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Fnasa 14
QCHOBbI CUHEPTETUKI

Jsontouus Mpupoapb!

Mue HeoaHOKPATHO IPUXOAMAOCH 3a/1aBaTh CTYZEHTaM Ha AeK-
uusIx caeayroruit Borpoc: «Kax Bor npeacrasasere cebe apo-
Atonuio, To ectb passutre | [pupoapt? Ilpu otsere mocrapaii-
Tech He MpHHEraTb K KaKUM-AH60 ,,y4eHbIM  (POPMYAHPOBKAM,
a obpaTuTeCh K CBOEMy MO/ICO3HaHMIO, uHTyH1HH. VI306pasu-
Te TOT Hpolecc rpaduyecku: kak B | [pupoae npoucxoaut, va
Baru B3rasiz, usmenenue ot touku A k touxe B». [ TogaBasio-
11ee GOABIIMHCTBO MOMX CAyIaTeAeH PUCOBAaAU HEKYIO BO3pa-
CTAIOIYI0 KPUBYIO, U AHIIIb HEMHOTHE COMHEBAaAMCh U U306pa-
2KaAM «BO3BpallleHHsl» B Buze o6paTHbIX MeTeAb. Ho HukTo He
MOT O6bsICHUTb, MO4eMy OH Tak zyMaeT. | logcosnanue roso-
put Ham: «Brnepez, naBepx, a Tam...? Uro zarbme?»

Croab ke HeolpeseAeHEH U OTBET Ha BOIPOC, KyZa CTpe-
MHTCS Halll MHp, YeroBedecTBo, Boobue I Ipupoza. Ha wero u
MbITaeTCsl OTBETUTb HOBasi HAyKa — CHHEPTeTHKa, BOSHHUKINAsI
B 70-x rogax XX Beka. OcTaHoBuMcsi mozpo6Hee Ha CMbICAE
aToro TepMHHa. B nepeoze ¢ rpedeckoro cAoBo 3To 03HavaeT
COBMeCTHOe, KOoTlepaTUBHOE ZleHCTBHE; HaHboAee GAUSKHH Tie-
PEBO/L Ha PYCCKMH, TTozKaAyH, «copaboTHuecTBo». OKkasaroch,
YTO 3aKOHbI 3TOH HayKH OO'beZMHSIOT pasHble 0OAACTH: (PUBHKY,
XUMHUIO, GHOAOTHIO, TICUXOAOTHIO, COLMAAbHbIE HAYKH, aCTPOHO-
MHIO, (PUAOCO(HIO U JIPYTHE.
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Ha npotsizkenun nocaeiHux AecATHAETHH YHCAO HAYUHBIX
JUCLIMIIAMH, METOJI0B HCCAEJOBaHHs HerpepbiBHO pocao. Ho
MMEHHO CHHEPTeTHKa BIepBble C(POPMYAHPOBaAA 3AKOHbI IBO-
AIOLIMH, CTIpaBeAMBbIE KaK ZAsl u3Hueckoro (KOCHOro), Tak U
6uoAorHyeckoro (2KHBOT0) MHPOB, a TaKzKe AAS COLMyMa.

Bonpoc o nytu passurusi [ Ipupoant ne sisasierca gem-to
HOBbIM. F.cTecTBeHHO, OTBET Ha HEro MbITAAKCDH ZaTh B PAa3AMY-
Hble BpeMeHa. PaccMoTpuM oTBeTbl, KoTopble ZaBara Hayka XX
u nepBol noaosuHbl XX Beka. Boigeaum B [ Ipupozge tpu co-
CTaBASIIOILME: KOCHbIH (MepTBbIiH ) MHP, KMBOH U COLIMAABHDIH, H
6yZIeM MCKaTb OTBET Ha BOTIPOC /JIAS KazKZ0TO U3 HHX.

Kocubiit Mup unorza naspisaror MeptebiM Mupom. Firo sako-
HOMEPHOCTH U3YYAIOT (PUBHKA, XMMUSI, H TIPe/ICTAaBHTEAM STHX HayK
yBepeHbI, YTO PasBHTHE KOCHOTO MHpa ONPeJIeAeTCs BTOPbIM Ha-
yarom TepmoauHamuku. CoracHo mocaezHeMy, Bce B KOHEYHOM
UTOTe Pa3PYIIMTCS U 3aBEPIIMTCS XA0COM, BbIDaBHHUBAKOILIUM AIO-
6ble PasAMYHs, TO eCTb He Gy/IeT MeperazioB SHEePrHH, TeMIlepa-
Typbl, ZABAEHHS M TaK Zaree. KocHbii Mup HeobpaTHMO MpH-
GAMBHTCA K COCTOSHHIO TIOAHOTO PABHOBECHSI H OZHOPOZHOMY
xaocy. [ los:xe Mbl nokazkem, 4T0 Xa0C KOAUMECTBEHHO OlIEHUBA-
eTCsl TaK Ha3bIBAEMOH SHTPOIHEH U CBSI3aH C €€ POCTOM.

Pasputye KUBOrO MHpa CAesyeT MPOTHBOMOAOZKHDBIM 3a-
KOHaM, a HMEHHO: pacTeT pasHoobpasue ero (opM, MOPsZKa,
oH HernpepbIBHO oboramaercs. Jlpyrumu croBamu, B HeM mopsi-
JIOK YBEAHYHBAETCSs, H (POPMAABHO 3TO [OAZKHO TPHBOJAMTb K
YMEHbIIEHHIO SHTPOIHH, TO eCTh HapyIIEHHIO BTOPOTO HavaAa
TePMOIMHAMHUKH.

/Jlnanason B3rAsZ0B Ha SBOAIOLMIO COLMYMa UYpE3BbIYAHHO
BeAK. KT0-TO y6exs/ien B (paTarbHOM rH6eAH COLMyMa B pe3yAb-
TaTe TOrO, YTO YEAOBEYECTBO YHHUTOZKHT camo cebsi, HAH 06 9Tom
nosa6otutcst [ Ipupoga. Jlpyrue sepsiT B To, 4TO HEAOBek coBep-
IIIEHCTBYETCS1, UTO B CBOEM Pa3BUTHH OH JIOCTHTHET BbICILIEN0 YPOBHsI
H TIOCTETEHHO 6y/IeT MPUOAMKATBCS K 602KECTBEHHOM CYIIIHOCTH.

Ecrectsenno npeanorozxutp, uro B [ [pupoge zorzxubr co-
6A10ZaThbCs eZuHbIe 3aKoHbI 3BoAtonuH. CHHepreTHKa MbITaeT-
csl CPOPMYAHPOBATb TH 3aKOHbI — 3aKOHbI, CTIPaBeJIAUBbIE
KaK sl PU3HYECKOTO H GHOAOTHYECKOTO MHPOB, TaK U ASl CO-
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uuyma. DopMyarpoBKa 3THX 3aKOHOB CBsi3aHa C HEOHXOAUMO-
CTBIO /IaTh HOBYIO KOHUEIIMIO 3BOAIOLIMH, KOTOPasi OyaeT Au-
IIeHa YIIOMSIHYTBIX BbIILE TIPOTHBOPEYHH.

B unzycrpuarbHyio snoxy 3BoAOIHMsI KOCHOTO MHpa paccMa-
TPUBaAAACh Kak MOCTENeHHOe H3MeHeHHe CBOMCTB cucteMbl. | [pu
9TOM CaMH CHUCTEMbl He OOMEHHBAAKCh C OKPY?KAIOIIEH CPEOH
HH SHEPrHel, HU MaTepHel, TO eCTb GbIAM H30AMpoBaHbL. B Ta-
KHX CHCTEMaxX HeGOABIIINM H3MeHEHHsIM apryMeHTa COOTBETCT-
ByIOT HeGOAbIIHe H3MeHeHus1 pyHkuuH. Ha aTom cBofictee cuc-
TEM TMOCTPOEH AMHEWHBIH MAaTEMAaTUYECKHH alllliapaT, KOTOPbIA
TMPUBO/IUT K aHAAM3Y HECKOHEYHO MaAbIX BeAUUHH. PasBuTre Hayk
3aCTaBHAO PACHIMPUTb B3rAsiz Ha npouecchl B | [pupoae u ne-
PEUTH K PACCMOTPEHHIO OTKPBIThIX CHCTEM, OOMEHHUBAIOIIUXCA C
OKpyzKarolel cpe/iol MaTepHel, sHepruei 1 uHpopMarmeit. B ta-
KHX CHCTEMAaxX BO3MO:KHBI OTKAOHEHHsI OT PAaBHOBECHSI.

B peaabHoii cucteme 6bITyIOT peskue epeMeHbl, CBI3aHHbIE
CO 3HaYUTEAbHbIMH KauecTBEHHbIMH M3MeHeHusivH. Knorza ux
HasbiBalOT KatacTpoam. | lepexoa k anaausy Takux mporec-
COB TPUBEA K HEOOXOZUMOCTH UBMEHHUTb HAYYHYIO MApajurmy,
TIPUMEHUTb UHTETPUPOBAHHbIH MOZIX0/T, OXBATbIBAIOILUN Pa3AUY-
Hble 06AACTH HayK. |ak M 3apoZMAach CHHEpreTHKa.

STy HOBYIO 06AACTb 3HAHHSI MOXKHO pacCMaTpHBaTh KaK Ha-
YKy 06 yHHBepcaAbHbIX 3akoHax aBoArouuH B | [pupoze, moay-
YUBIIMX HAa3BaHUE [IPHHIIUIIA YHUBEPCAABHOTO SBOAIOLIMOHU3MA.

Hexoropbie aBTopbI, onpesersis cuHEpreTUKY, NOAYEPKH-
BAaIOT CIIOCOOGHOCTb (PUBUYECKHX, GHOAOTHIECKHX U COIMAAb-
HbIX CHCTEM K CAMOOPTaHU3ALIUM, YTO, [0 WX MHEHHIO, U CO-
CTaBASIET CYILHOCTb JJAHHOH HAyKH.

OraeabHble HccAeZ0BaTeAU TIPU PACCMOTPEHHH 3BOAIOLIUH
Pa3AMYHBIX CHUCTEM TIOZMEPKUBAIOT, YTO STH TPOLECCHl B CBOEM
Pa3BUTHH PAHO MAH TO3JHO JOCTHUTAIOT HEYCTOMYUBOIO COCTOSI-
HMsI, KOTOpOe OBbIMHO TipezmiecTByeT Katactpodam. Hexoas us
STOr0, OHH PACCMATPHUBAIOT CHHEPTETHKY KAaK TEOPHIO KaTacTPO(.

HMcropuyecku cunepretnka caouAach Kak NPOAYKT pas-
BUTHsl TEPMOJMHAMUKHU. Bbime 6p100 0TMeueHO, 4TO B TepMo-
ZMHAMUKE PaCcCMATPUBAAUCh TAaK Has3bIBaeMble H30AUPOBAHHbIE
cuctembl. PasBuTHe TepMOAMHAMUKHI OTKPDITBIX CHCTEM, & TaK-
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?Ke CO37laHHe TEeOPHUH KaTacTPod NPHUBEAO K (POPMHPOBAHHUIO
CHHEPreTHKH KaK HayKH.
Hrak, pasauunbie aBTopbl, MoZYePKUBast TY HAH HHYIO OCO-
6eHHOCTb 9BOAIOLIMH, CKAOHHDI ONPeAeAITb CHHEePreTHKY KakK:
HayKy 00 YHHBepCaAbHOM 3BOAIOLIMOHH3ME;
HayKY O KaTacTpo@ax U TepMOZHHAMUKE OTKPBITBIX CUCTEM;
HayKy o camoopranusamu | [pupozapr.
Kazxzo0e us atix onpeserenuii BblieASeT KaKyI0-TO OTAEAb-
HYIO TpaHb YTOH HAYKH.

TepmoguHammKa U30NMPOBaHHBIX CUCTEM.
JHTponuA

HMrak, na ocHoBe KAaccHyeckol TEPMOAMHAMUKH POAHUAOCH
HaripaBA€HHE, KOTOPOe MPHUBEAO K BOSHHKHOBEHHIO HOBOH Ha-
YKH — CHHEPTeTHKU. JHAKOMCTBO C HEKOTOPHIMH TOAOKEHH -
SIMH TepPMOIMHAMUKH TI03BOASIET TIEPEHTH K PACCMOTPEHHIO BazK-
HelI1Iero Borpoca o IBAeHHUsIX ropsizika (seTepMUHU3Ma ) 1 Hec-
nopsizka (croxactuanoctu) B [ Ipupoze u ux koauuecTsenHoro
onpeaerenust. Koandectsenno crenenb 6ecriopsizka onpeseas-
eTCsl C TIOMOILBIO TIOHATUSI 06 SHTPOIIMH CUCTEMDI.

[ Tosichum ocHOBHbIE TTOAOKEHHs TEPMOZMHAMHKH, paccMa-
TpPUBasi U30AHPOBAHHbIE U OTKPbITblE TEPMOJHHAMHIECKHE CH-
crempr. | lepebie oTHOCSTCS K HEKOTOpOH cHucTeMe, KOTopasi He
0OMEHUBAETCS C OKPYZKAIOILEH CPeZIoN HU SHEPrHeH, HU MaTe-
puel, nu ungopmanueir. OTKpbITbIE cHCTeMbI, HA060POT, 06-
MEHMBAIOTCsl BCEM 3THM C OKpy:kamomied cpegoi. Kaaccuyec-
Kasl TepMO/IMHAMHKA PACCMATPUBAET H30AUPOBAHHbIE CHCTEMbI,
kotopbix B | [pupose npaktuyecku He GbiBaeT, HO Aaze TakoH
rpy6bIi OAX0/, K ONIUCAHHUIO MIPOLIECCOB TIOMOT Pa3obpaThCsi BO
MHOTHX CAOZKHbIX SIBAEHHSIX H OKa3aACs BECbMa MPO/LyKTUBHbIM.

[ lousite sutporuu BBeA B Hayky B 1865 rogy nemenxuit
¢pusux P. Kaaysuyc.

SHTponua npepcTaBnaeT coboto oTHoLeHne 3Heprum (Ox), ko—
Topas BbIAENAeTCA B M30MPOBAHHON CUCTEME, K BENUYMHE ee
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abcontoTHom TemnepaTypsbl (K), To ecTb paBHAETCS 3HEPruv, fe—
NEeHHOM Ha abCcontoTHYIO TeMMepaTypy, COOTBETCTBEHHO EAVHN—
ua namepeHust aHTponum — 3to /K. O6bl4HO 3HTponvsa 060—
3HavaeTtcsa BykBon S, a ee nameHeHne — AS — onpepenstoT kak
OTHOLLEHVE M3MEHEHNA 3Heprum AQ k ee abconoTHOM Temne—
patype T=t+273 K (¢ — TemnepaTypa B rpagycax Llenbcus),
TO ecTb

AQ 3Heprus
T ~ abcomntoTHas TemnepaTypa

9T1a BenuyvHa obnapaeTt cnenyLlen yauBmTensHon ocobeHHo—
CTbtO: €8 YNCNUTENb N 3HAMEHATENb MOrYT MEHATLCH CaMbIMU
pasnu4yHbIMM 06pas3amu, TO ecTb, HaNpUMep, 3HEPr1Ua MOXET U
pacTu v nagaTtb, 3HamMeHaTenb (abcontoTHasa TemnepaTtypa) Tak—
xe. Ho, Tem He MeHee, X OTHOLLEHWE, TO ECTb SHTPOMKSA, BCE—
roa N3MeHseTCA TONbKO B OJHY CTOPOHY: OHa Tonbko pacTer!

ZloAroe Bpemsi caMbIM CAOKHBIM BOIIPOCOM ZASI CTYZIEHTOB
(1 He TOABKO NS HUX) OCTaBAACS BOIIPOC O (PUBHYECKOM CMbICAE
sutporuu. OTBeT Ha Hero zaA B koHue XIX Beka aBcTpHii-
ckuit pusuk A. Boabuman. On o6patya BHMMaHMe Ha TO, YTO
MeHee yIopsiZIodeHHOe cocTossHUe (Xaoc) MozkeT 6bITh peaiu-
soBano B | [pupoge 60AbmmM unciom crioco6os. Bosbmem, k
TpUMepy, pacripesieAeHHe MOAEKYA B HEKOTOPOM IOMEILEeHHH:
OHM PABHOMEPHO PaCIIpeZieAeHbI [0 BCeMy MPOCTPAHCTBY, H TIPH
3TOM HEyYTIOPsAZOYeHbl. |pyAHO MpeACTaBHTb CUTYaLHIO, KOraa
MOAEKYABI 3aHMMAIOT TOABKO OZHY 4acTb IPOCTPAHCTBA, a B
APyToi ux HeT. X 0TSl OTKAOHEHHs] OT PABHOBECHOT'O COCTOSTHHSI
TIPHCYTCTBYIOT, M X HasbIBalOT PAyKTyaruamu. Varbie payk-
TyaLHH JOIMYCTHMbI, Ha 9TOM TOAOKEHHH 6a3HpyeTCsl BCs Ha-
yKa HHZyCTPHAABHOTO MepHOza [IMBHAH3ALIHH.

Ha puc. 50 usobpazkena samkuyTas cucrema, B KOTOPOH
6.Aaroziapsi TIOTAOIIEHHOMY TeTAY KPHCTaAAbI AbJla TIpeBpalla-
1otcst B ras. B nepsom cocyze aea npu t = 0° nauunaer naa-
BUTbCA, U TeMIlepaTypa ero rpu 3tom He Mensiercs. Jlaree Ha-
rpesaetcs Boga 0 t = 100 °C, u npu atom TemnepaTypa onsTh
He MeHsIeTCsl, [OKa BCsl BO/la, HAKOHEIl, He MPEeBPaTHTCS B TIap.
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Pwuc. 50. lNpeBpalleHre nbaa B ras.

Bamerum, 4TO A6 — KPHCTAAAMYECKOE COCTOSTHHE BOZbI, TO
€CTb MOAEKYAbI PacTlOAOKEHbI B OTPEEAEHHbIX MecTaX; 3TO
HanboAee yropsizoueHHoe coctosinue A Boabl. Jaree, wuz-
Kasi BOZla COCTOHT U3 TeX K€ MOAEKYA, HO PACTOAOKEHHe UX B
TIPOCTPAHCTBE MeHee YIIOPSZ0YeHO, H COBCEM HEYTIOPsiI0UeHO
paCIIOAO2KEHHE MOAEKYA Tlapa. lakum 06pasoM, HJET mepexoz
KO Bce 60Aee HEYNOPsIZI0UeHHOMY COCTOSIHHIO, U SHTPOIIHS TIPHU
5TOM YBEAUYHBAETCSI.

[TraBrenre Abga — «3HTpONMMIAHO BbIrOAHBIA» TpoOLIECC,
TaK Kak HeyTopsiIoYeHHOe COCTOSHHE MOAEKYA 6OAee BepOsT-
HO, yeM ynopsizouenHoe. | lostomy surporms xuakoctu S ,
KpucTarra S ¥ Mapa S, MOAYMHAIOTCS HEPaBEHCTBY

S,>S,>S,.

Bropoe Hayano TepmoanHaMuKW.
JHTpONUA 1 3HEprus

Boo6pasum BosMo:kHbIe pacripesieAeHHsl IBAGHUH MIPHPOJbI U
?KU3HH C MIO3UIIMA BTOPOTO HAavyaAa TEPMOJUHAMHKH.

Ha puc. 51a nsobpaxeH cocyn ¢ kokTennem 71 (temnepaTtypa
T,)v nen 2 (Temnepatypa T,). XapakTepeH crnemyoLui Xon npo-
Lecca: nep TaeT, U yCTaHaBNMBAETCH CPeaHss TemrepaTypa
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a 6 B

Puc. 51. BelpaBHuBaHWe pasnunyHbIX rpagneHToB:

a — cocypa ¢ kokTennem 1 v nbgom 2; 6 — ABa COCyAa C pa3HbIMy ra3amu;
B — BbIPaBHUBAHVE KOHLEHTPALWA NPy COEQVHEHU COCYLOB.

mexay T, n T, 10 ectb T,>T>T,. Ha puc. 516 B OByx cocynax
HaxodATCs pa3Hble rasbl, Npu coeguHeHun cocydos (puc. 518)
ycTaHaBMBaeTCs paBHOMEPHOE pacnpefeneHve rasa.

MycTb B nyxe HaxopuTcst Kanns 6eH3uHa; oHa CO BPEMEHEM
pacTeyeTcs no nosepxHocTu. K 3aToMy e Knaccy 0THOCATCA Ha—
6ntogeHna Tvna: Koneyko CUrapeTHoro AbiMa yBenuyMBaeTCs;
OrOHb KOCTPa racHeT U T. .

M3 stux nabarogenuii caeayer, uro B [ [pupoge rocnoacr-
BYeT TEHZJEHLUs] K PACCesTHUIO DHEPTHH, BbIPABHUBAaHHUIO TeM-
nepaTyp, KOHILeHTpauuH, gaBAenui. | [pu aTom cocrosinue Be-
IIeCTBAa MEHseTCss B OZHOM HAlpaBAEHHH — BblpaBHHBAHU]
Pa3AHYHBIX I'PAJUEHTOB.

Cocrosiue oaH006pasys ABAsETCA Kak Gbl HaM60AEe BEPOST-
HbIM, 4TO U 103BoAHAO J\. BoAblMany Tak cpopmyamposaTh BTO-
poe Havaro TepmoauHamuku: «I Ipuposa ctpemurcs k nepexozy ot
COCTOSIHHH MeHee BEPOSITHBIX K COCTOSIHUSIM GOAEE BEPOSITHBIM .

KoauyecTsenHo aToT 3aKoH BblpazkaeTcsi B poCTe SHTPOITHH.

A. Boabuman paccmaTpuBan ras kak ancaMbAb OrpOMHOTO
yHCcAa JBUHKYIIUXCS MOAEKYA. DecriopsiouHoe aBuzkeHHe Mo-
AEKYA B rase ecTb TElAOBOE JBH:EHHE, U YeM OOoAblile CKO-
POCTb MOAEKYA, TeM BbIllle TeMIlepaTypa rasa; TeMIepaTypy
MOZKHO BbIPA3HTb Yepe3 CKOPOCTb. 10O ke caMoe MOKHO CKa-
3aTb OTHOCHTEAbHO 3HTpONHH. B koneunom utore Boabumany
YZAAOCh TIOAYYHUTb CTPOTYIO (POPMYAY, COOTBETCTBYIOILYIO Tep-
MHHaM HBIOTOHOBCKOH (DM3HKH, U JaTh (PUBHYECKOE 0O0CHOBA-
HHE «POCTa DHTPOIUU»: POCT DHTPOIMHU BeJeT K POCTy Xaoca,
TO €CTb HaPYLIEHHUIO TOPSIZIKA.
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ConocraBum /Ba BazkHeHINNX NapaMeTpa B (U3UKE — BH-
TPOIHIO U 9HEPTHIO. B rHraHTckOoM KOHIEpHE eCTeCTBEHHbIX
npoueccos | [pupoapt npunmn suTpONMM Hrpaet, Tak ckasarb,
POAb ZHPEKTOPA, KOTOPbIH MpeJIHChIBAET HAIllpaBAEHHE CJe-
AOK, @ 3aKOH COXPAHEHHs] SHEPTHH — POAb TAABHOTO Gyxraa-
Tepa, KOTOPbIN PUBOAMUT B paBHOBecHe AebeT u kpeaurt. B uso-
AMPOBAHHOH CHUCTEME MPOLECChl UAYT TaK, YTO BHTPOIHs BCe-
raa pacreT, To ectb AS > 0 — 3To HanpaBAeHHe caeAKH.

O6paTtim BHMMaHUe Ha ellle 0HY 0COGEHHOCTb SHTPOIIUH:
B 06paTHMbIX IIPOLIECCAX OHA, KaK H SHEPTHs, COXPAHSETCs, a B
HeobpaTuMbIx pactet. | [porcxoaut ato 70 Tex mop, moka He
BOSHHMKAeT COCTOsIHHE paBHOBecus. PasBuTHe ecTecTBeHHbIX
TPOLIECCOB CBSI3aHO C POCTOM SHTPOIIHH, a JBHKEHHUE BPEMEHH
(Tak HasbIBaeMasi «CTpeAa BpEMEHH» ) TaKzKe PacTeT B HAIPaB-
AEHHH OT TIPOIIAOTO K OYZyIIeMy.

Ha uenrpanbrom kragbuiie ropoga Benbr nokoures npax
aBcrpuiickoro gusuka J\. boabumana (1844—1906). Ha ero
HaArpo6UH BbI'PABHPOBaHa (POPMyAa, KOTOPAsk HOCHT €r0 UMS:

S = klnP.

3aecb yepes k obosHaveHa (pyHJaMeHTaAbHAsi MHPOBas
noctosinHast DoAbliMaHa, a yepes P — cTaTHCTHYECKOE COCTO-
sinue (Bec) cucrembl. [ locaeanee osnagaer uncao cnoco6os P,
KOTOPBIMH MO?KHO OCYILECTBHTDb JJAHHOE COCTOSIHHME.

Besynpeuno soimoanennbiit Boabumanom maremaruyeckuit
aHaAM3 [IPUBEA K BbIBOJY: CTATHCTHYECKUH BEC CUCTEMbI UMEET
HaubOAbIIIEE 3HAYEHHE [IPH PABHOBECHOM PACTIPEIEAEHUH BCEX
3AEMEHTOB, U3 KOTOPbIX COCTOUT CHCTEMa. IJTO MOKET 6bITb
aHcaMbAb MOAEKYA, IIaPOB, IGAOK, AH06bIx aaemenToB. Ho Bos-
MOZKHbI, KaK yKasblBaAOCb, H OTKAOHEHHsl OT TaKOTO COCTOSI-
HHSI — (PAYKTYaLIUH.

PaccMoTpuM onATH e MOAEKYAbI, HAXOASIIHECS B BO3/Y-
xe Bauled komHaTbl. Hau6oree BeposiTHOe ux cocrosiHue —
paBHOMEpPHOE pacripe/ieAeHHe, HO TEOPHsl JI0MyCKAeT U APyTHe
CAydaM, KOTZa, HarpuMep, BCE MOAEKYAbl COCPEAOTOHYATCs B
TpaBoH MMOAOBHHE KOMHATbI, a B AeBOH X He 6yzeT. Pacuernr,
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KOHEYHO, IOKa3bIBalOT, YTO BEPOSTHOCTb TAKOI'O CAy4as HH-
YTO2KHO MaAa.

Pa6ora BoabMana — npopbIB B coBepleHHO HOBYIO 06-
Aactb nonumanust [ lpupoapl: B usuky Bomira BeposTHOCTD,
3aKOHbI CTATUCTHUKH. JTO 3HAYUT, YTO, XOTS U PEJKO, SHTPO-
nust MozkeT U y6biBath. Ho Qusuku ocraBuAu Ha 1ieAble TOA-
CTOAETHsI aHAAM3 ITHUX CAy4YaeB U BEpHYAHCb K HHM TOABKO B
cepeaune XX CTOAETHsI, O 4eM pedb GYJeT HATU JaAblle.

«Tennosasi cmepTb» Becenenon

Pa6ot A. Boablmana BbisBaAu cpesy yueHbIX 6ypio HEroZo-
BaHUsl, IPOCTHYIO KPUTUKY, XOTSI TOPas/lo PaHblIle, B CepeIUHe
XIX Beka, yze BO3HMKAAO COMHEHHE B TIPaBUABHOCTH BbIBO-
0B 0 pocTe 3uTporuH Bo Beeaennoii. B To Bpemst anrauiickuii
¢usuk Tomcon u nemeny Kraysuyc Bbickasaau mpeamnonrozke-
HHE O BO3MO:KHOH TenAOBOH cmepTH BcenenHoi.

Tennosast cMepTh — 3T0 Takoe cocTosIHME BellecTBa U 9HEP-
ruu Bo Beenennoil, korzia ucuesaior Bce pasAHdHs, TO €CTb rpa-
JIMEHTDI HX MapaMeTPOB. DoAbIIMaH 06bSICHSIA HbIHEITHee Heol-
HOpoAHOE cocTosiHue Beenennol kak rpaHMo3sHy 0 (PAYKTYyaLIHIO.
Takast paykTyauus TeopeTHuecku BosMozKHa, HO MAAOBEPOSITHA,
TO €CTb BCE, YTO Mbl BH/IAM BOKPYT HAC — IIBETEHHE KU3HH,
MHOroob6pasue ee (JOpM — HMEET, C MO3ULIMH BTOPOTO HadaAa
TepMOZMHAMHKH, HIYTO?KHO MaAyI0 BEPOSTHOCTb CYIECTBOBA-
nusi. Hauboree BepositHoe cocrosinne — oanoobpasue. Kak
nucaa actpoHoM JlkuHC, «He ocTaeTcst HUYero, KPOMe CKy4HO-
ro eauHoo6pasusi, OT KOTOPOTO MOZKHO O:KH/AThb TOABKO He-
GOABIIMX M HE3HAYHTEAbHbIX MECTHBIX H3MEHEHHE» .

Bosuukao npotuBopeune Mexxzay 6e3ynpedHbIMH MaTeMa-
TUYECKMMH /IOKa3aTeAbCTBAMH DoAblIMaHa 0 (paTaAbHOM PoOC-
Te BHTPOIHHU U OTIBITOM PEAAbHOH *KH3HH, ee 6eCKOHEYHOU He-
nosropumoctbio. Cospemennuxu Doabiivana ne npusnasaru
€ro B3TASIZIOB, YTO BbI3BAAO KECTOKYIO KPHTHKY €ro paboT, H,
T0-BUAMMOMY, TIPHBEAO K 60Ae3HH U caMoy6uiicTBy J\. Boabii-
mana B 1906 rozy.



YHvBEpCanbHbIV 3BOMOLMOHM3M 1 nHthopmaums B 179

CospemenHoe cOCTOsIHME HayKH TaK:ke He HaTaAKUBaeT Ha
TpeATIONOZKEHHE O TEMAOBOH cMepTH BceaeHHOH.

[ Ipexxae Bcero, aToT BbIBOZ MMEET OTHOIIEHHE K H30AHPO-
BaHHOH CHCTeMe, U He sICHO, TloueMy BceaeHHyto MoHO OTHe-
ctu k Takum cucremaMm. /laree, Bo Beeaennoit aelictyer noae
TATOTEHHs, KOTOPOe He MPUHAMAAOCh DoAbliMaHOM BO BHHUMa-
HHE, a OHO, KaK U3BECTHO, OTBETCTBEHHO 3 TIOSIBAEHHE 3B€3/1 U
TaAAKTHK: CHAbI TSATOTEHHs] MOTYT MPHBECTH K 06pa30BaHHUIO
CTPYKTYpbl U3 Xa0Ca, MOTYT MOPO/JUTb 3BE3/bl U3 KOCMHYEC-
KOH IIbIAH.

Hurepecto, uro erne 3a10Aro 210 pacKkpbITHA B 06111eH TeopHH
OTHOCHTEABHOCTH POAM TPABHTALIMH B CTPYKTYPHPOBAHHH Xaoca
HOPBEKCKUH T03T U nposauk F6cen Hanucaa takue crpoku:

[Ipunecena 6p1ra Ha 3emaio BecTb,

Yo Tam, rae 6ecKoOHEYHOCTD IPOCTHPAAACD,
3Beszoii 6aecTaIIeH cTaA 6€3MOABHBIH Xaoc,
Yo TaM 3aKOHbI TATOTEHDbS €CTb.

Tenepn na Cesepe Tyman kAy6urcs,
[Tycxaii ceroams xaotuues oH,

Ho ectb B Hem Tsirorenus 3axoH,

U, craro 6bith, 3Be3aa 3zech 3aropuTCs.

Hrak, kraccuueckas TepmoauHaMyKa coziepzkara KaKyio-To
HETOYHOCTDb, YTO TPUBOAMAO K CYILECTBEHHOMY PACXOK/EHHIO
BbIBOZIOB TEPMOJZMHAMHKH C peaibHOH xkusHblo. /larbueiimee
pPasBUTHE ITOU HAyKH W 3aA02KMAO TAaBHbIM KaMeHb B (DyHJa-
MEHT CHHEPTETHKH, HO 06 3TOM pedb OYZET HATH B JAAbHEHILIEM.

[leTepMnHM3M 1 BEPOSTHOCTb

BTopbiM 0MopHbIM CTOAIIOM CHHEPreTHKH SIBUAACh BOBHMKIIAs
B 70-x rogax XX Beka HOBasi IMCIMITAUHA, HA3BaHHAS T€O-
pueii katacTpo@». OHa BosHHKAA 1pH 60AEE yTAYOAEHHOM pas-
BUTHM HJleH KAaccHdeckod Mexanuku Hprotona.
(Dpannysckuii acrponom, pusuk u matemaruk I 1. Aamrac
(1749—-1827) 6b1a npogorzxaresrem Hororona. Ero ocaoBubie
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paboThI MOCBsIIIEHbI ACTPOHOMHH U COZIEPKATCS B ITHTOMHOM
TpyAe «TpaKTaT 0 HeOGeCHOM MeXaHHMKe», I'Zle 0ObsICHEHO JBH-
:xenne TeA CoaHEYHOH cHCTeMbl Ha OCHOBE 3aKOHa BCEMHPHO-
ro tarotenus. J\armaacom npezaozKeHa rUIOTe3a MPOUCXOK/Ie-
uusa Coaneunoii cucrembl. Ero gusmueckue uccaegoBanus or-
HOCATCSI K MOAEKYASIPHOH (DU3HKE, TEIIAOTE, aKyCTHKE, DAEKT-
pugecTsy, onrtuke. OH sIBAsIETCS OHUM U3 cO3JaTeAel TeopHH
BEPOSITHOCTH.

Paccmorpum BrpaTtie Baraaab amnnaca Ha Ipo6AeMbI CAY -
4allHOCTH U 3aKOHOMEepPHOCTU (ZeTepMHHHM3Ma) B PasBUTHH
MHpa, B YaCTHOCTH 3aKOHbI ABHzKeHHs1 MoAeKyA. Voaekyabl B
cocyze ABHKYTCSI KaK IOMAAO, CTAAKHBAsICh ZPYT C JPYTOM.
Hx rpomaznoe koAnuecTBO, H IPOCAEZAUTD 3a JBUKEHHEM Kazk-
JIOW U3 HUX HEBO3MOXKHO, TIO9TOMY JAsl OITUCAaHHsI CBOMCTB rasa
MOAb3YeMCsl yCpeZHEHHbIMH XapaKTePHCTHKAMH MOAEKYA —
cpeaueii ckopoctbio V u remnepatypoii T. Aanaac cumran, uto
JABH2KEHHE MOAEKYA Z€TEPMUHHPOBAHO M HUKAKOH CAy4alHOC-
¢ B ux nosegenud HeT. CAy4alHOCTb, CTaTHCTHYHOCTD €CTb
MOHATHE CYOBEKTHBHOE, KOTOPOE OTpaKaeT Hallle He3HaHHE.
Ecau 661 cymectsoBar Hekuil geMoH (Kak ero BIIOCA€ACTBUM
HasBaAH, «ZeMoH J\amaaca» ), CIoCOOGHbIH ONPeIe AT HayaAb-
Hble MTapaMeTpbl MOAEKYA (KOOpAMHATbI U CKOPOCTH ), TO, 3Hasi
3aKOHbI IBH2KEHHsI, 3aKOHbI MexaHUKH HbloToHa, M02KHO 6bIA0
6bl HarepeJ, pacCuMTaTb, 4TO 6yzeT ¢ MoAekyAamu (rasom).
HMubivu croBamu, cAydailiHOCTb 06BEKTHBHO He CYILECTBYET,
3a Hell CKPbIBAIOTCA JeTepMHUHHPOBaHHbIe 3akoHbl. Kx sHaer
«zaemoH Maraaca», HO Mbl, TIPOCTbIE AIOAM, MpebbiBaeM B He-
BEJICHUH.

Aannac mucar B «OnbiTe (pHAOCO(HH TEOPHH BEPOATHOC-
TeH»: «...Mbl JOAZKHbI PACCMATPUBATh HACTOSILEE COCTOSHHE
Bceaennoii kak caezcTBHE ero npesbIAYIIero COCTOSHHS U Kak
npu4uHy nocaezyromero... ZIAs 7ocTaTodHo 06IHPHOTO U UH-
(POPMHUPOBAHHOIO YMa BO3MOKHO OODBSITh... B OZIHOU (JOPMyAe
JBUKeHHs BeAndaiinux TeA Beeaennoit HapasHe ¢ aBuzxeHHeM
AErdaMilIuX aTOMOB, HE OCTAAOCh Obl HUUETO, YTO OBIAO Obl AAS
HEro HeZIOCTOBEPHO, U Oyzyllee, Kak U IPOIIAOE MPEACTAAO Obl
riepezi ero B3aopom».
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Kaxk ynazer noa6pomennas monera? Ee noseaenue 3aBu-
CHT OT TOTO, KaK ee M0JI6POCHUAH, OT COMPOTUBAEHHS BO3/yXa H
tak garee. «/lemon JAamnaca» MozkeT paccumTaTh, Kak BbITla-
zet :xpebuit. Passutue Beeaennoit caegyer gpataructiueckum
3aKOHaM, TO eCTb B MHpe BCe IeTepMUHHPOBAHO, MPeoTIpeie-
AeHo. C 3THX MOSHIIMI SHTPOIHIO MOZKHO TPAKTOBATb KaK Mepy
Halllero He3HaHHs, Mepy HeJOCTaTKa HHPOPMALIHH O CHCTEME.

Takoit B3msz Ha caydaliHOCTb (CTOXaCTHYHOCTb) M 3aKO-
HOMePHOCTb (ZIeTEPMUHM3M) COXPAHHUACS M IO HALIHX ZHEeH.
Mpue BciomuHaeTcst, kKak Ha OZHOH U3 HAaYYHbIX KOH(EPEHIIUH
JOKAAIYHK YBEpSIA ayIUTOPHIO, YTO BCe B MUpE MpeoTpezieAe -
HO, M HUKaKMX CAy4alHbIX cobbITHH 6bITh He MozkeT. Mos pern-
AHMKa O TOM, YTO ZIOKAAZYHMK OTCTaA OT COBPEMEHHOH TPaKTOB-
ku artoro Bonpoca npumepHo Ha 200 ret, BbIsBara AHIIb Aer-
Koe 3aMellaTeAbcTBO. Bee mpezonpeaeaeHo, u Toukal

[ Ipo6rema cooTHOMIEHHS MEXaHUKU U CTATHCTUKU BeJET K
TAY60KHM (PUAOCO(CKHM BOTIPOCAM M TTOAPOGHO HCCAEI0BAAACD
yueHbIMH B cepezune XX Beka. Fsyuas ycroituusoe u neyc-
TOYHBOE COCTOSTHHE MasATHHKA, MOKHO TOKa3aTh, YTO B HH2K-
HeM rorozkeHuH (puc. 52) MasTHUK yCTOMYMB, Tak KaK MaAble
OTKAOHEHHs! TIPUBEZAYT K MaAbIM KoAebanusim. Bepxuee cocto-
sHMe MasTHHKA HEeyCTOMYMBO, TaK KaK MaAeHINHH TOAYOK pes-

Puc. 52. HeycTon4umsble cocToAHUS:

a— CbI/ISI/I‘—IeCKI/IVI MaaATHUK; 6 — 6I/Il'|bﬂpﬂ CviHas; B — OBUXEHNE ManeHbKoro
Llapuka B CUCTEME 60MbLUNX HENOABMXHbIX LapoB.
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KO U3MEHHT COCTOSIHHE MasTHHKA, U HEU3BECTHO, KyZla OH Kau-
HETCs1, BAEBO UAU BIIPABO.

[ Ipu cuAbHOH HEYCTORYHBOCTH TPAEKTOPHs OT/IEABHOH HYac-
THLIbI AHIIIEHa cMbIcAa. Fle MozkHO HabAIOZaTh, HO pacyeT H orbIT
He Gy/yT HAXOZUTbCA B COTAACHM: HEYCTOMYMBAs TPAEKTOPHsl
«3abbIBa€T» O CBOMX HAa4aAbHbIX YCAOBHsIX. B HeycTOHYHBbIX
cucremax (Maroe BoszeHCTBHE TIPHBOJAMT K GOABIIMM OTKAOHE-
HHSIM) €JIMHCTBEHHbIH CI0CO6 PacCMOTPEHHS] MAAbIX BO3MYIIIE-
HUH — CTaTHCTHYECKHH, OCHOBAHHBIA HA UX CAy4alHOM Xapak-
tepe. HeBosmozkHo onuchiBaTh MmoBeseHue Takol cHCTeMbl Ha
asbike Mexanuku. | [puxoautest BBogUTD BeposiTHOCTD — Bepo-
ATHOCTb TOTO MAHM HHOTO OTKAOHEHHMSI B IBUZKEHHU JaCTHIL,

BeposiTHocTHOE omucanue 6oaee ecTeCTBEHHO, B HEM Bbl-
pazkaeTcsl He Hallle HeSHaHHe, a OObeKTHBHO CyILECTBYIOILAsl
HeCTabMABHOCTDb, TO €CTb CAyd4aHHOCTb moBejeHus. Bcaeact-
BHE HEBO3MOKHOCTH MTOAHOTO OITMCAHHs! TAKOTO TIOBE/IEHHST Me -
XaHUYECKOH CHCTeMbI BOBHHKAeT HeobpaTHMOCThb. HemoanoTa
oIHcaHusl, BOOBILE TOBOPSI, MOZKET GbITb 06yCAOBAEHA Pa3AMY-
HbIMH [IPHYHHAMH: HeZIOCTaTKOM 3a/laHHs1 HauaAbHbIX YCAOBHH,
H3MEHEHHEM CHA B TIPOLIECCE ABHMKEHHs] — TOSABAEHHEM CAY-
YaHHBIX CHA.

st pasbsicHeHHs1 BOBHUKHOBEHHsI U Pa3BHTUS HEYCTOHYH -
BOCTH paccCMOTPHUM HeobbraHbil 6uAbsips (61uAbspa Cunas) —
cocyza ¢ oaHOH BbimykAok crenkoit (puc. 526). Aerko noka-
3aTh, YTO /IB€ BHa4aAe OAHMSKHE TPAEKTOPUM /laree HEOTPaHH-
4EHHO PACXOJATCS, TO ECTb TIPOLECC HEYCTOHYMB.

Ha puc. 528 usobpazkeno npoxo:xzeHne MeAKOro mapa
Yepes HEOZHOPOAHYIO CHCTEMY, COCTOSIILYIO U3 TPOU3BOABHO
PaCIOAOZKEHHDIX HElO/BHKHbIX IAPOB Pa3HbIX JHAMETPOB.

Hrak, ranaacoBckas eTepMUHHPOBAHHOCTD HEBO3MOZKHA:
TOMbITKA NpezicKasaTh Oy/yliee, MCXO/s U3 HaYaAbHbIX YCAO-
BMH M 3aKOHOB JIBH2KEHHsl, HEMEZIASl HATKHETCS] Ha HEYCTOWYH -
BOCTb M KOHYHTCS TIPOBAAOM.

CaenoBateAbHO, SHTPOMHS ZAEHCTBUTEABHO €CTb O6'bEKTHB-
Has Mepa Hallero He3HaHMs, Mepa OTCYTCTBUS MHOPMALMH O
cucteMe. JTO — Mepa MPUHIMITHAAbHOH HEBO3MOXKHOCTH 3Ha -
HHSI, OTIpesieAsieMOH HeyCTOHYMBOCTbIO Tpaektopui... OtcyT-
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CTBHE WUH(OPMALUH €CTb CBOUCTBO CHCTEMbI, a HE CBOHCTBO
HabAIOZATEAS.

Murepecna kputHka AarAacoBCKOro eTepMUHH3MA C TIO-
SHLMH y4eHus1 06 ITHKe, KOTOpasi [PUBOAUTCS B TPYZAAX PyC-
CKOTO ecTecTBOMCHIbITaTeAss [umodeesa-Pecosckoro. Ecau Be-
pPEH AAMAACOBCKHH JIETEPMUHU3M, TO CBOOOZbI COBECTH, CBOGO-
Zibl MHEHHMH He CYIIECTBYET: AI0GOE BEPHOE YTBEPKAEHHE YaKe
COZIEP2KUTCSI B HEKOH (popMyAe MHpa. J\HIlleHa cMbICAa MpaK-
THYeCKasi JesiITEAbHOCTb — OOILEeCTBY He K YeMy CTPEMHUTbCS,
TaK Kak Bce TpejornpeseseHo eauHol (opmyroit. Hosas u-
3MKa Z1aeT CBOOOAY COBECTH. JTO U €CTh OJIMH U3 TAABHBIX pe-
ByAbTaTOB €CTeCTBO3HaHHs XX BeKa.

ﬂBe BENMKue Teopuin 3s0JII0LNUN

Hrak, Tepmoanunamuka BBeAa B Hay4qHbIH 06UX0/ TOHATHE Be-
positnocti. OHaKO IPUMEPHO TOr/A 2Ke ITO MOHSTHE BO3HUK-
Ao u B 6uororun. B XIX Beke anrauiickuil yuenbiit 6uoror
Y. /lapBun 0TKPbIA OCHOBHOH 3aKOH BOAIOLIMH AKHUBOTO MHPA,
KOTOPBIH CYIIECTBEHHO OTAMYAACS OT 3aKOHA DBOAIOLMH KOC-
Horo mupa. B opranumueckom mupe /lapsun noametun mexa-
HU3M eCTECTBEHHOTO 0T60pa.

Kazkaas nonyasums o6Aazaet HacAe/ICTBEHHON H3MEHYHBOC-
toto. [ locreansisi osHavaer cayyaiiHoe OTKAOHEHHE OT HamboAee
BEPOSITHOTO CPE/IHETO 3HAYEHHS] KAKOH-AMO0 XapaKTEPHCTHKU Op-
rauusma. PaccmMoTpum OTKAOHEHHe OT CpesHEro pocTa B KAKOH-
Am60 6oabmion rpyrme aozeit (puc. 53). Poct caeayer sakony
pacripe/ieAeHUsl CAyHaHHbIX BEAHUMH: TI0 Mepe YZAAeHHsT OT CPE/L-
HETO 3Ha4eHHst POCTA YUCAO OTKAOHeHuH [V B rpyTine yGbIBaeT cum-
MeTPHYHO. |aKoMy K€ 3aKOHy TOJMMHSIETCS] PACTIPeZIeAeHHE CKO-
pocTel MoAeKyA B rase. Ho B otamuue ot Moaekya B :xuBOM Mupe,
HaCA€/ICTBEHHasi UBMEHYMBOCTD HE 3aTyXaeT, KaK BCsIKast (PAYKTY -
aums. HacaeacTBennbie npusnaku B :KMBOM MHpe 3aKPETIASIOTCS,
eCAM OHH HMEIOT MIPHCTIOCOBUTEABHDBIN XapaKTep, TO eCTb obecrie-
YMBAIOT BUZ AYYILIHE YCAOBHs CYIIIECTBOBAHHS U Pa3MHOKEHHSI.
CayuaiiHoe pacripeziereHHe 9BOAIOLIHOHUPYET, H3MEHSIETCS.
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Pwuc. 53. Pacnpegenerve no pocty
B MPOM3BOMNbHOM 6OMbLLLON rpynne Noaen.

B namewm npumepe Beanunna pocra atozeit He obecrievuBa-
eT UM Ay4Illie YCAOBHUSI CYIIIeCTBOBAHHSI, H TI03TOMY OHHU He 3a-
kpenasiorcst. (Dusuueckas npupoza Toze 3BOAIOLIMOHUPYET B
HarpaBAEHHH POCTa SHTPONMH S —> S, ecAu OHa M30AMPO-
Bana. «Ctpera BpemeHu» HalpaBAeHa B CTOPOHY PaBHOBECHSI B
usoAupoBaHHOH cucteme. Korza paBHoBecue gocturnyto —
COBBITHI HET, BpeMsl OCTaHOBHAOCD.

Tak B 4em :xe oTAMYHE SBOAIOLIHI (PH3HIECKOTO H GHONOTH-
4eCKOr0 MHUPOB?

Musuueckuii MHP He HeCET MAMATH O CBOEM BOAIOIIHM -
OHHOM Pa3BHUTHH; GHONOIHYECKMH MHMP HECET 3Ty NMaMSATh.
B 6uororuueckux cucreMax HacAeCTBEHHAs H3MEHYHBOCTD He
3aTyXaeT, KaKk B (DU3MYECKUX, a HACAEZYET U BaKPENAseT Te
TPU3BHAKH, KOTOpbIe M03B0Astt0T BblkuTh. | lo Japsuny, B Mupe
TIPOMCXOJMT HENPepbIBHOE PO:KZEHHE BCe HOAee CAO2KHO Opra-
HH30BaHHbIX 2KHUBBIX (OPM, CTPYKTyp M cucTeM. B kocHom
(¢pusuueckomM) MHpe IBOAIOUMS BEAET AN M30AMPOBAHHOH
CHCTeMbI K COCTOSHHIO PABHOBECHsI, TO €CThb K 3aTyXaHHIO
pasHoo6pasusi. Buonoruueckas Teopus rosoput o noBceme-
CTHOM H HenpepbiBHOM cosuganun [ Ipupoapl, a kocHbIi Mup
CTPEMMTCsI K pa3pyLIeHHIO CTPYKTYp, BbIpABHHUBAHHIO Pa3AHUHI.

Criop aByx BeAukux Teopuii aBoAroLuu Hauarcs B XIX Beke
H TIPOZIOAZKAETCS TIOHBIHE.,
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B cepeaune XX Beka ussectnniit pusuk [Llpeaunrep Boi-
CKaszaA MbICAb: a uTo ecau B | Ipupoze cymectsyer apa Tuna
BaKOHOB: ZIAs KMBOU M HE:KMBOH MaTepuu? JTOT BOMPOC OCTa-
BaACsl OTKPbITbIM BILAOTb /I0 BOBHUKHOBEHHs] HOBOTO yueHHs 06
SBOAIOLIMH, BbIPa2KEHHOTO B CHHEpTeTHKE.

Kpatkoe oTobpazkenne H3A0:xeHHbIX BbIllle 3aKOHOB 3BO-
AIOLIMH GHOAOTHHYECKOTO MUpa coaep:xutcs B Tpuaze /lapsuna:
H3MEHYHBOCTb, HACAEJCTBEHHOCTb, 0T60p. 3ameTum, 4TO
ZlapBun He co3/1aBaA SBOAIOLIMOHHOTO y4eHHsl, OHO 6bIAO CPOP-
MYAHPOBAHO paHee. | eHHaAbHOCTb €ro B TOM, YTO OH TePBbIH
yemotpen B [ [pupoze npuniun ecrectsenHoro ot6opa 1 Bbipa-
3UA €r0 B 9TOH TpHaJe.

B3arnagbl Ha asontouuio B XVIIl n XIX Bekax

[ Ipexxae Bcero, caezyeT OTMETHTb pasAMYMe BO B3TAsAZAX Ha
spoatorHio B X VIII u XIX sekax. Kaaccuueckas nayka (Hpro-
ToH, Jarmaac) paccMaTpuBaeT CAy4aHHOCTb Kak HEYTO BHEII-
Hee U HecymecTBeHHoe. IVIupoBbIe Mpolecchl MpeACTaBASAMCH
06paTHMbIMH BO BPEMEHH, TpeJCcKasyeMbIMH H pPeTpocKasye-
MbIMH Ha HEOTPaHHYEHHO GOAbIIME IPOMEKYTKH BPEMEHH.
OBOAIOLMS — TIPOLECC, AHIIEHHbIH OTKAOHEHHH, BO3BPATOB,
NOOOYHbIX AMHHH.

[ lepsbiii yzap HaHecAM TepMOJAMHAMUKA M 9BOAIOLIMOHHAS
TeopHs 2KMBOTO MHpA. lepMoZHHAMMKA BBEAA B HAYKY CAydam-
HOCTb M paccMaTpHBaAa ee Kak 06beKTHBHOE TIOHSTHE.

XIX Bex mopozuA ABEe BeAMKHE TEOPHH SBOAIOLUH JAS
KOCHOT'0 M 2KMBOT0 MHpa. B kocHOM MHpe pasBuTHE HAET 0ZHO-
HalpaBAEHHO, B CTOPOHY POCTa SHTPOIHUH, TO €CTh K BbIPAaBHH-
BaHMIO pasHOOOpasuil (pOPM, TPaZUEHTOB U TaK zaree. B xku-
BOM MHpe, HalIpOTHB, pa3BHTHE MPUBOAMUT K POCTY MHOr006pa-
3Ms1 (OPM, TO €CTb K YBEAHYEHHIO MOPsA/AKA H TaZeHUIO SHTPO-
nuu. loabko B konme XX Beka 6yzeT BblpabOTaH eZWHbIH
B3I/l Ha 9BOAIOLIHIO.

ANaypear Hob6eresckoit npemun M. Ilpurozkun sametuna,
4TO KapTHHA MUpa B MOHMUMaHUM KAaccudeckoi Hayku X VIII
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BeKa — AAlAaCOBCKHMH IETEPMUHM3M — BBITASIIUT C COBpE-
MEHHOH TOYKHM 3PeHHUs MOYTH KaK «KapUKaTypa Ha 3BOAIO-
uuio»[ 45, 80].

XIX Bek 3ameuaTereH ycrexamu He TOAbKO B TEPMOJHMHA-
MHKe, HO M B JpyrHX Haykax. Harpumep, 6biau paciiupeHb
npeacraBaenus o popmax Matepuu. B XVIII sexe snaau Toabko
0ZHY (POPMY CYIIECTBOBAHHMS MAaTEPUH — KOPITYCKYASIPHYIO,
MMEIOIIYI0 YeTKHE OYepTaHHsl, B KOTOPbIE BAKAIOYEHO TEAO.
B XIX Beke BBezeH0 nousTHE OAEBOH (PopMbl MaTepuu. Bae-
JleHHEe TIOCAeIHeH B 06MX0/] HayKH CBs3aHO C yCIIEXaMH B U3Y-
YeHHM SIBAGHHH 9AEKTPHYECTBA, MarHETH3Ma U AEKTPOMAarHe-
tusma. | [puposa aTux siBAenuit 6p1ra H3ydeHa Ha POTSKEHUH
nepBol MoAoBHHbI XIX Beka Ipymmoil yueHbIX-3KCIepUMeH-
tatopoB (Owm, buo, Casap, Mapazeii u apyrue) u 06061uena
BO BTOPOH MOAOBHMHE BeKa B TEOPUH AEKTPOMArHHTHOTO MOAS
Maxkcpeanra.

Murepecno aarbuefimee passutie TepmoauHamuku. Ha
nporszkenun XIX Beka 6bIAM C(HOPMYAHPOBaHbI OCHOBHbIE
noAozkenus (Hagara) TepMOZMHAMHKH H30AHPOBAHHbIX CHCTEM.
B nepsoii noroBune XX Beka TepMozuHaMHKa pasBUBaAach B
OCHOBHOM He BIAY6b, a BUIHPb, BOBHUKAAU Pa3AHYHbIE e pas-
JleAbL: TeXHHUYeCKasl, XMMHYecKasl, (PU3HIecKasi, GHOAOTHYeCKast
u TaK garee. loabko B 40-x rogax nosiBuAMCH paboThI MO Tep-
MOZIHHAMHKe OTKPDITbIX CHCTeM BOAM3BH TOYKH PaBHOBECHS, a B
80-x BosuukAa cunepretuka. I locaeanroro MozkHO TpakTOBaTH
KaK TepMO/IMHAMHKY OTKPDBITHIX CHCTEM BJIaAH OT PaBHOBECHSI.

TepmoguHamMuKa OTKpbITbIX CUCTEM
BGNM3u paBHOBeECUA

[ lepeiinem k usrozenuio ocHos cunepretuku. | [punarue stux
OCHOB CITEIIMaAUCTaMHU [I03BOAMAO C/IeAATh OYeHb BazKHbIH HIar
B pasBUTHM 06IIel MHPOBOH Hayku. PaccmatpuBaercst HoBasl,
Heo2KH/IaHHAas KapTHHA 3BoAo1HH | [pupospi.

B 1977 rozy 6eabruiickuii (pU3MK pycCKOro IPOUCXOZKE-
uust, aupextop MexxayHapoHOTO HHCTHTYTa PUBHKU H XUMHH
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B Dproccene, akagemux Mabs [ lpurozun, amepukanckuit npo-
peccop xumuu A. Onsarep u ppaHILy3cKHil PU3UK TPOPeccop
e Jlonape 3a paboTb 0 TEpMOAUHAMHKE HEOGPATUMDIX TIPO-
11IECCOB M MX HUCTIOAb30BAHUIO B XUMUU U GHOAOTHH TIOAYYHAH
Hob6eresckyto npemuio. [ Ipucyxxaenue ee, kak npasuo, csi-
3aHO CO CAZYIOIIHMMH (PaKTOPAMH:
Ka4eCTBEHHO HOBbIM B3IAsA/l HA IBAEHHs IPUMEAbKABIIHECH,
He TasiIfe, Ka3aAoCh 6bl, HUYEro HHTEPECHOTO;
3KCIepHUMEHTaAbHOE OOHAPY2KeHHe KaKOro-AH60 HEOOBIMHOTO
Paxra [45, 87].

B aannom cayuae HectanzapTHOCTD MOAX0/A 3aKAIOYAAACDH
B TOM, YTO aBTOPbI CPasy MOJOIMIAM K OIHCAHHIO NIPOLIECCOB B
OTKPBITbIX cucTemax. Hamomuum, uto Bee cucrembr B [ Ipupo-
Jle IeAATCS Ha H30AMpPOBaHHbIE M OTKpbIThie. MsoAupoBanmbie
CHCTEeMbl He OOMEHHBAIOTCSI C OKPY?KAIOIEH Cpesiol HU Mate-
pueit (M), uu sneprueii (E), uu unpopmanyeii (1), B To Bpems
KaK OTKPDITbIe CHCTeMbI STHMH NapaMeTpaMu OOGMEeHHBAIOTCS.
Mb1 y:ke yroMuHaAH O TOM, YTO H30AMPOBAHHbIE CHCTEMbI —
aTO MAeaAusanys, B | [pupose npakTHYeCcKH UX HET, XOTA KAac-
CHYecKast TepMO/IMHaMMKA 3aHUMAAACh H3y4eHHeM HMEHHO 3THX
HZleaAbHbIX MOZEAEH.

Hazo 66110 HaliTH MOAX0/ K M3yHEHHIO OTKPBITHIX CHCTEM,
U aBTOPbI TEOPHH OOPAaTHAH BHUMAaHHE Ha TOBEJEHHE HX DHT-
POTIHH.

Msmenenue suTponuM TakoH CHCTEMbl CKAAAbIBAETCS U3
BHYTPEHHHX u3MeHeHuH (mpomssozcTBo sutporu AS) u ee
TIPUTOKOM HAH OTTOKOM B CHCTeMy HAM M3 cucTeMbl A S n3-3a
TernAoo6MeHa ¢ OKpY:Kalollel Cpejiod U B pesyAbTaTe 0OMeHa
BeIleCTBOM M MH(OPMaLIHeH.

M1 BocrioAbsyeMcst MezkZyHapOAHBIMH 0603HAYEHHSIMH:
cumBOA A ToBopHT 06 u3MeHeHHH (Macchbl, SHEPTHH, SHTPO-
IUH ), CHMBOA S — BbIOpaHHbIH MapaMeTp SHTPOITHH, HHIEK-
cbl i U ey cumBoAa A o6osHavaoT npoussozctso (i) u npu-
TOK uAM oTTOK () aHTponuu Bo BHemHiow0 cpeay. Heobbru-
HbIM SIBASIETCS] HaITHCaHHe HH/EKCOB Y CHMBOAA A, HaBepHOe,
3THM T0/YePKHUBAAACh HeaZleKBaTHOCTb PACcCMaTPHBAEMOTO
nporecca.
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[ Tpusenem nexoropbie npumepsi.
Ilpumep 1. B :xuBoii kreTke BbipabaTbiBaeTcs HEPrUs, OHA
MO:KET PacCeMBaThCs B OKpyzKalolLyio cpeay. BoipaboTka anep-
THH CBsI3aHa C IIPOU3BO/ICTBOM 9HTPOIIMH 3aBUCUMOCTbIO

AQ

AS =22
=TT

a ee OTTOK UAH IIPHTOK B OKPY2KAIOLLIYIO Cpesy CBA3aH C Iapame-

Tpom A S

Ve
)

[Tpumep 2. Yerosek napurcs B 6ae, B ero opraHusMe MPOUC-
XOZSIT CA€/LYIOIIHe TIPOLIECChI: H/ET BbIpaboTKA SHEPTHH H, COOT-
BETCTBEHHO, MpousBoauTcs sutpornst A.S u ocymecTBasiercs
06MeH 9HeprHel ¢ OKPY2KaIOIel CpezoH, YTO CBA3AHO C TIPHTO-
KOM HAH OTTOKOM sHTpormH A _S.

Ipumep 3. l_lepeHoc TEMAOBOTO MOTOKA uepes ra3 OT MAACTUHDI C
Temneparypoit T, k maacune ¢ 6oaee HE3KOH Temneparypoi T,.
B stom npogecce TIPHCYTCTBYIOT SIBACHHs] BHYTPEHHET'O TPEHHUs1, rert.
AOIPOBOAHOCTD, IIPUBOASILAS K TPO3BoACTBY suTpomin A S, Pac-
CMATPUBAEMA CHCTEMa OGMEHHBAETCS TIOTOKOM TETAOTH C OKpy2isa-
foILeH CPeziOf, TO eCTh MO2KHO HAlTH M TIOTOK SHTporHK A S.
CaezoBareanHo, obiiiee usMeHeHHe SHTpOTHH OTKPDITOI CHCTe-
mbI AS cocTouT Kak 6b1 U3 ABYX YacTel

AgS =

AS = AS +AS.

Tepmoannamuka mokasbIBaeT, 4To 3HaK IPOUSBOACTBA SHTpONUH
BCer/ia noAozuTeAeH, To ectb A.S 2 (), a 3Hak o6mena sHTpOIHEH
MOZKeT GbITb KaK TIOAOKHTeAbHDbIM (IIpH TIPHTOKE SHTPOMHH H3 OK-
py#KatoleH cpe/ibl), Tak H OTPHIIATEABHbIM (IIPH OTTOKE U3 CHCTe-
MblI B oKpy:zxatoryto cpezy ). | lokazkem, uro Bosmozken cayyal, korza
SHTPOMUST MOZKET YMeHbIIaTbcs, To ectb Koraa AS > 0! O6patute
BHUMaHHe, ceflyac Mbl HAMEPEHbI [IOKa3aTh TO, Y€ro Ha OCHOBA-
HHH BTOPOTO HAYaAd TEPMOJHHAMHUKH ObITh He JIOAKHO: SHTPO-
THsl MOZKET YMEHbIaThCs!

OueBuzHO, BO3MO2KHDBI YeTbIpe CHUTYALIMH, KOTOPblE Mbl
BHMMaTeAbHO paccMoTpuM. Ot yurateas TpebyeTcs BAazeHUe
arreb6poil B ob6beMe TSATOro KAacca cpeZHed mikoAbl. Bsamen
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Bbr 6yzere BosHarpazkzeHbl BbIBOZOM, MOTPSICIIMM y4€HbIX,
KOTOPbIH U MPUBEA B KOHEYHOM HTOre K TpHcy:Kaennio Hobe-
AeBckor npemun. Hrak, B myTs!

Curyanua 1. B cayuae npuroka sutpormm us okpyzarommeit
cpezbl AeS > 0. Tak xax AiS BCerza IIOAO2KHTEAbHO, TO HX CyM-
Ma, KaK CAEZYeT U3 [IOCAEAHEH (POPMYADI, TOKE TIOAOKUTEABHA,
CA€ZI0BaTEAbHO:

A,S>0, AS>0, AS>0.

Curyauua 2. B cayuae orroka suTponuu Bo BHemHow0 cpegy
A, S <0, abcoaroTHast ero BeAMMHMHA MeHblIE [IPOU3BO/CTBA 9H-
Tpomm B CHCTeMe |A S | < A, S. Caeaosarernho,

A,5<0, |A,S| <AS, nAS+AS=AS>0,

u BeandnHa AS moAozkuTEAbHA.

Curyauna 3. B cayuae oTpuaTeAbHOro OTTOKAa SHTPOIHH U3
CHCTEMbI B OKPY2KaIOIILYIO Cpezy A S < 0, a abcoarotHas ero Be-
AMYHHA paBHA IIPOU3BO/CTBY aHTpomm |A S| A S.

AS<O, |AS|=AS, AS+AS=AS=0,

H MX CyMMa paBHa HYAIO.
Curyauus 4. [ Iporcxoaur oTToK SHTPONUU U3 CHCTEMbI B OK-
pyzsatomyio cpeay, A S < 0, Ho ero abconioTHas BeAHuHHA GOAb-
1Ie IPOU3BOJACTBA aHTponHH B CHUCTEME |A S | > A S. Caezona-
TEABHO, B JaHHOM CAy4Yae

AS<0, [A,S| >AS, AS+A,S=AS<0,
" UX CyMMa AS OKa3bIBA€TCA OTpI/IgaTeJ\bHOi/JI.

Takum o6pasom, us curyanuu 4 BUANM, YTO B OTKPBITHIX
CHCTEeMaX BO3MOKHbBI CAyYaH OTPUIATEABHOTO U3MEHEHHS! SHT-
pornuy, To ectb usmenenue AS < 0.

Harnomuum, 4o oTpunaTebHast SHTPOMHS MO2KET paccMa-
TPUBATbCS KAK BUKEHHE CHCTEMbI OT Xaoca K MOPSKY. JTO
O3HAYaeT, YTO B XaOTHIECKOH CHCTeME BO3MOZKHO CaMOTIPOU3-
BOAbHOE (CIOHTaHHOE) TIOSIBAEHHE MOPSAAKA. DTO — MPHHIIH-
MMAAbHO HOBbIH BbIBO/I, OTKPbIBAIOIIMH HHTEPeCHbIE TePCIIeK-
THBbI B HCCAE/IOBAHHUU SBOAIOLIMH CHCTEM.
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Orrok sHTpONMM B Ccpey MHOTAA MPEACTABASIOT KaK H3-
BA€YEHHe U3 CpeJbl OTPULIATEAbHOH aHTponuu (MHOrZA ee Ha-
sbiBatoT HerauTtporuei). OHa MPUBOAUT K yMeHbIIEHHIO Xaoca
B CHCTeMe, BOBHMKHOBEHHIO yropsizodeHHocTd. Jlpyrumu caro-
BaMH, /I0A2K€H BOSHHKHYTb CBOETO POZIA «HACOC», BbIKAYHBAIO-
IIMH SHTPOITHIO U3 CUCTEMBDI.

Mrak, B mpoliecce aBOAIOLIMH U3 HEYIOPSIZOYEHHBIX COCTO-
SHUH B CHCTeMe MOTYT BO3HHKATb yHOPsiZIOYeHHbIe. DTOT BbI-
BO/L IPOTHBOPEYHUT 3/[pABOMY CMbICAY H /10 CHX 110D He TIOHATEH
MHOTHMM TIpe/ICTABUTEASIM HAayKH, HE TOBOPS yrKe O INHPOKOH
ny6auke. B camom zeae, Kak MomeT B cuCTeMe CaMOINPOM3-
BOABHO BOBHHMKHYTb TOPS/IOK?

Muoii neteprieausbiit untateab BockAukneT: «/la uro Bor Ta-
xoe ropopure?! Hy, somycrum, Haz cBakoit cTapbix aBToMO6H-
Aeii ipoHeccst TalyH, U YTO zKe, U3 TPYyAbl METAAAOAOMA BbICKO-
yuT HOBeHbKHi ,,[Mepcesec?» Takas TpakToBKa BbIBOZI2 06 YMEHb-
IIIEHHH SHTPOIMH CAMIIKOM TipsiMoAuHeiHa. Ho B mocaegyrormx
aBax 6yZyT pacCMOTPeHbI TIPHMePbl U3 KOCHOM MPHPO/IbI, @ Tak-
2Ke TeXHHYeCKHe YCTPOHCTBA, MO/ATBEPKAIOIIME BO3BMOKHOCTD
CaMOOpPraHU3alIMK U Tlepexozia OT 6ecriopsiika K MOpsizIKY.

Poct ymopsizoueHHOCTH CHCTeMbI, TIPOLIECC CTPYKTYpoobpa-
30BaHHs COOTBETCTBYET TepMHHY oHToreHes (OT rpeu. onfos —
cymee, genesis — npoucxoxsaente). VIHoroo6pasue BosHu-
KAIOIIHX MPU 9TOM (OPM OITHCHIBAETCS TEPMUHOM MOP(OTreHes
(ot rpeu. morphe — ¢opma). Onrorenes o6bruno conpo-
BO:K1aeTc MOP(oreHesoM. JTH TIPOLIECChI CBA3AHbI C OTTO-
KOM SHTPOIIHH U3 CHCTEMbI, pabOTOH «3HTPOITMHHOTO HACOCA».
Zlokasano, uto 9170 — 06IIMH 3aKOH, IPUMEHHMbIH K OHTOTe-
Hesy 9M6PHOHA, BOSHHKHOBEHHIO 3Be3/ U IIpoyee, U Tpoyee.

Mrak, nponecc oHTOreHesa NMpUBOJUT K BO3HHUKHOBEHHIO
Mop(doreHesa 1 CBsI3aH C OTTOKOM 3HTPOITHH U3 cHcTeMbl. B xo0-
Jle PasBUTHs 9TOTO HEPABHOBECHOTO MPOLIECca MPH HEKOTOPOM
KPUTHYECKOM 3HAYEHHH BHEIIHEro OTOKA SHEPTHH UAU Belle-
CTBa BOBHHKAeT HEYyCTOHYHUBOE COCTOSIHHE, B PE3YAbTaTe 4ero
MOTYT MOSIBUTbCSI HOBbIE (DOPMbI U CTPYKTYPbI. JTO H €CTb Ca-
MOOpraHH3alIHsl, OHA TIPHCYIIA TAaK Ha3bIBAEMbIM CHHEpTeTHYE -
CKHM cHcTeMaM. PaccMOTPUM HECKOABKO TaKHUX CHCTeM, TIPH-
HazAexkaIux K kocHomy mupy [80—87].
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KoHBekTnBHbIE fiueikn beHapa

B 1901 roay ¢paniysckuii pusux Denap npu anaruse nepe-
HOCa TEMAOTbI Yepe3 CAOH 2KHMAKOCTH HAHM Tasa, MoJorpeBae-
mbix cuusy (puc. 54a), obuapyxxua crpannbiid agdekt. [ lpu
onpeaeentoi pasuoctu Temneparyp AT = T —T, mexay nra-
CTHHAMH M PacCTOSHUH L. Mex/ly HUMM IPOUCXOZHT CMeHa Me-
XaHH3Ma TIepeHOCa SHepPrHH M XapaKTepa JBUKEHHs rasa UAH
MKUJIKOCTH: OT XaOTHYECKOTO, TaK HasbIBaEMOTO 6POYHOBCKOTO,
JIBUZKEHUs], CPe/la MIEPEXOMT K YETKO OPTaHU30BaHHOMY KOHBEK-
tusHoMy nipoueccy (puc. 546). Ilpu atom apwxymascs mexay
TAQCTHHAMHM CpeJia PHOOPETaeT BUZ, BPAIAIOIMXCS BAAHKOB.
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Puc. 54. TNepeHoc TennoBoro NoToka B ra3e Mexay nnacTuHamu:

a8 — MONEeKYNSPHbIN MEPEHOC; 6 — KOHBEKTVBHbIE TOKM, BPaLLAILLMECS M0
4acoBOW CTPenke A 1 NpoTuB CTpenkuy L; B — Habniopatens B o6bektax V, u V.
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KousektusHoe aBu:kenne BosHUKaeT 6Aarozapst AeHCTBHIO
Ha KaK/Ibli d9AeMEeHTapHbIH 06beM KHAKOCTH PA3AHYHBIX CHA.
s-3a pasHoit MAOTHOCTH HarpeTbIX H XOAOZHBIX CAOEB BOSHH-
KaeT Mo/'beMHas CMAQ, yPaBHOBEIIEHHAs! CHAOH TSIZKECTH H CH-
AOH BSI3KOCTH.

B pesyabTarte urpbl aTHX CHA M BO3HHMKAeT KOHBEKTHBHOE
ABHzKEeHHEe 06beMOB KUAKOCTH. B aToM «TaHIe» 06beMOB KM/l -
KOCTH, COZlepzKallieM GOABIIIOE KOAUYECTBO MOAEKYA, He TIpH-
HUMAIOT y4aCTHsl H3BECTHbIE B (PUSHKE CHAbI ME:KMOAEKYASP-
HOTO B3aUMOJEHCTBHS, TaK KaK OHH JEUCTBYIOT Ha OYeHb Ma-
Abix paccrosiausx (nopsiaka 10~ merpa). Kousexims e B aTom
OTIbITE BOBHHKAeT B MPOCTPAHCTBE, pasMepbl KOTOPOTO B Je-
CSATKH MHAAMOHOB pa3 GOAbIIIe.

[ Torpo6yem B3rAsHYTb Ha SIBAHHS Xaoca M MOPSZKA TAA-
3aMH MHUHHATIOPHOTO HabAIOZaTeAs, TIOMEIIEHHOTO B 06beMbl
Vau Vs suakoctu (puc. 548) B yCAOBUAX XaOTHIECKOTO JIBHU-
:kenus rasa (puc. 54a). Habaogatean crpout ceou cy:xae-
HHs1, HAOAIO/Ias 3a OKPY2KAlOILeH Cpezioi, OH He MOKET Orlpe-
ZeAUTb, B KakoM obbeme — V, uau V; — oH HaxozuTcs, Tak
KaK BCe, YTO OH BUJMT, O/IUHAKOBO. Y HabAlOZaTeAs HeT Jpy-
MX BO3MOZKHOCTEH BOCIPHHHMATb MPOCTPAHCTBO. Ficau Takas
cucTeMa nepeizieT k cayyato (puc. 546), Korza BOSHHKAIOT TOKH
KOHBEKIIMH, TO T0 XapaKTepy BpaieHusi (10 4acoBo# CTpeAke
HAM TIPOTHB) OH OmpeeAuT stueiiky V, uau V.

Bosuukaer Bonpoc, KakoB e MeXaHH3M COTAACOBAHHOTO
(cuHepreTHYECKOr0) B3aUMO/IEHCTBHSI MOAEKYA Ha PaCCTOSTHH -
SIX, B IECSITKH MMUAAHOHOB pas3 TPEBbIIAIOIIMX PACCTOSHUS Me2K-
MOAEKYASIPHBIX B3aUMOZEHCTBHI?

B konne 80-x rozos XX Beka aToT npowecc yzaroch cMoze-
AMpoBaTh Ha KommbioTepe. | [py ogHuX 1 Tex ke ycAoBUAX U TpH
PaBHOCTH TEMIIEPATYp, COOTBETCTBYIOILEH HEKOTOPOMY KPHTHYEC-
xomy sHadennmio AT = AT, Bceraa BosHHKara KOHBEKLMOHHAS
KapTHHA, B KOTOPOH sMeHKM BPallaAMChb B pas3Hble CTOPOHBI
(puc. 546). Oauako, ybeauTeAbHO OTBETHTb Ha BOIPOC, KTO
BDBITIOAHSET POADb «JIHPHKEpa» B 3TOM «TaHIIE», TTOKa He YaA0Ch.

MozxH0 66100 6bI IPUBECTH M APYTHE TIPUMEPDI, KOTZAA CO-
BOKYITHOCTb 4aCTHI NPeBPAIlaeTcsi B CHCTEMY, UMEIOIIYIO

Wspareanctso «BECbhb» — JOBPBIE BECTHU
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CBOMCTBA, CBA3aHHbIE C KOHBEKTUBHBIM B3aHMO/IEHCTBHEM. OTOT
3(P@PEKT MOKHO IIPEeICTaBUTh KOAMYECTBEHHO B BHU/Ie 3aBUCHMOCTH
noToka TernAoTel ¢ Br/m ot pasnoctu temmepatyp AT na
naactunax. [ Ipu AT > ATKP TIPOMCXO/IUT Pe3KHE H3AOM 3TOH
3aBHCHMOCTH, B CHCTEMe HadHHAeTCs CTPYKTypoobpasoBaHHe,
TOSIBASIIOTCS] KOHBEKTHBHbIE STMEHKH, U TENAO HHKHEH MoBepX-
HOCTH HauMHAeT HHTEHCHBHO MepexouTh K BepxHeH (puc. 55a).
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Pvic. 55. 3aB1crMocTb TENnnoBoro Notoka g -—
m2c

0T pasHocTy TemnepaTtyp AT Mex Ay nnacTruHamu.

B aTux ycaroBusAX :kuzKocTb HauMHAeT 60Aee HHTEHCHBHO
3KCIIOPTUPOBATb DHTPOIIHIO.

Jlo sroro orrok surpormu (A S) xommencupoBacs ee
npoussozcTBoM (AS) 3a cueT BHYTPEHHErO TPEHHs U TENAO-
nposoauocty. | locae nepexoza Touku ATKp OTTOK 3HTPOIUH
HaYMHAeT CYIIECTBEHHO MPEBOCXOJHUTb ee TIPOU3BOJACTBO, H B
CHCTeMe BO3HHKAIOT HOBbIE CTPYKTYPbI: Y COBOKYITHOCTH Yac-
THII BOSHHKAIOT HOBble CBOMCTBA, OTCYTCTBYIOIIME y €€ dAe-
MEHTOB. JTH CBOHCTBA Ha3bIBAIOT CBOHCTBAMU KOOIEPATHBHO-
CTH, UAH KOT€PEHTHOCTH.

Apdext Denapa MoxHO Tak:e HABAIOZATD B CAEAYIONIEM
OTIbITE: B HETAYOOKMH COCYZ TOMEIAlOT PaCTHTEABHOE HAH CH-

7 Ha nopore Toukoro Mupa
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AMKOHOBOE MacAO M paBHOMEPHO I0/I0TPEBAIOT ero cHusy. Bos-
HHUKaeT PasHOCTb TEMIIEPATYP MENKAY BEPXHEH W HHU:KHEH M0~
sepxroctsamu Macaa. [Ipu AT > AT posunxaer konsexkuns n
B 2KH/IKOCTH TOSIBASIIOTCSI TIDAaBUAbHbIE T€KCArOHAAbHbIE sYeH-
ku (puc. 556), To ecTb onaATh BosHuKaeT nopagok [45, 80, 82,

85, 87].

TypbyneHTHOCTb

[ Ipoanarusupyem eire pas nporecc nepeHoca TeMAOTbI MEKY
HarpeThIMU AACTMHAMH U 3a/1a/IAMCSI BOIIPOCOM, UTO TIPOM30H -
Zet B cayyae, korza mopor crpyktypupoBanus AT = AT
TIPEBbILIEH, a PA3HOCTb TeMIIEPaTyp MPOJAOAZKAET BO3PAcTaTh.

MBIT TOKa3bIBaeT, YTO MPH HEKOTOPOM 3HaYeHHH
AT > AT 1 sueiikn Benapa npogonxaror cymecrsosars, oz-
HAaKO, HEKOTOpbIe HX XapaKTEPUCTHKU HAYMHAIOT MEHSTbCS.
OxkasbiBaeTcs, uTo MOCAe TIEPEX0a Yepes BTOPOe KPUTHYECKOE
snauenne AT ,2 Bo3HUKaeT HOBDII1, Tak HA3bIBAEMbIH TyPOYACHT-
b, pexkuM. OH XapaKTepH3yeTCsl TeM, UTO MaparNeAbHOE Te-
YeHHe KUAKOCTU B BaAax (AaMHHApHDBIH pekUM ) HauMHAeT pas-
MbIBaTbCSl U TIEPEXOAMTb B HEYTIOPsZIOYEeHHOe BHXpeobpasHoe
nepemernmBanue (Typ6yrenTHbI pezkum ). Ocobennoctu Typ6y-
AEHTHOTO pezKHUMa MOKHO HATASIZIHO MPOZEMOHCTPUPOBATb Ha
rnpuMepe o6TeKaHHsI IIapa UAH LIHAHHZPA.

PaccMoTpuM LMNMHAP, 0Cb KOTOPOro NeprieHanKyspHa ckopo—
CTW v ABWXYyLLencA xuakocT. Ha puc. 56a cxematnyecku no—
Ka3aHbl NMHMKN TOKa XUAKOCTU MPU Masrion CKOPOCTU ee OBUXKe—
HVsA. XapakTep 3TWX NIMHWA 3aBUCKT HE TONMbKO OT CKOPOCTW, HO
1 OT KMHEMAaTUYeCcKom BA3KOCTU v = W/ p (L — BA3KOCTb XUOKO—
CTW, p — €e MNOTHOCTb) 1 0T gnameTpa d umMnuHapa. 3T Ymicna

06beanHsAT B 6e3pa3mepHbin komnnekc PenHonbaca Re = vd ,

KOTOpbIN f6onee nonHo, Yem ofgHa CKOPOCTb, onncbiBaeT Kap'll:’l/l_
HY obTekaHusa umnmHgpa XuMaokKocTblo. WTak, npn MarsnbIX HYmcnax
Re <20 nuHuM Toka CTauyMoHapHbl, TO eCTb HE MEeHAKTCHA CO
BpEMEHEM. Ho nocne Toro, kak CKOPOCTb MPEBbLICUT HEKUIA MO~
por, B cnege 3a YWiMHOPOM MNOABNAKTCA PeUnpKYyNALNOHHbIE
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Buxpu (puc. 566). CTtaumoHapHbIn pexmnm ncyesaeT, ycTynas
MECTO LiernoyKe BUXPeN, BPALLIAIOLLMXCH NONEPEMEHHO TO B OOHY,
TO B Opyryto CTOPOHy. 3TO SIBNEHWE HOCUT Ha3BaHWE BUXPEBOW
nopoxkn BeHapa—KapmaHa. Ha puc. 56 n3obpaxeHa 3aBono—
unst BUXpen Ana pasnumyHbix 3HadveHun 20 < Re < 1068. Mpu
Re > 20 nosiBnsetca napa Buxpen, npu Re > 102 Buxpw ocumn—
nupytoT. Mpu ele Gonee Bbicokom ckopoctu (R > 108) noasna—
eTCsl HeperynspHasa KapTuHa — TypOyneHTHbIN noTok. B nocnep—
Hel MOXHO TakXe YCMOTPeTb MOsiBlIeHWe HOBOWM KapTUHbI ca—
MOOpraHv3auum — nopsigka B xaoce.

0=
— U =

Re=1072

Re=10¢

Puc. 56. PoxpaeHve TypbyneHTHOCTM Npy o6TekaHum wapa
MOTOKOM XMWAKOCTM:

a — laMnHapHoe Te4eHue; 6 — nosiBNeHne oTAENbHbIX BUXPEeV B KOPMOBOM
4acTu; B — pa3BuUTUE BUXPEW; I — pa3BuTas TypﬁyJ‘IEHTHOCTb.



1% = OyneHes I H.

[ Tono6uble neproamyecke IBAEHHS HOCAT YHHBEPCAAbHbIH
xapakTep: caes Denapa—Kapmana moxkuO o6Hapy:kuTb B
CTPYKType 06AAKOB, CO37aBaeMbIX BETPOM Haj TOPOZOM, 3a
Boabmmm kpacupiv nsitHom Ha FOmmurepe [45, 80, 84].

INasep - HenuHelHas

camMmoopraHmn3ywwasaca cunctema

Aasep siBAsieTcst Becbma pacripoctpaneHHbv ripu6opom. B XX se-
Ke €ro CTaAM LIMPOKO IPUMEHATb B Pa3AHYHbBIX 00AACTAX Ha-
yku 1 Texuuku. He 6yzem BaaBatbest B ocobenHoCTH ycTpoiicTBa
aToro npubopa U MPOUCXOASAIINE TaM (PU3UYECKHEe TIPOLIeCChl, a
AMIIb OITHIIIEM HA MPOCTOM IIpHMepe pyOHHOBOTO Aazepa CXeMy

ero pa6otn [45, 87].

Pwuc. 57. Cxema pybrHoBoro nasepa:

1 — kopnyc; 2 — pybuH; 3 — KceHoHoBas
namMna Haka4ku; 4 — nsny4eHve;

5 — koHpeHcaTop; 6 — kntoy; 7 —
VNCTOYHMK MOCTOSIHHOMO HAaNPSAXEHWS.

B kopnyce 1 nomeLueH pybuHo—
Bbll CTEPXEHb 2, HAa OJHOM
KOHLIE KOTOPOro MMeeTcs 3ep—
Kano, a Ha BTOPOM — mMony-—
npospayHoe 3epkano 4 (puc.
57). lNpwn paspsage KCeHOHOBOW
namnbl 3 ocsellaeTcs py6uHo—
BbIl CTEPXEHb, N €8 U3NYyYeHVE
nornowaetcs pybuHom; 3aToT
NpoLECC Ha3blBaeTCA «Hakay—
kom» nasepa. Npouecc pa3pa—
[a@ OCYLLEeCTBMSETCA Mo cregy—
fOLLEN CXEME: MpU 3aMblKaHUK
Knto4a 6 oT CTOYHMKE MUTaHKA
7 3apsixaeTcsa koHgeHcaTop 5;
npy pa3pbiBe 3TOM LENW Npovc—
XOAWT paspag KoHAeHcaTopa,
MMMNYNbCHOE U3NyYeHne KCeHo—

HOBOW Namrbl, U ONpefeneHHbIe AnVHbI BOMH MOrIoLLaoTes pyou—
HOBbIM CTEpXHeM. /13nyyeHune, nornoLeHHoe atomamy py6uHo—
BOr0 CTEPXHS, KaK Bbl 3apsXXaeT Ux AOMOHUTENBHON 3HEPrUen v
NepeBoauT B HEYCTOMYMBOE COCTOSIHYME. [1py BO3BPaLLEHUN K yC—
TOMYMBOMY COCTOSIHUKO MPOUCXOANT U3MyYeHe pyGUHOBOMO na—
3epa, HO yXe Ha Apyrov AfIMHE BOMHbI. [1py OrpaHnYeHHoN MOoLL—
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HOCTM Hakauku nasep paboTaeT Kak rasopaspsigHas namna, To
eCTb MNOrmoLleHne 1 nsnyyeHne pybuHa npovicxogut Gecrnopsi—
[OYHO B pasHbIX AfIMHaX BOSH W B Pa3Hble MOMEHTbI BPEMEHU
(puc. 58). Mpn HEKOTOPOM KPUTUHECKOM 3HAYEHUM MOLLHOCTU
(pyc. 59) pe3ko Bo3pacTaeT MOLLHOCTb Na3epHOro UanyyeHus,
OHO COOTBETCTBYET OAHOW ANMHE BOJSIHbl U NPOTEKAeT B OAHOWM
dhase. [NponcxoanT cornmacoBaHHOE KOOMepaTVBHOE U3My4YeHve
BOJSH, OCYLLIECTBASIETCA MNEPEXOA OT PEXMMAa NamnoBOro Usnyyve—
HWSI K Ta3epHOMY pexumMy (KorepeHTHoe 13nyyeHue), B KOTOpPoM
MHOXECTBO aTOMOB M3My4aeT Ha OfHOM [fIMHE BOMHbI U B Of~

How dhase.
3m

[sS

10¢%c s

a &

T

>

&

N\ ~_ S

(@]

o

T

=1

AN N\ /~ =
NS NS MOLLIHOCTb HAKAYKM

109m \
Pwvc. 58. BonHosble Lyru, Pwc. 59. 3aBuncumocTb
1cnyckaemble ra3opaspsaHom MOLLIHOCTY U3MY4EHNs

namnon (a) n nazepom (6). OT MOLLIHOGTW HaKau4Ku.

VIHbIMK crioBamu, aToMbl, paHee UCMyCKaBLUME BOJIHbI Xa0—
TUYHO W HE38BUCKMO, HaUYMHAIOT UCMyCcKaTb OAMH rPOMafHbIN Mo
ASIMHE Lyr BOMH, COBEPLUAOLWMIM Kak Gbl OQHO KONNEKTMBHOE
ABUXeHne. B 3ToM cocToWT CyLLHOCTL KOOMEPATMBHOMO NMPOLEC—
Ca 1 NPOVCXOAALLEN CaMOOpraHM3aLum.

Zlo paspabotku rasepa B 1960 rozy Bce zoctymnubie yero-
BEYECTBY MCTOYHHKH H3AYYEHHs B YAbTPapUOAETOBOH, BH/IHU-
MOH U UH(PAKPACHON 0OAACTSIX CIIEKTPA OBIAM HEKOTEPEHTHBI.
OrmeTum 0cO6€HHOCTH Aa3€pPHOTO HU3AYHUEHHS:

MOHOXPOMATHYHOCTb (0/lHa-Ee/IMHCTBEHHAS IAUHA BOAHDI);
BbICOKAsl BpEMEHHas U MPOCTPAHCTBEHHAs! KOTePEeHTHOCTD
(u3Ay4eHME IPOUCXOAUT B OZHOU (pase);
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6OAbIIIasi MHTEHCHBHOCTD; Y30CTb My4dka (HH3Kast pacxoau-

MOCTb) — HaIpHMep, Ha PACCTOSIHUH OT 3eMAH 110 J\yHbI B

360 000 xm pacumpenue myyka COCTaBASIET BCETO 3 M.

[enepaniust KorepeHTHbIX H3AYUEHHH IPOU3BEAA PEBOAIOLIHIO
B HayKe M TeXHHMKe. DbIAO MOKa3aHO, YTO 3TO SBAEHHE MOZKHO
paccMaTpHBaThb KaK CBOEro poZa MPOLecC CaMOOPTaHH3alMH,
BOSHHKAIOIIHI MPH HEPABHOBECHBIX YCAOBHSIX.

Peakuuns benoycoea—XXaboTuHckoro

3ameueHo, YTO BZAAM OT PABHOBECHSI MOTYT BO3HHMKATb HE TOAb-
KO MPOCTPAHCTBEHHbIE, HO U BpeMeHHble cTpyKTypbl. | losiBae-
HHE KOAeOAHHH U BOAH 6bIAO OOHAPYKEHO B XUMUYECKHUX JIHC-
cunatuBHbIX cucteMax. Oco6eHHO APKO ITOT 3PPEKT MPOABUACH
B TaK HasbiBaeMo# peakimu Deaoycosa—la6otunckoro: B cra-
KaH HaAMTa HeKas PO30Basi 2KH/KOCTb, U3 TTHIIETKH B HETO Ka-
naiot apyryio, 6ecusernyio. CriycTss MUHYTY pacTBOp B cTaka-
HE CTAHOBHTCS TOAYObIM, €Ille Yepe3 MHUHYTY *KHIKOCTb BHOBb
okparuBaeTca po3osbiM U Tak garee (puc. 60). Bosuukaror
KaK 6bl XUMUYECKHe Yachl. JTo siBAeHHe 6b1A0 oTKpbITo B 1951
roay xumukoMm-skcrepumentatopom b. I'1. Beroycosbiv, 3a-
BeZylomuM AabopaTopuel B uHcTuTyTe Duopusuku AH
CCCP. T'lozznee, B 1959 rozy nayublii cOTPyAHHK TOTO 2Ke
unctutyta A. M. tKa6otunckuii zetarbHo usyuna aty peak-
MO M ZaA ee KauecTBeHHoe obbsicHenue. MaTemaTuyeckoe

"?‘\

Havano 1 MUH 2 MUH 3 MuH

Puc. 60. Cxema peanusaumnm XMM14eckmx 4acos.
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MozeArpoBanue 1mozo6HbIx npouecco B 1970 rogy nposea B
Anraun npogeccop Iblopunr. 3a cOBOKYITHOCTb MCCAEZOBA-
Hull peakuuil paccmatpusaemoro tuna b. 1. Beaoycos u
A. M. tRa6orunckuit 6b1au yaocroenst 8 1980 rogy NAenun-
ckoit npemuu [45, 87].

Bepuemca k zaabuedimum pab6oram bB. 1. Beroycosa,
A. M. Ka6otunckoro u ux nocaegosarereit. Cmena upetos B
CTaKaHe TIPOZIOAZKAETCs IAUTEABHOE BPeMsl: PO30BbIH, TOAY60H 1
TaK Zjaree C epHOZHYHOCTbIO, paBHOM ozHOM MunyTe (puc. 60).
[ Teprioguueckuii mpouecc npekpaiiaeTcs B KOHIE KOHIIOB U3-3a
HEO06PATHMOCTH PAcX0/I0BaHMsl 6eCLIBETHON KHAKOCTH (6poM-
HOBATOH KHCAOTBI).

Kaborunckuii onucar MUPOKUE KAaCC XUMHIECKHX BOA-
HOBBIX SIBAEHHH, B KOTOPbIX HaBAIOZIaAaCh MPOCTPAHCTBEHHO-
BpEMeHHas YIOpsAA0YeHHOCTb. | [pi aTOM 6bIAM pearrsoBaHbI
KaK OZHOMEPHbIE PeaKLIHH B TOHKHX TPyOKaX, TaK U AByXMep-
Hble nporiecchl (TOHKHE CAOM PACTBOpa MeKAY MAACTHHAMH ).

Ha puc. 61 nokasaHo
pa3BuTMe BOMHbI MpwU
MIoCKoM peanusaummn aB—
nenua. CHavana (a) Bo3—
HVKaeT ueHTp 7 nameHe—
HWA OKpPacKwW, OH MOsIBMS—
eTCA M3—3a JioKanbHOoWn
thnykTyaumm KoHueHTpa—
LMK1; ogHOBpeMeHHo (6)
BO3HWKAKT N HOBbIE KOH—
LEHTPALUMOHHbIE LIEHTPbI
2 1 3, nocnegHvue notom
MOryT 6bITb MOrNOLLEHbI
(B) BonHamu ot ueHTtpa 1
1 crnocobcTBoBaTh pas—

BUTWIO (r) BonHoBOW KoH—  Puc. 671. lMNocnenosaTenbHble kagpbl
LIEHTPALMOHHON CTPYKTY— BOSTHOBbIX XMMWUYECKMNX NPOLIECCOB
pbl 4. BoamoxeH Bapu— B TOHKWX CTEK/IaX:

aHT (g n e) noaBneHus a — NosiBNEHNE BEOYLLIErO LIEHTPa;
Gonee CROXHOM KapTUHbI 6 — HEeCKOmnbKO LIEHTPOB; B — POCT

ueHTpa 1 3ac4et2n 3;
0T MHOIUX Ha4anbHbIX  r—goaHMKHOBEHME CYMMapHOr0 LIEHTPA;
LIEHTPOB. A v e — fganbHenLwmnn Xxoq npowecca.
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Mo:xHo nokasaTb, 4T0 IPOCTPAHCTBEHHO-BPEMEHHAs yCTOH-
YUBOCTD TO//IEPIKMBAETCA 34 CYET OTTOKA YHTPOIUU U3 CHUCTE-
mbt. [ Ipu aTOM MoryT 06pasoBbIBaThCS CIIHpaAbHbIE BOAHDI, OHH
HOCST HasBaHHe peBepbeparopos. laxoro Tuna obpasoBanus
ZIOBOABHO YacTO BCTPEYAIOTCs B GHOAOTHUECKHX CHCTEMAX, Ha-
MpUMep, B CTPOEHHH AHMIIAHHUKOB. DoAbIION BkAaz B usyde-
HHe 9TUX rpolieccoB BHec Heabruiickuit pusuk M. [ Ipurozxun,
koTopbiil B IMezkyHapoAHOM HHCTHTYTe (DUBUKU U XUMHH YC-
TAHOBHA CBsI3b M€Ky (PUBMKO-XUMHUYECKHMH TIPOLIECCAMH B
OTKPBIThIX HEPABHOBECHBIX CUCTEMaX U OUOANOTHYECKOH YIIOPS -
aouennoctbio [80, 81].

OcHoBHOe BHMMaHHE B CHHEPTeTHKE YAEAETCsS aHAAM3Y He-
AMHEHHbIX MPOLIECCOB Pa3BUTHUsI. -3aMeTHM, 4To paHee (B repHos
MH/IyCTPHAABHOH LIMBUAM3ALIMH) OCHOBHbIE PE3YAbTAaTbl GbIAH
TIOAYYEHbI JASI CHCTEM, HAXOZSILMXCS B YCAOBUSIX, OAMBKHX K
PaBHOBECHIO. |aKue cHCTeMbl 0ZIHO3HAYHO PEArHPYIOT HA CHAb-
Hble BO3MYILEHHsI, BO3BPAIIasiCh K COCTOSHUIO PABHOBECHSI.
MaremaTuyeckuit anmapaT 6bIA IPHCIIOCOOAEH AAST O6CAYZKH-
BaHHsl CHCTEM, SBOAIOLIUA KOTOPBIX TIPOTEKAET JOBOABHO CIIO-
KOMHO, B MaTeMAaTHKe TOCIIOZCTBOBAAN AMHEHHbIE YPAaBHEHHSL.

Ho npu yaarenun Takux cucTeM OT COCTOSIHMSI paBHOBE-
cust, IpH O6MeHe UX C OKPY?KAIOIIeH CPelor SHeprheH, Bellle-
CTBOM M HHPopManued (OTKPbITbIE CUCTEMbI) OAOZKEHHE Kap-
AuHaAbHO MensieTcst. VIl mepexoaum B MHOH MUp, Tz TOCTIOz-
CTBYET HEYCTOMYUBOCTD, MaAEHIIIHE (DAYKTYAIIUH He TacsTcs, a
HAYMHAIOT pacTH, 0Opasysl HOBbIE CTPYKTYPbl, BOBMOKHA II€-
PECTPOUKA BCEH CHUCTEMbBI U €€ MOBEJEHHs, TO €CTh CLIEHAPUH
SBOAIOLIMM CTaHOBSITCS HEOJHO3HA4YHbIMH. B Takux cucremax
BO3MOKHbI 3(P(EKTbI COMAACOBAHHs, KOTZAa YaCTHUIIbI KaK Obl
YCTaHABAMBAIOT CBs3b JIPYT C PYTOM Ha GOABIINX PACCTOSHU-
SIX, 3HAYUTEABHO TPEBBIIIAOIINX, HATIPUMED, JEHCTBHE ME:K-
MOAEKYASIPHBIX CHA.

Takoe rkoomepaTHBHOE corracoBaHHOE MOBEJEHHE MOKHO
BCTPETUTb B CHUCTEMaX, OOPA30BAHHBIX M3 MOAEKYA, KAETOK,
HEHPOHOB, COLIMAAbHBIX TPYII U TaK aiee. JTO MO0PaBUTEAb-
HO€ sIBAE€HHE IIPUBOZHUT K 0OPA30BAHHIO BBICOKOYIIOPSAOYEH-
HBIX CTPYKTYP M3 3apOJBbIIIEH, HAXOJAIIMXCS B XaOTHIECKOM
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cocrosinuu. MccaezoBanue npolieccoB 9BOAIOLIHH, TIPHBOZSAIINX
K TaKOMy COCTOSIHHIO, IIPOBOZUTCS B CHHEpTeTHKE.

Mue kaxercsi, 9To 371€ch yMecTHO 6yzieT TIPHBECTH OIIpe-
aerenue cuctembl, ganHoe gusuororom [1. K. Anoxunbiv:
«Cucremoit MO2KHO Ha3BaTh TOABKO TaKOH KOMIIAEKC M36Hpa-
TeAbHO BOBAEYEHHbIX KOMIIOHEHTOB, y KOTOPbIX B3aUMHOE ZleH -
CTBHE M B3aUMOOTHOIIIeHHs puHUMatoT xapakTep BsaumoCO -
ZleHCTBHS] KOMIIOHEHTOB Ha TIOAy4eHHe (PUKCHPOBAHHOTO MOAE3-
HoTo pesyAbTata». HlubiMu croBamu, B aTOM Onpeserenuu 3a-
AO2KEHO CBOMCTBO CHHepreTHuHocTH aAeMenTos [ 88].

EanHcTBO Npoueccos
camoopraHusauumn B Mpupoge

Kapruna mMupa, aukryemas kaaccudeckol HayKoH, BesieT CBOe
Ha4aAo OT AAMAACOBCKOro geTepMuuusMa. OHa HCKAIOUAeT cAy-
4alHOCTb KaK HEeYTo BHellHee, HecymiecTsenHoe. | [pouecco B
MHpe MPeJCTaBASIOTCS €10 Kak 06paTHMble BO BPEMEHH, Tpet-
CKasyeMble U peTpocKasyeMble Ha HE0G03PUMO GOAbIIHE TIPO-
MEe?KyTKHM BPEMEHH; SBOAIOLHMS pacCMATPUBAETCS Kak MPoLecc,
AMIIIEHHbIH OTKAOHEHHH, BO3BPATOB, M0604HbIX AuHMH. Bee aTo,
no 3ameyanuio | [purozxuna, BHIASZUT MOYTH KaK «KapHKATY-
pa Ha aBoAroumio» [80].

Cunepreruka cosaaer HoBbiit 06pas mupa. Ona ocHoBana
Ha UJIESIX CHCTEMHOCTH H HEAOCTHOCTH MHPA, TO €CTb B HeH MpH -
CYTCTBYIOT HZleH OOIIEro 3aKOHa, OBIIEro IMyTH, KOTOPOMY CAe-
ZlyeT Kak Becb MHp B LIEAOM, TaK U 4eAOBeK B HeM. B Heli paccma-
TPHUBAIOTCs OOIIME 3aKOHbI PA3BUTUsl BCEX YPOBHEH, HE TOABKO
MaTepHaAbHbIX, HO U AyxoBHbix. CHHepreTHKa CBsi3bIBaeT Xaoc
¥ opsiZoK. [akoit moaxoz, s 66l Zazke CKasa, TAKOE MbIIIAEHHE
xapakTepHo ZAs Bocroka. Y Banaza ke B3sATbI Tpa MMM aHANH -
3a, OIbIT, MATEMATHYECKOE MOZIEAPOBAHHE U IPYTOE. 3auMCTBO-
BaH TaK:ke OOIIMH TPMHLIMIT [TO3HAHMUs, KOTOPbIH HAYHHAETCS C
KaueCTBEHHOTO OIMHCAHHs! MPOLIECCa, 3aTeM C MOMOIIbIO (yH/a-
MeHTaAbHbIX HZIeH U 3aKOHOB YCTaHABAMBAIOTCSI KOAHUECTBEHHbIE
CBSI3U Ha CEMAHTHYECKOM YPOBHE, a BEPIIMHOM MO3HAHHsS CYH-
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TaeTcsi MaTeMaTH4eckoe MozeAupoBanue npouecca. Cunepreru-
Ka U3y4aeT PeMMyIeCTBEHHO HEAMHEHHDbIE TIPOLIECChl, KOTOPbIe
ZLASL CBOETO OTIUCaHUsl TPEOYIOT UCTIOAb30BaHHUsl HEAHHEHHDIX ypaB-
HEHHH, MMEIOIINX HEeCKOAbKO pentenui. VIHomecTBy perienuit
COOTBETCTBYET MHOKECTBO ITyTeH SBOAIOLIMH, OTCIOZA MHOTOBa-
PUAHTHOCTb U aAbTEPHATHBHOCTb ITyTeH SBOAIOLMH, ee Heobpa-
tumoctb. Heuro nogo6uoe paccmarpusaercs B nayke 06 un(op-
MalH. 3aMeTHM, YTO OTZEAbHbIE BbIBOJIbI CHHEPTETHKH H TeO-
puH UH(opMaluU nepekAukaioTcsa (cum. masy 16).

Pycckuit ecrectBoucnbitateab B. WM. Bepnaackuit Beea
BeCbMa eMKOe TIOHATHE «3IMIIMPHUYECKOro 06061IeHus». ITO
Cy6beKTUBHASI HHTEPIIPETAllMsl I03HABAEMOTO, TO €CTb JOCTYTI-
HOTO HabAIO/IEHHIO; AMOO e HEKOTOPOE YTBEPzKAEHHE, KOTO-
poe He TIPOTHBOPEYUT HareMy ornbiTy [61].

Boabinoe uncao nabatogaTeeit u MHCTpyMeHTapHs!, KOHEYHO,
TIPHBOZIMT K CaMbIM Pa3HbIM [IOHMMAHHSAM M TOAKOBAHHSIM, K CIIO-
pam. Ho 310 He Tak yzx 1 mroxo. CoBokynHOCTb yMOB — KOANEK-
TUBHBIH HHTEANEKT — /IaeT HEKOTOPbIH OBIIUH BEKTOp, TIPHOAH-
»KaeT HaC K MHOTOMEepHOMY Tpe/ICTaBAeHHIO KapTHHbl Vupa.

B ocnose noctpoenus copemennbix B3rasizos Ha I [pupo-
Iy AexuT yTBep:kenue (ammupuueckoe obobienue): Beeren-
nast (Mup, [lpupoza) npeacrasaser nexyro eaunyio cucremy,
TO €CTb BCE €€ DAEMEHTbI TaK HAM HHaye CBA3aHbI Mezk/1y co6010,
H YEAOBEK SIBASIETCS] HEOTbEMAEMOH YacTbIO 3TOH CHCTEMBL.

[ Ipu usyyenun cBOHCTB KOHKPETHOrO O6'bEKTA UCCAE/IOBA-
TeAb CTaAKMBAETCsl C IPOOAEMOH BbIZIEAEHHS] O6bEKTa, €ro AO-
karusauud. | [pu o6braHOM X0z€ HccAesoBaHHsI 06BEKT pac-
CMaTpPHBAeTCsl Kak O6beKTHBHAsI PEaAbHOCTb, CYIIECTBYIOIIAst
HE3aBHUCHMO OT HabOAIOZATEAs.

Mo:zxH0 B3rASIHYTb U 10-MHOMY: BCE TO, YTO ZOCTYITHO Ha-
11eMy HaOAIOZIEHHIO, TIPeACTaBASIET COOOK0 CUCTEMY, a 3HAYHT U
HabAl0laTeAb TO:Ke MPUHAJAEIKHT ITOH CHCTEMe, KaK ee
DAEMEHT.

BameTum, 4To UsyUeHHe cHcTeMbl BeenenHas npoucxogut
MBHYTPH, U HAOAIOZIEHHSIM JIOCTYIIHO AHIIIb TO, YTO ZOCTYITHO.

OTU 3aMeyaHHsl TI0-HOBOMY OTIPEAEASIOT MECTO HCCAEJO0-
BaTeAss U ero BO3BMO:KHOCTH To3Hauus mupa. | locroponuero
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HaOAIOZATEAS TIPOCTO HE CYILIECTBYET, 9TO — abCTpaKIysl, KO-
TOpas JaAeKo He BCerza cripaBeanBa. Mubivu caoBamu, npun-
OHUMHAAbHO HEBO3MOXKHO OTJEAHUTDb HCCAEJO0BATEASA OT 06b-
exTa uccaegosanus. 13 atoro nonoxenus caeayer BbiBOZ,
yro Her HU A6cortoTHOro HabAozaTeAst, HU AGCOAOTHOH UC-

Tunp [43, 44].

Cxema JIBOJIOLNOHHOIO0 npouecca

Panee Mbl paccMaTpuBaAu YHHBEPCAABHYIO CXEMY 9BOAIOIIH-
onnoro nponecca (puc. 1). Ha nayarbnom arane passutus (ot-
pesok AB) npoucxoaut meareHHOE M3MeHeHHe CBOMCTB CHC-
tembl. CuTyanus npesckasyema ¢ TOYHOCTBIO /10 CAYYaHHbIX
(AYKTyallui — IITyMOB, He MEHSIOIIUX XapaKTepa pasBUTHSL.
B kakofi-To momenT B (Touka 6upypKalMy ) MAH BHEIHHE BO3-
ZeHCTBHSI ZIOCTUTAlOT KPUTHYECKOrO 3HAYEHHs] UAH MPOHCXO-
JUT HAKOTIAGHHE U 06'beIMHEHHe BHYTPEHHHX BO3EHCTBHH, PH
KOTOPBIX MapaMeTpbl CUCTEMbI HAYHHAIOT ObICTPO H3MEHSTHCS;
paHee CTaGHAbHOE COCTOSIHHME TepsieT YCTOHYMBOCTb U BO3BHH-
KaeT BO3MOKHOCTb pasHbix myTel passutua BC, BD, BE...
HeycroiunBocth mpu aToM 03Ha4aeT, U4TO (PAYKTyaLMH Mepe-
CTalOT 6bITb MPOCTO «IIYMOM» M TIPEBPAIaioTCs B (PaKTop,
HAINPaBASIONIUH TAOGAABHYIO SBOAIOLMIO CHCTEMbI. leMH ke
COBBITHSIMH, TEMH 2Ke (PAYKTYALMSAMH BIIOAHE MO2KHO MpeHe-
6peub, €CAH CHCTeMa YCTOHYHBA, HO OHH MOTYT CTaTh CYILECT-
BEHHbIMH J[Asl HEYCTOUYHBOH CHCTEMBI.

Cpeau pasauuHbIx BeTBeH SBOAIOLHMH TI0CAE TOUKH GUPYp-
kauuu B ecTb TpaexkTopusi (MAM ZOCTAaTOYHO y3KMH KOPHUAOP
TPaeKTOPHH ), KOTOPasi OTAMYAETCS] CPABHUTEABHO JIOATOH YC-
TOHYMBOCTbIO M KaK 6bl TPUTATHBAeT K cebe Bce MHOZKECTBO
TPAEeKTOPUH CHCTEM C Pa3HbIMH Ha4aAbHbIMH COCTOSIHUSMH. OTH
TPaEeKTOPHH HOCSIT Ha3BaHHE aTTPAKTOPOB (3TO CAOBO MO2KHO
THepeBECTH Kak «1leAb» ). Fcau cucrema nonazaet B 3TOT KOpH-
nop (KoHyC) TpaeKTopuii, TO OHAa HEU3GEHKHO SBOAIOLMOHUPY -
eT K 3TOMY OTHOCHTEAbHO YCTOHYHBOMY COCTOSIHHIO. ATTpak-
TOP MOXKHO TaK:Ke OTPeJEAUTb KaK aCUMITTOTHUECKUH TIpesieA
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(cnycTst GeckoHeUHbIH TIPOMe2KYTOK BpeMeHH T —> ©0) pelle-
HHH, TIpeZieA, Ha KOTOPbIH He OKa3bIBAIOT IPSIMOTO BAHSHHS Ha-
yanbHble ycAoBusi. VlaTemaTHueckoe omucaHue MPOLECCOB B
TaKMX CHCTeMax TpebyeT MPHUMEeHeHHs] HEAHHEHHbIX ypaBHEHHH.
3-3a BeposTHOCTHOrO XapakTepa 6H(YPKALIMOHHDBIX TIPOLIEC-
COB DBOAIOLIMSI HE MOKET UMeTb 06paTHOTO X04a. JTO MPUBO-
ZUT K HeOOPATHMOCTH He TOABKO SBOAIOLMH, HO H BPEMEHH.

B sakarouenue noguepkuem, 4To CAy4aHHOCTb — 3TO TBOP-
yecKoe, KOHCTPYKTHBHOe Hauaao | [pupozp, crioco6Hoe BbiBe-
CTH CHCTeMy Ha aTTPaKTOp, Ha OZHY M3 HOBBIX COOCTBEHHbBIX
CTPYKTYp Cpezibl, KOTOPasi OTBEYAET ee BHYTPEHHEH TeHAeHIIHH.

. Tlpurozxun u H. H. Moucees cpopmyanposaru npus-
IIMIT BOAIOLIMH CHCTEM: €CAH 3aKOHbI coXpaHeHusi (Marepuu,
dHEPTHH, MMIIYAbCa) JAONMYCKAlOT HECKOABKO PAaBHOBECHDBIX
cocrosinuii (pemennii), TO PeaAusyeTcsi COCTOSIHHE JBHzKE-
HUSI, KOTOPOMY OTBEYaeT MHHHMAAbHbIH POCT SHTPOIMHUH.

M3 r0:1M 06111y10 CXeMy 9BOAIOLIMOHHBIX MIPOLIECCOB, CIIPa-
BEJAMBYIO ZIASl BCEX TPeX YPOBHEH OpraHH3alMi MaTepHaAbHO-
ro Mupa — HezkuBOH (KOCHOH) MaTepuH, *KHBOTO BelllecTBa H
ob1iecTBa. 3amedaTeAbHO, YTO MPOLECChl 9TH B CHAY €CTECT-
BEHHbIX 3aKOHOB Pa3BHTHsI HAIIPABAEHbI B CTOPOHY YCAOKHE-
nust opranusauuu | [pupoapt u pocta pasHoobpasus ee Gpopm
(mopgorenesa). /laa onmcanus mpolecca camoopraHH3aLHHU
YZI06HO HCIOAb30BaTh A3bIK JAPBUHOBCKOM TpHa/bl: H3MEH~-
YHBOCTb, HACAEJCTBEHHOCTDb, 0T6OP.

Hosble kauecTBeHHbIE OCOGEHHOCTH CHCTEMbI MOSIBASIOTCS
6Aarozapst usmenunBocth. | locreanss BbisbiBaeTcs cToxacTHY-
HOCTbIO, CAy4aHHbIMU H3MEHEHHSIMH B CHCTEME, BOSHUKHOBEHH -
eM (aykryauui. | [puseennbie TepMuHb! HeckOAbKO OTAMHAIOTCS
110 CO/lep2KaHMIO, HO BCE OHH TIPUTOZHDI IS BbIBACHHUs TIPUYH -
HbI TOTO SIBA€HHs, KOTOPOE Ha3bIBAIOT H3MEHYHBOCTDIO.

Jlaree B Mupe 1apcTBYIOT NpuUHLMIBI 0T60pa, MO3BOASIO-
1IMe BbIOPATh U3 BO3MOKHBIX BUPTYAAbHbIX COCTOSIHMH HEKO-
TOpOe MHOzKeCTBO AomycTumbix. K uncay npasua or6opa, npez-
Jle BCero, OTHOCSITCS] 3aKOHbI COXPaHEHHs], 3aKOH POCTa SHTPO-
MUK B M30AHPOBAHHOM CHCTeMe U HekoTopble apyrue. Mubmvu
CAOBaMH, 3aKOHbI 0T60pa — 9TO 3aKOHbI (PUBUKH, XHMHH, 6GHO-
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AOTHH, 3aKOHbI 0OII[ECTBEHHOTO PAa3BUTHS, KOTOPbIE U3 BUPTY -
AAbHbIX JIBUXKEHHUH OTGHPAIOT Te, YTO Mbl HAOAIOZAEM.

Bo Bceaennoii rocroactByer HacAeZCTBEHHOCTb; HACTOS-
ee u Gyayiee 3aBUCAT OT MPOIIIAOTLO.

[ Ipunuunb: oT60pa gomyckaloT cyiiectBoBanue 6udypka-
MU, TO €CTb BO3MO:KEH I1€PEX0/l 0ObEKTAa BO MHOKECTBO HO-
BbIX COCTOSHUH. JTO TPUBOAUT K MPUHIMITHAABHON Hempez-
CKa3yeMOCTH DBOAIOIIHH.

[ Tocaeanue amnupuyeckue 060611eHHsT IPAKTHIECKH COB-
MaZlaloT C JaPBHUHOBCKOH TPHAZOU — HM3MEHYUBOCTb, HACAEJl -
cTBeHHOCTb, 0t60p. | loguepkuem, uTo npuBeaeHHbIe aMIUPH -
yeckre 0600IIeHHsT CIIPABEJAUBDI ZIAsl TIPOLIECCOB, MPOTEKA0-
IIMX B HE?KMBOM, *KHBOH HPHPOJe U B obiuecTse.

B passusatoineiics cucteme Beerzia CylecTByeT 3aBHCHMOCTb
OT MPOIIIAOTO, TO €CThb OT HEro 3aBHUCAT KaK HACTosilee, TaK U
6yaymee. DTy 3aBUCHMOCTb MO2KHO YCAOBHO Ha3BaTb HACA€J-
CTBEHHOCTDIO CHCTEMbI, OHA CBsI3aHa ¢ HamMATbIo. | JamMaTb, kak
[IPaBHUAO, OTPAHUYEHA, HO MOKHO I[IPUBECTH IIPUMEPbI KPAHHUX
COCTOSIHUH, TO eCTb GECKOHEYHYIO U HyAeBYI0 aMaTb. B aetepmu-
HHPOBAHHbIX CUCTEMaX MaMsITh OECKOHEUHa: 3/1eCh HaCTOosIILIee OIl-
pezeasieT 6yzyiee, a npominoe — Hactosmiee. Hanpumep, apu-
?KEeHHe TIAAHET U BooOIle HebecHasi MEXaHHKa — CHCTeMa ¢ Hec-
KOHEUHOH NaMATbIO, XOTS Obl HA KOHEUHOM HHTEPBAAE BPEMEHH.

Manas namarb xapaktepHa AAsi TypOyAEHTHBIX TOTOKOB U
BUXpEH — [0 3aJlaHHOMY PacCIpeZleAeHHIO BUXpeH B TypOy-
AEHTHOM IOTOKE HEAb3s1 HapHCOBaTb KAPTHHY IPE/IIECTBYIO~
mero coctosiuust. JlAst 3THX cAydaeB mamsTb MpHUOGAMZKAeTCs K
aynmo. [ Ipumep cucrempl ¢ orpanuuenHol mamsTbI0 — MOroO-
aa. Ona «IOMHHT» CBOE IMpeJIIeCTBYIOIee COCTOSHHE He 60-
Aee ABYX-TPEX HEJEAD.

Hogas TengeHuus ynpaeneHus. Mamatb cuctemsl

B pearbubix cuctemax pesonancHoe, mycTb Aaze caaboe, BO3-
ZIEACTBHE TIPUBOJUT K GOAbIIEMY 3P(EKTY, YEM CUABHOE, HO HE
COTAACOBAHHOE C CUCTEMOH.
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Tpaguuponnpiii («AuHeHHDBIH» ) B3rAA Ha MPOBAEMY YII-
paBAEHHs] CBOAMTCSA K TOMY, YTO YeM GOAbIIIE BAOKHIID (3Hep-
MM, MaTePUAAbHbIX CPEJICTB, HEPBOB H TaK Jlaiee), TeM GOAb-
11e oTzava.

CunepreTHka MpernogHOCHT HaM HOBbIH MOAX0J K MPobAe-
Me yTIpaBAEHHsI: Ype3MepHast [IEHTPAAHBALMSA MOKET IPHBECTH
K HerpesCcKasyeMbIM MOCAEJCTBUSM, K KPUSHCY, TaK KaK Cy-
1IIECTBYET MHOTO IMyTeH pasBUTHsl CHCTEMbI, H OHa CTPEMHTCS
BBIATH Ha OMH U3 aTTPAKTOPOB. F.CAM ecTb aAropuTM BbIXoza
Ha aTTPAKTOpP, COXPAHAIOTCSA BpeMsl, yCHAMS U Tipodee. B peso-
HAHCHOM BO3/ICHCTBUM Ba:KHA HE BEAMYMHA, HE CHAA YIIPaBAe-
HHSI, @ €ro MPABHAbHAs IPOCTPAHCTBEHHAS! OPraHU3aLMs, «ap-
xuTekTypa». Hazo pasapazkatb, «ykaiblBaTh» Cpezy B Hy-
HOE MECTO U BPEMsl, TOMIOAOTMYECKH COTAACOBAHHOE C €€ COBCT-
BEHHOH CTPYKTYPOH.

«CaezoBanne ecTeCTBEHHOCTH», «HEHACHAME HaZ TIPUPO-
Zo¥ Bemei» — BOT MPUHIMIBI cuHepreTHkH. Hazgo He crpo-
UTb U TepecTpauBaTb, a BbIBOJHTb, HHUIIMHPOBATb COIHAAb-
Hbl€ CHCTeMbI Ha CO6CTBeHHbIE MexaHusMbl pasutusi. OTcroza
CAEJLyeT, uTO:

HEO6X0/IUMO yYUTBIBATb AMYHOCTDb M He YBAEKATbCS 2KECT-

KHM TAQHOM H KOMaHZaMH;

BazKHO IOMHHTb O POAU MHOT006pa3Hsl HHTEPECOB, YCTPEM-

A€HHH AHYHOCTEH U TPYIIIL.

O611ecTBeHHbIH MPOrpecc CTUMYAHPYETCS, TUTAETCs CBOE-
BOAHEM M 3TOM3MOM HHIHBHYYMOB, KOPDBICTbIO, XaOTHYHOC-
TbIO, HETIOBTOPUMOCTDIO, AHHOCTHOH OKPAIEHHOCTbIO UX UHTE-
pecoB. Ecan Bce unennt obectsa cranyT BApYr 206pozeTeAD-
HbIMH, TO UX OPTaHH3ALMS TPHBEJET K YIIaZKy M 3aIyCTEHHIO.
Ho pasuonanpasaeHHOCTb, XaOTHUHOCTD MOBEZIEHHS, CBS3aHHAS
C UX MO/IBUzKHOCTbBIO, TIPUBOJHT K TIPOTPECCY.

Mrak, xaoc — Heo6X0auMOE yCAOBUE NSl BBIBO/IA CHCTE-
MbI Ha aTTPAKTOP, Ha COBCTBEHHYIO YCTOMYUBYIO TEHEHIIMIO K
passutuio. | Ipusezem crosa M. I lpurozxuna no atomy noso-
ay: «Bce, uem oTAnuaercst aTOT MHpP OT CEPOro, 0ZHOPOAHOrO
Xaoca, BOSHHKAO M CYILECTBYET BCAE/CTBHE OTTOKA SHTPOIHH
B okpyzKatontyio cpety. OTpuiiaTeAbHOH SHTPOMHEH MUTaeTCs
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BCe KMBOE U BCE CO3JIaHHOE KU3HbIO, 4 3HAUHUT, HAyKa U UC-
KyccTBO. HeaoBek TBOPHT OTPULIATEABHYIO SHTPOIHIO, CO3/a-
Basl HOBYIO, He3aMeHUMYIo HH(popMaumio» [45, 80, 87].

Ba:xnbv caescTBHEM U3 SMIHPHYECKHX 0600IIEHHH SBASET-
Cs1 YTBEP:K/IEHHE, YTO CTOXACTUYHOCTD U GU(YPKALMH [IPUBOJISIT B
TPOLIECCE DBOAIOLIMH K HENIPEPHIBHOMY POCTY (POPM MHUpPa — MOP-
@orenesy. | [pupoaa zaer BosmozkHOCTD MOSBUTHCS HOBBIM (OP-
MaM OpraHU3AlMM MAaTEePHH, TH (POPMbI KaK Obl MOTEHIIHANBHO
€10 3arOTOBAEHbI, HO JIETaAH TIPOIecca HerpeacKas3yeMbl.

M nanocaesok npuBezem Tpu KAIOYEBBIX CAOBa, KOTOPbIE
ZIOCTATOMHO TTOAHO OTIPEZEASIOT CMBICA CHHEPTETHKH: OTKPBITOCTD,
KorepeHTHOCTb, HeauHeiHocTb. | [pexkae Bcero cunepreruyec-
KHEe CBOMCTBA MOTYT IPOSIBAATBCSI B OTKPBITBIX CHCTEMaX, KOTO-
pble 0OMEHHUBAIOTCSI C OKPY?KAIOILIEN CPEION MATeEPUEH, HEPTHEN
u unpopmanmei. Jaree, Takue cucTemMbl MPOSIBASIIOT CBOHCTBO
KOTePEHTHOCTH, KOIZIa OT/AEAbHbIE €€ DAEMEHTBI JeHCTBYIOT
CHHXPOHHO, COTAACOBAaHHO APyYT ¢ Apyrom. K1, nakonen, ommca-
HHE M0ZI06HBIX CHCTEM OCYILECTBASIETCS C TIOMOIIbIO HEAHUHEN -
HOTO MaTeMaTHYeCKOro armapara.

Bbiiite Mbl npuBeAu psizi cHHepPreTHYeCKHX CHCTEM H KOCHO-
ro Mupa. B xHBOM U colmarbHOM MHpe CHHepreTHYeCKHe CHC-
TeMbl [PEBAAUPYIOT, B JaAbHEHIIEM Mbl MOZPOGHO PAcCMOT-
PUM PsiZl TIPUMEPOB U3 0BAACTH COLIMAABHOTO MHpA.



Fnasa 15

aB0oJ1HOL A
OBLLIECTBA

MexaHuam PbiHKa

Ocranosumcst Ha ousTHH MexanusMa Poinka (¢ 60AbII0MH 6yK-
Bb1). B nporecce camoopranusaium npoucxoauT HeNpepbIBHOE
paspylleHHe CYLIECTBYIOIIUX CTPYKTYP, KOTOPbIE JAIOT MaTe-
pHaA Aaa BosHUKHOBeHHs1 HOBbIX. Cpesay HUX BO3MOKHO TOSIB-
Aenue 6oaee crozubiX. | [ponecc sBoArolmu coctout kak B co-
BEPIIEHCTBOBAaHUH HOBBIX CTPYKTYP, TaK U, B GOABIIIEH CTEIEHH,
3aMeHbl «CTaOMABHBIX» O0OAee «CTaOUABHBIMH», TO €CThb OOAee
TMPUCIIOCOOAEHHBIMU K U3MeHHBIIeHcst obctanoske [43, 45].

[ losiBAeHME HOBBIX CTPYKTYp — CAEJCTBHE CTOXaCTHYEC-
Koro Hayaia. Jto TBopuecTso | [pupoabr mpoucxoaut Ha Beex
aTazkax CHCTEMbl. 3aKpelAeHHe HOBbIX (DOPM €CTb CAeJCTBHE
HX KOHKYPEHIIHH, TO ecTb oT6opa. B aTom coctout mexanusm
Prmka. He caeayer myrarb noustue «Poinok» (¢ 60abmioi
6YKBbI) C IIHPOKO HCIIOAb3YEMbIM HbIHE TEPMUHOM «PbIHOK».
PoiHok B 06061116HHOM CMbICAE TOZPa3yMeBaeT He TOAbKO 06-
MeH TIPOJAYKTaMH MaTEPUAABHOIO TPYZA, HO TaKKe M YCAYTaMH,
HZesAMH, HaydHOH HH(opMaumed. lakoii o6o6mennbii Poiok
SIBASIETCSI CaMOPETYASITOPOM COLIMAAbHBIX TpolieccoB. | [pu mx
aHAAM3€ BECbMa BaXKHO OIPEJIEAMTb MEXaHHU3M 0TOOpa.

O6parum BHHMaHHE Ha TO, KaK MOAAeP:KUBAETCS CTaGHAb-
HOCTb CHCTEMbl THMa GHOLIEHO3a MAH YKOHOMHYECKOH CHCTe-
mbl. [ [poncxoaur ato, B ocHOBHOM, BcaeAcTBHe BbIObIBaHHs
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MeHee COBEpHIEHHbIX 9AEMEHTOB M 3aMeIeHHs UX HOBbIMH, BO3-
HUKIIMMH B TIpOlLIecce CaMOOpTraHM3aluH. B TexHuueckux ke
CHCTeMax CTaGUABHOCTb MOJ/IeP:KHBACTCS 3a CUET CTaGHABHO-
CTH DAEMEHTOB CHCTeMbl. B 3TOM OoTAMYMe TexHHYeCKHX cHC-
TeM OT MPHUPOJHBIX, IZie TIPOUCXOJUT paspylIeHHe MeHee CTa-
6GUABHBIX 9AEMEHTOB U ux 3aMeHa. lak | Ipupoza obecrneunsaer
CTabUABHOCTb CHCTEM, XKMBYILHX B H3MeHsoNIelca cpeze, 6e3
4eTKO 3aJaHHOH MPOrPaMMbl CBOETO COBEPIIEHCTBOBAHMSL.

To :xe npoucxoaut u Ha Phinke, rae HenpepbIBHO 3aMeHsI-
I0TCS1 OZIHM DAEMEHTbI CHCTEeMbI Ha Jpyrue, 6oaee PHCIIOCO6-
AEHHbIE K U3MEHMBIIEHCS] 06CTaHOBKE.

[ToBTopuM, 4TO Cpeam THX HOBBIX (POPM OpraHH3ALIUH
HOSIBASIIOTCST BCe 60A€e CAOKHbIE: POCT pasHOOOPasHsi COMPO-
BOK/IaeTCS] YBEAHYEHHEM CAO2KHOCTH.

B paMkax e HHOr0 3BOAIOLIMOHHOTO TIpolecca Ha KaKOM-TO
Tare BO3HUK pasyM eioBeKa, OH HEIPepbIBHO COBEPIIEHCT-
ByeTcsl M NpeBpamaeTcss B pasym erosewectBa. Uto 6yzer
Jlablile, MOKa MpeJCcKasaTb HEBO3MOZKHO.

Bbune 6pira omicana obias cxemMa yHHBEpPCaAbHOH 3BOAIO-
umn Ha Beex atazkax Cucrempr. [ Ipouecc camoopranusanmm, ne-
CMOTpSI Ha €T0 CTHXHHHOCTb, 06Aa/1aeT HallPaBAEHHOCTbIO: PacTeT
pasHoO6pasue (PoPM OPraHH3ALMH, CAO2KHOCTb CTPYKTYp, 06beM
HHPOPMALIHH, C TIOMOIIBIO KOTOPOH OHH MOTYT ObITb OIHCaHbI.

MexaHn3mbl Koonepauuu.
PeayKUyoHU3M 1 Xonuam

OcraHoBUMCs Ha TeX TeHJEHIUSIX B SBOAIOLIMH, KOTOpbIE BEYT K
o6beaunenmio. Hasoem ux nposiBrenve mexanusMom koorepa-
n. [ [posiBaenne koonepatuHOCTH HabAIOAETCA Y2Ke HA YPOBHE
HEKMBOH TIPUPOJIbl, B KUBOM OHH UIPAIOT CYILECTBEHHYIO POAb:
OIHOKAETOYHbIE CYIIECTBA OObEAMHSIIOTCS B MHOTOKAETOYHDIE.
B obuiectse koonepaTMBHOCTb 3aHHMaeT 0cOG0E MECTO.
O6mbeannennst 5AeMEHTOB B CHCTEMbI YCAOBUMCS Ha3bIBaTh
(o mpearozxenmio akazemuxka H. H. Mouceesa) «mexanns-
Mamu c60pku». KoonepaTusHble MexaHU3MbI IPHBOJAT K HO-
BbIM OpPTaHU3ALMOHHBIM CTPYKTYpaM, 06Aa1al0IIMM CHCTEMHbI -
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mu cBoiicTBamu. Kak nmpaBuio, cBoHCTBa CHCTEM HEBBIBOJAHUMBI
U3 CBOHCTB dAemeHToB. Heabss1, nanpumep, npezackasatb mo-
BeZIeHHe TOAIIbI, 3Has BCE O KazKJOM COCTaBASIIOILEM €€ YeAO-
Beke. CucTeMHble CBOHMCTBA 3aBHCAT OT CTPYKTYpPbl CBSI3EH H
koAudecTBa aAeMenToB. CBOMCTBA TOAIIbI MPOSIBASIIOTCS, KOTAA
YHCAO COCTABASIIOIIHX €€ ALl IPUOAHZKAETCS] K KDUTUYECKOMY.

AAropuUTMBI «MEXaHH3MOB COOPKU» JANEKO ellle He SICHbI
H, TI0-BUZHMOMY, HOCAT XapaKTep (yH/aMEHTaAbHbIX 3aKOHOB.

OznuM M3 MPOCTEHIINX «MeXaHH3MOB COOPKH» MO2KHO
CYMTaTh MO/X0J, MOAYYMBIIMH Ha3BaHHE PeAyKIMOHHM3MA:
CBOMCTBA CHCTeMbl MOXKHO BbIBECTH, 3Hasi CBOMCTBA COCTaBAS -
IOIMX €€ IAEMEHTOB H 3aKOHbI B3aUMOJEHCTBUs MEKy HUMH.

[1Tupokoe ucroAb3oBaHHE 3TOrO MPHHIMIA B HAyKe TIPH-
BEAO K 3aMedaTeAbHbIM pesyAbTaTaM. | lepsoii ycrermnoit mo-
TMbITKOH peausaluM HZeH peZyKIHOHHU3Ma ABASETCS «Hebec-
Has MeXaHHKa», coszaHHas J\amaacom.

Metoz peaykuponusMa npeanoaaraeT Takzke BO3MO2KHOCTD
3aMeHbl PEAAbHOTO CAO2KHOTO SIBAEHHs] CHABHO YIIPOILEHHOH
MOZIEABIO, TIOCTPOEHHE KOTOPOH HArAAZHO J€MOHCTPHPYET MC-
KYCCTBO HCCAEZOBATEAS.

[To sameuanuio akazemuxa H. H. Mowuceesa, xraccuuec-
KMH PallMOHAAM3M H WJIeH pe/lyKLIMOHU3MA, CBOJSILME H3ydeHHe
CAOZKHBIX CHCTEM K aHAAU3Y OTJIEAbHbIX €€ COCTABASIOIIHX, 5B~
ASIIOTCST Ba2KHEHIITAM 9TarloM B HCTOPHH He TOAbKO HayKH, HO H
nuBuAusaud. Ho aTH moaxozpl okasaruch He yHUBEpCAABHDI-
MH: (DOPMHPOBaHHE KOAAEKTUBHOTO TIOBE/IEHHsI 1 KOANEKTHBHO-
IO CO3HAHMS MO/MHHSIIOTCS, KK BbILIE YKa3bhIBAAOCh, HHbIM 3a-
KOHaM, TpebyIOT pyroro Metoauyeckoro noaxoaa. I locaeauuit
TMOAYYMA HasBaHHe XoaucTHueckoro (ueroctuoro). Muoraa ara
€ro ONMCaHHs! IPUMEHsIeTCsl TEPMUH «CHHepreTHdeckuii» [43, 44].

«PbIHOK» ¢ 6onbLuoiA
N KPbIHOK» C ManeHbKon byKBbI

Ppnok (¢ MareHbKO# 6YKBbI) B 06BIMHOM 9KOHOMHYECKOM HAH
»KMTEHCKOM CMbICAe — 3TO HHCTpyMeHT pacrpezerenus. On
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TpezcTaBAsIeT cO60H YacTHbIH cAydait Poinka (¢ 60AbIION 6yK-
BbI), KOTOPbIH coszan | [puposoit u cAy:kuT ZAs1 conmocTaBAe-
HUSI «KQueCTBa» PasAMYHbBIX (JOPM OPraHU3alMH MAaTEPUH U HX
or6pakosku. OH onpezeAsieT pasBUTHe KOCHOM, 2KUBOH Mate-
PUH U OOIIECTBEHHBIX CTPYKTYP.

B camom o6uiem cMbicae croBa phiHOK — pearusauus 06-
IIMX TIPUHIIUIIOB CAMOOPTaHU3aIIMH MAaTEPHAABHOTO MUPA B IIPO-
M3BO/ICTBEHHOH U TOproBoi cepe. B pasputum obiectsa pbi-
HOK CBhIFPaA BbIJAOIIYIOCSA POAb.

B nauare XIX Bexa anramiickuii sxkonomuct /Jlssug Pu-
kapao (1772—1823) nauar usyyaTb pbIHOYHbIE OTHOINEHHS H
C(POPMYAHPOBAA 3aKOH CTOMMOCTH JAsl PbIHKA TOBApPOB B TOM
CAy4ae, KOr/la KOAUYECTBO MPOJZABLIOB U MOKYMATEeAEH BEAUKO.
Oxkasanoch, 4T0 phIHOK (POPMUPYET TAKYIO TIETAIO OTPULIATEAD -
HOHM 0OPAaTHOU CBsI3H, MPH KOTOPOH BOSHHKAET CTPEMAEHHE
LEHbI TOBapa K €ro CTOUMOCTH, T. €. K 061ecTBeHHO He06-
xoaumMbIM 3aTparam Tpyaa (pbiHok Pukapzo).

[lpu otHOCHTEABHOH CAQ6OCTH MOHOMOAME 3TOT PHIHOK
SIBASIETCSI YZIOBAETBOPUTEABHOH MOJEABIO PBIHOYHOIO MeXa-
HH3Ma.

Bepuemcs k nonsituio « Phinok», koTopbiii criocoben noz-
ZlepPKaTh PABHOBECHE CHCTEMBI 33 CYET KOHKYPEHIIUH €€ DAEe-
MEHTOB, HX 60pbbbI 3a pecypcnl (ycrosus). B npouecce kon-
KyPEHIMH YaCTh YAEMEHTOB MOTHOAET U 3aMEILAETCs] HOBbIMH,
6oAee COOTBETCTBYIOIIUMU 3TUM YCAOBHsIM. lakuM o6pasom,
PriHoK BbICTyNaeT B KayecTBe CAOKHeHIIeH, HepapXHIeCcKH
OPraHU30BAHHON CUCTEMbI, IOCTOSIHHO GPAKYIOILEH CTapble CBOH
CTPYKTYPbI U 3aMeIAIOIed X HOBbIMH, HETIPEPHIBHO HAPOK -
aaomumucs. Becb npolecc caMoopraHusaliiu MaTepHH MOz -
HO IPEACTaBUTb cebe KaKk (PYHKIMOHHPOBAHHE T'PAH/UO3HOTO
PBIHOYHOTO MEXaHHU3Ma: CYILIECTBYET MHO2KECTBO IIPABUA, I10
KOTOPbIM 3TOT MEXaHH3M JIEHCTBYET, U BCE OHM HalleAeHbl Ha
TO, YTOGbI BHIGPAKOBBIBATh PAa3AMYHbIE BHPTYaAbHbIE CTPYK-
Typbl ¥ MyTH ZaAbHeiero pasputus. J\iobas monbiTka 3ame-
HUTb 3Ty CXEMY B COOTBETCTBHHU CO CBOUMH AMYHBIMHU, CYObeK-
TUBHBIMM KPUTEPHUSIMH, 3aBeZoMo obpedeHa Ha mposar. Oz-
HaKZibl OHa OyzeT HensbekHO oTOpaKoBaHa Poiakom.
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PpiHoK 0T6HpaeT AareKo He camoe AydIlee H MepCreKTUB-
HOE, OH 6€32KaA0CTEH U CAEIl, eMy He /laHO MPeZBH/IETb SBOAIO-
LIMOHHbIE TYTIMKU. YTBep:k/eHue Ha 3eMae nomyasuuu Homo
sapiens NPOU30MINO 6e3 KaKok-AH60 onpeseAeHHOH 1eAd. Phi-
HOK HeIpepbIBHO Pa3BHBAETCS: IMpaBHAa 0TOOpAa MHOXKATCS H
YCAOKHSIOTCS.

[ [punuunuarbHo BazkHO TO, YTO B SBOAIOLMHU CYIIECTBYET
IyTb MHOTOKPATHOTO COKPAILleHHs] BpEMEHHbIX 3aTPaT U MaTe-
PHAABHBIX YCHAHMH. OTO MyTh Pe30HAHCHOTO BO36Y:KAEHHUs, pe-
AAM3YIOIINH KEAAEMbIE CTPYKTYPbI B COOTBETCTBYIOIEN COLIU -
aabHol cpeae. B xusoit [ Ipupose Bbixog Ha Hyzmble cTpyk-
Typbl IyTeM MaTpudHoro zAyb6auposanus nocpeactsom JJHK
MHOTOKPATHO COKpAILAeTCsl. JTOT MeXaHH3M TaK:Ke MOMKHO
OTHECTH K pe3oHaHCHOMY Bo36y:zaenuio [43—45].

Pa3ym 1 PbiHok

Ha onpeaerennom artane ssortonuu Phinka B HEro BKAIOHaeT-
cst pasym Yenoseka. PaccmoTpum ero BosmMozHOCTH.

Mexauusm Pbinka coxpaHsieT 1 aabllie CBOe MECTO B 9BO-
AIOLMH 6HOC(EPbI, TaK KaK HET Jpyroro MexaHusMa B CaMoop-
ranusyomeics: Beeaennoit. Ho pasym Henoseka Baocur B pa-
60Ty Poinka kauecTBeHHO HOBble aAeMenTbl. Jlo mosiBAeHus
Uenoseka PriHoKk ocymecTBAsA 0T60p MO CIIOCOGHOCTH Tpe-
TEH/IEHTOB aZaNTHPOBAThCsl K BHEMIHUM ycaoBuam. | [pu aTom
HE YYUTbIBAAMCb TEHJEHIMH H3MEHEeHHH ycAoBuH. lakoit Ppi-
HOK CA€Il, @ 0CO6EHHOCTb pa3yMa COCTOMT B TOM, 4TO OH CIIOCO-
6eH rpeIBUIeTb 0COOEHHOCTH Pa3BHTHUS], €70 TEH/IEHIIUH, TIPeJ -
CKa3aTb CLIEHapHH 3BOAIOLIUH.

Takum 06pasom, BkAIOUEHHE pasyMa YCOBEPIIEHCTBYET
CTPYKTYpy OOpaTHDbIX CBSi3eH, B Hee BBOAATCS INPOM3BO/HbBIE
(TeHzeHLMK), TO €CTb 3aMeHa CTaTHCTHYECKHX 0OPaTHbIX CBs3eH
auHamudeckumy. Ho ocHoBHas ocobennoctb Pohka — Herpe-
pbIBHasl 3aMeHa MeHee COBEpIIEHHbIX CTPYKTYp 60Aee coBepIIIeH-
HbIMH — coxpansieTcsi. PpiHok octaercs PhinkoM, HO ¢ HekoTO-
PbIM TOPH30HTOM TIPE/IBUEHHS, 32 KOTOPbIM CKPbIBAIOTCS IETAAH



YHvBEpCanbHbIV 3BOMOLMOHM3M 1 nHthopmaums B 213

BOSMO?KHOTO PasBUTHSA. eAOBEKy TPYAHO pesyrasaTh X0 CO-
ObITUH, HO JaHO IPEABH/ETb ONACHOCTU B OAMzKaMIeM Oyay-
1eM U cPOPMYAHPOBaTh CHCTeMy 3arpeToB. PhiHok otéupaer pe-
IIIeHHs1, OTBEYAIOLINE HAUAYYIIAM 00pa30M CHIOMUHYTHOH CHTYya-
1IMH, U Pa3BOPAYUBAET MPOLIECC HCTOPHH B Ty HAM HHYIO CTOPOHY.

B kpusucHbIx ycAoBHsIX rpazkzaHCKoe O6IIECTBO, €ro HH-
CTUTYTbI, TOCYZapCTBO 6epyT Ha cebsi 6pemst obssannocreit. Ha
MEXaHH3M PbIHOYHOTO Pa3BUTHs HabPAChIBAETCA «y37a» pasy-
ma. Ho npu atom BazkHo He «1epernyTpb naaky», namarys, uto
o011ecTBy Bcerga rpossit ABe 6eAbl — TOTAAHTapHU3M H Xaoc.
Heob6xoaumo HaiiTi onTuMaAbHbIE Mepbl FOCYAAPCTBEHHOTO
BoszeiicTBust. C 0ZHOH CTOPOHDI, HEAD3S] CKATHTbCS K TOTAAH-
TapusMy — 4pe3MepHOH perAaMeHTallMk Pa3BHTHS, BCTaTh Ha
MyTb pabCTBa U COMYTCTBYIOIIETO €My 3aCTOSl M JleTpajialiiH
obmectsa. C apyroit cTopoHbl, 06111€CTBY IPO3HT Xa0C — pac-
TpaTa CHA, © B KOHEYHOM HTOTe — TaKzKe 3aCTOH M /lerpaja-
uust. 3aecb Pasym nposisasieTcst B mog6ope TaKUX BO3ZEHCT-
BMH Ha OOIIECTBEHHOE PA3BHTHE, TPU KOTOPbIX MEXaHH3MbI
Pobinka paboTaloT B Hy:KHOM JAS BCEX HAC HallpaBAEHHH.

B 1929 roay neoxuzanno paspasuacsi Kpusuc Ha Gupzie
Hbio-Mopka. 3a neli mauaau pymmurtbea u apyrue Gup:u.
Bcaeacteue atoro BoaHa 6aHKPOTCTB MPOKATHAACH MO BCEMY
KaIUTaAMCTHYECKOMY MHPY, U CYIIECTBYIOIIAsl CHCTEMA PhIHOY-
HbIX OTHOIIEHHMH OKasaAach repeJ; Yrposol pasBara. J\ioau He
4yBCTBOBAAH MIPUOAMZKEHHS YTPO3bI, PETYASPHBIE CTIaZIbl U B3AE-
ThI IEAOBOH aKTHBHOCTH Ka3aAMCh ecTeCTBeHHbIMH. Ho Ha ca-
MOM JieAe yMHpaAa 910Xa «JHKOTO KalHTaAu3Ma», apa KioH-
JaiiKa, «IUKOTO pbiHKa», Prinka 6e3 Pasyma. HecoorsercTsue
TPOM3BOZCTBA U TIOTPEOAEHHUSI [IEPEIIIAO BO3MOZKHbIE [PAHMLIbI, H
PbIHOYHbIE MEXaHU3Mbl PETYAHPOBAHHSI [IEPECTaAU JIeHCTBOBATb.

B sroii cuTyauuu Tpuzkabl M36MpaBIIMICAS Ha CBOH MOCT
npesuzent CILIA Teozop PysseabT npezrozkua u pearnsosan
roCyZlapCTBEHHYIO 2KECTKO YIIPABASEMYIO TIPOTPaMMy HCIIOAb30-
BaHUs (DUHAHCOBBIX, AIO/ICKHX, TIPOU3BOJCTBEHHDIX PECYPCOB
CTpaHbl. JTH MePOTIPHUSITHSI TIO3BOAHUAH B TeYeHHE HECKOABKHX
AET TIPEOZIOAETh KPHSHC, He paspyliiasi CBO60/bI 4ACTHOTO TIPeJ -
TIPUHUMATEAbCTBA.
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Mo:xHo npuBecTH ellie 1eAbIH PsiZl YaYHbIX TOAHTHKO-3KO-
HOMHYECKHX pellleHHH. TO U 9KOHOMHYECKasl TIOAMTHKA Jp-
xapJa B SanaaHoi [epmanun, u «akoHOMHYeckoe uyz0» Smo-
HUM, U yauBHTeAbHble B3AeThbl laiiBans u FO:xmoit Kopen.
[ Tono6uble ycriexu 6bIAM pesyAbTATOM IieAeHATIPABAEHHbIX e -
CTBHH MPABUTEAbCTB STHX CTpPaH, yMEAO BO3/EHCTBYIOIIMX Ha
pbiHOUHbIe oTHOmenus [43, 44].

SBOHIOU,VIH WU 3Konorn4yeckmne Kpusuchbl

[ Tonstue 6mocepa BBezeHo B Hayky B koHue XIX Beka u
CBSI3AHO C yueHHeM 06 060A0UKaX BeMAH, BEPXHSIsl H3 KOTOPbIX
u ABAsieTcs 6uocepoit. B mauare XX Beka B Tpyzax akaze-
muka B. M. Bepnaackoro 6piro copmyruposano yuenue o
6uoc(epe Kak 0 JMHAMHYECKOH CHCTEME, yIaCTBYIONIEH B pas-
BUTHH 2KUBOTO BEILECTBA M €T0 B3aUMOZEHCTBHH C 3eMHOH 060-
AOYKOH. Bnocq)epa BKAIOYaeT B cebst aTMocdepy, THApocdepy
U Ty 4acTb TBEPZOH MOBEPXHOCTH -3eMAH, B KOTOPOH O6HTaeT
»KMBOE BeILIeCTBO M MPOZYKThI ero :kusHezesreAbHocTH [61].

Ha npots:xenun Bcelt McTopum MmaaHeTbl CAOZKHOCTb GHO-
c(hepbl KaK CUCTEMbI HeNpepbIBHO BospacTaia. | [pu aTom aare-
KO He BCE COCTaBASAIONINE 6HOCPepbl Pa3BUBAAKCDH HETIPEPbIBHO,
HEKOTOpbIe SKOCHCTeMbI (6HOIIEHO3bI) OCTAHABAHBAAUCD B CBO-
eM PasBUTHH, a 3aTeM /IerpaZipOBaiu U THOAH, He Bbliep:kaB
KOHKypeHLIMH. BmecTo Hux B 60pb6y BCTyTaAd ApyrHe (OPMbI
*kM3HH. DHocepa B cBoeM pasBUTHH SIBASIETCS MPaKTUYECKH
HeycToiuuBoi cuctemol. OueHb BazkHO HAHTH KPUTEPHH XOTS Obl
B KAaKOH-TO CTENIeHH yCTOHYMBOTO Pa3BUTHS TOTO HAU HHOTO BUZA
6rolieHo3a (MTOAHOCTbIO YCTOHYMBBIM 3TO Pa3BUTHE, MCXOZS U3
C(POPMYAHPOBAHHDIX BblITIe TIPABHA, B [IDHHLIUIIE HE MOKET ObITD ).

B kauecTse mpumepa paccMOTpUM zBa TaKMX COCTOSHHs
CHCTEMbI «3eMAs», 8 IMEHHO: ME3OAMTHYECKAs! H HEOAUTHYEC -
Kasl PEBOAIOLIMH, TIPOU3OMIEAIIHE Ha HEH.

[lepBasi us Hux Hauarach B 3M0Xy MareoOAMTa, TSHYAACb
JIECSITKM TBICSTY AeT U 3aKOHYHAACh HaKaHyHe HeoAuTa. Harom-
HHM, 4TO MaAEOAMT OTHOCHTCSI K peBHEMY KaMEHHOMY BeKY,
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XPOHOAOTHYECKHe TpaHulIbl TareoAnTa 3 MAH— 10 Thic. AeT 70
H. 3. JTa 3M10Xa M0APaseAieTcs Ha ApeBHUH (HUKHUM ), cpes-
HUH (ME30AUT) U MO3AHHUE MareoAMT (HEOAMT); Ha MPOTsize-
HHH 9TOTO BPEMEHH YEeAOBEYECKOE OOILECTBO MPOIIAO MYTh OT
epBOOBITHOTO CTaZla K MaTpPUapXaAbHO-POA0BOH obiuHe. B
DII0XY HEOAMTA BIIEPBDIE MOSIBASIETCSI TAHHSIHAS [10CY/ZlA, HA4M-
HAeT 3aPOK/IaThCsl 3EMAEZIEAME H CKOTOBOACTBO. B amoxy me-
30AHTA MPOU30IIAA KapAHHAAbHAsSI TIEPECTPOHKA Ipolecca
3BOAIOIMH HeroBeKa: OT psAZOBOTO TIPEACTABHTEAS 2KUBOTHOTO
MHpaA OH IEepeNIeA K HEKOTOPOU OOILECTBEHHON OpPTraHU3alIUH;
HOSIBUAOCH ITOHSITHE HPABCTBEHHOCTH.

Pasputue Texuuku 06paboOTKM KaMHsl © KOCTH, OBAA/IEHHE
OTHEM BbIJIEAUAH YEAOBEYECKHE CYILECTBA CPENU KHUBOTHDIX.
Bosuukaa notpe6HOCTD GoAee BBICOKOH (POPMbI OGYYEHHS U
(POPMHPOBAHUST KOAAEKTHBHOTO IOBEZEHHsI, TAK Ha3bIBAEMOH
KOAAEKTUBHOH mamsaTH. KoAreKTHUBHAst MaMATb MU MeXaHH3M
06y4eHust B CTaZie TIOCTPOEHDI 0 MPHHLIUIY «EAAH KaK si».
OTOT MPUHIMI TIO3BOASET COXPAHUTb OTPAHHYEHHbIH HabOp
CBEJIEHUH, OJHAKO HAapO:KAAN0IIeMycst 06ILeCTBY TpebyeTcs
60AbIIIe — HEOOXOAMMO COXPAHSITh YMEADLIEB, 3HATOKOB H I1e-
pesiaBaTh 3HAHUSI APYTHM [TOKOAEHHSIM.

Mexanusm ectectBeHHOro 0T60pa MOT MOMPOCTY CMECTH
STUX YMEABLIEB U YUUTEAEH, TaK KaK B GOABIIIMHCTBE CBOEM OHH
He obAazarl GoHLoBCKUMU KadectBamu. Ha aTom stane antpo-
[IOreHe3a U CTAAU [TOSIBASITbCsI Taby Ha YHHUTOKEHHE TaKUX AHLL,
TaK KaK 9TO MOIAO HApyIIUTb COXPaHEHHE 3HAHUH, HHTEANEK-
TyaAbHOro HavaAa roryasiuuu. Cpeau atux Taby ocoboe MecTo
sausin npunuun «He y6uiil». O6mectso (cembst, nepso6bit-
HOEe CTazi0) HayaAo 6paThb MO/ 3aIIUTy YMEAbLIEB, yUHTeAeH
MyZpeLioB. DTOT 3alpeT BOIIEA B *KH3HEHHbIE HOPMbI BCEX TAE-
MEH M Hapo/I0B, TO €CTb IPAKTHYECKH 03HAMEHOBAA HCYE3HO-
BeHHe BHYTPUBHIOBOH 60PbODI.

[ Ipousomen ckauok: saTyxaHue BHYTPHUBH/IOBOH 6OpPbObI
TepeBeA0 3BOAIOLMIO eroBeka Ha HOBbIE PEAbChI, OPraHH3-
MEHHBIH 0TGOP Kak 6bl YCTYNHA MECTO HaJZOPTaHU3MEHHOMY.
Te nremena, koTOpble He CyMeAH MepPECTPOMTHCS, HCYESAH C
Avia 3eman, 160 PhiHok 6ecriomazes.
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Jlarbueiimas ssonrouus Buga Homo Sapiens reara B
TIAOCKOCTH OO6IIECTBEHHOH OpPraHM3alMH MAEMEH. YTBep:Kze-
nue npunimna «He y6uiil» npusero k HOBOU Popme KoAreK-
THBHOM MaMsITH, CIIOCOGHON 3alIOMHHATD H TIepe/IaBaTh IIOTOM-
KaM 6OAbIIIHE MAaCCUBbI HH(POPMALIUH.

B pesyibraTe BOBHHK MHCTUTYT, KOTOPbIH aKaeMHK
H. H. Moucees nasbiBaer «Yuureab», chirpaBuiuii ocobyio
POAb B HCTOPUH YEAOBEYECKOTO POJA.

Hrax, cossanue KOANEKTHBHOM MaMsITH, CAOMKHO OPraHU30-
BaHHOTO KOAAEKTHBHOTO HUHTEAAEKTA, PA3BHUTHE KOMMYHHKALIUH
MeKY MHAMBHIYYMaMH — PEBOAIOLIMOHHBIN II1IaT B YBOAIOLIUH
Homo Sapiens. 910 kAtoueBoi MOMEHT yTBED:KICHHS OCHOB HPaB-
CTBEHHOCTH. [OTZIa-To M 3apOJMACS (PEHOMEH, KOTOPbIH HHOTZA
Ha3bIBAIOT /[yXOBHOH 2KH3HBIO. F.cAu 6b1 3BOAIOIMS He MoIIAA 1O
TAKOMy IIyTH, YeAOBEK U3BeA Obl cebsi BO BHYTPHBH0BOH 60pb0e.
Oznako oH «IpeznoyeA» YUCTO GHOAOTHYECKOMY PasBHTHIO 06-
1LIECTBEHHbIE (JOPMBI CYIIECTBOBAHHS, TO CTh (DOPMHUPOBAHHE KOA-
AEKTHBHOTO HHTEAAEKTA TIPH Pa3BUTUM HH/IUBHUYaAbHOCTH.

Ho, BbizeAuBmnch us :MBOro MHpa XapakTepoM CBOEH
3BOAIOLIMH, B OCTAAbHOM eAoBek MpUHAZAeKaA U TIPHHAZAE -
PKUT celyac K :KMBOTHOMY 11apPCTBY, TaK KaK OH ellle HE H3Me-
HHUA KpyroBopoT Bewects B | [pupoze.

HeoauTuueckas pesoronus npousonina B HadaAe HEOAUTA
M MHOTOKPATHO YCKOpPHMAA pasBuTHe obmectBa. B 3To Bpems
TIOSIBUAMCh AYKH, KOIIbsi, GOA€e COBEPIIIEHHOE KaMeHHOe Opy-
KHe, Pa3BHAMCb METOZbl KOAAeKTHBHOH 0x0Thbl. OxoTHHYHIA
a3apT MPUBEA K YHHYTO?KEHHI0 MAMOHTOB M KPYIIHBIX KOIIbIT-
HbIX, KOTOpbIE COCTABASAUM OCHOBY pallMOHa Alojiel. YouBaau
60Abl1Ie, YeM ObIAO HEOOXOAMMO ZAAS IPOMUTAHHUA.

Toraa-To Brepsbie u BosHuKAa «mpobrema Maabryca»,
HAMETHUACS TIEPBBIA TAOGAABHBIH S9KOAOTHUECKUH KPU3HUC, OXBa-
THBIIME MHOTHE KOHTHHEHTbI. eaoBeyecTBO 0kasaA0Ch Ha rpa-
Hu Karactpodbl. Ho Atogu BbumAm mobeautersiMu, usobpets
3eMAEZIEAME U CKOTOBOJCTBO. B zaAbHelleM 3To MpUBEAO K
HOSIBAEHHIO YaCTHOU COGCTBEHHOCTH, HEU3BECTHOU paHee B
xuBoM MHpe. JacTHasi COGCTBEHHOCTb OKa3aAacb MOIIHBIM
CTUMYAOM B Pa3BUTHH IIUBHAH3AIINH.
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O6aazas semaeit u ckorom, Ueroseky craro Aerde obec-
[eYHNBaThb CBOE BbI>KMBAHHE, KPOME TOTO, Y HETO MOSIBUACS 10~
MOAHUTEABHBIA TIPOAYKT, & 9TO MIPUBEAO K HOBBIM LIEASM M HH-
Tepecam. BosHUK HOBbIH THIT IPOM3BOICTBEHHBIX OTHOIIEHHH.
C nosiBAeHHeM 4acTHOH COGCTBEHHOCTH BO3HHKAIOT HOBbIE IO~
TPEeGHOCTH U MOIIHBIH CTUMYA HX yZ0BAeTBopeHus. Heoautu-
YyecKasi PEBOAIOLIMS TIPEJCTaBAsIAA COO0I0 OH(PYPKALIMOHHDBIN
MPOIIECC C HeIpeJCKasyeMbIM PE3YyAbTATOM — YeAOBEYECTBO
MOTAO ObI IIOWTH 10 HHOMY IIyTH, MOTAO 6bl H HCUE3HYTb BOBCE.

C nosiBAeHHEM 3eMAeZEAHst H CKOTOBOJACTBA YeAoBeK HauM-
HaeT Bce 60Aee aKTHBHO MepecTparuBaTh OHocgepy MoJ CBOU Hy 2K~
ant. /o atoro Yenosek, kak 1 Bech 2KHBOTHbIH MM, BITHCHIBaA-
cs1 B 6Hocgepy, Terepb MoAYHHsET ee 1oz, cBou Hyxkab1. B [ Ipu-
POJIE YEAOBEUECTBO BUIEAO UCTOUHHK HEOIPAHUIEHHBIX BO3MO2K -
nocreit. «Crparerus [lpupoabi» u «crpareruss Ueroseka» ne
ObILAM COTAACOBaHbI, U TO MIPUBEAO K TOMY, YTO Mbl CHOBA OKa3a-
AMCb Ha MOPOTre TPO3HOTO SKOAOTHYECKOTO KPU3BHCA, A BHAYUT H
HoBoH 6uypkauyu. O6 3TOM MpeayTpe:Kard MHOTHE yueHble,
U cefyac sCHO, 4To ero He usbezkatb. HyzxHo cornacosatb «cTpa-
teruto | Ipupozpi» u «crpareruio Heroseka, T. e. npuiiti k 06-
IeMy [AQHY Pa3BHUTHs, TOAYYHBIIIEMY Ha3BaHHE KOIBOAIOIIHH.

[ Toauepkuem, 4To HEOTBPATHMOCTb HOBOTO DKOAOTHYECKOTO
KpH3Kca Bce HoAee 0OCO3HAETCS AFObMH, OOILeCTBEHHbIMH OpraHH-
3alMSIMU U TIPABUTEABCTBAMH, HO K ITOHHMAHHIO STOTO IIPHUIIIAH, K
cozkarenuo, caumkoM rosaHo. Ceityac mpobaema 3aKAOuaeTcs B
TOM, 4TOObI CMSITYUTb U YMEHDIIUTD [TOCAEICTBHS 9TOr0 KPU3HUCA.

PasBuTHe TeXHOreHHOH LIMBHAMBALMH, 110-BUAUMOMY, 3a-
Bepinaercst ynomsanyTol yrposoit. Celiuac Mbl cToMM Ha opore
HOBOTO IIEPHO/Ia UCTOPUH — IIEPEXOAY K OOILEH CTpaTerud
Yenroseka u [ Ipupoabi, To ecTb k 3moxe KOIBOAIOLHOHHOTO

passutus [43—45].

Mpn3Haku HOBOrO 3KOJNIOrMYECKOro KpMaunca

BaHHB B JIIOXY HEOAHWTA CBOIO HUIILY U CTaB B Hel MOHOIIOAMC-
TOM, YEAOBEK IIOLIEA IIO IIYTH €€ pa3pPYIIE€HHsI, «IIOKOPEHHUA»
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[ Ipupoapr. Buocgepa He ycneaer cripaBasiTbest ¢ pesyabTaTa-
MU TPaHHO3HOM, CPABHUMOH 10 CBOMM MacIiTabaM ¢ TeOAOTH-
yeckoH, gesireabHOCTbI0 Heroeka. CylecTByeT MHOTO mpH-
3HAKOB, MO/ITBEPK/AIONIUX TY MbICAb.

Tenauuubiit 3¢ ¢ exTt. OHCOCTOUT B TOM, UTO COA-
HeyHoe usAydeHHe (KOPOTKHE BOAHBI), TIPOXO/s YePe3 aTMO-
cpepy 3eman, HarpeBaeT ee mosepxHocTb. | Ipu aTom wacTb
TMOAYYEHHOH SHEPTHH CHOBA OTJAETCS OKPYZKAIOIeMy MPOCT-
PaHCTBY, HO y2ke B BH/I€ JAHHHOBOAHOBOTO M3AydYeHHs. F.cau
HEeGOADBIIYIO MAOIIAZb MOCTABHTD 107 KOATAK, CA€AaHHbIH U3
CTEKAA UAH TIOAHITUACHOBOH MAEHKH, Yepe3 KOTOpPbIe JAHHHO-
BOAHOBOE U3AY4EHHe He TIPOXO/IUT, TO OHO HauHeT MHOTOKPAT-
HO OTpazkaTbcs. JTO MPUBEJET K GOAbIIEMY HarpeBy MpPOCT-
paHCTBa 10/, KOATIAKOM M caMoH noBepxHocTH Jemau. /annoe
SIBAEHHE U TIPEJICTABASIET COOOI0 TaK HAa3bIBAE€MbIH MAPHHUKOBBIN
(Temamunbiit) agdext. Porb KoAnaka B MacmTabax -3eMAH Hr-
PAIOT BepXHHUE CAOH aTMOC(epbl, B KOTOPbIX HAKATIAHBAIOTCS Fasbl,
He TIPOITYCKAIOIIHe A AMHHOBOAHOBOTO H3AYUEHHS SeMAH.

AmnTporiorennbie BbI6POCHI YTAEKHCAOTO Ta3a, MeTaHa, ad-
pO30AeH MPUBOZAT K MOBbILIEHHIO CpeZHel TemmepaTypbl. Pa-
6OTbI MHOTHX HCCAEZOBaTeAeH MMOKa3aAH, YTO K CepejHHe
XXI Beka us-3a MapHUKOBOrO 3(hPeKTa 3aMETHO BO3PACTET
TeMIepaTypa B MOAPHbIX obAacTsix Hamed | [aaneTp!, usme-
HUTCS AeZIOBbIH MTOKPOB, MOBEIEHHE PalOHOB C BEYHOH MEP3A0-
TOH, rpaHHUIbI TyHAPbI U Aeca. PasHocTb TemmepaTyp Mexay
TOASIPHOM M 9KBATOPHAABHOM 30HAMH YMEHBIIHTCS, @ 3TO TPH-
BeZleT K U3MEHEHHIO CTPYKTYpbI aTMOC(EPHOH LMPKYASLIHH.
Onyckas psz MpoMe:KyTOUHbIX IBAEHHH, OCTAaHOBHMCS Ha pe-
3yAbTaTe STHX IOGAAbHBIX TIPOLIECCOB: PE3KO PACITHPSTCS 06-
AACTH MyCTbIHb M TOAYIYCTbIHb, MPOAYKTHBHOCTb OCHOBHBIX
xxutHuL | [Aanetsr — creneii Espasuu, Cpeausemuomopbs, ky-
kypysHoro nosica CeepHoit AMepuKu — 3aMETHO COKPATHTCS
(npumepno na 20—25%). Caeayer oxxuzaTh NOAHATHS yPOBHS
MupoBoro okeaHa, H3MEHEHHs! TPAHHUILL TYHAPbL. JTH TIPOLIECCh
3aTPOHYT MPaKTHYECKHU Bce ceBepHoe noAymapue | [raneTor.

PocT renHeTHYecKkod HENMOAHOLEHHOCTH
ueroBeuecTsa. Cerogusa kaxapiii 700-i pe6eHok B cHAy
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€CTECTBEHHBIX MyTalMH POKAAETCS C 3aMETHBIMH OTKAOHEHH-
siMu OT HOpMbI. Panbie Takue zeTn morubaru, HO ycCIexu co-
BPEMEHHOH MéIUIIMHbI TO3BOASIIOT UM HE TOABKO BbIZKMTb, HO H
aasatb notomctio. /laBrenue coumarbHbix (pakTopoB (arko-
rOAb M HaPKOMAHHsl), [ePEHACEACHHOCTb TOPOZIOB, 3arpsi3He-
HHE BO3/yXa U BOJbI, MUTPALIUU HaCEAEHUs] — BCE JTO MPUBO-
ZUT K pasMbIBaHHIO T€HO(POH/A, TO €CTb K YBEAUYEHHIO MPO-
LIeHTa HeMOAHOLEHHbIX ocobell. Bosmoxno, yxe k koHiy
XXI Beka 4er0BeUeCTBO MOZOUAET K ONACHOMY TIOPOTY TAKOTO
pa3MbIBaHUs IreHO(OHA.

3arpasnenune O xkeana npusoguT K yrueTeHuIo
OKeaHHYeCcKoH (PAOPDI U (hayHbl (6HOTbI), CAEZOBATEABHO, K CO-
KpaILeHUIo MUIeBbIx pecypcoB. Janee BosHukaer cokparue-
HHE UCTIAPEHUsI C MOPCKOH MOBEPXHOCTH, YTO BEZET K U3MEHe-
HHIO 3HeproobMeHa Me:K/ly OKEaHOM H aTMOC(EPOH.

Cokpamenne nmnaromaged TPpOomHUYECKHX
AecoB u Tauru — nerkux | [aanernl, BoipabatbmBaromx
OCHOBHYIO MacCy KHCAOPOZA.

YMenbpmeHnue MAOTHOCTH O30HOBOTO
C A 0 51 MOKET MIPUBECTH K YBEAUYEHHIO XKECTKOTO yAbTPapHO-
AETOBOTO H3AyHYEHHs, TONA/IaloIIero Ha MOBEPXHOCTb 3eMAH,
PaKOBBIM U PYTUM 3a60AEBaHUSM AOZEH.

I[Ipo6arema MaabTtyca. Bosuukra npobrema ue-
COOTBETCTBHSI MEK/y PACTYIIHUMH MOTPEGHOCTAMH 4eAOBeye-
ctBa U ymenbienuem pecypca | [aaneroi. Bo Bpemena Manb-
Tyca peyb I1IAA O HECOOTBETCTBHH POCTA HACEAEHHsI K POCTa IIPO-
usBozctBa mumu. Ho ceiiuac ata npo6aema pacumpurace u
nprobpera 6oaee rposHbId xapaktep. | [poucxoaut omycrome-
HHE KAQJOBBIX YTAEBOZOPOJHOIO TOIIAMBA, YMEHDIIEHHE IIAO-
ZOPOAHs TIOYB | BbIBoZ X u3 crposi. Jerpagauna npupog-
HOH cpeabl npuobpeTaeT XapaKTep KaracTPodbl.

3emas nuraercs sueprueit Coanua, 3T0 MPUBOAUT K KPY-
rOBOPOTY BEILECTB B IIPUPOJE, K ECTECTBEHHBIM [EOXHMHUIEC-
kuM 1ukAaMm. eroseuectBo 3acopsier I Iranery or6pocamu
*KU3HEJEATEAbHOCTH. DHoc]epa A0oAKHA B mpolecce camo-
OpraHM3allMHU M0/ AePKUBATb PABHOBECHE, HHAYE MIPOU3O0H/IET
KaracTpoda.
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Bo3zo6HOBAsIEMbIE HCTOYHUKM 3HEPTHH 06ECTIEYHBAIOT AUIIb
okonro 10% cospemennbix norpe6uoCTElH. SHAUMT, HaZO AH60
yMeHbIIaTh OTPEGHOCTH, AUGO pas B AECATb COKPAILATh Hace-
Aenne 3emau. Pacrnipezenenne u HCOAb30BaHUE 3eMHbIX 6Aar
HEPABHOMEPHO, U TIOZHSTh YPOBEHb HACEAEHHsS BCEX CTPaH [0
YPOBHsI TIDOMBIIIIAEHHbBIX FOCYZAPCTB HEBO3MOZKHO.

Ilorepa crabuabpuocTu 6uocdepnl buo-
cpepa — IEAOCTHAsI CHCTEMA, YACTbIO KOTOPOU SIBASIETCS Ye-
AOBEYECTBO; KPOME TOro, GHOC(Pepa — CaAMOHACTPAUBAIOILA-
sca cucrema. /lo HeslaBHEro BpeMeHH OHa ellle Bblep:KUBaAa
HarpysKH. lerepb OCHOBHOH ONMAacHOCTDBIO JAS CTaOBUABHOCTH
6uoc(epbl CTaA YeAoBeK. KommeHcalMoHHblE BO3MO:KHOCTH
6uoc@epbl AUGO y2Ke HapylIleHbl, AMO0 HAXOAATCA Ha TpeJe-
Ae. [lo-Buaumomy, y:xe BosHHMKAA paccOrAacOBaHHOCTb, H OHa
OyZeT ZaAbIlle PACTH, a 3TO TPUBEJAET K KaTaCTPO(PUIECKOMY
CPBIBY, KOTOPbIH BO3HUKHET Heo:KH/IaHHO U HeobpaTumo. | [pu
9TOM 6UOC(PEPA MOKET MIEPEUTH B HOBOE COCTOSIHUE, Tapame-
TPbI KOTOPOTO, BO3MOXKHO, OKa:KyTCs HENOAXOJAIIUMU A
?KU3HH YEAOBEKA.

Ornycannble KPU3BHCHbIE SIBAEHHSI MOTYT BOBHHKHYTDb Yake
B 6Amzkaimem 6yaymem. Vbl Haxoaumcs Ha mopore HOBOTO
NEpPHO/IA B UCTOPHH LIMBUAM3ALINH.

[ lepes ueroBeuecTBOM BCTaA CTOAb CAOZKHDBIE IPOGAEMbI
U PEINUTb UX HaZ0 B CTOAb KOPOTKUH CPOK, YTO YMECTHO JaTh
MM HaUMEHOBaHHE «3KOAOTHYECKOr0 MMIIepaTHBa». JTO COBO-
KYITHOCTh OTPAHUYEHHH B JESITEABHOCTH AIOJIEH, HapyIleHHe
KOTOPbIX MOKET IIPUBECTH K KaTaCTPOQe.

OKOAOTHYECKHI UMIIEPATHB CBOAMTCS K 06ECTIEYeHHIO BO3-
MO?KHOCTH KO9BOAIOIIUH, TO €CTh COBMECTHOTO Pa3BUTHsI YEAO-
BeKa U GHOC(ePDI, TIPUUEM ITO Pa3BUTHE MPOUCXOJUT B U3ME-
HSIIOIIENCsT IMHAMUYECKOH CpeJie.

Ora 3aza4a CO/JEPKUT MHOKECTBO HenusBecTHbIX. Hamnpu-
Mep, BO3MO2KHO A Boobie coBmecTHoe passutHe | [pupoapr u
Yenrosexka? CriocobHO AM yeAoBe4eCTBO MOMTH Ha caMoorpa-
HUYEHHE, BOBMOKHO AM PEAAM30BaTh PETAAMEHTALIHIO [I0BEE-
HUs1 AIO/IEU, BBITIOAHEHHE UMH 3aIIPETOB, TO €CThb COOAIO/IEHHE B
KOHEYHOM MTOTe TIPaBHA HOBOH HPABCTBEHHOCTH?
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ITH OrpaHHYeHHs] HA30BEM «HPABCTBEHHbIM HMIIEPATHBOM» .
ZJloazxubl nosiBUTbCst HOBbIE Taby, mozobHble npunuuny «He
y6uiil» B anoxy mesoaura. flcho, uto notpebyeTcs NOAUMHATDL
CBOIO MH/IMBH/LyaAbHOCTb 061IecTBeHHOH Heobxozumoctu. Ho
JIaKe ECAM TaKHeE [IPABUAA U OYZyT BbIpabOTaHbl, HESICHO, HACKOAb-
KO yZIaCTCsl IOJUHHUTD CBOIO JIESITEABHOCTb HOBBIM KaHOHAM.

Beap, npexxae Bcero, Herosek gorzen otkasatbes ot onac-
HOM MAAIO3UM TAaBeHCTBa Haz | lpuposoit u Hayuntbes auTh,
cAezysl ee 3aKOHaM. eAOBeK I0AZeH OCO3HATb TaKze CBOKO
MPUHAZIAEKHOCTh HE TOABKO K HayKe, FOCyZapCTBY, HO H KO
BCEMY IIAQHETAPHOMY COOOILECTBY.

ZlAst ocosHaHust Bcero 3TOro BpeMeHH, CKOpee BCEro, He
OCTaAOCh, TaK KaK MbI HE MOKEM TI03BOAUTD Ce6e DBOAIOLMOH-
HbIN UAH « PBIHOYHBIH» CIIOCOOBI BBIX0/IA U3 KPUBHCA, KaK 6bIAO
Ha 3ape BOSHHKHOBEHHsS [IMBUAM3AIMH. eA0BEYECTBO MOKET
cnactu ToAbko KoarexTusubiii Pasym. 3zech ouenb BaHbI
PEAUTHOBHBIE U (PUAOCO(CKHE YOEXKAEHHUs, UX PasHOOOpasue
Ha PasHbIX KOHTHHEHTAX.

3ameTHM, 4TO OCHOBHbIE TIOAO2KEHHsT HOBOH HPABCTBEHHO-
CTH ZJaBHO M3BECTHbI YEAOBEUECTBY. B3aTb X0Ts 6b1 MPHHIIUIIbI
«Haropnoii nponoseau» uau gpurocodckue Makcumbl Bocto-
ka. | [o-BuauMoMy, oHM Z10A2KHBI COCTaBHTH OCHOBY HOBOH HPaB-
CTBEHHOCTH, U K HUM CAeAYET J0OABUTb MOCTYAAThI O B3aUMO-
otnomenun Yeroseka u [ lpupozpl, Hayunbie gannbie u T. .
Caeayet Tak MocTPOUTb CHCTeMyY BOCITHTAHHS T10/PACTAIONIEr0
[OKOAEHHSI, YTOObI TH IPUHIHUIBI BOLIAK B IAOTb U KPOBb
AIOZIEH C MOMEHTa UX POK/EHHS.

C 0611169BOAIOIIMOHHON TOUKH 3peHHs TPSALYIIMH 3TaIl HC-
TOPHUH YEAOBEYECTBA O3HAYAET JAAbHEHIIIEE YBEAUYEHHE POAH
Pasyma u popmuposanue Koarexrusnoro HMurearexra obmie-
nAaHeTapHoro Maciutaba [43—45].

[apMOHW4YHO OpraHM30BaHHOE 06LLEeCcTBO

paHee YIIOMHHAAOCH, YTO TEPMHH «KO3BOAIOUIHS» O3HAYAET
COTrAaCOBaHHE «CTPATEruy l_IpI/Ipo,Zl,bI» H «CTpaTEeruu LIeJ\OBe-
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ka». O611ecTBO, KOTOPOMY YZ1aAOCh JIOGHTHCS TAKOH pearrsa-
IIMH, Ha30BEM PALIMOHAABHO HAH FapMOHMYHO OPraHM30BaHHbIM
obmecteom (['OQO). Ha xakom-To arame cBoero passutus
o6miecTBo noaxoaut k peaiusauun | OO, a zatem 310 cocto-
sSHHEe MOXKHO TOTEpPSITh, ECAH CTpaHa TOZONIAA K 9KOAOTHYEC-
koMy kpusucy. Hcropus snaet npumepbi o6111ecTB, GAUSKHX K
['OO. Hanpumep, 5—6 Tbicsa AeT ToMy Hasaz B HHU3OBbSX
Turpa u Espara cymecrsosaro apesnee [1lymepckoe rocy-
aapctBo. C noMoIIbIo HPPUralIHOHHOM CHCTEMBbI 2KHTEASIM 3TOH
CTpaHbl YIAAOCh CO3/1aTh TEXHOAOTHIO TOAHBHOTO 3€MAEJEAUS.
[ Ipoussoaureaboctb Tpyaa B apesuem [1lymepe B Heckoabko
pas MPeBOCXO0ZMAA TIPOM3BOJUTEABHOCTDb TPyAa y cocesei. Fc-
TeCTBEHHbIMH OIPaHUYHUTEASMH IeITEAbHOCTH AIOZIeH ObIAK 3a-
KOHbI TIPUPO/IbI, 3TH OTPaHHYEHHsT (POPMYAHPOBAAUCH B (hopMe
3ampeToB, Taby, PaBHA OBE/IEHHS M CAY2KHAH OCHOBaMH HpaB-
CTBEHHOCTH. Fi.cAM AlogM CO3HATEABHO MAM HEOCOBHAHHO OT-
CTyMaAM OT 9TUX MPaBUA, IPHPOJA KECTOKO MCTHAA UM, BO3-
HHKAAH 9KOAOTHYECKHE KPUSHCHI, IepeX0/IsIue B KaTacTpodbl
U Jerpazialuio IMBUAMBaLnMi. lak cayuuaoch u ¢ [lymepom:
H3-3a YPE3MEPHOTO HCIOAb30BaHHsl BOJAbI ZASl TIOAMBA Hada-
Aoch 3acoreHHe u 3posus nousbl. CaescTBue aTOro — mnaze-
HHe YPO:KaHHOCTH, MUrpanusi HaceAenusi. [ luBuausanus crara
cAabeTb, U MpHIIIe/IIHe C ceBepa BapBapbl ee YHHUTOKHAH,
ZJlpyroii mpumep: ZBe C MOAOBHUHOM THICSYM AT Hasall B
FO:xn0m Kurae naspesan kpusuc — uncaensoctb Hacenenus
6bICTPO BO3pACcTaAa, a IMHUILEBble PeCypchbl GbIAH OTpaHHYEHbI,
TaK KaK BO3MO2KHOCTH 3eMAeZeAHsl ObIAM HMcuepraHbl. Bbixog
HAIlIAHM B H306PETEHHH TEXHOAOTHUH TIOAMBHOTO PUCOPA3BE/IEHHUS.
Puc BbicazuBarcs B 3aAMTbIE BOAOH YeKH, a B HUX Pa3BOJUAH
pbiby. Pbiba muTarach copHAKaMH M CHH2KAAA TPYZ TPOTIOAKH
naantaimi. Priba Tak:xke yao6psAa MOYBY M, HaKOHeIl, IAA B
MHUILY KPEeCTbsiHaM. BOSHHUKAO rapMOHMYHOE B3aUMOZEHCTBHE
GHMOTBI U YEeAOBEKA, TO €CTb JPEBHHE KUTAHIIbl HAIIAM PALHO-
HaAbHYIO (DOPMY KOSBOAIOIMH YeroBeka 1 6uocepnl. Ha ee oc-
HOBE BO3HHKAA YZHBUTEAbHAs JPEBHEKUTAHCKAs IIMBUAH3ALIHSL.
[ Toao6HbIe MpHUMepBI BCTpedaroTcs M Cpesid MeHee pasBH-
ThIX, B YaCTHOCTH KOUYeBbIX HapozoB. KsBecTHo, uTo ecau marot-
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HOCTb CTa/l KOIIbITHBIX HE OYeHb BEAHKA, TO XKHUBOTHbIE KOIIbI~
TaMH B3PBIXASIIOT [I0YBY, OTKPbIBasl ZOCTYII KUCAOPOAY; KPO-
Me Toro, yaobpsioT nousy. Ho tak npoucxoauro, noka koau-
94eCTBO CKOTa, a, CAE/JOBATEABHO, H AIO/IEH, HE IPEBDIIIANO
HEKOTOPOTO TpejileAa — eMKOCTH 3KOAOTHYECKOH HHINH. 3a
STHM IPELEAOM IaZar0 IAOLOPOJHE [TOYBbI, HAPOAbI besHe-
AH, BO3HHUKAAU TIOAMTHYECKAs! HEYCTONYUBOCTD, PACTIPH, MEKI0-
ycobulipl.

[ Toxozkas cutyanmsa 6bira u B Pumckoit umnepuu: aerpa-
JIALIUST CEABCKOTO XOBSIMCTBA, YMEHBIIIEHHE HAPOJOHACEAEHHS,
MIPUXO0Jl BapBapOB...

[ luBurusarmsm, nonasummM B 6ezy, He y1aBaAOCh CIIPABHTbCS
CO CBOMMH 3KOAOTHYECKHMH Kpusucamu. Ha mecto oanux napo-
JIOB TIDUXOJIUAH JIPYTHE, TIPHHOCSI ¢ COBOH HOBbIE TEXHOAOTHH,
obecrieyrBaroIIye BbIXO/, U3 CO3/ABIIErOCs TTOAOKEHUS.

Paspurue o611eCTBa IPUBOAUT K pasHO06pa3HIO POPM CO6-
CTBEHHOCTH, H, I10 3aKOHaM DBOAIOLIMOHH3MA, ob1ecTBa GAH-
2KaMIIHX JecsITUAeTHH 6yyT MHOroyKAaaubiMu. O HOBpeMeHHO
TpeGOBaHUsI HIKOAOTHYECKOTO UMIIEPATHBA IIPUBHECYT B KU3Hb
OrpaHHYeHUs], HaKAaJblBaeMble Ha HCIIOAb30BaHHE COOCTBEH-
HOCTH: CTaHYT HEOOXOAUMBIMH CHCTEMa DKOAOTHYECKHX 3aKO-
HOB U OPraHOB KOHTPOASI, OTrpaHHYeHHe CYBepPEeHHTETOB M TaK
aaree. JTu Or'paHUYEHUs] JOA2KHDI IlepeBecTH 001LecTBO U 6HOo-
cepy B 3MOXY HOOC(DEPDI.

[apmonnuno opranuszoBanHOE O6IIECTBO TPETHETO ThICYE -
AETHSl — 3TO O6IIECTBO, HAyIlee B 310Xy Hoocepnl. He ka-
casiChb JIeTaAed CTPYKTYpPbI ITOTO OOIIECTBA, CPOPMYAHPYEM,
caeays H. H. Mouceesy, psaa o6mux ero csoiicts [43, 44].

Takoe obmecTBo ZOAKHO:

o6ecIeylTb AMYHOCTH PACKPBITHE ee MOTeHLIHaAa: TaAaHTa,

HUHTEAAEKTYaAbHBIX BO3MOKHOCTEH, BOAH;

6bITh MpeseAbHO PACKOBAaHHbIM, TO €CTb He CT€CHEHHBIM

CHCTEMOH /ZIOTM, OTKPBITbIM HOBBIM H/IESIM, UMETb OOILYIO

KYABTYPY, YTO OPOAUT HEOOXOAUMYIO AUCLMIIAUHY TPYZAA;

06AaZ1aTh BBICOKMM YPOBHEM COLIMAABHOU 3AIUHIIIEHHOCTH

U CIIPABEJAMBOCTH, CIIOCOOHON CMAMIUTb MIPOTHBOCTOSTHUE

H3-3a HEPaBEeHCTBA, HAXOAUTb KOMIIPOMHUCCHI;
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BBIMIOAHSITb YCAOBHE 9KOAOTHYECKOTO HMIIEPATHBA — HE

HapyIIaTb 3alIPETHOU YEPTHI;

obecrieynBaTh PalMOHAABHOE COYETaHHE CBOGO/bI PhIHOY-

HOTO MeXaHH3Ma C HAIPaBASIOIIMM BO3JEUCTBHEM O06Iie-

CTBa, HAH PbIHKA ¥ aHTHUPbIHKA;

HCKAIOYATb T€HOLIU/L, KaK CO CTOPOHbI OT/EAbHbBIX MTAPTHH~

HbIX, TaK U FOCYZAAPCTBEHHBIX CTPYKTYP.

Bce 310 o6ecnieunt HoBy10 06111y10 KYABTYpY H 06pa3oBaH-
HOCTb HapoZIa, YTO MOPOJUT HEOOXOAUMYIO IUCLIMIILAMHY TPYZA.

YnpaeneHue u HanpasneHne
B pa3BuTun obuiecTsa

OauuM U3 KAIOYEBbIX TIOHSITHH TEOPHH YIPABAEHHS SIBASETCS
TIOHATHE «IIeAb YIIPaBAGHHSI», TaK KaK O6eCIIeAbHBIX YIIpaBAe-
HUH He ObIBaerT.

Mue 3anoMHHAOCH BbICTYIIAEHHE 110 TEAEBHAEHUIO PEKTO-
pa Canxr-Ilerepbyprckoro rocyzapctsensoro yHusepcureTa
npogeccopa A. A. Bep6unxoii. Ouna nosezara o Tom, kak B
90-x rogax Yuusepcurer mocerur npesugent Poccuu
b. H. Eabuun. Bep6unxas sazara emy sonpoc: «Kaxkoe rocy-
ZlapCTBO Mbl CTPOUM, K demy cTpemumcsi?» [ Ipesuzent ymea
ot oteeta. Criycrs kakoe-to Bpems B CI161Y npuexan npea-
ceaateab npasuteabctBa B. H. Uepnombipaun. C atum ke
sorpocom J\. A. Bep6unkas o6parurach u k nemy. OTBet 6b1n
T10-4ePHOMbIP/IMHCKH aOPUCTHUEH: «A KTO €ro 3HaeT, BOT
KOI/la ocTpouM, Toraa s Bam u oteedy». JTo HAM OTCyTCTBUE
LIEAH, AU €€ COKPDITHE H3-3a OMAaCeHHs! IUPOKOTO BO3MYILE-
HHSI TpazKk/iaH CTPaHbl.

B Texuuueckux cucremax 1eAb He TPHHAAAEKUT CHCTEME,
a 3a7laeTcsl, TO €CTb 3TO BHEIIHMH MO OTHOIIEHHIO K CHCTeMe
PakTop. YnpaBieHHe — TIpoleZypa BbI6Opa U pearHsalliH
OTIpe/IEACHHDbIX lIeAeHANIPABAEHHbIX AeHCTBUH.

B HexoTopo#i cTenenu aToOT M0AX0z MOKET GbITb MpPHMe-
HUM U B counarbHo# cepe. OHaKO B COLMAABHBIX CHCTEMAX
He GbIBaeT e/IMHOMH LIEAH, CYIIECTBYET COBOKYTTHOCTb LieAeH (cTa-

Wspareanctso «BECbhb» — JOBPBIE BECTHU
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OGUABHOCTD, BbICOKHH YPOBEHDb KHU3HH, 6€30IIaCHOCTb CTPAHDI,
BeAMYHMHA HallMOHAAbHOrO Zoxoza  Tak gaiee). CymecTsen-
HO, YTO 3TH LIEAH He 3a/J,al0TCsI U3BHE, a BbIpabaThIBalOTCSI BHY -
Tpu caMoil cucTeMbl. BosHukaeT 4pesBbruaiiHas CAOXKHOCTD
CBsi3€H, [ETAAbHOE HCCAEJOBAHHE KOTOPBIX MPAKTHYECKH HE-
BO3MO2KHO: 00beM HH(OPMALIUH, KOTOPYIO HY2KHO mepepabo-
TaTh JAS NPHUHATHS PellleHHs], MHOTOKPATHO BO3PacTaeT BMecC-
TE CO CAO2KHOCTBIO YIIPABASIEMOHN CHCTEMBI.

PaspaboTanublie B TEXHUKE METO/bI YTIPABAECHHS! CTAHOBSTCS
6eCCUAbHBIMH, MO3TOMY TPeOyeTcsl ZAS CHCTEM THIA «COLH-
AABHbBIX» H3MEHHTDb [IOHUMaHHe CaMOT'0 TepMHHA «YTIPaBACHHE».
[ Ipexzae Bcero, ymMecTHO B TakMX CHCTeMax OT TePMUHA «YTI-
paBAeHHe» TIepeHTH K TepMHHy «HarpaBAeHue». Hamm Bos-
JIEUCTBUSI OAKHDI ObITh HAIIPABAEHBI HE HA 2KECTKOE YIIPaBAE-
HHE C TOYHO ITOCTaBACHHBIMH LIEASIMH, a Ha TMOJJeprKaHHe 2Ke-
AaeMbIX TEH/[EHLIMH HAH Ha OTX0/l CUCTEMbI OT KaTacTPOQBbI.

Peub uzaeT 0 HanpaBAEHHH eCTECTBEHHbIX TPOLECCOB Ca-
MOOPraHHU3alMH B 2KEAAEMO€e PYCAO Pa3BUTHsI, KOTOPOE TIPUBE-
JIET K CPABHUTEABHO JIOATOH CTaOUABHOCTH.

Hanpasaenune ectb cBoero posa «mpuHIMN KOpMYEro»:
KOPMYHUH He HAalIpaBAsIET KOPabAb HarlepeKop CTUXHH, a HCIIOAb-
syeT cuAbl | [pupozabl 1abb1 MATH Hy2KHBIM KypCOM.

Takoe monumanue yrnpaBAeHHsi IPOTHBOPEUHT, HAIIPUMEP,
IIOCTYAATy MapKCH3Ma O ITAQHOMEPHOCTH Pa3BHTHs OOILECTBa,
0 ero ynpaBasgemoM xapaktepe. Jlas pearusanuu aToro npuH-
LHIa N0TPe60BAAOCh YHHUTOXKUTb YaCTHYIO COOCTBEHHOCTD,
pEeaAn30BaTh JUKTATYPy IPOAETapHaTa U ellle MHOTO 4ero Ha-
tBoputh. (Dunar ussecren.

B coumarbHoii cpepe HEO6X0AMMO IPOHTH MezK/ly perAameH-
THPYEMbIM OOILLECTBOM THIIA TEPMHTOB M PA3HOCSILEN BCE U BCsl
anapxueid. [ [pu aTom croBHO 6araHCcHpyenTb Haz PoNACTbIO, OZAHH
HeBepHbIH IIar — U Bee Npornano. Buxpu crpacreit u «neanzepra-
AH3M» MOTYT HaIllpO4b YHHUTOKHTb BCe OAarve HaMepeHHsl.

Takum 06pasom, 06111eCTBO He SABASIETCS YTIPABASIEMOH CHC-
TEMOH, €r0 Pa3BUTHE CAEyeT 3aKOHAM CAMOOPTaHU3ALMH, Pe-
aAusyeMbiM MexaHusmamu Pbinka, BkAtouasi u pbiHok Pukap-
710, COUBMEPSIIOILMI TIPOU3BOJCTBO M MOTPEOHOCTH.

8 Ha nopore Toukoro Mupa
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Bbume noguepkusaroch, uto puinok Pukapao caern, on He
criocobeH TpeABUAETD Oyzyllee, TeHAEHLIMH Pa3BUTHS, TIpELy-
razpiBaTh KaTacTpodbl. Heobxoaumo Bmemareabctso Pasy-
Ma, HarpaBAsiomasi Boas atogeii (Haroropasi moautHka, mo-
OlIpeHHe HHBECTHIIMH B MePCIIEKTUBHbIE TEXHOAOTHH, COIIHAAb-
Hasl 3aIIUTA).

BosmozkHOCTb yrpaBAsieMOro U 2€CTKO pernaMeHTHPOBaH -
HOTO Pa3BUTHsl SKOHOMHKH, COLIMAABHOTO NIPOEKTHPOBAHHS —
uanosusi. Ho ynpasaenye u BosMOkHOCTD LieAeHaTIpaBAEHHO-
ro BO3/IeHCTBHS Ha XapaKTep MPOLIECCOB — He OHO M TO 2Ke.

Pacemorpum anunocthoe Havaro B 'OO. Kak caeayer us
061X 3aKOHOB SBOAIOLMH, s TIPOLIBETAHHUsl YEAOBEYECTBA He-
06X0IMMO pasHOO6PasHe COCTABASIIOIIHX €r0 AEMEHTOB, CBOE-
obpasHasi IMBUAMSAILMOHHAsI MO3aHKa. B Mupe BblzBUraroTCs
Te HapO/Ibl, CTPYKTYpPa KOTOPBIX COZEHCTBYET PAaCKPbITHIO TBOP-
yeckux crocobHocteit amuHoctu. OO gorzkHO cosaaTb Ta-
KHe YCAOBHSI, B KOTOPBIX MOTAH 6bI COBMECTHTbCS «HPPALIHO-
HaAbHOE» HayaAO YeAOBEKA C LIeAEHANPaBAEHHOH JIeATeAbHOC-
TbIO AIOZEH.

Ho oanospemenno B obmecTse Takzse BO3pacTaeT U KO-
ofepaTHBHOE HayaAo, PasBUTHE KOAAeKTHBHoro pasyma. O6e
3TH TEHIEHIIMH — TIPOSIBAEHHE AUYHOCTH H COBEPIIEHCTBOBA-
HHE KOAAEKTHBHOTO pa3yMa — eCTeCTBEHHO COYEeTalOTCS H CAY-
KaT OCHOBOH PasBHTHs. JTO H €CTb MPOSIBAEHHE «HOBOTO HMH-
AMBHZIyaAU3Ma>» , IPH KOTOPOM AHYHOCTb B MAaKCHMaAbHOH CTe-
TIEHHU TIPOSIBASIET TBOPYECKHE CITOCOOHOCTH.

MuTepecHo mpocaeauTs MyTh pasBUTHA B Hallled CTpaHe H
crenienb npubakenus ee k [ OO, Kaxk yreep:xaaer akazemux
H. H. Moucees, B 1917 rogy Poccus comna ¢ TpaekTopuu ec-
TECTBEHHOTO PasBHTHsI — ObIAO HApPYIIEHO HOPMAAbHOE (PYHK-
1HOHMpOBaHKe PbIHKa, U €ATeAbHOCTb B CTpaHe TOAYHHHAACD
orpe/ieAéHHbIM ilorMaM U peraamenTarusiv. C MO3HIIMH 3BOAIO-
IIMOHH3Ma MPOM30IIAA «TIPOTHBOECTECTBEHHAS» CMeHa TIPHHIIM-
na oT6opa, U CUCTEMA CTaAa HEKOHKYPEHTOCTIOCOGHOM.

Ha onpezenennpix stanax ucTopuy Hapsi3aHHAs «CBbIIIE»
CHCTeMa JIOTM BCe 2k€ OTBEYaAa YasHUsM HaceAeHHs. Dbiau He
TOABKO TazieHusi, Ho U B3AeThl (no6esa B Beauxoit Oreuecr-



YHvBEpCanbHbIV 3BOMOLMOHM3M 1 nHthopmaums B 221

BEHHOH BOMHE, pa3BUTHE HAYKH U TIPOMbIIIAEHHOCTH, peaAn3a-
LUA SA/1epHOH U KOCMHYECKOH niporpamm u apyrue ). Ho umenno
»KeCTKasl CHCTeMa YTIPABAEHHS IPUBEAA K TOMY, YTO HHTEAAEK-
TyaAbHbIH NOTEHIMAA UCTIOAb30BaAcs HegocTaTouno. Opranu-
3a1us1 ob1IecTBa 6blna HEpPaLMOHAABHOM, U PhIHOK ee cMen.

Orcroza u poauAach uzest NePeCTPOHKH, XOTs yIPaBASIO-
1as1 9AMTA [IAOXO TpeacTaBAsiaa cebe atoT npouecc. | [peame-
CTBYyIOIIAs! TIEPECTPOMKE CHCTeMa 6blAa He CIoco6Ha BOCIIUTATD
AMYHOCTEH, COCOGHbIX PACKOBAHHO MBICAHTb B 06AACTH COLIU-
AAbHOHU C(Pepbl, BBAUMO/IEHCTBOBATD 10 JAHHOMY HATIPABAEHHIO
C APYrUMH. DbIAM AMIND «BHHTHKH», CIOCOGHBIE CAeZOBaTh
TpaBHAAM OTPEIEAEHHOH MTpbI, B TOM YHCAE DAHTA U TeHCEKH,
o6AazaBIIMe BCeH ITOAHOTOH BAACTH.

Uro ke caezyer aeraTh 06IIECTBY B CO3ZABHIEHCS CHTYya-
uun? [lpexze Bcero, ycBouth 0611He MPUHIMIIBI SBOAIOLIHH,
uckatb mytd kK 'OO ¢ yuetom ocobenHocTeit Hameit cTpaHbl,
MyTH K O6IIECTBY C AMGEPAaAbHOH MHOTOYKAAZHOH SKOHOMH-
ko#. O6bembl rocyzapcTBeHHOM (Z€TepPMUHHPOBAHHOM) U PbI-
HOYHOH (CTUXMHHOH ) SKOHOMHKH IOAZKHbI COOTBETCTBOBATD «IIpa-
BHMAY 30AOTOTO CEYeHHMsl», TO eCTb OTHOCHMTbcA Kak 2/3 u 1/3.
Takoe cooTHOmEHHE MHOTOYKAQZHOH SKOHOMMKH TPHBEZET K
rapMOHHMYHOMY ee pa3BUTHIO. K HacTosiieMy MOMeHTY Mbl yzke
HaBepHsIKa y6eAMAHCh, YTO OTX0J OT MarkCTPaAbHOTO MyTH pas-
BUTHS! [IMBUAM3ALIMH, TO €CTb OT MarMCTPaAbHOTO ITyTH CO3ZAHHUsI
PAIMOHAABHO OPraHM30BaHHOTO O6IIeCTBa, HeceT besy.

B Havane TPETbEro TbiCAYENETUA

B kouue XIX cToaeTust uHTeANEKTyaAbHAS MBICAD BpalllaAach
BOKPYT PasAMYHbIX JOKTPHH M CHCTEM B3TASZIOB, TAQBHOH U3
KOTOPBIX ObIAa «KAACCOBasi 60pb6a» MAH «KAACCOBBIH MHP».
B kouie XX Beka pasmbliAeHHs TepeMEeCTHAUCH Ha TIPo6Ae-
Mbl 9KOAOTHH, KPH3HCA LIMBUAHSBALMH, TIOCTPOEHHUS TapMOHHY -
HO OPraHM30BaHHOTO OOIIECTBA U TOMY MO/0GHDIE.

[ TocaeBoennble secATHAETHS HBMEHHAM XapaKTep MUPOBOH
SKOHOMHKH. VIbI BCTYNMHAM B MOCTHHZAYCTPHAABHBIA MepHOZ
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pasuTusi. O611eCTBO MePEXOAUT OT SHEPTETHIECKHX TEXHOAO-
rMil K MHQOPMALIMOHHBIM: PEAAH3YIOTCs Aa3epHble, CBEPXTOU-
Hble, CBEPXYHUCTbIE U IPYTHE «CBEPXTeXHOAOTHH». Ho ux mpu-
MeHeHHe HeMbICAUMO 6e3 KaueCTBEHHO HOBOTO TIOJX0/a, O/ -
pasyMeBalolero o6pasoBaHHe U JUCIUIIAUHY.

OKOHOMUKH OTZEAbHBIX CTPaH 06beJHHSIOTCS B OOILENAa-
HeTapHbIH 3KOHOMHYECKHE opranusM. Pemaomyio poAb cTau
urpath TpaHcHauuoHaAbHble kopropauuu (THK), Bosuukime
B pesyAbTaTe eCTeCTBEHHOrO TPOLIECCa CAMOOPIaHH3AIIUH.

Cosokynuocts THK — eaunas cetn, Brazeromas 6oree
yem 30% Bcex ong0B MAaHeTh! U ipousBoasias 6oree 40%
obmemuposoro npozykta; 50% cocraBaser ux BHemueTopro-
BbIH 060pOT. 3a MOCAeZHHE ZBA JECATUAETHS] 06'beM TIPOMbIIII-
AEHHOTO MPOU3BO/ICTBA YBEAHUHHACS TIOYTH B ZBa-TPU pasa, a
o6beM BHellHeH TOProBAu — 6Goaee yeMm B gecstb pas; 90%
BbIBO3a KarnHTaAa KouTpoAupytor | HK.

Crpanbl paszeAuruch Ha pasputbie (C MPOU3BOAUTEABHO-
CTbIO TPyZa BbIIlle CPEZHEMHPOBOH) U OTCTaAble (C MPOU3BO-
JUTEABHOCTbIO HH:KE DTOTO YpOBHs1). Dyzyum oTKpbITOH cHC-
Temoi, PhiHOK HauMHaET 6eCIIoNIaZHO PACTIPABAATHCS C OCAE -
HumH. A Tak kak PbIHOK OTKPBIT, TO U /IeHbI'H, COOTBETCTBEH-
HO, CTaAM IMlepeTeKaTb B 60Aee pasBHTbIE CTPaHbI.

[ Ipoucxoaut u Tak HasbIBaeMasi «yTeyKa MO3IOB» — HaH-
60oAee TaAAaHTAMBbIE AIOZHM SMHTPHPYIOT B CTPAHbI «30A0TOTO
MHAAHAPJAA», TO €CTb B IPYIITy PAa3BUTbIX CTPaH, Ie MPOKH-
BaeT npuMepHo MUAAHapy yerosek (Sanaanas Espona, CILIA,
Kanaza, Ascrparus, fAnonus u nekoropbie apyrue).

Brarounacst «apsiBOAbCKHE HAacoc», BbIKAYHBAIOIIHE U3
OTCTaAbIX CTPaH KalluTaAbl, PeCypchl, TaraHTbl. PasBuBatomium-
cst cTpanaM (110 cTapoil TePMHHOAOTHH ) He OCTaeTCsl MaHca —
OHM OTCTaAM HaBCEIrZa W AHMIIeHbl Haje:xa. Passutie orpac-
Aefl, COBpEMEHHbIE TEXHOAOTHH CIIOCOGHBI 06eCIedHTh Te Ha-
1IMH, KOTOpble 06AAZIAI0T BbICOKHMM ypPOBHEM 06pa30BaHHOCTH.
OTO OTHOCHTCA M K Y4YeHbIM, U K HH:KeHepaM, U K paboduM.
Cpopmuposapruuiicss obIIenAaHeTapHbIH SKOHOMHYECKUH Me-
XaHH3M He TIOJHHMAET, a YHHYTO2KAaeT SKOHOMHKY OTCTaAbIX
CTpaH, B AyYIlIEM CAy4dae MpeBpallas UX B CblpbeBble TIPH/AT-
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ku. | [onumaru Am 910 Te, KTO MpHIIEA K BAACTH Ha BOAHE Tie-
pPeCTPOHKH?

Uro kacaercst gaAbHelIero pasBuTHsi COGbITHH, TO 3/16Ch
MOKHO AMIIb CTPOMTb THIIOTE3bI, Beb MPOTHO3UPOBATb Pa3-
BUTHE TOH UAM HHOHM CHCTEMbI B HEYCTOHYHBOM COCTOSIHMM He-
B03MO:kHO. VI0:KHO MPeATIONOKHTD, YTO B TeYeHHEe ABYX-TpeX
JECATUAETHH PEANM3YETCS CACYIONIMH CIIeHAPUH SBOAIOLIMH:

6yZeT MPOUCXOJUTb ZaAbHEHIIas CTpaTU(DHUKALMSA CTpaH,

TO ecTb 6yZeT yBeAHYHBATbCS PaspbiB MEKAY Pa3BUTHIMU

M OTCTaAbIMH TOCYZapCTBaMH;

pa3BHUTHE MIPOMbIIIAEHHOCTH 6yZIeT IPOJOAZKATBCS, HO 3TO

He TIPUBE/IET K TIOBbIIIEHHIO 6Aar0COCTOSIHUS CAA60 pasBHU-

ThIX CTpaH; cKopee Ha0b60POT, 6yAeT pacTH 6AAromoAy4dHe

CTpaH «30A0TOTO MUAAHAPZA»;

MIPOZIOAZKHTCS TEH/IEHLHs] K YTBEPK/IeHHIO MAAQHETapHOTO

TOTaAMTapU3Ma CO CTOPOHbI TPAHCHALMOHAABHDBIX KOPIIO-

palLMil ¥ OTZEAbHbIX FOCYAAPCTB.

Bosmozxen u apyroit crienapHil: eMKOCTb pbhIHKA OTCTAABIX
cTpaH 6yzeT nazaTh AU He 6yAeT pacTH. JTO MPHBE/ET K Ha-
pymienuto crabunbHoctu cucrembl | HK u ctpan «sonotoro
MHAAMAP/A» .

Bce aTu cuenapuu BecbMa ycAOBHBI, Tak Kak, Harpumep,
U3 OMHCAHHOH CXeMbl BbINaZaeT MOAYTOPAMHANHAPAHbIH K-
Tal, KOTOPbIN B OAM:KAHUIIHE JIECSTHAETHsI TIEPEH/IET B YHCAO
TepesIoBbIX CTPaH: MPUPOCT BAAOBOTO HALIMOHAABHOTO MPO/LYK-
Ta Tam coctaBasieT okoro 10%.

B pesyabrare Bropoit muposoii Boinbt CLLIA ctaau rocy-
ZlapCTBOM HOMEP O/IMH B YKOHOMHKE, TMOAMTHKE, B BOEHHOH
cepe. DTOT MHPOIIOPSIOK MHOTAA MPHHATO HasbiBaTb Pax
Amerikana. Broppim rocyaapctBom 661a CCCP, xoTopbiit
coszasaa npotusosec CIIIA.

Takas noasipHOCTD rapaHTHpOBaAa BCeM CTpaHaM Orpe/ie-
AEHHYIO CTaOUABHOCTD.

[Tocae pacnaga CCCP nameii cTpane 6bira OTBeZIeHa POAb
OTCTAAOM — MOTYYHH, SHEPTHYHBIA HAPOJ OOAAUHAH B IIKYPY
no6uroi cobaku. Ho u gas CLLIA nactynator ne Ayuimme Bpe-
MeHa: OHM Ha4YMHAIOT MPOMIPbIBaThb B KOHKYPEHTHOH 60pbbe
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MHOT'MM 3KOHOMHYECKHM COMepHHKaM, 0COGEHHO B YPOBHE MPO-
H3BOZMTEABHOCTH TPYZa.

1 xoTs1 BMeCTO IBYX MTOAIOCOB CETOZIHS HAAHIIO AHIIb OZIHH,
raobaAbHasi BoMHa BpsiZ AM cAyuutcs — cuctema | HK me
JOTMyCcTUT camopaspymienus. |lenTp BoeHHOH cuAbI MAaHeTbI
(CILA) craner urpatb poAb BcemupHOro noauneickoro. Hau-
HYT BO3HMKATb M JPYTHe LEHTPbI, Mpexsze BCEro 3T0 OyAyT
TIPOrPeCCUPYIOIIHE CTPaHbl ATAAHTHYECKOTO, |HMXOOKeaHCKO-
ro u Asuarckoro pervonos. EBponelickuii moAyocTpoB He TOAb-
KO TIOZ[HSIACSI HA HOTH [TIOCAE BTOPOH MUPOBOH BOUHBI, HO U 10U~
TH cpaBHAACA ¢ AMepHKOH O MPOM3BOAUTEABHOCTH TPyZa:
cpeanuii yposenb 2xusuu 400-MurHoHHOTO HaceAeHus Bbie
cpeiHeaMepHKaHCKOTO.

Hrak, nactynaer anoxa yracanusi Pax Amerikana, u CLLIA
6yZyT MOCTEIEHHO yTPauYuBaTh CBOE MOHOIIOABHOE MOAO2KEHHE
B BoeHHOH u akoHomuyeckoi cepe. Pacnag CCCP yckopua
3TOT Tpoliecc.

Hauano TpeTbero ThicstueeTHs 03HAMEHOBAAOCH TeM, YTO MHP
cTan caoxkHee. Briepeay okazkyTcst Te cTpaHbI, KOTOpbIE JIEAQIOT
CTaBKy Ha HHTEAAEKT H 6eCKOPbICTHOCTb CBOUX AHMZIEPOB.

3apoxpaeHue Teopun HooctheporeHesa.
B3aumopeiicteue unu s3aumoCOpeicTeure

B kuure mpuBogMAOCH MHOrO HPHMEPOB paspyIleHHs OJHHX
CHCTEM M BO3HHKHOBEHHs] HOBbBIX IIPH OIPEAEACHHBIX YCAOBH-
sx. Mo2eT coszaTbCs BrieyaTAeHHe, YTO HMEeT MEeCTO HeKasl
HeoTIpeIeACHHOCTD: U 6e3 PhiHka HeAb3s, 1 ¢ PhiHKOM mA0XO.
Uro :xe onpeseAseT pa3sBHTHE CHCTEMbI: KOHKYPEHIIHs ee dAe-
mentoB uau ux BzaumoC QO aeficTBue?

«CyMmeem A1 MbI TIpeIOTBPATHTD TIpEBPAILEHHE MHPA B OJHH
rMraHTCKMH PBIHOK, IZe TOCIoACTBYeT CHAbHEHIIMH, I7le TAAB-
HOH IIeABIO SABASIETCS TOAY4eHHEe MaKCHMAAbHOH TIPHOBIAH B
KOPOTKHE CPOKH, IZIe CHEKYAALMs 32 HECKOABKO YaCOB CBOJMT
Ha HeT MAOZbI TPYZa MHAAMOHOB My2K4HH U :keHipua? He or-
ZaeM AH Mbl 6yZyIIHe TIOKOAEHHS BO BAACTb THX CAEITbIX CHA?
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A cuuraro, uro Ham Mup TpebyeT nepeocMbICAeHHs, U OH 6yZeT
T1ePEOCMbICAEH, €CAH Mbl BBEJIEM COLIMAABHDIH aCITeKT KaK KAIO-
YeBOH DAEMEHT, BOAHYIOIIHH BCeX HAac.» JTO — TOPbKHE OT-
kpoBenus rokonHoro npesuzaenta Mpauun M. Murrepana,
npousHecennbie uM Ha popyme OOH no coumarbnomy passu-
tuo B Konenrarene 11 mapra 1995 roza. Ymyapennpiii moau-
THYECKHE ZIeSITeADb BBICIIIErO paHTa MpeAype:KAaeT 06 ormacHo-
CTHU TIOTPY2KEHHsI CTPaH B BOAHbI JIMKOTO TOPTOBOTO MOPSI.

Konen XX Bexa nocrasua nepes ueA0Be4eCcTBOM TA06aAb-
Hble, oblIernAaHeTapHble LeAd. Ho, 4Tobbl ocymecTButh Mx,
HEO6X0MMO OMUPATHCS Ha HAYKY O COXPAHEHHH LIMBUAH3ALIHH.
Axazemux H. H. Moucees naspax ee Teopueit Hoocdeporene-
3a. ITy HEOO6XOAMMOCTb HAauMHAeT OCO3HaBaTh BCe GOAbIlee
YHCAO AIOJIEH, YTO MPUBOJUT K MHOTOYHCAEHHDBIM HZESIM U TeO-
PHSIM, TIOABASIIOIIMMCS B HAIUM ZHH B redatd. ABTopamMu sTHX
paboT SABASIOTCS U TyMaHUTapHH, U TPeJCTaBUTEAH HAyYHO-
eCTeCTBEHHbIX M TEXHMYECKHX HayK, U PEAHTHO3HbIE JIesITEAH,
M MHOTHE, MHOTMe JApyrue. Bce OHH MbITAIOTCS OCMbBICAMTD
(pyHIaMeHTaAbHbIe TIpo6AeMbl Beeaennoil, mpoucxoxaenus u
YCTPOHCTBA MaTePHAaAbHOTO MHUPA, BOSHHKHOBEHHS U Pa3BUTHUs
»KUBHH Ha 3eMAe, COOTHOIIEHHE MAaTepuu M CO3HaHHUs, MyTH
pasBuTHs couuyma [43, 44].

CunepreTrka — 0HO U3 HallpaBAEHHH TaKOTO Pozia MOKC-
KOB — TIPMBAEKAA JOCTATOYHOE KOAMYECTBO YYEHbIX. JTO Ha-
TpaBAEHHE COZEPKHT GOABITOE YUCAO MYGAMKALMH U OPOPMH-
AOCb B CAMOCTOSITEABHYIO HAy4HYIO JHCLIMIIAMHY.

Ouanako neHTpaAbHas Hzesl STOH HAyKH — IBOAIOLIMS de-
pes 60pbby, pasBUTHE COlMyMa depes PbIHOK — ocTaBAseT
YyBCTBO HEY/IOBAETBOPEHHOCTH, a TIOPOH Zlazke 06PEeueHHOCTH.
He Bcerna yaoBaeTBoputeAbHO 06bSICHEHHE MEXaHH3Ma CaMO-
OpraHH3alMH. JTO CBA3aHO C TeM, YTO He BCerJa sCHO, UTO Ke
3aCTaBASIET OT/IEAbHbIE YaCTH CUCTEMbI, MEXKy KOTOPBIMH OT-
CYTCTBYeT 3aMeTHOe (PU3UYECKOe B3aUMOJEHCTBUE, IPUXOJHTD
K COTAACOBAaHHOMY TMOBE/IEHHIO Ha HOABIIMX PACCTOSHUSX.

Bbime Mbi 06 9TOM y2e roBOPHAH, KOI/a IIIAA pedb O MeXa-
Hu3Max c60pkH, kooneparuu. O6beIHHEHHE SAEMEHTOB B CHC-
TeMbl YCAOBHO Ha3BaHO TaM «MeXaHH3MOM COOPKH», TIPHBOIS -
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IIMM K HOBbIM OpraHH3alMOHHbIM cTpykTypam. | locaeanue
06AaZIal0T CHCTEMHDBIMH CBOHCTBAaMH.

B snoxy unaycTpuaibHOH LMBHAMBALNM TOAATaAM, 4TO
CBOMCTBO CHCTEMbl BO3BMOZKHO BbIBECTU M3 CBOHCTB COCTaBAsl-
IOIMX €€ SAEMEHTOB M 3aKOHOB HX B3aHMOZEHCTBUS. DTOT MO -
X071, KaK yzKe YIIOMMHAAOCh, TIOAYYHA Ha3BaHHE PEAYKIIHOHHS-
ma. OH IHPOKO UCTIOAB30BAACS B TEXHUKE TIOCAEHHE HECKOAb-
ko BekoB. Ho pezykiiMoHusm He siBAseTCSI e JMHCTBEHHbBIM H
yHHBepcaAbHbIM B3rasizoM Ha Bemu. (Dopmuposanue koarek-
THUBHOTO TIOBEJIEHHs] 9A\eMEHTOB U 06pa30BaHUE M3 HHX CHUCTE-
MbI Tpe6y1oT nepexoza ot Bsaumogencreus k BsaumoCO aeit-
creuio. Hy:xen unoit Metoauyeckuit mogxoz, 1 Takol noaxoz
TOAYYHA Ha3BaHHE XOAMCTHYECKOTo (11eAOCTHOro).

B croBo «cucTema» MO:KHO BKA@/bIBaTb pasHbIH CMbICA.
M1 y2e uMTHPOBaAH BbICKa3bIBAHHE BbIZAIOIIETOCS] PYCCKOTO
¢usuorora [I. K. Anoxuna, koTopbiii roBopHa, 4To «cucTe-
MOM MO?KHO Ha3BaTh TOAbKO TaKOH KOMITAEKC M36HPATeAbHOTO
BOBAEYEHHs] KOMIIOHEHTOB, Y KOTOPOTO B3aHMHOE JIeHCTBHE H
B3aMMOOTHOIeHHUs puHuMaroT xapaktep BsaumoC O zelicTus
KOMITOHEHTOB Ha MOAY4YeHHe (PUKCHPOBAHHOTO TOAE3HOTO pe-
syabTata» [88].

3aech caezyer ele pas MOAYEPKHYTb /Ba (PyHAaMEHTaAb-
HbIX CBOHCTBA AIOGBIX CHCTEM:

00MEH C OKPYy2KaIoIlen CPeZlol MaTepUuet, SHepTHeN U UH-

(opmaruen;

B3aumMoC QO zelicTBre, TO eCTh KOrepeHTHOCTb MOBeJEeHHUs

Me?Ky KOMITOHEHTaMH.

PaccmatpuBast pasauuHbIe TIpUMepbI PasBUTHST U3 0OAACTH
(PUBUKH M XUMHH, GUOAOTHH M COLIMYMa, CHHEpreTHKa MOAMeTH-
Aa ObIIHe TIPUHIIMIIbI SBOAIOLUMH. FcAm cucTema HaxoauTcst B
YCTOHYMBOM COCTOSIHMM, TO BO3HUKAIOIIHE (DAYKTYALIMH FacsTCs,
H CHCTeMa IIPO/IOAZKAET OCTABaTbCsl B IIPEXKHEM COCTOSHHM, UAH
ee 9BOAIOLIHS IPOUCXOAUT «CIIOKOHHO», He 11071 BAHUSTHHEM (PAYK-
Tyaumi. B HeycTOH4MBOM COCTOSIHHH 1107, BAMSIHHEM (AYKTYya-
IMH HaYMHAIOT BOBHUKATb HOBbIE CTPYKTypHbIE 06pa3oBaHus,
KOTOpbIe BCTYTAIOT B KOHKYPEeHILHIO co cTapbiMu. | Ipoucxoaut
B3aumozelictre (60pb6a) CTapbIX CTPYKTYP C HOBbIMH, KOTO-
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pble B CBOIO O4Yepe/ib MOTYT OKa3aTbCA CAAGbIMH H PacceaThCsl.
B sToM cayuae cuctema BepHeTCs B IpexkHee COCTOSIHHE.

[ Iporiecc MozkeT moiiTH Mo-MHOMY: (PAYKTYyalHsl HAYHET yBe-
AMYHBATbCS, a HOBbIE CTPYKTYPbI YKPEIASTbCS, H B KOHIIE KOH-
1I0B [IPOM30H/IET IepecTPoiiKa CTapoH CTPYKTypbl B HOBYIO. | Ipu
STOM HaCTYIHUT HOBOE, 60Aee YCTOHYUBOE COCTOSHUE CHCTEMbI.
3aech npUCYTCTBYeT Kak 60pb6a CTapblX CTPYKTYp C HOBBIMH,
TaK M BO3HHKHOBeHMe Ha ornpezeieHHoM atare BzaumoC O zeit-
CTBHSI DAEMEHTOB CTPYKTYPbI, HX KOOMEPHPOBAHHE, COTPYAHM-
yecTBO. B pesyAbTaTe BosHHKaeT HOBasl yCTOHYHBas CTPYKTYpA.

HMubiMu croBamu, Ha onpesieAéHHOM 3Tarle 9BOAIOLIMH BO3-
HHKaeT IBAEHHe KOOMIepHPOBaHMs, HO STOMY NpeZIIeCTByeT aTarl
koukypenuud. Cae0BaTeAbHO, SBOAIOLIMS CHCTEM CBsI3aHA KaK
¢ B3auMogefictBieM, Tak u ¢ B3aumoC OgefictBueM. ITO M-
nupuyeckoe 0606IIeHHe, OYEBHHO, AeKHT B ocHoBe | Ipupo-
Ibl, BKAIOYast 061eCTBO.

Wtorn paseutns umBunu3auum 3a NATLCOT JIET.
HayuHas napagurma Hawero BpeMeHu

[ Toaseaem utoru passurus Hayunbix B3rasizos Ha [ [pupoay u
U3A02KMM Hay4HYIO TIapazurmy, POPMHPYEMYIO Ha 3ape HHPOpP-
MalMOHHON [IMBUAM3BALHH.

KAtoueBbivMu nousTusiMu 2051 9TOH SMOXH SABASIOTCST HHPOP-
Malusi, CHHepreTHKa, KoorepaTusHble npoueccol. | locaeanue
MHOI/Ia Ha3bIBAIOT COTAACOBAHHBIMH, HAH KOTEPEHTHbIMH.

Bbuue noguepkuaruch aBa QyHzaMEHTaABHBIX CBOHCTBA
CHCTEM AIOGOH TIPUPOZBI: UX OTKPBITOCTD, TO €CThb CIIOCOOHOCTD
0OMEHMBATBCS C OKPY2KAIOIIEH CPEZON SHEPIUeH, BEILECTBOM H
unpopmanmei, a Takzxke BzauMoCOgelicTBue ee dAeMEHTOB,
TO €CTb CBOMCTBO KorepeHTHOCTH dAeMenToB. Ho atum ne or-
PAHHYMBAETCS CO/IEPKAHIE HOBOH HAyYHOH [IapaZIUrMbl, TaK KaK
B CO3HAHHE AIO/IeH [TOCTENeHHO BXOAUT MIOHATHE O JOHKOM MHpE,
HCCAEZI0BaHHE KOTOPOTO OCYILECTBASIETCS BCE GOABLIAM YHC-
AOM yHYeHbIX. JTU H/leH MOAPO6HO 06CY:KAAIOTCS BO BTOPOH
YacTH KHHIH, H Mbl 3/1€Cb TOABKO YIIOMSIHEM O HHX.
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Cpasuum crapyro napaaurmy (XIV —xkoneny XX Beka) ¢
HOBOH, c(hopMHpOBaBIIelcs Tipu nepexoze B X XI Bek.

B nepuoz pacipera u ctaHOBAeHHsT eBpOIEHCKON HayKu B
XVII—XX Bekax B obmiecTBe rocrnozcTBoBaAa HaydHas Ma-
pazurMa, KOTOpyIo MOZKHO 0XapaKTepPHU30BaTh KAIOYEBBIMH CAO-
BaMH: KAACCHYECKHMH pPallHOHAAUSM M DBOAIOLHOHH3M, JeTep-
MHHHU3M, peZyKIIMOHH3M, AMHEHHOCTD.

Khaccuueckuii palronarusm yTBepzsiaeT, 4To CBS3b MKy
TMPUYMHOM M CAEJICTBHEM MOMKET ObITb TOABKO /JeTepMHHHPO-
BauHo#. CayyaiinocTb (CTOXaCTUYHOCTD) CTaAa pacCMaTPUBATh-
cA Kak 06beKTHBHAs TPUYMHA HEKOTOPbIX SABAEHHUH AHIIb B
XX Bexe. [ peanorararocs, uro passurue I Ipupoapr moguu-
HSIETCA TIpaBUAAM 3BOAIOLMOHM3MA. | [paBaa, mouTH 0 KoHIa
XX Beka CYMTAAOCh, YTO HPUHIIMITIBI KOCHOH, GHOAOTHYECKOH
u coumarboit | [pupoapr pasauumnb.

Tak, kocnas [ lpupoaa, cornacuo BTropomy Hauary Tepmo-
JMHAMHUKH, CTPEMHTCS K POCTY SHTPOITMH H, B KOHEYHOM HTOTe,
K XaOTH4ecKoMy cocTostnuio. Jluanason myteit pasBuTHS COLIH-
AABHOH TIPHPOJIbI, [0 MHEHHIO PA3HBIX (PUAOCO(POB, JOBOABHO
INMUPOK: OT TOAHOTO YHHUTOZKEHHsSI YeAOBEYecTBa /10 MPUOAH-
KeHHs1 K 60KECTBEHHOMY YPOBHIO, KOIZIa HAYHETCsl COBMECT-
Hoe TBopyecTBO (cHHeprus) yeroBeka u Dora [47].

[ Ipeobragaromee 4iCAO AtOZIEH HHTYHTHBHO BOCIIPHHHMA-
€T PUHLIMIT SBOAIOLIMOHM3MA KaK JIBUZKEHHE «BIIEPe/l, HaBepX»,
KaK HerpepbIBHOE COBEPIIEHCTBOBAHUE, 6€3 BO3BPATHBIX JIBH-
»KEHHH, TYITHKOB U TaK ZaAee.

B pamkax panmoHarHsMa AT HCCAEZOBAHHS CAO2KHBIX SIB-
AEHHH CAOMKHACS TTOXO0/L, MOAYYHBIINH Ha3BaHHE PeAYKLMOHH3-
Ma. PeayKIIMOHH3M CBOJUT aHaAU3 CAOZKHOH CHCTEMbI K aHAAH-
3y ee OT/eAbHbIX COCTABASIONIMX U MX B3aumozeictpuil. [ lpu
3TOM peaAbHble IBAEHHS 3aMEHSIIOTCs1, Kak TIPAaBHAO, BECbMa yTI-
POILIEHHbIMH MOJEASIMH, a Al X OTHCAHHs HCTIOAb3YeTCsI TIpe-
MMYILIECTBEHHO AUHeHHbIH MaTeMaTH4yecKkui armapar. | logo6ubrit
noaxoz croxkurca B XVIII—XIX seke u sipko nposiBurcs B
paborax Jarraca o ne6ecHoit mexanuke (Hasaro XIX Bexa).

Khaccuueckuii paiimonarusm u MeToz pelyKIMOHH3MA 03~
HaMeHOBaAU BaKHEHINMH 3Tall B UCTOPHH HE TOABKO HAYKH, HO
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u uuBuAusanmy B 1eaom. OHM oKasaAu ompezeAsiioniee BAUs-
HHe Ha chcTeMy obpasoBaHus. B wacTHoCTH, MpeamoAararoch,
YTO YEeAOBEK B TOM MHpE HAKallAMBAeT 3HAHMS, MOCTETEHHO
YBEAUYHBasl YUCAO OTHOCHTEAbHbIX HCTHH, U HENIPEPbIBHO MPO-
ABUraetcst K uctuHe abcoarotHod. | loayuennbie sHanus obec-
TeYHBAIOT TOCMOACTBO YeAoBeka Haz | [pupozoii.

C npuxozoM B (UBHKY MOHATHS BEPOATHOCTH TIPHUIIAOCH
nepecmotpeTb croxubimecss B X VIII Bexe npeacraparenus o
ZeTepMUHH3Me U cAydaiHocTH. | lonsitue cayuaiinocTs Boriro
B XIX Beke B HayKy HE TOAbKO B (PM3MKE, HO H B GHOAOTHH.
[ Ipumepom sTomy siBAsieTcst yuenue 06 SBOAIOLMH B :KHBOH
npupoze. V3 nero caeayer, uto sBoAtoumMs B 6HOAOTHYECKOM
MHpEe TIPOUCXOJUT MO CXeMe: H3MEHYHBOCTb — HaCAe/ICTBEH-
Hoctb — ot60p (Tpuaza Japsuna), npuyeM H3MEHUYHBOCTD BO
MHOTOM OTIPeZIEASIETCSI CAYYaHHBIMU TIPHYHHAMH.

B kouie XX Beka npousonino cobbiTHe, NOCAEACTBHS KO-
TOPOTO 710 KOHIIA ellle He OCMbICAEHbI: PA3BUTHE TepMO/IMHAMH -
KM, MEXaHMKH M DAEKTPOHHKH TPHUBEAO K aHAAM3Y OTKPBITbIX
cucteM (OHH BCTpPEYAIOTCS B paMOTEXHHKE, AAa3ePHOH TEXHHKE
U TaK ZiaAee), TEOPUH KaTacTPOQ H COTAACOBAHHbIX (KOrepeHT-
HbIX) KOOTIEPATHBHbIX NPOLIECCOB. B OTKPbITHIX cucTeMax BO3-
MOZKHbI TIPOIIECChI, TIPH KOTOPbIX SHTPOIHSI YMEHbIIAeTcsl, 1
CHCTEMbI CTIOHTAHHO MepPeXOJAT OT XAOTHYECKHX COCTOSIHHMH K
ynopsaodenubiM. Flmenno na 6ase atoro cpopmupoBaroch
HOBOE Hay4HOe HallpaBAeHHe — CHHEepreTHKa.

B cunepreruke paccmaTpuBaroTcsi KoorepaTHBHbIE, COTAA-
coBaHHbIe Tporecchl. B mog06HbIe porecch MOTyT BOBAEKATD-
cs1 06bEKTDI, Y KOTOPbIX B3aUMOJEHCTBHE KOMIIOHEHTOB TIpe-
Bpamaetcsi Bo BzaumMoCOelicTBre, UTO NPUBOAUT MOPOH K
HeoxkuzaHHOMY pesyAbTaTy. (OCHOBHBIMH MOHATHUAMH CHHEp-
FeTHKH SIBASIIOTCS] OTKPBITOCTb, KOTePEHTHOCTb, HEAMHEHHOCTD.
U xots1 3Ta Hayka moKa elle TOABKO BCTaeT Ha HOTH, OHA yiKe
3aCTaBAsET TlePeCMaTPUBATh MHOTHE B3IAsA/Ibl HA MHP U BeJET K
CYIIIeCTBEHHOMY M3MEHEHHIO CaMOi Hay4HOM Mapajurmol, 60-
Aee IMHPOKOH cxeMe MosHaHusl U omucanus | [pupozbi. B ee
OCHOBE AezKaT COBPEMEHHbIH PallHOHAAM3M H YHHBEPCAAbHbIH
SBOAIOLIMOHHM3M, COYETaHHE JeTEPMUHHU3MA U CTOXaCTHYHOCTH,
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PEAYKIIMOHU3MA M XOAM3Ma, AUHEHHOTO U HEAUHEHHOTrO MaTe-
MaTHYeCKHUX allllapaToB, B C(PEPY HAYKH BXOAHUT HE TOABKO Ma-
TePHUAABHOE, HO U Z[yXOBHOE HA4aAo.

B konue XX Beka npousolnen nepexos k HOBOH Hay4HOH Ta-
pasurme, XapaKTepHOH Al MH(OPMALMOHHON LMBHAM3aLMU. B
COOTBETCTBHH C HEW TPeGYETCsl PasBUTHE TIPEACTABACHHH O (DYH-
JlaMeHTaAbHbIX B3aumozercTBusax B | [pupose, Heo6xoaumbl Hc-
CAeZI0BaHuMs1 IPOBAEMbI «CO3HAHHST» C OHOBPEMEHHBIM HCCAEZ0-
BAHUEM J[OCTH:KEHHH (DUSHKH U TICHXOAOTHH, OCTAETCS1 OTKPDIThIM
BOIIPOC O TpoucxozkaeHuu Mupa. | lo-Buaumomy, cuneprervxa si8-
ASIETCs1 OZIHOU U3 TIEPBbIX y2Ke NIPU3HAHHDIX HAYK SII0XH HHPOPMa-
1IMOHHOM LIMBHAM3ALIMH; HayKa O |OHKOM MHpE TOAbKO pasBUBAeT-
Cs1 ¥ TIO/ZIBEPTAETCsl 02KECTOUYEHHBIM HAIa/IKaM PsiZia yUeHbIX.

MpUHUMMBI CUHEPreTMKN
B couManbHbIX npobnemax (kpaTtkue utoru)

HUsmenenne Barasaga na ssoaronuio [lpu-
p o a b1. Eine pas paccmorpum nyTtn coxpanenus yeaoBedeckoi
IIMBHAM3ALIMM B COBPEMEHHOM MHpE, KOTOPbIH CTOMT Ha Mopore
TPaHZHO3HbIX COLMAaAbHbIX nepemeH. VIbI stBAsieMcs cBuzeTEAS -
MH POZK/IEHHsI HOBOTO LIMBUAMSALIMOHHOTO YKAA/:a, KOTOPBIH 3a-
TPOHeT c(epy TPyZa, yIpaBAeHHUs1, 00pa3oBaHus, ObITa, ZOCYyTA.
Kak ynomunanoch panee, 1o MHEHHIO aMEPHKAHCKOTO (PHAOCO-
da u conrorora . Todpdarepa, passumue Hayku u obpasosa-
HUSL OCYWUCCMBASCMCS B0AHAMU. |aKHX BOAH OH HACYHTBIBAET
TpU: Ha CMeHy TlepBoH BoAHe (arpapHasi IMBUAM3ALIMA ) H BTOPOH
(uHAYCTpUAaAbHAS LMBUAM3ALMA) NPUXOAUM HOBAS, MPEMbsL
no cuemy B04MA, BEAYUAAs K COSAAHUIO CBEPXUHAYCTPUAND-
HOI, uau uHpopmayuorHoii, uusurusayuu [1].

Arpaphas IMBUAMBalMsA pasBUBaAach Ha MPOTSKEHHH He-
CKOABKHX TbICSMEAETHH, MHYCTPHAABHAST — HECKOABKHX CTOAE-
it (npumepro ¢ XIV z0 kona XX Beka), CKOABKO IPOAAHTCS
pasBUTHE HH(OPMALIMOHHOH LIMBUAMBALMH — HEM3BECTHO.

Paccmorpum ogHy U3 po6AeM, BOSHUKIIHX B HAYKe B Ha-
Yane MHPOPMALIMOHHOTO NIePHOAA IMBUAUBALIMH, T. €. GyKBaAb-
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HO B TTOCAeIHee ZiecsiTHAeTHe. Peub nolaeT 06 H3MeHeHHH B3IAs -
aa Ha ssoAronmio B | [pupoze.

Ha npors:xenun uuzycTpHarbHOH IMBHAMBALUH GbIAO
TIPUHATO CYUTATh, uTo 3BoAtonms | [pupoapi, ee passutue ocy-
WECMBASICMCS 68 YCMOUYUBOM peXcuMe, T. €. (PAYKTYalHH
TIPUBOJAAT K HEGOABITUM OTKAOHEHHSIM CHCTEMbI H TacsITCH; B
CHCTeMe He TIPeABUAATCA H3MEHeHHsI CTPYKTYPbl, TIepecTpoi -
KH, KaTacTpOdbl.

Hogbiii B3msa Ha sBoAIOLMIO B 910Xy HH(OPMAIHOHHOH
IMBUAM3ALIMH TIOMHMO YCTOHYHBOTO COCTOSIHHS PaCCMaTpPUBAET
U Heycmouuusble, T. €. (PAYKTYalluM MOTYT He TaCHTbCs, a Ha-
060pOT BO3paCTaTh, CTapble CTPYKTYPbI paspylIaThCs, a Ha UX
MecTe BO3HHKaTb HoBble. | [pu aTOM B TouKe, rze cuctema Te-
psieT ycToHuMBOCTb (Touke 6GUQYyPKALIMH), MOTYT BOBHHKHYTb
pasauunble myTH (Tpaexktopun) passutus |2, 34, 44].

Zlaree cunepreTuka paccMaTpuBaeT pasAMUHbIE KOOTEpa-
TUBHbIE TIPOLIECCHI, KOTOPbIE HHOI/Ia HA3bIBAIOT COFAACOBAHHbI-
MH, HAH KOTepEeHTHbIMH. B CBsi3u ¢ 3THM MO:KeT BOBHHKHYTb
BOIIPOC, YTO K€ OTPEeZIeAsIeT PasBUTHE CHCTEMbI: KOHKYPEHIIUsI
COCTaBASIOIIMX €€ IAEMEHTOB, KaK ObIAO TIPHHATO JAyMaTh pa-
Hee, ux cornacopanHoe aeiicteue (B3aumoCQOzelicTue), HAn
coueTaHue U TOro u Apyroro? Bpime ynomunaroch HoBoe or1-
peZieAeHHe CHCTEeMbl, MPeZAOZKEHHOE BbIZAIOIIUMCS PYCCKHM
¢usuororom [ 1. K. Anoxunpim: «Cucremoit MozsHo HasBaTb
TOABKO TaKOH KOMITAEKC M36HUPaTEAbHO BOBAEYEHHDIX DAEMEH-
TOB, Y KOTOPbIX B3aMMHOE ZIHICTBHE H B3aHMOOTHOILIEHHS! TIPHU -
numator xapaktep B3aumoCOzefcTBHS KOMIIOHEHTOB Ha IO-
Ay4eHHe (PUKCHPOBAHHOTO TTOAE3HOTO pesyAbTaTax. | Ipu pas-
BUTHH peaAbHbIX CHCTEM JIOAZKHbBI IIPOSIBAATBCS SAEMEHTbI Kak
BaaumozercTBus, Tak u B3aumoC QO getictua [88].

Tpuaaga /lapsuna. Bmase 14 yxe ynomunarocs o
TOM, 4TO C TIO3UIMH CHHepreTHKH BceaeHHas mocTpoena o ue-
papxuyeckomy TIPUHIIMITY, M Ha BCEX ee «3dTazkax» MPUCYTCT-
ByIOT cAy4aiinble (cToxactuueckue) gaktopbl. OHU BAHSIOT Ha
pasBUTHeE MPOLIECCOB, MPUZABasi UM HEKOTOPYIO HeoIlpezieAeH-
Hoctb. Cmoxacmuunocmov npoHusbIBaem sce «3maxcu» op-
2aHUSAUUU MAMepuu U NPUBOAUM K €e USMEHUUBOCITIU.
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HMubivu croBamu, HeAb3si HTHOPUPOBATb BEPOSATHOCTHBIH Xa-
paKTep MHOTHX TIPOLECCOB, MPOTEKAIIIHX B OKPY?KAIOILEM
MHpE, ¥ TIPUCYTCTBHE B HUX GOABIIOrO KOAHYECTBA Heollpezie-
AeHHbIX (QaKTopoB. B cucmeme BosHuxawm KoHKypupyio-
wue 31eMeHmbl U npoucxogum ombop no nPUSHAKaMm, nos-
BOASIOUUM CUCTEME BbIICUMb. JMU NPUSHAKU SAKPENAS-
jomcst, m. e. umeem mecmo HacaegcmsenHocmo. Cxema
SBOAIOLIMH 110 (POPMYAE «H3MEHUYHBOCTb, HACAEJCTBEHHOCTD,
0T60p» GbIAA TIPEANOKEHA AT OHONOTHIECKUX CHCTEM aHTAMH -
ckum ectectBoucnbitatereM Y. Jlapsunbiv B kone XIX Beka
U noAyunaa HasBanue tpuazbt Japsuna. Cunepzemurxa 8 kornue
XX sexa pacnpocmpanuna amy cxemy Ha 380110UUI0 KOC-
Hoil, Jcusoii u couuanoroii Ilpuposoi.

Cunepretuka Bce 60Abllle TPOHUKAET B (PUSHKY, XUMHIO,
GHOAOTHIO, TICUXOAOTHIO M COLIMaAbHbIE HAYKH, PACIIHUPSIS TIPe] -
CTaBA€HHe O TIpoliecce 3BOAOLIMH. FicAu panbiiie ciienapuu 3Bo-
AIOIMH JIASI KOCHOTO, 2KMBOTO M COLIMAABHOTO MUPOB GbIAK pas-
AHYHBIMH, TO CHHEPTETHKA BBOJIMT KOHIEMIIHNIO YHUBEPCAABHO-
O 9BOAIOIIMOHM3MA, B COOTBETCTBHH C KOTOPOH pasHbIE MUPDI
Pa3BUBAIOTCA M0 €JMHOMY CLIEHAPHIO. TO YTBEP:K/EHHe 03~
BOAHAO HAUTH 00IHe 3aKOHOMEPHOCTH PA3BUTHsI B PAa3HbIX
HayKax M, IPUMEHUTEABHO K 06pa30BaHUIO, PENIUTD TIPOHAEMY
JIEAEHHs] YUAILHUXCsl HA «ECTECTBEHHUKOB» U «YMAaHUTAPHEB»,
IPEAAOKHUTD UM OOIIYIO MAATPOPMY ZAsT U3YUEHHsT IBOAIOLIUH
npupoapb! u obmectsa [2, 34].

Eme pas ocTaHoBHMCS Ha y3A0BbIX COIMAAbHBIX MPOGAE-
Max, BCTaBIIMX Mepes HamieH nuBuAusauued B XX Beke. Mx
06beIUHSIOT TeMa coraacoBanusi «cmpamezuu Ilpupogor» u
«cmpamezuu Yeaoseka», uTo MozpasyMeBaeT TEPMHH «KO-
9B0I0UUST>», U XAPAKTEPHCTHKH OBILECTBA, I/I€ TAKOTO COTAA-
COBaHHSI MO2KHO JOOUTHCS.

JKOAOrMYEeCKHH M HPABCTBEHHDbIH MM -
ne p artuB. Mrak, yeroBeuectso BcTaro nepes Heo6x0aUMO-
CTBIO PEIATh CAOKHbIE DKOAOTHUECKHE NPOOAEMBI B UpE3BbI-
4alHO KOPOTKUH cpok. JIAa AoCTHKEHMS 1IeAM Hy?KHO BBECTH
OIpe/ieAeHHbIE OTPAHUYEHHsI B I€ITEABHOCTH AIOZIEH, HapyIIle-
HHME KOTOPbIX MOKET BbI3BaTh 9KOAOTHUECKYIO KaTacTPOdy.
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Hasosem coBokymHOCTb TaKHX OrpaHHYEHHH «3K0.402UUCCKUM
umnepamusom>. Ero cobaozenne MoxeT npuBecTH K KO9BO-
atoru. [ Iporiece 6yzer npoucxoauts B usmensiormefics auHa-
MHYeCKOH cpejie, TakuM 06pa3oM cTpaTeruu passutus deno-
Beka u | [pupoapr conazyt. Pearusarus sKoAOrHYECKOTO UM-
repaTHBa OTpebyeT COBAIOZIEHHUs OTIpeIeACHHbIX OrPaHHYeHHH
U 3arpeToB B mosejenun Aozeil. Heobxogumo copmyaupo-
BaTb MPaBHAA HOBOH HPaBCTBEHHOCTH, KOTOPbIE MO2KHO Ha3BaTh
«HpascmseeHHbIM umnepamusom>. | Ipexae Bcero, Herosek
JIOAKEH OTKAa3aThCs OT ONAaCHOH HAAIO3UHU raBeHcTBa Haz | [pu-
POZIOH M HAYYHTDCS 2KUTh, CAeZys ee 3akoHaM. J[ast ucrpaBae-
HHS! OMTaCHOH CHTYallMH MOYTH He OCTaAOCh BpeMeHH, T. e. e-
AOBEK He MO2KeT MO3BOAHTb cebe SBOAIOLMOHHBIA HAH «pbl-
HOUHBIH» CIIOCOOBI BBIXOZA U3 KPU3UCA, KaK TO ObIAO BO3-
MOKHO Ha 3ape LIMBUAHBAIHH. 1eAOBEYECTBO MOZKET CIACTH
ToAbko Koarextusnbiii Pasym. Bazknyio poab MoryT cbirpatb
pa3sHOO6pasHble PEAUTHO3HDbIE H (PUAOCOPCKHE YOerKAeHH .
[ Tpunuuner «Haroproii npornoseau» u gurocodckue MakcH-
mb1 BocToka MoryT coctaBUTb OCHOBY HOB01I HPAaBCTBEHHOCTH.
K num crezyer a06aButh Koe-uto o BsauMooTHouIeHUAX Ue-
roBeka u [ lpupoapi, nayunnie ganubie u 1. a. Jlaree myxHo
TaK TMOCTPOMUTb CHCTeMY BOCITHTAHHs, YTOGbI STH MPUHIIUIIbI
BOIIAH B IIAOTb M KPOBb Atoziedt [3].

[apmMonuuecknm opranusorannoe obme-
cTBo. [apMonuuecku opraHusoBaHHOEe O6IIECTBO TPETHErO
ThICYEAETHS] — 3TO OOIIECTBO, HZYIIee B 3MOXY HOOCHEPDI.
Omo npuzeT Ha cMeHy CHCTeM KarMTaAH3Ma HAH COLIHAaAM3Ma.

Cpopmyaupyem, caezys H. H. Mouceesy, psaa ocobenno-
creit atoro obmectsa |34, 44]. Takoe obuectBo g0AKHO:

06ecreynuTh AMYHOCTH PacKpbITHE ee TOTeHLHara — ma-

AaHMa, UHMEANCKMYAAbHBIX B03MONCHOCTCH, BOAU;
6bITh OCTATOYHO PACKOBAHHBIM, M. €. He CIMEeCHeHMbLM CUC-
meMoil JOeM, OMKPLIMbIM HOBbIM UJESM; HUMETb OOILYIO
KyAbTYpY, 4TO MOPOJHMT HEOOXOAUMYIO AMCLIMITAHHY TPYZAa;
06Aa/aTb BbICOKUM YPOBHEM COUUAAbHOLU 3AUAULUCHHO-
CMu u CnNpPasesAuBoCmMu, CrioCOOHbIM CMSATYHTD TIPOTHBO-
CTOSIHHE U3-3a HEPABEHCTBA, HAaX0/ls1 KOMIIPOMHUCChI;
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BBIMIOAHATh YCAOBHS 3KO0.102UUYCCKO20 U HPABCMBEHHOZO
uMnepamusa;

obecreyMBaTh rapMOHMYHOE COYETaHHe CBOGOJbI PhIHOYHOTO
MeXaHH3Ma M HalpaBASIOIIEro BO3ZeACTBHs OGIIECTBa, MAH
MHbIMH cAoBaMM couemnanue Puoirnka u Aumupoiika. Heo6-
XOZIMMO COBAIOCTH 30A0TYIO MPOTOPLIMIO B COOTHOLIEHHH ZIeTep-
munusMma (raanoBoctn, Antupbinka) — 2/3 u croxacTuxu
(cayuaitnocty, Pomka) — 1/3. M a1o cootHomenue zozkHo
COBAIOZIATHCA He TOAbKO B SKOHOMHKE, HO U B OpTaHM3allHH
KOAAEKTHBOB, apXHTEKType, HCKYCCTBe, B ObITY;
UCKAIOUaMb BCAKUU 2€HOUU/, BOBHUKAIOIIHH 1107 AeHCT-
BHEM OTIpe/IeAHHbIX IPYTITT HAH TOCYZapCTBa.

B sakatouenue oTMeTHM, 4TO OCHOBHbIE pE3YAbTATbI B Ha-
yKe BTOPOH BOAHbBI IMBUAH3ALMH GbIAU TIOAYUEHBI AT CHCTEM,
HAXOJSIINXCSl B YCAOBHAX, OAMSKHUX K PABHOBECHIO, OHU OIIH-
ChIBAAUCH C [OMOIIIBIO AUHEHHOTO MaTEMATHYECKOTO allapaTa.
Oanako MbI :KHUBEM B MHpE HEyCTOHYHBOCTH M Heo6paTHMO-
CTH, I/Ie Pa3BUTHE U pas3pyIIEHUe UAYT PSAZIOM; NS UX OMHCAHMs
HeO06X0/IUM HEAMHeHHbIH MaTeMaTHYeckHi ammapart. |[usuau-
3alMs TPETbEH BOAHDI ONUPAETCsI UMEHHO Ha 9TH OCOGEHHOCTH
peaabnoro mupa. Cumepzemuka npegaazaem He mMoAbKO
(urocockoe 060cHOBAHUE 3MOZO MUpa, HO U annapam
AASL €20 ONUCAHUSL.

HanoMuuM raaBubIl HOCTyAaT CHHEPTETHKH: eAUMCTBO
Mmupa mpebyem u eguHcmsa Hayku, mpebyem paccmompe-
HUSL € eJUMbIX NO3UUULL He MOAbKO PA3AUYHbIX Bemsell
MeXHUUECK020 06pa308aHUS, HO U 2YMAHUMAPHOU Chepb.

Msroxennas Bbune koHLeniys noTpeGyeT MPH ee pead-
3allMd OFPOMHOU HUHTEAAEKTYAABHOH PaGOThI MPORPECCOPCKO-
TIIPETOZIABATEABCKOTO COCTABA.



Fnasa 16

fIPOBJIEMBI
UHDOPMALIAN

Mup gyxoBHbIN U MaTepuanbHbIN

B camoM Hauane KHHTHM MbI YIOMHHAaAH 06 HH(OPMALIHOHHOH
IMBUAMBAIMH, K KOTOPOH MEPEIIAO YEAOBEYECTBO B KOHIIE XX
Beka. Hacrymuiaa apa Bogoaes. Homernmee nokonenue arozeit
2KMAO B 3py Phi6, kotopas aaurach npumepro 4500 aert, aro-
TYI0 3py TOTaAbHOH AKH H 06OMaHOB.

O6masich ¢ 4eAOBEKOM, Hy?KHO 6bIAO He CTOABKO CAYIIATb,
YTO OH FOBOPHT, CKOABKO JIyMaTbh O PEaAbHbIX MOTHBAX €ro To-
Bezenusi. B nozaBasionieM 60ABIIMHCTBE CAyYaeB 3a BBICOKO-
NapHbIMH CAOBaMH CKPbIBAAHCH BeCbMa MPO3aHYHbIe HAH Zazke
HU3MEHHbIE LIeAH.

[ lpuusiTo aymatp, uto HOBast 3pa — 3pa Bogores — 6y-
ZieT coBceM HHOM, 6oaee yaaunoi s Arozeit. Ozanako Mbl oka
ele AMIIb coBHMpaeMcsi cZieAaTh MepBbIH Iar Ha 3TOM MyTH.
Hugopmarmonnas IUBUAM3ALMA PUBHECAA B 2KH3Hb AlOZEH
TaKHe MaTepHaibHble U3MEHEHHUs] KaK TeAeBHZEHHE, KOMIIbIO-
tepnl, MHTeprer u Tak zaree.

Bokpyr nonaTtus «uH@popmanusa» 10 cHX Mop BeAyTCs CIo-
pbl. O6bIMHO OHO TPAKTYETCS KaK «CBEAEHHs», HO 2KeAATEABHO
6bIAO 6bI IOAYUHTb GOAEE YETKOE OTIpeeAeHHE TOTO, YTO TTOKa
BOCIIPUHUMAETCs] Ha HHTYUTHBHOM YPOBHE.

Onpegerenne MoHATHA «MH(POPMALUs» CTAHOBHTCA ellle
60oAee TPYZAHbIM, KOT/la BOBHHKAIOT MOMbITKH KaK-TO yBA3aTb
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ero c nousitieMm /lyxa. OcranoBumcs 60aee ozpo6HO Ha STOM
BOIpOCEe U 06PATHMCA 3a Pa3bsiCHEHHEM K PEAUTHH, ee TpaK-
TOBKe TaK HasbiBaemoro lonkoro mupa. Mucyc Xpucroc no-
CTOSIHHO MOYepPKHUBaA KaueCTBEHHOe CBoeobpasue MOTyCTOPOH -
HEro JyXOBHOTO MMpa, FOBOPSI, YTO I1apCTBO €ro He OT MHpa
cero, mpeaynpexaA He UCKAaTh aHAAOTMH Me:K/y 3€MHbIM H
He6eCHbIM MHPOM, B KOTOPOM TocnoAcTeytoT nenHoctu Jlyxa:
A1060Bb, KpacoTa, COCTpaZlaHie. JTH LEHHOCTH TPHOOPEeTaloT
TaM HHOH CMbICA, HEJOCTYIIHBIH AIOZSIM, IPHBSI3aHHbBIM K 3€M-
HbIM OAaram.

[TousaTp u omucaTh ZyXOBHBIH MHp HEOZHOKPATHO IIbITa-
AMCb (PMAOCO(BDI, HO BCe UX MOMbITKH BolTH B Mup Jlyxa c mo-
MOIIIbIO OOBIYHBIX 3EMHBIX CPEJCTB OKA3aAHCh HECOCTOATEAb-
HbIMH. B KOHeuHOM MTOre Bce CBOZUAOCDH K yTBEp:K/IEHHIO, YTO
MaTepusl M JyX KapJMHAAbHbIM 06pa3oM OTAHYAIOTCS ZPYT OT
Apyra, XOTS U B3aHMOCBSI3aHbI.

Becb onbiT Hamtell :KH3HH TOBOPUT O TOM, YTO ZyXOBHbBIH
MHpP MO2KET TIPOSIBAATBCA B OIIYIIEHHAX CBOOGOZDI, BJOXHOBE-
HUsA, B TBOPYECTBE, B cTpacTax u T. 1. Kuorza xomy-To yaaer-
sl 3aTASHYTDb «II0 Ty CTOPOHY» Hepe3 TaK HasblBaeMble «OT-
kpoenusi». CylecTByeT Macca ONHCaHHH TaKHX «OTKPOBEHHH» .
Bo MHorux mpoussezeHusx MCKycCTBa M PEAMTHO3HBIX pabo-
Tax FOBOPUTCS O BUZEHHUSX.

ZlyxoBHbiit u pusHueckuil (MaTepHaAbHbIH ) MHPbI HACTOAD-
KO pasAMYHbI, YTO CBA3aTh HUX B €JMHOE IIeAOe MO2KeT MOKa,
noxkanyH, Toabko Bepa. OHa MO3BOAAET MPUHATH MHP JyXa H
BKAIOYHTD €TI0 B 2KH3HEHHbIH OIbIT YeAoBeKa (/JyXoBHbIE LeH-
HOCTH, 9THYECKHE U ICTeTHYECKHE MPHHIIMIIbI, OILYIIeHHe rap-
MoHuH). B 210l KHHre aBTOp B Mepy CBOMX CKPOMHDIX CHA Jie-
AAeT MOMbITKY PacCy2KeHHs Ha 9Ty TEeMy.

Bocnpusrue /lyxa nossoasier ueroBeKy BbipBaTbCA 3a Mpe-
ZleAbl YHCTO MaTepHaAbHOIO MHpPa, B KOTOPbIH OH BKAIOYEH H
KOTOPBIH TPOYHO yAep2kuBaeT ero. B mocaeauue rognl cpeau
psiZla y4eHbIX yTBep:aeTcs cymectsoBanue B | Ipupoge Ton-
koro mupa. Muorzaa ero naswisaror mupom Jlyxa, ropuum (Bbic-
IITUM ) MHPOM CO3HAHHs1, MEPOM HH(OPMALIMOHHDBIX TTOAEH, XOTs
BCe TH IOHATHS JaieKo He cHHOHMMBbI. B masax 12 u 13 mbr
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TaK:ke KacaAHCh STOH MPOOGAEMbI H TbITAAHCH YBA3aTh |OHKHI
MHp C (PM3HYECKUMH TIpeJCTaBAeHUAMU. B 3Tol raaBe Mbl 10-
nbITaemMcsi 6oaee rAyOOKO MPOHUKHYTD B IMOHSITHE HHPOPMALIUH
U C 9TOH CTOPOHDbI CHOBA BEPHYTbCsSI K BOAHYIOILEMY BOIIPOCY.

WHdopmaumoHHas aHTponus

Oauum ux MepBbIX co3zaTeAeH TEOPHH HH(POPMALIMH CHHTAIOT
amepukanckoro uHzxenepa Kaoza [1lennona. Ero sacayra co-
CTOUT B TOM, YTO OH /IaA OTIpeZleAéHUe TIOHSITHIO HH(POPMALIUU H
B 1948 rozy BBea ee koamuecTBennyio mepy [42, 45, 46].

Zlo cosnanus Teopuu HH(POPMALIHH HUKTO He MbITAACS BKAA-
AbIBaTb CTPOTHH HAYYHbIH cMbICA B 310 nousiTie. CAoBo «HH-
(pOpMaLMs» TOAKOBAAOCh KAaK OCBEJOMAEHHOCTb O YeM-AMOO.
(DaxTb1, HOBOCTH, CBezeHMS, MOAYYEHHbIE TyTeM OBIEHHUs,
YTeHHs] MAH HabAIOZIeHHs] 06beJUHAAUCh B OZIHOM CAOBE «HH-
(opMaLMs» MPAKTUIECKH BO BCEX TOAKOBBIX CAOBAPSIX M 9H-
LMKAOTIE IMYECKHX CTIPABOYHHKAX. 1aKoe orpezie\eHHe Ka3aaoCh
BIIOAHE HCYepTIbIBAIOIINM KaK AASl HAyKH, Tak H JAAS TOBCEJ-
HEBHOH TPaKTHKH JI0 TeX Mop, MOKa He BOBHHMKAA HEOGXO/HU-
MOCTb B KOAHYECTBEHHOM ee H3MepeHHH. /st 9TOH 1leAU BBeAH
crienMaAbHyto eaunuiy (6ur).

ZJlAst uBMepenus KoauyecTBa HH(POPMALIMH aMepPHKAaHCKUH
yuenbiii K. [1lennon npearo:xun ucroabsoBaTb 3aMMCTBO-
BAHHYIO y TEPMOJMHAMUKH BEPOSITHOCTHYIO (POPMYAY SHTPO-
muu (S = k In P). Cuauara mMHOrME yueHble CKAOHHDBI GbIAM
OOBSICHATb 3TO CChIAKAMH Ha yZ06CTBO PacyeToB, HO MOCTe-
TeHHO OTKPbIACS 60Aee TAy6okuit cmbicA. Mupopmanus cozep-
2KuTCs1 He ToAbKO B kKuure. OHa ecTb B 2KHBOH KAETKe, B MePT-
BoM KpucTaire. MHpopmauronHoe BsaumosecTBHE Tak:ke
TpHCyILe MaTePHAaAbHOMY MHPY, KaK U ZpyTHe (DOPMbI B3aUMO-
aeiicteus [46].

Ceituac TepMuHbI «6UT» HAH «6alT» 3HaKOMbI MHOTUM. JlAst
MX IOHUMAaHHs1 TPeGYIOTCsl 3HAHHSI MATEMATHKH Ha yPOBHE CPeJL-
Hell IIKOABI, @ TOTOMY Mbl PHCKHEM Pa3bsICHUTb CMbICA MOHsI-
THSI HH(OPMALIUH.
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K. LLleHHOH ncnonb3osan Ang 3Toi Lenv M3BECTHY hopmyny
IN. BonbumaHa, B KOTOpPOW yCTaHaBNMBaEeT CBA3b MeXpay Tep—
MoaMHaMuyeckonm aHTponven S n ctaTucTuyieckum secom P
CUCTEMbI

S=kinP, m

roe k — noctosaHHaa Bonbumana.

3T1a dopmyna paccmaTtpuanack B rnase 14. HanomHum
yuTaTen, Y4To ecTb U MHOe npeacTasneHve opmynel (1), co—
BEPLUEHHO e TOXAECTBEHHOE, 8 MMEHHO:

- 1
S= —kzwi logw; , roe w; =5 (2)
H 1
I
W, — BEPOATHOCTbL MOABMEHNA 06bekTa, HanpuMep, MonekyJsbl B
I~ A4eiike.
K. LLIeHHOH npuHAR, 4TO 3aBUCMMOCTb MeXAy KONMYecTBOM
nHdhopmaumm | n Tak Ha3biBEEMOWN MHAIOPMAaLMOHHOM 3HTPONW—
en S, BbIpaxaeTca aHanorn4yHon gopmyron, To ecTb

S,=11=InP, uwm | ==Y w,logw, @3)

I

[No3xe mbl NnpuBegemM BbiBog chopmynbl (3), a noka pac—
CMOTpUM CBA3b Mexay S 1 I. HanomHmm, yto J1. BonbumaH nbi—
Tancs yacHUTb nosepeHve Bonbluoro aHcambna monekyn u
NPeanpUHAN NonbITKY C NOMOLLBI MaTEMaTUKN NPOHUKHYTb YM—
CTBEHHbIM B30POM B 3araf0o4Hblii MMKpOMUP. A noBegeHve Mo—
NeKkyn 3aKni4anocb B TOM, 4TO Kakum Bbl cry4anHbiM 06pasom
OHW He CTankMBanucb Opyr C ApYyroM, B KOHEYHOM MUTOre Mone—
Kynbl paBHOMEPHO 3aronHAT BCE 0TBEAEeHHOE MM MPOCTPaHCTBO.
BbIno nokasaHo, 4T0 ras, BbIBEAEHHbIV N3 COCTOAHWA paBHOBE™
Cva TEM MW MHBIM CMOCO60M, BCeraa CTPEMUTCA BEPHYTLCA B
COCTOSIHWE PaBHOBECWSA, 1 MO Mepe NPUBANXKEHUS K 3TOMY CO—
CTOAHWIO 3HTponus ByneT pacTu.

3TV cBOMCTBA MOMNEKYNAPHOIrO MMpa yAa4HO OMUChIBAKOTCS
cdhopmynon (2). denctBuTenbHo, pa3obbeM BCe 3aHMMaemoe
rasom npocTpaHcTBO Ha N paBHbIX M0 06bLEMY AYEeK U Hangem
no chopmyne (2) aHTponuto rasa. [okasaHo, YTO 3HTPONUSA [0—
cTuraeT Makcumyma, Korfa BEPOATHOCTb HaXOXAEHWUA MOMEKyn
B A4erike Ne 1 paBHa BEpPOATHOCTM HaxoXAeHWA ee B Nobon
Apyron a4evke, Hanpumep, a4erke Ne 5. O6osHa4vm Yepes w, =
=N,/N BepoAaTHOCTb HaxoxaeHna N, Monekyn B A4eike i, a 4e—
pe3 N — obLee 41Mcno Monekysn.
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B paccmaTtpuBaemMoM cnyyae paBHOBEPOATHOrO pacnpene—
NEHUST MOMNEKYN Mo AYenKam
=w,= . =w=.=w

2 N*

Mpu nocnegHem ycnosun yHKUMA —Xwlogw; UMEET Han—
6onbluylo BenuvnHy. B 3ToM 1 ecTb rmaBHOEe CBOWCTBO 3TON
thyHKLMM 1 CMbICT pOCTa 3HTPOMUW NPV CTPEMIIEHWMN 3nEMeH—
TOB paBHOMEPHO PacnofoXWUTLCS B MPOCTPaHCTBE.

Wrtak, LLleHHoH ans namepeHus nHdgopmaumy npeanoxmn
1crnosb308aTh BBEAEHHY BonbLMaHoM dyHKuMo —Xwilogw;, u
B cepeauHe XX Beka 3Ta (hyHKUMS Mepexuna BTOpoe poxae—
Hue. OHa cTana NpPUMEHATLCS ANA MCCefoBaHus He TONbKo
Xa0TUYeCKMX, HO 1 obnafaLyx Nopaakom cuctem. [Ans Takux
CUCTEM MOABMNEHNE pasHbix 3anemMeHToB (BykB, ApkocTen n Tak
Aanee) MeeT He OAMHAKOBYIO, a8 PasHyl BEPOATHOCTb. [1o3To—
My Mbl BUAMM Ha TeneakpaHe n3obpaxeHue pasnuyHbIx npea—
METOB, NL, COBbITUN BMECTO TaHL@ CBETIbIX U TEMHbIX MATEH,
HaMoOMVHaKLWMX CHeXHbIn BypaH. /IMeHHO noaTomy B KHUTe
npeacTaeT nepeq Hamu He BecnopsfoYHOE pacrnonoxeHve Byks,
a oCMbICneHHbIN TekcT. Okasanock, 4T0 BCAKYHD UHGOpMaumio
(v Ty, KOTOpas B rasetax, v Ty, KOTOpas BO3HVKAET Npu ABUXE—
HVW MOMEKyn) MOXHO U3MepATb C MOMOLLBIO OAMHAKOBbIX ean—
HYL, O YeM MOVAET peyb B CrefytoLlemM pasfene.

l_IOKa, KaK MHE€ KazKe€TcCs, IPHU BCEM CTapaHUHU MHE €Ill€ HE

YZAAAOCh ZOCTATOYHO SICHO U3AO2KHUTb CMBICA TEPMHHA «HH(OP-
mauusi». [ lorpebyercst okynyTbest 4yTh ray6ixke.

Mepa nHdopmaumu no LLieHHoHy

Mopmyry (1) M0kHO MOAYHHTb MPAMBIM MyTeM TIPU TIOMOILH
JZIOCTATOYHO TIPOCTBIX PACCY?KAEHHH, HE CBSI3AHHBIX C TEPMOJHU-
namukoi. /[as aToro notpe6yercs eme pas noapo6Hee ocTaHo-
BUTbCA Ha MOHATHAX CTaTHCTHYECKOTo Beca cucTeMbl P u Bepo-
ATHOCTH TosIBAeHust cobbitust w. | [pusegem psa npumepos.

Mpn BpocaHWn MOHETbI, KaK M3BECTHO, BbINAJaeT Unu «openy,
UnM «peLukay. 3To — onpefeneHHas MHopmaumns 0 pesynbTa—
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Te 6pocaHus. BeposTHOCTb BbINAAEHWA «Opray WM «peLuKkuny
w="1/2, a yicno BO3MOXHOCTEN UK cnocoBoB peanus3aumm
cucTeMbl («open unu pelukay) paBHo 2. 3Ta BeNuMYMHa U ecTb
CTaTUCTUYECKUIN BEC cucTeMbl P = 2.

BTopon npumep cBA3aH ¢ UrpanbHOM KOCTb — KyBKKOM C
MeTkamu Ha rpansx: 1, 2, 3, 4, 5, 6. Ipn 6pocaHumn KocTn no-—
ny4aemM WHGOPMaUMIO O BbiNageHUy KonmyecTsa 0YKOB — OT
0[HOro Ao wecTtu. BepoATHOCTL NOABEHWS TOr0 UM MHOMO KO—
nnyectea paBHa 1/6, a YACNO PaBHOBEPOATHLIX BO3MOXHOC—
Ten peanuaaumu cuctembl (cTaTncTuyeckmn Bec) P = B.

13 aTux npvmepoB cnepyeTt, 4TO CBSI3b CTATUCTMYECKOro
Beca P 1 BepOoSTHOCTM W UMEET B[

P=1/w. (16.4)

3apapvmcsa BOMPOCOM, B KakoM cnyvae 6onblue nHhopma—
ummn: npy 6pocaHny MOHETbI Unu Npy 6pocaHnm UrpansbHoM Koc—
TW. BeposaTHOCTb BbinageHust «opna» w pasHa 1/2, BEepoATHOCTb
BbIMafEHNA yKa3aHHOro KoNM4ecTsa 04KOB KOCTU w paBHa 1/6.
CnepoBaTensHo, MeHee BepoATHOe cobbiTve (6pocaHne kocTu)
paeT 6onblwe nHdopmMaumm: 4em bonblle HeonpegeneHHoCTb
(konn4ecTBO 04KOB KOCTM) A0 MOMyYeHWs coobLueHnst 0 cobbl—
Tun (BpocaHne kocTu), Tem Gonbllee KONMYECTBO MHhopMaLn
MocTynaeT Npu COBEpLUEHNN COBbITVA 1 MOMy4eHUN CO0bLLEHNS
0 HeMm. /IHchopmaums cBsizaHa C 4YMCNOM PaBHOBEPOSATHbIX BO3—
MOXHOCTen: Ansg MoHeTbl 3aTo P =2, ana koctn P =6.

13 Teopvn BEPOATHOCTEW N3BECTHO, YTO MpY BpocaHn OByX
KocTew cpasy nony4aem BAsoe 6onbLue nHopmaumm, Yem npu
H6pocaHun ogHow KocTw: uH¢popmauus | HesaBucumbix co-
6bITHII cCKNagbIBaeTcA, a YMcaa paBHOBEPOATHLIX BO3MOX—
Hocteii P, n P, nepemHoxarorcsa [42, 45].

Bpocaem pBe kocTu cpasy, BO3MOXHO BbIMagyT Mpu 3TOM
nsa Habopa cobbiTuin P, 1 P,, OH/ paBHOBEPOATHbI, U MO3TOMY
MOJSIHOE 4YMCN0 COBbITUI MEPEMHOXAKTCS

P=pP, P, (16.5)
a Konn4yecTBO VIHq)OpMaLl,VIVI CKJlaablBaeTCcAd, TO eCTb
IP) = P, -P,) = ItP,) + I(P,) (16.6)

BoT 3gecb Mbl nopoLwn K y3noBOMY MOMEHTY HaLUMX pac—
CYXAEHUNA, 8 UMEHHO: B KAKOW 13 U3BECTHbIX DYHKLMN Y, = f[x1] 7]
Y, = f (x,) 06Lmin pesynbTaT CKNaabiBaeTca y =y, + V,, @ apryMmeH—
Thbl NMEPEMHOXAOTCA, TO 8CTb X = X, - X, Y=V, + Y, =F (X, - x,) = (x).
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B matematuke 13BecTHo, 4To 3Tum npasunam (16.4) un
(16.5) nopguuHsaOTCA ToNbKo norapudmMmyeckne yHKLUNU, No—
3TOMY 3a8BMCUMOCTb KONMU4YecTBa nHopmaummn | oT ymcna pas—
HOBEPOATHbIX COBbLITUI P [onxHa UMeTb BUA

I=alog, P, (16.7)

roe Mpon3BOMbHbIE MOCTOAHHAA & W OCHOBaHve norapudma
(ABOMYHOE, AECATMYHOE 1 Tak Janee) MoryT 6bITe BbIBpaHbl Mo
cornatueHuio. ViHeiMm cnosamu, He npuberas HM K KakuM MO—
[OenbHbIM NpPefcTaBneHnaM, Hanpuvep, 06 aHcambne rpomag—
HOro 4mcna monekyn, mMbl nopobpanu Bug dyHkumm (16.7) uns
061X NpaBun, B3ATbIX N3 TEOPUN MHDOPMaLIA 1 MaTEMAaTUKW,
W KCKOHCTPYMpOBanu» BUA 3ToW hyHKLMN.

B Tteopvun nHchopmaumm ycnosunmnce nonarate a =1, a oc—
HoBaHve norapudma BbiGpanu paBHbIM ABYM, TO ECTb

I=log, P, (16.8)

[Npn 6pocaHny MOHETbl YNCNIO PaBHOBEPOSTHbIX COBbLITUR
(BoamoxHocTen) P =2 («open» unu «peLukay), aty nHdopma-—
LMo NpYMeEM 3a eguHuuy uHdopmaumm [ =1, To ecTb

log, (2)=1, (16.9)

1 6ygem Ha3blBaTb ee 6uToM (ABOMYHaA eavHMLE MHpopMaum —
binary digit). But onepvpyeT AByMA BO3MOXHOCTAMU: KOPEn) 1
«peLuKay, Aa Unu HeT, To4Ka Unn TUpe, Hynb Unu eguHuua. Ymuc—
na B ABOVYHOW CUCTEME 3anmncbiBatOTCA NOCNef0BaTeNbHOCTbIO
Hynen unu eguHnLL.

3 copmyner (16.3) n cBA3WM Mexay CTaTUCTUHECKUM Be—
COM U BEPOATHOCTLIO (16.7) MOXHO NonyymTb BbipaxeHue ans
TaK HasblBAeMOM MH(OPMALIOHHOM aHTponun S,

Si =ﬁ=—2wilogetwi]. (16.10)
I
B aton chopmyne N — 4mcno BCEBO3MOXHbLIX COCTOSHUN
cuctemsbl, N; —umcno i-x coctoaHun, w;=N; /N — BEPOATHOCTb
NOSABMEHNs i—T0 COCTOAHNA. BepoaTHOCTL w; BonbLue unu pasHa
HYMKO U MeHbLUE MW paBHa eAuHULbI, @ Norapudm BeNNYMHbI,
KOTOpas HaxoAuTCH B 3TUX Npepenax, oTpuuaTeneH, NoaTomy B
dopmyne (16.10) noasunca 3Hak (—), Tak Kak MHhOPMaLMOH—
Haa 3HTponua /, ncxoda M3 ee U3N4ECKOr0 CMbICNA, A0MKHA
6bITb BENNHYNHON NONOXUTENBHON.
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3 dropmyn (16.1) n (16.2) MOXHO YyCTaHOBUTL CBA3b MEX—
Oy TepMoanHamuyeckon (S) n nHdopmaumonrHoi (/) aHTponuen

Sk PX | our (16.11)

K o

3Ta 3aBUCKMOCTb Gbifla HamMK yXe UCMonb30BaHa paHee
npy¥ paccMOTPEHMM BOMpoca 0 nepefave MHopmauuu oT
onepaTtopa K cy6bekTy unv 06bekTy. Tam NpoBOAWIM namepe—

HIA BENNYMHBI TEPMOAVHAMNYECKON SHTPONUN B — 1 ¢ no-
M -K
Mok dhopmynbl (16.10) nepecynTbiBany MoOMyyYeHHbIA pe—
6ut

3ynbTaT B VIH(*]OpMaLlVIPO > , T0 ECTb Kakafa—TO nonb3a oT
M

thopmynbl (16.10) yxe nony4eHa.

[pyrvie B3rnsgbl Ha TEPMUH KUHChOPMALAS

Bgeaennoe 11lennonom koanuectennoe onpeaenenue mapamve-
Tpa «MH(OPMALHUs1» K TIOAHOH SICHOCTH He MIPHBEAO, HO MOPOZIH-
A0 MHOTO HOBbIX BorpocoB. (OCHOBHOMN Hez0CTAaTOK 3TOTO oMpe-
ZleACHUsI B TOM, YTO OHO He YYMTbIBAeT TAKUX Ba:KHbIX CBOHCTB
MHPOPMALIMH, KaK ee LEHHOCTb U cMbicA. /leraruch monbitku
HCIIPAaBUTb 3TOT HEJOCTATOK M Y4ECTb KayeCTBO MH(OPMALIHH,
HO TIPH 3TOM TepsIAaCh YHUBEPCAAbHOCTD: /LAl Pa3HbIX TIPOLIECCOB
PasAMYHbI KDUTEPHH CMbICAQ, OHHU cybbekTiBHBL Harpumep, ne-
KOTOpbIE 3allaXH HECYT OTPOMHOE KOAMYECTBO MH(OPMALIHH IS
*KUBOTHOTO, HO HEYAOBHMbI JIASL 4eAOBeKa. eroBedeckoe yxo He
BOCIIDHHMMAET YAbTPa3BYKOBbIE CUTHAAbI, HO ZEAb(HHAM OHH
roBopAT oueHb MHoroe. B 1o e Bpems npearoxennas L lenno-
HOM Mepa HHPOPMALIMH [PUTO/IHA ZASI HCCAEZIOBAHHS BCEX BUIOB
MH(OPMALMOHHbIX TIPOLIECCOB, HE3ABUCHMO OT «BKYCOB» TIOTpe-
6uTeAss. JTa Mepa YeM-TO HATIOMUHAET YHUCAO: MOKHO CKa3aTb
«TIATb», He TI0ZPa3yMeBasi M0, 3TUM HH TISITh YEAOBEK, HH TISITh
YyBCTB, HU IITh [IAQHET, HU TISATH SIOGAOK.

Mrak, «uupopmanmsi» moka BecbMa HeolpeeAeHHOe M0-
HATHE, TIPO KOTOPOE yZa4HO CKA3aA OCHOBATEAb KMOEPHETHKH
Hop6epr Bunep: «HMupopmanus ects unpopmanus, a e ma-
Tepust u He 3Heprusi» [97].
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HMuryuTisHO Atoau 4yBCTBYIOT Ba2KHOCTD MOHATHS «HHPOP-
MalMsi», HAYYHYI0O KOAHYECTBEHHYIO OCHOBY €My TpHZaA
K. Illennon, Ho, HecMoTps Ha 3TO, M B HacTosiLee BpeMs BO-
KPYT 9TOTO MOHSATHS MAYT criopbl. PasHble HccAez0BaTeAN BKAA-
ZIbIBAIOT Pa3AMYHbIN CMBICA B 9TOT TEPMUH — OT BCEOXBATbIBa-
IOIIIEro B3rAsZIA THIIA «BCE 3aKOHbI (PMBHUKH MOKHO BOCIIPHHH-
MaTbh KaK MH()OPMALIMIO, 3aA02KEHHYIO B BEIECTBE TIPHPOJION»
710 YTBEP:K/IEHHs], YTO 3TO TIOHSTHE UCTOPUIECKOE, U HEO6X0/U -
MOCTb €ro BO3HHKAaeT Ha TeX JTarlaX pasBHTHs MaTepPHAAbBHOTO
MHpa, KOT/Zla BOSHHKAET 2KHBasi IPHPoJa U obiectso. A Bo Beex
OCTaAbHBIX CAyHasgX MOKHO OGOHTHCh 6€3 TepMHHA «MH(OP-
MalMsi», U JAS OMHCAHHs TIPOTEKAIONIMX MPOIECCOB BIIOAHE
ZIOCTaTOYHO 3aKOHOB XUMHH U (PUBHKH.

Mbr paccMoTpeAn zBe KpaiiHHe CHOPHbIE COBpPEMEHHbIE
ToukM 3penus. | [puBezeM Takze KAacCHUECKOe OTpeseAeHHe
MHPOPMALIHH, CPOPMYAUPOBAHHOE B MATHAECATHIX IOZax y4e-
ubiv Y. P. Dmbu: nudopmvanus ectb Mepa CTPYKTYPHOro
pasHoobpasus.

O6patuTe BHUMaHMe, He TIPOCTO «Pa3HOOOPA3HUsI», a CTPYK-
TYPHOTO, TO €CTb NOHATHE «MHPOPMALHs» HPEANIOAATAET, YTO
U3y4aeMblil 0O6bEKT He IPOCTO XaoC, a HMEET HEKOTOPYIO CTPYK-
Typy. MiMenno ona ompeseaster nenHocTh uH@oOpMaluM, a ee
KOAHMYECTBO CBA3aHO C HABOPOM TaKHX CTPYKTYP, TO €CThb C HX
pasnoobpasuem. [ Ipopeccop Mockosckoro rocyaapcrsenso-
ro Texuuyeckoro yuusepcurera um. H. D. baymana B. H. Boa-
YEeHKO TIOMIEeA ZaAbllle M TPEeJAOKUA Takoe orpeaerenue [6]:
HH(pOPMALHA — Mepa CTPYKTYPHO-CMbICAOBOTO pasHO06-
pasus u crenenu cBo6oab1 ero Bbi6opa.

Mo:xHo yTBep:kaaTh, 4TO Kauk/0My SIBAEHHIO COOTBETCT-
ByeT HekoTopasi uHpopmanusi. OcobeHHO SICHO 3TO MoAOKEHHE
6bINO PACKPBITO MPH aHAAM3E MHpPA CO3HAHMS M HH(POPMALHOH-
Horo mMupa. J\1060My SIBAEHHIO I0AZKHA TIPeIIeCTBOBATh HHPOP-
Malus 0 HeM, Mbicaeoobpas, mpoekT. I Ipopeccop B. H. Boa-
YEHKO BBEA TIOHSTHE MPOSIBAEHHOH U HENPOSIBAEHHOH MH(OpMa-
LMK U YTBEP:KJAET, YTO «HEeNpOsBAEHHas MH(OPMALMSA — 3TO
HHpOPMAIUs ,,B TIOTEHIIHAAe , B 3aKOJIUPOBAHHOM BHJE, KaK
6b1 “Z0 BocTpe6oBaHHsA , CMBICA KOTOPOH CKPBIT OT YeAOBe-
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Yeckoro cosHaHwsl. ...B kommbroTepe, HanprMep, HenposiBAeHHas
MHPOPMALIHS COEPKUTCS Ha 3alTOMHHAIOIIMX YCTPOHCTBax» [6].
[ IposiBAennas unopmaniss — 3To u306pazkeHHe Ha AUCTIAEE
uAM «pacredatka». OrtobpazsenHas HH(OPMAIUS MPEATIOAA-
raeT o6'beKT BOCIIPHSTHSI, TO €CTb HaAUYHE HH(POPMALIMOHHOTO
HAH 3HEPrOMH(POPMALIHOHHOTO B3aUMOJEHCTBHs. |Bopsiias
MHQOPMALIUsI CTHMYAHPYET MPOLIECC TBOPUECTBA U TaK Jaee.
Mb1 BuAMM, 4TO ONpeseAUTD STOT TEPMHH €IMHCTBEHHbIM 06 -
pasoM HeBO3MOzKHO [6].

OueHka MHdopmaLun B TEKCTE

Zlast TOrO, 4TO6DI AyUIlIE OCBOMTD, OILYTHTb IOHSATHE «MH(POPMa-
upsi», npusegenHoe B popmyrax (16.3)—(16.10), caeayer ne-
PEUTH K IIPUMEPY, KOTOPHIA OTHOCHTCST K TYMaHUTAPHOH cepe —
TaK Ha3bIBAEMOH MaTeMaTHYECKOH AMHIBHCTHKE.

MNpepnonaraeTcs npodenaTb crnepyroLwmin onbiT. Ha 32 kapToukax
BbiNMcaTb BCce BykBbl pycckoro andasuTa, a 33—+t 0CTaBUTb Myc—
Ton (nHTepsan). lNMocne TWATENbHOro NepemMeLUVBaHna KapT KX
M3BMEKAKOT Hayrap, 3anvcbiBatoT ByKBY, @ TakXe UHTepBan Mexagy
BykBamMK, BO3BpaLLAOT KapTy B KOpobky, CHOBa NMepeMeLLBatoT,
M3BMeKarT KapTy, 3anvcbiBatoT BykeBy 1 nHTepBan. [lpogenas Ta—
kyto npouenypy 30—40 pas, nonyy4um Habop 6ykB. MatemaTuk
P. [o6pyLumH B pe3ynbTaTe Takoro aKCnepyMeHTa nony4mn Habop
6ykB, NpUBEAEHHLIN B NepBor cTpoke Tabnuue 1 [42].

YepenoBaHue 6ykB 6ecnopapo4YHO, XaOTMYHO. SHTpoOMUA
TekcTa Benvka. o npeanoXeHHo MeTOANKE BEPOSTHOCTb M3~
BrneyeHua nbon 13 bykB oAMHaKoBa, TO eCTb

w,=w,=..=w,=1/32,

BepoaTHOCTb M3BReYeHna NycTom KapToukn (MpoMexyTok
mMexpay cnoamu) Takxe pasHa 1,/32: Ha 32 6ykBbl BbinagaeT
OfVH WHTEpPBAar.

3HTPONWA NOABIEHNA KaXAoW crnefytoLlen 6ykBbl B TEKCTE
nopcumTbiBaeTcs no copmyne (16.10)

2l
==Y w.log,w, =—(w,log,w, +Wlog w, +..+wlog,w,). (16.11)
i=A



YHvBEpCanbHbIV 3BOMOLMOHM3M 1 nHthopmaums B 251

Ecnu BepoaTHoCcTM nosenexHna 6ykB OAMHAaKOBbI W, =
=W, =..= W, , TO Nnony4aem aHTponuio [ =5 6uT.

B peanbHbIx TEKCTax 4acToTa MOSIBREHWs Kaxpon Gykebl v
MHTEpBasbl PasnuyHbl. B Tabnuue 2 npruseaeHsl 4acToTbl 1y, BykB
B PYCCKOM A3bIKe. [/13-3a HEoaMHaKoBOW BEPOATHOCTY MOSBNEH
pasnuyHbIX BYKB B pearnbHbIX TEKCTax UX 3HTPOMMUS MeHbLLE, Yem
B NepBoM onbiTe. Bo BTOpoMm onbiTe B KOPOBKY NMOMELLAETCH yXe
He 32 kapTouku, a BonbluUe: YMCNO KapToYeK MpPOoMopLMOHanbHO
BEPOATHOCTAM MnosiBneHns 6yks. Hanmpumep, Ha OfHy KapTouKy C
6ykson @ (w, =0,002) npuxogntca 45 kaptodek ¢ Bykson O
(w,=0,090). 3atem, kaK v B NepBOM OrbITe, WOET BbITACKMBAHUE
1 BO3BpaLLeHve kapToydek. B pesynstaTte nossnsetcsa dipasa Ne 2
(tabnuua 1), koTopan 6onee ynopsgoYeHa.

Bo—nepBblIx, 13 TEKCTa UCHE3NW HECYPA3HO [fIMHHbIE CNOBA.

Bo-BTOpbIX B hpase Ne 2 rnacHble 1 cornacHble Yepegy—
toTcs 6onee paBHOMEPHO, HO, TEM HE MEHEe, He BCE MOXHO
Aaxe npo4nTaTh, He roBOPA YXXe O CMbICHE.

MopctaBum B dhopmyny (16.11) BEpOATHOCTL MOSIBNEHWA
oTaenbHbIX Byks

ly=-0,17510g-0,1775 — 0,090l0g> 0,090 — ..~
—0,00210g,0,002 = 4,355

KonnyecTtso nHthopmauumn B coobLLeHnn, NpuxogsLLencsa Ha
ofHy 6ykBy, ymeHbLumnock ¢ 5 fo 4,35 6uT, Tak kak Mbl pacno—
naraem cBefeHVsIMN O YacToTax BCTpevaeMocTu Byks.

Ho B A3bike CyLLECTBYET 4aCTOTHbIA CroBapb, rAe Y4TeHbl
He TONMbKO 4acToTbl OTAENbHbIX OYKB, HO 1 MX coYeTaHun (nap—
HbIX, TPOMHbIX 1 Tak pganee). Ecnv y4ecTb BEPOATHOCTb YEThbI—
pexbyKBEHHbIX COYETaHMI B PYCCKOM TEKCTE, TO nonyyum dpa—
3y Ne 3 (tabnvua 1).

Ananuna 3aBucumoct (16.10) no3BonaeT BbIABUTL BHYT—
PEHHIOK CTPYKTYPY, OPraHN30BaHHOCTb CUCTEMbI. 3Ta 3aBUCK—
MOCTb CBA3bIBAET 3HTPOMUIO C 3NemMeHTaMm cuctemel. Ecnn Bce
cobbITUSI paBHOBEPOATHbI, TO AaHHAA CUCTEMA HE MMEET CTPYK—
TYpbl, OPraHM30BaHHOCTW, TO ECTb XaoTM4Ha. SHTPONUS MpY 3TOM
MakcumanbHa. Ecnn anemeHTbl cuctembl (BEPOATHOCTL CUCTEMBI)
nepepacnpegeneHbl — 4ero—To 6onblle, 4ero—To MeHbLLe — 3T0
CBMOETENbCTBYET O CTPYKTYpU3aLum cuctemsbl, ee bonbLuen op—
raHN30BaHHOCTW, ee YNopAA0YEHHOCTN.

Mo mepe y4eTa Bce 6onee NPOTAXEHHbIX KOPPENALMIA BO3~
pacTaeT CXOACTBO MOMY4YEHHbIX (TEKCTOBY» C PYCCKMM A3bIKOM,
HO OO OCMbICMIEHHOCTM BCe Eelle Aaneko, a ucxogHasa cpasa
npusegeHa B Tabnuue 1 3a Homepowm 4.
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Tabrmya 1
Ne chpazst Dpaza Vcnosus nonmydenus passl
1 CYXEPPOBB/III SIBIXBYU PaBHas BepodTHOCTH BceX OYKB
IOANXKTI®BH3AT PO anaBuTa U MHTEPBAIA MEX]LY
EHBHLITYP IIXTBKYUYTXIO CIIOBAMH.
PSIMYbIXPBIC
2 EBIHT YUSIBBA OEPB OJHI' VdTeHBl BEPOITHOCTH OTACIBHBIX
bYEMIIOJIMK 365 EBHTILIA GyKB 1 1POGETOB MEKITy HUMH.
3 BECEJ BPATBCA HE CYXOM VureHbI BEpOATHOCTH
W HEITO 1 KOPKO 4-GyKBEHHBIX COYETAHUI
4 TEOPHUS UHO®OPMALIUUN Co0roeHbl peanbHbie
NO3BOJAET U3YYHUTD BEPOSTHOCTH COYETAHHs BCEX
DTO CBOMCTBO PEAJIBHBIX | 6ykB, Bcex mpaBuiI rpaMMaTHKH
Tabnuya 2
Yacrora GyKB W, B PYCCKOM s3bIKE
IpoGen | 0,175 P 0,040 A 0,018 X 0,009
O 0,090 B 0,038 bl 0,016 X 0,007
E E 0,072 )| 0,035 3 0,016 10 0,006
A 0,062 K 0,028 b, b 0,014 il 0,006
)41 0,062 M 0,026 b 0,014 0 0,003
T 0,053 i 0,025 r 0,013 111 0,003
H 0,053 r 0,023 q 0,012 C] 0,003
C 0,045 v 0,021 " 0,010 [} 0,002

N36biTouHOCTb UHopMaLmm

N Ko3h(PULMEHT CTOXaCTUYHOCTH

3anuemM nocnefoBaTesbHble 3HAYEHUS MHCbOpMaLlMOHHOI?I

3HTPONUK Npun yyeTe Bce Honee NPOTSXKEHHON KOPPEnsuun ans
PYCCKOro s3bIKa.
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1 I I 1 I

0 1 2 3 =

5,00 6Gur 4,35 6ur 3,52 6ur 3,01 6ur 1 6ur

BepHemcs k TekcTtam, npefctaBneHHsiM B Tabnuue 1.

C nomoubio dyHKUMY —Sw;log w; MOXHO MoAcYUTaTh, 4TO
npu nepexopge oT cpas3bl Ne 1 k dpase Ne 4 3HTponuaA TekcTa
yMeHbLUMach npumepHo B 5 pas. Bo dpase Ne 2 Heonpepe—
NEHHOCTb MOSABMEHUA Kaxpow 6ykBbl COCTaBMseT MpUMEpPHO
4 6uta Ha 6ykBy. Bo dpase Ne 4 HeonpeneneHHOCTb cocTaB—
nset 1 6ut Ha BykBy. 3TO BbI3BAHO TEM, Y4TO B CTPYKTYype pe—
anbHOro TekcTa cofaepXuTcsa nHhopmauma 060 Bcex rpamma—
TNYECKMX 1N hOHETUNHECKMX NPaBunax pycckoro a3bika. PasHuua
MeX[ay 3HTponuen peanbHoro TekcTta l. =1 6ut/6ykBa n mMak—
cvManbHom a3HTponven gpasbl . =5 6uT/BykBa 1 ecTb Konu-—
4ecTBO MHhopMaLnK.

HA3bIK xapakTepn3yeTcsa M36bITOYHOCTbIO MHopmauun R,
KOTOPYD MOXHO BbIYMCANTL Kak

R:l—li, (16.12)
roe ly— 3Ha4YeHue MH(OPMALMOHHON 3HTPOMUK NpY LaHHOM
YPOBHE N KOpPPENALMIA.

Ona pycckoro A3bika M3BbITOYHOCTE ANA KOPpenauuni

n=0, 1,2, 3 coctaBnaer

R R R R R

0 1 2 3 b

0 0,13 0,30 0,40 0,80

OpHako Ha M36bITOYHOCTL UHDOPMALIMN MOXHO NMOCMOTPETh
NMo—MHOMY: MCCRefoBaHNe CoobLUEHNA TEKCTOB TenerpaMmm, Ko—
[OB 1 Tak janee rnokasano, 4To Bce OHV 06nagatoT n3bbITo4HON
MHhopMaLme, KOTOpPYD MOXHO 1 He nepepaBaTh Mo KaHanam
cBA3n. Ho To, 4YTO M36LITOYHO ANs KaHanoB CBA3W, BOBCE He
nNULLHEee ansa camoro A3bika. /IMeHHo 136biTouHan nHgopmaums,
HakannBaemas B COBOKYMHOCTY BCEX rpaMMaTUHeckmnx 1 o—
HETMYECKUX MpaBun 1 cpaenana A3blk A3bIKOM. PyHKUMS —
Sw,log w, oTpasuna B cebe BeCb NPOLIECC YNOPAROYNBAHNA Kak
MOCTENEHHbIN Nepexos OT paBeHCTBa BCEX BEPOATHOCTEMN K UX
CYLLECTBEHHOMY Pas3nuM4unio, KOrga BeposaATHOCTb 6ykBbl O BO3—
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pactaet go 0,09, a 6ykebl @ — napgaet go 0,0002. Ecnn npo-—
LIecC yrnopspovvBaHna TekcTa BydeT v fanbLue NpopokaTees,
TO MOXHO MpefckasaTb, YTO Xe B KOHLE KOHL0B Momny4uTCcs.
BeccmbicneHHas hpasa Ne 1 nonyyvna nogobue 3HakoMbIX HaMm
TEKCTOB, KOrfa pasHble BykBbl CTanu NMeTb pasHble BEPOATHO—
ct. Ho 4em BonbLue BEPOATHOCTU OfHUX BYKB, TEM MEHbLLIE BE—
POATHOCTW OCTalbHbIX B CWIY yCcnoBusa Xw; = 1: NpenmyLLecTso
ofH¥x BykB onnavmBaeTca HecnpaBuveEM [pYrux.

[Mpogomkum aTOT NpoLecc aanee, n Toraa ofHa Kakas—HWU—
6yne 6yksa, Hanpumvep, A, 3abepeT Bce npasa, To ecTb w, = 1,
a BepOATHOGTW NosABMeHns ocTanbHbix 6yks w; = 0. MNpepensHoe
3HaveHne aHTponun S =0, Tak kak In 1 =0, To ecTb cuctema
obnapaeTt HanbonbLuen ynopspodeHHocTeio O. 3apaBbivt CMbICH
NoAckasbiBaeT, YTO KpanHue COocTosHMA cuctembl S =0 u
S§=§,_, HepeanbHbl.

Mraxk, n0BesenHoe 10 KoHIIa yHOpsiZl0UMBaHHE IPUBOJIUT K
crpanHomy Tekcty Tuia AAAAAA... — npoucxozur BbIpozk-
JleHue.

Oanako B HEKOTOPDBIX CAYYAsIX M TaKOH TEKCT MOKET OKa-
3aTbCsl IOAE3HBIM: OH MOZKET CAY?KMTb CHTHAAOM KaKOTO-HH-
6yab cobbrtus. Hanpumep, coobiienue o Tom, uto npubbIa rpys.
[Toka BeposiTHOCTH 6YKB OZHMHAKOBBI, TEKCT 6€CCMbBICAEHHO
XaOTHYEH; BePOSATHOCTH MOSBAEHHS 6YKB pasAHYHbI — B TEKC-
Te MOSIBASIETCS] HEKOTOPDBIH MOPSI/ZIOK; TPOZOAZKAEM 3TOT MPO-
11ecC ZlaAbllle, M TeKCT MPeBpallaeTcs B IOBTOPEHHE O/JHOH 6yK-
Bbl. V136ernys xaoca, TeKCT ycTpeMAsieTCs K YIIPOILEHHIO, He
Hecymemy uHpopmanui. Ho aTo ToAbKO Ha mepBbIi B3rAsz.
Ha camom zene, aero ropasao croxHee: B MHpe eCTb U TaKHe
SIBAEHMS!, KOTOpbIE TTOXO02KH Ha TEKCT U3 OJIHOH GYKBbI, HO, TeM
He MeHee, TaKasi HH(OpPMaLHs MoAesHa. Hampumep, Ha Heko-
TOpble BO3JCHCTBHs BHEIIHEH cpeJbl OPraHU3M OTBEYaeT CTe-
PEOTHUITHO: MOYYBCTBOBAAH MPH 02KOTe 6OAb — OTAEPHYAH pe-
drextopHO pyKy. | [o 0aHO# 1 Toil 2ke KOMaHze OCyIIIeCTBASIET-
sl OJIHO M TO 2Ke JIBUKEHHE, He3aBHCHUMO OT TOTO, HarpeT AH
npeamet a0 70, 100 uru 500 rpazycos. Iloka ectp pasamu-
Hble BePOSTHOCTH, OTBETbI pasHoobpasubl. Koraa Bece cBoauT-
csl K oiHOM 6yKBe, Ha AIOOble 3allpOChl CHCTeMa JiaeT OJUH H



YHvBEpCanbHbIV 3BOMOLMOHM3M 1 nHthopmaums B 255

TOT 2K€ OTBeT. JTO — KECTKO JIeTePMUHHPOBAHHbIE CHCTEMbI.
[ Ipumepom mozket cayxurb Conneunast cucteMa, rae ABuzke-
HUS [IAQHET TpeJoTpeZieAeHbl Ha 6ECKOHEYHO ZIOATOE BPEMS.
Ho Beab ata cucrema 6pira Korza-To SHTPONHUAHON U HeNpes -
CKa3yeMOH, XaoCOM JIBUKYIIIHXCSl B IPOCTPAHCTBE YaCTHIL,

s xaoca BosHuKAa 2KeCTKO ZleTepMUHHPOBAHHAsI CHCTEMA,
Be/Ib YCAOBHS CYIIIECTBOBAHMS CHCTEMbI TO2KE KECTKO OIpeze-
Aenbl. BosMmozkHo, 4To B oT1aA€HHOM 6y ay1IEM, HCUepTIaB SHep-
ruto, noracet Coanlle, AM60 IPOUBOHAET KaKoe-AM60 KOCMHU-
yeckoe ctoakHoBenue, 1 ConHeuHasi chcTeMa ONSATb TpeBpa-
TUTCA B Xa0C YaCTHIL

B sHauntenbHOl cTeneHu seTepMMHHPOBAHHOH CHCTEMOH
MO2KHO CYHTATb Cepzlie, 3a/la4a KOTOPOr0 — PUTMHYHO C2KH-
MaTbCsl, pa3:KUMAaThCsl M THaTh KpoBb. | [pu usmenenuu Bueni-
HUX YCAOBHH PUTMHYHOCTb pabOTbhI CEP/LIAa MOKET HapyIIHTh-
csi. Jlaa peryampoBku mpolecca coszaHbl HepBHasi U TOPMO-
HaAbHas cucTeMbl. Des Hux cepaue (Mpy M3MEHEeHHH YCAOBHH )
He CMO2KET BbITIOAHAT CBOM (DYHKIIMH U CTaHET HelPHIOHbIM,
KaK TeKCT U3 OJHOH 6yKBbI A.

A5t BbISIBAGHHSI 3aKOHOMEPHOCTEH, MPHUCYIIUX HHPOPMa-
1IMH, yZI06HO HCTIOAb30BATb ITUCbMEHHDbIH TEKCT, KOTOPbIH OTpa-
2KaeT 6oAee CAOKHYIO CHCTeMy — ueAoBeueckui ssbik. Orve-
THM, YTO MCCAE/I0BAHHE Pa3AUYHBIX SI3bIKOB MOKA3aA0: BCE OHH
06AaZal0T GAMBKHMH CTAaTHCTHIECKUMH XapaKTepPUCTHKAMU.

Ham sisbik — 370 rubkasi, moapuzkHas, AeTKO afanTHPY-
IOILAsICsl B PA3AMYHBIX YCAOBHSIX CHCTeMa. B sisbike cyrecTBy-
eT oIpe/IeAeHHas IOAs HellPe/ICKa3yeMOCTH, ZI0AS « SHTPOIIUU».
Paccmorpum aToT Bonpoc nozpobHee.

O603Ha41m vepes | N36bITO4HYI0 MHOPMAaLMIO, KOTopas No3—
BONAET Npo4YMTaTh TEKCT, Aaxe npu HexBaTke Byks, kak Obino
6uT
bykBa -

BenuynHa Al, paBHa pasHOCTW Mexgy 3HTPoMnven peanb—
Horo TekcTa l. =1 6uT Ha BykBY U MakCUManbHOM 3HTPOMNuEN,
Hanpumep, dpasbl Ne 1 (tabnuua 2) Iy =5 6uT Ha BykBy, TO ecTb

yKasaHo /., =1

Al,=l—1le=5-1=4.
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Beepem noHsaTue koaddmumeHTa ctoxactnyHocTn. O6o3Ha—
yum ero G n onpegenvM cnegylowmmM o6pasom:

Joo
G=—-. (16.13)

lo—l

ConocTtaensasa copmynel (16.12) 1 (16.13), Hangem cBs3b
Mexgay M3bbIToOHHOCTBI0 MHthopMaumn R 1 koadhhnUmMeHTOM CTO—
xacTtuyHoctn G

c=1=R. (16.14)
R

Bbluncnum koadhnumeHT cToxacTm4HocT! Ans 0bbl4HOMO
NUTEPaTypPHOro TEKCTa; Bbile BbINo nokasaHo, YTo [« =1, [ —

. _ 4 bur
/ _4W n BennymHa G no copmyne (16.13) pasHa
1 1

=— _=_=025. TekcT B BbICLLEN CTENeHn LeTEPMUHMPO—

5-1 4
BaHHbI, COCTOALMIA, Hanpumep, U3 ofHow 6ykBbl A, obnapaeT
HyneBow 3HTponuen, To ecTb l- =0, n popmyna (16.13) npuso-—
OUT K KoadhdpmumeHTy ctoxactudHocT G = O. TekcT ¢ makcu—
MarnbHoM aHTponven (kak Bo copase 1 Tabnuubl 1) obnagaet Hy—
nesow n36bITo4HOCTEI0 R = 0, pa3HOCTb MEXAY 3HTpOnuen 3To—
ro TekcTa 1 MakcumanbeHow aHTponuen Al =0, 1 no dhopmynam
(4.10) n(4.11) nonyyaem G = «~. B ochmymanbHbix JoKyMeHTax
cyliecTeyeT 6onee XecTtokas [eTepMUHMPOBAHHOCTb, YEM B
NUTEPATYPHbIX TEKCTax, U KO3(MULUEHT CTOXACTUYHOCTM
G<0,25.

Mpn G = O HW4ero HoBOro COOGLUMTL HeMb3d, Npu G =co
HEBO3MOXHO HMW4YEro MoHATb, TaK Kak Ha Hac obpyLuvBaeTcs
noTok 6eccmbicneHHbIx cnoB. ONTMManbHOe COOTHOLLEHWE He—
npenckasyemMocTy (3HTponunHOCTU) 1 aeTepMuHaumu (npaswun),
Kak 6bIno nokasaHo, paBeH G = 0,25; 310 pe3ynbTaTt AnuUTeNb—
HOW 3BOMIOLMN A3bIKA.

VlccnepoBaHve Ha 3HTPOMMMHOCTL COYETaHWSA 3BYKOB B My—
3blKanbHbIX NMPON3BELAEHUSAX BbISIBUIN ONTUMAarNbHOE COOTHOLLIEHNE
LETEPMUHMPOBAHHOCTA 1 CTOXacTMYHOCTK, OHO Takxe G = 0,25.

B n306pasnTensHoM McKyccTBe Takxe cobniopgaetcs 3To
MpaBuWIo: ecnv KapTnHa HeceT B cebe CTporoe n3obpaxeHve gen—
cTBUTENBHOCTM (hoTOo), TO ee G 6nmnaka K Hymto. HanpoTu., B «TBO—
peHunsix 6e3 ornapkmy (abcTpakTHas xuBonvck) G Bo3pacTaer.
B nopo6HbIx Npov3BefeHsix He BCeraa BO3MOXHO YOBWTb CMbICTT.

Hsgareancreo «BECb» — JOBPBIE BECTHU
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B 3akntoyeHne oTMETUM, YTO ONA peasnibHbIX CIy4aeB Ko—
ahpmumeHT G onpenenuTb 04YeHb CMOXHO, 30eCb MOXHO pac—
cyXZaTb TONbKO 0 TeHAeHumsx (taroteHnto K G=0 unu G = ),
OKOHYaTesbHbIA CyA MOMYT BbIHECTU Ha WHTYUTUBHOM YPOBHE
3KCMepTbl.

Paccyxaenus o Ko3QQUIMEHTe CTOXaCTHYHOCTH MPHME-
HHMbl KO MHOTHM SIBACHHSIM HAIlleH KH3HH — aPXHUTEKTYype
ropoZoB, PEHOMEHY MOZbl, K IICUXHKE YeAOBeKa M TaK Jaiee.
[ Icuxuueckuit KoMoOPT, olIyIIEHHE CYACTbS, MO-BUAUMOMY,
orpeAeAsieTcsl TeM, HaCKOAbKO YCAOBHS KH3HH HHAUBHAYyYMa
COOTBETCTBYIOT [TOTPEOHOCTSIM €ro ICHXHUKH.

Hagepnoe, B A1060#i cutyauuu goAzxeH copMHPOBATHCS
ONTHMAABHBIN KOI((PULIEHT CTOXACTHHOCTH Conm Ha BCEX YpOB-
HSIX OpPraHHU3alMid — B KOCHOH, ?KHBOH M COLIMAABHOH IIPHPOJE.

CwmbicA 6bITHS YeAOBEKa 3aKAIOYAETCS B 6ecIpepbIBHOCTH
nporecca JOCTH:KEHNs, HHAUe CKasaTb, B CaMOH KH3HH, a He
coberBenHo B 1ead. Korza neab uetko cpopmyanposana, u ee
JOCTH2KEHHE CBSI3aHO C BbIIIOAHEHHEM YeTKHX IPaBHA «JBazK-
Zibl IBA — YETBIPE», TO AOCTHKEHHE TAKOH LIEAH Y2KE HE TIPH-
HECeT YEAOBEKY OKH/IAEMOH PaZIOCTH: BEJAb «JABAKAbI /jBA —
YeThbIpe» eCTb y:Ke He »KHU3Hb, a HA4YaA0 CMEPTH.

HeranTponuiHbii npuHUmMn Hopmaumu
Mpannyscruii pusuk Auon bpurrosn (1889—1969) cpop-

MYAHPOBAA TaK Ha3bIBAEMbIH HE2ZIHMPONULIHbLI TIPUHIIUIT HH-
(pOpMALIMH: KOAMYECTBO HAKOILAEHHOHU U COXPAHSEMOH B CTPYK-
Type CUCTEMbI YIIOPSIZIOUEHHOCTH PABHO YMEHBIIIEHHIO €€ DHT-

poruu [42].

MpYHATO cyMTaTh, YTO MHAOPMALIMOHHAA Mepa yNopsnoHeHHO—
cTu (nopagka) I paBHa pasHOCTV MexXay MakCUMarnbHbIM X 1
TeKyLLWM X 3HAYEHUAMU Mepbl Xaoca, TO ecTb

N=X_,— X

9 Ha nopore Tonkoro Mupa
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VHaye rosops, mepa xaoca X 1 Mepa ynopsgoyeHHocTm 1
FBNAOTCH B3aMMOQOMNONHALMMA hyHKUMAMK. [TycTb Bce co—
CTOAHWA paBHOBepoaTHbl, Torga X = X v M=0. [pn nonHon
yrnopafo4eHHocT, HaobopoT, X=0 u M= X . MoxHo cdtop—
MynMpoBaTb CrefytoLee MpaBuio: HAcKoJIbKO BoO3pacTtaer
mepa nopsgka All, HacTonbko >Xe y6biBaer n mepa 6ec-
nopaaxka AX, T0 eCTb HEr3HTPOMUIAHBLINA NMPUHLMMN MHoPMaLInK,
KaK v ytBepxpaan bpunniosH, NnpyHMMaeT BuUg;

AX =AM, nan AX — M) =0. (16.19)

3Ha4yoK A B f@HHOM criy4ae roBoput 06 3mMeHeHu, To ecTb
BO3pacTaHun unn ybeisaHum sennymH X u M. Mpu nHTerprpo-
BaHuUKn chopmynel (16.15) nonyyaem Benukui 3akoH Npupopp!

X +T1=const, (16.16)

TO eCTb AB€ NMpOTMBOMOJIOXKHOCTN — MOPAAOK U XaoC — Ha-
XoQAaTcA B Heycroﬁquaom paBHoBecMn, a UX cymma ecTb
BeJInYinHa nocTosAHHaA.

OrmeTum, uTo He:kuBasi IPUPOJA, AEHCTBYs 6eCleAbHO U
6€e3pa3AMYHO, BbIOGUPAET BAPUAHT, JAIOIIMH MAAOE KOAUYECTBO
unpopmanu. OcmbicAeHHOE AeHCTBUE KMBOH CHCTEMbI PE3KO
cyxkaer roae Bbibopa. Koanuectso uaopmaruu npu sTom pac-
TeT Bo Bce ybbicTpsomeMcsi Temne. B nporecc BoBAekaeTcs
Bce 60AbIle BelectBa M sHepruu. /lesreabHocTb pasymHoro u
JYXOBHO Pa3BHTOrO YeAOBeKa HallpaBA€HaA Ha IOBbIIIEHHe YTIO-
PSAZIOYEHHOCTH OKpY:Karomed cpeapl. F.can aTa aesreabHOCTD
IpeKpalleHa, CAerble CHAbI IPUPOJbI YBEAHUYHBAIOT HEYIOPSsi-
JIOYEHHOCTb M YHHYTOKAIOT TPYZbI YeAoBeka. B npouecce ymo-
PsIA0YEHHST YEAOBEK YMEHbIAeT SHTPOIIHIO CPe/bl, HHBIMH CAO-
BaMH, Kak 6Gbl H3BAEKaeT OTPHIIATEAbHYIO 9HEPTHIO (HErsHTPO-
THIO ) U3 OKPY:KaIOIIeH CPesibl, a 3aTeM HCTIOAb3YET €€ JAS KOH-
CTPYMPOBAHUs COOCTBEHHDbIX TKAHEH U JIASL TIO/I/IEPKAHMUS 2KU3 -
HeHHbIX TponeccoB. Hapsagy ¢ apyrumu onenkamu, pesyabraT
TPyZAa MOKHO XapaKTepH30BaTh IOBbIIIEHHEM YIIOPs1Z0YEHHO-
CTH, TO €CTb KOAMYECTBOM YIPABASIONIEH HH(OPMAIMH HAH
HErSHTPOIIMH, BBEJEHHON YEAOBEKOM B OKPY2KAIOUIYIO CPEJY.

Bcnomuum eme pas kaaccuueckoe onpegerenue HHpOpMa-
1uH 1o JmbH U NOJYEpKHEM — He MPOCTO PasHOOBpPasHs, a
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CTPYKTYPHOTO pasHOOOPasHsi, YTO UMeeT CyIEeCTBEHHOE 3Ha-
yeHHe, TIOCKOAbKY yKasblBaeT Ha CBSI3b STOTO MOHSTHS CO CTPYK-
TYpOH, TO eCTh KaKHM-TO MopsizikoM. F.cau paccMaTpuBaTh 60Ab-
IlIHe CHUCTEMBI, TO UX CTPYKTYpA OTPEAEASeTCs] (PyHKIMOHAND-
ubiM HasHauenueM. CaeZ0BaTeAbHO, TIPOCMATPHBAETCS CBASD:
HH(PopMalHsi — (PYHKUHOHAAbHOE Ha3HaY€HHE — II0PsZNOK.
IATH coobpazkeHUs] CTAHOBATCS 60Aee YETKUMHU MIPU COBMECT-
HOM aHaAM3€ SHTPOIHH U MHPOPMAIIHH.

HMugopmaims cosepxutcst NoBCIoAy: B :KHBOH KAETKE U B
MepTBOM KPHUCTaAAe, B *KMBOH M MamMHHOH mamsita. Mugop-
MalMOHHbIE B3AUMOZIEHCTBHS! IPUCYTIIH KAaK MATEPHAABHOMY, Tak
u ayxosHomy Mupy. | lonnmanue storo otkpbiro nepea ecrect-
BOMCIIbITATEAEM ellle OZHH IyTh K MO3HAHHIO OKPY2KaIOIero
Hac MHpa C OMOIIbIO BeposTHOCcTHOH (opmyabl (16.10)

1= —Zwi log, w, .

FapmoHus 1 3onoToe ceyeHue B Mpupoge

Zlo cux nop ocHOBHOe BHUMaHHe 06pAIaAl Ha CTENeHb TTOPs/L -
ka (zerepmunusMa) u 6ecriopsizika (CTOXaCTHYHOCTH) M Ha HX
KOAMYECTBEHHOE orpezieAeHHe. PaccmaTpuBauch mpuMepbl 13
HCKYCCTBA, »KMBOTO 53bIKa H OTMEYAAMCh dAEMEHTbI Kak MO-
psiZiKa, TaK U 6ecriopsika B 3THX 0OAACTSIX KYAbTYPDI.

B pesyabTaTe MbI moAy4HAM cTpaHHBIH BBIBOZ: Bpoze Ob
TOAHBIH Xa0C MTAOXO BOCIIPUHUMAETCS Y4eAOBEKOM, HO H aBCOAIOT-
HbIH MOPSAZIOK Toxke He siBAsieTcst uzearoM | [pupoapt. K gemy
ke ctpemutcs | [pupoaa, yero myx:mno zobusarbest Ueroseky?
OrBer aauM KaTeropHuHbIi U HeolpeAeAeHHbIH — |apMonuu.

[apmonust — crporas cornacoBaHHOCTb HacTel 0ZHOTO e~
AOTO, COpPa3MepEeHHOE COYETaHHe BCEX DAEMEHTOB XY/0KecCT-
BEHHOTO TIPOM3BE/ICHHS, HAH COOTHOIIEHHE KaueCTBEHHbIX pas-
AMYHH, B3ATbIX Kak eauHoe 1eaoe [89].

MubmvMu croBamu, sBAGHHe HAM CBSI3b COCTOMT M3 HacTeH, MX
KOAMYECTBEHHbIE PasAMUMsl HaZI0 PACCMATPUBATb KaK €ZMHOE 1ie-
AOE U HaHTH Me:Kly HUMH OITHMaAbHOe cooTHoutenue. Vbl yzxe
YTIOMHHAAM, YTO Pa3AHYMsI MOTYT COCTOSITb B CTETEHH MOPSiZKa
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(zeTepmunmama) u 6ecriopsiaka (croxactrunoctn). Mozser 6biTh,
B CTeNeHH X KOAHYECTBEHHOTO COOTHOIIEHHS] H KPOETCs TaiHa
rapmonnu? O6paTumcs K paHHEMy OIbITY YeAOBEYECTBa.

ZJlontyctum, y Atozeit BosHHKAQ HOTPe6HOCTb BO BceobieM
sakone [ Ipupoabl. dtoT 3akoH Mor 6bI CBA3ATH BOEAHHO BCIO
[ Ipupony: xuBy1o, He:xHByI0, HCKYCCTBO, COLIMAAbHBIE MPOLIEC -
Chbl M Tak aAee. BosHHKaeT Borpoc, KakoB TOT MaTeMaTH4ec-
KHH 06pa3, KOTOPbIH TPUTOAEH AASl OMMCAHUSI TapMOHMH?
[ To-Buaumomy, aTo He 6yKBa, a KOHKPETHOE YHCAO.

CooTHolleHHe CTOXaCTUYHOCTH U JeTEPMUHH3MA MO2KHO
YCMOTpETb B CTAPUHHDBIX TIPABHAAX TaK HA3bIBAEMOT'O 30A0TOTO
CedYeHHsl, HAH TPaBUAAX TAPMOHMH. B ApeBHOCTH rapMoHHs
TMOHMMaAach Kak Bceobuil sakoH mpupoapl. | lugarop cum-
TaA, 9TO MHp €CTb FapMOHMS H PUTMHKA.

O6partum BHHMaHHe Ha TOMCK UEH FapMOHHH B 60.A€e paH-
HHe BpeMeHa arpapHOH IIMBUAM3AIIHH M TOCMOTPHM, KaK ITbITa-
AMCb MaTeMaTH4eCKH onucaTbh rapmonmio B /lpesuem Erumre,
na Boctoke, B Jlpesneii [peuyn. B Te aarekue Bpemena Beacs
TTOMCK MaTeMaTH4eCKOH CyTH FrapMOHHH, PaCCMaTPHBAAMCh HEH
CHMMETPHH, JIEAEHHs LIEAOTO OTPe3Ka Ha TPOTOPIHOHAAbHbIE
yacti. Hanpumep, 1ieablii oTpesok Mo:HO paszgeiuTb Ha aBe
YaCcTH M0 MpaBHAAM apU(PMETHIECKOH, TeoMeTPHYECKOH, rap-
Monuueckoi npornopuronarbHoctu. (I losxe mbr Bepuemcs
3Toi IpobAeMe U aZiuM orpeseAeHHe 3THX NoHsTuH.) Bosuu-
KaeT BOIPOC, KAKOE U3 3THX JIEAeHHH 11eAOTO Ha YaCTH TPHBE-
JIeT YeAOBeKa K OILYIIEHHIO TapMOHHH, KPacOTbI?

[ IparmaTuka Hayku oTozBHHYA@ HJeH O KpacoTe M TapMo-
HHUH Ha BTOPOH IAAH, XOTsl OHH He MepecTaBaid BOAHOBATD yye-
HbIX, (PUAOCO(OB, XyZ0KHUKOB. PasBuTHE TEOpHH HHPOPMALIHH
M CHHEpPreTHKH BHOBb BO3BpAILAeT AlOZeH K 9TOH mpobaeme.
MaremaTuyeckuii 3aKOH rapMOHHH MOKHO YCMOTPETb B KOAH-
YeCTBEHHOM COOTHOIIEHHH CTOXaCTHYHOCTH U JIeTEPMUHH3MA.

Bepuemcs k panaum Bpemenam, Korza yueHHe 0 rapMOHHH
MOAYYHAO CBOE pasBHUTHE KaK HayKa O MPOMOPLIMSX.

B maTtemaTtuke nponopumeit (0T naT. proportio) Ha3biBaeTcs
COOTHOLLEHNE pasnunyHbIX YacTen aub ot uenoro c=a+b. lNo
MHEHWIO APEBHUX MPEKOB, FAPMOHUSI ECTb CBA3b PasnmnyHbIX Ya—
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cTen B efuHoe uenoe. HanoMHWM OCHOBHbIE MPONOPLMK, Ha—
npumMep, Korga Lenoe x AenuTtcs Ha gee Yactmawub. MNpu atom
BO3MOXHbI pasnuyHble BapuaHTbl (puc. 62):

cpenHee apI/ICpMeTI/I“IeCKDE X onpepenAaeTcd N3 cooTHoLle—

_ a+b
HUA @a—-X=x—-b kKak X=——;
2 a x
CpeaHee reoMeTpu4eckoe X — W3 COOTHOLLEHWS —:E Kak
X
x=+ab:
~ a-x a
cpefHee rapmMoHMYeckoe X — U3 COOTHOLLUEHUS =—
x-b b
1 11 1
Kak —=—| —+—|.
X 2la b
o}
A
-
L 1 ]
T T 1
k AL )
v ~
a b

Puc. 62. [deneHne uenoro c Ha Yactnaunb.

[apMoHWs TakxXe NposiBNSeTCS B NpaBuie 30510TOro ceve—
HMS — eLle OQHOro 3akoHa NMPOMOPLUMOHANbLHOM CBA3U LEenoro un
cocTaBnsoLLIero ero Yacten. Knaccuieckum npumMep 30510Toro
ceveHns x®) — pgeneHne oTpeska B CpeaHenponopLUMoHaibHOM
OTHOLLEHWW, Koraa uenoe (g + b) Tak oTHocKTCH K BOMbLUEN CBO—
ey 4acTu a, Kak BonbLuas 4YacTb @ K MeHbLuen b

atb_a (16.17)

a b

a
0O603Ha4nm EZX n 3anviemMm 310 ypaBHeHMe B BUOE!

W2 x-1=0. X:%. (16.18)
Peluenne ypaBHEHUA MMEET OBa KOPHA
145
X2 T o

YMCMNEHHbIE 3HAYEHNA KOTOPbIX MPUHATO 0603Ha4YaTh rpeYeckon
bykBo ® (1) N0 MMEHM UTanbsHCKOro MaTemaTtuka JleoHapao
PurboHa44M, N OHU PaBHbI

D,=1618 n <I)2=—O,6'|8=—%. (16.19)

1
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3arago4yHoe yucno PuboHayum

Ocranosumca 6oree mogpobHo Ha paborax (Dubonauuu, ero
TpeAIeCTBeHHUKOB M M0CAeZI0BaTeAeH, Tak KaK OHM, Ha Hall
B3IASIZL, IMEIOT KOAOCCAABHOE 3HAYEHHE NS YEAOBEUECKOH 1IH -
BMAM3alMM U ocosHanusi rapmonu [49, 94].

B snoxy arpapnoii nuBuAM3auu 3Ta pobAeMa MOAydHAA
OCHOBHOE pellleHHe, 3aTeM NePHO/IMYeCcKH 3abblBarach, K Hel
BO3BpAIlaAMCh BHOBb, H B Hallle BpeMsl OHa OIATb BbIXOAMT Ha
TEePBbIH TAAH TIPU PEellIeHHH 3a7lad, C KOTOPhIMH CTOAKHYAMCh
MH/lyCTpHaAbHasl H MH(POPMALIMOHHAs! LIMBUAM3ALIUH.

Haunewm ¢ apesnefimmx pa6or no maremaruke. Kiaaccuxu
6bIAM TIPEKPACHBIMU T€OMETPAMH, MbICAHAH MPOCTPAHCTBEHHbI -
MH 06pasaMH, TMCAAK Hay4Hble pabOTbI K 06y9aAd eTeH Ha TIpH -
Mepax reomerpudeckor Haykd. Ha mzesx sonoroit nponopiyu
6asHPYIOTCS OCHOBHbIe TeoMeTpuueckue urypnl. Hanpumep,
30A0TOH TPEYTOABHHK — PaBHOOEJPEHHDbIH TPEYTOAbHHUK, Yy
KOTOPOTO OTHOILEHHE JAMHbI GOKOBOH CTOPOHBI K JLAMHE OCHO-
Banus pasusietcst 1,618 (puc. 63). B sBesguaTom naruyroan-
Huke (meHTarpaMme) Kazkzasi M3 IATH AHHUH, COCTaBASIIOIINX
3Ty (QUrypY, AEAUT JPYTYIO B OTHOMIEHHH 30AOTOTO CEYeHHs, a
KOHLIbI 3B€3/, SIBASIOTCS 30A0TbIMU TPEYTOAbHHKAMHU, BEPIIHHbI

o p
A

Puc. 63, 64. SonoTble TpeyrofbHWK 1 NeHTarpamMma.
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koTopbix 06pasytor yroa 36°. I lenrarpamma ctara aas mugaro-
PUHLIEB MarHYeCKUM 3HAKOM — CHMBOAOM HX TaHHOTO Op/ieHa.

ymaetcsi, 6yzet untepecHo 3iech paccMoTpeTb 6oAee T10-
apo6Ho ucropuio otkpbituss Dubonauun.

Hrarbsauckuii kynen NAeonapao us [ Tussr (1180—1240),
6oaee usBecTHbIH N0z npospuiieM Dubonayun (e Bonau-
un), 6blA, 6E3YCAOBHO, CAaMbIM 3HAYUTEAbHBIM MaTeMAaTHKOM
CpPeHEBEKOBbsl. |pyZIHO MepeolleHUTb ero POAb B Pa3BHUTHH
MaTeMaTMKM M pacrpocTpaHeHuH B F.Bpore maTemaTHueckux
3HAHUH.

Rusub u nayunas kappepa Neonapzao tecueiimm o6pazom
CBsI3aHa C Pa3sBHTHEM eBPOIEHCKOU KyAbTypbl U Hayku. /lo Bos-
pozKzIeHHs erie 6bIAO JaAeKo, HO 3110Xa, B KoTopyto xuA (Dubo-
Ha44H, MO2KeT ObITh Ha3BaHa pereTHIIHeH HaaBuraomerocs Pe-
HeccaHca. JTOH «pereTHIHel» pykoBoauA uvnepartop Cparmen-
noit Pumckoit umneprn Mpuzpux 11. Bocnurauusrit B Tpazum-
ax 1oxxH0H Mrarun, Mpuzgpux Il 6b1a zarex ot eBponefickoro
xpucTHaHckoro pbiapctBa. OH coBceM He MpH3HABaA CTOAb
AIOGHMBIE €ro ZIeZIOM PhILAPCKHeE TypHUPbL. BmecTo 3Toro Kyab-
THBHPOBAAHMCh MEHee KPOBaBble MaTeMATHUECKHE COPEBHOBAHHS,
Ha KOTOPbIX 0OMEHMBAAUCh HE yZlapaMH, a 3a/la4aMH.

Ha raxux TypHupax u mposisuacsi, 3abaucTar TaraHT J\eo-
Hapao Dubonayun. Aromy criocobeTBOBaNO XOpoIIee 06pasoBa-
HMe, ZaHHOe cbiHy Kyriom Donawun. Oren, B3spmmit Aeonapao
¢ coboii na Boctok, npucrasua k vemy apabekux yuurenedt. I lo-
kposuteabcTBo (Dpuapuxa ¥ CTUMyAHPOBAAO BbITYCK HAy4YHbIX
tpaktaToB (Dubonauun. [ o amim kuuram, npesocxozsimum no
CBOEMY YPOBHIO apabCKHe U eBPOMeHCKHE COYHMHEHHS, YIHAU Ma-
TemaTHKy uyTb Au He 0 BpeMeH P. Jexapra (XVIII Bek).

B vacTHocTy, ®unboHaYuM paccMaTpyBaeT CriefytoLLyo 3a—
pady:

«HekTo nomecTun napy KponvkoB B HEKOEM MECTe, Oropo-—
XEHHbIM CO BCEX CTOPOH CTEHOW, 4T0Bbl y3HATb, CKOMbKO Map
KPOSIMKOB POAWTCS Mpu 3TOM B TeYeHue ropa, ecnu npupoga
KPOSIMKOB TakoBa, YTO Yepe3 Mecsl napa WX Npou3BOAWUT Ha
CBET OpYryr napy, @ poXxatoT KpPoSivKy co BTOPOro Mecsua no—
Crfie CBOEBro POXAEeHWs.
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fcHO, YTO ecnu cyYUTaTb NEPBYHO Napy KPONMKOB HOBOPOX—
LEHHBLIMW, TO HA BTOPOM MecsL, Mbl 6yAemM No—npexHeMy UMEeTb
opHy napy; Ha 3- mecay — 1+ 1 =2napb; Ha 4-n—2+1=3
napbl (M60 U3 OBYX UMEOLLMXCS Nap NOTOMCTBO AaeT NWLlb 0fHa
napa); Ha 5—1n — 3+2=5 nap (MMwb 2 poguBLUMeca Ha 3-1
MecsL, napbl 4agyT NOTOMCTBO Ha B— mMecau); Ha 6-11 mecsy —
5+ 3 =8 nap (n6o NnoToMCTBO AafyT TOMbLKO Te Mapbl, KOTOPbIE
poaunuck Ha 4-m mecsue) n Tak ganee (cm. puc. 65).

Takum o6pazom, ecnu 060—
3HA4YMTb YUCNO Map KPOJINKOB,
VMEIOLLMXCH HAa N—M MecsLe, Ye—
pes F, 10 F, =1, F,=1, F,=2,
F,=3, F,=5, F;,=8, F, =13,
Fg =21 v Tak panee, npuyem 06—
pasoBaHne 3TUX YMCen perynupy—
eTCA 3aKOHOM:

F=F _,+F_, (16.20)

1

npu BCcex n>2, Bedb 4YUCN0 nap
KPOMMKOB Ha N—M MecsiLie paBHO
yncny F,_, map KpONWKOB Ha
NnpepfLecTBYOLLEM MEeCsLEe Mic
4YUCNO BHOBb POAMBLUMXCA Nap,
KOTOpOE COBMafaeT C YvCoM F, nap KpomnvKoB, POAMBLLMXCA
Ha (n — 2) mecsaue (W60 NUWb 3TV Napbl KPOMMKOB AAKT Mo—
TOMCTBO).

Yucna F,, obpasytowwe nocnefgosatensHocts 1, 1, 2, 3, 5,
8, 13, 21, 34, 55, 89, 144, 233..., Ha3bIBAOTCA «4Yucaamu
MuboHa4v4uny, a cama nocneaoBaTeNbHOCTL — Moc/Ie40BaTesib—
HOCTbIO, unu pagom @uboxa44mn. CyTb NocnefoBaTebHOC
™M ®@unboHay4m B TOM, 4TO, Ha4dmHana ¢ 1, kaxpgoe crnepyollee
4YUCNO MOMy4YaeTcsa MyTEM CROXEHUA AByX npeabigymx (cm.
thopmyny (16.20)).

Puc. 65. 3apaua ®unboHavuun.

Bosuukator a8a Borpoca: 4em aTa ocAe10BaTeAbHOCTb TaK
BazkHa; M YeM OHa NpHMedaTeAbHee JPYTHX YHCAOBBIX TOCAE-
ZI0BaTeABHOCTEN?

,D,aHHaﬂ rnocrnenoBaTeslbHOCTb, aCUMNOTOTUYECKN [I'IleﬁﬂVl)KaﬂCb
BCE MefJIeHHee 1 MeaJSieHHee) CTPEMUTCA K HEKOTOPOMY MNMOCTO—
AHHOMY COOTHOLUEHWUIO. OpHako, 3TO COOTHOLLEHWE mppaumno—
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HanbHO, TO ecTb NpeacTaBnsaeT cobon 4Mcno ¢ 6eckoHEeYHbIM
HernpeackasyembIM YepefoBaHveM AeCATUYHbIX Lndp B Apob—
HOoW YacTu. Ero HeBO3MOXHO BbIpa3nTb TOYHO. PaHee Mbl 060—
3Ha4YUNM 3Ty BENUYMHY rpedeckon bykson @ =1,618.

[pv peneHwnn noboro udneHa nocnepoBaTensHocT Purbo—
Ha4Y4yM Ha cregylonin 3a HAM Mony4aeTca npocTo obpaTHasda
k 1,618 BenuuumHa (1:1,618=0,618). Ho ato Toxe Becbma
Heobbl4YHOE, faxe 3amevaTenbHoe siBneHve. [ockonbky nepBo—
Ha4yanbHOe COOTHOLLeHNe — BeckoHevHasa apobb, y 3TOro cooT—
HOLLEHMWS TakXXe He JOMKHO BbITb KOHLA.

[Mpy peneHwn Kaxgoro 4ucrna Ha criefytollee 3a HUM Ye—
pe3 ogHo, nonyyaem 4ucno 0,382 (1:0,382 =2,618). MNopbu-
pas Takum 06pa3oM COOTHOLLIEHUS, NMOMy4aeM OCHOBHOWM Habop
KoathmumeHToB PuboHavuun: 4,235; 2,618; 1,618; 0,382;
0,236. Bce oHu urpatoT ocobyto ponb B Npupoge, B 4acTHOCTK,
B TEXHWYECKOM aHanuse.

Tyt Heob6x0aumo ormetuTb, uto (DU6OHAYYM AMIIL HarOM-
HHA 9Ty [IOCAeZ0BAaTEAbHOCTb YEAOBEYECTBY, TaK Kak OHa 6blna
M3BECTHA ellle B ipeBHeHIIe BpeMeHa.

DTOMy COOTHOIIEHHIO HayaAH JaBaTb 0COOble Ha3BaHHS:
60:xectBennass nponopuusi (matematuk Ayka [launoann),
cpezanee u kpaiinee cootHomenve (Eskanz). M. Kenaep cka-
3aA M0 9TOMYy TMoBoZy: «leomeTpusi BAazeeT ABYMs COKPOBH-
Imamu: oZHO U3 HuX — Teopema | lugaropa, apyroe — zenre-
HHe OTpe3Ka B KpalHeM U cpe/IHeM OTHomeHHH. | lepBoe Moz -
HO Ha3BaTb MePOH 30A0Ta, BTOPOE rKe GOAblle HATOMHHAET
JparoLieHHbIA KaMeHb». |epMHH «30A0TOE CeYeHHe» BOLIEA B
ynorpebaenue Auimb B XIX Beke.

WcTopua 3onotoro ceyeHus

[ IpunsaTo cuurath, YTO MOHATHE O 30A0TOM CEYEHHU BBEA B
HayuHbii o6uxoz [ lugarop, apesnerpedeckuii purocod u Ma-
tematuk (VI Bex z10 1. 3.). CymecTsyer npeamnonozsenye, 4to
[ Iuparop cBoe sHaHHe 30A0TOTO JeA€HHS TT03AUMCTBOBAA Y
€THUNTSH U BaBUAOHSH.
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M aefictBuTeAbHO, MPOMOPIMH MHPaMUABI Xeorca, Xpa-
MOB, 6apeAbe()OB, MPEAMETOB ObITa U YKpAIIEHUH IPOOHUIIbI
Tyranxamona cBHZETEABCTBYIOT, YTO €THIIETCKHE MacTepa MpH
HX CO3/IaHHH TIOAb30BAAUCh COOTHOLIEHUSIMH 30AOTOTO JlEAE-
nusi. Dpannysckuii apxurexktop Ae Kop6rosbe Bbisiua, uto B
peabede xpama (apaona Ceru [ B A6uzoce u B peabede, uso-
GpazkaromemM (apaona Pamceca, mponopuuu (QUryp cooTseT-
CTBYIOT BEAMYHHAM 30A0TOTO ZleAeHust. 3044uil Xecupa, H30-
GparkeHHbIH Ha peAbede ZepeBsSHHOMN JOCKH U3 TPOGHHIIbI €ro
HMEHH, JepP:KHT B PYKaX M3MepPUTEAbHbIE HHCTPYMEHTBI, B KO-
TOPBIX 3a(PUKCHPOBAHbI MIPOTIOPIIMU 30A0TOTO CEYEHHSI.

[Traton (427—347 rr. a0 HOBOH 3pbl) Tak:ke 3HaA O 30-
AoToM zeaenud. Ero auanor « Tumeii» nocesimen matematuye-
CKHM H 3CTETHYeCKHM BO33PeHHAM IIKoAbI | [ugaropa u, B ua-
CTHOCTH, BOIIPOCAM 30A0TOTO JIEACHHSI.

B (acaze apesnerpeueckoro xpama I lapdenona npucyr-
CTBYIOT 30A0TbIe TiporiopuuH. | pu ero packonkax obuapy:ke-
HbI LIIPKYAH, KOTOPbIMH [TOAb30BAAHCh aPXHTEKTOPbI H CKYABIT-
Topbl antuuHoro mupa. B [lomneiickom mupkyre (mysei B
Heanone) Takzie 3arozkeHb! Mponopiiuu 30A0TOTO iEACHHSI.

Monax Ayka [launorru npexpacno nmouuman snauenue
uckycctBa aas Hayku. B 1496 rozy no npuraamenuro reprora
Moupo on npues:kaer B Munran, rae untaeT AeKLMH 10 MaTe-
maruke. B Munrane npu asope Monpo B To Bpems pa6orar u
ANeonapao aa Bumun. B 1503 roay B Beneunu 6pira uszana
kuura Ayku [ launoarn «Boxectsennas nponopuus» ¢ 6aec-
TAILE BHIMOAHEHHBIMH HAAIOCTPALIMSAMH, BBHZY H€ro MOAAraioT,
uto ux caerar Neonapao aa Bunuu. Kuura 6p1ra BocTopixen-
HbIM TMMHOM 30AOTOH MPOTIOPLIMH.

Byayan monaxom, Ayka I launoaru cpeau muorux aocro-
MHCTB 30A0TOH IPOTIOPLIMH YTIOMSIHYA U €€ «602KECTBEHHYIO CyTh»
KaK BbipazkeHHe 60zxecTBeHHOro TpueauHcTsa: bor—Co, Bor—
Oren u bor—/lyx cearoit (moapasymeBaroch, 4To MaAbIi oTpe-
30K ecTb oauneTopenue Dora—Chbina, 60AbIIOH OTpesoKk —
Bora—Orua, a Bech orpesok — bBora—/lyxa cesitoro).

Aeonapao na Bunuu tak:xe mMHoro BuuManus yzeAsin usy-
yeHuio 30A0Toro genenus. OH NPOUBBOJMA ceveHusl CTepeome-
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TPUYECKOTO TeAd, 06Pa30BaHHOTO IPABUABHBIMH ITATHYTOAbHH -
KaMH, M KazKZbId pas MOAYHaA TIPSMOYTOABHHKH C OTHOLIEHHSI -
MM CTOPOH B 30A0TOM JeAeHuu. | [oaTomMy-To oH u zar aTomy
JIEAEHHIO Ha3BaHUE «30A0TO€ CeYeHMe». |aKHMM OHO OCTaeTcs
JIO CHX.

B o :xe Bpems Ha ceepe Esponbi, B [epmanuu, naz remu
ke npobaemamu Tpyzaurcs Aabbpext opep. On aeraer Ha-
6POCKM BBEJIEHHs K [IepBOMY BapHaHTY TPAKTaTa O TPOMOPLIH-
ax. [ropep mumer: «Heobxoaumo, utobbr ToT, KTO YTO-AH60
yMeeT, 06yYHA 3TOMy JpYTHX, KOTOpbIe B 3TOM HY:KAAIOTCS.
ITO 51 U BOSHAMEPUACS CIEAATDb .

Cyas no oauomy us miacem Zropepa, on Berpedarcs ¢ Ay-
ko | launoaru Bo Bpemst npe6oiBanust B Mraruu. Aab6pext
opep moapo6HO paspabaTbiBaeT TEOPHIO MPOIOPIIMH YeAOBe-
yeckoro Teaa. BazkHoe MecTo B CBOeH CHCTeMe COOTHOIIEHHH
OH OTBOZIMA 30AOTOMY CcedeHHI0. PocT yeroBeKa JeAUTCs B 30-
AOTBIX MPOMOPUMAX AMHHEH Tosica, a TaKzke AMHHeH, MpoBe-
JIeHHOH Yepe3 KOHYHKH aAbLIEB OMYIIEHHbIX PYK; HH2KHSIS 4aCTh
AMIIa — PTOM H TaK Janee.

Beauxuii actponom X VI sexa Moran Kenrep nassan 30-
AOTOE cedyeHHe OZHMM U3 cokpoHi reomerpur. OH nepsblit
obparaeT BHMMaHHe Ha 3HAYeHHe 30AOTOH MPOTOPUMH JAS
6oTaHuKH (POCT pacTeHUH M X CTPOEHHE ).

B nocaeayromue Beka mpaBuAo 30A0TOH TPOMOPIMH TIpe-
BPATHAOCh B KaHOH, M KOIZla HadaAach 60pbba C akazeMuyec-
KOH PYTHHOH, B MbIAY 60pbObI «BMECTE C BOZIOH BBITAECHYAH H
pebenka». BHoBb «oTkpbiAM» 30A0TOE ceuenne B XIX Beke.
B 1855 roay nemenxwuit npodeccop Leiisunr omy6aukosan cBoit
Tpya «creTrdeckue uccaezoBanusi». OH abCOAOTH3HpPOBAA
TPOTIOPLIHIO 30A0TOTO CeYeHHs!, 0ObSIBUB €€ YHUBEPCAAbHOH s
BCex SIBAGHHH MPUPOJbI H HCKYCCTBA.

OcranoBuMCcs Ha ETHIIETCKUX H MEKCHKAHCKUX MHPaMUZIAX,
I/le Takze BCTpeyaeTcsi 30A0Toe ceyenue. VIHorue mbrraauch
pasraziaTb cekpeTbl mupamuz B [ use. B otanune ot apyrux eru-
TMEeTCKUX MUPAMHJ, 9TO He TPOGHHUIIA, a CKopee HepaspelMast
rOAOBOAOMKA H3 YHCAOBbIX KOMGHHAIMH. 3aMeyaTeAbHbIE H30-
6peTaTeAbHOCTb M MacTepCTBO apXUTEKTOPOB MHPAMH/IbI, HC-
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TMOAb30BaHHbIe UMM TIPH BO3BEJIEHHH BEYHOTO CUMBOAQ, yKa-
3bIBAIOT Ha YPE3BbIMAHHYIO BazKHOCTb MOCAAHHsI, KOTOPOE OHH
XOTeAH Tepeaath 6yaymmm nokorenusm. Kx smoxa 6pira g0-
MHUCbMEHHOH, JOMEPOTAU(DHYECKOH, U CUMBOABI ObIAM €JIHHCT-
BEHHbIM CIIOCO6OM 3allHCH OTKPbITHH.

Karou k cekpery nupamuzant B [use, Tak z0Aro 6biBuiemy
AASL YEAOBEYeCTBa 3arafikol, B ZeHCTBUTEABHOCTH 6bIA Tiepe-
aan [eposoTy xpamMoBbIMuU peliamMH, COOBIMBIIMMH €My, YTO
MHpaMUzZa TTOCTPOEHA TakK, YTO6bI MAOIIAAb KazK/OH U3 ee Tpa-
Hell 6blAa paBHA KBaZpaTy ee BbICOTDI.

ITH uHTepecHble HABAIO/IEHHST TI0/ICKA3bIBAIOT, YTO KOHCT-
PYKLIHs THpaMuzb! ocHoBaHa Ha riporiopuuu F' = 1,618. Cospe-
MeHHbIe yYeHble CKAOHSIOTCS K MbICAH, YTO JpEBHHE ErHIITsIHe
TIOCTPOMAH €€ C eJMHCTBEHHOH 11eAbI0 — MepesiaTh 3HaHHS, KO-
TOpPbIE OHM XOTEAH COXPAHHTDb JAS TPAZYIINX ToKoAeHud. Mu-
TeHCHBHbIE HCCAEJOBaHHs TMPaMUADbI B | M3e MoKasanH, CKOAb
O6IIHPHBIME OGbIAM B Te BpeMeHa MO3HaHHsl B MaTeMaTHKe H
actpoArorud. Bo Bcex BHYTpEHHUX M BHEIIHUX TIPOTIOPIIHSX TTH-
pamuznt gucro 1,618 urpaer uentparbhyio poab.

Ho He ToAbKO erumeTckue mupaMuzbl MOCTPOEHBI B COOT-
BETCTBUU C COBEPINEHHbIMH MPOMOPLMAMH 30A0TOTO CEYEHHs],
TOT ke (PeHOMeH O6HAPY2KeH U Y MEKCHKaHCKHX upamuz. Bos-
HHKAeT MbICAb, YTO KaK eTHIeTCKHe, TaK 1 MEeKCHKAHCKHUe TTH-
paMuZbI GbIAM BO3BEJEHbI MPHOAMBHTEABHO B OJHO H TO e
BpEMsl AIOZIbMH OBILETO MIPOUCXOKACHHSI.

MpuHuunbl hopmoobpasosaHus B Mpupoge

Bce, urto npuobperaro kakyo-to gopMy, 06pa3oBbIBAAOCD,
POCAO, CTPEMUAOCDH 3aHATb MECTO B IIPOCTPAHCTBE U COXPAHUTD
cebs1. DTO CTpeMAEHHE BbIparkaeTcsi B OCHOBHOM B IBYX BapH-
aHTaXx — POCT BBEPX HAH PACCTHAAHUE 10 IOBEPXHOCTH 3EMAH
U 3aKpy4YHBaHHUE I10 CIIHPAAH.

Pakosuna 3akpyuena o cimparu. Ficau ee passepuyTn, TO
JLAMHA AEHTbI AMIIb HEMHOTO YCTyTaeT JAAHHe 3MeHd. He6oab-
masi 10-cautumeTpoBasi pakoBHHA HMeeT CIHpPAAb AAHHOH
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35 ecm. Criuparu ouenp pacnpoctpanenbt B npupoge. | Ipea-
CTaBAE€HHE O 30A0TOM Ce4YeHHH OyZeT HEIOAHbIM, eCAH YMOA-
YaTb O CIIHPAAH.

(Dopma crimparbHO 3aBUTOH PaKOBUHDBI PUBAEKAA BHHUMA-
nue Apxumeza. OH usyyan ee U BbIBeA ypaBHEHHe CITHPAAH.
Cripaab, BbruepueHHasi 10 3TOMY YpaBHEHHIO, Ha3bIBAETCsl ET0
uMeHeM. YBeAHUeHHe ee Iara BCerza paBHOMepHo. B Hacrtos-
1ee Bpems ciupaAb ApxuMezia ITUPOKO TIPUMEHSIETCS] B TEXHHU -

ke (puc. 66).

O 1.0

o]
m
0,618

DN/ >

\Z

~
1,618

1.0

X

Puc. 66. Cnupans Apxumega.

[ere moguepkuBaA TeHAEHIIMIO IPUPOZBI K CIIHPAABHOCTH.
Bunroo6pasHoe u cripareBUHOE PACTIOAOZKEHHE AUCTbEB Ha
BeTKax zepeBbeB noaMeTuiu AasHo. Crmpaab ycmoTperu B
PACIOAOZKEHHHU CEeMSH MO/ICOAHEYHUKA, B ITUIIKAX COCHbI, aHa-
Hacax, kakrycax. CoBmecTHast pa6oTa 60TaHUKOB M MaTeMaTH-
KOB MPOAMAA CBET Ha 3TH YJAUBHTEAbHbIE SBAEHHSI IPHPOADI.
Boisicanaoch, uto B pacrnorozkenun AucTbeB Ha BeTke ((pHAO-
TaKCHC ), CEMSIH I10/ICOAHEYHHKA, IIUIIEK COCHbI TIPOSIBASIET cebst
psig, Dubonauum, a, cTaro 6GbITb, U 3aKOH 30A0TOTO CEYEHHSI.
[ Tayk mrerer mayTuny crimpareo6pasHo; CIIHPaAbIO 3aKPy4HBa-
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eTcsl yparaH; MCITyTaHHOE CTaZi0 CEBepHbIX OAeHel pasberaercs
o criuparu; morekyra JIHK sakpyuena asoiinoli crimpanbio.

[ere HasBaa ciuparb «kpuBoit :xusHu». | Ibep Kiopu B Ha-
yanre XX CTOAETHs] CPOPMYAHUPOBAA PsiZl TAYGOKUX HZeH CUM-
metpuu. OH yTBep:KaA, UTO HEAb3sl paCCMATPHBATb CHMMET-
PHIO KAKOTO-AH60 TeAa, He YUMTbIBasi CHMMETPHIO OKPY:Kalo-
1eH cpespl.

3aKOHOMEPHOCTH «30AOTOH» CHUMMETPHH TIPOSBASIOTCS B
SHepPreTHYECKUX Iepexo/laX dAeMEHTapHbIX YacCTHIl, B CTpoe-
HHH HEKOTOPbIX XHMMHYECKHUX COeJHHEHHH, B MAQHETapHbIX H
KOCMHYECKHX CHCTeMaX, B TeHHbIX CTPYKTypaX :KHBbIX Opra-
HH3MOB; MPOSIBASIOTCS B GHOAOTHYECKMX PHUTMAaX M (PYHKIIHO-
HHPOBaHHH FOAOBHOTO MO3T'a M 3pHTEABHOTO BOCIIPHSITHS, & TaK-
Ke B CTPOEHHHU OTAEAbHbIX OpraHoB yeroBeka (puc. 67).

B 1855 rozy nemenkwuii uccaesoBateAb 3000TOTO ceveHuUst
npodeccop [lefisunr ony6aukoBar pesyAbTaThl KOAOCCAAbHOH
pabOTbl — OH M3MEPHA OKOAO JIBYX ThICSY YEAOBEUECKHX TEA U
TIPHIIIEA K BBIBOZY, YTO 30A0TOE CEeYeHHE BbIPazKaeT CPeJHUM CTa-
TUCTHYECKUH 3aKOH: JEeAEHHE TeAa TOUKOU IIylKa — Ba:kKHeH-
INUH MOKa3aTeAb — TOJYHUHSAETCS] 3aKOHY 30A0TOTO CEYEHHS.

[ Iponoprmm Myzxckoro Teaa KOAEOGAIOTCS OKOAO CPEZHErO
ornomenust 13 : 8 = 1,625 u HeckoAbKO GAMKE MOAXOIAT K
30A0TOMY CEYeHHIO, 4eM TPOTIOPLMH *KEHCKOTO TeAa, CpeHee

Puc. 67. Sonotble nponopumnmn B HaCTax YesiloBe4ecKoro Tesna.
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3HaYeHHE A KOTOPOTO BbIpazka-
eTcsi B cootHomenuu 8 : 5 = 1,6
(puc. 68). Y noBopozaenHoro
TPOIOPLUS COCTABASIET OTHOIIE-
aue 1:1; xk 13 rozam ona pas-
na 1,6, a k 21 roay pasusercs
MyzscKoH. PesyabTaThl aTHX HC-
CA€ZIOBaHHU ObIAU OITyOAMKOBaHbI
[le#isunrom B Tpyze «ctetnye-
CKHE HCCAEJ0BaHHUS».

CnpaeaauBocTb cBoeit Teo-
puu Llefisunr nposepsin Ha rpe-
yeckux craryax. Hauboaree moa-
HO OH pa3paboTaA MPONOPILIHU
Anoarona beavseaepckoro. I Toz-
BEPTAUCH MCCAE0BAHHUIO Tpevec-
KHe Basbl, apXUTEKTypHbIE COOPY-
»KEHMs] PAa3AHMYHBIX 30X, pacTe-
HUs1, ITHYbU SHIIA, My3bIKaAbHbIE
TOHa, CTUXOTBOPHbIE pasMepbl.
[leiisunr gar onpeaerenue 3010-
TOMY CEUEHMIO, TIOKA3aA, KAk OHO o gg gonon o noonon
BbIpa:KaeTcsl B OTPe3Kax MPsMOM B hUrype HenoBexa.
U B OU(Ppax. Korza Hu@pbI, BbI-
pazkalolIe JAHHbI OTPE3KOB, G6bIAU MOAY4eHbl, [elisunr ysu-
AeA, uTo oHH cocTaBAsiOT psag (Dubonauuu, KoTopbli MOKHO
MIPOZIOAKATb 0 GECKOHEYHOCTH B OJHY U B ZPYTYIO CTOPOHY.
Caezytomas ero KHura IMeAa HasBaHHe «.30A0TOE CEYeHHE KaK
OCHOBHOH MOP(OAOTUYECKUH 3aKOH B TIPHPO/IE U HCKYCCTBE».
B 1876 roay B Poccuu 6p1ra n3gana He60AbIIIAS KHHZKKA, TOYTH
6pomopa, ¢ UsAozkeHHeM atoro Tpyaa [leisunra. Aprop yk-
poiacst iog, ununmaramu FO. . B

Kak yxxe ykasbiBaroch, Hccae0BaTEAH, H3YYasl YHHKAAb-
Hble 0COGEHHOCTH 30AOTOTO CEYeHMsl, HAXOJMAH €ro B CTPOe-
HUM MY3bIKaAbHbIX [IPOM3BEZEHHH, apXHTEKType, 60TaHHKe U
APYTHX 06AACTAX U TIPUZABAAU €My BHaYEHHe KPHTepHs Kpaco-
Thl ¥ TAPMOHHMYHOCTH.
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[ lpusesem BbIGOPKY LIEABIX OTpacAedl 3HaHUS, I7le B TOM
HAM HHOM BHZIE OOHAPY?KEHO 30A0TOE CEeueHHe:

1) pacTuTeAbHbBIE U KMBOTHbIE OPraHHU3MbI,

2) nporopiuy TeAa U OPraHOB YeAOBEKa,

3) 6uOopUTMbI FOAOBHOTO MO3Ta,

4) cTpoenue MOYBEHHOTO MAOZOPOAHOTO CAOS,

5) naaHeTapHbIE CHCTEMBI,

6) cBoHCTBa BAeMeHTapHbIX YaCTHII,

7) TeMnepupoBaHHbIH 3BYKOPS,

8) npousseseHus Bcex BHIOB HCKYCCTB, BKAIOHYAsl apXH-
TeKTypy.

3oA0TOE CceueHHe SIBASIETCS OCHOBOH MOCTPOEHHSI FapMO-
HHYHbIX (POPM, aBCOAIOTHBIM 3aKOHOM (POPMOOOPa3OBAHUS B
TMPUPOJE, YacTbi0 KOTOPOH siBAsieMcsi U Mbl. Beab korza mbi
paccMaTpHBaEM M OLIeHMBaeM KakoH-Au60 mpeamer (¢ TOuku
3pEHHs] SCTETUKU), Mbl He CIELIHMM MOAb30BaTbCsl TIPH 3TOM
oTpe/leAeHHbIMH H3MepHTeAbHbIMH cpecTBamu. Ham nomora-
eT 3TO OCYIEeCTBUTb 3PUTEAbHOE BOCIIPHSTHE (POPMbI ITOrO
TnpesMeTa — OHa JI0A2KHa «pazZioBaTh ras». K1 Toabko Torza
MbI BbIHOCHM CBOH BepaMKT: «/la, 3T0 KpacuBo, rapMOHHYHO».

Bbime paccmatpuBaroch oTHOIIEHHE CTOXaCTHYHOCTH H
JleTepMHHH3Ma Ha OCHOBAaHMH TE€OPHH HH(OPMAIMU U JPEBHHX
TpaBUA 30A0TOrO cedenusi. Vbl roBopuAm 0 ToM, UTO paccyzx-
JeHHs1 0 KOI(P(PHUILMEHTE CTOXaCTHYHOCTH TIPUMEHHMbI KO MHO-
MM SIBAEHHSIM COLIMAABHOH *KM3HU — K apXHTEKTYpe FOPOJIOB,
(peHOMEHY MOJIbI, K TICHXHKE YeAOBeKa H TaK Jaiee.

[ Icuxuueckuii KOMQOPT, OIIyIIIEHHEe CYACTbs, T10-BHAUMO-
MY, OTIPEZIEASIIOTCSI TeM, HaCKOABKO YCAOBHs KH3HHM MH/IHBH-
ZlyyMa COOTBETCTBYIOT MOTpe6HOCTsIM ero ncuxuku. | locaes-
HSISl KaK 3aAOKeHa B HEM OT MPHPOJbI, TaK U C(hHOPMHpPOBaHA
BOCITUTaHHEM U MOZKET TaKzke XapakTepusoBaTbcs kpurepuem G
(cm. Boume). Hatype ueroBeka mpotuBonokasanbl kak 4pes-
MepHOe GpaBHPOBaHHE CIIOHTAHHOCTbIO (OpPUIrHHAABHHMYAHDE),
TaK M UBAMINHAS JeTepPMUHHPOBAHHOCTD, TIOJYUHEHHAs TPe6o-
BaHUSAM BbIrozbl U ya06cTBa. Bbicokas ncuxuyeckas crontaH-
HOCTb MPUBOAUT K HPABCTBEHHOH HEYCTOHYUBOCTH, HECTIOKOMH -
CTBY, AMIIAET CIIOCOGHOCTH K cocpezoToueHHok pabote. Upes-
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MepHO ZIeTePMHHHPOBAHHAs! TICHXHKa YOUBaeT TBOPYECKOe Ha-

yano, AMIIaeT apTcTHaMa. HasepHoe, g0A:eH cpopMupoBaTh-

Cs1 B AI0GOH CHTyalIHH ONITHMAAbHbIH KOI(MUIIUEHT CTOXaCTHY -

nHoctu G Ha BceX ypOBHAX OpraHH3allid — B KOCTHOH, 2KH-
¢ e =

BOH U COLIMAABHOM TPHPOJE.

C ar0it nosuuuy 3aa4a, HarpUMep, TICHXHATPHH, 3aKAIO-
yaeTcsl B CO3/laHMH TaKOH 06CTAHOBKH, KOTOpasi CriocobHa ze-
TePMHUHHMPOBATb CAMIIKOM CIIOHTAHHYIO TICHXHKY HAH, HArpo-
THB, C TOMOIIbIO SMOLIHH «PaCIIeBEAHTb» CIIOHTaHHOCTb. | [pu-
pOZla TIPEJIOCTABASIET YeAOBEKY CBOOOJY BbIGOpa, TIO3BOASIO-
IYIO BHE3aITHbIM y/IaYHbIM pellleHHeM HaHTH BbIXOZ.

PHHMMas BO BHUMaHHe TIPaBHUAA «30A0TOTO CEUEHHsT» , MO2K-
HO peKoMeHzoBaTh opuenTHposatbes Ha G = 0,62, To ectp ze-
TepPMHHHPOBAHHOCTb ZI0AXHA cocTaBAATb pumepHo 62%, a cro-
xacTHaHOCTb — 38%. DT Z10A2KHO OTHOCHTDBCS KO MHOTHM IPO-
sABAeHMAM 2ku3HH. Harprvep, MozxHO 0TBeTHTD Ha BOIpOC, KaKko#
TIPOLEHT PhIHOYHOH (CTOXAaCTHYHOH) U TAAHOBOH (Z1eTepMUHHPO-
BaHHOH) 9KOHOMHKH HY?KHO OCYILECTBUTb B TapMOHHMYHO PasBH-
BaIOIIEMCs] TOCY/IapCTBE; TIPH KaKOM COYETaHMM KAACCHYECKOTO
peausMa M abCTPaKIMOHHU3MA MPOM3BE/ICHHE XyZ02KECTBEHHOTO
TBOpUecTBa GyzeT BOCIIPHHMMATbCS KaK HCKYCCTBO.

Ewe pa3 o npupoae nHcpopmavum

B rage 15 mbi ocTanaBAuBaAuch Ha pob.AeMax rapMOHHH TIPH
pellleHHH dKOHOMHYECKUX MPOoOAeM U OpraHU3allK OOIIecTBa.
Ha ocnoBanuu mccaezoBanus HH(OPMALIMOHHBIX TIPOLECCOB
ObIAM Z1aHbl GOAee PACTIAbIBYATbIE PEKOMEHALMH, H pedb 1IAA
TOABKO O TEH/IEHIIMH KOI(P(MUIIHEHTa CTOXaCTHYHOCTH K BEAH-
yue G = 0 uru G = oo. B wactnocry, akazemux A. H. Koa-
MOTOpOB HallleA 3Ha4YeHHe CpPeJHEeCTaTHCTHYeCKOH SHTPOIHHU
pycckoro sasbika (Af]), ona okasarach paBHoi
aeo

Sip =19-

doéaa

[42]

Ota 3HTPONHSA GbIAA TOAYUEHA TIPH aHAAU3€ CAMbIX Pa3HO-
06pa3HbIX MPOSIBAEHHH SI3bIKA, OT MOJ3HU [0 KAHLIEASIPCKHUX



214 m OyneHes I H.

TEKCTOB. HaHOMHHM, 4YTO MaKCHMAaAbHOE 3HA4YeHHE IHTPOITHU
déo SJ
Smax =5———=, pa3jeAuM —A&=O,380 , TO €CTb, IIOAYy4YaeM BEAH~

a max
4HHY «30A0TOrO cedeHusi». CpaBHeHME pasAMYHBIX TEKCTOB
TI0Ka3aA0, YTO GAMzKE BCETO K «30A0TOMY CEYEHHIO» OKA3aAHCh
TIPaBOCAABHbIE MOAUTBDI.

Tpyano nassaTh cpesy uyeroBeueckoH /JeATEABHOCTH, I/e
6bl 30A0TOE CeUeHHEe He HaXOMAO TPAKTHIECKOTO HCIIOAb30Ba -
nusi. Ono — Beszaecyme. Ceroans mbl MozkeM, Aaze 06s13aHbI
BBIZIBUHYTb TE3UC O TOM, 4TO 30A0TOE CeYeHHe BOBCE HE YacT-
HbIH CAyYaH IPOIOPLIMOHAABHOH 3aBUCHMOCTH, YHHKaAbHON
CBOMMH 3aKOHOMEPHOCTSIMH, OHO €CTb (DEHOMEH, NPOHH3bIBA-
romuii coboi Bee u Best. | Ipumensisi soroToe ceuenue B uckyc-
CTBEHHO CO3/]aBaeMbIX cHcTeMax (B TOM YHCAe apXHTEKTYPHbIX
COOPY?KEHHSIX) Mbl 3aBeZIOMO 06€eCredBaeM UM pPe30HAHCHbIE
CBOHCTBa U co3zaeM, Kak yrepasaaet apxutektop . [1. [1me-
AEB, OPTaHUYHO C6AAAHCHPOBAHHYIO SKOCHCTEMY «4EAOBEK —
cpena». Coopyzenus: apeBHUX — 3TO CBOEro pPoja 3OHbI,
CTPYKTYpHbIE CBOMCTBA KOTOPbIX HHBAPUAHTHbI BUOPALIMOHHDIM
(6uopuTMHYecKUM) CcBOHCTBaM 4eAoBeka. BoT mouemy yero-
BEK HCIIbITHIBAET KOM(OPT, HAXOASACh B STOM IPOCTPAHCTBE.
[ Toatomy npuusATO CuMTaTh, YTO 30A0TOE CEYEHHE ECTb TaKxke
M YCAOBHE 3KOAOTHUecKoH ycroitausoctu [49].

Kak mb1 ybeaunucn, eezennas Lllennonom mepa koanue-
cTBa HH(POPMALIMU 06Aa/1aeT GOABIIOH 06IITHOCTbIO U TIPUMEHS] -
eTCsl He TOABKO B TEXHUYECKHX TPyZaX, HO M B paboTax GHONO-
TOB, NICHXOAOTOB, AMHIBHCTOB, HCKYCCTBOBEZIOB, (PUAOCO(OB H
tak garee. Kak mucar [llennon: «Teopus undopmanmu kax
MOZIHDBIH, OMbSIHSIOIIHE HAITUTOK, KPYZKHT FOAOBY BCEM BOKPYT».
Bripouem, coszanHbIi UM «MO/HDBIH HAIUTOK» HE BCKPYXKHA
roroBy camomy K. Illennony. On npexpacuo nonuman, uro
€ero Teopusl AAEKO He YHHBEPCAAbHA, YTO TIPEAAOKEHHbIE UM
I\ U3MEPEHHs] KOAMYECTBA HH(OPMALIMH HOBbIE €/IMHHIIbI —
6UTbI — He YYHTbIBAIOT APYTHX BazKHEHIIMX CBOMCTB MH(Op-
MalMK: ee [IeHHOCTH U cMbicAa [42].

Onupasco Ha teopuio [1lennona, muorue yuenbie mbira-
AMCb HaHTH TakHe Mepbl KOAMYECTBa MH(OPMALIMH, KOTOpbIe
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y4uTbiBaAu 6b1 ee Mepy U cMbicA. Ho coszatb ynusepcarbubie
OLIEHKH HE YZIaAOCh: JASl PASHBIX ABAEHHMH PasAHYHbIMU OYAyT
M KPUTEPHHU LIeHHOCTH U cMbicAa. OHU Cy6beKTHBHDI, TaK Kak
3aBUCAT OT TOrO, KTO MMEHHO 6yZeT MMM MOAb30BaTbcs. Kak
y#Ke yKasbIBaAOCh, 3aIlaX, HECYIHH OrPOMHOE KOAUYECTBO HH-
popmaluu AAs cobakH, He YyBCTByeTCs dyeAoBekoM. Bce atu
YaCTHbIE PA3AHYHSI UTHOPUPYIOTCST MEPOH, MPEAAOKEHHOH
[[lennonom, u mostomy oHa B paBHOH Mepe MPHUTOHA AN UC-
CAeZI0BaHHsl BCEX BH/I0B HH(POPMAIMOHHDBIX MIPOLIECCOB.

Coobpazsenusi 0 npHposie HHPOPMALIH TTOKA3bIBAIOT, YTO
3TO CAOKHOE M He JI0 KOHIA BblscHeHHoe moHsTHe. | [oxozxe,
OHO HACTOABKO 2K€ (DyHZAMEHTaAbHO, KaK H €CTEeCTBEHHO-Ha-
y4Hble KaTerOPUU MaTepHH, IIPOCTPAHCTBA, BPEMEHH, SHEPTUH.
[ Ipo6aembr Tonkoro mupa caeayer paccMaTpuBaTh, BBOJS Ta-
KMe (DyHZaMeHTaAbHble KaTerOPHH, KaK MH(POPMALUS U 30A0-
Toe ceuenue. Kx coueranne momozker ray6:ke NPOHHKHYTDH B
ocobenHoctu rapmonnu u /lyxa.

B sakarouenue nossoaum cebe HemHoro noganrasuposatb. Bo
BTOPOH YaCTH KHUTH BbICKA3bIBAAOCh TIPEATIONOKEHHE O TOM, YTO
TOHSITHE «MH(OPMALIHSI» Kak 6bl CBSI3bIBAET COBHAHHME H MATEPHIO.
Boshuka koHLeNIMs MHPOPMALMOHHBIX 0TOOPazKeHHH, COTAACHO
KOTOPOH CO3/IaHHAast O/IHaK/Ibl HH(POPMALIHsI COXPAHSIETCS BEYHO U
KaKMM-To obpasom oTpazkaercst Bo Beeaennoit. Mugopmanyon-
HOe 0TOGpazKEHHE SIBASIETCS IOTIOAHEHHEM KO BCEMY TEAECHOMY:
0TOBpaKEHHs BEYHbI, a TEAECHbIE TIPOTOTHIIbI Npexozsiuy. | [pes-
TIOAAraloT, 4TO KazK/10€ OTeAbHOE HHPOPMALIMOHHOE OTObpazke-
HHE MOZKeT B3aHMOJEHCTBOBATb CO BCEMH OCTaAbHbIMH HH(OP-
MAlIMOHHbIMU OTO6pazkeHUsIMH Bo Bceaennolt mraosenno. dtu
CBOHCTBAa MH(POPMALIMH — HETAEHHOCTb U PACIPOCTPAHEHHE C
6ECKOHEYHO GOABIIOH CKOPOCTBIO — CAY?KaT rapaHTOM OJHO-
poZHOCTU U cTabuAbHOCTH BeeaenHol. DTuM, B 4aCTHOCTH, Mbl-
TalOTCA TaKzke OObACHUTD TOYHOCTD Iepejaul TeHeTHYECKOH HH-
(popMaLMH, 06ECTIeYHBaIOLIEH COXPAHHOCTb TeHOTHIIOB Ha TIPO-
Ts2keHHH coTeH MHUAAMOHOB AeT. OZIHAKO Mbl HAUMHAEM CAHIII-
KOM y2K ZIep3KO 3arAsiZiblBaTh B HH()OPMALIHOHHYIO 3Py LIABHAM-
3allUU U TIpeJyraZblBaTh ee HayuHoe pasBuTHe. BosmozkHo, aTH
H/IeH OKazKyTCsl IAAEKHMH OT /IeHCTBHTEABHOCTH. ..
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MpunoxeHue

KRATKMIA ,
TEPMHOMOMMYECKIAVA
CMOBAPb

Amnomarnsa (zpeu. anomalia) — oTkaoHeHHE OT HOPMBI, OT 06 -
111el 3aKOHOMEPHOCTH; HEIIPAaBUABHOCTD.

AmHomarbHOe IBA€HHE — peJIKO BCTpevaloleecs sBACHHE, KO-
TOPOE He MOzKeT ObITb 0ObICHEHO C TIOMOIIBIO U3BECTHBIX B €CTECT-
BO3HAHHHU 3aKOHOB.

Arrpakrop (1eAb) — npezeAbHbIH IpoIECC, Ha KOTOPDIH MO-
?KeT BbIUTH OTKPbITAsI CHCTEMA [IOCAE [IPOXO02K/IEHUST TOUKU OU(ypKa-
uun. MHO:K€eCTBO BOBMOZKHBIX ITyTeil 9BOAIOLIMHU KaK 6bl IPHTATHBA -
IOTCSl B CPaBHUTEABHO Y3KHH KOPUZOP TPAEKTOPUH — aTTPAKTOP,
06AaZ1a10IIKH 110 CPABHEHHIO C JPYTHUMH MY TSIMH 9BOAIOLIMH OTHOCH-
TEAbHOH YCTOHYMBOCTDBIO. BbIX0z B 3TOT KOpHZOpP OCyIIecTBAsAETCA
[IPU Pa3AMYHBIX HAYaAbHBIX YCAOBHUSIX B TOUKE OGH(]ypPKALIUU, TO €CTb
aTTPAKTOP SIBASIETCS] ACUMIITOTHYECKUM IIPEZEAOM, Ha KOTOPbIH He
OKa3bIBAaeT BAMSHHE HAaYaAbHOE COCTOSIHUE CHCTEMBI.

Arrpakrop crpannbiii — 6611 o6Hapy2xen B 1963 roay d. No-
PEHIIEM; X0/ 9BOAIOLIMH B HEYCTOMYUBOM COCTOSIHMH, KOTOPBIN CHAb-
HO YyBCTBUTEAEH K HaYaAbHBIM YCAOBHSAM B Touke 6udyprauuu. Fc-
[TOAb3YETCsI TIPH PEIIEHHH TIPOOAEM TYPOYAEHTHOCTH.

BeckonrakTHas auarHocTuka — BbIIBAEHHE 3a60AeBaHUH 11 -
upeHTa 6e3 IpUMeHeH s TPAJULIHOHHOTO MeIULIMHCKOro 060pyA0Ba-
HUA U B3ATHUS aHAAU30B.

Broaokauus — crioco6 npeactaBAeHHs 9KCTPACEHCOPHO TTOAY -
YEeHHOH HH(OPMALIMH B BH/I€ HAEOMOTOPHDBIX ABH:KEHHH, PEaAU3Ye-
MBIH C MOMOILIBIO 3a:KaThIX B PyKe HHAMKATOPOB (A030X0ACTBO) HAH
Herpou3BoAbHoro asuxkenus (Tpemop) pyku. Omneparop 6Horoka-
1LIMH, AO30X0/Iell Ha arazie HOCHT Ha3BaHHE «Zay3ep».
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Buonoae — 310 nousTHe umeeT HeckoAbKO 3HAUEHHI:

1. Cucrema usBecTHbIX (PU3HYECKHX TOAEH, FeHEPHPYEMbIX KH-
BbIMH OpranusMamu. Psiz uccaesoBaTeAel moAaraet, 4To mpu ornpe -
ZleA€HHOM COYETaHUH U3BECTHbIX (DU3UYECKUX MTOAEH y HUX BOSHHKA-
0T Ka4€CTBEHHO HOBbIE CBOHCTBA, KOTOPHIMU MOKHO O6'bSICHHTD He-
KOTOpbIE AHOMAAbHbIE SBAEHHUS.

2. To e, HO MOKET IPUCYTCTBOBATD €Ile HEKOTOPask X~KOMITO-
HEHTA, OTBETCTBEHHAs! 32 AHOMAAbHbIE SIBAEHHS. DTy KOMIIOHEHTY
cAezlyeT 06HapyKHTb SKCIIEPUMEHTAABHO, YTO CIEAAET CIIOPbI O TOM,
SBASIETCS HAH HET GHOTIOAE TIOHSITHEM, AUITIEHHBIM CMbICAA.

Buoanepreruka — o6.ractb 3HaHui, HsyHaroIas MEXaHU3MbI U
3aKOHOMEPHOCTH MPeo6pa30BaHUs SHEPTUH B TIPOLIECCE KUBHEES -
TEABHOCTH OPraHU3MOB.

Buosneproungpopmaruka — o6AacTh 3HaHUI, pacCMaTPUBAIO-
11125t 3HEProMH(POPMAIIHOHHBIH 06MEH B IPHPO/e U OBIECTRE C MPH-
OPHUTETOM HHPOPMALIMOHHOTO 06MeHa HaJl SHEPTeTHUECKUM.

Bugypranusa (rat. bi — apa, anra. fork — BuAKa) — obracTb
BETBAIIMXCS BUPTYaAbHbIX MOAe# aBoAtormu. Ha nauaabuom arame
SBOAIOIUU CHCTEMA HAXOAUTCS B YCTOHYHBOM pekUMe, H ee U3MeHe-
HUST TIpe/ICKa3yeMbl C TOYHOCTbIO 10 PAYKTyaluu. B kakoii-To mo-
MEHT paHee CTabUAbHOE COCTOSTHHE TepsieT ycToRuuBocTb. | [pu Heyc-
TOHYMBOM COCTOSIHUM CHUCTEMbI MaAast (PAYKTYaLlHsi MOKET BbIPACTH
10 MAKPOMACIITab0B, IPH STOM MIPOUCXOZHUT ePeCcTPOHKa CTPYKTY-
pbl. Pasputye BosHuKINe# B Touke 6UQYPKALHH CTPYKTYPbI MOZKET
[IPOMCXO/IUTD 110 PA3HBIM TPAEKTOPHSIM.

Bakyym pusnueckunii — B KBaHTOBOH Teopuu: HU3IIeE SHEPTE-
THYECKOE COCTOSIHHE BCEX MOAEH, OMPE/IEASETCS KaK COCTOSHUE MaTe-
puu 6e3 yacTuil. Bakyym Qusnyeckuil MOKHO TIpe/ICTaBUTb KaK CHC-
TeMy KOABLIEBbIX BOAHOBbIX [TAKETOB IAEKTPOHOB H MOBHTPOHOB. JTH
HaKeTbl BAOKEHbI /IPYT B IpyTa U HOCAT Ha3BaHUe (PUTOHOB.

Butaabnoctp — Tepmun npearozken B. H. Boauenko. Xapak-
Tepusyer :xusHecriocobHocTsb cuctembl V = I /E, ycaosHo usmepsie-
MyI0 KaK OTHOIIeHHe ee HH(popMaTHBHOCTH | K aHepreTuunoctH E.

lenesuc — paspurue. B apoatonnu Beman paccmatpupaior ata-
bl reo-, 610-, Tcuxo- 1 HooreHesa. CoOTBETCTBEHHO BbIZIEASIFOT AUTO-,
640-, ICUXO0- U HOOC(Epy.

Tomeocras — cocrosinue KBa3HPABHOBECHOIO MATEPHAABHOTO H
5HEProMH(OPMALMOHHOTO 0OMEHa OPTaHU3Ma C OKPY?KAIOIIeH CpezoM.
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Herepymansm — yuenue 06 06beKTHBHOH M 3aKOHOMEPHOH
B3aMMHOH CBSI3H U [IPUYUHHON 06YCAOBAEHHOCTH BCEX SIBAEHHH.

Jyma — un@opMalHOHHO -ICUXHYECKask CYITHOCTb AFOGOH 2KH -
Boit cuctembl. Jlag yeroBeka zyma — nposoauuk Jlyxa B ero Teno.

Jyx — Beaukas uH(pOpMAalLIMOHHAs cpeja, cojepzkalias mpo-
rpaMmy passuTHs MaTepun. B xpuctuancrse cestoit Jlyx — Tpetbs
unoctach Caaroit Tpounpr.

Haearnsm (rpeu. idea — Bug, o6pas, nousiTue) — GUAOCOD-
CKO€ HallpaBAEHHE, KOTOPOE IIPUBHAET IEPBUYHOCTD /IyXa, COBHAHUS
U pacCMaTPUBAET MATEPHIO KAK HEUTO BTOPHYHOE, IPOUBBOJIHOE.

Hmnankatuenas ceasp (aar. implicatio — TecHo, Heie AUMBIM
06pa30M CBSABbIBAIO) — MO:KET BOBHMKATb B CHCTEMaX, Me2KAy yac-
TSIMH KOTOPBIX HET (PU3UYECKOIO B3aUMOZIEUCTBUS, HO CBOMCTBO He-
ZLEAUMOCTH CHCTEMbI BbI3bIBAET B3aUMHYIO COTAACOBAHHOCTD TIOTEH -
LMaAbHbIX BO3MOKHOCTEHN HX [TOJACUCTEM.

Konuenuus — onpeserennsiii coco6 noHuManus, TpakTOBKH
KaKUX-AU6O SIBAEHUH, PYKOBOJSILASA U/esl A UX OCBEILEHHUS.

Kocnas cucrema — cucrema, cocrosiiast us He:KMBOTO BelleCTBa.

Marepuarusm (Aat. materialis — BelecTBeHHbIH) — (HAO-
CO(CKOE HaTlpaBAEHHE, KOTOPOE TIPU3HAET TIEPBUMHOCTh MATEPUU KaK
0ObEKTHBHOH PEAABHOCTH U PACCMATPHBAET CO3HAHHE KaK BTOPHIHOE
CBOMCTBO MaTepHH.

Marepusi — 0a1HO U3 OCHOBHDBIX IPOSIBAEHHH YHHBEPCYMa Ha-
pAny ¢ sHeprueit u uapopmanueir — cosnanueM. Ob6bexTuBHas pe-
aABHOCTD, JaHHAS! B OLIYIIEHUSIX U OIIbITE, BEYHO ABHKYILASCS U U3~
MEHSIIOILAsICSI.

Mupononumanue 1meA0CTHOE — LIEAOCTHOE MIPEACTaBACHHE O
€IMHCTBeE TPOSIBAEHHOTO ((PU3HYECKOro) U HerposiBAeHHoro (HHpOp-
MalHOHHOT0 ) MHPOB.

Meaurauusa (pasmbimaenne) — yMcTBeHHOe ZeHCTBHE, [IEAD
KOTOPOTO — TMPUBECTH NICHXUKY YEAOBEKA B COCTOSIHUE YTAYOAEHHO-
cTH u cocpegoTodenus. Veaurarus conpoBozsaaercs paccrabeHH -
€M TeAd, OTCYTCTBHEM 3MOLIMOHAABHDIX TIPOSIBACHHH, OTPEIIEHHOC -
TbIO OT BHEIIIHETO MHUPA.

Me'raqmsnxa — (PHAOCO(CKOE YYEHHE O CBEPXYYBCTBEHHDbIX (He-
JOCTYIHDIX OTIbITY ) MPMHIMIIAX ObITHS; B TIPOTHBOMOAOKHOCTD ZIHa-
AEKTHKE PaCCMaTPHUBAET SIBAEHHsI B UX HEU3MEHHOCTH U HE3aBUCHMO-
CTH APYT OT APyTa.
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MuroreneTnueckoe msAydeHHEe — OOGHAPY?KEHO COBETCKHM
npogeccopom [yperuem; ocoboe cedyenue 6H006bEKTOB B YAbTpA-
(PHOAETOBOH 06AACTH; OJHA U3 PABHOBUAHOCTEH GHOTIOASL.

Hoocgeporenes (or rpeu. noos — pasywm, sphaira — map,
genesis — pasBUTHe ) — TepMHH, BBeeHbri akagemukom H. H. Mo-
HCeeBbIM; HayKa O COXPAHEHHH BCEro XKHBOTO Ha -B3EMAE, O COXpaHe-
HUM IIUBUAH3ALIHH.

Onronorus (rpeu. ontos — cymee, logos — y4enne) — pas-
AeA PUAOCO(DUH, yueHHe O ObITHH (B OTAHYHE OT 'HOCEONOTHH —
YYeHHs1 O TIO3HAHUH ), B KOTOPOM HCCAEZYIOTCS BCEOBIIHe OCHOBDI,
MPUHIIUIIbI GbITHSI, €0 CTPYKTYpPa U 3aKOHOMEPHOCTH.

OKKyAbTH3M — yueHUs, IPH3HAIOIIME CYILeCTBOBAaHHE CKPbIThIX
CHA B 4eAOBEKE H KOCMOCE, ZIOCTYITHBIX AHIIb AAS «TTOCBAIIEHHDBIX> .

Ilepuenuua — BocnpusTue.

Ilpexornunus — npeapuzenye 6yaymux coObITHE.

IMapagurma (rpeu. paradigma — npumep, o6paserr) — 1) Crpo-
ro Hay4YHas TeOPHs, BOIIAOILEHHAs B CHCTeMe TIOHSATHH, BbIpazKalo-
IIUX CyILEeCTBEHHbIE YePTbI JEHCTBUTEABHOCTH;

2) Ucxozanas koHuenTyaAbHast cXeMa, MOJIEAb TOCTAHOBKH TIPO-
6AeM U HX pellleHHsl, METOA0B HCCAEJOBAHMUS, TOCIIOACTBYIONIUX B
TeyeHHe OTpeIe\eHHOTO BPEMEHH B OBIIIeCTBE.

Ilepuunuent — Auto, ciocob6Hoe K BOCTIPUATHIO HHPOPMALIHH,
nepelaBaeMOH 3KCTPACEHCOPHDIM ITyTeM OT HHAYKTOPA.

Pearucrnueckas gurocous (pearmsm) — PurocoPckoe
ydeHue, B KOTOPOM IPEO/I0AEHbI KPAaHHOCTH MaTepHaAu3Ma U uzea-
AusMa. P. ¢. mpHusHaeT paBHOBHAYHOCTD TPEX BEYHDbIX U BCEOTpe/ie-
ASIOIINX HavaA: MaTepun (Beruectsa ), sneprun (cuAbl) ¥ ayxa (mcu-
xusMa) uAM ux codetanus. Matepus u Jlyx npeacraBasioT Hempe-
PbIBHOE BHYTPEHHEE eZIMHCTBO Ha BCEX YPOBHSAX OPTaHU3ALMH ObITHS.
Bonpoc nepsrunocTH MaTepuy HAM COSHAHHMSI HEKOPPEKTEH, TaK KaK
OHH SABASIIOTCSI HUIocTacsiMu oo cymHoctd. OcHoBHbIe YepThI pea-
AM3Ma [IPOCMATPUBAIOTCS y2Ke B JIPeBHOCTH B usBecTHoM criope [ Ia-
TOHA U APHCTOTEASI O TOM, UTO SBASIETCS GOAEE PeaAbHBIM: UyBCTBEHHO
BOCIIPHHHMAEMbIi MHP KOHKPETHbIX Bellled HAM O6IIIHE OHSATHS O HUX
(uaen). B XIX Bexe uzen pearusma passusar Jl. V1. Mengeaees.

Cnun — Bce sAeMeHTapHble YaCTHLbI, @ TaK2Ke HX CHCTEMbI
(manpumep, sizpa) coBepIIalOT BpaleHue BOKPYT cBoei ocu. Harpu-
Mep, 3AEKTPOH MOKHO MPE/ICTABUTbh B BUZE BPAIAIONIerocs 3apsi-
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KEHHOTO MAPHKA — MEXaHHIECKOE BPAIIleHHe IOPOKAAET MOMEHT
HMITyAbCa, & BpaIlaloIIUHCs 3apsi/l 9KBUBAAEHTEH KPOIIETHOMY KpY -
rOBOMY TOKY H, CA€/I0BaTEAbHO, 06Aa/1aeT MArHUTHBIM MOMEHTOM. JTO
Tpe/icTaBAEHHE BeCbMa TIPHOAUKEHHO COOTBETCTBYET PearbHOCTH, HO,
TeM He MeHee, OHO YZI06HO, M UM YacTo MoAb3yiotcsi. CobeTBeHHbIit
MOMEHT UMITyAbCa AeKTPOHA 06bI4HO HasbiBaioT ciuxoM. Cymiect-
BYIOT TOABKO /IBE Pa3AHYHbIE TIPOEKIIMH CITUHA — BPaleHHe T0 Ya-
COBOH HAH IIPOTHB YaCOBOH CTPEAKH.

Croxactnuecknii, cTOXaCTHUHDBIH — CAy4aHHbIH.

Terexunes (uru ncuxoxunes) — ABUzKEHHE PABAMYHBIX 06b-
€KTOB IPHU TICHXHYECKOM BO3/IeHICTBUM Ha HHUX orlepaTopa 6es Hero-
CPEeAICTBEHHOTO Y4aCTHs TIPH 3TOM MblutedHbx ycuaui. Vakpo- u
MHKPOIICUXOKMHE3 — B [IEPBOM CAy4ae pedb HAET O BO3/EHCTBHH Ha
MaKpoO6beKThbI, BO BTOPOM — Ha SAeMeHTapHble YaCTHIIbL.

Teaenatus — nepesaua Mpicael, 06pasoB, YyBCTB HA PAacCTOs -
HHUe OT 0ZHOTO YeroBeka (HMHAYKTOpa, onepaTopa) K Apyromy (nep-
IMITHEHTY ) 6€3 MOCPEICTBA H3BECTHBIX OPraHOB YyBCTB.

Tonxuit MUp — B LIEAOCTHOM MHPOTIOHUMAaHUHU CYILECTBYET Ha-
pAAZLY € BelecTBeHHbIM (TPOSIBAEHHBIM ) KaK HEKHH HETIPOSIBACHHbIH,
HHPOPMAIMOHHBIHA MUP.

Yuurepcym (AaT. universum) — GUAOCO(CKUH TepMuH, 060-
BHAYAIONIUH «MHP KaK [1EA0E .

ManTom (Pp. fantome) — npudyaAUBOE BHAEHHUE, IPU3PAK,
CO3/1aHHe BOOOPAKEHHS, BHIMbICEA. |aKzse HeKUH, HHOT/A PETHCTPH-
pyeMbIH cAez OT 06beKTa, Cy6beKTa HAH IPOIIIE/LIIEro NPOLIECCa.

Menomennr cosnanus (Terenartus, TeAeKUHEs, sICHOBH/IEHHE,
TeAEMOPTallHsl, KOHTAKTEPCTBO, SKCTPACEHCOPHOE BO3AEHCTBHE) —
aHOMaAbHble, HEOObSICHUMbIE B paMKaX CTaHAaPTHOM HAYKH SIBAEHHSI,
CBSI3AHHDBIE C 4EAOBEYECKOH TICHXUKOM.

Murtonbl — 9AeMEHTDI, U3 KOTOPbIX TIOCTPOEHA MOZIEAD (DH3H-
YeCKOro BaKyyMa. JTO CHCTEMA KOABLIEBbIX BOAHOBDIX TAKETOB IAEK-
TpoHoB U TosuTponos (Mozeab Jupaxa—Axumosa). B ucxoanom
COCTOSIHUH TTaKeTbI BAO?KEHDBI APYT B Zipyra, U ux crimuossble (), rpa-
surtarmonnnie (G) u aaexrpomaruurabie (E) moas ckomnencuposa-
Hb1. D10 Tak Hasbiaemas EGS-Mozeab venoasipusosantoro (Heckom-
TIEHCHPOBAHHOTO ) (PH3UYIECKOTO BakyyMa. /laHHast MOZeAb TO3BOAS-
€T MOCTPOUTh HEKOMIIEHCHPOBAHHDIE €I0 COCTOSIHUS C BbIZEACHHEM
saextpomaruuthoro (E), rpasuranonnoro (G) u cnunosoro (S) mo-
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Aeit. B npezraraemoit MozeAr poab eIMHOTO MOASt HTPAET (PU3HYEC-
KHI BaKyyM, TO €CTb, COTAACHO 3TOMY HpezcTaBAenHio, B | [pupoze
€CTb AHIIb BAKYYM H €0 OASIPU3ALMOHHbIE COCTOSTHHSI.

Maykryanua (Aat. fluctuatio — korebanme) — KoAeOAIOIIHI-
51, UBMEHYHMBBIH IIPOLECC, OTKAOHEHHE OT HaUGOAEE BEPOATHOIO 3HA-
4eHHs] HaBAI0JaeMOr0 IlapaMeTpa.

Xoausm — metog nosuanus [ Ipupozpt 6es pasapobrenust ee Ha
OTZIEABHbIE YACTH, B OTAWYHE OT PEAYKLMOHU3MA, TO €CTh H3yUaeTCsl CH-
CTeMa B LIEAOM C YYETOM €€ OTAEAbHbIX B3aUMO/EUCTBYIOLINX YaCTeH.

Aeoaronus (Aat. evolutio — pasBepThiBaHHE) — OZHA U3 (POPM
ZBUKEHUS] B [IPUPOJZE U OOILECTBE — HENPEPBIBHOE, TOCTENEHHOE
KOAHYECTBEHHOE M3MEHEHHE, TAKOH DTall Pa3BUTHSI, KOTZA H3MEHsI-
I0TCs1 HECYLLECTBEHHDBIE ISl ZAHHOTO 06'beKTa CBOUCTBA, YePThI, 3a-
KOHOMEPHOCTH. |epMUH «3BOAIOLHsI» HHOIZIa 0603HAYAET He Ka-
KOH~AHG0 OIpeieAeHHbIH 9Tall Pa3BUTHSI, @ BECh [IPOLIECC PABBUTHSI.
Hanpuwmep, sBotonus 3Be311, 3eMHOE KOPbI U TaK ZaAee.

JsoTepuKa — 3HaHUE JAS Y3KOTO KPYTa MOCBAIEHHbIX B OTAH-
UM OT DK30TEPUKH — 3HAHHS AAsl LIHPOKOTO KPYTa AHLL.

Axcrpacenc (0T aHrA. extra — BHe, CBEPX, sense — YYBCTBO) —
YeAOBeK, 00AaIAIOIIUH [TaPAHOPMAABHBIMA UAH CBEPXIYBCTBUTEABHBIMH
BO3MO2KHOCTSIMH, TO €CTb IEMOHCTPUPYIOLMH HEOObIYHbIE CBOUCTBA [ICH-~
XUKH. 3. c0co6eH BOCIPHHUMATb HHPOPMALIHIO 63 yuacTHsi OObIMHbIX
OpPraHoOB YyBCTB; BO3/IEHCTBOBATb HA OO'bEKThI 2KUBOH M HE2KMBOH [IPHPO-
ZIbI C IOMOLLBIO TICHXUKH 663 IIPUBAEUEHHs] MbILIEYHbIX YCHAHH.

Aueproundopmanuss — 0606IIEHHDIA TTApaMeTp (PH3HUECKHX H
HH(OPMAIIMOHHBIX BO3ZIeHCTBHH. DHEPrOHHMOPMAIIHS BKAIOYAET [IEAO-
CTHOE TIPeJICTABAEHHE O TIPUPOZE, B KOTOPOH CYILECTBYET SHEPTHS KaK
Mepa U HCTOUHUK JBH2KEHHs] U HH(POPMALIHS KaK Mepa CTPYKTYPHO-CMbIC-
AOBOTO PasHOOOPA3HS U CTeleHH CBOO0ZbI BbIOOpA TPAEKTOPHH JBHKEHV.

AueproungopmanonHas HayKa — 06AaCTb 3HAHMH, paccMa-
TpUBalOIIas 3HeproMH(OpMalMoHHble B3aumoJelctaus B | [pupoze.
. H. paccMaTpHUBaeT Kak rpy6bii (pusuyeckuit (MposiBAeHHbIH ), Tak
u Tonxwuit (Henposisaennnpiit) mup. [ leppbiii spasiercs npeamerom Hayk
o Marepuarnnoi [ Ipupoze, Bropoii 10 HezaBHer0 BpemMeHH OTHOCHA-
€51 K MeTapU3HYeCKUM HayKaM, paccmaTpusatonmm Jyx kak nepgso-
CTENEeHHYIO OCHOBY ObITHSI.

HAcnoruaenne — BocripusiTHE COGBITUI HeZOCTYIHBIX HETIOCPE -
CTBEHHOMY YyBCTBeHHOMY BocrpusTuio. Kak yacThbiii cAy4dail sicHo-
BHZIEHHST MO2KHO KAACCHU(UUMPOBATD TEAEIIATHIO.



