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I o 

B HeKOTOpbiX cny~agx MHoronapaMeTpH~eCKHX H3MepeHHfi B HAepHofi 

cneKTpOCKOITHH HY~HaH HH~OpMaUHH HaXOAHTCH B pas6pocaHHOM BHAeo DpH 

HHTerpaiTbHOM H8KOITIT8HHH M8TOA aCCOUH8THBHOrO aHanH38 o6ecne~HB88T 

xopowee Hcnonh30BaHHe o6beMa naMHTH H xopowyro paspewarowyro cnoco6-

/1-3/ 
HOCTb 

B npyrHX cny~agx MHoronapaMeTpH~eCKHX H3MepeHHfi Heo6xonHMhie 

HH~opMaUHOHHhie naHHhie pacnono~eHhi Ha HenpepbiBHhiX noBepXHOCTHXo Ec-

ITH rrpoeKUHH 9THX ITOBepXHOCTefi Ha KOOpAHHaTHOfi nnoCKOCTH 6nH3Ka K 

rrpHMOyrOITbHHKY, TO MO~HO C ycrreXOM HCITOnb30B8Tb 113B8CTHblll M8TOA 

UH~pOBbiX ~HnbTpOB H OKOHo 

Ecn11 rrpoeKUHH HH~OpMaUHOHHOfi ITOBepXHOCTH B 3H8~HTenhHOll CTene­

HH OTITH~aeTCH OT npHMOyronbHHKa, TO B8CbM8 9~~8KTHBHbiM HBnHeTCH 

. /4/ 
8CCOU118THBH08 H8KOITn8HI18 THIT8 "rH6pHA" o 

AccouHaTHBHhifi MeTOA npHBOAHT, OAHaKo, K HeKoTopoMy orpaHH~eHHro 

06beMa H8K8ITITHB8~M0ll HH~OpMaUHH na~e B TOM cny~ae, ecnH HCITOITb30B8H­

Hbl8 aHanH3aTopbi (HanpHMep, AV!-2048, AV!-4096, AV!-16000) pa6oTaroT 

u /5/ 
C 38llii1TOH rrporpaMMOll o 

B A8HHOll pa60T8 OITHChiB88TCH M8TOA, KOTOpblll IT03BOnHeT B H8KOTO-

pb!X cny~aHX pacnpeAeneHHH HH~OpM8UHH THIT8 H8ITp81JhiBHhlX ITOBepXHOCTefi 
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rrpuMeHHTb OKHa AITH 6orree ITOITHOrO HCITOITb30BaHHH o6~eMa ITaMHTH H 6e3 

ITOTepH 3aiTOMHHaJO!llHX MeCT 1 CITy:>KalllHX ArrH xpaHeHHH AeCKpHITTOpOB HITH 

aCCOUHaTHBHbiX ITHCTOB, 

II 

8 OCHOBY MeTOAa ITOITO:>KeHO rrpeo6pa30BaHHe KOAa C ITOMO!llb!O H8KO-

Topwx apu~MeTuqecKHX orrepauuA. ITocne rrpeo6pa3oBaHHH Heo6xoAHMaH uH­

~opMaUHH rrpuo6peTaeT TaKOA BHA 1 qTo ee MO:>KHO 8KOHOMHqHo o6pa6aThl-

BaTh C ITOMO!llb!O MeTOAa OKOH, 

TaKoro poAa pacrrpeAerreHHHMH HBrrHJOTCH: 

A .1. VI H ~ o p M au H H n u He A H·o r o p a c rr orr o :>K e H H H 

a) IToBepxHOCTb HH~opMauuu rrepeceKaeT ropu30HTarrbHYJO ocb B 

TOqKe Xo ITOA yrnoM 45° (HarrpuMep, B crryqaHX HAeHTH~HK8UHA Tpex . 
qacTuu- eM, pnc. 1). Heo6XOAHMoe rrpeo6pa30BaHue: 

X=x+y-x; Y=y 
0 

6l' B o6meM cnyqae 

X=x+ky -x o; Y=y xo k = --=tga. 
y 0 

( 1 ) 

(2) 

B) KorAa HH~OpMaUHH pacrrono:>KeHa B BHAe nyqeA, HarrpHMep, ABYXAe­

TeKTOpHaH HAeHTH~HKaU~H qacTHU (eM, pHC, 2) 

X y -b 
K; y = y (3) 

x-a 

rAe K - KOHCTaHTa. 
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A.2. fHrrep6onuqeCKHe pacrrono)!{eHHSI 

a) YIH<fJOpM~llHSI pacrron0)!{8Ha B BH.Qe X y = KOHCTaHTa ( H8KOTOpbl8 

cny'laH H.Q8HTH<fJHKallHH 'laCTHll C IlOMOIUbiO TeneCKO!lOB) - CM, pHC, 3, 

V1MeeM 

X y X y = y; (4) 
K 

r.Qe K - KOHCTaHTa. 

6) YlcKa)!{eHHbie rurrep6onu'leCKHe pacrrono)!{eHHSI ( o6ruH.ii cnyqa.ii H.QeH­

TH<fJHKallHH qacTHll c rroMOIUhiO TenecKorroB), eM, pa3.Qen III 

X x-D 

1 --+C y 

r.Qe D , L , C - KOHCTaHTbi, 

Y=y+Lx 

A.3, K on hue o 6 p a 3 H bi e p a c rr on o )!{ e H 11 Sl 

(5) 

DpH HanH'IHH KOnhll806pa3HbiX pacrron0)!{8HHH HH<fJOpMallHH ( H8KOT0pb18 

cnyqa~.H.Q8HTH<fJHKallHH TpeX 'laCTHll - CM, pHC, 4) MO)!{HO HCI10nb30BaTb 

BMeCTo rronS!p-Koop.QHHaTHoro rrpeo6pa3oBaHHSI 6onee rrpocToe rrpeo6pa3osa­

HHe, HarrpHMep, ecnu Koop.QHHaTbi ueHTpa Konhua x 
0 

, y 
0 

, BHyTpeHHHii 

pa.QHYC p 0 , TOniUHHa L'J. p << p O , TO HCI10nh3Y8M08 rrpeo6pa30BaHH8 

.QnH O.QHOH '18TBepTH KOnhl.la MO)!{HO 3allHCaTb B BH.Qe: 

X=pM-pM 

X -X 
0 

yo-y 

2 2 

y=_l ( (x-xo) (y-yol__:_p 
2 0 

Po 

(6) 

f'.Qe BH81llHHH pa.QHYC p M = p 
0 

+ L'J. p , D ocne nHHeapH3allHH rrone3HO HCI10nb-

30BaTb pa3nH'IHbl8 TH!lbl llH<flpOBblX OKOH, HallpHMep: 
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B.l. 06bi'IHoe UR<jlpoaoe OKHo 

a) 0KHO 693 CMaTH:Sio 

B aToM cnyqae (eM. pRe. 5a) npeo6paaoaaHH:e cneayJOruee: 

I= X- A A<X<A+L1A 

J=Y-B B<Y<B+L1B. 

5) 0KHO C nponopUH:OHanbHbiM CMaTHeM. 

HcnonhayeMoe npeo5paaosaHHe: 

I = 
X-A 

Q 

J= Y_B 
Q 

rae Q - 05lliHH <jlaKTOp CMaTH:SI. 

A<X<A+L1A; 

B<Y<B+L1B; 

8 .2 • "8 n a C T H 'I H 0 e" U H <jJ p 0 B 0 e 0 K H 0 

(7) 

(8) 

B-· HeKOTOpbiX 3aaa"'aX Heo5xoaHMO nHHeHHO CMHMaTb HH<jJOpMaUHJO C 

pa3HbiMH: <jlaKTOpaMH CMaTHSI BaOnb OCeii; HCnOnb30BaHHe TaKHX "anaCTH"'­

HbiX" OKOH BeCbMa none3HO B cny"'ae TeneCKOnH"'eCKOH HaeHTH<jJHKaUHH 

"'aCTRU (eM. pH c. 55 H paaaen Ill ) . H cnonbayeMoe npeo5paaoaaHHe: 

I= X-A 
' 

A<X<A +!\A; 
~ 

(9) 

J = 
Y-B B<Y<B+IlB; : 

(10) 
-., 

- -
rae ~ li ., - <jlaKTOpbl CMaTH 51 BaOnb oceii. 
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0KOH'laTeJibHbiH anpec ITpRMOrO HHTerpaJibHOrO aHaJIH3a 

W(I,J) = <j > 2
1 

+<I>, 

<j > = cntier (J ); <I>= entier (I), 

- '!Hcno 6wHapHoro $opMaTa, 

rne ( 11 ) 

8,3, OnHoBpeMeHHoe Hcrronh30BaHwe HeCKOJibKHX "snac-

T H q H bl X" 0 K 0 H 

a) EcnH Tpe6yeTCR OAHOBpeMeHHO H9CKOJ1bKO OKOH C pa3JIH'lHbiMH 

$aKTOpaMH C)KaTHR, TO B 06D!eM cnyqae HCITOJib3yeTCR rrpeo6pa30BaHHe Ta-

Koro THrra: 

M 
W (I ,J )=S +J AI +I <2 , ( 12) 
nnn n n n n 

M 
- HOMep OKHa; (n = 0,1, 2, .. • ) rne 2 - KOJIH'leCTBO KaHaJIOB rraMRTH, n 

X -A = < ___ n __ n_ > 
; ecnf! A <X <A + L\ A n 

<fn 
n - n n n 

J 
Y-B B < y < B +AB = < n n > ; ecnH n - n - n n n 

T/ n 

AA 
L\ I = < - > 

[ 
n 

L\j = < L\Bn 
n ---- > 

ijn 

0 ; ecn1:1 n = 0 
s 

n 
n-1 

~ L\ I k L\ Jk 
k=O 

ecn1:1 n ,J 0. 

10 

l 

6) B 6onblllHHCTBe cnyqaeB Tpe6oBaHHR 6onee rrpocTbie, HarrpHMep, 

COBITaAeHHH, eCJIH He06XOAhMO BAOJlb HeCKOJibKHX ITHKOB B cnyqae y- y 

( OKOH) OCH j rrony'lHTh 3HepreTH'leCKoe pacrrpeneneHHe rrapaMeTpa 

BCeX COBIT8Aa!Oil\HX 'laC THU ( CM, pHC, 6), TO MO)KHO ITpHMeHHTb cnenyiOD!ee 

rrpeo6paaoBaHHe: 

Wn(In,n)~-nzl+l ,ecnH Bn:_jn< B +A B 
n n H o < 1 < 21 

n (13) 

M 
Ecnw KOJIH'leCTBO KaHanoB rraMRTH 2 

M -1 
2 H HOMep OKHa 0 M9HR9TCR: 

, TO M8KCHMaJibHOe 'lHCJIO OKOH 
M -1 

O<n<2 . 

C He3H8'lHTeJ1bHOH ITOTepel\ 3aiTOMHH810D!HX MeCT MO)KHO peaJIH30BaTb 

TaKoe rrpeo6paaoBaHHe H Ha aHaJIH3aTopax Al1-2048, Al1-4096, Al1-16000 

ITpH ITOMOD!H OTHOCHTeJibHO ITpOCTOH rrporpaMMbl 0 COCTORD!eJi H3 60 3alllH-· 

TbiX TaKTOB, 3Ta rrporpaMMa o6ecrre'lHBaeT H TO, 'ITO rrpH AOCTH)KeHHH 

naHHOrO 'lHCJia B KaHaJiaX ITpOH3BOAHTCR aBTOMaTH'leCKH BbiBOA HaKOITJieH­

HbiX naHHbiX H nocne O'li:ICTKH 03Y CHOBa rrpOUOJI)KaeTCR pe)KI:IM 1:13MepeHI:IR, 

MepTBoe BpeMSI aHan~:~aa T M = 128 MKCeK, HO nnR oT6opa He)KeJiaTeJibHbiX 

necKpl:lrrTopoB R (I, J) Heo6xoni:IMO TOJibKO T M = 28 MKCeK, Bbi6op OKOH 
0 

rrp01:13BOAI:ITCR co CBeTOBbiM KapaHnallloM. B 3HaKOBbiH paapRA ITH!IleTCR "1 ", 

a B OCTaJibHbie CTap!llHe pa3pS!Abl - HOMep OKHa, MnaAllll:le pa3pMbl pa6o-

Ta!OT B pe)KHMe C'leT'li:IKa B HHTerpanbHOM aHaJ11:13e, 

Ecn1:1 AJIHHa "cqeT'li:IKa" Mana, TO MO)KHO I:ICITOJ1b30BaTb MeTQA KOC-

BeHHOH anpecaUI:II:I, B 3TOM cnyqae y rroMe'leHHbiX KaHanoB MnaA!IlHe paapR-

Abl COAep)KaT OKOH'laTeJibHbiH anpec MeCTa rrpRMOrO aHaJ11:13a, 

B.4, Hen H He J1 Hoe c)!{ aT 1:1 e 

Ecn1:1 Heo6XOAHMO C)KaTI:Ie HH$OpMaUI:II:I, TO B 60J1bllli:IHCTBe cnyqaeB 

MO)KHO ~:~crronh30BaTh cneny10mee rrpocToe rrpeo6paaoBaHI:Ie: 
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K3 X K 
I (14) 

K 2 + X 

rne K 1 1 K 2 1 K 3 - KOHCTaHThi. 3necb, KaK BHilH01 Heo6xonHMa TonbKO 

onHa "nnuHHa~" orrepauH~ (aeneHHe). Ha puc. 7 rroKa3aH xapaKTep rrpeo6-

pa30BaHH~ B cnyqae K 
3 

= K 1 K 
2

• 

,Un~ BbiiTOnHeHH~ HCITOnb3yeMbiX Bblllle apHcpMeTH'I9CKHX aeHCTBHH MO)I{· 

HO HCrronb30BaTb pacrrpocTpaHeHHhie B OYI.HYI MHoroMepHbie aHanu3aTopbi 

AYI-2048 1 AYI-4096 1 AYI-16000 6JlAronao~ HX MHoroo6pa3HbiM B03MO)I{HOC­

/61718/ 
T~M 

III. 

,Un~ 03H8KOMneHU~ C KOHKpeTHbiM HCITOnb30B8HUeM MeTOil8 nHHeHHOI"O 

rrpeo6pa30B8HH~ KOila rrpe/lCT8BUM B BHile KOpOTKOI"O 0630pa 9KCITepHMeHT 1 

rrpOH3BeneHHhlH B fla6opaTOpHH H/lepHhlX peaKUHH OYI.HYI. 

CymHOCTb~ aKcrrepHMeHTa ~BnHnacb HlleHTHcpHKauu~ qacTuU T~)l{enbiX 

HOHOB TeneCKOITOM. 0CHOBH8~ 38BHCHMOCTb 1 HCITOnb3yeMaH B 9KCrrepHMeHTe 

~E.E = K(E).M. Z
2

, (15) 

rne E- aHeprHH '!aCTHUbi 1 rraaa~weil: B TenecKOIT 1 ~ E - rroTepH aHeprHH 

B rrepsoM neTeKTope TenecKorra .U 11 M - Macca qacTHUbi 1 rrana~weil: B 

TenecKorr, Z- aTOMHoe 'IHCno Toil )l{e qaCTUUbi 1 K(E)- cpaKTOp 1 cna6o 

38BHCHWHii OT 9HeprHH; ero BenH'IHHa B OCHOBHOM orrpenenHeTCH MaTepHa-

noM H TOnWHHOif lleTeKTOpa .n
1

• 

B cnyqae o6hi'IHOro rrpHMOI"O nsyMepHoro HHTerpanbHOI"O aHanHsa H3-

MepH~Tc~ cosrraaa~mHe senH'IHHbi ~ E H E '= E- ~E 1 rronyqaeMbie OT ne­

TeKTopoB .n1 H ~· TaK KaK cpaKTop K(E) B rrepBoM rrpH6nH)I{eHHH C'IHTaeT­

c~ He 38BHC~lllHM OT 9Hepi"HH 1 TO TO'IKH 1 COOTBeTCTBY~lllHe pa3nH'IHbiM HO­

HaMI pacrrono)l{eHbi BAOnb pa3HbiX I"Hnep6on B KoopauHaTHoii CHCTeMe (~E). 

12 

,): 

I 11·'' ;'1'1· 

I 
;,~,, 

,. 
t~l 
t! 

l 

\ 

I ! . l { 

i .· 

Kt 

X 

'· '· 

Ka==KJ('1 

1€-Kr --'=K7" ~+J( i~ ... "' 

' ' t:··---------- I '· ,_, Jf... > •X 
.~ 

2 

Puc. 7. 

13 



11aHHble KpHBbie HMeiOT I'HITepOOJlH'IeCKHM XapaKTep H B KOOpAHHaTHOM CHC­

TeMe (~J< E'), I'Ae E' _ k - 1- -~E . ....., - ~E 

B peaKUHH TSVKeJlbiX HOHOB 'IaCTHUbi HMeiOT OOJlhliiYIO Macey H 8Hep­

-3 
I'HI0 1 IT08TOMY pa3pell!a!Oll!8.1I CITOCOOHOCTh CHCTeMbl ITpHOJIH3HTeJibHO 10 • 

J1CXOA.II H3 OCHOBHbiX <jlaKTOpOB: OI'p8HH'IeHHOI'O KOJIH'IeCTBa K8H8JIOB H 

I'HITepOOJIH'IeCKOI'O XapaKTepa ITOJiy'IeHHOM KapTHHbl (rAe HerrocpeACTBeHHOe 

HCITOJlh30B8HHe OObl'IHOI'O ITp.IIMOYI'OJlhHHKa OKH8 He 8KOHOMH'IHO) 
1 

8BT0pb! 

rrpHMeH.IIJIH UH<jlpOBOe OKHO ITOCJie rrpeAB8pHTeJihHOM JlHHeapH38UHH B peMHMe 

"aa JlHHifH", 

e uenbiO orrpeAeneHH.II aeooXOAHMOro rrpeo5pa3oBaHH.II Ob!JlH rrpoBeAeHbi 

pac'IeTbi Ha ocaoBaHHH pesyJihTaTa Northcliffe , rrony'Ieaaoro AJI.II rrpo-

/9/ 
oeroB T.IIMeJlbiX HOHOB 1 H Ob!JIO C03A8HO CJieAyiOll!ee ITOJie3HOe AJI.II pa3-

paoOTKH ITpHOJIHMeHHe 

so ~E-d 

1 
y+c 

( 16) 

I'Ae S 0 - 'IHCJIO HAeHTH<jJHKaUHH (xapaKTepHa.II rrocTO.IIHHaSI rro K8MAOMY 

H30TOITy ITpH A8HHOM AeTeKTOpe 11
1 

) i d H C - ITOCTO.IIHHbie, KOTOpble 

~ OCHOBHOM orrpeAeJI.IIIOTC.II M8TepH8JIOM H TOJlll!HHOM AeTeKTOpa 11
1

• ITpH 

ITp8BHJlhHOM BbiOOpe ITOCTO.IIHHbiX d H C OTKJIOHeHHe OT HAeaJibHb!X Bep-

THK8JlhHb!X JIHHHM .IIBJI.IIeTC.II BCei'Aa ApOOHOii 'I8CTh!O pacCTO.IIHH.II
1 

H8XOA.II-

ll!ei'OC.II MeMAY JlHHH.IIMH COCet:(HHX H30TOITOB 0 

EnoK-CXeMa H3MepeHH.II 1 HCITOJlh3YIOll!ei'O MeTOA rrpeo5pa30B8HH.II KOAOB 

B peMHMe "aa JIHHHH" aaanH3aTopa AH-4096-3, rroKasaaa aa pH c. 8. 

l1Mrrynhcbi AeTeKTopoB '!epes ycHJIHTeJIH Yx H Yy H JlHHHH 3at:(epM-

KH Jl3 H Jl3 ITOCTyiTa!OT Ha BXOA rrpeoopa30B8Tene:ii, p800T810ll!HX B pe-X y 
MHMe COBITa]:leHH.II, BoiXOAbl yCHJIHTeJie:ii OAHOBpeMeHHO COeAHHeHbl H CO 

BXOA8MH AH<jJ<jlepeHUH8JlhHbiX AHKCpHMHH8TOpOB 11ll H 1111 • EJIOK 3arrpeTa, 
X y 

COCTO.IIIUHM H3 1111 1 11ll H CXeMbl COBIT8AeHH.II ee
1 1 38ITpemaeT rrpeoopaso-

X y 

14 
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BaHHe B Bb!OpaHHOM JlHana30He H3MepHeMOI'O nonH H, TaKHM OOpa30M
1 

HCKnlO'IaeT OOnbWYIO Harpy3KY 1 npOHCXOJlHWYIO OT ynpyroro TIHKa, 

BnoK 1024-KaHanbHoro aMnnnTyLIHoro npeo6pa3oBaTenH BADx nepeLta­

eT CBOH KOJl ( B <!JopMe nocneLIOBaTenbHOI'O uyra H!l.mynbCOB) Ha C'leTHblH 

BXOJl ap11<IJMeTI1'1eCKoro per11cTpa PI, a 1024-KaHanbHL>IH npeo6pa3oBaTenb 

BAD - Ha C'leTHhiH BXOJl anpecHoro perl1cTpa P IV • DocneLtHI1il 11Mnynbc y 

KOHUa cep1111, nony'leHHhlH np11 noMOWH cxeMhl oT6opa,o6ecneqnaaeT nycK 

nporpaMMhr, 3aWHToil B nporpaMMHoil MaTpHue AV!-4096-3. Dpn noMOWH 

11Mnynbca MepTaoro apeMeHI1 T M aHami3aTop caM 3anpewaeT npeo6pa3o-

B8HI1e BO BpeMH BhiTIOnHeHHH nporpaMMbl, 

B cny'lae 11Cnonb30BaH11H nneanbHhrx npeo6pa3oBaTeneii '111Cno 11Mnynb-

coa uyra 

x'~ a AE· 
X J 

y a <E-:'-.E) 
y 

rne ax H a Y - <!JaKTOpbr npeo6pa3oBaHH H, 

11 !'\ E - 8Heprnn, [ M8B 1 , 

· Vl3 Bhrpa)KeHnil (17) 11 (18) nonyqaeM: 

'IHCnO HMnynbCOB 
M8B 

E l ( ' ay ') l ( ' L ') . ~--V+---X ~--y+ X, 
a · a a 

y X y 

I'Jle L~~ 
a x 

( 17) 

( 18) 

E 

( 19) 

(20) 

- <!JaKTOp OTHOWeH11H npeoopa30B8HHH, V!3 Bblpa)KeHHH ( 16) 
1 

( 17) 
1 

( 18) 
1 

( 19) 
X' 

--- d 
(21) so ~ ax 

a 
y +C 

y • +Lx' 

16 

Uenecoo6pa3HO ncnonb30BBTb BMecTo rrapaMeTpoa E H S 
0 

rrapaMeTphr 

Y 11 X rro cneLtyiOIUHM <!JopMynaM: 

Y ~a 
y 
E~y '+Lx· 

(22) 

a • a 
X·- D 

X~ X y So = -
2 

z 2 z 

-- + c y 

(23) 

r;'le 

D~a . d 
X (24) 

z 

2 C=-- . c; (25) 
a 

y 

z - <PaKTop HOpManH38U1111, TaK KaK LteHCTBI1TenbHhre rrpeo6pa3oBaTenn 

BAD H BAD MoryT HMeTb orrpeLteneHHhiH IIbeLtecTan a 11 b ( MecTo 11x X y 

"HY neaoro" HMrrynbca He o6H3aTenbHO coarraLtaeT c Hyneaoii 8Heprneil), To 

nony'laeM: 

x~x·-a a ~E - a 
X 

y~y'-b a <E-~E)-b; 
y 

l1 B OKOH'I8TenbHOH <!JopMe: 

Y~y+b+L(x+a) (26) 

X 
x +a - D 

(27) 
2z 
-y + c 

17 



C,_ 

B peaynbTaTe npeo6paaoBaHrrH (26) H (27) none runep6onrrqeeKux aeeKprrn­

TopoB r ( x, y ) nepexoaHT B none opToroHanbHhiX aeeKpunTopoB R (X, Y ), rae 

napaMeTp Y - nuHe:iiHo nponopurroHanbHhiH e aHeprrre:ii E , H X - nrrHeH-

Ho nponopuuoHanbHhi:ii e quenoM uaeHTH~HKauuu S
0 

, 3HaqeHue KoToporo 

xapaKTepuayeT pa3Hhle H30TOnhl, 

Mo*HO aoKaaaTb, qyo rrpu yenoBuHx: 

D >- 2 9 

o < L < 1 - 2-l? 

0<C<2-
4

; 

35 ~ y , = y + b : 1 a>o 

X '= X + a < 1200 · - . ' 
e Bhi60pOM Z = 5 MO)J{HO BhiiTOnHHTb HY)J{Hhle apH~MeTuqeeKHe ae:iieTBHH He 

TOnbKO ~HKeupyiDmeH 3aiiHTOH 1 HO H 6ea BeHKOf'O KOHTpOnH neperronHeHHH 

perueTpoB aHanuaaTopa Al1-4096-3 H 6ea KOHTponH BhmonHeHHH yenoBHH 

aeneHHH ( 3TO HMeeT 3HaqeHue e TOqKH 3peHHH npoeTOTbl nporpaMMhl) • 

06'beM nonH nuHe:iiHhiX aeeKprrnTopoB R (X, Y) oqeHb 

B enyqae Z= 5 , C = 7,36.10-
3

, D = 8, L = + 
-. 10 
= 2 ; 

y 

X 

06'beM nonH 

6onblliOH, HarrpuMep, 

X Y 'MaKe= MaKe 

=(y+b)MaKe+L(x+a)MaKe =2IO + 
2 10 

3 
1365; 

( x + a) MaKe -D 

y 
2z + C 

MaKe 

R(X n = Y • X 
' MaKe MaKe MaKe 

210 -8 
32 3 3 

1375 +7,36.10-3 = 3.10. 

3 6 
= 1365·33·10 =45·10 Ka-

HanoB, KaK BuaHo, anH perueTpauuu rronH nuHe:iiHhlX aeeKpunTopoB R(X, Y) 
6hrn 6hi Heo6xoauM MeraKaHanbHhi:ii aHanuaa Top. H o a To none Y*e eoaep-

18 

IIIII '1!1111111! 
1 

U! l , ..,.<;,..~ •. , ._ ••.• ,., •• 

/KilT HH~lOpMaUHID BepTHKanbHOf'O paenono)J{eHHH, Il09TOMY 
MO)J{HO Herronb-

aoBaTb MeTOa UH~pOBOf'O OKHa, vJ erronb30BaHHe "anaCTflqHoro" UH~pOBOf'O 

OKHa ( CM, 3aBHeHMOCTH ( 9), ( 10), ( 11)) paapelllaeT He TOnbKO Orrpeaene-

HHe OKHa C TOqHOeTbiD OaHOf'O KaHana, HO H rronyqeHHe peaynbTaTa B niD-

6b!X ~OpMaTaX, T,e. B ycnOBHHX uenonb30BaHHH paanuqHhJX ~aKTOpOB C)l{a­

THH Baonb ocu X H Baonb ocu Y. 

8 TOM enyqae, eenH OKHO onpeaenHeTCH B KOOpllHHaTHO:ii CHCTeMe 

( X, Y) uenhiMH quenaMH A , B , 1'1 A , 1'1 B , *enaeMbi:ii ~opMaT 
! M-1 

2 x 2 ( B cnyqae 4096-KaHanbHoro aHamiaaTopa M=l2) u e uenbiD ynpo-

- ~ meHHH rrporpaMMbl Herronb3YIDTCH 6HHapHble ~aKTOpbi C)J{8THH ( ~ = 2 ; ii= i7), 

TO aeHeTBHTenbHbiM aapeCOM HHTerpanbHOf'O 8H8nH38 Cny)J{HT 

rae 

W ( I, J ) = J . 2 
1 

+ f < 4080; 

0 < I X-A 
2T 

< ~'!A >. 
><<--:;r ' 

2 

Y _ B . AB 
0<1=<--><-<-->; 

- 2TJ 2 TJ 

~ = < log 
2 

( 2 A A - l ) > - i ; 

(28) 

(29) 

(30) 

(31) 

TJ =<log 2 (2 A B -1 )>- U2-i); (32) 

H 0603HaqeHHe eHMBOna: < f > - entier (f) , KaK BHaHO H3 3aBHeHMOeTH 

(28), paerrpeaeneHrre rraMHTH TaKoe, qyo 4080 KaHanoB eny*aT anH HHTer­

panhuoro aHanuaa H ronbKO noenenHue 16 KauanoB aaHHThl KOHeTaHTaMH 

rr npoMe)J{yToqHhiMR peaynbTaTaMrr. DporpaMMa KOHTponrrpyeT peaynbTaT 

19 



)leifcTBHH x +a-D c uenbiO Bbi6opa JII06oro rroJIO)!(HTeJibHoro 3Ha"!eHHH 

KOHCTaHThl D . EcnH 9TOT pe3yJibTaT srBnsreTcsr OTpHuaTeJibHhiM, To rrpeK­

pamaeTcsr llBJibHeifmasr o6pa6oTKa. TaKHM *e o6pa30M rrepeXO/lHT rrporpaM­

Ma B CTapTOBYIO TO"'KY B TOM CJiy"'ae, KOf"lla ITOJiy"'eHHhlH )leCKpHITTOp 

R (X, Y) He BXO/lHT B paMKy OKHa HJIH OKOH'Ia TeJibHhlif a!lpec W(l, J) _?4080, 

3arrHCb H3MeHeHH5I II KOHTpOJib KOHCT8HT OCyiUeCTBJ15IIOTC5I ITpH ITOMO!UH TlpOCT0-

/10/ 
ro rrHmymero arrrrapaTa 

J.1crroJib3yeMasr B OJ.1HJ.1 rrporpaMMa CO!leP*HT MeHbiUe llBYXCOT 3a­

IUHThlX T8KTOB, 3aMeTHM, 'ITO HeKOTOpb!M paCIUHpeHHeM rrporpaMM bl MO)!(HO 

yMeHbiUaTb BpeMSI OT60pa He)!(eJiaTeJibHhiX HH<jJOpMaUHM llO 100 MKCeK, H 

opraHH30BaTb B03MO)!(HOCTH llJ15I MHOf"006pa3HOf"O KOHTpOJISI 8H8JIH3aTopa 

B pe*HMe BhlfiOJIHeHHH rrporpaMMhi, H a pHc.9 rroKa3aHa TaKasr pacmHpeHHasr 

<jJOpMa rrporpaMMhi, BhlfiOJIHeHHe KOTOpOH Tpe6yeT "'3 MCeK rrpH 'I8CTOTe 

TaKTOBOf"O f"eHepaTopa f = 250 Kf"U, H a pHCyHKe BH/lHO 11 pacrrono*eHHe 

KOHCT8HT B COCTaBe 0/lHOf"O rrpOCTOf"O KOHTpOJibHOf"O pe)!(l!Ma (KOHTpOJib 1), 

K0f"/l8 B Te'IeHHe "'15 CeK rrporpaMMa BhlfiOJIH5I8TC5I 4 Tb!CSI'I pa3 T8K, 'ITO 

y Ka)!()l0f"O BhlfiOJIHeHHSI o6a ll8J18HH5I BhlfiOiJHSIIOTCSI pa3JIH'IHhiMH KOM6HH8-

UH.HMH, f1ocJie OKOH'I8Hl!5I KOHTpOJibHOf"O pe)!(HM8 rrporpaMMa 8BTOM8TH'IeC-

KH OCTaHaBJIHBaeTCSI, H ITOJiy'IeHHaSI KapTHHa Herrocpe/lCTBeHHO fiOK83hlB88T 

HJIH HOpMaJibHYIO pa6oTy 8H8JlH38TOpa, HJIH Te KOM6HHaUHH H3 BhlfiOJIHeHHhlX 

8000 pa3HhlX AeneHHif, rAe OIUH60'IHO pa6oTaJI aHaJIH3aTop. Dnsr peaJIH3a-

UHH BhiiUeOITHCaHHOM rrporpaMMhl BBTOpbl HCITOJ1b30B8JIH TOJlbKO )lBe HOBhiX 

MHKpoKoMaH/lhl, Dnsr c6poca rrocTpoeHa crreuwaJibHa.H rrporpaMMa, coc-

TO.HIU8.H 113 10 TaKTOB, KOTOpasr ITpH H8)!(8THH KHOITKH "C6poc" O'IHIUaeT 

TOJlbKO rrepBble 4080 KaHaJIOB 03Y, Y paCIUHpeHHOH rrporpaMMbl O'IHIUaiOTCSI 

rrepBbiB 4079 KaHaJIOB 0 a flO TOM rrporpaMMa OTMe'IaeT ( rrpH ITOMOIUH ITpH3-

H8KOB) 30Hbi llBCKpHrrTopoB, rraAaiOIUHX BHYTPH KO/la. Ha pHc. 10 MO)!(HO 

BH/l8Tb pe3yJibT8T 0/lHOf"O H3MepeHH.H, ITpOH3B81l8HHOf"O ITpH ITOMOIUH 9TOH 

rrporpaMMbl 0 M8TO)l0M rrpeo6pa30BaHH.H KOilOB B pe)!(HMe "Ha JlHHHH", a pa3-
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