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HPEJIUCIIOBHE PEJARTOPA

Nvma Mamdpema Oifirema, mHocTpaHHOro dYileHa AERa-
nemun Hayr CCCP, xopommo usBecTHO COBETCHKOMY UYHTA-
TeJq. Jiiren 6w yrocroen HoGeneBcroil 1mpeMHH 3a
cosjjaHue A pazpadoTKy HOBBIX MeTOHOB XHMHnJIecKoil KH-
HEeTHKH — pPeJIaKCaiiIoHHBIX MeTOHOB. B mociaenHee peca-
THJIeTHe HaydYHadA JdedTeJIbHOCTh  JiireHa IDOCBAINEHA
PYHOAMEHTANTBEBIM BOOpocaM [[O0OHOJIOTHIECKON U OHOJO-
TUYeCKOH B5BOJIOIINII, BOIPOCAM BO3HHKHOBEHHS I1I pas3BI-
THA KH2HI Ha 3emiae. PaHee Ha pyccnoM AsbIke OBLIH
ONIyOMIIKOBAHLKI HepBasa padora JdiireHa, TPAKTYIOHIAA BTH
Boopockl [1], m ee cikaroe maioxenue [2]. B mammoit
KHIITe, HaOOHCAHHOI JHATEeHOM BMecTe C ero CcOTpyaHuieil
Pyrxunsny Burxknep, olbcy:raaroresa Te ke npobraemsl. B or-
amame or pador [1, 2] smecs He npuBOAYMTCA MaTeMaTH-
YeCKHUH (popMajiiI3M TeopHH CaMOOPraHUIaIHi OHnoJorigde-
CRI (PYHEHUOHATLHBIX MAaKPOMOJEeKYJ, HO paerca JIHIODL
KadeCTBeHHOE oOmncaHume »Toir Teopum. OTHOocaAmueca =
HeHll TOHKIIE M CJIOMKHBIE BONPOCHI OPOAHAJN3HPOBAHBI HA
OCHOBe HTPOBBIX MOIedeil ¢ HOpOBJeYeHHEeM IMOHATHI COB-
peMeHHoH Teopmn mHopMmanun. B jpansmeiimmem Jiirem 1
BuErkiaep nocBATEIR OO0IIMPHYIO MoHorpaduio NOpIrMeHe-
HARAM TEOPHH TP B OHOJOTWH WU coljuotgorun |3].

06 nrposoit mopmexn pazssuBaromeiica llpupomsr mmcaxa
y:re 'ére B 1809 r.: «IllpencraBere cebe mpupoay, xoropas
KaK OBI CTOMT Yy HUIGPHOTrO CTOJA ¥ HEeYCTAHHO BBIKDHKI-
BaeT: au double! (yasaumsamn! — M. B.), 7. e. moanayscs
Ve BBINTPAHHBIM, CYACTIAHBO, M0 OeCKOHETHOCTH IIPOIOI-
;RaeT Hrpy CHKBO3B Bee 00JacTH CBOEHl OesATEdBHOCTH.
KRaMmens, muBOoTHOE, pacTeHHe — BCe TOCJHe TaKHX cUacT-
JIBBIX XOA0B IHOCTOAHHO CHOBa HNAeT Ha CTaBKY, O KTO
aHaeT, He HABJAETCHA HH Bechk dYeJIOBEK, B CBOIO odepels,
TOJABKO CTABKOM Ha BEICIOYIO HedbP» (murmpyercs mo [4]).
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Tére mo cyniecTBY yKasaJi B 3TuUX CJIOBAX HaA TO, 4TO YIRe
BOZHHKIIAA WH@OpMAIHA MOKeT COXPaHAThCA B XoIOe
TajdbHemrero pasBHUTHA.

HUrper, Mopgedupymolline ABJIeHNA RHU3HI, ONHCAHHE B
KHHTE IOOHYJIAPHO, APKO H yGexureabHO. OIHaKO B mIejoM
MalleHbKasAg HKHU RKa Jirema u Baurnmep Tpebyer or uu-
raTelIsi CePbLEe3HBIX yCHIAU#A. B Hen 3aTpOHYTHI — 3a9ACTYIO
OerJio — OYeHb BarRHBLIE BOHPOCH! ECTECTBO3HAHHOA, HMelo-
(e B ROHeYHOM cueTe ®m oldmedunocodcroe s3HadeHUe.
Yuraa 97y KEMKKY, HYRHO PasMbINUIATH, IpHIeM He o0a-
3aTeJBbHO BO BCEeM COTJIAIIATBCS C aBTOPOM,

3agoaro po OJiireHa caMOOPraHH2amuIo JHOIOTIYecKUX
MaKpoMoaerynx paccmarpuBalx HKaermep [5]. Illsmernso
Racraep BIepBhie OTMETH pasjiddie MeIOy BO3HHKHO-
perneM wupaH@OpPMANMHA M BHIABJIeHHEM Yyike HMewIlmeics
uH@OpuaunH M3 MAaCKHPYIOIHIX ¢e LIYMOB, Oqun;(Ho qaTOo
I OIOJOTHI CYUIECTBEHHO H TO, H Apyroe.

Mo:kHO omeHHNTH KOIHMYecTBO HUHGOPMANHUI, cojep:ka-
mieecsd B Moneryne JIHK nnu maxe B oprasnsMe B HeJloM.
Taxnme omeERHM mMerorca B pabGore Ractnepa [5] u B mo-
norpaduua biomerdgenasma [6]. Oxgmaxo, xax 06 stoM
FOBOPITCHA W B JAaHHOHM KHure, AJA OHOJOTHH CYUIeCcTBEHHA
He CTOJBKO KOJHYecTBEHHAH, CHOJBKO KadecTBEeHHasA Xa-
parTepucTHKa nHE@OpMAanuu — ee IeHHOCTh. BIepBble =Ha
»10 yrasaa IIumagesrayseH B cBOeM HOCMEpDPTHO H3TaAHHOM
trpyae [7]. IIpoGrnema memHOocTm wEdGOpMamuH HeOocpex-
CTBEHHO CBfA3aHA C pernennueid mHGOpMANuH — HeHHOCTH
MOJRET OIIPeNneIATLCA TONBKO IO HOCHEACTBUAM pereIiin.
TeM caMbBIM BO3MOKHO JUIOb YCIOBHOE, OTHOCHUTEJBHOE
ompepnelieHNe 1eHHOCTIH. MOo:KHo onpefieluth IeHHOCTH
sjeMeéHTa HWHMOPMAIMOHHOrO cOO0MmMEeHUsI KaK CTelleHb ero
"HesaMeHaMocTH. Pan darkTtoB cBHAEeTeILCTBYET O TOM, UITO
HeHHOCThL WNH@OPMANHYU, OoIpeJeileAHadA TaKHEM o00pasoM,
BO3pacTaeT B Xoxe OHOJOIHYeCKOro pa3BHTHA — H B pu-
ToreHese, W B oHToremese. Bompocnl menmocto mHpOpMa-
UM B CBA3H ¢ OWoOJoTHeill paccMoTrpeHbl B paGorax [8-—
10]. B kmure [10] comep:kRuTca TaKyke HIJOKeHIEe I KpH-
THYeCKHI aHaJH3 Teopuw Jiirena. ’

Teopusi sra — KpymHoe colblTHe B HayKe., Jired pas-
padoran comep;KarejIbHYIO MOIelh A0OHMOIOrm9ecroil 3BoO-
JTIOUHA, MO3BOJAIYIO MHOHATH BO3HHKHOBEHHE INOPANKA
hz O6ecmopsanka. aa srToit Molenm He morpefoBajuchk Ka-
Kne-JIn0o HOBBIe (H3IHIECKIe TPWHHOIIB — ViKe yCTaHOD-
JeHHBIe DOOHATHA  (DHU2OKA W TeopHi HHPOPMALUH
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OKA3BIBAIOTCA MOCTATOYIRIMH NJS MOJLNIIPOBATHA H, TEM
caMBIM, HOAUMANUA (DYHIaMCHTAJLHBIX OH0JOorHdecKHuX
nponeccos. RNomeumo, Jirenm pajfex oOT MBICAT, YTO HIpeJ-
JOKeHHAsA UM MOJeJdb BOCOPOII3ROAUT MeiflCTBIITEIbLHBIE
cOOBITHA, UPOHCXOAHBINTE Ha J3eMiae, Korma Ha HEH 3a-
POxRIAIACE KRHA3HBb. Jagada MOAEJbHOII TeopHH Jiirega
COCTOHT B JAPYILOM — B TOM, 9TOOBI NOKAa3aTh BO3MOKHOCTH
caMOOpraHm3annnm MaTepHu Ha OCHOBE CYI[ecTBYIOHIHX
OPHHIEHOOB (PH3UKI. JTa 3ajada pelrena JireHom. WHIR-
Ka, IOpejJjaracMas BHHMAHWIO YHTAaTeJ A, Talie CIHIYHUT
BRJIAJIOM B pelieHNe 3TON 3aJadH.

noclegHEee BpeMsa JireH oNyOJImMKOBAJI «TPHJIIOTHIOY,
OOCBAMIEAHYI0 NallbHEHIIeMy PpAa3BUTHI0 TEOPHH II HA3BI-
raeMyo «l'mmepoura, Ilpumnorn ecrecTBerHHOIT camMoopra-
nzamum» [12, 13]. IyGamxamua sta 3aBepllieHa JIHIUDL
HenaBHO. B nByX oOmMHEPHBIX cooOmMeRNAX OOMCAHBI IH-
TepecHbIe pe3yiabrarhkl. IlpnBoaEM HX KpaTKoe coJleprRaHNEe.

1. Mumenbio orfopa m 3BOJIOONH ABJSeTCA KBa3UBH/I,
npeIcTaBJIeHHBIA paclupefeledmeM TreHOTHIIYECKI Poji-
CTBEHHBIX pPeIIUIUPyeMbIX eNHMHIIX. B meHTpe 3TOro pac-
npemgeleHnA HaXOMUTCA Konmsa (OJAU BBIPOKOeHHBIN Habop
KOOHiI), orBegamwImiad (QeHOTHOYy ¢ MaKCHMAJIbHOW CeJleR-
THBHOU IIeHHOCTHLIO.

- 2. Copepmanrre madopManman B 5TOIl rJaaBHOH RoOHI,
BEIpa:ReHHOe YTIICJAOM CHMBOJNOB (HYKJEOTHAOB), HIpPUXO-
OAIIMCA HA pPeNInupyeMyl0 eamHany, OrpasgugdeHOo.
llpeBrIrizerme 3TOro mOpoOra copep:KaHHA WHOOPMAaIHIT
npuBe;ieT K Katacrpode, T. e. K pacmangy #pHDoOpMamuI
BCJIeICTBHE HOOCTOAHHOTD HAKOIIJICHHS OIIIOOH.

3. Hdaa mocTumenus ycTod9IlBOTO KoJaMdecTna IHEOP-
MAanIiln, OTBEYaoNier0 HECKOJBKHM TBICAEAM HYKJICOTIIHOB,
BeoOXOaMMa BBICOKOpazBUTadA CcHCTeMa dQepMeHTaTHBHON
penanramun. HecKonbRuIX THICSY HYRJISOTHIOB JOCTATOYHO
T4 KOAAPOBAHWSA HECKONBKHAX MOIeRYJ O0eJIKOB, Kak O TOAM
cBlieTensbeTBYIOT coBpemenHiie PHHR-parm. Qursnuecnme
CBOIICTBA, NPUCYyMIMe HYKIEHHOBEIM KHCJIOTAM, NOTYCKAT
BOCIIPOH3BOANMOe HAKOIJeEWe WHOOPMAaNHHM HOpPSIIKA HEe
Gostee, vem 50—100 BYKRICOTHIOB.

4., g xapakTepHCTHRH 0cof60ro RIacca CaMopeIIH-
OUPYeMBIX PEeaKHUOHHBIX ceTell, r’muepnuKIoB, NpHUMeHH-
MEI ToIIodormdecKne MmeTonsl. CBoficTBa THUIEPIRKJIOB OKa-
BBIBAIOTCHA  JOCTATOYHBIMII Q[IA YCTOWIMBOR WHTerpaiun
mH@opManyum, comen:kameiica BO MHOrAX CAMOpenIHOADY-
eMEBIX ejHHETIaX.
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5. 9t c¢BolicTBA EHePOMKIOB COCTOHT B CIeVIOIMIe M
a) CHUEePOURI obecHeguBaeT ycToH49HMBOe H KOHTpOJXUpYye-
MO0€ COCYNIeCTBOBAHWE BCeX BHUIOB, COSNUWHEHHBIX ITHKII-
JeCKHMH CBA3AMH; 0) rHOepIEuKI FOIYCKAaeT KOrepeHTHBIH
pOCT BCEX ero 4YjeHOB; B) TIHOEPHHUKI KOHKYPHDYET c
10001 o;r,ueJIbHofi PeIJIHKATUBHOUA eHuHuel, He DpuHAad-
JerRaler K HHKIAY, He3aBUCHMO OT TOrO, SABJSETCS JII 3Ta
eAMHUIa CaMOCTOATEIBRHOH NJH HYaCTLIO APYToro rumep-
IHKJIa AN Ta’kKe CBA3AHHOW ¢ JAaHHBIM OUKJIOM «HapasinT-
HOW» CBA3BIO; T') [ANEPHUKI MOMKET VBEJIRYUBATHCST MJHI
YMEHBIIATLCA, €CJIHN 3TH HW3MEeHEeHHA Nal0T CeJeKIIOHHDbIEe
IpeHMyImMmecTBa; J) THOEPIHUKILI HEJerKo CBA3BIBAIOTCA B
ceT: 60J7Iee BBICOKOTO HOpAAKA. |

6. BryrpeHEWe c¢BA3M W KooNepaTuBHBIe CBoiicTBa
rIepOoukiIa MOTYT PAa3BHBATHCA AJA ONTHMAIbBHOIO (PYyHK-
nuoaupoBaHuda. «DermoTunnueckne» npemMmylecTsa, T. e.
Te BapHAaIUH, KOTOPBIe NAXT UpsIMbIe OPEeUMYIIlecTBa MYy-
TaHTy, HeMmelnenHo crtabuamsupyiorcsa. C gpyroit cropo-
HbI, «TCeHOTHIOHYECKHEY' ® OpeuMmylniecrsa TpeOYyHOT IIpo-
CTPAHCTBEHHOIO pPa3geneHus IS KOHKpeTHod ¢dlIrca-
I(ITH, :

7. OrGop rumepruKIa ecTh HeodpaTHMoe COOLITIE,
B nmioGoft 00BIYHOI JapBUHOBCKOM CHCTeME MYTAHTHI, IIMe-
IOIIlie CeJIeKTIBAbBIe IpeuMyIecTBa, MOryT Jerko pasMHO-
;KaTbesA ®W cradmiamsmpoBaThesa., VX poer HesasmcuMm ot
pasMepa ponyiaanusu. Hasa ruOepHnuRIOB CcelleKTUBHBIE
OPEeHMYIIecTBa BeerJda ABJIAIOTCA (PYHRHIOAMH JIICJEHHOCTH
ODOOYyJASNN BCIEeNCTBUEe NPHUHINIHAJLHO HeJIHEITHBIX
cBoiicTB rubepnuxaoB. lloaTomMy rumepnmuxa, omHAMSIBI
BO3HUKINNE, He MOoKeT OBITh JIEerKko 3aMeHeH HOBOI cCIi-
cTeMoll, TaXK KaK HOBBIE BHJ[ BCerjga BO3HUKaeT B ¢opMe
OOHOH HUIAW HEMHOI'HMX KOOHMH.

Tawxitm o6pazoM, IrEUEePHUKIBLI, BBEAeHHBIE B TEOPIII
OfireHa ¥ OOMCAHHLBIe TakyKe W B NaHHOM KHUIre, odpa-
BYIOT OCOOBIE KJIACC CAMOOPTAHU3VIOIMIHXCHA XIIMIYECHIIX
meneit, JiIreH YyKa3blBaeT, YTO0 TAKOA THN (PYyHKRNHOHAIL-
HOIl OpraEn3ammp| Mo’KeT OBITH, IMINPOKO paclIpocTpPaHEH H,
BO3MOKHO, HI'paeT PpoJL B HEMPOHHBIX CeTsAX IIJIH B CO-
OnaibHBIX cHcrteMax. ( Opyroi cTopoHLI, JireH momdep-
KHBaeT, 9To He cieayer PerHITI2upoBaTsh ruuepnuki. O
MOT HCYEe3HYTH B XOJe 3BONIOOIH Ilocjie Toro, Kak @ep-
MEHTATHBHBIE CHCTEMBI C BbICOKOU TOYHOCTBIO PEeIPOAYRINIII
EMOIJII HHARBHAYVAJH3NPOBATS, HMHTETPANbHYIO CHCTEeMY B
dopmMe HKUBOI RIeTKH,

.



B obmmpmo#r Tpngornn «I'moepHuKi» OPOBOIHTCH
noXpoOHERI MaTeMaTudeCKUHd aEagu3 1Ipo0d.aeMbl, Ha KOTO-
poM MBI He MO;ReM 3]1eCh OCTAHABJANBATLCA.

B npocaepreit crarbe tpuyorun [13] moaear rnoep-
MAKJIAa DPUMeHHMa y:Ke K KOHKPeTHOMY pacCMOTPeHHIO
peajIHCTHIECKOrO rumepuuiKia, durypaposasuiero B noboo-
JOTHUeCKoll H Omojiorndeckoii ssonalonuau. B »3Toil cogep-
AaTesibHOoi pafore JHreH u Hlyc'rep OPUXOIAT K BHIBO-
JaM O DpHpone mepexona OT HEe)MHBOW K ;KHUBOH CHCTEMe.

1. IloaBieBEne MaKpoOMOJeKyJ JHKTYETCA HX CTPYKTYpP-
HOW YCTOHYMBOCTHLIO W cofepKamueM MoHOMepoB. Ha pam-
Hell cTaJunm HaJUYeCTBOBaJH HEOoIpenelleHHble OeJKOBOMIO-
no6ubie menH wu Hemporne PHR-mono6eple noaumepsl,
CTOoCOOHBIE K PEeUJIHNKATHNA.

2. CocraB IepPBHIX IOJUHYKICOTHAOB [NKTOBAJCA KOH-
neETpamnAMI MOHOMepoB. PeOpoiayrimiia mocieXoBaTellb-
HOCTEHN 3aBUCHT OFT TOYHOCTH KOTIMPOBAHWA, KOTOPAasi BBIINE
y TI'll-mocnenoBarennuocteil. PempogynupyeMsie mociejo-
BaTeJbHOCTH 00pa3oBBIBAJIH pacOpefieicHIe KBa3uMBHOOB.

3. BosEmkaam apanropsl aMupHOKmncuaot. llepesie ammu-
HOKHKCJIOTBI CBA3SBIBAJIAChL ¢ aJalHTOpaMH B COOTBETCTBII
CO CBOUMI KOHIEHTPANUAMHU. I[Ipogyxrel Tpamcaamum co-
CTOAIYU TIABHEIM oGpasoMm w3 Tium 1 Aua.

. CTaHoBUJIACHF JOMHHHPYIOLINMUA Te TPOXYKTBL TPAH-
c.rmnpm, KOTOPBIE KaTaJdH3HPOBAJY PpenJHKAIUIo  colcT-
peaRbIX MatTpuuasix PHHR. Ilponecc tpurrepeo ycuxuBadi-
CA HEKOTOPHIMH HEHHCTPYKTHPDOBAHHEBIME OeJKaMM Cpeabl.

5. Myrtaugrer gomurupyomux M-PHI uaterpupoBanuce
B OUKJI PeIPOAYVRIMEIH, €cJl 370 [JaBallo OpeuMyIIecTBO.
Crpomviach roOepOoHKIAYEecKasa OpraHH3amusA, OCHOBAHHAA
Ha OPUMMTUBHOM TEeHETHAIECKOM KOIe.

6. 9ra opramdsanmsa pas3sBHBAJACh [ajee, HCHOOAB3YH
O.1aronpuATHBIe (PeHOTUUOHNTIeCKue m3MmeHeHusA. Haa Giaaro-
OPHATHOTO OTOOpPA COOTBETCTBYIOIIMX TeHOTHIIOB OKa3la-
JIoch HeoOXOOHMBIM OpOocTpaHCTBEHHOe pasjelieHue.

TarxnmMm obpaszoM, peub wIeT 0 KEBOH pasBHBaOmeiics
Teopilll, CaMO BO3HIKHOBEHHE KOTOPOI O3HadYaeT coagaHde
HOBOIT HezaMeHUMOH uREOPpMari.

Terker cHaO;KeH HEMHOIMMI NPHUMEYaHUAMT pPegaKropa.
Yo wacaereda Hodee DoIpPoOHBIX cBelleHHil 0 HYKJSMHOBBIX
KHCO0Tax 4 0esIkaX, TO HTATeJNh HalAeT UX B padAe KHHT

(6, 10, 14, 15].

M. Boavrernutrelin



«OIHAaKO YTO #¥ie MLI Fas0BeM OPOCTOH Wr-
PO TeNneph, KOI'A MbI 3HaeM, d9TO U3 BCeX
CoOCTOAHNE uenoBena UMEHHO HI'PA ® TOABLRO
Hrpa pae€jaeT ero cORepIieHHLIM ¥ Cpazy pac-
KPHIBAET ero OBOMACTBEHHYID UDUPOCKY2»

DPpudpux IMMlu.aaep. Mucbma 06 zcTeTH-
YeCKOM BOCHHTAHHUH 4YejloReka. [LHCHMO
15.— Codpanawe counHeruii.— M.: Toe.
gz1. XyA. auT,, 1937, t. 6.

TCaiasa 1

TO TAROE FRIA3IL?

B acce «YUTto Taroe xu3HL?», HanncamaoMm B 1943 r.,
Jppun IHpenmumarep opnuiea K OOTHMUCTHYECKOMY, XOTH
I He BHOJHE YCHOKOUTEJbHOMY BBIBOAY: «XOTs COBpe-
MeHHBIe (PU3HNKA 0 XHMHASA He MOryT OoOBACHNATH 3TH NOPO-
mecchl (DpoHcxonAallie B KHABOM OpragEusMe), HeT HUKAa-
KHX OCHOBaHHiII COMHEBATLCS B BO3MOKHOCTH HX Hayd-
HOro oOmnAcHenus». Ila ocmoBe 3HaHNK, HAKOIJIEHHBIX
OpH HOOBITKAX JaTh oOpeneleHEHe TakuM pyHAaAMEHTATb-
HbiM HOOHATHAM, Kak OPOCTPAaHCTBO, BpeMAa H MaTepud,
¢ I3UKII BCce Jdajbilie ‘U [Aafbille yHajJddaJucs 0T BOIpoca
«Yro rakroe...?» To, uTo X mHTepecyeT, €CTh He CTOIbBKO
TABTOJIOTHA MOHATUI, CTOAIOAA 34 OoIpefelediieM, CROILKO
OTHOHNICHUA, ¢ NOMOIbK KOTOPBIX NOJIo)KReHNle BelIeld MOiR-
Ho Obrmo OBl cBecTH K HeMHOTUM QyHTaMeHTaJlbHBIM
BeJIHYWHAM, OJIO3HAYHO XapawkTepuayeMbiM IIpejxnncaH-
HbiMU IpolleypaMH H3MepeHHA.

IHlounaTue ocu3n®s OXBATBIBAET MHOMECTBO HABIEHHI,
HMEIMIX OYeHL PpasJiidHble CcTeleHn cJo:KHocTtu. Han
H3BECTHO, MHOTrHAe OHWOJIOTH HUMeHHO B CJIOMKHOCTH M MHO-
rooOpa3nyy BHAAT OIMH U3 CYOIeCTBEHHBIX IPH3HAKOB
swnsoro. @rnocodos npeodileMa HwuU3HW NHTepecyeT OapesRae
BCEro HOTOMY, UTO OHa KacaeTcda MHPOUCXO/RJeHHA # Obl-
T degoBeka. Ho cBoiicTBO «OBITH :IKHMBBIM» O3 COMHEHHSA
apaAercs oOMMM A JARYX CTOJAL Pas3JIHIHBIX CYIIecTs,
Kax KAMedHas HOajdodka WU deJioBek. Bpaxg nn odmee
onlpelielleHEAe MOMeT COOODMHWUTH HUTO-THOO0 o0 Kpalime pas-
JPYHBIX OCOOeHHOCTHX B3THX CYIecTB. Feawm MBI XOTHM
IMOHATE 2MU3Me6 KaK ocoOyro (QopMy Opradusanun mMare-
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B obmmpuwolt rtpuraornn «'HOepHHKI» OPOBOIHTCH
noapoOHBIH MaTeMaTrAdeCKNH apaag3d npold.eMbl, Ha KOTIO-
poM MBI HEe MOKeM 31eCh OCTAHAaBJIMBATHLCH.

B nocaegmeii crarbe Tpujorun [13] moneuas rnoep-
OEKAa OPHMeHHMAa Yy:Ke K KOHKPEeTHOMY pacCcMOTPeHHIO
PeaJHCTHYECKOro rooepuiuKiaa, (purypapoBasiere B 100no-
Jorgdeckoil gm OmoJorpueckoi ssogmomuga. B aToil cogep-
AaTesdbHoll pabore JiireH n IIch'rep OPUXOAAT K BbLIBO-
IaM O OpHUpoAe mepexoha OT HEM{MBOW K JKHUBOH CHCTeMe,

1. Iloasmenne MaRKpPOMOJERYJ AUKTYETCA UX CTPYKRTYP-
HOW yCTOHYMBOCTHLIO U colepKaHueM MoHoMmepoB. Ha pan-
Hell CTaJuy HaATUYeCTBOBAJIM HeoNpelelJeHHble JeJIKOBOIIO-
nodubie meun nm HeMmporme PHHRE-momotusie nDoauMmepst,
CIHOCODHBIE K PCIVIMKANKHN.

2. CocTaB OEepBBIX MOJUHYKJIEOTHINOB IUKTOBAJICA KOH-
HeHETpanuAME MoHOMepos. PenmpojiyKnma mociaexoBaTellb-
HOCTEH 3aBUCIT OT TOYHOCTH KONIIPOBAHHUA, KOTOPAs BRIIe
y I'll-mocsienosareassocteil. PenponynupyeMble IOCae10-
BaTeNbHOCTH 00pa30BBRIBAJIM pacOpejiejieHHe KBa3UBUIIOB.

3. Bosmmranan amapropsl ampHokpciaor. IlepBrie ami-
HOKHCJIOTBI CBSA3BIBAJINCh C afanTopaM#W B COOTBETCTBUH
co cBouMu woumesTpanusimu. IIpoaykrel TpaHCAARHAM CO-
CTOAJY rJaBHBIM oopasoM u3 I'sim 11 Ana.

4. CTaHOBUJINCHL MOMMHHPYIOIOIMHA Te HOPONYKTHI TpPaH-
CJEAIMM, KOTOpBIe KAaTaJdH3WPOBAJN PeEIIHKaIuio  cobeT-
peraablX smartpuuasix PHHR. Ilpomecc Tpurrepmo ycuausad-
CA HEKOTOPBIMH HEHRCTPYKTHPOBAaHHBIMEU OeJKaMy Cpesl.

9. Myraurel gomunpupylomux M-PHR uarterpuporanucs
B IMKJ PeOpPOAYKIMH, ecJII 3TO JaBajio HNPeuMyIHecTBO.
CrposJiachk rumepuurin9ecKas OpraHMi3alud, OCHOBaHHAA
Ha OPUMMUTIHBHOM TreHETHYECKOM KOE.

6. Jra oprapm3apmuA pPAas3sBHBAJACL [gajiee, HNCOOJIB3YHA
OsarompuATable PeHOTHOUYecKue uaMemeHus. [laa Oxaro-
OpUATHOTO O0TOOpa COOTBETCTBYIOMIHX TEHOTHOOB OKa3sa-
JoCch HEOOXOZHMMBIM HOPOCTPAHCTBEHHOE pAa3JielIeHHE.

Taxkum oOpasoMm, pedsr HIAET 0 KHUBOH Pa3BHBaOINelcCH
TeOPHII, CaM0O BO3HUKHOBCHMNE KOTOPOH 03HAaYaeT CO3XaHHE
HOBOH He3zaMeHMMON 11RQOPpMariiii,

Tewcr cHabO/KeE HEMHOIIMI NPHMETAHUAMU peRaKTOpa.
Yro racaerca Oojsiee HDOXPOOHBIX CBEICHHE 0 HYKJICHHOBBIX
KHCJI0TaX 1 0ejIKaxX, TO YHTaTelib HAlJeT MX B PAe KHHAT

[G, 10, 14, 15].

M. BoavrkerHwretin



«ONHAKO YTO xie MBI HA30BEM OPOCTO WI-
PO Teluepsh, WOr'ZZa MBI 3HaeM, HTO H3 ERBCeX
COCTOAHMI <WenoBEKa HMMEeHHO UTrpa M TOALIKO
Arpa AelaeT ero COBepHICHHLIM W €pazy pac-
HPBIRAET €70 JABROHCTREeHHYI) HpHPONY?»

DPpubpux Hluaaep. MucoMa 08 screTH-~
YECKOM BOCOHTaHUN 4YeliopeRa. ITuacsMO
15.— Codpanne coumHeHHt.— M.: Toe.
H3%. XyA. JaaTt., 19537, 1. 8.

Liasa 1

YTO TAKOE JKHU3HD?

B acce «YUro raxoe muzap?», manncammom B 1943 r.,
IpsuH IllpenmErep mpnmies K OOTHMIUICTHYECKOMY, XOTH
I He BNoJHEe YCOOKOHTEJALHOMY BbBIBOAY: «XOTS COBpe-
MeHHbIe PU3IIKA U XHMHA He MOryT o0BACHNTL 3TH OpoO-
mecchl (NpoUCXOoLAMIfie B ;RKEBOM OpraHHzMe), HeT HIKa-
KUX OCHOBAHHII COMHEBATLCA B BO3MOMHOCTH HX Hay4-
HOro OOBscHeHEuA». lla ocHoBe 3HaHWmii, HaKOWOJEHHBIX
OpH HOoOLITKaX AaTh olpenejdenue TaKHEM QyHIaMEHTANb-
HbIM IOHATHAM, KaK OPOCTPAHCTBO, BpeMA H MaTepus,
UMK Bce nOaJdbdle H Hajblle YHaJdAJdUCE OT BOOpoOca
«Y1o Taroe...?» To, 9To HX HHTepecyeT, eCTh He CTOJbLKO
TAaBTOJIOTHA MOHATHN, CTOANIAA 32 oHOpenesyeniieM, CROJIBKO
OTHOIIIEHNA, ¢ HOMOObLID KOTOPEIX NOJOKEHITe BelleHdl MOIK-
30 ObBIJ0 OB CBECTH K HEeMHOrdM (QyHmgaMedTalbHBIM
BEJMYMHAM, OAMNO3HATI0 XapaKTepH3yeMbIM Iipellncan-
HBIMU OponeaypaMu A3MEepeHHs.

IfloraTue JCU3HE OXBATHIBAET MEOKECTBO HABJIEHIIIT,
IMEIMMAX OYEeHb pasJdgdHble cTegesn cJoxigoctn. HRaw
I3BECTHO, MHoTrme OHOJOrd HUMEHHO B CJIOMKHOCTH H MHO-
rooOpasni BAJAT OfiIH H3 CYHOecTBEHHBIX NOpPH3HaKOB
ansoro., Duaocodor mpodiaeMa JxudHU NHTEPECcYeT HpesRge
BCEro MOTOMYy, WTO OHA KacaeTCA OPONUCXOKJAeHHA M OBI-
vig gejgoBera. Ho cBolicTBO «OBITH :RHUBBIM» O3 COMHEHHNA
ABiageTCcd oO0OIEM [ MBYX CTOJIb Pas3JiHdHBIX CYLIIeCTB,
KaKk KHIIeYHas [ajJodxa U dYeJioBeK. DBpan aum odmee
onipemesenae MO:KeT cOOOIMHTH 4YTO-AuHOO 0 KpadHe pas-
JUYHEBIX OCOOEHHOCTAX OTHX CymecTB. Fcan MBI XOTHM
HOHATHL oCU3Hb KaR 0co0yroo QopMy OpPragusamun Mare-
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piii, To MbLI JIOJM(HBI IOMHHTH, 9YTO 3Ta XapaKTePHCTHKA
HHEKOHM 00pasoM e BRJIIOUACT THTAHTCKHE KaTeCTBEHHDbIO
I KOJIIYECTBEHIIbIC PA3JIYII B }ponue OpraHi3anHy HH3-
OIIIX M BBICITHX OPrafi3MOB. _

CyuwecTayer au ACHOe pPa32PaHuUYeriLe HUB020 1 He-
amuegozo? B HacToamee BpeMs GHOJOrH OTBeTAT HA BTOT
BONPOC CKOpPee oTpuiateidsHo. B cavom mese, Bpanp Jn
MOSKHO YeTKO oIpeneJauTh 3Ty rpaHnmy. Hampumep, Bii-
pycHasa 4QacTAna B ToAXoOAmeil cpepe — HCHOJAL3VA Me-
1af0JaA3M KJIeTKHA X03AWHA — MO/KeT pasMHOKATLCH, HPII-
geM HHOTZA CTOJab HeoOy3maHHO, YT0o Bech OPraHisM
xo3AIHa B peayiasTtaTte mormbaer. Tawmm obGpazoM, BIDPYC
oOJamaeT KavyecTBaMm, KOTOPbIE B HPVIHX CHOYYAAX MOMRHO
HAHTH TOJBKO Y HCUSHIX OpP2anudmos8 — CYIMECTBOBAHIE
KOTOPBIX, KaR II3BeCTHO, TOMKEe Bcerjga 2aBHCIHT oT olpeje-
JeHHBBIX yciioBHil cpensl. Ho, ¢ npyroii cropounr, BHPYCHT —
9TO wa@cTuYsl, XapakTepusymliuecs onpeneeHHON Gopmoil
H COCTaBoM H COOCOOHBIE, KAk H HeOoprasudecKune Bemmie-
cTBa, O0pPa30BLIBATL KPHCTAJJINUYECKVIO permeTry. OueBma-
HO, 9T0 B Tawroll gopMe OHII He OOMAOAXATOT HH I01 OIHO
orpeneneHIie acigozo, Jlanee, wacTHOsl BIPYCOB MOMRHO
pasnoiuTE Ha OTAeNLUEIe MOJCRYJIAPIIbIe KOMITOHEHTEI II
H3 HIX CHOBA& colOpaTh HAQEeKIHOHHEBIe egUIIIbI — OPIl
DTOM TepAaeTca X NePBOHAYAIALHAS HIAUBHI/VAJILHOCTL.
AR usHs B cameprs TePAOT 3[ech CBOL OGBIYHBIN CMBICIH.

B pmaapmciireMm, o0/iHAKO, MbI BOBCe He I0OJKHBI OTRA-
BEIBATHECA OT FACHOCTH M OOPeXCeHelHOCTII (hU3ITYLCKOII
ciicteyMbl mMoHATIII, Mpl mombITaeMca cieigaTs HAITA olpe-
DEedEHIIA TaRIIMIf, YTOOBl OHI OTHOCHJIIICH JIMMIL K CcHcCTe-
MaM ¢ 3a0arHOU QYHRKIIOHA&NBHOII opradm3aimefi, 11 1o-
OBITAEMCHA OJHO3ZHAYHEO OIPeleIITh YCJIOBHAA CyIIecTBOBA-~
HIISI paccyMaTpuUBaeMoro ypoBHEs opragnzammia. CpaBHeHENne
C ‘TI3BECTHLIMII HaM OHOJOrMYCCKIMH {opMaMII Opramf-
3amiIy  OJAROO I0KaszaTh, B Kawoil mMepe, cjegyda 3THM
nyTeM, HAM y/Aa710Ch OTPAaHNYHTL H ONHO3HAYUHO OXapaKTe-
PH30BATE IMOHATHE MCU3Hb,

B MmaremaTuKRe OpOHEATO PAasjJnOyvaThs HeoDXOIHMMEIe I
gJocTaTodHsRIe ycjaopmA. B maireMm ciayvae ropasfo Jerde
3agaTh HeoOXOIIMbIe VCJIOBUS — IOPX 2TOoM HYRHO 3a00-
TUTHCHA JIIOIL 00 o0s3aTedbHEOCTI, HO He 0 IIOJIHOTE.

W3 amaidmsa HOoCTYHONHBLIX HAM RHBBIX CIICTEM MBI 3Ha-
eM, WTO BO BeeX KJIerKaX Opomcxozur oOMeH BeIlecTs,
HJIM, TOYHeE roBOpsA, MeTaboaussm (TAaK Kak HOpe:RIe BCero
AMeITCS B BuAY IOpeBpalfeHHs . cBologHoii sHeprui),
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KOTOPBIIT ABAAETCH Heodro0uMmblM YCIOBHEM CYIIeCTBOBA-
st 1000 dopmsel skusu *). ToJALKO MOCTOSAHHEO HCHOIb-
3yA OPHTOK CBOOOOHON 3HepPTiM, CHUCTEeMa MOMKET Hempe-
PBEIBHO OOHOBIATHECA W YTUM TODMO3HTL CBOE IIANEHUE B
COCTOAHHNE TePMOAHHAMUYIECKOTO paBHOBECHA, KoTopoe Jp-
sua Hlpenwmmrep [1] merko HasBaml cocrosHmeM cMepTH.
XapaKkTepHBIH [Jf IIPOHECCOB KU3HU NUEAMHYECKHI Do-
pPAJOK MOKeT HNOONepP:KUBATHCA TOJNLKCO 3a CYEeT OUCTOgH-
HOU KOMIEeHCamHH ITPOU3BOICTBa IHTPOOHM, -

CiaeayromuM HeoOXOOUMBIM VCJIOBHEM ABIAETCA CIIO-
coOGHOCTE K camogocnpouseedenuro. Bee Modekylisl 1 coe-
ImupUIecKue YOOPATO4YEeHHDIE HAAMOJIEKYIAAPHBIe CTPYKTY-
pui, BO3HUKIINE OJaronapa Me/RMOJIEKYIAPHBIM B3aHUMO-
meficTBUAM, HMMEIOT OrpaHudYeHHOe BpeMsa KHE3HHN 113-34
TEIJIOBOTO OBHHReHUs. YUToObl He HOTEpPsAT:L HAKOMIEGHHYIO
B HEX uHAQOPMAIIUIO, OHM IOJAHBI yCOeBaTh OO CBOEro
pacmanma IIOCTPOUTH XOTHA OBl OJHY HUIEHTUIHYVIO KOINIO,
CONEPMRAINYI0O IJIaH cTpoeHUdst U PYHRIUMOHAPOBAHBUA mnC-
XOOgHON CTPYKTYPHI. JlioGoe OHoMOTHYeCKOE YIIOPAMOYEHHIS
Hanpasiaserca uaopMamumen **). _

Nacrpyktuposaaue tTpebyeT cnenuduyecKHX B3anMo-
neficreuit. Homeunsie 3@aveHmMsa dHEepPruidl B3aUMOOENCTBHA
I BO3MYINEHHA, CO3HaBaeMbie TEUNOBBIMN PIAYKTYAHUAMH,
Teaai0T COBEPINeHHO TOYHOE BOCIPOH3BEeeHNe DPMHITM-
nuajJdbHO HEeBO3MOKHBIM. Bceeda cyniecTsyeT ONOPENEdEH-
HBIA TEeMI OITUOOK, WIAH MYyTAyuli,~— HAJIWINE IDTUX OIIU~
GOKR HABJAAETCHA CVYIIECTBEHHBIM YCIOUBAEM BO3MOMHOCTH
DBOMIONUOHHOI0 Tporpecca.

Komegno, o00a DocieganX YCJI0OBUA HYKHO CYHUTATh
HEOOXOMUMEIMII, TOJLKO ECJIH PpacCMarTpHIBaeMas CHCTEeMa
HE MOXeT IIOCTOAHRHE(0 BosHuxKare de novo. Toawko niasa
SROJIOIIMOHUPYIOIeii cucTeMbl Ba’{HO COXPAHATL H pas-
BIIBATEL OSHAXKIBI JOCTHrHyTOe WHGOPMamUOHHOE COCTOA-
Are. B 9TOM COCTOHT HEeUOCPENCTBeHHAA CBA3B CO CAOMNC-
HOCTBIO FKUBBIX CHUCTEM.

B macroamee BpeMsa oOHIENPU3HaHO, WTO TpeMA CYy-
MEeCTBEeHHBIMA IPENOOCLIIKAME  00pa3oBaHIIA  SKIIBBIX
CTPYKTYP ABAAIOTCA meTaboausm, camosocnpoussederue u

*) ABTOpPHI HaswBaioT MeTaGoamaMoM, B oTimdme OT oOMeHA Be-
ImecTB, 0O6MEeH BEHIECTB C OWDPY’KaIOMIe#l cpejoil, COMpPOBOKIAIONIA i~
cA H3MeHeHHeM CcBoOogHOII 3Reprum. B peficrBnrelabpHOCcTH 06Med
BeIecTB BCETAa CBA33aH ¢ TAKHM H3MeHeHmeM. {([Tpum. ped.)

6*)*) CMmeica nomarna «mudopMangeEa» oGcyxRAaerca manee. (dpunm.
ped. , _
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Mmyrabuserocts [2]. 3tm cBoficTBa HeoSX0IUMEBI, HO HE
JOCTATO9HBI. MNoanYecTBeHHOe TeopeTidecKoe paccMoTpe-
HEAe IUHAMHKH OHoJorndeckux cumcrteM peaxuuir [3] no-
Ka3biBaeT, 4YTO0 He 41060l BHU CaMOBOCIPOU3BEJeHHA U
MyTaOWJIbBOCTH MO/RET HOPHBeCTU K BO3HUKHOBEHHIO CH-
cTeM, CIOCODHBIX K HEOTPAHHYEHHOH DBOJIOMHN.

010 ¥M3 Be UYAHNINX HAYUYHLIX JOCTH;KeHHH HATIETO
CTOJETHA — BBHIACHEHHE MOJCKYJIHAPHOPrO MEXaHII3Ma mepe-
Hoca mHQOpMANMHY H HACJIEeIOBAHUA B ;RIIBBIX OpraHM3MaX.
Bce #uBble CymrecTBa HCIOJNL3YIOT OOHY M Ty e yHHBeEp-
caTbRHYIO CXeMY JIA KOJHMPOBAHUA, IMepeHoca (U HepeBona)
madopManu 1w OpocuHTesa, B »TiX npomeccax moMHIHM-
PYIOT IBa KJacca MOJeRYyJI:

HYKJIEIHOBbIC KWUCIOTHI KAK HOCUTEJH 3aKOHOIZATEJ b~
HOTO HaYaja,

GelIKI KaK HOCHTEJH HCHOOJHATEJbLHOIo Hagala.
Benaramit ompeneasercs Bea KoppeaupoBaHHAsg Bo Bye-
MeHIl TporpaMMa CHHTE30B ;xuBoil rixerru. HMadopmanmusa,
T. €. OJaH CTPoeHHUS KIETKII 1f, CJeJoBaTeJdbHO, BCEro
OPraguU3Ma, 3aJ0ReHa B OTHOH MoJdeKyle HYKIeHMHOBOH
KucaoTel. Homuu aToro milaga CcTpoeHHsS LEpeJaroTcsa oOT
MOKOJeHHsET 1 DoroJeHuio. [ns jaganHeiiimmero maM He
noTpedyeTcs paccMaTpHUBaTL HeTaJMu XHMUYCCKOrO cTpoe-
HUSA M HPOCTPAHCTBEHUHOHE CTPYKTYPBI 3TUX MoJdeRya [4].
Cefigac paa Hac CyLlecTBeHHA TOJbLKO JIOrixa Iocrpoe-
HUA CHCTeMBbI OHMOJOTUYRCKOid nepepalboTka wHoOpMamuu:

1. HyxkJemHOBBIE KMCJIOTBHI — 37T0 JAHHeHHLBIe NEeIHbBIE
ModeRyJIbl. HaKmasa cy0neaumunia (OTHEILHBIA HYKJIEO0-
THA) OpeacTaBlsicT coboil OyKBY reHeTHYecKOTo ajadgasn-
Ta. ITOoT andaBUT COCTOHT TOJbKO ™3 YeThIpeX GVYKB,
KOTOpeie TUPUHATO 0003HAYATL HEepPBRIMO OyKBaAMH COOT-
BETCTBYIOIMUX XHMITY@CKHUX HAa3BAINII

A, ¥ (coorBercrBemno T)*), I', 11.
Tpuuxser, coctTanieHdHBIA 13 arux Oyks (mampumep AYI),
ABJIAETCA KOINOBBLIM CJOBOM (HOIZOHOM) [II14 3JeMeHTa MOo-
JerRyabl Oeiarxa, T. e. xada OyKebl OeaxoBoro aJjgdarBuTa.

2. Beaxu — 310 TOM{e méenHbie MoJeryabl. Mx cyObemu-
HHTAMH ABIAIOTCH aMUHOKWCAOTHBIE OCTAaTKH, COeXHHEH-
HEIE JIPVT ¢ APYIOM HEeUTHAHBIMU CBAZAMU. B HpUPOIHBIX
deariax BcTpedaeTcs oroJo 20 pasIAIHBIX AMHHOKIICAOT,

*) Jaemenr ¥V B pudoEVKIendAoBeIX Kucaotrax (PHH) coorser-
cteyet ajxeMenry T B gesoncupundonyrimeamoBbrx kucaorax (JIHK).
Aas nepenoca uudopManuy, r. €. AJA B3aUMONCICTBHA C JJIEeMEH-
TOM A, 9TO pasimyme He Hrpaer JOJTrIIONR poau [4].
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JTO 03HAYTAOT, 9TO OETKOBHIA aJdaBAT COXEPRUT IPUMEp-
HO ABaIaTh Pas3saudYHbIX OyKB -—— NPUMEPHO CTOJBKO Ke,
CROJBKO Ham A3bIK. UncreMa coOOTBETCTBUH «KOLOH —
AMIHOKHCIOTA», T. 8. TeHeTUYeCKHHl Ko, ABAAETCA OXHO-
3HAYHON H YHHBEPCAJILHOM: yRIIBOTHbBIE, PACTEHUA I JIOIH
NOJAB3YIOTCA ONHOW U TOI »Ke cXeMoil. JTOT KOO, OOHAKO,
«BRPIPOAAEHY ! KaHiJOM aMUHOKHCIOTE, 34 HeMHBOTIIMH IIC-
RAIOYeHUAMU, COOTBETCTBYIOT [Ba, TP, YeThIpe HJH marke
pIecTh KOJOHOB. JTo HeoOXO0uMO Jjid TOro, 4To0Bl mepe-
BOJX HEKOTOPOH MoCjJefoBaTeahHOCTH HYKICOTHIOB, TIe
MOTYT BCTPETUTLCA BCe 4°=0%4 pasHHYHEBIX KOI0HA, B OOC-
JeMOBATEJNBRHOCTh  AMHHOKUCIOT  IIMeJ ONHO3HAYHBIN
cupIcl. B mpupoje mepenava UHPOPMANHT TPOHCXOMIT
JAMIL B HAOPABJAeHIII 0T HYKJICSIHITOBOH RKUCIHOTHI K OeJi-
Ry, HO MEKJAY PasjJUYHBIMH TUOAMNI HYKJIEHHOBLIX KIIC-
dor (AHK, PHR) aoondopmamua MosKeT mepejaBarbCg B
000X HaOpaBJIeHUAX.

3. Honmoemrupoas umenn MOJeRYIBI OelKa cHpegeleH-
HBIM 00paszoM CBepHyTa B upoctpaucrse. Iloatomy siemen-
Thl H3 JIO0BIX IOJOKEeHUII B ToCIef0BATENHLHOCVH MOTLYT
B KAKOM-TO MECTe KOHTaKTHPOBATH IPyr ¢ apyrom. Tarkum
0OpA30M BO3HIIKACT aKTHBHBINM LEHTD, T. €. IPynOupoBKa
AMUHOKHCAOT, KOTOPBIC KOOUEPATUBHO BHIUONIIAIOT CBOKW
DYHRIIWIO: HRalupamMe), cuenquHdHUYHOE Y3HABAHHE U CBA3bI-
Bague cydcTpara, DepPeHoC IIPOTOHOB WM — OPHM IIOMOINH
KOOPANHAMIOHNIIO CBA3AHHOro HOHA  MeTalia — odMeH
pJeKTPoHEOB 11 T, 1. OO ruMajbHbIe PACCTOAHNA B aKTHBHOM
LeHTpe IOAHeP;RUBAIOTCA OIIpelleJieHHONR IpPoCTpaHcTBEeH-
HOM YRJAMKOHE TeX yYacTKOS UOCIegoBaTeld>HOCTH, KOTO-
phie paciiosaramTca MeRAY NeHCTBYICIUMU TPYIHaMIIL.
JTO oupejeaseT MUAHBHMAJLHYIO [OAWHY HOXAIeOTHIHOI
Henu, KoTopasg AJA XOopOoIno axaldTUPOBAHHOIMO OexKa C ue-
THIPLMA — OATHIO JRHUCTBYOIUIMH rpyOdaM¥ COCTABIAET
IPHIMEPHO COTHIO AMUHHOKHCIOTHBIX OCTATKOB. TaK HCHOIL-
3yeTcsa nojiHoe naudopMalHOHHOE colepsRaHme MOJHIIEl-
THAHOM TIEenH, T. €. OKOHYATEIBHO OOTUMUIUPOBAHHBIN
BBOJIIOIIOHHBIA NMPOAYRT OPEeRCcTABJIAET coCoifl na0paBHVIO,
eJHHCTBEHHYI0O B cBoeM poge OociaemoBarTexsHocTh. (GBepx
TOrO, MOCPEJICTBOM H3MEHEHIH B YKJIaJKe, 00yCJIOBICHHABIX
TeM, 9T0 OO0 XOZY Pearidu BO3HHUKAIOT HOBLIE cIenudmd-
HbIe B3aHUMOIXENCTBHSI, KATAJUTHYECKAdA aKTHBHOCTL MOKET
peryJupoBaThes, HHOTXA Haxie HAMeno BHKIOIATHCHA HJIH
praIogarsesa., Mrtar, Gelxm MOMKHO CPABHUTL CO CHOMHLI-
MU, peryagapyemsiMu MarmpmpHamu, He#ficTBuTednEO0, OHH
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KOHTPOJIUPYIOT BCe XHMUIECHKHE NOpeBpalleHTA B KISTKSe,
T. €. BCe e€e¢ (PYEKROmonuposamne. OXHaKko ONPUHOHI CTpoe-
HUs, KOTOPBIM ONpPelelSIOTCH 2TH JOCTHReHUA OelIKOoB,
COBEePINeHHO He OpacuocodjeH HJsI CaAaMOBOCIIPOU3BeHeHMA.

4. B ornmuane oT 66IKOB HYKIGHHOBBIE KHUCIOTLEI HMEIOT
CPaBHHTeJBHO IPOCTO8 MOpOCTPaHCTBeHHOe cTpoeHue. Hx

Pic. 1. HonnaeMenTapHOCTh OCHOBaHNII coznaerca crnedn@UIHEIMU BOIO-

POABBIME CBH3AMH — ¢ OOHCH CTOPOHLI, Me:kKIAY aXeHMHOM (A) U ypaun-

JoM (V) naun TumuHoM (T) B, ¢ npyro#d cTopoHBI, MesaAy ryasrEoM (I') o

gutosHoM (I1). B pesyiepTaTe 00pasylOTCH reOMeTpUYECHE HOOYTH HIASHTIIY-~
Hble Napbl OCHOBAHNWIA,

Ry L l\y/] [\y/] a A . 5 H
It o] el St N
Puc. 2. B MoJdeKyJse HYKIeHHOBOH KUCJIOTH OTIellbHBIe B3JEeMeHTE! (HYK.IeO-
TIIOBI) COEIIIHEHEI OPYr C OPYroM B JIHHEIIHYIO NOCHenOoBaTelbHOCTH. Hak-
Noe OCHOBaHMe NPUHPENJAETCA K oCTaTry caxapa (K pnfose nJIH K ne-
soKcupudose), KOTOpPHBIA, B CROIO OYepens, BHcuT HAa Qocdarroft rpyime.

B ocTroBe NOJIUHYKIEOTUMIHOH HOellH OCTATHKN caxapa ¥ docdaTta HEenpepbIBHO
qepellYIOTCH,

CTPYKRTYPHBIIT MOTOB oOpelelsgerca OPOCTHIM IpOHEID-
HOM — ODOTAPHBIMA B3aHMOAEHCTBUAMI 3BEHBEB HYKJIEUHO-
BO¥M KHCJIOTBHI, 4 HMEHHO

A = V¥ (coorBercrBesHo A = T),
I' = 11.

JaemerTHt A m Y(T), a raxxe I' m 1] massiBarrcs
KOMIJIeMEeHTapHBIMA npyr npyry. Ilpepmogaruresanmbie
B3aUMOJIEUCTBHA NPUBOAAT K. TOMY, UTO MOJEKYJIApHas
Henk CBEPTHIBaETCA TARHM o00pa3oM, 9T0 KOMIJeMeHTap-
Hble HYKJIEOTHIBI OKa3LIBAIOTCA COAPEHHBIMH H Ppacllofa-
ralorca Apyr nporus apyra (pme. 1—3).
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Oxmano ocoGenwo crabunpHoil ZojHa ORITH ABYXIES-
fovIeYHAA CTPYKTYPa, COoCTOANLaa N3 ABYX OTHENbHBIX,

PPPvwe

|
a
]

ROOPO

Puc. 3. IIee uenm MOTYT COBANHAATLCH B IABVXHHUTEBYIO CTDYHRTYDY. CHpens
NedAYI0 KOMIOJAPMEHTADPHBIMII B3auMozeiicreuaMu., Coupans JMHE [6] — @10
BHHTOOOPDA3HO CHPYHEHHAA IARyXIIeilpoUueu[an CTPYKRTYPA., UMEIlad oOuvens
goapuiy ctraduiapHocTh. Modgerynnt PHR g OoanimilBNCTBE CJydaes OZRO-
MeHOYe N HLI, OIHAKO B HIX Toiie HMEIOTCHA CHIIPAIbHbIE NEVXMEUOYEeUHbLIE
vYHaCTRI, 00pA3YVIOIHEsA B DE3YIRTATE CBepTLIBANIg Oeni. B KauvecrsBe HPu-
MEpa u3obpaskera IBYMepRas YRIallka Deun TiHpo3udHoBoil T-PHK — CTpyn-
TYDPA «KABEPHOTO Jucra»., B AelicTBUTeILIOCTI 3TaA MOJeKyla He Oioc-
Kad — OHAX UMEeT OIpefelIeHHYI0O TDeXMeDHYI0O CTPYKTYPY. PeHTreHOCTDYH-
TYpHEII aEanAus nowxaszaz, 9ro deHpaaganuHeorand T-PHHE umeer sBum cierka
aszoruyToil 6yusw T (Rich et al,— Science, 1973, v, {79, p. 285),

IOJHOCTHLIO KOMILJIEMEHTAaPHBIX APYT K APYry memeil. Ilpn-
MepDOM TaKOH CTPYHTYPH! sABIferTcAa JABoHHAas CIHpPAIbL
OHK po Vorcormy u Hpuaxy [5]. Ysxmasanmwe KoMITeMeH-

15



TapHBIX BJeMeHTOB MABJIAETCA HOPOCTHEIM OCHOBHEIM IIPHH-
AODOM BOCHPOH3BEJEHHs HYKRJIEHHOBBIX Kiciaor., Hyriaenwno-
BBl€ KMCJIOTHI MOTYyT CJY:KUTE HO2TOMY B KadecTsBe YHH-
BepcaJbHBIX HarKonuTede# wa@oOpMamHMiI, B OPOTHBONQ-
JOoKHOCTE OexkaMm. Jlwobasa mnociaeZoBaTelLHOCTL HMeeT
HeoTheMIeMylo CIHOCO0HOCTh HHCTPYKTAPOBATE NOCTPOEHNE
csoeli womum. Ilpomece momupoBagua — Kak @ OpHa ¢$Horo-
rpadugeckoil pPeupoayRIUIHd — OPOXOTUT Yepes IpPOoOMeHAly-
TOYHYIO CTAOUIC HeraTuBa. TO9HOCTL KOOHPOBAHUA orpa-
Hirverna. Oma oupepedasieTca PasHocTAME Hepruil B3auMo-
HeHcTBHA NIA KOMINEMEeHTAPHLBIX H HEKOMILIeMEeHTAPHBLIX
nap. ToYHOCTEL pacno3HaBAaHHA MOKET OBRITH BHAYHTEILHO
IMOBBIIIIEHA € UOMOIILI0 CHEIAJNBHBIX KOONPYIOOIIX Ma-
IIUH — T, €. CHATL-TAKH ¢ DOMOIMHI0 CHEOUAJLEO aJaulTil-
POBAHHEIX OeAKOBBIX CTPyKTyp. Ha BblCcTOHX cTynessax
SBOJIOTIUHE BePOATHOCTh OMIHOKH OPH BOCHPOU3BEIEHIIN
CTAHOBITCA 3HAUHTeNLHO Mefnbime, wem 107° Ilo cpasme-
HHIO ¢ 3THM NOPOCTOE KOMOJieMeHTapHOEe BaalMoIelicTBIe
B OTCYTCTBUE KoOmpymlolux depMedTOB Hajdo OBl BepoAT-
HoCTh omubka o 1 go 10Y%.

D. Becrmerodunas crcrema, coieprKamias CYIIeCTReHHBIE
KOMUOHECHTHI — OGJIKH I HYKICHHOBBIE KHCIOTHI — I CcHab-
;RedHasg HEOOXOOUMBEIM BBICOKOSHEPIEeTIYECKIM CTPOM-
TeJLHBIM MAaTepuaidoM, MOKeT pPenmpoaynHpoBaTh CBOM
cocTaBHELIe 4acTi in vitro. Oma opofsiBJAAET BCe CYI[eCcTBEeH-
gbie (QYHKONII KABOH KJIeTHKY, HO He ABIdercs HHTHBH-
NyadbHBIM KHBBIM CYHOIECTBOM II He pa3BUBAETCA Kak
rakoBoe [6].

JIlormueckoe mocTpoeHIile 2T0il MOICKYAAPHONR CXeMBbI
GuoJorayecKoil nepepaboTru mHGoOpPMAuW B CHRATOM BLe
npegcrasieno Ha puc. 1—7 (psgc. 4—0 wIaoOCTPpUPYIOT
HpAHEANT cTpoenmsa OeaxoB. Ha Momenm puc. 6 morasaHst
JHIOL TPOCTPAHCTBEHHBIE TCJOKEHNA AMHEHOKICJOTHBIX
OCTOBOB H pacumoao:enusa OoKoseix melleit (R;). C no-
MOIILI0 PEHTTeHOCTPYKTYPHOr0 aHAJU3a MOKHO ONpene-
JARTE TOJOMKEHHE KasRa0oro OTHEJILHOTrO aToMa B 3TOI or-

o]

pOMHCIl MoOJeKyJde ¢ TodHocThIo mo 2 A). Maorme npera-
JU — KAaK TPOCTPAHCTBEHHLIE CTPYKTYDPBI, TaKk @ AUHaMII-
geCcKHEE B3aUMOCBAZA — B HacTosAmee BpeMsa V;Ke U3BeCTHRI,

Hackoapko mpocta 3Ta rpagaguo3HAS KOHIENINMA WTpi-
pOIEBI, HACTOJBKO CJIOKHBI ee IPOABJEHIA W MHOroodpaa-
BBl TE€ WHIHBHAYaJALHBIE CTPYKTYPBI, B KOTOPBIX OHa
peanusyerca. JTO HEHCCAKAIOIUHA HCTO9HUR wmHOOpMAOUN
A Heo2PpAHUUerHO HJBROINMIAU. oT axHaspodHoil OaKre-

16



pHH, UepPe3 ObBMNamlyi0 3yKapHOTHYECKYO KJIETKY, aCCHMII-
JUPYIOIEYIO PacTuTeIbHYI KJAeTRYy, depe3 nuddepernn-
poBaHHbIE M, HAKOHEI, yOpaBJseMbkle IeHTpPaJLHOll HepB-
HOH CHCTEeMO¥ OPraHmaMBbl K «oco3malomeMy cebA» gelioBe-
KY,— OTCIOJa 9BOJIOIIA MOMET HITH BOepen yA&e Ha
HOBOII OCHOBRe, yOpasnsgeMas pPasymMoM, H 2TOH 3ROJIGIUHII
HUTe He IpedBIIUTCH KOHIA.

C GumoJjioruvyecKofl CIO'KHOCTLIO M, BMecTe ¢ Heil, ¢ @mH-
TUBHAYAJIBHOU HENOBTOPUMOCTHIO CTPYKTYP MBI CTadKMH-
paeMcsa Yyi;Ke Ha YpoBHe MAaKPOMOJIEKYTd, 9TOo ABIALTCH
HeIOCPeNCTBeHHBIM CJeACTBUEM HMeHHO TOH KOHISUOIHH,
KoTopasa Oblla omHcaHa BuIe., B cuemuaXpuoii riase MEI
oOCYAHM, 94TO HYKHO ODOHUMATE Hon madopMamHaein. 3aect
;Ke MBI HaeM JIHOIsE HeKOTOPHe NOPUMEPhI CJH0KHOCTH H
VHUKAaJIbBHOCTH. ,

HuaroxpoM c¢, TpaHECOOPTHPYIOIMHZA 3IeKTPOHEI,— 04HA
H3 CAMBIX MaJeHbKHAX OeJKOBBLIX MOJEKYJ, BCTPEUAIIIHXCHA

[MenTugHasa cesasb

H N H
O+ H

2

Puc. 4. JIse aMHMHOKHCJIOTH COEOAHHAKTCHA B AMIENTHD, OTIHenJdg IDY 3TOM

MOJEKyy BOXBI. WMHIMBHAYAJIBHOCTL AMHHOKHCJIOTHEX OJOKOB, Bhipa;kaio-

masca B pasanuun4ax OOHOBLIX nemel#t R, m R, ocraerTcd IpHU STOM Heu3-
MEeHHOM.

B upupone. Ero MojgeRynspHbiii Bec pasHSAETCH ODPHMEPHO

13 000, a moammenTHAHEAA IEObL COCTOMT MNOpIMEpPHO H3

cTa aMHHOKHCIOTHBIX OCTATKOB.

Croabro pas3aulinvly NOCACOOBATEALHOCTEl AMUHOKUC-
AOT MO2YT UMETu bOeakogble MOAEKYAbL TaAKOU OAUHBLY
JTOT BOIPOC HaIOMNIHaAeT CTAapHHHYIO AeTCKYIO IIeCEHRY
«Crorsko 3Beamoder Ha Hebe...?» ITo «ymacHo O0IBHIOL
qRCA0» JEerko BRIYHCIATE. [Ana Karkmoro m3 cTa modaodie-
HEA B DOJHOEOTHIHON eIl HMeeTcda XBAANATEH BO3MOMAI-
roctedt. Vtak, orser rnacHuT:

20-20-20... == 201°0 =~ 10130,

Eamampa co cta rpugmarsio HyiaaMmu!
Jias peaamsanu¥M BcexX DTHUX BO3MOMKEOCTe#r mnorpebo-
BaJOCE OBI B HeBoOOpasuMoe HucJI0 pas 0o/JblIe BellecTBa,
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Pic. 5. MuoorokpaTHoe IIOBTOpDEHUe Ipomnecca, Hapbpa:xedHONO HaA DHC. %,
CPpUBORIIT W onpaausumlm JINHeIlTHOI DolullelITHIACH wentir (nephiidyHas
CTPYKETYpa Geanra). B wkavecTBe nOpuayMepa JaHa TOGCHefsBaTeIEHOCTE OHTO-

Xpoiia cC.

CowpalgeHiipre ofosmadetnsag aMIOHORICITIOTHIIX OJ0OKORB:
AJia — ajrtaHHH, Jieil — JIefiyuy,
ADPD — APPIHNE, JYII3 — JIMRUI,
AcCH -—— acllaparuvs, MeT — MeTHOHUEH,
ACH — aclaparmiHoBad KHuCcIsTAa, IIpo — TIPOITUH,
Bajg — BaJdul, Gep ~ CBpPpUH,

I'u¢ — rHCTINITA, T1iip — TUDPO3ITH,
I'nall — raunuy, Tpe — TpeoHH,
oy — rayranMuHOoBad KUICIOTA, Tpil — Tounrodiar,
I'nH ~ rayrTaMum, DR ~—— PeHuaATa /ITH,

e — nso.m,umm,

Kpy/KKraMII ¢ pas3dalivyHOM m'rpmcosh(m 0003HAYeHLl YeTLipe I'pyiansr 00-
ROBBIX Iereil: I — NOoJoOKNTeNnnilo 3apAa:;keligne, 11 — oTpuuartennHo sapd-
snerduste, LIl — mondpsble 1 aMSuBasgeHTHLIe, IV — HenomupHeie (ruxpodod-
HbBI&), (I7Ta KIacCUPHEAOIA He BIoAHe CcBOSOIZHA OT NpomM3Boa. 3apaibl
RUCIOTHBIX H OCHOBHLIX IDYIIX OTHoCcATCA K pH 7. K Lkareropum He3api-~
HEHHBIX, HO IMOJHPHLIX OTHOCATCA AMMHQLNCIOTBI € HHCIOTHLIMI I OC-
HOBHBIMII (DVHRUHOHAJLHLIMH TIpPyanmaMu. Doxapiniie yyacTHu OOKOBBIX Tac-
Ted TaKHX O0CTATKOR MOTYT HMeTh HNPEHMVINECTBEeHHO ruIpodosHLI Xapak-
ren., 'munouxa (R = H) Tak:ke OTHOCHTCA K 3TO0H Ipylne, HOTOMY YTO erg

noseleHe 8 OCHOBHOM QIIpenejigeTCA TOJNAPHOR nen'rnnﬂoﬂ CBA3bIO.}
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Pre. 6. Jiugefinaa monmnenTROHEAA Hels UPOCTPAHBCTBEHHC CcBeppyra. Pas~
AUYAKT BTOPHUYHVIO W TPETHUUYHYIO CTPYHTYDY. BTOpHYHasg CTPYKTYpa BOG3-
HHKAeT B pe3yjabTaTe 00pa3sOBaHMA MOCTUKOB BOIAONOZHBLIX cBasell Mexay
rpynnamMma —CO— n1 —NH—. QOcofenHo Yacrtc o0O6pasyeTCa «CHIaAn4aras
CTPYHETYPaA» (ABA ANTHNIAPAAIEeNbHBIX YYACTHA NTUOIAMIEeONTHOIHOM menw cpi-
3bIBAIOTCA Memay cofoii mocrmramMu —CO ... NH—), 1 o-cumpans (moam-
nenTUAHASA Dellb CHPYYNUBAETCA B CIHpAaisk BCIeldCTBHE 3aAMBIKANNAA BOIO-
POOHBIX CBA3eld MERIY pyaaaMu —CO— 1 rpynnaMn —NH-—, yoaneHHBIMH
OT COOTBETCTBYIOIINX rpynlx —CO-— Ha YeThie aMHHOKHCIIOTHDBIX OCTATRAj.
B puroxpoMe yvuacrtkua pmenn { — 12 1 89 — 101 mMeoT coMpPanbHYIO CTRYH-
Typy. Elne paxmHee IDOCTPAaHCTBEHHAMA, 1IJII TpPpeTIHHAasI, CTPYKTYPpa, KOTOo-
pasl oUpenexIseTCA B3aUMOIeHCTBUAMN ME:KIAy OOKOBRIMI DeIanMM B co3la-
€T aKTUBHBIH neHTP. B aNTHNBHOM LEeHTpe EWTroxXpoMa ¢ HaAXOODUTCHa KOMISIEeKS

d¥iele3a ¢ DOPPADPHHOM, HKOTOpLI HIrpaeT POJdb DOHOpAa (Fe2+) ‘MIAU arner-

TOopRAa (Fe*““) DJEHTPOHOB, BeyiiencTBMe CTROTC OlIpenelieRHON yRJagiKu To-
JUITeNITUANON [ernd aNTHUBRHLIN neiTp adcomorne cienHduden IIc OTHOIIe-
HUIo K cyOcTpary. QMPeRTUBHOCTE KeNes3Horo KOMIOJNeKca INoNmep:Kusaercd
OOXOBBLIMH [CIIAMH AMNKHOKHCIOT. M3MerneHne IIPOCTPAHCTREHHOWH CTDYK-
TYPLl, LIpHUBes0 OBl K pE3KOMYy MH3MeHeHHUI0 KATAJIWUTHYECHOH aXTHBHOCTH.



geM MOKHO HAATH ma BceM «HefecHOM cRoae». Bce Be-
nrecTBo Bo DBcestemmo#, mo oneakaM @uU3NKOB, 3KBUBa-
JeHTHO «Toabko» 1078 atomam somopoma. na cpaspeBna:
Macca Jdemaum coorBercTByer 10° aromam Bogopoga. 3a

.
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Puc. 7. ¥YOpouileHmHAA cXeMa OHILJa BOCIIPOHN3BEReHNA HVRJIGUHOBBIX HHCJIIOT

7 OiocuATeza (enHoB. PepMeEeHTHI, KOTOpPLIE CAYKAT UJIA DEeIXNNLAllIE re-

#eTuueckKrx coobmennid (JHK-momumepassr), Oisa X Tpadgckpumuan (MHK-

sapucnmuie PHE-noauMmepassl) u Tpascaaunws (6exrm pudocom), a Tairixe

JOIA ARTHBANKUY PaIJUYHBIX aMHHOKHETICT (aMUHOAUHNJICHHETETASbl), TOCBOJIb-

HO XOpoluro umaydeHbl. Iloamaa cxXema € o0paTHBIMH CBA3AMHM BHAOUYaeT ¢
apyrue DeJKOBbie PAKTOPHI PEryasamud 1 HOHTPROJMHA.

Pudocoma

3THM CpPaBHEHWEM C «ACTPOHOMHYECKHMEH MacintadaMds
CHPpRIBaeTCsT HeKas edb. MbeI XoTuM DoxazaTh, 9T0o OpH
TAKOM PpacXo/RISHHU B NOpAaxax seanuuu (10130 1078,
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1003) He HMeeT CMBICJa YXOAATH BO DCeleHAVIO, YTOORI
”;peaJIHé‘sOBaTb KOHIIelIHUIO, A KOTOPOA «HEeT MecTa» Ha
;JeMae.

‘% Hpu TakoM cOOTHOIIeHHM 4YuceJ B NPHHIMIOE MAJIO 4TO
JH3\JEHI'ITCH €CJIN MBI BBeJeM B DpacCMOTpeHile BPeMeHHYVIO
ho()D;[HHaTy Bospact Bceaemsoii nnm, ToYmee, BoO3pacT
TaKOro COCTOAHMA BcedeHHOH, B KOTOPOM MOryT pasbir-
‘pHIBATBCA pEAKIUH opeanuwecnoii XHUMIH, COCTaBJIAET
{«TOIBKOY» 1017 cerynyx. Ha:xe ¢ momomnio Xopomio aman-
?Tnposaﬂaoro bepMeHTATHBHOTO anmapara s paapriBa
pad A4 00pasoBaBHA ONHOH DEeUTHIHOA CcBA3H HOTpely-
ercsi BpemMa mnopaara 107°—10-2 c¢. Ecam pas permeHHsA
3a7a4M HCHOOJIL30BATh Bce BpeMsdA CyIIecTBOBAHUA Bcenen-
HOH, TO M B DTOM clIydae MOMHO OBLIO OB HCOPOOOBATH
AHMb HHYTOKHO MaJyio goaio um3 1030 BoaMo:RELIX moc-
e fOBaTEJIbHOCTEH,

B sToM wHci0BOM npuMepe A HATAAZHOCTH MBI B3f-
na TOJLKO OaHy, Ja H TO MaJeHbKYIO MoJeKyJay O6eiaka.
Moaeryuna HHHK, B roropoir 3anmcada BcA reseTudecKasn
ngdopManuad RICTKM HKAIUeTHoHR OaRKTepnH, cocTOoUT u3
4-10° saemenron. llocaenoBarensrocTs Taroro amesna OYKB
cooTBeTCcTBYeT KHHre odbemoM B 1500 Mmenko maOpadsHbIX
crpaHul. Yucao anbrepHATHBHBIX WTOCIEJOBATEILHOCTEN
cocTaBliAeT 3jxech npuamepnao 101000000

Honeys0, MMEBHO B CBA3W C 3THM BO3HIKAaeT BOHIPOC
00 YHHKQILHOCTY HOROOHBIX MOCIAedOBATEALAOCTEH U COOT-
BeTc'rByH)me cTPYKTYp. Urto Takoe «yHuha.}IBHLm»‘? Ecau
TO CBOUCTBO 0O3HAYACT «eIWHCTBEHHBIN B CBOEM poOae» He
TOALKO B CMBIC/JAE HEeNnOogTopuMoCcTu BHIOOpa, HO W B CMBIC-
Je DYHRIIHOHHUPOBAHUA, TO €ro CIeyeT OTORIAECTBUTEH CO
CBOJICTBOM ObBITL ORTUMAALHBLIM, T. €. HAUAYULUIUM,

JPPEKTHBHOCTL MOJCKYNAB GeJiKa MOIKHO OIpeNelnTh.
MoskiHo BHenoCcpeACTBEHHO H3MepiiTh CKOPOCTH BCEeX OT-
AedbHBIX cTaauii (epMeHTATHBHOrO Oporecca — Halpu-
Mep, CKOPOCTL CBA3BIRAHHA cydcTpaTa, CKOPOCTL CTPYK-
TYPHOE aKKOMOJIanuu (hepMeilTa, CKOPOCTL HPEeBpaINeHHA
cybcTpara, CKOPOCTh OCBOGOMeHIIA TPOIYKTOB PeaRkOul —
H, TAKMM 00pasoM, yCTAHOBHTL, COIJAcCOBAHLI JH BTH CKO-
pocTH IPYyr € IPYroM ouTHMAIBHBIM o00paszoM. Bpewmena,
XapaKTepHu3yKInue NPOJOLEHUTEILHOCTL HJIeMEeHTADHBIX
cTamuit pearnui, oOblaHo Meumnme 1073 ¢, a wacro pmaKe
mMeapme 107% c¢. VYs3masanme KoOMIIEeMEHTAPHBIX eAUHATL]
HYRACUHOBBIX KHUCIOT OPOUCXOIAT 34 HOJHU MHKDPOCERYHILL.
BerpanBanme Takoro ssieMeHTa B MaKDOMOJEKYJAy Tpedyer
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orxorno 10-% c¢. Ba Tarmymm peammmamm yhgaercs HE‘II.OCpe)I
CTBEHHO CJEJINTH JHUIb ¢ HOMONLILIO COBPEMEHHBIX MeTo4
T0B H3MEpeHUA, TAKUX, KaK MeTo MarHuTHOrO pe3ocHaHCca!
U peJaKCAIDIOHHBIE MeToIbl. CKOPOCTh XUMHYeCHOH peaxd
UuUHW OoYTH. BCerga JgocturaeT HpefeJnLHOro 3HadYeHUA, HO-%
Topoe OUPegeNFeTCsa 3aKOHAMM dusnxku. Bo Bcex caygaaxy
00HADYRHUBAIOT ONTUMAJILHOE COOTHOUIEHHE Teﬁneﬁunnﬁ!
«HKaK MOMHO OBICTpEe» I «HACTOJBKO TOYHO, KAK DTO HYK-
ao». g cosfgaHUA Taxoro OITHMAaJLHOTO cbyﬁhumaﬂﬂp0~§
BaHUA He NIoTpedoBaANOCh VYYACTHA HHKAKOro «IeMOHI
MawkcsBeanay — onHaKo OJA HAac, BTOPTAIOMHAXCA B MIinOw;-
KOCMOC CO CBOMM OOBITOM I HpBHyOBrI\,IIEHIIHMII ccbopMﬂpo,
BAaHHBLIMHI OKPYy:/Raome#l cpejoil, BCe BBIMNIAINUT Tak, haRi
OyaTo BCe BTO GBLIO «COAAHHPOBAHO» KAaKUM-TO TeHHANb-
HBIM KOHCTDPYKTOpPOM. BrocuaTiasolnmit HpHEMep naeT YIo-
MITHABIIESCT y’Ke BBIOIe pasMHOKeHue KUINEYHON Danog-
KH: Bech IJIAH CTpOoeHus, T. e. «kHura ¢ 1500 crpamumamn
MEJKOTO TeKCTay, MOCHeqoBaTelhHO HPOYHUTHIBAETCH B T{-‘-;
YeHHe ABAANATI MUHYT, H OJHOBPEMEHHO BBINOJIHAIOTCH
BCe coAeprRamiecd B Hel UPeAONUCAHHA [JS CHHTE30B.!
Kumeunmas mamouKa MO:KeT PenpoaymupoBaThCca 3a OBajl-
mate MuHyT. IIpm srom meEdopManmsa, cogep:Raimasca B
RaEmoU OyKkBe «NJaHa CcTPOEHUA», ITOJHOCTHLIO mepepaba-
ThIBaeTCA 3a Bpema, Meubmee 1073 cerynmanl. ]

ITogBenem wmTOr: MaKpOMOJIEKYJIAPHBIE CTPYKTYPHI, KO-
TOpble MBI HAXONHM B HblHe JKHBYIIWX OPTaHU3MAaX, ABIII-
IOTCA YHHRKAJTHhHBIMH — He CTOJBKO B CMBICJE HeHOBTOpU-
MOCTH BbBIOOPA ®W3 HEeODOIPHMOI0 MHOMECTBA BO3MOMKHBIX
AJLTEPHATHB, CKOJLKO B CMBICJe HX OITHAMAJBLHONA npl-.’:
FOOHOCTH JIJIA BBITOJHEHUS COOTBCTCTBYIOMeH PYHKITIIN —
«meniy, BozpmrmoBeHMe KIBHI, BO3EHKHOBeHHEe OMOJIO-
ravecKoil madopManni — 3To IpobieMa \i&HpOMOﬂE‘hyHHp?
HO# caMoOOopragii3aljin.
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Faasa 2
KAKR BOSHURAET MHDOOPMAIVIA?

IloraTtne mEdoOpMangIn mMeeT Ba a4CHEeKTa, KOTOPHIE
cOBCOHNIEAAIOTCA PYL ¢ OPYrOM TOJBKO BOOPOCOM, IToMe-
[DEITHLIM B 3ariaaBuil. Bo-TepBrIX, »T0 KOJIUNYeCTBEHHEIT
ACTIERT abconroTHot HHGOPMATIIN, NTHOPHPYIOMKI CMBICH
n a3HageHue cooOmenus. lIpenmonaraercsas TOABKO, UYTO
coobmeHNe OTAHMIAETCA OT APYTUX colieprRaifuMcsa B HeM
CMBICTIOM ®W YTO pPAacHoNoiReHITeé CIHMBOJIOB B COOOICHHN
xapaxKTepHo AadA Hero. lIpm mepemage cooGmeHHA HOMKHO
oOeCcIEUUBATLCA COXPaHEHMe PAacIoN0KeHIss CHMBOIOB —
B paMKaX JAOOVCTHMBIX OTKAOHEHHUI. ITUM ACOEKTOM 3a-
HIIMAaeTea Teoplsas THPODMAITHN, IJIII TEOPId CBSI3N, pas-
sutaa Illemnouwom [7], Bumepom [8] nm HoamoroporsiMm
[9]. Oma mpepacraBader cololi MaTeMaTHYIecKYIo [HCHHAI-
IOHY — 9T0 IPHRIAHAA TeOPIsd BepoATHOCTEI.

Bropoil aconekT cBazad ¢ ONCHKONR cooOmieHEns, T. e.
¢ ero cMeIcaoM. EETo masmIBaioT TaKile CEMAHTHUYCCKIIM AC-
nektToM. Jlro6as ceMaHTIIRKA 3aBICHT OT H3BECTHBIX COrJa-
HIeHIii, man, B GoJsiee MIIIPOKOM CMEBICHe, TIpefloJaraetT
cyIIecTBOBAHNEe HOUNOJMHUTeNBHOI HADOpMamun (Hanpu-
Mep, HAJU4IRe OHNPEeACHeHHOH OKPYKAICH cpenbl), KOTO-
pas JAOKAINI3yeTCsI BHe COOOMIeHHNA W CeJIeKTHBHO B3amMO-
neficTByeT ¢ mudopMmaiineil, coneprRamelica B COOOMEHNH.
Rapan @punpux ¢doua Baiinsexep [10] spIpaszma sty co-
TYaiHI0 OOCPejcTBOM [OBYX B3aHMHO _HOOOJHITENIBHbLIX
Te3TICOB: ' .

1. UandopMmanueii ABIdeTCA AUIIL TO, 9TO HOHIIMAaETCs.

2. Uncgopmanmeim ABAaAeTCA JIHIIL TO, YTO OPOH3BOTUT
na(poOpManIIo, : L

Obparnbple yTBepHAeHHsa HeBepubl, Hanpumep, ms BTO-
poro Teamca HeJdb3d CHEJATh BEIBOH, YTO HWHPOpMaNuio
MORHO . IPOHE3BOINTEL TOXBKO H3 mHpopManun, CoxpaHerwe
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153

oxono 10-* ¢. Ba TakmMum peaknuAMm yxaeTcs Hemocpend
CTBEHHO CHeAuThH JHUIb ¢ TOMOIIbI0 COBPEMEHHBIX ue'ro-%
J0B H3MEPEeHUA, TAaKUX, KaK MeTOJ MATHHTHOrO pe30HaHca
7 peJaKCAIIOHHBIe MeToIbl. CKOpPOCTh XHMHYECKOLI peard
UHY TOYTH. BCerga OOCTHraeT NpeaeJbHOTO 3HATEHUA, Roﬂg
TOpoe onpefeigercA sarkoHaMu dusnuu. Bo Bcex cnyqaﬂm“
oﬁﬁapyH{HBamT OOTUMAJbHOE COOTHOIIeHIE Teﬁneﬁn;ﬂn%.
¢KaK MOHO ObICTPee» I «HACTOJULKO TOYHO, KAK 2TO HYIK
HO». [Ja cosgadpsda Tarkoro OIOTUMAaJLHOTO clv‘)ymu:m(}Emp(:ms
BaHUA He woTpedoBadoCch VIACTIA HUKAKOTO «;[euor.{df’f‘
Maxrcsenja» — ogHAKO AJid HAC, BTOPTalOIUXCA B MIKPO-
KOCMOC CO CBOMM ONBITOM I Hpenyoe}mennﬂuﬁ chopmMmmpo-!
BAHHBIMU OKPy::alOliell cpeloil, Bce BBRINIAIHT Tak, HaR
6ydTo BCE 3TO OBIIO «CHONAHHPOBAHO» KAKHM-TO rFeHUATb-
HBIM KOHCTPYKTOPOM. BrOcUHaTIHSOIuit HIpuMep jaetr Yoo~
MHHABIIEOCH Y Ke BBINIe PAa3MHOKeHMe KHIOIeYHONH NIanod-:
KH: BeCh OJAH CTPOSHUA, T. €. «kHUTA ¢ 1500 CTpaH[IuaMn
MEJIKOTO TeKCTay», HOCHeJOBATEIhHO TPOYHUTHIBAETCH B Te-
yeHHEe ABAONATU MUHYT, U ONHOBPEeMEHHO BBIOOJHAOTCA
ECe copmep:Ramjecd ‘B Heil mpejpoucad@a g CHHTE30B,
Kunreunas masiouka Mo;KeT PenpoaymupoBaATLCA 3a ABaj-
nate MuuyT. lIpn sTom wundopmanmusda, comep:Ramasfcas »
KaRaoii 6yKBe «mlIaHa CTPOBRHHUA», MOJNHOCTLIO uepepaﬁa-i
THIBaeTCA 3a BpeMs, mMeHbmee 1073 cerynanl. |

ITogBemeM HTOr: MAKDPOMOJIECKYJIADHBIE CTPYKTYPSI, KO-
TOPLIE Mbl HAXOAWM B HEIHe JEUBYIIWX OPTaHI3MaX, ABIII-
I0TCH YHHKANLHEBIMH — He CTOJBKO B CMBICIE HEIIOBTOPH-
MOCTH BBIOOpa W3 HEOOO3PHMOT0 MHORECTBA BO3MOMHBIX
AanbTePHATHB, CKOJBKO B CMbIcIe HMX ONTHMAJBHON Dnpwu-
FOAHOCTH JUIA BHIOMOJAHEHHS COOTBETCTBYOIHell DYHKRITIIN —
«1reny. BosHWKREOBeHNe KII3HI, BO3HINKHOBCHIE 6110‘;10-"}.
rogecroit MHGOPMaNMII — 3To Tpodaema uaHpOMOHeRyan
HOI CaMOOPprafHiizanumn,
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Faasa 2
KAK BOSHURAET MHOOPMAIIAA?

ITonarize mEdOpMAaIIII #nHMeeT ABa AacneKkTa, KOTOPHIe
o0BCAUNHAIOTCA APYL ¢ APYIrOM TOJBKO BOODPOCOM, IIoMe-
MeHLIM B 3arjgaBuil. Bo-TepBBIX, 5T0 KOJAMIEeCTBEHHBIII
acueKT abcoaroTHol WHPOPMATIIIN, HrHOPUPYIODIAN CMBICI
n a3Hagenune coobmenusa. Ilpenmomaraerca ToOXBKO, 9TO
cooBmeHdNe OTIAHTIAETCS OT APYIHX cojieprRaiuMca B HeM
CMBICTIOM H YTO pPAaclookeHIIe CHMBOJOB B COOOHICHHT
xapaKkTepHo aiAa Hero. lIpm mepemadge cooGImeHIIS HOMAHO
ohecrieyUBaTLCA COXPAaHEHMEe PACTONOKeHIIA CHMBOIOB —
B PAMKaAX AOOYCTHMBIX OTKJOHEeHHN. JTUM acHeKTOM 3a-
HIMaeTcs Teopusa mHEOOPDMAI{MII, HJIII TEOPHs CBA3W, pas-
surtasgs Ulemnouom [7], Bumepom [8] 1 Hoamoroposwim
[9]. Oma mpepcrasnger cofofi MaTeMaTWIeCKYHO J{HCIOHI-
THAHY — 9TO HNPHKIANHAA TEopHa BepoATHOCTell, |

Bropoii acriekT ¢BA3aH ¢ ONEIIKOH CcOoOIHMeHNIId, T. €.
¢ eT0o cMbicaoM. KEro maspiBaorT TaKite CEMAHTHYCCKIIM ac-
nekToM. Jlrof6ada ceMaHTHKA 3aBWCHT OT W3BECTHBLIX corja-
nieHNil, mam, B OoJee IMIIPOKOM CMbBICJIe, TIpeArojaraer
cYyIIecTBOBAHUE JIOUOJHATEILHOI wHHEHOOpMamun (HanopH-
Mep, HaJKn4ue OHOpPeNesIeHHOH OKpyKalomieh cpelabl), KOTO-
pasg JOKANU3YyeTCA BHe COOOMIEHHS W CEeNeKTWBHO B3aWMO-
reficTeyeT ¢ mHdoOpMamnuell, cogepkamedica B COOOIMeHUMN.
Rapa @punpux dou Baiimsexep [10] sBIpazun sty co-
TYAQIIHIO0 IIOCPEencTBOM HOABYX BB&HMHO__IEOIIDJIHIITBJIBHLIX
TE3TICOB:

1. Uedopmanrmeii ABIAETCA AWOIb TO, 4TO IIOHIIM&E‘TCH.

2. NagopMmanmeit gaeiigeTcA JHUIIL TO, 9TO nponsBoll;HT
nmH(pOPMaAIKIO.

O6parTHBIE yTBBp'}h:LeHIIH gepepHBI. HanpaMep, U5 BTO-
poro Teamca HeJIb3d CHOEJAaTh BEIBO, YT0 WHOOPMAaIUIO
MOM{HO I POH3BO/IITE TONbKO H3 WH@opManmix. CoXxpaHeHHe
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ROJH4eCcTBA HJIH HEeOPepPBIBHOCTL HHE@OPMAMUA HCRJIIOTANI
OBl T106y10 GOPMY BBOJIOITH U,

Ecaun MBI X0THEM HOHATH, KaK BO3HWUKaeT muEdOpMAa-
unAsa — 1 ocobeHHO OHodorudeckana mHoOpMandsg,— TO HaM
npupaercsa Gosee moxpobmo paceMorperh o0a acmeKTa IO-
HATHEA #HopMmauni. M6o MBI gox:KHEBI, CcOOCTBEHHO
ropops, PoOpMyIHPOBATHL CBOH BOOPOC cleayiomuaM obpa-
30M: Kark BOo3HHKaer ceMaHTukKa? Hac murepecyer He cTOND-
KO pacnojoskeHue CUMBOJIOB caMo o cede (orpaEmvieHHOE
OoOpefe/ieHHBIM paclpejelleHENeM BepoATHOCTE#), CKOJIBKO
dyBEROUOHAASHOE 3HAYEHHe, HWHCTPYRTHEDPOBaHHOE 3THM
pacmosodieHHeM CIIMBOJIOB.

I pa-cemanrura 6uoaozuueckoll uugﬁc)p.waquu ocHoB8a-
Ha HA PYyHEYUOHAABLHOU ynopaldouennocTu, Kcropas odec-
newugaer corparnernue u daasvHellutee pa3zsuTue COCTOAHUSA
JHCUSHUL,

AbcoaroTnan wundopMamua XapaKrTepHsdyerca MHOMKe-
CTBOM CHMBOJIOB u MX pacupefefieHneM. CHMBOJBI JOJM/KHDI
OBITH TpeJcTaBaAfAeMbl CUTHAJAMH, KOTOPBIe MOryT HOepeaa-
paThcA pusndecrkumu cuocobami. [lna sToro my:ked ogdo-
3Ha4YHLIA KON, T. €. OOHO3HAYHOE COOTBETCTBUE MEKRIY
MHOERECTBOM CAMBOJIOB U MHORECTBOM 3JjleMeHTapHLIX 3Ha-
koB, unap curgajgoB. Ha puc. 8 m 9 mamsl aBa mpumepa:
regeTHYECKHUA Koa H Tejerpadusld wox. Omm @Mei0T co-
BepLIeHHO pa3nxudnoe Hpolcxo:pgeane. llepsriii (puc. 8)
BO3HIK HA paHHeM 3»Tame CyMecTBOBAHHA 3eMjil B pe-
3yaAbTaTe CaMOOpraHH3allHW BelmecTBa, BTopo# (puc. 9)
OpAAyMaH ToJbLKO B Hamem Beke. (U6a od#, ogjHaKO, I0-
CTPOCHBI HO OY€HDL CXONHLIM JorndYeckuMm npuamuoaM. Ogn
paBHOMEPHBI, T. €. BCe KOMOMHAIIMH CHMBOJIOB HMelOT OXHY
H Ty ;Re [UIHHY: TPHOJETHI B FeHEeTHYECKOM KOJe ¥ KBHH-
TeTsl B TelerpadaoM xo1e. Rox Mopze, Haobopor, mepasn-
voMmeper. Hoburhca BocupousBoguMoro GYyHKIHOHHIPOBA-
Hufl TAaKOM CXEeMbBl HA MOJEeKyIAPALOM yPoBHe ObLIO OhBl
0o49edb TPYJIHO H3-3a HeoDXOMMUMOCTH HOCTOAHHO HU3MEHATH
«IINHY Kagpan.

B tenerpadnoM Kome Bce BO3MOIKHOCTH HCHOAL3YIOTCA
B3aEMHO ONHO3HAYHBIM oOpasoM. [Ipm pBomusOH cucreme
KBUHTETHBIN Kopn maer 2° = 32 moMOuganmuu. B HeMeI[koM

aaxdgarure mMmeerca 26 O6yxks. Ocramorca mecTs koMOuza-
A, KOTOPHIe MOKHO HWCOOJL30BATH I8 CHIHAJIOB Oepe-
RJAYeHAA. | eHeTHYeCKHHA KoJ CocTOoMT m3 4° = 64 Tpnm-
HIeTHsIX KoMOmEamuii. Jdra KoHTenmus Osiira Oonee mmo-
Apo0HO paccMOoTpeHa B HepBo# riaase. McemoansoBanue B
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Puc. 9. Tenerpadunifi kom (cM. Kindler H.— Nova Acta Leopoldina, 1972,
v. 37/1, p, 121),
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ra9eCTBE DJIEMEHTAPHBIX AHAKOB KOMla He [BYX, & 9eThIpex
HYKICOTHAOB mHaeT OoraTyfo IajluTpy QedoTHIIYIeCcKuX
BO3MOSRHOCTEH BBIPDAJREHIIA y i€ WA yPOBIIe TEHHBIX CTPYK-~
ryp. 9TO OPOABIACTCA (Pere BCero B BBHICOKOM HHHA-
MITHECKOH TUOKOCTH [IBYXIEIIOYEYHRIX CTPYKTYD BO BpeMA
ronupoBaEAA. Vcoonb3zoBadane TONBKO ABYX 2JI€eMeHTAPHEBIX
3HAKOB B TeéHeTHYeCcKOM anadasiiTe caenano Ol He0oOXo-
qOIMBIM — KaK H B cilyuae TenerpadHoOro KoJIa — BBEEeHHE
RBUHTETOB HMJIU JaKe cexctetoB. llepemaua mmdopmanmm,
3aBHCALIIAA OT B3aUMOSEeHCTBIA MEIRAY OTHeNbLHBIMI HYK-
AeOTHAaMII, IPOFCXOAIa OBl CIUINIKOM MEQJEeHHO B ClIyiae
AT HIII THeCTH NeHTPOB B3anMojeiicTBuUA (KoMILIeMeH-
TapPHBIX Tap HYRIZEOTIHOB HA OIHH KOmoH). Mz rumaetude-
¢RIIX HCCAEROBAHIIL PA3dNIHBIX KOMOUHAIINN HYKJIEOTHAOR
c OIpPeeNeHHBIM COCTABOM Mel suaem [11], uwro Tpumner-
neiil KoI IIpencTaBideT CcoO00 OUNTHMANLHOE pPeEIlIeHHne,
palifeHHEOEe NOPIPOJOH, He TOJBKO € TOUYKII 3pPeHIIS €ro
panIoOHAJABHOCTH, HO T € TOYKM 3PEHIIA nQIHaMHdecKoi
cTabUNBHOCTY W THOROCTI,

HonmgecTBo abcTpakTHON MHQOPMATME B AAHHOM MHO-
;ecTBe CHMBOJIOB MOJKKO BLIPA3HUTDL Wepesz pacupeieiieHine
BEePOATHOCTUII BceX BO3MOYKHBIX pacmonoskenauii, O0Gozma-
9iiM 9ePes VvV YHCJO 3IeMEeHTAPHBIX 3HAKOB B JaHHOM MHO-
;ReCcTBe, a4 depez A — diCI0 PaAa3NuYHBIX KJIaCCOB 3IHAKOB.
Torma YHCAO BCEX BO3MOMHBIX PACTONOSKeUMit (IMMocieao-
paTedbHOCTEl) Oyner A'. Jina ©6enxoBO#t MOJEKYIBl THIIa
pqurToxpomMa (CcM. TpHMep W2 MepPBOMl TJIABBI) 3TO YIHCAO
MOAYIUNOCH IIOI)F.[II;I\& 101%0, Eenu 651 BCe LOoCaenonBaTelh-

E AT RS SRt i

10 BTO. TUCHO Yske Momﬂo 651.110 651 HCHOTD30BAThH ;MH
gajaEaAa  KoamwectBa nuadopmanmuwn. J[elicTBRTeNbHO, B
caydae PAaBHOMEPHOTO paclpeaesieHus BEPOSTHOCTeIi, utTo-
651 BCTPETHUTH BAZAHHYIO NOCIENOBATENLHOCTL, moTpebosa-
nock Obl mepeGpaTh T _HCHOLITATH BCe 10130 BO3MOIRHBIX
nociaemoBaTenprOCTeldl. IIpw Takom mpocMoTpe MBI He pac-
HojaraeM, KOHEYHO, HNKakoil madopManumeil, KoTopas MOT-
da 6Bl BECTH HAC K NeNI. «[APacHBIII cBeT» BCIBIXIIBAET
TOABKO TOTMAA, KOTJA IOABIAETCS COGEPULEHHO TUPABHUILHAA
NoCIenoBATeNILHOCTE. TaKAM «(KPACHBIM CBETOMY» MOMeT
6riTh, HAOpPUMED, TECT Ha (PEePMEHTATHBHYIO aAKTHBHOCTH,
KOTOpas OKA3BIBAETCA HOJIOYKHTEIHHOM TOJIBKO B TOM CIy-
Yae, KOrJa peajiasosnaHa NOPaBHIBHAHA TOCHAER0BATEILHOCTS.

BepoargocTr mMEOT CRBOUCTBO MYIBTUILIHKATUBHOCTH.
JTO 3HAYAT, YTO BEePOATHOCTL OAHOBPEeMeHHOU peanam3aniil
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HECKOJBKHX He 3aBUCHMEIX APYr OT Apyra Co8wBITHM, Xa-§
PAKTEepPHU3YIOIMUXCA BEPOATHOCTAMH Py, P2, ..., Px, PaBHak
HPOU3BENEHITIO P1- Do ... P y. & IPYyroil CTOPOHBI, KOJAMYECTBA]
mgdopManli KAR Mepa MHOReCTBa JOJ:KHO HMeTh aJlH-{
THBHBIE cpoiicTBa. Ilpoctefinrass MaTemMaririecrasa q)yﬂmﬂﬂ,?
VAOBJIETBOPAWINAA 5THM YCIOBHAM,— 3T0 JoTapHOM:

log(a-b) == log a + log b,

I{esecoo0pa3no — ocoleHHO HPH KOAHPOBAHHH ABOHTHHI-
MH 3JIeMeHTAPHBIMI 3Hahaur1 ~— OOoJL30BaThcHA ﬂorapmbua~
MH TOPH OCHOBAHHI B nmaneuefinieM Mpl OyJeM o0003HA-
JaTh HX CHMBOJOM ld 11 mpocToro caygasd, Koria Bce
PacOoIoeHUA WMEIOT paBHBie ATPHOPHBIE BEPOATHOCTIH, '
OOJIVHIM

=
-ﬂw AT

H = 1d (&%) = v 1d A,

R T ST

Mepa wmagopmanmn H, coraacumo Illemmomy, massiBaeTcs |
sHTpouHei *). B meil BeIpa/RaeTcd DKBUBAJEHTHOCTL Pealib- |
HOll W moTeHmMumaNLHOA MHMOpManum (T. e. HADOPMAIHIIL, |
KOTOpas HeOOXoAMMAa A OPHHATHAA IPABHIHOTO pemle-
HusA). OHa ABIAeTrcAa Mepod HeonpeXedeHHOCTH, HIM Me- |
poii MHOJ{ecTBa BO3MOMHBIX aJbTEePHATUBHBIX peiIeHuil. !
1A pBOWYHLIX 3JeMEHTAaPHBIX 3HaKOB B cJydae, Rorja -
pasJjiyHEble pacliolio;ReHHA paBHOBepoATHsl, A mpocro pas-
HAETCH YHCIY ABOUYHBIX 3HAKOB (HNBOHYHBIX EeQHMHWII, T.Ee.
OWTOB).

Cocroanane, njida KOTOPOro BCE BO3MOKHEIE PaCIIOAOERe~
HHA WUMeIOT PaBHbBle ANDPHOPHBIE BePOATHOCTH, SBJIAETCHA
COCTOAHMEeM C MAaKCHMAJILHON HeOoIpeaeleHHOcThLIO, Jlioboe
OTKJIOHEHUE OT TAKOTO PaBHOMEPHOTO pacOpe/ieeHHA 03-
HagaeT orpaHAYeHHE HeonpepeJeHHocTH. Eciu ampuopHas
BEPOATHOCTE i-TO COCTOSHHA paBHa .p;, To no llen-
wouy [7], |

e T R T T

b st e

1L :

H=— S pdp, i

i=1 ;5

- g

rte X p; =1m n— dnciao Beex DO3IMOMRHBIX COCTOSHWIL |

i=1

LT

*} Ces3bp nudopmannm wiaE surpoomm no HlemsoHY ¢ TepMo- |
AEHAMAYECKOH 2HTpoLHeill uMeeTr He (POpMaNLHEBIL, HO (QDHIHIECKHI %.
XapaxTep. 3ra CBA3L PACCMOTPEHA B yKazaHHRX B [IpexacaoBmm |
mMogorpagpuax BrmoMendelbda H aBropa 3THX CTpPoK. (puxn. ped.)
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(maapuMep, A'). Tawrmm ob6pasom, H — a3To ¢pexmee 2zHa-
gyeHIIe BCeX HNH@POPMAIMOHHEIX BKJIaA0oB ld p;.. Benmuaman:
pi; ABIAAIOTCA OJHOBPEMEeHHO BECOBBIMH MHOKUTENAMHA Jid
3THX OTHAeJbHBIX BRJajoB., Ecian Bce OHH pasHBI, TO HOIY-
4aeTCA IIpocToe BrIpa:dernmne A = ——1d p; H obGpamaeTcs
B HYJ b, €CJIH H3 N BO3MO'RHBIX pacHOIOKEHHA BCe, Kpoxe
OMHOTO, NMeOT BepPOATHOCTH HyJdb. llpH 3ToMm cocTosHme
¢ eJIIHUYHOU BEePOATHOCTHIO He OyJeT HMeTh albTePHATHB,
T. €. ANA ero upaeETHdURANE He TpebyeTca GoJsiee HHUKA-
KOHl HMHEOPManIIN.

IlpnMepoM Tako# CHTYAUHW MOKET CAYyRHUTH MOJERy-
ASIpHAA CTPYKTYpa, KOTOPasg BOCIPOH3BOAHMO obpasyercs
U3 CTEeXWOMEeTPHYEeCKOH cMeCH NPe[IleCTBEHHHKOB, CIeifH-
(pHIHO B3AUMOLEHCTBYIUX APYr ¢ APYTOM, NpUdeM Tel-
a0BbIe PIYyKTyanHu IOPAKTHIECKH He MOryT NOoMenIaTh
3TOMY mOporeccy. A HUBKOMONEKRYIAPHLIX coegHHeHHIT
5TOT CAydall peanm3dyeTcsi o4eHb dacTo. [Ipyro#d mpimep —
5TO HPOCTPAHCTBEHHAA YHKJIANKA NDOMHOENTHIHON meldd I
meon pudOOHYKIEHHOBOH KHUCIOTHI, KOTOpPasA BO MHOTHX
CHAyIasgX OMHO3ZHATHO OTIPEeHeIAeTCHA II0CIeA0OBATENLHOCTRHIO
COOTBETCTBYIOINMX B3JeMeHTOB. TaKoil rpoiecc yRIAIARI
II03TOMY He BKJI0OZaeT B cebdA HUKAKOTO W3IMEeHEHHHA
rHPoOpMaH.

PaccmorpuM Temeph, WeM MOTYT OBITH OOGYCIOBIGHEL OT-
KJOHEHHS OT DPAaBHOMEPHOIO pacupeneleHuss AIPHOPHBIX
BEPOATHOCTEM,— MBI OygeM Ha3LIBATh 3TH OTKIOHEHWUA W3-
6piTouHOCTLIO. MMerorca pnBe NpHHOUOHAJLHBIE OPUYH-
HBl nabnlTouHocTH [12].

1. CUMBOJBI PaA3NUIHOTO COPTA MOTYT BCTPEHYaTHhCA C
pa3JIM4HON dHacToTod. ITo 03HAYaeT, 4TO B CYMMApPHOM
MHOKECTBEe CHMBOJOB VvV CHUMBOJEBI Pa3IHMIHOTO COPTa Ipe-
craBjieHE He B PAaBHBIX KOJIMYECTBax v/A.

2. Moryr cymecrsoBaTs OpenuOITHTeNbHBIE MOCIEXo-
BaTCIBHOCTH cuMsoljion. Crnenudwanbie B3aMMONEHCTBUA
MEeJKIy CHUMBOJAMH BbI3BIBAT OTKIOHEHUA oOT CIAy4afiHO-
I'0 PACTHOJOKEeHNA. JTH B3aNMONeHCTBUA He o00a3aTelNbHO
OOJHLI OrpAHUYAHUBATHCHA JIUIND OJIKAAIDAMHU COCETAMH.
Tar, wanopumep, B MoJieryjse Oellka MoOryT BO3HHUKATH
OYeHBb CJORHEIE «YCJIOBHA COCENCTBa» IO CPaBHEHHIO C
AHHEMHON NOoCIenoBATEILHOCTEIO (CM. pmc. 4—6).

[eiictBue 000HWX 3THX (PAKTOPOB OTHUETIHBO BEIPA’KEHO
TaKR:Ke B HaOieM sA3BIKe. JOech MeKAY HUMH HMeeTcA Ha-
Re ONPUIHUHHAS CBA3b: NOCKOJBKY oIpeielieHHble KoMOu-
Eanum OYKB BeTpedaloTcda Fanle, 9eM APyrue, COOTBETCT-
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Taoanuoga 1

OrHOCHTEIBHAA YacTOTA OGYKB B REMENKOM A3BIKC

CIHMBOJ P, P, ldpi

1 npobexn 0,1515 0,4125

2 B 0,1470 0,4068

3 N 0,0884 0,3093

4 R 0,0686 0,2651

51 0,0638 0,2532

6 S 0,0539 0,2271

77T 0,0473 0,2082

8 D 0,0439 0,1978

9 H 0,0436 0,1969

10 A 0,0433 0,1962
11 U 0,0319 0,1585
12 L 0,0293 0,1493
13 C 0,0287 0,1397
14 G 0,0267 0,1395
15 M 0,0213 0,1184
16 O 0,0177 0,1039
17 B 00,0160 0,0959
18 Z 0,0142 0,0873
19 W 0,0142 0,0872
20 F 0,0138 0,0843
21 K 0,0096 0,0841
22 'V - 0,0073 0,0521
23 U 0,0058 0,0431
24 P 00050 0,0382
25 A 0,0049 0,0376
26 O 0,0025 00,0219
27 3 0,0018 0,0152
23 Y 0,0002 0,0022
28 Q 0,0001 0,0018
a0 X 0,0001 0,0017

Sp¢=1,0000 H==41146 6uTon

IIpo PaBHEIX TaCTOTAX BCEX CIMBONOB (pi1=1/30) agTponmEn aa
onmun cumBoJ Opra O H =—4,9069 6oToB.
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BYIOINe OYKBHI HBCUONL3YIOTCHA C PA3HBIMH BePOATHOCTA-
Mz, [JdemudpoBra 3aKoAMPOBAHHBIX CooOIIEBEH HA A3bIKe
¢ H3BECTHOW CTPYKTYPOH oCHoBAHA Ha IPHHIEIIE TAKOrO
comocTaBiernns. OTHocHTedbHEBIe YacTOTEHL OYKB B HeMeH-
roM f3blKe HIp¥BeneHBI B Tabma. 1.

MosxxHO mnDpuBecTHm TaxkiKe MHOrOo NPHMEPoOB dacTo
BCTPEIAIONIUXCA nocJegoBarTeNbpHoCTel  ompefeleHHBbIX
OyKB: yooTpeOuresbHBlEe OKOHYAHUS, Kak -en, -ig, -lich,
A JKe mOoMeNleHue IIacHON MEemRAy IBYMA COrJacHBIMH
n T. 0. MHEOecTBo Becex U3GHITOYHOCTEH IMPAKTHYECKH
geoboszprMo. Oxu pacOpoCTPaHAIOTCA HA ToHdalnime
0COOERHOCTA CTPYKTYPH H3LIKA M BOBCE HEe orpaHH4IHABa-
ioTcd OIMIKHAM NOOPAIKOM B PacOoloxeBHX Oyns., JHa-
qHMOCTE PAa3JIMYHBIX KoMOWHANWH OYKB TalwKe od4eHL pas-
armuHa. Tar, Hampanep, cMBICH HCKa*KeHHoN TeJderpaMMEL
¥yaCcTO MOKHO BOCCTAHOBHUTE oaHO3HadHo. G napyroit ¢ropo-
HEI, CYINECTBYIOT oINHOKH, KOTOpHIe CoBeDHOIEHHO W3MEHSs-
JOT CMBICT, XOTHA OHH COCTOAT B 3aMeHe BCero JullhL O~
HOHA OYKBBI *).

TORCKaX CBA3M MEKOY CTATUCTHYECKHM W CeMAaHTII-
gecKOM acheKraMm nEGOPMANIHA Mbl IIPEHKIe BCEro Craj-
KiBaeMca ¢ nOpoGieMod mprpocta wumHPopMmarum (der
Informationsgewinn). 3mecr MoKHO ommpaThcsa HeIlocpeq-
CTBEHHO Ha TEOPHIO BepPOATHOCTEN.

JHTPONMsI MHOKEeCTBa CHMBOJOB MaKCHMAaJIbHA, KOTIA

R LT T sl M R e

BCE PACLOJAO/KEHAsI CUMBOJOB paBmoBepoAaTHRI. JlwbGoe or-
KIoHEeHWEe OT pPaBHOMEDPHOTo PpAacinpegeleHIsA BepogTHO-
cTefl o3HaYaeT orpaHudeHme HeoUpeaeleHHOCTH — KO-~
yecTBOo HWH@PopManmum, HeoOXoamMoe I IOJMHOA HIAEHTH-
duganmum cATYaOU@A ®Ma¥ coobmeHHA, YMeHBIOAeTcH.
JTi060oe m3MeHeHHWe pacapejesleHHss BepoATHoCcTe#l B pe-
syaptaTe HaOIOOeEWA WiIH B pe3yiabpTaTe Toro, 4To CTa-
HOBATCS M3BeCTHLI KaKwme-Tn0O0 JONCIHHTEJIBbHEIE YCJIOBOA,
03HATACT NPUPOCT UHBOpMayLL.,

IIyers
P= (pla pzs LLIR] ) pﬂ)’

*) B onmoit xunre, mamamuoi B 1947 r., 6n1o manmcamo: «He
cYATas BOOPOCHE OPHOPHTETa CYIHSCTBEHHRIMHA A4 HCTOPHM HAY-
KH, 51 BCe ke MOJKEH OTMETHTH PONE BeJWKOIr0 YIGHOIO..». ABTOpa
NoaBepIVIM KPUTHKE 3a HEeJOcTATOYHOE BHHMAHH® K BOOpOcaM OpH-~
opnrera. OmpaBfsIBasgch, aBTOP cocjalca Ha omevarky. B pyxomi-
o, 0O ero cjhosaM, 3HaImdock: «Ho cumrasn..» u T. A. ({pun. ped.)
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"

rae p;=>0n S p;=1, n Q==(qi, g2, -+ Gn), £E g: =0
i==1

1 ==

n
n 2 q;=1,— nxBa pacupefgelleHHa BepOATHOCTEH AAA
i=1

zajjaHHOro (B 00owMX caydaAX UJAeHTHYHOIO) MHOKecTBa
TocldeoBaTeJbHOCTER CHMBOJOB, OpumieM (J Kar ycIoBHOE
pacmpeieliedue BePOATHOCTed mDodaydaeTca u3 P B pe-
3yJdbTarTe NOWONMHUTEIbHBIX HaOMIOJAeHuH. lTorma mpmpoct
nagopmanun, no Peasn [13], Oyner pasen

1(Q|P)= gqld({,—)

L3

Ecan pacnpenesnenma BepoaTsocTeii P m ¢ pasamaEsl, To
3Ta BeJWYMHA 6cezda MonoxuTennHa. Oma oOpamfaerca B
HY b TOJBKO TOrNa, KOrfa HabJIOgedARe OCTaBJIAeT pacnpe-
penenune P memamenubiM. Beauuuna /(Q|P) ropasmo Go-
jJee ompene/JeHHO XapaKTepHsyeT NOpHpocT wH@OPMAI[NH,
HeKend pasuocTthk sutpommin H (Q) — H (P), rortopasa Mo-
;HeT OBITH KAaK NOJOKUTEJIbHONH, TaK M orpunarteiabHOoH. [lo-
clegHAA BeJHUYWHA OpeacraBiasger coboil pasHOCTL ABYX
cpeIHHX B3HAYEHHWHA, B nodToMmMy ce mEQPOPMATHBHOCTE B
OTHOIIEHHHX OT[IeJLHOro CcoOLITHd odYelb orpaHddelia,.
B Beawmumme /(Q|P), mampoTus, pe3dyiabTar HaOIIOHeHUA
IR KasKIOro OTASJBHOIO CcoOBITUA CPAaBHUBAETCHA C Bepo-
ATHOCTBLIO 9TOr0 COOBITHA o HAOMIONEHMSH, W JUIIbL IOCJe
ATOro JelaeTcsa yCpelHeHIle II0 BCEM OTHeABHBIM 3Ha4Ye-
HuaM. TarkuMm o6pazoM, »Ta BeJHIHHA KaK CpelHee 3HA-
qedHde pazHocTel GoJee ameKkBarTHO oTpasKAeT HCTUOHBIH
npupocT mEHOPMAaIUH, OTHeCeHHBIX K OTAEJIBHOMY COOLI-
TUFO, 9eM pPa3HoOCTh CPEeAHUX 3JHAYEeHHN. Y YUTLIBAg Ba K-
HOCTBH 3TOI'0 HDOHATHA g SBOJIOIMHAOHHOTO YYeHHUHA, JaamM
er(e OJMH NPHUMEP, MJIICCTPUPVIONINI ero oTjamame oT Oo-
Aee ymorpebHTedbHOTO B Teopum wWHPOPMAIAH TOHATHH
SHTPOIIAN.

B szaknamoouuTeBHVIO cTanuio KoHKYypca IIo apXHWTEeKTy-
pe @Hpolmam Tpu Tpoerra. VMema aBToOpoB HEHW3BECTHEI
Apopu. lsBecTHo TonbKO, YTOo cpend HIAX — APXHTERTOP
A, KoTopul#d moJB3yeTCHA MerKI(YHAPOAHLIM IpPU3HAHNEM I
KOTOPOMY KIOPH OXOTHEE BCEro HoBepmiIo Obl CTPOUTEb-
cTBo. B oxHOM I3 HPOEKTOB o HEKOTOPBIM IeTaliIAM BpPO-
ne Ownl y3HaT «mouepx» A, KomedHo, moiBHoit yBepeHHO-
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¢TI B 8TOM HeT, TaKk 49T0 pacnpeleneHHNe BepPoATHoCTel
ToT0, 9T0 npoeRT unpmEaxie;knt A (pesyapTaTel T'0JIOCO-
pafysdg), ModKeT OBITH HIPHAMCPHEO CJlelyIOTIHM:

P = 038:
p2 == 0,1,
P3 = 0,1.

Dta HeOoNnpedeJeRHOCTE MNOPOSBISAETCA B KoHeuRnoil aHTpo-
OItil pacupeeeHus:

3
HP)=— 2 p;dp, =~ 4 0,92 6ara.
=3 -

Hran, upoexry 1 mpmecyisgaor mepsymw nupemun. Ho me-
AIKO pasoudapoBaBHne, KolJia BBIACHACTCHA, 4YTO &BTOP IpoO-
exta 1 BoBce me A.

Hocne Toro, wax asrop 1ripoexta 1 cTamoBHTCA HM3BeECT-
HBIM, HOBOE paclpe/ielneliie BepodATHocTrell Toro, 9ro on-
pefedeHnslil HpoekT npunanieskut 4, Oymer Taxmm:

g1 = 0’
d2 == 015;
gz = 0,5.

Teneps SHTPONIs, BhIPamamlasg CYOBLeKTHUBHYIO HeoIpe-
ICICIHEOCT D, JIasii€ Bo3pacTaer:

3
I{ (O) == — 2 q; ld qg:— 1 GHT.
i=1 )

Hrax, auTponmuda He yMeHbIOMWIAch, a Haske YBEIWIWIACE.
Paupiie ommbouyHo pAyMaiu, aTo s3HaOT Ooxeme. llocae
obHaApYKeHNA omudKH pacupepelieHne BePOATHOCTeEH cTa-
Jo Doliee PaABHOMEPHBIM, M, B CYIOIHOCTH, AMeHHO 3TO M
HalljJlo ¢Boe oTpasKkenme B sHTpommu. C JOpyroit cTopoHbI,
9T6c KOHKpeTHoe cobhiTme o0a3aTelbHO paeT UPHPOCT AI-
dopManmuym — M Mma’ke OTHOCHTEJIbHO OOJbLITOM TPHPOCT,
HoTOMY 4TO pew b mieT o0 mcIOpaBideBUHA oIAOKHT:

~

. _
I(Q|pP)= 2 7 1d (g;/p))~ + 2,32 6ura.
=1

2 M. o#irea, P, Buuunep 83



JHETpONHsA, KAK yepeaneHHAA BeJHWUIMHA, B MeHCTBUTENh-
HOCTH OYeHbh MaJo oTparkaeT H3McHelme uH@oOpMamHH,
OpoucTeRaInee H3 OTAebHBIX HaOQodeHnil, U 9To [e-
MOHCTPUPYeET XaJIibHeUINHH XoJ KoHKypca.

Ocranocs [OBa TpPoOEKTa, KOTOPLIM pPaHbille YVACISIIOCH
He O04eHb-TO MHOTo BruManna. Ho Teieps ¥wX wm3ywalor
Gonee peralibHo. PesyasnTatom OyleT MoOmHQEIHPOBAHHOS
pacupejeleBue BepoarRocred (£’) Toro, 4ro omnpenelien-
HBIH IpoeKT npuHagiesxut A:

pz = 0,8,

p;?- - 0727'
H (P") =~0,72 6uTa.

Tenepr ocramwTca JBe BO3MOSKIIOCTH.

a) Ilpenmosontenme P’ Onllio BOPHBIM, T. €. BCKPBITHE
KoHBEpTa 2 MoKashiBaeT, 4To aBTOPoM 2Toro HPOEKTa HAB-
ngerca 4. Torna

gz = 1,

gaﬁe.

6) Omsars ommbka: 4 — aTop He BTOpPOTO, a TpeTkbe-
To IpoeKTta. B sToM ciayuae
qz

E

0,
1.

Tax Kag pellende o3NAYaeT DOOIHYI OHPCHEJIEHHOCTD,
B o0omXx cJiydaax suHTponmus Oymer pasHa HyIw. TarmMm
odpazoM, BOTH JABa 0oYCHL Pas3HBIX pe3yiLTaTa He oTriuva-
10TCA 1o 2HTponum. V3umeucume »sHTpPonumu B obBoHX Cay-
4asX cOoCTABJSET

H=1(Q) —H(P) ~ —0,72 Gura.

Sradennme I(Q'|P’), mampotup, naeT Bo3MOKIOCTH Aud-
depernrposars 3tu caywan. Cayuail a) osuavaer nuins
TOATBEP/KIeHNE THUIIOTe3BI, T. e. CPaBHUTEJLIO HebOoJb-
IHO# NPHPOCT UITPOPMATIMH: o

a) I (Q|P) =0,32dura.

Caygait 6), maobopor, maetr Hosoie caemennsa. COOTBETCT-
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BelIHO IPHPOCT HUHPOPMAIMA DOJy4YaeTca MHOTO OOXbIIe:
6) 1 (Q"|P)y=~ 2,32 bura.

Pacopepnenenme BepoATHOCTCHd CoOBCCM HE HCHRIIOYAJIO
po3MOmHoCcTH omudkm (cayvair 6). Hymmumo cuneamrts 3a
tTea, 9TO0BI COOBITHIO IHKOTAA Ile NPHIIKCHEIBAJach HyJe-
BafA BepPosITHOCTh, IIOKA CYUIECTBYeT KOHEGUYHBIM HHTepsal
omH0OK, T. € IIoKka omubKa eide Bo3MoyKkHa. YdeT cpen-
HEX OMINOOK Bcerma NPWBOAHT K KOHEYHBIM TOJOMKUTENb-
HBIM 3HAYEUHAM p:;. ITo ocolemio BajKHO [JS BO3HAKHO-
peHNg MHQopManvu B Hpupojiie, uGo Bce ecTeCTBEHHBIE
51eMOHTAPHBIE IIPOLECCHl CONPOBOIMKIATCA (QIYyRTYaALAA-
MY KOHEUNOoM BOATIYHMHEL.

B paccvmorpermnoym npusmepe undopManmmsa «BO3HHKAET»
ToJbKo B Mosry wHabnopartenasa. OrgenbHble HaOAdoOgeHHAs
HCITOAE2YIOTCS IS TOro, 9To0hl TOCHENOBATEABHO CYIKATh
neonpeedenIlocTh, 110Ka, HaKOHeI[, He OyaeT HOCTHUTHYTO
pedeprislBaloIee 3iaHyie CATyanuH, KoTopas caMa Io ce-
ge OCcTacTcA HCHIMCHHOI.

He mosteT 5nu To, 970 copepnlaeTcd BTOPHYHO B MO3TY
«nH@OPMEPYEMOro», TPOUCXOIHATL TIePBHAYNI0 B CHCTEME,
ertocoDHO 1K CaMOOpPramasaluM W, cihenoBaTelbHO, K IO~
caeIOBATeABHLIM cyiienuaM (cHadanla TPOU3BOJILHOrO)
pacripejgeenina BeposTrocTe#? HerownmroMm, mpomssomsa-
muM HIMPOPMANIIO, TIPH HDToM MoXKer OblTh CTATHCTHUE-
cnii  (AYKTYALHMOHHBIE Ipolece, T.e. «remepatrop IIy-
Ma». 'fTaxas cHcTeMa, IecoMUCIIo, QolliitHa obJamaTth
uapecToil  cmocofuocThIo R PHILTpAUUA, HIW K ordopy.
JTo ozHadaer, 4To IHo4BJeHUe «HecTaduasHocreii» nelaer
IeBO3MOIKTIBIM  BO3BpaT LR IepBolavadblioMy pacHpeihelse-
I BEPOATHOCTel.

B croeit momorpadun «Hayra m teopus nmudopamanum»
Jleom DBpmanmo2d@ oTMETHI, YTOo paccMoTpeHme ceMaHTHHEe-
croro acnmenrTa mH@oOpManuM Heiaer HeoOXOoNEMSBIM BBele-
nme TapaMmeTrpa Tendmoctu. Tawo#dh mpapaMmeTp pollikeHR
nmMeTL Pusumgecrylo waorepapetanmio. OnenuBaHme paBHO-
3Tavio oTéopY, @ cHoco0HOCTL K OoTOOPY Kak MaTepHallbHO®S
cROiiCTBO NOMKHa HaliTi cBoe oDOCHOBAHWE B OAUHHaAMHYE-
CKnX KpuTepusax. [Ke HeaIn3d 00BACHUTH, 0OCTABAACH B PAM-
KaxX OAHON JOuUOIh TeopHu BepoaTHocTedW. BosmwKHoBEeHHE
I HCcYe3HOBEHHE, T. €. BPeMEeHHOCTHL CYIeCTBOBAaHUA, HAB-
nAerca HeoGXommMoil NIpPeAIIoCBUIKOM d060i caMoopraHm-
sarfuy, OCHOBAHHOI HA orOope, a TaKkkKe IIPENNOCHIIKOI
BozHUKHOBeHEna nEopManun. Ho, xpoMme storo, HYKHK
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emme oco0ble 3aKOHOMEPHOCTH, OOYCIOBICHHEIE OPNPONOIH §

CHCTEMBEI.
3pecsr mepel HaM® BCeTaeT (QPYHIMAMEHTAJILHBINA BOIPOC

a MoikeT A  mE@opManua BoolOmie Bo3mmkarhk? Mam ik

OHa NWIH BhlABIAAeTcA? He cBommrTca 1M B KoleumoM cYe-§
Te BCA CEMAHTEKA K TpaceManTure, M He oupeuensaercs §
I 0HA B TAaKoM CJyYae NCoT'beMIeMLIMH CBolcTBaMuT |
matepnu? Ha »5Tor Bompoc — Kopenmnoli Bonpoc HAasa Ha-
cToamieif paGoTHl — MBI CMOMdieM [aTh OTBET TOJLKO B
uerBeprot raase. CHadana Hy/HO DPACCMOTPeTh ellle He- |

CKONIBKO TPeIOCHIIOK *).

*) Kar yxazarno B IIpegpCIOBHRE, BOIPOC O CMBIcHe, COACDIKA-i
HAN MIN DelnocTm madOpMAOWH OCO0EeEIO CYIGECTBEeH I OHOXOo- |
rEn #m Tpedyer COemEadasloro paceMorpenus. OUeHbL BasKel TaKMe,
BOIIPOC ¢ BOZHHKHOBEENHW UHPOPMAOWH, UOCTABISHHEIA ABTOPAME !

(cM. panee). (Hpum. ped.)




TCaasa 3
«HATPb]1I B BUCEP»

fIpaBmao, cnydait uw BBIOOP OTHOCATCS K CYIOecTBEH-
HLIM 3JeMeHTaM Hrpsl. MHorme wWrpsl melmKoM oOHmpeneis-
oTCA OUKTATOM NpaBWj, M IIO0TOMY MX XOJ IHOJHOCTBLIO
garonoMepeH. B papyrux aopeoOnamgaer caydaii — MBI TIO-
popam 00 asaprtrbBIX urpax. Coueramme o0OHUX 92JI€MEHTOB
peeT K TpeThbeil KaTeropus HUrLP, B KOTOPHIX Ha mepeaHEeM
naaHe CcTOHT BBIOOp, yIpaBiIaeMblil onpegeleHHBIMEH KpH-
TePHAMI, T. €. OONTUMH3HUPYIoIlad crtparerud. K »Toif Ra-
TCrOpHMA OTHOCATcA HpHanb0oJiee HHTEpPECHbIe CcTparergde-
criie Hrpbl, Tawme, KaKk miaxmarsl u ro. OuenupgHO, 9TO
3[ech PAasBHTHE HIPOBOIl CUTYaOWH COOTBETCTBYET BO3-
HUKHOBEAHIO wmAGOpMalIin, obnamaromier ceMaHTHKOI,
o0ycMnOBJIeHHOII TIpasuwiamMn. [lo TaxoMy mpUHEOUNY «Hrpa-
eT» I JKHBasI IpHPoOA.

B paspHelitneM MBI OyaeM IIOCTEIIEHIIO Pa3BHBATH
NCI0 B3anMoAeiicTBUSA 3aKOHa H CIyUasd, PYKOBOICTBYACH
MOJIEAAMI — «HIPaMu B Omcep». Mur OyneM HBaszpisath BX
TaK He TOJLKO IOTOMY, YTO HIapHKHA, HeOoOXOIHMBIe A
Hrpel, MOTYT OBITH 1 OHCEpOoM, HO IIpedAiie BCEro MnoToMY,
YTO OTH HIPhI, OCHOBAHHLIE HAa NIPOCTHIX IIpaBHJaX, HAa
BRICLHCH CTaJAHHd CBOErc pPAa3sBUTHA peajusyioT TO Inpen-
craBiaenue o egmuctBe Ilpmponsr u [lyxa, Koropoe m3dO-
sxeno B «JIrpe B 6ucep» I'epmana I'ecce:

«3Tu npasusaa, A3vik 31aro6 U zpammarura Hepvicyrs
He uUTO UHOe, Kax 6blCOKOPA38UTAR TAUHONRUCL, K KOTO-
poll nNPUUACTHBL MHO2UE HAYKU WU UCEYCCTER, O0COOEHHO
MATEMATURQ U MY3blEa (COOTE8ETCT8EeHHO MY 3bikoseldenue),
W KoTOpaR Ccnhnocobra 8vLpa3uTvb U c8a3aTb Opye ¢ Jpyzom
codeprcanie U pe3yabTaTbl NOUTU 8CEX HAYK).

g nepeoii uzpwvr (pue. 10) HamM nmoHamobGaTca aABaA
AMEKa, OO0 KOTOPBIM MBI HPOH3BONLHO pacHpepenuM OI-
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erfe ocolBle 3aKOHOMepHOCTH, OO0YyCIOBICHHEIE NpUpPONOH §
CHCTEMBI. i

3Aech mepe[d HaMu BceTaeT (PYHAMCHTAJILHLIA Bompoc
a Moyiker nm mHopmanma Boolmie Bo3numkars? Miam ke
ona aumb Bhiasiaasrca? He cBoimrea nm B KomedHOM cUe-f
Te BCA CeMAaHTHEKA K UpPACEMAaIllTHIe, ¥ HE OUPenessceTca §
JU oHAa B TAROM cJAydae HEOTheMIeMbIMEH CBOHCTBaMH |
matepuu? Ha 3ToTr Bomnpoc — ropemmoifi BonpoC AJs Ha-
crogmeit paGoTsl — MBI  CMOY{eM [AaTh OTBET TOJBKO B |
yerBeproir riaae. CHauasa AYKHO PACCMOTPETDh emie He- |
CKOJIBKO IIPeATOCHLICOK *),

*) Kax yxazamo B lIpemgmcloBHEZ, BOIIPOC O CMBICHE, COICDIKA-
HAKM MIA DesdgocTd muodopmanmum oco0eEdo CYIHEcTBell s OOoJo- |
Tag # Tpebyer CnemUANLHOIO paccMorpeRus. Odendh Basken TaKAe
BOOPOC O BOSHUKHOBeHHMH MHGOPMALAW, UOCTaBIEHHEIHA aBropaMH{f
(cMm. manee). (pum. ped.)




laiasa 3

«HATPHLI B BHCEP»

[IpaBuno, caygait m@ BEIOODP OTHOCATCA K CyIHEeCTBEH-
gBIM 3JeMeHTaMm Hrpel. MHOrue uMrpsr meamKoM oHpenexs-
joTcsl OUKTATOM OpaBUJ, M OOTOMY HX XOJ HIOJHOCTBHIO
garonoMeped. B napyrux nopeoOmamaeTr caydail — MiI ro-
popaM 00 azaprtHEIX #rpax. CoderaEme 060HX 2JIEMEHTOB
BejileT K TpeTheld KaTeropuHM uHrp, B KOTOPHIX Ha mepegdeM
naaHe CcTOUT BBIOOpP, yIpaBAsSEeMblil olpejesleHHLIMH HKpu-
TepUAMII, T. €. OOTHUMII3IIPYIoIlaa cTpaTteruAa. K aToil Ka-
TEropiH  OTHOCATCA Hawlosee wWHTEpPECHRBIe CcTparermye-
¢RIie HUTI'phl, TaKWe, KaKk maxmarhl m r10. OdeBMOHO, 9TO
3pech Pas3BHTHE HUTPOBOII CHTyamOWH COOTBETCTBYET BO3-
HUKHOBEHIID wmH@OpMaLITIH, olbxapgaroilielr ceMaHTUKOIL,
o0yCcIAOBJAEGHHON HOpasuaaMn. lio TaxoMy OPHHIIINY «HMIpa-
oT» M JREBasi DPUPONA.

B pansaefiieys ML OygeM OOCTEIEHNIO PasBHABATH
HICI0 B3AIIMOIEHCTBIISI 3aKOHA W CJAyUuasg, PYKOBOACTBYHACH
MOJESAAMII — «urpamMu B Omcep». Mzl GymeM Has3sIBaThH HX
TaK HEe TOJBKO MOTOoMY, 9TO HIapuKH, HeoOXOomuMLie JId
UrPEL, MOrYT OBITH O OHCEpOM, IO HpenEige BCcero moromy,
yTo 9TII HIPbI, OCHOBAHHBIE HAa MOPOCTLHIX NOPaBHJIAX, HA
BRICIICH CTaj I CBOEro pAa3BUTHA pealnu3yoT TO Ipeg-
crapienme o expmuctBe lipmpomsr u [lyxa, woropoe HW310-
swerao B «YIrpe B Gucep» l'epmama I'ecce:

«3ru npasusa, asvlk 3nHakoe U zpammarura Hepbicyrs
He UTO UHOEe, KaAr @blCOKOPA3BUTASR TAUHONUCb, K KOTO-
poil RPUNACTHBLL MHO2UE HAYKU U UCKYCcT8a, OCOOEHHO
MATEMATURA U MY3blKA (COOTEETCT8EHHO MY 3blkOGedernUe),
L KoTOpaa CrocobHa 6blpazuTs U cea3arb dpyz ¢ Jpyaom
codepocarie U pe3yLbTaTbl NOUTU 8CET HAYKN.

Ina nepeoii uzpsr (pme. 10) BHamM momapgobATCA IBA
AMUKa, OO KOTOPHIM MbLlI IPOH3IBOJALHO pacOpelesHM OII-
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Puec. {0. Cxema «ypHOBOH» Nrpnl. a) «MOMEHTAILABI! CHUMOK» OTIeJILHO-
0 Xoa HUI'DbI: HIaD 13 nepedHoclHTCcn H3 JieBOro AIIKa B IIpasbiii. 6) Pac-
mpeneieave BepoAaTHocTeit P(n) Toro, 9ro daynryanua Oyner HMeTh Ee-
TUYHHY 1. ST0 Travecoso macnpenesiediue, HHTErpajl 10 HKoTopomy (T. e.
MAoOanb I10X KPHBON) HOPMUDPOBAH Ha egURMLYy. Beluynpa 7t 3aJaeT oT-
iJIoHeHHUE OT PABHOMEDPHOIo paciupenc;liedMa (N/2 1IapoB B Ka;HmoM smiiuiie).
B) 3Januch XoOoB OaHOM ¥rpnl no HRoappayvyimiy u Hipeannrepy (Physik,
Zeitschr., 1926, Bd. 27, 8. 307). IIo ocu adcHmyce OTIOKEHO 9HCJ0 X0I0B Z,
OO0 OCH OPIMHAT — PaA3HOCTL YHCEX INapoB B odoux suurax 2n, N=100,



pefenednoe ducito (V) mapos. «IIpomssonrHOo» O3HaTaer,
970 HaAYaiXbHOE pacupejeseHNe HOIAPOB COBEPIIEHHO 0e3-
pas3IUIHO, HAUpPUMeEp, MOKHO NOJOKUTH HX BCe B OAHH
ALIHK, & APYTrOoW OCTABUTH IYCTHIM, HAW PacCHpeHeInuTh HX
nopoBHY Io o6oum AmukaMm. BaykHO, 94T06H BCe nIapnl
eI IPOHYMepOBaHBI H 4To0OBI Kamnwpiil HoMmep (ot 1 go
) BcTpedascAa ToJbKo oxund pas. Hpome Toro, mam mno-
HaJgoOuTCca NOoTepeldHAA MAaIIHHA — KoJleco -cYacTha HIH
fapabaH, ¢ IOMOIIbLIO KOTOPOH MOKHO ObLJIO OBl «BBITA-
HyTh» C PaBHOW alIpPHOPHON BEPOATHOCTRIO Ji000e dYHCIO
or 1 mo N. Tenmeps w™Mo;xHO HagmHEaTrh urpy. Illpasuiaa
ITPsl OYEHBL IIPOCTHI: KajyKIBIA pa3, Korma BHIOOp mamaer
ga OIIpeeneHHoe 4YHCJIo, IIap C COOTBETCTBYIIOIIUM HOMEe-
poM CJaeayeT BBIHYTH H3 TOr0 AIIHKA, e OH HAXOMUWICH,
I HePeJOKUTh er0o B JPYIoH sSOiuik.

JIommyCcTHM, YTO UPOMOKHTENBHOCTH Urphl HE OYeHb
MaJda — STO BLINOJHSETCHA JaAg OOJBUIMHCTBA JIOTEpeii.
ITlrpoka OonwIie BCero iHTepecyeT BuIurpbiui. Mer 3aHAa-
JIICHL TOH WrpoH TOMKe JHIUbL H3-3a ee Pe3yianTata, ROoTo-
pblii TOMHOCTHIO BOCHPOU3IBOOAUM,-— YiKe MOCJjie CpPaBHH-
TeJARHO HeOOJLINOro 9ucia XoAOB B Kax(goM AmmKe Oy-
ner HaxXomITheA B cpeaneM /N/2 mwapos. Brnpouem, smech
BAKHA OTOBOpPKAa — 8 cpedHer, mbO ecni CYUTarh TOUYHO,
TO B OHHOM I3 AIUKOB MBI OyJeM HaXoouTh To OoanIilee,
T0 MeHbIHee gucjo mwapos, T. e. N/2-+n, a B papyrom
AmnuKe, coorsercreenno, N/23F n  mapos. Beawuuna
$AYVKETYanud n TaK:ke HMMeeT BOCIOPOH3BONUMOE CpegHee
anavyeHUe — OHA TpomopruoHanhua 3’ NN. 5To o03Hagaer,
UTO OTHOCUTEAbHast DIYRTyanwmsg yObIBAaeT ¢ POCTOM dHC-
da mapoB N, xoTA abcoLioTnas QAYKTYanmils TPUH DTOM
pacter. YUem OombIiie HIAPOB B3ATO HJIA HUIPHI, TeM TOYHEe
fymeT BBHITIOJAHATLCHA paBpomMepHoe pacnpenexenme. Ilpu
o4eH: OONBHIAX 3Haueruax N daxyrryamum OygyT enBa
3aMeTHEI, U B TpeJiesie Mbl DOJIYYUM JeTePMUHHCTHICCKHAIT
zakoH pacopenesennsa. Pacnpegemernue  BepoATHOCTE
Oist 72 MOMKHO 3axaTe B aABuoMm Bumae. llpm mocrarouno
Gonsirtux /N 9TO pacupegedeHume OMM3KO ¢ TayCCOBY, T. €.
K KOJIOROJ000pa3loif KpUBoil ¢ IOMAYMIMPHHOR IOpANKA
V' N 1 oTHOCHTeILHOH BHICOTOH NOpAXKa 1_{]/N (cM.
puc. 10). ‘

Kammoe cocrogmme, Ha A3bIKe (PHUIUNOB=— MUKPOCO-
cToAONe, KOTOPOe XapaKTepH3yeTcsA IepedHciaeHmeM BeeX
HOMEpPOB B Ka}KAOM M3 SMNIHKOB, UMeeT BEPOATHOCTL 277V,
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BnopoueM, HaC HE TaK Y3 HMHTEPECYIOT 3TH MUKPOCOCTOA-
auAa. Mnr ropasmo O6Goabnie XOTHM VY3HATH YTO-HuUubyab o
MAaKPOCOCTOAHHAX, KOTOPLIe XapPaKTePHU3YIOTCA YHCIAMHA
rn. CymecTBYOT BCero ABa MaKpPOCOCTOAHUA, KOTOPBLIM CO-
OTBETCTBYeT TOJNBKO IO OZHOMY MHKPOCOCTOAHHIO, T. €.
KOTOPHIe MOMN{HO pealu30BaTh UL OFAHUM pacupepeie-
HUeM IIapPoOB IO AINUKaAM. JTH COCTOSHUA XapaKTepHsy-
JOTCA BCIAHMYIIHOH

n=-+N/2,

T. €. BCe IIaphkl HAXOOATCA B OOHOM AM{IIKe, BTOPOA ALIUR
nycr. EcrecTtBeHHO, 910 Tarkie QUYKTYAIIIH pPealunsylorTcs
O49eHb penxo, ocobenno npm Goxaepmux N. HamporTus, co-
CTOAHNE PaBHOMEPHOro pacnpepeyenusa n == 0 peanansy-
eTCA dYalle BCEero, HoToMYy 4YTO €ro MOSKHO MHOJYyIHT: HAau-
fompmnM wmcaoM cmoco0oB pasMeI[eHHsA MIapPoB. JHTDO-
OHA JOCTHTaeT 3haeck Mawkcumyma. Opmaxo npu Goaburux
N 49nciao cmocoGoB peasimsamuM  [asike 3TOM0 COCTOSIHUR
O9eHb MAaJjo I0 CPaBHEHHIO C YHCJIOM BCCX cocroammn 27,

Tonsko umpumepuo (1/37 N)-a noma Bcex MUK POCOCTORA-
HHAU COOTBCTCTBYeT cocroguuio ¢ n == 0. Ilosromy murpa
IIo4YTH Becerja OyeT 3aKaHIUBATHCHA C HEHYJCBOH, XOTsI H
OTHOCHUTEJBHO MaJoil, @AyKTyanueid #n, 3aKII0YCHHONR

o6b1uHO B uETeppate Mexmkay -V N u—1V N. M Mmoikem
HA3BaTh GbLUZPbIULEM ROAOHKUTEALHYIO QAYKTYyanHulo u
npouzpviuiem — orpuyareavryro. Tawxas wurpa obGemmaer
OBITE WHTEDeCHOU TOJBKO Ipua MaJbix [V OJarogapa OTHO-
cUTeARHO OoapmiuM QaykryamuaMm. daa N = 6 wMoiHO
MOJIL3OBATHCH OOBIYHON HUrpaldbHOl KOCThIO. B 3ToM cay-
Yae 9KcTpeManbHbBIe QIYKTYaOHH

n=-N/2

nMeioT BepoATHOCTh 1/64, TaxmM oGpaszoM, B cpefHCM de-
pe3 32 Xoma MBI OPHAEM K OJHOI H3 DKCTPEMAJbHBLIX CH-
Tyanmmil, KOTOPYIO MOKHO CYHTATh KOHIIOM HTIDHL

B ¢usmre aTa mrpa HU3BecTHa KaK «Momens Jpeudec-
ToB». Ee mnpugyMmailn ToJdIaHACKHe (QHI3UKHE — CYIPYru
dperdecTtsl mpuMepro Ha pyGesxe manrero Bewxa. Omna
cpIlpalla CYMeCTBEHHYIO DPOJb IIPH BBIACHEHHU HPUPOILI
dayxryaogait B MOJeKYJIAPHLIX pacupepeneHuaxXx. He wro
nuble, Kak Noaspaymr u IlIpepmurep, mMmenm pame Tep-
nerme AeiCTBUTENABHO <«HUI'pPaThk» B 3Ty HUIrpy H onybamko-
BaTh IOJy4YeHHBIe pPe3yJabLTaTH.

40



Ha pme. 10 mpuBemema wacts momobHoro paxa Ha~
OAIO e HWIA.

Komeuno, B ciyuae (umaudecrux mnpomeccoB, AOCTYII-
HBIX HalmemMy HAaOJIIONeHHWIO, MLl HMEeM H[eJ0 ¢ O4YeHD
OOJBIIUMH YHCJIAMM, HKOTOPble IO HOPAAKY BeXWIHHbBI
CpAaBHEMEBI ¢ dmciaoMm Asoragpo (~10%*). duaa rakmx
ponpIIuX Yuces QAYKTyaguu ejsie 3aMeTHBI. 3aKOHBI paB-
HOBECHON TepMOAMHAMHKM (HanpuMep XHMHIeCKuil 3aKOH
peficTBHUA MacC) MOKHO [IO3TOMY € XOpOoImmuM Hpubiam:xe-
HIIEM CYUTaTh AerepMmBucrmuecikuMu. MoXHO cUnTarh,
9TO [BAa ANUKA B Urpe 9pendecToB IpencTaBIAioT coloii
pa3nuIHbIe COCTOAHHUA, MEMHAY HKOTODPBIMH HIYyT B3aHMO-
HpeBpaIgesud, HaOpUMep XHMHIUecKas peaknuA. JTa ur-
pa HemocpepcTBeHHO o0o0miaeTca Ha 00OJbIIOe 9HUCIO pas-
JAYHBIX COCTOAHHHA (WU <«AIMHAKOB») € Pa3iIMYHBIMU Be-
POATHOCTAMH MX 3acejleHHOcTH. l'aKaa uWrpa COBEpPIIEHHO
aHaJOr¥9abBIM 0o0pa3oM OOMCHIBAET YCTAHOBJIEHUE® pPaBHO-
BECHOTO pacupene’ieEua H @QIAYKTYAaOUOHHOE ITOBeJeHMeE.
PesyabTarsl copaBefiuBbl ANsA JAOOBIX peaRmuil, MOAYIIHX
BOJIE3N paBHOBecusA, HE3aABHCHMO OT TOr0, HACKOJILKO
CIOMKEeH uWX MexaHu3M. HyMmepanma mapos cyHOIeCTBEeHHA
TONABKO JnA HOpoBeneHEnA urpii. Oma rapagTupyeT OKBII-
BAJIEHTHOCTL BCeX MIapoB B CTATHCTHYECKOM Ipolecce
npeBpameHnA. B ocTraipHOM HHAWBHXYAJLHOCTL MIAPOB
Hac He UMHTepecyeT — MOJIEKVYJBI, HaXONAITHECH B OTHOM
I TOM i€ COCTOAHNH, HepasjamauMbl. PasamauMeIMU 51B-
JAIOTCA OTHeNIbHEBIE COCTOAHIA — XuMOUYecKue QOPMEI It
HEIOBAXYAJNbHLIe MaKPOMOJNEeRyJIADHBIe IIOCIeHOBaTEJIbHO-
CTH, a B ciy4yae Halmell Urpsl — SAIMUKI. !

YeMy MoKeT Hay4HTh Hac 3TAa Arpa B CBA3U C IpO-
O1eMOii BO3HUKHOBeHumsx mudopmanuu? J[Ina nwboir ma-
TepualbHOM cHcTeMBI BONM3M paBHOBECHR QIYKTyanuu
AMEIOT CaMOPeryJHpyeMBbIi XapaKTep. JTOT CAMOKOHTPOJEL
ABJAETCH HeOTHEMIEMBIM CBOHCTBOM (QAYKTYamAOHHOIO
gporiecca, W IMOdTOMY PaBHOBECHE ABIAETCA YCTOMIHBBLIM
cocToaHUeM. PacnpefeileHve HaceJleHHOCTel YaAepsKuBa-
eTcd B PaMKaX OINpPeJeNeHHBEIX (PIYKTYANWOHHBIX IPAHMIL
pHEpPreTHIECKUM HapaMeTpoM, IpHCYIOUM CHCTeMe. JITa
wrpa ACHO HOKa3bIBaeT, ITO BO3BPANIEHUE CHCTOMEI B COC-
TOAHAEe paBHOBecHUA TeM Oosiee BepoATHO, deM Oolee oHa
OTKIOHHIACH OT PaBHOBECHs. JKCTpeManbHBI8 (QIAYyKTya-
OuE, HaupAMep BBIMUDAHWE CHJIALHO HAaCEJIEeHHOTO B cpej-
HeM COCTOAHHUA, efaBa J:A OyayT peay®30BaTLCA B HOpene-
naxX pAa3YMHBIX OPOCTPAHCTBEHOBIX M BPEMEHHEIX MAaCIH-
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PtranyrrTvanumodHeiili nponecc. a) Ilpu sBpiODadeHUI «Opja» LIap HepPeXOoadMT

M3 JIeBOr0 AIMKA B OpaBLIii, OpU BLINAZEHHH «DEINKHI» — HAOG0DOT, H3

I[IpaBoro B JieBeifl. 6) PacrupeneieHnnme BePOATHOCTEH TeNeDPb COBEPHICHHO

paBEOMEpPHO, T. €, Jijofoe OTKJOHEeHHEe 7T 0T paBHopacnpejedeHua (N/2 B
‘ RAMKAOM AIHKe) OXMHAKORO BEPOATHO,



raboB. [aske B TOoM caymae, korya UMeeTCA OOJbINOE
gHCJIO0 aJNALTePHATUBHBIX COCTOAHUII M BEPOATHOCTH TOTO,
aT0 KaKoe-TO onpeJelenHoe COCTOAHHe HaceleHo, 0YeHb
Majia, cucreMa Oyger GecmopAgodHo mpoberath gepes3 2aTH
cOCTOAHMNA CHOBA H CHOBa, TAK YTO [OAA Takol 2p20di-
yeCKOU CHCTEMBI IPU YCPENHEHUHW BO BPEMEHI OYVIYT BEHI-
OOJHATBCA [NETePMUHHUCTHMYECKHEe 3alkoHbI Qusuku. [aa
TOrO, 4YTO MBI Ha3blBaeM BO3HHKHOBCHHEM HHOOpMAaLun,
pogobHOe IOBedeHMe <«IIPOTHBONOKaszaHo». VMudopMamusa
ageck HE H3MEHAETCA BCICENCTBHE HEU3MEHHOCTH pacmpe-
neJeHEuda BepoAaTHOcTeil. OHa 3aBHCHT OT XapaKTepa BHYT-
peHHUX B3AUMOAEWCTBHI, KOTOPBIEe ONpeNeddAI0T Yycpeqn-
HeHHOE MOBEHEHUE CHCTEMB5I.

Bropaa wurpa (puc. 11), Koropaa O6ymer CIYRUTH
KOHTPOPHEMepPOM, HIJIIOCTPAPYET MHNOJHOCTHI0 HeJeTepMu-
HUPOBAHHBIA QAYKTYAauwWoBHBI Ipomecc. 37ech MOKHO
O0ORTHCH, CPABHUTEJBHO KpaTKUM pasbopoM, HOTOMY 4YTO
MBI CHOBa HOPHAEM K BBIBOAY, YTO Ha 3TOM IIVTH, Kan
U B IIepPBOM HUrpe, HEBO3MOMHO B03HUKHOBCHUE WiiopMa-
U H. '

Ham cmoBa noHapoOsTca gBa amnKa (B obnieMm ciy-
yae Kk HAIMMWKOB) H HEKOTOPOE KOJUYECTBO IapoB, KOTO-
pele cledyeT pacHpelelHdT: IO PasHBIM AnymikaM. Ha aror
pa3 Myl OydeM HCXOAUTHL K3 paBHOMEpPHOro pacupejelie-
pug. Mtax, B TpocCTeHTIteM CJiydae MBI HMEeM JBa SIquKa,
KaykOBII M3 KOTOPBIX COAEPIKUT cHadasa /N/2 miapos. dias
3TOII ATPHI IIAPHI HE HY;KHO HYMEPOBATH H MOKHO IOJb-
30BATHCA JIOTEPEUMHOU MAaImHHOiI, KoTopasgs chnoco0OHa JIHIIE
BBIIABATH pPeIIeHA THIOAa «Ja — HeT»; IJid MOHETHI DTO
Oyner «oped WAl peaikar», a OJA HWrpajJLbHoOH KoCTu —
ueTHBIE MM HedeTHHIe uwHchaa. [lpm BeIimagesmu  «peni-
Ki» OyjaeM OEepPeHoCHTh ONAmH Inap 3 Amnxa 1 B samux
2, mpu BiIOANEeHNU «opia» — maoBopor. Harknm 3uecs
OKasKeTCA pe3yJlyibTar? '

Yr06pl ero HalTE, HYH(HO HXOJTr0 Hrpathk. Bumecrto 3To-
ro MLI IoIbITaeMcsda ero npeqacrasarth. Ilepegq mamu cHOBa
azapTHadg Urpa, B KOTOPOIl OT[AeJbHBINH pesyabTat Henpesa-
ckasyeMm. Ho 3aecs yrpavesa cymiecTBeHHAS MM TIepPBOIl
Hrpbl CIIOCOOHOCTH K PEeryJHpPOBAHUIO — 3aBUCHUMOCTH Be-
POATHOCTH HepeHOoCca OT HaceJeHHocTH ArmukKa. Pesyasrar
OOHOTO OpPOCAaHHsA, «Opesi» WU «PelrnKa», MW, CIeHOBaTeNb-
HO, BEPOATHOCTh OIIDE/IeJIEHHOTO mepeHoca

1—2, nom 2-—1)
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OOIHOCTLIO HE3aBHCHMLI OT I1aCE€JIeHHOCTH HANIHKOB, T. €.
or mpepbicTopuan gaykryamiii. [lo Tex mop, morka B AU~
Ke OCTAHeTCA XOTh OANH IIap, 3Ta BEepOATHOCTH Hel3MEeHHO
pasHaerca 00Y% naa mroboro 6pocanmud.

CymecTByer mo TeldepeiliinM BpemMellaM He Taxkasa YR
Becejas HICTOPHA O 4YeJoBeKe, KOTOp®IX Bcerga Opan ¢
co60il 6oMOy, KOTHa eMy HPUXONHAOCH JeraTthb. O Bepud,
qTO IPpH 9TOM VYBeJHUHBaeTcs ero 0e300acHOCTbh: Beab
ase OoMObLL B ONIIOM caMojere — cobOplTHE Kyma MeHee
BEepOATHOE, YeM OAHa, ero 6ombBa. IJTOT UYeTOBEeK HeEpe-
nyTajd, O94eBHIHO, mpaBuiaa obeux urp. CorpyaHuRHM opra-
HOB 0e300aCHOCTH BPAJ JAH YHOBIETBOPHANUCE Ob DOXO0-
HBIM O0'BLACHEeHHEM.

MNrar, korpma upu He 3aHCHMBIX APYT OT Apyra (QIyKTya-
LUAX IIeT CaMOpPeryJdpoBaHUs, HUKAKOe COCTOSIHEe He
Oymer nmpeproyruTesibiiee Jrodoro Apyroro. JTo osladaer,
4T0 paciupelesJeHMe BEpPoOsITHOCTEH nNpeacTasiIfACTCA NOps-
MOYroabHUKOM (cM. puc. 11): npum ycpegHeHHH IO Bpe-
MEHU BC€ COCTOAHUA OKas3blBAIOTCHA PABHOTNEHHBIMHU MU
pasHOBepoaTueMM. Cucrema OccmnopamgoIno «apeiddyer»
10 BCEM BO3MOKHBIM CcOCTOsuUuAM. B oramume oT Moged
JdpeHdEcTOB, 2KRCTPEeMAJILIIOE COCTOSHHE 3Aech JEerkKo [Qo-
CTIRIIMO — B cpeJHeM TIpHUMepHO YyiKke dYepes /N? Opoca-
nuii. Ecam mepeiitw K £k amuraMm (coCTOAHHAM), TO pe-
3yALTAT B HOpUHImOe He MeHgercsa. llockoabKy Tereps
umeerca k(k -— 1) BoaMmMoOM{HOCTEHl HepeHOCca, TO OIS HPO-
BEICHHUSI HUTPHI TpedycTcsa HECKOJLKO Oolee XUTPOYMHAasA
JorepeiiHas wMammrna. Hax u  paupure, crcrema Oypet
npoberars 4Yepes Bce COCTOABUA B HpoIecce CIAYYaAHHOTrO
OTyALTaHU .

BeoiBopg: ecam HuUKAaKOe cocTosHOe ITudeM He BHIAeIA-
eTcs, TO B IIPONecce Hepamopasielinoro apeida He Mo-
JKeT IOPOMKAATLCH uM@GopMayusa, TOHATHEe HHQOpManud
TepsaeT 3gech BCAKUI CMBICII.

B rperveii uepe o0neguunm 3axoH u Caydaii. Beemem
CHOBa IIPOHYMepoBadHHble mapei. Ha sToT pas pasauaus
B HOMepax OyayT COOTBETCTBOBATH UCTHHHOMY PasImImio
cocrosaHur., [ia wrpsl HaM ODOHAZOOUTCH OMHH HOIAK.
Ilia XpaHeHHsa 3amaca mIapoB HeEOOXOIHUM ellle OguH
ANMUK, B KOTOPOM KaKABIA H3 /¥ HOMEepPOB OOMKEH OLITH
napegcrasieds /N miapaMmH. B :

B wmrposoit ammx raanyr N mapos, npHYeM KasKILIA
HOMEP MOKeT OFBITh HOpPeJCTAaBJAeH CHAYajJga TOJBKO OIHHM
mapoM. llpasmna wmrpsl cHoBa 0OYeHBb NHPOCTHI: HE Barid-
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AbIBas B MUK, @3 Hero BEIHUMAOT OPOU3BONLHO BBHIOpaH-
Hpld 1mrap. Illapsr Bcerga mommmEsl O6BITH XOpOIIO Hepe-
MeIIAalbl, 4TO0BI I&NChl OBITH BBIAYTHIM [OJdA KarKIOro U3
HEXx Obiim ogumBawKoBBL. Cyap6a BLIHYTOro Imapa MOMKeT
OBITH OBOAKOI: OH NU60 «yABAMBAGTCA», T. €. €ro KIamAyT
o0paTHno B HUIPOBOM MAIMK BMeCTe CO BTOPHBIM HIapoM,
HUMEIOIKM TOT. 3Ke HoMep, Jub00 ero mpocTo yaalusaior u3
HTrPOBOTO ANIHKAa ¥ KIagyT o0paTHO B 3apacHoili AmaK.
Ecau ofa mpoiecca 9epPegoBaTh CTPOTO MOOEPEeMEHHO, TO
ofuiee 9HCIO MIAapoB B UTPOBOM AIMAKe OydeTr ocTaBaThCH
Bcerfa MOCTOAHHBIM (=WN). A

UepemoBaaue coOBITAHE MOMHO, KOHEYHO, TIIpejocra-
BuTHL ciaydaio. Torga YHCIO MAapoB B HIPOBOM AUIAKEe
OoyneT PAYKTYHPOBATH: OHO MOKET YBeIHYMBATLCA HJIW, C
paBHOIl BepOATHOCTHLIO, yMeHpmarbesa. llipm stom pano
AW HO3XHO OHO 00sA3aTenbHO yIHaner g0 HYIA, B cpel-
HeM B3TO LIPOUCXOOHUT y:;Kke depesd N? xomos. 3TOT chydaid
WIATIOCTPAPYET HeobpatuMyo QIYKTYaAanmoHHYIO KaTtacT-
pody, cpaBHEHMyio ¢ (JUHHAHCOBBIM KpPaxoM uUrpoKa B
PYJIETKY.

Yucmao mrapos c onpeneleHHBIM HoMepoM Oyaer Qayw-
TYUpOBaTh, Kak @ od0uee wiiciao mapos. HeKxoropole HO-
Mepa OyayT 6biCcTpO BBIMHMPAaTh, 3aTO ApYyrUe OyAyT npen-
cTaBJCHBI HECKOJIBKHMEH Hrapami. 1o e camoe Oyner
HPOMCXOUTH, KOHEYHO, M HPH CTPOIOM 4YepemoBaHUH YII-
BOEIHA W YHAAJeHHs Iapos, TOJLKO B 3TOM cliygae o6miec
qicao miapos N B HTPOBOM AIMHKE OCTAaeTCHA IOCTOSHHBIM,
PazGepeM moppodbHee »1oT O0oJiee Tpo3paddblil  caydaid.
Homepa, Koropeie OBIJIM OPelCcTABNEHLI B HTPOBOM ANTAKE
TOJABKO ONHHAM IHApOM U OBLIW yOajleHBl Hpekae, 9eM UM
VIajioch YABOWTHBCS, HE WMEIT NIaHCOB BEPHYTHCA B
urpy. Hamportus, Te HOMEPA, KOTODHIE Y/IBOWIACH HJIN
nasiie PpasMHOJKHIIUCEL u IIPHOOpeN® B pe3yiasTare 3TOTO
OOBHINEHHYI0 YCTOAYHABOCTSH — OHU HE TaK JErKo MOIYT
cTaTh KeprBo¥l QuayrryanmaoHmoil waractpodnl. Jra mrpa
BCETrAa IUPHBOAMT K Heum30eKHOMY Pe3yIbTary — «BLLKU-
paHFe» OJHOTO-eIMHCTBEHHOIO HOMepa, KOTOPBIX 3aTo
6ymer mpencrasied N nmapamum.

Ilepen maMu, o4eBUHO, caydaii «orGopa», XOTH HHUKTO
gHech CHOEMUAJLHO He 3aHUMaJicsi oOTOOpPOM, ciaenys KaKo-
My-aubo Kpurepuro. TarwmMmM obpasoM, or6op 3pech gBida-
eTcHd JINIb CAENCTBHEM OIpPEeaeldeIlrioro (DIYKTYAHOHHOTO
nopedennsi. [Ina paccaMoTrpeHHOT0 BapmaHTa ATPH HUKAK
HeJIL3A UpeacrKaszatk, HKaKORX MMeHHO HoMep OByAcT oto-
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CopT wapa

Prne, 12. Arpa B cegesumo, EcCJRn OAa FKFaAH{(ZOI0 copra mapocs 3alarhb
ibyaxnmiwo P(n), T. €. pacnpeielneHue BEepPOATHOCTEH TOoro, €To COOTBET-
CTBYWOIuil copTrt Oyiler npeacraslied mn uapaMi, TO B HKOHIle HIphbl
ANA BceX COpTOoB, KpeMe oRHoI'o, 3Th dYHKIAHE TOpd BCeX SHAYECHN-
SIX n O6yOoyT paBHI HYno. OnHako Bceraa 0OvileT CYIUIECTBOBaTE COPT, NI
HOTopOoTO P(n) OyaeT UPUHUMATE HEeHYJIEBLIe 3HadeHUdaA. Ecan ger omuodoi,
T0 P(n)=0 aiasag Bcex n < N, g0 P(n)=1 gna n=N (6-byHusousa). IIpn xo-
HedHOH BePOATHOCTH OmMMOKE 2Ta KpHBaa paclinpfercsa. HO B o0lteM cny-
Jae oRa OyOeTr oCTaBaThCa ropa3no0 vi:ke, 4eM pacupenejecunwe I'ayeca, no-
KasaHIioe Ha puc. 10,



6par. Bce womepa mMeIOT B TOYHOCTH PABHEIE IHAHCHL.
B wmagase wmrpei pacnopefeleHUe BepoOATHOCTEH CTpPOTO
paBHOMEpPHO. [Ina Kamaoro HOMepa BePOSTHOCTL BLIKUATH
pasHAerca 41/N. IJTo pacupepeileHHNe BCe BpeMs H3Me-
gaeTcA Bcexepcrsue Gayrryamuit. Nampeiit pas, xorpa
BRIMHAPaeT RaKoi-I160 HoMep, MBI PeruCTpHpPyeM IIPHUPOCT
pHPOpManur. 3ITO UPOHOI:KaeTcsda OO TeX mop, moKa, Ha-
KOHEIl, BepoATHOCTH oTOOpa MOJa BCEX HOMepOB, KpoMe
onHOTO, He o0paTATcA B HYJIb. ITOT eIWHCTBEHHEBIH HOMEP
i orbupaercsa, IJIS Hero BepPOSATHOCTHh BBIRHBAHUI pP; CTa-
HOBUTCS PaBHON emguHuie, T. €. OpespamnjaeTcad B HOCTO-
pepHOCTL. BMecTo pasMbiTOoro pacopenedenms I'aycca B
JIEPBOMA HI'Pe HJIN COBEePIIEHHO BLIPOBHEHHOTO NPSIMOYIOIb-
HOTO PpaclpefeleHHA BO BTOPON Hrpe 37gech MBI HMeeM
gedo ¢ OOHO3HAYHBIM BBEIGOpoM (pmc. 10—12)., Puc. 12
IWITIOCTPUPyeT Hrpy B cedernuio. JIsa rpadura 3zmecsh
XapakTepHuayoT pacupeneieHusa IIapoB B Hadalle I B KOH-
1me urpei. Pacnpepeiienune BeposiTHOCTeM ORIIO OBL 3[ech
MalouHMOPMaTHBHO, TaK KaK a priori Jr060#i copT mapos
MOM{eT BBIKHTE € pPasHoil BepoaTHocThio. Ho B jgelcrBm-
TeJLHOCTH B KOHIOE HUTIPLI BCerga HMPOHUCXONUT BBHIOOP JNIMIIBL
OOHOTO COPTa MWIM, NPH KOHEYHOH BepPOATHOCTH OMNIAOKH,
JHIIIL HEMHOIMX COpPTOB. : B

IlapsHH XaparRTepu3oBad OTH0p KaK «BBIRHBAHUE HAW-
pollee NPHCIOCOOeHHBIX». YacTo 23a7a10T BOOPOCHI, Kag
oxXapaKTepuaoBaTh 3TO COCTOSAHHE «Hauboapmeili IPHCIIO-
coBNe HIIOCTHY JIJIg KUBOTO CyIMecTBa H IO XaKUM Rpil-
TepusaM HOKHA HOPOUCXOMHTH TaKasg «oneHra». Ecmay 6b1
MaKcHMaJbHasd NOPHUCHOcOOJeHHOCTh oOlpefesalach JUNIb
IIpH DOMOIIM caMoro (akxkra BBUKHABaRHUsg, TO HapBHHOB-
CRUII OPWHIIAN BHIpa;Kaj OBl JOINL TABTOJOTHIO «BBIMKI-
BaHME BBIXKHBAIOIIAX ».

Toabko 9T0 paccMOTpeHHBIH BapdaHT Tperhbeil HUrphH
IEMOHCTPUPYET HMMeHHO TaKyK cHTyanmuw. Hpome camora
daKTa BBRUKHBAHUSI He HMeeTcsa OPYruxX Kpurepdes. «Bbi-
JKUBAHAS» 37eCh ABAsSeTcA abCoJIOTHO HeOmpexcKasyeMBIM
pesyabraroM QIYKTyanuoHHOro mnponecca. lapsumu, Ha-
BepHSAKa, HE HMeJX B BUAY DJTOT cIaydaili, Korga OH ¢op-
MYJHPOBan ¢Boix OpumEmuim. TeMmM me MeHee, 9TOT UpuMep
mesaeT OYEeBHAHBIM, YT0 CAMOOPraHd3amusa, OCHOBAHIAM
Ha oT6ope, ABIAETCA N0 CYIIECTBY CIEeOCTRBHEM Onpeae-
JeHHOTO (PU3U9IeCKOro MmOBEAeHUA CHCTEMBI, Korjga Qayr-
TyanuHd CHOCOOHEI YCHIHBATHCA. IIpH 9TOM OTHENbLHLIE
diryRTyanum meOpeackadyeMsl. OHH CBONATCA K DieMeH-
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TapHBIM COOBITHAM, T. €. K KBAaHTOBBIM ABJEHHAM, HIOMN=
YOAAIOOMMMCH COOTHOHIEHWAM Heoupenenexmocteir  I'efi~
seabepra. B wurpe O9JpeHdecToB 3iIeMeHTapHBIH UIpPOMece
TO;Ke He peTepMuEHpoBaH. OpgHaKO TaM HeNpeacKasye-
MOCTh OTHOENILHBIX COOBITHH HACTOJIBKO OrPaHHYUBAETCHA
3aK0HOM OOJLINAX YHCeJ, 49T0 [OJIg MAKPOCKOHHYECKHX
CHCTEM BepPOSATHOCTHEBEIE 3aKOHBI HDOBEAeHUd IIPeBpalllarT-
ca B meTepmmaucTmiccKue. llocmenumit e BapHAHT HUTPEI
gonyckaer vyewmiaeRue QAYRTyagmii, A HO3TOMY MHKPO-
cHoOUYecKasi HeompeleJeHHOCTh MOMKeT 3aeck orobpa-
HATECH B MaRpocwommdecrux sapiaeHHsax. Ilacnwyans Hop-
JAaH YKal3biBAJd Ha BO3MOMKHOCTB MAKPOCKOOIYECHKOro
oToOpaKeHUA MHAKPOCKONUYECKUX COOBITHH ellle Ha 3ape
KBAHTOBOU MeXaHNKU,

ToxbKO dYTO oOUMcamHasg HUrpa ABJIAETCS JHIIb MBIC-
JEHHBIM OJKCIEPUMEHnTOM, KOTOPLINT B TaKoM BHAe IO
camoil ceoell cyrTu CcOoBePHIeHHO HEIPUurojgeH niaIfa oluca-
HHIA pealLHBIX Quandeckmx cucreM. llpomecc yasoeHus
TpedyeT HHCTPYKTHPOBAHUA Ha MOJEeKYJIAPHOM YPOBHE,
KOTOPBIH MO}KeT peaJid30BaThes JUIIBb HOCPEICTBOM Of-
penereHHBIX CeJdeKTUBHBLIX BaagMoneiicTBuHii. Taxme Baau-
MOACHACTBHSA HMeIoT KOHeUHYI0 BeMWIWHY W BCerga IIof-
BepsKeHB! TellTOBBIM BO3MYIIIeHHAM, BCICICTBHE Yero He-
KOTOpasi MOOAA WHCTPYKINIA OKa3biBaeTCa oOMub09HOI.
JLiIa MoJMeKyJaAapHOro mpomecca HEBO3MOMKEH abCoJafoTHO
OpaBUJIBHBIA BBIOOD MeKAY ajabrepHaTuBaMu. Taxmm o006-
pasoM, Haima mrpa Hepeaamcerodma. Y1066 BepHO oTOOpa-
BUTh AeHCTBUTEIABHOCTh, RAKYIO-TO OJI0 VABOEHUII MBI
IOM#{HEl 3aMeHUTH BBeJeHMEeM HOBLIX HOMEPOB. JTO Jer-
KO OCTHraeTcss H3MeHeHHeM upaBui HUrpei. CoxXpasum
CTpoOroe 4depeloBaHWE «POKIAEHUA» W «CMEPTH», HO NYCTh
Temepb HEKOTOpasa Hamepexn BBIOpaHHas dYACTh BCeX pe-
OymauKanuii — HaOpHMep, B 3aBUCHMOCTH OT BEPOSITHO-
CcTH OHmMOKH, XKasKIasg OecaTasd, coTad HJIH MIUITHOHHAas
9acTh, He OyOeT HPOHCXOOuTh. BMecTo 3TOro cucreMa Imo-
IIONHAETCS TIAPOM € «HOBBIM» HoMepoM = /N. Teneps,
KOHETHO, HEe MO}KeT OBITH HHKAKOro ycromuamsoro orbopa,
BO BCAKOM CJIyJyae, NOKa CyMMa BCeX HIaApPOB MOIKeT yBe-
AWYEBATHCHE M yMeHBHIATHCSA € PaBHOHA BepOATHOCTHIO.
Ilpu nmocroampofi cymme N u3 smuKa B cpegmeM yxa-
JsieTcsI CTOJBKO jKe IHapoB, CKOJIBKO B Hero Lolamaer,
OQHAKO OAHOBPEME@HHO MH3-3a KOHEYHOI BepOATHOCTH
OOIOKII B SAIMIK NIOCTOSAHHO TPUXOXAT HO&bie IIaphl.
IHosToMmy pmaa wrasrmoro coprta (HoMmepa) IMapoB BepPOAT~
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HOCTH YABOGHHS MNOJKHA OBITHR HecKOJBKO MeHbIe, deM
BEPOSITHOCTEL YHaJeHNHZ HN3 SIUKa. ITO o3Had9aeT, 4YTO
Kax0blli HoMep Oosdcer depe3 KOHEYHOe BpeMmsg BbiMe-
pers. HoMepa miapoB, HaXOoOAMUXCHa B HIMUKe, OJXYMIAOT
no BceMy mHabopy umcen. Hukaxoro ycroitumsoro orfopa
00y bLIHIE HeT.

IIpm KoHedHOI BePOATHOCTH OIMIAOKU CHOCOOHOCTH R
OoTOOPY MOMKHO BOCCTAaHOBHUTL, €CJIHM BBECTH paclIpeneIeHIe
BEPOSATHOCTE UROWSUOYAABHE20 YABOGHMA W YIaJdeHHUA.
JTA pacupefeJeHus BepPOATHOCTEH MOLKHLI OBITH TaKO-
BBI, 94TOOBL B cpemmeM oO0Iee YUCHO IIIapoB B SHOIAKe
ocTaBaJIoch IOCTOSTHHBIM. B mpmpome Takaa cTramuoHap-
HOCTL B 00IeM cilIydiae YCTAaHABIHBAETCA aBTOMATHYECKH
n3-3a OrPAaHMYEeHHOCTH NPHTOKA BBICOKOYHEPTeéTHIeCKHUX
BemmecTB (mumua). B sKcmepuMeHTEe WM B HUTpe Ccramuo-
HapHOCTh BCerJa MOMKHO NOIAep:KUBaTh pPeryJIupYOIIEM
Bo3gelicTBHeM (PEaKnUOHHYIO CHCTEeMYy MOKHO, HAIIPH-
Mep, pazbaBiafATh WIN KOHOEHTPUPOBaTh). ¥YAeAbHBIE CKO-
POCTH HUPOAYKOMH KaKIOrO OTHEIBLHOTO «BHOa» olpele-
JATCA PAasHOCTLIO BEPOATHOCTEH YIABOCHHS U YIaJeHUNI,
a TaRAe HOPUATOKOM M OTTOKOM BCJIeICTBHE OmMHO0KR. ITH
CKOPOCTI MOMKHO BRIPasuTh 4dYepe3d (QYHKOUIO NEeHHOCTH
W: Roropas COJep;KUT 3JHepreTUYecKne © BpPeMeHHBIE
mapaMeTphbl, XapaxKTepHU3IyIiHe TOYHOCTL Y3HaBaHWA I
TPAHCISANHAU, CHKOPOCTH KROIUPOBAHAG W BpeMsa RAZHM,
B zasmcmMocTH OT MeXaHW3Ma PeaKOuil M cTeleHU uX
coupsiKeHNsA (QPYHKROUS OEeHHOCTH MOMKeT HMeTh OBOJILEHO
cioxuerd Buna. Tem we MeHee ee ¢husuueckoe oO6ocHOBA-
HHOEe COBEepHICHHO OIOpeJieJIeHHO: eIJUHHYHBIM IIpomeccam
COOTBETCTBYIOT CTOXaCTHYECKIIe 3aKOHBI, MaKpPOCHKOIMIYe-
CKHMM UIPUPOCTAM — JAeTepMUHHNCTHIeCKaa Teopua. Mz ne-

nmq9uHBI W; BRrYuTaeTcAa cpedHAA NPOAYKTUBHOCTE E (1),
sapUcAIas or ppemeHd. PasHocTs ofeHX BeJMIHH OIpe-
nexsieT Cyab0y OTHEeIBHOTO «BHOA»: -

W,—E(@¢)>0 03HagaeT BBIzKHEBRHME

W;— E() <0 osnagaer BEIMHpaHHe.
Benunauuna E (1) npenmcrasiser coboii nmepeMexHiHoe BO Bpe-
MeHH IIOpOoroBoe zHadeHUe. ViaMeHAA ero, cucreMa MOMKET

ODOCTOAHHO OpHcOocaONEBAThCA K HOBBIM CHTYamHOAM,
CrabunsHBIi 0T00p O3HATIAET, UTO

E () —> Wopte
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ITpomecc woOmHpOBAHHA MOKET OTPAHHYHABATHCH EIH<
HAYHBIMA BHOAMH, JOMHBHUDPVIOIUME B HOUYIANUH H OK-
PYHEHBBIMI «KOMETHBIM XBOCTOM» MYTaHTOB; O9TH BHIBI
6yayT moodY9epeaHC CMEHHATH ApPYr Apyra B Ipomecce mpo-
rpeccupymomeii onTuMua3auun cucreMbl. OgHaKO 3TOT HpPO-
necc MoOKeT BHJIOYaTh B ceba u menbiit amcaMmb6ib, B KO-
TOPOM OTHEJLHEIE BIIgbl OYAYT CONPSMKEeHHBI JPYT ¢ OPYIroM
IoCpeCTBOM CcaMbix pasHooOpaszHeix cBazeit. Hamporil
pa3, Korma cpell MYTaHTOB BO3HHKaeT BHIE ¢ OoJbluei
CEeIeKTUBHOH IeHHOCTHI0 U OKA3LIBAETCH CHOCOOHBIM BBI-
ARUOTH HECMOTPA Ha (QIAYyKTyanum, KOTOpEIe Ha [OePBOH
dase YrposmamoT ero CymecTBOBaHWIO, NOpeRHAA (dMe-
Ta-)crabuiasHaa nDomyJadamnua rudHeT, H YCTAHABIUBAETCS
HOBOEe CTaOHOBapPHOe pacupefefieHile, B KOTOPOM IOMHHH-
pyeT MYTaHT, HMCIOIOHHA celxexTmsHoe mpeumymectso. He-
CMOTPSA Ha HAJAYHE «OIMHOOYHEBIX KOIOHHA», HOBOE pacipe-
penémne Bce elme gBIAAETCH OUYEHB OCTPHIM. B RasKgHIil
MOMEHT BpPEeMEeHH B CHCTeMe IpeicTaBiieHa JHUMNIsL OTHO-
cuTeNvbHO Mallag noia m3 obmero umcijia BceX BO3MOJKHBIX
ansrepHaTHs : (MyTamroB). PacopenmeneHiie wicla MYy-
Tannit annporcuMupyercsa pacnpenerdenmnem llyaccona.

Firar, 9BOJIONMA COCTOHUT M3 DPANA HeycTOn9UuBOCTeIl,
OpH Pa3BITHHA KOTOPBIX pacHpelelieHHss BepPOATHOCTeHn
HeoOpaTHMO H3MEHSIOTCH, MOpPHYEeM 3TO COHOPOBOKIaeTcA
npupocroM w#HHGOpManma *). IToT mpomecc OUTHMU3AIUN
He 006a3aTeIbHO COOTBETCTBYET IIPOCTOMY MOHOTOHHOMY
pocTty YHKIUH HeHHOCTHW, W B TO KXe BpeMsa OH He AB-
JAeTCA HEHANPABICHHEIM (QIAYKTVAINOHHEBIM HOPOIECCOM.
Hama mrpa ¢ mrapamm ele AoCTaTOYHO HNPOCTa JJIA TOTO,
9T700BL B OPEAEIBHOM CJydYae OCONBOINX YHCEJ oHa HMeJa
OOHO3HAYHO OIIpeNejJeHHBIH Ppe3ysIbTAT, COOTBETCTBYIOINMUIL
abcomrorHOMy Makcumymy W. «Hamnbosee mpucmocobien-
HEIA» 3AeCh OMHO3HATHO OOpeHelIAeTCA HOCPEACTBOM KpH-
Tepus HeHHOCTH. '

JTOo BO3BparmmaeT HAC K (I)YHI[&MBE[T&JIBHOMY BOIIpOCY,
OOCTaBICHHOMY B KOHI[e HpPeABIAYyIell I7IaBbi: MOMKET i
HHEQOPMANNA AeHCTBHTEILHO BO3HHRATE de novo, HWIA ke
OHA TOJBKO BBIABIAETCS TPHU NOOMOIMHE HOeTePMHHHUCTHYIE-
CHOr'O B CBO€H 0CHOBe HU3UIECKOTro IIporecca.

- [Apyrumm ciroBamMu: (PEIBTPYOIHWIE npoimecc - oTGopa
BhIOUpaeT fOlpeielIeEHbIe ANBTCePHATABLH H3 MUKPOCKOMMH-

_ %) Ilpapoct nadopManun He 00A3aTeIHHO O3HAYAET BOIHHKHO-
B€HHe HOBOH MHPOpPMADUHT — Pedb MOKeT HATH U O BHIABIeHHHA HH-
dopManmd, yiHe UMeOMmeica, HO CKPEITOH «IIyMaMMmy. (llpum. ped.)
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geCKIX HEeNeTePMUHMDPOBARHHBEIX aJeMeHTapHBIX COOLITHH,
YCHJINBAET X U BBIABIAECT B MAKPOCKONMYECKOM IIPOTIEC-
ce sBoaouud. IIpoxaageiBaer a4 OH AOpory k mpexompe-
neileHHOH Menu? Mim e 0oH nMeeT Takoh XapakTep, 494To
TOJBKO JOpora oupefelider Iieib, H, CIeAOBATEIbHO, HEKA-
Klle HCTOpUYeCKue IOYyTH Da3BUTHSI He ABJINIOTCH aUPHODHO
geoOxoguMbIMU? TONBKO B ImocienHeM CJydae IPUPOCT
nEQOopManna, cBAzadHBIA ¢ H3MeHEeHHEeM pacupefe/ieHus
BEPOATHOCTE!, MOMKHO HOpHIuUCATh HCTHHHOMY BO3HHUKHO-
peHHUIO, a He BHIABJICHHUIO ceMaHTHYecKOo# mHPOpMamuw.



Laraea 4
UI'PAET O BOT B ROCTH?

MNpes TtBopesusa polycKaer JBe COBCPIIEHHO HOPOTUBO-
HOJOHIHBIe HUITEePIPEeTaT um:

1. «Havanxo» OQHO3HaYIn0 ONMpexeNaercs B3amMOaelcT-
BUSAMU, ONPHUCYIIHMH MaTepwuiu., Havwanpuple yCIoBHA IIpef-
OLPENeIAIOT MYTh U 1€k JBOIIOTULL.

2. «Hagamo» saABiaerca cayvaiHeM coOsitmeM. Ilpn
5TOM MMEEeTCH B BHAY, YUTO BCPOATHOCTH ITOT0 COORITH
LPaKkTAYECKHA paBlia HYJNIO, HO, ¢ APYIrOH CTOpPOHLBI, Bee-
TakHM HeJAbL3sg € YBCPEeHHOCTBLIO YTBEep:KIaTh, 9TO OHNO He
MoyKker mpousaciitu. Yrober ravast Quaykryapus, peainso-
BaBUIMCHh ONHAKIALI, MOIJIa HNPOABUTLCA B MAKPOCKOMI-~
yeckux Macmriradax, oHa JoikHa  obJajars  u3BecCT-
HOH YCTOWYHBOCTHLIO WJIH [lasiie CIOOCOOHOCTLIO pacupo-
CTPALSATHCSL.

{lepBass unTepmperamusa o3Hadajla ObI, 94TO BBHICOKO-
pa3BuThie HOPMBI RHU3HH, CXOAHBIEe € 3eMHBIMHU, TOJIKHBL
BCTpeYATLCA BO MHOTHUX MecraXx Beemenmoil. Hpome Toro,
5TO O3HadaeT, 4YTO echHn Korma-yudo B OyayineM yaacTcs
BOCCO3aTh B JadopaTopWH HAYAJBHLIE YCAOBHS BO3IIMK-
HOBEeHUA JKH3HK Ha HaIlell TUIaHeTe — HePCOeKTHBLI AR
3TOTO Oosiee OIArOUPHATHEI, YeM OIS TojJeTa K APYyruM
OJaHeTHEIM CHCTeMaM,— TO OPH 39TOM ¢ (aTaJlbHONA Heuns-
0eKHOCTRIO HOMKHA BO3HHEHYTH M{HU3HD C_ TaKuUM Ke KO-
MOM M C TAKHUMH ;K€ MeXaHH3MaMWM, KaK U CYINEeCTBYInag
HelHe. DB oTHOIDenuU 5Tl IUBOTEe3bl — E€CJIM Ofla IDa-
BUALHA — MBI MOMKEM JIRINb cKa3arh, 4YT0o JusmdecKie
3AKOHLI, B COOTBETCTBAM C KOTOPLIMH MOr OBl IIPOU3OITI
TAakoil BOCHPOH3BOAUMBI{I HPOIIECC caMOOPramH3anuy, Clie-
ayer eme Haldta., Mnorume QQuU3nKEI CHKIOHAIOTCS HMEHHO
K TawkoMy IpencrasieHino. OHH oTrBeTHam OB OTpHIa-
TENXLHO TakK/Ke Ha BOHIPOC, CTOAIIUU B Ha3BAHHHA 33TOH
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rJaBbl, 1o KpaiiHeil Mepe B OTIOINCHUA BO3HUKHOBeHUA
MaKPOCKONIUYeCKOro (PeHOMeHA HIIAIIM,

Snamenuran ¢gpaza Jinwretina «Boe ne uzpaer e
ROCTU» OTHOCUAQACH K 80ORPOCY O RPUHYURLAALHOL He-
npeoCradyemMocTL 3ACMEHTADHBLY co6biTIl, ROCTABACH-
HOMY KeanTogol Mexawnwod. B nuceme or 4 OJdekabps
1926 200a Aavbepr IlUnwreiin nuwer Marxcy Bopny:

«..Heanrosasn mexanura enywaer 60avuioe nouTeHue.
Ho enyrTpennuili conoc zoeopur mHe, UTG 970 He UCTUHHBLE
Haros. Teopus daer mroeo, no edea au ona nodeocdur mac
6auoce k railtne Crapura. Bo scakom cayuae, s ybeoc-
Oen, uro OH He uzpaer 8 KoCTu...»

Abramiickuii MaTteMmaTtnik Komy»li npuzyMas opHru-
HaJbHYI HUIPYy, KOTOpyIo oH Hassaix «/Hmsmn» [15], mo-
TOMY 9TO OHA MIPEeBOCXOJHO HMUTHPYET POCT, pacuajg H
U3MeHeHHsI, HPOUCXONAINNe B NONYAANUHA JHUBHIX opra-
uasMoB. llrpa nonpobpmo onucama B Tada. 2. Tlpocteie
IpaBUlia pOH{ACHUsI, BBIKUBAHEA HW THOEIH IOPOKIAIOT

Tadbamma 2
Wrpa «Rusps» 1o Komysie

Hirpy mpomonsit HA TJIOCKOW moBepxnocTw, pasbmroil Ha wean-
paTHbIe WIETKH, HanpuMep, Ha JoCKe JJIA TPl B TO. Hayknana nwuer-
ra MoMeT am00 OCTaBATLCA OyeToll, AE00 MOMeT OBITL 3amnsaTa
dumron. CocroAanme 3JABUCHT OT 3aHATOCTM cocennux wnervox. Co-
ceIINMM CYHTAIOTCHA BOCEMDL KJIETOK, HEHNOCPEeJCTBCHHO MIpPUMLIKA-
omuXx K gannod., Mrpa crorageisaercss U3 OOCAEZOBATENbHOCTH IHC-
KPETHBIX IMAT0B, HJW XO0J0B. DTUM UMUTUpPYeETes cXeMa UOKOJCHWIA.
I[Tepexox oT RAHHOT0 HOKOJCHHUM X CIACAYIOOIeMY UPOWCROZUT U0 O-
pelelCHHLIM TIPaBrIaM, KOTOpLIE HPUEMEUAITCA OLLUOBPEMEHIIO KO
BCeM RIeTKaMm Jlockmd. Ipasuna:

1. Brpxupanuc. Dninra BLIXWBAGT B CICAVIONIEM TOKOJICHWAH,
eciH 3aHATLI B HJM TPH COCeNIINX KICTIRI.

2. I'mbensn. Dumra yaalgeTca ¢ IZOCKI, ecam sausaro 0Oolee
TpeX Him MeHee ABYX COCERHUX KIeToil. B mepsoM ciydae cmcTema
CARIIKOM Tepenacelena, BO BTOPOM — UOJNHMBOAYYM CIAHIOKOM H30-
IANPOBAT.

3. Pomxpgeune. IlyeTas wiIerwa 3ammMaeTcs QUIIKOI, eciam 3a-
HATO TPH, U TOJILKO TPH, COCEIIINX C Hel KISTKH.

ST TPaBHMJaa OTHOCATCS BCEI'Na K COCTOAHHIO, KOTOPOe cylie-
CTBYCT K Hagady «Xoma». HadanbHoe pacHo/IoiKeime 3aHATHIX WJe-
TOR 3Qjaerca CaMuM UTDPOKOM (3[ech 3aKI0UaelcA eJNHCTBeHHAsI
BO3MOJKHOCTDL WIS MIPOKA BARATE HAa Xof urpnhi). Mrpa semuxoien-
HbiM 00pasoM JeMOHNCTPHPYET KOOHCPATHBHRRIE M3MEeHEHNUs B HOIy-
JAIAA MO JelcTBHEM OTHEJNLOLIX ¢€ COCcTaBJIsSInINuX.

TUOBYELIMYA KOHEUNLIMI CWIVALPMIMH ABIAIOTCA Tulelb, Me-
OrPAHUYEHHDI pPOCT MIH CTAUNONAPHOEe HMOBCIEHUE, IPEICTABICHHOR
VCTOMYMBRIMU M OCUWIANDYIOIUMA KoHQHUrypagpmaMmm. Hexoro-
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Tadnunma 2 (okoruarnue)

prle mpEMepnl XaHel Ha puc. 13. Honyoit cHavaxa mpeanoxarani, 4To
13-3a «OpaBHJa HepeHACCJACHUA» HEOrPAHUYEHHBIH PpOCT HeBOJMO-
e, OOHAKO 5TO ApeNnoJIo;KeHHe OLIIO OPOBEPTHYTO OTKPAITHEM
TAKUX KOHMUATYpanHi, KaK «HIdHeplioe pY:;Rbhe» — 970 HedaTyxalo-
A, IPOCTPAHCTBEHHO (PUKCUPOBAWHBIN OCHUIAIATOD («PYysKbe»),
KOTOpPBIX 3a KasKABId Nmepwon wucliyckaer QUIypy, ABHTAONIYIOCH
oo xocke («miaapep»). TaKknme RONPHUIYypPamuHA, KOTOpLIe IPOH3BOAAT
HOBBIE JIBHTAKINUECA (PUTYDPHI HIH YHHITORAIOT HUX, OPUIAIOT HIpe
cTpaTeTHYECKU XaparTep W HeJaloT ¢e OogHol H3 caMblX HOTepce-
HBIX CTParernvecKHX HIp.

He0o003puMOe MHOTOOOpazNue B3aHMOACHCTBYIOIMHUX ApPYT C
APYyTrOM HDONYIAIIHOHHLIX CTPYHKTYP ¢ KpaiHe HHOTepecHLI-
MH «PYHKOUOHANBHBIMI» curocobmocraMr. OOHAKO BeCh
X0a UrpHl Domunusiercsd JUKTATY 3apallee 3aJaHHLLX Opa-
BUJ oTbopa H ONIO3TAYIIO oupeiensercs HadYaIlbHOU
roudgurypanueit. He nmponcxopur iuvero rtawkoro, 4ro He
OpILAO OBl 3aJIAHKMPOBALO € CAMOrO HAYalia HOOJHOCTHIO
HH@opMOpoBaHHEIM (Coamareser» WIH 10 KpalHel Mepe
He 6bli0o OB OpexcKasyemo. DBcsa umdopmamus, KoTopas
BBIABJISAETCA B XONe HUIPHI, COXEIKITCA YrKe I HadalbLHBIX
ycaoBuax. Kakoii OoraTtoil B MeiCTBUTENbLHOCTII MOKET
oKazaTbCA UHEPOpPMaUMA, @YHDKOUOHANBHAsA CeMaHTUKAa,
NOoKa3bIBAIOT IpiMeprl puc. 13.

Haroii 06p1 HHTEpEeCHOII W 3axXBaThIBAIOINEil HI Obljia
OBl DTa HUrpa, AETEPMEHUCTHYECKOE NHOBEgeHUEe HE COOT-
BCTCTBYET KOHIeOHHAM H SKCHCPHUMEHTAJILHBIM JAaHHBIM
MONERYJAPHOII OHONOrHH — pa3Be 4YTO MBI 3aXOTHM WX
UTHOPRPOBaTh, cchliasich Ha Co3parena. Muorue Omnonxorm
CRJIIOHAIOTCH CcHOpee K Apyroil xpalimoctii. OHU BEepAT B
ZOrMYy «abCoJIOTTIOTO», «cieporo» caydas. B merepmua-
HUCTHYECKON MOOenn DOCTYJIupyeMbie (PUanyecKHe 3aKO0-
HOMEPHOCTH B OONBIIMOA CTENeHM HOKPBITHEI MPaAKOM HEH3-
BECTHOCTH, 3/1eCh ke (PU3UTeCHOe O0bIACHEHHNEe CTAHOBHTCSH
BOOOIIIE HeyMeCcTHEIM — feicrsua Cozgarelsd MTOIHOCTLIO
YCKOJIL3AKT OT Hallero nouuMagusa. Dayrryanusa, maxo-
ZAINAasACcA 3a mpejenaMu BCAKOTO OKHAAHWA, B OpPUHIKHHE
HenpeAcKasyeMa, XOTA ee U Helb3fd HCKIIYUTE. JTY CH-
Tyamuio MOMKIO CPaABHIUTHL € JIOTEpeei, TOJBKO 33€Ch «RBBI-
UrPBINT» HEU3MEPHMO MeHee BEPOATEH — BCOOMHUM HOpuU-
MepBl H3 OEPBOH rJjasdl, HIJNIOCTPHPYIOIIHNE CJIO0KRHOCTL U
HeOOBTOPUMOCTE Ouwosiorudeckux o0nertoB. Ilocie aroro
SACHO, Y10 B HEHCTBHTEJNBHOCTH O3HAYaeT CChLIKA Ha alb-
CONIOTHBIA clydaill Opu oOO0BACHEHHH <«aKTa TBOPEHHA».
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Pucg, 13, a — O, XapaKrephnie KoHdurypaguu B urpe «sHus3ep» Koaysd. Bpe=
MeHHAA [NOCHEeNOBaTENBHOCTE HKOHQUIrypannii saMeHeHa NPOCTPaHCTBEHHOI
rocliefoBaTelIbHOCTEIO. IlocliemoBaTelNbHEIEe ROHPUrYpAUNH «GRINDKYIIIUXCH»
duryp H300pareHBl HAa COCeAHUX YYAaCTHAX XOoCKH. a) Tpunier, KOTOPEIi
rubuer. §0) TpunJjeT, KOTopbilM nNepexonuT B ycroiiauselit 6;10x. B) Qcouanu~
pPYOIHE TPUIOIET «CHTMHAJLHBIE OHH». I') «IladaHep», HIN «HapyCHUK) ,~
¢gurypa, Kotopad nepexoauT camMa B ceba vepe3 Ka;xAble YeTHIpe MOOKOJie-
HUA, CABHHYBIIHCE IPH 5TOM BIODPABO M BHI3 HA ONWH KBanpaT. a) «Tywd-
Jep» — ocOouanupyoniaa durypa, Koropad gepeid Harxahle ceMb IOKOIeH it
mepeBopavYnBaeTCA, COABMHVBIINCE IIPM 3TOM BHH3 Ha OIHH KBaapaT, a de-~
pe3 Karkagble 14 MNOKOJeHN! CHOBA BO3BPAaUIaeTCA H HCXOZHOMY COCTOAHUIO.
Heo8XO0QMO OTMETATH, WTO 3TOT OCHUJIJIATOP, TAK :Ke KAK U «CHrHAJBHbBIE
OrEuy, He IOBIIRETCA 0 DONI0 KaK «IJaHep», a BCe BpeMAa O0CTaeTcd &
oupeneaeHHO{l 0GNACTH LOCKH,

.
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Puc. 13 e. «IIlaHepHOE DYIHBE» M «IOKUDPATENE». «PymKLE» == 5T0o IIPOCT-
PaHCTRBEHHO (PHUKCHPOBAHHBIN OCHUHJINATOP, KOTOPHHE wepes KAMKALIE TPHI-
DAaTE TOKOJEeHUIlT BO3BpalllaeTCA B HUCX0OAHOE€ COCTOAHNE M B TEYEHHE HAH~
noro mepuona HCIYCKaeT OANH «nJaHep» (T. €. oaAMH pald 3a 30 OoxoJe=-
Huil). «IInaupep» OEepedBUTraeTCA IO JOCKe K CTANKUBAECTCA € «IeHTAleKaT-
JoHOM» {9TO OCHHONATOP € depuogoM 15 noxosenuii). IlocuemEuUil «Ipo-
TIarniBaeT» «OIaHeD», HO CaM IIPH 3TOM He HU3MeHsercHd,
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OnBako MBI 3maeM, 4TO CYHIECTBYeT emle W CpeaHUIA
IIyTh Me)XIOy obGeumu KpawHocTtaM#A. OH Toke HUCXOOUT HU3
CIYyIaWBBIX COOBITHH, HO TOJBKO M3 TaKHX, KOTOpPble mMe-
IOT KOHEYHYIO BE€POATHOCTHL pealHus3aguy.

IHouru BO Bcex JsoTepesaX OQWMH HJIU HECKOILKO HIPO-
KOB BBIATPBIBAIOT, XOTsI HX HeJb3d YCTAHOBHTH 3apaHee
HOKaKPM XUTPOYMHBIM CcHOCOOOM. JTa HCXOZHas CHUTya-
Iudg, a UMEHHO TO, 4YTO B JioTepee BCCIraa HUMEITCa pas-
JHYNABIe BBLIUTPLININ, Y3Ke ABJIAETCA OTpPaHHIeHHEeM, KOTOo-
poe CcHIBHO YMeEHbLIOIaeT HeoOnpeneJeHHOCTh. DB mpupone
i B JabopaTopEOM SKCOEPUMEHTE 3Ta CUTYAIMA Oyner
CYIIeCTBEHHO H3MEHATH OMUNAHUA 10 cpaBHeHUIO0 ¢ I'U-
noTe30il abCcoNMIOTHOrO caydasd, He OrPaHH4YCNHOI0 HUKAKH-
MU yeaoBuaMu. Kceaum Bcerma uMeeTcs «IobeuTelb», TO
HCXO0J[ KaMIaoro »SKcOepHMeHnTa HOoJKeHn ObITh DOJONH-
TEALHBIM, T. €. HPU BOCHPOU3BEAEHUM YCJIOBUH, AHAJOrHI-
HBIX TEM, KOTOpBIe CYIIECTBOBAJH B KPHTUYECKYIO ¢asy
UCTOPHU HalilleH OjJdaHeThl, CHOBA JOJGIKHBEI Oblii OB BO3-
NHKHYTh XHBBIE CTPYKTYpHL. B pmeTanax — mapgpuMmep B
reHeTHYECKOM KojAe, B CTPYKTypax (PepMeHTOB H T. H.—
oHY MOTrIil OBl e HMMEeTh HHKAKOr0 CXOJCTBa C H3BEeCTHLI-
MU HaM CTPYKTypaMW:. OHH OnInmu OBl JUITThL NOCTPOEHBI IO
TeM jKe ODpHHImDaM u, TaKuM o0pasoMm, Moriaum OBI TorKe
OHTHMANBHO HOpHCHOCOOHATHCA K OKpysKaiouieil cpexe. Ho
TouKOe «cliydalimoe Tonajganue» B HCTOPHU, KOTOpoe
npuBejo OB ODATH K COBPeMeNHBIM @opMam KM30H, He-
BoaMoO;Rito. HpaiBe HepeposaTHO, YTOOB BO BTOPOM pa3s
B KaKoM-DUOYAb MaJIOM d2JieMeHTe o0'beMa B OJaronpusAar-
ORI MOMEHT coOpalicd TaKo# Ke Halb0p MOJEKYJ M, BOC-
OpPOU3BEJICH UCTOPUYECKIN HPOoIlecC DBOJIIOIUUA.

BcooMnuM, UTO TpeThda <«Hrpa B Omcep», oOomMcanHAas
B OpeapIAyIICIt TiraBe, BCerga mgaBalia «no0eHTelsTy, mpu
Oe30HIMO0OYIIOM BOCIIPOU3BENeHUM [Xaske B TOM cJydae,
Koria JAJA BceX KOHKYPUPYIOIMMNX BHNOB IIAPOB IDAHCHI
Oplnizt  abcojiloTHO paBHBL. HoHEKypuUpyiiolmee noBexeHLe
um BLIOOp «HOODemuTeNid» — 3TO CBOUCTBA CTAUOHAPHOR
caMOBOCHPOU3BONANIEHICA CHCTEMbl pPeaKmuil BXaNH OT
pasHOBecHUdA. YYHUTHIBAg STH CBOMCTBA, MOMHO YKasarTh
Tperuli, HeEIpephIBHBIIT myThk K «1Boperuio». Ilpu stom
HOJIKOBI OBITHE BBIDOJHEHBI ABA YCJIOBHA:

1. Heobxogumo, HTOOBI CyIMecTBOBaJX BHYTpPEHUUN
MeXaHUI3M oT0opa, KOTOPBHIA W3 JIOOOro cJOy9aidHOro pac-
npenesienuda oTéupas «pDobemmTelNssy, KAK B TpPeThedl «urpe
B Owmcep». «I3BIUrpeIII» 3Hech OepeTca 1[0 OTHOMIEHUIO
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K COOTBeTCTBYIONIeMY pacOpene’IcHWi0 BEPOATHOCTEN M B
ofmeyM ciaydae 03Ha4aeT He <«IJIABHBIM BEIATPHIOIY,
a TOJBKO «IOCTATOYHO HNeHer, 4YToOBl MOYKHO OBLIO UIpaTh
JajJgbmie» HJAW [asKe JUIIL «ocrarheda npu csoux». Ilode-
OuTedb (B Ciay9ae HUIPBEI — NOMUHEUDYIOMUII, uiux oToOpaH-
HBIM, THI TIIapOB) DOCTOAHHO HOPOMAaeT HOBBIX KOHKY-
PEHTOB BCJaencTBue OmuboK mpu BocOopoHaBemenuu. llpu
STOM BBIHIPBIIN CTAHOBUTCS BCe BRIllle U BhIIIe, KaK HAa
ayRKOuoHe.

2. HeopepsIlBERIE OyTHh 5SBOJIOIUH, XapaKTepu3yIO-
OTUHCA DOCJAeZOBATEIBHOCThIO CeJeKTUBHBIX HNeHHOCTeIHd,
HOJI3KeH BeCTH K BepIIuHe, T. €. K IJIABHOMY BBIUTPHIIIY.
JTO 03HaYaeT, YTO U3MEHYHBOCTL MOJKHA OBITH AOCTa-
TOYHO BeJIMKa, 9TOOBI mobeguTels BCErga MOI OBITH NPEB-
BOHJEH KaKUM-HUOYAL HOOKYPEHTOM. ITOT OHTUMH3UPYIO-
MUl OyTs K BeplluHe He [oJyKeln HeIpeMeHHO OnITh
MOHOTOHHBIM POCTOM, HO, € JPYroid CTOPOHEBI, €ro «Ha-
npasienne» B OCHOBHOM YiHe OIpeaeaseTcs JOUOJHM-
TEeJHHBIMH YCJOBUAMHM OTOOpa ¥ TOYHOCTHIO BOCIOPO-
u3penedus.

HaBaiite cHOBa NPOWUTIIOCTPUPYEM HTY CHTVALHIO IIir-
poit. Lleasio mameil sgoarwoyuorroli uepor 6yjAeT YCTAHOB-
JeHIIe OIIpeneseHHOI MHOCHedOBaATEJBHOCTH CHMBOJOB B
pe3yabTaTe CeJeKTUBHBIX HM3MEHEHHI CaydaillHOI [mocJe-
MOBATEIBHOCTH. ByIeM [DOab30BATHCH UeTHIPBMA COpPTaMI
«bucepa»: KpacHbIM, 3€JeHLIM, CUHHM I KEJTHIM, KOTO-
phie MO/KHO COeMUHATH B neHnodry. HKHpome Toro, HaMm
HY:HOa UrpajdbHas KOCTh, B BHAe TeTpasapa, 'paHu KOTO-
poro OynxyT CcHMBOJU3UPOBATEHL pazjuunsie nsera. llogpa-
3yMeBaeTcsl, UTO DTH IBeTa COOTBETCTBYIOT YETBIPEM MO-
HOMEepaM PHOOHYKJIEHMHOBBHIX KUCJIOT — HYKJeOoTHImaMm A,
Y, I ull

PaccmoTpnM B XawvecTBe DOpuMepa MOJICKYJY Tpamc-
nopraoit PHK (t-PHHK — c¢Mm. pue. 1 — 3), woropas co-
crour u3 80 wyviaeornmgoB. B aToM cavvae 4mCIO BO3MOIK-
HBIX aJbTEePHATHUBHBIX WOocAeNOoBaTenLHOCTeM OYKJICOTHHEOB
cocrasiasger 4% =&z 1048 Ecanm 06w MDLI HMeJNH TeTpasapu-
YecKyl0 KOCTh AiA KasKmoro usd 80 poroxteumnit, TO YTOOLI
cJayvYaiiHO HOJYYWIach HPABHJIBHAA TIOCTENOBATEJBHOCTH,
notpebosangock OB B cpemueM oxono 10 Gpocamuit Bcero
Habopa KocTeil. -

Brarogapsa B3a@mMOXeHCTBMIO MeMAYy KOMILIeMeHTap-
HbLIMH OCHOBAHUAMHU HYKJIEHHOBBIE KUCJIOTEI HAMeIOT CHO-
COOHOCTH K CaAMOBOCHPOHU3BEIeHUIO. B mpHCYTCTBUM TONMH~
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MepH3yIero epMeHTa 9Ta peIJIMKANHsA gayke B OeCrie-
TOUYIOH cpee MAeT ¢ OTHOCHTEJIHHO BBICOKOM CROPOCTHRIO
1 TOodIOCTHI0 (cM. raaBy 5). UTo ke 3[eCh HY}KHO CUH-
TaTh cejdeKruBHnM ppeumyuiecrsoM? [Ipu «mepesopme»
reHerTudecKoir HmH@OpMaruua Tpascomoprasie PHR caymxar
agaorTopamu. llosToMy ¥MX CTPYKTYPSHI HOJIAKHBL OBITH yC-
TOMYHUBBIMM H BOCHPOHU3BOAMMEIMII. (OmgHaKo B BOIHOM
pacTBOpe opmoncooueuHbie PHR odyeHs merro pacmen-
AsnTCA — ruapojausyoTrca. HykiaenHOBbie KUHCIOTHL HOpPemn-
OXPAaHAITCA OT 3STOr0 TeM, YTO OHH CBEPTHIBAIOTCA B
ABYXOeDodedHsle CTPYRTYPhI. Takoe cBepteiBaBue Tpebyert
HAJHYHA HEKOTOPOH BHYTPERHEW KOMOJEeMEeHTapPHOCTH,
T. €. B PA3JIUMUYOBIX YACTSAX IIOCHEOBATEIHLHOCTH JOJIKHBI
CYINECTBORATHL yWacTKH, KOMOJEeMeHTapHBIE OPYyr K Apy-
ry. Jlanee, 6oanImoe mpeuMyHiecTBO JAeT HaJH4YHEe Ompeje-
JeHHOH CcTeneHl CHMMETPHUH CTPYRTYDBI OTHOCHTEABHO
KOHTIOB nmenu. Bemas Kaxkjgas MoOJeKyJda TPH PenuKarmi
MOJRHA CHavajia OPOW3BECTH CBOI0O HETATHBHYIO KODAIO,
Ho ecam Monekylla HYKIeHHOBOI KHCIOTHBI HMeeT CIIe-
OHANLHYI0 CTPYRTYPY, NAKIyI0 NPEeUMyINEecTRO IIpII ee
V3HaBAHIN H pPenNUKaIlUHN DOJIIMEePHUI3VIOIMUM (DepPMECHTOM,
TO 5TO TPEUMYINECTBO OyNeT HOJHOCTHI0 HUCIOJIL3OBATHCHA
JIIIOL TOrda, Koraa MoJosRHTelNbHAS II OTpPHOarTelbHas KO-
iy o67alaloT IIM B PaBHOW cTelelil — BO BCSIKOM clydae,
TaRo{l peayiapTaT [aeT KoIHYecTBeHHas Teopusd. ToILKo
CHMMETPIIYHO CBCPHYTHIE JBYXHeHOod4edHEIe CTPYKTYPbI —
HATIPHIMED «IMOAJBKa», «KIeBepPHHlII NIICT» Ul MHOrO-
JieTecTROBBIE (POPMBI — YIOBIETBOPAIOT DTOMY YCJHOBIK
BCIEGXCTBIIE CAMOKOMIIIEMEHTAPHOCTH. |

OnEaro mopa BepHYTHCA K Hailleii urpe!

BoaLyieM 1pouU3BOALHYIO HaTaAJILHYIO II0CIEOBATEIb-
BOCTh H NPHMSHUM K Hell mpaBHJa HBIPHI, DepedHCIACHHEBIE

TaGnmma 3

¥ivpa «dpoxomusa PHIO»

Odass wrpol 1HeoOXOMUMEBI CTPOWTEILOLIE DJASMENTHI, KOTOPLIe
MO:RHEO OLIIO OL1 COeIUNATH B MeTOoYKy, Hampmmep Oycwl. Boanine
BCero DOAXOAST MIACTMACCOBEIEe IADHKA ¢ KHOTNOYHBIMA Pa3dbeMaMU,
JdTy BIEeMeNnTHl JOMRHB ObITH pacKpallledbl B YeTHIpPEe mBeTa — Kpac-
HuIH, 3€JeHbld, cCWHWI W JeNTslM, ROTOpPLIE Gy,:[y'r COOTRBETCTBOBATD
geTeipem aywriaeormgaMm A, ¥V, I' m . Harkaplit urpor nosrygaeT ue-
OoYRy m3 /N 27ieMelrToB, KOTOPble CHAYAJIA cOeIuHeHEI MeRXy coboii
COBepIMeHHO OecmopAnoYHO. HaroHen, Afid MTPLI HYKHA TeTP&a3pH-
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Tabaxauma 3 (oxonuanue)

gYecKafd KOCTh, Y€ThiPe TPAUH KOTOpPOi OYAYT COOTBETCTBOBATH YETDI~
peéeM pasIAYHBIM IIBETaM.

HeJib BEI'pBI COCTOHT B TOM, 4T00BI, Opocas KOCTh W MPUMEHAA
onpejieNeHHbBIe NpaBUJa, MOJYYHUTE RaK MOXHIO 0omee coBepuUiedTHO
«COAPEHHY» HOOCHeROBATCILHOCTE. HaYHHAT €O CAYYAXHON IIO-
caepoBareanoocta. Koers Opocalor moodepenno — mo xpyry. Hrpox
3apaHee yKa3bIBaeT MOJMOMENUe B Hermu H Qua sroro msdpanmoro
HM HONO;{eHUA OpocaeT KOCTDL, 33 Ka){JALIi «XOJ» TOJLKO OJXUMU pas.
3areM COOTBETCTBYIOI[MHA 2JIeMeHT 3aMmensgercsa Ha Apyroid, corixac-
HO BpiaBilleMy OB8eTy. BpocaTth KocTh HY!KIO, OAHAKO, TOABKO A
HecOapeHHLIX H#ogxoxkenui. (3dgeck B UTPYy BXOAUT maea otdopa.
Hamnoiit kKpyr Opocanuili coOTBETCTBYET OJHOMY IoxoJenio., Coa-
pemnible 00MAacCTH UMEIOT «CEeJeKTHBHOe IpeuMymlecTBO», T. e. BBI-
FRUBAIOT).

Ilpasmaa mrpei:

1. Crepudgecroe mpasmuao. Pasamunile odaacti mDociIegosBaTesb-
HOCTH MOKHO CHAPUBATE AMIOGL HyTeM A3rudantig Henodku B OJHOH
miaocrocTa. [Ipw 3roM FOJKOLI BO3NMAKATL Herad. IlaTe 2jieMerroB
B TAKOH meTie e MOTYT OBITH CHAPENHI 10 CTePWUYECKHM NpPpHIHHAM.
Mosker o6pasoBathea J06aa nlocKkas dopMa: «(IIAILKa», «RiIeBep-
HBLIA JUCT», «pomainga» @ T. A. MoKno BRecTH JOTOJIHHTENLIIOE
TpeGoBamne, 4TOOLI KONOLI Held BCerjla Haxomguinch pAAOM — APYr
NPOTAB Apyra. 3TuM OTOMPAIOTCHA CHMMETPHYHBIE CTPYKTYPBI, KO-
TOpBle B OPHPOAHOM TPOMecce dBOMIOOHEH 00agaloT oopelelleHHBIM
CeJIeKTABHBIM B pEeHMYyMecTBOM, Talk Kar y mux olJieryaeTCsi B3adM-
HOe HorupoBanHe: (--)-neus == (—)-lens.

2. IllpaBuno KOMIJIeMEITAPHOCTH. Ecim B H30THYTOH HOEeHOYKE
ABa JJeMenTta € KOMIJICMeOTapOLIMI BeraMu (KpacHBIM — 3eJic-
IILIA M CHMHUYA — JKeJTLIA) TMAXONATCsi APYr OPOTHB Apyra H OANoO-
BpeMeHHO BLINDOJHENO TPeThe IPaBHIAO, TO OOM CHYHUTAIOTCA <«Iapoil»
M CHKPeILIAIoTCs Mexay coOoil.

3. IlpaBuiIo0 KOOIEepaTHBHOCTH. [HOMIJIeMeIOTAPHLIE 3JAeMeHTLI
MOYK{HO COeAdHATHL B APy TOABKO TOTZA, KOCHA HOPH DTOM HOJyda-
eTcda ledpephIBHAA OOCIENOBATEdABHOCTh HAP, COCTOAINAS He Memee
YeM A3 YeThiPpeX KpacHO-3eJIelnHX map, uil 3 ABYX KPACHO-3€JeHDLIX
U OAHOU cuHe-KeJTOH Mapnl, AJIH 3Ke X3 ABYX CHHe-/ReJdTBIX Iap.
A TaKEX «yCTORYMABEIX» Iap 0onbule Oe HY:KHO Opocarb KOCTE,
ONH CUHTAITCSA OTOOPAHHBIMM.

HMrpa KomwaeTcs ToclIe TOTO, KAaK HIPOoigeT 3apaHee YCTaHOB-
JeHHOEe YUCIIO KpyroB, WIA (IpesXJAeBpeMeHHO», eciit KTo-Inbo mu3
HIrPOKOB IPeABABUT L[OOJHOCTHIO CHAapPeHHYIO CTPYRTypy. B ofonx
CcIYy9asAX BRIATPABIIHAM CIHTALTCA TOT, ¥ KOTOporo Gymer wauboas-
Oree 4UcCic OYKOB. Raik7Tasa rpaczo-zenenmas napa (A — ¥) maer ox-
HO O04YKO, Raymmas cHue-mearasg oapa (I — L) — ara oara.. Caura-
JoTcA TOJLKO Te IIapbi, KOTOPLIe HAXOJATCA B KOOMPIATLBHBIX
y9aCcTKaxX. 9TH NpaBuia TOYHO COOTBETCTBYIOT HelicTnurebHOCTI:
cTa0HuABHOCTD Koonepatapupix I' — If-map BaBoe B uo, gem A — V-
map. Te oTgenbpasie napni, ROTOPLIE pacHoJaran::. s 33 gpeaexaMn
KOOTepaTHBHBIX Y9acTKOB, OPH KOMEATHON TeMuspiType HecTaduan-
Hbl. BBegerue MOMOANHTENABHBIX IpaBOd ¥OOTe).Udd O KOHRYpeI-
OUE MOMKeT CAeJdaTs 3TY HIPY 3HaYdntednun 7 ,J1ee YTOHYEeHHOH HA
OpUAATH €/ 3aXBaTBHIBAOIM U «CTPATETHUYCCEIi» XapaKTep.
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Ppc. 14. Hauanenax u KoHeuHaa ¢assl Urpnl «Idsononulx PHRE». a) K mHa-
qajly HMIpel HMeeTCA OPOHU3BOJIBHAA TIOCILO0BATEIBHOCTE [OAHHOM OKOJIO
80 myuwneornnor., C NOMOIILIO TeTpasipa MOMIHO HMUTHDROBATE MYTAallwH.
MyTtanusa or0upaercda, eCal OHa NPUBOOHT K o0pasosaHHIO KOMIITEeMeHTap-
HOM napel ocHoBam#ili (LpaBHuia UrpLi ZaHK B Tabx, 3). 0) «KaesepHLil
JHUCT» € OHOTHMMANbLHBIM YHCJIOM 1Iap ocHopaHuil. Teopus urpet (CM. Tada. 4)
OpenCHal3nBaeT BO3JHUKHOBEHNE TAaAKHX CTPYHTYDP B IIponecce S3SBOJIOIINN.
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B Ta0a. 3. Ity Ipasmia OCHOBLIBAIOTCA HA KOJIRYECTHBEH-
HbLIX HCCHENOBAHUAX OJIHTCHYKJIECOTUHOB C Pa3IHIHLBIMK
mociuepoBareanHocramu  [11]. Tawkum oOpasoM, uHrpa
IOMFREA OPHBOANTL K peanHcTUYeCcKuM BhIBogaM. B neii-
CTBUTEILHOCTH 3TO TAaK M €cTh, HACKOILKO HIOKA3BIBAIOT
npoBefeRuble 0 CUX HOP aHaIW3Bl IOCHCAOBATEINLHOCTCH.
Ppc. 1—3 u 15 parorT OpusMepsl SKCOEpPUMEHTAIBHO HAaM-
NeOHBIX HOCJEOBATEIbHOCTEN OCHOBAHWMI B HYKIEUIIOBBIX
KHCJIOTAaX.

Ha puec. 15a mw 6 oOozmadkceOnol fnBa alLTePHATHBUEBIX
cnocoba cmapusaspa Qarosod PHK. ®Dar @ umeer
ciienudirdHbI  gepMenT, KOTOPHI uwa3bHUpareslbHO ya-
wmaeT nmadexnmounyio ¢darosyro PHH. B npobmpxe nog
naBlIeBEMeM OT0Opa MOKIO CO3AABATL «MUHUMOHCTPEI»
¢daropoit PHR. Ouu yme me mH@eKIIMORIIB, HO HO-HOpe-
HEMY cojaep:KaT o0JacTh Y3HABAHHA HCXOOHON MOJEKYIIBI
PHHK. DBbxarogapa ceJeKIiUOHHBLIM YCIOBUAM NOpeHMYyINCc-
CTBEHHO PAa3MIOAaeTCa MYTAUT, HMEIMUA MaKCHMalXb-
HYI0 CHEOPOCTH BOCIPOM3BeNeHHA mu cTrabunnmocTth. Mose-
KyJga, mn3o0pakiewHasa Ha pucydke, OblJla BHIeJeHa
Courenmanom u corpyrruxamil. [locaepopareapuocTnn HYIG-
JEeOTHA0B B 00eMX KOMILJIEeMEeIITAPHBIX IenaX OLlag OJIHOo-
sEaYHO onpenenensr MunacoMm, Hpamepom u Coureama-
moMm (Science, 1973, v. 180, p. 916). 3ToT 3KCOEpPUMEHT
(cM. Tagoe pmce. 16) TOURO UMMTHPYETCA SBOJIOHNOHHOMN
nrpoi, onmcammoit nma puc. 14 u B 1ad6a. 3 u 4. Peannuwasg
VKIaAKa menm COOTBETCTBYET IpepcrazaEmsaMm teopuu. Ilo
MEeHLIIeI Mepe Bce dynumuomupylomue mojdekyiarr PHE
(cp. Taxk:ke co crpyxrypoit T-PHR, puc. 1 —3 1 14),
IO KOTOPHIX CYINECTBEHNDLI BLICOKAasd CcTa0HIABHOCTL X
CIHOCOOHOCTE K BOCUPOM3BEACIINIO, 3BOJIOIMHOHHUPYIOT B
NpUupojie COrJIacHO OOHCAHHLIM KpHUTepUuAM. 3jeck NIpH-
Be/[eHbl JHANMIb BTOPHUYHLIE CTPYKTYpHl (yKJIaa®a B HJIO-
cxoctu). Hax um B caywae T-PHHN, npocrpamcrsennas
yEIanKa OymeT OPHBOJXHTL K AalbHellimeil crabminmzamdn
CTPYKTYPHL. -

Urpa (Tabdn. 3) mpaBuiIbHO OpeACKas3BIBaeT BTOPHIHBIO
CTPYKTYPBI (YKIAQOKHM Hemned B INIOCKOCTH), KOTOpPHIe W3
HITX MO3KHO BbIBecTH. [Ina rtpamcmoprmbeix PHK crpyk-
Typa <«KJIEBEepHOTO Ja¥cTa» M[OCTHraercs OnIcTpee, dYeM
CTPYKRTYPpA «Inmiabkuy», a naa dgarosoii PHH, conep:rka-
nieif MHOIMEe COTHM OCHOBAHIINA, ¢BBIUTPBIBAETY» Beernaa
CTpyKTypa «poMamuu». B Ttaba. 4 m ma puc. 14 gman npu-
MeD, HoKaseIBalomuit xop mrpel, OoTEMaibHO CHAPEHHYIO
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CTPYKTYPY Ttpancoopruoii PHHK c¢ 80 ayxkneormgamMum B
3BOMIOOUOHHON nrpe MOMKEO [OJYIUTE Yy:Ke nociae 80—
100 ©Opocannit. Jma gwucro aszapTHOH H#rpel cayuaiiHoe
COBIa/IeHHe, KOTOPOE HAJ0 OBl HOJMHOCTHIO CHAPEHHLIN, HO
B OCTAJIbLHOM COBEPINEHHO MOPOU3BONLHBIA «KJIECBEpHELIHA
JHUCT», ROJKHO OBIJIO OBl OKHIATHCA B CpPeAleM TONLKO
rociae 3 - 1019 Opocamumii. Ilpenmymrectso Mrpsl, Hadpab-
ageMoi orbopomd, craHoBMTCH TeMm COoabllle, 9eM OTUHHEE
nocHenoBpaTeabHOCTs (CM. Tabia. 4).

Tadbaoma 4

PyXOBCI:HIIIE YRAZAHHA HO OpuMepsl KR unrpe «Jpoawpua PIHHE»
(cn1. Tarike puc. 195)

Ilai nerge Bcero IOOHTECS BLiArpnima g aTof ugrpe? Hak m B
prpe Homyssa «H#E3EL», BaKHO navunarn, HMes OJAronpraATAYIO
HCXOAHYVIO RKOB(QATYpanuio, T. €. onpejedednslil THIT YRIAJIKA Hemrl.
Ero morkiao B 60JLIIOE cTeneHH ofpefeidTh CAMOMY, HO 9TO0R J0-
cTasach OAaronpuATHaAdA HCXOANAs HOOCRENOBATEALIOCTD, HYIKIA
emge viaga.

Paccymorpuy pemoury us NV sirementoB. Hpocteiltmeil cumMmerT-
pueHoid QOpMON co cHapeHnOLIMH Koupamu Oyler moaaska. Ona
pMeeT DIXAHOVIO o6JacTh coapuBaiimnsg, KOTOPas 3aKandymBaeTesa e r-
geli,— TakmM o0pazom, 1aa o0pasopaHua gap TepseTca TOJABKO UAThH
nencskenui. Cpagana AMomkeT Mokasarhces, YTO BTO I ECTh OII-
TEMAJBOAA CTPYRTYPA, MOCKOALKKY CHHRIK03 GOILINCe YHCAO HeTeAL
HOMHIEO, O9YeBUIHO, VYMeULIOath malicel Ha Bemrphim. MMakcn-
MalbHOCe THEAO Oap, KoTupoe Mmo:Ker oOpasomareca B cdurype ¢ k&
OeriiMa, paBHo

(.V — D&Y /2.

Opmaxo Mg HCXCIA ArpLL e CTOJXH BAMINO, KAKOe MAKCHMAJBIOE
qucio 1ap MOKHO 00pa3zopaTth — Gulee BAIKHEBIM ABIACTCH, HACKOAL-
ro Guicrpo obGpasyerca BosMo;wno Gojbiee 4ucenxo nap. Bo-mepsrix,
5TO 3UBHCET OT yHad:m Opua OpocaHNsIX KOCTH. JNa Toro 9rTodbI
CKOMUJIeMeHTHDOBATE O/[HY 0apy, B cpelldeMm rtpeGverca geTsipe
fpocanirsg. BO-BTOPBLIX, oveldh <¢YHIECTBEHHO, CHKOJLKO IIap MOMKHO
ofpaszoBars M3 CAy4aipod [IockeJOBaTedLIIOCTH B CcaMOM BHavane
UrPEL 3Jech HIIIHABKA €O CHEJICHELIMY KOoEOaMY 096HDL HeBRIrOAHAa,
HOTOMY 49TO OHA COHePMRIIT JHIIL OIHHY BOSMOMIOCTL PacloIoNe-
Ag  1ap. Moxrao o:»ﬁnaa;%, U0 B HATANe UTPLl OyHeT HUMeTh-
' N —D
CL G CpefHeM TOJBKO 5 dap. Ecan yaeI0HeTCa caacThe,

TO w@ECelo pap Oymer meenodbKo OodbLime, upH ueyaaue nXx OyaerT
meusine., OFEHAKO cO cpednuM IIGBejellreM HHrIe HEIAL3JI HPOJBI-
HYTLCX OYeHL aalexo. Cexper BBIIIPHIIIA COCTONT B TOM, 9ITO Hr-
Py HaTo HAYIUHATL € BOSMOIKHO OOMLITAM HOTORUTEIHHBIM OTKIO-
HemmeM OT CPpexHero 3gaqcuitsl. OTOocHTelIbHOe OTRICHeHHE TeM
bonemie, geM Kopowe oGiaacru cuapurappx. I[loxosxureabnnie U GT-
pAmarelbHEIe OTKIOHEHW: BCTPedZarTcdA, OJHAKO, ¢ PABHOH BepoAT-

-
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Tabaona 4 (npodoaxenuc)

HOCTEIO. Jlad Koporxux obdmacreir myskrio OBuIO Onf MMEeTh B cBOeM
pacuopssKeHAW OYeHb MIIOr0 ajJbTepPHATHBIBIX BO3MOMHOCTEX cia-
pABanAA, 4To0bl BLIGPATH M3 HHX HANAYYINY0 KOMOHHAIHUIO € IIO-
JOMKHATENBHEIM OTHIOEeHHeM. IloOemuTemem Oymer ToT, KTO CcyMeeT
HOUTHA ONTHMAaNBbHBIA KOMIPOMHCC Me;Rily TpeGoBallmeM «ii¢ OYeHb
SoapnIoro 4HCIa IeTelNihb» M TpedoBamumeM «Kax MOKHo §ojlee KO-
POTHKHX TOockeoBaTedbiocTeln. CTPYKTYypPa NINNJALKHE CBA3SBIBaeT HI-
pOKa IO pyKaM ¥ noraM, JHaunTedbHo Oodee OaaromplATIOil aB-
Agercsa yie T-cTpyRTypPa, B KOTOPOIl MOYKHO BapbHUpPOBATE OTHOCH-
TelbHEIe [IHHELI BceX TpeX uiaed. Umciio 2IeMeHTOB B HAMKIOM mjede
OOJI:XHO OLITH He MeHBbIIe TeX MHAHONMAaJABbHBIX 3HaYeHHil, KOTOPHIC
VKA3BIBAIOTCA TPABHAOM KOOIepaT®mBHOcTU. lIpu sToM [ia 3ajan-
HOH T-cTpYRTYpPSHl omijlaeMoe 3HaYeHHe HAYaJLHOrN YHcHa nap
1 N —10 1 N —5
CHHIKAeTCH IO 7~ + — 35— (IO CPaBHEHHIO C 7+ T 5 IIT CTPYR-

TYPHI MInmiaska). Onnaro Oia CoaspUIinX 3HadeHHil Y 5TO HecymecT-
BeHo. BoiArpuiBaeTcd MHOTO Gonbime OJiarogaps TOMY, YTO Telepb
MORIIO HcaPpoGoBaTes GOAbBNIOE TUCAC BOBMOMREIBIX T-CTPYWTYP H BLI-
Gpats W3 HEX Ty, KOTOPAA COOTBeTCTBYET HAubOIbIIEMY IOJOAII-
TeNEHOMY OTKIOHeHHIO. HOoHediio, OCTaHABIHBATLCA HA [-CTPYKTYy-
pPax HeT NMKAKUX OCHOBAHUA — MOJKIO HCIOPoOOBATH CTPYKTYDbI
TPEX- MW JeTHEIPEXI0JLIIOr0 RIeBEePHOro JHUCTa MM, HAKOHEL, CTPY L~
TYypPy OBEeTKA ¢O MHOTHMEI JellecTKaMH. :

I'ie sxe rpaunmpa? ,

llockonsry Has o0pa3oBaEMA OIHOU KooilepatwWBuoll oliaacTh
B cpeaHeM HeoOXOMUMBI TPHM HAPDHI, MAKCHMAJBHOE YHCAO kmax JIe-
OeCcTROB OIIPeREeNsAeTcHa CJHAENVIONHAM yCJIOBHEM:

N — 5k N —6

max ___ /. _r
5 n == (‘?"max I~ i)-3, ]f-max ———'—?1'—'1—_"‘-“

JleBasg cTOpOIIa 2TOro yparmeHHda [aeT MAKCHMAJXLIIOe YHCIO IIap B
CTPYKTYpe, codepxaineit & mereap (nemectxkor). [IpaBas cropomna
COXEPsHUT YTBEP:HNenue, UTO KARABIN 13 A nemecTHoB (a Tawwke
crebenn, T. e. Bcero A-}+1 obaacrh) B CcpefueM JOJIKEIl COMEP:RATL
He MeHee YCM TpH Hapel. HOHedno, cTPYRIypPaA ¢ kmax A€TTeCTHAMU
CHOBa KpailHe HeGmaroupuAaTHa, HOTOMY 9TO ola (Kar M MIOHIBKA)
MMeeT JdUIIL OJHY BO3MOKHOCTE PacHodOsKeHHsa ap o, cBepx 5To-
ro, Tepaer S5k noldosKenmil pi1A o0pas3oBaHUA HeTedb. IlodTOMY MOMK-
HO ORUAATH, YTO OHNTHMAILIONH OHAKETCA Hexasa TPOMeRYTOuYHAad
CTPYKTYPa € k& <C kmax AefecTKAMH. 3TOT OOTHMYM JA€rKko paccdu-
tatb. Ouaa N = 80 (r-PHR) opepgmourureiasnoil ¢TpyKTypoll aBidg-
eTCcsi TpeX- HAN YeTHpeXNelNecTHKOBBIU KJIeBepHDIH aumceT (HIa 3TOTO
cllyaas kmax=06,7). Hua N=220 («MasmBapmaary PHK-para @)
ONTHMMYM CHCAyeT ouAaTh A kb = 9—10 (fmax==19.5). I pupo-
Ia, OWYCBINLO, 3M1aJa 3TOT CEeXper, 0 YeM CBUAeTelILhCTBYIOT BTO-
PHYHLIE CTPYRTYPLI pPEaNLHBIX QYIKEIOOHOpPYIomix MoxcKyia PHEK,
KOTOpEIe M300paskensl Ha pac. 1 — 3 m 15. Haapaciiiman «npoetpal-
cTBemnasg YRIAAKA» CTPYKTYPHI B 3TOil ATpe me yIUThiBAeTCHd —
AJsA Toro norpebosBanmchk 051 0o0dee clomuble npaBmiaa. OxEako upn-
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TabGanoga 4 (orxonuaunue)

BeJleHHBIEe 3JeCh NPABHIA JeTlKo o0o0IOATL Kall B 3TOM HAOpapJe-
HEH, TAK O AJA TOTOo, YTOOLI OHA YYIHTHIBaNW Apyrue, OoJdce cIo:i-
Iible, CelleRTUBOLEIE OPeMMyIKecTEa.

Ortaugne ot Orpel HOHydsa COCTOUT B TOM, 9TO 3/{eCh YIACTBYET
cayuafl; Bo-epRBLIX, OepeTca NpPOHM3BOJBNAS UadalbHasd MIocaemo-
BATEALIOCTL, BO-BTOPHIX, AXA CcOApHBAaHIA HCHOAB3yeTca Opocamme
roctu. llooToMy B 3TOH uUT'Pe OTHENbINLIe IIOCHEHAOBATENBHOCTH II
CTPYKTYPBEL L€ OnpelelHI0TCA AeTepMAHAMCTAYECKHEM 00pasoM, XOTH
IIPE He OYeHb OoJbmMNIX 3madenuax /N 9HCIO BO3MO/KHEIX AlbTepHA-
THP ellle OTHOCHTENLHO HeBEeJIIOKO,

DTy SBONIONMUOHHYI0 HIPY MOMKHO BaphUpPOBATDH , MIO-
riama coocofamu. Hampumep, ABa Hrpoxa Moryr o0benu-
HHTH CBOM YcIausa ¥, oOMeHHBaschL ydYacTKaMHd menei —
T. €. HCOOJAb3YVA IreHeTHUYECKYIO peKoMONPAnNnio, MOLYT HO-
BEICIITH CKOPOCTL DBOJIOUHI (OpH 3TOM o0Mmed Oymer o/1-
HEM H3 HCXOA0B [P CHEOUHAJLIIOM OpOoCagu@ KOCTH).
Jfcnu BBeCeTU ROAUPOBaAHHE, TO MOMKIIO NPHAYMGLIBATL Ca-
MBIE paspoobpasHbie HIPRI ¢ «wmepesonom». llanpmmep,
C HOOMOIILIO UKOCAZApA, ABaANIaTL rpaneil KOToporo CHAI-
BOJH3UPYIOT ABaAOATH OPUPONHBIX AMHOORHCIOT, MOM{IO
610 ORI «resepupoBaThy OenioBsle CTpYyRTYpBL llania
haHTA3Eg TAK JKe MAaJo,  OrPAHEYelIa, Kawr H ¢rpacth Oni-
poas: K paprmanzaMm. CaMOOpPOM3BONBHBIN X0 8BOJIOLHOLN-
oil HMrpel B mprnpope, Kak H B lirpe «/Ruzup» INomyss,
cObecmeqaupaeTcad CeJeKIUOHHBIMIA CBOIicTBAME, KOTODLIS
NMMHTIIPOBAJA TPeTbA «urpa B Gucep» (cMm. crp. 43). Irn
CBOMCTBA NO3LOAAIOT 00Xomurhesa Oe3 Orpora H HAHEAAOT
circremMy cxocofmocTri0 K camoopramnzanug. lipepnmoaa-
raeTca JNOUIb HaJW49HE KadecTB, OOMIHX [AJA BceX M{ABBIX
cHcTeM: MeTabOJH3M, CAMOBOCHPOM3BENCHHE H MYTadRIbL-
HEocTh. MaTeMmariiguecrKoe oOOHCAaHHO TaKHX «OPHPOATILINY
urp TpedyeT cmHTe3sa Pas3iHYHBIX TEOPHii:

1) Teopum BepoATHOCTell MjiA OOLCAOHA IPHEPOCTA MH-
dopramun, “

2) TeopmH ciaydailiHBIX IpPOLeCCOB FJA ONHCAHUA «IIe-
YCTOUIUBOCTEIY, -

3) TeopHH HIp AXA OUPEAEeNSENA OOTHMaJbLHOTO HYTH
PBOJIOI(NH, -

Teopua Hrp, UAE TeopuUdA ONTHEMHA3AONH, BOCXOMUT K
:xomy ¢dom Heitimamy [16]. Ee npumenenme ® ecrecr-
BeHHOX OBOJIOIMH NOKA3BIBAET, 9TO HEJH3A OOpemeJenHo
OpeacKasaTs HU KOHEYHOe COCTOAHWe, EHA OYyTH K HeMY,
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X MOMHO TOJILKO B H3BECTHON cTeNeHU OGIPAaHUYIUTL ¢
mOMOINbIC Kpurepnes ogptumnzamud., iuag gamHediHON CH-
CTEeMBI OOTHMAJBHBI OYTH O3HAYaeT MOHOTOHHOE BO3pa-
CTaHIe «CcelIeKTHBHON memmocTH». IlpaBpa, smech caywam-
HOe DCXOJHoe pacupenesesne OECOOBOPOTHO ONpeneaseT
OyTh., BCTyONB Ha 3Ty TOPHYIO TpPOIy, MOHOTOHHO BeIy-
IIY¥0 BCe BHIIIE U BLIIOE, €€ Heab3si OoJiee HNOKUHYTh,
Ia)Ke ecilu mMeerca APYro#, 6ojee KOPOTKMH H KpPYyTOH,
HO MeCTamMu cHyCHKalomuiicsi oyTh. I W3 Bcex BO3MOMKHBIX
BEPIIUI MOKHO [OCTHUrHYTH TOJNBKO OOHOH, BOBCe HE
c0azareabuo camoil Boicokoit. Jlas sTOoro caydas Halla
SBOJNIONUOHHAA Nrpa xaeT BIEYATAAINUWNA OpEMep. JTa
Urpa CTAHOBUTCA UHTEPECHOW TOJBKC H3-3a TOTr0, 4YTO B
HEell OPOHCXOJUT BBHIOOP MeKAY BO3IMORHEIMU AaJbTEp-
HaTUBAaMIL. ‘

Iipn wenumelimoM MexaHuUsMe YCIOBHE MOHOTOHHOTO
pocTa (QPYHKOUHA HNEeHHOCTH CTAHOBUTCA HEOOAZATEIHHBIM —
B H3BECTHBLIX CJy4YafAX CHCTeMa MOMKeT mOepeMelnarhCcH
BRepxX ¥ BHHu3. OgHaK0O ¢BA3W, OPOABIAKINHECA B HeIu-
HeHOCTAX, HAKJIagBIBaIOT HHEIe OTpaHU4YeHHs HAa BO3-
MOKHBIEe OYTH B3BOJIOIUIL. |

JIUIIE cocTOAHUMe HCTHHHOTO DPABHOBECUA fABIHETCH a0-
CONIOTEBIM BKCTPeMyMOM (MaKCUMyMOM SHTPOIHN HIANW
MOHAMYMOM CBOGOOHO# sSHeprun), HE3aBUCHMO OT IyTH:
3[€Ch MHKPOCKOHOWYECKH 00PATIMBIA HOpOIecc BCerja Ipu-
BOAUT K ONHOMY u TOMY Ke peayubrary (570 Mopenrn-
poBasia TaKsKe ODepBasa «urpa B Omcep»). Aaa mpeneanHOrO
ciydasa OOJMBINUX YHUCEN YCTAHOBIEHIE pPAaBHOBECUS SBJISA-
eTcd HOeTepPMUHHCTHIECKHM IIPONECCOM, KOTOPBLII MOJKHO
6b1JI0 OBl BHIYHCIHTL 3apa"ee, 3HAsA ODapaMeTpPhl CUCTeMEL,
JTO He HMeeT MecTa B CIydIae BBOJOOMOHHOrIO Ipoiiecca
OTITHMU3ATUIH, KOTOPHIA XapaKTepH3YeTCd COOTHOILGCHUEM
E(t)—>W,,y, um Ha OyThb KOTODPOTO HAJOKeHBl OTrpaHu-
YeHNA — HAONOJHUTEILHBIE YCIOBUA, 3aJaHHBIE B BHMNE
HepapeHCTB.

Temeps MBI MOKEM OTBETHTH HAa (QyHIaMEHTaILHBIHA
BOIpOC, OOCTABJIEHHHBI B KOHIOE NIpeABIAYINEHA TIJIaBHL
Ilponece ssomoonum B «uaoHacededHOM nmHOpPMAUOH-
HOM OPOCTPAHCTBE» H3-3a B3amMojelicTBHA 3aKOoHa W CIy-
9aa HEeUCTBUTENLHO O03HAWAET GO3HUKHOGEHUe UMHPHopMa-
yull, a He TOJLKO 8LlAGAEHUe UHPoOpMayulU, ODOTOMY dYTO
OH [AOOYCKAeT AaJbLTePHATHBBI C PAa3NAYHBIMA [eIAMH.
Hro Taroe «MajoHacesieHHOe HWHPOPMAaI{MOHHOE IPOCTpPaH-
cTtBo»? IIpocTpaHCeTBO — 3TO MHOMKECTBO BCEX BO3MOKHBIX
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pacooxo:ennii, «MasoHaceTesanoe» O3HadaeT, 9To B 3TOM
OPOCTPAHCTBE YHCIAO 3aHATHIX COCTOAHUN OYeHL MAaJ0o MO
CPaBHEHUIO C ofmuM 9YHUCIOM BCEX cocToaumil. 3To cmpa-
BENJUBO y:;ke B CjlydYae MIOOMKECTBA BO3MOMHBLIX pacmo-
NoKeHufl paa wmonerynwsl 6Geaxa. M3 1030 posmommrix
pacoosioykenuii AMHHOKHCIOT B OOJIUOEOTHNHON OenoH B
3eMHEBIX MacinTalax MOMHO OBIIO 6Ll pEajii30BaTh JHUIOD
ncyezamonie Malyo [oa., JTo TeMm 0ollee CHOpaBeaimBO
JAsi RJeTKH B LOeJjioM, KOoTOopas ABIAAeTCA MeIrbualmmeH
efUHUTCH HOBHIX OPragdsMoOB, BRI oI o0LeUHeHLA
KJIETOK 5

MAKpPOMOJEKYIAPHYIO 3BONHIHIO, Mopdoreuwes, OCHOBAN-
Hbi##i Ha #p30UPATEABLHBIX MEKKIETOYHBIX B3aUMOJencT-
BHAX, M, HAKOHEI, HEATEJLHOCTH HAIero Ayxa, KOoTopas
ciiragpiBaerca u3 cuenuduuyecKn OTPHIABTPOBAHHOTO H
CROMOMHHUPOBAHHOrO MAPYTr € APYToM (PYHKIHOHHPOBAHUA
pas3InYHbLIX HEePBHBIX KJIETOK, HeIb3d OOoMnblle OOHACLIBATH
HJeTEPMHHHCTHIECKIM obpa3oMm *).

Wrax, bBor urpaer B xoctn?

Houewano! Opmaxko m OB cixeayer cBouM OpaBH-
J1aM HrpLI.

JT0 JXonoJHeHNe B OOJNbIION CTeNeHU HeUTpalauszyer
MOCTAHOBKY BOOpOCa, KOTOpas KayKeTCcA CHAYaga OPOBO-
rammonnoit. HeobxonmMo TaryKe yTo9HUTH, 9410 OH — 370
bor ¢unocodon, cuacHuM llpuponsl, a He mBAUBUAYATDL-
Hplilt bBor, orpasxkednne uejoBeka, bor cocerpanxanus, KorTo-
phlil HAXOAWTCA B3a OpejesiaMd BCAKOH o0cydipgasuieiics
3jiecb TeMaTHKU *¥*),

*y Cozganne moBoir mHdoOpMAaIMH eCTh 3AOOMIIRAHNe CaAygai-
noro BeiOopa (Hactxep). B .»ToM cMruicie Mojenb 3iireHa pacnapga-
erca Ha JABe JacTu. BrISOp «ManomaceleHHOIO» YYacTHKa (PAa30BOro
upocrpaicrea («4mMuK JidreHa») O3HAYAeT BOSHNHKBOBEHHe HHQOp-
manem. Ho cyanGa MaxpoMojewyn B 3TOM «Ammxey», 0T60p mened
¢ MAKCHMAALHOHW CeJeKTHBIONW [EeHHOCTLEK, ecTh BmIABJIeNiie HIi-
dopmanun. (pum. ped.).

**) ABTOpPBLI yrnoTpeOAAKT ¢l0oBo «Bor» Tak ke, kayg JiEmTenm,
a no mgero Comreosa. Bor — 370 peansBHo cymecrteymomas IIpuponsa,
Ho3HARAEM KOTOPOHA B3AaHATH ecTecTBeHHBle mnayka. (dpum. ped.)



Laaea &
CTYIIEHN R JEUCTBUTEJLHOCTHA

B opegpraymumx raasax MBI YVASAANIH MAJO BHUEMAHNS
peanxsbHbIM ABNeHNAM usuu. Hympo 6plTo DOOATL OPUH-
mun. Onmako «KU3HLY B OOJHEOM €e CcMBICIAEe MOMKHO no-
HATE TOALKO B pealbHblX npoasienuax. [losromy B mo-
cilenuell riasBe MBI TONBITAEMCHA DOXHATLECA OO KPYTHIAM
CTyOeHsaM K JEeNCTRBUTENLHOCTH.

Iiepsan crynensv: Harnonuress UHGPOpMAYUU.

Paunune cragum BOSHUKHOBEHUA »RU3HH He HaAOJAOZae-
MBI HAaMH. B mnpupome He O0HADY;KHBAIOTCA MPEIIeCTBEH-
HUKH KUBBEIX KIAeToK. Hu ¢dumoreies, mu omToreues, Ho-
BUAUMOMY, HEe 3aKOHCEPBHPOBaIXU MAJIA Hac 3T CTyOeHH.
Homearo0, MOXHO BLICKABBIBATEL AOrajKI O DOPOBCXOKIe-
HHWIHE OTHZEeNLHBIX KIETOYHBIX OPFaHeJIJI. Taz{, H&HPHM'BP,
eCTEeCTBEHHO 3aXaThCA BOHPOCOM: IeaL3d JH paccMaTpi-
BaTh pubocombl, gabpuKku 0eaIKOB, KAaK CBUAETeJeH JOoKJe-
TOYHOTO NIPOILIOTO, CcoAepXamux CcBeIeHHsA O Hadale
TPAaHCHAAE, T. €. HDepeBoge reHETHIECKOoH unuudopMamm@i?
CxongupiM oOpasoMm cefivac AyMalT, YTO MOTOXOHAPHH W
XJOPOOJIACTHI — 3TO0 OCTATKH HOPOKAPUOTHYECHKHUX KJIETOK,
cUMOMO3 KOTOPEIX ¢ JAPYTHMH KIETHAMHM O3HAMEHNOBAJ Ha-
yajio mepeXoma K SykKapmotaM. llosBosar sum Takme Je-
AYKTUBOBIE YMO3aRIIOYEHAA PEKOHCTPYHUPOBATL KCTODI-
YeCHIA XOX MOKIeTOUYHO# »BOoJIcIIuU, morasxker Bpema. Ox-
IIak0 BO3MOIKSH TAaKyKe HMHAYVKTOBHLIA DOAX0H, I MOIHO
OBITATHCA Pas3pelnsTh HEeKOTOPhIe BOOPOCH! SKcOEepHMMEH-
TAXBHBIM OyTeM. JTO, HOHEYHO, He 03HadJaeT, 9TO KTO-TO
Cpa3y Ke Cepbe3no BO3BMETCsI 3a HOJYyJeHUEe «CHHTeTH-
gecrkoily u3gm B npobupKe. HaK oRHaKABI METHEO cKa-
san fAlar Mouo [17], «peamxodenayo cuMOOHHIO HKU-
BOH OPHPOARI HE TaK-TO IPOCTO HCIOJIHUTHL HaM — IHAJIO-
TaHTAMY,
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Bocooanayerca eme pa3 STUM CPaBHEHIIOM: cuM@o-
HIIH JKHI3HII HOCTOAHHO NCHOAHAETCA Hepex HaMU HPHAPO-
noit. HaMm my:xH0 TOJLKO OPHCOERHHNTHCA K Heil m HOALIT-
PHIBAThL Ha ToM AW ApyroM uHHCcTpyMenrte. Mapyerpus
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Pne. {6, «3poawuoncodHad Maminas. CxeMa SBONIOOQUOHHOTO SHCHeDIMeHTa,
paspadoraguoro B IeTTHHrencrnoM #HHCTUTYTe NIM. Makca Ilnamna (3iirer,
3vanep, Konnepe u Bulpuxep). B DPeaKTOpP BTeHAIOT peryiaupyesble OOTC-
KII BBICOKOJ3HEDreTrHYeCcKOro CcTPOHUTEeIBHOro Marepuagaa (HyxmaeozgarTpurdoc-
darel A, ¥V, I' »u II), a Taw:Ke pacrpopurenb, B KOTODOM collep:KaTcH
HeolOxoauMbple kKodawTOopnl (O0ydep, connnm 1 T. A.). H3 peakTopa CKEOBE MEM-
OpaHBRIH (PUIBTP BHITEKAIOT NPOAYKTHI CHETEé3a (BHIOuUaa HOBOOODA3ZOBaH-
HEBI¢ MIKPOMOJEHYJbI) H IPOIYKTH Ppachnaxa (HYHIeO3IIMOHOpOCcHATHI U
nupcdocdar). Peantop CONEPHNUT aKTHBHBIH depMernT (pedJUEA3Y) B Heod-
xounM0oil KoHpeiurpanln., MOHOMeDH WHOABHAVAJRHCO MedYeHBl DaAHOaKTHB-~
HeIMIO H30TOoHaMil., MaKpOMOJIEeKYJIAPHBIIT COCTAB COAESPHUEMOTC DeaKTopa
anaIHIMNPYEeTCca dYepe3 onpeleliellHREIe MWHTEepBAaAJBl BpeMeHH. OJDHKCIepHMEnT
MOSKHO OPOBOIWUTE JHOO B HelIpeprIBHOI, nn00 B nepuoaudecioil dopme.
B mocaenneii ¢opnMe 0H BO MHEHOTOM COOTBeTCTBYET 3BOIIONHOUHBBIM OILITAM
CourenMana,

rpaMmIacTHEHOK [aBHO OTKphIna sTotr opuunex. Ilmacrun-
Kn THOa «MEEyC ogun» (Spiel-Mit) nDossoasmor pmaike
AOJIeTAHTY CTaTh «YI9aCTHHROM» BhIAlOmMerocsa amcaMO.ad.

Ha caMoM fesie 35TO TOT THUIO SKCOEPUMEHTOB, KOTODHBIE
MORHO pealllI3OBaTh y’Ke ceiiuac, BCOOAB3ya (PU3WIecKHii
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I XEMUYeCKHII peneprtyaphl MOJIEKYyJIAPHCH OGHONOTUMH.
[Tpm 21oM MBI HCXOAHMM H3 €CTECTBEHHOH CHCTeMBI W Mbl-
raeMCA JHIIb 3aMEHHTH OJUH IJN HECKOJIbBKEO €€ HKOM-
OOHEeHTOB HAa HUX «JAUJAETAHTCKUE» BAPHAHTHI, KOTOpLIE,
OFHAKO, HMEIOT BO3MOKHOCTH «YOPAKHHATLCA®, T. €. B Ha-
eM cjaydae 3BOJOIUOHupOoBarh. llpoToTHOOM TaKAX 3K-
COepUMEHTOB ORlIX onkiThl, nocraBiaeuunie Comom Cnoi-
reimaEom [6]. CxemMa 3BONIOIMOHHOIO 3KECHEPUMEHTA
npercrasiaeHa ma puc. 16. B npunnune Takoil sxcoepn-
MEeHT COOTBETCTBYET CEJICKIHNOHHON Urpe, KOTOPAadA omuca-
Ha B TpeTbedl riase, TOJLKO 3[ech BMecTo Oyc B3IATHI MO-
JeKyJALl HyKJIerHoBoH KuciaoTel: llog mckyccrrennniM pnae-
JeHer orbdopa remeruuecknil marepman (dara ooposgpaer
MOJCKYJFAPHEIX «MOHCTPOB», KOTOpHIe JydIne afanTHpo-
Baiel K cBoell HOoBCl HeHaTYRAJILHOH cpepe, 9eM UX «Lc-
TCCTBCHHBISY TpapoauTenaIl.

Teopua ssoaonnn {3] nozsosder KOJIUYSCTBEHHO ONII-
CHIBATH BTH OOEBITHL. SKCHEPUMEHTH DopodHOro poxa —
KAX C eCTECTBEHHBIMII, TAK W ¢ CUHTETUIECKUMH HYRIQI-
HOBBIMH KHUCJIOTAMI — B HacCToAll{ce BpeMdA YyiKe TIpPoBO-
EZATCE B paApe Jgafoparopuil, a B CKOpOM BpeMeHu OyaAyT,
HEeCOMEEHTIO, HpPOBeACHsl m ¢ OeJKaMH B KadecTBe Qeno-
THANNYECKUX «MUIICHeNH ».

Hanwe nmpobaeMBl MOKEO pazpemuTs, € TOMOUILIC Ta-
IIX DHCOEPUMEHTOB? XHMIKOB Ope)Kje BCEro RATepecyer
TTBOHCXOMRACHIIe MaKpOMCIeRya H MoHOMepos. Ho at1o
npodaexya ductoll xmaum. Vs nmafopaTopHBIX srcOepuMelI-
TOB W W3 aHaJW3a KOCMMTYECHKOrO BeNlecTEA MBI 3Haexu,
90 Epzz THOAXOMATIHNX VCAOBAAX, T. €. B BOCCTAHORHTEALIOI
epe wom pelicTmHed ynbfrpa(bzm.ne'roanm HaJIyae-
H!EH, JEKTPUYECKUX DA3PALOB WIH KpaliEUX TeMueparyp-
HEIX KoJdelaHuil, «B TPHHOWIE» MOTyT BO3HIKHYTL BCe
M3BECTHRIE HaAM MOHOMEPHl OGHOJIOTEIECKNX MarRPOMOIe-
KyJi, OpHieM B BBICOKO3EEpreTudecKoim dQopme, Tax HTO
OHH CHOCOGHBI COOHTAHHO 00BegHHATHCA C OOpPA30ORAHIEM
monuepop. MTawk, cymiecTrBoBaHuME MaTepHaJbHOrO aKKy-
MyJagTopa B nocrraTquoi’z Mepe oupaBabliRaeTCcd H3BECT-
 HBIMH HAM 3aKOHAMHU XUMNM X (PU3HKH.

7 Mo ma® Xe BO3HUKIAa YIOPAMOYEHHOCTL? 3JeCh Cv-
ITECTBeHHVIO HONNEePyKKY OXasbiBAXT 3BOJIOIZOHHBIE 3K-
CEePHUMEHTEl, VIOMAHYTLIE BEIIIE.

Macwrab egocnpousdeofumoli ynopidowenHocru, 7. e.

‘.-i'<

eMEOCTD HAKORUTEAA UHPODMAYUU, 02PEGHUMUEAETCA TOU-
HOCTBIO Y3HABAHUA CUME0A0E]
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ITOT Te3Hc mMeeT DPeIIalOIee 3HAYCHHE HAd HOHWMA-
ENA DepBoli crymeRH camoopraHmsannu. PaccmorpuM Mo-
JeRYNy NYKIemHOBOI KICJHOTEI, COCTOAMIYIO H3 VvV eXHHHIl
(cM., Hanpirmep, ptic. 15). Ilpu pennukannu raxpas end-
A [JOJMHA OI03IIaBaThcA CBOHM KOMOJIEMEeHTapPHBIM
napraepoM. JlomycTuM, 9To 3TO OPOUWCXOAUT C TOYHOCTHIO
qg. Beposarmocrusrii daxrTop ¢ HOPMHIPOBAH Ha eQHHHITY.
Haopuwep, ¢ = 0,99 osmasaer, mro B cpexguem wms 100
OpPOHIeCcCOB ROIIIPOBAHHA TOXbKO 99 mpomcecxonmT mpaBuib-
no. Jlaa mocienosaTelILHOCTH, COCTOAINEGH U3 Vv eqUHAIL,
TOYHOCTh, WJIH (KA4YeCcTBo. nepemoca HHGOPMAIIAA», paB-
HiAeTCHA

I

g g-q... =¢q =0Q.

B peifictsmrencmEOCTH Kazkgas 13 deTsipex Oyrs A, VY, I,
II, Gomee TOoro — Kakmaa usz 16 paznuapbIx KoMOumamui
nap OYKB XapaKTepusyeTcdad CBOUM B3HadeHueM ¢axrTopa
TogHOCTH ¢. HpoMe TOro, ero amadyenme MoOMET 3aBUCETD
OT cTedeHM BHYTPHMOJMEKYIAPHOrO cOapUBAHHUA OCHOBA-
nuit. Ogmaxo Ona AOoCTaTouNo NANHHELIX Ieneill Oyler cy-
IIeCTBOBATL TIOCTOAHNHOE cpejHee smauenume (q). Hua
naidLReRmIX opeHoK Basikenm ToT haxT, 94To 3Hadeume {g)
OAHBKO ® eJUHUIIE.

Tenepsr cymecreennniii  amoMedr. OODTUMRA3NUPYOUIHII
gponecc 0r6opa XapaKTepuHsyeTcA CIeAYICIIHWM IOpPOTOBBIM
COOTHONICHUEM HJIA MeHHOCTH:

Wi > Enzms

T. €. CeJeKTHBHAsA HEeNHOCTh NOMUHUPYVIOIISH DHociiefoBa-
reasHocT (1¥,.) HOMKHA HpeBLINIaT: CPEAHIO HOPOAYEK-

THBHOCTE BceX WOHHYpPeHToB (f..»). Ilpu sagamnom pac-
IpejgesieHIN KOHETHYeCKHX HapaMeTpoB STO O3HA4aerT
TaKkase, 9TO CYIOEeCTBYET KPHTHYECKOe 3HaYeHUe @axTopa
radectBa .. OGozmanum sT0 moporosoe smadenine (Qajs.
OrO OJHO3TAYHO OIpedelsdAeTCs KHUHETHYEeCKHMHM Iapa-
MeTpaMIl oTtofOpaBEnoll IOCIefOBATCIABHOCTH M W CpeaNiu-
MII 3HAYEHWUSAMH KHHETHUECKHX IapaMeTpoB BCeX €€ KOH-
kypeatoB Kk 5= m. llocneposartensHoCTH, [AJA  KOTODBIX
(< Qnin, HE MOTYT OBITL OTOOPAHEI BOCHPCU3BOAUMBIM

obpasoy. Mz ceasu mempy @, {(g) u v clexyer BasKuoe
COOTHOITENe
1
_ ' Qnin |

Vmax — T —<q>

Vitaxk, moporonoe 3HadYeHHe KadecTBA min OHOpPEAeNAeT
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MAKCUMAJALHEYIO JJIHUHY Vmax NOCHENOBATEXbHOCTH, KOTOPas
erje MOJKET BOCIPOM3BBOAWIMO penjuiaupoBaTtbeda. Besmun-
Ha Vmax MAJO 38BHCHT OT pPaz3auuYmil B KUHCTHYECKHX Ia-
paMerpax, BIHAKIOHX Ha 3HaYeHUe (uin, DOCKOILKY
Omin BXOOHUT B BBIpaKEHHE [JISI Vmax TOJABKO B BHOE JO-
rapuE@MHYECKOTO wieHa. 1ak, YBeJuuYeHHEe CKOpOCTH 00-
pasoBaHUA oTobGpanmoill mocieporatenbuoct B 10° pas
OPUBEJI0 OBl JNIIL K HISCCTHKPATHEOMY YBEIHUUYECHUI® E€MKO-
CTH HHQOPMAIlMOHNHOTO aKKyMyJaropa. Ha camom gene B
XOJe SBONIOOHU OIenb OBICTPO NOpPOW3ONLIA OOTHMI3aNIia
cropocTeil. dPPeKTHBNOCTE KAaTAaAW3aTOPOB BpAA JHA 3a-
METHO HM3MEHUIJach OT KHIIIEYHOHW HNAaNOYKH [0 dIejJoBeKa.
C papyro# cTOpPoHBI, NOCTIIKHMAA HHQOpPMANUOHHAST €M-
KOCTh OYEHL CHJILHO 3aBHCUHT OT cpegHell TOYHOCTH pac-
LOo3HaBaHWA cUMBOJOB {g). [na HedepMeHTATHBHOTO IIe-
penoca mHOpManuu (KOTOPBIA 3aBHCHT TOJBKO OT KO-
OOEPATHUBHOTO B3aUMOJEHCTBAA KOMINIEMEHTAPHEIX HYK-
JeOTHNOB), HPOHUCXOAAIIEr0 B ONTHMAJbLHBIX YCJIOBHAX,
DKCOepHMEeHTalbHOE 3HaYeHHe (¢) papHAeTCA HPOMEPHO
0,99 (8 GoapmumHCTBe ciyuaer membme 0,99). ITloswimme-
e TouHocTH o 0,99999, rax 3To mMeeT MecTo B aKcHe-
pumentax Crnmreamana W ofbecmeumBaeTlcd TaMm darocne-
HUPHIHEIM (DEePMEHTOM peImInKallmu, 03Ha%aeT ThIcAYe-
KpaTHoe YBelJHuYeHWe KOJMYECTBA HHPOPMAOHH, KOTOpOe
MOJKeT ObBITh HaKOMJEeHO. J[Jis1 KUOIedHOM HaJIGUKH OHO
OpeBhIIIaeT MHUJJINOH DASMEHTAPHBIX 3HAKOB, AJA BBIC-
OIHX Opralu3MOB OHO OKazwrlBaeTcsa OoJsiee Mugirapaa.
Iipupoge OpwmIIOCh BLIAYMATH [AJA DTOTO VUMY BCARHUX
IPUCIHOCCONEHAN: HKOOHNEPATABHYIO KOMIJEMEHTAPHOCTD
HYKJIeOTHOB, PperyiuapyemMoe V3HABAHHE B aKTHBIOM
LHeHTpe pemdNmupymomero (GepMeHTa, KOHTPOJIb HOOCPeacT-
BOM coeuudHuIHBIX QepMeHTOB penapanydw H T. J.— [0
H30BITOYHOCTH HOCJ/HENOBATENBHOCTE HYKJIEGHHOBBLIX KHC-
JIOT, KOTOpasd YyBeJuuHBaeTcd C pa3MepoM TeHoMma.

3 sTHX cooGpaskeHuii CHEAYIOT [ABa CYIMECTBEHHBIX
BEIBOJIR OTHOCHUTEIBHO CTPOGHWA HAKONMUTENAA NHPOPMAIITH:

1. B orcyrerBue grepMernTaTHUBHBIX (MIH APYriux ama-
JOTUYHEIX) (arTopon, MHOBBIMIAIOIIUX KauyecTBO ya3Hdagpa-
HEfA, HUHPOPMAINHOHHASI E€MKOCTbL HYKIEHHOBBIX KHUCIHOT
HACTOABKO Malia, 9TO Ha 2TOH OCHOBEe HEeJIb3d HOCTPOUTH
HAKAKOU 2P PeKTHRHOA HMCHONHAUTENLHOR CcHUCTewbl. 1lakKas
CHCTeMa [OJUKHA COAeps/KaTh pPAn ParTopoB, HEOGXOQUMBIX
Ajna pennmkanuu, coupspxeHua (Kopplung) m Tpascaa-
nun. Ilpm nureiimoM MexXaHEW3Me KOMOJEMEHTAPHOH pel-
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TUKANE KONKYpeHIHA MOKET NpPHBECTH JUINE K 0TOopy
ONHOM-eIUHCTBEeHHON, OTHOCHTEILHO KOPOTKOI HociefoBa-
TEIbHOCTH.

2. Hocme Toro Kax Ha Oojee mo3mHIX dTamax DBOIIO-
DU HaKoHell OBITH BBITOIHEHBI IPEIIOCHLIKI, HeOOXO0-
IIIMBIE OJis BBICOKOH TOYIOCTH Y3HABAHHA CHMBOJOB, CKO-
POCTH BDBOJIONHUI, OCHOBAHHOII Ha IOPOCTOR pelIuKamum,
HenaOexHO HoJKHA OBIIA CTAHOBITHCA BCe MEHBIIE II
MeHBINle. BhIixom ms 5TOTo TYHOHKa Aall0 IIOJNOBOE€ Pa3MHO-
JREHIIe, T. €. PeKOMOUHANMUOHHEBEII OOMEH OTAEJLHBIX yda-
CTKOB MEKAY TOMOJOTHICCKIMII OOJacTAMH pPa3JInYHBIX
MOJIEKYJI HYKJIGHHOBOH KHCIOTHI. 1aKkuM o0pasoM, ceKey-
albHOCTh ABIACTCA HeOOXOAHMEBIM CHeACTBHeM HOCTOAHHO-
ro pocTa KauecTBa mepeHoca mudopMmanuu. Ee moaBieHme
nmepeMeCcTUsI0 00JaCTE BO3NEHCTBHA DRONIONUN ¢ HWHIHBI-
NYAXBLHON MMOCHEeI0OBATEIBHOCTH HOKOJeHUWiT Ha BHI B €ro
nejgoctaocTH, Dpamcya Hawo6 [18] ywasam ma 710, "TO
pacmiatoil 3a DTOT HpOrpecc cTaja 3JBOJIONUOHHAA He0d-
XOJUMOCTE CMEpPTH, IPHYEeM ZanpOrpaMMMpPOBAHHONI, a He
cayvalfiHON cMepTH OT HecdYacTHoro ciydada. Horma remo-
doHA BHAA HOCTOSHHO HIEepeMEINHBaeTCa M3-3a IPONECCOB
IMOAOBOM peKOMOHMHaIAd, BRIAA OTHENALHOTO HHIHBUAYYMA
TOJKEH OcTaBaThcAd OTPAHWYEHHBIM KOHEeYHBIM HHTEDBa-
JIOM BpEMeHH, HHa4Ye OH B KOHIE KOIIOB caM YHHYTOMUT
pece nporpecc. He cMmoyKer nm wejioBer €O CBOMMH CIIO-
coGHOCTAMMY, [AJEeKO BBIXOOAINIMH 34 PpaMKH TIeHeTHYe-
croli mporpavMMBbl, CHOBA YCTPAaHHUTH CMepPTh?

Haxomer, xotenochk Ol pazoGpaTs eIle OOHH BOIPOC.
IHeo6GxoQIMBIM YCIHOBHEM CYHNIECTBOBATNHA HAKOOUTESI HH-
dopranuEu sIBIAETCS CHOOCOGHOCTE K CaMOBOCHPOU3Bene-
nnio. HelicToutenpno W ee MOKHO OBINO o0ecHeduTh
JIOIL Ha OCHOBE KOMIUIGEMEHT&PHOTO MeXaHn3Ma Yy3HaBa-
aps? OrBer yaajoch MHOJNYyYHTHL JUINTE HOCJie OPOBeleHud
1.OJUY9eCTBENIHBIX HCCHEAOBAHHAN, W OH oOKazalca «aa».
Ilpt HeoAUHAKOBHIX pAaCOPOCTPAHEHHOCTIAX pPAa3IHYHBIX
MOHOMEPOB, KaK BTO HMEeT MecTO B HeperyiImpyeMbIX
NPUPOAHEIX MHpoIleccaXx, INIPAMOE CaMOBOCHPOH3BEJIEHIE
NIPHBEIo GBI K 0TOOPY TOMONOJAUMEPOB, o6pasoBaHHBIX HIO-
BTOPEHHMEM eTUHHI TONBKO OJHOrO, Hamboliee pacHpoCT-
paHEeHHOTO THHAa. JIUNMn KOMIJIeMeHTapHOCTH TapaHTUPRY-
eT OTOOP CMeUIaHHBIX, TO0 MeHBIIEA Mepe IBOWUYHBIX
HOCJAeNOBATEILHOCTER CHMBOJIOB, HAJNAINE KOTOPBIX ABJIg-
ercad HeoOXOOUMBIM VCIHOBHMEM BO3HUKHOBEHHA  CXCMEI
roguposanua, G JApyrofi CcTOPoOHSBI, IJIOC-MEHYC KOMIjle-
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MeHETapHOCTH Aaer OpocTelimmyio g maubollee apPeKTABHYIO
cucreMy, 00ecneIuBaIONIYIO BRINONHEHWE DTOLO yCIAOBHA.

Bropasa crynenv: TPAHCAAYUA.

3 coofpamenuil, H3IOKEeHHBIX BBRIflie, CJIEOYyeT, YUTO
HYKJICUHOBLIe KHCIOTHl CBOHMH cCHIAMU He MOrLyT OOJI-
HATLCA HA& (CHACAYIOUIHI 2TasK», rae OoHU Morjiu Obl uc-
IIOJB30BATL CBOU BRIAINUECA CHOCOOHOCTH HAKAUJIUBATD
nHQPOPMANHUIO AaaA co3naHna 3PPeKTUBEO PYHKIUOHUPY-
I0Iell cucTeMsl cBoeH cobcTtBenuoll pemamxanmum. OHu He
MOTYT O000HTHCH 6e3 MOMOINM (PYHAKIMOHANLHO HelicTBeH-
HeIX CenkoB. Ho B TaxkoM cnydae Henb3da JIHW HOCTPOHTH
CAMOBOCOPOM3BOAAINYIOCA CHCTEMY U3 OXHHX OeJKOB?

JIna sToro 0enny [pOMMKHBI OBiim OBl HMCOOXB30BATH
CBOU OPAKTHYECKH HEOrpamEWmUYeHHBIH KAaTAJHUTHICCKHHU HO-
reEnnad. Hampuwep, B3 aMUHOKHMCIAOT MOMKHO Ob1I0 Obl
CTPOUTH cHemupUuIHBIe OJUTOOEnNTHILI, a4 3areM — B He-
CHONBKO IIPHUEMOB — COOHMHAT:E HX APyl ¢ IAPYroM, IIOKa
He NOoIydarcsa [JIHHHBIEe NEeONn — IePBHYHBIE CTPYKTYPHI
CeakoB. IJTa CHOOCOOHOCTE K CAMOOpPTraHUW3amMM OTJMYIaeT-
cs, OfHAKO, B ABYX OTHOIIEHUIAX OT M3HAUYAXBLHOH CIOCOG-
HOCTH HYKIGUHOBBIX KUCHOT K KOMIIJIEMeHTapHOMY pac-
IMO3HABAHHAIO!:

1. CrrocoBHOCTE K CAMOBOCIPOH3BEOEHHUIO 30eCh MO-
JKeT HOABUTHCA JHING Y NOBOJIBHO CIOH{HOU CETH KaTa-
JUATHYESCKIIX pearnuil, B KOTOPOII HMeIOTCHd IHKIHYECKU
3aMKHYTble peaKOHOHEBIe OyTH. O «KOMIIEMEHTAPHOCTII»
30eCh MOKHO TOBOpPHTH TOJABKO B IIHPOKOM CMEICIE, HAa-
apumMep A gmaer B, B—C o 1. 0. mo X, xotopnifi cHoRa
ooJi:KeH pasartn A (puc. 17).

2. BEcam KaraiuTHYeCKOE CaMOBOCHPOW3BEeHIE HMeeT
MEeCTO, TO OHO BCerga ABJIAeTcHA pe3yabTaToM chenuduue-
ckux BaauMopeicrBuil. OHO He ABILETCH HEOTBEMIEMBIM
CBOMCTBOM HOPOCTPAHCTBEHHO CBCPHYTHIX OEITKOBBIX CTPYK-
typ. HanpoMmep, B cayuae MyTanud AapHaAA KaTaJduTHde-
cKafd aKTHBHOCTH MOMKET OBITH HOJHOCTBIO yTpadeHA.

OGa 5TH cBOWCTBA PEe3KO OTPAHUYHUBAIOT CHOCOOHOCTE
9BOIONUOHAPOBarh. (CJOMHBIE B3aNUKICHHBIE CETH peak-
Uil HEe MOTYT OCBOJOOMKAATHECH OT <(OPEAIISCTBEHHUKOBY,
HEeT TaKKe IIPOCTOrc crocoba peanms0BaTh CEIEKTHBHOE
apenMyHiecTBo, m0G0 OIA 9TOTO ONArONpHATHAS MyTauudg
Bcerga MOJKHa ObITa OG5l BEI3BIBATH CEPUIO APYTUX OHpe-
JeJeHHBIX MyTanmi, 4robpl IMOAeMCTBOBATHL Ha CBOH cob-
CTBEHHBIHI HCTOYHUK M I[OCPEACTBOM B2TOTO CEJIEKTUBHO
ycuauteca (cm. pue. 17).
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Puc. 17. RarajmuTugeckuli nuwa. B martaJuTHIecKOM OIIHIIEe BeOI€CTBO RBOC-
IPOH3BOOUTCHA, OIPOXONA 49epe3d pPsIf KaTaJdUTUYIeCHKU aRTUBHLIX OPOMEHYTOM~
Bbhix craguit. IlockoawsKy OGeiKki f3HAYAALHO He 08mazawT caocofHOCTLIO
MHCTPYHKTURPORATEL O0pasoBanude uUpelITUYiol nmiam xoMpijeMeHTapHONM ODoche-
DOSaTedBHOCTY 1 B TO iKe BpeMs OTXelibuble CTPYRTYPEI MOTYT OLITh Ka-
TAJUTHYECHKT AXKTADBHBI, 00pasoBailile TAKOr0 HHAKJIA ABJAJNOCL Oul niaa Oesi-
KOB CAHMHCTBEHHO BO3MOHHOCTDLIO C2MOBOCHPOM3BeleHNH. JJIg 5TOr0 HEeKO=
TOPBIE KOMIIOHEHTSHI OHKJA HuJAn caMmMIil no cefe, U ¢ IOMOUILH CBA3ZAHHLIX
¢ HIMU depMeHTOB IDOJDHHK OLlam Obl KATAJH3NPOBATL CHHTE3 oOJauroieri-
TUNOR («IPEeANIeCTEEHHRKOB» ) 13 aKTHMBRHDOBRAHHLIX aMupokucnor. (B upil-
Poge TakMe depMeHTbI HMIBECTHLI: HAOpUMep, OILHH JeHAHeITHd MOMKET
CAHTE3XPOBATHCA HEOOCPEACTBEHHO W3 aMuHOEKuUCHoT, «IIpenmiecrBeHdu-
K®» OSOonpliero pazMepa MOraH 0oLl 0o0paloBaThCA DyTeM COoefUHEeHHA ORuro-
oenTuIos Opyr ¢ APyroM.) B pouKae M3 OJMIATOOENTUAOB KATAJUTAZECKNAM
IIyTeM CcHOBAa o0pas3vioTesd KATAJNTAYECHKM AKTHRILIE CTPYKTYPeI A, B,
C, ..., X, opuyeM X »Oonaxen ObITh HKaTanamsarTopoMm odpaszopanusg A. IHo-
CKOJBLHY LUK OOJI:KEH IPOAVOHPORATh <«IpedlleCTBEeHHIIKOB», TNACIO IIPO-
MEMVTOUIHRX CTAOKRK IOJIHKHO OBITHP OTHOCHTEJIHLHO BEJIUKO,

B TaxkOM HKaTaTRTHYECKOM [UHJAE MYTAOUA naeT OPeUMymieCTBO TOJILKO
B TOM cJay4ae, ecyy oHa 6yner usbHpPaTesILHO COOCOGCTBOBATE CBOEeMY col-
CTREHREOMY BOcCHpoOM3senernurd. Ho 5T0 03HaAYaeT, 9TO OHA OOJIEHHA BRI3bI-
BATH CepPUI0 HOBBIX ONpedelIeHHBIX MYTAUU#, KOTOPhle OPHBCIAT K o6paso-~
BAHWIO COBepIIeHHO HOROro NukKIa (peBpolongua). BepoATHCCT, TaLOHd
BRIFOOHOK cepumn Myrtapuit kpafine mana. IlozroMy SeJKM He MOI'yT 3BOJIIO~
NHOBHUDOBAThE CcaMoCToATedsHOo. Ho X PYHKOUOHANRHLEIE CIOCOOHOCTH HA-~
CTONLKO BeJIMKH, 4YTO IIpH CuHTese de novo Bcerga obpasyercsa KaKag-ToO
00JIA QYHKOUOHAJNBHO AKTABHEIX (XCTA B MAJ0O aJaNTUPOBAHHBIX) CTPYKTYD.



ITpappa, B CcMecH MOMIMICHTHAHDLIX Ifeflell co cayuali-
HLIMH OOCJACHCBATEALIOCTAMIT OBIIII HAaMJIelIsl BOCOPOH3-
BOMMMDIE KATANUTHIECKHe CROIICTBA, KOTOPLIC OLLIM (ITI-
TepOpPeTUPOBanLl Kar camooprammsanua. Ho sto obGeros-
TCILCTBO TOJBRO ellle OAWH pas aeMomcrpupyer Soapmue
PYEROIUOHAILIIBIe cHocoGHOoCcTH Oenkos. B Kamkaom ciay-
YalIHOM Ppacupeleeinil HMECTCHA [JocTatoqdro OGornuroe
YIICIO0 AKTHBHBIX CTPYKTYp. Onn agamruponadpl He Ol-
THMaJbHO, HO TEM HEe MeHee IIPOsIBISIIOT OoIpeJle/IeEHbBIC
KatTaJHTHYecKue KadecTBa. BocOpousBoauTcs HE OTACHb-
Hasg HNOCIeAOBATEIABHOCTH, & TOJBKO HaJIUHe OoIpelelerr-
okt $pynrmuu, KoTopad mpenctaBieria OoanmiaM Habopou
RaTaJATHYIECKH AKTHBHBIX cTpykTtyp. Ho ana seocamyuu,
T. €. A ONTHMAJBRHON aJanTHPYCMOCTII, IIOCAEHOBATEIh-
HOCTH — HpHAYeM Jio0ble — JOIDKEBL Oblmu GHI 00JagaTh
CIT0COGIIOCTRI0O K CaMOBOCIPOW3BENEHNIO, HOCATICH Xapaw-
Tep HEeOTLEMJAEMOTOo C¢BOHCTBa MOOJHIOCNTHELX I[CHEI.
Y Genros mnomobOHbBIe CBOMCTBa IO MeHbpHieil Mepe He 00-
napysKensl.

Wrak, Mbl OPHXOAQIIM K BBIBOAY, YTO TewoTud o ero-
TIIH ¢ HeobXOJUMOCTBLI0O MHOJGKELL OBITH HOpPEeCTaBIICHbI
ABYMsI pas’HuYHbIMH KiaccaMIl MOJEKY.I.

Karx Re MOrJga BO3SOUKIIYTH ONIIO3HAYIIAS CHCTEMAa
TPAHCAANUN, OCOGEHHO ecAW BHaYaje He CYIIeCTBOBAJO
HUKAKUX W30UPATEALHELIX B3aHMOIEHCTBHII MeMKIY COOT-
BETCTBYOIIUME JIPYyr APYTY 3JdeMenTamp| OOCOHNX MOIeLy-
JSAPHBIX KJIACCOB?T :

Paccmorpum apa andabura, Kamublil I3 KOTOPLIX CO-
CTONT H3 JABYX 3JeMeHTApHBIX 3HAKOB, T. €. H3 ABYX OVKB:
A, B nm a, b. Hama cuctemMa 0ymer cocTosTh 13 HDON3-
BOJIBIIBIX IOCHENOBAaTEILHOCTEH OVKB, TAKHX HaK

AABABBBABABBAAA... m bababbbbaaaabaab. ..

Honoyerus, uwro JA106LIe HTOCIeMOBATENLHTOCTH 3aTVIABHEIX
OYKB HMEIOT cOOco0HOCTE K caMoBocmpousBenexHuio. llo-
CACMOBATSIBHOCTH MAJNEHBKIIX OYKRBR caMiI mo cefe TaKoil
cnocofHocThI0 He o06J1agaroT, OAA 2TOro nM TpedyrorcA
HECTPYKOHE B BUAS IOCIeHOBATEILHOCTeH 3arJaBHBIX
6vkn. JlomycrHmi, UYTO MOCIENOBATEIBHOCTII MAJEHDLKIX
OYKEB CcrHocoOHBI 3aTO BBIOOAHATH JMIO0BIe (QYOKIHI, Ha-
NMPpUMEP, YCTAHABIUBATH COOTBETCTBHE MAJeHLKUX H 3a-
IrJIaBHBIX OYKB.

Bepoarro, Oyaer H3IUNIHUM e€1me pa3 HAOOMHHATH,
YTC 3[ech pedupr HJAeT Bcero aums 00 abcrpaKTHOH Moje-
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B npupopme spam AH yaazoch Opl peanmsonaTh CICTe-
My ($YEKOUOHIPOBAUNA, WCHONAB3YIONIYIO TONLKO HBA
xnacca expunuil. llo ota Mopmenr nerwo oGobmiaecresa Ha
cilvday HOPOH3BOALHOIC YICIA KIAcCCOB.

HAna rTpamcaanum HeOOXONHMO BBECTH OAH031AYHOE
COOTBETCTBHE MEJKAY 3arJaBHBIMIL I MAaJeHBKIMHU OyKBa-
M. Jlonyerms, UTO TAKOrO COOTBETCTBHSA, OCHOBAHHOTO,
HAORVMMCED, Ha H3UAYAJIBHBIX B3alIMONENCTBIMIX MemRay A
I a, Mmeszay B mw b (kar 70 mMmeer mecTo B ciydae HY-
KJEHHOBBIX KHCIOT II BBRIPaAYKaeTCA B KOMIIEMEHTapPHOCTH
AA’, BB’), Bmauane me cymecreyer. Muage mnpoGuema
Obina OB1 TpUBHANLHOI. BMecTo 3TOro a0DyCTHM, UTO B
nadope CAYIAUHDBIX IMOCISHOBATEILHOCTEH, COCTOSIIMHNX N3
MAJIEHLKIX OYyHKB, ANA KaHJIOTO0 H3 BO3MORILIX COOTBET-
CTRITH

Aa, Ab, Ba, Bb

nveercsd o Meublledl Mepe oauH «(aKTOp Y3HABAHUAY,
T. €. HeRoTopada CcoenuajdbHAd NOCHEIOBATEILHOCTHL Ma-
NeHLKHIX OyKB (MBI 3HaeM, 4TO TaKagd CHTyamnsa pgeiicr-
BUTEJBHO HMeeT MeCcTO B ciaydae Oenxos). B cnydaiinom
rmabope 9TOMY VYCAOBHIO MOTYT VYOOBIETBOPATH MHOTHE
PA3nNUYHEBIe DOCIACHOBATSALHOCTH, €CIM TOALKO 11€ Opedb-
ABJAATL CAHNNIKOM BbLICOKHe TpeboBadams — 11¢ TpedoBars
ONTHMANLHOro QYyHIKOUOHUPOBAHUA.

Tenepsr pazpesuM Haly CHCTEMY HA OTCERM, RKOTOPhIe
HOCTaTOYHO BEeJANKH A Toro, 49To0bhl OBHM COMAeDPKaANT B
cpenued paBa «daxTopa yaHaBauma». Becero wMomeTr no-
NYHHTBCA AeCATh pPasi4lblX BapHAUTOB:

1 2 3 4 . 5
Aa Aa Ab Ba Ba
l Aa Ab Ab Ba Bb
G 7 B 9 i0
Bb Aa Ab Aa Ab
| b Ba - Bb Bb Ba

Oamosnaufas TpPaHCAANINA MOrjga Obl OPOUCXONUTL TONb-
KO B [ABYX HocldefHmx oTcexax ua pgecaru, Opmaro oHa
6niza 6bl yCTOMYMBOH TOJABKO B TOM cliydae, ecnm OBL CO-
oTBeTcTBylOmue (haKkTophl Y3HABAHHA TaK/Ke IIOCTOAHHO
BocnpousBoguiIdck. llo maa sToro HymEO, 9To6bl AB-mDo-
CJIeLOBATEAbHOCTH COJep;Kaldn mH@opManuIo sz GakTOPOB
ysraBaunug, llpm Tpamcaammmnm AB-nmocnepmoBarenabEOCTEI
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o nOpaBmiaM [deR4TOro MIH [JecsITOT0 OTcexa CHOBA
¢ paBHOUW BePOATHOCTRIO MOKeT oGpasoBarbcg Jjiofoe u3
MeCATH BO3MOMKHBIX COUYCTAHWI (QaKTopon yvsHaBaHnma. Ho-
He4YHO, OpH B3TOM HMeeTca B BHAY TOJbKO COBOAaJieHUE
dYyHKIUA, a He HHIUBHAVANLHBIX IOCHEIOBATEILHOCTEH —
BEPOATHOCTh DocHedHero colbnrria MHOro Mersbiie. Iz
DTOTO MOMKHO CHAeNaTh eIle OJIHE BLIBOJ: €CHM KOJMIECTBAa
HnoclienoBaTenbHocTe® AD- m ab-rupa oguHAKOBBL, TO
TOJIBKO OJHH W3 OecdATH OTCEKOB, COAep:KallNX OAWH M=
ToT e Habop ¢aKTOpoR y3HaBaHUHA, CyIeT COHZEP:KAThH
rak:Ke wnHMDOpMaNuoo, HeoSXOANMYI0 OJXA BOCHpoH3Beme-
HH CBOETO THUIA TPAaHCHANHH.

HrTax, caMomopgmepskpBaiouiascs CHCTEMA TPaHCAALHUU
Cyager Bcero B OXHOM H3

1[2- 1010 = 50 oTceroB.

Jdtr coobpaskenus Jerro oboGuurs. Ecaum mMeeTcs HeE
OBa, & A Pa3AHYObLIX KIACCOB GyKB, TO Teneps H3 A? BO3-
MOHBIX COMOCTABIeH#ii Me:KTy GyKBaMu MOYIHO o0paso-
BaTh 1:2-3...A = Al B3awMHO OTHO3EAa9YHBIX COOTBETCT-
BU# w™Memray AByMa aadaBntamu. Takwmm oOpasoM, MHO-
srarean 1/2 m3 mamero mpuMmepa B obrieM ciyvae HYIKHO
gamenirn, Ha 1/(A!). DBsamMmmo oxEO3HAYHBIE COOTBETCT-
BUsI COCTaBIHIOT, OAHAKO, JHUINL MAaJYIO JIOJNI0 BCeX BO3-
MOKHBIX COOTBeTCTBHII, WICIHO KOTOPBIX (B HaldeM IIpH-
Mepe — AecHaATH) paBHAeTcHd «UYUCIAy BCeX COoUYeTAHUH C
DOBTOpeHHAMHA u3 A? sjgementon o A». Hexoropble 9me-
JIOBBIG OPUMEpPHLI CO3JAI0T BOedaTIeHUE, Y9TO 9Ta MOJeXb
naeT O3KUgaeMble BePOSATHOCTH MHJsI CHOHTAHHEHOTO cTapTa
Tpamcaaunu. Haa anyx GykB mHamo OBLJIO HPOCMOTPETH B
cpeppem 50 orcexor samammoro pasMepa, 9ToGhl HAHTH
OOHY CAMOMONACPIKUBAKINYIOC VCTONYHUBYIO CHCTEMY
Tpamcasamuan. aa aeTeipex OYKB 8TO YHCJIO YBEIHYHBACT-
cst pgo 10° nnsi Bocemm — po 2,5-10'° m, HakoHenm, IaA
IBannartH rjiaccos 6yxs — jmo 1050

BDepHeMca K OefcTBHTENLHOCTH. UTO HYIKHO HOHHUMATE
noa pByMa axdasuTary, copepmerno acuo: A, B, G, ...—
9TO KJacChl KOJOHOB, KOTOPbie HAJO COOOCTABUTEL JIBajl-
HatTH OEeNKOBLIM eJHHHIAaM — aMHEHOKUCIOTaM a, b, ¢, ...
ITocronbry mesXaAy KOJOHOM M AaHTHUKOAOHOM CYIIECTBYET
O/HO3HAYHAsA CBA3L, DTOT KoJ OyAeT OTHOCHUTHCA TaKMe
K COOTBeTCTBYHONIMM ajganropaM — rtpaHcmoprasiM PHER.

QGarTopel Y3HABAaHWA, Ipoucxopsamune m3 abc-amdasnm-
Ta,— 9T0 NPpeAlIecTBEHHUKN aMBrHoanwicuaTeras, T. 6.
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$EpMEeHTOB, aRTHRUPYICLIUX aMIHOKHCAOTL (&, D, €, ...)
N TepeHoCAINuX UX Ha COOTBETCTBYIIOININEe TpPaHCHOOPTHEIE
PHK (A, B, C, ...). G raxoii BepoaTHocTLIO B Hadope
CAYIAHHBIX aMHUHOKICHOTHBIX DOCASNOBATECILHOCTEH MO-
JKEeT BCTPETHThCH ONHO3HAYHAS ROAMPYIOIIAsd aKTHBHOCTE,
clenyeT BBIACHHTH B3KCOEPHUMEHTaJXLHBIM myTteMmM. YTo Ta-
Kad aKTHUBHOCTHh BO3MOMKHA, MHNOKA3LIBAGT €& CYIHecTBOBa-
Hue B npupone. Eciam He HOpeqbABIAATE CIHUIIKOM BBICO-
KnX TpelboBaHUi#i K H30MpPAaTEeNhHOCTH Y3HABAHUHA, TO MOMK-
HO HaJeaThcsl, YTO KOOUPYIOIasdg aKTUBHOCTe OynerT o0Ha-
py:uBaTbca agoctatodHo gacto. Ilpm atoM possxen Bos-
HIKaTh TWTeXbiil COeKTPp MOJEKYyJ, pasnuyamIuxca oo
CPONCTBY, KaK, HaAIpHMep, B ciaydae anHrutreda. Hax Brui-
rAAJeNd OepBble afanTOpPbl— IpPelIeCTBeHHUKH TpaHC-
nopTEbIXx PHH,— noka coeepmerno mesaAcno. Bosmomxmo,
YTO BTO OBLIM ONUTrOHYKIEOTHOABLl, HAOpHAMep TeTpa-, HeH-
Ta- WUJAH TCeKCAHYKJAGOTHUNBI, HOCKOILKY Bce pasIudYHBLIe
ONHTOHYKJEOTHABI BCTPCYANUCE, HO-BHAUMOMY, ITOCTATOY-
HO YacTO WU B OTHOCHTEIBbHO OOXLOIMX RoamuecTtBax. Ho
BO3MOKHO TaisyKe, 9TO OHH OBIJIM COCTABHON YWacThiO mep-
BOHAYAJDLHGIO reHEeTUIeCcKOT0 MaTepilala M OpeAcTaBlIsalu
co00fl NIHHHBIE NONUHEYVKICOTHJHBIE HOCIENOBATENLHOCTH,
KOTODLIe BHHOOAHAAH [JBOHHEYI0O GVEKIHIO HaKOIMUTENeR
nndopManuy u agaoropoB. B Hacroallee BpeMsa TpaHce-
noptabie PHHR ma yponHe remoBr mpejacTaBiaeHB ANUHHBI-
M# HOCHEeOBaTEeABIOCTAME, OT HKOTOPHIX JININL IIOCJE
TPAHCKPUININA «OTPe3alTCcaA» YY9aCTKH, COOTBETCTBYIOINUE
PYyHKINOHIDPYIOIMUM MOIEKyJIaM anganTOoOpOB.
BosmuxHOBeHWEe TeHETUYECKOro Koga H®W anmaparta
TPAHCHANHNA cHeAyeT CUYUTATh peIlalollydM INaroM B MOo-
NEeKYyJIsIpHOHW CaMOOPTaHU3ANMUM KABBIX CTPYKTYP. T1OJALKO
GAarogapsi 3TOMY CTAJI0O BO3MOKHBIM DBOJIOIIHOHHOE Ppas-
BHTHE IIPAKTHYECKH HEOTPaHH4YEHROH UHQOPMAIHOHHONR
eMKOCTH Ha 4YHCTO (PYHKIMOHAJNBHOH ocHoBe. MopeiabHbie
cooGparKeHHA MOKAa3bIBAIOT, YTO BTOT IIar mpeaonpeneas-
ercsi HN3BECTHBIMH CBOHCTBaMm OeJKOB B HYKJICUHOBBIX
KIHCJIOT, HO KOJIOBLIA KAI0Y me 00s3aTenbHO [0JKEeH OBITh
npepolpedeNerE ¢ caMoro Hagana. C IpPyro# CTOPOHEI, ele
HeJxb3d HCRIAIYHUTh, YTO CYIIECTBYIOT MOPeAOOYTUTEIBHBIS
BIAAMOOEUCTBNA MeEMAY OTAEIBHBIMH AaAMIIHORHUCIAOTAMU H
CTPYKTYpPAMHE AHTUKONOHOB, KOTOpPBIE€ CRIOHAIOT IIPUPOAY
B [OJB3Y OoOpefeleHHOro Koxa. Leau Taxkme coenHAPUUHBIS
pzapMogeiicTBusa CyayT HAWAEHBI — a HAa BTO MOKET JaTh
OTBET JHUIOL DKCHEPHUMEHT,— TO B COO1BETCTBHH ¢ 9STHUM
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npumgercd MOTMQHUIIIPOBATL pacupefeleHHe BepoATHOCTel
A PasjINYHBIX BAPHAHTOB KOIOa, KOTOpPoe CcHadajxa Cul-
TaJOCh paBHOMepHBIM. Bo BncarkoMm ciaydae sro obuerunsio
6B cTapT OponeccoB TpaHcxAnpmu. OOEaKo ANA OgHO3HAY-
HOII duKcamue Koma Tpebdyerca odeHb GoJbIllasg TOYHOCTI
y3HaBaHuA. /[0 cux mop He noaydYerno HUIKaKHX BKCIe-
pPEMEHTAJBHEIX AaHHBIX, KOTOpble yKasbIBajm Obl Ha CYy-
OIECTBOBAHHE TAKHX JOCTATOYHO H30@mpaTeJbHABIX B3aHMO-
AEeHCTBUI.

C pgpyroii cropomsl, pacueThl IIOKas3BIBalOT, 9TO B OT-
CYTCTBHe crHenudHuHbIX B3aHMOIEHCTBIN MOJ;KHa OCBLIA
HA9aThCA TPAHCHAIIHA, HMCOOAL3YIOINAA «KRIAaCCHPHIHPYIO-
mAi» Kod. Pasamuenne wernipex KIaccoB aMUHOKHCIOT,
HaIpPHEMEep HEHOJAAPHBIX, NOAAPHBIX, HOJOMHUTENBHO I OT-
pHIAaTenbHO 3sapsEeHHBIX (0HH 0003Had9eHBI OO-PAa3HOMY
Ha puc. 4, D, 6 u 8),— 910 MuAAMansuoe TpeGoBaHUe I
BO3HHEKHOBEHIA BOCHPOHNU3BOIMBIX HCIHOJIIATENbHLIX
cBolicTB. BoceMb RiraccoB aMHHOKRHCIOT HAOT yiKe MHOUTH
HeOorpandeHnbie QVHKNHOHAJALHALIE BoaMo;xnocru. Boa-
HUKHOBEHHE TAKROI0 «Kuacco@uIMIPyIOIero» Koaa HNMeCT
ernie peanwsyemyio Bepoarnocth. OpgHawxo 10%° papmamrTor
Ve HeJb3A PasMECTHTHh B 3eMHBIX mMacirTabax. JTo o3Ha-
4aeTr, 49TO reHeTHdYecKllid KOoJi B H3BEeCTHOII HaM ceHuac
middepenupoBanioil gopme IIKOMM 0GpazoM He MOr
BOBHEKHUYTL CIIOHTAHHO — OH JOJKeH OB pa3BUTLCA H3
«RIaccudnnupyomero» noga. Tadmmna woma (cM. puc. 8
n Y9) ga caMoOM gese aaer Iedablil pAA oCcHOBAHMI MIA
TAKOTO OPEAIOIOKEeHIA.

Il ecnn Bpanx nun Rorma-EmOydL yIacTcd PeKOHCTPYII-
poBath B JAa60paTOpHH HCTOPHYECKYIO Cjayd9ailHocThL, Opob-
JeMy BO3HHUKHOBEHIsI KOJAa B IPHONINE BCe jKe MOIKHO,
IIO-BUAIIMOMY, PEIUHTH DKCIEpPUMEHTAaAbHO.

T petos cryneHsv: or eUREPUUKAA K REPEUYHOU EAETEE.

Cxonactadeckiiii poupoc «dTo BO3IHMKIO paHbIUE, KYy-
pHIa HAHU SHrno?» cBogurca k abcypay pesyiabTaTaMd Mo-
denyaapuoit Guonorun. IlomoGmaa nDocramoBKa BoHpoca,
prpoueM, B §e3 TOTo TepAeT CMBICT, Korga coGpITHSA, Ha-
XogAamueca B IIPDHYEHHOI CBA3H, COSNUHEHBI eille H 00-
patBOH cBA3LK0. Ie copamuBamooT, THe HAXOZHTC HAYAIO
AU KOHEeI OKPVIKHOCTH.

B3auMoCBA3E MeAy CaMOBOCHPOH3BOMSIIMUMIICA <(Ha-
KOOmTeNaIMU NH@oOpMAaNIiny I (UCOOJHHTEIAMI» ¢ Ipar-
THYECKII HEOTPaAaHUYEHHOH IIHPOTOH (QYHKIUOHHPOBAHHUA,
KoTOopasg YCTAaHOBILIACL B pe3ynabTaTe CIOHTAHHOTO BO3-
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Puc. 18. Tumepmuxy. TullepouKII BO3HHKAET, Korga odpasyerca pukiInue-
CKaag ODemodka cCBaasell MemIay 3JJeMeHTADHBIMNM PEaKOUMOHHBIMHE HUKJIAMH
(I; ). DreMeHTapHabLlie NUKIBl ~~ 3T0 NEOW HYKIEMHOBOM KIICIIOTH OrpaHHYEH-
noif pJIHHBY (I_H. I__;), BOCIPOUIBOOAIMNAS XPYr APYra mo HOMIIJIeMEeHTap-
HOMY MeXaluu3My. B KamIOM 3IeMEeHTAPHOM DOHKIIe HaeT aBTOHOMIIAS pen-
nMRanHa, T. €. IIIOC-Ienh IPOM3BOANT MUHYC-mEllbh, & MHHYC-Oelbh CHOoBAa
JaeT mmoc-Hens, 3Ta PemJuKanua Karajasupyerca daxropaMu ¢sasu  (Ei,)
KOTOpbIe JIN00 CeNIEKTUMEBHO MNOBLINTAIOT CKOPOCTE M TOYHOCTSL PenNJIAKAUH B
¢BocM purae, anfo YyMEHLITAIOT B HEeM clopocTs pacnanma. Hamnoeil musn
I; momxenr colep:aTh mHIOpPMaANMIO AJsT TaKoro daxropa ceasm E i, KO-
TOPLIA mefieTByeT HA CJIeAVIOINUIl 9JIeMEeHTAPHLIA MUK Ii—{——i- Kpome Toro,
Ha/RALH MUK Iy MoOMkeT Comep:HaTh mudopManmuio miia @awropos E_’i,“*BbI-
NonisgiolInX ofione QYyHKIUIK: 23T0 MOTYT Owrrh, HanpumeDd, darrophl TyasHC-
AU, PelJINKa3nl Han depMeHThl Meradonusma. Touanno 6llarogaps 3aMbi-
Kaguo guKriIa (r. e. obparHolt c¢easm EFp ¢ I,) oJaenMeHTapPHbIe mukianr I,
IO OTHEeJABHOCTH ROHKYPHPVIOIIEe OPYr C ADYIroM, BBIHYRIAAIOTCA K KOOIe-~
panun. I-mUKIIbBI, CBA3AaBHBIE € TUIEPOMKIOM HE3AaBHCHUMBMII danTopaMia
CBA3I, &8 TAKHOe <«OIVHTHI® e JoOycramoTcA. D10 olHad9aeT, 4ro muria I
B TUIIePOHRRIG, He3aBUCHMO OT TOro, CHKoJbKO 6eJIKOB OH HKOOUPYeT, BCEria
IoJIXXeH saBucers OT odmero daicTopa K j__.{ B caM OOMKEH Comep:Karb UH-
dopManuio XNA apyroro garropa cBAln, Rampawiil I-OUKI ABJIAETCA [TO03TO-
MY KOOpAXHMPOBAHHO perynupyemMoil redHerudecuoil ezmauneil, RoTOPYIO
MOHO CYHTaATh OPefIIECTECHHEWHKOM OIXEepOHAa,
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EAKHOBEHHNA CHCTEeMEI TpPAaHCJIAIUIN, OTKPBIBAET HOBEIS
HepCOeKTHBBL JUIA HPOIEeCcca MaKpOMOJIEKYIAPDHOA CAMOOD-
raguaagurn. OrpaBUYeHUS Bo3MO;KHOCTEH, XapaKTepHBIie
naa o0omX KIacCOB MOJEKYJ OO0 OTAeJBHOCTH, CHUMAITCH
Gaarogapsa HX Koouwepanmu. I[lpaspga, eme HeobXopuyM OT-
6op, T. €. N30WPATEIbHAA PEINIAKANMHUA BCEH CHCTEMB!
rpaEcaarnn. Hiaa sToro Bce mHOWBMOYAJIbHBIE HOCHUTEJII
rHpopMaATUI, BXOOAIIIE B 3Ty CHCTEMYy M cHagana KOH-
KypHpYyoOIIe ApPYT € APYreM, OOMAKHBL OObEeNUHUTLCHA B
onuH <«KonaertTmBy. (CBA3ZH MeHAY OTAEALHBIMU HYKIEH-
HOBLIMHA KHCJIOTAMH [JOJKHBI o0pasoBaTh 3aMKHYTHIA
OUKJI. ITuM OyneT HCKIUYeHA Jd00adgd pagesneiiniasa KOH-
KypeHOHUA Mexxny dgnedamum nuxiaa. Vadopymanma gna
6enKoBbIX (aKTOpPOB CBA3H, a TAaKMme IJA (DepMEeHTOB
TPARHCJAAOUHR NOIKHA COoIep:KaThcad B MOJEeKyJlax HyHKleH-
HOBEIX KHCIOT. JIMIIb TaKHM NYTEM BeCEk KOJJEKTHUB CMO-
HeT MOCTOHHHO BOCHPOH3BONUTLCA Kak mejaoce. [ unepyura,
n306pakeHHEIA Ha pme. 18, MOMMHO paccMaTpHEAThL Kak
OPOTOTAO TaKOH CcaMOBOCHPOU3BOMAAIIEHCS CHCTeMB! pe-
aKOWii. ITOo Ha3BaHHE UOAPA3YXMEeBAeT, YTO UHAWBIAYAIb-
mele Moderyiani PHHK, nukimueckn Bocopoussomsimjuecs
Ha OCHOBE KOMINIEMEHTAPHOIO HHCTPYXTHUDOBAHIIA, CONpPA-
JKEHBI MEROY co00if HOTOJHHATENBIQH IeNOTIHOH CBA3eH,
KoTopasg ofpasyer HNHUKI. |
Taroil MUK peaKLuil OPOABAAET CRBROHCTBA, KOTODEHIE
B NPYrax CAYYaAX Mbl HAXOLHM TOJABKO Y MKHBEIX CHOCTEM.
JIr0b60ifi rmmepnursa BefZeT cefd KaK KooomepaTtupHagd
efHHUIIA C HeJlHHeHHBIM 3aKOHOM poOCTa. ECAM [ONOIHU-
TEJXbHLBIE YCJAOBHA OTPAHHYUBAIT POCT, HAIpHMEp Opu [HO-
CTOAHHOH CHKOPOCTH OOJBOHA BBICOKOBHEPreTUIEeCKOTO
CTPONTEJBHOTO MaTepuaxa (OHINAa), HIX eCHU BeJIUIUHA
BCEU DOOYIAIIUN NOOANEPKHEBAETCA NOCTOSHHOI HOpH HO-
MOTIX pasbaBieHUdA, TO MN3-3a HEJINHEHHOCTH IOAyYaercs
KpalfiHe jKecTKasd KOHKYPEHIIUA MEROY PasImYHEIMH IHK-
adaMu, @ oT00p OPHBOOHET K Pe3YIbLTATY «BCE HIU HITYEro»,
JdTo ceoiictBo mospoiager cucrevme 3PPEKRTUBHO HCUOIB30-
BaTh MAJEIe CeJEKTHUBHEIE HpeMMYOIECTBA H S3BOJIOOHAOHH-
poBaThk OsIcTpee, dYeéM B3TO BO3MOKHO [JId JIHMHEHAHOH
cucrteMsl pearunii. Ho npempge Bcero meamHEeilHOCTL MPABO-
IUT K (pEKCAIUT YHHBEPCANBHOTO KOMd M VHUBEPCANBHOI
xupalsEOCTH  («JIEBOTO» WJIW «OpaBoroy BapPHAHTA)
MaKpOMOJIEKYIAPHEX CTPYKTYP. JTO QCTAeTCA BEPHEIM H
OB TOrO CcJaydasd, Korjda BEIOOD KOHKDPETHOr0 BapPHAHTA
06a3aH JuINp cayuaifHOf (PIyKTyamum. Y HUBEPCATEHOCTh
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caegyer w3 cnocobHocTu GnyKryanuum ycmamparbed (9To
CBOHCTBO JIEMOHCTPUPOBANa TPETHA «HUIPa B GHcep») —
B HeJINHEHIOM ClIy3ae 3TO BeJileT K Pe3yIbTATY «BCe MIH
rngero». HuBEermueckne nDapaMeTpsi H, CJeACBaATeILHO,
CEIEeKTHNRHEBIE IEHHCCTH HEJUHEHAHOW CUCTEMBI 3aBHCAT OT
KoEneHTpannii. Ecamw rwomumenrpanns ums-za sdderra ycu-
JeEuss XoTA Obl OgHAMKOBI BEIpACTET A0 MaKpOCKOOmIeCKo-
ro ypoBeg (B ofmieMm cijydae 3TO 03HAYAeT YCHJIEeHHEe HJ
10—20 oopgaxos), TO HEKaKOil ADPYrofl TpPaHCIANHOHHBIN
KOMJIEKTHUB, COCTOABINUHA BHAYaJe JOHNIL M3 HECKOIbKHUX
KOOMII, y»e He CMOyKeT BBIPACTU B OPUCYTCTBUH TGCHOOJ-
CTBYIIIlEH cHCTeMEI. B HenmBeliHOI cHCTEME COCYIIIecTBO-
BaHHe Pa3JINYHEBIX BAPUAHTOB KOIA HACKIOIAETCH.

N3-3a cBaszeil Memay HHAUBPHAVAJIBHLIMU HOCHTEIAMHA
pHopManuyu wWHPOPMALIMOHHAS EMKOCTh MOMKET JOCTHI-
ayTs aobHoro pasmMepa. OnEaxo HHAKI 3aKopaduBaer He-
HYHBIE «OeTJH», TaK 4T0 KojamdecTBo uHbOpManmm moj-
depuBaeTcd HA HYMHOM yporHe. llpu sBOmIOmHMHM OHHIA
ONPOUCXONUT TOCTOSHHOE VBEIWUelIHe CEXeHTURHBIX ITeH-
HOCTell BceX IIoc/iefoBaTeRALHOCTEN, CBA3AHHLIX IUKIMIEe-
ckofi memoduxoi#t cBaszeir. IlapasuTHble BETBU, T. €. MOOCJIE-
AOBATEJBHOCTY, KOTOPHIE HE ABJIAIOTCA COCTABHOHU JACTHIO
IMUKJIA, 2 TOJBKO COEUHAITCA € HHAM nocpencrsoM Qak-
TOpa CBA3M, HE AouUycKalorca runepnmukiaoM. Hauporus,
TaKUe BETBW, KOTOPbIE ABJIAIOTCHA YacThI0 Kanou-aumdo Oo-
ciepoBaTeasHocT f;, poXdygawniedl OoaAp3y 0T OUKIA,
(I KOTOPBIM QuaroOopudTcTByeT (QarkTop ceazn £y, Opu-
gafge:mamnii gukxy, Oyayr coxpaHATecA (cMm. pue. 18).
Torpa ToabpKo wacTte wHQopyManuu /; 6yger HCHONB3CBATL-
ca njaa Komuposanua Partopa cBasu Ei OcraTor MoKHO
yrooTpebuTs AaA KogupoBaHuA olmuX YHKIMHA: TPaBECIA-
KR, OoJAMMepH3anmy, MeTrabojgusma M T. O. 30ech YiKe
HaMesaeTCd TeHHadA M OINepoOHHAs CTPYKTYPhI, KOTOpHle
MBI HaxOoaundM B HacTodllee BpeMs B TeHOMe OaKrepHalb-
Helt Kiaetku (pzc. 19).

Yto6er Taxume QYHKONN MOZHO OBLIO CEIEeKTUBHO HC-
IHOIB30OBATE M OUTHMH3HPORATH, YWIeHBl THOepOmKiIa JoJI-
FHLI 00pasoBBIBATE HOMIJIEKC IIJIH KL cobupaTbecd BHYT-
pPH KaKOro-HUOYAL «oTceKa». TaKag KoMOapTMeHTAIH3a-
Oug ABJAeTCA TaKKe 3amMuTod OT «IIpopemuBaHUA». Bos-
MOKHO, 49TO YVixe caMo obpasosamme NIHKIA OBLIO TECHO
CES33HO €O CIIOCOOHOCTBI0 K KOMIUIeKCcCOoOpPAa3OBAHHIO HIH
ik oOpasosaHUIO «oTceKroB». Onmako AIUTeJLHOE coXpaHe-
HAC KOMIOAPTMEHTAJR3AIHUA BO3MOMHO TOJXBKO B TOM CJIYy-
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Puc. 19. Honsoepasa CcTPYKTYDPa XpoMocoMDI Oaxrepnadnyoll rieTnd. Ivanreda-
Hble DAaJOYKW W paxg ¢$aros HMMeloT HoJLOeBhIe reHeTHUYeCkHe KapTtul. Pii-
CYHOK C¢XeMaTHUECKHN MOKA3pIBAeT JAHMHEHHOe pacnoJyo:keHUe reiiop a... 2z
B HKOJnOeBoif aByxmenodeunolt MmMomeryae IIHK. B omepoHe HecKoanko re-
HOB O0BEARHSAIOTCA ¢ O0DA30BAHNEM KOODAHHHPOBAHHO DEryJrpyeMoli eiir-
gunol. OcofleHmHo Xoponoio unuccaenosan Lac-onepoH (cHaganxa MHakoooM o
Momxo, a sareM I'mafeproM ® Moanep-XHAJOM), KOTODBLII cXeMatTudecKH
nzofpasHed B VBEJHYECHHOM BHHe B HMmKHell wacTm pucysKa. OH COCTOMT
u3 oneparopa (cunenqududHO 00JAaCTH PACO3HaBaHHUA Ha& MoaeKkvsae OHRK)
¥ FeHOB, HKogmpvIoOoiux depMeHTnH: B-rajaKTosinaly, nepMeasy U aueTH-
razy. IIpu B3auMomeiicTBMU C pelnpeccopoM — GeJIKOBBIM IOMIJEHCOM, KO-
TOPHIH KOZUPYETCA IPOCTPAICTBEHHO VIATACHHULIM DPEeryIATOpPHLIM [edoM,
qgqTeHHE 3dTUX TIeHOoR chenuuarao O6JOKHEPYETCsa. B OTCyTCTBHE MHIVHKTOpRA
(JrakTO3a HJIA Opoaykr KataboamaMa) penpeccop OPOUHO CBIAZAH ¢ ole-
partopoM. TpaHCAAIZUA CeHETUIECHOro CoobIlenHA BCerna wuner dgepe3 HOpo-
MeEXRYTOIHYIO cTraiuin M-PHH, KoTopasa HepcHoCUT HHEQOpMaAOUIO.



4ae, ecJaD OHA coderaerca ¢ HuAuBmpyannzamieii. [locmen-
HAA MOReT OpPOM30UTH nol| geficTsueMm (epMeHTa «JIHra-
3bl», KOTOPHIA coemriseT JAPYT € APyroM cEOOOIHEIE KOH-
nei Moneryn PiiH. Jinrassl B macrtoaniee npeMsa XOPOIo
II3BeCTIIB OGuoxnMuKayM. TakuM obpasoM, JOOIKHBI Obiam
BO3HHKHYTL KONXBIIEBEIE TeHEeTHYECKIIe KapThl, KOTOPEI
MBI Temeph HAXOJUM yV KUMOIeYHOH HaJIOYKH O YV PHAAA BO-
pycoB. Hexoropsle o0co0cHHOCTH B3aHMHOTO PAaCHOIOMKEe-
HHA OTHEJLHBIX rellob . Takke MOYKHO IpencrazaTth. llocne
TOr0 Kak copepuIingack LHAUBHUAyaauwzaniisa, saMeHa PHR
1ma ©Ooree cradunvuayio asyxnenoveumyio [IHK 6ymer ma-
BATHL ceJdeKTHUBHOe OpenmymiecTro. Munmsumyanusmposan-
HEIE BHABI PA3MHOKAIOTCH, B CYOIHOCTH, OO JHUHEAHOMY
MEeXaHHN3My, KOTOPBIT pgaeT O0JbIIHEe BO3MOMIHOCTH MAAdA
cocyIileCTBOBaAHuA, T. €. NJId papallelbHOorc pPasBUTHA
MHOTHX WHIUBYAYVYMOB.

Ilogrnernne runepuuKiIa, HECOMHEHHO, O03HAYAXO IIpe-
OOOJIEIINe WTOopOoTa MEROYV HeKHBBIM ¥ KIBeIM. Opmaxro
LOJAHO OBITE SCHBIM, YTO MBI PACCMATPHB2EM BCEIO JUINL
Mozenn. llparunvmocTs MOJCAM 1 ee CAeOCTBRI MOYKeT
6piTe OpOBepeHa OSKcOepHMeHTanbHo. llparna, 3To BOBCe
He JOKasbpIBaeT, UYTO IPHPOHAA BOCHOOJL30BAJACE HMEHHO
TOHW RBO3MOMKHOCTLIQ, KOTOp&asa OIUchIBaeTcsa Mogearr. [la
MEI © He ORITaeMCH PEeKOHCTPYUPORATE IICTOPHYECKYIO
ciryaaiinocThk. MEI XOTIIM TOILKO TOKa3aTh, 9TO 3a caMoO-
oprapu3anmell MUBBIX CTPYKTYP CTOHT (PU3IIYeCKUH OpIH-
{30, A& NMEHHO: IpU RBBITOIHCHHN OIpenedeHHBIX QH3H-
YeCcKNX TPAHUYHBIX YCJHOBUH BOZHNKHOBEHRMEe H DBOJIIOIHA
AUIBBIX CTIPYHRTYP — HECMOTPA HAa HEOIIPEACISeHHOCTs HH-
ODUBHAYaNBEHOTO OYyTH — OpegcTaniadaior cobolf B OpuHEII-
ne pemualesmmmpblilt Opouecc, OpudeM obpasoBasinHecs
CTPYKTYPHI BCcCrOa MOTYyT OBITH RBEITECHCHBI eHie JydIile
PYHRONOHUPYIOUIel cucreMoil. YcJdoBuga, NeodXomgumble
JIA cTapTa, CYIEeCTBOBAJNHN B TeOJIOTMYECKOHN HCTOPHHN Ha-
nieid naaHeTsl, a, MoyKeT O6bITh, II BO MHOOTHX JIpPVIrAX
MecTax Bceaempoil. XmMHIg -— HayKa, OCHOBRAHHAA Ha 3sa-
KoHaX (GU3IKH, NAET BCEe MNPEAHNOCHIAKN Js BO3MOMHOCTH
o6pazoraEma CTPYKTVD, KOTODBIE IpH HANIYAKR KPYroso-
pora BelIllecTBa pHepruu O6yOyT HOCTOSHHO BOCHPOH3BO-
JUTECH B CHJY OPHCYUIMX M B3aHMOOEHCTBHUII M MeJAJIeH-
HO M3MEeHATHCH BCIEACTBUE CTATHCTAYeCKHX PIyKTyanmui.
Heorpamnuerraa caMoopraHwsamus KUBBIX CTPYHKTYD
BAaBHACHT — KAK IOKAa3EIBaeT NpUMep TIuldepoEKIa — OT
Han@Yug MEesIoT0 pAda CHeNHAJERHEIX XUMOYECKHAX YCIOBHIT,
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ge ToBopA yire 0 HeoOxomumoctm Merabonwamva, casosoc-
nponsBedeHHA H MyTanuil. Isomwonus ABRISeTCA «HeoTpa-
HOY9eIHOU» TOJELKO TOrAa, KOrga paccMaTpUBaeMasa CHCTe-
Ma Moyxer, Gaaromaps cBOMM BHYTPEHHHM KadeCcTBAaM,
CaMOCTOATENBRHO [JOCTHTHYTH BBIIIECTOAINEI0 YPOBHA Op-
FaEO3aIUMH. ’

HeorvemMneMsIM ¢BoICTBOM IporpeccHBHO# BBOIIOOHHA
SBAACTCH ee HAUPaBJIEHHOCTL BO BPEMeHH. JTO Ka49ecTBO
TECHO CBS3aHO C BpPeMeHHEIM EaOpaBlIeHUEM pOCTa DHTPO-
O Opu WeoGpaTHMBIX HOpomeccax. Bospacragne a#Tpo-
Ol HeXb3A O0BACHUTH, HCXOMAS JHIIHL M3 3aKOIOB MeXa-
HHKH JICKPeTHRIX MaTepWalbHBIX YacTHL, 0H0 O0OCHOBSLI-
BaeTcsd CTATHCTHYECKOH (PHBHKOHW. ITO HOpeuMyliecTBeH-
HOe HaOopaBIeHHE BpeMeHH oco0eHHO APKO OpOABJdeTCHA B
reycToiiduBOCTAX, KOTOpPhEIe BEAYT K IIOCHENORATEIAbLHBIM
CYJReHHAM pacHnpelieenndg sBepodarHocTeil. Hpurepum ye-
Totauroctu, cdopMyauposannusle. 'meacmopdom m Ilpuro-
raEeM [19] BHa ocnose TepMommEaMmUecKoH TeopHd Ie-
ofpaTuMBIX OpPOIECCOB, Aal0T obocmHopanue QGU3ITIECKEM
33 KOHOMEPDHOCTAM SBOJIOIHN, KOTOpPHIe HaraagHo obmapy-
JHIRANICE Ha IpUIMepax HANIHEX CeJEKINOHHBIX U 3BOJIIO-
HHOHHLIX HIP, 4 TAKMKe B pealucTH9ecKoil MoAend runep-
HUKIa. JTa 3aKOHOMEPHOCTL HHOYEro He MeHAeT B HHAN-
BHNYaJLHOI HeonpedeseHHOCTHE KayKIOT0 HCTOPUYECKOTO
OyTH PasBHTHL, KOTopad oO6ycToBjeHa KOJOCCANLHOHR n
TOCTOAHHO BO3PACTAIOIIeH B XOHE€ 3BOJIONHH CJOKHOCTHIO
cucTembl. llcropryeckuil mpomecc BHKIHOYaeT B celsa «BO3-
HUKHOBEHHE», a HEe IpOCTC <«BbIABIcHHE» HMmMPOpMamUMT.
B MarepmanbuBIX AeTaNsIX OH JHIIEH BCAKOR [QUAJEKTH-
gecKoll HeoOXoOImMOCTII.

(N 4+ 1)-1 crynenwv: udes udeil.

B cBopuure «Cumunuuunccumyca» 3a 1925 roag Mu
HaxonunM 3abapHyo (aHTACTUURCKYIO HCTOPHIO Opo «6ub-
COR» — CATHUPY HA Pa3BHTHE YeJNIOBEYeCTBA B TPEThbeM Thi-
CAYeJIETHH.

Asrop, Apronnn Xan, 3acTaBJsgeT CBOerc repodg crae-
JaTh OOTpACA0INee OTKpPHITHE:

«Hacrynun smamemareasnsiii 2703 rox. B stom ronmy
Xpuctodop Haprnenec pelcTynua mepeg 9eJOBEUYCCTEOM €O
ceoeil kHpuroil «Meroxm meromom». VI TyT Hawalica CKavOH.

Yr1o ke rtakoe 6rIo B «Meronme Meromor»? Bri, MmMero-
nucrel, rosopuT Hapmoemec, nenmre Mup Ha npoGleubl n
HIleTe K Kayaol mnpobieme cBoil MerToln — KJko4. fI e
desiaio caM MeTox OpobjgeMod m My K HeMy Ki49. Ecian
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A Hafily >TOT KJIIc9, TO OH OTKpOET MHE Jjapen, rae Jje-
¥aT BCe KIIOYH, KOTOPBIE Korga-nxndo Moryr ObITh HC-
OQIL30BAHLI piafA pas3rajbplbasgasd O HOKROpeHuA MHpAa. ..
1 Hammen erol»

MaTeMmMaTuxku HalOuX gAHeH yi;Xe 3aHATHE NOHCKOM 3T0-
T0 Kamwga. Fpgesa mamuanl TewopuHTA — 3T0 BEe 4TO HHOe,
KaK MedYTa O «MeToje MeTONOB».

Yro e KacaeTcd «OpuUpPOABI», TO OHA JapHO HAILIA
aToT KI09. Meron caMoopraHusanuu — O0T60P — HA BbiC-
mielt cTagly CcBOerc pasBUTHA, YeJIOBeKe, CTAaHOBATCH Me-
TOHOM METONOR, HAceil 1ngeii,

HppuBuayanusupopaiitas KIeTKa OpefcTaBisgeT Cco-
§oli cHCTEMY, Ia HOBOM VDOBIe CeIeKTHUBHO pa3BIBaAIO-
My GO COBEPNIEHCTBA BCE CROACTBA, KOTOpble OHA B CeG-
e o0begUHEGET, H OMWTUMAJNLIO OPUCOOCADIHBRIOITIYIOCA K
cBoefi cpepme. C pocToM TOUROCTH mepeHoca mH@opmanun
pacteT u uHMpOpPMAIUOEHAA eMKocTth. Ho wem Goabiue ata
eMKOCTh, TeM MHOroo0pasHee CTAHOBATCHA BO3MOKHOCTI
cuertnanusanun. s pupga «OoparigeTEa» BOSHHKIO MHO-
KeCTBO PA3NHYHbIX BUJOB KIETOK, KOHKYDPHpYIOUIHUX 1T
KOOMCPUPYIOINXCA APYL ¢ apyroM. BsaumojelicTBue a1071-
KHO OBLIO CTaTh OpPraHU30BAHHEIM: KJIETKHO pasBuag pe-
HenTOPbl, C OOMOIOBI0 KOTOPBIX OHU MNOJIYYMIN BO3MOE-
nocTh coeuudUINo — B pacuyeTe HAa CHPEJACHeHHYIO KO-
ogepanHo — ysEarats ApyT apyra. Ho eeiroas:, mpoucre-
Kamilie M3 KOOHmePaOl#d, MOTYT HCHOJIB3COBATLCA JHIU: B
ToM cly9ae, ecJW HOBEHW ONaH opraddsanun Oyaer za-
OevaTIeE TaK/Xe U B HACHeGACTBemHocTU. Torpa see co-
MaTH9eCKHe THHOBI KJIETOK I0JYy9aT BO3ZMOMHOCTL BCARUM
pas pPaserUBATHCA OO OporpaMye, 3al0MeHEHCHI B OAHOI-
eJIFIICTBEHHOI 3apoBIIIeBoil KIeTKe.

Maremaruuecuue momenu [20] wnerowmoit nuaddepen-
NIPOBKUA B MOp(Oresesa CTAIH HOOABAATHCS TOALKO B HO-
crefnmue roasl U OLIAU HMCHBITAHBI HA OPOCTHIX COBEHTaX:
ayeSax [21] m rmppeupHeix oprammamax [22]. Owmm oc-
HOBBIBAIOTCH HAa aBTOKATAJATHYECKHUX MONEKVISPHLIX Ma-
XaHH3MaxX YCUACHUS, 09eHE HOXOM{IX HAa YiKe UIBECTHRIE
HaM MEXaHU3MBI SBOIIONNOHHOTO IoBenednd Ha cyORie-
TogHOM ypopHe. lmes orfopa OOTHOCTEID MCeOHIU3YeTCT
1 OCVYINSCTRIGETCA Ha YPOBRHE MHOTOKIETOYHBIX OpPraHIM3-
MoB. Pesynsrarom gBRIAETCHT Kas®yIiasacd,— BOpodeM, HOT,
peansHaag — «mECTPYEMua». Ona ocmosama uma oTlope
AHIUBHIYYMOB, HO OpPUPOCT HHPOPMANUH TPOUCXONUT
TOOBKO HAa YVYPORHe BHAa. VMBEpmBrayyM BRIRKHUBAeT HIU
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ruSmeT, cay OH IIe «y4nTesA». OnpIT NJeT TOAgKo H& HOJdL-
3y BIAA. JBOJIONHA Beeli Guocdepnl HpencTasiseT coboii
BeJIIECTBEHHEBIA IIPOECC HAKOILIeHUSA HH@oOpMamuu U 00-
pasoBaHIA DaMATH.

A penesa am OBLIO 3Ty cOoCoOHOCTE K O0yIeHUIO cle-
JIaTe TOJEe3HOH yiKe miId HHIHBUAYAJIEHOr0 QObLENIIHEHUSA
KIEeTOK B Teuenme ero xwanu? Jnga sroro Tpeboralcsa
HOBBI YpPORBEHb, HA KOTOPOM — KaK B TIeHAX — MOKHO
OR1I0 651 CeNeKTHBHO, IO KOHTpoAeM (QYVHKUUH IeHEHO-
CTII, HAKAMANBATH ONBIT 11 TPOI3BOAHTH €ro OMEeHKY. 3TOT
«METOJ MeTOIOB» [OJKeH OLIJI NaBaTh CeJIEKTHUBHOE Hpe-
IMymecTBO Bezjie, rpe ol ToaLbko rosaukaig. Cooreercr-
BYIOIIUI 9DBOJIOIMIIOHHBIN TPOPHIB ObLJ, TaKHM 06pasodM,
Heusbexxern. Oi maynHaeTca Ha ypoBHe reHoB. Orbupa-
IOTCHA CHCTEMEI, ¥ KOTODBIX pAa3BILIHCE [eTEKTOPBI, ¢ HOo-
MOUILI0 KOTOPLIX MOKIIO DEATUPOBATL HA UPUXOAAINIE H3
ORpYJRAIICII cpeabl pasapaskenusi, Takuy o0pasod, 4ro-
6B HOBBHICUTL CBOII Iadchl Ha BbhLKIpaliue. lIprnysepow
MOMKET CJHY/KUTH MTOBejieHHe TrpuHdka — PHROMULNETa, KO-
TOPBI OTBeYaeT Ha CBETOBOE pasapamkeinie POCTOM MO
HanpasJelo K cBeTy (cm. crarbio Marca [lensbprwoxa o
COTPY/IHIIROB B HOCHe[HEeM BhIIYCKe HacToAuiero cOOpHIEA).

B xopge sponiomun BO3HHKAIOT CeTHI HEPBHBIX NKIETOK,
KOTOPEIE  YEHTPpaabHO  mepepadaThiBaloT  IPHXOIIINe
pasfpaskKeHIA H OpeBpalfganT X B «yCOeniHble pneiicT-
BHA». C pocToM CJIOKHOCTH BOsHIKIA HeoOXOoauMocTh —-
KAK U B cIyHYae MOJeKYIIPHOIo HAKoHmuresa mmdopara-
LU — YMETE CENEeKTHBIIO OTBEYATEH IIA pa3apasKeHils, T. C.
IexaTs BIOOP MeAY adsTePHATUBAMIL, ilIIBOE CYIHCCTEO
ITOJYIHI0 BO3MOMRHOCTE He3aBHCIIMO OT TeHeTHUYeCKOI
IPOTpaMMbl OCTOSHIO pucmocabiusBarhess K Henpedsu-
OCrrblM CHTYAOWAM. 1TOJBKO OPOTPAMMUDYEMOCTh HBJIA-
ercs 37Iech JACTBRIO IeleTHYecKoll mporpamubl. aa aroro
DoHAMOOHNAChE TAKIKE 3amporpaMMHpPOBANHAA CHOCOOTOCTH
OPOM3BOAHUTE ONeNnky: O§0ib, YHOBOALCTBHE, cTpax, pa-
I6CTh, BIIOTHL MO caMpIx Touxmx asmonuil, O moMouisio
DTOIf «BTOPIYHOIIY CHCTEMbLI OIMEeHOK nafupaTelbHo HaKai-
NUBAIOTCA PAasApasKelllsd, HAYIOe 13 OKPyKaloeill cpenss,
Mx »osrmo, HAKOHEIl, BOCOPOHU3BOAUTEH Jajie adCTpaxTHO
1 MIPONTPLIBATE B IIOBBIX KoMOuMHanmax. Hawx @ B cayuae
MyTaIHil, HOBLIe KOMOHHAIAW, BO3HUKIIHE Orarogapsd
GQIVHKTyaruas, DOABEPraoTca oneHKe o oT6opy.

Yiie MOSBUIHNCE IEPBBIe MOOENAbLHDLIe HAa0POCKH Teopm:
CaMOOPTaHU3YIOUIIXCA ceTeli, OPUMCHOIMOI K eHTPaXb-
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fI0i HepsHol cucteye [23—25]. Ommnm mexomdaT I3 TOrO
CAMOOPTaHHU3YIOINerocs IMOBEAeHUdA, KOTOPoe JeMOHCTpU-
POBaXH HadM ceJeKIIUOHHBIe H SBOJIONUIOHELIE nrpe. Va-
dopManug BO3HHKAET B PE3yiabTaTe L3MeHeHHH paclpe-
IeTeHHS BepOATHOCTell BO30y/KICHEA U TOPMO;KedHda Heps-
HBIX KJIeTok OO[ ACHCTBIIEM DasxpaikeHmi.

HanpasiierHOCT: BO BpeMeHH, XapawKTepHada Iad Bcex
DBOJMIOIIIOHHEBIX HOPOTECCOB CAMOOPTaHANM3anina, ABIAETCH
H 37ech OCHOBOII Haliero BIYTpPeHHero 4yBCTBA BpEeMeHM.
IlegeTepMuampoBaHmOCTs, I OPaAaKTHYEeCKAdA HEOrpaHWHeH-
HOCTh HAaAIIHX MbIcAel M MHAeil HABASIOTCI CIHEACTBHEM
CIOKHOOCTH CXeMpI: oHa oO0beqmuaer orxoxo 10 mmaamap-
OB HEPBHBIX KJIETOK, KayKpasdA W3 KOTOPEIX MIMeeT OKOJIO
10—100 7TeicAu KoHTaKkTOB (CHIIANCOB) ¢ APYTHMH KieT-
KaMH.

«CBoGopgmaa wBonsay ue Oprma Onr «cBoboamoii», ecan
OBl RBPOKAEHHBIN [HeTePMIIHIZM He NOMNYyCKAaX BHKAKHAX
albLbTepHEarTHs, HO, C APYIOoE CTOpPOHBI, OHa He Obra Ol
«Boneii», ecam O6nl BHIOOP aJbTEPHATHB NOPENOCTARIAJICA
JIUINE CAYY9ai0, T. €. cTaTHCTHYecKNM QIAYKTYAInAM HepB-
nelX oporeccor. VMEpuBMoyanemaa croGona — aT0 padoTa
buabTpa, IJOKATHIVIOMErocd BHYTPH JHAYHOCTH. ITOT
GUALTP CKAIAABIBAETCS M3 IACHEACTREHIOCTH, OOBITA M OM-
MaHelTHOII ANA CHCTEeMbl CIOCcOGIIOCTH TWPOH3BOIHUTH OIleH-
xr. Ha wero mojgamwTtcd craTtuacTndecikue QAyRTyannd, yi-
paBadeMble pasApasKUTeIsIMUI, a BRIXOMIT 113 Hero «uHEOP-
Mamua» B opMe HallluX Mbpicaeil 1 mpei *). )

Mp1 emne ouenn gajsexu OT TMOJIHOIO HOHUMAHHASL DTOrO
VPOBHA HUTPHI UTP — OT OOIMMAaWHg HAC CAMUKX,

«lrar, nanpacHo 6vlac 6t TpeGosare or HAC U3A0IE-
Hus ecetl ucropuu u Teopuu Hepwr 6 6Gucep: nodobHas
sadaua celivac He no naeuy u ryda 6oaee UCKYUWEHHDIM W
Jocrotlinbim aeTopam. Pewenue ee — yden 6ydywezo, ecau,
pasymMeerca, K TOMY GpeMERU COXPAHATCA KAK UCTOYHU-
KiL, Tax 1 OyroeHwvle npednocvlaru. Euje To2o0 MeHee malu
Tpyd ModxceT cayducuTs ywebnurom Hepvr — Tarosolli goob-
e nurozda He 6yder Hanucau. Ilpaeuasa aroti Hepwvr uep
YC8aUEaArOTCA TOALKO OObIHHBLM, nNpednucaHHbIM nYTeM,
Ha 2T0 Yyrodar 200vl, U HUKOMY U3 ROCEAUWEIHBIT HE npu-
der Ha ym obaezuarv npoyecc ux ycscenusa». (l'epman
I'ccce: u3 Brememma K «UVrpe B Oucep».)

*) Komeumo, upoGiema ceoGonmmr Boam tpebyer ropasfmo Goaee

rry6oKOr0 aHanm3a, KAK eCTeCTBEeHHOHAYYHOIO, Tar m ®dmrocod-
crkoro. ([Ipum. ped.)
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