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B cocTaB nporpaMMHoro o6ecne'leBHSI BOOM-6 BXO.!VIT nporpaMMH BH

'II!c.neBHSI 8 8JieM8HT8pHI:iX ~: Ji, , S.:...X, , C#-1 i ,~.X , 

OI.IUS.....C , i-Jt , eJL , [.x..J • 3TH nporpaMMH oqopMJieBH B Blll,lt8 8BTO-. 

KO.~OI IIOJ:(IIporpaMMH - 3KC'fp8ROJ:(8, HM8DII81 OT.J:(eJI:DBHe BXO.ltll .~ RY

.nol H8 BHID8YJIOMSIHYTHX ®'JIRUHI • 

.AJlaJIBS CY!II8C'fBYDJ18I nporpaMMHol peaJIHSSUHH BWIBBJI ee H80IITH-

M8JU>HOOT:D R8R B CMliC.116 06111el opraHHSSUHH, T8R H B CMliC.118 RS'IeCTB8 

OT.zteJI:DHI:iX SJiropHTMOB • 

HeonTHMSJILHOCTL o6111el opraHHSSUHH aRcTpaKon;a BHpaaHJiaCL B He-

onpaB.n8HHO 60J1LIIIHX "aalU18.J:(HI:iX pacimztru(. .nOCTHr8DIIHX 30% C'leTHOro 

BpeMeHH. 3TH .ItOIIOJlHH'l'eJILBHe p8CXO.Itli BH3B8BH OD.D;8HH6M BHIIOJIHeHHJI 

ROM8H.zt B 8pHifr.t8TJri'I6CKOM YCTpoiCTBe .EOOM-6 (B3-S8 HSJIH'OOI KOMaH.J:( 

aaiiBCB as CYMMaTopa B BH.neRc-perHcTp). 

Hs OT.IteJILHI:iX SJiropBTMOB H8H60Jl68 HeOII'fDI8JILHHMH OR838JIHC:D SJiro

pBTMli BH'IHC.1leHHJI ~ , eH.JI.. B ~ • 0TMeTHM, 'ITO B CY!IIeCTBYJ)

JililX nporpaMMax He o6ecne'IHB86TCH 'l'O'IHOe p8B8HCTBO f«_. 1"'0 1 a. W = /1. 
.. 0 

Re .ll',lUl BCeX H8TYp8JILHI:iX n ~f), • 3To B 3H8'IJITeJI:DHOI CTeneHB o6yCJIOB-

Jl8HO IIpBHll'l'HM H8 B3CM-6 CIIOC060M ORpyrJieHHJI peSYJILT8T8 (K MIIS.J:(JileMY 

pas~ pesyJILT8T8 JIOrB'I8CKH .zt06aBJiaeTCH "I"). 
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B3aueH cymecTBYDmHx npe~naraDTca HoB~e nporpauuu,KoTop~e ~o npe~e
na coKpamanT HaKn~H~e pacxo~~.AnropHTM~ 3THX nporpaYM padoTaDT d~c

Tpee H ~aDT donee B~COKYD T04HOCTb.Odmaa ~nHHa 3KCTpaKo~a llpH 3TOM 

COKpaT»naCb Ha 25~ (3II MaiDHHHNX CnOB npOTHB 412 B BOCbMepH4HOY 
HC4HCJieHHH). 

H3M8HeHHe CK0p0CTH pa60TH R TOquOCTR HOBHX nporpaMM no CpaB

H8Hl110 CO CT8pHMH BR.l(HO H3 T86Jm:UH. BepXH.IIJI CTpoKa COOTBeCTByeT CT8p0MY 

BapHaHTy nporpaMMH, HHXHRH - HOBOMY. ToqaoCTb JK838Ha .~ TeX 3Ha

~eHK! aprJMeHTa, npR KOTOpHX norpemHOCTb B aprJMeHTe He CKa3HBaeT-

CR Ha TO~HOCTR BH~CJJeHH.ll cpyH~. 

.HwJte n;aeTC.li OITHCaHHe aJII'OPHTMa Bbl~CJieHHR KaJII;l(Oit cl>YHKIUm C 

YK838HHeM OTJIH~H~ OT CTaporo BapRaHTa. 

I. Boi~cJieHHe U 
p ~ J 

IlyCTb .X.= ~ -;/ , rn;e p - nOpii!(OK, :t ~ f < l - MaHTHCCa • 

Torn;a U = ~ I%..ffj 
Boi~CJieHHe -lj' npoH3BOn;HTCJI B .D;Ba aTana. CrrepBa B~CJIJieTcJI 

Ha~aJlbHOe llpR6JIIDKeHHe 

Vi::::; a. ... t;/~ + CLIIJ- Tao, 

o6ecrre~Banmee OTHOCHTeJihHJD norpeWHOCTb He 6oJiee I0-3 (CM. /I/, 

Ta6JIRU8 !30) • 3aTeM llp0R3BOl(HTCJI YTOqueHHe no cpoPMJJie repoHa 

~M,: 1 (if~+ ;,.J. 
~ IIOJiy~eHHR 12 BepHHX 3HaKOB l(OCTaToquo .D;BYX HTepau:r~A YTO~HeHHR. 

HOBMM anropHTM OTJIH4aerca OT CTaporo K03¢¢»UHeHTaMM HaqaJibHOrO 

lipR6JIIDiteHHR H 6JIOKRPOBKOlt OKpyrJieHHR Ha 3Tarre YTOqueHHR. lloCJie,n;Hee 

~ 
rr03BOJIMo nOJiy~HTb Toqaoe 3Ha~eHHe KOPHJI lVI.li Bcex ..t-= n , n. = I,2, 

... , z20, T.e. ll;Jl.li BCeX KBan;paTOB UeJIHX ~CeJI, TO~HO rrpen;CTSBRMHX 

B MauJHHe. CTapHit aJiropRTM n;aBaJI Toqaoe 3Ha~eHHe KOPHJI JIHlllb n;o 

n.. = !92. 
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2. Bb!'!HCJI e1me $m..x, H ~Of...Jl. 

CHaqa.na apr,YMeHT IIPHBO!UITCJI K 0Tpe3KY [ 0, 't) , IIOCJie lJero npo

R3BO~HTCJI BHlJHCJieHHe no ~PM,Y~e 

5m ~ :t = zP(z~), o ~z~l. 
Kos~eHTH no~HHOMa B3JITH H3 /I/ (Ta6~~ 3343), 

rroJmHoMa panHa 6. 1ITo6u He nOJr~oc:& 3HalJeHMA I SrM..x.)> f 
JieHHe IIMHHOMa IIIJOH3BO.~HTCJI C MOKHIJOBI<Oit OKpyr~eHHJI. 

CTenem. 

, BH'IHC-

B CTapoM BapHaHTe rrporpaMMH BM8CTO XOpomo 3apeKOMe~OBaBmero 

ce6JI IIOJIHHOMHaJILHOrO !IpH6~KEeHHJI liO'!eM,Y-TO HCTIML30B8HO ~po6HO

pal(HOHaJ!LHOe npH6JIIDKeHMe. 3To rrpRBe.rro K 3H8'1HTeJILHOMY cHIDKemm 

CKOIJOCTR pa60TH nporpaMMH H He ~aJIO npeRMYmecTBa B TO'IHOCTH. Bepo

JITHO, aBTOp nporpaMMH He Hame.rr HHoro cnoco6a npe.~OTBpaTHTL no~YlJe-

HHe 3Ha'!eiDI:~ \.5-iM- .x.l) 1 • 

KpoMe TOro, B npouecce IIPRBe~eHHJI apryMeHTa K CT8Hl.I8PTHOM,Y 

OTpesKY B cTapoM BapHaHTe 6HJia ~onymeHa HeocTopo3HoCTL. B pesyJI:&Ta

Te rrpR MaJIHX 3Ha'!eHHJIX apr,YMeHTa Tepa;rHcL ero MJia~e paspg~H, 'ITO 

rrpHBO.!UIJIO H pesKOMY yxy.r~IJeHHJO TO'IHOCTR. ,ll.im .X.-::: ID- n y pesy~:&TaTa 

T8paJIOCL n ~eCJITH'IHHX 3H8HOB. 

Bb!'!HCJI8H.l'le C~Jl. B OOOHX B8pR8HTax nporpaMMH IIIJOH3BOl.(PITCJI 

no ~PMY~e Cos~= $1.n (: -JL). 

'JT llpH 3TOM CHIDKaeTCJI TO'IHOCTL .ItJIII 3H8'!8HH:lt J(. , 6~3KIDC H ~ , 38 . 
C'l8T liOTepH CT8pu!HX pasp.a~OB y apr,YMeHTa. 3TO CHIDKeHHe TO'IHOCTH 

H8H36el01o .1'1 He MOJKeT dHTL YCT~HeHO IIYTeM Herrocpe.l.(CTBeHHOrO BH'lllC

~eHHJI Ccs.x. • 
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3. Bii'!HCJWHHe ~ 
"' 

Apr,YMeHT IIpHBO.~TCJI K 0Tpe3KY r 0. I] C IIOMOmLIO rrpeo6pa30B8HHJI 

---~./..~"' '1i' +~ t ...., ~ = ""i" - .:vu. '1:1 :z ' lx-1 ;d. 

~ee RC!IOJffi3yeTCJI l.(p06HO-pauHOHaJ!LHOe IIpH~eHlle 
P(..oc•J 

cvui9-" ~ Jl ~ (.x!J • 

Ko~eHTbl IIOJIHHOMOB B3JITbl H3 /I/ (T8MHU8 5096), CTerreHH OdORX 

IIO~.l'IHOMOB PaBHH 4. 

B rrpeXHeM BapnaHTe nporpaMMH apr,YMeHT TIJliBO!.IWICJI K oTpesKY Ma

~oa nJIHHH, TIOCJie '!ero HCIIOJIL30BaJIOCL IIO~OMHaJILHOe !IpHd~RJKeHHe. 

He~eKTHBHOCTL IIOJIHHOMHaJILHoro rrpH6~eHHJI 3l.ICCL o6yCJioBJieHa 

TeM, 'ITO B llp0U8CCC npMB8~CHPifl apr,YMeHTa R CTaH~apTHOMY 0Tp83J\Y 

IlpO.l'ICXO~.l'IT OJK.l'll.(8llil:e Bb!IIO~HeHHJI ROM8H~ B apH~CTHl.JCCROM YCTpO:ltCTBe 

B3CM-6 (H3-3a HaJ!H'llifl KOM8Hl.lbl YCJIOBHOit rrepe~a'!H yrrpaBJI8HHii). ).LaJKe 

6o;ree 3~KTHBHbl~ a.JiropHTM (eM. / 2/, CTp. !50),HCTIML3y~:lt Ha OT

pe3lte [ 0, 2 -.J3] liMHHOMHaJ!LHOe !IpH6~eHHe 6-ft CTeiieHH (/I/, Ta6-

JI.IiU8 4943), oKasa.nc.a xyJJte npe,n;raraeMoro. 

4. Bii'IHCJieHHe cvu,S.u-wL 

Apr,YMeHT rrpHBO!.IHTCJI K oTpesey [o,I/2] c rroMom:&JO rrpeo6pasonaHHJI 

WU~=~- 21Xfi-C.S-i-nV'i.>l- I t~.x..~ 1. 
~ee HCIIOJIL3Y8TCJI l.(podHO-pauHOHaJlLHOe lipHdJIIDKeHHe 

Pc.t•J 
(J/U~Jt ~ $ Q(J1.•) • 

CTeneHH IIO~RHOMOB paBHH 3 H 4 (CM./I/, T86JIH~ 4696). 

B CTapoM BapHaHTe nporpaMMb! Bbl'!HCJieHHa npoH3BO!UIJIOCL ITO ~p-
____ r· J. .)L " .Ji 
~.ofM,.,( = ()YU. j;CJ ~ ' 0 ~ V\o ~ t I 

" "V 1-.)(.. r:--: r-
('1. , '1i ____ J_ -v1-><• vl <x,::.i 

(J/U~ :: "i' - W'(,Q(;~ ~ ' -;; ..... ) 

MYJiaM 
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'ITO IIp.HBeJIO K 3H8'1HTeJILHOMY cmmemm CROpoCTH C'le'l'8. 

5. Bli'IHCJieH.He ln.)(, 
llycn ..\'/ = 2 P , p - IIOpH.JtOR, j; $ 'J < f - MaBTHcca. Tor.Ita 

tn-.){, = P~!t -t- tK-~. ~ Bl:i'IHCJieHJIJl t.-,.'1 lrtCIIOJILsyeTCJI 6HcTpo-

cxo~eeCJI nOJIBHoM.HaJILHOe npH6.1.omeBJrte 

/}__ .t...£ p ( ~) ll- ~ """'/.( = - - + z z ' i! = --r-d ~ U+-q u; 

CTeneHL IIOJI.HHOM8 p8BH8 5 (/I/, ;a6Jnma 2664). ,It1m UOJIY'IeHWI TO'IHOro 
. bl.l-

paBeHCTB8 fn ~= 0 ROHCT8HT8 ~ fMeHLilleHa H8 e.I(IIHIUtf MIIS,I(Illero 

p83pli.l(8 11 Bl:i'IHCJieH.He IIOJIHHOM8 UpoK3BO.ItKTCJI C 6JroRKpoBROI ORpyrJieHJIJl. 

B CTapol nporpaMMe HCIIOJIL30B8H TOT ae aJiropiiiTM, HO npil ,u;pyrn 

xoaifrllntllleHTSX IIOJI.HHOM8. To'llloro paBeHCTB8 en 1 = 0 He o6ecne'DI-

BSJIOCL. 

flo CpaBHeHKD C 'ISCTO .HCIIOJILSyeMHMH SJirOplrlTMaM.H, Tpe6~ 

pa36HeHRR 0Tpe3Ka [I/2, I1 HS tr8CT.H (eM. /a/, CTp. 25 Iii /4/,C'l'p.27), 

IIpi!MeHeHHiil 3.1(eCL aJiropHTM ,u;ae'l' Bl:iilrpiilll B CROpoC'l'il Iii 'l'pe6yeT MeHLllle

ro 'IHCJI8 KOMaH.I( Iii KOHCTaHT. To 06CTOHTeJILCTBO, 'ITO B OKpeCTHOCTil 

,)(, = I TO'IHOCTL pesxo Il8,JI;aeT, He HBJIHe'l'CJI He.u;ocTaTKOM aJiropHTMa, 

T8K KaK B6JIH3K X. = I .f.n.x.. q~JG-i Iii ,JtOCT:OeBJrte Bl:iCOKO:It TO'IHOCTJI 

BCe paBHO HeB03MOEHO i13-38 YBeJI.H'IeHHH OTHOC.HtenLHOR norpemHOCTH 

Ben.Hil.HHH .X~- 1. 
Jl, 

6. Bli'IHCJieBJrte e 
C IIOMO~D npeo6pa30B8HHH 

J/, ..:&.. Cli.J r, -H:.l).t. e = :;, "'"' ~ 2 . ~,.2-

8 

~ 

i!. t 
38.1(8'18 cBoztHTM K BH'IHCJieHHm .2 , 0 ~ z < ~ • ,nJm BH'IHCJieHllif 

2 
2 HCITOJILSYeTCH ITOJIHHOMHaJILHOe llpH6JIHXeHHe 7-ii CTerreHH 

f),z-::::. p(z) 
(eM. /I/, T86~ua 1024). 

B CT8poM B8pH8HTe rrporpaMMI:l 38,1(8'18 CBO!(WI8Cb I< Bhi'IHCJ!eHHIO e Z , 
.e...~ e-~ 

ro:e - ~ ~ Z ~ y , c HCITOJI:E.SOBaH.HeM rroJIHHOMHaJibHoro rrpH6-

JimteHHH 9-ii CTerreH.H. 

0TMeTHM, 'ITO SzteCb He Tpe6yeTCH (KaK B CJiy'lae~~ ) OCTO-

pol!HOCTH B rrpon;ecce rrpHBezteHHH apryMeHT8 K CT8Hzt8pTHOMY 0Tpe3ey, 
Jl 

T8K K8K IIpH MaJiliX X £ ~ 1 -t" .J? H MJI80:l!IHe pa3PflO:hl 8prYMeH-

T8 BCe p8BHO 6yn;yT ITOTepHHH. 

0TMeTHM T8IOKe, 'ITO OTHOCHTeJlbHrui norpeWHOCTb Bhl'IHCJieHHH e-" 
rrporrOpn;HOH8JlbH8 MOn:YJIKJ 8prYMeHT8. J).Jm (X.[~ 40 OH8 MOJKeT O:OCTHr8TL 

5·10-II H3-38 norpeWHOCTH 8prYMeHT8. 

7. BH'IHCJieH.He [.)(,) 

AIIropHTM BWIHCJieHHH l"' 1 ..nocTaTotrHO rrpocT. CH8traJI8 ycT8H8BJIH

B8eTcH p~J 6Jioi<HpoBKH HOpMaJIH3an;HH H OKpyrJieHHH, ITOCJie trero rrpoH3-

BO.n:HTM CJio&eH.He .x. c "n;eJIHM" HYJieM, 38TeM YCT8H8BJIHB8eTM PellHM 

C 6JIOI<HpDBKOii TOJ!bKO OKpyrJieHHH H ITPOH3BOI(HTCH HOpM8Jill3an;HH pe3yJib

T8T8. 0TMeTHM, 'ITO H3-38 MaJIOCTH BpeMeHH C'leTa an:eCb H8'l:HH8JOT CKa-

3hiB8TbM HSI<JI80:HI:le pacxon:H. 

3ai<JimtreHHe 

KaK BHO:HO H3 CK838HHoro, nporpaMMhl BH'IHCJieHHH i:IJieMeHTSPHliX 

WYHKIJ;Hii He BCer.n:a cocTaBJIHKJTcH n:ocTaTotrHo orrTHMaJI:E.HHMH. TipH'IHHOi.t 

STOMY HBJIHeTM, HS HanJ B3rAAn:, OTCYTCTBHe B OTe'IeCTBeHHOH ~TepaTy-
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pe XOj)OIIIIU Ta6.1IJ!m fiOJIJIBOMli8JILHWC H ,lij)06&o-parn!OH&llLHWC np116JumeHHJt, 

no.~o6HWC Ta6JnmaM /I/. O~ol H3 l'IJlH"'HH HBJllleTca: Ta:ae OTCYTCTBJie e.~
HHX Tpe60B8HHI R aJiropHTM8M Bll'DICJieHHH STHX qlymal;al. 

BBHzy c:Kasaaaoro HaM npe.ztCTaBJIJieTCH aeo6xo.ItJIMOI paspa6oT:Ka Tec

TOBiiX nporpaMM .llJI.H npoBepu Ra'lecTB8 aJiropHTMOB, peaJIH3YJIIIHX BY'IHc

Jie8He aJieMeHT8pHWC q,y&:Klull. 3TH nporpaMMH .~OJI&Hii 61:lTL COCTaBJieHI:l 

Ha O.~HOM H3 o6~qenPHHHTI:lX H31:lROB nporpaMMHpoBaHHH Bl:lCOROI'O ypoBHH 

(HanpHMep, Ha WOPTPAHe) C TeM, 'IT061:l HX MODO 6l:lJIO HCDOJIL30B8TL Ha 

pa3JIH'IHHX 3BM. 

ABTop 6.naro.~apHT JI.r.KaMHHc:Koro, H.H.CHmma H A.B.I'yceBa sa 

noMO!qL B nOJie3HI:le ROHCYJILT8UHJI. 
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