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BBE.IlEHHE 

iiSBeCTHO 1 1i'l'O npH TOliBHX BSMepeH.WIX JJDCSo:l MHOJIHMJd a<{xPeK'!', 

ltOTOpBI MO&eT IIOBJIIUI'l':& Ba pesynTa T 1 TJ)eCSyeT Tiqa'l'eJI&BOro B ,lUlH. · 

TeJIDHOI'O liSytleBWl. 3TO TeM 6G.nee II.Pa.Be.llJlBBO, ltOrAS. pel!:& H,lJ;eT 

oCS onpe.Jte.neHBB openero BpeMeBH sHB T a.neMeBTapma 1iaCTBtt. 

0THOCBTe~Baa npoCTOTa KPBBOI pacnala oCS~Ba • MOr.yT 

nteTJ:. MeCTO paSJJJ{qHOrO po,lUl. CBCT8Ma.TB1i8CltBe OIJill6ltB t np8XTH1!8CKH 

aeyJIOBliiMHe uo oCSHliBH npnelUieiiOrq xPBTepo 'X ? • 

Hanpoep, • Hadzpaeu enex-rp Bpe~~emmx HHTepBaJioB 

M~ MOMeHTOM IIOBBJ18HHS MmOBa B MOMeHTOM perHCTPana& II~BOI 

'CIQC'rHIJJl 1 perHCTPBPYeMOI: JleTeRTO]>O IIOSBTPOHOB. Tor.tta J:tpHBaJI 

paCJia.lta dyJte'l' OIIJICHBaTJ:.C$1 SaBHCliMOOT:&J) € -{) + w) f 
1 

r,lle 

A =- T.fo I ' a w e cxopOCT:& ctteTa o.uyqatma qacTHit .Ite'!'eKTOPOM 

IIOSBTPOHOB. ITo~~ tt'l'O IIOKaBaTeA:& 8KCIIOHeHTH onpe,Ite~eTOSI 

BeJlHq}!HOi Tve- :, MH OOBepmeHHO He3aMeTHO HO.nytlaeM OTHOCJ!Te.JrDBYJ) 

czoTeMaTJilleex:ym oJDBCSitY w .A - ' • Od!AHO Be.DJAJIH8. w ~ _, oocTaB-

.ruieT IG-2+ ro-3. 
B ,ItaHBol pa6oTe npo~supoBaHH BOSMOZHHe CBCTeMaTxqe~ 

De OIIIHCSU npK K311epemm BpeMeHH DISHK IIOJI.O&TeJIDHOI'G MllOHae 

HsaepelWI dSJJJl BHnOJI.HeBH Ha OJillXP6D;BKJIO'fPOHe omm: /I/' ,llOOTBI'HY., 

TaJI TOliHOOT:& ~ · T~ IT-""' COCTaBHJJa 3.6.!0-5. 

CxeMa axcnepBMeHTa d~ e.ne~el (pme.I). Uyqox no.noxae 

TeA:&BHX MilO HOB; npol.tlg BXOJlHHe. CllBHTHJI.JI.m:XKOBHHe CtteTUiat I H 2 

ll OBKHilOBd ROJJJlHII8.TOp ~ 00Ta.Ba.BJIHB8JICSI B cepe,lUtBe BO,lUIHOro tte

pe:mtOBCROro CtteTliKKB.. CIUIHTKJJJISn'tiiOHHHe Ctte't'URH C.:uyu.mt JlJJSI 

onpeJleJieBHS MOMeHTa noSBJleHBJI /VI , a t~epemtoBcxd etteT11Blt 

upe,1U18.3BattaJics JUm perKCTP&DJUt lf0JJ.:DKO noSK'fPOHOB pacna,tta. Pas~~ep 



BBE.UEHHE 

HsBeCTHO, 1:ITO npH 'l'01:IHHX s:uepeHHSDt Jlll6o:l MliCJIHwl a<{xPexT, 

ROTOpd M:>&eT IIOBJIHSI'l':D Ba pesynTaT, TJ)e6yeT 'l'~Te.n::&HOI'O B .IUlH'""" 

Tenuoro Bsyqemtfi·. 3To TeM 6o.nee crrpaBellJJBBO, xorJta pella BJJ;eT 

oCS onpe.ne.neHD ope.IU~ero Bpe:ueHH D SHH T s.neMeHTapma 1:IaCT~. 

0TBOCJITeJIDB8JI npOCTO'l'a xpHBo:l pacna.u;a oCSEJAJ~Ba .,. r.IJIT!' 

BMeT:D MeCTO pasJJHlUioro poJta cacT Ma.TB1:Iecue ODIJI6u, npaxTI!lleeu 

HeyJIOBJIMHe 110 oCSJABH npBMeB.fleliOI\Y KpBTepBD J 1 
• 

Harrpnep, llli HadH:paeM enexTP Bpe~~emua: errepBaJioB 

MYJlY MOMeHTOM IIOJIBJieHHJI MOOBa H MOMeHTOM pe!'HCTPa.IliH IIepBOI 

1:IaC'rBiijl, pel'HCttpJipye!il>:l: JteTeRTOpOM IIOSBTPOBOB. TorJta RPIIBas: 
-()+w) f 

pac~a CSyJte'f OlDICHBaT:DCSI SaBHCHMOCTWl e t rJte 

A =- T .fo 1 
, a W - cxopocT:o oqeTa CJJY"latma l!aCTHll JteTexTopoll 

II03B'fPOHOB. IlOJllli'a.S·, 1:ITO IIORaBa'l' .U. 8RCIIOHeH1'H onpe.n;e.me'l'CSI 

Be~1:IHHO:I ~~ ~ MH COBepmeHHO He3aMeTHO HO~aeM OTHOCHTe~~ 

OliCTeuaTJAecltJI) oumCSKY w ) -' • OCSlAHo BeJilABHa ~v ~ _, ooc.faB

.rureT ro•2+ ro-3. 
B .n;aHBo:l paCSoTe DPOaHa!KSBPOBaHH B03MOZHHe OHCTeMaTB'le~ 

De OIDJI6U !Ip.K BSMepeBB.H BpeMEUDI DSHH IIOJJ.O&TeJI:DHOro MIX>Hae 

Hs~~apeHHSI CSHJDt BHIIOJllleHH Ha CJIHXPOD)lKJIO'fPOBe O.HIDI /I/, .IlOCTJII'BY"" 

Tast TOttHOCT:D $' T.-A-I (,No COCTaBHJJ.a 3 .6. I 0-5. 

Cxe.a axeuepHMeHTa dana cAe~el (pme.I). DJqox no.n:oaa
TenHHX MJlOHOB; npoiJlH BXO.llHHe . CllBHTBJIJUIJli!OBHHe 01:IeT1:UiltH I H 2 

B CBJIHIXOBd ROJJ..lllUm.TOp, OOTa.BaB.mmaJICSI B cepe,tUUie BO,tUIHOro qe

pemtOBCROro cqeT'DltB.. CllBHTBJJ.JIJIEtiiOBHHe cqeT'UKH C.1JYZliJIH .zum 
onpe,lleJieiUIS MOMeHTa IIOSIBJleHB.R ;;M , a qepemtoBoKd at~ettUit 

IIp8,1U!8.3Ha.llaJIOS: .llJUI pei'HC'fPatlD H JI:fdtO IIOSH'!'POHOB pacn~a. Pasuep 



paJUtaTopa ( (S( 30 X 30 ow3) OHJl B&CSpaH C TeM paolfeTOM, t{'!'06H 

.IIpOOer JIOSH'fPOHOB ~ ~OSI B pa,IUta'!'Ope ~ dwr MaltCHMa.JJ:&BHM, 

a l'G)()BH, OO'l'a.Ha:BJDIS::B~ec.s: B JXeHTPe ·, He HSJJ'Yt{SJIH qepeHKOBCxd: 

CBeT. TaRHM O~paSOM HO~aBA&XOO~ ~e OBrhaao~ OT OOTaHGBBBmBX~ 

O.S: liiOOHOB Ha BpeMemiOe IIO.ROJteBHe DtllYJ.IDC6B 0'1' IIOSB'J.'POHOB. WX)ex

THBHOCT~ perHC'J.'PauaH II03HTPOBOB II ~a.naO:& BHCGROI B COCTaBHna 

- 90%. 06'Dell pa.mtaTopa .IIpOC118.Tp BaJlC.S: .14BYMS: ~'l'OYMBOD'l'eJlSDIIIH 

THna- ~3Ye49. larHHTHOe IIO~ B 06'De~e PaA&aTOpa ROMneHCBPOBa.nOC~ 

c 'l'O'tlliocT~I> I0"'2 rc . 

oJieKTI)OHBast CXeliiB. CJJYlGUIR .zt.ns1 B:&pa60TRH RO~a C06HTHJI. 

B ~OM RO~e ~eC.s:TD ~OHt{BHX pas ~OB OTBO~OC~ ~ ~CaQJH 

BpeMeHHoro HHTepBana Me~ MOMeHTOM IIO.S:B.neHH.s: MDOHa ("CTapT") 

B MOMeHTOM perHCTPaiXJK RepBOI qacTB~ qepeHKOBCRBM cqe'J.'t{HKOM 

("CTOII"). 

,llBa pasps.n;a CJJYDJIH .lJIS 'l'Ol'O , t{TOGSH O'l'MellaTL CJJY118.1! 

.IIpBXO~a BTOporo MOOHa H BTOPON> II SB'fPOHa HJ1H CJIYlla.IHOI: qacTHD;T:l 

B TeqeHHe aua.mtsHPye:uoro npoMeJtYTRa BpeMeBH ( "BopaT" ) • llocJie~aee 

6WJ.O He06XO,IUUIO IIOTOyY, t{TO KPHBa.S: pacna,Ila BeeT Ha:ldOJiee .IIpOCTGI: 

BM IIpH OT6ope BpeMeHHHX HHTepBaJlOB, Y~OBJieTBOPSBllltHX ycJIOBBD 

"TOJI]).KO 1.}A , TOJI])KO 1. e B TeqeHHe B0POT" A) • 

3Ta xp:rmM paen a.na HMeeT BH.l4 : 
12 I 

) -Af ? ( 7 ') _ , -A') - ?).i '( /V(t- """E e ~2E L'leA Rt>.p -+R rr~;.- A e e -t- w )- t-f ) 

rJte R ., BHTeHCHBHOCT:& nytnta IJIB)GHOB, 

O~aiHux t{aOTHJX qepeBKOBCKKM oqeTt{BKOM1 

w 
t 

- cxopocT~ eqeTa 

0!'0 sqxpeitTJIBHOOTL 

iE) 
CHMBO.ROM " e " 6y~eM 0603BattaTL JWdHe qaOTHD;ll, sapel'HCTPBPOe 
BaHHHe ~eTeitTOpOM IIOSH'J.'POHOBo 
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perHC'fPa.ntrm JIOSHTPOHOB 1 l>.,At< H t:>e e- BpeMeHHoe paspemeHJle cxeM, 

BIUteJJ.SJXJtHx co6HTIUI c .nBYMH MI)OHaMH H noSHTPOHa& 1 T - BeJlH-

qBHa S~epXKB "CTapTa" OTHOCHTe~HO saqana "BOpOT". 

B :asMepeBKSX STH Be~mBH co cTaBHAH: R ~ 14500 cex~1 : 
W ...... 350 cext;..I, c ""- 0.9, .6~"" 30 HCeJt 1 C> e ""'" 70 HOeK~ 

T ---. '5 MKCeK. 

B .I(a.n:&HelmeM1 110.1( HCTQqlfHltB.MH CHOTeMa.TH'teCKHX ODIHCSOR Ml:l 

CSy.I(eM uomnta.T:o Jli)(Sue qmcTopH 1 npeo~e K TOMJ, qTo HSMepeHHoe 

Bpeu JtHSHH OTJlJI11aeTC$1 OT BpelleHH JIHSHH CB060,IlHOrO DOHa. CHaqa..

JlB. 6y.I(y'.r pacCMOTJ>eHH BOSIIOJame ODIH6Kll~ CBSSaBBHe, B GOHOBHOM1 

c "<PltsHqecrun.m:" yc.u:oBIUIMIIl sxouepHMeBTa; a saTeM oum6u ~ o6yc.u:o:s

Jiemme paOOTOI 8JleK'l'POHHKll. 

llpHMeC:& JIKQHOB B qrqKe MIDOHOB 

llOOIJ)TPHM1 Ra.KOI BRJIB.l B Kp ByD paCJIBAa .I(a.B>T II .,.Me30HH1 

fiPHCYTOTB~e B nyqKe MmOHOB. 

llyCT:O B M:>MeHT BpeMeHJI f ::0 HMeeTCJI BepacnaBJDd:eg 

11 -Mesou. B pesyA:&TaTe neno"qRH paon~oB noHBAHeTcs: nosmTPOH 

it-..ft'+V 
1--e-t-VT-V 

HeTPy.UHO JIOJ.fYliHT:D, qTo BepoftHOCT:& sapel'HCTPJIPOBaT:o STOT nosHT

poH B npouexyTKe ( f, f..,. ~11) 6y;o;eT paaHa: 

P (f) i f -- ~ ;; A . ( -e - ..\ +- €- ;..7 f ) (YI f ~ A ( ~ - A f- e ·-A ,; f p'l t 
)..,7 -,.\ 

TaRO o6paSOII', BO BpeMeHHOI SaBHCHl.I>CTH Iq>HBOit pacUa,B;a liOHBJmeT-

CH .I(OliOJllliHTe~BHi UeH f f- ,.\ ;; t ( ft '!!!!' .I(OJUI IIHOBOB B nyq:Re) • 
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JlOIIyCTHM, npz 06paOOTlte CfieKTPa Ill npeHedperJm HeRO 

- ~ + I ) 
MaJ1IiM no cpa.BBerum c e ueuo t1 f • OTHOCHTeJILeyD Be.m-

'lHHy BOSHBK~el fiPH STOM CHCTeMaTxqecxol OmH6RH MOZBO oneHRTD 

no ~PMyJie (eM. np.'ijJlo&eue) : · 

$ ~~ t()-1-!)IA(IJ ~II (I) 
() 

r.Ite f c e. .IUJHTenHoC'l'D a.Ha.JIH3zpyeraoro :apeMelDI pacna.na MI>OHa "' 7~ . 

B HameM c.nyqae Taxas:r on:e:axa ,IJ;aeT: 5 ...,. . /3 A , a e yqeToM 
),;; 

TOro, 'iTO Halla40 o6pa6aTHBaeMOI qa TK cneRTPa C.ItBHraAOCD OTHO-

OHTeJlDHO f =0 Ha t>f(-'\ 320 HOeK): 

S · A.. IV- e - ,.t,, e. 1 ' ~ . 1 o -- 7 

),; . 

CJie,Il;OBaTeJlDHO , CHCTeNia.TH'leCRasi OIIIH6Ka onpe,lteJIR:eMO:ti BeJ:IHlimm 

- A - < v1-'- _, dy,IJ;eT M3JIOI no cpa:aHeJDID c ,IJ;OCTHI'HY'l'OI CTaTHCTH'lec. 

ROI TO't!HOCTDD (3.6•IQ....6) ,ltaJte IIPH padoTe C 'IJHCTHM IIHOBH.SM nyqRO:M. 

IlpH BHBO.D:e BpeMeHHOI 3a.BHCHJ«>CTH ltpHBHX pacna.na IIOJiai'a

JlOCD,. liTO HHTeHCBBBOCTH nyqxa NmOHOB H ~Ha c.nyqaiHHx COdHTBi 

fiOCTOHBHH BO Bp.elleB.H. O,IUiaKO Ha Ca.MOM ,IJ;eJie OHH He nOCTO.SHHH • .. 

. BpeMe~ .SaBHCHMOCTD HHTeHCHBHOCTH nyqRa 'laCTHD:, no~~ 

qaeMHX Ha OBHXPOn:KKAOTPOHe .QHHH 6ana HCCJie,IJ;OBaHa B .pa60Te /S/. 
B STOI 3a.BHCHMOCTH MOXHO BH.D;e.mtTD ,ItBe 'laCTH. 

IIepBWI 'laCTD - ysltd rum, HMeiOiqd nmyncHYJl MHK})OC'l'PyKTY.,. 

p~ COOTBeTCT~ ~ CryCTKa yOKopeHBHX DPQTOROB Ha 

BHy'TpeBBJ)J) Mii~HD . . CJlBXPOJli.KAO'l'POHa np.H H8JliAlm Bq IIOJ.lB Ha 

~aHTSX. B RO~e ~ ycxopeBHa B~ CHHMaeTCH H IIO,IJ;aeTCS HMfiYJIDC 
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/4/ roxa B cneiU~BJILBHe . Ka.TylDKH .CHCTeMY pac.TSDatH . nyqxa. . _ .• .. CrycTox 

npoToHoB o~e~ 6HC'fPo .pac~TCH no as~_sa . c'leT pas6poca 

no CKOpOCTJ!M H JDmyJI:&CHaa Ml!ltPOCTPYK'fYPa HC'lesaeT... ... . . ... _ 

-. .. Bo BTOpo:l .'CJaCTB llaCTIIJlH BO BpeMeU pacnpe~eJieBH npmaepHO 

C~_o6paSOM, llTO . COOTBeTCTB,YeT ~eHHO~ ~aHHD npo

TOHOB Ha. .MHDieHD .. Sa CtieT COS,D;aHHOI'O Ka'.ey'liiKS.MH BOSJqDteBHH lt19l'BHT~ 

HOI'O noJUI. .11Jm'l'eJIDHOCTl. STOI liaCTH ~ 4 MCeR, a BCei'O JlBltll8. 

ycxopemts: .8 MC.eR. 

Ha Bpewr noga.neBHJI ysxoro _mma pa6oTa a.ne:upoHHD 6Jiou., 

poBaJJaCL., STO ClDII:IBJIO 3ai'.PY31CY amiapaTJPH, IIO,D;a:BJUIJIO <l>oBOBYJ) 

llaCTL cnexTpaH "~i:HyD SROIIOHeB~". 

--- .Il.DJJ aHSJJ.BS.BPYeMYX :speMeHHHX HHT.epBa.JIOB IIOpsv:uta HeCROJlDKHX 

BpeMeH D3BH, B IIepBOM IIpHdJI:imeHJUI lti>DO ClU!TaTll, qTO HHTeHCH~ 

HOCTH MilO HOB R H c.uyqalmct co6HTd w MeWIJ)'l'Cst .mme:IHo , T. e. 

IIO . 3aROH1 ( / + k. ~ . f . ) _ , r~e /( . L c:. 1. (.ItJJa <l>oaa H ~ MOOHOB 3aO!'JI 

BHCBMOCTL IIO~aeM O~OBOI). 

. _ Bo Bpeyg cea.HCOB i!>opMa pacT.smyTol: 'laCTH IIY"'IRa 6HJia. 6o.nee 

HJlH MeHee .. CJ!MIIeTpJAHOI., 3TO OHJIO B,lOIO Ha Sxpa.He OCUHJIJ10rp •• 

0.n;HaRO .,ttmr IIO.JY1{eHHSI . OiteHRH B.e.DHtUIBH J,<. _ Oy~eM C'lJ!TaTL t liTO 

IIHTeHCHBHOCTl. {H . <l>oH) HapacTaeT T Hy'JJJt, ,D;O HeROTOpOI'O ~C.HPC>e 

Ba.HHOI'O 3HalleKU.. IlpH STOll cpe.n;Hee SHa'9:.eHHe k Oy~eT "- !0-~ • 
Ham OCBOBHOI CIIeRTp Ba6J!PaeTCS IIO npHHUKnY "TO~O O~H 

' 
TOJW<O o.zum e". IIoaTOMy 3aBHCHJI)CTL R OT BpeMeHH .IIPHBO;tUIT 

-3 
~X HSMeHeHHD IIOp~a /O OTHOMeHHS Me~ KO~ItHeHTaMH IIep~ 

-)4 -7~i . 
UeHa.MH C f' . H € • 3TO SBHO HeC~eCTBeHBo, IIOCRO.JI.DitY 

B BaDIKX YCJlOBWIX CaMO . OTHOmeHHe p aBHO ~ . !0...-6 • 

3aBHCHMOCTL HHTeHCHBHOCTH <l>oBa C~aiHHx C06HTBI OT :Bp~ 



MeHH .. IIPHBO.lU!T lt nomue.BHJl B xpJIBol: _ paCIISM _ t~JieBa X ({-.f) w f . _ 
fio.D;CT8BJIS'Jf CJ:Uta .. BeOCSXO.ltBMHe IIaPaMeTPH B BCIIOJil)Sy.s: q,oplq'JJY (Il~ 

IIO~eM, ll'l'O OTHOCHTeJlbHBJr OHCT6MB.'fil1leCKa.H ODDJ:CSxa, oCSyCJIOBJleBBaSI 

BpeueHHol Sa.BBClDI>C'l'~ .. ~Ba . J''"'" I0-5. 

Bo.nee 'l'Olllij'l) OIX6mty' BeJlJI1DIBH ~ MODO IIO.lJ1!1BT:O. np.z . Opa&o

BeBHH . pesynTaTOB o6pa60TRK OOHOBBOro OIIeKT,Pa B OUeKTPa "sa ~ 

BeT .OI!pSlliNemrlt • .TOJl:DKO. O,IUDI . e ~ • B . UOOJieJtBeM CIIeRTPe COC'l'S.B- _ 

JJSIIQ8JI, KO'.I.'OpYJ) MH Ct:Ul'l'8JJJI IIOCTOsmHOI, onpe,JteJDieTO.S: r.n.a»Hml oCS-

paSOII HB'l'eBCHBHOCT:&D nyqxa MI)()HOB.) BMeOTO t~JieHa (I- E ) w _ 

no.s:BMeTO.R: ueu ( E R. ... w ) (I - f .l. Be.mmtsa. _ .. f:.. npx~~epuo 

B 40 .. pas npeBHDJBJJa Vv . • Bo C'l'OJildtO &e pas OHJI:&Hee. Oxa&eTC.S: . .. _ ... 

Ba pesynTaTe HrHop~tpyeMHI saxoH ( I + J< ~ l ) • 3uat~emut BPeMe

BH DSHB, IIOJIY"'eHBHe --npB .. oCSpaCSO.'l'Kil . 06QHX CIIe.KTPQB . O~JilAa.mtC:O Ha 

~ ( 2 + 10) •IO.,S _OM. 0TO~ CJie,JtyeT .. o~eBXB. OTHOCJITenHol . - . 

CHCTeMa.TINeCKOI OIUHOKJI., o6yCJIOBJleHBotfspelleHHO.I SaBHO.DI)OTDD q,o_ 
H8. B OIIeKTPe "'l'OJil)KO O)tHH fo t . TOJJldtO O,JtHH e' 

S = .<o.5 ± 2.5). ro...S. 
"• • 

!CHMUe!pH.a: BaXeTa IIOSB!pOBOB ppH pacqage YmOHOB 

.. _flOCJie TOrO, lCBlt nytiOK IIOJIODTeJIOBHX MI)()HOB IIOIIa.zta,eT. B 

JGm{eB:D • IIP.OHCXO.ltiiT "'aCTlfli{BaH IIO~ep,R; .. ero. IIepBQ.Hall8.nHOI IIOJmPH

SB.IlBH. llo Jt8,HBHM pa60TH / 5/ Bpelil$1 ~eiiOJUIPHS~ B 60.n:&DDitHCTBe 

BeuteCTB (B TOM UCJie Jl BO,Jte) COCTaBJJHe'l' MaBee 6 RCelt. 0CHOBHOi 

npH11BH01 8TOro .RBJJJJa'l'C.S: oCSpaso:eaHHe aTOII>B JII)()IUUI C IIOCJie;u;ynu;

Me nepexo;llaiDl MeW' ypoBHJDm cBepxTOHKol CTPYK'.rYPH 

1 ( ) ::: ; , m =-o ) "' ( :J - o f'YI :: o ) . 



.. Ilpoueae ,JteiiOJlSPHSa.ttRH .Sa.Ka.H!DIBaeTa.A: .IIOOJle BC'eyiiJleHHSI . 

MIX)Ha -B. .XiUGA.eCKYJLaBJtS»- a lll.D.eKYJJB.UH cpe,IU:l, r,u;e .OH Sa.Me-eT .. 

Bo,ltOpo.xtono,u;o6mnLHOH (B same~ .. c.nyqae .upocTo. H_..,. ) ... TiocJie aTo.ro 

t.ODO .CliHTaT:&, l{TO _}A . npe~eCCHPyeT B OCTaTOl{HOM _Ma.I'lmTHOM 

IIOJle MHmeHH npJIMepHO C ~pMOpoBCKOI qaCTOTO! CB060,D;HOrO MDOHa 

... W ~ i .0 
5 /-1 po.) UU< _, ? .c -

1
• . "bMJAeCIUII C,ItBHr" B W sa cqeT 

.u;HaMarHHTHOrO 9KPaHHPOB8HHH HesuaqgTeAeH H 06HliHO OOCTaB~eT 

e-4 ~ IO eoiO .• . 

. PaCOMO.TPHM ~~T, CBHSaHHRi a acKMMe'rpHei BHneTa IIOSHT

pOHOB OTHOCHTe.naHO npe~eCCi!pYJ)II(er emma MIX>Ha. . . . .. . . 

. 3TOT - 9\lXl)eK~ CBSISaH C BO!IpOCOII 0 TOM, KaK MeMeTCSI sqxpex

THBHOCT:& perHCTPan;tm nosJITPO.HOB E . Ha npoTuemm. ,llJJHTenaocTH 

8H8JlllS:HpyeK>rO HBTepBSJia BpeMeHii ( BOpOT) .• He06XO,IUU.tOCT:& Taxoro 

paOCMOT,PeHHH BOSHHKaeT IIOTO~, . l{TO IIOJ!HaH ~RTHBHOOT:& pe~ 

I'HCTP~ IIOSH'rpQHOB OT..1liNHa OT IOO% (& _ mmor,u;a He. M:>JteM 

rapa.HTiipOBaT:& TOliHO E :::IOO%, HaiiPHMep, Hs.,sa HSMePHTeJIDHHX 

om:m:6.ox). B HameM .CJJY"''ae Tattoe OTJIHtlHe M:>JteT 6HT:& ocSycJioueuo 

TPeJm OCHOBmnGI npJNHHrum. 

... . . . .. Ba-nepB:r:a: TeM, :tiTO . B B>MeH.T BpeMe~ . t :::9 perHCTPHPY--

eTOSI He MJX>H,. a !l)oHOBM CTa6HJIDHM lla.CTH~. IlpH OJipe,D;eJieHHH Be

JIHliHHH E .. IIOJIHOCT:&I> yqecT:& TaxyD .BOSWDOCT:& .He rnaeTC.H. 

Bo~BTOPHX . Te:M, l{TO B nyqxe MIX> HOB eCT:& IIPHMeC:& IIHOHOB, . 

xoTa H .. He6oJIDDiaf!. lb!oHH c HMIIYJl:&COM "'-- I30 MsB/c (cpe,u;BHA: JIM. 

JIYJIDC MI>OHOB) HMeDT npo<$er "'- 5 r/c.,.;, H OC'l'a.BaBJlHBallTCSI 6.ms

It0 It nepe.u;Heit .CTeHite Pa.rtHaTopa ( IIO XO'JIY r:ryqxa) H qacT:& IIOSHTPC>

HOB pacna.n;a .BiiJ!eTaeT- HS .o6'DeMa pa,zutaTopa • . 

B 'fl)eTDBX, yYeHDmeHHe E meo CBJISaT:& c .IUICKP~ 
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~el: HMIJYJll)COB B -· SJieKTPOHBOI OXeYe ,pel'HCTP.Hp~e:l; .nosHTPOHH. 

. . _ .. _ 3a.BHCIUilC'l'l) . IIOJlHOI: .. sqxpeKTHBHOCTJI .pe~C'!'P8.ItHH OT BpeMeBH 

IIOstBJUie'.rCJi BS-Sa !rOl'O t ~TO. _ cmm MOO HOB npeJXeCCJIPYeT _ B OCTaTOll~ .. 

HOM Mal'D'l'HO.M. IlOJle, a . Bepo.RTHOCT:& perHCTP8.IliiH IlOSBTj)OHOB; BHJie-

1'~X aCHYIIe'fPlAHO OTHOCJITeJI.&HO emma, He. OJ.UI'HaKOBa .lUIH pasJIJlll .... 

BHX Haiipa.B.Iemrlt. B STOM CJqttae Itp BaH p,aCIIa.lla IlOJJY"'S.eTCS _liPOUO. 

~~OBaBHoa. llaCTOTOi AapMOpOBCKO _npe~eCCHH CnBBa ~Ba~ 

. IlepBse ne _n:pnHBH ue _npKBo.JUrr K no.no6uopq HCKS.Eemw. 

IlOS'l'OJ.\Y MEl He 6y;IteM .IIOJial'aTr,, liTO B.Oa: HesqxpeRTHBHOCTl) o6yCJIOBJ18-

HaTPeT»HM clmtTopoM - - xouellaol B.eJIHlmHoi nopora cpa6aTHBa.HllS: 

SJleKIJ.'POHHOI: .CXeMH, pei'HCTPHPyDitel IIOSHT1)0BH • .. 

. . . PacCMO'fPHM, RBRHM o6pasoM npH perHOTPa.IlWl -Il0.3HTPOHOB B 

YCJIQBHSlX l.J i/ -reOMeTPHH MOJte'l' BOSHHKHYT:& MO.Ite~ xpHBOI 

paciialla. 

YrJIG>BOe .. pacnpAiteJieHHe IIOSHTpOBOB 0 HMDYJI.LCOM f e ,IJ;Jm 

V- fl BSa.DI).IJ;ei:CTBIDI .naeTOS qJopMyJI.OI /G/ 

) (_~) A .R ~ ( 1 - ( ~ -_ ~ ~ ) c ~ UJ ) J J? ( 2 > 

r.IJ;e lj _ _ - yroJI MeZJJY Ha.IIPa.BJieHHeM emma MOOHa H mm:yncoM no

SHTPOHa, a S -= ?.J:.!_ 
YVI~ 

IIOCKOJ!bXY . MllOHH y HaC IlOJISPHSOBa.BH IIO XOJIY nytm8. t T • e • 

B.ltOJll) OCH X .(pHC. 2) ; .. TO .ItJUi CJJYliBJI BHJieTa IIOSHTPOHOB B.ltOJll) 

OCH U (!JopyYJia (2) nepeiiHOHBaeTCSI B BHJJ;e: 

':J ( e, v) _-"- 1- If( s) c 0'5 & 5 / J1 ~ . 

I',lle r/ ( S) ·-=- ~- ; ~ , '( _ - yroJ1. MeW npoex~el: OOll f.A _ .Ha IIJlOQ-

ltOCT» X Y . H ocJd> Y , a (} - yroJl re~ 3TOI: npoexD;Hel H 

OCl)J) l;f • 
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"' ~ - -. . . . .. ·- .. . . ~- . 

finOTBOCTD OOTaHOBOK MmOHOB B p~aTop~ npHMepHO HMeeT 

BH,IC t yxasa.mml Ha pH.O • . 3 • _ . 

HMIIy.nDOHHI onexTP UOSHTPOHOB OIIHOHBae-rosr ~Plt\YJIOit 

2.( 2. ) ?' f s )_ ·= 6 S _ 1 - 3 s . 

0TOD;EJ;a HeTpy,IUIO UO.uyt{HTD t liTO YOJIOB.HJJ 
5 
S ~ ( s') u1 s' = o. 9 
~ -

5 0 37 A"b ~ !' 0, /v178 y,ItOB.neTBOpsreT SHa'tleHHe "' , t T • e • -c :.1 
c 

- TaKoi Be~e ~noa oooTBeTCTByeT npo6.er nop~a 

10 o../7 I. EoJJH otmTaTD, liTO ope.IUiSIJI a.MllJIRTY~a mmynca Ba . Bm:opoo 

,I(e ~:3! OT 'tlepemtOBCKOI'O HSJJY'tlelUUI nOSHTPOBa. 0 TaiGIM npo6eroM .. . 

OOOTBBT.OTBy:eT nopory, HeTPY.IUIO S.aMeTHTD, 'tJ:TO aqxpeKTHBHOOT:& pe

rHOTP~ UOSHTPOHOB 6y~eT BeODMa peSKO 3aBHOeT:&. He TOAbKO OT 

BeJlHlijJI_IH ___ S_ ___ ,_ _ HO Taxae H OT MeOTa Jll . BB.IIPa.BJieHHSI BEIJJ.eTa. 0TMe-

~~t.liTO yxa3aBHOe SHa'tleHHe ~opqra 6y,IteT HeOKO~O . Sa.BHlll~HHHM, 

UOOKOJIDKY MY He y'tiJJH OTaTHO'l'H'I80Kd pasdpoo aMJIJIHTY,I( liiMIIy.nDOOB 

Ha BHXOlte <»3Y • 

. lJyCTD, HanpHMep ·, H80KOMlleHOlq)Ol3aHllO.e 1\lai'HH'fHOe fiOJie Ha-

!Ip.aBJleHO . . no .. OOH . . ·z: • To.r.IJ;a _ o yqeTOM npen;eooo emma MIOOHB. 

BpeMSBHM 3aBHCHMOOT:& Ope.I(Hero ~OJI.a pei'HOTPHPY8MIDC nOSHTPOHOB· 
t 

BWleTa.mtHX napaJIJieJJ::&HO OCH fA . 6yJJ;eT BHI' Jm,IJ;eT:& Ta.K: 

!v'(&,lf,X,IJ,?:,f) ., -e-).f(c:_ F((;, tr,x,lj,7, s >s- (3) 

- < E ~ > s -C c5 G s i tn { V ~ 'V f) 

r.u;e X I ':), ~- v eo KOOPltHHB.'l'H MeOTa OOTa.BOBXH MllOHa, {.,(_) ... yrJJ.OBaR 

-qacToTa npeueoo:u OIIJIHa MIX>Ba., a SHalt <.. > 5 noxasHBae'f ycpe.I(eo 

HeBHe no S • 

liOOKOJJbKY ,1UJJI aHaJIJ!SzpyeMEDC npOMeJCYTKOB BpeMeBlii W f <<I 
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( . .IU1S1 i-t -:: .. 10~2 rc, w )...-~ · :L- 2.IO . ) .. B q,op~.ne (3) .MOlltHO npeB~ 
6pe-cua .. :q_JleHOM 0 . C ()S W. f.~ 1-(~t): npaRTlAeCKH H.e .,ttall~ BKJIB.ll;a B 

M0.1JYJIJmJD) !tpHBOI pacrra.rta JI SaimCaT:& (3) B BH.I(e : 

IV (.f) ."': e ~) ~ l <: [ > 5 - <.. E &J ? 5 c () s & ~ cY5 -~ )/n w f ) 

JLn.s:I_ no.nyqeB.lUI SaBHCHM>CTH IIOJIHOI aqxpeRTHBHOCTH perHCTPa::· 

IJ;D OT BpeMemt, .HB.Ito ycpe.rumT:o . BHPalle.HHe B . cito6xax.. p:o X t lj , 7 

8: H r , . y-ciHTHBaJI, "'TO "tlaCTOTa npene.CCHH, B ttp:mnwze~ TOze .3aBH .. 

CHT OT ROOp.ttHBaT • . ECJIH e.CT:& HeCHMMe1'prur IIJIOTHOCTH OCTaHOBOlt MilO

HOB HJm HeO,ttHOpO,IJ;BOCT:& . HeCROMlleHCHPOBaHHOro Mai'HH'fBOro IIOJif.{ OT,. .. 

HO.CHTenuo ocx '2' , TO qJieH c . 5 /n tv I rrpx ycpe,IUtemm He Hcqe.,. 

saeT. nocxoJlblcy' > t't-J 4..1. f ~ w f . npH HrHopm.poBamm aqxpex'!'a acHMMeT-

pn BOSHB.ItaeT CBCTeMa.THll_eCRM . ODIBORB..,. _ npl{qeM npaRTBt{eCRH .HeyJio-

-v'~ 
BHMWI liO !tpHTepD J.. ,lJ;a:Jte B CJ'~e , eCJlJ/1 OHa Ha.MHOro npeBHCH'l' 

CTaTHCTHlleCieyl) • 

. 0TMeTHM, O,ttHBXO, "1'1'0 B3• 8a BHCOROI sqxpeRTHBHOCTH pei'HCT

Pau!H ROSHTp~HOB npH IIOJie, CROMne~CupOBaHHOM C TO~OCT:&D I0-2rc 

aTa oum6Ka Ma.Jta. Ee. MO:mo rpyoo o emtT:&; npeJmo.n.o~B ·, liTO B.ce 

HesaperHC'fPBPOBa.HlWe liOSHTPOBil llPHBO,IUIT R _ MO.IJYJIJ!Illi!H, ROTopas; 

yqHTHBa.eTC.S: UeBOM C S' /, t.v .f "" tv f 1 T • e-. C'IHTaT:& 

/\Iff)~ e - Af ( /-+ ktvf) "'- e -)1 ( 1-Uw,r' ) . 

I / - J- E TT~ rp;e v.. _ .-. . ~ . ~.. J.J,AW~a 2 B SBa.MeBa 'fe.ne yc!HTHBaeT ,tteiiO.ztapHSa.n;JU) 
1 · < 

IJ:Y'f'll(a MIOORo;s . sa . c~e.T __ o6pasoB.alWI MOOIWI npoepHo Ha 50%. TaitHM 

o6pasDM1 ' 0THOCHTe~HaS CHCTeMaT~eCRaH OmHORa BO BCSKOM O~e 
0 .,.s ' 

MeH:&me 5 . IO. . • 

. . . . . . . EoJiee TOTDUUJ ouemta a([xJ)eKTa acHMMeT.PD, ytmTllBa.DJJ¥3JI paorrpe

.rteJI~HHe OO'fa.BO:aQK ~Ho:a B paJUJaTope t HeO.lUlOPO~OCT:El Ma.I'HH'l'HOro 

UOJif.{ :e: BOSMO&HOe OTJIHqHe sqxpeit'l'HBBOO'l'H pei'IIIOTPa.JXWI IIOSHTPOHOB 
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.::. ~- - ... '-"-- ·---- ~.......- .:.. ..... .... ...., __ J_~--

paSJDABHMH CbSY IIOltaSaJia, "Cl'lO CHCTeMaTIAeCxast OIDJidKa He llpeBH-

118.e1' 5.Io-7 •. 

: OTHOCHTenso npeJ:lecco TPBnJieTHoro Ja)OBJI.H MJaao exasaTt. 

CJie,'lJJ'IQee. Marlm'l'Bd EMeRT DOHJIH IIPHMepHO B 200 pas do.m;me 

EI'HHTHOro II)MeH'!'a JII)OHJIJ!, a ClDIH B ,ltBa pasa Oonme, IIOSTOJ(1 

qac..roTa aTol upeneceu 6y.n;err B IO pas 6onme MIX>HHol. O.n;aaxo 

MJ)OBHit C1UleC'l'Bye1' KSK CBJISa.BH8.1t'" 0 O'l'eMa O'leHD He .ll;OJII'O • -Ilo .n;aB

mDI pa60TH /B/ cpe.n;Hee BpeJm DSHH lmOIWI B . BO,lle ,JtO OTYBJieiWI 
.. ~I 

MmOHa B XKMR'IeCKYD OBB3h COCTaanHeT BCero ~ (6.25 + O,I3)•IO . 
~ ... 

eex. llepBYi o6pa6aTHBaeMHi xasax cneKTPa dux CMe~eH OTHOOHTex&

HOK)EHTa f =0 OOJiee qeM Ha 300 HCeK. IlOSTOJq', BeCMOTPS: HB. 

rraxym 6onmym qati'l'OTY BltJI8Jt MOOHHeBOI npeneecu B cHc'l'eMarrneo

RYD oma6K,y dy.n;err ~Tozeu. 

~eCTByeT OJUIO OCSO'l'Os:Te.GCTBO, KOTOpoe npDO,lU!T K pe

sy~!a~, 8H~rB'IHOJ(1 SaBHOKUOCT ~eKTHBBOCTH perHCTPa~ 

IIOSHTPOBOB OT BpeMeHH. Hs reoMe'l'p uamel yCTaHOBIUI C.e.Q'eT ·, 

11'1'0 IIOSIITPOHH C npoderoM OOJILDIHM I8 r/c,;, BJ:lJie'l'aDQKe B MBJIOM 

rre.neeuoM yr.ne Jl --- 411 . o. o i , npoxo.n;s:rr Bxo.mme Cr:tRBTH~ou-

BHe cqe'f1UiltH H WryT 6HTh saperHCTpzpoBaHH B ItalleCTBe B'l'Oporo 

MOOBa. fiOSTOJq' JISMepemme BpeMeHHHe Jm'l'epBaJI& He IIOIIallaM B 

OCBOBHOi cnex-rp "TOJILI(O O,IU[H /-'f , 'l'OJJ.l)KO O,IUIB € "• BoSHHKSJ). 

IQaH xs-sa &Toro cxcTemTneexa.s: omH6xa Taxze o<SyoJioBJieua ae:ra:....,. 

MeTpHel BKXeTa IIOSH'rpOHOB H Aa.pMDpoBCKOi upeneeoxel OIIXBa MmOBa. 

Bit.na.n B JI).ItY'JJS!ItD) B aToM CJJY'Iae .n;ae-ros: qJieBoM o co) ~~ I/\,. 1- ( ~ f / 
? 

T. e • B ltpHBOI pacna,u;a IIOs::BJmeTCS: ,ttOIIOJllDITenBd ll.KeB . J( e"-) 1(<A.d·) ') 
l(iT < 

HCIIOJIDSYS: ~PI(YJIY (I) Jiei'lt~ y6e,lUIT:OCS:, "11'0 BOSII)Daa: OHC'J.'eMa.TH-

qeciWJ ODIHO.Ka Be uP6BumaeT IO~? 
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Pacnas NOOOBOB B CBHSaBBOM COCTOSBHH 

Pacc.:>-rpo Boapoc, HaCltQJll)RO OTJIH1laeTCH JfSMepeHHOe BpeJm 

DSIUI MOOB8. 1 OBHSB.BHOrG B MOJJ.exy.ne (B OOBOBHOM 8'1'0 }'1 ()If jgj) 
,-

OT BpeMeHB &BSHK CBOOOAHOPO YEOHa, UORO~erocs B ~6opaT0pHOI 

CHCTeMe. llplf11HHH pasJDtlltiiSI, B IIPJIJll1U1lle, Ta.KHe :&e, xax B B OJJY11ae 

O'fPJI~TenHoro MllOBa /IO, II/, O.IUJBltO, ~RT, BHSHBB.elld IDIH, 

BO &oro pas uenme. 

Bo-nepBHX, IIOJ1H8JI saepr.HH 0 HSaHHOI'O B JIOJiexyJie IIOJIOD~ 

TeJIDHOI'O JlllOBa :uem.me SHepnm CBOO ;uloro MI)QHa Ha Be.IJtlDIHY SHep.,

l'HJl CBSISII. TIOS'l'O!q Y' OBHSaHHOro MllOB8.1 IIO CpaBBemm CO OB060.ItHHM, 

yxeHLmaeTCH ~ocT,YIIBoe AAH qacTHU pacn~a ~oBoe npoCTPaHCTBo, 

•, cJie.IJ;o:sa.TenHo, YMem.maeTC.fi no.mmg BeposrrHOCT:D paouan;a. Tuoe 

m:sMeBeHHe JJ.erKo oueHHT:D, maes B Bl'IllY, qTo BepoHTH001':D paona.u;a 

nponoprntoHaJII,Ha rurro:A cTenen aHep rHH JII)()Ha: 
\ ( . ., )s- ?( ')E~ ). "d.1q . "'" f'Yiv"' c c. - Ec .t ..__ m.,M c 1 - Y'V1 ( ? 

3Hepru CB.fiSII MJ)OBa B .rJJJ.eitYJJ.e .;t-1 Oil pa:sueTO.fi npuep-;o 3 aB 19/. 

TaRDI o6pasou, OTBOCHTeJI:DHOe HSMe eHHe BpeMeHH DSHII COC'l'a.BJIHeT 

-•1.5.Io-7• 

B0.e.B'l'OpHX, ~DeHlle IIOJIODTeJI:DHOro llJ)()Ha B EJJ.eKYJie, 

IIO,IJ;06HO ~DeBHD )I'- Ba k ....op6m:Te lleSOaTOMa., B:S3ImaeT peJIH

'l'KBHOTCKOe HSMeHeHHe Ma.CDI'l'ada BpeMemt. Hseaa STOro I8Meps:eme 

BpeMH ZB3BH MDOHa HeCKO~O B08pa CTaeT. Ben&qHay OKOpOC'l'H MmOBa 

'?f o~eHHM, no.-ras:, tJ:To ero RBHeTnecRaSI aHepru nopSI,IUta 

8Hepl'HH CB.fiSH. IIOJzy"t~aeM ..------
11 "'- c v ",2 f" d 

~v4"c""~ 

O'l'c~ CJle~eT, qTo OTHOCHTeJIDHO HSMeHeBHe BpeMemt DSHH ..-.JIQ"'i. 
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rPeT»el up~BOI HBXH8TCH BOS~eiOTBBe RfAOHOBCKOrO nOAH 

Ha nOSHTPOH pacua,Ita • .D;JISI OTPilnt!TeJI£BBX MIX>HOB BHSHBae~a>e 3TJ111 

BOSlleiCTBHeM B311eH8BHe Bepo.BTHOC'l'l! paCIIBJta paOCliBTHBaJlOGl) B pa-

60T8X /I2 ' I 3/ • .l{JUI .18rKI!X .a;u;ep ORO ORaSaJIOCl) MeHbme, treM HSMe~ 
... ., , 

HeBHe, o6yCJIOBJieHBoe upJlt[BHalllll, yxasasasa Bmue. HaupHMep, .IlJDI 

sapH,Ita 7 =I OHO y&e OOCTaBJISJIO 5. I O..Q • B CJzy11ae noJIOD'l'eJID

Horo NIX>Ba ey.IOBOBCROe noJie, ~eiCTBYIQee B8. nOSJITJ)OH, ropas~o 

cJiatSee B COOlfBeTC'!'BYDJ,lee JlSMeHeBJle BpeMeBJI DSHB 6y.lleT B8.11BOI'O 

uem.me. 

liepeltteM K aBa.JIHSY BOSIIJ&BHX OHCTeMa.TH11eCitBX ODIH60R, o6yc

JlOBJieHBJ:IX pasJDitiBHMII amxapammnm a(fxPeKTa.MH. 

KoHetrHoe BpeueHBoe pa.spemeBJie aJieK!'POBJIU 

MH yxe RaeaxHC» Bonpoca 0 KOHeqBeM BpeMeHHOM paspemeBBB 

aJieK'fPOHHRil, xor.tta o6cya.u;8Jllri p . qHHe onooo6H OT6opa co6HTd B 

CIIelt'fPH. Tenepl) paCCJIO'rpBM 'ey a:e npo6Jiel(Y B BHOY IIJJaHe. Hac 6y .. 

.IteT HHTepecoBaTl) BpeMeHHoe paspemeue oxe&, perHCTPIIPyJ)D{el: no

SHTPQBH. 

Eo.mt xpnasr armapaTYPHOro paspemeHI!.fl S:lBJIHeTc.a: .n;eJlLTa

~el, TO CIIeK'fP OiniCHBaeTCH ~e:i t (-/) (pHC.4). IlyCTl) 

tg (-f.) COOTBeTCTByeT pea.JlbHOii cpopMe Iq>BBO:i paspemeiw!~ ilOJIO:!HM 
C; 

) L11-f) Iff-= 1. Tor.rta HeTPy.n:so noJJY1UIT:& ', liTO .~teicTBBTenHoe pacnpe-
-Oo 

,IteJieHHe BpeMeHHHX BHTepBa.JlOB B en RTPe ~JteT 6HT:& B!ij)aJteHO TaR: 

Ff-1-) ~ ff(ft-t 1}<j(l')dt 1 

!I 
-)f 

~ .+ /3 1 OIIHCH-



- I6-

HHX qAeHOB He liOHBAReTOS, ec~ npH ero o6pa60TRe OTCT,YnHT:b OT 

MOMeHTa f =0 Ha HHTepBaJI t> f 60J1Lme Of 

RpHBa.SJ amtapa'fYPHOrO BpeMeHHOI'O paspemeHJUI Haiiiei SJieRT

poHHO:Ii CXeEI IIORa3a.Ha Ha PHC. 5 • 

C yqeTOM CRa3aBHoro pasee, naqano o6padaTHBaeMOI qacTH 

cneRTpa - dH~O C~BHByTO OTHOCHTeJlLHO MOMeHTa ~ =0 npHMepHO Ha 

320 HOeK. 

JW!PepegaJlbH8S! He.nHHeiHocT:D npeo6pas0Ba.TeJIJI npe~m-R98 

IlyC'l':D i - BpeMeHHOI ltiHTep BaJI MeJUlY MOMeHT8.1\IJII perHCT

par.J;HH MI)()Ha H IIOSHTPOHa ( "~TapToM" H " CTOIIOJII" ) • Tor~a B TelleHHe 

BpeMemi f Ha BXO,lt C'leTHOro perBOT]>a'!'Opa, r.tte ~CB.PYeTCSI ItJiqlpO- • 

BOI KO,lt liiSMep.s:emro HHTepBaJJa, IIO,lta.DTCJI CJII'HaJJH RBaptteBOI'O reHe

paTopa C llaCTOTOit V = h -: ilOS'l'OMy BpeYeHHOJiW' HHTepBBJJY f COOT-
. ' 

BeTC'l'ByeT npit6aBJieue e.zunmn:s B 1 eOM liiJIH B ( l +I )..,oM 

RaHaJie (HHTepBaJie) HaKallJIHBaemro nex-rpa. 

:Mouo ctmTa!':&, "'TO mm:y nc CT~T" nosmmieTcst CJJY'IaibmM 

o6pa.so• ~ JtBYJIS TaiblepHHMK JIJmyJILOaMH SSJt~ero resepaTopa. 
' 

Tor,tta He-rpy,IUIO IIOJIYUT:b B~alleHHe ,ttJlfi CO,ttepDB>I'O ( -oro xa.Ha-

Jia cneit'rpa. 0HO 3atrHCHBaeTOS TaR: 

~· - ll e-/ h). + 8 (4) 

T.e. BKKaRKX OTKXOBeHH! OT SKCIIOHeHitaSADHOC'l'H BeT. 

B c.nyqae, xorJta Tabepmd mmync n:ona.ztaeT sa ~oHT ..,_ 

IIy.lbCa "CTOII" , OH .JII)Ze'l' 6HT:b JipOCUTaH. 3TO, ROHe"'HO, He BHSBa.,. 

JIC> 6s: BCKa&emd ClleRTpa, eo~ 6H ~TJIBHOCT:b Cpa6aTHBaBiiJi 

BXOltOB "0" l "I" ClleTHHX 'rpRrrepOB pei'BCTPa, r,lle ~ozpyeTC.fl 
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~OBOI XO,It H3MepSie.->ro BHTep:sa.na, 6l:lJIB. 6H O,IU!HaROBOi. Ha Ca.M:>M 

;o;e.ne 9TH aetx»exTHBHOCTH pasJJHliHH. B pesynTaere, co,u;epDMOe t -ro 

Ka.Ha.na aa6K,Paelllro enex'rpa oxmcHBaeTc.s: He ( 4) , a (popuyJiol: 

/Vi"' (!J-e_,-h)~ 8) r7 (I-+ (-1) Ct"J.zi-,? oL;j2J-•) 
J-:: I 

r,u;e K - QOJIO ,ItBOJitnmX paspH,ItOB ( TpBrrepoB) , OTBO,ItHMHX ,ItJifi H3Me-

pemmx BpeMeHBHX HHTepBSJIOB B KO~e C06HTH.f!j of. j ..,. OTHOOHTeJib-

HOe OTJllAHe ~THBHOCTei cpa6aTllB8.lDUI BXO.ItOB "0" H "I" ,1t11SI 

J -oro TPBrrepa. 

Kpea.sr pacu~a r«>,tcy'JJJI.PYeTo CTYIIeHtlaToi ~el, BOSHH

xaeT Tax uastmael&ll "lle'i'"!"'HelfeT" n pBOro, BTOporo H T • .zt. uop.R;It

KOB ( j =I, 2, • • • K) 

B uameM CYMNQpBoM cuexTpe o6~M lfHC~ou oo6HTBi - 109 

6ax BHHRneH "qeT-BelleT" TO~O- uepBoro H BToporo uop~oB. ·

ITocxoJILKY upB 8TOM uepHO,D; MO~~OBSHHH HaMHOro MeHDme BpeMeHH 

ltHSHH ( qac'!'oTa sa.u;aoqero reaepaTopa 6wm. -- 50 ~) , paecMaT

PHBaeMOe BB~BHe He upe,D;CTaB~O 00601 cepDe3HOrO BOTOliBHKa 

CHCTeMaT~eOKHX OmH60K. 

"lleT-HelleT" Hen:pmsrreH Jll!liffi TeM, liTO Sa'fPy,ItHHe'l' upJIMBHeBBe 

IqlHTepu· 1._ 7 
• I!OSTOJetY ,It.nJI OXO!AaTeJIDBOrO IIO,'IlaBJieBB.B: STOI'O 

~exTa nepe.zt o6pa6oT.Kol upoHsBo~cD npe.ztBaPHTeJIDHoe rpynnapo

BaHHe Ra.RanOB cuex'l'pa. IIo~eHBHe TaKHM cuoco6ou oneKTpH HMeJIH 

DIHPHBY RaBa.JJa "- 160 BOeR. 

C.ne,ttyeT OTMeTHTD, liTO B o6~e11 CJJY11ae .IlJm KPIIBHX 6o.nee 

oJio3Boro B~a yqeT xoaetiHoro BpeueHHoro paspemeBBSI SJieKTPOHHKH 

H KOHeliHOi mBPHHH RaB~ npeo6pas BaTe~ upHBO,IU!T K UOHBJieHHD 

,ItOUO~TeADHHX ~~OH~HHX liAe OB. Hx OTCyTCTBBe B HameM 

c~ae HBAaeTOH xapaKTepBOi ocodeHHOOTDD SRCUOHe~SADHOi 

3aBHCHIIOCTH. 
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HanoxeBHe H!DY~CoB B xasane perHCTpaqHH nosH±pOHOB 

PaCCB>'l'pHK BOITpOC 0 '!'OM, It Ka.RHM HCitalleHHsmt Iq>HBO:I pacna

~HBO.lUI'r B8JIO&eBHe IDmy.l'lDCOB B Jrelt'l'pOHBO:I CXeMe t perHC'l'pJIPY

DI(e:l IIOSHTPOHH. 

lLu 'fOro, qTo6:s O~eHHTJ, IIO JJ.ttOK BOSHHlta.J)IQHX CHCTeMa'l'IJllec

IGIX oiOH6ox, 6y,Itell cuT aT:&, qTo B .qqae, xor.na ,nBa nmyncSI Ha. 

BHXO,lte ~3Y pas)teJieBI:l JIPOMex:yTBOM -f . , pa3BOC'l'J, MeXJXY H3Mepemum 

BpeMeBHHM ·nozo&eHHeM BToporo HMrr,Y~ca H "HCTHHHBMr (pxc. 6) 

r.n;e [,( - O'l'HOmeJme 8MliJIJIITYJt HIIJlY.n:&COB, a (.p H ·z;-., - BpeMeHa, 

xapaxTepHSyJ>IItlle ~H'l' H CIIa.zt HMtiy'JlbOOB. 1 HaC OHH COCTaBHJIH npH

MepHO !5 HOeK H 40 BCeK. 

"HJmyJIDCH, Ba CIIa,lUi ROTOPHX l&>ryT HaiUIB.JUm8.T»CJI CHI'H8.Jlli 

OT II03H'l'p0HOB paCUa.zta·, B OCHOBBOM, r.l)ryT 6HT:D o6yCJIOBJieHH llepeB

KOBCRHM HS~eHHeM CJie~ 'tlaCTK,U: 

- .IteJI:DTa.8JieK'fPOBOB OT MOOH B, sapei'HC'l'pJipOBaHHHX B 11>-

MeBT BpeMeHH f =0 H TeX MIX> HOB, KGpOO'.r:& KOTOPHX npeBmua.eT IIC>-

porOBy.D CROpoCT:& B~~eHHSI ~epeBKO a; 

- IIOSBTPOHOB J! C~a:IHLJX 'tla THn, Hesapei'HO'!'PH:p0B8.HHliX B 

BOpoTax H3e3a KOHequol BeJIKqHHS IIO ora OpadaTHBaBHH SJieR'fPOHHKH; 

- II03HTpOHOB B C~aiBHx 'tlaCTH~, npome~ qepes ~aTOp 

~0 OTxpHTHSI BOPOT. 

Paec~~:>TPHM yxasamme IJYBRTH 

I) <»oprq.1IH .IlJIH rrpHO.ltDeBHoro pacqeTa llllc.na qJoTOHOB OT 

.n;eJlbTa-s.nex-rpouoB, ascbma.eMHX 'l'Se ol sapsmeHHoii qac'l'Htte:l, npH-, 
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Be~eBB B uouorp~ 1141. ITo~eHHSS no BHM oueHKa noxaaHBaeT, 

liTO Cpe,lUiee UCJIO cpo'l'OHOB, BOSHliXS~X npi TOpm:&eiDDI MOOHa C 

mmynco• 130 MaB/ o , IIP.IIMep:ao paBHO ?0. 

Cpe.ttJiee liHCJIO _ (K>TOHOB ,A/ OT llepeBKOBCitoro HSJJy1temtf.[ 

IOOOBOB 00 OltOpOCTaYB, npeB~ DOporOByD 1 HeCitO~O MeH~me. 

On;emta. 1 noJJy't{ae:uaa: B npe,lUIOJIO:&emm 1 liTO pacnpe,IteJieHBe MllOBOB B 

nytme no mmyncy - HopJiaJI])Boe (paspemeHHe a.BaJIHSxpYDQero uar

BHTa "" 5%) , .~taeT IV- 20. 

lloSHTpoBH pacna,Ita ,ItaDT np11MepH0 280 «x>TOHOB Ha CaHTDeTP 

BOSDMeM B ItalleOTBe BenHTIHHH 1 xapaitTepHS~el ope.ztHHi npo6er, 

nosmTpoHll, PBJUIYO pa,IOilaTopa. Tor.zta .nerKo noJJYT{HTD, liTO HMIIYJILC, 

o6yClDBJieHHHi .zte~Ta-aJieRTPOBaMH H qepeHROBCKKM HS~eHHeM CaMBX 

MJ)()HOB no B.MliJIHTY.zte, no Rpa.Hel Mep e B 20 pas MeBDme cpe,ItHero 

IIOSH'fPOHHOrO HJmy"JibCa, 'f • e. J.< <::.. 0,05~ 

2) C~aiHHe qaCTHUS 1 HS~~e CBeT B p~a'l'ope, He He 

saperHCTPHPQBaHHHe HS-Sa KOHeliHOI Be~HHH op _ a cpa6aTBBBHHH 

8JieK'rpOmntH 1 B)ryT .ztaT.L JIHD1I, IIOC'l'O.smHHX BO BpeMeHB CJtBJlr: 

f i.-1 cr. - ..ft-t 3''"'- :::: C or• s I 
9TO, ROHet{HO He IIOBJDUie'l' Ha Be.mciHHJ H311epHeMOrO BpeMeHH DSHH. 

Hesapei'HCTPBPOBa.HHHe IIOSH'fPOHH upHBOlUIT R BeJIH'UIHe CJtBHra, 

onpe.zteJJlle&~>ro no qx,pyYJie: 
f., cr . (f ) · 

t~cr . -tL-t3·~.~ J 'tzft-E)T-p e-~l.e- c-.a.-f '/rc,_. Pf)f..., 
0 

) ( -~f--.,,; - /.,.o/Tc....) 
~ 1z { t-f A T<~> l(., .e - e 

BeJIJI1UIH8. Jz o6yCJWBJieHa pacna.ttoM JII)OHOB, coxpa.HHBDIHXCH 

R Ball~ BOpOT H~ He saperHCTPHPOBaHBHX HS-sa ROHeqaoro BpeMeH

HOrO paspememui cxeu1 BH.D;e~ o6uTu c .ItBY'Mfl JII)()HalGI. 3ualle-
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- 2). f 
Blle ~ onpe.u;eJIJieTCJI Tatate Rax H RO~:Q;HeHT nepe.u; e B 

cneR'l'pe "o.IUIH p , Ha -€ ReT orpa.mrqemm" 121. B yc.noBB.ax pa-

60TH /I/ ~ ~ Io-3• MHo:amTeJlb .,_E) • paBHHI "" O.I, yqBTH-

BaeT ROBe~ ~eRTHBHOOT:D perH Tpa~ ROSHTPOHOB. 

3) 0CHOBHRH "SRCROHeHTa" cneKTpe C,D;BHBYTa OTHOCHTeJlbHO 

Ha.lla.Jra aH8JDIS:HpyeMOro npOMexyTKa BpeMeHH Ha "'" 5 UKOeK. liOOROJlb

xy Bpe:r.m Cn~a HMIJyJI&COB, RaK yze OTUeqaJIQC, COCTaBHJIO BCero 

40 HOeK t BRJIBJlOM qaCTHJl, npmne.ltiiiHX ,D;O O'fKPHTRH BOpOT, MODO 

ttpeae6peq». 

TaKHM o6paao11·, HSMepeHBoe BpeMeHHoe no.noze~me HMIIYJibOa 

IIOSHTpOHa MOJEeT 6HT:D CBJ!Sa.HO C HOTHHHHM no qx:,pyYJie: 

• _j - f "trjc; . ~ ).--f .. c; . t WJ~ . ~ Tt-.cr . - t< T¢ -€ '"' -rz ( 1-f )AT, 'Tc .. e 

OTCJU,ta Jiel'KO BimeCTH BpeMemtyl) aBHCDI>C'l':D RpHBOI pacn~a, Oim

CHBa.:DJlel Ba6upaerml cneRTp • Ee B OTCY'fOTBHJI Ha.JIOlteHd mmy~ 
-)1 ' 

COB ItpHBasi OIIHCll.BaJJaO:D 61:1 ~PMY.ttOI If {1 , TO C,lleJJaB SSMeBY 

IIepeMeHHYX, IIO.nyqaeM, q'fo H3Mep.R:eMB.H S8BHOHMOCT:D 6y.u;eT BHrJIJI-

,D;eT:D Tax: 
1 

IV If) -=. II (e- ~ t t< T 'P .e- Ire,.- 2 h ( /- F)).? Tt~ Tc .. e- 7). I ) 
Tc'"' '( 

,lla.ztee, HCJIOJJbSYH ~PIW'JlY (I) , n o.nyqaeM o:qeBRy OTHOCHTeJThHOA 

CJICTeMa.T~eCKOH OmH6KH S . . • 
C ytteTor.t C.ItBHra o6pa6aTHBaewii qacTH cneRTPa ua A 1- 320 

HCeit OT {. =0: f <::... · lo - l 

KoH±pOJI& ~epeHq!aJI&HOH He~eiHOCTH BOero 

xoMJJJiexca armapams: 

BHDie 6wm paCCMOTPeHH pa.3J.U!qHI:l TmiH HORa&eHd liP0CTe:lmero CIIeKT-
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pa, ROTOp&e MOryT 6HTL ROHBTH H OOTBeTOTB~M o6pasOM OUeBeHH. 

O,D;Ba.KO He BCRJJI)qeBO t qTo HMeMC.fl HCita&eHIDr ,Itpyrn THIIOB, Citopee 

BCero o6yCJIOBJieHHHe pa60TOI SJieRTPOmutH, II.Pe,ItCK8.3a'fL CYIJleCTBO

Ba.HBe ROTOpHX, a CTaJIO 6H'!':& H Oil BBT:& liX BKJia,IJ; B CHC'feMa.T.iJlleCieyD 

OIIIH6Ry, npaxT:necu HeBOSPeOaHO. aH60Jiee OIIa.CHH OTltJlOHemui OT 

SRC:mOHeJmHa.JI])HOCTH, paC'J.'YlltHe Ba npOT.BJleHJm aHaJDISnpyeMOro HH

TepBaJIB. BpeMemt pacna,Ita MOOHa. .IbtqxpepeH~a.n:&HYD BeJJHHeihlocrr:o 

SJieKTpOBHKH, o6yC~BnH~ 3TH OTKXOHeHHH, B nepBOM npH6JIHEe

mm IJJGO npe,ItCTa.BHT:& B BH,Ite: 

-fu;~~-< . ~ fe-rn .{/ -1..). ~ ft-. cr) (5) 

r.u;e f1A31Vl - HSMepeBHOe BpeMeHHOe IIOJIOlteHHe IIOSH'fPOHHOI'O mmyJr&CS:· 

fi.-4cT - a:>MeHT perHC'.rp~ IIPH OTCYTCTBHH HeJIHHeiBOCTB, a 

r/.. .... HeRd MS.JIRi KOS\lXPHnHeH'f • 

.llOIIyC'fHM, IIPH OTCY'!'CTBHH HeJJJIHeihlocTJII MS Ha6qJ.aJIH OH 

"6e.m:d:" CIIeR'l'p BpeMeHBHX BHTepBaJIOB. Tor,Ita BpeMeHHaa: 3aBHCHMOCT:& 

OIIeR'fPa, IlOJJYlteHHoro C yqeTOM (5 } 6y.u;eT OimCHBaT:&CH ~ume! 

{ I • 2 J.. ~ 1 ) • AHaJIOI'H'IHHM o6paso MOmo y6e,ItHT:ocs, qTo ecJIH 

-~f 
OlleR'l'p B H,Ite8Jle OIIHCJmaeTCH SKCIIOHeHTOi e , TO HSMepeHHaJI 

-~f(J- JAt)( 
BpeMeHRaH SaBHOBMOCT:& 6y,IteT BHr~eTL Tax: e I -7J A1) 

KOB'l'paxb xaqeCTBa pa60TH SJieRTPOHBXH OCYIJleCTBARXC.fl CJie~-

~ o6pasoM. C.nyqaiim~e C.HrHa.Jll:l O'l' .ItBY'X }' -HCToqmmoB no.na-

BaJDIC:&Ha BXO.lU:l . CXeM, perHCTPJiiPYDIItHX MIX>HH H II03H'l'pOHJI. qT06H 

yCHnHT:& ~RT BOSMOSHHX HCXSEeHHA , BH6paHBaa: CKOpOCT:& cqeTa 

B 060BX KaHanax npeB&mana cpe.u;HL:& HHTeHCBBHOCTh ~HHOrO nyqKa 

npoepHo B I,5 pasa, H 6EL7.18. nop.H,ItRa 20000 CeK~I • TaKlte KaK H 

B pa6oqmc ceaacax co6HTIUI copTzpOBa..DHC:& no IIPH3HaKaM, T. e. 

CIIeKTPH BaKannHBaJIJIIC:& COOTBeTCTBeKHO YCJIOBH.fiM: 
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I ~ "T0.1IDKO O,lU!H .JA , TOJI])RO O,IU!H e "· I 

2 - "'l'OJIDRO O,lU!H /' eCT:& BTOpOii ~ "· ' ' 
3 - "eCT:& BTOpoii ..Jf-'1 , TOJJ.IJ\0 O,lUIH .f "· ' 
4 .... " eC'l'.D BTOpOH .}" ec :& BTOpoif ~ "· ' ' 

Ha pzo. ? B Ra~eCTBe RAHDCTpaUHH npmBe~eH B~ 3TRX cneKTpOB, 

no~eHBHX Ha O~HOM H3 npoMeEyTO HHX STanOB. 

ECJJH HeJlHHeRHOCT:& OTOYTOTByeT , TO cneRTP "TOJIDRO O.ItHH p , 

'l'OJI])KO O)U!H €. " OimOHBaeTCSI '!'OqHo KOHCTaHTOI: 1 ~alte C yqeTOM 

KOHequoro BpeMeRHoro paspemeHHSI cxeMH, B~e~e! co6RTHH c 

".ItBYMf.I e " • He6onmHe HCKa.JteHHH B03mmaDT Jlmii.D B Halla.ne H KOHlle 

cneKTPa, ®aKTlfCieco nepBOM H noo e,lU!eM Ka.Ha.Jia, KOTopse He o6pa-

6aTHBaJJHCI». tiTOOI:l Bwr.BHT:& B03MO~ HaRJIOH, B xaqecTBe !PyBKt(Hl!, 

napaMeTpH KOTopol: onpe~e~c:& BaPDHPOBaHHeM npH o6pa6o'!'xe no~

qeHHoro cneKTpa, 6pa.nac1» BpeMeHHaSI 3a.BHCHMOCT:& f) .., 8 f • B pe

syJil)TaTe MHorocyToqHHX H3MepeHHA 6uno no~eHo: 

f3j1J). = (-Q.2 .± I.O).I0-5 -=-7ol . ~ 1f<-x 1 > = 0.84 
. . 

Heo6XO~MOCT:& TaKOi BHCOKOif TQqBoCTH orrpe~e~eBRSI HaKnOHa 

6wm. OOYCJIOBJleHa TeM, qTo paCCMOTpeHHldt THII .IUI~epeBttH8.JIDHOii 

HeJmBeifBOCTII npaKTJAeCU s:ey.nOB.KM IIO ltpHTepliii> }. ? 1 XOTH MO:ateT 

rrpzBeOTH K 3HaqgTeJil)HOI CHCTeMaTHlleCKOI OWH6Ke. ~Cfi0J1])3YSI ~P-

MYJ!Y (I) Jiei'lto no.nytmT:&, 11TO aT oum6xa npHMepHo paBHSieTc.a: 2 ol. • 

06HapyDT:& lite 11IORalltemie cneKTPa BeC:&Ma 'fPy.IUIO 1 IIOCROJJ.DKY ~JleH 
-7)) i 

I + 2 ,J.. >. ./ t IIPaKTltllecRH paBBd e t ROJmeHCHPYeT H3-

MeHeHHe noxasaTe.rut axcnoHeHTH • 

06pa60TKa HCK,YCCTBeHHHX CIIeRTpOB 1 IIO CTaTRCTHRe OOO'!'BeT

CTB~ pe8JlLBRM1 IIOKasa.na, ~'!'0 1 Hanpi!Mep, BBe,I,teHRe rf-. =5.10-5 

npH Hamel CTaTHOTifC{eCKOi TOqBOCTH onpe~eJieHHH BpeMeiU! D3HH) 
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.naeT y-Be.mfCieHHe X 7 
npm:MepHo Ha I npx 86 cTeneHJI;t cBoCSo.tUI. 

B TaCSmuxe I coOpa.HH HTOI'H a.Ha.Jmsa cpaxTopoB, !IpHBO.IUIDn!X 

OTJIHlUllt'pesynTaTa H3MepeHKR OT BpeMeHH D3BH CBOCSO,IUiOrO MJX>Ha.. 

B sax~eHBe aBTOPH npHHOCHT CSAaro~apaocTb A.li.KOBHBY 

sa IIAO,nOTBOpHHe oCScy~eHHH. 
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ax T. o p 

llp!!!MeC:& llROHOB B uy-cnte HO 

BpeMeHiiasr c-rpyxTypa l"ty1ma ao ~ 

Ac 'l'PIDI hiJleTa noaRTPOBOB or 
pa.cnana. aon 

a) 3aBHCm&lOTb eRTHBHOCTH p 
rHOrrpaDmf: 03JIITPQHOB OT ~e 

6) e cTpaJ.TJrUI aoamTpoHo · :Ml{)(t>ffiltm4 
TeJJ.eCROIIO . 

Pacna.n Ha B CBR3aHHO ~ COCTO 

Hano· etme myJIDCOB B tta.HaJie p -
I'HCT})a. . liOSHT}>OHOB 

""'""'~'-''Pellt.fll3J1Iifl8a He.miHei1 OCTb 

a.nertTponmm 

Beol!'a6H · · ocTb acToTu a& . e 
reaepaTopa npeo6paaonaTe ape -Ro~ 

TaCSJm a I 

OTroemTeALaoe za eae
ue pe~ynTaTa 

10- ? . 

(0 ,5 + ,5).ro-6 -

s . ro-7 

ro-? 

s. ro- 7 

.ro-7 

(0., 2 + r> .ro-5 -
+2.10-6 - a 
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IIPH.nOXEHH E 

UycTD co~ep3HMDe i -ro xasana Ha6paHHoro cnexTPa onH

CRBaeTCH SaBBCHMOCTbD: 

A/ = f} { -e- ~ f; + fA (I/) ) 
IV,. 3UCh . (II. I) 

rAe f ,· :: i h , h ., umpHBa RB.HaJia, fA If J - aexas qJymt~. 
Hac 6y~eT HHTepecoBaTD onpoc, BaCKO~O OTAHqaeTCH 

HSMepeBHOe SBallemie BpeMeHH DISHH QT HCTHBHOro, eCJJH npB o6pa-

60TKe no MeTO;JXy MHHHPqMa. ·x l BMeCTG (II .1) MH KCUOJI:DSyeM 

qnp~q.ny: 

(II.2) . 

llo~as, 'qTO OT~e xpHBOI pacnaAa OT SRCITOHe~~HOI 
' -{-

98.BHCHMOCTH MaJio , T011Hee, liTO (;1 I I) < c e- ..t ~JJSI .m6oro sHa~ 

qe~ms f , J!PHBB.nJieltaiitero aHaJIHsm:pyer«>MY HHTepBaJJY ( 0, f (' ) , 
IIPOJiorapH!PMHPYeM (II. I) B (II.2). IIo.zyqaeM: 

) A I/ 
h ,· ( x, LJ) :: ' tv; · AI/ .,) ~ G-t,. ~ ~ IJ- ~ l i ·-r lA (I; -e 

m ,- -= ~ A0· , ~ (7~ -:::: ,f/f/1 x - y I' 
Hac HHTepecyvr TaKHe SHa11eHH.H X H Y, IIPH KOTOpWC ~OCTJiraeTOH 

MJIHHyYM lf}ymt~OBa.JJ.a: 

l? ~- ? tv,· ( Yv7 ; ·- 11 I ( X I ':; ) yl 
, 

r.ne 
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no~aem saa~eHHe ~ • 
ToqHOC'ft. onpe,neJieHWI Bpe elm D3HH npaRTJ!lleOitH He 3a.BHCHT 

OT umpmm Ka.HaJia, IIOSTO~ B OROJillaTeJIDHOi fPoPftliYJle nepeXO.ltHM 

OT OYMMHPOB8.HIUI K HHTerpJIPOBa.mDD, STO .ztaeT: l c 

( ,_ e-~ 1") ~? fluliJ~If - (t- e -)f~(f-, )-1<); ju!IJJ! 

~ ~ ~ { /-+ ( 1- e-) 1'( I•: /, W- ( ? - e - )f. ( ).'1,' ·?) ~. •:< )(1-e -u. 1) 

liOCKOJILKY y HaC f., - ::r ~-I 
qx,prq JJY -f" 

S ~ ( ~ ) "' A j{;. -t -t. J u If Mt 
0 

~ 

If~ r jOf/C /VI / 

(II.3.) 
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