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I. BBe,I[eHIIe 
L 

B H8CT~el pa60Te ODBCBHH nporpaMMH OROHqSTeXLHOI o6pa-

60TXH H qaSH~eCKOrO 8H8nBS8 n&HHHX, ITO~eHHHX E 8KCITepHMeHT8X 

/I, 2/ no HCCXe~OEBHHD npOQecca o6pBTHOro 8XeBTpopoKneHBH ITHo

HOB (0311) 

J;-p ---:7 et-~-n. 
(I) 

06pa60TKB B BHBUS ~BHHHX E 9TI'IX OilliTBX IlpOEOJtHXBCL ITO rrpor

p8MM8N Tpex ypoBHel: nporpaMMH I-ro ypo:ew/3/ ( 011 - ~ ~c 
OC~eCTEnHDT SSnHCL H8 MBrHBTHYD xeHTY BMnnHTY~o-BpeMeHHOI 1'1 

C.JcyZe6HOI BH<fx:>pM8IUJH 1 ITOCTynHBmei C yCTBHOEKH E XO.Ite 9B.CITepH

MeHT8 i nporpaMMH 2-ro ypoEHii/ 4/ CJzyaaT 1VIR o6p860TU <IJaXDMOEOI 

BH4oPMBIUJB C HCRpoBHX KBMep , rrporpaMMH 3-ro ypoBHR OC~eCTB

nHDT 0K0Hq8TeXLB;yD B.!teHTBtfmtaiUJm Co6HTIII B <IJaSB~eCKHi 8H8XB3 

lt811BHX. 

K nporpaMMSM TpeTDero ypoBHR OTHOCSITCSI nporpaMMH MO.IteXB

poB8HBSI pe8KQBB MeTO~ MbHTe-Kapxo, rrporpaMMH OKOHqarenLHOA 

QeHU~B B <IJrTBpoB8HBSI Co6HTHI (I) 1 nporpaMMH ITOCTpOeHHH 

pcPIJepe~a.uma: pacnpe.~texeHBI B onpen;exeHBSI no HBN eJienpoMar

BBTHYX <fx:>PullaR.TOpoE ITpoTOH8 1'1 DBOH8 MeTO.ItOM M8RCBM8JILHOrO npa:e

.!tOUO.It06BSI B MBHBMyMB /~ 
06~SI cxeMa nporpaMM TpeTLero ypo:eHR B nporpaMMa Mon;enH-

poBaHBSI co6HTHSI S I M U L i npen;cTa:eJieHI:.J :e pa6oT/5/. 

Hae 6Yl!YT OITBCBHH OCTBXLHI:.Je nporpaMMH 3-ro ypoEHSI. 
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2. BH~cneHHe nHW¢epeau.wanLHoro ce~eHRH npouecca 
03ll C yqeTOM KOHKP8THHX 8KCrrepRMeHT8HbHHX 

YCHOBHil: (nporpaMMa J' H!U l £ ) 

~qqepeHUHanoHoe ce~eHHe npouecca (I) B onHQ¢oToHHOM 

np.w6mlllteHHH MOXHO sarmcaTb/~8/ B BHne 

JlP ____ = 3_ HJ . { [T ( 1 + c)le! )-Jm~a tedi To 
J'~LrJ2eolt~ 167:£ '} .z_ i "'-

,- ---' .fO Ci r j -v~z Stn!Oe {'~~I.3 +.:lf,n e k ly ' (I) 

rne \2 .( - TenecHHA yron pacce.IIHRH ~ -KBaHTOB B c.u.M. 

rmoaa H npoToHa, Q e. - TenecHHA yron paccemum aneK.Tpo-

Ha B c.u.M. napu, ()e - yron Mex.n.YHMnyJII>CaMH aneKTpoaa H 

Heil:TpOHa B C.U.M. napu, cPc - yrOJI Me~ llROCKOCTbD peSKUHH 

JJ rJ -> ~,./\) (3)l8CL 1'1 HH1t8 C ~" - BHpTyanoHHA <fx>TOH) ll OJIOC

l<OCTI>IO 8R8KTpOH-ll03HTpOHHO! napu, ~ 1. - KBB.lij)ST 11MSCCY" BHp

TYSRI>Horo <fx>TOHS, 1r\ - MQZ!YRI> HMIIyHI>Ca <fx>TOHa B C,U.M., Cj,-
MOnYJil> HMllYRl>Ca ll-M830Ha B C.U.M. 

MHO~TenH T[I 2 3 4j B (I) HM8DT cne~l ¢8aH~eCKBI 
• ' ' ,.N rr J 

cMBcn: TI - ormcYBaeT npoueccH 6 .. -::: Jl f c nonepe~HHMB 
aenoR.IlpH30BaHHHMH ¥ -KBaHTaME, T2 cooTBeTCTByeT npoueccaM 

c nonepe~Ho-noR.IlpHSOBaHHWIIB <fx>TOHBMH, a T4 - c npo~tOJibHo
noR.IlpHSOEaHHHMM; T3 OUHCYB88T HHT8~p8HUHD npbnoRbHQ- H no-

nepe~HQ-ITOR.Ilpl'I30EBHHYX <fx:>TOHOE, KoHK.peTHHil: BHn Tr 1 .;. 4] 38EHCHT 

OT HCOORI>3Y8MOil: TeopeTH~eCKOI MO.Il8JIH, Pac~eT UHq¢epeHUHBJil>HOro 
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ce~eHB.II npouecca 03ll B paccMaTpHBaeMOM aKCnepHMeHTe npoBO.IlHHC.II 

B pSMKBX nHOllepCHOHHHX MOJl8Jiei/G, 8( HSo6apHo! M0Jl8JIH/IO/ H ~
HOM8HOJIOrH~eCKOI MOJl8RB/II,I2/, OCHOBSHHO! Ha paOCMOTpeHHH 

M,YADTHITOJibHYX BMDJIHTY.Il· C TO~ speHB.II opraHH3BUHH rrporpaMM 

8TH p8C1i8TH OTJIB'qSDTQ.II H83HalUIT8JII>HO: JlOCTSTO'IiHO SSM8HHTb 

OltBY BS ITOJliiporpaMM B nporpaMMe SI MIJL ~ • Hue MY ormmeM 

llpoU8JlYPY BH~CJieHH.II JlB~P8HUHBJil>HHX ce~eHHI Ha rrpHMepe .UHC

nepcHOHHOi uonenH/8/. 

B pa6oTax1I, 2,G/ 6sJio noKesaao, 'liTO nHq¢epeHUHaJil>Hoe ce

'leHHe npouecca 03ll 3SBHCHT B OCHOBHOM OT lll30TOilB8KTOpHoro 

i{lopM({laK.Topa rrpoToHa F/ H aneKTpoMSI'HliTHoro ifloPMIPBKTopa rrll!o-

aa F31 • B aToM cny-qae KBB.JU)aT MaTp.R'IiHoro sneMeHTa MOEHO sa-

rmcau B BHne 

I M \~Jlj E"+Jl.tf1i2+ .R3 \:rli tJ\,\tiJ +~sfJ. • ~G (2) 

J ~ ~ A 
(i{lopypaKTops Fz , F, , F2 BXO,wtT B Koa~eHTH <t , 

fls , .116 ) , rne ROa«<$lUBeHTH A [I+G] BHpa&allTC.II qepes JJHBa

pHaHTRHe BMITJIHTY.IlH, xapaK,TepB3YJllijile nponecc (I/6• 8/. 

C TO'IUUJ speBJ[.II «<J!sH'IieC1wro aHBJIJisa HaH6o.nee HH'l'epecHHM 

.IIBJl.lleTC.II TpeXMepaoe pacnpeneneHHe no nepeMeHHHM Co~ 0 c.. 

co~ ~ e ' lM e ~ ( G t - yro11. BWJieTa <f>OTOHa B c u.u ) • 

HcnoADSY.II <fx:>puyJDl (I) 111 (2), nony-qaeM CJie.nyll!Qee 

BHpaaeHHe JlJI.fi Tpexuepaoro pacnpene11.eHH.II: 
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du e 2 duno j{;d: tf{'QjQ/ ) rn) n):: 131 (f)m/'Jf/-+ 
~ 'fi 

f3J (C, m) nJf',," f 13
1 
(t~m, n)l;v~_;; + 8v (~ 1'1, n) 1;"' ~ (3) 

/35 (t, n~ n) I~ ' 86 • 

PacnpeneReHEe (3) CTpoHTCH B BBne TpeXMepHOI rHCTorpaMMH; 

HHn8RCH (' , }'YI , rl 060SHB'IIBilT HOMepa HHTepBBXOll ll pacnpe-

.ll8R8HBJIX llO f<X f)o , w:J ¢ E , Co1 {:) e • BenB'IIHHB du 
llpH <f)HKCHpO!lBH'HHx SHB'II8HHJIX { , f'l1 , rt llOJIY'JB8TCH HHTerpPr• 

poEaHPreM !lloPMYJIH (I) c yqeTOM HOHllpeTHHX ycnoEHI aRc nepuMeHTB. 

HHTerpupoEaHHe npoEO~TCH MeTO.IlOM MoHTe-KapJio no nporpaMMaM 

S' j /1 /) L f H S If! U L .i • B nporpaMMe S' I II tl L 1 / 5/ co6HTJ!Si 

peaKUHH (I) pasHrpHE81lTCJi*) ll ~30llOM o6~eMe 6e3 Y'IIBTB .JlHHBMB

IUI npouecca, T.e. /1'11 2 
noJiaraeTCH paBHHM e~HBue. llpu posHrpH

we y'IIHTHEBIOTCH peanLHHe ycnoBHH pel'HcTpaltiiH (cxeMa a:K.cnepHMeH

TanLHoA yCTBHOll:KH npHB8.1lBHB HB puc.!) H B.ll8HTH<f)HR3UBH C06HTHA 

(1). 3aTeM npO!lO.JlHTCJI ~TBpOBBHHB OTo6paHHHX C06HTHI. 

PesynM·aTH pa6oTH nporpaMW SI HL/ L I. sanHclillamTCH Ha 

MBrHHTHYil XBHTY - neHTY "CTBTBCTBXB" B BBne CJie~X YBCCBBOB: 

I) "IICTHHHHe" napaMeTPH - RllHBMBTH'IIeCRJilellBpaMeTpli co6HTIIJI, 

nonyqeHHHe B pesyJILTBTe poswrpHma; OHH CnyzBT ~H BJi'q!ICJie&aR 

YBTPB'IIHOro 8JIBY8HTB, BJUI, HB B:S!De loleTOlt8 Pk>HTe-KapJIO, ~ 

Bli'IIBCXBHBH BBCB C06HTRB:; 

2) "pBSMBSBRHlie" napBMeTpli - T8 lle rpynna RHHBMBTB'IIeC!IHX 

liBpaMeTpOB llOCJie "paSMBSIUI" B COOTBBTCTBBH C paspemeHBeM perHCT-

*) AnropHTM pOSHrpHWB ODBCBH B pa60Te/9/ 
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a -

pBpYDJiel annaparypw; HBJIB'IIBB 8THX IIBpaMeTpOB liOSBOJIB:eT BBeCTB 

ltOliOJIHBTeJII>HHe JtpBTepHB OT6opa, ltOTOPHB MOryT 6HTI> llpBMeHeHH 

IIPB o6pa6oTJte aJtcnepHMeHTaJII>HHX naruna no <fJITIIpoBaHBH co6HT.rdt; 

3) OQeHKH napaMeTpoB - SHB'IIBHBH RHHBMBTI'IIBCRHX DBpaMeTpOB, 

no~eHHHe B pesyJILTBTe ~TBpoBBHHH Co6HTIII B r.lliOTeSe (I); 

8TH BBJIB'qJIHW HBnHDTCH BHBJIOrBMB KB&eMBTB'IIBCRHX napaMeTpoll, no

JJy'IIBBNHX IllS 8RCllepBMeHTB.7.li>HI:iX ltBHHHX llOC.7.le OROH'IIBT8.7.ll>HOI 06-

pa60TltB Co6HTBI. 

BH'IIBCJieHBe Marpu•aoro &JieMeHTa nponecca (I) H nocrpoeaHe 

ltl4i{IPepeHn»BJILHI:iX pacnpene.1.1eHd npoEo.JlHTCH nporpaMMol Sf MU L 2 • 
Ee 6JIOJt-cxeMa npneneaa HB puc. £ . V!cxo.ItHHMH naHHHMH cnyxaT 

TPB nepe'IIBCJieHHHe BHme aa6opa napaMeTpoE. llo~porpaMMa ft/Vrc~ 
C'IIBTWBBBT BX C JIBHTH "CTBTBCTBRB" (o6MeH C MBrHBTHOI JIBHTOI 

npoBSBOltBTCH qepes 6~pHI:il qeiJI). 3aTeM .llJlB: Ra~oro C06HTHJI 

BH'qBCARmfCH 4 - HKllYJILCH BCeX 'IIBCTKU B TpeX BSPHBHTBX: "HCTBH

HUe", llOCJie "paSMSSRll" H liOCJie <f)HTPrpOBBHllR (liO.llllporpaMMH 

PCMC()D , Fivftc ),H onpenenHDTcH HCTIIHHHe saaqeaM yrnoE 

e(. tPe • Be (nonnporpaMMH KINPAR 'AIJ6!1AI ) .H HX 
A A A 

OQeHlUI 8~ , ~t , 0c (no.nnporpaMW fl?klNP , A~fMAf). 

MOTBHHHe SHB'IIBHBS HMnyJ1LCOB II yrnoB CnyzBT .llJIJI BH'IIHC.7.leHBH 

Jto~eHToBf7~76]MaTpB'IIHoro aJieMeHTa (2). PacqeT &TBX R08~ 
~BHTOB B ltBCllepcBOHHOI MO.lle~/B/ CBJISBH C BH'IIHCJieHBeY He

Co6cTBeHHHX IIHTerpanoB II Tpe6yeT 3HB'IIHT8J1LHHX SBTpBT :epeMeHB 

3BM. ll08TOMy B nporpaMMB S' 1 M U L ,t._ npe,ZtyCMOTpeH MeXBHIISM, 
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fl03EOJiii!Ol!lld! npO.ItOJmaTL C'!eT npH MHOroR.pSTHHX 38ilyCKBX nporpaM-

MH. ITporpaMMa S'IHL!L i pa6oTaeT :a 2-x peuMax. B peDMe 

HSR.OnJieHRff C06RTHI .llJ!H R.BZ.IlOrO C06RTHR BR'!HCARDTCR H 38llHCRE8-

IDTCR Ha MSrHHTHyD HeHTY (HeHT8 "co6uTHA) me~L KOa~eHTOE 

flu~~· MH~pMSURff 0 C06RTHH, HMeD~aRCR HB HeHTe CT8THCTHR.H, 

TSKZe 38HOCHTCR HB HeHTY C06RTd. 3aiiHCL npoBO.IlllTCR C HCnOHI.-

30B8HHeM 6ytpepHoro <{laAJia ( no.IIIlporpaMMa I< N f3 P tl ) • .llaHHWe, 

38llHCBHHRe HB ~HTe "co6YTHA", HCnOJIL3yiDTCR .llJIR noCTpoeHRR 

.ItH~peHUHaHLHHX pacnpe.~teJieHHA H .llJIH onpe.IteJieHBR <{lop~KTopo:a 

F
,; -
1 , t Ji MeTO.IlOM M8R.CHM8HLHOrO np8B.IlOnO.Il06HR ( nporpBMMS 

F ¢ K M i ) . B peDMe nocTpoeHHR pacnpe.zteJieHHI nporpaMMa 

S lt1UL 2_ , CJMMHPYR R.Oa~eHTR A(l+G) no BCeM co6WTHSM, 

H8R.BllJIHE8eT B naMRTJII M8mHHW MBCCHB R.OS~eHTOB ~+SJ (<flopMY

JIB (3) ). 

3aMeTHM, 'ITO KOS~eHTW ~-o} ~ , fY/ , fl.- ) EY'!H~Jlfi-
DTCR flO HCTHHHWM 3Ha'!eHHRM KHHeMSTH'!eCRHX napaMeTpOB, 8 HOMe-

~ " 
{_ , IJ7 , a - no OUeHRBM yrJIOB t3 ,f , dJ, pa R.BHBJJOB 

/I 

uc . B TaKOM CJIY'!ae ~pMyJI8 (3) .ztSeT 38BI!Ci1MOC'l'L JtRIWlepeH-

F v -7 
l.U18JJbHOro Ce'!e!UJR OT ~PMI!aKTOPOB 1 H t-h C Y'JeTOY paspeme-

HHR 3R.CnepHMeHTBHI.HOA annapaTypR. 

ilpl'l SHBHHSe SR.CllepHMeHTBJibHbiX .llBHHWX BC.fJ 06JISCTL HSMeHe-

HHR t 2 
pas6HEaeTCR HB HeCROHLKO HHTepBSJIOB, rHyTpH JtOTOpWX 

~pM<{laRTOpR C'!HT8DTCR DOCTORHIWMH. B COOTBeTCTBIU! C SUM Upol'-o 

paMMa J I NUL i BY'!HCJifieT Roa!l$1.IlHeHTH 8.' 1 1 
iOTn;eJibHO .llJIR 

8 

Jtaz,noro HBTep:aaJia t: .€ • TIOJIY'!eHHWe MSCCJIIBW 38mtCR:B81lTCJI Ha 

JieHTy "pacnpe.zteJieHHI". KpoMe TOro, BW'qJJCJifiilTCJI 8H8HOrH'!HWe 

MSCCHEW ROS~eHTOB .ltJl8: O,llHOMepHWX pacnpe,lleJieHHI, B '!BCTHOC-

TJII, Macon c(h6) .ItJIJ1 pacnpe.zteJieHH.fl no CoB 8 (f : 

dv = ~ ft)P, 1~ G reJ r:/-~-0 (e)!;/) +(11)1,71 

o/Co59(5 (4) 

-+ C'5 (-eJJ.; +(;(e) • 

~PMYJIB (4) ,ll8eT TeOpeTneCR.oe SHB'IleHHe .1lJII~peHUHBHLHOro Ce

'lleHH.fl ,llJ!H RB~oro l!HTep:saJia r.ICTOrpaMMW B BH~e RBHOA ~ 
f7( _., /' • 

liiOROMWX napaMeTpOB 1'1 , fJT • MaCOHEH R.08/WIIUH6HT0Bl[t-'-6} 

HononsymoJI saTeM B nporpaMMe F¢RH 3 .ltJl8: onpe,lleJieHBR 

<flopr.«{laRTOPOB M6'1'0.1l0M Ml!HJIMYMS /
2 

• 

TaRHM o6pasoM, nporpaMMa Sit/tiL .2 :sunoJIMeT OJie.llYJr 

11(1 e WHRD.'IUI : 

I) .ltJl8: Ra~oro C06HTHJI BH'IlHOJIHeT RB8.ztp8T M8TpH'IlHOrO 8Jie

MeHT8 (Bee C06HTIIJI) l<BR SlBHyll ~~~ <{lopMqJaRTOpOB r. ~ Iii r;, 
2) npO!i13BO~ OYMM!iJPOB8HJII8 BeCOB C06HTiii~DOny'll8eT BeJIB'IlliiHY 

.llliJ~peHUHaRI.Horo ceqeRHR ~ RS~oro BaHSJia rBoTorpam~ BaR 

<{lyHJ<UHil napaMeTpOB r: v H ;; ; 

3) <{loprapyeT JI6HTY "oo6RTHI" C IJOJIHOI m$pMaD;Hel, llOHY

'IleHHOI B pesyJibTSTe poSHrpwma, ~RJIIl'!SJI :sec Co6HT!i1Jij 

4) <{lopMHpyeT JieHTy"paonpe,IleJieHBI", HB ROTOpol 38llHC8HW 

pesyJIJ>TSTH OyYM!ilpoBSHH.fJ B800B .ltJl8: paSJIJ!'IIHl:lX RBHSJIOB l"'IIOTOrpaMM • 

laHHHe, S8Illii08HHH8 H8 8TiiiX ~eHTSX, liiOIJOHI.SymC.a 38T8M ~ 
J7 ~ '7 

onpe.zteJieHIIJI OileHOl<. <{lopMflaB'.TOJ>OB r, Iii f Ji p88Jil!'llHl:lMB CT8THOTH-

'Il8CK!iiYB MeTO,llSMH. 
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3, 06pa60TRB 8KCrrepHMeHT8~DHHX ~8HHijX 
(rrporpaMMa EXDATA ) 

O.IwHtJaTeJibHM odpadoT.Ita aKcrrepHMeHTa~bHHX ~aHPHx BRJI.IOttaeT 

![Ba aTana: 

I) paa~e~eHHe peaKnHH oan H ~HOBHX npouecco:e; 

2) onpeneJieHHe RHHeMBTH'IeCRHX rrapaMeTpoB C06HTHA 03ll, 

06e 3TH sa~a'!H pemaiOTC.fi :e paMRBx nporpaMMH EX DA r A (p.HC. 3). 

l1CXOltHB.fi HH~UH.fi ITOCTyrraeT C ~eHTH 11Jt8HHHX", HB ROTOpoA SBITH

CBHH BMIT~TYJtHQ-EpeMeHHHe xapaKTepHCTHK.H C06HTHR H HH~pMBU.H.fi 

o ero reoMeTpHH. naHHHe o paspema~A crrocodHOCTH H reoMeTpHH 

aRcnepHMeHTa~HoA arrnapaTypu sa~amc11 :e noJtilporpaMr.:ax STARr 

H READDT 

~ Taro, 'IT06H OTdpoCHTD dOJIDmyD '18CTD ~HOBHX COdHTHft, 

npHMeH.IiJUICb C~€JtYillllH€ R.pHTepHH OTdop/5/: 

I) yro~ Mea.ny TpeKaMH a~eR.TpoHoB He npeaumaeT 170°; 

2) :eeJIH"ll'!Ha ,1 B , xapaKTepHSYJXIIBSI oTMOHe!Ule oT HHHeMaTHRll 

yrrpyroro npouecca, Oonbme 9°; 
3) a~eHTpOHH ITOIT8JtBIJT B 'IYJ3CTBBT€~DIIYD od~CT:b CIT&K.TpOMeT-

po:e; 

4) 9Jlei.TpOHH He rrpo:XO~T 'llepes MeT8.1IJIB'II6Cid KapB.BC D.ltltO

BOJtOpoJtHOI MHmeHH. 

0cT8BWBeCS ~HOBHe C06HTBS o6yCJIO~eHH ~ OCHOBHON CJie

~~MH npoueccaMH: 

10 

Jp p n :;;-o 
L-> :r a 

:;; p -? n :;-;- 0 :f 
'-- if J~ 

J; -p -- n _;, ' ,/ ,, 
_, rrd - ~rf 

(ll) 

Co6HTHSI npouecco:e lll) xapaKTepHSJDTCR doJibWHMH aMITJI~Ty-

ltBME A5, A6 doROBHX CU.HHTHJIJIRU.HOHHHX C'leT'IMROE (pHc. 1 ) ~ 

M8JIOI ~HTHBHOft MBCCOI 0U ltBYX perMCTpHpyeMHX 'IBCTHU. 

~ TOrO 'IT06H OITTHM8JibHHM odpa30M YCTBHOPIITb RpHTCpV.H 

OT60pa ITO 8THM nepeMeHHHM .H orrpene.llllTb BeJIH'I.HHY llpHMeCII l(loHo

BHX COdHTHI, HeOdXOnHMO dHJIO OO~TpOHTb/I, 2/ pacnpeneJieHH.fi no 

KB8Jlp8TY H€JlOCTBKXQeft M8CCH f'// 1IpH paSJIH'IHHX noporOBiiX 3HB

'I€1UlSX w , A5, A6• 3TH pacnpene~eHHSI HaRaiTJIMBaroTCR P npouec

ce padoTH rrporpaMMH EX DATA 11 pesyJibTBTH BHitB!lTCR Ha nepcpo-
' 

KBPTH H H8 IT€'18Tb, ~ OROH'IBT€JibHOrO BHBJIHSa OTdHp!lnTCR codH-

THSI C W / ~0 MaB H f~ 5 Hnll )16 '::o_ 2.2.-\ep (~ep COOT-

:eeTCTByeT HaHdOJiee B€PonTHOMY 3HB'I€HH!l HOHH3BUHOHHHX ITOT€pb 

a~eRTpOH8 B CUHHTMJIJIHUBOHHOM C'I€T'IRKe). 3TH COdHTH.fi ~THpOBB

niCD B rHITOTeSe peaRUBX (I) C HCITO~SOB8HH€M RB8JtP8TH'IHOro 

WHI<UHOHBJia, Of!liCaHHoro :e/5/. HHifloPMai.ll'lSI od oTodpaHHHX codHTIUIX, 

BRJID'IIBSI pesy~TBTii ~TRpOBBHHR, 38ITHCHB8JI&CD Ha MBrHBTBYD JieHTY 

(~eHTa "pesyJibT8TOE"). KaHeMBTBqecRBe rrapaMeTpH, ITOJIY'q€HHH€ B 

peay~bT8Te ~THpOB8HBR, HCIT0~30EB~Cb ~JIR orrpe~e~eHER OU€HOK 
/\ "' " 

yr~OB e r, , 1' c_ , Ql H 4- IIMnyJibCOB 'IBCTHU. ~ RBZJtOrO 

HHT€PBBJI8 ITO ( z CTpOHJIHCb TpeXMepHHe pacnpeneJieiD!JI l10 .IWCIIHY

CBM 8THX yrJIOE. 

l' 



TaKBM oclpasou, pesym.TaTou pacloTH nporpaMMH EX f)ATA 
JlBJIJim'CJl : 

I) pacrrpe~e~eHBJI no HB8~BTY He~OCTBEmel M8CCH, nocTpoeH

HHe npH pas.1!1AHHX noporona SHa"leHJIJU l)) : A5, A6; 

2) HHi(lopMBIUUl ocl OToclpaBHHX CociHTHSIX, 38IIIIC8HH8Jl H8 ~eH'ey 

pesy~l>TSTOB; /\ /\ 

3) pacnpe~e~eBIIJl no lb-3 e 5 • 
paSJIH"lHHX 111H~B8.110B no ~ 2 • 

C.03 c:P Q_ • ~Gt 

4. Onpe8e.lleHXe napaMeTpoB MaTpK"lHoro a.lleMeHTa 
nOOlleCC8 03fi 

~ 

B STOM pasne~e MH OIIIIWeM MeTO~ 8H8XH38 SRCITepaMeHTSJII>HHX 

naHHHx B paNRSx ~crrepcmoaaol MOneJIHIC( I c ~YMJI c:aoclonHHMH na-

f'.
.; ,.., 

p8M8TP8Mil 1 H f:Ji 

fipH 8H8JIH3e OciJISCTI> HSMeHeHBJI £ 2 
pasneltli.IISCI> H8 HeCK.O~l>

H.O 111HTepB8JIOB, tPoPMCPalt'l'OpH BeyTplll STIIlX lllHTep:aaJIOB no~araXHCI> 

ITOCTOfiHHHMIIl. 3RcnepBMeHT8JII>HaJI CT8TII1CTHX8 paSciRBSJISCI> H8 rpynnu 

COciHTIIll, COOTBeTCTBy~e STBM 111BTepB8~8M. Ka~aJI rpynna 8H8JIH-

3HpOB8~Cl> HeSSBHCBMO MeTonoM MBKCBMSnl>HOrO npaBnononociBJI. ~

UHJI npa:anono~ocllllJI .1Vlfl r:" B 0, :a ocll!leM BHne BHr~T cJie-

.ItYJ>IltHM OclpaSOM: V ;t/3 ;1,. ( f: >'!:, ) ~~ 
( ;l,(f;JJ,) - r , J .JT(/ M-j , ) 

L rr:~JJrJ c: fit- ~ rt7 r:)~ .<5> 
~· (,I 

12 

3nec~> AIJ - ocl~eM aRcrrepHMeHTaJILHol :aHclopRH, T.e. "lHCJio 

COciHTHA,saperHCTplllpoBSHHOe B .zt8HHOM HHTepBaJie ITO f 2 

-"> f - ITOJIHHI Haclop IISMepeHHHX BeJIH'iHH, 
, m.>( • I {P.J P ) 

OIIHCHBBIO!IIHX L COciHTBe HS STOI BHciOpHH; fVT 1 J rJi -

CpenHee OEHnaeMOe 'IHCJIO CociHTHI nponecca OSIT B ~SHHOM lllHTep

BSJie, p8CC'iHT8HHOe C y'ieTOM peaJII>HHX YCJIOBHI SKCITepHMeHTa. 

rJ T ( P, ', 1-; ) CBJI38HO c Ce4eHHeY perHCTpanldH nponecca osrr 4 G{r,~~) 
O"leB!dnHHM COOTHOWeHBeM 

N, (r:;r;J~NA l l!lu{r;~t;), (6) 

I 

r~e /V;.1 - 'IHCJIO 8TOMOB BO~opona B MldWeHH, a I - ITOTOR 

Il-MeSoHoB. TaR RaR B OITHCHEaeMoM aRcnepHMeHTe N3 - cJiyqaiHasr 

:aeJI!d"lHHa,pacnpeneJieHHaJI no saROHY nyaccoHa To, B otnH4He oT 

ociH'IJHO HCIJOJILsyeMHx ifJopMyJIII3 I, :a qJyHRUHBl npa:a~ono~ociHJI noclaB-

JieH COMHOJmTeJib tJ A I ( j1 ,J {1 ) 
( N (r." f')) 3- fVT I) Ji 

T , , JJ n 
I t:.. • (7) 

NJ. .; 
,llnsr onpe.zteJieHI1lSI OUeHOK i(Jopr.tliaKTOpoB ~ Ill f'r. MeTO.llOM M8K.CH-

M8JlbHOrO npa:anono.ztociHJI Heoclxo~Mo SHan SIB Hili BH.zt { ( '[{ P,~ ~ ) • 
Ero JierHO ITOJIY'IHT:b, eCJI!d npe.ztiJOJIOEHTI>, 'ITO H3MepHTeJILHHe OWHcl-

-? 

KH :a onpeneJieHHH ~ npeHeclpeJHMO MBJIH. 

JC:{{/ P,~PJI) [ r ~) 
__;;,;,_d ~Q ,:__'( d_· Q_( ~ ~-=--- _f_ ' 

L1 C'{ r;") ~i ) 

B STOM CJiyqae 

( (_.,, r.l r:)-
J ~ I) Ji -

r~e {(f) - 3qxpeKTHBHOCTI. perHCTpa l~m! 

13 
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C y~eTOM {6), (?) H (8) EHpaaeHHe (5) nerKO ynpo~eTCH: 

, )- (foh I)tJ7
- Nra;:F;Jfjdo(o7JF,~~) {rn·) 

L (r.J;. - ''h.'- e. I /d52rdSl(J{l (' ·c9) 

!=I 
Tor~a. cornacHo npHHUHny MaKCBMBnLHoro npaE~ono~o6EH, 

J ~v 
napaMeTpOE 8 H FJi CHfliBT TaKHe SHaqeHEH { 1 

ROTOpue o6patii81JT E MHHHMYM qlyHRJ.UIOHan: 

r.P(r,~r;J=-fnt(F,~!Jr). 

~eHKaMH 
~ 

H j-Ji 

(IO) 

TaR Ral!. ~neHH, He sasHCSIIJIHe oT napaMeTpoB F;" H PJJ , He ,, 
EJIHSD)T Ha nonoaeHHe MHHHM,YMB cfJYmu.'tHoHana ( IQ), TO OQeHRJI F, 11 

/' 

H ~ MOaHO HCKBTL,MHHBMHSHPYH 6onee npoCTOi ~OHan: 

cp, ( {,': ~~ }- !lr (F,/~)-!)~ I !1 (k,~Bti/tL/ll~~ ~) 12
• 

1=1 (II) 
M(l:~,ft~~l~ffi)- uatpnH!l.lt sJieueHT nponecca 03II. 

~ MHHBMH38QHH 9Toro qlyHR~OHana MH HCllOHLSOESHH CTB~BPTHYD 

nporpaMMY LII<LIMII41, nepeMeHmte {z t_?y ~n Oe npH 
..,. ~ ) (J t ) C" I ) l 
''z. 1\ A 

aToM saMeHHJUJc:c HX oQeHKBMH ~ ~ J 8 il'., ¢£; l Ct , nonyqeHHI:Drm npH 

4BTHpOBBHHH co6HTBI B r.noTese peaKU~H (I). B onBcHEaeuoM eKc

nepHMeHTe BSMepJITenLH!le OmH6KI 38M8THO MeHHDT ~PMY pacnpe~ene

Hidt no OCHOI!HilM nepeMeHHHM, a TeM CBMllM Jl I!H.Jt f ( f I F,\1) r.ll) 
TaKHM 06pasou, O~eHKH, Ha.lt~eHH!le H3 ycnoB~SI MHHHMyua 

qlyHKUIOHana (II), BOo6~e rOBOpH, He eCT:b OQeHRH MSRCBMBHLHOrO 

fip8B.IJ:Oll0.Jt06HH. 

14 

~HRQHH pacnpeneneHEH STHX OU8HOK E!lqHCnHnSCL M8TOUOM 

MoHTe-Kapno (nporpaMMa P0H1 f ) cne1J.YIJUli1M o6pasoM: cnyqaJ.t

HaH Eenlll~Ha N"J MHoro:KpaTHO pas!irpHBaeTCSI no saROHY Ilyac-,.. )\ 

coHa c napaMeTpoM N1 ( F;" , t1i ) • lJ.nR KBltlloro sHa'leHEH 

C neHT!i 11C06HTJdt" C'lHT!lB88TCSI HOE!lit Ha6op 'fJJ p8EHOE8CHHX 

co6HTIIII. Tax KBK nporpaMMH SIMuL-1 H S1MLIL Z reHepHPYIOT 

B3B8W8HH!le C06HTHH, TO .IlnR nOHY'l8HBSI p8EHOEeCHHX C061iT~~ Mli 

HCfiOHL30B8nH M8TO.Il 6pa:K.OE:Kl'l; EeC COO!iTil.ll npH 6p810Ell€ Eli'lVlC-
"::, ~ 

nRHCSI R8K qlyHI<J.tHSI t1 H tJi (~pMyna (2)). 

Pas!lrpaHH!le taKVJM o6pasoM Ha6opu co6HTVJ~ o6pa6aTHEanHCL 

TaR &e,KB:K. H 3KCnepHMeHTBHbHaSI CTBTilCTHRa (nounporpaMMa 

LII<LJH). llo Hai.t~eHBbiM pemeHHHM f; VJ f~ onpeneJ!JiJIHCL 

MOMeHTH qlyHRQHH pacnpeneneHHSI OU8HOR H TeM C8MiiM OlliVJ6RVJ E on-
"' A 

peneneHHH ~pM<lJaRTopoB F1" H f; 
OnHcaHHBSI npoue~pa nosEonHeT HcnonLsoEaTb ~SI onpeueneHHH 

~pM<fle:KTOpOB ECIJ IIIMeDJzyi)CSI 3I<CllepHMeHT8JibHYIO ilH~pMaUJm, OltH8I<O 

Tpe6yeT oqeHL 6onLmiiiX saTpaT EpeMeHH 3BM. 

Eo.nee npOCTOI MeTO.It OU8HRH ~pMqlaRTOpOB 
r/ 

l H l;i 

OCHOBaH Ha 3BMeHe Henpep!iEHOrO pacnpeneneHRR no ~ C llnOTHOC

TDD ~ffl Fl).li)MynLTIIIHOMHHanbH!iM pacupeueJieHHeM t3). B aTOM 

C~ae ~OHSH (II) nerRO npeo6pasyeTCSI R EH~ 
,.h 

I ,; I (i - ( r.' 2 
I -~r. {! F.' -f/"'L,iii~)F;,)-Nrr~)'.)-)J.., Bp •Bzf;,+B/, 1'~'~1 + 02) 

t·-J 
+ 55 Fr. d3 6 ). 

. rJ B ~ -(f . rrr fl . ' 3,~tecl> L = (!,2, •.. ,, ))-HoMer co6HTHR, a [H]='1Hl t) 11 1 J 

:KO~UHeHT!l,aanHcaHHHe Ha JieHTY pacnpeneneHHft. OueHKH, HalueH-

"• 



HHe Hs ycJIOBH.R: MBHHMyMa ({JyHR.InJoHa;ra (I2) (nporpaMMa F¢fN 2 ) , 
eCTb OQ€HKI4 M8R.CHM8JILHOrO llP8ll.Jt0ll0.Jt06III.R:, 

K He.JtOCT8TK8M STOro MeTO.Jta CJie.JtYeT OTHeCTI/1 Hel\'OTOpYIJ 

TIOTepD HHPoPM8QHIII, Cll.R:SBHHyD C SaMeHOi HenpepHBHOrO paCUpe.Jte

JI8HH.fi Mj"JILTJIHOMHBJILHHM, B TBUe 60JI:&IDHe 3BTpaTH MalllJIHHOrO Bpe

MeHH, aeo6XO.JtHMHe 1lJI.R: BHTDICJiemm Roa!fxf.nm.HeHTOB B[1; 6] c .JtOCTaTo1J
Hoit TO'tl'HOCTLD, 

llpe.JtBapiiiTeJ!:&HHe OQSBKI/1 ¢QpMqeRTOpOl3 Ma!HO ITOJIY'tl'IIITL 6es 

sHa'tl'HTeJI:&HHX saTpaT BpeMeHH 3BM, BHBJIHSIIIPY.R: MeTO.JtOM MHHJIMYMa 

J'- O.JtHOMepaoe JtHcfxllepeHQIIIaJI:&Hoe Ce1JeHHe no W5 e y ' HaH60Jiee 

'tJYl3CTBHT8JILHOe It H3MeHeHI/IIl ¢oPMPaRTOpoB/I, 2/: 

( :! ()~ (e) - _cj (/ (f) ).£ 
12--= 2__ ~(o;~---- o/{oJ()6 ' (I3) 

e --;:;-(f) 
r- dc.n &, 

c:/v~ -
r.Jte o/{;;{e1 ( t) - aR.cnepiriMeHTaJI:&aoe .ItHcfxllepe~aJILHOe 

u du 
ce'tl'eHHe, a ,;z;;;;;; /f)- TeopeTH'tl'ecxoe (l{lopMyJia (4)). ITOJIY'tl'eHHOe 

3H8'tl'eHHe { Z HCllOJI:&SyeTC.R: B R81i8CTl3e ltpliTepJI.f.[ 

corJ!aCII.R: TeopeTH'tl'ecHol MO.zteJIH c axcrrep&eHT8JILHWMil .Jt8HHHMI. 

B saKJID'tl'eHHe aBTOPH BHPalaDT 6J!aro.zt8PHOCT:& A.A.HeueuoBy 

38 nocrauosxy s~aqa H BHHMaHHe x pa6ore, H.H.CHJIJIHY 38 no

Jie3HHe o6o~eHH.R: H O.IT.Pa~qeHKO 38 npoae~eHie ps~a pacqeroa. 

16 

c, 
'I ~I ',/ ~_f 

~~/-

~ 
' c. 

·~ ~~.·/ m , f/ / ~-n1t. ./i; 

:;~~ 
,, I :/ 

-1-
c, 

!.____!0Cff 

PHc.I. 3xcnepKMe&TanaHas ycraHosxa. 
Cr• c6-CUHBTHJ!J!RnHOHHHe cqerqxxH; 
cl' C2-noporo-BHe BO~RHHe qepeRKOBCKIIe cqenHxH; 
c3,c4-qepeRKoscxHe cne,rpoKeTpH nonuoro nor~o•eHHa; 
HK1,HK2-onrHqeeKHe HCKpOBH& xauepa. 
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