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BBEJlEHHE . 

. B p860!8 /!/ ODK08H8 OBOT6U8 uporpauu·o6pa60!KH ~~Jl~UO»OI 
BH~OpU8nBH c IK~KO»O~opo~ xauep OHHH H8 3BU ESCM-6. O~on 18 

OCHO:SHHX nporpauu 8!01 CB0!811H a:snae!OJI KBH6U8!MIJ6CK8H nporpB.VUB 

GRIND /2,3/. OHa npe~aaHaiJeHa ~a :sw~eneaaa Haz6onee »epoar-: 

BHX rHJIO!BB 0 C06H!HH- (DO HB~OO!BilDtBI UBCCB H KpHTepHil .JL ) H 

HBXO~BRHH y!OIJHBHHHX BHBIJBHIA napaueipo» IJ8CTIU ~H 3THX rHilOTB3. 

no~ napauerpauH (nepeueHHHUI) IJ8C!HU llOHMUBil!Cfl »enMIJMHH: I/P, r~e 

P - JIUI1)'1t:&C IJBCTHn&, ). - rJJy6HHHHI yron, tf- 83HUYT8JJ:&Hblft 

yron. 

B HBCTOa~~tee »PBUH HB 3BU E3CU-6 paOoTaDT~»a »BPHBHTB KKHe

U8TBIJ8CKOI nporpaUJm, ICIJOJI:&Byll .. X » KBIJ8CTB6 BCXO~BHX ~BHHHX pe

SyJI:&T8!H reouerpaqeoKBX nporpauu, yiJHTHBBil~X_Ba»HOHuocr~ napauer

po:s IJ8CTBU OT HX UBCOH /4,5/. 

I) BapH8HT 1 KOTOpHI llpll o6pa6DTKB rBilOT83 C 11• H o (Hesa-
c-, 

perHCTpHpOB8HHHU), p8CCU8!pHE8BT ~OilOJIHHTBRLHOB ypS:SHBHHB C»H3H 

~a pacna~a ~·-A·K • 

2) BapHaHT, npeA&aBHaiJeHHHI ~na o6pa6orKH co6wTun, co~epza-

DtHX He 6onee qerupex ~ -K:BBHTOB • 

06a :sapHBH!B uoryr npHueHat~ca ~H o6pa6orxH coowru~. nony-
- . i1 '" . ' 

tiaeuux xax :s :so~opo~ nysHpno:swx xauepax, TaK u :s nponaHOBHX, 
I . . 

3KCilOHMpO:S8HHHX B DYIJK8X 38paXBHHHX IJBCTHU. 0TUBTHY 1 IJTO HCI10JIL-

30B8HB6 BTOporo BBpHBHTB ~H 11P0118HOBHX KBUep npe~llOIJTHTBJI~Hee 
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,. 
13-38 B03MOXHOC!H o6p860!KH C06H!Ha C ¥. 

~CXOAHH6 l8HHH6 A!H nporpaMMH 

~OXOlH!iMH ;ztBHH!iMH 11IH . GRIND 

I) MaraHraue nearu, aa xoropux H8XOIHTCH peayHLT8TH o6p86or

KH co6uraA no reoueTpHqecKHu nporp8uuau. 

2) YnpaBnH~lHe xapTu (YllK), H8 KOTopux aa;n;amrca aouep axcne

pHueaTa, ;n;ara oqeT8, HH~opua~HH o BXOIHHX 1 BHXO;n;Hux neHT8X, qacno 

co6urH~, xoropae ;n;on&HY 6uT:& o6cqHT8HH no uporp8uue H r.;n;. llpa o6-

pa6orxe codaTHa, uonyqeHaux B nponaaoBux Kauepax, cpe;n;H YllK ;n;onZH8 

6HT:& K8PTB V£RSI0 wuww NAME 1 r;n;e NAME - H83B8HI6 

nporpauMH reoueTpaqecxol pexoacTpyK~HH. 

3) OnOKH iH~pUB~HH HB nep~OKBP!BX 1 B KO!OpHX 381BID!CH XBPBK

!6PIOTHKH 8KOnepHU6H!a. 

llepeqHCnHU OCHOBHYe 6nOKH HH~PM8~HH! 

a) BEAM, OUHCHB8Dlll X8P8KT6PHCTHKH nyqKOBOl qacTH~! 38PH11 

uacoy, Hunyn:&c c omH6xoH H ;n;Ba yrna, onpe;n;enam.-e aanpaBneHHe nyqxa 

C OWH6K8UH. 

6) CONS 1 CO;zt~p&8ll~ KOHCT8HTH 1 38BHCHlH6 OT KOHKP6TBOH 

nyaup:&KOBOR K8Uepu u·npoBo;n;Huoro axcnepauear8: uaxcuuan:&uy~ ;n;nuuy 

. Tp6KOB B Ka~epe, KOHCTBHTY UHOrOKpSTHOrO PBCC8HBHR 1 U8KCHU8n:&HN6 

;n;onycTHMN6 DWH6KH B yrn8X !nH aaperHC!pHpOB8BHYX B6HTpan:&HNX q8CTH~ 

1 UHHHU8n»HY6 OWH6KB K00p;n;HB8T TOqeK B npOC!-

paHCTB6 £i X , A Y , LJ.l H Tole 

B) CONV 1 CO;ztepaa~R KOHC!8HTH 1 He06XOIHMH6 !nH KOHTpOnH 

"' CXO!HMOCTH HTep8~HOHHOrO npo~ecca npH onpe;n;eneHHH UHHHMYIIB jC • 
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r) LA 13£ L 1 B KO!OPOII 88lt88'fCH HHcpOpUSitHH 0 !ODOJIOrHH 

C06HTHR npH UOKO~ K8!0K H8'18JIDHHX H KOH8'1HHX !0'18K TPBKOBo 

:zt) E1IOK rHDO'f83 1 B KO!OpOII 88lt810TCR rHD0!88H ;ltnR K8QOrO ll88-

HUO:zteMCTBIR o6pa6a'fHBaeuoro 8KcnepHueHTa. BaaHIIO~eRcrBHe xapaKrepH

ayerca THUOBHK 'IHCJIOUo THDOll08 'IHCJIO -·UOJIOKH!8JI~B8R DRTH8H89H8R 

B8JIH'IHH8 1 OUHCHB8m~8R !ODOJIOrHm B881K0lt8RCTBHR1 BH'IHCJIR8TCH UO 

cpopuyne !TYPE "'50000•t r10000·NV++ 10()')·1\fi• +100:NV-+ 10·N'r + 1·Nv• ~SOO· t', 

r:zte +.. _ {I, ;~tna pacnanoB · 
0, JtJ!R CHJIDHHX B88HII0lt8RCTBHR 

NVt- 'IHOJIO UOJIOD'1'8JibHliX p8CD8ll0B 1 Nr.t- U01IO DOJIOJ:H!8JIDHLIX 
') ' ' 

B!OPH'IHHX '180'1'11It, NV-- 'IHOJIO O!PHit8'1'8JIDHHX paon8ltOB 1 NT- -
\ 

'llHCJIO O'l'pRzt8'1'8JIDHLIX li!OPH'IHHX '180'1'Bit 1 NV"- 'IIIICJIO HeiirpaJI:&HWC pao-

nanoB, 

, ( 0, ;~tnH O,JtHOBepiiiHHHHX «l>HTo:a, 
t = 1 ! 1 ltnR IIHOrOBepmHHHHX cpH!OB. 

e) RAN&E conep~:aJUR '1'a6uey 

( 

npo6er-Hunyn:oc. ' 

a) FIHD , OO;ztepll8~Hl CP8llH88 3H8'18HH8 118rHH!HOrO DOJIR 

B Kauepe a ero omJ6Ky. 

. llOCT8HOBK8 88ll8'1B B U8T0ll pemeHHJI 

tiaTeii8TH'Il80KH~88ll8'18 H;zieH!H«f>HKSitHH cpopuyupye!OR CJI8:ztYilDUtll· 

06p880II: !pe6yeTOR H8l'fH 8H8'18HHH BtHn'OP9B C H C 4'- 1 KO!OpHe UHHHUH-

8Hpyl>! cpyHKitHil 

(I) 
( 
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H y~OBH6TBOPRD! ypaBH6HHRY CBRSH 
(2) 

J71 (m+c,m*+c*)"O, 

r~e m. - axcnepHYeuax:LHHe saaqeHHH JVIH xopomo .auepeHH!iX 

nepeYeHHHX; m 11 - aRcnepH116HTBH:DHY6 auaqeHIIH JVIH nnoxo HJIII coBCBII · 

He H3:MepeHHI:DC nepe:MeHHI:iX C H C,. - BeKTOp!i nonpaBOB lVIH m II n-f 

coonetcneHHO, sait~eHHHe B npouecce atepaUHI; 6 • G*" - uaorpH~ 
B6COB lVlfl xopomo H nJIOXO HSYepeHHHX nepe116HHHX COO!B6TCTB6HHO; 

f - saROHH coxpa~eHHR HIIDYliliCB H aaepraH. 
~R pemeHBH sa~aqB (I), (2) npH116HR6TOR 116TO~ aeonpe~eJieBHHX .I 

JIHO:KH'l6ll6it JlarpaB:Kat 'fo6o COCT8BliH6TCll llJYBKill4fl 
(3) 

j"=-c 7 <;C +C:r-.,.6* cf-+-Zotl, 

~H KO!OpOI z~e:M a6COJIDTBHI 8KC!P611YII• Upe~nonaraell, q!O B OKp6CT

BOCTB Hyli6BOrO npH6liH:K6BHH napaueorpOB q,yaKUBH f JIHH6IHHo B 

xaqecorBe ayneBoro npH6JIH:KeBHH 6epy!CH saaqeaHH ,napaueorpoB qacorau, 

BHqzcneaase B reoueorpaqecKHX nporpauuax /
4

•
5
/. Pacxna~Baeuf B pa~ 

TeiJiopa B oxpecTBOCTB -o.roqKH ( c ,, _q ~ ) 1 r~e c • cjf- . 

uyxeBH6 npH6JIH:KeHIUl ~ft c 11 c :r- cooneorcneaHo,• ooxpaaaeu 

'!Oll:DKO JIHB61HH6 qJI6BH O!BOCH'f6XDH0 nonpaBOKo fiOJiyqaell 

f?. c c 1 c *) -= 1>. (c, c N- > * B;.t < c;.- c;.) t BA,; cc K- c ~ ) . 
3~ecll B II B~IIB'fPH~ npOHSEO~HX 0! ypaBH6HHI OBH3H lVIH xopomo B 

nJIOXO HSJiepeHHHX nepeYeHHHX 

B-=(lli) .XL ~Ci. 

~ft H8XO:&~eHHft auaqeHHI C 
1 

C *" II o<. COC'.r8BJlll611 CKC'.r611Y JIIH61-

HHX ypaBH6HHI 
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L (of· ) f 
2 '()<X,I = ..1 =0 

, l,j=1, ... ,nt! 

A= 1, ... , n"' 

(4) 

(5) 

(6) 

BeKTop nonpaBOK C, KaK ~YBK~Hn ~ , onpe~e~aew .Ha ypaBueuaa 

(4) I DO~CTaBJIH611 B (6}, O!Ky~a n~yqaeu o<. , KaK ~YH~HJ) C ol"• . . 

'fio~CTaBOBKa at B (5} npHBO~! K ypaBHeHHHM, .HS KOropux'onpe-
~6JlH6K C *' , a aatreK,. 1cn~:r:.ays aua&~eBHH c" , onpe;n;e~seu oe a c. 
fiOCJie onpe:zte~eBHH nonpaBOK BH'IIHCJIHJ)!CJI HOBH6 SHaqeHHH napauerpOB H 

ODHC8HH8H npoue~pa DOBrOpHeTCH ~0 rex nop, DOK8 ~e 6y~y! C aa~aH

HOit creneB:&J) roquocn y;n;oBJienopeay ypaBBeHMH cBsaa, B caMH nonpaB

KH Be craRy! ~OC!8!0'11HO 118JIHMH. ECJIH B re'lleHHe H6CKOJI:DKHX HT6P8UHD 

3Ha'II6HHH ypaBB6HBit'CBH3H, BY'IIHC~eHHYe no n~yqeHHYK Dapauerpau, 

He y6HB8DT H~H n~yqeHH Orpz~areJI:DHH6 3B8'116HHH XO!H 6Y O:ztHOrO H3 

Huny~:r:.coB, ro npHueuaercs npoue~pa ;n:po6~eHBH mara,, t.e. 

£ = ( xHot. .,. Xcrop) /z , r~e xtoe - auaqeuHe napauerpoB aa 
:n:auuoA Hrepauza, ~~ap- aaaqeuHe napauerpo:B ua npex~y~He zrepa-

'" ItHH. ~ aarelf UOB'lOpaerCH B!epaUHH npH HatiaJibHlJX 3HatieH!11lX 

~ • Dpone~pa ~po6JJ:euas mara uozer npaueaancs aecxim~xo paa 
' . 

~H O:ztHOit HTepattHH, B 'IIHC~O :ztp06~eHHit mara He AOJIJIHO npeBYmar:& 

aa~auuoa BenH'IIHHH. napannen:&Ho c arzu npoHcxo;n;Hr aaxonieu&e cyu

uapuoro 'IIHcna ~po6neaBl mara ~H ~auaoa rHnoreau, H ecnH aro 'IIHcno 

npeaymaer aa;n;auuyl) B 6noxe CONV BeJIH'IIHHy, nporpauMa 6paKYeT ;n;aa- J 
uyn rHnoTeay. I'Hnoreaa r.aue or6pacuBaercs, ecu a) 'IIHcno c;n;enaaaux 

HrepauHA npeBumaer aa~auuoe; 6) nonyqaeTCH orpunaren:&uoe aaaqeaae 

B6JIH'II2HY j~ ; B) B C06HTHH OKaaanoc:& CJIHmKOII IIHOrO H6H3116P6HHYX 
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, 
nepeueuHHX; r) »epostsoct~ nanyqesuoro aaaqeBBH .~~ 6anDme 

~OnyO!HUOrO MHHBM8XDHOrO 3H8118HBR H !.~. 

OtueorHY1 11!0 uatpHJ.ta oma6ox ( G *" ) -
1 co~eput omei:so ~H 

DJIOXO H3U8P8HHHX B COBC8U H8 HsuepeHHHX nepeueHHHXPPH118M KO~H

UB8B!H1 C00!~8!0!BY~~e OOB06M H8 HSUepeHHUM nepeueHRYU nanaraD!CS 

. paBBHIIB BYJID. ()qeBKJtH01 11!0 M8!PHJ.t8 ( G* f 1
mrpOQ8HH811, D08!01Q 

npH H8~0Z~8HHH UHHHMY118 ~~ 088 B8 06pa~e!CIIo 

,~ 

PasneJieHBe.nepeuesuux ua xopomo aayepeuuge, 
nnoxo asuepeHHHe H coBceu •e HSMepeusue 

P83~6Jl8HH8 nepeii8BHHX BH8B8HO BH11HCnB!8JliBHUB !py~OC!HMB 1 

!.K. DPH 0116RD 60nDIIHX OWB6K8X H8KO!OPH8 U8'fPBUH C!BHOBB!OS BHPOZ-. ' . ·: . ' - . 

~eHHHMB HS-38 DJIOXOI !011HOC!I onpe~eJI~BBR HX KO~HUI8H!OB B orpaHI-
. ' ' ( 

· qeHHOI !011HOC!B ByqHOJIH!eJIDHHX U8111B~ 
I) DepeueaBHe ~B aeH!p&JiiHHX aeaaperzc!plpOB&BBHX 11BO!BU 

C1111!8D!OB COB08~ He BSMepeHHWm, 11 BX 3H8118BIIB . onpe;~teJifJIO!CH 13 

ypa:BB8Bd OBSSH. 
2) ~R ueHTP8JIDBHX saper•c!papa!a~·qac!IIJ.t asaqesaa.yrJio:s 

. ~ . . . . 

BH111CJIHD!OR KBK B8DP8BJ18HB6 npRUOI 1 C08;jlHBBD.81 !011KJ pOQ6HHR I . . ~ ' . - ·. ' . . . . ' . . . 

!011KY paona~a V0
• DpB 3!0Y uory'f B03BBKBY!D CX8AYD~8 cnyqaa: 

. a) Ecu' AA <_ il )..,.,Q.J(/2 ' /J tf < /J If h1a.K /z ' !0 ). B tf 

011H!BD!OR xopomo HauepeHBHMH. 

6) EcnH .1Amax /z<.aA<.aArnax ,11lfi11Qr/z<!Jif<!lfmu,'t.O ). . I If 

0111!8D!OR DJlOXO H3U8p8HHHNB. 

») ECJIH A 'f > /J f max 1 !0 ). B tf 0111'1!81l'fOR COBC811 

t !0 !OIDKO A He H3UepeHHHIIH. EcJllrt ze ..1 A > .1..\ MC1X 

H813U8p8BHOI nepe118HHOH. 
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3) ~na 'aapazeHHHX qac~HU nporpauuu reoue~puqecKoM peKonc~pyK

UHH :supa6aru:samr npHsHaK, KoropuH xapaKrepesye~ ~oo~o:sepHOCTD naM

~eBHHX aHaqeHHH nepeueHHHX ~a rpeKa. Ecne a~oT npeanaK orneqeu 

or.Hyna, ro :see nepeueHHue cquramrca nnoxo uauepeHHUUH, a aapa~ qac-. 

!HUH Heonpe~eneHHuu. EcnH npuaHaK pa:seH 0, TO :see nepeueHaue cqu

raDrca xopomo HauepeHHUUH. 

llpH npa:sHnDHOU onpe~eneHHH ome6oK napauerpo:s cpe~aee auaqeaHe 

~ 2 aa:secHT or q&cna creneHeH c:so6o~, Ko~opoe onpe~enaerca KaK 

pasuoc~D uez~ qHcnou ypa:sHeHHM c:saam H qHcnou ueeauepeHHNX napa-

uerpo:s. TaK KaK teopernecKoe pacnpe~eneHHe _xL ~a KOHKperuoro 

qecna oreneHel CB060~ H3B6CTH0 1 UOEHO onpe~enHTD BepOaTHOCTD 
~ . 

j( • 9!8 BepOaTHOCTD 

YpaBH6HIIa OBa3H 

3aKOHii coxpaaeun nunynDca H aueprHH, BHPaJteHHiie qepea p ,A, If, 

HM611! :SH:zt: 

\ 11 • 

[ qc.os,l.,cos lf, ""o ,., 
n 

L. A cos ).J.t.n lfi "'o 
(::1 L 

, 
2: (t) VPt~mt' =o 
i=l 
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B 8TH yp8BH8RIR II8P8UeTPH :acex 118CTHQ (a8perHCTPKPOB8HHHX a 

B838periiCTpipOB8HBHX) BXO;Itftf PBBHOIIP8BHiill o6p830M. T8KOI cnoooCS 
I 

Dp8;1tCf8BJI8BHH yp8BH8HHI CBH3B 06nerq8ef H81IBC8HB6 IIO;ItllpOrp8UM, 

BH11KOJIH!l1U!X 8H8116HIH yp8BH6HBlt OBH31 H HX DpOKSBO;ItHHX IIO BOOM II8_:· 

paueTpau. 

fipH o6pa60!Ke 006HTHI 1180!0 B03HRK88f OKfY8QKft, KOr;Jta reOMef

pi1180KH8 Dp00p8MUH He 0Dpe;lt8Jift!lf 3H8118HIH H8KO!OPHX D8P8118!POB ;Jta

ze ~H 38.perBO'fpBpOB8HHHX 1180!l'BQ, H8Dp11118p, BMDyn:&OH H8l!p8n:&HHX . 

p8CD8;1t8!l .. XCH 1180TBQ, ~~ ---1180fHQ B !l'e1t• ll08f0Yy KBH8U8fi116C-. . . 

K8ft uporp8MU8 OO;JtepZB! OII8QB8B»Hy!l DO;!tllpOrp8UMy, KO!Op8ft D08BOBH-

8! onpe;Jt&BHT» H811&n»HH8 8H8118Hift H8B8B8C!HHX napaMe'fpOB, BCIIOJI»SYH 
' . . . . 

88KOHH C0Xp8H8BBB B COOfBOfCfBYD~ BepmB~ax. 

" Kpoue fOro, B 88BBCBMOOfB Of npOBepseMOI rBIIOf63H MOZ8f B03-

HBKHYU.H806XO;ItBIIOCU P8COMOfp8HBB ;ltOIIOJIHif8n:&BHX YP8BH8BBI 0Bft3B. 

Ha .K8118PHHX OBBMK8X, IIOJIY'IIBHHHX B ny3Hp~KOBHX K8118P8X 0 fft

Z6JIHM.B8DOJI~8HB811t BOfp6118Df0ft OOdHfBJI 0 o<Sp830B8HB811 H60KOJIDKBX 

r -1018HfOB. llpB B;lt6H!l'BIJ>BK8QKB :aepmHH . y-KB8Hf0B Y'IB!HB8D'f0Jl 

OII6QBIJ>B1180KH8 00068HHOO!B 8f~ 1180fBQ .· B OfKJIOB8BIR B.JIBK'rPOBHHX 

II DOSB!pOHBHX fp8KOB Of nepBOB8118JI~BOro H81IP8BJI8HBJI o6p830B8BmKX 

u ~ -KB&HfOB /7 I. noolie &foro . BBPIIHHH. paona;ltB . '( -KBBH'fOB . 

o6paCS8fHB8D'fCR K8K 

Kax npa:aano, peraoTp~pyeiiHB B nysHpLKOBHX KSMepax '1-naHfH 

06J!88YDf0ft B peayJIII!8!8 p&OII8;1t0B X 0-II830BOB. TO'IK8 P8CII8;lt8 li ":.-

11830B8 IIP8KfB'l8CKI COBII8~88f 0 fO'IIKOI ee po~eHIR (Bp&MR ZB3BB 

.r -11eaoa8 · "' IO-I7 oex). l(ononHifenaoe . ypa:aH~Hie c:aasa :a atoll 

CliY1188 BYP8Z86! 38KOH C0xp8H6HBH 8Bepral ~Jl peeKQ!B J•---j/ 

B Bll88f BJI]t 

IO 



r;Jte P. p0 - BeK!oJlli uuyncoB 
U1 ' .t. 

· BX IIO;JtyJIIrl. 

EcJIB :B coCS~!IB _BII88!0ft CSOJII>II8 11.:BJX r -K:B8H!OB, ·!o npoBe

- PHil! Oft Bee B03110KBH8 . KOIICSBB8QIB . Ki r J ' i < l > i ! i IIPB 'lOX 

ae asaqesasx 118CC ~H ;JtpyrBX '180'lHQ coCSa!Ks. Ho11ep8 !SKBX l'BIIO'lez 

H8'1HH81l!Oft 0 300 K O!JIK'181l!CR ;Jtpyl' 0! ;Jtpyra 88 .IOO. 

0CSp8CSO!K8 O'.rl8Jil>HOrD COCSH!BR 

PaCSot.ra KHB8118TII'I8CKOI uporpaiiiiH 5 R IN lJ 

BBO;Jta YnK 1 dnoKOB aswopllaQBB~ Sat.rell uporpaUM8 cqa!aBae! c llarHB!-

aotlt. Jl8H!Y peayJII>T8!H l'80118!PB'I8CKOI peKOBC!PYKltHII, O!BOCH!qB8CH K \ . 

O;JtHOyY CO~Y!Hilo . 

fiOCJl8 8!01'0 ~YIIOJIBHil!Cft BH'IHCJI8HBR,H8 38:BBCH~8 0! .118CCH qac-

'l'BQ1 tane KaK paa;itelleBBe uepelleBHHX no !1111811, oCSpaCSoua JIY'IKOBHX . < 

t.rpeKOB B !.;Jt. ~ft JC!8BOBJI8BBH !OIIOJIOl'BH CoCSH!Bft BCCJie;Jtyll!CR 118!-
. . . 

KR !0'18K !p8KO:B H ODP818JIH8!CR DOPB.:AOK OCSpaCSO'lKII B8PIIIH. ~ft K8QOtlt 

:sepmaBH coc!aBnaet.rcs coeQBan»RHI.IIaccaB as~pllaQBa (BKPr), B Ko!o

paa, B '18C'l'HOC'lH, 88BOCK!CH HOJiep, onpe;JteJIHDillll O'lepe;ABOCU BYIIOJI-. . I . 

·aeHBR WJ!& :s a!ol BepiiBse •. Jlporpaoa B8'1HBaet.r oCSpaCSouy :BepiiHBI:I 

1 · c aaHCSOII>IIBM !&Kill so11epo11 no BCell r1not.reaa11, coo!Be!C!BJil.all 

1 "8BBOIIJ !IJIY B881110;JteiO!:Bd1 I IIOC!8D8BBO II8p8XOAB! K.l'li8BBOI 

BeP••se~ •cnonays ·B sel peayn!a!w upe~ ((ll!o:s ~· cnaYBa

m.-:z: !peioB. Ua!eMa!KtJecKaa npodxeM~ np••eses•a ypaJBes•l c:s~a• x 

O;JtHOA B8PIIIB8 p&CCII8!PBB88!CB, !SIBil oCSp830II, DOJIBOC!l>D B30JIIPOB8B-

II 



rJiaBHYil BepmHHY, GR. [ N n BHDOJIHH6! MHOrOBepmHHHHI ~HT, KO!OpH! 

38KJIII~Be~CH B CJI6~11~6Mo nna y~OBI6!BOpH!6JI~HHX riD0!63 B rJIBBHOtl 

BepmHHe c~pOHTOH neno~Ka 13 B!OpH~HHX ~aaHMO~eiO!BHA, B KOTOPHX 

T8KI6 6NJI y~OBJI6TBOpHT6JI~HNI ~HT. TaK KBK B Ka~ol BepmHHe pacoMST

pHB86TOH ~e!Npe ypaBH6HHH CBHBH, TO B B!OM CJiy~ae ~HOJIO ypeBHeHHl 
- \' 

.CBH3H paBHO ~HCJIY BepmHH, yMHOZeHHOyY HB 4. qiCJIO napaMeTpOB, KO

!OpNe paccuaTpHBallTCH B nponeoce MHHBMHaanma, peaKo BoapacTaeT, 

TeKo CBH3HB81l~He !peKH y~H!HBSII!CH ~Ba~. Do~~epKHeM, ~TO pesyn~
!STH 01UIOBepmHHHHX ~'lOB DpH MHOrOBepmHHHOM ~Hfe·He HCDOJI:Daymoa. 

il!O DPHBO~HT K yBeJIH~eHHil ~HCJIB HTepanul, He06XO~HMHX AJIH ~OCTI4-

E6HHH 38~8HHNX !O~HOCTel DpH y~OBJI6!BOp6HiH ypaBHeHHA CBH3H, a, 

CJI6~0BBT6JI:DHO, K.~ODOJIHHTeJI:DHYM 38Tp8!8M uamHHBOrO BP6M6BR. 

DpaK~HKa aKonnyaTanzH nporpau& ~RIJVn B UEPHe,OHRH 

DOK83HB86T~ ~~0 ~H DpOC!HX C06HTHA H6T H606XO~HMOCTI4 HCDOJI:D30B8T:D 

UHOrOBepmHHHHA ~HT. 01U18KO npH zay~eHHH L± - paona~OB 
( 2 +_ p t.li o , I .. .,. n. 

1 
1:-- Ji.- + n_ ) , KOr~a !pea ~ :t. 

HBIHIITCH HBCTOJI~KO KOPO~KHUB, ~TO ~H HHX H6B03MOZHO onpe~eJIHTL 

HMDYJI~CH DO KPHBHSHe (B 8~0Y ony~ae OHH C~HT811TCH H6143UepeHHHYH), 

~JIH onpe~eJieHHH H6H3B60THHX napaMeTpOB ~aHHOrO BBSHYO~eAoTBHH He-

06XO~HMO HCDOJI:DBOBST~ BCe ypaBH6HHH QBH3H. Onpe~eJIH!:D YHHByYK J~ 
AJIR TaKoro BBaHuo~ettcTBHH oKaaHBaeToH aeBosuoZHo~ B aTOM cny~ae 

YHOrOBepmHHHHA ~14T HBJIHe~CH e~HHCTB6HHO npi46YJI6MHYo fiOHCHHM BC6 

B'lO HB Dpi4Uepe • · 

DyoTI> MY XOTHU oC5pa6o~aTL COC5NTI46, KOTOpoe CO~ep:IHT .. B3814YO~etl-

CTBIIIH 
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:x-p - 1(
0 '2:_•ll-} 

K.' -Jl•Ji.-

2•-.Ji.•n. 
~· 

2 ,_1 
2. 

YC!SHOEHB !ODOnOrBm·co6Y!IH1 nporpauua BY6epet BepmBBy l 
xax aaqaniHym. EHqHcnsmtcs yrny H omH6KH tpexa aP, BY6HpaeTcs 

nepBas rxno!eaa Ia 6xoxa rauo!ea, H BYnonase!OH WI! ~H a!ol rH

noteaY. npo~e~pa noB!Opsetos AUH Boex ranotea. SaaqeaHs napauet

poll 1 omH6KB !pexa aP ~H y~oBne!BOPB!eniHYX WR!OB 38DOUHBamtcs. 

Sateu o6pa6~!YB86!0S BepmHH8 s • Hcuoniays nonyqeHHSa aaaqeaHs na

pauerpoB a om16ox tpeKa ps 1 P.tt . BLidHpaeM · o~oBepmHHHYI wH! · B 

li8PJDHH8 P, H OKOftq8!8niH0 1 UBOrOB8PmiHHYI WH! B BepmHHe P, ecnB 

XO!.R (Sy O~H 13 O~OBepmiHHYX ~B!OB B 8!~11 Bap .. He 6yn y~OBn6!BO

pH'raniHYU_. 
KaK yze O!UeqanOOi,, GRINE IODOni3ye'l' B KaqecTBe HC-

XO~YX ~aHHYX pe3y~ita'l'Y reouerpHqecKHX uporpauu /4,S/, xotopye 

~s·xa~oro rpexa ByqHonsmt napa~erpy H HX omH6KH ~H 3a~aaaoro 

aa6opa rHno!e3 o upapo~e·qacrH~. nonyqaeuye saaqeaHs uapauerpoB a 

118008 38IIOIIHH8DiOB B CD8~8niHOU UIICCHll8 ( BKr:Ir ). llo~nporpall

llll GRIN 1J 1 OOYJil8C!BnHDQ8 IIp0~8JtYPY fPH!HpOB8HHH, :Ji~H K8~0lt 

IIpOB8pft8110lt rHD0!88Y HSBn8K81l! 13 a!IIX IIBOOHBOll COO!B8'1'C!BYHlJilYD . ' . ...: -

HHfopua~BD~ Boauo:mw, oiHaxo, cny-qaH, xor~a ~s o~oii HJIH Heoxoni-
. . . . .. '. " . 
KHX HS IIPBOB08HBYX "IJ8C!H~8U_ Y80C B U8CCHB6 BKFIT O!Cy'l'C'l'-

Bye'l' aeo6xo~II8H HHWOPYBUHHo 9'1'0 oaaaqae!, qfo JIH60 B reouerpHqec-
( ' . . 

KOI nporpauue B00611le ae paccuarpHBBJIHCi arB rHII?TeaY,nH6o nonyqae-

yye aaaqeHRH napauerpoll 6YJI~ aa6paxo:saay~ B uepBo~ onyqae xmaeua-

rHqacxas uporpauua caua reaepRpyer uaccHB BKFIT H DpO~OJIEB-

D 

• 



6! o6pa60TK,y rHDOT63&, B BO BTOpOU - 0!6paC&B86! ~BHHy~ rHDOTa

sy H nepexo~HT K o6pa6orxe cxe~~~eA. 

Cxeua ceryeuranBH nporpauw GRIN.D 

nocxox:&Ky o6:&eu KHBeuauqecxol nporpauw suaqarex:&uo npeBYma

eT paauep onepaTHBHOA DBUHTB 9BU BSCM-6, O!BOAHIIOA B BBC!OH~ee 

BP611H no~ nporpaUMH UOX:&30B8!6XH (-20K), TO npH DOC!BHOBKe ~RIM~ 

HB BSCM-6 HBU npHmHOC:& BOCDOX:&30B8!:&CH UOTO~OU cerUeH!BU&H• Ero 

cy~oct:& saxnnqaercs B cxe~m~eu. Dporpauua.~exarcs aa cerueHTY 

(p83.1l6JIIll): rnaBBiiA MH OCHOBHOA H Bli31iB861fY6 Bll cerueHTH. rxaBBiiA 

oerueBT DOCTOHHHO HBXO~IIITCH B onepaTHBBOA DBIIHTB 9BM, CO~epZHT 

o6~e 6nox111 ~R xpaHeHBR B o6ueua Buwopua~HeA ue~ pasnaquyuu 

cerueurauH H opraHBayer BX pa6ory. Ocran:&HHe cerueurs 
( 

XPBHH!CH BB UB~HB!HOU 6apa6aHe (npH C!BTBqaCKOA sarpySKe -· B BC!HH-

BiiX a~pecax) ,B cueusmt ~pyr ~pyra B onepatBBHOA nausrH SBM no 

npeus oqera no uepe aa~o6uocr111. 

Ha pBc•I npHBO~HTOH cxeua cerueH!8~BH nporpauUH ~RIND. 
C• 

PHc. I. Cxeua cerueHTBI.\MH G-RIND • 
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38116'18HJe: 
Tio~nporpSUYH paa~eXOB 1 noueqeHHH6 Kt HSXO~H!CH B rXDBHOII cer-

116HTe. 3HaK ~ oaaaqa~'f, q!O cne~m•aa sa HHII no~nporpa11ua BH-

as:eaetcs ws npe~~m~eK. 
OctaHOBHUCH aa aaaaaqeRHH ot~enLHYX cerueHTOB. 

fiO.l(DpOrpru.ll4a RESTRT 

BU8HB8H O~HH sa ~pyrHII aeo6XO~IIU6 ~H S!OrO cerueHTH. 
SECT1 

1 
COMPLL t S£C7'Z t CARDIN H 

BBO.l(R'f YllK H 6nOKH HH~OpUaUHH 1 yctaHSBXIBSD! BXO.l(-
CerlieHTH 

cOUPL 1 

aue H BHXO,l(HH6 neHTU B 8S,l(aHH06 H8 YTIK nonoseHH6 1 C'IHTUBSD! HR

~OpUSUID 0 C06UTIK C BXO~HOA X6H!H.KXH njK, BU'IHCXHD'f BH6WHHe OWH6~ 
KH, aaxo~T cpe.l(Hee auaqeaHe uarHBTHOro noxa B.1lO»L rpeKa, Hayqamr 

TOnonorHD C06U!HH H yc!SHSBXIBSD! nopft.l(OK p6pa60!KB :eepmHH, o6pa-

6S!YBSD! ny'IIKOBHI !peK B C00!B6!C!BHH C HH~puauHel, SS.l(BHHOI B 6no-

K6 BEAll. 
Ha atoM aaKSH'IHBSe!CH o6~as o6pa6otKa co6HTBH H ynpaBneHBe 

, KOtopaa oprauxaye! nocne.l(o-
nepe~aerca no~nporpau11e Do 1< r N 1 

'BS'f6llLHYD o6pa6o!Ky :eep.IH, o6p81D,8RCL K COO!Be'fCTBYDID.BII cerlleHT8ll 

I NiY Pi. ~R. KaS~Olt BepDIHHU • :BH6op COO'!Be!C!BYID~ero cerMeHTa 

I NTV P i.. 38BHCH'f 0! una BSaBUO~eitCTBIIR ( V t V 
0 

: ) • , , ... 
PaccwoTpllll ;IJ)IH npllluepa donee no~po6HO paa.nen I NTYPZ 

HCDOXLSyeYHiit DPI, o6pa6otK8 BTOPH'IBYX BSSHIIO.l(eltC!:BBI, o6paaOB8HHYX 

aapHS8HIWIIJl '18C!IU8111 ( V t ), 'r.K. nocne.l(O:BaTen:&HOC!L BUSOBB 

:BTOpH'IHUX paa~eXOB :B KB~OII IN TY Pi npaKTH'IeCKB O~JIHaKOBa. 
KaQUI !SKOI paa~ell :BU3UBae! CH8'11BJI8 · paa~ell ITY P 1 1 a aa!ell 

BHDOJIHBID!Cft cne.l(yDID,Ie 
ao~nporpaiiiiY 

onepaUHH: 

JTYP2 • B rrYP1 

15 
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ll 

a)B~CXHDTCH napauerpy H6~Tp8XI>HO~ HesaperHCTpHpOB8HHO~ 

118CTHUY 1 6CXH OBI 6~6 Be 6YXH ByqHCXBHY ~H ~BHHOI BepmHHY. 

6) onpe~ensercs sapH~ uwmeBH (0 HXH I) no sap~ nepBH11Horo 

!p6K8 H 11HCXY BYXO~H~HX HS BepWHHH Tp6KOB. 

B)·BTOPK11HYe rpeKH B cnwcxax pacnonaramrcs B cxe~m~eu nopR~

xe: noxoureJIJ>BYe pacna~all~ecs rpeKH ( V"'), noBonreJILBYe Bepacna

~an~ecs <+>, orpwuareJII>HYe pacna~an~ecs ( v- ), oTpHuareJII>HYe 

Hepacna~all~6CH (-), H6~Tp8JII>HY6 paona~an.-ecs ( v• ), H6ATp8JII>HY6 

uepacna~an~Keoa. 

r) CTpOHTCH TKDOB06 qHOJIO, HODOJII>Syeuoe ~H BY60pKI OOO!BBT-

OTByJO~X rHnores HS 6noxa rmnores. 

B COOTB6TOTBKH 0 THDOBYU 11HOJIOU no~nporpaMUa. ITYPZ 

BY6Hpaer KOBKp6THYil rMnOresy H ~YSYB86! cerueHT TOTALi I 

no)tnporpauuy rorA L 2 

CerueH! TOT A L i 

omH6K8UH
1 

H8118JII>HY6 3B8116HHH napaMeTpOB 118CTIU ~H npOU6~pY 

~HTHPOBSHHH z,.oornaoHo sa~aBHOi rHnorese, BY6Hpaerca uacca ~onon

BKreni>BOit BeltrpaJIJ>BOlt qacTHUY. no~nporpawa ror A L z BYSYBaeT 

pas~eJIJl FIT1 K F!'T2 ~R UOllJ'q6HHH YT011B6BHYX SH8116HHI 
2. 

napaueTpOB t18CTHU, UBTPHUY OmH60K ~ft HHX, B6JIH11HHY .t I ~H 

sanHCH D!Olt HH~OpU8URH H8 BYXOlUIYD uarHI!HYD li6H!y. llOCJI6 B!iDOJIBe

HHH BC6X O~BOBepmKBHYX ~HTOB.~ft nonyqeHHR H8H60JI66 B6POHTHYX 3HB-

116HH1t napauerpOB 118CTHQ 006YTHH 5!CDOJII>SY6TCB UBOrOllepmHHHHA. ~HT, 

ocy~eorl!Xsewl cerueurou DOKTN 2 , 

Hs BYm6CK838HHOrO BHlUI0 1 11!0 ~ft 06pa60TKH KSZ~Oit rKnOT6SY 1 
·;I 

no U6HJ>mel uepe, BYSYB8DTCH TPH cerMeHT8 (TOTALt, FIT1, FIT2 ). 

flpH 60JIJ>mOU 11HCJI6 npOBepseUHX rHnOT63 8!0 npKBO~T K SH811HT6JII>HOUY 
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yB&nBqeBBD uamiHHoro BpeueHB, sarpaqBBaeuoro aa o6pa6otKy OAHoro 

oo6H!HH. Coxpa•esae qao~a oerueatoB B nporpauue ~RIND 

a, one~oBatenLHO, ycxopeHHe ee pa6otH uoaer 6HtL ~ocrarsyto aa cqet 

yBenzqeHHH onepa!HBHOA II8UH!H, O!BOAHMOA ~H.IIOBLBOB8!8BH, H nyteM 

npucnoco6neHHH nporpauUH ~H o6pa6orKH xoaxpetaoro ~Haaqecxoro 
8KCII8PHM8H!8 / 6/. 

nonrotOBKB KOIO!N n/K A!H oqera 

~~ pa6orH c nporpauuoA nona&a 6H!L cocraBneHa xonona Ha one

~D..X nep~OKBp!: 

npH pa6ore nporpaMUH B peaaue 
;asauuqeoxoa aarpysKH pas!enoB 

* NAfl.fE w srnorwv '-' 
i£/lSSltrN ..... LTAP6 

3E ASS TG-N w F 7'11 P€ ...., 01 

HASSIG-N u FTAP£ w OG 

•PERSONAL w LIBRARY 

•NO uLOADwLIST 

H CALL w FULL MEMORY 

._E. XECU7'E 

I· yn~:r,:m--e I 
FINISH 

CSnOKB HH~Op
M8Illl 

FINISH 

JIEND...,F!Lf. 

~cnetqeppKHI KOH8Il 

17 

np• pa6ote nporpauuH B pe
auue otatBqecxoft sarpyaKH 

paaltenoB 

i£ NAME w SIJJOROV w 

iE.ASSTG-N w ATAPE w 60 

if.ASSII>-N w FTAP£ ,_, 01 

HASSI@-N w F7'AP£ '-'06 

KNOw LOAJJ u LIS7' 

KCALL wFUUMEI-fORy 

*CALL ..... EUcurE 

ynpaMRiliiUie 
KBP!U 

FINISH 

6JIOKH BH~Op-
1181.li:H 

FINISH 

J1 ENJJ w F[LE 

llHCII8!qepCKHA KOH61.l 



Ha uarHBTHOI neure o noru~eoKHu uouepou 60 uaxo~HTOH oerueB!H 

nporpaMYH.B HO!KHHHX a~peoax. Ha uarHB!HHX neBtax o norBqecKHUB uo

uepaMH 0!, •• ,05 uaxo~H!OH peayn:&!8!H reounpHqeoKHX nporpaw. Ha 

uarHHTHH6 JI6H!H 0 JIOrBqeOKHIB HOUepaUB 06, ••• 88IIBOHB8m!CH pe-. 
syn:&!8!H pa60!H nporpam GR I NIJ • 0!116fHMt ~!o K8QOlt BOIIOJI:&ay~ 

euol uarHH!HOlt JI6B!8 OOO!Be!O!Bye! K8P!8 * ASSZ 6-N • 

B aaKJIJlqe~lll'e aB!Op~ BHpazall! rJiy6oKyll <Snaro1(apuocu ':s~A.MaB~ 
KOBy 88 OK888HHyll IIOUO~ IIPII O!JI8;ztK6 nporpaMYH, 8 !8KZeH.H.r0-

BOpyHy, H.C.BaBKruy, B.r.HBaHoBy, B.n.mzpmKoBy, H.c.cautoBy, H.H.ca

nHy aa nocTOHHHYil nouo1111> H HH!epec K pa6ote. 

l H ' e p a ' y p a 
I. H~A.Eya~aBHHa, H.H.roBopyu, JI.Jtopz, A.r.aaauua, B.r.H:BaHoB, 

JI.H.JienHJIOBa, A.t.ly~HH~eB, B.B.MaKeeB, :S.A.MaHilKOB. 
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II 

3. A.~.Jiy~HH~eB. llporpauua " GRINIJ • :SI-ID-4398, lty6Ha,I969 

4~ F. Bruija.n..t ' II Pro?ram THRESH I~ rc Proiram· Li~rary) 
V.2, tERN, 1968. 

5 •. H.t.UapKOBa, B.H.Mopoa, B.H.HHKH!HB, A.ll.C!eJI:&uax, r.H.TeR!IlKD
Ba. rEOII-'7 _;, pyKOBO~C!BO ~H pa60!H c nporpaoolt.:SI-:ID-5642, 
~6~a, !970. 

6. A.t.JlyK71HH~e:a, H.C.Cai!OB. KHH8U8!Bqeo~as nporpauua GRJNJJZ 
Ha 9BM CltC-I604A. Co06leHHe OHHH, ID-5840, Jty6&a, !97!. 

7. K.n.BH•ueBcKaH, A~n.raonapHH, B.r.rp•mu&, T.r.octaHeBBq, 
B.M.nonoBa, M.H.ConoB:&eB. ~eK!BBHOc!:& perHcTpa~• K -KBaH-
TOB B onpe~eJieB18 BX KHH6M8!BqecKIX napaMe!pOB B ~yXUeTpOBOI~ 
nyaupt»KOBOI Kauepe OHRH. Coo611!eHHe OHHH, !3-4598, lty6ua,I97I. 
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