauTeneM. MHorma 000KeCTBISITNCH IPEIKH, CYUTABITHECS OCHOBATEIIAMH H
MOKPOBUTEJISIMA POJIa M TUIEMEHHU. B Ka)1oM poJie BO3HUKATIH CBOU OOPSIIbI
TTOKJIOHECHMSI ¥ JKEPTBOIIPUHOIIICHUS MECTHBIM O0raM. DTH 00psAbl COMPOBOXKIATUCH
PUTYaTBHBIMHA JIEHCTBHUSIME, KOTOPBIC JOJKHBI OBLTA HanOoJIee SIPKO MPEICTABIIATh TS
MPOCKOBI, C KOTOPHIMH JIFOIM 00paIlaiuch HUM. 37IECh K€ 3apOXKAATUCH HaYala
MCKYCCTBA, MIO3BOJISBIIIETO YCIAXKIATh MHUINEH, KAPTUHAMU, TEIOIBIKESHUSIMHA U
3BYKaMH BCEX YYACTBYIOIINX B OTUX JEHCTBHUIX WICHOB POJia WU TUIEMEHH, a
CJIEJ0BATENbHO, KaK OHU CUMTay 1 OoroB. EpwHas penmurus pacmanachk Ha
MHO>XECTBO MECTHBIX PEIUTHO3HBIX BEPOBAHUI, UTO €IIIe OOJBINE OTASISIIO JTFOACH
JIpyr oT apyra. [‘eorpaduieckue OTIIMYMS pa3IHUHbBIX paliOHOB 3eMIIH U pa3iudHas
yaJeHHOCTh BHOBb O0Pa30BaBIINXCS TTOCETICHHH OT pailoHOB (POPMUPOBAHUS U
MIEPBUYHOTO PACCENICHUS YeJIOBeKa OMPE/ISISUTN U Pa3iniue ero MPakTHIeCKOn
JIesITeNIbHOCTH. B 0THUX palioHax MPEeUMYIIECTBEHHBIM CTAHOBHIIACH 0XOTa Ha
3BepeH, )KUBYIIHNX B OTUX palOHAX, B IPYTHX — PHIOHASI JIOBJIS, B TPETHUX -
cobupanue pactenuil. B aToT e nepuos Bce Gonblie popMupyeTcs
TEXHOJOTHYECKas CpeJia, co3aBacMasi 4YeJI0BEeKOM, OPY/IUs OXOThI, Bce Oosee
COBEPIICHCTBYIONIMECS KUINIIA, YTBAPb JUIA MOAAEPKaHUS TOMAIIIHETO oYara.
Oco0yro posib HAaYMHAET UTPATh IPOU3BOICTBO U XPAHEHUE OPYKUS AJis1 OOPHOBI €
JpYruMH JroabMe. Paznienenne qroaei Ha TPYIIbI, BO MHOTOM Pa3InYaroliyuecs Apyr
OT JIpyra, UMEIOIINEe Pa3InIHbIC PETUTHO3HBIC , I3LIKOBBIC , KYJIbTYPHBIC TPAIUIINH, &
WHOT/Ia ¥ BHENTHE OTJIMYAIOIIUECS OT «HAITUX» BO30YKIAI0 arpeCCHBHOCTh KOTOPYIO
y’Ke He MOTJIO CAEepKaTh c1abo pa3BUTOE y YEJIOBEKa YYBCTBO BHYTPUBUIOBOM
M00BH. A y IPOTUBHUKA YKE K TOMY BPEMEHH OBLIO YTO OTHHMATh, MOSBIIIOCH TO,
YTO MbI Ha3bIBAEM COOCTBEHHOCTBIO. BO MepBBIX, 3TO OBLT JIAKOMBIN YUACTOK 3EMIIH,
KOTOPBIN €ro KOPMUII, BO-BTOPHIX - KWJIHINA , OTOHb, B TPETHUX CPEICTBA OXOTHI U
JIOMAaITHssS yTBapb. BoeHHBIE EVCTBUS CTAHOBIINCH HEKUM CTPAHHBIM CPEJICTBOM
o0mIeHHsI B 0OMEHA TEXHOJOTUSIMH, KOTOPBIC MOTJIN OBITh Pa3THYHBIMU Y PA3TUYHBIX
Hapoa0B. OcoOEHHO BO3pOCa POJib BOCHHBIX JACUCTBUN B MOCICIHUE THICSYCTICHTHS
pacceneHus, KOT/1a YeJIOBEK MO/ICO3HATEIHLHO MTOYYBCTBOBAI , UYTO MOSBUIUCH
OTPaHWYCHUS , CBA3aHHBIE C BOZMOKHOCTSIMH JTaTbHEUIIIETO TIPOIBKEHHUS BOJTHBI-
YeJI0BEYeCTBa MO MOBEPXHOCTH 3eMiIn.MbI He 3HaeM, KakuM 00pa3oM OH 3TO



MOYYBCTBOBAJI, HO JIOTMKA BOJIHOBOTO MOJXO0/A MOJICKA3bIBAET HAM KPACHUBYIO
anaynoruro. O0001EHHas BoJHA UemoBevyecTBa, BOSHUKHYB B 3anajHol Adpuke, B
teuenue npakrundecku 200000 net, HEYKIOHHO BO3pacTasi B CBOEM 00beMe,
MPOAOIDKaIa PaCHPOCTPAHATHCS IO HEOJHOPOIHOW MOBEPXHOCTH CYIIH 3eMJH,
MIOCTETICHHO Tepsisi CBOM IreHETHYECKUH MOTeHIIA 1 (popMupyst HoBble OoJiee He
MEHee OIpeIeIeHHbIE CTPYKTYPbI, BCTYNAIOIINE B PA3INYHBIC THIIbI
B3aMMOOTHOIIEHUH. CHEKTp 3TUX B3aMMOOTHOIIEHUH JOCTATOYHO IHUPOK. ITO
MOYeET OBITh U COTPYIHHUYECTBO OJIM3KUX POJOB B OOprOE C 0OUIMMYU BparaMu, u
HePAPXUUYECKOE MOAUYNHEHNE MIPEICTaBUTENIEH OJHOIO POJa IPYTrOMY, U JJIUTEIIbHOE
COIIEpPHUYECTBO 3a 3€MEJIbHBIE YYaCTKH, U U3THAHUE OJTHOM I'PYIIIBI JIIOJIEH Ha HOBBIE
3€MJIU, M aKTUBHBIE BOCHHBIE JEHCTBHS MEXKAY PAa3INYHBIMU POAAMHU U IUIEMEHAMU,
NPUBOJIAIINE K YHUUTOKEHHUIO OONBIINX TPYI Jtoiell. Bech 3TOT criekTp
B3aMMOOTHOILEHUH IPUCYTCTBOBAJ J1a IPUCYTCTBYET U ceiidac BO
B3aMMOOTHOILEHUAX Pa3IMYHBIX TPYIII JIOAEH, Urpasi Kak MOJOKUTENIbHYI0, TaK U
OTpULIATENIBHYIO POJIb C TOUKHU 3PEHUS OTAEIBHOIO YEJIOBEKA, TAK U YEJIOBEUECTBA B
nesnoM. @akTH4ecky, MOYTH ¢ CaMOro Hayajla pacceIeHUs B UeJIOBEUECKOM OOIIECTBE
BO3HMKJIAa HEKasl Hepapxust MOJCTPYKTYp, onpeaensBiiasics audpdpepennuanueit
JIOEH, IPU 3TOM Ka)KAasi CTPYKTYpa € LEJIbI0 CAMOCOXPAHEHHS CO3[1a€T CBOM
yHIpaBIISIOUINHA KOHTPOJIIEP, 3JIEMEHTBI KOTOPOro (POPpMHUPYIOTCS U3 JIIOACH —
KBaHTOB. B3anmoselicTBre mr0/1ell BHYTPH TaKUX CTPYKTYP M B3aUMOJECUCTBHE TPYIII
JO/ICH, a TaK)KE B3aUMOJICHCTBUE OTIEIbHBIX JIOJACH, UX TPYIII U BCErO
YeJI0BEYECTBA KaK €IMHON BOJIHEI C MOJIEM - OKPYKAIOIIEW CPEeION - M COCTABIIAET
OCHOBHYIO CYIIHOCTh IMHAMHUKHU PACTYILEH Y€TI0BEUECKOM MOMYJISIIIH.

Ecnu takas BoiHa pacnpocTpaHseTcs MO LIapOBOW MOBEPXHOCTH, TO
HACTYIaeT MOMEHT, KOT/1a )POHT ITOW BOJHBI CAMO - TIEPECEUETCs, CKOPOCTh
nepemMenieHus (poHTa CTAHET paBHOM HYJIIO U BOSHUKHET y/apHas BOJTHA
MPOTUBOIIONOKHOTO HANPABJIEHHSI, YTO BBI30BET CTPECCOBOE COCTOSIHUE BCETO
YeJIOBEYECTBA B LIEJIOM, BHYTPEHHEE HANPSIKEHHUE, KATAKJIM3Mbl, BOMHBI, U BBIXOJ U3
KOTOPOTO OKaXETCsI BO3MOXKHBIM B PE3yJIbTaTe HEKOTOPOr0 KAYECTBEHHOTO
U3MEHEHUs.(KCTaTH, HEUYTO NOJ0OHOE MPOUCXOIUT U B HACTOSALIEE BPEeMs)

Kak Hamu y>ke ObIJIO CKa3aHO, OCHOBHBIM BEKTOPOM pa3BUTHs YEJIOBEUECTBA
ABJISJICS 10 ITOCJIEAHETO BPEMEHU HE TOJIBKO POCT YMCJIa KBAHTOB YEJIOBEUECTBA —
JrozieH, HO U, YTO, MOXKET OBITh, O0JIee BayKHO, YBEJIIMUEHUE 00beMa IHTPOIUH-
uH(pOpMaIuy, nepepadaTbiBa€MOil KOHTPOJIIEPOM KaX/10T0 OT/IEJILHOTO YeoBeka. B
HepUO/] IEPBOT0 pPacCeeHNs 10 MOBEPXHOCTH 3eMJIH, O-BUIUMOMY, Iipeobiiagano
9KCTEHCHBHOE yBEJIMUYEHHE OOMEHA BEILECTB U SHEPTUeH ¢ BCEe PACIIMPSIOIIUMCS
II0JIEM YEJIOBEUECTBA — OCBOEHHBIMU IIPOCTpaHCTBaMH 3eMiH. IIpu sToM
npoucxoauia quddepeHnnanis Kak caMux JII0JeH, Tak 1 BApUAHTOB UX
B3aMMOJICHCTBHS MEXAy cO00M M ¢ OKpyXkaromiel npupooit. Korma BomHa
paccenenus gocturia kpaeB OWKyMeHBI, IEPUO] HHTEHCUBHOTO Teorpaduaeckoro
paccenenus 3akoHUIICS. OTPa3sUBIIMCH OT «Kpas 3eMiin» HH(pOpMaIMOHHAas YacTh
BOJIHBI HayaJla UATH Ha3al, YKa3bIBas 4€JIOBEUECTBY APYroil MyTh pa3BUTHA.
Heo6xonnmo 6bu10 MO0 HHTEHCH(UIIMPOBATH BHYTPUBUIOBYIO OOpHOY 32
BBDKMBAHHE HA YK€ OCBOCHHON TEPPUTOPHH, THOO OOBEANHUTH Ty HOBYIO
UH(OPMAITUIO, KOTOPYIO TOIYYMIH OTJENIbHBIE TPYIITHI YeIOBEUECTBA NIPU
pacce’IeHnH B UCTIONB30BaTh €€ /ISl 04epeTHOr0 MH(OPMAIIMOHHOTO CKaJKa,
KOTOPBIM B CBOIO OYEPE/Ib MO3BOIMI OBl OCYIIECTBUTH CKAYOK MOIYJISILIMOHHBIH.
UenoBeuecTBO UCIONIB30BANIO 00a MyTH, IPUYEM HCIIOJIB30BAJIO UX B PA3HBIX MECTAX
10- pa3HOMY. DTO C OJHOM CTOPOHBI, IPUBEIIO K eIie Ooubiiel auddepeHmanum, a ¢
Jpyroi, B OOJBIINHCTBE PETMOHOB, 3a HCKIIOYEHUEM OTJCNIbHBIX PETUKTOB, HaI0JT0



OTJIEJIMBILMXCSI OT OCHOBHBIX PailOHOB Pa3BUTHSI OCHOBHOW MAacChl YeJIOBEUECTBA,
NPUBEIIO K 0YEePETHOMY CKa4Ky B BEJIMYMHE SHTPONMHU-UH(POPMALINH,
nepepadbaTbIBaeMON OTJECIIbHBIM YEIOBEKOM.

OTOT CKaYOK CBSI3aH C TaK HA3BIBAEMOW HEOJIMTHUYECKOU peBoorueii. OHa,
MO-BUJUMOMY, SIBUJIACh PEAKIMEH YeJIOBEUYECTBA Ha IIOK, CBSI3aHHBIH C
HEBO3MOKHOCTbIO IaJIbHEHUIIIETO PACCENICHHUS IO MOBEPXHOCTH 3eMin. [ maBHOIM
0COOEHHOCTBIO 3TOW PEBOJIOINH SBISETCS BaXKHEHITNI HH(POPMAIMOHHBINA CKAYOK,
CBSI3aHHBIHN C TE€M, YTO YEJIOBEK MepecTal npu 100bue MUK HaAEAThCS TOJIBKO Ha TO,
YTO JaeT eMy MPHUPO/Ia, a Mepeles K TAKUM BHIaM AESTEIbHOCTH, IPH KOTOPBIX OH,
UCTIOJIB3YSl IPUPOJIHBIE YCIIOBUS, caM obecnieunBal ceOs nmuuiei. st atoro
MOHA100MJI0Ch MPUHLUIIMAIBLHOE U3MEHEHHE MBIIIICHHs YeraoBeka. OH yxe He
TOJILKO N300peTa opyausi coOUpaTenbCTBa, OXOThI U BOWHBI, OH CTaJl aHAJIM3UPOBAThH
YCIIOBUS IPU KOTOPBIX HEOOXOAUMBIE €My MHIIA, OJSKa U SJHEPTUsl BOSHUKAIOT U,
UMUTHPYS 3TU YCIOBUSI, PE3KO YBEIMUMI KOJUYECTBO IPOU3BOJUMBIX UM
MaTepHaabHbIX O6sar. KOHKPETHO 3TO BBIPAa3UIOCH B OAOMAIIHUBAHUY TUKUX
JKUBOTHBIX — CKOTOBOJICTBE, M B OJIOMAIIHUBAHUU JTUKHUX PACTEHUN — 3€MIICIEIINN.
HMeHHO Te rpynmnsl JoAeH, KOTOpbIe MEePeluIt K 3TUM 00Jiee HHTCHCUBHBIM
crioco0aMm Tenephb yke NPOU3BOACTBA MaTepHalIbHBIX 0Jar, CKaukooOpa3Ho
YBEJIMYWIN CBOIO YACIEHHOCTD U SIBUJINUCH CTUMYJIATOPAMHU JAJIbHENIIIETO Pa3BUTHU
yenoBedyecTBa. OHAKO U 37IeCh HE BCE TaK MPOCTO. XapakTep mnepexoua K
3eMJIEICIINIO U CKOTOBOJICTBY OKa3aJICsl HE OJMHAKOBBIM B Pa3JIMYHBIX paioHaxX U
NPUBEN K U3MEHEHHUIO CTPYKTYPHI reorpaduaeckoit nuddepeHmanum Joaen B
pa3HBIX pailioHax W Pa3MTUIHBIM THIIAM IU(PPEPEHIINANNN BHYTPH
c(OPMHUPOBABLINXCS CTPYKTYP.

Haubornee akTrBHBIC M3MEHEHHUS MTPOU3OILIN B T€X paifoHax 3eMIn, KOTOPbIE
OKa3aJiCh BOJIM3HU MOJIHOBOAHBIX PA3IMBAIOIINXCS PEK, IPUHOCSIIUX OAHOBPEMEHHO
Y BOAY Y MIPEKpacHOe yAOOpeHNe —ril. 31eCh YCIOBUS ISl 3eMIIeAeNs ObLTH
uaeanbHeIMU. Tak, Mo-BUANMOMY, BO3HUKIIM JIPEBHUE HUBMWIN3ALNH B [IBypeune
Turpa u EBdpara, B nensre Huna, BOM3M kutalickux pex SHIBH 1 XyaHX?, B
Wuauu- B paiione Muna u ['anra, B cpeaneii Azuun Ha Oeperax pek Amy-Jlapeu u
Ceip-/lapbu ¥ B HEKOTOPBIX APYrux pailoHax. OgHaKo, pa3BUTHE 3eMIICAEN,
JlaBaBIliee IPONUTaHUe OOJBIINM MaccaM Jrojied, TpeboBano U OONIBLIINX
OpraHM30BaHHBIX YCHJIUI TEX K€ JIIOJEH, a TAK)KE KOHIIEHTPAllMK ATUX YCUINH Ha
CPaBHUTENIHHO HEOOIBIINX IUTomaagxX. CylecTBOBaBIINeE A0 3TOr0 (GOPMbI
UepapxXryecKoi poI0BON OpraHU3aluu NPsSMO He ObUIH AJIs 3TOM Lenu
npucnoco6ieHsl. Heo6xoauMo Ob110 Kak —TO MEHSTh CTPYKTYPY YIpaBJIE€HUs, TaK
KaK yNpaBJIsiTh HEOOXOAMMO ObLIO 3HAUUTEIHHO OOJIBIIMMYU KOJIHMYECTBAMHU JIIOACH U
O0BLIMMHU MaTepHaIbHBIMU pecypcamu. TpaHchopmanus pogomIEeMEHHOTO CTPOS,
HO-BUAMMOMY NIPOUCXOJIMIIA ClleAyIoInM obpa3zoM. Poja 1 riemeHa, sxuBIine B
HanOoJee OJIAarONPHUATHBIX /IS 3eMJIeIeNHs YCIOBHUX, TOIYyYald 32 CYET ITOTO
JIOTIOJTHUTENbHBIE POAYKTHI, KOTOPBIE IIOCTYMAIH B PACMIOPSKEHHUE CTAPLINHBI POAa,
pacnpeeNsBILEro X 3aTeM MEXy COPOANYaMH, YUCIIO KOTOPBIX BCE BO3pAcTalo,
TaK Kak MHILIY XBaTajIo Ha OOJIblIee YUCIIO JIIIeH, a pa3Mepbl III0J0POIHON 3eMiln
ObuTH OTpaHUYeHBI . PacipeiesieHHbIe MaTepruatbHbIe Ojlara CTAHOBIIIMCH YaCTHOM
COOCTBEHHOCTBIO TE€X, KOMY OHH JTocTaBaMCh. OHAKO, T€ , KTO HAXOAMJICS OJIMKe K
TJIaBe poJia €CTECTBEHHO MOTyJain OOJbIe MaTepHATBHBIX Osiar 1 O0JIbIIe ObLTH
JIOBOJIBHBI pacIipeieJieHueM, UMEHHO OHU paclpeaesisuiy Oyara cpeau Tex, KTo
HaXOJWIICS Ha 0oJiee HU3KUX YPOBHSX nepapxun. Hapsmy ¢ nepapxudeckum
HEPaBEHCTBOM Bce OO0JIbIIIE POCTIO HEPABEHCTBO BO BIAJACHUU IPOU3BEACHHON POAOM
4acTHON coOCcTBEHHOCTH. IIponcxoanino HoBoe paciierieHue — Ha OeHbIX U



6orateix. [TonaepxuBaTh Takoe pacUICIUICHNE YK€ HE MOT OJIMH TJIaBa poja, Kak 3TO
Obu10 panee. [ 3Toit nenu ObUTH Hy>KHBI CUIIOBBIE CTPYKTYPBI, 3aIUIIABIINE BHOBb
YCTaHaBIMBAaBIINKCA MOPSAAOK. HO 3TOT MOPSIAOK B HOBBIX YCIOBHAX MPOJOIIKAI
TpaJuLMU HEPAPXUUECKOro yIpaBIeHUs NEPBOOBITHRIX Ttojiel. [loaToMy OH He
TOJILKO MPUHUMAJICSI BCEMHU WICHAMH COOOIECTBA, HO M MOICPKUBAIICS
PEUTHO3HBIMU AESITENSIMH, CBSI3bIBABILIUMU AESITEILHOCT BCE Ooble U OOJbIIe
3aXBaThIBABIIETO BJIACTH U MaTePUAIbHBIX OJiar MpaBUTEIIA C ACITEIHHOCTHIO COHMA
00roB, SIKOOBI TTOKPOBUTEIHCTBOBABIIUX POIY U HAPOKAABIIEMYCS TOCYTIAPCTBY.
Brnacte mpaBuTens cTaHOBMIIACH CBSIIEHHON M B paMKaX pacTylIel OOMIMHBI CcTaja
nepenaBaThes 10 HacyeAcTBY. CHUIIOBbIE CTPYKTYPHI HCIIOJIB30BAJIUCH TENEPh HE
TOJIBKO IS OJJEpKaHKs] YCTAHOBUBLIETOCS MOPSIIKA, HO TAKXKE NI 3aILUTHI
TEPPUTOPUH, a TIIABHBIM 00pa30M, 3axBaTa HOBBIX TeppuTopuii. Co3naBanoch
peryJsipHOe BOMCKO, KOTOPOE JIETKO MO0eXk1aJI0 po/ibl U IUIEMEeHa, He 00J1ajaBIme
TaKMMH MaTepUaibHbIMU pecypcaMu. OHaKO, B 3TO ke BpeMs B HEKOTOPBIX pailloHax
3eMiH OBLIO CIENIaHO ellle OAHO U300peTeHne. OKa3anoch, YTO BPAroB COBEPLICHHO
He 00s13aTenbHO yOouBaTh. OHM MOIIM IPEBPATUTHCS B OPYIHS TPy/Aa — TaK B
HEKOTOPBIX (POPMUPOBABIINXCSA TAKUM 00pa30M rocyaapcTbax MosiBUIOCH pabCTBO, K
KOTOPOMY 4Y€JI0BEYECTBO ObLIO MOJIrOTOBJIECHO BCEl CTOPHEN CBOETO pa3BUTHSL.

«He namm» — 310 Bparu, ux MOXHO yOuBaTh. MBI ielacM UM OJIOJDKEHHUE TEM,
YTO OCTaBISIEM UM KW3Hb, H JJaxke KOpMHM HX. Ho 3a 3TO OHM TOJKHBEI 32 HAC
pabotats. Tak popmMHupoOBaIHCh IEpBBIC pabOBIaaeIbYeCKHE IMBIIN3annu. Ha
nepBOM dTare (POPMHUPOBAHUS TAKOTO TOCYJAPCTBA OHO MHTEHCHBHO Pa3BUBAJIOCH 32
CYET MCTOIB30BAHMS BCE HOBBIX TEXHOIOTHYECKHX JOCTUKEHUHN, YCBOCHHBIX OT
MOKOPEHHBIX HAPOJOB, a TAKXKE 3a CUET MPUHYAUTEIIHOTO TPYyaa paboB, KOTOPBIX
HEIPEPBIBHO MTOCTABIISUIM BCE HOBBIE M HOBBIE MCTOYHUKH CPaBHUTENIBHO JEIIEBOU
paboueii cunel . [lepexo oT EpBOOBITHO-OONTUHHOTO CTPOS K pa0OBIIaACTbYCCKON
3eMIIEICTTBYECKON IIMBUIIM3ALNN ChITPall €CTECTBEHHO IOJIOKUTEIIBHYIO POJIb B
JaIbHENIIEM pa3BUTUH YEJI0BEUECTBA.

Bo-niepBbix, copMHpOBaIHCH HOBBIE TOCYAAPCTBEHHBIE CTPYKTYPBI, KOTOpPBIE
OKa3aJIMCh aJICKBATHBIMHU HOBBIM YCIIOBHSIM MAaTE€PHAIBLHOTO IIPOU3BOJCTBA —
3emiieieNnus, TpeOOBaBIIET0 3HAUUTENIBHBIX YCHIINHM OOIBIIOr0 KOJIMYECTBA JTH0IEH.
Bo BTOpBIX, 3aXBaT HOBBIX 3€MeJIb U IIPEBPALLCHHUE )KUTENIEH 3TUX 3eMellb B paboB
MO3BOJISIIM UHTEHCU(UIIMPOBATh 3eMJIEAETbUECKHH TPy U OCBOOOXkKAAaTh BpeMsl U
ycuiMs OBIBIIMX WIEHOB IUIEMEHH WM POAA, a TENepb TaKk Ha3bIBa€MbIX CBOOOIHBIX
rpakJaH Wi CBOOOJHBIX MOIaHHBIX (hapaoHa, Laps WIK UMIIEpaTopa Ha APYTYIo
NesITeIbHOCTD, IIO3BOJIABLIYIO ellie 0oJiee pacIIMPUTh BO3ZMOXKHOCTH UX
WHAMBUyaJIbHBIX KOHTPOJIJIEPOB- HA TO, YTO MBI TETIEPh HA3bIBAEM YMCTBEHHOMN
JEATENIBHOCTBIO. XOTS 3TUM, B OCHOBHOM, 3aHUMAJIUCh TENEPh PEIUTHO3HbIE
JeATEIN, KPeLbl, OMHAKO UX KOJUYECTBO 3HAUYUTENBHO yBenuumiock. Kpome Toro,
CO3JIaHNE 3eMJICIIENBYECKUX [IMBUIIN3ALUI IPUBENIO K PE3KOMY YBEIHMYCHHIO
KOHLEHTPALUH JII0eil BOJTU3U MPaBUTEIsI, KOTOPBIA PacIIPeAEsil BCE PECYPCHI.
[osiBunmCH roposa, B KOTOPBIX KUK OOJIBIINE MacChl HAPOIA, B KOTOPbIE CTEKAIUCH
pe3ynbTathl pabcKoro TpyAa v B KOTOPBIX OHU 33 KUBAUCE. borbias
KOHLIEHTpAIUs JIOAEH, 4aCTh U3 KOTOPBIX IPUHAIIEKANIA PaHEee K PA3ITMYHBIM poJam
U IJIEMEHAM CII0COOCTBOBAIa HHTCHCUBHOMY 00MeHY MH(OpMAIHeid, 9To B CBOIO
odepeb MPUBOAMIO K HOBBIM U300PETEHHUAM U OTKPBITHSM M BHOBb YBEIINYHNBAIIO
NPOU3BOJUTEIBHOCTD Tpyna. Tak HampuMep, B 3TO BpeMs Obl1a n3o0pereHa
MACBMEHHOCTD, YTO MO3BOJIWIO CO3JaTh NaMATh KOHTPOJUIEPA YEIOBEUECTBA,
HOCHTEJIEM KOTOPOU He ObUI CaM YeJIOBEK, a CO3AaHHBIEC YEIIOBEKOM IPEIMETHI,
KaMHH, nanupyc, Oymara. Co3naHue apMuu MPUBEJIO K HEOOXOIMMOCTH



COBEPIIECHCTBOBAHUS OPYKHsI, UTO CTUMYJIMPOBAIIO CO3IaHUE TEXHOJIOTHH BBITIIIAaBKH
YEpPHBIX W IBETHBIX MeTaiyioB. Hapsiny ¢ 3emiieiennueM MHTEHCHUBHO CTalIH
pa3BUBaTHCS peMecia, PEMECICHHUKY KOHIIEHTPUPOBAINCH B TOPOIAX IPH
MPABUTENAX, JOMA KOTOPBIX MPEBPAILAINUCH B ABOPLIBI, YTO MPUBOIMIO K Pa3BUTHIO
CTPOUTENBLHON MHAYCTpHUH. [IpaBUTENN ¢ TOMOIIBIO PEIUTHO3HBIX IeATENeH
NPEBPAIANCH B A0COIIOTHBIX BIACTUTENEH , MPABUBIINX M PACTIPEICIISIBIINX BECh
MOJIy9aeMBblii MATEpHUAIBHBIA MPOTYKT B COOTBETCTBUH C BCE TOM 7K€ HEPAPXUIECKON
CHCTEMOM, KOTOPasi OXBAThIBAJIa TENEPh YK€ HE IECATKU U COTHH, a THICSYU U
BO3MOYKHO, MIJIJIMOHBI JIFOIEH. bojlee MHTEHCHBHO CTao pa3BUBATHCS UCKYCCTBO, -
IIOJI ATUJOW IIPABUTENIEHN U PEIUTHO3HBIX AEATENEH, TaK KaK U IPaBUTEIAM, U HApOay,
U Jlaxe pabam ObUTH HEOOXOJUMBI OT/IbIX, pa3BICUCHUS.

M3MeHuIKCh U TUITBI PETMTHO3HBIX BEPOBAHUH, KOTOPbIE Bce OOJIbLIE MPEBPALATUCD
B CTPOHHBIE CUCTEMBI, B KOTOPBIX 000xkecTBIsIUCh ConHlle, 3eMiIs U CTPOUIach
nenas uepapxus 60roB, OUeHb HATOMUHABIIAS YCTAHOBUBLIYIOCS 3€MHYIO HEPAPXHIO.
Bo MHOrux peaurusix npaBUTeIb CYMTAICS UCTIOJIHUTEIEM BOJIM Oora 1uix 60ros Ha
3eMJI€ U €ro NIOYUTAIM KaK BO BPEMs JKU3HHU TaK U IOCJIE CMEPTH. Yero cTosAT 0IHU
Erunerckue nupamuas!! OIHaKO TaKO€ CTAHOBUJIOCH BO3MOKHBIM JJAJIEKO HE BE3E.
B paiionax 3emiu, rie He ObUIO YCIOBUH JUISI TOJMBHOTO 3€MJIE/IEHS CO3/1aBAINCh
YCIIOBHS AJIsl KOYEBOI'O CKOTOBOACTBA. Tak ObLIO B CpeAHEa3naTCKUX, apaBUHCKUX U
MOHT'OJIbCKHMX IYCTHIHAX. KoueBoit 06pa3 Ku3HHU, OOJBIINE TPOCTOPHI,
HEOOXOIMMOCTb MEPETOHATH CKOT MO OOJBIINM MPOCTPAHCTBAM, .C OJTHOW CTOPOHBI
HE JaBaJu 3THM HApOJaM BO3MOKHOCTH CO3JaBaTh MMOCTOSHHBIE TOCEJICHUS U TEM
Oosee OopIIMe TOPO/IA, & C IPYTOid, OJaromaps JOCTaATOYHBIM MaTEpUATEHBIM
pecypcaM Mo3BOJISUIO B 3HAYUTEIHHOM CTETICHN OCIa0UTh HEPapXHUUECKYIO CTPYKTYpPY
POIO-TIIEMEHHOTO YCTPOHCTBA M pa3BUBATh peMecia Mo nepepadoTke MPOIyKTOB
JKUBOTHOBOJICTBA. Jl0JITMe THU ¥ HOYHM B CTETISIX, MYCTHIHAX U B ropax
CIOCOOCTBOBAJIM PA3MBIIIUICHUSIM O TIPHPOJIE OKPYKAIOIIETO MHUPA, O TIPHPOIE
YeJI0BEKa, TO3BOJIUIN OIIYIIaTh EAMHCTBO MHpa. [103TOMy peMruo3Hsle BO33peHUs
MacTyXOB U CKOTOBOZOB ObLTH OoJiee aOCTPaKTHBIMU, B OOJIBIIICH CTENIEHN OOpaIieHbl
K BEYHOM eauHON mpupojie. DTO BIOCIEACTBUH ChIIPAIo OYEHb OOJIBLIYIO POJIb B
CO3aHUU MUPOBBIX PEIUTUH.

U B TO e BpeMsi MHOTHE Hapo/ibl, 0COOEHHO T€, KOTOPbIE HAXOAUIUCH Ha
kpato OHKyMeHBI, IPOIOJIKAIN KUTh 110 CTAPBIM POJOIUIEMEHHBIM 3aKOHAM
IIPAKTUYECKH HE MEHsSI YKJIaa U COXpaHss cpeliHee KoaudecTBo Jroaeil. Ilo-
BUIMMOMY, UIMEHHO B 3TO BPEMsl OKOHUATEJIbHO CPOPMUPOBAIACh ITHUYECKAs U
cynepaTHUYecKas quddepeHunanys aronen.

['eorpaduueckas u cBsg3aHHas ¢ HEXO MaTepualbHas TU(epeHIHaIus
3THOCOB OIpeAessla TUIl WX B3auMoneHcTBUs. [Ipy 3TOM NpOUCX0auIo HE TOJIBKO
BOCHHOE B3aUMOJIEHCTBUE, B pe3yJIbTaTe€ KOTOPOIO UMIIEPHUH 3aXBaThIBAJIU B KAUECTBE
paboB cBOOOIOMIOOMBBIX KOUEBHUKOB, U T€ OBJIA/ICBAIA HABBIKAMU 3eMJICIICINS 1
pemecer, He TOIBKO 3aXBaT UMIIEPHSIMUA HOBBIX 3€MeIb H 00JI0)KEHUE TAHBIO KHUBIITUX
TaM Jrozed. beiBano u Hao60poT, Koraa ocnabeBiIas UMIepus ObUTa 3aXBadeHa U
pasrpabieHa KOUeBHIUKaMH. bBbIBany Tak:ke M BOMHBI MEXKTy KPYITHBIMU UMIICPUSMHU.
IIpn 5TOM KOYEBHUKHN CTAHOBWJIMCH HA CTOPOHY OJTHOM M3 UMIIepHil. Bce 3TH BOMHBI
MPUHOCWIN HE TOJBKO rOpPe U HECYACThE, HO CIOCOOCTBOBAIM CMEHAM
HEePapXHUECKOr0 yCTPOICTBA, CMEHAM UMIIEPHIA U TOCYIapCTB, (HOPMUPOBAHUIO
HOBBIX 3THOCOB. OTHOBPEMEHHO CYIIECTBOBAIN U MUpPHbIE nepuoisl. U Torna Ha
TpaHUIAX HAPSIy CO CTHIYKAMU MPOXOIIIN IEPETOBOPHI, OJIar0 HE BCET/AA S3bIKH
JKUBIIMX B Pa3HBIX YCIOBUSX JIIOAEH cuibHO oTiauyanuck. Kpome Toro, Bcerna
HaXOAWIUCH TOJIMAauH, IEPEBOAYMKHU. BO BpeMs 3TUX MUPHBIX BCTPEY IIPOUCXOAUI



00MeH MaTepHabHBIMH MTPEeIMETaMu U HHPOpMaIein. ITOT 0OMEH OKa3bIBAJICS
3HAYHUTENBHO MPOIIE BHYTpU Oobmmx nmnepuii. OgHaKo TakoMy 0OMEHY
MIPENATCTBOBAJA TOCYIAPCTBEHHAS BIIACTD, TaK KakK JIOAH, TIOIyYaBIINE C CBOIO
cOOCTBEHHOCTh HOBBIE MaT€pHAIIbHBIE CPEICTBA NIEPECTABAIH OBITH YIIPABIISIEMBIMHU.
Bo3Hukanu uyien 0 TOM, 4TO YEJI0BEK, NOKYNAIOIINI U TPOJAIOIIMN BEMIU JOIKEH
HEHUTHCS TOPOXKE 000 N3 HUX. DTH WIeH HapYIIaIH MOpallb, Ha KOTOPBIX
3WKIWIOCH pabCTBO. 3apOXKIaBIIMICS PHIHOK HAYWHAI Pa3pylIaTh CTPYKTYpPY
nMmiiepuii. I1o aTol nprumHeE, a TakXkKe BCIEICTBHE HEBO3MOKHOCTH B TEUCHHE
JIOJITOTO BPEMEHH COXPAHSATH JKECTKHI HePApXHUUECKUI CIIOCO0 YIpaBICHUS, IPH
KOTOPOM CaMbIM F€HUAJIbHBIM YEJIOBEKOM SIBJIIETCS IPABUTENb, a IIOCIIE HETO
00513aTeNIbHO IPUXO/IUT YEJIOBEK ¢ Oosiee cabbIMU JaHHBIMU, ObLIIO HEBO3MOXKHO.
BeIpoxnanuch IMHACTUH, @ BMECTE C HUMHU BhIpOXKJanuch nmnepun. Ha ux mecre
BO3HUKAJIY HOBBIE, C HOBBIMH IIPaBUTENISIMH, a, HHOTJA U ¢ HOBBIMU 3THOcaMHu. C 3ToH
TOYKH 3pPEHUs OUEeHb MHTEpecHa Haubosee On3Kkuii K HaMm paiion Cpen3eMHOMOPbs,
SIBUBIIMICS OCHOBHBIM apeajioM pacceleHus 0eoi packl U CO3JaHUs KyJIbTYpbI,
KOTOpas OKa3blBajla M OKa3bIBAET PEIIAIOILIEE BIMSIHNE Ha BCE UEIOBEYECTBO. B
TE€YEHHE HECKOJIBKMX ThICAY JIET, CMEHss IIpaBuTeneil u quHactuu B Jlenste Huna, B
OYEHb OJIArONPUATHBIX IPUPOIHBIX YCIOBHAX CYIIECTBOBAIO J[peBHEErnneTcKoe
roCyZapcTBO, OCHOBaHHOE Ha paOCKOM Tpy/e, MOJIMBHOM 3eMJIENIENINH,
HepapXHUYECKOM Crioco0e yrpasiieHus (papaoHOB, MOpaIbHOE 0OECTICUeHHE BIACTH
KOTOPBIX OCYILIECTBIISUIN JKPELibl, BRIPAOOTaBIINE TPABUIIA YBEKOBEUCHHS PaBUTENICH
¥ TIepelavy BIACTH, YTO 00ECTIeUYMBAIIO B TEUCHHE JOJITOTO BPEMEHH Pa3BUTHE
rocyaapcTBa. K ceBepy nu K BocToky oT Erunta »uinm KoueBble TJIEMEHa,
3aHMMABILMECS, B OCHOBHOM, CKOTOBOJACTBOM. Co MHOTMMHM U3 HUX Eruntsne
BOEBAJIH, U3 HUX (OPMUPOBAIICS KIacC paboB, OHAKO, TOTHOCTHIO MOKOPHUTH 3TH
mwiemeHa Eruntsaaam HUKoraa He ynasanock. He xBarano pecypcos. Beap, pexa Hu,
HE MOTJIa TPOKOPMHTH BECh MU, @ OTHOIICHHSI 0OMEHA TOT/1a TOJIBKO 3aPOXKIAITUCH.
Opnnako, MOrpaHUYHbIE TUIEMEHA, JKUBIINE B YCIOBUSAX POJIOINIEMEHHBIX
B3aMMOOTHOILIEHUH KO€ YeMy Bce-Taku yuuiuch y Erunrta. OnuH uX npuMepoB TOMY
— npeBHUe rpeku. Hapsay co ckoToBOACTBOM, OHH Bce B OouIblIel Mepe OCBauBaIH
3emiieieNiie 1 cafoBoAcTBo. KpoMe Toro, oHu nepessnu y Eruntss cucremy
paOcTBa, pabamu ObUIM CEBEpHBbIE KOUEBHUKH — BapBapbl. OIHAKO 3eMJIs HE laBaja
UM HaCTOJIbKO MHOTO MHUIIH, YTOOBI CYMETh MEPEHTH OT POJOBOIO CTPOS K UMIIEPHH.
D710 OBUIO clleNano no3aHee ¢ co3aanneM PumMckoit umnepun. Pabckuii Tpya He
IpUBEJ K CWIBHOW KOHLIEHTpAIMH JitoJeH u BinacTi. OHako Havyaiau (OpMHPOBATHCS
ropoJa- MOJIUCH], B KOTOPBIX JKWIM NIPaBUTENIN —LIapH CO CBOUMU BOMHaMu. B
JIEPEBHSX TPYIWINCH padbl 0]l IPUCMOTPOM HaJICMOTPILIUKOB. DTOT
POMEXYTOUYHBIN MEXy-pOAO-IJIEMEHHBIM U UMIIEPCKUM CIIOCOO CYIIECTBOBAHUS
OKas3aJicsl Ha HEKOTOpPOe BpeMs 3HauUUTeNIbHO Oosiee 3¢ dekTuBHbIM. Bo nepBbix
KaKJIbIM TaKUM FOPOJOM-TIOJINCOM OKa3aJIOCh MPOIIE YIIPaBIATh. Bo BTOPEIX,
Onaroiaps HAIMYHIO OOIINX BParoB, MPOTHBOPEUHS MEKIY TPEUECKUMH HapsSMHU
OKa3bIBAJIMCH HE CTOJb CHIIBHBIMU M OHH HE TOJIBKO BOEBAIIM MEXKITy COOOH, HO,
Oy/ay4r BO MHOTHX CITy4asiX pOJCTBEHHUKAMH U, MOKJIOHASICH O0IMM Ooram, 4acTo
00K 0 OOK Cpa)kaich C OOIIMM BparoM. B KaskIoM OTAEITBHOM IOJIHCE-TOPOIe
pa3BUBAIMCH CBOM PeMeca, MPOU3BOAMINCH CBOHM NMPOAYKTHI. Jlaxe mpu oOmein
CTPYKTYpe pa3esieHus Ha CBOOOIHBIX M PadOB, yCTaHABIMBAIUCH CBOH CIIOCOOBI
ynpasienus. Auddepeniuanys He TOIBKO JIOEH B IOJIMCAX, HO U CAMUX ITOJIUCOB,
NPUBOJIMIIA K HEOOXOJUMOCTH HE TOJIBKO NEPAPXUUECKOTO MPUCBAUBAHUS X035CBaAMH
TpyZAa paboB, HO U 0OMEHa MPOU3BEACHHBIMH MTPOJYKTAMH KaK BHYTPH I0JIMCA, TaK U
Mex Iy nonucamu. Bosznukain peiHok. [losBunucs nensru. Jlaxe cpeay cBOOOIHBIX



NosSIBUIIHCH Oorateie u OemHble. [Ipr 3TOM GoraThiMH BOBCE HE BCET/Ia CTAHOBUIIHCH
NOTOMKH OBIBIIMX Lapeld. Bompekn crapbIM poJOTuIeMEHHBIM TPATUIHSAM TTOSBUIINCH
nubepanbHbIe, JeMOKPATHYECKUE UACH, KOTOPBIE, OTHAKO PACIIPOCTPAHSITUCH TOJBKO
Ha CBOOOJIHBIX JTIO/ICH, TaK KaKk OTKa3 OT padCTBa MOT ITOI0PBAaTh OCHOBBI
Omaromnoyuns xo3seB. Pa3BuBatommecs: pemecia, apXuTeKTypa, HCKyCCTBO, a 3aTeM
¢mtocodus u HayKa, ITO3BOJISUIA IPOU3BOAMTE BCE OOJIBINE MTPOTYKTOB H
yBEeIUUMBaTh HacesneHne. OIHaKo, 3TO MPUBOAMIO K Pa3pPYIICHUIO KaK CTapOro poJIo-
TUIEMEHHOTO CTPOSI, TaK M MOJIPHIBY IKOHOMUYECKOH OCHOBBI 0JIATOTIOTYYHsI-
pabckoro tpyaa. boprba mexay Adunamu nu CnapToit — 310 OblTa 60pHOa MEXKITY
CTapbIM POJIO-IUIEMEHHBIM YCTPOHCTBOM TOCYAapCTBa U MOMBITKOM MOCTPOUTD
ynpaBlIeHHE Ha IEMOKpaTUYECKOH, TMOepatbHOM OCHOBE C PaBHBIMU JUISI BCEX
3akoHamMH. HecMoTps Ha T0, uTO B A(rHaX, pa3BUBABIINX TOPrOBbIE OTHOIIEHUS CO
MHOT'MMU COCE/IIMH, ObLIM CAEIaHbl IAaru K yCTAHOBJIEHUIO JI€MOKPaTHUYECKOTO
3aKOHOJATEIbCTBA, PA3BUBAINCH HAYKH U peMeciia, OTHAKO MIPEOI0JIETh B paMKax
paboBIaAEIbUECKOr0 TOCYAAPCTBA TPAJULIUH KECTKOTO HEPapXUUECKOTI0
yHpaBJIeHUs], O-BUAUMOMY, ObLIIO HEBO3MOXKHO. A(UHBI, HOCUTEIb HOBBIX UJIEH,
npourpaiu BoiiHy Criapte U coOBbITHS, NIPaB/a YK€ B UHbIX , YEM, HallPUMeEp, paHee B
Erunre, ycnoBusix, npoJosKaiy pa3BUBaThCs 10 cTapoMy cleHapuio. Ha okpanne
rpedecKux MOCeNeHu , Tak K€ Kak paHee rpeku Ha rpanune Erunra, noassnocs
HOBOEe MakeOHCKOe TOCYyIapCTBO, BITUTABIIEE B CEOS JOCTIKECHHUS IPEBHUX TPEKOB.
Ero mepapxuueckue MpaBUTENU-IIAPH, 3aX0TEIN CO3/1aTh HOBYIO UMIIEPHIO, 10
o0pa3iy 1 nogo6uro crapeix. OJHAKO, UX YCHIIHS JIUIIh YaCTHYHO YBEHUAINCH
ycrnexom. Crieayrornas, yxe 0oJiee yCTeIIHas MOTMbBITKA, TAKKE MPUIIIA OT OJU3KHX
coceneit — u3 Puma. DTa momeiTka ObUTa HAMHOTO OOJIee YCIeITHOH, Tak Kak Pumckue
BOWHBI, B OTJINYHE OT BOWHOB MPEKHUX MAPEH, Y)Ke HE BCE TIOKOPEHHBIE HAPOIbI
Opayu B pabCTBO, a B CBS3U C TE€M, YTO K TOMY BPEMEHH YK€ IOCTaTOYHO ITHUPOKO
OBUTH Pa3BUTHI TOBAPHO-CHEKHBIC OTHOIICHHSI, OOKJIaIbIBAIH MOKOPEHHBIE HAPOIBI
JIAHBIO U JIaBAJIA UM CBOOOJTY Pa3BHUTHS, HCIIONB3Ys UX MOTEHIMAT Oojee
palMoHaIbHO, YEM ITO JIeTIaNIOCh paHee, HarpuMep, B Erunre. Tem Gonee, 4to
HOKOPEHHBIE HApO/Ibl B KYJIbTYPHOM OTHOLIEHUH CTOSUIM HE HUXKE, @ B HEKOTOPbIX
cilyyasix Bbllle, 4eM nokoputenu. Pacmmpenue Pumckoil umnepuu, a Takxe,
CO3JIaHHE KaKUX-TO OOLIMX MPaBUJI MOBEIEHHs, CIOCOOCTBOBAIN PAa3BUTHIO
BHYTPEHHEH U BHELIHEH TOProBIIH., PACIIUPEHUIO Cepbl TOBAPHO- AEHEKHBIX
oTHoweHuH. [TosBUINCH MONBITKM co3nanus npasa. OIHaKo, BCE 3TH POCTKH HOBOT'O
aubepanbHOro o0IIecTBa TOJIBKO paclliaThIBaIU Ty OCHOBY, HAa KOTOPOI M3HAYaJIbHO
cTpounack Pumckas pecny6nuka, a 3atem u Mmnepus. Bo3moxxHoCcTH pa3BUTHS
MaTepHaIbHOTO IPOU3BOICTBA, OCHOBaHHbIE HA paOCKOM TpY/ie, ObLIM OTPaHUYEHBl U
K Hauaiy TeicayeneTus Pumckas iMnepus BcTynuiia B 310Xy BHYTPEHHETO KPH3HCa,
KOTOPBIH ObLT yCHIIEH HanaJeHUusAMH ONMKHUX U AajdbHUX coceneil. Heobxoaumo
CKa3aTh, YTO B 9TO BpPEeMs BCE HaceleHne 3eMid, Oarofapsi 3HaYNTEIbHBIM
KyJBTYPHBIM U TEXHHYECKUM JOCTIDKCHHSM YeJI0BEYECTBA COCTABIIIIO yxke 250
MIJUTHOHOB Y€JIOBEK, YTO N0 MHEHHUIO KOJIOTOB IIPUMEPHO PABHSIIOCH TOMY YHCITY
JrO/IeH, KOTOpOE CIIocoOHa OblTa MPOKOPMUTH 3eMJIsl TIPH CYIIECTBOBABILEM B TO
BpeMs yPOBHE MPOU3BOICTBA. Tak Kak B PuMcKkas ummepun sxuiau npumepHo S0
MIJUTHOHOB YE€JIOBEK, TO €CTh YETBEPTh BCETO HACEIEHUs] 3€MHOTO IIapa, TO e
pacmaj mpuBes K rI00aIbHOMY KPU3HCY YeJIOBEYECTBA.

MBI Xye 3HaeM HCTOPHIO Jpyrux MUBMIN3alHNA IPEBHOCTH, OJHAKO HEUTO
o00HOe O CBOMMH 0cOOEHHOCTSIMH Tiporcxoamio B Kutae u B Unaun.

Kuraiickast nuBUIM3aIis TeHETHIECKN HECKOIBKO OTINYAETCS OT
LUBUIN3ALMU OEJIbIX JI0/IEH, YTO HAJIOKUIIO HEKOTOPBIN OTIEYaTOK Ha XapakTep



passutus Kuraiickoit umnepun. Bo nepBbIX, Kak yTBEpKAAIOT YUCHBIE, XKelTas paca
copMupoBanIach U3 OYCHb Y3KOU IPYMIIBI OIM3KUX POJICTBEHHUKOB, KOTOPHIE
npumepHO 30 THICSY JIET TOMY Ha3aJ YIUIH Ha BOCTOK Asum. [Ipu 3Tom Hambomee
ONaronpusTHEIMA OBUTH JUTSI HUX JOJMHHBI pek SHI3e n Xyanxo. ['eneTnueckas ,
SI3BIKOBAsA U KYJIBTypHas OJHOPOJHOCTB, @ BO3MOKHOCTH ITOCJIE TEXHUYECKOTO
pa3BuTHA 00y3/1aHUS PEK M CO3TaHUS TTOJMBHOTO 3€MIICICITHS TTO3BOIIITI
MPOKOPMHTH JIOCTaTOYHO OOJIBIIOE YKcio troaeil. OnHaKo, STHUYECKast OJM30CTh He
MO3BOJIMJIA JIFOJSIM, KUBIIMM B 3TUX palloHaX yCTaHOBUTH MHCTUTYT padcTBa. Bmecto
Hero ObLIa yCTAaHOBJICHA JKECTKAs TOCYIapCTBEHHAS UePapXHsl, B CAMOM HU3Y
KOTOpPOH HaXOJWINCH KPECThSHE, IPOU3BOAUBILINE OCHOBHYIO IPOAYKLIHIO. DTa
cucTeMa, KOTOPY MOXKHO CUMTaTh HEKOTOPOoil (hopMmoii dpeoganusma Ha gosroe
BpeMs OKas3aslach ycToiuuBoil. [Ipu aToM, 0HaKO, HaIOJITO 3aKpENUIICs
TpaauLUMOHHBIN U1 KuTast mpumar rocynapcTsa HaJl OTAEIBHBIM YEJIOBEKOM. OJTHU
NPUHIMIEL ObUIH 3aTeM 3akperuieHsl B Kongyunanctse. U mpocToit KpecTbsiHUH, U
rOCyJapCTBEHHBI YHHOBHUK JIF000T0 paHra JOJKEH CTaBUTh MHTEPECHI FOCy1apcTBa
npesbilie Bcero. Koneuno, ncropust Kuraiickoii umnepuu, Kak 1 11000 UMIIEpUH ¢
HEepapXHUECKUM yIpaBJIeHUEM, He CToJb Oe300sauHa. KoueBHUKH, TIIEMEHa KOTOPBIX
KU B cTersIX ceBepHee KuTas, MOCTOSHHO CMEHSUIM ApYT Jpyra B Haberax Ha
6orartyio umneputo. MHorna UM yaBanoch pa3pylmuTh CTpaHy. DTH KaTaKJIU3MBbI
JOTIONHAJIUCH TIOCTOSTHHOM Bpaxaoi mexay CesepHoit u FOxHON umnepusiMu,
MIPABUTENN KOTOPHIX BCETIa XOTENH , HO HE BCET/1a MOTJIM NMpaBuTh BceM Kuraem, HO
MPAKTUYECKH BCET/1a MOCe JUTUTEIbHBIX BOWH, OKa3aBIIMKCS JOBOJIBHO YCTOMYUBBIM
JUTSL CENTbKOXO03SHCTBEHHOTO MPOU3BO/ICTBA TOCYIaPCTBEHHBIN (peoanu3M ¢ KeCTKON
uepapxuein BIacTh BOCCTAHABIMBAJICS BHOBb U BHOBb. [IpH 3TOM, OIHAKO HECMOTPS
Ha CEPbE3HBIC OTKPHITHUS, CACTAHHBIC KNTAIIaMH, 3TOT CTPOIl HU KOMM 00pa3oM He
MTOOIIPSUT CEPBE3HOT0 Pa3BUTHSI TOBAPHO —ICHEKHBIX OTHOIIEHUH, a CIIEJ0BATEIBHO
Y CBSI3aHHBIX C HUIMHU Pa3BUTHSI MPOMBIIIJICHHOCTH U TeM 00jiee HayYHBIX
UCCIICJOBAHHN.

[TpumepHO TO *Ke mpoucxoauito u B HIMH, B KOTOpOH C(OPMHPOBAIACH TPETHS
MHPOBasi HIUBUIN3ALMS, OJTHAKO, B OT/IMYMEe 0T Kutas, uHIyCchl He OBbIIIM pacoBO U
3THUYECKH ofHOpoAHBI. [lepBpiMu npunuin B HAMIO Yyepes 1or A3UM 04U ¢ YEPHOU
KO>KeH, HOCUTEJIN POJIONJIEMEHHOT0 00pa3a kxu3HU. OJTHOBPEMEHHO CEBEPHYIO YaCTh
WHauu 3acenwin 01 KeJTON pacsl, pOICTBEHHbIE KUTalaM. A mocie
nepBoHavagbHOro 3aceneHus ¢ Cesepa B IHAMIO BTOPIIMCH BOUHCTBEHHBIE Oeble
apuiiLibl, IPUHECIINE HOBYIO LIMBWIN3aLKI0. Mlepapxuueckoe ynpaBieHUe TaKuM
Pa3sHOPOAHBIM HAacEJIeHHEM B paMKaX OOJIBIINX CEIbCKOXO035HCTBEHHBIX UMIIEPHIA
ObUIO BO3MOKHO TOJIBKO IIyTEM pa3/ieIeHus JItoiel Ha OOoJbIINe HepapXuuecKue
IPYIIBL, YTO U OBLIO C/IENAHO MyTEM 3aKPEIUIEHUs )KECTKOI 0, OCBSILIEHHOTO
TpaauLUAMU A€JIeHMs JIIoeil Ha KacTel. KacToBoe fesieHue no3BoIuiIo HaJoro
3aKpenuTh HEPABEHCTBO U MOAJIEPKUBATH KBa3H()eOJaTbHYI0 CUCTEMY C
CEJIbCKOXO35IICTBEHHBIM MPOU3BOJICTBOM B OJIarONpPHUSATHBIX KIMMAaTHYECKUX
ycioBusix. .OQHAKO TaKOW KECTKOW HepapXUIECKON roCyIapCTBEHHON CHCTEMBI, KaK
B Kurae, coznats He ynanoce. [lostomy UHnus pacnanace Ha psia 60jee Wik METKUX
(heomaNbHBIX KHKECTB, BHYTPU KaXKIOTO U3 KOTOPBIX CYIIECTBOBAIA KaCTOBAs
Hepapxusi, ¥ KOTOPBIE TIOCTOSHHO BPaXKIOBAIM MEXy COOOH. DTO ycToiunBas
JTMHAMUYecKas (peomaabHas CTPYKTYpa, He TIO3BOJISIONIAast HHTEHCUBHO Pa3BUBATHCS
TOBaPHO-/IEHEKHBIM OTHOILLICHUSIM, a2 BMECTE C HUMHU M TEXHUYECKOMY ITPOU3BOJCTBY
Y HayKe, IPUBSI3bIBABILAsi OCHOBHBIE MAaCChl HACEICHHUS K TSIKEIOMY
CEJIbCKOXO035IMCTBEHHOMY TpPYyy, Oy/ydr OYeHb yCTOWYHBOM, COXPaHUIIACh B
CEJIbCKOXO35IICTBEHHBIX palloHaX A3MHU BIUIOTh A0 AEBITHAALATOrO BEKa.



K neii xe nocne nagenus: pabosnagenpyeckoin Pumckoit mnepun npuiim u
EBponeiickne Hapoabl.

Kak B EBpomne, Tak 1 B A3UH HaI0JITO YCTAaHOBWIINCH pa3IMIHbIE (OPMBI
(heoabHBIX OTHOIIECHUNA. DTOT TOCYIAPCTBEHHBIN CTPOI OKa3aJIiCsi OYCHb
CTaOMIIBHBIM JIJIS CETbCKOXO03SHCTBEHHON ()OPMBI IIPOU3BOJICTBA C PA3BUTHIMHU, HO
JIOBOJIBHO CJ1a00 PHIHOYHBIMHU OTHOIICHUSIMH U C UEPAPXUUECKON TTaTPHAPXaTbHOM
rOCy/IapCTBEHHOM BJIACTHIO, OCYIIECTBIISIONICH, B OCHOBHOM COOPBI U MOCIEAYIOIICe
pacmpenenenue MaTepuanbHbIX Onar. [Ipu 3ToM, OHAKO, B OTIMYUE OT PaOCKOTO
croco0a MPOU3BOJICTBA, y KAXKIOTO YEIIOBEKa, JaKe y HECBOOOJHOTO KPEOCTHOTO
KPECTbHMHA, KOTOPOTO MOXHO MPOJaTh, HO YK€ Hellb3s yOUTh — KU3Hb YelloOBeKa
LIEHUTCS 3HAYUTEIHHO OOJIbILE , YEM PaHbIlIe, UMEETCs KaKoe-TO Mo001e YacTHOU
cobcTBeHHOCTH. Takoit cTpoit 0ueHb cTaOMIIeH, ONTUPACTCS Ha ONpeAEICHHBIN
YPOBEHb IIPOM3BOJCTBA, HA OCBALICHHYIO TPAIULMAMU HEPAPXUUECKYIO CUCTEMY, HO
HUKOUM 00pa3oM He cocoOCTBYET MHTEHCUBHOMY Pa3BUTHIO MaTepUAIBLHOIO
IIPOM3BOACTBA, a CJIEJ0BATEIbHO, HE CTUMYJIUPYET pOCTa YKCia JIIOAEH.

I'nbens PumMckoit umnepun u ctanosneHue ¢peogaasHOro crpos B EBpore pesko
3aMeIIIN KaK poCT MaTepUaIbHOTO IIPOU3BOICTBA, TAK U PHIHOYHBIX
B3aUMOOTHOLIEHH. OHAKO, CTaTyC OTJENILHOIO YejaoBeKa noseicuics. He youit —
OJ/IHA U3 3aM0oBeIel HOBOW — XPUCTUAHCKOW PEJIUTUH.

deoanu3M — HE TOJBKO YCTOMYMBAs CUCTEMA B3aUMOOTHOILICHUH JIIOJICH, OHA TAKXKE
oKasanach paciupsroleics cucteMol. [TocTeneHHo K GeoJaTbHOM GopMe KU3HU
MPUXOMIN 3THOCHI, KOTOPBIE PaHEE 3aHUMAIMCh CKOTOBOJCTBOM M 0XOTOM. OgHAKO
3TOT MPOLECC TPOUCXOINNI APAMATUYECKH U KPOBABO, CPAa3pyLIEHUEM U CO3TaHUEM
BHOBb HOBBIX I'OCYJITAPCTBEHHBIX CTPYKTYp, C BO3BPAIIECHUEM B OTJEIBHBIX MECTaX K
pabCTBY, C pEIUTHO3HBIMU BOMHAMU.

Heckonbko CII0B O penurusx.

Kax mbI y>xe ToBOpriH, uaest €IMHOro I BCeX JIto/eil Oora, >KUBIIAsk B yMax MEPBBIX
JFO/ICH, ¥ BO3SMOKHO BMECTE C arpeCCHBHOCTBIO U 00Jiee pa3BUTHIM MO3TOM,
MOMOTaBIas UM B 00Opb0e 3a BEDKMBAHHE, TIOCTETICHHO, TT0 MEPE 3aBOCBBHIBAHHS BCE
OoJee MUPOUX MPOCTPAHCTB U PACIICIUIEHU JIIOAEH 10 reorpaduiyeckomy
HPUHIMITY. DTO MPHU CJIA0BIX CBA3AX 03HAYAI0 M30JIALHUIO OTACIbHBIX IPYI IPYT OT
Jpyra, 1 IPUBOJUIO K TOCTEIICHHOMY M3MEJIbUEHHIO U IPOOJICHHUIO PETUTHO3HbIX
BepoBaHMi, boramu cTaHOBUIMCH 1MO0 3BEpU- MPAPOAUTTENH, OT KOTOPBIX 3aBHCENA
KHU3Hb IJIEMEHH, JTM00 000KECTBICHHBIE, BEUHO JKUBIINME TJIe-TO JaJIeKO MPEIKH,
3aKOHBI )KM3HU KOTOPBIX ITOYEMY-TO OKa3bIBAINCH OYEHb OJM3KUMHU K 3aKOHAM XKHU3HU
CaMHUX JIIoAei.

C nepexonoM psifia rpyIl HACEIEHMs K 36MIIEEIbYECKUM LIUBHIN3ALUAM

000kecTBIAThCA cTanu 3emist 1 ColHIe, JaBaBIIKMe ULy 3eMIIEIeNIbLaM.
Coznanue kpynHoi Pumckoit umMnepun, 00beIMHSBIIEH K MOMEHTY CBOETO
pactugera 6oniee S0 MIJUTMOHOB YEIIOBEK, BKOTOPOU JKMIJIH ¥ K KOTOPOW TPUMBIKAITH
HapOAbl, NPUHAJICKABILNE K PAIMIHBIM 3THOCAM M HAXOJUBIIHUECS B PA3IAYHBIX
CTaIUAX MaTepUAILHOTO MPOU3BOJICTBA, TPEOOBAJIO HOBOM PENIUTHH, B KOTOPOI
OTpa’KaJIMCh OBI U/IEW eTMHCTBA BCEX JIFOJCH 1 Bce 00JIee TOBBIIIABIINICS C
Pa3BUTHEM TOBAPHO-ACHEKHBIX OTHOIIEHUM CTaTyC OTIAENBHOTO YenoBeka. McToku
TaKOH PEJUTUH — PEJIUTUU €TUHOTO O0ra — CYIIECTBOBAIM y OJTHOTO U3 HAPOIOB
KuUBIIMX Ha rpanuue EBponst u Asun.- Uynees. U 1o, mo-sugumMomy, He CIIy4aitHo,
BBIXOJLIbI U3 OJHOU U3 KPYMHEUIINX [UBUIU3AUUN IpeBHOCTH, [IlymMepckoi,
KOYEBBIE TACTYXHU, UMEBIINE MHOTO BPEMEHH ISl PA3MBIIIJIEHUN O MUPO3IaHUH,
noObiBaBIIKe B Ernnerckom mieHe, ¥ BEpHYBIIHECS K ce0e Ha POJUHY IJIs TOTO,
4yTOOBI OT MACTYILECTBA MEPEHTH K OCEJIOMY 3eMJIeJIINIO Ha 3eMJIe, OTKYya , [o-



BUIMMOMY HA4aj0Ch IIEPBUYHOE PACCEICHUE HAPOJOB, ATU JIIOJIU KUBIIUE HA TPAHU
[UBUJIM3AIMI U BIIUTABIIME B ce0S MX JTOCTOWHCTBA M HEJIOCTATKHU, KaK HEJIB3S JIyUIIe
TIOJIXOJTHITH JIJTSI CO3/TaHUS PEITUTHH, B KOTOPOH BO3POXKIAINCH OBl UCH CMHCTBA
MIPOUCXOXKJICHUS YEJIOBEUECTBA — UICH MHOTO Oora. IMeHHO 3Ta Hjiest I03BOJIvIIa
WUYAESM BBDKUTH U COXPAHUTh STHUYECKOE U PEIUTHO3HOE €AUHCTBO B YCIOBUAX
MOCTOSTHHOW OOPHOBI 32 BEDKUBAHKE ¢ 00JICe CUIIBHBIMU M arpECCUBHBIMH COCEIISIMU.
bor nynees ObLT )KECTOK, KaK M BCS OKPYXKAIOMIAs WX JKU3Hb, H CIIPABEIJIUB, HECS UM
10 3anoBezet B3aMMOOTHOIIIEHUS MEKIY JTIObMHU, CPEAN KOTOPHIX TJIABHBIMU OBLITH

TpH
1. He yOwii
2. He yxpaau

3. He npentoboaeiicTByit

ITepBas 3anoBeab MOJHMMAJA HA BBICOKUN YPOBEHb KU3Hb YelloBeKa, yOUICTBO
CYMTAJIOCh IPEXOM.

Bropas 3anoBenp oTpaxaina yxe B TO BpeMsl He3bI0J1€MOCTb NOSABIISBILEICS YacTHOU
COOCTBEHHOCTH, TOTO, YTO JEJaeT YeJI0BeKa He 00BEKTOM padCcTBa a CyObEKTOM ,
UMEIOLM COOCTBEHHOCTD, PHHAICKHOCTh KOTOPOH ITOMY YEJIOBEKY CBAIICHHA.
TpeTbs 3a10Beab OCBsALIANA CEMbBIO, TO, YTO BBIIEIWIIO YEJIOBEKA U3 JKUBOTHOT'O
LIapcTBa.

XOTsI OCHOBBI HyIEHCKOH PeUriuy ObUTH C(OPMYITHPOBAHBI €IIE 32
HECKOJIBKO TBICSY JIET JI0 HAIICH 3PbI, OJHAKO TOT/a OONBITMHCTBO HAPOIOB HE OBLITH
TOTOBBI IPUHATH 3TOW PeNUTruu. YacTUUHO 3TO OBLIO CBA3aHO C MO3ULKEHN HEPapXOB
Wyneiickoit peurun, CAUTABIINX, YTO HOCUTEIEM UJIeH eIUHOTO 00ra TOKHBI OBITH
TOJIBKO MyJieH- 00roM M30paHHbII Hapo. JTa TOUKA 3PEHUS — ECTECTBEHHAS B TEX
YCIIOBUSIX, Jiej1ajia MPOTrPECCUBHOE PEIMTHO3HOE HAMPABICHHUE — HECYILEE HICIO
€IMHCTBA BCEX JIIOJICH, CO3IaHHBIX MO 00pa3y U MoJ00HI0 00ra, a TAKKe MEePEIOBYIO
MOpallb, yJIEJIOM HEOOJBIIOT0 3THOCA, TOCTOSTHHO OOPOBIIETOCS 32 BBKHBAHUE
MPOTUB CBOMX MHOTOYHCIICHHBIX BParos.

Curyanus n3MeHWIach B Ha4aje HaIIeH 3pbl, KOTra , I0-BUANMOMY,
HACTYIMWJI 9KOJIOTHYECKUI Kpu3uc 1 Pumckas umnepus, O0CHOBaHHasl Ha paOCKOM
TpyZe, Hayaja Tpelarhb Mo BceM mBaM. Pabckuii Tpy/ BO BCeX OTHOLIEHUsIX ceOs
u3kuBai. HoBbIl iist eBpOneiicKoi MBUIM3AIMH OOIIECTBEHHBIN YK,
(dheomanbHBIN, Uepe3 pa3pylieHus], BOWHBI M HacHIIKe Tpulien B EBpomny. 3TOT HOBBIN
CTpOii TpeOGoBaI MOPaAILHOIO U PETUTHO3HOT0 000CHOBaHHUA. OCHOBBI TAKOT'O
00OCHOBAHUS , BO3MOXHO J1aXe ¢ U30bITKOM, ObIIIM MOJATOTOBJIEHBI Ka3aBIIMMUCS
JI0JIr0€ BpeMs IPOTUBOPEYALMMU JIPYT APYyTy I'pedecKoil Haykoil u ¢punocoduein u
nynenckoi penurueil. HoBble penurno3Hele uiaeu poauiIuch, Kak U CIeJ0BalIo
OKHJATh U3 HAIIMX PACcCyKIEHUH, Ha OKpauHe (IpaHuUlE) pa3BajluBaroLlencs
Pumckoit mmmepun — B Henpax Uyneiickoit penurun. TpeGoBaiicsi HOBBIM MPOPOK,
KOTOPBII JOJKEH OBLT CMSTYHUTD KECTOKOCTh Wy IEHCKOTO 60Ta, MPHOIN3UTE €T0 K
JM000MY YE€JIOBEKY M TEM CaMbIM IMOJHATH YeJIOBEKa 10 00ra, JOHECTH HOBBIE /IS
OOJIBIIIMHCTBA JIFOACH TOrO BPEMEHH UJIEH JI0 MPOCTHIX JIFOJICH, BKITIOUAst M OBIBITMX
paboB. OTHOBpPEMEHHO JT0JHKHA OblTa OBITH YTBEPK/IEHA CPEIU JIFOACeH HOBas JIJIsl HUX
MOpaJTb MHJIOCEPIHS K YEJIOBEKY CO CTOPOHBI 0OTa M 320/THO CO CTOPOHBI YEIIOBEKA.
Orta penurus 10JDKHa Obuta OBITH PEEMHUIICH HarboJee MepeoBOro PEITUTHO3HOTO
Jla ¥ MOPAJIbHOTO YYEHUS TOTO BPEMEHN — HYACHCKOT0. Tak MOSBHIICS HOBBIH
Yuutens — yaurens 0eaaskoB — Mucyc Xpucroc.

EcTecTBeHHO HE cpa3y, HO HOBask MOAM(HUKALINS HyIEHCKOW PETUTUH, Ha3BaHHAS
XPUCTUAHCTBOM, YCTPOHJIA BCE CJIOM CTPOMBLIETOCS MIOCTETICHHO Ha Pa3BaJMHAX
pUMCKOIl uMnepun (peosanbHOro oo1IecTBa — ¥ MPaBUTENIEH, TaK KaK OHA BIIOJIHE



MOJXOWIIA JJIs OCBSIIECHHUS UX MIPAB HA BJIACTb, 3aLIUIAsl OOJIBIIMHCTBO TPAAULIUI U
MPaBO Ha BIAJACHUs 3eMiel u 60raTcTBaMu, U KPeCThsIH, KOTOpPbIE YyBCTBOBAJIM ce0s
OTHOCHTEIIHO CBOOOTHBIMH IO CPAaBHEHHIO C PAOCKHM COCTOSIHUEM, B KOTOPOM
HaXOAMIUCh MPEJKU MHOTHX U3 HUX. 1 MeJIeHHO HapoXKJaBIIuecs B ropojax
rpyIIbl PEMECICHHUKOB U TOPTOBLEB, Yb€ MPABO HA YACTHYIO COOCTBEHHOCTb, a
CJIEI0BATENIbHO BO3MOXKHOCTh TOPrOBaTh OCBSALIANIA HOBASI PEJIUTHSL.

Bnuras 3atem B ce0si ryMaHnU3M OpEBHETPEUECKUX MBICIHUTEICH, OHA
OKa3aJach BIIOCJIEICTBUU F'OTOBOM MPHUHSITH U OCBSITUTH JTUOEpalIbHbIE LIEHHOCTU
YeJI0BEYEeCTBA M HA HOBBIX YPOBHSX Pa3BUTHSI YEIIOBEUECKOTO OOIIECTBA, XOTS ATOT
HPOLIECC MPOUCXOANI COBCEM HE TaK MPOCTO.

HoBplii 0011IECTBEHHBIN CTPOH C HOBBIM pa3fieIeHUEM JIt0JIel Ha KPEMOCTHBIX
KPECThbsIH, UX X034€B- ()€0/1aJI0B, cadyro WM CHIBHYIO, B 3aBUCUMOCTHU OT YCJIOBHH
WIN JINYHOCTHU TpaBUTENeH M TpaJuLUi rocy1apcTBEHHYIO BIIACTh, C1a00 Pa3BUTHIE,
HO CYIIECTBOBABILHE U IIOCTENIEHHO, BOIPEKH BCEMY pa3BUBABIINECS PHIHOYHBIE
OTHOLIEHHUS, KOTOPBIE XOTS Obl YaCTUYHO OBLIM 3aLUILEHbI 3aKOHAMH, OKa3aJCs
OYEHb CTAOMJIBHBIM U NPOU3BOJICTBO, pa3BUBaBLIECECs NPU TAKOM YKIIaJe, B
OCHOBHOM, CEJIbCKOXO035IICTBEHHOE, MOTJI0 NPOKOPMHUTh CTaOMIM3HPOBAaBIIEeCs Ha
BpeMs HaceseHue. B paMmkax geomanusma mpous3ouia cTabuian3aiys YCIeHHOCTH
HaceJIeHUs1 M HOBOE pa3Me)KeBaHUe Hapoa0B. VIMEHHO Juis 3TOro nepuoaa , mo-
BUJUMOMY, HanOoJiee moaxoauT sTHndeckas teopus JI. H. 'ymunera [45]. OnHako, u
B 3TOT CTPYKTYPHO CTAOMIIBbHBINA NEPUOJ MPOUCXOAMIN TUTAHTCKUE STHUUYECKHUE U
COLMAITbHBIE KaTaCTPO(BI M PEITUTHO3HBIE KOH(IINKTHI, YACTHYHO CBSI3aHHBIE C TEM,
YTO TEePEX0/]] pa3IMIHBIX HAPOJOB K (heoann3My MpOUCXO I BO-TIEPBIX HE
OJTHOBPEMEHHO, a BO- BTOPBIX HA HETO HAKJIAJABIBAIUCH STHUYECKHE OCOOCHHOCTH.
Kax mbI yxe yka3plBasid, KpOME 3eMIIEICNbUECKUX IUBUIN3ALUH, B pailoHe
A3MaTCKUX IyCTHIHb C()OPMHUPOBATHCH MHOTOYUCIICHHBIC NMACTYIIECKUE
[IUBIJIN3AIMH, MaTepHAIbHOE OOTaTCTBO KOTOPHIX 0a3MpOBAIOCH HA CTaIaX
JKUBOTHBIX, TOT/Ia KaK aTpUOyThl IMBUIN3ALUN Y HUX MAJIO OTIUYAIUCH OT
NepBOOBITHOTO POIOTIEMEHHOTO CTPOSL. DTH HAPOIbI OBLT OY€Hh BOMHCTBEHHEI.
boraTcTBO M YMCIEHHOCTh 3TUX HAPOJIOB 3aBUCENIN O KJIMMAaTHUECKUX YCIOBUIl B
ropaszio 0oJbIICH CTENEHH, YeM Yy Jr0/iel CO CTaOMIbHBIM KOMIUIEKCHBIM CEJIbCKHM
X03HCTBOM, YCTAHOBUBIIMMCS IIPU (PeOAATBHBIX OTHOLIEHUSAX.

ViyuiieHne KIMMaTHYeCKUX YCIOBUM MPUBOIMIIO K POCTY HaceJIeHHUs, a 3TO B
paMKax KOYeBOI'0 CKOTOBO/ICTBA TPeOOBAJIO PaCHIMPEHUs IUIoLaieil. ArpecCHBHOCTD,
OCBSIIIIEHHAs POJIO-TUIEMEHHBIMU PEJIMTHO3HBIMU BEPOBaHUAMU TpeOoBaia OTHATh
3eMJIM y cOceliel, KOTOpble K TOMY BPEMEHH KHJIU yKe Oosiee He MeHee CTaOMIIbHO.
OTcroz1a nepuoANYEcKHe, PeryyisipHO MOBTOPSBIINECS B TeUEHHE OO THICSIUYH JIET
Ha0eryu KOUEBHUKOB Ha CTpaHbl eBporneiickoit u Kuralickoit nuBunmzamnuii. Kak mbl
y’ke roBopuiH, B Kutae, B cuity 3STHUUECKUX 0COOEHHOCTEH rocyaapcTBeHHas popma
(eomanm3ma yCTaHOBIIIACh HAMHOTO paHbllie, 4eM B EBporie u nepxkanach Takxke
HaMHOT0 JoJbiie. B cooTBeTcTBUM € 3THM U uaeonorus B Kurae Hocuna HECKOIBKO
MHOH Xapaktep. Bmecto naen eauHoro 6ora, mosBUIIOCH (hruimocopckoe
Kondynmanckoe ydaenue, ocBANIaBIIEe POIb FTOCYJapCTBA U CTABUBIIIEE €TO BHIIIE
OTJIEJBHOTO YEJIOBEKA. DTO YUEHHE ChIrpasio OOJBIIYIO POIb IS CTAa0UIN3alun
roCyIapCTBEHHUYECKOH (hopMbl (heomansHOTO CTposi B KuTae u coxpaneHnn
KPYITHOTO (he0aTbHOTO TOCyIapCTBa OT paciajga B TCUCHHE HECKOIBKHUX
TBICSYECIICTHI.



BoeHHast akTHBHOCTh KOUYEBBIX HAPOAOB, Oy/Ib TO TYHHBI, ITOJIOBIIBI, apadbl,
TIOPKH, MOHTOJIbI, KOTOPBIE B Pa3HbIE TIEPUO/IbI IBITAUCH PACIIUPUTH CBOM BIIAJICHUS
3a cueT OoJiee MMBUIIN30BAHHBIX B CMBICIIE OOIIECTBEHHBIX OTHOLICHUI HApOIOB,
MPOXOJIMIIN TIOUTH BCETAA MO OJIM3KUM CXeMaM: BOGHHOE HAllaJIeHue C YaCTUIHBIM
WM TIOJTHBIM Pa3pyLICHUEM CEJICHUN MPOTUBHUKA, 00JI0KEHUE TaHbIO, YACTUIHOE
WM [IOJIHOE€ BOCHPUSATHE HOBBIMH X035€BaMHU B 3aXBaUCHHBIX palioHaX
XO3SUCTBEHHBIX M KYJIbTYPHBIX JOCTIKCHHI 3aXBaYCHHBIX HAPOAOB, (POpPMUpPOBAHKE
Ha HOBOM, CMENIaHHON 3THUYECKOW OCHOBE BCE TeX ke (he0aIbHBIX OTHOIICHHUH,
BO3MOXKHO, C HEKOTOPOH CTIEU(HUKOH, HATPUMED, B HEKOTOPBIX CITydasx, Halpumep,
B Typuun, Bozpoxxaaics pabckuit Tpya. Takum o6pa3oM, BOIPEKH BTOPKEHHUSIM
KOYEBHHUKOB KaK Ha 3amaji, Tak M Ha Ior, (eoanusM, B pa3IM4YHbIX €ro Gpopmax,
3aHUMall BCE OOJIBLIYIO M OOJIBIIYIO YacTh TEPPUTOPUU 3eMIIM. DTOT MPOLECC He
Kacajcs B TeueHue Joaroro BpeMeHu CeBepHoi A3uu, HApo0B ABCTpalIMd U
OxkeaHunu, a TakKe IIEHTPAIBHOH U 10)KHOU A(DPHUKH, )KUBITUX B CTAOUITBHBIX
YCIIOBUSIX POJOINIEMEHHOIO CTPOSI U IIPAKTHUYECKU HE CBSI3aHHBIX C OCTAJIbHBIM
YeJI0BEYECTBOM.

Heuto nopo6Hoe, HO Mo-BuANMOMY 00Jiee MEAJICHHO U CO CBOEH CIIeU(pHUKOH,
npoucxoausio B CesepHoit u FOxHoU Amepuke, re Hapsay ¢ 3eMieAebYECKUMHU
umnepussMu MHKOB 1 ALITEKOB WJIM MHOI'OUYHUCIIEHHBIE IUIEMEHA HHIEHULIEB,
3aHMMABILIUXCS OXOTOW U CKOTOBOJICTBOM.

B pamkax aroro nporiecca HEOOXOUMO OTMETHTH MOsIBICHUE Ha 0aze Uynerickoit u
XpHUCTHAHCKOH penuruii cpein HaYMHAIOMINX aTaky Ha 3anazx apaboB HOBOW peUTHH
—MycynpMancTBa. OTa HOBasi PEJIUIusl, MPOBO3IJIAIIABILIAS TE€ XKe UICAIIbI, YTO U
XPUCTHAHCTBO, CTaJIa HICOJOTMYECKIM 3HAMEHEM TPOJIBIKEHUS (peomann3Ma Ha
Bocrok. OnHako, 1 3/1eCh BHOBb IPOSBUIIMCH OCHOBHBIE arPECCUBHBIE CBOKMCTBA
YeJIOBEKa, CBA3aHHBIC C Pa3/IeliCHUEM JIOACH Ha «HALINX» U «HE HAIINX». JTa, He
OrpaHMYEHHAas 3aKOHAMH arpeCCUBHOCTh B JAHHOM CIIy4ae BBUTMIIACH B PEITUTHO3HOE
MPOTUBOCTOSTHUE 3amnaaa u BocToka. Hanboliee IBHO MposBHUBILEECs B 00pb0e 3a Tpod
TOCTIO/ICHb.

OpHako, HECMOTPS Ha BCIO CTaOMIBHOCTH (heoann3Ma U MeJICHHbIH pOCT
HapOJOHACEJIEHUsI U TEXHOJIOT Ui, IPEPhIBaBIINXCSI HECKOHYAaEMBIMU BOMHAMU,
KaKHe-TO U3MEHEHNUs B TEXHOJIOTHAX BCE K€ poucxoaunu. M B nepByro ouepens — B
BOOPYKEHUH. B 3TOM cMBbIciIe KapAHHAIBHBIM 0Ka3aJ0Ch U300peTeHne
OTHECTPEIBHOIO OPY’KUs, IPUBE/IIEE K PEBOIIOLMOHHBIM U3MEHEHHAM K CTpaTeruu
U TaKTHKE BEAECHUS BOMHBL. J[pyriM IOCTENIEHHBIM U3MEHEHUEM, TAK)XKE CBA3AHHBIM C
HEOOXOIMMOCTBIO 3alIUThl CBOMX MOCEJICHHUH, ObLT OCTENEHHbII POCT rOpoOJIOB, B
KOTOPBIX KOHLIEHTPUPOBAJIUCH HE TOJILKO IIPABUTEIHN U UX BOMCKA U CIYyTH, HO U
PEMECIICHHUKH, BpauH, XyJOKHUKH, YUEHBIE, MEpapXU LIEPKBU. DTU TOPOAA,
KOJIMYECTBO KOTOPBIX IIOCTENIEHHO YBEIUUNBAJIOCh U HACEJIEHUE KOTOPBIX POCIIO,
CTaHOBMJIMCH LICHTPaMH TOPTOBJIM, TAK KaK MMEHHO B HUX B KaKOH-TO Mepe
JIECTBOBAJIM 3aKOHBI, TIO3BOJISIBIINE 3aIUIIATH CBOI0 COOCTBEHHOCTh HE TOJIBKO
JKUTEISIM TOPOJia, HO M MPUEIKUM KyHaM. ITH MOCTEIICHHO HAKAIUIMBABIIUECS
MU3MEHEHUS TOJDKHBI OBLTH KOTJa-TO TJIE-TO MPOPBATHCS U MPUBECTH K B3PHIBY
YCTaHOBUBIINXCS OTHOIIEHMH. [I0BOIOM K TakoMy B3phIBY B EBporne cTano pa3BuThe
(10Ta ¥ TOSBJICHUE arpeCCUBHBIX OECCTPAIIHBIX JIFO/ICH, TOTOBBIX OTIIPABUTHCS B
JaNbHUE MOPCKHE TIOXO/BI 32 30JI0TOM M ToBapaMH. BCIOMHUM 3Taribl IEpBUYHOTO
paccelieHus JII0AeH 10 MOBEPXHOCTH 3eMIIH. 3/1€Ch, HA COBEPIICHHO HOBOM YPOBHE
BO3HUKJIO TO ke camoe. Ho, B oTiMumne OT NepBUYHOTO PACCETICHHSI, HA «HOBBIX>»
3eMJISIX YKe KIITH TaKUe JKe JIIOH, KOTOPHIX HEOOX0AUMO OBLIO TIOKOPSTH.
B03M0XHO, 4TO 3TO COBIAJIO C MOMEHTOM MAaKCUMAaJIbHOH I1aCCHOHAPHOCTU



EBpomneiickux cymnepatHocoB. Tak Haganmach smoxa Bennkux reorpaduaeckix
OTKpBITHI. OJHOBPEMEHHO C 3THM BO3HHK MHTEpEC K YHHKAJIbHON WHpOpMALNH,
nosrydeHHOW EBponeiiniamu ot npeBHUX 'pexoB n PumMisaH. Haunnanaces sroxa
Bospoxnenus.

Taxum 00pa3om, MPOPHIB B HCKYCCTBE, HayKe, (GMIOCOMUH, CIEeTaHHBINA IPCBHUMHI
rpeKaMy B pacpOCTPaHEHHBIN PUMIITHAMU 110 OOIIMPHON TEPPUTOPUH, BHOBD HAIIIEI
CBOHMX MOTpeOUTENEH Cper eBPONEHCKUX MpeCTaBUTeNeH (PeoaanbHOM
IVBWIN3ALMH, YK€ TOTOBOU MOTEPSATH CBOIO COLMAIBHYIO YCTOMUNBOCTD, KaK 3TO
OBUTO ¢ PabOBIAIEIFYECKUMH TPEYSCKIMHU NOTHCaMu 1 PUMckoit nmrepueii.

U Bot Hayanuch Benukue reorpaduueckue oTkpbiTHs. EBponelickue aBaHTIOpUCTSI,
cHa0»kaeMble ¥ HalpaBJIsieMble IPABUTEISIMH, KX TyILIUMH HOBBIX OOTaTCTB U
BJIJICHUH, OTKPBIBAIOT [UIsl ce0sl M CBOMX XO0351€B HOBBIC JUISI HUX 3€MJIU, XOTS U
3acelieHHbIE yKe JII0JIbMHU, HO «HE HAIIMMU», HA KOTOPBIX HE PACIIPOCTPAHSIOTCS yiKe
JeHCTBYIONINE Yy «HAC» 3aKOHBL. X COOCTBEHHOCTb U )KU3Hb HE SABISAETCA
CBSIIIEHHOHN, UX MOKHO yOUBaTh U IpabuTh, TEM OoJiee, YTO 3TH JIIOAM ellle He
n300pesr OTHECTPENLHOTO OpYXHUs. Jla 1 penurus y Hux uyxas. B Teuenue
HECKOJIbKMX BEKOB €BpPOINEHCKHME KOJOHN3AaTOPbI 3aHOBO MEPEICTIUIN MEXay co00i
BeCh OcTalmbHOU MUp. AMepurka u Adpuka, ABcTpanns 1 O0biast 4acTh A3 CTalu
kosioHussMu EBponeiickux rocynapcts. Mup ObL1 3aHOBO, YK€ reorpaduiecky,
MOJIEJICH HA X034€B U IOJYMHEHHBIX , yTHETaTeJIel U yTHETeHHBIX. [Ipu 3ToM
KOJIOHH3aTOPBI HE UYKJIAINCh HUKAKUX ()OPM yTHETEHUs, BIUIOTH 10 paOCTBa,
KoTopoe 0b110 Bo3poxkaeHo B CeBepHoit Amepuke. [loxanyi, Tonsko Kuraii, Anonus
u Typius He HAXOIWINCH B SBHOU KOJIOHHAJIBHON 3aBUCUMOCTH. OHAKO TaKOH
Tepeae Mupa, OKa3al CyIIECTBEHHENIIEE BIUSHUE Ha )KU3Hb X0351€B — €BPOIICHIIEB.
U rnaBHOE — pa3pymmi naTpuapxaibHbIi yKian GpeomanpHoro odmectsa. s
3aKpEeIJICHHBIX Ha CBOEM KJIOUKE 3€MJIM KPECThSIH, COCTABIISIBIIMX PAHEE OCHOBHYIO
MPOU3BOJIUTEIBHYIO CHITY OOIIECTBA, OSBUIIACH HUKEM HE KOHTPOJIUpyeMast
BO3MOKHOCTB CECTh Ha KOpaOJib ¥ yeXaTh B KOJIOHHIO 32 OOTaTCTBOM H CJIABOIO HJIH
3a rubernio. KpenocTHeie y3bI IepecTaiy cep KuBaTh X Ha 3emuie. [la u
noTpeOHOCTH B UX TPY/Ie Hauall yMEHbIIaThcs. boraTcTBa, mpuBO3KUMBIE U3-3a
I'PaHMILIbl, OKA3aJIUCh HACTOJIBKO OOJIBIINMHU, YTO Y NMpaBUTEJIEH MOSIBUINCH
JIOTIOJIHATENBHBIE BO3MOKHOCTHU AJI1 IPOU3BOJICTBA HOBOI'O OPY’KUS U HOBBIX
KopabJiieil, KOTopble MOCTOSHHO COBEpIIEHCTBOBaINCh. KopabinecTpoenue, mMaccoBoe
HPOU3BOJICTBO OTHECTPEJILHOTO OPYXKHsl TpeOOBaIM CO3IaHHsI TPOMBIIITIEHHOTO
IIPOM3BOACTBA, KOTOPOE HAYaJI0 3aMEHATh MaJIOIIPOU3BOAUTEIbHBINA TPYA
pemecineHHUKoB. Ho /Ui NpOMBINUIEHHOTO IPOU3BOACTBA HEOOXOIUMBI OBLIH JIFOIH,
YMEBIIIHE HE TOJILKO BOEBaTh, HO OPraHU30BbIBATH PabOTy APYTHX JIIOJEH, a TakxkKe
IpoJiaBaTh MPOAYKTHI CBOEro Tpyaa. M takue moau nosBuinck. MHorue ObIBIINE
OGaHIUTHI U KPETIOCTHBIE KPECThSIHE, YEeXaBIIHe 3a TPaHUILy, HAarpaOuB 30J10Ta,
BO3BpAILAJIUCh OOPATHO B FOPOJA, YTOOBI TaM 3TO 30JI0TO NOTPATUTE. MM HY>KHBI
ObUTH BEJIMKOJICTTHBIE TBOPIIBI M MIPEMETHI POCKOIIH, a TAK)KE CPEJICTBA JOMAIITHETO
o0nxoja. 3a 3T0 OHU XOPOILIO MIATHWIK. M1 3TO CTUMYNIHPOBaIo POCT MPOMU3BOACTBA.
HexoTtopeie n3 HIX caMu OPraHU30BBIBATIM MaHY(aKTypbl. DTO OBLJIO BEIUKOE
oTkpbITHE. OKa3a10Ch, YTO KOJIJICKTUBHBINA POMBILUICHHBIH TPYZ C pa3feieHueM
TpyZia MEX/y CPaBHUTEIBHO HU3KO-KBATM(UIIMPOBAHHBIMU paO0YMMH HA TIOPSIKU
IIPOU3BOANTENBHEE TPYIa PEMECIECHHUKOB. 1IpON3BOICTBO MPOMBIIEHHON
MPOAYKIMU CTAJI0 HAMHOTO Jelienie. Tak Hauajd BOZHUKATh KanutaiusMm. B
€BPONEHCKHUX CTpaHaX CTAJIH MPOU3BOJUTHCS TOBAPHI, KOTOPHIX HE OBUIO paHbIIIe
HUrAe. PRIHKOM cOBITa TAaKMX TOBApOB CTal BeCh MUp. Temeps yxke He Hao ObLIO
TOJILKO CHJION yZIepKUBaTh 3aXBau€HHbIE KOJIOHUU — OHU Bce Oosiee u Oosee



OTCTAaBaJIH B IMPOMBIIIJIEHHOM MPOU3BOJCTBE U MPEBPAIIAINCEH B CHIPHEBBIE U
CEIIbCKOXO35MCTBEHHBIE IPUIATKH METPONOJINNA. HOBBIE JIFOIM M HOBBIE MPEATPHSITHS
BO3HHKAJU B OypHO pocmmx ropogax EBporsl. HU3k0 pou3BOUTENBHBIA TPYA
KPETIOCTHBIX KPECThSH CTAHOBUJICS BCE MEHEE BBITOJIHBIM, & PaCTYyIIUM
MaHyaKkTypaMm TpeOoBaInCh paboune pyku. Beap nx xo3seBa UMeIr MHOTO JICHET,
KOTOpBIE CTAHOBIJIUCH BCE O0JIee BaKHBIMH , Y€M POJIOBBIE IPUBHIIETUH (DEOTaI0B.
Pa3BuTHe MeXIyHapOAHOTO W BHYTPEHHETO PHIHKA BCE OOJIBIIE YBETUINBAIIO
MIPOMBIIINIEHHOE MTPOU3BOACTBO. [10SBHINCE POCTOBIUKH, CCYKaBUINE JIFOAEH
JICHbraMH 10J] OOJIBIIINE MPOICHTHI, a 3aT€M U IepBble OaHku. MatepuanbHas, B
OCHOBHOM, JICHEXHas COOCTBEHHOCTh CTAHOBUJIACh TJIABHBIM, YTO OMPEAENISIIO BIACTh
mrozedt. Mexay cTapbIMU X03s1€BaMU JKU3HH, BJIACTh KOTOPBIX 0a3upoBaiach JHUIIb HA
NOJATAX C MIPUHAJUIEKAIINX UM KPEIIOCTHBIX KPECThsIH, U HOBBIMH, BOSHUKIIN
CEpbE3HbIE IIPOTUBOPEYNS, CBA3aHHBIE C TEM, UTO U T€ U APYTUE HYKIAIKNCh B TOM,
KOI'O 3KCIUTYyaTUpOBaTh —OJJHU — B KPEIIOCTHBIX KPECThAHAX, NPYTHUE — B
HNPOMBIIUIEHHBIX pabounx. PazmbiBarolieecss KpemocTHOE MPaBo AOJKHO ObLIO OBITH
JTUKBAIUPOBaHO. IIpu 3TOM Jr0AM, HACTauBaBIIKE Ha €T0 JUKBUIALINH,
IponaraHIupoBaiu JuOepanbHble AEMOKPATHUECKUE IPUHIUIIBI, YTBEpP K IaBILIuUE,
YTO OJIUH YEJIOBEK HE MOXKET NIPUHAIEKATh ApyroMy. I 3To NelCTBUTEIBHO TaK.
ToBapHO-Ji€HE)KHbIE OTHOIIEHHUS CBA3BIBAIOT JOAEH Pa3HBIX KJIaCCOB, pac, PEJIMIUM U
3THOCOB, MMEIOIINX Pa3IM4HbIC TN U )KU3HEHHBIE YCTAHOBKH, 3HAYUTEIIBHO
Kperrde, YeM POIOBBIC WM HAITMOHAIBHBIC, KOTOPBIE 00S3aTeNbHO ACTAT JI0IeH Ha
«HaIIUX» U «HE HaMX». [{0sSBUINCh TYMaHUCTHYECKUE TEOPHH, Oa3UpOBaBIINECS HA
HACIIe/INU TPeYecKuX GraocodoB, MPOBO3TIAMABIINE PABEHCTBO BCEX JIFOMICH .
OpnHako OTMEHA OCBSIIIEHHOTO LIEPKOBBIO KPEMOCTHOTO MpaBa Oblla HE TAKUM
npocTeM AesoM. Kpome Toro, TpeboBaiock co3anne MPHHIUIHATIHLHO HOBBIX
JEMOKPATUYECKUX 3aKOHOB, 00ECTICUMBAIOIINX YKE Ha HOBOW, TOBAPHO-/ICHEKHON
OCHOBE HMMYIIECTBEHHBIC MIPaBa BCEX TPAXKIaH, a HE TOJIBKO MpaBHUTENEH U (HeoTaoB.
OTH cepbe3Hble BHYTPEHHNUE TPOTUBOPEUHS MEXKAY MPEKHUMU U HOBBIMH XO035€BaMU
JKU3HU TPeOOBali CBOETO Pa3peLIeHHs], TaK KaK CACPKUBAIN OypHBIA POCT
IIPOMBILIUIEHHOT' 0 POU3BOACTBA. Bo MHOTHMX EBponeicKkux cTpaHax 3TO IIPUBEJIO K
6osiee MATKUM MU OoJiee KECTOKMM OypKya3HbIM peBosolusiM. [IpumepHo B 310
K€ BpeMsl, PaHbIIE WU I103KE, B 3TUX K€ CTpaHaX IPOU30IIa OTMEHA KPEIOCTHOTO
IpaBa.

Ilenouka peBoMIOLNH, CBEPTHYBLIMX WM OCIAOMBIIMX HEPAPXUUYECKYIO BIACTh
POZIOBO apUCTOKPATUN OTKpPbUIA ILIIO3bI AJIs1 OypHOTO pa3BUTHS
KaIUTaJIMCTUYECKOrO IPOU3BOACTBA, U HOBBIE X035€Ba KU3HU HE IPEMUHYJIHA STUM
BOCIIOJIb30BaThcs. Hanbosee He3aBUCHUMBIE M AKTUBHBIE M3 MOJIOJBIX
0CBOOOIMBIIMXCS KPECThSH OTIPABUINCH B TOPO/, I/I€ X YXKE KA NOTy4YHUBLINE K
TOMY BPEMEHH BJIACTh X03si€Ba (abpuk 1 3aBooB. [losiBUiICS Ki1acc cBOOOIHOTO
MpoJieTapuaTa, MMEBIIEro JUYHYI0 CBOOOIY, HO HE UMEBIIETO TOTO, YTO ONPEACIseT
MOJIO’KEHUS YEJI0OBEKa B HOBOM OOILIECTBE — YACTHOM COOCTBEHHOCTH. Tpy1 HAeMHOTO
pabouero crai HOBBIM ToBapoM. Kammranm3m Beien Ha cBo6oay. Ho aTo Havano
OBUIO CTPAIHBIM, TAK KaK HE PEryIHPOBAIOCH MPAKTUISCKA HUKAKUMH
3aKOHOJIATEIbHBIMU aKTaMU U HUKAKUMH TPATALASIMH.

HavanpHbIN KanmuTanu3M CONPOBOXKAAICI HUYEM HE OTPAHUYECHHON
9KCIUTyaTallel JTr0IeH, TOTOBBIX 3a KYCOK Xyieba padoTaTh CKOJIBKO YTOJIHO BPEMEHH.
Tewm Oosee, 4TO X UHTEPECH HEKOMY ObLITO 3aIMIIaTh. Jla, uX *KU3Hb 3aLIUILIATNA
3aKOH M PENUTHs, HO y HUX He OBIJIO CPEICTB UIS pealn3anni CBOeii cCBOOOIBI
€IMHCTBEHHBIM CIIOCOOOM COXpaHEHUS JKU3HU ObLIa Mpo/Iaxka CBOCH padoveid CHITBL..



Opnnako, pa3BUTHE KanuTaan3Ma O4YeHb ObICTPO M3MEHWIIO )XKU3Hb CHavyalIa
€BpPONENCKHUX TOCYIAPCTB, a 3aTEM U BCETO MHpA.

B cTpanax EBpornbsl Hauany co31aBaThCs U Pa3BUBATHCS OCHOBHBIE MHCTUTYTHI
TOepanbHON JEMOKPATHH: BCEHAPOIHO N30MPACMBbIi TapIaMeHT, KOTOPBIH JOJKEH
OBLT CO3/1aBaTh 3aKOHOJATEIBHYIO 0a3y, 00eCTIeYMBAIONIYIO TIPaBa COOCTBEHHUKOB U
MTOOLIPSIONTYI0 TOBAPHO-ACHEKHBIE OTHOLIEHUS, UCTIOJTHUTENbHAS BIACTh, KOTOpas
MIPUHYIUTEIBHO B PE3YyJbTaTe PEBOJIONMI WM MUPHO Mepexoania OT TOMa3aHHUKA
00Hs K N30paHHOMY HapOJOM NPE3UACHTY U (OPMUPYEMOMY UM NIPABUTEIBCTBY,
1100 MPAaBUTEIECTBO HA3HAYAIOCH MTAPIIAMEHTOM, CyeOHas BIACTb,
OCYILIECTBIISABIIAS BMECTE C MOJULEHCKON CUCTEMOMN UCIIOIHEHNE U3JaHHBIX
HapJIaMeHTOM 3aKOHOB. JTa cUcTeMa Oblla IIOCTPOEHA B MHTEpEcax HOBOIO Kiacca U
B OCHOBHOM 3all1I[aJIa €T0 COOCTBEHHOCTh M CBOOOY Pa3BUTHS IPOMBIIUIEHHOCTH U
Toprosiu. OHaKo, €€ IJIaBHBIM IPUHLIUIIOM ObliIa 3aIlMTa COOCTBEHHHKA BOOOIIIE, a
HE KaKOoro-TO OMNpeEIeHHOr0 KJIaHa U TaK KaK MeXJy COOCTBEHHHUKaMH Ha PhIHKE
I1J1a HeNPepbIBHASI KOHKYPEHLUS, TO OHU ObUIH 3aMHTEPECOBAHBI, YTOOBI 3aKOHBI HE
JlaBaJIM JOTIOJIHUTENBHBIX IPEUMYILECTB OHOMY KOHKPETHOMY KJIaHY, 4TO
MIOCTENIEHHO NTPUBOJWIO K COBEPLIEHCTBOBAHUIO 3aKOHOIaTENbCTBA.

Pa3BuTHE MPOMBIIIJIEHHOCTH B YCIOBHSIX KalMTAIUCTHYECKOTO criocoba
IIPOM3BOCTBA NIPUBEJIO K HEBUAAHHOMY PAHEE PAZBUTUIO JIEHEKHO-PBHIHOYHBIX
otHomeHnH. [TosSBUIUCH crienaibHbIe (PUHAHCOBBIC HHCTUTYTHI, IEHCTBOBABIIE HE
TOJILKO B PaMKax OJIHOM CTpaHbI, HO M HA MEXIyHAPOJIHOM yPOBHE — OaHKH, OUPIKH.
[TocTenenHo, HO OYEHb MEUIEHHO, Pa3MBIBAJIMCH U TPAaHULBI rocyaapcTB. KpeauTtHo-
JICHEKHBIE OTHOILIECHHS BCE OOJIBIIEe CTAHOBHIIMCH MEKyHApOIHBIMU. TpedoBanoch
COTJIACOBAHNE 3aKOHOJATENBCTB PA3IMYHBIX TOCYIAPCTB.

KonkypeHLus Mexay OTAeTbHBIMUA TPOU3BOAUTEISIMU IPUBOANIIA HE TOJIBKO K
YCHJICHHUIO DKCIUTyaTalliy pab0vHX, HO U K CTPEMJICHHUIO IPYTHMHU CIIOCOOaMu
COKpaTUTh IPONU3BOJICTBEHHBIE PACXOBI U YIIYUIIUTh KA4e€CTBO ITPOU3BOICTBA.
BHoBb, BIiepBbIe cO BpeMeH JipeBHei [ perun nosiBuiach noTpeOHOCTh B YUEHBIX ,
KOTOpbIE BEDKMBAIM BO BpeMeHa (peoanusma, JINIIb HaJleB MAaHTHIO CBSIICHHUKA MU
COBMe€Ilasl HayYHbI€ UCCIIEIOBAHNUS C 3aHATUAMHI UCKYCCTBOM M HaXOZsCh Ha
CoJepkKaHUM Y (eoaaabHbIX IPaBUTENCH.

HMmeHHO HayKa, 110 HalleMy MHEHUIO, ChII'paJia [NIABHYIO POJIb B Pa3BUTHU
IIPOMBILIUIEHHOCTH a 3aTEM U B HHAYCTPHAIU3ALMHU CEICKOTO X035 HCTBA.
KoHKypeHTHbIE OTHOIIEHUS Ha PbIHKE, CTPEMJICHHE MOIYy4aTh KaK MOXHO OOJIbIIYIO
OpuObUIb CTAJIH INIABHBIMU U OYEHb MOILIHBIMH CTUMYJIAMH B Pa3BUTHU
NpoU3BOJCTBA. Besb HYKHO ObLIO HAYYUTHCS BO3MOKHO 00Jiee IPOCTHIM CIIOCOO0OM
(To ecTh HamboJIEE JIeIIEeBO) IPOU3BOAUTE T€ TOBAPHI, KOTOPHIE MOJIb30BAIUCH
CIIPOCOM Ha PBIHKE, TO €CTh OBLIM HYXHBI 00LECTBY. A 3TO TpeOOBaIo 3HAHUH, U
Bce Oosbine 1 6osbie. CHavana, Ha paHHUX CTaIUSIX Pa3BUTH, KOTa KaluTalIu3M
erie ObUT B TIOATIONBE, ITH 3HAHUS JOOBIBAINCH U3 IPEBHUX TPEUECKUX U PUMCKHX
npousBeneHnid. OTHAKO, IOCIIE BEIUKHUX reorpadMuecKuX OTKPBITHHA CTaJo SCHO, 9TO
HE0OXOMMBI HOBBIE 3HAHHS O 3eMJie, O 3B€3[1aX, IO KOTOPHIM HAJl0 MPOKJIaAbIBATh
MyTh, a TAK)KE MHKCHEPHBIE 3HAHUS, 0€3 KOTOPBIX HEBO3MOXKHO ITOCTPOUTH U
3KCIUTyaTUPOBATh KOPalild — U CO3/1aBaTh HOBOE OPY>KUE — INIABHbIE CPEICTBA AJIs
3axBaTa HOBBIX 3eMelb. [Ipu IBOpax mpaBHTENei CTAaHOBUIIOCH BCE OOIIBIIE U
0oJIbIIIe YUEHBIX, KOTOPBIE B TO BPEMS OJJHOBPEMEHHO OBLITH U PEITUTHO3HBIMU
¢mnocodamu 1 HHKEHEPAMH, a TAKXKe MUCATEIAMHI U XyAoKHUKamMu. [ mybokoe
V3Y4YEHUE 3HAHUH U NCKYCCTBA IPEBHUX TPEKOB IIPUBEIIO K B3PBIBY HOBBIX OTKPBITHI
B aCTPOHOMUH M MH)KEHEPHBIX n300peTeHuit. OTpOMHYIO POJIb B JIeie
pacnpoCTpaHEeHUs MOIyUYEHHbBIX 3HAaHUH ChIMPAJIO H300peTeHNe KHUIoNeyaTaHus,



MO3BOJIUBLIETO CO3aTh MPUHIUINAIBEHO HOBOE CPEJICTBO PACTIPOCTPAHEHHUS
UH(pOpMAIUH.

B 3710 %€ Bpems B EBponelcKkoil XpUCTHAaHCKOM KaTONMYECKONW HEPKBH MOSBUINCH
€peTHUUYECKUE HATIPABJICHUS, MTBITABIINECS MPUCIIOCOOUTH OCHOBHBIE JIOTMAThI
XPUCTUAHCKOM PEJINTUH K MHTEpPECaM HOBBIX X035€B MUDPA.

A Hayka, mooupseMas Bce pacTyIIUMHU NOTPEOHOCTAMHU KalUTAIUCTUIECKOTO
IPOM3BOJICTBA, OYPHO pa3BHBAJIACh, OTKPHIBASI HOBBIC JJIS1 YEJIIOBEKA 3aKOHBI IPUPOIBI
u o0ecrneurBas CBOUMH OTKPBITHUSIMU HOBBIE TEXHONOTHH. OTPOMHBIM JTIOCTHXEHHEM,
3HAaYEHHE KOTOPOTO JUIsl BCErO YEIOBEUECTBA TPYIHO MEPEOCHUTD, OBUTO OTKPBITHE
HproTOHOM, CTOSIBIIINM Ha MJieyax IPYTUX TMTaHTOB, OCHOBHBIX 3aKOHOB MEXAaHHKH,
0a3upoBaBIINXCS HA 3aMeYaTEIbHBIX ACTPOHOMUYECKUX OTKPBITUSIX YUEHBIX
JIPEBHOCTH M €r0 COBPEMEHHUKOB, M CTABIIMX OCHOBOM TOM T'MTaHTCKOM
MIPOMBIIINIEHHON PEBOJIIOINH, KOTOpask MPOJOJIKAETCS MO HACTOAILEE BPEMSL.
OTtkpbiTust HpI0TOHA SIBUITUCH OJTHOBPEMEHHO OJIECTSIIIMM 0000IIeHHEM TeX 3HAHUH,
KOTOpBIC YeJIOBEUECTBO MPUOOPETIO JI0 HETO, M TOW 0a30¥ HAYKH M TEXHOJIOTHH,
MOTEHIMAJI KOTOPOH €I1e TOJHOCTHIO HE UCUEPIIaH BILUIOTH 10 HACTOSIIETO BPEMEHH.
A nymato, uto Her0TOH He 3ps cuntai ce0si HOCTaHHUKOM OOXHUM

"HrroToH ObLT HE 0€3005)KHUKOM, a CKOpee , TAWHBIM apUAHIIEM - €PETHKOM,
otputasmmM gormat Tpoutsl. [To cnoBam Ouorpados , OH cunTal, 4To KpoMe
Xpucra, y bora MoryT OBITh IpyrHe CBIHOBBS, Yepe3 KOTOPBIX OH OTKPBIBACT JIFOISIM
CBOM UCTHHBI H, KQXKETCs, POAMBIIICH BJOOABOK 25 nekadpsi, Bcepbes cunral cels
OJIHUM M3 TaKuX MpopokoB. HpI0TOHY NprHaAIeKaT TOJIKOBaHUS ATIOKaJIMIICUCA U
npopodects [JaHnumna; B 4aCTHOCTH, OH NPECKA3bIBAI [IAJCHUE MANICKOT0 MPECTOA B
2000 romy." [53]

Ero xaura «OcHOBBI HaTypaJIbHOU (MIIOCO(UI» ChITpajia Uik HOBOTO
oO1mIecTBa ¢ paclIMpPeHHBIM BOCIIPOM3BOACTBOM TOBapOB, OCHOBAHHOM Ha Bce Ooiee
nosiHoM 3HaHuu [Ipuposl, Takyto ke poib, kak HoBblil 3aBeT — U1 peTUruO3HOTO
o0ocHoBaHUs (HeoIaTHHOTO CTPOS C €r0 HOBOM, O0JIee YeIOBEUHOM, YeM pabCcTBO
MOpAJIbIO.

JerepMuHU3M, BBHITEKAIOMINIM U3 OCHOBHBIX MOCTynaToB HhioToHA, KOTOpBIE
OJiecTsIe MOATBEPAUIUCH BCEM JANBHEUIITUM OMBITOM HAYYHBIX UCCIICIOBAHUN U
TEXHOJIOTMUECKUX JOCTIKEHUMN, ABUIICS B aJbHEHIIIEM UIE0JIOTUIECKONH OCHOBOM
aTen3Ma, MPOJIOKUBIIETO TITYOOKYIO MPOMACTh MEK/Y PEIUTHEN U COBPEMEHHON
Haykoil. [Ipeogonenre 3Toi mponacT, BO3MOKHO, CTAHET IJIaBHOU 3a7adeit
KyJBTYPHOTO Pa3BUTHS YEIOBEUYECTBA B Oy IyIIEM.

[Tocne HeroToHa poibh HAyKW B OOIIECTBE CTala MPOrPECCUBHO BO3PACTATh.
Omna Bce OoJiee MHTEHCHUBHO U Bce 00Jiee YCTIeITHO NCTIONB30BaIach JUIs HYXK/]
Pa3BUBAIOILETOCS KAUTATUCTHUYECKOTO IPOU3BOACTBA. [J0CTaTOYHO OTMETHUTB,
HanpuUMep, U300peTeHre MapoBOTo ABUTaTEINsl, COBEPIIMBIIETO OUYEPETHON MepeBOPOT
B TPAHCIIOPTE U MPOMBIIIJICHHOCTH. A 3aTeM LebIid MOTOK OTKPBITHH U N300peTeHUI
B 00JIACTH AJIEKTPUYECTBA, HA3EMHOTO TPAHCIIOPTA, KOPaOIeCTPOSHHS,
BO3/yXOIlJIaBaHUsl, PaAHOBOJIH, CTPOCHHUSI AaTOMHOTO SIIpa, XUMHUECKUX
MpeBpaLIeHUNA, OMOJIOTUH U T.1.

Hayunas n mpoMsIliuieHHast pEBOIONNH, HAYaJI0 KOTOPHIM OBLIO MOJIOKEHO
Benukumu reorpadudeckiuMy OTKPBITHSIMH, TIPUBEIT HAC B HOBOE OOIIECTBO, CYTh
KOTOPOTO HaM TOJIBKO MPEACTOUT OCO3HATb.

Ho noka BepHemcst HEMHOTO Ha3a, K Ha4ajly 3TOr0 IPOMBILIUIEHHOTO U
JieMorpadruecKoro B3phiBa.

Hrak, B HEKOTOpBIX cTpaHax EBporbl co3aanich 6aronpusTHBIEC yCIOBUS IS
B3PBIBHOT'O Pa3BUTHS KATUTAIMCTHIECKOTO MPon3BoicTBa. OCBOOOXKIEHIE KPECThIH



Y JIEHBI'H, TTOTYYEHHBIE 3a CUET KOJOHWM, CO3/1aIi BCE yCIOBUSA IS 3TOro pocta. 1
oH Havasics. [Ipu 3TOM Ha nepBBIX MOpax, Kak Mbl YK€ OTMEYaIH, Pa3BUTHE
KalUTaIUCTUIECKUX OTHOLICHUH, HE PETryJIMPOBABIIEECS] HUKAKUMHU
3aKOHOAATEIbHBIMU TOJIOKEHUSIMH, TaK e KaK ¥ 3aXBaT HOBBIX KOJIOHUH,
COITPOBOKAAJIMCH PEUINBAMH BCEX HEAOCTATKOB MIEPBOOBITHOTO H
paboBIaAENBYECKOro CTPOsl. ATPECCUBHOCTD YEJIOBEKA U JICTICHUE JIOACH Ha
«HAIIUX» U «HE HAIIMX» MPOSBUIOCH U B YHUUTOXECHHUH B KOJIOHUSX LIEJBIX IJIEMEH U
HapOJIOB, U B BO3POXKICHHN paOCTBa, M B 3BEPCKOH IKCILTyaTanuu padbounx. la u
camu Oyp>Kya3HbIE PEBOJIOLMH, B PE3yJIbTaTe KOTOPBIX HOBBIM KJIACC MPUXOAMI K
BJIACTH, pa3pyllasi MHOTOBEKOBbIE YCTOU, YACTO OBLIM KECTOKUMH U KPOBABBIMH,
BBI3bIBas THOEIb JECSTKOB THICSY BBIJAIOLIMXCS JIFOAEH (BCTIOMHUM TUJIBOTHHY
O®paHnity3ckoit pesomonun). OHAKO 3TOT HOBBIH 0OIIIECTBEHHBIN CTPOM HEC ¢ COOOM
JIBa IPEUMYIIECTBA
1. IlpakTHuyecKu HEOIpPaHWYEHHBIN POCT IPOU3BOAUTEIBLHOCTHU TPY A, TO €CTh
CIOCOOHOCTb MTPOKOPMHUTH HAMHOTO OOJIbILE JIFOAEH, UeM NMpH (HeoJalbHOM CTPOE.
2. Heo0xoanMoCTh 3allUThl YACTHOM COOCTBEHHOCTH Ka)JI0TO YeJOBEKa U
pa3BUTHS PHIHOYHBIX OTHOLICHUH, YTO B CBOIO OYEpE/Ib BIEKJIO 3a CO00i pe3koe
YBEJIMYEHNE LIEHHOCTH yYaCTHHUKA PhIHKA — OTJEJIBHOTO Y€JI0BEKa. A y4aCTHUKOM
PBIHKA MOT CTaTh JII0OOH YesIoBeK, Jaxke pabounii, KOTOPBIN TeNeph, B OTINUNE
OT KPETOCTHOTO KPECThIHIHA MOT IPOAABATh - HE ce0s, — a CBOIO pabovyIo CHITY.
PrrHOK paboueli CHIIBI CTa HOBBIM, OY€Hb B)KHBIM PBIHKOM KalUTaTU3Ma.
3amnuTa 9acTHOM COOCTBEHHOCTH C HEM30EKHOCTBIO, XOTSI JAJIEKO HE BE3/1e M HEe
cpa3zy, NpHUBEa K CO3JaHUI0 JEMOKPATHYECKOTO 3aKOHOAATENBCTBA U
JIEMOKPATUIECKOTO CIIoco0a MpaBIIeHHS.
[Iponecc nepexona ot Geomanm3Ma K KaUTaIN3My U Pa3BUTHS KallUTaIM3Ma JaXKe B
ctpanax EBpomnbl nmpoucxoaun He oqHoBpeMeHHO. HecMoTpst Ha TO, YTO EpBHIMHU B
9MOXy KoJoHuanm3Ma Berymwin Vcnanus u [Topryranust, 4su KOpaOiIu OTKPBUTH H
YbH MTOCTIAHIIBI HAYaJId KOJIOHU3UPOBATh AMEPHKY, HE B 9THX CTPaHaX CTald OypHO
pa3BHUBATHCSI HOBBIE OTHOLICHHUS. JTO CBSI3aHO, O-BUAMMOMY, C TEM. YTO B HUX
JIOCTaTOYHO CHJIbHA ObljIa KOPOJIEBCKAs BJIACTh U KaTOJIMYECKas HEepKOBb. PaHbIe
JpPYTUX CTOJIKHYBILIUCH C OIIACHOCTBIO Pa3pyILICHUsI CBOE MOHOIIOJIBHOM BJIACTH,
npasureny Mcnanuu u [lopTryranuu cymenu yKpenuTh CBOO BJIACTh CHIIOM.
Bo3MoxHBIE IPUMEPEI 3[€Ch —CO3/1aHUE UHKBU3ULIUU M HE3YUTCKOIO OpJEHa, a
TaK)Ke U3rHaHue u3 Vcnanuu eBpeeB, He BXOJUBIINX B UEPAPXUUYECKYIO CUCTEMY
IIPABJICHUS U BO MHOTOM SIBJIIBIIMXCSI HOCUTEJISIMA HOBBIX —KalIUTAJIMCTUYECKUX
B3aMMOOTHOIIIeHUH. [I[pumMepHO TO ke MOKHO cka3aTh 00 Mrtanuu u ABcTpun,
CTpaHax, I/I€ BIaCTh KaTOJIMYECKOH LIepKBH Obla JOCTATOYHO CUIIbHA. MeXay TeM B
LEHTpaJbHOM U 3anaaHoi EBporne, riae BausHUEe KaTOJIMYECKOM LIepKBU ObLI0 ciadee,
Bce OOJIBbIIYIO CHITy HaOHpaslu epeTHYeCKre XPUCTUAHCKUE YUeHHUs, IOAYEPKHBaBIINE
TE YePTHI XPUCTHAHCTBA, KOTOPBIE HANOOJIEE BHITOAHBI OBUTH HAPOKAAIOIIEMYCSI
Kanuranumy. Kpome Toro, cama KopoJieBCcKas BIacThb He OblIa B 3TUX CTPaHaX CTOJIb
CHJIBHOU, KaK, Hanpumep, B Mcnanuu.
ITepBoii eBpomeiickoil CTpaHO, UCTIBITABIICH HA CE0E TOIOKUTEIBHBIC CIIEJICTBUS
pa3BUTHS HOBOTO CTPOs, crana dOpaHums, B KOTOPOH MIMPOKYIO JOPOTY KalUTaIU3MY
oTkpsiTa Benmkas @paniysckas peBoonus. BaxHbIM 1eMorpapuaeckum
CJIEACTBUEM ITOTO TpoIiecca SIBUICS CYIIECTBEHHBIN POCT YHCIIA JTHOAEH, KOTOPBIA
MPOAOJDKAJICS B BOCEMHAAATOM M IEBATHAALIATOM BEKaX, HECMOTPS Ha PEBOJIIOLUH U
BOIHBI. DpaHIys ke TIepBasi BCTYIIJIA B 310Xy JAeMorpaduyeckoro nepexona. Ha
9TO K€ BPEeMs PUXOIATCS U MAKCUMaJIbHbBIC KOJIOHHAIBHBIC TPUOOPETCHHS
®paHIy3cKoro rocygapcrsa. IlpuMepHo B TeX ke yCI0BUAX HaXOAWIach



ocBoboauBIIascs ot 'abcOyprekoro Biamerdectsa [ omanams, pa3BUBaBIIAsCS 10
TOMY e cueHapuio. Heckonmbko 6oiee MeIeHHO, HO C MEHBIIUMH BHYTPCHHUMH
MOTEPSIMU, MPOUCXOJUIIO pa3BuTue AHrauu. B neBsitHaanaTom Beke OypHBIMH
TEMIIaMH POCJia IPOMBILUIEHHOCTh AHTJIMU M YUCIIO €€ KUTENEH U CTOJIb JKe
OBICTPBIMHU TEMIIAMHU POCIH pa3Mepbl bpuranckoii ummepun. OHako AHIHHACKAS
KOJIOHM3AIUs JEBATHAIIATOTO BeKa CYIIECTBEHHO OTINYANIACh OT KOJIOHU3ALNH
HIECTHAANATOTO — CEMHAAATOTO BEKOB.

[Ipumep Tomy — kononuzanus Munuu. Bes konornzauus Unauu Oblia mpoBeaeHa
(hopmanbsHO pykamu yacTHOUM OcT-HUHICKON KOMIIaHUU, CHAOXKABIIICH OpyKUEM
BOEBABIINX MEXKIY c000i MHANNHCKUX KHA3eH- (eonanos, paciiauuBaBIINXCS
3eMJISIMM 3aXBaYCHHBIMH y CBOMX BparoB. DTO OblLIa y’Ke KaluTaJIuCTHYEeCKast
KOJIOHU3a1Us1, KOJIOHU3ALMs ¢ IOMOIIBIO IEHET, C TIOMOILBIO KalluTaia.

Kpome Toro, HeCMOTpsI Ha ITUK CJIaBbl U Besn4Ksl, bputaHckas uMnepust B KOHLE
BOCEMHALIATOr0 U B AEBITHAALATOM BEKax Hauyaua yxe pacnagarbes. Hosble,
KallUTAJIMCTUYECKHE OTHOIIEHUs, Bce Oosiee noOexJaBIIne B CTpaHaX METPOIIOIHSIX,
HNPOTUBOPEUMIN HEPAPXUUECKUM (PeoaTbHBIM OTHOLIEHUAM MEXKAY KOJOHUSIMU U
METPOIOJIUAMH, BBICACBIBABILINM U3 KOJIOHUM BCE COKH 3a CUET HAJIOTOB U ITOJaTEN.
HanGonee sBHBIM CTaJI0 3TO B TE€X KOJIOHUSAX, Ky/1a nepedpanaock 0oibIoe
KOJIMYECTBO JKUTEJIEH METPOIIOJINU U TJ€ NPUPOAHBIE YCIOBUS JaBaJId BO3MOKHOCTD
AKTUBHBIM KOJIOHM3aTOPaM CTPOUTH HOBBIE OTHOIIICHHS, HE 0Oparias BHUMaHHS Ha
MIPEKHUM HepapXUUeCcKuil YKiIal. XapakTepHbIM IPUMEPOM TAKOTO POJA SBHIIHCH
Coenunennsie [tater AMeprku. OHa U3 BAXKHEUIINX KOJIOHUN, pa3BUBAIOIICHCS
AHIIINY, TOCTPOEHHASI HA KPOBH U 3€MJISIX MIPAKTUUECKH UCTPEOICHHBIX HHACHIIEB,
cTpana, Ha KOre KOoTOpOii OBLTO BO3POKIACHO paOCTBO BBIBE3CHHBIX U3 A(pHUKH
HerpoB, B CeBepHO cBOel yacTu Havana OypHO pa3BUBATh KAlIMTAIUCTUIECKOE
MPOM3BOJICTBO CBOOOIHBIX JIFOJICH. DTOMY Pa3BUTHIO MPEISTCTBOBAIN BO MHOTOM
(eonanpube GOpMEI TpaBneHus bpuranckoil kKopoHsl. M Toraa, mpakTHUecKu
OJTHOBPEMEHHO C (ppaHITy3CKOH, Hadaach AMEPHUKaHCKasi PEBOIIOIHSA, KOTOpast
BBUIIJIACH B (DOpMY BOWMHBI 32 HE3aBUCHMOCTD. | JIaBHBIM pe3yJIbTaTOM PEBOIIOIHUN
Obuta AMepHKaHCKast TMOepanbHas KOHCTUTYLHS, IPOBO3IIaCUBIIAs
INIABEHCTBYIOIIKMMU IIPaBa OTAEIBHOIO YEJIOBEKA U YCTAHOBUBLIAS IEMOKPATHYECKYIO
CTPYKTYpy F'OCYAApCTBEHHOIO ynpasieHHs. VIMEHHO 3TO BO MHOTOM OIIPEAETIHIIO
JanbHelnee pazputue kak caMux CoenuHeHHbIx 1lITaToB AMEpHUKH, Tak U BCETO
4eJI0BEYECTBA.

Taxum o0pazoMm, y’ke B KOHIIE BOCEMHAALIATOr0, B Hayaje JEeBSITHAALATOrO BEeKa Ha
npumepe bpuraHckoit UMIIEpUN MOXKHO OBLIO MPOCIIEIUTh, KaK Pa3BUBAOLIMNACS
KaIlUTaJIN3M OJHOBPEMEHHO CIIOCOOCTBOBAJ Pa3BUTHIO U POCTY KOJIOHHATIbHBIX
3aXBaTOB 3a CUET YCUJIEHHS CTPaH - METPOIIOJINH, OJHAKO, IPOHUKAS B
KOJIOHHAJIbHBIE CTPaHbI U, IPUHOCS Ty/a JIHOepalibHble HJIEH, CIOCOOCTBOBA
pacnany KOJIOHUAJIbHBIX UMIIEPHI.

OpnnHako, KanuTanu3M, HE YHUUYTOXHUB MOJTHOCTHIO IPOTUBOPEUUN CTAPOTO
(heoabHOTO CTPOS, KOTOPBINA YXOAMII OY€Hb MEUICHHO M MMOCTENIEHHO, 0COOCHHO B
KOJIOHHMAJIBHBIX CTPAaHAX, B HEKOTOPBIE U3 KOTOPBIX OH JAXKE €LIE HE MPUIIE,
MTOPOAWII CBOM BHYTPEHHHUE TIPOTUBOPEUNS MEKY POAMBIIMMUCS BMECTE C HUM
KJIacCaM¥ X03sI€B-TIPEANPUHUMATENCH U HaeMHBIX padounx. OCOOEHHO OCTPBIMH 3TH
NpOTUBOpEYHs OBUTM HA TIEPBOM CTaINH KalMTAIM3Ma, KOTIa HX B3aMMOOTHOIICHUS
He OBUIM OTPETYJIUPOBAHBI COOTBETCTBYIOIIMM 3aKOHOAATEIbCTBOM, a TPAIULIUI B
KalUTaIUCTUIECKUX B3aUMOOTHOLIEHHUSX €lIe HE YCTAHOBUIIOCH. DTU MPOTUBOPEUHS
BBI3BAJIM CTUXHIHYIO O0pb0Y paboumx 3a cBoM mnpasa. JlommkHa ObUIa BOSHUKHYTH U
COOTBETCTBYIOLIASI UAEOJIOTHS, KOTOpas onpasbiBajia Obl 3Ty 60pb0y. U Takas



UJICOJIOTHSI BO3HUKIIA. DTO ObLIa HCOJIOTHS COMan3Ma 1 KommyHn3ma. Ona
MTPOBO3TJIalIaa B KAYECTBE OCHOBHOM IIEJIM HE TOJIIBKO PABEHCTBO MPAB BCEX IPaKIaH
nepes 3aKOHOM, HO ¥ IIPHHIIMI COLMATIBbHON CIIPAaBEIIMBOCTH — PABEHCTBO
MMYILIECTBEHHBIX MPaB IPaKIaH.

Kommyn#cTHYeCKas HAE0IOTHS OKa3ajach OYeHb IPUBJIEKATEIbHON HE TOJIBKO AJIs
pabounx, 4el cTaTyc MOBBIMIAJICS B paMKax 3TOW WACOJIOTHH HEU3MEPUMO, - pabounii
KJIaCC CTAHOBWJICSI OCHOBHOM ABMXKYIIEH CHJIOW TPATyIIMX ITPOJIETAPCKUAX
PEBOJIIOLINM, - HO U OUY€Hb OOJIBIION YaCTH UHTEJUTUTCHIIMHU, KOTOPast BUJENA B
KalUTaJIMCTaX SKCIUTyaTaTOPOB HE TOJBKO pabOYMX, HO U BCEX OCTAJbHBIX CIIOEB
oO1iecTBa. JTa ke HJesl Hallljla CBOO MOJEPIKKY CpeN HEKOTOPBIX JIo/eH,
NpUHAAIESKAINX K YXOIIEeMy HepapXuueckoMy (heojalbHOMY CTpPOIO.
Cy1ecTBeHHYI0 pOjib B OOJIBIIOM PaCIPOCTPAHEHUH KOMMYHUCTHUYECKUX U
COLMAIMCTUYECKHUX HJECH ChIrpaiy IiyOOKHe Hay4HbIEe UCCIIEI0BAHUS PaHHEH CTaIuu
KallWTaJIu3Ma, BHIIIOJHEHHBIE TIIaBHBIM UI€010roM kommyHu3Ma Kapinom Mapkcom.
OpnHako, pa3paboTanHas MapKkcoM Teopusl, IpeTeHJ0BaBIIIasl, TaK K€ KaK U Teopus
Hp1oTOHA, HAa BO3MOKHOCThH OJJHO3HAYHOIO NpeCcKa3aHus OyayIlero, XoTs Ha
HepBbIi B3I Obljla OUYeHb TPUBJIEKATEIbHOM, B AEHCTBUTEILHOCTH OKa3anach
HaMHOTro MeHee 3 (GEKTUBHOM, eclii He CKa3aTh OOJIbILE.

C Hay4HOM TOUYKH 3pEHUs 3TO OOBICHAETCS TEM, UTO IeTEPMUHUCTUYECKAS
TEOpHs YeJIOBEUECKOT0 00IIECTBA, COCTOSILErO U3 MIJIJTHOHOB U JIa)Ke MUJINAPIOB
CBOOOTHBIX JFO/IEH, KaKIbIH U3 KOTOPBIX UMEET COOCTBEHHYIO MHIUBUIYaILHOCTD,
HEBO3MOJKHA, U IOTBITKH MPUMEHEHHUS €€ K pealbHOMY YIIPAaBICHHUIO 00IIECTBOM
MIPUBOJST COBCEM HE K TEM pe3yJbTaTaM, KOTOPBIE NEKIAPUPYIOTCS pYKOBOAUTEIISIMHU.
K cuacTpio ans uenoBeuecTBa U K HeCHacThio Jy1si POcCuy 1 HEKOTOPBIX IPYTrHX
CTpaH, pe3yJIbTaThl MAPKCUCTCKON TEOPUH ObUIN peajbHO MPOBEPEHBI.

Opnnako, camMo CyIIECTBOBAHNUE UACH COLIMAILHON CIIPAaBEIJIMBOCTH SIBISIETCA
MIOJIOKHUTENBHBIM (PaKTOM, KOTOPBIN TIO3BOJIMIT PA0OYHM, TTPO(eCcCHOHATEHBIM
COI03aM M MOJIUTHYECKUM MapTHSIM, 3aIUIIAOIIHAM HX UHTEPECHI, B PAMKAX
JIEMOKPATHYECKOTO MOJIUTUYECKOTO YCTPONCTBA OTCTANBATh COLMANIBHBIE TIPaBa
pabouuX U 3a CYET COOTBETCTBYIOIIEIO 3aKOHOAATEILCTBA JOOUTHCS
[IUBHJIM30BAHHBIX B3aMMOOTHOIIEHUH ¢ paboTonarensiMu. C MOBBILIEHUEM YPOBHS
HPOM3BOJICTBA U MPUHATUEM Psijla COLUAIBHBIX 3aKOHOB B HAUOO0JI€€ Pa3BUTHIX
KalUTAJIMCTUYECKUX FOCYJapCTBaX MEKAy HaeMHBIMH paOOTHUKAaMH, HAHUMATEIsIMHU,
rOCYJapCTBEHHBIMU CITYKAIllUMH U APYTHMU CJIOSIMU OOIECTBA YCTaHOBUIIOCH
JUHAMHYECKOE paBHOBECHE, CIIOCOOCTBOBABILIEE 33 CUET KOHKYPEHIIMU U PhIHKA
MHTEHCHUBHOMY Pa3BUTHIO POU3BOJICTBA, & CJIEI0BATEIbHO, TOBBIILIEHHIO 00LIETO
6narococtosiHus. L{uBHIM30BaHHAas KOHKYPEHIMS HHANBUAYYMOB U UX TPYIII 3a
MaTepHalbHble Oy1ara B paMKax pblHKA M 3aKOHOB, 3aIIUINAONINX KU3Hb YeJIOBEeKa U
YaCTHYIO COOCTBEHHOCTh, XOTS M HE cpa3y IpHBEJa B Pa3BUTHIX KAIUTATUCTUYECKUX
CTpaHax K yCTOMYMBOMY IPOLBETAHHUIO, OYPHOMY Pa3BUTHIO MPOU3BOJCTBA U
YBEJIMYEHHIO TOTPEOICHHUS.

OdeHb MHTEPECHA MIPH ATOM JIeMOrpadruecKas KapTHHA.

[Ipu eomanbHBIX OTHOMIECHHUAX IeMorpadudecKas KapTHHa 00IIeCTBa TOBOJIEHO
crabunbHa. B cBsi3u ¢ TeMm, 4TO Hay4YHbIE 3HaHUS HE PAa3BUBAIIUCH, CIA00H
OKa3bIBajach U MeaunuHa. [Ipu G0BIION pOXKIaEMOCTH OUYEHb BETHKa ObLIa TaKXKe
CMEPTHOCTb, 0COOCHHO JAETCKasi CMEPTHOCTb U CMEPTHOCTH OT CBUPETICTBOBABILIUX
0COOEHHO B MECTAaX OTHOCUTEIBLHO OOJIBIINX CKOIUIEHUN JIFOIEH DIIUIEMUN
UH(EKIMOHHBIX Oose3nei. [IpupocT HaceneHus ObUT MaJI.

C npuxo10M KanuTaJTUCTHIECKUX OTHOLICHUH YBEIUYMICS UHTEPEC K
Hay4YHbIM UCCJIEIOBaHUSAM, B YJACTHOCTH, K MEAULIMHCKUM. Kpome Toro, 3a cueT



YBEJIMYEHHS] MATEPHATIbHBIX PE3YJIbTaTOB TPY/a YBEINYUIACH BO3MOXHOCTh
NPOKOPMHTH OOJIbIIEe KOTUIECTBO POAUBIIHNXCS AeTel. TeM caMbIM, IPH TOM Ke
JIOCTaTOYHO OOJIBIIIOM KOJIMYECTBE POKIAAIOIINXCS PE3KO YMEHBIIAETCSI CMEPTHOCTb.
[IponcxoauT MHTEHCUBHBIA POCT MOMYJISIUHN, U PAa3BUBAOIIUECS KAUTATUCTHUECKHE
OTHOIICHUS MO3BOJISIIOT IPOKOPMHUTH OOJIbIIIee KOJINYECTBO Jroaeh. [lepBoHadanbHO
TaKou mporecc mpoucxoamt Bo Opanrun n Hunepianmgax. 3arem — B
BenukoOpurtanuu. Bo BTOpoii nosoBUHE AEBATHAALATOTO U B IEPBOW MOJIOBUHE
JBaaToro Beka B [ 'epmanuu, ABcTpo-Benrpuu u Poccun B CBsI3U ¢ pa3BUTHEM
KalnuTajanu3Ma TaKKe HavaJicsl MHTEHCUBHBIA POCT MOMyJsuuu. ['epManus orcrana o
CBOMX 3alaJHbIX cocesiel u3-3a 6onee A0iIro coxpaHsBieiics (eonanbHON
pa3zapobiieHHocTH. Pa3zBuTHe Kanuranu3ma B ['epMaHuM COBMAJIO C KOHCOIUIALMEH
(eonanpHOM 1O cBOel cyTu umnepun. KpymnHas IpOMBIIUIEHHOCTh U POCT HaceIeHUs
BBI3BAJIM Y PyKOBOJAUTEINIEH BO3HUKIIEH UMIIEPUU KOJIOHHANIbHBIE aMOuIu. A 3emis
y’ke Obl1a BTOpUYHO nojeneHa. Heodxoanmo 66110, Kak Beeraa, NepeaeanuTb 3eMIIto.
Benp 11 deonanos 3eminst —3T0 ri1aBHoe OorarcTBo. A Ipyroro crnoco0a, Kak BoiHa
OHHM HE 3HaJIM — 3€MJII0 MOKHO TOJIBKO 3aXBaThIBATh.

Ho cunbl, KOTOpbIE HAXOIATCS B PyKax 3aXBaTUMKOB, [1a U T€X, KTO 3aILUIIAETCS, yiKE
OTPOMHBI. DTO HE TOJIBKO PYXKbsI U MYIIKH U MapyCHbIE KOpaOiH, KOTOphIE
HaXOAWIUCH B pyKax IEPBBIX KOJOHU3ATOPOB, 3TO TAK)KE U TAHKH, U JAKE CAMOJIETHI.
Ja u xopabau cTamu coBceM APYruMu. M3MEHWINCH 1 MacIuTaObl BOWHBL. B Heit
Y4acTBYET YK€ IIPaKTUUECKH BECh MUD.

WNuTtepecHo B 3TOM BolHe no3unusa Poccun. Poccus BCTynwiia Ha My Th peabHBIX
KalUTATNCTUICCKUX MPeoOpa30BaHMid 3HAUNTEIILHO TIO3KE, YeM JPyTUe eBpPOIecKue
CTpaHbl, - B Ha4YaJe IBAANATOro Beka. OqHaKo, KOJIOHHATIbHBIE aMOUINH (peoranbHOM
MepapXu94ecKol IapCcKoil BIacTr, KoTopasi B Poccnn Oblila HAMHOTO CHJIBHEE, YEM B
JIPYTHUX eBPONEHCKUX CTpaHax, Hadalli YJOBJIETBOPATHCS HAMHOIO paHblie. B
OTJINYME OT EBPONEHCKHUX CTPaH I 3aXBaTa HOBBIX TEPPUTOPHUIN POCCUINCKHM
KOJIOHH3aTOpaM He TpeOOoBaoCh CTPOUTH MOIIIHBIE KOpalIIH, a Opy>KUe Y PYyCCKUX
OBLTO M3-32 TOPTOBBIX CBSI3EH HE XyKe eBporeicKoro. Tak 94To K MOMEHTY
BO3MOXKHOTO Tepeena mupa Poceust yxe Obliza OrpoOMHOI 110 TeppUTOpUN
MHOTOHAlMOHAIBHOW U MHOTOYKJIQJTHOM JIep>KaBoM , MpOCTUpABIIEHCA OT
ATna"THyeckoro 10 THXOro OK€aHOB C OTHOCHTEIBHO PEIKUM HACEJIEHUEM.
Heo6xo1umMocTh B JONOJHUTENBHBIX 3eMJIsIX Obula He Benuka. [Ipumepom Tomy Obuia
npojaxa aMmepuKaHiaM AJSCKU. S TyMaro, 4TO UMEHHO MO3TOMY, O0SCh 3a CBOU
eBpomneiickue 3emnu, Poccus Berymuia B BOMHY Ha cTopoHe AHTaHThL. OJTHAKO,
nepBasi MUpOBas BOWHa 3aKOHYMIIAch opakeHeM I'epmanuu u nobenoit B Poccun
CaMoro paJIuKajJbHOT0 U3 BCEX COLMAIIMCTHYECKUX TeUEHUH — OoJblIeBU3Ma. DTO
TOK€ MOHATHO, BeJlb PoccHs TOJIBKO BCTYNWIA HA IIYTh KallUTAIW3MA U IPOXOAUIIA
IIEPBYIO, CAMYIO JKECTOKYIO €ro CTaJlMIo, a IIepBasi MUPOBas BOIHA [T0OKa3aja He
TOJILKO KECTOKOCTh KaluTalln3Ma , HO ¥ TO, K YeMy MOKET IPUBECTH Oophba
KaluTaJIuCTOB 32 nepeaen mupa. OnHako, npuiieamue K snactu B Poccun
paavKanbHbIE COLMAINCTBI Cpa3y MOHSIM, YTO HUKAKasi TEOpHs COLMaIN3Ma He
MTOMOJKET UM ‘‘CTPOUTH HOBOE OOIIECTBO” M UTO MOPSIOK, KOTOPBIA UM XOTEIIOCh
BBECTH HE MpHEMJIET OOJbIIast YacTh o0mecTBa. Havanace peanusanus nnen
“mposieTapcKoi AUKTATypbl” WK ‘‘IUKTAaTypbl OAHOM MapTHUH’ , KOTopas nodennia B
KpOBaBoil OoprOe 3a BacTh. Bee neMokparndeckne MpUHIUTIBI, KOTOPBIE TOJIKHBI
ObUTH OBITH JOMOJTHEHBI U/IeeH COIMAIbHOM CIIPaBeNTMBOCTH OBLIH BEIOPOIICHBI B
KOP3UHY UCTOPHH, XOTSI OCTABJICHBI B PaMKaX CIIOBECHOUW PUTOPHUKH. A 3aTeM BCE
TIOIIJIO TI0 CTAPOM JIOTUKE MepapXudecKoi paboBIaenbueckoi mim GpeoqaabHoi
cucremsl. KpoBaBast 60pb0a BHYTpHU MapTUH, KOTOpast BEJach B TAKMX TMTAHTCKUX



MaciTadax, KOTOPBIX HE 3HAJIa IO 3TOTO UCTOpHs. B pesymnbTaTe moj IMIuHOM
“coumanu3ma’ U “HapOAHOM IEMOKpaTuu’ B CTpaHE YCTAHOBUJIACH JKECTOUYAMINIAs
JVKTAaTypa OJHOM CTPAITHOW JIMYHOCTH, BEPUBIIEH B CBOIO HETIOIPEIINMOCTb.
BrIrHaHBI U3 CTpaHbI, 3aTHAHBI B JIAarepsl WM YHAYTOXCHBI OBUTH HE TOJBKO
“npeacTaBUTENH LAPCKOM BIACTH M TMOYTH BCE MPEICTaBUTENHN “Kiacca
Oyprkyasuun”, HO ¥ BCE JIFOJIM, CIIOCOOHBIC JIOTUYECKH MBICIIUTh M OTJIMYATh JIOXKb OT
npaBasl. OHAKO, HEOOXOIUMO OBIIIO COXPAHATH OCHOBBI — UACOIOTHN —
“commanbHOe paBeHCTBO.” [t 3TOro HeoOXOAMMO OBLIIO OTHSTH y “KAalUTAINCTOB”
BCE UX CPEJNICTBA MPOU3BOCTBA U MIEPENATh UX ‘TOCYNapCTBY — TO €CTh MAPTUU U
MPaBUBIIEMY €0 TUKTaTopy. OOpa3oBascs pexkuM, KOTOPBINA C TOUKH 3PCHUS
cB00OIBI UeJIOBEKAa, OBIIT OJJHUM U3 CaMbIX kKecTOKuX. [y 60phObI co
cB00OIOMBICTTEM OB CO3/IaH CaMblii )KECTOKWI B MUPE PEIIPECCUBHBIN amnmapar .
JInmenHblie YacTHOM COOCTBEHHOCTH JIIOAM CTAIH KPEMOCTHBIMU *‘BUHTHUKAMU
MOIIIHOW rOCYy/IapCTBEHHON MalluHbL. Takas ManiMHa Moria ObITh HampaBieHa
TOJIKO Ha OJTHO — 3aXBaT HOBBIX 3eMelb. BriacTs kommyHU3Ma nipusena Poccuto u eé
KOJIOHUH, KOTOpbIe ObLTH BHOBb COOpaHbI CHIIOHN, K aKTUBHOU MOJTOTOBKE HOBOM
MUPOBO# BOWHBI. BracTh KOMMyHH3Ma BO BCEM MUPE — OCHOBA MapKCUCTCKON
UJICOJIOTHH — CTajia JI03YHIOM HOBOT'O JJUKTATOPCKOTO PEXXUMa, YCTAHOBUBILIETOCS B
Coserckom Coroze. OiHaKO, B paCHOPSHKEHUH ITOTO PEKUMA OKA3aITUCh CHITBI,
KOTOPBIE ¥ HE CHIIUCH TUKTATOPCKUM PEXUMaM JAPEBHOCTU. BO - mepBHIX 3TO OBLITH
OTPOMHBIE JIIOJICKHE PECYPCHI HApOa, TOIHKO YTO BEIPBABIIIETOCS U3 ITYT
(heomanusma M apCKOTO CaMoepKaBHs, OOJIbIIIAsl YaCTh KOTOPOTO, HE 3HAS )KU3HH B
YCIIOBUSIX PA3BUTOT0 KATUTATUCTHUECKOTO JINOEpaIbHOTO 00IIeCTBa, BOCTIpUHUMAITA
JI0%Kb, KOTOPYIO MM BHYIIIAJM KaK UCTHHY B TIOCJICTHEN WHCTAHITMU. Bepa B miaps, B
YCTAaHOBUBIIYIOCS HEPAPXHIO, COXPAHUBIIIASCS Y OOJIBITHHCTBA JIIOZCH , ObLIa C
WCITOJIh30BAHUEM HOBOM COIMANLHOM MICOJIOTHH TIEpeHEeCeHa Ha MAPTHIO U ee
Benukoro Boxxns. Ho moctaBiieHHbIE 11T B paMKaX UEPaAPXUUECKOTO
«KOMMYHHCTHYECKOTO TOCYIapCTBA» MOTJIHM OBITH PEIICHBI JHUIIb IPHA OJTHOM
YCJIOBHH, €CITH apMHUsI IUKTaTOpa, MPETEHIYIOIIET0 Ha MUPOBOE TOCIIOICTBO,
OKaKeTCs CUIIbHEE, YeM apMHU MPOTUBOOOPCTBYIONIUX €MY CTpaH. A 3TO MOTJIO
CTaTh BO3MOXXHBIM JIUIIIL B TOM CITy4dae, €CIId BECh JIarepb, B KOTOPBINA MPEBPATHIICS
Coserckuit Coto3, OyieT ocTaBlieH Ha BOEHHBIE pebchl. IMeHHO 3Ta 3a71a4a, a
BOBCE HE IMOCTPOCHNE KOMMYHH3Ma, Obljia MocTaBlieHa nepej crpanoil. M ona
MocIieI0BaTEIbHO BHIMONHATACK. [lepBOHAaYaNbHO MO KOHTPOJIbL OBLIO B3SITO
CeJIbCKOE X03SIMCTBO. Y HUUTOKECHNE KYJIAKOB U KOJJIEKTUBU3AIIUS CEIBCKOTO
XO03sIICTBA OJTHOBPEMEHHO C €ro MeXaHu3allMel MO3BOJIMIN PEITUTh Cpa3y HECKOIbKO
3a1a4. Bo-niepBhIX U3rHATh U3 CENLCKOTO XO35HUCTBA TOBAPHO-/ICHEKHBIE OTHOIIICHUS
BMECTE C UX BO3MOXHBIMU HOCHUTEIISIMH , BO BTOPBIX BCEX OCTABIIUXCS KPECThSH
3arHaTh B Jlarepsi B BUJE KOJIX030B C pacTpeeIuTeNbHON rocy1apCcTBEHHON
CUCTEMOM, TEM CaMBIM JIMIITUTH OCTABIIMXCS KPECThSIH YaCTHOW COOCTBEHHOCTH, B
TPETHUX TMOHMU3UBIIYIOCS 33 CUET ITOTO MTPOU3BOAUTEILHOCTE TPYIa YaCTHIHO
MTOBBICUTH 3a CYET CO3/IaHUS TOCYJAPCTBEHHBIX MAITUHHO- TPAKTOPHBIX CTAHIIHIA.
KpecThsiHe mobesxanu B ropo/l, TOMOJHSS PsiJibl pabodvero Kiiacca, KOTOPOro
MIPOBO3TIIACHIIN XO3SIMHOM KHU3HH, YTO OBLIO OUepeHON JT0XKbI0. Korma kpecThsiH
CTaJIO COBCEM MaJio, MPHILIOCH BBECTH CBOCOOpa3HYIO POPMY KPEIIOCTHOTO MpaBa —
MacropTa, KOTOPBIX UM HE OTJaBaiH. Tak 0CBOOOXKJICHHBIC OT KPEMOCTHOTO MpaBa
KpPECThsTHE BHOBB CTAJIM KPEIIOCTHBIMH, HO yKe 0€3 1Mo 100usI YaCTHON
cobctBeHHOCTH. [lepBoHaYaIbHO AP PEKT MEXaHU3AIUHU CHITPa HEKOTOPYIO POJIb U
TTO3BOJIWII COXPAHUTH CEIThCKOXO03SUCTBEHHOE TIPOM3BOJICTBO, HO 3aTEM , B CBSI3H C
najeHueM MPOU3BOAUTEIHLHOCTH TPY/Ia IPU MOITHEBOILHOM, MTOYTH paOCKOM TpYJe



CeJIbCKOE X03SIMCTBO HaYaI0 MHTEHCHUBHO pa3pymaThes. M ero nogaepxka Ha
MHHHMAJIEHOM YPOBHE BEYHO ObLIa TTIaBHOH 3a00TO# «ITapTUH M MIPABUTEIHCTBA.
Creayronym 3TanoM pelieHus: NOCTaBJICHHOHM 3aauu CTajlo CO3JaHre MOIIHOM
BOCHHOM MPOMBIIIIEHHOCTH. BHEIIHE 3TO BBITTISAETO KaK MHLyCTPHAIN3ALINA
ctpanbl. [y co3ganus Takoi MPOMBIIIIEHHOCTH OAHOTO TpyAa paboumnx,
MOJTy4YaBUINX MU3EPHYIO 3apa00THYIO I1J1aTy, KOTOPBIM, OJHAKO, BHYLIAJIH, YTO
UMEHHO OHH SIBJISTIOTCS X035€BaMH MIPOM3BOICTBA — OBbLI0 Maiio. HeoOxoammo Ob110
JUTS HavaJla 3amafHoe 00OpyAOBaHKE U 3aIlaHbIC CIICIHAINCTEL. A ¢ 3amagaom
pasroBapuBaTh MOXKHO OBLIO JIUIIG Ha sI3bIKE JeHeT. Y Tornma Oblia BBeIeHa
rocyZapCTBEHHasi MOHOIIOJIMS Ha MPOU3BOJICTBO U Mpojaxy crnupta. Co3nanue
MOILIHOM fo0bIBarolIel, 00pabaThIBarOLIeH MPOMBIIIEHHOCTH U MPOMBIIIIEHHOCTH
0 IPOMU3BOJICTBY BOOPY>KEHHS TPeOOBaAIO Tpy/a OrPOMHOI HHTEHCHBHOCTH,
YaCTUYHO OCYILECTBIIABIIEr0Cs sIKOObI CBOOOJHBIMM, HO 3aKPETIJICHHBIMU Ha 3aBOJIaX
u pabpukax pabouUMH, YACTUYHO TEMU, KOMY 3TO HE HPAaBUJIOCh U KOTOPbIE CUAETH
u3-3a 3Toro B yarepsx. Ho u aToro okasanocs Mano. M B crpane, u3rxasieii Bcro
KyJIbTYPHYIO HHTEJJIMTCHIINIO, Hayalla CO3/1aBaThCsl HOBasl, IIPEJJaHHAsi COBETCKOMY
CTPOIO TEXHUYECKasl MHTEJJIMTCHIINS U3 IIOTOMKOB pabouux U KpecThsiH. [Ipuuem
MaciTaObl GOPMUPOBAHUS TAKON MHTEIUIMIC€HLIUN OKA3aIUCh 10CTATOYHO BBICOKMMU.
HecMoTps Ha TO, 4TO 3T UHTEJUTUTEHTHI CKOPEE MOTYT OBITh Ha3BaHbl TEXHUUECKUMHU
CIEMATMCTaMH, HU TYMaHUTapHbIe, HA SKOHOMUYECKUE 3HAHUSI UM HE J1aBaJIUCh,
KpPOME JIOTM «HAYYHOTO KOMMYHHU3Ma», IMEHHO CO3JJaHHE ATON WHTEIJUIUTCHIIIH,
MPUYEM B KOJIMYECTBE, 3HAUUTEILHO OOJbIIEM, YEM B KallUTAIUCTUYECKUX CTpaHaX,
SIBJIIETCSA OJTHUM M3 HEMHOTHX PEajibHBIX TOCTHKEHHH KOMMYHHUCTHUYECKOTO PEXKHUMA.
Benp st Toro, 9To0BI B BEICIIINE YI€OHBIE 3aBEICHUST MOXKHO OBLIO OTOOpATh
TOJIKOBBIX, IPETAHHBIX MAPTUH JIIOIeH, HEOOXOAUMO OBLIO BBECTH TIOTOJIOBHOE
cpenHee o0yueHue. A 3TO Toxe ObUTO OOJBIIMM JocTHXKEeHHEM. [Tpu 3TOM oTHaKO,
Takue «OypiKya3HbIe» HAyKH KaK TeHETHKA, KHOSpPHETHKA, KOTOPBIE K TOMY BPEMEHH!
YK€ ONPEeIeIsIN IMyTH JaTbHEHIIETro pa3BUTHS YEJIOBEUECTBA, OJHAKO HE
YKJIQJIBIBATHCH B KOMMYHUCTHYECKHE JOTMBI, OBUIH TIPOCTO 3aIPELICHEI.
[TpakTuyecky He MpenojaBauCh HayYHble TUCIMIUIMHBI CBS3aHHBIE C OpraHu3alen
peanbHON SKOHOMUKH, U OypHO pa3BHBABIIMECS B 3TO BpEMsl B [IEPEAOBBIX CTpaHaX
3anazna. OHaKo, ¥ ey TO OBLIM APYTHe — CO3/1aHUE MOIIHOM MPONaraHAuCTCKON U
BOCHHOW MallIMHbI, HEOOXOAUMOM /17151 TOCTHKEHHUSI MUPOBOTI'O TOCIIO/CTBA.
OdunuanbHO NPOBO3IJAlICHHAS e TOCTPOSHUS CBETIION0 KOMMYHUCTHYECKOTO
OyaylIero No4eMy-To OTOJBUTaIach BCE JAJbIIE U JANbLIE 0] BIUSHUEM
JIOKaJIbHBIX 1ieJiel 60pbObI CO BCE HOBBIMU U HOBBIMU Bparamu.

A Bpar TeM BpeMeHeM JIelCTBUTENbHO NosABmiIcs. 1 UM Bompeku BceM
KOMMYHHCTHYECKUM IPOTHO3aM, OKa3aJIUCh HE T€ CaMbleé UMIIEPUAIUCThI, KOTOPbIE
MeIllaIy IPUX0y KOMMYHH3Ma BO BCEM MUPE, a COBCEM ONM3KHIA Mo AyXy (amusm.
[osinenne ¢pammsma B EBpone cBs3aH0, MO-BUAUMOMY, cO cienayomuM. [lepsas
MUPOBas BOIHA MPAKTUUECKHU HE PELINIIa TeX IPoOIieM, KOTOPbIE TOCTABUIIN TIEpe]
co0oit mpaButenu ['epmanun. ['epmanus BbIlLIIa U3 BOMHBI TOOEKAeHHON. KU3HD
HauMHaJach CHayJamia, Ho yxe 0e3 Bnactu Mmmeparopa. Hauanu ckiansiBaThest
JeMOKpaTuieckre opransl Bractu. O1HaKo, TepMaHCKOe 0OIMIECTBO Pa3IupaIoch
npoTuBOpeunsiMU. Bce Oorbliie ToI0COB Ha BRIOOpax MOTydana KOMMYHHCTHIECKAs
naptusi. OpHako, B 'epMaHuu cpeliu pa3iuiHbIX KJIACCOB OOIIECTBa, HAYMHAS OT
pabounx M KOHYas MPEACTABUTEISIMU apUCTOKPATHH Bce OOJbIle U Ooblie
YCHJIMBAJNCh HAIIMOHATMCTHIeCKHE uaer. OHu ObUTH aOCOIIOTHO TPOTUBOIIOIOKHBI
TEM TEHJIECHUHUSIM JIEMOKPATHH, KOTOPbIE NPUXOAMIN U3 HEHABUCTHBIX MHOTHM CTpaH
3anazna. Ctpax u 00sI3Hb JEMOKPATHYECKOTO Pa3BUTHS PE3KO YCHIIMIIMCH U TOCIIe



MOpa3MBIIETO 3anagHble CTPaHbl U CTaBILIEr0 MUPOBBIM Kpuzuca. [IposBunnck
ATaBUCTUYECKUE KEJIAHUS CHJIbHOW PYKH, KOTOpas PeIIUT BCE IPOOIEMBbI
TrOCyJapCTBa, OCYIIECTBUT PEBAHII 3a OPAXEHUE B TIEPBOM MUPOBOU BOWHE M CyMeEET
noOeNTh HEHABUCTHBIA KOMMYHHU3M. U Takas cuiia, B KOHIIE KOHIIOB yCTPOMBILIAS
BCEX M 00BEIMHUBIIAS HALMIO «HAIIUX» MMPOTHB OCTAJILHOTO MHPA , TIOSBIIIACH . DTO
06Ut (pamm3M. Damm3M B3I MHOTOE OT CBOETO KaKyIIETOCsS aHTHITOA —
KOMMYHH3MA.

Mesxay HUMH OBLTO , Ka3aJI0Ch OBl CYIIECTBEHHOE, HO, KaK 0Ka3aJIOCh COBCEM HE

CTOJIb BaXKHOE MPOTHBOPEUHE.

KoMMyHHCTBI cUMTaIl CBOUM INIABHBIM BparoM BCEMUPHBIN KanuTanusM. Jis
(aimncTOB KaMTaIM3M Kak TaKOBOM BOBce He ObuU1 BparoM. Bparamu juis HUX ObL1H
JIO/IN HE «Haulel» KpoBU. J[peBHHE MHCTUHKTBI POJOBBIX TPaJAULIUMi ObLI
IIPUBHECEHBI MIMU Ha COBPEMEHHYIO IIOYBY U IIPUHECIIN CTPAILHBIE IITI0/BI.

OpHaKo METO/Ibl M OKOHYATENbHBIE LIEJIM 000UX MOJIUTUYECKUX PEKUMOB OKa3aJIUCh
uAeHTHYHbIMU. HO B 3TOM CTpaliHOM COpeBHOBaHUH, 3aKOHYUBLIEMCS] BTOPOH
MHPOBOM BOHHOM, OoJiee CTpAIIHBIM JJIsl YEIOBEUECTBA, IPOTUB KOTOPOTO
00BbETMHUIINCH B KOHIIE KOHIIOB aHTHIIO bl — TOTAJIUTAPHBIH KOMMYHHU3M U
nubepanbHbIM KalUTAIN3M, OKa3aJICs BCE e PACUCTCKHUN (alin3M.

XoTs nepes BTOpoil MUPOBOI BOMHOM BOBCE HE BCE BBINISZIENO TaK OJHO3HAYHO.

CHauana ¢ Gamm3mMoM, KOTOPBIH B pa3IMIHbBIX (OPMAax TOSBUIICS HE TOJIBKO B
I'epmanun, HO 1 B Utanum, u B Mcnanuw, u B [lopTyrannn u B HEKOTOPBIX IPYTUX
€BPOIEHCKUX CTpaHax, IJe KalUTaJUCTHUECKUE OTHOLIEHHUS TOJIBKO Hayalln
CKJIaJIBIBATHCH, @ IEMOKPATHIECCKHUE TPAJUIINH HE ObLTH CHUITBHBI, TIOKA3aJICs
3amaHOM OypiKya3un HOBBIM OPYKHEM, KOTOPOE JIETKO TIOMOYKET UM CITPABHUTHCS C
HACTYIaBIICH MO BCEM JIMHUSAM, OCOOCHHO IOCIIe YKOHOMHYECKOTO KPH3HCa,
MOCTaBMBILETO MO/ BOMPOC CaMO CYIIECTBOBAaHUE KAMTAJIMCTUYECKOro 001IeCTBa,
KOMMYHHCTHYECKON UAECOJIOTHEN, BCE ITPEJIECTH KOTOPOH OHM YXke BUAenu B Poccun.
Opy>xuem, KoTopoe OyJIeT JeTKO BEIOPOCHTH TIOCHIE TOTO, KaK IMMOCTAaBICHHAS TIepe.
HUM 33a1a4a Oyzaer pewmeHa. OgHAKO, MPAKTUUECKU CPa3y MOCIE AEMOKPATUIECKOTO
no ¢popme npuxozaa ['mtnepa k Biaactu B ['epmanuu, cTano NoHATHO, KAKUMH
METOAaMU OH OyJieT 10OMBaThCs CBOUX LieJIel U KaKue 1IeJIM OH CTaBUT nepes coOO0M.
OpnnHako, 0TKa3aThCs OT CBOUX MJIEH PyKOBOJIUTENSAM JEMOKPATUUYECKHX IOCYAAPCTB,
KOTOPpBIE €I11€ HE BHIIUIM M3 MEeJIeHOK (eosanu3Ma U KOJOHHAIN3Ma, ObUIO He Tak
npocto. [Toatomy 6b110 nooupeHue (amucToB BIUIOTH 10 MIOHXEHa.

Opnnaxo u Kommynuctuaeckuii pexkxuM B Poccuu B nuiie Nocuda Cranuna
BCKOPE MOHSI, YTO Pa3Iudysl MEX 1y [IOCTPOSHHBIM UM COLMAJIN3MOM M HallMOHAJI-
COLMAJIN3MOM, CO3JaBacMbIM (haIINCTaMHU, MPAKTUYECKH OTCYTCTBYIOT. M Torna
o0pa3oBaJics 3TOT CTPAHHBIM Ha MepBbIN B3I NakT MonoroBa- Pub6enTtpona,
SBUBIIMICS HayanoM Btopoit MupoBoii BoiiHbl, B KOTOpO#i ¢ camMoro ee Hayaja JBa
TOTaJIUTapHBIX rocynapcTa, CoBerckuii Coro3 u (ammcTckas ['epmanns BoeBaiu
COBMECTHO, KQX/IbIi1 CTPEMACH K OJIHOM U TOM e JJ1s ce0sl eI — MUPOBOMY
rocnoactBy. OJIHAKO, TaK MPOAOHKAIOCH HE JIOJITO.

Ho mpex e, uem 00paTuThCsi KO BTOPOH MUPOBOI BOIHE, pACCMOTPHUM ITAITBI
passutus 3ananHoi qemokpatuu. [lepBas MUpoBas BOWHA, XOTS M 3aKOHYMBIIASICS
noOeoi pa3BUBAIOLINXCS 3aMaJHbIX IEMOKPATUi, TIOKa3ala TaKKe U BHyTPEHHHUE

MPOTUBOPEYHS, CBOHCTBEHHbIE HOBOMY OOLIIECTBEHHOMY CTpOI0. [IpoTrBOpeuns
MEX1y KOJIOHHAJIbHBIMU CTPAHAMH U CTPEMJICHUE UX MEPEACTUTH MUD,
MPOTUBOPEUHS MEXKAY KOJIOHUSIMH U METPOIOIUSIMHE, IPOTUBOPEUHS] MEKIY
KaluTajioM U HA€MHBIMH pabo4yuMH, a2 U BHYTPEHHHUE IIPOTUBOPEUHS CAMOTO
KalUTaJIMCTUYECKOro prIHKA. Bo3HUKHOBEHHE ke B Poccun ToTanurapHoro



KomMMmyHHCTHYECKOTO peskuMa MPUBEIIO K €Ille OTHOMY MOIITHOMY ITPOTHBOCTOSIHUIO
— MHPOBOTO TOTAJHHOTO KOMMYHH3Ma M HE OKPEIIIIEro eIle BO MHOTUX CTpaHax
mubepanbHOro KanuTanu3ma. EcrecTBeHHOE pa3BUTHE, Ka3aJl0Ch, JTOJDKHO ITOTIIOTHTH
KaIllUTaJIN3M U BBEPTHYTh MUD B ITyYHHY HOBBIX BOITH, B KOTOPBIX, YUUTHIBasi OypHO
Pa3BUBAIOIIYIOCS MPH KATUTAIN3ME U IPUHOCSIIYIO CBEPXIIPUOBLIN €
MPOHU3BOIUTEISIM BOCHHYIO TEXHUKY, BO3SMOXHO YK€ He OyaeT mooeauTeneii.
JIOTOTHHUTENBHBIM CTPAITHBIM YAAPOM TIO UICOJIOTHH JTHOSPATbHON JEMOKPATHH
SIBHJICSI MUPOBOW DKOHOMHUYECKHI KPH3HUC TPUALIATHIX TOJIOB, TIOCIIE KOTOPOTO
Juepbl 3amaJHbIX CTPAaH HE TOIBKO JOMYCTHIIN, HO BO MHOTOM U TIOJICPKUBAIN
JUKTaTOPCKUE (PAIIMCTCKUE PEKUMBI IIPUXOIUBIINE K BIACTH B LIEHTPAIBHOM 1
10kHOM EBpone. OnHako He00X0AMMO OTMETHTh, YTO B CTpaHax ¢ Haubosee
HOJBUHYTOM K TOMY BPEMEHH JEMOKpPAaTHUECKONW CUCTEMOM YIpaBJICHUS, TAKUX KaK
Benukobputanus u Habupasume cuny CIIA, yxe B moTHON Mepe IPOsIBUIHCH
HOJI0KUTENbHBIE CTOPOHBI IPAXKAAHCKOTO 00IIECTBA, OCHOBAHHOTO Ha
JIeMOKpaTuieckoil popme ymnpasieHusi, 6e3yCciI0BHOMN 3alIUTe I'pakJaHCKUX MPaB U
cBOOOJ rpakaH M YaCTHOM COOCTBEHHOCTH U PHIHOYHOM (popMe 0OMEHA TOBapaMu.
ITpu s3Tom CIIIA npuxoannoch OAHOBPEMEHHO MPEOA0NIEBATh TSXkKeIble OCIEICTBUS
pacoBoro paObcTBa, BBUIMBABLIMECS B pa3IM4HbIe (DOPMBI HAIIMOHAIBHOM U pacoBOi
HEHaBUCTH, a AHIVIMICKOMY IPaBUTENLCTBY — Pa30MPaThCs C OCTATOUHBIMU
MOCJIEICTBUAMU PACTIPEICTUTENBHBIX , @ HE PHIHOYHBIX OTHOIICHHU, KOTOpPBIE
CYIIECTBOBAJI MEXKTy METPOIIOJINEH U €€ MHOTOYHCIICHHBIMHU KOJOHHSIMH.

Jiist TOro, 4TOOBI pa3dUpaThCs CO BCEMU 3TUMH TPYAHOCTSAMH ITOJIUTHYECKOTO
¥ SKOHOMHYECKOTO XapaKkTepa OAHOTO, XOTh U OYCHb OOTaTOTrO OIBITA TIOJIUTHKOB
0b110 Masio. HeoOxoauMel ObLTH TIIyOOKHE TeopeTuieckue pumocodcekue,
MOJUTUIECKHE ¥ SKOHOMHYECKHIE UCCIICTOBAHHS, KOTOPBIE BCKPHIBAIN OBI CYyTh
NPOUCXOSIINX B MUPE H3MEHEHHI U YKa3bIBAJIM Ha HanOoJee 1esecoo0pas3Hble
CTPYKTYPBI TOCYTapCTBEHHOTO YCTPOHCTBA M SKOHOMHUYECKOH MoIUTUKUA. OcoOeHHO
SPKO HEOOXOIMMOCTh B TAKUX MCCIIEIOBAHUAX MPOSBUIIACH TTOcie BcemupHOTO
kpu3uca 30-X ToJ10B, KOTAAa PYKOBOJAUTEIH HanOOJIee Pa3BUTHIX CTPAH MOHSUIIH, YTO
MHp, KOTOPBIH OHU CO3/AI0T, UpEBAT IITyOOKUMH BHYTPEHHUMH NIPOTUBOPEUUSIMH,
KOTOpbIe HE00X0AMMO pa3pelaTh 3apaHee, He JOBOJS J1eJI0 10 KaTtacTpod.

W nMeHHO B 3T0 BpeMms osBUiIach Oiectdiias miesna GpuiocodoB-3K0HOMHUCTOB. JI.
tdhon Muzec, ®.A.don Xaiiek, JI. Po66unc, Y. beepumxk, [x. M. Keitnc, K. [Tonmep
Y MHOTHE JIpyTHe Ha OCHOBE HOBBIX YCJIOBHM MOJPOOHO MPOaHATM3UPOBAIIH
TEOPETUYECKHUE I0JIOKEHHUS YKOHOMHUCTOB HA4YaJIbHOTO KalUTAIUCTUYECKOTO
HaKOIUICHUS U 4ETKO c(hOpMYIMPOBATIM OCHOBHBIE MPUHLIUIIBI OTKPBITOIO OOIECTBA,
OCHOBAHHOT'O Ha MpaBax U cBOOOaX OTAEIbHOIO HHANBUIYYMa, KOTOPBIE CTaBATCS
BBILIIE JIIOOBIX KOPIOPATUBHBIX, B TOM YHUCIIE U TOCYAAPCTBEHHBIX HHTepecoB. Cpeau
9THX MpaB, KPOME €CTECTBEHHOTO JJIs1 INOEpaoB MpaBa Ha XKHU3Hb U TPaKIAHCKUE
cBOOO/IBI, TIIABHBIM MIPU3HACTCS UMH MPABO HA YaCTHYIO COOCTBEHHOCTH, KOTOPOE
0€3yCIIOBHO JIOJDKHO 3aIIUINATHCS TOCYJAPCTBOM M BCEM MEXTyHAPOIHBIM
coobmiectBoM. EcTecTBeHHBIM 1 Hanboiee OBICTPHIM CLIOCOOOM TIepeIadn
UH(OPMAIUH B OTKPHITOM OOIIECTBE OHH CYUTAIN PHIHOYHBIE OTHOIICHUS, KOTOPBIE,
10 X MHEHHIO, HanOO0JIee TOYHO U OBICTPO OTPAXKAIOT TE M3MEHEHHUSI, KOTOpPBIE
MPOUCXOIAT C PA3TMYHBIMU JIFOJABMHU B Pa3IHYHBIX TeOTpaQHIECKIX TOUKAX
npocTpancTBa. Hu ouH pyKOBOANTEINH CTPAHBI HE MOKET HUKOTIa HMETh BCIO
UH(OpPMAITHIO, KOTOpast pacIpeesieHa MeX/ Ty YeJI0BEYECKUMHU HHANBHYYMAMU 1
TPOSIBIISIETCS] B PHIHOYHBIX OTHOIICHUSX MEXTy HUMU. OTCIO/Ia BEITEKAET
HEBO3MOKHOCTh B TEUCHHUE JTUTEIIEHOTO BPEMEHH MOJTHOCTBIO YIPABIISTH Pa3BUTHEM
9KOHOMMKH CTPaHbl CO CTOPOHBI rocynapcrBa. HemocpeacTBeHHoe rocyiapcTBeHHOE



yTpaBlIeHHUE SKOHOMHKOH, 32 HCKIIOUEHHEM CTPECCOBBIX, BOCHHBIX HJIH

NPeABOCHHBIX CUTYalNi, ¢ HeM30€KHOCTHIO IPUBOIUT CHAYaIa K MaJIbIM, a 3aTE€M H K

KPYITHBIM TIPOBajiaM, KOTOPBIEC B KOHIIE KOHIIOB OKa3bIBAIOTCS KaTaCTPO(PUIHBIMH.

OTcrozia BBITEKaeT OCHOBHOM MPUHIUIT JTHOEPaTbHOM YKOHOMHKH. KaK MOXHO Ooiiee

MIOJTHOE OTJICJICHUE PBIHKA OT rocynapcrsa. Ha Bompoc o ToM, Kak jke POUCXOIANUT

B3aMMOJICHCTBUE TOCYIapPCTBA M PHIHKA, U ISl YeTO BOOOIIE HY>KHO TOCYIapCTBO —

CJEA0BAI JOCTATOYHO YETKUH W OJTHO3HAYHBIA OTBET. I '0Cy1apCTBO NOHKHO

M37aBaTh 3aKOHBI, KOTOPbIE OBl HAMIYYIINM 00pa3oM oOecreunBaiy mpaBa rpaskaaH

¥ B TOM YHCJIE ONITUMAIIFHOE M YCTOWYNBOE (P)YHKIIMOHUPOBAHNE PHIHKA, U

KOHTPOJIMPOBATh MX BBIIIOJIHEHUE.

Konrposmnep nubepasibHOro o0mmecTBa JOIKeH ObITh pacIlieIUIeH Ha JIBe
COCTaBJIAIOLINE, BHIOIHSIONUE pa3InyHble QYHKIMU. AKTHBHBIE B 3KOHOMUYECKOM
OTHOLIEHUY JIFOAU WIN TPYIIIBI JI0JeH CBOOOIHO B3aUMOJEHCTBYIOT MEXTY COO0H B
paMKax pbIHOYHBIX OTHOILEHHH, B pe3ybTaTe KOTOPBIX OCYIIECTBIIETCS Hauboee
OBICTpBIN OOMEH MaTepuel, JHeprueld 1 nHhopmanueid. Mepoii, Mmo3BosIFOIIeH
OIIPEIeNINTh SKBUBAJIEHTHOCTh TAKOTO OOMEHa SBJISIETCS 1IeHa TOBApa, BhIPaXKEHHAs B
JICHEKHOM 3KBHBaJIeHTe. ['ocyjapCcTBEHHAs BIACTh HE JIOJIKHA HETTOCPEICTBEHHO
BMEIIMBATHCS B PHIHOYHBIE OTHOLIEHUSI MHAYE, YEM ITyTEM COOTBETCTBYIOILIETO
U3/1aHUS 3aKOHOB M 00ecreueHHs HEYKJIOHHOIO UX UCIONHEeHUs. B 3ToM cityuae
COCTOSIHUE PBIHKA, JUIS OTIPEIEIEHHS] KOTOPOTO CYIIECTBYIOT KypPChI BAIIIOT H PSIT
CIEMAIBHO BBEJICHHBIX ITOKAa3aTelNe, SBIsIeTCsl Hanboiee TOHKOW U Hauboiee
OpIcTpoii MH(pOpMaIHel 00 IKOHOMHUIECKOM COCTOSIHUH CTPaHBI, TPYIIIBI CTPaH U
Jla’ke SKOHOMHUYECKOHM CHCTEMBI BCETO YEIIOBEUECTBA B IIEJIOM (3a CUET
COITOCTABJICHUS KYPCOB BAJIIOT Pa3IMYHBIX CTpaH). [ ocymapcTBo, Kpome
3aKOHOJATEIbHON (PyHKIMK M PyHKIMH 00SCTIeYeHNUS BBITTOJTHEHUS 3aKOHOB, 00S3aHO
OpaTh Ha ce0s Te, KOTOpBIE HA OJJMH U3 YYACTHUKOB PHIHKA B35Th HA Ce0s1 HE CMOXKET,
HO KOTOpPbIE HEOOXOIUMBI JIJIsI HOPMAJIBHOTO CYIIECTBOBAHUS OOIECTBAa BHYTPH
9TOTO TOCY/AapCTBa.

1. OGecrieuenne 6€30MACHOCTH TOCYJAPCTBA U BCEX €T0 IpakIaH.

2. Ob6ecrnieyeHue BO3MOKHOCTH CYLIECTBOBaHMS TeX IPakKAaH, KOTOPHIE 10
00BEKTHUBHBIM NpUYKHaM (00JI€3Hb, CTApOCTh U T.J.) HE MOTYT B paMKax
PBIHOYHBIX OTHOLIEHUH COAEPKaTh ce0sl CaMH.

3. Oobecneuenue BceoOIIero 00y4yeHus rpax/iaH U COXpaHEHUS! HAy4HOTO
MOTEHIIMANA CTPAHBbI .

4. OGecneyeHre NPUHATUS HEOTIOKHBIX MEP B ClTyyae BOZHUKHOBEHHUS
Ype3BbIYaHbIX MOI0KEHUI SKOHOMHUYECKOTO U MOJIUTHYECKOTO XapaKTepa.

5. TlpoBenenue 3¢ ¢heKTUBHON BHEITHEH MOMUTHKH, 00ECTIeUnBarOIIeH 6e30MacHOCTh
CBOMX I'pakJiaH, HaXoAIuXcs 3a pyOeKaMu CTpaHbl WM OCYLIECTBIISIOMINX
MEKyHapOAHbIE TOPTrOBbIE ONEpALHH.

BrimonHenne Bcex 3TUX (yHKIHH BO3MOKHO TOJBKO B PaAMKax BCE TEX K€ TOBAPHO-

JICHEKHBIX OTHOIICHUH, TP COOIOICHUN OOIINX ISl BCEX TPpaykKaaH 3aKOHOB. [1is

9TOTO B CBOOOHOM OOIIECTBE BBOIAMTCS HAJIOTOBOE 3aKOHOATEIBCTBO, KOTOPOE

JIOJDKHO BBITIOJTHATHCS BCEMH WICHAMH OOIIECTBA M HAPYIICHUE KOTOPOTO SIBIISETCS

CEPbE3HBIM IPECTYIICHHEM.

Oco0yro poJib B OTKPBITOM 00OIIECTBE JOHKHA UTPaTh CBOOO 1A CIIOBA,
NPENSATCTBYIONIAS BIACTH MPEASPKAIIM CKPBIBATh OT OOJBITMHCTBA HEBBITOTHYIO
UM HH(POPMAIINIO, CYIIECTBEHHO OTPAHWYHMBASI TEM CaAMBIM IPOU3BOJIEHBIM 00pa3oM
cBOOO/TY TpaXkJIaH.

W3 0CHOBHBIX TIOJIOKEHUH TEOPUH THOSPaTbHOTO O0IMIECTBA BHITEKAJIO, YTO
JlanpHeiee pa3BUTHE 0OLIECTBA PACIIMPEHHOTO BOCIIPOM3BOJICTBA IOJKHO OBLIO



WATH MO MYTH CIIIAKUBAHUS COUUAIBHBIX TPOTUBOPEUHIA KaK MEKIY HAEMHBIM
TPYAOM U KallUTaJIOM, TaK U MEXJLy METPOIOIUSIMHU M KOJIOHUAJIbHBIMU CTPaHAMH,
B3aWMOOTHOIICHHS MEX/Ty KOTOPBIMH JOJDKHBI OBLTH MEPEUTH HA YPOBEHD PHIHOYHBIX
B3aMMOOTHOILIEHUH, YTO, B CBOIO OUYEPE/Ib, CAENAN0 Obl HE HY>KHON KOJIOHHAJIBbHYIO
3aBUCUMOCTH U 00€CTIeumio ObI KOJIOHHAIBHBIM CTpaHaM CBOOOIY BBIOOpa
JANbHEWIIETO MMyTH Pa3BUTHUS.

OTH NOJIOKEHUS Ka3aJuch 0COOEHHO CMENBIMU BO BpeMeHa MUpOBOTO KpHU3uca U
OypHOTO POCTa BOCHU3UPOBAHHBIX IKOHOMHYECKHX MAIIHH TOTAIUTAPHBIX
KOMMYHHCTHYECKUX U (PaIMCTCKUX rocyaapcTB. OQHaKo OHU 0a3upOBaUCh Ha
rIyOOKHUX TEOPETUYECKUX MCCIIEOBAaHUIX U HAXOAWIN TOATBEPKICHUE B aHAIN3E
MUPOBOH 3KOHOMUKH. Kpome Toro, pplHOUHBIE B3aUMOOTHOLIEHHS] YACTUYHO
OKa3aJIMCh MTOABEPKEHHBIMU MaTEMaTHYECKOMY MOJAEIUPOBAHUIO, YTO I103BOJISIIO
CTPOUTH YAaCTHBIE MAaTEMAaTUYECKUE MOEIIU PhIHKA U IIPOBEPATH UX B IPAKTUIECKOU
JESTENIBHOCTH.

OpnHako, B epUo/JI epesi BTOPO MUPOBOM BOMHOMN BCE 3TU TEOPETUUECKHE
paccyXIeHUsl UMEJIM OY€Hb MaJIOe OTHOLIEHME K JeficTBUTeNpHOCTHU. [loce npuxona
K BiacTu ['mriepa Hadanachk packpyTka B I'epMaHNM MOIIHOM NpONIaraHIuCTCKON U
BOCHHOW MalllMHbI, 0a3UpOBaBLICiicS HA SHTY3Ua3Me MACC, aKTUBHO MPUHSBIINX
HAI[MOHAIMCTUYECKYIO IOKTPUHY [ UTiiepa, HOCUBILYIO0 HEKOTOPYIO IIPUMECH
couuanm3Ma, 1 OJJHOBPEMEHHO TOJIEPKAHHYI0 BOPOTHIIAMU KPYITHOTO On3Heca,
MOJTYYMBIIMMH KPYIIHbIE BOCHHBIE 3aKa3bl. DTa JESITEIbHOCTD OblIa MOATBEPIKIECHA
AKTUBHBIMH JICHCTBUSME B OOpbOE 3a YHCTOTY apuiicKoil packl. EBpen, mprane,
HapoAbl, U3/1aBHA XUBIIKE B [ 'epMaHny, HO CUMTABILMECS, 10 MHEHHIO [ UTIIEPOBCKHUX
MZCO0JIOr0B, BparaMu Halluy, Ha4yajl METOJAWYECKH YHUUTOXKAThbCs. DammuncTras
MpONaraHJUuCTKash 1 MUJIUTAPUCTKAS MAIIMHA TPHU HOAAEPIKKE MPAKTUIECKH BCETO
HapoJa, Te, KTO He TOAEPKHIBAJ, THO0 Oeka U3 CTpaHbl, TUO0 MOIaaal B
KOHLIEHTPALMOHHBIN Jlarepb, Hayajia MHTEHCUBHO pacKkpyuuBaThesi. Ho packpyTka
HEeBO3MOJKHA Obuta 6e3 mumiy. MHage Obl Bce BBIOXIOCH. M 0YeHb OBICTPO HAYAINCh
3axBaThl COCETHUX 3€MEIlb, HAa KOTOPBIE Y (AIIMCTOB OBLIM MPETEH3UH. A TPETEH3UH,
€CTECTBEHHO ObIIIM Ha Bech MUp. [Ip 3TOM 1esbt0 0BT HE TOJIBKO 3aXBaT BCETO
MUPA, HO U YCTaHOBKA B HEM PacOBOI'0 ¥ HALIMOHAJIBHOI'O PaBOBOTO U
UMYIIIECTBEHHOTO HEPABEHCTBA C HEKOEH (paHTacTUUECKOM PHIHOYHO
pacnpeeNuTeNbHON 3KOHOMHUYECKOH cucTeMoil. ITo-BuapumoMy, uiaeanom amis
I'mtnepa 6bu1a MMIepusi, OECKOHTPOJIBHO yrpaBisieMast (IOpPEpoOM M ero napTuei u
6asupyromiascs Ha KanUTaJIMCTUYECKUX OTHOIIEHUSIX BHYTPU METPOIOINU U
HNPUHYIUTEIBHOM DPAaOCTBE B KOJIOHHAIBHBIX 3eMJIsIX. Takas uMnepus, oJJHaKo,
Ka3ajoch Obl 6a3upoBaBILIasics HA IPYTroi HAEoIOruy, yxke Oblia co3nana CTaauHbIM
B Poccun. I'miiep, onupaBmmiicss Ha MPOMBIIIIJIEHHYIO MOILb 3HAUYUTEIHHO OoJiee
pasButoil ['epmanuy, 0ka3acs XOpOIIUM yYEHUKOM, B TEMIIaX PeaIM3allii CBOUX
UIEN CTPEMUBIIMMCS IPEB30MTH CBOETO YUUTEIS.

3axBaToM ABCTpuHM (paKTHIECKH Hadantack Bropas mupoas BoitHa. OTHAKO CTpaHbI
3amaza He cpasy MOHUIN, KAKOE yTOBHIIE OHH BBHIPACTHIIH It OOPHOBI ¢
KOMMYHU3MOM. TOJIBKO Mocie 3axBaTa YexocI0Baku 1 MIOHXEHCKOTO COTIAIICHHS
OHHM CTaJIM BCEphe3 BOCTIPUHUMATh aMOuimu Pammrcrckoi ['epmannu. OnHako, camoe
WHTEpEeCHOe, UTo ['epMaHus oka3anach BOBCE HE OJMHOKON B CBOMX aMOHIMsIX. B
ctpanax IOxnoit EBponsl Utanuu eme panpiie yem ['utiep, nmpuiien K BIaCTH MPU
BceoOmei mo0BH Hapoaa GamucTckuit uaep MycCcoIuHA — UIMEHHO €To
YepHOPYOAIIeYHUKH MTPUHECTN B MHP ¢I0BO (parmmsm. B Mcnannu u [opryranmmm
TaK)Ke BCTYMUBLINX HA MyTh AEMOKPATHUECKOTO PA3BUTHS 3HAUYUTEIBHO MO3XKE
JIpYTUX €BpOIEHCKUX CTPAaH Ha IIyTH IEMOKPATUYECKUX PEBOJIIOLUMI, TPO3UBILIUX I10



npuMepy U Ipu nojaepxkke Poccun nepeiitu B mposieTapckue, Ha UX IMyTH BCTaJ
nojiepxkuBaeMblil [ urinepom pamucrckuit nukratop @panko. B [Topryrammm
BJIAcTh 3axBaTui qukratop Canasap.

Oxazanochk, 4TO KaluTam3M, OCOOCHHO Ha CTaJUU Tepexoa oT (eomann3ma
Y KOJIOHHAJIBHBIX 3aXBaTOB K CBOOOJAHOMY OOLIECTBY, HE TOJIBKO MOKET YKHBATHCS C
TOTAJIUTapPHBIMU PEKUMaMH, HO, KOT/Ia BOTIPOC KacaeTCsl BEDKUBAHUA JTHO0 B 60pbOe
CO CTPEMSIILIUMHUCS JINIIUTD MPABSIIYIO B CTPAHE 3JIUTY BHYTPEHHUMHU CHUJIAMH,
HanpuMep, KOMMYHHCTaMHU, JINOO C CONEPHUKAMU BHE CTPaHBbl, a MHOT 1A U IPOTHUB
T€X U APYTHX CaM NPU3BIBAET «CHIBHYIO PYKY», HECYIYIO HIECOJIOTHIO pacOBOM WIH
HallMOHAJIbHON HEHABUCTH, TO €CTh MCIIOJIB3YET TE€ YEPTHI XapaKTepa YeloBeKa,
KOTOpBIE MO3BOJIMIN €MY BBDKUTH B dKECTOKHX YCIOBHUIX MEPBOOBITHOTIO,
paboBIaAEIbUECKOro, 1a U (Pe0JaIbHOTO CTPOS, HO KOTOPBIE B YCIOBHSIX
Pa3BUBAIOLLETOCS KauTaIu3Ma U BBICOKUX, OCOOCHHO BBICOKMX BOCHHBIX
TEXHOJIOTHI HECYT uesloBeueCcTBY rubesb 1 paspyuienue. Eciu akcTpanonupoBats Ha
Oyayliuee, Korja B pykax Jiroiel okasbiBaeTcs Bce Oosee u 0osiee pa3pylInTeabHOe
opynue - gamusM - 310 6e3ycrnoBHas rudens yenopeuecTBa. OnbiT Bropoit Muposoit
BoiiHbl, kak HaM KaxkeTcs, 0€3yCI0BHO MOKa3all 3TO.
Ho Ha cTropone dammcrckoii ['epManuy BHICTYNINIIO €11l€ OAHO FOCyIapCTBO —
aszuatckoe rocynapctBo —Snonus. Mcropus passurus SInonuu, ocoOeHHO, B
MIOCJIETHHE CTO JIET ITOKa3aTeNbHa.. Masast 1o TEppUTOPHHA OCTPOBHASI CTPaHA, B YEM-
TO moxoxas Ha BenukoOpuranuto. HezaBucumas ot gpyrux crpad v O4eHb
JIOpOXKUBIIAas CBOEH HE3aBUCHMOCTBIO, B TEUEHHE MHOTHX JIET SMOHUA coXpaHsia
MIOYTH [TOCTOSTHHOE HACEJIEHUE, IPAaBAA, HE COBCEM OJHOPOJHOE CHAaYasa (SIIOHIIBI
MIPEACTABIISIIOT CMENIEHNE HAPOAOB JKEITOW U YEPHON aBCTPAIIONIHON PaChl ), OJTHAKO
CTaHOBHBILIEECS CO BpEMEHEM Bce 0oJiee OMHOPOIHBIM. M penurus y HuX cMeIlaHHas-
CMMOMO3 ApeBHEN CHHTOMCTCKOW PEUTHY U TIPHUIIEIIETO ¢ 3amaaa oOyaauzma. Ha
SnoHCcKHX OCTpPOBax, MIOLIAAb KOTOPHIX UTAK Majia, IPUTOAHAS ISl KWIbS U
CEJIbCKOXO03SICTBEHHOTO HCIIOIB30BAHUS 3EMJISl COCTABIISIET TOIBKO HEOOIBIIYIO
gacTh. KpoMme Toro, OCTpoBa HaxOIATCS B 30HE BRICOKOW CEHCMUYECKON aKTUBHOCTH.
Bce 3tu ycnoBust Tpe6oBaiu OT SMOHIEB OTPOMHBIX YCUIMH AJIS 3JIEMEHTapHOTO
BBDKMBAHUS B paMKax yCTaHOBUBLIErocs TaM (eofanbHoro crpos. OJJHako HHKaKon
(denanbHOI pa3apobiieHHOCTH B SIMOHUM He ObLIO, Aa OHA ObliIa U HEBO3MOJKHA -
CJIMIIKOM MaJjio 3eMid. Mepapxudeckas MoHapiieckas (hopma paBieHHs BO IJIaBe C
«00KECTBEHHBIM MUKAJI0» — ABJISIACh €CTECTBEHHOM /IS 3TUX YCiIoBuil. B obmmewm -
HAJI0JIT0 3aKOHCEPBUPOBAHHBIN HepapXUUECKUi MOITy-pOA0BOMH, Oy heoaaabHbIH
cTpoii. Curyanus pe3Ko U3MEHWIACh B IEBATHAALIATOM BEKE, KOI'/Ia AMOHLIAM yJ1alI0Ch
MO3HAKOMUTBCS C 3araJHbIMU JOCTHKEHUSIMHU B 00J1aCTH TEXHOJIOTUU.
Hepapxuueckue pyKoBOIUTEIH SMOHUN HCIIONB30BAIN TPYA0II00Ue U
OpPraHU30BaHHOCTb CBOUX ITOJYMHEHHBIX I pean3allii BOSHUKIINX Y HUX
aMOUWIIMO3HBIX KOJIOHU3ATOPCKHX IIaHOB. Haganock co3manne coOCTBEHHOM
MPOMBILUICHHOCTH, B OCHOBHOM, BOGHHOH, JIJIsl pealn3aly BCe TEX XKe aMOUIHI -
coznanus Benukoit Anornn 3a cdeT He 3aXBaUYCHHBIX €IIe €BPOTIEUIIaMU CTPaH A3HH,
B yactHocTH, Kopen u Kutas, a Takxe 3a cueT cTpaH, KOTOPbIE OHU HAACSUTUCh
BBIpBaTh M3 EBpONENCKOro KOJOHUAIBHOTO BIAABIYECTBA. Bee TO ke ToTanuTapHoe
MMITIEPCKOE, uAyLiee oT nepBbIXx MMnepnii, a ckopee BCeTo OT MPUPOTHON
arpecCUBHOCTH MEPBOOBITHBIX JIFOJICH MBIIUICHHE, HAJIOKEHHOE HA BOCHHBIC
BO3MOKHOCTH COBPEMEHHOTO MHIYCTpUAIIbHOTO o0mmiecTBa. OIHOM U3 MePBBIX
MIOIBITOK, B KOTOPO# ObLTa orpoOOBaHa co3/1aBaeMasi BOCHHAsI MalnHa Obla
Pyccko-Snonckas BoiiHa 1904-1905 roma. [TomeiTka okasanacek ycnemrHoi. HoBsrid,
MOJIOJION arpeccop CTOIKHYJICS CO CTapOl KOJMOHHATbHOU (heolaTbHON UMIIepHUEi,



TOJIBKO-TOJIbKO HAYMHAIOIIEH NEPEXOIUTh Ha PENIbCHI HHAYCTPUATBHOTO
npousBojcTBa. Yepes 30 ner mpasurenu AmoHnn ObUTH YK€ BIIOJTHE TOTOBBI
peanu30BhIBATH CBOM aMOMILIMO3HBIE IJ1aHbl. Haiencs u col03HUK — TUTIEPOBCKas
I'epmanus. K 3Tomy e BpeMeHU 1O TeM K€ IPUYHHAM, YTO paHee B EBpomeiickux
CTpaHax, B SIOHNN Havaycs pe3kui pocT HaceneHus. [Ipu TotanurapHOi
TICUXOJIOTHH 3TO aBTOMATUYECKH BEJIO K HEOOXOAMMOCTH PaCcIIUPEHHs], a
CJIEJIOBATENILHO, IIOKOPEHHS APYTHX HAPOJOB, KOTOPHIE €CTECTBEHHO OBUIH Ha3BaHbI
«HE HAIIUMU». XOTs SITMOHIBI, HE IOXOAWUIIH 110 YPOBHIO 3BEPCTB 10 TOTO, YTO
TBOpWIM [ epMaHCKue (DAaIIMCTHI, HO MIPEIBICTOPHN TOSBICHUS HMIIEPUATACTCKUX
aMOUIM 0Ka3aJINCh CXOXKHUMU.
Bropast Muposas BoliHa nMena HECKOIBKO 3TaloB, OTAEISBILNXCS IpYT OT Apyra
HepeIOMHBIMU COOBITUSIMHU. [lepedncium HeKOTOpbIe U3 HUX.
1. Hemeuxwuit aHnutoc ABCTpUH.
2. Bropxenue HemIeB B UeX0CI0BaKHIO,3aXBaT €€. MIOHXEHCKOE COIIAIIEHHUE C
3anaaHbIMU JEpKaBaMU.
3. Ilakt- MomnotoBa - Pu66entpona. OdurpansHoe Ha4aao BTOPOH MUPOBOH
BoitHbI. Paznen [onsmm u crpan [Ipubdantuku mexay Coserckum Coro30M u
®ammcTckoi I'epmanueit.
Boiina Cosetckoro Coro3a 1 OUHISHIUY.
3axBat QamucTcKuMu Borickamu OpaHLUHU U IpyruX cTpaH 3anagHoi EBpomnsl.
Hananenue ®amucrckux Bolick Ha CoBerckuii Coros.
butsa nmox Mocksoi
Hananenue Slmonuun Ha CIIA.
. bursa nox Cramuarpamom
10. Beicamka Coro3HHKOB B KOHTHHEHTaIhHOU EBpotme
11. Tlo6ena Han I'epmanucii u SnoHueH.
12. HiopaGeprckuii mporecc.
OTmeTHM, YTO B 3a BCEe BpeMs BOMHBI Ha ONPECIICHHBIX €€ 3Tanax B Heil MeHSJIUCh
coro3uuku. [Ipuxon I'mtnepa k Bnactu Havyaics ¢ nomxora Peiixcrara, cyna Hang I
JuMuUTpOBBIM U pazrpoMa KoMMyHUcTHYeCKOU naptun ['epmanun. o 1939 roga
3anagHble CTpaHbl HEBHO NOOILIPsUIH [ MTiIepa B €ro BOCTOUHBIX 3aXBaTax, HaJEsACh
CTPaBUTh JIBYX arpecCHBHBIX TUKTaTOpoB. B cenTsiope 1939 rona mpousoiien cropop
I'utnepa co CtanunbM 0 paznene 3eMenb Boctounoit EBponbl. C 3Toro MOMeHTa He
ToJsIbKO I'ntinep, Ho U CTaJluH OTKPBITO BBICTYNWIM IPOTHUB CTPAH 3allaJHON
neMokpatuu. Tak mpogomxkanock 10 1941 roga, korga ['utnep nokaszan, KTO €ro
UCTHHHBIE Bparu U Ha4yajl BOMHY Ha JBa (pOHTA.

C Tex nop BO3HUK €CTECTBEHHBIH allbsHC BparoB ['UTiIepa — CO03HUKOB,
KoTOphIl B 1945 roay npusen ux k modeze.

KoHen BoWHBI IpHBEI K COBEPUIEHHO HOBOM pacKiIaike CHJI HA MUPOBOM
apene. [loGeaureny, kak 370 ObLTO BCETAA B HCTOPUH YEIOBEUECTBA, PA3ACIUIA MUD
Ha 11Be cepsl BiusHUA. [Ipr 3TOM, 4TO OKa3anoch 3aTeM Hanboiee HHTEPECHBIM, TPU
crpansl, Kopes, ['epmanus u BeetHam Oputw mofieieHs! Ha ABE 9acT. U B Ka ot u3
cdep BiusHUS OBLIH YCTAHOBJICHBI CBOM MOPsAKH. Hadanoch mpsiMoe copeBHOBaHME
JIByX CHUCTEM, UMEBIIHNX OCJI€ BOWHBI IPUMEPHO PaBHbIC BOCHHBIE CHJIBI.

OnHako, HE BCEe B 9TOM HOBOM MHUpE OBLIO Tak 11oxo. O0e MpOoTHBOCTOSIBILINE TETIEPh
JpyT APYTY CTOPOHBI, 0COOEHHO TOCIIEe N300pETeHUSI aTOMHOM OOMOBI 1 0COOEHHO Ha
NEePBBIX TTOPaX MOCIe OKOHYAHUS BOWHBI TIOHSUIIN, YTO HEOOXOMMO NMETh
MEXIyHapOIHBIA OpraH, B KOTOPOM MOTJIH OBl peIaThCs TEKYIIHe MPOOIeMBbI
MHUPOBOT0 coobuiecTBa. Beb He TOIBKO M3 BOGHHOTO POTUBOCTOSIHUSI COCTOUT
KHU3Hb YEJIOBEUECKOI'0 00IeCTBa, HEOOXOJUMO MHOT/Ia JoroBapuBaThes. M Takoit
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MHUPOBOI COBELIATENbHBIA OPTraH, ChIFPABIINI OIPOMHYIO POJIb B CTa0MIN3ALNAN
MUPOBOT0 ycTpoicTBa — Opranuzanus O0beanHeHHbIX Hanmii — mpoToTHI MUPOBOTO
KOHTpOJIIEpa - ObUT co3/aH. XO0Ts 3TO ObLIa HE MepBasi B UCTOPUN MEXKTyHAPOIHAS
OpraHu3anus Takoro poja, 0OHAKO, MO-BUANMOMY, HMEHHO T0CJI€ BTOPOH MUPOBOM
BOIHBI YeJIOBEUECKas MOIMYJISILNS, HE3aBUCHMO OT OOIIECTBEHHOTO CTPOS U PeXUMa
YIIpaBJICHUS B TOW WM MHOU CTpaHe, MOHSMJIA, YTO 3eMJIIS OKa3bIBACTCS MAJIOH JIs
BBIPOCIIETO M MPOAOJDKAIOIIETO OypHO PAaCTH €IMHOTO YEJIOBEYECTBA, a CBI3H MEXKITY
palioHaMu MUpPa HACTOJIBKO BO3POCIH, YTO COOBITHS MPOM3OLIEAIINE B OTHOM palioHe
MHUPa [I0YTH MTHOBEHHO MOJIYYaIOT COOTBETCTBYIOLIYIO PEAKLMIO Ha IPYTOM KOHIIE
CBE€Ta, XOTST JIM 3TOr0 NIPABUTEIN WIN HE XOTAT.

Mexny nByms nodeauBuuMu Cor03HUKaMU, PEKUMBI YIIPABICHHUS KOTOPbIMU
HPETeHI0BAJIM Ha TO, YTOOBI CTaTh MpeolIaJalollluMH B MUpE, Ha4aJoCh
COpPEBHOBaHME. JTO COPEBHOBAHUE OYEHb CKOPO IIEPEPOCIIO B BOCHHOE
IIPOTUBOCTOSIHUE, a 3aTEM B XOJIOAHYIO BOMHY U HEBUJAHHYIO 10 TE€X I1OP TOHKY
BOOpY>keHUi. VI TyT BHOBb CBOE INIaBHOE CJIOBO CKa3asa Hayka. K KoHIly BOHBI Obl1a
00BbETMHEHHBIMHU YCHIIUSIMH YUEHBIX, COOpPaHHBIX CO BCET0 MUpa U300peTeHa U
ornpoboBaHa amMmepuKaHIiaMu B Xupocume u Haracaku aToMHasi, a mociie BOHHbI
co3JlaHa U BogopoaHas 6omOa. Boennas mamuna CoBetckoro Coro3a He 3acTaBuiia
cebs gouro xxaaTh. Pa3Benka u co3qaHHblil K TOMY BpEMEHH MOIIHBII
MUJIMUTAPUCTCKUI Hay4YHO-KOHCTPYKTOPCKO-IIPOMBILUIEHHBIA KOMIUIEKC COBETCKOTO
Coro03a B KpaT4aiiime CpoKH CO3Jall aHAIOTMYHOE Opy’Kre. B BOGHHOM OTHOILLIECHUH
MOIIHBIN COUANMCTHYECKI JIarepb — BO BCEX CMBICIIAX Jarepb, CO3AaHHBIN
CranuHbIM, HUKaK HE YCTyNal BEIPBABIIMMCS B CBOE BpeMsi AaJIEKO BIEpe] CTpaHaM
nubepanbHOl AeMokparnu. Ho kakoi 1eHOH TOIIepKUBAIICS STOT BOCHHBIN
napurer!

Kcrartu, Ha nepBbix nopax kaszanoch, 4o KommyHucTHUECKUH arepb OJIM30K K
MOPAJIbHON U OMUTHYECKOM odese. Bo Bcex cTpaHax, OTAAHHBIX O] ATHITY
Cosetckoro Coro3a 04eHb OBICTPO MOOSININ TICEBIOKOMMYHUCTHIECKHE PEKIMBI —
catesutbl CoBeTckoro Coroza. B GomnbinHcTBe EBponeiickux cTpaH BO3HUKIH
MOII[HbIE KOMMYHHUCTUYECKHUE ITAPTHUH.

U, naxoner, camoe rnaBHoe — Kuraii — B KoHTHHeHTanbHOM KuTae mobemun
toTanutapHeiii Kommynuctuaeckuit ctpoit. IlpaBaa, Ha okpaune Kurast Ha ocTpoBe
TaiiBaHb yCTaHOBHJIACH IeMOKpaTHieckas (hopma MpaBiIeHUss M Ha4aiau OypHO
pa3BUBATbCS TOBApPHO-JEHEXHbIe oTHOIEHH. [Tobena B peosanbHOM, € TOIBKO YTO
HA4aBIIMMU BO3HUKATh KaIUTAJIMCTUYECKUMHU B3aUMOOTHOIIeHUusIMU KuTtae
KOMMYHHCTHUYECKOTO PeKUMa 00BSICHAETCS, NO-BUAUMOMY, IPUMEPHO TEMU K€
npu4MHamMy, 4to 1 nobena ero B Poccun. CymiectBoBasiuue B Kurae
naTpuapxajibHble HepapXHUUECKUe OTHOILEHHS MIPU NpeolIIaaoneM CelbCKOM
X034HCTBE OBUIM OYEHb IPOUHBI U OCBAIIATHUCH THICSUEIETHUMHU TPAAULIUSMH.
HauaBmieecs pa3BuTie KanuTaan3Ma Ipo3HIO CEPhE3HBIMU COLMATBHBIMU
NOTPSCEHUSIMH, MAacIITad KOTOPBIX MOT OKa3aThCs Ha TIOPSIKU OOJIBIIE, YEM B
EBpormeiickux crpaHax B 310Xy IepBOHa4aIbHOro HaKoruieHus. Kpome toro, Bo
BpeMs BOWHBI KATalIlbl TOYyBCTBOBAJM, YTO 3HAYUT SMMOHCKHUNA UMITEPUATI3M, a
MMEHHO SOHMS OJIMLETBOPSUIA TOT/Aa A3MaTCKUN BapUAHT KaluTanu3Ma. A TyT C
Cesepa npumren Bennkuii, moutn Takoi sxe Benuknit kak ObiBmas Kuraiickas
UMITEPHS COCE-OCBOOOIMTENb C OYEHB TIOX0XKNM (ITTOYKAITYH, 32 HCKIIIOYCHUEM
TJIOTHOCTH HaceneHus) Ha Kutaiickoe oOIeCTBEHHBIM YCTPOMCTBOM, CO3/IaBIIHN
MOIIHYIO BOCHHYIO HHIYCTPHIO 0€3 BCSIKOTO KalMTaIM3Ma U OCBOOO MBI CBOM
HapoJ OT BCEX M BCSUECKHX IKCIUTyaTaToOpoB. A HHAMBUAYyaIbHAsA cBOOOAA, O
KOTOpOii 6onratoT MIMnepuanucTsl — HUKOrAa €€ y Hac He ObUIO U HE OUeHb OHA HaM



HykHa. KpoMme Toro y Hux ecte Hay4Hasi TEOpusi, NPAaBUIHHOCTh KOTOPOH
NOATBEpAMIack Nobenoit Bo Bropoit MupoBoii BoiiHe. [lpuimeammii k BIacTu mox
KOMMYHHUCTUYECKHUMH JIO3YHI'aMH PEXXHUM Ipu BoeHHOU nomoru Coserckoro Coroza
OYEHB OBICTPO MPUCTIOCOOMIT CTAPYIO HEPAPXHUECKYIO OYCHb YCTOWIHBYIO
¢deomanpHyto cucreMy Kuraiickoit mMnepuu K HOBbIM HykaaMm. CTpyKTypa
YOpaBJICHUs CTPAaHOW MPAKTHYECKU HE M3MEHMIIACh, HO MecTa MiMnepaTopcKkux
YUHOBHUKOB 3aHSUTM YNHOBHUKH KOMMYHUCTHYECKHE, MHOTHE U3 KOTOPBHIX OBbLIH
BBIXOJIIIAMU M3 TEX )K€ KPECThSH, UTO eIe 0oJiee YKPeIusiIo JOBEprUe K HOBOMY
pexuMy. HoBblii CTpoH OKa3ayicst 04€Hb MOAXOIAIIIM TaKKe JUIsl CO3IaHHAS MOIITHOM
Boennoti uaayctpuu. Benp B coznanuu Oyayieit MUpOBOY KOMMYHHUCTHYECKON
Nmnepun Kuraro oTBOgMIIOCH Aajeko He nocienHee Mecto. [lo oOpa3y u nomoduto
Cogserckoro Coro3a B Kurae Hauana co3gaBaTbesl TEXHUYECKAsT HHTEIUIMTCHITNS,
MHOTI'M€ IIPeACTaBUTEIN KOTOPOH yUIHUCh B BrIcINX yueOHBIX 3aBEICHUAX
Cogserckoro Coroza.

IlepBble rofp! ocie BOKMHBI B pa3pylieHHoM BoiiHOM EBporie , CoBerckom Coroze u
Kurae, a Takke B SIOHNN IPOMCXOAMIIO BOCCTAHOBJIEHHE Pa3pyLIEHHOI0 HAPOIHOTO
xo3sicTBa. [Ipu 3ToM npenmyiecTBa 1udepaabHO cBOOOIHON IKOHOMUKH HE MOTJIN
€l11e NPOSBUTHCA JOCTaTOYHO s1BHO. OnHako CTaJluH U Ipyrue KOMMYHUCTUYECKUE
JUJEPBI YK€ TOra MOHSJIM, YTO OTKPbITHE TPAHUIl U CBOOOHAS HH(POPMALHS O TOM,
YTO JIENIAETCSl B MUPE BHE CTEH COLMAIMCTUYECKOTO JIarepsi — TO €CTh CBOOOHAs
UH(OPMAITUS - CMOTYT Pa3pyLIUTh BEPY B TO YBEIMUUBAIOIIEECS KOJTMYECTBO JIKH,
KOTOpOe coo01manock xureiasm ConuaaucTUIecKoro jareps. PenpeccuBHbIi
anrmapar, CO3JJaHHBIA TPABSAIIAM PEKHUMOM, IPOIOIKas (PU3UIECKUE PACTIPABHI C
MHAKOMBICIISIIIIAMH, OOpaTHI 0c000e BHIMAaHKE Ha YIPaBJICHUE CPEICTBAMU
MaccoBOi MH(OpMAIIH, KOTOPHIE B TEYCHHE IBAJIIIATOTO BEKA MPETEPICITN
HECKOJIbKO Ka4eCTBEHHBIX M3MEHEHUH. Bee cpecTBa MaccoBoil nHpopManun
HaXOAMJIMCh B pyKax Mpassiie BepXywku. Bee moan noObIBaBIIKe B IJICHY
OKa3aJINCh BHOBb B CTAIMHCKUX Jlarepsx. Y HaKoHel, BeCh COLMATUCTUIECKHUN Jarepb
OBLT OKpY’KEH JKeJIe3HBIM 3aHaBecoM. OOIIeHHE C 3arpaHuIe TOBEPSIIOCH JIUIIh
OrpaHMUYEHHOMY YHUCIIY CIELMAIbHO IPOBEPEHHBIX JIMII.

A 3anaznHelii MUpP, BOOPYKEHHBIN K TOMY BPEMEHU HOBBIMU MCCIIEOBaHUAMU
aubepanbHbIX 3KOHOMUCTOB U, ONUPAsACh HA MPEIbIAYILHI ONBIT pa3BUTHS TOPTOBO-
PBIHOYHBIX OTHOLIEHUH MOCIIEA0BATEIbHO OCYILIECTBIIU JINOEepabHbIe pePOPMBI.
Ponb rimaBHOro nmponaraHaucTa U 3allluTHUKA 3araHoOro o0pasa *HU3HH M0CJIEe BOMHBI
B3sM Ha ce0s1 Coequnennble [lITaTel AMepHKH, BbILIEIINE U3 BOHHBI HE
ocia0lIeHHbIMY, Kak cTpaHbl EBporibl, a HA000pOT, YCHIIMBIIUMUCS B SKOHOMUYECKOM
Y BOGHHOM OTHOILIEHHUH. BONBIIYI0 poJIb 3/1ECH CBHIIPAIM BBIAAIOIINECS €BPOIEICKIE
ydeHsle, smurpuposasuve B CIIA u cozgasiine TaM HOBbIE TEXHOJIOTMH, B TOM
YHCIle, aTOMHYIO M BOJIOPOJIHYIO0 OOMOBI, PAKETHYIO TEXHUKY, 00ECIIEUHBIIYIO 3aTEM
BbIx0a B KocMmoc, a Takxke, 4To, I0-BUIMMOMY, SIBJISIETCS CAMBIM [JIABHBIM, CO34aJIN
HAy4YHbIE U TEXHUUYECKHE OCHOBBI BBIYMCIUTEIBHON TEXHUKHU, KOTOPAs JIerja B
OCHOBY Hay4YHBIX JOCTMKCHHUI KOHIIA JIBaLIaTOrO BEKa.

Oco6oe BHIMaHME OBUIO yIETIEHO PEOPTaHMU3aINH OOIIECTBEHHOTO YCTPOICTRA
OBIBIIMX MTPOTHBHUKOB 3anaaHoi ['epmManuu n SInOHNH, HAXOIUBIINXCS HEKOTOPOE
BpeMs 0] OKKYIIAIIMOHHBIM YIPaBJI€HHUEM 3anaJHbIX CTPaH —100eINTENbHUL.
CreuunanbHO poayMaHHas! mpornaraizia, 0cOOEHHO MHTEHCUBHO MPOBOAMBILIASCS B
3amagHoii ['epmanuy, BocnuTana B )KUTENSX 3TUX CTPaH KOMILJIEKC BUHBI MIEPE]T
MHUPOBBIM COOOLIECTBOM 32 Pa3Bs3bIBAHHE BTOPOH MUPOBOM BOMHBL. [lepexos B 3Tux
CTpaHax OT TOTAJUTAPHON (HYOPMBI YIIPABICHUS K JEMOKPATHIECKOM, 3alpeT Ha
co3nanue coOCTBEHHBIX apMuil, punancoBas noguepxka CHIA u npyrux



EBponeiickux cTpas, a Takke aKTUBHOE MX BKIIFOUEHHE B MUPOBOI PBIHOK,
MO3BOJIMJIM 3TUM CTpaHaM y)ke 0e3 BCAKHUX NPUTI3aHUI Ha HOBBIC 3€MJIH, U JaXKe Ha
T€, KOTOPbIE Y HUX OBbUIM OTOOPAaHBI 1OCJIE BOMHBI, MOCTETIEHHO 3aHATh JTUAUPYIOLIEE
MOJIOKEHUE B MUPOBOW SKOHOMHUKE U TIOJIUTHKE.

st GpICTPOro BOCCTaHOBIICHUS PAa3pyLICHHOM 3KOHOMUKHM EBpormeickux
CTpaH, HE HaXOISIINXCS TOJT BIACTHI0 KOMMYHHUCTHYECKUX PEKUMOB ObLIT pazpadoTaH
riad Mapiuania, npeaycMaTpuBaBLINi cepbe3HbIe HHBECTULIMH B PA3BUTHE UX
SKOHOMUKH.
OpHako, TJIaBHBIM JTIOCTH)KEHUEM PYKOBOJIUTENEH 3ama HbIX CTpaH ObLI
IIOCTENIEHHBINA JEMOHTaXX CUCTEMBI KOJIOHUAJIBHBIX OTHOLIEHUH. B Teuenue 30-40
MOCJIEBOCHHBIX JIET TEM MJIM UHBIM CIIOCOOOM OBLIH JTUKBUANPOBAHbI MPAKTHUECKU
BCE€ KOJIOHMM 3allaJIHbIX TOCYapCTB, U BIACTh B HUX IIEPELUIa B PYKH MECTHBIX JJIHT.
OTOT rUraHTCKUH IIPOLIECC BOBCE HE BE3ZE U BCEra IIPOXOAMII, 1a U cedyac
NPOXOIUT 0€300JI€3HEHHO B CBSI3H C TEM, UTO OBIBIINE KOJIOHHAIbHBIC CTPAHBI
HaXOAWIUCH, 1a HAXOAATCS Ceiluac Ha COBEPILEHHO PA3JIMYHBIX CTAJUIX
00IIECTBEHHOT'0 U 3KOHOMUYECKOTo pa3BuTus. [loaTomy nepexon k
JIEMOKpaTH4eCKUM (pOopMaM NpaBJIE€HUS BO MHOTHUX U3 HUX IPOCTO HE MOT OBITh Cpasy
peanuzoBaH. B psne crpan Azun, AQpuky U AMEpUKHY K BIACTH MPUXOTUIH
JUKTaTOPBI Pa3HbIX TOJIKOB, U HE BCETAA UX JIMUYHBIE MHTEPECHI COBIAJAIN C
WHTEpecaMu MOJYUHEHHBIX UM CHUJION HapoaoB. Bo MHOTHX cTpaHax,
0CBOOOIMBIIIMXCSI OT KOJIOHHAIBHOTO TOCIIOJICTBAa HAYMHAIach OOpb0a 3a BIacTh,
KOTOpas Ipy OTCYTCTBHU JEMOKPATHUYECKUX MHCTUTYTOB IPOXOAMIIA BOBCE HE
MHUpHO. B 3Ty 60pp0y , €CTECTBEHHO BMEIIMBAINCH IIPOTUBOOOPCTBYIOIINE BHEITHHAE
CHJIBI, UTO MPHUBOJMIIO K HEMIPEPHIBHO TJIEBIINM, a HHOTIa OypHO BCIBIXWBABIINM
KpPOBaBbIM KOH(IIMKTaM B Pa3HbIX pailoHax Mupa. IMEHHO MO 3TUM KOH(IHKTaM, IO
UX UHTEHCUBHOCTH U 110 TOMY, KTO CTOSJI Ha CTOPOHE OO IuTeNeil MOXKHO OBLIO
OLIEHMBATh OTHOCUTENIFHYIO BOCHHYIO MOIIb MPOTHBOCTOSAIINX cTOpOH. Ecin Ob1 He
aTOMHOE ¥ BOJIOPOJIHOE OPYKHE, CIIEpKUBABILIEe aMOUIINY ToOeauTeNel B
JIOKaJbHBIX KOH(IMKTAX, TPEThsI MHPOBasi BOWHA MOTJIa HACTYIUTh HEOHOKPATHO.
OpnHako, 0cBOOOKICHHE OOJIBIIOT0 YUCIIa CTPAH OT KOJOHUAIbHON 3aBUCMOCTH
UMEJIO U JIpyroe, 6osee BaxkHoe nocieacTBue. [10IHOCTRI0 U3MEHMIACh KapTa MUpa.
HoBble He3aBUCHMBIE rocyjapcTBa NpuHUManich B Opranuzanuio O0beIMHEHHBIX
Hanuii v ux nuaepsl HAUMHAIM IPUHUMATh aKTUBHOE Y4aCTHE B MUPOBOW IIOJIUTHKE,
(hopMasIbHO HapaBHE C JIMAepaMHy ObIBIINX METPOIOINi. B Mupe cioxuinach TpeThbs
CHJIa, OYEHb PBIXJIas U Pa3IpoOIeHHas1, HO MPEICTABUTENN KOTOPO Bce B OOMbILIeH
CTEINEHH OLICHUBANIU cBoe BiusHUe. Hauyanuch OypHble H3MEHEHUs B CTpaHax
TPETHETO MUpPA, ECTECTBEHHO HE BCETJa MUPHBIE U OJHO3HAYHBIE, HO OJTHO3HAYHO
BKJIIOYABLIME UX B OypHO pPa3BUBABILIMICS MPOLIECC HAYYHO TEXHUUECKOH U
MH()OPMAIIMOHHOHN peBOIOLMH. [ TaBHBIMU €€ pe3ysIbTaTaMH CTallo Pe3Koe
YBEIMYECHUE MPON3BOIUTEILHOCTH TPYIa, KOTOPOE MO3BOJIMIIO YEIIOBEYECTBY
NPOKOPMHTH HAMHOTO OOJIbIIIee KOJIMYECTBO JIO/ICH, yeM 3To Obuto panee. [Ipu aTom
OBIBIIVIE KOJIOHUH, HE3aBUCHMO OT MPOMCXOUBIINX B HUX MOJIUTHYECKUX COOBITHH,
BCe B 0OJIbINEH 1 OOJbIIeH CTENICHH BKITIOYAINCh B MEPOBOM PHIHOK, M TEM CAMBIM B
HUX YCKOPSJIMUCh SKOHOMHUYECKHe peoOpazoBanus. Y HakoHel, caMoe TJIaBHOE,
THTAaHTCKHE YCIIeXU OMOJIOTHU M MMPAKTHYECKON MEIUIMHBI, a TAK)Ke MEKIYHAPOTHBIE
nporpamMmel Opraamzanun O0bequHEeHHBIX Harwii pe3ko NOHU3WIN CMEPTHOCTD
MPAaKTUYECKH BO BCEX CTpaHax Mupa. ToT mpouecc, KOTOPhI MPOUCXOANT B
BOCEMHA/ILIATOM U JIEBSITHAUATOM BEKax B cTpaHax EBpombl, ciiecTBHEM KOTOPOTO
seuiHch [lepBasi, ma u Bropast MupoBbie BOWHBI, ceii4ac B HECPABHUMO OOJIBIINX
MaciTabax IPOMCXOAUT BO BceM Mupe. PacimpeHHoe npou3BOJICTBO U pa3BUTHE



HAyKH MPHUBEJH K PE3KOMY YMEHBIIEHUIO CMEPTHOCTH JIIOACH B Pa3BUBAIOLIUXCSA
CTpaHax MpH COXPAaHEHHH B HUX TPAJAULIMOHHO BBICOKOM pokaaeMocTH. Bo3HHK yxe
MCCIIEJOBAaHHBII HAMU KOJIMYECTBEHHO MyTEM aHalln3a MapaMerpa Leaoro
(mapameTtpa [lnanka) nemorpaduaeckuii B3phIB.

31ech MOKHO HEMHOTO MO(PHIOCO(PCTBOBATH O HEOOXOIUMOM H CITy9aiiHOM B
npUpo/ie BOOOIIE U B Pa3BUTHH YEJIOBEUECTBA, B YACTHOCTH. Benb paccMaTpuBaeMblit
HAMH ceifyac M3HYTPH TUIepOOTMUeCKUil pOCT YUCIIa JIFOJIeH CBSA3aH CO
CJIOKHEUITMMHU 3KOHOMUYECKUMH U TIOJTUTUYECKUMH B3aUMOICHCTBUSIMH,
NPOHUCXOSIIUMHE B YEJIOBEYECKOM 00IIIeCTBE, KOTOPOE TIOKa caMmo ceOsl emie He
YHUUTOXKUJIO, @ HHTETpajbHAasl XapaKTePUCTHKA BOJTHBI YeJIOBEUECTBA — KOJIUYECTBO
BXO/ISIIIIMX B HEE KBAHTOB MOJIYUHSIETCS] OUC€Hb IIPOCTONW MaTeMAaTHYECKOM
0COOEHHOCTH KOMITJIEKCHOMY BUXPIO B TIOTOKE KOMIUIEKCHOTO BpeMeHHu. UTo ke
3/1eCh CIIy4aiiHO M YTO 3aKOHOMEPHO M MOTJIO JIX YEJIOBEUECTBO CJIEeI0BaTh 10
apyromy mmytu? Ha 3Ti BOmpoChl OTBETOB HET, @ MOXET ObITh, HUKOT/Ia U HE OyieT.
MBI MOKEM TOJBKO OIEHUBATH Pa3IUYHbIC BAPUAHTHI B PAMKaX BCETO YEJIOBEUECTBA
WM OTJICTILHOMN €T0 YacTH, pa3pabaThiBaTh TE WM UHBIE CIICHAPUH U OIICHUBAThH UX
BEPOSTHOCTH U JKeNaTeILHOCTh WX JUIsl HAC . TOYHO MpeIcKa3biBaTh Oy ylee Takon
CJIOHOW CUCTEMBI HEBO3MOKHO. O/IHAKO, 3TOT POCT YPEBAT OIPOMHBIMHU
OMACHOCTIMH, MIPEJICKa3aHne TMpeayNpekIeHe KOTOPBIX — 3ajada YUYEHBIX U
MOJIUTHUKOB.

A cpencTBa MaccOBOTO YHUUTOXKEHHUS U APYTUE BUABI OPYXKHS BCE
YCOBEPUICHCTBOBAINCE. M BOT y’Ke aTOMHBIX M BOJIOPOJIHBIX OOMO CIIeNTaHO CTOJIBKO,
YTO UMHU MOXXHO MHOTOKPAaTHO YHHUTOXXUTH MUpP. 1 BOT yke cpeacTBa X 1OCTaBKU
BerHeceHBI B Kocmoc. TTopa Obr ocraHoBUTBCS. Kaxkmas nepapxudeckas UMITEpPHs
CYILECTBYET CTOJIBKO, CKOJIBKO XKHUBET €€ CO3AATENb WU , B KpaHEM CITy4ae 1o
MHEPIHH eIie HeKoTopoe BpeMs. [locie 3Toro oHa HauMHAET €CTECTBEHHBIM 00pa3oM
TpaHC(HOPMHUPOBATHCS WM PAa3pyIIACTCs caMa WM U3BHE. [IpakTHYECKH TO ke camoe
npousonuio ¢ Coserckum Corozom. Mocud CranmH, coznatesib COBETCKON UMITEPHH
ymep B 1953 roay. Coserckas MMmepust mpocyiecTBoBaia, NPaKTHYECKU Majo
nedopMupysich eme 35 net, a 3aTeM pyxHyJa — caMa, pa3pyiieHHas eé
PYKOBOAMTEISIMH C ITIOMOIIBIO BCETO MUPOBOTO coobIecTBa. M xoTs 3TO paspylieHne
MIPOU3OIILIIO CPABHUTEIHHO CITIOKOWHO, 0€3 MUPOBBIX KaTaKIIU3MOB, JIJIS JKUTENCH
CTpPaH MOCT - COBETCKOTO MPOCTPAHCTBA €€ Pa3pyIlIeHUE MPUHECIO OTPOMHBIE
CJIOHOCTH. DTO CBSI3aHO C TEM, UYTO CO3/IaHHAsI TOCTPOKKA OKa3ajach HACTOIBKO
JKECTKOU U HepepopMHupyeMoii, uTo TIepexo/l OT Hee K HHOM, JTaKe 3HAUYUTEIbHO
oonee r(pPexkTUBHON JOKEH OBUT COMPOBOXKAATHCS MOYTH TOJTHBIM €€ pa3pylIcHHEeM
HE TOJIHKO B TEXHHMYECKOM, HO, YTO 00JIee BaKHO, B TICUXOJIOTUYECKOM CMBICIIE.
[IpaBna, IOMBITKH pEOPraHU30BaTh MOCTPOCHHYIO CUCTEMY MallbIMU U3MEHEHUSIMH,
pedopMamMu BHYTPH CUCTEMBI, AETAINUCH JI0 ATOTO U He pa3. [lepBbiM COBETCKUM
pedopmaropom Ok Hukura CepreeBud XpymieB. CMeIOCTh 3TOTO YEJIOBEKA U €T0
MPAKTUYECKUI YM BBI3BIBAIOT BOCXHUILICHHUE. PaccKa3aTh AKUTEISIM CBOCH CTPAHBI O
TOM, KaK UX OOMaHBIBAJIN U YHUUTOXKAIM, IPAKTHYECKH Yepe3 HECKOIBKO JIET IOCTe
CMEPTU AUKTATOPa, IPU3HATH MOPAXEHHUE B IKOHOMHYECKON TOHKE C 3anaJ HbIMU
CTpaHaMH, BHEIPUTH B CTPAHE HOBBIE METObl MHAYCTPUAIBHOTO CTPOUTEILCTBA,
nubeparn30BaTh )KECTOUANIITYIO LIEH3YPY, BCE 3TO MOT CAENAaTh TOJIBKO OUYEHb
CMeJIbIH YeI0BEK, BEPSIIMN B T€ UJIEaNbl, O KOTOPBIX TOBOPHJI, HO K KOTOPBIM
HUKOT/J]a HE CTpEeMMJIaCh KOMMYHHUCTHYECKas uaeonorus. OgHaKo, 0TKa3aThCs OT
BOCHHOT'O IPOTUBOCTOSIHUSI Bparam KanuTajalucTaM U OT YCUJIMBAIOICHC JEHb OTO
JIHSI TOHKU BOOPYKEHHI, KOTOpasi MpoJIjIeBasia CPOK CYIIECTBOBAHUSA
KOMMYHHUCTHYECKOTO PEeKrUMa — 3TO ObIJI0 BhIIe cuil BepHoro Jlennnna. iMenHo npu



XpylieBe Npou301IeN ouepeaHol MunutapucTckuii nmpopsis Coerckoro Coroza,
KOTOPBI OBUT IPEICTAaBICH KaK MHPOBOE TocTikeHne COBETCKON HAYKU M TEXHHUKH -
VHTEHCUBHOE Pa3BUTHE KOCMHUYECKUX UccleaoBanuil. IMeHHO npu Xpyuiese
KOJIMYECTBO MHKEHEPOB, OOJIBIIAs YaCTh KOTOPHIX CO3/1aBajla BOCHHYIO TEXHUKY,
ObUT0 pe3ko yBennueHo. MimenHo npu Xpymiese coctosuics Kapubckuit kpusuc,
ITOCTaBUBIIWI MUp HA TpaHb TPeTbe MHUpPOBOI1 BOWHBI.

JIBOHCTBEeHHOCTH 3TOTO pepopMaTopa mokoedana rpaHUTHBIA TOCTAMEHT
KOMMYHHUCTHYECKOTO PEKMUMA, TOCTPOeHHBIN CTaIMHBIM, HO IIPUBEJIA HA MEPBBIX
MOpax TOJIBKO K OTCTaBKe caMoro pedopmaropa. M nanpiie Bce MONIIO HO-CTapoMy,
HakaTaHHOMY IyTu. HoBas ronka Boopyxenui, Uexocnoparkue coobitus. OHaKo,
notoMku CTanHa y)Xe HOHMMAJIH, YTO 3a/la4ya UM [ocTaBlIeHHas — nodeza
KOMMYHH3Ma BO BCEM MHpPE — 3a/1a4a, pajiyd KOTOPOH OH CTPOMJI CBOIO KECTOKYIO
UMIIEPHIO, HEeAOCTIRKUMA. M Teneph UX 3aada coCTOsIa B TOM, YTOOBI JTFOOBIMU
CHJIaMH COXPAaHUTh JJOCTUTHYTOE. J[J1s1 9TOro Mo>kHO OBLIO MONTH ¥ HA MUPHBIH
JIOTOBOP ¢ 3anaaHoi ['epMmanueii, KOTOpHIHA, KcTaTH ObLT BhIrogeH COBETCKOMY
Coro3y, 1 Ha XenbCHHKCKOE cornamenue. Llens nucyesna, roHka BOOpyXeHHUH, panu
KOTOpPOM COBETCKHUII HapOJ TEPIIEN CTOJIBKO JIMIIEHUH, CTala B KAKOH-TO CTENIEHU
06ecCMBICIIEHHON. A ’KOHOMHUYECKAasi TOHKA, TOHKA 3a YJIydlleHne 0J1arococTOsHUS
Jroziel — Ta 1elb, KoTopast ObljIa MPOBO3IVIALIEHA HIC0JI0raMi KOMMYHHU3Ma U
KOTOpas peajlbHO HUKOTJa HEe CTaBWJIaCh KOMMYHHUCTUYECKUMH JIUIEPaMHU, U
OTCYTCTBHE KOTOPOH Bceria 00bACHSIIACH IIPOUCKAMH BParoB, ObLIa HAYUCTO
NpOHTpaHa YK€ He TOJIBKO MEPEOBBIM 3aIaHBIM CTpaHaM, HO HEKOTOPBIM OBICTPO K
HUM TPUOIMKAIONIMMCS CTpaHaM TPETHETO MUpA. A BIACTh HYKHO OBLIO
yIepKUBATh KaK MOKHO joubiie. OcTaBanoch TpH BeIxoa. JInbo HauaTh TPEThIO
MHPOBYIO BOWHY, 0JIaro BOCHHBII APUTET BCE €IIe OCTABAJICS, HO 9TO, KaK TOKa3aJH
pacuetsl H.H.MouceeBa 1 aMepuKaHCKX YUEHBIX ObLIIO SKBUBAJIECHTHO KOHILY
YeJI0BEYECTBA, JINOO0 3aTAHYTh YKOHOMUYECKYIO arOHUIO, B KOTOPOH HaXOIHIach
HAJIOPBABIIASACS CTPAHA C HE OYCHD XOPOIIUM JIEMOTPaPHUECKUM COCTOSTHUEM KaK
MOYKHO JIOJIBIIIE, JINOO MPHUCTYTATh K peallbHBIM pedopMaM, KOTOPhIe aBTOMATHIECKH
cMmenu Obl CTapylo AIUTY, KOTOpasi IPOCTO HE MOTIJIAa UX MPOBOANTH, TaK KaK BOOOIIE
HE IIOHUMaJIa, 4YTO 3TO TAKOE.

Pexum BpexneBa n3bpan BTOpo# myTh, KOTOPEIA CO371aB BUAUMOCTD
CTaOMJIBHOCTH, PEaIM30BaBLICHCS 3a CUET MPOIAXKH MOJIE3HBIX UCKOMIAEMBbIX, 3aTOHSLI
601€3Hb BIIIyOb U yCyTyOIIss1 3KOHOMHUYECKOE U HAyYHOE OTCTaBAHUE CTPAHBI OT
OypHO pa3BUBAaBIIC MUPOBOH IKOHOMUKH, B KOTOPOH B OYEpETHON pa3
HNPOMCXOAUIIN PEBOTIOLIMOHHBIE n3MeHeHus1. Kpome Toro, Bce 6osee pa3BannBaioch
CEJICKOE X03HCTBO, KOTOPOE J0JIKHO ObLIO 00€CTIeYUTh PO I0BOILCTBEHHYIO
6€30I1aCHOCTb CTpPaHBbI.

A MexIy TeM B CTpaHe He ObUIO U HE MOIJIO OBITh pealbHON OIIO3ULIUH.
JuccuieHTsl, OSBUBIIUECS BO BpeMs XPYIIECKOH OTTEMNeNN B 0YeHb HEOOIBIIIOM
KOJIMYECTBE, JTUOO CUIEH B TIOPbMaX, TMOO0 OBLIM BHICIAHbI 32 TPaHHMILY.

Pedopmbl MOTTTH OBITH IPOBEICHBI TOJIBKO CBEPXY. A CIIEI0BATEIBHO,
NpaBsIIas YJIUTa JODKHA OblIa CAETaTh BCE BOZMOKHOE, YTOOBI 3TH pedhOpMBI
NPOIIUTH C COXpaHEHHeM e€ BIacTu. Pe3ynbraT peopm ObLT SICEH — MPUBECTH
uepapxudeckyro CTaIHMHCKYIO CUCTEMY K OJIECTSIIIe IMoKa3aBIIeii ce0s cucteme
nubepanbHO PEIHOYHOM 3KOHOMHKH U BKII0UNUTh CoBeTckuii Coro3 B MUPOBYIO
SKOHOMHYECKYIO CUCTEMY, U3 KOTOPOH OH ObUIT ()aKTHUECKH MCKITIOUEH 32 JIOJTHE
roJibl BOGHHOT'O MPOTUBOCTOSIHUS. [IpH 3TOM X0351€BaM JKHU3HU XOTEJIOCH ellle
octatbes y BnacTd. Hajo ckasarts, 4To , B OCHOBHOM, 3Ta 3a/a4a Obljia pelieHa,
OJIHAKO, €€ PELIECHUE OMATh XKe IPOU30LLIO 32 CUET ellle 60Iee HHTEHCUBHOTO



oTpalbJIeHHs] HAPOAOB U JOTIOTHUTEIHHOTO PE3KOTO MaJCHHS IKOHOMUYECKOTO
MOTEHILINAJIA CTPAHBL.

[Taraaanare net nepectpoiiku B CoBerckoMm Corose. He OyeM ocTaHaBIMBATHCS Ha
JIeTangx.

1.

10.

[TonHoe pacnaneHue COUUAINCTUIECKOro jarepsa. KoMMyHHUCTHYECKHE PEKUMBI
octanuch Tosbko Ha KyOe, B CeBepnoit Kopee, Brername u B Kutae. O Kurae
pasroBop OCOOBIH.

Pa3Ban Coserckoro Coroza. Bmecto mourHoit KommyHcTHueckoi numnepun
cradbIil, pa3nupaeMblil ITyOOKUMH TPOTHBOPEUYHSIMH, TOTOBBIN B JTI000 MOMEHT
pasBantbest Coro3 HezaBucumbix I'ocynapcTs.

B Poccun npuHsTa HOBas, JocTaToyHO AeMokpaTtuueckas Koncrtutyuus. B 2000
rofy BIEpBBIE 3a BCIO UCTOPHIO Poccnu 1eMoKpaTUIeCKUM IyTeM nepen3opaH
IIpe3uneHt cTpaHbl, IpUYEM, HOBBIM IIPE3UACHTOM CTajl CTABICHHUK MpaBsLIei
IUTHL. 3HAYUT, B OCHOBHOM, HECMOTPSI Ha BCE U3JIEPKKH IIEPECTPOUKH, KPUZUCOB
1 OOHMIIAaHUS, 0OJIbINIAS YACTh AKTUBHBIX XKHUTEIEH MOAEpKaIU KypC
pepopMUPOBaHUSI CTPAHBI.

3HAYUTENIBHO U3MEHWIACH CTPYKTYpa SKOHOMMKH. bosbiuas gacte
MPOMBIIIIEHHOCTH, B TOM YHCJIe A00bIYA U ITPoaXxa HeTH, a TaKxKe
MeETaJTyprudecKas IPOMBIIUIEHHOCTh HAXOJATCS B pyKaxX YaCTHOTO CEKTOpa.

Jlo mocieAHNX JTHEW HaJIOTH, COOMpaeMble ¢ TPaykKIaaH U OCOOCHHO C
TPEINPUSITAN, OBLTH HETOMEPHO OOJBIIMMHU MO OTHOIICHHUIO K JI0XO0/IaM TPa)K/IaH.
310, a TaKXKE OTCYTCTBUE YETKOTO 3aKOHOIATEILCTBA , 00ECTICUNBABIIICTO

3 PEKTUBHOCTH BEJCHUS OM3HECA, IPUBEIIO K IIOTOJIOBHOMY YKJIOHEHHIO OT
YIUIaThl HAJIOTOB U yX0/1a YacTU OM3HECA U TOPTOBIM B T€Hb. DTO K€, a TAKKE
OCYTCTBHE YCJIIOBHH JUIsl MHBECTULMI B POCCHIICKYIO 3KOHOMHKY MTPUBETIO K
TUTaHTCKOMY, IPOJIOJDKAIOIIEMYCS 10 HACTOSIIET0 BpEMEHH OTTOKY KaluTalia 3a
rpaHuLy.

[Tocne ruraHTCKOM, HEe YK pIBABIICHCS HA B KAKUE PAMKH WHQIIALUN, CMEHBI
MaciuTala IeH, pe3Koro majeHus: oo0bemMa MpON3BOJICTBA, KPU3HCa, HOBOU
UHQIIALUY, Kpaxa TOJIbKO YTO HapouBILEiics 6aHKOBCKOM CUCTEMBI, TIOCIIE
KOTOpOM OHa JI0 CUX IOp HE MOYKET BOCCTAHOBUTHCS, IPAKTUYECKHU BCE
cOepekeHHss OCHOBHOM Macchl HapoJia ObUIM YHUUTOKEHBI. [IpH 3TOM
¢daHTacTHUECKN 000TraTUII0Ch HEOOJIBIIOE KOJIMYECTBO JII0JIeH, HaXOAALIUXCS TPU
BJIACTH, U CJIEJIABLIMX ceOe COCTOSHUS Ha NPUBATU3ALUHU, HHQIIALUY, KPU3UCAX.
Kpome rocynapcTBeHHbBIX CpecTB MaccOBOM HH(OpMAIMK HOSBUINUCH YAaCTHBIE,
YTO, HECMOTPS HA MHOI'OYHMCJIEHHBIE U3JIEPKKH, B HEKOTOPOI CTENIEHU
o0ecneuynBaeT CyIeCTBOBAaHUE B CTpaHe CBOOOIbI CJIOBA.

I'pasxxnane Poccun nmomy4yunu npaBo cBOOOJHO BBIE3KATh 3a TPAHUILY. DTO MPaBO
OrpaHUYUBaeTCs AJs OOJBIIMHCTBA U3 HUX MOKA TOJIBKO OTCYTCTBHUEM JICHET.
CBoOopa BIe3/1a 3a TpaHMIly 00epHYIach Ul CTPaHbI HE TOIBKO TOTepeit
(bMHAHCOBOTO KamuTaa, HO, YTO 0oJiee BaYKHO IMOTEPEH TeHETHUECKOTO KaluTaia,
1 0COOCHHO KamuTasia 3HaHui. Pe3kuii HeBUIaHHBINA paHee MoIbeM SKOHMHUK
CILIA u U3pawnsns, non3one i BO BpeMst IEPECTPOUKH, BO MHOI'OM CBSI3aH C
smurpanueit u3 Poccun 3HaUNTENBHON YaCTH UHTEUIMTCHLINH, TIIAaBHBIM 00pa3oM
HAy4YHOM, KOTOpasi OKa3aJiach MPaKTHYECKHU HEBOCTPeOOBAaHHOMU B
nocrnepectpoeyHoit Poccun.

Pe3ko ynan mpecTrk y4eHOro, KOHCTPYKTOpPa, HHXKEeHEpa, padouero, MOBbICHICS
MPECTHK YKOHOMHUCTA, OM3HECMeHa, OaH/NTa, IPEICTaBUTENS I0y-On3Heca,
MPEeICTaBUTEIS [IPABOOXPAHUTEIBHBIX OPTaHOB, BHYTPU KOTOPBIX YCHIIMIACH
KOppYyHLHYSL.
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CoxpaHnIIOCh, €CIH HE YBEJIUYMUIIOCH YUCIIO YNHOBHUKOB, B OCHOBHOM,
KOPPYMIIMPOBAHHBIX CIMBIIUXCS C KPUMHHAIBHBIM OM3HECOM.

[MosiBunKCH MOMMTHYECKHUE IAPTUH, TIPU ITOM KOMMYHHUCTHYECKAS APTUS

COXpAaHAET 3HAYUTEIbHOE BIMSHHUE B JIEPEBHAX U HEKOTOPHIX OOJIee OTCTANBIX B
9KOHOMUYECKOM OTHOUICHUHU PalOHaX CTPaHBI
B cootBercTBum ¢ Koncruryuueit Poccus pasaenena va 89 aaMUHUCTPATUBHBIX
OKpYTOB , B K&KIOM H3 KOTOPBIX CUIUT H30paHHBIN I'yOepHATOD, SBISIONTHACS
MPAaKTUIECKN XO03IMHOM OKpyra. CinusHue 03Heca, KpuMUHAA H
KOPPYMIIMPOBAHHON aJIMHUCTPALUN MPOUCXOIUT TEIEPh IO UX 3TUA0M.
AJIMHUHHUCTPATOpPbI OKPYTOB BHOBb CTAJIM HA HOBOM YpOBHE (heo1aIbHBIMU
6apoHamu. Bo3M0OXHO, YTO OTCYTCTBHE MHBECTHLIMOHHOTO KJIMMATa YaCTUYHO
CBSI3aHO C TE€M, YTO 3TO UM IIPOCTO HE BBIMOJHO.

BosHnukiia u BHacTos1Iee BpeMs IBHO NPOsIBUIIACH ITpoOIeMa pasiesieHusl BIacTu
MEXIy HEeHTpoM U pernoHamu. Ho 3ta mpoGiiema 3HauMTeNbHO 00JIee CI0XKHA.
dartuyecku oHa ynupaeTcs B IpoOieMy MOJTHOTO aIMUHCTATUBHOTO OT/IEJICHUS
roCyJJaCTBEHHBIX OPI'aHOB B LIEHTPE U Ha MECTax OT OM3Heca U pa3paboTKu
PaBHOIO JUIsl BCEX 3KOHOMHYECKOI0 3aKOHOIATENIbCTBA, UCKITFOYAOLIETO

BO3MOKHOCTh HE3aKOHHOT'O aIMUHUCTPATUBHOTO BMEILIATENIECTBA B DKOHOMUKY.
VMeHHO celiyac TOJbKO HAUMHAIOT PELIaThCsl 3TH BaKHENIINE I CO3AaHUs
m0OepaTbHON SKOHOMHKH MTPOOIEMBI.

W3mennnach nemorpadudeckasi CpykTypa cTpanbl. HagaBmmecs erme B
CEeMHIECATHIX T0JIaX €CTECTBEHHOE ISl HHIYCTPUAILHOTO OOIIECTBA YMEHBIIICHUE
POKIaeMOCTH, YCHIIMBLIEECS BO BpeMsI IEPECTPONKH, TOTIOTHUIIOCH
YBEJIMYUBLICHCS CMEPTHOCTBIO JII0/IeH BCceX BO3pacToB. C BOCBMHUIECATHIX T'OI0B
HACTYNUI “pyCCKHUM KpecT”’, KOr/ia YUCII0 POKAAIOIINXCS CTAJI0 MEHBIIIE YUCTa
ymupaomux. Y 3Ta TeHAeHIns TPOAO0IKAETCS IO HACTOALIEE BpeMsl.

Camoe cTpaiiHoe, YTO B IONOJHEHHUE K CTPECcCcaM, CBSI3aHHBIM C TIOJTHBIM
W3MEHEHHEM YKJIa/1a )KU3HU U C TOTIOJIHUTEIHHBIM OOHUIIAaHEM OCHOBHOM MacChl
YKUTEJIEH CTpaHbl, B CBSI3U C OKphITeM I'paHul] U pacnaneHuem Coserckoro Corosa
Poccus crana 00bEKTOM MPUCTAIILHOTO BHUMAHUS MEKAyHApOJHON HapKoMauH.
Toprosis 1 noTpedieHne HAPKOTUKOB PAcTET HEBUIAHHBIMU TEMIIAMU BO BCEX
peruoHax cTpaHsl. [ TaBHBIMU TOTPEOUTENAMU HAPKOTUKOB CTAHOBSITCS JIETU U
MOJIOJIEKb, UTO elle OoJiee pa3pylIaeT yKe CUIbHO pa3pylleHHbIH 3a 20 croseTue
reHodona HapooB Poccuu. IIporpeccuBHO pacTyias HapKOMaHUs, He
yMEHbIIAIoUIeecs IbHCTBO, HayaBlleecs elle pyu bpexHese pazpylieHue XoTsA U
HMMEBLIEN OIPOMHBIE HI€0JIOTHYECKUE HEOCTATKY, HO JaBaBIIed TEXHUIECKUE
HaBBIKM BBICOUAMILIEro YPOBHs CHUCTEMBI 00pa3oBaHMs, yCcyryoustomieecs B
HACTOsIIIEE BpeMs [IaJICHUEM IIPECTHKA YUEHBIX U TEXHUYECKUX CIELIMAINCTOB,
IIPUBEJIO K PE3KOMY IaIEHUIO CPEHETO YPOBHS 3HaHUM, IIOCTOSIHHO MITyIIIUE
KpUMHHAJIBHBIE pa30opku 1 BoitHKI B penenax CHI', oco6enno BoitHa B Ueune
MPUBOJAT K ACTPAJALIH MOJIOACKH, IPAKTUIECCKH IMOJHON MOTEPE AYXOBHOCTH.
[IpaBma, HEOOXOAMMO OTMETHUTD, YTO B TIOCTIEAHUE ABA —TPU T'Ofa, B CBA3H C
YBEIIMUECHUEM MEXAYHAPOIHBIX CBS3€H U HEKOTOPOH IKOHOMHUYECKON
cTa0MIM3aMe Tsra MOJIOICKH K 3HAHUAM YBEIHIUIACh. MHOTHE TOTOBBI
TUTATUTH 32 yueOy B BrIcnX y4eOHBIX 3aBEICHUSAX.

B cBs13u ¢ TeM, 4TO 10 CHX MOCIIETHETO BPEMEHHU HE OB MPUHST 3€MEJIbHBIN
KOJIEKC , PAKTUUECKH B CEIbCKOM XO3SIIICTBE HE MPOUCXOINUT HUKAKUX
cepbe3HbIX n3MeHeHnH. CTpaHa YaCTUYHO 3aBUCENA OT UMIIOPTA MPOIOBOJIBCTBUS
M TaK e Kak B ((MHAHCOBOM OTHOIICHUH HYKIAJACh JIO TIOCIICIHHX JIET B



(MHAHCUPOBAHUH CO CTOPOHBI MEKTyHAPOIHBIX (PMHAHCOBBIX OpraHU3alnH,
MOCTOSIHHO HAaXOJWJIACh B 3aBUCUMOCTH OT UMIIOPTA NPOJOBOJIBCTBUSI.

18. Cnemuduxa Poccun, ocodenno mocie passana Coserckoro Corosa,
3aKITI0YAeTCs B TOM, YTO OOJIBIIAS YaCTh €€ TEPPUTOPHH HAXOIUTCS B
HeOJIaronpsITHBIX ISl CEIBCKOTO X035 HCTBA KIIMMATHYECKUX YCIOBHSIX, IIPH 3TOM
B THX pailoHaxX OYeHb Majia IIOTHOCTh HaceneHus. OcOOEHHO ATO CYIIECTBEHHO
B paiionax kpaiinero Cesepa u JansHero Bocroka. Ecnm mocMmoTpers Ha KapTy
TUIOTHOCTH paclpeesieHnst HaceneHus Poccun, To Ha OobIIel 4acTH CTpaHbl OHA
3HAYUTEIBHO HUXKE CPETHEMUPOBOU MIIOTHOCTH. [IpH cymecTBoBaBIICH paHee
pacrnpeeNuTeIbHOH MUIIMTapUCTCKON cUcTeMe 3Ta Mpobiema pemlanach
JI0BOJIHO NPOCTO. BONBIIMHCTBO HEGIArONPUATHBIX B KIMMaTHYECKOM
OTHOLICHNUH pailoHOB OKa3bIBAIMCh BOJIU3U TEPPUTOpUANBbHBIX rpanul] Poccun.
TaM cTosIM BOMCKA, TaM CO3[aBajlach IPOMBIIUIEHHOCTb ITPOU3BOACTBA
BoOpyxkeHMs. Ceiluac IMEHHO B 3TUX pallOHaX BO3HUKAIOT CaMble KPYIIHbBIE
po0JIeMbl, pellieHHe KOTOPBIX MPOCTO OTKJIAIbIBAETCS HA TOTOM. A TeM
BpPEMEHEM KHU3Hb B 3THX pallOHaX CTAHOBUTCS BCE XYXKE U XyXKe, JIIOJU U3 31X
paiioHOB OeryT, 4To elle 60JIbIIe OCIOKHAET YCIOBUS CYIIECTBOBAHUSI.
ITpobnema coyetanus B TUX pailoHax JMOepasbHON PRIHOYHON SKOHOMUKH C
roCyJapCTBEHHBIMU JIOTALUAMM, B paMKax cKynHoro Poccuiickoro 6romxera
SIBJIIETCSA OJHOM M3 HanboJsee 0one3HeHHBIX A Poccuu B HacTosiiiee Bpemsl.

VYnacres mu Poccnn HaliTéH MOpaibHBIE U MaTEpUAITBHBIE PECYPCHI U TOTO YTOOBI,

HE pa3pymasch CTPYKTYPHO J1anee, BEIOpaTh st ce0si Hanboiee ONTHMAaIbHOE

COYeTaHUe rOCyJapCTBEHHOTO YCTPOHCTBA U 3(p(PEeKTHBHO pa3BHBAOLICHCS

9KOHOMHUKH WJIH 3Ta 3aj[ada He OylIeT pelieHa, YTo MOKET MPUBECTH K JarbHEHIINM

katactpodam B xu3Hu Poccun, a yuuThIBast ee siIepHbIA TOTEHINAI, - BCETO MHPA.

OTBeT Ha 3TOT BOIPOC MOKaXKET Ommkaiimee Oyaymee. XodeTcst ObITh ONTUMHCTAMHU.

Pa3Ban Kommynucrueckoii umnepun B CoBetckom Corose ere pas

KapAMHAJIBLHO M3MEHWI COOTHOLIEeHHe cuil B Mupe. B reuenne 10-15 ner uzmenmiuch

CHCTEeMa yNpaBJICHUs U COLMATIbHBINA COCTaB B JecATKax cTpaH Mupa, mpou30LuIio

o0benuHeHue ['epmanun, B KOTOPOH MPOBOAUTCS YHUKAIBHBIN SKCIIEPUMEHT O

CIIMSIHHIO JIBYX IMPHHLUIINAIBHO Pa3HbIX SKOHOMHYECKUX CUCTEM, TOUHEE 110

HOIJIOLICHUIO JTUOEepaTbHON PHIHOYHOM YKOHOMHMKON 3KOHOMHUKH, OCHOBaHHOM B

OCHOBHOM Ha PaCIpEAEIUTENbHON CUCTEME € KECTKON NEPAPXUECKON CUCTEMOM

ynpaBJleHs, IPEKPATHINCh WIN YaCTHYHO 3aTYXJIM KpOBaBble IPOTUBOOOPCTBA B PALIC

a3UaTCKHUX U aPUKAHCKUX CTpPaH, NaJl HO30PHBIN AJIS 3aMaJHON LUBUIM3ALUU PEXKUM
anapreuza B IOxnoit Adpuke.

. 3akJr04eHne

[Ipownsonumn u cunbHeHMe nemMorpapuuecKkiue n3MeHeHns. YenoBeuecTBo B
IIEJIOM OT TIepro/Ia TUIEPOOTNIECKOTO POCTA MOIMYJIISIIINA, MEXaHH3M KOTOPOTO OBLIT
pa3o0paH U3HYTPH B I1aBax 4 U 5, MEPENuIo B MIEPHUO.T AEMOTPahUIecKOro mepexoma,
KOTOPBII 10 HEKOTOPHIM MPEICKA3aHUSAM JIOJKCH 3aKOHYUTHCS CTaOMITN3aIen
npumepHo Ha ypoBHel0-14 munnuapaos.M o tem ke mpencka3aHusiM Takoe
KOJIMYECTBO JIFOACH BIIOJIHE CMOKET MPOKOPMUTH MHTEHCUBHO Pa3BUBAIOLLIASICS
nubepasibHas PeIHOYHAS SKOHOMHKA C PACIIMPEHHBIM BOCIIPOU3BOACTBOM.

OpnnHaxo, 3TH ONTUMHUCTUYECKHUE MPEICKa3aHMsl, KACAIOIIMECS Y€TIOBEYECTBA B
IeJIOM, KaK ¥ BOOOIIIE JIF00bIe TIpeicka3anus Oy IyIero 4eJI0BeYecTBa, KOTOPhIE
Korja au0o Jenanuch U OynyT JenaTbes , HI KOUM 00pa3oM HE MOTYT



paccMaTpuBaThCs Kak TOYHbIE. Jlaske B paMKax r100aibHBIX I1eMOrpaduaecKux
npeACcKa3aHuii MOTYT OBITh TPEII0KEHBI KAK MUHIMYM YEThIpe OYCHb CHIIBHO
OTJIMYAIOIIMECS APYT OT APYyra BapHaHTa Pa3BUTHS YEJIOBEUECTBA.

1.BoBce He uckitoueH, OBIBITUHN €I1e HECKOJIBKO JIET TOMY Ha3aJl OY€Hb BEPOSTHBIM
BapHaHT CAMOYHUYTOKEHHSI YEJIOBEUECTBA B OTHE SACPHOM KaTacTpo(bl HWiIH
KaKHM.JINOO HEM3BECTHBIM HaM €IIe CITI0COOOM.

2. OTcyTCTBHE pEIICHHS BCE PACTYIIUX YKOJIOTHUECKUX MPOOIeM MOXKET IPUBECTH K
9KOJIOTHYECKOM KaTacTpode, 0 KOTOPOH HEIPEPHIBHO TOBOPST HKOJIOTH U U
a0COITIOTHO HE BCE MEXAHW3MbI BOZHUKHOBEHUS M Pa3BUTHUS KOTOPOW HaM B
HacTosIlee BpeMsl U3BECTHBI. MBI POCTO HE 3HAEM IOKa, KaK M KaKUM 00pa3oM
B3aUMOJICHCTBYIOT MKy COOOH pa3yM 4esloBEeKa U MOPOKICHHAS UM LIUBUIN3ALMS C
pa3syMoM 3eMJIM U IOPOXKJICHHOM M Ouocepbl U Kakue elle HOBbIE CIOPIPU3bI
npenojHeceT HaM ['es-3emis u buocdepa, canimoHapHOe COCTOSTHHE KOTOPBIX OBLIO
HapyLICHO MOSBJIEHUEM YEJIOBEKA U POCTOM U pa3BUTHEM YEJIOBEUYECKOIo 00IIecTBa U
co3ziaBaeMoi UM TexHochepbl. HakoTuKM U ¢y, 030HOBBIE ABIPBI U I1100aNbHOE
HOTEIUICHHUE, TIOTO/IHbIE M KIIMMAaTUYEeCKHE aHOMAIUK — (PAKTUYECKH ITO MEpBbIE
OTBETHI OMOC(EPBl HA UMIIEPHATUCTUYECKYIO arpecCHIO YeJIOBEUECKOro 00IEeCcTBa,
HENpephIBHO HAPYIIAIOLIETO IM100aIbHOE PAaBHOBECHE TMHAMUKU IPUPOJIBI.
OmnpenenuTts, 4TO Mbl MOXKEM OKUJAATh B OnrkaiiiieM OyayleM — 3To 3aj1ayda
COBPEMEHHOU HAYKH.

3. Tpetwuii BapuaHT, KOTOPBIN KaxeTcs ceiiuac Haubosee BEPOATHBIM U KOTOPBIN
npecKa3bpIBacT Hanbosee peaaucTUYHas 13 TII00aTbHBIX 1eMOrpaduIecKux
MoOJIeJICH , COOTBECTBYET CTAOMIIH3AIMH YUCICHHOCTH YeloBeuecTBa Ha yucie 10-14
MIUTHAP/IOB U BCTYIUICHUH TeXHOC(HEPHI B HOBOE, OTCYTCTBOBABILICE paHEe
paBHOBecHe ¢ AuHaMuKoH [ 'en-3emin. UHTEPECHBIM B 3TOM OTHOLICHUU SIBISIETCS
MOJTyYEHHBI HAMH B paMKax MOZENIN BUXPEBOW OCOOCHHOCTH 3aBUCUMOCTH MEPHI-
UH(POPMAITUH OT KOMIUIEKCHOTO BPEMEHH TEOPETUUECKUH pe3yIbTar,
YTBEPKIAIOIINM, YTO MUMEHHO ceildac HACTYIMI MaKCHMyM TOM SHTPOIHH-
upopManuu, KOTOPOH CIIOCOOHO YIPABIIATH YEIOBEUYECTBO Kak 0000IIeHHas BoiHa. B
JapHeIeM 3Ta BelIMYMHA IIPU COXPaHEHUH YHCICHHOCTH HacesleHus Oy/eT naiaTh,
Y YEJIOBEUECTBO JKJET cabiaM3anus 1 eCTECTBEHHOE CTapeHue ¢ HeM30eKHOM
rubenpro. DTOT KaXKylIMiics ceiiyac Hanbosee MpUeMIIEMbIM CLIEHapuil, He SBIsAETCS
OJITHaKO HanOoJiee ONTUMHCTUYECKUM.

4. Hekotopsle nctopuueckue (akThl, a TaKkKe 00IINEe TEOPETHUECKUE
HPEATNOJIOKEHHS CBUACTEIBCTBYIOT O BO3SMOXKHOCTH U JIaKe JOCTATOYHO OOJIBIIOHN
BEPOSTHOCTH HHOTO, KAK HaM Ka)KETCs celyac MaKCUMAaJIbHO ONTUMHCTUYECKOTO
CLIEHapHs, AJIs1 KOTOPOro MOXKHO MPEUIOKUTh TaKXKe OCHOBaHHYIO Ha Ooliee
nopoOHO MPOAHAIU3UPOBAHHBIX SKCIIEPUMEHTANIBHBIX TAHHBIX MOJENb HECKOJIBKUX
MOCJIEJOBATENIBHO MIPOXOIUMBIX YEJIOBEYECTBOM BUXPEBBIX OCOOEHHOCTEH (KPU3UCOB
u katactpod B TepmuHosmorun Hazapersna [46]). B kauecTBe TakiMX BUXPEBBIX
0COOEHHOCTEH MOYKHO pacCMaTpBaTh, HAIPUMEP, MOMEHTHI TIOSIBJICHHSI TOMO-CAITUEHC
npumepHo 200000 et ToMy Ha3aa, MOMEHT BbIXO/Ia YEJIOBEUECKOH MOMyJIsei u3
apeana nepBoHauyaiboro paccenens npumepHo 40000-45000 ner Tomy Hazad, MOMEHT
nepexoja K 3emienenuo u ckoropoAcTBy 12000-8000 et Tomy Ha3aa 1 MOMEHT
paspymenus PuMckoii nmmnepun npuMepHo 1 modes! ¢peogansHoro pesknma 2000-
1000 net tomy Hazaz [lpu 3ToM neproabl IPOXOXKACHUS 3TUX BUXPEBBIX
0COOEHHOCTEH OTHOCATCS IPYT K APYTY MPUMEPHO OJTHAKOBO. DTO OTHOIICHHE B
npeenax J0MyCTUMON TOUHOCTH OKa3bIBaeTCs OJIM3KUM K U3BECTHOMY YHCITY
Oeiirebayma, XapaKTEpU3YIOIIETO CUCTEMY ITOCIIEI0BATEIbHBIX OU(ypKaIIiA
TepSIONIeH yOWYMBOCTh CUCTEMEI ¢ napabonndeckor hopMoit pa3zoBol TNIOCKOCTH,



3aBHUCIIIEH 0T OIHOTO mapameTpa [24]. Eciu npuHSITh 3TO NPEATNON0KEHHUE, TO
npumepHo depe3 300-400 ner ciexyeT oXuAaTh odepenHon onypkrarmm,
COOTBETCTBYIOILEH NEpexoay Yepe3 3HAUUTENbHO 00Jiee HHTEHCUBHYIO BUXPEBYIO
ocobeHHOCTh. CrenaHHbIe MPEIIOI0KEHHUS TTO3BOJISIOT OIICHUTH B KAYECTBE OJJHOTO
13 BO3MOXKHBIX BApUAHTOB CKAa4dOK, KOTOPBINA Bpe3yJbTaTe Takoi Oudypramun
CJIeaeT YeroBedecKas MOIMyJSIIUs, YUCITO JIFoael ctaneT mpumepro 5000
MUJLTHAPAOB. DTO YHUCIO OUYEHb XOPOILIO YKIIAABIBAETCS B BBICTPOCHHYIO HAMU
uepapxuro MacmraboB. Kak u rae OyayT KUTh 9TH JIOAW M 9TO TIPOU30MIET C HUMU
Janeiie u OyAyT JIM 9TO JIFOJU B COBPEMEHHOM MOHUMAHUH, OCTAeTCS TOIBKO
JOTabIBaThCs, XOTS U 3[1€Ch MOXKAHO CTPOUTh HHTEPECHBIE CIIEKYJIALIUU B JyXe
Teitsipa ne llapnena [2].

OpnHaxo, HENb3s1 UCKIIFOYATh U IPYIMX BO3MOKHBIX CLICHAPUEB, KAXKYILUXCS
HaM ceiluac HEBO3MOXHBIMU

K Takum cueHapusM, Kpome npsiMoro caMoyOuiicTBa 4eaoBedecTBa,
OTHOCATCS I7100aIbHbIe KOCMUYECKHE KaTacTPO(bl, pOKACHNUE BHYTPH YEJIOBEUECTBA
HOBOI'O BUJIa, KOTOPBIH, pa3BUBAsCh, YHUUYTOXKUT YEJIOBEYECTBO, KOCMUYECKHE
BOWHBI, OSABJICHUE 00JIaIal0IMX CO3HAHUEM HCKYCCTBEHHO CO3/IaHHBIX CYIECTB,
HOSIBJICHNE KJIOHUPOBAHHBIX YEJIOBEUECKUX CYOBEKTOB U X B3aUMOJAEHCTBHE C
OCTaJIbHOM 4acThIO YesloBe4ecTBa. Bee 3TH M MHOIME 1TOKa HEU3BECTHBIE HAM
BapHaHTHI Oy IyIIero, 0 Mepe UX MOSBICHUS KaK B KAYECTBE PEAIbHBIX ITyTel
pa3BUTHSA, TaK M B KAUECTBE BUPTYAIBbHBIX HANIPABICHUH TUHAMUKH JOJDKHBI OBITH
BKJIFOUEHBI B PACCMOTPEHHUE U MPOAHATU3IUPOBAHBI C TOUKU 3PCHUS BEPOSITHOCTH UX
peanu3anuy 1 TeX Lesied, KOTOPhIe CTABAT ceOe OT/IeIbHBIC JIIOIU U YEIOBEYECTBO B
LIEJIOM Ha TOM HJIM MHOM 3Talle CBOETO Pa3BUTHSI.

Ecnu oOpaTtuthes k 6osiee OMU3kOMy OyaymieMy, TO, ¢ HEOOXOAMMOCTBIO B
Omkaiiiree BpeMs BCE OOBIIYIO POJIb JOJDKHBI HTPATh MPOIECCH], BO MHOTOM
ornpezesnsieMble BCEM IMPEIBIIYIINM X010M MUPOBOW UCTOPUH, IPOLECCHI,
onpeaensieMble UHTYHIIHO.

Opnako, 31ech BO3HUKAET OTPOMHAsI OMIACHOCTb, MIEPBBIE TPOMBI KOTOPOI MBI yKe
NOYyBCTBOBANIU. Benp Bes uenoBedeckas MHTynnys nocTpoeHa Ha TeX MpUHIUIAX
UepapxXHUeCcKoi opraHu3aly, KOTopble ObUTH OCHOBOW 4eJI0BEYECTBA B TEUEHHUE
MHOT'HX ThICSUENIETHI, U KOTOpPbIE, Ka3aJ0Ch Obl, HAIIPOUb Pa3pyLIAOTCS
npoucxosmei rnodanuzanuei. BozHukaer Bomnpoc, a npasa u Takas UaTyunius?
Emre ceifuac OO0JIBIIMHCTBO JIFOJIEH OTBETUT - HET HE paBa. Y eciy moaxoauTs ¢
JMaTHON TOYKH 3peHHUs, To Oyayliee 4eJoBedecTBa BUIAUTCSA B HEIPUMUPHUMOM
BOCHHOM IPOTHUBOCTOSIHUU TJ100a1M3upoBaHHOr0 OTKPHITOro 00I1ecTBa, AOMIEIIIEro
JI0 TIPEJIEJIOB CBOETO PAa3BUTHSL, U MOABIMAOLIMXCS B CBS3H C MOTPEOHOCTAMU
UenoseuectBa UnTynTnBHBIX HuBnnuzanuii: Kuraiickoit 1 MycynbMaHCKOiA.

He 3pst ©MEHHO B 3TUX LHUBUIM3ALMAX COXPAHWIUCH U IPOLBETAIOT HEPapXUUYECKHUE
PEKHUMBI.

[TepBoii 1acTOUKON TAKOTO BO3MOXKHOTO TPsAAyLIero [ 1o6anbHOro mpoTHBOCTOSIHUS
sBisieTcs MycynbMaHCKUH (pyHIaMEHTAIN3M, B3SBIINA HA BOOPYKCHHE
CYILLIECTBYIOIIUE TOJCIYJHO B MyCYJIbMAHCTBE, KaK U BO MHOTHX APYTHX PETUTHIX
BOMHCTBEHHOE HENpUATHE HHOBEepLEeB. [10100HYT0 e omacHOCTh HECET B cede U
Kommynucrnaecknit Kuraii, xotst Oornee riry0okue ¥ JpeBHUE WHTYUTHBHBIC
Tpagunuu Kuras yka3slBaloT Ha HEOOXOIUMOCTH CACP)KaHHOCTH B OTHOIICHHUSX C
MPEICTABUTEIAMU APYTUX LIUBUIN3ALHI.

Onnako, o100Hast ke OMTACHOCTh HCXOTUT U OT PanmonansHoi EBponeticko-
ATJIaHTHYECKOW IIMBIIIM3AIINH, TTPABSIIIE CHIIBI KOTOPOH, B TIporiecce 00phObI 3a
BBDKHBaHUE O]l MACKOM I'yMaHU3allly JIETKO MOT'YT, HCIIOJIb3Ysl TEXHUYECKHE



CpElICTBA COBPEMEHHOM IIUBUIIN3ALNN, YCTAHOBUTD TOTAJbHBIA KOHTPOJIb 32 CBOMMHU
rpakgaHaMy U B paMKax Pairo BHOBb BEpHYTHCS K TOTATUTAPHOMY PEKUMY
yHOpaBieHUsl. DTOT MyTh NPUBEAET K HOBOMY IJ100aJIbHOMY POTHUBOCTOSHHIO ,
KOTOPOE MOKHO OBLTO OBl YCIIOBHO 0003HAYHUTH KaK MPOTUBOCTOsIHKE Panmo-
WHTynumo, Xots B A€HCTBUTEIBLHOCTH - 3TO MyTh JUAJIHOTO MPOTUBOCTOSIHUASA ABYX
Pa3IMYHBIX THIIOB TOTAJMTAPHBIX PEKUMOB. DTOT KaTACTPOUIECKUH IyTh MOXKET
MOBTOPHUTH CLIEHAPHH NIEPBOW U BTOPOI MUPOBBIX BOITH, TOJIBKO C Oojiee
r100aTbHBIMU M KaTaCTPO(PUIECKIMU TTOCIIEACTBUSMH.

Bo3moxHbI 1 60J1ee JToKaIbHBIE KOHMIUKTHI C TEM XKE CLICHAPHEM .
IToxa npoucxonsat uMeHHO oHU ( Apabo-M3pannbckuil KOHPIIUKT,
Orocnasus ,Yeuns, Adranucran, Upak, [lakucran-Uuans,
Teppopuctudeckue aktel B Poccun, Adpuke, CIIA). OqHako Kakbii
TaKOM KOH(JIUKT TOJIBKO YCUJIMBAET T€ OMACHOCTU MPOTUBOCTOSHUS,
KOTOpbIe OBbLIM yKa3aHbl Bbllie. Eciin nmporecc mpoTUBOCTOSTHUS OyAeT
pa3BUBATHCS IO TAKOMY CLICHAPHIO, TO OCHOBHOW TeppUTOpHEN KOHDIUKTA
OKa)KyTCsl IIMBUIIM3ALINHU, KOTOPBIE , Ka3aJ0Ch Obl HUKAKOTO OTHOLICHUS K
3TOMY KOHQUIMKTY HE UMEIOT. Y clloBHO 3T0 Poccust 1 Muaus - Hocurenn Imornmo
KaK MBI UX ONPEAEIWIH.

VIMeHHO OHM, OCO3HAB I'PO3SAIIYI0 UM ONIaCHOCTh, MOT'YT 0OKa3aThbCsA TOW TpeThel
CHJION, KOTOpasi, BOUTaB B ce0st JocTomHcTBa Panro n MHaTYHMIIMO, SMOIIMOHATIHFHO
npeoOpa3oBaB IEMEHTHI ATOH TPHAIBI B €MHOE LIEJI0E, CO3aJyT HOBYIO KYJIbTYPY,
KOTOpAas C/IeaeT HEBO3MOXKHBIM BOCHHOE pa3perieHne KOHPIUKTOB YermoBeuecTa u
BBIBE/ICT YEJIOBEUYECTBO HA OJIMH U3 BO3MOKHBIX IMyTEH CTAOMIBHOTO Pa3BUTHA,
BbIOpaHHBIN UM CaAMUM.

Jlurepartypa.

1.bacua M.A. BomHOBO# OIX0/T K MCCIEAOBAHUIO CTPYKTYP U cUCTEM. //PeansHOCTh
u cyobekT . Tom 2, Ne2-3.CI16.: 1998.Cc.57-72.

2.Teitsp ne Hapaen I1. ®enomen uenoBeka. M.: Hayxka. 1987. 240 c. . 240 c.

3. XazeH A.M. 3akoHbI IPUPOJBI U «CTpaBeyuBoe o0IiecTBo». M.1998. 112c.

4. bacun M.A., llunosuu U.N. Cunepreruka u Internet (Ilyts x Synergonet). CIIG:
Hayxka ,1999. 71c.

5. XaputonoB C. B. IIposBieHne KOCMHUYECKOrOo 3aKOHa B IICHXHMKE YeJIOBEKa.
CuHepreTH4eckuii moaxoJ; K kiaccuuranuu ncuxuueckux norpedHocteit. CIIO.:
[TetepOypr -XXI Bek. 2000. -80c.

6. Jonsauk B.P. Hemocnymnoe auts 6uocdepst. M.1998.

7. Kanuna C.I1. MaremaTtnueckass MOJIeNb POCTa HAaceJeHHUsl Mupa. MaTemaTuueckoe
moxaenupoBanue. 1992. T.4. Neb.

8. Kamuma C.IL., Kyparomo C.II., Mamuuenkuit ['.I'. Cunepretnka ¥ TpOTHO3BI
oynymero. M.: Hayka. 1977. 286 c.

9. Kammmma C. I1. Cunepreruka u nemorpadus. COOpHHK, MOCBAMICHHBINA 70- TeTHIO
C.IL. Kypatomosa. M.: ITIM.1998.

10. Kammma C.I1. O6mas teopust pocta demoBedecTBa. CKONBKO JTIOACH KUITO, JKUBET
u OyneT xuth Ha 3emiie. M.: Hayka.1999. 192 c.

11. Bepranckwuit B.1. OBonrorust BUI0B U kuBOe BemecTBo . [Ipupoma. 1928. No3.

12. Bepuanckuii B.U. buoreoxumuueckue ouepku. M.-JI.: AH CCCP. 1940.

13. Bepnanckuii B.1. buocdepa: M30pannsie Tpyasl mo 6moreoxumun. M.: MBICITb.
1967.



14. Bepuanckuii B.U. )KuBoe Bemectso u 6uochepa. M.: Hayka. 1994. 674 c.

15. Jlrobumes A. A., I'ypsua A.I'.. Inanor o 6uonone (CocraBurenu: B.A.I'ypkus,
A.H. Mapacos, P.B. HaymoB). VYiubsHOBCK: YIIbSHOBCKHH TOCYyAapCTBEHHBIN
nexarornyeckuil yausepcuret. 1998. 208c.

16. Yenosek. Menuko-Ononornueckue nanuele.(oknan pabodeil rpymnnsl KOMHTETa
II MexayHapo{HOH KOMHCCHM IO pPaguOJIOTMYECKOW 3alUTe IO YCIOBHOMY
yenoBeky. [Iyonmmkanus Ne23). M.: «Memutuna» 1977. 496 c.

17. ®wmuueckne BemmuuHbl. CnpaBoynuk. (OTBercTBeHHBIE pemakTopel. U.C.
I'puropses, E. 3. MeitnuxoB). M.: Dueproaromuzaar.1991. 1232 c.

18. bacun M.A. Bonnel. KBantel. CoObiTusi. BomHoBast Teopusi B3aUMOJEHCTBUS
cTpyktyp u cucteM. Yacts 1. —CII16: «Hopma», 2000 —168 c.

19. Hapononacenenue ctpan mupa. CnpaBounuk.(O1B. pen. b.Ll. Ypnanuc). U3nanue
2. M.: Cratuctuka .1978. 528c.

20. The Encyclopedia of Human Evolution (Ed. S. Jones. Cambridge: Cambridge
Univ. Press.1994.

21. Cohen J. How many People can the World Support? N.Y. Norton.1995

22. Conbpur O. Conb6pur [l. [NomymsimmonHast 6uonorus u sBomonus. M. : Mup.
1982. 488c.

23. Kypatomos C.I1., Manunenkuii I'.I"., Iloranos A.b. HectanimonapHsie CTpyKTYypHI.
Hunamuuecknii xaoc. Kiierounsie aBTomatel. B ¢6. HoBoe B cuHepreruke. 3aramku
mupa HepaBHOBecHbIX cTpykTyp. PAH. Cepus “KuGepneruxa. Heorpanuuenneie
BO3MOKHOCTH U BO3MOKHBIE orpannueHus’. Mocksa “Hayka” 1996.

24. Mauitren X.O., Puxtep I1.X. Kpacora ¢pakranoB. OOpa3bl KOMIUIEKCHBIX
TUHAMAYecKuX cucteM.M.: «Mup» 1993.176c¢.

25. Apnonbn B.1. O6sikHOBeHHBIE M hepeHnmansabpie ypaBaenus. M3n.3, nepepad.
u jom. -M.: «Hayka» 1984.272c¢.

26. Xaxen I'. Cunepreruka. M.: «Mup».1980 .408c.

27.Gerish G., Hess B. Proc.nat. Acad. Sci. (Wash. 71.2118 (1974)

28. ®oynu P. Eme ogue HenmoBTOpuMbId BuI. M.: Mup.1990

29. Boponnos H.H., CyxopykoBa JI.H. DBomtounsa opraHn4eckoro Mupa. 2-e u3j.:
M.: Hayka 1996.

30 .bapanues P.I'. Cuctemubie Tpuaasl u kiaccuduxaiys //Teopust 1 METOAOIOTHSI
ounonorunueckux kinaccudukammid. M.: 1983. Cc.81-89

31.bapanueB P.I'. CuctemHas Tpuaja - CTpyKTypHas sdyeiika cuHTe3 //CuctemHble
uccinenoanus. Exxeronnuk 1988.M.:1989.C.193-210

32. bapanueB P.I. OTKpbITBIM cHUCTEMaM- OTKpBIThIE MeTOoAbl //CuHepreTHka u
MeTosibl Hayku (Penaktop bacun M.A.) CI16.:Hayka 1998. Cc.28-40.

33. bapannes P.I'. KoHnenuuu coBpeMEHHOIO €CTECTBO3HAHUSA : ONBIT LIEIOCTHOIO
noaxona// Meroaudeckoe mocoOue Ui CTYJEHTOB TI'yMaHHUTapHbIX (aKyJIbTETOB.
CIIO.: Cn6I'Y. 2001 80c.

34. bacun M.A. Kowmmnbtoteppl. Buxpu. Pe3onancel. BonnoBas Teopus
B3aMMOACHCTBHA CTPYKTYp U cucteM. Yacts 2. CII6. "Hopma".2002. 144c.

35. Xazen A. M. Pa3ym npupoas! u pasym yenoseka. M.: 2000. 608c

36. bacun M.A. Yenosek u uenoBedecTBo. Hekoroprie HecTaHmapTHble Moaenu //
Peansrocts 1 CyOnexT. 2002. Tom 6. Nel. Cc.33-43.

37 bacun M.A. MH(bopManmoHHO-BOIIHOBAs Teopusi CTPYKTyp u cucteM. Dusnka
CO3HAHUS U KHU3HH, KocMoJorust u actpopusuka. 2002 Nel. Ce.36-49.

38. bacun M.A. bacuna I'.1. BonHoBast hyHKIMS YemoBedecTBa. (B IIeYaTH).

39 .I'eorpadmueckuii atmac mupa. Pura: "Sus Cera", M.: "Pocman". 1997. 96 c.
40.bacun M.A., llIunosuy U.N. IlyTs B Synergonet. (B neyaTn)



41 BacunskoBa B.B. Tlopsmoxk w xaoc B pa3BUTHH CONHUANBHBIX CHUCTEM:
(CunepreTrka u Teopus cormanbHoi camoopranu3ammn) CI106.: "Jlans" 1999. 480c.
42 Nanunesckuid H.5. Poccus u EBpona. M.:"Kuaura" 1991.

43. Mnenrnep O. 3akar EBpombl. Owepku mudonorun mupoBoir uctopun .T.1.
TemrransT ¥ fecTBUTENLHOCTE. M.: "MbIcin" 1993

44 Toitabu A. Ix. [Toctmwkenune ucropuun. M.:"IIporpecc” 1991

45. T'ymunés JI.H. Otrorenes u 6uocdepa 3emmu. JI.: "Tuagpomereonsaar” 1990.

46. Hazapersn A.Il. LluBunu3aunoHHbIE KPU3UCHI B KOHTEKCTE YHHUBEPCATbHON
ucropun. (Cunepreruka, ncuxonorus u ¢pyryposuorus) . M: PerSe/ 2001. 240c.

47. Chesnais J.C. The Demographic Transition. Oxford, 1992.

48.Bhatnagar P.I. Nonlinear Waves in One-dimensional Dispersive Systems.
Claderon Press.Oxford.1979.

49 bpyk C.M. Hacenennme mupa. DTHOojemorpadudeckuii cnpaBoynuk.M.:"Hayka"
1986. 832c.

50. [loxnazor A.B. Teopernueckas aemorpadus. Mogenu pocta HapoJoHACEIEHHs U
rinobaneHOrO Jemorpaduueckoro nepexosaa //Hosoe B cunepreruke: Barnsan B TpeTbe
TeicayeneTue.(MupopmaTtuka: HEOrpaHHYEHHbIE BO3MOKHOCTH U BO3MOXHbIE
orpanndenus) M.: Hayka.2002 C.324-345.

51. Total Midyear Population for the World: 1950-2050
http//www.census.gov/ipc/www/worldpop.html

52 bop H. Ksanr geiictBust u omnucanue npupoast (1029r. Ne34) // Hunbc bop.
N36pannbie Haygnsie Tpyasl. Tom II . Crateu. 1925-1961. M.:Hayka 1971.Cc.56-61
(Briepseie OIy0JIMKOBaHO B BHJIE "Wirkungsquantum und
Naturbeschrebung//Naturwiss.,1929,17,483-486").

53. Apunonba B.U. I'oiirenc u bappoy, Hetoton u I'yk. IlepBeie maru
MaTeMaTHYECKOTO aHaJIN3a U TEOPUU KaTacTpod, OT HIBOJIBBEHT /10 KBA3UKPHUCTAIIIOB.
M.: "Hayxka". 'maBHas pegakuus GU3NKO-MaTeMaTHIeCKon tutepaTypbl. 1989. 96 c..
54.bapanues P.I'. Cunepreruka B COBpeMEHHOM €CTECTBO3HAHUU . M.
YPCC2003.144c.

55.Menb A. Uctopus penurun. B cemu Tomax. M.:"Cnoso". 1991.

56. A.B. Jlano Cneapl O6bu1bIx OMochep unm Pacckas o ToM, kak ycTpoeHa ouochepa
W 9TO OCTaJIOCh OT 6uocdep aanexoro npouuioro. M.: «3nanue» 1987

57. lumkuna JI.C. SI3bIk Kak ecTeCTBEHHAsi MOJIENIb CTAHOBIICHHS L1eJ10r0//
Cunepreruka u metosl Hayku.(OTB. peaaktop M. A.bacun) CII6.: "Hayka" 1998
Cc.260-277.

58. Xazen A.M. Beenenre Mepsl HHPOpPMAIMH B aKCHOMATHUECKYIO 03y MEXaHUKH.
M.1998.168 c.

59. llognazor A.B. Teopetnueckas gemorpadusi Kak OCHOBa MaTeMaTHYECKOM
teopud // Ilpenpunt UIIM um. M.B. Kenasima PAH. 2000. Ne73.

60. Ilogmazos A.B. IlpeacraBnenue o xu3HeCOEPETraOIuX U UMIIEPCKUX
TEXHOJIOTHSIX B TEOPETHIECKOH nemMorpadun// MareMaTHdeckoe M KOMIBIOTEPHOE
MOJICJTMPOBAHUE COLMATIbHO-9KOHOMUYECKUX MIPOLIECCOB: MATEPHAIIBI POCCUHCKOTO
HayyHoOro cumnosuyma. 4.2.- M.: PI'YVY.2001.



	1.pdf
	2.pdf
	3.pdf
	4.pdf
	5.pdf
	6.pdf
	7.pdf
	8.pdf
	9.pdf

