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"LIGHT-SIGNAL" CHANNELS

(57) Abstract:

FIELD: television technology.

SUBSTANCE: invention relates to television
engineering and is intended for use in systems for
searching, detecting and tracking remote objects. Result
is achieved due to that compensation of optical losses
of cameras with lenses having different optical
characteristics is carried out by using matrix
photodetectors as sensors of television cameras, made
on the technology of complementary "metal-oxide-
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semiconductor" (CMOS) structures, which form output
video signal voltage at analog outputs of photodetectors.
At the same time for their targets necessary ratio of
amplification coefficients of light-sensitive elements is
established.

EFFECT: technical result is providing the same
sensitivity of television cameras in the television camera
system.
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[Tpensiaraemoe n300peTeHre OTHOCUTCS K TEJIEBU3MOHHOM TEXHUKE, a B HEll - K anmnapaTtype
IIPUKJIAJTHOTO TENEBUAEHUS, KOTOPAs BBIIIOJIHEHA C UCIIOJIb30BAHUEM MATPUYHBIX
(OTONPUEMHUKOB, U3rOTOBJIEHHBIX 10 TEXHOJIOTMU KOMITJIEMEHTAPHBIX CTPYKTYP «MeTaJlI-
oxkucen-noynpoBoaauk» (KMOII), u kommnpoTepoB. Anmapartypa npeaHasHaueHa s
MIPUMEHEHUS B COCTABE CUCTEM IMOUCKA, OOHAPYKEHUSI U COITPOBOK/IEHUS YIAIEHHBIX
0OBEKTOB.

HaunbGonee 01M3KuM 110 TEXHUYECKOH CYIITHOCTH K 3a5IBJIIEMOMY M300PETEHHUIO CIIEAYET
CUMTATD YCTPOMCTBO ABYXKAMEPHOM TEJIEBU3MOHHOM CUCTEMBI [ 1], copeprkaliee pa3MelleHHbIE
HA €€ OCHOBAHMH MIEPBYIO («IIMPOKOYTOJIbHYIO») U BTOPYIO («Y3KOYI'OJIBHYIO» ) TEJIIEKAMEDHI,
Ka)x[1ast U3 KOTOPBIX COCTOUT U3 ITOCIIEN0BATEIILHO PACIIOI0KEHHBIX U ONITUYECKU CBSI3aAHHBIX
BXOJHOT'O0 OOBEKTHBA («IIMPOKOYTOJIBHOI'O» WIIA «y3KOYTOJIBHOTO») U AaTUMKA
teneBu3noHHoro curnaia (I TC), BeinmosHeHHOTro Ha 0a3e (OTONPUEMHUKA, U3TOTOBIIEHHOTO
10 TEXHOJIOTUU MAaTPUUYHBIX TPUOOPOB ¢ 3apsioBoii cBs3bio (MaTpul [13C), mpuuem
reOMEeTPUYECKHE EHTPHI (DOTONIPUEMHHUKOB 00EUX TeIeKaMep COBNAAAIOT IO BEPTUKAIIU U
Pa3HECEHBI 110 TOPU30OHTAIM HA BEJIMUMHY 0OA30BOT0 PACCTOSIHUS, a KaXKAas U3 TelleKaMep
KMHEMATUYECKU CBSI3aHA C MEXaHU3MOM YIJIOBOTO IEPEMEILICHUS HAIIPABIIEHUS ONITUYECKOMN
OCHM COOTBETCTBEHHO 10 TOPU30HTAJIM U BEPTUKAIIH, & TAKXKE MTOCIIEI0BATEIIBHO COEIUHEHHBIE
I10 CUTHAILY «BUIE0» KOMMYTATOP-CMECUTEIIb U IIEPCOHAIBHBIN KOMIIBIOTED, IIPH 3TOM BBIXO/IbI
IIEPBOM U BTOPOW TeJIEKaMEP NMOAKIIOUEHbI COOTBETCTBEHHO K IIEPBOMY U BTOPOMY BXOJ1aM
KOMMYTATOPa-CMECUTENS; B COCTAB TEJIEBUSUOHHOW CUCTEMBI TAK)KE BXOIAT T'€HEPATOP
3JIEKTPOHHOM TAOJIUIBI «CETYATOE MOJIE» U CUTHAJIA «OKOIIKO», MMOCIIEI0BATEILHO
PACIIOIOKEHHBIE U ONITUYECKU CBSA3aHHBIE IIEPBBIH JIA3€PHBIH LiEJIeyKa3aTellb U OTpakaTeIbHast
TabJIMLA «CEeTYATOE M0JIE», KOTOPAs PACIOJIOKEHA B ITIOCKOCTH M300pAKEHMSI TEJIEBU3MOHHOM
CUCTEMBI, IIPY 3TOM JIA3E€PHBIN 30H]I OT IIEPBOTO JA3€PHOTO LENEYKA3aTENS U3IIy4aeTCs B
KaHaJle, BBIIIOJIHEHHOM B OCHOBAHMY TEJIEBU3MOHHOW CUCTEMBI, B HAIIPABJICHUH, [IaPAJLIETIBHOM
€€ MOCaI0YHOM INIOCKOCTH; B COCTAB TEIEBU3MOHHON CUCTEMBI TAKKE BXOJST CEIEKTOP
CUHXPOMMITYJICOB, OJIOK 3a/I€PKKH MO KaJapy, POPMHUPOBATENb CUTHAJIA CHHXPOHU3ALMU U
BTOPOM JIA3€PHBIN LiEI€yKa3aTellb, U3y YaIOIUi TAa3€PHBIN 30H/] B JOIIOJIHUTEIbHOM KaHAJIE,
BBIIIOJIHEHHOM B OCHOBAHUWM TEJIEBUBMOHHOW CUCTEMBI, B HAIIPABJIEHUU OTPAXKATEIbHON
TA0JIULIBI TAPATUIETBHO U3IIYYEHHUIO OT IIEPBOTO JIA3EPHOTO LeJIeyKa3aTesl, IPUIeM PacCTOsIHUE
MEKy JIA3€pPHBIMU 30HAAMU 10 TOPU30HTAIIA COCTABIISIET IBOMHYIO BEIIMUUHY
TOPU3OHTAIIBHOI'O PA3HECEHUSI TEOMETPUUECKUX LIEHTPOB (POTONPUEMHHKOB IIEPBOI U BTOPOI
TeJIEKaMeDP, IIPU 3TOM BXOJ[ CEJIEKTOPA CUHXPOUMITYJIbCOB ITOJAKIIIOUEH K BBIXOY «BUIEO»
BTOPOM TeJIE€KaMePBbl, BbIXO KaJAPOBBIX CHHXPOUMIIYJIbCOB CEIIEKTOPA ITOJKIIIOYEH Yepe3
0JIOK 3aJIEPXKKH 110 KaApy K BXOJ1y KaJpOBOM CUHXPOHU3ALMY T€HEPATOPA IIEKTPOHHOIA
Ta0JIMIBL, & BBIXOJ CTPOUHBIX CHHXPOUMITYJIBCOB CEIEKTOPA COOTBETCTBEHHO - K BXOY
CTPOYHOM CHHXPOHHU3ALMU FeHepaTOpa 3JEKTPOHHON TaOIMIBI U K IEPBOMY BXOJLY
dbopmMupoBaTENs CUTHAIA CHHXPOHU3AIUH, BTOPOM BXO KOTOPOTO MOAKIIOUEH K BBIXOIY
0JI0Ka 3aJIEPIKKH IO KaJIPY, & BBIXOJ - K BXOJ1y «CUHXPO» MEPBOH TeJIeKaMePhl, BBIXO]I CUTHAJIA
«CETYATOE M0JIE» FEHEPATOPA AEKTPOHHOMN TaOIMLBI IOIKIIFOUYEH K IEPBOMY YIIPABIISIOLIEMY
BXOJly KOMMYTAaTOPa-CMECHUTEIIS], 4 BBIXOJ CUTHAJIA «OKOLIKO» I'€HEpATOpa ANEKTPOHHOM
TaOJULBI - KO BTOPOMY YIIPaBJISIONIEMY BXO1Y KOMMYTaTOPA-CMECUTEIISI, TPH 3TOM BBIOOD
pexurMa padboThl KOMMYTATOPA-CMECUTENISI OCYLLECTBIIAETCS 10 KOMaH/Ie, T0AaBaeMOoH C
KOMIIBIOTEPA HA €r0 YIPaBIISIOLIUI BXO.

B mporotune [1] B mpouecce npoBeeHUs 3aBOACKUX PETYIIMPOBOYHBIX pabOT (FOCTUPOBKH)
obecreurBaeTcs MOBBIILIEHHAS! TOUHOCTD HAIIPaBJIEHUsI BUSUPHOMN OCH TEJIEBU3MOHHOM CHCTEMBI
MyTeM OpraHu3aly 30HIMPOBAHUS OTPaKATEIBHOM TaOIULBI OT ABYX JIA3E€PHBIX
neneykaszarenei U GOpMUPOBAHUS COBMEILIEHHOTO U300PAXKEHHUSI, & TAKIKE 34 CUET
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UCIIOJIb30BAHHUS B TEXHOJIOTMUECKOM MPOLecce YHU(PUIMPOBAHHBIX OTpaXKaTeIbHbIX TAOJIMLI.

OpnHako cienyeT MpU3HaTh U HAJIMUKE CYIIECTBEHHOTO HEJIOCTaTKa Y MpoToTuIa [1] B
Ipouecce 3KCIUTyaTaluy TeIIEBU3MOHHON CUCTEMBI. MIMeeT MecTo OrpaHMYeHHas U
HEOJAMHAKOBASl YYBCTBUTEIILHOCTD TEJIEKAMED, BBIIIOJIHEHHBIX HA 0a3€ OTHOTO U TOTO K€
dboronpueMuuka Ha [13C, U3-3a OTIMYAIOIIMUXCS MEXY COOON ONTUYECKUX TOTEPh UX
0OBEKTUBOB.

O003HauMM OCHOBHBIE ITapaMeTpbl OOBEKTUBOB ISl IEPBON U BTOPOH TelekaMep
nporotuna [1] v mpou3BeieM OLIEHKY BO3ZHUKAIOIIUX ONTUYECKUX ITOTEPb.

UTtak, umeeM cienyrommye noka3aTenu:

D,/f| - OTHOCUTENbHOE OTBEPCTHUE OOBEKTHBA NIEPBOI TEIIEKAMEPBHI;

Ty - KO3 PUUMEHT MponycKaHus 00bEKTUBA MEPBOI TeJIEKAMEPHI;

D,/f 5 - OTHOCUTEIBHOE OTBEPCTUE OOBEKTUBA BTOPOM TelIEKAMEPBhI;

Ty - KO3 PUIMEHT MponycKaHus 00bEKTUBA BTOPOH TelleKaMephl,

rae Dy u D, - apdexTuBHBIN 1UaMeTp BXOJHOTO 3pauka 0OBEKTUBA J1JIsI IEPBOI U BTOPOU

TeJeKaMep COOTBETCTBEHHO;
f14f,- poxycHOe paccTossHUE OOBEKTHUBA JIs ITUX TEJIEKaMep COOTBETCTBEHHO.
Torma BenuunHa ko3¢ duipeHTa 3, onmpeaenseMoro Kak OTHOIIIEHUE TOKA3aTe sl CBETOCUITBI
00BEKTHBA TIEPBOM TeJIEKaMEPHI K ITOKA3aTEITF0 CBETOCUIIBI 00BEKTHUBA BTOPOM TelIeKaMepHl,
MOKET OBITh OIpeesieHa M0 COOTHOIICHUIO:

_ D/ ),
h= (D,/ £y,

Ecnu, kak ymoMHHaI0OCh B OITMCAHUM NTPOTOTHNA [1], U1 peanu3anuu NpakTUIeCKOM
3a/1a4M IO TIOUCKY, OOHAPYKEHHUIO U COITPOBOXKICHUIO YAAJICHHBIX OOBEKTOB MIPUHATbH, YTO
f1=30 MM, a f,=120 MM, TO BermmurHa KO3 GHUIMEHTA [3, UMes B BUTY JTyUIIIMe Ha CETOTHSIITHUIMA

M

JIEHb 10 CBETOCUIJIE OOBEKTUBBI, MOKET JJOCTUTHYTh 3HAUYEHUS OKOJIO OJTHOTO MOpsiKa (T.e.
B nipeaenax 10 pas).

ITocMmoTpuM Ha NpoOJIEMy UyBCTBUTEIBHOCTH TEIEKAMEDP CUCTEMBI CO CTOPOHBI
dhoTonprUeMHHKA.

N3BectHO, [cM. 2, ¢. 65], 4TO eMKOCTH T1aBaroriei 1udPpy3noHHOM 001aCTH - BBIXOTHOTO
6110Ka coBpeMeHHbIX MaTpUuHbIX [13C, B KOTOPOM OCYILIECTBIISAETCA CUMThIBAHUE 3aPSAa,
cocrapiseT BeruuHy nopsaaka 0,01 nd.

DTO COOTBETCTBYET KO3(ppuuueHTy nmpeodpa3oBanus B 15...25 MxB HampsokeHUs
BUJIEOCHUTHAJIA HA OJUWH 3JIEKTPOH 3aPsI0BOrO CUTHAJIA.

B KMOII ¢oTtonpuemHnke [cM. TaM ke 2, €. 65] eMKOCTb CUMTHIBAHHSI OOBIYHO TOTO K€
MOPSAAKA, OAHAKO MPUMEHEHUE AKTUBHOT'O YCUIIUTENS (IOKOMMYTAMOHHOTO YCUIIEHUS])
MO3BOJISIET TOOUTHCS IKBUBAJICHTHOT'O KO3 PUIMEHTA TPeoOpa3oBaHusl HA OPSIIOK OOJIbIIIE,
yem y I13C- no 250 mxB/e.

3aayeli 300pETEHUS SIBJISIETCS TTOBBIIIIEHHAS O OJIMHAKOBOT'O YPOBHS YYBCTBUTEIIbHOCTh
TerneKkamep (KaKa0ro U3 KaHaJIOB «CBET - CUTHAJI») IIyTEM MCIOJIb30BAHUS B KAUECTBE UX
ceHcopoB GoTonpueMHbIx MaTpul KMOII, ycranaBiauBas 11 UX MUIIIEHEH HEO0X01UMOe
COOTHOIIIEHUE KOI(PPHUIMEHTOB YCUIICHHUSI CBETOUYBCTBUTEIIBHBIX 3JIEMEHTOB.

[TocraBneHHas 3aaya pemIaeTcss TEM, YTO B 3aSIBIISIEMOE YCTPONCTBO IByXKAMEPHOM
TEJIEBU3MOHHON CUCTEMBI, COJIEpIKAIllee Pa3MEILICHHbIE HA €€ OCHOBAHHUHU IIEPBYIO
(«IIMPOKOYTOJIbHYIO») U BTOPYIO («Y3KOYTOJIbHYIO») TEIeKaMephbl, Kaxaas U3 KOTOPbIX
COCTOUT U3 MOCIIE0BATEILHO PACIIOIOKEHHBIX U ONITUYECKU CBS3aHHBIX BXOJIHOTO 0OBEKTUBA
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(«ITMPOKOYTOILHOTO» MM «y3KOYTOJILHOT0») U MATPUUHOTO (POTOMPUEMHHUKA, TPUUEM
reOMEeTPUIECKHE EHTPHI (DOTOIPUEMHUKOB 00EUX TeIeKaMep COBNAAAIOT IO BEPTUKAIIU U
pa3HeceHbl M0 TOPU3OHTAJIM Ha BEJIMUMHY 0A30BOT0 PACCTOSIHUSA, a KaXAas U3 TeJeKamep
KMHEMATUYECKU CBSI3aHA C MEXaHU3MOM YIJIOBOTO IEPEMEILICHUS HAIIPABIIEHUS ONITUYECKOMN
OCHM COOTBETCTBEHHO 10 TOPU30HTAJIM U BEPTUKAIIH, & TAKXKE MTOCIIEI0BATEIIBHO COEUHEHHBIE
I10 CUTHAILY «BUIE0» KOMMYTATOP-CMECUTEIIb U IIEPCOHAIBHBIN KOMIIBIOTED, IIPH 3TOM BBIXO/IbI
IIEPBOM U BTOPOW TeJIEKaMEP NMOAKIIOUEHbI COOTBETCTBEHHO K IIEPBOMY U BTOPOMY BXOJ1aM
KOMMYTAaTOPa-CMECUTENS; B COCTAB TEIEBU3MOHHOW CUCTEMBI TAK)KE BXOJISIT TEHEPATOP
3JIEKTPOHHOM TAOJIUIBI «CETYATOE MOJIE» U CUTHAJIA «OKOIIKO», MMOCIIEI0BATEILHO
PACIIONIOKEHHBIE U ONITUYECKU CBSI3aHHBIE IIEPBBIH JIA3€PHBIH LEIEYKA3ATENb U OTPAXKATEIbHAS
TabJIMLA «CEeTYATOE M0JIE», KOTOPAs PACIOJIOKEHA B ITIOCKOCTH M300PAKEHUSI TEJIEBU3MOHHOM
CUCTEMBI, IIPY 3TOM JIA3E€PHBIN 30H]I OT IIEPBOTO JA3€PHOTO LENEYKA3aTENS U3ITy4aeTCs B
KaHaJle, BBIIIOJIHEHHOM B OCHOBAHMH TEJIEBU3MOHHOW CUCTEMBI, B HAITPABJIEHUH, IaPAJIJIETIbBHOM
€€ MOCaI0YHOM INIOCKOCTH; B COCTAB TEIEBU3MOHHON CUCTEMBI TAKKE BXOJST CEIEKTOP
CUHXPOUMITYJILCOB, OJIOK 3aJEPKKHU MO KaAPY, POPMUPOBATEIIH CUTHAJIA CHHXPOHU3ALUU U
BTOPOW JIA3€PHBIN LiEI€yKa3aTellb, U3y YaIOIUi TA3€PHBIN 30H/ B JOIIOJIHUTEIbHOM KaHAJIE,
BBIIIOJIHEHHOM B OCHOBAHUWM TEJIEBUBMOHHOW CUCTEMBI, B HAIIPABJIEHUU OTPAXKATEIbHON
TA0JIMLIBI TAPATUIETHHO U3IIYYEHHUIO OT IIEPBOTO JIA3EPHOTO LeJIeyKa3aTesl, IPUIeM PacCTOsIHUE
MEKy JIA3€pHBIMU 30HAAMU 10 TOPU30HTAIIA COCTABIISIET IBOMHYIO BEIIMUUHY
TOPU30HTAIIBHOTO PA3HECEHUSI TEOMETPUUYECKUX IIEHTPOB (POTOMPUEMHUKOB NIEPBOI1 U BTOPOIA
TeJIEKaMeDP, IIPU 3TOM BXOJ[ CEJIEKTOPA CUHXPOUMITYJIbCOB ITOJAKIIIOUEH K BBIXOY «BUIEO»
BTOPOM TEJIEKAMEPBI, BBIXO/ KaIPOBBIX CHHXPOUMITYJIBCOB CEJIEKTOPA MOAKIIFOYEH YEPE3
0JIOK 3aJIEPXKKH 110 KaApy K BXOJ1y KaJpOBOM CUHXPOHU3ALMY T€HEPATOPA IIEKTPOHHOI
Ta0JIMIBL, & BBIXOJ CTPOUHBIX CHHXPOUMITYJIBCOB CEIEKTOPA COOTBETCTBEHHO - K BXOY
CTPOYHOU CHHXPOHU3ALMHU I'eHEPATOPA IJIEKTPOHHOM TaOJIUIBI U K TIEPBOMY BXOIY
dbopmMupoBaTENs CUTHAIA CHHXPOHU3AIUH, BTOPOM BXO KOTOPOTO MOAKIIOUEH K BBIXOIY
OJ10Ka 33 PXKKH T10 KaJIPY, a4 BBIXOJ - K BXOJIy «CUHXPO» TIEPBOM TeJIeKaMephl, BBIXO]I CUTHAJIA
«CETYATOE M0JIe» TeHEPATOPA JIEKTPOHHOMN TAOIMIBI TOAKIIIOYEH K IEPBOMY YIIPABIISIOLIEMY
BXOJly KOMMYTATOPA-CMECUTEIS, 4 BBIXO/] CUTHAJIAa «OKOIIKO» F€HepaTOpa 3JIEKTPOHHOM
TaOJULBI - KO BTOPOMY YIIPABIISIONIEMY BXO1Y KOMMYTaTOPA-CMECUTEISI, TPU 3TOM BBIOOD
pexurMa padboThl KOMMYTATOPA-CMECUTENISI OCYLLECTBIIAETCA 10 KOMaH e, T0AaBaeMoH C
KOMIIbIOTEpA Ha €r0 yIPaBIISIIOUIUI BXO, 4 B OTJIMUKE OT mpoToTuna [1] ¢poTonprueMHUK
MepBoY ¥ (HOTONTPUEMHUK BTOPOH TeIeKaMepbl COOTBETCTBEHHO BBITTOJIHEHBI COTTIACHO padoTe
[eMm. 2, c. 64, puc 1.18] Ha KpUCTaILIe CEHCOPA, U3TOTOBJIEHHOM IO TEXHOJOTUU MaTPHI]
KMOII, nyteM peanuzanum METOAA «KOOPAUHATHAS apecalysi», IPUYEM MUIIEHb CEHCOPA
COCTOMT U3 (POTOAUOTHBIX AKTUBHBIX IMUKCEIIOB, KAXKIbIM U3 KOTOPBIX UMeeT KOI(PPUIUCHT
yeunenus K, a taxke Tpansuctopubsii MOIT-kitou, obecrieunBaroiuii nepegauy

BUJICOCUTHAJIA AKTUBHOTO TMUKCeJa Ha IIIMHY BUAEO, KOTOpasi 0ObeIMHSET BCe aKTUBHbBIE
MTUKCEJTB MUIIICHU B aKTUBHBIEC CTOJIONBI, KA/l U3 KOTOPBIX UMEET JTOTTOJTHUTEITLHO
YCUJIUTEIbh BUIEOCUTHAJIA ¢ KoapduuuenToM ycunenus K,, npuyem ynpasiaenue MOTT-

KJIIOUaMH aKTUBHBIX ITMKCEIIOB, PACIIOJIOKEHHBIX 110 TOPU30HTAIIM, OCYLIECTBIISIETCS MIPH
MTOMOIIIY OT/AETBHO B3SITOM TOPU3OHTAIIBHOM (CTPOUYHOM) IIIMHBI, 00I1Iee KOJIMUECTBO KOTOPBIX
OITPEAEIISET YUCIIO CTPOK B CEHCOPE, @ KOJIMYECTBO LIMH BUJIEO - YUCIIO JIEMEHTOB (ITUKCEIIOB)
B KaXJIOM CTPOKE CEHCOPa; IIPY 3TOM Ha O0IIeM KpHUcTalIe (POTONMpPUEMHUKA pa3MeIIaeTcs
€T0 IEKTPOHHOE «00pamiieHue - OJTOKU, BBITIOTHSIONINE Pa3BEPTKy U popMUpOBaHHE
BBIXOJHOTO HAIPSIKEHUSI BUJIEOCUTHAJIA, & UMEHHO: PETUCTP BEPTUKAIBHOU (KaIpOBOM)
Pa3BEPTKH, OCYLIECTBIISIOLINI BBIOOP CTPOKH; KtoueBble MOII-TpaH3uCTOPBI 114 Ka)K10T0
AKTUBHOTO CTOJIONA, 0OecneunBaloIIye epenady BUAeOCUrHala Ha BbIXO/IE €r0 YCUITUTEINS
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Ha COOTBETCTBYIOIINIA BXO/I MYJIbTUILUIEKCOPA TOPU30HTAJIBHON (CTPOYHOM) PA3BEPTKH,
KOTOPBIM BBITIOJIHAET NOJKIIOYEHUE BUIEOCUTHAJIA C KAXKAOT0 AKTUBHOTO ITUKCEJIA HA BXO/I
BBIXOJIHOTO YCUJIUTEIS ¢ KO3 GUIMEHTOM ycusieHus1 K3, mpu 3TOM B aKTUBHBIX MTUKCEIAX

MUILIEHU CEHCOPA C IMEPUOIOM KaJIPOB OCYIIECTBISIOT HAKOTIJICHUE 3aPSIOBBIX ITAKETOB
TEKYIIEro KaJapa U OJHOBPEMEHHO CUMTHIBAHUE BUICOMH(GOPMAIIMH TTPEIBIIYIIEro Kaapa
MTOCJICIOBATEIBHO OJIMH 3a IPYTUM JUTS KaXKI0TO ITMKCeIa OT/ICIbHO B3I TOM CTPOKH MUIIICHU
Y TIOCJICIOBATEILHOTO CTPOKA 3a CTPOKOM IS MUILICHH B LIEJIOM, (DOPMHUPYS Ha BBIXOJIC
(dboToNmpreMHNKA B aHAJIOTOBOM BHJI€ HAIPSDKEHUE BBIXOAHOT'O BUICOCUTHAJIA CEHCOPa,
MpUYeM 111 KOMIIEHCALMM ONITUYECKUX MMOTEePh BeIMUMHA KoddduimenTa ycunenus Ky

dboTonprUeMHUKA BTOPOH TeJIEKaMePhI B 3 pa3 MPEBBIIIACT BEIMUUHY KOID(DUIMEHTA YCUITEHUS
K; ¢poTonmpuemHuka mnepBo TeIeKaMepsl, I1e BeIMIrHA KOIPPHUIHMEHTA 3 BBIYUCIISIETCS 110

COOTHOIIEHUIO (1).

ConocTaBUTENbHBIN aHATIU3 C TPOTOTUIIOM MOKA3bIBAET, YTO 3asBIISIEMOE YCTPONUCTBO
JIByXKAMEPHOW TEJIEBUBMOHHOM CUCTEMBI OTJIMYAETC OT IMpOTOTHUIIA [ 1] peanuzanueii B
KauyecTBe (hOTOIMPUEMHUKOB TIEPBOM U BTOPOM TEIEKaMep MaTPUUIHBIX TPUOOPOB,
M3TOTOBIIEHHBIX 110 TEXHOJIOTUM ogHOKpuUcTanbHo KMOIL.

COBOKYIMHOCTb U3BECTHBIX U HOBBIX ITPU3HAKOB 3a5IBJIIEMOTO YCTPOMCTBA HE U3BECTHA U3
YPOBHS TEXHUKH, ITO3TOMY MPEAIArAEMOE TEXHUUECKOE PEILIEHUE COOTBETCTBYET KPUTEPUIO
HOBU3HBI.

Ha ¢ur. 1 uzobpaxeHa CTpyKTypHas cxema 3asiBJIIeMOro YCTpoucTBa; Ha ¢ur. 2 -
cxeMoTexHuueckas opranuzanus poronpuemurka KMOII B cocTaBe nepBoit 1 BTOpoii
TejeKkamep; Ha (ur. 3 mpeacTaBieHa OTpakaTelbHas TabJnIa, COOTBETCTBYOIIAS
YHUBEPCATBHOM 3JIEKTPOHHOM ucnbiTaTeabHoM Tabmune (YOUT); na dur. 4 nokazaHo
OTHOCHUTEITFHOE TTOJIOKEHHUE PACTPOB MIEPBOM U BTOPOI TellekaMep; Ha (ur. 5...6 IpuBeIeHbI
n300pakeHMsI ¢ IKpaHa MOHUTOPA KOMITbIOTEpa, HabII0aeMble B ITPOLECCE FOCTUPOBKU
TEJIEBU3UOHHOMN CUCTEMBL.

3asBisieMoe YCTPOMCTBO JBYXKAMEPHOM TEIIEBUZMOHHOM CUCTEMBI C FOCTUPOBKOM
HAIPABJICHUS] BU3UPHOMN OCH U C IOBBIIIEHHON YYBCTBUTEIIBHOCTHIO 10 OJIMHAKOBOTO YPOBHS
KaXXJ0T0 U3 KAHAJIOB «CBET - CUTHAJI», CM. (QUT. 1, COAEPIKUT TIEPBYIO («IITUPOKOYTOIHHYIO»)
TenekaMmepy 1 ¢ MexaHu3MoM -1 yriioBoro nepemMenieHus: ONTUYECKON OCH U BTOPYIO
(«y3KOYTOJIBHYIO») TEJIEKAMEPY 2 C MEXAHMU3MOM 2-1 yIIIOBOTO MEPEMELIEHUS] OITTUUECKOMN
OCH, KOTOPBIE pPa3MEIeHbl HA OCHOBAHUM 3 TEJIEBU3MOHHOM CUCTEMbI; KOMMYTAaTOP-CMECUTETh
4; CeIIeKTOP 5 CHHXPOMMITYJILCOB; TeHepaTop 6 TaOJIMIBI «CeTUaTOe MOJIe» U CUTHAJIA
«OKOUIKO»; TIEPBbIN JIA3EPHBIN LEJICYKA3aTeNb 7; BTOPOU JIA3€PHBIN LEIEyKa3aTeNlb §;
KOMIIbIOTEP 9 M OoTpaXkaTelbHyto Tadauiy 10, mpu 3TOM Jla3epHBIH LelleyKa3aTellb 7 yepes
KkaHau 11, BEITTOJTHEHHBIA B OCHOBAHUH 3 TEJIEBUSMOHHOM CUCTEMBI, (DOPMHUPYET B TIIOCKOCTU
oTpaxaTtenbHOM Tabumupl 10 mepBoe NITHO 12 BUAMMOTO CHEKTPA, a JIa3epHbIH LielieyKa3aTelb
8 uepe3 kaHall 13 - BTopoe nATHO 14, mpy 3TOM BBIXOBI TeNEKamep 1 U 2 MOAKITIOUECHBI
COOTBETCTBEHHO K IIEPBOMY M BTOPOMY BXOJIaM KOMMYTaTOPa-CMECUTEIS 4, 4 BBIXO] «BUICO»
TeJIeKaMephbl 2 TOTIOJHUTEIIBHO - U K BXOJ1y CEJIEKTOPA 5 CHHXPOUMITYJIbCOB; BBIXO KAAPOBBIX
cunxpoumityibcoB (KCH) cenexkTopa 5 moakiatoueH uepe3 010k 15 3a/1epKKu 1O KaJpy K
BXOJy KaJIpOBOW CUHXPOHHU3ALUUU r'eHepaTopa 6, a BBIXOl CTPOYHBIX CUHXPOUMITYJIbCOB
(CCH) cenextopa 5 COOTBETCTBEHHO - K BXOAY CTPOYHOM CUHXPOHU3ALMU TeHepaTopa 6 U K
nepBoMy Bxoay (popmMupoBatens 16 curHajga CMHXpOHMU3ALUU TPUEMHUKA, BTOPOM BXO/T
KOTOPOTO MOJKIIIOYEH K BBIXO1y OJ10Ka 15 326 p)KKH 110 KaJIPy, @ BBIXOJ - K BXOJIy «CHHXPO»
TeJIEKaMepPHI 1; BBIXOJ CUTHAJIA «CETYATOE MOJIE» FeHepaTopa 6 IMMOIKIIOYEH K IIEPBOMY
YIPaBJIAIOLIEMY BXOJY KOMMYTATOPA-CMECUTEIS 4, BBIXO/I CUTHAJIA «OKOIIIKO» - KO BTOPOMY
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VIIPABJISIIOLIEMY BXOAY KOMMYTATOPA-CMECUTENS 4, BBIXOJ KOTOPOT'O IMOJKIIIOUEH K BXOAY
«BUAECO» KOMITBIOTEPA 9, IO KOMAHAE C KOTOPOTO Ha YIIPABIISIOUINANA BXOJ KOMMYTATOpa-
CMecHTeNs 4 OCYIIECTBIISIETCS] BBIOODP €ro pexkruMa padoThl U TEIEBU3MOHHON CUCTEMBI.

®doronpuemank Ha KMOIT kaxmoi u3 Tenekamep (cM. pur. 2) coaep kUt Ha 001IIeM
KpucTasuie GOTONPUEMHYIO 00JIACTh (MUILIEHB) B MO3ULUU 17, pErUCTp KaAPOBOM pa3BepTKU
B MO3ULMH 18 ¥ MYJIbTUILIEKCOP CTPOYHOW pa3BEPTKHU B O3ULMH 19.

Kax b1t ak TMBHBIN TUKCEJT MULLIEHH UIMEET B CBOEM COCTABE CBETOUYBCTBUTEIBbHYIO OOJIACTh
(rutomansw) 17-1, yeunurens 17-2 ¢ koadunuentom yeunenus Ky u MOIT-kiroy (kitroueBoi

MOII-Tpan3uctop B nmo3unuu 17-3.

VYnpasnenue kiaoueBoro MOII-Tpan3ucropa 17-3 nukcena Juist KaxXI0i CTPOKU
(dhoTonprUeMHMKA OCYIIIECTBIISIETCS MTPU ITOMOIIU OTIIbHOM (CBOEH) CTPOUHOM IUHbBI 17-4,
TepeaarolIel CUTHAJ YIIPABIIEHUSI C COOTBETCTBYIOIIETO BIXO1A peructpa 18 kaapoBon
pa3BEPTKHU.

Buneocurnain ¢ Beixoaa kaxaoro kiroueBoro MOII-Tpan3ucropa 17-3 aist Kaxxaoro
AKTUBHOTO MUKCENIA OT/IEIbHOTO B3ITOr0 AKTUBHOI'O CTOJIONA MepeaeTcs MHY Buaeo 17-
5,a3aTeM - Ha BX0]1 ycunuTessi ctosioua 17-6 ¢ koadgdunuentom yeunenus K,. Jlanee ¢ Beixona

yeunurens 17-6 mpu momoriy kirroueBoro MOTT-tpan3ucTopa 17-7, ynpaBiaseMoro ¢ OTHOTO
Y3 BBIXOJIOB MYJIbTUILIEKCOPA 19, BUIIEOCUTHAII TPAHCIIMPYETCS] HA BXOJ BBIXOAHOT'O YCUITUTEIS
17-8 ¢ koadduumenToM ycuneHust K5 1s1st mosryueHuss HEOOXOAUMOT O YPOBHS aHAJIOTOBOTO

BUJIEOCUTHAJIA TEKYIIETO MUKCeIa JAHHOTO aKTUBHOI'O CTOJIOLA HA BBIXOJIE CEHCOPA.
3aMeTHM, UTO BBIXOIHOM YCWIIUTEND 17-8 - HE MPUHAJIEKHOCTD 3TOI'O OTJAEIBHO B3SITOTO
AKTUBHOTO CTOJIONA, & SIBJISIETCS] OOIIMM 3JIEMEHTOM JUIs1 BCEX aKTUBHBIX CTOJIOLOB IpUOOpAa.

To xe camoe hopMUpOBaAHKE BUJIEOCUTHAJIA IIPOUCXOJIUT U B MPEesiax IPYrUX aKTUBHBIX
CTOJIONOB MUIlIEHU 17 ceHcopa.

B pesynbrarte Ha BbIxo€ ycunuTens 17-8 B MpsMOYTrOJIbHOM pacTpe MOCIEA0BATEIBHO
OJIVH 3a APYTUM JJIs1 KAXKIOTO IIMKCENA OTAEIIBHO B3SITON CTPOKH U ITOCTIEA0BATEIIBHO CTPOKA
3a CTPOKOW JJIs1 MUIIIEHHU B LIEJIOM (POPMUPYETCS B AHATIOTOBOM BH/JIE€ HAMPSI)KEHUE BBIXOTHOTO
BUJIeOCUTHAIA (DOTOTIPUEMHHUKA.

bnaropapst npuHsTON 71 M3roToBIIeHUs ceHcopa TexHosiorun KMOII, oGecnieunBaetcst
BO3MOXHOCTb MHTETPUPOBATH HA OJIMH OOIIMI KPUCTAIIT HE TOIBKO (POTOMPUEMHHUK, HO U
OJIOKU Pa3BEPTKU TEJIEBU3MOHHON KaAMEPBI, KOTOPBIE MOTYT OBITh PEaIM30BaHbI C
CYILLIECTBEHHBIM IMOHUKEHUEM UX SHEPronoTpedIeHusl.

biokxu TeneBU3MOHHOM CUCTEMBI, IIPEIHA3HAUEHHBIE 7151 3aBOJICKOI FOCTUPOBKU
HAIPaBJICHUS BUBUPHOMN OCH, CM. (pur. 1, B T.4.: KOMMYTATOP-CMECUTEID 4, CETIEKTOP S5
CUHXPOUMITYJILCOB, TeHEpATOP 6 TaOJIHUIBI «CETYATOE MOJIE» U CUTHAJIA «OKOIIIKO», IePBbIi
JIa3epHBIN IeJIeyKa3aTellb 7, BTOPOH JIa3epHBIN HeneyKka3aTeiab 8, KoMnboTep 9, 6110k 15
3aJIeP>KKH 110 KaJipy, popmuponatens 16 CCII, a Takxke HeoOXoaumee MPUHAICKHOCTH JJIs1
BBIIIOJIHEHHUS 3TON FOCTUPOBKH, B T.4.: MEXaHU3M 1-1 yIiIOBOrO NepeMeIeHns: ONTUYECKON
OCHM TeJleKaMepsl 1; MexaHu3Mm 2-1 yriioBoro nepeMerieHus TeleKkaMepsl 2; OCHOBaHUE 3
TeJIEBU3MOHHOM CUCTeMBI ¢ KaHajamu 11 u 13; oTpaxkaTenbHas Tabauna 10, - HIYeM He
OTJIMYAIOTCS OT COOTBETCTBYIOLIMX OJIOKOB M MPUHAJIEKHOCTEN mpoToTUna [1].

CenexTop 5 CHHXpOUMITYJIbCOB ITpeTHA3HAYEH IS BBIIETICHHUS U3 TIOJIHOTO TEJIEBU3MOHHOTO
CUTHAJIa, BEIPA0ATBIBAEMOTO Ha BBIXOAE «BUI€O» TenekaMepsl 2, umnyiibcoB KCHU u CCH.

KommyTtaTtop-cmecuTens 4 npeaHa3HaueH A1si GOPMUPOBAHUS HA BBIXOJE:

D B PCKHUMC 1 - HOJTHOTO TEJIEBU3UOHHOI'O CUTHaIA (KOMHO3I/ITHOFO BI/II[COCI/IFHaJ'Ia) oT

TECJIICKAMEPhI 1 ¥ «<HAJTOKEHHOI'O» Ha HET'O CUIrHAJIa «CETYATOE IIOJIE»;
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@ B pexume 2 - KOMIIO3UTHOI'O BUAEOCUTHAJIA KOMOMHUPOBAHHOIO U300pakKeHus,

COCTOSIIETO U3 BUAECOCUTHAJIA OT TEJIEKAMEPBI 2 B IIPEEIaX «OKOIIKAa» U BUIEOCUrHAJIA OT
TeJIeKaMephl 1 Ha OCTAJIbHOM YaCTH €€ pacTpa Py COXPAHEHUU HA BCEH IUIOIIAM CUTHAJIA
«CEeTYaTOE I0JIEY.

Be160p pexxuma paboTsl (peskuMma 1 uim pexxuma 2) KoMMyTaTopa-cmecurens 4
OCYILIECTBIISAETCS 110 KOMaH/Ie ¢ KoOMIbroTepa 9.

I'enepatop 6 npenHa3HaueH a1 GOPMUPOBAHUS B PEKUME BEJOMOM CUHXPOHU3ALMU OT
KCH n CCH nByxX BBIXOAHBIX UMITYJIbCHBIX CUTHAJIOB, @ UMEHHO: CUTHAJIA «CETYATOE MOJIe»
Y CUTHAJIa «OKOIIKO».

Curnai «ceTuaTtoe 1moje» umeeT GopMaT Kaapa, paBHbIN popmaTy kaapa poTOnmprueMHUKOB
Tenekamep. B Hamiem mpumepe 3ToT popmat 4/3, a aeKTpoHHAs Ta0IMIA COASPKUT 24
KJIETKH 10 TOPU3OHTAIN U 18 KJIETOK IO BEPTUKAJIM, KaK IMOKa3aHo Ha ¢ur. 5 u 6.

CurHan «OKOIIIKO» B IIpe/iejax pacTpa UMEET IIUPUHY B €IMHULIAX BPEMEHHU, PABHYIO
PACCTOSTHUIO MEXKY JIA3€PHBIMU 30HAAMHU, KOTOPOE KPATHO YUCITY 3JIEKTPOHHBIX KIIETOK
Ta0JIMIBI «ceTuaToe 1noJie». [1o BepTUKaIM CUrHal «OKOIIKO» 3aHUMAET MTOJIOBUHY BBICOTHI
pacrpa.

OrpaxarenbHas Tabanua 10 UCosb3yeTcs B KaYeCTBE ONTUUECKOT O TECTA PY BBIIIOJIHEHUN
rpoiecca I0OCTUPOBKHY TEIIEBUBUOHHON CUCTEMBI.

[Tpumep BoIMOTHEHUS OTpaXkaTeabHOM Tabuib! 10, moka3aHHOM Ha GUT. 3, COOTBETCTBYET
YHHMBEPCAJIBHOM 3JIEKTPOHHOM UcTibITaTenbHON Tabmuue (YOUT), sBsisch €€ KOMIIBIOTEPHOM
pacrieyaTkom.

brox 15 3aaepkKu 110 Kaapy peain3yeT Ha UHTEPBAJ MTOJIYKAAPa BPEMEHHYIO 3a/IEPKKY
kaapoBoro cuaxpoumiryibca (KCH) ot Tenexkamepst 2.

®opmupoBarelb 16 curHajga CMHXpOHU3ALUU 00ECIIEUNBAET MOJTYyUYEHHUE HA BBIXOJIE 110
CUTHaJIaM CTPOK M KaJIpOB curHajia cuHxpoHuzauuu rnpueMuuka (CCII) ¢ BpeMeHHbIMU
xapakTepuctukamu ero cocrapistomux no F'OCT 7845-92.

Kax u B mporotune [1], 31ech peann30BaH PeXKUM IIPUHYIUTEIIbHON BHEIITHER
CUHXPOHU3ALMU TeJeKaMepbl 1 OT TesiekaMepshl 2 MyTeEM IMOJAUYU Ha BXOJ «CUHXPO»
Tenekamepsl 1 curHana cuaxponusauuu npueMuuka (CCII), coznaBaemoro Ha BbIXOJIE
dbopmupoBarens 16.

OCc0OEHHOCTBIO 3TOr0 peXUMa SIBJISETCS 3aJepKKa Ha MOIyKaJAp MOMEHTA Havala
BEPTUKAJIbHON CUHXPOHMU3ALMH TeIeKaMepbl | OTHOCHUTEIIBHO aHAJIOTUYHOTO MOMEHTA IS
TereKkamepsl 2. PexxuM CUHXpOHU3AIMY WITIOCTPUPYET QUT. 4, TJIe TPEICTABIECHO B3aUMHOE
pAacnonoXeHUe pacTpoB TenekaMmep. Ha 3ToM pucyHKe IpsSMOYTOJIBHUK CO CIUIOIIHOMN
3aJIMBKOM 0003HAUYAET pacTp TelleKaMephl 1, a FpaHUIBI pacTpa TeleKaMephl 2 OTMEUEHbI
WITPUXIIYHKTUPHOM JuHUEen. [IpsiMoyrosbHUK ¢ pa3Mepami (a X b), UMEIOLIUIA IITPUXOBKY
«OT LEHTPa», MOKA3bIBAET PACTPOBOE MOJIOKEHUE CUTHAIIA «OKOIIKO».

B xoHCTpyKIHMsAX 0Oeux TejaekaMep, Kak U B MpoTOTHIE [1], mpenycMOTpeHbl MEXaHU3MBbI
1-1 1 2-1 1714 BBIIOJIHEHHUS YTJIOBOTO ITEPEMEIIEHHS] ONITUYECKON OCU KAXKIOHN U3 TEJIEKaMep.

TexHomornyeckuii Mpouecc 3aBOJICKON IOCTUPOBKY HAIIPABJIEHUSI BU3UPHON OCH
JBYXKaMEPHOM TEJIEBU3MOHHOW CUCTEMBI, OCYILECTBIISIEMBIN, KaK U B IpoTOoTHIE [1],
MpeACTaBIIeH Ha ¢ur. 1.

Y1oMsiHyTBI€ BBIIIE PEKUMBI pabOThI 1 U 2 7151 KOMMYyTaTopa-cMecuTens 4 OyneMm
paccMaTpUBATh M KAK JBA OCHOBHBIX peXUMa paboThl TEIEBU3MOHHOMN CUCTEMBI.

KommyTatop-cmecutens 4 B pexume 1 mo KoMaHAe ¢ KOMIIbIOTEPa 9 MOJIa€T HA €r0 BXO/I
«BUI€0» ITOJIHBINA TE€JIEBU3MOHHBINM CUTHAJI OT TEJIEKAMEPHI 1, a B peXKUME 2 - KOMIIO3UTHBIN
BUJEOCUTHAJI KOMOMHUPOBAHHOI'O U300pakeHUs OT TejeKkamep 1 U 2 OTHOBPEMEHHO.

Ot renepatopa 6 B BBIXO/IHOM BUIEOCUTHAJI KOMMYTATOPa-CMECUTENS 4 100aBIIsieTCs
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MAapKEPHBIN CUTHAJI «CETYATOE I10JIE», 4 B PEKUME 2 IOTIOJTHUTEIIBHO BBITIOJIHSAETCA
KOMMYTalUsl BXOAHBIX BUACOCUTHAIIOB IO YIIPABIISIOLUIEMY CUTHALY «OKOLIKOY.

[Tonyuaemsblii B pe3yJIbTaTE BCEX 3TUX ONEPALMI BUACOCUTHAII BOCIIPOM3BOINUTCS HA
KUIAKOKPUCTAIIIMYECKOM IKPAaHE MOHUTOPA KOMITIbIOTEpPA 9.

B pexxume 1 (cM. ur. 5) Ha 3KpaHe KOMITbIOTEPA 9 BOCIIPOU3BOAUTCS U300PAKEHUE
«YOUT», curnan «ceryatoe 1oJjie», MITHO OT JIa3epHOro LeleyKa3aTens 7 U MATHO OT
JIA3€pHOTO LeneyKasaTens 8.

B pesxxume 2 (cM. dur. 6) Ha sKpaHe KOMITbIoTepa 9 Oy1eT BOCIIPOU3BOIUTHCS U300 paKeHHUE
«YOUT» ¢ yBenmMUEeHHBIM B IIpEJIeIax «OKOIIKa» ero (hparMeHTOM, CUTHAJT «CETYATOE TTOJIe»,
IISITHO OT JIA3€PHOTO LEeieyKa3aTens 7, NATHO OT JIA3€PHOTO LEJeyKa3aTells 8, a TAK)KE TPEThE
MSITHO YBEJIMUYEHHOTO MaMETpa MO OTHOIIECHUIO K IMaMETPaM IMepBbIX IBYX NsaTeH. Ha ¢wur.
6 MOJIO’KEHUE «OKOIIIKa» B PACTPe OTMEUEHO MYHKTUPHOM JIMHUEN. Y BeTMueHUE U300 pakeHUS
«OKONIKa» MPOUCXOJIUT B COOTBETCTBUM C KPATHOCTHIO MACIITAOMPOBAHMSI, PABHOTO
OTHOIIIEHUIO (POKYCHOTO PACCTOSHUS BTOPO TeTeKaMepbl K (POKYCHOMY PACCTOSIHUIO ITEPBOi
TEJIEKAMEPBI.

To4HOCTb COBMEIIEHHUS BCEX TPEX MSATEH C Y3JTOBBIMU TOUKAMU 3JIEKTPOHHOMN TAOIUILIBI
«CETYATOE MOJIE» ONPENEIAETCS TOIIIMHON JIMHUNA 3TOTO TECTA 10 TOPU3OHTAIIN U BEPTUKAJIH.
Bynem cunrath, 4TO TONIIMHA 3JIEKTPOHHOT'O MapKepa 110 TOPU3OHTAJIU U BEPTUKAIIU
COCTABIISIET 1BA 3JIEMEHTA 10 KAXAOMY HaIIPaBJIEHUIO.

[Tpeanonoxum, uto HOoBbIe hoTonpueMunkd KMOII umerot, kak u 'y matpun [13C

nporotuna [1], uncio snemMeHToB Mutenn 768(H)x576(V), pasmep muienu 14 mrorima uim

(6,4%x4,8) mm ipu popmate 4/3. CoxpaHUM U BETMUMHY (POKYCHOTO PACCTOSIHUS 17151 0ObEKTHBA
tenekaMmepsl 1 (f1=30 MM.), T.€. YIJIOBOE I10JI€ 3pEHUS [IEPBOM TelleKaMepbl cocTasiseT (12x7,8)
rpamu.

Torma B pexxume 1 pabOTHI TEIEBU3MOHHON CUCTEMBI UIMEEM BEJIMYMHY IMTOTPEITHOCTH (A)
HaIpaBJICHUs] BUBUPOBAHUS B MUIUIUPAJAX:

A=(12/768 x2x 7/180x1000) ()

B pe3ynbTare 10 COOTHOLIEHUIO (2) MOJIy4aeM BEJIMUYMHY OLIMOKM HAIlpaBIEHUS
BU3UPOBaHUS, paBHYIO 0,54 mpa.

B pexxume 2 pabOThI TEJIEBU3MOHHON CUCTEMBI IOT'PEITHOCTE (A) OyAeT B UeThIpe pa3a
menbIne (0,14 mpan), T.K. GOKYCHOE pacCTOsSTHUE 00BEKTHBA f,=120 MM., a YIJIOBOE TOJIe

3pEHMsI 10 TOPU3OHTAJIM COCTABJISET 3/1€Ch HE IBEHAIATh, & TPY YITIOBBIX rpajayca. ITO
03HAYaeT, YTO TOYHOCTb BBIMIOJIHEHUS PETYIMPOBOYHOMN pabOThI HA 3aKITIOUUTENILHOM 3TAIe
BO3pACTAET TOXKE MPONOPLUUOHAIIBHO, T.€. B UEThIPE pa3a.

DopMHUpPOBaHKE HAIIPSKEHUS] BUIEOCUTHAJIA HEITOCPEACTBEHHO B KAXKOM AaKTUBHOM
nukcesie KMOIT ceHcopa 1mo3BosIsieT 0TKa3aTbes OT HeU30eKHOTO MPOTACKUBAHUS 3apsiia
1151 [T3C-ceHcopa 1o Beeit CTpoke, a MO3TOMY - U30€XKaTh CIeU(DPUUHBIX UCKAKEHUH,
CBSI3aHHBIX C HEA((PEKTUBHOCTHIO MIEPEHOCA 3aPSA0BBIX ITAKETOB.

D10 maet Bo3MoxHOCTh peasmzanyy B KMOII-doTonpuemHnkax 00iee BBICOKON YaCTOTHI
OIIPOCA WJIM IIPU TOM XKE YaCTOTE OITPOCA CYLIECTBEHHO YBEIIMUUTH YUCIIO ITMKCETIOB 110 CTPOKE.

DTO 03HAYAET, YTO B COOTHOILIECHMH (2) BeJIMUMHA 768 ITOTEHIUAIBHO MOXKET OBITh 3aMEHEHA
Ha Apyroi, 0oJiee BBICOKUI ITOKa3aTellb, a B pe3yIbTaTe 3TOTO MOTPEIIHOCTH (A) HAITpaBICHUS
BU3UPOBAHMS OYJET COOTBETCTBEHHO YMeHbIIaThcs. Cl1e10BaTeNIbHO, TOUHOCTh IOCTUPOBKU
HaIpaBJICHUs] BUBUPHOMN OCH IByXKaMEPHOW TEJIEBU3MOHHON CUCTEMBI OYyJIeT 0053aTEIbHO
MTOBBIIIATHCS.

VYcranasnuBas Ha MuieHsX poTonpreMHbIXx MaTpull KMOIT Heob6xonumoe cooTHOIIIEHHE
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B [} pa3 ko3 puIMeHTOB yCHIIeHHsI CBETOYYBCTBUTEILHBIX JIEMEHTOB, B 3aSIBIISIEMOM PELLIEHUU
OCYIIECTBJISETCS OTHOCUTEIbHAS KOMIIEHCAIUS ITOTEPh ONTUYECKUX IJIEMEHTOB TEJIEKaMep
CUCTEMBbI U JJOCTHU)KEHUE MTOBBIIIEHHOM O OAMHAKOBOTO YPOBHS UyBCTBUTEIBHOCTH KAXKIOTO
U3 KAHAJIOB «CBET - CUTHAI».

BaxHO OTMETHTB, UTO caM Tporiecc 3Toro ycuiieHus B poronpuemunke KMOIT sBisieTcs
ycuiieHreM (hOTOTEHEPUPOBAHHBIX 3aPSIIOBBIX CUTHAJIOB, T.€. JOKOMMYTAIMOHHBIM YCUJICHUEM,
BHOCSIIIMM MUHUMYM IITyMOB.

B nacrosiee BpeMsi Bce OJI0KM Mpe/jIaraeMoro pelieHus OCBOEHBI UJIM MOTYT OBbITh
OCBOEHBI OTEUECTBEHHOM MPOMBIIIJIEHHOCTHIO, TTO3TOMY CJIEIYET CUUTATH IIpeIaracMoe
n300peTeHre COOTBETCTBYIOIIMM TPEOOBAHUIO O TPOMBIIIIIEHHON MPUMEHUMOCTH.
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(57) ®opmyna uzoopeTeHus

YCTpoiCcTBO IByXKaMEPHOM TEIEBU3MOHHOW CUCTEMBI C FOCTUPOBKOM HAIPaBJIEHUS
BU3UPHOW OCH U C IMOBBIIIIEHHON YyBCTBUTEIILHOCTHIO O OJIMHAKOBOTO YPOBHS JJ1 KAXK10TO
Y3 KaHAJIOB «CBET - CUTHAJI», COAEPKAILIEE PA3MEILICHHBIE HA €€ OCHOBAHUY IIEPBYIO
(«IIUPOKOYTOJIBbHYI0») U BTOPYIO («y3KOYT'OJIbBHYIO») TeJIEKAMEPBI, KaXK1as U3 KOTOPBIX
COCTOMT U3 TTOCIIE/IOBATEIBLHO PACIIOIOKEHHBIX U ONITUYECKU CBSI3aHHBIX BXOJHOTO OOBEKTHBA
(«ITMPOKOYTOILHOTO» UM «y3KOYTOJIBHOTO») U MATPUUHOTO (POTOMPUEMHHUKA, TPUUEM
TeOMETPUYIECKHE IIEHTPBI (POTONTPUEMHUKOB 00EUX TeJIeKaMep COBITAIAIOT 110 BEPTUKAIIA U
pa3HeceHbl 0 TOPU3OHTAJIM Ha BEJIMUMHY 0A30BOT0 paCCTOSIHUSA, a Kaxaas U3 TeJeKaMep
KMHEMATUYECKU CBA3aHA C MEXAaHU3MOM YIJIOBOTO IIEPEMELIECHUS HATIPABIICHUSI ONITUYECKOMN
OCH COOTBETCTBEHHO 10 TOPU30HTAJIA U BEPTUKAJIH, A TAKXKE MTOCIIEIOBATEIILHO COEAUHEHHBIE
T10 CUTHAITY «BUJIE0» KOMMYTATOP-CMECUTEITb U IIEPCOHATIBbHBIN KOMIIBIOTED, ITPH 3TOM BBIXO/IbI
MIEPBOW U BTOPOM TeJIeKaMep MOAKIIOYEHBI COOTBETCTBEHHO K IIEPBOMY M BTOPOMY BXOJaM
KOMMYTAaTOPa-CMECUTENS; B COCTAB TEIEBU3MOHHON CUCTEMBI TAK)KE BXOJSIT TEHEPATOP
3JIEKTPOHHOM TAOJIUIBI «CETYATOE MOJIE» U CUTHAJIA «OKOIIKO», MOCIIEI0BATEILHO
PACIOIOKEHHBIE U OIITUYECKU CBSI3AHHBIE MIEPBbIN JIA3€PHBIN LEJIEyKA3aTeb U OTpaKaTeIbHAS
TabJIUIA «CeTYATOE MOJIe», KOTOPas PACIOJIOkKEHA B INIOCKOCTH U300 paXKEHUSI TEJICBU3MOHHOM
CUCTEMBI, IIPY 3TOM JIA3€PHBIN 30H]I OT IIEPBOTO JA3€PHOTO LENEYKA3aTENS U3IIydaeTCs B
KaHalle, BBIIIOJITHEHHOM B OCHOBAHMH TEJIEBU3MOHHOW CUCTEMBI, B HAIIPABJIEHNUH, IaPAJIJIETIBHOM
€€ M0CaJ0UYHOM INIOCKOCTH; B COCTAB TEJIEBU3MOHHON CUCTEMBI TAKKE BXOIST CEIIEKTOP
CUHXPOUMITYJIBCOB, OJIOK 3a/Iep>KKH 10 KaJpy, pOPMUPOBATEL CUTHAJIA CUHXPOHU3AIUN U
BTOPOW JIAa3€pHBIN LiEJIeyKa3aTellb, U3J1yYarol1i JIAa3€pPHBINA 30H/1 B JOIIOJIHUTEIIBHOM KaHalle,
BBIITOJIHEHHOM B OCHOBAHUHU TEJICBUBMOHHON CUCTEMBI, B HAIIPABJIEHUN OTPAXKATEIIbHON
TaOJIMIBI MAPATIIETIHO U3JIYyUYEHHUIO OT MEPBOTO JIA3EPHOTO LeJIeyKa3aTelsl, TPUUEM PACCTOSTHUE
MEXY JIA3€PHBIMU 30HAAMU 10 TOPU3OHTAIIA COCTABIISIET JBOMHYIO BEJIUUMHY
TOPU30HTAIIBHOTO PA3HECEHUSI TEOMETPUUYECKUX LIEHTPOB (POTOMPUEMHHUKOB MIEPBOM U BTOPOIA
TeJIEKaMepP, IIPU ITOM BXO/I CEJIEKTOPA CHHXPOUMITYJIbCOB ITOJIKIIFOYEH K BBIXOAY «BUIICO»
BTOPOH TEJIE€KaMEPDI, BBIXOJ KaIPOBBIX CHHXPOUMITYJIBCOB CEJIEKTOPA MOJKIIOUYEH UYepe3
OJIOK 3aJIePXKKHU IO KaJAPY K BXOJY KaJPOBOM CUHXPOHU3AIMU TeHepaTOpa JIEKTPOHHON
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Ta0JIMLBL, & BBIXOJ CTPOUYHBIX CHHXPOMMILYJIBCOB CEIEKTOPA COOTBETCTBEHHO - K BXOAY
CTPOYHOM CHHXPOHU3ALMU F€HEPATOPA IJIEKTPOHHON TaOJIMIBI U K IEPBOMY BXOAY
dbopmupoBaTens curHaia CHHXPOHU3ALUH, BTOPOI BXOJ KOTOPOTO MOAKIIOUEH K BBIXOAY
0JI0Ka 3aJIEP>KKH 110 KAJIPY, & BBIXOJ - K BXOJly «CHHXPO» IIEPBOH TeJIEKaMEPbI, BBIXOJI CUTHAJIA
«CETYATOE MOJIe» FeHepaTOPa AEKTPOHHOMN TaOIMIBI TOJKIIIOUYEH K IEPBOMY YIIPABIISIOIIEMY
BXOJly KOMMYTAaTOPa-CMECUTEIIS, 4 BBIXOJ CUTHAJIA «OKOLIKO» I'eHepaTOpa JIEKTPOHHON
TA0JIMLBI - KO BTOPOMY YIIPABJISIIOLIEMY BXOJly KOMMYTATOPA-CMECUTETIS, IIPU 3TOM BbIOOD
pexxrMa paboTbl KOMMYTATOPA-CMECUTEIISI OCYILECTBIISIETCS [0 KOMaH 1€, [10/1aBaeMOM ¢
KOMIIBIOTEPA Ha €0 YIPABJISIONINI BXOI, OTIMYAIOIIEECS TEM, YTO (POTOMPUEMHUK TIEPBOI
¥ GOTONIPUEMHHUK BTOPOI T€JIEKaMepbl COOTBETCTBEHHO BBIIIOJIHEHBI HA KPUCTAJIJIE CEHCOPA,
U3TOTOBJIEHHOM I10 TEXHOJIOTUM KOMIUIEMEHTAPHBIX CTPYKTYP «METAJLII-OKUCEII-
nonaynpoBoHuK» (MaTpul KMOIT), myteM peanuzanuy MeToAa «<KOOPAMHATHAS aJIpecalus»,
MIPUYEM MUILIEHb CEHCOPA COCTOMUT M3 (POTOMOTHBIX AKTUBHBIX TUKCEIOB, KaXK/IbIH U3 KOTOPBIX
umeeT koaduipeHT ycunenus Ky, a taxxe rpanzuctopusiii MOIT-kirod, o6ecriednBarommii

nepeaady BUASOCMTHAIA aKTUBHOTO MUKCENIa Ha IKMHY BUEO, KOTOpasi OObEANHSIET BCe
AKTUBHBIE MTUKCEJIbl MUILIEHU B AKTUBHBIE CTOJIOLBI, KAXAbIH U3 KOTOPBIX UMEET
JIOTIOJTHUTEIBbHO YCUIIUTENb BUACOCUTHANIA ¢ Koadduimentom ycunenus Ko, mpuuem

ynpasienre MOII-k1rouaMyu akTUBHBIX ITUKCEIOB, PACIIOIOKEHHBIX 110 TOPU30OHTAJIH,
OCYIIIECTBIISIETCS MTPU TOMOIIIM OTAEIFHO B3SITONM TOPU30HTAIBLHOM (CTPOYHOM) IITUHBI, 0011Iee
KOJIMYECTBO KOTOPBIX OIMPEIEISAET YUCIIO CTPOK B CEHCOPE, a KOJIMYECTBO IIIMH BUJIEO - UACTIO
3JIEMEHTOB (IIMKCEIOB) B KAXKIOW CTPOKE CEHCOPa; IIPU 3TOM Ha OOIIEM KPUCTAJIIIE
(hoTonprUeMHHMKA pa3MeIaeTCs €ro AIEKTPOHHOE «00paMiIeHHE» - OJIOKH, BBITTOIHSIOIINE
pa3BepTKy U (GOPMUPOBAHUE BBIXOTHOTO HATIPSDKEHUS BUACOCUTHAIIA, &8 UMEHHO: PETUCT]
BEPTUKAJIBHOM (KaJIPOBOI) pa3BEPTKH, OCYIIECTBIISIONINI BIOOD CTPOKH; KitoueBbie MOTT-
TPaH3UCTOPHI TS KAXKIOTO aKTUBHOTO CTOJIONA, 0OeCrieunBaroIIre repeaady BUIeOCUrHaIa
Ha BBIXOJIE €r0 YCUJIUTENISI HA COOTBETCTBYIOLIMH BXO MYJIbTUILJIEKCOPA TOPU3OHTATIBHOM
(cTpoYHOW) pa3BepPTKU, KOTOPBIN BBIIIOJIHSIET MOAKIIOUEHHE BUIEOCUTHAJIA C KAXI0T 0
AKTUBHOTO IMMKCENIa Ha BXOJI BEIXOAHOTO yCHIIUTENS ¢ KoaddunmenTom ycunenust Ks, mpu

3TOM B aKTUBHBIX MUKCEJIAX MUIIIEHU CEHCOPA C IEPUOJIOM KAJIPOB OCYIIECTBIISIIOT HAKOTUIEHHE
3apsAI0BBIX MAKETOB TEKYILEro Kaapa U OJJHOBPEMEHHO CUUThIBAHUE BUICOMH(GOpMALIUU
MPEABIIYLIErO KaJpa MOCIeA0BATENBHO OJIMH 34 IPYTUM JJI Ka)KA0T0 MUKCENIa OTAEIBHO
B3SITOM CTPOKH MUIIIEHHU U MOCIIEIOBATEILHO CTPOKA 32 CTPOKOM ISl MUIIIEHHU B LIEJIOM,
dbopMupys Ha BbIXo/i€ (DOTOMIPUEMHHUKA B aHAJIOTOBOM BHUJIE HATIPSDKEHUE BBIXOHOTO
BUJIEOCUTHAJIA CEHCOPA, ITPUYEM JIJIsI KOMIIEHCAIUK ONITUUECKUX MOTEePh BeJIMUMHA
koadunuenta ycuienus Ky ¢poronpreMHrka BTOpOH TellekaMephl B [3 pa3 MpeBbIIIAeT

BeMuuHy Koadduimenta ycunenust Ky poronpuemnuka nepsoit tenekamepst A TC, rre

BeJIMUMHA KO PUIMEHTA [3 BBIYUCIISAETCS IO COOTHOIIEHUIO:
2
5o (DI1Yr
(D 2 / f;) 7,
rae Dy/f| - oTHOCUTENIbHOE OTBEPCTHE OOBEKTHBA TIEPBOM TEJIIEKAMEPHI;
Ty - KO3 PUIMEHT MpoTyCcKaHUsT 00BbEKTUBA ITIEPBOI TeJIEKAMEPHI;
D»/f > - OTHOCUTENIBHOE OTBEPCTUE OOBEKTUBA BTOPOU TEIIEKAMEPHI;

Ty - KO3 PUIMEHT MPOTyCKaHUs 00 BbEKTUBA BTOPOM TeJIeKaMepHl,

D; 1 D; - addexTUBHBIN TMaMETP BXOJHOTO 3payka OObEKTHBA /I IEPBOM U BTOPOIA
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TeJIeKaMep COOTBETCTBEHHO;
f11f7 - doxycHOE paccTossHUE OOBEKTUBA JUIS 3TUX TeIeKaMep COOTBETCTBEHHO.
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