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I. B B e A e H M e 

OnKCUBaeuue nporpauuu o6pa6oTKH co6uTK~ HB.llHIDTCH nporpauua

MH 2-ro npmopMTeTS cmcTevu nporpavuii/, cosAaaao~ AnH pa6oT~ wK-

3HqecKo~ annapaTypu aa .nHHHH c SBY EaGM-4 B peanLHou MacruTa6e Bpe

ueHH llpH npOBeAeHHH 3KCllepHUeHTOB llO H3UepeHHID HMllJ.llLCH~X cneKT

pOB BTOpHqH~ qaCTHU, HCnymeHHUX BO B38HMOAe~CTBHHX llpOTOHOB H 

;n;eATpOHOB c HApauH/2/, aa cHHxpowasoTpoae ~Ba OV!HM. CBeAeHHH o 

M8rHHTHOK ClleKTpOUeTpe C npOBO.llQqH~M HCKpOB~MH K8Uep8UH, 0 CTpyK

Type nporpauuHoro o6ecrreqeHHH sKcnepHueaTa H o nporpaMvax I-ro 

ITpHOpMT6T8 npHBeAeHU B/l/, Kp8TKOe OllMC8HHe H6KOTOp~x llOAUpOrp8MM 

06pa60TKH C06YTM~ npHBOAH.llOCL paaee B/3/, 

fiporpaMMH HaimCa.Hli Ha 3BTOKO;zJ;e "AcceM6Jiep" CHCT6Mli M8Te

K8THqecKoro o6ecneqeaHH EaGM-4 "JJ.y6aa"/4/. TaK KaK o6maH ;n;.nMaa 

nporpauu 2-ro npHopHTeTa npeB~wana o6~eu o;n;aoro Ky6a onepaTHBHOI 

nauHTH SBM, 6u.na pea.nHSOBaHa npe;n;ycwoTpeaaan B cHcTeue "JJ.y6aa" 

B03MOKHOCTL cerMeHT8UHH nporpauu~ H8 pas;n;e~, KOTOp~e Xp8HH.llHCL 

H8 ll8rHMTHOM 6apa6aae M nocneAOB8Te.llLHO CM6HHnM Apyr Apyra B npo

uecce BHqHcneaHI. 

2. CerKeHT8UHH KOMll.ll6KC8 nporpaKM 

06~eAHH6HH6 no;n;nporpauu B p83Ae.nu npOH3BOAH.llOCL TBK, qT06!i 

uaKcHua.nLHO c~aKoaouHTL onepaTHBHYID naMHTL SBM M npH aToM ae Te

PHTL uaoro BpeueaH aa o6pameaHe K ME Anft nepesarpysKM pas;n;e.noB. 

B pesy.nLT8Te A.llH pa6oru B pea.nLHOM uac•Ta6e Bpeueaa pacnpe;n;e~eaae 
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rro paa~enaM ocymecTBnanocb cne~yDmHM o6paaoM: 

Pas~en O-ro ypoBHH - yrrpaBnaDmaa rrporpaMMa rro~rrporpauu 2-ro 

rrpviOpHTeTa, ITO~nporpaMMbl p8CIT03H8B8HIIH TpeKOB, KOHTpOJIH H8TipHl!6-

HIIM B yCT3HOBKe, WDPMHpOB8HHH N8CCIIB8 pesyJibT8TOB ~JIH K8~0PO C0-

6biTIIH. 

Paa~eJibl 1-ro ypoBHa: 

1-bl~ pas~en - no~porpauua BBO~a KOHcTaHT; 

2-n, 3-n, 4-~ paa~eJibl - no~nporpaMMbl neqaru aa AllnY aaroJioB

Ka u HeKoTopoti HHwopuauuH, HaKorrneHHOti B npouecce pa6oTbl nporpauv 

1-ro rrpuop.IITeTa; 

5-ti pas~eJI - ITO~porpaNM8 KOHTpOJIH npaBHJibHOCTH pa60Tbl CHC

T6Mbl cbeMa, Ko~poBaHHH H nepe~aqu HHWOPMSUHH c HCKpOBbiX Kauep H 

KaHana CBH3.11 B CIT6U118JibHOM pe:lll!Ne pa60Tbl "TeeT"; 

6-ti pas~en - rro~nporpauua Bblq~cJieHIIH HMrrynDCOB qacTHU H no

c TpOCHHH COOTBe TC TBYIOII\HX PMC TOPp8MI( j 

7-R pas~en - TIO~rrporpaMM8 IOCTHpOBKH HCKpOBbiX K8Mep; 

8-n pas~en - no~nporpaMMa aHanuaa npo6oeB HCKpOBbiX Kauep no 
11 C Tapb!M 11 HCKpaM j 

9-11 pas~en - rro~rrporpau:Ma neqaT.Il na AUUY Hso6palleHHit co6biTHit 

B C6PM6HT8X HCKpOBb!X K8Mepj 

IO-n, I1-11, I2-n pas~eJibl - no~nporpaMubl HaKorrneHHH rncTo

rpaMu, xapm(Tep.11syrom11x pa6oTy .IICKpOBblx KaMep; 

I3-ti pas~en - rro~nporpaMMa nocTpoeHHH pacnpe~eneHHI1 noKaaa

HII~ nepecqeTHbiX CXCM BO BpeMeH.Il B npe~eJiaX ~RHTCJibHOCTH HMnynDCa 

ycKopHTena; 

I4-11 pas~en - no~nporpaMMa nocrpoeH.IIH "npowunel1" nyqKa; 

I5-ti paa~en - no~nporpaMMbl neqaTH H8 AllnY T86JIHU H PMCTOrpaMM. 

PesH~eHT sarpysqMKa H pas~en O-ro ypOBHH Haxo~HnHcb B orrepa

TllBHOti IT3MHTII B TeqeHllC BCCPO BPCMCHH pa60T!I CHC TeMbl nporp8MM, 8 
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paa~enbl I-ro ypoBHH Bbl3biB8JIHCb c ME B cJiyqae o6pameHHH K no~npor

pauuall, BXO~H~II B 3TH paa~enbl. 

3. YnpaBna~>maa nporpauua noAPporpauu 2-ro rrpHopHTeTa 

~H~opuauHa, nocTyrravmaa B SBM c aKcnepMMeHTanbHon ycTaHOBKH, 

o6pa68TbiB8R8Cb TID nporpaMM8M 2-ro npHOpMT6T8 B TipOMe~yTKaX (~RH

TCRbHOCTI>Il-10 C ) MClfJJ.Y MMITJJibC81(J.I yCKOpHTCJIHj sa 3TO BpeMH 

y~8B8JIOCb 06p860T8Tb OKORO 30% perMCTpMpyeMbiX C06biTHit. ilOCJIC~OB8-

T6RbHOCTb o6pa60TKM C06b1THI1 onpe~eRHJI8Cb yTip8BRHDmeM rrporpaMMOn 

TIO~porpaMM 2-ro npHOpMTCT8 SELEC B COOTBCTCTBHM C MH~OpM8UMeit, 

38~8HHOit H8 Kn8BMmHbiX 38TIOIIMH810mHX ycTpOHCTB8X (K3Y) TiyJibT8 3BM. 

llporpaMMa SELEC MOPJ18 H8CTp8HB8TbCH H8 o6pa60TKy ~8HHbiX C paa

JIMqHoro qJ.IcJia cerueHTOB (BTIJIOTb ~o qeTupex), BKJinqanmux ~o 16 

~yXKOOp~HaTHbiX MCKpDBblX K8Mep. B OITHCbiB8CIIblX 3KCTiepMMCHT8X MC

TIOJib30B8JlOCb ~a C6PMCHT8, npMqeu nepBbiH CCPIICHT, COCTOHBillMit H3 

6 Kauep, pacnoJiaranca BO Bxo~on, a BTOpo« cerueHT M3 5 Kauep -

B Bblxo~o« BeTBHX warHMTHoro cneKTpolleTpa. YnpomeHHaa 6noK-cxeua 

SELEC npHBe~eHa H8 pMc.1. 0nHC8HMe OT~CHbHbiX no~porpaMM 2-ro 

npHOpMTCT8 ;D;aHO HH:J:e. 

4. IToAnporpauuu o6pa6oTKM co6~TMn 

TipH o0pa60TKC C06b1TH« HCITORb30B8JillCb npHMOYPOJlbH~e CHCTCMbl 

KOOp~HaT, (X~ v: zt ), CBH3aHHble c I-M ( e = I) 11 2-M ( e = 2) 

cerueHTaMM, a TaKJre o6maa cMcTeua Koop~HaT (X , Y , Z ). Han

paBJieHMH ocelt X 1 , X', Y 1 , yz coBna~anM c HanpaBJICHHHMH npoBono

qeK, o6p83JDmHX 3JICKTpO~ ~ByxKOOp~HBTHbiX HCKpOB~X K8Mep, H8IT

paBJ!6HMH ocelt Z 1 H zz 6b1JIH Bb16p8Hbl BJlOJlb cpe~HHX HanpaBnemltl ~Bll-
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J:eHIUI qacTHn B cerMeHTax, a OC:b Z Ch.UI8 Op>16HTMpOB8H8 B;/403I:b llpH

MOyr03I:bHOrO ll03IIDCa aH83IIl.3MpyiDmero MarHMTa. ~CTil.pOBK8 yCTBHOBKH 

nepe,ll 3KCll8pHII8HTOM npOH3BO,lUi3IaC:b TaKHII o6pa30M 1 'IT06bl OCH 'f~ yz 

H Y 61mM napa3!3IeJJLHbl. 

llo,llnporpa~~~~a DECOD ,lleKO,l!HpyeT "cnona co6b1TMH 11 M "cnona Mc

Kpono" HawopuanMHn/I/, npeo6paayeT a,llpeca MCKP B npocTpaHCTBeHHble 

KOOp,l!HH8Tbl (B CHCT8M8 COOTB8TCTByiDmero cerMeHT8) C yqeTOM nonpa

BOK, Bhlt~HcneHHhiX B peayn»TaTe nporpaMMHO" IDCTMpOBKH KaMep, wopMH

pyeT IIBCCMBbl KOOp,l!HHaT, onpe,ll8JIH8T 'IHCJJO nepeMarHH'I8HHhiX HCKp0!1 

CII83HblX KOJJen B 118TpHnax ll811HTH K8Mep, llO,l!C'IHTbiB88T qll.C310 cnyqaeB 

Hecpa6aTUBSHHH nnocKocTeM KaMep npn aanycKe. 3H8'18Hil.H KOOp,l!H-

HaT MCKp B X- H '1- nJJOCKOCTHX MCKpOBbiX K8148p onpe;1483IH3IMC:b no 

wopuynau: 

x:=rn, + !Cn;-1)]~ + d! 
1 (I) 

';/: = ( ni + 1 (1~ -m ~ + d; ' 
r,lJ,e n;. ( M; )-HOIIep I-rO nepeuarHM'I8HHOrO i.-TO" (j -TO") MCKpo" 

KOJJLna B ,ll8HHO" nJIOCKOCTH, Jf;. ( ~ ) - 'IMC310 CM8liU!biX K03Ien, nepe-
1 d' uarHH'I8HHbiX 3TOI MCKpO" 1 ~ -war HaMOTKH 3118KTpO,l!OB 1 dx ( ¥ ) -

CMemeHMe I-1 npOB03IO'IK. nnocKOCTM B aanpanneHMM OCM x' ( Y" ) OT , 
OCM Z cerMeHTa. B DECOD npe,llyCIIOTpeHa B03M03HOCT:b perMCTpanMH 

,lJ,O 8 HCKp B K8QOit X- H3IH 'J -n1IOCKOCTH. 

llo,llnporpalllla REJECT ocymeCTB1lfl8T KOHTp03I:b ~eKTMBHOCTH HC

KpoBYX Kallep K aanyctty. 3,1J,eC:b nepHO,l!H'I8CKH Bbi'IHCJlHIDTCfl ycpe,l!H8H

Hbl8 no 3a,llaHHOIIy 'IMC3Iy aanycKOB 3H8'18HHH ~KTHBHOCTe"; 8C11H He

a~eKTHBHOCT:b K8K0"-11H60 fl110CKOCTH npeBbiCHT 38,ll8HH08 3H8'18HH8 

(06blqHO 12,5%), TO aBTOIIBTHqeCKH neqaTaeTCH npe,ll,ynpe~eHMe 3KCfl8-

pH118HTBTOpy C yK838HM811 HOIIepa ll1lOCKOCTH H 3HaqeHHH ~eKTMBHOCTM. 

TznHqHb18 3H8'18HHH ~eKTHBHOCTelt KaMep K 3anycKy llOKa3aHbl H8 

pBC. 2. 
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B noAUpOrpaUKe BEAM CTpDHTCH pacnpe~eneHHH nOK838HH~ nepec

qeTH~ cxeu »O BpeueHH » npe~nax ~HTenLHOCTH MKnynLCa ycKopH

TenR; nOAC'lHT~B8DTCR H nepHOAH'leCKH B~A8~TCH H8 neqaTL ycpe~eH

H~e no 38A8HHOMY 'lHCny UHKnO» llOK838HHR nepecqeTH~X CXeM H 'lHCnO 

co6~THit 38 UHKJJ. 

lloAUporpauua TRACK H3 118CCHB8 X- IU!H ~ -KOOp;nHHBT HCKp 

AJIR TeKymero cerMeHTB Bb16HpaeT KOOp;nHHBT~, npHH8AJ!e·-l!alllH6 OAHOIIY 

TpeKy. Koop,nHHBT~ C'IHT8DTCH npHHa~e~mHUH TpeKy 1 6CJ!H HX p8CCTO

RHir1R OT npHU0\!
1 

npOBeA6HHOli li6J.'e3 KOOp;nHHBT~ B ;nByx 6a3HCHbiX llJ!OC

KOCTHX, He B~XOAHT 3a rrpe~eJIH aanaHHOft ~opoXKH. fiOHCK TpeKa 

H8'1HH8J!CR npH HeKOTOpo~ MHHHM8J!LHOM nonymHpHHe ~OpO~KH, o6~HO 
± I uu, H B npouecce noucKa ,nopoXKa pacmHpRnacL .no aa~aHHoro MaK

cuuaJILHoro aHa'leHHR, o6~Ho ± 4 uu. TpeK C'lHTaeTcR aaft~eHHNM, eo

JIM 'IHCJIO npHHBAJie:&amHx elly HCKP He MeHLme aa~aHHoro. :zlJIR cerMeH

TOB, co,nep38BmHX 6 H 5 HCKpOB~X K8ll6p, MHHHIIanLHOe 'IHCJ!O TO'leK H8 

TpeKe 38A8B8JIOCL paBHblll 4 H 3, COOTB6TCTBeHHO. AJirOpHTM pacn03H8-

B8HHR Tp6K8 6~n peaJIH30B8H npHIIeHHTeJILHO K npoH3BOnLHOMY l{HCJIY 

Kallep B cerueHTe; npH 3TOII HCnOnL30B8JlCR AHH8MH'leCKH~ Bb160p 6a-

3HCH~X nJiocKocTel/5/. EbiJia npe~ycuoTpeHa Boauo~ocTL noHcKa Hec

KOJILKHX TpeKOB ,nnR OAHOrO H TOrO ~e M8CCHB8 KOOpAHHBT H Bbl6opa H3 

HHX 11 Jiy'lmero" TpeKa. 0AH8KO BBHAY TOro, qTO no AB8 TpeKa B cerMeH

Te H8XOAI'lnOCL He 6oJiee qeM B 5% CJiyqaeB, npH pa6oTe B peaJILHOM 

M8CmTa6e BpeMeHH C uenL~ ycKopeHHR o6paC50TKH 3T8 B03MO~HOCTL He 

HCnOJIL30B8nacL • 

B noAUporpauue TRACK T8Klte Bbll{l1CJIRJII'ICL napruAeTpbl a! 1 6! 1 

t ,_, 
Q:l 1 o, npRIIbiX 

xt= a'z' + 6' l< .. , 

fi'= a'z' + 6' 
(I ' 'I• 
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-~ ' 'o'z' 8ITf1j:OKC>1Mlt!pyiOiJ111X npoeK~IH! TpeKa H8 IIJIOCKOC Tlt! J\ U Z 11: Y TeKyme-

ro cer~eHT8, OapaMeTpW npRMLIX l2) H8XOlHJIHCb 11:3 COOTHOlliBHMR 

" t " .. axD= nEr,z/- L: x/L. z.t, 
iSf i=--1 (=. j & 

6rD =f. x/'f:.(z,?z- txtl,et z,e, 
ir:f L=f i•t &.:tf (3) 

" ~ ... q:t D = nZ:(1j- (£ 1.,1, 
(:~1 a.ai' 

l= 1, 2, 

I' ,1\C rl -'lilC JlO Y!CKp na Tpe!W, Xt -ll3MepeHHbi8 3H81.!8HV!Tf KOOp,lll'!H8 T 

TjlCKOBL!X i1Cl{p 1 z.t-KOOplHH3Tb! K8.\1Bp. Jlanee BL!tfHCJIHJHlC:O cpe;l\HC

KB3.l\.f.-B Tvl'lHi>IB OTKJIOHBHHH iCOOp,ll,Hll8 T TO'l!8K TpeKa 01' ITpffMb!X (2). 

liOJ(npor•paMMa ANALYS npe,n:Ha3Hat;eHa 1\JIH BLI6opa "Jiy'l!rnero" rpe

Ka l'!:i ciBCKOJlbKllX 9 H3~,1\8HHL!X )\Jlfl O,llHOPO C06biTHR, a T3K;;re .l\Jlf! npo

BC]lK!1 'fOI'O, HC o6pa30B3H Jill 1'p8K TeRyll(Bl'O C06b!THH B pe3yJibTaTe 

!1p060eB B,l\OJ!b Tp31C3 llpBi!\L!Jl_ylll,Bl'O COdblTHH, 0pl1 Bbldope 11 JI.~mero 11 

TpeKa npe/\f101.!TCHilC O'r/\BCTCf! 'I'pCKaM, CO,llep-ll!alil}lM 60JJ:Oili8 TOl!Cl{, a B 

CJ!Y'l3C paBeHCTBa 4l1CJ18 T04CK - l'!MB!Oll\HM M8HblllYID CyMMy cpe;.u;eKB3,1l

p3'I'l14HbfX OT!OJOf!CHiltl T04CK TpeKa. B ANALYS CTpOHTCH pacnpe,ZI;e.iJeHHH 

C06blTH!i ITO t;HCJiy Tpe!WB, a T3K:K8 pacrrpe,ll,8JI8HHH TpeROB ITO IlllipHHe 

,li.Qj)O'KI\11, llj)l1 IWTOpOi\ OHH 6tWH H81\l8Hbl 9 ITO 'li!CJiy TOY:CK
9 

TIO CyMMe 

cpe,llHCKB8,ll,p8T:-ltJilb!X OT!O!Oli8Hl'ltl TOY:CK TpeKa OT 8ll11pORCHMI'!pyiOI!l8~ 

npm.wtl. 

Tio,nnporpaMMa ALIGN I!CllOJIL30BaJJaCb ,1\Jlf! llporpaMMHOtl !OCTHpOBKI'I 

flCKjJOBbiX KaMep OTHOCHTCJlbHO 6830BUX ( p8CllOJIOJI{8HHbiX H3 M8KC11:M8Jib

HOM paCCTOHHI'!Il .i\pyr OT ,ZI;pyra) K8Mep cert.~eHTa. B 3TOW llO,llllporpaWole 

Bbll!l1CJJH!OTCR OTKJIOH8HHH KOOp,lll1H3T TjJ8KOBbiX I!CKp B K8Mepax OT npA

MblX, fijlOB8,ZI;Cl!HbiX l!epe3 KOOPllH13TGl B ,ll,BJX 6830BL!X K8Mepax, ycpeli

HCHHble ITO 38,ZI;8HHOMy tJHCJiy TpeKOB, Hati/\8HHbl8 T3Kl1M o6pa30M nonpaB

KH BWJCHTCH B C'd81JlCHJ.lH d! , d: , HCITOJib3ye!.lU8 B TIO,IU!porpaMMC 

10 

t 

I 

I 

DEGOD. OnMcaHHaH rrpoue,ZJ;ypa noB TO pH eTCH HecKOJibKO pa3, noKa pe-

3JJ!bTHpy!OIJU!B ITOllpaBKii He OR33biB3IOTCH 6Jil13KllMVI K HJJ!IO, TaKBH IOCTll

pOBKa rrpoVI3BOAI'!JIBCL B Haqane Ka~oro ceaHca pa6oTbl, Tipl'!Mep peaynb

TaToB, llOJiyqeHHbiX llOCJie AByx llOCJIB,ZI;OB3T8JlbHblX o6p3ll(8Hl1tl K ALIGN , 

npMBelleH Ha puc,3. 

B ITO,lUlporpaMMe MULT CTpOATCH pacnpe,neJieHllH COdbiTlltl ITO t;HC

Jiy I!CKp B ITJIOCKOCTH 11: pacnp8l8JI8HHH llCKp ITO 'l!l1CJiy C!A8l!UlblX nepe

M3I'HHq8HHb!X KOJICU liJIH 38,1(3HHOt\ K8M8pbl, a TaKJKe Bhll!HCJIHIOTCH COOT

B8TCTBJIDmMC cpe,llHHO 3H8'l!8HHH ~JIH BCCX llJIOCKOCTe~. 3TH xapaKTepHC

TllKH llOJie3Hbl .li1lff KOHTpOJIH l1HT8HCHBHOCTH ll)~Ka l1 pe~Ma padOT~ 11:0-

KjlOBbiX KaMCp, PeayJil>TaT~ pa60T~ MULT B O,l(HO!'I 11:3 3KCll03llUH~ rrpe,n

CT3B118H~ H8 p!1C,4, 

B rro~porpawwe EFF onpelleJIHercR a~~eKTllBHOCTb cerMeHTOB K 

TpeKy, 3qJtfi8RT>lBHOCT:O KaMep K TpeKy, BKJia,ll KaMep B 3tfJ¢CKTllBHOC T:b 

,l\BHHOI'O cerV8HT8 9 3aBHCiii40CT:b aqxpeKTil:BHOC TH 38,ll8HHOi1 KaMep~ OT 

l!l1CJ18 HCKp B Hei\, 3qxpeRTHBHOCT:b K8JI{.l(O!'I ITJIOCROCTJ.I K TpeRy €~ B~-

l!llC11llJI8Cb 113 OTHOID8Hi!H 

£t= ~ c.;ts d~, (4) 

r ll8 ffl -l!l'!CJIO TpeKOB; C;_:: 1, CCJiil l!ll:C JIO HCKp Ha TpeRe dOJJ:Ome IIH

HI1:1.18JILHOPO l1 B ITJIOCKOCTH 6~1!8 iiCKpa H8 TpeKe, H Ct= 0 B ITjlOTHB

HOM CJ!y'l!ae; d;.= 0, CCJIH 'l!I1CJIO HCKp H8 TpeKe p8BHO MI1:Hi1113JI:bHOMJ I! 

B ITJIOCKOCTH duna i!CKpa H8 TpeKe, H di=I B npOTHBHOil CJiyqae. TK

nl'!qllbl8 3H8'l!6HI1:H :$1JeKTHBHOCTelt K TpeKy TIOK838H~ Ha p~lC ,5, 

TOll HOC T:b BOCC T3HOB3!8 HHH ROOp,llHHa T qac Tll:U Of! penenHJI8C :b B llO,ll

nporpaM116 ACCUR • llplf 3TOM B K8'l!8CTB6 BeJJHl!ll:H~, xapaRT6p11:3Jlllll,elt 

TO'l!HOCT:O orrpeli8JI8HI1:ll KOOp,llUH8Tll K -TOit ITJIOCKOCTLID, B rrpe,lUlOJIOze

HI1:l1 p8BHOTOl!HOCTI! K8.118p 9 B COOTB8TCTBH11: c/6/ ITpl!HHMaJiaCb Cp6.l(H6-
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KB3,Zl;p3TH'lH3ff Oll!n0K3 6x, KOTOpilR Bll'll1CJIHJIOCb !13 COOTHOI!JeHllff 

6 2 =.!.{~(x. -x~l-.!.[~<x--x)] 2}/< 2 St:K-n.r:-Q +1) (5) 
JC. m l:::i L I. m tz1 L n.Q- 52. , 

n. 
rAe S=~i!i 

J"'1 

1'1. !l 
Q=~ ~J 

J•1 
r'l. -t!VIC}]O M!CRpOBt>iX K8M6p B CerMeHT6, .z!j - llX K00p.l\l!H8 Tbl, 

}]0 Tp6KOB B BbiOOpKe, 1!CITOJ!b30B8HHOii .1\}]ff OITp6.1\6}]6HliH IE$,x , 

ln-'ll1C

JC; 
~ 

ll3MepeHH06 B I( -Tot\ ITJIOCKOCTH 3HO<WH!16 KOOp,IU1H3Tbl, .Xt -3H31J6HH6 

lto0p,I'\HH3 Til, Bhl'll1CJ!6HH06 l10C}]6 3!1ITpOKCI1M3Il,llH rrpoeKIJ,l111 TpeKa r:pf!I,.IQ/il 

J!HHMeif ITO Me TOllY H3HM8Hbilll1X RB3.Z\p8TOB, B8Jll1'HlHbl 6.x M 6~ 3aBl1CHT 

OT !WHCTpyKTMBHbiX OC008HHOCTet-l 11CKpOBIJ!X R3M6p, p6lli1M8 J.IX paCOTbl, 

a T3KlK6 OT xapaKTepHCTLfR peN!CTp11pyeMhlX IJ3CTMIJ,. Tl1ITLftiHbi6 3H8ti81!llH 

6:x: l'l Ei:/ .Z\J'Jl OITMCbiB86M!lX 3KC:IT8pl1M6HTOB rrp:HB6,ll6Hbl H3 p!i!C .6, a H3 

pMC, 7 IJOK338Hbl pacrrpe,ll8}]8HHH OTRJ!OH6Hl1/il TpeKOB!lX LfCRp OT 8IT!1pOIC

CHll11pyiOll\8t\ rrprowlil :IIJIR o.zmotl i'I3 RaMep I-ro cerMeHTa. 

B !10.1\flpOrpaMile .PROF CTpOHTCH, llpH 38.1.18HHOiil 2 -KOOp;L\0H3T6, 

pacnpe;lleJielf>~H ::.c- u ~-KoopMHaT T01.!6K nepecetieHl1ff rrpRMbiX, an-

npoKcli!IHlPYIO!l\HX TpeKK, c rrJJocKoCThiO XOY ( x- 11 ';j-nporJ>l1nl1 nyq-

Ka). 3rraqemHI c -Koop.UHHa T uorJIH aa:z~anaTI>CH c K3Y. 

Tio~'lporpa.MMa FOTO pacneqaThiB8eT Ha AUTIY rparPl1tiecKoe M3o6paMe

HMe co6h!TIH! :a nnocKocTax XOlz YOto6oHx cerMeHTOB c MapirnponKolil 

HCKp, ITOll3BmHX H8 TpeK. 

B IIO,lUlporpallM8 VOLT KOHTpOJIHpOB3}]!1C:O H3llpffllt6l!l1fl B !6 TO'lK3X 

SitCIT6pJ.IM8HT8JlbHOiil annapaTypH, !10 O:z\HO!il TOIJK8 33 ll,l1KJ! ycKopeHHH. 

HarrpHll6Hllff H3MepHJJHC h c llOIWll\:010 ll,M<lJpo:aoro BOJI:OTMeTpa, no.zutnroqan

meroca K KOHTpOJIMpyeMolil TO'!Ke qepe3 3}]6KTpOHHO-M6X3Hl1'!6CKMiil KOM

MyTa TOp. Howep TOtiKH II 3H3'16Hil6 HanpH:KeHJ.Iff B Helt nepe,l\3B3}]l!Cb B 

O.lUJO!l l13 "cno:a IJ,YIKJia"/I/, llaMepeHHhle Hanpal!ieHilff cpaBHI!BaJJMc:o co 

3H3'!6HYI.ffMH, 33,l(8HHHYH B KOHCT8HT3X, 11 llpH H3Jll1'll1l1 OTKJJOH6Hl1/il,npe

Bhlm810mYIX 33,l(3HHhl6 9 Bhl,ll8B8JJOC:O H3 IT6'l8T:O C006ll\6Hl16 3KCflep11M6HT3TOpy. 
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:Itt• 

!lUI 

B IIO;n,IIporpaMMe EFFECT CTpo.KJJHCl> HMIIyJJ:bCH!le CIIeRTpU perHC-

Tp.KpyeMUX qaCTHU. 

~t ' 1.' o,. , a, , uv B 

C 3TO~ U8Jil>V rrapaMeTpU TpaeRTOpH~ 

e-M cerMeHTe rrpe06pa30BUB8JJHCl> B 

My KOOp,llMHaT: 

a,.,, - ~'P' + a!C04~P' 
- ~~~ - a! 6i.n ~r 

g:xt = 11t • t e ') t o"'- (4ut'P+O,.CO!l!P z. 
COi'P1- a~4in'Pt + x..'' 

O,t 

~~ = 

a! 
C0:1(/iE- a:4in'P'' 

,, . t t 
t o.4Ln~-~. +,,+ 1!, 

a, C01Y''-a!llin'Pt "'Y Sl. , l= f., 2 

qacmuu a; ' 
06U\YIO CHCTe-

(6) 

3,ll8Cl> x!, u' t tt• t 'l. 
CHCT8Me ROOp,llllH8T 0 a 

-ROOp,llMH8Tbl HaqaJJa l-TO~ CMCT8Mbl B o6me" 

':Pt -yroJJ ITOBOpOT8 MelK,lly 3THMH CllC T8M8Mil 

BOKpyr OCH }' • 3aTeU H3 COOTHOlli8Hilft 

a,.,a .. a + a,.a,. +1 ' 
COi'P = y(a:. +0#1+1)(a~a+a;a+1) (7) 

orrpe,lleJJHJJCH yroJJ OTKJJOH8Hilft ~ qaCTHUU B M8rHHTHOM ITOJJe 8H8~3H-

pyXJmero warHHTa. hwnyJJ:bCU P uor~ BUqHCJJHTDCR JJH6o B rrp.K6~JKe

HHH O,llHOpO,llHOrO IIOJJR 0 ~60 C yqeTOM npOCTp8HCTB8HHOrO pacnpe,ne

JJ8HHH nonH B 06~ewe Ke-.ny IIOJJIJC8MH K8rHHT8, ITpH pa60Te JCTBHOBRM 

H8 JJHHHH C JBM MCITOJJ:b30B8JJCH rrepBH" B8pll8HT: 

p = C/'1', (8) 

KOTOpH", XOTH H ,ll88T Xy,lllliyv TOqHOCTl>, Tpe6yeT 3H8q.KT8Jil>HO K8H:&me 

BpeMeHH ,llJJH BuqacJJeHH~. KoHcTaHTa C 6uJJa orrpe.neJJeaa aapaaee ny

Tew pacqeTa Tp86KTOpH" qaCTHU C aanaHHUKH 3H8qeHHHMH HWITJJJDCOB 

B H3BeCTHOK K8rHHTHOK IIOJJe. 

ITepe,n BHq.KCJJeHHeW HMIIJJJDC8 npOH3BO,llllJJ8Cl> npoBepKa TOrO, qTQ 
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TpeK BO 2-u oerueHTe uor 6~TI> npo~on~eHHeu TpeKa B I-M cerMeHTe. 

AnR aToro np11 aHaqeHHH Z-Koop~HHaT~, aa~aiD~e~ nnooKOCTI>, npoxo

~R~YJO llepea cepe.mmy MarHHTa, B~qHcnRnooi> pacoTORHI1e A Mellf,1l.Y 

ToqKauH nepeceqeHHR npRM~x, annpoKcHunpyJOIJIHX o6a TpeKa, o arolt 

nnocKoCTI>D, ITpH nooTpoeHHH Hunyni>cHoro cneKTpa OT6HpanHci> co6~THR, 

~nR KOTop~x aaaqeHHR ~ He npeB~wanH aa~nHHOH Be~HqHH~, o6uqao 

20 wu. ~nR 6onee qeu 70% co6~THH aaaqeHHR ~ 6~nH ueanwe 6 MM. 

rHoTorpauMa !!. ~nR O~Horo 113 oeaHO DB llOK838H8 Ha pHc .8. B no)t

nporpaMMe EPPECT CTpOiilnHOl> T8Kl![8 rHCTOrpaMM~ X- H 'J- 11pO!lJH

ne£t nyqKa aa MHweHH {pHo. 9), Ha nocneAHe~ Kauepe I-ro cerueaTa, 

yrnoB OTKnOH8HH£t qaCTHU B USrHHTHOM none ll yrnOB M8l![~y H8llpaBne

HHRMH qaOTHU B l-M oerM8HTe H OCI>JO zt 3TOrO cerMeHT8. 

Ha pHo.IO noKaaaa HMnynDCH~H cneKTp ~eltTpOHOB, nonyqeHH~It no 

OllH08HHhll4 BEW8 nporpaMilaJI B XO~e 3KCI18pHM8HT8 npH 06Ryti8Hiill1 llHW8-

HH CD2 ~eltTpoHaYH 0 HMnyni>COil 8,9 raB/C. 

5. 06pa6oTKa ABHH~. aanHoaHHhiX aa uarHHTHhiX neaTax 

0nHC8HH8R B/l/ H B HSCTORmeu: 0006~8HHiil OHCT81l8 nporpauu MOr

na Hononi>30B8TDCR ~nR nonao~ o6pa6oTKH BOero waTepHana, aanHcaa

aoro Ha uarHHTH~x neHTax, nocne npoBe~eHHR ceaacoB pa6oThl Ha yc

KopHTene. ITpH aTOM o nollo~I>IO oneuHani>HhiX no~porpauu wopMHpoBa

nHOI> neHTbl peaynl>T8TOB 0 H8 KOTOphiX HH!lJOpM8UHR 0 K8~014 C06b1THH, 

BKnJOll8KJ~8R H B~ql1CneHH~e ero xapaKT8pHC THKH { T8KHe, K8K HMnyJIDC, 

BpewR nponeTa K )tp.) 38llHChiB8R8Cl> B onpe~eneHHOM wopuaTe. ReHT~ 

peayni>TBTOB uorn11 aanHOhiBBTI>OR KaK aa HMR EC50I2, TaK H aa HMl 

CDC-606. 0KOHll8T8Jll>H8H o6pa60TK8 3KCI16pHM8HT8nl>HbiX ~8HHhiX 0 R8HT 

peayni>T8TOB 11pOH3BO~JI8Cb no COOTB8TCTBYIO~M nporp81lll81l JIH60 H8 

3BM ESCM-4, JIH6o aa 3B!.I CDC -6200. 
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