rae

Eif= Z Eiz, / 2 5= 2 2 Exyf(n— 2p).

m

VYcnosue ceaexkpuorroro papuosecus E = W, naet «papHoBecHYI0 J0JI0» 0T00-
PaHHOIO BUAA, T. €. €I0 OTHOCHTEJIbHOEe BHIKMBAHUE

z., w.. El?ém

—— == (17.13)
m - Elsém

Cranuonapnas gons omubounkix (Myrupopasmux) nemneit 4 — z,/n Dponopnmo-
HanpHa | — Qm.
g m o n A= On = Al t O A (1 On) (17.14)
" E,—E ., E o —Eim E,—E _n

Hpn Qm = 1 2, = n, 7. ¢. uponsomen Gbl BOANLIE 0T6OP «TRABHHIX Konuity, AO
RanbHeRMmAas B3BIONMA NpeKparwiack Obl. [ud apomonuun neoGXomguMBI MyTa-
ouu, T. €. 3HaYeHne (m, MeHbIIee 1, HO Gonbinee HeROToporo Qmin. 3HavenHE

Qmin HAX0IUTCA U3 YCIOBUA Tm = 0, T. e. cornacuo (17.13), W, = Ejxm. HMeem
D 4+ E

1> Qpy > Qi =~ =& {7.45)
m

®axTop KavecTsa ( omnpefeldeTcS TOTHOCTHIO Y3HABAHUA MOHOMepa DpH
MaTpuuHOii pefynauranuu. Ecian y3HaBaHue JaHHOTO 3BEHA HE3aBUCUMO OT y3-
HABaHUs [PYTUX SBEIbLEB, T. €. eCJA HeT KoONePaTHBUOCTH Y3HABAHUA, TO BEpO-
ATHOCTHL obpasonaus Ge3omuboTHOd Konud, CoNepKaINeil v 3BeHbeR, €CTh

Q=g (17.16)
THe ¢ — BEPOATHOCTh TOYHOrO BOCIPOM3BeNeHMA ORHoTo 3Bena. Cpasumsag
(17.16) ¢ (17.15), naxomuM

Ine Ine

Vmax < Toq ~ T—¢ (17.17)

TaKk Kak npm ¢, 6auskom K 1, In ¢ = 1 — ¢. Hepasencrso (17.17) ects ycionme
mopora, yCTaHABIMBAONee BCPXUMi Npefled Aas KoAMTIeCTBa uuopManmd, co-
AepKaulerocs B yCTOHIMBOM cauopenponyuupymmeucn cucreme.

§ 17.3. Urpossie Monenn m nudopManHOHHEBIC aCHEKTHI
€aMOOPraHN3AIHH

Ocnosnag npobaema, pemaeMas MONeApHON Teopmelt Jirema,—
3T0 mpobiieMa BO3HHKHOBEHHA YUODANOYEHHON CIPYKTYDH M3 HCXOL-
HOro Xaoca, npobmeMa Bo3uMrHOBeHHA mudopMamumu. Kax mer supme-
aM, TOABJIENHE YUOPAXOICHHOCTH M ee 0T60p X Toffep:KanHe Bo3-
MOMHBI B OTKDPHITON aBTOKAaTaIMTHIECKoil (MaTpmumoit) cmcreme,
HAXONAMENHCA BAAJHA 0T PaBHOBECHA.

CnygafiHyo caMo0pramEsamWi0 Xaoca H BO3HMKHOBeHHEe Heobpa-
THMOH sBONIOOUA TPyaHO cebe mpencrasmTh. B camoMm geme, wmcio
PA3ANYHBIX NOJMHYKNEOTHTHHIX medeit maamHO0 B v = 100 3Bennes,
LIOCTPOGHHKIX W3 9YeTHIpex HyKIeoTAmOB, pasHo 4'° =~ 10%, Cxyuaii-
HEIA BHIGOD HeNM ¢ onpeneNeHHOH NEPBHYHON CTPYKTYypoll mMeer
HEYTOKHEYI BePOATHOCTHh W, CAEJOBATENLHO, HO DeallnayeM.
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He yumTrniBasg MaTpmumoTo aBTOKONUPOBAHESM, KAaKe O4YeHb KPyIl~
uuie dusury (Burmep) npmxopumam K BBHIBOAY O HEBO3MOKHOCTH RO~
fromoruvecko#t caMoOpraHM3anuy, O ee HPOTHBOPEYHH OCHOBIHBIM
HoNoKeHNnAM Pusnku. Ml BaamM, 9TO NPOTHBOPEYHE DTO KarKyllee-
csa. B Mopmensroft cucreme Oiirema camoopranusaums poamoswma. [lo-
ACHAM BO3HHKHOBEHHME TOpAAKA M3 OecHopAxKa ¢ HOMOULIBIO MTPOBBIX
MoJIeneis.

Paccmorprm mozens Apendecros (1907). Mwmeercs maxmarHas
JOCKa, HA KOTOPOii NPOM3BOJIBHBIM 00PA30M PACHON0KeHBl depHEIE I
Oenble IMATHKM, 3aDONUAI0INAE BCe KieTkH. MMeeMm mBe oxTasipumye-
CKME KOCTH, HA ORHOH M3 HuUX VKA3aHB HOMepa TOPU30UTAJBHBIX PA-
a0B 1,...,8, ma npyroft — GyKBH, yKassBajoNye BePTHRAIH, 4&,..., .
IIpaBwao Mrpel COCTOMT B TOM, YT0, OPOCHER 00e KOCTHM,. MB 3aMeHs-
eM IHATHKY, KOOPAWHATH KOTOPOH moNydeHrl Opu OpocaHHM, MALIKOKE
Apyroro mBera. PeayasraT uTpHl HE 3aBHCHT OT HAYANBHOTO pacipe-
HeleHNsA: HA JOCKe depes JjocTaTodHoe quciao OpocaHmin 6yger npu-
MEpHO IIOPOBHY YepPHHIX M (elsix mamex. J#cio 370, COOTBETCTBYIO-
mee oguoMy noxoienmio, pasuo 64, Mrpa OpendecroB Mogeampyer
ycTamoBleHue papuopecHs. Pacnpenenenwe BepoATHOCTeH OKassiBa-
eTcs TaycCoBHIM, ¢ MawkcuMmymom npu N/2 = 64/2. B aroii urpe spro
npoABisercsa orpammdenue ¢uykryannit, Ecanm ro3HmKaer OrKiIome-
HHe OT pPAaBHOBECHOIO pacupeneiedns, BEPOATHOCTh YMeHbOIEHWT
3TOT0 OTKIOHEHMs B03pacTaeT NpPomopluoHaibuo otriouenuto, Cme-
TeMa ABJAETCSA CAMODETYJUPYeMoii B CMBICAE BO3BpAlIENWA ¥ yeroil-
YHBOMY paBHOBECHI0. JTo — 00Ul 3aK0B HOBeIelHs CUCTeMbl BOim-
3M DPABHOBECHA.

Vsmennm reneps OpaBuia HrpH: IHAINKA, ofpedenseMas (poca-
HEEM KocTe#l, He 3ameisgeTcs Ha UIAMKY IPYToro IBeTa, HO yABail-
BaeTca sa cyer m00ofl mamxu apyroro msera. B stom cayuae pas-
HOMEpPHOe pacHpeneseHue HEYCTOMUYUBO — €CHY HAYATBHOMY COCTOA-
HEI0 OTBeuanm 32 Gednix M 32 dePHBIX IIAIMKL, TO NOCIE TIPAMEPIO
64 Opocammit Ha gocKe ocTamyTes IHMAmKu ofmoro usera. Caywaitmoc
OTKJGHEHNE OT PABHOMEpPHOr0 pacupefielieHNs yCHIUBAETCH H 0mpe-
Aenser cynn0y cucrembl. B 3Toil urpe ymopsI04eHNIOCTh BO3HHKAET
A3 HEYHOPSANOYeHHOCTH, HO He BCIENCTBUE CEJIEKNHOHHOr0 MnpeuMy-
mecTra [iA ONHOTO M3 [BYX I[BETOB, a BCAEICTBHE CJIy4almoro
nm3beiTka nDomyasmuu. Mrpa MopmeampyeT «BBUKUBAHEE BBHLKEBAIO~
Wux», Ho He JAapBUHOBCKY0 dBOJIONMIO (cM. ¢. 538).

Tpersa urpa Mojenupyer mopenenme, HPOMEKYTOUHOE MEHAY ye-
TOMYAREIM ¥ HEYCTOHYMUBHIM, JT0 wrpa B «OecnopapodHoe GiLympa-
gney. Ha srtor pas OGpocaem He KoeTw, a Mmoxery. Keam BeXommT
repl — 3aMeHAeM NPOM3BOIBHYI0 UEPHYIO IMAIIKY HA 01y, ecnm
pemrka — HaoGopor. Heonpenenernocts 3ideMeHTAPHOTO COOBITHA MO-
JKeT NPsMO DOBAMATE Ha MAaKpOCKomugeckoe pacupedenenue. Cucre-
ma Oyder fecmopsagodno KoiaebaTbea MEKAY KpafinBMm caydasgMm
(Bce mIanIKK YepHBIe WM Bee IMANKH (exsie).

Paznuume mesxay TpeMs MrpaMH JeMOHCTDHDYyeTCA 3HAUCHHAMIE
BePOATHOCTH NIA YKASAHHBIX KpalfiHUX Ciy4Yacs. JQOOXNEHHE NOCKW
TONBKO YEPHBIMA HJIM TONBKO OENBIMH MIAIIKAMA IPH 6eCcIIopAN0IHOM
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Gaympanuu tpebyer B cpernem 32-x moromemwmit (32° = 1000 Gpoca-
Buil), ecau ucxojgmoe pacopedenenue Oruio paBHoMmepHBIM, Bo BTO-
Pofl uTpe Takoe COCTOAHUe YCTAHABIMBAGTCH Wepe3 ONHO IOKONeHUe
(64 O6pocamna). B wurpe 9pemdécros mus pmocTHeHHS KpaitHero
cocroanma HyHO oxrono 10" 6Gpocanuif, Tak KaK BepPOATHOCTh TAKO-
ro cocroguusa ects (1/2)% =~ 10-'%,

B »sTux wmrpax wer yclosuit gaa orbopa: MerafoidmsMma, CaMOBOC-
NpoHW3BeNeHuA (ABTOKATANN3a) W MyTanuit. JireH Hpejaaraer Mo-
JeIBHYI0 «U2py 6 Gucep» nis MOACHEHUS NODPeNIOKeHHOH MM TEOPHH.

Vmeem wUeThipe copTa CTEKASHHHIX IHAPUKOB, CKAaiKeM, CHHEX,
JKEJITHIX, KPACHBIX W 3eJIEHBIX, PACHONOKEeHHLX HA KIETKAX IIaXMAaT-
moit gocku., CddTaeM «poicdeHWE» ¥ «CMEPTh» HE3aBHUCUMBIMHA IIDO-
meccamu, «CmepTs» Mojenmpyerca mrpoit JdpendecroB — MAPHK yOU-
paeTca ¢ KJIETKY, KOOPAUHATH KOTOPON BHHNATM HPH (GPOCAaHUH KOC-
Td. Pesyasrar cieayrouiero 0Opocamust COOTBETCTBYET BTOPOM Hrpe,
T. €. MOEJHpYeT (pOsKICHHe» — IMAPUK BHIIABINECH KICTKA yXBAMBA-
eTCH, eMy HofAoOHEI NoMellaeTcs B KIETKY, ocpofopmpoiyocs npnm
npegwiymem Opocaunu, «CMmepTs» M «poKieHHEe» FePexyIoOTed, H 06-
mee THCI0 MAapHKoB ocTaercs meusmeHHEM (64). Bregem Temepn B
UrPy celeKTUBHBIE NpemmymecTsa. Ecim fpocanue gBYX OKTasypH-
9eCKHX KOCTell IpUBOIUT K «PORIEHHI», TO MBI OpocaeM emije pas
O0BYHYI0 KYyOWIECKYI0 KOCTb M yABaWBaeM CHHW{I MIADHK, €CIM HA
9TOH KOCTH BHIDANO Tiofoe YMCIO OYKOB; y7qBaWBaeM KPACHSIH, €CIH
sumasio 1, 2, 3, 4, 5, Ho me 6 ouxoB; ypBampaem JKeJITHIA, €CAM BHI-
mano 1, 2, 3, 4 ouxa, W ynBamsaem 3eleHEId, ecam pemamo 1, 2,
3 oura. TakuMm ofpasom, BepOATHOCTh «PABMEOMKCHHUS» UIf CHHHX
IMAPHKOB HAUOONBIIALA, IS 3ejJeHbx — HauMmenbmas, CymecTreHHO,
uro B (hase «pormnenusy Koctm Gpocalores go Tex Iop, TMoKa HE Cra-
HeT BO3MOKHBIM YJ/IBOGHHEe INIAPHKOB. JTO MOJeNUpyeT PpEryadnuio
nocpeicTBOM HONNePRAHUS DOCTOSIHHBIM OOIIero YHcIa IHAPHKOB.

«Wrpa B GmCep» ABIAETCA MOJENLI0 [AaPBUHOBCKOH 9BONIONHH,
OuerH[HO, 9TO «BLIMKHBATbY BYIYT B KOHeYHOM cdeTe JIMIIL CHHEE
HIADMKA — Bes JOCKA 3aUOJHATCA MMM. OT0 HOKA3HBAKT PaCIeTHI
- ma OBM. B oroit urpe mer, ogmaxo, myranuit. [{na ygera Myranmi

paccMOTpPUM W3MeHeHdBI BapuwaHT Mrpel. VmeeM #MImB [Ba COpTa
IMAapuKeB — cuHMe ¥ jreiToie. CUHMe mapHxku ypBawpamTes B 4 pa-
,3a OwicTpee, ueM jKeqartole, llpmnmmem cumumm nmrapmkam onpenened-
HYI0 BePOATHOCTE OIMMOOYHON pPEeNPOAYKIUM — 3aMEHE! CHHEro Ina-
puka ma renartsid, jHenrtsie, mamporws, pasmmokaTed 0es omin-
00K — BepOSITHOCTL BO3HHKHOBEHMS CHHET0 HIAPHKA M3 JKEITOro mpe-
gefpesxmmo masna. Pacaersr gua sepoarmocrteii ommOxm 0, 25, 50 m
75% nokasslBaioT, 9T0 B ABYX HOCIESHEX CAyIaAX CHHAe IIADHKE
BeIMEpAOT; OpH ommbre 259 HMX YmCIo B cpegHeM NpPeBEINIAET THUC-
‘10 JKENTHIX, HO JKeJThHe He BEIMHPAIOT; W [PH TOYHOH DPEmpONyKIIMH
cuare ObicTpo BHITeCHAT JKelrTsie. Taxkum ofpasoM, mMeercd mopo-
‘TOBOE 3HAYEHMe IIPONEHTA OIMHOOK, HPH KOTOPOM eme BO3MOKHO
OpPeNMynecTBeHHOEe PAa3MHOKOHHe CHHHX HIApHKOB.

BosEnkHoBeHNe YHODAJNOIEHHOCTH B 9THX HIPAX 03HAZAET CO3/a-
BMe WO(OPMaNUN — 3allOMAHaHMe ciydailHoro BHIJopA Ha MaKpPOCKO-
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nuueckomM yposHe (cM. § 9.1). B wmopmenm Jiirena, onHcanmoii B
§ 17.2, Mn uMeeM [eN0 ¢ BHIjeJieHMEM 3apaHee mMeBHIelcs wmadpop-
MaOV¥ ¥3 MaCKUpOBABIINX ee [IyMOB H C cO3JaHueM HOBOH mHapoOp-
mauuu. [lepssiit mpomece Momenupyercs Haxud@eM ANpHOPIO MAKCH-
MaJIbHOfI CeNIeKTHBHOH I[EHHOCTH Y «TJAaBHBIX KONHW», BTOPOH — BO3~
HUKHOBeHHEM HOBHIX «(IJAaBHBIX KOMUii» B pe3ylbTare MyTagui.
Taxum obpasom, ontaMym E — W, ospavaer selapienue muopMa-
num, cysur W,, — W, — cosgaume 1oBoil mH(pOpMAaINH.
Brispnennas u coszannasg uwAEQOPMALHSA OCTAETCH B CHCTEME —
cucteMa 31y uHEDOPMANHMIO «3amoMuiiaery, 3anoMmHanme wuHpopma-
IUHE eCTh Mpoljece HEepaBHOBECHHII W HeoOparmMuii. MEl Bugum, uto
PAa3BUBAIMAsCA CHCTEMa SBIAETCA W CO3AATENEeM, M PElHenTopoM M-
opMmanuy — «3anOMHHANUE» NPOU3BOFUTCH pelenTopou (cM. §17.9).
«3adoMuHEanney ecTh CBOMCTBO HUCCHNATUBHON cueTeMbl. Cmcrema,
fIM3Kasg K paBHOBECHIO, «HE MOMHUT» CIAy4YaliHbie OT HEro OTKIole-
uud, faykryauum. Hamporus, miccmmaTmsuas cuereMma Mosker o0.a-
OaTh NaMATh0 HMEHHO B TOM CMbICJE, 9TO OHA DHOCO6I]3 3aU0OMITHATI>
CILy4ailHEIfl BHIOOD — CO3JaBATH W BOCIPAHEMATE HWHPOPMAIILIC.

§ 17.4. Tunepouxan

Bepuemca & Mmogmeawm Jirena. Jlmg Toro wTo6m npubAHE3NTE ee K
npupoje, OymeM CYIUTAThb, YTO MAKDPOMOJEKYJH He ABTOKOMIIPYIOTCH,
HO CWHTe3npyloT KoMIuemenrapmsie ueinm. CucreMa oONUCHIBAETCS
gepenoBaHEeM «IIICH- B «MUEyc»-gonmit (+i u —i). Orbop mpome-
XONMT CPeI¥ KOIUIEKTUBOB =i, NpecTaBiseMbixX HHKIaAMA

i

-1

Teopus mpu sToM He H3MenseTCd.

Ecrecrrennriii oThop cpesm TAKEX LUKIOB HE MOJMKET, OJHAKO,
OPHBECTH K BO3HUKHOBEHHIO OTOODPAHHBIX AJHOHBIX MAKPOMOAEKYI.
Bo-uepsbix, BepOATHOCTL, 0Oe30iiuboTHOr0 BRIMOGends MofoMmepa B
MONVHYKICOTHAHYI0 menb ¢ (eM. ¢. 541) me [mpeBbimaer 0,99. Caeno-
parenbHo, ywe upm v=100 wmmeem @ = q'=(0,99)"°=0,36.
Bo-BTopHIX, cenexTMBHAS WEHHOCTH, Bbipa;Kaemaa meguwTamonn W,
HE OJHO3HAYHO KOpPPeIHpyeT ¢ HePBUYHOH CTPYKTypo# Henm. B nenm
MOT'YT BOSHHUKATH MYTAUWW ¥ MATPUTHBII CHHTE3 MOMKET HPOIHCYONHTH
¢ ommbramu Ge3 rtoro, urobnl mapamerp W, mamenmiacsa. Martpuanag
penynINKan¥A OCHOBAHA HA Y3HABAHHH OTIeILUbIX eIWHHI] M HX
fnmmaitmax coceneit. Taxkum obpasom, HagpmMep, ABoilnag MyTaiH-
OHHAA 3aMeHa

...CABBD...CACBD...—...CACBD...CABBD...
He NOMKHA CKA3HIBATHCA Ha SHAMCHMU Wi T. C. I
33 UENM KaK UeJoro.
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