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BseJienne 

Hcnonb30Bal!H0 nyab!pbKOBb!X KaMep 11m1 Hccne110Bal!HA Ha CHHXpo<fiaaoTpOHe 

OH.RH noTpe6oaano C031]aTh cneuHanhHyIO CHCT0MY o6pa6oTKH Hl!<jJopM~UHH, nony

qaeMolt npH H3MepeHHSIX nneHoK C aTHX KaMep. CymecTB0HHOlt '!aCTblO CHCT0Mbl 

o6pa6oTKH <jJHnhMOBOlt 1rn<fiopMaUHH SIBnneTCSI ee MaTeMaTH'l0CKaSI o6pa60TKa Ha 

aneKTpoHHO-Bbl'IHCnHTenhHb!X MSWHHax ( SBM), KOTOpbi0 BbinOnilSIIOT l]Be «jiyHKUlrn: 

Bo-nepBb!X, npoBOllSIT KOHTponb Ka'10CTBa H3MepeHHA C BbIXOllOM K onepaTopy 

Ha H3MepHTenhHOM npH6ope ('o6paTHaSI CBH3b'); 

Bo-BTOpbIX, npoH3BOl]HT paC'li!Tbl KHH~MaTH'l0CKHX napaMeTpoB Tp0KOB H co6bI

THlt, a TaKme CTaTHCTH'l0CKYIO o6pa60TKY OfibITa B uenoM. 

BbmOnHeHH0 8KCll0pHM0HTOB Ha COBp0M0HHOM ypOBHe Tpe6yeT CTaTHCTllKH 

OT Tb!CSl'I 110 1]0CSITKOB Tb!CH'I C06b!THA onpeneneHHOro THna, noaTOMY Ha SBM He

o6XOl]HMO nepepa6aTbIBaTb 0'10Hb 6onbWOft 061>eM HH«jiopMaUHH no uenoft CHCT0Me 

CBH3aHHb!X M0lKllY co6oft nporpaMM. 

npH C031]aHHH CHCT0Mbl o6pa60TKH «jJHnhMOBOft HH«jiopMaUHH B OH.RH Mb! He 

MornH 3aHMCTBOBaTb TaKH0 CHCT0Mbl H3 CERN a , EepKnH HnH EpyKX0ftBeHa, Tt!K 

KaK He pacnonaranH SBM aHanorH'IHoro Knacca, a nom«HbI 6bmH pacc'!HThIBaTU 

CHCT0MY Ha HM0BWH0CH y Hae Ma~HHbl THna M-20 H MHHCK. 3TO BblHYlltllano BbI-

6HpaTh 11nH nporpaMM o6p~60TKH npoCTbie, HO llOCTaTO'IHO TO'IHbl0 anropHTMbl, KOTO

pbi0 Tpe6oaanH 6hl Ha SBM Mano Bp0M0HH llnH C'li!Ta. CymecTB8HHO yny'IWHno ycno

BHH o6pa6oTKH if,HnbMOBOft HHif,opMaUHH C001lHH0HHe MSWHH MHHCK,-2 H M-20, kOTO

poe 6blnO BhlnonHeHo B OH.RH. npH 8TOM M01]n0HHble onepaUHH BBOl]a HH<!iopMSUHH 

c nonyaBToMaToB 6bmH nepeae11e11b1 aa MHHCK-2, a M-20 ucnonb3oBanacib Kai¢ 

Bbl'IHCnHTenh. 
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C npHo6peTeHHeM B OHHH MaWHH ESCM-4 H ESCM-6 noHBHnacb B03M0lKH0CTb 

nanbHettwero ycoaep~BHCTBOBBHHSI CHCTBMbl o6pa6oTKH ¢HnbMOBott HH¢opMaunn, _a 

C03ABHI{e TpaHCnHTopa C Sl3bIKB "FORTRAN"Ha ESCM-6 nosBonuT IIBM o6MeHUBBTbCSI 

npoI'paMMaMI! C CERN 'OM I! APYI'HMI! sapy6elKHbIMU na6opaT0plU!MlI. 

I'naBB. I 

06pa6oTKa JlBHHbl]C Ha 6sae CHCTeMbl aBM H3 M-20 

B8CM-3l.f, MMHCK-2 H MMHCK-22 

Ha pHc. 1 noKa3aHa cxeMa II aTanbI o6pa6oTKH llBHHbIX. TTpoXOlKllBHUe noT0KB 

na¢opMauuu B npouecce o6pa6oTKH MolKHo pas6nTb Ha Tpn KpynHbIX aTana. 

Ha nepaoM aTane npousBoASITCSI rrpocM0Tp, ll3MepeHne, HaKonm;mne n nepe

naqa .[laHHblX Ha MarHHTHble neHTbl 0CH0BH0A SBM AnH AanbHeltweA o6pa60TKH. Cne

llYIOllIHit aTan 3BKnIO'IBCTCSI B o6pa60TK8 0T.!lCllbHblX C06h!THA no . reoMeTpnqecKolt 

nporpaMMe n nporpaMMBM llllSI l!llCHTU4,UKBUlUI co6b!THA. 

Ha TpeTbeM aTane llp0H3B0.[ll!TCSI ,ll~C'll!T, B C00TBeTCTBHH C yKa3SHHHMH ij)H3HKa, 

BCllH'IHH, Heo6XOllHMblX llllH nocne.!lYIOl!lero CTaTHCTH'ICCKoro aHanHsa, H np0H3B0.[lHT

CSI caM aHanns .[laHHblX no BceMy aKcnepnMeHTY B, uenoM, 

3Ta CHCTeMa o6pa60TKH C03llBBanacb B 1961-1967 r. 6onblllHM KonneKTHB0M 

coTpynHnKoB BbI'IHcnnTenbHoro ueHTpa n na6opaTopnA OHHH. 

Ee paspa60TKB BKlllO'IHna B ce6H MO,!l8pHH3BUHIO SBM H o6'b81lHH8HHe HX B 

CHCT8Mbl, C031lBHHe H3MepnTenbHblX npn6opoB H nporpBMM llllSI o6pa6oTKH aKcne

pHM8HTanbHblX naHHblX H o6ecne'leHHH pa6oTbl CHCTeM MaWHH H ynpaaneHHH nonyaB

T0MBTH'IBCKHMH H3MepuTenbHblMH npH6opaMH. 

OnHcaHne .[l8Tanett C0311BHH0A CUCT8MblM0lKH0 HBATH B pa6oTax, cnHC0K K0T0-
. /1-48/ 

pb!X npuaeneH B K0HUe CTBTbH 

§ 1. HBKOIIIIeHHe .H IIepeasvs JlBBHbl:JC Ha MarBHTHble neHTJ:,I 

ocnosnon 3BM 11ocne rrpocMoTps H H3Mepeaan 

1. KaHan C ncnonb30BBHHeM 6yMaJKHOtt nep4JoneHTbJ KBK npoMell{yT0'IH0ro Ro

CHTenSI HH4>opMaunu. 

Hcxo.[lHblMH BenH'IHHaMH nmI nporpaMM o6,pa60TKH llBHHblX ll0 nocnenHero Bpe

MeHH HBZIHnncb xoopnnHaTw penepawx·xpecToB n npoexuntt Tpexa aa nneHxax, oT-
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nepij)opHpOBBHHhle Ha nHTHllopolKHolt 6yMalKHott neHTe n npouecce H3MepemIn onepa-
. - /~/ . 

T0pBMH HB nonyaBTOMaTH'IBCKHX 113M8pHTenbHblX npn6opax ( nYOCax) • Kall{Lloe 

co6bITHe nepij)opnpyeTCH HB OT,llBllbH0A 30He 6yMB)l{H0lt neHTbl. 

Boon. PynOHbl C 6yMall{HOlt neHT0lt 3aTeM npH n0M0l!lH cneunanbH0lt nporpaMMbl 

BB0lla HB MHHCK-2 'IHTBIOTCSI 30HB 38 30HOtt ·• H llBHHblC HBKannHBBIOTCH B onepa

THBH0A naMHTH SBM. no HBKonneHHH llBHHblX llllSI OllH0tt 30Hbl MarHHTll0A nellTbl 

npO.H3BO,llHTCSI sanncb HH4'opMBUHH, H npOll0lllKB8TCSI DB0ll llBHHblX co cnellyIOIIIHX 

30H 6yMall{HOlt neHTbl. Bnon ocymecTBnSieTCB C K0HTponeM nyTeM noBT0pHoro BBOlla 

Kall{noA 30Hbl H cpaBHCHHH K0HTP0l!bHblX cyMMi ecnn o6Hapyll{eHa own6xa npn Bnone, 

TO nponaB0llHTCSI eme OllHB nonblTKB C'IHTblBBHHB. B npouecce san_HCH naHHblX HB 

MarHHTHYIO neHTY B8118TCSI KOHTponb'sanncn H C0CTaBnBeTCB wxana ne4,eKTHblX 

30H, TO ecTb 30H, B K0TOpbI8 He ynanocb 38IlHCBTb MaTepnan. lllxana B KOHUe 

aanncu Ha llBHHYIO MBrHHTHYIO neHTY saH0CUTC!I B nepayro 30Hy neHTbl, B npouecce 

BB0llB H HBK0IIneHHSI 1IpOH3BOllHTCil npoBepxa BB8118HHott HH4JopMBUHU Ha H8K0T0pbIe 

KpHTepuu. HH(j)OpMBllHSI 0 xone 'IT8HHSI H aanncn Bbl.[l88TCH Ha neqaTb. 3Ta nporpaM

MB npoH3BO,llHT, TBKBM o6paaoM, KOMnneKTBUHIO Ha 0llH0lt neHTe na MHHCK-2 neH

TB Nil B uenn o6pa6oTKH) nopu11Ka coTHH co6b1Tntt. no11po6Hee 06 opraHnaaunu 
/19/ _J 

BBona CM. • B CHCT8Me o6pa6oTKH llBHHb!X B CERNe HM88TCB nporpaMMB REAP 

nnu SBM lBM-1401 - aHanor Hawett nporpaMMbl BBona Ha ·MHHCK-2 • 

TTepeaa'la naHHbIX ua ocHoBHyro Mawnuy, nocne HaxonneHuu HeKoToporo ico

nnqecTBB Marl!HTHblX neaT N.? 1 Ha' 'MHHCK-2 B C0OTBCTCTBHH c pacnncaHUeM 

pa60Tb1 SBM- M-20 n MHHCK-2 npoHSBOllHTCB nepemtCb!BaHne MaTepnana c . 

MarHHTHbIX neHT Nil (MHHCK-2) Ha MarnuTay10 neHTy Ha M-20, B ceaHcax caus11 

o6e MaWHHbl pa60Ta10T C0BMCCTH0 no OllHOtt nporpaMMe. TTynbT ynpaaneHUH HBX0llHT

CH Ha M-20. Ynpaenuromau qacTb nporpaMMbI BBOllHTCB Ha M-20. B C0OTBCTCTBHH 

C HH(j)opMBUHeA 0 MarBHTHblX neHTax, aa6paHHOA Ha n3Y Ha MBWHHe M-20, ro'I'o

BII-TCB nporpaMMa .!le.ACTBHA nnH· SBM MHHCK-2· u saTCM nepenaeTcB Ha MHHCK-'2. 

MHHCK-2 npoH3BO.[lHT npoeepxy npaBHllbH0CTH ripHeMa HHl!JOpMciiimrii npllc'i'ynaE11' 

K Bblll0llH8BHIO npHHHTOA nporpaMMbl. TTpn C0BM8CTHott pa6oTe SBM no nporpaMMe 

CBB3H llp0H3BO,llHTCH C'IHTb!BaHne HH(j)opMaUHH c neHTbl N.11 (npn aT0M .ucnonb3y8TCSI 

WKBna 11e9eKTHblX 30H), nepena'la HHtl>OpMBUHH HB M-20 H ee sanncb Ha M-20 "a 

MarHHTHYIO neHTY N.?2. Bee nepe)la'IH naif>opMBUHII M8lKllY SBM npoH3BOllBTCB C 

KOHTponbHblM cyMMlipOBallH8M MaTepnana. 'HMeIOTCB BapHBllTbl nporpaMldbl MR 

nepena'IH naHHwx c MHHCK-2 Ha M-20 n Hao6opoT. B nporpaMMe npenycMoTpeHbl 

,. 
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BXOL!bl LinSI HS'lana nnn llpOLIOnlK0HHSI pa6oTbl npn pa3nll'1Hb!X Cl!Tyaunnx, llCTp0'18IOIUHXC!I 

npu peanbHo8 axcnnyaTauuu, 'ITO coaLiaeT YLI06CTBa Lln!I pa6oTbi onepaTopoB, 3HS• 

KOMbIX nHWb C HHCTpyxuneA nporpaMMbl. TToL1p06Hee O CHCTeMe CBSl3H M8)KLIY 3BM 
/18 19 48/ ' . 

CM. ' ' • Heo6xoLIHMO CK830Tb, 'ITO llO.HBnem10 MarHIITHOil: neHTbl Jlh2 B uenH 

o6pa6oTKH II caMolt nporpaMMbI nepeLia'IH LiaHHhlX c MHHCK-2 Ha M-20 o6ycnoB

neHo nifWb pa3HbIMII CHCT0M8MH 38l!HCH Ha MarHIITHOA neHTe MHHCK-2 H M-20. 

B CHCT8Me o6pa60TKH LISHllbIX, pa3pa6oT8HHoil: B CERN e , 
T8K00 3B0HO OTCYTCTBy-

eT, TOK KSK MarHHTHS!I neHTa c lBM-1401 IIPOCTO nepeHOCHTC.11 Ha CDC - 6600. 

§ 2. Bso.a HHtjJopMBllHH IIpH HeIIocpe.acTBeHHOM coe.aneeHHH ( o.a-ll.ae J 

H3MepHTenbHbIX np116opoB C 8BM 

Ol!b!T aapy6e)!{Hb!X na6opaTopnA IlOK83bIBaeT, 'ITO M))!{H0 IlOL!l!SITb IlpOH3-

BOLIHTenbHOCTb rronyaBTOMOTl1'10CKlfX lf3M0pHTenbHblX YCTpOitCTB, ecmi: lfX H0Il0Cp0LI

CTB0HHO C00LIIIHl!Tb C 3BM TSK, 'IT06b1 3BM B rrpouecce 113MepeH11A Bena KOHTponb 

38 ero K8'10CTBOM. 

Y11acTHe 3BM B rrpouecce ll3Mep0Hll!I Il03BOn!leT ynenH'lllTb Ilp0113BOLIHTenb

HOCTb TpyLia npu ll3MepeHHH B 1,5-2 pa3a. ITporpaMMa Ha 3BM, KOHTponnpyromasi 

xoLI. 113MepeHHtt u HaKarrn11na10masi 9KC!l0pllM8HTanbHbl8 LIOHHb!8 Ha· MSrHHTHOfl. 

neHTe, 8Han11a11pyeT IlpHHlfMaeMyIO HH<pOpMauu10, 11 D cny,me o6HapylK0HII.H ow1160K 

orrepaTopa llnll arrrrapaTypb! CHrHan11311pyeT orrepaTopy O Heo6xoL1IIMOCTH IlODTOpllTb 

H3Mep0HHSI oum6011Ho lf3M8p8HHb!X Denll'IIIH. OnepaTop, D CDOIO oqepeLib, Mo:meT 

coo6mHTb 3BM o 38M0'10HHbIX IIM Ollllf6Kax B H3MepeHHott umpopMSUHII. TTpOll3B0-

LIHT0nbHOCTb TpyLia IlODbllllaeTC.11 KSK 38 C'leT nHKDIILl8Ulfll llODTOpHbIX nepeMepon, 

IlpOH3DOLIHMbIX nocne Toro, KSK rrneHKa CH.HTS ylKe C 113Mepl!T0nbHOro llp116opa, 

TaK H 38 C'leT HCKnl0'!0HHSI IlpOM0)!{YTO'IHOro HOCHTenSI IIH<popMSIIHII Ha 6yMS)!{l!Ofi: 

neHTe. KpoMe Toro, YM0Hblll8IOTC!I paCXOllbl M8lllHHHoro BpeMeHu Ha o6cqeT ue

B0pHo H3M0p0HHbIX co6bITHA 11, 'ITO 0'10Hb BSJKHO, COKpamaeTCSI Dp0MSI ( UllKn) o6-

pa6oTKll 113MepeH11fi:. 

PaccMOTpHM CIICT0MbI pa60TbI ITYOCoB on-line c 3BM, HMe10m11Mncn D JIBTA, 

8 llM0HHO CllCTeMy 

TTYOC on - line E3CM-3 (E3MC-4) 

H CHCTeMy 
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nYOC OD- line MHHCK-2 (MHHCK-22) 
/24 44-46/ 

II IlpODeLl0M COilOCT8BneHH0 9THX CHCT0M ' • 

CHcTeMs zaMepeHHH HB 6sae 3BM•B3CM-3M (BaCM-4) 

TTporpaMMa, 06ecrre11HB810ll18SI pa6oTy 9T08 ClfCT0Mbl, COCTOHT · H3 PSILIS 6nOKOB. 

TTepBbIM 6noKOM S!Bll!l0TC!I ynpaBn!IIOIU8!1 rrporpaMMa H rrporpaMMa C'b0M8 Lll;IHHblX 

C H3M0pHTenbHblX rrpn6opoD. 3TOT 6noK 06bl'IHO BblllOnH!leT T8KlK0 tpyHKIIHII JlHCil8T

'18pa,. o6ecrre'IHB810lll0ro pacnpeLieneHH0 MSlllHHHOrO Bp0M0HH LlnSI o6pa6oTKH LISHHbIX 

C pa3nH'IHbIX H3MepnTenbHblX npH6opoB, a T8KlK0 ot5ecrre'IHB80T llOCblnKy HH!pOpMSUIIH 

Lln!I o,rrepaTopa HS IlHWYIUYJ9 M8lll_HHKy. TTepBblft t5noK T8KlK0 KOHTponnpyeT H Bb!Ll80T 

orreparopy HH!pOpMSIIHIO llpll HapymeHHH HM IlpHH.HTo8 rrocneLIOBSTenbHOCTH orrepauHA 

o6Mepa CHHMKa. B COOTB8TCTBHH C KOM8HLl8MH, llOCTYllSIOIUHMH OT onepaTopa,aTOT 

6noK OCYUI0CTBlIS18T Ha~orrneHH0 IlOCTYil8IOIUHX KOLIOB B 6ytpepHbIX MSCCHBSX M03Y H 

rrocneL1y10my10 HX 38l!HCb HS MarHHTHbIA 6apa6aH. 3TOT lK0 6noK nporpaMMbl B npo

uecce JlBycropoHHero d6MeHa HH4,opM811H8A o6ecne'IHB88T LIHBrHOCTHKY pa6oTbl 

KaHanoB CB!l3H, H8CKOnbKO 9TO Il03BOn.HIOT norH'l8CKH0 B03M0)KHOCTH CX8Mbl CBSl31f 

63CM-SM c BHeWHHMH o6'beKTaMu. 

BTopoll: 6nox rrporpaMMbI copTHpyeT IlpHHHMaeMbl0 rpyllllbl KOLIOB B COOTBeT-

CTBHH C HOM0p8MH H3M8pHTenbHbIX nonyaBTOM8TOB H rrocneLIOB8T8nbHO o6pamaeTCSI 

K noz:inporpaMMSM KOHTpom1, 8H8nH3HPYIOlllHM 9TY HHlpOpMaIIHI0.06pa6oTK8 HH!pOpMSUHH, 

l!OCTyna10men C Toro unu HHOro H3MepuTen&Horo nonyaBTOMSTa, MO)KeT· ocy

lU0CTBnSITbC.H no pa3nH'IHb!M Ha6opaM nonnporpaMM. 

_Bb160p nocneLIOBaTenbHOCTH rronrrporpaMM 38Ll80TC.H norH'10CKHM HOMepoM aa

LIS'IH, Il0Cbin80MbIM B 3BM C rryn&Ta rronyaBTOMaTa nepen HS'lanoM H3MepeHHA. 

3TH llOLIIlporpaMMbl o6ecne'IHB8IOT KORTpOnb l!OCTYil8IOIUeA IIHlpopMSUHH B rrnocKOCTH 

KSL!pa: npoaepxy Tp8KOB Ha rnaLIKOCTb, rrpoBepKy npaBHnbHOCTH H3MepeHH!I perrepHbIX 

Kp0CTOB, KOHTponb YCTOlt'IHBOCTH Hyn.11 H3M8pHT8nbHOro npH6opa ll np. CTpyKTypa 

rrporpaMMbl CB!l3H 63CM-SM C rpyrrrrolt .nonyaBTOMaTOB Il03BOn!leT nerKo IlOLIK/lIO

'lllTb HOBbI0 rronnporpaMMbl KOHTpon.11 H o6pa6oTKH HHtpOpMaUHH. 

· BnoK IISKOilneHHSI llBRHblX IlpOll3BOJlHT H8KOilnenne Jl8HHbIX, IlOCTyrra10111HX 

B BHLl8 OTLI0nbHbIX 'IHCen OT p83HbIX H3M0pHTenbHbIX npn6opoB qepe3 yrrpaan.1110my10 

nporpaMMy. 
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EnoK nepBll'{HOl! o6pa6oTKII 8KcnepnMeHT8nbflblX naHHbIX. B COCT8B aToro 

6noKa BXO/lHT uenb1l1 psin nonnporpaMM, 06ecneq11Ba10n:mx npoBepKy npaBHm,HocTH 

nocTynaIOmell l!HcjiOpM8Ul!ll no pa3nl!TJHblM KpHTepHSIM B nnoCKOCTI! Kanpa. npoH3BO

/ll!TCSI npoBepKa 1!3MepeHblX TpeKOB Ha rna/lKOCTb, npoaepKa npaBl!nbHOCTH H3Mepe!!HSI 

onopHbIX TO'l8K (penepHblX KpecToB) •. MolKHO npoH3B0/ll!Tb TaKlKe npoaepKy TononormI 

1!3MepsieMOrO C06bITH.111 npoBepKy Toro, 'ITO Tp88KT0pl!II qaCTIIII nepeceKSIOTC.11 B 

0/lHOll TOTJKe II T./l. 

KpoMe aTIIX nonnpo_rpaMM. B COCT8B 6noKa BXO/lHT T8KlK8 nporpaMMB, opra

HH3YIOin8SI pa6oTy OTnenbHblX nonuporpaMM II . nOCbin8IOin8.II HllcjiopMaUl!IO O peaynb

TaTax npoBepKII qepea ynpanm1romI1l1 6noK Ha n11wymyIO MaWHHy nnsi onepaTopa I1a

MepI1TenbHoro np116opa. 

EnoK HaKonneHHSI ll8HHbIX Ha MarHl!THOl! neHTe npOH3B0.lllIT aanHcb H8Konnen

Hol1, npoaepeHHOl! 11 OTKoppeKTl!pOBBHHoll l!HcjiopMBUl!II no oTnenbH0MY co6bITl!IO ( HnH 

no onHol! npeKUl!I! co6bITHSI) Ha MarHl!THOll neHTe (MarHl!TH8SI neHTa Ng la) BOT

nenbHbIX aoaax nnsi nocnenyIOmell o6pa6oTKII. 

CncTeMa H3Mepemrn Ha 3BM E3CM-3M (ESCM-4) paccq11TaHa Ha pa6oTy c 

npoH3B0nbHbIM TJl!CnOM BHeWHHX o6'beKTOB. OnnaKo BcnencTBHe orpaHH'leHHSI no naMS!Tll 

B03MOlKH0 noncoenHHeHHe He_ 6onee 15-20 H3M8pHTenbHbIX npn6opoB. BpeMSI Ha 3BM; 

He aaHHTOe co6cTBeHHO ll3MepeHl!eM , MOlKeT 6bITb ncnonb30BaHo B peJKHMe pa3-

neneHHlI BpeMeHH nnsi C'lllTa npyrilx aanaq, nu6o nnH··_o6cqllTa naJIHhIX, paaee 11a

xonneHHb1X np11 11aMepeHHHx. B CIICTeMe nonycxaeTC.11 naMepeane co6bITill1 nn.11 

o6c'lllTa • a nocnenyIOmeM no pa3HbIM nporpaMMaM, naMepenne naHHhIX c paanb1Mn 

rpynnaMH npnanaxoa. 

llnH o6ecneqeHl!lI T8KOl! B03MOlKHOCTI! B Cl!CTeMe o6pa6oTKll HMeeTClI o6cnylKl!

B8JOin8lI nporpaMMa c6opKH_ II KOMnneKTBUl!H co6bITHtt. 

3Ta nporpaMMa ll3 0/lHOll MarHHTHOl! neHTbl N, la, nonroToanenHoll Cl!CTeMoll 

ll3Mepennl!, cjiopMnpyeT paanl!'IHbie neHTbl M2. Ha KalKnol! TaKoll neHTe KoMnneKTY

IOTClI peaynbTaTbl ll3MepeHillI naHHbIX nm1 0/lHOro axcnepI1MeHTa B Toll JKe caMoll 

cjiopMe, B KOTopol! Olm nonroTaBnHBaJOTClI npn naKonneHHI! naHHbIX C 6yM8lKHOll neHTbI. 
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CzcTeMa zaMepeHHII Ha 6a3e 3BM MHHCK-2 (MHHCK.,-22) 

BcnencTBH8 Toro, 'ITO STa aneKTpOHHO-Bbl'IHCnnTenbH8SI M8Wl!Ha He l!M88T Mar

HHTHbIX 6apa6aHoB, a onepaTHBHaH naMSITb C0CTOHT H3 8 Tb!CH'I H'l88K, IIMeIOTCH 
• 

ecTeCTBeHHbl8 TPYllHOCTH C peannaauHell /l0CT8T0'IH0 a4>qieKTHBH0ll cncTeMbl HS aTol! 

Bbl'IHCilHTenbH0ll MaWnHe. PeanbH0 cncTeMa H3MepeHHSI Ha aToll MawnHe npn caoell 

pa6oTe uennKoM aaanMaeT Maw11Hy MMHCK-2· nm1 pa6oTbI no H3MepeHHIO 11 n11ar

HOCTI1Ke nonyqaeMoro MaTep11ana. EcTecTBeHH0, nocxonbKYi OKOH'l8T8llbHbll1 o6C'lllT 

MaTepnana np01!3B0/lHTClI B nanbHellweM na. MawaHe 1'."-20, /ll!arHOCTH'18CKHe nporpaM

Mbl. pa6oTaIOT T0nbKO B nnocxocTH · onHoro xanpa c HaKonneHneM MaTepnana nm1 

nanbHel!well o6pa6oTKH Ha MarHHTH0A neHT8 Tl!na MI. np11 aTOM ans l!HcjiopMl!po

B8Hl!SI onepaTOpa nocTOSIHH0 Bbl/l8JOTCSI HS. n11wymyIO MQWl!HKY o6pa3bl KalK.lloro 1!3-

MepSieMoro co6&1T11si. HaKonn~nHasi 11HcjiopMa1111si Ha -Mar1mTHOl! neHTe N91 a nocneny10meM 

npII ceaacax CBSl3H C Bbl'IHCnl!TenbH0A M8Wll:H0ll M-20 nepenaeTCH Ha MarHIITHYIO 

neHTY N92, C KOTopolt II np01!3BO]ll!TCSI nepepa6oTKa naHHbIX no o6bI'IH0fi nporpaMMe 

o6pa60TKI! naHHbIX, TOI! )K8 caMoA, 'ITO I! nnsi o6pa60TKI! /lBHHbIX C nepljlop11p0B8HHOit 

6yMalKHOlt neHTbI. C11cTe¥a nporpaMM paCC'll!TaHa Ha pa6oTy C rpynnolt B 5-8 

nonyaBTOMaToB. npa_ aTOM Bbl'll!Cnl!TenbH8SI M8WHH8 uenmK0M 38HSIT8 TOnbKO 3TOlt 

pa6oToli. 

nporpaMMa npHeMa H /ll!BrHOCTl!KI! paCC'll!TaHa Ha 1!3MepeHl!SI Ha nonyaBTOMa-

TaX TOilbK0 nnsi 0/lHOro Tl!na axcnepHMeHTa, aepHee, /lllSI nocnenyIOmeA o6pa60TKH 
/4/ 

no onHolt nporpaMMe (nnsi MaTepaanoa c nponaHoaoA KaMep&I ). 

OTMeTHM, 'ITO xoTH MaWHHHoe BpeMH 3BM MHHCK He aaHHT0 11em1K0M Ha 

1!3MepeHHe, Hcnonb30B8Tb OCT8BWYIOTCSI 'laCTb BpeMeHH B pelKl!M8 paaneneHHSI ape

M8HI! nnH npyrnx aanaq H8B03MOlKH0 Bcne/lCTBHe Manon onepaTHBHOl! naMSITH HOT

cyTCTBl!SI naMHTH Ha 6apa6aHax. 

CpaBHeHHe cIICTeM H3MepeHHH Ha ocHoBe 3BM B3CM-8M (B3CM-4) 

H MHHCK 

npn axcnnyaTaunn nonyaBToMaToB a OH.HM -6ea casian c 3BM naHH&Ie npo-

611aaIOTCH Ha 6yMalKHOlt neHTe, a aaTeM BBO/lHTCH B MaWHHY MHHCK-2 Ha MarHHT

Hyro neHTY, HHcjiopMaUHSI C KOTOp_oA no3lK8 B ceaHce CBS13H nepenaeTCH HS Mawnay 

M-20 nnsi nanbHeltwero o6c'lllTa. nponaaonnTenbHOCTb nonyaBToMaTa np11 pa6oTe 

onepaTopa B 0/lHY CMeHy COCTaBnHeT 75 Tp8KOBo 

~ 

II 



Ha BBOll MaTepnana Ha ilawnue MHHCK-2 3a roll 11cnom,3yeTcsi 800 'laCoB 

BpeMeHH. Ha nepella'!y Ha M-20 HCnonb3yeTcS1 ]20 'ISCOB B roll. 

B nepeC'l~Te Ha OllHH TpeK STO COCTaBnSIOT: 

a) Ha BBOll na MSWHHe MHHCK-2 - 15 ceKITpeK, 

6) Ha BBOll 118 Maw:ime M-20 (Bp8Mll nepella'!H) - 2,6 CeKITpeK. 

0JKHllaeMoe yBenH•IeHne KOnH'IOCTBa H3M8pll8Mb!X Tp8KOB B CM8Hy 38 C'l~T 

pa60Thl on-line nonyaBTOMSTOB B MaCCOBOA SKcnnyaTSl!HH COCTSBnlleT 1,5-2 pa3a. 

YaenH'IOHne npOH3DOJlHTenbHOCTH 38 CMeHy llOCTHraeTCll K8K 3S C'l~ YCTp8H8HHll 

BpeMenn, 38Tp8'1HB!leMoro onepaTopaMH Ha nponepKy II nonroTOBKy 6yMaJKHOH neHTbl 

(110 l/3 DCero BpOMOHII), TSK II 38 C'l~T 06HapyJKeHHll OWH60K 113MepeHHll sneKTpOH

H08 Maw11Hofi B nponecce H3MepeHull, 'ITO no3oom1eT onepaTopy nponaBecT11 nepe

Mep, HO C!IHMSll nneHKII. 

CnenaeM npHKHllO'!Hbil! pac'l~T no aa1·paTaM MSWllHHoro BpeMeHu Ha 3BM llnll 
pa6oTbl on - line c nonyaBTOMaTaMu. 

ITpn npncoen11HeHHH rpynnbl nonyaDTOMSToB ( 10-15) K MSWHHe E3CM-3M no 

npnHllTOfi HSMH CXeMe pa60Tb! o6meA nporpaMMbl OlKHztaOTCll, 'ITO Ha onepa1111n no 

np11eMy H BbUl8'18 HHcjJopMannu, KOHTpong H o6pa6oTKH B nnOCKOCTH Kallpa 6yneT 

TP8THTbCll He 6onee 30 CeK M8WHHHoro Bp0M8HH 3BM Ha on.iio 10-nyqenoe C06bITHe 

H, npHM8pHo, ]5 MHH pa6oTbi H3MepHT8nbHOro nonyaBTOMSTa. ITpu pa6oTe C ]0-10 

nonyaBTOMllTSMH pacxoztbl Ha H3MepeHne COCTSBllT 5 MHH. ITOSTOMy ]O MHH MoryT 

Ob!Tb HCIIOnb30B8Hbi B p8JKHMe C'l~Ta C paaneneHHeM Bp8M8HH nnH o6pa6oTKH nony

'18HHOA HHcjJopMSIJHH no npyrnM nporpaMMaM. 

ITpn noncoennueHmf K Maw1me MHHCK-2 rpynnb1 H3 5-6-Tn nonyaBTOMaToa 

npn: 06Mepe Ha nonyaBTOMSTax ltSHHhlX c OllHOH KaMepbi Ha co6CTBeHHO H3MepeHne 

onHoro 10-Tn ny'leDoro co6bITHSI 6yneT TSKJKe pacxollOBaTbcsi, npnMepHo, 30 ceK 

MamHHHoro apeMeHn (3 ce1c Ha TpeK). OnHaKo acnellcTnne Toro, 'ITo Ha MawnHe 
MHHCK-2 

H8B03M01KHO HCllOnb30BSTb OCTBnbHOe BP8MSI nnsi C'l~Ta no npyrnM 

nporpaMMaM, a H3-3a ManoA onepaTHBHoA naMllTH HeBoaMoJKHo noncoennHeHne 

6om.moro 'IHcna nonyaBToMaTOa (5-6 npn pa6oTe c '11ncneTqepoM', no 8 - 6e3 

'llHCil8T'lepa'), <!iaKTH'l8CKH Ha H3MepeHne 6yneT ncnonb30B8TbCSI Bee M8WHHHoe 

BpeMll, 'ITO COCTSBHT.Ha TpeK 11-]8 CeKyHn. KpoMe Toro, Ha nepena'ly STOA HH<!iop-

:l\.m11uu Ha MSWHHy M-20 Heo6xonnMo eme 2,6 ceK. H3 aHann3a 

IUUjlp BHllBo, 'ITO a·cny'!ae "ncnonb30B8HHSI MSWHHbl MHHCK-2 Ha pa6oTax OJJ..l,.liile 
BbIWenpnBelleHHblX 

c nonyaBTOMaTaMH <!iaKTH'lecKne pacxollhl MaWHHHoro BpeMeH11 Ha MHHCK-2 
B 
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pac'l~Te Ha OltHH TpeK COCT8Bnll8T ]4-21 ceK. ITpn pa6oTe C BBOltOM C 6yM8lKHOA 

neHTbl Ha Tp8K ncnonbayeTcll ]8 ceK. ITpenMymecTBOM CHCT8Mbl 011 - line llBllll-

8TCll TO, 'ITO C TeM lK8 KOnH'l8CTBOM n1011eA Ha H3M8pHTenbHblX nonyaBTOM8Tax 
• 

B nonTopa paaa yBenH'll1B88TCll cyMM8PH08 KOnH'l8CTBO TpeKOB, H3Mep11eMoe HS 

STHX yCTSHOBKax. 3KOHOMHTCll TaKJKe ,. 15-20% BpeMeHH Ha MaWnHe M.:..20, 3a-

TpS'IHBaeMoro ceA'l8C HS o6C'l~T ll8HHb!X 38 C'l~T nepeMepoB ( B paC'l~Te HS omm 

TpeK STO COCTaBnlleT .. 3 ceK). EcT8CTB8HHO, 'ITO Hcno11b30B8HHe CHCT8Mbl npH 

pa60T8 C 'IHCIIOM K8H81IOB on-line npn6opoB, M8Hblll~M 6, nenaeTCll yJKe C TO'IKH 

3peHH~ ncnonb3oBaHHll ~peMeHH 3BM MHHCK-2 neahirollHhlM n MOJKeT Ob!Tb npn

·MeHeHo TOnbKO npn HSnH'IHH HeaarpylK8HHOA MSWHHhI. 

AHanna paCXOlla Bp0M0HH B CHCTeMe nonyaBTOM8T8 011 - line c E3CM-3M 

noKa3.bIB8eT, 'ITO Bp8Mll, 38Tp8'1H.B88M00 STOA M8WHHOA npn H3MepeHHH OllHOro 

Tp8Ka (3 ceK), npHM8pHO paBHO BpeMOHH, 38Tp8'1HDaeMoMy MaWHHOA M-20 Ha BBOll 

sToro JKe TpeKa c 3BM MHHCK-2 (2,6 c~K). 3KoHOMHTCll 15 ceK Ha TpeK, aaTpa

'IHBaeMbIX C!a)A'ISC MaWHHOA MHHCK;..2 Ha BBOlt naHHblX c 6yMalKHOA .neHThI • 

YnenH'IHBaeTCll B 1,5 paaa npoH3BOLlHT81lbHOCTb Tpyna onepaTopoB HS H3M8pHTenbHblX 

nonyaBTOMaTax, H SKOHOMHTCll npHM8PHO 15-20% BpeMeHH, 3aTpa'IHBaeMoro ceAqac 

Ha C'l~T no reoMeTpH'leCKHM nporpaMMaM, 'ITO COCT8Bllll8T B pac'l~Te HS OllHH TpeK 

.. 3, ceK. 

HeK0Topb1e BbIBOnb1. XOTll paooTa B peJKHMe 011- line rpynnhl H3 5-6 nony

aBTOMSTOB C MHHCK-2 npn o6c'l~Te H8KOil118HHbIX ll8HHblX Ha M-20 SKOHOMH'l8CKH 
t , 

He xyJKe, '10M npn BBOll8 6yMSJKHOA nel!Tbl na MHHCK-2 • BpeMll ueHTpanbHoro 
• ./ . x/ 

nponeccopa MHHCK-2 ncnonbayeTCll Ha llSHHolt aalia'le llaneKo He nonHOCTbIO 

llnll neneA HaKonneHHSI H KOHTponsi H3M0plleMoA HHcjJopMSUHH llOCTaTO'IHO OblllO 6bI 

6onee npocTol! H 6onee ll01ll0BOA M8WHHbl (HeT Heo6xOllHMOCTH HM:Tb 6onhwoA Bb16op 

BHeWHHX ycTpoAcTB, CHllbHO p83BHTbl0 U0HTpanbHbl0 H apmjiMeTH'l0CK00 ycTpOl!CTBa) • 

Hcnonb3oaaHne ESCM-3MJs peJKHMe 011 - line 6onee ~<jieKTHBHo, TaK KSK 

B nponecce H3MepeHHSI iilleT C'l~T llpyrnx ·3a1la'I nnn BelleTcst o6pa6oTKa panee 

HSKonneHHOro MaTep11ana, XOTll npn STOM H HaKnallhlBaIOTCll H3B8CTHbl0 orpaHH'l0Hllll 

Ha Knacc. aalla'l, pewaeMbIX a pelKHMe paalleneHHll apeMeHH. 

xi 
llnll coallaHHst Ha MHHCK-2 ~eKTHBHoll cncTeMbI, noaBOllllIOIIlell B pe-

JKHMC paalleneHHll apeMCHH B0CTH C'l~T no pa3Hb!M nporpaMMaM, H806XOllHMO nn6o 
pacwnpHTb onepaTHBHYIO naMHTbo 11n60 nollC001lHHHTb MarHHTHble 6apa6aHbI. 
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B CBS13H C aanycKOM B aKcnn.yaTaUHIO 6onee MOinHh!X MalllHH, KOTOpb1e BCIO 

o6pa60TKY naHHh!X B03bMYT Ha ce6si, nnsi ynpanneHHSI pa6oTofl: nonyaBTOMaTH'leCKHX 

uaMepnTenhHhlX npn6opoa uenecoo6paaHo 6yneT npnMeHsiTb 6onee 11ellleBb1e 3BM, 

11eM ESCM-4. 

Mb1 uMeeM HeKoTo!)blfl: onhlT aKcnnyaTaunn 011Horo ITYOCa c MHHCKoM 6ea nc

nonhaonaHHSI o6paTHofl: cnsian. 

Cefl:'lac K MalllHHe MHHc.;K noncoexmHeHhl 3 nonyaBToMaTa ( B03MOlKllo pac
x/ 

lllHpeHne rpynnh1 no 5). 3Ta cucTeMa nonroTannnnaeTcsi K cna11e B aKcnnyaTaunro 

BhlnonHeHo TSKlKe noncoennHeHHe 5 nonyanroMaTon K Iv1a1111me 63CM-3M JI 

coanana -COOTBeTCTByromasi nporpaMMa, ynoBJJeTBOpS!IOIIISSI cqiopMynnponaHH!,IM Bblllle 

Tpe6onaHHSIM. 3Ta CHCTeMa T8KlKe roTOBHTCSI K npOH3BOACTD8HHOA aKcnnyaTSllHH. 

Ho ace :>Ke,noKa y Hae HeT 6onblllOro onb!TS npoH3BOllCTBeHHOfl: aKcnnyaTallHHJ TPYllHO 

CKa3aTb, nony'IHM nu Mbl ynenH'leHne npoH3BOAHTenbHOCTH Tpyna B I ,5-2 pasa~ 

OnHaKo, ecnH IICXOllHTb H3 H8lllero He6onblllOro. onhITa, a . TaK:>Ke H3 onb1Ta aapy6eJK

HblX na6opaTop11A, To ne BhI3blBaeT coMneHHA, '!TO coennnenHe nYOCon c 3BM -

aTO peanbHhlA nyTb ynenn'leHHSI 'IHCna H3MepeHUh!X TpeKOB 6ea ynenH'leHHH 'IHCna 

npH6opoa ll onepaTopon. He Bbl3hlBaeT COMHeHHfl: TSK:>Ke TO,. '!TO aTa CHCTeMa H3Me

peHHA 6y,qeT :>Kll3HeHHa B 6ynymeM, HeCMOTpH Ha aanycK BDTOMSTH'lecKHX CHCTeM 

ll3MepeHHH THna HPD , PEPR , SR • He ronopH yll{e o TOM, '!To npH pa6oTe c 

HPD cHcTeMa IlYOCon MolKeT 6b!Tb Hcnonhaonana nnH CHHTHH •MaCKH•, q>H3HR;. 

ncerna BCTpeqaeTCH co Cny'laHMH, KOTOpb!O no TOM HnH npyrHM npH'IHHaM He MOryT 

6blTb o6pa6oT8Hbl aBTOMaTH'IOCKHMH CHCTOMaMH, H nnH KOTOphlx n0Ha1106HTCSI no- · 

nyaBTOMaTil'!eCKHe CHCTeMbl. EcTeCTBOHHO, '!TO nonyaBTOMaTH'leCKHe CIICTeMbl 6ynyT 

ycoaepllleHCTBOBaTbCH nyTeM yny'!IlleHHH nporpaMM ll Hcnonh30BaHllH 6onee onTHManb

Horo Kilaccll 3BM, COBepmeHcTBOBaHH.II nYOCoa n npocMoTpOBb!X CTonon. 

CHCTBMB H3Mepenna HB 0CH0Be npoCM0TpoBO-H3MepHTenbHbIX CTOnoB 

·ollHHM H3 B03MOlKHblX BapnaHTOB nonyqeHHlI naHHb!X C nnenoK lIBnS!eTCSI ncnonh-

30BaHHe npocMOTpoBO-HaMepnTenbHhlX CTOnoD He TOnbKO lln!I npocMoTpa H npnrOTOB-

x/ Pa60Tb1 no coei:maeamo ITYOCoa c MHHCKoM nenyTCH n OH.RH coaMecTHo 
llBYMlI na6opaTopH!IMH -nBTA II n.Rn. 
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neHHH 'MaCKH"' nnH HPD, 
HO n nnH npciaeneHHH nonHoro uaMepeHHH, conMemeH

aMepHKaHCKIIX ueHTpOB TSKHe CHCTeMbl 
Horo C npoCMOTpOM. B pHJ:Ie aanaJ:IHb!X ll 

HSXOllSIT npuMeHeHHe H OKa3hlBaIOTCH llOCT~TO'IHO aq>q>eKTHBHb!MH. EcTeCTBeHHO, '!TO 

npoCMOTpOB0-113MepHTenbHblX CTonax oKalKeTCH nocTa

B ily6He. OpraHH38UHSI 
ecnH TO'IHOCTb H3MepeHHlI Ha 

TO'IHOlt, HMeeT CMbICn HCnbIT!lTb TSKYIO CHCTeMY H y HOC 

H3MepeHHil Ha npocMOTpOBblX cTonax 

nonyaaToMaTaX,T,e. B03MOlKHhl )lBa 

6yMaJKHY!O nepqiopHponaHHYIO neHTY 

npaKTH'!eCKH TaKaSI JKe, KaK II Ha H3MepnTenhHbIX 

pelKHM8 C Bbllla'!elt peaynbTaTOB H3MepeHHI!. HS 

HnH pa6oTa .~n - line c 3BM. 

D·S. MaTeUBTH'leCKBJI o6pa6oTKB 0Tt1enbHOro co6bIT11H 

O611!BH opraHH3BIIHJI o6pa6oTKH 

BTOpb!M KpynHhlM aTanoM B o6pa6oTKe naHHb!X SIBnHeTCSI o6pa6oTKa aaKon

neHHOi!: IIHq>OpMaUHH HO MarHHTHOlt nenTe Ng2 no reoMe•rpil'IOCKHM nporpaMMOM .H 

nporpaMMaM nneHTHqJHKaUHll, ITpll OOC'lflT~ no aTHM nporpaMMaM npoH3BOllHTCR llillI 

npocTp8HCT!leHHOA KapTHHbl co6hITIISI, uaxoJKlleHHe 

rnnoTe3h1 o THne·co6hI-
KaJKnoro co6bITHlI BOCCTaHoaneHne 

xapaKTepHCTHK KalKJ:IOrO TpeKa, npoaeplIIOTCSI B03MOlKHb!e 

THlI H Bbt6npaeTCH aan6onee nepoHTHaH rnnoTeaa. 

reoM~TPH'leCKHe nporpaMMbl HaKannnnaroT peaynbTSTbl cnoero C'lflTa Ha TaK 

Ha3hIBaeMofi 'rp!13HOlt' MarHHTHol!. neHTe ( / N.,3). C aTOi!: MarHHTHOfi neHTOfi pa6o

T8IOT nporpaMMhl npoaepKH co6b!Tllil no aanaHHblM KpHTepirnM, KOTOpbie HBXOA!IT 

nnoxo 11aMepeHHbie TpeKH H BbIJlaIOT HHq>opMSUlllO nnn !IX nepeMepa. nonTOpHO H3-

Mepe!1Hbl0 H aaHOBO o6c'IHTaHHble 
/25/ 

TpeKH aanHCbIBS!OTC!I Ha "rpH3llYIO"' neHTY N~3 

B cooTB8TCTBYIOllllle M8CT8 • 
Co6bITH!I, ynoaneTBOpS!!Ollllle KpHTepHlIM ( 'xopo11rne" co6b!THH). nepenHCblB8IOT-

CSI B He'leTHbie 30Hhl "''IHCTOil'- neHThl ( N_,4) • nanee nporpaMMbl nneHTHq>HK8UHII nH

noK H y -KBSIITOB aanHCb!BSIOT Ha aTy 
neHTY B q{)THhle 30Hbl peaynbT8T caoeA 

/5 JO IV pa6oTbl ' ' • B nepnolt 30H8 neHTbl NJ I xpa!IHTClI xapaKTep!ICTHKa 
peaynbTaTOB 

C'lflTa H HHq>OpMaUHlI O co6hITHlIX, 11MerolllHXCSl ua aTofi neHTe. 

ITporpaMMa HHneHTHq>HKSllllH KaHanoB peaKUHI!. 11cnonh.'.lY8T 'qHCTyro• neHTY 

N<4 a Ka'leCTBe ncxonHofl:. PeaynhTaThl caoett pa6oThl sTa nporpaMMa aam1cb1BaeT 

Ha MarHHTHyIO neHTY N-5. B COOTBeTCTBHH c oT6opO'IHblMH nepq>oKapTaMH, "'xopomne' 

co6bITHlI C neHThl Nq 5 nepenHCb!BaIOTClI ua neHTY N.,6, KOTOp!llI SIBnlieTCH 6116nn0Te

Kott HH11eHTHljii1UHpOBaHHblX co6bITHi!: no naHHOMY aKcnepnMeHTy. 
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B HacTonmee BpeMn om1caHHan CHCTeMa opraH11aau1111 pa6oT no o6pa6oTKe 

Ha aTOM aTane HSXOAHTCSl B onbITHOH aKcnnyaTaUHH. rnaBHbie TPYllHOCTH Ha nyTH 

BHe11peHHSl aTott CHCTeMbl ( nporpaMMa no11roT0BneHa I'Oll TOMY Haaa11.) B npOH3BOll

CTBeHHYIO aKcnnyaTaUHIO ne)KaT B c«l>epe OTHIOllb He MaTeMaTl'l'teCKOtt HnH norH•teCKol!:. 

CAep)KHBaeT BHellpeHHe 8TOfi CHCTeMbl OTCyTCTBHe B3aHM03aMeHneMOCTH MaI'HHTO!pOHOB 

Ha M-20 H HX Manan HSAe)KHOCTh. rnaBHbIM HOCHTeneM npoMe)KyTO'IHOi!: HHqJOpMBUHH 

IioKa nBnSllOTCSl nepcpoKapTble l1 A8)Ke npH onb!THOA aKcnnyaTaUHH · CHCTeMbl C HC

nonh30B8HHeM MarHHTHOtt neHTbl Ann HaAG)KHOCTH Bb!A8IOTCSl eme H nepcpoKapTbI. 

I'eoMeTpH'l6CKBH nporpBMMB 

B OHHH cel!:qac HaXOllHTCSl B CTaAHH aanycKa TpeTbe noKoneHHe reoMeTpH-

. /20/ 
qecKott nporpaMMbl Ami o6pa6oTKH KaMepHbIX CHHMKOB C IlY3blpbKOBblX KaMep 

KpoMe Toro, ObinH C03A8Hbl II aKcnnyaTHPYIOTCSl eme ABe nporpaMMbl Ann KaMep 

/26 27/ · 
BHnhCOHa. ' , cneuHcpHKOi!: KOTOpbIX nBnneTCSl Y'I~T 6on&wott HeOAHOPOAHOCTH 

MarHHTHOI'O nonn II HeOOXOllHMOCTb Y'I~Ta TOpMoJKeHHSI, TaK KaK IlpH nOMOWH aTol!: 

KaMepbI qJHKCllpyJOTCSl H o6pa6aTbIBaJOTCll cneAbl npoTOHOB Manon 3Heprnn, 'lame Bcero 

OCTaHaBnHBaIOWH0Cll B KaMepe. 

Mb! He 6yAeM 3aAep)KHB8ThCSl HH Ha nepBbIX reoMeTpH'leCKIIX- nporpaMMax, 
. /3/ 

IIH Ha aKcnnyaTHpyeMott cel!:qac nporpaMMe H ee p83HOBHAHOCTSlX. PacCMOTpHM 

HOBYIO nporpaMMy reoMeTpH'leCKOtt peKOHCTpyKUHH Ami 6onhWHX nyab!pbKOBblX 

x/ /20/ 
KSMep • TTpn C03AaHHH Obin Y'ITeH OilbIT paapa60TKH Bcex npeAblllYWHX 

nporpaMM, 11, COOCTBeHHO, B COCTaB HOBOi!: nporpaMMbl BXOllHT pllA . 6noKoB, c11enaH-

HblX llnll npellblllYWHX nporpaMM H onpas11aswux ce6n a pa6oTe, Hoaall nporpaMMa 

obma aa11yMaHa KaK yHnBepcan&Hall reoMeTpH'lecxan nporpaMMa, pacc'IHTaHHall 

Ha o6pa6oTKY 11aHHblX C JIIOOblX ny3blpbKOBblX KaMep C 'IHCnOM OO'bClKTHBOB ll0 WeCTH 

BKnlO'IHTenbHO. 0nTH'I8CKHe OCH ·oo'beKTHBOB llOn)Kffbl OblTh napannenhHbIMH. llnll 

o6ecneqeHHll nerKol!: HaCTpoAKH Ha o6pa6oTKY ·11aHHblX C nJOOblX KaMep, Bee KOH-

CTaHTbl, Oill1CblBa10w11e KaMepy H pe)KHM pa60Tbl nporpaMM, BblHeCeHbl B 

Hbll!: MaCCHB, B 8TOM MaCCHBe aa11a10Tcn: 

0Tll0nh-

xi 
Mbl C'IHTaeM, 'ITO aTa nporpaMMa MOJK8T Ob!Th Hcnonh30B8Ha IlpH o6pa6oTKe 

11aHHbIX c KaMep, nnaH~pyeMblX OHHH 11nn ycTaHoBKH a 114>B3 (r.Cepnyxos). 
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1. qucno cTepeoronosoK 11nn cwuaaHHll TpeKOB (1-2). 

2. TeopeTH'IeCKHe KOOPllHHaTbl KpecTOB. 

3. KoacpcpuuueHTbl paanoJKeHHll B pHll tj,yHKUHA, xapaKTepuay10WHX OilTH'I8CKYIO 

CHCTeMy KaMepbl H OO'beKTHBOB. EcnH «jiyHKUllH aa11aHbl He B BHlle pn11a, TO HX 

HY)KHO aanporpaMMllpOBSTh. 

4. KoopllHHSTbl o6'beKTHBOB B CHCTeMe KOOpAHHST KaMepblo 

5. Ha6op KOHCTaHT Anll oT6paKOBKH H3MepeHHi!: 11 onpe11eneHHH napaMeTpOB 

TpeKa: MaKCHManbHSSl 11n11Ha KOpOTKOI'O TpeKa, 11onycTHMOe paCXO)KJl8HHe HMnynbCOB 

P, onpe11eneH1IblX no npo6ery H Kpl!BH3H8, KOHCTaHTbl llnll ynpaaneHHH crnal!<.HBa

HHeM H Bb16pocoM nnoxo H3MepeHHblX TO'IeK, KpeCTOB ll Toll, 

6. Ta6nuua MSI'HIITHOI'O nonll B KaMepe, KOTOpoe npennonaraeTCSI CHMMeTpH'IHblM 

oTaocuTenbHO nnocKocTel!: x =0, Y=0. 

06III8R cxeMB reoMeTpHttOClrolt JiporpaMMl,l 

/20/ 
Opraa11aau11n pa60Th1 nporpaMMbl .noKaaaaa aa ee 6noK-cxeMe (puc. 3). 

Pa5oTa nporpaMMbl Ha'IHHaeTCSl C BblOOpKH llllHHblX 113 ll3Y H aacTpOi!KH nporpaM

Mbl, 3aTeM npOH3BOllHTCSI BBOll oqepellHOI'O COOblTHSI C MarHHTHOli neHTbl No2. nanee 

ocymecTBnl!eTCSI nposepKa HanH'IHSI npll3!18KOB 38'10pKIIBOIIHSI u, ecnH TaKH0 npH3HaKII 

eCTb, TO HCKnIO'IaIOTCSI aeaepHO 113Mepe!IHbl0 aenH'IIIHbl no cnenHanbHOi!: no11nporpaM

Me, 3aTeM o6pa6aTblB8IOTCSI KpeCTbl, H Bblll8IOTCSI napaMeTpbl npeo5pa3oBaHHH KOOp-

111111aT B onTH'I0CKYIO CHCTeMy nmt K8)Kll0A npoeKill!H, npu 3TOM npoH3BOllHTCH npo

aepKa npaBHnbHOCTH H3MepeHHH KpeCTOB, II BbllllllOTCH napaMeTpbl ycallKH nneHKH. 

nnn acex TpeKOB 11enaeTCSI npeo6pa30B8HH0 B onTH'I0CKYIO CIICTeMy II 381ll!Cb naHHblX 

Ha MarHHTllbll!: 6apa6aH. 

nanee npOH3BOllHTC~ o6pa6oTKa KSJKllOI'O TpeKa no oTnenbHOCTH. l111cpopMaUl!H 

nnll oqepe1111oro TpeKa C'Il!Tb1Ba;Tcn c MarHHTHoro 6apa5ana. nccnenoaaTenhHo Bbl-

nonHneTCH npoaepKa na rnanKOCTh, Bb!6poc nnoxo H3MGpeHl!blX TO'I0K B Ka)KJlOfi 

npoeKUHH TpeKa, noHCK COOTBeTCTBYIOinHX TO'I0K H BOCCTlll!OBnenne npocTpal!CTBel!

HblX KOOpllHl!llT, Ecnil H800X01ll!MO, TO rrpOH3BOllHTCSI CWHB8Hll0 TpeKa, 113Mepe1111oro 

pa3/lll'IHblMII cTepeonapaMn·. Cneny10m11M sTanoM .o6pa6oTKll SIB/ISl8TCH nonCK 118'18/lb

HOrO npn6nlllK011llSI ll/lSI napaMeTpOB Tpe1m nyTeM annpOKCHMSUllll npoeKUllll npocTpa11-

CTB8l!llblX TO'I0K TpeKa 118 nnocKOCTb z ;,,.o napa6onofi ll BBGllGllllSI nonpaBOK 118 llO

Hll38UOIIHbl0 (11 pan11aUl!OIIHbie - nnn, 3/18KTpoHa ) flO'Iepll ~ H00AHOpOllHOCTb MarHIIT-

noro nonll, 
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Llm1 onpeneneHilll OilTHManbHblX oueHOK napaMeTpOB TpeKa CTpOl!TCll <PYHKUHOHan 

x2 
, Y'lllTblBSIOl!lllll MaTpuuy MHoroKpaTHoro paccel!Hll!!, B <PYHKUHOHan BXOnHT pac

C'lHTSHHSll TpaeKTOpllll - HHTerpan ypaBHeHHll nopeaua B peanbHOM MarHHTHOM none 

c Y'l~TOM noTepb, Xopowull Bb!60p HS'l8llbHOro npu6nHJKeHHll noaaonSieT orpaHH'lHTh

Cll TOnbKO onHoll HTepaunell no MeTony Hb!OTOH8 npu OKOH'l8TenbHOM onpeneneHHH 

napaMeTpoB, 06pama101IlHX B MHHHMYM X 
2 

• 

nocne o6pa6oTKH Bcex TpeKOB npouaaonHTCll KoMnneKTOBSHHe naHHbIX o6pa6oT

KH no BCeMy co6b!THIO, 

XapBKTepHCTHKB B03MO)f(HOCTeit H napaMeTpbI 

reoMeTpH'leCKOit nporpaMMbI 

1, LlonycKaeTcll aanaHHe no 30 KpecToB, 

2. MarHnTnoe ilone MOJKeT 6bITb onncaHo 'lncnoM To'leK· nonl! He 6onee 320, 

ITpennonaraeTcll paBHoMepHbili war no KaJKnoll ocn. 

3, B co6b!Tllll MOJKeT 6b!Th no 15 TpeKoB. 

4, Ha npoeKUIIII TpeKa nonlKHO 6b!Th 11aMepe110 He 6onee 20 TO'leK, nnll .. CWH

Toro' TpeKa B npocTpaHCTBe nonycKaeTCll He 6onee 30 TO'leK, 

5, T.Jncno 061,eKTHBOB OT nayx no weCTH. 

6, B o6hI'lHOM cny'lae nponcxonnT nepe6op Tpex Mace ( ·,, , IC , P l. no no

nonHnTenhHbIM npuaHaKaM B03MOlKeH C'l~T TOnhKO nnll OllHOll, llBYX nnn 'leTblpex 

Mace (n66aBnS1eTc.11 sneKTpoH), 

7. MoryT aanaBaThC.11 npll3HSKH OCTSHOBKH H llll8HTH!pHKaUHH nnH KaJKnoro • 

TpeKa, 

8, 3anaroTcll· npHaHaKH THnoB co6bITHli, KOTOpble aaTeM BblllSIOTCl! Ha cneuHanh

HYIO nepq>oKapTy nn.11 ynpaaneHHll nocnenyronmMH nporpaMMaMH. MoJKeT 6bITh aa

lWHO 10 paanH'lHbIX THnOB C06bITHll. 

CTBHIJBPTHble noanporpBMMbl ann reoMeTpH'leCKHX nporpaMM 

reoMeTpHqecKaH nporpaMMa nanucana B KOJlax MSWHHbl, OllHSKO, OCHOBHbl8 

ee 'lSCTH HallHCSHbl B BH/le CTSH/lapTHb!X nonnporpaMM B CllCTeMe HC-2,. H 3TO 

n03BOnl!eT nerKO npoBO)lllTb MonepHH3SUHIO nporpaMMbI, 3SM8H!lll OTJlenbHbl8 

nonnporpaMMbI Ha npyrne, 6onee coaepweHHbie, Pl!Jl CT8HJl8pTHblX nonnporpaMM 

ncnonhayeTCll ae TOnhKO B onHCblB8.8MOll nporpaMMe, HO H B pl!Ae npy-

rnx, C031lSHHhlX B nBTA, B 'l8CTHOCTH, B nporpaMMax AnH o6pa60TKH ASHHbIX 
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Q HCKpOBblX KaMep, C KaMepbI BHnbCOHa. CaMa reoMeTpH'leCKS!! nporpaMMa, q>aKTH

'leCKII, cocTon~ na ynpaam110me8 nporpaMMbI, KoTopan oprannayeT pa6oTy pnna 

CTaHnapTHblX nonnporpaMM. ITpnaeneM nepe'leHb ll KpaTKYIO xapaKTepHCTHKY STIIX 

nonnporpaMM, 

CTSHQBpTHBSl nporpBMMB o6pa6oTKH KpecTOB 

3Ta nporpaMMS M8TonoM HSHMeHbllHX KBanpaTOB onpenenlleT KOS!p!pHUH8HThl 

npeo6pa30BSHHll OT CHCT8Mbl KOopnHHaT H3MepnTenbllOro npn6opa K onTn'leCKOft 

CllCT8M8 KOOpnllHST KSM8pbl C Y'l~TOM nelj>opMSllllll IInell!CH. 11cxonHhIMH naHHb!MH 

nm1 pa60Tbl nporpaMMbl HBnll!OTC.11 KOopnHHSTbl npoeKUHA Kp8CTOB H HX aenH'lHHI:il 

B OllTH'l8CKOll CHCTeMe KOOPllllHST, ITpenycMoTpeHa npoBepKa npaBHnhHOCTH H3MepeHllll 
/12 13/ 

KpeCTOB n Bb!6poC nnoxux HaMepeHHll ( nonpo6Ho CM. ' ) • 

CTBHIWPTHBSl nporpBMMB Db16poca nnoxo H3MepeHHbIX TO'leK

B npoeKUHHX TpeKB 

3Ta CTaHnapTHSH nporpaMMS CHS'lana npoH3BOnHT llOHCK naneKo OTCTO.lll!lHX 

TO'leK n, ecnn OHH eCTh, Bbl6pacb1BaeT HX, 3aTeM nporpaMMa no MeTony HSH?.:f8Hh.;. 

IIIHX KBanpaTOB qepea OCTSBIIIH8CH- TO'lKH npoaonHT KpHBYIO 'l8TBepToro nopllnKa 

n naxonnT TO'lKY, nan6onee ynane1rny10 OT KPHBott n, e,cnn oHa cnum_KoM ynaneaa, 

TO BbI6pacbIB8eT ee. 3aTeM CHOBS npoBonnTCSI KpHBSSI 'leTBepToro nop.11nKa H CHOBa 

HaxonnTC.11 aan6onee ynaneHna.11 To'lKa, n T.Jl. TTpouecc Bbl6poca nnoxnx TO'leK 

3SKSH'lHBaeTC.11, Korns HSH6onee ynaneHHaSI TO'lKS ne>KHT B 38/lSHHOM IIHTepBane, 

ITonnporpaMMOl! Bbl)l88TCH 'lHCno OCTSBIIIHXC.11 TO'l8K , H, ecnn HX 'lHCno Menee qia

JlSHHOro, TO npOH3BOJlHTC.II Bb!6poc. TpeKa. x/ 

CTannapTHSll nporpaMMa aaqepKHBSHHll B COOTBeTCTBHH C npH3HSKSMH 3&~ 

qepKHB8HHll, aanaaaeMb!MH onepaTopoM, npOH3BO)lHT Bb!6poc nnoxo H3MepeHHbIX ·Tpe

KOB, co6bITHtt, KpeCTOB, 

~ . B 3Ta CTaHnapTH8ll nporpaMMa COCTSBnena n.H.nenHnOBOll H ,ct>pnweBoll, 
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CT8.Hll8.pTH8.H nporp8.MM8. IIOHCKB. COOTBeTCTBYIOIIIHX TO'leK H 

BOCCTB.HOBneHHH IIpOCTPB.HCTBeHHbIX KOOPI1HH8.T 

<l>yHKUIIII STOH nporpaMMbl BlHlHbl 113 ee H83B8Hl!H. 3Ta nporpaMMa Y'lllTbIBaeT 

cneumpuKy onTIIKI! Cl!CTeMbl <pOTOrpacpHpOB8Hl!H H KSMepbI. Tionpo6noe on11caH11e CM. 

/14/ 
B 

CT8.Hll8.pTH8.H nporpa.MMB. C'l/~Ta HB.'l/8.0bHOro IIpHOnilJKCHHH 

llnH onpenene1t11H H8'18nbHOH oueHKII IIMnynbCa npoBOllHTCSI napa6ona, annpOKCIIMH

pyromasi npoeKUHIO npocTp81ICTBel11IblX TO'leK Ha nnoCKOCTb z =0. 11Mnynbc 'l8CTHUbl 

onpenenHeTCSI H3 KpHBH3llbl napa6onbI B ee Bepwnne C Y'l~TOM nonpasoK 118 HOHH-

38UHO!lllb!e ( H panuau1wa11b1e) noTepH u neonnoponnocTb Mar11HT11oro nomt. TioTepu H 

neonnoponHOCTb nom1 Y'll1Tb!B8IOTCH B BHll9 pa3nO,K9Hllll B CTene1111oi1 Pllll no nyre 

TpeKa C ynep;>KaHHeM qnenoB no KB8/lp8Tll'lllb!X BltnIO'lllTenbllO. CHCT9M8Tll'leCK8SI 

ourn6Ka B onpenene11m1 uMnynbca npll sToil npouenype ne npeBb1waeT 2% B ne6naronpn

. HTHOM cnyqae (npoTOH c naqanbllb!M llMnynbCOM 800 Mss/c IlpOXOllHT 80 CM s 

nponaae npH H3M91!9HHll MarHHTHOro nom1 Ha 20% Mei;my KOHU8Mll TpaeKTOpHH). Ha

'18nbll8ll oueHKa yrna {3 M0)KllY OCblO x H KaCaTenbHOil K np?eKUHH cnena .Ha 

nnOCKOCTb z =0 onpenenHeTCSI llCXOllll H3 panuyca Kpl1Bll3Hbl ll napaMeTpOB napa-

6onh1. 

HaqanbHSH oueHKa yrna a O)IpenenneTCSI KaK yron M9>KllY nnocKoCTbJO z =0 

n npSIMoil, annpoKCHMHpy1omeil TO'IKH Ha pa3aepTKe TpeKa B nnocKOCTH, nepnea.nn-

KynHpHOfi K z =0. 

, Tio.npo6Hoe H3nO>K011He MeTO.llHKH IlOllCKa H8'18IlbHOro npn6nn>KeHHSI ll8HO B 
· / 15/ 

pa6oTe • nonHOCTb!O pa6oqHe _cpopMynbI 6ynyT np1rnenel!b! I'\ onHC8HllH nporpaMMbl 

N 1-6" o 

CTaHnapTH8SI nporpaMM8 Bbl'IHCneHHSI MarHHTHoro nonst B TO'IK8X TpeKa 

KaK yJKe OTMe'lanocb, nnH 381l8HIIH nonH OTBOllHTCSI He 6onee 320 ll'IQ0K na

MRTH. B K8>KllOi1 ll'lei!Ke xpaHHTCll cpa3y TpH KOMiloHeHTb! MarHHTHoro nom1 

(Rx, H y'Hz ).Ta6nnua aanaHa a y3nax perneTKH c nocTO!IHHbIM rnaroM. TiporpaMMa 

no KOOPlll!HaTe TO'IKH, B KOTOpoi! Tpe6yeTCSI H8i!TH none, H8XOllllT aeo6xonHMb!e TO'I

KII a Ta6nnue u npou3sonuT nuaei!nyro HHTepnonHuuro. Tionpo6aoe ii3no;>Keane cM, 
/28/ 

B 
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CT8.Hll8.pTH8.H IIporpBMMB. YTO'l/HeHHH IIBpa.MeTpoB TpeKa 

3Ta CT8Hll8pTHaSI nporpaMMa npoll3BOllllT•YTO'IHeHne napaMeTpOB TpeKa, Hai!

neHHblX B •H8'18nbHOM npn6nlll!C9Hllll. TipoH3BOllllTCSI Y'l~T neo.nHopo.nnocTH MarHHT

noro nonH, HOHH3aunoHHbIX noTepb n MHoroKpaTaoro paccemmH nm1 KOHKpeTnott 

rnnoTe3bl O Macce 'l8CTHUbI. YToqneaue npoll3BOllllTCSI 113 ycnOBllll MIIHHMyMa cpyHK

UIIOH8IlOB 

rne 

X ll 
xy 

ll 
X 

(Y -Y lCG+ D E)-1 (Y -Ys 
S xy 

-1 -= (Z - Z )( G + D E} (Z - Zs ) , 
s • 

/29/ G - M8Tpnua MHOrOKp8THoro pacceSIHIIH j 

D - n11cnepc11S1 113MepnTenbHbIX orn1160K Koop.nnnaT no nanpasnen1110, xy 

nepnenn11Kym1pn0My K TpeKyf 

y. z BeKTOpb!, onpenenSiromue TO'IKII TeopeTH'leCKOi! KpHBott; 

Y , z - aeKTopb1, onpenenHromue TO'IKII 11aMepennoi1 Kpnsoil. S S 

TeopeTH'lecKaH Kp11sali nonyqaeTCH nyTeM HHTerpnpoaannH .n11cpcpepenuuanhnoro 

ypasHeHllll llBIIJKeHHSI H n11aeap11aa11u11 nony'leHHoro IIHTerpana OTHOCHTenbl!O llCKOMblX 

3H8'1eH11i1. 

MaKCllM8IlbHaS! CIICTeM8TH'leCK8SI Olllll6Ka STOA npouenypbI, B03HIIK8IOIIl8ll 113-38 

38MeHbl npn Bb!'IIICnenmtx lll!TerpanoB CYMMSMII H npyrnx. ynpoma10m11x Bbl'IIICneHllll 

np116n11;>KeH11tt, COCTaBmteT He 6onee o, 1% OT HOMHHanbHOil BenH'IIIHbl IIMnynbca. 

llporpSMMS llAeHTHt/,HICSllHB 

B 011.HH Y*e ll8BHO 6.bm cnenan pllll npprpaMM lllleHTH!pllKa111111 .nnH KOHKpeT

HbIX TllilOB peaKUHil. B H8CTOllmee Bp9Mll He Bee STH nporpaMMbl 11cnonb3yIOTCH 

a npouecce 06pa60TK11, TaK KaK B nocnenane nsa rona cnan B SKcnnyaTa111110 na6op 

nporpaMM, Il03BOnSIJOmnx npoBOnHTb 11.neHTll!pllKBUll!O ~8KTll'19CKH llnH Bcex THilOB 

C06b!TH!1, KOTOpb!e H3y'lan11Cb !pll311K8MII 0J1JIJ1. Bcne.ncTBHe Manoff onepaTIIBHOll na

MSITII 3BM M-20 Mb! ne CTann nenaTb YHHBepcanbHYJO nporraMMY nneHTH!pHKaui<n 

.nnH MHoroseprnHHHblX B38llMOllei!cTBHi1, a C031lann rpynny nporpaMM, Bb!IlOnHH!OlllllX 

" 
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TaKaSI 3anHCh <!>YHKUHOHana noaBOnsteT npHM8HHTb nnsi MHHHMH3SUHH nporpaM-

nv . 
MY • 06ecne'1HBBIOlllYIO 6bICTpylO CXO/:IHMOCTh. nocnenHHit 11181' npH IlOIICKe MIIHHMy-

Ma BblllOnHSl8TCSI C 11cnonh30BBHH8M HeonpeneneHHblX MHO:lKHTenett narpaH:lKS A I npn 

ycnoBlll!X f l =0 ( j = I, 2,3). 'ITO no3BOnsteT COBC8M HCKmo'IBTh /:18)1{8 Manoe 
. T xi 

Bn11111111e qneHa, conep:lKamero '. • 

/30 32/ 
B nporpaMMSX • Hcnonh3Y8TCSI <!>YHKUHOHan 

2 
X, conep:lKBIUIIA BMeCTO 

f 2 
Tl: I qneHbl C HeonpeneneHHbIMH MHO:lKHTenstMH narpBH:lKB l:'-A l f I 

6 ~2 /37/ 
II 

MHHHMH3BUIISI BeneTCSI 6e3 Hcnonh30BBHHSI 

/10,11/ 
O6IUHM nm1 nporpaMMbl S!BnlleTCSI Hcnonh30BBHHe Bxona Ha CTBH.napTHblX 

/3/ 
nep(jioKapTaX - Bbl/:18'18 nporpaMMbl 'l-3' H (jiopMHPOBBHlle peaynhTBTOB B CTaHnap-

Tll30BBHHOM BH.ne, KOTOpblit BOCnpl!HHMBeTCSI nporpaMMOli 11.neHTH(j>IIKBUIIH KaHanoB 

peaKUllit, 

B CBll3ll C TeM, 'ITO np11 pa6oTe C 6onhllll!MH ny3blPhK0BblMH KBMepaMH nnst reoMeT-
• /20/ 

p11qecKoit peKoHCTPYKUHH ncnonh3yeTcst nporpaMMa '1-6' , ceitqac BeneTcst Monep-

o . ·1101 
HH3BllHll nporpaMMbl 11.nenTH(j>HKBUHH V -co6b!THA • 3Ta MonepHH3BUHSI Bbl3Ba-

HB Heo6xonHMOCThlO cornaCOBBTh Bbl/:IB'IY , 1-6'. B KOTOpoA Y'IT8Hbl HOHH3BUHOHHbl8 

noTepH, C BXO/:IOM B nporpaMMy H.neHTH(j>HKBUHH VO -'laCTHU •. 

nporpaMMa HneHTH¢HKaUHH 

3anaqeA nporpaMMbl H/:18HTH(j>HKBUHII 

nonyqeHHe oTBeTa Ha Bonpocbl: 

y -KBBHTOB 

+ -y -KBBHTa no nape l l l!BnsteTCSI 

I. IleitcTBHTenhHO nH MbI 11MeeT neno c 

'188MOA 3B83/:lblo 

f +f - napoA, BbmeT8Bllleit 113 H3Y-

2. KaKOB IIMnynhC y -KBBHTa, Bbi3B8Blllero naHHYIO napy. 

3. KaKoBa reoMeTpH'18CKBSI s(ji(jieKTHBHOCTh per11cTpaUHH naHHoro y -KBBHTa. 

Ilnsi oTBeTa 

( - 8--)
2 

, rne 
68 

/5/ 
Ha nepBbIA 113 BonpocoB B nporpaMMe 11cnonh3yeTcst oTH0111eHne 

() -yron Me:lK/:IY CyMMapHblM l!MnynhCOM f+f - H HaIIpaBneHH8M 

noneTa y -KBBHTa, H yrnoBbie xapaKTepHCTHKH napb!. 

11Mnynhc napbl onpenenlleTCSI KaK CYMMB HMnynhCOB sneKTp0H8 H n03HTpOHa, 

Bbl'IHCneHHblX C y'leTOM cpe.nHHX noTepb Ha H3nyqeHlle H H0HH3BUIIIO. 

x/ 
MHHHMH38UHll <l>YHKUll~HanoB, conep:lK81llHX T , paccMOTpeHa 5 /34,35/ 
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IlpH H3Y'l8HHH C06b!Tllit C y -KBBHTaMH B 1-MeTpOBOit nponaHOBOli KaMepe 

nnst onpeneneH11ll HMnynhca sneKTpoHa (noaHTpoaa) ncnonhayeTcst annpoKcHMBUHH 

/ 16 38/ 
CnO}l{HOit KpHBOA • C y'leTOM MaTpHUbl MH0I'OKpaTH0I'O paccellHHSI, 'ITO naeT 

6onhlllYIO T0'IH0CTh Ha nnHHHblX TpeKax D onpe/leneHH!I HMnynbca, '18M annpoKCHMa

UHH napa6onoA c y'leToM cpenm1x noTeph. 

Bbi.neneHHe 
2 

C nOMOlllhlO X 

y -KBaHTOB, Bbin0T8BllIHX H3 nammti 3D83ltbI, ocymecTBnsteTCSI 

/30/ 
KPHTep1111 H aHanuaa yrnoB napb1. 

PaccMOTpllM Tenepb Tpe6oBaHHe, KOTOpblM non:lKHB·:YllOBn8TBOpSITb nporpaMMa 

11neHTH(j>HKBUllll Y -KBaHTOB B 6onb1110li ny3blpbKOBOA KaMepe. 

Dpll o6pa6oTKe H3MepeH11tt TpeKoD sneKTpOHOD H Il03HTpOHOB B 6onhllIHX ny-

3b!phKOBb!X KaMepax Hy:11mo Y'llfTblB8Tb CTaTlfCTll'leCKHA xapaKTep panHaUlf0HHbIX 

noTepb, MH0I'0KpBTH0I'0 pacC:eSIIIHSI If 113ny'18HHSI, 'IT0 SIBnSieTcSI, no HallleMy MHeHlflO, 

HaHnY'IIIIHM nyTeM nm1 onpene~eHlfSI napaMeTp0B Tp8K0B sneKTp0H0B If no3lfTpoHoB. 

CooTBeTCTDeHHO B nporpaMMy lfllOHTH$lfKBUlfH ( e+f-) nap Hy:11mo 6yneT BBeCTJI 

anropnTM onpeneneHnSI ee nMnynhca, cornacoBBHllhIA c 6noKOM reoMeTpnqecKoA 

nporpaMMbI, onpenenSIIOllllfM lfMnynbc sneKTpoHa ( no3nTpoHa > .• 

B 3aKn10'leHHe _paccMoTpHM onpe~eneHne reoMeTpuqecKoA s1i<jieKTlfBHOCTlf pern

x/ 
CTpaUlfH y -KBBHTOB. OnpeneneHne B0COB co6bITHA no Il0T8HUHanhHblM nnnHaM, 

. /5/ 
KBK STO cnenaH0 B , OK83b!B88TCSI HO CnIIIIIKOM yno6HblM H3-38 HX BeCbMa 6onh-

lllllX qinyKTYBUHii. nosToMy uenecoo6pa3HO Bocnonb30BaTbCSI MeT0/:IHK()it, rrpe.nno:m;eH-

/39 42 43/ . 
Hot! B ' ' , 11 npoBeCTlf ycpenHeHHe stjiipeKTHBHOCTH perHCTpaunn co6b!TlfSI no 

H3B0CTHblM pacnpeneneHlfSIM - ceqemuo ny'IKB nepBR'IHblX 'IBCTHU B KaMepe, a3nMy

TanbHOMY yrny II T.n. 

TaKaSI npouenypa pe3K0 C0KpaTHT (jinyKTyaullH B0C0B, 'ITO cnenaeT nony'lae

Mb!0 pe3ynbTBTbl 6onee nocToBepHblMR. 

l1porp8MM8 H.QeHTH~HKBUHH K8H800B peaKUHD 

3Ta rrporpaMMB SIBnSieTCSI YHlfBepcanhHOli nporpaMMOA nneHTH(jil!KaUlllf C06bITRli 

nm1 0/:IH0B0plllHHHOI'0 B3Bl!M0.nel!CTBlfSI, B cny'lae MH0I'0B8PIIIIIHHblX B38HMoneticTBlfti 

x/ 
Benll'IHHB, o6paTHBSI Becy C06blTHSI. 

$ 
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f!penaapHT811bH~ npoH3BO.QHTCH H.Q8HTH<pHKaIUm BTOPH'IHblX B3aHMO.Qel!cTBIII! no nepe

'll!CnCHHbIM B npe.Qbl.QYIIJHX ·nyHKTax nporpaMMaM C 3anHCblO pe3ynhTaTOB Ha Mar

HllTHYIO neHTy. 

ITpor_paMMa 11neHTa<p11xau11u xananoa peaxunli axcnnyaTnpyeTcH B Te'leHne Hec-
/8;3:u 

KOnbKIIX neT ( CM. ) • 3a nocne.QHl!li ro.n OHa 6bma. cymecTB8HHO Mo.nepH1131IpOBaHa. 

Ebm cnenaH BapHaHT nporpaMMbl nnH pa60Tbl C HCXO.QHbIMH LlaHHbIMH, 3anncaHHbIMH 

Ha MSI'HHTHYIO neHTy, If c. 3ailHCblO pe3ynhTaTOB Ha MaI'HHTHYIO neHTy, a TSKlKe 6bm 

ynyqweH anropHTM, npllM8HH8Mbll! nnH HH.neHTH<pHKSUHH. 

Hcxo.QHb!Mll naHIU,IMH HBllHIOTCH .Q8HHb!8 0 napaM8Tpax Tpexa If HX KOppenHUH

OHHOI! MaTpHue, nonyqeHHbie B reoMeTpll'lecKHX nporpaMMax H nporpaMMax nneHTH

<pHKaUHH BTOpll'IHbIX B38HMonellcTBH8. B COOTBeTCTBHll C ynpaanHromea HH<pOpMaunett 

npoH3BO.QllTCH npoaepKa K8lK.QOI! rnnoTe3bl Ha .QOllyCTHMOCTb nmr .nanbHeliwero o6cq/l

Ta, a 38TeM Bb!IlOllHHeTCH MIIHllMH38UHH <pyHKUHOHana 

I 
Xll=I(a, 

I= I 

ll -2 m 
-a 1 l (o- l +TI 

al J,. I 

rne a 1 - axcnepnMeHTanhHhie 3Ha'leHnH napaMeTpoa, 

o- al - nx own6xn, 

11•P1x-IP!x 

l ,. p 
2 I y 

I P 
ly' 

P - IP 
la la 

l =v'M 2 +P 2 +M 2 2 - Iy'M + P 4 I I P I I I 

=M -M s 170 yy 

2 u l J 2 2 
(Al ) - I < ) <Aa

1 
l, J 

U a I 

T > O - 6onhwoe qncno. 
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B KaqeCTBe napaMeTpOB a B3HTbl k , /3 , tg a ( k -KPHBH3Ha, a H 

{3 -yrnb1,· onpenenHromne HanpaaneHne TpeKa). 

ITporpaMMa 8BTOM8TH'leCKll Bb16HpaeT 113 naHHblX 5-TH ypa1rnem1tt O.QHH H3 
• 

cnenyromnx Ha6opoB B 3aBHCHMOCTll OT Tllna I'HnOT83bl: 

l 1 - l 3 l 
1

- l 
4 

, l , - l G , f 
4 

.llnH COKpamemrn BpeMeHll C'l~Ta npenycMOTpeHa B03MO>!CHOCTb MHHHMH3aUHH ne no 

BCeM napaMeTpaM, a TOllbKO nd TeM,· KOTOpb1e naroT OCflOBf!Oil: BKnan B BenH'IHHY X 2• 

.llnH nonyqeHHH TO'IHOI'O 3HB'leHHSI X 2
, mn Ha nocnen11eM ware BblnonHHeTcll 

MlllllIMH3au1IH cnenyromero <pyHKllH~llana no aceM napaMeTpaM 

x 2 =I(a -a )G (a -a l+I,\.ltflt 
I I II J J 

rne c - MaTp1ma ow1160K, a ,\. - aeonpeneneHHbie MHOlKHTen11 narpaHJKa. 
IJ _ . It · · /8/ 

CTaTIICTII'leCKHe BOilpOCbl H.QeHTll<pJIKaUIIJI KaHanoB peaKunil: C IICnonb30B8111IeM 

paCCMOTpeHbl B 
/40,41/ 

§4. llo,aroTOBKa J!8HllbIX J!OH CT8THCTH'leCKOit o6pa60TKH 9KCIIepnMeHTa 

ITporpaMMbl nonroTOBKII .naHHblX npoBO.QSIT .nono11H11Tenbllbl8 pacq~Tbl no BenlI

'IHHBM, Bb!p8lK8HH!,IM reoMeTpHqecKoil: rrporpaMMOtt II nporpaMM8Mll 11.neHTH<plIKBUIIII, 

II I'OTOBHT .naHllbie .nnH rrocnenyromett CT8TIICTll'18CKOA o6pa6oTKH Bcero axcrrep11Mel1Ta 

B uenoM. 
17 9/ 

B OHHH pa§oTaeT pH.n rrporpaMM .nanbHel!wero o6c'lllTa co6bITII8 • KaK He-

rrocpe,ncTBeHH0 nocne reoMeTp1IqecKott nporpaMMbI, TaK II rrpe.naap1ITenb110 11.neHTH<plIUII-

poBaHHbIX. 

B 118CT0Hll!ee BpeMSI coa.naeTCSI 8.QHHaH nporpaMMa, Bblll0nHHIOll!8.lt onHcaHHbie 

Bb!We <pyHKUIIH, KOTOpan SIBnneTCSI ananoroM nporpaMMbl SLICE 

paMM o6pa6oTKII a CERN'e. 

B CIICTeMe npor-

ITporpaMMa cocToHT 113 uenoro p11na nonnporpaMM IInn 6noKoB, 06ecne'l1IBaro

ll!HX BbI'IIICneHHe Tex HlllI IIHblX aenlI'IHH B COOTBeTCTBHH C ynpaBnSIIOIIlllMH II IIH

<popMaunoHHblMII .naHHbIMII, 3a,naaaeMbIMII <plI31IKaMII npn 06pame11m1 K· STOA rrporpaM-

Me. 

EnoK BepOHTHOCTel! rnnoTe3 paCC'll!TblBaeT BepoHTHOCTH r.lIITOT83 no x2-pac-

npeneneHIIIO II BepOHTHOCTb OTHOCHTenbHO Han6onee npaBnonono6Hol! I'HIIOT83bl n 

MoJKeT c'lnTaTh pnn npyrnx aenn'lnH: nenocTaromero Macey, own6Ky Maccb1, 'IIICno 

cTerrenett coo6onb1 11 T.n. 
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Ha'lanbHblll 6noK o6ecne'IHDaeT BB0Jl H cpopMHpODBHHe H8'18nbHblX JlBHHblX. Cne-· 

JlYIOWHll 6noK HB'IHHaeT roT0DIITb JlBHHbie, Bb1611paSI HX H3 HMe10mellcS1 HnH BBe)leHHoll 

HH«pOpMaunn JlnSI nocneny10mell aanHCH 118 MarHHTIIYIO neHTy. 

EnoK TpOKOB C'IHTaeT u K0MnneKTyeT BemJ'IHllbl, K0T0pbJe MoryT 6b!Tb pac

C'IIIT8Hbl Ha. 0CHODaHHH JlBIIHblX reoMeTpH'leCK0ll nporpaMMbl. Cpenu HHX Macca 'IBC

THUbl, JlnHHB Tpexa, HMnynbC, 83HMyTanbllbli1 yron H yron noi:rheMa, HMnynbc B CHC

TeMe ueHTpa Mace, nepenaHHblil ·HMnynbc no OTJI0WeHHIO K_ ny'IK0B0i1 'IBCTHIIe H K 
. -

'IBCTHUe MHWeHH H Jlp. HMeJOTCSI II Jlpyrae 6noxu: 6nox JlBYX'IBCTH'IHblX pe30H8IIC0B, 

6noK TpeX'IBCTH'IHblX pe30H8HC0B, 'leTb!pex'laCTH'IHblX pe30H8HC0B. Hx H83B8HHSI ro

BOpSIT 06 HX H83H8'1eHHH •. nporpaMMa HBX0JlHTCSI B CT8JlHH paapa60TKH. 

§5. CTSTHCTil'leCKSH o6pa60TK8 SKCIIepHMBHTa B uenoM 

STa nporpaMMa S1BnHeTcS1 aaBepwa10111en B uenu nporpaMM o6pa6oTKH sxcne-

PHMeHTBnbHblX Jl8HHblX C ny3blpbK0BbIX KBMep. Oaa II03BOnHeT lpll3HKy nyTeM 38-

Jl8HHSI ynpaBnH10111ell HHcpopMSUHH Ha nepcpoKapTax C onncaHHeM Kp11TepHeB OT6opa 

H onHCBHHeM rHCTorpaMM nony'laTb HHTepecy1011me lpH3HKa.' paanH'IHble rllcTorpaMMbl 

Ha OCHOBBHHH JlBHHbIX no BCeMy 3KcnepHMeHTy. o6pa6oTaHHblX npeJlblllYlllllMH npor

paMMBMH H Ht>KOnneHHblX Ha M0rHHTH0i1 neHTe 'u11eHTlllpHUHpOB8HHblX C06bITHi1' • <l>H3HK 

HMeeT, Kp0M8 3Toro, B03M0lKH0CTb nyTeM 38Jl0HHSI HeCTBHJlapTHblX apHcpMeTH'leCKHX 

6noKOB nepe11 IlOCTpoeHH8M rHCTorpaMM npoH3B8CTH Jl0C'l(lT HeK0T0pblX B8nll'IHH, 

a 38T8M YlK8 CTp0IITb rllcTorpaMMbl C 11cnonb30B8HHeM H 3THX B8nH'IHH. HM88TCSI 

B03MOlKHOCTb HBK0nllTb Ha MarHIITHoll neHT8 co6biTHSI, npowe11wue Bee KPHTepn11 0T-

6opa. 

B OHHH pa6oTaeT H8CK0nbK0 nporpaMM CTBTIICTH'lecxoro aaan11aa, C03Jl8HHblX 

/36/ JlnSI pa3HblX lpH3H'leCKHX rpynn 

Ceilqac C03Jl88TCSI 06111aH nporpaMMa CT8TIICTH'18CK0tt o6pa60TKH JlnSI MBWHH 

ESCM-3M II ESCM-4, aaanorH'IHaH nporpaMMe SUMX B CERNe , Ho B ynpo-

1118HH0M .BIIJ]e H C MeHbWHMH B03MOlKJI0CTSIMH. PaC«?MOTpHM ee 0CH0BHb18 6noxn. 
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BnoK oT6opa co6bITHil 

STOT 6noK, ncnonb3YSI IIHcpopMaUHOHHbie nepcpoKapTbl C TeCTBMH ( HX 'IIICno He 

6onee 144)' a T8KlK8 H0CTBHJlapTHbie apncpMeTH'leCKHe 6nOKH, 38Jl8BaeMbJe lpll311KOM, 

cpopMHpyeT BeKTop-co6blTHe H TeCT-BeKTop, YK83blB8IOlllllll, KBKHe T8CTbl npowno 

ST0 co6bITHe, a KSKHe - HOT. TeCTbl MoryT 6b!Tb rrp0CTbJe II C0CTSBHbie, C0CT0SIWHe 

H3 11s;yx rrpoCTblX TeCT0B, coe1111HellllblX 3ll8K8MII 'n', '11n11' • B npoCT0M TeCTe rrpo-

113B0JlHTCSI rrposepKH: 

k I !,. N H'I l > ~ k 2 llnH k 1 s < N ll'I l > 

l!nH < N H'I l > ~ < N H'I 2 > + k 
I 

HnH < 'N WI l > ~- < N Sl'I 2 > + k 1 . 
rne k I H k 

2 
- 'IHCna, aa11asaeMb1e Ha HH«pOpMOUHOllllblX K0pTax, < N ll'I l > II 

< N H'I 2 > o6oaHa'laIOT coneplKHMoe H'leeK N l II N 2 
ll'f \!'I 

B BeKTOp-co6b!TIIH. 

BnoK IIOCTpoeHHil I'HCTorpBMM 

3TOT 6noK CTpOHT npoCTble II cnolKHbl8 rHCTorpaMMbl Jlnll BenH'IHH Tex co6bI

THi1, KOTOpble npornnH HCnblTBIIHSI no BC8M TeCTBM. no11 HBK0llmrnne rHCTorpaMM 

OTB0JlHTCSI secb BTopoi1 Ky6 MO3Y. Ecnn 11m1 K8lKJlOi1 rHcTorpaMMbl OTB0JlllTb 11e-

6onbrnoe M8CT0 B IIBMSITH, TO -M0lK.H0 HaKarrnHBBTb 6onbrnoe 'IHCno rncTorpaMM, 

OJlHBK0, He 6onbwe 90, T8K KOK HMeeTcSI ewe orpaHH'leHHe no naMHTH 11nn xpaHCHHSI 

HHcpopM8UHOHHblX KapT, onpenenSIIOlllHX STII rllcTorpaMMbl, 

BnoK onopauHil HB/1 I'HCTOI'pBMMBMH 

BnoK cxnanbmaeT II Bhl'IIITaeT no HHTepaanaM JlB0 u 6onee r11cTorpaMMhI, a 

T0KlKe YMIIOlKB0T H nennT no IIHTepBanaM J]Be rncTorpaMMbl. 

rne 

BnoK nonyqen1ra cpeannx anaqennil H 11ncnepc1fit 

3TOT 6noK C'IHTBCT BenH'IHHbl: 

R IJ 

XI 
.1 

N 

N 

I .x ll 
J =I 

"11=[13 111 IJ 

D a -
1 ( I x 2 ) - ( _I_ I x 2 ) , 

I N· J IJ N IJ 

6epeTCll H3 BeKTOp-co6btTllll. 
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BnoK lIOCTpoeHHH l1BYXMepHbl}C rncrorp8MM 

STOT 6noK paccqHTblBaeT nnn nannoro na6opa qacTnu n nonnoil aneprnn B 

CHCTeMe U01!Tpa Mace KOl!Typ nnarpaMMbl nannTna ll BblllaeT na6opbl nap KOOPllHHaT 

llIIH nocTpoennH llllarpaMMbl. 

EnoKH 3anncn Bb16pa1111b1X co6bIT11il Ha MarnnTnyro· nenzy 11 neqaTH 

npOll3BOllSIT 3anncb na nenTy Tex C06bIT.IIi!, KOTOpb1e YllOBneTBOpHIOT TOCTaM, IIOMepa 

KOTOpblX yKa3allbl. B 1111tjJopMaUHOllllblX KapTax K 3TOMy 6noKy. KpoMe Toro, 3TH 6noKH 

np0113BOllHT Bblllaqy Ila neptjJoKapTbl 11 neqaTb rpynnbl KOllOB, yKaaanHblX 4,H3HKOM. 

EnoK penaKTnpoaannn It neqaTn oprannayeT Bb11Iaqy na neqaTb, oco6enno na AUTTY. 

I'naBB II 

06pa6oTK8 IIBHHbI}C Ha 6ase CHCTeMbl MBIIIHH B3CM-6 H B3CM-4 

CxeMa o6pa6oTK.II nan11b1x na 6aae 3BM E3CM-6. ~ E3CM-4' no'!Tl! nonHoCTbIO 

noaTopneT cxeMy o6pa6oTKl! iia M-20 - MHHCK • 0Tnenb11b1e aTanb1 o6enx cncTeM 

TaKJKe COBnanaIOT nonnocTb!O l!IIH 'laCTHqno. Mbl paccMOTpllM IIHWb TO, '!TO MenSieTcH

B HoBoii cncTeMe no. cpaB11enn10 co cTapoii (cM.pnc. 2). 

§ 1. llpOCMOTp, H3MepeHne H HBK0IIneHne 
IIBHHbIX 

Bee, 'ITO onncano B npellbl.llymel!: qaCTH, 0CTa0TCH ll nm1 CllCT0Mbl o6pa60TKH 

na 6aae SBM ESCM-6. Do6aanneTcn Kanan aBToMaTnqecKoro H3Mepennn nneHoK 

npn noMOWl! CKSHHpyromero aBTOMSTa HPD, 

Me, BeCbMa 6nH3KOl!: K nporpaMMe llmI OD - line 
coanaaaeMoro B nBTA. no nporpaM-

c nonyaBTOMaTaMn, 6ynyT pa6o-
Tl!Tb npocMOTpOBO-ll3M0pllT0llbHbie CTOllbI, KOT.Opble .llOIIJKHbl roTOBHTb "MaCKy" _Ha 

MarHHTHOl!: neHTe lllISI ·HPD • EyneT cymeCTBOBaTb ll npyrol!: nyTb npnroTOBll0HHH 

'MacKn": neptjJopHpoaanne peaynbTaTOB npocMoTpa ll ll3MepeHH!I na 6yMaJK11y10 neH

Ty, a 3aTeM ee nepenncb na MarnnTHyro nenTy. TTpennonaraeTcst, 'ITO HPD 6yneT 

pa6oTaTb non nenocpencTnenHblM ynpaBnenneM Mawn11b1 Knacca ESCM-4, KOTOpan 

6yneT Olll!OBpeMeHIIQ HBJIHTbCH CSTennHTOM MSWllllbl ESCM-6, TaK 'ITO OCIIOBHbie 

nporpaMMbI llnH ynpaanennn pa6oToil HPD 
n nporpaMMa ¢nnbTpaunn 6ynyT pa-

6oTaTb na Mawnne ESCM-6. B KaqecTBe nepaoro BapnanTa nporpaMMbI nnn HPD 
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11a E3CM-6 uenecoo6paano ncnonbaonaTb nepepa60Ta1111y10 nporpaMMy 

'FORTRAN I C031l81111YIO ll ycoBepwe11cTBOBa1111y10 B CERNe. 

HAZE na 

HTaK, CllCTeMa ll3Mepennil C HPD 6yneT Bh1rnH1IeTb cnenyromnM o6paaoM. . 
npn noMOWll npocMoTpOBO-ll3MepnTenbllbIX CTOIIOB ( OD - line llllll C aanHCb!O 

na 6yMaJKHYIO nep¢opnpona1111y10 nenTy) roTOBllTCH MarHHTl!aH nenTa ( H? E3CM-6 

llllll E3CM-4) C l!Hq:opManneil O HSillleHHbIX C06b!Tl!SIX ll C rpy6b!M ll3MepeHneM Kpec-

TOB, TO'l0K B38llMO.QeilCTBHSI ll eme llBYx-Tpex TO'leK Ha TpeKe. CrreunanbHaH rronrrpor-

paMMa Ha OCIIOBaHllll 3THX rpy6blX 113Mepennil Bb1pa60Ta~T "MacKy" TpeKa ll BblllaCT 

ee napaMeTpbI nporpaMMe, ynpaam110mel!: c'heMoM naHHhix c HPD. HaKannnnaeMbie 

naHHbie C MSWIIHbI E3CM-4 nopUIIHMII nocTynaIOT HS E3CM-6, rne npOll3BOllllTCSI IIX 

¢nnbTp8UllH II nnarl!OCTIIKS B nnoCKOCTll Kanpa (npn 11eo6xon11MOCTII MOJKeT npoll3BO

.QllTbCll II SBTOMSTH'leCKoe IlOBTOpnoe 113Mepenne), peaynbTSTbl 3TOi! o6pa60TKH aann

CblBSIOTCSl na Marl!HTIIYIO nenTy. Danee STS MarnHTl!aH nenTa o6pa6aTblBSeTCSI no 

nporpaMMe c6opKll co6b!Tlli!, SHanorH'IHOil nporpaMMe llIIll c6opKll co6b!Tllil, IISKOn

nennbIX npll pa6oTe nonyaBTOMSTOB a peJKliMe OD - line c SBM. nanbneiimast 

o6pa6oTKa uenHKOM COBnanaeT c o6pa6oTKOil llSHHbIX, nony'leHHbIX Ha nonyaBTOMaTax • 

XoTSI MaWllHS E3CM-6 ll HMeeT B03MOJKHOCTb pa6oTSTb B peJKHMe paanenennst 

BpeMeHH MeJKll}' HeCKOIIbKHMH aana'laMH, no-BllllllMOMY, Olla uenHKOM 6yneT aanstTa 

Ha pa6oTe C HPD ll ne CMOlK0T C'lllTSTb OllllOBpeMel!HO npyrne aana'IH. no Kpai!

Heil Mepe, TaK 6yneT na nepBbIX nopax, noKa ee onepaTHBHast naMSITb He 6yneT pac-

w11peHa llO 64 Tb!CSI'I gqeeK. 

§20 O6p860TKB IWHHbIX 

Dnn MaIIIHHbI E3CM-6 npoBo/lllTCSI pa6oTbI no ananTaunn rrporpaMM o6pa6oTKH 

' ' naHl!bIX na FORTRANe , ncnonb3yeMi,1x B CERN e , TTpennonaraeTcH BnenpnTb 

B 3KCnnyaTaUHIO CIICTeMy nporpaMM o6pa6oTKH THRESH. GRIND • SLICE • SUMX ·• 
1"-· -

BHecst B HHX Te ll3Me11enm1, KOTOpb!e 6yllyT neo6xo/lHMbl KSK BcnencTBHe TeXHH'leC-

KllX B03MOlKHOCTel!: MSWHHbl E3CM-6, TSK ll BCnellCTBHe oco6enHOCTel!: ncnonbayeMblX 

B OHHH rryabipbKOBbIX KaMep. 

HS 

Ecnn cpa0HHTb cxeMy o6pa6oTKH Ha ocHoae 3BM M-20 H MHHCK-2, noKaaaHHyro1 

pnc. 1, n cxeMy o6pa6oTKH Ha ocHoBe SBM ESCM-6, ~ciKa3aHHYIO Ha pnc.- 2, 

TO BHP.HO, '!TO o6man cxeMa npaKTH'l8CKll ne M0HSieTcst. MeHSIIOTCll OTnenbHbl0 rrporpaM

Mbl B uenn o6pa60TKH, 110 He cxeMa. EcTeCTB011HO, C BHenpeHHeM 6onee MOWHbIX 

nporpaMM o6pa6oTKH cymecTBeHHO M0HSI0TCSI xapaKTep H opraHH38UHll o6pa6oTKll llSH-
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HbIX, KOTopaH llenaeTCH 6onee 8BTOM8TH'lecKoli, YCTpamreTCH uenblli PHll np_orpaMM 

o6pa6oTKH C Bblll8'1eli npoMeJKyTO'IHblX peaynbT8TOB Ha M8I'HHTHYIO neHTy. 3To OTHO-
CHTCH rnaBHb!M o6pa30M 

pa6oT8Tb TOnbKO OllHa nporpaMMa GRIND • 
K nporpaMMaM HlleHTH!fiHK8UHH, I'lle B HOBOli cxeMe 6ylleT 

BeCbMa cymecTBeHHb!M M0MeHTOM B aanycKe CHCTeMbl nporpaMM o6pa6oTKH 
' ' Ha FORTRANe ~ a TaKJKe nporpaMMbI llnH ynpaBneausr pa6oToli HPD . HBnsreTcsr coa-

/47 / ll8HHe TpaHCnsrTopa C Sl3b!Ka Fortran- CERN Ha M8WHHy E3CM-6 • 

ABTOpb1 Bb1pa)KaIOT 6narollapaocTb M.r.MemepsrKoBy aa HHTepec K pa6oTe u 
ueHHbie aaMeqaansr. 
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