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nPEABAPHTEnbH~E 3AME4AHHH 
0nTHMHCTH4eCKOe OTHOWeHHe K HCnOnb30BaHH~ TeopHH HH~OpMa

~HH B 6HonorHH, xapaKTepHOe AnA nATHAeCAT~x-weCTHAeCAT~X ro
AOB/l~ cnyCTA ABaA~aTb neT CMeHHnOCb pa304apoeaHHeM. KaK OTMe-
4aeT 6n~MeH~enbA ~~. 11 

••• 60nbWHHCTBO pa60T C npHMeHeHHeM Teo
PHH HH~OpMa~HH B 6HOnOrHH HOCHT TPHBHanbH~H xapaKTep - XOPOWO 
HaeecTH~e ~aKT~ H noflolKeHHA nepeeOAAT Ha APYrOH A3~K11 • npH4H
Ha 3TOrO, no MHeHH~ 6n~MeH~enbAa, - HeAOCTaT04HaA pa3pa6oTaH
HOCTb noHATHA ~eHHOCTH, Ka4ecTea HH~opMa~HH. Aei1cTBHTenbHo, 
KnaCCH4eCKaA /WeHHOHOBCKaA/ TeOpHA HH~OpMa~HH paCCMaTpHeaeT 
TOnbKO eonpoc~, CBA3aHH~e C ee KOnH4eCTBOM~~ MOIKHO AalKe CKa-
3aTb, 4TO. B OCHOBe WeHHOHOBCKOH KOH4en4HH nelKaT npeACTaBne
HHA He CTOnbKO 0 KOnH4eCTBe C a M 0 H HH~OpMa4HH, CKOnbKO 
06 H~OpMa4HOHHOi1 eMKOCTH 11 Tap~11 

- COBOKynHOCTH 3HaKOB Hm1 
CHMBOnoe, npeAHa3Ha4eHH~X AnA ee nepeAa4H HnH xpaHeHHA. non~TKH 
o6o6~HTb WeHHOHOBCKOe onpeAeneHHe KOnH4eCTBa HH~OpMa~HH, ceo
AHBWHeCA K OTOlKAeCTBneHH~ HH~OpMa4HH C ynOPAA04eHHOCTb~ ~/ 
HnH Her3HTpOnHei1 /T.e. 3HTpOnHei1, B3ATOi1 C o6paTH~M 3HaKOM/~~ 
BPAA nH MOIKHO Ha3BaTb YAa4H~M: TePMOAHHaMH4eCKaA 3HTponHA 
CTOnb IKe AaneKa OT HH~OpMa4HOHHOH 3HTpOnHH /HnH 3HTpOnHH Coo6-
~eHHA/, CKOnb ynopAA04eHHOCTb KyCKa ropHOi1 nopOA~- OT ynopA
A04eHHOCTH 6HonorH4eCKHX CHCTeM. no3TOMY HeT HH4ero YAHBHTenb
HOrO, 4TO npeAnOIKeHHe 6pHnn~3Ha ~I BblpaiKaTb HH~OpMa~H~ B 3HTpo
nHHH~X eAHHH4aX, a TepMOAHHaMH4eCKY~ 3HTpOnH~ - B eAHHH4aX 
HH~OpMa~HOHH~X /6HTaX/, OKa3anOCb nHWeHH~M 3BPHCTH4HOCTH /2!, 

CoeepweHHO ACHO, 4TO KnaCCH4eCKaA TeOpHA HH~OpMa~HH, HnH, 
KaK Ha3~Ban ee WeHHOH~/, MaTeMaTH4eCKaA TeOpHA CBA3H, HMeeT 
CMbiCn nHWb nOCTOnbKY ,nOCKOnbKY CHrHan~ HnH CHMBOn~,ABnA~~HeCA 
ee 06DeKTaMH, a TaKIKe aHanH3HpyeM~e e~ CBOHCTBa KaHanoB CBA3H, 
MOryT cnyiKHTb AnA nepeAa4H /HnH xpaHeHHA/ 0 C M ~ C n e H-
H bl X C006~eHHi1, T. e. C006~eHHH, C 0 A e p IK a ~ H X HH~op
Ma~H~. Co6CTBeHHO, TOnbKO AnA 3TOrO TeXHH4eCKHe CHCTeMbl CBASH 
H 6~nH C03AaH~ 4enoeeKOM. CTOnb IKe ACHO, 4TO OCM~CneHHOCTb, 
HnH CeMaHTHKa, ABnAeTCA HeOTDeMneM~M CBOi1CTBOM HH~OpMa~HH. 
no3TOMY paCCMOTpeHHe KOnH4eCTBeHH~X acneKTOB HH~OpMa~HH B OT
PbiBe OT APYrHX ee oco6eHHOCTei1, CKOnb 6~ HH 6blnO 3TO none3H~M 
npH paapa60TKe MaTeMaTH4eCKOH TeopHH CBA3H /rAe COAepiKaTenb
HaA CTOpOHa C006~eHHi1 He HMeeT 3Ha4eHHA/, BPAA nH MOIKeT HaC 
cyllleCTBeHHO npH6nH3HTb K onpeAeneHH~ nOHATHA 11 HH~OpMa~HA 11 
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OcHOB~Ba~cb Ha 3T~x coo6pameH~~x, non~TaeMc~ onpeAen~Tb 
~H~OpMa~~~ K a K T a K 0 B Y ~. BHe ee KOn~4eCTBeHH~X ~n~ 
~eHHOCTH~X acneKTOB, a 3aTeM noCMOTP~M, KaK~e CBOHCTBa ~H~op
Ma~~~ no3BOn~~T CYAHTb 0 ee KOnH4eCTBe ~ ~eHHOCT~. np~ 3TOM, 
naM~TY~ 3aMe4aHHe BHHepa~ 1• 4TO 11 HH~OpMa~HR eCTb ~H~opMa~~R, 
a He MaTepHR ~ He 3HeprHR11

, 6yAeM ~cnonb3oBaTb AnR Haw~x ~e
nel1 onepa~HOHH~H, a He aKCHOMaTH4eCKHH OOAXOA. 

HH~OPMAUHH KAK 11PYKOBO,llCTBO K ,llEACTBHI01 
I 

KaK yKa3~BaeT 6n~MeH~eJlbA /2/, HH~OpMa~H~ K a K T a K o
B a ~ MOmeT C4HTaTbC~ OCMWCJleHHOH Jl~Wb B TOH CTeneHH, B Ka
KOH ee MOmHO HCnOJlb30BaTb AJl~ OCy~eCTBJleHH~ ~ e J1 e H a n -
p a B J1 e H H o r 0 A e H C T B H ~. ,lleHCTBHTeJlbHO, ~3 noe
ceAHeBHOro onbiTa ~cHo, 4To 11Ael1cTBeHHO mwTb - 3TO 3Ha41H 
mwTb, pacnonara~ npaewnbHOH HH~opMa~~el1n~ 3To no3eon~eT nonbi
TaTbC~ onpeAenwTb HH~OpMa~~~ 4epe3 ee ponb e ocy~ecTeneH~~ 
~eneHanpaeneHHoro AeHCTBHR. 

nyCTb So- HCXOAHaR C~Tya~~~ /~Jl~ npoCTpaHCTBO pemHMOB/, 
rAe MoryT npoHCXOAHTb pa3J1H4Hble C06biT~~. B TOM 4~CJ1e ~ C06bi
T~e Z, KOTopoe Mbl 6yAeM Ha3~BaTb ~ e J1 b ~. nycTb Q - onepaTop, 
HanomeH~e KOToporo Ha S0 noablwaeT .eepoRTHOCTb P ocy~ecTene
HH~ Z no cpaeHeH~~ c ee cnoHTaHHbiM 3Ha4eH~eM p. TorAa ~ene
HanpaeneHHoe Ael1cTewe MO*HO on~caTb npeo6pa3oBaH~eM: 

Q 
S0 - Z+m, /1/ 

P;p 

rAe m- 11 no604HbiH npOAYKT11 OCYU4eCTBJleHH~ Z. : npeo6pa3oBaHHe 
/1/ MomHo paccMaTpweaTb KaK nonHoe onpeAeJleHwe ~eneHanpaeneH
Horo AeHCTB~~ /~n~ npOCTO AeHCTBH~/: ~6oe AeHCTBHe, CKOJlb 
6~ npoCTbiM ~Jl~ CJlO*HbiM OHO H~ 6biJ10, MOmHO OOJlHOCTb~ OOHCaTb, 
3aAaB ero KoMnoHeHTbl I S0 , Q, Z H m I ~ xapaKTePHCT~K~ I P 
H p I. 

Cne~H~H4eCK~M KOMnoHeHTOM AeHCTB~R, OTJ1~4a~~~M ero OT cnoH
TaHHOro Te4eH~R co6b1THH, RBJlReTC~ onepaTopQ.:COBOKYTIHOCTb 
IIPHEMOB, liP ABHJI HJlH CBE,nEHIDI:, KOTOPbiE MOI'YT BbiTb HCIIOJ1b30BAHbl 
AJIH IIOCTPOEHHH OIIEPATOPA, MW H 6yAeM Ha3wBaTb HH~PMAUHEa. 
TaKoe onpeAeneHwe wH~OpMa~H~ 6nH3KO K onpeAeneHw~ 11none3HOH 
HH~OpMa~~H 11 , npeAJlOmeHHOMY 6oHrapAOM lSI. 

MomHO nonaraTb, 4TO CTpyKTypa Q J OAH03Ha4HO OTpalKaeT oco-
6eHHOCTH KOA~PY~~eH ero HH~pMa~~~ J. M3 OOBCeAHeBHOrO OObiTa 
~CHo TaKlKe, 4To OAHa ~ Ta lKe J /T04Hee, KOAHpyeMwl1 ~ QJ I 
e pa3HbiX S0 c pa3HbiM P MOlKeT np~eo.q~Tb K p·a3HbiM Z, a pa3Hble J 
KaK 8 OAH~X ~ TeX lKe, TaK ~ B pa3HbiX So MOryT np~BOAHTb KaK 
K OA~HaKoBbiM, TaK ~ K pa3HbiM Z /c OA~HaKoBbiM~ ~11101 pa3HbiMH p I. 

J .onpeAeneHHa~ TaK~M o6pa30M, MOlKeT 6b1Tb npHCYU4a He ~6biM 
06oeKTaM OKpylKa~~eH Hac AeHCTB~TeJlbHOCTH, a TOJlbKO TeM H3 H~X, 
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KoTop~e MoryT coeepwaTb ~eneHanpaeneHHble Ael1cTew~; TaK~MH 
o6oeKTaM~ ~BJl~~TC~ lKHBble opraHH3Mbl /H ~X npOH3BOAHble/ H Cnara
eMble H3 HIAX lKIABble CIACTeM~ /2/• 6 COOTBeTCTBIAH C 3THM 06b14HO 
pa3J1H4a~T TPH BHAaJ: reHeTH4eCKY~ J; J, o6ycnoBJ1HBa~~y~ Ae~
TeJlbHOCTb ~eHTpaJlbHOH HepBHOH CHCTeMbl; a TaKlKe J, npeACTaBJl~~
~y~ co6ol1 4enoae4ecKoe 3 H a H "' e. HecMoTpR Ha pa3niA4H~ 
3THX BIAAOB J, BCeM lAM npwcy~ P~A o6~HX CBOHCTBj HeKOTOp~e H3 
3TIAX CBOHCTB ~BJl~~TCR OCHOBHbiMH, a APYrHe - npOIA3BOAHbiMH. 

~BOACTBA HH~OPMAUHH 

0AHHM IA3 OCHOBHbiX CBOHCTB J ~BJlReTC~ ~ H K C H p y e -
M 0 C T b: J1~6a~ J, He 6YAY4H 11 HH MaTepHeH, HH 3Heprwel111 , MOmeT 
Cy~eCTBOBaTb, TOJlbKO 6YAY4H 3a~HKCHpoBaHHOH B TOM HJlH IAHOM 
~H3H4eCKOM H 0 C H T e J1 e /e MOJleKyne ,llHK, B CTPYKType 
HepBH~X KJleTOK, B COBOKynHOCTIA CHMBOJlOB KaKoro-niA60 C006~eHH~/. 
npiA 3TOM BalKHeHW~M CBOHCTBOM J ~BJl~eTC~ ee H H B a p H a H T
H 0 C T b no OTHOWeHH~ K ~IA3H4eCKOH npwpoAe HOCHTen~/g:~IAKCH
pyeMOCTb lA HHBapHaHTHOCTb J noaaon~eT CYAHTb 0 ee K 0 J1 w-
4 e C T Be /CM. HHme/. CB~3b J C ~H31A4eCKHM HOCIATeJleM o6yc
JlOBJ1HBaeT ee 6 p e H H 0 C T b - T.e. B03MOmHOCTb paapyweHH~ 
H IAC4e3HOBeHH~ BCJleACTBHe H3MeHeHH~ HJlH paapyweHH~ ee HOCHTe
JlR. 3TOMY npOTIABOCTOHT CBOHCTBO T p a H C J1 H p y e M 0 C T lA -
B03MOmHOCTb 6b1Tb nepeAaHHOH C OAHOrO HOCHTen~ Ha APYrOH, 
TaKol1 me HJlH HHol1 ~IA3H4ecKol1 npwpoAbl. CneACTBHeM TpaHcnwpye
MOCTH RBJl~eTCR p a 3M H 0 mae M 0 C T b J,a TaKlKe ee 
My J1 b T H n J1 H K a T H B H 0 C T b, T.e. B03MOlKHOCTb OA-

w J f HOBpeMeHHOrO Cy~eCTBOBaHH~ .qaHHOH B ~OpMe MHOmeCTBa HAeH-
TH4HbiX KOnHH. 113MeHReMOCTb HOCHTen~, He conpoeomAa~~a~c~ 
IAC4e3HOBeHIAeM J, o6yCJ108JlHBaeT lA 3 M e H 4 H B 0 C T b J, 4TO, 
B CBO~ 04epeAb, ~BJl~eTc~ Heo6XOAHMOH npeAnOCbiJlKOH ee A H H a
M lA K lA. 

,llpyrHM OCHOBH~M CBOHCTBOM J ~BJl~eTC~ A e H C T B e H -
H 0 C T b. 3To npo~en~eTC~ B TOM, 4TO Q J, C03AaaaeMbiH Ha 
OCHOBe J, MOlKeT 6b1Tb HCnOJlb30BaH AJl~ OCy~eCTBJleHH~ Toro HJliA 
IAHoro AeHCTBH~. QJ,TaKHM o6pa3oM, BbiCTynaeT B POJlH MeAHaTo
pa, IAJlH nocpeAHHKa, He06XOAHMoro AJl~ p e a J1 H 3 a ~ lA H HJlH 
M a T e p H a n w 3 a ~ H H J; caMa no ce6e J naccweHa. C e-
M a H T H K a, IAJlH COAeplKaTeJlbHOCTb, J npO~BJl~eTC~ B cne~H
~HKe KOAHpyeMoro e~ Q J . Bo3MomHoCTb 6b1Tb wcnonb3oeaHHol1 An~ 
AOCTHmeHH~ TOH HJlH HHOH Z o6yCJ10BJ1HBaeT ~ e H H 0 C T b J, 
a B03MOlKHOCTb OAHOH H TOH me J 6b1Tb HCnOJlb30BaHHOI1 AJl~ AOC
THmeHH~ p a 3 H bl x Z onpeAen~eT TaKoe ealKHel:iwee ee ceoi1-
CTBo, KaK n 0 J1 H n 0 T e H T H 0 C T b. 

3 



KOnH4ECTBO, UEHHOCTb H 3~EKTHBHOCTb HH$0PMAUHH 

~sa H3 nepe4HCneHH~X B~We CBO~CTB J AOnycKa~T KOnH4eCTBeH
HY~ Ol..leHKY - ee K 0 n H 4 e C T B 0 B H 1..1 e H H 0 C T b C •. 

OcHoaaHHeM ANI Ol..leHKH B MoryT cnylKHTb: $HKCHpyeMoCTb J, ee 
TpaHCnHpyeMOCTb H HHBapHaHTHOCTb no OTHOWeHH~ K ~H3H4eCKO~ 
npHPOAe HOCHTenR. ~R B~nonHeHHR TaKO~ Ol..leHKH MOlKHO BOCnOnb-
30BaTbCR npeAnolKeHH~M WeHHOHOM ~1 ypaaHeHHeM: 

i 
H = - k M I. p . log p . , 

1 J J /2/ 

rAe M- 4HCnO CHMBOnOB B C006~eHHH; Pj - 4aCTOTa BCTpe4aeMOCTH 
j -ro CHMBOna B R3~Ke, HCnonb30BaHHOM AnR 3anHCH HnH nepeAa4H 
J; i - 4HCnQ pa3H~X CHMBOnOB B 3TOM R3~Ke; k- K03~$H1..1HeHT 

nponOPI..IHOHanbHOCTH, 3aBHCR~H~ OT B~6opa eAHHHLI H3MepeHHR H 
H ocHOBaHHR norapH~Moa. CornacHo /2/, npH a~palKeHHH H a 6 H
T a X, HCnOnb30BaHHH norapH$MOB C OCHOBaHHeM 2 H R3~Ka, AnR 
KOToporo i=2, a P 1 = p 2 =0,5, 6yAeM HMeTb: k=l HH-.:..M. B 3TOM 
cny4ae, y4HT~BaR ao3MOlKHOCTb AY6nHpoaaHHR Tex HnH HH~x 3neMeH
TOB C006~eHHR, MOlKHO C4HTaTb, 4TO B~H:..M, T.e. 4TO 4HCnO 
6 H T 0 B J, aanHCaHHO~ 6HHaPH~M KOAOM, He MOlKeT npeB~WaTb 
4HCna M CHMBOnOB, COCTaanR~~HX 3TY 3anHCb, a npH MaKCHManbHO~ 
KOMnaKTHOCTH TeKCTa paBHO 3TO~ BenH4HHe. 

TaKoe onpeAeneHHe B xopowo cooTaeTcTayeT npeACTaaneHH~ o 
aenH4HHe H /HHOrAa Ha3~BaeMO~ 3HTpOnHe~ C006~eHHR/ KaK 0 Mepe 
HH~OpMai..IHOHHO~ eMKOCTH TeKCTa. ~e~CTBHTenbHO, HHMeeT MaKCH
ManbHOe 3Ha4eHHe npH cny4a~HO~ nocneAOBaTenbHOCTH CHMBOnOB, 
COCTaBnR~HX C006~eHHe /MOAenb C006~eHHR, CM .. ~/ /. npH BCe 
6onbWeM 110CM~CnHBaHHH11 C006~eHHR BepORTHOCTb Pj BCTpe4aeMOCTH 
04epeAHOrO CHMBona B TeKCTe npH6nHlKaeTCR K 1, a H CTpeMHTCR K 
0: ''Tapa'' oKaa~aaeTCR aanonHeHHO~ J. · 

~nR onpeAeneHHR C MOlKHO aocnonbaoaaTbCR, KaK npeAnolKHn 
XapKeBH4 11°1,npHpa~eHHeM aepoRTHOCTH AOCTHlKeHHR 1..1enH npH Hc
nonbaoaaHHH AaHHO~ J. BenH4HHY C MOlKHO onpeAenHTb, HanpHMep, 
KaK OTHOWeHHe: 

P-p 
C=-,,· 

1-p . /3/ 

Cor naCHO CBO~CTBY nonHnOTeHTHOCTH, C KalKAO~ J MOlKeT HMeTb noc
TORHHOe 3Ha4eHHe TOnbKO AnR AaHHO~ nap~ So H Z, a o6~eM 111e cny-
4ae C MOlKeT 6~Tb 3aAaHO TOnbKO KaK pacnpeAeneHHe Ha MHOlKeCTBaX 
S0 HZ. 3THM C cy~ecTBeHHO oTnH4aeTcR oT B,RanR~~erocR HHBapH
aHTOM no OTHOWeHH~ K S0 H Z •. 

MolKHO AYMaTb, 4TO 4eM cnolKHee npeo6paaoaaHHe /1/, T.e. 4eM 
6onbwe 11Waroa11 Tpe6yeTCR AnR AOCTHltleHHR Z B AaHHO~ SO, TeM 
6onbwee KOnH4ecTBO HH$OpMai..IHH B AOnltiHO 6~Tb HcnonbaoaaHo AnR 
ero ycnewHoro ocy~ecTaneHHR. no3TOMy, xoTR a o6~eM cny4ae C 
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PHe.l. CxeMa 3aBHeHMOeTH ~eHHOeTH 
(C) H 3<P¢eKTHBHOeTH (E) HHclJopMa
~HH OT ee KOnH~eeTBa(B) gnH 
gaHHOH napbi S0 H Z; I - onTHManb
HbiH, 2 H 3 - HeOnTHManbHbie HH
ctJopMa~HOHHbie pHAbi, /Oeb OPAHHaT -
a/. ~eHHOeTb HHclJOpMa~HH, yen. 
eg.; 6/. 3~eKTHBHOeTb HHclJOpMa
~HH, yen. eg. Oeb a6e~Hee -
KOnH~eeTBO HHclJOpMa~HH,. yen. eg,/ 

H B He aaaHCRT APYr oT APYra, 
AnR KalKAO~ napbr S0 H Z AOnlKHa 
Cy~e~TBOBaTb o6naC1b TaKHX 3Ha-
4eHHi1 C, KOTOpble MOr;,YT 6b1Tb AOC

THrHyT~ TOnbKO npH 8, npeBbiWa~~HX HeKOTOpble KPHTH4eCKHe BenH4r.1Hbl 
/pHc. la/. MHolKecTao J ,orpaHr.14HBa~~ee 3TY o6nacTb, 6yAeM 
Haa~aaTb onTHManbHWM HH$OpMai..IHOHH~M PRAOM IAnR A~HHOi1 nap~ 
S0 1-1 Z, KOHe4HO/. 

c 
0THOWeHHe s=E, KOTopoe MOlKHO Ha3biBaTb 3 ~ $ e K T H B -

H 0 C T b ~ J, acerAa-6yAeT r.1MeTb 3KCTpeMyM /pHC. 16/. 1. co
OTBeTCTBY~~~ T04Ke MaKCHMyMa E, a TaKlKe ee xapaKTepHCTHKH B 
H Q, 6yAeM Ha3~BaTb 0 n T H M a n b H bl M H, MOlKHO AYMaTb :-
4TO AnR KalKAOi1 napbl So H Z AOnlKHa cy~eCTBOBaTb no MeHbWe~ Mepe 
OAHa J, o6naAa~~aR MaKCHManbHOi1 3$~eKTHBHOCTb~ E. - --· .... 

~HHAMHKA HH$0PMAUHH 

KaK ylKe OTMe4anOCb, J, He 6YAY4H 11 HH MaTepHei1, HH 3Hep
rHei111, caMa no ce6e naccHBHa. KoAHpyeM~~ e~ QJ, OAHaKo, npeA
Ha3Ha4eHH~i1 p a 6 0 T a T b B ycnOBHRX ~,MOlKHO paCCMaTpH
aaTb KaK M a W H H y, paCXOAY~~y~ onpeAeneHHOe KOnH4eCTBO 
3HeprHH eQ; 4aCTb e z 3TO~ 3HeprHH HAeT Ha "noneaHoe AeikTBHe11 

./ocy~ecTaneHHe Z/, a 4aC".Tb em= eQ- e z - Ha o6paaoaaHHe no6o4-
Horo npOAYKTa m. 5yAeM C4HTaTb, 4TO eQ nponopi..IHOHanbHa 11 CnOlKHOC
TH11 QJ H, TeM caMbiM, KOnr.14eCTBY 8 KOAHPY~~ei1 ero J, a e z nponop
I..II-10HanbHa npHpa~eHH~ aepoRTHOCTH AOCTHlKeHHR Z, T.e. C. Tor.Aa 
K03~$H1..1HeHT none3HOrO Ae~CTBHR QJ MOlKHO onpeAenHTb KaK 

eQ k 1 B B 
KIIDQ= -= --=K-=KE /4/ 

e 2 k
2

C C 

rAe K- K03~HLIHeHT nponOPI..IHOHanbHOCTH, paaHbri1 no aenH4HHe Ko
m14eCTBY B 11 HAeanbHOi:1 11 J, o6ecne4HBa~~ei1 ocy~ecTaneHHe "6e3oT
XOAHOro11 AOCTHlKeHHR Z/ m=O/ cr· P=l /npH AaHHOi1 S0 ,KOHe4HO/. 
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PHc.2. CxeMa AHHaMHKH HH~OpMa~HH: I - nporpeccHBHoe, 2 -
aAaDTHBHOe H ) - perpeCCHBHOe pa3BHTHe; 4 - AHHaMHKa HH~op
Ma~H npH nepeXOAe H3 OAHOrO HH~OpMa~HOHHOrO nonR B APYrOe. 
/Ocb OPAHHaT - 3~eKTHBHOCTb HH~opMa~HH, ycn.eA. Ocb a6c~Hcc -
KOnH~eCTBO HH~OpMa~HH, ycn.eA./• 

Ec11~ 3T~ coo6pa~eH~R XOTR 6~ OT4aCT~ COOTBeTCTBy~T Ae~CTB~
Te11bHOCT~, T.e. ec11~ KnA QJ Ae~cTB~Te11bHO eo3pacTaeT c yee-
11~4eH~eM E KOA~PY~Uie~ ero J, TO Be11~4~HY E MO~HO ~Cn011b30BaTb 
A11R 11oT6opa 11 J no KnA KOA~pyeMoro e~ onepaTopa Q J , 

nycTb B HeKOTOpOM 11~H<)lOpMai..I~OHHOM n011e 11 a,, orpaH~4eHHOM Kp~-
80~ E(B) onT~Ma11bHoro ~H<)lopMai..I~OHHoro PRAa, HMeeTcR HeKoTopoe 
4~c11o ~cXOAH~x J 1,0 co 3Ha4eH~RM~ E i,o<~a 1 nycTb, a pe3y11bTaTe 
CBO~CTBa ~3MeH4~BOCT~, Ka~AaR J i,O B XOAe CBOero pa3MHO~eH~R 

nopO~AaeT HOB~e eap~aHTbl J1, 1 ,J1,2 ~ T.A.,OT11~4a~~~~~eCR OT Ji,O 
KaK no B , TaK ~ no C. 6yAeM 11oT6paKoe~eaTb 11 Te ~3 H~x, A11R 

KOTOpbiX Ei,k+l .$Ei,k , ~ OCTaB11RTb Te, A11R KOTOp~x Ei,k+fEi,k" 

04eB~AHO, 4TO a pe3y11bTaTe PRAa TaK~x onepa1..1~~ B~RBRTCR TP~ 
eap~aHTa A ~ H a M ~ K ~ J a Hanpae11eH~~ E ... E : np~ conyT-_a. 
CTBY~UieM yeen~4eH~~ B IKorAa B 1,0 <~a I, np~ He~3MeHHOCT~ B 
IKorAa B1,0 = ~a I ~ np~ conyTCTBYIOUieM yMeHbWeH~~ B IKOrAa 
B10 >Ba I lp~c. 21. nepe~~ eap~aHT, conpoeo~Aa~~~~~~cR eo3pac-
Ta~~e'M B, 6yAeM Ha3biBaTb n p o r p e c c ~ B H bl M pa3e~-
T~eM J, BTOPO~ - a A a n T ~ B H ~ M ~ Tp~T~~ - p e r p e c-
C ~ B H W M, np~ KOTOPOM npo~CXOA~T yTpaTa, AerpaAai..IHR 4aCT~ J. 
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B AaHHOM HH<)lopMai..I~OHHOM none, cneAOBaTenbHO, AHHaM~Ka J 
6yAeT HMeTb KOHBepreHTH~~ xapaKTep, a B03MO~HOCT~ nporpeCC~B
HOrO pa3BI1T11R J 6YAYT onpeAe11RT.bCR COOTHOWeHHeM Bi,O <~a 11 orpa
H~4HBaTbCR Be11H4HHOH Ba.• 

HHaR CHTyai..I~R MO~eT 11MeTb MeCTO, eCJ111 KaKaR-111160 ~3 J i,k 

c B i,k ~ B a . , B c11ny ceoeili. non~noTeHTHOCTI1, nony4HT np~Me
HeHI1e e "HoeoM HH<)lOpMai..IHOHHOM none {3, AI1R KOToporo ~{3 > B1,k : 
B 3TI1X HOB~X ycnOBI1RX B03MO~HO AanbHeiliwee yeenl14eHHe ee KOnl1-
4eC TBa, ceepx 3Ha.4eHHR ~a,. CneAOBaTenb HO, ycnoe11eM MOHOTOHHoro 
nporpeCCHBHOrO pa3BI1TI1R J MO~eT 6~Tb TOnbKO TaKaR nocne-

AOBaTenb HaR CMeHa 11HlflOpMai..IHOHH~X nonei/i, np11 KOTOpoi/i ,!! a<,!! tf .!!y•" 
lpHC. 21. 04eBI1AHO, 4TO AI<1HaM~Ka 11H<)lOpMal..l111<1 B pa3HbiX 11H<)iOpMa-
1..11<10HH~X no~RX 6yAeT ~MeTb AHBepreHTH~H xapaKTep. 

HEKOTOPbiE 6HOnOrH4ECKHE AcnEKTbl 

M~ ylKe OTMe4anl<1, 4TO onpeAeneHHe -.J KaK ''pyKOBO'ACTea K Ae~cT-
8~1011 npeAnonaraeT npHCYUIHOCTb J TOJlbKO lKI1BbiM 06"'beKTaM IH ~X 
npo~3BOAHb1MI. 3TO HenocpeACTBeHHQ cneAyeT 113 npeACTaBJleH~~. 
cor naCHO KOTOpbiM 11~11B~MH Ha3~Ba~TCR CaMOBOCnpOI13BOARUII1eCR 
CI1CTeM~, CnOC06H~e K C03AaHI1~ 11H<)lopMal..ll1~, npRMO 11n11 KOCBeHHO 
BJ111RIOUieili Ha 11x caMoeocnpoi13BeAeHI1e 11 121• Hcnonb3YR I 1 I, MO~Ho 
Han11caTb npeo6pa3oeaHI1e: 

QJ 
S 0 [ J, Q J ] .r m, 

p 151 

rAe S 0 - cpeAa o611TaHHR ~11eoro o6"'beKTa [J ,QJ) , P - eepoRT-
HOCTb ero caMoeocnpoi13BeAeHH.R e 3T~x yc11oe~Rx, a m - no6o4Hble 
npOAYKT~ ero ~113HeAeRTenbHOCT~. 3AeCb J - ~H<)lOpMai..I~R, np~cy

UiaR AaHHOH lKI1BO~ CI1CTeMe, a QJ- ee He~H<)lOpMai..II10HH~e KOMnOHeHTbl, 
KOA~pyeM~e J, KOTOp~e o6ecne411Ba~T caMOBOcnp0~3BeAeHHe J B 
YCJlOBHRX S0 , rAe CnOHTaHHO IB OTCYTCTBI1e Q/ 3TO HeB03MO~HO 
lp =01. HHTepeCHO OTMeTI1Tb, 4TO JlOr~4eCKI1e npeAnOCWnK~ TaKO~ 
~HTepnpeTa'-111~ <)leHoMeHa lK~3H~ 61J!.nYI C<lioPMYilltf>OBaH~ MennepoM 1111 

np~MepHo 3a 4eTeepTb eeKa AO Ha4ana 11 ~H<)lopMai..I~OHHO~ 3Pbl11 • 
B~we M~ roeopi1Jli1,4TO KalKAY~ napy s 0 ~ Z MO~Ho oxapaKTep~3o

eaTb OnTI1Ma11bH~M KOJ1~4eCTBOM (~)J , o6ecne4~Bai0Uie~ OCyUieCTBne
H~e AaHHoro Ae~cTB~R c MaKc~MaJlbHWM KnA. 3To 03Ha4aeT, 4To 
KOn~4eCTBO J, npi1CYUie~ AaHHO~ ~~BOlli C~CTeMe, AOJllKHO onpeAe
JlRTbCR CTeneHb~ CJlOlKHOCT~ l~n~ 11pa3MepHOCTb~111 ee 3KOJ10r~4ec
KO~ H~W~S. 3BOJ1101..111~ ~~B~X C~CTeM, C 3TO~ T04K~ 3peH~R, MO~HO 
npeACTaB~Tb ce6e KaK nocTeneHHoe ocaoeH~e lK~BWM~ o6"'beKTaMI1, 
B C~Jly np~CYUie~ ~X J nOJ111nOTeHTHOCT~, BCe HOBbiX noTeHI..I~anb

HWX S, C noc11eAY~UI~M KOHBepreHTHbiM pa3B~T~eM B npeAenax 
Ka~AO~ S 11 A~BepreHTHbiM - B pa3HbiX, a nporpeCC~BHY~ 38011~1..11<1~ -
KaK pe3yJlbTaT nocneAOBaT.enbHoro 3aceneHI1R see HOBbiX S co see 
B03pacTa~UieH 11pa3MepHOCTb~ 11 • 
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Mo>t<HO npeACTaSHTb ce6e 11 3JleM~.HTapHI>Ie 3KonorH4eCKHe HIIIWH 11 , 

HilH 3KOJ10rH4eCKHe HHWH 1-ro ~pyca, COCTOH~He H3 MHHHMaJlbHOrO 

4 HCila HeetJXOAI!IMbiX A11H. npeo6pasosaHHH /5/ K"tomOHeHTOS a6HOreH
HOrO npOHCXO>KAeHHH, KOTOpble ''paspa6aTb1SaiOTCH 11 nepSH4HbiMH 3Jle
MeHTapHbiMH SHAaM~ >KHSbiX opraHH3MOSi TaKHe OpraHH3Mbl AOJl>KHbl 

HMeTb MHHHMaJlbHOe /AJ1H CSOOOAHO>KHSYIIIHX OAHOKJ1eT04HbiX/KOJ1H-
4eCTSO J, JlOKaJ1H30SaHHO~ S WX reHeTH4eCKf.1X CTPYKTypax /Mone
KyJlaX HYKJleHHOSbiX l<HCJlOT 112 .13 / I. nocneAYIOlllaH 3SOJ1104HH' npH 
COOT_S.eTCTSYIOllleM ysem14eHHH "'eOOXOAHMOrO AilR 3TOrO KOJ1H4eCTSa 
J, Morna HATH KaK no nyTH pacwHpeHJ-tR "soH o6HTaHHR 11 scneAcT
SHe SKJ1104eHHH S HHX HeCKOJlbKHX 3JleMeHTapHbiX 3KOJ10rH4eCKf.1X 
HHW, TaK H no nyTH OCSOeHHR HOSbiX noTeHI.IHaJlbHbiX 3l<OJ10rH4ec
KHX HHW - 3KOJ10rH4eCKHX HHW 2-ro Rpyca, COAep>KaliiHX y>Ke 
6 H 0 r e H H bl e KOMnOHeHTbl, npeACTaSJlRIOl!IHe COOO~ n0004Hble 
npOAYKTbl m >KHSHeAeHTeJlbHOCTH 3neMeHTapHbi.X '"oprQ.HHSMos. Oco6eH
HO HHTepeceH BTOpO~ nyTb, CKpbiSaiOIIIH~ S ~e6e•so3MO>t<HOCTH HeOA
HOKpaTHOrO nOSbiWeHHR RPYCHOCTH >KH3HH ·SCJleACTSHe S03HHKHOSeHHH 
see HOSbiX noTeHLIHaJlbHbiX 3KOJ10rH4eCKHX HHW,-COAep>t<aliiHX S Ka-
4eCTSe KOMnOHeHTOS n0004Hble npOAYKTbl >KH3HeAeHTeJ1bHOCTH opra
HH3MOS npeAWeCTSYIOIIIHX Rpycos. 3TO, no CYl!leCTSy, He 4TO HHOe, 
KaK npo4eCC a S T 0 r e H e 3 a J, KOrAa S03MO>KHOCTH A11H ee 
AaJlbHe~wero nporpeCCHSHOrO pa3SHTHR /s SHAe see HOSbiX nOTeH
LIHaJlbHbiX 3KOJ10rH4~CKHX HHW see S03pacTaiOllle~ CTeneHH cnO>KHOC

TH/ C03AaiOTCR S pe3yJ1bTaTe AeRTeJlbHOCTH KOAHpyeMbiX e10 >K~ 
CHCTeM o6ecne4eHHR QJ. OcHOSHble MexaHH3Mbl H3MeH4HSOCTH reHe
TH4ecKo~ J, npHSOAHl!IHe K sapbHpOsaHHIO ee CeMaHTHKH H KOnH-
4eCTSa H, TeM caMbiM, o6ecneYHsaiOIIIHe peanf.13a4HIO TaKHX sosMom- · 
HOCTe~, Ce~4aC y>Ke AOBOJlbHO XOPOWO H3SeCTHbl /14/, 

YsenH4eHHe KOJ1H4ecTsa reHe~H4ecKo~ J a xoAe nosblweHHH Rpyc
HOCTH >KH3HH conposo>t<Aanocb see 6onbWHM ycno>t<HeHHeM CHCTeM 
o6ecne4eHHR QJ,sce 6onbwe~ AH$$epeHLIHPOSKO~ H cne4HaJ1H3a4He~ 
COMaTH4eCKHX KOMnOHeHTOS opraHH3Ma. KaK H3SeCTHO, 3TO npHSeJlO 
S KOHI.Ie KOHI.IOS K $OpMHpOSaHHIO HepSHO~ CHCTeMbl, nepSOHa4aJ1bHO 
sbtnonHRswe~ TOJlbKO perynRTOPHYIO $yHK4HIO. KneTKH HepsHo~ CHCTe
Mbt, OAHaKo, npeo6pasosanHCb co speMeHeM s HOCHTene~ H o s o ~ 

J. HaKannHsaeMo~ s XOAe HHAHSH.qyanb Horo "onbtTa" 6HonorH4eCKHX 
o6beKTos H KOAHPYIOllle~ HOSbl~ SHA Q J - nose.qeH4eCKHe ·peaKLIHH. 
BoSHHKHoseHHe 3Toro SH.qa J nossonHno 6HonorH4ecK~ o6beKTaM 
pacnonaraTb 3Ha4HTenbHO 6onbWHM cyMMapHbiM KOJ1H4eCTSOM J, He>Ke
JlH TO, KOTOpoe MOrJlO ObiTb 3aKOAHPOSaHO S HX reHeTH4eCKHX 
CTPYKTypax, pa3Mepbl KOTOpbiX He MOrJlH HeOrpaHH4eHHO S03pacTaTb 
/nO-SHAHMOMy, OAHH Ha6op XPOMOCOM He MO>KeT CO.qep>t<aTb OOJlee 
HecKonbKHX .qecHTKos nr AHK/. HaH60J1bWf.1M KOJ1H4eCTSOM T a K o ~ 

J pacnonaraiOT, , KaK Mbl 3HaeM, SbiCWHe MJleKOnHTaiOl!IHe, y KOTOpbiX 
e~ npHHaAne>KHT se.qy111aR pOJlb s o6ecne4eHHH caMosocnpoHsse.qeHHR. 
3KOJ10rH4eCKHe HHWH, paspa6aTbiSaeMble 3THMH SH.qaMH opraHW3MOB, 
saHHMaiOT, KaK Mbl sHaeM, sepXHHe Rpycbt 6m>clflepbl. 
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O.qHaKo, HeCMOTPR Ha o4eBHAHble pasnH4HH, KaK reHeTH4ecKaR 
J, TaK ,.., J, KOAHPYIOlllaH nose.qeH4eCKf.1e peaKLIHH, Henocpe.qcTseHHO 
CSR3aHbl CO CBOHMH CHCTeMaMH o6ecne4eHf.1H GJ; H COMaTH4eCKHe 
KOMnOHeHTbl opraHH3MOB, H CBO~CTBeHHble 3Tf.1M OpraHH3MaM noBeAeH-
4eCKHe peaKLIHH He MOryT Cyl!leCTBOBaTb H3011HPOSaHHO OT HOCHTene~ 
KOAHPY~e~ HX J.· 3TH CHCTeMbl o6ecne4eHHR MO>KHO n03TOMY Ha3bi
SaTb Henocpe.qcTBeHHbiMH, HJlH CHCTeMaMH o6ecne4eHHR 1-ro POAa. 
BcR 6HonorH4ecKaR 3SOJ1104HR H npeAcTasnReT co6o~ paSBHTHe 
HMeHHO 3Tf.1X BHAOS J H Henocpe.qCTSeHHbiX CHCTeM o6ecne4eHHR. 

3asepweHHeM 6Honorf.14ecKo~ 3B011104HH RSHJlOCb, KaK Mbl SHaeM, 
ao~HHKHOSeHHe 4enoseKa, - He 4enoseKa KaK 6HonorH4ecKoro 
o6beKTa, a 4enoseKa COI.IHaJlbHoro. CYl!IHOCTbiO 3Toro $eHOMeHa 
ObiJlO 803HHKH08eHHe H080rO BH.qa J - 4eJ108e4eCKOrO 3 H a H H R, 

KOTOpoe MO>KeT CyllleCT80BaTb S H e OT.qeJlbHbiX HHAH8HAYYMOS, 
6y.qy4H 3a$HKCHP08aHHbiM 8 R 3 bl K e, T,e, S 3HaK080~ CHCTeMe, 
coxpaHReMO~ yCTHO~, a SaTeM H nHCbMeHHO~ Tpa.qHI.IHe~. $opMO~ 
peaJ1H3a4HH 3TOrO 8HAa J,- HJlH, T04Hee, onepaTOPOM, e10 KOAHpye
MbiM, - RBHJlaCb T e X H Q J1 0 r H R , nOHHMaeMaf! 8 caMOM WHpOKOM 
CMbiCJle 3TOrO CJ108a, OT npHMHTHSHbiX OPYAH~ Tpy.qa H nep8biX o.qo
MaWHeHHbiX >KH80THbiX H S03.qe11bl8aeMbiX pacTeHH~ AO COBpeMeHHbiX 
TexHonorH4eCKHX rHraHT08 A06blsa10111e~ H nepepa6aTbl8a10111e~ npo
MbiWJleHHOCTH. 8 OTJ1H4He OT npe.qbiAYIIIHX CHCTeM o6ecne4eHHfl, see 
6onee npHo6peTaiOIIIHX Tenepb nOA4HHCHHOe SHa4eHHe, TexHonorH4ec
KHe CHCTeMbl, o6ecne4H8ai0111He KaK >KH3HeHHble noTpe6HOCTH 4enose-
4ecKoro o6111eCT8a, TaK 1-1 nepe.qa4y, xpaHeHHe 1-1 8ocnpoH38eAeHHe 
KOAHPYIOllle~ HX J, CYl!leCT8YIOT HeSaSHCHMO H OT OT.qeJlbHbiX 4enose-
4eCKHX HH.CIH8HAYYM08, H OT HOCHTeJle~ nopo>t<.qa~eH HX J. 3TO -
CHCTeMbl o6ecne4eHHR 2-ro POAa, 380J1104HR 3 T 0 r 0 SH.qa J 
H npe.qCTaSJlReT COOOIO, no CyllleCTSy, OCHOSY HOOreHe3a H Tex
HOreHeSa. 0.qHHM H3 pe3yJ1bTaT08 3TOH 38011104HH, KaK Mbl 3HaeM, 
R8J1ReTCR nOCTeneHHaR SaMeHa TeXHH4eCKHMH aHanoraMH >KHSbiX oOH
TaTeJle~ HH>Kene>KaliiHX Rpyco8 6Hoc$epbl, no6o4Hble npOAYKTbl >KHSHe
AeRTeJlbHOCTH KOTOPbiX npe.qCTa8J1RJ1H COCO~ HeOOXOAHMble KOMnOHeHTbl 

3KOJ10rH4eCKO~ HHWH nep800biTHOrO 4eJ108eKa. 

3AKI1104EHI1E 

TaKHM o6pasoM, c noSHLIH~ c$OPMY11HP08aHHOH s 3TO~ pa6oTe 
$eHOMeHOJ10rH4eCKO~ KOHI.Ieni.IHH HH$OpMai.IHH, 380Jl104f.110 >KH3HH Ha 
3eMne MO>KHO nOnbiTaTbCR HHTepnpeTHp08aTb B TepMHHaX AHHaMHKH 
HH$OpMai.IHH, npHo6peTaiOllleH B C80eM pa38HTHH see HOBble $QpMbl, 
H KO.qHpyeMbiX e10 onepaTopos, o6ecne4H8a~HX ee caMosocnpoHS8e
AeHHe. O.qHaKo 3Ta HHTepnpeTai.IHR He orpaHH4H8aeTcR TOJlbKO 
"nepe80AOM Ha .qpyro~ RSbiK xopowo H38eCTHbiX $aKTos H nono>t<e
HHH". 3Ty KOH4en4HIO, Ha.qeiOCb, MO>KHO HCnOJlbSOBaTb AJlR nnaHHpo
BaHHR HCCJleAOBaHH~, 4eJ1biO KOTOpbiX OYAeT YCTaH08JleHHe CTpOrHX 
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COOTHOWeHHH MemAY pa3MepHOCTb~ /CTeneHb~ cnomHOCTH/ 3KOnOrH-
4eCKHX HHW H KOnH4eCTBOM HH~OpMa~HH, KOAHPY~eH npHrOAH~e An~ 
HX paapa60TKH onepaTop~; MemAY KOnH4eCTBOM HH~OpMa~HH H CTpyK
TypoH 3THX onepaTopoe; MemAY KOnH4eCTBOM HH~OpMa~HH H Kn~ Ta
KHX onepaTopOB; MemAY CKOPOCTb~ 3BOn~~HH ~::ii!>OpMa~HH H ee KOnH-
4eCTBOM. OnpeAeneHHe noH~TH~ 11nporpeccHBHoe pa3BHTHe 11 H ~opMy
nHpoeaHHe ycnOBHH, He06XOAHM~X An~ ero OCy~eCTBneHH~, TaKme, 
AYMa~, MOmeT CBHAeTenbCTBOBaTb 06 3BpHCTH4HOCTH npeACTaeneHHH 
06 HH~OpMa~HH KaK 0 11 PYKOBOACTBe K AeHCTBH~11 • 

ABTOp HCKpeHHe 6narOAapeH n.A.6n~MeH~enbAY. ~.A.KyTnaxMeAO
ey, M.H.noArope~KOMY H ~.C.4epHaecKoMy aa o6cymAeHHe 3TOH pa-
6oTbl H KOHCTPYKTHBH~e 3aMe4aHH~. 
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KoporoAHH B.H. OnpeAeneHHe noHHTHH 11HH4>opMan;HH 11 

H B03MO~HOCTH ero HCOORb30BaHHH B 6HOnOrHH 
Pl9-81-513 

llpeAnaraeTCH onpeAeneHHe HHcPOpMaD;HH KaK 11pyKOBOACTBa K AeHCT 
BHID11

, - KaK COBOKYOHOCTH npHeMOB, npaBHn HnH CBeAeHHH, Heo6xo
AHMb~AnH nocTpoeHHH onepaTopa, o6ecne~Bam~ero nOBhlmeHHe Be
po~THOCTH OCy~eCTBneHHH KaKoro-nH60 C06hlTHH, Ha3~aeMOrO n;enbiD, 
B 3aAaHHOM npOCTpaHCTBe pe~OB /HnH HCXOAHOH CHTyan;HH/. Pac
CMaTpHBaiDTCH OCHOBHhle CBOHCTBa HHcPOpMan;HH, B03MO~HOCTH onpeAene 
HHH ee KORH'IeCTBa, n;eHHOCTH H 3cPcPeKTHBHOCTH, a TaK~e B00p0Cbl 0 

CBH3aHHhle C AHHaMHKOH HHcPOpMaiJ;HH. 06cy~aiDTCH HeKOTOphle B03-
MO~HOCTH HCnORb30BaHHH CcPOPMYRHpOBaHHhlX npeACTaBneHHH B 6Hono-
rHH. 

Pa6oTa BhlnOnHeHa B na6opaTOPHH HAepHbiX npo6neM OIDIH. 

llpenpttHT OfSMAMHfiHHOro MHCTMTYTa ~~At~PHWX MCc:.neAOAHMA. l!y&4a 1981 

Korogodin V.I. Definition of the Concept Pl9-81-51 
"Information11 and the Prospects of Using it in Biology 

It is suggested to define the concept 11 information11 as a : 
11 guide to action11

, - as a sum of methods, rules and data which 
is necessary for constructing an operator which should ensure 
an increase in the probability of occurance of some event cal
led a goal in the initial situation. The main properties of in
formation, the possibility of estimating its volume,value and ef
ficiency as well asthe problems related to information dynamics 
are considered. Some prospects of using the formulated concepts 
in biology are discussed. 

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

Preprlnt of the Joint Institute for Nuclear Research. Dubna 1981 

llepeBOA aBTOpa. 


