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1. BBE.IIEHIIIE 

ABTOMaT.1311pOBaHHble CI-1CTeMbl C"t•eMa •·1 u.•·1+PDBD<'1 o6pa5oT~'- ~-1 

t.·13o6pa•eHI--1~1 (COVIl pa3.11~·1'-tHOrO BI--1Aa ~-1 pa3H0~1 CTeneH~-1 C.110JIHOCT~·1 

no~B!.·1-'1~1Ct:• 6o.r1ee AeC~T~ neT Ha3aA W~po~oe pacnpocTpaHeH~e TaK~X 

C~·1CTeM B nocJleAHee BpeM"' o6·yc.noB.neHo ·yc ne:{ aM!.·1 B pa8B).·1Tt.·1t.·1 

M!.-1Kp03/leKTpOHI-1Kt.·1 1-1 Bbl'-ti-·1Cllt.·1Te.llt:-HD~~ Te:<Hj.-1 .. '1-·1 Maccoeoe npD1-13BOACTBO 

5biCTpOAe~CTB"·:{toUU.-1H BbiC OK onpoi-13BDAI-·1Te.11t:·Hbl:-: 3Em nepcoHa.rlt::·Hbl>: 

KOMnt:•toTepoe cneu,11an11311poBaHHb~ C6VIC 1--1 JH11<r·:teTc~ 3anpocaMt.·1 

pa3J!J..-1'""1Hb1X OTpaCI!e~1 npOMbiW.JleHHOCTI-·1 Ha·y~::t.-1 H Te:{H).·11<k1 lOOTk1'-leCKt.·le 

H3MepeHH~ ,KDHTPDl1b,pacno3HaBaHHe o6pa3oB e po6oToTeXHHKe , ACiTn , 

CI--1CTeMaX aBTOMaTt.·13ai.,U·U·1 Ha"'j'-tHbl:·: I--1CC.1leAOBdH~·U:1 ~·1 T. n.). 

Ka·-tecTBeHHO HOBbr.,:1 ·ypoBeHb e pa3B,·1T~·1,·1 CO VI 5blll AOCT~·1f'H':(T 

5narOAap~ pa3pa60TKe H npOM~WfleHHDMV BblnjCK~ TBepAOTeAbHbiX OnTHK0-

8.11et-;:TpOHHbl:·: AdT'-i~1KOB BHAeOC~·1rHdlld Ha 6a3e np .. 160pOE< C 3.ap5=1AOBOr1 

CB~3t:•to <n3c> ,DCHOE<Hble npe•·1M.:fl.lleCTBa t.:OTOpbli< no c paBHeH,·1to c 

l<lldCC .. ·1'-ieCI< 0,:1 Te.11eB .. ·13 .. ·10HH0~:1 Te:.; H~·1t-;: 0 .. ·1 3aK .Jlto'-t atoTC ~ B t:: OM nat< THOCT .. ·1 

B03MO*HOCTH pa60T~ B CHAbH~X Mdf'HHTH~X nOll~X H OTCJTCTBHH He.TIHHe~H~X 

HCKd*eHH0.~Cn0.11b3QBdHHe llHHeeK H MaTpHU n3C nD3B0.11qeT C03AaBdTb 

t;tOILUt:.utU"-tHOit:' ... 1 L~oct!;;CH~·li~.JIC•HU llj.JUL IOit:' t...~·ll...lt:'f"'OI ~ ... H:::'I ~IL !~d.U,~·U·l UUt.JoctUU I t-.~1 

OAHOMepH~X (10) H ABjMepH~X (20) H305pa•eHH~. 

8 AdHHO~ CTdTbe COAep*HTC~ KpaTKOe onHCdHHe annapaTHDrO H 

nporpaMMHOro o5ecne·~eHHA pa3pa5oTaHH0<1 B nBTA C<-1CTeMbl COIII-2D • a 

TaK•e np1.-1eeAeHbl Het.·oTopbre np,·1Mepbr , '·1'1 11IOCTp,1p··(tout,1e B03MO.HOCTk1 

nporpaMM 06pa60TKH H306pa•eHH~ H CHCTeMbl B Ue.TIOM • 

2. AnnAPAT:fPA CMCTEMW COVI-2D 

CTpjKTjpHaR CXeMa CHCTeM~ OOKa3aHa Ha pHc.l.B ee COCTaB BXOA~T 

Te.11eBH3HOHHaR KaMepa lTBK),CHCTeMH~0 KOHTp0.111lep tCKl ,nepcoHallt:•Hbl~=1 

1< oMnt:oi<>Tep <nK) , B<-1AeOMOH,·1TOp ( BM) • 

Te.IleBJ.-Kn·10HHa~ r<a.Mepa nocTpOeHa Ha 6a3e +DTO'-l JBCTB .. ·1Te.1lt:·H0~1 n3C-
--------------------

-MaTpHU.bl C Tpe:{+d8HbiM ·ynpae.neH .. ·1eM K1200UM7 ('-l~·1C.TIO ar<TJ.-1BHbl:·{ CTpOK B 

OAHOM nO.II"'jl<dApe -288, '-t~·1C.IIO 3.11eMeHTOB B DAHOH cipot::e ln .. ·1KCe.110B)-

360 ) • TB ~<aMepa reHep~·1p·yeT nonHbli-=1 B.,·1Aeoc~·1rHan nona• HTellt:·HD~1 

no.tl~pHOCTI--1 , C:OBMeCTJ.-1MbiH C c·y(JleCTB''jHHJ4~·1M Te.lleB~·13~·10HHbiM CTaHAdpTOM. 

C•·1HX p o- 11 raC"'IJl•1e HMn·y.nocbl C<·1rHa.na B~1.11EO WeCTI<O CBft3aHbl C 

cHrHanaMH ~npaeneHH~ +d3dMk1 Etbi:·~OAHDf'O per~1CTpa n3C -MaTp•·1U,bl , I • ., .. , .. l ...... ,..·~:~~:c'::'..,.,,., 
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CHrHAII .. I 
~DPIIBI\IiHIHI 

F'11c. 1. CTp·yK PfpHaS! cxeMa CHCTeMbl. 

HMeto .. HM•·• ·•acTory 7 Mr·u. Ca.1rHa.llbl ·ynpae.neH•·•S! "OHTpo.11.11epoM 

{ CUH~< p0Hl-·13,·1p "jfOUH·U:1 C 1.-1r· Ha.ll , rae fUJ4Hf1 CHrHa/1 1.1- Ci.·trHa.FI BT0p0~1 ta3bl 

·ynpae.neHHS! E<bi:<OAHbiM per•·1CTpOM n3C -MaTpHU,bl 

TTOCT"jTTaiOT Ha E<:-<OAbl C~: 

BMeCTe C Bi.·1AeOCI.·1rHa!IOM 

CHCTeMHbli:1 KOHTpOll.11ep COCTOI.1T 1.-13 CJleA"j101Jf,i.·1X OCHDBHbl!< 6.1'101<08 

----------------
-exoAHOI.=t Bi.·u:~eo·yct.-1.1H·1Te.llt:· ; 

-fihlr T!"'nnt=a:..r T"S=<":_-lt-lllttt-·n:., "S=<nrt-.MI-i~ _,..,:--' an~nu:.. Attn -r•·"" .::ro V 1 1 n7nt=r? 

-cL-1CTeMHa~ naM91Tt:· eMKOCTbto 96 K 5a~~T ; 

-15blcTpoAe<'1cTe·yto .. •·•i't eocbM•·•Pa3pS!AHbl~1 UAn n-ma KlltBnAl ; 

-Bbi:<OAHOI-1 Bt.-u:-.eo·yct.-1.111.·1TeJJt:· co cMeCHTeneM CI1HXpOH .. 13,·1p·yto .. ero •·1 

rae fll.llero CJ.-1rHa.noe ~ 

-napa.IIJlellbHbtH i.·1HTep+et.:1c A.l'lfl CTbii<OBI<H C KdHdJlOM npfiMOrO AOCT''jna (KnJl) 

" onepaTHE<H0<'1 naMS!TH nepcoHaJlt:·HOro KOMTTbtoTepa nPABEU -16 .CE<S!3b Cf< 

J.-1 nK AB'jXCTOpOHH~fl , '-ITO 06ecne•-tt.·1BaeT Kat< C'-II--1TbiBaHl.·1e AaHHbiX 1--13 

CI--1CTeMHOJ.1 naMqT~·1 KOHTp0.11.11-epa B onepaTl1&H.)IH) naMqTt:· nf::. , TaK i-·1 8anHCt:· 

AaHHbiX &.-13 onepaTJ.·1BHOJ::1 naMqTI--1 s c"1CTeMH'JH) .Jls·jxn.lloCKOCTHaq cTp'JKTjpa 

CJ.-1CTeMHOl1 naMqTH n08&0.11ReT pa6oTaTb C nO.II'JTOHO&biMJ.-1 

S!pKOCTH I H AE<")':-:rpaAaU,•·10HHbiM,·1 H306pa•eH.1S!MH • 

25b "'fPOE<He•1 

.IIJlS! 

!Biii.IIEOll, 

!Biii.IIE02l 

socnpo&.-18BeAeHJ.-1q 113ol5pa•eH••i't t<aK op~·tr &.-1Ha.llt:•H0,.:1 >o:apn1Hbt 

Tal< H t::apTI--1Hbl TTOCJle A.1CKpen13aU.11H •·1 U.•1+POE<Oi't o6pai50TK<·1 

HCTTOJlb3·yeTCS! CTc3.HAapTHbli:1 •-tepHo-beJibiJ.-1 TB MOHI1TOP co 

cpeAHHM pa3peweH•1eM !ot<oJlo 500 ""'":ce.11oe e u,eHTpe ~>o:paHa ) • feHepau.•·•" 

cHrHa.lla lBiii.IIE02i 11 eocnpoH3BeAeHvte H3015pa.eHHR Ha 3.:paHe 

BHAeOMOHI--1TOpa HAeT Henpepbi&HO H He 3aBHCJ.-1T OT TetC)'Uli--1X onepa'-"HH C 

AaHHbiMH Me•A"'f CK ... nK • 
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B CHCT9MHO~ na~RTH MD*HO & ~~+PDBOM BHAe xpaHHTb H806pa•eHHe OAHoro 

Te.lleBJ.13J.·1DHHoro no.r~·y~::aApa <nepeoro k1.11k1 E<Toporo) B BJ.·tAe 270 i{ 360 

DAH06a~TOBbiX cnoa.Ka•Aoe C.llDBO CDAep•HT HH+DpMaU~~ 06 'JPOBHe qpKOCTJ.-1 

oAHoro n1.1Kce.11a J.·1C~·{OAHoro J.·t3o6pa•eHJ.·H~ J.·1.flk1 J.·13o6pa•eHHs:t noc.11e UJ.·1+poeo~:1 

o6pa50TI<J.·1. np1.·1 aApecaUJ.·1H CHCTeMHOi=1 naMRTH k1COO.flb8)1H)TCs:l H8BeCTHble 

MeTO.Qbt &.bl'-1 HC .11J.-1Te.llt:•HOJ.1 Te~< HJ.·1J.:: 1--1. 

3. nPDfF'AMMHOE OEECnE'-IEHI!IE COI!I-2D 

ba3oeoe nporpaMMHoe o6ecne•-1eHHe CJ.·1CTeMbl coAep•HT nftTt:• BJ.·1AOB 

nporpaMM : 

c.n·'f•ei5Hbte nporpaMMbl ; 

TeCTOBble nporpaMMbl ; 

nporpaMM~ npeAeapHTeJlbHO~ o6pa6oTKI1 113o6pa•eHHS! 

- nporpaMMbl cneuHa.llbHoa;1 o5pa6oTKJ.·1 J.·18D6palleH~·1s:t 

nporpaMMbl BDIBOAa ~13D5palleHJ.·1R Ha ne•-taTI:· • 

C.ll·y•e5Hble nporpaMMbl npeJ:\Ha3Ha'-leHbl J:\.lls=t o5ecne·-teHHR caq8"·1 Me•A·y 

nepCOHa.lii:•HbiM KOMOt:•H)TepOM J.-1 C~·1CTeMHbiM KOHTp0.11.11epOM 1.·1 BbiOO.JlHRtoT 

CJieA·v~utt·1EI nrJ-~nPHhiP "''V"'"'""·art.-tL.-t 

a ) ou.•·•tpoe•: "'f E<btl5paHHOT'O no.n-.,..:aApa H3015pa•eHHS! ,., 3anJ.-1cc. 

cooTE<eTcTe·yto .. HX AaHHbtX e cHcTeMH'fl<l naMS!Tt:· - ZFRDEF , ZDIGI TZ ; 

15 ) CT .. 1paHJ.1e AB·yxrpa,qaUk10HHOrO ~806pa•eHHR Ha 81<paHe BJ.·1AeOMOHI-·1TOpa 

(o'«1CT":a c.n·y•e6Hoi1 n.noct<ocn-1 e<·1CTeMHOi'• naMS!TH) - ZBWSET 

E< ) C'-IJ..1TbiBaHHe 1-·18 C5.·1CTeMH0~=1 naMftTJ.-1 (1-·1.111.·1 3ani-·1CI:· B naMRTt:.) 

-m1":ce.na c 3aAaHHbtM•·• .:oopA•·•HaTaM<1 X , Y - ZF'READ , ZPWRIT 

-ropt.·180HTa.llbHOi1 .11J.·1HHI--1 C 8aAaHHbiMJ.1 Ha'-la.fll:oH0':1 TO'-IK0~:1 1-1 AJ1J.·1H0,:1 -

ZLREAD , ZLWRIT ; 

-eepTJ.1Ka.llbH0~:1 .llUH~I--1 C 8a.QaHHbiMJ.·1 Ha'-ta.llbH0~:1 T0'-11<0~:1 ..... .Q.IIJ.-1H0~:1 -

ZVREAD , ZVWRIT ; 

- "o•:: Ha" C 8aAaHHbiM .. 1 t< OOpAHHaTaMI-·1 eep:·: Hero !leBOf'O :/f' Jla 1.·1 A.IIJ.·1HaMJ.-1 

no rop1130HTaJ111 11 eepT11t<a.1111 -ZWREAD , ZWWRIT 

r > onpeAe.'JeH&.-1e (C'-II--1TbiBaHJ.-1e) ~::oopAJ.·1HaT .11~5o,:1 TO'-IKJ.-1 H3ol5pa•eHHS! 

lreHepa~H" K"'fpcopa) - ZLOCSM ; 

A ) onpeAe.tleHI-1e (C'-ti-·1Tb1BaHk1e) KoopA~·1HaT .11eaoro aepxHero ..., npaaoro 

H<1•Hero 'yT'JlOE< Ot<Ha .ntol5btX pa3Mepoe \~eHepau,<1S! OKHa) -ZCRWIN • 

0nepaUVU·1 C'-11.1TbiBaH .. 1R .. 1.111.·1 8an~-1CI-·1 TO'-tJ.::I-·1 , .fli--1HI-11.·1 J.·1 OKHa MOaHO pea.llt.-180BaTI:o 

KaK B TI.IlOCJ.::OCTI-1 no.ll·)ITOHOBOrO , TaJ.:: ~·1 AB''j~{rpa,qaU.J.-10HHOrO H3o5paieHH~1 
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C: ~-1C TSMHOI-'t naMFtTH Bee Bblwe ·ynoMs:tH ''fTble nporpaMMbf Han&-1CaHbl B B&-1A e 

n o Anp o rpaMM •·' ·""' BHeWHHX +''/HKUHi:1 Ha l'l3bl.:a :·: 4•0 P Tf''AH-77 H ACCEMEiJlEP "' 

HC nO .Il t:.•3"j i-OTC ~ n_p•·1 o 5 p a5oT.:e TO\:.ie '-tHbl :< ., JH·1He~1H~X " AB 'yMepHbiX 

J.,130bpa•eH,·H:1 • Ha lJl·1C. 2 , non y -teHHOM C 8t<paHa MOHJ.·1TOp.a, .B K d'-teCTBe 

np•·1Mepa np•1eeAeHbl pe3 ·y."t:•Ta Tol Aer1cTB•·1l'l nporpaMM ZLOCSM ,., ZCRWIN • 

P~c. 2 . OnpeAe.lleHHe OKHd H TO~KH Ha tDHe no.ll~TOHOBOT'O HC XOAHOr o 

H306pa• eH~1 R nocne OUHtpDBKH. 

TecTOBbfe nporpaMMbl np eAH a3Ha·~ eHbl Anq npoeepKH p a6 oTocnoco6HocTH 

CJ.·1CTeM.bl B ue.II O M • B ·~J.- 1 c.r1 o :::.T~ - 1 :< np o rpaMM e :-: oAqT : 

CURS -

PROB -

PROB1 

PROB2 

reHepaUHR K~pc op a Ha :::O~ : paHe BHAeOMOHJ.1TOpa 

C TJ.·1paH~1e AB~X r paAaU~10HHOrO ~-13o6pa• eHJ·H~ c 3KpaHa 

BHAeOMOHHT Dp d ~ 

8 anHCb OAH06aH TOB bl :< C .llOB ~13 nk B CHCTeMH~H) naMqTb CK ; 

c~HT~BaHHe OAHo6a ~1 T OB~X C AOB ~13 CHC TeMHD~ naMqTH Ck B 

onepaTHBHjl-0 n a MRTb nK ; 
CCD1TEST - c ~HTbiBaHHe H3 c Hc T eMHD~ naMRTH OAHo6a~Toe~x C.llOB 

npJ.·1HaAne•alJlJ.·1:< Bep T J.·Wd.llbHO~:; J.·1.11H rop H30HTd.llbH0,:1 .lll·1HJ.-1RM 

H306pa•eHHR ,J.1 BbfBOA OC UH.Il ~OrpaMMbf Hd 3 KpaH AHCO.IleR nK 

4 

I I 

B e e nepeo..tHCJleHHble TeCTOBble nporpaMMbl Han~1CaHbl Ha l'l3b1Ke 6E~~Ci11K • Ha 

pvtc. 3 OOK a3aHa OCU.,J.·1J1.11DT'paMMa , COOTBeTCTB)'HHJldR 12 5- i'1 CTpOKe 
>1C XOAHOrO >1300pa•eH•·1l'l (pHC. 2) 

Hc. 3 . Ocu><JlJlorpaMMa 125- ;;; CTpOK>< •·moopa•eHHH pHc .2. 

nporpaMMbl npeAeap><TeJlbHOH 00paOOTK>1 >1300pa•eH>1R npeAHa3HaYeHbf 
-----------------------------------------------

AliA 'JA"f'-tweHVIA TaKHX era K a '-teCTBeHHblx x apaK TepHCTVIK I I , KaK 

pa3pewato ... aR c:noco5HocTo .,pe:JKOCTb ,KOHTpacTHOCTb ,oTHDWeHI.·1e c&-1rHa.n I 

W':fM H.T.n. 

K 'lHCJl':f 3THX nporpaMM., HanHcaHHbiX a BHAe noAnporpaMM Ha R3~Ke 

~0PTPAH•77 ,npe•Ae ecero OTHOCRTCR : 

NECR -':fJly-tweH><e pa3pewato111ei'l cnoco6HocTH •~3o6pa•eHHl'l MeTOAOM 

KoppeK~HH He3tteKTHBHOCTH nepeHOCa 3apRAOB B n3C -MaTp ><ue ; 

HSTEQ -':IJl':f'<WeH><e KOHTpacTHOCTH ><3o6pa•eH><R MeToAoM BblpaeHHeaHHl'l era 

ri.-1CTOT'paMMbl ; 

GAMAC,GMC -':IJl':f '-tWeH•1e KOHTpaC:THOCTH H305pa•eHvtR MeTOAOM raMMa-

KoppeKu><><; 

CONV -':iJl':f'<WeHHe OTHOWeHHR C><rHaJl I W':fM .,pe3KOCTI-1 H pa3pewai-0Ulea::1 

COOC06HOCTH MeTOAdM~1 

+><JlbTpaUHH ; 

HH3KO"'aCTOTHOH "" BbtCOK O .... aCTOTH0.::1 
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MFK. , FPB , EMFK - 'JI1Y-<WeH'1e DTHDWeH'1>l C'1rHa!1 I w·yM MeTDADM noAaBJl e HI·Hl 

1.1Mn ·'JIIbC Hbl :< n o Mex MeJU1dHHaq J.-1 MO .R.~·1+HUHpOEtaHHt3~ 

MeAHaHHa~ +HIIbTpaU~R); 

HVACR - 'JI1'JYWeH'1e pa3pewa~~eA cnoco6HocT'1 ~·13o5pa• eH~-tR MeTOAOM 

nep.,.1DA~·1 '-I ec •< o ,:1 +'111bTpau,a.-11--1 rpe5eH'-taTbiMH + &-1JlbTpaMt.-1 

Bee "jnOMS:.H"J'Tble MeTO.A.bl , K PDMe CONV "" HVACR ,oTHOCRTCR K Hel1 t-1Het.:1Hb\M 

MeToAaM U"+PDBD<~ o 6pa6DTKI1 AB'JMepHbiX <18o6pa1 eHI·1A • Ha p 11c. 4 no.: a3aH 

pe3"'JIIt:•TdT BbiCOKD'~aCTOTHO'':-f U,I.·1+PDBO~ +HJlbTpaU.I.1H "1C X OAHOrO 1.·1306pa•eHI.1s:l 

<p••c.2>. 

P1-1c . 4, Vl3ol5pal eHHe p11c. 2 nocne BbiCDKD'<acTDTHoA J1'1He<1HoA 

U•1+PDBO<i t0'11bTpaU1101. 

Vl3o6paleH•1e Ha p11C, 4 tOPMO'p'JeTC>l Ha OCHOBe Bblpal eH11>l All>l CBepTK •1 

AB'JX t'JHKUO'H I 2 i : 

rAe 

-, 
L I J, k J 

l. 

+W +W 

" " ( l ( 
L... L... 11. J - m,k-n J'hl. m,n 

m=- W n=- W 

(1) l 
J ' 

L (j ,l ) - OTCYeTbl >lpKOCTO' 11306pa1eHI1>l noc11e +1111bTpaU1111 , 

1 ( J ' k) OTC~eTbl RpKOCTI1 HCXOAHOrO H306pa•eHl-1A , 

6 

I' 

h (m,n) - OTC'-teTbf HMTrYJ1bCHOrO OTK IIHKd AB~MepHOrO Jli--1Hei.1HOro 

U11+POBoro +1111bTpa 1 

2W+1 - pa3MepHOCTb KBaApaTHOI;i MaTpl1l,lbl 11Mn'JI1bCHDrD 

DTKJH1K a , 

i 'j 

N,M 
npo6era~T 3HaYeH""" < 1 - N > 1 - M > 

pa3MepHOCTb MaTp11Ubl 11CXOAHOrD 11306paleHI1>l 1·1 

11306pa1eH•1R nocne +1111bTpau••" ( N x M ) 

11 nOil'J'-<eHO AY>l 11Mn'JJ1bCHOrO OTK J111Ka B'-4-tl111bTpa 0 'J KOTOporo OTC'-ieTbl 

h<m,n) 11Me1111 cJ1eA'J~~I1e 3HaYeHI1R : 

H 

~oTorpati1R Ha 

[ 1 
Lh<m,n) J 

pl1c.56 

r 0 -1 

I -1 
I 

5 -1 

111 1 
I 
I 

0 J L 111 - 1 

1111J1~CTpl1p'JeT 

(2) 

l:l.eV.CTBHe MDAI1+11UI1pOBaHHD<i 

MeAHdHHOH +HJlbTpdLU1H Ha &.1C t< a•eHH~e CJl'j 'i dVIHbiMH HMn'JIIbCHbiMH noMex aM~1 

113o6pa1eH11e , KDTopoe npi1BeAeHo Ha p11c.5a • 

PHc.5a.~cK&IeHHOe 11Mn'JI1bCHbiMI1 noMex aMI1 113o6pa1eH11e p11c.2. 
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F'~-1C. 55. V18o5paa eH~1e, noK a8d.HHOe Ha p~1C. Sa , noc.ne MOAH+vtUl-1POBaHHOH 

MeA~·1aHHOI-1 +vt.nbT-paUHJ.-1. 

OporpaMMbl cneu,l1dJ1oHOH o6pa50TRH 11306pa•eHHH B np11HU.Hne 

06ecne·-iHBaHJT TatC 'jiO o6pa50Tt( '/ ~·1305pa•eHH~1 , KOTOpaf1 B KOHe'-tHOM C '-ieTe 

BeAeT K Bbl '-i~·1C.neHJ.o110 OCHOE!Hbl :·: npOCTpaHCTBeHHbiX napaMeTpOB nOAJ1e•a'-J.o1X 

J.o13MepeHl·1HJ 06beKTOE< ~-1 /H·1 K 05 Ha~"'jWeH~·UO peWalOIJf,HX npH8HaKOB AJ1f1 1.-'I X 

pa3nD3HaeaHa.·1R 

nporpaMM BK .nlO~eH~ 

Ha C "'JUle C TE<'fHli.JleM 3Tane pa3pa6oTKJ.o1 e ·-.vtc.no 3Tl-1 X 

EGRB, EGSB, EBPW, EGLP, EGRF -o5Hap ·y•eH>1e KDHT-ypoa 11306pa•eH>1>1 o6beKTDB, 

noA.11e• a~l·1 X J.o13MepeHHtO &.·1.11l-1 pacno3HaeaHHto (no 

MeToAaM Po5epTca, Co5eJ1R 10peB»TTa,.nanJ1aca, 

F'o3eH+enbAa I 2 I, 

THRSH -noporoea" ti1J1oTpau.I·HI ( cerMeHTaU.11R l H3o5pa•eHHR , 

TRACER -o6 :< oA Bb!AeJleHHoro KDHT-ypa ( om·1CaHI·1e rpaH»U.bl KDHT-ypa 

GCSPO -Bbi'H1CJ1eHHe OCHOBHbiX npOCTpaHCTBeHHbi X napaMeTpoe 

aHanl-13vtp"'jeM.oro o5beKTa 

8 

Ha pi-1c.6 noKa3aH pe3"'JIIbTaT o6pa5oTK"1 vtc x o AHoro J.·18D5pa•eHI-·1~ ( pa.-1c .. 2 ) 

no nporpaMMe EGSB 

P11c.6. 05Hap ·y•eHHble t<.DHT">Jpbl a H305pa•eHI·M "" p»c. 2 . 

Pe3-y.nbTHP'JtOUf.ee H3o6paaeHHe nolly-teHo c ·~o1cno.nb30E<at-n·1eM +DPM'J .Ilbl Co6e11~ 

rAe OTC '-teTbl 

. l 
L~ J,k J 

t'fHKU,I11'l Gl 

G1 ~ j ,k 
l 
J 

G 
, . . k .• 

2 t. J. · . J 

' 

= 

r ? ., l 11 2 
I G-

1 
< J , k l + G; < J , k > I 

L - J 

G2 E<bl'-tl-tC .J"lqHJTCR 1.13 Bblpa•eH .. ·ta.:1 

+W +W 

'\' r= 1 (j-m,k - nl .h
1 

(m,n) L 
m=- W n=- W 

+W 

'\' 
L 

+W 

'\' L 1 (J-m,k-nl.h
2

<m,nl 

m=- W n=-W 

(3) 

(4) 

(5) 

BeiiW-tl-1Hbl h 1 , h 2 npvtHaAIIe•aT oTc ·-teTaM MaCDK ( no Co6 e.nHJ > J·1 l-1MetOT 

ClleA"'fHJLlJ.o1e 3Ha'-ieHHf1 

9 



r-1 -2 -1 1 

H = r 1 = I 0 0 0 I 
1 l h 1 <m,n l J I I 

(6 ) 

l 1 2 1 J 

r-1 0 1 1 

H = r 1 = 1_2 0 2 I 
2 l h 2 <m,n l J I I 

(7 ) 

L- 1 0 1 J 

Bee nporpaMM~ eneuHanbHO~ o6pa6oTKH H3o6pa•eHH~ HanHeaH~ s BHAe 

noAnporpaMM Ha R3~K e ~OPTPAH-77. 

OporpaMM~ B~BOAa Ha ne~aTa~~ee ~eTpOHeTBO PRT- 80 TI03BOJ1 ~toT 

non~~HTb non~TOHOBble KOnHH perHeTpHp~eM~X 03C-KaMepoH H306pa•eHHH . 

~Me~TeR ~eT~pe OeHOBH~X nporpaMM~ : 

SLIDE - ne~aTaHHe KapTHHKH a aoebMH~poaHeBoM KoAe 

ne~aTb ) 

SLIDE$ - ne~aTaHHe KapTHHKH a AeBRTH~posHesoM KOAe 

ne~aTb ) 

( OAHHO~Ha R 

(QA.HHO"i Ha~ 

DSLIDE - ne·•aTaHHe KapTHHKH a AeBRTH~poaHeBoM KOAe e Hano•eHHeM 

(A~6nHpoaaHHaR ne~aTb) 

SSLIDE - ne~aTaHHe KapTHHKH B AeeRTH~poaHesoM KOAe 

ne~aTb) 

(OAHHO~HaR 

Ha pHe.7 noKa3aHo H3o6pa•eHHe (pHe.2l, Hane~aTaHHOe e noMo~b~ 

nporpaMM~ DSLIDE • OporpaMM~ AAR B~BoAa H3o6pa•eHHR Ha 6~Ma•H~IO 

ne~aTb HanHeaH~ Ha R3~Ke EE~C~K • 

4. OP~MEHEH~E OPOrPAMMHOrO OEECOE4EH~H C0~-2D 

PaeeMoTpHM noeTaHOBK ~ 11 peweHHe 3aAa~H onTH~eeKoro H3MepeHHR 

OCHOBHbiX ><apaKTepHeTHK 06beKTOB Ha npHMepe npoeToro o6t>eKTa 

Tpe~rOAbHOH +OPM~ (eM. pHe. 8) • OeHOBH~e xapaKTepHeTHKH Tpe~T'OAbHHK a 

B~~HeAR~TeR AAR seeOBOH +~HKUHH f(x,y) = 1 no +OPM~AaM 

OepHMeTp p 

Ono~aAb s 

, 
I dl , 
(1) , , 

I I , , 
<S> 

<Sa l 

f<x,yldxdy <86 ) 

10 

} 

PHe. 7 . Paene~ aTKa H3o6pa•eH"'" p 11e. 2 . 

~. 

e 

s 

(O,O) " 
PHe.B. OnpeAeneHHe oeHOBH~x npoeTp aHe TEeHH~X ;: a pao<l'ep oK n ·1>: 

aHaAI13Hp~eMOT'O 0 6 t:.e o< Ta . 

Oepa~e MOMeHT~ nno~aAH 

Mx 

My 

, , 
I I x f (x , yl d xdy , , 
<S> , , 
I I yf (x ,y ld xdy , , 
(S) 
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KoopA~1HaTbl L..t-eHTpa T~•ecTJ-.1: 

Ha OCHOBe +OPM":fJI 

nporpaMMa MEAMENT 

~ 

8 

M . I S 
y 

M I S 
:< 

<Ba- Brl ~n~ peweHH~ 3aAa~H 6~na 

,5JtoK-CXeMa K OTOpoH npHBeAeHa Ha plo-1C. 9. 

PHc.9. 6J1oK-cxeMa nporpaMM~ MEAMENT. 

12 

(8rl 

C03AaHa 

HeTp)'-.AHO 3aMeTJ.1Tb,'-tTO 3Ta nporp-aMMa ue11~-n:: oM c~:: oMnOHOBaHa ~-13 DTAe .llt:· Hbl ~< 

nporpaMM,paccMoTpeHHbiX e npe.tlbi~'Jlll-1X ~acT~X AaHH0~1 pa6oTbl. ITporpaMMa 

MEAMENT HanHcaHa Ha S:.8b1Ke ·~OPTPAH - 77 B B~Ae J.1HTepaKT~BHO~ 

nporpaMMbl, J.1 B onepaTHBHOt:1 naM~TH nepcOHaJibHOT'O KOMnt:•HJTepa 3aH~·1MaeT 

o5"t>eM oKOJio 140 K6a~iT. Paf.loTa nporpaMMbl MEAMENT Ha oTAe.nt:•Hbl:< 3Tana:-: 

UH+POBOH o5pa50TK H ~1C !< O.tlHOrO ~-13106pa•eH~·1S:. aHa .l1~·13~·1p'jeMoro 06~·eKTa 

HJ11liOCTp•1p)leTC>I p•1c.lO - 13. 

PHc.lO. no.n~TOHOBOe J.1C X OAHbe J.1306pa•eH~e aHanH3HpjeMoro 06beKTa 

noc .11e DU~·1+POB~: ~-1-

PHc .ll. 05Hapy•eHH~e KOHT)Ip~ a Ha!lH3Hp)leMor o 05"t>eKTa 

<non)'TOHoeoe ~3o6pa•eH~e J . 

13 



P.-.c .1 2 . ill3o6pa• e HHe p•K .11 noc11e noporoaoi~ +•·1JloTpat~HH 

I ABjx rpaAa l.IHOHHoe H306pa•eHHe). 

P.-.c. 13. rpaHI-1Lia KOHTjpa aHaJ1&.13<1pjeMoro o6t:.eKTa,Bb1AeJleHHaR o6 XOAOM 

KOHT'ypa Ha pHc.12 (ABjXrpaAal.I&.10HHOe <1306pa•eH &.1e ) . 

Pe3 '~J1bTaTbt 8bf '-4HCJ1eHJ.1A ocHOBHbiX npocTpaHCTBeHHbfX napaMeTpoe o6beK Ta 

TpejrOJlbHOH +DPMbl (p •·1C. 10) npJ.1BeAeHbt B OTHOCHTeJlbHbtX eAHHHUa X 

(nHKCeJlaX OTHOCHTeJlbHO HaYaJla K OOpA1.1HaTH0~1 CHCTeMOI (0,0) B JleBOM 

H&.1•HeM jrJlj 3 KpaHa MOH<1TOpa) B Ta6J1&.1l.le. 

14 

00 3THM 3Ha"'4eHHRM MOr"'JT 6b4Tb Bbl '-t J.1C Jl eHbl MeTp1.1'-teC K. J.1e napaMeTpbt 

H3MepReMoro 06beKTa B ni10EKOCTI.·1 n3C-Ma T pl·1U,bt k1.1H·1 Ha~u:~eHbl 

rrpH3HaKH AJ1R era pacna3HaBaHJ.·1R. 

OCHO B Hble 

Ta6Jl<1Lia 3Ha'-tet=-el-1R npocTpaHCTBeHHt>~ X nap aMeTpoa aHaJ1J.·13J.·1p-'JeMoro 

p 

333 

5. 3AIU1Kl'--IEHIIIE 

Pa3pa6oTaHbl 

Tpe~ronbHoro o5 b eK Ta 

s M 
:< 

8273 1.04E6 

annapaTjpa ., 

M 
y 

1. 32Eb 

~ 

160 

6a3oeoe nporpaMMHoe 

8 

126 

o5-ec ne·-t eHk1 e 

CHCTeMbl COIII-2D AAR CbeMa- a TaK•e AJlR npeAeapHTeJlbHO~ H 

cnet~HaJloHOH '-'"'+POBoi'i o6pa6oTK•1 ABjMepHDI:-< •·13o6pa•eH•1i1 • B e:a · .. e c Tae 

npi-1Mepa np.-.aeAeHo om1eaH1-1e nporpaMMbl MEAMENl, npeAHa3Ha~eHHD~ AJlR 

o6pa60TKI-1 "'306pa•eHHR " BbtYJ.1CJ1eHJ.·1R OCHOBH~X npOCTpaHCTBeHH~X 

napaMeTp o e aHaJ1J·18Hp'J eMor o o6 be.-· T a . 
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