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11cnonbayeMaR B HaCTOR~ee epeMR CHCTeMa aBTOMaTH3a~HH npoeK
THPOBaHHR /CAnP / ABYCllOHHblX, ne,.iaTHblX nnaT 1nn1 11rpae1>11 /1/ HMeeT 
pa3Mep pa6o4ero nonR /Pn/ aBTOMaTH4eCKOH TpaccHpOBKH 246x146 
waroe pacTpa. 0Ha pacc4HTaHa Ha npoeKTHpoeaHHe nn cTaHAapTa 
KAMAK paaMepoM 305x183 MM npH ware pacTpa 1,25 MM, a TaKme nn 
npOH3BOnbHOH Cl>OPMbl MeHbWero pa3Mepa. , 

Pa3BHTHe 3neMeHTHOH 6a3bl, coeepweHCTBOBaHHe TeXHonori-iH ,ynnoT~ 
HeHHe MOHTa>Ka npHBeno K He06XOAHMOCTH C03AaHHR CAnP AnR nn e~e 
6onbwero paaMepa,HanpHMep,nn AnR 3BM EC-1010,CM-3,CM-4. npH 
ware pacTpa 0,625 MM npoeKTHpoeaHHe nn paaMepoM 250x250 MM 
yme Tpe6yeT Pn paaMepoM 400x400 waroe. 3aAa4a npoeKrnpoeaHHR 
MaTpH4HblX 611C TaK>Ke Tpe6yeT yeen_H4eHHR nno~aAH pn. 

C APYrOH CTOPOHbl, yeenH4eHHe nno~aAH Pn orpaHH4eHO ManblM 
061,eMOM onepaTHBHOH naMRTH /On/ 63CM-6, HenocpeACTeeHHO AOCTyn-
HOH OAHOH 3aAa4e /32K cnoe/. · 

PeweHHe nocTaeneHHOH 3aAa4H npH >KeCTK~X orpaHH4eHHRX, ~a
KnaAblBaeMblX 061,eMOM on. AOCTHraeTCR paanH4HblMH nyTRMH: coeep-.' 
WeHCTBOBaHHeM CTPYKTYP AaHHblX. C>KaTHeM H ynaKOBKOH HHCl>OpMa~HH. 
COBMeCTHblM Hcnonb30BaHHeM pa3nH4HblX B3aHMOAOnOnHRIO~HX CTPYKTYP 
AaHHblX, paapa60TKOH 3Cl>Cl>eKTHBHblX MeTOAOB AOCT,Yna K BHeWHeH 
naMRTH, cerMeHTa~HeH nporpaMM H T.n. 

B HacTOR~ee epeMR a nepeoi1 eepcHH CAnP 11,Q>KHHH 11 yeenH4eHHe 
Pn AO paaMepa 474x474 waroa AOCTHrHyTonporpaMMHOH peanHaa~Hei:i 
eHpTyanbHOH naMRTH /Bn/ 061,eMOM 74K cnoe. TaKaR nno~aAb Pn 
noaeonReT pewaTb ace nepe4HcneHHble Bb1we 3aAa4H. 

PaCCMOTpHM npHHRTYIO B CAnP CTPYKTYPY Pn. pn npeACTaBneHO 
KaK TpexMepHblH MaCCHB cnoe p (i ,j, k ), rAe HHAeKC k 3aAaeT 
HOMep CnOR nn, , 

i=l,2, ••.• ,m,,,,. j=l,2, ••• ,n--, k=l,2, ••• , r 

/ee3Ae Aanee AeHCTBYIOT cornaweHHR, npHHRTble B Cl>OpTpaHe/. 
Ka>KAblH cnoi:i Pn paa6HT Ha 3neMeHTapHble R4eHKH, MeTPH4eCKHH 

paaMep KOTOPblX onpeAenReTcR waroM pacTpa. BenH4HHa wara ebl-
6HpaeTCR·HCXOAR H3 Tpe6yeMOH WHPHHbl ne4aTHblX npOBOAHHKOB H pac
CTORHHR Me>KAY HHMH. Jl4eHKH pn' npeACTaBnRIOT co6oi1 MHHHManbHblH 
aApecyeMblH 'Ha6op 6HTOB. KOnH4eCTBO KOTOPblX B OAHOM cnoee, on 
onpeAenReTCR. K03Cl>Cl>H~HeHTOM ynaKOBKH -- f. ,QocTyn K R4eHKaM ocy
~eCTBnReTCR no HX KOOPAHHaTaM x ,Y _a Pn.' B CAnP _npHMeHReTcR __ 
npRMOyronbHaR AeKapT,OBa CHCTeMa KOOPAHHaT, noaeonRio~aR aAeKBaT
HO oTo6pamaTb Ha Pn TeKy~ee cocTORHHe ne4aTHOH cxeMbl a MaTpH4-
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HOH ¢opMe. ,llonycKaeTcR 8 HanpaeneHHH npoeOAHHKOB /ecnH C4HTaTb 
HX eeKTOpaMH/, 4TO cneAyeT H3 npRMoyrOJlbHOCTH MaTPH4bl H xopowo 
cornacyeTCR C Tpe6oeaHHRMH TeXHOJlOrHH H B03MOmHOCTRMH TeXHO
norH4eCKHX aBTOMaTOB. 3aAaHHe HanpaeneHHH npOBOAHHKOB B R4eH
KaX Pn npHAaeT eceMy MaCCHBY CBOHCTBa cnHC04HOH CTPYKTYPbl. 
abl60poM ¢0pMbl npeACTaeneHHR HH¢OpMaijHH, xpaHHMOH B R4eHKe, 
3TOT cnHCOK MOmHO CAenaTb 1- HJlH 2-HanpaeneHHblM. 

PaccMOTpHM noAp06Hee aApeca4w10 R4eeK B Pn. TaK KaK B OAHOM 
cnose xpaHHTCR HeCKOJlbKO R4eeK, TO KOOPAHHaTa X R4eHKH H COOT
eeTCTBYIOU{HH HHAeKC j CTOJ164a CJlOB CBR3aHbl COOTHOWeHHeM 

j =Ix/ f I. 

rAe ¢wrypHble CK06KH o603Ha4alOT B3RTHe 
mere HJlH paBHOro x/f. OcTaTOK OT x/f 
a cno·se /1 , 2, ••• , f -1/. AApec cnoea e 
HO Bbl4HCJlReTCR KaK 

6nHmaHwero ~enoro, 6onb
onpeAenReT HOMep R4eHKH 
TpexMepHOM MaCCHBe 06bf4-

<aApec > = < 6a3a > + m• n * (k-l)+m * (j-1)+ i • 

T. K. onepa4wH o6patl{eHHR K R4eHKaM pn RBJlRIOTCR 4pe3Bbl4aHHO 
4aCTblMH, TO AJlR COKpatl{eHHR speMeHH AOCTyna menaTeJlbHO HCKnl0-
4HTb AOPOrOCTORU{He onepa4HH 4eJ104HCJleHHOrO AeJleHHR, YMHOmeHHR 
H ¢opMHPOBaHHR KOHCTaHT CABHra, Heo6xOAHMble AJlR ebl6opKH COOT
eeTCTBYIOU{ero cnosa w BblAeneHHR HymHOH R4eHKH, C 3TOH 4enb10 
AenaeTCR CAHO HaCTPOe4HOe o6patl{eHHe K nporpaMMe HHHijHaJlH3a4HH 
an, KOTOpaR 4}0pMHpyeT BeKTOP KOHijOB CTOJ164oe nepsoro CJlOR 
H aeKTOP KOHCTaHT CABHros, ynaKOBaHHblX nonapHO B CAHO CJlOBO 
AJlR scex Tpe6yeMblX KOOPAHHaT X. napaMeTpat-lH 3TOH nporpaMMbl RB
JlRIOTCR ra6apHTHble pa3Mepbl nn no OCRM X H y. KpoMe 3TOrO, 4>op
MHpyeTCR eeKTOP aApecoe Ha4ana KamAOro CJlOR v; KamAblH CJlOH nn 
3aHwMaeT 4enoe 4Hcno cnoe an. TaKHM o6pa3oM, aApec cnoea ebl-
4HcnReTcR KaK 

<aApec> = <6a3a > ,+ u(x)+v(z)-y. 

TaKoH cnoco6 aApeca4HH npwMeHReTcR He CAnP 11rpa4>u, rAe cooT
eeTcTBYIOU{aR nporpaMMa 6blna peanH30BaHa A.H. Ca11TblKOBb1M'L: MHoro
neTHRR 3KcnnyaTa4HR noKa3ana BblCOKYIO 34>4>eKTHBHOCTb AaHHOro 
MeTOAa, 

npw TaKOH CTPYKType pn KamAblH CTOI16e4 j C!lOB noKpbleaeT npR
NOyronbHYIO 0611acTb nn paaMepoM f * m waroe, 4TO no3eonReT 
pa6oTaTb C o6eHMH KOOPAHHaTaMH x,y BHYTPH ero. KpoMe 3TOro, 
Ha OAHOH cTpaHH4e on AJ'IHHOH 1024 cnoea noMetl{aeTCR o6bl4HO HeCKOSlb
KO coceAHHX CTOI164oe Pn, 4TO npHBOAHT K 34>4>eKTHBHOMY wcnonb-
30BaHHIO CTpaHH4HOH opraHH3a4HH On. 8 3TOM H COCTOHT OCHOBHaR 
MAeR, no3B0!1RIOU{aR 34>$eKTHBHO npwMeHRTb sn B anropHTMaX 
TpaccHpOBKH, Tpe6ylOU{HX npewMytl{eCTBeHHO npo4eccopHOH o6pa6oTKH. 
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AnR nporpaMMHOH peaJlH3a4wH sn BblAelleH 6y(!lep on 63CM-6 pa3-
MepOM B 11K cnoe, 3anOJlHReMblH BHPTYa!lbHblMH CTPaHH4aMH e npo-
4ecce AOCTyna Kan. ablTeCHeHHe CTpaHH4 npoH3BOAHTCR no anro
PHTMY FIFO /nepBblM eowen, nepBblM BblWen/, KOTOPblH Tpe6yeT 
MHHHMallbHblX HaKJlaAHblX pacXOAOB npH o6patl{eHHH K CTpaHw4aM, yme 
HMelOU{HMCR B 6y4>epe,w B TO me epeMR AOCTaT04HO 3¢4>eKTHBeH B 
HaweM CJly4ae. 3aMetl{eHHe CTpaHH4 MOmeT npOH3BOAHTbCR KaK 4epe3 
o6MeH c MarHHTHblM 6apa6aHOM /Ha MaWHHax c 64K naMRTH/, TaK 
H nocpeACTBOM nepenpHnHCKH C HCnOJlb30BaHHeM pacwwpeHHOH on 
061,eMoM 128K. 

.llaHHaR pea11waa4wR an 34>4>eKTHBHO pa6oTaeT c,anr:opHTMOM Tpac
cwposKH, npHMeHReMblM a CAnP 111,,llpyroH anropHTM HllH Aame APYraR 
peanw3a4wR Bb16paHHoro anropwTMa MomeT npweecTH K pe3KOMy 
B03pacTaHH~ 4HCJla 3aMetl{eHHH CTpaHH4 H, cneAOBaTellbHO, K yee
JlH4eHHIO aCTPOHOMH4ecKoro apeMeHH peweHHR 3aAa4H, a HaCTORU{ee 
-apeMR TpaccHpOeKa nnaTbl KAMAK cpeAHeH cnomHOCTH / .... 60 MOAYJleH/ 
ocytl{eCTB!lReTCR 3a 15-20 ceKYHA C4eTHOro BpeMCHH. 

fa6apHTHble pa3Mepbl nn A011)1{Hbl YAOBSleTBOpRTb cneAYIOU{HM COOT
HOWeHHRM: 

1 s;. max x -~ 618 , 

1 S. max y -~ 999 , 

max y * I max x/61 $. 37888 • 

npeAYCMaTpHeaeTCR nyTeM cmaTHR HH¢OpMa4HH B R4eHKax Pn yse11H-
4HTb ero pa3Mepbl a CAnP 11,llmHHH11 ,qo eenH4HHbl 671ix674 c 4enb10 
COKpatl{eHHR C4eTHOro BpeMeHH npw npoeKTHpOBaHHH 6oJlbWHX nn. 

an HCnOJlb3yeTCR TaKme H AllR ,qpyrwx 4e11eH: KaK SlHHeHHblH Mac
CHB, 4epe3 cne4waJ1bHY~ JlOAnporpaMMy-4>yHK4HIO, Bbl,qalOU{ylO no HO
Mepy cnosa a swpTyanbHOH naMRTH HOMep cnoea e 6y¢epe onepa
THBHOH naMRTH, HanpwMep, AJlR 4>opMHpOBaHHR cnHcKa KOMnOHeHT 
CBR3HOCTH, 

acR pa6oTa c Pn e CAnP HAeT 4epea OAHY no,qnporpaMMY c He
CKOJlbKHMH BXOAaMH, 4TO noaeonwno BBeCTH HCnOJlb30BaHwe an, He 
3aTparweaR ocTaJlbHblX nporpaMM CAnP. HaMeHeHHe pa3Mepoe an TaK
me CBOAHTCR K nepe,qenKe OAHOH 3TOH nporpaMMbl. 

T~aTeJlbHblH aHaJlH3 ecex anropHTMOB, wcnOJlb3YIOU{HX Pn, noKa
aan npaBHJlbHOCTb Bb16paHHOH peanw3a4ww an wee npHMeHHMOCTb 
8 CAnP. AttanorM4HaR peanw3a4HR annapaTa an 6yAeT, 6eayc11oatto, 
noneatta w npw paapa6oTKe CAnP Ha Manblx 3aM Twna CM-4, y,qoeneT
aopR~U{eH coepeMeHttblM Tpe6oeaHHRM. 

8 3aKJll04eHHe He06xOAHMO OTMeTHTb, 4TO C yee11H4ettweM _nnotl{a
AH pn npoHCXOAHT nepepacnpeAeJleHHe 3aTpaT C4eTHoro H KOMMep4e
CKoro epeMeHH Mem,qy nporpaMMaMH CAnP;e 4aCTHOCTw,pe3KO B03pa
CTaeT 061,eM BblXO,QHOH HH¢OpMa4ww.HanpwMep,ne4aTb TOJlbKO OAHOro 
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COBMeiqeHHoro PHCYHKa cnoee .MOHTa>KHOH cxeMbl Tpe6yeT OKOJ10 30 
CTpaHHLI Bb1Aa1,11,1 ,a nonHaR Bb1Aa4a Ha ne4aTb MO>KeT npeBblWaTb 100 
CTpaHHLI- 3TOT 3<l><l>eKT Tpe6yeT paapa6oTKH HOBblX MeTOAOB 1-1 .ycT
pOHCTB OT06pa>KeHHR HH<!>OpMa41-11-1,pe3KOrO noBblWeHHR HX HH<!>OpMa41-10H
HOH eMKOCTH 1,1 CKOpOCTH pa60Tbl. 3T03aAa4a np1-1H41-1n1-1aJ1bHOH ea>KHO
CTH AJ1R ecex 6yAYtqHX paapa60TOK B o6nacTH aBTOMaT1-1aa41,11,1 npoeK
THPOBaHHR H H3rOTOBJ1eHHR paAH03JleKTPOHHOH annapaTypbl. 
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