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MATEMATHqECKOE MOnE]MPQBAHHE TPEKOB TIP~ CIT~PAnbHOM 

CKAHIAPOBAHmi 

nHH npoBepKH aHrOpHTMOB H OTH~KH, nporpaMY, BXO~H~HX 

B MaTeYaTHqecKoe o6ecneqeHHe aBTOMaTa THna "cnHpaH:&HuU Ha­

uepHTeH:&11 (C~)', Ha CT~HH H3rOTOBHeHHH annapaTypH B03HHKHa 

·Heo6xo~HYOCT:& B coa~aHHH uo~eHH qHcHoBoU HHWOPMaUHH, nocTy­

naw~eU C aBTOMaTa B BHqHCHHT6H:&HyiD MamHHY npH CKaHHpOB8HHH 

HU CHJ4MKOB C nyaHp:&KOB!iX KaMep. 

nHH 3TOH U6HH 6HHO ~OCTaTOqflO HyXHOe qJ4CHO paa BH~aBaT:& 

[:

aCCHB T 1 COCTOH~l/IH lil3 nap qHce.ii "t. H l9 , HBHHID~HXCH llOHHp­

HMH. KOOp~HHaTaMH llOCHe~OBaTeH:&HOCTH ToqeK nepeceqeHiiiH Cnllpam.t 

. TpeKaYl/1 C06HTHH 1 TpeKaMH nyqKa, a T8KXe C no6oqHHMH WyMO-
. . 

B!iMH o6paaOBaHiiiHMH, Bcer~a HMeiD~l/IMIIICH Ha CHHMKax. B HaCTOH~eU 
pa6oTe lll3HOXeH'a npocTeUwaH MeTO~HKa MO~eHHpOBaHiiiH TaKoro 

UaCCHBa, KOr~a TpeKH C06UTHH npe~CTaBHHIDTCfl ~yraMR OKpyXHO­

CTe£1, TpeKl/1 HenpOB38HMO~eHCTBOB8BWHX qacTUU nyqKa - npHMhiMiil 

HHH .~yraMH OKPYXHOCTeU 60HI>WHX p~lilyCoB, a myMOBHe TOqKH 

cqJiiTaiDTCH paBHOMepHO 88llOHHHID~HMH llOHe CKaHHpOBaHHH. 

B CBOeM H8CTOH~eM.BH~e·uo~eH:& He npeTeH~yeT Ha yqeT 

BCeX B03MOXHUX 3~6KTOB, BCTpeqaro~HXCH Ha CHHMKax, HO npH 

He06XO.ztH.MOCTH BBeCTH TO HHH HHOe YCHOXH6HHe HerRO ~onycKaeT 

HYXHoe o6o6~eHHe. 
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2. YpaBHeHHH TpeKOB npH CIIHpan~HOM CKaHHpOBaHHH 

EcnH npe~nonolltHT:&, qTo onepaTop BHCTaBHn Haqano cnzpanH· 

C OOJI:&mO~ TO'IlHOCT~Il B BepmHHY~OOHTHH, TO.Tp8KH, BHXO~HDtHe 

""' ' ' Ha BepmHHH, uoryT paccwaTpHBanca KaK ~yrz oKpylltHOCTei-i, 

npoxo~aDtHX llepea non10c. , · 

J lly CTI> R -. p~14YC OKPYlltHOCTH, .J e 0 - yron Mellt~Y nonap-
,.._.--i • 

HOlt OCI>Il H KaCaTemHOit K OKPYJKHOCTH 1 npoBe~eHHO~ qepea flOJlllC. 

YpaBH6HHe OKpylltHOCTH nonyllaey B BH~e 

t == ZR s&n- (()-.So) (I) 

Ecnz B nnocKOCTH ( ~, ()) npHHHT~ oc:r:. O"t aa oci> aocrmcc, , . ' 

TO ypaBHeHHe (I) aanzmeTCH B Bl4,1{e (6onee Y~OOHOY ~JIH ¢14JI:&T-

PYIDDtei1 nporpauMH) 
. "(.. 

() = () o .,. Q/(_C.Sm Z R (2) . 
BbiOpaB HanpaBJiel!He nonapHOH OCH npOTHBOflOJIOlltHb!M HanpaB-

r:- _..,. 
JieHI410 HaneTaJODteH llaCTHUhi: ( TaK llTO - fi .:: fY ~ /1' ) s nonyqzy 

ypaBl!CHHe K -ro BI4TKa CIIHpWIH B BH~e: 
z'~ 

(} "' ~ · t- - Z'J/K (3) 

r~e l'l ~ - mar cnHpWIH (BCJO~Y npe~nonaraewi-1 nocTOHHHh!M). 
' . 

. Pemaa ypaBHCliHH (2) 14 (3) KaK CHCTCMY np:a K = I,2, o, f'l, 

r~e N - MaKCHMWI~Hoe qzcno BHTKOB cnHpanH, Mhl· nonytmM no­

cne~oBaTen:r:.nocTI> TO'IlCK. TpeKa. nna pemeHHH CHCTCMbl (2)-(3) 

npe~naraeTca cne~yllDtHH HTepaUHOHHh1i1 npouecc, npHro~Hh1i1 H 
. :. . 

~JIH ypaBHeHI4H (2), HMellDtero npOH3BOJI~Hblll BH~ (} , = 9 ('V). 

HallHHaa c K = I, npHMeM aa HallWI:&Hoe npHonHllteHHG TO'IlKY 

A IO ( "(, IO = o, f) IO = t)o ) • Tor~a n -e npH6JIHlltCHHe a~a-

STCH ¢opMyJIOH • 
( 

· "tan-/) I n1 J. \ -;z · ) 
n ( _z"' ... Bo+CJ/'lCSlfl, ZR -tlfK--'tun-t)i'tt(n-9{) =Q+~ "trn- (4) 
nm, "tfl·~- .. * -( 'IR.J.- rt:l '/z. . . ' ftz- o .ZR • 

4 

.; 

I 
,, 

! 

i ,, 
Ji 

'j. 

LiTepaiUIOHHmt npouecc npeKI 

tna<r, ( '""' - "trt-f/' /j 
r:zte C - HeKOTOpoe MWIOe tmCJl( 

Peayn~TaT npouecca - nepB~ 

cn:apWIH - oooaHallHY KaK. Ar ( "t-1 

HOe npH6miJEeHHe :ztna cne:ztyKll!lero 

K = 2. Boo6Dte . :ztna nD6oro K 

onzxeHHe TOllKY /1~.1 ( "lc..f, ()" 

~OpyYne, aHWIOrH'IlHOit ( 4) ' 

A ( _ '.27iK -t. (}K{n-f) - "tiC{fr-f} · j 

lfl.. "(~~ 2'J". - (}I . 
E· c(n·f) 

r:zte B cnyllae, Kor:zta f) ( -t- ) oni 

/) /) . . tc./ /l i 
D'Ki = O'o _,. {]I(CSt,n -:zR ; Ol"i " 

llpouecc o6pHBaeTca TaKxe npz B~ 

~opuyna (6), olleBH~Ho, oy~ 
' . , . 

npH f9 ( 't.) BH~a (2) 1 HO 14 npH 

MH Bocnon~ayewca BTHM ~na HaxoJ 

6onee. 06DtH~ BH~ QHpyxHOC~ 

PaccwoTpHM OKPYlllHOCT:& ~oc1 
.' 

npo~o:ztHlllYIO B6JIH3H nonDca Ha HeC 

Hero. ITO HSBeCTHOH TpHrOHOYCTp~ 

R t = 't..:. + "to' .+ Z'V'i, cj 

r~e ( t.,, ~) - KOOM14HaTH UeHT~ 

ll0.1{CT8.BJIHH B (8) "to = R i 

. ,-{/-.,.At.+, ;?,'f?A + .Zt-(1 

· CtmTaH ·.a uacTon:&KO JIWIHll 

.JIOZHO ~peHe6pe~ KaK BeJIH'IlHHO~ 

COS { {) - Bo J = -lR ~ 
·s 



cnHpanH· 

TO.TpeKH 1 BHXOAH~He 

OKPYlltHOcTeit, 

oKPYlltHOCTH, ~@o - yron MelltAY nonap-
·'' 

K oKpylltHOCTH, npoBeAeHnoit qepea nonDc. 

nony~aeu B BHAe 

sin., (9- Go) . (I) 

) npHHHT:& oc:& 0"(, aa oc:o ac>cn;mcc, 

B BH~e (6onee YA06HOLI AJIH ~HJI:&T-

• _.:f_ 
-t Qll.C.Sr..rz, ZR (2) 

llOJIHpHOH OCH npOTHBOllOJIOlltH~M HanpaB-
. n- ,..._ 

( TaK qTo - fi ~ e .:! fi' ) , nonyqHM 

CllHpaJIH B BHAe: 

. ~- Z71K (3) 

(BCIDAY npeADOJiaraeMHit llOCTOHHH~M). 

ll (3) KaK CHCTeMy npn K = I ,2, o 1 N 1 

qHCJIO BHTKOB CllHpaJIH 1 M~ llOJiyliHL! llO­

TpeKa. nJia pemeHHH CHCTeMU (2)-(3) 

HTepaiJ;HOHHHH npon;ecc, npHrOAHHH H 

llpOH3BOJI:&HHit BHA@ = 9 (~). 

llpHMeU aa HaqaJI:&HOe npH6JIHllteHHi TOqKy 

= f)o ) • TorAa n -e npH6JIHllteHHe aaAa-

• 

F'" • .. , -•11•-tJF.,(W'Jrl ·- /l . . "(.(IV) (4) ·• - IY·-- Cfo+ O/CC.SlJ1., -.ZR • 
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HTepaUHOHHYI npon;ecc npeKp~aetca, ecJIH 

. fna<L ( / '(,_ - "t,-( J, / Bn. · Sn~( /) ..: C '· (5) 

rAe C - HeKO!Opoe UaJIOe IIHCJIO. 

Peayn:&TaT npon;ecca-- nepByiD To~y nepeceqeHHH TpeK~ H 

cm1paJIH - o6oaHaqHM KaK AI ( ~, , 91 ) H · npHMeM ee a a HaqaJI:&­

Hoe npH6JIHllteHHe AJIH cJieAYJO~ero HTepan;HoHHoro nponecca npH 

K = 2. Booc>~e. AJIH JID6oro K npHHH:Yae:Y aa aaqan:oaoe npH7 
6JIHllteHHe TOqKy llx.-f ( "tL.f 1 ()"·I ) 1 a HTepaiJ;HH CTpOHM DO 

ij}op:yy;ne, aHaJiorHqaoii ( 4) 
I 

. . ( 1.7/K t. ()qn- fl - "(.. c(1r-f} · () J:(n-1} () )" 
//C/'1. "(,IC~ iT . 1 I .Crt 1 (6) 

. . · ~' - (} c{n-t) 

rAe B c;nyqae, KOrAa e ( "(,) onpeAeJiaeTCH ~opuy;noit (2)' 

/) /) . · . 'l-Li. /l I ( < ." ~ ) ~~ 
D'K./. = D'o -t {li(.CS£n 2R ; D'x_i :. 'IR - 'l::Ki ( 7) 

llpon;ecc 06pUBaeTCH TaKllte npH BHllOJIHeHHH·yCJIOBHH (5). 

~OpKyna (6) 1 oqeBHAH0 1 6yAeT cnpaBeAJIHBa He TOJI:&KO 

npH f) ("C.) BHAa (2) 1 HO H npH npOH3BQJI:&HOLI ypaBHeHHH TpeKa. 

. 

MY BOCDOJI:&ayeMCH 8'fHM AJIH HSXOlltAeHHH. ToqeK TpeKa, IIIMeiOme;o __ 

6onee o6~Hii BHA Jllipy.EHoc~npoxoAa~eii _· qepea non10c. 

PaccuoTpHM OKPYlltHOCT:& AOCTaToqao 6on:omoro PaAHyca R , 

npo~OAHmyJO B6JIH3H llOJIJOCa Ha He6on:&mOM paCCTOHHHH 4 OT 

Hero. llo H3B6CTHOH TpHrOHOMeTpnqecKOH-~opuyne: 

R. 2. ::. "(, ~ + "t0-l. t Z 'V'i., COS { ().: {)o) 
1 

( 8) 

rAe ( to, ~) - KOOMHHaTY n;eHTpa OKpyEHOCTH. 

HoACTaBnaa B (8) "(,o = R +_A , nonytmu 

"C..t.+/12-.,_Z.RA +2y,(R.,A)cos(B-B,) ::0 _ 

· CIIHTaH -Ll HacTon:&Ko. MaJIYY ~o cpaBHeHniO c R , qTo 

. uoalio IIPeHe6peq:o KaK BenHIIHHOii "t , TaK li t:..z, nonyqaeu 

. . ~ A 
cos ( {) - Bo J = .z R ... ~ ~ 
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OTKY)ta 

- ( 1:-- ./). ) e ,. ()o ~' QltCCOS .ZR + Z: . (IO) 

3aueTHM, t!TO npH R ~ = ypaBileHHe (IO) oCSp~aeTcH B 

ypaBHeHHe _. npfU.!OH :B '~OJIHp-HUX KOOp)tiiHaTax·, npOXO)tHII{eH Ha pac­

CTOHiiHH ·A = p oT nomoca 

,.n 6) = {) o + Q)(.C.CDS "--% (II) 

9TO ypaBHeHHe XOpOmO H3BeCTHO ~ MOXe~ 6biT:& BbiBe)teHO 

Henocpe)tCTBeHHO 6e3· BCilKHX ripe)tTIOJIOllteHHH 0 BeJIIritJHHe p • 
BepHeMCH K (10). llOCKOJl:&Ky :BO BCeM li1HTep:s~e lr13MeHeHHH 

apryMeHT ~s no a6coJIIOTHOMY aaatJeHHIO He npeBocxo)tHT I, 
Mbl UOllteM BOCTIOJI:&30BaT:&CH pa3JIOllt8Hir1eM ~ ·:s pH)t. llpeHeCS-

peraH no-npeJKHeuy BeJIHt!HHauH nop~Ka ~ , b z 1r1 :swne, no-

JIYtJHM 

L) 'Y "{.. _f_. (:~)3 1\ 

o = Bo - 2 -t .z R + G .2 R + Y (12) 

" OCSoaHaqaa e~ = ()0- 7[ :l, ' , npZXO)tiiM K BblpallteHHIO 
./ 

I 

" . "{.. t, !> t> 
9= {}o+:l_R +~ +~-

(12) 

:Bli1)t KOTOporo COrJiacyeTC!l C peayJI:&TaTOLI pae50Tbl /I/ H )ta8T 
,,, ' 

!lBHble. BblpaJKeHH!l K03~qJH~H8HTOB npli1 '& qepea napaMeTpli OKpyllt-

HOCTM. 

:Una onpe)teneHHH TOt!eK nepeceqefiHa TpeKa, HMeiOII{ero ·:Bli1)t 

OKPYlltHOCTH ( IO) HJIH np!lMOH (II), CO CTIHpaJI:&!O. BOCJlDUiyeuca • 

ypaBHeHHeM ( 6). B CJiyqae, KOr)ta LIO)teJIHpyeTC!l TpeK nyt!Ka,. He 

OTHOCHD\li1HCH K C06b1THJO, .· HOi.lep :BMTKa CllliipaJIH KIU14. , C KOTOpO-. 
ro Hat!HYTCH TOtJKH nepecetJeHH!l C TpeKOM, LIOllteT 6uT:& BbltJHCJieH 

no @opuyne 

)( JUVr- = r"' 'f (_J!_ - t9o ) { · . rA~ .z7i * ., (13) 

6 

J 
-I 

I 

'i 

' 

I, 

,, 

I 
lji' 
I 

i' 

r)te vvr ( x) - nenaa tJaCT:&-o 

)teJieHl!H oc>ezx _BeTBeii KpHBoi1, 

TpeK B llOJIHpHUX KOOp)tHHaTax, 

aoBaT:& )tBaJK)tbl. llocne onpe)tene: 

( K = K Hat!' K Hat!. )+ I, • • • 
B CHMMeTpiitJHYIO TOtJHY BA:

0 
C 

(i>) (11} (a) 
"tKo : "t,c 1 f) KO = .1, {)o 

KOTOpy!O H ~CllOJI:&30BaT:& Kait Ha 

Horo npo~ecca, onpe)tenaeuoro • 

Be)teHHble pact!eTbl noKaaanH, t!T• 

npo~ecca )tOCTaTOtJHO )tBYX-Tpex 

6y)teT BH)tHO H3 CJie)tYIOD\ero pas; 

6yeTCH, B CHJIY He06XO)tHUOCTH : 

KOOp)tHHaT TOtJeK TpeKa, ;zina yq1 

3. BepoHTHOCTHoe 1 

llpH MO)teJIHpOBaHHH HH~OpMi 

CKaHHpOBaHHH O)tHOH lr13 npoeK~i 

¢oae toqeqHbiX nowex H tpexoB 

06xoitHMO npe)tBapHTeJI:LHO llOJIYtJI 

ueTpoB, onpe)teJIHIOD\HX xapaKTep 

CHJ)ta OTHOCHTCH: 

R - p~Hyc -KPHBH3Hbl npot 

uyibl (2) lr1 (12); 

f)0 - yron ue:11:~ npoeK~Hl 

nep:BHtJHoro nyqKa (B; 

f - paCCTOHHMe Melli:~ )tB; 
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(IO) 

R. --1> oo ypaBHeHHe (10) 06paJllaeTCH B 

npoxo~tH~eii Ha pac~ 

" (II) 

XOpOmO H3BeCTHO Ill MOXe~ 6~T:& BaBe]teHO 

BCHKHX npe]tllOJIOXeHHil 0 BeJIHtlHHe p • 
). llOCKOJI:&KY BO BCeM HHTepB~e 1113MeHeHI/IH 

a6conJOTHOMY aHalleH~JO He npeBocxo~tiiiT I, 

[
aT:&CH pa3JIOXeHI/IeM a/tC.COS "B pH]t. llpeHe6-

8JIHlli/IHaMil nopH~tKa ~ , ll :L 14 Bwe, no-

"{.. ...L (::._t,_) .3 ..A. 
-t .ZR + G .ZR + 'l:. · (12) 

- Jf 1 npiiiXO]tldM K BHpal!t6HI/IJO 
../ 

f 
"{..~ 

+-.,...A (12) 
'IJR!> -r. 

Tea c peayn:&TaT~M pa6oTH III H ~taeT 

qepea napaMeTp~ oKpyx-

TolleR nepecelleHH.Il TpeKa, HMeJO~ero Bllllt 

np.HMO!i (II), co cnHpan:&JO. BocaaBuyewca · 

, KOr]ta MO]teJIHpyeTCH TpeK ITY"I!Ka,. He 
' 

HOMep BHTKa CllHpaJIH K /UVt... , C KOTOpO-

Tp6KOY1 MOXeT 6UT:& BHllHCneH 

TN'T LE._ - Bo) ... { . . rA -r. .z7i ., (13) 

6 

I 

i. 
I 

1: 

l :~, 

i 
•I 

\· 

i' 

I 
j; 
1 

c 

r~te I NT { x) - ~enaa llaCT:&. OT .:r.. • KpoMe aToro, ]tJIH onpe­

~teneHliH 06e~X _BeTBeii KpMBOJi!, KOTOpo£1 npe]tCTaBJIHeT~H TaJtOti 

TpeK B nonapnux Koop~tHHaTax, ypaBHeHMe (6) H~o6xo~tawo Menon:&-
. . . ~ ~ 

aoBaT:& ]tBal!t]t~. llocne onpe~teneH~H TOllK~ II" ( -r..K , B ". ) 

( K = K Hall' K Hall. + 1, ••• ) MOlltHO nepeiiT~ Ha ]tpyryJO BeTB:& 

B CHMMeTp~llHYJO TO'IKY BK., c KOOP~t>maTaMJ/1 
(o) (11) (aJ (AJ 

"tl(o = "t.c • ()Ko = 2 ()D - Bx 
) 

(!4) 

KOTopyJO ~ Hcnon:&aoBaT:& KaK Hatlan:&Hoe npH6JIIIIXeHHe .H'.repa~oH­

noro npo~ecca, onpe~tenaeMoro TeM xe ypaBHeHHeu (6). llpo­

Be~teHH~e pactleT~ llOKa3aJIIII 1 llTO ]tJIH OKOHllaHIIIH.IIITep~I/IOHHOrO 

npo~ecca ]tOCTaTOllHO itBYX-Tpex HTepa~IIIJi! nplll E = ro-6• Kax 

6y:zteT B~]tHO ~a cne~tyJO~ero paa~tena, yMeH:&meHJ/1.11 E He noTpe-: 

6yeTC.Il1 B CHJIY He06XO]tldMOCTI/I BB6]t6Hid.ll CJiyllaHHOrO .. CUe~eHKH 

KOOp]tKHaT TOtleK TpeKa, in.11 yqeTa Omiii60K OTCtleTHOii CHCTeM~ CW. 

3. Bepo.HTHOCTHoe Mo~teJI.IdpOBaHHe 

llp111 MO~tenMpoBaHHIII HH~opxa~111, ·nocTynaJO~eii OT CM np111 

CKaHIIIpOBaHHJ/1 O]tHOH ld3 npoeK~ii ~ - JiylleBoro cq6UTIII.Il Ha 

¢ORe TO"I!el!H~X llOWeX Ill TpeXOB HenpOB3aHMO~e~CTBOBaBWI/IX ll&CTH~, He-. . . 

o6xoit111uo npe]tBapHTeJI:&Ho nonyllMT:& ~eJI~« p.ll,l{ cJJyl!aiiH~ napa-

weTpoB, onpe~teJI.HIO~IIIX xapaKTep K~oro Ilia TpeKoB. 

CD]ta OTHOC.IlTC.Il! 
i 

R- pa]tRyc·KpHBH3HH npoeK~HIII Tpexa, BXO/t~H~ B ~op-

uy~ (2) H (12); 

G0 - yron uex}tY npoeK~.IlMH TpeKa co6HTIII.Il 111 HanpaBJieHKeM 

nepBIIIllHOrO nyl!Ka (BXO]tHT B (2), .(II),· (12), ) ; 

p - paccTO.IlHHe M6E]tY ~tBYM.Il TpeKaMH nyl!Ka (~opuyna (II)). 
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Kpoue a~oro, ;nmi ylleTa HeTOllHOCTH, c KOTopoiii onepaTop 

COBMemaeT llOJIDC, CllHpaJIH C BepmHHOJ.! C06b1Tl4fi, He06XO;nHYO SHaTI> 

t, - OmH6Ky onepaTopa npH BblllOJIHeHHH STOJ.! llpOI\e;nypbl 

(cu. ~opuyJiy (I2)). 

naJiee, ;nJifi ylleTa omH60K_OTcqeTHoro ycTpOltCTBa CR ueo6-

xo;nlr1MO "pasuasaTI>11 Koop;nHHaTbl ( ~"' , 6>() nocJie;no:aaTeJII>HOCTH 

Toqe_K'nepeceqeHHfi TpeKoB co cnHpaJII>ID, ir.e. ;no6aBHTI> K Kallt­

;noiii HS HHX 

f). "C" t A ()r - omH6KH t BHBCHYble OTcqeTHblLI ycTpO!tCTBOY. 

nJlfi noJiy'leHHH nepe'lHCJieHHblX CJiy'laiiiHblX .BeJIHllHH C llOMO!n'&ID 

9BM Heo6xo;nHMB c:ae;neUHfi 0 38XOHax HX pacnpe;neJieHHfi. noBOJII>HO 

·eCT6CTBeHHO np~;nnOJIOXHTI> llOCJie;nHHe TpH BeJIHqHHbl pacnpe;neJieH­

HblYH HOpMaJII>HO C llJIOTHOCTI>ID 

f(x)=-f nrn(-£) 
6 .f2lJf ~-. zcr- , . (I5) 

r;ne cpe;nHeKBa;npaTH'!HOe o~KJIOHeHHe c- ;nna Kallt;noro napaueTpa 

MOZ6T 6blT:&. noJiy'leHO ny~eM CTaTHCTHqecKHX no;nC'l6TOB. O;nHaKO 

noJiy'leHHe saKOHOB pacnpe;neJieHHfi ocTaJII>HblX napaueTpoB -.aTO 

oT;neJI:&Haa npo6JieMa, cymecTBeHHO onpe;neJiaeuaa ycJIOBHfiMH ~HsH­

.qecKoro aKcnepHMeHTa. 

B HaH60Jiee npOCTOM CJiy'lae, KOr;na HHTepeCHbl TOJI:&KO CyY­

MapHble .pacnpe]:teJieHHfi BemxqHH R ii 9o. Hesa:BHCHMO OT . cBaae~ 

Mellt;ny STHMH BeJIHqHHaMH, OTHOCfiJnHMHCfi K O)I;HOYY C06b1THID, MOllt­

HO B3fiT:& ]:IOCTaTO'lHOe '!HCJIO yllte 06pa60TaHHblX _C06blTHiii ld ll~ RX 
' 

;naHHblM, OTHOCfl!!\l1MCH K OT;neJII>HbiM npoeK~HHU, llOCTpOHT:& l'HCTO-

rpaMMbl KaK no R ' TaK H no eo . B Hamel.! CJiy-qa~ n~cJie paccMOT­

peHHH H o6pa6oTKH TaKRX rHcTorp~M, noJiyll:eHHblX no 200 co6bl-

THHM 7J-:_ p BSaHMO;neHCTBZH C aueprHeiii 5 raB , 6blJIO PCiliCHO• annpOK­

CHLnipOBaT:& llJIOTHOCTH pacnpe;neJieHHfi R H eo aHaJIHTH'leCKHMH 

BblpaJKeHHHMH ~H;na 

. IZ __B!: ) p (R) = v:_ tap (- ZG"p_t. . (!6) 

8 

I 
i 
j 
I. 

,, t. 
I·! .. 
. 

i , I 

1 
'I 

! 
I r 

( 
·I 

I 
" 'f 
! 
I 

i 

II 
f 
I 

;nJia R , r;ne GR. = 340, 111 Ho 

c GO ,; 0,6. 

0THOCHT6JlllHO B6JIH'lHHbl f . 
c o;nuoueTpo:aoiii :ao;nopo;nuoiii Rave 

nonepeqHafi llJIOTHOCTI> TpeKOB B 

Kauepy, pa:auouepHa :a HHTepBaJie 

TOJimldHe ny'!Ka. 

Bapa6oTKa cJiy'laiiiHblX BeJI!tiG 

uepHbiY B OTpeaKe (O,I),06UllHO 

reuepaTop~u, cne~~H'lHUM -~na F 

B9CM-4 uoxuo peKoMeH;noBaT:n reE 

ilOJiy'leHHe CJiy'laitHOl.t BeJIHqHHbl ~ 

c iiJIOTHOcT·:nro ( I5) npH Ci = I, 

MHpOBaHHfi. ( CM. Hanp. /2/ ) , MC 

cJie;nyromeiii npol\e;nypH, 6onee Me; 

l!HT:& cpasy ;nBe uopMaJI:nHo pacn1 

BeJIH'llimy c pac~pe;neJieHlieM ( I6) 

pHTMH'lecKHX asHKax AJiron H ~OJ 

llycT:& 5r H '§2 - ;nBe uesru 

C pa:BHOMepHbiM B (O,I) pacnpe;n1 

.f=.J-en.§; . 
Tor;na BeJIHqHHbl , 

{
71 =fC~S2~ 
'lJt.. ::: f SIJ'L. :/. • 

6y~~T He3a:BHCHMbl H HOpMaJII>HO 

0 H I, a cJiy'laiiiHaa BeJIH'lHHa j 

· ,HMeTI> pacnpe]:t6Jl6H.l1e C llJIOTHOC 

nJlfi nepexo;na K npoHaBOJlll 

Hbl6 B6JIH~HHbl 1'){ H '1J.z. Ha;nO y 

YMHOJKHT:& Ha V fi . 

9 



y~eTa HeTQqflOCTH, C KOTOpoi onepaTOp 

C EepmHHOn C06HTHH, Heo6~0~HYO aHaT» 

a npil EHn01IHeHHH 3TOit npo~e;ztypl:l 

omH60K OTC~eTHOro YCTpOttCTEa C~ He06-

~0p~HHaTI:I ( ·~" , 9'~') nocne~oBaTen»HOCTH 

CllHpa1I»D, T.e. ~06aEHTI> K KaE~~ 

, BHBCHMHe OTcqeTHI:IM ycTponcTEOY. 

cnyqaiHWC .B61IHllilH C UOMOII\l>D 

0 38XORax HX pacnpe~eneHHfi. noB01IDHO 

nocne~HHe TPH BenRqHHH pacnpe~eneH­

OCTI>ID 

vxp (- 2;:) ' (!5) 

e OTKJIOHeHHe G" ~1Ifi Ka.E,llOI'O napaYeTpa 

eu cTaTHCTHqecKHX no~cqeToB. O~HaKo 

OCTa1II>HWC napaMeTpOB - STO 

onpe~enaeuaa ycnoBHHMH ~HaH-

KO!'~a HHTepeCHH TORI>KO CyY­

H @o HeaaBHCHYO OT CBHae~ 

' OTHOCfiii\HMHCfi K O~HOYY C061:1THID, MOZ~ 

qHcno yxe o6pa6oTaHHI:IX co6HTHn H np RX 

OT~e~HHY npOeK~HHU, UOCTpOHTI> l'HCTO-

H no Go • B nameu cnyqa~ n?cne paccuoT­

rHcTorpauu, nonyqeHHI:IX no 200 co6H­

ttcTBZH c aneprHei1 5 rsB , 61:11Io pcmeao· annpoK­

pacnpe~eJieHHH R z B0 aaannTzqecKHMH 

Rz. ) &xp.(- zv-~~.t. . (16) 

/ 8 

j. 

l· I! 

I·!:. 

·:1 

I 
1l 
ll 

·' 

l ; 
I 
I' 

I 
,! 

~JIH R , r~e GR. := ~40, H HOpMaJII>HHM aaKOHOM (15) ~JIH. So 

c06=0,6. 

0THOCHT81II>HO B8JJHqHHH f .•. ~ ~O?Myne (II) ·~nH TpCKOB 

c O~HOYeTpOBOH.BO~opo~HOH KaMepu·Q~H~ npe~nonaranoc:r,, qTQ 
... r r > 

nonepeqHaH ll1IOTHOCTI> TpeKOB B nyqKe qacTH~, BXO~fiii\HX B 

KaMepy, paBHOMepHa B HHTepBane, COOTB8TCTBY~II\8M cpe~Hei1 

T01III\HHe nyqKa. 

Bupa6oTKa cnyqai1awc Be11HtmH c pacnpe~eneHHeu, paBHO­

uepHI:lY B ~Tpea'Ite (O,I) ,o6uqao ocy~ecTBmieTCli nporpauMHI:lM 

reaepaTopoM, cne~~HqHHM ~na Kax~ott 9BM. HanpHuep, ~na 

ESCM-4 MOXHO peltOMe~~OBaTI> r~HepaTop, 'onHcaHHI:IH B p~60Te/2/ 
ITonyqeHHe cnyqaitHOtt BeJIHq~mH b . , pacnpe~eJICHHOH HOpMaJII>HO 

c nnoTHOCTb~ ·(!5) npH G = I, KpoMe I-!aBeCTHoro LieTo~a cyM- . 

MHpOBaHHfi ( CM. Hanp • /2/ ) , MOJKHO OCYII\CCTBHTI> C llOMOII\1>~ 

cne~Y~IIlei1 npo~e~ypu, 6onee ue~neHHott, HO noaBona~men nony­

tmn . cpaay ~Be nopMan»HO pacnpe~eneHHI:IX BenHqRHbl 7J 1 H '?~ , .. 
BeJIHqHHY c pacnpe~eneHHeM (!6) H nerito peaJIHayeMott Ha anro-

pHTMHqecRHX H31:1Kax AJirOJI H ~OPTPAH. 

IlycTD §
1 

H '§2 - ~Be H83aEHCHMI:IX cnyqaitHHX Bem'lqHHbl . 

C paBHOMepHHM B (0,!) pacnpe~eJieHneM. BBe~eM ~YHK~~ 

Tor~a BeJmqaHH 

f=.J~ens;. · 

{
7{ = fCOS ZT$1 I '. 

''!t.- ::: p s.m :rJi .5~ 
. 6y~~T HeaaBHCHMI:I H HOpMaJII>HO pacnpe~eneHbl C napaMeTpaYH 

(17) 

(IB) 

0 11 I, a cnyqaiHaH BenzqHHa p , onpe~eJieHHaH B (17) ,6y~ei 

HMeTI> pacnpe~eneHue c nnoTHOCTDJO (I6) npH u = J}, • 
nJIH nepexo~a K npOH3B01II>HOyY Gf HOpMaJII>HO pacnpe~eJieH-

Hl:le BeJIH~HHhl 7)1 H 'l'Jz. H~o yMHOJKHT» Ha u , a nenH'U'lHY J? -
YMHOlltHTI> Ha v ..fi • 

9 



B 3aiC1IDtleHHe 6y,11;er H31IOXeH aJirOpHrll DOJiytleHHJI 

KDop.zumar myMoBwc rot~eK. KaK yze roBopznoc::&, MH orpaHHtlHBa­

JIH_ci> npe;ZJ;nonoxeHHeM o paBHOMepHOM pacnpe;ZJ;eJieHHH myMoBwc ro­

t~eK B OClJiaCTH, nO;ZJ;JI8llt~e~ CKaHHpOBaHHD, tlTO SKBHBaJieHTHO 

npe;ZJ;nOJIOX8HHD 0 paBHOMepHOCTH pacnpe~eJieHHH WYMOBWC TOtleK 

no ~JIHHe cnHpaJIH• 

3allHCblBaH ypaBH8HHe cnzpanH B BH;ZJ;e 
. ( ~'l.) "(. =.k e . .A = n , 

DO H3B8CTHO~ ~OpMyJie ;ZJ;JIHHbl ~yrz nJIOCKO~ KpHBOit nonyqaeM 
. .· (;} 

s = f [ o J = A J J 1,. e.t d fY . (I9) 
0 

OrpaHHtlHMCH If o6opoTaMH cnHpanH, T .e. 0 ~ B ~ 2 7i AI • 

· B czny c;ZJ;eJiaHHoro npe;ZJ;nonoxeuHa o paBHo:MepHocTH pacnpe­

JJ;eneuHa BeJIHqHHbl· s B OTp~a~e (0, Sma«.), r~e stna«,=f(:l.JiN), 

~YHKUHH pacnpe;ZJ;eJieHHH 5 6y~eT HJI8T::& BHJJ; 

F(s} =. s~ ( o ~ s < s/TUUI:.): (20) 

nna KaJ!t,ItOH cnytla.iiHOii TOtlKH S * B OTpeaKe (0, Sma.a:_) H3 
"* (I9) Jlbl JIOX8Y nonyqHT::& 3HaqeHHe JJ;JIH KOOPJJ;HHaTbl (} 8~01 C1ly-

..lf ;· _.,( -1() qa.iiuoii roqKz: B = S . 

lticnOJI::&3YH 0603HatleHHe P(A) )tJIH BepOHTHOCTH COOHTHH A, 

no.nyt~Hu Biilpa:w:eHHe JJ;JIH cJJYHKUHH · pacnpeJJ;eJieHHH cp ( (}) Be.nHtlHBH ()"*: 

C/J(&) = p(o-~~ t9) ~ P(-F'(s"') ~e)::. p(s*~I(B)} = F{f(BJ]. 

B CHJIY. (20) nonyqaeM 
. cP(B)= .J&_ 

. .· StnM: 
nHcJJwepeHIUIPYH noB c yqerou (I9),no.nyqaeu"nJIOTHOCT::& 

. .J( 

pacnpeJJ;eneHHH BenHqHBH () 

lf(B}= tf!r =s~ ~ · (2I) 

IO 

' 

nna p03Hrpama cnyqa~HDI BeJIHtlHHI 

.L!OlltHO BOCnOJII>30BaT·I>CR MeTO~OM ClpaKp: 

PaablrpHBaeM napy qHcen, paBHouepHo p: 

orpesKe (0, 2]/N) ~ .Sf- B orpeaKe 

BblnOJIHReTCH HepaBeHCTBO 
·) 

r: ~ Cf(si) , 
;f ~if" TO $ = ) I , B npOTHBHOM CJiyqae,ne 

nape. 9To npi4BO;ZJ;HT . K raxoyY aJiropHrl 

llycri> f 1 H }z;ZJ;Ba cnyqa~Hwc qz 

T_or;ZJ;a, ecJIH, 

§f{2.7Ttl)'- ·-< f.:t. [I+ {2.JN)) 

TO oqepe;ZJ;Haa myMoBaH roqKa Ha cnHpan 

t~~=~~·N·f, 

GCI{ , .tll{"fo - K) 

B npoTHBHOM cnyqae paa!irpHBaeu c~e;ZJ;y 

llpH N ~ 40_HepaBeHCTBO (22) ~ 

npH6JIHXeHHOe COOTHOmeHHe 

5t > 5.z. 
n~a 3aBepmeHHR pa60Tbl no MO;ZJ;e.ll~ 

nocrynaD~eii c CH,Heoc>xo;ZJ;HYO e~e ynoi 
' 

t~Hcen, nonyt~eHHHe KaK HMHTanHH roqe1 

myMoBwc ·rot~eK, qro6H nonyt~HTI>.o6~Hii 

no BOapacTaHHD KOOp~HHaTH ~ - pa;ZJ;l 

~BQMT~. 

II 



c5y~eT H3~0X8H anropHTK nonyqeHHS 

TOqeK. _KaK yze roBopHnoc:r., UH orpaHHliliBa­

o paBHOMepHOM pacnpe;neJieHHH WYUOBHX TO­

~ztneJtaJI\8H CKaHHpOBaHHD, liTO SKl!HBaJI8HTHO 

LBHouepHOCTH pacnpe;neneHHH myliOBHX TOlleK· 

CUHpaJIH B BH,n;e _ .... 

(.A=-~) 2Jr I 

....... mne ,n;JIHHH ;nyrH nnocKo£4 KPHBon nonyqaell 

):: A]~I~-B~dfY. (19) 

cnHpaJIH, T.e. 0 ~ (} ~ 2 ']iN • 

npe;nnonozeHHH o paBaouepaocTH pacnpe­

S B OTp~a~e (0, Sm.a.a:.), r;ne s/TI.(lq,=f(27rN), 

5 6y~eT Hli8T:D BH,ll; 

Smaa:, ( 0 4. S < Smaa.): (20) 

0£1 TOlOOI $ * B OTpeaKe (0, SMa.<r.) HS .,. 
3Hali8HH8 ,ll;JlH KOOMHH8.TH () B~Oit CJIY-

=f-f(g_.)~ 

,ll;JIH B8POHTHOCTH Co6HTHH A, 
. ~ 

lXH WYHKitHH pacnpe;nexeHHH cp ( (} ) BeJIHliliHH {) : 

= P(f-'(~*) L G)=- p(s"'L-j{o)) = F[f(oJ]. 

- ). 
- Snuvr. .ff + B.l. (21) 

10 

,_., 

llJIH poaHrpHilla c;nyqa~HOI BeXHlUIHH () ..c C T8KOH nJIOTH.OCT:&IO 

UOJB:HO BOCDOJI:&SOBaT.:&CH M8TO,ll;Ol4 6paKPBKH Jlllt. qiOH. HeliiMaHa. · 
. : * 

PaaHrpi:Ulaeu napy liHcex, paBHouepao pacnpe;neiieHHHX - f, B 
, ... f. "'- . 

OTpeaKe (0, 2JIN) 14 Sf- B OTpeaKe (0,~ mAIX f/(B} ) ~ ECJII4 

BHll01IHH8TCfi H6paB6HCTBO 

r~·~lf(~i) 
,If ~ 

TO 8 = S I 1 B DpOTHBHOM CJiyllae,nepeXO,ll;HM K C116lYIOlll.6lii 

nape. 9TO npHBO,ll;IIIT K TaKOyY a.nrop:HTuy • 

llycT:& f1 .111 J.z:-,n;Ba cxyllatlHIDC lUICJia lt13 OTpeaKa (O,I). 

T_or;na, ecmt· 

gf{.27it~Y· < 5.:l. [It {.2fit~J:l -I , c22> 

TO Ollepe,n;HaH WYMOBaH TOllKa Ha CllHpaJIH 6y,n;eT 14M6T:& KOOp,ll;HHaTH 

't/'= A"t · N· $1 

e"' = .2T(tr- K) , r;ne K. = TNT{f,-N) . 

B npoTHBHOM cnyqae paaHrpHBaeu c~e,n;yiO~Yil napy qHcen s( Ill fz 

llp14 N ~ 40.HepaBeHCTBO (22) aaueHanoc~ Ha npocToe 

np1116JIH~eHH06 COOTHOW6HIII6 

5t > 5.z. (23) 

n·xa aaBepmeHHH pac50TH no MO,ll;611111POBaHUil IIIHWOPM81.lHH, 

nocorynaiOm.en c CH,aeo6xo,n;Huo em.e ynopa;noliHT:& Bee aorH uaccHBH 
' 

1UIC6Jl 1 llOJIYli6HHH6 K8K HMIIIT8i.lHH TOll6K TpeKOB C06HTHH 1 nyll:Ka, 

myMOBIDC TO~eK, liT06H noxyliliT:&.06lll.Hlii :uaCCHH TOlleK,.H;&Ylll.I1X 

DO BOapaCTaHHIO KOOp,ll;HHaTH 't - pa,n;Hyca.:. HJI6Hll0 TaK, KaK 

HX BU,ll;86T C~. 

II 



4. IIporpauwu 

Ha OCHOBaRHH RllJIOXeHHO~ MeTO,IIRKH B.E.KOMOJIOBO« H 3.M.Ko­

cape:son dHJI HanzcaH ~RKJI nporpaMM, peanzayro~HR MO,IIeJib. Bee 

STR npor•pa.J.IM!l. oif!opuJieH!l KaK IJOpTpaRH!le ll0,11llporpaMM!l1 B!lll!l­

BaeM!le B rJiaBHYIO nporpaMuy C llO,IICTaROBKOil ~aKTHtleCKHX llHa­

tieHHn napaueTpo:s 

a)'''Ilo,I~nporpauua E V'TRA C K ( Twas of wvd ) -
M0,118JIHpyeT TpeKH COd!lTHR. 

3aronoBoK no,J:~nporpaMM!l 

SUBROUTINE EVTRACK ( N, Nl, R,DR, Q0
1 

SQ, SR, r, L T), 

3HatieHHR napaMeTpOB: 

N - t!HCJIO ooopOTOB cmtpamt; 

N I - t1~1cno TpeKoB B .1\aRHOM coduTHH (I !! N 1 ~ 5) ; 

R - H,IIeHTHWHitaTop MacczBa pa3MepnocTH N I , co,J:~epxa-

ll\ero Pa.IIHYCH HPHBH3H!l TpeHoB; 

]) R - mar cnHpanit b. '2: 

Q.O - ()o ; 

SQ/ SRJ- cpe,I~HeKBa,J:~paTRtiHble OWH6KR OTCtieTHOro ycTponcTBa c~ 

(Va R (h ) i 

T - H,IIeHTRWHKaTop uaccz:sa pe3yJihTaToB; 

L T - pa3MepHOCTb T. 

6) IIO.IIf!POrpaMMa BEAM ..:. MO,IIeJIHpyeT TpeKH nytnta KaK 

0Tpe3KH npHYliX. 

3aronoBoK no,11nporpaMMH 

sVBROVTINE 8£1/M {N, P, J>R, a~. sQ, iR, T, LT). 
3HatieHHfl napaweTpOB' Kpowe p' Te xe' t!TO H B E vr RAcK 

P- paCCTOHHHe.TpeKa ,110 ~eHTpa CllHpaJIR. 

I2 

B) Ilo,I~nporpauua NOISE ( N ~:DR , 

M = L}' myuo:sboZ- TotieK, cnytiaJtno paadpoct 

c'rmpa.JIH. 

·3uatieHHR napaueTpOB - cu. E V'T'RAC 

r) Ilo,J:~nporpauua 0 RDE R : ynopa,11ot . . .., 

BH,IIaHH!le npe.I~Il.IIY~HMH no,J:~nporpawMa.MH'B nc 

pa,I~HaJibHOH KOOp,IIHHaTbl ~ • 

3aroJIOBOK no,11nporpaMMH 

SVS~OV'fi tiE OR])ER (T1, T.t, T~ L 

3HatieHHR napa.MeTpOB: 

Ti , T2 - H,IIeHTH~HKaTopu MaccHBOB, 

T - HToroBH« MacczB ynopl1,11otie 

Lrt, L r2' LT - pa3MepHOCT!d COOTBCTC 

N - y~paBJIRIO~Hn napaMeTp, np~ 

I H 2. EcJlld N= I, ynopf 

CHB Ti , ecJIH N = 2 - 'yi 

T.f H T2. 

,11) Ilo,J:~nporpaMMa SR. PRINT pac: 

ynOpl1,110tleHHblH MaCCHB TOtiCK, COCTaBJifliO~~ 

nocTynaiO~en co cnHpanbHoro H3MepHTena ( 

Ha llJIOCKOCT!d ( 't , (} ) • YtiaCTOH OCR (} OT 

THpOBaH B~OJib JIHCTa H pa36HT Ha 128 ldHT 

JieHa nonepeK JIHCTa. MaKCHMaJibHO ,ztonycTH 

odopoTOB cnzpanH - 80. Ilpz MeHbWHX N 
WTa6HpyeTCfl H paCTflrHBaeTCR B,IIOJib OCR ' 

. llaTbl .TOtleH 3ailOJIHHJIH BeCb JIHCT. 

3aronoBOK no,11nporpauMH 

SUSROUTINE SRPRINT ( N, l>R, 

3HatieHHH napaueTpoB: 

N - tiHcno o6opoToB cnzpa.Jili; 

I3 



4. flporpaUMbl 

~ano~eHHOH ueTo~HKH B.E.KouonoBo« H 3.M.Ko­

nHKn nporpaMM, peanHayro~HH uo~en:&. Bee 

Hbl KaK QOPTPaHHble no~nporpaMMbl, Bb13b1-

C llO~CTaHOBKOH ~aKTHqecKHX 3Ha-

E V'TRII C K ( TUlC.<S of wva ) :: 

cnapanu; 

B ~aHHOM C06hlTHH (I ~ N! ~ 5); 

MaccHBa paaMepHOCTH N I , co~epllta­

TpeitoB; 

OWH6KH OTcqeTHOrO YCTponcTBa Cll 

BEAM ~ uo~enHpyeT TpeKH ny~a KaK 

, Kpoue P, Te ~e, qTo H B 

.TpeKa ~o neHTpa cnHpanu. 

I2 

B) ilo~nporpauua NOISE ( N ~ .])R , T, L T ·) · BII,1taeT 

M = L
2

'T' wyuoB~, Tot~eK, cnyqaJtHo paa6pocaHHb1X no N o6opoTaw 

cnHpanH. 

3HaqeHHH napa.MeTpOB - cu. E VTRIIGK • 

r). no~nporpa.MMa ORDER : ynopa~OqHBaeT Bee uaccHBbl, 

Bbl~aHHble npe~~ymHMH no~nporpaMMaMH'B nopH~KO B03paCTaHHH 

p~Han:&Ho~ Koop~HHaTbl ~ • 

3aronoBoK no~nporpaMMbl 

SVB~OVTINE ORDER (TJ, rrz, T, LT!, LT2, L T, N) 
3HaqeHHH napaueTpoB: 

Ti , T2 - H~eHTH~HKaTopbl MaccHBOB, no~ne~amHX ynopa~oqeHHD; 

T - HToroBbiH uaccHB ynopa~oqeHHblX ~aHHbiX; 

L rt L T2 L 7' - paaMepHOCTH cooTBeT CTByiOmHX uaccnoB; 
. I I 

N - y~paBnaromHH napaueTp, npHHHMaiDmHH aHaqeHHH 

I H 2. EcnH N = I, ynopa~OqJtiBaeTCH o~HH uac­

CHB Ti , ecnH N = 2 - <ynopa~oqHBaiDTCll uaccHBbl 

Ti H T2. 

~) ilo~nporpauua SR PRINT pacneqaTbiBaeT Ha AUilY 

ynopa~oqeHHbiH MaCCHB TOqeK, COCTaBHHIOmHX MO~en:& HH~OpManHH, 
• ll 

nocTynaiDII\eH co cnHpa.JihHOro H3MepHTena ( S PI lUI L R E 11 DE R - "SR) , 

Ha nHOCKOCTH ( 't 1 () ) • YqacTOK OCH () OT _: 'J' ~0 + 'Ji Op!4eH­

THpOBaH B;i.{om:, HHCTa H paa'6HT Ha I28 HHTepBanoB. Oc:& 'r. HanpaB­

JieHa nonepeK 1 JIHCTa. UaKcHuan:&Ho ~onycTnuoe aHaqeHHe. N -qzcna 

o6opoTOB cnHpanH - 80. ilpH ueH:&mHX II war cnHpanu A ~ uac­

mTa6HpyeTca H paCTHrHBaeTCH B~OH:& OCH ~ . TaK, qT06bl KOOp~H­

IIaTbl TOqeK 3allOHHflHH Bee:& JIHCT. 

3aroJIOBOK no~nporpauMbl 

SVBR.DVTINE SR.PRINT ( N, DR, MIIRK, r, NT, Il), 

3HaqeHua napaueTpoB: 

N - qJticJio o6opoToB cnHpanH; 

I3 
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,,...;. 

:0 R :.. A 't. ~ war Clll'lpaJut i 

MARK - .Ite C.flTI'It!Hoe aH~tleHHe :aHyTpeHHero KO.Ita 8 C.D -cHM­

:aoxa, KOTOPHM ~exaTex»Ho netiaTaT» TOtiKH. HanpH­

uep, JtX.fl 3BM cnC-I604A 3Be3Jt0t!Ka (*) HueeT KOJt 54, · 

TOt!Ka (.) - KOJt 59, 6yKBa non- KOJt 38; 

T - HJteHTH~HKaTo~ uaccH:aa, no.Itxe~amero pacnetiaTKe; 

NT- paauepaocn T; 

IZ- ~exaH nepeMeHHaH, uory~aH npHHHMaT» aHatieHHe I H 2. 

IlpH I l = I, KpoMe. MOJt6XHpyeuott HH~opMal{HH,6y.IteT pacne­

tiaTHBaT»CH TaKxe H caua cnnpax» :a BHJte TO'Ilet!Horo cxeJta. 

IlpH JZ = 2 cnHpan» He netiaTaeTc.fl. 

~a-~a ~HcKpeTHOCTH netiaTaro~ero.ycTpOHCTBa cnapax» 6y.IteT 

:aurna~eTI> KaK cTyneHtiaTaa KpHBa.fl. 

I!O;!\llporpauua S R P R I NT npHB6Jt6Ha B IlpHnOlK6HHH. 

5. 3aKHIOll6HiiO. 

IIepetiHcneHHue nporpauuu 6una Hcnoni>aOBaHH l\HH OTX~KH 

li ITOJt6opa napaueTpoB nporpauM R.ECOG-N. if FOLLOW, . 

pcanHayiOmHX anropi'ITLIU Oll03HaBaHH.fl Tp6KOB C06UTH~ if ~HXI>Tpa­

~1'11'1 HX OT no60tiHOit HH~Opua~HH. Peayni>TaTu npHLIOH6HH.fl MOJt6HH­

pyiO~HX nporpauu 6Y.ItYT ony6nHKOBaHU OTJt6Hl>HO. 

YKazeK TaKJKe Ha B03MOlKHOCTl> npnueHeHH.fl UOJtOHH ;1\HH OT­

pa6GrKH axrOpliTL!a 1'1 O~OHKH BpeueHH, H006XOJtHLIOrO ;1\H.fl 1'13M6-

peH~.fl penepHux KpecTOB c nouo~1>10 cauoro cnapan»uoro Hauepa­

Ten.fl, c ~en»ID onpeJteneHH.fl l{enecoo6paaHocTH Hcnon»ao:aaHH.fl CH· 

npH ?TCYTCTBHI'I CllOI{HaHl>HOrO ycTponcTBa JtH.fl TaKHX 1'13UepeHHn. 

I4 

CTpyKTypa UOJt6X£11 B :a 

xerKo ocy~ecTBXHTI> ycxoJKH, 

HHT8Xl>HHX 3~6KTOB. 

TaK, HanpHuep, Hecxo: 

:auecTe c :MaccHBOM )T Liacc 

K8JO~I'IX :B !J)OTOYLIUO~HTexe n 

no cmtpaxH, nysHpi>Ka Ha T 

nyaap:&Ka, TaK £II oT p~Hyc 

6CXH U0Jt8Xl> B~aOT JtBU:Tp 

T8CHO (TaK, t!TO ~I'!Xl>TPYID~ 

t!HTI>), HXI'I TpeK, OKaHt!HBa 

Ha, TO B COOTB6TCTBHH C p 

:MOlKHO Jt06aBHTl> K M0Jt8XH e 

cxytia.flX BHHOtiHUe ( ~h 

( storr- {Witzl ) TOtlKH • 

. B 3aKHIDtl6HI'I6 OTM6THM 

B CX6JtYID~OM pa3Jt6Xe,6UXH 

~Hnl>Tpa~I'IH JtXH ilOJtrOHKI'I 

JIIiiTEPA 

[I] G.R. 4Jtzelt- a;t ai. , Th 

(2] JI.A.KyniOKaBR! H Jtp., II 

Pyx on 



mar cmlpaJIH; 

aHaqeHHe BHyTpeHHero KO,&a 8 C.D -CHM­

KOTOpUM ~enaTenLHo neqaTaTL TOqJtH. HanpH­

p;nfi 3BM cnC-I604A 3Beap;oqKa (*) HMeeT KO,& 54, · 

(.) -ItO,& 59, 6yKBa 11011
- KOp; 38; 

uaccHBa, nop;ne~amero pacneqaTKe; 

, ... I 

nepeMeHHaa, uory~aa npHHHMaTL aHaqenHe I H· 2. 

,KpoMe uop;enHpyeuon HH~opMa~HH,6yp;eT pacne-

H caua cnHpaJIL B BH,&e ToqeqHoro cnep;a. 

cnHpanL He neqaTaeTca. 

neqaTa~mero.ycTpOHCTBa cnHpanL 6y,&eT 

aa KpHBaH. 

SQ PRINT npHBe,&eHa B llpHno~eHHH. 

5 • 3aKmoqeHlm. 

nporpaMMU 6UHH HCliOHL30BaHH ,&Hfl OTHa,&KH 

nporpauu RECO&N. H FOLLOW, . 

Ofi03HaBaHHfl TpeKOB C06HTHn H ~HHLTpa-

HH~OpMa~HH, PeayHLTaTH npHMeHeHHfl MO,&eHH­

ony6HHKOBaHU OT,&eHLHO. 

Ha B03MOXHOCTL npRMSHSHHfl MO,&eHH AHH OT-

H oqeHKH BpeueHH, Heo6xop;Huoro p;na Haue­

ecToB c nouomLD cauoro cnHpanLHoro HauepH­

ep;eneHII!I qenecoo6paanocTH HcnonLac>BaHHH CH · 

qHaHLHoro ycTponcTBa p;na TaKHX HauepeHHn. 

I4 

CTpyKTypa MO,&enH B BH,&e OTp;eHLHUX nop;nporpaMM ll03BOHfleT 

nerKO ocymeCTBHHTL YCHOZHSHHH, He06XO,&HMUe ,&HH yqeTa ,&OliOH­

HHTeHLHUX S~eKTOB. 

.TaK, HanpHMep, HeCHOZHO ,&OliOHHHTL ee 6HOKOM 1 BUp;a~mHM 

BMecTe c uaccHBOM T ·~aceRB P - aunnHTYA HMnyni>coB, BOSHH­

Ka~max B ~OTOYWIOXHTene npz nepeceqeHHH menL~, p;BKEymenca 

no cnHpaJIH, nyalij)I>Ka Ha TpeKe H aaBHcamax Kart OT paaMepoB 

nyaup:&Ka, TaK li1 OT pa,&Hyca Itpli1BH3HU TpeKa. ToqHo TaK ze, . 

eCHH MO,&eHL BH,&aOT ,&Ba.TpeKa, BUXO,&HmHX H3 BepmH~H CHH~KOM 

TeCHO (TaR, qTQ ~HHI>TpyJOmaH nporpauua HSCMOXST HX paanl.l­

qJi1TL) 1 HHH TpeK, OKaflqJIBa.IOII\Hnca B npep;eJia.'C. CrmpaJII>HOrO CKa­

~a, TO B COOTBSTCTBHI4 C peanLH~n npo~ep;ypon H3MepeHJ4H HerRO 

MOXHO p;o6aB14TL K MO,&OH14 e~e O,&HH 6HOK,reHepapy~mHn B TaKHX 

cnyqagx BHnoqnue ( ~fv (Wint ) HHH KOHUeBue 

( stor- fWird ) TOqKH. 

.B SaKn~qeHHe OTMeTHM, qTO ypaBHeHHfl TpeKOB, BUBe,&eHHUe 

B cnep;yJO~OM paap;ene 1 6UHH HCliOHL30BaHU liOTOM B nporpaMMe 

~HHLTPUUHH ,&Hfl liO,&rOHKH TpOKOB MSTO,&OM HaHMeHLDllrlX KBa,&paTOB, 

JIHTEPATYPA 

[I] G.R. 4Jru:lt- at aL 1 T/u, POOH ~oo~::-,11~ P~ Noi 

. [2J JI.A.KyHIOQIIH~ H p;p., llpenpHHT mum p II-3274, ny6Ha, !967. 

PyKOliKCL liOCTynHna B HSp;aTeHLCKHn OTp;en 
29'anpena 1969 rop;a. 
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SUBROUTINE SRPRINTIN,DR 0 MARK,T,NT,IZ) 
DIMENSION 1.1100) oTINT) 
K=N 
P1=3.14159 

S>~90,0/(K*DR) 
c=9o,o/K 
STEP=Pt/64,0 
DO 100K=1,128 
l=K•6<1 

DO 101 I1=1o100 
1.1ltl=16 

GO TO (5,6l.IZ 
12'"XJNTFIO,S•C•!1128) 
JF(J2)3,4,4 
1.1!2)=59 
DO \03 13=2oN 
K2=t2•C•( !3-1) 
,1.(K2l=59 
At=I•STEP o·A2:(t+t)•STEP 
DO \02 J=t,NT,2 .. . 

IF (Af,1.T,TIJ+tl.AND,TIJ+\),1.T,a2)1o\02 
Jl:XJNTFIT(Jl•S) . 

1.(J1)=MIIRK 
CONTINUE 

TETII=t•STEP 
PRINT \O,TETII,!,l. 
FORMIIT(F6,2,2X,I3o2X,\OO~tl 

CONTINUE 
RETURN 

END 
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