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06pa60TKa :3KCnepHMeHTaJibHbiX naHHbiX Ha 8BM _ C HCnonb30BaHHeM 

'cpeJlCTB BbiBOila HH<jJOpMaUHH Ha aKpaH aneKTpOHHO-ny"'eBOil Tpy6KH (JlHCn -

nell) H cpencTB ynpanneHHst MaWHHOil aeJ!OCpencTBeHHO c:aKpaua nHcnneSI 

(c noMOIUbiO caeTonoro Kapaanawa,· TpeK6ona H T.n.) n~nyqaeT sa no~nen -. ' ' ' 

HHe I'Oil bi BCe 6onee WHpOKOe npHMeHeHHe B <jlii3H"'eCKHX na6opaTOpHSIX. 

B Ka"'eCTBe onaoro H3 aanpanneHHil anToMaTH3aUHH o6pa6oTKH KaMep

HbiX BHHMKOB B OI1HI1 pa3BHBaeTcst TeXHHKa llHCmteeB, aa 8BM B$CM-4 

H CDC-1604A~ a TaK>Ke .. cosnaHbi nporpaMMhi, o6ecn~"'HBaiOIUHe conMeCTHYIO 

pa6oTy cucTeMbi "8BM-nHcnnefi-onepaTop". 
' . 

/1/ nHcnnefi COCTOliT ll3 6noKa llllllH!<aUHH, 6noKa CBeTOBOI'O Kapan-' 

· • nawa H CXeMbi ynpanneHHSI (pHC. 1). B 6noKe HllllHKaUliH HCnOnbsyeTCSI 

.aneKTpOHHO-ny"'eBaSI Tpy6Ka 31n033B C aneKTpOCTaTH<iecKHM O~KnOHeHHeM 

H cpenaefi nnHTenbHOCThlO nocnecae"'eHHSI ( "' 3 'ceK). YcHnHTenH OTKno-· . 
. . 

HeHHSI Bbin01JHellbi Ha naMnax 6 H3TI H HMeiOT nonocy nponycKaHHSI 0 ... 1 MI'U. 

Tiono>KeHHe Ka>KilOll 'TO"'KH Ha :3KpaHe KOilHP.yeTC5112-IO paap5lllaMH no OCSIM 

X H y '' cnenonaTeJibHO; M8KCHM8JlbHO B03MO>KHaSI llHCKpeTliOCTb COCTaB-' 
. . . .. . ··- . . 2 . 
JlSieT 40 96x4096 TO"'eK Ha ·none 150x150 MM 6e3 BHilHMbiX HCKa)l{eHHll : 

. 2 . . 
H 180x+180 MM C HeCyiUeCTBeHHbiMU B pa60Te HCKa>KeHHSIMHo 
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Enox c:aeroaoi-o· xapaanawa. cocrour us npneMaHxa caera · ( cfi3Y -60) ·· 
' ,. ' ·, . .. 

H cxeMbi ¢opMHpoa'amur. Caeroaofi K~paanaw pearupyer ua acnbrw'xy 6brcrpofi 
. . ,. ·>< . .':.·. 

KOMnoaeHTbr niDMHHo¢opa. Heonpeneneaaocrb nono:a<eaust nepe~Her.o ¢p_oH-\ · 

Ta UMnynbca or caeroaoro KapaHnawa He npeabrwaer 7 MKcex. 

: ~ ~ "·:: 
CxeMa ynpaaneHusr o6ecne'laaaei- CHHXpOHHyiO pa6ory nucnne.H .c .3BM, • 

Bbrcae'IHBaHue rpa¢n'lecxofi HH¢opMauuu Ha axpaHe . 3nT .a ·BUne nocneno-
. · . . ~ . ~ " 

. . ~ . 

aarenbHOCTH TO'IeK, a TaKJKe npepbiBaHue npoueccopa a MOMenr· npuxona 

. ,~.;~ curHana or 6noxa caeroaoro xapaHnawa. · CxeMa ynpaaneHusr Bbmonne~a 
Ha 'sr'lefixax. 3BM E3CM-4. 

• . 

. fl 

. '.''·'· '1, · Pa6ora nncnnesr c E3CM-4 

' _{ * ~ K 

Ebrn Bbr6paH irau6onee npocrofi aapnaHr nonxniD'IeHusr nucnnesr 

E3CM_:4 ·~ 'le~es pe~ucrp pesynbrarm3 (puc. ·1 }. · B .naHHOM ~apuanTe 

,. 
:· 

~\ 

. 1 .·· . . , 

a MawuHe npaxru~ecxn He rpe6y~rcsr HHKaxoro nononHurenbHoro o66pynoaa-' 

HHsr· sa acxniD'IeHueM 'pasasrsbrBaiOWHX uenefi u rpurrepa nucnnesr. 

C perucrpa. pesynbraroa_.na¢opMauasr nocrynaer B nucnrie:H no 

, 27 KOnOBbiM WUH~M,. irs' HUi 2:4 OTBeneiibi non KOOpnHHaTbi. TO'IKH · ( X 

,25 -t 36. paspSI.Qbr,. Y ..; 13 -t 24 paspsrnbr) H 3 -·non ynpaanstiDWUe . 

caraanbr °CHaxpoaus~uusr", "Merxa~, "sanpeT 0 (6, 5 H 4 paspsrnbr cooraer
c'raeHHo) • 

. Curaan "caaxpoHusauusr
0 

cnyJKUT paspewenueM noncaera BbiBOnUMOfi (:: 
' . . 

aa axpaH TO'IKH H nocne nononHuTenbHoro ljlopMupoaaHusr xnananupyer nepe~ · 

' cbrnKy a · MawuHy curHana npepbrBaHust or' caeroaoro xapaHnawa. Cur nan . ' ' 

.. · "MeTKa u, yKaSbiBaer Ha He06XOnUMOCTb BbiCBe'JUBaHHSI TO'IKH C nOBbiWeHHOfi 

'srpxocTbiO. Tipu Hanu'luu CHI'Hana.usartperu cxeMa ynpaaneHHst U~HopupyeT 
BCe npyrue CHI'Hanbi H. TO'IK!i Ha ;9KpaHe He BbiCBe'IHBaiOTCSI. 

·., •. 

' ~ : ... ' 

'• 

4 

,. 
;. '!·"'; 

._:·· 

.. , 

'\.'<f . 

, ... ,. 

'; 



.. .. 
>c ;::, 

• . 
~ ~ 1 ;..:: ~ Cl gj u 

~ ~-~ ·(I) / 

lQ c.., ~ _(l ~ lQ 
(_) ~- r::::,, tO 

(I) 
:::i .. -~. 0 

.a 
t:: ~· 
C,) ·B 

~ 
::::J 0 

~ \::::( "i ::r .. 
~ t: ~ ... 
~ ~-

.. 
~ 

t: 

~ l:l 
E:~ 0 

~ 
.. 

~~ ~ <l 

~ ., a " l.J Q. .. 
>< '"~ .', 0 
I 

:14 
0 
t: 

. < lQ 

..: 
u .. 

D. 

- -------

6 



·.,_;. 

•, 

.. , 
'.~. '- . >-~ 

·. 

Ilepea BbiBOJlOM Ha JlHCnne:il rpa'«flH'IeCKOA HH«fJOpMaUHH MOaH«fJHUHpOBElH-· 

HOA KOMaHao:il 57 0000' 0400 0000, CTOSIIIteA B Ha'lane .. MaCCHBa TO'I9K1 yc- •. 

TaHaBnHBaeTCSI B 9JlHHH'I~O~ COCTOSIHH~ TpHrrep aHcnnest (nOSIBnSieTCSI 'cJi:r-' :· 

Han 'paspeiUeHHe"). Ilocne OKOH'IaHHst BbiCB9'1HBaHHst MaCCHBa paspemeHHe 

CHHMaeTCSI KOMaHAOA 57 0000 0000 0000. 

CHrHan OT CB9TOBOI'O KapaHAaiUa npH HanH'IHH paspeiueHHst ycTaHaB-

nHBaeT a.'l' TpHrrep 
,, ,, 

·{L) • IlpH BbiCB9'1HBaHHH nocneaoBaTellbHOCTH To-

'19K .. 3BM. Ka>KllbiA pas onpaiUHBaeT T ;.{L) H B. SaBHCHMOCTH OT ero COCTOSI-

~/ 

. HHSI .nHOO nenaeT ;aaa~~hlA nepeXOJl1 ·. nH6o npoaon>Kael' BbiCB9'1HBaHHe T~'leK~ 
' ' , :• : , _____ :,.. ' • ~.' t I ' , . · . 

nng aaCbinKH Koao.B Ha perHCl'p. pesym.Tal'OB H pa001'bl CO .CBeTOBbiM' · 

KapaHAaiUOM HCnom.syel'Cst KOMaHAa' .. 36'. pearHpyiOIItaSI aa· CHI' Han -~ {L) -~. . 
, . . . ~ 

. 3To fiOSBOnSiel' nporpaMMHO (ilHKCHpdBaTb fiOMe<ieHHbie TO'IKH H AenaTb nepe-
• -· ·<• • ' 

XOJlbl. H.S fi0JlfiporpaMMbl 1 COOTBeTCTBYIOIItHe yKa3aHHbiM CBeTOBbiM KnaBH;.. 

IUaM. ·'. 
CpeaHee apeMst BbiBoaa Ha SKpaH oaaoA TO'IKH: usoopa>KeHHst B onHcaH-:: ·; •. 

~ . " " . . 
HOM BbiiUe pe>KHMe saBHCHT OT nporpaMMHOA opraHHSaUHH H KOne6neTcst .. 

B npeaenax f?T 76 · (no.TO'Ie'IHbiA Bbi~Otl). llO .45 MKCeK (Bbi~Oa na'IKBMH no. 

8 TO'IeK). naHHbi:il pe>KHM MoJiceT ObiTI:I ocymeCTBneH Ha n106oA cepHAHoA 

3BM B3CM-4. 
. . n! 

Hamt'IHe KaHana B B3CM-4 011.RI1 • nosaonsteT cymecTBeHHo noahl-

·cHTb CKOpOCl'b .BbiBOaa sa C'l~l' npHMeHeHHSI MOAH(ilHUHpOBSHHbiX. KOMaRa 

rpynnoaoA · BbiJla'IH 

50 0005 0000 AK 

70. AH :0000 0000, 

., 
~"' . 

"· 
rae Aa ·H. AK - aasam.HciA H KoHe'IHbiA aapeca MaccHaa Hso6pa>KeHHSI. . ~ 
BpeMSI B~IBoaa OAHOA TO'IKH B .tiaHHOM. cny'lae paaao apeMeHH o6pameHHSI 

K naMSITH H ·cocTaBnSieT 8 MKCeK~ TaKHM o6pasoM, npH .'lacToTe pereHepa-. ·.·. t . <' :- • • • • 

UHH 25 I'U BOSMO>KHO fiOCTp09HHe HS06pa>KeHH:il1 COCTOSIIIlHXi HS 5000 TO'IeK. 
.......... 
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CHI'Han OT. CBeTOBOI'O KapaHAallla UOCTynaeT B CHCTe¥Y npepbiBaHHSI; 

B MOM~HT ero llpHXOAa npeKpamaeTC51 pei'eHepaUH51 nao6pameHH51 H TaKHM 

o6pa30M TO'IHO cpHKCHpyeTC51 anpec f:IOMe'lellHOit TO'IKH. 

H a 3BM E3CM-4 AnSI AHCnneSI nanHcaHbi ynpaanSIIOmHe nporpaMMhi, 

06ecne'llfBaiOmHe cpopMifpOBaHHe MaCCHBa H306pameHH51, pereHepaUHIO H 

pa6oTy CO CBeTOBb!M KapaHJlaliiOM, a TaKme nporpaMMbl AnSI o6pa60TKH 
. . 

KOllKpeTHOfi I'pacpH'I9CKOi1 IIHcpOpMf:iUHH - CHHMKOB C 32-aaaopHOH JICKpOBOfi 

KaMephi,. nony'lellHhiX. a aKcnepHMeHTe no p -p · pacceSIHHIO npH · aueprHH 

680 Maa. 

. . 
Pa6oTa /lHCnneSI c CDC -1604A 

CDC ..:t604A .yHHBepcanbHa51 3BM cpeAHei'O K1Iacca MOiuHOCTH cpHpMbl 
131 . 32 8·. . . . 

• OnepaTHBHaSI naMSITb - K 4 -pa3p51/lllbiX cnoa1 Control Data 

apeMSI UHKna - 6,4· MKCeK. 06MeH HHcpopMauHefi c BlleliiHHMH ycTpoi1cTaaMH 

'npOH3BOAHTC51 'lepe3 llleCTb 6ycpepllb!X Kananoa H OAHH Kanan np.5IMOfi nepe

.Aa'l~• Eycpepliblit KaHan C UOMOIDblO cneuHanbHbiX annapaTHbiX cpeACTB en~ 

co6en o6ecne'IHTb o6MeH Memny B~I6paHHbiM BH91IIHIIM ycTpOitCTBOM II one

paTHBHOi1 naMSITbiO ueaaBIICHMO OT pa60Thi ueuTpanbuoro npoueccopa•. B1iem.:.. 

nee ycTpoitcTao. n o6nacTb onepaTHBIIoit riaMSITH, y:wcTayiOmeii a o6Meue, 

· 3anaiOTCSI nporpaMMoi1 nepen aa'lanoM onepaUHII aaona-BhiBOAa. B o6MeHe · 

qepea K'auan npSIMO~ nepenaqn yqacTayeT uenTpa1Ibllbii1 npoueccop n noaTo

MY Bbmonueune .nporpaMMbi ua apeMSI o6MeHa npHOCTanaannaaeTcS!. K Kam

llOMy KaHariy MOmHO llOllKIIIO'IIfTb llO BOCbMH BHeluHUX ycTpOi1CTB. EycpepHbiii: 

Kanan U03B01I519T npOH3BOAHTb 06MeH CO CKOpOCTblO. pa60Tbl BUeliiHei'O 

ycTpOHCTBa, 110 He 6hiCTpee 50 KI'U •. 

'.01fc;nnei1 UOLiiWIO'IeH K OllUOMY H3 6ycpepHbiX KaH81IOB 'lepea cneuuanh

HO paapa6oTaUHbiil anSI aTofi uenn ananTep. HaauaqenHe a.cianTepa .- co~naco

aaune 1IOI'UKll pa60Tbl lllfCnne.SI H KaHana, o6pa60TKa Clfi'Ha1IOB OT 'CBeTOBOI'O 
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KapaHllarir~, a TaK)Ke abmonaeane ·psma nc;:noMoi"aTenbHbiX · onepauriii:, TaKnx·· 

· KaK, pa3BOpOT' HH$opMaUIIII 1 npeo6pa30BaHHe ypOBHeii II T.ll. nocKOffi.Ky' 

lliiCnneii: llOn)KeH pa6oTaTb C llBYMSI MalliHHaMH 1 allanTep. peanii30BaH TaK, 

'ITO no oTHomeHIIIO ·K 3~M CDC-1604A oH BbiCTynaeT K·aK o6bi'IHOe BHem~ 

Hee ycTpOHCTB0 1 . a no OTHOII19HHIO ~ lliiCnnero - KaK 63CM':":'4• 

.LJ.nSI yaenH'I9HHSI 06'beMa nepellaBaeMOii I"pa$1I'I9CKOH IIH$opMSUIIH . ': ' 

. B OllHOM MaWHHHOM cnone pacnonai"aeTCSJ HH$opMaUHSI 0 llBYX TO'IKaX, np;, 

aToM ~a KoopllHHaTbi X II Y ·OTBOllHTCH no 10 paapsmoB. 

'" ~· 

,:: 

1 •• 

BaaiiMOlleiicTBHe c 3BM nocpellCTBOM cBeTOBOI"O 'KapaHllama ocymecTBn~-:-
, "'· ' 

eTCSI 'lepea CHCTeMy · npepbiBaHHSI. T aK KaK nepe,naqa llaHHbiX H3 6y$epHo

I"O KaHana npOHCXO,[tHT'He3aBHCIIMO OT ueHTpanbHOI"O npoueccopa, TO .nnSI 
. ' . ' 

' . 
. ~- < 

. >' '$HKCaUHH allpeca· noMe'leHHOii KapaH.[talliOM TO'IKH a,nanTep. B MOM9HT npnxo-·· · • 

.na CHI"Hana oT CK npeKpamaeT npi:leM H3 MalliHHbi HOBO it · HH$opMaUHH. · B a.nan.:.. 

Tepe COll9p)KHTCSI TaK)K9 HH$Op?1aUHSI 0 TOM, KaKaSI H3 llBYX HM9IOlllHXCSI 

B MalliHHHOM cno~e K·oopllHHaTHbiX nap 6brna noMe'leHa. 

CymecTBYIOlllaSI cxeMa no.nKnro'leHHSI H 6brcTpo,neficTBHe .nHcnneSI noaBo

nSIIOT .npOH3BO.[tHTb 06MeH C MaKCIIManbHOH CKOpOCTbiO pa60Tbi KaHana MalliH- ' 

.: .Hbl (50 KI"U) 1 cnellOBa T9nh_H01 BbiBOll O,[tHOii: TO'IKH ocymeCTBnSie'ICSr aa 

10, MKC9Ko 

Ha CDC-1604A paapa6oTa~a CHCTeMa npoi"paMM, o6ecne'IHBaromaSI 

CBSI3b Me*llY npOH3BOnbHOii npoi"paMMOii nonb30BaTenSI H lliiCnneeM H no3BO

nSIIOlllaSI npo~paMMHCTyHcno~b30BaTb :3TO ycTp.OHCTBO Ha ypOBHe. Cl>OPTP~Ha. 
HnH aBTOlCO,[ta ·6ea Heo6XOllHMOCTH 3HaTb .[teTanbHbie CB9ll9HIISI 0 pa6oTe 

annapaTypbr lliiCnneSI H KaHana MalliHHbr • 

0pi"aHH3aUHSI npoi"paMMHOI"O o6ecne'leiJHg 
·. 

sncnneSI aa CDC-1604A 

C tPYHKUHOHani.aoii: TO'IKH apeHHSI cpellCTBa, npe.ncTaBnSieMbie ilonh;;. 
.• ,J' 

·aoBaTenro llHcnneSI, MO)KHO paallenHTb aa TPH I"pynnbr: 
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1. AllMIHIHCTpaTHB.IIhie nonnporpaMMhi; o6ecne'IHB8IOIUHe BhiJlene.IIHe 

naMSITH H ee HCnOnb30B8.11He, a.T8K*e noCTpOe.IIHe H MOilH¢HK8UHIO ~OBO

Kyn.IIOCTH , 06'beKTOB H306pa*e.IIHSI, HX .1183B8.11Hfi, ynpaBnSIIOIUHX KOM8HJl 

H T.Jl. 

2. nonnporpaMMbi-I'eHepaTOpbl KOMaHA JlHCnneg, .c nOMOIUbiO · KOTO-

_pb!X - «iJopMHPYIOTCSI KOM8HJlbl TO'IeK, BeKTOpOB, TeKCTa H T.n. 

3. YnpasnstiOIUHe nonnporpaMMbi, aaaHa'leHHe KOTOpbiX - o6ecne'IHTb 

.lle38BHCHMO OT pa60Tbl U~HTpanbHOI'O npoueccopa. 3BM 8BTOHOM.IIYIO pere

.llepaUHIO H3o6pa*eHHSI aa sKpa.lle JlHCnnest, o6pa6oTKY CHrHanos npepbiBa

HHSI ~T CBeTOBOI'O K8p8HJl8W8 H Kn8BH8Typbl nHWyiUefi M8WH.IIKH, · 8 T8K*e 

T8KHe ynpasnSIIOIUHe nefiCTBHSI, K8K npeKpameHHe pereaepaUHH H306pa*eHHSI 

nocne BbiCBe'IHB8HHSI 3F.IJl8HHOI'O 'IHCna K8JlpOB H T.n. 

·npH paapa6oTKe MaTo6ecneqeHHSI nnst nHcnnest on.11a H3 ocHOBHhiX 

38Jl8'1 3~KniO'Ianacb. B C03Jl8HHH M8KCHM8nbHO I'H6KO.fi CHCTeMbl nporpaMM 

He TOnbKO C TO'IKH 3peHHSI nonb30B8Tenst, HO H C TO'IKH 3pe.IIHSI pa3BHTHSI 

. CHCT.eMbl B 6yJlyllleM, 3TO pa3BHTHe MO*eT 38KniO'I8TbCSI K8K B YCOBepwe.II

CTBOB8HHH HMeiOIUeficg annapaTypbl (nOJlKniO'IeHHe 8BTO.IIOM.IIb!X re.llepaTOpOB 

BeKTOpOB, CHMBOnOB H T.Jl,), _TaK H B non.11ofi 38Me.lle COOTBeTCTBYIOIIlei'O 

nHcnnest npyron MonenbiO. CnencTsHeM sToro stBHnocb' npencTasnemm rpa«iJH- · 

qecKofi HH4JopMaUHH B MaWHHe Ha nsyx ypos.llstx •. 

nepBbifi ypoBeHb OTpa*aeT HaWe TeKymee npeJlCT8Bne.IIHe 06 'Hneanb-

• • r I -- • '"' ' • 

HoM' . rpa«lJH'IeCKOM nHcnnee; T.e. ycTpoAc;:Tse, cnoco6HoM annapaT.IIbiMH 

cpeJlCTBaMH He TOnbKO «iJopMHposaTb oTJ:tenbHhie reoMeTpH'IeCKHe sneMeHTbi 

. ( CHMBOnhi, ~eKTOpbi, JlYI'H OKPY*.IIOCTefi H T.n,), HO H o6pa68TbiB8Tb B npo

uecce pereaepa~HH. H3o6pa*e.IIHSI ynpasnstiOIUHe KOMa.IIJlhh HanpHMep, KOMaH

Jlbi nepeXOJl8 (B TOM 'IHCne KOM8Hilbl nepeXOJl8 C B03Bp8TOM) 0 KOM8HJlbi0 

n03BOnSIIOIUHe 38«lJHKCHpOB8Tb .1183B8.11He; npHCBOeHHOe nporpaMMHCTOM·TOfi 

_'18CTH H306pa*eHHSI, KOTOpaSI BbiCBe'IHBaeTCSI B .Jl8HHbifi_ MOMeHT H8 9KpaHe 

H T.n. fpa4JH'IeCK8SI HH«iJopM8UHSI Ha 9TOM ypOBHe o6paayeT CTpyKTypy, Ha-

9 
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ShiBaeMyiO JlHCnneiiHhlM 4JaiiJIOM1 ll0:3TOM~ OCTeCTBeHHO Has'aaTb :3TOT ypo-:'· 
·. ,. 

BOHb ypOBHOM JlHCllJiefiHOrO clJaiina. 
: . ~ 

· HanpoTHB, BTOpoii ypoBeHb cooTBeTcTayeT KOHKpeTHOMY JlllcnneiO, ·_c, 
• • •• • • • • ' f • ~ •• 

oTpa)KaeT ero.· peanhHhie n_o3MO)KHOCT11, oco6eHHocT11 11· Tpe6oaaH11st~_ B JlaH..;; 

HOM, cny<me 11MeeTCSI TO'Ie'IHhlii Jl11Cnnefi, B03MO)KHOCTII KOT?poro orpaH11'IIIIla-

IO'I:CSI CllOC06HOCTblO Bb!CBO'I11BaTb TOJibKO TO'IKH. npn :3TOM KOOPJl11HaTHhle '· 

nap hi TO'IOK o6pasy10T ·cnnoiiiHOii MaCCHB }laHHhiX . ( Jl11CnneiiHhiii 6y4Jep)' 1:1 ·Bhl;_ 

}laiOTCSI nocne}lOBaTeJibHO Jlpyr sa JlpyroM sa OJlHY. 6yclJepHy10 onepa.UHIO 

. BhiBOJla. 8ToT ypoaeHb yJlo6Ho HasaaTb ypoBHeM .ti11cnneiiHoro·, 6y4Jepa." 
> "'· • --- - > .. ' < .' . ' ' 

, , n OnbSOBaTenb-npOrpaMM11CT 1 pa6oTa10m11ii· Ha <l>OPTPAHe UJI11 aBTO--; 

K?ne, ocym7cTansmT ¢opMHpoBaHne 11 npeo6pasoaaHne rpa¢11'IecKoii xm¢op~~:.:. · . ,. '· 

;UHH, 'a' TaK)Ke yrrpaaneH11e pa6oToii JlHcrrnest 1:1 .caeToaoro KapaHJlaiiia, KaK·; ., :.. 

rrpaanno, Ha ypoaHe JlH.cnneiiHoro ¢aiina. ., ' · ··• 

. .Llo6aaneHne 11H¢opMaU11H B Jl11CIIneiiHhiii ¢aiin .H ee yJlaneHne nponsao-
• ' t . 

JlHTCSI nopUHSIMHI KOTOphie COCTOSIT HS OJlHOii HJIH HeCKOJibKHX JlHCnneiiHhlX. · 

KOM8HJl·lf HaSb!B810TCSI. 06'beKTaMH. 06'beKT - HaHMellbiii8SI eJlHHHUa HHclJo~-::-: ·; :· 

MaUHH, c· KOTopoii MO)KeT MaHHnynHpoaaTb rronbsoaaTenb rrpn o_6pa60T.Ke·, ·• · 

JlHCITneiiuoro clJaiina. npli Jl06aaneHIIH HOBOro o6'beKTa B JlHCIIJieliHhiii clJaiin ' 
' .·~ ., .. 

IIOJibSOBa Tenb Mo»(eT · npHCBOHTb :3T.OMY o6'heKTY . 6yKBeHHO-UHclJpOBOe . Ha313a.:: 

HHe. H HOMep; IIO KOTOpOMY B nanbHeiiiiieM K :3TOMY o6obeKTY BOSMO)KHO 

o6pameuHe KaK K eJlHHoMy uenoMy, HarrpnMep, c uenbiO yJlanHTb ero, Mo-· 

JlHci>HuHpoaaTb Him 'saMeHHT~ HOBhiM~ 

06'beKThl, B.· JlHCIIneiiHOM clJaiine_ CBSI38Hhl Me)KJlY co6oii JlHCIIJieiiHhiMH 

KOM:!!Hil8MH nepeXOJl8 1 'ITO II~SBOJISieT aclJclJeKTIIBHO pa60T8Tb C clJaiinOM 1 
• • • I . • ' 

. H36erast IIepeMemeHHSI 60JibiiiHX MaCCIIBOB HHclJOpMa.UHH. 
~~: . . ·.' 

' ' 

,\ 

Ka)KJlhlii HOBhlii 06'beKT clJopMHpyeTCSI rrporpaMMHCTOM C . IIOMOIIIblO 
. . ' ' . 

rronrrporpa~M-reHepaTOP()B B o6naCTH naMstTH, HaShiBaeMoii 6y¢epoM· JlHcn..: 

·neiiHoro clJaiina. npw Jl06aaneHHH o6'beKTa 8JlMHHHCTpaTiiBHble IIOJliiporpaMMhl . , 
\ < ' " ' ' > I 

BhiJleJISIIOT 06'beKTY MeCTO B clJaiine, ~OIIHpyiOT 06'beKT 113 6yclJepa .B clJaiin,_ .. 
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ycTaHaBJiHBaiOT COOTBeTCTBYIOIUHe CBSI3R C y}Ke RMeiOIURMRCSI ·. 06'beKTaMR R 

;_: ': .... ·', · 3~HOCSIT Ha3B~Hne Jl06annsieMoro o6'beKTa, ecnu TaKonoe RMeeTcsr, B ornan:.. 

' neaue o6'beKT~B. ' JlnSJ o6ner'Ieausr npocMoTpa, : ornanneime o6'beKTOB. RMeeT . 

. ' 

KOnbUeByiO CTpyKTypy, lloM!'iMO Ua3BaHRfi 06'beKTOB B HeM COJlep}KRTCSI HH

. ¢o}:iMaunsr o pacnono}KeHnn o6'beKTOB B ¢afine. 3Ta na¢opMaunsr nosnonSieT 

nonb30BaTeniO.o6pamaTbCSI K 06'beKTaM no HX Ua3BaHRSIM H He.sa60THTbCSI 

()6 RX. lfJH3HlJeCKOM pacnonO}KeHRH, B n,aMSITH, 

llpn · ¢opMnponaHRH nso6pa}KeHRSI Ha aKpaHe nonbsonaTenb BhmonHSieT 

cneJlyiOIURe JlefiCTBHSI: 

1, 3aKa3hi8aeT 6y¢ep JlRcnneti:Horo ¢afina n caM ¢ati:n, 

. 2. C noMOIIlbiO noJlnporpaMM-reHepaTopon ¢opMnpyeT B 6y¢epe ~afina 

HeKOTOpblfi 06'beKTo Bo3MO}KHO lf>opMRpOBaHne JlRCnnefiHl>IX KOMaHJl TO'IeK, 

BeKT~pon, CHMB<?n.on. ( Tpe'x pasMep<m), Jlyr oKpy}KHOcTeil, Mani,Ix npnpame

·Hnfi. llonO}KeHRe TOlJeK, .CRMBOnOB MO~eT 3aJlaBaTbCSI KaK B a6con.IOTH~fi 

¢opMe, TaK R · oTHOCHTenbHO TeKymero nono}KeHRSI ny'Ia H:a aKpaB:e JlRCnneSI. 

3. Llo6aanSieT ·o6'LeKT K JlHcnrieAHoMy 4>8Hn)r, yxaaviaaSI npu >KenB.auu 

HasnaHne o6'beKTa, 

llyHKTbl 2 R 3 . llOBTop'siiOTCSI JlO ~eX nop, noka He 6y)leT' 38KOHlJeHO 

lf>opMRpoBaHHe llHCnnefiHOI'o lf>ati:na. 

4. BhiJlaeT. c¢opMnponaaaoe nso6pa}KeHne aa JlRcnnefi, y:Kashlna·SI 'npn 

aToM, KaKyiO o6naCTb naMSITR ncnonbsonaTb 8 Ka'IeCTBe llRcrinefiuoro 6y¢e-. 

pa. 

Jlonyc:KaiOTCSI cneJlyiOmne MaHnnynSIU~R c o6'beKTaMif': llo6anneane, 

yllaneane, saMemeHne, H3M.eHeHlie aasnaHnSI, ncnpanneane. 

llpn ·pa6oTe co CBeTOBhiM KapaH)lalllOM ·nonb30BaTeniO JlOCTynHhi Has.:. · 

BaRRe' noMelJeHHOI'O CBeTOBbiM KapaHJlalllOM o6'beKTa ~ 'TOlJHhie KOOpllRHa Tbl 

nono}KeHRSI cneionoro KapaHilallla B. MOMeHT ero · ITOJll'OTOBKH, 3~o o6ecne-

. <uinaeT npocToe · n s¢¢eKTHBHoe nsa.iiMolle~CTBRe nonbsonaTenSI · c llRCnnefi

HhiM· ¢afinoM. B~aro)lapSI STOMY B lJaCTHocTn cymecTneHHo yripomaeTcSI' ·· 
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HAeHTHqJHKaUHSI 06'b~KTOB, 'KOT0pbl9 MOI'yT nepeMeiiiaTbCSI no 9KpaHy, a TaK-

me o6nei''!aeTCSI pa6oTa C .. TaK Ha3biBa9MbiMH CB9TOBbiMH KnaBHWaMH. ll ocnen- •. 

HH9 npeACTaBnSIIOT co6oil: HeKOTOpble CHMBOnbi, BblBOAHMbie Ha 9KpaH Ansi 

TOI'O, 'IT06bl nonb30BaTenh, yKa3~IBaSI Ha TY HnH HHYIO KnaBHWY CBeTOBbiM 

KapaHAaWOM, MOI' 6bi Bbl3BaTb ·COOTB9TCTBylOIIIYIO nonnpoi'paMMY• 11MeSI 

Ha3BaHHe "noMe'!eHHoil:" KnaBnwH, nonb30BaTenh MomeT I'opaano npome H 

6biCTpee Bbi3BaTb HymHyiO · nonnpoi'paMMY no cpaBHeHHIO co. cny'!aeM, KOI'Aa 

H3B9CTHbl TOnbKO KOOpAHHaTbl "'noMe'leHHOii"' TO'IKH H Hym~O paao6paTbCSij 

KaKoMj'06'beKTY Ha 9KpaHe OHa npHHannemHT. 

06pa60TKa CHHMKOB C HCKpOBblX H IW3biPbKOBbiX KaMep 

I13MepeHH9 CHHMKOB C 32-aaaopHOH HCKpOBOH KaMepbi, HCnOnbayeMOH 

B 9KCnepHM9HTe no p-p pacceSIHHIO, npOBOAHnOCb Ha CKaHHpyiOIU9M aBTQ-
/1 ,. . . 

MaTe 8nT-1 . • naHHbie H3MepeHHH BO BpeMSI pa60Tbl aBTOMaTa nepe-

AaBanHCb B 8BM E8CM-4 H o6pa6aTbiBanncb no cneunanbHO coanaHHbiM 
/5/ . . . . . . 

npoi'paMMaM • PeaynbTaTbi o6pa6oTKH, a TaKme HeonoaHaHHbie co6i>ITHSI 

aanHCblBanHCb Ha MaJ::HHTHyoro neHTy • 

. llpouenypa o6pa6oTKH co6biTHH c ncnonb30BaHHeM nncnneSI aaKniO'la

nacb B cnenyiOIIIeM. Ha 9KpaH H3 8BM BbiBOAHnocb nao6pameHHe HeonoaHaH-.. . ' ' 

HOI'O co6biTHSI H ycnoBHbiii ~on npH'IHHbi oT6paKoBKH co6biTHSI. Ha. puc. 2 • 

H3o6pameH 9KpaH AHCnneSI, Ha KOTOpblH BbiB91l9Hbi:co6biTH9, npH'IHHa OT6pa-. . . ; . . 

·KOBKH (BepxHee '!Hcno cnpaBa), HOMep Kanpa nneHKH .(HHmHee 'IHCno cnpa-
, . . . 

·~a), a TaKme CBel'OBbie KnaBHIIIH (BepXHHft pSIA) AnSI ynpaBneHHSI MaWHH~H 
...,-OT CB9TOBo:o KapaHAaiiia. 11cnonb30BanHCb TpH CB,eTOBbl9 IWaBHIUH: 

- npeKpameHH9 BbiCB9'IHBaHHSI, OT6paKOBKa C06biTHSI H nepeXOA K cne-
• • r R 

AYIOlll9MY Kanpy; 

- BbiXOA Ha npononmeane pa6oTbii 

\._...-.-.; 
/ 

/ 
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·' 

' ' 

.: -~ .... ~ 
'·- t·· 

;.., ... 

BoccTi:UIOBneane. ~eimoaat.Ja~i,aciii natiJopMaunn; · · 

o6pa60TKa· no nporpaMMe onoag~B-aHHSI. · .. 

! • EcnH co6hiTHe 'ae. 6paKyeTcSI,: :To caeTOBbiM ·KapaH]laiuoM no)laeTcSI ·Ko-
c: 1 

· MaHJla 8BM Ha nporion>KeHne pa6oTbi c JlaHHbiM co6biTHeM. flporpaMMa · · 

~HnbTpaUIIII o6pa6aT~IBaeT 

OniiCbiBaeTCSI. ycpe)liJeHIJOH 

JlaHHbie Kll>KJlOH IICKpbi, B. peayn~T~Te t.Je~o 
' - ·. . '.. . , ·. . ' ' ' . . . ~ .::· 

KOOpJln~aToii. KpoMe Toro, oT6pacbiBaroic.SI 

oil: a 

tPOHO~· .. 

Bble. JlaHHble if npOJICXOJliiT noBTOpHoe _BbiCBe.t.JJIBaHJie co6biTHSI• (pnc; 3),. · 

· CB~TOBbiM KapaHJlallloM yx~~abiBaeTCSr · npaBHnhHOe HaixpaBneHne pacceSIHHoro 
• ' ' • • ! ' ' ' ' I ', • ' 

TpeKa (piiC~ ;l) · nyTeM _OTMeTKH JlBY~ TO'IElK Ita 9TOM TpeKe (BXOJl.HOH TpeK, 

KaK npllaHnO~ · ono3HaeTcR nporpa.MMoH, noaToMy era He HY>Kao ·: .ti~no~iniTenb- · ~.; :. . . . . . . ' . '- . 
HO MeTIITb) • . 3aTeM BHOBb B 8BM noJlaeTCSI KOMaHJla. OT CBeTOBOrO KapaH-

, . ' . . . ·, ., 

.Jlallla Ha nepexoJl K o6pa6oTKe cKoppeKTIIPOBaHHoro co6biTHSI no ixporpaMM.~ . : 

' onoaaaBaHJISI.·. 

flpiiMeHeiJIIe JliiCnneSI itnSI o6pa60TKH TpeKOBOH IIH!lJOpMaUIIII B ·.aK'cne.:. 

pnMeHTe no p-p pacceSIHIIIO noaBonnno yBenJI'IIITb ,CTaTJI.CTHKY SKCnepnMeH,-
, . . 

:ra npnMepao Ha 10%. 

flpoBepKa pa6oTocnoco6HocTll' coa)laaaofi cncTeMbi (Jlncnneii· n nporpaM-

. :MHOe o6ec~e'I~HIIe) Ita . OJ~.; -Hl04A npoBOJlHTCSI Ha .KOHKpeTHoii·4J'~3~t.Jec-: .. 

. : .• ;_K.OH aailat.Je _: xlpOCMOTp H o6pa60TKa peaynbTaTOB H3MepeHJISI CHHMKOB C 
';.;'" .,, 
'" 

\'1 

nyablpbKOBb!X Ka~ep, (.' 

ITim cymecTBYiolllefi MeTOJliiKe o6pa6oTKH ·nocne nporpaMMbi reoMeTpn

qecKo~ 'peKOHCTpyKUIIH oKono' 40% -~cex naMepeHHbiX co6hiTIIii oT6paKOBbiBa

eTcn ~- HanpaBnSieTCSI' Ita ·.rxoBTOpliOe H3MepeHHe. TaK KaK MOMeHT_ :n~.~epeHH~ 
JlaHHOrO C06bi'):'HSI Ha ttonyaBTOMaTe. OTJleneiJ OT MOMeHTa OT6paKOBKH STOf-O 

·,. .. . -~06biTHSI Ita 8BM HeJlenSIMH~ To:noBTOpHO~ H3~epeHHe CBSI3aHO CO 3Hat.JH:-
- • • ' • ·, i 

T~nhHbiMH aaTpaTaMH apeMean aa. _ixoncK Hy>KHbiX nneHoK~. n;,c Tpancrio.pTHpoB-~ 

Ky, ycTaHOBKy Ha ·nonyaBTOMaT· II T~n., ·He rOBop'g y>Ke. 06 O'leBHJlHbiX 3aT-. 

: ;paTaX MaiiiHHHOrO BpeMeHJI,. 
:' ·: 
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~,. .. 
... .. ' . 

' .... l ' (.~~. • '. ' ( f ·, ., ~ •• 
. .. . .. ..,.... • • • ... "'; ~;: • 1~ • ;~ • t •• • 

'· CTaTHCTHKa noxaabiBaeT,· 'ITo Ha:··Bcex bT6paxoaaHHl.rx ·ca6biTHil: ·s ·30% . 
. ,· - . _: . . . ," ,._:_, :; :· ·. :.· _ ... ·._. ' ._.: .:_. ·- _.:< :• •... i' 

· '/', cny'IaeB · OT6paKOBKa HMeeT. MeCTO H3-3a HanH'IHsr.· ManoaHepi'H'IHOI'O ·: cne]la',-

: -~- ,;: TipH H3Mep~~H~ r~xoro · cne'Jla, ~o6pllHH:B:~b~: nocne;!m~ ;o~~K .:He ,..'a~cyT !_IH~·~:
Koti none3Hoi1 HH<jlopMaiiHH;, a0 , HanpoTHB, BHOCsrT cym~cTBeH.Iiyro';riorper.iu1oci6·.' 

:. . ' •.• ·· ;' ... ·. : ':; '· .. .).···. . . l • . :, ·-· . _· :. ,:.:•::~ ·! . . 
'"·,· ·': H ·npHBOJlsiT 'K .OT6paKOBKe C06biTHSI~. flpH fiOBTOpHOM H3MepeHHH cJieJla CTa-' 

• .• pa~Tcsr H3Mep·srT~ -~oqKH TO~hKO :~~· ~H~6-0nhiiiOM ;I~'Ia~h,HOM;·y~~~-TK·e;• O~·on~ : . 
. ,i·s% ~T~6paxoB~H~ir~ co6irTHil: ··co~~p)Ka; .;a~ 1Iaabrl3~eMi.~e. ~~o~~~~~e~ :r~'eiH, ,· . 

' ,· : • ·. •' ., . • ' ' ., .. .' • .. . ; '_. ,' • i I : ';\'· ;, ''.' .. · .' . ; . ' ':' l i' ·. ' • .... •.;. ' 
KOTOpbie H3-3a ManoA JlnHHbi HeBOOMmKHO npaBHnhHO annpoKCHMHpOBaTb' ;· ,. . .

1 
' :'' 1 ".::, > •• • 1 • '. '. ' • ~ • . " ~ : ' I ', \ .' • ' .·' / ' ~: t "' ; ; 

~ 'cnHpanb·IO, B -9TOM cny'Iae. npH nepeMepe H3ME:!HSIIOT HJleHTHipHuilpyromy!O 'MeT-
' :, ' • I •,'· ,\ • • • , •' 

"•, ... 
. If-Y Tpexa H · HSMepsrr6T nHIIIh JlBe' TO'IKH - Ha'Iano H KoHen .Tpexa, , 

. B itacT-~srmee: :BpeMsr npoBOilHTcsr onbiTHasr . np·o~epxa Boa~~~-~OCTH·· ~c~ · ·' 
it .,nonh30BaHHSI Jl~Cnn~sr. CO CBeT~BbiM. KapaHJlaiiiOM ·Jlnsr H6~paB~eHHSI ~~:06bi~Hd\ · .. 

,'.. . .· . '• ,. ·. . . . ,. . ... ·. . . ' . . : .. -.:~ .:· ';·.' '·,' ·.; ' 

i 6e3 DOBTOpHOI'O :IIHKna H3MepeHHii. l13 ·BCeX OT6paKOB8HHbiX·'.C06biTHi1. npOH3':" 

,;.·BoitHTCSI ~biflO~~a 'i-ra OTJlenbHyro ne~Ty' (~eHTy~ "nnOXHX" c~6b~THil:.).:;:~~~ ~~ 
y''6biTHH: KOTOpbie ~~I~~ o~6paK~B8~bj. D? Bhi~e;~aa~_~HbiM ~PH~~~a~~ O~ep~ii

·;. Hoe·~~o6brTHe 'IHTae~csr c. neHTbr :~~n~x~x"- co6~ITHfi; 1 !f!op.M~·pye;csr ::~~6-~~e:;~· 
' .. ~ • ' 'r '' } <' , • < , ' ' '' , • : ' ' ' • • • ' ~ < ~ '• " 

CTByrom~it ~uciut~AHbiil: <jlaAri, H H~ aK:paH BbiJlaiOTc~ 'IeTbrp~; npoexrrHH c:ci6br> 
" . ' . : . : . . ' ' ' '". ' . ' ' ' :_ :~ ,• · ... i ~ . < • 

. :'THSI1 HoMep axcn~pHMeHTa, HOMep co6biTHsr ,H c6BoKynHOCTb~CBeTcn3biX, in~- ;.,' ·,, 
'. . •, ' . ' ·.,(.;':··, ' .. ·. . . _·_. ;:/' .>:: ·-' : ,' .. :·' 

~Hill. (pH c. 5). Oi:repaTop a a JlHcnneeM, HMesr npoToxon pa6pTbi; nporpaMMbi 

reoMeTpHqecxoti: peKOHCTPYKII~H,' KOT~pbi'n coi:lep)KJIT nepeqe~~·C06biTHH H. TH-
~ / •.. • ' : '. • ' •• . • ' ' '" .. : ' ·,,. • ' .• '< ' •I; •• ' ~-

fib! OIIIH60K 1 • BbinOn-!HieT KOppeKIIHIO TpeKOB ( Yll8ltSieT nHIIIHHe ·, TO'IKH, H3Me~ 

· )nsreT MeTKH H T •. ~.) H npoH3BOilH~ aanHcb 'cxopp~KTHpo~air~b~X. ~6-~~jTHil: · H:~ 
'~ ' ' ' ' . . . ; . ' ';' ' 

·. neHTy HCnpaBneHHbiX ,C06biTHHo flpH -He06XOJlHMOCTII ·onepaTop :MO)KeT Bbi3-~~.. . : . . ' ~ ,· . '- . ' ' ' . 
, B~Th TOnhKO OJlHy npoeKUHIO c~6biTHSII ~bi6paT6 'napy IrpOeKUHti HiiH BE!!PHYTh-

Mbi reo:MeTpH'IeCKO:ll 'peKOHCTPYKIIHH, Ee <jlopMaT n~nHOCTblo COBfi8JlaeT c 
. ' ' ' ' ,•' ,' . ' ' 

; . TeM, KOTOpbiti: npHHSIT Jlnsr o6bi'IHO:i1. BXOJlHOH neHTbii H .noaToMy. HHK8KHX 
' . ·. ' ' ' . 

HSMeHeHHA B reoMeTpH'Ie~xoA nporpaMMe He TJle,6yel-c.s< 
'! 
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·'!.·.-.·. . .,. ~ 
:).""·ct .... • 

Ilpeiliiar;aeMaSI·, .o~~:crznefiHaSI Mero.om{a .. rzoMHr...w coKpameimsi apeMeHH, 
• ' • ~ • • • .ol , • ~ • ... -~ • ~ • •• t •· •• ' 

. sarpa"lHB~eMoro Ha o5pa5oTKY co5biTHfi, o5na.oaeT H 'TeM 3Ha"!HTEmbHbiM' '.: . 

. Ilp9HM;;~~C~~OM 1 :~;~ II03~c;l~Sie;: ~H3HKy1 • IIporpa~M~C·Ty. ~ ieM
1 
·KT~· :saHSIT 

. ~;Mepe~ii·~·M co5~IT~fi aa .. rz.ony~aro~:~ax, nyqme rzoHSIT~ rzpilp'o.ciy ·~:·xa~aK..:. . . - . . .... ' . 
· Tep .o5pa5aTbiBa9MbiX C05biTHfi1 IIpHtiHHJ'>I IIOSI·B~·eH~SI. "II.IIOXHX" C'o5biTHfi H B . 

KOHe~IHOM cti:ere;.rioB~~CHTb slf>~eKTHBHOC;b,.H3MepeHHSI c~5biTHfi H ·Y.IIY'!IIlHTb. 
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