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YHUBEPCAJIbHASA ITPHYAHA B ObPA3OBAHUHN TUCKPETHBIX COCTOHHI/JI‘;I
CTATUCTUYECKHUX PACHPEIAEJEHMU MHTEHCUBHOCTEH PA3JIMYHOU
ITPUPO/IbI

Beenenue

M3MepeHne MHTEHCUBHOCTEH Pa3IMYHBIX (PU3MKO-XUMHUYECKUX IPOLECCOB, KaK MPaBUIIO,
COIIPOBOKIAETCSl CTATUCTUYECKUM aHAIN30M BbIOOPOUYHBIX JaHHBIX. l3yueHue 3akoHOB
pacripesielieHus] HMCCIeyeMbIX BBIOOPOK HMEET NPUHIMIIMAIBHOE 3HAYEHUE [UI MOHUMAaHHA
CymIHOCTH Tponecca. Haubonmee pacmpocTpaHEHHBIM — CTaTUCTHUECKHUM  paclpeseieHueM
MHTEHCUBHOCTEHl IpOLECCOB, B OOLICIPUHATOM IPEACTaBIECHUH, SBISETCA HOPMalbHOE
HENpepeIBHOE pacnpenencHue. lIpm mocTtpoeHuMM rucrorpamMm, € YBEIMYEHHEM KOJMYECTBA
BBIOOPOYHBIX JTAHHBIX HM3MEpSAEMBIX BEIMYUH, CIJIaKUBAIOIIAs JIMHUS TNPHOOpETaeT BUJI
CUMMETPUYHON KOJIOKOOOpa3HON KPUBOHA.

Opnaxo, emie ¢ cepeuHbl IPOIUIOTr0 BeKa IPYIIa COBETCKUX YUYEHBIX, 1107 PYKOBOICTBOM
C.D. lIxons, BeIABHIA YAMBHUTEIBHOE SBJICHHE O00Pa30BaHUS AUCKPETHON (TOHKOM) CTPYKTYpPBI
THCTOTPaMM B PA3IMYHBIX OMOJIOTUYECKUX, XUMHYECKUX U (pusnueckux npoueccax [1-3]. [Ipuuem,
MCCIIEIOBAINCH pacIpe/ieieHNs MHTEHCUBHOCTEH OMOXMMMUYECKUX PEaKIMid, CKOPOCTEH JBHKCHUS
YacTHUI] JIaTeKca B JJIEKTPUUYECKOM II0Je, BpeMeHH oxwujaHus paspsga B RCreneparope Ha
HEOHOBOHM JaMIle, BPEMEHHU IIONEPEYHOW peNaKCalM¥ IIPOTOHOB BOABI METONOM CIHH-3XO,
aMIUTUTYA  (PIyKTyallMii KOHLEHTpAlMM peareHToB B peakuuu benoycoBa-YKaboTuHCKoro,
MHTEHCUBHOCTH PAJMOAKTHBHOIO pacra/ia pa3INyHbIX U30TOINOB U T.A. bplsI0 00HApyKeHO, 4TO BHE
3aBUCUMOCTH OT SHEPIMU HCCIEAYEMOro Ipolecca coOI0AaeTcsl NepuoJUuecKoe COOTBETCTBHE
(GbopM rucTorpamMm B 3aBUCUMOCTH OT IIEPUO0B BpaleHNs 3EMJIH, COJIHIA, JTyHbl U HallpaBJICHUS B
npocTpaHcTBe  (IKCHEPHUMEHTHl C  KoJUIMMaTtopamu). VHBapuanTHOCTH (OpM THCTOrpaMM
BBIPAKAJIACh B NIEPUOJAUYECKON MTOBTOPSIEMOCTH OTHOCUTEIIBHOIO PACCTOSHUS MEXKIY <yPOBHIMU>
U UX 3aceleHHOCThI0. OTKpbeITOMYy 3(QQexTy nanum HazBaHue Makpockonudeckas (iaykryanus
(M).

OOumii aHanM3 MOMYYEHHBIX pE3yAbTATOB MO3BOJMII aBTOpaM CAeaTh CIeIYIOIIUI
OCHOBHOI BBIBOJ]I — HEOJHOPOJIHOCTh IIPOCTPAHCTBA-BPEMEHN KOHTPOJIUPYETCS HEKUM BOJHOBBIM
(epasumayuonnvim) monem. COOTBETCTBEHHO, (hOpMa TOHKOW CTPYKTYPBI (DYHKIIUH PaCIpeIeTICHUsI
¢bnykryanuii, oOnajgaromas YyBCTBUTEIBHOCTBIO K ATOMY BIUSHHIO, SBIISETCS OCHOBHBIM
oobexToM u3ydenust Md-sdpdekra [3].

B cBow ouepenp, CyIIECTBYIOT M APYrHME€ IPEICTaBICHUS O IPUPOAE BO3MOMKHBIX

HOCHTENIEH ClTaObIX BO3JCHCTBUI Ha mccieayemblie mporecchl [4, 5]. Ocobo cieayer BbIICINUTH



TaKUe HAIMpPAaBJICHUS HICH KaK TOPCHOHHBIC, MHUKPOJENTOHHbIC (I(MHUPHBIC) MOJS U XPOHAIBHOE
BO3CWCTBUE TIIJIOTHOCTH BpEMEHU. VICTOUHHMKOM HEDINEKTPOMArHUTHOTO TIOJII MOTYT OBITh
BpALIAIONIMECs MaTepHalibHbIe 00BEKTHI (I0JIsT) ¥ SHTPOIUITHEIEC iporiecchl. Hanmnune gpusnyeckoro
JNAIbHONECHUCTBYIOIIETO  MOJI  HEIJIEKTPOMATHUTHOM  HPHUPOJABI,  PACHPOCTPAHSIOLIEIOCS B
IIPOCTPAHCTBE C OMNPEIEIECHHON CKOPOCTBIO M BIMSIOIIETO HA BCE HMCCIENYEMBIE IPOLIECCHl BHE
3aBHCUMOCTH OT UX DHEPTUH, MO3BOJSET PacCMaTpUBATh JIOOYIO KBa3U3aMKHYTYIO CTPYKTYpY Kak
OTKpBITYIO CHUCTEMYy I JAaHHoro nousd. CrnenoBarenbHO, Ha CKOPOCTh BCEX IPOLIECCOB,
MPOXOJAIINX B CTPYKType, OYIeT HaKJIaapIBaThCsl BO3JECUCTBHE pAacCMaTpPUBAEMOIro IMOJS C
ONPEJEICHHBIM «PE30HAHCHBIM», JHCKPETHBIM BIIMSIHUEM Ha BpEeMsl NPOXOXKIEHUS IpoIlecca.
[TosToMy, mpeke BCero, 3TO OTPa3UTCs HA UHTEHCUBHOCTSAX 00Pa30BaHMsI KOHEYHOTO «IPOIYKTa»
CTPYKTYPBI ¥ COOTBETCTBYIOIIUX PETUCTPUPYEMBIX XapaKTEPUCTHK.

Jnst Gonmee oOmiero, yHUBEpPCAJIBLHOTO TMIPEACTABICHUS paccMmaTpuBaeMoro sddekra
BBIIBUTAETCS CIIEYIOIIasi TUIIOTe3a — MHTEHCUBHOCTH JIF00O0T0 Mpoliecca B MPUPOJE, MPOXOISIIEro
B KBa3U3aMKHYTOH CTPYKTYpe, C IPUTOKOM BHELIHEH Cpelbl OKA3bIBAIOLIECH BO3JCHCTBUE HA
TaHHBIM Tpouecc, OyAeT MOMYMHATHCS CHHEPTUYHBIM 3aKOHAM JUCKPETHO-TAPMOHHYHOTO
B3aUMOJICHCTBUS TEUEHHWs BHEIIHEW CpelIbl C BHYTPEHHEHW CTPYKTypou. JluckperHocTh (opm
pacnpesielieHuss MHTEHCHUBHOCTU TIpolecca OOYCIIOBJIEHa €ro pa3pelieHHbIMH COCTOSHUSMH, a
MHBapUAHTHOCTH (DOPM —3aKOHOMEPHOCTHIO TAPMOHUYHOTO BO3JICHCTBUSI.

B nanHo# paGoTe aBTOPOM NPUBOAUTCS TEOPETHUYECKOE OOOCHOBAHME BBIJBUTAEMOMN
TUIOTE3bl, U MPEACTABIAIOTCA SMIIMPUYECKHE MOJITBEPKIACHUS HA OCHOBE COOTBETCTBYIOIIUX

crareii [6, 7].

KunemaTnueckas reopust

WHTEHCUBHOCTh BHYTPEHHHUX MpeoOpa3oBaHus JFO00H KBAa3W3aMKHYTOH CHCTEMBI (SaepHO-
(hU3UYECKO, XWMHUYECKOW, OMOJIOTMYECKOU, T€OJOTUYECKON, COIMAIBHOW, MPOU3BOJACTBEHHO-
(MHAHCOBOW U T.J.) MOXKET M3MEHUTHCS NPU TNOCTYILUICHUU BHEUIHUX MCTOYHUKOB BIUSHUSA. [Ipu
HEKOM COOTBETCTBUM CKOPOCTH JBH)KEHHS 3JIEMEHTOB BHEIIHEIO0 HCTOYHUKA CO CKOPOCTHIO
peoOpa3oBaHUs DJIEMEHTOB CTPYKTYphl, C OIpPEAEICHHOW BEPOSTHOCTHIO B3aWMOJAEUCTBUSA
TpaHcopMHUpYETCsl caMa CTPYyKTypa. Tak e B 3aBUCUMOCTH OT U3MEHEHHUS CKOpPOCTH
MNOCTYIUICHUSA HCTOYHUKOB BJIMAHHA (T.e. KOJIMYCCTBA 3a CAWMHUIY BPCMCHH, I/IHTCHCI/IBHOCTI/I), B
TeueHHe BpeMeHW (MO0 Teproaa) COOTBETCTBYIONIETO B3aMMOJCHCTBUS HCTOYHUKOB C
AJIEMEHTaMU CTPYKTYpbI, MEHSETCSI HHTEHCUBHOCTh TpaHcopmanuu cucrtemsl. [lomydaercs, uTo
MHTEHCUBHOCTh IMpeoOpa3oBaHMsl CUCTEMbI MPSIMO MPONOPIUOHATIbHA CKOPOCTH MOCTYIUICHUS

BHCIIHUX NCTOYHHUKOB BJIMAHUA U BPCMCHHU Hp€O6pa30BaHI/ISI DJIEMCHTOB CUCTCMBI.



HHTeHCUBHOCTD Tpoliecca BeluurMHa ckamsgpHas. [[oaToMy CKOpPOCTh MOTOKAa BHEIIHUX
AJIEMEHTOB BIIMSHMS 3alMILEM Yepe3 AUBEPreHIMIO MOTOKA, T.€. MHTEHCUBHOCTh MpOollecca paBHA
[6]:

| = Atdiv u/S (1)
rae At — BpeMsl B3aUMOJEUCTBUS BHEUIHUX 3JIEMEHTOB C BHYTPEHHUMH 3JI€eMEHTaMH
CTPYKTYpbl (TOO Tepuoa mpeoOpa3oBaHMsl CTPYKTYPhI), U — CKOPOCTh MOCTYIJICHHUS BHEITHHX
3JIEMEHTOB BIUSHUS, S — IUIOIIAh MOBEPXHOCTU (1100 00beM) B3amMoneicTBHs. J[UBEpreHIINIO
CKOPOCTH TIOTOKa MOXHO BBIPAa3UTh 4Yepe3 OTHOLIEHHUE M3MEHEHHs] KOJUYECTBa, IUIOTHOCTHU
3JIEMEHTOB MPeoOpa3oBaHHOM CTPYKTYphl (AQ) 3a meproa BpeMEHHU TCUCHHsS BHEIIHUX 3JIEMEHTOB
BiausiHus (At) B enuHUYHOM 0ObeMe (TMOO TUTOIIAAM MOBEPXHOCTH) B3auMojeicTBus. [Ipuuem,
MOJIOKUTETPHOE 3HAYCHHWE JUBEPreHIIMM O3HA4YaeT pa3yIJIOTHEHHWE He MpeoOpa30oBaHHBIX
JJIEMEHTOB CTPYKTYphbl (T.c. TMOBBINICHHE WHTCHCUBHOCTH MpeoOpa3oBaHus), W Ha00OPOT,
OTpHUIATENIbHOE 3HAUE€HUE — MOBBIIICHHE UX IIOTHOCTH.

WNrak, WHTEHCHBHOCTH IIpoliecca MpeoOpa3oBaHMsl MOXKHO TIEPENUcaTh CIETYOIIUM

obpa3zom:
| = (AQ/S (At/AY), (2)

T.€., UHMEHCUBHOCMb NPOYecca 6HYMpeHHe20 NpeoOpa308amus CMPYKmMypvl 6Cle0Cmsue
NPUMOKA BHEWHUX UCMOYHUKOG GIUAHUS IMO KOAUYECTBO INEMEHMHBIX CMPYKMYPHBIX USMEHEHUl
8 eOuHuye obvema 3a 8pems e20 Npeodpa306anus OMHOCUMENbHO 8PEMeHU NOMOKA NeMEHMO8
BNIUAHUSL.

Ecimu MBI BO3bMEM HEKHil MOCTOSIHHBIN 00beM (ILTOINaAb OBEPXHOCTH) MPEOOpa3yroIIeics
CTPpYKTYpbl TO B ypaBHeHuu (2) muoxwurenb AQ/S = const M3meHeHue HMHTEHCUBHOCTH
MOJIHOCTBIO 3aBUCUT OT M3MEHEHMSI COOTHOIIEHUS BpPEMEHHBIX MapaMeTpoB. PaccMoTpum
BO3MOXXHBIE PpE3yJlbTAaThbl BIMAHUS JAHHOTO COOTHOWIEeHUs. B cioydae, korga mnepuon
npeoOpa3oBaHus CTPYKTYPHI OOJIBIIE MEPUO/a TCUCHUsT COBOKYITHOCTH BHEUTHUX 3JIEMEHTOB (AT >
At) TpaHchopMaIus 3JIEMEHTOB CTPYKTYphI HE peanu3yercs. [IoToMy 4TO BHYTPEHHHUE 3JICMEHTBI
HE YCIIEBAIOT MPOB3aUMOJICHCTBOBATH JOKHBIM 00pa3oM ¢ MPHUTOKOM BHEIIHUX 3JIEMEHTOB.
Bomum mepBoe ycioBue mnpeoOpazoBanusa: At < Al, mpu KOTOpPOM COCTOSIHHE IIporiecca
BHYTPEHHUX 3JIEMEHTOB CTPYKTYpbI yCIIEBAE€T PEOPTaHU30BATHCA B MHOE COCTOSIHHE B PE3yNbTare
B3aUMOJICHCTBUS 32 BPEMsI IBHXKCHUS BHELTHUX 3JIEMEHTOB.

Wtak, BO3HMKaeT HEOOXOAMMOCTh BO BBEACHHHM TIOHATHUS COCTOSIHUS npoyecca
CTPYKTYPUPOBaHHUSI TIpU ycloBUM mpeoOpazoBanusi At < At. CooTHOIlIEHHE BpPEMEHHBIX
MapaMeTpoB MOKET OTJIMYATHCS ¢ TOUKU 3PEHMs OJIHOTO, JMOO0 IBYX MepeMeHHBIX. B aToM ciiydae

U COCTOSIHUS CTPYKTYPHBIX MPOIECCOB OyayT OTIUYaThCs [7].



BBeneM mnoHsTHE NponopyuoHaivbHo2o0 cocmoaHus Tpolecca MPeoOpa3oBaHUsSI CHCTEMBI.
[TponopuHoHaTbHOE COCTOSIHHE 3TO TAaKO€ COCTOSHHE, KOTJAa W3MEHEHHE XOTs OBl OJHOr0 W3
napameTpoB (Hampumep, D) aByxmapamerpuueckoii CHCTEMbI BJICUET 32 COOOM MPOMOPIIMOHAIEHOE
HW3MEHCHHE WHTCHCHUBHOCTH mpeoOpa3zoBanus (Y), a BTOpod mapamerp (@) mpH 3TOM oOcCTaeTcs
MOCTOSIHHBIM. JIaHHOE YTBEPI)KIAEHHUE MOYKHO OIMCATh CIIEAYIOMICH IMHEHHOMN 3aBUCUMOCTRIO: Yb —
a = 0, 1.e. Harrpumep, ipu niepeMeHHOM At, AT/At=f (At).

IIpu ycnosuu, korma At < At u At/At = f(At) obpasyercs nponopyuonanrbHo-moduUILHOE
(TIM)  cocrosiHue mpeoOpa3oBaHHUs CTPYKTypbl. B 3TOM  COCTOSHHM  HHTEHCHBHOCTH
npeoOpa3oBaHus CTPYKTYpbl B MHOE COCTOSHHUE JMHEHHO CBSi3aHa C OJAHMM U3 MEPEMEHHBIX
napameTpoB (Harmpumep, oT At).

I[Ipu ycmoBum At =At  QopmupyeTcss mpenenbHOEe MPOMOPIHOHAIBHOE COCTOSHHE
tpanchopmaru cuctemsl, T.e. f(At) = 1. O6mmmii 6amanc cucteMsl He MeHseTcs. Bee ee mapaMeTpsr
noctosiHHbl.  CucTteMa  Haxomutrcs B mponopyuonanvho-cmabunviom  (IIC)  cocrosHum
npeoOpa3oBaHMUs.

Ho crabunbHoe cocTosiHre MOXKeT ObITh U mpu AT < At, AT/At # f(At), T.e. At/At = f(AT/At)
(pu Henponopyuonanbhom Xapaktepe), Korja 00a BpeMEHHBIX IapaMeTpa nepeMeHHbI. JlaHHoe
COCTOSIHHE TPeoOpa3oBaHus CTPYKTYPBI Ha30BeM Henponopyuonanvio-cmabuivroe (HC). Ioustue
«CTaOMIBHOCTB» MpEAIoiaracT CiIeaylouryo cBsi3b — At ~1/At u, ciemoBarenbHO, MPH YCIOBHH
MPOIMOPIIMOHAIEHO-CTA0MIBHOTO COCTOSTHUS ATAtjc=CONStMBI MOJTy4aeM yCIOBUE CTA0OMIBHOCTH:

AT Atec =At Atye = const

Ecniu B omHOMl W TOW e CTPYKType B pe3ynbTaTe €€ TpaHchopMaluud MPOUCXOJAT
W3MEHEHUS COCTOSHUN TpeoOpa3oBaHUs, TO MOXHO YyTBEpPXKAaTh, 4YTO paccMaTpHBacMbIe
BpEMEHHBIC TTapaMeTPhbl HE3aBUCHMBI JAPYT OT JApyra. ITO €CThb BTOPOE YCIOBUE MpeoOpa3oBaHUs
cucreM. llpu ycnoBHM HE3aBUCMMOCTH BPEMEHHBIX IIapaMETPOB CHCTEMa HX KOOPAHWHAT
OpTOTOHAJIbHA.

Hrak, paccMOTpUM OpPTOTOHAIILHYIO CUCTEMY KOOPAHWHAT M3 JIBYX MEpEeMEHHBIX T U t, rie
MOCTOSIHHYIO CTaOmiIbHOCTH CONSt=1l (puc. 1). M300pa3um Ha ee MIOCKOCTH €IMHUYHBIA KBajapat
(Atnc =Atpc=1) 1 4eThIPEXyroJIbHUK, 2 B COOTBETCTBUE C YCIOBHEM CTaOMJIBHOCTH, UX IUIOIIAJN
MeXay coboit Oyayt paBHbI. AtAtpc = AtAtyc = 1. CtopoHbl ABYX (DUTYp MOXHO OINPEICTUTh
KBaJIpaTHBIM ypaBHEHUEM:

AtPric =Atact Atie Atic. (3)

Paznenus 06¢ yactu ypaBHenus (3) Ha Atpec ¥ ATyc MOJYYUM IPOITOPITHIO:

Atncl Atye :(A’ISHc+ ATnc) [Atnc. (4)

ITycts otHOmIEHUE ATric/ ATthe=X, Toraa npeobpasys (4) moaydum ciaeayrolnee ypaBHEHHUE:

X —x —1=0. (5)
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EI[I/IHCTBCHHI)IM PEIICHUEM JAHHOI'0 YpPAaBHCHUA JIA ITOJOXHUTCIBHOI'O 3HAYCHUSA 6y,I[CT

YHCIIO <B0JI0TOM nponopuuu» [8]:
@ =¥=1.618... .

D10 umncio 00jamacT YHHUKaJIbHBIM CBOWMCTBOM: 1/@ = (d-1) = ¢, a UX IPOHU3BEIACHUE

(p@:l HOZ-)TOMy, A’L’HC =Q, AtHc: dn A’L’HclAtHc: ([)2.
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Puc. 1. CocTosiHust mporeccoB Mpeodpa3oBaHUsl B CUCTEME KOOPAUHAT
BPEMEHU NMPeoOpa3oBaHus CTPYKTYPHI (T) 1 BpeMEHH MOTOKA BHELTHUX
3JIeMEHTOB BiMsiHUSA (t) B OIpe/ielIeHHOM MTPOCTPaHCTBEHHOM 00beMe.

Hcnonb3ys BpeMeHHYI0 auarpamMmy (puc. 1) MOXXHO BBIYHMCIIUTH YIJIOBBIC KOOPAWHATHI

OCHOBHBIX (0a30BBIX) COCTOSIHHI TpoIiecca mpeodpa3oBaHus:

Cosa =@/ /D + ¢? =0.9342...(HCs),

Cosp =1/,/¢° +1=0.8506..(ITMj), (6)
Cosy =1/4/2 =0.707..(I1C).

HazoBem cucreMy MmojydeHHBIX yriaoB 0a30BbIMU. COTJIACHO BBEJCHHBIM OIPEICICHUSIM
COCTOSIHMM TIPOIIECCOB MPEOOpa3oBaHUs KaXIBIA YroJl XapaKTEpPU3YeT COCTOSHHE Ipollecca, a
MEePexX0/i U3 OJHOTO COCTOSIHUS B JIPyroe OyJeT OoTpakaTh KOCHHYC Pa3HUIIbI YTIIOB, T.€. TOBOPOT
CUCTCEMBI KOOpI[I/IHaT. BaSOBOC HpOHOpI_[I/IOHaJIBHO-CTa6I/IJII>HOG COCTOAHUC SBJISICTCS HAYAJIbHBIM,
Py KOTOPOM HM3MEHEHHWE WHTEHCHBHOCTH Mpoliecca He mpoucxoaut. [lodTomMy Bce M3MEHEHHS
cocTosiHUM ompeaenstorcss otHocuTenbHo [IC. B uTore monydaem emie ABa yria, BRIPAKAKOIIUX
IIPOMEKYTOYHBIE COCTOSHUSL.

A =Cos (’Y— B) =0.973...(IM"),
Ac=Cos (y—a) =0.912... HC). (7)



B cBoio ouepenp, ecnu Bo3zeicTBHE BHEIIHEro (hakTopa Ha Mpolecc MpeoOpa3oBaHUs
CTPYKTYpbl MMEET HEKOE HaIlpaBJCHHE B TPOCTpaHCTBE (MPOCTPAHCTBEHHAs AHHM30TPOIMHS), TO
BO3HMKAeT HEOOXOAUMOCTb BBECTH €lIE OJHY HE3aBHCUMYIO MEpEMEHHYI0 Aty — albTepHATUBHOE
BpeMsI T€UEHMsI BHEUIHUX 3JIEMEHTOB BIMsHUS. COOTBETCTBEHHO, HEOOXOAMMO BBECTH €IlIE€ OIHY
OPTOrOHAJILHYIO BPEMEHHYIO KOOPAMHATY 1y, B PE3yNbTaTe 4ero Iojay4aeM TPEXMEPHYIO CUCTEMY
koopauHat thty. IloBopor miockoctu tty B koHeunyro ¢aszy IIM wumu HC ysenuuuBaer
WHTCHCUBHOCTh PAacCMaTPUBACMOTO Mpollecca elie Ha BeJWYMHbI yrioB (7). B urore mosnywaem
CJIEIYIOIME YTIIOBbIE KOOPANHATHI:

Amv=Cos (y—B) Cos(y—p)=0.947...,
Aac=Cos (y—B) Cos(y— a)=0.887.... (8)

[Ipu ompeneneHUr OTHOCUTEIBLHOW MHTEHCUBHOCTH B TpaHuiax [j; 1] BaxHO ompenenuthb
HIDKHEE TPAHUYHOE 3HAYCHUE | MHTEHCUBHOCTH HavdajibHOTo 0a3oBoro cocrosuus [1C. O4eBuaHo,
YTO €r0 BEJIMYMHA JOJDKHA OBITh CBsI3aHA C <«30JIOTOM mponopuuei» @. [IycTs BepXHee TpaHuuHOE

3HAa4YCHUC MOAYJIA AMIIIMTYABI HMHTCHCUBHOCTH COCTOsIHUA IIC COOTBCTCTBYCT

Dyy=/3(V20?)?=3.963...,a HIKHEe — Oy=1/3(/2¢°)°=1.5137...,Tor1a BeMMUUHA | = Qyy/Dyx
=¢*=0.3819... .

Kaxxgoe KBa3HOUCKPETHOE COCTOSIHUE, MpPEXKIe BCEero, OyIeT XapaKkTepu3oBaThCsl G —
HIMPUHOW pacrpenesieHust (CTaHAapTHBIM OTKJIOHeHHeM). [Ipu HOpPMaIbHOM pachpeaeieHUu
KBa3UJMCKPETHOTO cOCTOSIHUS (6~4-6% OT |1) MaTeMaTu4ecKoe 0XKUIaHUE HAYAILHOTO COCTOSHHS
I1C 6yner paBHO:

Hnc=j+ of2. )

B stom ciyuae cormacHo (8) ocranbHble ABa COCTOSHHS T'€OXHMHYECKOTO MpoIecca
HAJIOKEHHOT'0 AIUT'eHE3a COOTBETCTBYIOT CIIECAYIOIIUM 3aBUCUMOCTSIM:

= Mnc/ A
tuc= pnc/ MAuc. (10)

B uTore nony4miiv CTaTUCTUYECKUA KOMILJIEKC MaTEMAaTUYECKUX OXKUJIAHUI pacipeaeieHul
MHTCHCHUBHOCTEH MPOIIECCOB TpeX cOCTOsHMIA peodpasoBanus (9, 10),CBsI3aHHBIX B €IMHOE IENIOC.
bazoBbie COCTOSIHMS TPOIECCOB MOTYT MEHSTHCS Ha HEKyl0 KOHCTaHTy W B 3aBHCHMOCTH OT
HEMPONOPLUOHATIBHO-CTAOUIBHOTO COCTOSHUS BCJIEICTBHE HAPYIIEHHUS MPOMOPIHOHAIBHOCTU H
COXpaHeHHs CTaOWiIbHOCTH. HadanbHOe MPOMOPIUOHATBFHOE COCTOSIHHE | mpeoOpasyercss B
nocieAyrolee MPONOPIHOHATIBLHOE COCTOSHUE 110 3aKOHY:

},Li+11'[(j: },Lin(j/ Y. (11)

Bennumna mnoctosiHHOW mpeoOpa3zoBaHus 0a3oBbIX cocTosHui W Oymer pasnuuHa Juis

HopMmanbHOro (X) M anbrepHaTUBHOrO (Y) BHEIIHEro MOTOKa. B cHCTeMe KOOpAMHAT HadalbHOE



nponopiroHansHoe coctosaue I[IC mpeoOpasyercs B mpomexyrounoe coctosaue [IC (Ha
HOPMaJIbHYIO, JTHOO0 aJbTEPHATHBHYIO IUIOCKOCTH Ti) C MOCIEAYIONIMM MMOBOPOTOM IUIOCKOCTH Ha
kocunyc yrnma HCs wmu IIMg. B wutore mosyuaem [Ba ypaBHEHHs KOHCTaHT 0a30BBIX
peoOpa3oBaHUN CUCTEMBI KOOPIMHAT:
¥y= Cosy/ Cosa=0.757...,
¥,= Cosy/ Cosp=0.831.... (12)
Takum 00pa3oM, pa3pelieHHBIE COCTOSHHS IPOLECCOB, MX JUCKPETHOCTH OOYCIOBJICHBI
YIJIOBBIMH KOOPIMHATAMU OCHOBHBIX (0a30BBIX) COCTOSIHUH MPOIIECCOB MPEOOPa30BAHUSI B CUCTEME
BPEMEHHBIX KOOPAMHAT, a MHBAPUAHTHOCTHb (POpPM pacmpeesneHuss WHTEHCUBHOCTU IPOLIECCOB —
YHUCIaMHU  <30JI0TOM MPONOPLUUU» IPHU BBIYMCIECHUU YIJIOB Pa3JIMYHBIX COCTOSHUM IIPOLIECCOB

npeoOpa3oBaHuUs.

3M1mpnqec1me NOATBEPKIACHUSA KHHEeMATH4Y€eCKOii TCOpUH

JInst MONTBEepIKICHUS BBINIECKA3aHHON TEOPHH OBIIM M3Yy4YECHBI TEOXMMHUYECKHE IMPOIECCHI
HAJIOXKEHHOTO Snurene3a. [1o1 HaJOKEHHBIM MIIUTCHE30M MMOHMMAETCsl MPOLIECC MPeoOpa3OBaHUs
NOPOAbI, OOYCIIOBJICHHBIA IMOCTYNAIOIIUMH (UIIOUAaMU (BOJHBIC PAaCTBOPHI C PACTBOPCHHBIMH
ra3amH, yrJIeBOJOPOJBI) IO pas3jaoMaM M TpEIIMHAM C BHeIIHero uctounwka [9]. B pesymbrare
JaHHOTO IIpoIlecca B IOJMMHUKTOBBIX IECYAHBIX KOJJIEKTOpax OO0pa3yloTcs TaKWe BTOPHYHBIC
MHUHEPAJIbl KaK KAOJMHUTBI, TUAPOCIIObI, TUPUTHI, BTOPUYHBIE KapOOHATHI U T.A. B 3TOM cityuae
KOJUIEKTOP TPE/ICTABISACTCS KaK KBa3U3aMKHYTasi CUcTeMa, (DIFOH/Ibl — BHEIIHUH TIOTOK JIEMEHTOB
BJIMSIHUS, @ KOJIMYECTBO BTOPUYHBIX MUHEPAJIOB OTPAKaeT MHTEHCHBHOCTH TPEOOPAa30BaHMUS CPEIIBL.

ConepkaHusl XHMHYECKHX O3JEMEHTOB M MHHEPAJIOB B TOPHOH TOpoae OOBIYHO
MOJUUHSIIOTCS JIOTHOPMAaJIbHOMY HemnpepbiBHOMY pacnpenaenenuio [10]. TpaguunonHo cumTaercs,
YTO pacHpe/eieHUs] BTOPHYHBIX MHHEPAIOB TaKXke MOAYMHSIOTCS SToMy 3akoHy. Ho, kak
OKa3aJoCch, HE BCE Tak MpocTo. [IpoBeneHHBIH aHATN3 CTATHCTUYECKOTO PACHPEIEICHHS
BTOPHUYHBIX MHUHEPAIOB BBISBHJ HX O€3YyCIOBHYIO IHCKpeTHOCTh [7]. Hampumep, dopma
THCTOTPAaMMBI  PAaCHpPECICHUS COJACPIKAHUS BTOPUYHBIX KAOJMHUTOB, OIPEICICHHBIX Ha
OCHOBAHHHU HCCIIEOBaHUS HUIUGOB KepHa 225 mecuanblx oOpasnoB miaacta K01 14 ckBakuH
CronboBoii TUTOIaaH, AUCKpEeTHA (pHC. 2).

OmpeneneHre KOMMYECTBA MHHEPAIOB HA EIUHMIE IUIOMIAAM MOBEPXHOCTH Iumdpa B
unrepaie [0-0.99%] npoBoxmnock ¢ norpemnocthio 6=+0.06%, a B wuHTepBane [1-5%] —
0=+0.09%.IIpuBeeHre B COOTBETCTBUE I'PAaHMYHBIMU ycloBUsME [j; 1] comepxanusi MuHepaioB

OBLIO MPOBE/ICHO HA OCHOBAHUH PaHEe BBIBEJCHHOTO YpaBHEHHUS [7]:

li=exp((Gi+C)/ ¢) — 1, (13)



rae Gi=Qi/(Q) — oTHOCUTEILHOE COJEP)KAHHE KAOJIMHHUTA, SBISIONICC WHBApUAaHTOM. B
cllydae MPHUBEICHHS HCCaeTyeMOi BBIOOPKHU [lmin; Imay B COOTBETCTBHE TI'paHUYHBIM 3HAYCHUSM
[0.37; 1] (r.e. mpu li/Imax a Taxke, mpu ucnoab3oBanun wHBapuanta Gi=Q/(Q)) MbI ompeneaum

cienyromue KodpUIMEHTHI, He 3aBUCSIINE OT KOHKPETHBIX MUHEpasoB, T.e. C=3.5,¢ =12.2.

30 7
25+
20 ~
154

10 A

YyacToTa pacnpepgeneHus

Puc. 2. Pacnipenenenue narepaabHON HHTEHCUBHOCTH BTOPUYHONM KAOJIMHU3AINH B
IpaHUYHBIX 3HaYCHUX [], 1], onpeeieHHOI Ha OCHOBE PE3y/IbTaTOB METPOrpaPUUECKUX
uccienoBanuil mrMdoB kepHa miacta KO, CTom6oBoi mtomiaay.

st 6onee AeTaNbHOTO aHalM3a TeHEPaIbHYIO BBIOOPKY M3 225 3HaueHUN WHTEHCHUBHOCTH
KaosmHUTa pa3ouau Ha ase yactu: [0.38-0.45]u [0.45-0.62].ITonyumiu ae Beioopku, mo 153u 51
3HAYEHUSM MPUYEM, ISl TOCTPOCHUS PACTIPEICIICHUS UCTIOIh30BAINA CTATUCTUUYCCKHI HHCTPYMEHT
ananuza naaHeix B Microsoft Excel /Isaanats 0HO 3HaYCHHE HE BOIILJIO B MCCIIEAyEMbIE BHIOOPKH
MMOTOMY, YTO MX BEJIMYUHBI PACIIPEACTIIINCH BIUIOTh JI0 CIUHUIBI C HE3HAUYNTEIBHON TUIOTHOCTHIO
BEPOATHOCTH, T.e. UX CTaTHCTHKA JOCTATOYHO Mana Juisi u3ydeHus. [lanee oObenuHUB B
MMOCTPOCHHBIE TUCTOTPAMMBI ATUX paclpefe/ieHuid B OAHY THCTOTpaMMmy, ObUIM BBISIBICHBI J1Ba
KOMILUIEKCA KBa3WIAMCKPETHBIX COCTOSHUE (puc. 2). Maremartudeckue OXHIaHUS JaHHBIX
COCTOSIHMM OTMeueHbl cheayrommmu BennuuHamu: Uc=0.38, upv=0.40, pupc=0.43, unc2=0.51,
urmv2=0.54, upc2=0.58. OTHomICHUST MEXay HHUMH COOTBETCTBYIOT oOmpeacieHHbM B (8 m 12)
YIJI0BBIM KoopauHaTaMm, T.e. Unc/punc2~0.75, punc/umi=0.95, unc/pnc=0.88, unca/ pm2~0.95,
ric2/ c2~0.88.

B wTore, Mbl MOJIyYHIN SMITUPHYECKOE MOATBEPIKICHUE COOTBETCTBHUS BEIWYMH YIIIOBBIX
KOOPJMHAT, BBIYUCICHHBIX TEOPETHYECKMM oOpazoMm. I[Ipumuem, momaanoe (aTepanbHOE)
pacmpeseieHue CoJep)KaHWi MHUHEpaJoB B IJJaCT€ BEPXHETO0 IOPCKOro Topu3oHTa mo 14
CKBR)XMHAM TMPEIIOJaracT COBMAJCHUE OTHOIICHUS MAaTEMAaTHYCCKUX OXUIAAHUN [/ pnc?

ompeIeJICHHON KOHCTaHTe 0a30BBIX ITpeoOpa30BaHmil cUCTeMbl KoopauHat paBHol Wy=0.757... .
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Teneps paccMOTpuM 9KCHEPUMEHTAIILHOE HOJITBEPKAECHUE COOTBETCTBUS
paccMaTpuBaeMOi KHHEMaTHYECKOM TEOpUM JUCKPETHOMY CTaTHCTHYECKOMY paclpeieieHUI0
panuoaktuBHOCTHU. [Iprdem, B oTnuune ot skcriepumenToB C.0O. IlIHouns, aBTOp HaHHON paboTHI Ha
IPOTSDKEHUM  HECKOJbKUX JIET Ha0upal CTaTUCTMKY O JUCTAaHLMOHHOM  BO3JAEHCTBUM
BpAIAIONIUXCsS OOBEKTOB Ha HMHTCHCHBHOCTH pacmaja pa3iiyHbIX pagnoHyKiIuaoB (~50 Teic.
namepennii) [11-14]. [lpu cratuctudeckoir 00pabOTKEe BBIOOPOK HMMITYIHCOB raMMa-HU3Ty4eHHsI
pPallMOAaKTUBHOTO paclaja, MOYTH BO BCEX HJKCIEPUMEHTaxX, B THCTOrpaMMax, OBLIM BBISBICHBI
IUCKpeTHbIe oOpa3oBaHMs. Jlaxke IocCie OTKIIOUCHHS WCTOYHHMKA BO3JCHCTBHs (BpalleHus),
COCTOSIHHE «TOHKOI1» CTPYKTYpPBI THCTOTPAaMM HE MCYE3aJI0 B TEUCHNE HECKOJIBKUX JHel [11].

Hcnonp3oBancs  MOIYNPOBOAHUKOBBIA  M3MEPUTEIBHBIA  KOMIUIEKC JHEPreTUYECKOIo
CIIEKTpa TraMMa-u3Ny4eHHs, TJle TOJIYHNPOBOJHHKOBBIN NIETEKTOP OXJIAXKIANCS >KUIKUM a30TOM.
PagnoakTuBHBIE HMCTOYHMKM pACHoOJarajiuch Haj AETEKTOPOM, a Bpallaroliecs OObEKThl Hajl
UCTOYHHUKOM U3IydeHus. M3Mepsiuch M HCCIENOBAIUCh TPU IapaMeTpa. SHEprus ramma —
KBAaHTOB, IJIOIIAb MMHKA UMITYJIbCOB COOTBETCTBYIOIIEH 3HEPTrUU M OOILIMI MHTETrpaj UMITYJIbCOB.
Kak mpasuno, nocie Habopa cmekrpa miomans curHana coctasisuia /000-11000ummynbcoB.
W3yuanuch CTaTUCTHYECKUE PpACHpPEAETICHHUs BBIOOPOK IEPEYMCICHHBIX TpeX MapaMeTpoB.
EcrecTBeHHO, N3MEHEHNE UHTEHCUBHOCTH PaJIMOAKTUBHOIO IpOIEcca, MPEXkAe BCETo, OTpaXaeTcs
B W3MEHEHMHM IUIOIIAIN NMHUKA U B MEHBIIEH CTENIEHU OT U3MEHEHUs MHTerpaia uMmyiabcoB. [Ipu
OTCYTCTBHHM TEMIEPATYpHOTO TPEHAA PETUCTPUPYEMOH SHEPruM B H3MEPUTEIBHOM KOMILIEKCE
CTaTUCTHUYECKOE DPACHPEJCIICHUE SHEPruM IMOAYMHSIOCh HOPMAIbHOMY 3aKOHY paclpe/eieHus,
4ero Hellb3sl CKas3aTh O IIomaay muka (puc. 3).

10500 10600 10700 10800 10900 11000 11100 11200 11300 11400 11500
18 . . . . . . . . . .

YacToTa pacnpegeneHus

E, k3B
0 T T T T T T . . . )

660,2 660,3 6603 6603 6603 6603 6604 6604 6604 6604 6604

Puc. 3.T'ucrorpaMmsl pacipeaeieHust BRIOOPOK 3Hepruu ramma — kBaHToB (E) u
COOTBETCTBYIOIIEH oMy muka (S) n3orona CS™' npu Bo3aeiicTBuN
BPAIAIONIUXCSI OOBEKTOB.

Ha puc. 3 mokazanel Gopmbl ructorpamMm BbIOOpOK 60 M3MepeHMil SHEpruu ramma —
KBaHTOB m30Tona CS°' M MIOMAXM IHKA HMIYIbCOB NaHHON sHeprun. Cpelmee 3HAYCHHE
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IUIONIAIA MHKA UMIYIBCOB M CTaHAapTHoe oTkjiIoHeHue — ($)=11090 + 219%mn. B sTtom ciydae
MPOSIBIIACTCSL  AIBHAs  JIUCKPETHOCTh T'HMCTOIPaMMbl ~ MHTCHCHBHOCTH  TIpoIlecca  pacraja
(mpeoOpa3oBaHus) MO ACHCTBUEM IOJIS, TCHEPUPYEMOT'0 BPAIIAIOIUMCS 00 BEKTOM.

Yro Obl MPOBEPHUTH, COOTBETCTBYIOT JIM BEJIUYUHBI HHTCHCUBHOCTEH «TOHKOW» CTPYKTYPBI
TECTOrPAaMM PaJMOAaKTUBHOTO paciiajia BEIMYMHAM COCTOSHHUHN MPOIECCOB HEOOXOIUMO MPOBECTH
HOPMHPOBKY HCCJICIYeMOTro pachpeneiacHus. Jis 3Toro Hy)xHO onpeaeauTh KOHCTaHThl ¢ u C B
ypaBHeHHH (13) Ha OCHOBE STAJIOHHOM THUCTOTPAaMMbI W KCIIOJIb30BaTh WX JUIS HOPMHPOBKH
CIICAYIONIMX pacrpeieicHuii. B CBOW ouepeab M3BECTHO, YTO HU3MepseMas BeJIMYHMHA
MHTCHCHUBHOCTH pacraja pasHa [15]:

s=gAJ,

rae g — Ko PUIMEHT, 3aBUCAIIMIA OT THUIIA U3MEPUTEILHOTO YCTPOMCTBA, XapaKTEPUCTHK
U3ITYYCHUsS, A — MOCTOSIHHAS paciaaa, J — YUCIIO €IIe HEe PACMaBIIMXCS aTOMHBIX SIIEP B MOMCHT
u3Mepenus. Tak jxe u3BecTHO, uro J ~ exd-it), ciemoBarenbHo, G=ex{rsks)), rme r —

KO3 PHUIHMEHT HOPMUPOBKHU JJISi HOPMAIBHOTO pacIpeieCHUs U3ITyYCHUS.

40 A HC*

30 HC

ncs

nc,

YactoTa pacnpeaeneHus
N
o
|

|, ycn.en.
T ]

0 T T T T T T T T
0,3 0,32 0,34 0,36 0,38 0,4 0,42 0,44 0,46 0,48 0,5

Puc. 4.T'ucrorpamma pacnpeneineHruss HOPMUPOBAHHOW HHTEHCUBHOCTH FaMMa
—u3nydenus sHeprueit 1115k0B uzorona Zn®°s IPaHUYHBIX 3HAYCHUSIX [j, 1],
/1€ K&Kl SKCTPEMYM COOTBETCTBYET Ha3BaHHUIO Mpoliecca Ipeodpa3oBaHusl.

B kauecTBe 53TalOHHOW THCTOrpamMMbl Oblla HCIOJIb30BaHAa BbIOOpKa 353 3HaueHUN
IUIOLIaIM NTMKa UMIYJIbCOB ramMma — KBaHTOB 3Heprueid 1115k0OB paanoakTHBHOIO M30TOIA zZn°°,
CpenHee 3HaYeHHE IUIOMIATM THKAa M CTaHAAPTHOE OTKIOHeHWE — (§=7167 + 126 umm.
Bo3zeiicTBue MpoBOAMIOCH HA pa3IMYHOM PACCTOSSHUM OT HMCTOYHHUKA, BpAILICHHEM IPOTUB
vyacoBoii ctpeiku [14]. Koaddunmentsr Hopmuposku r=2.915,¢=56 u C=1 B ypaBuenuun (13)
Moa0MpaCh Ha OCHOBAaHHH COOTBETCTBHUS MHHHMAJIBHOTO TpaHHYHOro 3HaueHus [=0.382
(coctosume mporiecca I1Cs) W BTOPOM IMCKPETHOW «IMHHU» paBHOM Wycs=0.409 (Cocrosiue
npouecca HCs) (puc. 4). B oTOoM ciywyae Bce OCTalbHbIE TPH AMCKPETHBIC <ITHHHUU»

cootBeTcTBOBAH Upc+=0.42,1u5c=0.435,1u51¢2=0.46 {,=0.83).
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Hcnonp3ys yxke ompeaeiacHHble KO3(h(OHUIMEHTH HOPMUPOBKHA B ypaBHeHuH (13) Obu1O
IPOBEJICHO HOPMHUPOBAHHWE PpACIPEACICHUS HMHTEHCHUBHOCTH U3JIY4YEHUS OT  pa3iIM4yHbIX
pamnonykmmos (Cs™’, Co®, Eur? RE® SB? PU*®, Anf*Y. Bee momyuennbie auckperHbie
JMHUY (3KCTPEMYMbI) OTBEYATH MATEMAaTHYCCKUM OXKUAHUSIM COCTOSHHSI ITPOIIECCOB.

Hampumep, ¢opma orubaromieid KpHBOW THCTOTPAMMBI pPACTpEeICHHUS TUIOMIAAN TTHKa
raMMa — KBaHTOB m30Toma CS°' (B peXHMe BO3ICHCTBHS BpAICHWS 110 9YACOBOH CTPENKE)
BeIOOpKH M3 360 3HaueHHii MoKa3ajia YeThlpe IKCTpeMyMa U OAuH ero npu3Hak (puc. 5). Cpennee

3Ha4YeHHUE TUIOLIA/IM TIHKa paclpe/ieieHusl U CTaHIapTHOE OTKIIOHEeHUe —(S)=7364 + 173am.

45 - HC*

N
o
L

nm

w
3]
L

HC

w
o
L

N
3]
L

nc ne,

YacTtoTa pacnpepeneHuvs
= N
(4] o
L L

i
o
L

(4]
L

I, ycn.ea.
T

o

0,32 0,34 0,36 0,38 0,4 0,42 0,44 0,46 0,48 0,5

o
w

Puc. 5.T'ucrorpamma pacnpeneneHuss HOpPMUPOBAHHONW HHTEHCUBHOCTH raMMa —
u3Iy4eHus 3Heprueii 661.6x98 n3orona Cs*'s IpaHUYHBIX 3HAYCHUSX [j, 1],
/1€ K&K SKCTPEMYM COOTBETCTBYET HA3BaHUIO MPoOIlecca MPeoOpa3oBaHusl.

[Toay4eHBI MaTeMaTHYCCKUE OXHMIAHHS SKCTPEMYMOB COOTBETCTBYIOIIME COCTOSIHUSM
npoteccoB npeodpazoBanus: Hcs=0.38, umm=0.397, tyc+=0.42, uyc=0.436, urc2=0.46 #,=0.83).
B sToM ciydae BMECTO HENPOMOPIIMOHATILHO-CTAOUIBHOTO 0a30BOT0 COCTOSHHS Tporecca (s
M30TOIa Zn65) y LEe3Hs] MPOSIBHIIOCH MPOIMOPIHOHAIBHO-MOOMIBHOE COCTOsHUE. UTO Ui 1e3us
BeChMa XapaKTEPHO M IO APYTUM BBIOOpKAM BHE 3aBUCHMOCTH OT HAIlPABIICHUS BpAaIlCHHS.
B03MO0OKHO, 3TO CBSI3aHO C pa3IMuMEeM BHYTPEHHUX XaPAKTEPUCTHUK PaJUOAKTUBHBIX SIEDP.

BO BCEX BKCHepI/IMeHTaX HCIIOJIB30BAJIUCh TOUYCYHBIC pa,Z[I/IoaKTI/IBHBIe NCTOYHHUKHU. B
K10 TOYKE MPOCTPAHCTBA PACITOIOKEHHUS HCTOYHHKA, OTHOCHTEIILHO BPAIIAIONIETOCs 00BEKTa,
(GbOpMBI THCTOrPaMM MHTECHCHBHOCTH paciaja MeHsIUCh. Kak mpaBuiio, 3T0 ObUIM TPHUILICTHI, THOO
aymietsl (puc. 3). [lokazaHHbIe IPUMEPBI MYJIbTHILIETHOCTH (GOPM pHC. 4 U 5 3TO COBOKYITHOCTb
BBIOOPOK TIOJYYEHHBIX B PA3JIMYHBIX TOYKAX MPOCTPAHCTBEHHOTO PACMONOKEHHUs. Bcrpeuarorcs
TAKHUEC MCECTOIIOJIOXKCHUSA HMCTOYHHUKA, HpI/I KOTOpOM FI/ICTOFpaMMBI HpI/IHI/IMaIOT HOpMaﬂbHyIO,
HenpepbiBHYIO (opMmy pacnpenenenus. OUYEeBUAHO, YTO B ONPEACICHHBIX MPOCTPAHCTBCHHBIX
Toukax (OTHOCHTEIBHO OOBEKTAa BpalllCHHUS) 3aKOH IHUCKPETHO-TAPMOHHYHOTO B3aMMOJICHCTBHSI

HapylaeTcs, U pacnaj saaep NOAUYUHIECTCS HOPMaJIbHOMY 3aKOHY pacIpecIICHHUs .
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3akiroyenue

Wrak, ananu3 ¢GpopM HOPMHPOBAHHBIX TMCTOTPAMM HMHTEHCHUBHOCTH MPOLIECCOB pa3IMYHON
IIPUPOJIBL, II03BOJIAET CAENATh CICIYIOLIUE BBIBOJBL:

— [IposiBneHHEe AMCKPETHOCTH CTAaTUCTHYECKUX PACIPENCIICHUI HHTEHCUBHOCTH ITPOLIECCOB
BO3MOXXHO TOJIBKO B KBa3M3aMKHYTBIX CTPYKTypax C IPUTOKOM BHEIIHEH CpeAbl, OKa3bIBAIOILEH
BO3JICHCTBUE HA COCTOSIHUE BHYTPEHHETO IIpoliecca.

— PaspemenHsle cOCTOSIHMA TPOLIECCOB  TpaHCc(opManuu O0O0YCIOBICHBI  YTIIOBBIMU
KOOpAWHATAMU OCHOBHBIX (0a30BBIX) COCTOSHMH IIPOIECCOB MNpPeoOpa3oBaHUs B CHCTEME
BPEMEHHBIX KOOPJMHAT IPeoO0pa30BaHMsI U TEUCHHUS.

— MuBapuanTHOCTh (OPM pacrpesieleHuss HHTEHCUBHOCTH TPOLIECCOB 33JaeTCsl YUCIaMU
«30JIOTOM  MPONOPLMHM» TIPU  BBIYUCICHUU  YIVIOB  PAa3JIMYHBIX  COCTOSIHUM  IIPOLIECCOB
npeoOpa3oBaHMs.

— IlposiBneHne AMCKPETHO-TapMOHMYHOIO B3aMMOJAEHCTBHS BO3MOXHO IPHU COOJIIOJEHUU
YCIIOBHIA: TEPHOJ BpPEeMEHH NpeoOpa30BaHUs CTPYKTYpbl MEHbIIE BPEMEHH TEUCHHs BHEIIHEH
Cpelbl U HE3aBUCUMOCTb JaHHBIX BPEMEHHBIX [1apaMEeTPOB IPYT OT Ipyra.

[lonunHeHne oOOHUM W TeM K€ KHHEMAaTHYECKMM IpaBUjIaM  PacIpeIeIcHUs
CTATUCTUYECKUX JAHHBIX WHTCHCHUBHOCTEH TAaKHUX pPa3JIMYHBIX INPOLIECCOB KaK pPaJUOAKTHBHBIN
pacnag TOYEYHOIO MCTOYHHMKA M TEOXMMHUYECKHM IIPOLECC HAJIOXKEHHOTO JSIIMIEHE3a B TOJIIE
TOPHBIX IIOPOJ, OIIPEAEISAECT YHUBEPCAIbHOCTD JAHHBIX 3aKOHOMEPHOCTENH. MOXKHO IPEIITIONIOKUTD,
YTO JUCKPETHOCTh CTATHUCTUYECKOTO paclpe/ieleHUs HHTEHCUBHOCTEH MPOLIECCOB JTHOOBIX CUCTEM
(oT (U3MKO-XMMHUYECKUX JIO COLHUAIbHO-(MHAHCOBBIX) OyAeT MHPOSBIATHCS IMPU PeaTU3ALUH
BBIIIEPACCMOTPEHHBIX YCIOBUM B3aUMOJEHUCTBUS BHEIIHEN CPEJbl C CAMON CUCTEMOW. DJIEMEHTHI
BHEIIIHEH Cpefbl, BTOPrasch B IMPOLECC IMEPBUYHOTO NPEOoOpa3oOBaHMsI CHCTEMBI, BTOPHYHO

TPaHCPOPMUPYIOT €€ M0 3aKOHAM JUCKPETHO-TAPMOHUYHOTO B3aUMOACHCTBHUS.
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