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MATEMATHqECKOE OBECTTEl.JEilliE 

OBPABOTKH (j)J1JlbMOBOti H~<l>OPMAU~tt C TTY3b1PbKOBblX KAMEP 
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Pa6oTa Bblll0JIHeHa B na6opaTop1111 Bbl'Il!CJil!TeJibHOH TeXHl!Kll 
·.\ 

n aBT011.iaT113aunn· O61,ei:inHEHIHoro n11cT11TyTa m:iep.HbIX 11ccne1l0Ba-

HHll. 

Hay'lHbili pyicoBOlll!TeJih: / · 

KaHll,nllaT cjm::i~Ko-MaTe~aTn'leCKl!X HBYK H. H. f~BopyH' 

O~nunallhHbie O!III0l!eH';bl: 

ll0KT0p cp1!31!KO-MaTe~aTUq'eCKl!X 11ayK, .'rrpocpeccop. 

.Air. CBeUIHl!KOB, 

ll0KTop : cpn3.11KO-MaTel\rnTnqecKux 11ayK M. l1. ConoabeB. 

1?e1lymee rrpe/lrrpnsnne:. 
·, . 

liHCTIITYT TeopeTU'leCKOH I! 3KCrrepn~eHTaJILH0H cp113l!Kll.· 

Aa'ropecpepa T pa3oc11a11 ", ·" 

3am11Ta ll11CCepTaUl!I!. C0CT0l!TCH " 

1989 r. 

1989 r. 

Ha 3ace1la11nn 'Y'leHoro ·coaeTa: na6opaTopnn B,hI'l11c1rnTe11b11oii Tex,;. .. 

1111Kll I! ·aBT0M8Tl!38Ul!I! B KOHcpepe~~-3aJie J1T<P Ol1s:Il1, r. ily6Ha,· 
II 

MoCKOBCKOli' o6n. 

C m1ccepT.auiie_l1: M0)KH0 03HaK0Ml!'l'LCH B 6n6n110TeKe OH s:Il1. 

' ' i 

. Y,•Iellblii CeKpeTapb CoBeTa, 

IO. B. KaTbill!eB , 

1989 r. 
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11 · 4196· 

r.H.TeHTIQKOBa 

MATEMATMqECKOE OBECilEqEHME 
, . 

OBPABO':C:KM ll>l1.JlbMOBOH MHll>OPMAUMM C IlY3bIPbKOBbIX KAHEP 

~A BA3E sblqttcJIMTEJihHbIX MAlIIMH. M~20, /B3CM-4/ w "MMHCL(-2!' 

• 1. 

CneUl!8JlbH0CTb',N, 008 - Bbl'IIICJlll'.,l'eJlbH8H M8TeM8TIIK8 

AeTope<j,epaT AHccepTaUHH Ha. co11cKamie' y'leHofi, 
' ' . ' 

CTeneHII K8HJlHAaTa ¢H3IIKO-MaTeMaT11qecKHX. ,HBYK 

-~GCS~nru~®C~Nt1-:rO~tif[~Y:/1 
' ! ·\ : 1 .~ ;'"\ ·' 

[lf.,\@)tl.."-m D~ti!.TI·?JlOG':)~n,1 
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3Ha'111TenbHaH 'laCTb Bcex 11ccnenoBaH11ii B 06nacT11 aneMeH

TapHbIX '18CTIIU II cp11311KII BblC0KIIX 9Hepr11ii BbIIIomi.11eTCH C 11cnonb-

30B8H!leM ny3blpbK0BbIX Kal\;fep. 

KalKna.11 pa60Ta10ma_.11 KaMepa naeT 6onb1IIOe 'l11cno cp0Torpa

cp11ii, o6pil.6oTKa K0T0pbIX npencTaBn.lleT 3H8'1!1TenbHbie TPYUH0CTII 

KaK 113-38 cn0lKH0CTII MaTeMaT11'1eCKIIX npo6neM, TaK II 113-38 rpo

MaUH0I'0 06'beMa np0CM0Tpa, 113MepeHIIH II Bbl'11ICne~1Iii,, 

O6pa6oTKa cp0Torpacp1Iii cnenoB .B IlY3blpbK0BbIX KaMepax. Be

neTc.11· C IIIBp0KIIM 11cnonb30B8HlleM MOiUHOH BbI'lilCn1ITenbH0ii TeXHII

KII, C ll0M0lllb!O cneu11anbHblX,np116opoB nnH aBT0M8TII_3aUIIII, 113Me

peH11ii II CIICTeMbl nporpaMM ¥aTeMa.TII'leCK0ii o6pa6oTKII naHHbIX. 

lln.11 pa6oTbl co CHIIMK8MII c ny3b!pbK0BbIX KaMep B 0115111 

IIMeeTC.11 npO.IIBO'IHblH UeHTP, 18 !13Mep11TenbHblX nonyaBT0M8T!l'leC

KIIX np116opoB nYOCoB ll I, 'laCTb K0T0pbIX coen11HeHa Ha nHHHH 

( '.'on - line" ) C 'Bbl'll1Cn11TenbH0ii M81IIHH0ii, co3naHa . C!ICTeMa ( coe

UHHeH11e) Ma1II111i "'M11HCK-2 .. 11 M-20 ( .. MIIHCK-22" II E3C/\,\ -4), 
• 

pa3pa6_0T8Hbl II BHenpeHbl B 9KCnnyaTaUIIIO CIICTeMbl nporpaMM 

MaTeMaT!l'leCKOH o6pa60TKII cp11nbMOBOii IIH<pOpMaUIIII 121 _nn.11 KaMep 

cpenHIIX pa3MepoB II 6onbllllIX ny3blpbK0BblX KaMep. nplI C03naHIIII 

STIIX CHCTeM nporpaMM Mb! He M0I'nH 381IMCTB0B8Tb ylKe C03UaH

Hbie K. T0MY BpeMeHH CIICTeMbl II3 3apy6elKHbIX cpll3H'leCKIIX ueHTp0B, 

. TaK KSK nonlKHbl 6binH Y'IHTbIBaTb cneu11cp1IKY IlY3blpbK0BblX- KaMep 

0115111 11 paCC'IIITbIBaTb nporpaMMbI Ha TY BbI'l!ICnlITe'nbHYJO Tex

HHKY (~MIIHCK .. , M-20, E3CM-4), K0Topa.11 IIMenacb B HallleM 

pacnop.11lKeH111I • 
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nepBalt CHCTeMa nporpaMM )lnlt o6pa60TKH ¢0nbMOBOll HH

¢opMaUHH pa3pa6oTaHa B 1961-65 I'OllaX H HCnonb3yeTClt llO HaCTOlt

mero BpeMeHH. IlporpaMMOll reoMeTpH'leCKOll peKOHCTPYKUHH B 

STOH CHCTeMe ltBnlteTClt nporpaMMa '1-3' 13 ,41 , KOTOpalt paCC'IH

TaHa Ha. KaMepbl cpellHHX paaMepoB C no'ITH OllHCpOAHblM MaI'HHT

HblM noneM H llBYX06'beKTHBHOli onTHKOH. 

BTopalt CHCTeMa C03AaHa B 1966_-68 roaax Anlt 6onbWHX Ka

Mep. B nporpaMMe reoMeTpH'!eCKOH peKOHCTpyKUHH '1-6' 
15

,
61

, 

BXOllltlnell B STY CHCTeMy, IlpOBOllHTClt y'!eT HeOllHOpOllHOCTH Mar

HHTHOI'O. nonlt, HOHH3aUHOHHblX noTepb, MHOI'OKpaTHOI'O KynOHOBCKO

ro pacceltHHlt, a Anlt aneKTpOHOB H n03HTPOHOB TaKJKe TOPM03HOI'O 

H3ny'!eHHll. 

Ha pHC. 1 noKa3aHbl CXeMa H STanhI o6pa6oTKH ¢HnbMOBOli 

HH¢opMaUHH B 011.Rl1. IlpoXOJKAeHHe nOTOKa HH¢0pMaUHH B npouec

ce o6pa6o:rKH B 011.Rl1 MOlKHO paa6HTb Ha 4 STana: 

1. IlpoCMOTP H H3MepeHHe KOOpllHHaT. 

2. BBOll )laHHblX Ha BCnoMOI'aTenbHOll MaWHHe H Bbllla'!a HX 

Ha MaI'HHTHble neHTbl OCHOBHOli MaWHHbl nnlt nanbHelii:;ieli o6pa6oT.:. 

KH. 

3. 06pa60TKa co6bITHH no nporpaMMaM reoMeTpH'leCKOH pe

KOHCTPYKUHH H HlleHTH¢HKaUHH. 

4. nonroTOBKa )laHHblX nnll CTaTHCTH'leCKOI'O aHan0aa H aHa

nH3 ncero aKcnepHMeHTa B uenoM. 

.!lnll BToporo, TpeTbero H 'leTBepTOI'O STanoB C03)laHbl CHCTe-

Mbl nporpaMM. 

TeMoli llHCCepTaUHH ltBHnacb paapa60TKa nporpaMM Ma_TeMa

TH'leCKOI'O o6ecne'leHHlt BTOporo H TpeTbero STanoB o6pa6oTKH 

¢HnbMOBOli HH¢opMaUHH B 011.Rl1 Ha 6aae Bbl'IHCnHTenbHblX MaWHH 

M-20 (ESCM-4) H 'MHHCK-2'. 

.!10ccepTaUHlt COCTOHT H3 BBe)leHHlt, Tpex paanenoB H aaKnJO

'!eHHll.· B nepBOM paanene on0caHbl KaHanhI BBOlla )laHHblX B 3BM; 

BO BTOPOM - CHCTeMa nporpaMM )lnlt ny3blpbKOBblX KaMep cpe)lHHX 

paaMepoB, B TpeTbeM -· )lnlt 6onhWHX ny3blpbKOBblX KaMep. 
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IlpH H3noJKeHHH MaTepHana B llHCCepTaUHH HaH6onee aeTanb

HO 06cyJK1laIOTClt BOnpOCbl, CBlt3aHHbie C C03)laHHeM nporpaMM reo

MeTpH'!eCKOH peKOHCTPYKUHH H o6men opraHH3aUHH BCell CHCTeMbl. 

Paanen 

BBOll HCXOAHblX )laHHblX 

i1CXOllHblMH BenH'IHHaMH Anlt nporpaMM o6pa60TKH )laHHblX 

C nyabipbKOBblX KaMep srnnltIOTClt KOOPllHHaTbl penepHblX KpeCTOB 

H npoeKUHll TpeKa, H3MepeHHbie onepaTopaMH Ha nonyaBTOMaTH'!eC

KHX H3MepHTenbHblX np06opax. 3TH BenH'IHHbl n060 npo6HBalOTClt 

Ha 11ltTHll0pOme'!HyIO 6yMalKHYIO neHTY, coneplKHMOe KOTOpOll aa

TeM BBOllHTClt B MaWHHY (nepBblll KaHan BBOAa), n060 nepenaroT

Clt B 3BM HenocpellCTBeHHO npH H3MepeHHH (BTOpoli KaHan BBO

na "on-line"). 

IlpH o6pa60TKe )laHHb!X C Hcnonb30BaHHeM rfepBoro KaHana 

OllHOli H3 npo6neM 6binO COKpameHHe BpeMeHH 3BM M-20 Ha BBOll. 

3TOT Bonpoc 6bm O'leHb BaJKeH, noCKOnhKY aana'IH o6pa60TKH )laH

HbIX, nocTynaIOIUHX C npoCMOTpOBbIX nonyaBTOMaTOB, 3aHHManH 

Ha M-20 AO 50% BpeMeHH, npH'!eM 3aMeTHalt ero '!aCTb yXO)lHna 

Ha HenpOH3BOllHTenbHbie TpaTbl npH BB_Olle. 

3anaqa COKpameHHlt BpeMeHH Ha BBOll )laHHbIX peweHa coa

llaHHeM cneuHanbHOH nporpaMMbI Ha M-20 c npennap0TenhHOH aa

nHCbro MaTep0ana Ha MarHHTHYIO neHTY, a TaKJKe nepeBOllOM Mell

neHHOll onepauHH BBO)la C OCHOBHOI'O Bbl'IHCnHTenlt Ha BCnOMOra

Ten~HYIO 3BM. 06e MaWHHbl 6binH COellHHCHbl B CHCTeMy Maw0it'71, 

KOTOpalt MOlKeT pa6oTaTb no e)lHHOli nporpaMMe. B peaynbTaTe 

cpenHee BpeMlt BBOlla Ha 1 TpeK Ha M-20 HnH l33CM-4 6binO COK-
1 

pameHo c 15 ceK no 2,6 ceK. Paapa60TaHh1 nporpaMMhI, o6ecne-

'IHBaromne CBlt3b MaWHH, BBOll llaHHb!X C 6yMalKHOll neHTbl Ha 

'MHHCK-2' H c MaI'HHTHOli neHTb! M-20. 

B . STOM paanene pacC.MOTpeHa TaKJKe opraHH3aUHlt pa60Tb! 

reoMeTpH'!eCKOll nporpaMMbl npH BTOpOM KaHane BBO)la "on-line" 18{ 
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P .!!fil!e n _Il 

CHCTeMa rrporpaMM o6pa60TKH .QnH 

rry3h!pbKOBhIX KaMep cpe.QHHX pa3MepOB ,. 
C acTeMa BKmo'laeT cneny10mae rrporpaMMhI ( pac, 2): 

reOMeTpH'leCKOil peKOHCTpyKUHH '1-3' (HnH ee BapHaHT)j 

1meHTHqmKaUHH v0 
-'laCTHU, y -KBaHTOB H KaHanos peaKUHil; 

HaKorrneHHH HHlpOpMaUHH Ha· MaI'HHTHb!X neHTaX ff rrposepKH 

ee no KpHTepHHM, 

B II e p B Oil I' n a Be OIIHCaHa rrporpaMMa reoMeTpH'leCKOil 

peKOHCTPYKU~H "1-3' 13 ,41 , rrpemiaaHa'leHHaSI ttnSI o6pa60TKH .QaH

HhIX c 24.:..nuTposoli: rrporraHOBOli: KaMephl 191• BapHaHThl STOli: rrpor-, 

paMMhl ("'1-37"' ll .. 1-37a") ucrronb30BanHCb TaKlKe IIPH o6pa6_0T

Ke .QaHHhlX c 40-caHTHMeTposoli: BOAOpOAHOli: KaMephl /lO, 11 /, 

Oc HOBHhl e oc o6e HH oc TH rrp orp a MM bl, o6yc nos

neHHhle KOHCTPYKUHSIMH KaMep 

1. Hanu'!He TOnbKO ABYX o6beKTHBOB y KaMep IIOTpe6osano 

paapa6oTKH crreuaanhHOli: MeTOAHKH orrpeneneHHSI. rrapaMeTpo_s Tpe

KOB, HarrpasneHHhIX IIOA ManhIM yrnoM K nHHHH 6a3bi, 

2, Hcrronb30BaHhl (jiopMynhI BOCCTaHosneHHH. rrpOCTpaHCTBeH

Hh!X KOOpAHHaT, Bb!Be.QeHHhle rrpH IIOMOmH ,MeTOAa HauMeHblllHX 

KsanpaTOB B rrpennonolKeHHH, 'ITO OCH 06beKTHBOB rrapannenbHhl 

MelKAY co6oli: u rrepneHAHKyngpHbl rrosepXHOCTSIM paanena OIITH'lec

KHX cpen KaMephl, 

3, IlocKonbKy MaI'HHTHOe none B KaMepax IIO'ITH OAHOpOAIIO, 

TO IIpH rrpeHe6pelKeHHH rrorepSIMH Ha HOHH3aUHIO ( 'ITO orrpaBAaHO 

He6onblllHMH pa3MepaMH KaMep ff Bh!COKOli: SHepraeli: o6ny'leHHS1) 

TpaeKTOpl!SI 'laCTHUhl rrp.encTaBnSieTCSI 0Tpe3KOM Bl!HTOBOll nHHllll, 

MHOI'OKpaTHoe p~cceHHHe a ~eonHCipOAHOCTb rronSI Y'IHThIBaJOTCSI 

TonbKO B OIIIH6Kax rrapaMeTpos. IlorrpaBKa Ha l!OHH38UHOIIHbJe IIO

Tepu IlpH paanH'IHbIX I'HIIOT03aX O Maccax '18CTHUbl BBOAHTCSI B 

rrporpaMMaX HA0HTH!pHK8UHH, 

6 

' I 
I 

I 
J 

·0' 

: l 

l 
I 

I ., 

IlporpaMMa "1-3" l!MeeT 2 OCHOBHh!e BeTBII. IlepeaSI. npen- c · 

Ha3Ha'leHa .Qnll o6pa6oTKII AOCTl:ITO'IHO .QnHHH_hIX cnenos, npoeKUllll 

KOTOpblX Ha rrnoCKOCTH CHHMKOB 06paay10T co CTepeo6aaoii yrnhl, 

6i:wb11111e 20°, a sTopaSI acrron1,ayeTCS1 ttnSI cne.'.loB, HarrpasnettHhIX 

BAOnb CTepeo6a3bl, a T8KlKe KOpOTKIIX. 

B rrepsoil BeTBH rrporpaMMhl i:iapaMeTpbl KpllBOii, aI11IpOKCII

Mllpy10me11 TpeK, orrpenenSIJOTCH no BOCCT8HOBneHHbIM B npoCTpaH

CTBe TO'IKaM TpeKa MeTO_AOM HallM8HblllllX KBanpaTOB, Ilocnenona

TenbHO rrpOH3BOAIITCSI rrepexon B OIITll'leCKYJO CIICTeMy. Bb!6poc 

nnox11x TO'leK /12/, llOIICK COOTBeTCTBy10m11x TO'leK II Bhl'IHCneH11e 

IIpOCTpaHCTB8HHhlX KOOpAIIHaT /13/. arrnpOKCHM8UIIH TpeKa KpHBOii, 

npoeKUHHMH KoTopoil SisnHJOTCH napa6ona II IIpHMaH, 11 onpenenemie 

napaMeTpOB TpeKa IIO IIOA06paHllhlM KOS!plpllUlleHTaM KPHBOfi. 

Bo BTopoil seTBH IJapaMeTpb! BIIHTOBOH n11HIIH, annpOKCIIMll

py10meil TpeK, onpenenSIJOTCSI T8KlKe MeTOAOM H8\IM8Hb11111X KBa.Q

paTOB, HO MIIIIHMll311pyeMall (jiyHKUIIH CTpOIITCSI IIO OTKnOH8HIISIM 

113MepeHHbIX Ha CHHMKaX TO'leK OT cnpoeKT11ponaHHblX TO'leK Bl!H

TOBOH nuHHH, IlpHBOAHTCH BHA MIIHIIMH3HpyeMoil <pyHKUHII ll see 

<pOpMynhI, HCIIOnbayeMbie
0 

IIpH IIOHCKe napaMeTpOB, a TaKlKe cnoco6 

orrpeneneHHSI Ha'lanhHOI'O npu6nulKeHHH, 

mm 

Bo sTopoil 

/14 t-17/, 

rna_se OIIHC8Hbl nporpaMMbj HAeHni<!ii,iKa-

IlporpaMMbl H.QeHTH!pl!Kauim rrpe.QHa3Ha'leHbl AnSI o6pa60TKH 

scex THII
0

0B SIAepHblX peaKuuil, 11ccnenyeMblX s lly6He._ HneHl'lllpll

KaUHSI _C06bITHil npOBOAHTCSI B 2 STana: HA8HTH!p11KaUUH BTOPll'IHhIX 

saauMoAeiicTBHii ( v 0 -'laCTHU a Y-KnaHTos) u nepBll'IHOI'O 

(r;nanaoil seplllHHhI). llnSI 1meHTH!pllK8Ullll co6bITHSI .II no.ny'leHHH 

yTO'IHeHHbIX 3Ha'leHuil napaMeTpo_n TpeKOB CTpOHTCSI Ml!Hl!Mll3H

pyeMbiil <pyHKUl!OHan, B KOTOpOM HC~OnbayJOTCH 3KCnepuMeHTanb

Hhle • 3Ha'leHl!SI rrapaMeTpOB '18CTIIU . H 38KOl!hl coxpal!eHHSI . SHepI'HII 

u 11Mnynbca. ,B' aas11c11MOCTH OT T11rra 11ccnenyeMoii r11rr0Tea1,1 u 

Konu'leCTBa nnoxo uaMepeHHbIX napaME;TPOB aaKOHbI coxpa11e1111S1 

{ypasHel!HSI CBH3H) l!MeJOT paaHblH BHA, _YKa38H_hl <pOpMbl saIIIICH 
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MliHIIMll3llpyeMOI'O qiyHKIIIIOHana 11 <:rroco6bl IIX MIIJIIIMll3aU1111, 11c

rrom,ayeMb1e B rrporpaMMax 11neHT11qi11Kau1111, 

· B T p e Tb ell r n a Be rrp11BeneHo on11caH11e rpyrrnhI npor -

paMM., opraH11ay10_nrnx HaKonnemrn MaTep11ana Ha Mar1111THb1X neH-,,·· 

Tax n npoBepKy ero no. Kp11TepnS1M nnSI qiopMnpoBaHHSI 6116n110TeKn 

"xopow11x ll3MepeHHll" ll "11J;leHTllqJIIII1IpOBaHHblX co6b1T11ll' 1181. 

F'<'l3.!!fil!....m 

CncTeMa nporpaMM o6pa6oTKH JWSI 6onbwnx 

ny3blpbKOBblX KaMep 

CxeMa CIICTeMbl IIOKaaana Ha pile. 3. 

B II e p BO ll I' n a Be .1l8HO orrncaHHe rrporpaMMbl reoMeT

PH'le_CKOH peKOHCTpyKUllll "1-6" /5 ,6 I. TiporpaMMa paCC'lllTaHa 

Ha o6pa6oTKY qJOTOrpaqinll c 2-MeTpOBOH rrporraHC>BOll KaMepbl 

OH.HH, 1-MeTpoBoll rrporraHoBoli KaMepbI OH.RH, 1-MeTpoBoll *llA

KOBo,11oponHoll KaMepbl OH.HH ll MO)l{eT 6b!Tb nerKo H8CTpoena 

nnlI nro6oll npyroll, 6nH3KOH K HllM ITO KOHCTPYKUllll. 

TipennonaraeTCSI, 'ITO ocn cTepeoc!>oTOKaMep napanneni,Hbl 

Me)l{ny co6oll ll nepneHAHKynlipHbl noBepXHOCTlIM pa3nena onTn 

'leCKHX cpen. 

B nporpaMMe "1-6' y,iHTbIB8IOTCSI HeonnoponHOCTb MaI'HllT

noro nonlI B KaMepe, llOHH3aUHOHHble noTepn, MHOI'OKpaTHOe pac

CelIHHe, a nnlI sneKTpOHOB TaK)l{e pannaunOHHI,Ie noTepn. '-iT06bI 

onpenenHTb onTHMaJU,HbIH na6op napaMeTpOB TpeKa, CTPOIITClI 

qiyHKUllOHan, Y'lllTbIBaIOlllllli MaTpHUY KynoHOBCKOI'O paccelIHlllI ll 

nnlI sneKTpoHa TaK)l{e qinroKTyaUllll nany'leHHlI. B qJyHKUHOHan BXO

AHT HHTerpan ypaBHeHHlI nopenua B peanbHOM MaI'HHTHOM none 

C y'leTOM IIOTepb Ha HOHnaaunro, a B cnyYJae sneKTpOHa TaK)l{e 

cpennnx noTepb Ha_ nanyYJenne. Tipn onpenenenn11 MHHHMYMa qiyHK

zrnonana npnMeHeH MeTon nTepaunli: c nnHeapH3aunell qiyHKUnH, 

BXOlllIIUell B MllHIIMH3HpyeMblH qJyHKUHO~an. TaK KaK Ha'lanbHOe 
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rrpH6n11*eH11e BhI'I11cnS1eTcS1 c y'IeToM HeonHoponnoro Mar1111T11oro 

rronlI II 1101111aau110l!Hb!X IIOTepb C 6onbWOli TO'IIIOCTb!O 161 , TO 3TO· 

II03BOnHeT orpaHl!'lllTbClI B 6onbWIIHCTBe cnyqaea TOnbKO onnoll 

11Tepau11eil. C11cTeMa ypaB11e1111ll na11)l{e1111S1 YJaCTl!llbI pacqneHSieTClI 

mi 2 He3BBIICl!Mb!X ypaaneHl!lI C 3aMenoil Hell3BeCTllblX qiyHKIIHH B 

1Ip8Bb!X 'laCTlIX IIX 1Ip1!6n11)l{el!l!SIMII, 3TO II03BOnlieT pewaTb ypaaneHl!lI 

MeTOIIOM pa3neneHl!SI rrepeMel!HbIX. Mar1111T11oe none Bbl'Il!CnlieTCSI ITO 

crreunanbHOil rronrrporpaMMe /19/, KOTopalI orrpenenHeT KOMrroneH-

ThI rronSI H" H Y H z a Ka*noil TO'lKe TpeKa rryTeM 

n11Heil11oil 1111TepnonHu11n no aanaHnoll TpexMepHoil Ta6nnue. B rrpor

paMMe rrpenycMOTpena B03MO)l{HOCTb orrpeneneHHlI napaMeTpoa Tpe

Ka a cny'lae Manoro KynoHo·acKoro pacceSIHl!lI 6e3 y'IeTa rronHoil 

MaTpllllbl B MIIIIIIMl!31!pyeMOM qiyHKIIl!OHane. KynOHOBCKOe paccelI

Hl!e np11 9TOM Y'll!ThIBaeTcsi B n11ne no6anoK K ow116KaM rrapaMeT

pon. 

TiporpaMMa aBTOMBTl!'IeCKI! Bb1611paeT~ OIITl!Ma,. ,iYJO BeTBb nnlI 

pac'IeTa. 

B 3aBl!CllMOCTH OT IICXOllHOil l!HqJOpMaIIl!II 1Ip0!!3BOAl!TCSI Bbl

'll!CneHl!e KtiHeMaTl!'leCKl!X rrapaMeTpOB nnlI nro6oil ~OM6!!HBIIIIII I'll-

noTea (iT,K,_P,e) 0 'IBCTl!Ue, OCTaBIIBWell cnen. 

B nporpaMMe HMeeTClI TaK)l{e 6noK Bbl'Il!CneHl!SI rrapaMeTpOB 

nnsi KOPOTKHX 11n1I K])YTbIX TpeKOB. 

B n11ccepTan1111 np11neneH0 nonpo6Hoe on11caH11e anrop11TMOB, 

l!Cnonb3yeMbIX B nporpaMMe, 11 pac'IeTHble qiopMynbI, 

TiponepKa OTnenbHblX anrop!!TMOB, a TaK)l{e CTaTHCTl!'IeCKalI 

nponepKa nporpaMMhI "1-6" rrponon11nacb c noMOIUbJO crreu11anbHO 

cronaHHOI'O nnlI 3TOH uen11 reHepaTopa TeCTOBblX TpeKOB 1201. 

'-laCTb peaynbTaTOB CTBTl!CTl!'IeCKOH npoBepKH np11neneHa B Ta6n.l. 

B r n a Be 2 naHO 1rnno)l{eH11e MeTOllllK!!, ncrronb30BaHHOH 

np11 C03AaHl!II nporpaMMbl reHepaIIl!ll qJIIKTl!BHOI'O TpeKa, ll on11ca

Hl!e CaMOH nporpaMMbI. 

HcxonHhlMII naHHblMH nnsi renepaTopa lIBn5IJOTClI: BeKTOp-llM

nynbc YJaCTl!llbl B Haqam,noll TO'lKe TpeKa, KOOpA!!HBTbl HaYJaJU,HOil 

TO'IKH TpeKa, MaI'Hl!THOe none B KaMepe, xapaKTepl!CTHKa Top-
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M03HOli CIIOC06HOCTH cpeAbl, AHCIIepcHH H3MepHTenbHblX OWH-

60K H MHOl'OKpaTHOl'O paccesrn1u1 H Ha'lanbHoe aua'leHHe 

Anll l'eHepaTopa cny'!ailHbIX '!Hcen. no 3THM HCXOAHblM 

AaHHblM CTpOHTC51 TpaeKTOpH51 '!aCTHllbl B BHAe KO0PAHHaT T0'leK, 

Bbl'IHCneHHblX IIPH 3aAaHHblX 3Ha'leHH51X AnHHbl AYl'H. TpeK MOJKeT 

6b1Tb nony'leH nu6o B CHCTeMe K00pAHHaT KaMepbl, nu6o B BHAe 

ABYX rrpoeK!lHli Ha KaApb! ljioToarrrrapaTOB, CHHMaroumx K8Mepy. 8 

rrocneAHeM cny'lae rrpoI'paMMe Heo6XOAHMO AOIIOnHHTenbHO 3aAaTb~ 

xapaKTepHCTHKH OIITH'leCKOli CHCTeMblo 

YpaBHeHH51 J:!BHlKeHH51, orrpeAen5110lllHe ':'paeKT0pHIO 'laCTHllbl, 

pemaroTC51 MeTOAOM PyHre-KyTTa 
121 

/ C HCIIOnb30BaHHeM crrenH

anbHOli IIOArrporpaMMbl 
1221• BnH51HHe H3MepHTenbHblX OlllH60K H 

MHOI"OKpaTHOl'O pacce51HH51 Ha TpaeKTOpHIO 'laCTHllbl Y'IHTbIBaeTC51 

MeTOAOM MoHTe-Kapno. 

r n a Ba 3 II0CB511lleHa OIIHCaHCIO Tex H3Me!leHHli, KOTOpble 

6bmH BHeceHbl B rrporpaMMbl HAeHTHct,HK81lHH 1231• •'CnOnbayeMble 

B CHCTeMe nporpaMM Anll 60nblllHX ny3blpbKOBblX KaMep. 

.-!-

B CBSl3H C TeM, '!TO B nporpaMMY reoMeTpHqeCKOli p8KOHCTpyK

llHH BBeAeHa 3aBHCHMOCTb napaMeTp0B OT I"HnOTe3bl O Macce 'lac

THI(hl, 6bma H3M8HeHa o6ma51 opraHH3aI(H51 nporpaMM HAeHTHljiHKa-

I(HR H BXOAbl B HHX. 

C ecnonb30BaHHeM onblTa, HaKorrneHHOI"O npH 3KcnnyaTaI(HH pa

Hee C03AaHHOli CHCTeMbl nporpaMM, 6bmH BBeAeHbl HeKOTOpble yco

BepnieHCTBOBaHll51 B npol'paMMbl HAeHT111ji11KaI(HII, B peaynbTaTe 'lel'o 

yBen11'!11nHCb RX B03MOlKHOCTH. 

B 'I e TB e p TO li I" n a Be KpaTKO onucaHbl nporpaMMbl rrpo-
·,, 

BepKH MaTepeana no T8CT8M H OT6opa Ka'l8CTB8HHblX H3MepeHHli. 

3aKnJO'leH11e 

1. C03AaHbl ABe CHCT8Mbl nporpaMM o6pa60TKR AaHHhlX AnSI 

ny3blpbKOBblX KaMep, BKnro'!alOlllHe n~orpaMMhl: BBOAa HCXOllHblX 
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AaHHblX, . ,reoMeTpll'leCKOli peKOHCTPYKilllll) HAeHTHlji11Ka111111 II HaK0II

neHll51 MaTep11ana Ha MarHHTHblX neHTax c npoaepKoli ero no Tee-

TSM. 

nepBal! CHCTeMa, C03AaHHaSI B 1961-65 I"OAax, HCnOnh30Ba

nacb II HCIIOn&ayeTCSI B HaCT0511llee BpeMSI nn51 o6pa6oTKH AaHHblX 

C 55- II 40-caHTHMeTpOBblX ny3blpbK0BblX KaMep OHHH, a TaKJKe 

B HHCTHTyTe SlllepHoli lji113HKII KaaaxcKoli AKaneMHH HayK AnSI o6-

pa6oTKH CHHMKOB c 80-caHTIIMeTpoioli 'aoAOPOllHOli KaMepbl UEPHa. 

Ony6nllKOBaHO 6onee 25 ljiH31!'!eCKIIX pa6oT, BbllIOnHeHHhlX Me

TOAIIKOli ny3blpbKOBblX KaMep C 11cnon&30BaHHeM 3TOli CHCTeMbl. 

2. BnepBble C03AaHa nporpaMMa reoMeTpll'leCKOli peKOHCTpyK

I(HII (aap11aHT '1-6'), B KOTOpoli nocneAOBaTen&HO npOBOAIITCSI y'leT 

CllnbHO HeOAHOpOAHOI"O MaI"HHTHOI"O nonsi, noTepb Ha HOHll381lHIO H 

uany'!eHHe Ii CTaTHCTH'leCKRX ljiaKTOpoa: H3MepHTen&HblX OlllH60K, 

MHOI"OKpaTHOI"O pacceSIHH51 H ljin10KTY81lHH H3ny'leHH51. 

3. Co3A8Ha 6116nHOTeKa CTaHAapTHblX n1;orpaMM B CHCTeMe 

HC-2 An51 Hcnonb30BaHHSI IIX B nporpaMMaX o6pa60TKH 3KCnep11-

M8HTan&HblX AaHHblX. 

4. Paapa6oTaH M8TOA onpeAeneHH51 napaMeTpOB Tp8KOB, npo-

8KllHH KOTOJ)blX HanpaaneHbl noA ManhlM 'yrnoM K nHHIIH ·6a3hlo 

5. IlpeAnOJK8H H peanH30B~H M8TOA onpeAeneHHll napaMeTpOB 

Tp"eKOB C y'leTOM MaTpHilhl KynOHOBCKOI"O pacceSIHHSI II HHTerpupo

BaHHeM CHCTeMbl ypaBHeHHli JlBlllK8HH51, KOTopoe BhllIOnH518TCSI ( noc

ne H8KOTOpblX ynpomeHHli J MeTOJlOM pa3}leneHH51 nepeMeHHhIX. 

npeMOJKeHHhlli cnoco6 .HHTeI"pHpoaaHl!51 }lan B03MOlKHOCTb npH 

ManhtX aaTpaTaX BpeMeHH Ha 3BM orrpe}len51Tb napaMeTpbl '!aCTHI( 

c BhlCOKOli T'O'IHOCTblO }laJKe a CHnbHO HeOJlHOPOAHOM (JlO 25%) Mar

HHTHOM none H c 60nblllHM H3M8HeHlleM BenH'IHHhl HMnyn&ca. 

6. Paapa6oTaHa H coaJlaHa nporpaMMa reHepanHH TeCTOBhIX 

TpeKOB 'ISCTHll pa3nH'IHbIX Mace B TOpM03llllleli cpeJle, noMellleHHOli 

B H80JlHOPOAHOe MaI"HHTHOe none. HaMepHTenbHble OlllH6KH H MHO

I"OKpaTHOe pacce51HH8 Y'IHThlBaJOTCSI MeTOJlOM MoHTe-Kapno. 
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7 • C noMOlllb!O nporpaMMbI-I'eHepa'l'Opa npoBeAeHa npOBepKa 

nporpaMMbI reoM·e'l'p11'!ecKoii peKOHCTpyKu1111 v 1-6 ", Ko-ropall Aana 

xopow11e peGynh'l'aThI. 

Pa6oTbI, nonoIBeHHble B OCH OBY AIICCepTau1111, Bb!IlOnHeHbl B,,. 

Te'!eH11e 1961-68 I'OAOB COBMeCTHO c rpynnoii c"OTPYAHIIKOB flBTA 
· /2t-8 12t-14 17t-20 23/ 

11 flB3 Ol1Hl1 11 ony6n11KoBaHhI ' ' ' • PeGynh-

TaTbI pa6oT HeOAHOKPaTHO AOKnaAbIBan11Cb Ha COBemaH!ll!X no 

MaTeMaT11'!eCKl!M MeTOAaM peweHl!ll 3aAa'I_ l!llepHoii cp1!3l!Kll, npo

llCXOAIIBWIIM B ily6He B 1964, 1966 11 1967 I'OAaX. 
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TaonHua I 

CTaTHCTH'leCKSSI nposepKa nporpaMMbl .1-a"x) 

Pe:3i,nhmom61 ol:if'q5oml(11 Pe.3.s,.nbrna,,.,1,, OC'f>C16on,l<t1 

/9,S.11pomoHH61)( mpel(oC. 10'1 :r,- r1e.30HH6flr rnpFko&. 

Bem1v<1HQ 
11.0 1-6 o>k119oeMoe 110 -t-6 o>kt190eMae 

:y;,, ~ 989. :J. ± q O!l 8 1 C03 :t. ± C, 0:3S 

--x; ~ 030 1. :!: q 0-2 8 0 .95'0 
f 

:1.. ± q 03S 

--p I !201, 9 1:too ± ~ 1. ;t,'1!'/q:, 2'/SO± it I 
-

--/3 . Z[_(}()OOY fl , 
F Ii"± q OOO!f.1. {1-0,~oootS ,§±0,000013 

--
igot 0, /009 O, 10033 :t qooofJ qooo~~~- 0± q ()00~09 

(P- PHoM)~ 

(Aff I_, 14 I± q1s -1, 15' -/±0,19 

{,8- /3HOM.)'-
t?,84,6 

(4~)'-
1-:t q 18 0, 81 ,(-±0.,19 

(tgot - i-gct,t 

(at9olf 
1, 08 -I-:!. q 18 o, n ,(.-±. q 19 

x) O5pa6aTLIBBnHCb Tpexa. creaepHp0BBHHNe C Y'l8T0M H3M8pHTeJib

HbIX OW.H60K, MHOI'OKpaTHOI"'O pacceSIHHSI H noTepb Ha HOHH38UHIO 

B H80,!lHOp0JlHOM MBI'HHTHOM ri~e JlBYXMeTpoaoA '--nponaHOBOA Ka

Mepbl. 

15 



I 

I 
I 

~ 
~ 

} 
t 
" ~ 
C 

0 

~ 
::r 
~ 
It 
< 
~ 
~ 
:i: 
~ 

U3Mepet1(.(e on-Cine c fi8CM-4 
11a n/a 

t/JMepe1111e on-Cine c- MlllfCI< 
" 

c6'opkt1 
co5°6tmuu 

HO n/a. 

6Gog u lle,,>r:;;-. -- ., 
HQIU>nneHUC "•"'< c MUHCK 
H(I MIIHCK" .... , .. Htl 69Cf'1-4 

I I. '' 
t 

2eoMemJJLl'lecka.FT n;>o2paMMQ 

,-,qzH. At:Nltl 

17/'ot'ef'ka Mame11uano no ,-neC"10M. 

/lf01"< llrN14 

05j,t1oomkt1 b1110f'll'l'H6tx. G3t1UMO.!Je,:;cm~ul, 

Ht:U"'( A~N71f 

npotepka MOmel'qQ.llQ no mec,naM 

MOlN. ,tlle"N1'~ 

o5paSomllo nr:p8uvH6tx tf3auMogeclc,n-8uC:: 

MQl~. At!N19. 

n10Cef'ka "1Qrn ef'uanQ no rnec,naM 

M4lH. ACUl'O.. 

noc.11egy1-0~t1J ooc'{e,n c.oc,61,.,.,,11; 

M411-(. ACH1, 

cma mt1c,nu4ec-kc,J1 °"/'ooo,n/.?q -Gcezo 

'51/?C n'l"'" Me H ,n Cl 

z.uc,,.,nar41"4"''' 
'1e&fom, 

Puc.I. 06ma .. cxeMa 3T8ll0B 06pa60T1tH B mum. 
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HQJH • 

.. eNi'C. 

nr1"ro•o,-1J, 

",~f"Poka~n, 

l"lr,,f"okq/97', 

I 

'... 

ceOMern/'uc,eckQ/1 o/"°<'f'OM"10 f-3 

/Unll ee GrllOHmJ1} 

~ 
t 
} 
<, 

npo.Ge,Pka t MOmef'llORO no 

} kj'Umepufl~ Cuoopktl coli61muu ,: 

lrQZHt,17>Hef, 
8moplll/H6te ,l\~ff'"q {B<>tl"'0.9PUcn, ~Ufi 

n;:u,2paMMo tl_!leHlnU9"U- n/'o2/'QMMO u_geH"?U'f't,-
·-

ka~uu J/"'?..qocmu~ klllJtlW J'-kGoNmo~ 

' ... 
} 

l 
" " 

n/'o.Ce,Pkll Ml1'ne_Pllt1Atl 110 

f<,Pume,,ott.RM 

' 

IYQZH,,t'11H'1./I 
11eHml/ 

11po.zf'tl""Ma ugewmutpu.l<a1.1m, 

keu-1t1noS. ~kl$kU 
( ne,otfu<tHOII' tfaau;,,ogf!'l:e,,-t.l/e-) 

I l'rt1U,t,"1N'1.Jf 
• A#NMt'/ • 

l1f'02j'OMMQ -G6f<tqC/1t>HU.P 

-ilf'9"""kmuCH6t:r MQCC-

VOn,6 

Pnc.2. CHCTeMa nporpaMM o6pa60TKB .o.na KaMep cpe.QHHX paa
Mepos. 
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I 2eoMelnfJW'fecl(QFI nJ::J0•!jJOMMQ f-6 

l l'fQtH. JeHmQ 

!7fl08epkQ Mamef'wana no tneC"7CIM 

i HQZH. AeHmQ 

npoepQMMQ ugewrnu'i°ul<Q<:Jl~" 

V"- 'N1Ch1U';S, q J'- }(60,unot' ( 6'rno/'u~r-161e 
ll.:1auMo:Je<Icrnt?-cr.P.,J. 

i /11Q2H, AeHrnQ 

I 

n/'oGe/'kQ M ameJ°ll'CI/IQ no n,e<?'1'1C/M 

i '1IQ2H. A eH,,,,Q 

11f'02f' Q l'1 M Q ugeHtnuipuka&Jtlu /(QHQ/106 

peal(quJ (t1ep6'u<tHoe 5:JQl/MogeJc.-nffue} 

i M_4ZH. AeHmQ 

npoCef'l<a MQrn~Q/IQ no . meC'170M 

I 
NQI.N. '1eHh1Q 

> 
OOC'fern coc>61mu,;' noc.negYJ.OUS qu 

'I-•---

l f>tQtH. AeHmQ 

crna rn u<?tnu <rec:ka.R OOf'a<>ornka 

;1kcneJ°llMeHrnq & 15e.noM. 

PHc.3. CHCTeMa nporpaMM o6pa60TKH nna: 6on&WHX nya1,1pbK0BblX 
K8Mep. 
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