
 
 
 
 

 

ЗАДАНИЕ  
И ПРОВЕРКА 
ТРЕБОВАНИЙ  
К НАДЁЖНОСТИ 
СЛОЖНЫХ  
ИЗДЕЛИЙ 

Э.В. ДЗИРКАЛ 

Б 
И 
Н 

иблиотека 

нженера 

по       адёжности 



no 

HJOnMOTEHA 

HtttEH£PA 
A,ll.EHiHOCTM 

BBK: 30.14 
,ll43 

Y,llK 621.019 

,ll3HPKaJI 3. B. 

,1143 38,n8HHe Ii npOBepK8 TpeooBaHHH K Ha.lleJKHOCTB 
CJIOJKHblX H3.lleJIHH.  M.: Pa.llHO H CBH3h. 198!. 
176 C., HJI.  (B-K8 HHJKeHepa no H8.lleJKHOcTH) 

60 K. 

PaCCMnpHllalOTCH HopMlljJoaaHHe. H 3Rcnep"MeHraJJhHa>t npo-
BepRa Ha;\€)I(HOCTH C]!O)l(HLlX liJJlemlil pe3CIHlHpOBaHHCM Ii C MllorHMll 
ypOBHHMH pa(iQTocnoca(iHoCTH. 

,nJlH WHpOKoro Kpyra HfOKeHepHO'TeXHHqeCKHX pa(jOTfIHKOB. caH3an. 
HhlX c npoeKTHpOBaHHeM H npOH3BOJlCTBOM 

30405-138 
.lI. 046(01)-81 20-81 (C.p) 2107000000 

66K 30.14 

6ot> 

PEnAKUHOHHA~ KOnnErHH 

6. B. rH.edeHKO (OTB. pen3KTop), 6. E. EepdU'leeCKwl, B. A. Kau.lTa
11.013, H. H. KOeaAeH.KO, B. A. KY3H.et.joe, A. B. Mauopoe. B. B. Map· 
'I.eH.KO, A. B. MuxaiLwe. A. H. IleppoTe, A. M. IloJlo13Ko, O. <P. lTD· 
CAaeCKUu, E. fl. C8apH.UK, A . .a. COJl08be8, P. E . .YJlUH.U'I.. H. A . .YtuaK08 

P e 11. e 3 e II T bl: . .n:-p TeXIl. lIayK 
KallA. TeXH. HaYK B. B. 

PeAaKUHR ~HTepaTYpw no paAH09~eKTpOHHKe 

© H3;:(3Te.1lbCTBO «Pa,AIIO II CBIl3b», 1981 r. 



flpeAHC110BHe 

AKTyaJIbHOCTh npOOJIeMhI OOeCnel.JeHHfI OJl,HOH H3 Bail<

HeHllIHX COCTaBJIfllOlll.HX Kal.JeCTBa npOMhIlllJIeHHblX H3Jle

,JIHH HaJleil<HOCTH - He Bbl3hIBaeT COMHeHHiL OJlHaKO no 

.cpaBHeHHJO C Jl,pyfHMH COCTaBJIfiJOlll.HMH HaJle)KHOCTb 3aHH

MaeT eme JlaJIeKO He paBHonpaBHoe nOJIOil<eHHe. HCCMOTpfl 

1Ia TO, tITO OHa nOBCCMCCTlIO npH3HaeTCSl OJlHOM H3 Bail<HeH

1l1HX xapaKTepHCTHK H3JleJIHSl, OOlll.enpHHflThIH .JlJIfi npOl.JHX 

xapaKTepHCTHK JleJIOBOM nOJlXOJl- 3aJl,aHHe TpeOOBaHHH H 

:}{OHTPOJIb HX BhInOJIHeHHfI B npHMeHeHHH K HaJlC)f(HOCTH 

<eme JlaJIeK OT BHeJlpeHHfI B npaKTHKy. 

06bPIHO npeJlnOJIaraeTCSl, tITO no BceM OCHOBHblM no

Ka3aTeJIfiM nOTpeOHTeJIb T3K HJIH HHatIe npOBepfieT BbmOJI

HeHHe 3aJlaHHbiX TpeOOBaHHH, a npH HX HeBbIIIOJIHeHHH MO

)ReT OTseprHYTb H3JleJIHe HJIH nOTpeOOBaTb KOMneHCau.HH OT 

IIOCTaBmHKa B TOM HJIH HHOH <popMe. 4TO KacaeTCfI Ha,11,e)f(

HOCTn, TO SlTOT npnHu.nn nOJl pa3HbIMH npeJlJIOraMH cpaKTH

'tIeCKH nOKa eme OTBepraeTCH: TpeOOBaHHH JIHOO He 3aJla

lOTCfI, JIHOO He 06eCnetIHBaJOT HY)f(HOH HaJle)f(HOCTH H3-3a 

Tex lIJIH HHblX OIIIH60K; npOBepKH JIHOO He IIPOBOJlHTCfI, 

.JIHOO o6ecnetJHBalOT nOJIO)f(HTeJIbHblH pe3YJIbTaT npH CHJIb

}{O 3aHH)f(eHHOH naJle)f(HOCTH BCJICJlCTBBe Tex HJIH HHhIX 

MeTOJlH1leCKHX oco6eHHOCTeH KOl!TPOJI5L 

Oco6oe OTHorneHHe K HaJle)f(HOCTH HJIJIlOCTpHpyeTcH 

pe3KHM paCXO)f(JleHHeM Me)f(JlY ,11,aHHhIMH, npHBOJlHMhlMH 

B CnpaBOtIHHKaX H TeXHHtIeCKHX YCJIOBHHX (TY) Ha 3JIeK

ipOpaJlH03JleMeHThI B tJaCTH napaMeTpOB HaJle)f(HOCTH no

CJIe,llHHX. 3TO CtJHTaeTCH eCTeCTBeHHbIM, XOTfi JlJ1f1' JlpyrHx 

napaMeTpOB paCXO)f(JleHH5I Boo6me He JlOnYCKalOTCfI. Jlpy

rOM npHMep: TaM, fJle npOBOJlHTCH HcnblTaHHH Ha Ha,11,e)f(

'HOCTb, nOtITH nOBceMCCTHO npHHHTO 50-70-npOu.CHTHhIH 

.JlOnYCK Ha KOHTpOJIHpyeMhIH nOKa3aTeJIb (pa3HOCTb Me)f(JlY 

npneMOtIHbIM H 'opaKOBOtlHblM YPOBHflMH) CMCmaTb OT Tpe

-6yeMoro 3HatIeHHH JIHllIb B CTOPOHY CHH)f(CHHfI HaJle)f(HOCTH. 

HeT COMHeHHSl, 'tITO B 06JIaCTH HaJle)KHOCTH elll.e pac

npOCTpaHCH PRII. 3aOJIY)l{.JleHHH, BhI3BaHHbIX HeJlOCTaTKOM 

(;OOTBCTCTBYlOmCH JIHTCpaTypbl, KBaJIH<pHllHpOBaHHbIX KaJl

pOB H T. n. H npHBOJlHlll.HX K TOMY, tITO HHOf~a B npaKTHKe 

::I 

33.n.aeTCSl, H311pHMep, Bep05lTHOCTb 6e30TKa3HOH pa60Tbl 
P (ip ) 6e3, YKa3aHH5I BpeMeHH pa60ThI ip HJIH {).n.HO tp 

B 11peA110J10)l{eHHH, lJTO P (tp) = 1 (TaK Ha3hIBaeMaH MHHH
MaJ1bHa51 Hapa6oTKa, 11pMMeHSleMaH B pH,ne OTpaCJ1eH). 
OAHaKo rJ1aBHbIMH npM'lJHHaMH oco60ro onWllleHHH K Ha
,ne)l{HOCTH SlBJ1SlIOTC5I MHorHe cepbe3HhIe llpo6J1eMhI, KOTO
pble en~e )I{,nyT CBoero pellleHH5I. OpaKTHKa Tpc6yeT pa3pa
60TKH o6mero npHHUH11a Bbl60pa HopMHpyeMblx nOKa3aTe
J1eH Ha.n.e)l{HOCTH .n.JlSl pa3JIHlJHhIX H3,neJIH1'i, 11PHHUH110B 
060CHOBaHHH lJHCJ1eHHOrO ypOBH5i 3a,naBaeMhIX nOKa3aTeJ1eli, 
npHeMJIeMbiX no npo,nOJ1)1{HTeJ1bHOCTH H no 06'bCMy Bbl6op
KH MeTo,nOB HC11bITaHHH. Ooc.ne,nHlIH Bonpoc 5iBJ151eTC5t 
O.n.HHM H3 cepbe3HeHlllHX npe1151TCTBHH Ha nyTH BHe.n.peHH5t 
.n.OCTH)I{eHHll TeopHH Ha,ne)l{HOCTH B IlOBce,nHeBHYJO npOH3

Bo,nCTBeHHYIO Ae5lTeJlbHOCTb. 
PellleHHe YKa3aHHbIX npOOJleM oc.'10)l{JUleTCH TeM, lJTO 

no Mepe pa3BHTHSl TexHHKH B Hapo,nHOM X03HlkTBe n05113J1H
eTCH Bce 60JIbllle H3)I.eJlHH C lllHpOKHM npHMeneHHeM pe3ep
BHp{)BaHH5I H ,npyroH H36b1TOlJHOCTH, MHorO¢YHKUHOHa.rlb
HblX, MHOr03J1eMeHTHhIX H3,neJ1HH H T. n., T. e. TaKHX, 
KOTophIe npHHHTO Ha3b1BaTb CJlO)l{BhIMH. UOJlblllHHCTBO H3 
HHX (eCJlH He Bce) MorYT Haxo,nHTbCH He TOJlbKO n ,nRyX 
{)Obll:JHblX COCT05lHH5IX: pa60Tocnoco6HOCTh H HepaOOTOCfIO
C06HOCTb, HO H B 11pOMe)l{YTotIHOM COCTOHHHH - nOHH)I{CH
Ha51 pa60TocnOCOOHOCTb. I1HblMH CJIOBaMH, y HHX B03MO)l{
Hbl He TOJ1bKO nOJlHble, no H lJaCTHtIHble OTKa3bL KJIaCCH
lJeCKHe nOKa3aTeJ1H na.n.e)l{HOCTH (cpe,nHHH Hapa60TKa Ha 
OTKa3 T, K03¢¢Hl~HeHT rOTOBHOCTH Kr, BepoSlTHOCTh 6e30T
Ka3HoH pa60Tbl P (tp», npe,n11{)J1araJOIUHe 0,nH03Ila\IHOe 
nOH5ITHe OTKa3, B 11pHMeHeHHH K TaKHM H3,neJlHSlM CTaHO
BHTCSl Heonpe.n.eJlCHHblMH. 003TOMY pellleHHc KOMnJ1eKca 
BonpocoB, CBH3aHHblX C Ha3Hat leHHeM H npoBepKoH Tpe6o
BaHlIH K Ha,ne)l{HOCTH cOBpeMeHHblx CJ10)l{HblX H3.n.eJ1HH, He
11peMeHHo ,nOJ1)1{HO OXBaTblBaTb H H3,neJIlI5I c 'laCTH'lHblMII 
OTK33aMH. OOCKOJ1bKY OCTaJlbHhIe H3,neJ1HSl 110 OTHollleHHlO 
K HHM SlB.'151IOTC5I lJaCTHblM CJ1Yl:JaCM, 110JlY\IeHHble BbIBO,nbl 

.n.OJ1}KHbI 6b1Th 06lll,HMH ,n.lHI Bcex H3.n.eJ1Hi'l. 
HOCMOTP51 Ha 06HJIHe pa60T no Ha,ne)l{HOCTH CJ10)l{lIb1X 

H3,neJ1HH, B BHX, KaK npaBHJlo! HMeIOTC5I B BH.n.y H3AeJlHH 
C AByM5I ypOBH5IMH paooTocnoco6HOCTH (nOJ1HaSl paOOTOC110
COOHPCTb H 110J1HhIH oTKa3). lIo Aa)l{e H TaKHC pa60Tbl 
Kpaime pe.n.Ko 3aTparHBalOT 11p06J1eMhI HC11blTaHMii H3,ne
JlHH C llIl1POKHM npHMeHeHHeM pe3epBHpOBaHH5I, CHJlbHO 
OCJ10)l{HeHHhIe BbiCOKOM HaAe)l{HOCTblO H3.n.eJlHH H MaJlblM 
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KOJIHtteCT80M 06pa3UOB. ilpaKTHlJeCKH OTCYTCTBYJOT MeTO,lJ,hI 
KOHTPOJIH KOMnJIeKCHblX nOKa3aTeJIeif Ha,ne)KHOCTH. Pac

cMaTpHBaJOTcH H pa3BHBaJOTCH fJIaBHhlM 06pa30M MeToJ\bJ 

TeopeTH'IeCKOfD pactJeTa Ha,ll,e)KHOCTH. ilpH :nOM H3,ll,eJIHH 
C QaCTH'IHblMH OTKa3aMH 3aTparHBaJOTCH JIHllib HeMHorMMH 
HCCJIe,lJ,OBaTCJIHMH. 

B npe,lJ,JIaraeMDH ttHTaTCJIJO KHHrc paCCMaTpHBaCTCH pH,ll, 

BOIIPOCOB, KOTopble B03HHKaJOT e:me)lHCBHO B npaKTHKe pa3

pa60T'mKOB H H3rOTOBHTCJIeH IIPOMbllliJICHHblX H3,ll,eJIHH: 

KaKOH nOKa3aTeJIb HanC)KHOCTH Bbl6paTb ,ll,JIH ,naHHoro 

H3,ll,eJIHH; CKOJIbKO 3a,ll,aTh nOKa3aTeJIeii; CTpeMHTbCH JIH 

BceCTopOHHe oxapaKTepH30BaTb Hanc:mHOCTb KaK CBOHCTBD 

co6CTBeHHO H3,lJ,eJIHH HJIH OfOBDPHTh BJIHHHlfe Ha,lJ,C)KHOCTH 

Ha pe3YJIbTaT ero pa·(5oTbI; KaK BbiopaTb ttHCJICHHOe 3HaQC

HHe nOKa3aTeJIH; 3a,lJ,aBaTb JIM Tpe60BaHHH Ha H3,ll,CJIHe 

B 1I.eJIOM HJIH Ha cro KOMIIOHeHTbJ H J1.p. PaCCMaTpHBaJOTCH 

TaK)Ke BonpOCbI, B03HHKaJOllI.HC npH TcopeTH'ICCKOH H 3KC

nepHMeHTaJIbllOH OUCHKe 3a,ll,aHHbJX nOKa38TeJIei1: KaKHMH 

MeTo,naMH MO:mHO OIlCHHTh TOT HJIH mWH nOKa3aTCJIh; 

KaKOH H3 HHX ,ll,aCT HaH60JIee J1.OCTOBepHbJH PC3YJIbTaT; KaK 

yttecTb B OUCHKC 'laCTH'llIble OTKa3Ll; 3a C'leT qero MO)KHO 
COKpaTHTb 06beM HCnbITaHHH CJIO)KHOrO H3,neJIHH; KaK 

HClIblTaTb H3,ll,eJIHe C lliHpOKHM npHMeHeHHeM pe3epBHpOBa

IlHH; KaK HCflhlTaTb H3,ll,eJIHC B HenOJIHOM COCTaBe H T. n. 

Bo BCCX CJIY'laHX pettb H,lJ,CT 0' HOpMHpOBaHIHI H npOBcpKe 

TCX nOKa3aTCJICH Ha,ll,e:mHOCTH, no KOTOPhIM H3,ll,eJIHe c,lJ,a

CTCH H3rOTOBHTeJIeM H npHHHMaeTCH 3aKa3'lHKOM H no KO

TOPblM nOCJIeJl.HHH MO)KeT npe,ll,bHBJIHTb peKJIaMal~HOHHbIC 

npCTeH3HH B CJIyttae HenOCTaTOQH,OH Ha,ll,e)KHOCTH H3,ll,eJIHH. 

B rJI. 1 H 2 paCCMaTpHBaJOTCH BonpochI, CBH3aHHbiC 

C COCTaB.'1eHHeM TeXHHttecKHX 3a,ll,alIHH (T3) Ha pa3pa6a

TblBaeMble H3AeJIH5I H TY lIa cepHHHblc H3,ll,eJIHH. rJI. 1 no

CBHWCHa npHHUHnaM Bbl60pa Tex HJIB HHbJX nOK83aTeJIeH 

Ha,ll,e)KHOCTH ,lJ,.1JH KOHKpeTHblx H3,ll,eJIHH. 3,ll,eCb Y'lHTblBaJOTC5I 

KaK OC06CHHOCTH caMHX 3a,ll,aBaeMblX nOKa3aTeJIeH, TaK Ii 

BonpocbI 06ocHoBaHHH HX QHCJIeHHblX 3HatteHHH H MeTOJl.h1 

3KcnepHMeHTaJIbllOH IIponcpKH, paccMaTpHBaeMble B 1I0CJIe

,lJ,YIOlll,HX rJIaBax. B rJI. 2 allaJIH3HpYJOTCH B03MO)KHble cno

C06bJ 06ocHoBaHHH Tpe6yeMofo ypOBH5I Ha,ll,e:mHOCTH, nOKa
3b1BaeTCH, QTO MO)KHO H 'Iero HeJIb3l1 OT HHX O)lOf,ll,aTb. 

B HTore CPOPMYJIHpyeTcH onpe,ll,eJIeHHblH 06lll,HH IIO,ll,XO,ll" 
oXBaTblBaJOlll,HH npaKTHttecKH Bce H3,ll,eJIHH, KaK CJIo:mHble, 

TaK H npocTl>lc. 
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B fJI. 3 npHBOJVITCH npaKTH'If:CKHe MeTO,ll,bI pactJeTa Ha

,ne:mHOCTH H3,ll,eJIHH C MHOfHMH ypOBHHMH pa60Tocnoco6Ho

C'rH. OHa BKJIJOtJeHa B KHHfY He TOJIbKO nOTOMY, ttTO npe.n

BapHTCJIbua» npOBepKa Ha,ne:mHOCTH npoBOAHTCli C no

MOlll,bJO pactteTa, HO H nOTOMY, ttTO CPOPMYJIbJ, YtJHTbJBaJOllI.He 

CTPYKTYPY H3Jl,eJIHH, HCnOJIb3YJOTCH npH HCllI:naHHlIX CJIO)K
HblX H3,ll,eJIHH paCtteTH(}-3KcnepHMeHTaJIbHblM M'eTO,ll,OM 

(r.'1. 6), Kor,ll,a nOKa3aTeJIb H3,ll,eJIHH paCCttHTbJBaeTCH no 

CTaTHCTHKe cro COCTaBHblX lJacTeii. KpoMe Toro, pactteT 

HCnOJIb3yeTcH B KHHre KaK HHcTpYMeHT ,ll,JIH aHaJIH3a npe,lJ,

JIaraeMbJX nOu,a3aTeJIefl, 

OCTaJIbHbJe rJIaBbi (c 4 no 7) nOCBHllI.eHbJ HcnblTaHHHM 

CJIO:mHblX H3,ll,eJIHH Ha Ha,ll,e:mHOCTb, nOCKOJIbKY 3KcnepHMeHT 

CJIe)1.yeT CttlHaTb e,ll,HHCTBeHHbJM ,lJ,OCTOBepHbJM CBHJl,eTeJIb

CTBOM peaJIbHOrO ypOBllli Ha,lJ,e)KJlOCTH. 

B rJI. 4 paccMaTpHBaJOTcH MeTO,ll,bl onpc,nC.7IHTe.'IbHblX H 

KOHTPOJIbHblX HcnblTaHHH ,nJIH HaH60JIee o6mero CJIY'laH, 

Kor,na 3a,lJ,aUHblH nOKa3aTeJIb Ha,ne)KHOCTH H3,nemHI HB.1J51

eTCH CPYHKUHeH MHorHX nepeMeHHbJX. 9TO xapaKTepno ,l],JIH 

CJIO)KHblX H3}l.emlH, TaK KaK, Bo-nepBbJX, 3,neCb lliHPOKO 

npH MeHHeTCH paCtJeTHO-3KcnepHMeHTaJIbHbJH MeTOJl, H, 

BO-BTOPbJX, nOKa3aTeJIH HaAe)KHOCTH TaKHX H3,neJIHH 06bJ'l

no 6b1BaIOT KOMIIJIeKCHhIMH, o606n\aJOIUHMH pa3HhIe xapaK

TepHCTHKH H3,ll,CJIHH. 
B rJI. 5 H 6 onHCLIBaJOTCH H aHaJIH3HpYJOTCH ,nBa npuH

UHnHaJIbHO pa3JIHqHbIX MeTo,na HcnhITaHHH: paC'leTHO-.9KC

nepHMeHTaJIbHbIH MeTO)\ H npHMoH 3KcflepHMeHTaJIbHbJH Me

TOA, HCnOJIb3YJOlll,HH pactteT TOJIbKO AJIH ycpeJl,HeHHH 

Ha6JIJOAeHHH. HaKOHCII" B rJI. 7 pacCMaTpHBaeTcH otJeHb 

Ba:mHaH np06JIeMa o6ecnetteHIHI ;loCTOBepHocTH 
CTaTHCTHKH, T. e. ,ll,aHHI>lX 0 Hapa60TKc H OTK333X H3,nCJIHH 

H HX KOMnOHCHTOB. TaKCHl np06JIeMa BCTaeT npH HCnbJTa

HHHX CJ10)KHbJX H3,lJ,eJIHH notJTH Bcer,lJ,a, TaK KaK 3,ll,eCb 

Oll,eHKa Ha,ll,e)KIIOCTH, KaK npaBHJIO, COBMelll,aCTCH C 'z!'PyrH

MH HcnblTaHHHMH H.'IH ,lJ,a)KC C 3KCnJIyaTaUHeH H3,ll,eJIHH. 

B 3TOIi rJIaBe paccMaTpHBaJOTcH HeKoTopble opraHH3all,HOH

IIble BOnpOCbJ, He,ll,001l.CHKa KOTOPblX Ha npaKTHKe 3a t laCTYlO 

pe3Ko HCKa)KaeT pe3YJIbTaThI. 
B npHJIO)KeHHHX 1 H 2 npHBO,ll,HTCH 060CHOBaHHC AByX 

MeTo,nOB KOHTPOJIH K03CPCPH1I.HCHTa rOTOBHOCTH: O,lJ,HoCTyneH

ttaToro H noc.'Ie,nOBaTeJIbHoro. ilpHJIO)KeHHe 3 cO,lJ,ep)KHT 

npHMcp nJIaHHpOBaHHH HcnblTaHHH Ha H8,ll,e)KIIOCTb AOCTa

TO'IHO CJIo:mHoro H3,ll,eJIHH BhI'lHCJIHTeJIbHOrO KOMIIJIeKCa, 

npH.'10)KeHHe 4 - npHMep 06ocHoBaHHH 'IHCJIeHHOrO 3Hatte
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HHH HopMHpyeMoro nOKa3aTeAH Ha~emHOCTH ~AH H3~eAHH 

THna ACY. ABTop no B03MomHOCTH He OCTaHaBJIHBaJICH Ha 

Bonpocax, ~OCTaTO'IHO XOPOllIO OCBemeHHbIX B JIHTepaType 

(paC'IeT Ha~emHOCTH H3~eJIHH C ~ByMH ypOBHHMH pa60TO

cnoc06HOCTH, KOHTPOJIb nDKa3aTeJIeH THna Hapa60TKH Ha 

OTKa3 npHMhIM 3KcnepHMeHTOM H ~p.). 
flO' npocb6e aBTopa rA. 7 HanHcaHa A. 51. Pe3HHDBcKHM, 

HMelOmHM DrpoMHhIH onhIT opraHH3aUHH HCnblTaHHH CJIom
HbIX CHCTeM B pa3JIH'IHbIX YCJIOBH5IX. fl pHJIOmeHHH 1-3 
HanHcaHbI M. H . .113HpKaJI, KOTopaH 6bIJIa coaBTopoM 60Ab

llIHHCTBa HOBbIX MeTD~OB HCnbITaHHH, npe~JIaraeMhIx B KHH

re, H O'IeHb MHoro C~eJIaAa ~JIH HX BHe.ll,peHHH Ha npaKTHKe. 

CymecTBeHHYIO pOJIb B HanHcaHHH KHHrH chIrpaAH H ueH

HbIe 3aMe'IaHHH peueH3eHToB - .ll,-pa TeXH. HayK P. C. Cy

)l,aKOBa H oc06eHHD KaH~. TexH. HayK B. B. Map'IeHKO, 

nOJIOmHTCJIbHOe BJIHHHHe COBeTOB KOTDPbIX Ha cO.ll,epmaHHe 

KHHrH Tpy~HO nepeoueHHTb. 

Bce 3a~aqH, paccMaTpHBaeMbIe B KHHre, CTaBHJIHCb 

B HaH60JIee 06meM BH~e, n03ToMY HX peweHHH BO MHDrHX 

CJIY'IaHX HBJIHIOTCH npHOJIHmeHHbIMH. B HeKoTopbIX pa60

Tax no OT.ll,eJIbHblM BonpocaM H3 'IHCJIa paccMaTpHBaeMblx 

B KHHre nDJIY'IeHbI 60JIee H3HlIJ,Hble pe3YJIbTaTbI, O.ll,naKO 

06JIaCTb HX npHMeHeHHH He~OCTaTOqHa. flpe~JIaraeMbIe 
06mHe peIlIeHHH, pa3YMecTcH, HeJIb3H C'IHTaTb HaHAyqIlIHMH 

H OKOH'IaTeJIbHbIMH. HeKoTopble H3 HHX, B03MomHO, Hym~a
IOTCH H B 60JIec cTpDrHx o6ocHoBalIHHx, KOTopble eme m.ll,YT 

CneUHaJIHCTOB-MaTeMaTHKOB. O.ll,HaKO OHH oTpamaloT ypo

BeHb cerO~HHIlIHero .ll,HH, Kor.ll,a aJIbTepHaTHBoH npH6JIHmeH

HOH H ~ame rpy60H OUCHKC HBJIHeTCH OTKa3 OT 3a.ll,aHHH 

HJIH npoBepKH Tpe60BaHHH K Ha,LI.CmHOCTH CJIOmHOrO H3.ll,e

JIHH. 3TO onpaB.ll,blBaeT MliorHe MeTO~HlIeCKHe He~opa60TKH 
(KoHellHo, JIHIlIb ~o Tex nop, nOKa oueHKa OCTaeTCH TO'·IlIec 

oueliKH Ha rJIa3). floqTH Bce peKOMeH.ll,yeMbIe MeTO.ll,bl TaK 

HJiH HHalie OTpameHbI B rOCY;J.apCTBeHHblX H OTpaCJICBbIX 

CTaH.ll,apTaX H anp06HpOBaHbI B pa60Te pH~a opraHH3aUHH. 

ABTop Ha.ll,CeTCH, 'ITO ~aJIbHCHIlIee BHe)I,peHHe H COBepIlIeH

CTBOBaHHe 3THX MeTO.ll,OB nOMomeT nOCTaBHTb Ha~emHOCTb 

B O.ll,HH pH~ CO BceMH OCTaJIbHbIMH xapaKTepHCTHKaMH 

npOMbIIlIJIeHHbIX H3~eJIHH. 

UnpeAe1leHHR 

TepMHlIN H onpelleneHIHI. nplfMeHReMhlC S KHlfre, K3K 

npaBHJJO, COOTBeTCTBYIOT CTaHllapT3M [18, 19}. BBe.ll.eM 
HeKOTopble llOnOJlHHTeJ'lbHhlC Onpe.1le.1CHHR, Heo6xo.1lHMble 
;VI!I na.1bHe~lUcro H3J10H<CHHH H HNClOlUHC 0611lHR xapaK

Tep. HCKorophle H3 HH,X so H36c)KaHHe OlUH{)O'lHhlX TO.'1KO

BaHKii COnpOBO}f{.1l3JOTCH MaTeM3TH'IeCKHMH nOJlCJlCHH Il M H. 

06IUHe nonollleHMJI. BYJleM Ct{HT3Tb, "ITO ,H3..'le.1He B 'K3)K' 

..'lhlfl: MOMeHT BpeNeHH onHCblBaCTCSl [ napaMeTpaMH. COBO

KynHOCTH HX B03MO)l{HblX 3H3'leHHH x= (XI. X2 • ..• , Xl). 
npHHa~'l.leH<alU.He HeKOTOpoMY MHO}f{CCTBY X, onpe.1le.'1f1IOT 

COCTOHHlfe H3..'leJlHH. B npocTeihueM cJ'ly'lae 3TO nap3MeTpbl, 

onpe)lenHlOlUHe pa60TOcnoco6HOCTb K:rH Hepa6oTocnoco6

HOCTb KOMnOHeHTOB H3)leJlHSI. Bc.'1eACTBHe B03HHKHOBeHHK K 

yCTpaH{~HHH HeHcnpaSHOCTeH napaM€Tphl MeHHI<:lTCH BO ape
MeHH t~· HweeT MecTO CJlYlJ3AHhlA npoliOCC CMeRN COCTUR

HHH X (t). OT]le.'1bHble peaJlH3au.HH npou.ecC3 x(t) 6Y.ll.eM 

Ha3h1BaTh rpaeKTopKSlMH npouecca CMeHhI COCTO}lHHii g; 
MHO)l{eCTBO TpaeKTopHH o603H3'IHM G. T, e. gE G. nOJlH3S1 

HcnpaBHocTb H3)lt'JlHSI Ha steM HHTepsane BpeMeHH pa60· 

Thl tp CbOTBeTcTsyeT TpaeKTopHH go. 51' .!leM C'IHT2Tb, tlTO 

napaMeTphi X npHHHM3KJT )lHCKpeTHhie 3Hall,eKHlI, TOr)la Ii 

MHO)Kt'<:TBO X )lHCKpeTHo. Pe)IKHe H TpY.IlHble )l,.1R 3HanH3a 
H3}1.e.IJHSI C HenpephlBHhlM MHo)f{eCTBOM COCTOSlHHii nOKa Ma

.'10 H3Y4eHhI H B KHHre He pacCM3TpHB3KlTCSI. 

nOMHMO nap3MeTpOB X, CBH3aHHhlX c Ha)le)t(HOCTbJO 

H3]leJlHSI, CYlUeCTBYJOT napaMeTphi ~ KeH3Jle)l{HOCTHhlX, 

BHeWJfHX !lJaI<TOpOB: Xapal<TepHCTHI<H HCXO.1lHOrO ChlpbH. 

noro1lHhle Yc.'JOBHR, oc06eHHocTH 06beKTOB 06C.1YJoKHBaHHH. 

OHK T3K)I{e MorYT MeUHTbCH BO BpeM€HH, 06pa3Yfl aHa.'IO

rHtlHhle TpaeKTOpHH ill, I1pHHa~'l..'1eH<alUHe MHO)l{eCTBY S2. 
CYlllecTByeT. KpOMe roro, ¢YHKUHOHa:1 e(ill, g), xapaK' 

TCPH3YlOlllHfi pe3YJlbTaT, 3¢!lJeKT OT npHMCHeHHH H3)leJlHSI. 

nJl~ O..'lH03U3'lHOrO nOHHM3HHs! TepMHHOB, ynoTpe6J1J1e

1IU.Il:, np" H3J10)f{CHHH, B}Se.1leM ew.e q,YUI<UHIO pa60TOCIIoco6

HOCTH Y (S, x) =!I (i), xapanepH3YlOIllYKJ cnoco6HoCTb H3.'le· 
IIHS! BhlnOJlUSlTb eBOfO Pa601)" B ,laHHhlH MOMeHT BpeMeHH. 

Onpe,!J,eJ1HM ee K3K ~q,¢eJ(T. nOJlyqaeMhlii: OT H3JleJlHSI np" 

coxpaHeuHH !lJHKCHPOB3HHhlX napaMeTpoB x II S B Te'lCHHe 
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scero BpeMeHH pa60Tl:i. 51cHo, 1:JTO MrHOBeHHaH xapaKTe

pHCTHKa y-(,. x) Ile onpe.n.eJHleT peaYJlbT3T pa60TJ£:-:Hn.:. 

CJle.n.HHH 33BHCHT OT Toro, K3K 6y.n.YT MeHSlTbC5I COC'UWiL".ya 

H3.n.enHH (a BCJle,D. 3a HHMH H 3Ha'IeHHH g(~, x» Ha HnU!p

BaJle tp }{ KaK .n.OJIro H3.n.eJlHe 6y.n.eT OCTaBaTbCH B Ka)K.n.OM 

H3 HHX. 

O.n.HOMY H TOMY )Ke 3Ha'IeHHlO YII (~, x) npH q,HKCHPO

'BaH HOM ~ MoryT COOTBeTCTBOBaTh pa3JIH'IHhle COCTOflHHH 

HS.n.eJJH5J x, 06p a3ylOllI,He HeKoropoe nO.ll,MHO)KeCTBO' X II. 
HHJI.eKCOM 0 OTMeTHM ypOBeHb HOMHHaJIbHOii pa60Tocnoc06. 

HOCTH Yo H COOTBeTCTBYlOmee no.n.MHO)KeCTBO Xo, BKJlIO'IalO

mee B ce651 COCTOflHHH nOJlHOH HcnpaBHOCTH H3.n.eJIHH H HC

HcnpaBHOCTH, He BJlHfllOllI,He Ha pa60Tocnoc06HocTh. TaK 

)Ke OTMeTHM H TpaeKTopHIO go, xapaKTepH3YIOmYIOcH npe

6h1BaHHeM npouecca x (t) B no.n.MHO)KCCTBe Xo B Te'IeHHe 

Bcero BpeMenH pa-60Thl. I1H.n.eKcoM m o603HaQHM nOJIHYJO 

Hepa6oTocnoco6HoCTb. 

OTlca:JOM B 9THX TepMHHax 6y.n.eM· Ha3hlBaTb nepexo.n. 

npouecca xU) H3 o.n.Horo no.n.MHO)KecTDa XII B .n.pyroe X, 
C XYJUUHM 3lta'ICHHeM yI(s, x), T. e. C nOHH)KCHHhlM ypOB

HeM pa60Tocnoco6HOCTH, a TaK)KC caMO npe6hlBanHC 

B 3TOM no.n.MHO)KeCTBe. OTKa3hl MoryT 6hlTh nOJIHhlMH (i= 
=m) HJIH 'IaCTH'IHhlMIf «)<i<m); HCXO.n.HhlM no.n.MHO

)KeCTBOM He 065J3aTeJIhHO 51BJI5JCTCH XO (T_ e. k~O). 
BOCCTQH08AeHueM 6y.n.eM Ha3hlBaTh 06paTHhlA nepexo.n. 

C nOBhlIIleHHeM YPOBHfI pa60Tocnoc06lWCTH. TaKHM o6pa

30M, nponecc y (t) eCTh npouecc OTKa30B H BOCCTaHOB

JleHHiL 

CJIe.n.yeT OTMeTHTb, 'ITO XOTH no.n.o6Hoe npe.n.CTaBJleHHe 

o q,YHKUHoHHpOBaHHH H3.n.eJlHA .n.aBHO H3BeCTHO (2, 20J, 
B TeopHH H npaKTHKc Jla.n.e)KHOCTH BMeCTO Hero npeo6JIa

.n.ae-r ero cyry60 1:JaCTHhlH CJIY'IaH. C'IHTaeTCH, 'ITO MHO

)KecTBO 3Ha'IeHHH Yi COCTOHT TOJlhKO H3 ,D.BYX 3Ha'IeHHH Yo 
If YI, a MHO)KecTBO X pacna.n.aeTCfI Ha ,D.Ba nO',D.MHO)J{ecTBa 

Xo H XI, T. e. H3.n.eJJlte MO>KeT6hlTh JlH60 HOJlHOCTblO pa~ 
60TOCnoco6HhlM, JlH60 nOJIHOCThlO OTKa3aBWHM. EOJ1bWHH

CTBO HCCJlc.n.OBaHHH nOCBfllUeHO npoueccaM x(t) H y(t), 
, 	Tor.n.a KaK 1f3YQeHHe BJIHHHHfI 9THX npoueCCOB Ha BblXO.n.UOH 

9<J>q,eKT, KaK npaBHJlO, 06XO.n.HTCH CTOpOHOii. 

,ll.Ba BH.lI.a H3.l1.eJlHIi. Ey.n.eM pa3J1H'IaTb 'H3.n.eJIHH BH,ll,a I 
C .IJ.BYMH ypOBHflMH pa6oTocnoc06HocTH - HOMHH3JIhHblM H 

HYJIeBhlM n H3.n.eJIH5J BH.n.a II C MHorHMH YPOBHflMH, BKJIIO

'IalI YPOBHH nOHH>KeHHOH, npOMe)KYTO'IHOH pa60Tocnoco6

HOCTH. 3aMeTHM, 'ITO HHOr.n.a B 3TOM )Ke CMhlCJIe ynoTpe6
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JUUOTCfI TepMHHbl cnpOCTble» Ht:C,1JO)KJUlie:.. HO B .n.aHHoll 
KHHre HM" npu.n.ae-rcR OO~HblA CMYCJt. 

CTporo rOBopR, no.n.3BJlflJOllI,ee 60JlbWHHCTBO H3J~eJlIU" 
CJle.n.yeT OTHOCHTh K BH.n.y II. O.n.H8KO 9TO SJlClleT 38 c060H 
PSJ.n. MeTO.ll.If1:JecKHX YCJlO)KeHe)fUH, KOTophle onp8n.n.8Hhl 
JlHIUh TOr.ll.a, Kor.n.a npOMe)KYTO'I.Hble ypOOHH cymecTBeHHO; 
OTJlHllalOTCfI OT HOMUHaJlbHOrO U HYJIeBOrO, a BepOfiTHOCT~ 
nonanaHHfI H3.n.CJlH5J B COOTBeTCTBYIOlIl,He no.n.MHO)J{eCTB~ 
COCTOflHHH: He CJlHWKOM MaJla. I1HblMU CJlOBaMH, B pflLl,e: 
CJlY'laeo MO)KeT OKa3BTbCfI ueJIecoo6pa3HblM BHCCTH B OUCH-' 
Ky HeKOTOpylO OWH6KY, HO CBeCTH Bee COCTOflHHH H3).l.CJIH5J', 
B .n.Ba II0J~MHO)KCCTBa C .n.BYMfI ypOBHflMH pa60Tocnoco6HO
CTH. Eho onpe.ll.eJlfleTCfI Tpe6yeMoH TO'lBOCThlO HCCJlC.lI.O
BaHH.sl. 

31jJIjJeKTHBHOCTb. fiY.lI.eM Ha3hl'BaTb 3q,<pCKTHBHOCTblO H3
.lI.eJlHfI KOJIHqeCTBeHHYIO Mepy Ka'IecToa BLlnOJIHCHJHl H3.l1.C
JlHeM ero <PYHKUlfH. nOKa3aTeJlh 3<pq,eKTHBHOCTJI E HBJlfl 
eTCfI KOMnJleKCJlLlM nOKa3aTeJleM Ka'lCCTBa. OnpC.lI.CJlIIM cro 
KaK MBTeMBTIl'JCCKOe O)J{H.n.aHHC BLlxo.n.Horo 5Ht>q,eKTa, T. C. 
E=M [Id. JJ.aJlee 3TOT nOKa3aTeJIh 6yneM Ha3h1BaTb npo
CTO 3<p¢eKTHBJlOCTblO. 11M MO)KeT 6b1Tb Jlu60 HCKoTopa fI, 
paaMepJlaH BCJlH'IUH a - cpe.n.HHH .lI.OXO.ll., npOH3HO.ll.HTCJlL
HOCTb, ')HCJlO oOCJIY)KHBaeMhlx 06'beKTOB, JlH60 BepofiTHoCTL 
BblnOJlHeHHfI onpe.n.eJIeHHoi\ 3a.ll.a'lU -- nepC.lI.a'IH C00611~C-' 
HHfI, Jl.OCTaOKH rPY3a, 06pa60TKH .n.eTaJIU. 

Jl.oa BH.lI.a nOKa3aTeJleii H~e)KHOCTH. fiY.lI.eM HB31JIUaTh' 
TeXJlH'leCKHMH TBKue nOKa3aTeJlH Ha.n.e)KHOCTU, KOTOPblC 
xapaKTepH3YIOT npouecchl x(t) HJlII y(t), T. e. npoueccbI 
6JlY)l{J1.aJlHfI no COCTOflll!-lfiM HJlH no ypoBH5JM (BHe cBfl3HJ 
C peaYJlhTaTaMH pa60Thi H3neJlUfI), 1<. H!-IM OTHOCflTCfI cpe.ll.-: 
IIf1H lIapa60TKa na OTKa3 (no oTKaaa) T, Cpe.ll.Hee npcMfI 
BOCCTaHOnJleHHH T... HIITeHCHBHOCTb (napaMeTp nOToKa) 
OTKaaOB H BocCTaHOBJleHHH ~ If ~ H .lI.p. 

OnepaTHBH hlMIf 6yil.eM Ha3b1BaTb TaKHe nOKaaBTCJlli, 
KOTophle xapaKTepH3YloT BJlHflJlHC npoucccOB x(t) H y(t) 
Ha llblXO.n.HOH 3<p4>el<T H B HTore Ha BeJlU'lHHY E. K HHM 
OTHOCflTCfI, HanplfMep. K03<p<pHUHeliT onepaTHBHoH rOTOD
HOCTH Kor, BCPOfiTHOCTb 6eaoTKa3Hoif pa60Thl B TC'leHHC 
BPCMCIIH BblnOJlIleHHfI aaJ1.a1JH P (t), K03<p<PHUHCHT coxpa
HeHH.sl 3<p<peKTHBHoCTH Kaq" Bhlpa)KalOlllHH OTJlOlliCHHe 
3Cf><t>CKTHBHOCTH UaJ1.eJIHfI C pCaJlbHOH uaJ1.C)I{J1OCTblO K ero 
~<peKTHBHo<':TH npH 6caoTKa3Hoii pa60Tc. 

l(09<P<PHUHeHT rOrOBJlOCTH Kr .slBJlfleTCfI npHMepoM no
K3aaTeJlfl, KOTOPblA MO)KeT 6b1Th H TeXHH'IeCKHM, H oncpa- ~ 
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THBHhIM O,AHOBpeMe!lHO. C o,AHoA CroPOHbI, 3TO BepoHTHOCTb 
!fIPe6hIBaIlHSI H3,ACJlHH B IlO)lMHO:>KecTBC COCTOSlHHA Xo B npo
1H3BOJlblfhlA MOMenT. C .lfJJyroH CTOPOHbI, ecJlH H3.ll.eJlHe 
:itpe.ll.Ha3Ha'leHO ,AJlH BblnOJlHeHHH OIJeHb KOPOTKHX 3a)la'l, 

TO Kr Onpe.ll.eJIHCT BepOHTHOCTb Toro, 'ITO BblnOJlHeHHe 

O.ll.HOM TaKoA 3a.ll.a'lH He OY)leT copBaHO OTKa30M. 
4aCTHhlM CJIY'IaCM TeXHH'IecKHX nOKa3aTCJleif Ha)le:>KHO

iCTH HBJlHIOTCH n01ca3aTeAu aOA20ee'l.HOCTU. .OHH xapaKTe

:PH3YIOT TOJlbKO O)lHH napaMCTp npouccca ,x (t) - ero 00

.1U,ylO npO)lOJl>KHH~JlbHOCTb .11,0 .ll.OCTH:>KemiH npe)leJlhHOrO 

COCTOHHHH. 3TO COOI>lTHe B OOJlbllIHHCTBe CJlY'IaeB (a oco
,0eHHO )lJlH CJlO)KHblX H3)lCJmit) MO)KHO npe.ll.BH)leTb H DJIa

}lHpOBaTh. 0HO He HBJlHeTCH HeO:>KH)laHHblM, KaK, HanpHMep, 

OTKa3. PaOOTa H3)lCJlHH HC 06pI>lBaeTCH HacTynJleHHeM npe

.ll.eJlbHOrO CQCTOHHHH, a 3aKaHIJHBaCTCH aa6J1arOBpeMeHHO. 

TaKoe OKOH'IaHHe pa60TI>I BJlHHeT He Ha ee pe3YJlbTaT, a Ha 

pa3J1H'IHhIC 3arpan>l: Ha HOBoe H3)leJIHe. Ha )lCMOHTalK 
CTaporo H T . .ll.. 

MeTO)l.bI HcnhlT3HHH. BY,ACM paaJlHtfaTb TpH MeTO.ll.a HC


nhITaHHH Ha HaAC:>KHOCTh B 3aBHCHMOCTH OT COOTHOllieHHH 


HCnOJlh3yeMblx npH "'TOM paC'ICTHhiX H .3KcnepHMCHTaJlbHblX 

-.ll.aHHhIX. DpHMOH· 3KcncpHMCHTaJlbHhlft MCTO,lJ, (D3M) 

npC.ll.nOJIaraeT Ha6J1lo)leHHe peaJlH3aUHft caMOH o UeJlHBae
MOM BeJlH'IHHbI H npHMcHcHHe' paCqeTOB TOJlhKO ,lJ,JlH liX 

ycpe)lHcHHH. HanpHl.fep, MO)KHO MHorOKpaTHO npOBepHTb 

pa,60Tocnoco6HOCTb H3)leJlHH B paaHble MOMeHThI BpcMeHH H 

3aTeM OIlCHHBaTb Kr KaK OTHOllICHHe '1HCJla nOJlO:>KHTCJlh

HhlX PC3YJIhTaTOB K 'IHCJlY npOBcpOK. KOCBellHblH 3KcnepH

MeIlTaJlbHl:lH MeTO.ll. (K3M) npe,lJ,nOJIaraeT Ha6J1lO)leHHe H 

OU,CHKY HeKOTopblX )lpyrHx BeJlH'IHH, TaK HJlH HHa'le CBH3aH

HblX C oueHHBaeMoii, H paCtfeT nOCJlCAHcft no COOTBCTCTBY

IOllI.ei'% Q>opMYJle. HanpHMep" Kr MOlKHO o llCmITb KaK 

~/ (£+ii) '1CPC3 OUCHKH i H ;. PaCQeTHO-3KcnepHMCHTaJlb


HhlH MeTO.ll. (P3M) CBO)lHTCH K paa)le.nbHOMY uaoopy CTa

THCTHKH no KOMnOHeHTaM H3}.'leJlHH H nOCJle)lYlOlucMY pac


'ICTY nOKa3aTCJleH Ha)le)f{HOCTH no Q>opMYJle, Y'IHTI>IBalOlll;ci'% 


ero CTPyKTYPY. 
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~ Bbt&OP n6KA3ATEnEA HAAE>KHOCTYI 

-.. 
PaCCMOTpHM sO'npoe 0' TOM, K3KHMH nplIHUHnaMH cnc-: 

,ll.yeT PYKOBO')J.CTBO'B8TbCH 'TlpH Bhl60pe nOK33aTeneA H3,nC>K-. 

HOCTH (DH) ,ll.nH npHMeHCHHH B TCXHH'leclHIX 33,n3HHHX Ha:: 

pa3pa6oTKY HOBUX H3,U,enaH H B TeXHH<tecKHX YCJlOBHRX H8 

H3.1lCJlHH, BblnYCKaCMblC ccpHAHO. Pe'lh H,ll.eT npc}K)l,e Bceroi 

0' BH,ll.C nOKa3aTCJlCH, XOTHH C Y'JCTO'M np06JIcMbI 06ocHo

BaHH5I HX 'IHCnCHHhIX 3HaqeHHi%. BHaqanC CcpOpMyJIHpycM 

Tpc6oB3HHH, npC)I.'bHBJIHCMblC np3KTHKOA K T3KHM DH. C-re

nCHh BbiTlOJIHeHHR :n'HX Tpe60naHHH 6Y,ll.CT D )I.aJlbHeHUlCM 

KpHTepHeM npc,ll.T1o'ITCHHR Toro HJIH HHoro npHHlJ.Hna BbI·6o-. 
p'a Dr!. CpaBHHTCJlbHblif aHaJIH3 pa3J1HlJHblX npHUHHnOB 

BN·6opa npOBC,ll.eM OT,ll.CJlbHO ,nJIH HOBbiX pa3pa6oToK H cc

pHAHhlX H3,U,eJIHH. 

1,1. Tpe6oBaHHJI, npe.qloJlB.Il.ReMble K HopMHpyeMblM 
nOH:o:a>!nenSlM Ha.qe)KHOCTH 

Tpe()OBaHHR npaKTHKH. DY,ll.CM 33'T1HCblJ3aTb Tpe6oBaHHH, 
HC y"JHThIBaH nOKa B03MO>KJlOCTH HX BblTlOJIHCHHSI (nOCKonb

Ky CPC,ll.HHHX HCT HM O',ll.HOrO 6C3YCJIOBHO 06H3aTCJIhHOrO, 

cnOBO "",ll.OJI.>KJlbI:Jo B npHBOJl.HMhlX. HU>Ke cpOpMyJlHponKax 

CnCJl.yeT nO'HHMaTb KaK 4:.>KCJlaTCnbIlO:l>, «Ha,ll.O 6b1:' H T. n.). 
a. DH Jl.OJI.>KHbI OTpa>KaTb BJIUHHH8 }la,ll.C>KHOCTU Ha BbI

HOJIHCHHc OCHOBHblX !PYHKllHA H3Jl.eJlUH. riB, OTpa>KaIOUI.He 

3TO BnHHHHc, Mbi paHcc H33BaJIH onepaTHIHlblMH. 
6. Dri .n:OJI>KHbI onpe,ll.CJISJTh Ha,ll.C)KHOCTb IH;-3aSHCHMO 

OT xapoKTcpa HCnOJIbSOBaHHH H3,ll.CnHH (n TOM qHCJIC O'T 

RpeMCIIH BhlnOJIHCHHH 3a,ll.a'I, OT nOCJIe,ll.CTBHA OTKa30B 

H T. ,ll..) KaK CBoAcTBO C06CTSCHHO H3,ll.eJIHH, liO TaK, QT06w 

oua nOJIHOCTblO onpclleJll'lJIa «noBC)leHHC:' HS,ll.CnHH B pa6o
TC H n03BOJlHJIa pcrnaTb BCC OCHOBHble 3a.n:a'IH, CBH33HHblC 
C HB,ll.C.>KHOCTblO. 1<. nOCJIC,ll.lIHM OTHOCHTCH H paCqCT onepa

THBHblX DH. DB, Y,ll.OBnCTBopHlOlllHC .9TOMY TpeOOBBHHIO, 

1\:'11>1 Ha3BBJIH TeXlIH"lCCKHMM. 
Y.>KC ccAqac BH,ll.IiO, 'iTO y,ll.OBJICTBOPHTh O,ll.HOBpeMCHHO 

nn, a H 6 HeJIerKO. 
8. DH B ToA HJlH RHOA ¢toPMC )lon)KHbI 6blTb npHMeuH

Mhl K H3,ll.C.1IHs:lM C MHOI"HMH YPOBHHMH. nH ,ll.JlH H3,ll.enHli' 
C ,ll.BYMH ypOBHs:lMH ,nOJI>KHbI ,6b1Tl. HX qaCTHbiM cJlY'iaeM. 
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e. JJ.mI BCeX 3a.ll.aBaeMhIX TIH n.OJJ}KHhI cYlllecTBoBaTb 
MeTO.ll.hI HCnblTaHHH, KaK OJlpe.ll.eJIHTeJIbHhIX, TaK H KOH
TPOJlbHblX. 

O. 4eM Jlyqrne H3.ll.eJlHe COOTBeTcTByeT CBOeMY Ha3Haqe
:HMID ("IeM Bhlrne 3tFtFeKTHBHOCTb H3.ll.eJlHSI). TeM BbUUC 
,lI.OJl)KHa 6h1Tb XapaKTepHCTHKa ero Ha.ll.e)KHOCTH H BepOSIT
HOCTb npHCMKH Ha HcnhlTaHHSIX. OTMeTHM, 1:1TO 3TO eCTecT
BeHHoe Tpe60BaHHe He BhInOJlHSIeTCSI B O"leHb pacnpOCTpa

HeHHOM CJlY"Iae: KOr.ll.a Sa.ll.aHbI O.ll.HOBpeMeHHO T H T:a (CM. 
§ 1.2). 

e. 060cHoBaHHc lJHCJleHHblX SHalJCHHH sa.ll,aBaeMhlx TIH 

,lI.OJl.mHO 6bITb MaKCHMaJlbHO 06JlertleHo. 
:JIC. BbI60pflH .ll.JlSI HOBOH TeXHHKH He .ll.OJl)KeH saBHceTb 

OT tFaKTOPOB, Onpe.ll.CJlSIeMbIX B XO.ll.e pa3pa6oTKH. TIPH CO

CTaBJleRHH TeXHHqCCKOro Sa.ll.aHHSI Ha ellle HecYllleCTBYIDll1.CC 
HS.ll.cJ1'He saTpY.ll.HHTeJlbHO, HanpHMep, YKa3aTb lJHCJlO ypOB
HeA: pa60Tocnoco6HOCTH, HaJlH1:1HC pcscpBa H T . .ll.. 

OTMeTHM, lJTO 3TO Tpe60BaHHe He OTHOCHTCSI K Bbl-60py 
flH .ll.JlSI TeXHHlJecKHX YCJlOBHH Ha cepHHHhle HSJl.CJlHSI. 
o KOTOPblX npH nepe.ll.alJe B npOHSBO.ll.CTBO HSBecTHO npaK-

TH"ICCKH Bce. . 


3. flpHHUHn BhI60pa TIH .ll.OJl.meH OXBaTbIBaTb Bce' Be

.lIHlJHHbI, BJlHSIIDll1.He Ha TIH. TIpe.m.ll.e Bcero 3TO OTHOCHTCSI 
K BpeMeHH pa60ThI, KOTopoe BXO.ll.HT B TIH THna P(t), Ko", 

u. JJ.OJl.mHbI CYlll.ecTBoBaTb MeTO.ll.bI, II03BOJlSIIDll1.He pac
CqHTbIBaTb flH na 3Tane paspa60TKH H3.ll.eJlHSI. 

K. TIH .ll.OJl)KHbI HMeTh npOCTOH tFH3HlJeCKHH CMblCJl. 
,TIO-BH.ll.HMOMY, HH O.ll.Ha CHCTeMa IIOKa3aTeJleH He CMO

.meT Y.ll.OBJleTBOpHTb cpasy BceM 3THM Tpe60BaHHSIM. O.ll.H8
KO, RaK YKaSbIBaJlOCb, BblIIOJIHCHHC Ka.m.ll.Oro H3 HHX lKCJla
TeJIbHO, HO 6C3 Hero BCC-TaKH MO)KHO OOOHTHCb. TaK, 

HCKOTopbIe opraHH3aUHH 06XO.ll.SITCSI .ll.a.mc 6C3 MeTO.ll.OB 
HCIIbITaHHH, npOBcpHSI TIH paCqCTHblM IIYTeM. ::ha Hco6SI
SaTeJlbHOCTb 06JICr"laCT npOOJlCMY, HO OHa :IKe nopo.m.ll.aCT 

TO MHo.meCTBO perneHHH, KOTOPoe CCHlJaC HMeeT MeCTO H 
B JIHTCpaType, H B npaKTHqecKOH pa60Te npOMbIlllJleHHocTH. 

l1.euCT8YIOUI,Ue HOpltWTU8HO-TexHu<tecKue OOKYMeHTbl OC

HOBaHbI Ha cOBcprneHHo pa3JIH"IHblX npHHUHIIax Bhl60pa 
nOKaSaTCJlCH. HanpHMep, B MCTO.ll.HlJCCKHX yKasaHHSIx 
rOCCTAHJJ.APTA [1] IIpC.ll.JlaraeTCSI Bhl6HpaTb .ll.JlSI Ka.m
.ll.oro HS.ll.eJIHSI TOT nOKaSaTCJIb Ha.ll.c.mHOCTH, KOTOPhiH BXO

AHT n OUeHKY 3tFtFCKTHBHOCTH tFYHKUHOHHpOBaHHSI .ll.aHHOrO 
H3,lleJlHSI. TaM :lKC paccMoTpCHbI OCHOBHble BH,llbi tFOPMYJ'r 

paCQCTa 3tFtFCKTHBHOCTH .ll.JlSI HS.ll.CJlHA C .ll.BYMSI ypOBHSIMH 
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pa60Tocnoco6HOCTH H C,llcnaHa nOTI~TKa yrrpocTHTb B~6op 
nOKa3aTencA, CBe,llH B Ta6.rrHUY npH3HaKH, onpe,llC.llHIOIUHe 

BH,ll $OPMYJIbl. PernalOIUHM rrpH3Ha KOM B [1] HB.1HCTClt 

,llOMHHHpyIOIUHH $aKTop npH Oll,eHKe nOCJIe,llCTBHH OTKa30B. 

a HMeHHO: $aKT B~HyJK.rr,eHHoro npocTOH; $aKT OTKa3a; He· 
BbInOJIHeHHe 3a,llaHHH B YCTaHOBJH2HHOM 06beMe. C nOMorublO 

3THX ~OpMyJIHpOBOK aBTopbl [1] cTpeMHnHcb oxapaKTepH

30BaTb Bll,n. ~YIIKll,llOllana E (g) 3aBllCHMOCTb BbIXOJUlOro 

3~~cKTa OT OTKa30B H3,lle,1HH. O'ICBH}I,HO, 'ITO [1] Y:l,OB.'Ie
TBopHeT Tpe6oBaHHIO a, HO HC 6. 

Cornacllo rOCT [17] Tpe60BaHHll K Ha,llCJKJlOCTH ,!lonJK

lIbi 3a,llaBaTbCH B BH,lle Ha60pa liaCTH~X nOKa3aTCncH, xa

paKTepH3YIOruHx OT,llCJIbHO 6C30TKa:lHOCTb, peMOHTOnpHro,!l 

HOCTb, ,llOJlrOBCIJHOCTb II COXpall5leMOCTb. KOMn.'lCKCH~e no

Ka3aTenH MoryT 3a}l,aBaTbCH TonbKO B ,llOnOnHeHHC K .3TOMY 

Ha6opy. Bbl60p nOKa3aTCJICH 6c30TKa3HocTH onpe,llCnllCTCH 

BH,llOM 3aKOHa pacnpC,llCJICHHH BPCMCHH 6c30TKa3HoH 
Tbl H3,J.e.'IllH; ,'l.pynw IIOKa3aTeJlH 

HO. Bpe~5I t, ll,nll KOToporo 3a}l,aeTCH BepoHTHoCTb P (I) Bbl

H3 UOCbMH pa3pcrncHHblx 3Ha'lCHHH. (01' 500 ,ll0 

, no IIOP5I,llKY Ull~P HanOMlmalOIIlHX pecypc. O'lC
BHJl.HO, 3,UeCb t lie MO:IKCT 6~Tb BpeMellCM BblrrO.TIHCHHH 

3a,!laIJH, n03ToMY P (I) CJIc,llyeT paCCMaTpHnaTb He KaK orrc

paTffBH~H, a KaK TCXHH1IeCKHf, nOKa3aTCJlb- KaK xapaKTC

pHCTHKy 3aKOHa pacnpe,J.e,'ICIlMH. TaKHM 06pa30M, [17] 
y,llOBneTBopHeT TpcooBaHHIO 6, HO He a. 

B ll,OKYMeHTC caMoro I3bICOKOro ypOBHH - CTall,!lapTC 

C3B [24] pellalOIUHMH $aKTopaMH ;lnll B~6opa fJH llBnll 

IOTCH pa3Mep YIIlcp6a OT OTKa30B H PCJKHM 3KcnnyaTaUHH 

H3}1,eJlHH. fJPC,llycMOTpeHo TpM CTcnCHH yruep6a: 

- yrpo3a 6e30nacHocTH JIIO}I,CH, :lIla'IHTE'JlbHblH MaTC

pHanbHblH HnH Mopanbll~H yruep6, 'ITO :laCTaB.'IllCT fIPHHH
M aTb Mepbl K HC,'lOnYIll,eHHIO OTKa33, 

- MaTCp"anbl:lbIH YIUep6 OT IlCBblTIo.'IHeHMH 3a.Qa tm 

HJlll OT npOCTOll O,UHoro nopHAKa co CTOHMOCTblO 
- MaTcpHanbHblH 

30M C YTpaTOH 06bCKTa HJIH cro BOCCTaHOBnCHHCM. 

PeJKHM 3KcnnyaTaUHM cornaCHO [24] MOJKe1' 6blTb HC

UMKJlHIJCCKHM, oncpaTHBHhlM HJIH 06UUIM. 

B TIOHCHHTCJIbHOH 3anHCKC K CTaHJl.apTY, HM B JIHTe

paTYpc He H3.'IaraIOTCH npHHUllnbl, nonmK€'HHblC B OCHOBY 

CTaH}I,apTa. fJO'BH,llHMOMY, [24] npe,llcTaBJIHeT C060H CIII,e 

O,llHH rrpHMcp Bbl60pa TIH 6C3 KaKoro-nH50 o6m,ero npHH
UHna, HO Ha OCHOBC MHTyHUHM H OnItlTa. 
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K3K B [I). Tall: H 8 (17, 24J npe,nycMoTPCHO. KOHC'IHO, 
'eCTeCTseHHoe ,neJIeHHe H3,neJIHH H3 peMoHTHpyeM1>le H He
,peMoHTHpyeMble. no CXO,nH.bIM npHHLI,HnaM Bhl6HP31OTCH no
lCaaaTCJlH ,nOJlTOBe'lRoCTH. 

Bcc ynOM)lHYThlC ,nOKyMcHTbl OTHOCHTCH TOJlbKO K HS,nC

,JIHflM C ABYMfI ypOBlIHMH Tpe60BaHHe 6 Be ShlnOJlHHeTCH. 

',KaK CJle,nCTBHC, He BblnOJJRHeTCH Tpe60BaHHC ;:He, TaK K3K 
lIS-S3 ::noro YlKe Jl3 ,snane pa3pa60TKH T3 Hc06xo,nHMO 

suaTb 'IHCJlO ypOBHeA p3'60Tocnoc06HOCTH 6y,nylIJ,ero H3,nC

JIHH. HHr,ne HeT YKa3aHHH, KaK m.r6HpaTb speMH t ,nJlH Be

POfiTHOCTHblX nH He BhlnOJIHCHO Tpe60BaHHe 3. no

CKOJlbKy B [17, 24) U OT'LJaCTH B [1] npc,nJJaraeTCH :Ja,na

'BaTb no OT,nCJlhHOCTU HeCKOJlhKO xapaKTepHCTJfK, KOTophle 

Ha ,nCJIC MorYT KOMncHcHpoB8Tb ,npyr APyra, HC BhlnOJlHHCT
CH Tpe60s3Hue a- Jly'IWCC H3]{CJlHe MOlKeT 6h1Tb aa6paKo

'BaHO, a xy,nwee npHHHTO (CM. § 1.2). 
MbI SU,nHM. 'ITO CYlIJ,eCTSYIOIlU.fC HopManlBHblC ,nOKyMCH

7h1 y,nOBJlenlOpHIOT ,n3JleKO HC BceM nCpC1HfCJlCHHbiM Tpe

60B3HHHM" H y)!{C O,nHO 3TO S3CTaSJlHCT HCKaTh HOBbie PC

lIleHHH. O,nH3KO P33J1UtJ:HH B npHnLl,Hllax, nOJlOlKCHHhlX 13 HX 

OCIIOBY, BeJl.)'T K TOMY, lITO npOU3BOJI B Bbl60pe 110Ka33TC

.JJcA nOJIY'l3eT ¢lOpMaJlbIlOC 060CHOBaHHe. n03TOMY 1l0HCK 
nOSOI'O. OIlTHMaJIbHOrO n )1,OCT3TO'IHO 06n~ero no,nxo,na 

npOCTO ne06xo,nUM. 
OChJ33TeJlbHble TpefioBaHHR_ OlleBHjJ.HO, liTO 13b160p nH 

peW31OlIJ,HM 06pa30M 33SIICHT OT Toro, KaKHC Tpe60saHHH 
C'IHTaIOTCH HaH60JIcc BalKHblMH. MbI 6y,nCM C t lHT3Th 06H:oI3

-reJIhHbIMH TO.fJbKO Tpe6oB3HHC B (llpHMCHHMOCTb PC3YJIhT3

TOB K H3,nCJlHHM C MlIorHMH YPOBHHMH) H Ba:amcihllCC 

,o606lIJ,3IOIlJ,ee YCJlOBHC: 33)1.3 BaeMbie IIOK33aTeJlH BMCCTe 

C MCTO)1.aMU HX IlpoaepKH )1.0JDKHbI 06eCnC41lTb ypOBCHb 

11a,nC)!{HOCTH, ,nOCTaTO'lHblH,)VlSl DblnOJlHCHIiH 1l3,nCJlHeM cro 

.sa,n3'1n. <I>3KTU'IeCKH 31'0 03Ha4aCT, 'ITO TaK HJlIl HBa'IC 

•nOJI)!{HbI 6h1Tb 06eCnC'ICHbI )1.0CTaTOlJHble 3HaqCHHH onepa

THBHblX nOK333TeJIcft. 

ABe rpynnLl H3)1.eJlHA. ()qeBu,nHo, B xo,ne PCWCHHH Ilpo6

.J1CMbl Bbl60p3 nH ,nOJllKHa ,6UTh BBC,nCH3 KaK3H-TO KJIaC

.c::mpHKaLl,UH H3)1.CJluA no npH311aKaM, onpe,neJIHIOIlJ,HM 3TOT 
m:ol60p • .LI.CHCTBHTCJlbHO, npH nepBoA )!{e nonhlTKC y,nOBJIC

1'BOpHTb Tpe60B3HHe a BCC H3,neJIHH pacn3AalOTcSl H3 )1.Ba 
MHO)KeCTB8 - BbI,nCJlHeTCSI 06111Hpm.lH rpynna Hs,neJlHft, ,nJI)l 

KOTOPblX HOPMHPOB3Tb onepaTHBHblc IlOK33aTCJIli Boo6lIJ,c 
Hea03MO)!{HO. 3T0' HS)1.CJlHSI, npe,nH33Ha'J3cMble )1.JlSI pelllc
HHH C3MblX p3a1l006p3311b1X S3)1.3'I JIH60 C3MOCTOSlTCJlbllO, 
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JlH60n CO<:T8se pa3JlBliIHt.lX H3AeJIHJl 6o.lz,ui~i'O,' MaCll1Ta6a. 
iiaripHMep. YHHBepC81lbflLle, aB~ .HC~HHKH' SHeproCHsfh 
)!{CHHH - THnOBbie npeo6paSOBaTeJIH, Bblnp.Hw,HTeJIH, K3Me," 
pHTeJIbt~C IlPH60pl>l, CBH3HaR 3nnaparypa wHpoKoro npH~' 
MeHeUIlH. Ba)KlIO TO, 'llTO ,nJlH STHX H3)1.eJlHA BJlHHHHC OTK8

30B lIB BblnOJlHeHHe sa.n.3Q HCOnpC,ll.eJlHMO H3-38 MlIO)KCCTB3 
133pHaHTOB 3THX sa,na'l. TaK, ,nHSeJIbH8H IlCpc,nRH)KHaH 3JIeK~ 
TPOCT3HLI,HH Bblpa63TblsaCT ncpCMeHHoe HanpH)KCHHC 220 B. 
400 rlJ" H 31'0 f,fanpfl)KCHHe MO)KeT HCnOJlb30B8Tb{:H ,nJIHi 

caMbiX pa3Ho06pa3HblX llcJIeii. By,nCM H3SblBaTb no,n06Hbltf 
U3J~CJlHH H3)1.eJlHHMH 0611lcro l1aaHa'leHHn (11011). . 

I3 OTJlH'IHe OT HOH H3.nCJlHH KOHKpcTHoro Ha3H3 l lcHuJi 
(HKII) HMelOT ol1pe)1.eJleHHYIO, H~HleCTHYIO a3,naQy. ::ho 
cnel~HaJlH3HpOBaHHble 3BM, paJI,HOJlOKaTOpbl, CHCTCMbI 

ynpa13JIeHHH TeMH HJlH HHblMH npouecc8MH H T. n. lIanpH~ 
Mep, Ka)K,nblH JlOKaTOp HMeeT KOHKPCTHYIO H nOJIHOCThJO 

onpe,ncJlellHYIO sa)1.a'lY: Kopa6eJlbllblM H8BHr3UHoHHblH JlD-' 
K3TOp-- C130IO, a3p.o,npoMHblA ~ CBOIO H T. ,n. IIo:noMY ,nJlSl. 

HK! I MOlKHO rQBOpHTb 0 BJlHflHHH OTK830B H:ijl,eJlHH Ha pC
3YJlbTaT TOA: pa60TbI, B KOTOPOA: OHO ytJ:8cTByeT. 

lIH)KC Mbi YBH,nHM, 'llTO npHHUHHU Ha3Ha'lCHHfI Tpe60
BaHHH K Ha,nC)!{HOCTU 1I3)l.eJIHH 3TH1: JJ.ByX rpynn cYIIlecTBen
HO p33JIH'IHhI. KpoMe Toro, 3TH IlpHHUHnbl p33J1HQaIOTCa 
T3KlKe 'VIR HOBblX pa3pa6oTOK H cepHHHblX H3,neJIHiL no
3TOMY MbI 6Y)1.CM paCCM3TpHBaTb HX OT)1,eJIbHO. 

1.2. Bbl60p nOKa3aTeneH ATI" HOBblX pS3pa6oToK. 
J.13AeTlHJI o6w.ero Hi!l3Hft"leHH" 

BLlnOJlHeHHe Tpe6oB3HHA: § 1.1. PacoMoTpHM 'l10CJIC,ll.OBa

TcJlbHO Cq,0PMYJlHpOBaHHble B § 1.1 Tpe60BaHHfI npHMeHH
TeJlbHO K H3)1,eJIHflM 06111cro H>l3H3QeHHH. By,nCM HCKaTb 
U3HJlYllWHe cnoc06b1 y,nOBJICTBDPHTb MaI<CuMYM Tpc60

naHHH• 
a. JlpuMeHeHue nOKa3aTe.neii, xapaKTepu3yfOw,UX BAUJl

Hue OTKa308 Ha peSY.!IbTar pa60Tbt, KaK Y>K' YKa3b1BaJIOCb, 
)1.JIH HOH HCB03MOlKHO. .LI.cHcTBHTeJIbHO, D O)1,HOH CHCTCMe 

OTKa3 113,neJlHfI npHBO,nHT K nOTcpe BPCMCHH, 33TpaQeHHOrO 
n3 PCMOHT; B ,npyroA, KpOMe Taro, TCpl'leTCSI HeKOTopoe Bpe~ 
MSl npe,nblJI,}'IIleft pa60TbI; B TpeTbeA cpblBaCTCH pe3YJIbT3T 
Bo06111C BCCH pa60TbI )1.aHHOrO H3,neJlHH, H npCllbl.nYlIJ,eA, H 
6y,nymeA:. 3TH H ,ll.pyrHc OC06CHHOCTH npHMeHeHHH H3,nCJHHl 
D pa3JIH'IHblX cHcTeMax, KaK npaBHJlO, HeH3SCCTHbl CQCTa
BHTeJIHM T3 Ha T3KHe H3,neJlHH. OTMeTHM, tITO eCJlH 6bl OHM 
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Ii 6b1Jl~H3BCCTUbi. TO 6b1JIO 6b1 KpaAue TpYAHO BbI6pan." 
OAHR .Jlg' MHorHX BapHaHTOB" B Tex PCAKHX CJIYtJaHX, KorAa 
:!i'ro BCC }Ke YAaCTCH, Tpe60BaUHH CJICAYCT npeA"MIBJIHTb KaJ<. 
K H3ACJJHIO KOHKpeTHoro H33Ha'lCHHH (§ 1.3)" 

113 CKaaaHHoro BblTeK3CT ncpHNH n3}KHblA npaKTH'Ie
CKHA BbiBOA: CJICAyeT OCTaBHTb BCHKHC nonbl.TKH aaAaBaT~ 
onepaTHBHblC nOKa3aTCJIH AJIH MOIL 

OTclOAa, B CBOIO O'lCPCAb, BblTCKaeT Heo6xo)l,HMOCT~ 
npHMcHeHHH TCXHH'lCCKHX nIL PaccMoTpHM :9TOT BapHaHT" 

6" llpUMeHeHue TeXHUII:ecK,UX llH, HeCOMlICHHO, BoaMOm
HO AJIA JII06b1X H3Ae.nHli. OAHaKO, 'lTo6'bI OAHO:'lHa'lHO onpc
AeJIHTb UaAC)I{HOCTb H3AeJllUI, 06b1'IHO Tpe6yeTC5I HCCKOJIbRO 

nH (T, T D , KOHTpOJlHpyeMocTb, CTOHMOCTHble nOK3aaTeJIH 
pCMOHTa H T. A.). T3, COCT3BJICHHOe H3 HHX, BblrJI5IAHT KaK 

cnHCOK nup3MCTPOB f:h, 8 2 , ."., 8n , T. C. KaK neKTOp HJIa 
M3TpHua. HaJIH'lHC pcaepBa HJlH yCTpoikTB, OTK33 KOTOPhlX 
npHI.lO)J"HT K '1aCTH'lllblll{ OTKa3aM H3ACJIHH, Bbl3b1BaCT HC<)O

XO,ll.HMOCTb 3a,ll.aBlilTb Bce lIapaMeTpbl OT,lI.CJIbHO ,lI.JIJI pa3HhlX 
'1aCTcii: H3,l1.eJIHH, 3apaHee HMe51 D BH)lY onpCACJICHHYIO ero 

CTPYKTYPY· ,llCi!.CTBHTCJIbllO, ,lI.a)l{c ,lI.y6JIHpOn3HHoe yCTpOi1
CTBO IICJIb3H paccMaTpHBaTb Bcer,ll.a KOK O,ll.HH 6JIOK C no
nblweHHoH HaJI.C)I{HOCTblO, TaK KaK, HanpHMCp, npH paC'ICTe 
paCXO)la 3anQaCTCH H 3aTpaT lIa 06CJIY)I{HBaHHC ero Ha,ll.O 
pacCMaTpHBaTb KaK YCTPOHCTBO C H3,l1.C)I{HOCTblO, B)].POC 

MCHblIJCH. 

,llJIHHa cnHCKa YMCHbWHTCH, CCJIH He CTPCMHThCH oxa
paKTepH30BaTh 6YKBaJIbHO BCC H nO)l{CpTBOSaTb HeKOTophl
MH xapaKTepHCTHKaMH. 

8. TexHu'lecKUe llH OAJl u30eAuu c MHOeUMU ypOBHJlMU 

MorYT 6b1Th npHMeHeHbI B ,lI.BYX BapHaHT3x. IIeo6xo)lHMO 
.I1H60 3aAaB3Tb Tpe60BaHliuI OT,lI.eJIbHO ,lI.JI5I Tex KOMfloHeHToB, 
OTKa3 KOTOPblX HBJIHeTCH '1aCTHQHblM OTK330M H3AeJIIHI. H 
OT,lI.CJIhHO ,lI.JlH cOBoKynHocTH OCTaJIbllblX, JIH60 ctJHTaTb Bce 
OTKa3b1 nOJIHblMH H 3a,ll.aBaTb nOKa38TCJIH Ha H3)lCJIHC B ue
JIOM, CBO,ll.H TaKHM nYTcM Dce ypOBIiH cro pa6oTocnoc06Ho
CTH K ,lI.BYM n aaBe,ll.OMO 3aHH)I{aH pe3YJlbTaT. nH )lJIH 

H3,l1.e.rJHA C ,lI.BYMH YPOBHHMH6Y,lI.YT 'laCTHhiM CJIY'laeM. 
e. HCnblTtlHUJl U30;eAUJl n ,lI.aHHOM cJIY'lae CBO)lHTCH, 

eCTCCTBCHHO, K OT,lI.CJIbHOH npoBepKe nccx KOMIIOHCHTOB BeK
Topa (O'leBH)lHO, 'ITO STY npOBcpKY MO)KHO npOBO,ll.HTb no 
,lI.aHHblM O,ll.HHX H Tex me HcnblTaHHH). MeTO)lbl KOHTPOJIb
HblX H TeM .()o.l1ce onpCAe.rJHTCJIhHblX HcnblTalloHA )lJlH 60JIb
UlHHCTB3 TeXHH'IeCKHX nlI H3BCCTHbI, H AJIH onpC,lI.eJlHTeJIb
HblX HcnblTaHHH H3,l1.CJIliH SToro )lOCTaTO'lHO. O)lHaKO KOH
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"TpOJIbHNe HCTIblTaHHj[ B TaKoAcj>oplIle ~eCneqHBaIOT, .lJ,JIR 

H3ACJIHS B Ue.nOM CO;9CeM He'te PHCKB, KOTOPhiC HMeJOT 
MeCTO All" K3)1{)].Oro napaMcTp3 B OTAe.lJbHOcrH. 

.1leAcTBHTeJlhHO, nycTh lIa H3,l1.CJlHC' 3a,naHO n He3aBHCH-, 
MblX nOKa3aTe.l1eA 8i, i= I, ... , n, H AJIH Ka)l{,lI.OrO YCTaHOB

.JIeHO ,lI.na ypOBHH: npHCMOtJHblH 0'0 H 6paKOBO'lHbI:H eit, 
a TaK)l{e PHCKH nOCTaBIU,HKa o.j H 3aKa3'IHKa ~l. ECJIH Bee 

KOMllOHCHTbl SCKTo.,pa COOTBCTCTBYIOT cBOHM HopMaM, H3AC
.I1He npHHHMaeTCH; eCJIH XOTH 61>lO,ll.HH He COOTDcTcTByeT,. 

-H3,l1.eJlUe 6paKyeTcH" 06111HH pUCK nOCTaSUl.HKa a onpeJI.c

J!HM KaK BepOHTHOCTb CJIY'13HHoro 3a'6paKOBaHHH H3)leJlHH, 

Y KOToporo "BCC 0; HaXO,ll.HTCH Ha BepXHeM ypODl-le; 06U(HH 

PHCK 3aK83'JHKa ~ KaK BepOHTHOCThnpHCMKH H3)leJlHH, 

Y KOToporo XOTH 6b1 OAHli napaMcrp lIaXO,ll.HTCH H8 HH)I{HCM 

ypODHe. Tor,ll.3 ell pa Be,ll.JI HBbI CJIe,ll.YIOlll.HC COOTHOUHlHH H 

~npH Ui, ~i, 0AHHaKOBhlX ,lI.JlH Bcex i): 

0.=1 (I-a,)"; np" 0..«1 a~nUi~ ( 1.1) 

~"i~~~fk (1.2) 
HanpHMcp, eCJlH o.i=O,I, TO npH n~2 (I~O,19; llpH 

n=3 0.=0,27; npH n~ 10 (1=0,65 H T. ,lI.., T. e. a CHJIbHO 

B03pacTaeT C n, TorJl,a ){aK ~ y6b1B8CT. ECJlH aa,ll.aTb MHoro 
IlOK83aTCJIcA, TO H3)l,CJlHe, CTporo COOTBerCTBYlOlUce Tpc60
BaHHHM, 6y,neT 3a6paKOBaHO H8 Hcn~TaHHHX nOl.JTH naBep

HHKa OTMCTHM, 'ITO npH 3aBHCHMblX 1l0Ka3aTCJIHX H3MCHe

IlHe PHCKOB HecKOJII>KO MCHbWC. 
OTCIOAa CJlC)].YIOT TpH Dl>lBOAa: nOK3aaTeJIeH na)l.O 3a

)l,aFl8Tb KaK MO)l{HO MeBhllle; 3aBHCHMf;,le nOKa-3aTe.l1H npe)].

I10l.JTHTeJIbHCC; Tpe60BaHHc e He BbInOJIH5ICTCJI. 
a. floBbtweHue XUpU1CTepUCT/J.1C HaOe:JK:HOCTU U BepOR.T

HOCTU nplleM1CU OAR AY'l.We20 U30eAUJl OTHIOAb He rapaHTH

PyeTCH. PaCCMOTpUM npHMep" nYCTb 3a,ll.aJihi T= 100 'I H 
T ..=0,5 'I, H !paKTHllecKH nOJlY1lcHbI TC me UH!PPbl (olI1HC5

KOH onbiTa npcJle6pcraeM). nOHBJJHCTCH B03MomHOCTb 

HCKJlJOl.JHTb OTKa3bl H3HMeHee Ha)l,C)I{HOrO Y3J1a, KOTOPblC co

CTaBJIHIOT, CKameM, 40% Bcex OTKa30B, HO YCTpaHHK>TCH 
B CPC,lI.HCM 3a 0,2 'I. HCTPY)lHO nO,ll.ClJHT<lTL, 'ITO nOCRe Ta

KOM ,lI.Opa60TKH 6Y,lI.YT nOJlY'lCHbl T=170 '1 H T B =O,7 'I, if 
H3,l1.CJlHC Y)I{e He 6y.u..eT COOTBeTCTBOBaTb Tpe60BaHHHM 

.(H3-3a Til). T. c. 6YAeT C'lHTaTbCH XY,lI.I.UHMI Bo Bcex OT"lC

Tax OHO CTaHeT !purypHpOBaTb K3K «UH3KOHa,ll.emHoe", a H8 
nepBblX )l{e HCllhlTaUHHX 6YACT 3a6paKOBauo. }lCHO, 'lTO 
nOAOOHhlx )lOpa60TOK npOMbll.UJIeHHOCTb npOBO,ll.HTb He 

CTaneT. 
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. =. ',B:fo1Ke BpeMfi ,ll.Opa60'fBHHOe 1f3,ll.eJIHe B nO.ll.BBJHllOrueM 

1SO~btirHHcTBe npHMeHeHHJ1 paOOTaJIO Ohl JIyqrne, qeM paHb
~. Jh060A U3 H3BeCTHhlX OnepaTHBHhlX nOKa3aTeJIeA B03
pOC 6h1, TBK KaK CHH>KeUHe peMOHTOnpHrOJl,HOCTH S.ll.eCb 
nOJIHOCThlO nepeKphlBaeTCSJ nOBhlweHHeM Oe30TK83HOCTU. 

Bo nee onepaTHBHNe DH Til BXO.ll.HT TOJIhKO tlcpe3 Kf" 
,(rJI. 3), KOTOPblH B )I.BHHOM cJJY'lae B03pacTaeT C 0,995 .ll.O 

0,996, a T BXQ,ll.HT B q>0PMYJlbI C8MOCTOHTeJJbHO. 

EcJlJ-{ *e B T3 BMeCTO Til 6hlJJ 6b1 npHMeHeH KOMIlJIeKC

1I1JlA 'DOK8aaTeJlb Kr, OTp3:malOUJ.Hi'l TOT :me YPOBCHh peMOH
TOnpHrO}l.HOCTH (T. e. Kr=0,995), TO BblCOKaH HB,ll.C)f(HOCTb 
)I.Opa60TaHHOrO Ha,ll.CJJHSJ 6h1JJa 6h1 OlfeSH.ll.HOiL TaK 6es

06H,ll.H3SJ Ha nepBhlA B3rJJSJ,ll. TOIfKOCTh n sHAaHHH Tpe6oBa
HHH Be.ll.eT K HeBepHhlM TeXHHlfCCKHM pemCHHSJM. 

Bce CKa3aHHoe OTHOCHTCH H K TOMy CJJYlf31O, KOr.ll.B Tpe

60BaHUH 3a,llaIOTCHD 8H,ll.e HH60pa Tpe6oBaHH:A K KO!4nO

HeBTaM. Boo6rue nOKaaaTenb, BHCCeHHblH caMOCTOHTeJIbnO 

B TeXHH<JecKoe 3a)J.aHHe, y:me tlHCTO q>opMaJIbHO He Mo:meT 

6h1Tb CKOMneHCHpOBaH )J.pyrHMH (4)aKTHlfeCK8H KOMneHC8

UHH lie 6Y,ll.eT yqTeHa npH nposepKe). HTaK, Tpe60naHHC a 
He BhlnOJJHeHO. 

CTOPOHHHKH nOKaaaTeJIH BCKTOP8 TeXHHtlCCKHX DH. 
KOMMeHTHpySJ npHBe)J.eHHhu1 npHMCp, HHor.ll,8 rOBopHT: 

oWH6Ka He B Bbl60pe DH, a B Henp8SHJJbHOM BhI60pe HX 

3HatteHHH. DPH cephe3HOM, H8CTOHrueM 060CHOB8HHH UJI4>P 
SJKo6h1 6h1JJO 6b1, 3a)J.aHO HMeHHO T ~ 170 If, Tn=O,7 "I. 
CJJO)f(HOCTh TaKoro o6acHoaaHHSJ Tpe6on3HHH MhI nonblTa

eMCSJ nOKa3aTb BrA. 2, 3.n,eCb )f(e npHSe.ll.eM TOJJhKO KpaTKHc 
nhlBO,ll.bI H3 Hee, 06cy)f()J.aH Tpe60BaHHc e. 

e. Bbt60p 'lUCAeHHOcO YP08l-tR. ::Waa6aeMblx nOKaaareAeu 
Jl,JIH HOH Mo:meT npoH3BollHTbCSJ TOJJbKO no a HaJIOT'HlI 

C .ll.pyrHMH, y:me cyruccTnYlOulHMH nO.ll.06HhlMH H3)l,eJIHHMn. 
TeXHHqeCKHe nH KaK- pa3 nO.ll.XO.ll.HT .ll.JIfi npoBe.ll.eHHSJ aHa

JJH3a H cpaDnclIuH HOBOA T,eXHHKH co cTapoA, )1.JIH BDe.ll.eHHSf 

nonpaBoK Ha HOBhle ,ll.OCTH:meHH,R Ii T. )J.. OTHOCIiTC.JJhHO 

JJerKO pemaeTcR Bonpoc, llTO M.O~HO C)J.eJJaTb, HO npaKTH

'leCKH He pemaeTCSJ, llTO Hy3ICHO. 51cHO TOJlbKO O)J.no: eCJIH 

Dce nOKa3aTeJJH 3a)J.aTb He xY)f(e, 'leM y H3.ll.eJIHSJ-aHaAora. 

TO HODoe H3)J.eJtHe OY)J.eT pa60TaTb He xy:me. HY~HO JJH 
nOBNW8Th KaKHe-JJH60 nOKa3aTeJJH no ~paBHeHHIO C aHa

JJOrOM H HaCKOJJhKO, cosepmeHHO neH3BccTHO. Dpo6JJeM2 
OCJJOJ«HReTCH 'He06xo)J.H MOCThlO .ll.eTaJJH3all,HH Tpc6oaaHHJ1 

(CM. TaK>Ke ~). HaKOHell" .ll.OCTaTO'IHOCTh ypOBHR Ha.n,eJ«
,. HOCTH ,ll.JJH BNnOJJHeHHfI OCHOBHblX q>YHKll.HA H3.ll.eJJHSJ rapaH
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-rHpyeTcR TonhKO OllblTOM pa6eThI H9.ll.eJfnA-3a8norOB. 1'lT9... · 
J<OHeqHO,., He MO>KCT C"lHT8TbCSJ )l.OCT3TOqHblM. TaKHM 06PJll 
30M, Tpe60BaHHC e He BblnonHCHO. ' 

~. HcnOAb80eaH.Ue fjJU1~Topoe> onpeaeA.R.eMbtX n03::JtCt!. 

s xO.ll.e paapa601'KH, npH aa.ll.aHHH TeXHHIfCCKHX DH nc06
.xO.ll.HMO. CTpeMRCb KaK MO:mHO nOJJHee oxapaKTcpH30BaTb 
Ha.n,e)f(HOCTb KaK C.FlOHCTBO H3.ll.eJJHSJ, Hy:mHO 3HaTh 6YJlYIJJ.ee 
H3)lCJJHe seCbMa nO.ll.p06HO. HanpHMep, eCJJH 3a.ll.aBaTb Tpe
60BaHlfSJ OT.ll.eJJhHO Ha KaKHe-HH6y.llP YCTpoikTB3, HY>KHO 
aapaHee 3HaTb, 4TO HX OTKas 6y.n,CT "laCTH"lHhlM OTKa30"" 
.n,JIH H3)1.enlifl. DOCKonhKY Tpe6<maHHH Ha3HaQaKYfCH no 

aHanorHH, He06xOllHMO 3apaHee YCT3HOBHTb TeXHH4ecKylO 

6a3Y pa3pa6oTKH, 06beM H311CJIHSJ. Bhl6paTb pC3epn H T . .ll.
Tpe60B3HHe ~ He BhlIIOJIHeno. 

3. OxeaT 6cex eeAU'lUH, 8AUR.IO~UX Ha n If, o/"lccneqH

naCTCH npHnnHnOM 3a.ll.anUfi Tpe60DaHHH KaK MO)f(Ho 

nOJIHcc oxapaKTepH30BaTh Ha.ll.eJ«HOCTb H3.n,eJJHSJ. 
u. MeTo~L npeaeapUTeAbH.OeO pac'l.era .ll.JJSI TCXHHqCCKHX 

DH pa3BHThol J1y4we. qeM .ll.JJSI JJI06hlX .ll.pyrHx, TeM 60nce, 
"lTO paC"ICT TCXHHqeCKHX DB SJBJJHeTCSJ HallaJJhHblM STanOM 

J1Io60ro .ll.pyroro paC4eTa. 
K. 4>uaU'leCKut1 CM.bl.CA llJIH Ka)f(.ll.OrO TeXIIH'ICCKoro DH 

llOCTaTotlllo HceH. O.ll.HaKO nCKTOp - Ha60p H3 HHX---- B ne
JJOM .ll.JIH nOHHMaHHH TPY.ll.CH, HanpHMCp. 3aIfaCTYlO HCJJb3H 
CKa33Tb, KaKOH DeKTOp JIYIfruc, a KaKoH xy:me. n03TOMY 
Tpe60naHHe K. HeJJb3SJ C'!HTaTb BhlnOJIHeHHblM. 

Heo6xo.ll.HMblA MHHHMyM nOKaaaTeneA. MhI DH.ll.eJIH. "lTO 
BCC MHHychl, CBSJ3aHUhle C 33.ll.aHHeM Tpe6osaHHH, TeM He
npHHTHee, 1.{eM 60JIhWe nOKa3aTCJICH 3aJt.aeTCf!. 3Ha"lHT, 

Hy:mHO HaHTH HeKoTOpblil MHHUMYM DH II no n03MO.JoKHOCTH 
06XO,ll.HTbCH HM. DOCKOJIhKY rJJaSHaSJ ll,eJIb HOpMHpOBaHHH 
Halle:mHOCTH oOecneIfeHHe BhlnOJIHeHHSJ aa.ll.anHblX <PYHK
11H", CTenCHb KOToporo xapaKTcpH3yeTcH onepaTHBHblMU 
nH, Ha.ll.O aa,ll.aaaTb XOTH Obi TC TCXHH"lCCKHC nH. OT KOTO

pblX 3aHHCflT onepaTHlHJhle. 
)lJJH HCBOCCTaHaSJJHBaCMblX H3.ll.eJIHH nO)J.aBJJHIOIuee 

60JJhWHHCTBO onepaTHBHLJX nH onpeJJ.eJJHCTCH Cpe.ll.Hei'l 1Ia
pauoTKoH )1.0 OTKasa T IIJJH HHTCHCHBHOCTbtO OTKa30B A.. 
ECJJH pa60Ta H3Jl,eJJHfI orpaHH'!eHa KaKHM-JJH60 npoueCCOM 
H3HOCOBoro THlla (HcTHpaHHe nosepxHocTei'l, pacxoll 3MHC

. CHOIiHOA cnoc06HocTil KaTO)J.OB, CTapCHHe P<'..3HHhI H nJIaCT
Macc), 'TO npO)J.OJJ)f(HTeJIhHOCTb cro pa-60ThI xapaKTepH3yeT
CH PCCYPCOM unH. CPOKOM CJJY)KUbI B aaBHCHMOCTH OT Toro, 
onpCJl.CJIHeTCH npOllecc napa60TKoA HJIH KaJIeH.ll.apHblM Bpe
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MCHeM. ECJlH OTKa3bt H3HOCOBoro TUna COCTaDJlHJOT no.n.aB
JUIJOlll.CC 60JlblI1HHCTBO BCCX OTK330B (npHMep - ¢PHK
UHOHHbtC HaKJls.n.KH TOPM'03HbtX YCTpO:i\CT~, TO 3THX nOK3
3aTCJlcA AOJII'OBe'iHOCTH 6Y)leT AOCT3TOttHO, a T H A. He 
llOTpe6YIOTCH. 

nOKa3aTeJlH '.n.OJlrOBetIHOCTH, nO-BH.n.HMOMY, IteJlecoo6· 
paaHO aa.n.aBaTb cpe)lUHe, a He 'V-npOnCHTllbte. rlOCJlCAHHe 
l'ibIDaloT npe)1.nO'ITHTeJIbHee B onpe)leJlCHHblX KOHKpeTHbtX 
npHMeReHHHX H3)1.eJlHH, Ha KOTOpbtc HCJlb3H opHeHTHpOB3Tb 
H3)leJlHH ol'illl.cro H33Ha'leHHH • 

.l1.JlH BOCCTaH3SJll'HlaCMblX H3.n.CJlUH Rc06xo.n.HMO BneCTH 
elUe xapaKTepHCTHKY peMOHTonpnroAHOCTH. nOCKOJlbKY 
B 'onepaTHBHble IlH peMOHTonpHro.n.HOCTb BXO)lHT "epe;;! K rJ 
.ny'llI1C BCCI'O a3.n.3B3Tb HMeHHO K r , a He T g. Tor.11a HCKJlJO
tralOTCH cHTyaUHH, no.n.ol'iHble npHBe.n.CHHOA, Kqr.n.a JlyttUlee 
H3)leJiHe C'lHTaeTCH XY)1.WHM, a KpOMe Toro, HS HcnblT3HHHX 
He TaK CHJlbHO B03paCT3eT PHCK nOCTaBlll.HKa, TaK KaK T 
H Kr aaBHCHMbI. 

LIaCTO npHXO)lHTCH CJlbllI1aTb CJlc.n.YIOlll.ee pacCY>KACUHe, 
H3 KOToporo )leJl3JOT BblBO)l 0 Hc06XO)lHMOCTH OTAeJlbllOrO 
as.n.aHHH T.: «B HaUJeM H3ACJlHH KPSTKOBpeMenUble OTKa
3b1, YCTpaHHeMble aa BpeMH MeHblI1e t]V,.h He BJlHHIOT HS 
pe3YJlbTaT pa60Tbl, Tor.n.a KaK OCTaJlbHble OTKa3b1 PC:.lKO ero 
yxyAluaIOT:'. 3)1.CCb, O'leBH,ll,HO, PC'Ib H)lCT 06 H3.n.CJlHHX 
e onpe.n.CJlCHHOH apeMCHHoA H3l'iI,lTottnoCTbJO. 3aAaUHe T" 
B .n.aHROM cJly-qae HanpaBJlenO Ha yseJlHtteHHe AOJlIt KpaTKO
BpeMCHHblX OTKaaOB B o6lll,eM nOTOKe. ECJlH 0603Ha'lUTb 
"ICpe3 A.o napaMCTp 110TOKS BCCX OTKa30B, a ttepe3 ).,.p
napSMCTp nOTOKS KpaTKOBpCMeHHblX OTK3aOB, TO pcaYJlbTH
PYIOlll.HA nOTOK OTKa30B H3.n.CJlHH 6y.n.eT xapaKTepH30naTbCH 
pa3HOCTHbIM nOTOKOM c napaMCTpOM A.pa:,.,= A.O-A.Kp. rlPH 
3TOM, KBK H paHce (c. 18), D03HlIKae-r napaJ\oKCaJlhH,a51 
cHTyaHHH, UpH KO"l'OpoA HeJlb3S1 npoBo.n.HTb, HanpHMep, Ta
KHe .n.opa6oTKH, KOTophie YCTpaHHIOT MHoro KpaTKonpeMeH
lIbiX OTKaaOB. .l1.eAcTBHTeJlbHO, npu 3TOM H3.n.CJlHC HBHO 
YJlY'llI1aeTcH. HO T D pe3KO B03pacTaCT H H3.n.CJlHe Q>0PM8J1b
HO nepecT3cT COOTBeTCTBOB3Tb TpeC5oBaHHSlM. To }l{e C3Moe 
TlPOHCXO.n.HT, Kor)1.a 3a.n.aIOT ncpOHTHOCTb BOCCT3nODJleHH5I 
B 3a.n.aHHoe BpewH. ECJlH >Ke 3a.n.aTb K r , TO lleJlCC006pa3
HOCTb YKaaaHHoft )lOpa60TKH 6y.n.CT HeCOMHeHHoA. LITO Ka
-caeTCH nOTOKa OTKa30B, TO cro, O'I('RHAHO, B .n.aHHOM cJlY'lae 
,CJle.n.ye-r xapaKTepH30BaTb napaMeTpOM A.P33H' 9TO MO:;.l<IIO 
oC.n.eJlaTb, HanpHMep. YKa3aB B onpe.n.eJ1eHHH OTKa3a cro MH
.llHM3JIbHYIO npo.n.OJl:;.l<HTeJIbHOCTb t",on. 
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.l1.0 nOCJle)lHCrO BpeMeHH A,(UI Kr- oreYTCTBOB3JIH ' Me:.r~~: 
)1.bI KOHT{'OJIbHhlX HcnhlTaHHH, 6Y.1J1I TOJIhKO c:j)OpM)'JIN ~, 
)lOBepHTeJ1bHhlX rpaHHU [] 1. 13]. DocJIe paapa60TKH H3R,bO::; 
')I{CnHblX npHHllHnOB Bbl.60pa DH (8]. r.n.e 1(.. 33HHMa~ 
CTOJIb Ba}l{HOe MecTO, aBTopy )J.8.HHOA KHHrH BMCCTe 

C M. H . .113HPK2Jl Y)l<lJIOCb p<lapafiOTaTb H MeTQJlhl KOHTPO
.lUI Kr [26, 27, 28). OHH npHBc.11eHhI B npHJlO>KCHltHX IH 2 
DMccre C HeoC5xo,!J.ltMbl.MH Ta6J1HuaMH It rpa4>HKaMH. 

BO:iMO}KHhI. CJlY"IaH, KOr.ll.a }KCJl8TCJlbHO 1l0pMHpoBaTb 

eu~c KaKHe-HH6Y)lb )1.0nOJlllHTCJlbHhlC DB. TaK• .n.JlH H3Jlc

JlJ-IIi umpPoBoA TCxHHKH THna 3BM 'i3CTO llPHXO.n.HTCH 3a

.n.8saTb eUJ;.e cpC.n.HJOJO Hapa60TKy Ha rooA. nocKoJlbKY C60H 

BJlHRIOT Ha pa60Ty H3.ll.eJ1HH no-eaoeMY H BXO.ll.HT B OI~eHKH 
oncpaTHBHblx DH CaMOCT05lTeJlbHO. O,unaKo, :ia.ll.a~aH .110-:

1l0JlHHTCJlbllhie nOKa3anJlH, CJlc.n.yeT ncerAa HMeTb)B BHAY 

CIHl3aUlIbie C 3THM nOCJle)1.CTBH5I. OCOOCHIIO cJle)l.yeT 

npe)lOCTCpCqb npoTHB nonhiTOK Sa.ll.asaTb napaMeTphl <pop

Mbi pacnpe,ueJlCHHA. OTJlHqHhlX OT 3KCnOnCJlHH.flJlhHcro. 

DOCKOJlbKY ,uJlSl HOH HCJlb3Sl YKa3aTb JlYQUlHe H xy,uWHC 

qWpMbl pacnpe.ll,cJleHHA, HopMHpoaaHHe (H KOHTPOJlb) 3TH X 

napaMeTpon npHBCAcT JlHlUb K 6CCCMblCJlCIHIOMY 3a6paKO
sallHIO p5l)1.a U3)lE'JlltA. 3TO, KQHC'IHO, He 03HaqaeT, "ITO 

nO)l06HblC napaMCTpl:.l Bo06ruc BC na.n.o npHMcHHTb npH aHa
JlB3C Ha)lC>KHOCTH. IJanoMHHM Clll.C pas, "ITO pe"lb H,uCT 

o HopMupyeMblx nOKa3aTeJlSlX, T. C. 0 TCX, no KOTOPblM 

H3ACJlHC c,uaeTCSl H npHHUMaCTcSl. IlpH HCo6xO.ll.HMOCTH ,uJiSl 

paC50TbI MOlKHO npHBJ1eKaTb KaKHe yro.lJ,Ho HeHopMHpYCMble 

nOKa3aTCJlH . 

.l1.JlH H3.n.CJ1HA C MHOrHMH YPOBH5IMH, KaK Yl<a3h1BBJlOCb.,. 

npHxo.n.HTCH JlHC50 3a,uaBaTb Tpc60BaHHH OT.n.CJlbHO na OC

HOHHblC KOMlloHeHTbI, JIH60 C'IHT3Tb nOJ1HhIMH Bce 6c3. 

HCKAJ<)'ICHHH OTKa3b1, 3aBe)1.0MO 3aHH>KaSi pe3YJlbTaT. ()6a 

BapnaHTa OCTaSJlHIOT )KCJlaTb JlY'lllIcro, HO )1.Pyroro BbIXO)la 

AJlH HOH nOKa HeT. 

1.3. BbJ60p nOKB3BTeneH An" HOllblX pB3pa6oToK. 

~3AenH" KOHKpeTHoro HB3HayeHHJI'I 

Bbl:[JOJlHeHlHe TpetJioBaHHA § 1.1. eepHeMC5IK 'H3JlOlKCH

HbiM Tpe<)onaHlHIM H BBOBb nonp06YCM Y)lOBJlCTBOPHTb. 
MaKcHMYM H3 HIIX C yqCTOM Toro, 'ITO 3a)1.aqy, B03J10lKCfi

HylO lIa H 3)1.CJI lie, TenCPb MO:;.l<1I0 C"IHTaTb H3BecTHOH. 
a. flpUMenenue nOICa3aTe.llea, xapaICTepU3ylOtu,UX B.IlUR:' 

Hue OTI(a30B Ha pe3y.llt7TaTbt pa60Tbt, .I1.JlH HK.H nnOJIHe 
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OCYlll.eCTBHM'O. nOCMOTpHM, KaK 3TO Jlytlllle C)].CJJaTh, 3 3a
TeM npOBCpHM, KaK npH 3TOM BblnOJlHfllOTCfI )].PyrHc Tpe60· 
B8HH fI, C<PoPMYJlHPOB8HHble B § 1.1. 

KaK YKasblBaJlOCh B pas)l.CJlc «Onpe)].eJleHHfI:J>, BhlnOllHC
Hue H3)].CJJHCM ero q,YHKUHA xap3KTepH3yeTCfI HeKOTopblM 
KOMnJlCKCHblM nOKaSSTCJlCM Ka'lecTsa-3-c:pc:peKTHBHOCThlO E. 
3C:PC:PCKTHBHOCTh 3aSHCHT OT Ha)].e>KHOCTH H3)].eJlHfI (c:paRTO

phI Ha)l.C.JKHOCTH 0503Ua'lHM MHOiKeCTBOM TpaeKTopHii H3,L(C

.TIUfI 0) H )].pyrHx HCHa)].e>KHOCTHblX c:paRTopoa (6YAeM 
o603Ha'laTh HX CIiMllOJlOM MHO>KCCTBa ~J, KOTOPOMY OHH 

npHH3.n.Jle)KaT), T. e. E=E{O, Q). npH HeK<>T0pblX He

.JKCCTKHX OrpaHH'ICHHHX C:PYHKUHIO E (0, Q) MO)KHO npc)].

CTaBUTb B 8H)].e npOH3Bc.n.eHHH, BbI)].eJIHB-- B KaqeCTBe COMllO

.JKHTeJIH HOMHHaJlbUYlO 9$c:peKTHBHOCTh H3)].eJIHSl Eo, T. c. 
ero 9c:pc:peKTHBHoCTh npH nOJlHOM HcnpaBHocTH. O'lCBH)]'HO, 

111'0 Eo OT Ha)].CiKHOCTH He 3aBHCHT, T. e. 

E(O, Q) (0, Q) (Q). ( 1.3) 

COMHO>KHTCJlb R (0, U) npe)].cT3BJlSleT C060H onepaTHB

HhlM nOK8SaTCJlh Ha)l,C)KHOCTH, H3BCCTHblH no)]. HaSB3HHCM 

K09c:pC:PHUHeHT3 coxp3HeUHSi 9C:PC:PCKTHBHOCTH }("'itI' 
R(O, Q)=E(O, Q)/Eo(Q) (1.4) 

OTcIO)].a CJle)].yeT H OrpaHH'leHHe: nOK33aTCJlh 9C:PC:PCK

THBHOCTH )].OJl>KeH 6b1Tb TaKHM, 'ITo6b1 Eo(Q) +0. KaR npa 

{lHJlO, .(50JlbIIlCM 3<PC:PCKTHBHOCTH H3)].CJlHH cooTBeTcTBylOT H 
60JlblllHC aUatleHHR nOKa33TeJlfl 3 nOCKOJlhKY OTR33Li MO

rYT npHBO)l.HTh TOJlbKO K CHH>KeHHIO BblXO)].Horo :;c:p<peKTa, 
TO Eo (~2) 6y)].eT M3KCHM3J1hHblM 3HatlCHHCM E, T. e. 
Eo(~l);:::.E(O, Q). Tor.n.3, O'lCBH)].HO, }(&if>~I, npH'IeM c no

BbllllCHHCM Ha)].e>KHOCTH npH npO"lHX paBHblx YCJlOllHSiX 

Knitl--+- I. B .n.3J1bHCHIlJeM 6y)].eM C'IHTaTb, "ITO nOKaSaTCJlh E 
Bbl6paH HMeHHO TaKHM 06pa30M. Pe)].KHe CJlY"I3H, KOrJl.a E 
lie Y)].OBJleTBOpSieT YKa33HHblM Tpc60BaHHflM, nOKa MaJlO 
HsYQeHbI, nOCKOJlhKY 3)].e<::b 06bl'lHO B03MO)KCH )].PyroA HbI

60p nORa3aTeJlfl. TaK, npoueHT 6paKa na Bblxo.n.e aBTOMa

THlJeCKOH: JlHHBH CTaHKOB «Hey.n.06Hblib nOK33aTeJlb 9$

$eKTHBHOCTH) )].OCTaTO'lHO 3aMeHI1Tb npOUCHTOM BblX01l3 
rO)].HoA npO)]'YKUHH. CKa33HHoe OTHOCHTCSi H K CJlytIaIO, 

Kor)].3 E o< O. 
He cJle)].yeT OTO)K)].ecTBJlSlTh Eo-:;<p<peKTHlHiOcTb peaJlb

Horo HcnpaBHoro H3)].CJ1HSI C 9c:p¢>eKTHBHoCThlO rHnOTeTH'lC
eKoro H)].eaJlhHO Ha)].e)KHOrOH3)].eJlHSI. DOCJlc)].Hec, OlJCBHjl
HO, )].O.JI)KHO HMeTb <5ecKOHC'IHble CTOHMOCTb, 06'bcM, Maccy 
H )].pyrHc HepCaJlbHblC napaMeTpbl. 

23 

<l>H3HQCCKHH: CMblCJl 1('I}(I) npocT: OH nOKa3b1BaCT, KaKaR 
qaCTb H~HH3J1bHOH 3c:pc:peKTHBHDCTH HS)l.eJIHH COXpaH~eT-Cg 
"PH HaJlH'IHH OTKaSOB nOCJle,n.Hcro; I-}('I}(I) eCTb Ta OTHQCH~ 
TeJlhHafi BCJlH'IHH3, lIa KOTOPYIO CHH>KaCTCH 3C:PC:PCKTHBHOCTh 
BCJle)].CTBKe OTK8S0B. HanpHMep, eCJlH 3c:p¢eKTUBHOCThlO He
KOTOPOi\: CHCTCMhI RBJlHeTCH npHHOCHMblH em )].OXO)l, TO 

}(94)=0,9 03H a'laCT, 'ITO us-sa HCHa)].C>KHOCTH YCTpoACTB 

9TOii CHCTCMbI )l.O'X0)]. B cpC)].HeM 6y)].eT Ha 10% MCHblIlC 
HOMHHaJlhHoro. 

ECJlH 3<P$CKTHBHOCTblO HS,L1.eJlHH SlBJlSeTCH ncpORTHOCTb 

BblnOJlHeHHH HM HeKoTopoH 3a)].a'lH, TO }(&if> Jl.OnOJlHHTe.TIhHO 

npH06peT3eT CMblCJI BCpORTHOCTH Toro, 'lTO BblnOJlHeHHC 
sa)l.allH He 6y)].eT copBano H3-3a OTKason. 

nYCTb BBX--- MHO)KCCTllO Becx 38)].aq, KOTopble MorYT 

6blTh B03J10iKCHbl Ha H3)].CJlHC, B MHO>KCCTBO BblnOJlHHe

MblX HM 3a)].8'l. ECJIH ()hl TpaeKTopHR go UblJla peaJJH30Bana 

npH BblnOJlHellHII DCCX 3a)l.3lJ, 6bIJlH 6bl BblnOJlHeHbl ;XonOll

HIITeJlbHblC aaJ~alJH, 06pa3yrolll.HC BMecTC C B MHO>KecTBO Bo 
(BEBoEBn) (pIlC. 1.1). 3q:J¢>eKTlfBHOCTb e<::Tb ncpORT

HOCTb Toro, lJTO saJl.alJa Z npHH3)l.JlC)KHT MHo:meCTBY B, T. c. 

E=P{ZEB}. AHaJIOrH'IHO {zEBo}. PaccMoTpm,c 

P{zEB, ZEBo} BepofiTHOCTb 1'01'0, lJTO :la)].a'la npUHa)l

JleiKUT O)].HOBJ)(;'MCHHO ABYM MHO)KCCTBaM B H B o, paBHYJ{). 
OlJeBH)]'Ho, P {ZE B}, TaK KaK B UCJlHKOM BKJllOlJCHO B B o. 
no <p0pMYJle nOJlllOH BepoHTHocTH MOiKllO 3alHlC3Tb 

P {z E R. z b B.} c-=- P {z E Bo} P {z E B l%e;lIJ. (1.5) 

TorAa 

__ P{ZEB} 
K"itI '-'- P fiE B.} P {z E B j"Efl)' 

(1.6) 
nOCJleJl.Uee Bhlpa)KCHHe CCTb Bepo:>!THoCTh Toro, 'IT{) 38.ll.8'la, 

Bhl110JlHHCM3S1 npH OTCYTCTBHH OTKa30B, 6Y)l.CT BblnOJIlICnS 

H npu }{x naJlHlJHH. HHblMH CJlOBaMH, 3TO BepoSlTHoCTh 1'01'0. 
lJTO OTJ{aShl He CopBYT BLlnOJlHCHHC 3aJl.a'UI. 

TSKHM 06paSOM, )].JlH paC'IeTa E MOiKHO onpCJlCJl5ITh 
.0TJl.CJlhHO Eo 11 KOrfh npHQeM Eo onpC)].eJIHeTCfI 6C3 YllCTa 
OTJ(a30B. 3Ta B03MO)KHOCTb lIlHPOKO lfcnoJlb3yeTcSl Ha npaK

TUKC, TaK K3K OHa CYlll.eCTBeHHO 06J1erQaeT paCQeT H Hcnbl
TaHHfI C3MhlX CJlO)KHblX H3,L1.eJlHii. 

PaCCMOTpHM BapHaHT 3a)].SHHfJ Tpe60BaHHA no Ha,L1.CiK. 
HOCTH ncnocpe)].CTBCHHO B <pOPMC K::Kp. 
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6. He803Mo~HOCTb ucnOAb30_ 

8aHUJl Ks¢! 8 ICCllieCT8e TeXHUliecICO
eo J/H BblTeKaeT H3 Toro, liTO KOfP 
xapaKTepH3yeT Ha,lle:lKHOCTh H3,lle
RHn TORhKO B CBH3H C pe3YRbTaTa
Mli ero npHMeHeHHH, nOCRe,llCTBHH

MH OTKa30B H T. n. n03TOMY K9$. 
3a,llaHHblA ,llRH O,llHOrO npHM~eHII;~ 
H3,ilemUl, He onpe,lleJlHeT, HanpH

Mep, ero Ks¢! B ,llpyroM llpHMeHe
HHH. Tpe60BaHHe 6 He BblnOJlHeHO. 

8. JI.Afl uaoeAutl C MHoeUMU PRe. 1.1 
yp08HJlMU K&¢1 MO:lKeT HCnOJlb30

BaTbcH 6e3 BCHKHX orpaHHlIeHHH, TaK KaK nOKa3aTeJlb 3<p
<\>CKTHBHOCTH cymecTByeT y mo6blX H3,lleJlHH. Tpe60BaHHe 8 
BblnORHeHO. 

HHTepe<:HO BblHCHHTh, KaKoH BHJl npHHHMaeT K3r:p ,llJlH 
H3,lleJIHii: C ,llByMH ypOBllnMH (CM. rJl. 3). OKa3blBaeTcH, "ITO 

B Hatl60Jlee pacnpocTpaHeHHblx CJlY'l3HX K3$ paBeH O,llHOMY 
H3 «KJl3CCH'IeCKHX» flH Kr, P (t), Kor. 3TO 06CTOHTeJlbCTBO 
O"leHb BamHO. ECJlH npHMemITb3TH HOK33aTeJlH (R) HMeH

HO B Tex CJlY"I3HX, KOr,lla OHH BblpamalOT KS$, TO ,llJlH HHX 
6Y,lleT Q6ecne"leH e,llHHbIH <pH3H'lleCKHH CMblCJI H O,llH3 H Ta 

me CBH3b C 3<p<peKTHBHOCTblO: E=REo. TaKHM 06pa30M, 
Hanp311IHBaeTCH 06lll.HH npHHUHn Bbl60pa O,llHOrO H3 KJl3C
CH"IeCKHx DB JVUI H3,lleRHH C ,llByMH ypOBHHMH. TaKoA 

npHHUHfl HHTYHTHBHO y>Ke ,ll3BHQ llPOBO,llHTCH B mH3Bb 

npaKTHK3MH, O,llHaKO 'IeTKO c¢lOpMyJlHpOBaTb ero n03BOJlH

JlO TOJlbKO HCCJle,llOB3HHe Ks¢i. 
e. HCnbtTaHUR U30eAUR no 1l0Ka3aTeJllO Kar:p nO,llp06Ho 

paCCMaTpHBalOTCH B rR. 4-6, r,lle nOKa3aHO, 'ITO ,llJlH K3 dl. 

KaK H J],JlH JlI060ro J],pyroro nOKa3aTeJlSl Ha,lle)KHOCTH, cy

meCTBYIOT MeTOAbI Onpe,llCRHTeJlbHblX H KOHTPOJlbHblX 

HcnblTaHHii. 

O. J/08btUlefWe nOICa3aTeAR Haoe~HOCTU OAjl AyliUleeo 

U30e/tUR O"leBH,llHO, TaK K3K Ka$ HenOCpe,llCTBeHHO CBH33H 

C BblnOJlHeHHeM QCHOBHblX 4>yIlKI~HH H3,lleJlHH. JIY"IllleMY 
H3,lleJIHIO 33Be,llOMO ·6Y,llCT COOTBeTCTBOB3Tb 60Jlee BblCOKHH 

Ka¢>. OOCKOJlbKY MeTO,llbl HcnblTaHHH (rR. 4) npe)LIlOJl3ralOT 
KOHTPORb H3,lleJlHH HenOCpe,llcTBeHHo no Ka(fJ, a He no Ka
KHM-RH60 KOCBeHHO (!BH3aHHblM C HHM rrapaMeTpaM, TO H 

BepOHTHOCTb npHeMKH H3 HcrrblTaHHHX ,llRH JlY"IllIerO H3,lle

J1Hn 6Y,lleT BblllIe. 

http:06lll.HH


e. Bbt6op<iuCJleHH020 3Ha<ieHUJl Ka(fJ .ll.OnYCKaeT npHMe~ 
HeHHe HaYlIHoro 060CHOBaimSl, onHcaHHoro a rJI. 2, B npe

.ll.eJIax C.ll.eJIaHHblX TaM orOBopOK. '3TO nYTb, HanpaBJIeHHblK 
Ha COrJlaCOBaHHe Toro, «'lTO HYJKHO», C TeM, «'lTO MOlKHO». 
Hc nepeCKa3blBaH rJI. 2, oTMeTHM, 'ITO CCJIH 3<p<PCKTHBHOCTh 
H3.ll.eJIHH H $aKTopbl, OrpaHH'IHBalOll1He pOCT ero Ha.ll.eJKHO~ 
CTn, HMeIOT O.lJ.HY ¢H3HlJCCKYlO npHpo.ll.y (06bl'IHO CTOHMOCT
HYIO) , TO OnTHMaJIbHblii Tpe6yeMhlH ypOBCHb H a.ll.eJKHOCTU 
06OCHOBblBaeTCH .ll.OBOJIhHO cTporo H KOOI '.lIYlJII1e Bcex .ll.PY
rHX nH npHrO.ll.eH .ll.JIH TaKoro 060CHOBaHHH. B OCTaJIbHhlX 

)Ke CJIYlJaHX 060CHOBaHHe BKJIIOlJaCT cymccTBeHHble 3.neMeH· 

Tbl 3KcnepTHblX oueHOK, T. C. HHTYHUHH H onblT8. 3.ll.eCb Ka.p 
HaMHoro 06JIerlJaeT np06.neMY 6JJarO.ll.apH np<>cTOllY <pH3H
IIeCKOMY CMblCJJY H JIHHeHHOii CBH3H C 3$$eKTHBHOCTblO. 

:JIC. H CnOJlb308aHue OaHHbtX, onpeOeJlJJeMbtX n03:JICe, B XO
.ll.C pa3pa6oTKH, npH 3a.ll.aHHH Kt>¢> HCo6XO.ll.HMO .ll.JISl 06OCHO~ 
BaHHH ero 'IHCJIeHHOrO 3HalJCHHH O.ll.HHM H3 MeTO.ll.OB, orIH

caHHblX B TJI. 2 (:3TO H CTpYKTypa, H TeXHH'leCKaH 6a3a, H 
oc06eHHOCTH pa60ThI6Y.ll.ymero H3JlCJIHH). O)lHaKO Bce OHH 
0606maIOTcSI H T3 B BH.ll.e K a$, npH'IeM nOCJIe)lHHH orpaHH
'-leH CHH3Y MHHHMaJIbHO .ll.onycTHMblM ypOBHCM, onpC.ll.e~Hle

MhiM TOJIbKO HCXO}lH H3 Toro, «'ITO HY)KHO:', 6C3 npHHJIe'Ie

HHH .ll.aHHhlX 06 H3.ll.eJIHH. nO:noMY npC.ll.BapHTeJIbHhlH ~a
paKTep 3THX .ll.aHHhlX He npHBe.ll.eT K cepbC3HhlM oII1H6KaM. 

.upyroe .ll.eJIo. CCJIH H3.ll.CJIHC OTHcceHO K H3)l.eJIHHM 
C .ll.BYMH YPOBHHMH H Ha Hero 3a.ll.aH Ka(fJ B BH.ll.e Toro DO
Ka3aTeJIH, KOTOPOMY paBeH Kaq, B )l.aHHOM CJIYlJae. BCJIe;I.
CTBHe H3MeHeHHH B XO.ll.e pa3pa60TKH 3a.ll.aHHhli'I nOKa.3aTeJIh 
MO)KeT nOTepHTb ¢H3H'leCKHH CMblCJI Kaq, H CTaTh JIHII1b HC

KOTOPblM YCJIOBHblM lJHCJIOM. HaupHMep, npH COCTaB.'1eHHH 
3a.ll.aHHH ClJHTaJIOCb, lITO Ka¢=P (t), t=30 MIlH H 6b1.no 3a~ 
.ll.ano P (30 MHH). n03)Ke OKa3aJIOCh, 'lTD H3.ll.eJIHC BbII10JI
HHeT 3a)lalJY HC 3a 30, a 3a 50 MHH. Tenepb K3<fJ=P 
(50 MHH) CTa.1 cymeCTBeHHO HH)KC, 4.eM P (30 MHH). TeM 

He MeHee H3.ll.eJIHe npHHHM8eTCH no ypOBHIO P (30 MHH), 
XOTH 'lHCJIO cpUBon BblnOJIHSleMOH 3a.ll.alJH a 3TO rJIaB
Hoe 3aMeTHO BblII1e 3Toro ypOBHH, ECJIH )Ke 6h!JI 6b13a~ 
)laH Ka(fJ, TO pa3pa60TlJHK 6h1JI 6blBOBpeMH nepeOpHCH'TH
pOBaH Ha t=50 MHH, a H3.ll.eJIHC npHHHMaJIOCh 6w no 
Ka(fJ=P (50 MHH). 1.JHCJIO CPhiBOB 3alIaqH OCTaJIOCb6bl Ha 

Tpe6yeMoM yp013He. 
3. ilapaMerpbt, 8JlWl1Ow,ue Ha Kaq" H npeJK)1,e Bcero Bpe

MH t, Ha KOTopoe paCC'IHThlBalOTCH BepOHTHOCTH, onpe.ll.e.IIH
lOTCH CTporo, HCXO.ll.H Il3 BH,Zta nOKa3aTeJIH 3$<peKTHBHOCTIt 
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H oco6eHHocTeH 3KCnJIyaTaUHH H3.ll.eJIHH (eM. rJl. 3). TaK. 

lIJIH aBToM8THiJecKoH JIHHHH, Ha KOTOpylO )leTaJIH nOCTY

nalOT napTHHMH, Bce BepOHTHOCTR (BxolIHlUHe B KB4I) .ll.OJI)K
Hbl paCClJHTblBaTbCH Ha BpeMH 06pa60TKH napTHH, ecJIH 
34l4leKTHBHocTblO ctJRTaeTCH Cpe)lHee KOJIHtJeCTBO 06pa 60
TaHHblX napTHH. ECJIH .lKe 3¢¢eKTIiBHocTblO ctIHTaeTCH cpe.ll.
Bee KOJIHlJecTBO 06pa6oTaHHblX )leTaJleA, TO BepOHTHOCTH 

paCClJHThiBalOTCH Ha BpeMH o6pa60TKH OJJ,HOH .ll.eTaJIH. To 

06CTOHTeJIbCTBO, lJTO JIHHHH pa 60TaeT KpyrJIOCYTOlJHO 

(06blllHO no Bhl3blBaCT Maccy cnopoB 0 BeJIHlJHHe t), 
B 060Hx CJIYlJaHX He HMeeT 3HalJeHHH. TaKHM 06pa30M, 3a

)laBaH K;>¢J, .ll.OCTaTOlJHO c4l0PMYJIHpOBaTb onpe)leJIeHHe TIO

Ka3aTeJIH 34lcpeKTHBHOCTH. ECJIH .lKe 3a)laeTCH P(t) HJIH Kor, 
TO tPoPMYJIHpOBKa He npHBO.ll.HTCH, HO t BbllJHCJIHeTCH HCXO
lIH H3 Hee. 

u. t:PU3Utf.eCKui1 CMbtCA K9(fJ HaCTOJIbKO npOCT, 'ITO B 3TOM 

OTHomeHHH OH yCTynaeT, nO:JKaJIyA, TOJIbKO T H TD • ECJIH 

nOKa3aTeJIb CBH.ll.eTeJIbCTByeT, tITO peaJIbHO npOH3Be)leHHblH 

npO)lyKT H3-3a OTKa30B 6Y.ll.eT Ha TaKYIO-TO .ll.OJlIO MeHbllle 
HOMHHaJlbHOrO HJIH 'ITO CTOJIhKO-TO npoueHTOB H3,n,eJIHH lie 
BbHlOJIHHT CBOIO 3a.ll.a'lY H3-3a OTKa30B, TO 3TO nOHHTHO JIIb

60MY lJeJIOBeKY, HMelOllleMY .ll.eJlO C TeXHHKoH. TCM 60JIee 
HH B KaKoe cpaBHeHHe C Ka¢l He H)leT MaTeMaTH3HpOB8HHblH 

nOKa3aTeJIb BeKTOp, COCTOHI.UHH H3 BepOHTHocTeil: H HH

TeHCHBHOCTeH. 
UpHMeHeHHe TeXHHIJeCKHX nOKa3aTeJleH. OlJeBHlIHO, 'GTO 

TeXHHlJecKHe nOKa3aTeJIH .ll.JIH I1KH MO)KHO 3a.ll.aTb TaK )Ke, 
KaK Ii )lJIH 110H (§ 1.2). Pa3HHua COCTOHT B TOM, 'ITO t!HC

JleHHble 3HaqeHHH TIH .ll.JlH I1KH CJIe)lyeT BbI6HpaTb He no 

aHaJIOrHH C .ll.pyrHMH H3lIeJIHHMH, a B COOTBeTCTBHH C Tpe

6yeMhIM 3HalJeHHeM onepaTHBHoro nOKa3aTeJIH, nOCKOJIbKY 

H3BeCTHa HX CBH3b R=R(8 1, 82, •.. , en). Depe60p BapHaH

TOB, onHcaHHbIH B § 2.1, o6eCneQHBaeT TaKoe COOTBeTCTBHe. 

CJIe)lOBaTeJIbHO, ecJIH 3a)laTb Ha60p TeXHHlIeCKHX DB, TO 

OHH TO:JKe o6eCneQaT Tpe6yeMYlO HalIe:JKHOCTb. O.ll.HaKO caM 

npouecc 3a.ll.aHHH TpeOOBaHHH: OCJIO:JKHHeTCH. TIpoue)lypa 

nepe60pa BapHaHTOB CTaHOBHTCH Y:JKe COBepllleHHO lIe06xo
.ll.HMOfi. ECJIH 06OCHOBaHHe ypOBHH onepaTHBHoro TIH )lony

CKaeT npHQJIH)KeHHble, npe)lBa pHTeJIbHble paClJeTbl, TO 06oc

HOBaHHe Ha60pa TeXHHQeCKHX TIH Tpe6yeT paclleroB Ha 

ypoBHe Cepe.ll.HHbl- KOHua pa3pa60TKH, nOCKOJIbKY TaKOrl 
Ha60p 4laKTHQeCKH cpa3y ¢HKcHpyeT onpe.ll.eJIeRHblH Ba

pHaHT H3.ll.eJlHH. OmH6KH Ha CTa.u.HH T3 B nOM CJIyqae 
HMelOT ·60JIee cepbe3Hble nOCJIe)lCTBHH (CM. n. d § 1.2). 
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CpaBHeHHe ~BYX BapHaHTOB 3a~aHH~ Tpe60BaHHH ~nR 
HKHcBH~eTenbCTByeT 06 otJeBH~HblX npeHMymecTBax K~ 
nepe~ Ha6opoM TeXHHtJeCKHX IlH. Ero He~OCTaTKOM HBnH
eTCH TO, liTO OH xap8KTepH3yeT Ha~eIKHOCTh TOJ1hKO B c'BH3n 
C oco6eHHOCTHMH npHMeHCHHH H3~e..'lHH H n09TOMY He onpe
)l.MHeT H He n03BonHeT paC<CtJHThlBaTb ~pyrHe, ~OIIonHH

TMbHhle nOKa3aTenH, HanpHMep cpe~HHe 3aTpaTbl Ha pe
MOHT (ecnH OHH He BXO.n~T B ,':HpcpeKTHBHOCTh), HJlH 
nepec'l.{HThlBaTb Ha~eIKHOCTh npHMeHHTeJlhHO K ~pyroMy 

HCIIOJlb30BaHHIO. npaB~a, H TeXHHtJeCKHe IlH n03BonHIOT 
paCCtJHThlBaTb He Bce, HHa'l.{e HX nOTpe6oBaJ1OCb 6hl CJIHlll
KOM MHoro. Bo BCHROM CJlytJae, 9TOT HeAOCTaTOK BJIe'leT 3a 
C060H Beero JlHmh He06xo~HMocTb B3HTh ~J1H paC'IeTOB 
~aHHble He TOJIhKO H3 T3, HO H H3 ~pyfHX HCTO'lHHKon. 
Il09TOMY ~JIH HKH Bonpoc 0 Bbl60pe flH CJIe~yeT pelllaTb 

B nOJlb3Y K~. 
CnpaBe~nHBOCTH pa~H HyIKHO OTMeTHTb, 'ITO K Kra41 ell\e 

He npHBhlKJIH CneUHaJlHCTbI, pa60TalOl1l.He B 06JIa<CTH Ha

~eIKHOCTH. 0 HeM MaJlO nHlllyTB nHTepaType, ynoMHHaHIUI 
B KHHrax '1aCTO He H~yT ~aJIhWe BBe.ll,eHHA, H MHOfHe 
HMelOT npeBpanlOe npe~CTaBneHHe 0 HeM. 

06CY)1.HM aprYMeHTbl, KOTophle npHBOJUITCH npOTHB 
HCIIOJlb30BaHHH Ko¢I. 

l. «Oll,eHKa KfJ<tl Tpe6yeT HenpeMeHHofi oueHKH E H Eo, 
tJT06bl 3aTeM onpe)l.eJlHTh K~ )l.eJIeHHeM:'. 3Ta Oll1H6Ka no
pOIK.lI.eHa He)l.OCTaTKOM HHcpopMaUHH. MeTO.ll.bl oueHKH Ka.t> 
KaK pactJeToM (rJl. 3), TaK H 9KcnepHMeHToM (rJI. 4-·6) 
MHoroo6pa3Hbl, H TOJIhKO MeTO.ll. CTaTHCTHlieCKoro MOJl,eJIH
pOBaHHH (§ 3.1) CBO)l.HTCH K .lI.eJleHHlO E/Eo. B OCTaJlhHbIX 

:iKe CJlytJaHx, KaK npaBHJlO, )l.MaeTCH Hao60poT: E BbltJHC
JlH eTC H KaK npOH3Be.ll.euHe onpe.ll.eJl.l1eMblX OT.lI.eJIhHO Eo 
H /(3d!' 

2. «EcJlH 3a.ll.aBaTh K~, TO O)l.HOBpeMeHHO Ha.ll.O 3a.ll.a
BaTb 3cpcpeKTHBHocTb Eo B BH,ne tJH<CJIeHHOH xapaKTepHcTH

KH:'. 2ho oWH6otJHoe YTBepIK.lI.eHHc. B ,nonOJ1HeHHe K /(a<p 
Tpe6yeTcfl TonbKO KatJecTBeHHoe onpe,neneHHe nOKaaaTen~ 
3cpcpeKTHBHoCTH ~JIH .lI.aHHorO H3.1l.eJIHH (4:9cpcpeKTHBHocThlO 
Ha,nMH~ ctJHTaeTCH Cpe)l.Hero.ll.OooH .lI.OXO)l.:' H T. n.). CaMa 
:iKe 3cpcpeKTHBHOCTh MOIKe-r OhlTh 3aAaHa Ha60pOM napaMeT
pOB, TaKHX KaK npOH3BO.ll.HTMhHOCTh, CKOPOCTh, TO'lHOCTb 
H T. n., tJTO otJeHh tJaCTO HMeeT MecTO Ha npaKTHKe, B OTJlH
'l.{He OT /(fJ<tl ,nJlH E He CYl1l.eCTByeT 06l1l.HX Mero,noB oueHRE, 
3a HCKJllO'IeHHeM npHMoro 3KcnepHMeHTa .lI.nH BepO.l1THOCT
HblX nOKa3aTeneH (eM. rJl. 5). TaM, r,ne B paClJeTaX /(;.'4> 
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HCnOJlhaYIOTCH OTHOCHTeJlbHhlC BeJIH'I.{HHbI (CM, rJl. 3),. 
B pactJeTax E tPC6YfOTCH a6COJIfOTHhle, a OTCYTCTBHe 06mmc 
<j:lOpMyJI, nO,L\06HhlX' npHBC)l.eHllblM B [10J, 'l.{pC3Bhl'laRHOo 

ycnOIKHHcT KaK paC'I.{eTbl, TaK H npHMeHeHHe HcnbITaHHH 
paCtJeTHO-9KcnepHMeHTanbHblM MeTo,nOM. 

OTMeTHM el1l.e, 'l.{TO ecJIH eCTh a03MO:iKHOCTh XOTH 6u" 
pactJeTHoH ou.eHKH Eo, TO Y:iKe npaBHJlhHCe 3a.ll.aTh npOCTO' 
E C YtJeToM Ha,ne:iKHOCTH KaK caMhlH OOOOIl(eHHhlH nOKa3a

Tenh, He 3a,naBaH OT,neJIbHO K~ H Eo. 
3, «4T06hl onpe.ll.eJIHTb K~ )l.JIH H3.l1.enHH C MHOrHMH' 

ypOBH.l1MH, HeOOXO,ll.HMO oueHHTh OTHOCHTeJIbHYlO 9<j:lcpeKTHB
HOCTb COCTOHHHH *) H3)l.CJlH~ (TaK Ha3hlBaeMble Bcca COCTO)!

HHM), 'l.{TO HCKJllOtJHTenhHO TPY,Il.HO:... Ha caMOM .lI.CJle

HCnOJlh30BaHHe Becoa lie YCJIOIK1{SleT, a ynpOl1l.acT OUCHKY' 

Ha,ll.e:iKHOCTII. OueHKa OTHOCHTeJlbHOH 3'cpcpeKTHBHoCTH co

CTOHHH" H3.l1.CJIlIH Heo6xo)l.HMa BcerAa, HO eCJlH He HCnOJIb
30BaTh 3HalleHHH <Becoa:. H3 HHTepBaJIa [0,1], TO IIpHXO

,Il.HTCH npHMeHflTh TonbKO ,nBa BapHaHTa: 0 H I. KaIK,noMY' 

COCTOSIHHfO npHnHcblBaeTcH O.ll.HO 113 9THX Kpai'IHHx 3HatJeHHW 
Beca, XOTH BHeWHC ::lTD ocpopMnCHo KaK onpe)l.eJICHHC OTKa

3a H3,neJlHS'I: OTKa3bI TaKHX-TO YCTPOf'lCTB He YtJHThlBalOTCH, 

OTKa3b1 TaKHX-TO ClIHTafOTCH nOJIHblM OTKaaOM. HMeHHO' 
CTpax nepe,n HCnOJlb30BaHHCM npOMeIKYTO'l.{HblX (H peaJlb

HblX) 3HatJeHHH: oeCOH npHBeJI K npOOJIeMC «tJTO CtJHTa Tb 

OTKa30Mh TaKHM nYTeM BO Bce OUCHKR BBO)l.RTCf! cUte
OOJlhUlaH OUlH6ka, Tal{ KaK Beca BCC paBHO <PHKCHPYlOTCH. 

HO ropa3~O rpy6ee: 0lllH6Ka npH OUCHKe pCaJlhHorO aeca

c0.ll..ep:iKaJlaCb 6bl KaK MHHHM)'M B CJle.ll.YlOmCM aHaKe. TaR" 
no.ll." npc)l.JloroM6oph6Ll 3a TO'lHOCTh ee CHHIKalOT Ha no

PH)l.OK. 
OTMeTHM, 'ITO YKaaaHHblH npHeM BCer.ll.a HMeeTCH B pe

3epEe H npH paGoTC C Kr;4). HO a.ll.eCh ero npHMeHHlOT TO.1bKO' 

K )l.CACTBHTeJlbHO 4:TPy,nHblM:. BecaM, a He KO BceM 6e3 

HCKJIlO'I.{eHHR. KpOMe TOro, cyw.eCTOYlOT cnoco6bl paC'leTa, 

n03BOJlHlOl1l.He 06XO,nHTbCH Bo06l1l.e 6e3 BceOB (eM. fJl, 3' 
H [25]). 

D()H3Hh TPY)l.HOCTe11, CBHaaHHblX C HCIIOJIh30BaHHeM' 

3cpcpeKTHBHocTH COCTO.l1HHH, lliHpOKO pacnpocTpaHeHa cpe.ll.!1 

CIleUHaJlHCTOB no Ha.ne:iKHOCTH, B03MO:iKHO, eIl(e H nOTOMY, 
liTO O,lJ,HH H3 p0,ll.OHattaJIbHHKOB 9Toro HanpaBJIeHHJT 

H. A. YlliaKOB, He npH)l.aBaH 3HatJCHHH ll.OCTOHHCTBaM OTRO

.) 3$jleKTHBJ!OCTh H3,llMHII, OCTalOll.\eroclI B ,llaHHOM COCTOllHHW 
B Te'lelfHe BCero BpeMeHH pa6oTl>l. 
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CHTe.nhHblX 3HaqeHHA BeeOB, B CBOHX pa60T3X npHMeHI'I.'l: 

TOJlbKO a6COJllOTHble. K 1I0CJIe)l.HHM >Ke OTHOCSlTC5I Bce TPY)I.
HOCTH, CBH3aHHble c OIlCHKOH :)(pq,eKTHBHOCTH (CM. BbllIle). 

J).pyrHe BapHaHThi nOKaaaTeJleA AJlA HKH. BO-lI1epBblX, 

1303MO>KHbl nOKa3aTeJlH Ha)le>KHOCTH BH)l.a Eo-£. O)l.UaKO, 

He HMefi HHKaKHX npeHMYllI.eCTB nepe)!. Ka!f.1, OUH HMeIOT pflJl 
lIe)l.OCTaTKOB: He nepeXO)l.SlT B KJlaCCHqecKHe nH. MorYT 

~MeTb pa3Hoo6pa3Hble pa3MepHOCTH, 3Ha-qeHHSI H T. A, H 

npaKTHliecKH HHrJle He npHMeH51IOTCfI. BO-BTopblX, MO}!{HO 

JIpHMeHflTb O)l.HH H3 KJlaCCHtIecKHX ,TIH, eCJIH ClIHTaTb Bce 

o()TKa3bl nOJlHblMH. 3TO )l.OnYCTHMO, ecJlH lI3CTH'fHhle OTKB3bl 

1I3JleJIHfI 3BBeJlOMO pe)l.KH H (HJIH) 3q,q,eKTHBHocTb npH 3THX 

oOTKaaax peaKO CHH}!{aeTCH. B OCTaJIbHblX CJlYtIaHX 3TO npH

'HO)l.HT K He)l.OnYCTltMblM aaHH>KeHHHM Bcex' oueHOK. 
B-TpeThHX, K nOJIHblM OTKa3aM MO}!{I10 OTfiOCHTb TOJIbKO CO

'CT05lHHfI C ~q,eKTHBHOCTbIO HH}!{e HeKOToporo KPHTHqecKO

TO (x-npOlleHTHoro) ypOBH5I ERP=xpo/lOO, a Bce COCTOfI

EHSl C VOJIce BblCOKHMH ypOBH5IMH Boo6mc OTK33aMH He 
-c'lHT3Tb (2). 06b1l1HO EliP 1I0)l.VHpaIOT K3K KOMnpoMHccHYIO 

lIeJIHlIHHY, npHMHpfllOlUYIO Tpe6oBaHH5J aaKa3l1HKa H paapa

.()OTlJHKa. KaK npaBHJIO, 3Ta BeJlHl/HHa aa)l.aeTCH HellHiPpoH, 

.a q,0PMYJlHPOBKOH nOHSlTH5I «OTKaa:.. 
ECJIH EJ{p Bbl6HpaTb KaK MHHHMaJlbHO .1l0nycTHMbIH ypo

'HeHb, npH KOTOPOM H3.ll.eJIHe el11.e nOJ1HOCTblO BblnOJlHflCT 

.cBOH q,YHKllHH, TO see lIaCTHlIHble OTKa3b1 6y)l.YT ClIHTaTbCfI 
nOJIHblMH (3TOT BapHaHT 6bIJI TOJlbKO liTO paCCMOTpeH). 

ECJIH }!{e cTpeMHTbCfI 06ecnellHTb 3KBHBaJIeHTHOCTb peaJIb

'Horo H3ilenH51 H :;;Toro HOBoro (C JlBYMH YPOBHHMH) C TOll

KH 3peHHH Cpe)l.HeH 3<jJ<jJeKTHBHOCTH, TO llJl51 onpe)l.eJleHHfI 

BliP HeH36e}!{HO nOTpc6yeTcH BbI'lHCJlHTb K'J¢!. Ho Tor)l.a Ko$ 
Y)I{e npOl11.e H 3a)l.aTb B KaqeCTBe I1H. ECJlH >Ke nhlTaTbCfI 

H36e}!{aTb oneHOK, CBH3aHHhlX C 3q,q,eKTHBHOCTbIO, TO np06

..n:eMa Bbl60pa pewaeTCSI lIHCTO BOJlIOHTa PHCTCKH, nyTeM 

-COrJI3WeHHH aaKa3'!HKa H paapa60TlIHKa. 

Bce OnHcaHHble npHeMbI, npHMeH5IeMble )l.JlH TOro, 'lTo6h1 

·CBCCTH HecKOJIbKO YPOBHCA pa60Tocnoco6HOCTH H3JleJiHSI 

K JlBYM, MO)l{HO npHMeH5ITb H npH Ol{eHKC K~. O,U,HaKO 
,3)1.eCb OHH HCnOJIbaYIOTCSI JIHWb KaK HeKOTophle npH6JlH)I{e

lIHfI, )l.OnYCTHMOCTb KOTOPhlX onpe)!.e.n fleTCH , KaK 06b1'lHO, 

npHH5ITOH TO'lHOCTbIO paclieTa. ECJIH }!{e, OTBepra51 K",,p, 
oCTPCMHTbCSl 3aJlaBaTb HenpeMeHHo O)l.HH Ha KJlaCCHlJeCKHX 
nH, ynoMSlHYTble npHcMbI CTaHOBH1'CSl COsePlIlcHHO Heo6

XO)I.HMblMH. 
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Boo6we npHBe)l.eHHe ~(HOrHX YPoBHeA H3..1.eJlHSI K .DBYt.« 
BJle~eT 3a' ~060H npeYBeJIUqeHHe 3Ha'lHMOCTH onHHX 
YCTpoikTB H YMeHbIIJeHHe )l.pyrux. Eho no6YJKn3eT P33
pa60TTlHKa yneJlllTb BHHMaHue TOJlbKO nepBoR rpynne (npH
lJeM BceM YCTpoikTB3 M onHHaKoBO), a BTOpylO rpynny HrHO
pHpoBaTb. Bce 31'0, OqeBUnnO, BeneT K HeaepHblM TeXHHlJC
CKHM pelIleHHHM. 

TaKHM o6paaOM, Bce lnepClIHCJleHHl>le napuaHTbI nOKa33
TeneH Hane}t(HOCTH ..1.JlSI H3)1.eJIHH KOHKpeTHoro Ha3Ha 11eHHll 
cymecTBeHHO xyJKe, qeM K,.,p. D03TOMY HMeHHO ero cJlenyer 
peKOMeHnoaaTb B Ka'leCTBe OCHOBHoro nH )l.JlH HKH. J1.Jlft 
H3ne.>1Hii C nByMH ypOBHHMH MO}t(HO 3a)l.aTb K'J¢! B BHne Tore)
nIl, KOTOPOMY K<><I> paBeH B COOTBeTCTBYlOLUeM KOHKpel'HOM 
cJlyqae (CM. § 3.4). O)l.HaKO 9TO JlHIIlb YCTynKa Tp3nHUH5IM, 
cyll\eCTByIOIIJHM B Hane}l(HOCTU B H3CTOlllllee BJH~M5I. He
HCKJllOlJeHO, 4TO nepey6cnHTb MHorHX JlIOnei'i OKa}t(eTCli 
TpynHee, 4eM npeOnOJleTb Te HenpHHTHoCTH, KOTopble CBH
33HblC TaKHM 33)l.aHHeM Tpe6oBaHuH. 

l1.anoAHUT€AbH.bl€ nOlW3(lTCAU, 3anaaaeMbie B MeCTe 
C K"q" MoryT nOTpe6oBaTbc~, eCJlu Heo6xo)l.HMO nOCTH'!;" 
eU,e K3KHX-JIH60 ueJTeH, nOMHMO BblnOJTHeHHH H3neJIHeM 
cnoCH 3an34H. npHMepoM TaKHX nOK33aTeJleii HB.1HIOTC5I" 
nOK33aTe.1H nOJIrOBetfHOCTH, OT KOTOPblX 3aBHCHT MaCIlITa6b1 
npOl!3BOnCTBa H llJJaHUpOB3HHe IlOCT3BOK HOBbiX H3)1.eJJHHo 
llJIH 3aMeHbI oTpa6oTaBIIJHX caoH CpOK. nOKa33TeJIH nOJIrO
BC4HOCTH BMecTe co CTOHMOCTbIO 0..'11101'0 H3neJJHH onpene
JlHIOT CYMM3PHYIO CTOHMOCTb napKa H3neJlHH, P3CC"IUTaHHO
1'0 H3 oopeneJleHHblH nepHon. OnH3KO B TOH Mepe, B KaKOH: 
JlOJ1I'OBe4HOCTb BJJHHeT lIa OClIOBHble IPYIII,nHH H3,l!eJlHH, aHa
)l.OJlJKHa Yl.iHTblBaTbCH K03IPIPHUHeHTOM coxpaHeHH5I 3IPIPeK
THDHOCTH. To )f{e OTHOCHTCH H K coxpaHHeMOCTi:!. 

THnOBau 4JoPMYJIHpOBKa TeXHH&feCKOro 3a.naHHSI. B 3a-. 
KJlIOl.ieHHe )laHHOrO n3parpalj:>3 nOJlC3HO IlOJIHOCTblO npUBe
eTH peKoMeHp.yeMYIO IPOPMYJlHpOBKY nyHKTa YCT3'HaB
JlHBalOIIJerO Tpe60BaHHH K K3 4l: 

K03tfxtmuueHT coxpaHeHHH 3IP<lleKTHBHOCTH K'><tJ H3)l.eJlIf~ 

----...--- ,Il.OJI}!{eH 6blTb He MCHee _. ----,.,..-:
(1!3HMCI!OBanHC H3JleJII1I1) '(3I1a'lClIHe K!>I)I)· 

3¢¢eKTHBHOCTblO ClIHT3eTCH 

-+ TIlBHOCTH) • 
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1.4. Bbl60p nOKa3aTenei:f AnR cepHHHblX H3AenHH 

H3MeHeHHe Tpe60BaHHH K nOKUaTeJlAM . .ll.JlH cepHHHhlx 
'H3Jl.eJIHl1 oco6eHHo Ba)KHhl ynpomeHlIH B lIaCTH MeTO)JJfK HC

llb1TaHHi!:, cOKpameHHe BpeMeHH, 06'beMa npoBepoK H o6mee 
YJl.CWCBJleHHe HCnblTaHHH, liTO )1}IH OnblTHbiX 06pa3UOB He 

TaK cymecTBeHHO. 3TO 5JBJlHCTC5J ccpbe3HblM .lJ.OnOJlHeHHeM 

J{ Tpe60BaHHIO e § 1.1. Tpe60BaHHC '" OTna)J.aeT, TaK KaK 
npH COCTaBJIellHH TY, T. C. npH nepe)J.a4C H3,ll.eJIH5I B cepHii

:fiOC npoH3Bo)J.CTBO, 06 H3Jl.CJIHH H3seCTHO y)Ke IIlpaKTHlIccKH 

BCC. Tpc60BaHHc U (H3JIHlIHC MCTOJl.OB p3ClIcTa) B npHHUH

nc OTHOCHJIOCb TOJlbKO K HOBbiM p33pa60TK3M. HaKoHcu, 

3aJl.alla 06ocHoBaHHSI lIHCJIeHHblX 3Ha1lCIIHH 3aJl.aBaCMblX 1110

~a3aTeJIeH (Tpc60BaHHc e) 3Jl.CCb pewaeTcH cOBepIIIeHHo 

liH311e (rJl. 2): ypoBeHb H3)J.C)KHOCTH CCPHHHblX H3,ll.CJlHii 

.JlOJl)KeH npocTo 6blTb paBCH ypOBHIO HaJl.C)KHOCTH onblTHbiX 
06p33uOB (c YlIeToM )J.opatioToK). 

H3MeHeHHe nOKa3aTeJleil. lb BblIIICH3J10)l{eHHOrO BhlTC

KaCT TOJlbKO OJl.liO He60JlbIIIOC ynpOmC'HHc. OHO CBO,ll.HTCH 

IK TOMY, liTO Tenepb .lJ.JlH I1KH c ,!l.BYMSl ypOBHHMH MO)l{1I0 3a
,ll.3BaTb BMCCTO K94> TC nOKa3aTCJlH, KOTOPblM OH paaCH 
B Ka)l{)J.OM KOHKpeTHOM CJlYlI3e (§ 3.2) . .ll.ciicTDHTeJlbRO, Ta

'KHX 3H3l1HTeJlbHblX H3McHeHHH CTPYKTYPbl, apeMeHH pa60Tbl 
H T. ,ll.., K3K a xO,ll.e P33P36oTKH, npH cepHHHoM npOH3BO,ll.
-CTBe O)l{HJl.aTb HC npHxO,ll.HTCSl. KOHe'lIIo, H 3,ll.eCb D03MO)KHbI 

H3MCHeHH5I, T3K liTO 6b1J10 6b1 BCC )l{e JlYl{IIIe 3a)J.aDaTb Ka4>' 
HanOMHHM, liTO nepCXO,ll. OT Ka4> K KJlaCCHlIeCKHM nH HBJlH
CTCH JlHlllb YCTynKoii Tp3,ll.HUHHM. 

T3KHM 06pa30M, 'I10Ka3aTeJlH, BHOCHMble B TY, )J.OJl)l{Hbl 

:Bbl6HP3TbCH IITp3KTHlIeCKH no TCM )l{C KpHTCpH5IM, 4TO H no

Ka3aTeJJH ,Jl.JlH T3. fJl3BHhle )l{e ynpomcHHH KaC3IOTC5I Me

iO)J.HK KOHTPOJIH 33,Jl.aHHblx nH BCJlC,Jl.CTBHC Toro, liTO MHO
.HC TeXIIHlICCKHC ,noKa33TeJlH Tencpb MO)l{HO C4HT3Tb H3Be

'CTHblMH H paBHhlMH nOKa3aTeJlHM onbiTHoro 06pa3ua. no

..Jl.p06no 9TH ynpomeuHH paCCMOTpeHbI B § 4.5. 
3aHH:lKeHHe Tpe60BaHHi paAH cOKpal1l.eHHH 06'beMa npo

:sepKH. 3TOT npHeM 3acJlY)KHBaeT CneUHaJlbHOrO paccMoTpe

HHH. OH 3aKJlIOlIaeTCSl B TOM, liTO q,aKTHlieCKHH (COBna,Jl.alO

'lUHH C Tpe6yeMblM) ypOBeHb DOKa3aTeJlH Ha)J.e)l{HOCTH no)J.
MCHSleTCH 33HH)KeHHbIM (Ha 1-3 nopH)J.Ka) H )J.a)l{e He)J.O

nycTHMblM )J.JI5I ~lOTpe6HTeJISl, HO Tpe6YlOmHM npHMJleMOrO 

--o6'beMa HcnblTaHHH npH BHeWHe npHeMJIeMbiX 3HalleHHHX 
T04HOCTH H )J.ocToBepHocTH. .ll.eiicT,BHTCJIbHO, npH BblCOKOH 

H3Jl.e)l{HOCTH H3)J.eJIHH )J.JI51 ..lOCTaTO'HlO cTpororo KOHTPOJIH 
nH MO)KeT 'noTPe6oBaTbcSl CJIHIIIKOM 60JlbIIIOH 06'beM Hcnbl
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T8HHH, npeBbiWalOJ.lI,HH B03MO)l{HOCTH H3rOTOBHTCJlSl. OJl.lta

KO paccMaTpHsaeMblH npHeM flBJlfleTCSI HeY)J.allHblM BbIXO

)J.OM H3 nOJlO)KeHHH: YCTaHaBJlHBaeTcH Bce-T3KH cTporHH 

KOHTPOJlb, HO He Toro YPOBHSl! TeM He MCHee 3TOT npHHUHn 

MHorHe rO)J.bl HaXO)J.HT nOJl.,Jl.ep)KKY B HeKOTopblX opraHH3a

llHflX, HMeHHO n03TOMY )J.aHHble cnpaB04HHKOB no H3)J.e)K

BOCTH pa)J.H09J1eMCHTOB Ha HeCKOJIbKO 1Il0PH)J.KOB paCXO)J.flT
CH C npHBe)J.eHHbIMH B TY Ha Te )Ke 3J1eMeHTbl - B CnpaBOlJ

HHKax :nPHBO)J.5ITCH q,aKTHlJeCKHe )J.aHHble, KOTOPblMH H pC

KOMeH)J.yeTcH nOJlb30BaTbCH nOTpe6HTCJlHM. npH 9TOM no
·CTaBJ.lI,HKH 3J1eMeHTOB He 3a6bIBalOT YKa3bI,BaTb, liTO cnpa 

BO'IHHK He HBJIHeTCH IOpH,ll.HlIeCKHM )J.OKYMeHTOM )J.JIH npc)J.'b

HBJleHHH npCTeH3HH pCKJlaMaUHOHHoro xapaKTepa - HHblMH 

CJIOBaMH, 3a COOTBeTCT'BHe H3)J.eJlHH Tpe60BaHHAM cnpaBO'[

HHKa HHKTO He OTBe4aeT. 

MbI 3aTpOHYJlH 3TOT Bonpoc 3)J.CCb, a He B rJI. 2, Ta'K KaK 

B nOCJle)J.HHe rO)J.bl paccMaTpHBaeMoe 3aHH)!{eHlle Tpc6oB3

HHH 06b1'lHO ByaJIHpyeTcH npHMcneHHeM cneUHq,Hl{eCKHX no

Ka3aTeJleH. 2ho npe)l{)J.e Bcero 'nOKa3aTeJlH THna MHHHM3JIb

Hoil Hapa60TKH t~llm, onpe)J.eJlHeMOH KaK «Hapa6oTKa, B Te

lICHHC KOTOPO!"! OTKa3b1 'npaKTH'leCKH OTCYTCTBYIOT». no

CKOJlbKY BCPOHTHOCTb OTCYTCTBHSl OTKa30B He 33)J.aeTCSl, Ta

Klie nOKa3aTeJlH HH4ero He rOBopHT 0 Ha)J.e)l{HOCTH H3,ll.eJlHH. 

n03TOMY CY..lHTb 0 HeM npHxO)J.HTCH TOJlbKO no flJlaH3M 

HCl1b1TaIlHfi, npOBO)J.IIMhlM B TY, liTO 3aTPY)J.HHTeJlbHO. 
B TY 'laCTO BCTpellalOTCH Tpe6oBaHHfl, BbIOOJlHeHHeKO

TOPblX He npOBepSleTCH, 110 06ecnellHBaeTCH cxeMOM, KOHCT

PYKUHCH H TCXHOJIOrHeii H3rOTOBJleHHH H3)J.CllHfl. K HHM 

MorYT OTIlOCHTbCH Tpe60BaHHSI, npOBepKa KOTOPblX JlH60 

CHJlbHO 3aTpY..lHeHa (HanpHMep, CpOK CJlY)I{6bl), JlH60 HBJI}!

eTCH npOCTO H3J1HWHCH (H3npHMep, IlIJIOma)J.b, 3aHHMaeMaH 

38,'\\). TeM He MeHee 3anHCb 3THX Tpc60BaHHH B TY HeoV 

XO,.'l.HMa, TaK KaK TOJlbKO OHa o6ecne4HaaeT lI1oTpe6HTeJllO 

B03MO)KHOCTb npC)J.'bSlBHTb 'npeTeH3HH, eCJlH B XOlle 3KC

nJlyaTaUHH H3)leJlHH oce )f(e 6Y)J.eT YCT3HOBJleilO HX HeBb]

nOJIHeHHe. HanOMHHM, 'lTO B 3KCnJIY8TaUHH npOBepHIOTCH 

npaKTHlIeCKH ,Bce Tpe60BaHHH 6e3 HCKJllOlIeHHH. 

thaK, B KpaHHeM cJlYlIae Ha npoH3Bo)J.cTBe MO)l{HO 

060HTBCb Boo6J.l1,e 6e3 npoBepKH nH. ECJlH Bce )Ke HMeeTCSI 

B03MO)l{HOCTb npoBecTH HcnhITaHHH )J.a)f(e MaJ](\lrO 06'beMa, TO 

ee HY)KIIO HCnOJlb30BaTb. Tor)J.a TY Jl.OnOJIHHIOT MeTO,ll.HKOH 

npOBepKH C TeMH (nYCTh )la)Ke HH3,KHMH) TOtJHOCTbKl H )J.O
CTOBepHOCTblO, KOTOPble MorYT 6b11b ..lOCTlirHyThl npH ..laH
HOM 06'beMe. 
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BblBOAbl 

npHHUHnbl Bbl60pa nOKa3aTeJleH Ha,!l,e>KHOCTH, KCTopble 

MO>KHO CcpOpMyJJHpOBaTh HCXO,!l,H H3Bcero CKa3aHHoro, OT

pa>KeHhI B T36Jl. 1.1. Ka K 6h1JJO YKa3aHO, nH, B KOTopble 

nepeXO,!l,HT KaiP ,!l,JlH HaH60JJec pacnpOCTpaHeHHhlX H3,!l,eJlHH 

BH,!l,a I, npHBe,!l,CHhl B Ta6J1. 3.2 (§ 3.4). n03TOMY Ta6JJ. 3.2 
CJle,!l,yeT'paccMaTpHBaTb KaK HJlJI~TpaUHro H nOnOJlHeHHe 
K Ta6J1. 1.1. 

Ta6JIHU3 1.1 
---~~~ 

HOP'UIPY"'MblI!> J1H )l.II5f HaAe.IIIIiI 

BIIA I13Ae
:II!!! 


06u!,ero 1J8JIfAQeH"" 
 KOfO(peTllOfO M3Ha~H~t-JHf{ 

I 

5e3 BOCCT3HOBJIeHHll: T IIJlH J.. 
C BOCCT3HOBJICHHeM: T (IlJIH 

J..} H Kr . )lonycK3eTcll MIIHHMYM 
llOnOJTHIlTeJlbHblX TeXHH'leCKIlX 
nOK8S3TeJleH 

Ka4I 
. JIonycK3JOTCll nOKa33
TeJlH t a KOTopble nepexo-
J!lH K~ Jl)1l1 A3HHoro ll'l 

p'eJJHll (K p P(t). Kor 
H p.p.) 

II 

3. Te li\e HH. HO S3Jl.3HH.blC 
OTlleJTbHO Ha OCHOBH.ble KOMno-
HCHTbl 

6, Tc }Ke HH. HO H3 H3.l\CJlHe 
B UeJlOM. Bce OTK33bl C'IHT3IOT
ell UOJTH.blMH 

K'>'1J 

B Tex CJ1YlJ3HX, KOr,!l,a ,!l,OJJrOBe'1HOCTh H coxpaHHeMOCTh 

He YlJHThlBalOTCg B nOKaaaTeJlHX Ta6.11. 1.1, HX CJle.nyeT HOp

MHpOBaTh ,!l,OnOJlHHTeJlhHhlMH nOKa3aTeJlHMH. fIpH 3TOM no

KaaaTeJlH ~OJlrOBeqHOCTH CJJe,!l,yeT paCCMaTpHBaTh KaK xa

paKTepHCTHKH 06w.eH npO,!l,OJl>KHTeJlbHOCTH pa60ThI H3,!l,eJJHfI 

H HOpMHpOBaTh HCXO,!l,51 H3 CTOHMOCTHblX C006paJKeHHH. no

Ka3aTeJlH coxpaHHCMOCTH CJle,!l,yeT paCCMaTpHBaTb KaK xa

paKTcpHCTHKH YCTOH'IHBOCTH H3,!l,eJJHH K 'BHelliHHM BOa,!l,clicT

BHHM H HOpMHpOBaTh aHaJJOrH'IHO ,!l,pyruM nO,!l,06HblM xa

paKTepHCTHKaM (npHMep: H3.neJlUe ,!l,OJl}l{HO ~onycKaTb 
B03,!l,eiicTBHe TeMnepaTYP B ,!l,Ha·na30He ±40°C. neCKa, nblJlH. 

COJlHelJHOii pa,!l,HaUHH, TpaHcnopTHpOBKy aBTOTpaHcnopTOM 

no rpYHTOBhlM ,!l,oporaM H2 paCCT051HHe ,!l,O 300 KM, xpaHeHHe 

B HeOT3nJlHBaeMOM nOMew.eHHH CPOKOM ,!l,O 2 JlCT). 

PeKOMe;ti.naUHH TaClJl. 1.1 OTHOCHTe.lbHO J10H BH,11.a II 
()CTaBJIlUOT >KeJlaTb JlY'IlilerO, TaR RaK 06a npe.nJlaraeMhIx 
BapH3HTa HMelOT cephe3HJ:de He.nOCTaTRH, lIonpo6Ho o6cYJK
.neHHble Bhlllie. OnHaKo .npyrHx BapHaHTOB ~IOKa ReT. 

TnaBlt 2 

06OCHOBAHIo1E TPE6YEMOrO YPOBHSJ 
t1AJJ.E>KHOCTIo1 

4HCneHH.ble 3Ha'leHHH 3anaBaeMblx nOKa3aTeJleH. He3a
IlHCHMO OT fix BH,!l,3 H KOJlH'IeCTBa. OIlPCllCJIHIOT Tpe6yeMblH 
ypoBeHh Ha.nelKHocTH H3nenHH. BbJ60p (060CIIOD3fIHC) 3TH X 
.3H3'ICHHI'i MOlKRO IlPOH3BOllHTh HCXOAH JlH60 H3 Taro. 'iTO 

Ji!l'JICHO llJlH Bbl:JlOJlHCHHR 3analrHblX tPYHKIU1H H311cnHH. JlH
60 H3 Toro, <iTO MO'JICHO CllenaTb IlPH: CYUleCTBYKlIltCM ypOBHC 
TeXHIlKH H HMCIOIIlHXCH orpallH4ellH:fIX. Pa3YMCCTCH, oope
JlC'JlHB Tpe6oS3RHH no npHHUHoy <iTO Hy'JICH.O, CJ1eAyeT 0 po
llCPHTb, COOTBeTcTByeT JlH 3TO TOMY. 'lTO MO:JICHO, Ii Hao6o
pOT. Op¥! 060CHOBaHifH Tpe6yeMoro ypOBIUI RallclKHOCTH 
HOIlLlX P33P36oTOK I1KH, RaK npaBHno, npHMellHMbl 06a 
YK33aHllbiX npHIIUHn3. K HOSbiM pa3pa6oTKaM J10H npHMC
HHM TonbKO npHHltHn 'l.TO MO:JIC/iO. YpOBCllb lIane>KHOCTH H3
JlCJ1HH. ncpe1l3'BaeMbIX B CcpHHlloe npOH3DOllCTBO, y>Ke HC 
JJ.onlKcH nOllJIc)!{aTb 06CY>K,!l,CHHIO, 01{ OllpellcnHCTC5I ypOB
HCM OIlblTllblX 06pa3ll.Os. n03TOMY TpH nepC4HCJICHHbiX 
rpynnbl H3neJIHH S llallllOH rJI3BC paCCMaTpH<SaIOTCH OT
lleJlbllO. 

Heo6xollHMO OCTaHOBHTbCR Ha nepHOllHtlecKH BCTpe4alO
lUHXCH B CT3HllapTaX 1l0llblTKax YCTaIlaB.I1HB3Tb P51JI:bI pa3
PCWCHHbIX 3I1a'lCIIHH Or! [17] TaKoi'! I1011XOll pewHTen bliO 
llH'H':ro HC 06J1cr'lacT. 110 MO)RCT IlPHI3011HTbK nCllopa3YMe
HIHIM H lla>KC K CIHllKeHHIO YPOBHH Halle:>KIIOCTH H311enHH. 
llciiCTDHTCJIbHO, H3.nH'IHe P51110B npellllonaraeT no.u.roHKY 
1I0Ka33TCJICH KalKlloro H311eJIH:fI K 6nH}I{aHWHM 'weHaM PH
lla. ¢3KTHtfeCKHe nB H311eJIHH. OllpelleJIHeMbie pactleTOM 
HnH HCllbIT3HHHMH, OlJeBHllHO. 6YllYT H3XO.nHTbCH rlle-TO 
MC)!{llY llBYMH COCCnHHMH '1nCHaMH pH1l8. nOCKonbKY yBC

.TIH'IHTb H3Ae:>KHOCTb rop3311o TpYllHee. LJCM YMeHbillHTb, 
nOllroHKY 1l0Ka33TenH K PHAY npow.e Dcero ocYIHeCTBIiTb. 
YCT3HOBHB ,1l.J1H H311CJlHH 33HHlKeHHYlO BOp My. 
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OTMC-r:HM, 'ITO np06JleMY Bu60pa Tpc6YCMOrO YPOBJI;~ 
H8)l.CmHOCTH MOmHO PC11I8Tb IIC33BH(:HMO OT TOrO, B BHJJ.e 
K8KHX .nOKa3aTCJlcii HaJl,e)f{HOCTb 6Y)l.CT 3p)l.3H3 B TCXHHtIe" 
CKOH Jl,OKYMeHT8ItHH. nOSITOMY B )l.aHHoH rJlaDC 6Y)l.CM 060
3H3tIaTh nOKa3aTCJlb H8.nemHOCTH H3.nCJlHH OO06ll1.CHllblll.i 
CHMBOJlOM iR. )l.OnycKaH, 'fTO 011 MomeT 61>lTh JIl06blM nOKa
3aTeJlCM H .name n,a60pOM nOKa3aTCJlCH, npHtICM tlX Bhl60p 
MO)KCT H He COOTBCTCTBOBaTl, PCKOMCHJI,3I(HHM, npHBe)l.CHHLlM 
B fJl. l. 'HnatIc rouopH, R B rJl. 2 03HatIaCT JlHUlb onpeJl.c
JlenllLIH ypoBellb HaJl.C)KHOCTH H3Jl.eJJHH. Ey.nCM C4HTaTb, 'ITO 
3H8 'feHHC R= 1 COOTBCTCTBYCT a6COJlfO!HO Ha.nC)KHoMY H3
)l.CJlHfO, a 1(=0 a6COJlIOTHO HCHa)l.C)f{HoMY. 

2.1. Tpe6yeMhrH ypO&eHh Ha,Q,e:»<HOCTH HO&.,IX pa3pa6oTOK. 
/.113,Q,ellH$I KOHKpeTHoro HtI!I3Ha...eHH.III 

nOCT8HOBKa 3aJl,alfH. JlJl~ HI<H npHHIUHI 'ITO H!j"JKHO 

CPOPMYJlHpyeTcH Tal';: yposeHb HaJl.C)KlIOCTH H3)1.CJlH5J .Il.OJl
>KeH ObITb He Hlfmc HCKOToporo MJfHJfMBJlbHOrO RMHII. rIpH 
KOTOPOM HCnOJlh30BaHlfC H3.neJlHfI no na3Ha4CHHfO cme HMe
eT CMbICJI. Pa3YMCCTCfI, H3 npaKTHKe JlaJiCKO He DCerJla H3
UCCTno R""HH D BH)l.C ItH<pPl>l. OjlHaKO no xpaHHCH Mepe H3
BeCTHbl OOJlaCTH HC)KCJlaTCJlbIU>lX H Hc.nonYCTHMbIX 3H34C
HUH IR. Sblme 3THX 3H.PleHHH JlfOOa51 H3Jl.e)KHOCTb .ll.OnycTH
Ma, HO 6011ce Bl>lCOKafi. Kone4HO, npe.n1I04THTeJlbHec. 

TeopCTHtleCKU MO)KHO nOCTpoHTb H3)J.CJlHSl C Jl1060H, K3K 
yn)AHO lJblC.OKOH Ha.nC)KHOCThfO, npuMeHHB, H3npHMep, an
napaTypnyJO HJlH UPCMCHHYIO U30bITO'IHOCTb oS TOH HJlH HHoA 
¢OPMC If B COOTBeTCTBYIOlll.HX MaClllTa6ax. B IIIHPOll:HX 'llpe
Jl.CJlax MCHHCTCH Ha.nC)KHOCTb If OT BCnOJlb30naHHfI ·3J1CMCIl
TaB Toro UJiH HHoro Ka4CCTlJa. OJl.HaKO Ha npaKTHKe npH
MeHCHHe Bcex 3THX MCP orpaHH 1IHU3eTCH pa3J1U4HhIMH ¢aK
TopaMH: CTOHMOCTblO, MaCCOH, pa3McpaMH H T. 11. EY)l.eM 
C411TaTh .nJlH npOCTOThl, 4TO OrpaHH'lHSafOllI.HH (t)aKTOp .Il.Jlst 
Ka)f{.noro KOHKpeTilOrO H3.nCJlllfl OJlHH, TeM 60Jlce, 4TO 
D 60JlblllHHCTBC cJlytIaCB npll nOLlLllllCHHH HaJlC)KHOCTH H3)J.C
JlHS! 0)1.110 H3 orpaHH4CHHH HapYlllaCTCH 3H3'IHTeJlbHO paHb
me JlPyrHX. Ey.neM C'IHTaTh, 'ITO 3TOT q,3KTOP CTOHMOCTb, 
.fIOCKOJlhKY )J.JlSl .Il.pyrHx 01'paHH4CHHA (o6"beMa, MaCChi. 
H np.) 'BCC H3JIO)KCHHOC .naJice cnpanCJlJIHBO 6e3 DCflXHX H3
MeHCHHfl. l-IaJlH4HC 9THX OI'paHH l lcHHH Bl>lpa)K3eT CYTh 
npHHUHna 'ITO MO:JfCHO. u 

ECJlH apcMCHHO OTBJle'lbCH OT orpaHH4eHHH, TO He06xo
Jl,HMO HMeTb B BH.ny TO Ot)CT05lTeJTbCTBO, 'ITO paCXOJlbl Ha 

nOBhHllCHHC Ha)l.e)f{HOCTH MO

rYT He nepeKphlTbCH BhlHrphl

mCM OT Hero. OqeBH)l.H,O, cyIIJ,e

cTByeT onpe.n,CJlCHHbIH onTH

M3J1bHblil ypOBCHb H3.ncmHO-

CTH, BhlllIC KOToporo BLlJl.eJlC-
HHe .llon011HHTeJlbHhlX CPC)J.CTB 

01:::::;::::;"/ - I" 
1 

XOTfI H B03MO)f{HO, HO HeUeJlC

co06pa3HO. ll.cHcTBHTeJlbHO, PHC. 21 

no MCpC nOBl>lWCHHH Ha)l.cm-

HOCTH 3CPCPCKTHBHOCTh H3ACJIIHI 061>14HO npH6J1H)KaCTCH K 110

MHHaJlhHOMY 3Ha'leHHIO Eo, T. c. )J.OCTHraCT «HaChlmeUHfI» 

(pHC. 2.1). OTMCTHM, tlTO KpHnaf! E (R) MO)KCT Boo6u{e 

rOBopR. Ha4HHaTbCSl He C HYJleBOrO, a . C OTpHl(aTCJTbHOrO 

3Ha4eHHH E. nOCK011l>KY a6c011IOTHO HeHa.nC)KHOe H3)J.eJlIlC 

npHHOCHT CKopee npe)J., 4CM n011b3y. B TO )KC OpCMl1 pacxo

)l.hI C H<1 nOBblweHHe n3)J.eIKHOCTH D03pacTalOT lIcorpallH

'lenHO. B HTore 33Jl34a CT<JOIITCst TaK: lIe06xo.nHMO onpeJle

11HTb YPoBeHb Ha)J.eIKIIOCTH H3)J.C11Hst, KaK MO)KIIO 60Jlce 

6J1H3KHfi K OnTHMaJll>HoMY 11 npHToM YJlOBJlCTDOP5l10111,HH 

ynoMflllYTl>IM orpaHJ{lICH~i5lM: R~R"utH. C (R) 
PemeHHe 3a.n.a'lH. 0606rUCHllast CXCM<l pemeJlHst ::nol1 

3a.natIH npHBe)J.cHa Ha pHC. 2.2. PaccMoTplIM pa3J1H t lllblC ny

TH peWeHH5I .Il.JlH pa3Hblx '13CTHblX CJlY t I3CD. rToCJlC.Il.HHe 

on pC.llCJI R IOTC5I npcIK.Il.c Dcero COOTHOlllCIUtCM Ub1XOJl.1l0ro 

3cp<pcKTa lJ3)J.C11HI1 If 3aTpaT n3 06ecnc4ellHe Tpe6yeMoH Ha

.ne)KHOCTH. 

a. BblXoihl.Otl :nlu/JeKT U 3aTpaTbt Ha 06eCne'l.eHUe Ha
iJe:JICHOCTU OeAU'l.UHbL or}HO<!O U T020 :m:l! ouUa (lI3MepSl

IOTCst D O.nUIiX H Tex )Ke eJl.HIIHuax) tlamc acero 3TO 3KO

1I0MHllet~KHH 3<pcpeKT Ii )J.eHe)tCllble paCXOJlbl. B 3TOM CJlytJae 

H3 HHX MOIKHO COCTaaHTb Ht'KOTOpyfO 0606m31OllI.YIO ueJle

J.lY10<PYIfKUllfO: pa3HocTb, OTIlOllleHHC H T . .ll.. ECJlH nalKlio 

06ecne l IHTb MaKcHMYM a6co11IOTHoro 3HattcHHH 3CP<pCKT3, TO 

CJlC)J.yeT Dbl4HCJlSlTb pe3Y11bTHPYfOU.YfO 3CPCPCKTHnnOCTh 

l!E(R)::.::.:..E(R)--C(R). Pa3110CTh AE(R). 04eBu.n,HO. HMCCT 

MaKCHMYM no R (pHC. 2.3), HOTOPblit Ii onpe)J.CJll1eT onnf' 

MaJlhBl,lrt ypOBCIIl> ua)J.emllOCTH RoUT- ECJlH DalKHO nOJIY4HTb 

MaKCHMYM 3cpcpeKTa H3 e.llliHIHJ.Y 3aTpatteHHhlX cpe)J.CTB (OT

HOCHTeJlbHhlA 3cp<peKT), TO CJle.Il.yeT nOJIb30naTbCfl OTHOllleHH

CM Kuc:...E (I() IC (R). BTOPOH BapHaHT nO.Il.p06HO onHca H 

B MeTO.llH4eCKHX YKa3aHHSlX rOCCTaH.Il.apTa [21], r)l.e OH 
paCCMoTpeH oca Y4eTa H03MomHbiX OrpaHl-l4eHHH H3 33Tpa

Tbl. nOCTpoeHHe OflTHMaJlhHOH 3aBH.cHMOCTH C (R) UJiH 
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/((JHK~mH(U 

OiJuHtlK06blii 

Cpl11HtHIJe !/ll1epll1 
Df1IDmKa!l!lllU Jt1
mp"mllff tJJ8Pl1lJe 

AHtlIfIl' Htl3HI1'1eHUII 
UJieAIJII 

Pi1JHblii 

C()f1f)Cf1/t1'"~H'"
Yll1tP08 QIl1I7f11Kl1JIII' COf1DCma6ul'1/)1 

" -'llmpt1f'f1
/Iff uJle/lut!' 

He )tyKe 

Jal!i1emC/I 1i.)f(C 

Pile. 2.2 

R (C) paCCMOTpeHO )laJIee, 110CKOJIbKy 3Ta 3a)lalla BXO,L:(HT 
BO Bce BeTBl! cxeMbI. 

Oocne Toro KaK OI1THMYM HaiilteH, He06xoJl.HMO npOBe

pHTb BbIl10nHeHHe orpaHH4eHHH no CTOHMOCTH. ECJll-l OHO 

He BblnOJlHHeTCH (onTHMYM Jle)!(HT cnp8Ba OT Corp), TO ue

necoo6pa::lHo 3aJl.aTb MaKCHMaJIbHYIO Ha)le)KHOCTh, )lOCTH

)!(HMYIO I1pH )laHHOM orpanH4eHHH, T' e. R (Corp). OJl.HaKO 

Tenepb MO)KeT OKa3aTbC5I, 4TO )laHH8H HaJl.e)f(HOCTb He 06ec

ne'lHsaeT npHeMJIeMOrO BbIXO)lHoro 3$<peKTa, n03TOMY Tpe

6yeTCH npOBcpHTb BhlnOJIHeHHe H 3Toro OrpaHHQeHHH 

(R (Corp) >RMII"FI)' ECJIH OHO He BbIl10JJlHleTCH, TO 3a)la4a He 
MO)KeT 6b1Tb pemeHa He06xoJl.HM nepeCMOTp HCXO.!J.HblX 
Jl.aUllbIX, orpaHH4eHHH H T. JI.. 

V4eBHltHO, tITO B p5Ilte 

CJIY'laeB MO.lKHO TaK HJIH I1Ha

tIe COKpaTI1Tb pa6oTy: orpaHH

l/HTb 110CTpoeHHe 3aBJ1CHMOC- Eo 
TH C (R) 30HOH JwnycTHMbIX 

3Ha'IeUHH C HJlH 30HO~ 
OflTHMYMa, com nOCJIe,!l.HHH 0 
KaK-TO HaMelfaeTCfI; Ha'IaTb 

C IIpOBepKH HepaBeHcfB3 

f $< -=::1" \ __ ,
:0 \ 

R(Corp ) >R">Uh eCJlH BH)lHO, PMC. 2.::1 

'lTO OHO HaH60.'1ec KPHTHtIHO, 


H T. 11. C.1e)lyeT, O}I,HaKf) 

HMcn, B BH.il\', [ITO ,!l.JlH 110J1VQCHH}I )la.lKe O.fI.IIOH TOIIKI1 OI1TH

M3JlbiiOH 3as'HCHMOCTH C (R) Hco6xo}J.HMO 110CTpOeHHc Bccro 

yt[3CTK3 3TOii 3aSHCHMOCTH OT HaQaJlbHoro BapHaUTa }J.O 
}J.2HHOii TOl/KH. 

6. Bblxochwu 3cjJcjJeKT U 3aTpaTbt H.a o6ecne'leff.ue H.a

iJeJICH.OCTU - aeAWlUH.bl OOff.OCO U TOeO :HCe BuiJa, flO yu{ep6 

OT OTKa30B O'teflb BeAUK (IiCcoH3MepHM C 3aTpaTaMli Ha Ha

)lC)!(HOCTb). 3TO MO)!(eT 6blTb 110 }l,ByM rrpH4HHaM: JJB60 HC

I1pallHoe H3}J.CJllIe liMeeT OtleHb BblCOKHH ;:)(jHileKT, a I1pH OT

Ka33X OH pe3Ko YMeHhLUaeTC5!; J1H60 01'Ka3bl HallOCHT TaKoif 

60JlbillOH Bpe}J., 41'0 :·HpepeKT J1.0CTllraCT 60JlblUHX OTpHlJ,a

TeJlbHblX 3Ha4eHm1. OpHMepOM BToporo BapHalITa MO)KeT 

YCTPOHCTBO aSTOMaTH3aUHH XHMH'leCKOH YCTaHOBKH, 
OTK33bl KOToporo Bhl3bIBalOT B3pbIB 1I rH6eJlb YCTaHOBKlI. 

B 060HX CJlY4aHX OI1THMYM ROnT CHJlbHO CMelUaeTC5I Bl1pal30, 


'-ITO 03Ha4aeT uenecoo6pa3HOCTb 06eCne'-leHH5I 04eHb BblCO


KOH Ha)le)!(HOCTH, a 3Ha l lHT, H BnO}J{e1l1l51 04eHb 60nbllIHX 


CPC)lCTI3. 04ellH)lHO, 'ITO npH "!TOM pcmarolUHM OKa>KeTCH 


orpaHH4eHHC no C: TaKnx CpeJl.CTB Y 3aKa34HKa I1POCTO neT, 


H J1.0CTH4b OI1THMYMa HCB03MO.lKHO. BOliCK onTl-lMYM8 OTna 


)laCT, a 3a)1,8'la pelUaeH:51, HaqHHa5I cpa3y C onpe)lenCHH5I 


R{Col"P) no 1I0CTpoeHHOH OI1THMaJlbHOH 38BHCHMOCTH R(C). 

KaK H B cnytJae a, Ha 3TOM nYTH I1pOBepHeTCH, o6ecne1lHBa


eT J1H R (Corp) npHeMJleMblH BbIXO)lHOii 3epepeKT, 1. e. BbIDOJl

HeHO JIB R(Corp)?i1:RMIUI H T. JI.. 

B. BbIXOOH.OU 3q:!cjJeKT u3iJeAufl U 3aTpaTbi fla ff.aiJeJIC
flOGTb - BeAU'IUH.bl pa3fl020 6uiJa, OTKa3bl U3CJeAUJI 

K 60,1bU-W.M nOTepfl.M .'IH60 H3-3a YTpaTbl BhlCOKOli 3ep<peK

THBHOCTH, nH60 }l3-3a KaTacTpoepHliecKHx nOCJIe}J.cTBHH, KaR 

B cny4ae 6. 04eBl!)lHO, 'ITO l! npH nOM Jlro6blC paCXO)lbl Ha 

nOBbIll1eHHe Ha)le.lKHOCTH 6YJl.YT Ol1paB,!l.aHbl iI Ha,!l.e)KHOCTb 

6Y)leT Ol1pe,L:(en>lTbC5I l!MeIOUlHMHC5I Cpe)lCTBaMH. K TaKHM 
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H3;leJIH51M OTHOCHTC5I, B '1aCTHOCTH, Bce H311eJlH5I, OT KOTO' 

pblX 3aBHCHT oe30naCHOCTb JIlOpeH: PH,u CaMOJleTHblX H cy· 

,uOBblX arperaTOB, npOTHBonO}l{apHOe 060PYllOBal-lHe H T. n. 

XOT5I 3aTpaTl:>I Ha Halle}l{HOCTb HeJlb311 cpaBlumaTb c Bbl

XOilHblM 31j:llj:leKTOM Tal<HX H3AeJlHH, TeM He MeHee HCJ[O, 4TO 
'1eJlOBe'lecKaH }KH3Hb HeH3MepHMO Ba}KHee JII00blX 3aTpaT, 

OTClOpa cpa3Y CJlepyeT, 4TO OnTHMaJlbHblH ypOBeHb HaAe}K

HOCTH B nOAo6HblX CJlY4aHX pallell eAHHHue - 3TO H' eCTb 

TeOpen!4eCKOe pemeHHe 3all.a4H, MaJlO 'ITO llalOmee npaK

THKy. TaKHM 06pa30M, 3apa']3 3AeCb AOJl}KHa pewaTbCH TaK 

}Ke, KaK H B cJlY'lae 6: cJlellyeT cTpeMHTbcll K nOBblUleHHIO 

Ha,:re}KHOCTH po Tex nop, nOKa He oYllYT HC'lepnaHbl B03

MO}KHOCTH 3aKa34HKa. 
e. BblXOOHOU 3¢¢eKT U3rJeAUfl U aaTpaTbl Ha HarJe:JIC

H.OCTb - ee.l1U'lUHbI pa3H.O;:O BurJa, 11.0 OTI(a:JbI U30e.l1Ufi He 

eCOYT I( CCpbeaH.blM nOC.I1eOCT8UflM; npHMepOM MO}KeT 6bITb 

TC,lCBH30p HlIAHBHllYaJlbHoro nOJlb3()BaHH!!. 311eCb anTI!

Ma,lbHf>fH YPOlleHb HaAe}KHOCTH cyll.\eCTilyeT nO'ITH B TOM }Ke 

C~lblCJlC, 'ITO II B CJlY'!3e a: HenOCTaTO'lHall Ha,lC}KHOCTb BC

ACT K HH3KOH 3(jJIj:lCKTHBHOCTH, a '1pe3MepHaH KHeAOIlY

CTlIMblM 3aTpaTaM. fiOJlee Toro, MO}KHO yTBep}I{llaTb, 'ITO 

3TOT onTHMyM Jle}KIH KaK pa3 B 06JlaCTH pCaJlbHblX 3Ha'IP

flHH Hane}KHOCTH, rlle npOMbllIlJleHHOCTb .nCitcTBHTt'JlbHO ~!O
lKeT no Bbl60py ooecne411H3Tb TOT HJlH HlIOH ypOBCHb. 110, 

K CO}l{aJleHlI10, Bbl411CJlllTb 3TOT ypOllCHb HCXOllll H3 cono

CTanJleHHl! 341lj:leKTa H 3aTpaT, nO-BH,lHMOMY, neB03MO}l{HO. 

HanooJlee peaJlbHO onpenCJlHTb ero TaK Ha3bIBaeMbIM 3KC

nepTliblM MeTOnOM. 3TOT TepMIIH Mbl 0YACM 
B IIlHpOKOM CMbICJle, HMellB BHllY He TOJlbKO TY HJIH 1I11ylO 

oopa60TKY MHeHHi'1 3KcnepTOB, no H cpaSHCflHe C ana,lora

MH, H3y4cHHe OT3bIBOB C MCCT HX '~KCnJlyaTaUllll, 3Ham13 

cnpoca Ha nepBbIC napTHH H3.n.eJlHH Y}Ke B XO}1.e HX BbmYCKa 

(c nOCJ1ellY!Ol!~HMH .n.opa60TKaMH II l<OppeKTHpOBKOH TPCOO-

BaHH") H T. II. 
ECTeCTueIlHO, 'ITO H 3.neCb CYlllCCTByeT orpaHH4CHHC no 

3aTparaM COl'»' H MaKCHMaJlbHO llOCTlf}KHMbIH npH :0;lTOM 

ypoBeHb Hane}KHOCTH R (Co~p) MO}KCT OKa3aTbCH HenplleM

JleMblM C T04KH 3peHHH BblXOllHoro 3cjJlj:leKTa. IIonOMY pa

OOTa 3KcncpTOil nOJl}l{Ha Ha'lHHaTbC51 C npOBepKH YCJlOBllll 

R(Corn):;;?:.RM"lh H eCJlH OHO DblfIOJlHSleTCll, TO Bbl6HpalOT Tpe

yposeHb RaKe B AHana30He OT R,."" llO R(Corp)' 
OTMeTHM, 4TO He CJlellyeT nOHHMaTb 6YKBaJlbHO Bce one

paUHH, nOKa3aHHble Ha pHC. 2.2. HanpllMep, llJlH cpa Bile· 

HHH R (Corp) C R"IHH He OOH3aTeJlbIJIO YCT3HaBJlllBaTb RMlIu ---

llOCTaTO'lHO npOallaJlH3HpOBaTb R (Corp) C TOtfKH 3peHlili 

BblllOJlHelUlH pa60TbI H3lleJlHeM. ECJlH 3TOT YPOBefib nplieM

Jle~l, TO, Ol)CDllnHO, R(Corp)~R"Hll H Ha060pOT. 3a'laCTYIO 

OrpaHII'IeflHe no 3aTpaTaM Ij:l0PMYJlHpyeTC51 He B EHpe KOH
I<peTHOro 3Ha4CHHH Corp, a .'llHUb Il BHpe nOCJlCnCTBHH, 

. K KOTOPbIMllIHHlOJ(HT Te H.1H Hflble 3aTpaTbf. TOl',la MO}KHO 

YKa3aTb llHan330llLI 38TpaT, KOTopble C'IHTa!OT }~onYCTHMbl

MI{, HC}KeJ13TeJlbHblMH (s TOM HJlH HHOi'! CTcneHH) 1I HaKOHCI{ 

HeAonYCTHMblMl1. B 3TOM cJly'lae cpaBHcHHe, HanpHMcp, 

COnT C Corp npOBO}I.HTCH nYTeM aHaJIH33 H CC.'1H 0110 

npmmaCTCH npHeMJleMblM, TO MO)!{HO C'IHT3Tb COIJT<Corp. 
nOCTpoeHHe onTHMa.1bHoll 33BHClfMOCTH R (C) T aK}Ke He 

Bceraa Hc06xOlilBIO (CM _ lla.'lee) . 

!loCTpOeH.Ue onTUMaAbH.oii 3a8UCU;"I.OCTU fiaaeJICnOCTb 

CTOUMOCTb HMceT ocoooe 3Ha'leflHe B OOlll.e« np06,leMe 

060CHOBaHHH TpeOYCMO~1 Halle}l{'HOCTH. BO-.llepBbIX,3T a 3a

BHCIlMOCTb IIco(ixO.ll.HMa nJlH onpCAeJIeHHH MaKCHMaJlbliorO 

ypOBH~ Halle}KHOCTH, ,:rOCTH}KHMOrO npH 3a,l,aHHOM orp31U1

'leHHH, K 3TOMy DO MIIOrllX c.1Y'laHX, KaK Mhl BH,Ql'.~H, 

CBOAIITCH npOOJlCMa 060CHonaHHH ypOB'HH Aol51 1I3J(CJlIlH 

B ue.'IOlll. BO-BTOPbIX, KaK iIlbl yBHllHM aaJlee, ra }l{e 3aSH

CIIMOCTb I1CnOJlb3yeTC}l npE pacnpClleJleHHH Tpe60BaHHH 

J( KOMllOHCIlTaM H3;lCJlfIH. 

O'leBHllHO, 'ITO H3)J.CJlHe C O.1l.HO{1 H TOH }Ke !laaeiKIIO

CTbID MO}KeT 6blTb llOCTPOCHO pa3HblMH clIoco6aMH, II CJle

AOS3TCJlhIf0, c pa3HblMIl 3aTpaTaMII. 11.3 IlHX, O'lCBH.'lIlO, 

npClln04T!IH'JlhJlCe naHOOJlee llCWCBblH napHlllfT. 11 Haooo

pOT, 11:1 HeCKOJlhKHX n3pHaHTOB C O,'lHHaKOBOH CTOHMOCThlO 

npennO'ITHTCJlbHCe caMblH 113;.(e}KllbJii. 3aBHCHMOCTb R(C), 
HcnOJlb3YCMaH npll OOOCHOBaUHH Tpc60113I1HH, )J.OJl}KH3 

onnIM3.'lbHOH B TOM OlblCJle, 

'ITO K3}K.ll.OH ee TO'!KC 1l,O,l}l{Ha 

COOTBeTCT130Barb HaH00J1bW3H H 
fIP!! .1l.3HHOI{ CTOHMOCTH Ha

Jl.elKlIOCTb II H3HMCIlbwall rrpll 

ll3HHOli lIa~ClKHOCTH CTOH

MOCTb. PemeHHe nOM 3all3qH 

ocymcCTB,IHeTcll nYTeM nepe

oopa D03MO}KHblX BapHaHToB 

nocTpoeHHll H3)leJlHl1, npH'leM 

KpHTepHllMH .nJlIl npellIlOqTC

HHSl Toro H.1H HHoro BapHaHTa 

llBJllllOTCl1 Halle}l{HOCTb R H 
c 

CTOHMOCTb C. EC.1H Ka}l{nblM PHC. 2.4 
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BapiiaHT H3)lCnHfI H300pa3liTb Ha rpa<j:>HKe B Bll,ll,C TO'-lKH C KO
Op,ll,HHaTaMH R H C, TO BCC OHH oopa3YIOT HeKOTopoe MHO

)!{eCTBO (pHC. 2.4). JlllHHfI, OrHOaIQmaH MHO)!{eCTBO CJlCBa H 

cBepxy, OlJCBIi)1HO, npOxO,ll.IiT 'ICPC3 lIali6oJI,ee HanCJKHble 
BapliallThI, eooTBeTcTBYlOmHe onpc;,cJleHHoil CTOHMOCTII. 

OCTaJlbHhlC BapHaHTbl 3aBe}IOMO xYJKe, H HX paccMoTpeHHc 

51B:IHCTCll HeJKeJlaTcnbHoH pa60ToH, JIlUllb Y HeJl .I'IHBaIQlltcii 

TpYJlOeMKOCTb pemcHHH 0), 

1 oomec KOJllllJeCTBO BapliaHTOB HeBe.'lllKO, TO OllhlT

Hblii pa3pa6oT4liK HHTYHTHBIIO ocymeeTB.1IleT TaKOH OT6op 
H :npH BbITIOJllleHHIl Beex OllepaUHH, YRa3aHlIbIX Ha pHC. 2,2, 
HCnOJlb3yeT onTHMaJlbHYlO 3aBHCIlMOCTh 6C3 cnCllHa.lbHoro 

ee 1I0CTPOCHHH, I1l1blMH C]!OSaMIi, npH paccMoTpelIliH BapB

lIanCJKHblX H Jloporllx HJlIi Mellee Ha,ll.CIKHblX 11 

Jl,CmCllblX TaKo1'l p33pa60TlIHK orpa'HH4lffl3eTCH OnTH:I!<lJlb

HhlMIi BapliallTaMIi, HC OTB,'1CKaHCh H3 fIpyr!!C, OCHOBbIBaHCb 

Ha IIHTYHUllH Il OllbITC, MOJKlIO nOCTpOHTh 0llTliM3JlbHYIQ 3a· 

BHCIIMOCTb, HC HCnOJlb3YH HIlKaKHX HaY'IHbIX MeTOJIOB. 0)1

lIaKOnpH 60.1bWOM Kon1l4eeTBC B3Pll3HTOB nOCTpoeHHH WI

"lTOT nYTh MOJKCT npliHOJlHTb K 60JlblllHM 01l1H6KaM. 

"lTOM c,lY'Iae He oooihHCb 6e3 npHMeHeHHH cpaBHHTCJlbHO 

CTPOl'IlX MaTeMaTHlJeCKIiX npOueJlYP, Pe'-lb HltCT 0 MeTOJlax 
1I31n paBJlCHHOrO ncpc6opa, KOTopble n03ll0M1l0T eTDOHTb orH

npM MHHIlManbHOM oo~eMe 
TOtlRaMH MHOJKCCTBa, 0'H:'BIi)\1I0, 'lTO Ha 

Tpe60BaHHH K 1I3J\eJKIIOCTIl pa3pa6a· 

TblJ3aeMOrO H3ll.CJlHH, Korna Bce BapHal!TbI MoryT 6b1Th 113' 
neCTHbl ,1lilllb npH6JlH3IiTeJlbHO, ,!lOCT3TO'I}lO C3MhiX npoCTblX, 

MeTOnOB, 
4T06bl He paCCMaTplIBaTb KOIIKpeTllblC BapliaHTbl, HHor

Jl,a nblTalOTOI IIcnOJlh30SaTb 3anl1CIlMOCTH R (C) B BIl)\e 
npHHO,!lH:.IhlX B Tex HJIH IIHblX JlIlTepaTYPHhIX IIC' 

TO'!IlIlK3X, OJlll3KO 3TH 3aBIICliMOCTH 06bl'lIlO HaCTonbKO na-

JlCKIl OT pCaJIblIblX, 'ITO IiX IiCllOJlb30BaHlIe )1a:rKe Ha Ha'-l3.11r 

HOl>! ::nane He TO'IIlCC IiHTYIITHBHOro nODxOna. C )1pyroH 

CTOPOllbl, 3HaJlH3H PYHKoHKpeTHblc sa pH allThI, HCCJle)10Ba· 

TeJlt> CTaJIKI1BaeTCH C TPY)lHOCTlIMIi OUCIIKIl CTOHMOCTH In~ 
)lblllH (1i,1H ero KOMnOHCHTOB)llpH pa3JIH411hlX CIloc063X 

nOBbllllelIHH U3ll.CJKUOCTII, BKJlJO'-IaH npHMCHCHHC BbICOKOHa

neJKHhlX Jl.eTaJleH, CIIH)!{CHHe K03<j:><j:>HulieHTOB Harpy3KH, 

pa3pa6oTKY CXCM, YCTOH'lIiBblX R yxony napaMeTpOB H T. 11. 

.) B (l0, 30, 34] OnTilM3J1bHYlO 33SIICII!o!OCTb R(C) 1I33h!1l31OT AO

MHHHpylOw;eii mKJlel(OB3TeJlbHOCTblO, 

CpaBHHTCJlbHO JlefKO 3Ta 3aAa4a pell1aCTCH TOJIbKO flPM 

pe3CpBHpOBa'HHH. 003TOMY Ha npaKTHKe eo MHOfHX CJlY4aHX 

MOJKHO npOBO!lHTb nepe60p BapHaHTOB HCXO!l51 113 npeAno

JIOJKeHHll 0 TOM, '!TO .l.UI nOBbIUH~HHH Ha,!.leJKHOCTH npH;;!e

HHCTCll JIH60 pe3epBHpOBaHHC, JIH60 McponpHHTH51, 3KBHBa

JIeHTHblC pe3epBHpOB3HHJO 'no npHpalll,eHHJO na,aC)!{HOCTll H 

CTOHMOCTH, 3)TO Te;\l 60JIec onpaBZtaHO, 'ITO pe3epBHpOBa

HHe - OObl4HO AeHCTBHTCJIbHO pca.r1H3YCMb1H cnoco6 nOBhl

ll1eHHH HaJle)!{HOCTH, OC06CHHO fl CJIOJKHblX H3AeJlH5IX, 00' 

3TOMY AaHUYJO 3a!l34Y MO)!{HO pcwaTb Bce~lII MeTOAaMH, 

npCAHa3Ha4eHHhlMH AJIH onTHMH3aUHH pe3epBHpoBaHHH, 

3TH MCTOAhl XOPOUIO H3BeCTHhl H OflHC31lbi B mlTepaType, 

HanpHMCp, B [10, 34J, 
CJIeAyeT npCJlOCTepe'lb OT HcnO,1b30BaHHH $OpMyJI pac

'leTa, HAcaJIH3HpYlOUll1X pe3epBHpyeMbic YCTpoHcTBa B 4a

CTH KOHTPOMI H nepCKJlIO'leHHH, T. e, IlpeAnOJlaralOlllHX 6e1

OTKa3Hoe nepeKJIIOtleHHC H nOJlHblii KOllTpO.1h RaK OCHOBHblX, 

T3K H pe3epBHbIX YCTPOHCTIl, PaCtleT no TaKHM $opMy.'laM 

DaeT ClinbHO 3aBl:J1UCHHYIO onCHKY HaAe)!{HOCTH JlJlH 

YCTPOHCTB, Y KOTOPblX YKa3aHHbiC ljJ<lKTOPbl XOTb lIeMlwro 

OTJIH'l3IOTCH OT Iill.CaJlhHhlX (eM. § 6.1). 
JJpocrdlwuu cnoco6 nepe60pa ).I,JI5I onepaTIiBHhlX [lORa

:laTe.rICH KpaTKo COeTOl1T Il CJIeJlYKllll,CM [30, 
a) OJ(peJ(eJI~IeTCH {{lIYJlE'noii» !lapU311T 1T0cTpoeHHH H3

nC_'lIiH, B KOTopm.\ pC3epB OTCYTCTI.lyeT; 

6) paccMaTpHBaloTcH BapliaHTbI, B Ka)!{AOM 1i3 KOTOPbIX 

Blle}J:E'1I0 O,'l.lW pe3epBilOc YCTpoiicTBO 01lHOro TIBIa; ).I,JH~ 
Ka)!{).I,Oro H3 ,3THX BapliaHTOB 'llO)1C IHTblBaIOTCH npHpaw.CHHJ.I'
nOKa3aTemi H3;1,CJKHOCTIi H3.nCJIHH t\R Hero CTOIi;\lOCTH tlC; 

II) Bhl(hlpaeTCH BapiiaHT C MaKCIl~laJlbHbIM OTHOlllelIlleM 

tlRltlC; pe3cpB, npHHHTblH B AaI!HO;\l sapHaHTe, B .naJlhHcii

lllCM HC nCpCC;\l3TpHBaCTCfI; 

r) paCCMaTpHII(1I0TCJ.I SapUaHTlrI, B K3}1{.nOM H3 KOTOPhIX 

BBCllCIlO CIUC no OJlHOMY yCTpOHCTBY KaJK)10fO THDa, I3KJIIO

'laH BapHaHT C ,ll06aS0411b1M pC3epnOM y)!{e npUlUlToro TH

na; 'llO.1.C'!HTbISaIOTCH 3HalJCHHH ,\R H tlC; ,llanee Bce nOSTO

PflCTC5I, Ha4liHaH C II. B), OPH 3TOM nOCJlenOBaTeJlbHOCTb 

I3hl6paHHbiX B3pHaHTOB 06pa3yeT llCKOMYJO KPHBYIO OrM

6alOlUYIQ MHO)!{CCHla, ODTH M aJlbHylO 3aBHCHMOCTb HaW?JKHO

CTH OT CTOHMOCTH. 

B 06lll,CM CJlYlJac, KaR YKa3bIBaJlOCb, MO}l{HO paCCMaTpH

BaTb nOBhIll1eHHe HaJle)!{HOCTH KOMIlOlleHTOB 1i3AeJillfi He 

TOJlbKO 3a C4eT pC3epBHpOBaHHH, 110 II 3a C'leT JII06bIX .apy

rllX MepcmpHHTHiL ECJIH KOMTIOHeHThl cap,m npe;l,CT3BJHUOT 42 
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c060ii ]lOCTaT04HO C.10)l<Hble H3]leJIHll, TO ItJlR Ka)l<,(lOrO 113 

IIIIX B031<10)l<'lIbl ]lCCllTKII B8pHaHTOB nOllbiWell1l51 H8]le)l<HO

CTll. Tor.n.a npOl\CCC npOBo.n.HTCll B ]le8 :nana [34]: 
.!Vlll Ka)l<nOrO 113 KOMIlOHeHTOB CTPOHTCH 4aCTH311 on

THMaJlbHaSl nOCJle)lOBareJlbHOCTb sapH8HToB, KaK YKa3aHo 

Bblllle; 
CTpOll TCR OnTHMaJlbH851 nOCJle.nOBaTeJlbHOCTb ]l.l11 H3

Ae,ll1H Il ne,10M, npH 3TOM lIa Ka)!(,IJ,OM ware npOl\eCca pac

CMaTpIiBaeTCl'l nOBbllllCHlIe lIane)!(1I0CTlI 113.le_~HSI 3a C4CT 

nepcxona Ka)!(JlOrO KOMnOllellT3 K CJleAYlOlllCH TO'!KC ero 

'!aCTuoi'! OIlTIIMaJlbHoi'! nOCJ1eAOBaTCJ1hIlOCTII. O'!CBH.n.HO, 'lTO 

T8KIIX 3T3'II06 MO)!(CT 6bJTh H t)OJ1bWe, 

CJleJlyeT 06paTHTb BHHM8HHe Ha TO, '!TO nOCTpoeHHC npll 

onllC3UHoii npollcnype BCCn(a Ha'lHH3CTCH C MHHIlMaJlbHOrO, 

mH!MeHeC Haj1C)!(HOfO BapHaHTa. 33Kalf111lB8Tb nOCTpOCHHe 

ClIC;lYCT B OOJ1BCTII Rom, R~Mc IIJ1H R(CMn) Il COOTIlCTCTBHII 

C pllC. 2.2. 
06paTHall 33)l,3'1a. 3a.Cl3'la onpc}lem'lIl1S1 MI!1IlIM3_~bHblX 

3aTpaT, lle06xoJlJIMhlX ]l,lH ]lOCTll)!(CIIIlH 3a]1.'IHHoi\ 1l8.!H')!(

HOCTH, {:TaBHTCH B Tex cJlY'laftx, KOf]l::i TpcoyeMaH Ha]lC)!(

UOCTb Y>KC Bblopalla lD KaKllx·J11l00 co06pa>KcHl-!l'i, llanpH

MCP, "POCTO no 311aJlOrTll1 C ]lpynl:.1H 1I:J,UCJlIH1MH. PemaCTCft 

3Ta 331(a4a O'lCIlIl,UHblM o6pa:{o).! C IIClI0J1b301laHlIeM TOH )l<C 

OIlTIlMaJlhHOH :{aHllCH~IOCTH lla,l(e)!(IIOCTb - - CTOIl:vtOCTb. 

Pacllpe)l.eJleHHe HOPM 1l!t,ll.elKHOCTH Me)l<,UY KOMnOHeHTa

MH H3)l.eJlHII. IlpH )HOOO:'! BblOOPC ypOBIlH H3,UC)!(1I0CTIl lIa 

RIC} TaK HJ11l HII34e ~IlKCIlPYCTCH onpe,UcneHlI8ft 

T()!iK3, T. e, lIanC)I<HOCTb Ii CTOfn1OCTb H3,UCJlllft B ueJlOM. 

l1PlllllUllllI'l.1bllOe 3ua'lellHC H~H'eT TOT cpaKT, 'ITO npH 3TOM 

~HKCllpyIOTCR H Te 3Ha'iCHlIH Ha,le)!(llOCTH H CTOll:'>!QCTH llcex 

KOMIIOHCHTOB 113,UeJ1IlH, KOTOPWC COOTBeT('TUYIOT ]l3HHOH 

T()!IKe. O'lCBHJlHO, 'ITO 3TH 311a'leHHH SlIlJlHIOTCH OTlTHM:JJ1b

HblMIl C TO<JKIl :JPCHHH 06111IlX 33TpaT H3 rO:JitaHHe 11311CJ1l1ft. 

Ylx 51 HMeCT CMblcn 38)J.<IBaTb B T:"l HB KOMrIOHellTbl B K3'!e
,.... <,r;u"u,-,,, vnmnleil. f1pa 3TOM, O}l.Jl3KO, tlC cJlcnyeT 

3aJlaB3n, l! Te clIoco6bl, 

6hl.lll «06eCne1JCllbl» }l,<lHHbIC },POBHH. B XOjlC I 
MoryT npliMCHH IhCR COBeplllCIIHO ;'1pyrHC. B TOM '!IIcJle 60

Jlee ,(p~eKTHBllble, Mepw. 
COfJlaCIIO 113,10)!(eHHoMY O!1TII:v!aJ1bH1,IC Tpe60B3HIlft K !la

]lC>KIlOCTH H3,UC.1HH-KOMlJOHClITOD ]lOJl)!(Hbl onpCAe.,ftTh£~ 

OJlHOBpeMeHHo C Tpe60BaHIlftMIl K npyrllM 11311eJlIlSlM, «3a

BH3aHHblM" COBMeCTHO C HilMi! B KOMnJ1eKce. HanpHMep, 

'ITo6b! 06ocllOBaHHo npe,'I.'bSlBIlTb Tpe6oB3HIlft K YCTPOHCTS), 
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YlHOf.na )l.JlH HOB MOIKHO YKa3aTb TaKoe 

KOTopoe npe,U'bl'lBJlfteT caMbie BbiCOKlle Tpe60BaHHll K ero 
1I3)le)l<lIOCTIl. Tor,1J,3 era £.JIell-yeT paCCMaTpHBaTb KaK Yll(H, 

II 3a}l.3'la CBOllHTCll K npC1l.b!]lYlllCi\ (§ 2.1). O]lllaKO B 60J1b

lllUHCTBC CJlY'laCB 1\ 3'1'0 He YII-aeTCll, Il Tor]la Tpe60llaHlIH 

MorYT Ol..ITb Ha3H3 tlellbl TOJlbKO no npllllllllny 'I.TO J.WJlCHO. 

np" :nOM Bblll OJI HftlOTClI CJleJl.YIOllllle AeJlcTBHft (eM_ 
pIlC. :

1. Or1THMaJlhHaft nOC.!IeJl.OBaTC.!IbllOCTb BaplI

i1HTOB Jl3)leJ1HSI (olla )!(e OnTIIMaJlbHaft 3a IlHCII MOCTb 

RIC)), f(aK YKa3ano B § 2.1. IlpH Ma.'10M 'lIlC.1C napll3HTOS 

;.lOCTaTO'IllO paccMOTpCHlift Ha f.~a3. 

2, f1poBepHcTol 'BblIIOJ1l1el!lle orpallH4PIlllH no 3aTpaT3M. 

T. e. peUJ3eTcH Ilonpoe: npHeMJleMO JIll R(Corp } llMI.JaHHO

ro 113J\eJlIIIl? HanO\WIlM, 4TO ]lnft YlKH ::lTOT nonpo(' PCIIi,]JI

C5l Ha oellOBC aHaJ1lI:~a BblXO]lHoro 3cp~eKTa H3nCJ1H5l, KplI

TcplIeM ]l,lH ,npllllftT!UI pCWCHIl5! oblJla npIlCMJlCMO('TJ., 1IJ111 

HenpHeMJleMocTb BNXO]lllOfO ::l~(peKTa H3,'le,111ft C ypuDHeM 

lIanC>KIlOCTH R (Corp), Tenepb Mbl ,'lO.l)!(lIbl np!lMCHHTh TOT 

)!(C KpHTepnH, HO He npHMO, a KOCBCHHO - nYTCM cpalllle

HH5l IHICfMaTplIBaCMoro n:lllt'JJllft f 1l:J}lCJIflHMH-<l1l3JJOrallolll, 

npHMCHftBlllllMHCH paHec, OnblT, HaKOnJleHHbli'1 npH 

C noc.1('nHHMH, ~ Cj[IIHCTBeHllaft rapaHTfUI Toro, 'ITO IlOlloe 

113;leJ1J1C 6Y,'leT 1I\ICT1, HC CJJlllllKOM 1ll!3K1ll1 TlblXO)lHOii 3CP

CPCKT, T. e. 6y,'l,CT COOTBCTCTllOB3T1, Il TOMy, 'iTO fiY:}/(/W. 

3. EC.lll orpaH1I4cHIIH n03BO.H!JOT C,lCJlaTb HODoe II 3,'1. C

nBC HC xy)!(C C)'lllCCTllylOlUIIX aHanorOB, TO 118 OC]tOO(: Ill!

Tylil.\HII H onhiTa I,KcncpTHblH MeTOll) Bb!611paeTCJl Tpe6yc

IIoIWII yp0B(?Hb cro Hil)l.C)!(llO(,TH. ECJlH )!(C orplllJlPIClltlli :Horo 

He n(J3BOnftlOT, TO 3a,'la'la He pCWaeTO! TaKoe H3,,"eJlHe 

HeT C:-'lblc.n3 pa3paOaThll33Th. npH ,TO\l, HOIlC411O, HOJtpa

3YllolcsaCTCft, 'ITO JIH3Kan Hane)l{1l0CTb lie KOMHcHcHpyeTC5J 

.n.pyrHMll lIapalloleTpa~lH ll:~)(e.1lUI C TlJtIKI! 3pellltH BbL\OIWO

ro 3cp!JlcKTa. 

PacnpC,'lCJlCIIIH? HOpM MC)KJl,)' l\ 0 1101 1I0llCIIT3 1101 II li3,'l.C.lllll 

npOH3BOJ(lITCH TO'lHO TaK )!(C, KaK Ii ,l.nH 1I3~[CmI~'1 KOHKPCT

Hom H33Ha'leJlHll. 

2.3. Tpe6yeMblH yposeHb HaAe)l(HOCTH cepHHHblX H3AeIH-IH 

COnOCTaBJleUHe C onblTllbiM 06pa31.1,OM. 

npouccc paJpa60TKlI H3]lemlii. MO)!(HO C4HT3Th, 'ITO nepe.n.a

'!a HOBhlX l!3,'leJlHH B cepllHHoe np01l3BO;l.CTBO 

TUJlb){O nocJle Toro, Ka K onblTHblH o6pa3eu 

llCnllft ycnelllHo "polllen IlCnhlTallll51 riO BceM nYHKT3M Tpe
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60samlii. TorJl,a Ha 3Tane cepHHHoro rrpC)H30,llCTSa eJl,HHCT

BCHHbIM onoc060M 06ecncQeHl1f1 HaJl,e>KHOCTH 51SJUleTC5I co

BeprneHCTBosaHHe TeXHOJIOrHH. 3Jl,CCb He MO>KeT 6blTb PC'1H 

o BapHaHTOB pe3epBHpOBaHH5I, CXCM H T. Jl,. Bce 

::lTO Y>Ke Bb16paHO, 3a¢HKCHpOBaHO '13 TeXHH'leCKOH Jl,OKYMCH

TaUHH H HcnbIT3HO Ha OHbITHOM 06pa:Hle. n03TOMY ypOBeHb 

HaJl,e>KHOCTH, 3anaBaeMblH B TY Ha CCpHHHOC H3Jl,eJIHe, ,llOJI

>KeH COOTseTCTBOBaTb YPOBHIO onblTHoro 06pa3ua, 13 npo

THBHOM CJIY'lac H3Jl,eJIHe nOTpe6YCT KopeHHbIX nepeneJIoK. 

ECTeCTBellIlO, 13 Tpe60BaHIHIX TY MO>KHO II Hy>KHO yqeCTb 

TC ,llOpa60TKlI, KOTOPblC npOBOnflTC51 13 cepHHHblX H3neJIH5IX 

rrOCJIe HCIIbITaHHH OIIblTHblX 

npaKTHKa pa3pa6oTKH COBpeMCHHblX CJIO}KHbIX H3Jl,C,'1HiI 

CHJIbHO OTJIH'laCTC51 01' H3..'10}KCHHOH HnCaJIH3HpOBaHHOH Kap

THHb!. npaBH..'10, OIIblTliblii 06pa3CLl He COOTBeTcTByeT 

ueJIOMY pHJl,y Tpc6ol3alIHH, CpeJl,H KOTOPbIX OllCHb l.JaCTO OKa

3bIBaeTC51 H HaHC>KHOCTb. ,llopa60TKH npOBOJUITCH H 13 XOJle 
HCflbITaHHH, H 13 XOJl,e npOH3BOnCTBa ,ncpBbIX cepIiHHblX 113

JlCJIliH, npHllCM OHH MoryT 3aTparHuaTb H CTPYKTYPY, H 

KOHCTPYKUHIO, H Jl,a>Ke rrpHlIUHn Jl,eHCTBI151 OTJl,eJIbHbIX ROM

fl(mCHTO[l. 3TH JlOpa60TKH MorYT CHllbIIO MeIl5lTb Ha)leiK

I10CT!> H3ileJIIHl KaK B CTOPOIIY nOBhlllleHlUI, TaR H 13 CTOPO

lIY nOHH}I(CHHlL CaM no ce6e npouccc )lOpa60ToK, 

JlO[lHO, CHHlKaCT llane>KHO(:Tb 3atJacTYIO OnHO TOJIbKO npe

KparueHHc nopaCioToK Be)lCT K cyruecTBeHHoMY ee nOBblrnc

HHlO. TeM He MCHce MO>KHO CtJHTaTb YCTaHOBJICHHbIM, '11'0 

H cpenHCM no Mcpe nepeXO)la 01' onbITHoro 06pa3ua K ncp

BOMY, BTOpOMy H ApyrHM cepHHHbIM 06pa31laM lJ3J{ClKHOCTb 

I10BbllIJaCTCH. K CO>KaJICIIIlIO,1I01lbITKH YCTallOl:lHTb 3JleCb 

KaKIfC-JIH60 061I1HC KOJIH'lCCTl:leHHbIC 33KOIIOMepIIOCTH llOK3 

He npHBeJiH K npaKTHtJeCKHM pe3YJIbTaTaM. 

Ha OCHOHaHHH BbllllCII3JIOlKeHHoro MOlKHO YTSCp>KAaTb 

iO.1bKO TO, 'ITO 130 MHorHX CJIYtJa5lx He CJIeJl,yeT OTO)l{)lCCTB

JI5ITb ypOBeHb lIa)le)l{HOCTH OIlblTlloro H cepHHHblX 06pa31~OB. 
Oj~llaKO HHKaKHX )lpyrHx 1l03HTlfBHblX peKOMCHnallHH c¢op 

MYJIlipOBaTb, nO-13H)lHMOMY, lICB03MO)l{HO. TaKHM 06pa30M, 

OnTIiMaJIbHblH ypOBeHb HanelKHOCTH cepHl'iHblX 113)leJlHH 

B yCJIOBII5IX cepbe3HbIX )lOpa60TOK, a TeM 60JIec npli HH3KOH 

Ha)le>KHOCTH OllblTHOrO 06pa3ua CJIenyeT onpeneJ15ITb B Ka)l{

)lOM lJaCTHOM CJIYlJae B 3aBHCHMOCTH OT KOHKpeTHoH cHTya 

UHII. TaK, 13 HeKoTopblX OTpaCJI7IX C caMoro Ha'laJIa pa3pa

OOTKH oroBapHBaIOTcH (B T3) pa3Hbie ypOBHH Ha)le)l{HO

CTII nJI7I OnblTHoro o6pa3ua, )lJISI 113):leJIHH ncpBoro, BToporo 

rona BbmycKa H T. n. 
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H3MeHeHHe cIIaKTH'IecKoH Ha,ll,e)f{HOCTH C nOMOlllblO npH

eMO'lHblX H 6paKOBO'lHblX ypoBHeH, KaK H3BCCTHO, KOHTPOJlb 

Ha)le)f{HOCTH Ha HCnblTaHH5IX MO}l{HO paccMaTpHBaTb KaK 

CBocro pOI(a CPHJlbTP, 'lepe3 KOTOPblH npOxO,ilJlT H3neJlIIH, 

npe}l{Jl.e lIeM nonaCTb B 3KcnJlyaTauHKl. 3TOT cpHJlbTp ]J.OJl

}l{eH C Bep05ITHocTbKl I-~ (1)- PHCK I1oTpc6HTCiIH) OTce

KaT!> H3JleJlH5I C He.llOnVCTHMO HH3KOH Ha)le}l{HOCTbIO 

H C Sep05lTHOCTblO I-a (a PHCK 

nponYCKaTb 3aBe]J.OMO rO.llHblC H3Jl.eJlHH 

C YPOBHeM HaJl.eiKHOCTH Ro (npHeMOllHblH YPoBeHb). Do Me

pe rrOBblmCHH51 HaJl.C}I{HOCTH H3Jl.CJ1!IH Bep05lTHOCTb HX 

npHCMKl! (onepaTIIBHaH xapaKTeplICTHKa nJl3Ha) B03pac

TaeT. 

JlerKo BH}J:eTb, 'lTO eCJlH Ha BXOJl. TaKoro cp~lJJbTpa C npo-

1l3BOJ1,CTBa nOCTynalOT H3J1,eJllUI C pa3J1H l 1HOH lIa,leiKIIOCThlO, 

ro Ha ero BblXO.llC pacnpCJl.CJlCHlle ypOBHeH Ha,ll,e}l{HOCTH 6y

,lI,eT CMClll,CHO B CTOPOIlY JIYlIIUIIX 311a'lCIIHH R. HH'lcro fioJlee 

pClUIIH~JlhIlOrO OT HCllbITallllH O}l{HJl.aTb lie 

3TOMY npl1 60JlblUOM KOJlH'IeCTBe llJlOX11X 

HHX (R 1<R<Ro) H3,l1,eJIIlH, SblIlYCKaCMblX np0113 BOJ1,CTBOM, 

K nOTpe6liTCJIIO HeH36eiKIIO nonaJl.yr H Cpe.ll,Hlle 11 ,lI,a}l{c nJlo

XHC H3J1,eJlHH, XOT51 II B MeHblUeM KOJlH'leCTBC. 3a HH3KYlO 

HaJ1,C}I{HOCTh H3rOTOBHTeJ1b lUTpacpYCTOI 60JlblUIl M npOlleH

TOM 3a6paKOBaHHblX H3}:{eJlHii, H CYlll,eCTByeT MHeHHe, 'ITO 

3TO 3aCTaBHT ero BblIlYCK3Tb H3,l1,CJlII51 C ypOIlHeM nOpH.1lKa 

Ro 11 BbIIlIC. Ha OCHOBaHH11 3Toro MHCHH}1 WHPOKO pacnpo

CTpall11J1aCh TpanHUHH OrO}l{.1lCCTIlJlHTh Ha HcnhITaHH5IX Ro 
C R rpe6 ,T. C. BeCb .Il,OnycK RO-J?l Ha KOllTpo.IJHpye:-'lhlii ,110

Ka3arCJl!> CMPlllaTh D cropollY CllH}I{eHHH l!a.1lC}I{I!OCTII. 

OJ1,lIaKO, CTPCMllCb BCCMepHO COKpaT11Tb OO'bCM IIcnhlra

HlIH, npOMblUIJlCHHOCTh BblHY}I{llClla 

OtJCHb 60.!Jbwofl ,lI,onVCK: OTHOIllCHHC 

II OTHoweHHC (I-RI-)/(I-Ro) ... 5 ]J.JlH BepoHTHoCTHblX 

nOKa3aTCJlCH HBJlHIOTCll 06bl'lHbIM11 .llm! 'coBpeMeHHblx H3,le

JlHH. Dpll ",TOM .llOBOJlbHO CYllleCTBCHHblC OTKJ10HeHII1l OT Ro 
B XYAIllYIO CTOPOHY COnpOBO}l{)laIOTCll cpaBH11TeJlbHO He

60JlbUlHM B03paCTaHlieM BepOHTHOCTH 336paKOBaHH5I. Kpo

Me Toro, lIacro npHMeHHKlT pa3JJ1l'lHhle Mepbl, yMelibwalO

lll,HC IIlTpacjl:l!anpHMep, 1I0BTopHoe H MHorOKpaTHOe npe)rb

HB,leIlHC Ha 11CTlhlTaHHH 3a6paKOBalIHhiX 113.1leJlHH. B pe3YJlb

rare orOiK)l.eCTBJleHIIH 1<0 H RTPe6 nOTpeOllTeJlH B 3THX CJly

4aHX no.1Y'laIOT H3)l,eJlIIH C 3Ha'lHTeJlbIlO MeHbLUeH lIa.Ll,C}I{

HOCTblO, 4CM RTpe6, yKa3aHHoe B TeXH11'lCCKOH AOKYMeHTa

UHIf, II no HBJI51eTCH OJl.HOH H3 caMblX pacnpOCTpaUCHHblX 

48 

http:nonaJl.yr


npli'lHH He)J,OCTaTO'IHOH Ha)J,e1KHOCTH ,npOMbilIWeHllblX H3.Qe
.'1 Hii. 

BbIXO)J,OM H3 nOJlO1KeHHll, O'leBH)J,1l0, llBJlHeTClI pacnollo

)l(Clllle R.Q Ii R.J no ooe CTOPOHbl 01" 3anallHoro 311a'ICIHllI' 

R'tPf;6, '-!TOObl no.1C nonYCK3 C03n3BaJIOCb 3a C'lCT I1HTcpeCOB. 

H nOTpeOHTCJ111, H nOCTaBllJ,HKa. CTpor3H TeopHH pa3Mell(e

HUll Ro Ii RI IlOI<3 OTCYTCTByeT; nO-BHJ1H:'IOMY, OHa )J,OJI)!{Ha 

YYHTblBaTb BeJlH'lHHY ymep6a 01" 0llIH6o'IHblX pellleHHH nep

BOl'O H SToporo pona H Bce OC06CHHOCTH npaBllll npHCMKH 

THna nOBTopHblX HcnblTaHHiL O!\HaKO pelllCHHe 'HOH 3ana!.fH 

D.a)l(C «'1KCnCpTHbIM» MeTO,!lOM llBJllleTCH 3¢¢eKTHBHblM 

Cpe.L\CTBOM nOSblllIeHHll ¢aKTH 4eCKOH Ha.L\e)!{HOCTH H3)J,eJHlii, 

a TO'lHee - npH6m-DKeHHCM ee K 3al~aHHblM 3Ha4eHIUIM. 

Ba)l(HO OTMeTllTb, 'ITO ncpexo.Q OT nOJUl nonYCKa [R I • 

Ro=RTpe6] K 60Jlce lllHPOKOMY [RI' RQ>RTPeo] TOJlbKO :,a 
C!.fCT YBeJ1H!.feHlHI Ro BeneT K COKpameHHlO 06'beMa HcnLlTa

IIHiL nOBblUIeHHC Ro, YBeJlH'lHSaKllUCC 06"heM, 3)J,ecb BlI!Hler 

~!ellbWe, 'ICM CHH)I(CIIHe TO'!HOCTH KOHTPOJBI. 

Pa3MClUeilHe nOJIH nonYCKa no oue CT{!POllbl OT 3a.L\au

Horo 3Ha'ICHHH npHBO.L\HT K OlJeHh HHTepecHOMY II lJa)KlIOMY 

llOJlO)l(eHllK). "13 MaTepHanOB § 4.2, 4.3 CJlenycT, 'ITO Ilpl! 

1l!11UlllpOBaHHlf HCllblTaHIIH H3 Ha)(e)KIIOCTb onHocTyncH'la

TbiM MeTO,J,OM OueHO'lHblii HOpMaTI!B C Jle)!{HT Me)K!\Y Ro II 

RI . Ilo-l:lH~1.HMoMY, Bcer)J,a MO)KHO TaK no;,:(05paTb Ro H R lr 
YTOObl C COBna:1 C RT))Co, Il TOntil YCJlOiHleM npHeMKH 6Y)J,cr 

a YCJlOBI!CM opaKoBKH R* (R*· TO'le4

HaH oueHKa nOKa3aTCJlR R, nOAY'IeHHaH Ha IlCllbITaHllllX). 

ECJlII lluiiTH no 3TOMY nyTl! .1la!lblUe, TO M02KHO He 3a.il.aSaTb

Ru II RI , orpall.ll'.JIiBllilf,Cb CO:lJIaUHCM Toro, 'lTO (HiH J1C)!{aT 

no 06e CTOPOHbI 01" R'tPcu. npH OO.'lbIIlOM OO"heMe 

Hell blTa IlIlH , Kor.1.a TO'lHOCTb H nOCTOIlCPHOCTb OUCHKIJ 3ase

.!lO~!O oUeCne'lIHlaIOTCll, YKa3allHblH nOnXO!( SIlO."lIe npHCM

llCM. TaKHM 06pa30M, JUBHO HHTYHTHBIIO npHHIfMaCMblH. 

npaKTHKaMH «KOHTPOJlb no Cpe.L\HeMY» OKa3bIBae1'CH 'npa

BH.'lbHbl;\1 U nO,1Y'laCT nOCTa TO'IHO CTporoe 060CHOBaHlle. 

)lJHl '!1lCTlIhiX C.ilY4aeIl Il § 4.3 nOKa3allO, KaK pacctJHTaTh 

YPOBHH Ro H Rl TaKHM 06pa30'1, 'lTOObl 06ecnC'lllTb paseH

CTHO C=RTPC/J llpH KOHe'lIlOM o01,eMe HCnblTaHHii (H 3a.nall

llbiX pI1CKax). 

BblBOAbl 

nO!\IBO~ll }lTOrB, MblnpHXQ)J,HM K Pll)J,Y HCYTelllHTeJlbHblX 

BblBO)J,OB. rJ13BHblI! li3 HHX COCTOIIT 13 TOM, 'ITO npH 060c

HOBaHHH 'IHCJleHHblX 3HaqellHA HopMHpyeMbix nOKa3aTCJlC~ 
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tla;le)!{HOCTH Cyll~ecTSCIlHYIO, a 8 60nbWIlHCTSC c.1Y'laeD Jta
)!{e pewalOlllYIO pOJlb HrpaeT HIITyHUHH II OnbIT CneUHaJHI
<:TOB. OTHOCllTeJlbHO cTporoe peWCHIlC npo6neMbi CYUlCCT

nyeT TO,lbKO nJill HKIi npH YCJIOBHH, 'ITO 31pcpeKT or npll
MellCllHH H3.L\CJIlIH H orpallH411BaJOlUHC cpaKTophI MoryT ObiTh 

113MCPCllbi S OnHMX If Tex )l(C CAlfHlIU3X (OObIYHO [l 

TIocTpoeHHe OnTH\la.'lbIlOii 33SIICIIMOCTH lIa.uC)!{HOCTb 

{'TOIIMOCTh (.!lO~IllIlHpyJOUlci'1 IlocnC,1l0B3TeJIhIlOCTH Bapll3H

TOB nonpoellHH H:u.caf15l), HeOUXO)J,HMOC B 3TOM {·.lyyae H 
)!(e,~aTCJlhHOe II OCTanbHbIX, Tpc6yeT 3HaHllH CJIIIIllKOM MHO

fll" [lo,i~p06110CTeii 0 6YJIYIllO! 1l3nemlll [103~10)!{HbIX aa
pllaHTOH CTpyKTypLl, HanC;KllOCTI1 COCTaBllblX qacTcii, ClI

CTCMbl KOInpOJl51 II T. II. Iia :nane OOOCilOllallIl51 

K 1I3JlCJlflJO, Kor..'(a pil3pa60TK3 ClUC lie lIa4an3Cb. Bce :no 
MOlKllO :m3Tb mlU.lb O'ICllb 11 Oyellb npH6ml)!{CllIIO. 

K C02KanCHHIO, UPH4HHOII TaXOn) nonO)!{ellHll >lHnHCTOI 

He CJl300CTb TCOpllH HanC)!{HOCTII, <I ca~1[1 CYTb np06JIC).Ibl. 

3TO 03H3'l3CT, 'ITO Il B 6Y.'lymeM lIeT OCHOB3HIli"1 O;KHJlaTb 

3.!leCh paJl.IlKaJlbJlbiX peIllcHIJii. fl03TOMY cne;lyeT OCT3BHTb 

llaJlJ03HIl 0 CTporOM 060CHosaHIlII Tpe60BaHIIH K 113.1ICnHJO 

Hepe!( lIa'13J10\! pa:lpa6oTKH H OPHCllTHPOR3ThOI lIa IiX no

c:le}l.OBaTCJlbIlOe YTO'llIellllC Il KOPPCKTHP013KY no Mepe no· 
Ay'lCIIlIll HOBOii IlllCPOPMalllHC T3KOH IIIHt)OpMallHeil HIJ.15110T

CH npe)!{;1.e Bcero 3KcnepHMeHTiWhllbiC JlaHHble () pe3ym,ra

Tax npHMeHeHHll 1l:!nCJlI!1I l! ero H3;J.elliHOCTH, 1l0nY'IeHHblC 

Ha Da3/Ill'lIl hlX :~Tana x HCflblT a IIH H. 
~13Teplla;JOB rJlaBbl C:IC,1.yeT TlIl\)I(e DLlBO), 0 TOM, 

KaKoe 60.~bllloe 311a ' ICIlllC npH :la.r(3111l11 TpeOOBallHil JOICeT 

IlHCPOPM<I1l1l51 no H3Jl.e.1H>l:ll·aHlIJloraM. 3TO ewc p33noA

'lcpKHIlaeT lle06XonH~!OcTb CHCTCMaTlIyeCKOro coopa II 311a

.'1113a CT3THCTI!ljeCKIIX JlaHHbiX no na,1.C)!{UOCTH C MeCT HCI1bl

TaHHH H 3KCnJlY3Tal(1I1I H3JleJlI!H, DbtrlYCKaeMbix npoMblLlI

JIl'HIIOCTblO. 

rnaaa 3 

METOAbl PAC4ET A K03C1JClJV1LlV1EHTA COXPAHEHV1$1 
3CIJCIJ EKTV1BH 0 cm 

MeTO,1.b1, 0 KOTOPblX noil~eT pe'lh B )J,aHHoH r.qa13C, 'npc}l

Ha3Ha4ellhl, Bo-nep13b1X, nJIH yyeTa BnHllHffH Ha,!le)!{HOCTH Ha 

SHPrpCKTHBHOCTb, 'lTO rnaSHbiM 06pa30M II OTllH'laeT K03¢

cpH1lHeHT coxpanCHHll '3rp¢eKTliBHOCHI OT )J,pyrHX nOKa:~a-
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C1'8HaSJlHSaCMOro KOMflOHCH

1'a OflHCbfSae1'CH acero OllHHM 
napaMe1'pOM -- MOMeHTOM OT

Ra3a, npH 3THX YCJJOflliHX;,t-~ --~--I I . 
KP8THOCTb mnerpaJla (3,3) 
pasHa 4HCJlY KOMflOHCHTOB 

t, t; (10] ,t z 
YqCT 4aCTH'lHbiX OTKa30B 

PHC. 3.1 no.nCHCTeM H YCTpoflCTB He


B03MO>KCH 6e3 HX llaJlbHeiimc


ro .nP06J1CHHH, npH4eM Ka>K


llhlH HX KOMflOHCHT .nOJJ>KCH caMOCTOHTeJlbHO Y'lHTblB<1TbCH 


B paC4eTe H311CJIHH B UCJJOM. npaKTH4eCKH 3TO HepCaJlbHO. 


OllH8KO UCHHOCTb (3,~~) COCTOIlT ewe H B TOM. <IT'o H3 


3Toro 06111cro Bblpa>KeHHH MQ)fOIO nOJlY4aTb 60Jlcc y.nOOHb!e 

qJOPMyJlhl J],JlH 43CTHbJX CJIy'weB, T. C. J],JIH Tex HJIH IlHblX 

BlI.nOD 3aIHfCHMOCTH £ (g), 

npHMep 3.1. PaCCMQrpllM cllcTeMY H3 ,UBYX 0;1l!H3KOBbIX KHlIO
31111aparofl, npeA1I331I31.JCHI!YIO ;~.1H <j:>oTorpaq.mpollaHIiH OO,1.11W[3 C oopTa 
IlCKYCCTHcHfloro cnYTIlHK3 3eM.1H. JJOKa3a Tf'JJeM "HIHpeKTHBllUCTlI CllCTe
Mhl C'IIlT3('TCH cyMMapHaH OTCH!!!"HI lIJ101uaAL. 30m>! B1UU1MOCTH af!fl3

paTOR '1aCTH'lHO f1€peXpblBalOTCR. BOCCTanOBJH:"IlHC OTCYTCTBYCT, BpeMlI 
paOOTt,! CHCTCMbI Ip anpC)le.lUleTC!! 3anaCOM lr;l(~flKIL B lla1.Ja.l1e paOOThl 
ooa 311'llapUTa 3uaC1\OMO HcnpaBHbl. Pacnpe]l.CJlelllHI llapa60TKH )10 OT
Ka3a lloKa;;aTCJlhllhle C f1apaMeTpO:lol A. 

Pa31\l:JlIlM MIIO>KffT[lO TpaC'KTopHH G lIa Tpli nOJ(MHO>KCCTB3 f1 33· 
nnWCM IIX BCIHlllTlIOCTII (pllC. :1.1) 

a) l101\MHO:;'IH~CTBO Go If/II! TpaclnopHll nomlOii Hcnpa[J]fOCTH. ce 
-2).,/ • 

BepOHTHOCTh KOHc'm3 1I pa[J1l3 C p, 

6) l101\MHO)!{eCTBO G 1: )1,0 Mn~ICHTa tp OTRiJ,lflJJ O,:Ufl! arrnap3T, llPH

'!eM 113 Ka)\{1\oH TpacKTopHl1 ::)TO CJJY'IHJJOCb Il OCCKOIlC'IIlO MaJJO~1 flH' 
TepB3JJe dt [J6Jl1l3li MOMeHra I), TpaeKTopll1l n01\MHO)KeCT03 pa3Jl1I'!arnTCll 

TOJ1bKO 3H<.l'leHliCM II: 
-)

elf> (g) 2'l\c I.) df;'0' . 

B) 'l'IO;J,MIW>KCCTBO Gz: ,llO MOMenTa tf! OTKa3a.lHl 06a allnapaTiJ, ItCp
llUH II lHlTCpRaJle dl l , 116.1H311 MOMCIlTa If, a ~TOpOii: B HHTCPfl<l.!lC' 
dl2, R6JJlf31l MOMCIlTa 12 : TpaeKTopHH pa3JJH'IaIOTCH 3Ha'lCHI!}lMli tl II t2: 

dP (g) 2/,·e--).(f,+f.l dt, dt., 

.llml onpC1\eJJelllfll Becos IlMeCTCll CJJC.JlYlOwaH H!!<j:>opMaUHll, P;"3~HIl> 
OTCflllTOH nJ1011~a)1.11 38BIICHT OT YC.10BHii OCllelllCUHOCTlf, CKOPOCTII ('bPM' 

XI!, llJlOlllaJm Ka>K.JlOrO Ka1\pa S H BpeMeHH pa60TbI t, npll'leM aT 1pex 
nOCJIeAlIHX <j:>aKTopOB - .1HHCii:HO. nOCKOJlbKY npll OTKa3ax MeHllKlTClf 

TOJJbKO [I.!lOIll31\h (So - npll AByX annapaT8X, SI npH 01\1l0M) II Bpe
Mella npe6W!latIllH B pa3HblX COC'TO}lIlTlllX ((1 Ii "1-12 COOTlleTcrBeHHO). 
3amiUleM ,nOK333TCJJb sipqJeKTHBHOCTH, oo06mHB OCTaJlhHble cpaXTophi 
B BIl,Ue MHO)KliTC.1H A' 

E=ASt npll S=con~t. 
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Tenepb MO)KHO 3anRCaTb tilOPMYJlhI ,llJl5{ BeCOB TpaeKTopHi1: 

a) TpaeKTOpHJI go) 
W (go)=ASo t p /ASotp=l; 

6) nO.!l,MHO)KeCTBO G I: 

AS.I, AS,(tp t,) I, k(to I,) s, . 
w A-S-'o-Ip- + --A-Sotp--=-t-p +----:-tp-- k --:s.-' 
s) nOJJ.MHO;!{eCTBO O 2 : 

W'(;.;) ····t,) 

"1.HOlKllT€'Jlb A BC3,ne eOKpaTHJlCSI, 1I16aBlln line OT aH3.1H3a ocne
mCHHOCrll 06J1aKOB Ii CKOPOCTH CbCMKIi. AJlSI onpc,nCJlPHIH! "'Becon» OKa-

3a.'lOCb J].OCTaTO'lHblM OTIpelJ;CJlHTb OTIlOIllCHHC k TI.lOlua)l,H J<a21pa ,nByX 
a nnapaToll K TIJlOl.Ua]lH KaJl.pa o,ntlOrO, a6COJlJOTHhiC 3Ha'!CHl!.!! 3THX 

IlJlOlua.n,ci1 TaKlKC He lIOHaJl,06HJlHCb. 

Tenepb no !jJ0PMYJlC (3.3) MO.>KlIO BhI'IlfCJlHTb 


--.2)./ 
K,.¢, = P (g.) + SW (g) dP + \' W (jI) dP P +C 

0, G'J 
t 

2" -).tp P 

+~~.f (kip + (1 k) i , ) e ).t, dt, + 
o 

t t 
2A2 sp (p+t; J (kf2+(1 k)t,)e-).(t·--f·)dt,X 

o t, _.2)./)1 \ 
-k C p. (:1.4)Xrft2 (++k 2ke ) 

MeTOa CTaTUCTU'lCCKOi~O MOae.l1upoeUHUfl, qaCTO yno:.lH

uaCMbIM B JIHTepaType KaK O'leHb nepcnCKTHBHbIH, MO~U!O 
C'IHTaTh qaCTHblM CJIY4aeM MeTOJla ycpe,'lHCHIUl no TpaC'KTO

pIHIM. lleHC1'BHT€JIbHO, OH Cl::lO)tHTC51 K MHorOKpaTHOMY (L 
paC4CTY 3cpcpeKTHBHOCTH H3.1l.CJIlLH, npH'IeM Ka)K)l.bIH 

p83 TpaeKTopHR H3.1l.eJIHH H )l.pyrHe cpaKTOp~ Ha HHTepBaJIe 

t p 3a.1l.aIOTCH CJIY4aHHbiM 06pa30M B COOTBCTCTBHH C HX Be

POHTHOCTHMH. B K8)K)l.0i1 1-i1 peaJIH3aUHH CHI pe)l.CJIHeTCH 

e (WI, g/), nOCJIe clero E BbJlIHCJIHCTC51 K8K cpC)lHee: 

E =+ IJ
L 

s (w/, gl)' 
I 

OT.1l.eJIhHO .1l.0JI)KHa onpe)l.eJIHTbCH Eo, C nOMOll~blO MHOI'O

KpaTHoro paC'ICTa e(wl, go). OOCJIC ::lTOrO l(a4J onpe)l.eJIHeTC51 
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JlCJ1CHIICM £ 1:l3 4£0' Bee 3TO 06bl'1II0 O'leHb TPYJlDeMI<O, 113
)Ke eC.1H IIW.lemlpOB3HIl. € B03MOJoKHO H3 3BM. TaM, r}le npH' 

MCHHMbI npyrHe Me-ro.nbl ;UU!l{OH r.l11sbI, MOllc.ll.t ;:t.1}! anpe

.ileJlCHIHI e(to, g} ~OJoKHO Hcno.1h30B3Tb 3Ha'IHTc.lbHO paUll 

Oli3ilbHee, a IlMClillO .1.illi OnpCllc.1elHuI BeCOl! TpacKTop.iii. 
COCTOflHHH (§ 3.2) H.~Jj ;l.a~ I:Ihl,l.CJlt'HlIA KOilTypOE oOC.lJP4<H
BaHHR ('§ 3.:j}. 

3.1. YcpoAHeHMe no COCTO"HM"M 

CYTb MeTo~a. (}r.1JIIlliC or npCitbl;lYUtcro CJ1YQiUi COCTQIIT 

B TOM, 'iTO 3!1.CCb ycpe,lHClIl:le IIpOBO.1HTCA He 110 BceM Tpa

CKTUPHl1M, a TO.lbKO flO <fOpHJOHTanbHhlM> gi, Kaif<JI,aR H3 

KOTOPblX COOTBCTCTBY('T np.,6b1BaHflJO H3;tr_~HH B orrpc,1(' 

.1CllfI')M i-M COC,ollllJaI OT .lia'HI.'la H ;.1.0 KOllua pa60Thl 

(pIfC. 3.2) QIfC.10 COCTORHHH KOIIl'4HO, It HHTPrpa.1 (3.3) 
lIepeXO.1l.HT II cyM'ily: 

X"f>':";-;; ~WiPi' (:3.5) 

r.:w Igd IH'POHTHOCTb Toro, 'ITO ;n~e.'lHe OJoi.a)l(('TC~ 
H i-M COCTOflHHl1 K Ha'la.'lY pafioTblH ,1aJH'e O\:TliHeTCH B HeM: 

W,=W(g;) OTtIOCIITC.lbfi3.n ::,¢.peKTHBHOCTb 1t3.lemHI a i'''' 
COCT01{HHH (fiB i-A TpaCKTopsm), IV1H )3eC COCTOTUlIfH. 

TaKHM oOpa3UM. 3)leCb (n6paCl:.tllaIOTCH TJl.leKTopHli. co· 

OrnCTCTllYIOHUle IIcpeXO.J,aM H3,Zi.C.UIH 113 COCTOHHIUl B CO

CToRIIKe. Oll1ll6Ka H'lo! MCHbwe, 'ie~l :'.fCHbIlH: nepOIlTHOCTb 

Tl'lIUfXllepexo,lOIl 3a l:lpeMR fp. 3TO, B CBOIO 04f'pe.1h, ll\ll:' 

eT M€'CTO J1l160 npH MaJlblX Rp(:MeHax t,:. ilH.60 npH BblCO

ImA 6e30TI\l),ilIOCTll H MaJtoii pel.tOI110IlJlltrO;lHOCTI! KO~tno
HCHTOfl iL3;le,1Hl1. a TO'/Hce rODopR, Kor,lll ap('MA pa60TbI 

M3.'10 lIO CpaBlll'IIHIO co q)l',IlHlfM BpCMe!H.'M MC)KllY nepexo

;~aMH. TaM. rne no YCJlOBHC BbiIiO,lHCIIO, Bt"pOHTHOCTH Pi 
onpe;H~':H1IOTCH BepOliTIIOCUIMll nona.J.aHlI.H H::l-'1CJlllH a i,e 
COCTOllHIH' K H3'13,'lY paOOTbi (pHe. • HMeHHO 3T01' cny

'raH paCCMOTpell B [10), r.le BCPOliTHOCTfi P, Bhi'IIlC"flIOTCs:! 
C [JO~I()tUblO K(HCPCPHl(HeHTOn rOTOfll!OCTI! KOMIWlleHiOn l13
,:.(1::.1;iSj : 

Pi =..: IT Krill II (1 -- KrJJ· (3.6) 
.. i I, 

1';11: HH11CKChi k, OTHOCRTCfI K KOMnOHeHTaM. HcnpaBHhlM 

1l i-Ill COCTonHHH. a IIH~eKCbl 1; - K I(OMflOHeHlaM, HeR£:

npaBllhiM Il i-M cocrO:;{IIHH. Ha1l0MHHM. 'iTO COBOKynHoCTh 

pa60Tocnoco611h1X H OTKa3anWHX KOMrIOlH'lITOB (neK1'Op x) 
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COCT3BmilOT H31le.lIUf. y KOTOPblX -ca!>1 no ce6c 'nepexolI H3 

!~I :'ff'.............. w'w.:.. ,! ii, " 
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rpaf'';(fntllHI 

COCTUJUnUI B COCTOfU:ll1e pe3Ko CfHiJ:K3eT BhlXOJl.HOll ~$el\t_ 
Oo.aacTb RpKMetiettlf:ll MeTOAa. B [10] na OOJlaCTb orpa· 

tUflICH3 H3]le.nUIMB KpuTKoBper.tenHoro AclkrBU}1, KaK (,.'Ie

;'lye, 1'13 CKa38HHoro, oaa onpe;l,CmfCrrSl TOnbl<O CKOPOCThlO 
nepcxo}lIIh1X npOt~eCCo8 B 1f3;l,C.1HII H Tpc6YCMOH TO'1Il0CTbIO 

paC\le70D. OaeliKJ C llQMOUlhlO (3,6) B ':no!'>! OTHOIIIC'mm 

tlalloo.~cc Tpc6oUflTc.11111a, OHa npllrO;1.113 UpUKTlPICCKIi 
TO.'1bKO ~1.1H H3)1t~.lIt1'j «MrHOBCHHoro~ (1', P. O'iClIh KpnTKO

BpeMI:t!HOJ,{) ,uellcTllHH ..... TllkOii lCp~HI!, HO'I3Il}1!I~OMy, ;IY4' 

me xapaKT-epH:SrCr 06.1aCTb npHMeHCHtl1l (~3.l») H COOTBCTCl' 

BylOUlHX q,OPM)'J1 [I (I]. O;lH31\0 llC]1[8'1l1re;lbHOC YCJlU;KHC

IIHC"'- 3a~leHa K" Hil 1(,,£ - cylltccr BCJlHO paClIl II plwr n03
MO)!HlOCIH npHMCHCHHH MCIO,l3, ,\\h1 1IIL1C.'Hi. 'HO (3.7) .:u.H.'r 

lOlJHOe pCUIC!me a.HI O,,'lHOrO KJlaCC(l H3;1.C.1U!1 lIe:iaBHCHMO 

OT ;1JlHTC.1bllOCTH 11K ,1.CilCTBHH, O'H~lIb nepCIIl'KTHBlIO IlpH' 

MCifCHlte MCTO;l.a ,J,.lSl 113,1e..1H~·t ::VIHTC;lbHoro ,1.eiiCTBHH II ((1

4CliHilUl C jTPC.:lHCIIHCM 110 I pc6UllatllHlM (eM, § 
B OCTa.1bHblX C.1)'Q;)HX MCTO:1 3311HIKnCT PC'.3y,lbTJ 1', H I eM 

6o.1bllle, '1CM (npH npO'lHX paBHt.lX YC:lOBIIllX) OO.1blllC apc
Mil pa60TbI M3Jl"CJl}OI. 

Y·u:. LJacnt'iltblX OTKa30B K()MIlOOCHTOB, 'r 3KOii )"'reT 3;t(,!Cb 

KpOMe Toro, '!TO lIMeCT ,'lpyrH(! Oljclm~U\b1e .J,O("T(iHHCT.!l3. 

1I03BO.18l'1 COKpaT}lTb 'IHC.'lO paCCloI<lTpHBaCMLlX COCI'ORI1HfL 

)l,CfICl'BIITt'.lbIlO, nyClh HCIWloprHI CHCH~M a p:n:l.e.'lell a 113 

,[lBC nO,J,CHCTCMhI A H B, [cm1 f10.1l.ClICTl'M3 .4 MOiKcr HaxO' 

,'lHThCSl B m COCTOf!I!HRX, a nO,'lnl{'leMa B -- D n COCTOH

nwo:, TO o6tll.ec <{H(,10 COCTOlHiIff1 CHCTCMbl mil, EC:If! TILl' 

'1HC.'IHTb OrAe.~bHO K~."I. It K:,.PB /I.:IH K3A()l.oii IlQ,1.CHCt't:-Mb.1 

(C4HT3f1 npH ::nOM ;1.pyrylO nOJllIOCThiQ flcnpaBIIOH) Ii H a Ii m 

K:-lt OICTCMLI ycpCJ,HeHHCMno 'H:'ThipeM ec CUCTOliJlHHM nn 

CPopMy.~e, cxo-,\lIoii C (3,5) H 7). 

1"",,=K~AK:"f'Fi +- WiK...l>A (I-K:><J>Fi) + 
I- W2 Ko<f,l1l(1-K"u). (3.8) 

TO norpe6Yf'TCii paCOIOTpeTh BccrO m+n+4 COCTOH!lHfL 

KOIH'ttHO. '13'~lh COC10>llH,i', Bcer,Ja IlC1<Jl]{J',aerc'rI H3 paCllC

'r3 (C.!\t. ,J,a.1ee), HO T('M He MellE'e :HOT CHo('o6 HSlIO 3K01I0· 

M,Il/Hee, 

EC,,1H BLlnHcarb 06a oapHaHT3 paClleTllbiX <pOp""Y,1 ,1..1H 

K:w!., TO lIl'TpY,,1,1I0 y6eJUITbl"R, 'ITO II D CPOp",y.TY (3"8) aoil· 
IlYT oc(' mn COC105IHHil CHcre,·.It~ co CBOHM H BCPO.HTHOCTSl MJ.i, 
01W3KO K:.J.iK.lOMY 113 HiIX BMeCTO HCl'HllHOTO Bera Wi 6y...wr 
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npHnacaH Bee W"i: 

W"i=W jA Will, (3.9) 

rAe ill, ill - HIHl.eKCbt COCTOJm;iA UO • .l.CliCTeMAIi B, 06pa
3YIOll(liX i-e COCTORHHe .H3;\e.1HfI; \fI,A, W,'1l eeca COOTBer
CTOVlOlIll-IX COCTO)1HHH nO,ilCHl'Tt"M. 

-npH '?TOM 4>opMY,'lhi 6Y}lYT IltUHOCThIO lIil.ellTlll.fHhI ;1..151 

In +n C."larae~thlX, CooTfleTCTBVIOLUIIX COCTOflHlUIM C OTKa32· 

Mil O.i\.HoA nOll.£fH:'TeMbt II QC3:0TK330H .rtpyroH. TaK 1\3K ,l.M! 

HHX OJlHH H3 BeeDB W1A UJl» Will paBeH 1. PalHllI~a 6Y.!l-eT 
'TOJlhKO B CJlaraeMhlX, COOTBCTcTByromHx COCTORHlIRM COT' 

K333MlI 6 06eHX nO"leJICT('M8X. nep{HnHOCTH KOTOPWX OObl'! 

1I0 MaJlbl. O;.tIlOI'{J :noro ,locr8T041-10, 1.f106h1 OllIlChiBaeMbirt 

npttcM OK83aJIC5I npHeMJleM H pSlil.e uly'[aeB.O,ilHaKO Ii TIO' 
J"pelJlllOCTb {POpMy.'1h! (21.9) MOIKeT OKa3aTbCH nnOJIHe !lon], 
CTH\wi!, KaK nOK!l33HO it3.lee (eM. nepeMHOJICefWe 6eCOB) 

B ot'iw.eM i.~.lytjae Bwp:l'meHHe ,ana (3.8) lolOmHO pa,~· 
ntaTpHBan. Kal< 3MTIHpH'IecKylO !P0PMYJlY. XOPOUIO COflIl8 

.!I-8lOmylO C TO'HlOli. O!lHaKO, Iwr;la nOK333TeJIeM 3<!>q,CK' 
TttBJlOCTH CllCTt~MhI (8 31184}lT, Ii flOilCHCTtM) II 8.151 I:T0'1 

lIepmnHOCTh BbI'n 0.1 He lHHt HeKOTopOK .,alla•.j}\, (3.8) IlpH06· 
peTaeT oupC,leJJeHHblH !pK3litj('CK111'! CMhI('.l. l1eHcTilHTNlhHo, 

'1 or;J.a K~ CT3HOBHTCSl nep051.TH(X'TbKJ IH~cpt~Ba :1a,A1I\IH, 80]

.10lKelluoft Ha CHCTI:!:>'IY (nO!.l.CHC1'CMY). Ec.1JtI C'iliTaTh, 'ITO 

Ka)K1l3fl nO,lCJICTCM8 MO)KeT JlaXO)lI1TbC5I 8 .1BYX HOBhlX 

coc-roHtlIHlX: c38.QaQa copsutla OTK338MHlI> 1I «;)311'i'J3 11(' 

COPB3Hilll>, TO MOiKHO llpe;l,CT8BlITh 1\ Hoeoe ]lpOCTpaHCTBO 

COCTO)HfHH cllCTeMbl C HX fH:'POHTIiOCTllMn H <rBec.aMIrllI>, Tor
A::! (3.8) S19J1ReTCH ycpeJlHeHHCMno 9THM COCT051JIIHlM; 

K..,'jl_'I. Ii K()!JlB HC'nOJlb3YIOTC)1npOCTO K3K BCPORTIlOCTH, a 

Bblpa)KelU'fC, HanpHMcp, 1(,'1$"\ (l-K,"./JlJ) 'I{MeeT C.'lC)lYlOlUHH 

CMble,l: B mucm':TCMC ,4 OTK33b1 Be copBa:m BbmO.1Hcm1C 

33;la'lIl, a 5 1JO,'lCIH:TeMe B naouop()T. 
! Onpe,neJleHlte BecoBbiX k03cj.141H1uteHTOB. 3TO S3i!<llaH 

lf3CTh paC1ICTa K:>t> MeTO;l.OM ycpell,HeHliH J10 COCTOM.HHHM. 

B § 1.3 YK33hlS3J1OCb, 4TO TpYAHOCTH B onpC,lc.1CllHH Bccon 

3a1l3cTYJO flB.'111JOTCH np€'.lJIOrOM .'1..'151 Torn, 'lTOCh! He Y'H1' 
TblaaTh B Ol~CHKax 'UICTH'HlbIX OTK33O'B, a reM li.'H1 HHblM 
CI10C060M CBOJl,HTb Bce ypOBiiH paGoTocnocotillOCTH 1\ 

JlBYM HOMHHaJIhlIOMY H ny.leBOMY. TaKHM Oo.pa30M, eno· 
co6b1 Bbl IUIC.letliUI BeCOB 33C.'lYIKIlS3KlT BHl1!14a'reJlbHOrO pac· 

cMoTpeHHH. IlaJlee nepC1H1:c.1JCHbl H€.KoTophle n3P..6oJlee 06
lllHC peKOMNt'l.aUHI-l, nOMor3JOlllHC PCl1H'llHIO 31'Oil. 33,,13'lH 
UB npaKTHKc. B OCliOBllOM OHM OTIiOCHTCH K CHCTCMat.! Mac
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cosoro 06cJlY)f{liBaHHH. nOKa,'!aTe.'le", ~1xt>elirI:l'8HOCTli 1\:OTO

pblX !lB.llHnC!I ml60 8epO!lTHOC'tb 06c.1Y.lKHnaIlHH o;U1oro 

rpoooa8HHH (33l1ilKH Ha o6c.nymHaaHHC). .H160 CpC;~H('e 

K().IIH'IeCTBO OfkJtYJKCIlHblX 3a Bpel'Ml pa60TbI rpc60n81HtIi. 


3TO O'lellb UIIlPOK.l1l1 K.llacc H3.:\e.nHA; KpOMe Toro, Ii IJHM 


"lOIf{HO caCCTP.: Ii pH;!. ;lpyrHx H:i!l.C.li1/\ (eM. § 3.3). 

BY,leM p:n.hIYIlTL ClUl:lKCIHle 3(pcjJeKTHlIHOCTH fI:J'33 no· 


lllllKe!lHOH ,np01!3BoJUtTC.lb1l1)CTlI 1i3;l,C,ll!)j (CH'iliKCHliC CliO' 

potTH pa(){JTbI, lleBblno.111eHHe <PYHKUHi'1 -no OTllOIllCHHlO K He

"oropoti 'l3CTH 06C.I1YiKHB1H'MhiX 06hCKTOll lUll{ o6pa6a Il'" 
133CMOH .n.~olUa.JJj if T. iL), 8 T8KiKe nJ<H:I IlOHHiKCI!H010 

Ka'leenlS pa6oIl:>I. 
CH/.IJlCeH.Ue CfWPOCi14 pa607lx H3.i1Cmlll. npHiJO,lllT {)6L4'IHO 

K npOnOpUfjOfta.lbJlO~y CHHA<CHIHO erO'f<j)<jlCKTHBIlOCTi-l. 

[Oll! Cl\OpOCTb paOOTbI, T, e. 'lHC.l0 Tpe6onam!JI (06bcKTOB, 
3a:1;3 'I, C006U\Cfl:lii H T. Il.), 06cnY:iKHBaCMblX 113.10.11-1(,)'\ 

o C;UIlHlIty speMe'lH, npft nO,;"lIlofi ('ro lIcnpaSIIOnH paSHa 


mo. a 'B i'M C(}(TOHH:Uf ttl., TO, O'ICllH.lHO, 


W,C"mi/rTli\, p. 
1\ :lTO:'>!)" ,'"'Y''l3K> (llO,lllTCH T~IKIf{C Y:vfi:f1hU1NUte '1IIe.HI 

pa(ioTocnoco6ublX K3H<lJ10B Il :vfHOrOK3Ha,lhHbIX CfKrpvax 
(m, 'IHe.l0 pa (.OTOC.lIOCo6H blX, l14l nGwer '!Hf.10 halla· 

:IGB) . 
lfeBtXnn,meHue cPY/{.I(u,ull roo Itt'K.OtOPtX,H ':W.'ltHWM OUC' 

fHIIJaeTCIf alla.1orH'IHO (3,10) ... LI.1H :,HorO H{>(6)W;Hl).tO '!HaTh 
;{O.'I!O QI !i('06c.'¥lKlmJeMhlX 'lctIUIOK B OOWCM IIX K0J1114C'

eTlle. TorrlB 

WI"''''' I-Q,. (3.11 ) 

ECJ111 II i'M C(X'T(JHHI!II He o(iC.,y 110ma JOTC:R 06'bCKThl 

(}np<',!l,eJIClltloro nma, TO Q, .. .ao:!)! O(rl;f.:KTOB J.U1!1l01 0 til~ 
lIa. EC.1lt ne 06c.1YIK:maroTcR 001>('I<T1.1 S onpe;:l!~.1CHHOfl .10
lie IWil B rreKoropo:-,.t I1I!TepSil.1e BPCMCIHI. TO Q, - J,O.'lfI 

n01,CRTOil B ,!l,3HHOli 3011C n,1I1 HIITCPB3.1C, flpll neex TaKliX 

IHK3JaX npOW~90.%HL4rl 06bCKT (3lUlBKllj .1a60 6Y.lCT 06

C.1Vn<el! H3,'1e.1'iCM C IW:'>IHua.lb1lblM Ka'lCCTRO.'o1. JJ1I6o IIC Ov·, 
JleT 06CJI}'IKl'H Boo6u~e. • 

CmCpOtJ.jt'Hue ofipa6aTt>ltJGe;!tou 7Ii10/JiG1h•• o6~!I!a il T. n. 
n03l-W)KHO lIe TO.'1bKO B CHen'Max M3CCOllOl'O OOCJIV)KIlU3 

HilI!. O,1f13KO paC'If'T BecOS 3J.eCb np01l31l0,'l.I1TCll 311';,10111'1' 

110 C Hcno..'lb:'WB3f1'ae:.f (3.11), npII'le:.f Qi Bbl'ltlCJ)HeTCR K.1l K 

;l,OJlR n.rfOlll.3.!1-H (OfibCM3 H 1 • .1.). HC o6pa6aT1.lll8eMOH 113' 
J.C.1llCM B t'M {:ocrO~lHIHI, 
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MOiKHO YTBCJ)}K)13Th. tiro onpCJl,f.1elHiC FlecOH, B 60.'Ib
WHHCTBC c.~:y"'IJaeR CBSl3aIUlbiX co CHH}KCHHeM np0!13nO,lH
TeJlbHOCTH H311C.,lHR, Tpe6YeTllpHBJlCqCHlfSJ MI'IHI1Mam,uoH. 
H, KaK I1paBH.lo, lloCTynno:ii. Ifli$opMaUHlI. CaM3H 60.1bllHHI 
paoor<l, KOTopa)J ).tomer IlOTpc6oBcncSi np" :-)TO!l.l, cor.13

eORaHHC MeJK..1Y pa3pafioTtfHKOM If 3aKa3'H!KOM IICKOTOPblX 

nO.l0}KcHH Ii, KOHKPCTH3HPYlOlLlHX yC.~OBIHI HcnO.lJh30aaHHSf 

li3Jl,C.1IU!. np"MCpO~ T3KIIX nO.1l(}}KCHHA HB~1RCTCH pacope

.Je.!JeJlHC oGC:IY>;'i:HBaeMhlX 06..eKTOB no nmaM. pa3MellleHH(~ 
no 30HaM Ii T. 11. 

CHu"Jt{:Ckue 3Q;.pC1I:1tWHOCTU U3-3U yxy()weNUR IW'lt~cTtur 
pa(jOTbl tlaCTO Y..'laeT<:H (,B~".TIt K CHH)!{CHHIO npOJ13BO,lHTCJ1l,' 

HOCTiI. PaCCMOTpHM UflTOMaTii:illp08allllbui uex, BK.'IK)'18J{)

UlIlH TpH O"VUl3KOBbIX 1l0TO'IHtH .'lHHHH .1l"'lH BblnYCKa O~lHO' 
UInHblX 3.era.1cH. npn OTK33e' O.lllOit n3 IIIiX llBC' ll'p)THe
H<I'IHHaIOT paDOTaTf. B YCKOPCHHOM TCMIlC, T3K 'ITO TIpOlt3

BO':UITt'J'lhHOCTh llexa ('II!UKaenSi BCefo Ill! 15%. O;'iHaKD

YCKOPCIIHC BC;lcr K CHIUKCHlIlO T04HOCTH o6pa6oTKH, SOJ
paCTacr CK!H:lThIl1 6pUK, oOllapYJI<HBaCMblfl TOJ1hKOnpH 31<e
n,lY8r8U1U1 U3}le.T.d't 3.1.CCh MO)l{HO C'iHTaTh, 'ITO YCKopeHlIC 
He npHMeUHerCfl, a npn 01K8JC o~HoR ~HHH" llBe apyrH~ 
BtdnYCKaJOT CSOH ,"leT3.'If C HOMHH<lJlbHblM Ka4CCTBOM, TOLla' 

Bee W.=Q,66. HeTPYll'w flOK333Tb, 'iTO 3TO ouellK3 cHH3y. 
JIcikTfIl!T{'.'lhHO. curl! C'l.IITaTh, 'ITO pa3pa(iOTlu'K3MIi uexa 

Bbl6p<lna H31100Jlf.'C 3¢¢CKTHBllaH CTparerllH, TO Hawa 
~Ilpc.'lnO_'laraeMaR" 3afH~J1.0MO .'CylKe. EC.'1H paJpa6OT'1l110f 
OWH6.1HCb, TO '-Il'pC:l IH~KOTOP()C BpCMR 3TO HC'IlJ6C'IKHO Bbl

HCHHTCH I! 6YJ1£'T "PH&'H'UC!lll }nH~IlJjO 113Ula cTpaTerH~, TOr

,l£! OIlI HURl! He !leT ROCX)Wl'. 

OnHUIHHbll1 IIpneM MO}f{HO 1I),,10IKHTb B OS.1ee ODWeM' 

1311)1(': {'eJ1H B K3KOM-.1H60cOCTmUlHU pa60T8 H3,'lC.'1IUI MO

lKeT oCYllleCTlUHlTbCfI paJ.'lH'lllhIMH CltOCoOaMH, TO OueUK1I 
Beea, llP{)9CJlC'1I1l3H .'Mll ';lIoooro 113 HUX, 6y,lJ,£'T .'11\60 ro~
noH.•lH6oJaHIHKCHHOiL HorpewHoCTL .IKe B CTopOHy :HlJ!l1

IKCtlll>l B ouellK£lX lIa;J.CJIUlOCTH OOhl'lHO C4I1T(lCT(,H ,lOnYCTH

Moil 11M' no K.paliHen Mepe (io.lee Ilpe;JnOYTI1T~';lbHOii, \H~M 
8 CTOpOHy J3BbnUCtllHL 

K 3TOMY ('.'leAyn J\OOaBHTb, 'ITO, Doo(iule fUaOp}] , llaH' 

~lyqmeH CTpaTerneii CneUH3JlHCTa no HB.1l,C:lt\I!OCTH B raKoli 
ClfTyaUtIH HBJUI6!TCSI, 1:\OHe4HO. oueHKa Becoe ~'l,.1fi Bee,; 1'103' 
MO)!{HhiX aapH81lTOB pa6oTl.d II SblOOP i:l3 nllx IlaH6o;lCe 3¢

¢eKTu5110ro c UC.1blO PCKOMcH...'lOBaTb p:npa(\{)T4IIKaM IfMeH

HO 'HOT aapU8HT. 
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EC.lJi Ke <:BO)J.HTb CIHDKeHHe K3'Ie<;TIl3 K CHH)KeHHIO 

I1POH:lllo.J,Hre.11bHOCTH, He06xo!l.}fMo l!LU,('.'lJlTb Te xapa KTCpU' 

<;THIUI H3)J.CJHUI, KOTOpI:.Ie yXY!l,UJ8IOTCS! 6 .1l,!IfHOl'! COCT'OH

!lIH!. 33TeM HeoOxo;lJ1MO HcnOJlb.'lOD3 Th :}313l!CHMOCTh 34>

CPCKTH'BHOCTII H3:l,e.1H)1 OT 3TH.'< xapaKrepH<:THK. 13 npHSf' 

';U=HHOM npllMfpe, ~c.1ll 3tPc:PeKTHSHOCTblO llCX8 cQHTaeTCH 

.lJpH6UJlb, H,eo6xo:WM3 J3SHCIIMOCTh. 8Upa)l{3JOlUaSi 110mo 
CKpUToro 6pal\3 KaK ctlyHKUillO TO'lHOCTH oOpa60TKH. 3H3H 
npIiOhl.1b, no.1y~.aeMyJO OT O}lH()~ rO;\Ilm) Jl,{,la)Hl C1 H y6h1' 
TOK 01 O.1l,HOHOpaKOB311F1oli 1lCTa.1tl C2, MOiKHO onpC,J.c.1HTb 

flee COCTOSlIHIll: KHK (lTlIOWCHfle 

W' C1--d(G\+C2)] {C1, 12) 

LW d ;lO.lH GpaK.OB3HHblX '}El,.lt:.'.lHH npH YCKOpcHHOi\ 06· 

p2DoTKe. 
nOC'lWm.>KY lIepe,lJ\\f c.'j"laH,· KOr;1.2 1ll\C.10 pa6orocnQ' 

<:OOI!l:lX COC10fllHIH H3..1C.lllH O'JCHb Be,llUm Ii pacc:-.!.oTpCTb 

JlX !lce He npe1KraB,lneTCfI nOl:\10H(HWM, aKTya,'lCH Ij(}npOC 

c.(J CJ10COOax tOKp,uueHIHl IW.1;l'leCTSa onpt',lt:.'.lHt'MbiX BerOt!. 
.1l.flH :'f!oro 001.1'010 npHMt'IIHIOT .'lB3 npHoca: 'nepeMH(I)I{CHHC 

secos Ii oT6paChlB311HC' !.fa.10BC'pOHTJlLlX COCTO.llIlHn. 

flept'.~HO);(eHUe Bec()(J YJlOfiHl>!ii npHeM. n03BOJHlIOIll,Hfi 

npHu.1H)I{CHlIO J!llXO}lHTh Beea J,.111 COCTOlHIHH C MIlOrliMH 

{)TKa33!lWHMH KOM:J.OHCHTaMll, eCJlI1 lI:lBC'CTHhi Dcca ;l,.'lR 
COcrO)!HHH, 1'..1(' 3Ta KOMnO!lellUoI on:a.lblEl3IOT 110 O..1HO!'>ly. 

PaHce 61..1J1 tmil:~all c.1Y'lali, KOr[l3 Beca IIICpCMHOIKaJOTCH 

<l,(lBTOM:lTH4eC}OI>. PaCC!lWrpiIM SHOBl> .J,!!(' '[]OI1CHCTt'lwlhl A 
H B. np;iHHJ.1'HI 0603H311t>HHSl tPoPMy.lhl (::~.9), If no.npofiycM 
Oll('HHTh lIorpcllnHK'Th :w MeHhl W. lIa \fl.,. f)Y.1,t'M C41lTllTh. 

'ITO nO.1CHCTe\1h1 «BK.llOlJeHbl> nOCJ1e.'lOBaTt'.~ ~HO (.rVB! na

pa.l.1em,llhiX nOr~!l(:TeM Bonpoc lIOI",i He IUY~CIl). 
npeJl<.lC Dcero OTMCTHM, 'lTO (3.9) a(x:o..1IOTHO npa· 

lHfnbHI.). ec..HI 'laCTH411hle OTKa:n>l;lO.:ICJ1t:T('M A J! B ClllliK3

"'OT RCPOHTHOCTb BLlnO.1H€'!HO! la,la'H! He13SiICH:>.W .'l,pyr OT 
~1pyra. TaK 6y,1,CT, uanpHMep, t'CM~ y A yMt~lft,lIIella npo
H3liO,;HtTC.J1bHOCTL OTK3:13.1a '13CT1, K3H:lJ]OB, H B pa(joT8' 

eT c nOHliiKeJlHOA TO'UIOCTbJO, To iKe MOi«1I0 ymepiK"laTb, 
>{:CJlIi qaCnplHble OTK33bl It A H B CSO;'l.IHCS! K YMCHbWCHHJO 

'l}1('Ml KiHla ..10B, npi1'JE'M ptlcnpene.1etllH' llocrynalOWHx 33' 

~laq (33f1BOK na 06C,1YiKHS<lHHe f{ T. n.) no 'Kalla.laM He 

Mf'ilUen:R npH OT}('D3X. EC.1H JKe "PH 01Ka33X B03MOJKIW 

nepepannpcJle.1eHlle 33,naQ, HanpHMep. 'fle-pcaO;'l, ,lOnp::lBHhlX 
KaH3,10B A ua 3a,J,(I'IH, oopa60i'tHlHlH' H('.npaBllblMH Kana· 
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JlaMH B, TO Wi 6Y..'l.er 60,'1bWC. 'JeM W"i. a HMeHllO: 

Wi=min{W'iA. WiR}~WiAWiB=W*,.. (3.13) 

<!>0PMYJ18 (3.13) C7lpaBC,!l.'lHSB H TorAH, Kor.II.8 B 06CHX 

nO!lCHCTeMax. nmUOKCHa CKOPOCTh panon>l. npH 3TOM, O'lC

SHimo, CKOPOCTb pa60TN IDAC."lIUI onpe;le.'mCTCH naHMCJib

meA H3 CKOPOCT(!i\ nO;l..CHCTCM. • 

OAUSKO B TCX c.'ly4B)lX, KorAa 'IBCTH4HLlC OTK8:JLI ].I B A 
H lJ B npHBO,1U1l'K yXy.amCHHIO K<l'IeCTB3 panoTLI, WI MO

mCT OLlTb H MCHi:>WC W*" TaK KaK 33BHCHMOCTb DCPOHTHO

eTl! BhlflOJ1HCnHH 33}1.3"4H or KB'ICCTB€HHblX 1I0KB3B'renCr1 

nO;:l.CHCTCM B 06W,CM C.lIY'lBC IICJHlllciiua. O,.:J.uoapcMclIlIOC 

yxyJUlIcaHC KB 'ICCTB a p BOOTI>! JlByX rnoc.1C,I'J.OaSTCnhlll-->lX 

IlU;:l.CHCTeM MO>Kcr CIlH3HTb 3¢¢lcKTUBHOCTb U3:l,cmUI .'l0 
JHOOOrO ypOBIUI. I3KJllO'I3St HYJICBOH. TaJ<, eCJlH OAHa nOTO"!

HaSt .'lHlHUI BlOlnYCK3CT ;:l.CTa.'lH, pa60T3tow,HC HB HCTHpaUHC, 

c ueCKOnbKO YMclihweHHoll TOJIW,HHOn paC)Otlel'O C.10H, a cm> 

/lYIOUJ,3H nHHH:R o6ecne'IHBaer lH:'CKOnl>KO YXy;.tWCHHylO

TcpMoo6paUOTKY 3T01'O C':IO:H. TO Ii nrorc ,:.teTaJlH Mory'!"' 
UbUb coaepwelfHO HcrO,,1.HhlMH, 'no '3KBHsa.'1CHTHO no.'lHoMY 
OTKB3Y ucxa. 

TaXTI!>1 oOpa30M. BO Bcex CrlTyalUl:HX, 3<1 HCK..'llO'ICHHCM 

nOC.'IC,ClJ[CH, W.<':::> U'i*., T. C, 1It'''fH'MlIO>KE'fB'C BCCDn MO)KCT 

.'nUlll> 3.UIWI«aTh pe3ynl>T3T1>l pa{:,"!CT~B. B TPY;1.HblX C.'1Y'I<'IHX 

:J8BbiWC1HiC MO)KIIO HCKJIIO'IH1'b. nOJlo>KHB n O/tHOM 1I~1 110;1.

CHCTeM seca COCTOHHU/i c yxy;tWCIHlI>IM K3'ICCTBOM paGoTh> 
paBHblMH HynlO. 

B3>KBO OTM(,1'HTb. 'ITO norpeWHOCTH, o6ycn013.'1eHIHJC HC· 

1'O'lIIOC1'b1O Ol1pe.."('.'eHH~ Decon, 06b1'11I0 c.1a60 B.'IH~IOT u<l' 
pe3ynhT31', TaK K3K OIUI YMHO>K3iOTCfI H3 sepOflTHOCTH CO

OTlH~TCTllyIOU~HX OTK3.30BLlX !-:OCT05HIHH - 06h1'lHO Ma.'lbH'" 
nCJIIf'lHHLL norpCW!{OCTH >Ke. o6YC.'lOBJICHHl.IC nepCMHO)KC'

mleM aceOJ3, YMlIO>K3JOT"CH n3 BCPOWtJlOCTH COCTOHIlHH C ;10Y

Mfl .{ OO.1ee OTK33aaWHMH YCTPOHCTB3MH H ,nO'3TOM~,r, KaK 

npaDHJIO, :npeHeCipc>KrJMO M3nbl. 
OT6paCbl8UHue M!Vl08epO}lTHbtX DOC TO.fiHlU.'i. lUHpOl:<O 

pacnpocTp iHJCH II 1>1 i%. IlPHCM, CYlUeCTB('lIHO COKpaluatom:1H' 

Tpy)l.Oe~u.:ocn, 01lClfKH Ha,:1C>KHOCTH CJIO)!{HOrO H3}l.C.'UIH. 

B no,1aB.'1~IOIUeM 60nhJlIHlICTIH' CJlYlJ3PB It.'HI Ol(eIlKH OhIB<l 

CT :lOCTaTO'IHO paCCMO'rpe1'b COCTOIHHHl C O~l,HHM, H3pC)1.

K<I C )l.SyMfl OTKa:J3BIUHMH KOMnOHCHT3MH. Bt".'PO:>lTHOCTH 

OCT3.'lhHLlX COCTOSlHHH OULPIH{) UH'ITO)KHhI M3nl>l H 61>1 

CTpO yOhl'B3K1T C YBe.'HI'ICHHCM 4 11('.11 a OTKil33IJWHX KOM:no

HeuTOS (¢lopMy.'13 (3.7)). Bo BCHK'OM c.nY'13c, T3Koe 

63 

CblB3HlfC Bcer.ll.<l a3HHIKaeT peay.1bTaT, a aC}IH'HllIY oT6pa· 
CbIBaeMbIX cnara't:!MhlX Hcrpy;ulO OJ~eHHTb. 

nplIMep 3.2. PacC).loTpflM IIp>>eMIIYIO Cij<:TeMY. r.u!I)H3l! ljJymutH,. 
')(QTO?"l! "pu('w 00060 I<alKIIO:,? C1HH!VIl" B Q;,m.llll!!lil ':IT<lI'U CHI'
Ililna C'!l<:TCloI3 1l0.1HOCTblO IIKJllO'IC;ia, on,:a:uol !I~"'~.'l;m,:rllto Y(:'IpaIfRI07CR, 
B ,;;.~ac OOJIY'lClIlI)i CHfllJlfil ClICTCM8 .~(}.1:>K!HI jlilt'PllOlIHITh nH"'b 

-"Jj Te'II:"Hlle H('60,1"W01'() 1'1 P{'M ell I! I p , :1OC_1" 'lero Ofk.QIO'13eTCJI, 3tjxl:>"'K
nn',j{l('il>1O t'~H:'ae7l:l! 1!!'j:>O)iTHOCTb llPHCME }"Ka~ail!iOnl Cll7:lIll.13 II!>1CCT(' 

-1,: H!,\¢O?:!411LtHe1), nocTynalOw,dl nc,le;, .1a 1!y.1>l II 1'(:'lc;mc l!?c... eHIl iI" 
H tJtIiIT(>)'!Y HXO;:(IIT ;tn;'l nplJCMHIIKa, ;Jo.1JI.e?:l{lI~"1011Il!C {,11l13b ;:l.fI~:'Vj( 
O;:'HH;lKOBhI"Il! rpynna;\o! O(h,(Wf05. OT ,11060;:0 H3 KoropblX 1oI0}K\?r 710

<:ryllilTb l')t{HJ.aelo!blli or:-Hll,l, ,I l"ill.... 0;111" ;Jl':H'?311h1M 
Hc06XOJl.H)'(O('1"U K<lm':.lwA :1:JHCMHllh MOlKC• ..,XUdfllll" 

'l'KT05 

neot''! orell}!!it CClCX)~ In. l'I. 
a. tocrOl!!I}!e i,· 0, nee Tpll .:lpaOIl!HICl I1cnpaBHbl: 

Ifto-=I, p?=1(~"r(I;.). 

:,,1~ K", t!v) KO~.p¢II:J.IH:!:T n:)'fOB!lO~1'll O~HUr{) !lime»!' 
HHfL1 

Ii. C Co<'n}l!fllle i,.· I. (I i::J" I IIPll('UH)H, O!),3 l~t.l f,nK"X cnrroqH!lA 
1pH) . 

U7 
i",c!. P,'/l.."1." (/~) (1- 1(", ) . 

,. CnCTORIIlH' j,:.",}. iITIUI.la.'1I ,':Ina npIW"lfHKlI, Tpf'THii paool ae:r 
.",: 70% c>()·'.!'XT'Oll (TiJIO<X WI'TORlffd, TI))K(' Trll): 

1172",,~{),7; l',=1(0,(1r' (I-X O~ (t I') r'· 
Y'lllTbHtl!1I l\O,'U'lt'CTIIO {).lllllaIWI'H~X f()C TO II 1m II , lIa OCHOfl21lRH (3,5) 
~U*.t!0 ..13tit:lCSTb 

1\,~-,-K3", (I,)-t

-!-.J''''''or(lp ) (I--K"d!p)-'

--'-.3 0,71(,-,(10) (I 1\0'(/;'))"' (311) 

OnJ.erllM Nl~e pa:~ lIPt'lI:\1yll~('CTBO OTWJCI[TC'.lbJl!.lX Be.HI
'IHII U:':. nepC.!l a6CO.1IOTllhl:'>!1l E II Eu: lIaM y.:J.a.'!ocb HaHnl 
lr',..1aiKe FIC HHTcpecYHCl> IilL10M CB5f3U: npOl)o.'l.lla9.:, TPf)

:IOC(IJCPiliJH 11 T, A. Ho eC.'!l1 ribl MhI 1I0ilhlTiV]HCh ;laflTlt E II 

Eo. XOTR 6h1 ;1.'IH Toro, 'lTO(ibl :HlHTlI \'F••'l.eJlClIllt':-rt, H3:'>1 

lfPlftll;[OCb 6Lt J3I1HH>I.'A IIUnpnC;)MH Yl'ro;I'IlHHKTI! Jl)HIHOfO 

IHL13 CRSL)H, pa:J.!J0I10MPXa"'IH.lIpOXO)K';lealH~M pa.lIl0110JIIi 

11 T, ll. O'U"'91i,111O, 'ITr) ;'l.ln !)IJ'lHC.1CHlI$l Wi ,alom 
(n,I.'Hl 01>1 coneplllCHIiO H3JlJlWilt.:'H, Tal< Raj{ ec pC3y.11,TaTl.r 
II Ko/we 1<01111,00 l'OKpallllHon.:H. 

3.3. YcpeAHeHHe no Tpe60BaHIHIM 

Cyn. MeTO.:\3. PaecMOTpHM em~My M3ccoooro O(x:~lY-
}l{HB3HHH, 11,.111 06paGoTKii IICKOTOpOr{) 

TIOTOR;] (:l31IBO){ Ha oGC.'lYiKIf D:.l rme), 3$q:>CK

niDHOCTb lWTOpoA xap':HncpJ!3YCTCH JinGo CpCJlHHM Konll
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qeCTBOM Tpe6osaRHH, OClCJ1Y:lKHB3E>MblX 3.3 Onpe;IeJ1CHtlOt> 

BpCMR. mroo ..::pe,1l.Jlei'l aCpOHTIJOCTLlO OOcJlYJ!UI83HHR Tpe6o

B3I1Hft, nOCTynalOUlero 113 BXOll CHCTeMl:l. KaK YJKe YK33h1' 

BaJlOCb, 310 O'leHb m~!pOKHA KJI3CC }t311e.nlii: K "liM onlO' 
('SITCH, HanpHMep. C}!CTeMbi ynpaB~,eH}HI TeXHO.'10fH'IOCKJlMH 

"pOneCCaMIf (1'pe60B~lInIlIMH RB.ll'llOTC5I e,1l.ijHHUbi BbI,nYCK3"" 

MOn UPOllYKunH) K Tp,mcnopTIiLlMH cpe;lCTB3'41f (rpel5oBa· 
IHut noe3)1a, C3MOJleTbI, ~y..::ta), Cpe}l.CTBa CBR31l (TIH'J60' 
Balll-lSj nepe!{3a3eMble coo6melHHI) H 1'. n. 

5YAeM xapaKTepH30aaTb B;W,iJ:HOH nOTOK 06UUlM '1llCJlOM 

Tpe()(m(}HH.i't fl.... , nocTynlfBlllHx 3a BpeMS! paOO1b1 WHl.eiUHl 

If'- nYCTh flQ 'IMenO Tpc6oB3HHH H3 "DX. o6c.'1ymH'BaeMLIX 

n0J1110CTblO HcnpaSHOH CHCTe!>1OH. n - TO )!(e }1,JHI CHC1'f'MbI 

C OTK:l3a'4lt; n H E 06i1.l~M C,lY'lae ~ -- cnY'IJAHblf> Bt'.1H'IH· 

Hhl. B 3THX o60::ma 11t'HIHCX 3CP¢('I(TKBHOC1'h CHcreMbl xapal<

Tt."P'13yeT(;fI O~llHM Ii3 .'lByx nOK33aTe.'leA: 

E=M(n] , (3.1 5) 

1:'=P-M[n] Inn. (3.16) 

'·,"l.e P Cpe,1""" BepOHTHOCTb 06cnY)!(H81lHH5I Tpe<lollaHHfl. 

3anHl.lleM: onpe,'lCJIClilIC K~, O.l.HH3KOBoe }l}IS! 0601lX 110· 

Ka3aTeneA 3>rp¢lf'KTHBHOCTH' 

K'>1l=M[lIJf M[~I, 

Pa311e.1HM norm, Tpe6osaHHi'f Ha rpymlbl, BK.11O'4aR 

R O)l.HY rpynny Tpe60BaHIfR C O}1.I!H3KOBOH aepOSlTHOCTblO 

06c,'Y)!(HB3H;UL npaKT!1 11f'CKlI ''ITO rpe60BaHHSI. 06CJlY.lKH· 

oaeMLIe O)l,Honmilbl:l4H KOM'IlOlleHT3MK CHCTC!.lbl 33 O,i(HHaKO

Bol' apeMSI, lIanpHMep, 3aBe,!l.OMO OTHOCflTCj.J n(){,3.'l3. 

nOBTopHIOllJ,He O:HHI II TOT .lKe Mapwpyr C)Kl';lHeBHO (1, e. 

OHfe'iCH!lbtC B pacnnC3HIHf 0il.HIIl\( HOMepm.! I. riPH 'raKOM 

pa3.neJH'HHH 

nO., ~ n""i' n.;=;g n.;. n,--- .En;. 
I ! f 

n""" ;;;lIt n.j ;;-;,. n,!. n .... i ;;:. ). 

r)(f' ){H,iJ:eKCOM j OT~e'leHbI cooraerCTaYIOw,I,e nemi'IHllhi :1.1)1 
Flt rp YJ[ fibl. 

00031{ (lllHM Af[~] 11 3amlllJeM K»¢ B Im:l.e 

_ .~1[~ni] 1M{fljJ 
l( h 

y.~ 
~-.,-~,

JV. (3.1 8) 
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o6!.'.tY:i:HUllHtI rl'~(tOS~"HII: j-tf rpyr:r:l!.l. 
B9l'.!l(,~ SC'I)I)1l1MOl"TI, ,!:,r:~:.'I:;.....:""aIlH7. TJH~6iJt%aI!KI'l j-fl 

rpyn:l'U t'lt)..1IH)(l"t.IU rlClJBlllllull t:1I';T<::"I:O~ P,; I/Illii " ... ~;lIll1 
nl, oT 1-'.Ji,1C+:tiot'l-!: ,'n;n~M.wI. OrJ(X\l1;1'1'IfB rn H::'W(,}IIl'~ 
PJ : P[r=K.. , >It)>>:'!,') :}a{;H~'a·t" ' 

" " " It•• ,"') E!I"~II'.!KI _ ,\1 ":'::" . 1 ' 
J'.l·· 'j \. ~'- ., I ..,. .1"1... (3,,9) 

... 't .f..... .. l 

(}-;I1IJI:J{'l!l1e (4,;: N(, l)3Il.ll·~i1I·; .:t(WK) TI~cOIl3aMMfl ,:';1 rflYTI
m.: !l (::~llJ,'~ KClllll>/'::T!1(' n)I'()Ul!l"K~;L J:-:I1~ar.:~u:.. :I'1Jl, 

!li);'I:.IfJ IKI:p .. I!II',lJil ,,;·qT".;;WIH. Odu I ....... )f.(' 1,(: .:sJ.St:,:::.i:· ur 
11'.g':'II;~, K~ U11I}(:::J""!5':(,:::'il :>;<""\ Bt· 

p~'RTHo::r" ,'i.j, Y':jJr..JHtIiHa:>l IKI aC\::111 '5tTlH1 7r...:>l;'::a.(j'tllIHl 

P~l, 
P~I'\'''lI}IP!l''' lIe:p';·w;"f.tl.~Il. K. ("UJ.:Kllf' n:UfJ;";u,UU\!}' 

.., TO: 1"'.'11"> ,'.~:<I :'1'ICTt 111:.1, I'IU'IIIC:t'1II1I.. :ii n pII "H::11l I".II,H(I}{ I ?('. 
it'-'RaH~~li!:,\1 i-Ii! ?yn':lI,(. , I;:~.;" (J'::'H(!MY 

1!;it::1-\1O ;'ro n{':1i1, T,'Il'IilW OtlCHH.J ':.~i{'n::Ml', ot, 
C.1YaiF.BalOI:It'j:; MH·:';fll'C:T...(.' Tpe~·:"·Il.:<iH1fil, Yi+:;; CS:lltCTII(·'.I:jf. 
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K TOMY. "ITO K0 MO)fOIO c'un a Tb H3!leJllH~M fHU1.8 I. llJHI 
TlHU~X H:l..'leJlHfi npH )\8HHOM nOK3.)3TeJle !lq:,q,.CKTHDltOCTH 

1(84) 06h1'HfO nepeXO;'J,IIT B K09¢UpmUH!HT Onepa'fHTUI<lA .01'08

IWCTn /(or(tj) H.1ii aepOH1'HOCTb Ge30'J'lKa3Hoi"i pa60TbI P(ij) 
B 33DHCHMOCTH OT Ha~aAbHhlX VCJlOBHA n MOMCHr Haqa~a 
OOCJJy.aO:l88HHH Tpet:ioaaHHlf j-H -rpymlhl (CM. § 3A. {'Jly'iaH 

fl, e, I;'). 3TO CJ1eJJ:yeT if H3 Toro O'JeBH}lHOro- nOJ10>KCHlHI, 
lITO 1)..1 H }(O BH}1,3 I 06C_1)'>K HD311HC lie 6Y;1eT COIYBa IH.J TO.1b

KO npB YCiIOBUH pa60Tocnocp6uoCTli KO B Te',I:HUe Deero 
HHTcpnS:IU t J• 

TOT ¢la KT, YTO BC.IUPntHbI l(j lIhIpa:a<3JOT aepO)lTHOCn1 

38BHCHMhIX C06b1TKH, H{~ llPt'>lIRTcTnyt:T paclJc'ry, TaK KaK 

iJ,JJliI BbI"lHC.1(:HIHI MaTCManJ4CCKOro O>K\i,;1.am'HI 3TO Ht~ HMI'

eT 3Ha'leHlul, a HX Cll'peMHO)KeHHe HHr:te lie npHM€H,Sl('TCSI. 

Bpe.~'fl t j • H3 !(OTOPoe pacc4HThlBalOTC~ ynoMSlIIYTI,zC 

BCPOSlTIlOCTH. Bon6ul£! conopH. MO}fH~T OT.1ft43ThC:liI 01' Dpe

MeHU OCiCJlYlfHIS3!UUI j-rQ rpeooaalH1K, II PSl..1.C n;;i;lE',iIHft 
TpeGoa31lHjf nocTynaJOT tin Bxon CHC'IeMhI JH<l'Une.1bllO 

paHbUJe Toro MOMeHT3. Kor;l.a MOIKIIO Ha'UIHaTb cu6cnu.>HHD 
oGC..ilY>KHS3HHe, Tal<, B CHCTeMY ynpaS,,1l:HHst nopn.,)8NM 

paa,py'304HbiM OOOpYllos3HHeM C006W.CHHC ~) npliobls3JO

IUCM Kopa6",e MoIKeT nOCTYl1UTb 3a;10.1ro no 11a'la.M.! KaKHX' 
_'11160 .KOMKpeTHblx netic-TBRH no pa3rpY3KC, Ii OM Y)KC 6Y':H'T 
YljTell npa COCT3a.'lemm npC.J.BapHTc.l1.Horo .p.a<PHK3 pa
6tH ,.. , q,opMa...1bl'lO o-QCJ1Y)fUIBaIiHC Ha'meTest. OnW1KO fJOC.1C 

3Toro rpa¢HK 6y.rJ.eT UCOl\HOKpaTHQ )It''llel':-'WTpeH c y'lcTOM 

llpyrHX Kopa6."lcfi. a 060p)";1.QBaHHe':-'!O)t(CT lIeO.1HoKparHo 

OTKa33Tb H BOC-LT.allOBHThCH K Ha'la.1y pa3rpY3KH :laHilO!'o 
Kopafi_'lSl 6C3 Ylllepfia .1.'Ul ero oo...'.'1y~~lBaHHSl, 3X(('('h, O'iP
BH:ll!{), (, MCHLIllC ape-Melli! o(iC.'lJ')KH13anlUI. B ,,1.pyrax >KC 
l!3#1.e.1 HH x 1}03MO)t(Hbl ;lonO"l H Ii r~.;1 hHblC yC.'lU!HfH, !I€OUXO.:IH

:'¥l.blc .'l..Il}] uoc.nY}!{}lBail.:fH Ka)K,lOH> TJH:[l£JB<llHHI. lin nepBhlfi 

B,)r.,lH.l HE' OTHOCSllU.HeCR K HeMY. H<:l'IlP"MCP, ;lOCT<lBIHI lIac

Ca>KHpa Tpa:loi.BaH K MeeTY lIa3H3'j{'UIHI BO.3MO)KHa .'lHlUh nplf 

Y('.'IOBHH, tlTO HC'.'~KO,'lhKO npe,lbi;l.YW.HX TpaMa;H~B YCIWWlIO 
npOUl.1H M<lpmpy-r II :Ie ()CT3'HJlIH.1H ;lDH.>KeIUUL 3,1,(,C1> B KO 
;l,OJl>KHbI BK.'1JO'laTbCH Bee ~TH Tpa"maH, 'K3>KIl.l>lH co CSOIIM 

SpeMCHE'M paOOTbl, npH4CM 06tUHH HHTcpsa.'l Ij 6Y::IE'T, 
eCTccnH~HH(j. 60J1bWC SpCMCltn OOCJl)'JtOHHHIHH 01.l1l0rO nac
C8)t(Jlpa. 

nO;:l'BO}I..S'I HTOrH. MO:iKHO ct!l0PMYJll1pOlJeTh npaB1VIO onpe
,1!!JIeHHH t); OHO ()npcll€,~lHeTcH K3K HHTCfH3a.ll, D KOTOfJOM 

<HK33 KO (JlO)lCHCTCMbl) Be"leT K CPblBY Onc.'ly)!{.IHUlHHSI 
Tpe-fiona "HSI. 

a.-ti, P;!:illlllllli.;;X I'!O.:tt:li

CT-£:M. :·HI.O::lR.l:llliX ,9 ~,O, nfH'M:l'I 

tj >to;.;!o;'!1'T ~ibll'b pa3.'n"H";t.'d\~ " 

:JiHHICI'M;O::'TII OT IH.tfJO:U:!Sl':

,'>11,":-;. om~panll". 
BJb.:(leJ1i~l'IliJr K() .-.n pl.:JIC','r:l'I!

~~,~ :14 
l' ::H~:;: .::,: I" !t.llt!. 11K'.'; n 
Bo ",iH(;:HX :::.'ly~a:'i!.\' 

I' 11\:, ~M 1.1 

,::1.111 ·I~·::·· 

MUll "pocn::A ;HS':;'}l1l3 (,~:-.t. 
.'0 ':OCTaTO'lHiO .·l~Ol:'l>l~'-'IH (a

fll)IB'l'::'P 3.:~:1 ::.c'ho ()THQCJI ::C"'_ 
II 't i'·;':PIGCTH. Ii (,HCl'C ~1 a w: T If n OJ T P i1 "cnopTIII.{X. pil6t:'T a rIm. "j :0; 

~1t(1 f'.lt-:::;-tl.":';'r II ~tn) 1 t.aM •. ffCTC).t. p ....~fl(ll,:t t{;YTnpf'".I y. 'C-1vtJl!.un .~:t;I

r:.:!I:H'~ .;. t·.lj·'aR.n.... :>: IlllHcropulI. w:n•••.l>IU IlPAMi!h ...-nb :.-hhBt:? 
(3)lhHhlll CI1t:h~Ot:;- MO!:£:,:::IiPOB,HU-IC (1123 S'Je:ra tJ!t-;B :'>C>u Ka I\. 
np.3!1iFi.''J.:;'_ npHi ':;2.1(,.:.1>.4 MO":;:C.l'H:PObi!liiKk :v.OJKU(; 11(' ;r·!}1:"1.J3<!T'

M ce.1 W:' p:;;~ .n P~f no; II) a" 70P;: U, H(" 8,~:·I:'lIO·'H~)I 'l.a Ill(~:Hl'" 
pOIHlIlf!e K{), 

I'\Ki-1T'~·,.~t.·ln _1 (·r·•• f, 111_:: .....1111', K() I.~ ::·;';.l!•.:JII!l3l';U,· ·r;';'!.: 

~L'nIAl3;!'I'lothl.\. t112TBMIU,H;(Cll ~"rpy~ly? T-"' .••..~Ll!i H':'J'ftRI::'kfl::-5f 

l·H,_/('j.jb! Ma:':'cOlluC,-, .(1't'i-:','1Y,.!OfllliHHIt .1I0t'Ofj~' ;,aflJ3 c p.'H'FO
,:HUI'tHW~IH 3.'ClII("lnaMIt ::sec KO O:'.::IIIII;)!{FlIU II 1\<1",,;1,.;':1 (0' 

cr;:>I"T ILl ,:I'lKI'·H';t1 r:::~..I;~' .• lOIl;I'rr.·;II"II' C'(o(l.::;"iI~·lilaJ;>: ·1.'I'~I(·1( 

TO:l'll .:; T III1;UtJ~'I'!) ,\:II llhO,'rJrl:n' jl ;ill :.;: ru: .., t:~'1 il'1(, ..rn.l:o. (.11 ;;·1<·.·..l.1 
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T:JI>,::fl (,Ir-CT'~M:;'; p.!)[lCIi I)nl:p1l7"::'In:::·~:' ]lH y~;<n;III'F'jj 
1;.'"'11(: ll~ u 

np""".~p ;};s T,m: .·=tlc.~c~ :ITDpOl ,-1. Bile .J:/: :-.T>::TTtl·'II:' ,;:.!' ... l·Y· 
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.'.;!1. tlt;.lt·'" p~·~·'."':1!1'1 'J1::"J Ti.la r:(.':f' n at:::..:e')ol ...."#.",..: ..1..· jl~"":-on .".)~~t~...,). nr-tL1Cj~,,! 
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neTOS nplt ()TKa3e nOK3Topa). Y'teT 1lO1106HhiX ()C06i'HHO

cTeii Tpe6yeT H3NCf<3HHst cneUH8nbHYX npHeMOB. O)lHaKO 

OllHtOK3, 9HOC1UdaSl YK33aHithiM .q>UHTOPOM, npHSO]l,llT Tonh
KO K 33HH>KeHIHO pe3ynhTaT3. 

TIpuMeHcHue MCTOJI.a 'K J1.pyrnM 113,ncnHSiM, He flR.·UUO

lllHMCft CHCTC'M3MH MaCCOBoro 06C.'Y)KHB3HUH R 06Ll'HIOM 

CMhiC,Ile, B pRJl.e cnyllaea OK33hlBal~T<:S'I H a03MO:;KHhlM H ue

.'lecoo6pa:IHhlM. H uonJ.3 yaaeTcH. oupe.aCJlH'IJ COOTB('TCTRYK>

lllHM 06pa30M nOH.RTHe c'rpeOOS3I1HCl>, BCC-TaKH caeCTH T3 
K.HC H3)leJHHI K OtulcaHflO}l CXt~Me. P ..HXP,HYfPHM :tTOT nrHWM 

H3 npHMcpe 3.4, KOTOPLlH pal-lce 6L1J) pcmCH Mero;loM 

ycpenlteHHfl ITO -rp3C.!iTOP.HflM (C.:Io1. npHMcp 3.1). 
npMMq:t 3.01. B ye~'l().nH5IJI npl!M('pa :i.\ ()J.'J(('~ ,''!HTIlTt. TjJ,,-'6ol'lllM)U'M 

Kaa.:ll.YIO "..111HHHy fl.IOUt3JUf Ha Tpat:,:.? l'nYTHIlKa (eo!; ,pooyeTC51 .:-$0' 
.."rp.!lll'Hi'Of\3Tb, T. e. "OOCJIY)oKItTb,.) Torr,a ~q,eKT~ntIOCTb. (jn,H'}t'~
JHleMal-l J<8K CYloOtap1l3f1 Q1'(.!UIT811 n;tmUallb. 6Y,'leT palHia cyMMe DIS
C:IYJoK<:HHl,jx TPOOOl'HlHH;4, Ii MbL I1U.Ty<rHM npallO ·npllMeHltTI.. ycpe,lllCJlHe 
no Tpc("mnanHstM. 

·8 1\0 Ka;;.K.i.\ljf") Tpe60naIlHl'! fJIi,CK"II1M ,,6a annapaTa 'i 6y.J."-!o( p.a," 
("MR,rpl-lRan, KO Kall: J.f3ile.1Ke l1HI1<1 I I \~ 'H'TblPhMR COCTOfllfHl'lMIL Bee 
KO, TaKHM 06pa:loM, 6Y;lYT OJl.HHaKOnU\UI ITO coc-:-aIlY. no P:I'l.'ll'lHhlMH 
r.o BepO!(THOCT$lM COCTOllllltH, ::raRHC5Il1UIM or RP('MCHII. l\1nlHHtl "'HnaTb 
mMHfWTbk) 0.1;;H81(01\\,IW" TOilbKO K() a'x TpNltHHIHi1H (CHXMKOtl). 1(0, 
ropYe 6;11-13101 no l'IpeMeHH, a IlMCI1HO <oci'e.nuTf)'4C~HLI D 'Ma.'lOJ.f }lIlTep· 
tllI,H' £It. }10::R It]{ n 06UlCM Ko.-lI~qeCTn{' .ltifp, PO:!h K; Tc:m,'ph H""flO.'· 
/HIe!' Henp<'pI;o;JW a fI q,YIIl<UIHI K£,). r Jle t H'.KYIlu.'e FlPCM", .11.,); onpc
,J.e.1CHHA ~TOI1 .pytil<UIIII PIH·CW(np}f1.( ("_~"!lyJ(>UlHe COCTOKHlBI KOHTypa 
t: II CTt"Mhi: 

a) o6a a1mar;n-3 Hcnpal.HlLl; ftCPOllTlIOCl!, .'/TOfu .:ocn:mHHR I'l MO
Mf'HT ( p;lnH3 e ·-~U, W. 1; 

6) O;l.HH annap3T Hcnpallf''H,:J.pyro;A OTKa3a.1 (T<lKHl( C{'CTOIIH.ltl! 

..:lna), nep'HITHocn. (rJCTOAtIlHl B Io(OM<:!lT i pZ.IlUiI t (I - c- )f), nee 

lrJ,=S,;Sn=k --- 3.0 aepOSITHOCTh Toro. "tfTO "_1:HIUiua n.10qa,i:l,1I (<<-rp'-.{io
naHlle,,) (JKa:;;\pTeli K ~OHe IHUU!!oI(JCTH IIl.'n[>" 11 HOr'l' ;:;.-nnapaT3, 

Y<:pel\H>l:fJ ~'O cOCrCnHflHllII, no.1Y'..l€,M 

K (I) .,e-21r + 2ke --·).1 (1 _ c-:I.t). ( 3.20) 

~'CrWjlH .... mIC tflO Y?('(S<.m~IHuiJol C\}O;lHTClt J( HlITer;>r.ponanHlQ Ih' lIP!." 
Mell II , .nPH 3N.)t.! tPOP.My.1<l (3,19) npW!HM'.I('!T R:l;!. 

P 

K So1I = .Ir K (I) dt ( -2"I + k 2ke -.. l'p- (I2" - - k) t~-nt)p. 

:J 

(3.21 ) 

·tTO t:O~lT<b1ael' (' F.~.4l. TaKIIM Q6pa3nM, TO, lKe pe.S)'Jl!..T3T nO!IY'leH 
ryllu:c-raeHHO npowe. C yaenl¥JellHt'M "qlfcna YCTlffiticT8 31'0 pa.3..1lf'llfe 
yc HJmB-iH"YCSI, T aK ,,::n< f( paTIIOC'Tb ,'HTCrpaJl2 (3.4) i'';U'T'E!T J;}1 Heih11.'_ Tor' 
.0.3 y.aK InlTerpaJl (3.21) OCTIU"'rcH o.'llJUl<p:.\nlblM. 
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Ta6.1It1 ua 3.2 

OCOOeIlHOCTH TeXHH'leCKOro OOcJJj'lKHBa. 
MIDI 

IC(w) TIpH II';!:Ine;>e~ pa6arcrt B X0Ae 006rm. 
I c(w.g)= • P,(",.g)=A((j))~ in(g) e(w,g)= (Bwl ~m/! (gl 

\ 0 TIpH 1,<lpn n 

BK.lI01eHo, BOC BOCnaHaS!lH-
CTaHa B.l!lSaeTClI sacrCiI 

BK,1104eHo. BOC- He Boccra-
CTaHall.1lfBaeTClI fIaB.1i!Baerc9. 

Kpa60Te ,9,onyc T::1 ll\e 
K810rCli TO.~bKO HC
npaBHble H3,9,e.1HlI 

BblK.1!oQeHO (xpa- .- . 
HeHHe). l( pa60Te 
AonycKalQWI H31!e
.1H1I 6e3 oT6opa H 
peMOHTa 

Kr 

KrT 
Ip 

(I P(11 )) 

(exp) 

T
T (J - P(tp)) 

P 

(up) 

Kor (Ip)Kor (ion) 
I 

KrT 
Kor (tp)(P (ton) - P (tp))t, -Ion 

(exp) 

T 
P(tp)(P (1011 - PUp))

t;-ton 

(exp) 

I 
PxpP (tp)--

I 

i 
I I 

II 
~ 

C<--, 
.....-, 
.. tv.l 

:: 
:I 

~ ""-,,,< 
\.1. 
"'::l 
~. 

I 

~

I' 
;,'ll....r • 
'lD1......-... 

r::;-, 



8. To lKe il3;l.C.'1Me, flO (! BblXOJUthJM 3$q,CKTOM, O11pe;lc~ 
JJfleMblM (3.24). 3.lt('Cb li:l scex. TpaeKTopHH O:tH3 06Jl8;I.acT 
OTHOCHTC.ilbHOH 3¢>¢>~KTWBHOCTbJO Wo=1 (3TO TpacKTopHR 
no.1Hoil HenpaBHocTK na HHTcpa3.nctp), a OCT3JJbHblC HMe
101' HyncByiO 3IP¢CKTHBHCCTl>. BepOliTHOCTb SToii rpacKTo

pUll eCTb Bej'lOl'tTIIOCTb Toro, 'ITO M:);l.c.nfc OK3JKCTCH Hcnpas· 
HLiM K n343.'1Y lIHTCpaa.'1a H He OTKaa{t,'T B TC'[CIHW BPCMC' 

liB tp • T. e. KQ.-(fp). 1--13 $OPM)'.'1hl (3.3) cpa3)! no.'1Y43CM 

K",=Kor(tp). 	 (3.29) 

i. 113AC.Hlle BOCCTallaBJUmaeTC~ B J)(>IKHMC O>!O!;UHHH, 

I! pa6<ne He BOCCT3IJ3f1.nlBaeTCfL BLlXOj1;HOi"1 ~cp«peKT onpe
AcmH~TCH (3.22). npHMClIllM CPOPMYIIY (3.3) _ O!HTaeM. 'ITO 
pa60Ta 1i8YHH..H;:TCH B MOMCHT 1=0, MOMtHT OTK3Ja 060
]Ha'lHM qepe:l ~. B('(: TpaCtnOpHII I.I3!lC"UU'I, HcnpaBlloro 
11 MO.'deHT t=O. paDeu 

~!tp 	 npn E< tp;w 	 (.3.30){ I npH 	 E;;.. tp. 

BepmlTlIOCTL KaIK,loii TaKoA rpaeKT(}pHli paBHa 

dP(s} =Kl! (£,)d~, 	 ( 3.31) 

role f (S) - Il.llOTHQCTb pacnpene.leHlol IItlpa60TKt1 AO 01

Kala. 3anHUlcM 13.3) II 'nplIMeHHM I1I1Tcrpff])0samle no qa· 
CTliM. 

~ 	 tp ~ 

K~= ~W(~)dP(e)= K J~(~)d~+KrSf(E)~=-
o 	 ~ 

tp t ~ u:> 

Kr r> p
=t;- ., d~ - ,~~ U>(~) I KrP (t)J= tp j 

{) 	 o p 

= K. S
/p 

P(~) ll~ - KrP +KrP(t,,) = _r}( Jf
p 

P d~ (332)
II' 	 t I' 

o 

npH 3KCIJOHeHI1Ha;'Il>HO~ pacnpeJleneUHl-l P (E) 


t" 

K, f -vrde _. Kr.r (I .."lpIT.K - e .---·-c ) (,3.33)

!I¢> t I' • t P , 
o 


r;J,e T- CpC.1lHrfl Hapa60TKa f!3,'lMHR ;10 OTK:U3. 
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d. '(0) "'C 1I1.ltll tHo', IH) ebllU.\HOH -rW\~:K: Or:pEJ\e.l1l1':"f(II 

¢/opr.r.Y·(lofl p.23L Ta" ;«(', Kh \{ II OJ)"".}C 6. upY!MeR~M 
ycpe;~lte.!ult: Ut.' TP~e.o"!l;nlHRw. l"Ul'!::If1 rp""!'"JOII1111l!t'M ot,Qf'..lII.> 

H~"IO 0!1£!1HHUllO. Or)1IJ1I.t1C <n (; COCT'.HIT I~ m .... tlTO 3,1~Ch 
I.Iq)I)R !FlOC l' I. TD>:CI. 'ltll B~.r:t),'lHC'H..:e Or:IY,);i 1111 V. III:' 6:~'':C T 

(JJfHti1HO ~·T;o;,:Ic)"1M. ",;U,)f,'IIT 9T Bp~)l{:H;1 It pU:Ha .I(~Ptt i 
- : Jtl ;" :'.1 OJ r v I :1(')1 .a K J .~CtlWl" II is 2"., 

t, 'ull 

1(,,,,r 	 J:J.~PIl".; J J"r~ ,.. l~ 

1.I1\l IIpM ',,';]OH':!'HhA.l.n':'HUlII F:!"::lle.lC1;::j,j~~tl ~;.lp3::::-.Hf .J.'':
1>I'.>,2:t·I.ll )"!:'IHO.J3J.(I:.:)! :alo.. 

, 
t t.Y1 

1(.1' 
) ) 

(: illJ 
K 

., 

'if'" 
1iI-'. .
.' • t t: r 

t' (.3 35) 

I To a;\: HI_~I·.1f!e. 11') !lJ:,l:c.:J.H.:Ai1';11~:!"-T vllpl':l(·.~'WT(;Ij 
4'I)PM~'jKt;1 1"::1.2·11 :+tnT (.1,''1311 :,".1.1 II I)2T ",II) J.!l;I.l:·:rlPI~'F 
L.1."'la!{.l rl..ne:lknnnf~Jbt1l1. IIn.'"r·1·~Mt;' HA'-I ;fTC)'T(Tel~t" 1:1.;.,.... 

••·T2'lOd,1c-.lIlHI H ~::.;If' jl31,l.If:::.l !It 'IW!'(": 3H.l'£C!liI.i1, loU. K3K 

!I(,).lBi!C:rOW (IT HI;.',·:) 'lq}ht.lrl ;+:,·::-r";n -Ia ICH71.';::t!'lJ.1( :" 

oll'ilo1T )1"Pl.'''-' K nr.-no. C.tl~jEJa.3!-t.'1::"t1o. Pill'" 1t'."I>l!:'"TC;J 

hali }(.... (f.I 
"¥I' B Hil'w.U:: pjb.!~·l.l In.lI·.fli!~ )'"!lO:ol',):.1~ IId:P,,3hi..l. ~TII 

B(l)\l');+<:HO. H3:lPU!II.Cp. cl'.II! 11:1'1>1.1,) r,16oni ,1:,r,': 1;.;1£::<::" 
(.UHrraT':.· .1C· YCT;o';"!("I!I'!{ ~:ll<I.ill.a >1:11I lI·ql'.1!1ll' a,,:;, 

!l-:-pe:1 "i1I'Mt:"III'iIlI('1tI II XO:II: .:lurr-;;)J,lllI.H"!'IC "T' 
('i!nB~,(T. B:::.IXf,)]II:':·lj .~lt:.1!<·1;1 ()-l;I('.!e,'R~T\:1l I.Lt:! I. tDo>, 
-.iy.IY :t.111 ;':"'t rlo.anile .. ILl :):!) II.:H 13 }'J). [;(•.:":1 ~>l 
1(,:.') 

? 1'.., A;f' 113':;l::'.l!~I? 1I1'X(",\hllii ...t-iu:I(7 

(:3.2.31. tPOPMYllY TIo.'p,'''laf)l IU 3.2,-l) 11-11~ (1
Xr=-L 

!I To A(of" 11o.~t·.1 itt!. I'lbl ).'.1': !Ill], '1~loj:.t·1o:r 
(324) ...t>I'P"1~·.1Y ::It),lY''lct::M li'j n ~"J). !lOJ13;.a~1 

H"',=PU,,'I. 	 :?j I 
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K. 113:J..elJHe tie BOCCT2H8BJIHSaeTCR, nepeA patliJTOH 8bi
K.!JlOl tcHO (pe)!IOfM :ru>aHCIH!H). B Ha\l3.1C xpaHCHHl'! H3..lCJIKe 
.3B'BC,10MO Hc>npanIlO. Pa60T3 lf3'fHnaeT(,H cpa3}' JKC npH 

B031ntlOfQ9CHHII n(npeOHOCTlf n Heft, 6C3 {>T6opa n.rm pc· 

MOllTa. nblXO~1.HO" ~¢<peKT onpe.le.lHIC1'CH (3.24). Q>Op!l1yJ1Y 

}I,JlfI Ka¢ I!o.'IY4acM aHaJl0,~l'tHO (3.29) C Y'ICTOM Taro. 'JTO 

3.leCb BepOHTIlOCTL HClIpaBHOCTH Hl.lNIHll K 1It}'U1JIY pa60Tbl 

paSHa RCpOfiTtIOCnl 6e30T1H13t1oro xpaHCIlHfI P-x. p' Toraa, 
04eBH;~HO, 

K,x"":'P,,pP (t1-'). (:3.37) 

3T01' c.'1Y4aj, )JlIilRCTOl Q.lllHiM HJ HCMHOrOI.fHC.lelltihIX IIpH
Me-POR HCl1l0Cpe;;'CTSCHHON) A,miHH;jj·l coxpaIHI(,~{OCTH 113!l,€

..!UBI Ha Pe3},.'lbT3T rI'o paUOTl:>i. 
JlJIH npOBcplUi npOBC,leM .ll'B:l npC)l,C-'H.1l1hlX nepCXO,'l8. 

ion-O H tnr(""'/""J p , O'I€:BJ1.ll1l0, 4"£0 npH'HOM nhlXO.llHOH 3<P
$l'KT (3.23) nep(!H,:l.€T B (~',22) H_1H .B (:3.24) caOTBCTCTS€!'H

110 HeTPYllHO BHlleTb, 41'0 H qWpMy..1U (3.28) , (3,35) II€'

peXO;UfT B (3.26), (3.33) HJIH H (3.29) ''\:OOTfleTCTRetHHL 

OT!dCni!lf ClUe pa3, lITO B08cex q>opMy.'1ax OTCyTCTB)'lOT 

KO::l¢,¢mUHNlTbl A, B H C. ollpe.:teJ1H}()1lli'H~ aOCO.'llOTllhie :1I13

4E'HlfH 8blXO.1HOI'O 3$Q:>el:<T3 .. nOl<333TeJJeii 3<P<pCKTlIBHOCTH. 

Bbt80AbJ 

TaKI1M OflpB.10!lf, CYUlccTByeT no Kpaf!HCH MCpC ..lS3 

;'lOCT::lTO'lHO 06W.HX H np3KT11'lHh1X MeTona pac'lcTa }\""1" 
oO..laCTh npUMClleflJUI tCOTOPblX OXD3ThI8;}{'T lUlfPOKHH Kpyr 
H3j~c.rlHfI. Cyw.ecTByeT If lIaltO().rJee oouud'f MCTO;I. --- ycpe)l' 
H(>HHE' no TpaCKTopHHM, Hero MOJlIf¢nH:a I(JHI CTaTHCTH[H~' 
eRoe ~fO..'l.eJ1HpOB;HtHe. -npUMl'IH'IIHC KOT0I-HJX Orp:'1IHPICno 

TOJlbXO TPYIl,OCMKOCTbK> paCYCTOB. 3TO OJl)<lUlt'ICtlIIC ',.{Oit\CT, 

t(OlfC'lI10, eraTh cepb!.'3i1uLM I1PCilIFlTCTIH1CM .lJl)/ H/:;I 4 H('.'I ('II 10'1 

l(:><f' HJ/l.e..ntH, K KOTOPblM .J.pynlc MCrO,!lLl IICllPHMCHII-"lhT. 

B T3 KHX C.'YQ3jfX, no- BlI':U-l MOMY, -c.'le::'YCT ClUf.:tK n TI;. TO'! 
HO('To p:H:yeTa llyTe~t cOKpalUelH151 'H1C~la ytuHhrBaC-"lhiX CO

eTOm!;IH., npH 'HOM 'I3Ilf'JIBC npw6....1JLiRaeT('H K BHity J. 
(}/J,lfaKO /10 Tex nap. 1I0K2 'IHCJIO T3KHX COCTOIutilfi UO_lblllC 

.;~ByX. pe,ly.'1bT3T 6Y':H'T O(,T;)n8ThC)1 60.'1ce TO'lJn.M, 'lCM 

pe3y.1b-raT K.'JaCCHqf;'CKo-fO paC'leT3. 

,llpyroH S3JKBblH l~hlB();1. CO('TOHT B 'l'OM, 4TO o6m,eu3
neCTHble nepoHTnocTllblC oncpanuHlblc nil HBJHllOTCH1laCT

IlblMlI c.'1ytlaflMH K=xf•. .n~1.R Han60.1ce pacnpocTpailellHt>lX 

H3;1e.!HtH Bl1Jl,3 1 K:t¢ nepcxo:1}I'f n Kol:'. pe)l{c B K", .<'11«' 

pe~e- lJ P(t> 
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rnaBa 4 

06UJ,IIfE BOnpOCbl I-1CnblT AHI-1It1 HA HA,ll.E>KHOCTb 

B 3aBHCHMOCTH OT rnOCTaHOBKH 3aAa4H HonbITaHHH nOA

pa3AeJIHJOTC>I Ha OnpeAeJIliTeJIblIble H lKOIITPOJIbHblC, 

Onpe(JCJlUTeJlbHblMU 'npliHHTo Ha3blBaTb TaKHe HCrlbITa

HUH, ueJlb KOTOPbIX - I'lCCJIeAOBaHHe, nOJ1YLleHHe MaKCH

MaJlbHOM HH<p0pMaUHH 06 H3AeJIHH, npe:tKAC Bccro 0 ero 

nOKa3aTeJIHX HaAe:tKHOCTH H «cJla6blX MeCTax» . .llJIH nOKa

3aTCJICH Hco6xo.llHMa HaHclY'HuaH T04e4HaH oueHKa R 
()I{CJIaTCJlbHO HeCMeIl~eHHa>I, COCTOHTellbH8H Il 3tP(PCKTlIB

HaR). TOlfHOCTb pe3YJIbTaTa xapaKTepH3ycTCH .llOOepHTe~h
IIblMH rpaHHuaMHf!:.., R, a AOCTOBCPHOCTb - J1.0BCpHTeJIhIIOfi 

oepoHTHoCTblO 1'. TaK 'ITO BhInOJIIIHJOTC.H COOTHOUleHHH 

P{~ R~R}=y, (4.1 ) 
l1JII1 

P{R~R} y.. P{B R} y,. 2) 

/(OH.TPOJlbHtJlMU Ha3blBaJOTCH TaKHC HCHhlTallllH, u.eJIh 

KOTOPblX - 'npOBepKa COOTBCTCTBHH H3AeJIHH 3a.llaUHhiM Tpe

oonaHliHM. 3TH HCnhlTaHHR :~aKal-J'IHBaJOTCH peIlleHHeM 

o ,npnCMKC JIH60 3a6paKOBamm (opaKOIJ!Ke) H3ACJl1Ul. OIiH 

6a3HpYJOTC>I Ha TOM YlJIH HIIOM pCUl<lJOlUeM Ilp3BHJIC, TOtt

HOCTb KOToporo 33)laen':H IIpl-leM04HhIM Ro II 6paKO'BO'IHblM 

R1 ypOBIHlMI! 3<l)l3I1HOro 'nOKa3<ITCJIR R, a ,ll,OCTOBepnOCTh 

onpeAc.TJS!cTCS! lHlcKaMH nOCTaBUU1Ka a H .fIOTpe6HTeJI51 fl. 
OlfCllH)UIO, 'lTO TepMHHbI npHCMKa H 6paKOBKa 03H3'IalOT 

JIHlIlh BblBO,ll, 0 COOTBCTCTBHII HJIH IICCOOTBeTCTBllll H3,ll,eJ1H51 

Tpc60138HHHM no HaAC)I{HOC1'H, IIO He Bbl'BO}l. 0 ero npHI'OA

HOCTH HJIl! ncnpHrOi'UloCTH l'1006uIC, 

HeCl'.IOTpH Ha npH!It~l-!mlaJ'JbHhIC p<l3JIJf'Hm B 1I0CTallOBKe 

3aZl.3411 TlpU KOHTpOJlblibIX 11 onpeACJIHTCJlblIhlX HCIIblT:1HIHIX. 

H3 npaKTMKC {)HH BIIOJIHC COBMCCTlfMhI, T. C, no OAllon H TOM 

)l{e CTaTMCTHKC 06 OT:Ka3aX MO:tKHO PCIlIHTh aGe 3ana t lH, 

npHMeHI!B JIHlUb pa3HyJO o6paGoTKY Jl.aHllbIX. B § 4.3 npeA

.10)KeH MCTO,J. KOIJTPOJIH C n()MOIl~blO AOBCpHTeJlbHblX rpa

HHI(, KOTOPblii: B 6 )JIblUHHCTBe CJIY4aeB 06XOAHTCH AanHblMH 

OIlpeJl.CJIHTCJIbHbJX I1cnbITam1I1 Ii lie Tpe6yeT .'lPyroi'-i 06
paooTKH, 

Y)I{C rOBopIUIOCh, "ITO paCCMaTpHBaCMbIC MeTOJ1,bl pa3pa

60TaHbl tVIS! CJIY4aeB, KOf)~a IIOKa3aTeJIH HaJ1,C)KIIOCTH R 
npe,ll,CTa8JIHIOT C060H ¢yHKlI.IIJO MlIorHX IlepeMCHHhlX Bt : 

R=R ({It. 82, .. '. 0;, .. _, en). (4.3) 
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OtJeBH.ll.HO, 'lTO STH MeTO.ll.bI MO}!{HO paCfOpOCTpaHHTb H H3 

£pYHKUHU O.ll.HOH nepeMeHHOH. O.ll.HaKO .ll.JHI nOCJle.ll.HUX cy

lll.eCTBYCT ueJlblH p5l.ll. 60Jlce y,LI.06HlxX H CTporHX MeTO.ll.OB 

(3a HCKJllOlJCHHeM KOHTPOJl51 no ,lI.OBepHTeJlbHblM rpaHliuaM), 

H HeT npUtJHH OT HHX OTKa3b1BaTbC51. f10HCKH HOBblX nYTeH 

8KTyaJlhHhI npe}!{.ll.c Bcero npH AByX H 60Jlee nepeMeHHhIX. 

Ha ,npaKTHKe STO 6h1BaeT B CJlC,lI.ylOll~HX CJlYlia51X: 

a) KorAa Ha H3,l1.eJlHC 3aAaH KOM,I1J1CKCHbIH nOKa3aTeJlh, 

o606malOmHH pa3J1H'lHhIC CBOHCTBa H3.ll.eJlH51, npHtleM xa

paKTepHCTHKlI '3THX cBotkTB O'npeJl.eJl51IOTC5I OT.ll.CJlhHO. 

MepOM 5lB.'IHCTCH KOS(pqJHIUleHT rOTOBHOCTH Kr , IHPOBCPHC

MblH C nOMOmhlO K3A1 no ,lI.aHHblM 0 oe30TKa3HOCTIf H pC

MOHTOnpBrO,ll.HOCTB (T If Til); 
KOr;1.a npuMcHHCTCH P3M (nc3aBlfcHMo 01' BH,lI.a no

Ka3aTe.'lH) . 

Bo BCCX T3KlfX CJlY'laHX B xO,ll.e HCIIhlTamil1 IIa6HpaeTC51 

(:T3THCTHKa, IIc06xo)1HMaH Jl.Jl51 IIOJlY'IeHH51 oueliOK 

B ,lI.aJlhll,CHWCM n pe,ll.IIOJl araeTCH, eCJIll IICT CnCUH3JI hI! hlX 

orOBopOK, 'lTO R B03paCTaCT C YBCJlHlJemlCM H3Jl.C}!{IIOCTH, 

CJIc.nOBaTCJlbHO, Ro>RI. 

KOH.TPOAb no OiJH.OMY yp00H10 Rl, ,lI.OBOJlhHO 'laCTO npH

MellHeMbIH Ha 'f1paKTHKc, lIa HallI B3rJ}H)~. IIC 3acJlY}!{H'BaCT 

CnCUHaJlbIlOl'O paccMCHpCHH51 no CJIC)1YIOU1HM HpH'IllHaM. 

3TOT BapHallT IKOHTPOJl51 MO}!{110 paccMaTpHBaTh KaK lJaCT

IIblH cJlY'laii KOHTPOJIH no AByM ypOBHHM C Toil OC06CHlIO

CTblO, 'ITO H-CnI>lTaTeJlH3aKpblBaIOT rJla3a na npHeMOtJHblH 

ypOBeIIb H PHCK HOCTaBllV!Ka. 06bCKTHBHO Bcer,ll.3 cymecT

BYCT TaKoii ypOBeHb Ha)1C.lKI!OCTH Ro, lIH}!{e KOToporo npH

CMKa He rapaHTHpyeTC51, H He3HalIHe cro (TOlinee, IlC.lKeJla

HHe 3IlaTh) He MO}!{CT. ecTCCTBCHHO, npHHCCTH KaKYIO-JlH60 

nO.'lb3Y. 0)1H3KO BpC.ll. OHO ·npHHOCHT: TOT BblHrpbl!U B 061,C

MC HC'HbIT3HHH, pa)l,ii KOToporo 06b1'lHO H npHMeHHeTC51 9TOT 

'l3apHaHT KOHTPOJlH, JIOJIY'lJaeTC51 npOCTO 3a C'leT 3Ha'lHTCJlh

Horo (;:I.O )1.eCHTKOB p(3) yIH~JllI'JCIIH>I Ro. ECJIH y}!{ nOCT3B

IlUIKCOrJl3CH.!IC51 nOHTH Ha COKpallleHHC 06bCMa HcnbITaHHH 

3a C'ICT YBCJlH'leHHH Ro. TO n.'laJIHpOBaJllle no )].ByM ypOB

IIHM TI03BOJlHT STO c.neJlaTh C03UaT€.'lbHO, 6e3 rpy6blx npo

PIeTOB. 

4.1. Onpe,qemHeJ1bHble HcnblTaHHSI 

TO'le'lHa$l oueHKa. f1onY'leHHC HOOMemeHHblX rolie'IHblX 

011eHOK Ha H'C·nblTaHHHXCJ10}!{HbIX H3Jl.eJlHH HBJI$leT(;$l TPY)1

fiOH np06J1CMOH. OIleHKH ;noKa3aTeJIdi HanC}!{HOCTH (KpoMe 
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npOCTCHUlHX T, Ta , I.. H /-1) O'ICHb 'laCTO CMell~eHbl. 31'0 xa

paKTepHO AJI5I l(3'M H P3M, 'r)1e ,lI.Jl5I ·nOJIY'leHHH oueHOK 

HCnOJlb3YIOTCH IICJlHHeHHblecpYHKUHH BH)1a (4.3). HaH60Jlce 

pacnpOCTpaHeIlHOH TotJetJHOH OUCHKOl! )1J151 R 5IBJIHeTCH 
npHMaH nO,ll.CTaHOBKa: 

~ R R (6;, at, ...,On), (4..1-) 
rAe 0;, i=l, ..., n TOlle'IHbIC OUCHKH )].Jl5I n3paMeTpoB, 

BX0)151mHX B CPOPMYJlY nOKa3aTeJBI 1<.. TaKa51 oueHKa, otJe

BH)].HO, CMCIUeJI3. B TO }!{C BPCM5I HHKaKHX )1PyrHx CTIOC060B 

Bbll.JHCJleHH5I oueHOK )1n51 TaKHX CPYIIKUHH He npe.Ll.JlO.IKeHO 

IIH AJiH o6mero, IIH )].a}!{c AJI>I 'laCTHbIX, HO CKOJJbKO-IUi6Y;1.b 
pacnpOCTpaHeHHblX CJlY'IaeB. 

Bonpoc 0 BeJlH'lHHC CMelllCHH>I OUCHKH (4.4) ~JOKa llC

cnCAOBaH MaJlO. OT}leJ1hHble Bbl'IHCJlCHHH nOKa:lbmaIOT, lITO 

0110 MO}!{CT 6hITb CYlI{CCTBeHHhIM. 

Ha npaKTHKe CMCU[eHHeM lJall(e Bcero npcfle6pcralOT. 

TeM 6oJlee, 'ITO caMaH OTBCTCTBeHIlaH 3aAa'la - 'KOIlTpO.'lb 

COOTBeTCT'BHH 3a,ll.aHHbIM Tpe60BaHH5IM BIIOJlHe MO.IKCT 

pewaTbCH H CO CMCllleHHblMH OueJlKaMH (§ 4.2-4.4). O),l,Ha

KO BeJlH'lHHa CMemeHHH MO.IKCT 6hlTb onpe)1CJleHa, XOTH H 

rrpH6J1H}!{CHHO. O,ll.HII H3 cnoco608 cc onpe.neJleHHH OCHOBan 

I1a J1HHeapH3aI~HH CPYHKIUHI R (01). ECJIH oqeH'KH llapaMCT

pOR Oi I1e33BHCHMbI, TO HCCMCU(eHHYIO O!I.eHKY ¢YIIKIlHH 
MO/KIJO BhI'lHCJlHTh DO ¢OpMyJlC 

R=R ,6. .... ,a ) I '\i i)'R I ~ 
n I..J ')Bi~ 6.D 16;/, 

,=1 ' 
rne D l!1tl- .ll.HcnepCHSI OueHl<H i-ro napaMeTpa. 

OCHOBHblM npe'llHTCTBHeM ,lI.JI51 IlpIfMeHCHH51 l4.V) 51BJIH


eTCH rpOM03Jl.,KOCTb BTOPhIX npOH3BO,ll.HblX H OTCIO)1.a 


60JlhWaH TPY,lI.OCMKOCTb HXBbltJHcnClIHH. f1PH aaBHCHMhlX 

0, HJIH npl! HCnOJlb30BaHHH noc.'le.nYJOIUHX l.JJleliOB pa3JIO/KC

HIHI cpapMyJ13 CTaHOBHTCH emc CJIO.lKllee [4]. 
JlpyroH cnoca6 nOJIY'ICflHH HeCMCII~CHflbIX oueHOK Tpe

6yeT npHMeHeHHH 3BM, OB orlHcaH ,lI.aJlee (c. 128). 
OueHKa AOBepHTeJlbHblX rpaHHU. PaocMoT'pHM nOCTpoe

HHe TaK Ha3hlBaeMOH nOBCpHTeJlbHOH 06JIaCTH B Koop~HHa
Tax R, R [4]. 

!\.a/K)].oMY i-MY 3HatJeHHlO HCTHHHoro nOKa3aTeJlH Rj HpH 

)l.aHHOM 06beMe HcnbITaHHH cooTBeTcTByeT HeKoTopaH 

CPYHKIWH pac.npCAeJIeHHH Pj [R] BhI60pO'lHOIO 3H3lfCHHH 

(OUCHKH) R. KBaHTHJlH ::nOH cj.'YHKIU!H - ,) H C BCY iIl 1
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POHTHOCTHMH 1-1'1 H 1'2 Ha A 

HeCeHbI Ha rpa(j>HK pHC. 4.1 B R 

KalJeCTBe 0p,lI.HHaT .LVI51 He-


CKOJIbKliX 3Haqelll1l1 R j . 3TH R* 

KBaHTliJIIi 06p33YIOT ,lI.ac KpH-


Bble LI H L 2 , KOTOpble OrpaHH


<lIfaalOT ,lI.OaepHTeJ1bHYlO 06
J13CTb (j)(R). 


,llonycTHM Tencpb, 'HO H3 


IrcnblTaHH51X nOJIY'lCHO 3Ha'IC
 I? 
HHC nOKa3aTeJI5I R*. 4T06bl 

onpCJlcJIHTb, K3KHMII MO

rYT 6bITb npH :iTOM HCTHHHhle 31la4eHHH ;n.oKa33TCJIH, CJIC.il,Y

CT npO'BeCTH ropH30HTaJlhHYlO npHMYlO Ha YPOBHC R.* H 

Hal!TH a6cLlHCCbI T04eK R I! R cc rrepeCeqCHHH C KpHBbIMH 

L1 H Bce 3Ha'leHHH~R 3a npeneJlaMH ,lI.OBepHTeJlhIlOH 

06JIaCTH MaJIOBepOHTHbl, 3H34HT, HCXO,ll.Y HCTIblTaHHH R* 
C onpe,1,CJlCHHOH BepOHTHOCTblO He ,npOTHBope'laT TOJIbKO Tt" 

3Ha4eHHH R, KOTopble Jle)KaT Me)K.LlY R H R. TOlJHee, 

P{R<R} 'L, P{R;;;-"~}~"(2' (4.6) 

TaKHM oopa30M, R H R HBm.lOTCfI rpaHHI~aMH ,lI.OBCPH

TCJlblIOJ"O HllTCpnaJla JJ;JlH R CBCPOHTHOCTflMH 1'z H 1'1 COOT
aeTCTBCllllO. 

floc-rpoeHHe 1~cJlccoo6pa3HO Ha4HH3Tb C TOl)KH R.~R.*. 
TOqKH Rj CJlC,lI.yeT Bw6HpaTb cnpaBa H CJIena OT 

Bee C T3KHM paCQCTOM, tIT06bI nOCTpOHTb IIJlaBHble KpHBble 

L, H iL2 no KpaHHciI Mepe ,lI.0 HX nepCCC'ICHHH C npHMOH. 

R=R*. 
O,ll.HaKO (j>YHKllHlI MHorHX nepcMelIHhlx HMelOT TY oco

6eHHocTb, 'ITO O,ll.HOMY 3Ha'IellHfO IR cooTBeTcTBycT HeKOTO

poe MHO.>KeCTBO B03MO)KHhIX Ha6opon O;j, C KOTOPbIMH CBH

3all0 MHO.>KeCTIlO pa3Jll1'IHblX (j>YHKlI,nH pacnpe.ueJlCHHH 

F j [R]. D03TOMY, cTporo rOBopH, ,lI.JIH TCX 3Ha'ICHHH R. j , no 

KOTOPhlM CTP051TC5I LI 11 L 2 , lIYJKHO pacCMOTpeTl, B03MO)f{

HblC KOM6l1lIallHH llapaMcTpoB eij H Ha rpa(j>I1K HaHeCTH 

KpaHHHc 3HaQCHHH KBaUTlIJIeH max Y
fT 

• II min Y/(l-lt)' for.ua 

paBellcTBa (4.6) CT3HOBflTC5I HepaBeHCTSaMI1: 

P {R ~2. "( .. P {R;;;-"!if "(2' (4.7) 

B TaKOM BH,lI.e ,lI.aHHhlH MeTO,ll. onHcaH B [12]. 
f1paKTH4ecKH B 60JIblllHHCTBC CJIY'laeB 3TO 03HalJaeT, 

lITO n.ns:J l(;l').k"'n()r() n~n~MP'T'n.:::l U"''':oUUA u«U'T"U Uf').UV'".:n'flr.o.o 
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PH('. 4.1 

ero 3HaQCHHC ai, npH KOTOPOM pa3HOCTb KBaHTHJICH MaKCH

MaJlbHa, rrplFleM Ka)K,lI.blH n3paMeTp BJlHHeT He3aBHCHMO OT 

)J.pyrHX. KaK IIpaBllJlO, ynOM51HYTaH pa3HOCTb MOHOTOHH3 

no KaJK,LlOMY rrapaMeTpy, n03TOMY ee M3KCHMYM ,lI.OCTHraCT

£51 npH KpaHHeM 3Ha'lCHIH! napaMeTpa. 

O,ll.HaKO Kpaihmc 3Ha4eHHH Oi MorYT 6bITb cOBcplUelll1O 

nel'e3JlbHhlMH, HarrpllMep T;= <Xl, Tni= <Xl H T. ,lI.., HCCMOTPH 

lIa TO, 'ITO rrpH 3TOM B cOBoKynHocTll OHl! ,lI.OJ1)KHbl o6ecrre

411BaTb Bhl6paHHOC 3HatJClme R j • fl03TOMY 06JlaCTb ncpe

.6opa Ka)K,lI.Oro I:l;j lI,eJICC006pa3HO OrpaHI1'IHTb O,ll.HOCTOPOH

HHM ,LlOBCpHTCJlbHbIM HHTCpnaJlOM C BbICOKOII ,lI.OSepHTeJlb-

HOH BepOHTHOCTblO T. C. 1l0JlO)KHTb 8;=0, HJlH 0, Oi, 
r,ll.e 0, H ,lI.OBCpHTe."bHbIC rpaUlllI,bl ,lI..1H -napaMeTpa Oi, 
(mpe,ll.eJleHHble no CTaTlICTHKe llCIl blTaUIi H.. 3TH rpaHIIL~bl 
B COBoKynHoCTIi 06pa3YlOT ,lI.OBCpHTeJlbIlYfO OOmJCTb ,lI.JlH 

napaMCTpOB (t) (0). DPH TaKOM nocrpoeHlIH oO.1aCTlI (t) (R) 
,lI.OBCPIITCJlbHbie nepOHTIIOCTH 1'1 II 1'2 rpallHU R H R CTaHO

BHTC51 YCJlOflllbIMH. npH YCJlOBHH, lITO Ilce I:l,Cu) (0), i 
1, ... , n. BepoHTHoCTb BbmOJlHeHlUI TaKoro YCJlOBH5I npH 

He33BHCHMbiX 0, paBHa np0I13BC,lI.CHI110 ,lI.OnCpHTeJlbllbiX 

nepOHTHOCTeii Si rpaHHlI, 0, (HJlH ~), i 1, ... , n, T. e. 
n 

s= IT £i. DOCKOJlhKY BepOl1THOCTb o.uUOSpeMeHIWrO Db1I10Jl
i 

HeHHH ,lI.BYX Co6blTHH He 60Jlbllle Bep051THOCTIl 011060ro H3 

HHX, MOJKHO 3allHC a Th 

P {R ~;;;R} {R ~ R; 0; E ill (6), i c-= 1, ,." n} = 

P{O;Ew(O),i=l..,.,n}P{R R i=I .....n} ~Yl-
(4.8) 

AHaJlOrH'IHO 

P{R R}~~Y2' 

Ih06bl coxpaHHTb Tpe6yeMblc 3HaqeHIHI ,lI.013eplfTc.1bHblX 

Bepml.THOCTCH ~1'1 H £1'2, peKOMeH,lI.yercH 1'1 H 1'2 Bbl6HpaTb 

lIeCKOJlbKO Bblwe HX, a 'Si llpHHHMaTb paBHbIMH 0,999 H 

~hllue - B 3aSHCHMOCTH OT 'lHCJla llapaMcTpoB O. OqeBH.uHo, 

MeJK,lI.Y 1'1. 1'2 H £i cymccTByeT OnTHMaJIhllOe COOTlIOWeHUe, 
110 3TOT Bonpoc MaJIO HCCJle,ll.OBaH"'), 

*) B TaKOM BHJl.e Jl.aHHblii MCTO.L\ 6b1J1 npeJl.JlOiKeH 11. 11. AHJl.peeBblM 
B 1966 r. 
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Slit/I .1I1t1V'HtHl ntl,llIlHf.'mpul 
fly', 61.1• ... NICRl!'<m'IIMUfuX 

'IWITPIIHHO' 3fltttH'HUf!H.l 

Bblilopxtt ovepellHlu() CIf!lvuiiHO;?O 
IIl/CIfU 

BbI'Il/C/felfue k-u Pl!'dlf(1:Joqutj 
oqeHKll i-zo I1dPOl'femptt '<fir 

npOlf.'pKtt KO/fUW?Cm#a 
nflpUI'1f!mpolJ i ~ n 

Bbl'lUClfeHUf.' k-u pel1/fl/3Ul/l/U 
oqeHKu noKO~Oml!/1J11 H6t1eA«:HUCff/U 

""/f!/fUR

Rj" H(;'p" 62}1r ••.• ,t}k) 

fTpo6f!pII"tt /(olfuvf!cmlu pt!olfUJuquu ~ 
k .(, If 

fTocmpoeHue IIUpuOqUOHHllzll P"Du 
"HU'IeHl/U -t." 

Onpe"ell~1! KloHmU/feU!I./(f-r,J. 
.!IJh 

1 .... 
Bbl"uclfeNue H/JJI( ['!ik}.:it Hi" 

OcmtfHul, ni'<lum~ peJ~1'IMP 

B PH,nC CJIY1laell MOMHO 

-< 

fTepnoq K C/1i!!q!lI(Jlf{l!I'1!1 
nupfll'1empy i it-I 

-c I fTept!'xoiJ /( ClfeO!I'Olf{eu 
pl!fl/fl/.JQt.(l/f.l k - '" .. 1 

PJlC. 4.2 

t 

cpa3y YKa3aTb, B KaKOM Ha

npaBJIeHHH HYMHO MCHHTb napaMCTpbl I1pH qnlKcHpoBaHHOM 

Rj, 'H05bl pa3HOCTb KFlaHTHJIci1 6bIJIa MaKCHMaJIhHofL TaK. 

eCJIH B CHCTeMe HMelOTCH PC3CpBHpOBaHHble H Hepe3cpBHpO

BaHHhIe YCTpoifcTsa, TO HYMHO YBeJIH'-IHSaTb HHTeHCHBBOCTh 

OTKa30B nOCJIeJl.HHX. B pe3epBHpOBaHHhlX rpynrrax C BOC

CTaHOBJIeHHeM CJIc,nyeT YBCJIH'-IHBaTb BOeM5'I BOCCT3HOJUTP
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AmI. IlpH nOCJIe/l.OsaTeJIbHOM COe.ll.HHCHHH YCTpoikTU C pa3

HOH Hapa50TKOH HyMHo YBeJIHqHUaTb HHTCHCHBHOCTb OTKa

30B YCTPOHCTB C MeHbllleH Hapa60TKoH. 

¢yrUi:U,UR paCnpeaCACHUR F[RJ 'IaCTO 6Jlli3Ka K 
Ma.TJbHOii (npH 60JIbllloA c-raTHCTHKe 3ase.ll.OMO 6JIH3Ka 

EC.TJH H 3Jl.eCb npHMellHTb JIImeapH3aUHJO [4], TO MOMHO 

llPH6JIHMCHHO llaHTH .ll.HCliepCHlO 

D IRJ: 

D [RJ IJ (~~i 10-" i=I .... 
D [~J. (4.9) 

IJOC.i1C 3TOI'O TOIIKI1 KpHBbIX H L2 onpeJl.eJI5110TC51 KaK 

KHaHHi.rlH HOpMaJILHOrO pacnpCJ~CJICHlnL Hall60JIblllaH pa:3

HOCTb KBallTlfJICH COOTBeTCTUYCT M3KCHM3JIbilOH .ll.HCnepCllH. 

3na'-lllTeJlbHO CTPO)KC BTOpoii cnoco6 IIOCTPOCHI-I}I (PYHK

HilI! CTaTHCTWleCKoe MO,nCJIHpOBaIlHC lIpouecca lfCnblTa

Hllii Ha 3BM. no Bbl6paHfloii Jl.JIH .ll.:HlIlOii TOllKH 'R.i COOo

:KYlllIOCTH napaMcTpOB 0;.1 C T10MOUlblO J~<IT'IHKa CJIY'IaIlHbIX 

llHCCJl 0 Ka)K.ll.OH peaJIIf3aUHI1 MO.ll.CJlHpyeTcH cOIloKynllocTb 

()llCHOK QUI<, 82 jl< • ••• , ffnih (k HuneKc pCaJllnal~I1I1). fLaT
lll1K /l.JIH K<lM.ll.OrO napaMcTpa .ll.OJI)KeH MO)l,eJIHpOIWTb pac

npe/l.CJICHHC ero ollellKH B COOTBCTCTBHH C llJI<lHOM HCnblTa

lIlii1. npliIlHTblM JUIH .ll.aHHoro napaMcTpa (H3UpHMCp • .ll.JIH 

Hapa60TKif !HI OTK33 x2-pacnpC)~eJICH,I!C). flo ::lToli 

COBOKYIlllOCTI! 13bI4HCJIHeTCH Ic-YI peaJI1I3alUIH OnClIl{1I Rjll. 
nOCJIC 1'01'0 K<lK BbltlHCJ1CHO HY)KHOC KOJ1H'ICCTBO pCaJl1l3a

lUIH N. Bce OHH paCIIOJIaralOTCH B FwpHalUIOHlIhIii pall 

II nOpHJl.Ke B03pacTa1lHH. Kn311THJIh CPYIIKl{llH pacnpCJI.CJIC

H1Hl C SCP05'lTHOCTLIO 1--"0'1 onpCJI.C.i1HeTCH KaK 3H3QCIHIC 

Rilt C HOMCPOM k= N (1 "0'1), KBaHTlIJIb C nepOHTHOCTblO 

"0'2 - K3K Rih C 1l0MCPOM k=-NY2. CXCMa aJIrOplITM3 THKoro 

MO.ll.eJIlIpOS3HHH H300pa:rKell1.l H3 pHC. 4.2. 
ECJIH ycpeJI.H1iTb BCC peaJIH3aUHH RI<, OTHOCHIlU1eCH 

K cOBoKynHoCTH OIl,enOK 0* h 8*2, ... , 8* n, nOJIY1lcHHOH Ha 

lICnbITaHHHX, TO pe3YJIbTaT 6Y/l.CT HeCMCllI.eHHOI1 T04ClIHOii 

oueUKOH R.* nOKa3aTeJI5I R. 9TO Ii CCTb ynoMHHanWHiicH 

paHee BTOPOH cnoco6 nOJIyqeHHH nCCMCluellHblX OUCHOK. 

)lJJH "noH I~CJIH npC.ll.Ha3HaQCH IlOCJIe.ll.IIHH 6JIOK aJIrOpHTMa 

na pHC. 4.2. 

npHMep 4.1. 
COCTO}Ull.ero H3 
nOJlb3yeTcH J{3K 

HCllblT3H O}UIH 06p33eu, flOCCT3H3BJ1HB3eMOro 1I3,!1.eJ1HH, 

.a;BYX O.a;HH3KOBhIX YCTPOHCTB, O!).HO H3 'KOTOPblX He
H3rPY>KCHHbu1: pC3CpB C IlOJlHblM KOHTpOJleM Ii lIIl,e
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aJlbHblM rrepeKJlIOqeHHeM. PaClTpe.Ll.eJle• f. 
Hill! Hapa60TKH Me)!{)lY OTKa3aMH II ,'{ 

SPCMCIIH BOCCTaIlOB.1eIlHR ITOKa3aTe.11.,- 1600 
Hble. 6 HaqaJle Ka.>K.Ll.OI'O HHTCpBaJlU 

6c30T~a3HoH pa60Tbi HcnpaBHbl 06a 1400 
YCTpOHcTlla (T. c. nocJle Ka)K,'lOrO OT

Ka3l'l H3,neJlHe BOCCTaHaB:lHlJaeTCH nOk 1200 
HOCTblO). npllMCItHeTCR P3M. T. e. ITO 
cYMMapHoil CTaTHCTHKC 06 OTKa:lax II 

BOCCTaHOBJlelllll!X 060HX YCTpoilcTB 011

PC)l.C.1R10TCR OI~CItKH nap3MeTpoB HX Ita

;'lC.iKHOCTH i: II -;:;:, 1I0C.1C 'fero )l..111 113

,nemJ!1 II uenOM Bl,jqHcn51eTC51 OU(,lIK<l T 600 
no ¢opMy.1e (CM. [10], a TaKliH' (6.3» 

'i ( ;;:+ 3 }.)/2}:>. (4.10) 'tOO 600 800 1000 1200 T'f 
B xO.!le HCrrblT3ltHH 33¢HKcHpoBaHbl Ha- ' 

pa60TKa H3.!lemfR t,,=2070 tJ, cyMMap- PIle. 4.:3 
ItOC (no yCTpoikTBa M) qHCJlO OT

K<l301! II CyMMapHoe BpeMH HOC
CTaIiOll.'leIlHH 107 'I. Tp('6YCTC51 O[1pc.ucmn b TOtJe4HYlO OUCHKY H }'lOBCPH

TC.1Ll!I,f11 HlITCpBa,1 /1.,1S1 Jl3pa60TKH na OTKa3. 
HcnoJ1l,:,YCM lIopMa.1LHoc npHOJllI'hCHHC. 2IHcIWPCHfO D [T] UbI'IHC

JIIiM MCTO)tOM nIllICapH3<lUHlI. rJpll n3HHblX JlcnblT3111HIX ,nJlH onCHKH 
H3,1.enHH 6b1J1 pcamnoDaH ,nJlaH [I, B, (H], 'ITO -,\,151 OuellK14 il1apaMCTpOB 

A Il J.L 03Ha~aCT nJ1ll!!hl [2, B, In J H [2, B, r] COOTBCTCTIlCHIIO. rIo-

CKOJlbKY npH ,naHHbIX 1l.1al!aX D[;'.1=c,t../2t" II Dlfil=J.L2/(r",,2), IlpHMC

!15tH (4,9), 'nOJlY'IaeM 
D[f] (3f.+2fl)2/8t..5(,,+J.L'/4A'(r 2), (411 ) 

T('lICPb l!('06XO;\lIMO HaiiTll 1I3I1XYJ\lllH(' 311a4('Hl!51 J: H J.L, MaKCliMII

311p\lolilHe JlH(,lICPCHIO, a 3H34HT, H pa31l0CTh .KuallTlIlIci!. 
llpH K<I>K)l.O~1 qlllKCHpollaHlloM 3Ha'lCIIHH T Jc H J.L CBH3al1!~ COOTHO

IlJCIIH(,M (4,10) Il YMeHbWaIOTC51 HliH YBClIWH!BBIOTCSI Oll.II0n[WMellllo. 

EC"~1l c nOMOllJ,LIO (4.10) Bhlpa:.mTb, lIanpHMcp. IL 'lepC3 Jc 11 T, TO MO)K

HO 3anllcaTb Y'IHThmaSl, 'ITO ). 

~ 1'.2 2,,21'; DD [TJ ~ ~?1-'-t-+ P. 
.-...-f\. H 

2P T" 
(4.12)

r 

OTCfOtl.B BllnilO. 4TO )lHCnepCIUI D[f] M3KClIMallblla IIpli MlIllIlM<lJlLI!LlX 

1. II 11. OJlpe),eJlllM 0Jl,1I0CTOPOHIIHC }l.OUeplITCJlhllble rpallHubl ,'lJlH HHX 

no ,:taHliLiM HCnL>iTallIlH C BepoSiTHoCTLIO 6=,·{),999: 
A,c=I,52·1O- 2 1/4, !A=,{),590 1/'1. T04c'lHbie ouellKH paBHu 

1'.=2,17· 10-2 I/'I;-!A*=0,843 1/'1; II M COOTBcTcTByeT T* cC' 960 4. 

nOCTpOHM rpaqJlIK, aHaJlOl'!l'lflhlli npIlHC",CIIIIOMY Ha pIIC. 4.1, lIa4HHa5! 
C TO'lKH R=T=96IJ 4 (pIiC. 4.3). Lho6b1 I'paHHUl,l nOBepWfeJIb!lOH 06
JlaCTH ncpeceK.1l!Cb C ropH30IlT<'lJ1hIlOH .IlUlllleH f~cT*=960 'I, nOTpc6o

BaJlOCbllecTH nOCTpOeJlHC rrpHMcpHO llO 600 4 B QAHy CTOPOllY Ii AO 
1500 'I B .npyrylO. 60 BCeYl'7TOYl }lHalla301lC T lIaMXYAll!HMH B03MO)!{Hbl

MH 3Ha'IeHHlIMH napaMeTpoli 6Nml J.L=O,590 H CB5!3aHllbie C fA COOTHO

lUellHCYl (4.10) 3Ha'lCllHll /, (T), Ecml HCnOJlb30BaTh l, TO !A (t) BbIXO

)lIfT 3a rpaHl!UY 1::.. 3TH 3Ha'leHIHI nO,ll,CTaBJl5IJlHCb B (4.11), H Ha rpa¢HK 
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HaHOCHJlHCb KBaHTH..1IH HOpMaJlbllOrO pacnpe.Ll.eJIeHHH 

Yi(l-1,) ~ T j + U I _ T, V D [Tllrj,~' Y/T. + U 1 • V DeT]T j -I~ 

npH "1"='\'2=,,0,90 I. Ilo.llY'IeHHhlC TaKHM 06pa30M rpaHIlUbi )J,OBepHTeJIh

Holi o6J1acTlI lllepeCeKaJlHCb <: npllMoii 1'=960 lJ npH T=740 H 145() '1. 
3TO H CCTb nOBepHTCJlbHhle rpaHHUbl )lJIll 1I0K<l3aTe.llll Ha)J,e)f{HOCTH 1'13" 

.ll.e.1HH C )lOBepHTCJlbHOil nepORTIIOCTblO YJ{i=YzO=0,9 Ka)K.Ll.a5l. 

Ilpyzue Mero8bl paC'leTa Jl.OBCPHTCJ1bHbIX I"paHHU pa3

pa6an>IBalOTCH Jl.JJH qaCTflblX CJlY4aeB. CpeJl.H HHX Hal:l60J1ee 

YJl.06CH MCTOJl. npHMOR nOJl.CT8HOBKH, KOrJl.a Jl.OaepHTCJ1bHaH 

rpaHHua Jl.nH nOKa38TenH R OnpeJl.eJ1HCTCH nYTeM nOJl.CTa

HOBKH B <P0PMYJ1Y R (e). e2, ... , On) Jl.OBepHTCJ1bHblX rpaHHU 

.l1.nH napaMCTpOB. H. B. fIaBJIOBY [14] YJl.anOCb Jl.OKa3aTh, 

'11'0 Jl.OCTOBepnOCTb rpaHHUbl R Jl.nH MHorHX pacnpOCTpa

HeHHbIX CTPYKTYP H nOKaaaTC.neR P (t), l(or H KfJ¢ npH 3TOM 

OCTaeTCH He XY}KC Jl.OCTOBCPHOCTH l!.OBepI1TeJ1bHblX rpaHHil 

.l1.nH n8paMeTpOB. nOCJ1e.L\OBaTeJJhHb1C CHCT'CMbl 6e3 floccTa 

HOBnCHHH C nOKa38TeneM P (t) XOPOUIO H3Y'le1!h1 P. C. Cy

.l1.aKOBhIM [15, 29] H HeKoTopbIMH Jl.pyrHMH HCCJ1CJl.OBaTC

J1HMH. 

nJIaHHpOSaHHe onpeJl.eJlHTeJIbHblX HcnblTaHHH. Onpe.ll.c

J1CHHC He06xo.l1.HMorO 06beMa HcnWT3HHH MO}KCT npoHaso

Jl.HTbCH HCX0.llH H3 )KeJlaCMOH TO<IHOCTH ou:eHKH. nOCKOJ1bKY 

TO'IHOCTh 3Jl.CCb Hhl6HpaeTcH «HOJleBbIM» clIoco60M, HeT 

CMbICJ1a npHMcHHTb H CTPOI'HC paCtteTbL [l03TOMY neo6xo

LUiMblH 06beM HClIhlTalll1R uencco06pa3Ho onpC)leJIHTh 

B npcJl.n0J10)KCHHH HOpMaJlbHOrO pacnpCJl.CJ1eHHH F[R] HC

XO.llH 113 Bw6paHHOH .llHCnepCHH OUCHKH H npHMCHHTh JlH

HeapH3aUHlO (4.12). ECJlH Bblpa}KCHHC (4.12) npHpaBHHTh 

Bbl6paHHoMY 3IIaQeHHI0 JJ:HcnepcHH D IR1, TO OHO npeBpa

THTCH B ypaBHcHHe ,llJlH onpC.ll.CJ1eHHH 06bCMa HcnWTaHHH, 

nOCROJ1bKY 06beM BXOJl.HT B Bblpa}KeHHe D [ad. B K84CCTBe 

nOKa3aTCJleii HCTHHHOH HaJl.e)KHOCTI1, KOTopble TO)Ke BXOJl.HT 

B 3TH Bblpa}KCHHH, He06xoJl.HMO npHBJIeKaTb pe3Y.l'IbT8Thl 

paC4eTOB, Jl.aHHbIC no H3Jl.eJ1HHM-aHaJ10raM H T. n. 

OJl.HaRD CJ1eJl.yeT OTMCTHTh, 'ITO 06beM onpeJl.CJ1HTeJlhHhIX 

HcnbITaHHH CJ10}KHbIX H3Jl.eJIHI1 <fame Bcero IIJ1aHHpYCTCH 

HCXOJl.H H3 R03MO}!(HOCTeH HcnhlTaTenbJlOH 6a3bI, CPOKOB 

pa3pa6oTKH H T. n., HO He H3 Tpc6yeMoH TO'IHOCTH. XapaK

TepHWM HBJIHCTCH COBMcmeHHe HcnblTaHHH Ha HaJl.C}KHOCTh 

C Jl.pyrHMH pa60T8MH, HcnblTaHHHMH HnH 3KCnJIyaTaUHcH. 

KOrJl.a nJIaHHpOBaHHe CBOJl.HTCH K MaKCHM8JlhHOMY HCnOJlb
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30BaHl1l0 HMelOIllJIXCJI B03MO:»HIOCTCil. B Kal.leCTBe npHMepa 

MO)KHO npHBeCTl~ oueHKY Ha.lle)KIIOCTH annap3Typbl onblT

HbiX 06pa3uOB ACY B nepHO.ll, KOr.lla Ha ::noil annap3TYpc 

ocyUl.eCTBJIHeTC5! OTJIa}:(Ka nporpaMMbI. 

4.2. KOHTponbHble I1CnblT6HI151. OAHocTyneH'-I6TbIH KOHTpom, 

C nOMOUJ,blO ou,eHO'-lHOrO HOPM6THB6 

PaCCMOTpHM HCllblTaHHH lIa lIa)lJ~)KHOCTb nma Oj1.HOCTY

neHl.IaTOrO KOHTPO.:1H, KorJ],a 061,CM HCnblTaHHH <pHKCHpYCT

CH 3apaHee. flpHMellHeMble B lIaCTOHlI(ee BpeMH H CTaDillHe 

y)Ke o5WenpHH5!TbIMH MeTOJ],bI TaKoro KOHTPOJ1H [5, 6] J],J15! 

IIpHHHTHH pellleHHH HCnOJIh3YlOT o!~eHOqllblH HopMaTHB, 3a

)laBaeMblH B 8HJ],e J],onycTHMoro 'IHCJIa OTKa30B, B03HHKIllHX 

3a BpeMH HcnblTaHHii. KpHTepnH npHeMKH <P0 PMYJ1HpyeTcH 

TaK: eCJIH 'IHC.:10 OTKa30B He npeBbICHJIO 3Toro ypOBIlH. 1'13

Jl.CJlHe npHHHMaeTCH, B npOTHBHOM CJly'we OHO 6paKyeTCH. 
t

TaKI1M cnoco60M MO)KHO npOBepHTb .:1HlIlb nH, 0J],H0311a lHO 

CBH3aHHble C '11iC.10M OTKa30B, T. C. T, f", P (t). Y'IeT TaKHX 

cpaKTopoB, KaK BpeMH BOCCTaHODJIeHH5!, 3aJLCp)KKa B 06Ha

PY)Keml.H OTK33a, xapaKTcp OTK33a (nOJlHblil HJIH '1aCTH'I

HblH) 11 T. n., 3.ueCb npHHUHnH3JIbHO neB03MO)Keli. Bo061ue 

npH KOHTpOJle nOK333TeJICH - ¢YIIKUHH MHorHX ncpeMeH

lIblX HeT IU!K3KOH Ha.ue)K.nbl 060CHOB3Tb KaKHe-JIH60 HOP

M3THBhI .uJ15l K3)K.noro H3 napaMcTpoB, BolHHlOIUHX II3 no

K33aTeJIb H3)leJlHH, TeM 60JIee 'ITO OHH JlOJDKllbi 6blTb C.l0)K

I1blM 06pa30M YBH3aHhi )lpyr C .IlpyrOM. DOJICC np3BHJlh1l0, 

nO-lIHJ].HMOMY, onpC.IlC;I5ITh HopMaTHB J:(JIH c3\-lor6 npOBep5lC

Moro I10K33aTeJl5l. 
nOCTaHOBKa 3aJ).a'tH. 3a.n.aHbl Ro, R I , (l H ~. 113f1CCT1I3 

CPYHKI~HH BHJra (4.3), CB5I3blB3IGIU3H oueHuBaeMblH nH R 
C onpe.ueJIHlOnJJ1MH ero napaMeTpaMH e;, i=-I, ... , n. Tpe

6yeTcH onpe.ueJIHTh 06beM HCnbITallHH H OllellO'lHblH HOP

MaTHB .uJlH napaMeTpa R, n03B0J15110IUHe C)le.1aTh BblROJL 

Q npHcMKe (6paKoDKe) H3.uCJIH5I Ha OcHOllC c:paBHeHHH HOP

MaTI1Ba II TO'le'lHoi1 oueHKH nH, nOJlY'leHHOH B pe3YJIhTaTe 

HCrIbiTallHH .nanHoro 06beM3. OTMeTHM, 'ITO oueHOIlHblH 

HopMaTHB BMeCTe C o6beMOM onpeJ],eJlHKlT nJl3H HcnbIT3HHii, 

06eCne'lHBaIOWHH 3a.u3HHble a H ~ npH 3a.naHHblX Ro H RI · 
PemeHHe 3a.lla'tH. flyeTb R - CJlY4aHHoe 3HaqeHHe TO

'le'lH0I1 OUeHKH nOKa3aTCJI5I Ha.lle)KHOCTII H3.n.e.1Hi51 (Bw6o

pO'lHorO nOKa3aTe.!JH), KOTopoe MO)KeT HMeTb MeCTO Ha 

HcnblT3I1H5IX; R* peaJ1bWOe (4aCTHoe) 3H34eHHe ::noli 

oueHKH, <p3KTH'leCKH 3a<pHKCHpOB3I1Hoe Ha HcnblT3HHHX; 
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C - OlleH04HblH HopMaTHB. KpHTepHH npHeMKH H 6paKOBKH 

CcpOpMyJlHpyeM CJle.llYIOillJiM 06pa30M: 

R*~C npHeMK3, (4.13) 

R* < C 6p3KoBKa. (4.14) 

Onpell.eJICHHH PHCKOB nocT3BIllHKa H 3aKa3'IHKa MO)KHO 

3anHC3Tb B BHJl.e YCJ10BHbIX BCPOlHIIOCTCH (YCJlOBH5I 0311a

4aloT, 'lTO HCTHHHoe 3Ha'IeHHC IIOK33aTCJ1H Ha,ll.C.lKHOCTH 

H3,l1.CJ1HH paBHo Ro HJ1H Rd H nplipaBHHTb 3a)laHHbIM 3Ha

'lellHHM PHCKOB: 

p {R;;;;'CIRJ 13, (4.15) 

p {R ClRJ =, a:. (.t, .16) 

0603Ha tlHM 'lcpe3 F[R] =,p(y, R, V) CPYHKUHIO pac

npe)J.CJ1CHHH Bbl60pOtHWro IlOKa3aTeJIH R Ilpl1 OllpCJl.c.rleIIHOM 

HCTHHHOM 3Ha'IeHlUI nOKa3aTeJIH Hll,ll.C)KHOCTH R H 06"LCMe 

HcnblTaHHH V: 

F R, V) p fk< yIR.V}· 

Tonia (4.15) Ii 16) 3KBHBa.:1CHTHbl CHCTeMC ypaB-
HeHHH 

F(C, Rio V) 17) 

F(C, Ro• =0;. (4.18) 

B Bblpa)KellHHX (4.17), (4.18) C HrpaeT pO.lb KB311THJlH 

H pacnpC,lI.CJ1CHHH C nCpO}lTHOCTblO I-fl H a COOT

Bl'TCTBl'IlHO. PCW3H ::ny CHCTCMY OTHOCHTCJ1bflO C H V, na

XO,ll.HM HCKOMl>lH flJWH HCllbITaIHIH C*, V*, COOTUCTCTBYIO

mHl'! KpHTCpl1HM (4.1~~), (4.14). 
DPH ,lI.Byx H 60JIee nepeMcHHbIX 0" onpe,ll.eJlHlOmHX 

1I0Ka3aTCJlb (4.3), pcmume CHCTCMbJ (4.17), (4.18) OCJlO)K

HHCTCH TeM, 'ITO npM pa3J1HtHlblX 3HaQeHHHX 0; R MO.IKeT 

HMen, O,ll.HO H TO .IKe 3HaQCHHe. HHblMH CJ10BaMH, Ka}!{)J,OMY 

3H34eHHlO R (8 TOM 'lHCJle Ro Ii R 1 ) COOTBeTcTByeT HeKOTO

poe MHO)KeCTBO BeKTopOB 4};. JlJlH Ka)K)J.oro BeKTopa CPYHK

UHH pacnpeJl.eJICHHH F(y, R, V) HeCKOJlbKO OTJ1H4aCTCH 01' 

)J.pyrHX• .llJ1H nOJIY'leHHH rap3HTHponaHlIOH oueHKH CJICJlyeT 

paCCMOTpeTb ynoMHHYToe MHO)KeCTBO BeKTopoB4} i H B ypaB-

HeHHH (4.17) HCIlOJIb30BaTb Ty Q>YHKUHIO F(C, R, V), y KO

TopoH KB3HTHJIb Cl_~ C BCPO}lTHOCTblO l-fl MaKCHM3JlbHa. 
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TorAa .llJISI OCTaJIbHblX BeKTopOB AaHHoro MHO)KeCTB3 COOT

HOillCHlie (4.17) npH TOM )Ke Cl - 6YJ(eT BblfJIH.ll.eTb K3KIl 
HepaBeHCTBO: 

F(C, Rt. V) ;?;::1-j3. (4.19) 

An3JJOrl:l'IHO B (4.18) CJIe.ll.yeT HcnO.'lb30B3Tb CPYHKUHlO 

F (C, Ro, V), Y KOTOPOH KBaHTliJIb C aep05ITHOCTblO a MHHH

M3JIbHa, TOfA3 AJIH OCTaJIbHblX seKTopoFl BblnOJIH5IeTCH He· 

p3BeHCTBO 

F( Ro, V) ~a. (4.20) 

B Ka4CCTBC YHHBepC3JlhilOH cj:JOp My.'l bi )l.nH Bbl1.fHCJleIIHH 

To'!ellHOH ou.eHKH R. lIame Bccro npl1MelHleTC5I cj:JopMyJla 

BH.lla (4.4). TOT cj:JaKT, tlTO 3T3 ou.eUKa 06hlllHO cMerHCHa. 

HH'l"erO He MeHHeT, T3K KaK B 3TOM CJlYll3e H nOJlY'ieHHblH 

HopMaTHB C* 6Y)l,eT OTBOCHThCH HMCHIIO K 3TOH CMell~eHlIOH 
ou.eHKe. 

ECJIH KB3HTHJIH CPYHKU.HH F (y, R, V) onpe)l,e.fJHKlTCH 

c nOMOmblO MO.lleJlHpOB3HHH H3 3BM, CHCTCMY (4.17), 
(4.18) CJle.llyeT pe1lI3Tb rpacpwlecKH. 3nlT cnoco6 HCJlCCO

o6pa3eH H B )l,PYfHX CJlY l I3HX, KOr)l,3 3H301HTH4eCKoe pellIc

HHe aaTpY)l,HeHo. 

Hop;naAbHoe npU6AU[)ICeHUe CYIUCCTBCHHO ynpomaeT pc

llIeHHC aa.llallH. ECJlH Bbl6opo4Boe 3HallCHHC nOKa3aTCJlH 

Wl)l,e}!{HOCTH R. pacnpe)l,eJleHO no HOpMaJlbHoMY 33KOHY, T. e. 

F(y) Fo (Y--R ) (4.21)
" rRJ ' 

TO cpOpMyJJbI (4.17,L1..18) 3anHwyTc~ TaK: 

c .R, ) ~F. -~~- =) - [3; 0, [Rj "J (R,. (4.22)
( '" (R) 

0:; cr. [RI a (R., V). (4.23) 

HCnOJIb3yeM Ta6JlHu.w KBHHTHneH HOpMaJlbHOfO pacnpe

~e~eHHH: 

C (4.24)
1
'_ Su ", [R] 

C-R., 
U,. (4.25) 

"0 
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HJlH 

(4.2G)R, + Ul~SO' [1~1 C; 

(4.27)R.+u,.~. li?I =c. 
lho6bl BbmOJIH5IJIOCb Hep3seHCTBO (4.19), B (4.22), (1.24) 

(4.26) cJleAyeT HcnOJIb30BaTb cpyHKlU110 F (y) C M3KCHMa.iTb

IlblM 3H3l1eHHCM KSaHTHJIH Cl_~' liTO npn ~ <0,5 COOTseT-

CTByeT M3KCHMaJlbHOH AHcnepcHH 0" [Rl· Jl,JlH BblllOJlHeHHH 
(4.20) B (4.23), (4.25), (4.27) AOJI>KHa npHMeH51TbCH rpyHKUHH 

C MHHHMaJlbHblM 3Ha'lCHHCM KB3HTH.1H C,., npH a. < 0,5 ."lTO 

:J' .IR],cooTBeTcTByeT M3KCHMaJlbllC'H )lHCnepClIH TaK KaK. 

HnpH ."lTOM (C",'- R.l/"_ \RJ o. TaKHM 06P330M, nr nO)l6ope 

3flalleHHH 6 CJIe,llycT o6eCne4liTb MaKCHM3JlblIYlO J1.HClIepCmo
i 


B o60HX yp3BHeHH5IX CHCTeMbl. 

npHMep 4.2. HCnhlTbmaCTCll O;,l-fH o6pa3cIl BOCCTaH<lBJll-fDaCMOro 

W;Jl,eJlHH, 3aAali Ko'>ljl<jmlll-fCHT rOTOBlIOCTH. T{l'1lI0CTb Ii 'AocTOBepHocTb 

OUCHKIl onpcAcJ111JOTCll CJlC;1.YJOIlUIMH ./l,3HHblMH K r oc··,0.98; Krloc O,96; 
a=,I.I~O, I. Ylcm>lTaHHll flO llJlauy )lO_~lKlll~ npOjl.OJllK3ThCll Jl.() 3aJ\iHIlIOro 
'1HCJla OTKa30B r, T. c. o6'hc:>;! l1-CnblTallHH onpcAC'JlllCTCll :HHM tIHCJlOM. 

TpCOYCTCH onpeJl.CJlHTb C* H r*. Pacrrpcll,C'JlCHHlI llapa(ioTKH MC)Kny OT
Ka:~aMll H BpeMcHIl flOCCTaIlOB.JlCIIHH r0Ka33TeJlbllblC. 3aBIH'HMOCTh R(!:),) 
HMeeT BIl.ll. (4.28)Kr=l1! (A+I1). 
rAe J... - napaMeTp nOTOKa orna30n; )J. HHTCHCll!lI!OCTb BoccTallOB-

JlCHllH. 

Ha HCflHTaHHllX Blla'la.1e 0npf',il.eJ111I{]TC'H onellKH J:: 1I i!: 3aTeM no 

¢l()PMyJlt~ (4.28) BbI'IHCJlHCTCll OlleHKil Rc. 
YlcnoJlb3yeM llOP:>;!ilJlbHOe npH6JnDKeHHc. TIp» flblopaHHoM flJJ<lHC HC

nblTallllH (I, B. r) Bblpa)KeHlH~ AJlII ·O'[Rr] IIC3an»CHMO 01' t. H 11 l:IMCeT 

BH.ll. -(1 j] 
(4.29)"tKrl K2r (1 -- Kr) V2/~. 


Tor.ll.a CHCICMa ypaBHellllH (4.26), (4.27) 6y.neT HMC1'b llllJ1 


(4.30)Kn + u1_'SK'fl (I - Kn) V 2/r C, 

(4.31 )Kro + ua.K'r. (I K r .) V2jr = C. 

nOJl.CTaDJlllCM '1HCJlCHHble 3Ha4eHHll: 

0,96 + 1,28·0,96' (I - 0,96) Y2fr C, (4.32) 

0,98 _ j ,28·0,98' (I -- 0,98) V 2/r = C. (4.33) 

Pcwall CHCTCMY (4.32). (4.33). lJ1oJlY'lacM OTDeT: C"=0~3, .r*=26. 
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BMeCTO 1I0PM311bHOro npIl'6J1H)KemUI Hq,OpMyJIbl (4.29) B )l.aHHOM 
cJIY'lac MO)KHO IlCnOJlb30BaTb TO'lHOe pacnpen,CJleHIlC R.r (CM. npHJlO)Ke

HHe I). npH 9TOM nOJlyqacTcH CJ1e)l.YJOIllHH OTBer: C'"=O,972, r*=25. 
npHMCp 4.3. HClIblTblB3eToI OllHH 06pa3.eU BOCCTaH;;tBJlHBaeMOro 113

llCJlHH, COCT'OIIIllerO H3 llByX O)l.HH3KOBblX YCTpoiicTB, OllHO 113 KOTOPUX 
IlCtlOJlb3yeTcII KaK narpY)KCH1-!1'[H: pC3CpB C /IlOJlHblM KOIITPOJICM H HAe
aJlbHblM nepCKJllO'IellHeM (CM. npHMep 4.1). 3allaHbl )l.B3 ypOBHII epeJl.
IICII lIapa60TKH Ha OTK33: To= 1300 'I. T 1=650 'I, 0:=13=-0,1. HClIblTa

111111 lIPOllO)l.IITCII AO OKOlI'laHHII aanJl3HHp013allllOrO BPCMCHH t". npH
MCH)'IeTClI P3M, Bbl'lHCJlCIIHC T Mil H3Jl.CJlIIII B ueJlo:ll 'liPOBOllHTC)'InO 
q,0pMYJ1e (4.1 0). Tpe6yeTcII onpC)l.CJlIITb C* H t*1/f. 

KaK liB npHMcpe 4.1, HCnOJIb3YCM HOPM3JIbHOC npIl6JlH)KCHHe. no

CKOJlbKY llO HQnI~TaHHH '1HCJIO OTH330B r HeH3BccTHO, nplIMC:-.l lIpII6J1H
:tKClIIIO 

(r-2)=Jl2/2AtH' (4.34 ) 

H TOr)la (4.11) npe06p33yeTcH K BHAY 

D[TJ~[(3},..j 2[1)2 t /8).,51.... ( 4.35) 

.IlJIH COCTaBJICHlI1I ypaBHCHHH: (4.26), (4.27) l!('06XO,1.IIMO HenOJlh
~·l(JBaTb 311<1'1ellllll D[fJ lIpH llByX 3113'!ellH)'IX T: To H T!. B lIpHMepe 4.1 

Mhl BHAI'JIII, 'lTO ,npH tPHKCHpOBallHblX T H r .L\HCnepCHII M3HCHM3J1bHa 
Ilpll MHHIIMaJlbHblX )., II [1. npHIIHToe HaloH! npc;~nOJlO)!{eHHC (4.34) He 

MI'HlIeT '3TOH 3aBIICHMOCTII . .IlcHcTBHTeJIhIlO, C'1HT3R )'«Jl. MO)KHO 3a
I1HC3Tb 

D [T] -5[12/8/-,5(K, (436) 

lIO T3K ,KaK COrJI3CHO (4.10) W"",,2).,2T, 

D[f]=5P/ZJ..t". (437) 

O'lCBH)1,IIO, 'lJTO 'A H Jl or'pallH'leHbI onpCLl,CJlCllllblMII npeJl.CJl3 Mil, Il HaM 

.n:OCT3TO'lIlO ycr3110Bf!Tb O,llIlFf H3 HIIX. HallpHMep. llYCTb H;) TCXHH'ICCKHX 
COOOpa)KCHHH HJIII no allaJlOrllH C llPy,'IlMH H3;(eJJ1UIMH 1l3BCCTHO, 'lTO 

Cpe.L\HCC BpCMH ,BOCCTallOI3JIeHIIH Yl':'TpolicTBa lie MO>KeT llpCl3hllllaTh 2 'I, 

T. c. !l~,5 1/<1. T01')1,3, nO,llOOpaB '110 tjJOPMY.'1C (4.10) COOTBCTCTUYIOTlIHC 
ypOl3llHM To'·=1300 'I H T •.cc650 'I 31la'lCHli1i :A, 1,44.10-2 1/'1 H 

2,08· 10-2 1/'l, MOlK(,M 3,1'IH!('tlTh (,llCT(:::-.IY YPaTH1C'HI!H 

.. / 2,70.10' 
1300- 1,28 V ~-t· =C, (4.38) 

n 

.. /0--;44-:-j()B 
650 + I, 28 Y 111 = C. ( 4.39) 

PemCHI!C:\! CHCTeMbl (4.38), (4.39) lIB,'1I1IOTCH 3H3'1CHHH C*=840 'I H 
I~ .. =,2070 'I. 

BpCMII H()llblTaIlHH 3nCCb 3aBeJl,OMO :iaBblillCIlO, TaK KaK npHHIIThI 
MHHI!~!aJlhllO 1303MO)KlIble )., II [1. O)1113KO 3TO oKynacTclI B03MO)KHOCTbIO 

npllMeHcHllH P3M, 'ITO Jl,aeT CYI.UeCTBOIHO 66JIbillYIO 3KOHO:>lHIO. Lleii
CTBltTC.'1bHO, ,il.JlII llCIII~T3Hl!ii T3Kore) Jf3/ICJlHH 06LIl,enpHHlITblMH MeTO
)l3M!! [6] C Toli )KC TO'lllOCThlO H ll,OCTOI3CPHOCTblO nOTpetioB3J10Cb QbI 
9,47To=12300'1. 

Ba)Kl!o OTMCTHTb, 'ITO BblllrphlW COXP3HlICTCli 113me B TOM npCll,C.JJb

HOM CJlY'l3e, Kor,1l,a H3-33 OTCYTCTBHH IlHtP0PM3IUiH 0 )., H Jl B Ka'leCTBe 
HH)!{HeH rpaHHUbi AJllI Jl 'l1pHHHMaCTCH TPBBH3JIbH3H OueHl<a Jl=O. Yp3B
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;t ~"----'r HCl!1l11 (438), (4.39) lIpH :no:\! .L\alOT~~"-1~_ ? P{~3y,1bTaT C*=820 'I, t1/f=5200 'I. 

np3Bn,a, Tlpll 3TOM B03MO)KHO cYlu,ecT
A" ~ BCHHoe B03pacTallHc norpclliHocTH 1I0p~ 

Ma,lhHoro npH6J1H)KCIIHII. 
nplIMep 4.4. I1cnblTblBaCTCf{ O.L\1I1l 

PHe. 4.1 oopa3cu HCBOCCT3HaBJlI1!3aCMOrO 1I3i.\C
.1HH, COCTORUlcro H3 .L\ByX yCTpOlkTB, 
K3iK.L\Oe H3 KOTOPb!X U\lCCT 

lIarpYiKl'HHI~ii pe3epB e H.l.C3J1hllUM nCjH'KJIIO'lCllHeM (pHe. 4.4). Pac
npellc.nCIII1R H3pa60THII no OTKa33 nOH'UaTc.lbllbTe. npH H.cnhlTaflllRX 
OTK33l1BlllHC KOMlTOHeHTbI 33MI'HIlIOTeH. 3a,il.3na BCpOHTHOCTb OC30TK33 

ITOH p36oTl~: P()(I)=O,98, P 1U)=0,96, t=2 '1, a=cl3=O.L 
HenwT3HHH lIPOBO)lIlTCH .L\O OKOll'l3HHR 3anJl3HHpOB3HHoro BpeMcHH 

t H • OpHMeHHeTcH P31v\., T. e. no cYMMapiloH CT3THCTIIKe 06 OTKa~ax 
OCIIOBHblX H pC3epBHblx YCTPOHCTB o60l1x nmOB onpe.L\eJJlllOTcH HIlTeu-

CIIBIIOCTH OTK330D ):-;- H ).2 COOTBeTCTFlCIlHO. 3 33TCM nhPIIICJlBeTC51 

P(I) (2c-5:;( e-21,() (2e-').t ,f) . ( 4. -10) 

Tpe6yeTcII onpC,il.eJlHTb C* H t*H' 
Hcno,1h3YCM HOpMaJlbllOe npHOJlH)Kel1 HI'. .IlHcnepcHIO [) [P (t)] lIN

'1I1CJlHM MCTO)l.OM JIHIl(~3PH33UHH; 

.rlP )2 D . ((}P-" 
[) (4.41 )

( 1+ -)D
O"-~ , d'A. 

HOCKOJIbKY .L\JIII oneHKH H;;l)K)1,OrO H3 napaMcTpoB ),' H ).,2 Ilc.nO.lb-

3yCT.cH CTaTlICTHK3 )lByX YCTpoiicTH Il OUClIK3npOBO)1,HTCII AO OKOH'Ia-

HHH npeMeHII tH , .L\lIcnepCIlH D [5:) BhI'IIICJlSlCTCII KaK 'A/21 H. C )"leTOM 

3Toro q,OpMyJl3 .L\JlH D[P] Il::-.lCCT BII)l 

[) (1'J (2e-).,1 e-2A·I)~ (e-).d e-n,t). 2A112/tg +. 
+ (2 .. -).'( c-2),f)2 (e->-·f c-2)..f)22]...t'/f (4.42)w 

KaK YKa3h1H8JIOCb paliN', B ypaBllcllllRX (4.26), (4,27) GIC}:t:YCT IicnO..lb" 

30B3Tb M31<CHMaJIhHble .llHCnCpOIH D[PJ Jlpll P=O,96 H P.cO,98 COOT

BeTCTBellllO. I1Pli P=,-O,98 nepeMcHHhle A, II A2 MoryT H3MCHHTbCII OT 

OJl,HOro Kp'.Il111erO BapII3HT3 )",=0, 'A2=O,075 1/'1 (lIpH 3TOM Dce OTKa3bl 
COCPCJl.OTO'lCHbi BO HTOPOH nape ycrpoHCTB) .L\O .L\pyr·oro Al=O,075 1/'1, 

A2~'0 (BCC OTK33h1 13 ncpBOIi napc). ¢YHKl~HII D[P], O'leSH)lHO, CH:\!

MCTPII'lH3 OTHOCHTeJlbHO cpe.L\lIeii TO'lKH AI=A2=0,053 1/'1 H, KaK HC, 
TPY)!,HO y6e.L\HThClI, MOHOTOHHa no oGe CTOPOHbl OT lice. OplIMoii no.,
C'IeT nOKa3blBaCT, 'ITO D[P] M3KCIl:ll3J1bHa Il::-.lClIlIO B OOOIlX ynoMHHY

TbiX KpaHIIHX B3PH3HT3X, rJ(C Oll3 p3BHa 0,00862/1". AlI3.10rHl.JIlO npli 
P=O,96 MaKCHM3JIbllaH .ll1l,:ncpcHH paBlla O,0231/I H npll A\=O,112, 71,2= 
",.{) (I!JlH HaotiopOT), 

H03TOMY CHCTeM3 (4,26). (4.27) 'IIPllo6pCTaeT HilA 

0,98 1,28 VO,00862/t l1 C 0, (4.4 3) 

O,96+1,28VO,0231/f" C O. (4,44) 
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PelllellHeM CH<:TeMbi HBJlHeTOI C'"=D,972, t,,0-=245 'I. no cpaBHeHHlO
C 06b1 l lllbiM MCTOJWM HcnblTaHHH, il1pH KOTOPOM H3,!1CJlHe paCCMaTpHBaCT
CH KaK OJl.HO ueJloe [16], 3,!{eCh TaK.lKC HMee'l'CH Cyu~CCTBeIlHblH ,BhlHr
pbllll BO BpeMellH. JlcilcTBHTeJlhHO, COrJlaCHO [16] Jl.JlH HonblTallHH Ta
Koro H3AeJlHH npH Tex )l{e HCXO.l\lIbiX ,!IallllhlX Tpe6yeTcH OKOJlO 470 nHK
nOB )l,JlHTeJlbHOCTblO t, T. e. lie MeHce 940 'I. OUeHO'lHblA HopMaTHB 

IIC Melllle'l'CH: COl'JlaCHO [l6J ,!IJlH npHcMKH ,!IOnYCKaeTCH He 60;1ee 

13 HHKJlOB C OTKa3aMH, 'ITO 'COOTBeTcTByeT 

C=(470-13) 1470~O,972. (4.45) 

YTO'lHeHHe paC'IeTOB B KOHu.e HcnblTaHHH. Do OKOIPI8HHH' 

HcnblT8HHH 11.eJ1ecoo6pa3Ho nOBTopHTb peweHlie yp3BHeHHlf 

17), (4.18) C IiCn0J1b30BalmeM nOJ1YQeIlHOII HH<popMaL(IIH 

o napaMeTp8X ai. DpH 3TOM nmlBJ1fleTC.fI I303MO)KHOCTb 

orp8HH'lHTb 06J18CTb nepe60pa napaMeTpOB COOTBeTCTBYIO

ml-lMH ,nOBepHn~J1bHblMH HHTepnaJ1aMH [8i, 8-;]. KpoMe Toro,. 

HCKJ1lOLIaIOTCfl HeKoTopble npH6J1H}KeHHfl: nanpHMep, Ilpli 

IlJ1aHHpOBaHHIi BpeMeHIi IicnblTaHHA HeH3BeCTHO 'IHCJ10 OT

Ka30B, Bxo,nflluee B ¢OPMYJ1bI ,nJ1fl ,I.lHcnepCHIi BpeMellH BOC

CTaHOBJ1eHlifl, a B KOHu.e HCnblTaHHH OHO Y)Ke H3BeCTIIO, H 

npH6JllDKeHHH (TaKora THna, KaK B npHMepe 4.3) He Tpe

6yeTCfl. DOCKOJ1bKY B KOHlle HcnhlTallHi:f HX 06beM nepe

CMOTPY He no,nJIC}KHT, no pe3YJlhTaTaM YTo'mCHHoro paC4e

1'a ueJ1eC006pa3HO CKoppeKTHponaTb npHeMO'IHbIH HopMa

THB C H PHCKH a H f3 (HJIH O,nHII H3 HHX). HeKOTopoe' 

H3MCHeHHe PI1CKOB BnOJlIIe )],onYCTHMO, TaK KaK OHH Bce 

paBHO Ha3HaLIalOTCSl «SOJ1CBbIM» cnoco60M. B03MO)KIUl II 

KoppeKHlpOBKa BeJUPIHH Ro, R I • 

BCile,nCTBHe Toro, 'ITO npH nJ18HHpOBaHHH Hcno.lb3YIOTC5r 

KpaHIIHC ~malleHIISl nepeMeHHblX, npHBO.llSllUHe K MaKCH

MaJ1bIlOMY 06'beMY HCnblTaHHH, YKa3allHble YTOLIHeHH5I IIpH 

pca.lbllblX HCXO,nllhfX ,naHHbIX ,nOJI)KHbl 6bITb LIame Bcero· 

HanpaHJ1CllbI 13 CTOPOIIY Yl3eJ1HLIeIlIIH TO'IHOCTH HJ1H ,nOCTO

BepllOCTH OlleHKH (YMCHblUCIIHfl a H f3, C6JIH)KeHHSl Ro H RI)' 

npKl\lep 4.5. BHOBb paccMoTpHM HCllblTaHH.s!, cnMlHHpoBaHHl~e· 
B ,npHMcpc 4.3. J3YACM C'IHTaTb, 'ITO HcnhlTaHHII TOJlhKO lJTO 3aKOH'IH

,1HCb (tM=2070 lJ), npH'ICM Ha 060HX Y<:TpOHCTBax 3aq,HKCHpOS3110' 
B cyMMe 90 OTKa30B C cYMMapHbI'M BpeMelfeM BOCCTanOBJlellHH 107 'I 

()laHHblc H3 npHMcpa 4.1) TpooyeTcH YT041111Tb KPHTCPHH npHHHTHH pe
WeH!!lI (T. e, Ol'lCHOllHblH HopMaTIIB C) H (JnpCJICJlHTb PllCKll U II 13, (' KU

TOPblMH 3TO pcwcHHe ,npHHHMaCTCH. 
no ,!IallflblM HcnblTanHii onpc,!{eJlJICM TO'lC'IHblC H 

(c BepOllTllOCThKl 0,999) oneHKH ,!IJlH napaMeTpOB). H .L 
Mep 4.1}. 

HaM YlKe 113BCCTIlO, 'ITO .l\HcnCpCHH D[1] M3KCllMaJlbHl'I npH MH· 
HHMBJlbHblX 3H3'1eHHlIX ). H 14. N'IllHHMaJlbHblMH 3H8'1CHHllMH, HC npOTlI
BOpe'laLUHMI! OllblTflblM lIBflHblM, OqeBH)lHO, flBJlHIOTCH /-1-=0,590 I/tt H 
CBH3aHHble C HIlM 'Iepe3 COOTHoweHHe (4.10) 3Ha'lCHIHI ). (l300) 
=1,57· 10 2 1/'1 1I A (650)=2,25.10- 2 I/q. 
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<I>opMyJla ,!{nR Jl.lIcnepcHH Tcneph CIIOBa HMeCTBH,!{ (4.11). 
nOJl.<:TaBJllH! .B Hee 'I!!CJJellllhlC 3Ha'leHHH, nOJlY'IaeM 

D (1300)=111992; D (650)=20174. 

OTclOJl.a HOBM! CHCTeMa ypa,BHeHHH: 

1300+u... =C. (4.46) 

750 + ul_~V20174= C. (4.47) 

tC'IHTail ,,= ~ H u", HMeeM 

C .. = 843, u 1_ u" 1,361, a = ~ = 0,086.
11 

TO'fe'lHali Oll,ellKa q,YllKll,Hll p,) paSHa T*=960 'I, T. e. T" > 
> C*. TaKHM 06p.a30M, H3,!1e.llHC npllUHMaeTCl'!, H 3TO pernCHHe npHI!HTO 

C PHCKOM 3aKa3'lMKa /3=0,086. 

I(OHTj)OJlb nH, y6blBalOllJ.HX C nOBblweHHeM Ha)1.e)l{HOCTH. 

npHMepoM T8KHX fIH HBJ1HCTCH A, KOHTpOJlb KOTOpoit 

.CTpOHTOI H8 KpHTepHH, o6paTHOM (4.13), (4.14): 

R*~C npHeMKa, (4.48) 

R*> C 6p8KOBKa. (4.49) 

3TO OTJ1IiLIHe npHBO,l.lHT K H3MClIeHHlO HCXO)1.HOii CHCTC

'MbI ypaBHeHHH: BMeCTO (4.17), (4.18) ,nOJ1}KHO 6blTb 

F(C, R I , V) /3, (4.50) 

F(C, Ro, V) I-a. (4.51 ) 

I(OHTPOJIb cpaBHeHHeM TOqe'lHOA OQeHKH H 3a)1.aHHOrO 

.3Ha'lCHHH nOKa3aTeJlSJ. KaK YJ<a3LwaJ10cb n § 2.3, nplf 60J1b

lIlHX 06beMax HCIlblT8I1Hr! )l.OnYCHIMO npHMeHSlTh B Ka'leCT

Be ouellOLIlIoro HopMaTHua 38.llaHHOe 3Ha'iCHHe nOKa33TCJ1Sl 

RTPe6 • He HCn0J1b3YH Ro If RI. O'leBH,nHO, LITO ypOBHH 

H RI npH onpe)1.eJleHHblX pHCKax a H fl CYU{CCTBYJOT BCer)1.a 

(npOCTO KaK TO'IKH onepaTHBHofl xapaKTepHCTHKH I1Cnhl

DpHBc)]'eHHble lIpHMCpbI IlOK83LlHaIOT, 'ITO C npl! ex /3 
JlC}KHT npHMepHO nOCpe)l.HHe MC}K,ny 3a)1.allHblMII Ro H R.I. 

n03TOMY CJ1C)1.yeT O}KH)l.aTb, 'ITO UpH a=/3 H CRTP(,,(' 

Ro H RI pa3Mell1.alOTCfl npHMepHO CliMMeTpH1lHO no 06e 

CTOPOHl:>l OT RTPe6. DPH 60J1bIlIOM 06beMe HCnhlTaHHH, KOr',I.la 

Ro H Rl 38Be,nOMO 6J1H3KH K R TPe6, YTOLIUflTb HX 311al!CHHfl 

HeT CMblCJ1a, H Tor)l.a BC51 npOIle,l.lypa nJ131IlipOBaHH.fI HCIlbl

TaHHH OTna,naeT. TaKHM 06pa30M, pa3pa60TKa BeChM3 

·CJ10)KHblX CTporHX MeTO,l.lOB KOHTpO.1]Sl lIa,l.lC}KHOCTH HCO}KH

)l.aHHO nO)l.Tscp)l.HJ1a "paBO lIa cYU{eCTBOBaHHe caMoro CT8

poro H npHTOM npocTeiiwero MeTO)l.a. YCJ10I3He ero npH
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MeHHMOCTH (60J1billOH 06"eM) BblnOJIH5IeTC5I He TaK y:oc 

pe.n:KO, B 4aCTHOCTH, OHO B bin OJI H51 eTC5I, Kor.n:a ou.eHKa Ha

.n:e:OCHOCTH npOBo.n:HTCH B xo.n:e 3KCnJ1yaTaUHH, r.n:e nepHo.n:bI 
c60pa CTaTHCTHKH HC4HCJI51lOTC51 KBapTaJIaMH 11 ro.n:aMH. 

O.n:HaKO npH JIl060M 06"eMe HcnblTaHHH MO}KHO Bbl

6paTb ypOBHH Ro H RI, cneUHaJIbHO HMe51 B BH.n:y o6ecoe

4eH1Ie paBeHCTBa C='.RTPe6 ' TaKOH: noJl.Xo.n: JIerKO OCYlll.eCTr:l 
JUleTC51 opHMeHHTeJIbH,o K Hapa60TKe Ha OTKa3 T. 

PaCCMOTpHM .n:Ba BapHaHTa nOCTaHOBKH 3a.n:al.JH. 

BapuaHT 1. 3a.n:aH ypoBeHb Ha.n:e}KnOCTH TTPe6, PHCKH ex.. 
H f3 H OTHOilleHHe Tol T I • Tpe6yeTc5I onpe.n:eJlHTb npHeM04
HblH: H 6paKoBo4Hhll"\ ypOBHH TaK, 4T06bl OpH O.n:l-lOcTyneH

'IaTOM KOHTpOJIe OI~eHO'lHbIH HopMaTHB C 6blJI paseH TTpe6.
P e III e H H e. 
YpaUHeHH5I .n:JI51 PHCKOB 

ct=P{T*<C IT=TJ, (4.52). 

~ P {T* ;;::.::c' C IT_ rJ (4.53). 
npeo6pc13yeM K BH.n:y 

J2rT* 2re I . I p J 2rT* 2rTTfJ<'6 \ 
(l, =p \ -T- T~To I \ < I) (1.54),C-TTpe6 

.;1_ {2rT* 2rC ! ,_ {'2rT. '2rTTJJffil. 
1 ..... P T < T IT=T, ,-- P < T I 

C=TTpe6 ' 

(4.55) 
nOCKOJIbKY CJIYlJaHHaSI Be.!'lH4HHa 2rT*/T HMceT x2-pacnpe


.n:eJleHHe, ypaBHemuIM (4.54) H (4.55) cooTBeTcTBYlOT ypaB

HeHH5I .n:JI5I KBaHTHJleii 


x·... (2r) =-c 2rTTper,IT., (4. 56} 

:<'\-11 (2r) 2rTTpe61T, , (4.57), 

H3 KOTOPblX CJle.n:YIOT cOOTHornellHH, onpe .n:e J151I011l.l1e Beml
4HHy npHeM04Horo H 6paKOBOtIHOro ypOBHeil: 

T. 2rT-rpe(:/"I:". (2r), (4.58} 
T, :-= 2rTTpe6/X\~.s (2r). (4.59) 

KOJ1H'leCTBO OTKa30B r onpe.n:eJIHeTCH C HCnOJlb30BaHl1eM 
2KBaHTHJ1eii x ·pacnpe.n:eJ1eHI151 H3 COOTHOlUeHI151 

= xLI! (2r) (4.60) 
X'" (2r) • 
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npH 3TOM npe,n.nO!IaraeTC5I n!IaH HCnblTallHH r=const. 

BapuaHT 2. Tpe6yeTcH onpe.n:eJIHTb ypOBHH T Q H T I , 

eCJIH 3a,n.aH ypoBeHb TTPe(J, PHCKH a H f3 H 06"eM HCnblTa
liHH B BH,n.e: 

a) r=const; 6) ill=const (tll - npo.n:o.'l}KHTeJlbHOCTb 

lICHblTaHHH) . 

P e ill e H H e. 

l1cxo.n:llble ypaBHeHHH OCTalOTC5I 6e3 H3MeHeHHH. B C!IY

'Iae a) ypOBHH To H T\ Bbl4HCJl51IOTC5I no cpopMyJlaM (4.58) 
H (4.59), ypaBHcHHC (4.60) He HCnOJIb3yeTC5I. B cJly'lae 6) 

lICIlOJIb3yeM cpOpMy!Iy .n:JISI OI~eHKH Hapa60TKH .n:o r-ro OT

Ka3a 

tH=X.2u. (2r) To/2 (4.61) 

H ypaBHeHHe (4.56), U3 KOTOPblX nOJ1Y'IHM COOTHOllIeHHe 

)l,J1SI onpe.n:eJlemHI 4HCJla r: 

r=-dll/TTPe6. 
3na51 r, 110 cpopMyJ1aM (4.58) H (4.59) BLl4HCJlHM ypOBHH 

To H T\. 

4.3. KOHTpollbHble HcnbITdHHSI. O.qHocTyneH4dTblH KOHTPOllb 

-<: nOMOUJ,btO .qoaepHTellbHblX rpaHHIJ, 

npe.n:J1aracMblH B .n:aHHOH: rJlaBC MeTO.n: KOIlTPOJlbHblX 

HCI1b1TaHHH HcnoJlb3ycT .n:JlH npHeMKH H 6paKouKH BMCCTO 

Ouel/O'IHOI'O HopMaTHBa C rpalIHUbI .n:oBePHTCJlbHOrO HH

TCpBaJl8!! H R. MeTo.n: O'ICHb y.n:06eH I1pl1 I1Cl1bITaHI151X 

·OllblTHb[X 06paauoB CJlO}KHbIX CHCTeM, TaK KaK 1103BOJIHeT 

B P51.n:e CJlY4aeB 06XO}1,HTbCH 6e3 npc.n:Bapl1TCJlbllOrO fIJI8

lIl1pOBallHH 06'beMa I1CflhITaIlHI! nYTeM «upHcnoca6JlHBaHH5I» 

MCTO.n:I1KH HCTlhITaHI1H K HMCIOl!lCMYP! U6'beMY. Kor.n:a npH 

·eMO'lHbIH: H 6paKOBOtHlblH ypOBHH Ro Ii RI Ill' 3a.n:aHbI 3<1 

paHee, MeTO}1, CYlueCTBeliHO 06J'lCf"18eT I1X Bbl60p Ha 3TaliC 

HcnblTaHHii. KpoMe Toro, OH y.n:06CH npl1 COBMemeHl'f!l 

KOl/TPOJlbllbIX I1CnblT8HHH C onpe.n:CJlHTCJ1bHbIMH, r.n:e oueHKa 

.}1,OBcpHTeJlbHbIX rpaHl1ll 51BJ151CTCH C8MOCTOHTeJ1blloi1 Ba)KHOii 

3aJ{a'lciL OCHOI3HbIM Me ero .n:OCTOHIICTBOM HBJlHeTCH TO, 

4TO Oll n03B0J151CT He TOJ1bKO npUHHTb HJlU 386paKon8Tb 

113.n:eJIl1e, HO H onpe.n:e.'lI1Tb pCaJlbl/blH (anOCTepI10pHblfl) 

pUCK B 3aBHCHMOCTl1 OT PC3YJ1bTaTOB 3KcnepHMel/Ta, B TO 

BpeM5I KaK Bce .llpYI'I1C MCTO.n:b1 TOJ1bKO orpal1H4HR81OT 

PHCKH aa.n:aHHblMH aeJlH'UUlaMI1. 

nOCTaHOBKa aa,n.a'lH. fiy.n:eM C4HT8Tb, '4TO 06"eM Hcnbl· 

T8HHH qmKcHpoBaH, HC YT041/HH nOKa, KaK OIl 6blJl Bbl6paH. 

113BCCTCH cfIoc06 Bbl4HCJleHH5I .n:oBePI1TC.'lbHbIX rpaHHiI. R 
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H R )l.JIH 3a)l.aHHOrO nOKa3aTCJHI R C JlI06b1MH )l.OBCPHTCJlb

HhlMH BCP051THOCTHMH 1'1 H 1'2. Tpe6YCTC51 HaiiTH pCIllaKHJJ:eC 

npaBHJIO, n03BOJIHlOmCe C)l.C.'!aTh BhlBO)l. 0 npHCMKC HJlH 

6paKOllKC H3)l.em151 Ha OCHOBe )l.OBCPHTCJlhHblX rpaHHU H 

o6eCne'II1BaIOll~eC 3a)l.aHHhle PHCKH a H ~ npH 3a)l.aHHblX 

ypOBH51X Ro H R I . 

PemeHHe 3a)l.a'lH. nYCTh yCJlOBH51 npHeMKHH 6paKOBKH 

q:JOPMYJlHPYIOTC51 HcpaBCHCTBaMH 

R (R*, V) ;c-, R" R(1(*, V) > R. YCJlOBHe npHcMKH, (4.62) 

R(R*, V) ~ R., R (1(*, - YCJlOBHlI 6PllKOBKH, (1.63) 

r.ll.e R* PC3YJlhTaT (HCXO.ll.) HCIIblTaHHH, T. c. no.nyqCIIHaH 

TOLfe'lIJalI OIWHKa nOKa3aTCJIH R; R, R -- HH)KH51H H DCpX

mHl O)l.HOCTOPOHHHC ,UoBepHTCJlbHbIC rpallHubl, onpe)l.eJlclI

Hble C .ll.OBCPHTCJlbllhIMH BepOlITHOCTHMH 1'2 H 1'1 COOTBeT

CTBCHHO. 

¢aKTlPleCKH YCJlOBHe npHCMKH 03HaLfaeT, 'ITO )l.OBCPH

TCJlhHhlH HHTepBaJl [R, R] ueJlHKOM CMelueli BBCpX no OT-

HOIllCHHIO K HHTCpBaJIY [R I • Ro1. TOr)l.a KaK YCJlOBHC 

KOBKli COOTBCTCTSYCT ero CMCmeHlilO BHH3. OTMCTHM, 'ITO 

)l.Ba ,UPynlx B03MO)KJlbIX Hcxo,Ua HCnbITaHHH HHTcpHaJI 

[R, R] BCCb BUYTPH 3aJl,allllOrO [R 1, Ro1 H.'!H HaKpbmaCT 

ero HE:: n03BOJl51IOT npHHHTh perneHlHL 

Hc06XO)l.HMO YCTaHOBHTb, cymecTIJYIOT JlM 3Ha'ICHH}{ 1'1 
H 1'2, 06eCnetIHBalOll{He 3a)l.aHHhre PHCKH a l! R> npH KpHTe

pHHX npHeMKH H 6paKOBKH (4.62) l! (4.63). 
PHCK IIOCTaSlUHKa a no onpe)l.CJlCHHIO eCTb ncpOHTHOCTb 

DNDOJlHCHHH YCJlOBHH 6paKoBKH npH ypoBHe l!a)].e)KHOCTH 

H3)l.CJlH5I, paBHOM Ro. B paccMaTpHsaeMoM CJlYLfac 3TO 

onpCJl,eJlCHHC 3anHCblB;H~TCH TaK: 

a P {R(R*, V)<R. 3 (R*, V)<R, 

nOCKOJlbKY Bep051THOCTb COBMCCTIlOrO OCYlll,CCTBJlCHHlI ,UBYX 

C06bITHH He MO)KeT 6bITb 60Jlhllle aep051THOCTH Jl1060ro 113 

HHX, cnpaaC)l.JlHBO HepaUCHCTBO 

a< P {R (1(*. V) < R'!R=R)' (4.65) 

KOTOpOC. O'IeBH)l.HO, 3KBHBaJICHTHO 

a~P{R(R*, V) ~R}. (4.66) 
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COrJlaCHO onpe)l.CJlCHHIO .ll.OBepHTeJIhHOH rpaHHUbI R. 

P{R~R(tR*. V}} 1'1. (4.67) 

.l10)l.CTaBJllUI (4.67) B (4.66), nOJlyqaeM 

a~ I-P{R~R(R*, } 1-1'1. (4.68) 

AHaJlOrHqHO 3anHrnCM onpe)l.eJleHHH pHcKa nOTpe6HTe

JlH ~ H HH)KHCH .ll.oBepHTcJlbHOH rpaHHIJ.hI R: 

~ = P (R (R*, V)?- R, IR=R., R(R*, V) > R.IR'~R) ~ 
<"P{R(R*, V) R,IR~R} P{R(R*, VF'?R}, (4.69)

- .
P {R> ~ (1(*, V)} 12' (4.70) 

TIO)l.CTaBJllIH (4.70) B (4.69), nOJlY'laeM 

~~ 1-1'2. (4.71) 

TaKHM 06pa30M, )].JI5I Toro 'lT06b! 06ccne'IHTb 3a)].aHHblc 

PHCKH a H ~ DpH npC)l.JlO)KCHHLlX YCJlOBH5IX npHeMKH H 

6paKOBKH, )].oCTaTo'IHo onpC.ll.CJIHTb rpaHHlI,b! )l.OBepHTc'/lb~ 
Horo mITCpBaJla co CJle)l.YJOmHMH Jl,OBepHTeJIbHhlMH Bep05IT

HOCT51MH: R C BepOHTlIOCTblO l-~, R C BCPOflTHOCTblO 

la. 
Mbl paCCMOTpeJIH )l.Ba H3 LfeTblpex B03MO)KHNX HCXO)l.OB. 

HCDhlTaHHII. KaK BHAHO H3 )].aJlbHeHIIIero, IIpH onpC.ll.eJIeH

IIb1X YCJIOBHHX HCKJIIO'laIOTC5I Te )l.Ba HCxOJl,a, IIpH KOTOPhIX 

HeT B03MO)l{HOCTH BLlHeCTH pcrncHHe, T. e. HHTCpBaJl [R, RJ 
Y)KC He MO:iKeT IIonaCTh ue.rIHKOM SHYTPb [1(1, 1(oJ- HJlft 

naKphlTb ero. 06ecneLfHTb Bblno.rmCHHe TaKHX YCJlOIJHH 

MO)KHO )].BYMH nYTHMH: n.rlaHHpOBalmeM 06beMa HcnNTa

HHH H KOPPCKTHPOBKOH Tpe60naHHH K TO'lHOCTH ()l.OCTOBep

HOCTH) ou,eHKH B KOHue HCnbITaHHH (HcnhITaBH5I 6e3 

nJlaHa) . 

n AQHUp08QHUe UCnblTQHUii B Jl,aHHOM CJlyqac - 3TO 

OTbiCKaHl1C TaKoro MHHHMaJlbHOrO 06beMa HCrIbITal!HH V, 
npH KOTOPOM HC3aBHCHMO OT HCXO.ll.a HcnWTaHHH R* BhI

nOJlH5ICTCH O.ll.HO H TOJlhKO O)l.HO H3 YCJlOBHH npHeMKH H 

6paKOBKH. BOCnOJIh3YCMC5I Ba)l{HLlM CBOHCTBOM )l.OBepH

TeJlbHblX rpaHHIl, nOKa3aTeJleH Ha)].e:iKHOCTH, OTlloeHUlHMC5I, 

nO-BH.ll.HMOMy, KO seCM TIH npH Jl106bIX MCTO)l.aX HCnbITa
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HHH, MOHOTOIIHOCTblO. BY)l.eM C'lHTaTh, 'lTO R (N"', V) H 

R. (R*, V) MOIlOTOHHbI' no 060HM aprYMCHTaM: 06e <PYHKlUiH 

B03paCTalOT C yseJIH'IeHHeM R* If npH6JIH}I{aIOTC51 K R* 
C YBeJIH'IeHHeM V. npH TaKOM (O'leHb CJIa60M) orpaHH'Ie

HHH nOKa}l{eM, 'lTO eCJIH )l.JIH HeKOToporo HCXO)l.a HcnhlTaHHH 

R** np" HeKOTopOM <pHKCHpOBaHHOM 061,eMe V* HMeeT 

MeCTO 
(4,72)R (1(*'*, V*) = R, 

(4.73)R(R-, V*)=R., 

TO npH BCCX IlpOtlHX R* BbInOJIHHeTCH OJUIO H TOJIhKO O)l.HO 

H3 COOTHOilleHHH (4.62). (4.63). J~CHcTBHTeJIbHo. npH 

R*>R** B CHJ1Y MOHOTOHHOCTH R H R BblnOJIH5!CTC5! TOJIhKO 

(4.62). a npH R*<R** TOJIhKO (4.63). 
JloKa)KeM, tITO V* - 3TO MHHHMaJIhHbIH 06'heM . .lleHcT

BHTeJIbHO, npH JIl060M MeHhllIeM 06'hCMe V < V* no Kpai'l

neH Mepc npH OJ(HOM HCXO)l.e HCnbITallHH R*=R** IIC Bbl

1l0JIHHJIOCb 6hl HH (4.62), IfH (4.63) -- rpaHHUhl R If R 
pa3)l.BHHYJIHCb 6101 BHH3 H BBepx OT Rl H Ro cooTBeTcTBell

no. npu YBeJIHQCUHH V TaK)KC He BbJIlOJIHHCTCH HH (4.62), 
HH (4.63) rpaHHUbl CJ(BHraIOTC5I BHYTPh HHTepBaJIa [RI. 
Ro]. TaKHM o6pa30M, CYIUCCTBYCT TOJIbKO O)l.HO 3Ha'ICIlHe V, 
Y)l.OBJICTBOpHlOlllec nOCTaBJICHHblM TpeOOnaHH5IM, Hero CJIC

J(yeT onpeJ(CJIHTb pCillClmeM CHCTCMhl H3 J(BYX ypaBHeHH H 

(4.72), (4.73). 
PerncHHcM )l.aHHOH CHCTeMbl onpe)l.eJIHeTC51 TaK}I{e 3Ha

',eIIHe R**, KOTopoe B npe)l.JIaraeMOM MCTO)l.e He HcnOJIb

3yeTC5I. O)l.HaKO ero MO}l{HO 6blJIO 6h1 UCnOJIb30BaTb KaK 

<)llCHOllHbIH HopMaTHll C J(JIH R* D 06bl'lHOM BH)l.e (4.13), 
(4.14). MhT y:a\e BH)l.eJIH, tITO llpH V=V* H R*>R** He

npeMellHo BbIf10J1HHCTC5I YCJIOIHie npncMKH (4.62), a npH 

R*<R** YCJIOBHC 6paKollKH (4.63). B TaKOM BH)l.e MeTO)l. 

nOJIHOCTbIO H)l.eHTH'leH onHcaHHOMY B § 4.2, HO TOr)l.a V* 
H R** )l.OJIa<Hbl 6bITb pasHbI V* H C*, onpeJ(eJICHHbIM H3 

CHCTCMbl ypaBHcHHH (4.17), (4.l8). nOKa)KeM, '-ITO 3TO 

J(eHCTBHTeJIbHO TaK. 
nOCTpOHM J(osepHTCJIhHYIO 06JIaCTb B KOOp)l.HHaTaX R 

(HCTHIlIIoe 3HaQCHHC nH) H R (oueHKa nH Ha HcnblTa

II!!>fX) , KaK ormcaHo B § 4.1. JloBcpHTeJIbHblC rpaHHUhI R 
H R paBHbI a6cUHccaM TOQeK nepeCe'IeHHH npstMofr R= 1<" 
C KpHBblMH L, H L2.npH nJIaHHpOBaHHH (4.72), (4.73) 
a6cUHccbI TO'leK nepecetlcHHH pasHbI Rl H Ro. npHtIeM 

i'1=1-a. H 1'2=I-ft Op)l.HHaThI 3THX TOlleK eCTb KBaH
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THJIH <PYIIKUHH pacnpC)l.eJIeHH51 F[R], BbI'IHCJIenHble npI! 

O)l.HHaKOBOM 06'heMe V B npe)l.nOJIO)KeHHH HCTHHHOll Ha)l.e}l{

HOCTH H3)l.eJIHH R=<R 1 H R=Ro H npHTOM paBHble Me}l{)l.Y 

C060H. 3TO 3amiChIHaeTCH TaK: 

F(y, R 1, V) = I-~, (4.74) 

F(y, Ro, V) =0:, (4,75) 

'lTO noJIHOCThlO 3KBHSaJIeHTHO (4.17)' (4,18), C TOM pa3

HHueH, 'lTO nepeMeHHaH y TaM 0603HaqaJIaCb C (OHa C ca

Moro HallaJIa HMCJIa QHi3HllCCKHH CMblCJI OueHO'IHOrO HOp

Mauma). PeillCHHe R**, V* CHCTeMbI (4.74), (4.75), O'IC

BH)l.HO, H CCTh peilleHHe C*, V* CHCTCMbl (4.17), (4.! 8). 
LITO KaCaeTC51 H3MeneUHH <PYHKUHH pacnpe}I.eJIeHHH F[RJ 

npH O,lUIOM H TOM me 3H3'!CHHH R, HO pa3.IIHQllbIX CO'ICTa

HHHX 8], O2, ... , 0", COOTBeTCTBYlOllI.HX 3TOMY 3H3lJCHHIO, 

TO 3)l.eCh OCTaeTCH B CHJIe npHeM, onHcaHHblH B § 4.2, T. e. 

IlpHMeHelIHc HaHXY)l.lilHX cO·IcTaIlHf'i. 3TO cooTBeTcTByeT 

HaH60JIce umpoKHM )l.OBCpflTCJ!hllbIM rpaHHuaM H 3aShlUlCH

HOMY 06'hCMY HCIlblTaHHH, T. c. HaH60JIcc OCTOPO)KHOH 

OUCHKe. 

H CnblTQH.tlR 6e3 nAaH.Q Hepe)l.KO nCTpe'!aIOTcH npH KOHT

pOJIe Ha)l.emHOCTH OIlblTHblX 06pa31~OD H nO'ITH Bcer)l.a

npH KOHTPOJIC Ha)l.e)KHOCTH B XO)l.C 3KCIl_11yaTaUHH. OQCHh 

Ba)KHbIM )l.OCTOHHCTBOM KOHTpO.IlH no )l.OBcpHTeJIbHbIM rpa 

HHuaM }fBJIHeTCH TO, 'ITO KprlTCpHH npHeMKH H OpaKOBKll 

npHMCHHMbl npH JII06hlX 06bCM3X HCllblTaHHH, a lIe TOJIbKO 

npH 3anJIaHHpOBaHHOM V. JleifcTBHTCJIbHO, eCJIH B KOHlle 

UCnhlTal-lHH 6bIJIO BblITOJIHCHO O)l.HO H3 YCJIOBHH (4.62). 
(4.63), TO MQ)lUlO npHHHMaTb pellleHHe 0 npHeMKC (6pa

KOBKe), npl-flleM pUCK OillH6o l IHoro perneHHH rapallTHpYCTCH 

(He 60JIec 1--1'1, 1-)'2) He3aBHCHMO OT ,omatJCHIfH V. CJle

)l.OBaTeJIbHO, nJIaHHpOBaHHc 3JlCCb HC TaK Y)K Heo6x01UiMO. 

HanoMIIHM )l.JI51 cpaBHeHIfH, 'ITO npH 06blQHOM O)l.HOcTyneH

'laTOM KOHTpOJIe npH 3aDblmeHHOM V (V> V*) peJUcHHe 

npHH5!Tb HeB03MO}l{HO, a npH HCJ(ocTaTO'!HoM V (V< V*) 
TOJIbKO B HeKOTopbIX CJIY'-IaHX B03MO}l{HO peilleHIfe 0 6pa

KOBKe. 

POJIh nJIaHHpOBaHHH npH )l.aHHOM MeTO)l.e, KaK YKa3bI

BaJIOCb, CBO)l.HTCH K TOMY, 'IT06hI o6ecne'tHTb K KOHUY HC

nhlTaJlHH BbUIOJIHeHHe O)l.HOrO H3 YCJIOBI'U1 (4.62), (4.63). 
ECJIH }l{e HCnbITaHHH HC nJIaHHpOBaTh, TO K KOHUY HCIlbITa

HHH MO)KCT He BbInOJIHHTbCH HH OJ(HO H3 HHX. B 3TOM 

CJIYtIae MO}l{HO npHMeHHTb KOPPCKTHPOBKY TpcoyeMoH TOtt
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HOCTH HJ1H ,lI,OCTOBepnOCTH pemeHIHI (Ro, R" ct, 13). H3 

np3KTHKe y,ll,06ncc MCHHTb PHCKH ct H 13. ECJ1H B KOHue 

HcnhlTaHHH R>Rl H R<Ro (o61>eM 60J1bme Tpe6yeMoro, 

HHTepBaJ1 [R~ R] BHyTpH [RJ, Ro]), PHCKH CJ1e,ll,YCT YMellb

mHTb. Tor,ll,a ,lI,OBepHTeJ1hHhle BepOHTHOCTH '}'I H '}'2 B03pacTyT 

H }lOBepHTCJ1bHhle rpaHHUbl pa3}lBHHYTCH. ECJ1H R < Rl H 

R>Ro (06'bCM HC}lOCTaTO'ICH, HHTCpBaJ1 [R, R] HaKphlBaCT 

[R 1• Ro]), PHCKH c.'1e,ll,YCT YBCJ1H'lHTh. d~leBJ1,lI,HO, Bcer,ll,8 

MO)KHO nO,ll,06paTh TaKHe 3Ha'IeHHH PHCKOB, 'lTo6b1 BhIl10J1

HHJIOCh O,ll,HO H3 YCJ10BHl1 (4.62), (4.63), nOCKOJ1bKY Bepo

flTHOCTb TO'IHoro COBna,ll,eHHH R=RJ H R paBHa HyJ110 

(HinepnaJI [R, R] H3sepmmaKaK-TO cMelUeH OTHOCHTeJ1hHO 

[R 1, Ro]). l(aK YKa3blBaJ10Cb B § 4.2, HCKOTOPOC H3MCHCHHC 

PHCKOB BnOJlHe .n,onYCTHMO, eCJ1H TOJ1bKO MCHHTh a H 13 
O,ll,HHaKOBO. He YUICMJ15151 HH'!bHX HHTepeCOB, 

npyraJi nOCT3HOBKa 3aAalfH. ECJ1H Bo06!uc BbI6HpaTb 

PHCKH He 3apaHee, a B KOHue HcnblTaHHH, TO onHcaHH3f1 

npOllc.n,ypa MO)KeT paCCM3TpHB3TbCH KaK pcmCHHC 33,l1,a t lH 

B IH~CKOJlbKO HIIOH I10CTaIlOBKC, a llMCHHO: C KaKHMH pHCKa

MH MO)KHO npHH51.Tb HJ1H 3a6paKOBaTb H3,l1,CJ1UC npH AaHliOM 

PC3YJ1hTaTe IfCnblTaHHi"I? OPH TaKoif nOCT3HOBKe no OKOH

'laBHH HClThIT3HHH '}'I H '}'2 nOA6HpalOTCH TaK, 'lT06bI npH 

'}'1='}'2 AOBepHTeJ1bHblH HHTepB3J1 [R, R] O,ll,IIOH rp3IIHucA 

BblXOlUiJ1 33 [RJ, RoJ, 3 ,lI,pyroH COBn3,l1,3J1 C Rl HJ1H Ro• 
T. C. IJ:To6bf BhIllOJIHflJ10Cb p3BeHCTBO R Rl npH R>Ro 
HJIM R=Ro npH B.<R 1• 

B nepSOM CJ1y'l3e H3,l1,eJ1He npHHHM3eTCH, H COrJ13CHO 

(4.69)-(4.71) MO)KHO YTBep)K,lI,3Tb, 'ITO H3,l1,eJ1lfe C HCTHlI

HoA H3,l1,e}l{1I0CTblO R=R J npH T3KHX pe3YJ1bT3T3X HCIIblTa

HHH 6hIJIO 6h1 npHuHTO C BepofiTHoCTblO 13, He npeBblm31O

lUCH 1 1'2. Bo BTOPOM CJly'lae H3J(CJ1He 6p3KyeTc5I, npHlJeM 

PHCK a 1-1'1. 
TaKHe PHCKH eCTeCTBeHHO H33bfB3Tb 3nocTepHopHhlMH 

B OTJ1H'I,lHe OT 3npHopHblX 06b1'lHblX PHCKOB, He 33BHCH

lllHX OT pe3YJ1bT3TOB 3KcnepHMeHTa. 

ECJ1H HcnblT3HHH 3ap3Hee CrrJ13HHpOB3HbI COfJ13CHO 

(4.72), (4.73), TO, O'ICBH,lI,HO, 3IIOCTepHopHble PHCKH MoryT 

6hITb TO.'1bKO MeHbllle 3npHopHblX. Bep05lTHOCTH I'l H '}'2 

6Y,ll,YT, OtIeBH,lI,HO, H3H60J1bllIHMH H3 Bcex, npH KOTOPblX no

J10)KeHHe ,lI,OBepHTeJ1bHOrO HHTepBaJ1a no OTHomeHHIO K R 0 

H RI n03B0J1HeT npHHHTb pemeHHe. OHH He 061'l33TCJ1hHO 

.n,OJ1)KHbI 6bITb paBHbIMH, 110 COOTHomeHHe Me)K,lI,Y HHMH 

J(OJDKHO 	6bfTb COI'J13COB3HO nOCT3SlUHKOM H 1I0Tpe6HTeJ1eM. 

101 

OPH Bcex cnoco6ax KOHTPOJ1H H3.n,e)KHOCTH BepOHTHOCTb 

01llH60IJ:HblX pellleHHH TeM MeHblIIe, lleM 60J1bme pe3.HbllaR 

H3J(e:>KHOCTb OTJ1H'lJ3eTCH OT Tpe6yeMoH. O.n,H3KO TOJlbKO IIpH 

Jl,3HHOfi npoue}lype 3TO YMellbllIeHHe OUCHeHO KOJ1H t reCTBeH

RO, P33YMeeTCH, Mbl npe.n,nOJI3r3eM, lITO 061>eM HCIIblT3HHii 

He CJ1HlIlKOM M3J1, HH3tJe nOTpe6yeTcH YBeJ1HlIeHHe PHCKOB 

,lI,O HenpHeMm~MblX 3H3'leHHH. ECJ11i 3TO Bee )Ke c.ny<lHTCH, 

TO B KOHue HcnblT31udi np HJ(CTCH C,lI,CJ13Tb IJbIBOIl 0 TO M, LITO 

06beM llCnbIT3HHH 6hIJl HeJI.OcTaTO'IeH )J.J1H rrpHHHTIfH pellle

IIHH 0 COOTBeTCTBHH H3}leJ1HH Tpe60BaHHHM no n3J(e)KHOCTH. 

KOHTPOJ1b "PH O.n,HOM 3a,ll,aHHOM 3Ha'leHHH n H. H3 

np3KTHKe 06bl'lHO 33}la1OT H T3 TOJ1hKO O,ll,HO 3H3QeHHC no

Ka33TCJ1H RTPC6, He YKa3b1B351 npHeMO'lHoro II 6P3KOBOTIHoro 

YPOBHCii. DOCJ1C,lI,HHe BhI6HpalOTCH n03)Ke, lIa 3Tane pa3

p360TKH H COrJ13COBaml51. nporp3MMbI HCnbITaIIHH. Dpo6Jle

M3 paUHOH3J1bHOrO BbI60P3 Ro H Rl ,lI,OCT3TOIJ:110 CJ10)KH3. 

110 KOHTPOJ1b no ,lI,OaepHTe.'1bHbIM rp3HHIl3M MO)KeT cymecT

HeHHO ynpocTHTb ee. JlJ1H 3Toro CJ1e,ll,yeT nepeHeCTH BbI60p 

Ro H RI Ha KOHeu HcnbITaHHH, KOTOPbIC, CCTeCTseHHO, 33HH

M3IOT Bce BbI,lI,CJ1CHHOe BpC~H H HcnOJlb3YJOT CT3THCTHKY 

CO scex 06pa31l0B. 

B KOHue HcnbIT3HHH BbI6HpalOTCH a H 13, OllPC,lI,CJlHfOTCH 

R H )l,aJ1ee B03MO}l{HbI CJ1eAylOlUHe pellleHBH: 

a) CCJ1H R~RTPc6, H3.n,eJ1HC npHHHM3eTcH. 

6) eCJ1H R~IRTpe6. H3J(eJIHe 6p3 KyeTcH, 

n) eCJ1H R<RTPe6<R, TO HCllbITaTeJ1bIla51. KOMHCCH5I 

pem3eT aonpac, HeJ1b3H lIM HCn0J1b30B3Tb R B K3QCCTBC 	RI> 
a R D K3QeCTBe Ro. HH3 t le rOBopH, HB.'HleTCH J1H ypOBCHb

!!. TaKHM, 'ITO npH 3TOM ypOBHC H3.n,e:>KHOCTH H3,l1,eJ1He 	 MO

)KeT 6b1Th npHHHTO C BCPOHTHOCThIO J3? 51BJ151eTC5I J111 ypo

BCllb R TaKHM, lITO IIplt 3TOM ypOB!Ie n3,l1,C)KIIOCTH 1l3,l1,CJ1HC 

AOJ1)KHO llPHHHM3TbC5I C BCpmITIIOCTblO 1~.. a? ECJ1H KOMHC

CRC" pcmeHO. 'ITO Rl>R H Ro>R, H3,l1,eJ1He 6paKYCTCH. 

ECJ11f pemeHO, 'ITO RI <R H Ro<R, OHO np}W,HMaeTCH. 

B 06mfX C.1Y'1arlX YPOBHH- RI H Ro MO)KHO He YCT3H3BJ1H

B3Tb, J(OCT3TO'IHO TOJ1bKO peWHTb, J1e)KaT OHH BbIllle liJ1H 

HH:>Ke ,lI,OHepI1TCJ1bHbIX rpaHun; 

r) CCJ1H pemCHIHI 3) HCB03MO)KHhI, CJ1C,lI,yeT llonpo

60aaTb H3MCHHTb PHCKH H npHMeHIlTb B3pH3HT B); 

,lI,) CCJ1H H3MCHeHHC PIlCKOB T3K:>Ke He n03B0J1HeT npH

HHTb pcmeHHe, CJ1e,ll,yeT C,lI,eJ1aTb BbIBO,ll" lITO 061>eM Hcnbl

T8HHH He,ll,OCTaTO'IeH ,lI,~H KOHTPOJ1H H3,l1,e)KHOCTH C nplleM

J1eMOH TOIIHOCTblO H JI.OCTOBepHocTbIO. 
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OTMeTHM, 4TO pemeHHH TaKOrO THna B03MO>KHbI H npH 

HCUhlTaHHHX CepHHHhlX H3,ll.eJIHH, HO fioJIee peallbHbI OHH 

UpH HCUhlTaHHHX OUblTHblX Ofipa3ll,OB, r,ll.e pa60TalOT ,ll.OCTa

T04HO KBaJIH£j:JHll,HpOHaHHble Ii UOJIHOMO'lHbIe KOMHCCHH. 

4.4. KOHTpollbHble Io1cnblTaHHft. noclleAoBaTellbHbn~ MeTOA 

PaccMoTpHM HcnblTaHHH THIIa nOCJIeJI.OBaTeJIhHorO 

KOIITPOJIH, npHMcHcHHe KOToporo n03BOmIeT paCCljHTblBaTb 

Ha cepbe3Hoe cOKpameHHe 06beMa HcnblTaHHH (B Cpe,ll.HeM) 

no cpaBHeHHIO C 0,ll.HOCTyneH4aTbIM KOHTpOJIeM. TIpHMeHH

TeJIbHO K nOKa33Te.'1HM - £j:JYHKUHHM MHorllX nepeMeHHhlx 

OKa3aJIOCb B03MOIKHblM pa3pa60T3Th MeTO,ll. nOCJIe,ll.OBaTeJlb

Horo KOIITPOJIH, aH3JIOrHljHbIH KJIaCCH4ecKoMy MeTO,ll.Y 

BaJlbJI.a [3]. 
nOCTaHoBKa 3a,ll.a'lH. Tpe6ye'I'CH naMTH HC'KOTOpOe Tlpa

BIIJIO, KOTOPblM CJIC,ll.yeT PYKOBOJl.CTBOBaTbcH Ha Ka)KJ1.0H 

m-11 CTa,ll.HH 3KcnepHMeHTa (B MOMeHT tm npH o6beMe Vm) 
IlpH IlpHHHTHH OJl.Horo 143 Tpex pemeHHH: npHCMKa H3J1.C

JIHH; 6paKOBKa; npOJI.OJI:JKeHHC HcnbITaHHH. MOMeHTbI tm 
MorYT 6hlTb KaK yrOJl.HO 6J1H3KHMIL Ha Ka>K,ll.OH CTa,ll.HH 

nepBH4HblM pe3YJIbTaTOM 3KcnepHMeHTa HBJlHeTCH CTaTHC

THKa no H3,ll.C)KIIOCTH H3JI.eJIHH (KOMnOHeHTOB H3,ll.eJlH51) , 

HaKOnJIeHHan K MOMCHTY tm: ,ll.aHHble 0 HapafioTKe (Hapa 

60TKax), KOJIH4eCTBO OTKa30B, BpCMCRa BOCCTaHOBJICHHH 

H T. JI.. 3aBI!CHMOCTb R (0 1, 82 , ••• , On) H3BCCTHa. 3Ha tICHHH 

Ro, R I , a H fl 3aJl.aHbl. KaK 06b1 t IHO, 6YJI.CM 0603HalIaTh 

lIepC3 Rm cJlytlaihwe 3Ha t leHHe T04elIHOH OlleHKH TIH H3

Jl.e.I1HH (Bbl6op04Horo nOKa3aTeJlfl), KOTopoe MO)KCT HMCTb 

MCCTO Ha m-H CTa,ll.HH HCIIblTaHHH, H trepe3 R*m peaJIhHOC 

tIaCTHOe 3Ha4eHHe ':HOH OllCHKH, fjJaKTH'leCKH 3a£j:JHKCHpO

BaHHoe Ha m-H CTaJl.)'IH. OUCHKa llbl'lHCJIneTCH nOJl.CTaIlOB-

KOH B £j:JOpMyJly R(Ol) oueHOK llapaMeTpOB eim, 
I, 2, ..., n. 
TIpeJl..'1araeMOe pewalOmec npaBHJlO HcnOJIb3yeT 3Ha'1C

HHe R*m, nOJIYlICHHoe Ha m-ii CTa,ll.HH: 

R*m=R(8*lm, O*2m, ... , O*mn) , (4.76) 

rJl.C O*lm, O*2m, ... O*mn - oueHKH napaMeTpOB Oi, 1l0JlY' 

{leHHble no CTaTHCTHKe, HMClOwei1cH K MOMCHTY 1m. 
OtJeBHJl.HO, tITO B MOMCHT tm CYMMHpyeTcn H CTaTHCTHKa, 

lIaKOnJIeHHan K MOMeHTaM ll' t2, ... , lm-l. I103TOMY «BTO

PH'lHbIC» PC3YJlbTaTbl 3KCllepHMCHTa, T. C. Bbl6opOtJHble 

3Ha t IeHHH R1. R2 , ••• , Rm. cymecTBclIHO 3aBHCHMbl, nplflleM 
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Ka>K,ll.Oe UOCJIe,ll.YlOwee T04Hec 11I'C,ll.bl,ll.ymero. ECJIH HCllbI

TblBaCTCH HeCKOJIbKO H3,ll.eJIHH, TO HCXO,ll.HaH CTaTHCTMK3 

.cYMMHPYCTCH. HenOCpC,ll.CTBeHlIO npHMeHHTb pe3Y.'lbTaTbl 

13] 3,ll.eCb HeJIh3H, TaK KaK TaM paCCMaTpHBaJICH rJlaBHblM 

06pa30M cJlYtJal1 He3aBHCHMhlX HafiJIIOJI.eHHH H OT'laCTH

CJIYtJal1 3aBI1CMMblX (CM. [3], § 3.2), 110 HHKaK He 061,CJI.II

HHeMblX Ha6J1IO,ll.eHl1fi. TIO:.HOMY OCIIOBHblC paccY>K}LeHHff 

BaJIb,ll.a ,ll.JIH HameH 3aJI.£l4H Heo6xo,ll.MMO UOWfOPHTh C ca

Moro HaqaJIa, tITo6b1 BblffCHHTb, KaKHM o6pa30M MO)KHO 

npHMeHffTb I1X ,ll..lJH TaKHX HcnblTaHHH. 

PemeHHe 3a,ll.atJH. TIYCTb 

f fRml P {Rm < Y !RY) f R, Vm ) 

<j)YHKIUHI nJIOTHOCTH pacnpC,ll.CJleHH5I 8bl6op041IOH OUCIIKH 

Rm; OlleSflJl.1I0, 3T3 (PYHKI~H5I 3aBHCHT H OT MOMeliTa tm . 5y

Jl.CM paCCMaTpHoaTh HCIlPCpblBHble paCllpCJl.eJleHl1H KaK 

HaH60JIcc paClIpOCTpaHCHHbIii CJIytraH, OJI.HaKO 3TO He 5lB

JIHeTC5f orpaHH4CHHeM. 060:1II<11IHM 4epe3 Ro H RI nnIO

Te3bl 0 TOM, 4TO HCTHIIHOC 3Ha l lCHHC KOlnpOJIHpYCMoro 

nOK33aTCJi5I paIlHO npHCMOIIII0:\1y JlH60 0P3KOB04HOMY 

ypOBHlO. CJle,ll.OBaTeJIhHO, paCllpe,ll.CJICHHC Rm 3a,ll.aCTCH 8bl

pa)KCHHCM f (y, Ro, Vm), KorJI.3 cnpaneJl.mma rHnOTC3a Ro, 
H Bblpa)KCIIHCM f (y, ,R j, Vm), KOr,ll.a CnpaBCJI.JIlma R I. 

llJIH npOBcpKH nlllOTC3bl Ro OTHOCHTeJIbHO RI BhIOCPC);! 

JI.Be BeJIH4HHhI A H B (A>B>O). Ha K3:JK,ll.OII CT3)'lllH 

3KcnepHMCHTa, 1l0JlY'IHB OlleHKY R*m, 6YJI.CM BbPIHCJHITb 

OTHoweHHC BepoHTHo~TeH f(cR.*m, R I , Vm)lf(R*m, Ro, Vm ). 
ECJIH 

f RI , Vm ) If (R*m, Ro, ~B, (4.77) 

TO 6YJl.CM npHHHMaTb nmOTC3Y Ro, ECJIH 

f(R RI , Vm)tf(R*m, Rn, Vm) A, (1.78) 

TO 6Y,ll.CM npHIIHMaTb rHnOTC3Y R I . ECJIH )Ke 

A>f(R*m, R I , Vm)lf(R*m, Ro, Vrn) >B, (4.79) 

TO 6YJl.eM npOJl.OJI>KaTb 3KCnCpHMCHT II npOBOJI.HTh )l,OflOJl

HHTeJlbHhle Ha6J1IOJl.CHHfI. 

TIOCToHHHble A H B ,ll.OJl)KHbl 6bITb onpeJl.eJlCHbl TaK, 

tJT06bl npH rIIIlOTe3ax Ro II RI 06ecneI IHBaJlHCh 3aJl.aHHble 

PHCKH a H fl. PaccMoTpHM YCJIOBHC (4.77). OHO o6ecne

lIHBaeT B cJlyqac npHeMKH COOTHomCHHC Bf(R*m, R o. V);;;>
;;;>-fW*m, R I , Vm). Be~HqHHa f(R*m, R}, Vm) 3Jl.CCb paBHa 
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YCJIOBHOH (npH YCJ10BHH R" Vm) BepOl'ITHOCTH TaKoro He· 

XO,ll.a HcnblTaHHH R*m, npH KOTOPOM H3,l1.eJIHe npHHHMaeTC5I. 

TIo onpe,ll,eJIeHHIO ::na BepOHTHOCTb CCTb pHCK 3aKa3'IHKa, 

a no YCJIOBHIO 3aAa'lH Tpe6yeTC5I, '1T06bI OH 6bIJI paBCH 13· 
BCJIH'lHHa f (R*m, Ro, V m) npH 3TOM paBHa BCpOllTHOCTH 

npliCMKH H3ACJIH5I, KOr,ll,a Bepua nmOTC3a Ro. ECJIH npOIJ,eCC 

paHO HJIB n03AHo OKOH'lHTCH, TO Bep051THOCTH npHCMKH H 

6paKOBKH B CyMMC paBHbl I, H TOr,ll,a f(R*m, Ro, Vm)=-:c 
I-a. HH)KC 6YJleT nOKa3aHO, 'ITO B OOJIbUlHHCTSC CJIy

'laeB npoIJ,CCC ,ll,eiiCTBHTeJlbHO OKalFBlBaeTCH C BepOHT

HOCTbIO I. TaKHM oopa30M, nOJIY'laCM OIl,eHKY JlJHI B: 
B~p(I-a). (4.80) 

AHaJIOrH'lHO H3 YCJJOBHH 6paKoBKH (4.68) nOJIY'laeM OIJ,eH

KY JlJIlJ A: (4.81)A~ (I-p)/a. 

KaK nOK3saHO B p3], Ha npaKTHKc Bcer,n:a M01KHO HC

nOJlb30B3Tb BMCCTO A H B TO.lhKO 'ITO nOJIy'lCllHhIe OIJ,eHKH 

(4.80 H (4.81), a B CJIY'lae, Kor,lla B03MO:lKHbI HCllpepblBHhle 

Ha6mo,ll.eHHlI, HcpaneHcTsa (4.77), (4.78), a BCJIC,ll 3a UHMH 

H (4.80), (4.81) noo6me o6pamalOTC5I B pancHcTBa Pac

cMaTplfBaeMblc IfCnbITaHHH KaK pa3 O.'1H3KH K nOCJIC,lI.HeMY 

cllYIJalO, TaK KaK 3ACCI> 0 IJHCJIO Ha6JIlo,ll.CHl!fi 06hI'IHO 

BXO,qllT !lapaGoTKa H3,l1.eJIH5T, KaK npaoHolo, !lCnpepblBHa51 

BeJI 11 'lHlIa. 
B OTJIH'lHe OT Fq D paccMaTpHBaeMoM cJIyqae ,lI.eJlO 

OCJ]Q)luu;eTClI HeOJlH03Ha'lHOCThiO CPYHKIUIH fey, R, Vm ) IlpH 

pa3J1H'IHhIX CO'lCTaHHHX napaMCTpOB 0 1, Oz, ... , On. qTOObI 

YIJeCTb 3TO 06CTOHTe.rlhCTBO, B ucpaBeHCTBl:IX (4.77), 
(4.78) CJIC,qYf'.T npH\1eU5lTh KpaHHHC 3Ha'leHI'fH f (R*m, R, 
V ), COOTBCTCTnYIOI1lHe naHXYJl,UlHM CO'lCTaHH5TM napaMeTm 
pOB. TOrlla YCJIOBHP npHeMKH JlOJI)KHO 3anHCblBaTbC5I TaK: 

Sup f (R*m' R" f (R"'m, Ro' V m) ~!(l a), (4.82) 
H'Ottl I 

a YCJIOBlle 6paKOBKH 

f (R*m' R., (I ~)/a, (4.83)lnf f (V*m' R" 
w, w. 

nw (ill 06JIaCTb B03MO)!{lIblX COIJeTalIHH napaMeTpoE ei, 
cooTseTcTBYIOII1.HX R=R 1; ffio .. TO .IKe Jl,JI51 R=Ro. 

O'leBH,lI.HO, 3TOT npHeM ,lI.OJI)KeH npHBO,ll,HTb K YBeJIH'le

HHIO OO"beMa Ha6J1lo,ll,eHHH no cpaSHellHIO C MHHHMaJIhHO 

Heo6xo,ll.HMbIM, O,ll,lIaKO 3TO yseJlli'leHHe B 60JIblUHHCTBe 
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CJIyqaca ,lI.OJI:lKHO HaMHoro nepeKpblsaTbcH Toif 3KoHoMnei1, 

KOTOPYIO o6eCne'nIBaeT npHMeHeHHe ,lI.aHHorO MCTO,ll,a. 

BepHeMcH K Bonpocy 0 Bep05lTHOCTH Toro, 'ITO npoI1.ecc 

pauo HJIH n03JlHO OKOH'IHTCH. JIerKo nOKa3aTb, 'ITO OHa 

paSHa 1, eCJIH CPYHKI1.I:U! fey, R, V m ) XOT5I 6bl aCHMnTOTH'Ie

CKH npH6JIFLiKaeTCH K nJIOTHOCTH HOpMaJIbHOrO pacnpc,n:e

.rreHIHI • .11eikTBIITeJIbHO, npH 3TOM lim fey, Rr>, Vm ) 1 B He-
m_oo 

'nocpeAcrBeHHOH 6JIH30CTH OT TO'IKH y=Ro If 

limf(y, Rr>, Vm)=O S OCTaJJbHblX TO'lKaX (pacnpeJleJIe
m-->-oo 
HHC CTHrtmaCTC5I K TO'lKe y=Ro). B TO )!{C BpeM5I lim f (y, 

n_OO 

RJ, Vm ) 1 OKOJIO TO'lKH ,R1 H limf(y, R I , Vm ) 0 
m_co 

B OCTa.lbHbIX TO'lKax. TaKHM oopa30M, ,lI.JIH 3Ha'leHHH: R*rn 
B oKpecTHocTH TO'lKH y=R° OTHOllleHHe BepoHTHocTci1 

f(:R*m, R I , Vm)lf(R*m, Ro, Vm) no Mepe yseJIH'IellH51 m 
paBO HJIH n03,l1.HO CTaHeT MCHblllC moooH HanCpeJl 3aJlailHOii 

BeJHPllfllbl, H ,lI.JHl HHX 6Y,lI.CT BhInOJIlIeHO yc.rrOBJlC npHCMKH. 

AHaJ10rH'lHO ,lI.JIH 3HatJeHHI'i R*m, 6nH3KHX K TO'lKC Y Rb 
OTHOUlCHlle Bep05ITHOCTCif pallo HJIH n03,l1.HO npeBbICHT JlIO

6yIO 3a,qaHllYIO BeJIHIIHHY, H ,lI.JI5l IIHX 6Y,lleT BbIflOJ1lICHO 

YCJIOBHe 6paKORKH. B TO )!{e BpeMH BepmITIIOCTb HCXOJlOB 

HcnblTalIHH R*m, JIC:lKallHfX ,lI.aJIeKO OT RI H Ro, r,ll.C 0 se

JIH'lHHC OTHOUlCHHH BCPOHTHOCTeii TPY,lI.HO CY,lI.HTb, CTpeMHT

CH K HyJIIO KaK npH rHnOTcse Rh TaK H npH rHnOTe3C Ro. 
l1HblMH CJIOBaMH, flPH 6eCKOHe'lHOM OO'heMe HcnblTaHI1H 

I103 MO)!{H bl TOJIhKO pe3YJlhTaTbI, 6eCKOHe'lHO 601H3KHe 

K R*m=Ro HJIH R*m=RI, rJ\C 3aSCJlOMO BblIIOJlIIHIOTCH yCJIO

BHH npHeMKH HJIH 6paKOBKH COOTUCTCTUCHHO. 

HeTPY,ll,HO BH,ll,CTb, 'ITO, KaK 11 npM O,ll,HOcTynenLIaTOM 

KOHTPOJIC, CMCmCHHe OI~CHKM He BJIH51eT Ha pe3YJlhTaT. 

nJlallHpOBaHHe HcnblTaHHH. rIpH nOCJle,ll.OBaTcnbHOM 

KOIlTpOJJe I1J1aHHpOBaHMe nanpaOJIeHO JlHillh Ha TO, '!TOOh! 

ynpocTHTb caM np0IJ,ecc HCllblTaHldi. .11JI5I ::noro UCJICcoo6

pa3HO 3apaHee onpe,lleJIHTh 30llhl npHCMKH, 6paKOBKH H 

npO,ll.OJI)!{CHH5l JlCnbITaHllH B rrpOCTpaHCTBC tm (HJlH Vm),
Rm. Tor,ll.a Ha KaiK,lI.OH CTa,ll,HH OnblTa nOTpe6yeTcH llhJIHIC

JlHTb TOJIbKO 3Ha'leHHe R*m M HaHOCHTb ero Ha rpacpHK, 

a pellleHHe 6YJleT onpe,ll.eJIlITbClI B 3aBHCHMOCTH OT Toro, 

H KaKYIO 06.rr3CTb nona,qCT HaHOCHMa51 TO'lKa. l1CXO,ll.H H3 

(4.77) TO'IKH rpaHHUhI 30HbI npHcMKH Rm np ,llOJI)!{Hbl y,lI.O

BJIeTSOpHTb COOTHOUleHHIO 

Pf(Rmrrp, Ro, Vm) = (1 f(Rmnp, R1, . (4.84) 
lOG 
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OqCBH,IlJIO, 'ITO )lm'l 13CCX O)l-

HOBepllIHHHhIX paCnpe)lCJIeHHH 

BhlllIe ::nOfl rpaHHUhl (T. e. B 06

.'IaCTH Rm>Rm np) YC.TlOBHe lIpH' 
eMKH 6yncT BblfIOJIHeHO (CM. 

pHC. 4.5). 
T04HO TaK :IKe, HCXO)l51 H3 

(4.78), MOlKHO 3anHcaTb )lJT5I 

rpallHl!hI 3011 hI 6paKOBKH Rm. 61': 
PHC. 4.5


af (R m tip, R j, Vm) = 

(l-Il)f(Rm 151', Ro, Vm ). (4.85) 


B COOTHOllIellH5IX (4.84), (4.85) nepeMcHHYIO Vm MOlKIIO 

3aMeHHTb nepeMcHHoH tm, TaK K3K OHH 0)lH03Ha4HO CB5I

3aHhl. TaKHM 06pa30M, (4.84) H (4.85) npe)lCTaBJIHIOT co

aOH ypaBHeHHH lICKOTOPbIX KpHBblX Ha T1JTOCKOCTH V m, Rm 
HJIH tm , Rm , pa:-l)lCJTHlOlllHX 06JlaCTb B03MOlKHbIX HCXO)lOB 

HcnblTaHHH. Ha TpH 30HbI: npHcMKH, 6paKoBKH H npo)loJI:lKe

HHH HCTlhlTaHHH. 
OzpaHUtteHue (ycel1.eHue) ucrtblTaHull MOlKCT npoH3Ro

)lHTbCH, nO-BH)lHMOMY, KaK Ofihl'llIO, MeTOlloM OJl,HocTyneH

qaTOrO KOflTPOJT5I [3], T. e. B JlaIlllOM CJ1YIJae - MeTOiI.OM, 

onHcallHbIM B § 4.2 I1J1H 4.3. 
ilpHMepoM npHMeHellHH nOCJIe)J.OBaTeJIhHOrO MeTOJl,a 51B~ 

JTHCTC5I nocTpoeHHc 30H npHeMKH 11 6paKoBKH )lJI5I /(r, OflH

CbmaeMoe B npHJIO:IKCHHH 2. YCC'IeHlIe 30H D 3TOM CJlY4ae 

CJle)lyeT npOH3RO)lHTb C nOMOlllbK) Ta6JlHU nJI3nOB O)lHO

cTynCHttaTOro KOHTpOJIH /(r, npHBO)lHMhIX B npHJlO:lKeHHH 1. 

4.5. YnpOw,eHHble MeTo,qbl I(OHTpOJll'1 Ha,qeJKHOCTH 

CnOJKHblX M3,qenMH npM CepJ.1HHOM npOM3Bo,qCTBe 

Ka K y)Ke ynoMH llaJIOCh, IIpH 'M'C'nhITa HH HX cepHflHO Dbl

nYCK3eMbIX H3JleJIHH ncpBOCTenCHHoii 3aJI.aqeH 5fBJI5ICTC5I 

COKpanleHHe 06beMa H'CIlbITaHHH:. KpoMe Toro. CYllJ,CCTBl'H

Hoe 3Ha'IeHHe H MCIOT ~IH'CTO MeTO)lHqeCKHe ynpollleHHH, 

n03BOJl5l1OlUHe 3aBOJl,CKOMY nepCOHaJIY ·npOBOJl,HTb HcnhlTa

HH5I oe3 npHBJIe'IeHH5I 'BhICOKOKB3J1HCPHUHPOB3IIHbIX cnenH3

.'IHCTOB-M3TeM3THKOB, no B03MOlKilOCTH 6e3 3BM, 6e3 

CJIOJKHhlX cnelJ,HaJIhHbIX .9KCnepHMeHTOB H T ..JI,. HHJKe ne

pe'IHCJI5IIOT'CH B03MOlKIlhre nYTH pellICHHH 3THX 3aJl,3tt. 
flpU/;WHeHue P3M OCTaeTC5I OJl,HHM H3 HaH60Jlee peaJIb

HhlX H 3<Pt:PeKTHBHUlXMeTO)lOB YCKopeHHbfX HCnblTallHH 11 
JlJTH cepm1HblX H3)leJIHH C pe3epBOM. O)lHaKO 3JleCh B03

107 

MOJKHbI Cephe311bIe ynpOI·llellHH. 11.t~ifcTBHTeJIhHO, npH HcnhI

TallHHX 'CepHHHoro l1'3J1,eJIH}I r JI3BllaSl I~eJIh - npoBepHTh Te 

cpaKTophl, KOTOphre 33BlICHT 01' 3aBOJla-H3roTOBHT€JI}I. ;\10JK
HO He npOBepHTh, HanpHMep,nOKa3aTeJIH CHCTCMhI KOH

TpO.'IH H nepeXOJl,a H3 pe3epB, OIIpeJl,eJISleM.hle KOHCTPYK
UHeH, 'CxeMaMH H T. n., HO 'He TeXHOJIOrHeH H He Ka1.IeCTBOM 
H3rOTOBJIeHI151·. To JKe OTHOCHTCSl H KO BpeMeHH BOCCTaHOB

JIOHHH C TeM JlOnOJIlleHHeM, 41'0 Ha 31'0 BpeMH BJI.HHeT 

elUc H KBaJI'H<pHKaUHH OOCJIYJKHBaIOlUcro T1epCOHaJIa, KOTO

p351 npH HcnbfT3HH}lX Ha 3aBOJl,e MO:IKeT TOJIbKO HCKa3HTh 

pe3YJIhT8T no Cp3BHeHlIlO C 3KCTlJIyaTauHoHHbIMH YCJI013lIH

MH. ECTecTBeHHo npHB.letJb JVHl olleHKH 3THX nOKa3aTeJIeif 

CT8THCTHKY, HaKOnJICHHYIOBo epeMR: HCnhITallHH OnblTHbIX 

06pa3ILOI1,B XOJlC 3KCTlJIyaTaUHH IlpeJlbI)!YIUHX 3K3eMnJIR:

pOB !l3JleJIHH HJIH H3 JlPyrHx (JI,OCT(YBeplll>lx) HCTO'lHlfIWB. 

Tor",1a MOlKHO C'!}fT3Th, 4TO YKa3aHHhle IJOKa3aTCJIH H3BeCT

lIhl, H Ha HCrThITaHHHx cepHifHhIX H3J1,CJIHH HX He onpCJle

JIHTb. B <P0PMYJIlJ llJIR: nJI3HHpOBaHHH HcnhIT3HHH (<P0PMY
JIhI Jl,OBepIHCJlhHblX rpaHIfU. JlHCncpCHH D [R] H T. Jl.) 

ilOJlJKHbI BXOJl,HTh nap3MeTpbI, xapaKTeplnYlOlUHC norpellI 

HOCTh HMCIOlUHXC5I OlleHOK TaKHX nOKa3aTeJTeH. HanpHMep, 
eCJIH npHMeHHeTC}I HOpMaJlhHoe npH6JIH)l(CIIHC, a D [R] 
B 

hI 
tJHCJIHeTC5I MeTO)LO'M JIHHeapH3aI~HH, TO B <P0PMYJlhI ilJI}! 

ITJIaHHpoB3HH5I Jl,OJlJKHhI BXO)3.HTh fIOCTOSUlHhIe CJlaraeMhle 

BHJla (oR/oO;)2XD[.Od. ECJIH HMelOlUaHCH CTaTHCTHRa Jl,0
CT31'0'IlIa BeJIHKa, TO 3THMH CJlaraeMbIMH MOJKHO Boo6IUe 

npeHc6pC4hH3-3a MaJIOCTH D [,od. 3TO 3KBHBaJleHTHO 
3H3HHIO TO'IHOro 3H3lJCHHR: 0,. 

OnHC3HHhll1 npHCM nOMHMO Toro, 'ITO 011 CHHMaeT C 3a

BOJl3-H3f'OTOBHTCJIH OTBel'CTBCIIHOCTb 3a lie 3anHcHlllHe 01' 


1J10CJIe)!HerO xapaKTepHCTHKH, CyulecTBeHHo ynpOIuaCT npo


UCCC HClIhlTalIHfl. B Tex )Ke CJIyqaHx, KOr)la HMelOlUaHcH no 


3THM xapaKTepHCTHKaM CT3THCTHKa lIaCTOJlhKO OCJIHKa, QTO 


HX MO:IKHO C4HTa'rh H3BeCTHbIMH TO'IHO, ynpolUaeTcH H npo


l{ecc pa3'paOOTKH MeTO)!HKH. 31'0 CBH33HO C TeM, 'ITO Bce 


H:-lBeCTllhle napaMeTphI B BhlpaJK,ellHH R (0
1
, O , "', On)


2
CTanOB5ITCH nOCTOHHnhIMHK03<pqlHI~HeHTaMH. ECJIH, nanpH


Mep, npHMeHR:CTCH JIHHeapH3aUHH, TO OTnaJl,3eT He06xoJlH

MOCTh BbfLfHC"'IR:Th npOH3BOJl,Hhle n03THM napaMeTpaM. 


MeToo 3K8U8aAeHTHOU CXeMbJ npHMeHR:eTC5I KaK MeTO.n: 

YCKOpeHHblX HCIIhlT3H}fH Jl,JIH 'H3)~eJlHH IC pe3epBOM, COCTOH
IllHX H3 OJlHOTHnHhrx 6JIOKOB (YCTPOHCTB). CYTb ero CO

CTOHT B TOM, LfTOH3J1,eJlHe H3 n OCHOBHhIX H m pe3epBHhlX 
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6JlOKOB -C HHTeH<cHBHOCTblO OTKa3'OB Ka)K)l,OrO 6JlOKa ')" ·pac. 

CMaTpHBaeTC5I Ha HC'fIblTaHHHX KaK nOCJle,n,OBaTeJlbHaH ue

nOllKa H3 m+n 6JlOKOB <c HHTeHC'HBHOCTblO OTKa30B A= 

=A(m+n). OlleBHAHO, 'lTO f1PH oueHKe TaKOH uenOtJKH 

YllHTblBalOTCH OTKa3b1 BceX 6JlOKOB, KaK OCHOBHblX, TaK H 

pe3cpBHblX. Bce OCTaJlbHble napaMeTpbl, IBXOJ~51rn.He B 4Jop

MYJlblpe3ep'BHpOBaHHH , C'lHTaIOTCH 'H3BeCTHbIMH. IlpH 'HOM 

OlleBH,n,HO, liTO '1l0Ka3aTeJlb Ha,n,eIKHOCTH H3)].eJlHH R O,n,HO

3HallHO OrIpe,n,eJlHeT'CH BeJIHllHHOH A. Ilo3TOMY HeTpy,n,HO 

nepeCllUTaTb ypOBHH Ro H Rl B COOTBeTcTBylOll~He ypOBHH 

Ao HAl, H Bce HcnblTaHHH 'C'Be}I,yTcH K KOHTPOJlIO BeJlU'lHHhI 

A o6rn.enpHlHlTbIMH MeTo)].aMIL PUCKH npH 3TOM He MCHH

lOTCH. llaHHblH MeTO)]. HCnOJlh3yeT TY IKe CTaTHCTHKY, 'ITO 


H 06bPmblH P3M, Il03TOMY COKpalueHue 06'beMa HcnblTa


HHH 3,n,eCb TaKoe IKe, o,n,HaKO caMa HCnblTaTCJlhHaH 'Ilpoue

j\ypa 'npe,n,eJlbHO 'npOCTa CYMMllPYIOTCH BCC OTKa3bl. 

CJl(~,n,yeT OTMeTHTb, 'lTO TaKoe yn.pOIl~eHHe HenpHMeHHMO 

K 'H3,D,eJIH5IM, COCTOHrn.HM liB pa3'HOTHnHbIX 6Jl OKO'B , B nOCJlC

Jl,OBaTeJlbHOH 3K'BH'BaJleliTHOH cxeMe BJlHHHHe Bcex 6JlOKOB 

'Ha 06rn.yIO Ha,n,eIKHOCTb cxeMbi OJlHHaKOIlO, TOfj\a KaK B pe

:iJlbHOM H3J~eJlHH 0110 pa3JlHll}[0. Il03TOMY B 3KBHBaJlCHTHOH 

cxeMe CHHlKCHHe Ha,D,eIKHOCTH 60Jlec BalKHblX YCTPOHCTD 

MOIKeT KOMlleHCHpOBaThCH TIOBblWCIlHeM Ha,lleIKHOCTH BTO

pOCTeneHHhl.X, H KOHTPOJlh uenOllKH no nOKa3aTeJllO A He 

MOlKeT 3aMellHTb KOHTPOJlH no nOKa3aTeJllO R. 
Y'leT npeoweCTBYIOUl,et1 U1uIJOpM.au,uu SIBJlHCTC5I nep

CIIeKTHBIlblM cnoco60M COKpaIl~eHHSI 06'bCMa HCHblTaHHH 

B YCJlOBH51X cepHHHoro npOH3Bo,n,CTBa, 113secTHo HeCKOJlhKO 

S3pHaHTOB YlleTa 3TOH HH4JopMauHH, 
a. CJlOlKeHHC YIKC 'HMeJOmeiic51 CTaTHCTHKH co CTaTH

CTHKOi1, nOJlyqCHHOH B xo~e HcnblTaHHH. ECJlH ,n,o HcnhITa

HHH CTa'THCTHKa HMceTCH TOJlhK'O no OT,llCJlhHhiM KOMfloneH

TaM H3,'1iCJlHSI, TO nOCJle CJlOIKeHHSI Hapa60TKH '~THX 
KOMnOHeHTOB 3aBe,n,OMO -6y,n,YT 60Jlhllle OCTaJlbHhlX. CJle,n,o

BaTeJlhllO, KOIITPOJlh Ha,n,e)!{HOCTH H3,n,CJlH5I ,n,OJllKCH llPOBO

,n,HTbCH C nOMOU~bIO P3M. 

6. CJlOIKCHHe CTaTHCTHKH no rpyrmc H3 N nOCJl.e,n,OBa

TeJlhHO BbI·nycKaeMblx H3,llCJlHiL BblBO,llbI, c,n,eJlallBhle no 

:nOH CTaTHCTHKe, OTHOCSITCSI KO BceM rpynne. MCTO,n,bI 

HcnblTaHHH sbl6HpalOTCH HCXO,n,SI H3 nH H cncuHqmKH H3

~CJlHH, OCHOBHOM np06JleMOH 3,n,eCh 51BJlSICTCSI opraHH3aUHH 

B03Bp3Ta HJlH ,n,opa60TKH nej)'Bblx H'3,n,eJlHH 3a6paKoBaHHblx 

rpynll: KaK npaBHJlO, K MOMeHTY OKOHqaHHSI 'HCnblTaJlHH 

nOCJle,n,HHX H3,n,CJlHH nepBble 6y)l.YT y)!{e OTnpaSJleHbI no
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1'pct)HTcmo. rpa4JHK MOIKeT 6b1Tb CKOJlb351rn.HM: KaIK,llOe 

OllCpeJl,HOC H3)1eJlHC 06beAHHH,eTCH c N-I npe,n,bI,llYU~HMH. 
6. KoppeKTHpOBKa 'I'OllHOCTH HJlH Jl,OCTOBepHOCTH KOH

TpOJlSI B 3aBHcHMO'CTH OT pe3YJlhTaTO'B npC,llbl,llyUUIX HNlbi
TallHi1, ECJlH B TeqeHHC ,!J.OCTaTOllHO ,llJlHTeJlhHOrO nepHOll.a 

npOH3Bo,n,CTBO BbInycKaCT H3,llCJlHH, COOTBCTCTByIOll~He TpC

60BaHHHM, TO 'MOlKHO nOHTHHa TO HJlH HHoe OCJla6JleHHe 

KOHTPOJlSI. Ilporn.e 'Bcero MCHHTh 'PHCKH no ,llOrOBOpeHHOCTH 

MClK,lly nocTaBrn.HKOM H 'lloTpe6HTeJleM, T. ·e. TaR )I{e, KaK 

OHH YCTaHaBJlHBalOTCH nepBOHallaJlbHO. OJl,HaKO CyUl.eCTBY

eT PSI,n, npoue~yp, npe,llnHCblBaIOrn.HX MCH51Tb PHCKH (HJlH 

Hcnocpe,n,CTBeHHO nJlaHhIKOHTPOJlSI) T3KHM 06pa30M, '-IT06hl 

06ecneQJoIBaJlaCb OnTHMaJlbHOCTh 'no TOMY HJlH HIIOMY Gnpe

,n,eJl,eHHOMY KpIlTepHJO (pa60TbI <P. 11. KY3bMHHa, 

M. 11, JIoH,n,cpa, E. r. A3apOBa). O}~HaKO H3BCCTHble Ba

pHaHTbI TaKHX npouc,llyp nplflMeHHMbI TOJlbKO K nH
~YHKUHHM O,llHOH ncpCMCHHOA. 

BbIBO.Qbl 

TaKHM 06pa30M, j\JlSI CJlOlKlIblX H3,lle.'IHM CylUCCTByJOT 

,llOCTaTOllHO 06m.He, XOTH 3allaCTYlO JlHWb 'llpn6JlHIKCHHble 

MCTO,n,bI KaK orIpe,n,CJlHTCJlhHbIX, Ta$ H KOHTPOJlblibIX HCIlbl

TaHHH, BqHCJlC nOCJlCJl.HHX HMeC'TCSI, KaK 06b111HO, O}lHO

cTyneJlllaThIH H llOCJlc,n,OBaTC.:lbHhll1' KOHTPOJlh, BKJllO'l3JO

m.HH B ce6SI H3seCTHble MeTO~bI [3, 5, 6J KaK lla~TlIhIH ~Jly
llaH rrpH 'llOK33aTeJle- ~YHKaHH O}~HOH llepCMcHlIOH. 

np06JleMa HCnblTaHl:!H CJlOlKHblXH3ACJlHH 06YCJlOBHJla 

rr051BJlelIHe CIll,C O,lllIOrO MeTO,lla, OCHOBalIHoro Ha .HCrrOJlb
30BaHHI! ~OBCpUTCJlhHbIX rpaHHU II nOJle3HOrO ,llJl51 m06blX 

H3}l.cJlHil (npeIK,n,c Bcero ,n,Jl51 OlleHKH H3,n,elKHOCTH B xo,n,e 

3KCIJJlyaTaUHH). Ero CJle,llYCT paCCMaTpHB3Tb KaK JlOrHlfe

CKoe ,llOnOJlHCHHe K nOCJle)1.0BaTeJlbIlOMY KOIITPOJIIO, T3'K 

KaK 3~CCb HC TOJlhKO caMO 'peweHHe 0 'lIpHeMKC HJlH 6pa

KOBKC, 110 H PHCKH a fl 13 onpelJ:eJlHIOTCH PC3YJlhTaTaMH 

3KcnepHMelITa. KJlaCCH'lCCKHH onHocTyneH'laTbIH KOHTPOJlb 

Hcno,lIb3y-eT 3TH pe3YJlhT3Thi JlHlllb JI.Jlf! npHHHTHH perueHHH. 

IlOCJl,e,n,OBaTCJlhHhIH MeTO,ll BaJlh}I:a B CBOC BpeMSI HBliJlCH 

3HaqHTeJlbHblM ruaroM 'BrIcpe;!. npClKJl.e 'Bcero nOTOMY,tJTO 

nOCTaBHJl 'B 3aBHCHMOCTb OT PC3YJlbTaT013 3KcnepHMeIITa 

He TOJlhKO peWeHHC, 'HO H Tpe6yeMblH 06beM Hc,nblTaHHH V 
npH 4JHKcHpoBaHHbIX R(), RI, a H 13. I1cnoJlh3oBaHHe )I{,e 

,llOBCPHTCJlhHblX rpaHHU 1l03BOJl5lCT 'B 3aBHCHMOCTH 01' pe

3YJlbTal'OB3KCnepHlMCHT3 npH 4JHKCHpoBaHHbIX Ro, RI H V 
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npHHHM3Th pellleHHe H O'IIpe,ll.eJIHTh pUCKH, ooecne'llm3e

Mhle TIPH 3TOM. nO-BH,ll.HMOMY, B03MO)f{HbI.H .u.pyrHe COtJC

T3HIUI <pHKcHpyeMhlx H CJIY'laHHhlX BeJIU'lHH H.3 'B33HMOCBH

S3'HHhlX Ro, RI, a, jl H V. 

rnaBa 5 

np.s:IMOVt 3KCnEPI-1MEHT AnbHblJ.1 METOA 
J.1CnblTAHJ;lVt HA HAAE}t{HOCTb 

PaCCMOTpliM TencphBonpocbI HJI3HHpOBaHH5J H npoBe

Jl.eHHfI TaKHX HCllblTaHHH H3 Ha)!,e)J(HOCTh, Kor)l.a Ha6JIIO)l.a

lOT KOHKpCTHble ~CaJIH3aUHH C3M6ii OUCHHBaCMOH BeJIHlJH

HbI, a paClJCTbI npHMeHfllOT TOJIbKO )l.JIfI YCPC,ll.HCHHH pe

3YJIbTaTOB. PaHCC Mbl 'Ha3B3JIH- MeTO)]., y)l.O'BJIeTBOpmOlUHii 

npHMhlM 3KcnepHMClITaJIhHbiM MCTO' 

1 H 5.2 6Y)l.eT pacoMoTpCH DaM npH 

ero HCflO.1h30B3HHH no npflMoMy H3SHa'leIlHIO, T. e. )l.JIH 

OUCHKH H KOlITPOJIH Ha,ne)f{HOCTH, npH'leM B § 5.2 Bbl)I,eJlCH 

oc060 ·CJIO)f{llblH cJIY'laii C 3aBHCHMblMli O'nbITa'MH. B § 5.3 
BKJllOlJeH pflJt flo60'fHblX pC3y.'1bTaTOB, KOTopble y)].aJIOCb 

nOJIY'lHTb c nOMOlUblO Tex }!{e 'MeTO)l.HK, 110 lnpuMeHellHblx 

,nJIH pemeHHH J~pyrHx 33,ll.a'l. 

5.1. npHMeHeHHe np5tMOrO 3KcnepHMeHTanbHoro MeTOAa 

Ot{eHJW cpedHeu HapavoTKu Ha OTKQ3 C nOMOlUblO 

DaM. B 3TOM CJlY'laeHa6JIIo)l.3eMOH 'SCJIH'lHHOH HBJIHIOTCH 

HHTCpBaJIhl MC:tK)!,y OTKa3aMH, KOTopble '3aTCM npOCTO 

YCPC)l.HHIOTCH. To )J(C OTHOCHTCH K Ou.CHKe CpC)l.HerO Bpe

MeHH BOCCTaHOI)JICHHfI H pfl)l.3 )].pyrHx TeXHH'ICCKHX nOKa

SaTeJIeH THna CpC)l.HerOBpeMeHH. DpHMepuo TaK )f{C oue

lIHSalOTCH TIOKa3aTCJIH THna HHTeIlCHBHOCTH. nOJlaB.1HIO

Illafl 'IaCTh JIHTepaTyphl no 'HCllhlTaIlHHM Jla na}I,C)f{HOCTb 

nOCBflmeHa HMeHHO TaRHM HCllhlTaHHHM. 

Ot{eHKa 8epOJlTHOCTHblX nOKa3aTeAeii c nOMOmblO DaM 

MeHee HSY'ICHa, 11, KpOMe Toro, OHanpe)l.CTaBJIHCT Oco6ull1: 

HHTepec 'IlpH Ou.eHKe CJIO)f{HhIX H3)l.eJIHH, onepaTHBHblH 'IIO
KaSaTeJIb 'Ha,)l.C)f{HOCTH ROTOPhlX 01JeHb lJaCTO H::MeeT eMblCJI 
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Bep05JTHOCTH KaKOI'O-JIH.OO COOhlTHH. MhI Y)f{e BH)l.eJIH 

B § 1.3, "HO K03<P<PHI.{HeHT coxpaHeHHH 3¢l¢leKTHBHOCTl1 !("¢> 
,ll.JI5J H3)l.eJIHH, 3¢>¢leKTHBHocThlO KOTOPhlX HBJI5JeTCH Bep05JT

HOCTh BhI<IlOJIHeHHH OnpeLl;eJIcHHoH 3a)l.atJH P, npe)l.cTaBJIH

eT co6oH 6C3YCJIOBHYlO 'BepOHTHOCTh Taro, 'ITO BblJIOJIHCHHe 

3a~1.atjH HC 6YJl.eT copBa'HO H3-33 OTK3S0B. 4aCl'HhIM C!lytJa

eM TaKOI'O nOKa33TCJI5J MorYT 6bITb H /(r, P (t), /(or. LLJIH 

CJIO)f{HbIX 'HS)tC.'HH xapaKTepllbl H TeXHHtJeCKHC BepO~ITHOCT
Hble nOKa33TCJIH. Bepo.S'l.THOCTh oOllapy}!{eHHH OT~a3a, scpo

HTHOCTh ycnelllHoro nepeXO)l.3 I!a pe3cpB (CM. § 6.1) H T. fl. 

I103TOMY )l.aJICc paccMaTpH'BaeTcH OUCHKa TOJIbKO BCPO.S'l.T
HOCTHhlX nOK3SaTeJIeH. 

CYTb MeTO.ll.a. 0l~eHHS3eMblH nOK333 Tf:Jlb 
eCTb BepOflTHOCTb 'HeKOl'OpOro e06blTH.S'l., HonblTanH.S'l. npe,ll.
CT3BJIfllOT c0'6011 N OllbITOB, YC.:10BHH 
31'0I'OCOOhlTlHI H ·npoBepKy ero 

HJIH UTCYTCTl3'I!5J. Tax, inpn {)I~eHKe 

MaJIbliOe ¢lYHKUHoHHpoBamlc H:JjleJIIiH, a OllblTbl COCTOHT 

B npoB'ep'Kc rOTO'BHOCTH 1I3JleJIHH K pa60Te (pa6oTocnoeo6

HOCTH) B P33JIHl.JHble MOMeHTbl BpeMeliH. PC3YJIhT3TOM 

HClIblT3'IIHH HBJIHCTCH KOJIJPleCTBO C.1YlJaeB n, KOI'Jla pac

CMaTpHlHiCMoe c06blTlle ¢aKTHIlcCKH "'Me.TIO MCCTO (ycncx 

OlIblT:1). OllclIKa )l.JlH nOK33aT€JIH R OnpCi)l.eJIHCTC5J KaK OT
1l0WCHnc 

R=CClliN. (5.1) 

llAfl Ol{Cl-tK.U /(nitl IIaM M'O}!{CT npHMeH5ITbCH llO-pa3HO

My 13 3a13HCHMOCTH OT Cnel{H<pHKH H3)l.CJIHH H opraIlH33 lum 

HCIlbITalfHii. B03M'0)f{HOCTb Ii ¢lOPM3 ero npHMeHellHH CHJIb

no ClaIlHCHT, B lJaCTHOCTH, OT '1'01'0, H3CKOJIhKO IT0"1.po6HO 

MO)KHO npOBeCTlI a'1I3JHB npHlJHll cpbfBa BhIfIOJIHellHH 3a)l.a

'Ill. CpaBIfHTCJIhlTO npOCTO npHMCHHTb DaA1. J[JIH OnCII'KI! 

/(,,,p npH 1, T. c. Kor)].a HCJ1paBHOC H3)l,eJIlfe 3aBeJ~O
MO IlblllOJIIUJ{:T 33)l.a'lY '11 ero 3<p¢lcKTIfBIlOCTh OnpO)lc.'51eTCfI 

Oil,lIOii. TOJIbKO HanC}!{HOCTblO (E=K".:p). TaKHc lf3~eJIHH 
HepeJiKH B 'HapO)l.HOM XOClHifcTBC. )],JIH HHX onblThl )l.OJI)KHbI 
IIMHTHpoBaTb BblllOJIlIClllfC 3a)l3'lH, H TOr,il.a 13 (5.1) BMCCTO 

N IlOJJ.CTaBJIHCTCH o6mee lJHCJlO T3Imx onulTOB, a BMCCTO 

n - lJHCJIO CJIyqaCB ycncmHorOBblnOJIHeHH5J 3 a)l.a 'IH. 

PaCCMOTpHM ellJ,c O.LNiH 'BapHaHT o~ellKH /(otP C no

MOIl{blO DaM. OH npe)].Ha3HaQeH )l.JIH HClnOJlb30Il3'HHfI B co

'lCTamm C illHPOKO pa-C'f1pOCTpaHeHHbIM CIIoc·o60M onpe)l.e

JICHllfI Po. TaK:tKC InpOBO)l.HTCH N onblTOB, HM'HTHpylO

I~HX BblnOJIH€HHe 3aJl.al1JH. OHM MoryT npOBO)l.IITbC5J no 
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OJI.lIOMY llJ1'H rpynnaMH (ceaHcaMH), B HHX MorYl' YlJaCTBO
BaTb 01' OnHoro .no N l:!3,l(CJlHl1:. ,UonYCTHM, 'ITO 3HaJlH3 

pC3yJlbTaTOB onblTOB n03BOJl5lCT pa3J],e.'fH1'b HX Ha cJlcnylO-. 
lll,He rpynfIbl: 

a) BbrllOJlHeHHe 3anaqH k cJlY'lIaeB; 

6) HeBbmOJlIle'HHe H3-3a OTK330B, B TOM 'lIHCJle H3-3a 

D0)3MeCT.1I0rO ).(CHCTBH.H OTKa30B C npynlMH ¢aKTopaMH 
l CJlyqa'eB; 

B) HeBbll10JlHeHHC H3-3a .aeHCTBHH .n.pyrHx cpa Kl'OPOB 

rrpH OTCYTCTB}!'H Bpcniloro XlCHCTBH5I OTKa30B m cJlyttaeB_ 

'uJlH OTIpeneJleHHH Po, CTporo l'OBOPH, CJle,lf;ona.'10 6bl 

HcnOJ]b30BaTb 'POJlbKO TC OnblTbl, ')3 XOJlC KOTOPblX H3IleJlHC 

6blJlO 110JlHOCTb~ Hcnp3BHO, OnHaKO illa np3KTHKCK HliM 

Jlo6aBJl5IKlT elll,e H onblTbI C 01'Ka3aMH, He rrOBJIHflBUlHMH Ha 

PC3YJlbTaT BbIllOJlHC'HIIH 3a).(aQH. Tor.n.a HcnOJlb3YlOTCH orrbl

TLI rpyrrn a) H B), a B Ka'lIeCTBe OI(eHKH Po BH,l,a (5,1) 
lIpHMeHHeTCH OTHOlUeHHe kj (k+m). 'uJl5I onpene.ileHH5I K::Jrf> 
KaK oueHKH 6C3YCJlOBHOH B'epoHTHocTH necphIBa on bIT 3 

OTKa3aMH MO:tK'HO (a 3 Ha'IH1', H Hy:tKHO) HCnOJlh30BaTb Bee 

npO'B(~ILeHHbIe OfIblTbl, CqllTaf! ycnCIlrHhlMH OlJhlTbI TCX :tKe 

a) If B), T. C. I3bI'IHCJI5lTb OTlIowellHC (k+m) N. 
HeCMClll,'eJl.1I3H OUCHKa. ,UdicTBHTCJlbllO, B cpe)lHCM 

= NPoK::J{fJ, I=N(l--K::J{fJ), m=N{l~Po)K,,(fJ, H 1'OrJ'la MO:tK

HO 3anHcaTb 

k + m ] NP.K9Ip + N (\ ~ i'o) K 3,p
M [ -N-- N Kcq,· (5,2) 

TaKUM 06pa30M, B )J,aHHOM cJlyqac JlJIH BbJlHIC.'1CHHH 

TOqe'l HOM oueHKH Kn<tJ no (5.1) B Ka'leCTBe n CJleJl.ycT 'HC

rrOJlh30BaTh CyMMy k+m. OTMCTHM, ;lITO J(Jl5I onpMeJ]eHHR 

Kn$ 3JtCCh lie Tpc6yeT(~5IHHKaKHX cn,CllIiaJlbHblX HcnhlTa

HHH. CymccTBeHHo eme H TO, 'ITO oueHKa Po npH 31'OM 

HHKaK He HcnOJlb3YCTCH H H3J'10:tKCmWH MCTo,nHKa npHMe

lIIiMaH Tor)l,a, KO'r}l.a OnblTh) iHaTIpaflJlCHhI lIa OIIPC/lCJICllHe 

HC Po, a ua60pa t:taCTHbIX xapaKTepHCTlIK H3)]~eJlHH (TIma 

TOqHOCTH, 'fIPOH3BOJl.H1'eJlbHOCTH H T. n.). Ba:tKHO JlHWh, lJTO

6bI onblTbl lI'MHTHpOBaJlH BbInOlIlIellHe 3a !J,a t:tll , r 

YCJlOBHSI npHMeHeHHfI MeTO)la. ,UJl5I 03M Hc06xonHMO, 

'IT06bl H3JICJlHe Hc.nbITbIBaJlOCb B nOJlHOM 'COCTaBC (KaKHe

JlH60 nepeC'le1'bl npaKTHqecKH neB03MO:tKHbI) H qT061>1 6bl.rra 

XOPOlUO HMHTHpOBalla peaJlblla51 pafiOTa H3J].eJI1HI, 1'. C. 

06ecnelJHBaJlaCb nOJlHaH HarpY3Ka H 1', 'fl. 3"n,e<:b 'He 1'pe

6yel'CH 'HenpepblBHblH CTporHH ytteT Hapa601'KH, OTKa30B H 

BocCTaHOBJleHHH: Hy:tKHa T'OJlbKJO CPHKCaUHH pC3y.HhTaToB 
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onhiTOB. lJ13BHblM )lOCTOllHC1'BOM n3M npH oueHKe K,,¢ 
$lBJl5Ie1'C5I TO, 'ITO OH He 1',pe6ye-r 3HaHHH CBH311 Me2K)lY Tex

HIPleCK'HM COCT05l1meM H3)lCJll151 Hero BbTxonHbIM 3¢cpeK
TOM He ,Hy2K'HO HH nOHHTHH «011Ka3», HlI «BC<:OBbIXQ KO

3CP¢HIu!eHTOB H T. IT. TaKHM 06pa30M JIHKBHnHpYlOH:5I Bce 

H03M02KHble CHCTe'MaTHtIeCKHC 'OlU'H6KH, BHOCHMblC 1'eM 'lIJlH 

HHblM MOnCJlHpOBaHHCM :JTOHCB513H, a BCH ,npoucnypa HC

m>lTa ~mH yrr p0lll,a crC5I. 
nOCJle;ll,HHH cpaKTOp OC06CIIH0 'Ba2KCH npH HcnbITa'HH5IX 

l13Jl.eJlHH. y KOTOPblX B03MO:tKHbI KpaTKOHpeMCHHble caMO

YCTpamHOlll,He<:5I HCll'CTIpaBHOCTH c60H. ECJlH C60H CPHKCH

PYIOTCH l1e3aBHCHMO 01' BbU10Jl,HCIIH5I 3al~a4H (HarrpHMcp, 

B 3BM--cxeMHblM KOHTpOJlCM), TO Ol~OHKa HX BJlHHHH5I Ha 

pa60TY 'H3JlCJlHH 'lICKJllO'lIHTeJlbHO ,CJlO:tKHa. ,Ua:tKc IVI5I H3ne

JlHH C ,If;ByM5I YPOBlHfMH paooTocnoco6HOCTH, r.ue CUOH 

Hy:tKHO pa3J],eJlHTb Bc-erOHa nBC rpynnbl: OTKa3bl If ITPO'llH' 

HcacnpaBHOCTH, 3TO y.n.aCTCSl 'CJl,.eJlaTb Ollenb PC,L(KO H OtIe,lIb 

rpy60, n3M CYlll,CCTBCIIHO yrrpomacT rrpOUJlCMY, TaK 'KaK 

C60H 3J],eCb YlJHTbJ'BalOTC5I aBTOMaTH4COKH. 
OCHOBoHbl,M nenOCTaTKOM n3M 5IBJUle1'C5I TO, 41'0 OH 

HMCCT nOHH:tKelIIlYlO TO'lHOCTb (nOCTOB'e'PHOCTb) rro cpaBHC
HHIO C K:~M HJlH P3M, OCHOBaHHblMH !lIa 06UqIlOM lien pC

PblBHOM caope CTaTHCTHKH, MO:tKBO CK33aTb,'lITO npH OT

CYTCTBHH CH,cTCMaTHlJeCKOH 01lIH6KH n3M npl:!BO)l,HT 

K 60JlbUleH cJlYlJaH11I0il 0llfH6KC (CM. § 5.3). OnHaKo no

CKOJlbKY Il3M He HCKJlKlqaCT c60pa >CT3THCTHKH, 3TH MeTO

Abl ueJl{."C006pa3HO COBMell~aTb_ 
npH onpen'eJl-€HHH Bep05lTHOCTHblX nOK33aTCJleH JICHa 

nC:tKHOC'PllOro xapaKTepa n:~M 33'IaC1'YlO 5IllJl5leTC5I C.n.HIl 

CTsellIlblM npHCMJleMblM MCTOJJ:OM, HanpHMCp, nOJlHOTY 

KOIITPOJlfl H3nCJlHH E}KCnepHMeHTaJlbllO MO)KIHO DnpCl(CJllITb 

TOJlbKO nYTeM cpH,KcaUHH (paKTa ouna'py:tKCllHH nJIHH~06Ha
py:tKellH5I Cl:!CTeMOH KOHTPOJ]5{ Ka:tK)J,oro B03Bl:!KUlerO OTKa

33, nocJle lJero oueHKa Bep05!THOCTH 06Hapy:tKmlHH Bbl'IHC

.nHeTCH no (5.1) Kax OTIIOUlCHHC qHCJla o6Hapy:tKCBHb1X 

OTKa30B n K o6meMY HX KOJlHlJe<:TBy N. nO'lTH 'Bce CKa

3311Hoe B 'naHfIOH rJla'Be 0 f13M OTHOCHTC5I Ii K TaK'HM rro

Ka33TeJl5lM (c HeKoTopblMH OqeBHnHb),Ml:! nonpaIlK3MH). 
<l>aKTopbI, HCKa::lKalOlll.He pe3YJlbTaTbI HcnblTaHHH. Oi~

HHM H3 IHHX 51BJlHCTCH CneUHaJlbHaH IUQ,n:rOTOBKa, npDBO

JHIMa51 nepe..n 3anJlaHHpOBaHHblM onbiTOM, 'lT06b1 O1'Ka31>1'
IIC COpBaJlH )l,OpOrOCTOHlIJ.HH 3KClfICPH MeET (Ha nOM,HH M, llTO 

npl1 Out:mKC Po orrblTbI C OTKa33M'H cttl:!'TaIOTCH HC3aQCTHb!

MH). Eha 11(::vJ.rDTOBKa 3aKJl104aCTC51 B J],onOJlHHTeJlbHbIX 
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npOBepKax, perYJlHpOBKaX, npoqJHJIaK'THKe H T. )l. OHa He 
TOJIbKO MernaCT npHMeHOHHlO D3M, HO )leJIaCT HeB03>MOIK

HbIMH HCIlblTa'HHHHa H3)lCIK!HOCTb Boo6lUC, TaK 'Ka K MeH5IeT 

Ha)le)!{HOCTb H3)leJIH51 no cpaBHeHHlO C3KCnJIyaTaILHOHHoH. 

)lpyrHM Ba)!{HblM q:,aK1'Op,OM, 'BJI'H5IlOlUHM Ha pe3YJIbTaT, 

HBJI5ICTCH OTM€Ha3a'nJIaHljpOBaHHoro onblTa. eCJIH 'Hcno

CPCJl.CTBCHHO nepC)l em 'HalIaJIOM B H3)lCJIH'H 06Ha PYIKCHa 

lleUCnpaBHOCTb, yCTpaHHTb KOTOpylO K 'Ha"IaJIY onbITa , IIO

BH,nHMOMY, He Y)la-CTC51. E~JIH eCTb YBCPCHHOCTb, 'ITO YCTpa· 

HUTb HCHCnpal3lHOCTb BOBpeM5I HCB03MO)!{HO, a lIpl1 3TOM 

onbIT 6Y)lCT Ha'BepH5IKa COpl3all, TO MO)!{HO yqHTblBaTb ~T' 
MeH.CHHbIH OnhlT (onblTb)) Ka K copBaHHblli H3-3a OTKa3a. 

ECJIH TaKoH YBepemlOCTH HeT, CJIe)lyeT, HeB3Hpa5I Ha 06Ha

PY)!{CHHYlO 'HeHonpaBHocTb,Bce IKC HalIIHlaTb 3KcnepHMeH1' 

B 3an.naHHpoBaHHoe n.PCM5I, npHHHMa5I MCpbl K BOCCTanOB

JIenHlO H3)leJIHH, KaK B 06b1qHOH paooTc. Bcc onblTbI, npo

I3fVl,CHllblC B T3KoM3Kone-p1IMeHTc, 3aTCM Y'IHTblBaIOTl:5I lla 

paBHe C )lPYrHMH. 
Tpc60BaTb BhlJIlOJIHCIIHH nOCJIe)lnero YCJIOBHH Ha HCDbl

Ta'HH5IX HC ,ocer,na pa3YMHo, TaK KaK CTOHMOCTb 3KcncpH

MCHTOfl TIO onpC,llCJICHHlO P()3aQacTYIO OQCHb I3hICOKa. CJIe

,nYCT TaK)!{e HMCTb B BH)lY, 4TO )lJI5I OUCHKH K3<P CCTb H 

,npyrHc cnoco6bl, TOr)la KaK Po 06bI'IHO ouemiBaeTC5I TOJIb

KO HIHIMblM 3KcncpHMeHToM. 
Onpe)l.eJlHTeJlbHble HCnt>lTaHH5I. ECJ1l1 onblTbl lfe3aSHCH

Mbl, T. e. BCP05I1'HOCTb HCXOJJ.a KaIK)lOrO onblTa He MeH5ICT

C5I '8 3aBH<:HMOCTH OT HCXO)lOB npe,nhIJJ.YlUHX, 1'0 TaKHe 

Hcn lilT a mUl npe)l.CTaflJI5IIOT co601i 'KJIa-CC'HlICCKYIO cxeMY 

Depny.I1JIH. DOCKOJlbKY BCP05lTHOCTb yonexa B C)lHHH~HOM 
OllbJTC onpe.n.CJI5ICTC5I OIl,emmaCMbiM ,nOKa3aTeJICM R, 'BCPo

5lTIlOCTb n ycnexoB H3 N OflblTOB pn (R) pacnpc,ne.'IcHa no 

6HHOMHaJIhHoMY 3aKoHY C napaMcTpoM R: 

Pn (R) =CllNRn (l-R) N-n. 

<!>opMYJIa (5.1) npe)lCTa'BJI5IeT 'coooH TOQCQHYlO oueHKY 

napaMeTpa' 6HH:OMHaJlbHOrO pacnpc,neJleHHH, npH4eM He

cMelUeHHYlO, <:OCT05lTe.'IbHYlO H 2)cpcpeKTHBHYlO. 

)lJI5I OUCHKH !1I.OBCpHTeJIbHbIX rpamuJ. 3,11,eCb npHMelHHM 

06lUHH MeTO)J., paccMoTpeHHblH B § 4.1, T. e. nocTpoeHHe 

,noBepHTeJIbHOH 06J1aCTH w (R). TaKHe 06JIacTHnocTpoeHbJ 

,nJl51 p5l)la 3HaqeHHH JlOBepHTeJIBHblX 'BCP05ITHOCTeH 1'1 H Vz 
H MaJIblX 31la4eHHH N B [4]. DPH B03pacTaHHll N 6HHOMH

aJIbHOe pacnpe)leJIeHHC npH6J1H)!{aeTC5I K HopMa.rlbHoMY, H 
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Tor)la )l;OBepHTeJIbHbJe rpa'lIHUhI onpe.)lCJl5I1OT<:5I no H3BeCT

HUM q:,opMYJlaM: 

R. R* UllY~- R*)/N, (5.4) 

(5.5)R R* U'-T. VR*(1 - R*)IN, 

('Ae UTI H UI~l. ~ KBaHTHJ1H HOpM3JJbHOrO pacnpC)leJIeHH5I. 

10. COrJlaCHO [4] <P0PMYJlhI (5A), (5.5) MO)!{IfO npHMcHHTb 

OpH NR> 10 H N(l-R) > 10. 
TOQe1I'HbIC H 'HHTepBaJIbHbIe OUenKI1 'JlJl51 3aBHCHMbiX 

OnblTOB nO}l.p06HO pacCMaTpHl3alOTC5I B § 5.2. 
l(oHTpOJIbHhle HcnblTaHHSI. )l.I151 He3aBHCHMbIX onblTOil 

HMelOTC51 y,ll06l1ble Ta6JIHUbl, npe.D.lIa3Ha'leHHhre JI.JI5I KOll

Tpoml P(t) [16]. DJlall onpe)lCJI5IeT lleoGxoJI.HMOe KOJIH

'1e<:TBO OllhiTOB N H )lOnycTHMoC Ql:!C.I1O CPblBOB N--n. ITo· 

CKOJlbKY Ta6.'lHUbI OTpa)!{alOT JlHlllb OC06CHHOCTH 6HHOMI1
aJIbHOI'O paCnpCJICJIeHI151, cncuHq:,HKa nOKa3aT<~J1H P (t) B HHX 

oTCYTc-rBycT 'H OHH npHrO,llllbJ )l.JlH KO'HTPOJIH ~llo6oro ,llPY

roro Bep05ITHOCl'HOrO HOKa3aTeJI5I 6C3 BCHKHX H3MCHClIHH. 

Pa3HHua 6Y)leT J1HllIb B I10CTaHOBKe 3KcncpHMeHTa. 

nJI5I CJ1ylIa51 3aBHCH'MbIX OllblTOllllCOOXOJUiMO IIpHMC' 

ti5l1'b o6lUHe MCTO,llbI, npe,ncTaBJIeHHble B rJI. 4, C HClfOJIb

30BaHHeM T04,CtIHblX H HHTepBaJlI:IHbIX OUCH-OK (§ 5.2). 

5.2. npSlMoi:i 31<CnepHMeHTanbHblH MeTOA npH 3aSHCHMbiX 

OnblTaX 

He3aBHCHMble onhITbl OX'BaTblSalO'T cpaBHHTeJIbllO He

60JlbillOH ·K.'laCC HonblTam1H H3,nCJIHH pa30Boro ')lCHCTBIIH, 

)lJlH H3Jl.eJIHH MHoropa3'oBoro Jl.CHCTBl!51 He3aSHCHMOCTb 

oOecne'IHBaeT<:51 TOJJbKO npH npOBE\llC1UiH OnhlTOI3 no O)lHO' 

My H C 60JIbIUHMH HHTCpBaJIaMH. ECJlH H3JieJIHC BblflOJIH5IeT 

HeCKOJlbKO 33Jl,aQ O)l'HOBPCMCH'HO HJIII C nC60JIbllHlM CJlBll
t

rOM 110 BpeMeHH, TO, 'OQeBHJ!.HO, npH cpblBe O)lHOH H3 33,na l, 

CBHJl.CTeJIbCTBYlOlueM a HCHcnpaBHOCTH H3JlCJlH5I, B03paC'Ta· 

eTBep05l1'HOCTb cpblBa ;ll.PyrHx 3a)la'l, BblnOJIHHeMbIX O)lHO' 

speMeHHO C copBaHHOH H SCKope nOCJIe Hec. IIao60po'T', npH 

ycnelll'HOM BhlnOJlllC'HHH O)lHOH 33Jl.aQH B03pacTacT Bep05IT

HOCTb ycnexa )lpyrHx. B H3)IC.lIH5IX C Jl,ByM5I YPOBH5IMH pa· 

6 OTocn oco6 HOCTH 3Ta 3a'BHCHMOCThHMeeT npocTeHlllHH 

XapaKl'ep: ecJlH BOCCTalHOSJJeHlIlI HeT, TO CPbJB 3a,nalIH 

H3-3a OTKa33 0)lH'03lHa'lHO onpC)le.'151eT epblB 'Bcex O,llllOBpe
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MeHHO BhlnOJlHHeMhlX H BCeX 1I0CJHUYlOllI.HX 3a,LtaQ, eCJlH 

BOCCTaHOBJle'HHe OCTh - CphlBaeTCH BCe, lITO BhlnOJIHHJlOCh 

O)lHOBpeMCHHO, a sepoHTH0crh BhlnOJIHeHHSI nOCJIe.uYlOllI.HX 

33,naq B03paCTae-r co npeMtmeM 01' HYJlSI ,no CTal(HOHapHoro 
3Ha'IeHHH. B H3,J(eJlHHX C MHorHMH YPOSHHMH 3aBHCHMOCTb 

CJlO1+ClIee; 'IaCTH"I'Hhle OTKa3hI -cpblBalOT JlHillh 'IaCTb 3a,nalI, 
npfl'leM ,npyrHe Moryr ycneIIIHo BhllliOJlHHThCSI. 

U,enb MapKOBa. Kor,na BepOHTIlOCTb ycnexa f3 i-M onbJ

Te 33'BH'CHT TOJlhKO CYr HCXO,nOB S fI PQll,bf,nYllI.HX, fT'OCJle,Uo
B3TeJlbHOCTb TaKHX on blTOS na3LIBaCTCH uenbIO MapKD'Ba 

S-ro nopHllK3. OonhlTaCM'CSI oueHHTh nopH,UOK uenH 1\13p
KOBa B HCnblTalIHHX 'Ha '1I3,ne1+CHOCTh. 

B BOCCTaitaBAuBae,"fblX U30eAUJlX C OBYMR YP08flJlMU, 

Y KOTOPblX nap36oTK3 Me)f{,ny OTKa~.,aMH H 'BpeMH SOCCTa

HOBJlCHH5!pacnpe.ueJlelIbI 3>KCrWHeHUHaJlLHO, <PYHKUHOHHPO

BaHHe II KaKOH-JlH60 MOMCHT speMCHH He 3aBHCHT OT 

npe,nbICTopHH. 3TO npHB(~HT K TOMy, lITO HCXO,n K3)f{,noro 

onblTa 33SHCHT TOJlbKO 01' H<cxo,na O.'{HorOnpe,Ltbl;:J:YIIlero. 

ECJlH 1+Ce onblTbl ,nOCTaTOlIHO pa:1HCCeHbI BO -speMeHH, TO H 

::noH 3aSHCHMOCTblO M01+CHO npeHe6'pelIh npH YCJlOBHH, lITO 

B npOMe)f{YTKax Me)KJlY OrIbITaMH S TeqeIlHC BpCMeUH J).t 
IIPOIlCCC OTKa30B H peMO'HT'OS H;leT CBOHM 'lepCJ{OM. () 3a 

BHCH'MOCTH M01+CHO Cy,nHTb no HeCTaUHOHap'1l0MY 'KO::t<P<PH

UHeHTY roTOBHOCTH KdJ).t), cpaSHHsaH ero CO CTaUHO'Hap
HblM Kr:-:1l1 (A.+J.t): 

Kr (M) c--= (fJ- +.t +f'-))/(l (.5.6) 

°PH Hcnp3BHOCTH 11 H3'l3J1C HHTepBaJla t1t 'H 

Kr (M)=:.:. (fJ- fJ-e-At(A+fLl)!(l! p.) (5.7) 
npH OTKa3e B Ha'laJle J).t. 
OqCBH,LtHO, 'ITO eCJlH Kr: (AI,) 6J1H30K K Kr, TO npOI~ecc 


¢Y'HKllHOHlfposaHHH 3a SpeM5I At ycneBaCT CTaTb CT3I1.HO


flapllblM S TOM CMhlCJle, tIT0 BepOHTHOCTb HCnpaBH()CTH 


S KOHue HHTepBaJla Y1+Ce paBlia CTal:(HOHap,HOMY 3Ha'leHHIO 

H He 3aBHCHT OT COCT05lHH5I H3,LtC.1HH B 'Ha'l3J1C. Tor:t3 3a;la
qa CBO)I.HTC5! K npe.ubIJJ:YllI.eH (§ 5,1). ECJIH )Ke Kr(,M) 
CYlll.CCTBeHHO OTJlH'laeTC5I OT Kr:, TO 33BHCH'MOCTbI0 coce,U

HHX onblTOH npclle6peraTb 'HeJIb3H H nOCJlCi.ll:OB3TCJlbHOCTh 

onblTOB HY)f{HO paCCMaTpHBaTh KaK uenb M3pKOBa nepBoro 
110PH,nK3. 

B fle80CCTa1iaBAU8aeMbtx U30eAUJlX C 08YMJl YPOBflJlMU 

COBOKYlllHOCTb onblTOB Bblp01+C;:J:aCTCH: CH3'l3J13 O,n'HH ycnc
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XH, a nocJle nepBoro cpblBa - O,ll.HH HeYJI,alJH, H npo,noJl
1+CaTb OllhlTbl 'HeT CMblCJla. 

B BOCCTaT-WBAUBaeMbIX u3(}eAlJ.JlX C (}BYMJl YP06flJlAUl 

C f£e31CcnofleHquaAbflbIMU pacnpeOeAe1iUJlMU nOC.'Ie,nOBa

TCJlbHOCTh OIlLIT'OB M01+CeT npe,ncTasJl5!Tb C060H uerIb /l-1ap

KOBa 60Jlce 'BblCOKoro 1l0pHJI,Ka. HaflpHM~p, B K3HaJlaX 

CBH3H OTKa3bl (npepbma'HH5I) rpynnHpYIOTcH BCJle"nCTBHe 

33BHCH,MOCTH Me)f{JlY HHMH, H 3)l.CCh nOCJleJI,OBaTC.'lhHOCTb 

OllbITOS, {)'lCBH;:J:HO, M01+CHO paccMaTpHBaTh Ka K Ilel1b ..Ma p

KOBa HOKoToporo KOHCq;HOrO 110p5IJ-l'Ka S. ECJlH )Kc B H3,lI,C

miH I1MeCT MOCTO 6hlcTpoe (no cpa'BHcHHlO C BpcMelleM 

Me1+CAy OllblTaMH) cTapcHHe IiJlH H3HOC, TO Bep05ITHOCTb 

ycnexa B K3)f{JI,OM ()nblTe 3aSHCHT CJlO1+CHbI'M 06pa30M OT 

HCXO,nOB Bcex npc,nbl}lYll~HX H I1X KOJll1lIeCTBa, CB5!3aHHOro 

C npo,nOJIJ-KHTeJlI::JJIOCThlO HCflhlT3HHiL B T3'KOM CJIYlIae 110

CJICtZI,OB3 TeJlhHOCTb BOo6ll1.C HeJlb3SI 'CqHTaTb llel1blO Ma p

KOBa. 

B U30eJWRX C MfloeUMU ypOBHJlAtU KO sceM ynoMmlY

TblM O'6CT05ITeJlliCTBaM ,no6aSJl5H..'TOH elll.e II TO, lITO pa3

JIHlIHble 3aJLa'HlMorYT SbInOJIHHTbCH pa3J1H'lHbIMH qaCTf:!MH 

H3Jl,eJlHSI 'H HX CO'lCTaHHHMH. M01+CIIO YTsep2K.Ll.aTb, 'ITO CO· 

sOKynllO'CTb onblTOB B 3TOM cJlyqac 6y,nCT cyncpn03H[{Hel'i 

1l,Cnei'1 MapKOBa, OTHOC5IllI.HXC5I K p33HbiM 'laCT5IM H3~1.eJlliH. 
Me)f{;:J:Y 'OllbJTaMHO,LtHOH uerIH BKJllfH5IT'CH OnblTbI .llpyrol1'. 

nOBblClfB nop5l/J,OK llenll M3pKOBa, HO He H3Memm co CYTb. 

C ,npyroH 'CTOPOllbl, OllblThl pa3HblX ueneH 'CJla6ce CB5I33HbI. 

llpyr C JI,PyroM, a 3a'BHCHMOCTb MO)f{eT OKa3aThCH npc

nC6pe)f{HMO MaJ10H (XOTH OllCIIHTb 31'0 M01+CHO TOJlbKO lIa 

rJla3) . 

f1pHBcneHHble COO6pa)f{eHIUI n03BOJISIlOT, 311a51 cnCUH

<PI1Ky H3,tleJlH5I, onpe;,,:1.CJl5ITbnpHMeHlfMOCTb K HeMy Taro 

HJlH f.fHOrOMCTOXl3 (HJlH OTnc.rlhHoH <P0PMYJlbl). HaCJWJlhKO 

HaM H3SecTHO, B JlHTepaType ,Lt0 CHX nop 031\\ 'HCCJIe;:J:O

BaJlC5I JlHUlb B npe;:J:I10JlO)f{ElHHH 0 He33SHCHMOCTH OTIbITOB. 

fl03TOMY paCCMOTpellH<.' .Ll,a)KC npocToro BapnaHTa ::J3BJlCH
MOCTII - ucnH MapKoBa npe}:(CTaBJHICT C060H 3Ha'lHTeJlbHLlii 

HIITcpec. 

TO'le'lHaR oueHKa. K3K H npH HC33BIlCHMbiX OnblTax. 

TOlIC'lHa5! oueHKa onpe,nCJI51CTC5I OTIIOlllCH'HCM n I N. Pac

CMOTPHM 3TO flOJlO)f{eHHe B'Ha~IaJle JI,JlSI uencii MapKosa 

ncpsoro nOp5l,nKa. 060311alIHM ,ncpeXO;1.'HbleBcpOHTHOCTH 

I1.enH lIepe3 (t (BepoHTHocTb ycnexa nOCJIC ycrrcxa) H ~ 
(Bep05!T'HOCTb ycnexa nocJle cpbrsa), lIcpe3 PI BCPOHT

HOCTb ycncx3 B :nep1l0M onblTC H Ph - B k-M. HCnOJlb3yeM 
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TeopeMy,).l:OK33aHHYJO MapKoBblM [23] 11 Bblpa>KalOruyJO 

3aKOH 60JIbIllHX 'lHCeJI )J.JISl TaKHX u.eneH: 

(5.8)~~~p{l~ +~ Ph I<a}== 1, 
I 

N 

r,ne E JIJ060e M3JIOe lJI1CJIO. nOCKOJIbKY ~ IJ p,. eCTb 

I 

ycpelI,HeH'H351 Bep05ITHOCTb ycnexa p, TO COrJI3CHO (5.8) 
MO}l{HO YTBep)KJl3Tb, tITO C 'E03P3CT311HCM'IHCJI3 O.nbITOB 

nlNcTpcMHTCH K p no Bep05I'PHOCTH. CJIe)1.0BaTCJIbHO, nJN 
MO)KHO npH1HITb 'B K3'IOCTBC ou.eHK'H )1..rI5I H OHa 6y~l,eT 
COCTOHTeJlbHOiL Vi3BCCTHO [23], tIro 

Pk = (p, -1 Ba) ok- 1 + I Bh ,0 Gt ~, (5.9) 

H C yBCJIH'IeHHeM k Pk oce 'MeHbIlle 33BHCHT OT k Ii OT H3

'l3JIlJHOH BepOHTlIOCTH PI (6 npe:AeJIe He 3aBHCHT Boo6llJ,e): 

limp" a"'+~ = 
1_ ~ P:x:) (5. 

k·>OCJ 

B 33'BI1CI1'MOCTH OT cneUHcp'HKH H3)1.eJIHH 'HCTl1'IIHaH '3KC

nJIYaT3U.IfOH H 3 51 'H3Jl,e:m:'HOC'Tb R MO)!{CT X3P3'lITep H30BaTbC5I 

J1H60 npC)l:eJIbHOH Bep05I'fHOCTbJO ycneX3 poe, JIH60 BepOHT

HOCTbfO p, YCpC"i'l,HeHHOH lIlOHCKOTOPOII COBoKy.flnOCTH OflbI

TOB 1~k~N* c H3"1aJIbHOH BepoHTHoCTbIO, 33}(3U3CMOH 

OIlpeJ],eJIemlb!MH Q:>H3H 1lecKlIMH YCJIOBHflMH. Pac'CMoTpHM 

CH3lJ3JI3 BTopoH CJIYQ3H. fIpHMepoM MO.IKCT 6blTb CaMOJICT, 

nOKH:A3JOlIlHH 33P0.L\POM npH nOJI.HoH Honp3BHocTii 60PTO

BOH 3unapaTypbl H B xo.a,e nOJIeTa BbirrOJIHRIOIllHH N* 33
,U3lJ. ECJIH H3 HcnbIT3HH5IX YCJIOBH5I p360TbI EocnpoH3Bo

:AHTCH C :.lI,OCTaTOlJ'Hoii: TOlJHCKTbfO, T.e. 'OHblTbI npoBo,UH1'C5I 

ce3HC3MH no N* nO)1.pHJI, TO ,L\JIH JIJ060fO lJHCJI3 ce3HCO'B m 

mN' )N (N' 
(5.11)~ IJp m~. lJ p" IJ Pk =P, 

I I (m-l)N'+1 

IIOCKOJIbKY -ace 'IJIeHbI CYMMbI ,BOK06K3X paBlibI. vb (5.11) 
H (5.8) CJIe,)I.yeT, 'ITO 'B )J.a'HHOM CJIYlJ3e OTHOllieiRHe nl N 
MO)!{[lO npH.Me'H5ITb B Ka'ICC'TBe oueHKH P. .1l.JIH nOK33aTCJIH 

Ha,Ue:m:HOCTH H3,neJIHH. 
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PaCCMOTpHM Tcnepb nCpBblH 'CJIY'IaH: R=pco. 3anilUIeM 

(5.9) B Jl,PYrHX 0603Ha'INIHHx: 

(PI--poo)6 k- l =p",,+£k, (5.12) 

r.a,e h---...O rrpli k-+-oo. 
Tof.'J, a 

(5.13)lim ji 1im (p +*-~ ~k) ..::= P ,
N-.ro N--'I>oo 00 00J..t.J 

I 

T. e. rrpl1 60JIbUlHX N MO}l{HO rrpeHe6pc'lb 'BTnpbIM tIJiCllOM 

B cKooKax H rnpuMeHHTb OJ'HomeHHC nJN KaK Ou.eHKY )1.151 

R. 3ro 3KBHB3JICHTHO Ilpellc6pe>KeHliJO 'H3lJ3JIbIIOH nep05IT

HOCTblO PI, TOlJ'llee, ec OTJIH'IIieM OT peo (rrpH Pl=pco PIt= 
=poo Jl.J15! :11060fO k). 

O).l:Ha'KO npH HCOOJIhllIOM LJI1CJJe OIThlTOB H3'!3nhHOH Be-

POHTHOCTblO HCJIb3H npeHc6pcraTh, TaK K3K OHa BJIHHeT H8 

Bce Bep'05lTHOCTH Ph Ka'IeCTBCHliO O"J,HllaKOBO (B n,Ully H Ty 

}l{e CTOPC)HY) 11 BliOCHT B oueHKll onpCJlCJIClllIOC CMCllteJllIC. 

CMCIHC!!HC O'C06CHHO CyrueCTBCHHO, eCJIH OflLITbl rrpOIlO'll.HT

CH CC3nC3MlI, npHLJCM B K3~'lOM H3lJa.'1bH3HBepoHTHOCTb 

pr4 P""', 3).l:eCb OLlJ."HKa He 6y"TJ,CT JI,3)!{C aCHMrrTOTHlJCCKH He

CMcIlleHHoii. 
Yt:tCCTb H3'I3.'Il1HYIO BepoHTHocTb KaKHM-JIH50 P3CtICTOM 

He npe;I,CT3BnHCTOl 'B03MO}l{HbIM. fl03TOMY Hco6xO;LHMO, 

t:tTOObl Ila HCrrblT3HHSlX 6blJIO J:l;ceL'l3 o6ecnet:tello paseHCTSO 

Pl='poo. J{JI51 3TOl'0 IIe06xo]UIMO CTporo >C06JIIO/1,3Tb YK333
!JlIe § 5.1 OTlIOCHTeJlhHO ICTlCuno,UroToBKH rrepe;r ce311C3MH 

H OTMeHbl ce3~K3 'llpH o6Hapy}I{eHHH HeHcnp3BHocTei1. 

CymecTsyeT UCJIblH P5l).l: TeopCM, '113 KOTOPblX BbITCK3CT 

CnpaBf'~I,JIHBOCTb 3aKOH3 60nbmliX 'IHCeJI ,UJISI ucneH Map

KOB3 'K;]K yrO)l:HO 60nbUIOfO, HO Orp3Hrl'{eHHOfO nOp5I)l:Ka. 

B CtlOIO O'Jepellb, 33,KOH 60JlbIllHX 'IaceJI 03H3lJaCT,'lTO 

rrpH GOJIblIlOM 'HlCJIC OIlblTOB O'tHOlliCIIHC nj N CTPCMHTCH 

K BCPOHTIIOC'TH YOllcxa B e)l:HHHlJHOM OTIbITe. CMcrueHHe TlpH 

KOHCt:tHOM 'IH"CJIC OflhlTOB 3JleCb B03¥O)!{HO 110 rrpHlJl1illaM, 

YK33311HbIM BbIIlle, HO He HCKJIlOlJC'Hbl II llI.pyruc cpaKTOphI. 

KOJI}PICCTBeHHblC OUCHKH 3JlCCh nOKa OTCYTCTBYIOT. 
,lloBepHTeJIbHble rpaHHlJ.bI. Dp}! 60JIbIllOM tIHCJIC OrTbI

TOB pa'cnpe).l:CJIeHl1C oueHKH R=nj N rrpH6.'111)!{3CTCH K 1I0P

M3JIbHOMY (ueHTp3JIbH3S! npeJleJIhHaS! TeopCMa ,L1.JIH u.cncH 

M3PKOB3 nepnoro IIOP5I,UK3). ,UHcnCpCH5I :noro pacnpc;l,e-

JICHHH p3SHa 
R (I - R) (l + " a) R (I - R) (1 + 3) 14)

D IR] N (1 _. 3)N (I - a. + ~) 
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Tor,Ua ,U.'151 Onp€:!AeJlC'HliH .,UOBepHTeJlbHbIX rpaHHU MO)KHO 

HCllOJlb30BaTb (5.4), (5.5), 0,UH3KD nO,II:KOpemWCBblp3)Ke

HHe CJl€:!AyeT YM'HO)KHTh H3 BCJlH'IHHY 

X I +<1 - a I + a • (5.15)
I-o:+a I-a 

BTOT MHO)KHTeJlb 'nOKa3bIBaCT, 130 CKDJlbKO pa3 60JIbllIe 

.Il.DJl)K,HO 6bITb 'UI'CJIO 3aSHCHMblX 'OflbITOB 110 cpaSUCHHIO 

C IIC3aBHCHMblMH IIpli npo'IIix p3BHbIX YCJlOllli5lX. H3 

pHC. 5.1 npHBe,UcH rpa4J'HK CPYHKUJlH x(tS). EC.JIli a flPCIll>l

llIaeT f3 'Bcero Ha 0,1 (1'>=0,1), TO 3TO 3KBHBaJIC'IlTlIO YMCHb

llIeHHIO 'tIHC.rra OllblTOB Ha 20%, ec.1H Ila 0,2 YMClHblllC

HHIO 13 1,5 pa3a. 

OTMeniM, 'ITO (5.14) H pHC. 5.1 xapaKTcpH3yIOT HC 

TO,lbKO nOKa33TCJlJI Ha)l.C)!{IlC)cTlI, 1110 11 .n.PyrHc nCp05lTlIOCT

HhIe nOK333TCJIH (n3npHMcp, Po). I1HTepccHo, 'ITO IIplI 

)l.pyrHx 'flOKa33TCJl5lX B03M'Q)Kl'H CJlY'I311. a< 13, KOr)la 33BH

CHMOCTb onblTOB YMCHblllaCT )lHcnCpCHIO II IIOBbIlIIill1' ,UO

CTOBepllOCTb (."cBa51 ~IaCTb rp3cpHKa 'H3 pHC. 5.1). 
Onpe}{e.1eHHc iflepeXOJl,HblX BCP05lTHOCTCi1 'laCT'O npHXO

)l.HTC51 npOBO.ll.HTb 110 PC~iYJIbTaT3M Toro )Kc 3KcncpHMcHT3, 

T. e. H3 TOH :>I{C HelIn onhITOB. Tor,}l,a ,UJIH ouellKH ,"!,OBCPH 

TCJlhllblX rp3'HHll Hco6xov"!,HMO npHMCH5ITb 06lUHH: MCTO)l, 

onHcaHHbIH B § 4.1. rIPH nocTpocHHH ,lI,OBepIITe.1bll0I1 o6J1a

CTIl MOIK:HO HC,nOJlb30BaTb 'HOPM3J1MIOC p3cnpe.ll;eJIellli€ R 
C }l,HC[lepCHeH (5.14) 4 '[i06bl o6eCnp'IHTb MaKCHMaJlbllYIO 

pa3HOCTb Heofixo,'I,HMO npHMCH5iTb M<lKCHMaJlb-

HOC 3Ha'leHMe D[R], 'KOTopoe :lOCTnr3CTCH npH M3KCHMYMC 

o. nonOMY HY)!{HO HaHTH BCPXHIOIO 1l0BepIiTCJlbIlYIO rpa

HHUY tS )loUI 8, 3a)J,aBIUI!Ch 

HeKoTopoH )loBepMTeJlbllOH: BC

P05lTHOCTblO ,£, H nO)lCTaBHTh 

ee B (5.14). HPM 60JIblIlOM 

'lfHCJIC OnblTOB cpOpMyJlbI ).tJIll 

R, R 6Y,UYT, OtIeBH)lIW, a1l3

:10rH1IHbl (5.4), (5.5). 
11J151 OI1.CHKH a JI P Hc06

XO}J,HMO onpe.n.CJlHTh tIHCJlO na p 

OnbITOB, CJIC.n.YIOIUHX )l.pyr 33 

.upyroM, npH'IeM OT)leJIbllO CO

df' 

s 

4 

31 J 

z 

7 v= 
BOKynHocTH nap, lIa'lIlHaIO

1I.'(HXC5I ycnexoM (Bccro N +-) Ii o 0,2 O,/" 0,5 tJ'CPhlBOM (N_). ECJlH n+ ~HIC- -0,4 -0,2 
.TIO ycnexoB BO BTOPOM onbI- PHc.5.1 
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Te napbl H3 nepnOH COBoKynHOCTJI, a n_ TO)Ke "L(Jl51 nap 

BTOPOH cOBoKyn il'OCTH, TO 

-;;'-n+ !N+,~ n /N_, 8 ~ 13. (5.16) 

Pa'CCM3 Tp HBa51 06e nOCJle,Uon3 TeJlbHOCTH OnhITOB-na p, 

JH'.rKO y6eJJ,HTbC5I, 'ITO 3TH OnbITbl Y)KC 'lIe3aBHCHMbI (:HO 

CJlc)l.CTI3He Toro, 'ITO n uellH MapKOBa nepBoro nOp5l)l.Ka 

3aBHCHMbI TOJ1bKO Jl.B& COiCC)l:HHX 0IlbIT3). H03TOMY onpe

.n.c.TJeHHC a H f:l CBO,llH1x:51 K CX€MC oepllyJIJIH. ECJIH '1'HC.10 

nap )l.OCTaTO'1II0 )),J151 'npHMeHCHH5I HopMa~lhHoro 33 KOHa 

K a H f:\, TO MO)K'HO C'IHT3Tb, 'ITO b Tal{)KC pacnpe)J.CJIeHO 

HopMa.'lbHO C CYMMapnOH 

D [31 D D 

Tor,Ua aHaJIOrH'lHO ) MO)KHO 3anH<CaTl> 

y' 0.* (I 0.*)o==- a.*-. u """"'" (l,~. (5.17) 
~ N+ N 

l10BepHTeJlbHhlC rpaHHUbl )),JI5I R: 

R= ~+ u , 1 /R",*,..".o...l_--'-!.~::.L (5.18) 
1 • Jt N (J II) 

R=R*+u .. /R* I II) (5.19) 
- 1 -1'. V 

npJ1'!CM pe3YJ1bTHPYIOll.'(lI€ )lOBCPlITCJ1HHble nCp051THOCTH 

i'l~?;Y'), 

Heo6xo)l.HMO cme pa3 H3nOMHHTb, 'lTOn npHBc.n.eHHbJX 

BhIKJl3.uK3X HC()JI,Il0KP31lHO npHMeH5IJlHlCb nOJlO)KCHH5I, cnpa

BeJJ,J1H,13hJC TOJlbKO npH 60JlhlllOM KOJlH'!ecTSe onblTOB. Ho

CKOJlbKY oucHKa HY)KHOro KOJIH'leCTBa DnhlTOH OTCYTCTHyeT, 

B 'peaJlbHhlX HcnblT3HHSlX nO.1Y'leHHhle pe3YJIbT3Thl CJle)l.YCT 

H'CnOJIh30BaTh C OCTOpO)KnOCTblO. 

npHMCp 5.t. I1cllblTbiBaeTcH CIICTCMa rrOJICTaMfI caMO-
B B HCKOTOPOH 30llC. fipOBe,'1CIIO COCTOHLUHX B pa-

JlHOJIOJ\8IUfOHHOM conpOBOlKlI,CHHIl caMOJlCT8 lI8 cro Tpacce 'B npe
Jl,ClIax .l8HHOi! 30Hbl, npmrHTHH P()lllCHHH no 6cson8cHocTH IIHlJlCT8, ne· 

pC]l8Qe fiX Ha 60PT II T . .n. ECJlfI CHCTCMa BCJleJl,CTBHC OTKaSOB BblllOJI· 
HHlIa He Bce Heo6xo.lHMble ]leilcTBHH no Jl,8HIlOMYPCHCY, (lllblT CQHTaJiCH 
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copBaHHblM. eCJlIl OTKa3hl He nOEJlIlHJl}l Ha pa60TY no JlaHHOMY peHcy, 
onblT C'IIITa.1CH ycnelllHhlM. DOTOK peHCOB OhlJI nepcryJlllpHLlM, 'l}lCJIO 
O.llHOBpeMerIHO OOCJlY;iOlBaeMblX CaMOJICTOB CJlY'laiiHoe. B nepHO.llbl. 
KOI'.na CaMOJIeTOB 'He {)1,/JlO, CHCTeMa He BhlKJlJO'!aJlaCb, a npO.llOJl)!{aJia 
pa60TaTb B pe)!{HMe O)!{H.llaHHIL 3a¢HKcHpoBaHo 170 onblToB·peHcoB, 
ycnelUHLlx B YKa3aHifoM CMblCJle. 1-'13 169 onLlToB·'nap, HaQHHaSllIHXCH 
ycnewHblM onbiToM, B 150 CJIyqallX ,6b1Jl ycnewllbiM HBTOpOH. 1-'13 30 nap. 
HatJHHaSWHXCll CPblBOM, B 20 c.~yqallX ll'ropoil OHblT YlIaJlCll, DOCJle)umH 
OllblT OblJl ycneUlHblM, OB napy He o6pa3yeT. OnpCJJ.eJlHCTCll JlOKa33Te.1b 
IlaJlC)!{HOCTH CHCTeMbi - K03cpCPHUHeHT coXpaBClIJIH 3cpcpeKTHBHOCTH K.~. 

Onpc.nCJlllCM TOQC'lHblC oueHKH K3$ H nepeXO.llHhlX aepOSlTHOCTeii: 
K".",=170/200=0,S5; a*c-=1150/169=0.89; tl*=20/30=0,67; 6* 0,22. 

COrJIaCHO pacnpe)J.eJIeHHH a H 13 MO)KHO C'lHTil p, HOpMaJlbllhlMH, 
TaK KaK 

169a*> 169( 1--a*)=IS.6> 10, ~0tl* > 30( 1-\3*)=10 

(Ilonpoc 0 rrplIMeHHMOCTIl 1I0pMaJlbllOrO pacnpe)1,eJleHHSI !1JIll fj II Ka", 

OCT3DJIfieM OTKPblTblM, TaK KaK HeT KpHTeplicB npoacpKH). rlPHMCHHCM 

.lWII paC'ICTa (; ¢OpMyJIy (5.17), Dbl6paB ~=O,99; 

3-0,89-0,67+2,33 YO,89.0,ll/169+0,67 0,3:~/:30 0,57. 

3KBHBaJiCHTI!Oe KOJlH'lCCTBO HC3aBHCIl:..lblX onblToa 

N~"a N (I - (1 +a) 200·0,43/1,57 55. 

JXoacpHTeJIbliLlii H1lTCpBaJl )IJIll K,¢; COrJl3CHO (5.18), (5.19) ,npu y',= 
=y'2=0,91 

1('4> = 0,85 + 1,35VO,85.0, 15· 1 ,57/200.0.43 = 0,92; 

~* = 0,85 1. :~5 ~~ 0,78. 

DPH HOM Yl c Y2;:'.:::;{).91 ·0,99=0,90. 

l1.pyzaJl npu6.!lu;)fCennaJl ol{eHl<:a eJOBeplI.Te.!lbnblX cpanul{ 
B03MO)f{IHa npu npOBCJl.eHHH OnblTOB ccaHcaMH, pa3HoceH

HblMH :nOBpeMeHH (HJIM rrpOCTpa:HCTBY) TaK, 'ITO OnblTbI 

pa3HblX ccaHCOB 33Be}{OMO IHe3aBHCHMbL 3.ueCb Mbl HMeeM 

no MeHblliCH Mepe L He3aBHCHMbiX OnbITOI:l (L - "mCJIO ce

aHCOB), T. e. no OJI.HOMY (nepBOMY) B Ka)f{}{OM ceaHce. 

YlfHTbIBaH, 'ITO OCTaJIbllbIC OI1b1Tbl TOJIbKO nOBbIllialOT TO'f

HOCTb PC3YJlbTaTa, HX rrpH OUCHKe .AOBepHTCJlbHblX rpaHHIl 

MO)f{'HO DT6pOCHTb, T. e. BMOCTO N B paCl[CTax HCnOJIb30

BaTb L. 3TO n03BOJlH€'T .npHMeH5ITb Q:J0PMYJIbI .uJlH He3aBH

CHMbIX OrrbITOB. EJIarOJl.apH }{OnOJlHMTCJIbHOH HH~opMaUHH 
{) 'He3aBHCHMocTHceaHCOB TaKaH oucHKa MO)f{CT OKa3aTb
C.H TO'1'HCe {)nHCaHHOH, 
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5.3. ,l\pynte npHMeHeHHlI np"Moro 
3KcnepHMeHTanbHoro MeToAa 

flaM npH MO,!l.eJlHpOBaHHH. IlpHeM, 3KBHBaJINITHblH: 

Il3M, npHMeHHeTcH HHor.ua ...'lJI.H Toro, '-ITOQbI '110 pCaJlbHOH 

HJIH CMO.uCJlHpOBaIlHoH CTaTH>CTHKC DHapa,6oTKC, OTKa3ax 

H 'BOCCTa·HOBJle.HHHX H3HCJlHH onpC1l-CJIHTb cro BCPOHTHOCT
FlblC 110Ka3aTCJIH. )1J151 ,/Toro CTPOllT'C.H BpeMeHII<l.H JI;Ha

rpaMMa pa60Tbi H3r'lCJIH5I, OTpa)f{aJOIU3HCM€HY COCTOHHHiL 

3aTCM >C 1I0MOW.bJO 3BM HMHTHpyeTC.H N OfllblTOB, rro.uo6

IlblX Bblllicorll1CaHllblM. H3rrpllMCp, ,rr,JIH olleHKH Kor(l) lIa 

iJ:HarpaMMY CJIY'1aHHbIM 06pa30M 'IIaKJI31l-bmaeTCSI N OTpe3

KOB .AJIHHOH t,H rrO)'lCQllTblBaIOTC5I Te H3 HHX, KOTopble no./]

llOCTbJO YKJla1l-biBalOT'CH Ha Y'laCTK'H HcnpaBHOCTH H3)lb1HH 

(no H 6Y.AeT 'lJHCJlO ycrrexoB n); KoJ' orrpenCJl.HCTC5I KaK OT

1I0llICHHe n/ N . 
TaKoe MO.uCJIHpOBaHHe llCJleCoo6pa3HO )l.3}KC JtJI.H H3Jtc

J1HH C }{B)"MH YPOB1l5lMH, CCJlH 3aKOHbI paCllpC,'lCJlC.IIHI1 CJly

'IaHHbIX BCJlH'lH" HCH31:le<:TlHbI (HanpHMep, nOCJlC npe;J.bI.uy

w.cro MOJlC.1HpOBaHHH KaKHX·.'l'H60 npoueCCOB) HJIH npH 

CJlO)f{HOH .fl.HarpaMMe pa60Tbi H:lJI.CJIHH. DOCJIe.J].HHSI Cl!JIhHO 

YCJIO)f{Jl5IeTlCH, eCJIH yqHTbIBaJOTCH 'pa3JIHQHblC ~aKTOPbI, 
Ka'K-TO: HenOJl'HbIM HJIH rrCpHO}{,PIOCKHH KOHTPOJIb; npoqH1

JlaKTHKa, 'H3 KOTOPOH H3}{CJIHe I1pHlleo6xoJI.HMOCTH BbIXO

}{liT 3a KOnC"lJlI'Oe BpeM.H; 3a6JIarOBpCMCHHOC rrpC1l-YllpC:>K}{e

IIHe 0 H3'laJIe pa60TbI, n03BOJlHJOW.CC BOBPCM5I rrpeKpaTllTb 
npO(llHJIaKTliKY; xpaH,CHHC C OTKa3<lMH H T. rr. 

H~lOCTaTKOM MeT(x''la 5IBJl5IeTClI TO, 'ITO OH BHOCHT 

B OltCHKY GlY'laHHYJO omH{)KY, CBH3a'HHYK) C KOHCIJllbIM 

'IHCJIOM 3KcncpHMOHTOB'HMHTaUHM. 3TY omH6KY, OQeBH.AHO, 

MO)f{HO OIlCHHTb C nOMOUlblO (j'l0PMY.'l, npeJl.'lO)f{eHlIbIX 

B 1l-aHHOH rJla'Be. LIacTo rrpUMCHHCMble )l.JIH 3TOi'! IteJlH (POP 

MYJIbI.AJI5I HC-3aBllCHMbIX OrrbITOB, Ka'K rrOKa33HO BbllIlC, 

MoryT .Ae30pHeHTHpOB3Tb HOCJIC}{OB3TeJlH, JIO)f{HO CBHAC

TCJlblCTBY.H {) BbI<:OKDH TO'fHOCTH MOJ],CJIHpOBa'HHIL 
flaM ,llJUI OlleHKH nOKa3aTeJIeH. He CBSl3aHHblX C Ha

.Ae>KHOCTblO. Bcc CKa3aHHOC B § 5.1 H 5.2, OIJCBH]l.HO, OTHO

CRTCH He TOJlbKO K rrOKa3aTe.15IM Ha.'lC)f{1I0CTR, 'HO H K JlIO

6b1IM BepOHTI!OCTHbIM rrOKa3aTCJl5IM. Pa3HHua (:OCTOHT JIHllIb 

B TOM, 'ITO rrpH .ApyrHx nOKa3aTe.'l5lX B03MO)f{CH <:JIyqaii 

a< ~ (0 <0), Kor.u3 3aBH'CHMOCTb OllblTOB yMcHblllaeT }l.HC

nepCHJO H nOBbllllaCT }{OCTOBepHOCTb (JIeBaH qaCTb rpa~H 
Ka H3 pli'(~. 5.1). ,Uei1<::TBHTCJIbHO, CCJIH,HanpHMCp. OllblT

OOCJIY)f{HSaHHe KaKoH'JIH60 33HBKR copBa'H HC '113-33 

0T.Ka3a, a H3'3a 3aH5tTOCTH KaHaJIa 06CJIY)f{HBa'HHH, TO 
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Bep05IT.HOCTb ycnexa B CJIe,n.YlOllteM OnblTe 'MQ}KeT Ii B03pa

CTH - KanaJJ )l.OJJ2KeH OCBo60Jl.HTbCH. M02KHO npeJl.CTaBHTb 

cc6e npe}leJJb1iblH ICJJYl.JaH: aaHBKH nocTynalOT TaK l.JaCTO~ 
'ITO H3.,IleJJHe ycneBaeT HX 06CJJy2KHTb 'lCpe3 O',IlHY, ycnexH. 

l.Jepe)l.YIOTCH CO cpbIBaMH. Tor)1.a ;lJ,JJ5I Oll.eHKHBep05ITHOCTH. 

o6c,nYJKHBaHHH J],OCTaTO'lHO Bcero lIeCKOJJbKHX nepBblX 

OnbITOB. 
BhlBO)]. ~OPMYJl )].JlSl ou.eHOK 1(3M. BaJKHeHllIHMH aTpH-

6YTaM'H K3M HBJJHIOTCH HcnpepbfBHblH KOHTpOJJb COCTOH

HHHH3}:J:CJJHH M rrpe)I;II0JJOJKeHHC 0 TOM, 'lTO 3TOT KOlITpom,.. 

n03BOJJHeT YBepeHH'O 'CY,IlHTb 0 pa60TOClI'oco6HOCTli H3JJ:e

.'lHH. J1.JJH n3M nep'Boe 3KBHBaJJeHTHO 6eCKOHe'IHOMY l.JM'> 

JJy onbiTOB, c.1J.Y'laHHhlM 06pa30M pacnpe,llCJJeHllblX Ha 

HHTepBaJJe HcrrblTaHHH, BTopoe - B03MOJKHOCTH npeJJ,CKa

aaTb YCllCX HJJHCpblB OnhrTa, He npOBOJl,H ero. TaR, .nJJH 

H3Jl,eJJHH C Jl,ByMH ypOBIII5!MH pa60Tocnoco611ocTH 3TO O:Hla

'IaeT HecoMHeHHblH CphlB Bcex OnblTOB jIJJHTCJJbllOCTblO 

Ha'laBWHXCH B I-nITepBaJJe [I-tOll, tl+tl!] , eCJJM OTKa3 npo

.nOJJJKaJJCH C 'MOMeHTa t )1.0 t+fn . B 3TOMCJJYl.Jae, npOBO}lH: 

H'Cl1blTaHMH KOCB€'.HHblM MCTOJWM, OlleHKM Ln.1J.H nH MO:>KlIO 

nO.1J.Y'IHTb 'flO q:topMYJJaM n3M KaK npe.neJJ npH N-+-(X). 
Pa'OCMOTpH'M BOCCTaHaBJIHBaCMOe H3Jl,eJlHe C Jl.BYMH 

ypOB1UlMH, Jl.JJ5! KOToporo Tpe6yeTcH orrpe.neJJHTb Kor(ton). 
3a BpCMH HOnhrT3'HHH T" 3aq:tHKcnpoBano cYMMapHoc npeM5I 
oe30TKa3HoM pa60TbI T I: H r OTKa3.0B. B MOMenT OKOH'Ia-

HHH HCl1bITaHHH ,H3J],eJJHC OhlJJO HcnpaBIlO. nYCTb pacnpe-

1\eJJelIHH ,13peMCHH pa60ThI HilOCCTallOBJJeHHH 3Kc·nOHeHUll

allblIbI, 'J'or,na Hawa rHll'OTeTHlIeCKaH Il,Cnb OrrhrTOE 6Y)l.eT 

Il,Cl1l"IO MapKOBa l1epBoro nOpn~l,Ka. 
npHMCHE'HHC D3M )l,aJJO 6bI CJJC.n.YlOlHHH pe3YJJbTaT: 

Kor(ton) IT! (r l)to!ll/(T., ton). (5.20) 

TaKKaK BepOHTHOCTh ycnexaB Ol1blTe, 'Hal.JaJJO KOToporo· 

paBHOMepHO pacrrpCJI,CJJeHO Ha 'HHTepBaJle Tn-i oTI , paBHa' 

Bep05ITflOCTH Toro, 'lTO OTpe30K torr nOJJ,HOCTblO pa3MeCTHT

C51 Ha HfrrepBaJJe paooTocrroco6HOC'TlIL <l>0pMYJJa (5.20) 
cnpaBeJl,JJHBa ,JI.JJ.H tnn , Jl,OCTaTO'IHO 'MaJJbIX, 'lTo6bl He «Ha

KpbITh» cpa'3Y HecKOJJbK'O O'TKa30B. IlepexoJI, K rnpe)].CJJy 

N-+-(X) 3Jl,ecb JIHWb o6ecne'IHBaeT T02Kjl,eCTBO BbI60pOl.J'Hoii 

OllCHKH 'M HCTHHHOTO Kor(ton). 
npHMeHeHHC 1(3M .na€T CJIcJl,YlOmylO (CMeUJ,eHHYID) 

OIl,eHKY: 

~ 'l --t IT T 1: -rt IT~ T r riOllKot' (ton) .~ €'. on e on ,.-." • (5.21) 

T+T" 
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TaKHM 06pa30M, T01!el.J'Hble olleHKH 6JJH3KH, a npH 

(T. e. npH Kor=Kr) E TOl.JIIOCTH cOSrraJl,aIOT. 
LloBep,HTeJJhHblH MHTep'EaJJ M02KHO ·orrpeJJ,CJJHTb no <j>op

MYJJaM § 5.2. I1cxOJl,Hble JI,aHllwe: N - 'IHCJJO OllbITOS; 
NK.-'IU'cJJO YCIlexoB *l; NK.-r 'lnCJJO Inap yonex-ycIIcX; 

N (1-R) 1!'HCJJO CPbIBOB; 'r - l.JHCJJOl1ap CPblB-YCIlCX, paB

Hoe l.JH<CJJY B'OCCTaIIOEJJeHHH (OTKa30B). nOJJ:CTaBJJ51H IBce 

3TO B (5.17)- (5.19)H iflcpexo/J:H K npen.e.1J.Y N-+-oo, nOJJy-

1!aeM 

l( = K* -j- uT',a IKJ, 1\ K* UI_T,.oII<J, 
(5.22)o [K[:;;;'< K* (l K*) V2/(r - utK* V r) 

KaK 06b1l.JHO, "\'1==)"1~' '\'2=Y'Z£'. <l>opMyJJa (5.22) 6JIH3Ka 

K aHaJJOrH'lJHOH q:topMyJJe JI,JJH K"H3 [Ill· 
flOCKOJJbKY ¢OPMYJIbI Jl.,JJH Jl,OBCpHTeJJh!IbIXrpaHm~ Kor 

'B JJHTeparype OTCYTCTBYIOT, )1.J151 COllOCTaBJJCHH.H l1pHillJI'OCb 

HC1l0.1b30EaTb ¢OPMYJJbl J],JJ5I KrH3 [13] PaC'IeTbl nOKa33

.JIH, 'ITO, HalJ'HHaH C 20 .,. 30 OTKa30B, pa3JJHl.JHH B rpaHll

\tax K JIa 110PHJJ:OK MCHb!lIe BCJJH'IHHbI 1 K, C KOTO

POHHMC'CT CMblcn HX CpaEHH.BaTh. 3TO MOJKeT Cl.JHT3ThCH 

B110JIHe YllI.OEJJCTBOPHTeJJhHblM Jl,JJH npaKTl1KH. O)l.HaKO 

HIlTepBaJJ (5.22) BC3'JI,e HCCK'OJJbKO lllHpe. CJJeJl,yeT OTMC

THTb, 'ITO COBIlajl,eHHe pe3YJJbTaTOB npOnepHJJOCb TOJJbKO 

.JJ:JJH 3Hal.JeHHH Kr--0,8 ... 0,95 H "\'1=1'2=0,9. 
flpHBeACM eUJ,e neCKOJJoKO TO'IC'lHblX OIl,eHOK P (I). Bhl

BOn tP0pMy.1 aHaJJOrll'lC'1I IlhIBO]W (5.21); ,rrpc;tnOJJaraCTCH 

l«T H mt« Tr 
n.1J.aH [m, B, T]: 

p \Tr - (m r) tnT! mt). (5.23) 

fIJJal! 1m, B, rl: 
P(f> IT!-(m +-r ---I)tJ/[Tl; (m 1)11· (5.24) 

nJIaHbl [m, E, TJ, [m, S, r]: 

P (I) (Tr:,- mt)/[TJ: (m r) f]. (5.25) 

YKa3aHHblC <PoPMYJJbl He HaMHOI'O JJYl.Jllle )12K€'. H3BeCT

'JlbIX ouenOK ,JI,JISI P (t). O)l.Ha'KO OHH CBHll,eTeJJbCTBYIOT 

.. ) 3~ecb If AaJlee HIlJl,eKC npH Kor onycKaeM. 
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o TOM, 'ITO J{aHHblH MeTOJ{ 3a(:JIYJRHBaeT H3y"tJeHHSI. OH npH

rOJI.CH ,JI.JISI ueJIOrO 'PSIJ{a nOKa3aTeJIei1 THna Kr, Kor H P (t),. 
HO OTJIHtIaIOlll.HX>CSI OT HlHX YlJeTOM TCX HJIH 'HHblX ~aKTopoa 
(HanpHMep, npO~HJIaKTHKH). TaKHe nOKa3aTeJIH l{aCTO 

BCTpeqaIOTCSI B pa3JIH'llHblX OTpaCJIHX npOMhlWJIeHHOCTH,. 
OHH BbIpalKalOT Kai!> JI.JI5I pf!JI.a H3JI.eJIHii. 

PaCCMOTpeHHblH MCTOJI. Il03BOJISIeT nOJIYlJaTb JI.JISI HHX 

Ol.(eHKH BeCbMa npOCTblM H ymmepCaJIbHblM cnOCo60M. flPH 

3TOM TOqeflHhle Ol{eHKH HBJISIIOTCH UeCMelll.ellIlblMH (KaK 
Ol.(eHKa 	 n/tN). 

CpaBHeHHe n3M H 1(3M no TOlJHOCTH. TeOpeTHqeCKH 

MOJRHO YTBeplKJI.aTh, lITO npH 6eCKOHelJHOM 'llHC.'le Ol1blTOB,. 

npOBO"ll,H'MbIX lIa HJITepBaJIe HCllbITaHHH, TO'IHOCTb fl3M H 

K3M "ll,OJIIKHa 6hlTb OJI.HHaKona, TaK KaK o IIII 06a HcnOJ1b

3YJOT ~aKTHqeCKH BCIOHHqJOpMal1HIO 0 COCTOH:tHHH H3,Jl.eJIII5I 

Ha 3TOM H'HTCpBaJIe. 3To lIOJI.TBeplKJI.aIOT COnOCTaBH'TeJIbHbIC 

pac"tJeTl>l JI,OBepHTeJIbHblX rpaHHl( Ill.JIH OJI.HOro KOHKpeTHoro

nOKa3aTeJI5I, 0 KOTOPhlX roBOPHJIOCb 'paHee. ECJIH 3'TO TaK, 

TO 'lIpE KOHelHIOM lJHCJle OflblTOB, KOrJI.a TOlJHOCTb H3M 

YMeHblliaeTCH, 'CpaBHeHHe 6yJI.CT B nOJIb..'lY K3M (0 P3M. 

HeqerO H rOBopHTb), fI03TOMY fl3M CJIe.llyeT npHMell51Tb. 

TOJIhKO TaM, cnc npH'MCHeHHe .n:PYIlHX MeTOJI.OB 3aTpYJI.I!H

TeJIbHO, Hanp'HMep !!1PH HaJIH'1HH c60eB HJIH I1pH OTCYTCTBmr 

CPOPMYJIhI paClleTa HaJI.eIKHOCTH. 31'01' BblBO\ll. pacnpOCTpa

HHeTCSI H Ha IlpHMeHeHHe fl3M npH MoJteJIHpOBa'HHH, no-. 
CKOJlhKY 'B-ce CKa3almOeQTHOCHTCf! H 'K ·He'MY. 

BblBOAbl 

TaKHM 06pa30M, C 'IIOMOUJ,hIO fl3M MOIKHO npOBOJI.HT~ 
onpeJI.eJIHTeJIhHble H KOHTpOJII:IHble HC.llhITa.HH5I OrrepaT.HB

HblX rrOKa3.!1TeJICH Bep05lTHOCTlIOro THna H iTlpHTOM 'He TOJIh

KO 1l0Ka3aTeJIeH 'HaJlelKlIOCTH. Ol.(eHKa, IlOJIYlJeHHaH H3M,. 

HIJJIHeT.cH lIaH60Jlee CTPOf'OH H OObeKTlu3Hoi1, '110 Menee 

,Ll,OCTOBepllOH B C'TaTHCTfI"tJeCKOM CMbICJI€ no CpaB'lIeHHlO' 
C OLICHKOil K3M H P3M, TaKKaK HCnOJIh3yeT MeHhlliHH 

06beM HHcpopMaUHH. YICJlOBH5I, Heo6xoJl.UMble ,Ll,JI5I npflMe

HeHHH fl3M, ~'l.aJIeKO He 'ScerJI.a BbInOJIHSIIOTC5I TI'pH HcnbI

TaHHflX CJIOIKHblX H3JteJIHH. 3aBHCH'MOCTb onblTOB JI.OnOJIHfI-

1'CllhHO CHHlKaeT .1l.OCTOBeplIOCTbOU€HKH H YCJIOlK'HfleT 
MaTeMaTHI{eOKMI'i annapaT, npHBJIeKaeMhlH ,n:JIH BbI'1HCJIeHlnf 

)lOBepflTeJIh't!blX rpaHflU. TeM He Mellee fI3M 'MOlKeT npH

MeHHTbC51 KaK Jl.Jl5I oueHKH lIaJI.eIK'HO'CTH H3)leJIHH B ueJIOM, 
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TaK H JI.JIfi OlleHKH OTJl.eJIhHblX 'napaMeTpOB H3JI.eJJJu'1 H ux 
"Ia-cTeH B COqCTaHHH C P3M (CM. rJI. 6). l1<}ITCpeCHbl Ii no

60qHble pe3YJIbTaTbl, nOJIy'!efHIbIe C 'llOMOlllbIO an'napaTa 
D3M: 'OileHKa TO'IHOC1'H MO)l,eJIHpOBaHII5I, nOJlyqeHHC q>0P

MY,,1 Jl.JI5I K3M 'II JI.p. 

f"naea 6 

PAC4ETHO-3I{CnEPVlMEHTAnbHblJl1 METO,lJ. 
VlcnblTAHVlJI1 HA HA,lJ,E>t<HOCTb 

PaCC'MOTpHM HCllhlT311IIH 'Ha Ha)1eIKHOCTb, IIpH KOTOPblX 

9-KCnCpHMCHTaJIbHbIC JI.aHHble JI.OnOJI'HeHhI 11HclwpMaUHeii 

o 'H3alIMOCBSI3H pa3JIHlJHblX napaMeTpoB H3.n:CJIHH Ii cro co

CTanllblX qacTeiL 3Ta B3aHMOCBH3b BbIpalKaCT'CSI COOTBCT

CTSYlOlll.HMH cpopMYJIaMH, KOTOpbIC,CJleJI.onaTeJIbllO, eTaHO
BSITC}! na)KHeii1lI>HM aTpH6yroM MeTO)UIKH HCTlhITaHHH. Ta

KOC COqeTaHHe TeopHIi C 3KcnepHMCI1TOM J~aeT P.3,\1. pH_l. 

npCH'MYlllCCTB H n03BOJI5IeT npOBO.'l.IITh HC.TIhITaHHH Ha ,l1a

JI.e}KHOCTb B TaK-UX CJIY'laHX, KOf'J{a 'MeTOJI.hl, 'He pa3Jl.eJI5IIO

lllHe H3D:CJIlie Ila K'OMfIOIlCHThI, OKa3bIBaIOTC5I conepmeHHO 

6eCIIOMOlllHhlMH. OJl.1I0 l!33THX npeHMYlll,eCTB nOBbllIleHHe 

,lI,OCTOBepHOCTH OUCHOK IIOJ~P06HO aHaJIH3HpyeTcSIB § 6,2. 

6.1, nplo1MeHeHHe pac4eTHO-3l<cnepHMeHTanbHoro MeTOA6 

CYTb MeTo.n,a. HJI.CSI P3M COCTOHT B TOM, '41'0 ouellK3 

fIH H31lClIHH paOC'1HThIDaeTCfI KaK CPYHKUHSI ouenOK nOKa

3aTCJIeii KOMnOHC'HTOB H3·llCJIIl5l. fIOKa3aTCJI'fI KOMfTOneHTOB 

MorYT OIlCIIHBaTbCH KaK rrpH 'HenpepblBHOMc60pe eTaTH 

-CTHKH, 'TaK H C nOMOlll.blO DaM H3 cepHH n.epOHTHOCTHbIX 

3KcnepHMeHTOB. TaKHM 06pa30M, ocnOBOH P.3M HBJlHC'TCfI 

cxeMa paClJeTa HaJI.eIKIIOCTH CxH fI CPop'MYJIa R.=R (01, 
ih, 	... , On). 

OOJlaCTb npHMeHeHHSI P3M. I1epeqHCJIHM cHTyaI\HI1, 

KOr}!a npHMeHeHHe P.3M Heo6xD)l:HMO HJIH 1Il0 Kpai1Hei1 Me

pe UCJIeC006pa3HO. 

a. Yb.II.eJlfl,e ,npeJI.CTa'BJJ5ICT C060HH3JI.eJlHC C MHOraMH 

'YPOB<HHMH pa60TOCilOCOQHO'CTH, 3aJ!aHHb!H nOK33aTeJlb KOi!>' 
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K.1aCCH'4CCKH(~ 3KcnepHMCHTaJ1bllble Mel'OJlbl 3,LteCb COB€P

mCHHO HenpHTO)],Hbl XOT5I Obi IJOTOMY, 'ITO upe}lnOJlar8IDT 

HaJ1HllUe TOJlbKO nOJ1·HbIX OTKa30B. B P5l)l.C -CJlYllaeB ,ll..fJH 

TaKHX 11 3 ,..1emdi MQ)KHO H<:fIOJlb30BaTb TI3M, 110 P3l'vl no

3B0J151CT nOJ1y'IHTh MelIbl1IYIO CJ1y1l3 ihlylO OIllH6KY (CM. 

§ 5.2) nplI TOM )!(e OObeMe IfCfI bIT a HHll. 

6. YLU.t:'JIIIC \I'CllblTbiBaeT'CH 'He H TOM COCTaBC, JlJ1H 1\0

Top'oro lIeo6xOflHMO Oue'IIH'Th II a:lt'm1l0CTb. TaK, Onbll'Hble 

06pa3UbI :loporOCTOHmHX oonblIlHX CHCTeM paJllI 3KOHOMHIi 

cpe.1CTB '1aCTO HCnbITblBalOTCfI B COKpamCIIIIOM COCTasc: 

C Y:l1CHhlUellIlblM '1HC.10M Kalla.10B, lliH! OTCYTCTSIIH HeKOTO

pblX pe3epBHbIX YCTPOHCTB H T. )],. Ta )KC fIPO'0J1CM3 B03HH

BBO}lHMblX B 3KCII.lya'TaUHID 

BeCKO,,1bl{() ::nanOI3, C'eJ1H npoBepKy Ha,l\e)l{}JOCTli HY)I{110 

npOH3BCCl'll no pC3Y"lhTaTaM HCllblTalIHH nepBOH OlJepeJlH. 

IlaKoHeu, H3}leJlH€ MomeT IIpCJllla3IIallaT!JC5l Jl.n5l pa60Tbi 

B HCCKO.1bKlIX BapHaHTax, pa3Jlf,141IblX 'no COCT3SY II ~'TPYK

Type, II ouelIK3 Hatle)l{'HOCTH Ta K)I{e Hco6xO'}lH'Ma llJl51 Bcex 

ua pHa II1'OB, B TO BpeMH Ka K HcnblTaTb H3,ll.eJ1He MO>KHO 

TOJlbKO B O,,(IIOM 113 HHX. Bo Bcex 3THXCJ1Y1.J:a5lX oueHKa 

lIaJlC)I{BOC1'H HCB03MO>Klla oe3 COOTHC>TCTBYlOmero <nepect:Je

Ta pe3YJlbTaTOB IlClIf.,ITamlii. 
(J. CTaTHCTHK<l, no KOTOPOH HY)I{HO oHeHHTb H3;1,e.lI1C, 

TaKOBa, 'ITO lIapa60TKa OT,ll.eJ1bHblX COCT3B'HbIX Q3CTeH lI3

_'leJ1HHcylIJ,eCT!~ClIIfO pa3J1H1.J:8eTCH. Ha HCIIblTallHHX >CJlO)l(

HblX CHCTeM 3TO 06YCJ10BJ1enO 3K'CnepHMeHTaMH, He Tpe

'HCn0J1b30SaflHHBcex KOM'nOHeHTOB, ,ll.Opa60TKa

MH I1a oTJleJlbllblX YCTpOHCTBax H T. Jl. 9TO HMeCT MeCTO H 

TOI'Jla. KOr:~3 JIJl)'! ouellKH ]lOnOJlllHTCJ1I>HO npIlBJlCKae1'CH 

CTaTHCTHKa, Ha,Kon,nellH3H rIa anTOIIOMllblX HC·flbIT3I1'11HX 

KOMnOHeHT013 .n ..'lPyrHx MeCT<lX H B 'JlPyrocBpcMH, lie rOBO

pH Y)Ke 0 CJlYtja51X, Kor~la TaKaH pa3p03HeJUla5I CTaTHCTHKa 

5lBJlHe.TCH eJlHIICTBOHIIblM MaTCpHaJlOM JlJ15I oueHKH. Bce 

YKa3alrIlble cpaKTopbI npIlBO}I.H1' K TOMY, liTO TpaJUHHlOIIHoe 

nOIlHTlle «lla'paOOTKa H3JI.CJ1'HH» TepHeT IIPHBbllJllblH CMbIC.ll· 

BMeCTO OJUIOH U'H(iJObl nOHBJ1HCTCH lla600 umbo, T. c. 

HCnblTaHH5IX annapaTypbl ,C pe3epBOM BCJ1C!!lCT

BHe Bbl(,OKOH 1131)J,e)KHOCTH 'pe3cpBllpOBaHHblX rpynn OTKa 

30B rpynnbl 3a 'BpeM),! HCnbITallHH MO)l{eT 6b1Tb OlJCHbMa.'1O 

II He 6blTb Bo06me). B TO )Ke BpeMH OTKa30B OT,ll.CJlb

HblX YCTPOHCTB OCHOBllb1X II pe3cpBHhlX - 6Y,ll.eT, Ol.(CBH,ll.

HO, 3H3lJHTeJ1b'HO OOolbIlle. 3TO II03B0J151eT lfaMHorO TO'4Hee 

oueHlITb Ha.l1C)KIIOCTb OT}l,e.rJbHbIX YCTPOHCTB, a 3aTeM Ii 
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rpynnhi B ueJIOM. HHbIMH CJ10BaMH, )J,Ji5i annaparyPbt C pc
3epEOM (OC06eHHO BOCCTaHaBJ1HBaeMbIM) P3M )l.a'eT 60J1ee 

TOllllblH pe3YJ1bTaT 'DpH coxpaHeHHH 06'beMa HcnblTaHIIi'1 

I-WH COKpamaeT 06'beM H'CnbITaHHH npH TOH )Ke TOt:JHOCTH. 

TI031'OMY ero CJ1CJLYCT C1.J:HTaTb O)l.HHM H3 'MeT()lJ~O,B YCKopeH

HblX HCnblTaHHH, IlPH1.J:CM npHrOJIJIblM B TaKOH 06JlaCTH, rJltC 

Bce OCTaJ1bHhle MeTO)],!>1 HenpHeMJ1eMbl -IHa HCIIblTamUIX 

CJIO)I{IIb1X H3.ileJ1HH C 'pe3cpBOM (CM. § 6.2). 
P3M nOHBHJ1CH KaK CJ1e)l.CTBH(' COBMCmCHH5I IICnblT3HHH 

CJ10)KHblX H3)l.CJ1HH Ha 'Ha,ll.C)KHOCTb C ,,ll.pyn1MH 8'11)1, a MH HC

I1b1T3I1HH H H,ll.CaJ1bHO IlOJlXOjUIT JlJ1H :nOH UCJIl!. 

OCHOBHOH HeJ].'OCTaTOK P3M >cOCTOHT B TOM, 'ITO pac

1.J:eTHble CPOP'MYJlbl MoryT BIIOCHTb OIIpe}leJ1'e1IlIYIO CIICTeM3

TH1.J:eCKYIO OWH6KY B PC3YJ1bTaTe HcnblTaHHH, ecJIH 'B HHX 

lie IhlJ1HOCTblO Y'lTCHa cncIliHIHIKa pa,6oTbI KOMmYUeHTOB 

B COCTaBe H3Jl,eJ1115l. Bcc OllIll6KH, cOJ~ep1KalllH€C5I 'B cpop

MYJ1,C R=R (0 1• (h, ... , On) I MorYT OCTaTbC5I 'Heo6HapY)KCH

lJbIMH II npOHTH «Ha 'BbIXO)l». HeTO'lliOCTll 06YCJ108J1ellbi eme 

H TCM, llTO S IHaCTOHII~ee BpCMH ,ll.aJleKO He ,ll.J151 BC5JKOH 

CTPYKTYPbI Bbl'BCJLCHbl 'paClleTlibie CPOP'MYJ1bl. DOJlbmaH 
,npHHHMaCMbTX 06hl'rHO npH BbIBO,ll.C 

Hv'l.eaJlH3HpYeT 113}lCJ1l1C It 33BblwaeT Ha'llelKHOCTb. 

K, HaH60Jlee pacnpOCTpalleHHble (POP MyJlbI paC'lCTa pe

3epBnpOIJ3IIHblX rpynn C BoeCTaHOBJ1CHHCM (uanpHMCp, 

[10]) npc)J,TlOJ1araK>T H}leaJlJ:)IHbIH KOHTPOJ1b Bcex YCTPOHC'TB 

H 'H)lCaJlblIblH TICpeXOJl Ha peaepB npH OTKa3ax. "13-3a '01'

eY"pcTBIHJ: )],0J1)1{lI0I1 I1po.naraIlJ(bl :B J1HTCpaType 'MaJlO KTO 

31I3eT, "ITO ,ll.a)l{e HCOOJ1blllHe OTI<JlOIIeHHH napaMoCTpOB hOH

TPOJ1H II nepCKJ110'lICIlH5I OT H)],caJlbIIhTXPC3KO CIIH)KaIOT Ha

;ll'lK!lOCTh rpynllLL n03TOMY IlpaKTHKlI ~lal!aerylO nrnopH

PYIOT orOBopKlI H I1pHMeHHIOT Il:WC'CTlIbIC (llOPMYJ1bl COBep

melll!O 1Ie,;(OIIYCTHMbIM oupa30M 
ne}lOCTaTOK P3M COCTOllT B TOM, 'ITO, I1P11MC

HHH ero, BCer,ll.a 'I1COOXO)J,HMO HelJ0J1b30SaTb rpOM03AKHfi 

aIInapaT 061UHX MeTO,ll.OB 4) npe)KJle Beero ]LJ15I fIJla

IHfpoBallluI KOHTPOJ1bHbIX HcnblTaHHH 11 .pae~lcT3 JlOBepH

TeJlhHblX rpaHrIU. OIll.HaKO .Ll.J1H TaKHX DOJlbIIIHX H Aoporo

CTOHmHX H3J(e:1Hi'f, )],Jl5I KOTOPblX 06bl l i lHO HCn0J1b3YI01' P3M, 

MeTOiUllICCKHe l1PYJlIfOCTlf C J1}IXB'OH OKynalOTc5I ero npcHMY

mCCTl3aMH. KPOM>C 1'01'0, npHMcH0HHe 3KcnepHMellTaJ1bHblX 

:'>1eTOJlOB TO)Ke 'He H36aBJ1HCT OT TaKHX TPY.LUfOCTeH, TaK 'KaK 

HeCMemCIIHble OUCHKH H ,,LtOBepHTCJ1hllble rpa'HltUbi H 3 BOCTII bi 

JlHillb ]LJ1H p5I.ua TeXHlftteCKHX TIl I H npocTeHuIlIx CJ1Y'JaeB 

P(t) H Kr . 
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OcoIJeHHocTH npHMeHeHHR )laM. rtpllMemHI P3M, CJIC

_11.yeT npC)!{,ll.e ocero 'CTpeMHThCH K YMeHbl1I€<HliiO ,ll.OJlH pac

'leTa H YBCJlH'leIlHlO ,ll.O.HI 3K'CIICpHMeIlTa D oueHKe. llJlH 

3Toro HY)KHO MaKCHMaJlbHO yKpyllHHTb {:OCTaSHbie 'laCTIl, 

110 lWT(JIPbFM BC;leTCH OTJIeJlb'ltblH c60p CTaTHCTHKH. BbUle

.,lHTb IlCOOXOJUlMO (II :10CTaTO'11I0) JllIl1Ib CJlCJl.ylOW,HC KOM

nOIle'IITbl: 

YCTpoiicT13a, IIMCIOIUHe 'pC3CpB; OCHOB'Hbie H pC3epB

HbiC ycrpoHCTBaJIOJl)KHhl OhITb caMOCTOHTCJlbHblMII 06."bCK

Ta'MH c60pa CTaTH'CTHKH; 

YCTpoiicTBa, napa60TKa KOTOPhlX MO)KCT OT.'!Il'laTbCH 

OT llapa60TKlI }lpyrHx YCTPOHCTB; 
YCTpoiicTBa, OTKa3 KOTOPblX IIPHBO,ll.ltT K IlaCTH'lHOMY 

OTKa3Y 113,neJlHH (CCJlJI Y'leT lIaCTIPlllbIX OTKaJOB lIPCJJ.YCMO

TpeH npll oneIlKe); 

YCTpoikTBa, KOJIII'IeCT130 KOTOPblX 1I1l IICIIblTalHHIX 

OTJIH'laCTCH OT HOMHHaJlblIOrO, T. e. Toro, K KOTOPOMY OTHO

CHTCH 3a,ll.aHHble Tpe60BaHHH. 

B npe,ll.CJle, KOr,ll.a Bce YCTpOHCTBa 06bCJl,HHeHbl.B O,ll.HII 

06bCKT c60pa CTaTHCTHKH, P3M nepcxo,nI1T B K3M. 

lIoHllTue «'OTKa3'» , HCnOJlb3YCMoe npH KJlaCCII<jH!Kal~HIl 
lleHCnpaBHOCTCH, HCCKOJlhKO cneUHQH1'IHO. }],.rIH P3M BaIKHbl 

OTKa3bl OT,ll.eJlbHbIX KOMIlOHCHTOB (061.,eKTOB c60pa CTaTH

CTHKH), a OTKa31>1 113,ll.eJlHH B llCJlOM J3 CTaTHCTHKC He cpHry

PIiPYIOT. 06bl4HO KOMnOIlCHTbl C'lHTaIOTCH H3Jl,eJlIiHMl! 

C ,ll.BYMH ypOBHHMH pafiOTocnoc06HOCTIi, a Bce HX OTKa3bl 

nOJIaralOT nOJlHbIMH. Ilpll 3TOM OTKa30M C'lHTaeTCH nepcxo,ll. 

KOMnOHeHTOB B COCTOHHHC, npn KOTOPOM CHH)KaeTCH pa6o

Tocnoco6HOCTl, 113,neJlHH B !J.eJlOM. Ilplllll~l1nHaJlhHOH oeo

oeHHOCTblO P3M B Bonpoce KJlaCCHcpHKal~JjH HCHCfIpaBIlOCTcii 

YCTpoiicTB HBJlHeTCH TO, 4'1'0 npH oueHKC nOCJle,nCTBHii HeHC

npaDHOCTIi He YllHThIBalOTCH HaJlH4He pe3epBa H ,ll.PyrlIc 

CTPYKTYPHhlC cpaKTopbl, Y'lHTblBaeMhle paC'leTHOH <pop

flapaMeTpbl YCTpoiicT8, BXO,ll.Hlll,HC B paCliCTHble CPOPMY

Jlbl, ,nO,,'!IKHbl onpe,ll.eJlHTbCH ua HOnbITaHUHX, 3a HCKJlIO'leHH 

eM O'leBH,nHbIX (HanpHMep, KpaTIlOCTH pC3epBHpOBaHHH) 

O,ll.HaKO O)~lIa If Ta IKe CTpYKTypa MO)KCT onHCbIBaTbCH He

CKOJlbKO pa3HblMl1 cpopMYJlaMH, Tpe6YIOmHMH pa3J1H4Hb1X 

IICXOJUlbiX ,ll.aUHblX. I1HOr,ll.a 3TO BJIC4CT 3a c060H npHHUU

nHaJlbHO HHOH c60p CTaTllCTHKH no TeM UJIH HHblM xapaK

TepHCTHKa:-f. llaJlee npIiBO,ll.HTCH O,ll.Ha ,ll.OCTaTO'lHO 06maH 

cpOpMyJI8 ,ll.,aH paC'leTa Ha,ll.e)KHOCTH pe3epBHpOBaHHblX 

rpynn, c60p JIaIlBblX Jl,MI KOTOPOH npe,nCTaBJIHeTCH OJl,HHM 

9'" 1:3 ! 

1t3 caMblx npOCThIX. tl>0pMYJla BblroAH,O OTJlli4aeTCll OT J1PY
rHX Y'leTOM MHorHX BaIKHhlX cpaKTopOB OJIHOBpeMeHHO .. ). 

¢lopMYJla OTIIOCIiTCll K rpynae 1i3 n OCHOBHblX Ii O,ll.IlOrO 

pe3epBHoro YCTpOMCTBa (pe3epB CKOJlb3ll11UH1). YCTpOHCTBa 

110CCTaHaBJIHBaIOTCH, HO He fioJIee m YCTPOHCTB O,ll.HOBpe

MCHHO (l~m~n). llpli OTKa3e O,ll.IIOr"O H3 OCHOl.3l1blX 

YCTPOHCTB It IIcnpaBHoM pe3epBE' C BepoHTlloCTblO v apollc, 

XO,nHT ycncuIIIblH nepexoJl lIa pe3epB, T. c. Bce nepeXOJ1lJble 

npOlJ.eccbl 3aKaHlIHBalOTCH 3a ,ll.OnycTHMoe BpCMH. C BepoHT 

1I0CTbIO I-v npH nepexoJlc HMceT MeCTO OTKa3 rpynnhl, 

BpCMH cyw,ecTBoBaHHH KOToporo (c MOMeHTa OKOIl4aHH51 

Moro BpeMeHIi ,ll.O OKOH'laHHH ncpeXO,ll.HblX lIpOUeC

paCnpcJleJleHO no 3KcnOHellUH3J1bHOMY 3aKOHY co 

Cpe,ll.HHM BpeMCHeM 'tnep. OTKa3 pe3cpBHoro YCTPOHCTB3 

C BCPOHTHOCThlO 11 06HapYIKHBalOT MrHOBeHHO; C Bep051T 

1I0CTblO I 11 06HapY)KCHHe OTKa3a 3aJlcplKHBacTcH Ha llpC 

MH. pacnpeJICJlCHHOe no 3KcnoHeHIIHaJlblloMY 3aKoHY co 

CpC,nHllM 3Ha'leHHeM 'tft. Pacnpe,ll.eJleHHH Hapa60TKH MeIK,ll.y 

OTKa38MH H npeMeHH BOCCTaHOBJlCHHH 3KcnOHeHUHa~bHwe, 

napaMeTp IlOTOK3 OTKa30B OCHOBHblX YCTPOHCTO .A.. pe3cpB

1I0ro YCTpoMCTBa k,), (O~k~ 1), HHTellCHI1HOCTb BOCCTaHOBJIe

InrH "". npc,nnOJlaraeTCH, 'ITO Heo6HapYli\CllHbIII OTKa3, 803

IIHKWHl1 B pe3epBe, HaaepHHKa ofiHapY)KHTCH B c.nY'lac 

1303HHKHOBCHHH TaM )Ke ,npyroro, 06HapY)KeHHOrO OTK83a. 

B OTKa3aBlUHX YCTpOHCTBax BO BpeMll peMOHTa HOBblX 

OTI<a30B He B03HHKaeT. rIoC.:1e,nHee npC,ll.nOJIO)KeHHC Ka)KCT

CH HanlHYTblM: 06C.'lY.JKllBalOmHH nepCOH8J1 Hepe]J.KO Bbl3bl

BaCT npH peMOHTe ,ll.onOJlHHTeJlbHble OTK83bl, a pa,ll.H03J1eK

TpOHHble YCTpOHCTBa, HanpHMep, npH pCMOIITe 1I0'lTI1 He 

BbIKJlJ{)lIaIOTCH (nOHCK HeHcnpaBHOCTH, perYJlHpOIH:<a). 

O,nH3KO eCJlH npu c60pe CTaTHCTHKH B Ka'leCTBe SPCMCHH 

130CCTaHOBJleIlHH CPHKcHpoBaTb cYMMapHoe BpeMH, 3aTpa4ell

1I0e Ha Bce 6C3 HCKJllOlICHHH onepal~ml no peMoHTY OT 

npeKpameHHfI pa60Tbl ,ll.O ee B0306I1o.BJleHHH, TO T3Koif no~'l
xo,n HBJlHeTCH e,ll.HHCTBeHHO npaBHJ1bHbIM. B TO IKe npeMH 

B03MO)KHOCTb OTKa30B HcnpaBHblX YCTPOHCTB BO BpCMH 

OTKa3a rpynnbl (OHH C4HTalOTCH BKJllOlleHHbIMU. lITO xapaK

TepHO ,ll.,,'!H COBpeMeHHblX H3,neJlHH) B cpopMYJle Y'lHTbIBaCT

CH. BbI'lHCJlHIOTCH KO")(pqJHIUfeHT rOTOBIlOCTH Kr , Hapaoon;a 

Ha OTKa3 T H Cpe,ll.Hee opeMH BOCCTaHOB.HeHHH rpynnbl 

npH 3TOM ClIHTaeTCH, 'ITO nocJle OTKa3a rp~nna Ha'lHHaeT 

pa60TaTb, KaK TOJlbKO Bee COCTaBe Ha6epeTCH n YCTPOHCTB 

*) <1>opMyJla SblBe!leffa 10. n. KOH.!l.pallHHblM. 
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C. B Ha4aJIC Ka}!{,!l.OrO H1ITCpS3JIa 6C30TK33HOH pa60Tbl 

SCCl> pe3cpB Clue Hep360Tocnoc06cH). Bbl'lHCJIHCTCH TaK}!{e 

Hapa60TKa Ha OTK33 T' 13 npC,!l.nOJIO}!{CHHH, 'ITO rpynna 

HaqHHaeT pa60T3Tb TOJlbKO nOCJle BOCCTaHOBJIeHHH Bcex 

YCTPOHCTB. Ha np3KTHKe TaKaS{ CTpaTcrHH npHMCHfleTCH 

pe,!l.KO, H T' npaBHJIbHCe paCCMaTpl1BaTb KaK cpe,!l.HIOIO Ha

pa60TKY ,llO ncpBoro OTKa3a w). 

K 1 + AI + A2 
r = ~. A .L A • ...L " {A ...L A ...L A \ • 

(6.1 ) 
T= 1 + AI + A2 

11"- (1 _.. v + A, +- A.) 1 

rIlE' 

(/I-fk)'A. (I --'l]) kAtk
AI A, A. 

p. I + (n+'I)k)kr:k 

(I v)t,rnep A = (( 1 -- y) A. + (I 'I)) kA.) .. 
-1. 'tk- 1 +-k'''''llep 

A. = (A, + A. + kA.) "A 
mp. • 

T- K r T __. A. + A. +- A. _ (6.2)
B Kr --"A(I····v+-A.+A.)' 

(6.3)T' = T + p. (I _ v 

• 

+ 
'I 

A, + A.) 

Hapa60TKH MC}!{,llY OTKasa

MI1 pe3CpBHpOBallHOH rpynnhl C BOCCT3HOBJlellHeM OJlH3KO 

K 3KUJOHCHI~IHIJIhIlOMy, BCP05JTHOCTh 6e30TKa3HOH pa60TbJ 

MomHO Bbl4HCJTHTb K3K P(i)=C- t / T . 3aTCM IIpn6JTHmeHHO 

KOI'~,KrP (I). 
paCCMOTpl1M BOnpOCbl 3KCnepHMeHT3JIbllOH OueH

KH napaMCTpOB, BXO)1IUUliX B (6.1)· (G.3) Ii Jl.PyrHc nO,llo6

lfblC CPOPMYJJbl, llanpHMep, B [35]. 
a. KpaTIIOCTb pe3epBl1pOBaHMfI, T. e. '1HCJJO OCH013HbIX H 

pe3epBI!bIX yCTpmlcTB. 91'0 ·OObl4HO H3BCCTH0)10 HcnhlTa

HCKJJK)'fCHHe COCTaBJJHIOT HCnblTaHHfI, npH KOTOPbLX 

onpe,llCJTflCTCfI CPYHKIlHOHaJIbHa51 H36blTOlJHOCTb B rpYllne, 

T. c. lIHCJJO YCTPOHCTB, OTKa3 KOTOPblX cllie )10nycTHM. 

*) .LlJ111 cOKpalUeHll1l 06'heM3 Bbl4HCJ1eHIlH cJ1e)J,yeT nOACraBJ1RTh 

s (6.1) - (6.3) 411CJ1eHHble 3H34eHIH! A". _., As, He paCKpblS3i1 npeJ\' 
SapHTeJ1hHO Bblpa?!KCllllH AJ11l 3TIIX KO~¢llll,HCHTOS S YK333HHblX q>op. 
MyJ13X. 
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6. napaMeTpbI :tv II ~t HaXO,llHTCH 06mCH3IJeCTHblMH cno

coGaMH C HCnOJlbSOBaHHeM CYMM3PHOH CTaTHCTHKH BCCX 

O,llHOTHnHbIX YCTPOHCTB, HMelOlllHXC51 B HS)1eJlHH (B TOM 

llHCJIC 11 )1PyrHx rpynn, eCJIH TaKIH' . HHOr)13 Tpc6YCT

CH npOnep51Tl> HJIH YTO'IIInTb pacnpe,llCJlCHHfI npeMC'HI1 6e3

OTKa3HOH pa60TbI H BPCMCIUl BOCCT3I10BJTE'lIIHL Y CJTO}!{HblX 

H3)1CJTHH nepBoe H3 3THX pacnpc)1cJlcmd\ HBJT5H'TCH ::meno
Y 

HCHlLHaJJbHhlM 'fallle, 4eM Y )1pyrHx H3)1e:lmI. B Tex CJly

'13HX. KOr)1a BpeMH BOCCT3HOIlJlCHIHI onpC,ll(,JlfleTCl1 rJlaBllblM 

06pa30M nOHCKOM HeHcnpaBHOCTH, BTOPO(, paCnpe)l,e':JCIIIIC 

TaK,Ke 6JlH3KO K "JKCJJOlleIH~HaJTbIlOMY· 
8. ECJTH PC}!{HM pe3epIHlOro YCTpOHCTfla OTJII1'I3CTC51 OT 

pC}!{HMa OCIJOBHOrO, CJJCJl.yeT onpC,!l.CJT51Th lIarpY/I(CIIIIOCTb 

pe3epHa KaK OTHOlJlCJIHC k=."Ape.,1/'Aoen . 
2. Bep05ITJIOCTh ycnclIIHorO nepeXO,'1.3 113 pC'3CpB 'V onpe

ACJT5IeTCfI 1'PCM5I <jJaKTOpaMH. KOHTPOJIC'M OCHOllllblX 

YCTPOHCTB, CKOPOr'ThlO CpaoaTLlBallll51 H I1a)l.l~}!{HOCThIO nepe

KJlIO'laTeJT51 (HMeIOTC5I R BHJl.Y JJK)61>lC YCTpoflCTlla, M(,X3I1Wl

Mbl H 06CJJY}!{I1f1aIOlllHH nepCOHaJl, o6cCTlC' '11m a IOIll-H(' 33M('· 

lIY OTKa3aBlllero ycrpoilcTBa). 

BepmnllocTh cfloeBpeMclIlIoro oOllapYIKclIllH OTKa3a 

(c T04HOCTbiO ,llO YCTPOHCTH3, KOTOPOC Tpe6ycTcH 3aMCIlIITh 

pe3epBHblM) Vl npH HenpepblBlIO:\1 KOIITpOJle OCHORHblX 

YCTPOHCTB paBHa nOJTHOTe KOliTPOJT5I lli. Ecml me YCTPOHCT

Ba npOBep51IOTC5I nepHO,llH4eCKH C nCpH0)10M 'THI> TO VI 

IJKJllO'laeT R ce651 eIIle H nepoHTHoCTh TOfO, liTO MOMeHT 

06Ha py)!(eHH51 'Torln II aCTY,lIl1T p a HbllIC OKOH'la HlI51 )10nYCTII

Moro BpeMeHH T)lOn: 

1:K1 ;'_... p{ .:-- } {I T1pll 'tAon v----- 7J 1 't 061<··'" 't non r J (6.4) 
't11on 't K1 T1pH 'taon <.'t",. 

Bep05lTHOCTh 1'01'0, 'ITO nepeKJl104aTeJIb cpa60TaCT 3a 

,ll()[1YCTHMoe BpCMH (vir), onpC)leJT5ICTCH ncpeXO)1I1h1MH npo

ueCCaMH: BXO}!{}l,elmeM B pe)l{HM pe3eplla, OCOOCIIHO !leHa

rpy}!{eHHOrO; BOCCTalWBJTCHHeM nOTepflHHOH HHCPOPMaUI1H 

B HHcpopMaUHOHHhlX CHCTeMax, ACY; peaKIlHei1 06CJJYJ>KH

naKHlterO nepCOHaJIa IlpH PY'lHOM nCpCKJJlOtICHHH HJI}! sa:\1{'

lie YCTPOHCTR H T. n. 4'1'061>1 flhJ'fHCJIHTh v", HY}!{HO 3IJaTb 

pacnpe,llCJIellHC npcMcHH yKa33HHhlX nepCXO)1HhIX npo· 

l.leCCOB. 

Ha,lle)!(HOCTb nepeKJlfO'laTCJ1H :3)1eCh xapaKTcpH3YCTC5I 

nCp05ITHOCTbIO Toro, 'ITO nepCK.IllO'taTeJTb HcnpaBcH 

K lIalfa.'lY nepexo}J,a Ha pe3epB II He OTKa}!{CT B IIpOl~eccc 

ero v"'. EC1'eCTBeHHO, 1'a 4aCTb nepeKJl104aTeJlfl, OTKa3 KO-

t:li 
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TOPOH .nbIBO,UHT H3 CTPOH DCIO rpynrry, ,UOJI}KHa 6bITb BbIJl.e

neHa H B CxH BKJlJOlIeHa nOCJIe,'lOnaTeJIhHO C rpynnoH. 

EcnH Bce nepelJHCJIellHble ¢aKTopLI ,Uei'lcTBYJOT He3aBH

CIIVIO, TO v=v'v"v
fl
'. B 06lUeM CJIY1lae TaK CLJHTaTb HCJIh3H: 

HanpHMep, ,UonYCTIiMoe BpeMH ,UJI51 06HapY}KCHlIH 11 ncpe

KJIJOlJellHH 06bi'IHO 5lBnHCTCH 061HHM. TaKliM 06pa30M, O,UHO

BpeMeHHblH YlJCT Bccro CKa3aHHoro }l,OCTaTOlJHO CJlO}KCH. 

06bIlJHO paCllCTbI 06JIerlJaIOTCH TeM, lJTO KaKlle-TO <paKTOPbl 

npCBanHpYJOT, a ,UpyrIlVIIi MO}KHO npeIw6pelJh. 4TO KacaeT

CH HCnbITaHllii, TO 3,UeCb onCHKY v I~CJIcco06pa3110 IIpOlW

Jl.IlTh C nOMOIHhlO TI3M, Y'IIIThlH<IH Bee ¢<IKTOPbl cpa3Y: 

v=N-+/N, (6.5) 

rAC' N+ - 'IHCJIO ycnclIlllblx nepexo,UoE Ha pe3eps; N
06u~ce LJllcno nepcxo,UoB, npHHHTbIX B paclIeT. 

Bonpoc 06 «ycnexe» nepexo,Ua nY'IIIIe Bcero pewaTb He 

nYTeM H3MepCHIIH BPCMCHH ncpexo,Ua II epaBHeIfHH ero C ,UO

nYCTHMblM (060CHonaHHe ,UonYCTHMoro BpeMeHH caMO no 

cc6e OlJClIb CnO}KlIaH np06JICMa), a C nOMOlll,LIO K(JHTpOn5I 

pa60Tbi H3J~('nIIR B I~CJIOM II <tHIKcaUlIII lIapYIIJCHHH B cro 

¢YHKI~HO"'lpOllaHIIII npIl nepCKJIJO'IeIlIIH YCTPOHCTB BHYTPH 

lIcro. OprallH30BaTb lIa60p TaKOH CTaTHCTHKH TO}Ke He 

npOCTO, HO 3TO lIaH60JIcc 06'bCKTHBHaH OneHKa. ECJIH lIa 

HCnbITaHIlHX nepexo,U OCYlll,eCTSJIHCTCH B yC.~ODH51X, ,UaJleKJlX 

OT peanbHocTH, ycncx I1JlH Heycncx nepcxo,Ua HHor,Ua onpc

,UCJlHIOT TCOpCTlIlJeCKH no ,'laIlHbIM 0 KOHKpeTllOH HCHcnpaB

IIOCTII, 3a¢IlKCllpOnaHHbIM D YlleTHoH Jl.OKYVIeHTaUHII. 

O. IlOJIIIOT3 KOIITPO.TJH pe3epB3 11 OIl,clIHsaeTCH 3Ha,'I0

r1IlIHO (0.5), CCJIII KOIITP().I!b lIcnpcPbIBllhIfl. 3nH30)UPICCKIIH 

KOIHPOnI, ytlTeH B cpOpMyJIC (6.1) - (6.3) BCJIHlIHHOH 3a

'uCP}KKlI B o6HaPY.II\ellIIlI OTKa3a Tl{' IIpH ncpHo,UHlICCKOM 

perYMlpHoM KOIlTpo.'le (HanpHMcp, B COCTaBe per.'laMcHT

HblX pa6oT) B KalJCCTBe T" IIHorJl.a npHMcHHIOT nO.loBIIHY 

ncpHoJ~a KOtITPOJI5l, 110 npH 3TOM R paC'lcTbI BHOCHTCH HC

KOTopaH (Hl'IlCCJIl' ,UOBaHII a H) norpCllIlIOCTh. 

e. LIHC.10 O,UHOBpeMCHHO BOCCTaIIaBJIIIIl,H'MbIX YCTPOHCTB 

m 113BeCTHO J~O I1CnbITaHHH, TaK KaK 0110 onpe,UCJIHeTCH LJllC

J10M peMOHTHbIX 6pllraA HJIH YCTaIIOBOK. 

KpoMC Bccro CKa3allHoro, Hc06xo,UlIMO ell~C IlpOBepIITb, 

MO)!(HO JIll BOCCTaHaB.~HBaTb OTKa3<IBJJJIlC YCTpOHCTBa 6e3 

HapYlllCHHH pa60TbI OCTaJILHbIX (B TOM LJHCne pe3cpBa, 

BK.'IlOlJeHHOrO BMeCTO OTKa3aBllIIIX). Ha 3TOM npe,UrronO}Ke

HHH OCHOBaHbl Bce <popMynbl. 
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B <p0pMYJIaX HC Tpe6yeTcH YllHTbIBaTb B03MO}KHOCTb B03-' 

HHKHOBeHHH HOBbIX OTKa30B so BpeMH peMOHTa. I1x U€JIe

C006pa3Hee YllHTbIBaTb npH c60pe CTaTHCTHKH BMeCTe C Te

MH OTKa3aMH, BO BpCMH YCTpaHeHlIH KOTOPbIX OHH B03HHK

JIH, nYTeM CYMMHpOBaHHH BpeMeHH EOCCTaHOBJICHH5I. 

Ha,Ue}KHOCTb CIiCTeMbI KOHTPOJIH TaK}Ke MO}KHO He YllH

TbIBaTb B paClJeTaX, TaK KaK ee npOIue YlleCTb npH c60pe 

CTaTlICTHKH. L(JIH 3Toro IIY}KHO OTKa3h1 TIlna «JIO}KHaH Tpe

Bora» ClJHTaTb OTKa3aMH TCX YCTPOi'lCTB, K KOTOPblM OTHO

CHTCH 3TOT CHrHaJI. OTKa3bJ THIIa «Hc06HapY}KeIIHaH lIellC

npaBHOCTb» CJIe,UyeT YlJHTbIBaTh npH OlH'IIKe EepOHTIIOCTH 

ycnellIHoro nepexo,Ua lIa pe3epB v H nOJIHOTLI KOHTponH pe

3epsa 'YJ. 
Y'leT c60ea OUCKpeTHOU TeXHllKli - cepbC3HaH npo6JJc

Ma. CospeMCHHOH CBH3110H annapaType, IlbI l lJlUIlITCJIhHOIj 

TeXHHKC ,UHCKpCTHoro ,UCrICTSIIH II (B pa3IIO(1 CTcneHlI) 

nOlITH EceM CJIO}KllbIM I13,UCJIHHM CBOHCTBCHHbI KpaTKonpc

MCHHhle caMOYCTpaHHIOlUlWCH HeHcnpaBIIOCTII - C60H. rIo

CJIC,UCTBHH c60en MorYT 6I>lTh pa3.n11'I1IbIMII Ii ,UOXO,UHIUHMII 

,UO nOJIHOrO OTKa3a 1I3,UCJIHH. L(JI5I Y 1ICT3 c60cn A. 51. Pe

3HHOBCKHM fl 1962 r. 6bIJIO npc,UJIO}KCIIO BBO}J,HTb B CxT-1 

JI,OnOJIHliTeJIhHOC YCJIOBHOe YCTPOi'ICTBO, BKJlIOlJCIIHOe «no

CJIe,UOBaTe.'IbHO» C OCTa.'IhHbIMII, II paccMaTpHBaTb C60H KaK 

HeHcnpaBHocTIi 3Toro YCTpoHcTBa. TIapaMeTpbl Ha,Ue}KHOCTII 

YCJIOBHOrO YCTpoHcTsa onpe,UcnHIOTcH TaK }KC, KaK napaMeT

phi peaJIbllbIX yCTpOHCTI~. Ero lIapa60TKoH (,LJHTaeTCH TO 

BpeMH, B TelJeHHe KOToporo ¢HKCHPYIOTCH c6(HI I13,UCJIHH. 

YCJIOBHOe YCTPOHCTSO OTHOCHT K BH,UY J, T. e. LJaCTb c60eB 

He ytlllThI.BaeTCH COEceM, 3 OCTa.lhHble ClJHT310TCH nOJIHbIMIl 

OTKa3aMH. 

Bonpoc 06 OTHccellHlI c60eB Ie OTKa3aM peIIIacTcR HaH

JIYlJWHM 06pa30M, (,CJIlI Ha60p CTaTHCTlIKIl 110 C60HM npono-

1l,HTCH TOJIbKO BO BpeMH 3KcnepHMeHToB, ,UOCTaTOlllfO nOJIIlC 

IlMHTHPYJOlUHX YCJIOBHH pa60Tbi H3,UenHH H 06eCnelJl!BalO

mHX nponepKy pe3YJIbTaTOB ero pa60Thi. ECJIIi 06eCneQeHa 

TOJIbKO KocseHHaR npoBcpKa pe3YJlbTaTOB, TO OTKa30M npII

XO,UHTCH ClJHTaTb BbIXO,U KOHTpOJIlIpyeMhlx napaMeTpOR 113 

3KCnJIyaTaUlIoHHblX ,UonYCKOB Ha BPCMH, 60JIhWeC ,UonYCTII

Moro T.f\olT' O,UHaKO H .BbI60p ,UonYCKOB, II TeM 60JIce 060CHO

BaHBe ,UonYCTHMoro BPCMCHli S CBOIO Ollepe,Ub npC,UCTaBJIH

lOT C060H 3a,UalJH, nOKa elUc HC peweHHble H, B03MO)!{HO, 

B 0603PHMOM 6Y,UYlUeM Bo061I~e Hcpa3pewHMble. rJIaBHaH 

. np06JIeMa COCTOHT B TOM, lJTO ,UonYCTHMoe npCMH 06bllJHO 

3aBHCHT H OT xapaKTepa C60H, H OT CTa,UHH peweHHH 3a,Ua

136 



'm, Ita KOTOPOH C60H B03HHK, a n03TOMY onpe,neJl51e1'C51 He 

O,nHOH ll.H¢poli, a MaTpHueli HJlJI ¢YHKll.HCH. 1-'13 :'noro cJle

llveT, 'ITO HeT B03MO)l{HOCTH HCnOJlb30BaTb llJlH oueHKH one

paTHI3HOrO nOKa3aH'AH, HanpHMep ACY, CTaTHCTI:IKY no 

C60HM, Ha6paHHYJO BO BpeM51 nporOHa KaKBX-JlII60 TeCT013, 

npc,nHa3Ha'leHHbIX ,nJlH npOBepKH annapaTypbI. 
TaKHM 06pa30M, ,nJla oI~eHKH Jl3,nCJlH"H co C60HMII, nO-RII' 

,ll.HMOMY, CJle,nyeT peKOMeHll,OBaTb KOM61IHaIUI]{) H3 ,nBYX Me

TO,nOB: npHMeHHTb n3M K YCJlOBHOMY YCTPOJ'iCTBY II 

P3M - K OCTaJlbHbIM. CTaTHCTHKY no C6051M Ha6HpaTb 

TOJIbKO 130 BpeMH ynOM51HYTblX cnCl~HaJlbHblX 3KCnepHME'H

TOB, CTaTHCTHKY 110 06bl'IHbIM HClIcnpaBIIOCT51M B TetICHllc 

Bcero speMeHlI IICnhlTalHli'i. 

6.2. P3M KaK MeTO,A yCKopeHHblx J.1CnbITaHHH 

PaCCMaTpHBat'Moe IlpeHMYII~C'CTBO P3M llpH IICllblTa

lfH51X pe3C'IHHlp0133IIllbIX rpynn Ha T1CP13blH B3rJIHJI, lIP Hy>K,na 

eTCH B cnellHa.lhHblX ,nOK333TC'AbCTnax. nOCKOllbKY Ha,ne)K

HOCTb rpynnhI MO)l{CT 6hJTb BO CKOJlhKO yro,nHO pa3 60lIhlIle 

na,ne)l{HOCTH OTJ(CJlbIlbIX YCTPOHCTH, BXO,nHIIUIX B Hce, HCHO, 

4TO ,nAH HCIIbITaHHH YCTPOHCTB upn TOM )he T04HOCTH H 

,nOCTOl!CPHOCTH MO)l{CT nOTpe6oBaTbCfI no CKO.HhKO yro,nHo 

p33 MCHbllIe npeMeHH. O,nHaKo HY)l{HO elue yoe,nHThCH, lITO 

HCnOJlb30BaHHe ,n3HHhIX no YCTpOHCTBaM ,B 

paC4eT3X He CBO,nHT Ha HeT 'nOT BbIllrphllll, H 

pOWO 6bI nOllTBepJllHh <'.TOJIb MHoroOOemalOll(MH BbIBO,n 

ILH ¢ P3 M H. 

flpeIK,ne Bcero COlIlJIeMCH Ha npHMephl § 4.2, r,ne Mbl He 

CJIY4a?'mo K3)l{)lbIH pa3 Cp811IlHRaJlIl 06'beM HcnblTalIHH P3M 

C 06bCMOM, BbltlHClleHllhlM 06b]llHblMH 3KcnepHMeHTaJlhHbl

MIl MeTOllaMI1. 06'beM HCIIbITaHHM ,ny6J1HpOBaHHoro yCTpoif

CTBa B npHMepe 4.2 C IIOMOJl~hlO P31'v\ 6blJI cOKpalLWH npH

MepHo B 6 pa3. 06'bCM IIcflbITaHHH llenOLJKH H3 ,nBYX ,ny6J1I1

pon3HHbIX YCTpoi1cTB 6C3 llocc'faHOBJleHIHl B npHMepe 4.3 
6bl.l cOKp3IlleH B 4 pa38. )laJlee Kp3TKO 113Jlar31OTCH pe

3YJlbTaTbi MccJIe,noBaHHII HeKoTopblX THnH4HblX CJlY4aeB. 

npoBe,neHHblx B [9]. 
5y,nCM cpaBHHBaTh ,nBa BapllaHTa HcnbITaHIIH rpynnhl 

H3 ,nByX OllHHaKOBhlX YCTPOHCTB OCHOBHoro H pe3cpBHoro. 

B nepBOM l3apHaHTe rpynlIa paCCM3TpHB3eTC51 K3K l~eJlOe, 
B paC'IeTe ytIHTblBaJOTCH TOJlbKOCOBna,naJOlllHe OTKa3bl ,nBYX 

YCTpoAcTB. Bo BTOPOM napJlaHTe CTaTllCTHKa Ha6HpaeTCH 
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CYMMapHO no ,!l.BYM YCTpoHcTsaM, ytlHTblBalOTCH OTKa3bI 

Ka)l{,noro H3 UHX. KOHeu HcnblTaHHii COBna,naCT C nocJle,n

HlIM OTKa30M. BblHrpbllll BO BpeMeHH 6y,neM OllpE'}l.e.I1HTb 

HCXO,nH 1-13 paBellCTsa ,!l.HCnepcHi"I oneHOK, IlOJlytlPHHhlX 

,nUyMH cnoco6aMH, IJ 6Y,!l.eM xapaKTepll30naTh ero K y ·_· 

OTHolllclIlleM Tnl II T"2. T. e. Hapa6oTOK. 06ecnellHBalOilUIX 

e)'pO paBeHCTBO, B nepnOM 11 InnpOM BapllaHTax COOTBCTCT
BeHHO. 

ECJlJi BhJnHcaTb ¢OPMYJlhI ,nJll'I J~IICrlC'pcllrt U LR I ,nJl5I 

060HX cnoco6oB KaK :<PYHK1llBl HapaOOTKII Till II Ii npll

panHHTh HX, TO ,T10Jly tIHTCH ypanHcHHC ,nJlH HCKOMoro OTIW

UleIlHH. B [9) 3TO H C}(eJlanO, npH'lCM }lJI51 P3M II K3M 
,nHcnepCHl'I onpe,ne.1HJ18Ch Mt'TOJl.OM JlIIllC'8pH:1aUlHl npIIBC'

,nC'M pe3YJlbTaTbl 3THX pac'IC'ToB. 

a. HarpY)l{(,HHblii pC3epB I : I C flOCCTaHOIlJIeHIIC'M II nO.'I

If,hlM KOIlTpOJICM; nOKa3aTCJlh lIa,nC)hlIOCTH llapa60n~8 HtJ 
OTK33: 

Ky=TIlIITn2== T 1ST Ilo (6.G) 

['JV~ T H TIl' llapa6oTl<a Ha OTKa3 Il CpCJUIC'C llpeM51 BOCCTa
HOBJJf'HIIH OT,nCJJbHOro YCTpoHcTBa. 

rpa<tlHK aaBHCHMOCTH (G.6) npHBe,!l.CH 1I3 pIIC. 6.1. 
6. To :IKe, HO nOKaaaTCJlb lIaJl.f')l{HOCTH K03¢¢I1l(IICIIT 

onepaTHtmOH rOTO,BHOCTH Korrp. B nepBoM napllaHTc ClJlPCb 

npHMeHHCTCH K3M Kor rp Bbl'lIICJIHCTCH IIO T,.p Ii Tn I'P: 

({). 7) 

r,ne t - BpeMH pa60Tbl, Ha KOTopoe paCCtIJIThmat'TCl'I K'H'rl" 
(6.7) llOllTII T04HO conlIa,naeT c (G.6), [JOCKOJlb

Ky BTOpOH 'IJICH CyMMhl n 3HaMeHaTeJle (6.7) ,naeT HC3H<l'lI! 

TeJlhlIYIO nOl1paBKy K ncpBOMY He HCKJTlOLJeHo. liTO na no

fIpaBl<a -- JlHlllb CJle,nCTBlle npHHHThIX 

B. HarpY)l{CHHhIH pC3epB C BOCCT3HOBJleHIICM II llenO.f]
HblM KOHTPOJlCM pe3epBa. 

TK" 
J 

2 (2Tn +{1 "l)!I(+ 

r]l.e 1) nOJlHOTa HE'npephIBHoro KOHTpOJISl pC3cpna; T,,

cpe,nHec BpeMfI, Ha ROTopoe o6I1aPY)l,eHIIC 

OTKa3a, He 06HapY)l{eHHOrO HenpepbIBHblM KOHTPOJlE'M 

rpa¢HK ¢YHKUHH (G.B) nOKa33H lIa pHC. 6.2, M3 KOTO

poro BH,nHO, 'ITO BbIHrpbIIll Y>KC lie TaKO" 60.1bIllOii, KaK Ha 
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pIlC. fi.l. OTMeTlIM, 'ITO paCCMOTjlC'llllbIC' rpOPMYJlbl npH6J111

3HTCJlhHO COOTllCTCTBYlGT CCTCCTBCUIlOMY npc',UnOJlO;.KCHHlG 

r
o TOM, 'ITO P3M COKpalll,3eT BpCMH liCnbIT311Hil B lVT"p/T 

a3 , [l TOM 'mCJle B TrpfT pa3 38 C'leT Toro, 'ITO rpynn3 

H3,Ue)KlICC OT,UCJlbHOrO YCTPOHCTB3, Il n lV pa3 33 C'IeT Torn, 

'ITO P3tv1 HCnOJlh3yeT CT3THCTHKY C N (OCHOBHbIX If pC3epn

HbIX) YCTPOHCTB l!MCCTO O,U'Horo. O,UIIaKO '--ITa H}tC'H Hy)K,Ua

eTCH B ,UonOJll!IITeJlbIlOM 060CHOB3IlHH. 
OTMCTHM, 'ITO t1a HCl1blTaHHHX H3,UC!IHH, BKJlIO'I310IllHX 

II ce6H HepC3cpBHpOBaHlIl>le YCTpoifCTBa, BbIllrpblllI OT npH

MCIWHH51 P3M 3aMeTHO CIHI}KaCTC7I. ECTecTBeHHo, 3}tech BCE' 

onpC).I,CJlHCTCH COOTHOlllcHHeM nOKa3aTE'JICH lIa}tC)I{HOCTI1 pe

3epBHpyeMoH H Hcpe3epBHPYCMOH '1aCTcH. l-laIlpHMep, 

B CJlO)l{HOM Bbl4lfCJlHTCJlhHOM KOMnJleKCe, r,Uc 33,Uy6J1llpo

BaHbI BCC YCTpOHCTBa, KpOMe nYJlbTa ynpaB.fICfUlH, H3JlH'IHC 

nOCJle}tHcI'O MO)KeT cymecTBcHHO YBeJlHLIHTb BpeMH HCnb1T3

HHH. JI.eJlO OCJlO)KHHCTC7I TCM, 'ITO npH nJlallHpOBaHHH Hcnbl

TaIIIIH (§ 4.2-4.4) npHxo,UHTCH HCllOJlb30B3Tb ¢YHKUHH 

pacnpe}tCJleHH7I oueHKH nOK33aTCJlH, HMClGlI\HC MaKCHMaJlh

HylG ,UHcnepcHIO. B }taHHOM cJly'lae llHcnepcHH MaKCHMaJlb

Ha TOr~l,a, Kor,Ua Bce OTKa3hl cocpe.ll,oT04eHbl HMeHHO B He

pe3epBHpyeMoH qaCTH H3,UCJlIHI. [locKOJlbKY 3TO npoTHBope

'IHT npaKTHKe (6C3 pe3cpBa OCTalOTCH K3K pa3 caMbie 

na,Ue}KHble YCTpoHcTBa), npHxo,UHTCH ,U.'lH nJlaHilpOBaHHl'I 

npHBJlCKaTh ,UonOJlHHTCJlbHYIO anpHopHYlG IIH¢opMaUHIO, 

n03BOJll'llGLIWlG orpaHH4HTb Ha.n.C}KHOCTh 3TOi'! l!aCTH H3,Ue

JlHH CHH3y. I10CKOJlbKY 3TH orpaHH'IeHHH MoryT 6bJTh .ll,aJle

KHMH OT HCTHHHblX, BblHrpblllI OT P3M MO}KeT 6blTb He 

OlJeHb 60JlbIilH},{. 
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BbIBO,l.\bl 

TaKHM 06pa30M, P3M 5lBJl51eTC51 nepCneKTIlBHblM 11 MIIO

r006elllalGIlUiM MeTO,UOM HcnhITaHHi:'t CJlOfKHblX H3,UCJlld't. Ero 

MO}KHO npHME'II51Tb Ilp3KTH4CCK~1 B JllGOblX YCJlOBH51X. KOTO

pue MorYT IIMPTb MCCTO npll HCllblT3HII51X. Pe3Koe COKpa

lUCHHC 06beM3 HcnblTaHHH (HJU! nOBbllllCHHC llOCTOBCPllOCTl1 

OnCHOK) ,UJl71 H3,UeJlHl1 C pe3epROM 71RJI7IeTCH O'fCllb na)Ellbn1 

pro ,UOCTOHHCTBOM, OC06CHIIO CCJlH Y'leCTb HC'1I03MO)!(HOCTh 

IICnOJlb30BaHHH ,UpyrHx MCTO,UOB YCKOPCllllblX Hcn blTClHUII 

K CTOJlb CJlO}KllbIM H3,UCJlH51M. 

CymcCTBYCT, O,UHaKO, onaCHOCTh, 'ITO ()[1I1160'IHOe npJl

MPIIl'HHC ¢OpMyJl, IilHpOKO pacnpOCTpaHClllIblX B JlHTCpaTy

pc H, KaK np3BH.10, 33Bb1ll13IO!lHlX HaltC'.il{HOCTh, npllflC',UC'T 

npn HCnOJlb30BaHHil P3M K COBC!HIlCIlIJO HCK3IKCllllI,lM pc

3YJlhTaTaM. 3THM, O'ICBH,UHO, ~l()J'yT OhlTh 1I0JlllOCTbiO CKOM 

rreHcnpOBalH>l BCC' ,UOCTOJlIICTn3 MCTo}ta. 110':lTOMY IlpH p3:~
paOOTKC KOHKPCTHbIX MCTO,UHK lIa OCIIOBC P3.M p3C'leTIlblM 

(POPMY:13M CJle,UYCT y.n.CJ1HTb OCOOOC I11111M31111C'. 

rJ1aBa 1 

06EcnE4EHV1E nOI1HOTbl VI ,lI,OCTOBEPHOCTVI 
V1CXOAHOIl1 CT ATV1CTV1KV1 

flPOOJlCM3 06ecnc4cHHH nOJlHOTbl II ,UocTonepIlOCTI! 

HCXO,UIIOH CTaTHCTHKH 33HHM3CT ocouoe II ()'ICllb UB )((lIoe 

MCCTO D HCnb[TaIIHHX H3 Ha,UC)KIIOCTh. Cpa3y )l,C OT\1l'TIlM. 

'lTO 3,UCCb H ,UaJlec 6y,UeM rOIwpHTh 0 ,UocTfmepHocTII CTa 

THCTlIKH lie B MaTeMaTH'lCCKOM CMblC.~C (MaJlaH lIO 061,ew\, 

CT3THCTHK3 \leHee ,UOCTOBepHa, 60JlbIllaH 60JH.'c }lOCTO

FlepHa), a B CMbICJle COOTSCTCTBHH 33<pHKCHpOBamlhIX B XO,ll' 

lICflhlT31IHi'! CT3THCTH'leCKHX )].aHHbIX ,UeI"H::TBHTe.1blfOM\" 

u6beMY Hap36oTKH, <paKTHlJeCKOMY KOJIH'IE'CTBY II Xapal<TC

PY HMeSIlIHX MeCTO HeHcnpaBHOCTCH H peMOHTOB. HMC!IIIO 

HeIlOJlH()Ta (npone:I"I, npollyCI<H, HeTO'lIIOCTII 1lJ111 ffPHMbl(~ 
HCKa}l(eHHH 33<pHKCHP0I33HHbIX .ll,3UHblX) 5IDJlHeTCH rJ13BIIblM 

HCTO'lHHKOM HC,UOCTOBepHOCTH cTaTHCTHKH 13 lIHTepeCYlGll{CM 

Hac CMbICJle. J1CXO,USI H3 3'fOrO acnCKT3 ,UOCTOBepIIOCTH cfle

UH3J1HCTbI-np3KTI1KH lJ3CTO l'OBOP51T: «CT3THCTHKY HY>KHO 
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co6npaTb CBOHMH pyKaMI:I». Ba)l{HOCTb np06neMbi onpeAe

tIHCTC5T TeM. 'ITO IIl"nOJHIOTY Ii He.ll.OCTOBCPHOCTb HCXO.ll.HOH 

CTaTHCTHKH y)I{e Henb351 CKOMneHCHpOBaTb npH CC 06pa60T

K€ HliKaKIlMli • .lI.aiKe caMblMH TO'IHbIMU, paC'lCTHbIMH tPop

My.naMIi. 

7.1. OpraHl>13au,l>1l'1 c60pa CTanlCTI>1KI>1 

TaK K<JK c.i1YlJafi, Korna CT8TIICTlIKY nOJlY'lalO1' ~13 «'Iy

)l{IlX pyK», H<lHOOJlee xapaKTepeH )1.J151 IICllbiTaIlHH: C.10IKHbIX 

113,acnHH, OT IICCJICJ'\onaTen51 TpeoyeTC5I 'ICTKaH opraHH3aIJ.I1H 

IIpOllccca c60pa CTaTHCTIItleCKIIX 11.aHHbiX H ,TTOCT051HHblH 

KOllTPOJlh 3a HIIM. 31'0 ocooeHHo Hco6xo.ll.HMO H CB5I3H 

C T01, '-ITO Bell CTaTllCTlIKa rIO lIaAe)l{HOCTH c06Hp3eTC51 

«BPY'HlYIO» II, KPOMC C'leT'lHKOB Hapa6oTKH, B pacrlOp5l>KC

HHII IICC.~('iI.OBaTeJ1{'H npaKTHlleCKH nOKa HeT IIHKaKHX 

CPCJtC1'B OObCKTHBHOH pcrHCTpaIJ.HH napa~eTpOB npoIJ.eCca 

tPYHKlll!01lHpOSaHH5I H3Ae.nJ.I51. n03TOMY npCACT3Bn5lCTC5I He

OOX011.HMhIM paCCMOTpeTb J1.0fl(WhHO 06WHPHblH Kpyl' opra

1I1B,lfUiOHllblX BOlIpOCOB. Ha ncpflhlH B3rJl5lJl, Ka>KYUJ.HXOI 

HC3I1a'lIlTc.rlbHbIMH, 110 B .lI.eHCTBHT{~JlbHOCTH nCCbMa CYUlCCT

nCIIilO ll~lHHIOIIUIX Ha AOCTOBepllOCTb OUCHOK. M3J10)\{eHHblC 

}la.lee PCKOMCIU1.3 LlII 11 OTHOC51TC5I npe)\{AC Bccro K rocYAa p

CTBeHHblM IICflblT<lHIHIM OTlblTHblX 06pa3UOBCnO.tKBblX M3Ae

JlHH C npHMCI1eHlIeM P3M. npeJl,b51B.1HKHIlHM MaKCHMaJlh

Hhl!~ Tpe60AamiH K Jl,OCTOBCPHOCTH CTaTHCTHKH. B 11.pyrHx 

CJlyqaHX .. na IIpCJJ.BapI1TCJlbHbIX (3aBO:\CKIIX) HcnbITalll!HX. 

B YCJIOnH5IX nOll,KOHTpOnbHOH 3KclinyaTall,HH Ii 1'. n. - D03

MO}Kllhl }l,pyrllc napH3HTbl, 

IIcpBhlM CpC,'ll! YK33allllbix BonpocoB 51BJlHCTCH Bonpoc 

() C()3)1.<lHlIII H opraHll~HIIlIllI rpYllllbl OneJlKH llalIC)I{HOCTIL 

fpynna OIJ.eHKH HanelKHOCTH. 3m Kon.lleKTHB CneIJ.H3

JIHCTOFl no Ha.ll.e>KHOCTH, npe.ll.H33Ha'lellHblH Jl,n51 opraHH33

LUIlI II nOFlceAHeBlloro PYKOB011.CTBa HcnblTalHI5lMH Ha Ha11.C)\{

1I0CTb, a TaK)\{e )1.JI51 o6paooTKH H aHaJlH3a HX pe3y.1bTaToB. 

B COCTaB rpynTlbl .uOJI)I{lIbl BXO.ll.HTb npC11.CT3BHTenH npeA

npIIH1'H51-pa3pa6oTl.JHKa II opraHH3aIJ.HH 3aKa3'lUK3. TaKoe 

ABYCTopoHHee npe11.CTaBHTCJlhCTBO B rpynne MO)l{eT B lIaH

6oJ1bl.LleH CTcneHH 06ecnc t IHTb nonyqeHHC 06beKTHBHoH 

liHtP0pMaHHH 0 naAC>KHOCTH HCTTblTyeMoro H3AeJ1H5I. KOJlH

qeCTBeHHblH COCTaB rpYI1I1b1 3aSHCHT OT 06beMa H CJIO)I{

HOCTH 06beKTa MCflbITaHHH II MO)l{eT AOXOAHTb AO 4-6 'le

JIOBCK (no 2~--3 cneIJ.Ha,flHCTa C Ka)l{.lI.OH CTOpOHbl). PaccMo
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-rPIIM OCHOBHblC ~YHKIJ.1I0HanbHblc 06H3aHHocnl I'j1yrtl11>t 
OUCHKII Ha.ll.C)\{HOCTll. 

Opeal-lUaaquR c60pa rzepBU'lH()tX claflH.bt:r COCTOHT IIPC)\{

JJ.C Bccro B onpe.ll.eJlCHHII 06bCKTOB c60pa CTaTHCTHKH 

(OCC). T. e. II onpe.ll.cncHIIH lTepC'lIl51 OT/tCJlbHbIX YCTPOHCTfl 

lfJIH rpyllfl YCTpoilcTB, 110 KOTOPblM )1.0,ll}l(CH BCCTHCb )1.1H1)tPf

PCHIJ.llpOBaHllbIH Y'leT Hapa60TKH H lIellcnpaBllocTdi (CM. 

§ 6.1). TaK K3K .B CJlOIKHblX H3!tCJlIIHX ilHIPOKO IICllOJlb3Y

IOTCH aBTOHOYlHOC II rpynnoBoc BKJllO'ICIIIIC, pe3cpBIlponaHlic 

II MHOI'OKaHaJlhHOC f10CTpOeIHic YCTPOIICTB, a C'leT'lHI{1I 

lI<.1pa60TKH YCTaHaBnlwalOTCH lIe BCCr.ll.a II HC Ha Ka.tK.lI.OM 

YCTPOHCTBC, npaBHnbHblfi BblOOP acc nOA'laC HBJHJe1'C51 

AaJICKO He npOCTOH 3aJl,3'lCH. npn CJ1HlllKOM MC,J1KOM Jl.eJ1e

HHH H3.l1.enilH 113 oce YCJlOIKH5JeTCH Y'leT, yncnH"llm3CTC5T 

4:HCJlO yqCTHblX AOKYMeHTOB (IKYPH 3JIOB), KOTOPblC np 11 xo

gliTCH Becni 011.1I0MY IICllblT3TeJIIO, 'ITO lIeI136c)I';no BCjl.CT 

K CHIlIKCHHIO Ka'lCCTBa (l.JHTal1 ,1l,OCT0I3C!)JIOCTH) CTaTlfCTH

Kll. Ilpl! 'lfH:3MCpHOM yKpYIII-IeBHH oec H03H11KaCT OO'1,(,K

THBHa51 onaCHOCTb OlilH6ol.JHOrO «P3CIlpocTpaHeHHH» H3pa

OOTKIJ accro H311.enlHI (HnH K3KOH-,;1H60 113 nOACHCTCM) Ha 

YCTpoikTBa, KOTopble B cllny C130CH CnCTI.HtPllKH <p3KTlPleCKIl 

13 1l.aHHbliI ncpJlOA 'laCTb BpeMellH He pa60TaJiH. OIITBM3Jlb

HbIM, KaK nOK33bllJ3CT np3KTHKa, ClIc;,\yeT C'IHTaTb C"lytlaH, 

KorAa K<'U!-()~bIH HClibITaTcJ1b .BCAcT TOJlbKO OAI1H >KypH3J1 

y'-lCT8, B KOTOPOM tPHKCHPYCT CTaTHCTJ.my no OJI.HOMY IfJlI! 
HCCKO,ilbKHM OCC. 

IlPHllUIHIll3J1bllO lla)l{HblM 51BJl51CTCH YCTaIlOBnl'IlIiC IICp

COll3JlbllOH OTBCTCTBCHIIOCTII 3a BC)I.CIII1C Ka)!(11.0ro )l{YIHWJ13. 

06b1'1HO )!{YPH:lJl 3aKpCTI,:JHCTCH 3a OAHI1M 113 IICnbIT3TCJ1eH -

npP)1.CTaBHT('JlCM 3aKa3'IllKa. ECJ1H B HCIlblT3HHHX y'laCTlly

CT 1l.0CT<lTO'lHOC KOJlH'lCCTDO pa3pa60T'HlKOB, TO 33 HHMf1 

3aKpeflJlHIOT COOTBeTCTBYIOillHe OCC H BMCCTC C npe11.CT3HH

TCJlHMH 33K33'lHKa 01111 HeCYT OTBCTCTBClllIOCTh lie TOJlbl{() 3<1 

rpaMOTHYIO 3Kcnny3Tal~HIO H3,LteJlHH, 110 H 3a Ka'!eCTBO 

BC.lI.CHHH YlJCTHOH AOKYMClITall.l1H lIO Ha)1.C.tKHOCTH. TaKaH 

ll.BYCTOPOJIHH5I OTBCTCTBCHHOCTb HaHJlYLJUlHM 06pa30M o6ec

nC'lHSaCT nonHOTY H .lI.OCTOBepHOCTb CTaTHCTHKH, TaK K8K 

IIpH 3TOM TpeOOBaTeJlbHOCTb (Jla)l{e CCTCCTBeHlla51 npll)"U1p" 

l.JIlBOCTb) 3aKa3 t lHKa CO'ICTaeTCH C rnYOOhHM 311aHHeM TCX

HlIKlI pa3pa6oTl IHKOM H CTOJlb }l{C CCTeCTBCHHblM CTpeMJIC

H11CM nOKa3aTb ee .lI.OC1'OHHC1'B8. 

HH.CTPYKTU8flO-MeTOOUt.f.eCKafl nOcl20TOBKa ucnblTaTe

/leu CJle11.YlOlLlHH H COBepWCHHO 06H3aTe~lbHblfi 3T3n B pa 

60Te rpynl1bl OI~CHKH HaAeiKHOCTH. npaKTHK3 nOKa3blsaCT 
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'ITO Jla)he npi! liaJIIPIHH Ilp0,UYMaHHbIX ¢OPM ytleTltbtX 
}J.OKYMCHTOB H llo,Upo6HblX HHCTpyK~HH no HX3allonHeHlUO 

rpYIIIJOBbIe H lIH,UHIm,UyanbHble HHCTpyKTHBHblC 3aH5!TIHI 

C IlCnhlT3TCJHIMll, a TarCIKC llPHCM OT IIHX 3alJCTOB 110 OClIOB

H LA M 1l0JlO:tKCHII5! M MCTuJUIKH OIlCHKH II 3,nC:>KHOCTII HCIIbl

TyCMUI'O fl3}leJIH5I 51BnHIOTC5I 3(i)cpeKTllBllhiM CPCllCTBOM nOBbl

llleHIlH Ka'!eCTB3 nepl:IHQHOrO CT3TIICTlPIeCKOrO MaTcpHa.'13. 

rlPH 3TOM CJle,UyeT nO,UtlepKHyTb, 'ITO yllOpB HHCTpYKTHBHO

MeTO,Ull'!eCKOH pa60Te CJle.uYCT JleJlaTb He Ha cpopManbHoe 

3H3HIIC IlHCTPYKll,HH, a H3 rJly6oKoe 1I0HHMaHHC K3:tK.LlhIM 

HcnhlT3TeJlcMcyl~ecTB3 MeTo.uHKH Oll{~HKlf Ha.uC)KHOCTII. 

TOJlhKO np"3TO:\1 ycnOlHtH OH 6y,nCT C0311aTeJlhHO H 

COBCCTIIO CPUKCHpOBaTb Bce .uanllhle, Hco6xo,ntlMblC .uJl51 

06'beKTIIHIlO~1 O~CHKlI ypOBIIH Ha.ue:tKHOCTH H3,nCJIlUL 

KOHTPOAb 3a Co6/IIOOeHueM. npaBUA npoBeiJeH.lI.J{ llcflbtTa

H.UU na,hlleHllJaH CPYIIKIUIH rpYltnbL OHa OCYI~eCTBJl5leTCH 
OOhl'lHO nYTCM IlOO'lepeJllIOro .uC)KypCTIl3 'IJleHOB rpynnhl 113 

06'h('KTe B TC'leHIIC BcerO ncpHO.u3 HCIlblT811HH. )l(eJlaTeJlb

110, '!TOULI ne:tKypHJlH nonapHOIIpenCT3BHTenH 3aKa31IHKa H 

pa3p3GoT4HKa. DPH npone.uCHHH :IKe cnellHaJIbllblX 3KcnepH

MelHOB (H3npHMep, npH npOBCpK3X H3 833HM03aMe1Ule

MOCTb, npH BHeJ~eHHH HCKYCCTBellHblX nellcnp3BlIOCTeli JlJI51 

o~eHKH BpeMeHH BOCCTaHOBJlCHH5I UJI" nposcpKH Ka'!CCToa 

pf'3CpBHpOB3HII51 H L II.) ,nSYCTopOHHee npCJl-CT3BliTCJlhCTBO 

'IJleHOB rpynnbl 51BJlHCTCH 06513aTCJlbHblM. 

B npoueccc caMoro ,nC:tKypCTBa KOIlTpOJlh co CTOPOllhl 

'1JlCHOS rpynnbl TCCIlO IICpClIJJCT3eTCH C OKa3aHHCM IIMH no

MOlllt! OUCJ1Y:>KHSalOllLCMY nepCOHaJlY B <IHanll3C B03HHKlilHX 

IICHcnpaSHOCTCH II (tHlKcauml HCo6XOJUIMhlX ,ll3HHblX 0 HHX 

B Y'leTllblX .uOKYMCIIT3X, T, e. BblJlHSaCTCH npaKTIl'lCCKH 

B JlII'IHOC YlJaCTIlC H paOOTC no coopy CTaTHCTHKII. TaKa}! 

CPOPM3 KOIITI)QclH IlaH60Jlce 6JIlI3K3 K q:,0PMYJlC «CBOHMH 

PYKaMH». O,llllaKO oHa, K CO:>KaJICIIHK), He Bcer.ua OCYU1CCT

BIIMa. n03TOMY npaKTlltlcCKH Bcer.ua Hco6xo,nIlMa nepHO-

11H'!eCKaH lIpOBepK3 (lie pe)KC OJlHOrO pa3a B lleJ~eJ1l0) !lpa

IHlJlbHOCTII Bej~eHIIH Y'ICTHblX JlOKYMCHTOB Ha BCCX OCC 

C 065!33Tf',IH,UhlMH OTMCTKaMU B IIUX 0 BbHIBJlCIIHblX lICJlO

CT3TKax. 

One'laTb£6QH.W() YCTpoli.CT(J KaK 3q:,cpeKTHBIIOMY CpeJICTBY 

IICKJlfO'ICIIH5! GeCKOHTpOJlbHOrO BCKphITIi5! H peMOHT3 Tl3.ue

.'1IIH Hco6xo.uHMO y.ueJlHTb ocoGoc BIIHM3HlIC, ECJlH Ha 

06'l,eKTe nOCTOHllliO H3XO.uHTC5! .ue)KypHblH lJJlCH rpYIUlbl, TO 

YCTPOHCTS3 CJle.uyeT onC'l3TbIB3Tb nelJ3TblO rpynnhl Ha,Ue)K

HOCTH. B ::HOM c.'1y43e Kail<,I],Oe BCKphITHe np01l3BO,UHTC5I 
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10nbKO B npHcyrcTBHH H C pa3pClUeHIUI .uC)KypHoro 'IJIella 

I'PYlIllhl. npH nepHo.uH'!eCKOM KOHTPOJIC co CTOPOHbl rpynnbl 

Ha.ue:tKHOCTH pa3pem3eTC5I BCKphlTHe no YCMOTpelHllO I1cnbl

TaTeJlefi, 3 HapYllleHlH~ ne'!aTeft HBJl51eTCH .uJlH "pynrlbI Ha

}I,CR{HOCTH CHrHa.110M 0 TOM, 'ITO B annapaTHOM )KypII3J1C 

.uOJl)KHa 6blTh COOTBCTCTBYlOlllaH 3a1H1Cb. npll IIeB03MOlK

HOCTH opr3HH30B3Th 1I0CT05!HHOe .a:eIKYPCTBO HJIH JlOCT3

TO'!HO '!3CThIH KOHTPO.1l, rpYflIlhl H3ll.e)KHOCTII, yCTp()HCTI~a 
one'!aTbIBalOTCH nC'I3TbIO HCllhITaH'Jl51 -- npe.uCT311HTl'JI51 

3aKa34HKa. OnbIT HClIhITaHHii y6eJll1TCnhHO I10Ka3bIBaeT, 'ITO 

OneqaTbIBalllIe cnY)KHT CHJlbIlbIM Jl,lICI],HllJlllIIHPYlOlllllM cpaK

ropOM ,nnH npeJlCTaBIlTenefi ooeHX CTOPOII Ii pa:lpa6oT'III

Ka, II 3aK,J:llllIKa, II He C03JlaCT KillOlX J1lI60 CYIll('CTBE'll,llblX 

lIeYllo6cTB JlJlH pa60Thl, Ha KOTOPhlC 06bl'l1l0 CCbln310TOl 

npOTIIBHIIKH 3TOH MCPbL 

COZAQCOeQHUe CTaTUCTUKll npc.unOJlar3CT, Hal< H3BCCTHO, 

nOJIY'lCIIIIC COl'Jl3COB3HHoro 3al(JIIO'lCIIIIH () xapaKTt'pe. 

npH'lHHe 1I KJlaCCHcpHKalUHI K3:tKjI,UlI IIellcnp3BIIOCTII JlPC:iKJI,C 

RCC/'O 110 creneHII BJIH51HUH 113 pa60Tocnuco6110CTh H3!I,CJIHH 

(<<OTK33» IIJlH IICT) Ii 110 ,npyrHM KJI3CCHcpHK31UIOllllhiM I1pH

3HaK3M. CorJlaCOS3HHe npOBOJlIITC5I 06~q1lO lIa TpCX 

ypOBH5!X: 

a) nepBH'IHOe COrJl3COBafIHe 113 oce MCiKJlY IIcnbIT3TC

JleM OT 33Ka3'lHKa H pa3pa6oTt lllKOM ')TOIO YCTpoiicTsa; 

6) corn3COBaHHe B rpynne o~eHKH Ha)'~C:tKHOCTII, r.ue 

CnCUH3J1HCTbl flO H3nC)KIIOCTH KOlnpOJlHpYfOT (B .uBYCTOPC)B

HeM llOP5l)-lKC) IIp;'HHI.'1bIlOCTh lICPBIJlIHOH K,'13CCHcpHHaLI,1l1l H 

nOJIHOTY CBC,LleHHH, 3 T3K)KC pa3pelualOT cnopHble BonpOCbl; 

B) COrJl3COBaHHC B KOMHCClllI 110 HCllhIT3f1I151M, KYJla -Bbl

HOC5!TC5I, KaK npaBHJlO, TOJILKO Te BOI1POCbl, flO KOTOPhlM lIe 

YJlaCTC5I nplIHTII K COI'JlaCOBallIJOMY PCWCHHIO lIa nepBblX 

,LlByX ypOBHSlX. 

COBCPlllClif1O 04eBIIlUlO, 'ITO nponecc cornaCOBaHlI51 CTa

TIICTII'IeCKIIX JI,3HllbIX IIpOXOJUIT TeM ycnellJHee, '-!eM ()fJcpa 

TIIBHCC OH ocyu~eCTRJlHCTCH, T. c. CCJlH 011 IIPOBOJlHTCH «no 

ropH411M CJJe.a:aM», a He OTK.l1a.ublBaeTCH 11<1 KOlleu IICrIhlTa

HHH, Kor.ua Y:>KC TPy.uHOBOCCT3HOBHTb no naMHTII HCJlOCTa

10lllYIO IIHCPOPM3UHIO. OnepaTlIBIIOe COr.11aCOBaHHe CT3TIIC

THKH (lIeMbICnIlMOC Ge3 BCCCTopOHlicro P3CCMOTpeHIISl K3:>K

}I,oro KOHKpeTHoro cnY43H) CclY)KflT HaJle:tKHOH ra 

06eCne'leHHSl nOJIHOThl II .uOCTOBcpnOCTII I1CXOnHhl)( .uaHHbIX 

.uJl5! o~eHKH nOKa3aTeJlCH Halle)KHOCTfl. 

Y'IeTHble .l1,OKYMeHTbl. Hx CPOPMbl 51 BnHl'OTCH B8:>KIWii 

npe.unOChlJlKOH nOJIyqellHH no.,mofi Ii JI,OCTOBepHOH I1HCPOp
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MallHH 0 Ha,ll,e:lKHOCTH CJIO:lKHOrO H3,ll,eJIHH. )1JIH HCnbITaHHH 

TaKHX H3,ll,eJIHH B npaKTHKY MHOrHX OpraHH3allHHnpOqHO 

BOIlVlH )1.Be £POPMbI: 3nnapaTHbIH :lKypHaJi (A)K) H KapTOLJ

KH YLJeTa HeHCnpaBHOCTeH (l(YH). TaM, r,ll,e npH npo£PH

JI3KTHKC IIPHXO,ll,HTCH ,ll,eJIaTb MHoro 3aMepoB H 3anHceiL 

K HHM ,ll,06aEJIHIOTCH :lKYPHaJibI np0£pHJIaKTHqeCKHX pa6oT. 

TaM, r,ll,e LJaCTbI HeHcnpaBHocHI C60HHOro xapaKTcpa (llH£p

pOBaH TexHHKa, CEH3b H T. n.), Il,e_'1cco06pa3Ho npHMeHHTb 

TaK:lKe cnellHaJIbHble CBO,ll,Hble KapTOqKH (:lKypnaJIl>l) ,ll,.'1H 

YQCTa c6oeB. 
B03MO:lKHbI II ,ll,pyrHe ¢OpMbI, OTpa:l!{alOrnHe cnellmpHKY 

H3,ll,C.1HH. Mbl paCCMoTpUM JIHIIIh A/K H l(YII H TOJIbKO 

C TOllKH 3peHHH 06eCnelJeHHH .n:ocToBepHocTH. 
AnnapaTH.btU ~ypH.aA. ,ll,OJI:lKCH npe)1.CTaBJIHTh coGO" He 

TOJIbKO:lKypHaJi Y1leTa Hapa60TKH, qHCJIa BKJIlOlleHHH H He

HCnpal3HOCTCH armapaTYPbI, 1I0 O,ll,HOBpeMeIiIiO H pa60ttHl1 

,ll,HeBllH K HcnbIT3TemI. I1pHMep TaKoro :lKypHa.la npHBe,lleI! 

B Ta6JI. 7.1. OIl CJly:lKIIT nepBH4HbIM ,ll,OKYMeHToM. B .KOTO

POM HenpepblBIiO B TeqeHHe Bcex IIcnhlTaHHH OTP a:lKaeTCH 

COCTOHHHC annapaTypbl B Ka:lK,ll,bIH MOMenT BpeMeHH, BCC 

pa60ThT, npnBO,llHMble 1Ia nCrl, a TaK:lKe Bce 3aMC'laHHH 

06C.1JY:lKHBalOrnero nepCOHaJia no Ka1leCTBY tPYHKllHOHHpOHa

HUH annapaTYPbJ, Y,ll,06CTBY ee 06CJIY:lKHBaHHH, peMOHTa 

H T. ,ll. Pa6o'tHe 3anHCH B A)K CJly:lKaT, KaK npaBHJIO, OCHO

BaHIH~M ,llJI51 3anOJIHeHHH l(YH, a TaK:lKe ,llJIH pa3pa6oTKH 

npe,ll.10:lKeHHH no YCTpaHeHHlO Bbl51BJICUHbIX ua HCIIblTaHHHX 

He}l,OCT3TKOB. 
COBMellleHIH' £PYHKIl,HH BblrO,ll,HO OTJIH'laeT A)K OT "aCTO 

npHMeHHeMblX cncnHa.lhHhlX :lKypHaJIOB, npC,ll,Ha3HaQaCMhIX 

TOJIbKO ,ll,J1H BCJJ,CHHH CTaTHCTHKH no ua,ll,e:lKHOCTlL Bo-ncp

BhlX, COBMcrneHHhIH :lKyplIaJI DCefJ~a no,ll PYKOH Y HcnblTa
HHTCJI51, H yme O,llHO .:no cnOC06CT13YCT nOJillOTe HIl¢opMan • 

BO-BTOPbIX, D pa60'lCM ).l.He13HHKe (npaSOH qaCTH) TaKoro 

)KypHaJia CO.n:cp:lKHTCH MHO)KCCTBO CBC,ll,CHHH, Hco6xO,ll,HMhIX 

,ll,JlH pa60Thl IIepCOllaJla, no KOTOPhlM MO:lKHO KOHTPOJIHPO

BaTb H BOCCTallaI3J1HBaTb ,llaHHhle 0 HeHcnpamIOCTHX, ,ll,a:lKC 

eCJ1H B JIeBOH qaCTH OHH OTCYTCTI3YIOT. 
KapTO'f.Ka Y'f.eTa H.eUcnpaarLOCTU COCT3BJIHeTCH no ,ll,aH

HblM A/K cnpHBJleqeHHeM ,ll,pyroH HHtPopMall,HH (B TOM LJHC

J1e 113 peMOHTHhIX opraHOB) H CO,ll,ep)KHT KaK 61,1 lIe60JIh

1Il0H, HO ,ll,OCTaTo'IHO nOJ1HblH npOTOKOJI no Ka:lK,llOH HeHC

rrpaBHocTH. l(apTo'IKH HBJIHIOTCH OCHOBHbIMH .ll,oKYMeHTaMH, 

C nOMOll~bIO KOTOPblX npoBO).l.HTCH CT3THCTlI'leCKHH aHaJIH3 H 

paCLJeTbI Ha,ll,e:lKIiOCTH KaK B xOJJ,e HCnbITaHHH, TaK H nOCJIe 
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,ll,.TIl, BpeMlt (q, MJlH) 

BhtK..11OQe
BK.tlfO'leHIDI 11m! 

-
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Hoe 
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Hapa6on<a 
(q, MHH) 

OT H81.lana 
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(3KCllJlya. 

TaUlfll) 

MOM""'T 
06f1apy. 

}KWH'}( He-
HCrrpaBUO-
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Bpe'iR BOCCTaJK)fi~ 
:"'HHII (OJ, MHH) 

HOMep 
RapTO'J

flOHC}{:a 
YCTpaHe· 

Him 

KII 

I 

Hapa60TRa Ha 1.01.79 f. 328 


2.01.19791'. 

9.30 0.109.20 

10.00 
329.25 

330.51 
3.10 331.20la.IO 

[)1\.15 0 5/15 

CUMO 2/70.0212.41 
yCTpa

HfL10Cb 
I

3.01 . 1 979 r. 

8.30 
0.22 , 2/8331. 25 8.35 1.40 

11.40 3.10 

21.50 OAC21.10 
'

y!Toro 3a !lHBapb 

n 

no 
no 

) CllCTCMC 127.30 
B UCJJOJ,l 

Y-l .00 
Y-2 75.30 

455.30 

418.00 
430.30 

HX OKOH'laHHH. KapTOllKH 6hIBalOT CBO,llHhIe, CO,ll,ep)!{a~He 
CBe,ll,eHHH 0 Bcex HeHcnpaBHOCTHX H3,ll,eJIHH (HJIH ero 'laCTH) 

sa orrpe,ll,eJIeHHhlH rrepHO,ll" H pa30BhIe, cO,ll,ep)l{a~lle CBe,ll,e

HHH 06 O,ll,HOH HeHcnpasHocTH. Pa30BaH KapTO'lK8 

(pHC. 7.1) HMeeT pH,ll, ,ll,OCTOHHCTB, nOBhIwalO~HX .ll,OcTOBep

HOCTb HH£pOpMaIJ,HH: 

a) B03MO)KHOCTb COrJIaCOBaH1HI KJIact::H<VHKanHH HeHC
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Ta6JlHua 7.1 

Pa6:)\ute 3amtCH ot'5cJlymHB1fOrn.ero n~;>COHa 'lJ H X3) \'< f2'il o)Ua?/JoKe.HHbIX AeHcnpaBHOCTeft 

¢YIIKUHOHHPOB8HHSl. Bee D IIOpMC. 
pellHpOSK8 onepaTopoll. YCTpoiicna Y-l II Y 2 He IlK.11O'l3JIHCl>. 

ABTOMaTIl'l"eCI<IlH nepexo,n. lIa pe3cpB YCTpOHCTBa Y-5. HeT HHCPOp
MBURR 1I0 3 H 7 p33pH1l3M. 

11.40 33KOHQeH peMoHT Y-5 (CM. 31ln3p3THblH lKYPH8JI Y·S). 
12.00 KOHeu TpeHHpoBKH. 
12.05 nposepKa npoH3BOnHTCJlbHOCTH CHCTI.':Mhl (n. 11 nporpaMMbI). 

C60H .II HH¢OPMBUHl-l no 2-MY KaHa.~y. R 12.43 caMOYCTp3HHJlHCb. 
KOl!cu pa60TbI no nporpaMMC HcnblTaHHH. 

OIlTPOJlb CPYJlKl\HOHHPOIl3HIIlI. 
HeT HH¢opMaUHH no 2-MY KaHaJlY. OTKJllO'laCTCll nHTaHHe 

CTBa Y-2. OCTaJlhH3f1 annapaTyp8 B 1l0pMe. 
8.40 TpeHHpOBI<8 onepaTopoD OT HMHT3Topa C I, 3, 4 Il 5-M KaHa-

JIaMH. Ha 2-101 - peMoHT. 
10.37 3aKOHQeH peMoHT Y-2 (np060ii C,s; cropeJJli R1 , Re. R,o). 
KmlAenc3Top a,s  K50-3B-50-2000 B ll1T3THOM 3l1IT He npe,n.y

CMOTPCH, B3l!T H3 OT,1aAO'lHOrO 311lJ. 
KOHeu TpeHHpOBKH. Y-7 BCKPblTO AJISI 3aMEHbI peJIe no nepeqmo ,/l0

paOOTOI< N~ 0018 OT 15.12.1978 r. 
KOHrpOJlb nOCJle ,n.opa6oTKH. HOpMaJlbllo. 

npaBHOCTH n CB5I3aHHOro C 3THM ,IlOITHChlBaHH5I, YT04HeHHH 

H ,IlOnOJIHeHHH cBe,lleHHH B KapTO'!Ke, B TOM 'IHcne C HCfIOJlb

30BaHHeM 060P01'HOH CTOPOHhI JlHCTa; 

6) B03MOIKHOCTb nepe,llalJH KapTOlJKH C OTKa3aBlllcfi 

lJaCTblO H3AeJlHH (Y3J10M, 6JIOKOM) B peMoHTHYlO MacTep

CKYIO Jl.Jl5I BHeceHHH ,IlaHHhlX no aHanH3Y H peMOHTY OTKa
3 al311IerO ,Y3J[a; 
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nIJRC/i!1/{JI1IIIC H(liJnllcl£ I/O 1J;'!lmpcIIHI:ti 
cmuplJlfe fl5n[J;;(I(II 

511ul( gmpiJI!HbfX MORKO/l tr!JH, 
6lf11oiJDlfJaCl1b/l[ fJ O!J/lO)i(KIj 

IlUHl£fI (/fI]JlbllJa tr!lH 

Pile. 7.1 

B) B03MO)l{HOCTb COpTlfpOBKH KapTOlJeKnO pa3HblM npn

3HaKaM npH ~OrJ[aCOBamfH "H o6pa6oTKe; 

r) a03MO)l{HOCTb pa3MeUI,eHH5I ,IlOCTaTO'lHO nO,llp06HblX II 

60JIee nOH5ITHhlX YKa3amfii no 3aITOJllleHHIO 6J1aHKa 6J1aro

,Ilapa npHMeHeHHlO 6J10KHOTa C Ha,llITHC5IMH Ha 06J10)l{Ke, 

a He Ha caMOH KapTOlJKe (pHC_ 7.1). ECJlH 3TH npeHMYUI,CCT

sa rrOlJeMy-nH60 He HMelOT 3Ha tleHH5I, TO pa30Ba51 H CBO,ll

Ha51 KapTOtIKH npHMeHHMhI B paBHOH CTeneHH. 

7.2. XapaKTepHble oWH6KH 13 pa60Te no c60py craTHCTI1KH 

06UI,He npaBHna npone.ueHH5I HcnhlTaHlIii Ha HaJ[.e)l{

HOCTb, cO,llep)l{alJ"(He 'IeTKHe H ,IlOCTaTOIJHO ITO,llp06Hble YKa

3aHH5I ITO BceM BOITPOC8M opraHH3aUHH HcnhlTaJ-ltIH H o6H3a

TeJlbHble ,IlJlg Bcex HX YlJaCTKOB, 5I.BJl5IIOTCa Heo6xo,llHMOH 

npe,llITOChlJlKOH nOJlYlJeHHH ,IlOCTOBepHhlx ,IlaHHhlX 0 Ha,lle)l{

HOCTH H3,1leJlH5I. B Jl.aHHOM pa3.uene MbI OCTaHOBHMC5I .1lHlllb 

KpaTKo Ha Tex rrpaBHJlaX, KOTopble D lIaH60JlbllleH CTeneHH 

BJlHl1lOT 1Ia KaqeCTBO HCXO,llHOH CTaTHCTHKH H HapYllleHH5I 

KOTOPhlX 5IBJl5IlOTC5I xapaKTepHhlMH olIIH6KaMH B pa60Te no 

oueHKe Ha,llelKHOCTH CJlOIKHblX H3,1leJlHH, B TOM tlHcne c npH

MeHHeM P3M. 

OWH6KH B KnaCCltcpHKall.HH HeHcnpaBHOCTeH. 3TH OWH6

KH, rrOiKaJlYH, HaH60Jlee pacrrpOCTpaHeHhI, H ."lTO 06YCJlOB

148 

http:KnaCCltcpHKall.HH


JIeHO KaK TPY,ll.HOCTSlMH npaBHJIbHOH HHTepnpeTau,HH TeX 

HJIH HH~X KJIaCCH~HKau,HOHH~X npH3HaKOB B KOHKpeTHOH 

crnyau,HH, TaK, Hepe,ll.KO, H Be,ll.OMCT,BeHHbIMH HHTepecaMH. 

BTOPOH npH'-IHHbI MbI KacaTbCH He 6Y,ll.eM, nOCKOJIbKY ofiy

CJIOBJIeHHble elO oumfiKH YCTpaHHIOTCH B npou,ecce corJIaCO

Ba'HHH CTa~THCTHKH, nepBYIO )Ke paCCMOTp'HM fioJIee BHHMa

TeJIbHO. 

,UJIH oueHRH nOKa3aTeJIeH Ha,ll.e)KHOCTH H3 Bcex HeHC

npaBHOCTeH npe)K,ll.e Bcero BbI,neJIHIOT Te, KOTopble npHBeJIH 

K OTKa3Y H3,ll.eJIH5! ('-{aCTH H3,ll.eJIHH). OTKa30M C'-IHTaeTCR 

CHH)KeHHe H TeM fioJIee nOJIHaH YTpaTa H3,ll.eJIHeM pafiOTO

cnocofiHOCTH. 3aTeM H3 3a~HKCHpOBaHHbIX OTKa30B BbI,ll.e

JIHIOT Te, KoropbIe He ,nOJI)KHbI Y4HTbIBaTbCH npll ou,eHKe 

nOKa3aTeJIeH. B ,HaCTOHIIJ,ee BpeMH "PHHRT ,80 MHOf'IlX opra

HH3aUHHX HCTaH,ll.apTH30BaH B lllHPOKHX MaCUITa6ax CJIe

,nYIOIIJ,HH cnHCOK HeY'-IHThTBaeMbIX OTKa30B: 

a) 3aBHCHMbiC (T. e. BTOpHtIHble) OTKa3bI; 

fi) OTKa3bI, BbI3BalIHbIC BH,ernHHMll ~aKTopaMH, He npc

J1.YCMOTpeHHbIMH B T3 (TY) Ha H3,ll.CJIHe; 

B) OTKa3bI, BbI3naHHbie HapyrneHHeM OfiCJIy)K~lBalOIIJ.HM 
nepCOHaJIOM HHCTPYKUHH no 3KCnJIyaTau,HH (113); 

r) OTKa3bI, YCTpaHHeMhlc B npouccce ,nopafioToK, 3q)<PeK

THBHOCTb KOTOPbIX O'-leBH,ll.Ha HJIll nO,ll.TBep)K,neHa 3KcnepH

MeHTaJIbHO npH .n.aJIbHeHUIHx HcnbITaHHSlX Ha Ha.n.e)KHOCTb 

liJIH npH .n.onOJIHHTeJIbHbIX HcnbITaHHHX; 

OTKa3bI, BhT3BaHHbIe npHMeHenHeM MeTo.n.OB npOrTIO

3HpOBaHHH OTKa30B B npou,ecce TeXHH'IeCKOro OfiCJIY)KH

BaHHS1; 

e) OTKa3hl, He BJIHSlIOIIJ.He na KOHKpeTHbIH OUCHHBaCMbIH 

nOKa33TeJIb. 

He Bcer,ll.a npOCTO fiblBaeT, HanpHMep, OTJIHlIHTb Hapy

rueHHe HlICTPYKUHH OfiCJIY>KHBaIOIIJ.HM nepCOHaJIOM OT eCTe

CTBeHHOH (H ylK, KOHetIHO, IIe3JIOHaMepeHHoH) ero ornHfiKH, 

OfiYCJIOBJIeHHOH 3proHoMHlIecKHM HeCOBeprneHCT80M H3}1,e

JIHH HJIH He.n.OCTaTKaMH caMOH 113. Pern31OIIJ.HM npH3HaKoM 

npH 3TOM HBJIHeTC5I H3JIH'-IHe B 113 npHMbIX YKa3aHHH 0 3a

npeIIJ.eHHH Tex HJIH HHbIX .n.eHcTBHH, a T3K)Ke HaJIHtIHC npe

J1.ynpe.n.HTeJIbHhTX Ha,ll.nHceH Ha naHeJIHX H 3aIIJ.HTHbIX 

Cpe.n.CTB B caMOM H3,ll.eJIHH (cxeM fiJIOKHPOBKH, orpa)K,ll.e

HHH H T. n.). HeJIb3H,HanpHMep, HCKJIIO'-IaTb H3 p3C'IeTa 

OTKa3 OnTH'-IeCKOH CHCTCMbI, BbI3BaHHbIH TeM, '-ITO onepaTOp 

B xo.n.e pafiOT!>I 3a.n.eJI ee H HapyrnHJI IOCTHpOBXY. 

THTm'-lHblMH OTKa3aMH KaTeropHH 6) SlBJIHIOTCSl OTKa3bJ, 

Bbl3BaHHble CJIHlllKOM BbICOKOH (HH3KOA) TeMnepaTypoH, npH 
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KOTOPOH 3KCnJIyaTHpyeTcH li3Jl,eJIHe. OJl,HaKO 6hlJIO 6bI 

OllIH6KOH OTHOCHTb CIOlt3 )Ke OTKa3 H3-3a :>ieCTHOro nepe

rpena n K3KOM-JIH60 YCTpOHCTne, n TO BpeMH K3K napaMeT

pbI BBellIHeH CpeJl,bJ HaXOJl,HTCH B npeJl,CJlax I10PMbL DOCJIe;J,

HHH, O'leBH.n.HO, HeJlb3H HCKJII04aTb H3 paC'leTa .n.alKe .B TOY! 

CJIYQ3e, K'Orlta neperpeB npeBI,JllIaeT HOPMbl 'laCTHbIX TY Ha 
OTKa3aBIIlHH 3JIeMeHT. 

PacnpOCTpaHCHHOH OIlIH6KOH, KaCalOll]eHCH OTKa30n Ka

TeropHH r), HB.'lHeTCH rrpelKJl,CBpeMeH,HOC, He no;nBep)KJlCH

Hoe Jl,OCTaTOtIHOH CTaTHCTHKOH, HCKJIIO'leHlie 'li3 paCtlCTOB 

OTK330B, no KOTOPhlM npOBeltCHbl Jl,Opa60TKH. Cpa3y nOC,1e 

Jl.Opa60TKH T3KHe OTK33hl MOlKHO «cnaCblBaTb» TO.nbKO 

B TOM CJIY'-lae, KOr)l,3 Jl.Opa60TKa HCKJIlOlJaeT B08MO)KHOCTb 

HX nOHBJlCHHH ,B npHHUHne (HanpHMep, HCH3Jl,elKHhlH Y3e.l 

nOJIHOCTblO HCKJIIO'laCTCH H3 COCTaBa H3Jl,eJlHH). ECJm )KC 

Jl.Opa60TKH HanpaBJIeHhl Ha H3MeHeHHe napaMCTpOB HeJl,O

CT3TO'lHO HaJl,ClKHoro 3JICMeHTa, TO HMeBlHliC MeCTO Jl,O ,..'l,0

pa60TKH OTKa3b! HCKJIlO t laIOTC5I· H8 paCIIeTon .'lHlIIb noc:rc 

3KcrrepHMeHTaJIhHOH rrpOBcpKH 3q>q>eKTHBHOCTfi npHHHThlX 

Mep, }l,.TmTeJIhHOCTb KOTOPOH onpeJl,CJIHCTCH B KalKJl,OM KOH

KPCTHOM CJIY4ae HCnbITaTeJIbHOH KOMHCCHeii. ECJIH TaKaH 

rrpOBepKa no BpCMeHH He YKJIaJl,hlBaCTCH B 06IUHe CpOKH pa

60Tbl, TO OTKa3bl, KOTOPblC Mor.rm 6bI rronaCTh B KaTeropHIO 

r), MorYT HCK.'lIO'laThCH TOJIbKO H3 paC'leTa TaK Ha3blHaeMoii 

O)KfUlaeMOH Ha.ll.e./KHOCTH, HO lie li3 p3ClJeTa cpaKTHlJeCKOH 
H aJl,elKHOCTH HCilblTa HHoroo6pa3ua. 

K KaTeropHH Jl,) 'laCTO OTHOCHT Bce OTK3.1bl, KOTOPhlC 

6bl.111 06HapYlKeHhi BO BpeMH npOq>HJlaKTHKH, XOTH HX nOHB

JIeHHe Ii He 6hlJlO CBfl8aHO C npHMeHeilHCM MeTOJl,OB nporHO

3HpOBaHHH. 3TY OJUH6KY MOTHBHpYIOT TeM, lITO npOq>HlI3K

THKa HK06bI H npeJl,Ha3Ha'Icn3 f\JIH BblflBJICHHH TaKHX 

«CKphlThlX» OTKa30B, [JOlt06HOC n peJl,CTaBJIeHHe npUHIIH

nH(J,TlhHO ueBeplIO: rrpocpHJIaKTHKa Jl,OJIlKHa BhIHBJIHTh He 

yme CJ1Y'lHBLUliI1cH OTKa3, a .'lHlllh nOTPHUHaJIbllbIH, T. e. TOT, 

KOTOPW1 MOlKeT npOH30HTH H 6JIHlK3ihrIHii Me}KnpocpHJIaK
TJl'JeCKHi'1 nepHOJl" 

}{aHHa51 oJIIH6Ka npUBOJl,HT K TO MY, IITO H3 paCtleTOB 

HCKJIIO'laIOTC5I OTKa3hl, CJIY'laHHO COBnaBIllHC no BpeMeHH 

c nporj:JHJlaKTHKOH, TOr.ll.a KaK B Hapa60TKY H3Jl,e.'lH5I BpCMH 

npocpUJIaKTHKH BXOJl,HT. OJl,HaKO rOpa3Jl,0 60Jlee cepbe3HhIC 

nOC.'leJl,CTBHH HMeioT MeCTO TOrlta, KOrJl,a Ha HCnbITaHH5IX 

peaJIhHaH pa60Ta H3Jl,eJUI5I HMHTHpyeTC5l 3nH30Jl,H'-IeCK'H H 

lie nOJlHOCThlO, KOHTPOJIl, B OCTaJIbHOe npeM5I Jl,aJIeK OT 

HJl,eallhHoro, a KOHTPOJIb BO BpeMH npocpHJIaKTHKli HBJI5IeT
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CSI CaMblM nOJIHblM H Bce06beMJIlOmHM. Tor)].a HeBbl5IBJIeH

Hble OTKa3b1 HaKanJIHBalOTCSI ,B MeJKnpoqmJIaKTH'IeCKHH ne

PHO)]., 06HapYJKH'BalOTC5I BO BpeM5I npO¢HJIaKTHKH H HCKJIlO

'IalOTC5I H3 paC'IeTa, 'ITO CymecTBeHHO 3aBblllJaeT Bce 

oueHKH. 

1<. 3TOH )!(e KaTeropHH nblTalOTC5I HHor)].a OTHeCTH OTKa

3b1 3JIeMeHTOB H3)].eJIH5I, eCJIH HX Hapa60TKa Ha MOMeHT 

OTKa3a npeBbllllaeT CpOK CJIYJK6bl (pecypc), YKa3aHHblH 

B TY Ha HHX. ITPH'IHHbl :,1Toro CTaporo 3a6JIy)!{)].eHHSI KO

peH5ITC5I B HenpaBHJIbHOM TOJIKOBaHHH nOH5ITHH «CpOK CJIY)l{

6bl» H «pecypc)). CCblJIKH Ha qaCTHhle TY MO)!{HO npHBJIe

KaTb JIHIIIb )].JI5I 060CHOBaHH5I Tex HJIH HHblX MepOnpH5ITHH, 

BKJIlO'IaeMblX ,B npO¢HJIaKTHKY H3)].CJIH5I. ECJIH )].a)!{e 3aMeHa 

oTpa60TaBlllHX CBOH CpOK 3JIeMeHTOB npe)].YCMOTpeHa HH

CTpYKUHeH no 3KCnJIyaTaUHH, pelJb He H)].eT 06 y)!{e CJIy

lJHBlllHXC5I OTKa3ax. 

HCKJllOlJeHHe H3 paC'IeTOB caMoycTpaHHlOllI.HXCH HeHC

npaBHocTeH. HaH60JIee lJaCTOH npHlJHHOH TaKoro HCKJIlOlJe

HH5I 51BJI5IeTC5I, KOHelJHO, HenOJIHOTa, a nO)].lJac H nOJIHOe 01'

CYTCTBHe )].aHHbIX 0 TaKHX HeHcnpaBHOCT5IX B YlJeTHblX 

n.OKYMeHTax, 06bHCH5IeMble 06bJlIH0 TPY)].HOCTHMH HX perH

CTpaUHH. B CJIYlJae c60eB 3BM npH OTCYTCT,BHH B HHX cnc

UHaJIbHblX Cpen.CTB perHC'rpaUHH c60eB 31'0 eme B KaKOH-TO 

CTeneHH onpaB)].aHO, HO Kor)].a He perHcTpHpyeTcSI caMO

YCTpaHHBllla5lC5I B npOllecce nOHCKa «a)].peca» HeHcnpaB

HOCTb, HanpHMep, KOHTaKTHoro xapaKTepa (KOTOpa51 MO)l{eT 

npon.OJIJKaTbC5I lJaCaMH) H TOJIbKO nOTOMY, 'ITO OHa caMO

YCTpaHHJIaCb, TO 31'0 CJIe.n,yeT C'IHTaTb rpy60H MeTo)].HlJeC

KOH 01llH6KOii. 

lLpyrHM BapHaHToM 51BJI5leTC5I HCKnlO'IeHHe caMoycTpa

H5IlOmHXC5I HeHcnpaBHOCTeH H3 paClJeTa no.n, TeM npe)].Jl0

rOM, 'ITO OHH «He Tpe6ylOT peMOHTa», nYTeM YCTaHOBJIeHHSI 

COOTBeTCTBYlOmcro onpe.n,eJIeHHH nOJlHTH5I «OTKa3)). TIpH 

3TOM nOJIHOCTblO HrHopHpyeTcH npOCTOH H3.n,eJIH5I Ha BpCMH 

nOHCKa HeHcnpaBHOCTH. 

ITpaKTHKa nOKa3blBaeT, lJTO )].JI5I Bbl5lBJIeHHH npH'IHH ca

MOYCTpaH5IlOmHXC5I HeHcnpaBHOCTeH THna 'IaCTblX c60eB 

3BM HaH60JIblilYlO nOJIb3Y npHHoCHT HMeHHO Ilo.1Ha5J H 

06beKTHBHa51 CTaTHCTHKa no HHM. B 3THX ueJI5Ix OKa3blBa

eTCH BeCbMa 3¢¢eKTHBHhlM npHMeHeHHe B nepHO.n, Hcnbl

TaHHH CnellHaJIbHblX aBTOMaTH'leCKHX perHcTpHpylOll~HX 
npH60pOB (caMonHClleB, lllJIeH¢OBbIX OCUHJIJIOrpa¢OB, ¢OTO

KaMep H T. n.), no.n,KJIlOlJaeMblX napaJIJleJIbHO K 06bIL[HO 

HMelOlllHMC5I cpe.n,CTBaM KOHTPOJI5I. IToTepH HH¢opMaUHH 

'"0 caMOYCTpaH5IlOmHXC5I HeHcnpaBHOCT5IX MoryT B03HHKaTh 

H ,npH nJIOXOM B3aHMo)].eHCTBHH rpynnbI oueHKH Ha)].e)l{HO

'CTH C rpynnaMH aHaJIH3a xapaKTepHCTHK Ha3HaL[eHH5I HcnbI

TyeMoro H3.n,eJIH5I. HanpHMep, eCJIH I1pH aHaJIH3e KalJeCTBa 

COnpOBO)!{.n,eHH5I CaMOJIeTa pa.n,HOJIOKaI~HOHHOH CTaHllHeH H3 

paC'leTa ,nOKa3aTeJIeH TO'lHOCTH COnpOBO)l{)].eHHSI HCKJIlO'Ia

IOTCH Y'IaCTKH Tpacc C HBHO 60JIblllHMH «OTCKOKaMH)) KOOp

.n,HHaT, TO 3TH YlJaCTKH )].OJI)!{HbJ 6bITb 06513aTeJIbHO npoaHa

JIH3HpOBaHbI rpynnoH Ha.n,e)l{HOCTJI. 11 eCJIH B 31'0 BpeM5J Ha 

annapaType )].aJKe He 6blJI0 3aMelJeJlO HHKaKHX Hapyllle

HHH pa60TOCnoc06J1oCTH (B CHJIY HeH)].eaJIbHOCTH CHCTeMW 

KOHTPOJI5I), TO TaKHC 51BJIeHH5I CJIe.n,yeT BHOCHTb B CTaTHCTH

Ky no Ha.n,e)!{HOCTH. 

OWH6KH, CBSI3aHHble C HenpaBHJlbHblM xpoHOMeTpa)!{eM: 

1) BpeM5I OTbICKaHH5I OTKa3aBlilero YCTpoHcTBa B H3.n,e

JIHH He BKJIlOL[aeTCH B T D 31'01'0 YCTpOHCTBa, oc06eHHO Kor

.n,a HeHcnpaBHOCTb B H3.n,CJIHH HmYT O.n,HH .TJIO.n,H (C 1'0']

1I0CTbl0 .n,o YCTpOHCTBa), a B YCTpOHCTBe ~ .n,pymc. 3TH 

nOCJIe.n,I1He H 3anOJIH5IIOT KapTOlJKY; 

2) B YL[CTHbIX .n,oKYMeHTax HaL[HHalOT nOCTOSlHHO ¢Hry

pHpoBaTb «cTaH.n,apTJlble)) 3Ha'IeHH5I T n =5, 10, 15 MHH ~ 
31'0 51BlIblH npH3HaK Toro, L[TO .n,eHCTBHTeJIbHOrO XPOIIOMC

TpafKa HCnblTaTeJIb He ne.n,eT H 3anHCblBaeT 3TO BpeM5I «3a.Ll.

HHM L[HCJIOM», no alIaJlOrHH C npOlllJIblMH pCMOHTaMH. 

AHaJIOrHL[HO .n,OJI)!{HbI HaCTOpa}KHBaTb HCCJIe.n,OBaTeJIH 

H «O.n,HOCTpO'IHble)) 3anHCH 0 Hapa60TKe H3)].eJIH5I: «8.00 ~ 
BKJIlOlJeHO; IS.00 - BbIKJllO'IeHQ)), nOBTopSllOIUHeC5J H30 .n,HH 

B .n,eHb. ECJIH npH HaJIH'IHll ClJeTL[HKOB uapa60TKH 01llH6KH 

B YL[eTe lIapa60TKH elllC MorYT 6bITL HCIIpaBJICHbl, TO IJOTe

pH CTaTHCTHKH 0 KOJIHlJeCTBe BKJIlOL[Cmii-i If BbIKJIlOL[eHHH 

(0 llHKJIHL[HOCTH pa60TbI) OKa3blBaeTCSI HeBOCnOJIHIfMoH. 

A .n,JI5I p5l.n,a H3)].CJIHH (HanpllMep, .n,JIH co)].ep}KaIHIlX MOm

Hble 3BIT, CHJlOBble npHBO.n,bl, KOIIT3KTOpbl) 3Ta CTaTHCTHKa 

Hrpaer Ba}KlIYlO pOJIb npH aHaJlH3C lIa.n,e)l{HOCTH. 

06be.n,HHeHHe HeCKOJlbKHX OTKa30B B O)].HH. ECJIH HU}Ke

HepHblM aHaJIH30M YCTaHOBJIeHa B3aHMHa51 3aBHCHMOCTh 

OTKa30B, - a 3aBHCHMble OTKa3bJ HCKJIlOL[aIOTCH H3 paC'Il'Ta, 

TO IlpH OIlpe.n,eJleIJHI1 IJOKa3aTCJIeH Ha.n,C)I{HOCTH BC5I 3Ta 

rpyHIla npHHHMaeTCH 3a olum (npIicoe.n,HU5IeTC5I K nepBHL[

HOMY OTKa3Y). O)].H3KO HCKJIlOlJeHHe 113 paClJeTOB BpeMeHH, 

3aTpa'leHHOrO Ha YCTpaHeHHe BTOPH'IHbIX OTKa30B, 51BJI5ICT

CH rpy60H 01llH6KOH. BpeM5J YCTpaHeHH5I «06be)].HHeUHoro» 

OTKa3a .n,OJI)!{HO BKJIlOL[aTb B CC6H nOJIHOe BpeM5I, 3aTpaL[eH

HOC Ha peMOHT H3)].eJIHH. 
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AHaJlOrH'IHO CJlC.ll.YCT nocTynaTb H TOr.ll.a, KOr.ll.a 3'aBHCH
MOCTb HeHcnpaBHOcTcH YCTaHOBHTb HC Y.ll.aeTCSI, 'HO OHM 

06HapYlKeHbI O.ll.HOBpeMCHHO B O.ll.HOM YCTpoiicTBe. EblJlO fibl 

OWH6KOil Y"IHTblBaTb Ka}K.ll.YJO HeHCnpaBHOCTb B OT.ll.eJlb
HOCTH. O'leBH.ll.HO, qTO .ll.JlSI .ll.aHHOrO YCTpOHCTBa Flce OHH 

06pa3YJOT O.ll.HY nel1CnpaBHOCTb C 06IlJ,HM BpeMeHeM BOCCTa
HOBJleHH5I. 

Ha HCITblTaHHSIX 6bIBaJOT nCpeMe}KaJOlll,HCCH HCHCnpaB

HOCTH, KOTOpble ycnCBaJOT Bbl3BaTb HeCKOJlbKO CaMOYCTpa

HHBlllHXCSI OTKa30B H3.ll.CJlHSI, npelK.ll.C "IeM HX 06HapYlKaT 

H YCTpalIHT. TaKoBbl, HanpHMep, lIapYlllellHSI KOHTaKTOB 
R naHllblX HJlH pa3beMHblX COC.ll.HHeHHHX. '-IaCTO BCTpetlaJOT

CH nonNTKH 06be.ll.HHHTb Bce 3TH OTKa3bl Ha TOM OCHOBa

HHH, "ITO OHH Bbl3BaHbi 0.ll.1I0H 06U(eH npH"IHHoii. 5ICHO, lITO 

TaKoro pO.ll.a 06be.ll.HHeHHC ()lalKC C CYMMHpOBaHHE'M Bpe

MCHH BOCCTaHOBJleHHSI) HC.ll.OnYCTI1MO HCKa)KaCT .ll.CHCn!H

TeJlbHYJO KapTHHY ¢YHKUHOHHpOSaHH5I H3.ll.CJlHSI, 

HaKOHCU, caMoH rpy60H OlUH6K0I1 B 3TOH rpynnc HBJlSI

eTCSI 06bC)lI:iHCHHC B O.ll.HY HeCKOJlbKHX HCHcnpaBliOCTCM 

O.ll.HHaKOBoro xapaKTcpa (BH,11.a), XOTH H 06HapYIKCHHbiX 

B pa31I0C BpCMH H .ll.alKe B pa3HbiX 06pa3uax O)lHHaKODbIX 

YCTpoikTB. HanpHMep, B 0.ll.1I0THIIHbIX 6J10KaX ncpHO.ll.HfICC

KH OTKa3hmaJOT BblXO.ll.HbIC TpaH3HCTOPbI YCHJiHTeJlH MOlll

HOCTH. B TaKOH cHTyauHH O)lHHaKOBbIH xapaKTCp HCHcnpaB
HOCTCH IIHKaK He MO)KeTCJlYIKHTb OCHOBaHHeM }lJlH 

llCHHH neCKOJlbKHX nOBTopSIIOlllHXCH OTKa30B B O.ll.HH. 

BHeCCHHC nonpaBOK Ha KBaJlHcpHK3U.HIO 06CJJYlKHB3IOwe

ro nepCOH3J13. Pe"lb H.ll.CT 0 nonblTKax Y)KC noc.'1C Toro, K3K 

nfHl YCTpaHellHH KaKoH-To H":HcnpanHOCTH 3a¢HKCHponaHO 

BpeM5I ROCCTaHOBJlCHHSI, YMCHbUlHTb ero nOTOMY, JlallpHMep, 

"ITO HCI1b1TaTeJlb ClJHTaCTCH HC.ll.OCTaTO'1II0 onhlTlIblM, HJlH 

YBCJlH"IHTh 110TOMY, 'ITO HCHCl1paBHOCTb YCTpaHHJl BbICOKO
KSaJlH¢HllHpOBaHHblH pa3pa6oTlJHK HJlH .ll.Ba TCXIIHKa 

BMeCTO O)lHorO, npC.ll.YCMOTpCHHoro WTaTOM. flOCKOJlbKY 

060CHOBaHil0If MCTO.ll.HKn llCpeCqCTa BpeMeHH BOCCTaHOBJlC

HHH Ha Jwynlc YCJlOBHH nOKa HC cymecTByeT, BCC 31'0 BC)leT 

K Cy61>CKTHBHbIM HCKa}KCIUlHM OnblTllblX ,Ll.aIlHblX. A lJT06bl 

H36elKaTb TaKoro pO.ll.a HCKa}KCHUH, CJle)lYCT c06.'1JO)laTb 

onpe.ll.CJlCHHbIC npaBHJla npH 3KCnJIyaTaUHH H3.ll.CJlHH. I1cl1b1

TaTCJIli .ll.OJlIKHbl npoihH He06xO.ll.HMbIH KYPC 06YlJCHHH H 

C.ll.aTb 3a"lCTbI no 3TOMY KYpCY. I1x KOJlH"Ie":TBO H KBaJlH¢H

KaUHH .ll.OJllKHbI CTporo COOTBeTCTBOBaTb HHCTpYKUHH Ha 

H3.ll.CJlHe. Pa3pa6oTtIHKOB MO)KHO .ll.OnYCKaTb K YCTpaHCHHJO 

HCHcrrpaBHOCTcii Ha paHIIHX CTa.ll.HHX HcnhlTallHH (3 a BO.ll.

CKHC, npC.ll.BapHTCJlbHbIC), a Ha nOCJIC.ll.HHX CTa,lUHIX npHBJle

KaTb TOJlbKO B OCOOO CJlO)KHblX cHTyaUHHX. 

OTKJlOHeHHSI OT YCTaHOBJJeHHOH CTpaTerHH peMOHTa. 

npOHBJlHeTCH tlamc Bccro B OTKa3e OT llITaTHhlX 3anaCHbIX 

HHCTPYMCHTOB H npHHa.ll.JJCIKHOCTeH (31111) H PCMOHTHoro 

060PY.ll.OBaHHH, a TaK)KC B HapyrneHHH YCTaHOBJlCHHOrO 

B 119 nOpH.ll.Ka BOCCTaHOBJleHH5I H3.ll.CJlHH. HanpHMep, 

BMeCTO 3aMCHbi OTKa3aBllIcrO OJlOKa 3anaCHbiM H nOCJIC

.ll.YIOluero ero pCMoHTa Ha CTCH.ll.C npC.ll.npHHHMaIOT PCMOHT 

6J10Ka HCnOCpC.ll.CTBCHHO Ha MCCTC. PCMOHT H3.ll.eJlHH npH 

3TOM CYIlJ,CCTBCIiHO Y.ll.JlIUISIeTCH n YC.'IO)KH5ICTCH. 9TO oco

OCHHO xapaKTcpHo .ll.JIH npCJl.napHTCJlbHbIX HCHbITaHHH, HC

nOCpe.ll.CTneHHo cJle.ll.YJOIlJ,HX 3a 3TanOM OTJla.ll.KH. lIa KOTO

POM pa3paOOT"IHK 1I0Jlb3YCTC5I HeOrpaHHlJCHHbIM 3anaCOM 

OTJla.ll.O'lIIoro 311fl, 60Jl(~C COBeprneHHblMH Jla60paTopHhIMH 

npH6opa:vIH H cnoeOOCH YCTP3HHTb HCHcnpaBHOCTH OC3 

CTCHJl.OB KaK C03.ll.aTCJlb 3Toro H3.ll.CJlHH. flo HHepUHH T3KOH 

nOpH}lOK pCMOHTa eOXpa1l5leTC5I HHOr.ll.a II nocJle Ha"laJla 

HCnblTaHHH. flpH 3TOM onpanjl,blBaJOTCH CTpCMJleHHCM CO

xpaHHTh 3l1fl )lJlSI nOCnC.ll.YIOIl~HX HCllblTallHH, HeXBaTKOH 

JIIO.ll.eH H BpeMCHH .ll.JlR OCBOCHIHI CTCH)lOB H T. n. 

B CB5I3H e 3THM HCOOXO)1,llMO nOJl.'IepKHYTb, 'ITO BCH 

CTpaTcrHH pCMOHTa, npC.ll.nO)KCHHaH pa3pa60T'IHKOM 

B 3KcIIJlyaTaUHoHHOH .ll.OKyMellTaUHH, BMeCTe C peMOHTHblM 

060pY.ll.OBaUHCM H 3l1n HBJJRCTCH TaKHM )Ke OObCKTOM 

HCHblTaHHH, KaK H caMO 113)1,eJlHC, 

OTKJlOHCHHSI OT YCT3HOBJJeHHbiX MCTO,ll.OB npOcflHJJaKTHKH. 

Ha HCnblTaltHHX onbiTHbIX 06pa3UOB B03MO)KIlbl OTKJlOHeHRH 

KaK B CTOPOHY COKpaIlJ,CHHH, TaK H B CTOpOHy paClIIHpeIfHH 

06bCMa npOcflHJlaKTHKH no cpaBHCHHJO C HHCTPYKUHCH. 

C O)lHOi'! CTOPOHbl, tlaCTh rrpC.ll.YCMOTPCHHbIX paGoT MO)KcT 

He npOBO)lHTbC51 npOCTO H3-3a .ll.C¢HUHTa BpeMeHH, C .ll.PY

rOM HpH npOBe)lCHHH npO¢HJIaKTHKH napaMcTpbI, lIaXO.ll.H

lllHCCH B npc.ncnax .ll.OnycKoB, MorYT «BbICTaBJlHTbCSI B HO

MHHaJl», XOTR B HHCTPYKUHH H HCT YKa3alIHH 06 3TOM. Hc

CJlO)KHbIC nO.ll.pcrym'lpOBKH HHOr.ll.a .ll.CJlaJOT H B MC)KnpO¢H

.fIaKTHlJCCKHe nepHO.ll.bI, KaK TOJlbKO 06HapY)KHBaCTC5I XOTb 

KaKOH-TO YXO.ll. napaMcTpa OT HOMHHaJla. OnblT nOKa3bIBaCT. 

4TO Bec 3TH .ll.cikTBIUI MorYT KaK nOBblllJaTb, TaK H no

HH)l{aTb Ha.ll.C)KHOCTb H3.ll.eJIHH. fl03TOMY cTaTHCTHKa, nOJJY

'lCHH351 B 3THX yCJJOBHSIX, MO)KCT CHJlbHO OTJlH"IaTbCH OT 

.ll.aIlHbIX, KOTopble 0Y.ll.YT nOJlyqCHbI B 9KCIlJlyaT3UHH npH 

pcaJlH3aUHH YCTaHOBJleHHOH CHCTeMbI npOcflHJlaKTllKH. 
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BblBOAbl 

3aKJIIOlJafl f JI. 7, CJIe.llyeT elIJ,e pa3 nO.lllJepKHYTb, 4TO 6e3 

tleTKOH HaYlJHOH opraUH3aUHH Hcm,naHHH H CTPOfOH perJIa

MeHTaUfiH HX npOSe.lleHH5I HeB03MO:lKHO nOJIYllHTb .llOCTOBep

Hyro H 06beKHiBuylO oueHKY ypOBH5I Ha.lle:IKHOCTH HOBoro 

H3.lleJIH5I, oc06eHlIO eCJIH 3TO 60JIbWOH H TeXHHlJeCKH CJIO:IK

HhIH KOMnJIeKC H HcnblTaHH5I npoBO)lHTCH C nOMOlUblO P:3b1. 
U03TOMY B KaqeCTBe nepBoro BhlBO.lla r.'laBbI nepetIHCJHIM 

OCHOBHble npaBH,,'!a,KoTopblC, KaK nOKa3bIBaCT npaKTHKa, 

)I,OJOKHhI JIe:IKaTb B OCHOBe HaytJHOH opraHH3aUHH HcnblTa

HHH Ha Ha.lle:IKHOCTb: 

- C03)laHl1e rpynnbl oueHKH Ha)le:lKHOCTH onepaTHB-

Horo «wTa6a» PYKonO.llCTBa oceH pa6oToH no c60py, aHa

JIH3Y H o6pa6oTKc CTaTHCTHtICCKHX ll.aHHblX; 

paIVIOHa.'lbHbIH BbI60p o6beKTOB c60pa cTaTHcTHKH; 

nocToHHHblH H 3cpcpeKTHBHhIH KOHTPOJIb 3a C06,HIO,Il.e

HI1CM YCTaHOBJIellHbIX npaSHJI npOBC)J,ellluI HCTIblTallHH Ha 

Ha)l.e:tKHOCTb; 

- 06513aTeJlbHOe One'laTblBaHHe YCTpoHcTn; 

- onepaTHBHoe ABycTOpoHHee paccMoTpeHHe H COfJla-

COBaHHC CT3THCTHKH B XO)le HcnbITaHHH; 

npHMeHeHHe npocTbIX, Y)l06HbIX H O.llHOBpeMeHHo .l1,0

CTaTOllllO HHcpopMaTHBHblx CPOPM ytteTHbIX )lOKYMeHToB. 

BTopoH OtteSH)lHblH BhIBO.ll COCTOHT B TOM, IJTO XopOwa5I 

MeTO)lJ1tleCKa5I nO.llroToBKa HcnhITaTeJIeH H rJIy60KHC cne

UHaJIbHble 3HaHH5I IJJIeHOB rpynnhI oueHKH Ha)le:IKHOCTH 

51BJI5IIOTCH Ba:tKHbIMH YCJIOBHHMH nOJIYlJeHHH .llOCTosepHoH H 

rrOJIHOH CTaTHCTHKIl, rpaMOTHOH ee 06pa6oTKH, a CJIe.l1,OBa

TeJIbHO, H He)lOnymeHH5I MeTO)lHtIeCKHX OIIIH60K, nplIMepbI 

KOTOPbIX 6h!JIH paCCMOTpellhI BO STOPOll nOJIOI3HHe rJIaSh!. 
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rOTOBHOCTH 

HCflIH <I HHSl14 llo;tRcpl'acrc ~ N BOCCT311 a BJJHSae:MLlX 113_'lr:ulii. lICllbl
T<llllISl KilJ!<)lOrO It:'! HHX 33Kall'(!maJ{)TCiI B MO'l4eHT HexoToporo noc.qe:l· 
lief0 uOC{"raHOH.'lCmHI, D UenOM OHH 3aK311'lnnaIOTCR no JIOCTH)I{CUIIH 
:.lan!13lmpOBJUlIOr'Q cy~Ma;llIoro TlHr_13 r COOhHHH. COTlGI3+uuccr3HOB,!H" 
IlilP» [IV, B, rj), PaCfI]WJ1MCHH!l HapaOOTKH 1>l!:,)I{:ty O,)(aJaMH 

t Ii npf'\lCHH EJOCCTanOBJJcllfHI T .,li.CJIOHemm a.lbllhle. 

OUCflK<I Rr paCC<!IITbHlaerC!I no q>opMYJle 

K·r=f"/(f·+~.). 1.1 ) 

r r 

r.iIe - I " T~=: r -
"'1' 
.. ! i "Ii Ti i·e HHTe PS:i.1b1 lie-

r 
}.J t " ~
 , i 

:wn:a,noii pal)(Hbl II BOCCT;!IHlBJ1l:'ltH!I COOTIlCTcrneHIlO. CraillcTHKa <')':1.1
MllPYC'TClI no Uc!:M !I,' HJ;rC.1l1l'1 '-I , IIp>>l.'MIJ4Hbli! KrD II upaKol104Hbll! Kn 
),pOlmH, a TaKiKC pllom TIocr<:lH1l1lfKa II norpC611T('.1s;[ fI II ~ 3aJlillllJ. 

21Jl1l perncmul :J;qa'lH lI~i:iK..'l(, IH'£'ro ,'!:lllHlll€'M 'jJOP"'Y.T}' JlJHI Kr 
I> lHue 

Kr=-II (J+T .IT)=J/( Z~TB/T, (n 1.2) 

0601li34HM z, 3Ha letllle Z. COOTOCTCTilYlOlllec K, JI Il Z: .-- :llia'rellne
'

:::, C()OTBerCTBYHJlu.ee K r :. Onpe;I.C'.rm:.c ;I.U! -z ollcao'IlILlI1 IIOIHt:nlm (D) 
Ii OOhl.'M nCllhlT3'lJ!li {TI, a 3:JTCM. nO.~b3YR(,b ()..'lIIO:3HaIIHbl~f C()(ITIlO' 

Ul{,HI~CM (llJ.2). TIepcc'llITaeM H[)p:.canll1 D n1I0PM3IIHl .!4Mr Kr, T. <'. C. 
1\<JK H.3B('-CTJ!D. liP!! 9XCllOllC'1I11,If;MbllLlX paCfl'pl:':trm~l!H5!X t H 1: Be

JHJlIlII1L1 2rTjT H 2rt8/T" }i!\«'IOT 1.?- Ksa:war pacnpC!l<'.'IelfUC C 2r CTC· 
IiC'" \ql (,:-IO(iO,.1II, CC.lll .1 H T. on pe.'tc,lHl!lTOI K<lK 1l1.!6opO'lIlhle Cpe.lHHC 

~n!;i'Ii'!!i!1! C.1V'i;,iillhfX HeJIH'ilill t JI T, 
Ib:I('CTll'O "HOKe, 'ITO OT:IOLUt.~BI!~ ;:liJYX Il€JlttlJHH C x'Z-pacnpC.:l.eJle

Hn(,~l C '2r Cflc'neHSlMfI CflOUO.lLl, B ~laHffOM ,','Y'I<te OTJlOlIIellHC 

z T 
z 

nO;1'ilIHIWTC'l{ F-pacnpc-'le.le.nllo c 4l1C.l0'J nrncHeil c8060;1I" (2r., 2r). 
MOIKIlf) :!anHCaTh 

P{Z;z x}"....,P(x)=P{z zx}. 

rtle F(xl - F-q.YHKUIH!. 

156 

http:C()OTBerCTBYHJlu.ee
http:norpC611T('.1s
http:BhIBO.ll


"ro 

0,9 
\),9:) 
() , ~j() 

(),97 
(l , Of! 
n,99 
0,0!!;-; 
(),09R 
0,99') 
O,995f) 
o , ~)(I~)9 

0, £~ 
0,9:-, 
O,~li 
0,'); 
0, !)8 
i) , !t9 
() , 995 
0.998 
0, 999 
{), ~~19fi 

120,9998(1[ ') O. 9~j9Tl18 0,9998326 0, U99840, 9999 I ,15 0, ')99i16 

rIOOW.lbKY z y6b1/jaeT C POCH1'1 113Jl.ClKI!OCTlI, 33.:tJ'IY C.1C.'lYCT pe· 
Itl:Jlh C :lO~!0111bl<J ypaDJIcHlIJ'l (4,GO), CUll) B!l(,'!~>l1l('r){':!04eHIIYIO y=ZX. 
MO;';';!lO :';lIl1!C:ln, ¢YHlHUIlO pncnpO;:,'l,e.1ClIIIH ".'HI Z 

F [~ ~ p { Z< !f} = 7' (11/z) (nt.:3) 

H Cilcn'MY Ylllllll!l'1I1Hl ,;l.UI TlJlilIlHPO!,I<1HlIH 

F(nix,) 8. F (D/z.) = 1 - a., 

I'..'l.e D Otie!lO'iHblH lHlpMlIHIB ;'l.111 nOKa33Tt'J1H Z, 
'4TQ61..l 1l0CJlOJlb30aaThcSI Ta().1m~aMH IlBllHTIIJleft F-¢YUKUHH, 3anH

mc).! COOTnerCTBYIOUlUC ypUSHf"HlfH ,'l.~SI KI'I3!1Tu.'1eii: 

(mA)'i'~ (2r, 2r) == D/z" 

(01.5)'!'I-a. (2r. 2r) D/z•• 
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T a 6 ;!I! It ant. I 

n:lI\l!W HCTHTaom!l ~,'f" ",'''POIO-''I'',)/ll-Kro) 

2.5 3,0 4,0 ;,,02.0 

C C 

Gt = ~ = U, I 

8 O,~lA 


25 0,928 

II 0,84020 fl,R57 

6 0,986 4 O,AR6 
() (}~918 5 0,903 

9 0,9131,1 0,920 
10 0,92914 0,93525 0,94:1 

G 0,9-10 ;; 0,929\0 0,94815 0,9522,') O,95H 
6 0.959 fi 0.954 


27 O,g8t) 

1\ 0,96515 0,9682[. 0,972 

7 0,980 S 0,978 
27 O,993 

11 O,ml316 0,984 
7 0,990 50,9R9 


2R 0,9972 

\I 0,991H; n,992 

7 0, 99tJ:~ 5 (1, !)957 
7 0,9900 :; 0,9978 

II 0,9965Hi 0,9968 
11 n,998:316 0,998428 O.9lJH6 

7 (I, ~19!JOOi fi 0,99890 
ZR (), !J9~J86 

Hi 0,99921 \ \ I 0,99914::>8 0,999:19 
7 O. 99980! 50,99£)78Hi 0,99984 11 0, 999K3 

(1 0, /);')P 

33 n,R,)7 
 18 0,1'.39 12 0.822 

:19 0,929 
 22 0,920 It O,!)H !) O.f!98 7 0,"'82 

7 0,90823 lJ,mfi 16 0.9:30 9 0,920liD n.'H:l 
8 0, (nOHi O,94R 10 1»9-1~ 


42 n,972 

24 0,9;'2I 41 O,~l~," 

II (),9;)9 8 0,955 
11 0,900 

l7 (], 96;".25 0,%8 
80,978IS (U1B22;' 0, !)''l41-1 ,I (1, !)l'ifi 

11 0,990 9 0.98;3 
45 0,9972 

18 0,9912fi 0,992,101 (), !:J93 
12 O. ';9:')9 ' 9 O,99fi4 
12 O,99fl.O i 90,9977 

180,99(i:)21; 0,9968 
18 0,998326 0,9984I -1 c, 0, 9'.l&i 

12 0,'19900: 9 o. '.1989018 0,999142() O. ~J9921,I~, (1.99929 

Pal):\e.IIIB -nepaoe ypanllclIHc Ha BTopoe, IlO.l)''4HM COOTlWIllCHiIe ,l..rlfl 
onpe:.a:e",1eIlHH OU'beM:il HCllblTUHlIH: 

'til (2r, 2r)/'I':_", (2r, 2r) = Zo/Z). (fll,f) 

lleftCrJHlTc:lhHU, raj( leaK QrHOlli~'mlC 20/::' U3SeCTllO, no TaO,11UlaM 
P'pacupe.'leJWlllIR 122J MO/KHO ;To,ilo6p-nTb raK)'JO napy li:a3Hnl.1cH 

'1'13 (2r, 2r), "'1'_'" (2r, 2r), jl.1li KtHOPOH Ilbl!lOJJJlflCTCfI yc.'!OBlIe tTl 1 
TCM C'1Mt~M {)llP(·.'t(,:IlH~TC!l 06'1>('»1 liClll..nalillil 'IllC.l0 OTKa:Hl!I r. pall' 
Hoe '1HC.,1' DOC':T;lHODJlCIII!li, :-!<1TCJ.I no ,'I10(iOM y H3 ypaHII(,IU!J'i (n l.4), 
(IlLS) Onp"Jle.'1RerCH 3J!'1'ICHIlC JlOp:\lar1lH3 D, 311a'lCmif'.l D O}UW,lffa'IflO 
ctJunH~TCTB}'eT lle.lll'1llH3 C~Kr (D). T, C.. llOj)}'HlTHB .ll.JlH J!o",;'l3an~"IR K", 

B TaOJl. rILl nplIl'IOJllfTCH 1l.1<tHhi HCJll~r:umif (KO.1WH!CTBO OTKa:IOIl 
r II OU('H04'lhiit HOp:M::lTHll C) ;t;HI p.H;:ra c1l1iI'ICHTIH Krj. KT() 11 pllCKOB 

(L II f:\, 3!1a"IeHHe Krl IlLljl<l)f(I.'l{O 4ClJe3 OTHOWCHIiC (J-~Kr:)/(I-~~}(rj)), 
Koropoc, KilK BH,lHO 113 T<t6mIUl~, r.133Iibl:>1 06pa30M H onpe.'l.t,'.;rRer OO'h

eM Henu Ta.UUM, 

n flUAO,')I(.eHlW 2 

30Hbl npi1eMKH H 6pal<OBIH1 ,QnJl nocne.qoaaTenbHoro 

KOHTpon" K03tPCPHLJ.HeHTa rOTOBHOCTH 

J1ClIl>lT :1l1HflM 110;'\D(,Pl'3t'f{'f{ o:wo }!.1H lJ(?-CKO.1bkO H3,,1c-.~lIrL P <lC' 
npe}l,e"lC'lIHH H.1P116oTHH MC:tK;J.Y OTK<l33MU Ii !lP~MPl!H BOCCr;J!/()3.'leH;t~ 
:'KNh)H('HIlI!8.1hHble, EC;1H 1f1:t.C.1H,· 0;1110, TO OIH'Hha K., npOH~BO,4HrC}l 
1H>(~le xa:lfi.:.\oro BOCCri.1HOB,ne,HHJI, TaK 4,0 pOJ1h V m {C:\l, § 4,4) IIrpac-r 

'IHC.10 0'l'K3:)(JR (nOCCli1HOBm2Hllil) T, a MOM(,H1b1 t"" '~ro MOMC1HLI 
1l0CCTBUUUJl,'HI1 jj, Ee.1ii I!3..'l.e.l II ii Ht'CC(O.'1LKO, C'l a THCT1HUl cy 'fMH p reTCH 
no Bee!>! 23K:tClIIu.1f1paM, Hono Kam}l.OMY - TO.lbKO ;lO ;1O(,1l'.'l.IICrQ 30C, 

e :aHOBJlf'HH f! HKlllO'lH1'<'.lbJl[). P ~1C:'leT K'T 1l]}()H:JDO.il1nOI no t/lOl'M Y.1(, 

/I11.l) , 
J IPC;J.C1 ;1BHM Kr Jl IlH]lC $YHKltilll HPjlCMCUHOrl z=- T"iT: 

K.= I ! (i -+ z) , (fl2 1 ) 

K;)K yK;I.JbfB::t.~OCb ]} npl!JlO.if\l'llJIll I, [IlYIIK'llIH pacupc,lI'.'!'HifH F ri J 
BhI»alKaCl'Cli 'lepeJ F,q,Y!lKUlllO (F) $OpMy.1011 

F [Zl P {Z < y} ~J: (9/Z). Z) 

npllMeHHM ~1t'lO;t nOc.1C,10B,lTe:U,flOrO alla.1M3" (§ 4,4) K IlCpeM(:!l 
HOH z. onpe..le.~IlM ;1..111 Bce 30l-lbl IlIHH':\lKH II opaKOIlKH, :1 3aTC~I. ]lO.l!"-
3Y>lCh COOTHOWe!ll!CM {n2,1), onpeole..1HJ.I Ie iKe .:lOJl),! ..1.1l! Kr, 060:HW

'lHJ.I 'It'pc.] za H ZI 3l!3'teHH.P' Z, COOTlH.'TCTuVIOlllHe K,·o H KI'1' ¢nIKIlHIO 
:JJl(HI!()CTH pacnpC)lc."lCHIHI IH.Jl'lopO'lHOrO 31!'[j'ICl!HH z f [",J "''''{ (y) 'Flbl'lHC

JUIJ.I RaK npOIl300..'WYK) Or (n2.2): 

iJ'jf (u/z) I_
f (y) = -a;~'-=z' f (!I/ z ), (n2.3) 

rAe f ~YHK1UUl nJlOTIIOC!H F-pacllpe.'tc.leHHIl, 
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3amllllCM JIml ¢!YHKIl,HfI f (y) ee 3K3.1lHTH'ICCK}lC Ilblpa)f{CIHUI npn 
YC,lOBIUIX Z=Z~ 11 Z=ZI: 

__I r (2r) (L)'_l( .JL)-2r (n2.4}. f - 2. (r (r»)2 z. I + z" • 

1 ( lJ )r...l(
f (Y)!z=z. z, z; I + 2:1 • 

I'~"le r(r) II 1'(2r) rllJlHla'$yltKUHI1 c r H 2r errnCHl'IMft Cll'o60.lbl. 
Teneph COCTaSHM 'ypaiHlcHUH rpamm 301'1 rrpllCMKJI H 6paXOBJUI. ll.lSi 

.noro 3 06UlHC ypaBHCHJUI (4.84). (4.85) nO~'l.CTaIl!nt (II2A). (112.5). 
B paCCM,nplillil(,M01>ll c.'Y'Iac apryME'IITbi R", lip. Rm t.ip. Ro, R! II \1", 
nt'pexo.lSlT 6 Zr tiP, Z, fI,,, TO, T] II r. O'rClOJIa ypaBlICHHC rpaHHllbi 30HLI 
npllC:\IKii 

ZO +Zr..'.lt:.yr(~)r,~_~._ .
( 2:, + Z,np I z. 1 .-- (1 

II 3011[,; 6p;]KOBKH 

(20 + Zrl'ip ')2'( :\ )'"""~' (rl2.7)
2:\ + Zr5p·. .:>. 

BEW:lll 0603IH!1H?l!iH' k=-czo!2" ooe.'le npoc Tl~xnpl'06p330BatlHjl (.10
rapmpMllpOnal1l!C Ii lIOTelllUlpOllaltHe) UO.1Y'lIl'4 yp<llllWtUHl rpalillU. 3011 
npHe'VlKH H UP3iWIIKH It C.1(>.:rylOUJ.e~t BH,1C: 

:<, rk eXI{-dr In 

zrn;:> a 
cxp In T":'. IX +-2- 1n k 

I 1-~ I ))z,k - cxp In --",-+ylnk 
(n2.9)zrop ~ 

[ 

(1 I- 3 1 )-
exp 2;.:-10 --Cl- In k -1 

Tcut'pl> C llO~!oHlb!O (n2.1) OIlpC~ll'.~llM rpaflHUhI .sOH .i\:lll K,: 

c:"p(+ In + I In k) - 1 
~r a. 

K rrlJ[1 (f12. 
:ZG l+p-Z,)exP(-}r1n2-;-+ Ink:)' 

1 1 - ~ 1 
exp In--",--+T 

Krr6p-- ------------------~--~--~--~------ (nZ.ll) 

~ d 

1Ia pHC. n2.1--r12.B C HCIlO.'1b30B3HJlCM (n2.1O). (n2.11) 

ilL! 30HbI npHcMKH It 6paKoBKH AJHI pa:M,l'llIbiX 

npH 3<13'ICIllI.l!X PHCKOB a=~=<>.l It u=~=O.05. 
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Kr '"! I I I I lKro=o.9!}j·Kr;=0;98 

K 8 rt1V0.9'> mtlt.U~ Rro- ;K -o.--~ - .. 1IIIIIItlO= 

0,90 

0,85 I I ! I I I .f I I I I 1+~''''1I-,-1" I 

0.80 I ! I [ r I It!! l J 

'0 f 10 1.) 20 25 r 

Pac. n2 I 

/(r 

/-Kro - • 

L I:~

0,90; I J 

D,flg I I I I I ~ I H 

till !1111 j7fL81! II I ['-/(0-2' d =jJ=0,1: 

1 

10 IJ 20 2.f r 

Puc. fl2.2 
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0,75 

tii-t1 ' -
Kn =2;d=fi=o,OS 

crtIJ1-K'I! 

Kr §-j fi1:tflJ411 WO'-19~~'1:~j:::4i§ 

PHC'. n2.;) 

Kr 

0.,99 I I I I t-t

O~980 10 1-f 20 

o 1U 10 JO 40 r 

PIlC. fI2.3 

KIIII ~m! I III i 4;r~ .o,i!/g;i<'J-o,i9S E 

0.99 

I II I I! I I I
0,98; ! 10 r 

r 

1J.,95 . I I ++I j , 

D,PI. I I ! ! ! t

...1. j L.1.-L 

O,!J2 

iJr-90 I I I I I i A 1

D,/18 
0 s 10 2.f r 

0,98 

PHC. n2.4 
PH!?_ n2.o 
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Kr 

0, g5 I-I---+-+. 

0.901 I I I I ~ 

II B S I........-'--'-""-~ 
1 ;'1 

Kr 

D.!l9 

49 ° 0 .5 

.to 1.5 20 25 r 

PIle. n2.7 

10 15 

PIle. fI2.8 

20 zs r 

163 

lillTcpeCHO OTMeTJ.lTh, 'no UpH KOIITPO:Ie K.. peUJ(?HIII? flO:lMOA<HO. 
TO;ThKO U:I'IMHlIII C HCKOropOI'O onpe,l,CnelillOn) KOIIIl4 cC'rIHI OTKaJOB 

r ...". flOCKO.'lbKY 2. - BeJlH'IHH3 1I0J'lO)l(II're)JhH311, 'IH(·.~llTC.1H H 3!taMena· 
Te.l11! B (n2.8), (n2.9) ;lOMKHbI tiblTb OJl,ilOBPCMC1IHO JltI(io 1I0.'1o)KHre:n,· 

liblMH, .11H50 OTpHu.3rC:lbHblMtl. HeTPY;UIO y6{'.llIHLCII, "IH) 1;1 paCCl>f8TpH
BilCMOl\f c.'1Y'lae, T. C. nlm k< I, Im:S1>lmKeH TOJ1bKO HTOpoli 9 il PlfilllT. 
Tor,:J,8 113 (D2.8) CJle.'I.Y(~T Orpallll'leHIIC, KO'ropoe Bcer,lUI 9blllo.11BleTCH 

(r >r...... , r ...... <0), a In (n2.9) c.'1t'..lYCT . 

r>(ln a )/11nki' 
,\\OlKHO O:IKII,fl<lTb, 'ITO nO)\OOfIOe oq>,ll!II'U'HlIC emoy :l.UI OUbeMJ IICnbf· 

Ti1IiHH CYUlccTByrT H ,Qm'! ,,'l.pyrHx lWMn.1Cl\ClH~X llOK2331·C.1Cfi. 

npU/W:JICeHue ,J 

npl>1Mep nnaHP'lpOaaH"''' KOHTponbHblX P'lCnbITClHHH 

CnO)KHOrO 1>13.l\e.11I>1" 

I k:lblThmaeTC'H HIJ'lHC:lIlTl':lbllbdj KCO'.1(I.1"K<: (!l K). C d·r I'" ["POI () 

IlPHIH',1ClI<l 11<1 pIlC. 11:1.1; IIJII)'{ClIOnaIlIlSi YCl'POHCrIl, COCT:tllmIlO!lUIX 
J(O)'HIJlCKC. HX HOMe;>a 110 CXCMC B Ta6JI. n3.1, n po!!('pm'Tol Eapa

MCTP T; 3aJlUHO 3H,I'ICliJil' T 7p.o~2:)()O 'I. 
HenlolT;HIIU! lIPOIW:lIlTCH :.ICro,nOM O.'lilOcTyn('H4;Jl·oro ,",GIIT!H).'!!ll1PIl 

,1ilil'IClIiHIX fHIOWH not:TanUlln::a II TIOTpdilHl'.'H n:-:c:c/:l=O,2, IIpllN.IO'j)wro 
.Il UI);IKoBo<moro ypOBHdi T,,=3]00 'I II T,~~ IG!)() 'I :10 OKOfl'HlHlUI 3,,· 

A, 

" 

PIiC. n3.1 
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-r-TI·,·-,--r,---.,--,
Kro=o.!l!l!l;Kn=D,.997 I I r 

I..rl""l I I I l I~Kro=D,!l98;Kf1=;:o,9..9. 



T a 6., H U. a n3.1 

Ho..e9 
HaH_-IU'" 	 no cxH 

BW'lftcmrreJlb (OJl.Ha "'HHeAxa) 
11

UCHTpa.'lhlihiH npoueccop (UII) 12Om:paTl-lnH3st n8MRTI> (OIl) 

YCTpoilcTBO yI1paB.~eHII'II nliKonHT<:".'1RMH IHI Mann1T1H~lt Aile· 


3J.(ax (YYHl.\}l) It
IlaKoDlITC.'!b till 	MafJlHTlIbiX i\ItCi{;lX (H....'\.il) I' 
rpynna 3Jl¢aBHTIIO'UH¢/pOBblX nelf3TOll'OuUtX YCTpOl!nll ~.) 

Iii 1 AJlrpaBI!Tllo'UII¢pOn(){~ nC'HHlllOlIIee YCTpoikTBO (AUI1Y) 
Iti 

rp),llfl8 llC'12HllOlUlIX ~HIllHlIIOK Ihil1e'laralOmall. M3llHIHK3 (11."1) 
17

3'cTpoiic'rBo BhlBO.JlJ {YB} 18
CTOHKa IlllTaUHlI. (el I) 19IHfI'r flllT31lltil (IlUl) I 1 fl
Yc-rPOiICTBO pC'fpaIK.~RIU(lI (YPI 

2Bnewtlee nO.,e 	naMIITH Ha MarJlIITllbiX )"HeKaX 


(oJlHa .llHHcAl<a) 


~\:TpoikTl:IO ),llpaa.1('I!}ISI IHIKOllHTeJlMMH 11<1 :wartUl!HblX :Vle
1:3"ax (:\-':-"'1 L\\.LlJ 1,1

11ah.OTlflTt'.qb H3 	M3r11HTHbiX Jl,1I('JG'lX (1 LMZU 

:>,
8ncwllcc no"e 	na:'>tJl'lH fla lIIIarUHTHbiX .'1CHTaX 


(0.n1l<1 JlHHeAxI") 


YCTPOi\CTllO Yllpal!.'leIliHI H3KOlllllell}llilii na f>\anmTHbiX .'1ell 
31 

Til;>; (YYII.\-\:I) 32
HalWIlHle.llb H<l MarHIlTHuII JlCIHe (1ll\l:1) 

4l\1J;anTCp K<ltlIlJl- K.llla;) (AJ(K) 
f)nYJlt.:t 	~'npaR..'leHHI>l HI( (f1YBJ() 

!l<~"l!IlpOHalHlOro IlPC:'IIt'J!I! t M' flPHMI'HH(,TCH P3,v'l, T e. 110 cy.VlM3pnoil 
C! a IIlC r IIKt' 06 0 I Ka:H1X 11 HlHTT., UOB:IClflUIX llJlllonHlllblX ),cTpoiicnl 
Q!lTH'.le.1l!IOTCH ,napaMCTpw llX Ha,IH?JKHOCTII. a :10 C001'HomellHIO 'lllC:IB 
OUfl;,pYJKeUHbIX H lIeo(lHapy.iKClIHblX OTKaaOB - 1111 p,l\ICTIH,I l<OHTpO.~J'{ 
pe3l'pnUpOB<1l1l!blX rpynn, ,no'::.'le 'lero !3b1l!HCJHleTO! :lll]>;lMeTp T J1JU( BK 
n IW"OM. Tpe6yeToi onpe~":II!Tb rtPO;r.O.Tl'KllTC'_lh!!t}C I b lICnWT:lllllH t TIt 1I 

OI~eli04i1uif HOpM:lTliB C. 
Roc TlO,1b3Yt"MClI ypaBHcluHI:>IH (4.26) H (4.27) II npp:UlO•1on<eHIlH 

06 aCH'!dI1TOTWleC1U! Hop~aJlbHO!d 3aKOHC pacnpeA~:H'J\H R napaMl'Tpa 1'. 
YpaRHcHHII 3amnuYTcH B IlU.lC 

T, + IlI_sVD:-lfl c, 
(n3. I) 

T. + 11",VDo [1') = c. 
16;:') 

,Ll,JlcnepCrl/O Ddt] n Do[1') nbl\H!CJ1H~ MeTO;tOM JIHHeapHJatUHf. 
)I,HI ,noro llbLIUllUCM Bce n€OOXO,Ll.flJ.fblC 3<1IHlCliMOCTH. onpe;teJIRlOlUHe T 
K<lK q'YHXIUlIO napaMCTPQ8 i .. H ,J. H napaMe-rpOD KOllTPO:I:!l D f?yn;wx 
pe3CpUllp(maHlHI. 


B COO ft!(,'tC TlHHl ('0 CXCMOH pac'leTa lI<t.r<c)ttllocrH :ltlnHlUC~i 


T=l/ABM' 	 (n3.2) 

A." "'. \,--r.\:r-t-J\3-t-A4· ±·As• 	 (n3.:.!) 

r.1C Ai - IlHTe!l(:}IDHOClli OTh330a pc:~e~)BHpOflm{llblX rpyall, ie"" 1 ... 4~ 
;\, - .. l!HlCIIClHlIlOCTb (l'IKa:IOH f1YBK. 

. HHTCHctHJIlOC!b OTK3JOa j.}j rpYlllli,f (rpyrlllbl O,lHOTHnHble -- !IHq.ly
.}!O;CHllhlil pe:.if'p3 I : I) .\ i HbI'mC,lRerCHno rpOp:vry.1C (CM. § 6.1) 

,\ i 	 (fI:3.4)<'I C 1+ } 

r;re;" HHf€lICHBlIOCTb o'l1<:a,O[1 i'fO '",1l'MellT:1 pC.JepOllpOB311llH, J'(
HHTC1ICilBlIOCTb HOCC-r ;;Hnn.~ell)j H i-I U'jilt'M(,HT a; .' i IWpOH TtiO<: Tb ycneJII
Horo ;Iepexo;w Mil pe3cpB II i:1 rpynllt·; '1, llepoH7lwCTh oOllapym:c
HIHI OTI\:lJOl:l pe3ep"1l0rO ".'1CMCllnJ "·il rpYilDl,/. 

Ill! 1H'I1IJT<lHI!>lX OUClIhll rrapaMerpolI .... i II '1, Bhl'llIC.1HIOTUI KaK 01'

HOlUC1UUI. v;::::::-rYC.lli/l\: .. i' ~i.= .. Tl,)c.nj/:VriJ r;le}V IITI('J10 Hepc-xo...'!.OB., 
na p(~~iepB. ;jCnO~'h·301HJtiHhfX .a..llU Oat~}L"":'H 'Vi; I'YCU1. ~ IOf(" ..10 yCn:t~WHJ-~:X 

nepexo;.(oll: N ,i '[lle,10 OTKa30B, JH:II O.'HdOHiHlJiI,/X ;t.1H OUellKJI 'l.. 
r""'H i 'iH,:,lO ;nKa:lOB, 06HapY;+;IHlaeMblX CIICl'C\!OH .KOHTpO.,,, pe:jcpna. 
n"pil~H'TPW .i'i II ~Ii OIl('iIllB3!OtCll 110 IIPIl.l.lC.'.\l~IIII!J:'Ii ,'{a.leE' ¢/npMYJI<lM. 

JIUTCHCH!lHOCl'h OT!(<l30B .1-: uelill pC3CplHij.HJSilIIHR B rpyllIlc I 
10 

"16\ ))'" ~ I'j 	 I" -l + /"1 + 4A,.+ i ,>1 (! '+-"-,,,,/ jJ- • ., 

/'= I 

+',.,( "'" ) 	 (rl3.5)1+ )'U.)P.'.~ 	 + ~'17 + leu + I'n + !'1l0' 

10 

})..l 	 ~ t,f 
1=-1 ~ P.'i

,l--:: 1 

..... 
~-+ 	 +
P.lf 

(rI3.6), 
P-18t j- pt'1 ~,. 

3.aeCb II ;'ta.1e.. ?ij, ~l;J - HHTCHClIBHocnl OTI<I-!;KlB H 1l0CCTaHOllJleHUA 

j-ro ),CTpO!1CTna I-H rpynm..l (HYMcpalllUt COO'fBCTcTllyeT Cd!), 
AHa.'lOnl'lllble COOTHornCHHJ! )J.JUI rpvnn 2 H 3 (I'pynna 2 CQCrOltT 113 

},cTpoiicT3 rpynnbl I): -

Hili 

http:rpOp:vry.1C
http:11ah.OTlflTt'.qb


f.'1 = )'12 + 41<,.. (£13.7) 

)." 
(n3.8) 

...~ = Au/P.u + ·H. ../ ....u • 

I., t< .. + 4:,,? (n~.9) 

P-. ,~,~ 	 (£13.10)
po J~ 

B rpynne 4, r;1.1' p(':H~pllHpyel('" 0.1110 }'crpollcTBo, Ai II !~, pllBlibl 
Jo., II fit cOOTneTCTIl(,IlIlQ. 

OUt'IIl<3 ,,1I01epnm 1>1 (,T (,),10 \1 .'HHcapH3,UVII! IlPOIl3BO;l.IlTO! no ¢op

MY·1e 

D[1J = lj 
[) 

-iJ (,\'))'D ;J II)
'\j 

<=1 

11.m C ),'ICTOM "f)OTHOlJl('HIU1 I n3,2) It (113.3) 

D [TJ 	 ~ [Ad + D + J) (\,11- D Ii.J + D [\"',;1), (n3.12) 
A"1IIl 

B(\1H'!I-Iltbl DrA;} (i= I"." 4) HbI'li!C.ll1M T<'lKrKe MeTO.lOM JIHHeapn· 
:iilUIIH: 

~ 	 ( )2 ,:- ,(iJ;\ i
D [Ai a.,. "'" v,. 'fJi)J ~ lJ [/,;]-, Dj;,l+ 

[}A;)' ~ 	 ~ 
~.~ D 1v' I + D ['fJ j. (m,l:=!)( ()vi' 	 , 

qaCTllbie npOIl3.B0J1l!blC H ;;'}!('lIepCHl! na;>aM"Tpoll fl.; Vi H 1). 
C Y'lcroM ¢Op"..)'.l (113A)-(n:UO) :l::lI1HUI)'TCR Ii !HLl<' 

<JAj 
14)

(j~'i 

().~ - - .......,.......,-'-~,:-.,.:,.-..!.:..-'--~,
 (n3, IS)
d!J.i 

i'ip-, ( 1 + 'ii) 
(f1a.16)(p:;:+ Ii ( r+-,,;,) i ' 

{L\.j 
(£13.17)a"l. 

.Ll,111 onpe,ae.1CBHH 'lIpO;lo.lihHTe.lh1l0CT<! Hcm,n:lfill H neo6XO.1f1MO 

Bbl411CJllltb ..lIH.::ncpCI!1O Or1'] a TO'1K3J( T= Tn II T",,,,,T:, rrpW!(,M C.QI',1yer 
Q6eCnC'lliTl, loI3KCIo.HlJlbHYlO )~IlCIl€'pCH!o B ""TUX TO'lKn;(, DapbllpYH napa· 

MeTpl>l i." JJ.f, "'j If TI i 13 !J03MOJ:/\llUX npe.1.eJl3X. 
B npHMepe 4 § ,t2 nOl\il.;J,mo. 4TO npH nOClle;loBll1C.1bllOM CO('.::tH

}leHiHI llDYX p("3epBHpoBilHHblX rpy,nn .lH{'nepCHSI Ollt'HKII MIIKcH:wa.lbH3. 

eC]m O,llW U!! rpynn il6cOJl!OTHO l!a.lC>KHa. a Bel'! Cllcnll)lClKH()Cn,:> CIl· 
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:::le~hl 	 cm:pe,'I.(HOYICHa B .JpyroA.A.s 
rJOCJH'-'10BllTeJlhllO npJlM(:HIll! 3TO 
npaSII.10 Ii: UenO'Il{e pf':!eplHlpoa';lll 
llIJX ycrpoikTU (XCMhl Hi! [JlH':, I la.l. 
:.!hI IlPHHt'.!H'M f'C K 3KBIfB3.'lelfl HOH 
('XCMC. H306paihCIHmii HU pne, n.),2. 
060ma'lHM HlnCIICH1HlOCTb OTKiUOH 
pe3epa lip Ollll II lIoIi 3!<Blwa.le:nrlroil. 
rpynnbl 	 Arp, TaK 'ITO l\,.p+;\:;Puc, J l:t2 ~7:',~ i\ s)(. 

,iJ.J!C;lCPCHIl TaKoii ?KBIIB3.1CllTHrJl1 <':X(,~!hl llJ.!'IIIC1fle-rCH ':10 (t}Up"y.'lC 

D (1'1 (D + f) lAd}, (n3.18) 

Jl.lIClepCHl! D[t1 T ..", 00.11.1111', 'WM (iO.'lhlliC OTllnHlClI!lC ~H'iK"l,Y 
i\rp n A", TlOJTrl'AY :1.1>1 YSC.'HPlcHlf}l LJ I (\fl(l'}lycr yHe..TH~n{nn rh ':\5 J"'l() 
M1!KCIJ~t1!:lhHOI'" nrnMO)+;Horo ~~,la'I(,H;!}L I!('O()XU:mMO npOaeCTlf 
IF~·"lC}l.()BaHlle B.1HHllllll J!:lpa~"!T;IOJ1 It, 1'\ If v PC3Cp3l!pna3:lfloii rpYflllbl 

11;\ JlemFllIIlY DIA r I>1, 
nO:l.C'I('!'OM D[S'rf'] lIjlll Hl"C;';O.lJhKl!.'I: pJ3;1ll'tHbiX 31!:J4e

HH>Or: IJ., V II 'I'] {)npe~{'.THeM, 'HO D l.'i.rpJ paCTfn npH !,.\ol{'liblllCllllI! na

):<il\ACTpa 14 (","0 1l0;:jTflt'p)+;:~at'T !1l.(10;t "P""'('l';) 4,2}. a Tal-OK;! v ;r rl. 

., ilXflM; oopa:10M, ;r.1R .10(TlDK('11 IHI "laK\~I'~a.l!.'HOJl ,1HCI<'jlOIl! D 
C.C.ilYCT npmHlTh ~!lH!Hl.ta.1bHu IIO:iMO)f(fII.1C 31Hl'ICmUi !~, I] H v ,'1.111 
pe:JcprmponallHoii 'llleTIl ~'KBI!3a.'1eJlTHOH CX<"Mhi I-i ~faj{c,H'\o!ll.l1bHOe 3113. 
'}('HHt' ,\, .il.llH HqW:lepllllpOS<llHWH 'laCT/1. T, ('< .i.MH nYBK, a IlMClIflO: 

!1=cO.5 1/'1, \'~ll~O,!), A,-.=~O,OOOI 1/4 (1\, npl!McpllO H3 nopl'lJl.or. r'blUH~ 
c lKH.aaeMO~1 1I11H'IICl!HHOCHI nfKa309 nYBf(), 

BbI'!IIt':JlIld DITl II TO'Il<e T~~1',,-:3.300 'I C\ ;:;;;:0,0003 1/'1), ;""m. 

1/'1, nO:IY'WC~1 ;\'<p ,<\"" 0,0002 1/'1, hOTD

f'rn~y IIIHI llhH'iPllllllux p, '1 II " eooTnl'TCT13YCT :ma'H:Hl",~ ).=0,00104 1/',

(C~L •r".. " 

JL1li onp('~('.'lClIiHI D[A.))I 1>O'~JJO.1bJye"'!Cll (pOpM)'Mnm ([13, D) 
(n:~. 17). ::HL'!!<'P"IIH napa MeTrOB !JI,(raJII~1 n PH(j,1JH lKeHlW tlepe3 IICK()~,'Oe 
J:lPCM}I .JCJi!.rruHio1 111 : 

( - }. 1-':'_ DDJ] • D -:hl" . 
" (! v) -r; (I -:.j) , . --_..<-- D (£13.19)'LI,t" . 2"t. 

P P(,JY.luTaT<' pac'I£T3 nO;I)~Iae'\4 D(\I).]=O,OOOOG3 I/t", 
AHil.10nI'1lIb1(' paC'I(,Tbi n TO'lKC T~r IriSO (A~lf~.{),OOOG I/'I) 

,UIOT C.1I:'.lYlOlllfle pC3y.1bT<ln>l; .1'''''0,000253 Il'r; D IA"p] 1/1 M' 

Tenepb no q)OpMy.TC (£13 18) m,I'4HCJll!M .11lCllcpnm Do Ii DdT]:
1'}= (3300)' (0,000063+0,0001) I/1.= (3300)~O.OOOl 63 D, rt]=
650) 1(0,00015340,0001) 1#.= (I6S0) ,(l,0002S6 lji". 
C ),'lCTOM no,1),'wHHblX pC3ym,T3ToB 3anHIDt'M cIH"reMY (n3.1) : 

3300 0,84· (3300}t VO.OOOJ63.j/tli = C; (f13.20) 

1650 + 0.84.(1550)% VO,OOO256.1/f.. = c 
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,",1H 3300 1I800/Vt;; = C; 
(TI3.21) 

1650 + 36 590/Vi;; C. 

PelillfB .'ny CHCTeMY, fIO.JlY1IUM: t,,=8640 11, C=2040 q. 
H CTII>lTaHHl'! BK 06w.enpHIISlTblMH MeTO)l.aMH C TeMH :IKe T01!HOCTblO 

11 lloCTOBepH'OCTblO nOTpe6oBa.JlH (lbi 14600 11 (3,9To). T. e. npHMeHeHHe 
P9M n03BOJlllCT CHH3HTb npO)l.O.Jl:IKHTeJJhHOCTb HCnI,/T3HHH B 1,7 pa3 
,!l.alKe npH Bcex npllHHTblX HaMH ,npe)l.nOJIOlKeHHlIx, 33BeJ:\OMO 3aBbLlllalO· 
mHX ,D,HCncpcHIO OlleHKH H BpCMlI HcnblTaHHH. 

npUAMlCeHue 4 

npHMep 060CHOBaHH$I 4HcneHHoro 3Ha4eHH$I 

HopMHpyeMoro nOKa3arell$1 HaAe)l(HOCrH 

Pa3pa6aTl>lBaerCli ACY, ·npeAH33Ha'leHHali ,D,JlIl onepaTIlBlIoii o6pa· 
QOTKH pa3J1ll'IHblX co06ll1,eHHH. npllXO,D,lImHX no KallaJla~1 CBH3H. 9¢¢eK' 
THBHOCTblO CHCTeMbi C'lHTaeTCSI BCPOIlTHOCTb CBllCllPCMCHIIOii H IIpaIlIIJlb' 
HOM o6pa6oTKH C006meHHlI. TIoKa3aTeJJeM na,leJKHOCTH IlBJllIeTCli KO':>IP' 
<pHlmCHT coxpalleHHH ~eKTHBIIOCTH K'</l. TIOCJlC,'l.CT8HSI OTKa301l CH 
CTCMbI cYlll,ecTBellHo TlIlKeJlee, 'leM Jilo6b1e npaKTll'leCKH B03MOlKlIbiC 33' 
TpaTbi lIa 06OClle'le1lHC ee lla,nClKHOCTH. n03TOMY OIlTBMaJlhllhlH ypOIH"l!h 
J(a.lClKHOCTH 3aBe,D,OMO 01lCHb BbiCOK (§ 2.1, cJlY1laii 8) H Heo6XO,D,HMa51 
Ha)l.eJKHOCTb Onpe,'l.eJIHeTCH HMelOmHMHCH cpellCTllaMH. Ha nOBbillIClUle 
H311.elKHOCTH MOlKeT 6b1Tb H3paCXO)l.OBaHO He 60JJce 3000 ThlC. py6. 
cnepx 33TpaT, MHIIHMaJlbllO Heo6xoII.HMblX ,!J..Jlll<PYHKIl,HOHHponaHHH CH· 
CTeMbi *). J le06XO)l.HMO onpe,D,e.JlHTh ypOlleHh HaACJKHOCTH, KOTOPblfi IleJle
co06pa3Ho BHeCTH .B T3 B Ka1lPCTile Tpe6yeMoro. 

B COCTan CHCTeMhI ;8XO)l.lIT Bbl1IHCJIHTeJlbllhlH KOMnJleKC HK. anna· 
paTypa npHCM3-JlepCAa1lH AallHiU ATIll H annnpaTypa oTo6palKCIIH~1 
IIH¢OpMaIl.HH AO (pa601lHC MeCTa oncpaTopOB). Ha,nelKHOCTh MOJKHO 
n08b1CIlTh pa3J1H1IHblMH cnoco6aMH, B TOM tjHCJle pe3epBHpOB3HHeM 

BHyTpH nepe1lHCJleHHblX nOIl.CHCTeM. HOCKOJlbKY OIl,eHKa npH' 
pOCTa H3J1,C}KIIOCTH H CTOHMOCTJI B03MOlKIla TOJlbKO llJHI 1l0CJIe,!l.Herll 
cnoco6a, 6Y.1leM paccMaTpHBaTb TOJJbKO er~. COTmlcHo § 2.1 ne06XO)l,H' 
MO nocTpoHTh onTHMam,IIYIO IIOCJlClWB3TP.JlbHOC fb B3pHaJlTOB H311eJlHH 
H HCnO.Jlh30aaTb ee KaK 33BHCHMOCTb R (e). flOClwm,KY B )l.aHHOM C.1Y· 
'lae DbllIOJlIIHIOTCg YCJlOBHH npHMeHHMocTH ycpeJl.HellHH no Tpe6oBal!HgM, 
HCnOJlb3yeM 3TOT MeTOll, -c'lHTali Tpe6on31!IleM OAHO C006ll\eIlHC. KOH· 
TypO),! 06C.JlYlKHB3HHJJ (KO) KaJK;J.OTO Tpe60BaHHIl 6Y,D,CT BCli CHCTCMa. 
Bce KO 0;J.HHaKQ8b1, n03TOMY COrJlaCHO (3;1 9) MOJKHO 3anHcaTh 

(TIU) 

r,le Ko3¢¢HlIHeHT coxpaHcHHSI 3¢¢eKTlIBIiOCTIl KO (ollHllaKo. 
ShiH J!..11l Bcex j). 

3H3 leIlHC K )to.JllKHO pacc11llTHBaTbcSI Ha 8peMH 06c.IlYlKHBaHHg'
()j(Horo Tpe60BaHHH f. KOTOPOC paBHO 0,5 'l. IIoKa33TeJlH 1l2,nClKIlOCTH 
KOMnOHeHTOB CHCTeMbI (CM. Ta6JI. fl4.l) TaKOBbI, tirO nepOllTHOCTb OT' 
Ka3a KaKorO'JlH60 H3 IlHX (T. C. BCPOgTHOCTh ncpeXO,!l.a CHCTeMhI B co· 
cToHHHenOI!H:lKCHHOA pa6oTOclloc06nocTH) 3a BpCMH 0,5 11 lIeCOMHCH!lO 
Mana. TaKHM o6pa30M, KO MOlK1I0 paCCMaTpHllaTb KaK 113,'l.eJlHe Kpa I'KO' 

*) UH ¢pbl YCJlOBHble. 
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Ta6JIHua TI4.1 

r:",>'KTYP8 '88PH8HTOB nOC11'O"HIl!l 
CReTe :P.U..{ }f no,.ll.CHC1't'::Mhi 

1. BN'iUCAflTeAbHbIU KOMnJteKc 

(BK). 8 TOM 'tUCAe 

UeHTpaJIbHblH npoueccop (HTI): 
2 OCIIOBHhlX 6e3 pe3eplla 

C OllHHM pe3cpBHhlM 
c ABYMl! pe3cpllHhlMH 

MYJlbTlfIlJIeKCHhlH KallaJl BBOAa-
IIb1BO)J,a (MK): 
I oCHonlloi1 6e3 pe3epBa 

C DAIlHM pe3cpBHhlM 

Ce.'leKTOpHblH Kalla.1 BBO;l.a BbI
BO)J,a CK: 
2 OCHOBHblX 6e3 p('3epBa 

C OAIlHM pe3epBIlbiM 
C )J,BYMIi PC3CPBHhlMH 

MOAYJlb onepaTHBHoH naMHTH 03Y: 
3 OCHOBHblX 6e3 pe3epna 

C O,!l.HHM pe3epBHblM 

MOAYJlh naMSITH Ha MarHHTflhlX 
AHCKax lVI.,ll: 
1 OCHOBIlOH 6e3 pe3epBa 

C OAHHM PC3CPBIlbiM 

MOAYJlb naMgTH Ha Marl!HTBOH 
JlCHTC MJ1: 
I OCHOBHOH 6e3 pC3epBa 

C O,!l.HHM pe3cpsIlbiM 

EJlOK KOIlTponli H nepCKJlID~CHHIi 
(EK): . 

I OCIIOllHOH 6e3 pe3cpBa 

C OftHHM PC3CPSI!hlM 
BK B uenOM: 

Bce YCTpoHcTBa 6ea pe3epsa 
BapHallT 0+ I pC3epBHhlH UTI 

I + I pe3epBlwe 03Y 
2 + I pe3epBHblH 
3 + I pe3cpBHblii 
4 + I PC3CPBHbli!. 
5+ I pe3epBHalf 
6+ I PC3CPBHblH 

2·i1: pe3epBHblH 
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'0 

~ 
HOMep IK ..... Ksq,1 "'c. 

Tb;C. py6.""PH' "'" BHTa 

I~ 


o IO.9R023 
1 
2 

° 

1 

o 
I 
2 

() 
1 

o 
I 

o 
1 

0,99960 
0,99982 

140 
140 

138 
1,5 

0,99402 
0,99989 150 39 

0,99402 
0,99992 
0,99994 

40 42 
0,14 

0,96129 
0,9%07 300 126 

0,99700 
0,99994 100 30 

0,99895 
0,99997 GO 17 

o 1 0,99985 
1 0,99999 10 14 

o 0,92714 
J 0,94546 140 131 
2 (1,98262 300 124 
3 0,98845 140 42 
4 0,99429 150 39 
5 0,99722 100 22 
6 0,99824 60 17 
7 0,99838 10 14 
8 0,99858 140 1,4 
9 0,99860 140 0,14 

http:IIH�OpMaIl.HH


--

I7poiJOlI.;)ICeHUe ma()./I. n4.1 

~ 
HOMep KCrpYK"YJ)a napH3 Il'TOS nocTpOeHH11 6C. 
eapHaH' I K 9<j)' 94>'c"",..,..... H In..o;CHCTeMhI ThIC. py6.n. 

~~I~ 

2. AnnapaTypa nepeoa'lu OaH.H.I>IX 
(An~): 

Be3 pe3cpBa 

BapHaHT 0+ 1 pe3epoRaH 

1+ 2-H pC3epBH3H 

3. AnnapaTypa oTo6p(1:JlCeHUR (AO). 
B TOM 'lUC.IIe 

06maH l.!aCTb: 

2 OCHODllblX .(SC3 pC3epa3 

Kali3J1bH3H 
8 KaH3J10B 

CHcTcMa a 

C O,llHOH pe3epBlwH 
C )l.ByMH PC3CPBHblMH 

Q3CTb 
6e3 pe3cpBa 

C O)l.HHM pe3CpBllbiM 
C )l.ByMH pe3cpBllblMH 
C TpeMli pe3epBllblMH 

IICJIOM: 

Bcc YCTpoAcTBa 6e3 pC3epaa 
BapHaHT 0+ 1 PC3CPSHblH un 

1 + 1 pe3cpsHoe D3Y 
2 + 1 pe-aepBHblH KaHaJl 
oT06pameHHH 
3 + 1 pe3cpsHblH CK 
4+ 1 peaepBHblH MK 
5+ I pe3cpBHaH o611laH 
qacT'b AD 
6 + 1 pe3epBHaH AnJl 
7 + 1 pe3epBHblH MJl 
8+ I peaepBHaH MJ1 
9+2-ii pe3cpBllblH Ka-
Han oTo6p3:lKeHHfI 

10+ 1 pC3epsHblH EK 
11 +3'H pe3cpBHblH Ka-
Ran oTo6pa>KeHHH 
12+2-li pC3epSHblH un 
13 + 2-H pC3epBHafi 0611laH 
'laCTb AD 
14+2-H peacpBHaH AnJl 

15 + 2-ii pe3epsHblH CK 

o 0,99650 
1 0,99946 80 37 
2 0.99949 80 0,38 

o 0,99700 

1 
 0,99996 SO 37 
2 0,99999 flO 0,38 

o 0.96320 

1 
 0,99090 500 55 

;';(102 0.99875 16 
3 0,99975 500 2,0 

o 0,88722 

I 0,90475 
 140 125 
2 0,94032 300 119 

3 0, 9G7::l(~ 500 54 
4 0.97310 140 41 
5 0.97885 150 38 

6 0,98175 80 37 
7 0,98464 80 36 
R 0,98756 100 29 
9 0.988f)8 1760 

10 0,99641 500 15 
11 0.99655 10 14 

12 0,997,')4 500 2,0 
13 0,99774 140 1.4 

14 0,99777 80 0,38 
15 0.99780 80 0.38 

140 
IG 0,99782 0,14

2980 
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BPCMCHHoro ./lclkTBHH H Bbl'lHCJlflTb K YCPC./lHCHHCM no COCTOHHHH:>L 
COCTOHHHfI 'KoHTypa B OCHOBHOM onpC.lI.CJlfllOTCH ';:OCTOHHHCM AO, file
B03MO:lKHbl 'IaCTH'IHblC OTKa'3bl. 

npH 06pa.(SoTKc co06111CHHH oncpaTopaMH BOCCTaHOBJlCHHe OTKa3aB
lIIHX ,KaHaJlOB ao BPCMfI t} RC nOBblW3CT BepofiTHoCTH o6pa6oTKH: ecmf 
a MOMCHT nocTY,IlJlCIIIH! COOOll.\CHHfI ,llJlH Hcro HC HaWJlOCb Hcnpa,BHoro 
K3IIaJl3, TO OHO Y)KC 3aBC.lI.OMO IIC 6Y.lI.CT C'IHTaTbCH OllCJly:lKCHHblM (He 
BblnOJlHCHO Tpc60BaHHC CBOCBpeMCHHOCTH). 3 nepe.na'la o6pa6an.!BaCMO
TO C006ll.\eHHfI Ha ./lpyroli KaHaJl HC .lI.OnYCKaCTCfI. D03TOMY <P0 PMYJI3 

(3.7) xopowo nO,'l,XO.ll.HT )l..lIfi p3CqCTa: 

K Kor,KonKora.l ~K:~::3:2Wi (1 - Kor•• 2 )i, (n4.2) 

r.'l,e KO'1 Ko3¢<PHllHCHT oncpBTHBIlOH rOTOBHOCTH BK (pacctIHThlsaeT
CH Ha BpeMH tl~0,5 'I). Kor2- TO :lKC ,[JlfI AnLl (t2=0.1 l.!, TaK 
AnJl pa60TBCT TOJlbKO npH IIPl!CMC coo6n,CIIlIH); Kor3. t TO:lKe 
0611leH 'laCTH AD, on<a3KOTopoii Bbl3b1llaeT OTK::l3 BCCX 'K:IH3nOB 
..=0.4 'I); K o r3.2 - TO lKC .lI.JlH oJlHOrO KaHaJla AD (ta=O,4 'I); i 
,lleKC COCTOHHIIH, panHblii 'lJHCJlY OTKa3allWHX KallaJlO!3; m 061l~ee 
JlH'IeCTBO KBHaJlOB; Wi BeC i·ro COCTOHHHH. 

KO~<PHUHCHTbl Wi onpe.ll.eJl5!IOTCH OTlIOllleHHeM 

KaK 
ll.ll5!: 

(t3= 
HII

KO

1 np~ m 
W· {• (m-·iL'8 UpH 

TaK KaK ,llJlB o6pa6oTKH Bcex co06weHHH 
B Ta6J1. n·>!.1 np'!BC)l.eHbl 311aqelHlH 

MaJlbHOH nOCJle,[OBaTeJlhHOCTH BapHaHToB. 
MClKYTOqHblX Bbl'lJ HCJICIlHH. nCpBaH 'IBCTb 

i;:?>8; 
(n4.3) 

m i< 8, 
Tpe6YCTCH 8 KaHaJlOB. 
Ka$ )l.JlH nOCTpOCHH5! OIlTn

a Ta'Kmc PC3YJlbTaTb! :npo
Ta6J1HUbl OTHOCHTCH Kno.ll. 

CHCTeMaM, .lI.JlSlK8lK)l.OH H3 KOT0PblX paccMOTpeHo HeCKOJlbKO aapHaHToB 
PC3CpBHpOSaUH5!. B TPCTbCH rpa¢lc ,n:JlH no.nCHCTeM IlpHBe)l.eHbl 3Ha'leHHl{ 

HX c06cTBeHHblxnOKa3aTeJICH: )l.JlH BK Ka<l>l=Ko rt. )I..lIH An,ll Ka$z= 
=, Kor2, )l.JlH AD K~<I>3, onpeACJHlcMblH TPCTbHM Ii qCTnepTblM COMHomH
TCJlHMH B (n4.2). BC.lIc)l.cTBHe npocToii 3aBHCHMOCTH K3¢> OT 3THX no
Ka3aTeJlCH ero ,npHpalllcHHe lIK'J$ lIa KalK)l.OM lIIare npaKTH'leCKH paBHo 

IIpHpaweHlilo /)"K.<f,>l cooTBeTcTSYlOll\cii 1l0)l.CHCTCMbl. 
nOCKOJlhKY H .1I.C=/)"C" MOlKHO npHHHTb 

(D4.4,AKa$/illC~=t.Ka<llIM,C" 

'-ITO 06JlcrttaeT Bhl60p Ka:lK)l.orO O'lCpC,'lHOrO BapB aHTa ClI(,TCMhl. 
Bo I'!TOPOH 'lJaCTH Ta6J1HUbi .nPHIlO.ll.HTCH .l]apHaHTld CHcTeMhl B 110

pfl)l.KC y6wBaHHH OTHOweHHH t.Ko4>/.1I.C. 9TO Ii eC1'h HCKO).l3H nocJle.uo-

J(3f/J 

1,00 

1000 

10 1Z 1* 16 

11 1315 

I , , I I ' I 

20(](J iJC,mblc.pylJ. 

PHe. n4.1 
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BaTCJlbHOCTb. xapaKTepwlylOlIlafi on
THMaJlbHYIO 3aBHCHMOCTb Ha.ll.C)K
HOCTb CTOHMOCTb ,llJlH .naHHoH CH
CTCMbl. 9Ta 3allHCHMOCTb H306palKC

Ha rpa¢H'lCCKH Ha 'pHC. D4.1. UH¢
pbl Ha)l. rpa$IlKOM 03Ha'lalOT HOMcpa 
l3apHaHTOB CHCTeMbi. Dpe.il:eJlbHble 
3aTpaTbI (3000 TbIC. py6.) COOTBeT

CTBYlOT Ka<l>=O.9978. JlaHuylO UH$
py H cJlc,llyeT BHeCTH B T3 n KaqC-
CTBe Tpc6YCMoH. OK'pyrJIeHlle ./l() 
0.998, KaK BH,llliO H3 rpa<pHKa, MO
)l(eT BbiBeCTH 3aT,pa ThI .lI.aJlCKO 3a 
npc.lI.eJlbl orpaHH'IeHHH. 

http:nocJle.uo
http:pfl)l.KC
http:nPHIlO.ll
http:KalK)l.OM
http:nO,'l,XO.ll.HT
http:6Y.lI.CT
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