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JUCILIEMHAS TAHEJIb BE3 PAMKH, JUCIIJIEMHOE YCTPOUCTBO U
JUCILIEMHOE YCTPOHCTBO OBFBEJJUHSAEMOI'O THIIA

I[TPEAITOCBIJIKM U3OGPETEHUA
1. OBJIACTh TEXHUKH, K KOTOPOM OTHOCUTCS U30BPETEHUE

[0001]Hacrosimiee u300peTeHHE OTHOCHTCS K TEXHHYECKOHW OOJACTH IHCIUIEEB, U B
YaCTHOCTH K JUCIUICHHOH maHenw Oe3 paMKH, AHCIUIEHHOMY YCTPOWCTBY H

AUCTITICHHOMY YCTPOHUCTBY OOBETUHIEMOTO THIIA.
2. YPOBEHb TEXHUKHN

[0002]C ycoBepIIEHCTBOBAHMEM JUCIUIEMHBIX TEXHOJIOTUH U PA3BUTHEM YPOBHA
TEXHUKH JUCIUICHHbBIE TAaHENW HAXOAAT NMPHUMEHEHHWE BO BCe OOJee HIMPOKOM PSJIE
MPHJIOKEHHUH, HATPUMEP TAKHX OTPACX, KaK peKiiamMa, aBTOMOOWIH W MOOHITbHBIC
temeousl. B 0coOeHHOCTH Ha pBIHKE AaBTOMOOWJIEH, 1O CPABHEHHIO C JIPYTHMH,
TpeOOBaHHA K pasMepy IUCIUICHHBIX TAHENEH, MPUMEHAEMBIX B TAKUX MPUIOKEHUIX,
KaK TIAHOPAMHBIC JWCIUIEM HAa TPAHCTIOPTHBIX CPEACTBAX, LEHTPHI YTPABICHUSA
JIBWKCHHEM W T. IL., SIBJIIFOTCS OOJice BBICOKMMH. B pe3ymbraTe HECKOJBKO TaHEICH
MaJoro pasMepa OOBEIWHSAIOT B JAMCIUIEH OONBOIOTO pa3Mepa, 3aTeM TMPUMEHSIOT
TEXHOJIOTHIO CETMEHTAWH H300paKCHHM, YTOOBI TEpPeaaBarh CHUTHAIBI HA KaKIBINA
9KpaH OTACIBHOTO JHWCIUIes MAajoro pasMmepa ¢ (GOPMHPOBAHHEM TIOIHOTO

O0TOOPaKECHHS.

[0003]OgHako, MOCKOMBKY KaXkJas M3 MaHENEH MaJioro pa3Mepa OCHAIEHA BHEIITHEH
pamMoi, KOoTopas HE MOXKET BBINIOJTHATH OTOOpakeHWe, (opMmar HSKpaHa THUCILICS
OOMBmIOT0 pa3Mepa, OOpPa30BAaHHOTO MHOMKECTBOM TIAHENEH MAaloro pasMmepa,
OObETMHEHHBIX BMECTE, YMEHBIIACTCS, B PE3YJAbTaTe€ YEro TMOJYYaeTCs HHU3KOE
¢opmaTtHOE cOOTHOLIEHWE 3KpaHa. Kpome TOro, cieasl OObeAHMHEHHS HEW3MEHHO

OOABILIFOTCA MCKAY IMAHCIKIMH MAJioro pasMcepa, 4YTO TPHUBOAUT K BH3YAJIIbHOMY
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HCCOBCPHICHCTBY W OKa3bIBACT HCTATUBHOC BOSI[@fICTBHC Ha XapaKTCPUCTUKHU OTUCILICA.

[ToaTomy TpeOyeTcst yCTpaHUTh YKa3aHHBIE BBIIIE HEOCTATKH.
CYINHOCTD U30OBPETEHUA

[0004]1lempr0 HacTOSIIETO H300PETEHHS SBIACTCA TPEAOCTABIICHHE TUCTUICHHOW
nmaHeau 0Oe3 PaMKH ISl TPEOJOJICHHS TEXHHYECKHX HEIOCTATKOB TPATHIIMOHHBIX
OUCIUIEHHBIX TIAHEJIEH, KOTOpble OONAal0T HHU3KHM (OPMATHBIM COOTHOIIECHHUEM
9KpaHa, OOYCJIOBICHHBIM BHEIDHHMH paMaMH, HE HWMEIOIIUMH BO3MOKHOCTH
BBITIOJTHATh OTOOPaKEHHE, W KOTOPBIE OOpas3yroT CleAbl OOBEIUHEHHWS, KOTJa HX
MPUCTIOCAONHMBAIOT JUIA OOBEAMHEHUA B JUCIUIEH OOJNBIIOTO pa3Mepa, YTO OKa3bIBAET

HCTAaTUBHOC BIIMAHUC HA XaPaKTCPHUCTHKU TUCILICA.

[0005]Jnst  mOCTWM KEHHST BBINICYTIOMSHYTOM LEIM B BapHaHTE OCYIIECTBIICHUS
HACTOAMIETO HM300pETEHHA TPEeIyCMOTPEHA JHUCIUIEWHAs TMaHenb Oe3 pPaMKH,
cozeprKamas MepByI0 AMCIUIEHHYI0 0071acTh, BTOPYIO AMCIUIEHHYIO 00NacTh BOKPYT
MEPBOM JUCIUIEHHOW OONACTH W TPETHIO TUCIUIEHHYIO 007acTh BOKPYT BTOPOU
AUCTITICHHON 001acTH; TPU 3TOM KaKJIas W3 TEPBOM JHMCIDICHHON OOIACTH W BTOPOU
AUCTITICHHOM OOJIACTH OCHAIIEHA MHOKECTBOM TOHKOTUIEHOUHBIX TpaH3ucTopoB (TFT),
yrpaBisronmx cyomukcensamu, 3TH TFT, ynpasnsronive CyONMHKCEIIMH, B TEPBOM
AUCTIIICHHON 007acTH HMMEIOT TUTOTHOCTh PACTIPEEICHHSA, PABHYIO IUIOTHOCTH
pacnpenenenus TFT, ynpasisironux cyONmHUKCeIsIMH, BO BTOPOH JUCTUICHHON 00NaCTH,
KaXJasi U3 TEPBOM JUCIUICHHOW OOJIACTH, BTOPOW TUCIUICHHOW OOJIACTH W TPEThEH
JAUCTITICHHON OONIACTH OCHANIEHA MHOXKECTBOM CBETOM3IYYAIOMIMX CYOTHKCETIEeH, W
IJIOTHOCTh PACTIPEICIIEHUST CBETOU3IYYAIOINUX CYyOIHMKCENIeH B MEPBOM AUCTUICHHOMN
00/macTi OOJbINE, YEM Y CBETOM3IYYAOIIUX CYONMHKCEIIEH BO BTOPOH TUCTUICHHOW
OOJIaCTH; TIPH 3TOM TPEThSA IUCIUIEHHAs oOnmacth He ocHameHa TFT, ympasmsromum
cyormmkcensamu, Hekotopble w3 TFT, ynpapnsrommx CyOnmuKcemsiMH, BO BTOPOU
AUCTIIEMHON 00acTH COETUHEHBI CO CBETOM3IYYAOIMIMMHU CyONUKCENIMH M3 BTOPOU
aucIieHoN obOmactu, a apyrue TFT, ympaensioniue CyONMUKCEIsIMH, BO BTOPOU
AUCTIIIEHHON OOJIAaCTH COETUHEHBI CO CBETOM3ITYYAOIIUMHU CyOITHKCESIMH U3 TPEThEH

JTUCTUTEWHOW OO0JIaCTH TOCPEACTBOM MHOKECTBA METAJUTHYECKUX TOKOIIPOBOISIINAX
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TOPOIKEK.

[0006]B mucnneviHoW maHenmu Oe3 paMKH, TNPEAYCMOTPEHHOHW BapHAHTOM
OCYIIECTBIICHHA HACTOSAIIET0 W300pPETEHHA, BTOpPAs AUCIUIEHHAs 001acTh COAEPIKUT
MEPBYIO MPAMYIO 00JIaCTh M TIEPBYIO YITIOBYIO OONACTh, @ TPEThs AUCIUIEHHAsA 001acTh
COACP)KUT BTOPYIO TMPAMYI0 OONAaCTh W BTOPYKO YIIOBYKO 007acTbh, MPH 3TOM
CBETOM3JYYAIOIIHUE CYOTHMKCETH BO BTOPOM MpsAMON obOnmactu coenuHeHsl ¢ TFT,
VOPaBISIOMMMHA  CyONUKCETSIMM, U3 TEPBOM MPAMOM OONAacCTH TOCPEACTBOM
MHO)KECTBA METAUIMYECKUX TOKONPOBOMAIIMX JOPOKEK, COOTBETCTBEHHO, U
CBETOM3IIyYalOIINe CYOINUKCENTd BO BTOPOM yrnoBoWM oOmactu coeaunHeHbl ¢ TFT,
VOPaBISIIOMIMMA ~ CYONMKCEIIMH, W3 TEPBOM YIIIOBOH O00NAcTH TOCPEACTBOM

MHOXECCTBA MCTAJUTMYCCKUX TOKOIIPOBOAAIIUX JOPOKEK, COOTBECTCTBCHHO.

[0007]1B  mucrutediHo¥ maHenw Oe3  paMKH, TMPETyCMOTPEHHOW BapHAHTOM
OCYIIECTBIICHHA HACTOAIIETO HM300PETEHUSA, METAJUIMYECKHE TOKOMIPOBOISINHUE
JOPOJKKH, TPHUCIIOCOOIEHHBIE COCAUHATHh CBETOM3IYYAIOIIHE CYOIHKCETH BO BTOPOU
npsimoit oonmactu ¢ TFT, ynpaBnstomumu CyONUKCEIMH, U3 TIEPBOM MPSIMOM 00JIACTH,

PACIIOIOKCHDBI B TOPU30HTAIbHOM HAITPAaBJICHUW HUJIW B BCPTHKAJIbHOM HAITPaBJICHUH.

[0008]B  mucrmnediHol maHemu Oe3 paMKH, TNPEAYCMOTPEHHOH  BapHAHTOM
OCYHIECTBIICHHA HACTOAIIETO HW300PETCHHsA, METAUIMYECKUE TOKOTPOBOASIIHUE
JOPOYKKH, TPHUCIIOCOOIEHHBIE COCIUHATH CBETOM3IYYAIOIIHE CYOTHMKCETH BO BTOPOU
yrioBoi ooiactu ¢ TFT, ynpapnstomumMu CyOITUKCeIsIMU, U3 TIEPBOH YITIOBOM OONACTH,
PacTONIOKEHBI B HAKIIOHHOM HATPABJICHUH, TIPH 3TOM IEPBBIN yTOJI 00Pa30BaH MEKIY
HAKJIOHHBIM HAMPaBJICHUEM W TOPU30HTAJIBHBIM HAMPAaBICHHEM WM BEPTHKAJIBHBIM

HANPaBIICHUEM.

[0009]B  mucmnediHoW maHemu Oe3 paMKH, TNPEAYCMOTPEHHOHW  BapHAHTOM

OCYIIECTBICHHS HACTOSIIETO H300PETEHUS, TIEPBBINA YTON ABISETCS OCTPHIM YTIIOM.

[0010]B  mucmneviHol maHemu ©Oe3 pamMKH, TNPEAYCMOTPEHHOHW  BapHAHTOM
OCYHIECTBIICHHA HACTOSINETO H300PETEHHS, CyMMa KOJIHYECTBA CBETOM3ITYYAOLINX

CyOnmuKceed BO BTOPOM MHCIUIEHHOW OOJIACTH W KOJIMYECTBA CBETOU3IYYAIOIIHAX
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CyOTHKCENeH B TPEThEH IUCTUIEHHOM oOnmacT paBHa konudectBy TFT, ympasmsronmmx

CYONUKCEISIMHU, BO BTOPOU TUCTIIEHHOW O0TaCTH.

[0011]B nmucnneviHoM maHemn Oe3 pamMKd, TNPEAYCMOTPEHHOH  BAapHUAHTOM
OCYIIECTBIICHHA  HACTOSMIETO  HW300pPETEHHsA, CBETOM3IyYAIOIIME CyOIUKCenn
BKITFOUAIOT MHOKECTBO KPACHBIX CYOITHKCENIEeH, MHOKECTBO 3€JICHBIX CyONHKCeNed U
MHOKECTBO CHHHMX CYONHKCENEH, TIPH 3TOM OJWH W3 KPACHBIX CYONHUKCENEH, JABa W3
3€JIeHBIX CYONMKceNned M OAMH W3 CHHHX CyONUKCENeW COBMECTHO 0OpasyroT

MHUKCEIbHBIA DJIEMEHT.

[0012]B  nmucrnneiiHoW maHenmu Oe3 paMKH, TNPEAYCMOTPEHHOHW  BapUAHTOM
OCYIIECTBIICHHA  HACTOSIIETO  HM300PETEHUs, CBETOM3IYYAIOIIHWE  CYONMHUKCETH
PacnoIOKEHbI MACCUBOM M BBINOJHEHBI B BUAEC MHOXKECTBA IMHUKCEIIBHBIX 3JIEMEHTOB,
COAEPIKAIIUX IEPBBIM MUKCEIBHBIM 3JEMEHT U BTOPOM IMKCEIBHBIM 3JIEMEHT, IPH
3TOM JIBa M3 3€JICHBIX CYOTHMKCENEN IEPBOT0 CyONMMKCEbHOTO 3JIEMEHTA PACIIONOKEHBI
Ha OIHOHM CTOPOHE, a OJWUH M3 KPACHBIX CyOIUKCENNeH U OJWH M3 CHHUX CyOIUKCenen
NEPBOTO CYONMKCETBHOTO 3JIEMEHTA PACIIONOKEHBI HA IPyTOW CTOPOHE, IPUYEM OIUH
W3 KPACHBIX CYyOINHKCENEeH pacmojioKeH HaJ OJHHM W3 CHHHX CYOIHKCENeH, U TpH
3TOM JIBa M3 3€JICHBIX CYOITUKCENIEH BTOPOTO CYOITMKCETHFHOTO SJIEMEHTA PACTIONOKEHBI
Ha OIHOM CTOPOHE, a OJUH W3 KPACHBIX CyONMUKCENeld U OJWH W3 CHHUX CyOIMUKCenen
BTOPOTO CyOIMUKCETBHOTO SIIEMEHTA PACTIONOKEHBI HA APYTOH CTOPOHE, MPUYEM OIHH

W3 CHHUX CYyOIMKCENEH PacTOjIOKEH HAT OTHUM U3 KPACHBIX CYOITUKCETICH.

[0013]B  nmucnnediHoW maHemu Oe3 pamMKH, TNPEAYCMOTPEHHOH  BapHAHTOM
OCYHIECTBIICHHA HACTOSIIETO W300PETEHHsA, 3€JICHbIE CyONMUKCENH Pa3MEIIEHBI TaK,
YTOOBI COOTBETCTBOBATH CPEAHEMY M HHJKHEMY TTOJIOKEHUSIM OTHOCHTEIPHO KPACHBIX

CyOITUKCeNeH M CHHHUX CyOIUKCEIeH, COOTBETCTBEHHO.

[0014]B nmucnmediHod maHenw 0e3  paMKH, TPEIyCMOTPEHHOW  BapHAHTOM
OCYINECTBICHUA HACTOAILIECTO H300pETEHUs, OO0 pAJ TMHKCEIbHBIX 3JIEMEHTOB
BBIMIOJIHEH KAK MHOJKECTBO TMEPBBIX MUKCEIBHBIX 3JIEMEHTOB M BTOPBIX MUKCEIBHBIX
3JIEMEHTOB, PACHOJIOKEHHBIX B MOBTOPSIOIIEMCS MOPSAKE OT MEPBOTO MUKCEIBHOTO

DJICMCHTA KO BTOPOMY IMAUKCCIIbHOMY 3JICMCHTY.
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[0015]B nmucnneviHod maHemu Oe3 pamMKH, TNPEAYCMOTPEHHOHW  BapHAHTOM
OCYIIECTBJICHHUS HACTOSIIETO M300PETEHUS, KAKIABIA U3 3€JIEHBIX CyONUKCEIIEH UMEET
CBETOM3IIYYAIOUIYIO IMJIOIAAh MEHBINYIO, YEM CBETOM3IYYAIOIas IUIONIaab KasKIOro

13 KPaCHBIX CyONHUKCENIeH U CHHUX CyONMHUKCeNneH.

[0016]B nmucnneiiHod maHenmu Oe3 pamMKH, TNPEAYCMOTPEHHOHW BapUAHTOM
OCYINECTBJICHUS  HACTOAIIETO HM300PETCHHSA, KAKABIA M3  CBETOU3IYYAIOIIUX

cyOnuKcenel UMeeT KpyIiyto, TPEYTOIbHYIO WK MPSMOYTOJIbHYIO (hOpMY.

[0017]B BapuanTe OCYHICCTBIECHHA HACTOSMIETO W300PETECHUS TMPEIyCMOTPEHA
JUCIUIEHHAsA TAHENb, COJAEPKallas AMCIUIEHMHOE YCTPOMCTBO, COAEPIKAILEE 3aIHIO0
paMy, B TUCIUICHHYTO NTaHETbh O0€3 PAMKH, PacIIOIOKEHHYIO Ha 3a{HEH pame, P 3TOM
IHUCIUIEHHAs TaHeNb 0e3 PaMKH COJACP)KHT IEPBYIO JHMCIUIEWHYIO 00JacTh, BTOPYIO
AUCIIICHHYIO 00JIACTh BOKPYT TIEPBOM TUCTUICHHOW OOJACTH M TPETHIO JTHCIUICHHYIO
O0NIaCTh BOKPYT BTOPOH JHCIUICHHOW OONACTH, TPH OSTOM KaKaas W3 TEpBOU
OUCIIIICHHON 00MacTH W BTOPOM JUCIUIEWHOW OONACTH OCHAIIEHA MHOMKECTBOM
TOHKOTUTEHOUHBIX TpaH3ucTopoB (TFT), ympapmstomux cyonukcemsimu, 3TH TFT,
VIIPABJIAIONINE CYyOIMHMKCEIIMH, B TEPBOM AUCIUIEWHOW OONACTH HMMEKOT ILIOTHOCTH
pacnpenenieHus, PpaBHYK IUIOTHOCTH  pacnpenenenus TFT,  ympasmsaromux
CYONUKCEISIMH, BO BTOPOH MUCIUICHHOW OOJACTH, KaXKAas W3 TEPBOM AUCTUICHHOH
o0nacTH, BTOPOH MHMCIUICHHOW OOACTH W TPEThEH MUCIUICWHOW OONAacTH OCHAIICHA
MHOKECTBOM ~ CBETOM3IIYUYAIOIMX CyONUKCENeW, H TUIOTHOCTh PACTIPEIeICHUS
CBETOM3ITYYAIOINX CyONMHKCENIed B TIEPBOM MUCIUICHHOW OONacTH OOJNbINE, YeM Y
CBETOM3ITYYAFOIINX CyONMHUKCEIeH BO BTOPOH TUCIICHHOM OOJTACTH; U TTPH 3TOM TPEThS
aucIieiiHas oomacts He ocHamieHa TFT, ympapnsiommM CyOnHMKCesIMU, HEKOTOPBIE
3 TFT, ympasmsarommx CyOnmUKCensIsMA, BO BTOPOH JHUCIIIICHHOW OOJTACTH COCTHHEHBI
CO CBETOM3IIyYAIOIMUMH CYyOTIHKCEIIMH W3 BTOPOW JUCIUIEHHOW 00JacTH, a JAPYTHE
TFT, ynpasnsromue cyOnmUKCENAMH, BO BTOPOH JAHUCIDIEHHON OOJIACTH COETHHEHBI CO
CBETOM3ITYYAOTIUMH CyOIUKCEIIIMHA W3 TPEThEH MUCIUICHHOW 00IacTH MOCPEICTBOM

MHOKCCTBA MCTANTHICCKHUX TOKOMPOBOAAIINX JOPOKCK.

[0018]B nucnnediHOM maHENW, TMPEAYCMOTPEHHOM BapHUAHTOM OCYIIECTBICHUS
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HACTOSIIEr0 M300pETeHH, BTOPas AMCIUICHHAA OOIACTh CONEP)KUT TIEPBYIO TPAMYFO
00NMacTh W TEPBYIO YIIOBYIO OOJACTh, 4 TPEThA MUCIUIEWHAS OOJACTh COAEPIKHUT
BTOPYIO TIPAMYIO 007acTh W BTOPYIO YIJIOBYIO 0ONACTh, IPU 3TOM CBETOU3IYYAFOIIHE
CyOnmuKceau BO BTOPOM mpsiMou oOmactu coeaunensl ¢ TFT, ympasnsrormmumu
CYOTIMKCETSIMH, U3 TIEPBOU MPAMON 0OJIACTH MOCPEACTBOM MHOKECTBA METAITHYE CKUX
TOKOTIPOBOJAIINX JOPO’KEK, COOTBETCTBEHHO, M CBETOM3IYYAIOUIHE CYOIHMKCETH BO
BTOPOH yrioBoM oOmactu coenuHeHsl ¢ TFT, ympaBmsromumu CyONHMKCENnsIMHU, U3
MEPBOH YITIOBOM OONACTH MOCPEACTBOM MHOKECTBA METAJUTHYECKUX TOKOTIPOBOAAIINX

AOPOKEK, COOTBECTCTBCHHO.

[0019]B nucnneiiHOM maHENW, MPEAYCMOTPEHHOM BapHUaHTOM OCYILIECTBICHUS
HACTOAMIETO HM300pPETEHHUS, CyMMa KOJHMYECTBA CBETOM3IIYYAIOIIUX CYOIUKCENEH BO
BTOPOM JMCIUIEHHON OONAaCTH M KOJMYECTBA CBETOM3JYYAIOIIUX CyONHMKCETeH B
TPeThEH qUCIIIEHHOM o0nmacT paBHa komuuecTBy TFT, ynpasnsromux cyOnHMKcesIMH,

BO BTOPOH JUCIIIIEHHOW OONIACTH.

[0020]B nucnnmeliHOW maHENHW, TPEAYCMOTPEHHOM BapHAHTOM OCYIIECTBICHHS
HACTOSIIETO HM300PETEHUs, CBETOM3IYYAIOIIHE CYOTHKCETH BKIFOYAIOT MHOMKECTBO
KPACHBIX CyOITMKCEIIeH, MHOJKECTBO 3CJICHBIX CYONHKCEJICH W MHOMKECTBO CHHHX
CYyOnmUKCeJIeH, TPH OSTOM OJMH W3 KPACHBIX CYONHKCENIECH, JaBa W3 3EJICHBIX
CYyOnmuKceJIeH W OAMH W3 CHHUX CYOIUKCEICH COBMECTHO OOpa3yrOT ITHKCEITbHBIN

QJICMCHT.

[0021]B BapuaHTe OCYHIECTBICHHS HACTOSIIETO HM300PETCHHS TIPEAYCMOTPEHO
OUCTINIEHHOE YCTPOMCTBO OOBEAMHAEMOTO THIIA, COAECPIKAINEe 3aTHIO pamy, H
MHOKECTBO JTUCIUICHHBIX TAHENIeH Oe3 paMKH, PacTOJOKCHHBIX HA 3aJHEH paMe |
MPUCTIOCOOJIEHHBIX /I 00SCTIEYeHHs TUCTICHHOM MOBEPXHOCTH, TIPH STOM KKIas U3
JTUCTUTEWHBIX TIAHEIIeH 0e3 paMKH COACPKHUT TEPBYIO THCIICHHYIO 00JIaCTh, BTOPYIO
JTUCTUIEHHYIO OOacTh BOKPYT TMEPBOUW MUCIUIEHHOW OONIACTH M TPETHIO JHUCILICHHYIO
00macTh BOKPYT BTOPOH MUCIUIEWHOW OONAcCTH, TPH 3TOM Kakaas W3 TEPBOU
JTUCTUTIEWHOW O00JacTH W BTOPOM JUCIUIEHHOW OONIACTH OCHANICHA MHOXKECTBOM

ToHKOTIEHOUHBIX Tpar3ucTopoB (TFT), ympasmaromux cyOnukcemsimu, 3TH TFT,
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VIIPABIIAIONINE CYyONHMKCEIIMHA, B TIEPBOM AUCIUIEWHOW OONACTH HMMEIOT ILIOTHOCTH
pacnpenesicHus, PaBHYK IUIOTHOCTH  pacmpenenenus TFT,  ympasmaromux
CYONUKCEISIMH, BO BTOPOHM IUCIUICHHOW OOJACTH, KaKAas W3 TEPBOM AUCTUICHHOU
00nmacTH, BTOPOU NHMCIUIEHHOW OONACTH W TPEThEH MUCIUIEWHOW OONAacTH OCHANICHA
MHOKECTBOM  CBETOM3IYYAIOIMX CyONUKCENeW, H IUIOTHOCTh PAaCIpeIeeHUs
CBETOM3ITYHAIOMINX CyONMHKCENed B TEPBOM AUCIUIEHHOW OONacTh OOJbINE, YeM Y
CBETOM3ITYYAIOIINX CyONUKCEIeH BO BTOPOU MUCTIICHHOW OOJIACTH; U TIPH 3TOM TPETHA
aucIeiHas oonacte He ocHameHa TFT, ympapnsrommM CyOnHUKCcensaMU, HEKOTOPBIE
3 TFT, ynpasnsaromux CyONmUKCeNsIMU, BO BTOPOH JUCIIIICHHOW OOJIACTH COETMHEHBI
CO CBETOM3IIYyHYAIOIMUMH CYyOIMKCEISIMH M3 BTOPOM JUCIUIEHHOW 00JacTH, a ApPYTHUE
TFT, ynpasnsromue CyOMUKCEIIMH, BO BTOPOH TUCIDIEWHOW OONACTH COETUHEHBI CO
CBETOU3TYYAIOIUMHU CyOIUKCEISIMH M3 TPEThEU TUCIUICHHOW OONACTH MOCPEACTBOM

MHOXECTBA MCTAJUTMYCCKUX TOKOIIPOBOIAIIHUX JOPOKCK.

[0022]1B  amcmneiiHOM yCTpOHCTBE OOBEIWHAEMOTO THIIA, TPEAYCMOTPECHHOM
BAPHAHTOM OCYIICCTBJICHHSA HACTOSINETO H300PETEHUs, BTOPas MUCIUICHHAs 00JacTh
COACPKUT TIEPBYIO MPAMYI0 00JacTh W TEPBYIO YIIOBYIO OOACTh, a TPEThS
JTUCTUIEHHAS 00JIACTh COMEPIKUT BTOPYIO MPSMYIO 00J1aCTh U BTOPYIO YITIOBYIO 0OJIACTH,
MIPH 3TOM CBETOM3ITYyYAIOIHE CYOTTMKCETH BO BTOPOH MPSAMOM OOJACTH COETHHEHBI C
TFT, ynpaBnsiommMu CyONHKCENSAMH, W3 TEPBOH MPAMON 007acCTH TOCPEICTBOM
MHOKECTBA METAJUIMYECKUX TOKOMPOBOJAIIMX JIOPOKEK, COOTBETCTBEHHO, U
CBETOM3JIy4arONIHe CyONMHMKCEId BO BTOPOM yIIoBoM oOmactu coemuHeHbl ¢ TFT,
VIPABIIONIAMEA ~ CyOTIUKCEIMH, W3 TIEPBOM YIIOBOM 00JacTH TOCPEACTBOM

MHOXCCTBA MCTAINTHYCCKUX TOKOIIPOBOAATIIHUX JOPOKEK, COOTBETCTBCHHO.

[0023]B nucrieiHOM  yCTPOWCTBE OOBEIWHSEMOTO THIA, MPEIOCTABICHHOM
BAPHAHTOM  OCYIIECTBICHHA HACTOSMIETO HM300pETEHHs, CyMMa KOJIMYECTBA
CBETOM3ITYYAOINX CYOIUKCEICH BO BTOPOH AHMCIUIEHHOW OOIACTH W KOJHUYECTBA
CBETOM3ITYYAOTINX CYONMHUKCENeH B TPEThEH TUCTUIEHHONW 00JacTH paBHA KOJHYECTBY

TFT, ynpaBnsaromux cyOnMUKCENAMH, BO BTOPOU JUCIUIEHHON 00IacTH.

[0024]B  mumcnyieiHOM  YCTPOWCTBE OOBEAWHIEMOTO THIA, TPETYCMOTPEHHOM



8 PCT/CN2020/114641

BAPHAHTOM  OCYHIECTBICHHS  HACTOAINETO  W300PETEHHUS,  CBETOM3IYYArOIIHE
CYOTIMKCENH BKJIIOYAIOT MHO)KECTBO KPACHBIX CYONMHUKCENEH, MHOKECTBO 3E€JIEHBIX
CyOmHKceNneld W MHOKECTBO CHHHX CYONHKCENeH, TpH 3TOM OAWH W3 KPAaCHBIX
CyOmHKCeNneH, aBa W3 3€JCHBIX CyONMMKCeNneW W OAMH W3 CHHHX CyOnmUKcenen

COBMECTHO 00Pa3yOT MUKCEITbHBIA JIEMEHT.

[0025]Hacrosimiee wu300peTeHUE 0OMAgaeT CHEAYIONIMMH TMPEUMYIIECTBAMH. Ha
OCHOBE JUCIUIEHHOW TMaHenu ©Oe3 paMKu, TPEeIyCMOTPEHHOW B  BapHaHTE
OCYIIECTBJICHHUS HACTOSATIETO U300PETEHUS, JUCTUIEHHAS 00JIACTh JUCTUICHHOW TTaHE !
paszenseTcs Ha NEPBYIO UCIUIEHHYIO 00acTh, BTOPYIO JUCILICHHYIO 0OIACTh BOKPYT
NEPBOM JWUCIUIEHHOH O0ONAacTH W TPETHIO JHUCIUIEHHYI0 OO0JIacTh BOKPYT BTOPOM
OUCIUIEHHOM — oOmactH.  MmuokectBo  TFT,  ympaBmarommx — CyOmHKCETsIMH,
NPEAOCTABICHHBIX B IEPBOH JUCIUIEWHON 00JIACTH, HMEIOT TUIOTHOCTh PACTIPEIEIICHUS,
PaBHYIO IUIOTHOCTH pacmpeaeneHus MHokecTBa TFT, ynpaBnsromux CyOIHKCETsIMH,
NPEAOCTABICHHBIX BO BTOPOM AUCIUIEHHON oOmactu. IInoTHOCTH pacmpeneneHus
CBETOM3IYYAIOIIHUX CYyONHKCENeH B TEPBOM AMCIUICHHONW 0OMacTH OOJbINE, YeM Y
CBETOM3IIyYAIOIINX CYONUKceNned BO BTOPOM JOUCIUICHHONW oOmacTd. Tperhs
aucIIeHas oomacTh He ocHamena TFT, ynpasnsrommm cyOmukcensmu. Hekotopsre
3 TFT, ynpasmsrommx CyOnmUAKCeIsIMHA, BO BTOPOHM JHUCIICHHOW OOJACTH COCTHHEHBI
CO CBETOMBIIYYAIOMIMMH CYOTHKCEIIMH W3 BTOPOM TUCIUICHHOW OOJIACTH, a APYTHE
TFT, ynpasnsromue cyOmUKCENIMHA, BO BTOPOH JAHMCIDIEHHON OOJIACTH COETHHEHBI CO
CBETOHM3ITYYAOTIMMH CYONMUKCESIMH W3 TPETheW AHCIUIeHOW oOmactn. Takum
00pa3oM MOXXHO TONYYHUTh AWUCIUIEW O3 paMKH, MOKHO YBETHYHTH (HopMaTHOE
COOTHOILIEHHUE PKPaHa, a TaKKe AUANa30H MPUMEHEHHS U3IETUsA, U MOKHO YCTPAHUTh

pasnuuHsa B OTOOPaKEHUH, OOy CIIOBIIEHHBIE CICIAMH OObETUHCHHUS.
KPATKOE OIMNCAHUE 'PAONYECKHUX MATEPHAJIOB

[0026]Ha ¢wur. 1 mnpeacraBneH OCHOBHOM CXEMAaTHYECKHH CTPYKTYPHBIH BHJ
OUCTINIEHHON TaHenn Oe3 paMKH, TNPEeTyCMOTPEHHOW BapHAHTOM OCYIIECTBICHUS

HACTOSIIETO H300PETEHUS.

[0027]Ha ¢wur. 2 mnpeacrtaBneH OCHOBHOM CXEMAaTHYECKUH CTPYKTYPHBIH BHJ
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OUCTINIEMHONW maHenmd 0Oe3 paMKd, TPEAyCMOTPEHHOM JPYyTHMM  BapHAHTOM

OCYIICCTBIICHUA HACTOAIICTO I/I306peTeHI/I}I.

[0028]Ha ¢wur. 3 mpencTaBieH cXeMaTHYECKHH BHA B TIOTIEPEYHOM CEUCHUH BTOPOU
TUCTUTEWHOM OO0NIaCTH W TPEThEeW MUCIUIEWHOW OONIacTH AMCIUIEHHOW mMaHenu 0e3

PaMKH, TTPEIy CMOTPEHHOM HACTOSIIHUM H300PETEHUEM.

[0029]Ha d¢wur. 4 mnpencraBieH CXEMaTHYECKUW BHJ, HA KOTOPOM ITOKA3aHO
pacmipeniefieHHe CyONMKcened AMCITIEMHON mNaHenu Oe3 paMKH, NpexyCMOTPEHHOM

APYTUM BapUAHTOM OCYILIECTBICHUA HACTOSINETO H300PETEHUS

[0030]Ha ¢ur. 5 mnpeacraBieH OCHOBHOM CXEMaTMYeCKUH CTPYKTYPHBIM BUJ
JMCIIEMHOTO ~ YCTPOMCTBA,  IPEAOCTABICHHOIO  BAPUAHTOM  OCYINECTBIICHHA

HACTOAMIETO H300PETECHUS.

[0031]Ha ¢ur. 6 mpeacraBieH OCHOBHOM CXEMaTWYEeCKHMH CTPYKTYPHBIM BHJ
JTHUCIUIEHHOTO yCTPOWCTBA OOBEAMHAEMOTO THIA, IPEJOCTABICHHOTO BAPHAHTOM

OCYIIECTBJICHHS HACTOSIIETO H300PETECHHUA.
OIIMCAHME TTPEJITOYTUTEJIbBHBIX BAPMAHTOB OCYILECTBJIEHM A

[0032]ns TOTO, YTOOBI TIPOSICHUTH LENb, TEXHUYECCKHE PEHICHHUS W PE3YIIbTATHI
HACTOALIETO M300pETeHMdA, Janee HAcTOAIMee HM300PETEeHHE IOTOIHUTEIBHO
OTIMCHIBAETCA TOAPOOHO CO CCHUIKOM Ha TpadHyecKHe MaTepHaibl W BaPUAHTHI
ocymecTBieHus. ClelyeT MOHUMaTh, YTO KOHKPETHBIE BapUAHTHI OCYIIECTBICHUS,
OMMCAHHBIE B JAHHOM JOKYMEHTE, UCTIONB3YIOTCS TONBKO AJIA MOSCHEHUA HACTOAIIETO
M300peTeHUA U HE MCTONB3YIOTCS ANl OTPaHMYEHMsA HACTOAMmMEro u3oOpereHusa. Ha
rpaguyuecKkux MaTepHanax pasMephl ONPEACIEHHBIX CIOEB U 00acTel NMpeyBEIHYECHbI

AT TyqHIero MOHUMMaHuAa | 00JIETYEeHUSA OTUCAHHS.

[0033]Kak mokazaHo Ha ¢wur. 1, Ha ¢ur 1 mpeacTaBIeH OCHOBHOM CXEMAaTHYECKHH
CTPYKTYPHBIH BHJ IHUCIUICWHOW TaHENHW O€3 PaMKH, MPEIyCMOTPEHHOW BapHAHTOM
OCYIIECTBICHHUA HACTOALIETO M300peTeHus. [lucelinas naHens 0e3 paMKU pasencHa

Ha TIEPBYIO AUCIUIEHHYr0 oOmacte 101, BTOpyO amcrmieiHyro o6macte 102 BOKpyT
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nepBoH auctuieHo# oonactu 101 u TpeThro AuCTUIeHHY0 00macTh 103 BOKpYT BTOPOU
muctuteiiHou oomactu 102. Kaxknas w3 mepBoit guctuieiron oomactu 101 u BTOpOH
mucTuieHOM o6macTi 102 ocHameHa MHOKECTBOM TOHKOIICHOYHBIX TPAH3UCTOPOB
(TFT), ympaBmsmromux cyomnukcensmu, (He mokazasbl). TFT, ympasmaromue
CYyOnmUKCeIsIMH, B TIEPBOM aUCIDICHHOW oOmactd 101  HWMEIOT TUTOTHOCTH
pacnpenenieHus, PaBHYK IUIOTHOCTH  pacnpenenenus TFT,  ympasmaromumx

CyOnUKCeIsIMHU, BO BTOPOU nuCIIeHOM oOmactr 102,

[0034]Cnenyer oTMeTUTD, UTO (UL 1 MpencTaBIAET CXEMAaTHUECKUH BH/I, HA KOTOPOM
nokasanbl cxema 104 ynpasieHus CyONnUKCEsIMU B TIEPBOU AuCTUIeHON oomacTu 101
u cxema 105 ynpaBneHust CyOnmUKCEIIMH BO BTOPOHM AHMCIUICHHON oOmactu 102, mpu
3ToM cxema 104 ympaBieHUs CYONHMKCEIIMH COAEPKUT N0 MEHBLIEH MEpe OJUH U3
TFT, ympasnsromux cyOnukcensaMu, u cxema 105 ynpaBineHus: CyOMUKCENIMH TaKxKe
cozmepkuT mo MeHbiel Mepe oauH u3 TFT, ynpapnsaromux cyonmkcensamu. [Tockombky
neramun cxeM 104 u 105 ympaBrneHHs CyONUKCENAMH HE SBIIOTCS TPEAMETOM
PacCMOTPEHUS  HACTOAIEH  3aABKH, TOAPOOHBIM  CTPYKTYPHBIA  BHA  HE
MPEeNOCTaBIsIETCs U He omuchiBaeTcs B jaetamsax. Cxemsr 104 u 105 ynpasneHus
CYOTHKCENIMHU TPEOYIOTCA TOJNBKO I TOTO, YTOOBI YIPABIATH CBETOU3IYYAOIIHMU
CYONHMKCENSAMH, M JETAaTH CXEMBI B HACTOAIIEM H300PETCHHH HE OTPaHWUYCHHL. B
JOTIOJTHEHHUE CJEAYeT OTMETHTh, YTO cxeMbl 104 m 105 ympaBneHHs CyONMHUKCEIIMU
OOBIYHO PACTIONOMKEHBI TIO/ CBETOHM3NTyYaroImuMu cyomukcemsmu 106 u 107, u s
JETKOCTH TIOHUMAHHWA WX OTHOCHUTEIIbHBIX TIONOKEHWH Kaxkmas w3 ¢ur. 1 u 2
n300pa’keHa Mo/ BEPXHHUM YTJIOM HAOMOneHus. B nomonHeHne, BCIIeACTBHE BEPXHETO
yra HaOmoaeHus, cxembl 104, 105 ynpapineHus CyOTTUKCESIMH M CBETOU3ITYYarOIIHE

cyormmmkcenu 106, 107 UMEOT YaCTUYHO TIEPEKPBIBAIOLIYIOCS KOHPHUTYPAITHIO.

[0035]TIpousBoautes cebiika Ha (ur. 1 u 2. Kaskmas w3 mepBoi TUCTIIICHHOW 00TacTH
101, Bropout mucrueliHOW oOmactu 102 w Tperhed amcruieHOM oOmactu 103
OCHAINEHa MHOKECTBOM CBETOM3ITydJaromux cyormkcened 106, 107, 108. ITnoTHOCTH
pacTpeieNieHAs CBETOM3JTyYaromux cyonukceaed 106 B mepBod TUCTIIEHHOW 00IacTH
101 Oompmie, YeM y CBETOM3NIydYalOIMUX cyOmukcened 107 BO BTOPOH AUCTUICHHON

obmactu 102. IIpousBoautcs cchuika Ha ¢ur. 2. B TpeTbet aucreino# odmactu 103
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TFT, ympasmatomue cyOnukcemsmu, He npeaycmorpeHsl. Hexoropeie u3 TFT,
VIPABIAIONINX CYONMUKCEsIMHU, (PacmojioKeHHBIX B cxeme 2041 ynpasieHUs
CYOnmUKCEeIsIMH) BO  BTOPOM  JOUCIUIEWHOW  oOmactm 102 coeauHEHBI  CO
CBETOM3ITyYalOMIMMH cyOomukcemsMu 107 w3 Bropou aucriedHoM ooOmactu 102,
coorBeTcTBeHHO. Jlpyrue TFT, ympasnsronue cyOnmukcensimu, (pacmonoKeHHBIE B
cxeme 2042 ympaBneHus CyONUKCENsIMH) BO BTOPOW IUCIUIEWHOW oOmactu 102
COEIMHEHBI CO CBETOM3MyYaromuMu cyormkcersiMu 202, 205 U3 TpeTher AUCTUIEHHON

oomactu 103 TOCPEACTBOM MHOMKECTBA METANTHYECKHX TOKOMPOBOAAIIMX TOPOKEK

203, 206.

[0036] CriemyeT OTMETHTH, YTO OTOOpakeHHWE O€3 PaMOK MOXET OBITh JOCTHTHYTO
MyTEM YCTAHOBKH IUIOTHOCTH pacmpeneneHus TFT, ympaBnsiommx CyONHKCETIMH,
(pactionokeHHBIX B cxeme 204 ympaBieHHsT CyOIHKCEISIMH) BO BTOPOH TUCTUICHHOW
obnmactu 102 paBHo# mumotHOCTH pactpeneneHus TFT, ynpasmsronmx cyOnuKceIMy,
(pacmionokeHHBIX B cxeme 104 ympaBieHHS CyONUKCENIMH) B MEPBOM TUCIUICHHOM
oomactu 101, a MIIOTHOCTH pacmpeAeIICHUs] CBETOM3MyUYaromux cyomukcened 107 Bo
BTOPOHM AMcIUIeHHOM oOmact 102 MeEHBIICH, YeM IUIOTHOCTh PAaCIpeaecHUs
CBETOM3NyYaONIMX cyonukcesaed 106 B mepBou mucruieiiHo odmactu 101. To ecth
CBETOM3Iy4aroIIe cyorukcead 107 Bo BTOpou aucriieiHoM oOmactu 102 coeTuHEHBI
Tonbko ¢ HekotopbiMu TFT, ympasmsaromumu cyOnmukcemsiMu, (pacrioloyKEHHBIMH B
cxeme 2041 ympaBneHus CyONHUKCEIsIMH) BO BTOPOU AuCIUIeHHOHM oomactu 102, Kpome
TOTO, TPEThA AMCIUICHHAs oOmacth 103 He ocHameHa HukakuMm TFT, ympasnsrommm
CYOTIMKCENSAMH, W CBeTOM3Nyvaronmme cyomukcemn 202, 205 B TpeThel TUCTUICHHOU
oomactm 103 coemmHeHbl ¢ apyrumu  TFT, ynpapnstommMu CyOTTHKCESIMH,
(pactionoskeHHBIMU B cxeme 2042 yrpaBieHus CyOIMUKCEeNsIMH) BO BTOPOH TUCTUICHHON
obmactu 102 mocpeacTBOM METAUTMIECKHAX TOKOTIPOBOAAIIUX Aopokek 203, 206 Tak,
YTO HE OKA3bIBAETCS BIMIHUE HA KOH(UTYPALMIO 3aTBOPHBIX IMHH M YTIPABIIOIINX

CXEM.

[0037]B omHOM BapuaHTE OCYINECTBICHHS CyMMa KOJIMYECTBA CBETOM3ITYYAOIIHUX
cyonmukcenedt 107 Bo BrOpoM jmuciuierHoW oOmactm 102 W  kooWdecTBa

cBeTOM3MyJaroImux cyormkceneit 202, 205 B TpeTbelt auciuieiiHoN oOmactu 103 paBHa
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yucny TFT, ynpaemsmrommx cyOnukcensmu, (pacmoloKeHHBIX B cxeme 204
VIIPaBJICHHS CyOIMHUKCEIIIME) BO BTOPOU AUCTUIeHHOHM oOmactu 102. To ecTh KaskabId U3
CBETOM3ITyHaroTIHX cyonmkcenei 107 Bo BTopoi auciuieiHoW obmact 102 U KaskIbrid
W3 CBEeTOM3NMyUaromux cyomukcenei 202, 205 B TpeThel aucmuieliHoM oOmactu 103
cootBeTcTBYIOT TFT, ympasmsomumM cyOnmUKcesiMu, (pacmonokeHHbIM B cxeme 204
VIIPABJICHHUA CyOTHKCEIMH) U3 BTOpPou nucrieiHon oomactu 102. Kaxknprit w3z TFT,
VOPaBISIOMMX ~CYONHMKCENSIMH, COOTBETCTBYET OIHOMY H3 CBETOM3IIYYarOIIUX
cyomukcenei. B 3ToM BapuaHTe OCYIIECTBIEHU HACTOSIIETO H300PETEHUS TUIOTHOCTh
pactpeaeieHus CBETOM3TYYal0MIUX CYOTTMKCENEeH BO BTOPOU nucIuieiHoM oOnact 102
YMEHBIIEHA U HEKOTOPbIE U3 CBETOM3IYYAIOIIUX CyOIUKCeIeH pacpeieNIeHbl TakK, YTo
NEepeXoAAT B TPETHIO AHCIUIEHHYI0 o0macte 103 (cooTBETCTBYIOLIyIO 00IacTH
BHEIIHEH paMbl HA HW3BECTHOM YPOBHE TEXHUKH), TaK UYTO MOXHO TOIYyYHTh
3aBEPUICHHBIN TIOJHBIA SKPAaHHbBIM AUCIUIEH M MOKHO M30€KaTh CIIeTOB 00BEIMHEHUS

NIPY CO3AaHUHU 00BETUHEHHOW TTAHEIH OOJIBIIOTO Pa3Mepa.

[0038]B omHOM BapuaHTe OCYIIECTBICHHSA AHCIDICHHAS TIAHETh O3 pPaMKH
JOTIOJTHUTETFHO CONEPKUT cxeMy 109 ympaBiieHUs: HICTOKOM, KOTOpasi MPUCTIOCOOIeHa
UL YOPaBICHHUS HampsDKeHWEM  (TIOJYyTOHOBBIM — 3HAYEHHEM) CBETOM3ITYYAFOIIHX
cyOnuKkceseH st 0ToOOpaskeHUs COOTBETCTBYIONICH spkocTH. ITockombky cxema 109
VIIPABJICHHS HMCTOKOM OOBIYHO PACIIOJIO’KEHA B TPEThEH mucIUieHOW oOmactu 103
(coOTBETCTBYIOMIEH 00TACTH BHEITHEH PaMbl HA U3BECTHOM YPOBHE TEXHHKH), TPEThS
aUcTUieHas ooOmacte 103 sBIsSeTCS HENOCTYNMHOW IS OCHAIMIEHHS CXEMOM
VIPABICHHUSA CyOIHKCEISIMH, YTO MPUBOAUT K TOMY, YTO OOJIACTh OOBIYHOW BHEUTHEH
pamMbl HE MOXKET OCYHICCTBIIATh OTOOPAKEHHE M pa3Mep OONIACTH OOBIYHOW BHEITHEH
pambl OYEHBb TPYAHO YMEHBIINTH. C LIENIbI0 YCTPAHEHHUS BBIIIEYKA3aHHOTO HENOCTATKA
B HACTOSIIEM HW300PETEHHH TPEIAraeTCd HCKIFOYHTh HEKOTOPBIE CBETOM3ITYYAFOTIIHE
CyOTHMKCENH W3 TpeThe aucimeiHod obOmactu 103 (cooTBeTcTBYROmEH O0OIacTH
OOBIYHOW BHEIHEW pambr). CeeTomsnydaromme cyommkcenu 202, 205 B Tperbei
mucreHol  oomactu 103 coemmmener ¢ apyrumu  TFT,  ynpaensrommmu
CyOTHKCeNsIMH, (PacTONOKEHHBIMU B cxeme 2042 ympaBieHHs CyONMUKCEIMH) M3
BTOpPOM aucImieiHOM obOmactu 102 TOCPEACTBOM METAILTHYECKHUX TOKOMPOBOASIINAX

nopokek 203, 206, Tem caMbIM TONMydYas AMCIUIEH O€3 paMKH M TIPEeIoTBpaInas
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BIIMSTHAE HA KOHPUTYPALIMIO 3aTBOPHBIX IIMH H YTIPABIHIIOIIUX CXEM.

[0039]TIpousBommutcss cchiika Ha ¢Gur. 1. B omHOM BapuaHTe OCYIIECTBICHUS
CBETOM3YYAIOIIHE CYONMHMKCENN BKIIFOYAI0T MHOMKECTBO KpPacHBIX cyOmukcened 110,
MHOKECTBO 3€JIeHbIX cyOnukcener 111 u MHOKecTBO cuHUX cyommkceneit 112. bomee
KOHKPETHO, OJMH M3 KpacHbIX cyomukcened 110, aBa u3 3enenpix cyormmkcened 111 u
OJWH M3 CHUHUX cyOnukcened 112 coBMECTHO OOpa3ylOT MHKCENbHBIA 3JIEMEHT.
Cerousnmyvaronie CyONUKCETH PACcHOJIOKEHbBI MAacCHMBOM U BBINIOJIHEHBI KAk
MHOKECTBO IHKCEJIBHBIX 3JIEMEHTOB, COAEPKAIINX NIEPBBIM MUKCEIBHBIM J/IeMEHT 113
Y BTOPOM INHKCENBbHBIN d1eMeHT 114. B mepBom nukcenbHOM 3nemeHte 113 nBa u3
3eneHbIX cyOmukcene 111 pacmonokeHbl HA OJHOM CTOPOHE, a OJWH W3 KPAaCHBIX
cyormmkcenedt 110 u omuH M3 cuHUX cyOmmkcene 112 pacrmonokeHBI Ha JAPYroM
ctopone. Bo Bropom mukcenpHOM dremenTe 114 aBa w3 3eieHbIX cyommkcened 111
PAcTONIO’KEHBI HA OJHOM CTOPOHE, a OJWH W3 KpacHbIX cyOmmkcener 110 u oguH U3
CHHUX cyOnukcenei 112 pacmonoKeHsl Ha IpyTrod CTOPOHE, P 3TOM OJUH M3 CHHUX
cyommkcenel 112 pacmonoeH HaX OMHUM U3 KpacHbIX cyommkcened 110. JIroOo# psin
MUKCETBHBIX 3JIEMEHTOB BBIMIOJTHEH KAK MHOKECTBO MEPBBIX MUKCETBHBIX JIEMEHTOB U
BTOPBIX TMHUKCEIBHBIX 3JIEMEHTOB, PACIIOJIOKEHHBIX B TMOBTOPSIOIMIEMCS TMOPSAKE OT

MEPBOTO MUKCENBHOTO 35ieMeHTa 113 k0 BTOpoMy MHUKCETbHOMY 35ieMeHTy 114,

[0040]B omHOM BapWaHTe OCYHIECTBIACHUSA KaKIAbIM W3 CBETOM3ITYYAOIIHUX
CyOTHKCeNed UMeeT KPYTIYI0, TPEYTONbHY IO WITH MPAMOYTOIbHYI0 Gopmy. Hampumep,
Ha ¢ur. 1 xpacHpii cyommkcens 110 w cuHui cyOmmkcens 112 o00a wumeroT

MPAMOYTONIbHYTO (opMy, a 3eneHbri cyormukcens 111 umeet kpymnyto ¢opmy.

[0041]B omHOM BapmaHTe OCYIICCTBICHHS KAXKIBIA W3 3€IIEHBIX cyommkcener 111
MMEET CBETOM3IYYAIOIIYI0 IUIOL[AJb MEHBINYI0, YEM CBETOM3IYyYaromias IUIOMAIb
Ka)KIOTO U3 KpacHbIX cyormkcenedt 110 u cuamnx cyommkeenei 112. CrexyeT OTMETHTS,
YTO TIOCKOJIBKY SAPKOCTh KpacHOTo cybOmmkcens 110 w cuHero cyOmmkcenmss 112
ocmadeBaeT ObICTPEE M CPOK CIYKOBI ABIAETCS 00JIee KOPOTKUM, KPACHBIN CYyOTTHKCETh
110 u cunuiéi cyOmmkcenp 112 BBIMONHEHBI ¢ OONBIEH TUIOMIAABIO, TAaK YTO

OClTa0eBaHUE SIPKOCTH W CPOK CIY’KOBI THKCEIIEW JSTHX TPEX THIIOB SBIISTIOTCS
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PaBHBIMH.

[0042]TIpousBoautcs cebiika Ha ¢ur. 4. B oqHOM BapraHTe OCYIIECTBIICHUS 3€JICHBIC
cyonukcemu 111 pasMenieHbl COOTBETCTBEHHO B CPEOHEM W HIDKHEM ITOJIOMKEHHUSIX
OTHOCHUTENNBHO KpacHbIX cyOrmkcened 110 m cuHmx cyOmukcenen 112. A umeHHO,
MIPUHUMAs BTOPOM IMKCEIbHBIN 3JIEMEHT 114 B KauecTBE MpHUMEpPA, ONMH U3 3EIIEHBIX
cyormmkceneit 111 cOOTBETCTBYET MOJIOKEHHIO MEXAY KpacHbIM cyOmmkcenem 110 u
cuHuM cyOmmkcenem 112, a gapyro¥ 3eneHblid cyomukcenb 111 cOOTBETCTBYET
HIKHEMY TIOJIOKEHHUIO KpacHOro cyommkcens 110. B menom 3enensie cyommkcemu 111
pasMeIneHbl B MIAXMAaTHOM TMOPSAKE OTHOCHUTENBHO KpacHBIX cyommkcened 110 wu
cuanx cyommkcened 112, 3emensie cyOmmkcenn 111 pasMemeHsl Tak, YTOOBI
COOTBETCTBOBATh TOJIOKECHHAM MEXKIYy KpacHbIMH cyOmmkcemiMu 110 ¥ cHHUMH

cyonukcensamu 112,

[0043] Kak moka3ano Ha (ur. 2, mpeacTaBIeH OCHOBHON CXEMAaTHYECKUH CTPYKTYPHBINA
BUJ JUCIUICHHOW TaHeTH O€3 paMKH, TPEeIyCMOTPEHHOW JAPYTHM BapHAHTOM
OCYIIECTBICHHUA HACTOALIETO M300peTeHus. [lucreliHas maHens 0e3 paMKH pasenieHa
Ha TEPBYI IUCIUICHHYI0 oOnacth 101, Bropyro amcmieliHyro oOmacte 102 BOKpyT
nepBol aucIuieHo# oonmactu 101 u TpeThio AUCTUIeHHY0 00macTh 103 BOKpYT BTOPOU
mucreiron oomactu 102. MuosxectBo TFT 106, ynpasmsromux CyOTHKCENIMH, W3
nepBol auctureiHoM oOmactu 101 coemunensl co MHOXecTBOM TFT, ympasmsronimx
CyOTHKCENIMH, MHOKecTBa cxeM 104 ympaBmeHHs CyONHKCENIMH U3 TEPBOU
JTUCIUIEMHOM obnactu 101 MOCPEIACTBOM MHO’KECTBA METaLIHYECKUX
TOKOTIpOBOIAIUX nopokek 201, cooTBeTcTBeHHO. BTopas amcmeiinas oomacte 102
COEPKUT TIEPBYIO MpsiMyto oomacTs 1021 u mepByro yrmosyro oomacts 1022, a TpeThs
mucrerias oomacte 103 comepxuT BTOpyrO TpsMyro oOmacte 1031 u BTOpyIO
yrmoByto oomacte 1032, Ceeromsnyuaronmue cyommkcend 202 BO BTOPOH MPSMOM
oomactu 1031 coemmuensr ¢ TFT, ympapmsrommvu cyOmmkcensmu, cxem 204
yIIpaBJeHUs CyONmHWKCesIMH W3 TepBod mpsmou obmact 1021 mocpeacTBoM
MHOKECTBA METAUIMYECKUX TOKOMPOBOAAMMX JOPOkeK 203, COOTBETCTBEHHO.
Ceeromsnyuaroniie cyomnukceny 205 Bo BTopo yrinoBoi oomactu 1032 coenHHEHBI C

TFT, ynpaensromuMu — CyOnmuKcesiMH, MHOXecTBa cxem 207  ympaBlieHUs
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CYOnmUKCesIMH W3 TepBOM yrimoBod oOmactu 1022 mOCpeacTBOM MHOKECTBA

METAJUTMYE CKUX TOKOMPOBOAAIIHX JOPOKEK 206, COOTBETCTBEHHO.

[0044]B onHOM BapuaHTE OCYIIECTBJIEHHA METAJUIMYECKHUE TOKOMPOBOASAIIUE
A0pokKH 203, IPUCTIOCOONEHHBIE COEANHATD CBETOM3NyUaronue cyonukcenu 202 BO
Broport mpsmon obmactu 1031 ¢ TFT, ympasnsronMu cyOnHMKCENsIMH, U3 TIEPBOU
npsaMoi oomactu 1021, pacmonokeHsl MO CYIIECTBY B TOPU30HTAIIBHOM HANpaBICHUU
(meBast ¥ mpaBas CTOPOHBI) WIM B BEPTUKAJIBHOM HAMPABICHUU (BEPXHAS U HIDKHSIA
CTOpPOHBI). Mertammuyeckue TOKOMpoBOAsAIIHE Aopoxkku 203 Ha d¢ur 2 B
TOPU30HTAJIBHOM HAINpPAaBICHUM IS JIETKOCTH IMOHUMAHUSA HE NPOWUTIOCTPUPOBAHBI.
Meranmuueckue TOKOMPOBOAAIIHE JOPOXKH 2006, TPUCTIOCOONEHHBIE COETHHATH
cBeTom3nyyaromue cyonukcend 205 Bo Bropou yrmosoit ob6mactu 1032 ¢ TFT,
VOPaBISIONIMMHU CYOTIHKCEIIMHU, M3 TIEPBOU yIIoBoH oOmactu 1022, pacmonioKeHbI B
HAKJIOHHOM HAaIPaBJICHUH, TPH 3TOM TEPBBIH yTON a 00pa30BaH MEXIYy HAKIOHHBIM
HAIPABJICHUEM M TOPU30HTAIBHBIM HANIPABICHUEM WIIM BEPTUKAJIbHBIM HAIPABICHUEM.
[lepBbIif yrom a SBIAETCA OCTPHIM YIIIOM. A WMEHHO, TEPBBIH yroia a Oombme 0

rpaaycoB U MEHbIIE UITH PaBeH 45 rpagycam.

[0045]CnenyeT OTMETHTD, YTO B 3TOM BapUAHTE OCYIIECTBIIEHHUA BTOpas AUCIUICHHASA
oomacte 102 pasmenena Ha mepByr0 mpsamyro o0macte 1021 W mepByIO YITIOBYIO
oomacte 1022, Tperhs amciuieliHas oOmacte 103 pasmeneHa Ha BTOPYIO TPSAMYIO
oomacte 1031 w BrOpyr0 ymmoByro obOmacte 1032, W TOrga CBETOM3ITYYarOTIHE
cyommmkcenu 202 Bo Bropou ipsamol oonmactu 1031 coequnenst ¢ TFT, ynpapnsrommmu
CyOnmuKcesIMU, U3 mepBod mpsimor oomactu 1021. Ceetowsiydaroniue CyOIMUKCETH
205 Bo BrOpoM yrmoBou oOmactu 1032 coemmmener ¢ TFT, ympasnsrommmu
CyOTIMKCENSAMH, U3 TepBOH yrimoBou oomactu 1022. To ectp Omaromaps monepeaHOMY
WIH TIPOAOIBHOMY PACIIONIOKEHHIO CBETOM3NYYAIOIUX CyONMmUKCeNned B TEPBOU
npsaMoi oOmacti 1021 ¥ pa3sMEIEHHIO CBETOM3IYYAIOINX CyONMUKCENed B TEPBOU
yrmoBoi oOmactu 1022 mox TmeEpBBIM YITIOM B HAKJIOHHOM HANpPAaBICHHWH BCE
CBETOM3IYYAOIIUE CYONMUKCEIM MOMKHO PACMOJOKHTh PABHOMEPHO M MOMKHO

MTOBBICHTH KAYECTBO OTOOPAKEHUS.
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[0046]Kak mokazano Ha ¢ur. 2, B OAHOM BapHaHTE OCYHICCTBICHHSA JUCIUICHHAS
nmaHemp 0e3 PaMKd JOTOJTHHUTENBHO COAEPKHT cxemy 109 ympaBieHUs HCTOKOM H
cxemy 208 ympasienus ¢ BeHTHIEM-popMoBarenem Ha Marpule (gate driver on array,
GOA). Cxema 208 ympasnernss GOA mpucniocoOieHa Ui YIIPABICHHUS BKITIOYCHHEM
WM BBIKITIOYEHHEM JIO00TO psfa CBETOM3Nydvarommx cyOmumkcenmend. Cxema 208
ynpasnerus GOA coxepxut nmo menpniet mepe onuH GOA TFT (coorBeTcTByrommii
GOA TFT 312 na ¢ur. 3). Ilockombky cxema 208 ympasneruss GOA 0O0OBIYHO
BBINIOJITHEHA B TPETheW AMCIUIEHOM oOmactu 103 (cooTBeTCTBYIOImIEH OOMACTH
OOBIYHOM BHEINHEHM pambl), TPEThA AUCIUIEHHAs oonacTs 103 ABIAETCS HETOCTYIMHOU
JUIA pasMEIICHUsA CXEMbl YIPaBICHHS CYyONHKCEISIMH, YTO MPHUBOAMT K TOMY, 4TO
005acTh OOBIYHOW BHEIIHEH paMbl HE MOKET OCYIIECTBIIITH OTOOPAKEHHE M pasMep
o0macTH OOBIYHOM BHEITHEW PaMbl OYEHb TPYAHO YMEHBIOUTH. C LENBI0 yCTPAHEHUS
BBILICYKA3aHHOTO HEJOCTATKa B HACTOSIIEM H300PETEHHUH NPEIAracTcs HUCKITIOYHTH
HEKOTOPBIE CBETOW3IYYAIOIIHE CYONHKCENId W3 TPETheH AucIuieHOW oOmactu 103
(cooTBeTCTBYIOMEH O0OMACTH OOBIYHOM BHEIIHEH pambl). CBETOHM3ITyYarOIIUe
CyONHKCEeNH B TpeThed auciuierHod ooOmactu 103 coemuHensr ¢ apyrumu TFT,
VIIPABIIIONIMMH CYOIUKCENIIMH, U3 BTOPOM JMCIUICHHON oOmactu 102 mocpeacTBoM
METAJLTHYECKUX TOKOTIPOBOIAIIUX TOPOXKEK, TEM CAMBIM TIOTyYast AUCIIICH Oe3 paMKu

" IpcaoTBpaniad BIMAHUC HA KOH(l)I/II‘ypaI_[I/IIO 3aTBOPHBIX IIHWH H YIIPABIAIONIHAX CXCM.

[0047]Kak moka3aHo Ha ¢ur. 3, TPEACTABICH CXEMATHYECKHH BHI B TIOTICPEYHOM
CCUCHHUH BTOPOH JHMCIUIEHHOW OOJIACTH W TPEThEH MHCIUICHHOW OONACTH JUCTUICHHOU
nmaHenmu 0e3 paMKH, TPexyCMOTPEHHOW HacToAmuM u3oOpeTenneM. Ha stoit ¢urype
MOXXHO $ICHO YBHAETHh pAa3IHYHbIe KOMIIOHEHTHI HACTOSOIETO HW300pETCHHA U
OTHOCHUTENBHBIE TO3ULMOHHBIE COOTHOIIEHUS MEXKAY PAa3IMYHBIMU KOMIIOHEHTAMHM.
Jlucrineiinas maHenp Oe3 pamku comepxkuT: Oydepusrdi cmout 301; cxemy 105
VIIPaBICHUA CYONMUKCESIMH, PaclojokeHHy0o Ha Oydepnom cnoe 301 w
COOTBETCTBYIOIIYIO0 BTOpoM muctuieriHor ooOmactu 102; TFT, ynpasnsronmuit
CYOTIMKCETISIMH, pacronokeHHbIN B cxeme 105 ympasnenns cyommkcensmu; GOA TFT
312 Ha Oydeprom cnoe 301 u COOTBETCTBYIONIHMI TPETheH MUCIUIeHHON oOmactu 103;
BBIpaBHHBarOIMM cimon 313, pacnomoskeHHBIM Ha cxeme 105  ympasineHus

cyommmkcensamu 1 GOA TFT 312; u mukcenpHbIi 3nexrpos 314, pacnonokeHHBIA Ha
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BbIpaBHHUBaromeM cioe 313; cmoit 316 mns oOpa3oBaHWE TTUKCENCH, PACIIOIOKEHHBIN
Ha BbIpaBHUBaromeM cioe 313; cBeTonsnydaromuil cyormukcens 317, pacionoskeHHBIN
HA THAKCEITFHOM 3JieKTpoae 314 W COOTBETCTBYIOIIMH BTOPOW IUCIUIEHHOW OOJIACTH
102; cBeTOM3NMyUYarOmMi CyOnuKkcens 318, pacmoioykeHHbIN Ha TIUKCETBHOM 3JIEKTPOJIE
314 u cOOTBETCTBYIOIHUH TPeTheH AUCTUIEHHON 00macTu 103; U OTOPHBINA pa3AEAUTEND
319, pacniono:xeHHbIH Ha cinoe 316 s oOpazoBanus nukcened. CyOcTpar (He moka3aH)

MOXET OBITh pacnonokeH 1o OydepHbiM ciaoem 301.

[0048] TFT, ynpapnstromuii CyOnmUKCeIIMHU, PacIONOKEHHbIN B cxeme 105 yrpapneHus
CYOTMKCENSAMH, CONEP)KUT. aKTUBHBIA ciod 302; mepBbli m3omupyromui ciaoi 303,
PACIIOJIOKEHHBIM Ha aKTMBHOM ciioe 302; mepBelM MeTtajummyeckud ciou 304,
PAacCMONOKEHHBIN HAa NEPBOM H30IHpyromeM ciaoe 303; BTOpOM H30IUPYIOMHM CIION
305, pacnono’keHHBIM Ha MEPBOM METAIHYECKOM cioe 304; BTOpOH MeTallmm4eCKHi
cior 306, pacmoIOKEHHBIM Ha BTOpPOM wu3omupyomeM cioe 305; Tpetuit
n3omupyromuil cnor 307, pacmoioKeHHBIM Ha BTOPOM MeTauimdeckoM cioe 306; u
nuctok 308 u cTok 309, pacnono:keHHbIE HAa TpeTheM H3oiupyromem cioe 307. UcTok
308 coeauHEH ¢ OAHUM KOHIIOM aKTUBHOTO cyosg 302 mOCpeAcTBOM TEPBOTO
MeskcnonHoro niepexona 310, a ctok 309 coeauHeH ¢ APyruM KOHIIOM aKTUBHOTO CJIOS
302 mocpeacTBoM BTOPOro MeskcimonHoro nepexonaa 311. IIukcenpHbiil snekrpon 314

COEAMHEH ¢ UCTOKOM 308 mOCpeaCTBOM TPETHETO MEKCIOWMHOTO nepexoaa 3135.

[0049]1Cnenyer OTMETHTH, YTO CBETOM3IyYarOmmi cyoOmmkcenb 318 B TpeThei
mucrerod oonmactu 103 coemuner ¢ TFT, ympaBmsiomumMu CyOTIMKCENIMH, CXEMBI
105 ynpaBreHus1 CyONMUKCEISIMA M3 BTOPOM AUCTUIEHHOW oOmactu 102 mocpemcTBOM
METAJUIMYECKON TOKONMpOBOAAIENH JOpoKKH 320. A  HMMEHHO, MeTajUIMYecKas
TOKOTIPOBOIAIAS TOPOKKa 320, OMHCAHHAS 3/€Ch, MOXKET OBITh PACTIONIOKEHA HA TOM
JKE CJI0€, YTO M MHUKCEIbHBIA 3NeKTpox 314, u cBeToM3Myqaromui cyomukcens 318 u3
TpeThed mucruieliHoW oOmact 103 coemubneH ¢ wmctokoM 308 mocpeacTBOM
METANIMYECKON TOKOMPOBOAANIEH Jopokku 320. B BapuanTe OCyHIECTBICHHA
HacTosAmero w3oOperenuss TFT, ympaensromue cyOmumkcenmsimu, cxembl 105
VIPaBICHHUA CyOIMKCEISIMH M3 BTOPOM IUCIUIEHHOMW oOnmactu 102 mMpUMEHSIOTCSA I

VIPABICHUA CBETOM3IYYAIOIIMMH CyOIHKCENIMH W3 TPEThEH TUCIUIEHHOW O0ONacTH
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103, Tak YTO MOKHO TIOJIyYHThH TUCIUIEH O€3 PaMKH W HE OKAa3bIBAETCS BIUSHUE HA

KOH()HUTYPAIHMIO 3aTBOPHBIX HIMH U YIIPABIISIOLINX CXEM.

[0050]Cnenyer OTMETHTB, YTO TPEThA AUCIUIEHHAass oOmacte 103 MokeT He OBITH
OCHAIeHa TOHKOTUIEHOYHbIM TpaHzucTopoMm. To ectb GOA TFT 312 moxeT OBITH
BBIMIOJIHEH JPYTHMH CHOCOOAMH ¥ HE OrPAHHYEH OINHCAHMEM HACTOSALIETO

N300peTEHHU.

[0051]TIpousBoautcs cchiika Ha ¢Gur. 5. B omHOM BapuaHTe OCYIIECTBICHUS
HACTOAIIETO M300PETEHUS MPEAYCMOTPEHO AUCIUIEHHOE ycTpoicTBO 10, coaeprkamiee
3anHI00 pamy 11 u aucreliHyro naHenb 12 0e3 paMKH, pacrojIOyKEHHYIO Ha 3aHEeH
pame 11, mpu 5TOM jWCIUIEHHAs TaHenb 12 0e3 paMKH TNPEICTaBIsET COOOU
JTHUCIUICHHYIO TIAHENb 0€3 PaMKH, TPETyCMOTPEHHYIO B BBIMIEYOMSIHY THIX BAPHAHTAX
ocymiecteiaeHus. [IponsBonutcs cepuika Ha ¢ur. 1 u 2 s geTanei, KOTophie 31eCh He

MOBTOPAIOTCA.

[0052]ITpousBoautcst ccpuika Ha ¢(ur. 6. B omHOM BapuWaHTE OCYIIECTBICHHS
HACTOAINETO  HM300PETCHHs]  MPEAYCMOTPEHO  JHMCIUIEHHOE  ycTpoucTtBo 20
OOBEAMHAEMOTO THIIA, COAEPIKANIee 3aJHIOK pamy 21 W MHOKECTBO JUCIUICHHBIX
naHejged 22 0e3 paMkd. MHOKECTBO JUCIUICWHBIX TlaHenew 22 0e3 paMKu
pacToo’KeHbI Ha 3aaHeH pame 21 u 0OObEAUHEHBI B OHY JHCIUIEHHYIO TIOBEPXHOCTB,
MPU ATOM KaKIas W3 JUCIUICHHBIX TaHejaed 22 0e3 paMKH TPEACTaBIIET COOOH
AUCTIICHHYI0 TIAHETTh 0€3 PaMKH, TPEIyCMOTPEHHYIO B BBIIICYTIOMSHY THIX BapHAHTAaX
ocymecTieHus. [I[pousBoautcs ccbuika Ha ¢ur. 1 u 2 11 1eranei, KOTOpPhIe 3/1eCh HE

MOBTOPSIFOTCS.

[0053]Cnenyer oTMeTHTD, YTO KaXKAas W3 JUCIUICWHBIX TAHEJICH O€3 paMKH MOXKET
paboTtars He3aBucuMO. Ciienpl 0ObETMHEHHUS HA TUCIUICHHON MAaHEW 00beIHHAEMOTO
TUTIA TIPU HCTIOJIb30BAHWUW JHCIUICHHBIX TIAHEIIEW Oe3 paMKH, MPeIyCMOTPEHHBIX B
BapHAHTaX OCYIIECTBICHHUA HACTOAIIETO M300PETEHH, OTCYTCTBYIOT, Oaroaps 4emy

nopecaoTBpamacTCsa HCTaTUBHOC BIIMAHUC HA XaPAKTCPUCTHUKH JUCTLIICA.

[0054]CooTBETCTBEHHO, HA  OCHOBE  JAWCIUIEHHOW  TaHETW  0€3  PaMKH,
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NPEAyCMOTPEHHOW B  BapHaHTE OCYIIECTBIEHWS HACTOALIETO  HW300pETEHHH,
TUCTUTEHHAS 00JacTh JUCIUICHHOW TAHENIW PAa3AelisieTCs Ha TEPBYIO JHCIUICHHYIO
00NlacTh, BTOPYIO IOUCIUIEHHYIO 007acTh BOKPYT TEPBOM AMCIDIEHHOH O0NacTH W
TPETHIO AUCTUICHHYIO 001aCTh BOKPYT BTOPOU AuCIIICHHOM 00nacTi. MuoxkectBO TFT,
VIIPABJIAIOMINX CYONMUKCEISIMH, TPEAOCTABIIEHHBIX B TEPBOM MUCIUICHHOW O00JIacTH,
HUMEIOT IMJIOTHOCTh PACHPEAENICHHsA, PABHYIO INIOTHOCTH PACHPEACICHHUA MHOKECTBA
TFT, ynpaBnsrommx cCyONMMKCENTSIMH, TNPEIOCTABIEHHBIX BO BTOPOM JUCIUICHHON
obnactu. IIMOTHOCTH pacmpeneneHus CBETOM3NIYYAIOIUX CyOmHUKcened B TMEpBOU
AUCTITIEMHON 00nacTH OONbINe, YeM Yy CBETOM3IYYAIOIIMX CyONUKCeNned BO BTOPOU
aucTIneHoM oonacTu. TpeThs quctueiiHas oomacTe He ocHameHa TFT, ynpasmsrommm
cyormmkcemsimu. Hexotopeie w3 TFT, ympapnsrommux CcyOmHMKCeNsMH, BO BTOPOM
JTHUCTUIEHHON OOJNIACTH COETUHEHBI CO CBETOM3IIYYAIOIIMMHU CYOITMKCEIIMU W3 BTOPOH
aucIieHou ooOnmactu, u apyrue TFT, ympasmsromue cyOnmukcensMu, BO BTOPOU
JTHUCIUIEHHON 007acTH COETUHEHBI CO CBETOM3IYUYAIOIIUMH CYONHUKCEIIMH U3 TPEThEH
OHUCTUTEHHON oOmactH. TakuM 00pa3oM, MOKHO TONYYHTh AMCIUIEH 0O€3 paMKw,
YBEIMYUTh (OPMATHOE COOTHOLIEHHWE O3KpaHa, a TakkKe JTUANa30H TNPUMEHEHHA
W3ACIUSA, ¥ MOKHO TPEAOTBPATHTH Pa3IHUUsi B OTOOPAKEHUH, OOYCIIOBICHHBIC
clenaMu  OOBEIWHEHHWS, TEM CaMbIM TPEOAOJIEBAS TEXHUYECKHE HEIOCTATKU
TPATUITHOHHBIX JUCIUIEHHBIX TIAHEIEH, KOTOPhIE O00JIaJal0T HHU3KUM (POPMATHBIM
COOTHOIIEHHWEM OJKpaHa, OOyCIIOBICHHBIM BHEITHUMH paMaMH, HE HWMEIOIMHAMHU
BO3MOKHOCTH BBITIONTHATH OTOOPAKEHHE, U KOTOPBIE 00PA3yrOT ClieAbl 00bETUHEHHS,
KOTJa WX TPUCTIOCAONHMBAIOT i1 OOBEIWHEHHUS B TUCIUIEH OONBIIOTO pasMepa, YTo

OKa3bIBACT HCraTUBHOC BIIMAHHUC HAa XaPAaKTCPUCTUKU JUCILICA.

[0055]Mo>kHO TIOHSITB, YTO CIICIIHATUCTHI B JAHHOW 00JACTH TEXHUKH MOTYT BHOCHTH
SKBHUBAJCHTHBIC 3aMECHBl WM H3MEHEHUA B COOTBETCTBHUH C TEXHUYECKHMU
pENICHUAMH W HW300PETATEIhCKUMH HIESIMH HACTOSIIETO HM300PETEHHS W BCE OTH
W3MEHECHHS WJIM 3aMEHBI JOJDKHBI TIOTAJIaTh B PAMKH O0ObEMa OXPAaHbI MPHUJIaraeMou

(hopMyITBI HACTOSATIETO H300PETEHUS.
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®opmy.Jia uzodpeTeHus
1. uctuteiHas maHe b O0€3 paMKH, COIEPIKaImast:

NEPBYI0 JUCIUIEHHYI0 001acTh, BTOPYIO [AUCIUICHHYI0 007acTh BOKPYT IEpBOH
AUCTITIEMHON OONIACTH M TPETHIO JUCIUIEHHYIO 00JacTh BOKPYT BTOPOM JUCTUICHHON

00J1aCTH;

MPH 3TOM KakJasd W3 MEPBOM AUCIIIEHHON 00IacTH M BTOPOM AMCIUIEMHOM 00macTh
OCHAIllEeHa MHOKECTBOM TOHKOIIEHOYHbIX TpaH3uctopoB (TFT), ympasmsronimx
cyonukcemsimu, 3td TFT, ympaBnsromue CyONmUKCENsIMH, B TEPBOM JUCTUIEHHOMU
00JIaCTH UMEIOT IJIOTHOCTH PACHPEACIICHUs, PaBHYIO IUIOTHOCTH pacnpenenenus TET,
VIPaBIIIONINX CYOTHKCESIMHU, BO BTOPOU JUCIUIEHHOM 0OTACTH, TIPH 3TOM KaXKIas U3
MEPBON AMCIICHHON 00NAaCcTH, BTOPOU JHMCILICHHON OONACTH W TPETheU MUCTUICHHOW
o0NacTH OCHAIEHa MHOYKECTBOM CBETOM3IYYAIOIUX CyONHMKCENeH, a IIOTHOCTb
pacmpeniesicHuss CBETOM3IYYAIONIMX CYOIHKCENeH B TEPBOM AMCIUICHHOW OOJIACTH

00JIbIIE, YEM Y CBETOU3JIYYAIOIINX CyOIMUKCENed BO BTOPOH JUCILICHHON 00IacTH;

MpU  STOM TPeThAd JHUCIUICHHAas oOmacTe He ocHameHa TFT, ynpasmsronmmm
cyonmkcemsimu, Hekotopele w3 TFT, ympapnsronmx CyOmuKCesiMH, BO BTOPOU
JOUCTUIEWHON 00NAaCTH COEIMHEHBI CO CBETOM3TYYAIOUIMMHU CYONHUKCEISIMH U3 BTOPOU
auctieHon obmactu, a apyrue TFT, ympasmaromue cyOmuKcensMu, BO BTOPOH
TUCTIICHHON OOJIACTH COEIMHEHBI CO CBETOM3IYUYAIOIIMMH CYOTIMKCEIIIMU U3 TPEThEH
TUCTUICHHONW O0NacTH TOCPEICTBOM MHOKECTBA METAJUTHYECKHUX TOKOTPOBOASIINX

TOPOKEK.

2. JlucrnediHas TaHenb Oe3 paMKH TO 1. 1, OTIHYArOmascs TEM, 4YTO BTOpas
JTUCTUIEHHAS 00JIACTH COJEPKUT TIEPBYIO MPSMYIO 001aCTh M MIEPBYIO YITIOBYIO 00JIACTH,
a TPETh TUCIUICHHAS 00JIACTh COACPKUT BTOPYIO MPSAMYIO 00JIACTh U BTOPYIO YTIIOBYIO
001acTh, TP 3TOM CBETOM3IIyYAIONHE CYOIMUKCETd BO BTOPOM TPSIMOM O0OIaCTH
coemuaeHbl ¢ TFT, ynpaBnstomumu CyOmNHMKCEIsIMH, W3 TIEPBOM MPSAMON O00IacTH

nocpecacTBOM MHOKCCTBa MCTAJIIITHYCCKHUX TOKOMMPOBOAAIIINX JOPOKCK,

COOTBETCTBEHHO, M CBETOM3JIyYalOUIME CYONHKCENH BO BTOPOHM YINOBOH 001acTé
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coemuuenbl ¢ TFT, ynpaBnstomumu CyONMHKCEIIMH, W3 TIEPBOM YIJIOBOM 0OJIaCTH
MOCPEACTBOM MHO)KECTBA METAJUTHYECKUX TOKOTIPOBOASIIINX JOPOKEK,

COOTBCTCTBCHHO.

3. luctuieitHas maHenb 0€3 PaMKH IO 1. 2, OTIIHYAIOMASACA TEM, YTO METAJUTHYECKHE
TOKOTIPOBOJAIIUE JOPOXKKH, TPHUCTIOCOONIEHHBIE COEIUHATh CBETOM3TYYAIONIHE
cyOmMKcenu Bo BTOpoH mpamoi oomactu ¢ TFT, ympasnaromumMu cyOnHUKCensIMu, U3
MEPBOM TPAMON OONACTH, PACIIONIOKEHBI B TOPU3OHTAJTBHOM HANPABIIEHUW WA B

BCPTHUKAJIbPHOM HAITPABJICHHH.

4. lucnineitHas maHenb 0e3 paMKH 1O 1. 2, OTJIMYAIOIIAACS TEM, YTO METAJUTHYECKHUE
TOKOTIDOBOASAINUE JOPOXKKH, TIPUCTIOCOOJICHHBIE COEJHMHATH CBETOW3TYYArOIIHE
cyOnmuKcenu BO BTOpoi yrmoBod obonmactu ¢ TFT, ynpasnsomuMu CyOnHUKCeIAMH, 3
MEPBOM YINIOBOM 001acTH, PAcMOJIOKEHb B HAKJIOHHOM HANPABJICHHH, TPH STOM
MEPBBIA yronm 00pa3oBaH MEXKAYy HAKIOHHBIM HAMPABICHUEM W TOPHU30HTAIBHBIM

HaIpapJICHHUCM HIINW BCPTHKAJIbHBIM HAITPABJIICHUCM.

5. JlucruieiiHas maHelmb Oe3 paMKH Mo I 4, OTJIHUYArONMIAsICs TEM, YTO TEPBBIH YToj

ABJICTCA OCTPBIM YTITIOM.

6. JlucrneiiHas maHenp ©Oe3 pamMKd MO I 1, OTIMYAOMIASCAd TEM, YTO CymMMa
KOJIMYECTBA CBETOM3IIYYAIOMIMX CYOIUKCENIeH BO BTOPOH JHCIUIEHHOW OONACTH H
KOJTMYECTBA CBETOM3IYYAIOMIMX CYOTIHKCENeH B TPETheH AMCIICHHOW OOIACTH paBHA

komuectBy TFT, ynpasnsromux cyOnmuKkcensiMu, BO BTOPOU JUCIDIEHHOHN 00IacTH.

7. JlucrnewiHas TmaHeahr 0Oe3 paMKH MO 1. 6, OTIMYAOMAsICsI TEM, 4YTO
CBETOM3ITyYAOTIHE CYOIUKCETH BKJIFOYAIOT MHOMKECTBO KPACHBIX CYyOIUKCENCH,
MHOKECTBO 3€JIEHBIX CyONUKCENIed U MHOKECTBO CHHHX CYOIHUKCEIICH, TIPH 3TOM OJHH
W3 KPacHBIX CYONHKCENeW, JBa W3 3€JCHBIX CyONMUKCeNed W OJWH W3 CHHHUX

CyOmUKcesIel COBMECTHO OOPa3yIOT MHUKCEITbHBIN 3JIEMEHT.

8. ucmneviHas maHen» O3 paMKH 1O 1. 7, OTIMYAIOMIAsACs TEM, 4YTO
CBETOM3ITyYarOHe CYONMHUKCENTd PACIONOKEHBI MAacCHBOM W BBITIOJTHEHBI Kak

MHOKCCTBO IMHUKCCIIbHBIX 3JICMCHTOB, COACPIKAINUX HCpBBIfI MUKCEJIFHBIN 3JIEMEHT H
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BTOPOM MUKCEIbHBIN 3JIEMEHT;

NPpH 3TOM JBa W3 3€IECHBIX CYONHUKCENEH TEepBOTO CYyONHMKCETBHOTO 3SJIEMEHTA
PAcTIONIO’KEHBI HA OTHOM CTOPOHE, a OJWH U3 KPACHBIX CyONUKCENeH U OAMH U3 CHHUX
CyOTHKCENEH MepBOTO CYyONMMKCETFHOTO 3JIEMEHTA PACTIONIOKEHBI HA IPYTOM CTOPOHE,
NpUYEM OAWH M3 KPACHBIX CYONHKCENEH pacmloioKeH HaJ ONHHUM U3 CHHHX

CyOmuKcene; u

OpU 3TOM [JBa M3 3€JEHBIX CyONMHMKCENed BTOPOTO CYyONMMKCENTBHOTO 3JIEMEHTA
PAcTIONIO’KEHBI HA OTHOM CTOPOHE, a OJUH U3 KPACHBIX CyONMUKCENeH U OAUH U3 CHHUX
CyOmMKcenel BTOporo CyONMUKCENbHOTO 3JIEMEHTA PACIIONOKEHBI Ha JPYyTOM CTOPOHE,
NpU4YeM OJWH W3 CHHHX CYONHKCEJIEeH pacloNIOKEH HaJX OJHUM H3 KPAaCHBIX

CYyOITHKCETICH.

9. HucmneiiHas maHenb 0Oe3 PaMKH TO I 8, OTIHYAOMIASACA TEM, YTO 3EJICHBIC
CYONHMKCENTH pPa3MENICHB TaK, 4YTOOBI COOTBETCTBOBATH CPEAHEMY U HIDKHEMY
MOJIOKEHUSIM ~ OTHOCHTENIBHO KPAacHBIX CYyONHKCENeH W CHHHX CyONHKCENeH,

COOTBCTCTBCHHO.

10. IucruteliHas maHenmb O€3 paMKH IO TI. 8, OTIMYAIOMIAsICAd TEM, YTO JIOOOH Psij
MUKCETBHBIX 3JIEMEHTOB BBITIOJTHEH KAK MHOXKECTBO MEPBBIX MUKCEIBHBIX JJIEMEHTOB U
BTOPBIX MHUKCENBHBIX 3JIEMEHTOB, PACIHOJIOKCHHBIX B MOBTOPSAIOIIEMCS MOPAAKE OT

nEPBOTO MUKCCIIBHOTO 3JICMCHTA KO BTOPOMY IMHKCCIIbHOMY 3JICMCHTY.

11. JlucrneiiHas maHenb O€3 PaMKH IO L. 7, OTIMYAOMIASACS TEM, YTO KaKIbIH W3
3€NIEHBIX CYONHKCENled WMMEeT CBETOM3IYYAIOIIy TIUIOMIAh MEHBINYIO, YeM
CBETOM3IIyYalOMIas IUIOMAAh KaKAOTO W3 KPACHBIX CyONHKCeNed W CHHHX

CyOmuKCeeH.

12. lucruteliHass maHenmb O€3 paMKd MO I 6, OTIMYAOMIAsACsSd TE€M, YTO KaKIBIH W3

CBETOU3JYYAIOIIHX CYOIHKCENEH UMEET KPYTIIy0, TPEYTOIBHYIO HITH TIPSAMOYTOJIBHYFO

opmy.

13. lucnnieiiHOE yCTPOUCTBO, COACP KALICE:
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33IHIOK0 paMy; H

OUCTINIEHHYIO TIaHEdh O€3 PaMKH, PACTIONIOKEHHYI0 Ha 3aJHEH pame, TPH 3TOM
AUCTITIEHHAsA TaHENb Oe3 PaMKH COACP)KHT TEPBYI0 AUCIUIEHHYIO OONIacTh, BTOPYIO
TUCTUIEWHYI0 OONacTh BOKPYT TEPBOU TUCIUIEHHOW OONIACTH M TPETHIO JHUCITICHHYIO

00MacTh BOKPYT BTOPOH JUCTUIEHHON 001acTH;

MPH 3TOM KakJas U3 MEPBOM AUCIIEMHON 00IacTH M BTOPOM AMCIUIEWHOM 00IacTh
OCHAIllEeHa MHOKECTBOM TOHKOIIEHOYHbIX TpaH3uctopoB (TFT), ympasmsronimx
cyonukcemsimu, 3td TFT, ympaBnsromue CyONmUKCeNnsIMU, B TEPBOM JUCTUIEHHOU
00JIaCTH UMEIOT IJIOTHOCTH PACIPEACIICHUS, PaBHYIO IUIOTHOCTH pacnpenenenus TET,
YIPaBIIIONINX CYOTHKCEIMHU, BO BTOPOU JUCIUIEHHOM 0OTACTH, TIPH 3TOM KaXKIas U3
MEPBON AMCIICHHON 00NAaCcTH, BTOPOU JAHMCILICHHON OONACTH W TPEThEU MUCTUICHHOW
o0NacTH OCHAIEHa MHOMKECTBOM CBETOM3IYYAIOIUX CyONHMKCENeH, a IIOTHOCTb
pacmpeiesicHuss CBETOM3IYYAIONIMX CYOIHKCENCH B TEPBOM AUCIUICHHOW OOJIACTH

OoJIbIIIE, YeM y CBETOHM3TYyHaIOIIUX CYOIUKCENeH BO BTOPOH AUCIICHHOMN 00IacTH; U

NpH  3TOM TPETh JHCIUICHHAas o6Omacte He ocHameHa TFT, ynpasmsronmmm
cyommkcensamu, Hekotopble w3 TFT, ynpapnsrommx CyOmUKCesIMH, BO BTOPOU
JOHUCIUIEHHON OONACTH COETUHEHBI CO CBETOM3IIYYAIOIIMMHU CYOIMKCEIAMU W3 BTOPOH
aMCIIIeHHON oOmact, a apyrue TFT, ympasnsioniue CyONMUKCEIsIMH, BO BTOPOU
AUCTITICHHON OOJIACTH COETUHEHBI CO CBETOM3TYYAIOIIUMHU CyOITHKCEISIMH U3 TPEThEH
AUCTIICHHON 0071acTH TOCPEICTBOM MHOMKECTBA METAUTMYECKHUX TOKOTIPOBOISATIINX

TOPOIKEK.

14. JIluctneidHOe yCTPOMCTBO MO M. 13, OTIHYArOIIEecs TEM, YTO BTOpas AUCIUICHHAA
00acTh COACPIKUT TEPBYIO MPSIMYIO 00JaCTh W TEPBYIO YIIIOBYIO 00IacTh, a TPETHA
JTUCTUTCHHAS 00JIACTh COAEPKUT BTOPYIO MPSIMYEO 001aCTh M BTOPYIO YITIOBYIO 00JIacTh,
MPH 3TOM CBETOM3ITYYAONIHE CYOITUKCETH BO BTOPOUM MPSAMOW OOJIACTH COETUHEHBI C
TFT, ynpaBmsromumMu CyONHAKCETIMH, W3 TIEPBOM TNPAMOW OONACTH TOCPEACTBOM
MHOKECTBA METAJUTMYCCKUX TOKOMPOBOAAIIMX JTOPOXKEK, COOTBETCTBEHHO, |
CBETOM3JIyYarOIIHe CyOIUKCEeTd BO BTOPOM YyIIoBOWM oOmactu coemuHeHbl ¢ TFT,

VOPABISIIOMIMMHA ~ CyONUKCENAMH, W3 TIEPBOM YyIJIOBOW 00JacCTH TOCPEACTBOM
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MHOKCCTBA MCTAIINTHICCKHUX TOKOTTPOBOAAIINUX JOPOKCK, COOTBCTCTBCHHO.

15. JIucuieHOE yCTPOMCTBO IO M. 13, oTmMyaromeecss TeM, YTO CyMMa KOJIWYECTBA
CBETOM3ITYYAOTINX CYONUKCENIEH BO BTOPOM AHMCIUIEHHOW OONIACTH W KOJHUYECTBA
CBETOM3IYYAIOIINUX CyONMUKCENEeH B TPEThEH MUCIUIEWHON OONacTH paBHA KOIHYECTBY

TFT, ynpaBnsaromux cyOnUuKCeNIMH, BO BTOPOU JUCIUIEHHOHN 00TacTH.

16. JlucnnerHoe yCTpOMCTBO MO II. 15, ommyaromeecs TeM, YTO CBETOM3IIYYArOIIHE
CyOIUKCENIM BKITFOYAIOT MHOMKECTBO KPACHBIX CYOIHMKCENIECH, MHOKECTBO 3EJIEHBIX
CyOImuKcelled W MHOKECTBO CHHHUX CyOIHUKCENeH, TPH 3TOM OAWH W3 KPaCHBIX
CyOnmuKceseH, aBa W3 3€JCHBIX CyONMHMKCEeNed W OJWH W3 CHHUX CyONuKceeH

COBMECTHO 00Pa3yrOT MUKCEIbHBIN IIEMEHT.
17. lucrureiHOE YCTPOMCTBO 00BEAMHAEMOTO THIIA, COACPIKAIIIEE:
3aHIOI0 PaMy; U

MHOKECTBO JUCIUICHHBIX TAaHENeH Oe3 paMKH, PacToJIOKEHHBIX HAa 3aJHEH pame U
MPHUCIIOCOONIEHHBIX TSI 00SCTICUCHHS TUCTUIEHHOM MMOBEPXHOCTH, TIPH 3TOM KaKIas U3
AUCTIJICHHBIX TIAHETICH 0e3 PaMKH COACPXKUT TEPBYIO TUCIUICHHYIO OOIACTh, BTOPYIO
JTUCTUICHHYI0 OOacTh BOKPYT MEPBOM TUCIUICHHOW OONIACTH M TPETHIO JHUCILICHHYIO

00MacTh BOKPYT BTOPOH JUCIUICHHOW 001aCcTH;

TIPH 3TOM Ka)KJas W3 TIEPBOM AMCILICHHOW 0OJIacTH M BTOPOW AMCIUIEHHOW 00IacTh
OCHAIICHAa MHOYKECTBOM TOHKOIUIEHOUYHbIX TpaH3uctopoB (TFT), ympasmsronmmx
cyonukcemsivu, 3td TFT, ympaBnsroniue CyONMUKCENsIMH, B TIEPBOM JTUCTUICHHOH
O0JTACTH UMEIOT TNIOTHOCTH PACTIPEACIICHHUS, PABHYIO TNIOTHOCTH pactpenenenus TFT,
VITPABJIIONINX CyOTHKCEIIMH, BO BTOPOH JTHUCIIEHHOW OONACTH, TIPH STOM KaKIas U3
TIEPBOM JIUCIINICHHOW OONIACTH, BTOPOU AUCIUICHHOW 0OJACTH M TPEThEH JAUCTUICHHOMU
OOJTaCTH OCHAIEHA MHOXKECTBOM CBETOM3IIyYAIOIIHUX CYONHKCENIEeH, a TUIOTHOCTh
pacTlpesieiCHAsT CBETOU3ITYYAIOIUX CYOINHUKCENEH B TEPBOM JUCTUIEWHOW O0NIacTH

OO0JIBIIe, YeM Y CBETOM3ITYyYAFOTIHX CYONMUKCEIeH BO BTOPOU MTUCIIICHHOM 001aCcTH; H

NpH  3TOM TPEThA JWCIUIEHHas o6nmacte He ocHameHa TFT, ymnpasmsrommm
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cyommkcensamu, Hekotopble w3 TFT, ynpapnsrommx CyOnmuKCemsiMH, BO BTOPOU
AUCTIIEMHON 00NacTH COETUHEHBI CO CBETOM3IYYAOMIMMHU CyONMUKCENIMH U3 BTOPOU
TUCTUIEWHOM oOmactu, a apyrue TFT, ynpapnsiomue CyONUKCENSIMH, BO BTOPOHU
AUCTITIEMHON 0ONaCTH COETUHEHBI CO CBETOM3ITYYAOIIUMHU CyOIMKCESIMH U3 TPEThEH
AUCTIIEMHON 007acTH TOCPEICTBOM MHOMKECTBA METAJUTMYECKHX TOKOTIPOBOISAIIMX

TOPOIKEK.

18. JlucnneliHoe yCTPOUCTBO OOBEAMHAEMOTO THIA TI0 1. 17, oTnHUyaromeecs TeM, 4To
BTOpast AUCIUICHHAA 00NACTh CONEPIKUT MEPBYIO MPAMYIO 007aCTh M NEPBYIO YTIIOBYIO
005IacTh, a TPEThA AUCIUICHHAS 007ACTh COAEPIKUT BTOPYIO MPSMYIO 001aCTh U BTOPYIO
VIJIOBYIO OOJNACTh, TPH 3TOM CBETOM3IYYAIOIHE CYyONUKCENd BO BTOPOH MPAMOU
obnmactu coemunensl ¢ TFT, ympaBiasromumu cyONMUKCEIIMH, W3 TEPBOU MPAMOM
o0NacTH TOCPEICTBOM MHOMKECTBA METAIUTMYECKHUX TOKOMPOBOMAIIUX JTOPOJKEK,
COOTBETCTBEHHO, M CBETOU3IyYAIOIIHE CYyOIUKCENHd BO BTOPOHM YITIOBOM 0OmacTH
coequaenbl ¢ TFT, ynpaBiasromuMu CyONMUKCEsIMH, W3 TIEPBOHM YTJIOBOM 001acTH
MOCPEACTBOM MHOKECTBA METAUIMYECKUX  TOKONPOBOIALIMX  JIOPOJKEK,

COOTBCTCTBCHHO.

19. JlucrneliHOE YCTPOUCTBO OOBEIHHAEMOTO THIIA TIO T1. 17, OTHYaromeecs TeM, YTO
CyMMa KOJTMYECTBA CBETOM3TYYAIOIIUX CYOTHKCENEH BO BTOPOH JAHUCIUIEHHON 001acTh
Y KOJIMYECTBA CBETOM3ITYYAOIUX CYOITUKCENIEH B TPEThEH TUCTUIEHHOM 001acTH paBHA

komuuectBy TFT, ynpasnsromux cyOnmuKcensiMu, BO BTOPOU JUCIDIEHHOHM 00IacTH.

20. JlucrieHOE YCTPOUCTBO OOBEIHHIEMOTO THIIA 110 T1. 19, oTHYaromeecs TeM, 410
CBETOM3ITyYAOIIHE CYOIUKCETH BKJIFOYAIOT MHOMKECTBO KPACHBIX CYyOIHUKCENCH,
MHOKECTBO 3€JIEHBIX CyONMUKCENIed U MHOKECTBO CHHHX CYOINHUKCEIICH, TIPH STOM OJHH
W3 KPacHBIX CYONHKCENeW, JBa W3 3€JCHBIX CYONMWKCeNed W OJWH W3 CHHHUX

CyOnmUKcesIel COBMECTHO OOPa3yIOT MHUKCEITbHBIN 3JIEMEHT.
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