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I. 8BeAett11e 

KriK 11388CTHO, H040RO ·Teop1111 11HIDOPM0[11111 6b1RO nono111eHO po60TOMl1 
H.B11Hepo /I, 2/ 11 K.llleHHOHO_ 131. nonblTKl1 060611111Tb, HeKOTOpble nono111ettl1R, 
CIDOPMYRl1POBOHHble B 3Tl1X P060TOX, np11Ben11 K ·TOK H03b1B08MOM~, "Hef3HTpon11tl
HOIIY np11H1111ny 11HIDOPM0[11111tl, OP0AROIK0HHOMY n.6pl1RRI03HOM / 4, I_. B TBPMl1HOX 
3Toro np11H1111no 11HIDOPM0[111R OT0111jecTBRReTCR C Her~HTpon11etl 11 POCCMOTPl1BO
eTCR KOK rpeTbR 11nOCTOCb MOTep1111, HOPRAY C MOCCOtl 11 3Hepf11etl. 

B 60.:7 □ -e rr •. Hef3H~pon11~Hbltl np11ii1111n 11HIDOPM0[11111 nony411n Wl1POKOe 
pdcnpocrpotteH11e (cu., Honp. 16, 7/). He· oK030B Bn11R~11R HO ·po3a11r11e Mo
TeMOTl14ecKo~ reop1111 CBR311 !Al, aror np11H1111n, OAHOKo, 6bln '11cnonb30~0H 
MHoriM11 OBTbpOMl1 B P03Rl14HblX o6nOCTRX HOYK11.,6bln11 AOJlle nonb1TK11 conocro
B11Tb Heratttpon11~Hbl~ np11H1111ri~ no ero 3H0411MOCTl1, C np11H1111noM 3KBl1B □ neHT

HOCTl1 MOCCbl 11_ 3Hepr1111 A.3"Hwre&IH □• Tail, OBTop pa6orbl / 9/ _n11can: "Mu 110-
meu cK □ 30Tb, 4TO ·aHTpon11R ecn 11epa HBAOCTOTK □ 11HIDOPMOt11111 _o c11cre11e ••• 
Mbl 110111011 H □ n~car~ CBO~fo POAO jaKOH coxp □ H0Hl1R. 

I+ S = Const. 

Yaen11_4eH11e I 03H □_4oer y11eHb·weH11e . s , 11 Hoo6opoT" ( crp. 98) ( 3Aecb I -
11HtopM □ [111R, 0 ·S - 3HTP0011R). 11 XOTR H0f3HTpon11tlHbltl OPl1H[1110 y111e H00AHO
KPOTHO noAeeproncR Kp11r11Ke /IO, II/ 11 nocr8n8HHO np11A□ ercR 306B8Hi,;IO (ell:; 
Honp., JI 2- 14/ ), A11CK1cc·1111 o ero H □ Y4Hotl 3H □ ii1111ocr11 1-i aap~cT114Hocr11 BC8 
81118 nPOAORIIIOIOTCR /I 5, 61 • 

) 

HecOMH8HHO~ 3 □ cnyrotl· n.6p~nnl03H □, B 3H0411T8RbHO~ M8P8 onp8-A8R11BW8tl 
nonynRPHOCTb H8f3HTpon11tlHoro_npl-iHt11100, RBRRROCb cfpeMR8Hl18 YCTOHOBl1Tb 
CBR3b_ 11e1KAY reop11etl 11HIDOPM□ ~1111 1,1 T8PMOA11HOM11Kotl. Ecn11 nbBblW8H11e ynopRA0-

_ 48HHOCTl1 IDl131148CKl1X 11·611onOfl148CKl1X_ Cl1CT8M XOPOKT8Pl13080Tb YM8HbW8Hl18M 
11X 3HTPOm111 11 yeen11~8Hl18M KOn°l148CTBO "COA8PIIIOl!l8tlCR B H11x'". 11HIDOPM0[11111, TO 
B8CbMO 30MOH411BO ycTOHOBl1Tb COOTHOmeirne M8111AY 3T11Ml1 11X XOPOKT8Pl1CTl1KOMl1. 
n.6p11nn103H 11 nonblTORCR CA8R □ Tb 3TO C noMOl!lblO Hef3HTpon11tlHOfO np11H1111no 
11HIDOPM0[11111. PeweHl18 3TOtl 30A0411 cyn11r PRA cyi8CTB8HHblX CR8ACTB11tl, TOKl1X~
Honp11Mep, KOK po3pewett11e nopoAoKco. "AeMoHo MoKceenno", BblRBneH118 "11HIDOP
tio11110HHotl CTOl1MOCTl1". T8XHl148CKl1X YCTPO"CTB 11ii11 IIT8PMOA11HOMl148CKO_tl CTOl1-

-~0CTl111 T04Hocr11 IDl13114ecK11x. 1,1311ep8H11tl 1,1 np1100p.erne11oro nyreu TOK11x _113Me
peH11tl 11 40ROB848CK0f0 3HOHl1R"·'4! 5/. Ko~·1,11,1 YB11A11M Hl11Ke, B T8PMl1HOX H8-
f3HTpon11tlHOfO npl1H[11100 P8Wl1Tb npo(lneuy CBR311 M0111AY-T80P11etl,11HIDOPM0[11111 11 
T8PMOA11H0~11KOtl H8B03MOIKH0;'3TOT nyTb 30BOA11T e· ryn11K. 8 K040CTi8 ORbT8p
HOTl1BHOfO nyrn OyAeT HOM848H. APYfO~ OOAX_OA, K_OTOpbltl, KOK_ R HOA8l0Cb, OKO
IKBTCR Oonee nepcneKTl1BHblM. 
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2. Her3HTDOOl111Hbll1 np11Hy11n 1,1 ero Kp11Tl1KO 

Mb! yme OT11e4an11, 4TO Hef3HTPOOl111Hbll1 OPl1HQl1n 11H~OpMOQ1,11,1 803Hl1K 113 

nonblTOK pacnpoCTPOHl1Tb HeKOTOpble nonomeH11R K.llieHHOHO 30 npeAenbl MOTeMa

Tl14eCKOl1 Teop1,11,1 CBR311 *. 11CXOAHblM nyHKTOM AnR TOKOfO 0606111eHl1R nocnym1,1-

no 11388CTHOR ~opuyna K.llieHHOHO 

Hi= -k logq Pi, (I) 

f Ae H. - "Kon114eCTBO 11H~OPMOQL•rn", np11XOARl!lel1CR HO i- 11 Cl1MBOn KOAO, i -
nepeAOB08Mbl11 no KOHany CBR311; pi - 40CTOTO BCTpe408110CTl1 i -ro Cl1M,BO-

na B COOTBeTCTBYIOl!leM R3b1Ke; k - K03~~11Q11eHT, 30811CRl!ll111 OT 1136pOHHblX 

eAl1H11Q 113MepeHl1R , H 11 OCHOBOH11R norap11~MO q ( 3HOK "Ml1HYC" nepeA k 

nocTaaneH AnR Toro, 4T06bl H 61,1no nonom11TenbHblM), - TOK, np11 a1,1pameH1111 

H B 6 11 T a X 11 np11 q, = 2 aenl1411HO k = l. 
BcKope nocne BblXOAO padOTbl 131 Y.P.3w611 /l 9/ 11 n.6p11nn103H / 4/ npeA

nom11n11 11cnonb30B0Tb ~opMyny (l) AnR 11C411CneHl1R "Kon114eCTBO 11H~OPMOQ1111", 

CBR30HH011 C n IO 6 bl M OdbeKTOM 11n11 RBneH11eM, 0 He TOnbKO C Cl1MBOnOMl1 

coo6111ett1111, nepeAOBOeMblX no KOHOnOM CBR311. POCCYIKA8Hl1R 3A8Cb CTpo11n11cb 

cneAYIOl!ll1M o6p030M 14, 51 
nycTb 11MeeTCR HeKOTOPOR Cl1CTeMa, COCTORl!lOR 113 m = p-

1 
aneMeHTOB, 

11n11 HeKoe C06blTl1e, aepoRTHOCTb KOToporo eCTb p. TOfAO "Kon114eCTBO 11H

~OPMOQl111", COOTB8TCTBYIOl!le11 AOHHOl1 Cl1CTeMe 11n11 OCYl!l8CTBneHl1IO TOKoro C06bl

Tl1R, eCTb 

* 30M8Tl1M, 

OBTOPOB, 
B114 /_8/. 

I= k log m = -k log p. 
(2) 

4TO K OOA06Hb1M "0606111eHl1RM" B8CbMO CK80Tl148CKl1 OTHOCl1nCR PRA 
a TOM 411Cne r.Kacrnep /l 7/, COM. K.llieHHOH /l8/ 11 A.A.XopKe

TaK, K.llieHHOH n11can: "048Hb P8AKO YAOeTCR OTKPblTb OAHOBPeMeH

HO HeCKOnbKO T011H OPl1POAbl OAH11M 11 TeM me Knl040M ••• np11 0011011111 HeCKOnb

Kl1X MOfl148CK11X cnoa, TOKl1X, KOK 11 H ~ 0 P II O Q 11 R , 3 HT p O -

n 11 R , 11 3 6 bl TO 4 HOC Tb ••• , Henb3R peWl1Tb acex ttepeweHHblX 

npodneM ••• 0011CK nyTel1 np1111eHeHl1R Teop1111 11H~OPMOQ1111 B APYf11X odnacTRX 

He CBOA11TCR K TPl18110nbHOMY nepeHOCY T8Plll1HOB 113 OAHOl1 odnaCTl1 HOYKl1 B 

APYfYIO- 3TOT 0011CK ocy111ecranReTCR B Anl1TenbHOM npo4ecce Bb1AB111K8Hl1R HO

BblX fl100T83 11 11X 3Kcnep11MeHTOnbHOl1 npoaepK11" (cTp.667-668). "Teop11m 

CBR311 11HOfAO H03blBOIOT Teop11e11 11H~OPMOQ1111, - n11can· A.A.XapK88114. - 3TOT 

Tep1111H np1106peTOeT He1KenaTenbHbll1 OTTeHOK B_CBR311 C T8HA8HQl1811 K poc

npocrpaHeHl1IO nonomeHl111 Teop1111 HO 06nacT11, B KOTOPblX OHO eABO n11 KOM08-

T8HTHO" (cTp.7-8). 

~":J~~_,.~ 

&Jtn,tAfall:\Jlft,'il m1cn.tfYT l 
une~:mr.1:K 11•e.: ;ieJloBaun!.l . 

6/;}bIW!tff EK hi 



KOfflAO" IH3H4eCKO" CHCTeMe CBO"CTBeHHO KOK HeKOTOPOR HeynopRA04eH

HOCTb, TOK H HeKOTOPOR ynopRA048HHOCTb. 8 K04eCTBe Mepbl HeynopRA048HHOC

TH CHCT8Mbl MOfflHO Hcnonb3080Tb senH4HHY ee 3HTponHH ( S ). 8 cny4ae, ec

nH 6bl KOKOR~nH60 CHCT8MO 6wno O 6 CO n ffi THO HeynopAA04eHHO", ee 

3HTpOnHA HMena 6bl MOKCHMOnbHOe H3 803MOfflHblX (AnR AOHHO" CHCTeMbl) 3H04e

HHe S > S • Tor AO P03HOCTb max 

s - s max = -AS = N 
(3) 

MOfflHO H03B0Tb "OTPMUOTenbHO" 3HTpOnHe~" HnH "Her 3 HT p On He""* 

CMCT8Mbl H POCCMOTPHBOTb ee KOK Mepy ynOPAA04CHHOCTH. 3To HeraHTPOnHA M 

ABnAeTCR AK06bl H HOO p Mau He" ( I ), BHYTPeHHe npHcyme" AOHHO" 
CHCTeMe. 

3TO, OAHOKO, HHIOPMOUMA oco6oro POAO: 3TO "CBA30HHOA HH.OPMOUHA". 

HeraHTponHA HnH CBR30HHOA HHIOPMOUHA ( Ib) MOmeT nepeXOAHTb B "cso60A

HYffi HHIOPMOUHffi" ( If), He CBA30HHYffi C AOHHO" CHCTeMo", 4TO conpoBOfflAO

eTCR 803pOCTOHHeM 3HTponHH 3TO" CHCTeMbl. EcnH me If_ nocTynoeT 8 CHC

TeMy H38He, 3TO conposO~AOeTCA yMeHbWBHHBM_ 3HTponHH CHCT8Mbl H, 8 TO me 
speMR, ysenH48HHBM 3HTponHH TO" CHCTeMbl, KOTOPOA cnymHT HCT04HHKOM HH

IDOPMOUHH. If noHMMOBTCA 3ABCb KOK MHIOPMOUHR, HOXOAAmOACA KOK 6bl B 

npoqecce nepeA04H no "KOHOnOM CBA3H", KOTOpble Moryl HM8Tb COMYffi P03nH4-

HYID npMpo4y. 

nocTynHpOBOB, 4TO " •• ; 060 BHAO MHIOPMOUMH Moryl 6b1Tb npespameHbl 8 

HeraHTPOnHffi H 4TO MHIDOPMOUMA, KOK CBA30HHOA, TOK H CB060AH □ A, MOryT 6b1Tb 

nony4BHbl TOnbKO 30 C48T HeraHTponHH H8KOTOPO" IDM3M4BCKOt1 CMCT8Mbl" (/4/, 

cTp.203), fl.6pHnnmaH lopMynHpyeT HeraHTponH"Hbltl npMHUMn MHIOPMOUHH KOK 

npeo6p030BOHMB 

"HeraHTponHA - MH.OPMOUHA - HeraHTponMR" • 

yme 683 nOAP03ABneHHA HHIOPMOUHM HO Ib M If , a TOKme HB BBOAA 

HMKOKHX orpOHM4BHHt1 HO Te 'M3H4BCKHB CMCTBMbl, no OTHOWBHHffi K KOTOPblM 
3TOT npHHUHn MMBBT CMblcn ( 51 , cTp.30). "~HIOPMOUHA M IDH3H4BCKOA 3HTpo

nMR, - nMWBT OH, - MMBffiT OAHHOKOBYffi npHpo4y. 3HTpOnHA BCTb MBPO HBAOCTOT

KO 4e1anbHot1 HHIOPMOUHH o IH3H4BCKO~ CHCTBMe. 4eM 6onbwe MHIOPMOUHA, 
TeM 60nbme 3HTpOnHA" ** (/4/, CTp.378). 

• TepMHH Her a HT po n MA 6wn nPeAnomeH 3.rnpe4MHrepoM 1201 • 
*• npe4ocTOBMB 4MTOTBnffi COMOMY CYAMTb O CMblCnOBOM COABPmOHHM 3TO" UHTO

Tbl, OTMeTHM nMWb, 4TO HBKOTOPblB OBTOPbl BCBPbB3 C4MTOffiT, 6yATO ysenH-
4BHMB HOWero 3HOHHA (T.e. MHIDOPMOUMH) 0 IM3H4BCKOt1 CHCTBMB npMBOAHT 

K YMBHbWBHMID npHcyme" 3TO" CHCTBMB 3HTponMM. 

-1 

ToKHM.06po30M, fl.6pHnnmaH TPOKTyeT HeraH1ponH~Hbl" nPHHQHn HH.OPMO

UHH KOK BC e O 6 m H ~ npMHUMn, KOK HeKMtl "30KOH nPHPOAbl". npoBAO, 
OH OTMC408T, 4TO B npouecce "nuµexo~c" Her3HTponMM 8 MHIOPM □ ~MID M Qi

:GTHO 40CTb HH0DPMOUMM MOffleT YTP04HBOTbCA ~n~rDAOPA noMeX □ M, 4TO npHBO

'MT K B03POCTOHMffi CYMMOPHOtl 3HTpOnMM ("o6o6meHHbl~ nPMHQMn KopHo", CM. 
41

, CTp.202-205), HO 9TO He M3M8HA8T CYTM Aeno. 
KaK M388CTHO, MOT8MOTM48CKOA HHTepnpeTOUHA .M3M4eCKO~ 3HTPOnHM 6bl

no snepsble POCCMOTpeHO K.6onbQMOHOM AnA cny40A MAe □ nbHOro r □ 30 1211 

no3me AnA MC4HcneHHA 3HTponMM ~.nnoHK npeAnOmHn lopMyny 

H = ~ ln W, ( 4) 

rAe H - 3HTponMA, W - 4HCno 11 MMKPOCOCTOAHHt1" CMCTBMbl, KOTOP_ble Moryl 

COOTBBTCTBOBOTb BB AOHHOMy "P.tOKPOCOCTOAHHffi", 0 kB - "flOCTOAHHOA oOnb

UMOHO", CBA3blBOIDmoA CTOTHCTM48CKMB MMK~OXOPOKTBPMCTMKM CHCTBMbl C ee Tep

MOAMHOMM4eCKHM!1 r,10Kpoxop0Krep11c1HKOMH; KOHCTOHTO kB= 3,3I·ro- 24 Kon/rp. 

MHor40 senM4HHY TBPMOAMHOMH~eCKO~ 3HTPOnHH Bblpom □ ffiT B 11 3HTPOnMt1HblX e4H
HMQOX11 (a.e.), npHH~MOA, 4TO I 3~8- = I KOn/rp. 

nocTynHpOBOB ~ABHTM4HOCTb MHIOPMOUMH H 3HTPOnHM H OCHOBblBOACb HO 

TOM, 4TO lopMynbl (I), (2) H (4) coBnOAOffiT snnOTb AO nOCTOAHHOro MHOmHTe

.nA, fl.6pHnnID3H / 4 ,
5
/, a 30TBM H HeK~TOPblB APYrHe OBTOPbl (CM., HOnp., 

17,9!) ABnOffiT BblBOA, 4TO HHIDPMOUHffi H 3HTponMID MOmHo Bblpom □ Tb B OAHHX H 

TBX me eAMHMQOX H3MBPeHMA - KOK B MH.OPMOUMOHHblX (6HTOX)J TOK H B 3HTpo
nMt1HblX (a.e.). npM 3TOM OK03blBOBTCA, 4TO l 6MT = 2,3·10- 4 a.e. M, co
OTBBTCTBeHHO, l a.e. = 4,3·1023 6MTO. 

T □ KMM o6p □ 30M, Her3HTponM~Hblt1 npMHUMn uenHKOM M nonHOCTbffi nOKOMTCA 

HO nocTyn □ Te O TOmABCTBBHHOCTM TepMOAMHOMM4eCKO" 3HTpOnMM, ynOPAA04eH

HOCTH M MHlopM □UMM. Ho noHATMR "ynOPAA04eHHOCTb" H "MHIDPMOUMA" cosno

A □ ffiT TOnbKO B npMMeHeHMM K TeM CHCTBMOM, KOTOpble ABnAffiTCA aneMeHTOMM KO

AO, 1.e. MoryT cnymMTb 11 MHIOPMOUHOHH0" Topotl" 1221 ; H □ 3bl~ □ Tb me HHlop

M □ UMID, KOTOPOA MomeT COABPfflOTbCA 8 TOKMX CHCTeMox, "aHTponMetl" MOfflHO 

nHWb B IMryponbHOM CMblC~e. noHRTHR 11 TBPMOAHHOMH4eCKOR 3HTponMA 11 M "yno

PAA04eHHOCTb" TOKme cosn □ AOIDT nHWb B npHMeHeHHM K cosepweHHO onpeAeneH

HO" CMCTBMe - MABOnbHOMY ro3y; npM menOHMM 3HTponMID r930 MOfflHO H03blBOTb 

"MHiOPMOqHe~". HO 3TO 6YABT npHMepHo TO me, 4TO H03b1B0Tb "Tponne"6ycoM" 

cnM4e4Hbl" Kopo6oK. HeynOPAA04BHHOCTb APYrMx IDH3H4ecKHX cMcTeM MOmHo, Kb

He4HO, no OH □ norMM C HAe □ nbHblM r □ 30M H03blBOTb "aHTponHe~" (4TO 40CTO H 

ABnOffiT), HO 3TO 6YABT 3HTponMA coeepweHHO APYroro POAO, noHMMOBMOA KOK 

} CMHOHMM HeynopAA04eHHOCTH, H HHKOKMX ocHos □ HH" AnA Toro, 4T06bl Bblpom □~b 
f ee B eAMHHUOX M3M8PBHMR TBPMOAMHOMM4eCKOt1 3HTponMH, HBT /IG/_ P □ 3Hbl8 

cymHOCTH, KOH84HO, uenecoo6p □ 3Hee MMeHOBOTb P03HblMM cnOBOMH: MHIOPMOUHID 

;} 
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- "MHIOPMOQMet1", 3HTpOnMW - "3HTponMet1", 0 ynopRA04eHHOCTb - "ynopRA0-

4eHHOCTbW", 4TO nouomeT M36er □ Tb norM4eCKMX OWMdoK, CB!l30HHUX C nOAMe

HOH TePMMHOB •. -
CTOnb me deccoAepmotenbHO 01omAec1sneHMe IM3M4ecKoro cMucno lopMyn 

(I) M (4). 3TO CTOHOBMTC!I 04eBMAHUM npM conOCTOBneHMM BXOA!IIIIMX B 3TM 

•opMynu K03i.MQMeHTOB. 8- ~opMyne K.llieHHOHO (I) K03 •• MQMeHT k MrpoeT 
nMWb nOACOdHyW ponb - cnymMT An!! nepeXOAO OT OAHMX eAMHMQ M3MepeHM!I 
"KonM4eCTBO MH.OPMOQMM" (MnM, T04Hee, BMKOCTM MH.OPMOQMOHHOH TOPU 1

22
1, 

K APYrMM; 3TO - de3p03MBPHO!I senM4MHO, npM onpeAeneHHUX ycnOBMRX npespo- (j 
111ow111011c11 s BAMHMQy. B OopMyne M.nn□ HKO (4) K030•MQMBHT kB 11sn11e1c11 I 
KOHCTOHTOH, MMBBT P03MBPHOCTb M ctporo onpeAeneHHUH .M3M48CKMH CMUCn. · ~ 
A □ BHO M xopowo M3BBCTHO, 4TO OAHMMM M TBMM me lopMynOMM MOmHo onMCUBOTb 

COMUB P03HUe OeHOMBHU, 4TO OTHWAb He CBMABTenbCTBYBT O TOmABCTBe MX IM-

3M4BCKOt1 npMpOAU. 310 MMBBT MBCTO MB AOHHOM cny4oe. no3TOMY npMpOBHM-

B □-HMB K03HMQMBHTO k .OPMYnhl (I) KOHCTOHTe 6onbQMOHO ~ !IBMlBTC!I 

rpydot1 norM4ecKot1 omM6Kot1. 
Ho eCTb e111e OAHO, MOmeT dUTb, HOMdonee BBCKO!I npM4MHO HBCOCTORTenb

HOCTM Her3HtponMt1Horo npMHQMno MHlopM□QMM. Aeno s TOM, 4TO HM s podote 

K.llieHHOHO 131 , HM B podOTOX OABnTOB Her3HTponMt1Horo nPMHQMno 14-7,91 He. 

AOBTCR onpeAeneHM!I noH!ITM!I "MHIOPMOQMII", - pe4b MABT nMmb 06 ee KOnM-

48CTBB. MHor04McneHHUB nonUTKM AOTb TOKOe onpeAeneHMe, CBBABHHue·s po-
60TOX 112 , 231, Henb3!1 npM3HOTb YAOBnersopMTenbHUMM. Mu onpeAenMnM MH

lopMOQMW KOK H84TO, HB06XOAMMOB AnR ocy,ecrsneHM!I Q en e HO n p OB -
n e H Hor o A e t1 c rs M 11 124 • 25 • ~3 3Toro cneAyeT, 4TO MHlop-

MOQM!I COABPmMTC!I nMWb B OdbeKTOX, cnocodHUX co~epmOTb TOKMB ABHCTBM!I, 

r.e. B mMBUX oprOHM3MOX, 0 B odbeKTOX HemMBOH npMPOAU (30 MCKnW48HMBM 

HBKOTOPUX npOM3BOAHUX mMBUX oprOHM3MOB M, B nepsyw 04BPBAb, 4enoseKo) 

ee HBT M 6UTb He Mamer. 
nocnejHee yrsepmAeHMe xopowo cornocyerc11 c nonomeHMeM n.A.6nwMeH

OenbA□ 126 0 TOM, 4TO 6MonorM48CKO!I ynopRA048HHOCTb OCTb ynOPRA04BH

HOCTb O CM UC n e H HO II , nOA4MHBHHO!I onpeAeneHHOH Q en M , 48U 

M OTnM40BTCR KopeHHUM o6p030M OT ynopRA04BHHOCTM HB6MonorM48CKMX CMCTBM. 

6MonorM4BCKMB CMCTBMU, "cnocodHUB K C03AOHMW 6MonorM4BCKOH ynOPRA04BH-

HOCTM, ••• o6nOAOIDT OAHMM 06t11MM CBOHCTBOM. OHM C03AOWT ocuucneHHUB KOM

nOHOHTU, KOH.MrypOQMM, BPOM!I mM3HM KOTOPUX npesumoer BPBM!I OAHOro QMKnO 

po6oru CMCTOU~ ••• no-BMAMMOMY, 3TO rpe60BOHMO npMCYTCTBMR AonromMBYIIIMX, 

MeAnOHHO pen □ KCMPYWIIIMX odpo30BOHMH (KOHIMrypOQMt1) 06!130TenbHO AnR mMBOH 

MOTBPMM. Henb3!1 nocrpoMTb 6MonorM4BCKYW CMCTBMY, MCnonb3YII TOnbKO ro30-

BYW l □ 3y!" (crp.32-33). EcnM npM3HOTb, 4TO He6MonorM48CKMB CMCTOMU, KO

KOBO 6u HM duno MX ynop!IA048HHOCTb, Moryr TOnbKO M 3M e HR Tb CR ' 
HO He A e t1 CT BOBO Tb Q en e HQ n p QB n e H HO , MU npM-

<, 

I 
] 

,· __ /} 

I 
i 
! 

ABM K BUBOAY, 4TO "cnocodHOCTb C03AOBOTb HOBYID MHIOPMOQMW, nPMAOBOTb 
CMUCn ynoPRA048HHOCTM BCTb, no-BMAMMOMY, 06!130TBnbHOB CBOHCTBO mMBOH 

MOTBPMM" (crp.32) M 4TO "mMBUMM H03UBOWTC!I COMOBOcnpOM3BOARtllMeC!I CMCTe

MU, cnoco6Hue K C03AOHMID MHIOPMOQMM, np!IMO MnM KOCBBHHO snM!IWIIIBH HO MX 

COMOBOCnpOM3BBABHMB" (crp.32). 
HBYAMBMTBnbHO no3TOMY, KOK !!PKO noK030n n.A.6nWMBH.enbA 1261, 4TO 

OCHOBOHHUe HQ Her3HTponMt1HOM npMHQMne nonuTKM conocrosneHMR "KonM48CTBO 

MHiopMOQMM", RK06U COAepmo111et1c11 B P03HUX odbeKTOX mMBOH M HemMBOH npMpo

AU, cosepweHHO 6ecCOAepmorenbHU. Aet1cTBMTenbHO, 4TO, KPOMe HBAOYMeHMR, 

MOmeT BU380Tb nony40eMUH npM _3TOM pe3ynbTOT, cornocHO KOTOPOMY B opro

HM3Me 4enoseKO COAepmMTC!I npMMepHO 300 3.e. "MH.OPMOQMM" - CTOnbKO me, 
CKOnbKO a 1013 dOKTepMOnbHUX KneTKOX, MnM a pOBHOM MM no secy KYCKe rpo

HMTO, MnM a CTOKOHe rennot1 BOAU (crp.26-27) ••• 
CK030HHOe sume, nO-BMAMMOMY, 6onee 4eM AOCTOT04HO, 4T06u pOCCMOTpM

BOTb Her3HTponMt1HUH npMHQMn MH.OPMOQMM nMWb KOK nnOA M3nMWHB BOnbHUX 
OCCOQMOQMH, nMIDBHHUt1 norM4eCKMX OCHOBOHM~ M HOY4HO~ 3H04MMOCTM IIO,II, 2

?1 

no3TOMY cnBACTBM!I M3 ~Toro npMHQMnO (OAHO M3 KOTopux, HOnpMMep, COCTOMT 

B yrsepmAeHMM, 6YATO MH.OPMOQMR C QM Q n O Ce 6 e MOmeT nepexo
AMTb OT OAHOH CMCTeMU K APYrOt1 M cosepmOTb p O 6 0 Ty nOBUIDOR ynopR
A048HHOCTb KQKOt1-nM60 CMCTeMu), pOCCMOTPBHHWe B podorox }

4
,
5

1 M APYrMx,· 

II OHOnM3MPOBOTb He 6YAY-

3. CoorHomeHMe MHWODMOUMM M repMOAMHOMMKM 

BepHBMC!I renepb K 003MTMBHOMY ocneKTY KOHQBnQMM n.6pMnnID3HO. KOK 

MU yme orMe4onM, 3To - MAeR o CBR3M MemAY reopMet1 MHWOPMOQMM M repMOAM

HOMMKot1. OrseprHyB Her3HTpOnMt1Hwt1 npMHQMn MHWOPMOQMM KOK nOAXOA K BURB

neHMID 3TOH CBR3M, 11, OAHOKO, C4MTOW, 4TO COMO MAell O cy111ecTBOBOHMM no

A06HOH CB!l3M BeCbMO 3BPMCTM4HO, TOnbKO K BW!IBneHMID TOKOH CBR3M cneAYBT 

MATH MHUM nyreM. 0AMH M3 803MOmHUX TOKMX nyret1 11 M X04Y odCYAMTb. 
KoK orMe4on e111e H.BMHep III, "MHWOPMOQMR ecrb MHWOPMOQMR, o He uo

repMR M He 3HeprM11" (cTp.201); COMO no cede MHlopMOQMR OOCCMBHO M HB MO

mer OK03UB0Tb BnMRHMR HO Te4BHMe codWTMH B 0Kpymow111eu HOC MMpe 1241_ 
~ B TO me speMR MHWOPMOQMR He06XOAMMO An!! ocy111ec1sneHM!I QeneHonposneHHUX 

AeHCTBMt1: "Aet1CTBBHHO mMTb, - OMCOn H.BMHep 121 , - 3TO 3H04MT mMTb, poc

nonoro11 nposMnbHOt1 MHIOPMOQMet1" (crp.31). ~MBHHO dnorOAOP!I TOKOMY 
n p Or MOT M 3M y MHWOPMOQMR CTOnb BUCOKO QeHMTC!I nWAbMM, M 4eno

B848CKOe 06111ecTBO 30TP04MBOeT orpoMHUe cpeACTBO An!! P03BMTM!I TeXHM4eCKMX 

CMCTeM nepeA04M, XpOHBHM!I M odpo60TKM MHIOPMOQMM. 
Aet1crseHHOCTb MHWOPMOQMM npo11sn11erc11 a TOM, 4TO ronbKO HO ee ocHo

se MOmHO C03AOBOTb MOTepMOnbHWB ycrpot1CTBO, npM3BOHHWB ocy111ecrsn11Tb re 
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HRH HHble UBReHanpaBReHHble AetlCTBHR B hOAXOAR,HX ARR 3Toro YCROBHRX; TO
KHe ycrpotlcraa MOlKHO H03bl80Tb "oneparopmrn" 24/, XOTR TePMHH 3TOT. H He 

ocoffeHHO YA04eH. Cy111e~rayror npHPOAHble oneparopbl - COM □ TH4eCKHe KOMnOHeH

Tbl lKHBblX KReTOK 11 opraHH3MOB, KOTOpble MOlKHO paccMOTPHB □ Tb K □ K peaRH3Q

UHffi•HRH MarepHORl130QHffi KOAHPYIDllletl HX reHeTH4eCKOtl HHWOPMOQHH, "3anHCOH
HOtl11 B MOReKyROX 4HK HX reHOMQ. Cy111ecTBYIDT HCKyccraeHHble oneparopbl -
pa3RH4Hble TeXHH4eCKHe CHCTeMbl H BCR rexHOROrHR B ueROM (or nepaoffblTHblX 

OPYAHtl TPYAO AO coapeMeHHOtl 3ReKTPOHHOtl reXHHKH), C03AOBOeMble HQ OCHO
BQHHH cneuHIH4ecKotl ARR 4eRoaeKa HHWOPM □ UHH - 4eRoae4ecKoro 3HOHHR. Ho, 

He3QBHCHMO OT BHAO oneparopoa, ace OHH OffROA □ ffiT 06111et1 ocoffeHHOCTbID - HX 

crpoeHHe, CTPYKTypa 11 B03MOlKHOCTl1 HX 11 HCnORb30B □ HHR" OAH03H04HO onpeAe

RR~TCR CBOtlCTBQMH KOAHPYIDllletl 11X HHIDOPM □UHH. XOTR XOPOKTep CBR3H KORH4e
CTB □ H ceMOHTHKH HHIDOPM □ QHH co CTPYKTYPHblMH ocoffeHHOCTRMH KOAHpyeMblX eID 

oneparopoa e111e He YCT □ HOBReH~ nOAXOAbl K peweHHffi 3TOtl 3 □ A □ 4H HOMe4eHbl B 
pafforax A.H.KoRMoropoaa 128 , 91. 

Mbl ylKe orMe4 □ RH 124 ,251 , 4TO a oneparopax n0Ry4aer csoe aonR0111eHHe 

He TORbKO KORH4eCTBO 11 CeMOHTHKO COOTBeTCTBYIDll!etl HHIOPMOQHH, HO 11 TaKoe· 

ee CBOtlCTBO, KOK. n OR H n OT e HT HOC Tb - 803MOlKHOCTb 6b1Tb HC

nORb308QHHOtl ARR AOCTHll!eHHR OAHHriKOBblX HRH p□ 3HblX ueRetl KOK 8 OAHOtl H 

rotl me, TOK H B P03HblX Cl1TY □ Ul1RX. 3ro offycROBRHBOeT TO, 4TO ueHHOCTb HH

IOPM □ UHH C ' B OTRH4He OT ee KORH4ecraa B (. B"'-H ' CM. 1221)' He. 

MOll!eT 6b1Tb 3 □AOHQ OAHHM eAHHCTBeHHblM 4HCROM. ECRH onpeAeRHTb ueHHOCTb 

HHIDOPMOUHH KOK npHpa111eHHe aepoRTHOCTH, npH ee HCnORb30BQHHH, AOCTHll!eHHR 

AOHHOtl QeRH Z B AOHHOtl CHTY□ UHl1 S , TO ee MOlKHO BblP03HTb 4epe3 OT

HO.WeHl>ie 

C = I 
p - p ---- , 
1 - p 

( 5) 

r Ae p - BepORTHOCTb "cnoHT □ HHOr.o" ocy111ecTBReHl1R COffbfTHR Z , a P -

sepoRTHOCTb era ocy111ecTBReHHR npH 11cn0Rb30B □ H11H AOHHOtl HHIDOPM □ QHH I 

HRH, T04Hee, KOAHpye~wro ero oneparopa QI 1241 • ( 3aMernM, MelKAY npo-
4HM, 4TO napaMeTpbl S , QI , p , P , Z H W , r Ae W - "no604Hbltl 

npOAYKT" AOCTHlKeHHR QeRH, He06XOAHMbl H AOCT □ T04Hbl ARR nORHoro on11caHHR 
RIDfforo ueReHanpaBReHHOro AetlCTBHR, CKORb 6bl npoCTblM HRH CROlKHblM OHO He 

ffblRO 1241 ). H3 aroro CReAyer, 4TO CI HMeeT onpeAeReHHOe 3H04eHHe RHWb 

ARR AOHHOtl napbl S H Z , a B 06111eM CRy4ae MOll!eT 6b1Tb 3 □ AOHO TORbKO 

K □ K pacnpeAeReHHe Ha MHomecrse nap s, z. 3rotl 111e ocoffeHHOCTbID or-

RH4aercR H BeRH4HH □ A= B-1c, KOTOPYffi MOIKHO H □380Tb 11 3 I I e K -

TH 8 HOC Tb ID" HHIOPM □ UHH. 

nroffotl oneparop QI MOlKHO paccM □ TPHBQTb KOK 11 MQWHHY", 
Koropotl rpeffyercR 3arpara onpeAeReHHoro KORH4ecrsa aHeprHH 

a 

ARR "paffon,1" 

EQ • 4acTb 

,,, 

arotl aHeprHH Ez pacxoAyeTCR HenocpeACTBeHHO ARR "AOCTHlKeHHR ueRH", a 

40CTb Ew = EQ - Ez pacxoAyercR "snycryro", 3 □ C4eT 4ero H 06pa3yrorcR 
no604Hbfe npOAYKTbl w . TorAa KOaOIHUHeHT noRe3HOro AetlCTBHR QI MOlK-

HO onpeAeRHTb K □ K KnAQ = EQ
1
Ez 

CAeR □ eM renepb PRA Aony111eHHtl. AonycrnM, 4TO aeRH4HH □ EQ He 3 □ BH
c1,1r or s 1,1 z , a onpeAeRReTcR TORbKO crpyKrypotl oneparopa. AonycrnM, 

4TO 11 CROIKHOCTb 11 l,1 "rpoM03AKOCTb" oneparopa TeM 60RbWHe, 4eM 60Rbmee KO

Rl14eCTBO B HHIDOPM □ Ql4H rpeffyercR ARR ero KOAHPOB □ HHR. AonycTHM A □ Ree, 
4TO EQ 803POCT □ er C yseRl44eHl4eM CROIKHOCTH H rpOM03AKOCTl1 oneparopa, 

r.e. C yseRH4eHHeM B KOAHPYID111et1 ero HHIDOPMOQHH. HaKOHeu, AOnyCTHM, 

4TO BeRH4l4H □ Ez yaeRH4l4B □ eTCR C yseRH4eHHeM ueHHOCTH HH¢opMOQl4H Ci . 
-1 

OTCIDAO CReAyer, 4TO KnAQ , KOTOpbltl paaeH EQ Ez , AORIKeH ysem14l480Tb-
-1 CR C yaeRH4eHHeM OTHOWeHl4R B C = A , r.e. C yaeRH4eHl4eM a~leKTHB-

HOCTH l4HIOPM □ QHH, KOAHPYIDll!etl AOHHbltl oneparop 
124

' 
B paffore 124/ 6blRO noKd3 □ HO' 4TO ARR RIDffotl A □ HHOtl nap bl s H z 

cy111ecrsyer MHomeCTBO TQKHX l4H00PMOQHtl' ARR KOTOPblX npH B --~ BBRH-
411H □ c--1 , TOrA□ KOK 3 □ BHCHMOCTb A OT B acerA□ onl4CblB □ eTCR 

KPHBOtl C M □ KCHMYMOM. 4RR K □ IKAOtl napbl s 11 z BeRH4HHe Amax COOT-
aeTCTByer onpeAeReHHOe 3H □ 4eHHe B" ~3 aroro CReAyer, 4TO ARR K □ IKAOtl 
napbl S H Z MOKCHM□ RbH □ R BeRH411H □ l{n4Q MOll!eT ffblTb AOCTHrHyTO TORb

KO np11 M □ KCHM □ RbHOM 3H □ 4eHHH al¢eKTl1BHOCTH A HH¢OPM □ Ql1H I , KOAH
pyrometl oneparop QI , npH4eM KORH4ecrao B arotl 11HIOPM □ u1111 AORmHo 
6b1Tb 6RH3Kl1M HRH paBHblM B" • HeKOTOPble BblBOAbl 113 3THX nOCblROK OTHOCR-

11111ecR K AHH □ MHKe H 3BORIDQHl4 HHIOPM □QHH, OffCYIKA □ RHCb 8 pafforax /~
4, 25 ,

27
/ 

HacKORbKO 3BPl1CTH4eH 3TOT nOAXOA K npoffReMe CBR3H MelKAY reop1,1etl HH

IDOPM □ QHH H TepMOAHH □ MHKOtl, noKaJKeT ffYAYmee. Cet14 □ C MOIKHO RHrab yrsepJKAOTb, 

4TO PRA CReACTBHtl 113 P □ 3BHTblX Bbtme npeACTOBReHHtl AOnycKoer aKcnepHMeH

TORbHYffi nposepKy. 

Aarop ffRoroA □PHT Aroca Ho4KHH □ 3 □ HAeID o CBR3H MelKAY Kna oneparopo 
H csotlcrs □ MH KOAHPYIDmetl ero 11HlopMau1111, a r □ Kme B.n.KopotoAHHY, ID.A.Kyr

RaxMeAoaa 11 M.~.noAropeuKoro 3a 06cy111AeH11e npo6ReMM, 4TeHHe paffoTbl a py

Kon11c11 H PRA ueHHblX 3 □ Me4 □ HHtl. 
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Koporo.o;irn B .H. 
TeopmJ HHqJOpMaI.J;mI H HeKOTOpbJe acneKTbl 
TepMO)];HHaMHKH 

Pl9-91-190 

p acc~aTpHBaJ0TCH HeKoTOPbie BO3MO)KHbie COOTHOIIleHHH Me)K.o;y 
TeopHett HHqiopMaI.J;HH H TepMo,D;HHaMHKOH. IlpoBe.o;eH KpHTHqec
KHH a~anH3 Her:rnTponHHHoro IIPHHI.J;Hna· HHqJOpMaI.J;HH KaK -o.o;Horo 
H3 no.o;xo.o;oB K pemeHHIO 3TOH npo6neMbI H noKa3aHa ero He
y.o;oBJieTBOPHTeJihHOCTh. B KaqeCTBe anbTepHaTHBHoro npe.o;no
)KeH .o;pyrott no.o;xo.o;, cornacHo KOTOPOMY 3qJqJeKTHBHOCTh HHqJOp
MaI.J;HH A·=-B-1C /r.o;e B ~ee. KOJIHqecTBO, a C - I.J;eHHOCTh/ 
onpe.o;enHeT K03qJqJHI.J;HeHT none3Horo .o;encTBHH /KITJJ./ KO.o;Hpye
Moro .o;aHHOH HHcpopMaI.J;Hett onepaTopa - npHpo.o;Horo HJIH HcKyc
CTBeHHoro ycTpOHCTBa, npe.o;Ha3HaqeHHoro )];JIH ocy~eCTBJieHHH 
I.J;eneHanpaBneiuioro .o;ettcTBHH B .o;~rnHoM npocTpaHcTBe pe)KHMOB. 

Pa6oTa Bb!IlOJIHeHa B fla6opaTopHH H.o;epH?IX ~po6neM Olli!H. 

Coo6marne 061,e.ziHHe11Horo HHCTHTyTa .R.z:tepHbIX HCcne.z:toeamu1 . .lly6Ha 1991 

IlepeBo.o; aBTopa 

Korogodin V. r: 
Theory of Information -and Some Aspects 

Pl9-91-190 

of Thermodynamics · ) 

Possible relations between the theory of information 
and ther~odynamics · are considered •. A critical analysis_ 
of the negentropic principle of information as an appro
ach.to the solution of"the"problem is performed, and it 
is shown.to be unsatisfactory. An alternative approach is 
proposed.According.to it, the efficiency of information 
A =-B- 1 C (where Bis its amount, and C is its value) de
termines the effi~iency of the operator coded wit~ ~his 
information; the operator being a natural or artificial 
device designed for purposeful action in the given space 
of regimes. 

The investigation has.been performed at·the Laboratory 
of Nuclear Problems, JINR. 
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