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I. BBeJieHHe 

llpo~eMa ~~OB OTHOCHTCH R. ~any Tp~OHHHX a~a~ pemeTO~~ 
Hoi cTaTHCTHRH .·aHa WOPMy~yeTCH RaR MO~enb pemeTo~oro ~yx-
aToMHoro rasa, Ral!UtaJI MoJieey.na. ROToporo aaHHMaeT napy CMEllKHHX . ya
JIOB peryJIHpHOH pemeTRH. ~3R0~9HCTBymmH9 CHJIH OTTaJIRHBaHHH npen&T

CTBy.IDT non~aHKD Ha o~ yaeJI pemeTRH 6oJiee ~eM o~oii MOJieeyJIH, 

a noTeHUHaJI Baamm~eiicTBHri aaBHCHT OT BaaHMHoro pacnoJioxewm MOJie-

eyJI. Cpe~ paaHooopaaHHX .zuwepHHX a~a~ ocoooe MecTo aaHHMaeT npoO

JieMa nepe~CJieH.WI BCeBOSMOJitHHX ROHqm.ypaiUti! nJIOTHO ynaROBammx ~

M9pOB, ROr~ BCe YSJIH pemeTRH nORpHTH MOJie~~· llep:aoe TO~Oe pe

me~e~TaKOH 3~a~ OWIO no~eHO KacTeJI9HHOM 2 H ~epOM H T~~~
JIH 3 

,ItJif.t ~YM9PHOH RBB,Iij)aTHOii peme'l'RH. BIIOCJI9~CTBHH · ~aH H By'<,~; 
noRaaanx, ~o c noMOmDID ~epoB MOXHO CWOPMYJIHpOBaTD o6~ MO~enb 

CBOOO~ <lJepMHOHOB • .I{HMepHHe npe~CTaBJl9~ ORaaaJJ.HC:& Y.Zt06HHMK, B 

~CTHOCTH, .rtJif.t WOPMY~OBRH MO~eJIH HaHHra II. Oco6eHHo nmpoRoe ~c
npocTpaaeHHe 3TH npncTrewm no.nyqwm npH RCCJI9~0Bamm: ~YM9PHHX. 
MO~eJI9H 0HOMElM6paH 5 ,G , B ROTOpuX ,1UW9pHHM ROH(im'ypa.llWIM COllOC

TaBJ!HIDTCH llOJIRMepHHe ~eno~. B STOM cnyqae CT9p~9CRHe OrpaHHq9-

H.WI Ha pacnoJioxeHRe ~epo:a noaBonHDT yqecTD a~RTH HcHJimqeHHoro 

007>9Ma B llOJI,itM9pHOit . CHCTeMe • !JJIOTHO YliBKOBaHHWl CHCT9Ma. ~epOB 06-
JI~aeT BB.1ItHOii OC69HHOCT:&ID: yCJIOBHli lil:CRJlil~eHHoro. 067>eMa H llOJIHOro aa

llOJIH9Hiil:H pemeTRH nopO~amT ~aJIDHO~eiiCTB~e ROpp~ M~ ~e

paMH, . Cll~aDIIH9, B00611t9 roBOpl!, no CTeneHHOMy SBKOHy. HMeHHO no STO:It 

npHtmHe Mo~eJI:& ;ItHMepo:a Ha RBB,Iij)aTHo:li pemeTRe, He o~ i~Jaao;;,r ne
pexo~oM, npe~CTSBnReT COOOit RpH~eCRYID TO~ MO~enlil: JfaHHra ? • ~ 
BHXO~ HS RpHT~eCROrO COCTOHHHH CHCT6Ma .zuwepOB ~QX~Ha 6HT:& paa6aB

JieHa JIH6o MOHOMepaMH, JIH6o .zuwepaMH ;lij)yroro copTa, eCJIH · paooMaTpHBaeT

CH CJIOXHW! ~6ROpHpOBaHHa!I pemeTRa, RBK STO HM99T MeCTO B .zumepHOM 

npe~cTaBJieHHK Mo~enx HsHHra. 

CTeneHHHe Ropp~ B Mo~enx JtRMepoB nos:ao.imm OWO:pMyJIHpoBaT:r:. 

HH'JlepecHy.l) npO~eMy'. 
1 

:liTO DpOHaOit.JteT, 6CJIH B CHOTeMe ,ItHMepoB, B3am40-

~eitOTBymmKX nocpe~OTBOM TBep~Oit Oep~eBBHH, B~T:& ~OllOJIHHTeJI:&HOe 

BSaHMO~eiiCTBKe M6llr,Izy' OOC9.ItHHMiil: ;ItHMe~;mepBHe TBKWI S~alJB. 6WlB. 
nocTaBJieHa :a pa6o'l'e XeA.m.mma H .l!H6a · ·8 , B RoTopo! d:wxo noRaaaao, 

~o BR.IIIl~eHHe 6JmsRo.lteiicTBYDitero npn.a:xemm M~ napaJIJieJIDHmm ~

uepaYH npHBo~ R n08BneHHD ~oBoro nepexo~a :a HHSRO'l'euuepaTYPHOe 
OpH9HTBIU!OHHO ynoplJ,ltO~eHH09 COCTOf!HHe. .liORa3aB CYIIt90TBOBamte «iaSOBo

ro · nepaxo~a, XelnMaHH lt .l!Hd ooTaBltll: OTRpHTHM :aonpoo o :uacce YHH
:aepoaJIDHOCTH paCCJIOTpeHHHX. ma; KO~e.nel. M~ ~eM. 3~90:& Mil C'ra.mat-

~ G~J.tiH ......... .~.<il l:llCTL'Tyjr t 
~ ~.O:f!.iii.U l.lCl' :!I~J!Ollllil.ifl t .. G,friE'JUl!OTEKA _ -



BaeMCR C He06~oft C~eH, KO~a KOpp~ BHe TO~ ~OBOrO 
nepexo~a y6HRamT CTeneHBHM o6pasOM1 a He cnanaDT 3KCnOHe~~H0 1 
KaK 3TO :BMeeT MeCTO BO BCeX HSBeCTHHX MO~eJlfiX . C 6JmaKO~eitCTB~ .. 
noTe~OM. HayqeHHe 3TOH CHTYauHH COCT~eT OCHOBHyiD ~e~ ~aHHOft 
pa6o~. · 

BKJmtieHHe ~ono.mmTem.Horo Baa:BMo~eicT:m!a: BHBO.ItHT IIJ.Ia.HapHyiD 
aanaqy 0 ~epax H3 KJlaCCa TO"'HO pemaeMWC MO~eJI~H. I!oaTOMy Ham. aHa

JmS 6~eT OCHOBaH He . Ha aHaJIHTR'I6CKHX pemeHWIX, a Ha tmCJieHHOM MO~e
mipOBamm Me~o~OM MOHTe-KapJio c noMOIIO>lD cneruffi.m,Horo anropHTMa, npe~
JIOXSHHOro B pa6oTe / 9/. B n. 2 cqopMyJIBpOBaHa MO~eJIL B3~0~9HCTBY
.mmzx ~epOB H HSJIOXeHa.npo~e~a l!HCJISHHOrO MO~eJIZpOBBHHff. rJiaBHaK 
TPy,ltHOCTI. COCTOHT B HeaprO~OCTH aJII'OpRTMB.1 reHepRJ)y!E{ero ,Itm4ep
Hii6 KOH~amm Ha pemeTKe C nepE:O,ItlllieCKHMH I'pa.mrnruMH YCJIOBRIIMH. 
Bo Ra6exaHRe. aToft TPy,ItHOCTR HaMH paccMoTpeHH KoHe~e pemeTKH c 
OTRpUTHMR I'p~aMH. Ilpe~apRTeJII.HOe RCCJie~~Ba-HHe noBe~eHRH T9nJIOSM
KOCTR KaK ~ TeMnepaT,ypU ~ pemeTOK paaMepoM 8 X 8, IO X IO 
R I4 x I4 npoBe.iteHo B pa6oTe 9 • Ilo.JIYl!eHHHe peayJILTaTu y&aaimai>T 
Ha BepoaTHoe pasBHTHe qaaoBoro nepexo~a B TepMO~aMHqeCKoM· npe~e
Jie. B n. 3 npe~CTaBJreHU HOBHe ~e ,n;J1JI pemeTOK 60JII.mHX paaMepoB R 
npne~eau peayJILTaru HX o6pa6oTKH aa ocHoBe rmroTeau KOHe'!HopasMep
Horo no~o6BR. Pas~eJI 4 noc~eH RpaTKOMY. o6c~eHHJD. 

2. MOlieJIL H aJII'OAATM MOH're•I\aMO 

PaceMOTPHM KB~aTHyiD pemeTRY1 COCToamyJD R3 H CTpOK R N 

eTOJI6~0B 1 nOJIHOeT:&il noRpUTYJD ~epaMH. l'opHSOHT~HOJIY ~epy 
npmmmeM cTaTHCTR'!ecKRft • Bee x , BepT~HOMY - Bee y • BaaHMo-
~eftcTBHe MeJE,Dy ;ztmll9paMH HeJKJJILKO OT.liWJB.eTCR OT BapHaHTOB 1 paceMOT
peHHUXXeHJ!MaHHOM H ~60M 8 • Mu 6~eM CtmTaTI. B3aHMO~eHCTBYDmRMH 
TOJILKO ;ztm~Iepu,pacnOJIOXeHHUe Ha npOTHBOnOJIOEHHX CTOpOHax aJieMSHTap
HOrO KB~aTa. ~OH nape BSaRMO~eHCTBymmHX ,ItHMepOB 1 BHe SaBHCHMOC
TH OT RX OpH9HTauHH1 MU ~OnOJIHHTeJILHO COnOCTaBHM 60~0BCKRH 
Bee eK. 3a,J:{aqa, KaK 06U'!HO 1 COCTORT B BUtiHCJiemm CTaTHCTR'!eCKOH 
cyMMU 

Z(K) = L xn(C)ym(C)eKN(C) 

c (I) 

r~e n(C) 1 m(C) - tiHCJia rOpE:SOHTaJIJ>HllX R BepT~HHX ,ItHMepOB 
B KOH~a,mm C 1 N(C) - l!HCJIO BSaHMO~eHCT.:syl[lltZX nap, a CYJ<lMR-
POBaHHe npoRaBo.ItHTCH no BceM ~onycTRMUM ;ztm~IepHHM KoH~auzHM. Pac
CMOTpHM npoHSBOJILHYD nJIOTHYJD yna&oBey. ;ztm~IepoB c ·- aa -~rumoit pemeTKe. 

)Ier&o ~oKaaaTI., 'ITO :S CJIYl!aS pemeTKH co CBo6o,ttimMH I'l'amn:ta.MH Bcer~a 
. H~eTCR napa B3aRMO~SHC'l'ByDIU1X ropRSOHT~HUX HJm BSpT~mDc ,ItH-

I 
'.r 
I 

t 

MSpOB. ECJIH l!HCJIO B38HMO~SHCTBYJ(1111DC nap N(C) >. 1 1 BU6epeM 
c.rrytiaiiHr:.r o6pasoM o~ RS HRX. · Il?BepHeM BH6paauyD napy Ha · rr/2 

npeBpalllrui ropHSOHT~HYJD napy B BepTRKaJI];HYJD H.lm1 Ha060pOT1 Bep
T~HyiD B ropH30HTWHylD. M!:l llOJIYl!HM JJ.PYl'YlD KOH@l:rypan;mo C' 1 

B KoTOpOH RMeeTCR 1 B006nte rQBOp!I, .D;PyrOe ~CJIO B3aHMO~eHCTBYJWU1X 
nap N ( c' J · • Col3epma.R: STY irpo~e.n;ypy . MHoroKpaTHo, MU · no.nyq:HM 
noCJie~oBaTem.HocTI. itHMepmrx: KOH~aUmt. Tenepi. MU ~oJDiml noaa-
6oTHT:cca 0 · TOM, '!T06H·· aJII'OpHTM nopOJir,ItaJI HenpliiBO,ItZMylO c.nyqaiiB:yD 
~em ·KoH~a.rurit c. r.K66coBCKHM· CTamiOHaPHRM pacnp·e~eJieHHeM. ·rroc.:. 
TPOHM · rpatp G , yaJiaMH · KoToporo SIBJllllDTCR · Bee BoaMomme :KoH~a-
IUm C

1 
;c

2 
1 ••• lcL . nJIOTHO yna.KoBammx ;ztm~IepoB .• ,lJ,Be BepmHHH C

1 

R c rp$, o~eM c-.:mTaTI. cBiiaa.HHHMH pe6poM, eCJIH BOaMo.llteH nepexo~ 
J . . . . . .. • . 

RS c 1 B C1 . nyT9M BpameHRH O~OH . napH B3aHM0~9HC'l'BYJli!HX ,IU~Me-
poB. IIyci-i N(c J - tmCJio TB.KRX nap B KOH~armH· C 1 e G 

I ., . . 

Tor~a cTeneHD BepmHHH c
1 

('!RCJio HHIWtSH'l'ma eft pe6ep)6~eT 
paBHa N(c J • ,lleicTBRe wopRTMa MoHTe-KapJIO' Momo Teriepi. npe~-

1.. . . ' .. ·. . 

'CTaBR'l'I. 'KaK ~oe 6JlyJK.naHHe no rpawy G c nepexo;ronn.m Be-·· 
poJITHO~Tm.m' p 

1 1 
' · MeJK,Ity :Bepiiiliffi,aMJI[. c 

1 
R cJ · ~· ,II;JIJl Taro .. 

'!T06U o6ecne'!H'l'I> .. PaBHOBeCH09 rR66COBeKOe pacripe~eJieHHe BepO.!lTHOC-
Tel · · .· · ·· ' · · ·· 

(eq)(K} 
rrl exp{KN(C )]JI exp{KN(C)} 

"· ,1; . (;.. . 
(2} 

,n;J1JI nocemem Bepmm c I I ••• I c L . ; rpa.\T)a G ' nepexo~e 
. BepO.!lTHO~TR p

1 
J . MOXHO onpe~W'l'I. ~3 ypaBHSHBR ·~e'l'a11I.Horo . 6a-

JiaHCa . 

~(eq) = rr(e~ 

.. 1. PIJ• J .. PJI'' (3) 

IlpR O'l'CyTCTBHH noTe~aJia BaB.m.fo~eitcTBmi MeEJl.Y ,!U!MepaMJI[ K =o~rr:eqJ (O) 

-PaBHOMepHoe pacnpe~eJieHHe,H pemeHHe ypaBHemm (3) HMeeT npocToi:t 
~ .. .. 1 plj I 

p (0) ,; . 
I j . 

p N(C )/N(C ) 
I j . I J 

·N(C
1

)?: N(CJ), 

·' 

N(C ) :s N(C ) , 
. I. j (4) 

·r~e PI J = l/N(CI) II 9CJIH BepmHHH C 1 ll CJ I'paifa G 

· CMSJKHH,R .. P1J = o · ~ HeCMemmx: Bepmm. B oCSII(eM c.nyqae R~ 
He"'Horo BSW!MO'e'CTBBR MeEJt.Y ,ItBM9pa!m yPBBH9HH6 ~eTaJII.Horo · 6MaHca 
HMeeT pemeBHe 9 

3 



·. 11 

P 1 /K) 

j ~11 exp{K{N(C 1 ) 

1 PI jN(CI )/N(CJ) 

- N(C
1

)]},_ N(C
1

) l!: N(C
1

) 1 

, N(C ) :s N(C ) • 
I j 

(5) 
TBK RaR ~CHO ~epHHX ROH~ Ha ROH9~0fi pemeTR9 ROH9~0, 

TO aprOltH"'HOCT:& aJil'OpHTMa. 9KBHBaJ19HTHa CBSISHOCTH rpaqa G H 

anepHO~OCTH ~oro-~- Ha HeM. JierRO YBif.It9T:&, qrro npH 

HaJl.lllml! nepHO,Itl!T.I9CRHX I'pamttnmX yaHOBd rpB.ql . G . pacna.ztaeTCli Ha 

H9CBII3Hil9 ROMIIOH9HTH. HanpBMep,"'MO.lltHO· npe,llWHT:D ,Itm49pHHe~· KOHqurrypa- . 

IUm, B ROTOPHX H9T HH O~Ofi napH ~epoB pacnOJIOX9HHHX Ha CTOpOHax 

O,llHOrO 8~9M9HTapHOrO KB~aTa. Bo H36ezaHHe. TpY~OCTefi, CBIISaHHHX 

c onpe,lle~eHReM apro~ecKoro ~opHTMa, MH 6~eM paccMaTpHBaT:o pe

meTKH co cBo6o.ItH!lMil: rp~. B pa6oTe 191 .llORaaaHa TeopeMa, ycTa.:.. 

~B.illllaR: apro~OCT:D ,llaHHOrO a.nropHTMa B 9TOM aHYT.IS9. 

BHqaaHeHHH npoBo~c:o Ha'KoMD:&mTepe vAX8350 •. B~ paccMoT-

peHH ,JJ;RMepHHe nOKpHTHH Ha KB~aTHux pemeTKax paaMepOM .LxL 

r,Jte L - 'tleTH09 'IIHCHO, llp.KHHMBJ.llt99 SHaT.IeHWI OT 8 ,ll;O 40 • MH He 

HHTepecoBaJIHc:& s~RTaMH aHRSOTpOnHH H no~oXRXH paeHHMH aKTHBHoc

TH B6PTmtaJII.lmx l!! ropl!!SOHTaJl:DHHX pe6ep pemeTKH. MOHTe-1\a.pJIO mar Ha 

O,ll;l!!H ys~ Ollp9,lleJlHJICJI RaR noaHe,llOBaT~HOCT:& B cpe~eM RS L 
2 nOnHTOK 

noBOpOTa ~0 BH6HPa9MHX nap BSal!!MO,ll9HCTB~ ,JJ;RMepOB. Ha ~C-
·. . / 

Jia BCSX nonHTOK COBeplllaJll!!C:D T~KO T9 noBOpOTH, KOTOpHe ~OMeTBcr-

panl!! KpHTepHD MeTpono~ca. nna TOro 'IIT06H o6ecne'tll!!T:& ,llOCTaTO'IIHO 

npe,u;cTaBl!!T~BYJ) BH60PKY llpH paayr.moM paCXO,ll9 MBIIIl!!HHOrO BpeMeHH, ,IW1 

RaZJtOrD 3Ha'II9Hl'm napaMeTpa BSa.HMO,lle!CTBHH K 06pa6aTHBaJ1HC:D CTa-

Tl!!CT.f4'1iecKl!! 5 X !04 KOH~attd, M9.JlYII!lll6 ,Iij)yi' aa .D;PYI'OM T.Iepea }m.:

TepBaJl B O,Itl!H MOHTe-I\a.pJIO mar Ha yae~. 

3. 1IIM9HHH9 peay.npTa,TH l!! KQiJ63HOpasMepHwt CK6#JnmrOBW!; 

a,awa 

B MO.ll~ ,llHMep-,ItHMepHoro Baam.m,u;eicTBHH,. paccMoTpeHHofi B n.2, 

T9Wl09MKOCT:& nponopiUIOHaJI:DHa ~~ ~OM nap B3aBMO,ll6i!CTByJ)-

mzx ,lli'IMepoB N ( c J • BwmMeHl!!e it c c J W1!I RruJtJtOi KOE$IrypaiUDI c 
Heo6xo~o Taxxe ~ pewaauKH BepOHTHocTel nepexo,u;a (5). ~ pe

meTKH LxL ~~Hali TeWIOeMKOCT:D Ha O,lJ;l!!H ,ItHMep cL (K) l!!M99T 

mm 

r,JJ;e HL -

N(cj 

2~ · HL HL 
c (K) = ----"'2 {M-1 E N2

(c ) - {M-
1 E N(C )]

2
}) 

L L L 1=1 I L 1=1 I '(6) 

~Mo Bcei MoHTe-.K.!ipJio maroB. AnJi oxteHKl!! ,ItHcnepcl!!H . 

B ~Oft T.IaCTH (6) l!!CUO~ayeTCJI Onl!!CaHHHi BHm6 aJII'OpHTM 

~ 
I 

J 

+ 

MOHTe-1\a.pJIO, OM. Ta.IOK9 / 9/. 3a.BHCRMOCT:& no~eHHHX 'IIHCH9HHHX OD;e-

HOR ,llJlii c L ( K) OT napaMeTpa BSEiHMO.ll9HCTBHH K nOKaaaHa Ha 

pnc. I. npH paaHHX sHaT.IeHl!!liX L • BH.ItHo, qrro cyiitecTByeT JIBHo BHpa

xeHHaH Te~e~ R cyxeH:I!!m nHRa T9Wl09MKOCTH C pOCT~M L ·, npH

T.I6M ero BHCOTa YB9~a9TCJI, a no~OlWHH9 CM9II!Cl6TCJI B CTOpOHy 60Jiee 

BHCOIWX TeMIIeparryp (M9H:DIIlHX SHal!SHRH K ) • ECT9CTB9HHO nonHTaT:D

Cli OnHCaT:& STO nOB9,ll9HH9 B paMKaX rHITOT93H ROH9~0paaMepHOrO llO,ll06HH 

.ItJlii CHCT9M B 0Kp9CTHOCTH KpHTHT.I9CROl TOl!KH. B Ham9M ~e, O~aKO, 

HSHSBSCTSH B~ OC069HHOCTR ~9~HOH T9lln09MKOCTH 6eCROHS~Ofi CHCTe

MH coo(K) KaK ~ T9MnepaTypH. ITOaTO~ H906XO~O paCCMOTpST:D 

,llBa OCHOBHHX BapHaHTa: CTeneHHOH H JIOrapHqJvm'IISCKOH OC069HHOCTH. EMH 
coo(K) HM99T CTeneliHym oco6eHHOCT:& Blma IK-K ,-a ' a > 0, 

TO corJiacHo rHnoTeae KoHe~fPaaMepHoro no.Ito6aa ~ .llBYM9PHHX czcTeM 

CO CB060,llHHMH I'paHHD;aMH /IO acl!!MIITOTHKa cL(K) npH 60~IIlHX L 

HM99T BH,II; 
2 

c (K) = a2La/vx (atL1/v) +EL-k~ (t) + o(L-2 ), ( ) 
L a k=O k • · ? 

r,lle t = (K~- K)/Kc , Kc - liR9JIIIOJiaraeMoe Kpl!Tl!!T.IecROe 

aHaT.IeHHe napaMeTpa K ; a H v - KpHTHT.IecKHe noKaaaTe~ 

W1!i T9Wl06MKOCTH H KOpp9JllillHOHHOH WI.KHH,. COOTB9TCTB9HHO; a- MeT

pnecRd KOS~EmT; . ~k(t), k. ,;, 0,!,2, - H9ROTOpHe peryJiffPHH9 

npH t = o \PiHKitHl!!. ~ Toro l!T06H B npe,lle~e. L ... co npH qmtCHPo

BaHHOM t * o BHpaxe~e (?) BocnpoHaBo,JJ;Mo TepMo,ItHHa.MH'tlecw peay~-
TaT, YHHB9PCaJl:DHS!i ~ no,llo6mi X :X ( 1:) npH 11: I .- <>0 ,llO~a 

HM9T:& aCHMUTOTHT.I9CR09 paa~OX9HH9 

X~(l:) = y21't'l-a + ylll:(-a/2-1 + Yol:-2 + (8) 

r,JJ;e Yo· Y1 H Y2 - ymmepcaJI:DHH9 KOa~eHTH~· 
B aJI:DTepHaTHBHOM ~e ~orapH~ecRo! oco6eHHOCTH 

npe,JJ;~Hofi TeirJioeMKOCTH c"' (KJ , MH np.mmMB.eM .ItJlii cL (K J acmm-

TOTHT.IecRoe paanoxeHl!!e 

c (K)~= 2a2q
0

ln(aL1/V) + a2X
0

(atL1/V) +EL-k ~k(t) + 
L .k=O 

-2 (9) 
· + o(L ) , 

r,JJ;e q0 > 0 - ymmepcaJii,HM ROHCTaHTa, a iJJymauvi no,u;o6m x0 (l: J 
-HM69T llpH 1: _,;.±.., aCHMIITOTHT.I9CKO.e. noB9,1J;9HR9. 

x
0

('t') ~ -2q01n11:1 + c± (IO) 
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0.57 
CL(K) 

0.54 
+ 

0.51 + + ,. 
Ul 

• • 0.-l!i • • 
• 

U! X ·' X X 

0.39 X X . 
)( • )( 

• • • 0.36 • ,J • )(' 

)( • 
0.33 • 0 0 0 ~ 

0 
0 0 

X 
0 0 !S 

0.3 0 0 
X 0 

0 0 

0.21 X 
0 

0.2~ 

0.21 

0.18 

0.15 

OJ21.2 1.4 I.& I 1.8 2 2.2 2.~ 2.& 

PRe. I , • 
Y,IteJII.HaJi TSirJ!OeMKOCT:O C!_{K) RaK ~ napaMeTpa BSWIMO-

,ItS:I!CTBRH K ~ pemeTKH L x L paaMepoM L = I2 (a> ' I6 (*>• 
20 (X) , 28 ( •) . R 40 (+) i·· 

• 
0.42 

cL (K) ~ A ,? + B ~ + C 

.7· 0.41 

0.4 

..... 4 ,·.-. 

.} .. 
.)( 

0.37 

0.36 .'-;:--:-';--~..,------:-':---:-:--~----:-' 
1.5 1.6 1.7 . t.B 1.9 2 · · 2.1 

K 

PRe. 2. 
Ilapa60JIR1!9CKSSI annpOKC~ ,ItJll1 

K Kmax 
MB.KCID4YJ.W. npR = L ,ItJll1 

6 

c.L ( K) B OKpSCTHOCTH 

L =20 

., 

·l 

1 
) 

c HSKOTopmm: ymmepcam.tmMK aMIIJmTy,ItaMH c + -
1

. . Dmoiresa ( 9) OTJlli- • 

liB.STCJI OT npe,ItCKaSa.HWI ilpRBMaHa R Py,lo:nma/!I · TSM, "iTO ytDITHBaST 

BKJia,ltH OT CB060,ItHO:I! l'paHHIUl1 R TSM, "iTO ap~SHT <fJymcram flO.It0.6Kfl . 

X0 (-c) BH6pau B 6oJiee o6nteM BH,Ite -c =atL11v, ,ItOnyCRamteM Hapyme

HRe rznepcKeHJ1HHra. ~ Onp9,It9Jl9HHH flOJlOXSHHH MaKCRMyMa TSnJIOSMKOC

TR cL(KJ n~e~e ~CJieHHHe ,ItaHHHe B ero OKpSCTHOCTR annpoK

cmmpoBaJmc:o napa60Jiol, RaK noKaSauo Ha pRe 2 .. ,ItJlli ·. L ::::: 20.' 3Ha-

'!eHHH CL (K:ax) B TO'!K9 MaKCRMyMa K = Kmax ,ItJlli 60Jl:&IIIKX . 
L 

SHa'leHHi L xopomo corJiacyiOTCJI c JiorapR\{:f.mqecKHM SaKOHOM ( 9), 
CM. pRe. 3. ilOJ10X9HR9 MB.KCRMyMa K:ax C pOCTOM L CTpSMHTCJI K 

npe,It9Jl:&HOMY sHa'!eHmJ K c = I,?? - TO'!Ke ~oBoro nepexo,Ita 

6ecKOH91IHO:I! CRCTSMH. 3aKOH y6HBruma: Km a X -K no,It6HpaJICH, cor.- ' 
· L c 

JiacHo· (9), B BH,Ite bL - 1 /v • Ha.wiy'tmlee corJiacRe c ~CJieHHHMH ,ItB.HHllltm 

no.nyqeHo l1pR sHaqemm 11v = 2,5 ± 0,5, eM. pxc. 4. · Heonpe,IteJieH-

HOCT:& 1/V OMSaHa KpOMS CTaTHCTR'!SCKO:I! OIIIH6KH ante R rpaHR'IHHM 

acMJeKTaM: MH no.nyqaeM pasJ'li!limle oueHKH ,ItJlli 11v , YMSH:&IIIa.!JllReca: 

flO.B9JlK'IHH9 npR flOCJ19,ItOBaT9Jl:&HOM OT6paCHBBHRR TO'!SK ,ItJlli M8JlHX pe-

meTOK C . L :: 8,!0,I2 •. PaSMSpH RCCJlS,ItOBB.HHHX pemeTOK R TO'l-

HOCT:O Onp9,It9J19HRH flOJlOXSHRff MaKOHMy.Ma T9nJI09MKOCTR cL(K) flOKa 

HS,ItOCTaTO'!HH ,ItJll1 pas,It9Jl9HKfl BKna,II;OB OT Be~ero ~9Ha B aCRMnTOTR-

'!SCKOM flOB9,It9HRH CM91It9HRff Kmax_K R OT nonpaBOK K CKe:I!JIRHry. 
. L 

4. 06CDJI9Jm9 

E,ItmiOTBSHHOit TO'IHO pemaeMO:I! ,It.HMSpHOH MO,It9Jl:&101 RM9Dit9H CXO,ItHOS 

noBe,IteHRe, JIBJIR:STCJI MO,It9Jl:& Ha reKCSI'OHaJl:&HOH pemeTKS .C aHRS.OTpC:>nHHM 

pacnp~'Jl9HR9M aKTRBHOCT9:1! pe6ep, BB9,It9HHaa KaCTeJIS:I!HO~ ( K -MO-

,ItSJl:&)? • B'He:l! RMeeTCJI ~oBH:I! nepexo,It npR onpe,IteJISHHHX sHa~eHKf!X 
aKTRBHOO~ei'pe6ep R CT9fl9HH09 y6HBaHR9 KOppe~ BHS KpRTR'!SCKOH 

TO'IKH B O,ItHOM HanpaBJISHRR, aHaJIOrR'!HOS flOB9,It9HmJ KOpp9Jmud l3 Hame:l! 

HSOTpOnHO:I! MO,ItSJIR. KOH9,0~'3M9pH09 flO,It06Re ,ItJlli TSnJIOSMKOCTR . K -MO

,ItSJIR RSyqaJIOC:O B pa6oTe I , r,Ite . 6HJIO BHCKaSaHO np9li;1IOJ10J!9HR9 0 

cymeCTBOBaHRR acMJeKTRBHO:I! KOppeJli!IlHO~Oit ,ItJmHH, paCXO,wnlle:I!CJI l3 KpR-

TR'!SCKO:I! TO'!KS t = o RaK E - . t -u 2 B O,ItHOM. HanpaBJ19HRH R 

RaK E - t -I - B ,I\PYI'OM. Kopp~OHHB.!! ~ Ex COOTBSTOTByeT 
y • . ' 

HanpaBJieHmJ CT9fl9HHOrO y6HBaHRH KOppe.1lliiUii B K:-MO,It9Jlli1 nOSTOMy 

9CT9CTB9HHO flP9ll;liOJ10JmT:O cpe~SflOJ19B09 3Ha'l9HR9 J = l/2 R B MO,ItS

Jm,paccMB.TpRBaeMOi s,Iteci>. IToJJy'leHHM HB.MH oueHKa ... • .11v =2,5 ±o,5 

H9'RCKJII)qa9T STO:I! BOSMOJB:HOCTR. 

XapaxTep oo96eHHOCTR TSnJIOeMKOCTR.B KpHTR'!eoxo:l! TO'!Ke, Hanpo
TRB, pasJIR'lSH B 3THX J$jx MO,ItEl.liiiX. KopHSBa.R: OC069HHOCT:O.c (K)'""t- 1

/
2 

npR / T .. T+ · ·. B . K- MO,IteJIH o6yCJIOBJ19Ha oneUH~ecltli:MH ~sO'ylr.IteHR.;. 
KMH OCHOBHoro COCTOHHKfl (SaMOpOX9HHOrO npR 0 s T < Tc. ), KOTOpH9 
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~ (K•••) ... A ln L '.+ B 
0.52~LL. 

0.5 

0.4 

0.46 

O.« 

0.42 

u 

0.38 

0.3& 

0.34 
' 
0.32 

'. 0.3 

0.28 0 6 12· IB Z4 30 36 42 

• L 

PHC. 3. 
rnax) Jiorap~ecxaa: annpoKcm&m;Rfl ,ll,liJ1 CL ( K L · 

L ::;: !4,!6,20,28 H 40.' 

2.U 

2.02 

1.98 

1.96 

1.~ 

1.92 

1.9 

1.118 

1.86 

Ul 

1.82 

1.8 

1.78 

1.76 

1.74 D 

~e•••. -·x + L-2.5 
L I . · c ' 

I 12 II L 24 30 36 42 

npH 

PRe. 4~ 

Kmax -w 
Annpo&cpruarom cTeneHBBM SaKOHOM ·. L ~ Kc +A L : npH · 

L = !~,16,20,28, H 40 co smaqeHBeM noKaSaTanH ~IV = 2,5 • 

. 8 

IIp9ltCTaBJlffDT C060it ltOM9HHHe CT9HKH ~HH IIOp.!l.ltKB. L. • B HB.IIIeit 

MOlte.nH :S036J"K,,1;9HIDI, IIOlt06HO ltBYM9PHOH MOlteJIR HsHHra, HMem BHlt 
OrpaHHqeHHHX KJiaCTepo:s, pOCT KOTOpHX npHBOl!;HT. :S TOq&8 IIepKOJ.UllUDl( 

K qaso:SOMY nepe.x:o,tty'. ¥.MeHHO IIOSTOMY IIOJIY11emnrlt HaMil JlorapH~ecKHJ 
3aKOH ,ll,liJ1 c L ( K~ a X) corJiacyeTCH c MOlteJll.D HsHHra, a He c K-MOlteJI: 
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