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(57) Pedepart:

W306peTeHHe  OTHOCHTCI K CCHCOPHOM
TEXHOJIOTHH, 00JIee KOHKPETHO K MAHEIIH TUCIUIES C
CEHCOPHBIMM (DYHKIMSIMU U CIIOCOOY OOHApYKEHUS
ommboK 117151 Hee. [1aHenp quciutes BKIIoYaeT B ce0st
KOMITOHEHT OTOOpaXEHUs U CEHCOPHBII KOMITOHEHT,
COBMECTHO HCIIOJIB3YIONKEe OOIMe 3IIEKTPOIBI.
OO01mye 3MeKTPOIBl PA3IENIIOTCS Ha MHOXKECTBO
obyacrelf, pacroJIOKeHHBIX B MaTpuue. OOmmmit
INEKTPOA B KaXIOW OOJNACTH COCIUHSIETCS C
CEHCOPHBIM YMITOM MTOCPEICTBOM CXEM OOHAPYIKEHHSL.
[Tanens aucriest MTOMONHUTENBHO CONEPXKHUT, IO
MEHbIIIeH  Mepe, JBE CXEMbl  yIIpaBIICHUS
MEPEKITIOYCHUSIMA ~ JIJIT  YIIPABJICHUS  CXeMaMH
OoOHAPYXCHHUS, COOTBETCTBYIOIIMMH MHOYECTBY
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obuacred, TIpeIBAPUTEIHLHO OTIpe/ICIIEHHBIM
00pa3oM, BCJEICTBUE Yero OOIMii 3JIeKTPOI B
KaXXgoil o61acTy U OOLIUI 37IeKTPOA B CMEXHOMN
00JIacTU  YNPABIISIFOTCS  Pa3JIMYHBIMM  CXEMaMH
yIpaBjieHUs TiepekroueHusIMU. Korjja KOMIIOHEHT
0TOOpaKEHUsT HAXOIUTCS B COCTOSTHUM OTOOpaKEeHMS,
1Mo MeEHbIIeH Mepe J[ABE CXEMBl YIpaBIICHUS
MIEPEKITIOYEHUSIMU  SIBJISTIOTCST  BBIMIOJTHEHHBIMU  C
BO3MOJKHOCTBIO YCTAHABIIMBATH 001IIee HATIPSKEHUE
JUIsl OOIIEero 3JeKTpoJa BO MHOXECTBE OOJIaCTell.
OO6GHapyXUBAIOTCSI ~ COCTOSIHUSL ~ OTOOpaXeHHs
KOMITOHEHTa OTOOPaKeHHUSI BO MHOYKECTBE 00J1acTei,
JUISL TOTO YTOOBI OIPEISIUTh HapyIIeHHe padOoThI
CXeMbI OOHapyxeHus. 3 H. ¥ 9 3.11. -7181, 4 WL
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(54) DISPLAY PANELS WITH SENSORY FUNCTIONS AND A METHOD OF DETECTING ERRORS FOR

THEM

(57) Abstract:

FIELD: physics.

SUBSTANCE: invention relates to a sensor
technology, more particularly to a display panel with
sensory functions and an error detection method for it.
Display panel includes a display component and a touch
component sharing common electrodes. Common
electrodes are divided into a number of regions located
in the matrix. Common electrode in each region is
connected to a sensor chip by means of detection
circuits. Display panel further comprises at least two
switching control circuits for controlling detection
circuits corresponding to a plurality of regions in a

Crp.: 3

predetermined manner, whereby a common electrode
in each region and a common electrode in the adjacent
region are controlled by various switching control
circuits. When the display component is in a display
state, at least two switching control circuits are
configured to set a common voltage for a common
electrode in a plurality of regions.

EFFECT: display state of the display component in
a plurality of regions is detected in order to determine
a violation of the detection circuit operation.
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YPOBEHb TEXHUKUW N3OBPETEHUN A

1. OBJIACTb TEXHUKHW N3OBPETEHU A

[0001] N306peTeHre OTHOCUTCSI K CEHCOPHOM TEXHOJIOTHH, 00JIee KOHKPETHO K TTaHENH
JTUCTLIES C CCHCOPHBIMM (DYHKIMSMHU U CITOCOOY OOHAPYKEHUS OITUOOK IS HEe.

2. OBCYXXAEHUE INMPEAIINECTBYIOILIEI'O YPOBHA TEXHUKHA

[0002] O6BIYHO CEHCOPHBIE MAHEIM PA3MEIIAIOTCS TOBEPX KUIKOKPUCTAIUTUYECKUX
nanesei. OgHaKo HeIaBHO pa3paboTaHHAsl TEXHOJIOTHUS 3aKII0YAETCSI B TOM, YTOOBI
BCTpauBATh CEHCOPHbIE (GYHKIMU B KUAKOKpPUCTATUIMUecKUe nanenu. TexHnosorus In-cell
OTHOCHUTCS K BCTPAaUBAHUIO EMKOCTHBIX CCHCOPHBIX (DYHKIMI B KUIKOKPUCTATUTMUECKHE
MUKCEJIU, YTO peaiu3yeT 06oJiee TOHKYIO U 0oJiee JIETKYI0 KOHCTPYKIUIO
KUIKOKpUCTATIMUECKUX nanesen. [IpumenurenbHo Kk TexHosiorud Full in-cell, coenunenue
KOHTPOJIbHBIX TOUEK (MHOXeCTBa TP) ¢ UKCETSIMU MOKET OKa3aThCs OIIMOOUYHBIM U ITPUBOUT
K Pa30MKHYTOM CXEME.

CYINHOCTB MU30BPETEHU A

[0003] B cOOTBETCTBUM C HACTOSIIMM PACKPBITUEM KUAKOKPUCTAJIIMUECKHE TTAaHEIIU C
CCHCOPHBIMU (DYHKIUSIMH U CITOCOO OOHAPYKEHUS OIITMOOK MOTYT peain30BaTh 3PPeKTHBHOE
oOHapyxeHue cxembl TP.

[0004] B oHOM acriekTe aHeNb JUCIUIES] C CCHCOPHBIMM (DYHKIMSIMU BKJTIOUAET B CeOsI
KOMITOHEHT OTOOPaXEHUSI U CEHCOPHBIN KOMITOHEHT, COBMECTHO MCIIOJIB3YIOIIUE OOIIIUE
3JIEKTPO/IbI, OOIIHE JIEKTPOIbI PA3IEISIOTCS HA MHOKECTBO 00J1acTel, pacioOKEeHHbBIX B
MATpPHUIIE, OOIIHUHI 3JIEKTPO/T B KAXK10M 00IACTU COSUHSIETCS C CEHCOPHBIM YMIIOM ITOCPEICTBOM
CXeM OOHApY’KEHUSI, TAHEITb IUCILIEs JOTIOJIHUTEIbHO COJIEPIKUT 110 MEHBIIIEHN Mepe IBE CXEMbI
yIPaBJICHUS MIEPEKITFOUESHUSIMU JIJTS YITPABIICHUS CXeMaMu OOHAPYKEHUsI, COOTBETCTBYIOIIUMHU
MHOECTBY 00JIaCTeM, IIpeIBAPUTEIIHHO OIPeIeJIEHHBIM 00pa30M, BCIIEICTBUE YeTO OOIIU
3JIEKTPOJI B KaXK10M 00JIACTH M OOIIIMIA 3JIEKTPOJI B CMEKHOM 00JIaCTH yIPaBISIOTCS
PA3IMYHBIMU CXEMaMU YIIPABJICHUS IEPEKITIOUEHUSIMU, KOTJIA KOMIIOHEHT OTOOpaKEHHUS
HaXOJUTCSl B COCTOSTHUM OTOOPaXKEHUSI, IO MEHbBIIIEH Mepe IBE CXeMbl YIIPABJICHUS
MEPEKITIOUCHUSIMU SIBJISIFOTCS BBIITOJIHEHHBIMU C BO3MOKHOCTBIO YCTAHABIIUBATH 00I1IEe
HanpshKeHUe JIJ1s1 0OIIero 3JIeKTPo/ia BO MHOKECTBE 00JIaCTel, U COCTOSIHUSI OTOOpaKeHUS
KOMITOHEHTa OTOOpaXeHUsI BO MHOXKECTBE 00J1acTelt 0OHAPYKUBAKOTCS JJIsI TOTO, YTOOBI
OIPEJICIIUTh HApYIIIEHUE PA0OThI CXEMbl OOHAPYKEHUST; IPUUYEM, TTAHEIb JUCILIES
JIOTIOJTHUTEIBHO COJIEPKAT MHOXKECTBO KOMIIOHEHTOB MEPEKIIIOYEHUS U IO MEHBIIIEN Mepe
OJIHY CXeMYy UCTOYHMKA MTUTAHUSI, KOMIIOHEHTBI MIEPEKITIOUECHUS PACIIONATAKOTCS
COOTBETCTBYIOIIMM 00Opa30M B COOTBETCTBUU CO CXeMaMU OOHAPYKEHUsI, KOMITIOHEHThI
MEPEKITFOYCHMUSI TTOCTIEAOBATEIHHO COSTUHSIOTCS B TIpEesiaX CXeMbl OOHAPYKEHUS, CXeMa
OOHapYyXEHUS JOTIOJTHUTEIIHHO COEAUHSETCS CO CXeMOM UCTOYHUKA MUTAHUS, 10 MEHBIIIEH
Mepe JBE CXEMbI YIIPABJICHUS IEPEKITIOUEHUSIMU COETUHSIOTCA C KOMIIOHEHTAMU
MEPEKITFOYECHMUSI, BCJIEACTBUE YETO KOMITOHEHTHI MIEPEKITIOUEHUS YIIPABIISIIOTCS TAKUM 00pa3oM,
YTOOBI BKJIIOYATHCSI WM BBIKJIIOYATHCS IIPU ITOMOIIM CXeM YIIPABJICHUS TEPEKITIOYCHUSIMU
JUJISL TOTO, UTOOBI COE/IUHSTD UJIM PACCOEUHSITh CXeMYy OOHAPYKEHHUS U CXEMY UCTOYHHMKA
MUTAHUS; KOJIMYECTBO CXEM UCTOYHMKA MMUTAHUSI PABHSAETCS OJTHOM, U KOJIMYECTBO CXEM
VIIPABJIEHUS [IEPEKITIOUEHUSAMU PABHAETCS ABYM; U KOMIIOHEHT IEPEKIIFOUCHUS, CXEMBI
yIpaBJICHUS IEPEKITIOUCHUSIMU, CXeMa UCTOYHMKA MUTAHUS U 00J1aCTh YCTAHOBKU CEHCOPHOTO
YyuIia epeKpbIBAIOTCS, UM KOMIIOHEHT MEPEKITIOYEHHS], CXEMbI YIIPABIICHUS [IEPEKITIOUECHHUSIMU,
CXeMa UCTOYHHUKA MUTAHUS PACIIONIATAIOTCS Ha OJHON CTOPOHE OOIIEeTo 3JIEKTPOIa BAAJIEKE
OT 00JIaCTH YCTAHOBKHM CEHCOPHOT'O UMIIA.

[0005] ITpuyem, CEHCOPHBIN YMII JIEKTPUUESCKUM 00pa30M COCTMHSIETCS CO CXeMOM
OOHAPYKEHUS, PACIIOIOKEHHOM HAa OTHOM CTOPOHE KOMITOHEHTA MEPEKITFOUESHMSI, TOOTU30CTH
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K 00IIIEMY 3JIEKTPOY.

[0006] B npyrom acriekte maHeIb IUCIUIES C CEHCOPHBIMU (DYHKIUSIMU BKITIOUAET B CeOsI
KOMITOHEHT OTOOpaXXEHUsI U CEHCOPHBIM KOMIIOHEHT, COBMECTHO MCIOJIB3YIOIIHUE O0IIIHe
9JIEKTPO/IbI, OOIIUE AIEKTPOIBI PA3IEISIOTCS HA MHOXECTBO 00JIaCTel, PACIIOIOKEHHBIX B
MaTpuliie, OOIIUIA AIEKTPO/T B KAXKIOM 00JIACTU COEAUHSIETCSI C CEHCOPHBIM YMITOM ITOCPEICTBOM
CXeM OOHapyKeHUs!, MaHEeIb AUCILIES JOTIOTHUTEIHFHO COJIEPKUT JIBE CXEMbI YIIPABIICHUS
MEePEKITIOUEHHUSIMHU JIJTSI YIIPABJICHUS CXeMaMU OOHAPYKEHUSI, COOTBETCTBYIOIIUMU MHOXKECTBY
obJtacTei, peaBapUTENIbHO OMpeIeJIEHHBIM 00pa30M, BCIIEICTBUE YETO OO 3JIEKTPO/I B
KaX101 00JIaCTH ¥ OOLLMIA 3IEKTPO/T B CMEXKHOM 00JIACTH yIPABISIOTCS PA3IIMYHBIMU CXEMaAMU
yIpaBJIEeHUs MTEPEKITIOYEHHUSIMU, KOT/1a KOMIIOHEHT OTOOPaXKeHUSI HAXOJIUTCSI B COCTOSIHUM
OTOOpakeHusl, IO MEHBIIIEH Mepe JBE CXEMBI YIIPABJIECHUS TIEPEKITIOUCHUSIMHU SIBIISTIOTCS
BBITTOJTHEHHBIMH C BO3MOKHOCTBIO YCTAHABIMBATH 00111e€ HATTPSHKEHUE [Tl OOLIET0 3JIEKTPoaa
BO MHOJKECTBE 00J1aCcTel, M COCTOSTHUSI OTOOpaKeHUSI KOMITOHEHTA OTOOpaKeHUs BO
MHO’KECTBE 001acTell 0OHApY>KUBAIOTCS IJIsl TOTO, YTOOBI OMPEIEIUTh HapyLIeHHe PaOOThI
CXeMbI OOHAPYKEHUSI.

[0007] ITpuueM, maHeIb AUCILIES TOIIOJIHUTEIBHO COIEPKUT MHOKECTBO KOMIIOHEHTOB
MEePEKIIOUCHUS U IO MEHBIIIEH Mepe OJTHY CXeMY UCTOYHUKA MUTAHUS, KOMIIOHEHTBI
MEPEKITIOYSHUS PACIIONAraloTCsi COOTBETCTBYIOIIMM 0OPa30M B COOTBETCTBUM CO CXEMAMMU
0OHapyXEeHUSs, KOMITOHEHTHI TIEPEKITIOUEHHUSI TTOCIIETIOBATEILHO COSIMHSIOTCS B IIpe/ieax
CXeMbl OOHAPYKEHUSI, CXeMa OOHAPYKEHUSI IOTIOJIHUTEIILHO COETUHSIETCS] CO CXEMOM
WMCTOYHUKA MUTAHUS, IO MEHBIIIEH Mepe JIBE CXEMbI YITPABJICHUS MTEPEKITIOUCHUSIMU
COENIMHAIOTCS C KOMIIOHEHTAMMU ITEPEKIIFOYEHMS], BCIIEACTBUE YETO KOMIIOHEHTBI IIEPEKITFOYEHUS
yIPaBIISIIOTCS TAKUM 00pa30M, YTOOBI BKITIOUATHCS WA BBIKJTIOUATHLCS TIPU TTIOMOIIU CXEM
yIpaBJIeHUs MEPEKTIOYSHUS, JIs1 TOTO YTOOBI COSAUHSTD UJIU PACCOEAUHATH CXEMY
OOHAPYXKEHUS U CXEMY UCTOUYHUKA TTUTAHMSL.

[0008] ITpuyeM, KOJTMUECTBO CXEM UCTOYHMKA MUTAHUS PABHSIETCS OJHOM, U KOJIMYECTBO
CXEM YIIPABIICHUS NIEPEKIIIOUEHUSIMU PABHSETCS IBYM.

[0009] [TprueM, KOMIIOHEHT NEPEKIIFOUEHHS, CXEMA YIIPABIICHUS IIEPEKITIIOUEHUSIMH, CXEMaA
HCTOYHMKA MUTAHUS U 00JIaCTh YCTAHOBKU CEHCOPHOTO UHIIA MEPEKPHIBAIOTCS, UJIM KOMIIOHEHT
MEPEKITIOUCHUS], CXEMbI YIIPABJICHUS MTEPEKITIOUCHUSIMU, CXeMa UCTOYHUKA MUTAHUS
pacroJiararoTcsi Ha OJHOM CTOPOHE OOLIETo 3JIEKTPOoAa BAAJIEKE OT 00JIACTH YCTAHOBKHU
CEHCOPHOTO YHIIa.

[0010] ITpuyem, CEeHCOPHBIM YU JIEKTPUUECKUM 00PA30M COETUHSIETCS CO CXeMOM
0OHApYKEHUSI, PACIIOIOKEHHOM Ha OTHOV CTOPOHE KOMITOHEHTA IMEPEKIIIOUEHU s, TOOJIN30CTH
K 00111eMy 3JIeKTPOY.

[0011] B gpyrom acmnekTe criocod obHapyKeHus OIMOOK JJIs MaHes el TUCTLIes C
CEHCOPHBIMU (DYHKIMSIMU, TIAHETb TUCTUIES COACPIKUT KOMIIOHEHT OTOOPaKEHUS U CEHCOPHBIN
KOMITOHEHT, COBMECTHO UCIIOJIb3YIOIINE OOIIHUE 3IEKTPOIbI, OOLIME 3JIEKTPOIbI PA3AEIISIOTCS
Ha MHOECTBO 00JIACTEMH, PACIIOI0KEHHBIX B MATPHIIE, OOIIIHE AIEKTPOIBI B KAXKI0M ob1acTu
COEAUHSIOTCS C CEHCOPHBIM YMIIOM MTOCPECTBOM CXEMbl OOHAPYKEHUS, CIIOCOO BKIIIOUAET B
ce0s KoHPUTYpHUpOBaHUE OOIIETO HATIPSIKEHUS 11 OOIIMX 3JIEKTPOIOB BO MHOXKECTBE
o0JtacTelt MoCPECTBOM CXeMbl OOHAPYKEHUS, KOTJ]a KOMIIOHEHT OTOOpaXKEHUSI HAXOIUTCS
B COCTOSIHUM OTOOpaXKEHUsI; U OOHAPYKEHUE COCTOSIHUSI OTOOpaKEHUST KOMITOHEHTA
OTOOpaXeHUsI BO MHOYKECTBE 00J1acTel AJ1sl TOTO, YTOOBI OMPEIeIUTh HapylieHHue paboThI
CXeMBbI OOHAPYKEHHUSI.

[0012] ITpuueM, sTan KOHPUTYPUPOBAHUS JOTIOTHUTEIFHO COACPIKUT: KOH(PUTYpUPOBaAHKE
00IIIeTO HATIPSDKEHUST CXEMBI OOHAPYKEHUSI, COOTBETCTBYIOIIECH MHOKECTBY 00JIaCTe, Ipu
TTOMOIIY TI0 MEHBIIIEN Mepe IBYX CXEM yIPaBJICHHUS MEPEKTIOUCHUSIMU MTPEIBAPUTEIIHHO
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OIpe/IeJICHHBIM 00Pa30M, BCIIEICTBUE Yero OOIIUM JIEKTPO B KaXKI0M 00J1aCTH U 0OIIui
3JEKTPOJI B CMEXHOM 00JIACTH yIPABIISIIOTCS PA3JIMYHBIMU CXEMaMHU YIIPABIIECHUS
MIEPEKITIOUECHUSIMU.

[0013] [Tpuyem, sTar KOHPUTYPUPOBAHUS TOTIOTHUTEITHHO COJIEPIKUT IIPUMEHEHHE TIEPBOTO
YPOBHS 110 MEHBIIIEN Mepe K IBYM CXeMaM YIIPaBJICHUS ITEPEKITIOUSHUSIMU, U TIEPBbIN yPOBEHb
MpeIHa3HAYACTCS IS YIIPaBICHUS KOMIIOHEHTOM OTOOpaXeHUS TAKUM 00pa30M, YTOOBI OH
pabdoTa B «CBETJIOM» COCTOSTHUM; 3Tall OOHAPY>KEHUS TOTTOJTHUTEIBHO COAEPKUT OIpe/IeIIEHUE
TOT0, YTO cXeMa OOHAPYKEHUsI, COOTBETCTBYIOIIAsl 00JIACTSIM, paOOTaeT HOPMAIBHO, KOT/Aa
BCE COCTOSIHUSI OTOOpaKeHUsI OOHAPYKEHHBIX 00J1acTel HAXOATCS B «CBETIIOM» COCTOSIHUH.

[0014] ITpuyem, aTar KOHPUTYPUPOBAHUS TOTIOTHUTEIHHO COJIEPKUT TPUMEHEHUE TIEPBOTO
YPOBHS K OTHOM IO MEHBIIIEN Mepe U3 IBYX CXEM YIIPABJICHUS IEPEKIIFOYEHUSIMMU, U TIEPBBIi
YPOBEHbB MPEAHA3ZHAUAETCS I YIIPABICHUS KOMIIOHEHTOM OTOOPAKEHHUSI TAKUM 00pa3oM,
YTOOBI OH pabOTaJl B «CBETIIOM» COCTOSIHUU; U TPUMEHEHHE BTOPOT'O YPOBHS K JPYTOM CXeMe
yIpaBJI€HUs MEPEKTIOYEHUSIMU, U BTOPOU YPOBEHD MpeITHA3ZHAUAETCS JIJIs YIIPABIICHUS
KOMITOHEHTOM OTOOPaKEHUSI TAKUM 00pPa30M, YTOOBI OH paboTall B «TEMHOM» COCTOSIHUU;

[0015] DTan obHapy>KEHUSI TOTTOJTHUTEIBHO COIEPKUT: OIIPEAEIIEHUE TOTO, UTO CXeMa
0OHapyXeHUs1, COOTBETCTBYIOIIAs 00JIACTSIM, pabOTaeT HOPMAJIBHO, €CIIM BCe 00JIACTH, K
KOTOPBIM ITPUMEHSIETCSI TIEPBBI YPOBEHb, HAXOSITCS B «CBETIIOM» COCTOSTHUM, U BCE 00JIACTH,
K KOTOPBIM TPUMEHSIIICSI BTOPOM YPOBEHb, HAXOAATCS B «TEMHOM» COCTOSIHUU, OTIPEIEIAETCS
TO, UTO CXeMa OOHapYKEHUs, COOTBETCTBYIOIIAs 00JIACTSIM, paboTaeT HOPMAJIBHO.

[0016] ITpuyem, aTan OOHAPY>KEHUSI TOTIOTHUTEIBHO COIEPIKUT: U300paAKEHUS,
OTOOpaXAIOIIMECS] KOMIIOHEHTOM OTOOPaKEHUSI, COOMPAIOTCS U CPABHUBAIOTCS C
MpeIBAPUTENILHO OIMPEIETICHHBIM CTAaHAAPTHBIM 00Pa3IOM.

[0017] ITanenb aucruiest BKJIIOYAET B c€0s1 KOMIIOHEHT OTOOPaKEHUSI U CEHCOPHbIN
KOMITOHEHT, COBMECTHO UCIIOJIb3YIOIIHE OOIIHE AIEKTPOoabl. OOIIME 37K TPOIBI PA3IEIISIIOTCS
Ha MHOECTBO 00JI1aCTeM, pacroloKeHHBIX B MaTpuiie. OOIIUiA 2JIEKTPO/T B KAk 0N 00J1acTH
COEJIUHSIETCS] C CEHCOPHBIM UMIIOM IMOCPEACTBOM cxeM oOHapyskeHus. [lanens aucruies
JIOTTOJTHUTEIBHO COAEPIKUT 11O MEHBIIIEH MEpE ABE CXEMbI YIIPABJICHUS IEPEKITIOUEHUSMM J1J15
yIpaBlIeHUs CXeMaMu OOHAPYKEHUSI, COOTBETCTBYIOIIIMMHU MHOKECTBY 00J1acTe,
MpeIBAPUTENILHO OIPEIEICHHBIM 00pa30M, BCIIEICTBUE YETO OOIIMHI 3JIEKTPO B KaKI0M
00J1aCTH U OOLIMI 3TIEKTPO/T B CMEXKHOMN 00JIACTH YIPABIISIOTCS Pa3IMYHBIMU CXEMAMU
yrpaBlieHus nepekyiroueHusiMu. Korjga KoMIOHEHT 0TOOpaXXKeHUs] HAXOUTCS B COCTOSIHUU
0TOOpa’XeHusl, MO0 MEHbIIIEN Mepe ABE CXEMbI YIIPABIICHUS IEPEKITIOUCHUSIMU SIBIISTIOTCS
BBITTOJITHEHHBIMU C BOBMOYKHOCTBIO YCTAHABIIMBATH OOI1IEe HAMPSKEHUE 1J1s1 OOIIEro 3JIeKTPoaa
BO MHOecTBe oOnacteit. COCTOSIHUSI OTOOpaXKEHHSI KOMITOHEHTa OTOOPaKeHHUSI BO MHOXKECTBE
obnacTeil 0OHAPYKUBAIOTCS 171 TOTO, YTOOBI ONPEAEIUTh HAPYIIEHUE PAOOTHI CXEMBI
oOHapyxeHus. Takum myTeMm oOHapykeHue cxeMbl TP MOXeT BBIOIHATHLCS O0Jiee TPOCTHIM
u 0osee 3pHEKTUBHBIM 0OPa30M.

KPATKOE OIMMCAHME YEPTEXEN

[0018] ®UT. 1 mpencrasisieT cOOOM cCXeMaTUIECKOE U300 pakeHHE KUAKOKPUCTATUIMIECKOM
MaHEeNIU C CEHCOPHOM (PYyHKIMENH B COOTBETCTBUHU C MEPBBIM BAPUAHTOM OCYIIIECTBIICHUSI.

[0019] ®UT. 2 npeacrapisieT cOOOI CXeMaTUIECKOE U300paKEHUE KUTKOKPUCTAITUUECKON
TIAHEJIM C CEHCOPHOI (PYHKIMEN B COOTBETCTBUU CO BTOPHIM BAPUAHTOM OCYIIIECTBIICHUSI.

[0020] ®UT. 3 mpeacTapiseT coO0i OII0K-CXeMY, ULTIOCTPUPYIOIIYIO CITOCOO OOHAPYKEHUS
ONIMOOK KUIKOKPUCTATUTMUECKUX ITAHENEeH C CECHCOPHBIMU (DYHKIUSIMU B COOTBETCTBHHU C
OJHMM BapUAHTOM OCYILIECTBIIEHUSI.

[0021] DUT'. 4 mpencraBiaseT COOOM CXeMaTUUECKOE U300paKeHHUE, ITOKA3bIBAIOIIEE
OoOHapyX eHHe OIMOOK KUIKOKPUCTATUIMUECKUX MaHeel ¢ CeHCOpHOW (QyHKIMElN B
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COOTBETCTBUU C OJHUM BAPUAHTOM OCYLLIECTBIICHHUS.

IMOJAPOBHOE OITMCAHUE BAPUAHTOB OCYIIECTBJIEHU A

[0022] Teneps BapuaHTHI OCYIIIECTBIICHUS M300peTeHUS OYAYT OMTUMCHIBATHCS AajIee B 3TOM
JIOKyMEHTE 00JIee MOJIHO CO CChUIKOM Ha COMPOBOK/IAIOIINE YEPTEXKHU, B KOTOPBIX MTOKA3AHBI
BapUAHTHI OCYIIECTBJIEHUS U300PETEHUS.

[0023] DUT. 1 mpexacrapisieT cOOOI CXeMATUIECKOE U300paKEHUE KUTKOKPUCTAILTUUECKON
TMAHEJIM C CEHCOPHBIMHU (DYHKIMSIMU («TTaHEIb JUCIUIES») B COOTBETCTBHH C IEPBBIM BAPHAHTOM
ocyuiectBiaeHus. Kak nmokaszano, nanesnb 10 qucriest BKIIOYAET B €051 KOMITIOHEHT
OTOOpaXEHUS U CEHCOPHbINM KOMIIOHEHT, COBMECTHO MCITOJIb3YIOIINE O0IIMe 3IeKTPpOoAsI 11,
12, 13, 14, 21, 22, 23, 24, 31, 32, 33, 34, 41, 42, 43, 44, 51, 52, 53, 54, KOTOpBIE ONPEACIISIOT
MHOECTBO 00JracTel, pacIiojIOKeHHBIX B MaTpuie. OOyl 3IeKTpo B KaXKI0MU 001aCTH
coeMHsIeTcs ¢ ceHCOpHBIM uniioM 102 nmocpeactBom cxemsbl 101 oOHapyskenus. [Tanens
JTUCTLIES! TIOTIOJTHUTEILHO BKJItoUaeT B cedst iBe cxeMbl (O-Vcom, E-Vcom) yripaBieHus
MEePEKTIOUCHUSIMU 151 YITPABJIEHUSI CXeMOM OOHAPY>KEeHUsI, COOTBETCTBYIOIIENH MHOXKECTBY
obJiacTeit, peaBapUTESIbHO OMpeleJIeHHbIM 00pa3oM. B cBsi3U ¢ 3TUM, OOIIUiA 37IEKTPOI B
KaXJ101 00J1aCTH U OOIIMH 3JIEKTPO/I B CMEKHOM 00JIACTU MOTYT YIIPABIISITHCS pA3IMUHBIMU
cxemamu (O-Vcom, E-Vcom) ynipaBienus nepekimtoueHussMu. CrieioBaTeNbHO, KOT1a
KOMITOHEHT OTOOpaXXEHUSI HAXOUTCS B COCTOSTHUM OTOOPpaKeHHUsI, TI0 MEHbIIIeH Mepe J1Be
cxeMbl (O-Vcom, E-Vcom) yripaBiieHUS IEPEKITIOUEHUSIMUA MOTYT KOH(PHUTYpUpOBAThH 001IIee
HaMpsDKEHUE ISl OOIIEero JIEKTPO/Ia BO MHOXKECTBE 00JIaCTel U MOTYT BBIIIOJIHSTh
0oOHapy’KeHUE HaPYIICHUsI paOOTHI B COOTBETCTBHHU C COCTOSIHUSIMU OTOOPaKEHHSI B 00JIACTSIX.
B nnpumepe MHOKeCTBO obacTteli moka3zaHo B Matpuie 4x5. Cxemsl (O-Vcom, E-Vcom)
yIpaBIICHUS MTEPEKITFOYSHUSIMU MOTYT YIIPABIISITH OOIIUM 3JIEKTPOAOM YePETyFOIITUMCS
oOpazom. O6mme anexkTpoas! 11, 13,22, 24, 31, 33,42, 44, 51, 53 ynpaBisitoTcst TPy IIOMOIIU
cxeMbl (O-Vcom) yrpaBiieHus niepekimroueHussMu. O01ue a5mexkTpoast 12, 14, 21, 23, 32, 34,
41, 43, 52, 54 ynpasnaroTcs npu noMoim cxemsl (E-Vcom) yripaBiieHMs TEPEKITIOUYEHUSMMU.

[0024] B ogHOM BapyaHTe OCYIIECTBICHUS MTAHEb IUCIUICS JOIIOJTHUTENIBHO BKIIIOYAET B
ce0s1 MHOKECTBO KOMITOHEHTOB 103 nepekIiroueHust ¥ 1o MeHblel Mepe o1y cxeMy (Vcom-
IN) ucrounuka nuranusi. KomnoneHntsl 103 nepekiroueHus: pacnoiararoTcs COOTBETCTBYOLIMM
00pa3oM B COOTBETCTBHMHU CO cxeMoli 101 oOHapyKeHUS U ITOCIIeIOBATEIIbHO COSAUHSIIOTCS B
npenenax cxembl 101 ooHapyskenust. Cxema 101 o6Hapy>KeHUsI JOTIOJTHUTETIBHO COEAUHSETCS
co cxeMoit (Vcom-IN) ucrounuka nuranusi. [1o mensien mepe ase cxembl (O-Vcom, E-Vcom)
YIIPABJICHUS TIEPEKITFOYEHUSIMU COETMHSIOTCS C KOMITOHEHTaMU 103 epeKITFoueHNs], BCJICACTBUE
4yero KOMIOHEHTHI 103 nmepekiTtoueHust yIpaBasaioTCs TAKUM 00pa30oM, YTOObI BKIIFOYATHCS
WJIY BBIKJIIOUATBCA MpU ITomoiu cxeM (O-Vcecom, E-Vcom) yripaBieHust NEPEKIIOYEHUSIMUA,
JUJISI TOTO YTOOBI COEUMHSTH UK paccoeAUHATH cxeMy 101 obHapyxkeHus u cxemy (Vcom-IN)
UCTOYHUKA nUuTaHus. [IpenmyiecrBeHHO KomyecTBO cxeM (Vcom-IN) ucTouHuKa nuraHus
paBHSETCA OJTHOM, U KomuecTBO cxeM (O-Vcom, E-Vcom) yripaBiieHns: NEpEKIIIOYEHUSIMUA
paBHseTcs AByM. Hampumep, B TeueHue mpoiecca ooHapyskeHus Ha cxemy (Veom-IN) momaeTcs
HampspDKeHUe BBICOKOTO ypoBHs. Korma Ha 06e cxembl (O-Vcom, E-Vcom) ynipasieHust
MEePEKITIOUCHUSIMU TTOJIAETCS] HATIPSIKEHUE BBICOKOTO YPOBHSI, BCE KOMITOHEHTHI 103
MIEPEKITIOYCHUSI BKITFOYAIOTCS, U BCE OOIIME JIEKTPObI HAXOISITCS B «CBETIIOM» COCTOSTHUM.
Korna Ha o6e cxembl (O-Vcom, E-Vcom) ynpasieHust NepekItoueHUSIMU TOIAETCS HAITPSKEHUE
HU3KOT'O YPOBHS, BCE KOMIMOHEHTHI 103 mepeKItoueHus: BHIKITIOUAIOTCS, U BCe 00III1e
3JIEKTPOJIbI HAXOASATCS B «TEMHOM» cocTostHMU. Koria Ha cxemy (O-Vcom) ynpasieHus
MEPEKIIIOUEHUSMU [IOAAETCS HAIIPSKEHUE BBICOKOT'O YPOBHS, KOMITOHEHTHI 103 repekitoueHus,
coeauHstomecs co cxemoit (O-Vcom) ynpaBiieHUs! NEPEKIIIOUYEHUSIMU, BKITIOYAIOTCS, 00IIME
anekTponnl 11, 13,22, 24, 31, 33, 42, 44, 51, 53 HaXoAATCS B «CBETIIOM» cocTosiHuM. Kornma
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Ha cxemy (E-Vcom) yrpaBiieHUs! HEPEKIIFOYEHUSMMU [1OIAETCS HATIPSX)KEHUE HU3KOTO YPOBHS,
KOoMNOHeHTHI 103 nepexmntouenus, coequusatomuecs co cxeMoi (E-Vcom) ynpasienus
MEePEKIIOUCHUSIMHU, BBIKITIOUAIOTCS, U 00IIMe 37IeKTpoabl 12, 13, 21, 23, 32, 34, 41, 43, 52, 54
HaXOMSTCA B «TEMHOM» cOCTOSIHUM. Eciu nuzobpaskeHue oToOpaxeHus COBIAAAET C
HOPMAaJIbHBIM U300pakeHUueM, 0003Hauas TO, YTO OLIMOKHU HE ITPOU3OIILIO, OPEACIISIETCS
TO, YTO OIIMOKM He Tipousonuio. Eciu nzo0pakeHne oToOpakeHust OTIUIAETCS OT
HOPMaJIbHOTO U300 paXKEHUs, ITO SBIISIETCS] TPU3HAKOM HapylieHus: paboTel. Takum o6pazom,
ocyuiecTBisieTcs 3¢ pekTuBHOE 0OHapYKeHue cxembl TP.

[0025] B BapuanTe oCyIiecTBIECHMS 001aCTU YCTAaHOBKU KOMITOHEeHTa 103 nepekitoueHus,
cxeM (O-Vcom, E-Vcom) ynipasiieHUs NIepeEKITIOUYEHUAMH, cxeMbl (Vcom-IN) ucTouHuka
MUTaHUs U ceHCcopHOTO unna 102 nmepekpriBaroTcs, kKak nmokazano Ha ®UT. 1. B apyrom
npuMepe KoMrioHeHT 103 nepekntodyeHus, cxeMsl (O-Vecom, E-Vcom) yripasieHus
MEePEKITIOYEHUSIMH, cxeMa (Vcom-IN) MCTOYHHKA MIMTAHUS PACIIONATAI0TCS HA OJTHOW CTOPOHE
OOIIETOo JIEKTPOAA, T.€. BAAJIEKe OT 001acTH ycTaHOBKU. CeHCOpHbIt uutl 102 37IeKTpUIeCKUM
06pa3oM coenuHseTcs co cxemol 101 oOHapykeHHUsl, pacloIO)KEHHON Ha OJHON CTOPOHE
koMnoHeHTa 103 nepexsiroueHus1, ToOJM30CTH K 0011IeMy 3J1eKTpoy. B onHOM BapuaHTe
OCYIIIECTBJICHHS YCTPOWCTBO ISl aBTOMATUYECKOTO PACIIO3HABAHMS 0OPA3IOB MAaHENH TUCTLIEs
MOJKET SIBJISITHCS BBITIOJITHEHHBIM C BO3MOXKHOCTBIO OOHAPYKUBATh OMIMOKY cxembl TP, mys
TOTO UTOOBI U30€kKaTh OOHAPYKEHUS BPYUHYIO.

[0026] ®UT. 3 mpencTaBiseT co0oi 6JI0K-CXeMy, WILTIOCTPUPYIOITYIO CITOCOO OOHAPYKEHUS
ONIMOOK KUIKOKPUCTATUTMUECKUX ITAHENEH C CECHCOPHBIMU (DYHKIUSIMU B COOTBETCTBHHU C
OJIHUM BapUaHTOM OcyllecTBIeHus. [1aHnenb aucriiest BKIIOYaeT B ce0s1 KOMITIOHEHT
OTOOPaXKEHUSI U CEHCOPHBIN KOMITOHEHT. KOMIIOHEHT 0TOOpaXXKeHUS U CEHCOPHbIN KOMIIOHEHT
MOTYT COBMECTHO HCIIOJIb30BaTh 00MIMi 31eKTpoA. OO0IIre 3IeKTPOAbI pa3AeIsIoTCs Ha
MHOECTBO o0JracTel, pacIiojIoKeHHBIX B MaTpuie. OOyl 31eKTpo B KaXKI0M 001acTH
COEUHSETCS C CEHCOPHBIM UMIIOM ITOCPEICTBOM OJTHOM cXeMbl 0OHapyxkeHus. Kak mokazano
Ha OUT'. 3, cnocob o6Hapy)eHUs OIMOOK KUIKOKPUCTATUIMUECKUX TTaHEIIeH C CEHCOPHBIMU
(GYHKIUSIMU BKITIOYAET B Ce0SI CIICTYIOITUE ITATIBI.

[0027] Ha atamne S10, korjga KOMIOHEHT OTOOPaXXEHUSI HAXOIUTCS B COCTOSIHUM
0TOOpakeHus1, cxeMa OOHAPY>KEHUsI UCTIOJIB3YETCS ISl TOTO, YTOOBI CKOH(UTYpUPOBATH
o011ee HapsDKEHUe 151 O0IIEro JIeKTPoaa BO MHOXKECTBE OOIACTEH!.

[0028] B BapuaHTe OCyIIECTBIICHUS, TTIEpe1 TEM, KaK BbIOJHsIETCs aTan S10, Ha cxemy
(Vcom-IN) MCTOUHMKA MTMTAHUS OIAETCS HANIPSIKEHUE BBICOKOTO ypOBHS. KOMIOHEHTHI
MEPEKIIIOYECHUSI TPUCOEAUHSIOTCS] MEXK/LY CXEMOM 3JIEKTPOIUTAHHUS U CXeMOI OOHAPYKEHUs
Y YIIPABIISIFOTCS IIPY MIOMOIIM CXEM YIIPABJICHUS NTEPEKITFOUYECHUSIMH.

[0029] Kak mokazano Ha DUI'. 4, ob1111e 371€KTPOIbl pACIOIATral0TCs BO MHOYKECTBE
obOmacreit B matpuie 4x5, u cxema (Vcom-IN) ucrounuka nutaHus odeciieurBaeT ooIiee
HaMpspKeHUe o01eMy 3J1eKTpo1y. KOMIIOHEHTHI MEPEKTIOUEHUS PACIIONIATaI0TCS MEXITY
cxeMoti (Vcom-IN) MCTOUHMKA TMTAHUS U CXeMOM OOHAPYKEHMS M YIIPABJISFOTCS ITPU ITIOMOIITH
cxeM (O-Vcom, E-Vcom) ynpasnenus nepexmouennssmu. Ha srane S10 mo MeHb1et mepe
JIBE CXEMBbI YIIPABJICHUS IEPEKITIOUEHUSIMU SIBJISIFOTCS] BBITTOJIHEHHBIMHU C BO3MOYKHOCTBIO
YCTAaHOBKHU OOIIETO HATIPSDKEHUST HA CXeMe OOHAPYKEHHsI, COOTBETCTBYIOIIEH MHOXKECTBY
o0JsacTteit, mpeBapUTeSIbHO OIPeIeJIEHHBIM 00pa30M, BCIIEICTBUE YETO OOIIUl AIEKTPO B
KaXX01 00J1aCTU U OO SJIEKTPO/T B CMEXHOM 001aCTH MOTYT YIIPABIISITHCS PA3IMUHBIMU
cxeMaMH yrpasiieHus nepekiiroueHusMu. Cxemol (O-Vcecom, E-Vcom) ynpaBieHus
MEPEKIIIOYSHUSIMU MOTYT YIIPABIISITh OOIIUM 3JIEKTPOOM UepeayommmMes oopazom. Oo1ve
anekTponnl 11, 13,22,24,31, 33,42, 44, 51, 53 ynpaBistorcs nipu nomouu cxemsl (O-Vcom)
yIpaBjeHus nepexaodeHussMu. Oo1ume anekTpoasl 12, 14, 21, 23, 32, 34, 41, 43, 52, 54
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yIpaBJIsitOTCs Ipy roMoIiu cxemsl (E-Vcom) ynpasnenus nepexiiroueHusiMu. Koraa Ha cxemy
(Vcom-IN) ucroyHuka nuTaHus IoJaeTCs HAIIPSKEHUE BBICOKOI'O YPOBHS, pa3JIMYHbIE YPOBHU
npuMeHsroTes 11 cxeM (O-Veom, E-Vcom) ynmpaBieHuUs MEPEKITIOYSHUSIMHU TSI TOTO, UTOOBI
KOH(UTypUpOBaTH 00I11Iee HAIPSHKEHUE JUIsl OOIIUX 3JIEKTPOI0OB BO MHOXKECTBE 00JIacTeN.

[0030] Ha atame S11, 00HapyXUBAIOTCSI COCTOSIHUSI OTOOpaXEHUSI KOMITOHEHTA
O0TOOpakeHUst BO MHOXKECTBE 00J1acTeli AJIsl TOTO, YTOOBI OTPEIeIUTh HapyIIeHHue paboThI
CXEMbI OOHAPYKEHUS.

[0031] Ha atane S11, koraa Ha cxemy (Vcom-IN) MCTOUHMKA MUTAHUS MTOJAETCS
HaIPsDKEHUE BBICOKOTO YPOBHSI, U TTOCIIE TOTO, KaK KOHPUTYypHUpyeTCst 0011Iee HATPSIKEHHUE
00I111Iero AMMeKTpoaa B obacTsx rmpu rmomoiiu cxeM (O-Vcom, E-Vcom) ynipaBrnenus
MePEKITIOUCHUSIMU, N300pakeHUsI, OTOOPaKAIOIIMECs KOMIIOHEHTOM OTOOpaKeHMS,
COOMpAIOTCS M 3aTEM CPABHUBAIOTCS C MIPEIBAPUTEIIHHO OIPEIeICHHBIM CTAHIAPTHBIM
oOpasuoM. Eciu oTobpakaromeecs M300pakeHre COBIAIAET C IPEABAPUTEIBHO
OIPEJICTIEHHBIM CTAHIAPTHBIM 00pa3LOM, TO cXxemMa OOHAPYKEHHSI, COOTBETCTBYIOIIAS
MHOJKECTBY obutacTeit, pabotaeT HopMasibHO. Eciiu oToOpaxkaroieecs: u300pakeHue
OTJIMYAETCS OT MPEABAPUTENIBHO OIPEIEIIEHHOTO CTaHIapTHOTO 00pa3ia, To cxeMa
00HapyXeHUs, COOTBETCTBYIOIIASI MHOYKECTBY 00JIaCTEM, MOXKET SIBIISITHCS OIITMOOYHON.

[0032] B BapuaHTe ocyiiecTBiIeHus, korjaa Ha cxeMmy (Vcom-IN) uCTOUHMKA MUTAHUS
MOJAETCSI HANPSIKEHNE BBICOKOTO YPOBHSI, IIEPBbIN YPOBEHb IPUMEHSETCS IO MEHbBIIIEH MEPE
K 1ByM cxemaM (O-Vcom, E-Vcom) ynpaBiieHust riepekjiroueHusiMu. [1epBbiil ypoBeHb
MpeIHa3HAYAETCA IJIs1 yIIPABJIECHUS KOMIIOHEHTOM OTOOpaXXEHUs TAKUM 00pa3oM, YTOObI OH
paboTan B «cBeTsIoM» cocTosiHuM. Korga Bce cocTosiHusl 0TOOpakeHust OOHAPYIKEHHBIX
o0JacTel HaXOISITCSL B «CBETJIIOM» COCTOSIHUEM, OMIPEACIISIETCS TO, UTO CXeMa OOHAPYKEHHUS,
COOTBETCTBYIOIIAsI MHOXKECTBY 00Jj1acTel, paboTaeT HOpMaIbHO. B mpuMepe nepBbIil ypOBEHb
siBJIsIeTCS BICOKUM ypoBHeM. Koraa Ha cxembl (O-Vcom, E-Vcom) yripaBieHust
MEPEKITIOUYCHUSIMU ITOJAETCS HAPS)KEHUE BBICOKOTO YPOBHSI, BCE KOMITOHEHTHI IMEPEKITIOYCHUS
BKJTIOUAIOTCS. A UMEHHO, BCE OOIIIME 3JIEKTPO/IbI HAXOASTCS B «CBETJIIOM» cocTosiHUM. Korna
Ha cxeMsbl (O-Vcom, E-Vcom) ynipaBiieHHs NEPEKITIOYEHUSMH IT0AAETCS HAIIPSDKEHUE HU3KOTO
YPOBHS, BCE KOMITIOHEHTHI IEPEKIJIFOUYEHHUS BBIKTIOUAIOTCSA. A KIMEHHO, BCE OOIITUE DIIEKTPOIbI
HaXoJsTCA B «TeMHOM» cocTosiHMU. Koraa Ha ogHy u3 cxeM (O-Vcom, E-Vcom) ynipaBienust
MEPEKITIOUCHUSIMU TTOJIAETCS] HATIPSIKEHUE TIEPBOTO YPOBHS, COOTBETCTBYIOIINI KOMIIOHEHT
MEPEKITIOUEHUS BKIIIoYaeTcsl. Biocnencreuu Ha ipyryto cxemy (O-Vcom, E-Vcom) yripaBieHus
MEPEKITIOUCHUSIMU TTOJIAETCS HATIPSIKEHUE BTOPOTO YPOBHS, COOTBETCTBYIOIIUI KOMIIOHEHT
MIEPEKIIIOUEHUS BBIKIIIOUaeTCs. BTopoy ypoBeHb peaHa3HAYAETCS AJIS1 yIIPABIIEHUS
KOMIIOHEHTOM OTOOpa’Ke€HUs TAKUM 00pa30oM, YTOOBI OH pabOTal B «TEMHOM» COCTOSIHUU.
Ecnu Bce 061actu, Ha KOTOPBIE TTOJIAETCSl HATIPSKEHUE MEPBOr0 YPOBHS, HAXOATCS B
«CBETJIOM» COCTOSIHUH, U BCe 00JIACTH, HA KOTOPbIE IMOIAETCS HATIPSKEHUE BTOPOTO YPOBHS,
HAaXOJISITCS B «TEMHOM» COCTOSIHUM, OTIPEIEIISIETCSl TO, YTO CXeMa OOHapyKeHus,
COOTBETCTBYIOIIAs 00JacTsIM, paboTaeT HopMmajbHO. [IpeumyliecTBeHHO, BTOPOi ypOBEHD
ABJISIETCS HU3KMM ypoBHeM. Kak nokazano B yactu (a) Ha UI'. 4, koraa Ha cxemy (Vcom-
IN) ucrouyHuka nuTaHUs OIAETCA HATIPS)KEHUE BBICOKOT'O YPOBHS, HA cxemMy (O-Vcom)
VIIPABJIEHUS [IEPEKITIOUEHUAMU ITOIAETCS HAIIPSIKEHUE BBICOKOTO YPOBHS U Ha cxemy (E-
Vcom) yripaBiieHUs IEPEKITIOYEHUSIMM ITOIAETCA HATPSKEHUE HU3KOTO YPOBHS. KOMITOHEHTHI
MIEPEKITIOUECHUS], COeIMHSIIoNIMECS co cxemol (O-Vcom) ynpaBiieHUs! IEPEKITIOUECHUSIMH,
BKJIIOUAKOTCS, U KOMIIOHEHTHI IIEPEKITFOUCHUS, COEAUHSIoIMeEcs: co cxemoi (E-Vcom)
yIpaBJeHUs TIePEKITIOUeHUSIMH, BhIKITFouarotcs. Ooiue anexktpoas! 11, 13,22, 24, 31, 33, 42,
44,51, 53 HaXOATCS B «CBETJIIOM» COCTOSIHUM, U 00IITMe 37IeKTpoabl 12, 14, 21, 23, 32, 34, 41,
43, 52, 54 saxomsaTcs B «TeMHOM» cocTosiHuM. Kak nmoka3ano B yactu (b) na ®UI'. 4, korma
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Ha cxemy (Vcom-IN) HCTOUHMKA MUTAHUS TOAAETCS HAIIPSI)KEHUE BLICOKOI'O YPOBHSI, HA CXEMY
(O-Vcom) ynpaBiieHMs IEPEKITIOYEHUSMH [IOAAETCS HAIIPSIKEHUE HU3KOT'O YPOBHS M HA CXEMY
(E-Vcom) ynpaBiieHMs IEPEKIIIOUCHUSIMU TIOJAETCS HAMPSHKEHHUE BBICOKOT'O YPOBHS.
KoMIoHeHThI nepekitoueHusi, coeAuHstomuecs co cxeMmoi (O-Vcom) ynpasiieHus
MEPEKITIOUEHUSIMU, BBIKITIOUAIOTCS, U KOMIIOHEHTHI EPEKITIOUECHHUS], COSAUHSFOIITUECS CO CXEMOM
(E-Vcom) ympaBiieHMs TIepeKIIIOUeHUSIMM, BKITIodaroTcs. Oo1ue annexkTpoast 11, 13, 22, 24,
31, 33,42, 44, 51, 53 HaXOAATCS B «TEMHOM» COCTOSIHUM, U 001IMe 37IeKTpo bl 12, 14, 21, 23,
32,34, 41, 43, 52, 54 HaX0ASTCS B «CBETIIOM» cocTosiHuU. Ecium oToOpakaroneecs
N300pakeHUE COBMIAIACT C IIPEBAPUTETLHO OIIPEICTICHHBIM CTAaHIaPTHBIM 00pa3loM, cCXemMa
00OHapyXeHMs, COOTBETCTBYIOIIIAsi MHOXKECTBY 00J1acTel, paboTaeT HopMmalibHO. Eciin
oTOOpakaroieecs: 300PaKEHUE OTIIMYACTCS OT MPEBAPUTEIIHHO OTIPEIETIEHHOTO
CTaHJapTHOro o0pasia, cxemMa oOHapy>KEeHHUsI, COOTBETCTBYIOIIAS MHOXKECTBY 00JIaCTeH,
MOJKET SIBIISITHCS OIITMOOYHOM.

[0033] B BapuaHTe OCYIIECTBICHUS MOXKET KOH(UTYPHUPOBATHCS aBTOMATUIECKOE
pacrno3HaBaHue 00pa3lOB MaHEIM AUCTUIES 1 TOr0, YTOOBI 0OHAPYKUBATH OIIIMOKY CXEMBI
TP, n71st TOro, 4TOOBI U30€KATh OOHAPYKEHUS BPYUHYIO.

[0034] [TpuHMMas BO BHUMaHKE BBIIIEU3I0KEHHOE, TTaHE b JUCIIIES BKIIIOYAeT B ce0st
KOMITOHEHT OTOOPaKEHHUS U CEHCOPHBINM KOMITOHEHT. KOMIOHEHT 0TOOpakeHHs U CEHCOPHBII
KOMITOHEHT MOTYT COBMECTHO UCIOJIb30BaTh OOIIMH 351eKTpoA. OO11IMe 3JIeKTPOIbI
pas3aesSoTCs Ha MHOXKECTBO obJracTel, paciioIoKeHHBIX B MaTpuie. OOl 21eKTpo B
KaXXI0¥ 00J1aCTH COETUHSETCS C CEHCOPHBIM YMIIOM ITOCPEJICTBOM OJTHOM CXEMBI OOHAPYKEHUSI.
[Tanensb qucries JOMOJHUTEIBHO BKITIOUAET B ce0s1 [0 MEHBIIIEH MEPE IBE CXEMBI YITPABICHUS
MEPEKITIOUEHUSIMU, KOTOPBIE SIBIISTFOTCS BHITTOJTHEHHBIMU C BO3MOYKHOCTBIO YCTAHOBKHU OOIIIETO
HaIpsHKEHUST Ha CXeMe 0OHAaPYKEeHMs, COOTBETCTBYIOIIEH MHOKECTBY 00JIaCTEH,
MpeIBapUTEIIFHO OIPeIeJIEHHBIM 00pa30M, BCISACTBUE YeTO OOIIMIA 3JIEKTPOI B KaXKI0M
00J1aCTU ¥ O0IIKH TIEKTPO/] B CMEKHOM 00J1aCTU MOTYT YIPABIATHCSA PA3TIMYHBIMU CXEMaMU
yIpaBjeHUs MePEeKII0YeHUIMU. B 1omoHeHre K 3TOMY, KOT/1a KOMIIOHEHTHI OTOOPaKEHUS
HaXOJATCS B IIPOLECCEe OTOOPAKEHUSI, COCTOSTHUS OTOOpakeHUsI 00J1acTelt KOMITIOHEHTA
0TOOpaXeHUsI MOTYT OOHAPYKUBATHCS 11 TOTO, YTOOBI OMPENEIIUTh, SIBIISIETCS JIU CXeMa
OOHapYyKEHUS OIITMOOYHOM, YTO OCYIIECTBIIsAET OoJiee IIpocToe u 6ojee 3¢ PeKTUBHOE
oOHapyxeHue 11 cxembl TP.

[0035] EcTh oCHOBaHuUE TOJIaraTh, YTO HACTOSIIME BAPUAHTHI OCYILIECTBIICHUS U UX
MPEUMYIIECTBA CTAHYT MTOHSATHBIMU U3 MIPEIIECTBYIOIIETO OMUCAHUS, U CTAHET OUEBUIHBIM,
YTO K TOMY € pa3JIMIHbIE U3MEHEHMSI MOTYT OCYIIECTBIISATHCS 0€3 BbIX0/1a 3a MpeIeibl
CYIITHOCTU U 00beMa N300 PETEHUS UJTH 33 CUET BCEX €r0 MAaTePUATBLHBIX TPEUMYIIIECTB, TPUYEM
OITMCAHHBIE BBIIIIE B HACTOSIIEM IOKYMEHTE IMTPUMEPBI IPOCTO SBIISIFOTCS MTPEUMYIIIECTBEHHBIMU
WJIM TPUMEPHBIMU BapUAHTAMM OCYIIIECTBIICHUS U300pETCHMS.

(57) ®opmyna nuzoopeTeHus

1. [TaHenp gucIiiest ¢ CEHCOPHBIMU (DYHKIMSIMM, BKITFOUAIOIIAS:

KOMIIOHEHT OTOOPaKEHUS U CEHCOPHBINM KOMITOHEHT, COBMECTHO MCITOJIB3YIOIIUE O0IIIHe
3K TPOIBI, OOIIHE ITEKTPOIBI PA3IEISIOTCS HAa MHOXKECTBO 00J1acTel, pacoI0OKEHHBIX B
MaTpuiie, OOIIHI AIEKTPOT B KAXKIOM 00JIACTH COSAUHSIETCS C CEHCOPHBIM YMITOM ITOCPEICTBOM
CXeM OOHAPYIKEHMUS, TTaHEITb JUCIUIES JOTIOJTHUTEIBHO COIEPIKUT IO MEHBIIICH MEPE JBE CXEMBI
YIIPaBJICHHS MEPEKITFOUCHUSIMU JIJTS YIIPABIICHUS CXeMaMu 0OHaPYKEHHSI, COOTBETCTBYIOIIUMHU
MHOJECTBY 00J1acTeli mpeIBapuTeIbHO OTpeIeJIEHHBIM 00pa30M TaK, YTO OOIIUI AIEKTPO/T
B KaXKI0M 00JIaCTH M OOIIMI 3JICKTPO B CMEXKHOM 00JIaCTH YIPABISIOTCS Pa3IMYHbIMU
CXeMaMHU YIIPaBJICHUS TIEPEKIIOUCHUSIMHU, KOTIa KOMIIOHEHT OTOOPaKEHUSI HAXOAUTCS B
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COCTOSIHUM OTOOPa’KEHUSsI, IO MEHBIIIEN Mepe IBE CXeMbl YIIPABJICHUSI MEPEKITIOUEHUSIMU
CKOH(UTYpUPOBAHBI C BO3MOKHOCTHIO YCTAHABIMBATD 00IIIee HATIPSHKEHUE JIJIs1 OOIIEro
3JIEKTPO/1a BO MHOXKECTBE 00JIaCTEM, U COCTOSIHUSI OTOOPa’KEHUsI KOMIIOHEHTA OTOOpaKEHUsT
BO MHOXECTBE 00Jj1acTelt 0OHAPYKMBAFOTCS JIsI OTIPEICTICHUS] HAPYIIEHUs paOOThI CXEMBI
OOHaApYXKEHMUS;

MpUYeM, IMaHeIb JUCTIIES JOTIOTHUTEIBHO COEPKUT MHOKECTBO KOMIIOHEHTOB
MEPEKITFOUYCHMS U TIO0 MEHBIIIEH Mepe OHY CXeMY MCTOUYHHKA TTUTAHWS, KOMITOHEHTBI
MEPEKITIOYECHUSI PACTIOIATAIOTCS COOTBETCTBYIOIIMM 00Opa30M B COOTBETCTBUU CO CXEeMaMHU
0OHapyXEeHHS, KOMITOHCHTBI IEPEKITIOUSHUS TIOCIIEIOBATEIILHO COSTUHSIFOTCS B TIpeIeiax
CXEMbl OOHAPYKEHUsI, CXeMa OOHAPYKEHHMSI IOTTOJIHUTEIbHO COEIUHSIETCS] CO CXEMOM
UCTOYHHMKA MMUTAHUS, TIO MEHBIIIEN Mepe IBE CXEMbI YITPABJICHUSI IEPEKITIOUECHUSIMU
COCJTUHSIIOTCS C KOMITOHEHTAMHU MEPEKITIOUEHUS TaK, YTO KOMITOHEHTHI MEPEKITIOUCHUS
YIPaBIISIIOTCS TAKUM 00pa30M, YTOOBI BKITIOUATHCS WM BBIKTIOUATHLCS TIPU TTIOMOIIU CXEM
yIpaBIICHUS TTEPEKITFOYCHHUSIMU JIJTSI TOTO, YTOOBI COSMHATD UM PACCOEAUHSTH CXEMY
OOHApPYKEHUS U CXEMY UCTOYHUKA TTUTAHUS,

KOJIMYECTBO CXEM UCTOYHUKA IMMTAHUS PABHSETCS OTHOMY, M KOJIMUECTBO CXEM YITPABIICHUS
MEPEKITFOYCHUSIMU PABHSCTCS IBYM; U

KOMITOHEHT MEePEKITIOYEHUS], CXEeMbI YIIPABIICHUS IEPEKITIOYSCHUSIMH, CXeMa UCTOUHUKA
MMATAHUS ¥ 00J1aCTh YCTAHOBKHM CEHCOPHOTO UHMITA MEPEKPBIBAIOTCS, UM KOMITOHEHT
MEPEKITIOYCHMUSI, CXEMBbI YIIPABIICHHUS MTEPEKITIOYSHUSIMU, CXeMa UCTOUHUKA MTUTAHUS
pacnoararoTcs Ha OHON CTOPOHE OOIIEro 3JIEKTPO/1a BAAJIEKE OT 00JIACTH YCTAaHOBKHU
CEHCOPHOTO UMIIA.

2. [Nanens gucruies 1o 11. 1, B KOTOPOI CEHCOPHBIN YMIT 3JIEKTPUUECKUM 00pa3oM
COCJTUHSIETCS CO CXEMOM 0OHAPYKEHHMSI, pACIIOJIOKEHHOM HA OJTHOM CTOPOHE KOMITOHEHTA
MEePEKIIOUYCHMS TTOOJIM30CTH OT OOIIET0 JIEKTPOA.

3. ITanenp gucries: ¢ CCHCOPHBIMU (DYHKIMSIMU, BKITIOUATOIIAS:

KOMITOHEHT OTOOPaKEHUSI U CEHCOPHBIN KOMITIOHEHT, COBMECTHO UCIOJIB3YIOIIME O01Ire
3IIEKTPOIBI, OOIIHE IITEKTPOABI PA3IEISIOTCS HA MHOXKECTBO 00J1acTel, paclo0OKEeHHBIX B
MaTpuIie, OOIITHIA AIEKTPOT B KAXKIOM 00JIACTH COSMHSIETCS C CEHCOPHBIM YMITOM ITOCPEICTBOM
CXeM OOHapyKEHUs!, MaHEeIb AUCILIES JOTIOTHUTEIHFHO COJIEPKUT JIBE CXEMbI YIIPABIICHUS
TIEPEKITIOUCHUSIMU TS YITPABJICHHUSI CXeMaMH 0OHAPY KeHHUsI, COOTBETCTBYIOITUMHU MHOXKECTBY
obtacTe, peaBapUTENIbHO OMpeIeJIEHHBIM 00pa30M, BCIIEICTBUE YETrO OO 3JIEKTPO/I B
KaX 101 00JIaCTH ¥ OOIIIHIA AIEKTPO]T B CMEXKHOM 00JIACTH YIIPABIISIOTCS PA3IMYHBIMU CXEMaMU
yIpaBlIEeHUs MTEPEKITIOYEHHUSIMU, KOT/1a KOMIIOHEHT OTOOPaXKeHUSI HAXOJIUTCSI B COCTOSIHUN
O0TOOpakeHusl, IO MEHBIIIEH Mepe JBE CXEMBI YIIPABJICHUS TIEPEKITIOUCHUSIMHU SIBIISIOTCS
BBITTOJTHEHHBIMH C BO3MOKHOCTBIO YCTaHABIIMBATH 00IIIee HATIPSDKEHHUE TS OOIIETO 3JIEKTPoIa
BO MHOJKECTBE 00J1acTel, M COCTOSTHUS OTOOpaKEHUSI KOMITOHEHTA OTOOpaKeHUs BO
MHOJECTBe 001acTelt 0OHAPYKUBAKOTCS TSI TOTO, YTOOBI OMPEIECTIUTH HapyIIeHHe pabOoThI
CXeMbI OOHAPYKEHUS.

4. Ilanenp qucruies 1o 1. 3, KpOMe TOTr0, BKITFOYAKOIIAsI MHOKECTBO KOMIIOHEHTOB
MEPEKITFOYCHMS U TT0 MEHBIIIEH Mepe OJHY CXeMY MCTOUYHHKA MTUTAHWS, KOMITOHCHTBI
MIEPEKITFOYCHUSI PACTIONIATAKOTCS COOTBETCTBYIOIIMM 0Opa30M B COOTBETCTBUU CO CXeMaMU
0OHapyXeHHS, KOMITOHCHTBI ITePEKITFOUSHUS TIOCIIEI0BATEIILHO COSTUHSFOTCS B ITpeeiax
CXeMbl OOHAPYKEHUSI, CXeMa OOHAPYKEHUSI IOTIOJIHUTEIBHO COETUHSIETCS] CO CXEMOM
WUCTOYHHWKA MMUTAHUS, TI0 MEHBIIIEH Mepe ABE CXEMBbI YITPABJICHUS TIEPEKITIOUECHUSIMU
COEIMHSIIOTCS] C KOMITOHEHTAMH MIEPEKITIOUEHUS], BCJIEICTBUE YETO KOMITOHEHTBI MEPEKITIOYESHUS
YIPaBIISIIOTCS TAKUM 00pa30M, YTOOBI BKITIOUATHCS WIIA BBIKTIOUATHCS TTPU TTIOMOIIHU CXEM
yIpaBIICHUS TTEPEKITFOYCHHUSIMU JIJIS TOTO, YTOOBI COSAMHATD UIIM PACCOCAUHSITH CXEMY
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0OHapY’KEHUSI U CXeMY UCTOYHHMKA MTUTAHUSI.

5. ITanens auciies 1o 1. 4, B KOTOPOW KOJIMYECTBO CXEM UCTOUYHMKA MMUTAHUS PABHSIETCS
OJIHOM, Y KOJIMYECTBO CXEM YIPABJICHUS IEPEKTIOUEHUSIMU PABHSIETCS IBYM.

6. [Tanens gucruies 1o 1. 4, B KOTOPO KOMIIOHEHT MEPEKITIOYEHUS], CXEMbI YIIPABIICHUS
MEPEKIIIOYCHUSIMU, CXEMA UCTOUYHMKA MTUTAHUS U 00J1aCTh YCTAHOBKU CEHCOPHOTO YUIa
MEPEKPBHIBAIOTCS, WIIK KOMIIOHEHT MEPEKITIOYCHHUSI, CXEMbI YIIPABIICHHUS IEPEKITIOUECHUSIMH,
CX€Ma UCTOYHHMKA MUTAHUS PACIOIATalOTCsl HA OJHOM CTOPOHE OOIIETo IEKTPO/1a BAAJIEKe
OT 00JIaCTH YCTAHOBKM CEHCOPHOTO YMIIA.

7. Ilanenp qucruied 1o 1. 6, B KOTOPOH CEHCOPHBIHN YMIT 3JIEKTPUYECKUM 00pa3oM
COEJIMHSIETCS CO CXeMOW OOHAPYKEHMSI, PACIIOJIOKEHHOM Ha OJJHOI CTOPOHE KOMIIOHEHTA
MEPEKITIOYSHUS TOOIM30CTH OT OOIIETO AIEKTPOIA.

8. Crioco® oOHapykeHust OIMOOK JJIs MaHEeJeH AUCILIEsS C CEHCOPHBIMU (QYHKLMUSIMH,
MaHEeJb IUCILIES COAEPKUT KOMIIOHEHT OTOOPaXKEHHsI M CEHCOPHBIM KOMIIOHEHT, COBMECTHO
UCIOJIB3YIOIIKE OOIIKE JIEKTPOIbI, OOIIUE IJIEKTPO bl PA3AEIISIIOTCS HA MHOXKECTBO 00JIaCTEM,
PACIOJI0KEHHBIX B MATPHLE, OOIIHE 3TIEKTPObI B KAXKI0M 00JIACTH COEAUHSIIOTCS C CEHCOPHBIM
YUIIOM IIOCPEICTBOM CXEMBI OOHAPYKEHUSI, IPUUYEM CIIOCOO COACPIKHUT:

KOH(UTypHUpOBAHUE OOILIEr0 HATIPSHKEHUS J1sI OOLIMX 3JIEKTPO/I0OB BO MHOYKECTBE OOJ1acTel
MOCPEICTBOM CXEMbI OOHAPYKEHHS, KOTJIa KOMIIOHEHT OTOOPaKeHUsI HAXOIUTCS B COCTOSIHUM
oTOOpaXeHus; u

0OHapy’KEHHE COCTOSIHUSL OTOOPaKEHHsI KOMIIOHEHTAa OTOOPAXKEHUSI BO MHOKECTBE
obiactel, yIst TOTO YTOOBI ONIPEIEIUTH HAPYIIEHHE pabOThI CXEMBI OOHAPYKEHUSI.

9. Cnioco6 1o 11. 8, B KOTOPOM 3Tal KOH(PUIYpUPOBAHHUS AOTOJIHUTEIIBHO COAECPKUT:

KOH(pUTypUpOBaHKE OOIIIEr0 HAMPSHKEHUSI CXeMbl OOHAPYKEHUSI, COOTBETCTBYIOIIEH
MHOJKECTBY 00JIACTEH, MPU MOMOIIM 10 MEHbIIEH MEpE IBYX CXeM YIIPABICHUS
MEPEKITIOYEHUSMU ITPEIBAPUTEIBLHO OIPEICIIEHHBIM 00pa30M, TaK UTO OOIIMHI 3JIEKTPO/ B
KaX101 00J1aCTH M OOLLUI 3IEKTPO/T B CMEXKHOM 001aCTH YIPABJISIOTCSA pa3IMYHBIMU CXEMAMU
YIPABJIEHUS IEPEKTIOUEHHUSIMH.

10. Cioco0 1o 1. 9, B KOTOPOM 3Tall KOHPUTypUPOBAHUS JOTIOJIHUTEIIBHO COACPKUT
MIPUMEHEHHE ITEPBOTO YPOBHS 11O MEHbBIIIEH Mepe K ABYM CXeMaM yIPaBICHUS
MEPEKITIOYSHUSIMHU, U TIEPBBIN YPOBEHD MTPEIHA3HAYACTCS U1l YIIPABICHUSI KOMIIOHEHTOM
0TOOpaXeHUsI TAKUM 00pa30M, YTOOBI OH pabOTall B «CBETIIOM» COCTOSIHUM;

3TaIn KOHPUIypUPOBAHMSI JOIIOJHUTEIBHO COAEPKUT ONPEESIEHUE TOr0, YTO CXeMa
0OHapY’KEHHMsI, COOTBETCTBYIOIIAS 00JIACTSIM, pab0TaeT HOPMAJbHO, KOT/Ia BCE COCTOSTHUS
0TOOpaXeHUs1 OOHAPYKEHHBIX 00J1acTell HAXOASATCS B CBETJIOM COCTOSIHUM.

11. Crioco6 1o 1. 10, B KOTOpOM 3Tan KOH(PUTypUpOBAHUS TOTIOJTHUTEITBEHO COIEPIKUT
MIPUMEHEHHE TTEPBOTO YPOBHS K OJTHOM W3 TTO MEHbIIIEH Mepe IBYX CXEM YIpaBIICHUS
MEPEKITIOYEHUSIMHU, U TIEPBBIN YPOBEHD MPEIHA3HAYAETCS U1l YIIPABIECHUSI KOMIIOHEHTOM
OTOOpaXEeHUs TAKUM O0Opa30M, YTOOBI OH PabOTAN B «CBETIOM» COCTOSIHUU, U IPUMEHEHHNE
BTOPOI'O YPOBHS K APYIOil cXeMe yIpaBIeHUs! IEPEKITIOUEHUSIMU, U BTOPOW YPOBEHb
MpeAHA3HAYAETCs JUIsl yIIPABIIEHUS KOMIIOHEHTOM OTOOPaKEHUSI TAKUM 00pa3oM, YTOObI OH
paboTan B TEMHOM COCTOSIHUM;

9TaIl OOHAPYKEHUS TOTTOTHUTEIBHO COJIEPIKUT:

OIpe/IeNIEHUE TOTO, YTO CXeMa OOHAPYKEHUS, COOTBETCTBYIOIAS 001acTsAM, paboTaeT
HOPMAaJIbHO, €CJIM Bce 00JIACTH, K KOTOPBIM IPUMEHSIETCS IEPBbIA YPOBEHb, HAXOASATCS B
CBETJIOM COCTOSIHUM, U BCE OOJIACTH, K KOTOPBIM IIPUMEHSIETCSI BTOPOH YPOBEHb, HAXOISITCS
B TEMHOM COCTOSIHUM, OIIPEJIEIISIETCS TO, UTO CXeMa OOHAPYKEHUsI, COOTBETCTBYIOIIAS
o0JacTsiM, paboTaeT HOPMAJILHO.

12. Crioco6 1o 1. 9, B KOTOPOM 3Tan 0OHAPYKEHUSI TOTTOJTHUTEIBHO COACPIKHUT:
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U300 pakeHus1, 0OTOOpakaroIUecss KOMIIOHEHTOM OTOOpaXKeHUs, COOMPAIOTCS U
CPaBHUBAIOTCS C TIPEIBAPUTEIILHO OIPESIICHHBIM CTAaHAAPTHBIM 00Pa3IOM.

Crp.: 14



RU 2661040 C1

11 12 13
21 e 22 23
101

3t 32 33

] 41 - 42 ] 43
{ st { 52 { 53 (
1] I ¢ £ 0
0O-Veom t Li .] li ‘1

L tm
[ o'

-t

[

o L1 /11l

Ll T

L

OUr'. 1

Crp.: 15



RU 2661040 C1

Veom-IN ———-
) 11/ N 177
0-Veom AT LT PR
11 12 13 14
103
21 | 22 LA 2 - 2
101
31 | || 32 -l 33 L1 34
41 42 43 44
51 52 -+ 53 54
CeHCOpHBIH yun \
102

our. 2

Crp.: 16



RU 2661040 C1

-S10

Koraa KOMIOHEHTB! 0TOOPaXKEHHS HAXOIATCA B COCTOAHMH OTOOpaXKeHN, CxemMa
oGHapyXeHs! UCMOB3YeTCs IS TOro, YToObl CKOHPUIYpHUPOBATh 001ICE HANPSKEHHE

nas obuero 3JICKTPOAA BO MHOXECTBE obnacreit

l 811

CocTosHUsA OTOGPaXEHNS KOMIIOHEHTa 0TOOPaXKeHHs BO MHOXECTBE obmacTeit
06HaAPYKHBAOTCA, AJIS TOTO YTOOB! ONPENIENNTh HapylleHHe paboTel CXEMBI
oBHapyXeHns
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