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ApHBYIIOB iloilo PIO - 10699 

MeroauKa onrHMH38UHH speMeHH nocryna npu o6pa6orKe 
6onblliHX M8CCHBOB B HH¢0pM8llHOHHD-TIOHCKOBOH CHCTeMe 

PaccMarpusaercg MeronuKa OTITHMH38UHH speMeHH nocryrra npu pa6ore 
60nhWHX HH¢opM8UHOHHO-ITOHCKOBbiX CHCTeM. npennonaraeTCB, "!TO HHQop

M8UHOHHbiH Maccus pacrrono.tKeH ua ycrpollcrsax rrpBMoro nocryna runa 
MBrHHTHbiX llHCKOB. 0co6oe BHHMBHHe o6pawaeTC51 H8 H:CTIOnb30B8HHe 

rrpuuuuna ceneKTHBHoro qreHHB ronbKO rex 3anucell, B KOTOpbiX uasepH~Ka 

MOf'yT HaXO!lHTbCSI penesaHTHb!e Ll.OKyMeHTbi. 

noapofiHO paCCMOTpeHbl MeTO!lhf MHHHMH38UHH R: OTITHMR:38UHH BpeMeHH 

OTBeTa B nocne.aosarenbHbfX R: TipOH3BOJlbHbiX Opf'aHH38UH~X HH$OpM8UHOH

HbiX MBCCHBOB. npe!lJlO)KeHbf MaTeMBTI.PieCKHe Bbipa)KeHH~, TI03BOJISI10lilHe 

OTITHMH3Hp0B8Tb speM51 .OOCTyTia TipH TIOHCKe ,UOKyMeHTOB. 

Pa6ora Bbmonaeaa B fla6oparopHH BhrqHcnuTeJibHoii reXHHKH 

u asroMarHaauHH OHJU1. 

fipenpRHT 061oellJIHeHHOrO RHCTRTYT& •JlepRWX RCCneJlOB&BBli o .Ay6H& 1977 

Arnaudov Do PIO - 10699 
An Optimization Method of the Access Time 
during the Retrieval of Large Files in an 
Information Retrieval System 

A method for optimizing the access time is discussed 
It is of great importance when the file is large and 
it is situated on a direct access device. A special 
attention is paid to the principle of selection of only 
those buckets, where relevant documents may be situated 
In more detail are described the methods referring to 
the minimization and optimization of a response time in 
sequential and direct organizations of files. Some 
mathematical expressions are derived, which help to op
timize the access time during the retrieval of the 
documents. 

The investigation has been performed at the 
Laboratory of Computing Techniques and Automation, JINR 
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ilpH padote HH¢0pMa~HOHHO-ITOHCKOBHX CHCTeM, OC069HHO rrpH pe

W9HHH 3KOHOMH49CKHX H yrrpasneH49CKHX 3~aq, B03MOXHH CnyqaH, KOr

~a IOnbKO HedonbWOe KOnnqeCTBO CBe~eHH~ H3 orpOMHOrO MaCCHBa 

peneBaHTHO ~aHHOMy 3arrpocy. EORbWO~ Od~eM HH~OpM~HH B 3IHX cny

qaax o6pa6atHBaetca srryctyD B rrpo~ecce peweHna 3~aqn. ll CBH3H 

C 3THM He06XO~HMO 3aMeiHTb, 4TO Bp9MH OTB9Ta B HH~OpM~HOHHO

TIOHCKOBOH CHCT9Me, Tipe~e BCero, 3aBHCHT OT BpeMeHH ~OCTyrra 

K HH¢0pM~HH, pacnonoxeHHOM Ha BH9WHHX HOCHtenax. 

MoxHo yKa3atb qetupe B03MOEHOCTH yMeHbWeHna BpeMeHn ~octyna. 

I. YBenH49HHe CKopoctl1 tpaHCMHCCHH (rjli13H4eCKH, arrrrapatypHo / 1( 

2o YBenH49HH9 HH~OpM~I10HHOro CO~epEaHHH KBX~OrO CHMBO-

na (nornqeCKH)/2,31. 
J. CeneKTHBHOe 4T9HH9 TOnbKO T9X 3aTIHCeM, B KOTOpHX HaBepHH

Ka MOryT HaxO~HTbCH peneBaHTHHe ~OKyMeHTH/4/. 
4. CeneKTHBHOe 4TeHH9 IORbKO teX 4aCteH 3aTIHCH, KOTOpUe 

He06XO~HUU ~na ~eHCTBHT9RbHO~ OdpadOTKH/5/. 
B 3TO~ padote npe~naraetCH MeTO~HKa OITTHMH3~HH Bp9M9HH 

~OCTyna, OCHOBaHHaH Ha peaRH3~HH rrocne~HHX ~BYX B03.MOliCHOCieJ.i. 

B padotax/6 , 7/ uu paccuotpenn ueto~u ~octyna npH padote 

HH~OpM~HOHHO-ITOHCKOBUX CHCT9Mj Ha HX OCHOBe pa3pa6otanH H9KO

TOpyD KnaCCM~HK~HOHHYD cxeuy opraHH3~HH MRCCHBOB. B 3TOH 

CX9M9 HH~OpM~HOHHU9 MaCCHBH, B CaMOM KpyrrHOM nnaue, ITO~pa3~e

BHDTCH Ha MaCCHBH C nocne~OBatenbHHM H npOH3BOnbHHM ~OCTyiTOM. 
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llpH IIOCJiel(OB8TeJibHO~ opraHH31l.Illll1 HH<lJopMBI.nm OOlfCIHO BeCb 
M8CCHB 4~TaeTCR B orrepaTHBHYD IIaMRTb 3BM,H BpeMR l(OCTyrra RBnaeTCR 
BospacTarome~ ~HHe~on ~YHKUHe~ oomero KO~H~ecTBa 1\BHHHX, rrepel(a
BaeMHX B orrepaTHBHYD IlaMRTb. ~ KOHKpeHTHOCTH B HaHOXeHKH Oyl(eM 
HMeTb B BH~Y IIO~CKOBHtt MaCCHB,"co~epzateRbHYD" HH~OpMauHD KOTOpOrO 

HecyT rpyrriiH l(eCKpHITTOpOB, WoPMHPYDmRX ITOHCKOBHe 00pa3H 1\0KYMeH
TOB /B/. B l\8HHOM c~y~ae pe~b ITO~l(eT 0 BpeMeHH l(OCTYIT8 ITpH ITOHC
Ke B noc~euoBaTe~I>HOM MaccHBe ITO rpyiTITe K~~eft, T.e. ITO Ha6opy 
uecKpHITTopoB. 

C ~aBHHX nop H3BeCTeH IlpHH~HII, IIO KOTOpOMy npOCTHM CITOC060M . 

npOH3BO~RT HeKOTOpoe YITOpRl\O~eHHe M8CCHB8: KOrua K8KM-HHOY.Itl> 
38IIHCb ycneWHO Ha~l(eHa, OHa CT8HOBHTCR B Ha~ane M8CCHB8. 3TO Me
TO~ "caMoopraHHsyiOmerocR" MaccHBa. OH ITpaKTH~ecKH osHa~aeT, 

~TO ~aCTO HCITOJlb3YeMHe 38ITHCH HMei!Jl' TeHl(eHURD H8XO.l\HTbCR B Ha~a

ne M8CCHB8. EcJIH, H8ITpHMep, JV 38ITHCeft BCTpe~ai!Jl'CR COOTBeTCTBeH-

HO c BepoRTHOCTRMH <: Pt , p2 , ... , p"' > H ecnz pacrro-
noXHTI> HX TaK, ~TO 38IIHCb C CaMOI OOJibillOI BepoRTHOCTbD Oyl(eT 
rrepBon, c 6nHxanwen :ueHbwen BepoRTHOCTI>D- BTopol H T.l\., 

TO cpeuHee ~HCJIO CpaBHeHHn, KOTopoe HJXHO IlpoBeCTH, ~TOOH HSftTH 
l(8HHYIO 38IIHCb,p8BHO: 

.J.. ~ P,:PJ· 
C=:e + ~ . p._-4-PJ 

-i~c. .cj!:N 

(donee no~po6Ho CM.IBI). 

i +.~ fr&.. t.,J p~, +Pj 

EcJIH 3TH BepoRTHOCTH HMeDT pacnpeue~eHHe no saKoHy URn~, 
TO ITO~y~ CRel\YIOillYIO OUeHKy npe~eHH ITOHCK8 B IIOCRe~OBaTSRbHOM 
JaMoopraHHSYIOilleMCR MaccHBe: 

i. ~ {K/i){K/J) =.:!.. + K L i:.. :::. 
C := "\ + L., (K/i.) +(K/j) 2. i' i ·~N :J 

,;:;, 0 • ·1 
t~tt.,j~N 

,..,_ - 2N/lf:1!2 N r~e 
J 

Pt = K/i. ' P.z = K/Z -pN = K/N . 

3.ueci> f( - KOS~UHeHT <PoPMYJill lbm~Pa. lloJIY"!eHHble rrpaKTH
~ecKHe pesyJibT8TH /S OOK83biBaiOT, ~TO CaMOOpraHHSyvmHiCR IlOCJie-
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.l\OB8TeJibmrlt M8CCHB pa6oTaeT JIY'lllle, ~eM IlOK83biB8.10'l' Bbi~C..1eJDILH, 

T.K. IlOCJie_l(OB8TeJibHble IlOHCIUl B M8CCHBe RBJl.IIIOTCR He38BHCHMbiMH. 
Oco6oe SHa~eHHe RMeeT npHMeHeHHe MeTol(a caMOopraHHsy~erocR 

M8CCHBa .1\JlR MHHHMH38UHH BpeMeHH l\OCTYI18, KOrl(a CaM M8CCHB UOCTU
TO~O 60Jil>IIIOI, ero 38IlHCH HMellT nepeMeHHYD ~HY, H OH pacnOJio
XeH Ha MarHHTHOI JieHTe. 

IJycn L.,i - ~JIHHa sanHCH Ri , JI nycn p,· JIBJIJWTCR 
BepoRTHOCTbD TOro, ~TO 3Ta 38IlHCb H8ll(eHa. ilepeMeHHOe BpeMR 
l\OCTyna B T8KOM MSCCHBe 6yl(eT rrpROMSHTeJibHO nponopQROHaJibHO 
3H8~eHXD, IlOJI~SeMOMY H3 l\8HHOrO BblpaEeHRR: 

p~,l, +P2. (l~,+l2 ) + ... + PN ll1+L.2 + ... +L"') (t') 

(Kor.n;a L.~,:L.8 = ... lN=:I.., T.e. Bee l\JlRHll on;RHaKOBbl, no.ny~aeM 
p~, + 2 Pa _,. ... ..,. Jll PN ) • Jior11~ecKR Bbl~eKaeT, ~To JIY'lllle pacno
JIODTI> caMble BbiCOKOBepomHble saiTHcH B Ha~ane MII. Ho B HeKOTOpbiX 
c~anx stor :uero~ He onpan~HBaet ce6R. 
~ JL1IJIIlCTp~ paCCMOTPHM CJie~ IlpHMep. 

TOJII>KO .n;Be saiTHcl! A • B. llycTI> A B .1\Ba pasa 6o.Jiee 
B, HO B ~eTblpe pasa .l\JIIIHHee. G.IIe.l(OB8TeJII>HO, HMeeM 

PA = f ; L,R = ~ ; Ps = f ; Ls = d. . 

Ha JieHTe HMeeM 
BepORTHa, ~eM 

N=2.; 

EcJIH Mbl nocTaBHM A nepBol H8 JieHTe, CJiel\YR JIOrH~ecKOMY np:a:H
u.ny, Cpen;Hee BpeMH .D;OCTYI18 B TBKOM M8CCKBe 6yl(eT: 

C - 2. /, -'.. .:i::.. r- - ..J.:!:.. ' 
-y·y...-3·~- 3. 

ECJIH no:ueHReM A H B :uecta.MH,noJlyl!HM f · i. -+ i · S = 4_i . 
0IITH:UaJibHOe paCIIOJIOXeHHe 3MHCeR ilOCJiel(OB8TeJibHOrO MBCOiQi 

HB MH onpeD;eJJ.fleM CJiel\Yil!IIHM OOpaSOM, HCilOJII>SYR TeopeMJ KHyTa 9 • 
IJycTL L.,i - npoHSBOJII>HaJI l\JIHH8 i. -oA saiTHcR, a f'~· -

Bepo.FITHOCTI> Bb160pKH 3TOI sanHCB. 
Torna nocne~oBarenLHOCTL saiTHcel B MaCCHBe nonyqaetcH 

KaK B (!
1

) H RBnRetCR ontH:uanLHon, eCJIH All,>,P~IL.a"?:.flt/L.N. 
3TO OSHa~aeT, ~TO H8 OCHOBe CaMOOpraHHSJDmerOCR MSCCHBa C HC

IIORb30BaHHe:U teope:Ubl KHyra MOXHO OllTHMH3HpOBaTb Bpe:UH ~OCtyna npH 
llOCJie.D;OB8TeJibHOM llOHCKe 110 rpYnue ~eft, ~0 l(8eT BOSMOJEHOCTI> 
ocy~ecTBITI> 6ucTpym Bbi60pKJ nocne~oBateJILHbiX saiTHcel B npouecce 
IlpoCMOTpa. 3TO npeJIMYllleCTBO OC06eHHO xapaKTepHO IlpH rpyrrllOBOM 
peKRMe o6pa60TKH 38IlpocOB, IlOCKOJlbKY OTBeTbl H8 BCD rpynny sanpo-

5 



COB MOryT 6b!T:b no.rry"!eHbl 38 O.!UIH npoCMOTp M8CC.IIB8. KpoMe TOrO, 
eCJI.II nOIWK npoH3BO ll;HTCR no KJIIO"laM pa3JII'I"!Hb!X TI'InOB, Hanpi'IMep 
no npen;MeTHOMY Hn;eHTHcPHKSTOpy, ron;y ny6Jli'IK8IUUI, qJaMMID'I SBTOpa, 
.113IJ;8Hm0 .II T.n;., TO nocJieD;OBaTeJI:bHSR opr8HI'I3au;HR MSCCHBa 'ISOTO 
HBJIReTCR en;HHCTBeHHO! npaKTH"leCKH peaJII>HO:!!: CXeMOI, nOCKOJII>KY 
06bi"!HO He npen;cTaBJIReTCR B03MO~Hb!M Xp8HHT:b MHOrO~CJieHHble KOITID'I 
w,acCHBa, yn;oBJieTBOPRIOI!IHe pa3.1lli"!HbiM l!teJiaeMbiM cnoco68M ynop.lln;O'!e
HHR. C n;pyroH CTOpoHbl, BpeMH OTBeTa HS aanpocbl llp.ll nOHCKC B noc
JieD;OBSTeJI:bHOM MSCCHBe HeH36e~O 60JI:bme, TSK KSK n;JIR HSXOl!tll;eHI'IR 
K8KOH-JIH60 HHqopMamm 06bi"!HO Tpe6yeTCR npOCMOTp BCero MSCCHBa. 
EcJiu aamicH pacnOJiol!teHH Ha ycTpoi!:cTBe c ITp.llMb!M n;ocTynoM, TO an; eel> 
B03MOJKHO YCl<OpeHHe npouecca 38 C"leT ll;BOK'IHOrO MeTOD;a nOHCKa. 

Ho 38TO 3TH ll;OCTOI'IHCTBa nocJieD;OBSTeJibHOfi opr8HI'I38UID'I OK83bi
B8DTCH He~OCTaTO'lHO XOpOWHMH, KOr~a IIOHCK npOH3BO~HTCH ITO O~HOyY 

KJIID'ly, a 38IIHCH ynopHD;O'!eHbl no n;pyrOMY KJID"ly. 
06HoBJieHHe TOJKe n;ocTaTO'!HO Tpyn;Ho, oco6eHHO Korn;a aaiiHcH 

HMeroT nepeMeHHYD ~HHY· B aTOM CJIY'!ae o6HOBJieHI'Ie 6JIOKHPOBaHHHX 
3aiiHCe~, KOTOpue OIIHCaHH C HeKOTOp~ ~OpMaTOM, B03MOl!tHO TORbKO 
nyTeM nepenHCb!BaHHH scero dJIOKa (ocodeHHO 3TO OTHOCHTCH K 3aiiH
CHM Ha yCTpOitCTBe C HenpHMHM ~OCTYIIOM, HaiipHMep Ha MarHHTHO~ ReH

Te). IIepenHCHBaHHe 3aiiHCe~ np» nocne~osaTenHoi1 opraHH3a.IUUI oduq
HO np0.113BO~HTCH C O~Horo MaCCHBa Ha ~pyro~. il03TOMy He3KOHOMH'lHO 
06HOBJI.IlT:b O,li.IIHO'lHHe 38IIHCH B nocJie.!(OB8TeJI:bHOM MaCCHBe, 06U'IHO 

aTo n;e;raeTCR D;JIH naKeTa aanRce:!!:. KpoMe Taro, TPYU:HO BblnOJIHHeTcR 
!(o6aBJieHHe HOBHX 38ITRCe:!!: HJIH HCK~"leHI'Ie CTapHX. 

HaiiiH HCCJie.!(OBaHJI.ll noKa3aJIH 6•? •8/, 'ITO n;JIR opraHI'I3au;HR 

HHqopMaUHR B flOHCKOBO:!!: CI'ICTeMe OC060e 3H8'!eHI'Ie HMeeT npi'IMeHeHI'Ie 
MaccHBOB c npoH3BOJII>HbiM .n;ocTynoM. IIoaTOMY aRTYaJII>HbiM RBn.lleTCR 
npouecc OIITIIMH38~ BpeMeHI'I !(OCTyna B IIO.!(OdHbiX CTPJKTypax. 

B pa6oTe I 4 MH paccMoTpeJIH MeTo.n:>my coan:aHI'IR MHoroypoBHe

BO:!!: an;anTHPYDme:!!:cR HHqopMauKOHHO:!!: CTPYKTYPb! MaccHBOB. 3Ta MeTo
n;HKa n;aeT B03MOl!tHOCTb nyTeM R3MeHeH.HH U:BYX napaMeTpoB CTPYKTYpH: 
BeJIH"'HHbl cerMeHTa (30Hbl) l'I ~CJia ypoBHe:!!: HepapXID'I - MHHRMH3Hp0-
BaT:b BpeMR !(OCTYIT8 K H~pMaUHH, paCITOJIOl!teHHO:!!: Ha MSrHI'ITHHX 
ll;HCKaX. B OCHOBe 3TOrO MeTo.n:a JieJIUIT npHHUHn noCJie!(OBaTeJII>HOrO 
pacKpHTl'IH KpHTepHH CMHCJIOBOrO COOTBeTCTBHR /IO/, 'ITO !(aeT B03-

MOl!tHOCTb CeJieKTl'IBHO 'lHT8Tb TOJI:bKO Te 3aiiRCH,B KOTOpb!X HMeeTCH 
BepoRTHOCTb HSXOl!t!(eHHH peJieBaHTHHX aanpocy D;OKJMeHTOB. 3~eCb HS 
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npBMepe _n;ByxypoBHeBo:!!: H~pMSUHOHHo:!!: CTPYKTYPb! paccMOTpHM crroco6 
OUTHMH3auKH BpeMeHI'I !(OCTyna 38 C'!eT yiiROTHeHHH Y3JIOBHX Clll'ICKOB 
H~pMSUHOHHOro M8CCHB8. Bupal!teH.He (I) .!(aeT B03MOl!tHOCT:b pacc~
T8Tb BpeM.Il .ll;OCTyna K HH®0PMs;4i B "!HCJIOBOM MSCCHBe npR ,n;Byx-
ypoBHeBO:!!: CTpyxType M8CCHB8 (CM. p.IIC.I) : 

Talgzgp. = CH tJHII, Tz1 + OoHn411, C JC olfn44 'Tz.a. . (I) 
3.!(eCb CK OHA nOK83blB8eT cpen:Hee KOJIK'IeCTBO 30H Ha .D;eCKpiDITOp 
BO BTOpoit "!SCTI! MSCCHBa OM,ll ( CM • pl'IC. I), a CK tUtnoA JK83HBaeT 
HS cpen;Hee KOJli'I"!eCTBO 30H Ha !(eCKpiDITOp B OCHOBHOM nOHCKOB~ 
MaccHBe OMIID.ll (o cerueHTartHH MaCCHBOB 6onee non:po6Ho eM. 4•8/} 
BeJIH'!JIHH Tzc. l'I 7'za, Y'!I!TblBSroT BpeM.Il HSXOl!tD;eHI'IR UHJIHHD;pa D;J!CKO
BOrO YCTpoiCTBS, BpeMH 060poTa H BpeMR TpaHCMHCCHJ!. Koa~eHT 
a DltnQ,/1, Y'li!THBaeT OTHOilleHI'Ie cpen;Hero KOJli'I"leCTB8 06mHX 30H 

aanpoca K CK DHnD,/1, • 

,llByxypoBHeBa.ll HH®GPMSUHOHHM cTpJKTypa (KaK B.IID;HO H3 pHc.I) 
npen:nonaraeT CerMeHTH38~ J3JIOBHX Clll'ICKOB UOHCKOBOro MSCCHBS 
OMIIO.ll B rrpe.n:enax n;aHHOli aoHH. Bee aaronoBKH aTHX CUHCKOB co6paHH 
B 30H8X ynpaBJIRDmel '!SCTH "ll''CJIOBOrO MSCCHBa, T.e. B MSCCHBe 
orvm. 0TCIJ!(8 B.H,n;HO • "lTO "ll''CJIO 30H MSCCHBa OMIIO.ll paBHO "'HCJIY aa

rOJIOBKOB MaccHBa OM,ll. Tor.n:a 

eli OMnOA = ~CJIO BC!X aaroJIOBKOB (2) 

r.n:e V - "ll''CJIC' BCeX p83Jlll'!HHX .D;eCKPll:UTOpoB. 
KpoMe TOrO,HYaHO OTMeTHTb, 'ITO ~CJIO BCeX aarOJIOBKOB MeRbme o6-
mero ~CJia Bcex aJieMeHTOB MaccHBa OMIIO.ll, T.K. npe_n;nonareTCR, "<ITO 
B JMOBHX CIII'ICKSX HMeeTC.Il 60Jiee O.n;Horo tJJieHa (B xy!(llleM CJIY'!Se, 
eCJill B Clll'ICKSX HMeeTCR no O.!(HOMY tJJieHY, "ll''CJIO BCeX aarOJIOBKOB 
6yn;eT paBHO "ll''CJIY aneMeHTOB MSCCHBa OMIIO.Il). Tor.n;a 

~ OHnD,JJ, = 1<, · 'IJICJIO Be ex MeMeHTOB OWIOJl 
v 

(3) 

B ®o.PMYne (3) Ht RBn.lleTcR Roa(f$iUHeHToM "BcrpeqaeuocTH" 1r1 csaaaH 

c '!J!CJIOM aaroJIOBKOB B orvm. HCHO. '!TO H f. ~ i. . Ha ®GPMYJIH (2. 3) 
Bllii;HO, 'ITO "!eM MeRbme K 1. , TeM MeHI>me '!J!CJIO aarOJIOBKOB B Mac-

one OM.ll, COOTBeTCTBeHHO MeHI>me C I( DI'CQ l'I C H OlinDA 11 
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B pesy~bTaTe STOro TeM MeHbme BpeMR UOCTyrra. 3KcrrepHMeHT~bHHe HC

C~en;oBaHJI.H, rrpcmeuemrue H&m Ha ocHOBe 6asKa ualiHW( HIDICa, 
ITOKa3HBaiDT,~TO 1ft 3aBHCHT He OT ~HH MSCCHBa, a T~bKO OT Be

JIR~HH 30HH. :3KCITepHMeHTaJ1bHO RCC~e.D;OBaHH MaCC.HBH R3 3000,I0000 
H 30000 n;OKJl.'eHTOB c pa3~~HHMH Be~RHaM.H soH. Pesy~bTaTH cBe

n;eHN B Tad~HDY I. 
Ta6mma I. 

(;.:l I,I I,I I,I2 I,I9 I,24 I,32 

K:~. 0,9 0,9 0,89 0,84 0,8 0,75 

Got I,42 I,63 I,7I I,78 2,00 2,32 

Kt 0,7 0,67 0,64 0,56 0,5 0,43 

Z (B qlR3R- 7 IO I4 35 70 I40 
i'JecKRX en:r-
~ax) 

3n;ecb BeJIH~HHa soHH Z rrpen;cTaMeHa B PRU , T.e. B g)Ra~eCKRX 

eD;HHHL\ax :3aiTHCH .!J;JIJI WR3H~ecRoro ycTpo:l!cTBa 84I 3BM cnc-6500. 
06paTH8R Be~H~HHa 1.fK1 = (;:t Ha3HBaeTCR KOS~UIIeHTOM "CBH-

3UHHOCTH"H 0603Ha~aeT cpen;Hee ~RC~O ~eHOB B CITRCKe D;aHHOrO n;eCK

pHITTOpa B onpe;teneaaoi1 30He MaCCHBa OMIIO.U. 

ITo aHa.norHI'I c K t BBOD;RTCR eme H ROS~RL\ReHT K2 . Torn;a 

CH OftfA-
~~· ~C~O BCeX 3SrO~OBKOB 

v (4) 

JIOCRO~bRY MSCCHB 0Mn TOXe cerMeHTHpOBaH ITO 30HaM, TO }(a CBR3SH 

C TOH ~aCTbiD S~eMeHTOB MSCCKBa OMn, ITp.l'lHS~eJitaU1HX USHHO:I! 30He, 

I{QTOpaR RMReTCR rrpeUCTSBHTe~eM pa3~~HHX ,~~;eCKpHITTOpHbiX sarO~OB-

1\0B. 

B ,D;aHHOM My~ae /<2. ~ 1.. • 06paTHH:I! KOS\MilmHeHT 

G .2 : 1./ K 2.. JKa3HBaeT Ha ~Hc~o saro~oBKOB o.uHoro .1'! Toro 

xe uecKpHITTopa B n;aHHO:I! 30He or..m. Kos~RL\ReHTH K.2 .1'! C:~. .!J;JIJI 

MaccHBa MHHCa rroRasaHH B TadAKue I. 
Borrpoc OITTHMH38L\HH BpeMeH.I'l !J;OCTyna B n;aHHOH CTpJRType MOXeT 

6HTb pemeH, ec~H 6YuYT JMeHbmeHH HOI$PRUIIeHTH K:~. R K a. , cooT

BeTCTBeHHo yBe~H~eHH HOS~HU.I'leHTH b-t , G2. • :3Toro Moxao 

!J;OCTH~ Ha OCHOBe YllllOTHeHRR n;ecRpHITTOpHHX CITHCROB B ITO.I'ICROBOM 

MaCCHBe 01~0~. oTO ynHOTHeHHe, KOHe~HO,He rrpHBen;eT K TOMY, ~TO 
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ITORCKOBaR CRCTeMa 6yneT OTB9~8Tb HB 3arrpOCH C Orrpe~e~eHHOI KOM6H
Haunel necKpRITTOpoB 6o~ee a~eKTHBHHM o6pasoM, ~eM Ha sanpocu c 
nD60H ~pyrOH KOM6HH~eH. B ~aHHOM cnyqae nD6aH KOM6HH~H 
~eCKpKITTOpOB B 3arrpoce HBnHeTCH paBHOBepOHTHOCTHOH, H rrOKCK 
0ITTHMH3HpyeTCH, ITOCKOnLKY OH OCHOBaH Ha rrpOK3BOnLHOH B3aHMOCBH3H 
necKpRITTOpoB B sarrpoce. TaKKM o6pasoM, npn HeKoTopoA, nocTaTo~o 
60~bill0~ CTerreHR YDAOTHeHRH BpeMR nocTyrra B nepapXK~eCKOI CTpJK
Type MO~O .n~aTb M9Hbille, ~eM BpeM.R: nocTyrra B KHBepcHOI CTPYKTY
pe. .lf.,m H.i!JIKJCTparnm 3TOrO if!a,KTa IIpoEeneM CpaBHRT9JibHHI 8HaJIH3 
BpeMeHR nocTyrra B HHBepcHOI H nByxypoBH9BOI CTpyKTypax. 

ijyCTb nJIH sarrpoca TIO~b30B8T9JIH KCTIOJib3YDTCH B CpenHeM .neCHTb 
necKpniTTOpoB. UYcTb Ha HOMep noRYMeHTa yxonHT nBa cJIOBa rraMRTn 
3BM c:OC-6400. Harrm.rnHM, ~To BpeM.a nocTyrra B RHBepcHol cTpJKType 

pacc~HTaBaeTC.R: ITO ~PMYJie: 

.i.!Jl 7',H8. = Np c Tz uH& (5) 

rn;e Np - ~cJio necKpKUTOpoB sanpoca; 
:f(j) - ~aCTOTa HCTIOJib30BaHRH necKpHTITOpOB; 

C - ~CJIO HOMepoB noK~~eHTa B onHoi ~3H~9CKOI sanHCH; 

lzuHI. - BpeM.R:, He06XO.IUIM09 .nJIH ~TeHR.R: HHC{JopMau;HK COOTB9TCTBYJO
U~X ~parMeHTOB .nHCKOBOrO YCTpoiCTBa. 

,IJ;7m L(aJibHelmHx pac~eTOB He06XO.nHMO BB9CTH eme ITapaMeTpll: 

L, - cpenHIDI nJIKHa ,ztecKpKITTOpHoro CITRCKa i Tz.c. n T z 2. , 

rne Tz~. = i.3 (tn + 1./,2 to) - BpeM.a ~TeHR.R: soHU B~K'mHOA 
B 7 PRU , a Tza= s. 7/tn+ 1/2 to) - BpeM.a ~TeHitf! 
soHU B~~naol B I40 PRU • 3necb tn - BpeM.a aaxoJ~.neHR.R: UR

nna~pa,a to - BpeM.R: o6opoTa. 
Tor~a ~PMYJia (5) rrpHHHMaeT cne~yDmnH an~: 

TuHB. = 1.0(tn+1/2,to+ ~to)-= 
= 1.0 tn + sto + i::a to 

• 

(5•) 

B n;aHHOM CJiy~ae ITpHMeHeHHe TI8paM9Tpa ~ TIOK83HBaeT, ~TO KSE
noMY n;eCKpKTITOPY COOTBeTCTBYeT B cpen;HeM ~ IJ;OKYM9HTOB. 

IlpH in :: 76 ,.,C K t 0 : 2 0 Ht! HMeeM 

T11HI. = 875 + 1. :!2 f. . (S) 
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( 

B pa6oTe 14/ MH rroKasaw1n, ~To 

CKoNnOA = K1L. -' 

Cx OI1A = l<.a ( K~_l -1.) 

(7) 

(8) 

Torn;a, non;CT8BJI.R:.R: (7) H (8) B (I) H HMe.R: B Bv!~,,qTO a OMIIO.IfO,I 
(axciTepHMeHTaJibHaq oueHKa, oTIHcaHa B pa6oTe 14 ), noJI~aeM: 

Ta&yryp. = Xa (1<11..-i)Tzt +0,1. Ktt Tz.a = 
=(1<1KaL.-1<a)Tz1 -+ O,:il<1l7'z.a 

B IJ;aHHOM CJI~ae paccMaTpKBaeTC.R: nByxypoBHeBa.R: CTPYKTYpa c BeJI~H

HOI 30HU M8CCKB8 Ol,f,ll; B C9Mb ~3K~9CKHX e.IJ;HHHU, T.e. 

ZDI'fA = 7 PRl/ H Z 011no1J. = i40 PRU . 

Torn;a BpeM.R: ~TeHHF. COOTB9TCTBY~X 30H / 4/ BU~CJI.R:9TCR ITO 

~PMYJiaM (9),(IO): 

7'z 1 = 1., '3 ( tn +- f t 0 ) 

Tz
2 

= 6, 7 (tn + fto) 

~~eH B BH~Y (9)n(IO), rronyqaeM 

) 
(g) 

(to) 

T:;l, =(1. "5J<1 K2.L-1.J31<a+0~67K1 L.)(tn+! t 0 ) 
~P·· • ~ ' 

npn tn: 75 HC R to: 25 HC. : 

7'o&!J'IYP· =- :t:t31<.a, +l(1.1.3Hs.Ka +59 1<~) (II) 

ITpHMeH.R:.R: aJiropHTM YTIJIOTH9HR.R: CITKCKOB /II/, npR M8CCHBe B 150000 

.noKYMeHTOB H3 ~ana !1HHCa MH ITOJI~II I< 1 = o, 058 H Ka = o, 75. 
B aTOM CJiy~ae L = I35. Tor~a, acnOJibsy.a ~PMYJIH (5 H II) 

nweeM: 
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T111H6. = 1025 MC , a Ta6tp:yp. = 649 Me. 

!13 IlpKBeneHHoro 3KCITepHMeHT8 CRenYeT, ~TO nRR M8CCKB8 R3 
150000 noKYMeHTOB nocTaTO~HO KMeTb B cpenHeM ITO I? ~eHOB B 
CerMeHTHpoBaHHHX CllHCKax, ~TOOH BpeMR .nocTyrra B .nByxypoBHeBOI 
CTPYKType 6URo MeRDme, ~eM B HHBepcHoA. 

PaccMOTPRM eme OnHH crroco6 orrTRMR3aqKR B MaccRBe c rrpoR3BORb
HHM .nocTyrrOM, KOTOpUA OCHOB8H Ha CeReKTKBHOM ~TeHRR TORbKO TeX 
~acTel 38ITHCH, KOTOpHe HeOOXOnHMS .~ neiCTBHTeRbHOI o6pa60TKH. 
Ha pHc.2 rroKa3aHa aaiTHcb R RECORIJ BeJIHtmHol :B onHy 30Hy. 
B 3TOI 30He IIOK838H CerMeHT neCKPHIITOpHoro CllHCKa, conepaamero 

A RECORJJ 

;1. 

.a ~r: : :~/:~./'-L.L..&.. / / /..L..L...q/ /1 
3 

m 

n 

PHc.2. 

TPH ~eHa (T.e. TpH noeyMeHTa). 
MH yxe 3aM8THRR, ~TO IlpH peaRH38UHH rrponenYpll IIOHCKa Heo6-

XO.nHN!O ocymeCTBHTb nocTyrr K OT.nMbHHM ~eHaM CerMeHTa CITHCK8 1 

paCIIOROll8HHOrO Ha MarHHTHOM nHcKe. Mbi paCCMOTpeRH MeTon, KOTOpUA 
OCHOBaH Ha ~TeHHH ceReKTKBHO BHdpaHHHX 30H. 3TO 03Ha~aeT, 
~To odcRenoBaHHe cerMeHTa eUReKa He Tpe6yeT rrepeMemeHHR c~THBaD
mHX roROBOK .nHCKOBOro YCTpoiCTBa, eCRH OHH YCT8HOBJieHS y COOT
BeTCTBYIXI18rO D;WIHHnpa. 
!IOHRTHO,~ B T8KOM CRY~ae 

7;, RE coRn "- n t a ucoul 

0.nH8KO IlpH odpa60TKe 38IIpOCOB, B odmeM CR~ae B HeOIITHMK3HpoBaH
HOI CHCT8Me, KORH~eCTBO ~eHOB CerMeHTHpoBaHHHX CIIRCKOB (CBMHX 

12 

KOpOTKKX CITHCKOB rrpH rpynrrOBOI odpa60TKe) 38BenOMO M8Hnrnee 17. 
Tor.na rrpH ~TeHHH Bcel aoHH WSRTH~ecKH ocymecT:nJIReTcR nocTyn n R 
H8KOTOpO:I!: 11J!HlliHel" HHtPop.lauHH, KOTopaR He .HCnOJib3Y8TC.fi F Henoc
penCTB8HHOI odpadOTKe. 

IJycTD 06padaTSB88TC.fi onHHO~fi 3arrpoc, y ROTOporo B C8MOM 
ROpOTKOM necKpJI!nTOpHOM CllHCKe HM810TC.fi TpH ~ReHa. IJyCTb B8JUP:U1H8 
30HH paBHR8TCR IIOROBHHe I.J)'LJI.l'IHnpa nHCKOBOrO ycTpOfiCTB8 (dyl.leW. 

HM8Tb B BJI!n] xap,KTr.l'ICTHK.l'I 3BM CDC 6400 H rrapru.!eTphl 1.\HCROBoro 
ycTpolcTBa 841) 12 • Torna BpeMR nocryna K ornMeHHOMY 3JJeMeury 
CIIHCKa MOllHO BH~CRHTD no tPoPMYJie: 

t!J = tn + f to + tmpaHc.. 
(!2) 

TaK KaK BeRH~H8 ~eHa CIIHCKa, T.e. ySRa /B/, 3aBenoMO M8HbWe 

onHol !flH3H~ecKo:l!: aanrum, TO tmpaHc. rrpeHedpeJKH~,•o MaJio, n rorna 

t,= tn+ ,ito 
EcJIH Be~~HHa 30HH p8BHa IIOROBHHe Uft)IHHnpa, TO BpeM.fi 
30HH /I3! 

7'z: = tn + ft0 + 20t0 = 

= B~ 7 (tn~fto) . 

(!3) 

~TeHH.fi 

(!4) 

!13 .naHHOrO rrpHMepa .fiCHO, ~TO eCJIH E cpenHeM [\8CKp.lmTOpHble 
CIIHCKlil. conepaaT no TpH ~eHB, TO RBHO H8BhlrO)IHO ~T8Tb RCIO 30HY 
B Orr, T.K. 

7'z: '> 3 t8 
!13 naHHHX T86JIHIJ;li I BHnHO, ~TO B H80IITHI't.H3HpOB8HHOfi CHCTeMe rrpH 
B~HHe 30Hhl B nOROBHHY ~IHHnpa cpenHee ~CRO noKJM8HTOB H8 
necKpHnTop paBHO 2,32. Torna nRR OIITHMH38UHH BpeM8HH nocTyna 
rrpH odpadOTRe onHHO~HHX sanpoCOB HeOOXOnHNJO orrpeneJIHTb, B R8KHX 
CJIY~aRX Tpe6yeTC.fi BHOOpKa BCel 30Hhl B Orr, a D F8KHX CJiy~a.fiX -
BllOOpKa OT.nMnHHX 3R8M8HTOB npH OdCRenoBaHHH COOTB8TCTBYKXJ1HX 
necKpHITTOpHHX CITHCKOB. nnR K8llnoro orneRbHOro MOM8HTa B rrponec
ce IIOHCKa, KOr.na COBepmaeTC.fi war no IJ;eiTH CITHCKa, IIO.l'ICKOB8.fi 
CHCTeMa rrplil.HHMaeT pemeHHe 0 BH6ope O,liHOrO H3 )IBYX cy~eCTBYvm.HX 

M8TO)IOB. 
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3To peweHHe, B rrpocTenweM cny~ae, 6asHpyeTCH Ha qzc~e ~sz

~ecKruc D;OCTYIIOR K D;HCKY lf 3aKJIKl~aeTCH B IIO,li;C'18Te 3TOrO qzc~a H era 

cpaBHeH>i.H c KpHTlf'ieCKRM 'iHC~oM. KpHTR'ieCKoe ~Hc~o orrpe.n:MseT MaK

CIDvlM:&Hoe qzc~o .D;OCTYIIOB K OTD;e~:&HIDJ! 3~eMeHTaM M8CCHBa (B n;aHHOM 

c~y'iae OHO paBHO 6,7). 

KoHe'iHO, 3TY rrpouen;ypy MOJKHO yrrpOCTHTb, ec~ Bl:l6paTb CTeiieHD 

yrr.noTHeHHs crrncKOB 6o~:&me KPRTWiecKoro '<Hc~a (T.e. B n;aHHOM c~y

r:rae HMeT:& B CilliCKe B cpen;HeM 6, 7 ~eHOB). Torn;a MeTOD; OIITHMH3a

Uflli BpeMeHH D;OCTyrra CBOD;HTCH K yY!.e paCCMOTpeHHOMY MeTOD;Y ~TeHHH 

Ce~eKTHFHO B!:l6paHllli.X 30H C orrpe.n;e~eHHO:I!: CTerreH:&IIl YII.JIOTHeHIDI 

ys~oaux crrncKoB n;ecKpHIITOpoB. 
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