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Tono:wrnqecKne npeo6paaoaaHnSJ na crail!!!! C'IHTb!BBHHSI 

uao6pa>KeHI!fl rpeKOB npn nOMO'lll! npu5opoB c ne;:>eHoco~• aapMa 

Paapa6oraH rononorH'!eCKHJI a:II"'opnn.! C'IUTFBaHI!SJ aao6pali-:eHIIH npSJMb!X 

TpeKOB npH J10MO!llll npH60pOB C nepeHOCOM aapnua ( nn3), KOTOpblH 

n03BOJIS!eT ycKopHTb npouecc C'IIITH?>aHUSI H Y"euc:.rJUTb c5be" Ul!<jlpoBOJI 
uuljlopMaUHII, nocrynanu!ef• B 6noKII na"SJTI!, Cy!llecrsenHaS! oco6eHHOCTb 

anropi!TMa aaKJIIO'!aerc>~ B ero ronc:Jora'!HOCTH - uao5pa:-,;eHue rpeKa He 

pa361lB8eTCSI H8 OTrte.-,bl!ble 3Jie~leHTbl, npi!BeneHbl pe3yJibT8Tbl ~!OJ1e.1Hp038-

HHSI anropwrMa )11151 ~!8Tpi!Ubl 1!306pa>KeHI!Sl pa3!'.1epoM N X~ = 8 X 8. . noKa3a

HO, 'ITO J10Cl1e.!lOB8Teilb!!OCTU nponyCK8lOllJI!X CUJ:'H8.-,0B B K8X<)1oll CTpOKe 

MaTpHUbl nn3 nony'la'0TCS! npll [JQMOlUH reueparopOB cjlyHKUHii Yo::lUa. 
Paapa6oraHHbiii anropHTM MO>KHO ucnonbaoaaTb a cTpHMepHbiX u HY3blpbKOBbiX 

KaMe pax. 

Pa6ora Bbmonnena B Jla6oparopHH nnepHbiX npo6ne~1 Oli.HVI. 

Coo5meHHe 05'loei!KHeHnoro KHCTI!TyTa SlllepHhiX l!CCnellaBaHefl. lly6Ha 1978 

Soroko L.M, PIO - 11515 

The Topological Transformation on the Stage of Image 
Track Scanning with the Help of Charge Coupled 

Devices 

The topological scanning algorithm of the straight line tracks 
with the help of the charge coupled devices (CCD) is developed. 
The algorithm diminishes the time of scanning and the volume 
of digital information going into the memory devices. The main 
property of this algorithm consists of its topologidity, The image 
track is not separated into the subdhrided elements, The results 
of numerical simulation of the N x N = 8 x 8 image matrix are pre
sented, It is shown that the signal sequences for different Jines 
of the CCD matrix can be supplied from the \Naish function gene
rator, The algorithm described can be used in streamer and 
bubble track chambers, 

The investigation has been performed at the Laboratory 
of Nuclear Physics, JINR, 

Communication of the Joint Institute far Nuclear Research. Dubna 1978 
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06'beM HH4JopMal.I,HH, IIOCTynaiOll.l,eH CO CTpHMepHOH xa

Mepbl, OTHOCHTeJihHO HeBeJIHK, H TOJlhKO He60JihlllaJI 'iaCTh 

3JleMeHTOB H306pa:lKeHHJI CO,IJ,ep:lKHT CHrHaJihHble 3ap11,IJ,bl. 

HanpHMep, OCBell.l,eHHbiMH OKa3hiBalOTCJI He 6onee 5.10
4 

Jl'leeK B IIOJIHOH MaTpHI.I,e H3 10
6 

Jl'leeK. .liOJihlliHHCTBO 

Jl'leeK oKa3blBaiOTCJI nH6o nycThiMH, nH6o co,IJ,ep:lKaT cHrHan 

"HenyCTOro" HYJIJI. IlpH 3TOM Ka:lK,IJ,hiH CTpHMep TpeKa 

HMeeT BbiCOKYIO npOCTpaHCTBeHHYIO KOppeJIJII.I,HIO C COCe,IJ,

HHM cTpHMepoM. CTpHMephi o6pa3ylOT npocThie reoMeTpH

qecKHe JIHHHH: npJIMhie, ,IJ,yrH oKpy:lKHOCTH HJIH KpHBhie 

TpeThero IIOpH,IJ,Ka, H BCe OHH HCXO,IJ,JIT H3 TO'ie'IHOH o6na

CTH, rne npoHJornno JI,IJ,epHoe co6hiTHe. 3To oJHa'laeT, 'ITO 

'IHCJIO He3aBHCHMblX KOMIIOHeHT HH4JopMai.I,HH Ha 4JoTorpa

~HJIX B CTpHMepHOH KaMepe BeChMa HeBellHKO. JKenaTeJih

HO HaRTH 3TH KOMIIOHeHTbl Henocpe,IJ,CTBeHHO B npoi.I,eCCe 

C'IHTblBaHHJI HH4JopMai.I,HH c MaTpHI.I,hi III13. 
B pa6oTe 111 6hiJI pa3pa6oTaH anropHTM c'IHThiBaHHJI 

npJIMOJIHHeHHhiX Tpexos npH noMOII.J,H MacoK Yonrna. Cyii.J,

HOCTh anropHTMa COCTOHT B TOM, 'ITO Ha CTa,IJ,HH C'IHThiBa

HHJI npJIMOllHHeHHblX TpeKOB MO:lKHO BeCTH 6blCTpbiH IIOHCK 

HHBapHaHTHblX KOMIIOHeHT ,IJ,HCKpeTHOrO yonrn-o6pa3a, MHHYJI 

onepai.I,HIO II03JleMeHTHOrO C'IHThiBaHHJI BCero IIOJIJI H306pa

:lKeHHH H MHHYH onepai.I,HIO HaXO:lK,IJ,eHHJI nonuoro ua6opa 

KoMnoueHT ,IJ,ByMepuoro yonrn-o6pa3a. IlpH nocTpoeHHH an

ropHTMa IIOHCKa HHBapHaHTHhlX KOMIIOHeHT ,IJ,ByMepHOrO 

yoJIIII- o6pa3a llpHMOJIHHeHHOrO TpeKa 6blll HCIIOJ1h30BaH TOT 

4JaKT, 'ITO HHBapHaHTHhie K C,IJ,BHry KOMIIOHeHThl HaXO,!J,JITCJI 

ua nocnenHeii cTpoKe H ua nocne,IJ,HeM cTon6ue MaTpHI.I,bl

o6pa3a TpeKa. Ocuosoii anropHTMa JIBJIJieTCH HTepai.I,HOHHblH 

npouecc npocMoTpa Kpaesblx 3neMeHTOB MaTpHI.I,bl-o6pa3a 
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C llOCne~OBaTenhHhiMH pa36HeHHHMH Ha ~Be paBHhle qacTH 

COOTBeTCTBYIOIUero MaCCHBa KOMllOHeHT yonrn-o6pa3a. 3TOT 

MaCCHB HBnHeTCH llH60 HCXO~HhiM, nH60 B03HHKaeT llOCne 

npe~hl~ymero TaKTa npocMoTpa. 

Ilpou;ecc llOHCKa HHBapHaHTHhiX KOMllOHeHT ~ByMepHOrO 
yonrn- o6pa3a npHMOnHHeHHoro TpeKa ae~yT cne~YIOIUHM 
o6pa3oM. Ha nepaoM mare BhlqHcnHIOT cyMMY acex KOMno

HeHT llOCne~HeH CTpOKH HnH CyMMy BCeX KOMllOHeHT nocne~

Hero cTon6ua MaTpHu;hl-o6pa3a. Bhi6HparoT cTpoKy HnH 

CTOn6eu C HaH60llhillHM a6COniOTHhiM 3HaqeHHeM 3TOH CYMMhl. 

Ha BTOpOM mare MaCCHB KOMllOHeHT Bhl6paHHOH CTpOKH 

pa36HaaroT Ha ~Be paBHhle qacTH. BhlqHcnHIOT cyMMY KOM

llOHeHT neBOH H npaBOH qacTH CTpOKH H cpaBHHBaiOT a6co

niOTHhle 3HaqeHHH 3THX ~BYX CyMM. )l,ng llOCne~yiOIUHX 

onepai.J;HH Bhi6Hpa10T TOT MaCCHB KOMllOHeHT CTpOKH, KOTO

PhiH HMeeT HaH6onhrnee a6conroTHoe 3HaqeHHe cyMMhl. Ha 

nocne~HeM mare OCTaiOTCH ~Be KOMllOHeHThl. Ta KOMllOHeH

Ta, KOTopaH HMeeT HaH6onhrnee a6conroTHOe 3HaqeHHe, ga

nHeTcH HHBapHaHTHOH KOMllOHeHTOH Ma TPHUhl- o6pa3a. 

EcnH qHcno 3neMeHTOB H3o6pa:>KeHHH B cTpoKe paaHo 

N =2n , r~e n - uenoe qHcno, TO qHcno maroa onepauHH 

llOHCKa HHBapHaHTHOH KOMllOHeHThl paBHO He 6onee ll + 1 . 
Mo:>KHO nocTpOHTh nocne~oaaTenhHOCTh MO~HlPHUHpo

BaHHhiX MacoK Yonrna, KOTOphle no3aonHIOT Henocpe~cT

BeHHO onpe~enHTh 3HaqeHHe CYMM, BhlqHcnHeMhiX Ha pa3-

nHqHhiX :nanax cqHThiBaHHH HHdJOpMaUHH. Ilpou;ecc CqHThi

BaHHH ae~yT npH noMOIUH MO~HlPHUHpoaaHHhiX MacoK Yonrna, 

MHHYH OllepaUHIO Haxo~eHHH BCeX KOMllOHeHT yonrn-o6pa-

3a. Ha puc. 1 npHBe~eHa nocne~oaaTenhHOCTh MO~HlPHUH
poaaHHhiX MaCOK Yonrna, KOTOpble CTpOHT B npou;ecce 6biCT

poro llOHCKa HHBapHaHTHOH KOMllOHeHThl, pacnono:>KeHHOH 

a nocne~HeM cTon6ue HnH cTpoKe MaTpHUhl-o6pa3a. 3ne

MeHThl MaCOK, nponycKaHHe KOTOphiX paBHO +1, H306pa:>KeHbl 

B BH~e qepHhiX noneH. 3neMeHThl, r~e nponycKaHHe paBHO 

-1, OCTaBneHbl He3aKparneHHhiMH. 06naCTh C HyneBbiM 

nponycKaHHeM 3aillTpHXOBaHa. 3HaK MHHYC nepe~ e~HHHUeH 

03HaqaeT dJaKTHqecKH, qTo cHrHan Ha BhiXO~e I -11- MacoK 

ahlqHTaiOT H3 cHrHana Ha BhiXo~e cooTBeTCTByromeu I +11-
MaCKH. 

Ilocne~HHH, HH:>KHHH pH~ MO~HlPHUHpoaaHHhiX MacoK Yon

rna coana~aeT c MacKaMH Yonrna, KOTOphle Hcnonh3YIOT ~nH 
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Puc. 1. IlocAeooeamellbHOCTflb Moou¢uf4upoeaHHbiX MacoK 
Yo11uw, Komopble cmpo.Rm e npo14ecce 6bJcmpozo noucKa uH
eapuaHTfiHbiX KOMnOHeHTfl YOIIW- o6pa3a. JIOUCK ee0y111 B KOOp
OUHQTfiHOM npocmpaHcmee, MUHY.R cmaowo Bbl'iUC/IeHUJI noAHozo 
Maccuea KOMnoHeHm yo11w- o6pa3a. 

nonyqeHHH 3HaqeHHH KOMnoHeHT yonrn-o6pa3a B nocne~HeH 

CTpOKe. 
Mo~HlPHUHpoaaHHhie MaCKH Yonrna cTpOHTCH nocne~o

aaTenhHO B npouecce 6hlcTporo cKaHHpoaaHHH. IlepaaH 

MO~HlPHUHPOBaHHaH MaCKa CO~ep:>KHT TOilhKO BepXHIOIO 

CTpOKY, H nponycKaHHe ee 3neMeHTOB paBHO 

t(O,j)- (-1 )j 

t (i, j) ~ 0 . 

jx0,1, ... ,N-1 

iz1,2, ... ,N-1 

j ,.,Q,1, ... ,N-1. 

Mo~HlPHUHpoaaHHaH MacKa ~nH nocne~yromero mara 

CTpOHTCH llpH llOMOIUH MO~HlPHUHPOBaHHOH MaCKH, HCllOnh-

3yeMOH Ha npe~hl~yiUeM mare llOHCKa, nyTeM OTpa:>KeHHH 

6e3 H3MeHeHHH HllH C H3MeHeHHeM qeTHOCTH npe~hi~YIUeH 
MaCKH OTHOCHTenhHO OCH, llpOXO~HIUeH llO BepxHeH rpaHHUe 

3aillTpHXOBaHHOrO nonH MO~HlPHUHPOBaHHOH MaCKH Ha npe

~hi~YIUeM mare llOHCKa. lf3 3THX ~BYX anhTepHaTHB Bhi6Hpa

IOT TY KapTHHy, KOTOpaH ~aeT HaH60nhrnee 3HaqeHHe a6co-
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JDOTHoro 3Ha'leHH.Il cHrHana Ha BbiXO,IJ,e MaCKH. TaK 4JopMH· 

pyeTC.Il BCTBb ,IJ,epeBa, KOTOpaH npHBO,IJ,HT K HHBapHaHTHOH 

KOMDOHCHTC MaTpH11,bi"06pa3a np.IIMOBHHCHHOrO TpeKa 3a 

(n + 1 ) waroa. 

EcnH B Ka,IJ,pe CO,D,Cp:lKHTC.Il ,IJ,Ba TpeKa, TO B ,IJ,epeBe OOHC • 

Ka B03HHKaeT pa3,IJ,BOCHHC, H ,IJ,anbHCHWHH OOHCK BC,lJ,YT 

DO o6eHM BCTB.IIM. 

0nHCaHHbiH BbiWC anropHTM OOHCKa HHBapHaHTHbiX KOM

OOHCHT yonw-o6pa3a np.IIMOBHHCHHbiX TpCKOB MO:lKHO pea· 

BH30BaTI:. npH OOMOlll,H npH60pOB C HH:lKCKIJ,HCB 3ap.ll,D,a, 

HCOOBh3y.H, B 'laCTHOCTH, MCTO,IJ, Hepa3pyweHHOrO C'IHTbiBa· 

HH.Il I 21 HBH :lKC nocne,IJ,OBa TCBhHOC HH:lKCKTHpOBaHHC CHr

HaBhHbiX 3apg,D,OB B ropH30HTaBhHbiC WHHbi. 

0,IJ,HaKO 3TOMY anropHTMY npHCYllJ,H HCKOTOpble HC,IJ,O" 

CTaTKH, rnaBHbiM o6pa30M Bbi3BaHHbiC TCM, 'ITO onepall,HB 

noHcKa He gangeTc.ll TononoruqecKoii, H Ha acex warax, 

KpoMe nocne,IJ,Hero, He onepupyeT c nonHbiM H3o6pa:JKeHHeM 

TpeKa. 

PaccMoTpHM Teneph npHHIJ,Hn neiicTBH.Il anropHTMa To

nonoruqecKoro aHanu3a TpeKoB 'laCTHIJ, Ha npHMepe npgMo

nHHeiiHoro TpeKa. IlpoiJ,eCC C'IHTbiBaHH.Il Be,IJ,yT npH llOMOllJ,H 

MaTpHIJ,bl IIII3, c TeM cyllJ,eCTBeHHbiM oTnH'IHeM, 'ITO TaKTo

Bble HMllYBbCbi llO,IJ,aiOTC.Il He Ha BCe CTpOKH MaTpHll,bi IIII3, 
a aw6opo'IHO. B cnyqae npgMonHHeHHbiX TpeKoB qucno TaK

TOBbiX HMnynbCOB, nponyllJ,eHHbiX Ha Ka:lK,IJ,YIO CTpOKY MaTpHIJ,bi 

IIII3, H3MeH.IIIOT no cTyneH'laTo-nHHeHHOMY 3aKoHy. Ilo3-

TOMY llp.IIMOBHHeHHble TpeKH llOBOpa'IHBaiOTCji OTHOCHTenb· 

HO MaTpHIJ,bi IIII3 KaK e,IJ,HHoe uenoe, 6e3 HapyweHug ero 

TononoruqecKHX xapaKTepHCTHK. TaKoii noaopoT ae,IJ,yT JJ.O 

TeX nop, llOKa TpeK He 3aHMeT BepTHKanbHOrO OOBO:lKeHHji. 

Ha o6paTHoii cTpoKe MaTpHIJ,bi IIII3 HnH npu6opa c HH:lKeK

IJ,Heii 3apg,IJ,a pacnono:JKeHbi BepTHKanbHble WHHbi, HMeiOllJ,He 

3neKTpH'leCKYIO eMKOCTHYIO CB.Il3b C Ka:lK,IJ,biM H3 CTOn6IJ,OB 

MaTpHll,bl IIII3. B TOT MOMeHT, KOr,IJ,a TpeK 3aHMeT BepTH· 

KanbHOe llOBO:lKeHHe, CHrHan Ha COOTBeTCTBYIQllJ,eH BepTH· 

KanLHOH WHHe ,IJ,OCTHrHeT MaKCHManbHOrO 3Ha'leHHji. Koop· 

,IJ,HHaTa BCpTHKanLHOH WHHbi, Ha KOTOpOH o6pa3yeTcg MaK· 

CHManLHbiH CHrHan, paBHa KOOp,IJ,HHaTe BXO,IJ,a TpeKa B aepx· 

HIOIO qaCTb Ka,IJ,pa. 3Ha'ICHHe yrna HaKnOHa B HCXO,IJ,HOM 

OOBO:lKeHHH ,IJ,O Haqana C'IHTbiBaHH.Il OOpe,D,engeTC.Il 'IHCJIOM 

TaKTOBbiX nepHO,IJ,OB pa60Tbi reHepaTopa TaKTOBbiX HMDYJJL· 
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COB. )l;aHHble 0 KOOp,D,HHaTe BXO,IJ,a TpeKa B Ka,D,p H ero yron 

HaKJJOHa "011,H4JpOBbiBaiOT" H HanpaBJJ.IIIOT B 6nOK naM.IITH. 

)l;ng ,IJ,OllOBHHTeJJbHOrO YCKOpeHHji npo11,ecca C'IHTbiBaHH.Il 

H306pa:lKeHHH TpeKOB BeCb Ka,D,p pa36HBaiOT Ha He60JJbWHe 

4JparMeHTbi pa3MepaMH 8x8 HJIH 16xl6, H TOllOJJOrH'leCKHe 

onepaiJ,HH C'IHTbiBaHHji Be,IJ,yT O,IJ,HOBpeMeHHO BO BCeX 4Jpar· 

MeHTaX. IlpH 'laCTOTC CJJe,IJ,OBaHH.Il TaKTOBbiX HMllYJJbCOB 

oKono 50 Mrt~ nonHoe apeM.Il C'IHTbiBaHH.Il Ka,D,pa cocTaBHT 

OKOJIO 0,5 MKC. EcnH B Ka,D,pe HMeeTcg HeCKOJibKO TpeKOB 

C pa3BH'IHbiMH KOOp,D,HHaTaMH BXO,IJ,a H pa3BH'IHbiMH yrnaMH 

HaKJJOHa, TO MaKCHMYMbl Ha rpe6eHKe BepTHKanbHbiX WHH 

B03HHKaiOT CTOBbKO pa3, CKOJibKO TpeKOB HMeeTC.Il B Ka,IJ,pe. 

PaccMoTpHM THDH'IHbiH npHMep. Ha puc. 2 ,IJ,aHo Ji3o-

6pa:lKeHHe ucxo,IJ,Horo TpeKa, a Ha puc. 3-9 - nocnenoaa-

Puc. 2. H3o6paJKeHue HaK.IIOH" 
HOZO mpeKa Ha Ma111pUije 8x8. 

TeJJbHble 4Ja3bl CTa,IJ,HH TOllOnOrH'leCKHX onepall,HH C'IHTbiBa· 

HHji npH llOMOllJ,H TaKTOBbiX HMllYJJbCOB, ynpaangeMbiX no

CJJe,IJ,OBaTeJJbHOCTbiO OTDHpaiOlll,HX CHrHanoB. Pa3Mep Ka,IJ,pa 

paBeH N xN = 8x8. ropH30HTaJibHa.ll OCb HanpaaneHa B,IJ,Onb 

nHHHH C.D.BHroBbiX perucTpoa. BepTHKanLHa.ll ocb Hanpaane

Ha napanneJJbHO CYMMHpyiOllJ,HM BepTHKanbHbiM WHHaM. 

IlpH nepBOM TaKTe KapTHHa C,IJ,BHraeTC.Il BnpaBO Ha O,IJ,HH 

war B TeX perHCTpax, KOTOphiM COOTBCTCTBYIOT 'ICpHble 

non.11 aepTHKaJJLHoro aeKTopa- cTon6ua I puc. 3/. II pH BTO

pOM TaKTC KapTHHa C!IBHHCTC.Il BnpaBO Ha O.::IHH War B TCX 

C,IJ,BHrOBhiX perHCTpax, I<OTOphiM COOTBCTCTBYIOT 'ICpHhiC 

nong crnn6ua I puc. 4/. C ~ wecraeHHO TO, YTO KapTHHa 

C,IJ,BHra TpeKa no perHcTpaM OL1Hl.Jaercg OT KapTHHhl C,IJ,BH· 

ra Ha nepBOM TaJ<Te. KapTHHhJ JanonHeHHhJX .ll'leeK nocne 

TpeTLero, 'ICTBepToro. n.111oro. wecroro H ce,aLMoro raK

TOB OOKa3aHhl Ha f Uc. 5-9. 
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Puc. 3. llpu nepeoM 111aK111e 111QK1II06ble uMnyAbCbl nponycKa10111 
1110/lbKO e 111ex pezuc111pax, K01110pble no.Me'leHbl tlepHblMU 
nOJI.R.MU eep111UKQJibHOZO C1IIOJI6~a 6 ~eH111pe pucyHKQ. 

+ =;> 

Puc. 4. llpu e111opoM 111aK111e 111aK1II06bJe u.MnyllbCbl nponycKa-
10111 e opyzy10 nocAeooea111eJibHOC111b zopu30H111aJibHblX pezuc111-
poe. 

+ L.l ~ 

Puc. 5. Tpe111uu 111aK111 noeopo111a 111peKa. 

+ ::::::C> ...,..,..._ 
---

Puc. 6. CJe111eep111bJU 111aK111 noeopo111a 111peKa. 
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Puc. 7. ll.R111blU 111aK111 noeopo111a 111peKa. 

r 

+ ==:> 
t-..... 

Puc. 8. H/ec111ou 111aK111 noeopo111a 111peKa. 

+ .. =C> 

Puc. 9. CeOb.MOU 111aK111 noeopo111a 111peKa. 

Ha puc. 10 npuae,neHLI ace 8 BeKTopoa-cTon6uoa, 
3a,nal0ll.\HX nocne.noaaTenLHOCTL acex 8 c.nauroa Ha o,nHH war 
anpaao. qepHLie nonB 03HaqaJOT, qTo B ,naHHOM perHcTpe 
KapTHHa c.nauraeTCB Ha o,nHH war anpaao, a 6enLie nonB 
COOTBeTCTBYIOT TeM perHCTpaM, Ha KOTOphle TaKTOBLie 
HMnynLCLI He no,naiOTCB. B HIDKHeH CTpOKe yKa3aHLI Ho
Mepa TaKTOB. HyneBOMY TaKTY COOTBeTCTByeT HCXO,n
HaB KapTHHa TpeKOB B Ka,npe. He6e3LIHTepeCHO OTMeTHTL, 
qTo MaTpHua Ha puc. 10, xapaKTepH3YIOll.\aB nocne.noaa
TeJILHOCTL c,nauroB Ha o,nHH war anpaao, coana,naeT c MaT
puueB: OTUHpaiOll.\HX HanpB>KeHHH Ha J- K - TpHrrepax, BXO-
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Puc. 10. Co6oKynHocmb 8 6eK
mopo6- cmoA6f.406, 3aOaiOUIUX a/1-
zopumM nponycKaHUJI maKm06biX 
UMny/lbC06 6 20pU30Hma/lbHble 
pezucmpbl Mampuf.4bl IIII3. 

t • • • + • • t 
lol112l3l4lsl617l 

,!Vlll\HX. B cocTaB reHepaTopoa ,D,HCKpeTHhiX cPYHKUHH Yon
rna131. 

Ha puc. 11 npuae,D,eHhi pacnpe,D,eneHHH curHanoa, Haao
,D,HMhiX B aepTHKanhHhiX IIIHHaX nocne Ka)I{,D,OrO TaKTa. 
BH,D,HO, qTo nocne nHToro TaKTa curHan a rnecToH aepTH
KanhHOH IIIHHe npHHHn MaKCHManbHOe 3HaqeHHe. 3TO 03-
HaqaeT, qTo yron HaKnoHa a nHTh pa3 npeahlrnaeT e,D,HHHq
HhiH yron, a KOOp,D,HHaTa BXO,D,a TpeKa B Ka,D,p pasHa rneCTH 

e,D,HHHUaM. 

DDDGJGJDJQQ 
0 2 3 4 ® 6 7 

Puc. 11. PacnpeoeAeHue cuzHa/106, Ha600UMbiX 6 6epmu
Ka/lbHbiX wuHax noc/le KaJKoozo maKma no6opoma ·mpeKa. 
Iloc/le n.Rmozo maKma cuzHa/1 6 wecmou 6epmuKa/lbHOil wuHe 
UMeem MaKCUMa/lbHOe 3Ha'ieHUe. 
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