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Ilp:u pa6oTe IBIC npIDCO.I(llTC.fI HMeTI, .I(eJIO C 60JII,lllllMJll llHqx)pMaI.l;IJ:OH

Hl:lMll M8CCllBaMR, KOTOpble H8.I(O xpaHHTI, B.IlaMHTll M81llllHbl ll o6pa6aTblD8TI, 

c 60JIIilllllMll CKOpoCT.f!Mll. Ho CTOIDl'OCTI, onepaTllBHOH narvIBTll cymeCTDYIO-

max SBM (HanpllMep, Ha M8rHllTHl:lX cep,!!.8 1!Hl1Kax) OtJeHI, BblQOita,H II03TOMY 

He06XO.I(RMO HMeTI, .I(OIIOJIHllTeJII,HYIO naM.fITI, ( T. H. BHellJHIOIO naMJITI,) , ItoTO

pa.fI .fIBJIJieTC.fI He CTOJII, 6blCTpo.n;ettcTDYI0018H ll y.n;o6Hott, HO KOTOpaa ropa3,!!.0 

,I!.emeBne.nna 3TOll ue~H MOlt:HO,KOHetJHO,HCIIOJlb30BaTb H MarHHTHHe neH

Tbl,HO B TaKOM cnyqae TpeClyeTCll MHOrO BpeMeHv. ,I!.'Jlll IIOHCKa HH!pOpMaUV.l!, 

EC)Jlee y.n;o6H!le HOCllTeJrn llHqx:JPMamIB - 3TO MarHllTHHe .n:ucKH; OHU 

.fIBJI.fIIOTC.fI ycTpofiCTBaMll C 1Ipoll3BOJII,HHM .I(OCTYIIOM (3TO TaKv.e ycrpoHcTBa, 

B KOTOpWC BpeM.fI .I(JI.fI .IJ;OCTYIIa K JII06oii tJaCTll llHqx)IJMaI.Um OTHOCllTeJII,HQ 

He san:uc:uT OT MecTa pacnoJioJKeHM 3Tott HHqx>pMruum Ha M.IO. 

MarHHTHhle .n;:ucKU .fIBJUIIOTC.fI HepaspHBHoii tJacTr,10 BHel!meii rraMRTll 

SBM TpeTr,ero IIOKOJieHll.fI. EoJiee no.n;po6HO ycrponcTBO .IJ;llCKOB ll ID( 

npHHI.UIIl pa60Tbl OilHCaHbl B / 6/. 

Ml:l OCTaHOBllMC.fI Ha BO!Ipocax, KOTOpble HMelOT npm.me OTHOllleHHe 

K nporpaMMHCTaM 11 paspa6oTtJHK8M HHqx>IJMaI.UIOHHblX CllCTeM; Bonpocax,cBll-

38HHl:lX C MeTO.I(HKOH HCilOJll,30B8HR.fI.M8rHHTHl:lX .IJ;HCKOB .I(JI.fI coxpaHeHH.fI 

R o6pa60TKR HHqx)f)MaI.l;IJ:OHHblX MaCCHBOB_ B peXHMe npOH3B0JlbHOrO ,noqryna. 

B JIHTepaType/1 , 5, 6/ BCTpetJaIOTc.fI paMHtJHl:le orrpe.n;e.neHH.fI n KJiac

cnqm:Kal.UI.fI pa3Hl:lX BR.IJ;OD .IJ;OCTYilOB 1t llHqx>PMaI.Um Ha MarHllTHOM .I(HCKe. 

Ho Ml:l CtJHTaeM, 'ITO MOlt:HO I!bl,IJ,eJ!V.Tb .I(Ba OCHODHl:lX BR.IJ;a .I(OCTyna: 
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a) ITO CJI 6,ItOBaT em,mtii; 

6) llp()ll3BOJI:E,Hltii. 

B CJiytiae IIOCJie.n:oBaTeJII,Horo ,ItOCTyrra MarIDITHlle ,ItllCKH HCIIOJII,3YBJT

CR KaK 6HCTpM MarHHTHM JieHTa,H 3.ll;CCI, HeT IDl:'-!ero IIPmmmmMI>HO HO
BO~. 

Ilpoll3BOJII,Hll11 .ll;OCTYII 1!0llt8T (ll,[TI, 

I) llH,l(eKcHo-nocY.eAOBaTeJibHl-lM; 

2) IlpHMW4. 

Bee OCTMI>HHe ~ .n:ocTyrra K IDil!)OPMaJUm Ha MU MOlltHO paccMaTpH

B8TI> KaK uer.o:ropyro KOMClHHa~~ID, pa3HOB~HOCTI, l11lH '-18CTHHit CJI~ii y-;Ke 

YIIOMJillyTWC ~OB. 

lpmeKCHO-IIOCJiegoBaTeJII,Hll11 MeTog 

Ha6opu .rtaHHh!X, opraHHsonamrn:x: :imiteKcHo-noCJie.noBaTeJIJlHUM MeTo,noM, 

.n;OJwru 38illlCHBaTI>CR C KJli{)t.jru,m. IlporpaMMU :imiteKCHO-IIOCJie.n;onaTeJII,HOro 

.n:ocTyrra o6ecrre'-!llnam o6pameHHe K saITHCJIM HS. Haclopa .naHHHX rroCJie.n:o

naTMI>Ho B COOTB6TCTmm: C IIOPJmKOM KJIIO'-leii,HeCMOTpSI H:a TO,'ITO pacno

JIOl!C8HI1e 3T.l'X sarrnceH Ha .n11cKe MOllte:r Clun coBceu ,llpyrirn. Kpoue :roro, 

llCIIOJIJ:,3yH KOHKp6TH!il1 KJID'l,MO~HO o6pamanca K sam1ca11 B IIpOH3BOJib

HOM TiOps;,1:e. 

,UJur Toro, '-IT06H .n;aHHHii MeTo.n;'.n;ocTyrra CTM flCHee,· pacCMOTpHM 

H6KOTopyro KOHKpeTayID pea.,,msaznuo 3TOro MeTo,na - muteKCHO-ITOCJie,nona

TeJU,HHii MeTo.n; CHCTeMH c,uc/7/. Ilo.no6Hllii MeTo.n; wm: cRc'-rew IBM 360 no

KasaH B/
6

1.HecMOTpH Ha YHHBepcaJibHOCTb HH,1(0KCHO-nocJie,lloBateJibHOro 

M8TO)la,Hl!0DTCH H0KOTOpHe IlpHH~IlH8JlbHO pa3JIH'IHHe cnocoou ero peanH

sa~HH B B:H,Ite CTaH,llapTHHX nporpaw Ha paSHHX BH'IHCJIHT0JlbHHX Mallll!Hax. 

.IlaHHue, opraHHso~e :imiteKcHo-rroCJieionaTeJII>:HHM crroco6oM B 
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CHCTeMe C.IlC,pacnoJIOl!t6Hll B 2-x B~ax 6JroKOB: 6JIOKH .namwx n: lllm0KC

Hlle ~OKH. BeJlH'llllia :KaJK.nOro 6JroKa KpaTHa o,nHOH JIOrH'-!eCKOii e,nHHH

ue IDil!)OPMaUHH •. 0,nHa JIOrn:'-leC:KM e.nIDIHUa HHl!)OpMauHI,I - 8TO TO KOJ!lllJC-

CTBO, KOTOPHM oC!MeHHBanrca onepaTHBHaa naMHTb :11 .nHcK sa 

npeMR, paBHoe npeMeHH o,nHoro .nocTyrra. B,naHHoM CJiytiae aTo 64 mecTH

,neCRTHpasPJmHI,IX CJIOBa. TaKHM o6pasoM,KOHCTPYKTOPY CHCTeMH .naeTcR 

BOSMOJKHOCTI, OaMOMY paCC'-!RTliB8TI, OTHOCHTeJII>HOe npeMR o6pa6oTKH' 

:imiteKCHO-ITOCJie.n;onaTMbHOro M8CCHBa. 

KalutaH saITHCb MaCCHBa .ll;OJIJKHa RMeTI>, KaK yxe OTM6'-!6HO, e,nHHcT

BeHHHI KJIJOII. lviiO'-!H HCITOJibSYBJT<IB ,nJUI onpe.n.eJieHM: noCJie.I(OB8TeJibHOro 

ITOPJmRa saITHcel Maccima. 

Jllta.K, ffiUt0KCHO-ITOCJie,nonaTeJibHJ,IJ.t M8CCHB COCTOHT HS .n;Byx OCHOB

HWC '-!aCTel: 

I. BnoKH ,naHHHX, co,ne!)llt811111e S8ITHCH ll HHl!)OJ)M81UfID O JUIIO'-lax, KO

TOplle J,JJzyT ITOCJ16.ll;OB8.TeJ!I,HO RaK JIOrH'-!6C:Kl'l, TaJC R. qMSH'-!6CKH. oTl/l 6JIO

KH uoryT C!h!Tb npOH3BOJ!bHO paCITOJlOJ!t6Hhl Ha .nncKe,Ho nocpe,llCTBOM 

8,llpecoB CBSISK OHH norHlJ0CKM CB.fl38Hll. 
4. 

2. HimeKCHlle 6JlOIGI co.ne,l)llt8T SaITHCH KJIJOlleii,.KOTOplle H,IteHTH!pH-

!U1PYDT C00TB6TCTBYl(llllie 6Jroiru .namrax. 

IlOJII>SbBaTeJII> onpe,neJI.ReT pasMePll 6JroI«>B .n;aHHllX'H HH.nEiKCHWC 

6JIOKOB, HO He MalllmYJ1HpyeT iIHl!)OpMaUHeii BHYTPH 6JrOKOB. :3To ,n;eJiaeTCfl 

upH IlOMOllll1 CT8H.n8PTHllX nporpaMM MaTo6ecne'-!eHHR peMHSauHH HH.neKCHO

noCJie.nonaTem,Horo MeTo.n:a Ha SBM. 
qTo6a Jier'-!e ITOHRT1, cyTI> Mere.na,paccMoTpRM CTPYKTY.PY 6J101cOB 

,naHHWC H HHI{6KCHWC 6JIOKOB. 
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A1.tOltH J:l!!HHllX 

Kru!utlltt 6JrOK ,llaHBWC COCTOHT HS saroAOBKa, sarmcH_)laHHWc,H Kllll

ttett wr.11 sarm:cett. Bee 6Jrorui: ,llaHHWc WI.II )laHHoro Macc:ima HMeJOT O.ztHY 

H TY xe pasMepHOCTb H JIBIIJlDTC.II OT)leJibHUMH AOrHtteCKHMl{ sarmcm.m. 

MMeeTC.II DOSMOXHOCTb OCTaB.II.IITb "nycToe" M8CTO B 6JroKe WI.II )l06aMe

mm HOBWC )lammx. TaKHM o6pasoM, e~ npe)lnMaraeTC.II, ~o MaccHB 

6y,lleT paCTH, MOXHO sapesepBHpOB8Tb uecTO ~ns HOBIDC AaHHIDC B K8!'.,l{OM 

6inoKe. 

06maa: CTPYKTYpa 6JrOKa ,ll8HHWC IlOKaSaHa Ha pxc.I. Ka:suvift 6JroK 

m.1eeT Sa!'OJIOBOK, B ICOTOpoM sarmcW38eTC.II 8)Wec CJie.zzyillqero no IlO,PIJ.It

KY 6JroKa .IlaHIWX. KpoMe Toro, TSM YKaS8HO H KMRtteCTBO CJIOB, sape

sepBHpoBBHHWC NI.II 6y.I{yXlltHX sarmcett, 14 Ha'llaJIO STOi!: s'apesepimpoBaH
Hott o6JracTH. 

~a.II sarmcb .n:ammx Toxe HMeeT SarMOBOK, KOTOPldl IlOKaSliBaeT 

'lliCJIO CJIOB sarmcH H 'lliCJIO HeHCITO~bSOBaHHWC paSPllI{OB-B ITOCJie)lHeM 
CJIOBe. 

MHqx>!)MaIUi.fI O RJIBJ<Iax B 6JrOKe co,n:ep,mT CSM Kl!K)'q H YKaSaTeJib sa

IlHCH, K KOTopoi!: OTHOCHTCH 8TOT K.TIBJ<I~- Y1tasaT_eJII, npe,n:cTallJI.IIeT C06off 

8)Wec Sa!'OJIOBKa sarmcH ,n:aHHWC OTHOCHTeJlI,HQ Ha-qana 6JroKa. EcJm MBJ<I 

.IIBll.lieTC.II 'llaCTbRl sarmcn' OH OCTaeTC.II KaK < "laCTb _sarmCH. ~SH'lleCKH 

HHqx>!)M~ O RJIBJ<Iax pacrrMaraeTC.II TaRHM 06paapM, 'llTO CaMHit MaJieHlr

KHI HOMep MBJ<Ia HaxO,n:RTC.II B KOm:te 6JroKa. PesepBHaH 'll8CTh, eCJDI Ta

K8..II HMeeTca, HaxO)lHTCJI B cepe;ume 6.lrotta. 
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A.Iu>ec CJie,n:yDJtero 6Jrorui 
K~eCTBO sapesep- AgJtgii-ro 
BHp0BaHHliX CJIOB 

lJHCJIO H8HCITMbSOBaHHliX 
lJHCJIO CJIOB 

paSJ)JntOB 

3armc:i; c MRlttOM TECT 37700 
-

lJHCJIO HeHCITMbSOBaHHHX 

paSPJntOB lJHCJIO CJIOB 

38.IIHCb c K.TIRlttOM TEXIT 38000 
-

KJmq; BlipaJteHHe aKBHBa- TECT 38000 
AeHTHOe YKasaTeJih sarmc1i 

K.mo'IJ: BlipaJteHHe aKBHBa- TECT 37700 
A8HTHOe YruisaTeJih sarmc1i 

PHc. I 

,HH.zteKCHHe 6JroKH 

3arMO
BOK 6JrO

Ka 
3arMO
BOK sa

IlHCH 

3arono
BOK sa

_ITHCH 

I<aE.l:tl:11 pas, KOr,n:a BBO,ltHTC.II HOBa.lI sarm:Cb B 6JroK .n:amrax:, Heo6xo

JlID,10 cos,n:aTb H HH,n:eKC WI.II ,n:aHHOI SatmCH. CaMH! MaJieHbKHi!: HOMep K.TI!lr 

-qa_B 6JroKe ,n:awmx H a.zwec aToro 6JroKa Ha ,ItHcKe oOpasyDT HeK0Top1:1I 

YKaS8TeJib H pacnonaraDTCff B oOnaCTH, H8SliBaeMoff 0-ff HH,n:8KCHliff 6JroK. 

KoAH'CleCTBO ypoBHel mmeRCHliX 6JrOKOB, H006XO,ItHMl:1X .ItJI.II Haxo~e

HHJI COOTBeTCTBYJl!lett sarmcH .n:amrax,onpe,lleJI.IIeTC.II BeJIH'llHHOit HHJl8KCHOro 

6JroKa B. COOTBeTCTBHH C 'll'ICJIOM 6JrOKOB )laHHliX B MaCCHB8. Momio COS

i:taNTb H MHoroypoBHeBlie HHi:teKCHlie 6JroKH. Ho BO Bcex CJiytta.lIX CaMOe 

M8JieHDKOe_SH8:'lleHHe KJIR>tta C ~oro 0-ro ypoBH.II CT8BHTC.II B l'IH,n:8KCHliit 

6JroK 6Mee BliCOKOI'O YPDBH.II (B ,It8HHOM CJiy-qae 1-ro) H T • .n:., IlOKa IIOJI-
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BHTCH OJJ;HH mmeKCHllll 6.noK OaMOro BllCOKoro YlJOBHH, KOTOPH:lt OXBaTllBS

eT Bee 1uuo,m MaccHBa. 8ToT 6.no1t Ha CaMOM BllCOKOM Y.POBire HasllllaeTCH · 
"nepBHqHw HH.It8KCHll1! OnOKOM"~ 

llime1tcmd1 6.n?K COCTOHT H3 rpymra ItJIJOqeBHX sarm:ce:tt: a HM8HHO, . 

Ha sarOJIOB:Ka, r.n;e sarmcaH HOMep YlJOBHH_ H am>ec I-ro CJioBa sapesep

BHlJOBaHHoil: 06.nacTH. Bee KJ.IJOqeBHe sarmcH WI.Ii .n;aHHoro MaCCHBa MMeKJT 

0.D;HY l1 TY lite BeJllJ'fflHY. B IIOCJie~ 30 paspimax IIOCJie,ItHero CIIOBa 

Knlll'IeBott sarmcH . sarmcaH YJtasaTeJII,, 1t0Top11tt sm,meTca aJ(pecoM Ha 

.n;HcKe HH.n;eKcHoro 6~o:Ka 60Jiee ims1toro YlJOBHH wm 6.noJta .n;ammx. 

~as! 3a.ImCI, JJ;Y6JIHpyeT KJIIOq, KOTOpllft .llllJIH6TCSI Kn!OqpM C CaMHM 

M8JI8HI,JtRM HOMepoM B 6.no1te, Ha KOTOplltt ~3.lmaeT. EcJllI HMeeTCH sape

sepBHpoBaHHasI 06.naCTI,, OHa HSXOJJ;HTCH B l<OH~e 6.noKa. 
" . 

Ha PHC. 2 IIOJta3aHa CTpYJtTypa 6J10Jta. 

MecTa sarmcett B HH.n;eKCHHX 6.no.KaX H 6.no:rcax .n;ammx MORm'.Jl'CH, ec

~H 3TO Heo6xo.n;mJo WI.Ii C06JIIUJ;eHruI JIOrHqecKOtt IIOCJI6.D;OB8T8.III,HOCTH Mac

CHBa. EcJm saIIHCI, yKa3HBaer; JIOr:!NeCM B HaIIOJIHellHlltt 6.nOK .D;aHHHX, 

aarmcH STOro 6JIOKa pacmeIT.llffiOTcH Ha .D;Ba Onom .n;amrux H COOTBeTCTBYIO

mne nepeueau ~enaDTCH B mme1tcHHX 6.no.KaX. 

TaKHM o6pasoM,sarmcH Bcer.n;a MoryT o6pa6aTUBaTI.CH rrocpe.n;cTBOM 

IIOHCita B ~OrHqecKO:tt IlOCJI8.D;OBaTeJII,HOCTH K.1IJO'leii. · 

ffimeKCHW16JIOK roxe pacmeIIJIHeTcH,Kor.n;a He06XO.n;HMO BM8CTHTI, 
sarm:01, B yxe sarroJIHeHHH:lt 6~oi. 

HoBlltt 6.noK 6y.n;eT HM8TI, l'OT xe Ca.MllR HOMep YPOBHH,Kax H npeXHHR. 

Cpe.n;Hee BpeMll o6pa60TKH sarmcH He YBeJIH~eTCHiIIOKa HOBll:lt ypoBeHJ. 

rumeKCOB He 6y.n;eT C~OpMHpOBaH. 

~T06ll CTSJIO HCHee B3aHMOJJ;e:ltcTBHe aTmc .n;Byx lllO{OB 6.nOKOB B CHC

TeMe .IIH.n;8KCHO-IIOCJie.rtOBaT8JII,HOro MeTo.n;a,paccMOTPI™ KOmtpeTHH:lt IIPI™ep. 

Ilpe.n;nonoXHM, qTo :HMeeM 6.noK ,ItaHHHX, Be.lIH'IHHa KOToporo orrpe.n;eJieHa · 
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HoMep ypoBHH I-oe sapesePBHlJOllaIIBoe 3aronoBOK 
·CJIOBO 

CaMHtt MMeHI.KHil: lt1DJq B 6.no1te ·• . , 

.n;ammx: Harrp., TECT_ 3000 
YJt838TeJII, 6JIOK8 

HH.n;,,IiaHHllX 

CaMll:lt MM8HI,Kl'!ft Mm B 6.noKe 
.n;amrnx: Harrp. ,T:mT 4900 

YJtasaTeJil, 6.noKa 
HHIT .JISHHllX · 

3apesepB:e:poBaHHM 06.nacT1, 

PRC. 2 

3armc:& 
Ml()t{a 

3armc:& 
Mma 

TaK, qTo MOrYT 6HTI, co6paHll TPH sanHCH; rrpHqeM M8CTO O.n;HOft sarmcH 

sapesepBHpoBaHo Ha 6y-,eylllee. KpoMe roro, npe.1trrMoJKH11, \ITO HMeeM 

HH.n;8KCHll:lt 6.noK BeJIIi'UfHO:lt B .n;Be sarmcH 6es pesepBHO:lt 06.naCTH. 

3anOJIH8Hlife 3TIDC 6JIOKOB 38IIHCHMH COOTB8TCTB8HHO C IOIKl'ISMH .. d 

A, B, E, T ( A, IIOTOM B H T~.It- A, B, c-~ n - ITO MlpamITY) oOpaayeT 

MSCCHB. 

lin:oK .n:amwx I -
38I'OJIOBOK 
A - 38IIHCI, 

B - saIIHC:& 
,, 

pesepB 

B - YR838TeJll, 

A - YKB38TeJI:& 

BlroK .n;aHHWC 2 -
sarOJIOBOK 
E - 38IIHCb. 

T - 38IIHCb 

pesepB 

T - YJt838TeJib 

E - YJt838TeJib 

9 

HH,neKC 0-ro YlJOBIDI 

A - Yita3aTeJII, 

E - YJt838TeJib 
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Ecmi Heo6XO,ItHMO BBeCTliI 38ImCI,. c. KJID'IOM J!, TO. npH HCCJI_8)t0BaHHH 

HHq>OpMa.IU!l! HH,lteKCHoro ClJIOKa, Bn,JtHO', 'ITO ee H8,ll0 BKJIIJ'IH'tl, B EJ!-I. 3To. H8 

BH3HB8eT liI3MeHeHruI lIH)teKCHOro 6.norui, T.R. ;rnatJeHJiie KJIR)qa JC 6()JIJ,Ill8, 

tJeM 3HatJeHHe Mma A. B :Em-I nOJIYtJaeTca CJie,eyialtaJI ruipnma: 

EJioK ,n;amwx·I - 38I'OJIOBOK 

· A- sarmc:&· '" 

B - ·sarmc1, ., . . 
... 

p. -.::1armcr, 

B - Y}ta88TeJII, .,. 
- . 

A - Y}ta88TeJII, 

Ho eCJIH ceii'!Jac.Heo6xo,ItHMo BBecrn sarmc1, c KJilOtIOM O, TO aTo 

npHBe,n;eT K HaMeHemno nop.llltKS B · dJioxe· iaHHHX : 2 , HSMeHeHHa lIH)texc..:. 

HOro 6Jlorui HEl.H86JI!Qlt88TM~ 

BnoK .n:amwx 2 - SarC>Jip:aoK 

E - aarmc1, , .... "' 

O - sarmcr, 
,· 

T - sarmc1, 
-· . r .,;. .YK.a3aTeJII, .. 

0 - YK8 38TeJII, 

E - YKasaTeJII,, 

IlycT:i/ Heo.6xo,ItHMO BB8CTH sarmc1, c'0 l".JIDIZOM c. T.K. ee MeCTO, B 

6.noKe r: HO T~.,H~; eyc;ui M8CT, H 6JI-OK: pac111enMeTca. IlOJI~~llTM 
CJie.n:YDIIHe ,ItBa 6.norui: 
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BrroK ,n;aHimx I - saroJIOBOK BrroK ,n;ammx 3 - aaroJioBoK 

A - aarmc:r, C - aarmcr, 

B - 3aIJBc:r, 

D838DB B 

B - VKB.3aTeJIL 

A - YrulSaTeJII, 

B 3aroJIOBKe"EJIOK )laHHHX I"<ly,1teT yKa3aH 8,llpec CBH3H C ClJIOKOM )taHHWC 

3, KOTOpH! SBJiaeTM CJle,n;yJ:llteM JIOI'H'IJ8CKHM 6JIOROM D noCJie,n;oBaTeJlLHOCTH. 

8ami:cr, KJima ,It1llI HOBoro 6.norui ,n;ammx ,n;oJilltHa noaBHTLca Ha 0-oM 

ypoBHe liIH)t8KCHOro 6.llOKa. B .n;aHHOM CJIY'IJ88 3TOT liIH)t8KCHHi1 MOK .n;OJI-

llt8H pac111enJISTLCS Ha .n:oo 6.nOKa 0-ro ypoBHfl~· 

·~eKC 0-ro ypoBM HH.n;ertc 0-ro ypoBaa 

A - Y}taSaTeJII, E - Y}ta88T8Jll, 

C - Y}ta3aTeJII, p e 3 e p B 

• 
B CBRSH C 3THM pacmenneHH8M HeOOXO)tlWO C03)taTb nepBH'IHHR 

6.noK Ha ypoBHe r. 8aIIJIICH RJill'IJel B 8TOM 6JI01te 6y,n;yT yKa3HBaTL Ha 

CaMl:ie M8JI8HLKliI8 KJIIJ!IH. B 0-o~ ypoBHe • 

HH.n;eKC I':"'ro ypoBHll 

A - Y}ta38TeJII, 

E - Y}ta88T8Jll, 

II 



IlOJJYlJ:aeTCJI CJie.I(YJOOIM CTpyicTypa: 

lliuteKC I-ro'ypoBHlI 

lliuteKC 0-ro ypoBHlI 

A , • - YR8,38TeJII, 

C ,;;_ YKa3aTeJIJ, 

A - YR8,38TeJIJ, 

E - YR8,38TeJIJ, 

,, 
lliuteKc 0-ro ypoBH.lI 

E - YR8,38TeJIJ, 

p e a e p B 

Bec1, 3TOT rrpoQecc xapaKTep1rnyeT. OCH,9BHHe .rteifcTBIDi rrpu pa6oTe 

llH.I{6KCHO-IIOCJ16.I{OB8TeJII,HOro ' irnro.zta. 

B CIICTeMe CJJ.C MR 3THX,orrepaQLU!: CYmeCTBYJOT CT8H.zt8PTHHe rrpo

rpaMMbl. Ho 3TOT MeTo.~ O"l:6HI, TPY.rtHO llCIIMI,3yeTCH ll HM.HeTCJI Heajq)eK-
,. . ' . ~ 

TllBHHM IIPll pa6oTe acco~aTHBH0-8.JU)eCHOit lillC, T.K. TPY.ItHO opraHH30-

B8TI, YMl:l CIIHCIW~. 3aTO ero xopomo MOl!tHO rrp:1IMeH.R:TI, IIPH pea.,rusamm 

II o6pa60TKe IIOCJI6.I{OB8TeJIJ,HHX MaCCHB013, ID!qx:>PMamm •. 

ropa3.I{O Jlyqille B lillC .CO cnncoqHoR CTPYKTYpoil MOl!tHO HCIIO~L30BaTL 
~. ~ _;. , . ~ 

M8TO.I{ IIpHMoro .I{OCTyrra. 

IlpHMoif ,gocTYII . 

B pa6oTe /4/ IIOK838HO, 'ITO paCITOJIOXeHRe ~ opraHR3~ YMOBl:lX 

CTPYKTYP Ha .ItHCKe CBO.ItHTCH K'aqipeKTliBHOit opraHHsamm MaCCRBOB C IIplI

Ml:lM .I{OCTYIIOM. Ilpn 3TOM Ha.rtO HM6TI,•B Bll.I{Y, 'ITO 3TO MaCCHBl:l C .I{OCTa

TO"l:HO 60JJJ,IIlIDII RORH"l:eCTBOM 8JleM6HTOB. ,, B .It8HHOM CJIYlJ:88, KOr.ita M8CCHB 

CT8HOBRTCJI H8CTOJJJ,KO 60JJL!ill!M, "!TO H6B03MOJKHO llJlll no Kpatmea Mepe 

HeaKcqoMH"l:HO rrpocMaTpnBaTI> KaJK,~H aJJeMeHT Macc1ma MR rrpoBepIW ero 
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COOTB6TCTBIDI, IIOHBJJHeTCJI oco6eHHO BBXHM npo6.n:eMa - rrpo6.n:eMa opra

HH3amm MaccHBa. OHa rropolK,ll;aeT Texmt"l:ecIUie TPY.rtHOCTn rrpn paspa6oT

Ke CHCT6Ml:l IDiqx:>pM~OHHOro IIOllCKa, CM3aHHHe C corJJaCOBaHHeM o6~eMa 

IIaMR:TH, BpeMeHH, H006XO.ItHMOro MR IIOJIYlleimsl: OTBeTa,H T.,It. IIoaTdMY 

rrpu paspa60TRe opraHH38I.UIOHHOi1 CTPYKTYPll Maccuro He06XO)Uil.'lO .I{OCTlllJI, 

rrpHeMJJeMoro KOMIIpoMilcca MelK,ll;Y: 

I) BpeMeHeM, 3aTp8"l:llB86Ml:lM Ha IIOIICK aJJeMe?Ta M8CCHBa; 

2) o~eMOM IIBMHTll Ha W{CKe, He06XO.I{HMID,1 JI.Jill pa3Mememi.H ,namioro 

Macc:ima. 

0TH B03MOXHOCTH MOryT 6l:lTI, peaRH30B8HH rrpn opra1msarnm M8CCRB8 

MeTO.I{OM IIp!IMOro .I{OCTyna. Kalt HH.I{8KCHO-IIOCJJe.I{OB8TeJII,Hl:lit MeTO.It, T8K 

n MeTo.rt rrpHMoro .rtocTyrra ID.'le,eT pim pasHOBH.ItHOCTei! rrpu ero pea.,rnsa

rnm Ha pa3HHX Bll'IIICJIHTeJJI,HHX •ManrnHax. TaK, HaIIpIIMep, mi SBM cepun 

IBM ero MOl!tHO peaRHSOB8TI, KBR rrpu IIOM:>lllll ItJII(Jtlei!, T8It n 6es HHX. 

Ha :3BM CllCTeMl:l CnC ~nH. peanli38UHH 8TOro MeTO.It8 o6.H38TeJJI,

HO HaJIH"l:lle KJil(j<rni!. B / 4/ IIO.rtpo6HO OIIHCaHa M8TO.I{llKa > peaRHsamm llplI

MOro .ItOCTYIIa c IIOMOIIlLID a.,rropnTMH"l:ecKoro JISl:lKa KOEOJ MR 3Th~ THIIa CJJ.C. . 
3.rteCI, OTM6TIIM OCHOBHHe "l:ePTl:l·3TOH MeTO.I{llIW n Bl:lHCHllM HeKOTOpHe 

KORH"l:eCTBeHHHe xapaKTepnCTRKH, CMSaHHHe C llCIIOJII,SOBaHReM rrp.HMoro 

,ItOCTyIIa. 

:0:Ta.K, IIYCTI, RMeeTCJI M8CCRB, COC,TO.fll~di n's n sarrnceif. 

I 

2 

n 
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Jvm Toro, 'IT06H opraHll30B8Tl> 3TOT MaCClIB KBR MaCCHB C IlpHMBM 

.I(OCTYITOM, Heo6xo.nmno K8llU{OMY MeMeHTY npucBOHTl> HeKOTopoe 3Ha'IeHRe - , 

KJIJO'Ia. Tmt, HanpRMep, B I{QB)Jle CJJ.C WU[ 3TOro HCilOJl!,3Y8TC.fl ACTUAL 

KEY (qiaKTR'IeCKRt!: KJIIO<I) t KOTOpHit onpe,I(eJISieT IlOJie .namwx, He JlllJIH

D~eeCH 'JaCTJ,JO BXO,ltHOt!:-ma:o,nHot!: 3aIIRCH. 3-ro none CO,I(CpmiT OTHOCHTeJIJ,

HHt!: HoMep .I(OpoJKKR (B3JITHt!: OTHOCHTeJil>HO nepBot!: .n;opoltKR M~CCHBa) .nnc~ 

.KB. TaK, Hanpm.iep, eCJm n =7, 'TO, npHCBfilIBBJI ~KTH'IeCKOMY KJill'IY 
(B He~Topott npoH3BOJil>Hott noCJI~oBaTeJil>HOCTH) 'IJIICJia OT I ,I(O '7 

(Hanpm~ep, 3,5,I,4,2,6,7) H HCilOJIJ,3YH COOTB8TCTBYJl!IH8 orrepaTOpH 

"lIHcaTb'' H " Tb!TaTl>",MOlKHO 38IIRC8T!, ·c~TaT:r,) .ztamml MaCClIB Ha'.nnc-

Ke-. STo 6y,I(eT Macci:tm c II~ ;a:ocTynoM. IlpoBcxo.nnT qiaKTH'iec:im CJie.ztYI[)

~ npo~ecc: onepaua01man CRCTeMa 3BM CJJ.C COCT8BJIJl8T B MOM8D qx>p

MRpoBB.mm: MaCClIB8 T.H. "lllUlEKC" Macer.ma. B ,ltaHHOM c.n:yqae 3TOT HH

,lt8KC HMeeT CeMI, ll03mi;Hff H Blil'~T CJie.ltYJl!IHM o6pa30M: 

I. 

2. 

3. 

4. 

5. 

6. 

7. 

lllUlEK9 

a,zu>ecHa ,nHCKe 

a,n:pec Ha·~cRe 

a.zuiec Ha WJC1te 

a,n:pec Ha WJCKe 

a.ztpec HS WJC1te. 

~pee aa WJCKe. _ 

a,n:pec aa .ztaCKe 

3'ro 03Ha'iaeT, 'ITO KOr.n;a ql8KTH'I8Cron!: KJ1IO'I npuMeT, HarrpHMep, 

SHa'IeHHe "3", TO cpa3y npH llOMO!l{I! lllUlEKCa H8XO.ItHTM COOTBeTCTBYJ]llee 

M8CTO sanHCH H8 WJCKe. 8-ro 6y,a:eT TpeTM 3aIIRCI, M8CDB8 C llps:MHM 

.l{OCTYllOM. 
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Co,n;epJ1tHMoe 3Toro HH.n;eKca XpaHHTC.fl BMecTe C ,I(aHHHM MaCCHBOM Ha 

,I(HCKe. (IloCJie Toro Kait MaCCHB oqx>pMlleH H 3allHCaH Ha H8M). 

Ho npH .n;ocTaTO'IHO 60Jil>illOM M8CCHBe CTaHOBRTCH H83KOHOMH'IHO pac

nonaraTb ero TaKHM 06pa30M H Kax,nHl pa3 'IHT8Tb TOnhKO o~-

HY 38ITHC!, B on. ropa3,I(O y.n;o6Hee tWT8Tl, onpe,a:eJieHHoe KOJUI'leCTBO 3anH

ceil C ,nliCK8 B orrepaTHBHYIO IlaMHTI, H JilM8Tl, ql8KTH'l8CKH MaccHB, COCTOH

ll{l!t!: H3 "30H", CO,I(epxammc HeKOTopoe KOJIH'l8CTBO 3anHcen. 3TH 30HH 

MOlKHO paccMSTPHBaTI, K8K WieMeHTH MaCCHB8 C np.lIMHM .n;ocTynoM. 

Cet!:'iac npoBe.n;eM aHaJIH3 no.1to6Hot!: opraHH3arum MeTo,l'.{a npnMoro 

,n;ocTyna. 

HTaK, no.n; ",I(OCTYITOM11 K Ml{ ,IlOHHMaeTCH e,n;HHH'!ffi08 " rrepe6pacmm

HRe" ('ITeHHe wm. 3alllIC!,) HBKOTOporo KOJIH'leCTBa HHqx>PMaIUIHi TepMHH 

"norH'l8CKaH e~HHHU8·HH~OpMllUHH" ynoTpe6JIHeTCH KaK Mepa KOJIH'I8CTB8 

TOI HHqx>PMarnm, KOTOpaH MOllt8T 6HTI, cpa3y npo'IHT8Ha HJIH 38IlHCaHa 

Ha t.m. KoHe'ffiO, BeJUI'IHHa JIOrH'lCCKOt!: 8,I(:mnru;H 3aBHCHT OT ,naHHott SBM. 
Mli yze OTMeTWIH, 'ITO y SBM CJJ.C-6200, HanpHMep, 3TO ~KCHpoB8HHaH 

BeJIH'IHHa pa3MepHOCT!,IO 64 CJIOB8, K8l[.D;Oe CJIOBO - 60-pa3pH.I(HOe • .lvill 

SBM Tnna IBM aTo nepeMeHHM BeJUI'lHHa,n ee 3Ha'IeHRe 38BHCHT OT KOH

CTPYKTOpa IlOHCKOBOI CHCTeMH. A7m BH'lHCJIHTeJIJ,HHX MauIHH THITa EC 3TO 

TOJ.:e nepE!MeHHBJI BeJUI'IHHa. 

IlpHMBM,'ITO Bp8MH,H806XO~HM08 ~nH 'IT8HHH(38IlHCH)O~Hon norH'IBC-

KOl BenH'IHHH C MJI,. - ts HMeer ~HKCHpOBaHHOe 3H8'll8HH8. 

llqqx:,pMaIW.li B HHq>OpM~OHHOM MaCCHBe npe,I(CTaBJIJleTCH Ha6opoM 

38UHCel (cKBJ.:eM ,3aITHCI, IlOHCKOBHX o6pa30B ,I(OeyM8HTOB (IlOJl)), _K8llf,!{8H 

HS KOTOPHX xapaKT6PH3yeTCH H8KOTOPHM KOJIH'leCTBOM ~ecKpHilTOpoB. 

IJyCT!, o6mee 'IHCJIO pa3JIH'IHHX ~ecKpHllTOpoB, T.e. KOJIH~eCTBO 

~ecKpHilTOpoB B ~ecKpliIITOpoHOM H3HKe, 6y,n;eT N • Ko.I( K8llf,I{Oro ,I(eC

KPHilTOpa xapaKTepH3Y8TCH H8KOTOpl:lM 'IHCJIOBHM HH.n;eKCOM - j , r.1te 

l"j~N 
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IlyCTI, -r ( j) - 8TO o6mee 'llfCJIO CJiy,IaeB, KOr.rta j -mi .rteCKPHil

TOp ucnOJI1,syeTCR .ItJIR mi:neKcHpoBaHIDI B IlOll (.ItJIR·noucKa Bcex IlOll, r.rte 

OH BCTpeqaeTCR). 

IlycTl> s - aTo o6mee "'IliCJIO CJiyqaeB, B KOTopwc Bee .rtecKpHnTO

pu BCTpeqaKJTCR B paSJIIlqffllX IlOllax )'.taHHoro MaCCHBa. 
. - ti . 

CJie.rtoBaTeJil>Ho, s = L f(j). 
. . j:1 

IIyc±1, P(j) - aTo BepoRTHOCTl> Toro, qTo w6pammn .ItJIR WJ.IteK-

cupoBaHIDI .rteCKPHilTOp eCTI, j ~llli .rtecKpHnTop. ~ma.nm: f 'c.;) ll P( j) 

MOryT 6un Heil3BeCTHUMH wrn -o-qeHI, TPY.ItHO orrpe.zteJIReMHMH. 

CaMHe pa3JIH~He CBH3H pacKpl:lllalOTCR rrpu onpe.zteJieHHH f(j) H 

P(j) • Bll.n 8THX ~YHKIUl:H 3aBHCilT npeJK.Ite BCero OT KOHKpeTHOli HH

~pMruum B MaCCHBe, OT MeTO)'.ta HH,I(8KCllpoBaHHR·aToft HH~pMruum ~ TaK 

· I(aJiee. MoryT 6HTl> npe.ItJIOJKeHbl paSJIH1IB11e pa·crrpe.zteJieHHR .ItJIR aTHX ~YHK-

rmil, Ho caMoe Y.rta-rmoe, Ha Ham B3rJIRI(,- aTo pacrrpe.zteJieHHe no saKoey 
Uuncpa.(7/ . 

:&mu C.rteJiaHbl·aKcnepHMeHTbl /I/, KOTopue noKa3llBaKJT, qTo aaKoH 

Uunqia. no OTHO!lleHHIO K 8HrJIHHCKOMY TeKCTY .rtaeT P(j)= 0,1/j • HeKo..: 

Top1,1e ucCJie.rtoBaTeJIII, pa6oTaJOOlHe c .rtecKpHrrTopaMH'B WI.IteKCHHX Maccu

Bax1HaJllJIII aMrmp.11:qecKoe IIO)'.tTBep;i,ll;eHlie saK~Ha Umrqia.. HO Y a:rnx aBTOpOB 
- .. 

IlOCTOHHHOe K He paBHHeTCH O,I,:r.e.P(j)=K/j, BCJie.rtCTBHe· Bapua-

rmu B tmCJJe .I(eCKPHIITOPOB ( N ) • Tpn CJiyqaR pa3Horo ll3MeHeHHR 

4JYHK1Utl1 f ( .i) ~ P ( j) pacCM?TPeHbl B. /I/• 

I) B 8TOM CJI~ae' npe.ztnoJiaraeTCR, qTO f(j) ll P(j)paBHOMepHo 

pacnpe.zteJieHbl ll IlOCTORHHbl MR Bcex j • Tor.iia f(j)= ~ i 

P(j)=1i• 
" 1 ,. . 

2) "'~-np "--fnN+y . ..,(") s · J:A;.11H llH/lTI, t qTo f;', J ~ t TOr.rta ~ J = J {lnN+ y) t 

r.rte t~0,5772,n ynoTpe6JIReTCR B KaqecTBe KOHC'l'8HTll 3:wrepa: B' 8TOM 

CJIY'lae f(j) npe.ztcTaBJIReTCR saKOHOM Uurrqia., a P(j)= i ocTaeTCR 
IlOCTOSlHHott. 
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3) TpeTHil CJIYtJaft -: 8TO KOr.rta lI -f ( j) , . H p ( j) HMeKJT pacrrpe;:i;eJie

HIDI no 3aKOHY Umrqia.: 

s 
f'(,i) = j(tnN+t) 

. ,1 . 
P( j) = ~ j (_tnN+ t ) ~ 

KoHe•mo,·B03MOJKHO lI eme O)'.tHO npe.rtUOJIOJKeime, KOr~a: -f(j) RBJIR

eTCR paBHOMepHO pacnpe.zteJtemtoil H noCTORHHOil '.ItJIR BC ex .. j , a 'P( .i) 

pacrrpe.zteJieHo no 'saKoliY Uurrqia.. Ho aTo Ma/IOBepoRTmdt cJiyqail~ · 

tfro6u He o6peMeRJITI, "'IliT8TeJIJ'l MaTeMaTll'IeCKHMH' Bbllt118,I(KaMH; Mll 

OCTaHOBHMCR H 6y,deM 'IlJIJIIOCTpllpoB8:_Tl> )'.taJil>llie 'Harne· H3JIOllteHHe; rrpmooiIM, 

qTO 
s 

-r(j) = N H . P(j) = L .. -
N 

Caaqana Aa,I{HM ua:reMa:ruqecKHe qiopMyn1,1 ARR onpeAeneHHH od~eMa 

naMHTH H CP8AHeJo . BpeMeHH, .. o_dpadOTKH HHBepCH;Oro_· JJaCyHB~, pacnono-:-

lt8HHOrO Ha AHC,Ke. ,' )·., 
Tepwrn •~soHa", 6y.zteM ynoTpe6JIRTl> B _cMUcJie JioruqecKoil sammu. 

B rurnepC0HOM _MaCcHBe Kallt.ItM 80Ha OTHOCHTCR K orrpe,I(e.!!eHHoMY· .rteCKPHlI-
, . , ' ;_< ' .. , . -

' TOpy ,H B He!! pasuemaDTCH aanHCH (IIOJl), CBH3aHHlle C aTHM AecK'pimTopoM, 
• ·- •• ; '.- < -~.': •• , ", - • ·,. _1-· •.f-. •. ' ' 

CHMBOJI C xapaKT~pnsyeT _quc~o sanHcefi, KOTopue Mory:r 6llTl>, pas-
- ,- • ' ' '. ' ·. - ·1-'.•··. . ~-

Memem,r B O)'.tHOil JIOI'll'IeCKOH sanuc.11:. 3oHa, CMSaHHM C HeKOTOPllM .rteCK-

PHIITOpoM, MOXeT CO)'.tepJKaTI, 60JII,!lle qeM C sarrn:ceil;B'8TOM CJiyqae aTa 

30Ha OXB8Tl:lllaeT 6oJII,me qeM OAHY noruqecKyD '3alll1CI,., ·(MH Y"Jlt8 OTM8Tll

JIH, qTO,B qacTHOCTH )'.tJlR C,UC1 0)'.tH8 JIOI'll'IeCKaH 88IlHCl> COCTOHT ll8 64 

ManmHHHX CJIOB). 

IlyCTl, KaK OT,I(eJI»HllH 8JICMeHT )'.t8HHOfi samtCH Ha ~cKe paccMaTpH

B88TCR O)'.tHO.ManmHHOe CJIOBO. Tor.rta m TaKHX CJIOB onpc,I(eJIR8T .ItJimlY 

0,I(HOil samtCH ( O,itHOro rron). Tor.rta MilHliMMl>H8R IlaMRTI,. KOTOprur Heo6:ic0:-
' ,, 

,I(HMa )'.tJlR pasMemeHHR MaCCHBa Ha .ItHCKe,- JTO s.m., 
IlyCTI, vs onpe.zteJIReT o6~eM BCeil IlaMiITH Ha )'.tHCKe, KOTOpM RCilOJII,-
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syeTC.ll Mil ,n:aHHoro Maccmia. Tor.n:a p (K~~eHT ajxpeKTIIIBHOro HCITOJII,

SOBaliHR ~HCKOBOft IlaMllTH) MOJKHO Bli'IH~TI, no CJie~IX!left qx>pM]Jie: 

p = 
Vs - s.m 
~ 

(I) 

P=O, KOr.n:a ITaMHTb He pacxo.n:yeTCH BnycTyn; p = I, xor.n:a -

HCITOJII,SyeTC.ll B ,n::sa pasa 6M1,me IlaMllTH, tJeM 8TO Heo6xo~01H T.,n:. 

B HHBepcHoA opraHHlilaIUIB BaJKHEle napaMeTpli~ 3TO N (tJHCJIO ,n:ecK

pHnTOpoB B ,n:ecKpHilTOpHOM CJIOBape) H + (tJHCJIO JlOI'HlJeCKHX 38IIl'I

cett, KOTOplie HCIIMI,3YlllTC.ll npH 38IlHCH MaCCRBa HS ,ItlICKe). 

HcnOJII,SY.ll BCe ~aHHHe saBHCHMOCTH,MOJKeM orrpe~eJIHTI, II8MRTI, Ha 

~CKe Mil miiiepcHoro M8CCHB8, T.e. 

, v = m.c ff ....!.Lll} · (2) 
s 1J~ C ' _ 

r~e m - tJHCJIO MamHHHWC CJIOB,Heo6xo~RMHX Mil qx>pMHpoBaHHR O~HOft 

sarmmi:. CtJHTaeM, tJTO Bee sarmcH HMelOT O'AlfliaKOBYil ,lµllIHY. 

C - tJHCJlO samcel, pasMememnnc B O~HOI JIOI'HlJeCKO! 38IIl'ICH. 
N - - - . -

~ fa,j) - 'IHCJIO BCeX HCITMl>SyeMHX JlOI'HtJeCKHX sammei!. 

Vs - o6osHatJaeT 06-f,eM IlaMllTH B MamHHHWC CJIOBax. 

ECJIR IlOCTBBHM (2) B (I)_,nMYtJHM P: 

p = ii t .till} -1. l J=f C 

(3) 

TaK MK BlipaxeHHe f ~ ' He MOllteT 6HTI, MeHI,me N , 

TO 

C P~N 5 -l. 

j =1 

(4) 

Cpe~Hee BpeMI! Tr Mil o6pa60TR1I HHBepCHOro MBCCRBa MOlK8T 6HTI,

onpe,n:e.neHO CJie,nyD!left qx>pM]Jiott: 
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ECJIH 

Tr = ts ff ( f'£,i) >] • P(j) l Jcf 1 ~ .__ ___ _,l 
'IHCJIO J!O!'Il:tJeCIWX BepomHOCTI, 

Salll'Iceft -

:f(,i>=f III P(j) =+ 
Tr ~ S 1 1 -=L,(- -)-) 
t 8 j~f C N N 

1 S T , _l S ., 
NC~ rr< N • c+ 1 , 

s ' 

p = Q { ./1, ( ~ 1 1· -1 
S ,l.... NC ' 

J=-f 
C 0~ P< NS. 

, TO 

(6) 

(7) 

(8) 

.(9) 

Mouo npHM8Hl'ITI, ~aHHlie·qiopM]JIH lt YSJIOBOMY MeTO~ opraimsrunm

RHqJOPMBIUIOHHOro MBCCHBS 121. IlpRMeM, tlTO ~M JIOI'HlJeCKM sarni'c1, 

~OCTaTO'lHO BeJIHKa, lJT06li B Hett paSMeCTWIBCI, o,n:Ha lt/IH H8CKOJII,KO 

aaITRcett. ~I ,n:ecxpHnTop m.ieeT oT,n:eJil>HHI cITHcoK, H R8Jl!,ltM samc1, . 
B 8TOM Clil'ICKe rrpe,n:CTSBJIReTC.ll COOTBeTCTBYJ.lllHM YMOM. STO 03H8tl88T, 

lJTO eCJIH IIO.ll RH,n:8KCHpoB8H HeCROJII,KHMH ~eCKl)liITTOp_BMII, TO IIOlt KBJIJI-

8TCR YSJIOM ~e~ CnHCKOB 8TlllX )tecKJ)J4IT'l'Op0B. 

B TBKOI CilHCOlJHOR CTPYKType H!leetCH ':f( j) YSJIOB l'l CllllOlttt' 

COOTBeTOTBYDlteM j -MY :zteCKpJIIITOpy; CJie,n:OBa'?eJII,HO, j -r,dl- cmi:cox 

HMeeT NIRHY t'( j) • BpeMS, Heo6xo,n:m,roe ,ItJl.11 o6pa6oTrof BC8X y'3JIOB 

( srumcel) B cIUicKe, pacuoJio~~HHOM Ha ~cite, ecTl> -r C j > ~ t ; 3To 
- --- - - ' .. - -- - e - . 

eCTI, III cpe,n:Hee, III MBKCllM]M Heo6xo,ItHMOe BpeMI! M.11 o6pa6oTKH BCex 

YMOB. 

ilcHO, lJTO B ,n:aHHOM CJIYtl8e 11IMeeica B BJI.JtY, trrO Ital'JtM 38~CI, 

(IIOJ() o~THBaeT He ~r.lM ~eM-ow JIOI'Jl'leCKYJJ sa(ll[~1,.' B npoioiBHoM 

19 , 



CJIYllae 6o~hme tJeM O,ItI:IH .ItOCTYIT 6y,I{eT Heo6XO,ItI:!M .ItlIJl TeX Y3JIOB, KOTO-· 

phle CO.I(epittaTC.II B 6Mbme tJeM O.ItHOii ~OI'HlJ8CKOii 38ImCH. 

RraK; B . .I(aHHOM MytJae: 

" Tr= tar: f(j)P(j), 
J•1 

T tJ S 1 
-.!:=1>r1·-' ta , j•f N 

Tr S 
T = N • 

a ·. 

(IO) 

(II) 

(I2) 

M!1'0606111WU1 3TH BhlR.IIa,I{KH H C.IteJiaJllI MannmHHI 3KCIIepnMeHT Ha 

3BM C.llC-6200 ,!(JI.II 6Mbmoro HHqx:lpM~OHHoro Maccima, COCTO.lllllero ll3 

ITO.I{. MaccRB MOlltHO pacno~olltHTh 6o~Lme tJeM Ha O.ItHOM ,ItHCKe. (OcHOBHhle 

pe3y~b;8Thl IIOKa3aHU B / 3/ H / 4/). CTPYKTypa MaCCRBa C Ilp.lIMUM .ItOCTY-

IIOM Me.I(f~M 

I. ~J I 
396 • 

• -PHc. J 

·' Ra ,itircke' Hcno~L3YIOTC.II Iffi; iuumiilitxm (0.:oii H I9S,;.ul • ocTaIOTC.II 

.ItlIJl MYJKe6Hoii HH<popMarurn}.CaM MaccnB coc'i'oHT H3 396 30H, r.ne ~a.II 

30Ha npe.ItCT8M.lleT BMHllHHOifI/2 UWOOI.IUJa~ ~~ 30Ha ,iiaKTHlleCKH 

COCTOHT H3 I40 ~OrHtJ0CKHX aarmcett, T.e. ,ItlIJl l!T8HH.II O.I(HOff 30Hhl 

HYJKHU. I40ta •. 

.. B ~bii 30'He HaxO,I{.IITC.II :r(ecKpHttTop:iiue CIIHCIGI. 3TH CIIHCKH coc

TO.IIT H3 Y3JIOB rrepeMeHHoii ,I{JIHHU. Krulutuff Y3eJI COCTOHT H3 Ha6opa ,necK-
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pHIITOpoB, a Ha K8llr,Itllli .IteCKPHIITOp yxO.I(HT .ItBa MamHHHUX MOBa. Bee 

-OIIHCKR cerMeHTHpollaHU no aomw. 

Ilpe.Item.Hoe OTHOmemi:e <:pe.I{Heil .l{JIHHhl CIIHCKOB K o6meuy 061.eMY 

MaCCHBa, rrp:a KOTOpoM IIOHCK no Cili!CKaM Ha M.It craHOBHTClI paBHOlleHeH 

rroc~e.I(OB8TeJihHOMY ITORCKY Ha im. MOlKHO IlOJIY'lHTb1HCITOJib3YR CJie,D;yD!l{ee 

BRpal[eHHe. 

Ilpe,D;eJibHOe OTHomeHHe BJ2.eM.1I~'ITeHH.1I c MJI 
cpe,n;Hee BpeM.II Bhl6opa c lvU{ 

Arul. C.llC 6200 = ~=13% (,D;JilI 3aIIHCH B cpe,D;HeM H3 600 CHMBOnOB). 

Cn:e,n;oBaTeJihHO, 'IHMO tt/IeHOB B Cel'MeHTHIJOB8HHUX crni:cKax no'OTHOme

IIBJO .K o6meMY o67>eMY HHqx:lpM~OHHoro Macc:irna He .I(OY.lRHO rrpeBumaTb I3%. 
3TO OTHomeHHe ITOKa3hlBaeT, '!TO ITOliCK no CITHCKaM He MOieT 6h1Ti 

onpaB.I(aH, eMR BpeMlI, Heo6XO.I(HMOe Ha BHIIO~Hemre 3Toro ITOHCKa, npe

BHmaeT BPeM.H, Heo6XO,ItI:IMOe .ItlIJl OCYlll8CTMemm ITOHCKa BO BCeM MaCCRBe 

ITOMe.I(OBaTeJibHO. 

OTCIJ,lla MOXHO C,D;eJiaTb BhlBO.ll, 'ITO CITHCO'lHalI crpyKTypa BfffO,D;Ha npH paelo-. 

Te C JvU{ rrp:a H83HatJHTeJibHUX pa3Mepax Cel'MeHTHPOBaHHUX CITHCKOB no 

cpaBHOHHJO C OCHOBHUM HHqx:lpM~OHHhlM MaCCHBOM. " .· " 

B npHHSITOH H~ opratt:a3~ HHqx:JPr,l~OHHOro MaccRBa Ha ,ItI:ICICe 

Kruir.rtM 30Ha, K KOTopoil o6pantaeMC.II .ItlIJl ee Bh!6opa Don, COCTOHT H3 

"BpeMeHH". I40 ta • KpoMe Toro, ~I06hle .I(Be 30Hhl C HOMepaMH i ' 

· i + 1 pacnOJiollteHhl Ha O,ltHOM ~pe ,ItI:ICRa. Ho HCMe,nOBaHRII ITOKa3hl

BaJOT / 5/, tJTO ,!(J.[H MHHHMH3~ cpe,nHero BpeMemr ,nocTyna :a· 38IIHCR Ha 

,ItI:ICKe He06XO,!tHMO eme npaBIDihHO pa3MeCTHTb nx.Ha IijLlllU{J:tpax 3Toro 

.I(HCKa . (KaKHe 30Hhl 6y,D;yT HaxO,D;l1TbCS! B cep,D;lte ,lll!CKa,-· Karme Ha 

ropuax ,nncKa). 

qT06hl 6~a SICH8 Hallla MhlML, npoBe,neM HeKOTOpml: 8HMH3 pacnMo

llteHIDi OTJJ;eJihHWC ·~Ol'RtJeCKHX · 38ITHCeH Ha ,ItI:ICKe C ~eJih!O MIIHHMH3~ 
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cpe,ttaero BpeueHH ,ttOCTyna K 3TID! 3ailHCJW,3H8H BepOHTHOCTb oOpa111eHHH 

K OTJ:teJil,HllM sa1mCRM. 

B_/5/ IlOKa3aH;, ~T; saimci, c CaMO! BHCOKO~ BepoSlTHOCTI,ll .ItOJIZHB. 

6HTI, pacDOJIOlteHa Ha "UeHTPaJibHRM".~:impe.,B HaDJeM IlpllMepe STO 
, - .-. •= 

Ul'f,1IlilfJ:tp C Ni 99. Ha STOM nwimmpe 6y,neT pacnOJIOlteHa Ta 30Ha, Bepo-

JITHOCTI, 06P8.DtelUUI K KOTOpo~.CaMW! 60JII,mag. IloCJie,noBaTeJII,HO 30HH 

C MeHbmel B8p0HTHOCTI,D 6y;IJST pacnOJiaraTbCH no o6eHM CTOp0HllM STOI'O 

•;ueHTpa.TibHOro" ~mnwa, • 
TaKHM o6pa30M,HOMepa 30H Ha pHc.3 (OT I ,no 396) He 6YJJ¥T _COOT

BeTCTBOBaTI, Xp0HOJIOI'H1JeCKOMY pacnOJIOlteHHD 30H Ha ,Itl'ICKe. F.cJm B Ha

~a.,re pa6oTH aJirop11u,4a qx>p11111poBaHHJt (,no sanoJIHeHWI .ztaHHoro ,Itl'ICKB) 

I-an 11 2-as SOHH ·6YJJST paCDOJIOlteHH Ha l-oM uwum.zu,e H T • .zt~, TO 

nocne HaKOilJleH:HH .CTaTHCTHKH O BepoSlTHOCTHX o6pal!leH:HH K COOTBeTCT

BYIIIll™ 30HllM 6y,neT c,neJiaHa COPTHp0BKa TaK,~T06H 30Ha C CaMOI BH-

COKOft BepoHTHOCTI,ll 

,Itl'ICKa. 

pacnonaraJiacb Ha "ueHTpa.TII,HOM" uwum.zu,e 

CpaBHHTeJII,HHI aH8Jl:H3 RHBepcHoro H accou11aTHBHO

a.zu,ecHOI'O cnoco6a oprrumsaum'l MaCCHB9B 

Mu YJte IlOK838Jl:H, ~TO IJJl!IMOI J:tOCTyn o~eHI, y,ttoOeH · NIH npoBe.ne

HHJt noHcK.8 B. HIIC. Ho oco6oe SHa~eHRe llPR pa6oTe aJII'OPRTMOB RHqx>pMa

UROHHO-noHCKOBOI CHCTeMli HMeeT,KaK yze OTM8QaJIOCL,npaBl!JII,HaH opra

HR3aQRH Macmrna. OCHOBHHe cnoco6H oprrumsruum. IlOHCitOBHX RHqx>pMaUR

OHHHX MSCCHBOB - 3TO llOCJie,noBaTeJII,HHI, HHBepcHHlt H accoQHaTHBHO

a,npecHHft / 9/. 

qTOOH ,ttaTb HX CpaBHHTeJILHYD oueHKy,01mcaTI, 06ll!Ple 6JIOKH H xapaK

TepaHe .zt,JUI KWl,ItOI'O ,cm;ico6a CTOpoHH, BBeiteM HeKOTopyu-"o6IeyD CTPYK-
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Typy Ma.CCHBa" .]IJIH OllHCaHHS o<l111eR CTpyxTypu H80<lXO,JtIDlO onpe,tteJUITb 
L • : • • ,r 

HeKOTOpHe OCHOBHH.e IlOIDITHH. 
-:· 

3aIIHCb R HBJIR8TCS IlO,ztMHOltSCTBOM AxV , rite Kruiw,ltt.IIpH3HaK 
:-,· 

A HMee.! TOJll,KO OJ:tHO 8Ha~eH:He V 

HiuteKC 38IlHCH R - 3TO. ~OlltSCTBO TeX IlPR8H8KOB, KOTOpHe 

.xapaKTepHsym R • Hx 6YJf.eM ~asHBaTi ;t~cxp11nTopay11.Jtnn on11caHHS 

.necKpHilTOJ)OB 6Y.IteM ynoTpe6JIHTb CHMBOJI K. 
; . . , ... ~ • , r· . . . : .· . • '. • ' . ~; ' . . ~ ! ., _,-: 

_CimcoK ( L ) saimceft ,nrurnoro .necKpHIITOPa. K, wm npome, K -

cnncoK,- 3TO ecn WIOll:8CTBO ~~n11ceR,co,ttepxa111H~ K TaKiiu o<lpas6Jd, ,,.-
·v :-<,. 

~TO; 

I• KaJE,ltHI a.ztpec CBH3H B L ,naeT a.zwec 381IHCH TOJlbRO B L • 
' •i• 

2. HMeteTCH SJtHHCTBSHHM saimci, B L , Ha KOTOpYIJ He YR83b!Ba-

eT HR O,nHa .zuiyrag sa1mc1,, COJ:t~~ntaJi K; OHS H83HBa;TCH nep;~rsa--- : . ,.\ . ;; _,. . ~ ; - ,- ---
nncLD cnncxa. 

3. F.cT1, SJtHHCTBSHHM sa1mc1, B t · , co,nepxa111ag ~i a,npec 

CMSH,- 3TO KOHSI{ CIIHCita (T.e. IIO~e~ sa~CI, CIIHC~f:: 
.. •'i~~,:;..;. 

MHoxecTBOM F. HasHBaK>T MaCCHB, e.CJIH K8JIUll,liLR-:-crmco1t, BKJIDQaD-
-- . ,, . • , . , ·~ I - } -· • :. _:>,. l -• ;. i· 

ll!PII OJJ:HY wm: 60Jii,me sarm:ceit, co,nep:atHTCH B F , • ~. · .. 
~ . . :,. . ~ . - - ,:: " . . ~ . -

P8:_CCMOT,PJ™., M~.CCHB F , sarmcM ROToporo co;qe~T ... , ~ pasHHX 

.ItSCKPJ1IlTOp0B: KI••·¾•. ~••••~• ~ _• 
IJyc_:T~ !li . .:.. STO ~~9 SaDHcel, co.nep,mll!PIX ~~CKpHIITOP. Ki, M 

hi - .~CJ}O pa~ qDHCK,OB ( Ki ,"."'. CilHCim) B 'P . 
- "'T . • • - ' ' • ~ ·• • . __ , •. "°. 

- 0T.M8THM q_epes... , aij ,a1!8Jl1,Hll1, a.ztpec A ~ro Ki -c1mc-

Ka. Tor;qa ynpaBJta:~ ~aCTI, MSCCHBa F. .rrpe.ncTaBJIHST co6ol MHO-
. -. .- . . . . L - , f. ~ ·-·"· • 

ll8CTBq OJI~ napaMe'!'JX>B .. ( . . Ki , ni , hi i ail , ai2 , • • • 
. ~-. •. ' ,. •-·V. 

aihi ) NIH i = I,2,•••••••• m • 
~}"':. 

Tor.na o6maa: CTPYKTypa JillCSoro HHqx>fMaQROHHoro l'iaccHBa rrpe,ncTaB-
. . 

JIJieT co6ol COBOKYIIHOCTI, ero ynpaBJ.1JID11el traCTH H MHOltSCTBa KOHKpeT-

HHX saimcel. 
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llirnepcHHii H acC0!UlaTHBH0-a.ztpecHl:lll uacCHBH HBnHDTCH qacTHHUH 

CJIY'iaJIMR Trot iix>PMYJIHPYeMOii o6l!leil: CTPYKTYpH MaccHBa /IO/. IIo.n 

"HHBepcHllM" MaCCHB0M MH 6y,neM ll0HliM8TI, TaKOii M8CCHB, r.ne B Kallt.lt0M 

CilliCKe. HMeeTC1l TOJl!,K0 o,nHa 3artHCI,, T. e. ni =hi • 0611!8JI cxeMa 

HHBepCH0ro MaCCHBa IIOita3aHa Ha PHC. 4.Bes,ne hi = ni (T.e. h1=n1 ; 

h2 = n2 H T • .zt.). 

&roT MaCCHil M0l!tH0 paccMaTPHBaTI, CJie.ltYJ!lllHM o6pasoM: OR Co.ztep

l!rn:T ~ CB0eil: ynpaBJISIIO[I{eii 'iaCTH BCe )t8CKpHilT0PH,1'K0T0PHM npncoe.ItH

HeHH a.ztpeca Bcex saUHceff, co~epxaDtHX ~aHHHR ~ecxpHnxop. Hs 

aToro-·CJie.ItYeT, 'iT0 ynpaBIUIDJiaJI 'taCTI, HHBepcHoro MaccHBa o6wmo 

60JIIilllruI, T.K. wm ~oro .nec1tp:1mTopa HMeeTCJI .cruiarumrur c ImM noc

~e.ztoBaTe.n1>HoCTI, a.npecoB; KpoMe Toro,,nal:IHlii a.npec sarmcn MoxeT 

BCTp8'i8Tl>CJl MH0ro pas B pa3HWC noCJie.It0BaTeJII,H0CTHX. STO BH,D;HO Ha 

pHC. 4, r.zte llOK83aHH sarmcn, C0.rtepxta!lllle .It_8CKPHllT(?P. Km • IlepBruI 

38Ill'ICI,,HanpHMep, C0Jt8p;ltRT Jt8CKPRUT0PH ¾ H. Km, H o6a. a.ztpeca o.n;H

H8K0BH. 

B accorni:aTHBHO-a.ztpecH0M M8CCHB8 ll0CJI8.It0B8TeJil,H0CTR B ynpaBIDIJ>

meit 'i8CTH C00TB8TCTBYJOT 0TJtMl>HHM CnHCKBM. ,U,U:f KaJ!Ut0ro .Jt8CRp:RllTOpa 

HMeeTC.11 T0~I,lCO 0JtllR CIIHC0K, T.e. hi=l • B ynpa~el'iacTH 

MaCCHBs); Il0K838HH T0~l>K0 H8'iaJII,Hli8 a.npeca RBX.noro CIIHCKa (cM. pHc.5). 

IloCJie.ItOBaTeJII,Hli·e 38IlHCH (RX a.rtpeca) llO~JlialOTCJI nocpe,nCTB0M a,npe

C0B ·Cll.ll3H, KOTOplie· .IUlJUim'C.11 'i8CTI,Kl KOHKI)eTHWC :iarmceif B M8CCHBe 
.. . . . 

aaITHceii. Qqem, BaJKH0 oTMeTRT1,·, 'iTO B aT0M CJIJliae cnHcKH MOryT ne-

peceRaTl>C.II H HMeTI, O.JtHY WIH 60~1,me 06!1lllX aanacea.· o.iurn M TOT xe 

M8CCHB,opraHH30BaHHHR HHB8pCHllll cnoco0OM,IlOKa3aH.·11a piic~4, acco

!UlaTHBHO-aApecHHM-Ha pHc. 5. 
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8 21=8 ml 

Yrrpa:sJLIIlllila.a 'i8CT1> 

K1,n1, h1; 8 11 1812•••• 8 llli) 

C K2•¾,h2; 8 21 1822··••• 8 2¾ ) 

( K h • a a •••• allllL m'nm, m' ml' m2 · --m 

MaccHB aarmceil: 

II 

GJ 
8

m2 [J . . m 

m 

8
11 =a22=am1]Kl 

K2 
Km 

Bee nm saITHceff, co,nepllt8.!llllX Km 

PHc. 4 
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8 21= 
8ml 

YnpaBJIBDllasI qaeTL 

( Kl'nl' 1 ; a11 

{ x2 ,n2 , 1 i a21 ) 

~ 
L?__tj 

. . . 
Km,J\i' 1 ; aml 

Maee:irn sarmeel 

8 m2 w 
Pxc.5 

8 11= 
8 22= 
8ml\i 
[]] 0 

0 

.zi,.ui npqeTOTli 6y,IteM e,mT8TL, qTO sarmeL e~TaeTeH 06pa60TaH1Iol, 

eCJIH Ha~eH ee a,iu>ee. 
Tor~a eaMa eTPYKTypa Maee:irnoB onpe,IteJIH8T ,ItBa BH.I(a noReKoBOI 

o6pa6oTKR: o6pa6oTKS ynpaBJUilllllel qaeTR R KOHKpetuoroMaeeHBa sarm-

eel. 

·26 

.zi,m o6pa60TKR ynpaBJIHJ001ei qaeTH Jil!J6oro MaeeHBa MOlltHO BBeeTn 

HeKOTOp!il lpYHKIUIOH8JI 1' • KOTOp!iil nos_BOJUieT ".1teKO'AUpoBaTL" Ha-

qaJII,Hl,le a,iu>eca paSJIHtUilil enneKOB, KO!Op!ie OTHOCHTCH K .IteeKpnnTopy 

Ki • TaK, Hanp:imep, no- OTHomeHHXl K HHBepeHOMY MaeeHBY qiyHKUHO

HaJI 1' 6y,IteT .zteleTBOBaTI, CJie.ztYIIIII™ o6paSOM (He H~O sa6lillaTL, 

qTO B KBJUtOM crmeKe HHBBpcHoro MaeeHBa e HaqaJII,HiiM ~pecoM ail . 

ai2 , • • • • • ai hi HMeeTeH TOJII,KO O,ItHa sarme1,): .,zµm onpe,IteJieHHH 

BCex uaqaHLHHX a.itpecoB CllHCKOB @YHKUHOH8JI -f ~OHXeH 6Htb BlillOHHeH 

( hi·+ 1 ) pasa, T.e. 

1' { Ki , 0 ) = ail . HruCO.ItHM nepBHH a,iu>ee 

r· < Ki' 8 il >= 8 i2 HaxO,ItHM BTOpoil a,iu>ee 

-r (Ki' 8 i~i-1)=aihi HWCOJ{HM hi ~pee 

1' {Ki, aihi) = 0 HeT 60JI1,me ~peeoB. 

lJm ynpaB7ImCll!el qaeTn aceo~aTKBHO-~pecHoro MaeeKBa ueo6xo

.ltllMO HMeTI, J{Ba npHMeHeHHH lpYHKIUIOHaJia: 

1' C Ki, O) = ail Haxo.JtHM HaqaJII,Hl,lli a,iu>ee 

1' ( Ki, ~il) = 0 HeT 60JII,me CllHCKOB. 
I 

IIo.zt06HliM o6pasoM MOEHO BBeeTH H8KOTOp!il qiyHKIUiOH8JI G ,zµm 

o6pa6oTKH yxe KOHKP8THl,IX ellHCKOB B MaeeHB:} sarmeel. Ho,KaK BH.ItllM, 

.1{JIJI HHB8pcHoro MaeeHB8 8TOT 4JYHKltKOH8JI He HYJl[eH, TaK K8K 8TOT Mac

eHB qiaKTHqeeKH o6pa6oTaH noc.ne oKoHqarum o6pa6oTKH ero ynpallJIJil:l-

111el -qaeTH. TaM cpasy HruCOJtHTea Bee ~peca sarmeeil. Heo6xo.1{HMo o6pa-

6aTHBaTI, .zt~1,me TOJII,KO aeeo~aTHBH~peeHl,II MaeeHB sanneel, T.K. 

noc.ne o6pa60TKH ero ynpaBJIJmllel qaCTR Hfl~CHl,I TOJII,KO HaqaJII,Hl,le 

qneHl,I ermeKOB. 

Ec.nH paeCMOTpeTI, BHHM8Te.Jll,HO pHc.4,5,YBH.ItHM, 'lTO,npHHHMaH 

H8KOTOPYll CTpaTerRll llOHCKS 121 (HanPRMep, ;ItJIH Haxo~eHRH B.cex sa-

rmcel, eo,ItepmilllHX ,IteeKpRllTOpll ¾ H !'in ), Mil no CYl!leeTBY npoeMOTPHM 
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O,LtliH8KOBOe KO~lI~ecTBO sarm:ceil K8K B lIHBepcHOM, TaK lI B acco~aTRBHO

~npecHOM MaCClIBe. Ho B nepBOM My,Iae o6pa60TK8 3aKOH~TCH B ynpaB

~BllleA ~aCTlI, a BO BTOpoM ~ B M8CCHBe sarm:cett. 

IlplI cpaBHHTeJibHO He6o~bl!lIDC MaCclffiax o6a cnoco6a ){eicTBYJ{Yl' 

.IlOCTaTO~HO sqxpeKTlIBHO. Ho nplI YBeJI~eHlili ~Ma 'LJieHOB B MaCClIBe, 

CTaHOBliTCH TPYnHO o6pa6aTliBaTb ynpa~ ~acTb HHBepcHoro Mac

ClIBa. Tor.Ila yxe BHnHll npeliMYl!leCTBa acco~aTHBHo-~ecHott opraHH

sa~H, r){e lI3-38 xapaKTepa caMott CTPYKTYPli IIOlICI{ lIM88T MlIHRMYM 

){Ba yponH.II: llOlICK (o6pa60TK8) B yrrpaBJIJilOUlett ~aCTH uacClIBa l'I IlOlICK 

B MaCClIBe saITlICeR. B HeKOTOpllX MY'JaHX cw.a yrrpaBJI.lIRJlll8,fI ~aCTb MOXeT 

6HTb pas6HTa Ha n -yrrpaBJJJlJOOllDC ~acTett,- a caMH cmrcKlI ceI'MeHrnpo

BaHll ITO 30HaM 12~ lI COOTB8TCTB8HHO opraHH30BaH n -ypoBH8Bl1tt 

Hepap:irn~eCKllli ITOHCK /Z/. 
li!II. rroKaaa;rn,· ~TO acco~aTHBHO-~pecHM oprrum:aarm.a: MaCCHBa 

HBJI.lieTCH .IlOCTaTO~O sqxpeKTlIBHOli rrplI o6pa60TKe 6b~ol!IHX HH!pJPMauIIOH

Hl1X M8CDHBOB / 2/ 
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