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ApHaynos n.n Pll - 10519 : 

Monem, lfTIC DOSI OUeHKH napaMeTpOB IIHcj,OpMSUHOHHbIX CTpyKTyp 

OnucaHa Monenb Hnc, npe.nHa3HaqeHHast nns:r oueHKH napaMeTpos HH

eepcHoH, 8CCOlIHBTHBf:l0-8llpecHoit H qaCTI.PIHO HHBepTHposaHHOH CTpyKTypbI. 

ITapaMeTpbT, OTHOCs:rmtteCSI K aanpocaM nonh30B&Teneit H 6aHKY !IBHHbIX, 

HMeJQT CT8TRCTHlJeCKHH xapaKTep. XapaKTepHCTHKH 5Ii,Jt,rn:cm-1TenbHOf:i MBllIHHbl 

OTlfOCflTCSI K napaMeTp8M ycTpOiiCTB rrpsn.,1.oro JlOCTyna, THil8 M8I""HU:THbIX 

JHfCKOB. ITpKBOllSITCR BbJpa»<eHHSI .ons:r oueHKH cpe.aHero speMeHH JlOCTyna B 

paccMaTpHBBeMbTX CTpyKTypax npu pa6oTe HH¢opM8UHOHH0-IIOHCKOBOii CllCTe

MbI, a· rax>Ke rpa¢HK ¢yHxmrn, xapaxrepuayromeH aanpochr nonb3osarene11: H 

qacTOTy pacnpeneneHH" necKpHnTopos n cj,oHne IIHl!C. 

Pa5oTa BhillOlIHeHa B J1a6opaTopun BE-Jt(HCm1:TenhHOH T9XHHKH H 

asT0MaTaaauH11 OIi HI!. 

Coo6weHee 06~ell&BeHHoro BHCTIITYT& u1epewx eccne)lOBllHBii. lly6Ha 1977 

Arnaudov D.D. Pll - 10519 

A Model for an Evaluation of Simulated-Parameters 
of Information Structures 

A model for an evaluation of simulated parameters of 
the multilist,inverted and partially inverted structure 
is described. Parameters.referring to the queries and the 
data-bank, have a statistical character. Parameters of 
the external devices refer to direct access devices,i.e. 
magnetic discs. 

Expressions are derived for the evoluation of the 
average access time in these structures,during the.work 
of an information retrieval system. The distributions of 
the queries and the frequencies of the descriptors in, 
INIS data-bank are investigated. 

The investigation has been performed at the 
Laboratory of Computing Techniques and Automation,JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1977 
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B IIHqJOpMB.Iij!OHHO-IlOHCKOBOa CHCTeMe HMeeTCR MHO~eCTBO ITOllCHCTeM. 

Imeain,Haa MO,D;eJlb Ta.KOil cncre1ru ,D;OJlllCHa npenocTaBJlllTb B03MOllCIIOCTb H3-

MepeHWI H. KOppeKTHPOBKH Bcex napaMeTpOB ll8HHIDC TIOJICHCTeM.OJI~aKO 

sror Bonpoc B r1100a..nbHOM cuuc11e noxa eme He perueH.J!Menmneca 

Jl8HHHe11-41noK83liBBDT,qTQ 60.m,nmHCTBO paOOT B odJiaCTH MOlleJIHPOB8HIDI 

IlOHCKOBIDC CHCTeM H8Ilp8BJieHH Ha MOlleJillpOBaHHe nponeeyp IlOHCKa H Ha 

ouemcy CTOHMOCTH pa60TH BTHX npoue.nyp .HeKOTOPHe a.BTopi/81, OllH~O, 

OilHCWl8DT o6myn CTPYKTYPf!Y!J MO,ne.m, IlOHCKOBOH CHCTeMH,HCilOJib3YR xa

P8KTepHCTHKH "peam,HHX" MaCCHBOB,a npyrHe rrpenJiara.RlT TeXHHKY MOJie

JIHpOBaIDUI BXO,nHOro IlOTOKa B ~HqJOPMauHOHHO-IlOHCKOBOH CHCTeMe161• 

Ue.m, ,11;8filiOH pa6oTH - nOCTPOHTb MOJie.m,,KOTOpa.R llaJia dH B03MOlltHOCTb 

HCCJie,noBaTb OCHOBHHe nap8MeTpli CTPYKTYPli HHl/:IOPM8UROHHO-IlOHCKOBIDC 

CHCTeM(ffiIC) Ha npHMepe Tpex nrapOKO pacnpOCTpaHeHHIDC CTPYKTyp: HH

BepCHOll,accolll!aTIU!H0-8,D;;ecHoll,H qacTHqHO HHBepTHPOB8HHOll17- 91• KaK 

HHBepcH8.fl,T8K H aCCOilH8THBH0-8,IlpeCH8JI opra.HH38.llHH MB.CCHBa npe,ncTa

B.llf!llT pasJIHqHHe B8pH8HTH CTPYKTYPH MaCCHBa,pea,rasaiJ,lllI KOTOPHX rrpH

BO)UIT K pa3Jn1q1WM oco6eHHOCTJIM rrporp8MMHJ)OB8.HHR.0llH8KO ode opr8HH-

3aUHII MoryT rrpe.ncTaBJJJiTL OlllfY H TY xe H$PMB.Ul!OHHYD c_TPYKTYPY -

HepapXHqecKYJ) HJIH aCCOilH8THBf!Y!J.0HH CXO,ll;Hl,l B TOM CMHCJie,qTQ HCilOJI1,-

3YDT O.JUUI H Te xe cpe,ncTBa JIOrHKH•pa36HeIDUl,a HMeHHO. a,npeca CBH-

3H;B 060HX CJJY'laRX llJJJi. ' paaOHeHH.11 MaCCHBa He06XO)UIMO yKa-

3WlaTL O,nHO H TO &e KQJIHqeCTBO a,n,peCOB CBH3H.E;umCTBeHHOe OTJIHtrae 

COCTOHT B MeCTOHaxoir,nemm 8T11X a,n,peCOB.KOM6HmtpyH HHBepcHyD H acco

UH8THBH0-8,D;peCHyDOpraHH3anHH,MOXHOll011Yqarb pa3JmqHHe B8PH8HTH 

qacTHqHo HHBepTHpoBaHHOA CTPYKTypu: 
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OCHOBHHe napBMeTpH MoneJIH MO~HO pa36HTb Ha TPH rpynnu: 

11apBMeTpli,OTHOC.fIIUileC.fl K sanpocaM IlOJ!I,30BaTeJielt,K 6aHKY naHHHX(lrn

<IJOpMai..(HOHHOMY Macc,rny) .II K xapaKTepHCTHK8M KOHKpeTHOl1 Blf1!.IICJI.l!TeJII,

HOli ManJ.IIHH ,Ha KOTOP0.11 peaJIH3yeTC.fl C.IICTeMa.Bce napaMeTpli CBeneHH B 

Ta6JIHcy I,rne Macc.11B Ovu!OA .fIBJIHeTC.fl ocHOBHHM HH!lJOPMaIU!OHHHM Macc.11-

BOM,a MaCCl!BH O,ii,Jl .II !Vl3,Ii. npencTaBJ!fillT ynpaBJIITTllllyX) 'iaCTb OCHOBHoro 

.l!Hll)OpMatmOHHoro MaCC.l!Ba1101.Heo6XOMMO 3aM8T.l!Tb, 'l'TO 60JII,lfil1HCTBO 

napaMeTpOB,OTHOC.fIIll.llXC.fl K sanpocaM llOJII,30BaTeJielt HK CaHKy nruumx, 

.l!Me~T CTaT.IICT.iltj'eCK.IIH·XapaKTep.KpoMe Toro,napaMeTpli Bll'i.llCJIHTeJII,HOil 

MalID!IUl OTHOCSITCSI K xapa.KTepHCTHKaM ycxpoltCTB npm.!OrO AOC-. 

xyna. 

ace napBMeTpu MO~eJI.11 xopomo onHcrum B pa6oTe IIOl.0~ecb MH 

no.11ne~eM ITOJIY'ieHHHe BHpaJKeHH.fl ~ BHqHcJieH.11.fl cpe~Hero apeMeH.11 ~oc

Tyna K .l!HiJ.,Op~acU'IH,pacnoJio~eHHOfi Ha MarfillTHOM ~.IICKe,nJIH HHBepcttolt, 

acro:1,1mT.IIBH0-8JU)8CHOti H 'l'aCTll.'l'HO ·HHBeprHpOBaHHOA CTPYKTJP. tlHBO~ 

3T.IIX ~OpMyJI no~pouHO paCCMOTpen B pa6oTax 19 ,IOI_. 

rr M· f{J) .,.. • 
I llHd. : rp /I I Z J.IH~. ( I ) 

'ace. = L., · Tz acc. ( 2 } 

7';J8y:x:yp.= ['l<DH,4 Tz.t + 001tn41l. CKoMno,4 'z2, ( 3 ) 

B i.'I}opMJJiax/I -:- 0/TzuHt~ T'zocc. 'li.1, Tz-2 ocosttaqam apeM.H, 

HeoOXOMMOe nJIH 'l'Teill1.fl .IIH'1)()pMallll.H C COOTB8TCTBYDIIU!X ~parueHTOB AHC

KOBOro YCTpOHCTBa.ECJl.11 ,HanpaMep, aen11qHHa ysna M8Hbfil8 

~H3HqeCKOlt 8AHHH~li3aJIHCH,TO apeMH TPaHCMHCCHH ~OCTaTOqHo MaJIO H 

Tor~a 
. :/. 

Tz ace. :; i.n + 2° to . 
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TaelJIHJ:la I 

N- ~l.lt:Ao Decl<f'vnmo,,oo& cAo&opR cvcn?eJVat z - .ieAVl(t/Ht:1 30Hb/ & t})t/3U1/EC~UX 3cmuCRx 
V - l(O/lt.t1/eCm8o po!}/lUl,/Ht,/X oec;-punrnqoo8, UC/70./lb-

3!fe.Mb/:::C & noucxo.861:x oopo3ax UOl<!JWeHn7o8 . 

1 
A'z-HO/ll/l(ECm.io OOH!JMeHmo.B £ MOCcu.ie 

~ N-al<O./lt.tl/ecrn8o ae~K,ounmopo~ VH8excupg1--0tqU~ 
;:; x Ol<!JMlVln7 f cpedl-lee) . 
~ l =~ _ l<OAl.tl/ecm8o dOKfjMe1--trno,8 HQ' ilec1<pun-
!:l V mop(cpe811n11 8/luHo cnu~a) 
~ a -l(O./ll.l'IBt:m&J Cl.lM.itJ/lo.i J.IO 3tmuCb . 
!I:: Re - c,oe8Hee KOPUl/ecrn.Bo /wnuceu ,,8 ..Jt!.HB 

ftxoM-4 J cpeiJ1-1elf 1<0.nu'lecmBo .~OH 110 
Cx= Cx "'SA · - oecKpvnmop (coornlJemcn?~eHHO 

CxoHno.a 8 MOCCUM::C OM,4,M3.il,,OMn0,4) 
'Z3 = [~~~~ } - 1/uc.no 301--1 MoccuBotS OM.fl, MM 

l 7.3of'tnOJ:l ll OM/TO.fl, 
,.. 3 -{ 'Z3a o"'" } cpeiJ11ee HO./lul{ecm8o 30H ://On,oo-
.. 3- 'ZEu H3,4 • - CC, /COOm&rncrn.ieHHO ;B HrYccu-

'Z3a oHno..q 8a:x:.. OM/l, M.3,.4 0Mfl0,4) 
l{- l<03QJQJt11,&t.1eHm,,!/1<03b/.6aHJt.qUO HQ' Honuque &J

.11ee tfeH OoH020 flecl'fOVnmopa .i 3,011e I 110CYnu OMA 
~ - 1<0.nuLtecn,&o oecx,1::JL1nmopo& Z :?oa,ooce 
N,. _ 1<o.nt1'lecm80 no.no::,/.CL.lmenbllb.l.::i!. dec,,(,,oun.rno-

P fJEB l, 3dnpoce ~1 L.s - (t/lll.. 'l{O COM02o 1<opomHOUJ t:nt./C/(0' 8ec1<pu..'nn?O-() 1?08 . :[onpoca 
9..:: .f -:- (JmHo"u.!l!;-tue c,oeo11e20 qucno om.Ben?o.B Jtq 
§ . fp!?fJOC I< L, 
l't) 'Z3a 0Hn44 OmHot.ueHue c,oetJHe20 '-'UC/70' oo-1' = - LL.$UX. .~OH 30_1"}pocq ,8 OMn0,4 I< 
~ C,c- oHA C1<oM,4 7 o/lR !lG!JXYJ='o~e/Jou c::c&vblJ. 

3 an,HO{UeHue "7'ieiJ.Lte.20 quc.no- oFt.qt./:,:. 
~- '? 13 Hao, - -~ 3anpocQ ~ M.3,4 /< CN 0/lf,Q. 

c. 1< o,v,q · /o/111 mf'e::cypo.8He&lu CXeMbl) ,., f doHA } OmHOU/eHue cpeoHe20 Ko.nuqecn,,_&t 
I,,( = QH3.4 - o&qux, 3011 3dnpo_cq X CK> ziJe 

OoHnqQ,, a - 'l3aov,4. a _ ?.3.3HJ,q . a ::- '2:3-3°'!1!!9 
~ l¥'(1/-0cOHA:, Ha,.q- CKl'fa.Q' lWm,,4 4rtwnc,A ~1 .R -{Jil<OAu1.1ec,n&o. atJaeco& 3onuceu /'faccuAa Ha '3Ul./eC1<!f l-O • {fOriUCb · 
~ t _ tn } . -eeMJl fiOUCKO t.JU.l7t./N/Jpcr s- f O - 'R ooo'°omq . ' 
. ~ tmp - ¥7eHR '17,PO'HC/lfUt!Ct./U 
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B KaqeCTBe qaCTllqHQ llHBepTHPOBaIIHOtt CTPYKTYPl-l paCCMaTpHBaeTCR 

,nByxypoBHeBM HH,liQpMaUHOHHaH CTPyKzypa17 '.IO/_ 

KaK yxe sa\1eTnJIH,\i>OPMY.lill I-:- 3 H Ta6Jraua I co.n;epxaT napaMeTpl-l, 

KOTOpl-le l!MenT RPKO"Bl-lpmKeHHl-ltt CT8THCTHqeCKHll xapaKTep.Truc,ttanpHMep, 

Np-yKasNBaeT Ha cpe.n;Hee qHcJio rroJIO.llIBTem,ttux .n;ecKpHnTopoB sarrpoca, 

l- RHJ!Jl.eTCR cpe.n;ttett·.n;RHHofi .n;ecKpllITTOpHoro CITHCKa sarrpocoB,ff.,)

yKasUBaeT Ha ~CJIO cy,yqaeB,KOr,n;a j - tt- .n;ecKpRITTOP HCITOJII,syeTCR ,nJill 

HH,n;8KCl!POBaHHR B IIOHCKOBl-lX odpasax ,ll;OKYMeHTOB.B 3TOM c.nyqae cru.wtt 

OdI!lHii Bll.Il paccMaTpnBaeMWC IJ!OPMYJI HMeeT BepORTHOCTHl-lll xapaKTep, H 

OHH MOPYT 61-lTL Bl-lpaJKeHH.CJI8,ll,Y]OlllHM 06paSOM ( B napaMeTpax qaCTHq-

HO ,rnBePTHPOBaHHOii CTpyKTYfG C,.._,11,,q,t.;.,IW/l,•O-,.,,J_JKe Ylll'~H BepORT

HOCTHl-lM xapaKTep paccMaTl)IIBaeMl-lX pacrrpe,n;eJieHH~IO/) : 

. . 'f :f (i) Pf. ') 
TJ.IHG. = Tz ttHB ~ fi . · J (4) 

. "J=i ) 

r.n;e .JI -ql1CJIO sarmcett B O,il.HOi1 !J}H3HqecKott sarrHCH. 

N 

Toce.= Trace.~ f(j) P(j) 
J=:f. 

(5) 

B rrpHBe,D;eHHllX i:PoPMYJiax rrpl!Hl!MaeTCR,qTo B paccMB.TpHBaeMWC CTPYK

Typax 11.MeeTCR f (j) ,n;oKyMeHTOB B CIIHCKe; COOTBeTCTBYllllleM j - My ,n;ec

KPHIITOpy; cJie,n;oBaTeJII,HO, 1·- n Clll!COK HMeeT .D;JIHHyf(j).Tor.n;a Bpewr, 

HeOOXO,llHMOe ,nJ.UI o6pa60TKH ,HaITPl!Mep,Bcex·ysJIOB B CilHCKe acooUHaTHB

HO-a.n;peCHOH CTPYKTYPH, paBHO j' (J) · 'T"z:occ. .3TO eCTL H cpe.D;Hee, 

H .MaKCHM8JibHOe BpeMR,He06XO,llHMO·e JVlR o6pa60TKH BCeX y3JIOB.KpoMe 

Toro, HMeeTCR B B:11.liY,qTO K8.llfJtM SarrHCL OXBaTUBaeT He 6om,me qeM o.nay 

<PllSHqecKyn e.n;HH:IIL\Y sarrHCH._ 

Ms rrpe,n;JioxeHHllX \POPMYJI BH,n;Ho,qTO Bl-l60p COOTBeTCTBYlllllHX .n;ec:icpHn

TOPOB sanpoca ocyuiecTBM8TCR Ha OCHOBe·: pacrrpe,n;eJieHM \IJYHKUHH P/Jl_ 

·6 

t. 

, 

8 pacrrpe.n;eJieHHe ,n;eCKPlllITOPOB HH\l!()pMa1]l!OHHoro MaCr.Hsa OIIHC~BaeTCR 

<PYHKl.1,11:eH :f(j).r,Jie,n;oBaTeJII,HO,.D;JIR MoieJIHpOBaHHR BXO,llHOro IJOTOKa sa

rrpOCOB !IOJII,SOBaTeJiefi H \POPMllPOBaHIDI 6rurKa ,llaHHl-lX Heo6XO,llHMO HMeTL 

MaTeMarnqecKoe Bupaxem,:e .IlJIR IPYHKUHff P/j)ll :f(j). 
Pac:icpoeM 6oJiee ITO,llp06HO WHSHqecKyn CYIUHOCTL 3TIDC <PYHKl.lHW.1M 3TO

ro HeOClXO,llHMO HaITOMHHTL,qTo 110,ll 6aHKOM .D;aHHl-lX 11IIG,H.nif,HHa'le roBOPR, 

110,ll !IOHRTHeM "HHQ}OPMaUHOHHOrO MaCCHB811 CHCTeM!l,6y.n,eM IIO,llµasyMeBaTL 

Ha6op sanHceR IIOHCKOBl-lX oopasoB .D;OKyMeHTOB,K&,llHH HS KOTOpl-lX xa

paKTePHSyeTCR HeKOTOPl-lM Ro.'!HqecTBOM ,n;eCKPRIITOpOB. 

,lyCTL oomee KQJIHqecTBO.,n;eCKPHilTOpOB B ,n;ecKpl!IITOPHOM CJIOBape 

paBHo N.J<o,n; KaJll,ll;Oro ,n;ecKpHrrTopa xapaKTemrnyeTCR HeKOTOPJ:.M q,1cJI0-

Bl-lM Hn,neKCOM j , r.n;e :f ~j ~ N . 
llycTL f(j)- aTo o6mee ~cJio cy,yqaeB,Kor,n;a J - n ,n;ecKp.1111Top H'c

rrom,ayercR ,ItJlS HH,n;eKCHPOBaHIDI B IIOHCKOBHX oopasax ~OKyMeHTOB(HHa

qe rOBOpR,3TO qaCTOTa xcnonL30BaHKH.D;aHHOro ,n;eCKPHIITOpa B pbaJraq

HW( .D;OKYMBHTax MaCCHBa). 

!lyCTb 5 - 8TO o6mE;_e ~CJIO c.nyqaeB ,B KOTOpl-lX BCe ~eCKjJl!IITOpl-l • 

BCTpe'laDTCR B paaJraqHl-lX .D;OKyMeHTax MaCCHBa. CJie~oBaTeJII,HO, 
N 

S== ~ .f(J). 
J:::I. 

,ua.HHM 4JOPMyJia xapaKTepHsyeT cyMMapHOe HCIIOJILSOBaHl!e .n;ecKpllllTO-

poB B pa3Jlll'lHl-lX .D;OKyMeHTax MaCCHBa H RBMeTCR,KaK yxe sa~eTll.llli, 

xapaKTepHCTHKOff CaMOrO MaCCHBa. 

B Ka'!eCTBe <PYHKUHH,xap8KTepH3ytlllleii sarrpocu IIOJlbSOBaTeJieH,MOJt

HO BHClpaTL P(j)- BepoRTHOCTL ~9ro, '!TO BHClprurHHti B :,anpoce ~ecKpHu

Top eCTI, 1·- H ~eCKPHIITOp. 

flyHKIJ]4Hf61H F(.1) MOryT 61-lTL H8HSB8CTHHMR HJIH oqeHL Tpy.n;HO, orrpe

~enaeMHIOI.BH.It 8THX WYHKUHR MOli:eT 38BHC8TL KaK OT KOHKpeTHOii Hfll!Jop

M!UJ]4H B Macmrae,TaK HOT MeTo,n;a HH,n;eRCHpOBruIHR 3TOii HH\VOPMauHJ! H 

T.Il. 
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]oaTOMY OC06Hii llHTepec rrpe.ncTaBJUieT paclJeT OT.ne.n&l!HX napaMeTPOB 

:v10.ne.nu np,1 pas.nlilJHb!X pacnpe.ne.ne11rurx .JJYHKll!tt f(J) H P(j) , R ·RX 

cpairnettlle C ,mpa'>leTpa.MM MOJl8Jm npR RCilOJI&30B8.HRR pea.m.11oro llH!,Op

MR:IHOl!HOro M8CCllBR ll pea.m.HHX sanpoCOB IlOJI&30BaTeJieit. Tor.ua MOJK.HO 

IlOKa3aI&,KaKOe pacnpe,n;eJieirne 3T.IIX qiyHKIU114 l!BJilleTCll ca.MHM 6JIH3-

KHM K pea.JI&HOJ.!Y 1 .II HCilOJ1&30BaT& no npll MO,JJ;eJinpoBamrn yKa.3a.H

HLIX crpyKTYP Ha BJ1q11CJIHTeJI&HOil 11anurne. 

TeopernqeCKll HO Kasa.Ho, 'ITO BOSMOJltHble pacnpe,ue.ne11HR f (J) 11 P(j) 

.ne;i{8.T B 06.naCTll,Oilpe,ueJIHeMOM paBHOMepHHM pacnpe,ueJieHHeM H pacnpe

.neJieHlleM uo 3aKOHy l.lllnwa191• Tor.na B03M0.11Ufl,l '18Tblpe CJIY'IM ll3MeHemm 

:Jjymm,v1ltf(j) u P(J). 
l . 1-'aBHo.v1ep11oe pacnpe,ne.ne11v1e npe.n;no.naraeT, 'ITO -i>YHKill!R paBHOMep110 

pacnpe,n;e.nem, R nocrol!HHH )!JIil Bcex j , T. e. 

N ·) S · p•I ') -' :f. JtJ =: N , 1J - N 

2.~yHKclMR HM8IOT pncnpe,neJie_HJie ITO 38KOHy I.{,m,j)a, T,e. 

s . 1. 
f(j)::: j{tm.N+f) > P(j)=j(l!mN+-J') 

il 3TOM c·Jtyqae ucrro.n&syeTc.11 ,popMYJia 1.J.RTh!)a c rrorrpaBKOM Lowe 19, II~ 

2.neCI, r = 0, 57'12 ll YIIOTpe6JI.!IeTC.!I B KRlJ8CTBe KOHCTa.HTli 3it.nepa. 

3.~yHKL\,mf(;)pacnpe.ne.neHa no sa1<011y U,m.pa, a P(j) HMeeT paB110-

2v1ep11oe pacupe,ne.neHHe,T.e. 

S' 
f(j) = j(lmN-4-d) , P(j)= j;,. . 

4.~yHKiill.H P(j) pacrrpe,neJieHa 110 38.KOHY U;.mJ,!a,a f(j) HMeeT paBHOMep

HOe pacrroe.ne.ne11ue,r.e. 

f{J)= % ') :i. 
P( j) =j{!mN+o) 
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0CHOBHl1e uapBMeTPH MO,IJ;e./lli ,ll;JI.!I MRCCRBa H3 3:GOO ll 10000 ,IJ;OKyMeHTOB 

ITOK838.HH B TadJIHuax 2,3.B TR6Jmue 4 ITOKa38HH 11apa11eTpH MO,IJ;e./lli pe

aJI&Horo MaCCHBa Hl:illCa.1131 
,ll;JI.!I 3200 H 10000 JlOKYM8HTOB.3KcnepHMeH

Tbl ITPOBO,ll;llJIRC& .UJUI ,IJ;BYX 3HalJel!llit B8.JIHlJHHH 30HH ,1rnpop,.m:rno1111oro Mac

CHBa: z = 7 qm3HlJeCKHX e,IJ;RHHU (PRU) H z = 140 '1Jll3RlJeCKHX 

e,ll;RHllU. 

B KalJeCTBe sarrpocoB llCITOJI&30BaJIRC& 300 pa3JIHlJHHX .necKpHnTopoa, 

reHepHpOBa.HHHX B COOTBSTCTBRH c paSJmlJHHMH CJIY'IMMH (I~ 4 ), a 

TB.KJ'.e IlaKeT peaJI&HHX 38IlpOCOB ITOJI&30BaTeJieli ( 300 sarrpocoB ).8arrpo

Cli 6HJIH npe,nCTaBJISHH B KOH'htlHKTHBHOR .J)OpMe. ~ Kruc.n;o;,1 ~arrpoce llMeJIOCI, 

B cpe,uaeM no TPH .necxpHnTopa. 

Ha pHC.I noxa3aHH rprup.llXH qiyHKQllHj(jJ~JIH peM1>Horo MaCCHDa H3 

~00 JlOKyMeHTOB ( WTPHXITYHKTRPHM JlllHH.fl ),JlJUI MaCCHBa H3 10000 .no

eyMeHTOB ~ rryHKTHpHM JlllHll.H ) ll C!IJ!OllIHOH JIHmrnA H30C'lpBJKeH rpfulJllK 

.PYHKL\HH UHnqia.Ha pHc.2 ITOK838.H!,1 rp8\!JHK pacupe.ne.nemrn .necKpllITTOPOB 

B peaJI&HOM sarrpo~e IlOJI&30B8TeJieH ( ITYHKTHPHM JIHHR.!I) H rp8;!JRK 

4JYHKUH14 UHrrqia. " 

tleo6xo.nHMo saMeTHTI>,lJTO ,nJIH ~o.neJ!llpoaaHHR pa3Jlll'IHHX pacrrpe,ne.ne

HRH(I ~ 4) HCilOJI&30B8.IIC.!I xopomo ll388CTHl,IH B TeopHH BepO.HTHOCTR Me

TO,U BOCilpOH3Be,nemu1 C06hlTHi1 C sa.na~HOli BepO.!ITHOCT&D.3TOT ',leTO,n 

cocTOHT B CJie,uy1JU1eM.Paso61,eM HHTepBa.n /0, I/ Ha N rro.n1rnTepBa.noB 

1):1 ,D2 -J)N .!Ip~uit KOHeu /i; HHTepaa.na 7{ BH'IHC.II.!IeTc.11 no qiopM,y.ne : 

t. 
F,_. = ~ P(j) 

J=:1 ' 
1.. 

P(j) = j/tnN+J') 
Jl,Jur K8lr,noro .noKJMeHTa Mo,neJmpyeMoro MaccHBa re11ep11pynTc.11 Nxc;ry

qafuwx TOlJeK / r.ne NK- cpe,uaee KOJIHlJeCTBO .neCKPRITTOpOB Ha ioKYMeHT/ 

c PaBHOMepHHM pacnpe,ueJieHHeM B HHTepaa.ne /0,I/.ECJIH CJIY'lattHM TOlJKa 
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Z(PRI.I) 

CH oMnao, 

CK OM4' 

Z30Mno,4 

'Z3o;y,4 

<'UC/lO 1!,ce.x 
3020/lo&MoB 

OM,O. 

'2: 3& OMno,o. 

Pf.~- i 
J - j/lmN+f) 

a... OMno,4 npi.t 

P(j}= Jf ~.N+J') 

'Z.3 3 OMnO,O. 

P(J)=_ft 

a.ol'(noA npu 

P(J)=-& 

Hz. 

s 
J(j): j(l/nN~J') 

V L., N-z. 
3200 13552 4,3 10000 

Ta6irnna 2 

V L 
9459 9,5 

,S = Nz. ~ == 28 800 S==NzNK = 90000 

7 :140 7 .140 

3,:f4 i,97 S,8~ -s', 2.8 

:i,52 0, 47 4',B :t.,9 

:f34' 7 4.17 2.i 

5-<,, -:1, 2 246 :t:l. 

20582, :129:12. 644'20 40373 

1 0,7 i;,t,, i,OS 

0, '3 0,3 0,2. 0,25 

0, 3 0,8 0,68 0,4'5 

0,09 0,3 0, .1 0, .i 
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f 

I 

~· 

I 
Z(PRU) 

Cl( OMnO,O. 

Cl(OMP, 

'Z.30Hno4 

7.3or-r,o. 

l/ucno .icex 
3020Ao81<ot 

OM,4 

'Z..3aoMnl/4 

P(j)-jf :,N+J') 

Oormo,4 • n,Pl.l 
P(.1- :I. # 

j - j(IJnN+J') 

'Z330Mno4 

P(j)=- t 
QOM/10,4 

npu P(j)=~ 

t 

A 
V 

N'l. 

:I .f(j)== N 

V L, 

Taom111a J 

Nz V L., 

3200 9!fi9 3 10000 .9897 g 

S=N-zNK= 28800 S'=NzN1<= 90000 

7 :f.1/0 7 :140 

3 2,S4' 8,9 7, {' 

2,8 z 8,8, f3 

.1..34' 7 ¥-:f.7 2:i 

88 4 353 .1.5 

2848.i. 2397,2, 89022, 74-S:IO 

1,1. 0,9 2,7 2/1' 

0.3 q3o 0. 3 q32 

t,24 :1., i 3,8 .3,6 

0, 4' 0, 4'4' 0, 4'2 q4'8 
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Tadmiua 4 

Pea.nbHhllt uaccirn IllillCA 

.Ni V L, Ni V L, 

'3200 2220 9 fOOOO 7780 ~1. 

S= NzNx= 2,8800 S=N-z.M,= 8985:t. 

Z(PRU) 7 il/0 7 ~{r_O 

CH 01'1'10.4, ~33 48 a.o3 3.9 

CKoM,4 {r. 4-6 0,8 S.S8 :t.. 37 

· 'Z3oMnOA ~"!52. ~s ~:iO 21.. 

'Z3 OMA 79 i.,2, 2-vS 6 

l./t1c.no .Gce:x: 
3a20.no61<0& 20000 i.2:iOO 82,SL/O 3:i.076 

OM.ti 

Z3a OMfl;,,0, o,o 1..2, -1.,S 0,9 

a..oMno,4 O,:l 0.2 O,:i8 o.23 
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-----------::-- // ~--------- ------/. -·-·------------
~ ~ ~ ~ -~ ~ ~ ~ ~ ~ ~ i ~ 

13 

c::> 



nona.n.aeT B i - ii ilO,IJ;IIHTP.OBaJI, Ctrl1TaeM' 'ITO B .naHHOM ,ll,OKyMeHTe BCTpe-
. . 

qaeTCR I. - ;.i ,neCKpHJJTOp. :1ocKOJ!hKy .n.mrna t.-ro 110)1,HHTepBaJia paB-

HHeTCR ~ - 0:-1, TO .llaHHM flPOi.\8.ll.YPa 11p1rnO.llllT /np.a ,s' o6pameHHfi 

K reHepaTopy CJiy'lailHblX 'IHCeJI/ K IlORBJieHHIO i-ro .necKp:mJTOpa B cpe.n

HeM P(1) • S PM, T. e. B ,llaHHOM cJiytrae no aa.KoHy UMmpa tracxoxa HC-

noJih30BaHHSJ ,ll8CltpHllTOpa llOJiytraeTCSJ paBH0.11 • (. ,_S • 
l 'PnN+f) 

f{J) 

Z~Or \ 

\ 

200L \ 

\ 
\ 

L6oi .\ 
\ 

.120L ' \ \ 
Bo L \ 

\ 
\ 

fo i \ 
'\. 

I ------

0 500 850 1500 2000 2.SOO 

PHc~2 
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H 

PacqeT CDe,llHero apeMeHH 80CTyna 8J!R llHB8PCHOH,aCCOUH8THBHO-a,n

peCHOH ll traCTR'IHO RHBepTRpOBaHH0.11 CTpYKTYP Ha OCHOBe 6attKa AaHHHX 

~Hl1Ca ( ll3 !0000 AOKyMeHTOB) Ha 8B~ CDC 65000. 

3HatreHllR OCHOBHHX nap~eTpOB MO,neJIH cae.neHH B Ta6JIHI.Jy 4.KpoMe 

yKa3amIWC naparileTpOB ,1UIR Bli'IBCJieHHR BpeMeHll .ll.OCTyna llCilOJ!h3YIOTCR H 

xaprutTepHCTHKH 8BM CDC, KOTOpHe no.npo6Ho OnHCaHH B pa6orax"~ • 121• r, 

IIOMOII!I,IO ST.HX xaprutTepRCTHIC BH'IBCJIRIOTCR BeJilltrHHH_ 7z HH&' 'lio« T.z: ,T.z• 
• . I ' I .,! 

B CBSJ3H C 3TllM He06XO,ll,llMO HM8Tb B BR.llY,trTO ,IJ,JISI trTeHHSI C MarHH-

THOro ,ll,PICKa ll:H'!JOPMB.UPlll B8JIHtrHHOlt B O,ll,HY (pR3HtreCKYD e.nmi.1my aanH

cn 11 cpe,naeu sarpatrHBaerc11 apeMSJ ln +{t
0

• CJie)lOBaTeJihHO,,IJ,JISJ trTe

HHSJ HH4JOPM8.UHH B C8MI, (pH3HtreCKHX 8,ll,UHllU (T.e.7PRU)ueo6xo.1urno Bpe

MSJ °7; = tn +ft/ta, r.nei,,=75Mc,fo =25MC. Cne;rr.oBaT8JlhHO, 7; =I,J ( tll + l to). 

.ll,Jm trTeHHR HHq)OPMauHll BeJIHtrHHO.I! B 140 ll)li31ltrecKHX e.nllHll;~ :c;amica 

He06XO.ll.HMO T,l(O = 6,?{tn+fto).&JJiee no,npOOHO MeTOJJ.llKa pac'leTa Bpe

MeHH .ll.OCTyna OllRCaHa B pa6oTe1121 .Ne00XO,llHMO sa~eTllTh,trTO BpeMR 

~OCTyna B .nayxypoaaeao.11 traCTH'IHO HHBepTHPOBaHHOR CTpyKType pacctrHTa

HO ,1UIR aeJI.1PmH •soa Z= ?PRU R Z = I4UPRll. 

"" 'T'uH& . .nJIR sanpoca, cocroRl!lero H3 URTH .necKpllnTopoB, MOJKHO pactm-

TaTh no wopMyJie { I ) • .ll,Jm sToro,ecJ!ll Ha ycJIOBHH.11 HOMep .noKYMeHTa 

yxoJJ;J.T B cpe,nHeM .naa cJioaa C1JC, TO qiopMyJIB. (I) npeoapaayerc11 B '!JOP-

MYJTY ( Ia ) ,r.ne . · 

.a. 2L, ) t 5.t .-,. SL -+ 
Tt/H~. = 5/tn + 2 to+ 4'19 to = S n + 2 o 22-1/ '-0 , 

np11 tn=- 75 uc, t 0 = 25 MC, L •II ~H&.= 5,1.(in+'i, ta). 
B ,naHHOM cizyqae,C~llTaeTCR,~TO K K8JK,ll0MY ~ecKpllllTOPY B cpe,nHeM OTHO

CHTCH L., .l{OKYM8HTOB. 

Ha ,naHHOro npllMepa BH.l(HO, trTO BpeMR .l{OCTyna B llHBepCHOM uacCHBe aa

JHCHt xax OT cpe,naelt ,ll,JIHHH CllHCKa, Tait H, B e~e ClOJibmeR CTeneHH, 

or qHCna llOJIOXHt8JlbHHX ,necxpHllTOpOB 3anpoca. 
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T acc. mm1cAAeTCH rIO -lJOPMYJie (2) • .lIJIH Macc1rna HS IOOOO JJ:OKJM8HTOB 

L = 11 ( CM, TadJI.4). TTp:a pactJeTe lzaec_rrpmmMaeTCH, trTO BP.JIHtJHHa y;
Jia He ripeBOCXO,!Ul.T O,ll;HOtt ~H3HtJ8CKOR 8,ll;HHHI.lH 3aJIHCH.Tor,11;a 

TzQ::, tn·1Jfo LI. Toce.= .i:1 ( tn-1-f t 0 ). 

tts .nattHoro npa~epa BH.nHO,trTO cpe,nHee BpeMH odpadoTrui accorw:aTHBHO-

a,n;pecttoro MaCCHBa 3aBHCHT npel!(,Ile BCero OT cpe.n;HeH .JJ;JIRHH CilHCKa. 

T0g_y~):oJKHo pacctrnran rro ~opuyJie (3).Ilpni;.4 =I,3 (tn+ j t0 ) 

:a Tz.~ =6,?(t,,~Jt'4 = 2,61.Tor.na t .. : 9,5{ir,-+2.i."4\ . 
,_ ,;, DHA "":1-"YP· ., 

EcJIH orle 30HH HM81!JT O,!Ul.HaKOBYRl BeJIHtJHHY B CeMI, t!JH3Htf8CKHX e,!Ul.HHI.l, 

TO 7aB!JX.!JP: S-,58 · 1.,3/tn +f to) + O,f8 ·8,03·1,3(tn-1--J.-t.o)= 

. = 9J(in+-fto). 
.UaHHblH upm,1ep !IOKa3blBaeT, 'lTO, BWhipM COOTB8TCTBYDI!HM odpa30M 

napaMeTphl 'tJBCTH'tJHO HHBepTHpOBaHHOH CTPYKTYPhl,MOlKHO YJIY'!llill.Tl> cpe.n;Hee 

BpeMJI IIOHCKa B 3TOlf CTPYKType. 

Blrno)U,I • 

I.tla OCHOBe IlOJiytJeHHblX pe3yJII,TaTOB MOlKHO YTBepllU{aTl>,'tJTO CaW:lM OJIH3-

Kl1M K peMbHOMY pacnpe.n;eJieHHIJ JIBJIHeTCH pacrrpe.n;eJieHHe. ~YHKI.lHR -J (j)H .er;) 

rro sru<oHy il,in<j)a. 

2 .11CIJOJII,3YH -t!OPMYJibl ( 1-8) H napa"..18TPhl npe,l!,JIOJK8HHOH Mo.n;eJIH ,MOlKHO pac

C'lHTaTl> cpe.n;Hee Bp8MH ,11;ocryna B yKa3aHHIIX CTpyxxypax.TeM Calllil{ ,ll;JIH 

KOHKpeTHOH ill!C M0.li{lf0 BbldpaTl> CaMJD IIO,!lXO.ItffiDYJJ CTPYKTYPY• 

3 • .llaHHaH MO.JJ;8JII, .n;aeT B03MOJKHOCTI, cy.n;HTI, 06 ajll)eKTHBHOCTH paspadaTblBae

MOH 1-mc Ha KOHi{peTHOH SB.Ii B 3aBHCHMOCTH OT xapru<Tepa j(J) H P(j). 
CJie.n;oBaTeJil>HO,Ha .JJ;aHHOH 3BM MOJKHO IIOCTpOHTl> HI!~ B cpe.n;HeM .JJ;OCTaTOtf-

HO 3~8KTJrnHyD )l)UI paaJIH'tJHOro po.n;a C!a.HKOB ,ll;aHHIIX npH yCJIOBHH,'lTO 

BC8 OHH HM8DT O,ll;HHaKOBUR 3aKOH pacnpe,11;eJienna. 

4.0UHCfil!HaH MO.JJ;8]Il, .n;aeT B03MOlKHOCTl, BHC!HpaTJ, napBMeTPU paCCMO

Tfl8HHUX CTP.YKTYP B 3aBHCHMOCTH OT KOHKpeTHOH 3BM H npHpo.n;u ClaHKa 

.JJ;aHHUX, 
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