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B noknane mpezncraBieHbl 00IIMe MPUHIUIBI UCIIONB30BAHUS CIyYalHBIX IMPOLIECCOB
JUIL  PETrUCTpalMy  HEIIEKTPOMArHUTHBIX  BO3JAEHCTBHM. DB kadecTtBe  penentopos
HEIJIEKTPOMArHUTHOTO ~ BO3JCHCTBUS  HMCHOJIb30BAIKNCH  PA3JIUYHbIE  DJIEKTPOTEXHUYECKUE
CHUCTEMBI, PETUCTPUPYIOIIME TMpolecc paaunoakTuBHoro pacmana (PP). HeoOxomumocts
WHXCHEPHO-KOHCTPYKTOPCKUX pabOT B  OONACTH CO3/aHUS HUCKYCCTBEHHBIX  CHCTEM,
TeHEPHUPYIOIIUX HEIEKTPOMAarHUTHBIE mpouecchl. OOHapykeHHBbIE A(PQPEKTH BO3ACHCTBHS
HeanekTpomarautHoro reneparopa «HI'K-BEI'A» na nponecc PP. M3menenue nucnepcuu
CIIy4alHBIX TIpoIlecCOB (pa3dpoca pPErUCTPUPYEMBIX JIaHHBIX) KaK TOKa3aTellb W3MEHEHUS
SHTPONMM  CPElbl, IOJABEPraéMod  BHEIIHEMY  HE3JEKTPOMarHUTHOMY  BO3JECHCTBHUIO.
CriocoOHOCTh HEANIEKTPOMATHUTHBIX TEHEPUPYIOIIUX CUCTEM BIIHATH HA BEPOSITHOCTH COCTOSIHUS
pa3HOOOpPa3HBIX CIydalHBIX MPOLIECCOB  —  BaKHEWIIMII Tmoka3aTelb HWH(OpPMAIMOHHOU
IPUPOJbl JAHHOIO BHUJA B3aUMOJCHCTBUIA. Ha ocHoBanum sKCrepUMEHTAIBHBIX JaHHBIX
MOKa3aH XapakTep peLeniuy BO3JACHCTBUNA HEINEKTPOMATHUTHOM NIPUPOABI, CBS3aHHBIM C
U3MEHEHUEM CTPYKTYpPHOH OpraHu3aiuu sjaep aTOMOB  PaJInOaKTUBHBIX 3JIEMEHTOB.
Hexnapupyercs NpaBOMEPHOCTh BBEIEHHUS B HAyKy MPUHUUIHAAIBHO HOBOIO HAyYHOIO
HanpasnieHus — «HeanexkrpomarauTHast kuoepHeTnkay.  PaccMaTpuBaeTcst HECOCTOATEIbLHOCTD
MPEACTABICHUIN KIACCUYECKUX HAIpaBIECHUN HAyKHM O XapakTepe pa3BUTHS SHTPOIUMHO-
MH(OPMALIMOHHBIX CBsI3€d B Ipoleccax pPaJMOaKTUBHOIO pacnaja. OKCIEpUMEHTAIbHO
000CHOBBIBAETCS OIIMOOYHOCTh OOIIMX BHIBOJOB Teopun «TemnoBoit cMeptu BeeneHnHoit» kak
Hens0exxHoro ¢akropa e€ cymiectBoBaHus. [IpoBeeHHbIE HCCIEIOBAaHUS TMO3BOJISIOT ONKCATh
psiA  CBOWCTB AKCIIEPUMEHTAIbHO OOHApyKUBAEMOTO «CTPYKTYPHUPYIOILIETO0 Hayayiay,
MPOTUBOIECHCTBYIOLIETO IN100aIbHOMY HAapaCTaHUIO SHTPOIHH.

[TonaBnsromiee OOJBIIMHCTBO MPEICTABUTEICH KIIACCHUCCKUX JTUCITUTLIINH
3HAHUS HEJOOICHUBACT BAXKHOCTh M 3HAYMMOCTh PACCMOTPEHHUS BEPOSTHOCTHBIX
XapaKTepUCTHK (DU3NUECKUX MPOIIECCOB, SBICHUN M cucTeM. Tak, peacTaBUTeNn
SIEpHOM (U3MKH CYUTAIOT MAaJO3HAYUMBIM PACCMOTPEHHE BEPOSTHOCTHBIX
XapaKTEPUCTHK CITYyYalHBIX MPOIECCOB PaMOAKTUBHOTO pacrana. OgHAKO ATOT
BOIIPOC  TPEACTABISIET  COOOM  BaKHEWIIUNA  WHCTPYMEHT,  CIIOCOOHBIN
XapaKTepHU30BaTh JIAHHOE SIBJICHHUE MPUPOIBI, a TAKXKE SBISIOMIUIACT MEXaHHU3MOM
BMEIIIATEILCTBA BO BHYTPHSICPHBIC MPOIECCHI U IO3BOJISIONMINN BBIPaOATHIBATH
METO/bl YMPAaBIICHUS WMH. YTIOMSHYTOE BBIIIC MPEHEOPSKUTEIHHOE OTHOIICHUE
HAyYHOTO OOJIBIIIMHCTBA CBS3aHO C OIIMOOYHBIM CPaBHEHHUEM BEPOSTHOCTHBIX
XapaKTEPUCTUK C IIOHATUEM HEOIPEACIEHHOCTU COCTOSHMUS. Hamee 5310
OIMKUOO0YHO CBS3BIBAETCS C SIKOOBI HEAOCTATOYHOCTHIO MH(GOPMAIIMU, a 3TO BEJET
K OOIEeMy OTTOPKEHHIO METOJOJIOTHYCCKOTO TOAX0/a,  IMPEAOCTaBIIEMOTO
teopueit mHpopmarmu. CTOUT JU OOPOTHCSA C MOAOOHBIMH 3a0JYKICHUSIMH U
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UMEET JIM 3TO Kakoi-nmubo cmeicn? TeM He MeHee, BaXXKHO JIOHECTH 3TO, IYCTh
AK€ HE JI0 COBPEMEHHBIX MPEICTABUTEIEH «IHEPreTUYECKOTO IIOBUHU3MAY,
TOCIIOJCTBYIOLIErO HbIHE B HAyKe, HO [UJIS TE€X, KTO UX 3aMEHUT Ha JKECTOKOM
IIyTH CMEHSIEMOCTH ITOKOJIEHUH. ..

KakoBbl %€ J0BOABI CTOPOHHHKOB  BEPOATHOCTHOIO MOJIXOJA B
ONMUCaHUU (PU3MUECKUX TpPoLEecCOB U sBiACHMI? J(OBOIBI camMble OYEBUIHBIC.
CpaBHuBas BEPOSITHOCTHBIE W AHAIUTUYECKHE METOJbl HMCCIEIOBAHUS, MbI
CTJIKUBAEMCS C KaXYLIEHCS HENOrpelMMOCTbI0 HEKOTOPBIX OOIIETPU3HAHHBIX
CTPOTMX Hay4HbIX 3aKOHOB, B TOM uucie M B oOnactu ¢uiuku. Tak nm 3107
Haubonee mokazaTenbHBIM SIBISIETCS MCCIEAOBAHUE «HEMOTPEUIMMOCTH» 3aKOHA
Oma. Beimonaum am 3akoH Oma? PaccMOTpUM  3TOT 3aKOH BO BPEMEHH, MHBIMH
CJIOBAMH, MCCIIEyeM €ro s JI00ro CiIy4yallHO B3SITOFO MOMEHTa BpPEeMEHHU
TeueHus: Tmporecca. Mbl 00s3aTennbHO  OOHapykuM "mrymbl"... [laxke Ha 3TOM
OpOCTEHIlEM MTPUMEpPE CTAHOBUTCS COBEPIIEHHO OYEBHJIHOM HJies 00 OTCYTCTBUU
aOCOJIIOTHOCTH U CTOIPOLIEHTHOM BBINOJHSAEMOCTH Jake  caMbIX '"crporux"
Hay4YHBIX 3aKOHOB, KOTOPBIE, KAK BBISICHSAETCS MPHU JIETAIBHOM PacCMOTPEHUHU,
BBITIOJTHUMBI JIMIIb B yCpeAHEHHOM BuAe. Omnupasch Ha BBIIIE CKa3aHHOE,
CTAHOBUTCS TOHATHO, YTO BEPOSTHOCTHBIN MOXO ] B OMIMCAHUU SIBJICHUHN, COOBITHI
M CHCTEM €CTh MPABOMEpPHAs ajJbT€PHATHUBA '"TOYHBIM' METOJAM HCCIIEJOBaHMS,
MOCKOJIbKY HauOoJiee MOJHO OTpaXkaeT JeHCTBUTEIBLHOCTh. Bompoc auiibs B TOM,
YTO <«OHEPreTHYECKUi» HAy4dyHbId MHpP JABHO CMHUPWICS C TMOJO0OHBIMU
OTKJIOHEHUSMH OOIIENPU3HAHHBIX 3aKOHOB MUPO3JaHHUS... B npotuBoBec
01I00HOMY OTHOUIEHUIO Teopus MH(OpPMAIMU CMEJIO 3asBJIIET CBOM IpaBa Ha
caMoO€ TMPHUCTATBbHOE M CEPhE3HOE HCCIEJOBAHME  ATOr0 ()EHOMEHa HE Kak
«Y3aKOHEHHO» OIIMOKH H3MEPEeHHH, a Kak byHIaMEeHTAIbHON TPOOJIEMBI,
uMeroIIel riobanbHOe 3HAYeHHE i Bcell Hayku! Takoe cepbe3Hoe OTHOIICHHE K
NaHHOW Tpobiieme chopMUpOBaZIO TakWe Hay4YHbIC HaIMpaBIEHUsA, Kak
CUHEpreTHKa M MaKpOCKONMUYecKkrue (IryKTyaluu, MpU3BaHHBIE paccMaTpUBATh
naHHoe siBiaeHue Ilpupoabl kak JEMCTBUTENBHO TIUIOOATBHOE KOCMHUYECKOE
aBjeHUEe. Brpodem, ecid TPUHATH BO BHUMAHHWE  BBICKA3aHHOE  BBIIIE
HEIIOHUMAaHUE NPEACTaBUTENICd  KIACCUMYECKOW HAayKH, TO B CJIOXHUBIIUXCS
YCIOBHUSIX COBPEMEHHOCTHM y OTHUX HANpaBlIEHUA BeCbMa MpPHU3PAYHBIC
nepcnekTuBbl... Ho He BCE Tak MeyanbHO, KaK MOXET IO0Ka3aThCid Ha MEepBbIN
B3MsAA.  lIpuHOMNUANIBHO  MHOM  ypOBEHb  MCCIEAOBAHUS  MPEAJIaraet
PEBOIOLIMOHHOE HampaBlieHWe B Teopuu nHpopmanuu — «HesnexkrpomaruutHas
KHOEPHETUKA» — Hayka o0  ympaBJ€HUMHM  HEIJIEKTPOMATHUTHBIMHU
MH()OPMAIIMOHHBIMU ~ [TOTOKaMH, paccMaTpuBaronias HERJIEKTPOMAarHUTHBIE
B3aMMOJICUCTBUS Kak WH(popmarmonHsie. Jla, mMakpockonudeckue (IyKTyaluu
OKa3bpIBalOT OrPAaHWYEHHOE BIMSHHE Ha pPa3HOOOpa3Hble IETEKTOPhl, U O3TU
pe3ynbTaThl MOTYT OBITH JIETKO CHHCAHBI MOJ MHHMBIM TMPEIAJIOTOM O TEIMJIOBOM
IIyMe WJIM HU3KOW KBanuduKauu skcnepuMmeHTatopoB. W 310 Tak. Ilostomy
WH)KCHEPHBIA TMOJXOJ NpelycMaTpuBaeT Hapsjay ¢ pa3paboTkoi Haubosee
YyBCTBUTEIBHBIX METOJOB PETHCTPALINU JAHHOTO SIBJICHMSI W CO3JAaHUE
COOTBETCTBYIOLIEH anmnaparypsl JUTSI reHepUpOBaAHUS 0I00HBIX



HEAJIEKTPOMATrHUTHBIX TMpOIlecCOB. B 3TOM  OCHOBHas uAes HWHKEHEPHOIO
moaxona. HeoO0XoauMocTh HHIKEHEPHO-KOHCTPYKTOPCKHX padoT B o0jacTu
CO3MaHUSl HMCKYCCTBEHHBIX CHUCTEM, TCHEPHUPYIOUIUX HEIIEKTPOMATrHUTHBIC
MPOIIECCHI, HA JAHHOM JTare MCCICIOBAHUMA JJI TAKOTO HAYYHOTO HaIpaBIICHUS,
kaKk «HesnmekrpomarHuTHas KUOCpHETHWKA»,  COBEPIICHHO oueBHuiaHA. Jlaiee
pacCMOTPUM  MCIIOJIb30BAHUE TOJOOHBIX TE€HEPATOPHBIX CHUCTEM, CIIOCOOHBIX
co3gaBaTh WH(OPMAIIMOHHBIE BO3JECHCTBUS HEIJIECKTPOMATHUTHOW TPHUPOABI HA
HEKOTOpbIE JIeTeKTOphl. Peub uyeT 00 MCHOJIb30BaHUM B KAu€CTBE PEIEHTOPHBIX
CUCTEM Pa3HOOOPa3HBIX CIyYalHBIX MPOLECCOB Yepe3 PETUCTPAINI0 M3MEHEHUN
UX BEPOSTHOCTHBIX XapPAKTEPUCTUK C MPUMEHEHHEM METOJOB CTaTUCTUYECKOIO
aHanu3a JaHHbiX. CaM (akT CioCOOHOCTH CIyYalHBIX MPOILIECCOB OOHAPYKUBATh
OKa3bIBa€Mbl€ Ha HUX BO3JEHCTBUS HEIIEKTPOMATHUTHON MPUPOIBLI U MO3BOJSET
XapaKTepU30BaTh ATH B3aUMOJICUCTBHUS Kak WH(GOPMAIIMOHHBIE. YKE CTalo
KJIACCHYECKUM TPUMCHEHUE JUIsl JAHHBIX IeJIeH CIOydalHBIX TPOIECCOB —
TEHEPATOPOB  XAOTUYECKUX  JJEKTpUUYECKHX wumnyibcoB (1/f mym) wu
AIEKTPOTEXHUIECKUX CXEM, PETUCTPUPYIONIUX MPOIECC PAAHMOAKTHBHOTO paciaja
Ha OCHOBE pa3JMYHBIX CYCTYMKOB: OT [elrepa a0 MOITYNPOBOJIHUKOBBIX
YCTPOMCTB.

HeoOxoaumo omnucaTe METOAMKY HMCIOJB30BAHMS CIYYalHBIX MPOLECCOB
JUISL PETHCTPAllMd BHEUIHUX BO3JIEUCTBUM HEINEKTPOMATHUTHON MPUPOIBI U HX
xapaktepucTuk. CiydallHbIM NPOLIECC, MCIOJIB3YEMBIM B KAa4eCTBE PELENTOPA,
PETHCTPUPYETCS 4Yepe3 3alucCh BPEMEHHOIO psga COOBITUH — MPOMEKYTKOB
BPEMEHU Ha0Opa HEKOTOPOIr'0 CTPOrO 3aJJaHHOTO YKCJIA ANEKTPUUECKUX UMITYJIbCOB
(B caywae 1/f myma) wam CTporo 3aJaHHOTO YHCIA PETHCTPUPYEMBIX
paZMOaKTUBHBIX 4YacTHll (B CIy4yae pETHUCTpaluu Ipolecca paguoaKTUBHOIO
pacnaga). MccnenoBaHwe — M3MEHEHUH  BEPOSITHOCTHBIX — XapaKTEPUCTHK
MOJIyYEHHBIX BPEMEHHBIX DSIOB TO3BOJSET HAJAEKHO OOHApYXKMBaTh HaJIUuue
BO3JCHUCTBUN HEANIEKTPOMArHUTHOW MPUPOJIbI, OKA3bIBAEMBIX HA 3TU CUCTEMBI.

KakoBbl 00Hapy’knBaeMble JaHHBIM METOJOM M3MEHEHUS! BEPOSTHOCTHBIX
XapaKTePUCTUK HCIHOJB3YEMBIX pelenTopHbIX mporeccoB?  CyTb ke HUX B
W3MEHEHUW JIMCIIEPCUU  BBIXOJAHOIO IapaMeTpa, TOBOPS SI3bIKOM TEOpPUH
uH(poOpMalMu, B W3MEHEHUU OPraHM30BAHHOCTH, CTPYKTYPUPOBAHHOCTH CpEAbI
BCIICICTBUE HM3MEHEHHUS €€ OHTPONMM IMOJ  BHEIIHUM  BO3JECWCTBUEM
HEAJIEKTPOMAarHuTHOro nHpopmannonHoro BiusiHus (HUB). PaccmatpuBatorcs
JIBA TUIA BO3JAECHCTBHS HA COOTBETCTBYIOLIME PELENTOPHI. BIIMsAHMS, BBI3bIBAOIINE
YBEJIMYECHUE cozepKalencs B JAHHOU oOnacTu IIPOCTPAHCTBA
HeAIeKTpoMarHuTHOM uH@opmanuu (HM), npuBomAT K CHMXKEHHIO IUCIIEPCUU
KOHTPOJMPYEMOIr0 CurHajia. HampoTuB, OTTOK U3 MPOCTPAHCTBA B CHILY
OTIPEJICIICHHBIX MPUYUH HEDJIEKTPOMArHUTHOW MH(DOPMAIMOHHOM COCTABJISIONIEH
IPUBOAUT K POCTY JUCIEPCHHM KOHTPOJIMPYEMOIO Mapamerpa penenTOpHOU
CUCTEMBI, OCHOBAHHOM Ha  MWCIOJB3yEMOM CIly4allHOM Ipouecce. TakoBbl
HEXUTPbIE BBIKJIAJAKUA SHTPONUIHO-UH(OPMALIMOHHBIX CBS3EH, CIIOCOOHBIX
XapakTepu30BaTh (akT TMOJYyUYEHUS CHUCTEMOM HEKOTOPOro TauHCTBEHHOIO



«areHTa», Ha3plBa€MOr0 Ha JAHHOM JTale MCCIIEIOBAHUN HEIIEKTPOMATHUTHBIM
BO3/ICICTBHEM.

Ha pucynkax 1, 2 nmoka3ansl npumepsl nogooHsix HMUB o6oux 3HakoB.
Pucynok | HarmsgHO  JEMOHCTPHpPYET  pe3yJbTaTbl  3KCIEPUMEHTa B
HEoOpaOOTaHHOM MaTEeMaTHYECKUM amlapaToM BHJAE, KaK PETUCTPUPYEMbIH
curHan. BuaHO, 4TO MEXKIy BEpPTHUKAIbHBIMU JMHUAMH, COOTBETCTBYIOLIUMU
Havany u koHiy HUB, nabmonaercss HEKOTOpoe CHMKEHHE pa3dpoca NaHHBIX WIN
CHIDKCHUE JUCIEPCHUM PETUCTPUPYEMOIO CHTHana. PerucTpupyemslii CUTHAI,
IPEJCTaBISIIOIIMI COO0M BPEMEHHON psAJ COOBITUH - NPOMEXYTKOB BPEMEHHU
Habopa pELENTOPHOM CHUCTEMOM CTPOro 3aJaHHOTO YHUCHIA PErUCTPUPYEMBIX
PAAMOAKTUBHBIX YaCTUILl paiuoMeTpoM Ha ocHoBe cuerunka CH8b-1. B kauectse
JOTIOJIHUTENBHOTO HMCTOYHUKA PAJAMOAKTUBHOTO M3IIyYEHHsI HCIIOJIB30BAJICA
MUHEpPAJl KPACHBIN IpaHUT. [ Opru30HTaNbHAS OCh IpaduKa COOTBETCTBYET HOMEDPY
MU3MEPEHUS BIOJIb BpEMEHHOTO psifa. BepTUKambHBIMY JIMHUSAMHA OTMEYEH YYACTOK
HUB ycrpoiictBa «<HI'K-BE['A». B cBO ouepenp pUCYHOK 2 ITOKA3bIBACT
oOpatnyto kaptuny HMB. B 3ToM ciydae uCIOIB30BAJICS paguoMeTp C ABYMS
cuetunkamu ['eitrepa CTC-6 6e3 AOMOMHUTEIBHOIO UCTOYHUKA PATUOAKTHBHOTO
U3JIydeHus. DTO BO3JCHCTBUE, KaK U BCE€ B ATON padoTe, TakKe ObLIO BHI3BAHO

pazpaboTaHHbIM B  Hamed saboparopun  ycrpoiictBoMm  «HI'K-BEI'A».
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Puc. 1. Peructpupyemsiii curaai, (mapamerp o0paTHbI CKOPOCTH cYeTa) NMpPeICTaBJSIIONIMIA CO60i

BpeMeHHOI psA1 co0bITHIi - MPOMEKYTKOB BpeMeHH HA00pa peleNnTOPHOIi CHCTeMOii CTPOro 3aIaHHOI0 YHCJIa
perucTpupyemMbIX PaAHOAKTHBHBIX YacTHI] pafnoMeTpoM Ha ocHoBe cyeTunka CHU8B-1. B kauecTBe
JAOMOJHHUTEIbHOT0 MCTOYHHKA PATHOAKTHBHOIO U3JIYyYeHHUS HCNOIb30BaJIC MUHEPAJ KPACHBI IPaHUT.
I'opusonTanbHas ock rpaduka COOTBETCTBYEeT HOMEpPY M3MEPEHHUS B0JIb BPEMEHHOI0 psiia.
Beprukaabubivu JJuHUsIME 0TMedeH yuacTok HUB ycerpoiictea « HI'K-BET'A».

Takum 00pa3oMm, BbIIE [OKa3aHa MPUHIUNHAIBHAS BO3MOXKHOCTh
HE3JICKTPOMArHUTHOTO BJIMSHUS HE TOJIbKO HA MHTEHCUBHOCTD MPOIIECCOB, HO U Ha
CTEMEHb UX Cay4alHOCTH. Onupasch HA BBIIIECKA3aHHOE, CIEAYyET MOAYEPKHYTh,
YTO MCMOJIb30BAHUE CIIYYalHBIX MPOLIECCOB SIBISUIOCH BAXKHENIIIMM I1arOM Ha IyTH
OOHapYy>KEeHUsI CYTH pacCMAaTPUBAEMBIX B3aHMOICHCTBHIA.
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Puc. 2. CKopocTb cyeTa pagmMomeTpa ¢ ABymaA cyeTunkamu leitrepa CTC-6 6e3 UCTOUHUKA

PaANOaKTUBHOro U3nyyeHus (oTHocutTeNbHO GpOHOBOro NapameTpa). BepTuKanbHbIMM AMHUAMMU
oTmeueH yyactok HUB ycrpoiictBa «HIK-BEFA».
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Puc. 3. CkopocTh c4éTa penenTopHOii CHCTeMbI WJIH YHCJI0 PErHCTPHPOBAHHBIX PAAHOAKTUBHBIX YaCTHI] B
CeKYHy paguoMeTpoM Ha ocHoBe ABYX c4eT4YuKoB CTC-6, u3mepeHus: BBINOJHAINCH OTHOCUTEJIHHO (pOHA
0e3 JOMOJHHMTEIbHOT0 HMCTOYHHKA PAJIMOAKTHBHOrO H3Jy4vyeHHMsl. BepTHUKaJLHBIMHM JHMHUAMHM OTMeEYeHbI
yuactkn HUB ycrpoiicrea «HI'K-BEI'A».

Omnako TpU  OMNpEAEICHHBIX  pekuUMax  pabOThl  HEIJIEKTPOMArHUTHBIX
TEHEPUPYIOIIMX  YCTPOMCTB CYIIECTBYET BO3MOXHOCTh H3MEHSTH HE TOJBKO
BEPOSITHOCTHBIE XapPaKTEPUCTUKU JIFOOOTO CIy4yaHOTrO Tpolecca, HO € €ro
SHEPreTUYECKUE IMapaMeTpbl, MHTEHCUBHOCTHh IporeccoB. Pucynku 3 wu 4
MPU3BAHBI MIPOJEMOHCTPUPOBATh KOHKPETHBIMU MPUMEPAMH TAKOE HU3MEHEHHE
SHEPreTHKHU MPOLIECCa PAIUOAKTUBHOIO pacnaja, Kak pe3yjabTaT OKa3bIBAEMOTO



Ha Hero BHemnHero uareHcuBHoro HUB.

Pucynox 3. B orom okcnepuMeHTe OBUIO  OKa3aHO JBa
necTpykTypupytomux Bemectso HMB, mnpuuem mnepBoe ropasno ©Oonee
uHTeHcuBHOe. HeoOxoaumo o0paTuTh BHMMaHuE, 4TO B JAHHOM Clyyae, B
momeHT HIUB, Ha ¢oHe yBennyeHHs] QUCHEPCUU IPOLIECCa, FOBOPSIIETO O €ro
JNECTPYKTYPUPYIOLIEM Xxapakrepe, OOHApyKHUBAeTCsI U COOTBETCTBYIOLIEE
CHIJKEHUE MHTEHCUBHOCTH Ipouecca PP. 310 06€30roBOpoYHO CBUIETENBCTBYET O
CHIDKCHHMHM DHEPIeTHMKH JAaHHOTO Iipouecca. B 3ToM 3KCnepuMeHTe cieayer
o0paTtuTh 0co00€ BHUMAaHUE Ha TIPAKTUYECKU TIOJIHOE  OTCYTCTBHE
PagMOaKTUBHOCTH, KAK PE3YyJIbTAaT MHTEHCUBHOIO ecTpyKTypupytomero HUB.
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Puc. 4. Peructpupyembliii curaj, (mapamerp o6paTHbIl CKOPOCTH cYeTa) MPeACTABJISIONIMIA cO00
BPeMEHHOM psA coOBITHI - MPOMEKYTKOB BpeMeHH Ha0opa peleNTOPHOIl CMCTeMOii CTPOro 3aIaHHOI0 YHCJIa
perucTpupyeMbiX paIMOAKTUBHBIX YaCTHL PaauoMeTpoM Ha ocHoBe cueTyuka CU8B-1. B kauecTBe
JAOTIOJTHUTETBHOT0 MCTOYHHKA PATHOAKTHBHOIO H3JIYyYeHHSs HCIO0JIb30BAJICSI MUHEPAJ KPACHBIH IPAHHUT.
I'opuzoHTanbHas och rpadguKa COOTBETCTBYET HOMEPY U3MepeHHsl B0 BPeMEHHOr0 psija.
Beprukaabubivu JJuHUsIME 0TMedeH yuacTok HUB ycerpoiictea « HI'K-BET'A».

Ha pucyake 4 B TpaduyeckoM BHUIE NPEACTABICHBI PE3yJIBTATHI
DKCIIEPUMEHTA,  JEMOHCTPHUPYIOIIETO CTPYKTypUpYyIOIllee  BEIIECTBO
untencuBHoro HUB. TI'padux  BblpakaeT pacmpeieieHue  pe3ybTaToB
peTHCTpallil  BPEMEHHOTO psjia, IMPEACTABICHHOTO B BHIE IPOMEKYTKOB
BpEMEHH Ha0opa CTpPOTO 3aJaHHOTO YHCIa  PaJAMOAKTUBHBIX YacTHIl. 1O eCTh
napameTpa, OOpaTHOTO CKOPOCTH cueTa JEeTEeKTOpa PaJMOaKTHUBHOCTH. Takum
oOpa3zoM, HaOMOgaeMO€ Ha PHUCYHKE CHUXEHUE BpPEMEHHM HabOpa perenTopom
CTPOTO 33JIaHHOTO YHCJIA PAIUOAKTUBHBIX YAaCTUIl TOBOPUT O COOTBETCTBYIOIIEM
YBEIMYCHUH CKOPOCTH Cc4YeTa JeTeKkTopa Ha (oHe CHKeHHus pasz0opoca



(mucnepcuu) PErUCTPUPYEMBIX  JaHHBIX. ITO SABJSIETCA  yYOeaUTEeIbHBIM
JIOKA3aTeJILCTBOM YBEIWYCHUS PAJUOAKTHBHOCTH C COOTBETCTBYIOIIHM POCTOM
BEPOSITHOCTA COCTOSIHUSI CHUCTEMBI. J[Ba MOCHEIHMX HKCIEPUMEHTa HAaIJISIHO
JIEMOHCTPUPYIOT CIIOCOOHOCTh HMHTEHCHMBHBIX HHWB akTHBHO BMENIUBATHCS B
MpOLECC PAAUOAKTUBHOTO paclaaa, W3MEHsSs €ro, Kak BEPOSTHOCTHBIX
XapaKTEPUCTUKH, TAK U BEJIMYNHY €70 UHTCHCUBHOCTH.

[lepeitnéM K  BBIBOJAM, KOTOpPBIE  JIOTUYECKHM  CIEAYIOT W3
MPEACTABJICHHOIO BBIIMIE JKCIEPUMEHTAIBHOTO PAAa. Cnocobnocts HHUB
U3MEHATh  JIUCIIEPCUIO0 CIIyYallHBIX MPOIECCOB  (pa3dpoc PpEerucTpupyeMbIX
JAHHBIX) SBJISETCA IOKA3aTEJIEM H3MEHEHHsI 3HTPONMHM CPEelbl, MOABEPracMon
TaKOMY BHEIIHEMY HEJIEKTPOMAarHUTHOMY Bo3aehcTBUI0. Clienyer caenartb
BBIBOJI, YTO CIIOCOOHOCTbh HEANIEKTPOMATHUTHBIX T'€HEPUPYIOIIUX CUCTEM BIHATH
Ha BEPOSTHOCTh COCTOSHUSI Pa3HOOOPA3HBIX CIy4YaillHBIX HPOLECCOB  SIBISIETCA
BAKHEHUIIMM  IIOKa3aTesieM MH(GOPMAIIMOHHON MPHUPOAbI JaHHOIO BHJA
B3auMoJielicTBUi. Ciy4allHbIN TPOIIECC PAAMOAKTUBHOTO Pacmaja — 3TO IIyMOBOM
IIPOLIECC, OCHOBAHHBIM Ha HECTAOMIBHOM COCTOSIHUM Ka)KJOTO OTIEJIBHOIO siapa
aTOMOB, BXOJMIIMX B COCTaB JAHHOI'O PaJUOaKTUBHOIO BellecTtBa. MHbIMuU
CJIOBaMH, JAHHBII BUJ IIyMOBOIO Ipolecca (GOpMUPYETCs MyTEM HaKJIa(bIBaHUs
OECUMCIIEHHOTO YHMCJIa MHUKPOMNPOLECCOB, KAK TOBOPAT CIELHMAIUCTBI, SBISETCA
oenbiM 1mymoM. JIroOoe BIMSIHME HAa 3TOT MPOLIECC BO3MOXKHO JIMIIL B Cily4ae
BIIMSIHUS HA KKl MUKPOIPOLIECC B OTAEABHOCTU. I ecnm u3MeHseTcs CTENnEHb
CIIy4allHOCTH TaKOro0 IPOILECCa, TO 3TO TOBOPUT O TOM, YTO MEHSETCS CTEIECHb
CIIy4alHOCTH KaXJ0TO OTIEJIBHOIO 3JIEMEHTA, HWCTOYHHUKA IIyMa — sApa aToMa.
["'oBOpst OyKBaJlbHO, MEHSETCSA SHTPONMS aTOMHBIX sifiep! BbriBoa TyT ofHO3HAUYEH
BEJlb OH OIHUpaeTcs Ha KiIaccuiyeckyro Teoputo wuHpopmaruu! Ecnu
paZvoOaKTUBHBIN pacmax MpeacTaBiIseT COo00H COBOKYINHOCTh HE3aBUCHMBIX
MCTOYHUKOB — DPAJAMOAKTUBHBIX SIEP, TO BO3MOXKHOCTb BIIMATH HA DHTPOIMIO
JIAHHBIX CHCTEM II03BOJISICT BBECTHM B HAyKy IIOHATHE O HEIJIEKTPOMAarHUTHOU
DHTPOIMH, XapAKTEPU3YIOIIEH CTPYKTYpPHBIE CBOMCTBA sAI€p, 4 HE MEKAaTOMHBIX
cBs3eil. Bo3Hukaer HE0OXOAMMOCTH CO3JAaHMS MPUHIIMIIAAILHO HOBOM 00JacTu
3HaHuA «HeamekTpoMarauTHOM KHUOEPHETUKUY. HesnexrpoMaruuTHas
KkuOepHeTUKa — (QopMUpYIOIIeeCcs] HANpaBlI€HUE HAYKH M TEXHUKA B OOJaCTH
HEDJIEKTPOMArHUTHBIX B3auMoAeucTBUM B llpupome m  reHepupyrommx HxX
CUCTEMAX UCKYCCTBEHHOT'O M €CTECTBEHHOTO MMPOUCXOKICHHUS.

Ucnonw3yst mpejyiaraeMblii  HEIJIEKTPOMATHUTHOM  KHOEpHETUKOU
METO0JIOTHYECKHUM MOIX0/, MOKHO MPAKTHUECKHU JIFO0O0H MPOoIecc MpeICTaBUTh B
BUJIE HEKOTOPOH SHTPONUINHO-MHPOPMALIMOHHON XapaKTepUCTUKU. Takoil MeTon
MO3BOJIIET BBISICHUTH HAIPABJICHUE  Pa3BUTUS JHOOOTO paccMaTpuBaeMoro
npouecca, ONpEeACTUTh HaIpaBJICHUE pa3BUTHS ero SHTPOIHUIHO-
MH(POPMAITMOHHON XapaKTEPUCTUKH, JIMOO B CTOPOHY COKpAIEHUS SHTPOIIUU WU
YBEJIMYMBAIOIIETO SHTPOINUID BO BpEeMEHH. MeToa BIOJIHE MPUMEHHUM H K
ucciaenoBanuo mpouecca PP, Beap wucnmonp3oBaTh I 3TOrNO  METOJIBI
KJIACCUYECKOH Teopur HHpOpMaruu Oe3 TPUBICYSCHHUS METOJ0JIOTUN 6
HEJJICKTPOMAarHUTHOM  COCTABJIAIOLICH INMPAKTUYECKH HEBO3MOXKHO. IlosTomy B



KJIACCUYECKOM Teopuu HHPOpMalUU U CHOPMHUPOBATIOCH MHEHHE, YTO MPOIECC
pPaIuOaKTUBHOTO pacliaja pa3BUBACTCS B CTOPOHY HauOojee BEpPOSTHOIO
COCTOSIHUSL CpPEIObl — IMOCTOSIHHOIO POCTa SHTPOIHH. Onupanuch 3TH
MPEJICTABJICHUS] HA BBIBOABI BTOPOrO Haydajlia TEPMOAWHAMHUKH, PACIIUPEHUE
JNEUCTBHUS KOTOporo Ha Bcio Bceemennyro ycwmmsmu Kiaysmyca B 1865 romy
MIOPOANIIO TEOPHUID O €€ «TEIUIOBOM CMEPTU». Y COBPEMEHHBIX IMPEICTABUTENCH
AepHON (U3MKK HET COMHEHUH B TOM, YTO MPOIECC PaJUOAaKTUBHOTO pacmaja —
3TO JECTPYKTHUBHBIN MPOIECC, XOPOLIO BHUCHIBAIOIIUICA B MOJIENb «TEILIOBOTO
Tynuka Mupoznanus». Mexay NpelcTaBUTENSIMUA «3HEPTETUUECKON» HAYKH H
KJIACCUYECKOM Teopuel MHPpOpMaluy 10 3TOMY BOMPOCY JOCTUTHYT KOHCEHCYC, K
MIOJTHOMY YAOBJIETBOPEHUIO CTOPOH. ..

Kak Ha 3Ty cuTyanuio CMOTPUT HEIIEKTPOMArHUTHAs KUOEpHETHKa?
Onupasdch Ha TPEACTABICHHBIE BBINIE 3KCIIEPUMEHTAIbHBIE JAHHBIC, CIEHYET
OJHO3HAYHBIM BBIBOJ: IIPOLECC PAJUOAKTUBHOTO pacnajga HE HUMEET HHUYEro
OOIIIETo ¢ MEPEeX010M B HauOO0JIe€ BEPOSTHOE COCTOSTHUE C COOTBETCTBYIOIIUM €MY
poOCTOM 3HTponMHU. J[OMyCTUM  CIIPAaBEVIMBOCTh COBPEMEHHBIX NPEICTABICHUN
KJIACCUYECKON TeOpUuu MHPOPMALIUUA U TEPMOJUHAMUKUA O TOM, YTO XOJI IIpoliecca
PaJIMOAKTUBHOIO pacmnaja JICHUCTBUTEIBHO SBISIETCS TUIMYHBIM MEPEXOJOM B
HauOoJiee BEPOSITHOE COCTOSIHUE, XapaKTepHU3YIOIIeeCs HEYKJIOHHBIM POCTOM
SHTPONIUM  MPOAYKTOB €ro pacmnaaa. B 3ToM ciaydae  CTpyKTypupyIolee
BO3JICHCTBUE HEANEKTPOMArHUTHOW MPHUPOJIBI, OKA3bIBAEMOE HA 3TOT IMPOILECC,
JIOJDKHO —MPENATCTBOBATh  €ro TEUCHUIO, COKpalllass €ro WHTEHCHUBHOCTb.
[TOCKONBKY CTPYKTYpUPYIOIIEE BO3ACHCTBUE JOKHO MHPOTUBOCTOSTH Pa3BUTHUIO
JECTPYKTYpHOTO Tmpolecca. Mol ke HaOI0/1aeM TUaMeTPaIbHO MHYIO PEaKIUIo
ctpykrypupytoniero HMB Ha umHTeHcuBHOCTH mporecca PP!  Kak nHarmsgHo
MOKA3bIBA€T PHUCYHOK 4, MOJ JEWCTBUEM CTPYKTypupyromero BHemHero HUB
MHTEHCUBHOCTh PAacCMAaTPUBAEMOIO IMPOLECCA BO3PACTAECT, a 3TO 3HAYUT, 4YTO
HHTPONMUUHO-UH(POPMAIIMOHHBIE XapAaKTEPUCTUKU  JBYX MPOIIECCOB MOJHOCTHIO
COOTBETCTBYIOT JIpYT ApPyTY!

AHaJIOTUYHOE pacxoXkAeHue u B ciaydae jgectpykrypHoro HUB. Tak, B
COOTBETCTBHUM C KIIACCUUYECKMMHU IIPEIACTABICHUSIMHU, JAeCTpyKTypupyromee HHUB
oka3piBaeMoe Ha 1pouecc PP, YUYUTBIBAsE CXOXKECTh UX DSHTPONUNHO-
WH(OOPMAITMOHHBIX XaPAKTEPUCTUK, MOJDKHO YCHJIMBATh JPYyr Jpyra, a Mbl
HaOJIOaeM XapakTEpPHOE OCIa0JICHHe WHTEHCHUBHOCTH TMPOIECCa, HAIJISITHO
M300paKEHHOE HA PUCYHKE 3...

OOmmM  BBIBOJIOM  SBJISIETCS  OOHApYXCHHE  HAMpaBICHUS  Pa3BUTHUSA
OHTPONMUUHO-MHGOPMAIIMOHHOTO 0ajaHca Tpoliecca paauoakTHUBHOTO pacmaia B
CTOPOHY  HEYKIIOHHOTO COKpAIIEHUS SHTPOINHUM MPOJYKTOB  pacmaja. U3
BBIIIECKAa3aHHOT O CIENYyET, 4TO Bech mnpouecc PP, ¢ Touku 3peHus
METOJI0JIOTHYECKOM 0a3bl HEDJICKTPOMArHUTHOM KHUOCPHETUKH, SIBJISIETCS HE
nepexoaoM B Hanbosee BEpOSITHOE COCTOSHUE, a JIOJDKEH paccMaTpUBaThCs Kak
CaMOOPTaHU3YIOLIUNCA TIPOLECC, TMEPEXOAAIINNA OT BBICOKO OSHTPOIUNHOIO,
HEYCTOMYMBOIO COCTOSIHUSI CHCTEMBI K 0oJjiee  BBICOKOOPTaHU30BaHHBIM



NpoJyKTaM €ro pacnaga. PaccmarpuBaeMblii pOIECC MOKHO C  YBEPEHHOCTHIO
XapaKTEpPU30BaTh KaK BapUaHT SIIEPHOTO CUHTE3A.

CkopocTh mpolecca  AJIEPHOTO CHUHTE3a OMNPEACNSeTCS CBOMCTBaAMU
HCCJIEYEMOTO TAaWHCTBEHHOTO  «areHTa», HWMEKIIET0 HEAJIEKTPOMATHUTHYIO
HH(POPMAIIMOHHYIO MPUPOAY. OTH MaJIOM3YUYEHHBIC CBONMCTBAa TaWHCTBEHHOI'O
«are’ra)» MOTyT OBITh Pa3IMYHBIMH B Pa3HBIX OOJACTAX MPOCTPAHCTBA, KPOME
TOrO, OHH MOTYT HCKYCCTBEHHO H3MEHSAThCSI yXKe pa3padoTaHHBIMHU
ICKTPUYSCKUMH ~ IpUOOpaMM  —  TEHEpaTOpaMH  HEDJICKTPOMAarHUTHBIX
B3aMMOJICMCTBUI. B cBeTe mNpeacTaBICHHBIX OSKCIEPUMEHTAIBHBIX JTAHHBIX
MPEJICTABISACTCS OYEBHIHBIM IIIOKHPYIOIIEE 3aKIOUeHHe 00 OImMOOYHOCTH
BBIBOJIOB TeopuH «TemnoBoi cMepTu BeenenHoi» !

KakoBa mpupoma 93TOro TaWHCTBEHHOI'O  «areHTa», HEKOETro
KCTPYKTYPHUPYIOIIETO Hadajia», aKTHBHO  IPOTUBOJCHCTBYIOIICTO CIIOJI3aHHUIO
Bcenennoit k BceoOmemy xaocy? OOBEKTHBHO MOXKHO ITOIBITATHCS OIMCATH
TOJIBKO T€ TMPEATNOJIOKATEIbLHBIE CBOWCTBA, KOTOPBIC JIOTHYECKH CJIEAYIOT U3
MIPEICTABIICHHBIX BBIIIE IKCIIEPUMEHTATBHBIX JAHHBIX.

Odup — Hekas TaWHCTBEHHasl CyOCTaHIIUsI, CYIIECTBOBaHUE KOTOPOMU
ocrapuBaeTcs  akajgemudeckoil  Haykod. Cmocoonocts HIMB  u3MeHSTH
CTPYKTYPHYIO OpraHM3alvI0 SAEp BEHIECTBA, OYEBHUJIHO, IIEPEYEPKUBACT
MaTepualibHyl0 npupoay Ddupa. JlelictButenbHo, DPup, €ciaum OH CYIIECTBYET,
MOHUMAETCSl TOCJIEIOBATENSIMA €TI0 CYIIECTBOBAHMS KaK HeKas CyOCTaHIus, BCE
OTIpeIeIISIIoONIasl U YIpaBJsiiolasi BceM... MaTtepuaibHas mpupoga Ddupa ods3aHa
Mpeanojaratb HajdU4We €ero CTPYKTYphI, TaK ra3zooOpa3Hasi U >KUJIKOCTHas
Mozenu Ddupa 00si3aHbI MpenoiaraTh €ro MOJEKYISIPHYIO CTPYKTYpy. B cBoro
ouepeib, KpUCTAIITMYeCKass MoJienb Ddupa J0KHA OBITH MPECTaBICHA AaTOMaMHU
KPUCTAJUIMYECKOW pemIeTKH. YuuThiBas cnocoOHocts HWB  Biouste Ha
CTPYKTYPHYIO OpPraHU3alMI0 SIEp aTOMOB, CIEAYET, YTO HWB cnocobubl
U3MEHATh CTPYKTypy Odupa!  JloruuHee mNpeanooKUTh HEMATEPHATIBHYIO
npupony Odupa, a HMB BrnosHe MOTryT OBITh MEXaHU3MOM, 4Yepe3 KOTOPIH
MIPOUCXOJNUT «YyNpPABJIECHUE» BCEIEHHOM. .

Teopus naDopManyi, K OTPOMHOMY COXKAJICHHIO, B HACTOSIIIMA MOMEHT
nonoOHa ckazouHod 3osymike... [lpemyaraempie ’TUM Hay4YHBIM HaNpaBJIECHUEM
METOJIMKH HCCIICIOBAaHUM M JaXK€ MOJYy4YEHHbIE HAa MX OCHOBE IMPAKTHUYECKHUE
pe3yabTaThl MPUHUMAKOTCS TPEACTABUTEIISIMU AKaIEMUYECKUX JUCIIUILIIMH 3HAHUS
3a JeTckue ckasku. Hacrosimias paborta mpecienyeT 1eilb MpoAeMOHCTPUPOBATH
HEKOTOpble BO3MOXHOCTH «Teopun wuHDOpMam» B HENpPOCTOM Jefie
MOCTHXKEHUS TailH Mupo3ganus. JKUBET HaAexJa Ha MIHUPOKOE U IIJIOJIOTBOPHOE
WCIIOJIb30BAaHUE TPEOCTABIsIeMbIX «Teopueil uHbopMaruu»  BO3MOKHOCTEH,
€CJIM HE COBPEMEHHBIM IIOKOJICHMEM uccienoBarene tauH [Ipupoasl, To Temu,
KTO UIET CIEHAOM...
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