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00J1acTh TEXHUKH

Hacrosmee n3obperenue kacaeTcsi py9IHbIX WM IEPEHOCHBIX OCBETUTENIBHBIX yCTPOICTB, BKItOYas (hOoHa-
pH ¥ 37IeMeHTHI hoHaApeEH.

IIpenmecTByOmMii ypoBeHb TEXHUKH

CaeTou3yyaronye 10 bl («CBETOHO/IbI») UCTIONB3YIOTCS B PA3IMYHbBIX 00JIACTIX, BKJIIOYAsl Yachl C MOJI-
CBETKOI1, nepenady MHGOPMAIMK OT MyJIBTOB JUCTaHIMOHHOTO YIpaBieHUs 1 popMUpOBaHHE N300paKEHUH Ha
60.]'1])1HI/IX TCJICBU3MOHHBIX SKpaHax. He[laBHO CBE€TOAMO/JbI CTAJIU UCIIOJb30BATH B IEPCHOCHBIX OCBETUTCIILHBIX
YCTPOMCTBAxX, TaKMX KakK GOHAPH, IIOTOMY UYTO, IOMUMO IIPOYETro, CBETOAMOIBI MOTYT JOJIbIIE PabOTaTh U MOTYT
OBITH OoJIee JOJITOBEYHBIMH, YeM JIaMIThl HAKaJIMBAHUs, YaCTO UCIIOJIb3yeMble B 00BIUHBIX (oHapsax. bosee mo-
HO€ OMNMCaHHE KOHCTPYKIMU U UCIOJIb30BaHMsI CBETOM3IIyUYalOIUX JU0J0B packpbiTo B nareHTe US Ne 5865529
(Yan) u B marente US 6328456 (Mize).

Braromapst xapakTeprcTHKaM CBETOIUOIOB, MAIOIIAX UM MPEUMYIIECTBO HAJ JIaMIIaMH HaKalTUBaHHSA, CY-
IIECTBYIOIINE OCBETUTENFHBIE YCTPOWCTBA, T/Ie B Ka4eCTBE OCHOBHOTO MCTOYHHKA CBETa HMCIIOJIB30BAHBI CBETO-
JIMOJIbI, MOXKHO YCOBEpILIEHCTBOBaTh. Hampumep, cCOBpeMeHHbIE CBETOJHOIHbIE (OHAPH OOBIYHO HE MOTYT
c(opMHUpPOBATh KaYEeCTBEHHbII My4YOK CBETa, KOTOPBIH IepenaeTcsi Ha 3HAYUTENbHOE paccTosiHue. [IpuuuHOi
TOMY SIBJISIETCS TO, YTO UMEIOLIHMECS B POJIa’KEe CBETOANOIHBIE JIAMITBI, TI0 CYILECTBY, H3JIY4alOT CBET MOJ[ YIJIOM
menee 180° oTHOCHTENBHO MONIOXKEHUs cBeToanoa. Ha dwur. 1 npencrasieHa auarpamMmma HarpaBI€eHHOCTH W3-
JIYYCHHUsST WIN SPKOCTHBIM 00pa3 OOBIYHOM CBETOMUOHON Jamrbl. OObIYHAS CBETOAMOMHAS JIaMIIa COICPIKHT
CBETOJMO U JINH3Y, PACIIOJIOKEHHYIO HaJl CBETOANO0M. Jlyun cBeTa, KOTOpbIE HCIyCKaeT CBETOANOIHAS JaM-
na, B 00LIeM citydae, SBJISIFOTCS KOHWYECKHMHU, SIPKOCTh (BBIPQ)KEHHAS! B ITPOIIEHTHOM OTHOILIEHWH) B OCHOBHOM
CKOHIICHTPUPOBaHa BOKPYI LEHTPAILHOH ocu 11 M HEIMHEHHO YMEHBIIACTCS C YBEJIMUCHHEM CHEpHUECKOTO
yria 0. CymecTByromnie cBeToHoHbIe (hOHApU HE 00ECIeYnBaAIOT COYETaHUS OTpaXKaTells M JIaMIIbl, KOTOpOe
3¢ EeKTUBHO YIIaBIMBaeT OoJiee SPKHE JIydd CBETa, KOTOPHIE CKOHIEHTPHUPOBAHBI BOKPYI LEHTPAIBLHOH OCH.
CoOOTBETCTBEHHO, XOTS UMCIOIINECS B MPOJaXe CBETOIMOMHBIC OCBETHTEIBHBIC YCTPOHCTBA MOTYT OBITH IPH-
TOJHBI JUTSI OCBEUICHUST OOJIACTH, HAXOJAIIEHCS OT HEr0 B HETIOCPEACTBEHHOH ONM30CTH, pacCTOSHHE, Ha KOTO-
poe crrocobeH pacpoCTPaHIThCS MMyYOK CBETA, OrpaHndeHO. KOHCTPYKIS M UCIIONb30BaHUE OTpa)xkaTenen s
(donapeii onucansl, Hanpumep, B mareHre US 5459649 (Ellion); US 6517215 (Mele); US 5801490 (Fai); US
6722772 (Maglica); US 5231408 (Shiau); B matenTHo# myomukaipu US 2004/0156202 A1 (Probst).

JIyist mpeoioyieHnst ATOro0 HEeOoCTaTka B HEKOTOPBIX YCTPOMCTBAX MCIIOJB3YIOTCS MHOXECTBEHHbBIE CBETO-
JAHUOJbI, HJIKM COYCTAaHUC CBCTOAMOAHBIX JIaMII M JIaMIT HaKaJIMBaHU. HpI/lMepr HCIIOJIb30BaHUsI MHOKECTBCHHBIX
CBECTOIHOJ0B HUIIN KOMGI/IHaLII/II/l CBETOAMOJHBIX JIaMIT 1 JIaMII HaKaJIUBaAHWA OIMCAHbI, HAIPUMECP, B MMATCHTC UsS
6168288 (St.Claire) n B narentHoit myonukanun US 2003/0095406 (Lebens). OnHako Takue yCTpOHCTBa CIIOXK-
Hee, MOTPEOIISIOT OOJIbIIe SHEPTUH U IOPOXKE B U3TOTOBJICHHH.

Kpartkoe u3nosxkeHue cymHoCTH H300peTeHUs

TexHudeckoit 3amauell HaCTOSAIIEro 300PETEHHS ABISETCS CO3AaHNUE YHEPTOIKOHOMUIHOTO CBETOIHUOIHO-
TO OCBETHUTEINBHOTO YCTPOICTBA, KOTOPOE UMEET yNyUIIEHHBIE ONTHYECKIE XapaKTEPUCTUKHA U (POPMHPYET Ka-
YeCTBEHHBIH ITy9OK CBETA.

Kpowme Toro, mpu ycoBepIIeHCTBOBAaHIH MCTOYHMKOB CBETa, TAKUX KAaK CBETOAMOJIBI, APYToil MpoOIeMOoH,
OCTIOKHSIFOIIEH SKCIUTyaTallli0 TEePEHOCHBIX OCBETHUTEIBHBIX YCTPOMCTB, sBiIAeTCS 3()(EeKTHBHOE paccesHue
TIOBBIIIEHHOTO TEIUIa, KOTOPOE BBIIEIIET HCTOYHHUK cBeTa. COOTBETCTBEHHO, HacToAlIee n300peTeHne odecre-
yuBaeT 3(dexTrBHOE paccesHHE TeIula OT MCTOYHMKA CBETa IEPEHOCHOI0 OCBETHTENILHOTO ycTpoiicTBa. Ha-
CTOAICC I/l306peTeHI/Ie TaKK€ IMO3BOJIACT YMCHBUINTL KOJHUYCCTBO TEIJIa, BBIACIAEMOro MCTOYHHUKOM CBETa, U
HCIO0JIb30BaTh MCHbIIIEC DOHEPIUU JId IPUBCIACHUA B [leﬁCTBHe HCTOYHHKA CBETA.

CoracHO HacTOsIEMy M300PETEHHIO MPEJIONKEH AIEKTPHUUECKUH (hOHAph, MEIONIMH yIydIIeHHbIE OIl-
THYECKHE 3KCIUTyaTallMOHHbBIE XapaKTEPUCTUKH, a Takxke yiryumeHasiid KI1/1.

[MocraBieHHas 3agada pelieHa COTJIACHO OJHOMY W3 BAPHMAHTOB OCYIIECTBIICHHS ITyTEM CO3IAHHS DIICK-
TpudecKoro (oHaps, comepiKallero MepeHOCHON MCTOYHUK SHEPIHH, CBETONMOMHYIO JIAMITY, Mapa0oImdecKii
oTpakaTtens. CBETOMMOIHAS JIaMIIa MOXKET IPEUMYIIECTBEHHO U3IydaTh CBET CPepruecKor GOPMEI MO YIIOM
MeHee 180°, mpudem JamMma MOAKIIOYEHA K MEPEHOCHOMY MCTOYHHUKY 3Heprud. [lapabommyeckuii oTpakaTens
MOJKET OTPa)kaTh CBET, M3IIy4aeMbIil YKa3aHHOW CBETOIUOTHOH aMIoi. OTpakaTeslb NMEET MEePBBIH OTKPBITHIN
KOHEII, BTOPOIl OTKPBITHI KOHEIl M OCh, IPOXOISAIIYI0 MEXKIy OTKPHITBIMUA KOHIAMH. DOKyC mapaboinndecKoro
OTpaxkaTeisl He PasMEILECH MEXAY HEPBbIM OTKPBITBIM KOHILIOM U BTOPBIM OTKPBITHIM KOHLIOM. PoKycHoe pac-
CTOSIHHE, T.€. PACCTOSTHHE MEX/y BepIIUHOM U pokycom, Haxoautcest B nipenenax ot 0,020 xo 0,050 mroiima.

B npyrom BapmaHTe BOIUIOLICHUS 3JIEKTPUYECKUI (POHAPH COAEPKUT NMEPEHOCHOW MCTOYHHMK SHEPIUU, HC-
TOYHMK CBETa W MOABMKHBIN NapaOOIMYeCKUi oTpakaTelb, IpelHa3HaueHHbIH Il OTPaKEHHs CBETa, U3JIydae-
MOTO OT UCTOYHHKa CBeTa. MICTOYHMK CBeTa MOAKIIOYEH K NEPEHOCHOMY HMCTOYHHMKY DHEPIHH, COAEpKalleMy
CBETOIMOA M JIMH3Y. JIMH3a ycTaHOBJIEHa HaJ| CBETOIMOAOM TaK, YTO CBET M3JIyYaeTcs], 110 CYIIECTBY, HCTOYHHU-
KOM CBeTa o1 yriioM MeHee 180° 0THOCHTENBHO MOJIoKeHHs cBeTonuoaa. [1oABmKHEIN mapaborndeckuit oTpa-
JKaTeJlb UMEeT MEePBBIH OTKPBITHIA KOHEI, BTOPOI OTKPBITHI KOHEI M apaboindeckuii MpoQuIIb, MTPOXOISIITHA
MEXIy TIEPBBIM OTKPBITHIM KOHIIOM W BTOPBIM OTKPBITBIM KOHITOM. DOKyC mapaboisl paciioioskeH 3a Ipeaesa-
MU 11apabOJIUIECKOT0 MPOGHIIS.

CornacHo elie OJHOMY BapUaHTy BOIUIONIECHHS M300peTeHHs (OHAPh COACPKHUT IIEPEHOCHON HMCTOYHHK
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SHEPTUH, CBETOAMOIHYIO JIaMITy M OTpaXkKaTellb JUIl OTPA)KEHHS CBETa, U3JIy4aeMOro YKa3aHHOW CBETOIHMOIHOMN
naMmoi. CBETOIMOAHAS JTaMIIa MOKET IIPEUMYIIECTBEHHO M3IIy4aTh CBET CEpHUECKON (OPMBI O] yIJIOM Me-
Hee 180°, mpuuem jaMma MOJKIIOYEHA K MMEPEHOCHOMY MCTOYHHKY »Hepruu. OTpakaTens WMEeT MEPBBIA OT-
KPBITBIH KOHEII, BTOPOIl OTKPBITHINA KOHEI U MapadoiniecKiii IpoduIib, MPOXO SN MEXK/TY MEPBbIM U BTOPBIM
konnamu. [TapaGomaeckuii mpoduiIbL OMICHBACTCS ypaBHEHHEM "=4fZ, TJie I - paanyc MapaboIMIecKoro mpo-
(uiist Mo HOpMaK K ocH oTpaxkatens; f - paccrosiHre Mex 1y (POKYCOM U BEpIIMHOM napaboandeckoro npoduis,
Haxoxaumiicsa B npeaenax 0,020-0,050 mroiiM; z - paccTosHUE 1O OCH OTpaxaress. IlepBelii OTKPBITHIN KOHEI
MMEeeT JuaMeTp OOJIbIIe YeM BTOPOH OTKPBITHIA KOHel. BTOpol OTKpBITHIN KOHEIl MMEET TUaMeTp B Mpejenax
0,20-0,30 mroiima.
Kpartkoe onncanue yeprexei

®ur. |1 n3o0paxkaeT BUA B IUIAHE SPKOCTH M3IIYyUYCHUS] WM AMATPaMMBbl HAMIPABICHHOCTH WM3JIY4YEHHS, U3-
BECTHOM CBETOIUOIHOMN JIaMIIBI,

¢ur. 2 - o0mwmii Bua GOHAPS COTITACHO H300PETECHHIO,

¢ur. 3 - paspe3 dhonapst mo mwiockoctu III-111 Ha ¢ur. 2 cormacHo H30OPETSHHUIO;

¢ur. 4 - IpOAONBHBII pa3pe3 mepeaHero Kouna Goxaps Ha ¢ur. 2, poHaps MOKa3aH B BRIKIOYEHHOM II0-
JIO)KEHHH COTJIACHO M300PETEHHIO;

¢wr. 5 - BuJ cOOKy B paspese 3aqHero KoHua GpoHapst Ha ¢ur. 2 corinacHo n300peTeHuIo;

¢ur. 6 - 00K BUJ KOHTAKTa XBOCTOBOT'O KOJITIaYKa COTJIACHO U300PETEHHIO;

¢wur. 7 - BUJ B pazpese BHIKIIOYATEIs B cOOpe COTIacHO H300pETeHNIO;

¢wur. 8A - 6510K-cXeMy LM NpeoOpa3oBaHus TOKa COrJIaCHO M300PETEHHIO;

¢wur. 8B - anekTpuueckyro cxemy LENH NpeoOpa3oBaHus TOKa COrJIaCHO H300pETEHHIO;

¢wur. 9 - BU B pa3pese TEIIOOTBOASAIIETO KOPITyca COTJIACHO H300PETEHHIO;

¢wur. 10 - BUA B pazpese oTpaxkaTels COTNIACHO H300PETEHHUIO;

¢wur. 11 - Bux B paspese BBIKIIOUATENs Ha (Ur. 7, MOKA3aHbI KPETIS)KHBIE JIANKN COTIIACHO H300pETeHNIO;

¢ur. 12 - Bux B pa3pese BeIKIIOUATENs Ha (QUT. 7, OKA3aHbl KPETICKHBIC JIAIKH COTJIACHO H300PETEHHMIO;

¢wur. 13 - oOumii BUJ Ipyroro BApHaHTa OCYIIECTBICHUS (OHAPS COTTIACHO M300PETEHHUIO;

¢ur. 14 - paspes no miockoctu XIV-XIV Ha ¢dur. 13 coriacHo n300peTeHUIO;

¢ur. 15 - paspes no miockoctu XIV-XIV nepennero kouma Gonaps ua ¢ur. 13 cormacHo u300peTeHHIO;

¢ur. 16A - oOuuit Buj 010Ka MUTAHKS CIICPEIN COTVIACHO H300PETCHHUIO;

¢wur. 16B - oOuwii Bu 010Ka MUTAHKS €321 COTJIACHO N300PETEHUIO.

ITonpoOHoe onucaHue NPeNOYTHTENbLHBIX BADHAHTOB 0CYIIeCTBICHHS H300peTeHUsl

Ha ¢uwr. 2 u 13 npencraBneHsl NepeHOCHBIE OCBETHTEINILHBIE YCTpOiCcTBa B BHJe ¢oHapeit 10 u 200, xax-
IIBIA U3 KOTOPBIX SIBISETCS BapHaHTOM OCYIIECTBIICHHS HAcTosmero nzodperenus. Kaxnprii w3 ¢onapeit 10 u
200 comepKUT pa3IMYHbIE SIEMEHTHI COIVIACHO M300pPETEHNIO, KOTOPBIE TIOAPOOHO OMMCAHbI HIXKE W TMPOMILIIO-
CTPHPOBAHBI Ha MpHJIAraeMbIX deprexax. OgHaKo ClexyeT SICHO MOHUMAaTh, YTO HACTOSIIEEe M300pEeTeHHE He
OIPaHUYEHO OIMCAHHBIMU 371€Ch BapHaHTaMu BomulomeHus ¢onapeil. Hacrosiee nsodpereHne ckopee BKIIOYa-
eT B ce0sl OCBETUTENbHBIE YCTPONUCTBA, KOTOPBIE COAEPXKAT OJUH MM Oonee MPU3HAKOB M300peTeHus. Takxe
clieyeT IIOHUMaTh, YTO HACTOsIIee N300pEeTeHHE CONCPKHUT KaXKIbIH U3 NPU3HAKOB H300PETEeHUs, T.€. OCBETH-
TCJIIbHbBIX yCTpOﬂCTB, OIIMCAaHHBbIX HUXKE.

®onappb 10 (¢ur. 2 u 3) conepxxkut ronaosky 20 B cbope, TpyOky 12, ucrounuk 14 cBeta U XBOCTOBOW KOJI-
nayok 30 B cOope. ['onoBka 20 B cOope u MCTOYHUK 14 cBeTa pacrojioKeHbl Y MepelHero KoHua Tpyoku 12.
XBocTtoBoii konmadok 30 B cOope oXBaThIBaCT 3aHUN KOHEI TPYOKu 12.

Tpy6xa 12 (¢ur. 3 u 4) nmeeT mycToTenyt0 KOHCTPYKIHIO JUIs Pa3MELIeHHUS 110 MEHbIIIeH Mepe 0JTHOTO HC-
TOYHMKA SHEPruM, HanpuMep Oartapen 16. B mimocTpaTHBHOM BapHaHTE OCYIIECTBIEHHS TpyOka 12 comepkut
MepEaHIO0 pPe3b0y 18, BRIMOIHEHHYIO0 Ha HAPYKHOM IHaMeTpe ee MepeaHero KOHIa, U 3aIHIO pe3s0y 22, BhI-
MOJTHEHHYIO Ha HAPYKHOM JAHaMeTpe ee 3aJHero KoHma. TpyOka 12 Takke COmep KUT y4acToK 24 YMEHBIIIEHHO-
TO JIrUaMeTpa, KOTOPBIA BKIIIOYAeT B cesl mepeqHui KoHyc 26 1 3aaHui KoHyC 27. B mpencTaBieHHOM BapuaHTe
OCYILECTBIICHHS B TpyOKe 12 mpenmoyTHTENbHO IOCIEAOBATEIBLHO PACIONOXKeHbI Tpu OaTapen 16. Crermanu-
CTaM B JJAHHOW O0JIACTH TEXHUKH SICHO, YTO TPyOKa 12 MOXKET Takke UMeTh KOH(DUTYpaLHIO, TTOAXOASAILYIO IS
pa3mereHust OfHOW Oatapew, IByX Oarapeil, MHOXKeCTBa Oarapeilt OoibIne TpexX, WK APYTHX MOAXOIIIMNX IIe-
PEHOCHBIX MCTOYHHUKOB HEPTHH, PACIOI0KEHHBIX ITOCIEA0BATENbHO WM NapajuielibHO, «0ok o0 0ok». B mpen-
MOYTHTEILHOM BapHaHTE OCYIIECTBJICHHUS Oarapen 16 MpencTaBisiOT cO00H cyxue OaTaped W3 3JICMEHTOB IIe-
JIOYHOTO THUTIA.

XBocroBoii kosmadok 30 B coope (dur. 3 u 5) conep>KUT XBOCTOBON KOJITa40OK 28, MPOBOISLINN NPYKHH-
HBIM 371eMeHT 32 ¥ KOHTakT 38 XBOCTOBOIO KoJIayka. XBOCTOBOM KOJIMAYOK 28 MPEANOYTUTEILHO UMEET yda-
CTOK C Hapy>KHOU pe3p00it 34 I 3alerieHns ¢ COnpaTaeMoil 3aqHel pe3r00ii 22, BHITOIHEHHON HA BHYTPEH-
Hel cropoHe TpyOku 12. CriermaniictaM B TaHHOM 0ONACTH TEXHHUKH SICHO, YTO JJIS IPUKPETUICHUS XBOCTOBOTO
Koumauka 28 kK TpyOke 12 MOKHO MCTIOIh30BaTh IPYTHE MOAXOISAIINE CPEICTRA.

VYIUTOTHUTENBHBIN 3JIEMEHT 36 MOXKeT OBITh pa3MeIIeH MEXAY XBOCTOBBIM KOJMIAYKOM 28 u TpyOKoi 12,
4TOOBI 00€CHeUnTh BOJOHEIIPOHUIIAEMOE YIUIOTHEHHE. YTUIOTHUTEIBHBIN 51eMeHT 36 MOKeT OBITh YIUIOTHH-
TEJIbHBIA KONBLOM WM APYTMM MOIXOISIINM YIZIOTHUTEIBHBIM yCTPOMCTBOM. B mpennodTuTensHOM BapuaHTe
OCYILECTBIICHUS] YIJIOTHUTEIBHBIM 3JI€MEHTOM 36 SBISIE€TCS KIalaH OJHOCTOPOHHETO JIHCTBUA, KOTOPBIH OpH-
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EHTHUPOBAH TaK, YTOOBI MPEIATCTBOBATH MOTOKY CHApPY>KH BHYTPh (hoHaps 10, oqHOBpEMEHHO TO3BOJISISI BHIXO B
aTMoc(epy M30bITOYHOTO JaBieHHs: BHYTpH (GoHaps. PaguanbHbie OCHOBBI 35 MOTYT OBITh PACIONOXKEHBI B CO-
NPSDKSHAN MEXITy XBOCTOBBIM KOJIaukoM 28 u TpyOkoit 12, obecneunBasi, 4To0bI KoHel[ TpyOku 12 He obecte-
YHBaJl Fa30HEIPOHMIIAEMOE YIUIOTHEHHE ¢ NMPUMBIKAIOIUM (JIaHIIeM XBOCTOBOTO KOJIIayka 28, Melas, TaKuM
00pa3oM, BBIXO/y Ta30B U30BITOYHOTO AaBJICHHS U3HYTPH (oHaps.

KoHcTpykuust ¥ mpuMeHeHHe KJIanaHoB OJHOCTOPOHHETO JEWCTBHsS B (hOHApsX OoJiee MOJHO ONHCAHBI B
narentax CIIA NeNe 5003440; 5113326; 5207502; 5349506 u 5485360.

KonraxTt 38 (dur. 5) XBoCTOBOrO KOJIIIayKa PACHONI0KEH MEXAY IPOBOSIINM NPY>KHHHBIM 3JIEMEHTOM 32
M XBOCTOBBIM KoimadkoM 28. ITpoBoasmuii npyXHHHBINA 351eMeHT 32 00pa3yeT »JIeKTPHYECKOEe COEAMHEHUE C
KOHTAaKTOM 38 XBOCTOBOTO KOJIIAYKa U KOPITYCHBIM AJIeKTpoaoM Oatapen 16. KonTakt 38 XBOCTOBOTO KOJayka
00pa3yeT MEKTPHIECKOe COSIMHEHHE C TIPOBOISIINM MIPYKUHHBIM dJIeMeHTOM 32 1 TpyOKoit 12.

KonTakt 38 (¢ur. 6) XBOCTOBOTO KOJIITaYKa COACPKUT KOIbIo 39 u aBa orBeTBIcHU 41. [IBa OTBETBICHHS
41 pacmonokeHsl Ha PaCCTOSHHUH IPYT OT Apyra nmox yriaoM 180° U mpoxXonsT, MO CyIIeCTBY, MEPIEHANKYISIPHO
K HapyXHOMY mniepumerpy konbna 39. Kaxmoe orBerienne 41 Taxke comepxut npoduib 43, KOTOPEIH mpo-
JIOJDKAETCsI palalibHO HAPY)Ky OT Hapy)KHOTo nepumeTpa koibua 39. biaronaps npodwiio 43 orserBnenus 41
3aLEIUISIFOTCS TIOCPENICTBOM TPEHHSI M 00pa3yloT AJIEKTPHYECKOE COSAMHEHNE C BHYTPEHHNUM JIMaMETPOM TPyOKH
12 npu cObopke XBocTOBOro KoJmauka B coope 30 ¢ TpyOkoit 12. Takum 0Opa3om, ONUCAH OIMH BapUaHT oOec-
MIEYESHUS! AIEKTPUUECKOTO COSANHEHUS Mexay Oarapeeid 16 u TpyOKo# 12, B KOTOPOM XBOCTOBOW KOJIAuoK 28
HE MPOBOJUT dJIEKTpHUecTBO. IIpy HEOOXOIMMOCTH XBOCTOBOW KOJMA4YOK 28 MOXKET OBITh M3TOTOBJIEH M3 JU-
JJIEKTPHUKA, TAKOTO KaK IlacTMacca Win pe3nHa.

B anprepHaTHBHOM BapHaHTe OCYIIECTBIICHHUS MOXKHO HCIOJIB30BaTh BKJIAJBIII JUISI XBOCTOBOTO KOJIIIaYKa
JUIA 0o0ecTieueHHsT SJIEKTPUIECKOTO COeNMHEHN MeXIy Oartapeeit 16 m TpyOkoit 12. Takoi BKIAABII MOKa3aH
nan onucan B mateHtax CIIIA NeNe 4819141; 4832242; 4864474; 5003440; 5008785; 5113326; 5121308;
5193898; 5207502; 5267130; 5349506; 5455752; 5485360; 5528472; 5722672; 5836672 u 6086219.

B anpTepHaTHBHOM BapHaHTE OCYIIECTBICHUS NMPOBOJSIIIAS BTYJIKA BHYTPH TPYOKH MOKET CLEIUIATHCS C
orBeTBICHUAMHE 41 KoHTakTa 38 XBOCTOBOIO KoJmadka, obecmedmBasi TOKONPOBOA. Takas BTYJKa ONHCaHA B
natenTax CIIIA NeNe 4656565 n 4851974. B anpTepHaTHBHBIX BapHaHTaX OCYIIECTBICHHS MIPOBOIAIIAS ITOJIOCA
BHYTPU TPYOKH MOJXET CLEIUIAThCS C BhicTynamu 41, obecrieunBast 3J1€KTPUYECKYIO Lienb. Takas monoca pac-
kpoita B mateHnte CIIA Ne 6585391. Takast BTyJIka WIH T0JI0Ca MMO3BOJISICT U3TOTABJIMBATH TPYOKY U3 JMAJICK-
TPHUKa, TAKOTO KaK [1acTMacca WK Pe3nHa.

B npyrom anbprepHaTHBHOM BapHaHTE OCYILIECTBIICHUS! XBOCTOBOH Koimadok 30 B cOOpe MOXXET HE UMETh
KOHTaKTa 38 XBOCTOBOT'O KOJITAYKa, 2 XBOCTOBOH KOJITAYOK 28 HCIIONIB3YIOT B KAYECTBE MIPOBOJAHUKA JIEKTpUYE-
cTBa. B 3TOM BapmaHTe OCYIIECTBIICHHS, KOTIa XBOCTOBOH Komimadok 30 B cOope ycTaHABIMBAIOT HA TPYOKyY 12,
MPY>KAHHBIN 351eMeHT 32 00pa3yeT TOKOIPOBO MEXKAY KOPITYCHBIM AJIEKTPOAOM Oataper 16 M XBOCTOBBIM KOJI-
magkoMm 28. Jlamee oOpa3yercsl TOKOMPOBOJ MEXIy XBOCTOBBIM KONMAYKOM 28 u TpyOkoil 12, mocpencTBoM,
HaIllpUMep, X CONPSDKEHHS W/HWIIM conpsraeMbix pe3bd. UToObl 00IerynTh TeUeHHe HIeKTPHYECTBa, JTI00bIe Ho-
BEPXHOCTHBIE MTOKPBITHS, TAKHE KaK aHOAWPOBAHUE, HAXOSIIINECS] B 00JACTH KOHTAKTa XBOCTOBOTO KOJIIAYKa U
TpyOKH, yaanstoT. COOTBETCTBEHHO, B 3TOM BapHaHTE OCYIIECTBICHHUS XBOCTOBOW KOJMAYOK 28 M3TOTOBIIEH W3
MPOBOJISIIIET0 MaTepHala, TAKOro Kak altOMHHUI.

Ha ¢wr. 3, He3aBHCHMO OT MCIOJIL3yEMOr0 BapHaHTa OCYIIECTBIICHHUS XBOCTOBOI'O KOJIIauyka B cOope, Ho-
Ka3aHo, YTO IPOBOJSILUI MPYXUHHBIA dJIeMeHT 32 mokuMaer Oarapen 16 k nepenneit yactu donaps 10. B
pe3yibTaTe LEHTPAJIBbHBIH SJIEKTPOJ 3aiHEl OaTapen HaXOIUTCS B 3JIEKTPUYECKOM KOHTAKTE C KOPITYCHBIM
3JIEKTPOJIOM Oarapeu, pacIiojoKeHHOH Brepeau Hero. TakuM crnoco6oM 00ecleuynBaloT IEKTPUIECKOEe COeIH-
HeHue Mexay Oarapesmu 16, cogepkammucs B TpyOke 12. Ha ¢ur. 4 neHTpanbHbIi 3J1€KTpoJI caMoi repeaHei
Oarapen 16 momkar B KOHTaKT C BEIKFouaTenem 40 B coope.

Ha ¢wur. 4 serimrouatens 40 B cOope pacoioxkeH y IepeHero KOHIa Tpyokn 12 U ynep)KuBaeT HCTOYHUK
14 cBera oTHOCUTENBHO OTpaxarens. Victounuk 14 cBeTa COEPIKUT MEPBBIN JIEKTPOI 58 W BTOPOH 3IEKTPOST
59.

Hctounnk 14 cBeta MOXeT OBITH JIFOOBIM MOAXOISAIINM YCTPOHCTBOM, KOTOpPOE reHepupyeT ceT. Hampu-
Mep, UCTOUHUK 14 cBeTa MOXeT OBITh CBETOIMOTHON JIAMIOH, JTAMIION HaKaJMBAaHUS WM JAyTOBOW JaMmoi. B
WUTIOCTPATUBHOM BapUaHTE OCYUICCTBJIICHUSA HCTOYHHUKOM 14 cBera pEeANOUYTUTEIbHO SABJISACTCA CBETOAUOAHAA
JlaMIia, KOTopas U3JiydaeT cBeT moj chepudeckuM yriom meree 180°. IMoaxomsimM HCTOYHUKOM cBeta 14 siB-
nsercst cBetoauoanbiid m3nmydarenb LXHL-PWO1, Beimyckaembrii kommanuedd Lumileds Lighting (Can-Xoce,
Kamndopuns).

BriximouaTens 40 B cOope collepKUT 37€MEHTHI IS YAEPKUBaHUs UCTOUHUKA 14 cBeta. Beikmouarens 40
B cOOpE CONEPKUT TAKXKE IEMEHTHI sl 3aMBIKaHHS U IPEPhIBAHMS MIEKTPHUUECKO 1Ny, K NCTOUHUKY 14 cBe-
Ta. Beixmouarens 40 B cOope TakKe COAEPIKUT AIIEMEHTHI, KOTOPBIE A(PPEKTHBHO PACCEHBAIOT TEIUIO, BBIACIsIC-
MO€ UCTOYHUKOM 14 cBera.

Brixmrouatens 40 B coope (dur. 7) conepxut BepxHUA u301ATOp 42 1 moay3en 60 Beikimrodatens. [lomysen
60 BBIKITIOUATENS COACPKUT TEIIOOTBOIAIINI Kopityc 44, y3en 50 37eKTpocXeMbl, BEpXHHUN MPOBOAAIINNA TIPY-
JKUHHBINA DJIEMEHT 52, KOHTAKT 54 NCTOYHWKA U HYDKHUN U30JATOD 56.

V3en 50 snexkTpocxembl MPEANOUYTUTEIHHO YIPABIAET SHEPrueH, mojiaBaeMoil Ha UCTOYHHUK cBeta 14. B
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WUTIOCTPATHBHOM BapHaHTE OCYHIECTBICHUS y3ed 50 3JeKTpocXeMbl BKIIIOYAET B ceOsl IIaty 62, COSANHUTEINb-
HBIA mTekep 64, mepBblid KOHTAKT 46 1 BTOpoi KOHTAKT 48. [TnaTta 62 cogepXuT 1enb MpeoOdpa3oBaHus TOKA JJIs
yIpaBIIeHUs] TOKOM, KOTOPBIH MOJAOT K MCTOUHHUKY 14 csera. Llemb mpeoOpa3zoBaHus TOKA MPEANOYTHTEIHLHO
npeoOpa3yeT MOCTOSHHBIN TOK OT Oartapeil 16 B MMIyJbCHBIH TOK. Takxke MPeAnoYTUTENbHO, YTOOBI pabouuii
LUK UMIIYJIbCHOI'O TOKa, MoJAaBacMoro K ICTOYHUKY 14 CBE€Ta, Ipn HeO6XOZ[I/lMOCTI/l ABTOMATUYCCKH PEryJInpoO-
BaJICAd B COOTBETCTBHHU C TCIIJIOM, BBIACIIACMBIM HCTOYHHKOM 14 cBera.

Ha ¢ur. 8A mokazaHa npuHUMIMANBHAsS CXeMa OCYLIECTBIIEHMS Lenu 15 mpeoOpazoBanusi Toka. [Ipu
BKJIFOUCHNH (OHAps 3JIEKTPOSHEPIusl MojaeTcs B Henb 15 mpeoOpa3oBaHMs TOKA, UMITYJIbCHBIH TeHeparop 21
YIpaBIIsieT BBIKIIOYAaTeNeM 23 MUTaHUsL, PEryJupys TOK, KOTOPBIH Io1aeTcsi K UICTOYHMKY 14 cBera. B mpenmnou-
TUTEIFHOM BapHaHTE OCYIIECTBICHUS BBIKIIOUATENh 23 THTaHWS NpeAcTaBiseT coboit moneodt MOII-
tparsuctop («MOSFET»), k 3aTBOpY KOTOPOTO NPHUCOSAWHEH MMITYJILCHBIN rereparop 21. Brikmrodatens 23
MOXET OBITh APYTMM MOIXOISIIMM YCTPOHCTBOM, HAllpuMEp TPAH3UCTOPOM WM OHITOJSIPHBIM IUIOCKOCTHBIM
TPaH3UCTOPOM. B mpeanodYruTenbHOM BapHaHTE OCYIECTBICHHUS MMITYJIbCHBIM reHeparop 21 mpencrasiseT co-
6011 Lenp, coepKallyro KOMIIapaTop U CUCTEMY JHOIO0B U PE3UCTOPOB.

Hens 15 nmpeoOpa3oBaHust TOKA JOMOIHUTEIBHO CONCPKUT TEPMOUYBCTBUTENBHBIN PE3UCTOP 25, KOTOPHIHA
OMpCACIACT TCIJIO0, BBIACIAEMOC UCTOUYHUKOM 14 cBeta. B NMpeANOYTUTECIIbHOM BapuaHTEC OCYIIECTBJICHUA TEP-
MOYYBCTBUTEJIBHBIM PE3UCTOPOM 25 sIBIISETCS TEPMHUCTOpP. TepMHUCTOp pa3MelieH TaKUM 00pa3oM, 4TOObI ompe-
JIeIISITh TEIUIO, BhIeNsieMoe UCTOYHUKOM 14 cBera. TepMUCTOpP MOXKET OBbITh HOACOEANHEH K UMITYJILCHOMY T'e-
Heparopy 21, 4ToObI peryaupoBarh paboumii IUKJI UMIYJIBCHOTO TOKa, KOTOPBII MOAAeTcss K UCTOYHHKY CBETA.
Hanpumep, xorna TepMHCTOp ONpeesser, YTO TeMIepaTypa HICTOYHNKA CBETa CIIUIIKOM BBICOKA, paOOYHi MK
MMITYJICHOTO TOKa yMEHbIIaeTcsl, YTOOBI N30exaTh Neperpesa UCTOYHMKA cBeTa. Eciim TepMucTop onpezenser,
YTO TEMIIEpPaTypa UCTOYHHKA CBETA CIIMIIKOM HU3Kasi, TO pabOYMi IIUKI MMITYyJIbCHOTO CHT'HAJIA yBEIUIHBACTCS,
4TOOBI HCTOYHHK 14 cBeTa BRIpaOaTHIBAN CBET AOCTATOYHOW CHIIBI CBETA M CTOMKOro BeTa. Ha ¢ur. 8B mpen-
CTaBJIEHAa CXEMa OIHOTO M3 BapHaHTOB OCYIIECTBIEHUS IenH 15 mpeoOpa3oBaHus TOKA, HA KOTOPOH TEPMHUCTOP
obo3nauen T1.

ITutanne mcrounnka 14 cBera TEPMOKOMIICHCHPOBAHHBIM HMMITYJIBCHBIM TOKOM HMMEET HECKOJBKO Mpe-
UMYILECTB HaJl MUTAaHUEM ITOCTOSIHHBIM TOKOM. VIMIy/IbCHBIM TOK YMEHBIIAET KOJIMYECTBO TEILIA, BBIIENAEMOTO
MCTOYHHMKOM 14 cBeTa, MPOAJIeBasi TEM CaMbIM CPOK CITy»KObl HCTOUHHMKA CBeTa. MIMITYJIbCHBII TOK TaK¥Ke pacxo-
JyeT MEHbIIIE SHEPTUH C TeUeHHEM BPEMEHH, ITPOJIeBasi TEM CaMbIM CPOK ciiykObl Oarapei. Kpome Toro, mm-
HyﬂbCHbIﬁ TOK IMO3BOJIACT MOJaBaTb K UCTOYHUKY CBCTa 60nee BBICOKHC aMIUIMTYAHbIC 3HAUYCHUA TOKA, IMOBLI-
I1ast TEM CaMbIM SIPKOCTb, KOTOPYIO MOXET BBIpaOaThIBaTh HCTOYHUK CBETa. Perynupys sHepruto, noaaBaeMyro K
MCTOYHHKY CBETA, B COOTBETCTBHH C TEIJIOM, BBIACISIEMBIM HCTOYHUKOM 14 cBETa, MOXKHO NPEJOTBPATUTH TEll-
JIOBBIE TTIOBPEKACHHUS UCTOUYHNKA CBETA.

XoTs B cxeMe [elu MUTaHUs HCII0Nb30BaH mosieBoit MOII-TpaH3ucTOp, HIMITYITECHBIN TeHepaToOp U TePMH-
CTOp, HacTosllee N300peTeHNEe HE OTPAaHUICHO CXEMOM, BKIIFOYAIOIIEH COYeTaHne IEKTPOHHBIX KOMIIOHEHTOB,
PACKpBITHIX B JaHHOM onucaHuu. CrienuanucTtaM B JaHHOH 00JacTH TEXHUKHU SICHO, YTO APYTUE KOHCTPYKIHHU
1erneil, Takue Kak LeMb, COAepKallas MUKPOIPOLIECCOP U TAONIHUITy TPeoOpa3oBaHusl, MOTYT ObITh HCIOIb30BaHbI
JUIS TIOAa49X UMITYJIbCHOTO TOKa MJIM OTPEryJIMPOBAHHOTO MO TEMIIEPAType UMILYJICHOTO TOKA K HCTOYHHKY CBe-
Ta.

DIEKTPUIECKOE COSAUHCHHE MEXK Y Ierbio 15 (¢ur. 7) nmpeobpa3oBaHus TOKa Ha miate 62 U UCTOUHUKOM
cBera 14 obecrieunBarOT NMEpBbIH KOHTAKT 46 M BTOpoi KOHTAaKT 48. [lepBblil 1 BTOPOW KOHTAKTHI NPEANIOYTH-
TEJILHO NpHUnasHbl K riate 62. IlepBblil 1 BTOPOH KOHTAKTHI pa3MeIleHbl TAKUM 00pa3oM, 4TOOBI IPHHUMATH
anekTpoasl 58, 59 ucrounuka 14 cpera.

IepBblil KOHTAKT 46 MpeAHA3HAYEH AJIS IpUeMa ¢ TPEHUEM IEPBOro 3MeKTpoaa 58 uctounuka 14 ceera. B
OTIMCHIBAEMOM BapHaHTE OCYIIECTBICHHS NMEPBBI KOHTAKT 46 COAEPXHT Mapy TMOKUX HAKIOHHBIX ITOBEPXHO-
cTei 66 s mpreMa mepBoro Aekrpona 58. Taxke MOTYT OBITh MCIIONB30BaHBI JPYTUE MOIXOASIINE CIIOCOOBI
WM KOHCTPYKIMHU Uil (JOPMHUPOBAHUS 3JIEKTPUIECKOTO COSTMHEHHS MEXIy NpoBoxHMKaMu. Hampumep, snex-
TPUUYECKOE COEANHEHHNE TIEPBOTO AMEKTPOAa 58 C MePBBIM KOHTAKTOM 46 MOXKET OBITh OCYIIIECTBICHO MAKOM.

Bropoii koHTakT 48 mpeaHa3sHa4deH Ul NpHEMa C TPEHHEM BTOPOTO 3JEKTPoAa 59 MCTOYHMKA CBETa H
3JIEKTPUYECKOTO COCIMHEHUSI C TEIIOOTBOISIINM KopirycoM 44. B omucbiBaeMOM BapHaHTE OCYIIECTBIECHUS
BTOPOi1 KOHTAKT 48 COAEPKUT napy rHOKMX HAKIOHHBIX MOBEPXHOCTEH 67 M COSTMHUTEIBHBIN dJIeMEHT 68, 00-
Pa3yIoIuil IEKTPUYECKOE COSTMHEHHE C HAKIIOHHBIMU MoBepXHOCTsIMH 67. [lapa rHOKMX HaKJIIOHHBIX ITOBEPX-
HocTel 67 mpuHUMaeT BTOpoi asekTpon 59. Taxke MOTyT OBITh HCIIOJIB30BAHBI JIPYTHE TTOAXOASIINE CIIOCOOBI
WJIM KOHCTPYKIMU JUISl CO3AaHHs DJIEKTPHUECKOTO COEAMHEHHsI MEXXAy MpoBOAHMKaMH. Hampumep, anekrpuye-
CKO€ COEeIMHEHHE BTOPOTO 3JIEKTPoia 59 co BTOPHIM KOHTAKTOM 48 MOXKET OBITH OCYIIECTBIICHO MAHKOIA.

CoenMHUTENBHBIN dMeMeHT 68 BTOpOro KOHTakTa 48 00pa3yeT AIIeKTpHYECKOe COCTUHEHHE MEXIY BTO-
PBIM KOHTakTOM 48 W TEIUIOOTBOAAIIMM KopitycoM 44. B maHHOM BapHaHTE OCYIIECTBIICHUS! COCIMHUTEIbHBIN
3eMEHT 68 CIETIsAeTCs MOCPEICTBOM TPEHHS C TEIUIOOTBOISIINM IITEKEPOM 72 TETUTOOTBOSAIIETO Kopiryca 44.
Taxke MOTYT OBITH MCHOJB30BaHbl JPyrue MOIXOMAIINE CIIOCOOBI MM KOHCTPYKIMHU AJsI OOpa3oBaHMS JJIEK-
TPUYECKOTO COETUHEHHS MEXK Ly IPOBOJIHMKAMH.

[lepBorit KOHTAKT 46 W BTOPOIl KOHTAKT 48 MOTYT OBITH M3TOTOBJICHBI M3 JUCTOBOTO MPOBOJIIEIO MaTe-
puana, KOTOpoMy TpHJaHa jkenaemas KoHpurypauus. s npuganust GOpMBI JIMCTY MPOBOJSIIETO MaTepraa
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MOXHO HCIIOJIB30BaTh pesIbe(HBIEC IPOPE3H B JIMCTE. B MpenouTHTENEHOM BapHaHTE OCYIIECTBICHHS MIEPBBIN U
BTOPOI1 KOHTaKThI U3TOTOBJICHBI U3 JINCTOBOTO MEIHOTO CILIABA.

CoennHuTenbHBIN mTekep 64 (dur. 7) y3ma 50 amexkTpocxeMsl pa3MeIleH Ha miate 62 co CTOPOHBI, IPOTH-
BOIIOJIO)KHOM TOH, TJie HAaXOAATCSA MEPBbIM KOHTAaKT 46 W BTOpod KOHTAKT 48. CoemWHUTENbHBIN mTekep 64
obecrieunBaeT dNEKTpUIecKoe coeauHenne Oarapeit 16 u uenu 15 nmpeoOpa3zoBanus Toka. B onuceiBaemom Ba-
pHaHTe OCYLIECTBIICHUSI COCIMHUTEIBHBIN ITeKep 64 BHIOOPOYHO 0OpaszyeT 3JIEKTPUYECKOE COeJMHEHHE C lie-
nbeto 15 npeobpazoBanus Toka. CoeTUHUTENbHBIN MITEKEp 64 Takke MpeJHa3HAuYeH AJIs MprueMa BEpXHEro Mmpo-
BOJISIILIETO MPYXUHHOIO 3JIeMeHTa 52.

Hens 50 (¢ur. 9) pasmenieHa B TEIIOOTBOIsIIEM Kopiyce 44. CoriacHO OJJHOMY U3 BapHAaHTOB OCYIIECT-
BJIEHHSI TEIUIOOTBOAALIIMK Kopityc 44 mpezacTaBisieT coOOl IMycTOTENbIH NWIMHIP C TIYXUM JHOM. TeruiooTso-
Imuid Kopmyc 44 OCYIIEeCTBISIET TEPMHUECKOE COCIMHEHHE MEXITy HCTOYHHKOM 14 cBera m TpyOkod 12 m
JIEKTPUUECKOE COCOMHEHUE MEXIY BTOPBIM JIEKTpoJoM 59 mcrounmka 14 cBera m TpyOkoit 12. C momombio
TEIIO0TBOSIIEro Kopiyca 44 u TpyOku 12 Juis MOTJIONIEHUS] W/WIM pacCeMBaHMs TEIUla, KOTOPOE BBIACISET
ucTouHUK 14 cBera, oHapp 10 Oosree 3 GEKTHBHO 3aMINACT HCTOYHHUK 14 CBETa OT TEIJIOBBIX MMOBPEKICHHM.
TennooTtBoaAmuii kopiyc 44 MPeanOYTHTENHFHO BBITOIHEH U3 MPOBOASIIEIO MaTepHaia, TAKOro Kak alfoMH-
HUU.

TemnoorBogsimii kopryc 44 (dur. 7, 9, 11 u 12) conepxur mrekep 72 TEIIOOTBOISIIET0 KOpIlyca, Iie-
PEIHIO MTOBEpPXHOCTH 71, mapy orBepcTuii 74, BHyTpeHHUH OypTHK 76, HapyXHBIH KOHYC 78, mepernHee Kpe-
nexxHoe yriayosienue 82 u 3amHee KpenekHoe yriayosienue 87. J[Ba orBepcTust 74 mpOXOAAT 4epe3 MeperHIOr0
MOBEPXHOCTH 71 ¥ UMEIOT pa3mep, 00eCIeyNBAIOIINI TPOXO/J] IEKTPOIOB UCTOYHKKA 14 cBeTa JUIs CUEIUICHHUS C
NIEpBBIM M BTOPBIM KOHTaKTamMu 46, 48 y3na 50 anexkrpocxemsl. [lepenuss kpenexHas kaHaBKa 82 UMeeT OypTHK
91, KOTOPBIH MEePIEHANKYIAPEH OCH TEIUIO0TBOAAIICTO Kopiyca 44. KpemekHas kaHaBKa 82 CITy)KUT Ui BMe-
IICHUST KPETeKHBIX BBHICTYNOB 84 BepxHEro u3oistopa 42. 3amHss KpemexHas KaHaBka 87 mmeeT Oyptuk 93,
KOTOPBIN NEPIEHANKYISIPEH OCH TEIUIOOTBOIAIIETO Kopryca 44. 3amHss KpenexHas KaHaBKa 87 CIyXHT JUIA
preMa KperexHbIX JIAMoK 79 HIKHETo u30yaTopa 56.

BayTtpennnit 6ypTuk 76 TEIIOOTBOISIIEro Kopiyca 44 mMeeT pa3Mep U paclioyiosKeHHe, MOIXOMIIIIE I
BMerieHus y3na 50 anextpocxemsl. HapyxHbIi KOHYC 78 TEII00TBOAAIIETO KOpimyca 44 mMpeArnoYTHTENbBHO Cy-
JKaeTcst 10/ YIJIOM, 0 CYLIECTBY, PaBHBIM yrily 3ajHero konyca 27 tpyOku 12 (¢wur. 4). HapyxHsiii koHyc 78
TEIJIOOTBOJIAIIEr0 Kopiyca 44 uMmeeT pa3Mmep, KOTOPbI NpU pa3MelieHUun B TpyOke 12 orpaHM4MBaeT oceBoe
NepeMeIleHre TeII00TBOSIIEro Kopmyca 44, 1, cieaoBaTeNbHO, BhIKIOUaTens B coope 40, 3aIHUIM KOHYCOM
27 Tpy0Oku 27.

Bepxuuit npyxuHHBIH 371eMeHT 52 (pur. 7) OCyIIECTBIIET IEKTPHIECKOE COSTUHEHNE COEANHUTEIILHOTO
mrekepa 64 u KOHTaKTa 54 McTOYHNKA. B JaHHOM BapmaHTE OCYIIECTBICHHS BEPXHUH NPYKUHHBIN 3JIEMEHT 52
MpeACTaBIsIET cO00N MMIMHAPUYECKYIO TPY)KUHY, HAPYKHBIHA THaMETp KOTOPOH MMEET pa3Mep, 0OecreunBato-
UK OXBAaT COEAWHUTENBHOTO mTeKkepa 64. 3amHUil KOHEN BEPXHETO NPYKUHHOTO JJIEMEHTa 52 pa3MelieH B
KOHTaKTe 54 NCTOYHHKA.

KonrakT 54 McTOYHNKA OCYIIECTBIISIET 3JEKTPUIECKOE COEIMHEHNE MEKAY BEPXHUM IPYKUHHBIM JIEMEH-
ToM 52 u Garapeeii 16. B ommcriBaeMOM BapHaHTe OCYIIECTBICHUS KOHTAKT 54 MCTOYHMKA MPEACTaBIsIET co00i
THE37I0 C OTBEPCTHEM Ha KOHIE, C (uaHueM 81, MpoXoasIiuM OT OTKPHITOrO KOHIA THe3/1a. B npeamouturens-
HOM BapUaHTEC OCYIICCTBJICHNUA KOHTAKT 54 UCTOYHHKA BBITIOJHEH U3 IMMPOBOAHUKA, HAIIPUMED U3 MCIHOI'O CIlJIa-
Ba.

Hwxuauit m3omsrop 56 (pur. 7 n 11) comepxur Taxxke y3en 50 31eKTpocXeMbl, BEpXHHUH NPOBOASIINI MpY-
JKUHHBIM 2JIEMEHT 52 U KOHTaKT 54 UCTOYHHUKA B TEIUIOOTBOIAIIEM Kopiyce 44. HikHuil usonstop 56 Bkmoua-
€T KpEIIe)KHbIE JaKu 79, TBUIbHYIO TIOBEPXHOCTH 88, BhIEMKY 89, ckBO3HOe oTBepcTHE 83 M OYpTHK pacTOYKH
85. @manen 81 (¢dur. 7) KOHTaKTa UCTOYHHKA MPUMIOTHAT Hag OypTukoM 85 HipkHero m3onstopa. Dmanery 81
(¢ur. 11) HaxomUTCS B KOHTAKTE C OYPTUKOM 85 HIKHETO M30IIATOpa. B MpeanoYTuTensHOM BapHaHTe OCYIIe-
CTBJICHUS HYDKHUH M30JIATOP N3TOTOBIIECH U3 ANDJIEKTPHUKA, HAIPUMED U3 TIACTMACCHI.

Hwxanit n3omsatop 56 (¢ur. 11) npukperuieH K TEIIOOTBOAAMEMY Kopitycy 44 KpeneXKHbIMHU JTankaMu 79,
BXOJISIIIUMH B 3aTHIOI0 KPENEe)KHYIO0 KaHaBKYy 87 M orpaHUYeHHBIME OypTukoM 93. V3en 50 aiekTpocxeMsl pas-
MeIeH BO BHYTpeHHeM OypTuke 76 TermmooTBozsmiero kopmyca 44. Ilepennnii KoHen BEpXHETO MPYKUHHOTO
31eMeHTa 52 OXBaThIBaeT COECIUHUTENBHBIN ITekep 64 y3ma 50 anekTpocxeMsl. 3aHUNA KOHEL[ BEPXHEro Mpy-
JKUHHOTO 3JIeMeHTa 52 pa3MelleH B KOHTakTe 54 nctoyHuka. KoHTakT 54 MCTOYHMKA MOJBMKHO Pa3MEIICH B
CKBO3HOM OTBepcTHH 83 HIpKHero m3oisitopa 56. dnanen 81 koHTakTa 54 MCTOYHMKA onMpaeTcs Ha OypTHK 85
PpacTOYKH, KOTOPBIH OrpaHHYMBAET OCEBOE NepeMelleHre KOHTakTa 54 mcrouHuka Hazaxa. [Ipu takoi cOopke
BEPXHUI MPYKUHHBIA 3JIeMEHT 52 cMmemaet y3en 50 3JeKTpocXeMbl BIiepe K BHYTPEHHEMY OypPTHKY 76 Teruto-
oTBOASIIETO Kopryca 44. BepxHuil pyKUHHBIA 3JEMEHT 52 Takke CMemlaeT KOHTAKT 54 MCTOYHHWKA Hazaj K
OypTHKy 85 pacTOYKH HIDKHETO U30JIsiTopa 56.

OceBast IyIMHA KOHTaKTa 54 MCTOYHMKA MPEATIOYTHTEILHO MMEET TAaKOW pasMep, YTO €ro INTyXoi KoHen
BCETIa HAXOAUTCA BIEPEIH THUIBHON MOBEPXHOCTH 88 M OCTaeTcs B MpPEAEiax MOJOCTH, 00Pa30BAHHOMN BBIEM-
Kot 89 HmKHEro n3omATOopa 56. B mpomiuTiocTpupoBaHHOM BapHaHTE OCYIIECTBICHHUS BbIeMKa 89 mpeacTaBisieT
co0oit mosocTh B JOpME YCEUSHHOTO KOHYCa, C OCHOBaHHEM, OOpaIlleHHbIM K 3ajiHei yactu GoHapst 10. [1you-
Ha BBICMKH 89 0O0JIBIIIE BRICOTHI [ICHTPAIBHOTO JIEKTPOIa OaTaper, KOTOPBIN BRICTYIIACT 3a KOPITyC Oarapeu.
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B momoxennu, xorma Garapess 16 momkarta K TBUIBHOHM MTOBEpXHOCTH 88 HIDKHETO H30JsATOpa 56, IeH-
TPaJBHBIHN 37eKTpos 6aTapen 16 clierieH ¢ KOHTaKTOM HCTOYHHKA 54 1 mpunogaumMaet ero ¢uraner 81 Hax Oyp-
THUKOM 85 pacTouku HIKHEro uzossropa (pur. 7). OJHOBpEMEHHO BEpXHHI NPYKUHHBIHN 3IeMEeHT 52 MopKUMa-
€T KOHTAaKT 54 MCTOYHMKA Ha3ajl, K LEHTPAIbHOMY IEKTpoAy Oarapeu, oOpa3yst MOANPYKUHEHHOE 3JIEKTpuye-
ckoe coenuHeHue ¢ Oarapeeit 16. Takum o0Opazom, moay3en 60 BBIKIOUATENST 00CCICYHBACT MPOCTYIO KOHCT-
PYKLHIO, KOTOpasi YCHUJIMBAET JJIEKTPUUECKOE COCMHEHNE MEXY JEMEHTaMH, JTaKe €CJIM TPSIXHYThb WIH ypo-
HUTH ()OHAPH, YTO MOXKET BBI3BaTh BHE3AITHOE OCEBOC CMeleHHe OaTapen win Oarapeit 16 B Tpyoke 12. Kpome
TOTO, TaK KaK BEPXHHUH NPYXUHHBIHM 3J1€MEHT 52 MOXKET IOIJIONIATh yapHble HAlpsHKEHHs, BBI3BAHHbIE, HAIIPH-
Mep, HelPaBWIBHBIM OOpalleHHeM, EHTPAIbHBIN 3JIeKTpo ]l OaTapen M »ieMeHTHl (hoHapsi, HanpuMep, y3en 50
JJIEKTPOCXEMBI, JIyYIle 3aIlUIICHbI.

Taxoke, MOCKOIBKY TITyX0i KOHEIl KOHTaKTa 54 MCTOYHHKA PACTIONOXKEH BIIEPEIN OTHOCHUTEIFHO THUIBHOM
nmoBepxHocTH 88, ecnu Oatapero wim Oatapen 16 BcTaBUTh B TpyOKy 12 3am0oM Hamepen, Tak YTO KOPITyCHBIC
3JIEKTPOJBI HAIIPaBIICHBI BIIEPE]], COSTUHEHNE C KOHTAKTOM 54 MCcTOYHMKA He OyzeT BeimonHeHo. Korma Garapen
BCTaBJISIIOT MPABUIIBHO, LIEHTPAIBHBIM 3JIEKTPO]] caMOll nepenHel 6arapen MOIKMMAETCs B KOHTAKT C KOHTaK-
TOM 54 MCTOYHHKA M C)KUMAeT BEPXHHUI MPYKUHHBIHA 31eMeHT 52. Takoe yCTpOMCTBO CIYXKHT IS HEMEIJICHHO-
r0 YBEJOMIICHHS I0JIb30BATENsl O HENPABHIbHOM YCTaHOBKE OaTapeid U MOXET JOIOJIHUTENILHO 3alIUTHTh JJIeK-
TPOHHBIE 3JIeMEHTHI (JOHAPS OT MOBPEXKACHHUA OOpAaTHBHIM TOKOM. B npyrom BapuaHTe OCyLIECTBICHHUS IJIs 3a-
HIATBHI JIEKTPOHHBIX JIEMEHTOB (POHApsi OT 0OPATHOTO TOKA IO BHIOOPY MOXKHO BBECTH B 3JIEKTPUUECKYIO LIEIb
muoa. Ha ¢ur. 8B mpencrasinena cxema ofHOTO M3 BapHaHTOB OCYLIECTBIICHHS! TaKOH LeNH, B KOTOPOH AMOJ
D102-C mpensiTcTBYeT NpOX0XK/ISHUIO 00paTHOTO TOKA B CIydae HENpaBHIbHON YCTaHOBKU OaTapen.

Brime Obuin onmcaHbl KOHCTPYKIMS U cOopka noaysna 60 Beikitrouaress. [lomgysen 60 Boikirouaresns pac-
MIOJIOXKEH Ha repeqHeM KoHre TpyOku 12 (¢wur. 3 u 4). B oTcyTcTBHE JONOTHUTENEHOW COOPKH Toay3en 60 BhI-
KITFOUYaTeNs MOKHUMAIOT BIIEPER JEHCTBHEM NPOBOISIIETO NPYXHHHOTO 3JIeMeHTa 32, TOKa Hapys>KHBII KOHYC
78 TermooTBOAAIIETO KOpITyca 44 He BOWIET B KOHTAKT C 3aJHIM KOHycoM 27 TpyOku 12.

Bepxuuit uzomnsarop 42 (¢ur. 4 u 12) npukpersiercst K noay3iny 60 BbIKIIIOUATENsI U OTPaHUYUBAET OCEBOE
nepeMerneHne moxysna 60 BEIKITI09aTeNss Ha3a ] Jablie 3aJaHHOTO pacCTosHISL. Bepxuuii m3omsarop 42 npukpe-
TUTeH K TTOAy3Ty 60 BBIKITIOUATENs B IEPETHEM KPETIeKHOM YIiyOsieHNH 82 TEeTIO0TBOAAIIECTO Kopiryca 44.

Bepxuuit uzomnsitop 42 (dur. 7 u 12) copepkut KpenexHsle Janku 84, eHTpallbHbIH 3a30p 92 1 koHyC 96.
LlenTpanbHblii 3a30p 92 nmeeT pa3Mep, 00eCIeUnBaIOIINi KPEeIUIeHHe UCTOYHMKA 14 cBeTa U ero 3JeKTpoIoB 58,
59 k remnoorBosmeMy koprycy 44. Konyc 96 cooTBercTByeT nepenHeMy KoHycy 26 TpyOku 12. Kaxnas uz
KPETIeKHBIX J1anok 84 (¢ur. 12) umeer pazmep, MoIXOIAIIUHA IS TOCAAKH B KpeneskHoe yriryosienue 82 u orpa-
HU4eHus crepean Oyprukom 91. I[lyrem npukpernienust BepxHero nuzoisiropa 42 (¢wur. 4) x noay3siny 60 BBIKITIO-
yaTessl, KOTOPBIH paclonokeH B TpyOke 12, BepXHHUN U30IATOp 42 yaepKuBaeT momy3en 60 BBIKIIOYATENS OT
MaJICHNS B 3aJIHIOI0 YacTh TPyOKN 12 1 MOTEHIMAIBHOTO BBIMAZCHUS U3 33HETO KOHIA (OHAPs IPHU OTCYTCTBUH
Oarapeii 16, ycraHOBIeHHBIX B (hoHape 10. B mpeamodtuTensHOM BapHaHTE OCYIIECTBICHUS BEPXHUHA H30JISTOP
42 W3TOTOBJIEH U3 AUIJICKTPUKA, HATPUMEpP U3 TUIACTMACCHI.

Ucrounuk 14 (¢pur. 7) cBera oOpa3yer TepMHUYECKOE COEIUHEHHE C TEIUIOOTBOSIIUM KOpIycoMm 44 u
3JIEKTPUYECKOE COeANHEHUE C y310M 50 3MeKTpocXeMbl. B MIIIIOCTpaTHBHOM BapuaHTE OCYILIECTBICHUS HCTOY-
HUK 14 cBeTa COIEPKUT MePBLIi d1eKTpo 58, BTOpoii anekTpon 59, nammy 95 u runb3y 98. I'mib3a 98 ucrou-
HHUKa 14 cBeTa NMpUKpeIuieHa K TEeIUIO0TBOAALIEMY Kopiycy 44, uToObl COelCTBOBATh Iepejaye Tella, Bblie-
JIIEMOTO MCTOYHUKOM 14 cBeTa, TEIOOTBOsAIIEeMY Koprycy 44. Mexay Tuinb3oit 98 U TEIIOOTBOISIIUM KOP-
nmycoM 44 MpearoyTHTENTbHO HaHECEH CJIOM TEIUIONPOBOASIIETO CBS3YIOIIEro BemecTBa. I mib3a 98 Moxer He
OBITH 3JIEKTPUYECKH HEWTPAIBHOM, M TEIUIONPOBOIIEE CBA3YIOIIEE BELIECTBO IPEAIOYTHTEIBLHO SBISIETCS
JIEKTPOU30JIALUOHHBIM MaTepranoM. IlepBelii 1 BTopoi anekTpoas! 58, 59 cLeisoTes HoCpeaCTBOM TPEHHUS C
TIEPBEIM U BTOPBIM KOHTakTaMu 46, 48 COOTBETCTBEHHO.

Tlonoska 20 (¢ur. 4) B cOope pa3menicHa Ha repeqHeM KoHie Tpyoku 12. ['omoska 20 B cOope comep Ut
nepeaanii kommavyok 102, mua3y 104, orpaxarens 106 u Brynky 108. Orpaxarens 106 u mua3a 104 xecTko
YACPKUBAIOTCS HA MecTe mepeqHuM KosmadkoMm 102, koTopslil coenuaeH ¢ BTynkoil 108 pe3srboBBIM coennHe-
HueM. Brynka 108 comepxut pe3pOy 112, BEINOIHEHHYIO 110 €€ BHYTPEHHEMY IHaMETpPY, KOTOpas CIEIIIseTcs ¢
nepeanei pe3p6oit 18 TpyOku 12. PacmonoxeHHBIH TakuM oOpa3oMm orpaxkarensb 106 MOXHO cMemaTh B Ha-
npasiieHnn ocu ¢onaps 10 BpameHuem ronoku 20 B cOope OTHOCUTENBHO TPYOKH 12.

OTpamaTeJm HCHOJIB3YIOTCA B MMEPEHOCHBIX OCBETHUTC/ILHBIX yCTpOﬁCTBaX U IepeHaIpaBJICHU CBE€Ta U
YBEJIMUYEHUS PAacCTOSHUSA, HA KOTOPOE MOXKET pacipocTpaHsIThCs cBeT. OTpakaTelb NMEET IOBEPXHOCTH C BBICO-
KOM OTpaskarolel CoCOOHOCTBIO, KOTOpasi MpeHa3HayeHa JAJIsl OTPaKEHHs JIy4eH CBeTa, HIYIIHUX OT HCTOYHHU-
Ka cBeTa, 1 GpopMupoBaHus Imy4yka. OTpaxxaTesnb napadoIMuecKoro Npoduiis NpeArnoYTUTENIECH, TaK Kak Imapado-
Jla IMEeT ONTHYECKOE CBOMCTBO cOOMPATh JIydn CBETa, HCXoAsdmue u3 ee Gokyca, nin (GpokaabHOM TOUKH, H OT-
pakaTh MX B BHJE KOJUIMMHPOBAHHOTO Iy4YKa, MapajuIebHOTO TJIaBHOW ocu mapadossl. IlyTem KommMupoBa-
HUS JTydel CBeTa paccesHHbIE JIydH CBETa PacIojaraioT B BHIE ITydKa CBETa, KOTOPHIH MOKHO PacIpOCTPaHUTh
Ha 3HAYUTEIBHOE PACCTOSHHE.

HecMoTps Ha BCHONB30BaHUE OTPaXKaTelsl, CBETOANOIHBIE OCBETUTEIbHBIE YCTPOIICTBA, B YACTHOCTH, BCE
elle MMEIOT OTPaHMUYCHUS 110 PACCTOSHUIO, HA KOTOPOE MOXET PACIPOCTPAHATHCS MYIOK CBETa. DTO O0BACHSIET-
Ca TEM, 4TO U1 3(1)(1)6KTI/IBHOFO YyJaaBJIUBaHHA CBETA, IPOU3BOJUMOI0 UMCIOMIMMUCA B MPOJAAaXKE CBETOAUOAHBIMU
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JaMITaMH, KOTOpBIE, TI0 CYIIECTBY, H3ITy4JaroT B BUAE cephl mox yriaoMm Meree 180°, Heodxoammo 3¢ dexTrBHOE
COYETaHUE YacTel moaxopsiell KoHpurypanuu. XoTsl B OTHOIIEHHH HEKOTOPBIX CBETOJMOIHBIX JIAMII 3asBJIe-
HO, 9YTO OHU MMEIOT AWarpaMMy HalpaBICHHOCTH H3JyYeHHS C YTIIOM, IO CyIIEecTBY, Oonpmre 180°, MHOTHE CBE-
TOIMOTHBIE JIAMIIBI U3Ty4atoT Mayio ceeta (MeHee 10% MakcHuManbHOM CHITBI cBeTa) oA yrioMm 6omnee 180°, nimm
HEe M3JIy4aloT BoBce, WK ((ur. 1) u3iyyaroT Majo cBeTa, Wik BOBCE HE M3JY4atoT 1moJ yriom 0>90°.

Ortpaxarenb 106 (¢ur. 4 u 10) umeer nepseiii koner| 114, Bropoii konen 116, npoduns 118 u onopy 122.
B nnmocTpaTMBHOM BapHaHTE OCYILIECTBICHMS MEpPBbIM KoHel 114 mpuroaeH s UCIyCKaHUS Mydka CBeTa, a
BTOpOil KoHel 116 mpencrasnser coboit oTBepcThe, KOTOpoe obpasyer KoHel mapabossr 118. B npennourn-
TEJIFHOM BapuaHTe ocyuiecTBieHHs npoduib 118 mpencrasnser coboil yyacTok mapadoiibl, UMEIOUi oTpa-
JKAIOLIYIO IOBEPXHOCTb, KOTOPasi 0OCECUMMETPHYHA OTHOCHTEINIFHO €€ Ti1aBHOM och 121.

Bropoii xonen 116 (¢pur. 10) pacnonoxxen tak, uro ¢oxanbHas Touka 94 nmapaboisl pa3MelleHa 3a mpeje-
Jmamu otpaxaromeil mosepxHoctu npodmis 118. TIpodmne 118 mpeamouTHTEeIFHO COOTBETCTBYET opMe Hapa-
6OJIbI, OMHCHIBAEMON ypaBHeHHeM I"=4fz, rie 1 - pamguyc npoduis napaGoIbl, PacIoIOKEHHBIH 0 HOPMATH K
ocu 121, f - hokyCcHOE pacCTOSIHUE WM PACCTOSIHUE OT BEPIIMHBI TapaboIbl 10 GoKyca mwin (OKaTbHON TOUKH, Z -
paccTosiHue 1o ocu 121.

B mpennoururensHOM BapuaHTe ocymiecTBieHus pasmep f cocrasmser menee 0,080 mroitma, 0,020-0,050
moima mwu 0,035 mrofiMa. B mpeamodTuTensHOM BapHAaHTE OCYIIECTBICHHS PACCTOSHHE MEXIY BEPIIMHOW H
BTOPBIM KOHIIOM 116 (cM. s Ha ¢ur. 10) cocraBnset 0,080-0,130 mroitma, 0,109-0,115 mrofima wiu 0,112 mroiiMa;
MepBBIA OTKPBITHIN KoHel 114 mmeer muamertp 0,7-0,8 mrovima umu 0,741-0,743 mroiiMa; a BTOPOM OTKPBITHIN
koHer; 116 umeer nuametrp 0,2-0,3 mroiima wmm 0,247-0,253 mroiima. J[omogHUTENBHO, B MPEANIOYTUTEIHHOM
BapUaHTE OCYILECTBICHHS OTHOIICHHE PAacCTOSHHS MEXIy BTOPHIM KOHIIOM M BEpIIMHOHM K pa3Mepy f Ooibiie
1,5:1, menbiue 6,5:1, HaxoauTes B auanazone ot 1,5:1 no 6,5:1, ot 3,0:1 no 3,4:1, wnu cocrasinser 3,2:1. Kpome
TOTO, B MPEIIOYTHTEIILHOM BapHaHTE OCYIIECTBJICHUS! OTHOLIEHHE PACCTOSHHS MEXIy IEepPBbIM KOHIIOM U Bep-
mHOM K pasmepy f 6ompime 20:1, mensmre 40:1, Haxogurcs B muamazone ot 25:1 mo 30:1 unum coctasmser 28:1.

Otpaxarens 106 6onee 3¢hhekTHBHO coOOMpaeT Iydu CBEeTa, KOTOPBIE UMEIOT KOHUYECKYIO (POpMY, HIH Sp-
KOCTb, KOTOpasi CKOHIIEHTPUPOBaHA B LICHTPE, Takue Kak GpopmMupyembie 0OBIYHON CBETONMOAHOI TaMIIon. 3ana-
Bas (POKYCHOE PACCTOSHUE U MpHUAaBasi KOHQUTYPAIHIO OTPAXKATEII0 MOXKHO TTOTydUTh OoJiee Y3KUH MK TITy00-
Kuil napabonuueckuii poQuIib, KOTOPBIA COACHCTBYET yJIaBIMBAHUIO OOJIBIIETO KOJMYECTBA CBETOBOTO M3Iy-
YeHHUsS OT UCTOYHHUKA cBeTa. [lapabomudeckuii mpoduib 6osee 3PPEKTUBHO KOJUTMMUPYET CBET, KOTIa CBET M3-
JIy4aeTcsl U3 PacueTHOM TOUYKH, pacmoyiockeHHOH B (hokyce. Bosee rimybokuii mapabomudeckuii mpoduib Takxke
CJIIYXKUT IJIA TOrO, '-ITO6])I caecjaTb UCTOYHUK CBETa 60.]'1])1116 IMMOXO0KUM Ha TOYKY IO OTHOILICHUIO K OTpa)KalOLlIeﬁ
MIOBEPXHOCTH. PacKphIThIN 31ech OoTpaxarenb oOierdaer coOMpaHue W OTpaKCHHUE JIydel CBeTa, KOTOphIE He
M3JIydaroTcsl B Buje paBHOMepHOU cdepbl. Takum oOpazom, oTpakarens 106 MpeArnoYTHTENBHO CO3MAET YiIyd-
IICHHBIH ¥ KOJUIMMHUPOBAHHBIN ITy4OK CBETA, KOTOPBIH paclpOCTPaHIETCsl Ha OIPEICICHHOE PACCTOSTHUE.

®onaps 10, omMCaHHBIN BHIIIE, TAKXKE MPEICTABISAET COOOH OAWH M3 BAPHAHTOB OCYIIECTBICHHUS OCEBOTO
nepeMeIeHnst HICTouHuKa 14 cBera oTHOocuTensHO oTpaxarens 106. [Ipu Bpamennn romosku 20 B cOope OTHO-
cutenbHO TpyOkH 12 ronoBka 20 B cOope mepeMermaeTcs 1Mo nepenHeit pe3pde 18 TpyOxu 12 u 3acraBiser otpa-
skatesb 106 cMmemaThesi B 0CEBOM HampaBlIeHUH OTHOCHUTENBHO UCTOYHMKA 14 cBeTa. BappupoBaHneM oceBoro
MTOJIOKCHHSI UCTOYHHKA 14 cBeTa B OTHOIICHHH OTpakaTeas GoHaph 10 MPeanoYTHTEIBHO MEHSCT AUCIIEPCUIO
CBeTa, BEIpabaThIBACMOI0 HCTOYHUKOM cBeTa. TakuM oOpa3om, GoHaps 10 MOXKET MPOU3BOAMTH MECTHOE OCBE-
IICHUEC, TO €CTh KOHHHMHpOBaHH]ﬂﬁ ITY4OK CB€Ta, a TaKKE€ OCBCUICHUE 3aJIMBAOIIUM CBETOM, TO €CTh IIHUPOKYIO
JUCIICPCUIO CBETA. XOTS B BBIIICONHCAHHOM BapUAHTC OCYUICCTBJICHUA MJII OCYHICCTBJICHUSA OTHOCHUTCIIBHOTO
OCEBOT'0 INEPEMELICHHs] OTpaXkaTessl U MCTOYHHMKA CBETa WCIIOJIb30BaHBI CONPSTaloIInecs pe3bObl, MOKHO HC-
M0JIB30BATh JIPyTHe MOJIXOSIIHIE CPEICTBA, HAIPUMED KyJIauOK WIIM HAIPaBIISIOIIASL.

B npeanodrnTensHOM BapuaHTE OCYIIECTBICHHS XBOCTOBOM KoJmadok 28, TpyOky 12, mepenHuii Kosma-
ok 102 u Brynky 108 oOpa3yromue HapyKHbIE TOBepXHOCTH (oHaps 10, H3roTaBIMBAIOT U3 TepMOOOpadoTaH-
HOTO JTIOMHMHUS aBHAIIMOHHOTO KJacca, KOTOPBIH MOXKET OBITh BBIOOPOYHO aHOAMPOBAH. JlM3IeKTpHUdecKue
KOMITOHEHTBI MPEIIOYTHTENHHO U3TOTABINBAIOT U3 IJIACTMACCHl HA OCHOBE MOJM3()HUPOB WM U3 JPYroro Mare-
puaia, TOIXOAIIET0 MO0 M30JAIMOHHBIM CBOMCTBAM M TEIUIOCTOWKOCTH. OTpakaromuid npoduns 118 oTpaxa-
tenst 106 MpearnoYTUTENBHO SBIISETCS Y4aCTKOM C(hOPMHUPOBAHHOW KOMITBIOTEPOM MapaboJibl, KOTOPbIA MOKPHIT
METaJUIOM, YTOOBI 0OECTIEYNTh BHICOKOTOUHYIO ONTHKY. 110 BEIOOPY oTpakaromtwii mpoduias 118 MoxkeT BKITO-
YaTh [OJUIOKKY U3 HUKEIIS, IOJTYYEHHYIO IajbBaHOIUIACTUKOM, U 00eCIIeYeHUs] TEIIOCTONKOCTH.

XOTs pacKpHITHIH 3/1€Ch BAPUAHT OCYIIECTBICHUS WUTIOCTPUPYET, IO CYIICCTBY, IUIOCKYI0 JuH3Yy 104, do-
Hapb 10 moxker COACPIKATh JIMH3Y, KOTOpasd UMCCT N30THYThIC NOBEPXHOCTHU JId JOMOJIHUTCIIBHOTO YJIYUYIICHUA
ONITHYECKUX IKCILTyaTallIOHHBIX XapakTepucTHK (onaps 10. Harpumep, 1MH3a MOXKET UMETh JABOSIKOBBITYKJIBIH
poQHIIb UK TUIOCKOBBITYKIJIBIH TIPO(MIIB, [0 BCEH TTOBEPXHOCTH JIMH3BI MJIH 110 €€ YacTH.

VYIJIOTHUTENBHBIA 3JIEMEHT, HAlPpUMEp YITIOTHUTEIBHOE KOJIBIO 75, Takke MOXKET OBITh BKJIIOYEH B CO-
MPSDKEHAS MEXIy TepeaHnM konmadkoM 102 u mua30ii 104, nepenaum konmaukoMm 102 u Brynkoit 108 u BTyn-
koit 108 u TpyOKoii 12, 9T0OBI 00ECIIeYnTh BOJOHEIPOHUIIAEMOE YIUIOTHEHHE.

Hwmxe onmcana snextpudeckas cxema doraps 10. Dmexrpudeckas cxema donaps 10 (dur. 3, 4, 5 u 7) mo-
Ka3aHa B Pa30MKHYTOM WJIM BBIKJIFOUEHHOM IOJIOKEHUH. DIEKTPUIECKast CXEMa 3aMBIKACTCSl MM MEPEXOJUT BO
BKJIFOUCHHOE I0JI0’KEHHE, Korza rooBKy 20 B cOope BpamaroT Il JOCTaTOYHOTO HEPEMEILCHHUS BBIKIIFOUATENIs

-7 -



012771

40 B cOope Briepen, YTOOBI HAPYKHBIA KOHYC 78 TEIDIOOTBOAAIIETO Kopmyca 44 00pa3oBai 3IEKTPUIECKOE CO-
eNHEeHHEe C 3aJHUM KOoHycoM 27 TpyOku 12. Kak TONBKO Ilenb 3aMBIKAETCS, SIEKTPOIHEPTHS MMOABOAUTCS U3
3agHEl Oarapen uepe3 ee LCHTPAIbHBII KOHTAKT, KOTOPBIA COEIMHEH C KOPIyCHBIM JIEKTPOJOM Oarapeu, pac-
MIOJIOKEHHOH BIepean. 3aTeM AIIEKTPOIHEPTHs MOIBOIUTCS M3 CaMOi NepeaHel 6arapen K KOHTAaKTy 54 ucTod-
HHKa y37a 50 3J1eKTpocxXeMbl. 3aTeM 3JIeKTPOIHEPIUs BHIOOPOUYHO MPOXOMT Yepe3 SIEKTPOHHBIE SJIEMEHTHI y3Ja
50 ayeKTpOoCcXeMBbI K IEPBOMY 2JIeKTpoy 58 uctounuka 14 ceera. [locne mpoxoxaeHus: yepe3 UCTOUHUK 14 cBe-
Ta 3JIEKTPOIHEPT U BBIXOAUT Yepe3 BTOPOU AIEKTPO 59, KOTOPBIH MMOJCOETMHEH KO BTOPOMY KOHTAKTy 48 KOH-
Typa 50. Bropoii koHTakT 48 00pasyeT IEeKTPUUECKOe COSIMHEHHE C TEINIOOTBOISIIUM KOpITycoM 44, KOTOpBIi
00pa3zyeT 3JIeKTpUYECKOe COSANHEHUE C 3aJHUM KoHycoM 27 TpyOku. TpyOka 12 coeamHeHa ¢ KOHTakToM 38
XBOCTOBOT'O KOJINA4Ka, KOTOPBIH 00pa3yeT 3JeKTPHYECKOe COSANHEHUE C TPOBOASIINM IPYKUHHBIM JIEMEHTOM
32. HakoHen, mpOBOISIINN TPYXUHHBIA 3IeMeHT 32 XBOCTOBOro kommadka 30 3aBepmiaeT KOHTYp, oOpasys
JIEKTPUYECKOE COETMHEHHE C KOPITYCHBIM 3JICKTPOZOM caMoH 3a1Hel Oarapen. Tak BBINOIHEHA 3JIEKTPHIECKast
cxema Ayt o0ecrieueHHs SJIEKTPOIHEPT U, HEOOXOAUMON JUIsl IPUBEJCHUS HCTOUHHKA CBETA B JICHCTBHE.

Jliist pa3mbikaHust duieKTpuueckoit cxemsl onaps 10 (dur. 4) nons3zoBartens Bpaiaer royoeky 20 B coope,
YTOOBI MOCTYMATENBHO MepeMerIaTs BeikmodaTens 40 B cOope Haszaxm, A0 TeX MOp MOKa HapyKHBIA KOHyC 78
TEIJIOOTBOIIIET0 Kopityca 44 He OTAEIHUTCS OT TepeHero konyca 27 tpyoku 12.

Xots 6])1.]'1 OIMKMCAaH BBIKIIOYATE/Ib BpallaTCJIbHOI'O THIIA, pa3MbIKalOlHPII>i u 38.M])IK3}0LHI/II71 QJICKTPHUUICCKYIO
ICb B COMPAXKECHHUU KOHYCOB pr6KI/l 1 TCIIJIOOTBOAALICTO KOPITyCa, BJIEKTPUUCCKYIO LEIb MOXKHO 3aMbIKaThb
WM pa3MBIKaTh B JIpyrux Mecrax. KpoMe Toro, XoTst ObLI ONMCaH BHIKIJIIOYATE b BPAIaTeIbHOIO THIA, ONMCAH-
HBIE 371€Ch Pa3IMYHBIC IEMEHTH HE OrpaHHUYCHbI MPHUMEHEHHON CXEMOH IepeKiroueHusl. MOKHO NPUMEHSThH
JpyTHe TOAXOASIINE YCTPOHCTBa MEPEKIIIOYEHHS, TAKNe KaK KHOMIOYHBIN BBIKIIIOYATENb WM 3JIEKTPOHHBIN I1e-
PEKITIOYaTEb.

®onapp 200 (¢dur. 13 u 14) - 5T0 anpTepHATUBHBIN BapHaHT OCYIIECTBIICHHS HACTOSIIETO M300pETECHUS.
®onHapp 200 comepKUT HECKOIBKO AIIEMEHTOB, KOTOPHIE SKBHUBAJICHTHHI 10 (PYHKIUHU 3JIEMEHTaM, OMHCAaHHBIM
Boe s poraps 10. @onaps 200 comepxut roaosky 220 B cbope, TpyOKy 212 u xBocTOBOI Konmadok 230 B
coope. ['omoska 220 B c6ope coaepxut rosioBKy 202, muazy 204 u orpaxkatens 206. XBocToBoi kommadok 230 B
cbope comepkKUT XBOCTOBOM Konmadok 208 u mpyXuHHBIN 3memeHT 214. 'omoska 220 B c6ope m XBOCTOBOH
kosmayok 230 mpukperuieHsl K Tpyoke 212 pe300BbIMU COCAMHEHUSIMH.

Otpaxarenb 206 (¢pur. 15) conepxur rudkyro nanky 216, a ronoka 202 nmeeT KpenexHoe yriayOJaeHue
217. Otpaxarens 206 nmpukperuieH k ronoke 202 myteM BcTaBiaeHUs THOKoM sanku 216 B KpenexxHoe yriyOe-
Hue 217, pacnonaras nuH3y 204 mexay orpaxarenem 206 n nepenHuM ¢uraHueM rososku 202. @onaps 200
TaK)Ke COAEPKHUT BhIKItouaTenb 240 B cOope, KOTOpPHIH BKIIOYAET B ce0sl MepeaHuil n3onsarop 242 u momysen
260 serxmrodaTens. [logyzen 260 BRIKITIOYATENS COASPKUT TEIUIOOTBOMAIINN Kopityc 244, koHTyp 250, BepXHHUi
MIPOBOISIINN TPYKUHHBIA JIEMEHT 252, KOHTaKT 254 MCTOYHNKA U HIDKHUHN m3omaTop 256. Brikmrouarens 240 B
cbope pacroioxeH Ha mepenHeM KoHie TpyOku 212. Mcrounuk 211 cBeTa pa3MelieH B TEIIOOTBOSIIEM KOp-
myce 244 u o0pa3yeT TepMHUYECKOE COeTUHEHNE C HUM U ¢ TpyOko#t 212. Dnextpoasl ucrounuka 211 csera 06-
pa3yroT u30HpaTeIbHOE IIEKTPHIECKOE COSTHMHEHHE ¢ Y3II0M 250 3IIeKTPOCXEMBI.

®onaps 200 (dur. 14) taxxke comepxut 00k 210 nuTaHus st IpUBeaACHUS UcTouHMKa 211 cBera B meii-
CTBHE. B mpennoyTuTeIbHOM BapuaHTe OCYIIECTBICHU 00K 210 MUTaHUS COAEPIKUT MHOMXKECTBO MCTOYHUKOB
9HEPrUH, PACIOJIOKEHHBIX MapaieiabHo, «0ok 0 60k». biiok 210 nuranus (pur. 16A u 16B) comepxur kopmyc
219, nmpoBonHukH 227, neperHUi KOHTaKkT 221, paguanpHble KOHTAKTHl 223 M UCTOYHUKU SHEPTUHU, HAIIPUMED
Garapen 225. Kopmyc 219 conepxxut rHe3na 229 s pasMemienus 6arapeit 225. [IpoBogunku 227 pacnomnoxe-
HBI B Kopmyce 219, ocymiecTBisisl 3JeKTpUiIecKoe coeuHeHne Oartapeit 225 mo mocienoBaTeIbHON WM Hapail-
JeTbHOM cxeMe. B mpeanouyTuTebHOM BapHaHTE OCYIIECTBIECHHUs OaTapen 225 o0pasyloT MOCIE0BaTEIbHOE
JJIEKTPUYECKOE COETMHEHNE. BBIBOIBI MOCIEI0BATEIbHON [IETIN TTOICOEANHEHBI K MepeHeMy KOHTakTy 221 u
panuanbHBIM KOHTaKTam 223.

Brok 210 muranus (¢ur. 14, 16A, 16B) umeeT pasMep, MOIXOISIINI s pa3MerieHus B Tpyoke 212. Ie-
penHuii KOHTakT 221 coeanHeH ¢ KOHTAaKTOM 254 mcroyHuKa. PajgnanbHple KOHTAKTH 223 pacHoioXKeHbl y Ha-
PY’KHOTO 37IeMeHTa Kopiyca 219 1 npoJomkaroTes B paJualbHOM HalpaBiieHuH oT Hero. [Ipu Takoi cTpyKType,
koraa 0ok 210 nurTaHusl yCTaHABIMBAIOT B TPYOKY 212, pajnaibHble KOHTAKThI 223 CUEIIISIFOTCS U 00pa3yloT
3IEKTPHUECKOE coeMHeHne ¢ TpyOkoit 212. XoTd WUIIOCTPAaTUBHBIN BapHaHT OCYLIECTBIEHUS BKJIIOYAET TPU
paauaibHBIX KOHTakTa 223, HacTosilee n300peTeHHUEe HE OrPaHUUEHO 10 KOJIMYECTBY palUajbHBIX KOHTAKTOB.
Hanpumep, 610k 210 nuTaHns MOXKET COJEp)KaTh OIUH PaJHalbHbI KOHTAKT. XOTS pagualbHble KOHTAKThI 223
MIOKa3aHbl KaK PACHOJIOKEHHBIE B 3aJJHEM KOHILEe 00Ka 210 nutaHus, paguaibHble KOHTAKThl 223 U1 yCTaHOB-
JICHUSI 3JIEKTPUIECKOT0 COEIMHEHMsI MeX Iy OarapesiMu 225 u TpyOKoit 212 MOryT OBITh PACIIOJIOKEHBI U B APY-
THX MECTaxX.

Tak xak Osox 210 muTaHUS HANpAMYIO MoACOeAnHseT OaTapen 225 k TpyOke 212, XBOCTOBOM KOIITavOK
230 B cOope He HCIONB3YIOT IS MPOBEACHUS 3JIeKTpodHeprun. COOTBETCTBEHHO, MPH JKEITaHUH XBOCTOBOU
kommavok 230 B cOope, BKIIOYAas XBOCTOBON KONMA4oK 228 ¥ MPY>KUHHBIHN 3J1eMeHT 214, MOXHO M3TOTOBUTH U3
JM3JIEKTPUKA WM IIOXOTO MIPOBOAHUKA.

Onekrpuyeckyto nens ¢onaps 200 (dur. 14 u 15) pa3mbIKarOT U 3aMBIKAIOT BpallleHHeM rojoBku 220 B
cOope. DiekTpuyecKas IeMb 3aMbIKACTCs MPH MOCTYMATSIILHOM IepeMeNeHUN BhIKIouaress 240 B cbope u
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BBEJICHHUH TEIIOOTBOMAAIIETO Kopiryca 244 B 3JIEKTpHUECKOE COeTUHEHNE ¢ KoHycoM 227 TpyOxu 212. Kak Tomnb-
KO IIeIb 3aMBIKAeTCs, AMEKTPOdHeprus uueT u3 61oka 210 nutarusa K KoHTaKTy 254 u k y3my 250 snexTpocxe-
MBI 3aTeM 3JIeKTPOIHEPTH MPOTEKaeT yepe3 UCTOUHUK 211 cBera, TeruooTBoaAmuit kopiyc 244 k Tpy6ke 212.
TpyOka oOpa3yeT IMEeKTPHIECKOE COCTUHEHHE C paguaibHBIM KOHTakToM 223 Gmoka 210 muraHms, 3aBepruas
KOHTYD. Tak 00pa3yroT JIeKTPHUYECKYIO LIElb, 00ECIIEUMBAIOLLYIO 3JIEKTPOIHEPTUIO JIJIsl IPUBENICHUS B JIeiiCTBUE
ucrounuka 211 cpera.

YTtoObI pa30MKHYTh JJIEKTpHUecKyto 1enb (onaps 200, nonp3oBarens BpamaeT rojosky 220 B coope, mo-
CTyHaTeIbHO MepeMelias BeIKIrodaTess 240 B cOope Ha3aa J0 TeX MOp, IMOKa TEIUIOOTBOISAIINI Kopiryc 244 He
OTZAEJHTCS OT KoHyca 227 TpyOxu 212.

Bbu10 nokazaHo M onMcaHo HOBOE KOMOMHHPOBAHHOE IEPEHOCHOE CBETOM3IYYalollee YCTPOHCTBO. XOTs
OBUTH ONMHCAHBI MPEANOYTUTENFHBIE BapHAHTHl OCYIIECTBICHHS HACTOALIETO H300pETCHUS, MHOTOYHCICHHBIE
MOTU(HUKAINN, H3MEHEHIS, aTbTepPHATHBHBIC BapUAHTHI OCYIIECTBIICHHU U aJbTePHATUBHBIC MaTEPHUAIbl MOTYT
OBITH MIPEAYCMOTPEHBI CIEHUAIMCTAMU B JAHHOW OOJIACTH TEXHHUKH M UCIOJIH30BAHBI IIPH OCYIIECTBICHHH Pa3-
JMYHBIX 00BEKTOB HAcTOsIIEro u3o0perenus. [Ipennonaraercs, 4To Bce MOJO0OHBIC aJbTEPHATUBHBIC BAPHAHTHI
OCYILIECTBIICHHS HAXOATCA B IIpefenax 00beMa HaCTOSIIEro H300peTeH s, OMMCAHHOTO B IpHiIaraeMon Gopmy-
Jie U300pETEeHUSI.

OOPMVIIA U30BPETEHUA

1. ®oHaps, conepKaluil IEPEHOCHON UCTOYHUK 3HEPTUU; CBETOJUOIHYIO JIaMIly, IPEIHA3HAYEHHYIO IS
M3JIydeHUs CBeTa B BUJE chepsl oz yriaom MeHee 180° 1 MOAKIIOUEHHYIO K IEPEHOCHOMY HCTOYHHKY 3HEPIHH,
OTJIMYAIOMINICA TEM, YTO JOMOJIHHUTEIHHO COAEPKHUT NapabOINIECKU OTpaXkaTesb A OTPAKEHUs! CBETa, U3-
Jy4aeMOro CBETOJMOJHON JaMIol, (JOPMUPYIOLIHN OTPAKEHHBIN CBETOBOM MYYOK M COJEpPIKAIININ MEPBBIA OT-
KPBITBII KOHELl, BTOPOH OTKPBITHII KOHELl M OCh MEX/Y yKa3aHHBIMH KOHLAMH, P 3ToM (okyc mapadonnye-
CKOTO OTpa’kaTeJisi He HaXOAUTCS MEXIy IEePBBIM OTKPBITBIM KOHIIOM U BTOPBIM OTKPBITBHIM KOHIIOM, a (hokyc-
HOe paccrosinie Haxoaurcs B npezenax ot 0,020 no 0,050 mrolima, npuyeM MnepBbld OTKPBITHIA KOHEI] 00JIbIle B
JaMeTpe BTOPOro OTKPBITOrO KOHIIA, U IEPBBIA OTKPBITHIN KoHel uMeeT nuametp ot 0,7 no 0,8 mroitma.

2. ®oHaps 10 M.1, OTANYAIOIHUICS Te€M, YTO OTpakaTeslb YCTAHOBJIEH MOABI)KHO B HAIIPABJICHUH, Mapaj-
JIETIbHOM TJIaBHOW OCH 1TapaboIMYecKOro OTpakaTedIsl.

3. ®onapp, copepalMii NEPEHOCHONH MCTOYHUK DHEPIHH, HCTOYHUK CBETA, NMOJKIIOYEHHBIH K IepeHoc-
HOMY HCTOYHHKY SHEPI'MH U COAEpIKalUi CBETOMMO U JIMH3Y, TPUYEM JIMH3a PAcIoioKeHa Hajl CBETOANOIOM,
TaK YTO CBET M3Ty4aeTCs] U3 YKa3aHHOTO MCTOYHHKA CBETa MoJ yriaoMm MeHee 180° OTHOCHTENBFHO IOJIOKEHUS
CBETOJMOMA, OTIAMYAIOUIMIACS TEM, YTO JOIOJHHUTENBHO COAEPKHT IOJBIDKHBIA OTpakaTelb MapaboamdecKou
(hopMBI [T OTPaXKEHUsI CBETA, N3Ty4aeMOr0 NCTOYHHKOM CBETa, (POPpMHUPYIOIINIT OTpasKeHHBIN CBETOBOM ITy4YOK
W coIep Kalluil IepBBId OTKPBITHIA KOHEIl, BTOPO OTKPBITHIN KOHEI M MMEIOIINKA MapaboIndecKuid mpoQuib,
MPOXOASAIIMN MEKAY TEPBBIM OTKPBITBIM KOHIIOM M BTOPBIM OTKPBITBIM KOHLIOM, IPH 3TOM (DOKYC TapaboIisl
HAXOJHUTCSI C BHEIIHEW CTOPOHBI Mapadonuyeckoro npoduis, U GokycHoe paccrosinue cocrasiser oT 0,020 mo
0,050 mroitma, mpudeM MEPBBIM OTKPHITHIM KOHEI 60JblIe B THaMEeTpe BTOPOro KOHIIA, a OTHOIIEHHE PacCTOSHUS
OT BTOPOT'0 KOHI[A JI0 BEPIIUHBI 1apa00INYECKOro MPpOQHIs K PacCTOSHUIO OT (hOKyca /10 BEPILUHBI 1apadoIIu-
yeckoro npodurs 6onbie 3:1.

4. ®oHaps 10 1.3, OTIMYAIOUIMICS TEM, YTO OTPaKaTelb IOJIBI)KEH B HAIIPABJICHUH, IApaJUICIbHOM TJIaB-
HOH ocH 11apadobl.

5. @oHaps 110 1.3, OTIMYAIOLIMHCS TEM, YTO IOTIOJIHUTEIBHO CONEPKUT TETIIOOTBOJ, TEPMUYECKH COEMIHU-
HEHHBIN ¢ ICTOYHUKOM CBETA.

6. ®oHaps, copepKaluii MepeHOCHON UCTOYHNK SHEPTUH, CBETOAMOIHYIO JIAMITY JUIS M3JIydCHUs CBETA B
Buzie cdepsl mox yriioM MeHee 180°, moncoeIMHEHHYIO K TIEPEHOCHOMY HUCTOYHHMKY SHEPIUH, OTIMYAIOLIMNCS
TEM, YTO JIOTIOJIHUTEIBHO COACPKUT MapabONNIECKUH OTpakaTelb IJIsl OTPAXKECHUs CBETA, U3Iy4aeMOro CBETO-
JIMOJTHOM JTAMITOH, COJIEpIKAIIMA TIEPBBIA OTKPHITHIN KOHEI, BTOPOIl OTKPBHITHIN KOHEI] 1 UMEIONTUI mapadonde-
CKHUI MPOQIIIb, MPOXOIAIINA MEX/Y MEPBBIM OTKPHITHIM KOHLIOM M BTOPBIM OTKPBITBIM KOHIIOM, IIPHYEM Iapa-
Gonuueckuii PoQHIs ONMUCHIBACTCS YpaBHEHHEM 1"=4fZ, rJie I - paauyc napaboIMueckoro MPOQGMIsL o HOpMa-
JM K ocH oTpaxkareisi; f - paccrosiHue Mexay (OKycoM M BEPUIMHOW MapaboJIMuecKoro npoguisi, COCTaBIIsIO-
mee ot 0,020 o 0,045 n0iMOB, Z - pacCTOSIHUE 110 OCH OTpakaTels, IPH 3TOM NEPBBII KOHEll NMeeT OOJIbIINHA
JUaMeTp, 4eM BTOPOM OTKPBITBIN KOHEL|, IpUYeM BTOPOH OTKPBITHIM KoHel uMeeT auameTp ot 0,20 mo 0,30
JronMa.

7. @oHapk 1O 1.6, OTIUYAIOIIUNACS TEM, YTO MEPBEIA OTKPHITHIA KOHEIl OOJBIIE BTOPOTO OTKPHITOTO KOHIIA,
a OTHOILIEHUE PACCTOSHUS OT BTOPOTO KOHIIA /10 BEPIIMHBI MApadbOIMIECcKOro MpoduiIst K pacCTOSIHUIO OT (hoKyca
JI0 BepIIMHBI Tapaboaudeckoro npoduis 6onpme 1,5:1.

8. ®oHaph 1o 1.6, OTIMYAIOLTUIICS TeM, YTO TIepBbIi KoHell nMeeT nuameTp oT 0,70 mo 0,80 mroiima.
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