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2420-537685EA/55
[IAHEJIb C TOJICBEUMBAEMOM ITOBEPXHOCTBIO0 MEPEKJIOUEHUS M $YHKLMEN
HATPEBA

VsoBpeTeHne OTHOCUTCHA K naHeJu C IOOCBeUMBaeMoM
IIOBEPXHOCTLID IIeperJioueHrMsa U OQyHKLUMEeW HaTrpeBa, criocodby ee
M3TOTOBJIEHUSA U ee IIPMMEHEHUD.

VsBecTHO, uTo [IOBEPXHOCTH [IEePeKJInUeHN I MOT'YT OBITE
o0pas0oBaHbl [IOBEPXHOCTHEM DBJIEKTPOOOM WMJIM Y3JIOM M3 IOBYX CBA3aHHEIX
BJIEKTPONOB, HallpUMep, B KadecTee €MKOCTHEIX IIOBEPXHOCTEN
[IePEeKJIoUEeHN g . Ecim OOBEKT npubaImxaeTca K [IOBEPXHOCTHU
[IEPEeKJIVUEeH A, TO EMKOCTbH IIOBEPXHOCTHOI'O SJIEKTPONa OTHOCUTEJBHO
3eMIIM WJIM eMKOCTBh KOHIOeHcaTopa, oO0pa30BaHHOTO IOBYMA CBA3aHHBMU
BIIEKTPONaMM, WU3MeHAeTCd. V3MeHeHMe eMKOCTM M3MepAeTCHd C IIOMOILIO
CXeMHOTO YCTpOMCTBa, W I[IpM I[IPeBHIEeHUM IIOPOTOBOTO 3HAUEHUM
BHIAETCH CUTHAaJ IIepekKJioueHMsa. CxeMHEe YyCTPOMCTBa IJIS eMKOCTHHX
IIepekJoUaTeJIe M3BECTHH, HalpuMep, u3 DE 20 2006 006 192 Ul, EP
0 899 882 Al, US 6,452,514 B1 mw EP 1 515 211 Al.

SJIEKTPON WMJIM BJIEKTPOIOE MOTYT OBITH HENOCPEeOCTBEHHO HaHEeCEHH
Ha IaHeJM M3 CTeKJa WIM OpyT'or'o I[IpOo3padHoI'o MaTepualja, duTo,
HalopuMep, u3BecTHO M3 EP 1 544 178 Al. IIOBepXHOCTH IIepPEeKJINUYeHMA
MOXeT OHTH MHTeI'pMpOBaHa ©0Oe3 OOINOJIHUTEJIBHEIX KOMIIOHEHTOB B
ocTekJieHMe. Ilpy 5TOM I[IOBEPXHOCTE IIEPEKJIOUEeHUS TPYIOHO WU
HEBO3MOXHO ODOHApPyXUTh. B TeMHOTe I[IOBEPXHOCTEH IIePEeKJIOUEeHUA TaKxXe
HeJIb34 HamylnaTb. [IosTOMYy IIOJIOXKEHME IIOBEPXHOCTU IIepeKJInUYeHM
OOJDKHO  BEIOEJIATHCS, I[IPUUYEeM BHIOeJIeHUe IOJDKHO TakxXe OHTE B
YaCTHOCTM 3aMeTHO B TeMHOTe.

Bamauer HacCToOAmMEeTro U300peTeHMs ABJIAeTCA [IpeloCTaBJIeHue
YCOBEPMEeHCTBOBAHHOM IIaHeJlb co BCTPOEHHOM [IOBEPXHOCTHLI
IepeKJIoUeHnsa, IIOICBeTKOM U OGyHKUMeW HaTpeBa, ¥ cHnocoba ee
M3TOTOBJIEHUS .

Bamaya HacTodAWel'o M300peTeHudA pelmaeTcsa B COOTBEeTCTBUM C
n300peTeHMeM IIOCPEeNCTBOM IIaHEeJIM C TOINCBEUMBAEMOM I[IOBEPXHOCTLIO
[IepeKJIoUEeHN I COTIJIaCHO He3aBUCHMOMY IYHKTY 1 bopMy JIEL
n300peTeHUa. l[IpedrnouTUTeJIbHEE BapMaHTH OCYIEeCTBJIEHVS PACKPHTH B
3aBUCHUMEIX IIyHKTax QOPMYyJIEL U300peTeHUd.

CooTBeTCTBYyMAA MBO@peTeHMIO ITaHeJIb C IIoIOCBeurBaeMoOn



[IOBEPXHOCTLID I[IEPEKJIUEHMSI COIEePXUT CJelyllMe IIPWU3HaKM:

- HIpo3padHas IIOIJIOXKA,

- ofJlacTb HaTrpeBa, KOTopas CoOeOMHeHa C IIO0 MeHbIleM Mepe
OBYMsS IJIaBHEMM WMMHaMM, I[IPeOYCMOTPEHHBEIMM OJIA I[IOOKJIOUEeHMA K
MCTOUHMKY HalpsaXeHUs, TakuM o0pa30M, UTO MeXIDy IJIaBHBMM MMHaAMU
obpaszyeTcd TOKOIPpOBOIAllad INOPOXKa OJiAd TOKa HaIlpeBa,

— BJIEKTPONPOBOOHAaA CTPYyKTypa, KoTopasd obpas3yeT IIOBEPXHOCTH
[IepeKJIoUeHN I " KoTOpad MOXeT COeIVHATLCH C CEeHCOpPHON
SJIEKTPOHUKOM U

- CpeICTBO I[IOOCBETKM, C IIOMOWBK KOTOPOTO MOXET BHIEJATLCHI
[IOBEPXHOCTEL [IEPEeKJIUEeHNd .

[lpospauHad NOIJIOXKKA IIPEelOlIoOUTUTEJIEHO CONEPXUT 3aKaJleHHOe,
YaCcTUUHO 3akKaJIeHHOe W He3aKaJIeHHOe CTEKJIO, OCOBDEeHHO
IPEenriIouTUTEJILHO IIJIOCKOEe (mucToBOR) CTEKJIO, IIOJIMPOBAHHOE
JUCTOBOE  CTEKJIO, KBaplieepoe CTeKJIO, OOPOCUIIMKATHOE  CTEeKJIO,
M3BECTKOBO—HaTpHEeBOE CTEeKJIO VIV Ipo3payvHLe [IOJIMMEDHL, B
YaCTHOCTHU [IOJIMBTUJIEH, [IOJIMIIPOIIUIIEH, noJjiMkapBoHaT,
IIOJIMMEe TUJIMEe TaKpuiIaT, IIOJUCTUPOJI, IoJiMaMuI, CJOXHEM HoJmM3bup,
MOJIMBUHUIIXJIOPUI M/WMIN UX CMECH.

TONMIMHY IIOOJIOKKM MOXHO M3MeHAThH B [IMPOKUX Ipelejax U,
TakuM o0pasoM, XOpOoWo IpMuclIocabMBaTh K TpeboBaHMAM B OTIEJIEHOM
cayuae. Ilomjioxka OPelloUTUTeJIbHO uMeeT ToJmmHy oT 0,7 MM mo 10
MM M OCODEeHHO NpenloudyTUuTeJIbHO OoT 1 MM mo 5 mM. Ilomalb IIOOJIOXKU
MOXeT M3MEHATLCS B MMPOKMX MOpemejiax, Hampumep, orT 100 cm® mo 18
M?. IlpednouTUTesSIbHO MOIJIOKKa MMeeT Iwomanes oT 400 cm® mo 4 w2,
KaK »DTO [4BJISeTCs OOHUHEM IJIS OCTeKJIeHMS TPaHCIOPTHEX CpencTB U
CTPOUTEJILHEIX U apXUTEKTYPHEX OCTEKJIeHUM.

B NOpedAnoudTUTEJILHOM BapMaHTe OCYMeCTBJIEHUMS COOTBETCTBYKIMEN
n300peTeHNK IIaHeJu, IOOJIOXKA  HABJIAETCA YacThl MHOTOCJIOMHOM
nIaHeJM, B YaCTHOCTM, MHOTOCJIOMHOTO 0e30IacCHOTO CTeKJa. lIpu 5TOM
IOOJIOXKAa dYepes 10 MeHbIleM Mepe OIMH I[IPOMEXYyTOUHHM  CJION
coenMHeHa C IO MeHBIIeM Mepe OIHOM TOKPHBHOM (3alMTHOWM) IMIaHeJbb.
[IpOMEXYyTOUHHM CJIOM TNPEeOIOUTUTEJIbHO CONepXUT IO MeHBIeM Mepe
OIOVH TEePMOIJIACTUUHEN [IOJIMMEpP, OPeAONOoUYTUTEJIEHO NOJUBUHUIOY TUPAJE
(PVB) , STUJIEHBUHMIIALlETaT (EVA) "/ niam NOJIMDTUIIeHTepedTamaT

(PET) . TepMOoIlJiaCc TUUHLM IpOoMeXy TOUHEIM cJIom MOXeT Taxkxe



comepxaTh, HanpuMmep, noJinypeTaH (PU), TOJIUTIPONIUIIEH (PP),
noJMakpwuiarT, [IOJIND TUJIEH (PE), noJiMKapboHaT (PC),
[MOJIMME TUJIME TAKPUJIAT, MMOJIMBUHUIIXJIOPUI, rnoJiMaleTaTHY CMOJLY,
JIUTELEBHE CMOJIHI, aKpuJIaTH, bTOopPMPOBAHHEIM DTUIIEH-TIPOIINIIEH,

IOJIUBUHWUIIQTOPUIL W/WIIM STUJIeH- TeTpadTop3TUIIeH WJIM UX COIMIOJIUMMEPH
WUIM UX CcMecu. TepMOILJIaCTUUHHM IPOMEeXYyTOUHEM CJIOVM MOXeT OHTh
obpasoBaH OIOHMM WMJIM HECKOJBKMMM PAaCIOJOXEeHHEIMM IOpyI Ha IOpyTre
TepMOIlJiaC TUUHEMM IJIEHKaMM, opuyeM  TOJIIMMHA TepMOIlJIaCTUUHOM
[UJIeHKY TIPeNlodTUTENIbHO cocTapjgeT oT 0,25 MvM mo 1 MM, THMIMYHO
0,38 vvm mam 0,76 MM.

[IoOKpHIBHAA IIaHeJlb [OpPpelloUTUTEeJIEHO COIEepXMT  3aKaJleHHOoe,
YaCTUUHO 3aKaJIeHHOe NI HeszaKaJleHHOe CTEKJIO, OCOBEeHHO
IPenllouTUTEeJIbHO JIMCTOBOE CTEKJIO, IIOJIMPOBaHHOEe JIMCTOBOE CTEKJIO,
KBaplieBoe CTeKJIO, OOpPOCHUIIMKATHOEe CTEeKJIO, M3BECTKOBO-HaTpPUERBROE
CTEeKJIO WJIM TIIpO3paduHHe I[IOJIMMEPH, B  YaCTHOCTH, IOJIMB TUJIEH,
IIOJIMIIPONUIIEH,  I[IOJMKaApOOHAaT, MNOJUMETUIIMEeTAKpUIIaT, IIOJUCTUPOJ,
[IOJIMaMMI, CJOXHEM [NOJMsOUp, MNOJIUBUHUIXJIOPUI W/WUIVX WX CMEeCHu.
[IoKpHBHAA I[IaHEeJb OPEeOlouTUTEJIBHO MMeeT ToJuHy oT 0,3 mM mo 10
MM M OCOOEeHHO MNpedlouTuTeslbHO oT 0,7 MM mo 3 MM.

B KOHTekCcTe HacToAmero mus3obpeTeHMs, IIaHeJb, IIOOJIOXKaA,
IIOKPHBHAA IIaHeJlb WMJIM CJIOM CUMTAalTCsa I[IPO3PauHEMM B TOM CJydae,
KOoT'Da IMpOollyCKaHMe B BUIMMOM 00JlacTM CclIekTpa 0oJee 70%. N4
maHeJiel, KOTOPHE He HaxXOoOATCS B pPeJIEBAHTHOM OJIA IOOPOXHOTO
OBWXEHUSA IIoJie 3PeHMa BOIOUTEJIsS, HalpuMmep, OJS CcTekJjla KpPHImu,
IPOIIyCKaHMe Takxe MOXeT OHTL 3HAUMTEJILHO HIWXe, HalpuMep, 0OoJiee
5%.

Ob6JjlacTh HaTpeBa coelMHeHa C II0 MeHbllely Mepe OBYMS IJlaBHBIMMU
mMHaMM, IpenyCcMO TP EeHHEMA nJis MIOOKJIIOUEHU S K VCTOUHUKY
HaOpsSKeHUdI, TakuM o0pasoM, UTO MexOy IJIABHEMM mMHaMM obpalyeTcs
TOKOIIPOBOOAMAS HOOPOXKa IJIS ToKa HaTlpeBa.

B OpeOnouTUTEeJILHOM BapuaHTe OCymMeCTBJIeHMS COOTBETCTBYIIIEN
n300peTeHM 0O0JIacTM HaTpera, o0O0JlacThk HaTrpeBa UMMeeT MHOXeCTBO
OTHOEeJILHHX MeTaJlJIMUeCKMX IIPOBOINOB, TaK Ha3HBaeMBX Hal'pPeBaTeJlbHEBIX
IPOBOIOB, KOTOPHE, COOTBETCTBEHHO, COEOMHAT IJIaBHHE MUHE OPYT
c IOpyrom. IlyTM Toka ¥ TOK HaIl'peBa MOIPOXOOAT ToI'la BIOJb

OTOeJIbEHEIX IIPOBOIOOB. HpOBO,JIa IIpedliouTrUTEeJIEHO BEITIOJIHEHEI OUYEHBb



TOHKMMM, TaK UYTO OHM He VYXYIOmalT WIXM JIHMIbL He3HAUMTEeJILHO
yXyomamnT o030p 4Yepe3 IaHeJlb. I[IpedlodTUTeJIbHEE I[IpOoBOIda MMEKT
TOJIMIMHY MeHee WM paBHyw 0,1 MM, o0COOEeHHO IMNpPeAloUTUTEJIEHO OT
0,02 mm mo 0,04 mMm m, B uvacTtHOCTM, oT 0,024 Mm mo 0,029 wmM.
MeTallIMueCKMe IMpOoBOHa IMPEenllouTUTEJIBHO COIepXaT MeIb, BOoJbdpawm,
30JI0TO, Ccepebpo MIM aJIlOMMHMM WM CILJIaBH I[10 MeHbIleV Mepe OBYX U3
DTUX MEeTAaJJIOB. MeTaJllIMueCKMe IIPOBOIa OCOOEHHO IIPEeOloUTUTEJIBHO
cocTodAT U3 Menau, BoJbOpaMa, 30JI0Ta, cepebpa WIKM aJIOMUHUS WK
CILJIaBOB IIO MeHBbIIEM Mepe IOBYX M3 3TUX METAJIJIOB. OTM CILJIABH MOTYT
Takxe coIepXaTb MoJIuOIeH, PeHMM, OCMUM, UPUINM, OaJjladui WJIn
LJIaTUHY .

B aJIbTepHaTMBHOM MPEelloUTHTEeJIbLHOM BapMaHTe OCYINeCTBJIEHUA
COOTBETCTBYyWIMEN M300peTeHMId IaHeJ M, o6JacThk HarpeBa COIEPXUT
TOHKME IIeUaTHBEE HalpeBaTeJIbHHE CTPYKTYPH M3 BJIEKTPOIPOBOOHOTO
MaTepuasa, HalpMMEpP, BHIIOJHEHHY BXMIaHMEM IedaTHYI I[IacTy C
MeTaJlJIMUeCKMMM YaCTULIaMA .

B IpyTOM aJIb TEPHaTHUBHOM IPenrnouYTUTEIBHOM BapuaHTe
BHIIOJIHEHUMSA COOTBETCTByKMEeN M300peTeHMIO 00JIaCTM HaTrpeBa, O0JacTb
HarpeBa MMeeT IIPO3PauHHlM SBJIEeKTPONPOBOOHEIN CJoV. B uYacTHOCTH,
of6JlacTh Har'peBa MOXeT OHTL UYaCTUUHOM 0BJIacThi IIPO3PAaUHOTO
SJIEKTPOIIPOBOOHOTO CJIOS, KOTOPHIM, HaIpUMep, COIEPXUT OpyIue
SJIEKTPOIIPOBOIHEE CTPYKTYPH, KOTOPHE DSJIEKTPUUECKU M3OJIMPOBAHE OT
oBJacTM HarpeBa.

SJIEKTPOIPOBOOHEIM CJIOM TMPEeOINOUTUTEJSIEHO COINEPRXUT IIpo3padHoe
2JIEKTPOIIPOBOOHOE [IOKPHTHE . CoOTBETCTRBYKINME n300peTeHno
BJIEKTPONPOBONHEIE CJIOM M3BECTHEH, HallpuMep, u3 DE 20 2008 017 611
Ul, EP 0 847 965 Bl mam WO 2012/052315 Al. OHM, KaK OpaBWUJO,
comepxaT OIMH MJIM HEeCKOJILKO, HalpuMmep, IBa, TPU WIKM YeTHpe
SJIEKTPOINPOBOOHEIX  QYHKIIMOHAJILHEIX  CJIOEB. OYyHKUMOHAJILHEE  CJIOU
OPennouTUTEeJIbHO coIepXaT II0 MeHbIeM Mepe OIOMH MeTallJl, HalpuMep,
cepebpo, B30JI0OTO, Melb, HUKEJb ¥ WIM XPOM WIM MeTaJlJIMueCKUN
criiaB. OyHKIMOHAJIBHEIE CJIOM OCOOEHHO IMPEeNlNOoUTHUTEJIBHO COIepXaT IIo
MeHbImeM Mepe 90% o Macce MeTajljla, B YaCTHOCTM IIO0 MeHbIIeM Mepe
99,9% 1o Macce MeTaJJla. OQYHKIMOHAJILHBEE CJIOM MOTYT COCTOSTE M3
MeTaJlyla MM MeTaJllIMUeCKOTO CIJlaBa. OyHKIMOHAJIBHEE CJIOM OCOOEeHHO

NPEenrnouTUTENILHO CONepXaT cepedbpo MIM ComepXammy cepedpo CILIaB.



Takve OQYHKUMOHAJILHEHE CJIOM MMelT OCOO0OeHHO MNPedloUTUTEJIEHY
BJIEKTPOIPOBONHOCTE IPM OIOHOBPEMEHHO  BEHCOKOM IPOINYyCKaHUM B
BUIOVMOMN obrnacTu CIeKTpa. TomyHa OYHKUIMOHAJILEHOTO cJjos4a
NpenIouTUTEJILHO cocTaBJIgeT oT 5 HM 1Oo 50 HM, ocoBeHHO
OPpedlNoUTHUTEeNEHO OoT 8 HM no 25 HM. B »sT0oM 00JlaCTM  TOJIIMMHEL
OYHKUMOHAJIEHOTO cJjo4 OOCTUTaeTCH OpenlnoUuTUTEeJIBEHO BEICOKOE
IpoIllyCKaHue B BUIOVMOM obiacTu CIeKkTpa u 0COBEHHO
IpedloUuTHUTeNIbHaS BJIEKTPONIPOBOIHOCTE .

Kaxk IpaBUIIO, COOTBETCTBEHHO, MeXIy OBYyMHA CMEXHEIMI
OYHKUMOHAJIEHEIMY  CJIOAMM  HarpeBaeMoT'0  IIOKPHTUSA  pasMeleH  IIOo
MeHBIIEM Mepe OIMH IOURJIEKTPUUECKUM  CJIOU. [IpennouTUTeNbHEM
oBpasoM, HMWXe IIepBOTO U/MUIM BHIE IIOCJHeOHeTro O(QYyHKIMOHAJILHOTO
cJo04g pasMelleH TOIIOJIHUTeJIb HEIM OUBJIeKTPUUEeCKUMN CJIOoN .
OUBJIeKTPUUECKUM CJIOM COIEepXMT IIO0 MeHblleM Mepe OOMH OTIeJIbHBN
CJIOM M3 IOUDJIeKTPUUEeCKOTO MaTepualla, HallpUMEDp, comepXxamero
HUTPpUIO, TakKoM KakK HUTPpUI KPeMHMS, WJIM OKCMI, TaKOoM KaK OKCUI
aJlOMMHM A . OUBJIEeKTPUUeCKMY CJIOM TakXe MOXeT coIepXaTh HeCKOJIBKO
OTHeJIEHEIX CJIOeB, HallpuMep, OTOeJIbHEEe CJOM M3 IUBRJIEKTPUUECKOIT'O
MaTepualsa, CIJlaXyuBaomye CJIOM, KOPpeKTUpylIue CJou, OJOoKMpYoIMe
cJioM  U/UIM  OPOTHMBOOTPAaXAaKmye CJOM. TOoJIMHa OUDJIEKTPUUECKOTO
CJIos cocTaBJigeT, Hampumep, oT 10 HM mo 200 HM.

3Ty CTPYKTYPY CJIOeB OOBUHO TIIOJIyYalT IIOCJIeOoBaTeJbHOCTHIO
IIPOLIECCOB OCaXIeHWsa, KOTOPHEe BHIIOJHAKTCA BaKyyMHBM CHOCOBOM,
TaKMM KaK KaTOoOHOE paclblleHMe B MaTHMTHOM IIOJIe.

IpyTMe TMOOXOIOAMMe DJEeKTPOINPOBOOHEE CJIOM MPEeNIoUTUTeJIBEHO
comepXaT OKCUA MHAOMSA-oOJIOBa (ITO), JeTrMpOBaHHHM GOTOPOM OKCUL
oJloBa (Sn0,:F) MIM JIeTUMPOBAHHLIM aJlloMMHMEM OKCUI IMHKa (ZnO:Al).

SJIEeKTPOIIPOBOOHEI cJIon MOXeT OBITH B [IPUHLINUIIE JIOOBIM
IIOKPHTHMEM, KOTOpPOe MOXeT ofecneuMBaTh DSJeKTPUUECKUM KOHTAKT.
FEcam cooTBeTcTByKmMasa M300peTeHM IIaHeJb [OJDKHa of0ecleurBaTh
BO3MOXHOCTE 0030pa, KakK 5TO, HalpuMep, HUMeeT MeCTO B IIaHeJaX B
OKOHHOM 008JIaCTH, BJIEKTPONPOBOIHLIM CJIOM MNPEeNNoUTUTEJILHO SABJISEeTCH
IPO3PayuHEM. B IpedloUTUTEeIEHOM BapraHTe OCyIeCTBJIEHUSA
n300peTeHUa BJIEeKTPONPOBOIHEY CJIOM NpencTaBiaseT CcoOOM CJOV WM
CJIOUCTYK CTPYKTYPY M3 HECKOJIBKMX OTIOeJIBHEX CJOeBR C ofmeN

TOJIMMHOM MeHbIle WIIK paBHOﬁ 2 MKM, OCOBDEHHO IIpeoIriouyTrTEeJIEHO



MeHbBIIe UM pPaBHOM 1 MKM.

IpeANOUYTUTENbHEMN COOTBETCTBYKIUNA n300peTeHND
BJIEKTPOIPOBONHEM CJIOM MMeeT IIOBEepPXHOCTHOE COoNpoTuBJeHMe oT 0,4
Om/xkBagpaT mo 10 Om/kBazgpaT. B 0COBeHHO MNPEAONOUTUTEIIHLHOM
BapuaHTe OCYIWeCTBJIEHUA COOTBETCTBYINUN n300peTeHND
BJIEKTPOIPOBONHEM CJIOM MMeeT IIOBEPXHOCTHOE COonpoTuBJieHue oT 0,5
Om/xkBampaT no 1 OM/xBanmpaT. IIOKPHTMA C TaKMMM IIOBEPXHOCTHBEMA
CONIPOTUBJIEHN AMN OCODEeHHO IIOOXOOAT oJid HarpeBa OKOH
TPAHCIOPTHOTO CPpenCTBa [IPUM TUIIOBEHX OOPTOBHX HaNpAXeHMAX OT 12 B
0o 48 B miM B SJEKTPUUECKMX TPAHCIOPTHHEX CpencTBax C TUIOBEMA
OOPTOBEIMM HallpaxeHuavu no 500 B.

SJIeKTPOIPOBOOHEM cJion MOXET IPOXOINUTE uepes BCIO
IIOBEPXHOCTEL INOIJIOXKM. B KauecTBe ajlbTEPHATUBH, 3JIEKTPOIPOBOIHEIM
CJIOM MOXeT TakKXe I[IPOXOIOMUTHL TOJIBKO Uepe3 YacThb [IOBEPXHOCTH
IIONJIOXKM . OJIEKTPOIPOBONHLEI CJIOM MNPEeINOUTUTEJIbHO IIPOXOIUT UYepe:s
1o MeHbmeM Mepe 50%, o0coOeHHO MNPEenIOUTUTEJIEHO Yepes IO MeHblleM
Mepe 70% m HauboJlee NPeOIOUTUTEJIEHO UYepes II0 MeHblled Mepe 90%
IIOBEPXHOCTY BHYTPEHHEM CTOPOHH IOIJIOXKM. IJIeKTPOINPOBOIHEM CJION
MOXET MMEeTb OINHY MWMJIM HECKOJIbBKO HENOKPHTHX 30H. O3TM 30HE MOTYT
OBITE [IPOHMIAEMEIMM IJIS DJIEKTPOMATHUTHOT'O WM3JIYUEHMS U WM3BECTHH,
HallpyMep, B KadeCTBEe OKOH Ilepelauy OaHHEX WM OKOH CBSA3WU.

B NOpeAnouTUTEeNILHOM BapMaHTe OCYMeCTBJIEHMS COOTBETCTBYIMEN
n300peTeHMUD IIaHeJIM B KadeCcTBEe MHOTOCJIOMHOM IIaHeJM, IIOBEepPXHOCTH
BHYTPEHHEe¥ CTOPOHH TIOIJIOXKM UMeeT oTubdanmyn o060JacCTb KPOMKU C
mmMpuHOM oT 2 MM mo 50 MM, OpednouTuTe]JJbHO oT 5 MM mo 20 MM,
KOTopasd He CcHabXeHa BJIEKTPONPOBOIHBIM CJIOEM. SJeKTPOIPOBOMIHHM
CJIOM ToTrda He MMeeT KOHTakKTa C aTMochepod UM HOpedloudTUTeNLHO
3allMileH BHYTPM IIaHEeJ M C IIOMOWBK TepPMOIJIACTUUYHOI'O IIPOMEXYyTOUHOT'O
CJIOA OT TMOBPEXIeHUN U KOPPO3UU.

OBlacTh HarpeBa MMeeT II0 MeHbIIel Mepe MOBe TJIaBHHE IIMHH,
IpenyCMOTPEHHEE IOJIS I[IOOKJIOUEeHUS K MCTOUHMKY HalpaXeHUs, WU
cCoeIMHEeHa C HUMM TakuM o00pasoM, UTO MexXOy IJIaBHBEMY MMHAMU
obpaszyeTcd TOKOIPOBOLOAmAA HOOPOXKa IJis TOKa Halpeea, W, B
YacCTHOCTHM, I[IpOTeKaeT TOK Hal'pebBa IIpU [NPUIIOXKEHUN HallpsSXeHMUd.

TUyIaBHEIE MMHH OPeIlNOUTUTEJIEHO PAacCIOJIOKEHH BIOJIE OOKOBOMU

KPOMKNM SJIEKTPOIIPOBOOHOT'O CJIOA. HIJHa TJIaBHOM IMHEI, KaK IIpaBWJIO,



IO CYIEeCcTBY, paBHa IJMHe OOKOBOM KPOMKM 3JIEKTPOIPOBOIHOTO CJIOL,
HO TakKXe MOXeT OHTbL HEeMHOI'O OOJIblle MM MeHblle. Takxe 0OoJjiee IOBYX
TJIABHEIX IMMH MOXeT OHBTE pasMelleHO Ha 5SBJIEeKTPOIPOBOOHOM CJIoe,
NPpennouTUTEeJIJEHO B 00OJlaCcTM KPOMKM BIOJIE IOBYX IIPOTUBOIIOJIOXKHEIX
OOKOBEX KPOMOK DBJIEKTPOIPOBOOHOTO CJiod. Takxe 0oJjiee IOBYX IJIaBHEIX
MVYH MOXeT OHTL pPa3MelleHO Ha 5SBJEeKTPOIPOBOOHOM CJIoe, HallpuMep,
uyTOoOE 00pasoBaTh IOBEe WM HECKOJIbLKO He3aBUCHUMEX oO0JiacTely HaTpeBa
B CJloe, WMJIM eCJM TJlaBHad MKMHa IpepHBaeTCsa OIHOM MM HeCKOJbLKVMMA
HENOKPHTEIMM 30HaMM, TakKMMM KaK OKHa cBA3u. COOTBEeTCTRyKIEeE
U300peTEeHNI0 PelleHre ToT'da IPMMEHMMO IJIS II0 MeHBIIEM Mepe OOHOM U
OPEenrnouTUTEJIbHO IOJIS KaXIoM M3 He3aBUCHUMEX o0JlacTel HaTpeBa.

B HOpennouTUTesSIbHOM BapMaHTe OCYIEeCTBJIEHMA COOTBETCTBYIIIASA
n300peTeHUD IUVlaBHasda IMHa o60pa30BaHa Kak [OpoBoLdllas CTPYKTYypa,
BEITIOJIHEHHASA  I[IeUYaThbld WJIM  BXUTaHUEM. I[leuaTHag 1JlaBHasd IIMHAa
NPenlouTUTESIEHO COOePXMUT 10 MeHbIleM Mepe MeTalJlJl, MeTaJlJIMueCKUM
cruias, COoeIVHeHMe MeTajsia n/uiam YyIJIepoxn, OCOBEeHHO
NPenlouTUTEeSIbHO OJaTOPOOHEM MeTaJlJI M B UYaCTHOCTM cepebpo.
[TeuaTHad HacTa IIPEemOIOUTUTEJIBHO COHEPXUT MeTaJlJIMdeCKMe UYaCTUIIH,

JaCTUIEI MeTaJjljla I/I/I/I.J'H/I yoJjiepona 17 B YaCTHOCTU YaCTUILEL

GﬂaI‘OpO,HHBIX MeTaJlJIOB, Taxrue KakK YaCTUIIEI cepe@pa .
SJIIEKTPOIPOBOOHOCTE IIpedlIlouTrUTeJIEHO JOoCTHUTIaeTc4d 3a cueT
SJIEKTPOIIPOBOOHEX JacTuii. YaCcTHULIEL MOTWYT HaXOINTbBCHA B

OPTAaHUUECKOW U/UJIM HeOPTaHWUECKOM MaTpulle, TakKoW KakK I[IacCThH WIN
yepHMJa, I[OIPedlouTUTEeJIbHO B BMOEe IIeU4aTHOM MacTH CO CTeKJISHHOU
bpuTTONM.

IInprHa HOepBOM ¥  BTOPOM  TJIABHHX MMH HOPeONOoUYTUTEJIBHO
cocramjgeT oT 2 MM DO 30 MM, OCOOEHHO IIPeNlouTUTEeJIbHO OoT 4 MM
no 20 MM ¥, B uYacTHocTM, oT 10 MM mo 20 wmM. Bojee TOHKMe
TJIaBHEHE  WMHEL I[IPMBOOAT K CJMIIKOM  BHCOKOMY  BJEKTPUUECKOMY
CONPOTHUBRIIEHUID ¥, TeM CaMbM, K CJIMIIKOM BEICOKOMY HaTpeBY IJIaBHOM
IMHEL BO BpeMa paboTel. Kpome Toro, ©0O0Jiee TOHKME IJIaBHHE MMHEL
TOJIEKO C TPYOOM MOTYT OHETE M3TOTOBJIEHEL MeTolaMM IledaTy, TaKVMU
Kak TpadapeTHasd [IedaThb. bojlee TOJICTHE MMHE TpelylnT HeXeJlaTeJIbHO
BHICOKOT'O pacxolla MaTepualja. KpoMe TOI'O, OHM IIPUBOLOAT K CJMIIKOM
BOJIBIIOMY ¥ HesCTeTHMUHOMYy Ol'paHMueHU o0JjlacTu o030pa depes

ITaHeJIb . HirHa TJIaBHOM MmMHE 3aBUCUT OT IIPOTAXEHHOCTHU obiacTu



HarpeBa. B ciydae IJIaBHOM IMHH, KOTOpas Kak IIPaBWJIO BEHIIOJHEeHa B
bopMe moJoce, ©OoJiee OJMHHBENM U3 ee pa3MepoB obosHauvaeTcd Kak ee
IoJMHa, a 0oJjiee KOPOTKUM M3 ee pa3MepoB oBO03HauaeTCcsa KaK IMpuHa.
TpeTeM MM IOOINOJIHUTEJIEHEE MMHE MOTYT OHTB TaKXe BEHIIOJIHEHH OoJiee
TOHKMMM, OpennouTmresibHO oT 0,6 MM OO 5 MM.

TonmrHa cJyjos4a nevyaTHOM TJIaBHOM MVHEBL NPennouTUTEJIEHO
cocTaBjggeT oT 5 MKM 1o 40 MKM, OCOOEHHO IPEeNloUYTUTEJIEHO OT 8
MKM 0o 20 MKM M Hambojliee IIPenlIoUTUTEJIEHO OT 8 MKM OO 12 MKM.
[leyaTHHE TITUIaBHBE MMHHE C STYUMM TOJIIMHAMM TEeXHUUYECKM I[IPOCTH B
peanusauumn 7 VMEenT [IPenrnouTUTEeJIbHYI OOy CTUMYIO TOKOBYIO
HarpyskKy.

YoeJsibHOe BIIEKTPUUECKOE COIIPOTUBJIIEHNE Pa TJIaBHBIX MUH

OpennouTuTesbHO cocTaBjgger oT 0,8 wMxOMcM mo 7,0 MrOMCM U

ocoBeHHO mOpempnourTmuTesbHO OoT 1,0 MKOM-cM mo 2,5 MKOM:-cM. IJlaBHEE
MMHLEL C YIOeJbBHHMM CONPOTUBIIEHMSAMM B DSTOM 00JJaCTM TeXHUUECKU
IIPOCTE B peajiM3allM M MMeT IPeOlOoUTUTEJIbHYK OOIYCTHUMMYK TOKOBYIO
HarpysKy.

B kauecTBe aJIbTEePHATUBHE IJlaBHag NMHA Takke MOXeT OHBTh
BHIIIOJIHEHA B BMIE IIOJIOC DSJIEKTPOINPOBOOHOM IIJIEHKM. IJIaBHHE MWHE
comepxaT ToIma, HaIpuMmep, IO MeHblley Mepe aJiloMMHMM, Melb,
JYyXeHYIn Melb, 30JI0TO, cepebpo, LMHK, BOJbbdpaM /MM OJIOBO WK
X CIJIaBH. IloJloca NOpeOloudTUTeJIbHO MMeeT TOJIMHY oT 10 MKM IO
500 MxM, ocoBeHHO HnpenmnouTuTeJibHO OoT 30 MM mo 300 mxM. ITJIaBHEE
OIMHEL M3 SJIEKTPONPOBOIOHHX IIJIEHOK C DSTUMM TOJIIMHAMY TeXHUUEeCKU
IIPOCTE B pealM3allMM M MMEKRT IPeOloUTUTEeJIbHYKD OONYCTUMMYyKD TOKOBYIO
Harpy3Ky. [Tojyioca MOXeT COEeNMHATBCSA c DJIEKTPOIIPOBOIHOM
CTPYKTYPOH, HaIlpuMep, yepes Maccy IPUIIO A, yepes
SJIEKTPOIPOBOOHEIM KJIeM MM IIyTeM HelOCPeOCTBEHHOT'O HaJIOXeHUS.

CooTBeTCTBYIMAA n300peTeHUD rnaHeJb NPennouyTUTEeJIEHO
COOEPXUT IIOOJIOXKY , Ha KOTOpPOMU pas3MeleH HaTpeBaeMBl
SJIEKTPOIPOBOOHEIM CJIOV. B 3aBUCHMMOCTM OT BUIa CJIOL, SABJSeTCH
OPenrnouTUTEJIbHEM SallMlaTh CJIOM SBalMTHHM CJIOeM, HalpuMep, JakKoM,
MMOJIMMEPHOM TIJIEHKOV ¥/WMIM MOKPHBHOM MTaHeJbo.

B OpeOnouTHUTeJILHOM BapMaHTe OCymeCTBJIeHMS COOTBETCTBYIIMEN

MSO@peTeHMIO IIaHeJIn, SJIEKTPOIIPOBOOHAA CTPYKTYPa COIOEepPXNT 10



MeHbIlel Mepe OOMH MMelmuM (opMy JIMHUM DJIEKTPOINPOBONHEI SJIEMEHT.
SJIeKTPONIPOBOIHEIM DJIEMEHT B bopme JIMHUNU IpPennouyTUTeJILHO
nIpelcTaBJIgeT cobour BJIEKTPOIIPOBOIHEIM IpOBOI. IIpoBOI
IperMyIeCTBEeHHO BHIIOJHEH OUeHb TOHKMM, TaK UYTO OH He YXyImaeT
0630p Uepe3 IaHeJb WIM yXyOllaeT eI'o JIMIIb He3HAUMTEJIBHO.
[IpennouTuUTeJIbHEE [IPpOoBOOa MMET TOJIMMHY MeHee MIM paBHyo 0,25
MM, oOcoBeHHO IMOpennoururessHo oT 0,02 mvM mo 0,15 MMm. IlpoBona
OpennouTUTeNIbHO MeTaJlJIMueckue M, B UYaCTHOCTHM, CcoIOepXaT Melb,
BoOJIbOpamM, 3B0JIOTO, cepebpo WIM aJIOMUMHUM WIM CILJIaBH II0 MeHBbIen
Mepe IOBYX M3 3THUX METaJIJIOB MJIM COCTOAT M3 HUX. OTM CILJIABH MOTYT
Takxe coIepXaTb MoJIMOIOeH, PeHMM, OCMMM, UPUINM, OaJjladui WJIn
LJIaTHUHY .

[IpoBOO MNPENNOUTUTEJILHO DJIEKTPUUECKM M30JIMPOBAaH, HAIPUMEP,
RIIEKTPUUECKON u30Jsa1uMer B dopMe O0OOJIOUKM U3 HnoJmMepa. OCoBeHHO
BHIT'OOHO, €CJM IIPOBOI IPOXOIMT Ha BJEKTPOIPOBOOHOM CJIOe WU
KacaeTcsa IpYTUX BJIEKTPOIPOBOIHEIX n/ Ui HaxOoOAMMUXC S non
HalpsSKeHMEeM BJIEMEHTOB IIaHEJM.

B abTepHaATMBHOM IIPENIOUTUTEJIEHOM BapMaHTe OCYylleCTBJIeHMA
COOTBETCTRYINEY M30BpeTeHr IIaHeJM, 3SJIeKTPOIPOBOIHAS CTPYKTypa
COOEpPXMT IIO MeHbleM Mepe OOHY TOHKYID IIeUaTHYID CTPYKTYPY U3
OpoBOIAMEI0 MaTepuala, HalpuMep, IIOJIYUeHHYID BXUIaHMEeM IIeUaTHVYIO
macTy ¢ MeTaJJIMUeCKMMM UYacTHulaMM. OJIeKTPONPOBOIHAS CTPYKTYpPa
MOXeT OHTbL M3TOTOBJIeHa IIeuaThbid ¥ BXUTAHMEeM IIPOBOOAMEM I[IaCTH.
[IpoBOOAmMAaS IIacTa OPeldloUuTUTEeJIbHO COOEPXUT YacCTHLH cepedpa u
CTeKJISHHYID OpuTTy. ToJmMHa I[IOJYUEeHHOTO BXUTAaHMEeM CJIOS IIacTH
OpennouTuTeJIbHO cocTarjsger oT 5 wMxM pmo 40 MKM, 0OCODeHHO
OpennouTuTesJbHO oT 8 MM po 20 wMkM. IloJydeHHasd BXUTaHUEM
cepebpsaHasg IacTa caMa MMeeT CBOMCTBO pPacCesHUMsS CBeTa UM IIO2TOMY
OPenrnouTUTEeJIbHO MOXeT CJYXMTL B KaueCcTBe CpeldCcTBa OTKJIOHEeHUSA
cBeTa.

B aJbTepHAaTMBHOM MOPelloUuTHUTEeJIbHOM BapMaHTe OCYIeCTBJIeHUS
COOTBETCTBRYIEV M300peTeHud IIaHeJM, 3JIeKTPOIPOBOIHAS CTPYKTypa
COOEPXUT  TPO3PauHHM, SJIEKTPOIPOBOIHEIM  CJIOMN. 370 ocoBeHHO
BHITOOHO, TaK KaK Torga »SJeKTPOIpOoBOIHAA CTPYKTypa He yXyIOmaer
00630p uUepes IaHeJb WIM yXyOmllaeT eI'0 B He3HAUMTEeJILHOM CTelleHM.

PasyiMuHbe DOOXOOAMNE IIPO3PadHEe 3SJIEKTPOIIPOBOIOHEE CJIOU OBIM  YKe
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YIIOMSHYTH BHIIE B KaudeCTBe CJIOeB IJd oBJlacTM HaTpeBa.

I[IOCKOJBKY BJIEKTPOIPOBRONHASA CTPYKTYPa IIOBEPXHOCTHU
IIepeKJIoUeHMsa  OOJDKHa  IlepelaBaTb  JIMIIBE  He3HauuTeJIbHEIE  TOKH,
IIOBEPXHOCTHOE COIPOTURJIIEHME CJIOS MOXeT BHOMpPATLCSA BHIlE, UYeM Y
BJIEeKTPOIPOBOOHOTO cJjo4a obrmacTu HaTpeBa. [IpelnoYTUTEeNbHEN
COOTBETCTBYKIUN n300peTeHND BJIeKTPOIPOBOOHEMN cJjon s
IIOBEPXHOCTHU IIepeKJIoUeHUI MMeeT IIOBEPXHOCTHOE COIPOTHUBIIEHME OT
0,4 Om/xBampaTr nmo 200 OM/KBaIparT.

B 0COBEHHO IPeOIoUYTUTEeJIEHOM BapuaHTe OCyIeCTBJIEHUSA
COOTBETCTBYKIEN M300peTeHUI0 IIaHeJ M, DJIeKTPOIpPOBOOHAaA CTPyKTypa
IIOBEPXHOCTHM IIepeKJIoueHUd M dJacTu oO0JacTu HaT'peBa ABJIAKOTCSA OIHUM
M TeM Xe DJIEKTPOIPOBOIOHEIM CJIOEM M I[IO MeHBIleM Mepe OIHOU
pasmenuTeJIbHOM JIMHMEM OTIeJIeHH OT IPO3PaudHOTO BJIEKTPOIPOBONHOTO
cniosa. IupuHa d; pa3lelIMTeJIbHHX JIMHUM [OPeldloUTUTEJIbHO COCTAaBJIAET
or 30 MM no 200 MKM M OCOOEHHO IIPellouTUuTeJJbHO oT 70 MKM IO
140 MKM. Takue TOHKUE pasnesnuTeJibHEE JIVUHUW [IO3BOJIAKT
OCyIECTBUTE HaOeXHyln M  OOCTaTOUYHO BEICOKYIO BIIEKTPUUECKYIO
MBOJIAUMIK UM ONOHOBPEMEHHO He YXyOmalT o0030p uYepes3 IIaHeJb WK
yXyIOmaonT ero JMIb B 2 He3HAUUTEeJILHOM CTeleHu. V3TOoTOBJIeHUE
pasieIMTEeNIbHEIX JIMHUY [IPedloUTUTEJIEHO OCYMEeCTBJIAEeTCS C IIOMOMBIO
JIa3epPHOTO CTPYKTYPUPOBAHUA WIM XUMHUUECKOTO WJIM MexXaHUUeCKOT'O
yoaJleHrusa. TakKoe pacloJIOXeHMe IIOBepXHOCTM IIepeKJIoueHMsa UM o0JacTu
HaTpeBa M3 TOTO Xe CaMOoT'0 CJoA ABJSAeTCS OCOOeHHO IIPOCTHM U
HeOopOoTMM B M3TOTOBJIEHUU.

SJIeKTPOIPOBONHA A CTPYKTYPa TIOBEPXHOCTHU IepeKJInUeHU I

2

IIpeoIiouTrTEeJIEHO MeeT Iiomanb oT 1 CM 2

no 200 cwm*, ©BoJlee
NPennouTUTEeSIbHO OoT 1 cM? mo 10 cMm?. JoBepxXHOCTL IepeKJIoUeHMs
MOXeT WMETh, HalpuMep, bopmy  oBaJia, DJINIICa WIM  KpyTra,
TpeyToJIbHMKA, [NIpAMOYTOJIBHMKA, KBaIpaTa WJIM UYeTHPpeXyT'oJIbHMKA
IpyToro BMIa WMIM MHOTOYTOJIBHMKa 0o0Jiee BECOKOTO TIOopAOKa. B
YaCTHOCTM, KPYTOBHE, 3BIJIMITUUYECKME WM KallJIEBUIOHHE QOPMH WIIK
GOPMEL C 3aKpyTJIeHHEMHA yTJiaMu u bOPMEL OJIOC OCOBEeHHO
NIpennouTUTEeJIbHH, Tak KakK TeM CaMbM TOK HaT'peBa OCODEeHHO
NIpenlouTUTEeJIbHEM o0pas30oM HalpaBJISeTCsa BOKPYIT 00JlacTU OKPYXeHWd,
VM He BOBHMKAKT HMKaKMe JIOKaJIbHHE TIepelpPeBH, TaK Ha3HBa&eMEe

ropddnme IIATHa, WJIM OHM BOSHMKAKT JIMIE B He3HaAUUTeJILHOM CTeIlleHH’.
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[IOBEepPXHOCTE IIEePEeKJIUEeHUs DJIEKTPUUECKM MOXeT OBTh COoelMHEeHa
c CEeHCOPHOM BJIEKTPOHUKOM, B Y4aCcTHOCTH, raJib BAHUUECKUM,
eMKOCTHBEM /MM MHOYKTUMBHEM CIIOCOOOM.

B NOpedAnouyTUTEJILHOM BapMaHTe OCYMEeCTBJIEHUS COOTBETCTBYKIEN
n300peTeHMU [IaHEeJM, IIOBEPXHOCTH IIePEeKJINUEeHUS ABJIAETCS €MKOCTHOMU
[IOBEPXHOCTBID IIepeKJIUueHMsa. I[IpM 5STOM [IOBEPXHOCTL IIepeKJInUYeHMA
ofpasyeT TOBEPXHOCTHEM 3JIEKTPOL. I[lIOCPeOCTBOM BHENHEM eMKOCTHOMU
CEHCOPHOM BIIEKTPOHUKU n3MepdaeTcda E€MKOCTb [IOBEPXHOCTHOTO
3JIeKTPpOona. EMrkOCTB IIOBEPXHOCTHOT'O BJIEKTPOna n3MeHAeTCA
OTHOCUTEJIBHO 3eM/IM, KOI'Ha 3a3eMJIeHHOe TeJIo NpubamxKaeTca WK,
HanpuMep, KacaeTcd M3OJIALMOHHOTO CJiIo 4 Han [IOBEPXHOCTHEM
3JIEKTPONOM. V3OJIALUMOHHED CJIOM COOEPXUT, B YWaAaCTHOCTM, COOCTBEHHO
IIONJIOXKY WMJIM IIPOMEXYTOUHHM CJIOM WMJIM INOKPHBHYI IIaHeJjlb. J3MeHeHUe
eMKOCTM M3BMepseTCsa C IIOMOUWIBID CEHCOPHOM SJIEKTPOHUKM, U IIPU
[IPEBHIIEHUN [IOPOTOBOTO 3HAUEHMA 3allyCKaeTCd CUTHAJ [IepPeKJIoUeHMd.
ObJacTe [IepeKJIYeHN I onpeneaeTcd bopmon u pasMepamu
[IOBEPXHOCTHOTO BJIEKTPONA.

B aJlbTepHaTMBHOM BapMaHTe OCYMECTBJIEHNA COOTBETCTBYKIEN
n300peTeHU0 IIaHeJH, [IOBEPXHOCTEL IIEPEKJIOUEeHUS COINEPXUT IOBE
BJIEKTPOIPOBONHEE CTPYKTYPH. B Ciydae DJIeKTPONPOBOOHOM CTPYKTYPH
M3 OOHOTO BJIEKTPOIPOBONHOIO CJIOS, CJIOM IIPEIIOUYTUTEJIBHO pas3nejleH
OOHOY WM HECKOJLKMMU HOIOJIHUTEJILHEMU pPas3IeIMTEeJIbLHEMU JIMHUAMA .
OcoBeHHO IPEeOlIOUTUTEJILHO, ecymn BTOpad BIIEKTPONPOBONHAA
CTPpYKTypa obpaMigeT IepBYy  SJIEeKTPOIPOBONHYK  CTPYKTYPY IO
MeHBIIEM Mepe UYacCTHMUHO M T[IPEedlouTUTEJIbEHO I[IOJIHOCThI. IlomobHoe
oOpaMJieHMe [BJIAeTCS [IPeOIIoOUTUTEJIbHEM, TaK KaK TeM CaMBEM BJMSAHMKE
oBJylacTM HarpeBa UM OCODEHHO M3MeHeHMA HalpaXeHMd B 00JacTu
Har'pekBa Ha IIOBEPXHOCTH IIePeKJIOUEHNS CHMKaeTCHd.

B OOHOM OOIIOJIHUT EJIE HOM IPenrnoYTUTEIEHOM BapuaHTe
OCYIeCTBJIEHU I COOTBETCTBYKIEeN M300peTeHMD  IIaHelH, oBJlacThb
OKPYXEHUs KMeeT aHaJIOTMUHyKn WIKM Ty Xe caMyn oOoopMy, dYTO U
[IOBEPXHOCTEL I[IepPeKJInUeHMa. B UacCTHOCTM, KPYIT'OBEHE, DBJUIMUITUUECKUE
WM KallJIeBMIOHEEe QOPMEl MJIM QOPMEL C 3aKpyIJIeHHEMM YyIJlaMu, a TaKxe
GOPMEL [IOJIOC OCOBEHHO IMNPeAlOUYTUTEJIBHE, TaK KaK 3a CuUeT 53TOT'0 TOK
Har'pekBa OCOOEHHO IMIpPelNlouTUTEeJIBEHEIM Oo0pa30oM HalpaBJIigeTCsa BOKPYTD

obracTu OKPYXEeHIA, M He BO3HMKAKT JIOKaAJIBEHEIE IIEepPEel'pPEeBH, Takr
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Ha3bBBaeMbe TopduMe MATHa, WIM OHM BO3HMKAKLT B HE3HAUUTEJILHON
CTelleHu.

OCOBeHHO TIPenNouTUTEeNIbHO, KOoI'Ia BTopasd BJEeKTPOIPOBOIHAS
CTPYKTypa COIEPXUT HOIOJHUTEJIEHYD O08JlacTh IIOOKJUEeHUS, KOTOopasd
MOXET COeIMHATHCA C CEHCOPHOM BJIEKTPOHMKOM. B TakoMm y3Jjie IepBas
M BTOpas BJIEeKTPONPOBOIOHAS CTPYKTypa o00pas3ylT OBa BJeKTpona,
KOTOPHE eMKOCTHEM 00pas3oM CBA3aHH Py C IOPpyT'oM. EMKOCTBH
KOHIIeHCaTopa, 06pa30BaHHOTO 3JIeKTpOonaMu, U3MEeHSAeTCA pu
NpUBIVKEHUY HEeKOTOPOTO Teja, HalpyMep, YacTu UYeJIOBEUeCKOTO
Tejla. VI3MeHeHMe  eMKOCTM  U3MepseTcs C  IIOMOWBID  CEHCOPHOM
BJIEKTPOHUKM, ¥ IPM IIPEeBHIIEeHVM I[IOPOTOBOTO 3HAUEHMS 3allyCcKaeTcsd
CUTHaJ IepekJioueHMsa. UYyBCTBUTeJbHas o0JacTb onpenenseTrcsa dopmoin
u pasMepaMmy 00JlaCcTM, B KOTOPOM BJEKTPONE EMKOCTHHM 00paszoM
CBABaHE IPYyI C OPYTOM.

B KauecTBe aJIbTEPHATUBEH, IIOBEPXHOCTL I[IE€PEKJIOUEeHUST MOXeT
TakXe MMEeTb MUHIOYKTMBHHE, TeIUJIOBHEe WM JioOHe IpyTMe CeHCOPHHE

byHrUIMMK, KOTOPEIE ABJIAKTCA OeCKOHTaKTHEMH . Tpu STOM

"®eCcKOHTaKTHLIM' oO3HauaeT, UYTO He TpebyeTcsa HeloCpPeICTBEeHHOTO
KacaHugd  SJEeKTPONPOBOIHOM  CTPYKTYPH  OJg  3allycka  Ipollecca
IeperJueHrsa. I[IOHATHO, UYTO QYHKLUMSA IIepekJoueHrd >0QeKTMBHa U
1P HelIOCPpeICTBeHHOM KaCaHHWM SJ'IeKTpOHpOBO,HHOﬁ CTPYKTYPEI, eCcJIn
SJIEKTPONPOBOOHAS  CTPYKTypa  IOOCTYINIHa  mJIS  IIoJb30BaTeid. B
IIpMHIIMIIE, IIOBEPXHOCTU TIepPeRrRJIDUEHNMA MOT'YT OHTH BEITIOJIHEHEI C
CEHCOPHEMIM (]_)VHKLU/IF[M_T/I, 3aBUCVIMBEIMM OT KaCaHUMA.

B IIpedllIouTHTEeJIEHOM BapMaHTe OCYIeCTBJIEHMA COOTB@TCTBYIOU.[G?I

n300peTeHnD naHeJu, BJIEKTPONIPOBOIHASA CTPYKTYPAa, KOoTOopasd
oBpazyeT [IOBEPXHOCTH [IepeKJIUEeHM S, MOXeT MMEeTh TPU
OYHKLUMOHAJILHO pPas3JIMUHbEE obBJjlacTm: oBJlacThb KacaHus4, oBJlacThb

MONKJIOUEHNI, KOTOopas MMeeT COeIVHEeHMe C BJIEeKTPUUEeCKOW JIMHMENW, C
[IOMOIIBID KOTOPOWM BJIEKTPOIPOBOINHAS CTPYKTypa SJIEeKTPOIPOBOIHEM
oBpasoM BHBeIleHa Hapyxy, ¥ 00JacTb IMIOOBOOAMEN JMHUM, KOTopasd
BJIEKTPOMNPOBOIHEM 00pa30M coelMHsSeT o0OJIaCTh KacaHus C 00JIaCThbio
nonkJjmoueHrs. OOJacTh KacCaHUsa IPelNlIoUTHTEJIbHO BHIIOJIHeHa OOoJIblel,
yeM 06JIACTb MONBOIAmMEN JMUHUM. COeOMHeHHAas C DJEeKTPOINPOBOIHOM

CTPYKTYPOM CeHCOpHasd DSJeKTPOHVKa, HalpuMep, MOXeT OBTL BHOpaHa
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10 CBOeM UYyBCTBUTEJLHOCTM TakKMM o00pa30M, UTO TOJLKO IIPKU KacCaHUM
OOHOM M3 IIOBEPXHOCTEeM MHaHeJau B o00JJacTM KacaHMSa UYeJJOBEeKOM
BHIOAETCSA CHUTHAaJl IepekKJIoUeHMa, a KacaHMe TOBepXHOCTeM MaHeJIM Hal
obJlacThio IMOOBOOAmMEN JIMHMM, HalIpOTMB, He BH3HEHBAeT HUKAKOTO
CUTHaJla MNepeKJIoueHMsa. AJLTEPHATUMBHO MM OOMIOJHUTEJIEHO STO MOXET
OBITE ONTUMMBMPOBAHO 3a CUeT COOTBETCTBYKIEro BHOOpa IeoMeTpUuM
obJjacTM KacaHuga ¥ o6JlacTM MNOOBOIOAmEN JMHMM. Hamnopumep, o06JacTb
IIOOBOIOAMEN JIMHUM MOXET MMEeTb Mallyld NMUPUHY M OOJIbIYyI OJIMHY, B TO
BpeMsa Kak Jomanlb KacaHusga IPearnouYTUTEJIbHO BHIIIOJIHEHA
OpubaInM3UTeJIbHO KBaIpPaTHOM, KPYIJIOW, KPYTOBOWM WMIM KallJIEBUIHOM U,
TakuM obpasoM, uMeeT OOJIBIYI IOBEPXHOCTH IJIS KacCaHMsa, HalpuMep,
OOHMM WMJM HECKOJBKMMM [IajlbllaMM WMJIM JIaOOHBIO.

[IOBepPXHOCTH [IepeKJIUEeHN I BCTpPOEHAa B COOTBETCTRYIIYIO
n3006peTeHM0 IIaHeJlb. TakuMm oOpa30oM, He TpebyeTcd IIepeKJuaTellb B
KauecTBe OTIeJIbHOTO KOMIIOHEeHTa, KOTOPHM MHOOJIKeH OBTL [IpUKpeIlJieH
K HaHegu. COOTBETCTByKIAad M300peTeHMI IIaHeJlb, KOTopas MOXET
OBITE BHIIOJIHEHA KaK OTHOeJIbHas IIaHeJlb WMJIM KakK COCTaBHad IIaHelb,
OPenrnouTUTeJIbHO He UMeeT HMKaKUX OPYIMX KOMIIOHEHTOB, KOTOPHEe
PAaCIIOJIOXEeHE B ofJjlacTu o0030pa Ha ee TIOBEepPXHOCTAX. 9TO 0COBeHHO
OPenrnouTUTeJIbHO C YUYeTOM TOHKOM KOHCTPYKIMM IIaHeJM, a Takxe
JIMIIL He3HAUMTEJILHOTO IMPeNATCTBUA 0030py uepes IIaHeJb.

[IpednouTUTEJILHENM acleKT HacCToAmeT'o Mu300peTeHUudI COIEePXUT
y3eJl IaHeJIM C COOTBEeTCTBYKIel Mu300peTeHM0 IIaHeJIbld M CeHCOPHOM
SJIEKTPOHUKOM, KOTOopas BIJIeKTPUUeCKM CcoeIMHeHa uepes o00JacTb
IIOOKJIOUEHUS C IIOBEPXHOCTLIO IIepPeKJIoUeHUSI M, OIPpY HeoOXOOVMMOCTHU,
yepes OOIIOJIHUTeJILHYIO obJjacThb MIOOKJIIOUEHU S c IIOBEPXHOCTLIO
OKPYXEHUS . CeHcopHas SJIEKTPOHKKA IPenOrnoYTUTEJILHO ABJIAeTCH
eMKOCTHOV CEeHCOPHOM BJIEeKTPOHUKOM.

CooTBEeTCTRYKIMASA n30bpeTeHn0  IIaHeJb COOEPXUT CpeICcTBO
IIOOCBETKM, C IIOMOILI KOTOPOTO IIOBEPXHOCTL IIepPeKJIoUeHUSI MOoXeT
BHIOEJATLCA. OTO 0COOEHHO MNPellouTHTeJIbHO, B YaCTHOCTHM, B cJydae
IpO3pPavHLX, He3aMeTHEIX W enBa 3aMeTHEBIX IIOBepxXHOCTEMN
IepekJIoueHn s, Tak Kak 3TO IIO3BOJIAET HaIexXHO KacaTbcda
[IOBEPXHOCTHY IepeKJIoUeHMsa M 3aTeM HalexHO 3allyCcKaTb IIpollecc
nepekJoueHra. IloOCcBeTKa B UYaCTHOCTM MOPeNlouTHUTeJIbHa B HOUHOe

BpeMA MJinm B TeMHOTe, TakK Kak OHa IIO3BOJIAET GBICTpO HavTu
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IIOBEPXHOCTD IepekKJIoUeHN g . B JacTHOCTHU, Ipu IpUMeHeHUN
COOTBETCTRYIIEN n300peTeHNno naHeJu B KauecTBe OKHa
TPaHCIIOPTHOTO CpeIncTBa, BOOMTEJIL MOXeT OuUeHb JIeTKO HalTu
IIOBEPXHOCTEL IepekKJIoueHMs U KOCHYThLCS e€e, He OTBJIeKasch OT
CUTyaluM Ha IopoTre CJMIKOM IOJITO.

I[Ioo cpelCTBOM IMOACBETKM IIPM STOM IIOHMMAeTCS MCTOUHMK CBeTa
MM CpPeldCTBO OTKJIOHEHMS CBeTa, KOTopoe pasMelleHO B OKPYXeHUU
[IOBEPXHOCTH IIEepPeKJIOUeHUS MM ydacTKa [HOBEPXHOCTU IIepeKJIoUueHUS B
oBJlacTM KacCaHMSA ¥ BHIOeJAeT ee. IlpM 2TOM CPeICTBO OTKJIOHEHUS
cBeTa MOXeT IIOOCBeUMBATHLCH MCTOUHMKOM CBeTa, KOTOPHM pas3MeleH
yIOaJIEHHO OT CpeacTBa OTKJOHEHMS CBeTa B MIM Ha HaHeau. 4
ycuiieHusa 5»odekTa, MCTOUHMK CBeTa M CPeOCTBO OTKIJIOHEHMSA CBeTa
Takxe MOT'YyT OHTb pas3MelleHH B OIHOM M TOM Xe& MeCcTe WIM B
HeloCcpeaCcTBeHHOM OJIM30CTHU.

B NpeanouTuUTeJIbHOM BapraHTe OCYIMeCTBJIEHMS COOTBEeTCTBYyIIMeN
n300peTeHND IIaHeJ M, CPEeOCTBO INOACBETKM COHNEPXUT MCTOUHMK CBETa,
OpPenrnodyTUTEJILHO CBEeTOU3JIyYalomui ouon (LED) , opraHuYeCcKUn
CBEeTOMBJIYUAIUA  IOUOI (OLED), Jawmmy HaKaJMBaHMA WIM IpyTroe
aKTMBHOE CBeTdllee TeJo, Takoe KaK JIOMMHECLEeHTHHEM MaTepuall,
IPenrnouTUTeJIbHO QJIyopecuupyommuy mian GochopeclUUpPymUil MaTepuall.

B uyWacTHOCTM, MCTOUHMK CBeTa pPacIoJIOXKeH B HelloCpelCTBEeHHOM
OKPYXEHUN [IOBEPXHOCTU IepeKJIoUeHN I TaKUM obpasowM, uTo
[IOBEPXHOCTL IIepPeKJIoUeHMI 3a CcueT SBTOTo MOXeT pal3jIMuaThbCcs
IoJib30BaTeseM. HellocpeICTBeHHOE OKPYXeHMe B ITaHHOM cJydae
O3HavaeT IPeOlouTUTEeJJbHO Ha paccTrTosHuM no 10 ¢cM, OCOBeHHO
OpennouyTruTesbHo or 0 ¢M Oo 3 CM.

B ocoBeHHO OpennouTUTeJIbHOM BapuaHTe OCyMeCTBJICHUI
COOTBEeTCTBYyINEeV Hu300peTeHMd IIaHeJM, MCTOUHMK CBeTa pPacloJioXeH
Ha OIHOM M3 IIOBEPXHOCTEeM IIOIJIOXKKM WJIM B BHEMKe IIOOJIOXKM. B
ciydae COOTBETCTBYyIE M300peTeHMID MHOTOCJIOMHOMN CTEeKJISHHOM
maHeJM, MCTOUHMK CBeTa TakKxe MOXeT OHTL pPacloJIOXReH Ha OIHOM U3
[IOBEPXHOCTEN IIPOMEXYTOUHOTO CJIOS WM IIOKPHBHOM IIaHeJIuM WIM B
BHEMKE IIPOMEXYTOUHOTO CJIOSA MJIM TIOKPHBHOM IaHeJ M.

PasMelleHHEIe IOOOOHEIM 00pasoM CcpelcTBa IIOIOCBEeTKM B dopMme
MCTOUHMKA CBeTa MMelT ocoboe MNperMymeCTBO BHCOKOM CBeTOCHUJIH.

VCTOUHUK cBeTa B OSTHUX CJIydaAdax MOXeT SJIEKTPMUECKU
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KOHTAKTUPOBATE C IIOMOMBI TOHKMX IIPOBOIOB, B UYaCTHOCTMU, C
IIOMONBID TOHKUX MeTaJUIMUeCKUx TIPOBOJIOB C BJEeKTPOM30JIMPYMen
oBoJIoUuKOM. B kauecTBe AaJIbTEPHATUMBEH MCTOUHMK CBeTa  MOXeT
SJIeKTPUUYECKM  KOHTAaKTHMPOBAThH yepes  IIeyvaTHHE CTPYKTYPH U3
BJIEKTPONPOBOOHOTO MaTepualja, TaKoro Kak cepebpsgHad TIedaTHasd
nacra.

B OpyToM aJibTepHATMBHOM BapraHTe MCTOUYHMK CBeTa MOXeT
BJIEKTPUUECKM KOHTAKTHUPOBATL UYepe3 00JlacTU BJEeKTPONPOBOIHOTO
cJjod, npuyeM 2TU obyacTu IPenIIouTUTEeJILHO OTIOEeJIeHH
pasmeNuTesIbHEMMY JIMHUAMKM OT OKpYXallel'o DJeKTPONPOBOIHOTO CJIOA.
IIpy 2TOM SJEKTPONPOBOIHEI  CJIOM MOXeT Takxe OBHTb UYacCTbio
RJIEKTPOIPOBONHOM CTPYKTYPH O0OOJIAaCTM IepeKJIoUeHUS WM YacThio
oBJjacTy HaTpeBa.

B aJbTepHAaTMBHOM BapMaHTe OCYHMEeCTBJIEHMS COOTBEeTCTBYyIIeN
n306peTeHNI0 IIaHeJM CPpeOCTBO I[IOINCBETKM BHIIOJJHEHO KaK CpeIcTBO
OTKJIOHEHUS CBeTa, KOTOpoe IIONCBeUMBAeTCs yIaJlIeHHO pPacllOJIOXEeHHEM
MCTOUHMKOM CBeTa B IIaHeJM WMJIM BHe ee.

CpencTBo IIOOCBETKU BHIIIEJISET IOJIOXEeHNE IOBEPXHOCTH
[IepekKJIDUeHNS CBeTAmeNcsS WM I[IOOCBeUMBaeMOM I[IOBEPXHOCTLI IO
OTHOWEHMUID K I[IOBEPXHOCTM IepekJioueHrs. CpemcTBO I[ONCBETKM U
[IOBEPXHOCTE [IepeKJIUYeHN A MOTYT OLBITE PAacCIoOJIOXEeHE B
IPOCTPAHCTBEHHO  PAa3JIMUHEIX IIJIOCKOCTAX. IlpM 5STOM ILJIOCKOCTBIO
ofo3HauaeTcsa IIOBEPXHOCTL, KoTopasd CcoopMMpoOBaHa IapallieJIbHO K
IIOBEPXHOCTU  IIaHeJIN. CpeICTBO IOICBETKM B COOTBETCTBUU C
nzobpeTeHreM pa3MeleHO TakuM o0pas3oM, UTO IIOBEPXHOCTH, KOTOpas

IIoJiydyaeTC4d M3 IIpoelVMpOBaHMA CpelCTkBa IIOOCBETKM Ha IIJIOCKOCTB

IIOBEPXHOCTU IIeperJIDUEeHN A, pPacCIIoJIOXEeHa BHYTPU IIOBEPXHOCTU
IIepPeRJIDUEHNMA M/MHM HeIlIpEePEIBHO MJIn IIPEPEBMUCTO O@paMﬂHeT
IIOBEPXHOCTE IIeperRJIDUEHMA . 3mecob IIPOBOIONUTCHA OpTOI'OHAaJIEHOe
IIpoelimpoBaHMe cpencCTBa II0OCBEeTKM, InprnyeM IIJIOCKOCTB

IpoelUUpOBaHMUa SABJSEeTCS TOM IIJIOCKOCTBIO, B KOTOPOW pasMelleHa
[IOBEPXHOCTEL IIeperJioueHMsa. I[IJIOCKOCTL MIpOoelMPOBaHMSA MOXEeT Takxe
3aKpelJiSTbCa KPUBOJMHENMHOM I[IOBEPXHOCTBLI, B YaCTHOCTM B cJydae
COOTBETCTBRYNIEV M300peTeHUID KPUBOJMHEVHOV IaHeJ M.

[IJomalb IIOBEPXHOCTHM, KOTOopas IIoJIydaeTCcsd U3 IIpoeluMpPOBaHUA

cpelcCcTBa OTKJIOHEHMA cBeTa Ha IIJIOCKOCTBE IIOBEPXHOCTU
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[IEPERJIIOUEHN A, NIPEenIouTUTEJIbHO  COCTaBJIAET  OT 5% 1o 300%,
ocoBeHHO IpenrnouTUTEeJIbHO oT 10% bife) 200% u HauboJiee
IpPennouTUTEJILHO oT 20% oo 150% OT IJIoWany  IIOBEPXHOCTU
[IepeKJIoUYeHA. 39TO OCOOEeHHO IIPellouTUTEeJIbHO C TOYKM 3peHud
UeTKOT'O M  OOHO3HAUHOIO  OOO3HaAuUeHUd  IIOJIOXEeHMS  [IOBEPXHOCTU
IIepeKJIoUeHMsa Ha COOTBETCTBYKIEN M300pPEeTeHMK IIaHeJ M 3a CUerT
CBeTa, pPacCCesHHOT'O Ha CPpenNCcTBe OTKJIOHEHMA CBeTa.

[IOBepXHOCTL, KOTOpasa IIOoJIydaeTCsa M3 [IPOelMpOoBaHMA CPenCcTBa
[IOOCBETKU Ha [IJIOCKOCTB [IOBEPXHOCTHU [IEePeKJIUeHN I, MOXET
[IOJIHOCTBIO pacnojiararecsa BHYTPU [IOBEPXHOCTH [IEPEeKJIoUEeHN I .
[Inomalb  I[IOBEPXHOCTH, KOTopad IoJiydaeTCca U3 I[IpoeluMpOoBaHMUA
CpeICTBa [OLOCBETKM Ha IUJIOCKOCTH I[IOBEPXHOCTHU IIEPEeKJIOUEeHMA, TaKUM
obpasomM, IPEenrIouTUTEJIbHO  MeHblle, yeM IJIomanbk  [IOBEPXHOCTU
neperjoueHrd. TakuM o0pasz30oM, IIOJIOXEHME IIOBEPXHOCTU IIepPeKJIoUYeHMA
IPpenlIouTUTEJIbHO BHIOEJSeT CBeTdAlledcsa I[IOBEPXHOCTLIO Ha IIaHeJu,
IpuuyeM KacaHMe I[aHeJM Takxe B o6JlacTH, I'paHMUalel CO CBeTAleNCs
[IOBEPXHOCTRID, BCe ele NPMBOOMUT K 3allyCKy OpollecCa I[IepeKJIUeHNd.

B KauecTse aJIb TepHaTUBH, Jomanb obJjiacTH, KoTOpad
IoJiydaeTcsda M3 I[OIPpOelUMPOBaHMA CpelcTBa IIONCBETKM Ha IIJIOCKOCTH
[IOBEPXHOCTM IIePEeKJIOUEHM I, MOXeT OBETH paBHa IJIOManOy IIOBEPXHOCTU
[IepPeKJIoUEeHN g . [Ipu 5TOM obJlacTh, KOTOpad nojiydaerTcs nus
OpoelVpOBaHMUsa CpencTBa IOOCBETKM Ha IJIOCKOCTL IIOBEPXHOCTU
[IepeKJIUEeHN T, n I[IOBEPXHOCTE [IEPEeKJInUEHN NpPenrnodYTUTEJILHO
ABJIAITCA OIOVMHAKOBEMM WJIM IIPMMEPHO OOMHAKOBEMM. TakuM ofpas3oM,
[IOJIOXKEHNE I[IOBEPXHOCTHU IIePeKJIUEeHM I [IPeOlIoUuTUTEeJIbHO O003HadaeTCsd
cBeTsamencsa obJacTbld Ha TMaHeJdu. KacaHue cBeTdamencsa o6JacTM Ha
IaHeJM IPUBOOMUT K 3allyCKy IIpollecca IIepeKJInUeHUd.

B aJIbTepHATMBHOM IIPelllOUTUTEJIbHOM BapMaHTe OCYIeCTBJIEHUSA
n300peTeHns omanlb I[IOBEPXHOCTH, KOTOpad rnojiydaerTcs ns
IpoelUpOBaHusa CpencTBa I[IONCBETKM Ha IUJIOCKOCTE IIOBEPXHOCTU
[leperJiodeHra, OoJiblle, UYeM IUJIoManbk I[IOBEPXHOCTU IIepPeKJIUeHUd.,
[lepBadg 06JaCTb [IOBEPXHOCTHM, KOTOpas IIOJIydaeTCs M3 [IPpOoelMpOBaHMA
CpeICTBa I[IOOCBETKM Ha IUJIOCKOCTE I[IOBEPXHOCTU IIEPeKJIUeHUd, IpU
BSTOM IIPEenIOUTUTEJIEHO IIOJIHOCTBI IIepekKphBaeTCsa C IIOBEPXHOCTEIO
[IepekJIYeHa. BTopad o0JlaCThk IIOBEPXHOCTM, KOTOpas IIoJIydaeTCcHd U3

InpoelmpoBaHMA cpecCTBa IIOOCBETKMU Ha IIJIOCKOCTB IIOBEPXHOCTU
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IePEKJIVUEHN A, obpamiifieT IIOBEPXHOCTL I[epekJiueHra. Tak Kak
[IOJIL30BaTEeNIb OJ4d 3allyCKa I[Ipollecca IIePeKJIUEeHMA MHTYUTHUBHO
KacaeTcsd BHYTpPeHHelM o0JlacTM CBeTAMelMCsa IIOBEPXHOCTM Ha I[IaHeJH,
[IOJIOXEHNME I[IOBEPXHOCTM IIePeKJIOUeHNSa [IPeOIOoUTUTEJIbHEM ofpa3oM
BHIOEJIASTCHA.

B aJIbTepHaAaTMBHOM IIPelloUTUTEeJIbHOM BapMaHTe OCYLeCTBJIEHNA
n300peTeHMda IIOBEPXHOCTEL I[IePEeKJInUeHMda ofpaMiieHa IIOBEPXHOCTERIO,
KOTopad IoJjlydaeTCcsa M3 IIpoelUMpOBaHMA CpenCcTBa I[IONCBEeTKM Ha
[IJIOCKOCTEL IIOBEPXHOCTM IlepekJinueHMa. OfpaMiieHre MOXeT  OHTb
BLHIIIOJIHEHO HEIPEPHBHO WJM [IPEPHEBUCTO ¥ MOXeT MMEeTh, HalpuMep,
mMpuHy oT 0,2 cM pmo 2 cM, oOpuMepHOo 1 cM. IIOBEpPXHOCTL, KOTOpagd
IoJjlydaeTCcAa U3 [OIPOelLMPOBaHMA CPpencTBa I[IOLNCBETKM Ha IIJIOCKOCTDb
[IOBEPXHOCTHU [IepeKJIUeHN , M [IOBEPXHOCTDb [IEPEeKJInUEeHN I He
[IepeKpHBanT Opyl OpyTa WIM [IepeKpPHBalnTCd TOJBKO B 00JIaCTH
KPOMKM I[IOBEPXHOCTM IepekJioueHrda. Tak KakK I[I0JIb30BaTeJlb OJd
3allycka Ipollecca IepeKJIoYeHuda MHTYMTMBHO KacaeTcd o0JjlacTu Ha
aHeJu, oBpaMIIeHHOM cBeTAmeNCcAa [IOBEPXHOCTBIO, [IOJIOXEHME
[IOBEPXHOCTU IIEPEKJIOUEHNA IIPeOlOUTUTEJIbHEIM O0pa30OM BHIOEJIASTCH.

B aJbTepHaTMBHOM IMIPelloUTHUTEJIbHOM BapMaHTe OCYIEeCTBJIEHUA
n300peTeHrsa CPpelCTBO IIOICBETKM COLEPXUT IIepBYyK U  BTOPYD
o6JlacTb, KOTOPHE He COEeIMHEHH IOpyI' C JOpyTI'oM. IlOBEepPXHOCTE,
KoTopasd IoJiydaeTCsa U3 I[IPpOeLMpPOBaHMA I[IepBOM o0JjlacTM CpeICTEBa
IIOOCBETKM Ha IUJIOCKOCTHE IIOBEPXHOCTM IIEepeKJIUeHMs, ofbpaMiseT
[IOBEPXHOCTE [IepeKJIoUEeHN I HEIIPEPHBHO VI [IPEPEBUCTO.
[IOBEPXHOCTL, KOTOpasd IoJIydaeTCsd U3 NpoelMpOBaHMA BTOpPOM o6JacTu
CpeICTBa IOOCBETKM Ha ILJIOCKOCTBE IIOBEPXHOCTM IIepPeKJIUYeHUs,
pPacIioJioOXeHa IIOJIHOCTBK BHYTPU IIOBEPXHOCTU IIepekJinueHUs. Ileppad
0o0JIaCcTh CpeICTBa I[IOOCBETKM MOXeT OHTb CcOopMMpPOBaHAa, HalpUMep,
Kak ormubawnmas Kpyl'oBasd  KpPOMKa. Bropaga  ofisacTb cpencTea
OTKJIOHEHMSA CBeTa MOXeT OHTH chopMMpOBaHa, HaIpMUMep, KakK CUMBOJI
W IVMKTOT'paMMa . TaxkuMm ofbpas3omM, [IOJIOXEHME [IOBEPXHOCTHU
IIepeKJInUeHUd MIPelloUuTUTEeJIbHO BHIOEJISAeTCHS CBeTAMeNCHaS HNOBEPXHOCTHIO
Ha TIaHeJu.

B NOpedAnouTUTEJILHOM BapMaHTe OCYMeCTBJIEHUMS COOTBETCTBYKIEN
n300peTeHNK I[IaHeJlM CBeT OT MCTOUHMKaA CbBeTa BBOOUTCHA UYepes

DOKOBYI KPOMKY IIOOJIOXKM B COOTBEeTCTBYNIY MBO@peTeHMIO ITaHeJIb .



18

CBeT OT MCTOUHMKA CBeTa, TakuM ofOpasoM, IIoCTylaeT uepes OOKOBY
KPOMKY TIOIJIOXKKM B COOTBETCTBYWIMY M308peTeHUO TaHeJb. HekoTopasd
oBJlacThk IIaHeJIM OCBemMaeTCcs BBelleHHHM CcBeToM. OOJydeHHas CBeTOM
oBJlacTh MaHeJu OoIpelesideTCsa IPpUM 2TOM XapaKTepUCTUKOW W3JIyUeHUSd
cpellCTBa WMBJydeHMS CBeTa. I[loOJioxXka, Kak OpaBujlo, uMeeT ©GoJiee
BEICOKMI TIOKazaTeJlb NpeJIOMIIeHMA, UYeM OKPpYXeHMe IIaHellM. BBeleHHHM
CBEeT OTpaxaeTcsa Ha I[OBEPXHOCTAX I[IONJIOXKM B COOTBETCTBUMU C
NPUHLIMIIOM TIIOJIHOTO BHYTPEHHEeTO OTpaXeHMVs BHYTPb [IOIJIOKKM. B
KaueCTBe aJIbTEePHATVBH BBEIEHHHN CBEeT Ha oOOpameHHBX OT IIOIJIOXKN
[MOBEPXHOCTAX IPYTMUX CBA3AHHHX C IIOIJIOXKKOM CJIOEB, KOTOPHE MUMEKT
moxaszaTeJlb  [IpeJIOMJIeHUsd, AHAJIOTUUHEM IIoKa3aTelllo IIpeJIOMIeHUSI
IIONJIOXKM, TIOJIHOCTLI OTpaXaeTCs M BO3BpallaeTcsa BHYTPL I[IaHeJu.
CBeT, KOTOPHM IIPpU IPOXOXIESHMM uepes IaHeJb IIollalaeT Ha CPelCTBO
OTKJIOHEHUS CBeTa, He IIOJIHOCTBI OTpaXaeTCs, a BHXOIUT M3 IIaHeJH,
IPpellouTUTEeJIbHO 3a CUeT paccesHUSa Ha CpelcTBe OTKJIOHEeHUMS CBeTa.
TeM caMeM 0O0JIaCTb CpeICTBa OTKJIOHEHUS CBeTa BOCIPUHMMAETCSH
HabonaTesieM KaK CBeTAllascsa [NOBEPXHOCTL Ha IaHeJu.

[IOHATHO, YTO MCTOUYHMK CBeTa MOXeT BBOIOUTL CBET pPaBHHM
oBpasoM Ha OOKOBOM KPOMKe IIOKPHEBHOM IIaHEeJ UM WU IIPOMEXYTOUHOTO
CJIOST, ¥ COOTBETCTBEHHO PAaCIOJIOXEHHOE CPeICTBO OTKJIOHEHMS CBeTa

MOXeT CHOBa BHBOIMTL STOT CBeT.

CpemcTBO OTKJIOHEHUS CcBeTa IPenIouTUTEeJIbHO COIEPXUT
CTPYKTYPER o1 paccesgaHus cBeTa. Sl CTPYKTYPE 0COBeHHO
NPenlIouTHUTEeJILHO ABJIAITCH YacTUllaMu, TOYEUHEMN pacTpamu,
HakJIelMKaMu, HaCJIOEHWAMHA, sapybkamMim, HaceukaMmu, MTPUXOBEMA
pacTpamm, OTTHCKaMM n/ TpadpapeTHOV  IIeYaThio. CpemncTBO
OTKJIOHEHUSA CcBeTa MOXeT 0BpasOBHBATE OnHY HeIPEepPHBHYIO

IIOBEPXHOCTE . B kauecTmBe aJIbTEPHATMBE CpelICTBO OTKJIOHEHMA CBEeTa
MOXeT O@paSOBHBaTb OBe WM OoJiee OTHOeJILHEE IIOBEPXHOCTHM.
CpeHCTBO OTKJIOHEHMA CBeTa MOXeT MMETH JIOY @opMy, KOTOpad
HpMCHOCO@ﬂeHa, UTOOBR BEHIIOEJIATE IIOJIOXEeHNE IIOBEPXHOCTU
IIepeRrJIDUEeHMA . CpeHCTBO OTKRJIOHEHMA CBeTa MOXeT IMMeTEk, HallplVMep,
IIPOCTYIR IOBYMEPHYI TI'eOMeTPHUUEeCKYI @opMy, TakyKn Kak Kpyr, SJIJIMIIC,
TPpeyIroJIEHMK, IIPAMOYT'OJIBHIK, KepagpatT I MHOT'O pomoa
UEeTHPEXYT'OJIEHMK, MHOT'OYIT'OJIEHHMK BoJiee BECOKOTO IopAdiKa WJIM UX

xoMOuHalMM. IlpM BTOM TeoMeTprueckad OouUTypa Ha BCel I[Jiomanu
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MOXeT OHTh 3aloJIHeHa CpeICTBOM OTKJIOHEHMS CBeTa. B KauecTBe
aJlbTePHATUBE CPeICTBO OTKJIOHEHMS CBeTa MOXeT OHTL pasMemeHO
BIOJIbL KPOMKM TEeOMEeTPHUUECKOM OQUIYPH HEIPEePHBHO WJIM IIPEPHBUCTO.
CpelCTBO OTKJIOHEHMS CBeTa MOXeT TakXe MMeTh O(QopMy, KoTopad
ONMCHBAET OYHKIIMO, YIpaBJIgeMyIo IOCPenCTBOM IIOBEPXHOCTH
IepeKJInUeHrs, HaopuMmep, 3Hak "mwmoc” win  "muuyc”, omoHy WK
HECKOJILKO OYKB M/UIM LKOPp MIM OUKTOTpaMMy. CpPedCTBO OTKJIOHEHUS
cBeTa TakXe MOXeT MuMeTh (opMy OPpyToTro IpadruuecKoro CHUMBOJA,
HaopuMep, CUMBOJI KOMIAaHMM MM OpeHOa. CpedcTBO OTKJIOHEHMS CBeTa
MOXeT TakXke = MMETb bopmy, KoTOpasa ABJISeTCA  pPes3yJLTaToM
KOMOMHUPOBAHMSA I[IPUBEINEHHHX BHIIEe IIPUMEPOB, HaIpPUMep, OTUOanIyo
KPYTOBYID KPOMKY M MIMUKTOTPaMMY .

B I[penOnouTUTeJILHOM  BapMaHTe  OCYMeCTBJIEHMS  HaCTOAMEeTO
n300peTeHnsa IIONJIOXKA IIpelcTaBJiseT cofoM OOHOCJOMHOe OGesoracHoe
CTEeKJIO. OJJIEKTPONPOBOOHAS CTPYKTypa MOXeT pasMemaTbCsa Ha TOM Xe
IIOBEPXHOCTY IMOIJIOXKM, UTO UM CPEeICTBO IOACBETKM M, B UYAaCTHOCTH,
CPeICTBO OTKJIOHEHUS CBeTa. IpM 53TOM SJIEKTPONPOBOIOHAS CTPYKTYpPa
CO CTOPOHH IIOIJIOXKM MOXeT pas3MelaThbCs BHIle WM HIKe CpelcTBa
OTKJIOHEeHMS CBeTa WJIM B TOM Xe IUIOCKOCTHM, UYUTO U CPeICcTBO
OTKJIOHEeHMS CcBeTa. B KauecTBe aJIbTepHATUBH SJIEKTPONPOBOIHAML
CTPYKTYPa M CPpedcTBO OTKJIOHEHMI CBeTa MOTYT OHTbL PacCIOJIOXEHH Ha
IPOTUBOIIOJIOXHEIX IOBEPXHOCTAX IIOIOJIOKKHA .

Mexny IIOIJIOXKOM UM  SJIEeKTPONPOBOOHOM CTPYKTYPOM,  MeXIY
INOOJIOXKKOM ¥ CPeICTBOM IIOOCBETKM U/UIM MEeXOy 3JIeKTPOIPOBOIHON
CTPYKTYPOM u CpeICTBOM IOOCBETKH MOTYT pasMemaTsCA
NOIMOJIHUTEJIbHEIE CJIOM. Ha oO0OpameHHOM B CTOPOHY OT IIOIJIOXKU
CTOpPOHE 3JIeKTPOIPOBONHONM CTPYKTYPH MM CPelCTBa MNOLCBETKUM MOTYT
pasMemaTbCca  IOOINOJIHUTEJILHBE  CJIOM,  HalpuMmep, IJS  SalUTH  OT
IIOBPEeXIeHNS . DIIeKTPONPOBOOHASL CTPYKTYPa n/nnm CpencTBO
IONCBETKM Takke MOTYT OHThL HaHeCeHH Ha CBA3aHHYID C IOIJOXKONM
HeCylyl ILJIEHKY .

IIpo3pauHLl, BJIEKTPOIPOBOIHEIM cJou, BJIEKTPOIIPOBOIHA S
CTPYKTYPa, MCTOUHUK CBeTa U/WIM CPeldCcTBO OTKJIOHEHMS CBeTa MOTYT
OHITE HaHeCeHH Ha Hecymyl IIJIeHKY. Hecymas IJIeHKa OPeOlouTUTeSIbHO

COOEPXUT IIO0 MeHbIey Mepe CJIOXHBM I[OoJUD0UpP W/UIV  [IOJIUVMMI,
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ocoBeHHO MOPelloUuTHUTEeJIbHO  TepMOIJIACTUUHBEIM  CJIOXHHM  IIOJU3OUP,
HalpUMep, [IOJUSTUIIeHHadTasaT (PEN) wmiM [OJUDTUIIeHTepedTalar
(PET) . 370 0CODEHHO MNPEenIouUTUTEJIbHO C TOUKM 3PeHUSa CTabMIBHOCTU
M TexXHOJOTMUYHOCTHM Hecylel IIJIeHKM. B oco0eHHO NIpenlouTUTeNIbHOM
BapMaHTe OCYMEeCTBJIEHMSA BSJEeKTPOIPOBOIHAS CTPYKTypa M CPeICTBO
OTKJIOHEHU S cBeTa HaHeCeHH Ha HeCyIyo IJIEHKY . Ocoboe
IperMyIeCTBO 3akKJjoyaeTcad B IIPOCTOM COBMECTHOM I103ULUMOHUPOBAHUN
SJIEKTPOIPOBOOHOM CTPYKTYPH M CpeICcTBa OTKJIOHEeHMS CBeTa IIpu
M3TOTOBJIEHUM MHOTOCJIOMHOTO ©es0lIacHOTO CTekJa. Hecymas IIJIeHKa
PacIrioJioXeHa MeXxOy IIOIJIOXKOM M IIOKPHBHOM IIaHeJbl. Hecymas ILJIeHKa
c IpO3payHEM BJIEKTPOIPOBOIHEM cjoeM, 2JIEKTPOIIPOBOIHOM
CTPYKTYPOM, WMCTOUHMKOM CBeTa MU/UJIM CPedCTBOM OTKJIOHEHMS CBeTa
O0COBEeHHO TMPenlnouTUTEeJILHEM o00pa30oM CoeOMHeHa uepes II0 MeHbleln
Mepe OIMH TIePBEM [IPOMEeXyTOUHEM CJIOM C IOIJIOXKOM U uYepes IO
MeHbIIe Mepe OIOMH BTOPOM IPOMEXYTOUHHM CJIOM C  IIOKPHBHOM
naHeJsbio. ToJMHA HecyleM IIJIeHKM OPeOlouTUTeJIbHO COCTaBJIgeT OT
10 MM mo 1 MM, oOcoBeHHO HOpennoudTuTeJibHO OoT 30 MM mo 200 MKM.
B sToM of6JjlacTM TOJIIMH Hecymas IIJIeHKa IIPelloUuTHUTeJILHO ABJISeTCS
cTadbuibHOM M xopomo obpadaTeiBaeTcsa. [JIMHa UM NIMPHMHA Hecymel
[IJIEHKM MOXeT OHTb pPaBHa OJMHE U NMUPUHE IIOMJIOXKM. [IJIMHAa ¥ NIUPUHAa

Hecymeﬁ [JIEHKM Takxe MoOXeT OHBTh MeHblle, ueM IIJIMHa W [IHMPMHAa

[TOIJIOXKMA .
CoOTBEeTCTBRYIMA S 1300peTEeHNIO naHeJb IpenIouTruTesbHO
CONEPXUT npo3pauHynn  00JIacTb o6zopa. 3T0 O3Hauvaer, yTo

HabmomaTeJlb MOXeT BOCIPMHMMATE OOBEKTH Uepe3 o6jlacTe o00630pa
aHeJn. [IoBepxXHOCTE [IepeKJIUEeHN u CpenCTBO IO CBETKU
OPEenlIoOUTUTEJIbHO PAacCIOJIOXKEHEl B obOjlacTu o030pa NaHeau. B objacTtu
0030pa HOPenlouTUTEJIEHO He pa3MellaldTCHad KPYIIHBEEe HellpO3paudHEe
KOMIIOHEHTEHI. IIIocKu [IPOBOIHUK NIPenrloYTUTEJIBEHO pas3sMeleH
[IOJIHOCTBI 3a IpelejiaMu obOJjacTu o030pa HaHeJu. TakuMm o0pasoM,
0030p Uepes IIaHeJIb He HapyllaeTCs I[IJIOCKUM IIPOBOIHUKOM.
KonrTakTupoBaHue TJIaBHEX WH, VUCTOUHNKA cBeTa n/Uim
BIIeKTPOIPOBOOHOM CTPYKTYPE [IOBEPXHOCTHU [IepeKJInUYeHN I
IPEenrIoYTUTEJIEHO OCyWleCTBJIAETCSH uepes ILJIOCKME IIPOBOOHUKIA .
SJIEKTPONPOBONHASA CephOleBMHAa ILJIOCKOTO IIPOBOOHMKA [IPENIIOUTUTEJIBEHO

cocTomMT M3 IIOJIOCKM MeTaJlJla WJIIM ClIlJIaBa, HallprMep, s MeIln,
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JyXeHOM Menu, aJlloMMHMSA, 30JIoTa, cepebpa Hu/UIM oJioBa. IloJlocka
NPenlouTUTEeJIbHO WMMeeT ToJmuHy oT 0,3 MM pmo 0,2 MM, HalpuMep,
0,1 MM, ¥ IoIMpMHY OT 2 MM no 16 wMMmM. M3ojupyomad oO0oJIouKa
NPenlIouTUTEJIbHO COHOEPXUT IIOJIMMEP UM COCTOWUT, HalprMep, nu3
IIOJIMMEPHOM ILJIEHKM, HuMekmer ToJmuHy oT 0,025 mm mo 0,05 M.
SJIEKTPOIIPOBOOHAA CTPYKTypa I[IPellOUTUTEJIBHO BJIEKTPUUECKU
COeIMHEHa C ILJIOCKMM I[IPOBOIOHMKOM. C TIIOMOIBK IIJIOCKOTO IIPOBOIHMKA
BJIEKTPONPOBOOHASA CTPYKTypa NPeOlouTUTeJIbHO COeOMHeHa I10 MeHbIen
Mepe C  BHEMHelV CeHCOPHOM WM  yHOpaBJAgKmel  3JeKTPOHMKOM.
CeHcoOpHasa B»JEeKTPOHMKAa COIJlaCoOBaHa C KOHKPETHOM LeJiblo IPpUMeHeHUS
M IOpU 3allyCKe Ipollecca IIepeKJIoUeHUS MOXeT, HallpuMep, 3allyCKaTb
MexXaHM3M OJIS OTKPHBAHUA MJIM 3aKPHEBaHUSA OBEPUM WM HaT'PeB I[laHeJM.
SJIeKTPpUUECKOe COelMHeHMe MeXIy IIJIOCKMM I[IPOBOIOHMKOM MU

KaXxXOIeM M3 SJIEKTPOIOB, BEIIIOJIHEHHEIX C IIOMOIEBIO SHGKTpOHpOBOHHOﬁ

CTRPYKTYPEL, B COOTBETCTBEUU C HaCTOAIVIM MBO@peTeHMeM
OCYUWEeCTBJIACTCA uepes oBJjlacTb TIOOKJIIOUEHNM A B KadvecCcTBe
SJIEKTPUUYECKOTI'O COeIMHNMTEeJIEHOT'O SJIEMEHTaA. [IJIOCKUM IIPOBOIOHNUK

coenMHeH UYepe3 CcoelMHeHMe BJIeKTPUUEeCcKOM JIMHMM C oBJacThio
IIOOKJIOUEHM S [IOBEPXHOCTU epeKJIUeHN I, IPenrnouTUTeJIbLHO
IocpelCcTBOM IaWkM, 3axXyMa MJIM C IIOMOMbLI SJISKTPONPOBOOHOTO KJed.
TeM caMbBM IIPOCTHM CIOCOOOM M IIOUTM He3aMeTHO MOJIA II0JIb30BaTeJIsd
KOHTAKTH MOTYT BHBOIUTLCS M3 WIM OT IIaHeJM. I[IJIOCKUM IIPOBOIHUK
OPenrnouTUTeJIbHO CcoedMHeH B 00JJacTM KPOMKM IIaHeJM C 00JacThbio
INOOKJIOUEHUS U MOXeT OHTb IIOKPHT, HalIpuMep, C IIOMOILI pPaMKM,
OIpYITUX KpeleXHux 2JIEMEHTOR  MJIM C IIOMOWLI  IIepeKpHBanIen
TpabapeTHOM TIneuvaTu. OBJacTh KPOMKM IIaHeJ M, B KOTOPOW ILJIOCKUM
IPOBOIHUK BJEKTPOIPOBOOHO coedrHeH C o00JlacThbild MIOOKJIOUeHMUId,
OPenrnouTUTEeJIbHO MMeeT MUPUHY, MeHblle MM paBHy 10 cM, 0coBeHHO
OpennouTUTeJIbHO MeHblle WIM paBHYD 5 cM. IJIOCKMM [OIPOBOOHUK
IPOXOOUT OT OBJIaCTM KPOMKM IIaHeJM uepes OOKOBYID KPOMKY IIaHeJ M
OT IaHeJM, UTOoBH COeOMHATLCS C CEeHCOPHOM BSJEeKTPOHMKOM. IIJIOCKUM
IPOBOIHUK IepekKpHBaeT IOBEPXHOCTDb IO OJIOXKM 110 oJIMHe
OpennouTuTeJIbHO He ©0oJjiee 10 cM, 0COOeHHO MNPellloUuTHUTeJILHO He
Bojee 5 cM, Hampumep, oT 1 cM mo 5 cM MJIM OT 2 CM JO 3 CM.
TakuM obBpaz3oM, o0030p Uepes IaHeJb OPeldlouTHUTeJIbHO B MaJlou

CTeIleHNr HapylaeTCAd ns—3a IIJIOCKOTO IIPOBOIOHNVKaA . IIoHATHO, dTOo
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MCTOUHMK CBeTa MOXeT OHITH COeOMHEH  aHaJIOTMYHBEM 00pas3soM,
Halpumep, ¢ IJIOCKMM IIPOBOIOHMKOM M TeM CaMbEM MOXeT COeIVMHATLCH,
HalpuMmep, C BHEMHMM [OMTARMMM HaOpsSKeHMeM WIX  YyIIpaBJIgomen
SJIEKTPOHUKOM .

Ecan 2JeKTpOolIporROoOHad CTPYKTypa obpa3yeT IOBa CBASAaHHEX

Mexny cobou SJIEKTPpOOa, TO KaXOBIM DIJIEKTPOLI COOEePXUT o00JIacThb

IIOOKJIUEeHNA, KOoTOopad MOXeT KOHTAKTHMPOBATBb C ITJIOCKVM
IIPOBOIOHNMKOM. IIJToCcKkuUn IIPOBOIOIHMK COIOEPXNUT B STOM cllydae
IpenliouyTrnTeJIEHO oBe OTOeJIbEHEE TOKOIIPpOBOOAIIME CepIlLeBVHEL,

KOTOPHE 3BaKJIOUeHH B OOmMel SJeKTPUUYEeCKM UM30JMpyomen o0oJIouKke.
OBa BJIEKTPUUECKUX COEeIUHUTEJIbHEX 3JIeMeHTa COeOMHEeHEH c
COOTBETCTBYWIEN BJIEKTPOIPOBOOHOM CepnleBUHON IIJIOCKOTO
NpOoBOOHMKa. B KaueCcTBe aJbTepPHATMBH, MOBa ILJIOCKMX IIPOBOIHMKA
MOTYT IPVMMEHATLCS IOJIS KOHTAKTUPOBAHUSA O0OMX  SBJEKTPUUECKUX
COeNUHUTEJILHHX DJIEeMeHTOB.

IpyToM acleKT HacTodmero M300peTeHus OTHOCUTCAI K Y3Jy
aHesy, colepXaleMmy :

-  COOTBETCTBYOIYID M300pPeTeHMo IIaHeJlb C I[IOIACBeuYMBaeMon
[IOBEPXHOCTLID IepeKJIoUueHud M QyHKIMell HarpeBa,

- IO MeHLIIelM Mepe OIHY CEHCOPHYD SJIeKTPOHMKY M I[I0 MeHLIel
Mepe OOMH MCTOUHMK HalpsSKeHMI, KOTOPHM COeIMHEH C IIOBEPXHOCTLIO
[IepeKJIouennsa, o0JacThid HaTpeBa M CPeICTBOM IIOACBETKHU,

NpruyYeM CeHCOpHasd SJIeKTPOHMKA BHIIOJIHEHa TakKuM obpasoM, UYTo
[IOCPEOCTBOM KacCaHMUSa UYeJIOBEKOM IIOBEPXHOCTM IePeKJIOUeHMS BHOaeTCH
CUTHaJI [epeKJIoUueHrd oJid YIpaBJleHusd OQyHKUMEelM HaTrpeBa. IIpM STOM
OCOBEHHO MNpPenlouTUTeJIbHO, eCJM IOIACBeTKa OO0JIaCTM I[IepeKJIoUueHN

YVKasHBaeT COCTOAHME IIepPeKJIoUeHrs (QYHKIUKM HaTpeBa, HalpuMep,
"Briymouenue”  wmiam  "BHKIoueHMe”  QYHKUIMM  HaTpeBa. 3TO  MOXEeT

OCYmMEeCTRBIJIATECA, HallpvMMep, IOCpeICTBOM ILiIBeTa CpelCTBa IIOOCBETKM

(Hanpmmep, IIyTeM VISMEeHEeHNVA oepeTa VMCTOUYHNMKa cBeTa) I
IIOCpenICTBOM MSMEeHEeHNA TIOJIOXEHMA IIOOCBEUYEHHOT'O cpelCTBa
IIOOCBETKM.

Kpowme TOT'O, MSO@peTeHMe COOepPXNT crioco® M3T'OTOBJIEHNUA

maHeJM C TIOOCBeuMBaeMoOMu ITIOBEPXHOCTE IIEPEeKRJII0UEeHNMA U @yHKHMeﬁ

HaTpeBa, COIepXamuil 10 MeHBIIEW Mepe:
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— HaHeCeHMe DJIEKTPONPOBONHOTO CJIOS Ha IOBepXHOCTh (IITI)
IpOo3pavHoON IIOIJIOXKM,

- BBeleHMe IO MeHbBIeM Mepe OIOHOWM pasIelIMTeJIbHOM JIMHUU,
KoTopasd DJIEeKTPUUECKM pas3melideT CJIOM Ha I[I0 MeHBIelW Mepe OIHY
00JIaCcTh HarpeBa UM OIOHY IIOBEPXHOCTH IIePeKJIUeHUS,

- HaHeCeHNe 1o MeHBIIEN Mepe OBYyX TJIaBHBEIX MH,
IpeyCMOTPEHHEX IOJIS I[ONKJIUEHMS K MCTOUYHMKY HallpSXeHMS, KOTOPHE
COeIMHEHH CO CJIOeM TakKuM o0pa30M, UYTO MeXOy IJIABHEMM MMHAaMU
obpasyeTcd TOKOIPOBOLANlad LOPOXKa IOJIg TOKa Hal'peBa, U

- pasMelleHre CpencTBa IIONCBETKM, C TIIOMOWEBK KOTOPOTO
IIOBEPXHOCTL IIepeKJIoUeHUS MOXeT BHIOEJATHCSA I[I0 MeHblleV Mepe Ha
ydJyacTKax.

[ToHaTHO, UYWTO »5BTalb crnocofa MOTYT OHTH BHIIOJHEHE B JIOOOM
IoOoxXondmeM IOPAIKe, IIpUUEeM DSJIeKTPONPOBOIHE CJIOM HaHOCUTCS Ha
IIOOJIOKKY, M Ha OIOHOM M3 IIOCJIEeOYKIMX STAalloB pa3melIMTeJIbHEE JIMHUY
BBOOATCH B BJIEKTPOIPOBONHEI CJION.

HaHeceHMre DBJEKTPONPOBOOHOTO CJIOS MOXeT OBTh OCYHIeCTBJIEHO
M3BECTHEIMM  CcIliocobaMi, OPEenrIouTUTEJIbHO C  IIOMOIBI  KAaTOOHOTO
PacIBEUIeHMSa B MaTHMTHOM IIoJIe. O9TO O0OCOOEeHHO BHIOOHO C TOUKMU
3peHusa IPOoCTOT0, OEHCTPOI'O, SKOHOMMUHOI'O M PaBHOMEPHOTO IIOKPHTUA
IIOIJIOXKM . SJIeKTPOIPOBOIHEM cJon MOXET TaKxe HaHOCUTBLCH,
HallpuMep, IyTeM  OCaXIeHusa U3 mapoBOM basw, XYIMUYECKOTO
ocaxIoeHud nus3 IapoBOM dasm (CVD) , I1JIa3MeHHOM TEeXHOJIOTUNA
XVMUUECKOTO OCaXIeHus M3 TraszoBou o¢as3u (PECVD) wiIM MeTomaMu
XUOKOCTHOT'O XMMMUECKOI'O HaHeCEeHUS.

[Moniioxka MOXET OBITE IOOBEPIHYTA, rocJie HaHeCeHUd
BIIEKTPOIPOBOOHOTO cJo4, TepMUUECKOM obpaboTke. [Ipu 5TOM
IIOIJIOXKKA C BJEeKTPOIPOBOIHEM CJIOEM HarpeBaeTCHd OO TeMIlepaTypH I10
MeHbmer Mepe 200°C, [OpennouTHUTesSIBHO II0 MeHbmel Mepe 300°C.
TepMuueckad obpaboTka MOXeT YBEeJIMUUTE npoyckaHue n/nnm
YMEHBIUINTE I[IOBEPXHOCTHOE COIPOTUBJIEHME BJIEKTPOIPOBOOHOT'O CJIOA.

IMonyioxka MOXET IoOBepraTbCcHa TmbKe rocJie HaHeCeHUd
BJIEKTPOMNPOBOIHOTO CJIOS, TUIMYHO IIpM TeMmrepartype oT 500°C mo
700°C. Tak KakK TexXHUUEeCKM IIPOMe HAHOCUTL I[OKPHTHE Ha ILJIOCKYI

I1aHeJIb, TakoM TIOOXOH ABJISeTCSA IIpedliouyTrUTeJIbEHEM, €€CJIM IIOOJIOXKAa
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OOJDXKHa OHTH M30THYTa. B KaueCTBe alJlbTePHATMBE, I[IOIJIOKKA MOXeT
TakXe IOoIBepraThbCca I'MOKe Ilepell HaHeCEeHMEM BJIIEeKTPOIPOBOOHOTO
CJIOA, HalpuMep, eCIM DJeKTPOINPOBOOHEM CJIOM He TIMIPUCIOCOOJIeH K
TOMy, UYTOOH BHOEPXMBATL [IpPOoLecC I'MOku 0es3 HNOBPEXIeHUN.

HaHeceHMe TJIaBHOM MUHH [IPENIOUTUTEJIEHO OCYIEeCTBJIART IIyTeM
IedaT U BXMUTAHUA DJeKTPOINPOBOOHOM MaCcTH B CIocobe TpabapeTHOU
nedaTy WJIM B CIocofe CTpyMHOM IIedaTM. B KadeCTBe aJlbTEPHATHUBE
TJlaBHad mIMHa MOXeT B BUIe IIOJIOCOK BJIEKTPOIPOBOOHOM ILJIEHKU
HaAHOCUTLCHA Ha BJIEeKTPOIPOBOOHEM cJjon, IPeniIouTUTEJIEHO
HaKJlaObHBaTLCA, NPUIaMBaATLCA WM [IPUKIIEMBATLCA.

B cniocobe TpabapeTHOM IedaTu JlaTepaJibHOe  QOopMOBaHUe
OCYWeCTBJIAT IyTeM MaCKUpPOBaHUA TKaHU, uepes KOTOPY
NIpOonNaBJIMBaAETCA IledaTHad I[IacTa C MeTajuIMueCKuMMM vYacTuuamm. C
[IOMOIIBID INOOXOOAmEero GQOpMOBaHMA MaCKMPOBAaHMA MOXHO, HallpMMEDP,
0COBOeHHO JIeTKO 3allaBaThb UM BapbMPOBATH WMUPMHY b TJIaBHOM MMHEL.

YoaJjleHue [IOKPHTM A OTIOeJIbHEX pa3mesiMTesIbHEIX JIVHUN B
BJIEKTPONPOBONHOM CJIOE€ IIPEeOIOUTUTEJSIBHO OCYIEeCTBJIAT C I[IOMOIBIO
Jla3epHOTO Jy4da. CIHOCOOH CTPYKTYPUPOBaHUA TOHKUX MeTaJlJIMdeCKUX
[IJIEHOK M3BEeCTHEH, HalpuMmep, u3 EP 2 200 097 Al wmmm EP 2 139 049
Al. IlmpmHa yhaJIeHMS IIOKPHTHA COCTAaBRJSAET OPenrnoudTuTesibHo oT 10
MKM no 1000 MM, 0OCOOEHHO HOpennouTuTelJibHO oT 30 MrM nmo 200 MKM
u, B dvacTHoCTM, oT 70 MxM mo 140 MkM. B sToM 00JIacTM MNIPOUCXOIOUT
ocofeHHO UYMCTOe M 0es3 ocTaTkKa ylhaJleHMe IIOKPHTUSA C I[IOMOIBIO
Jla3epHOoTo Jyda. YIHalleHMe IIOKPHTHA IIOCPEeOCTBOM JIa3epHOT'0 Jyda
ABJISAETCH OCOOEHHO IIPelllOUTUTEJIEHEM, TakK KaK JIMHUKM C YHOaJIeHHEM
[IOKPHETHUEM ABJIATCSH OIITUYECKNU OUEeHb He3aMe THEMY u JINIIE
He3HaUMTEJILHO BJMSAKRT Ha BHeMHUMNM BUI U 0030p UYepes3s MaHeJb.
YoaneHue TOKPHTUA JUWHUM, HUMeKIel MUPpUHY, KoTopasd OoJblle, UYeM
LMpKHa Jla3epHoT'o pes3a, OCYWEeCTBJIAeTCA I[IyTeM MHOT'OKpaTHOTO
[IPOXOXOEHWS JIMHUM Jla3epHBM JIydoM. TakuM oOpas3oM, BpeMd IIpolecca
M CTOMMOCTBL IIpollecCa BO3pacTalT C YyBeJIMUeHMeM MNIUPHHE JIMHWUK. B
KadeCcTBe aJlbTepHATHBE BO3MOXHO YyHaJleHMe IIOKPHTHA MeXaHUdeCKUM
NCTUPaHUeM, a TaKXe XVMMWUUECKMM WM QU3NUECKUM TpaBJIeHMEM.

[IpennouyTuTeJibHOe najbHelmee pas3BuUTHKE COOTBETCTBYKIETO
n30bpeTeHN  crocoBa COINepXUT IO MeHBIlel  Mepe clienyomue

OOIIOJIHMTEeJIbHEIEe 3STallbl:
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-  pasMelleHVe  TepMOILJIACTUMUHOTO IPOMEeXyTOUHOTO CJOoS Ha
IIOKPHTOM MOBEPXHOCTM IIOIJIOXKKM U Ppa3MelleHMe IIOKPHEBHOM IIaHeJ M Ha
TepMOIIJIaCTUMUYHOM IIPOMEXYyTOUHOM CJI0Oe ¥ COeIMHeHMVe MOIJIOXKM C
IIOKPHBHOM IaHeJIblo Uepes TepMOIJIACTUUHBEN IPOMEXYTOUHEM CJIOM.

IIpu 5TOM  IOOJIOXKAa pa3MemeHa Tak, UTo Ta nus ee
IIOBEPXHOCTEN, KOTOpas CHabdxeHa »SJEKTPOIPOBOIHHM cJjioeM, oOpalleHa
K TepMOILJIaCTUUHOMY IMIPOMEXYTOUHOMY CJIoK. I[IpM STOM I[IOBEPXHOCTDH
CTaHOBUTCSHA BHYTPEHHEM IOBEPXHOCTBLI IMOIOJIOXKHA.

TepMOIIJIACTUUHLI [IPOMEXYyTOUHHEM CJIOM MOXeT OHThL ofpa30BaH
OOHOM WM HOBYMA WM 0oJiee TepMOIJIaCTUUYHBEIMKM ILJIEHKaMM, KOTOpPHE
pas3MemeHH 10 IJIomalM IOPpyT Hal IPpyT'OM.

CoeIMHeHMre TIOOJIOXKKM ¥ IIOKPHBHOM IIaHeJM OCYMeCTBJISeTCH
NpeOllouTUTEeJILHO IIOO HelMCTBMeM Telljla, BakyyMa U/WUIM »OaBJIeHUS.
Taxkxe MOTYT OHTHL IIPMMEHEHH II0 CYMeCTBY M3BECTHHE CIOCOOH OJIA
M3TOTOBJIEHUSA IIaHEJM.

MoryT, HaIOpMMEpP, OCYMEeCTBJATLCS TaK Ha3HBaeMbe aBTOKJIaBHEE
CIIOCOOEl IIpM IIOBHIIEHHOM IaBJjIeHUM OT IHIpuMepHO 10 Oap no 15 Bap u
TeMIepaTypax oT 130°C pmo 145°C B TeueHMe IIPMMEpHO 2 UYacoB.
VI3BeCTHEIE KaK TaKOBHE CrIoco® (QOPMOBAaHMS BaKYyMHEM MEMKOM WJIM

BaKyyMHBIﬁ KOJIBIIeBOM CIIOCOD ,HGIZCTBYIOT 7 HaliprMmep, IIprM IOaBJIEeHUNM

okoJjio 200 MbBap M TeMmlIepaTypax oT 80°C mo 110°C. IlepBad IaHeJb,
TEepPMOTIJIACTUUHLM [OPOMEXYTOUHHM CJIOM M BTOpas IIaHejlb MOTYT OHTH
CIpecCOBaHH B KaJjlaHOpe MexIy 10 MeHbIlel Mepe OIHOM I[IapoW BaJIkOB
0Jjd obpaszoBaHMA IlaHeJM. YCTaHOBKM TakoI'o Tulla IJS I[IPpOM3BOLCTBA
nmaHeJlel M3BEeCTHH M, KaK I[OIpaBWJIO, MMEeKT II0 MeHbIel Mepe OIMH

HaI‘peBaTeJ’IbHBIﬁ TYHHeEJIbE IIepell IIpeCCOBEIM ILIeXOM. TeMnepaTypa BO

BpeMsd I[IpeCcCOBaHMA COCTaBJigeT, Hamopumep, oT 40°C mo 150°C.
KoMBuuauum crnocoBa obpaboTKM Ha KajJlaHOpe M aBTOKJIABHOTO cCrIocoba
OCODEeHHO XOpOWIo 3apeKOoMeHIOoBaJiM cebsa Ha IIpakTuke. B KauecTie
aJIb TEPHAaTUBHE, MOI'YT OBTEH MCIIOJBE30BaHH BakKyyMHBE JaMMHaATOPH. OHU
COCTOAT M3 OIOHOM WM HECKOJBLKMX HaTlpeBaeMHX U BaKyyMUPYeEMHX
KaMep, B KOTOPHX IlepBasg I[laHeJIb M BTOpas IlaHeJlb JIaMUHUPYKRTCH,
Hallp¥Mep, B TeueHMe OKOJIO 60 MMHYT IIpM I[IOHMXEHHBEX OaBJIEHUAX OT
0,01 mBap mo 800 mBap m TeMmnepaTypax oT 80°C mo 170°C.

B [OpedlIouTUTeJIbEHOM BapMaHTe OCYMeCTBJIEHMA COOTBETCTBYKIEI'O
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n300peTeHri0 crnocoba MO3ULUVOHMPOBAHME DJEKTPONPOBOIHON CTPYKTYPH
M CpenacTBa IMOICBETKM IOJDKHO OBTHL BHOpPaHO TakyM o00pasoM, UTo
MOBEPXHOCTL, KOTOpas I[oJIiydaeTcsa B pPes3yjbTaTe IIPOelUpPOBaHMA
cpencTBa IIOACBETKM Ha IJIOCKOCTL I[IOBEPXHOCTM IIepPeKJIoUeHUsd,
HaxOOMTCAd B Ipenejlax IIOBEPXHOCTM IIepeKJIoueHna u/UiIu ofpamMiseT
[IOBEPXHOCTL  IEPEeKJIOUEeHNV s  HEeNPepPHBHO WM  [IPEPHBUCTO. [Tpu
0BJIyyeHUM CpelCcTBa OTKJIOHEHMS CBeTa MCTOUHMKOM CBeTa Ha OOKOBOM
KPOMKE TIOIJIOXKKM MCTOUHMK CBeTa ¥ CPeICTBO OTKJIOHEHMS CBeTa
cijenyeT IO3MIUMOHMPOBATE TakuM o0pasoM, UYToOH o06JlacTh IIaHeJH,
noIcBeurBaeMas CBEeTOM OT MCTOYHMKA CBeTa, colepXajla CPpelCTBO
OTKJIOHEHMUS CBeTa.

N3006peTeHne TaKXe CONEPXUT IpUMeHeHM e rnaHeJm c
[IOIICBEUNBaeMOn [IOBEPXHOCTLIO IepeKJIoUeHN I B KauecTBe
OYHKUMOHAJIBHOTO W/MUJIY HOEKOPATUMBHOTO OTHEJILHOTO IpelMeTa u/Winu
BCTPOEHHOTO KOMIIOHeHTa B Mebenu wu 1npubopax, B  UYaCTHOCTU
BJIEKTPOHHEX HOpubopax C OGyHKIUMeN OXJaXIeHMsa WM HaTrpeBa, MOJd
OCTeKJIeHMS 3IaHMM, B YaCTHOCTM B 0O6JJaCTM BXOIa M OKOH, WM OJId
OCTeKJIeHMS B TPAHCIOPTHOM CpeICcTBe IJIS OBWXEHMS IO 3eMie, II0
BOBOYXY WJIM IO BOOEe, B YaCTHOCTM B aBTOMOOMIISX, aBToOycax,
TpaMBasgx, MeTpo M I[oe3lax »JS I[IepPeBO3KM I[acCaXupoB U OJId
MECTHOTO ¥ PeTMOHAJbLHOTO OOmMeCTBEHHOTO TpaHCIopTa, HaIpuMep, B
KaueCTBe OBEPU TPAHCIOPTHOTO CPEeICTBa MJIM B OBEPU TPAHCIOPTHOTO
cpencTea.

CoOTBETCTRYIMA S 1300peTEeHNIO rnaHeJb 0COBEHHO
NpennouTuTeNIbHa IJIS I[IPYMEeHEeHMsS B KaueCTBe BeTPOBOTO CTekKJa
JIETKOBOTO AaBTOMOOUIIS WM TPY30BOTO aBTOMOOMIIS. BoIMTes b WU
rmaccaxmp maxe B TEeMHOTE MOXeT PasIMUUTE [IOIICBEUYEHHYIO
[MIOBEPXHOCTL IIePeKJIoUeHNa Ha IaHeJ M ¥ IIPOCTHM M yHOOOHBEM KacCaHueM
us CUOAUETO [TOJIOXEHU I 3allyCKaTh IPOIIECCH IepeKJIoUeHN .
[locpencTBOM  IIpollecca MMepPeKJIOUEHU ST  MOXHO IPEenrnoYTUT eJIbHEM
oBpasoM CaMOCTOATEJIbHO BKJIOUATH UM BHKJIOUATE OQYHKIMO HaTrpeBa
navear. I[py STOM I[IPEONOUTUTEJILHO CPEeOCTBO IIOINCBETKM MOXeT
BYBYaJIN3UPOBATE COCTOSHUE IepeKJIoUeHN I byHKIIMMT HarpeBa,
HanprMep, nyTeM  BRJOUEHMS MM  BHKJIOUEHMS  IIOICBETKM  UJIU
U3MeHeHV s IIBeTa IIONCBEeTKM WM IIyTeM MW3MeHEeHUS  IIOJIOXEHUS

IIOOCBEeTKM CpeIlCTBa IIOOCBETKM.
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Hacrodmee wm300peTeHMe najiee IoAcCHAeTcA 0Oojiee IIOOPOBHO C
IIOMOMEBID UepTeXel U I[IPUMEPOBR  BHIIOJIHEHMSA. UYepTexyu  ABJSRTCH
CXeMaTUUHEM [IpelcTaBJIeHMeM, BEHIIOJIHEHHEIM He B MacmTadbe. UepTexu
HUKOMM 0OO0pas30oM He OT'PaHMUMBalT M300peTeHMe.

Ha uepTexax IOKa3aHO CcJenyiliee:

our. 1A - BUL CBepXyYy BapMaHTa OoCylmeCTBJIeHUA
COOTBETCTBYKIETO M300peTeHMI VY3Jjla IaHeJM C COOTBETCTBYKIEN
M300peTeHM IIaHeJIbl,

dur. 1B - yBeJIMUEHHOE IIpelCcTaBJiIeHMe odparMeHTa 7Z Ha o¢omur. 1A
B IIJIOCKOCTM IIOBEPXHOCTM IIePeKJIoUeHNd,

dur. 1C - yBeJIMUeHHOE IpencTaBJieHMe O¢parMeHTa Z Ha o¢ur. 1A
B IIJIOCKOCTM CPeICTB OTKJIOHEHMA CBeTa,

Oour. 1D - BuUIO B IOINEPEUYHOM CeUEeHUM BIOJb JIMHUM CedeHUusd A-
A’ »Ha our. 1A,

our. 2A - aJlb TepHaTUBHLI BapMaHT OCyleCTBJIEHUA
COOTEBETCTRYylIEeN MN300peTeHU [IaHeJIM B yBeJIMUEeHHOM IIpeIdCTaBJIeHUU
bparMeHTa Z Ha our. 1A,

dur. 2B - BMIO B IIOIIEPEUYHOM CeUeHUM BIOJIb JIMHUM CcedueHus B-
B’ ma o¢mur. 24,

dur. 3A - BUL CBepPXY aJIb TEPHATUBHOT'O BapraHTa

OCYMEeCTBJIEHMS COOTBEeTCTRYIIEN N300peTeHN [MaHelu,

dur. 3B - yBeJIMUeHHOE IIpPeICTaBJIeHMe QparMeHTa Z Ha our.3A,

dur. 3C - BuUO B IIOIIEPEYHOM CeUeHMM BIOJIb JuHMM C-C' Ha
our. 3A,

Odur. 4 - nompobHas OJIOK-CxXeMa IIOCJeNOBaTeJIbHOCTM OollepallM

GOPMEL BEHIIOJIHEHMA COOTBETCTBYKIIETO M30O0pPEeTeHMI CIocoba.

dur. 1A rokas3HEBaeT BUIO CBepXy  IIPMMEPHOTO BapmaHTa
OCYWeCTBJIEHMSA COOTBETCTBYRIEeI'O Wu300peTeHUn Yy3Jja 101 mna”Hemm cC
COOTBEeTCTBRyNe u300peTeHmioo HOaHesbilo 100. IlaHesgbr 100 coOepXuUT
nomjoxky 1w  cocTomT, HallpyMep, U3 M3BECTKOBO-HaATPUEBOI'O
cTexJla. Ha noBepxHOCTM III1 TOIJOXKM 1 HaHeCeH 3JIeKTPONPOBOIHLIMN
ciao 10. OJIeKTPONPOBOIOHEM cJo 10 mOpencTaBiageT cobo cUcTeMy
CJIOEB, KoTOpad, HallpUMep, COOEPXUT TpU BJIEKTPOIIPOBOIHEIX
cepeBbpAHBIX cJjo4a, KOTOpHE OTHOeJIeHEL opyr oT opyra

IMSJIEKTPHY e CKVMI CJIOAMI . Ecmiu TOK IporTeraeT uepes
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SJIEKTPONPOBOOHEM cJio 10, To OH HaTpeBaeTcsda BCJeICTBME eTo
DIIEKTPUUECKOTO COINPOTUMRIIEHMS W BHIOEJEHMS IKOYJIEBa Tera. TaKuMm
oBpaz3oM, SJIEKTPONPOBOOHEM cJjior 10 MOXeT TIIPMMEeHATLCS — IOJIA
aKTMBHOTO HarperBa naHexau 100. Pasmepw nadHeau 100 cocTaBJfdwRT,
HanpuMep, 0,9 m x 1,5 M.

SJIEeKTPONPOBOOHEM cJioM 10 M[IOCpeOCTBOM paslesMTEeJIbHOWM JIMHUU
11 paspmesieH Ha o6JjacThk 4 HarpeBa UM BJIEKTPOIPOBOIOHYI CTPYKTYPY
2, KoTopad obpas3yeT IIOBEPXHOCTL 3 IepekjiwueHMsa. To ecThb, Kak
oBjslacTe 4 Harpera, TaK U I[IOBEPXHOCTHL 3 IIE€PEeKJIUeHUS COCTOAT U3
DIIEKTPOIIPOBOOHOTO cJiod 10, HO BJEKTPUUECKM MU30JMUPOBAHHE OPYyI OT
oIpyTra pasleJuTeJIbHOM JmHMerm 11. PaspmeauTesibHas JuHMA 11 uMmeeT
mmMpuHy di, paBHY, HanpuMmep, 100 MKM, ¥ BBOOMUTCS, HaIpUMep, C
IIOMOMBI0 JIA3EPHOTO CTPYKTYPMPOBAHMS B DJEKTPOIPOBOOHEM cJjior 10.
PaznesauTesibHEE JMHMM 11 C TakoM MaJioM WMPUHOM eIBa BaMeTHH U
COo3IaKnT JIMIEbL He3HAuUTEJBHYI IIoMexy o0030py dYepes naHejsb 100, uTo
OCOBEeHHO BaxXHO IIpU IIPUMEHEHMM B TPAaHCIOPTHHX CpenOcTBax OJid
0e30IIaCHOCTM IOBMXEHUI.

g 2JIeKTPUUYEeCKOTO KOHTaKTHMpoOBaHMA objactu 4 HarpeBa
nepBasg IJlaBHas muHa 5.1 pasMmemeHa B HWXKHeM o00JIacTy KPOMKM, U
eme onHa BTopasd IJlaBHas muHa 5.2 pasMmemeHa B BepxHel o006JacTu
KpOMKM obJjactu 4 HaTpeBa. IJlaBHHe muHE 5.1, 5.2 cozmepxart,
HalpuMep, dYacTUIH cepebpa ¥ HaAHOCATCHS MeToIOM TpadapeTHOM
neyaTy, a 3aTeM BXUIalTCcsa. AIMHB TJIaBHEIX IMH 5.1, 5.2 OpMMepHO
COOTBETCTBYKT [IPOTSXEHHOCTHM BJIeKTpolpoBomHOTO cJjosa 10. Ofe
TJIaBHEHE WMHH 5.1, 5.2 OpoxonaT HNpUOIIU3UTEJIEHO IapalljlelJIbHO.

Ha BepxHel OOKOBOM KpoMke maHeau 100 pasmemeH UCTOUHUK 14
cBeTa, HalpuMmep, cBeTouadydawomui nmon (LED). McTounumk 14 cBeTa
MOXeT BO BKJIOUEHHOM COCTOSHMM BBOIMTE CBET B IIOIJIOXKY 1 uUepes
ee OOKOBYK KpPOMKYy. Ha mnoBepxHocTM IV TMOIJIOXKM 1 pPasMEeNeHOo
cpencTteo 8 TIIONCBETKM B QOpMe cCpelcTBa 15 OTKIJIOHeHMSA CRBeTa.
Uepes cpencTBO 15 OTKIOHEeHMSA CBeTa CBET OT MCTOUHMKa 14 cCBeTa
MOXeT BHEXOOWUTHL W3 IMNOIJIOXKM 1 M TeM CaMbM BHIOEJATE o0JjacTs 3.1
KaCaHMAa TIOBEPXHOCTM 3 IlepekJroueHrda. KpomMe ToOTOo, IBa MCTOUHMKA
14 cBeTa TakXe MOTYT BBOIUTE CBeT B IMOIJIOXKY 1, HalIpuMep, C

IBYMA PasHEMIM IBeTaMM. PasHbeMU IBeTaMM MOXeT, HallprMep,
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BU3YaJIM3UPOBATECA COCTOSHME IepekJioueHusa OGyHKUIMM HaTpeBa B
ofbJjlacTU HarpeBa.

our. 1B mnokas3HBaeT yBeJMUeHHHM BUO GparMeHTa Z Ha ¢ur. 1 B
IIJIOCKOCTH IIOBEPXHOCTHU 3 [IepPEeKJINUEHNS . I[IOBEPXHOCTH 3
IepeKJINUeHUsa comepXxuT objacTe 3.1 KacaHMA, KOTOpasd BHIIOJHEHA
IPMMEPHO B KallJIEBUMOHOM GopMe UM IepexoIuT B objacTe 3.2
nomeondamenn JmHuM. "KamgeBupnHasg” 3mDech oO3HadaeT, d4YTO o6JjacTs 3.1
KacaHusa €BJISeTCAa IO CYmMeCcTBY KpyT'OBOM M Ha OIHOM CTOpPOHE
cyxaeTca B QopMe BOPOHKM kK objacTu 3.2 HOIOBOIAmMEN JMHMM. [MpMHAa
by obmactm 3.1 kacaHMa cocTabBjgeT, HamnpuMmep, 40 wMm. [upuHa by
objacTM 3.2 THNOXBOOAMNMEW JIMHMM COCTaBJAeT, HalpuMmep, 1 MM,
ObJjiacThb 3.2 monmBoOAmeyY  JMHMM  CcOelMHeHa C  of6jacTeio 3.3
nogkjoueHusg. O6jacTb 3.3 IMIOOKJIOUEHUMS MMeeT KBaIpaTHyl GopMy C
3aKpyTJIEeHHEMMY yTJlaMM M IJMHOM b, KpPOMKM, pPaBHOM, Halpumep, 12
vMm. [OnuHa 1, objacTu 3.2 NOIBOIOAMEN JIMHMM COCTAaBJISET IIPUMEPHO
48 MM. OTHoWeHMe bjy:bz cocrarsiseT npuMepHo 1:20.

ObjlacTe 3.3 IIOOKJIOUEHMA DJIEKTPOIPOBOOHO COeIMHEeHa uepes
coemmHeHue 20 C BJEKTPUYUECKON JIMHUEN C ILJIEHOYHHM [IPOBOIOHMKOM
17. IJIeHOUHHM IIPOBOOHMK 17 COCTOMT, HaIpUMep, U3 MeIHOW GOJIbITU
ToJmmHOM 50 MKM M BHe oO6JacTu 3.3 TIOOKJIOUEeHWUS, HalpuMep,
MBO0JIMPOBAH MNOJUMMMMOHEIM CJioeM. TeM CcaMbM ILJIEHOUHBEM MIPOBOIHUK 17
MOXeT OHTE BHBeOeH 0e3 B3JeKTPUUeCKOTO KOPOTKOTO 3BaMBKaHMA Han
TJIaBHOM mMMHOM 5.2 uUepe3s BEepPXHIK KpPOMKy maHeau 100. IOHATHO, UYTO
DIIEKTPUUECKOe CcoelIrHeHre ofbJjlacTu 3.3 T[IOOKJIIUYEHUS MOXeT OBThb
BHIBEIEHO HapyXy TakXe Hall MW30JMPOBAHHEMKM IIPOBOINAMU WJIM UYepes
oBJlacTb, B KOTOPOW TJlaBHasd mMHa 5.2 OpepHBaeTCH.

[IJIEHOUHHM TIPOBOOHMK 17 3Iech, HalpuUMep, 3a I[penejliaMu
naHenqu 100 coeIMHeH C eMKOCTHOWM CeHCOPHOM »JeKTpoHukoM 30,
KOTOopasd M3MepdeT M3MeHeHUS eMKOCTUM IOBepxHOCTM 10 MepekJIodeHUs
o OoTHomeHMI K "3emie”, M B B3aBUCUMOCTM OT IIOPOTOBOTO 3HAUEHUS
IepelaeT CUTHaJ IepekKJIdeHUsa dYepes TOUKy 19 [OOAOKIIUYeHUHd,
HanpuMep, B CAN-IMHY TPaHCIOPTHOTO CpeAcTBa. C IIOMOMBI CHUTHAala
IIepekKJIUeHUI MOTYT IepeKJnuaThbCca JoOHe OGQYyHKIMM B TPaHCIOPTHOM
CpencTBe, HalpuMep, MWCTOUHMK 6 HaOpsSXeHUMS U, TakKuMm obpas3oM,

SJIEKTPUUYECKUM HaTpeB naHesu 100 B objlactu 4 HarperRa.
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Ha ¢ur. 1C nokaz3aHO YyBEeJIMUEeHHOe IIpeOCTabBJIeHMe ¢palMeHTa 7
Ha o¢ur. 1A B ILJIOCKOCTM CpelcTBa 15 OTKIJIOHeHMSA cBeTa. CpelCTBO
15 OTKJIOHEHMSA CBeTa pas3MeleHO Ha I[IoOBepxHoCcTM IV MOIJIOXKKM 1.
CpemcTeo 15 OTKJIIOHEHMSA CBeTa BHIIOJIHEHO 3IOeCh, HalpuMep, Kak
MepoOXOBATEM YUacCTOK IOBEPXHOCTM IV M COOEPXUT CHUMBOJI HATPEeTOTO
BETPOBOTO CTeKJIa. [lpy >TOM CpencTBO 15 OTKJIIOHEHMS CBeTa
pasMelleHo, IIpM HabJIoOeHUM B HallpabBJiIeHUM o0030pa, Ha I[IOBEPXHOCTHU
3 TIIepekJInUeHMHA M BHIOeJSeT o6JacTek 3.1 KacaHMAd IIOBEPXHOCTU 3
neperjmoueHmsa. CpencTBO 15 OTKIIOHEHUMHA CBeTa MOXeT OBTH BHIIOJIHEHO
TakMM o06pa30M, UTO OHO elBa BMIHO IIPM IOHEBHOM CBeTe. B KauecTBe
aJlb TEPHATUBE CPenNCTBO 15 OTKJIOHEHMS CBeTa MOXET OBITH BHIIOJIHEHO
TakuM o0pasoM, UTO OHO JeIKO BMIOHO IIpM »OHeBHOM cBeTe. Ilocie
BKJIOUEHMS MCTOUHMKA 14 CBeTa CBET Uepes CPelcTBO 15 OTKIIOHEHUS
cCBeTa MOXEeT BHXOIOUTL M3 MOIJIOXKKM 1, M IIOJIb30BAaTeJIb INaHEJM MOXET
pa3jMyaThk IIOJIOXEHME CpelcTBa 15 OTKJIOHEHMS CBeTa JaXe B HOUHOE
BpeMiaA. OOHOBPEMEHHO WM B KaueCTBe aJlbTepHaTUBE, MWHOOpMaLmUAd,
HalpMuMep, COCTOfAHMe IepeKJIoueHMAa QYHKUMM Hal'peba I[IaHeJM MOXeT
BU3YAJIU3MPOBRATECA C IIOMOWIBI CPenCcTBa 15 OTKJIOHEHMS CEeTa.

Ha o¢ur. 1D mnpencTaBJieH BMIO B IIOINepPedYHOM CeUeHMM BIOJIb
JMHUM cedeHusa A-A' Ha our. 1A. Tlad"ear 100 3m0echk COOEPXHUT,
HaopyMep, IIOOJIOXKY 1 ¥ TOKPHEBHYK IIaHeJlb 12, KOTOPHE COeOMHEHE
OIpyr C IPYyI'OM C TIIOMOMBK TEPMOIIJIACTUUHOTO IIPOMEXYTOUHOTO CJIOH
13. [MTaHesb 100 aBjdgaeTc4d, HaIprMep, OKOHHEIM CTEKJIOM
TPAaHCIOPTHOTO CpPencTBa, M B UYaCTHOCTH, BETPOBEM  CTEKJIOM
JIETKOBOTO aBToMOOMJIIA. I[lomJoxka 1 IOpedHa3HadeHa, HalpuMMep, »OJS
TOTO, UyTOOH  BO BCTPOEHHOM  TIOJIOXEeHUM  OHTH obpalleHHOM K
BHYTPEHHEMY IIPOCTPaHCTBY. To ecTs cCcTOpoHa IV HOOIJIOXKM 1
OOCTyIIHA M3 BHYTPEHHEeTIO IPOCTPaHCTBa, B TO BpeMsa KakK CTOpoOHa I
IIOKPHBHOM TIaHeJu 12 ofOpalleHa Hapyxy. Ilomjoxka 1 ¥ TIOKPHBHAaA
maHeJlb 12 COCTOAT, HaIpUMep, W3 MU3BECTKOBO-HATPUEBOI'O CTekKJa.
TonmmMHa TMOIJIOXKM 1 cCcocTaBJIgSeT, HalpuMep, 1,6 MM, a TOJIMHa
IIOKPHBHOM MHaHeu 12 cocrTaBjageT 2,1 MM. IIOHATHO, UYTO IIOIJIOXKa 1
M TIOKPHBHAaA IIaHeJb 12 MOTYT MMeTh JioOble TOJMMHHE W, HaIpUMep,
MOTYT OBITE Takxe BHIIIOJIHEHEL c OOMHAKOBOM TOJIIMHOM .

TepMOTLJIaC TUUHBN TPOMEXY TOUHEIMN cJIomn 13 BHIIOJIHEH ns
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nosmmBMHMIOyTHMpasnda (PVB) u mMmeeT ToymmHy 0,76 MM. Ha HDOBEepXHOCTHU
III BHYTPEeHHEM CTOPOHH IIOIJIOXKKM 1 HaHeceH 3JIEKTPOINPOBOIOHHEM CJIOM
10.

SJIeKTPONPOBOOHEM cJio 10 [OpoxoouT, HaIpuMep, uYepes BC
IOBepxHOCTEL III HOIJIOXKM 1 3a BHUeTOM orubaimer, uMewnmen GopMy
paMKM HeNOKpPHTOM ofjJacTu C mMUMpuHOM 8 MM. HelokpeTas o0JacTb
CIIyXUT  OJA  DJeKTPUUEeCKOM  M30JALMM MeXOy  HaxXOoOAMMMCS  II0I
HalpsSXeHMEM BSJIEKTPOIIPOBOOHEM cJioeM 10 M KOPIIYCOM TPaHCIIOPTHOI'O
CpencTra. HemnoxkprTas oBJjlacTb TepMeTUUHO YILJIOTHEHA nyTeMm
CKJIeMBaHUA C I[IPOMEXY TOUHEIM CJI0OeM 8, UTOOH 3allUTUTb
BJIEKTPONPOBOOHEM cJioM 10 OT TOBPEeXIOEeHUM M KOPPO3UM.

IOia  »JIeKTPpUUEeCKOTO  KOHTakKTHUpoBaHMA objactu 4  HarpeBa
BJIEKTPONPOBOONHOTO cJjiod 10, COOTBETCTBEHHO, IIepBad IJlaBHas MKMHAa
5.1 pasMmMemeHa B HWxHeM of6JacTyM KPOMKM, M emle OoIHa BTopas
TJlaBHaA mrHa 5.2 pasMelleHa B BepxHel oBylacT KPOMKMU
BJIEKTPONPOBOOHOTO CJosag 2. IuylaBHEle mmHH 5.1, 5.2 comepxar,
HanpuMep, dYacTULHE cepebpa ¥ HaHeCeHH MeTOIOM TpabapeTHOM IeuaTu
C THocJenynmyM BXUT'aHmeM. [HiMHa TJlaBHEX mImMH 5.1, 5.2 [OIpuMepHO
COOTBETCTBYEeT IMPOTSXKeHHOCTH obJjacTu 4 HarpeBa.

Korma HanpsxeHMe INpUKJIaOBEBaeTCd K IJlaBHEM myHaM 5.1 m 5.2,
TO COpasMepHHM TOK IMpoTeKaeT uepe3 DSJeKTPOINPOBOOHEM CJIOM 2
obJjiacT 4 HaTrpeBa MexIy IJlaBHEMM myHammu 5.1, 5.2. Ha kaxmoon
TJaBHOM mmHe 5.1, 5.2 NOpMMepHO IIOCpenrHe pa3MeleH IIJIeHOUHHM
OpoBOOHMK 17. IIJIEHOUHHM TNPOBOOHUK 17 B3JEeKTPONPOBONHO COeIOMHEH
yepes KOHTAKTHYK IIOBEpPXHOCTHL C TUIaBHEMM mMHaMu 5.1, 5.2,
HalopyMep, C IIOMOINBK MaTepMrala I[OPUIIOoSa, 3JIEeKTPONIPOBOOHOTO KIIEed
WM IOyTeM IIPOCTOM OIIOPH M 3axaTusad BHYTpM HaHesm 100. IIJIeHOUHHM
INIPOBOIOHMK 17 COOEepXuT, Hanpumep, JYXEeHYID MeIOHyn QoJIbTYy C
mmupuHoM 10 MM M ToJymmHOM 0,3 MMm. IVlaBHBEle mMHE 5.1, 5.2 uepe=s
[IJIEHOUHHM IMIPOBOOHMK 17 dYepes MNOOBOOAMME JIMHMM 18 CoOeIMHEHH C
VMCTOUHMKOM © HalIpaXeHMs, KOTOPHM ofbecleurBaeT OOHUHOEe IJIA
MO TOPHEIX TPaHCIIOPTHEX CPpencTB fopTOBOE HapSXeHUe,
npenmnouTmurTesibHO oT 12 B mo 15 B wm, HanpmMmep, okojo 14 B. B
KauecTBe aJIbTEPHATHMBH, MCTOUHMK 6 HAIPSXEeHUS MOXEeT TakXe WMETH
foJiee BHEHCOKOE HallpsXeHMe, HalpuMmep, oT 35 B mo 45 B wu, B

vyacTHoCTH, 42 B.



32

T'staBHEHEe mmHH 5.1, 5.2 wMenT B I[IpPelOCcTaBJIEHHOM [IPUMMepe

IIOCTOAHHY TOJIIMHY , HaliprMep, OKOJIO 10 MKM n IIOCTOAHHOE

COIIPOTHUBRJIEHVEe, Halpumep 2, 3 MKOM:-CM.

B ocoBeHHO IpennouTUTeJILHOM BapmuaHTe OCymeCTBJIEHNUS
COOTBEeTCTRyMe M300peTeHMioo HaHeau 100, OpomoJibHOe HalpaBJIeHU e
obJjacTM 3.2 IMOOBOLOANEN JIMHUM I[IOBEPXHOCTM 3 IIepeKJIoUueHUS KWMeeT
yToJ o, Hamopumep, 0,5° mo oTHOmMEeHMIO K CpelHeMy HalpaBJIEHMIO IYyTH
7 Toka. 3a CcueT »TOTr0 IMNpPOTekKaHMe TOoKa HaTpeBa IIpU IPUJIOXEHUU
HalopsSXeHMsa K IJUlaBHEM mImMHaM 5.1, 5.2 OyIoeT WMCHBETHEHBAaTL JIMIb
He3HauMTeJIbHHE IIOMexXM M3-3a obJjacTyu 3.2 HOOBOIOAmMEN JMHUM. TaKMuM
obpasoM, ob6JjacTb 3.2 IMOOBOOAMEN JIMHUM MOXeT OHTb CKOJIb YIT'OIHO
OJMHHOM ©es3 3BaMeTHHX IIOMexX TOKYy HarpeBa M 0e3 BO3HMKHOBEHUS
JIOKAJILHEIX IIepeTlpeBOB, TaK Ha3HBaeMBX IOpAUMX IIATEeH Ha IIaHeJu
100.

FEciam  nmaHesb 100 IpUMEeHAEeTCH, HallpUMep, B KauecTee
BEeTPOBOTO CTeKJla B aBToMoOWJIe, IJMHa ofJjacTu 3.2 [OOABOOAMEN
JIVVHUMA MOXeT OBITE BHOpaHa TaKUM oBpasoM, UTo BOOUTEJIb
TPAHCIIOPTHOTO CpelcTBa WJIM IacCaxXup MOTYyT YOOOHO IOoCTaBaTh
objiacTe 3.1 KacaHMA NOBEPXHOCTU 3 IEPEKJIOUEeHMUS.

dur. 2A IIOKa3HBaeT aﬂbTepHaTMBHHﬁ BapMaHT OCylIeCTBJIEHNA

COOTBETCTBYyKIEN N300peTEeHND raHeJn 100 B YBeJIMUEeHHOM
pencTaBJIeHUU bparmMeHTa Z Ha dur. 1A. [IOBEepPXHOCTE 3
MepeKJIoUeHU g obpasoBaHa 30ecCh, HallpuMep, C TTOMOIIEL 0

SJIEKTPOIPOBOOHOM CTPYKTYPH 2 MeTaJlIMueckoTo nporoma 9.1. IIpoBon
9.1 Ha OIHOM KOHIE M30THYT IO Kpyl'y M IepexXoIuT B CIMpaJlk C
yMeHbIalmMMMCa paauycoMm. Ilposom 9.1 o6pasyeT TaM ob6jgacTs 3.1
xKacaHuda. IaHesar 100 OONOJHUTEJNLHO COIEPXUT BTOpPOM mnporom 9.2,
KOTOPHM [IPOXOIOUT napajijieJibHO objlacTu 3.2 MOOKJIIOUEHU S
[IOBEPXHOCTM 3 IeperJiwueHMsa. llposoma 9.1, 9.2 BJIeKTpUUYECKU
BHIBEIEHE C IIJIEHOUHHMM  [POBOIHUKAMU 17 HapyXy ¥  MOTYT
COeNMHATLCSA C CEeHCOpHOM nJjekTpoHuUkoM 30. CeHCOpHas »JeKTPOHMKA
30 npucnocofijieHa, HaIpuUMep, OIS TOI'O, UYTOOH M3MepATh W3MEeHEeHNE
eMKOCTHM Mexny obomMm npoBomamm 9.1, 9.2 npm kacaHum naHeyau 100
B HEIOCPeICTBEHHOM OKPYXEHMM I[IOBEPXHOCTU 3  IIepekKJIoUeHN.

[lpoBoma 9.1, 9.2 wumMmewnT, HalpuMep, IuaMeTp 70 MKM W UMeOT



33

DIIEKTPUUECKM M30JIMpyKmykl oboJjouky. [upuHa by M IJmMHa lz obGJacTu
3.1 KacaHmM4g COCTaBRJALT, Hampumep, 40 MM. O6jacTh 3.2 OOOBOOAMEN
JIMHUN CoenMHEHa C oBJacThO 3.3 MOOKJIOUEHU S . OcTanpHada
KOHCTpYKIMA TaHegu 100 COOTBETCTBYET, HalprMep, CTPYKTYpPE

naHesu 100 corygacHo o¢our. 1A.

Ha oéur. 2B mnokazaH BMUI B IIOIIepeUYHOM CeUeHUMU I[IpuMepa
BHIIIOJIHEHMSA  COTJlacHO  ur. 2A  BIOOJIb JIMHMM  ceueHus  B-B'.
MeTajnuyecKUn IpoBOno 9.1 nmeeT, Harpumep, BJIEKTPUUYECKU
M3OJIMPYIOYI0 0BO0JIOUKY 17 pasmelneH, Hapumep, MeXITy

BIIEKTPONPOBOONHEM cJioeM 10 objlact 4 Harpepa M IIPOMeXYTOUHEM
CJoeM 13. Ba cuerT BIIEKTPUUECKU N30JIMpyRIen OBOJIOUKHU
openoTBpallaeTCcad IIPOTeKaHMe 3BJIeKTPUUYEeCKOT'0 TOoKa MeXDOy IIPpOBOIOM
9.1 u obBymacTeio 4 HarpeRBa.

B OCODEHHO IPEenrIouYTUTEJILHOM BapMaHTe OCYIEeCTBJIEHNA
COOTBETCTByWMeN uz3odpeTeHun naHeau 100, OIpPOBOO MOXET CIYXUTL B
KaueCTBe CpeICTBa 15 OTKJIOHEHMA CBeTa M BHEHBOOUTHL HapyXy CBeT,
KOTOPHM OBJI BBeIeH B IIOOJOXKY 1 MJIM I[IOKPHBHY IIaHeJb 12 WK
IPOMEXYTOUHHM cJion 13.

dur. 3A TIIOKa3HBaeT aJIbTEePHATUBHHEY BapMaHT OCYMEeCTBJIeHUS
COOTBeTCTByKIEero musaobpeTeHuwo y3Ja 101 maHeamM C BUIOM CBEPXY
COOTBETCTByKMeN u300peTeHuio TInaHeau 100, #OpuyueM CpeIcTBO 8
IIOOCBETKM I[IOOCBeUMBaeTCSa WMCTOUHMKamu 14 ceeTa, HalpuMep, LED
W PAaCIOJIOXEHHOM Ha IIJIOCKOCTU OLED-CTpYyKTYypOH, KOTOpPHE
pasMemeHE HeloCpeOCTBeHHO B objlacTM 3.1 KacaHMA TIOBEPXHOCTU 3
[IepekJIdeHra. B ocTajsibHOM HaHeJib 100 DaHHOTO HIpMMepa BHIIOJIHEHMSA
COOTBEeTCTBYeT, HamnpuMmep, OaHeau 100 corjsacHo o¢ur. 1A.

dur. 3B nokaspBaeT YBeJMUeHHOEe IMpelcTaBJieHUe oppalMeHTa 2
n3 omr. 4A. B »TOM IIpMMepe BHIIOJIHEHUS, MeCTb MCTOUHMKOB 15
CBeTa 3aJlaMMHMPOBAHE MEeXIY IIPOMEXYyTOUHHEM CJioeM 13 ¥ I[IOKPHBHOM
naHeJiblo 12, MVcrouHuku 15 cBeTa depe3 HoOBOOAmMMEe JIMHUM 18
BIIEKTPUYECKM BHEHBEIEHH HapyXy U MOTI'YT COEOMHATBCH BHe HaHeau 100
C MCTOUHMKOM HaIIpsAXKeHUS.

Our. 3C [nokas3HBaeT BUI B IIOIIEPEUHOM CeUeHUM BIOOJIb JIMHMM C-
C' "Ha ¢wmr. 4A. B 5TOM IIpMUMepe BHIIOJHeHMsS o6jacTe 3.1 KacaHuda

IIOBEPXHOCTU 3 IIepPeRrJIDUEeHMA aKTMBHO IIOOCBeUMBaeTCA. IIOHATHO, UTO
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UCTOUHMKM 15 cBeTa MOTYT OHTL PACIOJOXEHH TaKXe Ha I[IOBEePXHOCTHU
I IOKPHBHOM HNaHeJau 12 WIM Ha [OOoBepxXHOoCTM IV IMIOIJIOXKKM 1 WMIM B
BHEMKAX TOOJIOXKM 1 MM IIOKPHIBHOWM DaHeJu 12.

B ocoBeHHO IpennouTUTeJIbHOM BapMaHTe OCymeCTBJIEHU I
COOTBETCTByKMeN wM300peTeHun HaHeau 100, DIeKTPONPOBOOHEM CJIOM
10 paspmesigeTcd TOCPEOCTBOM OOINOJHUTEJLHHX pPas3delJIMTeJIbHBX JIMHUM,
KOTOpHEe 0O0pal3ynT I[IoOBOOANMe JIMHMKM 18, C TI[OMOWBI  KOTOPHIX
VUCTOUHMKM 14 cCcBeTa BJIeKTPUUeCKM COeIMHEHH IpyTr C IOPYITOM U C
BHEMHENW CTOPOHOM.

[IoHATHO, UYTO TIIPEeOCTaBJIEHHEE 3IeCh I[IPUMMEPH  BHIIOJHEHUSd,
BMeCTO oOBjactu 4 HarpeBa C DJEKTPONPOBOOHEM cJjoeM 10, Takxe
MOTYT OBITE BHITIOJIHEHE c oBJlacTei0  HaTpeBa c OTIeJIb HEMA
HarpeBaTeJIbLHEMM  IIPOBOOAMMA, KOTOPHEE  COeIMHAIT Mexny  codon
TJlaBHHEe mMHHE 5.1 m 5.2.

Ha dur. 4 IoKasaHa BJIOK—-CxeMa opuMepa BHIIIOJIHEHM A
COOTBETCTBYKIET O n300peTeHUD crocoBa OJIsg M3TOTOBJIEHUSA
RIIEKTPUUECKM HaTrpeBaeMoy naHesm 100 ¢ objnacTeio 10 mepexsoueHMUs.

CooTBeTCcTBYKMasa wu3obpeTeHMio HaHeJb 100 corjgacHo o¢our. 1-3
VMeeT IIOBEePXHOCTL 3 IIepPekKJIoUeHMs, KoTopas, HalpuMep, MOXeT
COeIMHATLCS C eMKOCTHOM CEeHCOPHOM sJekTpoHMkoM 30. OODHOBPEMEHHO
naHeJyibk 100 wmMeeT BJIeKTpUMUeCKM HaTrpeBaeMybo obJjacTe 4 HarpeBa,
opuueM QyHKLUMS Ha'peBa UM paclpenejieHMe MOIMHOCTM HaT'peBa He
YXYOMAanTCSa WM YXYONalnTCsa TOJBKO B HEe3HAUMTEJILHOM CTelleHM M3-3a
[IOBEPXHOCTH IIePeKJIUEeHNI .

SToT pes’yJabTaT ObJI HEeOXMIOAHHBIM W  HelIpeIBUIOEHHBIM IJIg
ClleuMaJIMCTOB B IaHHOW o0O0JaCTUM TexXHUKU.

[lepeuyeHbL CCRUIOYHHX IIOBUILIMM

100 maHeJIb C TIOOCBEeUMBAEMOM INOBEPXHOCTLI IIepPeKJIUeHMI

101 vy=eJy ma”HeIMn

1 npospauHad IIOOJIOXKA

2 BJIeKTPONPOBOOHAS CTPYKTypa

3 IOBEPXHOCTL IIepPeKJIUeHUI

3.1 objacTe KacaHUA

3.2 obJjacThk NOOBOOAMEN JIMHUNK

3.3 ofbJjacTk MNOOKJIKOUEHUS

4 ofBJjacTe HaTpeBa
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5.1, 5.2 r1jaBHad IOMHa

6 MCTOUYHMK HalpTKeHUSd

7 TOKONPOBOOAMASA HOOPOXKA

8 CpencTBO IIOICBETKU

9.1, 9.2 mnposon

10 BJIeKTPONPOBOIOHEM CJION

11 paspenuTesibHaA JIMHUA

12 moOKpHBHaA IIaHeJb

13 npoMexXyTOUHH CJIOM

14 mcTouHmMk cBeTa (LED)

15 cpencTrBO OTKJIOHEHMS CBeTa

16 ceHCOpHad BJEeKTPOHUKA

17 njocku OpoBON

18 nomBonmAmas JIMHUA

19 Touka NOOKJIOUEHUA

20 coeIMHeHUe C BJIEKTPUUECKON JIMHUEN
30 ceHCcOpHasa 53JIeKTPOHUKA

IT NMOBepPxXHOCTEL IIOKPHBHOM HaHeu 12
ITI NOBEPXHOCTEL IIOOJIOXKM 1

IV HOBepXHOCTH MOOJIOXKM 1

b, mmpuHa objgacTu 3.3 NOIOKJINUEeHUS
by mmpuHa objgacTu 3.1 KacaHUSA

by mupuHa objlacTy 3.2 NOOBOOAMEN JIMHUNK
d; mmMprHa pasieJMTeJIbHOM JMHuM 11
1lp mamHa obJjacTy 3.3 MNOOKJIKUEeHUSA
1y mamHa obJjactu 3.1 KacaHUA

1, mamHa ofJjacTM 3.2 IIOOBOIOAMEN JIMHUU
A-A' JIMHMA ceueHUd
B-B’' JMHME ceUyeHud

C-C' JIMHMA ceueHUd

Z OparMeHT
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$OPMYJIA MBOEBPETEHNA

1. ITaHeJIb (100) c I[IOOCBeuUMBaeMOM MIOBEPXHOCTLI (3)
IepekJioueHra ¥ QyHKLUMelM HarpeBa, colepXamas 10 MeHbIlel Mepe:

— MIPO3padvHyl MNOIJIOXKY (1),

- ob6jgacTe (4) Harpepa, KOToOpad TakuMmM oO0OpasOM COEeIMHEHa C
rio MeHbIIeM Mepe OBYMSA T JIa BHEIMMA MMHaMA (5.1, 5.2),
IpedyCMOTPEHHEIMM NJIA I[IOOKJIOUEeHMS K MCTOUHMKY (6) HaOpsSxeHud,
uTO MeXOy IJIaBHEMM mIMHaMu (5.1, 5.2) ofbpasyeTcd TOKOIPOBONAMAA
OOopoXKa (7) Ojd Toka HarpeBa,

- BIIEKTPOIPOBOLAllad CTPYKTypa (2), KoTOpad oBpaszyeT
[IOBEPXHOCTEL (3) TIIepeKJIDUeHrsI U KOoTopas MOXeT COeOIMHATBCH C
CEHCOPHOM BJIEKTPOHUKOM, U

- CcpencTBO (8) IHOOCBETKM, C IIOMOWBI KOTOPOTO IIOBEPXHOCTDH
(3) mepekJnUeHMSI MOXET BHOEJIATHCH.

2. lanenp (100) mno mn. 1, nOpuueM TOOJOXKa (1) coeOMHeHa
yepes IO MeHLBIIeM Mepe OIMH IIPOMeXyTOUHEM cJjio (13) ¢ [IOKPHBHOM
[MaHeJbo (12), M I[IPOMEeXYyTOUHHIM  CJIOM (13) NpenilouTUTEeJIBHO
COTEPXUT IO MeHbIlel Mepe INOJMBUHMIOYTUMpaJb (PVB) u/WUiIM STHUIIeH-
BMHMIIalleTaT (EVA).

3. Ianesns (100) mo n. 1 wmam 2, npuueM obJacTek (4) HarpeBa
VMeeT TIPO3PauHLM BJIeKTPONPOBOOHEM cJjor (10) .

4. TaHegs (100) mo m. 3, OpUUeM BJIEKTPOINPOBOIHAS CTPYKTypa
(2) m obJjacTte (4) HarpeBa BJIEeKTPUUECKM OTIOeJIeHa IIOCPeIOCTBOM IIO
MeHBIIE Mepe OOHOM pas3mgeauTesibHOM JuHUMKM (11) OT M[Opo3padHoTo
RJIeKTponpoBonHoro cJjos (10).

5. Ianens (100) mo n. 1 wmiam 2, npuueM obGJyacTek (4) HarpeBa
MMeeT II0 MeHblleld Mepe OIMH HaTrpeBaTeJIbHEM OIPOBOL M/MUIIM IO
MeHbllel  Mepe OOHY IIeYaTHYK HaTl'peBaTeJIbHYD CTPYKTYRY U3
BJIEKTPONIPOBOOHOTO MaTepuasa.

6. IlaHenp (100) mno Jgwbomy w3 mnmn. 1-3 wim 5, [OpuyueM
SJIEKTPONPOBOOHAL CTPYKTypa (2) COoOOepXuT II0 MeHbllel Mepe OOuH
JIMHEeMWHEM BJIEKTPOIPOBOIHEI 2JIeMeHT, NIPennouTUTEJIBHO
MeTaJlIMuecku npoBonm (9.1, 9.2) c¢ mmameTpoM<0, 25 MmMm.

7. Ilanesns (100) mo JgoboMy M3 . 1-6, IOpuyeM cpencTseo (8)

[IOOCBETKU COIEPXUT MCTOUHMK (14) cBeTa, NOpelloudTuUTelibHO LED wmim
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OLED.

8. Ia”esp (100) mo m. 7, npmueM MCTOUHMK (14) ceBeTa BBOOUT
CBeT B IMOIJIOKKY (1), IMOIPOMEXYyTOUHHIM cJio (13) u/MiIM IIOKPHBHYIO
[IaHeJb (12) wIM HeNoCpelICTBEeHHO IlepenmaeT M3 haHeau (100)
HapyxXy, ¥ WCTOYHMK (14) cCBeTa TIPEeOlNOUTUTEJIEHO 3aJlaMMHUPOBAaH
MexIoy TIOOJIOXKOM (1) ¥ TIOKpPHBHOM HaHeJbl (12), pasMmemeH Ha
BHEMHEeMW CTOPpOHe TMOmOJOXKM (1) WMIM BHEmMHEeM CTOpOoHe IIOKPHEBHOM
raHeJm (12), ocoBeHHO [IpenrnouyTUTeJIbHO Ha OOKOBOM KPOMKE
IOmJIOXKM (1) u/miam OOKOBOM KPOMKe IIOKPHBHOM mHaHeau (12) win
pa3MenmeH B OTBEPCTHUM MOOJIOXKM (1) MIM NOKPHBHOM HaHeau (12).

9. Ilavesgr (100) nmo n.7 wmim 8, IIpUUYeM UCTOUHUK (14) cBeTa
pasmMelleH B HeloCpeIlICTBEeHHOM OKPYXEHUN [IOBEPXHOCTHU (3)
[IEPEKIIIOUEeHN S .

10. Tanesns (100) mo m.7 wiu 8, IPUUEM IO MeHBLIIEM Mepe OIHO
cpencTBo (15) OTKJIOHeHMS CBeTa pa3MeleHOo B 00JIydaeMo¥ CBeTOM
ucTtouHuka (14) cepeTa objgacTM HOIJOXKM (1), OPOMEXyTOUHOI'O CJIOA
(13) miIM NOOKPHBHOM NaHeJau (12) M COIOEePXMT II0 MeHblleM Mepe OIHY
CTRPYKTYPY oJis pacceuBaHUA cBeTa, KoTOopad pasMeleHa B
HernoCcpeaCTBeHHOM OJIM30CTM OT IOBEePXHOCTHM (3) IIepekJIoUueHUus U
BHIBOOIMT CBeT M3 IDOOJOXKM (1), mOpoMexyTouHOTOo cJjod (13) wmiu
IIOKPHBHOM HaHesnu (12).

11. Iavensr (100) mo n.l0, npuueM CTPpYKTypa OJS pacCeMBaHUA
CBeTa COOEepPXMT uYacTULBE, TOUEUHBHe pPacTpPH, HAaKJIEeMKM, HacCJOeHUS,
3apyOKM, HaCeUKM, MTPUXOBHE pPacCTpPH, OTTUCKM U/MIKM TpadapeTHYIO
nevarTs.

12. TIlanesns (100) mo Juwbomy wn3 nn. 7/-11, OpruyeM MCTOUYHUK
(14) cBeTa wmMMeeT IBa BHEHBOIA MCTOUHMKA IIMTaHMHA, KOTOPHE UYepes
DIIEKTPUUECKME rogpomamme JIMHUU (18) MOTYT COeIMHATBECH C
VCTOUHMKOM (6) HaOopaXeHUS, U DDJIEKTPUUECKMEe IIOOBOIAMME JIMHUU
(18) MpPellouTUTEJIBHO pas3lelIMTeJIbHEMM JIMHUMAMM @ (11) oOTIOeJIeHH OT
aJIeKTponpoBonHoro cJjos (10).

13. Iagensr (100) mo m. 12, npMyYeM BHBOIHE MCTOUYHMKA [IUTAHUA
COeIMHEHH C MCTOYHMKOM (6) HampaxeHusa oOjgactu (4) HaTr'peBa
NIpennouTUTEeJIbEHO yepes IpoBOIa VIV yepes Yy4acToK
aJIeKTponpoBonHoro cjosa (10).

14. ¥V3en (101) maHedM, coIepXammi:
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- COOTBETCTBYIILYIO N300peTeHND raHeJlb (100) c
IIOICBEUMBAEMOM MMOBEPXHOCTHLI (3) IMepekJioueHMSI M OYHKIMEeM HarpeBa
rno Jgobomy M3 mm. 1-13,

- IO MeHbllel Mepe OOHY CEeHCOPHY B»JekTpoHuMky (30) ¥ 1o
MeHbIeM Mepe OIMH MCTOUHMK (6) HaOpsSKeHMs, KOTOPHM COeIMHEeH C
[IOBEPXHOCTBI (3) IIepekJiwueHMs, objacTei (4) Harpepa M CpeICTBOM
(8) nmomcBeTKH,

IpuuyeM CeHCOPHada 9SJeKTpoHMKa (30) BHIIOJIHEHaA TakMM o00pasoM,
UTO TOCPEeldCTBOM KacCaHMA UYeJIOBEKOM IIOBEepXHOCTM (3) HepeKJIUeHUSA
BHIOAETCSA CHUTHAaJl [IepeKJIUeHMa OJIA YyIpaBJeHMA QyHKLUMEeN HarpeBa, U
cpencTeo (8) IOOCBETKM yKa3HBaeT COCTOSHME IIepPeKJInUeHUd OYHKLUU
HaTrpeBa, HamnpuMmep, "BrimoueHo” wmim "BHKJIIOUEHO”.

15. Cnoco6 wusaroTOBJeHMs IaHeau (100) c TnogcBeUuMBaeMOM
IIOBEPXHOCTLI (3) mepekJiodeHMa (3) M OyHKLUMEM HaT'peBa, IIpUUeM IO
MeHbIIer Mepe

- HAHOCAT BJIeKTPONPOBOIHEM cJoM (10) Ha OOBepXHOCTbL (III)
Ipo3pavHor MHoaJoxku (1),

- BBOIAT II0 MeHbIEelM Mepe OIOHY pa3meJIMTesibHyl JmMHMio (11),
KoTopasa B»JeKTPpUUeCcKM pasnejgeTr cJjor (10) Ha IO MeHbIeM Mepe
onoHY obJjacThb (4) HarpeRa u 1o MeHbIIen Mepe onoHY
DJIEKTPOIIPOBOIHYID CTPYKTYPY (2), KoOTopasd of0pa3yeT IIOBEepPXHOCTH
(3) neperJOUeHUS,

- HaHOCHAT II0 MeHbIleM Mepe @OBe IJlaBHHe muHbEl (5.1, 5.2),
IpedyCMOTPEHHEe IJIS I[IOOKJIOUeHMS K MCTOUHMKY (6) HaOpsxeHud,
KOTOpPEE COeOMHeHH co cJjoeM (10) ob6jgactu (4) HarpeBa TakuM
obpasoM, yTo MeXxny IJIaBHBIMM MMHaMM (5.1, 5.2) obpasyeTcHd
TOKOIIPOBOOAmMAS HOOPOXKa (7) IOJg Toka HarpeBa, U

- pasMemanT CpencTBO (8) IMIOICBeTKM, C IIOMOIBK KOTOPOTO
[IOBEPXHOCTEL (3) TIepekJIoUueHMS MOXeT BHIeJATLCS 10 MeHLIleM Mepe
Ha ydacTKax.

16. TlpuMeHeHMe mnaHenau (100) c DoICBeUMBaeMOM MNOBEPXHOCTHIO
(3) mneperyoueHMsa U QyHKLUMeV HaTrpeBa 0O JwoboMy u3 nm. 1-13 B
KauecTBe OYHKIMOHAJILHOTO u/ OIeKoOpaTUBHOTO OTIOeJILHOTO
KOMIIOHEHTa M/MJIM BCTPOEHHOTO KOMIIOHeHTa B Mebesu u opubopax, B

JaCTHOCTHM, SJIEKTPOHHEIX HpM@Oan C (]_)YHKLU/IGTZ OXJIaXIOeHNA MJin
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HarpeBa, IOJS OCTEKJIeHMS 3ITaHulM, B UYaCcTHOCTHM, B o0OJlacTM BxoIa U
OKOH, WM OJIS OCTEeKJIEHMS B TPaHCIOPTHOM CpPeICTBe IOJd OBWKEHUS
1o 3eMje, IO BO3IOYXY WMJIM IIO BOIEe, B UYAaCTHOCTM, B aBTOMOOMIIAX,
aBTOOYCax, TpaMBagx, MeTpOo U Ioe3Ilax IJd IIePeBO3KU INaCCaXUpOB U
oJia MECTHOTO u PEeTrMOHAJILHOTO 0BMeCcTBEHHOTO TpaHCIopTa,
HaopuMmep, B KauecTBe [OBepPM TPAHCIOPTHOTO CpeIOcTBa M, B
YacTHOCTHM, B KaueCTBe BeTPOBOTO CTeKJa.

IIo DOBEepPEeHHOCTHU
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HAHECEHWE MPO3PAYHOT O SMNEKTPOMPOBOAHOIO CNOA (10)
HA MOBEPXHOCTS (IIl) MOANOXKW (1) MOCPEACTBOM
KATOAHOI O PACIIBINEHNA

Y

BBEJEHWE MO MEHBLUEW MEPE OJHOW PA3OENUTESIbHOW
JIMHAK (11) TOCPEACTBOM JTASEPHOIO CTPYKTYPUPOBAHNS,
KOTOPAS ONEKTPUYECKI PASLENAET CMOV (10) HA MO
MEHBLLEW MEPE OJJHY HATPEBATEJIbHYIO OBNACTb (4) M OfIHY
MOBEPXHOCTb (3) MEPEKIIFOYEHNS

\ 4

HAHECEHWE MO MEHBLLEWN MEPE [1BYX IMABHbIX LUWH (5.1, 5.2),
NPEAQYCMOTPEHHBIX ANA MOAKMOYEHNA KNCTOUHUKY (6)
HAMNPAXEHWA, KOTOPBIE COEIMHEHBI CO CITOEM (10) TAKM
OBPA30M, UTO MEXAY IMABHbIMW LUIMHAMW (5.1, 5.2) OBPA3YETCA
TOKOMNPOBOJAWAA NOPOXKA (7) 414 TOKA HATPEBA

Y

PASMELLEHWE CPEACTBA (8) MOACBETKW, C NMOMOLLBHO
KOTOPOI'O NMOBEPXHOCTb (3) [NTEPEKITOYEHNA MOXET
BbIAENATHCA MO MEHBLIEN MEPE HA YYACTKAX

Y

PA3MELLEHVE TEPMOMAACTUYHOMO MPOMEXYTOUYHOIO
CNOS HA TOBEPXHOCTM (11l MOANOMKY (1) V1 PASMELLEHVIE
MOKPLIBHOW NMAHENV (12) HA TEPMOMTACTUYHOM
MPOMEXYTOYHOM CJIOE (13)

Y

COEAVHEHVE NOANOXKM (1) C MOKPBIBHOV MAHEMBIO (12)
YEPE3 TEPMOMMACTVYHBIA MPOMEXYTOUHBIV CIIOM (13) NOA
BO3LEVICTBMEM TEMNA, BAKYYMA MMMV JABNEHNSA

OUl. 4
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