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Becusi Jl060H Katanusarop ((epmeHT) B paBHOH Mepe ycKopser H
npaAMyI0 1 OGPaTHYIO peakuuu. PaccMOTpHM Ty e aBTOKaTa/JHTH-
YecKyl0 peakuuio Biaau ot pasHosecHs. Ecin k_[C] < ki[B], To

v =k, [B]{C] (1,50)
u npu [B] = const
T. €. IO-NIpeXKHEMY
_ ppdlCl
sA=—Rr2lL. (1,48)
Hmeem
T6.0 = 6A6v = — RTk, [B’ GIC< (1,52)

CranuoHapHOe COCTOsiHHE HEeyCcTOHUHBO B C/JydYae aBTOKaTaJlH-
THUecKOH peaknun. [lokasano, 4To TakHe HeCTaGMJIbHOCTH JeXar
B "OCHOBE pocTa M 3BoJionuH. [IpHrOXKHH U ero COTpyAHHKH ycTa-
HOBWJIH, 4TO COUETaHHe aBTOKATA/JUTHYECKHX peaklui Hu [polec-
COB TpPaHCHOPTA MOXKET NpPUBECTH B YCJAOBHsX, Ja/JEKHX OT PaBHOBe-
cus, K 00pa3soBaHWI0 YHOPANXOUEHHBIX OUCCUNATUBHBIX CTPYKTYD,
olipeneJsieMblx AMCCUNalel SHepriH, a2 He KOHCePBAaTHBHBIMH MoJC-
KyJApPHBIMH cusiamiu [21, 26]. Difren mocTpous Ha 5TOH OCHOBE MoJe-
KYJISIpHYIO TEOPHIO CaMOOpraHu3alnuH GHOHNOJUMEPOB, HX €CTeCTBEH-
Horo or6opa u ssosonuu [13].

§ 1.4. TEOPHA HHOGOPMALIHH H BHONOMHA

DeHOMEH0IOrHYeCKOe pACCMOTPEHHE JKMBBIX CHCTEM, €CTECTBEH-
HO, HOJIb3yeTcsi MOHsATUAMU Teopud Hubopmauuu. CymecTBoBaHHE
U pa3BuTHE KJETKH W OpraHu3Ma, ABIAIOLIUXCA OTKPBLITHIMH H
caMoperyJiupyeMblMH cuCTeMaMu, TpeGyeT reHepallud M nepenaun
HHQOpMAIMU 110 KaHanaM NpsAMOfi H o6paTHOH CBA3M.

Teopuss cBfi3u npuMeHsieT KOJHYECTBEHHYIO Mepy yXKe HMelo-
meficas uHbOpMalMy, T. e. Mepy KOJHYECTBA CBEINEHHH, cOLepxKa-
muxcs B HEKOTOPOM coobmenuu. Takas Teopus HccleLyeT crnocoObl
KONMPOBaHUA COOOIIEeHHUs, HCIOMb30BaHHSA U3OLITOUYHOCTH (CM. na-
Jlee), ONTHMH3AlYH, IPEOJOJEHHsT «IIYMOB» U T. [I.

Koauuecrso ungpopmayuu npu sei6ope P, cobuitiii us Py pas-
HOBEpOSITHBIX COOBITHE ONmpeleasieTcs Kak

1=K log Py/P,, (1,53)
rie K — uncinennsil kosdpbunuest. Eciu Py =1, to '
I=Klog P,. (1,54)

Ilpu Takom ompeneneHHH noayuaercs aiJHTHBHOCTb HH(pOpMa-
UMH [pH MepeMHOXEHHH He3aBHCHMBIX BeposaTHOcTed. Tak, pesy.b-
Tat 6pOcaHUA OLHONl WrpaJbHOA KOCTH JaeT KoaudecTso uH(opMa-
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nuu Klog 6, pesysnbrar 6GpocaHusi ABYX KOCTell naer BiRoe 60/b-
mee KoaudectBo uHpopmanuu 2K log6 = Klog36. Ina xosnuue-
CTBEHHBIX pacyeTOB HYXKHO OIpele/]uTb OCHOBAHME JIOTAapUPMOB U
suauenue K. [Tonb3ysch ocuoBaHueM 2 u npuHuMas K = |, uMeeMm

I=1logy Py. (1,55)

Takoe ompenesnenue KosuuecTBa MHPOpPMAUUM OTBeYaeT 3ajauyaM C
HEKOTOPHIM UHC/IOM 7 DAa3jMYHbIX HE3aBUCHMEHIX BHIGODOB, Ka}KJlbIPI
13 KOTOpHIX CBOAMTCS K IBOMYHOM asnbrepHaruse. [Ipu stom Pe=2"
u, cornacuo (1,55),

- I=log,2"=nébur.

Enunnuesi nunpopManuu CAyXUT OOUH OUT, OTBEYAIOUIHI OJHOMY
BHIGOPY M3 NBYX paBHOBEDPOATHHIX BO3MOXHOCTeH (T. e, Pp=2).
Ipu 6pocanun Koctu [ = log, 6 = 2,585 6ur.

CkoabkKo 6uT MHPOpPMAalMH COLEPXKHUT NPOU3BOJALHOE TPEX3HAU-
Hoe gucjo? [leppaa nudpa uMeer 9 pasnuuHbix 3HayeHud — ot |
oo 9, Bropas u TpeTbss — 1o 10 3HadeHut — ot 0 1o 9. Vimeem

[=1og,9 + 2log, 10=2,64 + 2 - 3,32 = 9,28 6ur.

INpunsitoe onpeneneHue uHPOpMANMU COOTBETCTBYET IBOUUYHOH
CHCTeMe HCUHCJIeHHs, B KOTOpOH /11060e UHCJIO 3alMCHIBAETCS B BUAE
creneHefl uncna 2 nocpenctsoM uudp 0 u 1. OxHa necsitTuunas enu-
uuna paet 3,32 6ur, T. e. IBOMYHAN 3alHCh 4uc/aa TpebyeT B cpen-
HeM B 3,32 pasa Gouabllle nudp, ueM necsaTUYHASA.

Ecau ucxonnsie coOblTHS He DaBHOBEpOSiTHH M paclpenéreHue
BepOATHOCTEH 3a/aHo, TO KOJWYeCTBO uHbOpMauuu npu_ Buibope
OHOrO HJM HeCKOJbKHX COOLITMH MeHblle, YeM B Clydyae paBHO-
BepOATHOCTH. 3allaHue paclpellesieHHs BepOsiTHOCTEH O3HAadYaeT Ha-
Juuue HEeKOTOPOH mnpenBapHurelbHoH uHPOpMaUuH O MOJYyYaeMOM
coobimenuu. DTa npelBapuTenbHas wuHHPOpManUa BHUUTAETCS U3
HOJIY4aeMOH.

Jlonycrum, uto uMeercsi coobLIeHUe, conepiKaniee G nocnenosa-
TeNbHHX fYeeK — CKaXkeM, TeKCT u3 ( nocnefoBaTelNbHbIX GYKB.
B kaxpoit u3 G aueek MOXeT HaxoAuTbcs oxHa u3 M GykB (mis
pyccxoro sisika M = 32). B coo6mennn conpepxurca N, Gyks

A, N; 6vkB B 1 1. 1. MMeeum

1=M
G= 2N, .
j=I
BeposTHOCTb MOABJICHUS ,ZIaHHOI/I OyKBH paBHA
p1=N,[G,
npuyem "

M
1§lp1=1-
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O6mee uncino P coobiuenHil, T. e. nocaefoBaTenbHocTel H3 G 6yKkB
M-6yKBEeHHOTO sI3bIKa, PaBHO :

p__0

- -
H Nyt

7=l

Beoasi marypanbuble sorapudMbl, nosydaeM HHOpmauHMio, comep-
- ¥Kaulylocsi B 0OJHOM COOOIIEHHH: .

~1=KlnP=I_{[ln(G!)—]ﬁjlln(N,!)] A~

M
~ K(Gmc-—]f, N,lnzv,),
=]

3necs mpeanoaaraercs, yro G, N;> 1 u npuMenuma TeopeMma
Crapnunra. CirepoBaTtedbHo,

M Nl Nl M
N1 N1
I~ —KG Y, = In"g-=—KG ¥ pInp. (1,56)

i=1 j=i

Mut nonyunan ¢opmyay Illennona. Ilepexoas K ABoHYHOMY oOmpe-
nejieHHI0O HHOOPMALHH, IPHMEM, UTO

K=(n2)™",
Torza

M
I=—G]=21p, log, p;-

Konnuecrso mndopmaunu, npuxoxasmelica Ha oxHy OyKBy, paBHO

M
i=1/G==— 2 plog:p;.

B neficTBHTENbHOCTH HACTOSIIUHH SA3LIKOBHIA TEKCT COAEPKHT
MeHbllee KOJHYECTBO HH(OpManHH, TaK KaK B HeM HMMeloTcs Aoba-
BOUHEIE OfpaHHueHHsi. BeposiTHOCTH NOC/Hen0BaTe]bHOr0 MOsBJICHHSA
6ykB B3aMMOCBsi3aHLI — OHH o6Gpasyior yene Mapkosa, T. e. BeposAr-
HOCTDL NOSIBJICHHS] JaHHOH# GYKBEl 3aBHCHT OT TOro, KakHe OYKBLI efi
npenulecTBOBaJd. Tak, B pycCKOM si3blKe MOSBJIEHHE rJlacHoOH BCe
3a r7acHOM ropasao MeHee BeposITHO, YeM nocie corsacHoi. Jlio-
Gasi KoppenasiiHsi CcOObITHA YMeHblUIaeT KOJHYeCTBO HH(bOpMalHH,
cojepxalieecs B COOOIICHHH O HUX.

Bce #3/0XeHHOe CYMIECTBCHHO AJiSl TEOPHH H NPAKTHKH CBS3H.
Ho rteopus uHdopMaunmn HMeeT H npsiMoe (U3HUECKOE COAepIKa-
nue. Ilopo6Ho KosHuecTBY HHGOPMAIHH, IHTPONHS BblpaKaercs
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Kak Jorapudm TepMOIHHAMHYECKOH BepOSTHOCTH — YHC/Ia MHKDO-
COCTOSIHHH, peasiM3yIONYX JaHHOE MaKpOCOCTOsiHHE, T. €.

S=kInW, (1,57)

rae £ =1,38-10-16 spe-epad—! — nocrosinnas DBosabumana.
Conocrasum ¢opmyanr (1,54) u (1,57). IlpeacraBienue KosH-
uecTBa HHQOpMALHH B BHAE

. I=FkInP (1,58)

N03BOJISIET BHpaXaTb HHOMOpPMAaNHI0 B SHTPONUAHLIX e€LHHHIlAX.
HMeer a4, oanako, 370 peasbHbIl CMBICA? YMeHbUICHHe YHCIa MHUK-
POCOCTOSIHHI CHCTEMbl O3HauaeT yBeJHYEHHe KOJHuYecTBa HHbopma-
UMM O CHCTeMe H OJHOBPEMEHHO YMeHblIeHHe sHTponuu. TakHM 06-
pasoM, HHbopManHs 3KBHBaJEeHTHA HErsHTPONHH — 3HTPONHH CO
3HakoM MuHYyC. [TycTs yHCJI0 MHKpocOcTosiHHM yOniBaeT ot Py po Pi.
KonnuecTBo nosyuaeMmoll npH 3toM HHMpOpMalUHH COCTaBaseT

I=FRlo(Py/P)=S;—S§,,

T. €. | paBHO YMEHDUIEHHIO 3HTDPONHH HJIH YBEJHYEHHIO HET3HTpO-
nuu. Herantponuiinoe tonkoBanHe uHGOpManuy OblIO NpelJOXKeHO
Cuunnapaom [27].

IIpn cMemeHun N, Monekyn rasa | u Ny MoJIeKys rasa 2 HTpO-
nHs ofpasoBaBllefics cMecH Gosiblle IHTPONHH pa3leleHHLIX Fa-
30B Sy Ha BeJIMYHHY SHTPONHH CMelleHHS

AS=S8— Sy=— &N (p/Inp, + p;ln ps) > 0,

rae N'—'N|+N2, p1=N1/(N1+N2) p2-—N2/(N|+N2) 1o
paBHOCHJIPHO YyMEHbINEHHIO KOJIHYECTBA HHC})OpMauHH Ha Ty }Ke Be-
JIHYHHY. 3HaqHT, HCXOoaHasA I/IHCbopMauHﬂ coCTaBJsjia

lo==— kN (p,In p, + py n py).

[TonyuenHoe BoblpaxXeHue cosnagaer ¢ Gopmysaoh Ilennona. Opuu
6uT HHpOpPManHH 3KBHBaJeHTeH kIn2, 1. e. ~10-1¢ ype.2pad—"' —
BeCbMa MaJoH BelHuYHHe.

B TakoMm omnpeneseHuu Her HHuero cy6bekTHBHOro. Iloayuenue
HHpopManHH o (H3uuecKOH cHcTeMe Tpebyer peanbHbix (H3Hue-
CKHX Bo3deHCTBHH Ha Hee. Heab3si mosayunTh HHbOpMaLHIO O cOOL-
THAX B aavabaTHYeCKH H30JMpOBaHHOH cHcTeMe. JI060H omwlT,
Jalolki HHpopManHio 0 HEKOTOPOH CHCTeMe, NPHBOAMT K YBEsaH-
YEHHIO 3HTPOMHH CHCTEMbl HJIH ee OKPYXKeHHsi, NpHYeM, B COOTBET-
CTBHH CO BTOPLIM Haua/JOM, 3TO yBeJHYEHHe SHTPONMH BCerga mpe-
BHIUIaeT KOJHYECTBO MOJYUYeHHOH nudopmanud. Uudbopmanus onna-
uhBaeTCs 3HTPOMNUEH, TaK Kak HaOJIONeHHe CBsI3aHO C YBeJHUEHHEM
SHTPONHH, ¢ HeOOPATHMBIM NIPOLECCOM.

Kunxoct obnamaer Oosbluell 3HTPONHEH, YeM KPHCTAMJ, Tak
KaK ee COCTOSIHHE MOXeT OLITb peajiu30BaHO OONLLIHM YHCIOM CHo-
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co60B pacipejencHus MOJEKYJ, YeM COCTOsSIHHe Kpicraanaa. Ilpu
KPHCTa/NJH3alMH XHAKOCTH MBI mojJyuaeM HHOpManHio o pacno-
JIOKEHUH MOJEKYJ B y3JiaX KpHcTa/nHueckoll pemerkd. JKuakocTb
HYXHO OXJaJHTb, YTO HEBO3MOXHO B agHabGaTHYeCKOM mpouecce.
Hns ee oxsaxaeHHs HeoOXOAHM XOJOAHJLHHK, TeMmlepaTypa H
SHTPONHS KOTOpOro G6yayT BO3pacTaTh. BO3pacTaHHe SHTPOHHH XO-
JIONWJIbHHKA IIPEBBICHT HOJydaeMmylo HHQopMalHi0 O KPHCTalle,
BBIPaXKEHHYIO B SHTPONHAHLIX eAHHHIIAX.

AHanrusupysi BTOpOe Hauaslo TepMOmMHaMHKH, Maxcsenn mnpep-
J0XuaA GaHTacTHYECKHH MbicAeHHbI onbiT. Ilpepcrasum cebe co-
CyH C rasoM, pas/e/ieHHLIA Ha pBe 4acTH NeperopoiKol ¢ asepuef.
Heepueit ynpasasier «aemMoH», HaXOAsIIMHCS B OJHOH TMOJIOBHHE
cocypa. OH nponyckaeT B CBOIO NOJOBHHY GbICTpble MOJEKYJAbl U
BbiMycKaer H3 Hee MenJieHHble. B pe3yiabraTe BO3HHKAaeT pas3HOCTD
TeMnepaTyp MeXAy ABYMs NMOJOBHHAMY COCYAa, YTO NPOTHBOPEUHT
BTOPOMY Hauajy TepMOAHHAMHKH, TaK Kak AEMOH He 3aTpPayHBaeT
HHKAKOH HepTUH.

Bpuaniosn paccMmorpes 3TOT NAPajOKC ¢ NO3HIHH TEOpHH HH-
dopmanuu {28]. Ons toro uyro6bl YBHAETb MOJEKYJTY, AEMOH AOJ-
XeH ee OCBEeTHTL, T. €. pacnojaraTb HCTOYHHKOM H3/JYuYeHHs, HE
HaxopsiIUMCsl B PaBHOBECHH C OKpyXalomell cpepoit. Takofi HcTou-
HHK HMeeT MEHBbUIYI0 3HTPONHIO, YeM Cpena, T. €. o6jagaer HErsH-
TpPonHeH, KOTOpYl0 neMOH npeppaimiaer B umHGopmanuo. [loayuen-
Hasg HHOpManMs HCHONbL3YeTcsi AJsi [OHHKEHHsi IHTPOIHH rasa,
T. € 151 yBeJAHYCHHS HersHTPONHH. PacieT NOJAHOrO H3MEHEHHS
SHTPONHH [OKAa3blBaeT, YTO JHTPONHsA CHCTEMBI B [eJoM (ra3 H
HCTOUHHK CBeTa) He YMEHbUIHTCH, a BO3PacTeT, H, CJAen0BaTeJbHO,
BTOpPO€ Hauaso ClpaBenJsiHBO.

Kak yxe rosopuiaoch (ctp. 16), Dabsaccep yrsepxaas, uTO
pasBHTHE MHOrOKJAETOYHOFO OpFraHH3Ma H3 3HFOTH HECOBMECTHMO
¢ 3akoHaMH ¢u3nkn. OH CuHTa] BO3pacTaHHe 3amnaca HHMOpMaUHH
npH MopdoreHese, npH pocTe OpraHusMa, «GHOTOHHBIM®. DTH npen-
cTapJeHHsd 06 snureHe3e B Pa3BHTHH NPOTHBOCTOAT KOHHIENIHH
npedopmH3Ma, COrMIacHO KOTOPOH BCs MHopManus o Gyaymem op-
raHu3Me yXKe 3aK/l0ueHa B 3HIOTE.

OteHdTH KONHYeCTBO HHPOpPMALHH, cOopeplKalleecss B KaeTKe H
B OpraHuaMe, TpyaHo. MoxHo cuHMTaTh, 4To HHpopMauusa (T. . ymo-
pALoYeHHOCTb), o6Gecnednpalomass OGHOMOTHYECKYI0 (YHKUHOHAMID-
HOCTb, HOJIHOCTLIO oOmpexe/sieTcss aToMHON cTpykrtypoil [29, 30}
Hankos u Kacriep ouennnd koiauuectso uubopmauuu, Tpebyemoe
Ijas orbopa ogHOro aToma M3 Bcero HaGopa aTOMOB B KJeTKe H
SajaHHa ero MOJOXKEHHS C TOYHOCTbIO, ONpene/iseMoil TenJOBLIMH
KoseGaHusimH npH Temneparype tesa [30]. ITo ux omeHke Ha OgHH
aToMm npuxoaHutcs 24,5 6ur, wa oaHy knaerky Esherichia coli — no-
psgka 10'© 6ur, Ha OmHY B3HIOTY MJIEKOMHTAOUIEro — IopsgKa
10' 6ur, Ha uenopeueckHuii opraHusm — nopsinka 10% 6ur (r. e,

2 M. B. BoabkeHwTtelin
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10° ape/epad ~24 Kaafzpad B suTponuiiHoit mepe). Ecau cudraThb
3TH pacyeTbl HMEWOWHMH peasbHbIl CMBICA, TO, HECOMHEHHO,
Iy = lopr > Iy = I;. Dib3accep CUUTAET HENOCTYHOHHIM (H3HUe-
CKOMY TOHMMAaHHIO BO3pacTaHHe KoJuuectBa uHbopmanuu ¢ I; mo
I, T. e. cooTBeTcTBYIOLYIO yOBIIbL 3HTpOnUH. OnHAKO B ZeHCTBHTENb-
HOCTH 3€Cb HET TPYAHOCTH.

H3amenenue KosuuecTBa HHQOpPMAUHMH B OTKPLITOH CHCTEME MO-
KHO NpPEACTaBUTb B BHAE, Mogo6HOM Bolpaxenuio (1,16),

Al =AJ -+ Al

Ynen Ail << 0 Bhipaxkaer ymeHblleHHe I BeJIeACTBME BHYTPEHHHX
ApoieccoB, Ausi Kotopeix A;S > 0. B passuBaloumiemcsi opraHusme
A > 0. Umeem

Ly=1I,+AJ+ A,

Tak kak Iy > I;, oueBupno, uto A > I, —|A;l|. Hudopmanus
yepnaeTcsl OTKPLITOH CHCTEMOH M3 OKpyXaloulle#d - cpeibl, 3HTPOIHSA
KoTopoli Bo3pacraer. Opranusm, pacTyumuii H3 3uroTH, NopobeH B
9TOM CMBICJIE KDHCTAJNy, pacTylieMy H3 3apoibllla, NUMEIEHHOro
B HachlIleHHBIH pacTBOp. B o6oux ciayuasx BospacraHHe yHopsijo-
YeHHOCTH, BO3pacTaHHe KosuuecTBa uH(bOpManHu, nepeKpbLlBaeTCs
yBeJIHUeHHeM 3HTPONHH OKpyXKamowe# cpeasl — XOJOZHJIbLHHKA NPH
Kpucranansanun. Konuennusi db3accepa BHTATHCTHYHA; HESABHLIM
obpasom mnpeanosaraercs HecoOsiogeHHe BTOPOrO Hayasna B XHBOH
npupoge. Pasen, nmogBepriiufi KpHTHKe Hped Dib3accepa, CUHTAET,
4TO BO BCeX KJeTKax OpraHH3Ma COAEpPKHTCH OfHA H Ta Xe IeHe-
THUecKasd MHbopmauus, PasBHTue opraHH3Ma O3HauaeT He yBeJH-
yeHHe KoNndecTBa HHGOpMAIHH, HO YBeJHUYeHHe H3OBLITOYHOCTH, T. €.
MHOroKpaTHOoe ee nosropenHe [31]. PaBen TpaKTyeT SHroTy Kak
KaHaJ CBSI3H, HPHYEM pOZUTENLCKHE OpPraHu3MBl CJIYXaT HCTOUHH-
KoM HHO)OpMAIHH, a BHIpACTAIOIUHH OpPraHH3M — e€ MPHEMHHKOM.
PassurHe cBOuTCs K AeKogHpoBanuio HHopMauuu. PaBen Hcxo-
JAUT H3 BO3MOXHOCTH abCOMIOTHON OLEHKH KOJHuYecTBa HHboOpMa-
IIHH B 3HroTe H opraHusme. B nelCTBHTEJNLHOCTH, KaK MOKasaJ
Antep [32] (cm. Takxke [33, 57]), Takas oneHKa BCerna OTHOCHTENbs
Ha H ycaosHa. ToXOecTBO reHOB B KJETKax opraHH3Ma HE O3Hauaer
u306blTouHOCTH. Pa3BuTHe ecTb pe3ysbTaT B3aHMOLCHCTBHs pas3jiHy-
HbIX uyacTefi >MOpHOHa, uHQOpMAUMS COEEPKHTCS HE TOJLKO B
XpOMocOMax, HO H BO BCeX BHYTPH- H MEXKKJETOUHBIX B3aHMOOTHO-
wennsx. Konnenuuu npedhopmMusma u sUHreHesa B CYIWHOCTH HEMpH-
rOAHBI MJIS ONHCAHHS DASBUTHS, KOTOPOE HeJb3ss CBECTH K YBeJH-
YeHHIO MJIH COXpaHEHHIO KoJuuecTBa uHdOpmanuH. 3afaiya COCTOHT
He B TaKOM ONHCaHHM, HO B BLISICHEHHH CYIIHOCTH Pa3BHTHS, €ro
tu3nueckoll npuponbl, €10 aTOMHO-MOJIEKYJISIPHEIX OCHOB.
Hudopmanuornble NOAXOABI, OnepHpPYIOINHE HNOHATHEM KOJHYe-
crea HHpopmanny, cyHleCTBEHHH B TEOpeTHYeCKOH GHOMOrHH H GHO-
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tdu3uKe He NMOTOMY, YTO OHH peUIAlOT KOHTPOBep3y lipebopMHIM—
3MHreHes, B CYITHOCTH JHUIEHHYIO copep:xaHHa. VX cMmuica B apy-
roM. Bo-nepBrix, nepeson 6uoJOrHUeCKHX KOHIENIHUN Ha SI3LIK Teo-
puH HHGbOpPMaLHU NO3BOJSIET ClenaTh 3TH KOHIEeNHH 6osiee sICHLIMH
H CTPOFHMH H BJOXHTL B HHX HOBOe coaepXaHue. Takyio pabory
nposen I[lIMancrayses, packpblBIIHA HeKOoTophble HHGOpPMaLHOHHLIE
acneKThbl BOJIONHOHHOM Teopul [34, 35]. Bo-Brophix, HccnenoBauHe
KJIETKH, OPFraHH3Ma KaK CJIOXKHOH caMOperyJiHpyeMoO# CHCTeMbl Tpe-
6yeT HHQOPMAIHOHHOrO MOAXO04A, NMOCKOJbKY YIpaBleHHE, Peryis-
IHsl, OCYIECTBJACTCS [OCPEACTBOM NPSIMBIX H oOpaTHBIX HH$opMa-
IHOHHLIX MMOTOKOB. 3ajgaua OHOQH3HKH B 3TOH OGJACTH COCTOHT
B BEISICHEHHH MAaTe€PHaJbHOH HPHPOAB 3arlacaHusi, KOAHPOBaHHUs,
nepejaun M peneniud HHGOpMalHH B XKHBBIX cHcTeMax. [Ipobnema
FeHeTHYECKOro Kopa (cM. HuXe ri. 9) HMeer sicHbIfi HHYOpMAHOH-
HBT cMbici. Bompochl o KomHuecTBe remeTydeckoét HH(OpManHH,
konupyemoii B Mosekynax HHK, o nomexoycroiiuuBocTu Koma, 0
MexaHH3MaX peasiu3auud HHPOPMAIHOHHON NpOrpaMMEl BNOJHE CO-
IepXaTesbHbl.

Nudopmanus B opranusMe nepepaercsi MOJEKyJIaMH M HOHaMH,
OHa HMeeT XMMHuYeCKyio npupoay. Peuenuus HHGOPMALHH CBOLUTCH
K y3HaBaHHIO. MOJIEKY/Jl MOQJIEKYyJIaMH, OHa ONpenessieTcss HX B3aHMO-
nelicTBuAMH. MIMEHHO B TaKOM CMEIC/Ie OpraHH3M eCTb XHMHuecKas
Mall¥Ha, H B 3TOM €0 OTJHuYHE OT «pOOOTOB», CO3LAHHBIX PYKaMH
yesJOBeKa. B coBpeMeHHBIX KHOEepHEeTHUECKHX YCTPOHCTBAxX CHrHAJIEI
HMEIOT JIeKTPHUYECKYIO WJIH MAarHHTHYIO IPHPOAY, B OPraHH3Me CHI-
HajJlaMH CaAy*aT MOJEKYJHI.

Kacriaep BBen B paccMOoTpeHHe MOJeKyAsApHOH uHoOpManuH
npuHIHN curHaType [29]. BsaumopeficTBue MOJeKysn osHauaeT me-
penauy nndopmanuu. Ilpu sroM oOBIuHO nepepaercs He BcA HHGDOP-
MalnHs, coaepxaliasics B MoJeKyJae, HO JHIIL HEKOTOpas €€ yacTb,
umenyemas cuenatypod. CHrHaTYpOl MOJEeKYJbl ClYXaT Te ee 0co-
GenuocrtH, 6Gaarogapsi KOTOPHIM OHA Y4aCTBYeT B JaHHON peEakiiHH.
TMousiTHs1 ONHO3HAYHOCTH H MHOTO3HAUHOCTH MOJIEKYJSIDHBIX CHTHA-
TYp, HaleXHOCTH HX OeHCTBHA HMeIoT peaibHBI (u3HUecKHi
CMBICJ.

Besikas nepepaua uHdOpManMu He HAeanbHa — B X0le Nepenau
NMPOHCXOAHT YaCTHYHOe paspylleHve HHQopMauHd BCIEACTBHE MI0-
Mex #am omu6Gok. Takwe momMexH HIH OMHOKH Ha3LIBAIOTCA Wy-
manu. PaccMoTpuM nepepauy reHernueckoll nHopmamuu (cM. [36]).

KosnuecTBo HHGOpMAalUHH B FEHETHUYSCKOM COOOLIEHHH pPaBHO

I < 10 - Im
ruge Io—-PICXO,U,HOe KOJINUECTBO PIHq)OpMaL[PIPI, In—«lUyMOBbIe» no-
TEePH BCAEACTBHE omnOoOK B noponecce yaBOCHHsA XPOMOCOM B 3apo-

IBIEBOH HIH COMaTHYeCKOH KJIETKaxX, a TakKe OWHOOK B peuen-
LHH FeHeTHUYeCKOoi HHpOpMaUHH, T, €. B cHHTe3e OesKa (CM. HHXKe

2*
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ra. 9). I, MOXHO BHPA3HTb Yepes BEPOSITHOCTL NPOUTEHHS] HJH Ie-
pexona or «OyKBHI» copTa [ K «OyKBe» copTa j (KOLMPOBaHHE), KO-
TOpYI0 Mbl 0GO3HAUHM Hepe3 pi(j). BeposaTHocTh noABIEHHST «OYK-
BLI» [ o6o3HaunM uepe3 p{(i). Torna

I=1I+ tZ] p (V) p; (i) logy pi (/).

JonycruM, 4To Ha TFeHETHYECKYI0 CHCTEMY OKasLIBaeTCAa HEKOTOPOe
BO3IelicTBHe, XapakTepusyeMoe Mepol A. Hampumep, A ectb A03a
HOHH3HpYlollero uaayueHus. Hmeem

@ =ome N{p0 Tt o0 npi() P

+
+mmmm0)pmy

IIpoussonHas d//d) Bospacraer 10 OGCKOHCYHOCTH 3a CYET BTO-
poro ujeHa B npaBoi 4acTH ypaBHeHHs, ecad p(f) H dp;(j)/dA or-
JHYHE OT HYJsS,, a OfHa M3 BeposiTHocTeH p;(j) cTpemHTCs K HYJIIO.

Tak Kak

TO B HAeaJbHOM cJyuae, Koraa ofHa H3 BeawuHH p;(j) = I, octans-
Hpe paBHH Hyao. OTciopa caenyet dl/dh—- oo, H cHCTeMa OKa3Hl-
BAeTCsl HEYCTOMUHBOH. DTo O3HAYaeT, YTO HEYCTOHYHBA CHCTEMa, CO-
CTOSIIIIAS M3 COBOKYNHOCTH OPraHM3MOB, COAEpPXKAllHX TOXJIECTBEH-
HHle FeHbl. B peasnbHOH COBOKYIHOCTH ZOJIXKEH OHITH IIYM, T. €. FeHe-
THYECKHE COOOIIEHHs B Pa3HBIX H3OTEHHHIX OPTaHH3IMAX HEe TOXe-
CTBEHHBI APYT APYry. B HMX no/KHH BOSHHKATH MyTauuH. Corsiac-
no npunnuny Jaxkosa {30}, onTHMYM, XOCTHraeMBIH eCTeCTBEHHBIM
oT6opoM, BOBCe He O3HaydeT CO3/laHHA HpeanbHOH cHCTeMH Ge3
wymoB. Ilpu nepemaue coobuienuss Oopb6a ¢ UIymMaMH NIpOH3-
BOLUTCSA MOCpencTBOM H36HbToyHOH HHpopmanuu. Tax, Tepmsiumii
fencTsHe Kopalab MHOrokpatHo nepegaer cHrHald SOS, urobm
YBEJHYHTh BepOsAITHOCTh ero peuenunu. Ilpuunun JlankoBa yreep-
KJAAeT, YTO OINTHMAaJbHOE KOJHYeCTBO H3OHITOYHOH HHOpOPMAUUH B
3BOJIIOLHH BHIA H 0cOOH DPaBHO He TOMY KOJIHYECTBY, KOTOPOe YHH-
YTOXaeT Bce OMIMOKH, HO TOMY, KOTOPOe MHHHMHBHDYET CyMMy
CTOHMOCTH OHIHOOK H CTOHMOCTH HX HCTIP aBJICHHS. Honyckaercst
CTOJIBKO OWHOOK, CKOJILKO COBMECTHMO C HAJbHEHUIHM CYILECTBO-
BAaHHEM, H HUCIIOJb3YeTCs MHHHMAJIbHOE KOJHYECTBO H3GLITOYHON HH-
q)opmamm. TeM caMBIM JOCTHraeTcsi HeKoe CTallHOHaPHOE COCTOsIHHE,
ItH coobpaxeHHss MOXKHO, OUeBHAHO, chOPMY/IHPOBATh HA SA3LIKE
TepMOIHHAMHKH, NEepel/is K SHTPONHIHOH Mepe HHPOPMALLHH.
CkasaHHBM, B o0leM, HCUEPNHBAIOTCS BO3MOXHOCTH TEOPHH
HudOpMannH, onepHpyOLed TOJALKO MOHSITHEM 00 €€ KOJHuYecTBe.
OueBH/IHO, M3 ageKBATHOCTH KOJHYeCcTBA HHPOPMALHH H HET3HTPO-
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IMHH CJAEAYeT, YTO HpH OObACHEHHH OHOJIOTHUECKHX ‘NPOLEcCoB -Io-
HSITHE KoJIHuecTBa HH(popManHH He MoXeT naTb OOJblilero, ueM
MOHSITHE SHTPOIHH. 37eCb He paccMaTpHBaercs reHepanus Hubop-
MalHH M ee HHCTPYKTHpYOllee 3HaueHHe, ONnpefessiollee Ty HJIH
HHYI0 OHOJIOTHUEcKY0 (YHKOHIO HOCHTeNs HHbopMaunuH. Ilpu Hc-
CIeNOBAaHNH Da3BHBAOIIEHCS H 3BOMIOLHOHHPYIOMIEH CHCTEMBI He-
OGXOZHMO BBECTH IOHSITHE YEHHOCTU UH@POpmayuu A5 peajH3alHH
KOHKPETHOrO IIpoliecca, 3KBHBAJEHTHOE ee INporpaMMHpYIONIEMY,
HHCTPYKTHpYIOlleMYy, 3HaueHHo0. llennocts nHGOpManuH Bhipaxaer
ee coieplKaHHe, TOFda KakK KOJHYECTBO HHGMDOPMAIHH HE HMEET OT-
HOlIeHHS] K ee copepxanuoo. CoaepXaHHe MOXKHO OIEGHHTDL JIHILD
MPHMEHHTEILHO K ONpeneseHHLM (H3HUECKHM NpOoLeccaM.

Ditren BepBLIe NPEANPHHAJ NONLITKY AaTh KOJHUECTBEHHOe H-
3HUECKOE ONpefeeHHe HeHHOCTH HHOOPMAanMH, coaepKaieics B
Guosornueckn (YHKOHOHAJLHBIX MAKPOMOJIEKYJIax B Mponecce HX
ecrecrBenHoro orbopa [13]. Cesekrusnan yenHocTs no DHreHy ecrtb
Ge3pa3MepHBIl KHHeTHUECKHH nNapaMeTp, XapaKTepH3yolHi aBTo-
KaTaJHTHUECKHH CHHTE3 MaKPOMOJIEKYJSIDHLIX IeNeH, KOTOpbH- npo-
HCXOAHT 3a CUeT Lemefl ¢ MeHblleH MeHHOCTbIO, MOABEPTaOIHXCA
necrpykunH. Ilpomecc mpoTekaeT B CTalMOHApHON OTKPBITOH CH-
cTeMe, Aajekoll oT paBHOBecHsi. TeopHs DifireHa coryacyercs ¢ Teo-
pHell BO3HMKHOBEHHS AWUCCHIATHBHLIX CTPYKTYp IIpHroxuHa H
I'nancpopta u onHchlBaetT HeKHH Hava/bHBEIH 3Tan gOoOHOJIOTHYECKOM
3BOJIIOLHH. '

Teopus Diirena, nMeromas BaXHOEe 3HaueHHe A5 OUODH3IHKH,
OCHOBLIBA€TCs Ha peasbHBIX CBOHCTBAX GHOJNIOFHYECKHX MAaKpPOMO-
Aekya. HManoxeHne, aHajgu3, yTOuHEeHHe H pajbHelllee pasBHTHE
3TOH TEOPHH BO3MOXHLI JHIIL MOCTE AETAJbLHONO O3HAKOMJIEHHSI C
6HOJIOTHUECKHMH MakKpomosekyinamH. OO6cyxnenHe TeopHH ODiireHa
BBIXOAHT 32 PAMKH 3TOH KHHTH.

§ 1.5. KOONEPATHBHOCTb

IMocrpoenne HU3NKH XKHUBLIX CHCTeM TpebyeT HCCIeROBaHUsA
cBOeo6pa3HbIX MHKPOCKOMHUECKHX, aTOMHO-MOJEKY/ISIPHBIX CBOHCTB,

KieTka, opranH3M — reTepoTeHHbIe KOHJAEHCHPOBaHHEE CHCTe-
MbI, MIOCTPOEHHBIE H3 KBa3HKDHCTANJHUECKHX Tes (HAaZMOJEKYJsp-
HBIE CTPYKTYpbLl) H XHAKOCTEH, M3 OOJBIIHX H MaJbiX MOJEKYJ.
HaamosexynsipHble CTPYKTYPH B OpraHH3Me BBLICOKOYIOPSIAOYEHK H
NpeacTaBIaoT coG0H MPEHMYUIECTBEHHO JHHeHHbe H ABYMepHbE
eucTeMbl. B kauecTBe JIHHEHHBIX CHCTEM yKaxeM Ha MHODHOPHIIY
MLIIIIBI, aKCOH HEPBHOH KJETKH, YCJIOBHO ABYMEPHEIX — pa3J/IHUHble
KJeTOUHbLIe H BHYTPHKJETOUHbIe MeMOpaHnol, B-bopMbl GENKOBHIX
cTpyrTyp. ['0BOpPSA O KBA3HKPHCTA/VIHYHOCTH TAKOFO POAA CTPYKTYP;
Mbl HM€eM B BHAY HMEHHO HX BHICOKYIO YHOPSIZOYEHHOCTb, BBIpa-
KaloIWylocs B psiie Cjyyaes B NEPHOAMYHOCTH CTpOeHHs. Bmecre





