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(57) Tlpenoxensl CHCTEMBI, COCOOBI M WHCTPYMEHTBI JUls OTPEENEHHs COCTOAHHS —yCHTMBAIOMINX

BJICMCHTOB U3 KOMITIO3UITMOHHBIX MaTepI/laJ'IOB, apMI/IpOBaHHl)IX BOJIOKHaMH, JJId OLICHKH KOHCprKTHBHOﬁ
LEIOCTHOCTH YCHJIMBAOIINX 3JIEMEHTOB. B crucTeMax u crmoco0ax MCIoab3yeTcs mepeaavya/mponycKaHue
CBETa Yepe3 ONTHYCCKHE BOJIOKHA, KOTOPBIC 3aJCNaHBl BIONH [UIMHBI yCHJIMBAIONINX JJICMEHTOB.
HeBo3MOXKHOCTE  OOHAPY)KUTh CBET, MPOXOSIIUI dYepe3 OMHO WM OoJiee ONTHYECKHX BOJIOKOH,
MOXeT OBITh CBHAETENHCTBOM TOTO, YTO KOHCTPYKTHBHAS IEIOCTHOCTh YCHIIMBAIOIIETO 3JIEMEHTa
HapymeHa. CHCTeMBI U CHOCOOBI MOTYT OBITH pEaTM30BaHBI Oc¢3 OONBIIHMX 3aTPYNHCHWH W MOTYT
HCTIOJIB30BAaThCS B JIF000E BPEMs B TEUCHUE CPOKA CITY)KOBbI YCHIIMBAIOIIECTO JIEMEHTA, OT H3TOTOBJICHUS
0 MOHTa)ka BKIIOUNTENHHO. CHCTEMBI M CIIOCOOBI OCOOEHHO IesIeco00pa3Hbl IS MPUMEHEHHUS LIS
HEU3OJMPOBAHHBIX BO3AYIIHBIX JIEKTPHUCCKUX KaOenel, KOTOphIe BKIIOYAIOT B ceOs apMUpPOBAHHEIN
BOJIOKHAMU yCHJIMBAIOLIUI AJIEMEHT.
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CUCTEMBI, CITIOCOBbI U HHCTPYMEHTLI UL ONPEAEJTEHHUA COCTOAHUA
YCWINBAIOIIUX 9JIEMEHTOB U3 KOMITIO3UIITHNOHHBIX MATEPHAJIOB

Onucanue

OBJIACTbh TEXHHKH, K KOTOPOU OTHOCHUTCS U30BPETEHHE

[0001] TanHOE packpbITHE H300PETEHUSI OTHOCUTCS K 00JIACTH YCHIIMBAIOIIUX 3JIEMEHTOB
U3 apMHUPOBAHHBIX BOJIOKHAMH KOMITO3MLIMOHHBIX MAaTEepPHaJOB W, B YaCTHOCTH, K 00JacTH
MIPOBEPKU KOHCTPYKTUBHOM LIEJIOCTHOCTU TAKUX YCHUJIMBAIOIIMUX 3JIEMEHTOB U3 apMHUPOBAHHBIX
BOJIOKHAMH, KOMITO3ULIMOHHBIX MAT€PUAJIOB.

IMPEAITOCBIJIKY CO3JAHUA U3OBPETEHUA

[0002] VYcunuBarolue >3J€MEHTbI W3 APMHUPOBAHHBIX BOJOKHAMM KOMIIO3ULIMOHHBIX
MaTEPHUAJIOB IPEANOYTUTENBHBI JJIs1 HCIIOJIb30BAHMS B CAMBIX Pa3HBbIX KOHCTPYKLUAX BCJIEACTBUE
OTHOCHUTEJIBHO BBICOKOIO OTHOLIEHHS] UX NMPOYHOCTH K MAacCe€ U APYIHX JKEJIaTeJbHBIX CBOMNCTB.
Hanpumep, MHOrue yaJWMHEHHBbIE YCWIMBAIOIIME 3JIEMEHTBl U3 APMHUPOBAHHBIX BOJIOKHAMH,
KOMITO3UIIHOHHBIX MaTEepHAJIOB HCIIOJNB3YIOTCS B KAdyeCTBE JJIEMEHTOB, paboTaoImux Ha
pacTsKeHHe, B KOHCTPYKIMAX, TAKMX KaK MOCTBI M TPOCHI JJIsl TOJIBECKU Kalenel Ha yKeJle3HbIX
JOpOrax, U 3aMEHsIFOT PaHee UCIOJAb30BABLINECS MATEPUAIIBL, TAKAE KAK CTalb.

[0003] OpHuM TakuM NpPUMEHEHHEM YCUJIMBAIOIIUX 3JIEMEHTOB W3 apMHUPOBAHHBIX
BOJIOKHAMHU KOMITO3ULIMOHHBIX MAaTEPUAJIOB, KOTOPOE BO3HUKIIO B IIOCJIEHEE BPEMS, SIBJIIETCS UX
UCTIONb30BAHUSI B HEU3OJIMPOBAHHBIX BO3AYIIHBIX 3JEKTPUYECKUX KalOemsx Ajsl mepenavyu u
pacripeneneHust 3J1eKTPoIHeprun. Takue 3JIeKTpruuecKue kadenu, Kak MpaBmiio, BKIIIOYAKOT B ceOs
MHOXKECTBO IPOBOASIIMX METAIMYECKUX >KHUJI, KOTOpPbIE HAMOTaHBbl BOKPYI LIEHTPAJIbHOIO
YCUJIMBAIOLIErO 3JIEMEHTA W OIUPAIOTCA HA HEro. YCUJIMBAIOIIMKM 3JEMEHT TPagUuLUMOHHO
W3rOTABIMBAIN U3 CTalu. B mocienHue roabl IJsl YCHIMBAIOIIETO 3JIEMEHTA HCHONb3YIOT
KOMIIO3ULIMOHHBIE MaTepHUaJbl, apMUPOBAHHbBIE BOJOKHAMHU. Takue KOMIO3UIIMOHHBIE MaTepUaIbl
00eCreYnBalOT CYIIECTBEHHbIE MPEUMYLIECTBA IO CPABHEHHIO CO CTAJIbIO, BKJIOYAs MEHBINUHN
BEC, MEHbIIHNE Pa3Mephl (YTO MO3BOJSIET HMCIMOJB30BATh MPOBOMHUK C OONBLIMM MOMEPEYHBIM
CeueHHeM), MEHblIee MPOBHCAHHE NPU HArpeBe M MHOTrHMe apyrue mnpeumyuiectsa. OnHum
NPUMEPOM BO3IYLIHOTO 3JIEKTPUYECKOTO Kades, MMEIOLIEero TAKOH apMUPOBAHHBIN BOJIOKHAMH,
YCHJIMBAIOIIUN 3JIEMEHT, SIBJISIETCS HEU30JIMPOBAHHBIA BO3AYIIHBIA SJEKTPUYECKUN Kalenb
ACCC®, noctasnsiembrii kommnanuii CTC Global Corporation, Irvine, Kamudopnuus, CIIIA. Cwm,
Hanpumep, nateHT CIIIA Ne 7,368,162 Ha nmsa Hiel u ap., KOTOpBIH MOJHOCTBIO BKIKOYEH B
JAHHBIN TOKYMEHT IyTEM CCBUIKH.

[0004] B ornuume OT OONBUIMHCTBA METATMUECKHX MAaTepPHAIOB KOMITO3UI[MOHHBIE
MaTepHasbl, APMUPOBAHHBbIE BOJIOKHAMH, KaK MPABWIO, MMEKT HHU3KYK IUIACTUYHOCTb. B
pe3yJbTaTe MOKET BO3HUKATH MPOOJIEMa, 3aKIFOYAIOINAsCS B TOM, YTO YCHIMBAIOIINN 3JIEMEHT U3
KOMITO3ULIMOHHOI'O MaTepHUaia, apMUPOBAHHOIO BOJIOKHAMU, MOXKET MOABEPTHYThCS HEraTUBHBIM
BO3IEUCTBUSIM B OTHOIIEHWM €ro KOHCTPYKIMM (HampuMep, pas3pyLINTbCs) BO BpeMs
U3TOTOBJIEHHS, IOTPY304HO-PA3TPY304HbIX padOT M TPAHCHOPTHPOBAHUS W/WIM MOHTa)Ka

YCUIIUBAOLIETO 3JICMCHTA W/ WIn QJICKTPUUICCKOTO kabensi. Manbie TPEIIUHBI B YCUJIMBAKOIIEM



3JIEMEHTE MOTYT TPYIHO MOIAAaBAThCS OOHAPYKEHHIO OOBIMHBIMH CIIOCOOAMHU. DTO OCOOEHHO
aKTyaJbHO Ul BO3AYIIHBIX 3JIEKTPHUUECKUX KaOeJel BCIENCTBHE Ype3MEpPHO OOJNBIION JITUHBI
BO3YIIHOTO 3JIEKTPHUUECKOr0 Kadesst U BCIENCTBHE TOTO, YTO YCUJIMBAIOLIUI 3JIEMEHT HE BHIIEH
II0CJI€ HAMOTKH TOKOIPOBOASIIIUX KHUJT BOKPYT YCHIJIMBAIOIIETO 3JIEMEHTA.

[0005] Beum npemiokeHbl CIOCOOBI M CHCTEMbI JUIi MOHHTOPUHIA COCTOSIHUSI
YCUJIHMBAIOIIEr0  3JIEMEHTa, AapMUPOBAHHOIO  BOJIOKHAMM, BO BpeMsl  UCIOJb30BaHUs
yCHIMBAroOIIero sieMeHta. Hanpumep, Gpu1o npeioskeHo peleHne, B COOTBETCTBUH C KOTOPBIM
TemrepaTrypy u aehopMaIfio YCHIMBAIOLIETO 3JI€MEHTa B BO3IYIIHOM 3JIEKTPUUECKOM Kabee
MOJKHO OTCJI€)KUBATh BO BPEMsI MCTIOJIb30BAHUS MTPH PUMEHEHUH CIIOKHBIX TEXHOJIOTUH, TAKUX
kak onrtuueckasi BpemeHHas peduekromerpuss (OTDR). OngHako Takue CHCTEMBI U CIIOCOOBI
TpeOYIOT CIOKHOTO O0OpyHOBaHMs, TPEOYIOT HCIOIb30BAHUS HMCTOYHUKA KOT€PEHTHOIO
U3JIy4eHus: (Hampumep, Jlazepa) U TPeOYIOT TOYHOTO BBICTABJICHHS MCTOYHHMKA KOTEPEHTHOI'O
U3JIYYEHHUS] OTHOCUTEJIBHO ONTHYECKUX BOJIOKOH, MPUKPEIUICHHBIX K YCHJIMBAIOLIEMY 3JIEMEHTY,
BCE 3TO TPYAHO PEAJTH30BATh B MPOM3BOJICTBEHHBIX YCIOBHSX, HATIPUMED, BO BHEIIHEH cpene, B
KOTOPOH MOCTPOEHBI JINHUH TEPeadn U PaclpeneIeHUs SJIeKTPOSHEPTUHL.

CYHIHOCTD U30BPETEHUA

[0006] B naHHOM MAOKYMEHTE pACKPBITBI CHCTEMBI, CHOCOOBL, KOMIIOHEHTBI H
UHCTPYMEHTHI, KOTOpPbIe 00ECTIEUNBAIOT BO3MOXKHOCTh ONPEIENIEHHSI COCTOSTHHS YCHIINBAIOIIIIX
3JIEMEHTOB U3 aPMHUPOBAHHBIX BOJOKHAMH, KOMIIO3ULIMOHHBIX MaTE€PHAJIOB ISl BBIACHEHHS TOTO,
HE MOBPEXJeHA JIM KOHCTPYKIHUS YCHJIUBAIOIIUX 3JIEMEHTOB M3 KOMIIO3HLIMOHHBIX MaTEPUAJIOB,
Harmpumep, Ayl OOHapyKEeHUs HaIN4uus Ne(PEeKTOB, TAKUX KaK TPEIIMHBI, B YCHJIMBAIOLIEM
sneMeHTe. JlaHHBIE CHCTEMbI, CIOCOOBI, KOMIIOHEHTBI U WHCTPYMEHTBI OO€CIEeYHBAIOT
BO3MOXXHOCTb ~ OTHOCHTEJIBHO TIPOCTOTO W HM3KO3aTPATHOTO ONPEAENIeHUs COCTOSHUS
YCHJIMBAIOIIMX 3JIEMEHTOB B ITPOLIECCE H3TOTOBJICHHUS, BO BPEMSI MOHTaKa/yCTAHOBKH W/WITH TTOCIIE
MOHTa’Ka/yCTAaHOBKH YCHJIMBAIOLINX 3JIEMEHTOB.

[0007] Cuctemsbl, crmocoObl, KOMIIOHEHTbI W HMHCTPYMEHTBI, PACKPBIThIE B JIaHHOM
JIOKYMEHTE, BKJIFOYAIOT, CPEIH MPOYEro:

(1) cucremy st oOOHapyskeHus nedekra B yCHIIMBarOLIeM syeMenTe (strength member) u3
ApPMHUPOBAHHOT'O BOJIOKHAMH, KOMITO3HLIMOHHOTO MaTepHaa,;

(i1) cmoco0 obnapyxkenusi nedekra B YCHIMBAKOLIEM 3JIEMEHTE W3 apMHUPOBAHHOIO
BOJIOKHAMH, KOMITO3ULIHOHHOT'O MaTepHaa;

(1i1) croco® MOATOTOBKH YCHIIMBAIOIIETO COCTABISIIOLIETO 3JIeMeHTa (strength element) u3
ApMHUPOBAHHOTO BOJIOKHAMHM, KOMIIO3MLIMOHHOTO MaTepHaja K ONPEACNICHUI0 COCTOSHUS
NIOCPEICTBOM HCIIOJIb30BAHHS UCTOYHHUKA CBETA,

(Iv) yOIMHEHHBIH  YCHWJIMBAIOLIMA  3JIEMEHT U3  apMHPOBAHHOTO  BOJIOKHAMH,
KOMITO3UL[HOHHOTO MaTrepuajia, BKIFOYAOIHIHI B ce0st ONTUYECKOEe BOJIOKHO;

(V) yCTpPOWCTBO 1UIs TIepeiauyl CBeTa B KOHELl ONITUYECKOT0 BOJIOKHA, KOTOPOE 33JIeJIaHO B
YIUIMHEHHOM KOHCTPYKTHUBHOM 3JIEMEHTE;

(vi) ycTpoHcTBO AJisi OOHAPYIKEHHUS CBETA, BBIXOASINErO U3 KOHIIA ONTHYECKOrO BOJIOKHA,

KOTOPOE€ 3a4€JIaHO B YAJIMHECHHOM KOHCTPYKTUBHOM 3JICMCHTC,



(vil) MHCTPYMEHT JJIsl PE3KU U MOJINPOBAHUS, U

(viil) cmoco0 M3rOTOBIEHHS YAJUHEHHOTO YCHIIMBAIOIIETO COCTABILIOINErO 3JIEMEHTA,
KOTOPBIN COCTOUT U3 apPMHUPOBAHHOI'O BOJIOKHAMHM, KOMITIO3ULIMOHHOTO MaTe€pUaja U BBIIOJIHEH C
BO3MOXKHOCTBIO HCIIOJIb30BAHUS B YCHIJIMBAIOLIEM 3JIEMEHTE, pabOTal0IeM Ha PacTsKEHUE.

[0008] Takum oOpa3om, B ONHOM BapUaHTE OCYIIECTBJIEHUS pPACKpbITA CHCTEMA,
BBINOJIHEHHAsT C BO3MOJKHOCTBIO OOHapykeHusl nedekra B YCHIMBAIOLIEM »JJIEMEHTE U3
apMHPOBAHHOTO BOJIOKHAMHM, KOMIIO3MIMOHHOro wmarepuana. Cucrema BKmo4aeT B cebs
YCHWJIMBAIOIUNA 3JIEMEHT U3 apMUPOBAHHOIO BOJOKHAMHM, KOMIIO3ULIMOHHOIO MaTepuaja, Npu
5TOM YCWJIMBAIOUIMI 3JIEMEHT COAEPXKUT, IO MEHbIIEH Mepe, NEpPBbI yCUIMBAKOLIUN
COCTABJISIIOLIUN  3JeMeHT. [lepBblil  yCHUIMBAOIIMII COCTABJISIFOLIUN 3JIEMEHT COIEPIKUT
CBSI3YIOINYIO MAaTPHULy, MHOXECTBO APMHPYIOLINX BOJIOKOH, (DYHKIIMOHAJIBHO Pa3MEIIEHHBIX B
CBS3yIOIeH MaTpuie il oOpa3oBaHMs KOMITO3HIIMOHHOTO MaTepualia, apMHPOBAHHOIO
BOJIOKHaMHU, Y, IO MEHbLIEH Mepe, IEPBOE ONTUYECKOE BOJOKHO, 33/I€JJAHHOE B KOMITIO3ULIMOHHOM
MaTepuase, apMUPOBAHHOM BOJIOKHAMM, U MPOXOZsLIee OT NMEePBOro KOHLA KOMIO3ULIMOHHOTO
MaTepuana, apMHPOBAHHOIO BOJIOKHAMM, OO BTOPOrO KOHL@A KOMIIO3ULIMOHHOIO MaTepHaa,
apMHUpPOBaHHOTrO BoOJNIOKHaMH. CBeromepenaroiiee yCTPOMCTBO (PYHKIMOHAIBHO COETUHEHO C
NEePBbIM KOHLIOM YCHJIMBAIOLIErO 3JIEMEHTA, IIPU 3TOM CBETONEPEAAOIIEe YCTPOUCTBO COAECPKUT
UCTOYHMK CBETA, KOTOPBIA BBIMOJHEH C BO3MOXHOCTBK) MEpENadd CBETa, MMEKLIEro MJINHY
BOJIHBI, COCTABIISIOIIYIO, IO MeHbIIel Mepe, npuOmu3uTensHo 300 HM M HE TIPEBBILIAIOIIYIO
npubnusuTensHo 1700 HM, Yepe3 mepBbli KOHEI[ IePBOr0 ONTHYECKOrO BOJIOKHA. Y CTPOHCTBO
oOHapy>keHHs cBeTa (PYyHKLIHOHAIBHO COEAMHEHO CO BTOPHIM KOHIIOM YCHJIMBAIOINETO 3JIEMEHTA,
IIPU 3TOM YCTPONUCTBO OOHAPY)KEHHUs CBETA COAEPIKUT CBETOBOM JETEKTOP, KOTOPBIH BBIMOJIHEH C
BO3MOJKHOCTBIO OOHApY)KE€HHsI CBETa, NepeaBaeMoro OT CBETONEPEaloLIero yCTPOHCTBa uepes
BTOPOH KOHEL IEPBOr0 ONTUYECKOTO BOJOKHA.

[0009] BrimeykasaHHast cuCTeMa MOXET OBITh OXapaKTEPU30BAHA KaK HMEROIIast
YCOBEPLICHCTBOBAHMS 3JIEMEHTOB W/WJIM JOMOJHUTEJIbHbIE NPU3HAKU, KOTOPbIE MOTYT OBITh
peanu30BaHbl MO OTHENbHOCTH WM B Jr00OW koMOuHaumu. B COOTBETCTBUM C OIHON
XapPaKTePUCTUKON HCTOYHHUK CBETA BBINIOJHEH C BO3MOXKHOCTBIO MCIYCKaHUS CBETOBOIO
U3JIYYEHHUS, UMEIOIIEro OCHOBHYI [UIMHY BOJIHBI B HH(ppakpacHoW obmactu. B omgHOM
YCOBEPIICHCTBOBAHHOM BAapHAHTE HCTOYHHMK CBETA BBINOJHEH C BO3MOXHOCTBIO HCIYCKaHUs
CBETOBOT'0O U3JIyYEHHUs], UMEIOIIEr0 OCHOBHYIO JUIMHY BOJIHBI, COCTABIISIOIIYIO, [0 MEHbIIEH Mepe,
npubmmsutensHo 800 HM. B apyroM ycOBepIIEHCTBOBAHHOM BAapHAHTE HCTOYHHUK CBETA
BBINIOJIHEH C BO3MOXXHOCTBEK) MCIYCKAHHUsSI CBETOBOI'O M3JIyY€HHUs], UMEOILIEro OCHOBHYIO JIMHY
BOJTHBI, HE MPEBBIIAINY0 NpuoOIm3uTeasHo 1000 HM.

[0010] B coorBercTBUM C APYroM XapakTEPUCTHUKON YCHUIMBAIOIIMI COCTABIISKOLIUN
3JIEMEHT BKJIIOYaeT B ceOs, 10 MEHbLIEH Mepe, BTOPOE ONTHYECKOE BOJOKHO, 3a[eIaHHOE B
KOMITO3ULIMOHHOM MaTepuaje, apMUPOBAHHOM BOJIOKHAMM, WM NPOXOASALIEE BIONb IJIMHBI
KOMITO3ULIMOHHOIO MaTepHaia, apMUPOBAHHOIO BOJOKHAMU. B OJHOM yCOBEpIIEHCTBOBAHHOM
BapUAHTE YCHJIMBAIOLINNA COCTABIISIOIIMN 3JIEMEHT BKIIFOYAET B ce0si, IO MEHbIIEH Mepe, TPEeThe

ONTHYECKOE BOJIOKHO, 3aACJIAHHOC B KOMIIO3UIIUOHHOM MaTe€pUuajic, apMUPOBAHHOM BOJIOKHAMH,



U MpOXOoAsliee BIONb JJIMHBI KOMIO3ULIMOHHOIO MaTepHalla, apMUPOBAHHOIO BOJIOKHAMH. B
APYrOM YCOBEPLIEHCTBOBAHHOM BAPHUAHTE YCUJIMBAIOLIUNA COCTABJSIOLIUN 3JIEMEHT BKJIFOYAET B
ceOsi, MO MEHbLIEH Mepe, YeTBEPTOE ONTHYECKOE BOJIOKHO, 3aeNIAaHHOE B KOMIIO3HIIMOHHOM
MaTepuajie, apMUPOBAHHOM BOJIOKHAMHU, U MPOXOIALIEE BAOJb UIMHBI KOMIIO3ULIMOHHOIO
MaTepuaia, apMUPOBAHHOTO BOJIOKHAMM.

[0011] B cooTBeTcTBUM C ele OIHOW XapaKTEPUCTUKOM 3JEKTPUYECKUN KalOenb MMeeT
IJTMHY, COCTaBJISIIOINYIO, TT0 MeHbLIeH Mepe, mpudnusurensHo 100 MeTpos. B cooTBeTcTBU C ene
OHOW XapaKTePUCTHKON 3JIEKTpUYECKHil Kabenb WMeeT MJIUHY, He NPEBBILIAIONIYIO
npubmmsuTenbHo 3500 MeTpoB. B COOTBETCTBUM € OJHON XapaKTEPUCTHKOW SJIEKTPUYECKUN
IIPOBOJHUK PpACIOJOKEH BOKPYI YCUIMBAIOIIETO OJIEMEHTa M ONUPAeTcss Ha HEero s
00pa30BaHUs SJEKTPUUECKOTO Kabes.

[0012] B cooTBeTCTBUM C €lle OJHOW XapaKTEPUCTUKON MEPBOE ONTHUYECKOE BOJIOKHO
NpPEACTaBIsieT COOOW OJHOMOAOBOE ONTHYECKOE BOJOKHO. B cooTBeTCTBHM € eme OnHOH
XapaKTEPUCTUKOW UCTOUHHUK cBeTa comepkuT ceeronuon (LED). B coorBercTBUE C eme onHON
XapaKTEPUCTUKOW YCTPOMCTBO OOHApY)KEHUSI CBETAa COAEPIKUT BOTHYTYIO JIMH3Y, KOTOpas
pacnoyioXKeHa MEXAY KOHLIOM YCHJIMBAIOLIErO 3JIEMEHTAa M3 KOMIO3HMLMOHHOTO Marepuaa U
JaTYUKOM CBETA M BBINOJIHEHA C BO3MOXKHOCTBIO (POKYCHPOBKHU MPOIMYIIEHHOTO CBETA B JaTYUK
cBera. B apyroM ycoBepIieHCTBOBAHHOM BapHaHTE AATYHK CBETA BHIOPAH M3 JaTYMKA HA OCHOBE
npudopa ¢ 3apsinosoii ces3bio (I13C) u natumka Ha crpykrype KMOIL

[0013] B npyrom BapuaHTe OCYIIECTBJIEHHUS PACKPBIT CIIOCOO OMpPENeIeHUst COCTOSHUS
YCUJIMBAIOLIErO JJIEMEHTa M3 KOMIIO3MLIMOHHOIO MaTepuasna, apMHUPOBAHHOIO BOJIOKHAMH.
Y CUIUBAIOIINN 3JIEMEHT COACPIKUT, 110 MEHBLIEH Mepe, NMEePBbI YCUIUBAIOIIUN COCTABJISFO LU
3JIEMEHT, MPU 5TOM YCHJIMBAIOLIUM COCTABJISIOIMN 3JIEMEHT COAEPIKUT CBSA3YIOLIYI0 MAaTPULy U
MHO’KECTBO aPMHPYIOIIUX BOJOKOH, (PYHKIIMOHAJIBHO Pa3MELICHHBIX B CBS3YIOLIEH MaTpULE JUIs
00pa3oBaHusl KOMIIO3MLIMOHHOTO MaTepuaa, apMHPOBAHHOTO BOJIOKHaMu. [1o meHbliel mepe,
NEepPBOE ONTUYECKOE BOJIOKHO 3a7€JIaHO0 B KOMIIO3ULMOHHOM MaTepualie, apMHUPOBAHHOM
BOJIOKHAMH, M TMPOXOAWT BAOJb [UIMHBI KOMIIO3MLHMOHHOTO MaTepuana, apMHUPOBAHHOTO
BoslokHaMH. Crioco0 BKIIFOYAET 3Tambl (PYHKIHOHAIBHOTO MPUCOSTUHEHHs CBETOMEPEIAI0INEro
YCTPOHCTBA K TMEPBOMY KOHILY YCHJIMBAIOILETO 3JIEMEHTa, (PYHKIHOHAJIBHOTO MPHCOEIUHEHUS
yCTpPOHCTBA OOHAPYIKEHHSI CBETA KO BTOPOMY KOHILYy YCHJIMBAIOIIETO 3JIEMEHTA, Nepeaady cBeTa
OT CBETONEPENALIEro yCTPONWCTBA MOCPEACTBOM IEPBOrO ONTHYECKOrO BOJIOKHA M IO
HANPABJICHUIO K YCTPOWCTBY OOHApy»KeHHs CBETa, NMPU 3TOM IEPeNaBacMblil CBET SIBJIETCS
HEKOTEPEHTHBIM, M OOHAPY)KEHHUs] HAJIWYHS HEKOTePEHTHOIO IepenaBaeMOro/ponymeHHOro
CBETa NMOCPENCTBOM YCTPOICTBa OOHAPY KEHHSI CBETA.

[0014] Bermeykasanabsiii crocod MokeT OBITH OXapakTepU30BaH KaK HMEROLIHIA
YCOBEPLICHCTBOBAHUA W/WIHM JOMOJHUTENbHBIE 3Tambl Ccrnocoda, KOTOpble MOTYT OBITh
pearn3oBaHbl TO OTHEIBHOCTH WM B Jr0OOW koMmOuHaumu. B cooTBeTcTBUM C OIHOH
XapaKTEPUCTUKON MepeaaBaeMblii CBET UMEET JUTMHY BOJIHBI B MH(ppakpacHO! oonactu. B ogHoM
YCOBEPLIEHCTBOBAHHOM BAPHUAHTE MEPEJaBa€Mbli CBET HMEET OCHOBHYK JJIMHY BOJIHBI,

COCTABJIAIOLIYIO, 110 MeHbIIEeH Mepe, npuonu3urenabHo 800 HM. B npyrom ycoBepiieHCTBOBAHHOM



BApUAHTE I€PENaBAEMblii CBET HMEET OCHOBHYK) JUIMHY BOJHBL, HE MPEBBILIAKILIYIO
npubmusuTensHo 1000 HM. B cooTBeTCTBUY C IPpYTroii XapakTepUCTUKON NEePBbIA yCHIHMBAOINN
COCTABJISIFOLIMH 3JIEMEHT BKJIIOYAET B ce0si, 10 MEHbLIEH Mepe, BTOPOe ONTHYECKOE BOJIOKHO,
3a/1eJJaHHOE B KOMITO3ULIMOHHOM MaTepualie, apMUPOBAHHOM BOJIOKHAMM, U MPOXOAALLEE BAOJb
JUIMHBI KOMITIO3ULIMOHHOIO MaTepHaia, apMUPOBAHHOIO BOJIOKHAMH, M 3Tall Iepenadd CBETa
obecrieunBaeT mepemady CBeTa IOCPEACTBOM BTOPOTO ONTHYECKOrO BOJIOKHA. B nmpyrom
yCOBEPIIEHCTBOBAHHOM BapUAHTE YCHJIMBAIOLINN COCTABIISIFOIIUI 3JIEMEHT BKIIFOUaeT B cebs1, 10
MEHbLIEH Mepe, TPETbe ONTUYECKOE BOJOKHO, 3aJ€JaHHOE€ B KOMIO3UIMOHHOM MaTepuale,
APMUPOBAHHOM BOJIOKHaMH, M MNPOXOAslLIee BAOJb JAJMHBI KOMIIO3ULIMOHHOIO MaTepuaa,
apMHUPOBAHHOT'O BOJIOKHAMH, U 3TAIl Iepeavun CBeTa 00ECIeUnBAET nepeavy CBeTa oCPeACTBOM
TPETHEro ONTUYECKOIO BOJIOKHA. B ele 0gHOM yCOBEPIIEHCTBOBAHHOM BAPUAHTE YCUIIMBAOLIUN
COCTABJISIFOLIMI 3JIEMEHT BKJIIOYAeT B ce0sl, IO MEHbIIEH Mepe, YeTBEPTOEe ONTHYECKOE BOJIOKHO,
3a/1eJaHHOE B KOMITO3ULIMOHHOM MaTepualle, apMUPOBAHHOM BOJIOKHAMM, U MPOXOAALLEe BAOJb
JUIMHBI KOMITIO3MIIMOHHOIO MaTepuana, apMUPOBAHHOIO BOJIOKHAMH, M 3Tall Nepenadd CBETa
o0ecrieunBaeT nepenavdy CBeTa NOCPEICTBOM UYETBEPTOrO ONTUYECKOTO BOJIOKHA.

[001S] B cooTBeTcTBHM C €lle OAHOM XapakTepPUCTUKON YCHJIMBAKOIIUI 3JEMEHT W3
KOMIIO3ULIMOHHOIO ~MaTrepuaja HMeeT JJIMHY, COCTaBJAIOLIYI0, [0 MEHbLIEH Mepe,
npubmmsuTensHo 500 MeTpoB. B erne oqHOM yCOBEPIIEHCTBOBAHHOM BApUAHTE YCHIIMBAIOIIUN
3JIEMEHT M3 KOMIIO3ULMOHHOIO MaTepuala UMEET IJINHY, COCTABJSIOLIYIO, IO MEHBbIIEH Mepe,
npubnusuTensHo 3500 MeTpoB. B cooTBeTCTBHY C elme OHON XapaKTePUCTHUKONW YCUITUBAIOIIUN
3JIEMEHT U3 KOMITO3MIIMOHHOTO MaTepuata UMeeT JJIMHY, HEe MPEBbIIAOINYI0 TPUOIU3UTENBHO
7500 mMeTpoB. B COOTBETCTBUM C €11e ONHOM XapaKTePUCTUKON BO BpEMsl 3TAIIOB Iepeiavn CBETa
U OOHApy’>KeHHsI CBETa YCWJIMBAIOLIUI 3JIEMEHT U3 KOMITO3MLIIMOHHOTO MaTepuasia HaMOTaH Ha
KaTyLIKy. B COOTBETCTBUU C ellle OJHON XapaKTePUCTUKON Croco0 BKIIFOYAET 3TAIl UCTIBITAHUS
YCUJINBAIOLIErO COCTABJISIOLIETO 3JIEMEHTAa M3 KOMIIO3MLIMOHHOIO MaTepuana IOJ Harpy3Kou
nepes dTarnaMu rnepenavyu u OOHapyKEHHUs CBETa.

[0016] B cooTBercTBUM C elle OJHON XapaKTEPUCTHKON 3JIEKTPUYECKUI MPOBOIAHUK
HABUBAIOT BOKPYT YCHIJIMBAIOIIETO 3JIEMEHTA U3 KOMITO3UIIMOHHOT'O MaTepuala Juist 0Opa3oBaHuUs
BO3YIIHOTO 3JIEKTpHYECKOro kabens. B OIHOM yCOBEpIIEHCTBOBAHHOM BapHaHTE STarlbl
nepenayn u OOHAPYKEHUs] CBETA BBINOJHAKOT TOCTHE CKPYTKHU YCHIMBAIOIIErO 3JEMEHTa U3
KOMITO3ULIMOHHOIO MaTepuaja BMECTe C 3JIEKTPUYECKUM NPOBOAHUKOM U IEPEA MOHTAKOM
BO3YIIHOTO 3JIEKTPUYIECKOro kadens Ha OalleHHbIX onopax. B 1pyromM ycoBepiieHCTBOBAaHHOM
BapUaHTE STambl Mepefadyd U OOHApPYKEHHsI CBETA BBIMOJHSIOT ITOCJE MOHTakKa BO3AYLIHOTO
3JIEKTPUYUECKOTO Kaless Ha OalleHHbIX Oropax.

[0017] B cooTBeTCTBMHM C €LI€ OJHOM XapaKTEPUCTUKOM ONTHYECKOE BOJOKHO
NpeACTaBsieT cOoOOW OJHOMOMOBOE ONTHYECKOE BOJOKHO. B cooTBeTcTBMM ¢ eme OnHOHN
XapaKTEePUCTUKON 3Tall TMepefadyy CBETa BKIOYAET mojady nurtanus Ha ceeronuon (LED). B
OIHOM YyCOBEpPLICHCTBOBAHHOM BApHAHTE 3Tall NEPeNadd CBETAa BKJIKOYAET MEXAaHUYECKOe
BpalleHUe CBETOAMOAA BO BpEMsl Mepenayu ceTa. B qpyrom yCcoBepLIEHCTBOBAHHOM BapHaHTE

CBETOIMOJ BpALIAOT C YacTOTOM BpALIEHUs, COCTABJSAIOLIEH, IO MEHbLIEH Mepe,



npUOIU3UTENBHO S5 00/MUH.

[0018] B cooTBercTBMU C €lle OAHOM XapaKTePUCTUKOW MaTepuas sl KOMIIEHCALUU
MOTEPb OTPAKEHUSI B ONITUYECKOM BOJIOKHE HAHOCST Ha MEPBBIA KOHELl YCUJIMBAOLIErO 3JIEMEHTA
IUTsl COEUCTBHS Iepelaye CBETa B ONTHYECKOE BOJIOKHO.

[0019] Eme onamH BapuaHT OCYIIECTBJICHHUS HACTOSLIETO PACKPBITHA H300pETeHUsI
HaNpaBJIeH Ha CIoco0 MOATOTOBKM  YCHJIMBAIOLIETO COCTABJSIIOLIErO  3JIEMEHTa U3
KOMITO3ULIMOHHOIO MaTepuajla, apMUPOBAHHOIO BOJIOKHAMH, K ONPEAEICHUIO COCTOSHUS
MOCPECTBOM UCIIOJIB30BAHUS UCTOYHMKA CBeTa. KOMMO3ZULIMOHHBIN MaTepuas, apMUPOBAaHHBIN
BOJIOKHAMH, COJEPKUT CBA3YIOLIYIO MAaTpPULy M MHOXKECTBO AapPMUPYIOLIMX BOJIOKOH,
pPa3sMEILIEHHbIX B CBS3YIOLIEH MaTpulle, NPU 3TOM, MO MEHbLIEH Mepe, MepBOe ONTUYECKOE
BOJIOKHO Pa3MELIEHO B KOMIIO3MLMOHHOM MaTepuayie, apMUPOBAHHOM BOJIOKHAMHU, MPU 3TOM
NepBOE ONTUYECKOE BOJIOKHO IPOXOAUT OT MEPBOrO KOHLA KOMIIO3ULIMOHHOIO MaTepuaa,
aPMHUPOBAHHOI'O BOJIOKHAMHU, A0 BTOPOro KOHIIA KOMIIO3ULIMOHHOIO MaTepuaa, apMUPOBAHHOTO
BoslokHaMH. Crioco® BKITFOYAET 3Tamn pas3pe3aHusl YIJIMHEHHOTO KOMIIO3UIIOHHOTO MaTepuaa,
ApMHUPOBAaHHOTO BOJIOKHAMHM, BOJM3H TIEPBOrO KOHLA VIJIHHEHHOTO KOMITO3UIIHOHHOTO
Marepuaiga, apMHUPOBAHHOTO BOJIOKHAMH, IIPH 3TOM O0pa3ylT MEpBYK MOJIYYECHHYIO
paspe3aHueMm, TOPLEBYIO IOBEPXHOCTh, KOTOPAs SIBIISIETCS MO CYINECTBY IuTockoi. Criocod Taxxke
BKJIFOYAET 3Tall MOJUPOBAHUS MEPBOU MOJYYEHHON pa3pe3aHueM, TOPLEBOW MOBEPXHOCTH JJIs
00pa30BaHMs MOJIMPOBAHHON MEPBON TOPLIEBON MOBEPXHOCTH, COIEpIKaIlell KOMITO3ULIMOHHBIN
MaTepHuaJl, apMUPOBAHHBIN BOJIOKHAMHU, U NEPBBIM KOHEL ONTUYECKOT0 BOJOKHA. [Tomy4aromuiics
B pe3yJbTaTe, yCWIMBAKOLUNA COCTABJSIFOLIUN DJIEMEHT M3 KOMIIO3MLIMOHHOTO MaTepHaa,
APMHUPOBAHHOI'O BOJIOKHAMH, BBIMIOJHEH C BO3MOJKHOCTBIO OINPEAENIEHUs] €ro COCTOSIHUS
MOCPEACTBOM UCTOYHUKA HEKONEPEHTHOI'O CBETA.

[0020] BelmeykaszanHblii cnoco0 MOXeT OBITH OXapakTepU30BaH KaK HMMEIOIIUit
YCOBEPIIEHCTBOBAHUS W/MJIN JOTOJHUTEIbHBIE HTAIbl, KOTOPbIE MOTYT OBITh PEATN30BAHBI IO
OTAENBbHOCTH WK B JIEOOOH KoMOMHaIMK. B OMHOM yCOBEpIIEHCTBOBAHHOM BapHUaHTE CHOCOO
BKJIFOYAET 3Tall pa3pe3aHrsi KOMIIO3UIIMOHHOTO MaTepHaia, apMUPOBAHHOTO BOJIOKHAMH, BOJIU3U
BTOPOT'O KOHI[A KOMIIO3UIMOHHOTO MaTepuaia, apMUPOBAHHOTO BOJIOKHAMH, JJisi 00pa30BaHUs
BTOPOI MOJIYyYEHHON pa3pe3aHueM, TOPLEBOM MOBEPXHOCTH, KOTOpas SIBJISETCS MO CYLIECTBY
IJIOCKOW, M MOJHMPOBAHUSA BTOPOHM MOJYYEHHOH pas3pe3aHueM, TOPLEBOW IMOBEPXHOCTH IJIs
0o0pa3oBaHUs MOJMPOBAHHON BTOPOH TOPLIEBOI MOBEPXHOCTH, COIEpIKaIIel KOMITO3ULIMOHHBIN
MaTepHuaJl, apMUPOBAHHBIN BOJOKHAMHU, U BTOPOH KOHELl IEPBOrO ONTHYECKOrO BOJIOKHA.

[0021] B cooTBeTCTBUM C €lle OAHON XapaKTePUCTUKON YCUIMBAKOLIUN COCTABJISIOIINI
3JIEMEHT W3 KOMIIO3MIIMOHHOIO MaTepHuaja, apMHUPOBAHHOIO BOJIOKHAMH, HUMEET [JIMHY,
COCTaBJISIIOLIYIO, TIO MEHbIIEH Mepe, mpudiusuteabHo 100 MeTpoB. B cooTBeTCTBUY C ele OTHOM
XapaKTePUCTUKON YCHUIMBAIOIIUN COCTABIISIFOLIUN 3JIEMEHT M3 KOMIIO3ULMOHHOIO MaTepuala,
ApMHUPOBAHHOT'O BOJIOKHAMH, UMEET JUIHHY, HE MPEBbIIAOIYI0 Mpuban3uTtensbHo 7500 MeTpoB.

[0022] B cooTBercTBMM € €mle ONHOW XapaKTePHCTUKOM 3Tam (-bl) paspe3aHvs
KOMITO3UIL[MOHHOTO MaTepuana, apMHUPOBAaHHOIO BOJIOKHAMM, BKIIOYAaeT (-I0T) pas3pe3aHue

IIOCPENCTBOM TPUBOAMMONM B JBIDKEHHME aOpasuBHOM pexymedl KkpoMku. B oxHOMm



YCOBEPLICHCTBOBAHHOM BapHaHTe abpa3uBHAs pexyluas KPOMKa CONEPKUT aOpa3wBHOE 3€PHO,
UMeEIoIIee pa3Mep 3€pHa, COCTABIAIOLINMH, 10 MeHbLIel Mepe, mpubausurensHo 30 MkM. B npyrom
YCOBEPLICHCTBOBAHHOM BapHaHTE a0pa3sMBHYIO PEXKYLIYI0 KPOMKY IPHBOAST BO BpalleHHE
MOCPEACTBOM JIBUraTeIsl BO BpeMs Tana paspeszanusi. Eie oquH yCOBEpIIEHCTBOBAHHbIN BApUAHT
BKJIFOYAET 5Tall 3aKPEIUICHUs MEPBOrO KOHLA KOMIIO3ULUOHHOIO MaTepuasia, apMUPOBAHHOIO
BOJIOKHAMHM, BO BpE€Msi, 10 MEHBIIEH Mepe, dTama pa3pe3aHuss Tak, 4TOObl MEPBbIH KOHEL ObLI
PacMoOXKeH MO CYLIECTBY OPTOTOHAJIBHO OTHOCUTENBHO PEXyIled KPOMKH BO BpeMs 3Tama
paspe3anus. B eme OAHOM yCOBEPIIEHCTBOBAHHOM BapUaHTE HTall MOJMPOBAHUS BKIIOUYAET
MOJMPOBAaHUE TMEPBOM MOJIYYEHHON pa3pe3aHueM, TOPLEBOH MNOBEPXHOCTH MOCPEACTBOM
aOpa3suBHOW MOJHPYIOLEH TMOBEPXHOCTH. B elmle OgHOM YCOBEpIIEHCTBOBAHHOM BapHAHTE
aOpa3uBHas MOJHPYIOLIAs MOBEPXHOCTb COAEPIKUT a0pa3uBHOE 3€PHO, UMEIOLIee pa3Mep 3epHa,
HE MPEeBBIIAIUI TPUOIH3UTENRHO 25 MKM. B eme oqHOM yCOBEpIIEHCTBOBAHHOM BapHAaHTE
NPeayCMOTPEH 3Tall OXJIAKIECHUs MEPBOrO KOHIA YAJIMHEHHOIO KOMIIO3ULIMOHHOIO MaTepuana,
aApMHUPOBAHHOT'O BOJIOKHAMH, MEPE]] STATIOM ITOJIMPOBAHUS H/UITH BO BPEMsI STara MOJIMPOBAHHS.

[0023] B eme onHOM BapHaHTE OCYLIECTBJIECHHUS] PACKPBIT YAJIMHEHHBIN yCUIMBAIOLIUN
3JIEMEHT U3 KOMITO3ULIMOHHOIO MaTepHalla, apMUPOBAHHOTO BOJIOKHAMU. Y CUITUBAIOIIUN 3JIEMEHT
COAEPKUT, MO MEHbLIEH Mepe, MEPBbI YCWIMBAIOUIMN COCTABJISIIOIIMI  3JIEMEHT U3
KOMIIO3ULIMOHHOIO ~ MaTepuajia, apMUPOBAHHOIO BOJOKHAMH, HMEKLUNA NPOAOJBHYIO
LEHTPAJIBbHYIO OCb. Y CHJIMBAKOLIUN COCTABIIIOIIMMN 3JIEMEHT COAEP>KUT CBA3YIOLIYIO MaTpuLy,
MHOKECTBO aPMHPYIOLINX BOJIOKOH, Pa3MELICHHBIX B CBA3YIOLIEH MaTpuie st 0Opa3oBaHUsA
KOMITO3ULIMOHHOIO MaTepuasia, apMHUPOBAHHOIO BOJIOKHAMM, UM, 10 MEHbLIEH Mepe, NepBoe
YAJIMHEHHOE U HENPEPBIBHOE ONTUYECKOE BOJIOKHO, 3a1€JJAHHOE B KOMITIO3ULIMOHHOM MaTepuale,
apPMHUPOBAHHOM BOJIOKHAMHU, U MPOXOAsIee OT NEPBOr0 KOHLA YCUIMBAIOLIETO COCTABIIAIOIIETO
3JIEMEHTa A0 BTOPOrO KOHLA YCUJIMBAIOLIETO COCTAaBJLIOLIEro siemeHnrta. Ilo meHbluenl mepe,
NEPBBI KOHELl YCHJIMBAIOIIErO COCTABIAIOIIErO 3JEMEHTa COAEPKUT MEPBYID TOPLEBYIO
MOBEPXHOCTD, IIPU 3TOM MEpPBasi TOPLIEBAsi NOBEPXHOCTb COAEPKUT KOMIIO3ULIMOHHBIN MaTepHall,
apMUPOBAHHBIA BOJIOKHAMM, U IIPU 3TOM IEPBOE ONTUYECKOE BOJIOKHO HE BBICTYIAET 3a NEPBYIO
TOPLEBYIO MOBEPXHOCTh KOMITO3UIIMOHHOTO MaTepuasa, apMUPOBAHHOIO BOJIOKHAMU.

[0024] Berimeyka3aHHbIA YCUIMBAIOIIMN 3JIEMEHT MOXKET ObITh OXapaKTEPU30BAH Kak
UMEIOIIUI YCOBEPLICHCTBOBAHUS 3JIEMEHTOB W/WJIM JOMOJIHUTEJbHBIE 3JIEMEHTBI/TIPU3HAKHY,
KOTOPBIE MOTYT OBITh pEaTM30BaHbI [0 OTACIBHOCTH WIH B JIF0O0H koMOuHaIwu. B cooTBeTcTBUN
C OJJHOM XapaKTEePUCTUKON BTOPOH KOHEL| yCHJIMBAKOLIErO COCTABISIOLIErO 3JIEMEHTA COAECPKUT
BTOPYI0 TOPLEBYK) MOBEPXHOCTb, MPU 3TOM MEPBOE ONTHYECKOE BOJIOKHO HE BBICTYMNAET 3a
BTOPYIO TOPLEBYH MOBEPXHOCTbh KOMIIO3ULIMOHHOIO MaTepraa, apMUPOBAHHOIO BOJIOKHAMHU.

[0025] B cooTBercTBUM C APYroM XapakTEPUCTHUKON YCHUIMBAIOIIMI COCTABJISKOLIUN
3JIEMEHT COAEP>KHUT, MO MEHbLIEH Mepe, BTOPOE€ YIJIMHEHHOE U HENPEPBIBHOE ONTHYECKOE
BOJIOKHO, 33JI€JJAaHHOE B KOMIIO3ULJUOHHOM MaTepHuase, apMHUPOBAHHOM BOJIOKHAMH, U MPU 5TOM
BTOPO€ ONTHYECKOE BOJOKHO HE BBICTYNAET 3a MEPBYHD TOPLEBYI MOBEPXHOCTb
KOMITO3ULIMOHHOIO MaTepHuaia, apMUPOBAHHOIO BOJOKHAMU. B OJHOM yCOBEPIIEHCTBOBAHHOM

BApUAHTE YCHIMBAIOIIUNA COCTABJSIFOIIMI 3JIEMEHT COAEP)KUT, MO MEHbIIEH Mepe, TPeThbe



YAJIIMHEHHOE U HENPEPbIBHOE ONTHYECKOE BOJOKHO, pa3sMELIeHHOE€ B KOMIIO3ULIMOHHOM
MaTepuaie, apMUPOBAHHOM BOJIOKHAMH, U IPU 3TOM TPEThE ONTHYECKOE BOJOKHO HE BBICTYIAET
3a MEePBYIO TOPLEBYIO MOBEPXHOCTh KOMIIO3ULIMOHHOIO MaTepuaia, apMUPOBAHHOTO BOJOKHAMM.
B npyrom ycoBepiieHCTBOBAHHOM BapUAHTE YCUIMBAIOLIUN COCTABIISIIOIIMM 3JIEMEHT COAEPIKUT,
110 MEHBLIEH Mepe, UeTBEPTOE YIUIMHEHHOE U HENIPEPhIBHOE ONTHYECKOE BOJIOKHO, Pa3MEIIEHHOE
B KOMIIO3UL[MOHHOM Marepuae, apMUPOBAHHOM BOJIOKHAMH, U MIPU 3TOM YE€TBEPTOE ONTUUYECKOE
BOJIOKHO HE BBICTYNAET 3a MEPBYK) TOPLEBYK) MOBEPXHOCTb KOMIIO3MLIMOHHOIO MaTepHuaa,
apMHUPOBAHHOIO BOJIOKHAMU. B elne OZHOM YyCOBEPIIEHCTBOBAHHOM BapUaHTE ONTHYECKHE
BOJIOKHA PACIIOJIOKEHbI KOHIIEHTPUUECKHU BOKPYT MPOIOJIbHOMN [IEHTPAJIbHON OCH YCHUITHBAIOIIETO
COCTaBJISIIOLIET0 3JieMeHTa. B elje OgHOM yCOBEpIIEHCTBOBAHHOM BapUaHTE MPOAOJIbHAs
LIEHTPAJIbHASI OCh YCHJIMBAIOIIEr0 COCTABIISIOIIETO JIEMEHTa CBOOOIHA OT ONTHYECKHX BOJIOKOH.

[0026] B cooTBeTcTBUM ¢ OJTHOI XapaKTEPUCTUKOHN ONTHYECKOe (ONTHYECKHE) BOJIOKHO (-
a) npencrasisieT (-10T) coOOH OTHOMOJOBBIE ONTHYECKHE BOJIOKHA. B COOTBETCTBHH C APYTroi
XapaKTePUCTUKON onThueckoe (-ue) BOJOKHO (-a) mpexacrabysier (-0T) cOOOH onmTHYecKHe
CTEKJIOBOJIOKHA. B OJTHOM yCOBEpIIEHCTBOBAHHOM BapUAHTE ONTHYECKOE (-1€) CTEKJIOBOJIOKHO (-
a) COIEepPKUT (-aT) MPOMYCKAIIIYI0 CTEKJISTHHYIO CEpALEBUHY U OJHO IMOJIMMEPHOE MOKPBITHE,
OKpYy>Karolllee MpPOIMYyCKAOLIYI0 CTEKISHHYIO CepALeBUHY. B IpyroMm ycoBeplieHCTBOBAHHOM
BapUaHTe JAaHHOE OJHO MOJMMEpPHOE MOKPBITHE UMEET MOAYJb YIPYTOCTH, COCTaBJISIIOLIMM, 1O
MeHbLIel Mepe, npudbnusutensHo 1000 MITa.

[0027] B cooTBeTCTBUM ¢ ONHOU XapAaKTEPUCTUKON YCUJIMBAIO LU SJIEMEHT UMEET JJIUHY,
COCTAaBJIAIOLIYIO, 1O MeHbImed wmepe, npubmusurensHo 100 wmerpoB. B oxHOM
YCOBEPIIEHCTBOBAHHOM BApUAHTE YCUJIMBAOLIMI 3JEMEHT UMEET AJIMHY, COCTABISIOLIYIO, MO
MeHbLIel Mepe, npubausuteabHo 3500 MeTpoB. B cooTBETCTBMM € APYroil XapakTepUCTHKOMN
YCWIMBAIOIIUI 3JIEMEHT MMEET JUIMHY, He MpeBbIIamy npudnmusurensao 7500 merpos. B
COOTBETCTBHH C €l1e OAHON XapaKTePUCTUKON YCUIUBAIOLIUI 3JIEMEHT HAMOTAH Ha KaTYLIKY.

[0028] B cooTBEeTCTBMH C €111€ OAHOMN XapaKTEPUCTUKON YCUITUBAIOLIUM 3JIEMEHT UMEET IO
CYLIECTBY KpyIJIo€ TOMepeyHoe cedeHue. B OnHOM yCOBepLIEHCTBOBAHHOM BapUaHTE
YCHJIMBAIOIIUN 3JIEMEHT UMEET TUaMeTp, COCTABJIIOIIUH, MO MEHbIIEH Mepe, PUOIU3UTENBHO
1,0 MM. B 1pyrom ycoBepiieHCTBOBAHHOM BaApHAHTE yCUIMBAIOLIUN 3JIEMEHT UMEET TUAMETP, HE
npeBbImarmui  npudausutensHo 20 MM. B cooTBeTcTBHM € eme OOHOW XapaKTePUCTUKON
apMHpYIOIlHE BOJIOKHA COJEp)KaT NPOXOJSINNe B IMPOAOJBHOM HalpaBi€HUU, YTJIEpOIHbIE
BOJIOKHA. B OZTHOM yCOBEpIIEHCTBOBAHHOM BapHaHTE YCHJIMBAIOIIUN 3JIEMEHT JOMOJHUTENBHO
COAEPKUT  U3OJUPYIOLIUM  CJIOW, OKPYXAlUMH yriaepoAaHble BOJOKHA. B apyrom
YCOBEPLICHCTBOBAHHOM BAaPUAHTE U30JUPYIOLIUN CJION COAECPKUT CTEKJIOBOJIOKHA. B eme ogHOM
YCOBEPLICHCTBOBAHHOM BapHAHTE ONTHYECKOE (-M€) BOJIOKHO (-a) PACIOJIOKEHO (-bI) MEXOY
yTJIEPOAHBIMU BOJIOKHAMU U U30JUPYIOLINM CIOEM.

[0029] B cooTBEeTCTBMM C OJHOW XapaKTEPUCTUKOM YCHJIMBAIOIIUN 3JEMEHT HUMEET
HOMHUHAJIbHYIO TPOYHOCTh HA Pa3pbiB, COCTABISIOLIVIO, TIO MEHbIIEH Mepe, MPUOIH3UTEIBHO
1900 MIIa. B cooTBeTCTBUM C JOPYrOd XapakTEPUCTUKOW YCUJIUBAIOIIMNA 3JIEMEHT HMEET

k03 PUIMEHT TEMIOBOrO PaCIIMPEHHs], HE NPEBbINAIOIIMIT TPUOIM3UTEIBHO 30%1076/°C.



[0030] B cooTBeTCTBHM C €L1e OAHOM XapaKTEPUCTUKON MepBasi TOPLEBAsi NOBEPXHOCTh
KOMITO3UIL[MOHHOTO ~ MaTepuaja, apMHUPOBAHHOIO  BOJIOKHAMH, TIPEACTaBIsAET  COOOH
MOJIMPOBAHHYIO IIOBEPXHOCTb. B ONHOM yCOBEPLIEHCTBOBAHHOM BapUaHTE BTOpask TOpPLEBAas
MOBEPXHOCTh KOMITO3MLIMOHHOTO MaTepuaa, apMUPOBAHHOT'O BOJIOKHAMH, NPENCTABISIET COOOM
MOJIMPOBAaHHYIO MIOBEPXHOCTDh. B elle 0JHOM yCOBEpLIEHCTBOBAHHOM BapUaHTe NepBasi TOPLEBast
MOBEPXHOCTb MO CYLIECTBY OPTOTOHAJIBHA K MPOAOJIBHOW LEHTPAJbHOM OCH YCHUJIMBAIOLIETO
37eMeHTa. B emme oqHOM yCOBEpIIEeHCTBOBAHHOM BapUaHTe NMEPBbI KOHEL IEPBOr0 ONTHYECKOTO
BOJIOKHA PACIOJIOXKEH IO CYLIECTBY B TOM K€ IJIOCKOCTH, YTO U MepBasi TOPLEBask MOBEPXHOCTb
KOMITO3ULIMOHHOI'O MaTepuaia, apMUPOBAHHOTO BOJIOKHAMM.

[0031] B cooTBeTcTBUM C OAHOW XapaKTEPUCTUKON YCHUIIMBAIOIIMNA 3JIEMEHT COIAEPKUT
OIUH YCWIMBAKOLIUN COCTABJIAIOIIMI 3JIEMEHT. B COOTBETCTBUM C APYyrol XapakTEpUCTUKON
YCHWJIMBAOIIUN 3JIEMEHT COAEPKUT MHOKECTBO YCUIMBAOLINUX COCTABIISIOIINX 3JIEMEHTOB.

[0032] B cooOTBEeTCTBMM C e€lIe OAHONH XapakTePUCTHUKONW PACKPBIT BO3AYLIHBIN
3NEKTPUUECKUH KaOesb, PU 3TOM BO3AYIIHBIHN 3JIEKTPHYECKUI KaOesb CONEPIKUT YCHITNBAIOLITHNA
3JIEMEHT COTJIACHO BBILICTIPUBEEHHOMY BAapHAHTY OCYINECTBJICHHUS, BKIIIOYAOIUN JIFOObIE
XapaKTePUCTUKU U YCOBEPLICHCTBOBAHUS, W MPOBOMAIINUN CJIOH, OKPY>KAIOLIUN YCUIUBAIOLIHIMA
3J€MEHT. B OJHOM yCOBEpIIEHCTBOBAHHOM BAPHUAHTE MPOBOASIIMN CIOU CONEPKUT MHOXKECTBO
TOKONPOBOASALIUX JKWJI, PACTIOJOKEHHBIX BOKPYT YCHUJIHBAOLIErO SJIEMEHTA.

[0033] B eme oaHOM BapuaHTE OCYLIECTBJICHHUS PACKPBITO YCTPOMCTBO ISl Mepenavyu
CBETA B KOHEL[ ONTUYECKOr0 BOJIOKHA, 3a/I€JIJAHHOTO B YAJIMHEHHOM KOHCTPYKTHBHOM 3JIEMEHTE.
YCTPOUCTBO COAEPKUT MO CYIIECTBY >KECTKUN HECYLIUH KOPIYC, KaHaJ, PaCIOJIOKEHHBIN TakK,
YTO OH NPOXOIHUT, IO MEHBIIEH MEPe YaCTUYHO, Yepe3 HECYIIUN KOPITYyC, U UMEIOLIUI OTBEPCTHE
Ha TMEPBOM KOHILIE KaHaJa, IIPU 3TOM OTBEPCTUE U KAHAJ BBIIOJHEHBI C BO3MOKHOCTBIO NPHEMaA
KOHLIA YAJUHEHHOTO KOHCTPYKTHUBHOIO 3JIEMEHTA, HUMEIOLIEro, MO MEHbLIEH Mepe, NepBoe
ONTUYECKOE BOJOKHO, 3a€JIaHHOE BAOJb AJUHBI KOHCTPYKTUBHOIO 3jeMeHTa. Mcroynuk csera
PACIIONIOKEH, 0 MEHbINEH Mepe YaCTUYHO, B HECYIEM KOpPIyce 1 BOJM3U BTOPOTO KOHLIA KaHAJIA,
IpU 3TOM MCTOYHUK CBETA BBIIOJIHEH C BO3MOXKHOCTBIO IE€pefadd CBETa B KaHajl U IO
HAIPaBJICHUIO K KOHIy YJJIMHEHHOTO 3JIEMEHTa, KOTJa YAJIMHEHHBIH 3JIEMEHT pa3MeEIlEH B
NepBOM KOHIIe KaHaja. MICTOUHUK nuTaHus PyHKLHMOHAIBHO COEIMHEH C HCTOYHUKOM CBETA.

[0034] BrimeykazaHHOE YCTPOWCTBO MOMKET OBITh OXapaKTEPU3OBAHO KAaK HMEIOIIee
YCOBEPLICHCTBOBAHMS 3JIEMEHTOB W/WJIN JONOJHHUTENbHBIE 3JIEMEHTB/ IPU3HAKU, KOTOPbIE MOTYT
OBITh peaJM30BaHbI MO OTHAEIBHOCTU WJIM B JIOOOW KOMOMHauuu. B cooTBeTcTBMM C OOHOH
XapaKTEPUCTUKOW MCTOYHHUK CBETA MPEACTAaBIIET COOOW MCTOYHMK HEKOT€PEHTHOro cBera. B
OJTHOM yCOBEPLICHCTBOBAHHOM BapHaHTE UCTOYHHK cBeTa conep kut ceeronuon (LED). B npyrom
YCOBEPIIEHCTBOBAHHOM BAapUaHTE CBETOAUON BBIMNOJIHEH C BO3MOXKHOCTBIO HCIYCKAHUS
CBETOBOTO M3JIy4€HHs B JUANa3OHE JUIMH BOJH, COCTAaB/SIIOLIMUX, IO MEHbUIEH Mepe,
npubmusutensHo 300 HM w He mpeBblmarmMx npubmmsurensHo 1000 HM. B eme omHOoM
YCOBEPIIEHCTBOBAHHOM BapUaHTE CBETOAUON BBINOJIHEH C BO3MOXKHOCTBIO MCIYCKAHUS
CBETOBOTO M3JIy4€HHUs B JUANa3OHe JUIMH BOJH, COCTAaB/SIIOLIMUX, IO MEHbLIEH Mepe,

npubnu3uTenbHO 800 HM U He NMPEBBIMIALTNX Tpudau3uTensHo 900 HM.
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[0035] B cooTBeTcTBHM € APYTOH XapaKTEPUCTUKON IBUTATEND (OYHKIIOHAIBHO COEIUHEH
C MCTOYHUKOM CBETA U BBIIOJIHEH C BO3MOXKHOCTBIO OOECIEUEHHUs] MepeMeleHHsT NCTOYHUKA
CBE€TA, KOIJla UCTOYHUK CBETA MEPEAAET CBET B KaHAI. B OTHOM yCOBEpLIEHCTBOBAHHOM BapHaHTE
JBUTaTeNb BBINOJHEH C BO3MOXKHOCTBIO OO€CHeueHHUs] BpaleHHs HCTOYHHMKA CBETa BOKPYT
LIEHTPAJIbHOW OCU NCTOYHUKA CBETA.

[0036] B coorBercTBMM ¢ €€ OOHOM XapaKTEPUCTUKOH CTOMOPHBIA 3JIEMEHT
IPENYCMOTPEH 1Tl MOAAEPKAHUS HEKOTOPOIO PACCTOSTHUSL MEXXIYy UCTOYHUKOM CBETA U KOHLIOM
KOHCTPYKTHUBHOT'O 3JIEMEHTA, KOTJJa KOHCTPYKTHBHBIHN 3JIEMEHT BCTABJIEH B IIEPBbIN KOHEL] KaHAJIA.
B oOnHOM yCOBEpIIEHCTBOBAHHOM BAapHAaHTE CTOMOPHBIM 3JIEMEHT COAEPKUT  YCTYII,
pPacnoJIOXKEHHBIM B KaHaje, MPU 3TOM YCTYIl BBIIOJHEH C BO3MOKHOCTBIO INPENOTBPALLEHUs
nepeMeIleHs] KOHCTPYKTUBHOIO 3JIEMEHTA 32 YCTYII B HAIIPABJIEHUHU K HCTOUYHUKY CBeTa. B onHOM
YCOBEPLICHCTBOBAHHOM  BapUaHTE CTONOPHBIA 3JIEMEHT BBIIOJHEH C BO3MOXKHOCTBIO
MOAJEPKAHUS PACCTOSIHUS MEKAY KOHLIOM KOHCTPYKTHMBHOIO 3JIEMEHTAa U MCTOYHUKOM CBETA,
KOTOpPOE€ COCTaBJsIET, MO MeHbled Mepe, npudmmsurenbHo 0,1 MM W He mNpeBbIIAET
npubmmsuTenbHo 150 MM. B cOOTBETCTBIY € OTHON XapaKTEPUCTUKOM JKECTKUH HECYIIUN KOPIIYC
COIEPKUT MeTaJUT. B OTHOM yCOBEPIIEHCTBOBAHHOM BapUAHTE METAJIJI COAEPKUT AIFOMUHUM.

[0037] Eme oauMH BapuaHT OCYUIECTBJICHHUS COIJIACHO HACTOSLIEMY PAaCKPBITHIO
n300peTeHNs IPeCTaBiIsieT COOOH YCTPOMCTBO it OOHAPYKEHUS CBETa, BHIXOASIIErO U3 KOHIA
ONTHYECKOTO BOJIOKHA, KOTOPO€ 3a[€laH0 B YIJIWHEHHbIH KOHCTPYKTHUBHBIA 3JIEMEHT.
Y CTpOHCTBO BKIIFOUAET B Ce0s1 IO CYIIECTBY JKECTKHI HECYIIUN KOPITYC, KaHAJI, PACTIOJIOKEHHBIN
TaK, 4YTO OH NPOXOAUT, IO MEHbIIEH Mepe YaCTUYHO, 4Yepe3 HECYIUMi KOPMIYyC, U UMEOLIUN
OTBEpCTHE Ha MEePBOM KOHIlEe KaHana. OTBepcTHE U KaHAJ BBINOJHEHBI C BO3MOXKHOCTBIO IpHeMa
KOHLIA YIJIMHEHHOIO0 KOHCTPYKTHUBHOIO 3JIEMEHTAa, MMEIOLIEro, MO MEHbLIEH Mepe, NepBOe
ONTHUYECKOE BOJIOKHO, 3afleNlaHHO€ BJAOJb JJIMHBI KOHCTPYKTUBHOro 3jieMeHTa. CBETOBOI
AETEKTOP PACIIOJIOKEH B HECYIIEM KOpIyce 1 BOJIM3U BTOPOroO KOHLIA KaHaJIa, IIPU 3TOM CBETOBOM
JETEKTOP BBIMIOJIHEH C BO3MOXKHOCTBIO MpHUeMa U OOHAPYKEHHUsI CBETa U3 ONTUYECKOTO BOJIOKHA,
KOI/la YAJIMHEHHBIM 3JIEMEHT pa3MeIleH B IepBOM KOHLE KaHana. McTouHuk mnuraHus
(YHKLIMOHAJIBHO COETMHEH CO CBETOBBIM JIETEKTOPOM.

[0038] BrimeykazaHHOE YCTPOHWCTBO MOMKET OBITh OXapaKTEPU3OBAHO KAaK HMEIOIIEe
YCOBEPLICHCTBOBAHMS 3JIEMEHTOB W/WJIN JONOJHHUTEbHBIE 3JIEMEHT b/ IPU3HAKU, KOTOPbIE MOTYT
OBITh pEaJM30BaHBI 1O OTHAEIBHOCTH WM B JIFOOOW KOMOMHaUMH. B cooTBeTcTBMM C OOHOH
XapaKTEPUCTUKOW CBETOBOH JETEKTOpP BBIOPAH M3 JaTYMKAa Ha OCHOBE MpuOopa ¢ 3apsiioBOi
cBs3bio (I13C) u matumka Ha crpykrype KMOIL B cooTrBeTcTBHM ¢ IPYroi XapaKTEPUCTUKOH
YCTPOHCTBO CONEPIKUT 3JIEMEHT IJIsi OJIOKHPOBKH CBETA, PACIIOJIOKEHHBIH Ha TMEPBOM KOHIE
KaHaJla U BBINOJHEHHBINM C BO3MOXHOCTBIO IJIOTHOIO MOJXUMA K KOHCTPYKTUBHOMY 3JIEMEHTY
BOKPYI HEro, KOrJa KOHCTPYKTHUBHBIM 3JIEMEHT BCTaBJI€H B KaHal. B  ogHOM
YCOBEPLICHCTBOBAHHOM BAapUAHTE 3JIEMEHT JJIsi OJIOKUPOBKU CBETa COAEPIKUT 3JIACTOMEPHBIN
MaTepHal.

[0039] B coorBercTBMM C e€lIE€ ONHOM XapaKTEPUCTHUKON YCTPOMCTBO COAEPIKUT

CTOHOprIﬁ QJICMCHT, BBITIOJIHEHHBIH C BO3MOKHOCTBIO Nnoaacp>KaHusa HEKOTOPOrO pacCCTOsIHHUA
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MEXAY CBETOBBIM AETEKTOPOM M KOHLIOM KOHCTPYKTHBHOIO 3JIEMEHTA, KOTZla KOHCTPYKTHBHBIN
3JIEMEHT BCTAaBJEH B INEPBbIM KOHEL KaHaja. B OJHOM yCOBEPIIEHCTBOBAHHOM BapUAHTE
CTOMOPHBIN 3JIEMEHT CONEPKUT YCTYII, PACIOJIIOKEHHBIN B KaHAJE, IIPU 3TOM YCTYII BBIIIOJIHEH C
BO3MOJKHOCTBK) TMPEIOTBPALLEHUs MEPEMELIEHHUs] KOHCTPYKTHUBHOIO 3JIEMEHTa 3a YCTyI IO
HaIpPaBJIEHUIO K CBETOBOMY AETEKTOPY. B Ipyrom ycoBepiieHCTBOBAaHHOM BapUaHTE CTONOPHBII
3JIEMEHT  BBINOJHEH C BO3MOXKHOCTBIO  IOAJAEPKAHUS  PACCTOSIHUS ~ MEXKIY  KOHLIOM
KOHCTPYKTHUBHOTO 3JIEMEHTA U CBETOBBIM J€TEKTOPOM, KOTOPOE COCTABIISIET, IO MEHbIIEH Mepe,
NPUOU3UTENBHO 5 MM U HE TIpeBhILIaeT MpudIu3nuTeibHo 300 MM.

[0040] B cooTBeTCTBHM C €lIe OJHOW XapaKTePUCTUKOW YCTPOWCTBO COAEPIKUT JIMH3Y,
KOTOpasi BBIMIOJHEHA C BO3MOXKHOCTBIO (DOKYCHPOBKM CBETA, BBIXOISIIETO M3 ONTUYECKOTO
BOJIOKHA, HA CBETOBOW AeTEeKTOp. B coOTBeTCTBUU C eme ONHOW XapaKTepUCTUKON >KECTKUHI
HECYLIUH KOPIYC CONEPKUT MeTall. B OZHOM yCOBEpPIIEHCTBOBAHHOM BapUaHTE METAJI
COAEPKUT ATFOMUHUU.

[0041] B eme ogHOM BapuaHTe OCYILECTBJICHHS PACKPBIT HHCTPYMEHT Ui pa3pe3aHus u
noJupoBaHusl. UHCTPYMEHT BKITFOYAET B Ce0sI TUIOCKUI KOPITYC, COAEPIKAIINN PEXYINYI0 KPOMKY,
PacnoJIOXKEHHYIO BIOJIb, 10 MEHBIIEH Mepe, OMHOrO Kpasi IJIOCKOr0 KOPMIyca, U MOJIUPYIOLIYIO
MOBEPXHOCTD, MOKPBIBAKOILIYIO, IO MEHBIIEH Mepe, 4acThb IUIOCKOrO KOpIyca. Y CTAHOBOYHBIN
3MeMEHT (YHKIMOHAJIBHO COENUHEH C IUIOCKUM KOPITYyCOM M BBIMOJHEH C BO3MOXKHOCTBIO
(YHKIMOHAJIBHOTO BBICTABJICHUS Y/UIMHEHHOTO KOHCTPYKTHBHOTO 3JIEMEHTA, HMEOLIETOo
MPOJOJBHYI0 OCb, OTHOCHUTEJBHO IUIOCKOIO KOpPIyCa, TaK 4YTO PEeXyllas KPOMKa IIJIOCKOrO
KOpPIlyCa BBINOJIHEHa C BO3MOXKHOCTBIO IIEPEMELIEHUsT U pas3pe3aHusl YIAJIMHEHHOTO
KOHCTPYKTHUBHOT'O 3JIEMEHTA IO CYLIECTBY OPTOrOHAJBHO K MPOAOJBHON OCH Uil 00pa3oBaHUs
MOBEPXHOCTH, TMOJY4YE€HHOM paspesanueM. Ilomupyromass MOBEPXHOCTb BBINIOJIHEHA C
BO3MOKHOCTBIO MIOJIMPOBAHUs TIOBEPXHOCTH, MOJYUEHHON pa3pe3aHueM, KOrja pexylias KpoMKa
OCYIIECTBJISIET pa3pe3aHue U MepeMeIaeTcs Yepes3 yIIMHEHHbIN KOHCTPYKTHBHBIHN 3JI€MEHT.

[0042] Belmeyka3aHHbI WHCTPYMEHT IJIsl pa3pe3aHuss U TOJUPOBAHUS MOXKET ObITb
OXapaKTepPU30BaH KaK HMMEIOLIMHA YCOBEPIIEHCTBOBAHUS 3JIEMEHTOB W/WJIM JOTOJHUTEIbHBIE
3JIEMEHTBI/TIPU3HAKH, KOTOPbIE MOTYT OBITh pPEaJM30BaHbl IO OTHAEIbHOCTH WM B JHOOOM
KOMOMHAIMKU. B COOTBETCTBUM C ONHOW XapaKTEPUCTHKOW IUIOCKUI KOPIYC SIBJISIETCS IO
CYLIECTBY KPYIJIbIM. B OZHOM yCOBEpIIEHCTBOBAHHOM BAapUAaHTE IBUTATENb (PYHKLHMOHAIBHO
COEMHEH C IUIOCKUM KOPITYCOM H BBITIOJTHEH C BO3MOXKHOCTBIO O0ECTIEYEeHHUS BPAIEHHsI TUIOCKOTO
KOpIyca BOKPYI LEHTPaJIbHOM OCH IJIOCKOrO Kopmyca. B Apyrom ycoOBepLIEHCTBOBAHHOM
BapUAHTE pEeXyIlas KPOMKAa COIEPXKUT MHOKECTBO peXymux 3yObeB. B eme omgHOM
YCOBEPLICHCTBOBAHHOM BapHUAHTE PEXKYIIasi KPOMKA COAEPKUT aOpa3uBHYIO MMOBEPXHOCTh. B eme
OJTHOM yCOBEPIIECHCTBOBAHHOM BapuaHTe adpa3uBHAsS TIOBEPXHOCTb CONEPIKUT abpa3suBHOE 3€PHO,
UMEOIIee pa3Mep, COCTABILIFOIINHN, IO MeHbIIEH Mepe, MpUOIN3uTenbHo 35 MkM. B cooTBeTcTBUM
C Ipyroll XapakTepUCTHKOW TOJMPYIOINAs MOBEPXHOCTb COAEPIKUT aOpasMBHOE 3E€pHO IS
MOJIMPOBaHUsl. B OIHOM yCOBEpPLIEHCTBOBAHHOM BAPHWAHTE 3€PHO MU IMOJUPOBAHUS HMEET
pa3mep, HE MPEBBINALINN NpUOIM3UTENHHO 25 MKM. B apyrom ycoBeplieHCTBOBAHHOM

BApUAHTEC MNOJIMPYIOIIAss IMOBEPXHOCTH MOAHATA HaJd MOBCPXHOCTBIO IUJIOCKOTO KOpIyCa, IIO
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MeHbIIel Mepe, Ha npudausurenbHo 0,1 MM 1 He Oosbine, YeM Ha npubmm3uTespHo 1,2 MM, B
COOTBETCTBHH C €Ill€ OAHON XapaKTepUCTUKON NPUBOAHON MEXaHU3M BBINIOJHEH C BO3SMOKHOCTBIO
NOJKMMa TOJUPYIOIIEeH MOBEPXHOCTH K KOHILY YIJIMHEHHOIO KOHCTPYKTHUBHOIO 3JIeMeHTa. B
OJTHOM yCOBEpLIEHCTBOBAHHOM BapUaHTE MPUBOJHON MEXAHU3M COAEPKUT MPYKHUHY.

[0043] B cooTBeTCcTBUU C elle OIHOWM XapaKTEepUCTHKON OaTapess oOecrneunuBaeT mnojpayvy
NUTaHUs A MepeMEeLIeHHs] IUIOCKOro Kopryca. B OIHOM yCOBEpLIEHCTBOBAHHOM BapUaHTE
OaTapest MMeeT HanpsDKeHHME, He npesblmaromee npudmmsurensHo 18 Boxst. B gpyrom
YCOBEPLICHCTBOBAHHOM BapHAHTE HMHCTPYMEHT TMPEACTAaBJsET COOOW PYYHOH WHCTPYMEHT,
COIEPKALINIA 3JIEMEHT IS 3aXBaTa, MPeIHA3HAYCHHBIN 11 00eCreueHus 3aXBaTa HHCTPYMEHTA
U CBOOOTHOTO MaHUIYJIMPOBAHUS UM. B OJJHOM yCOBEPIIEHCTBOBAHHOM BapHAHTE MHCTPYMEHT
COZEPKUT YJIAaBJIMBAIOIIMNA MEXaHU3M, BBIIOJHEHHBI C BO3MOXKHOCTBIO YJIaBJIMBAaHUS IIBLIY,
o0pasyromiencs: Ha 3Tanax pa3pe3aHus U MOJUPOBAHMSL.

[0044] B cooTBeTcTBUHM C ele OJHUM BAapPUAHTOM OCYINECTBJEHHS PACKPBIT CIOCOD
W3TOTOBJICHUs] YAJIMHEHHOIO YCWJIMBAIOLIEIO COCTABJISIOLIETO 3JI€MEHTAa, KOTOPBIM COCTOUT U3
KOMIIO3UIIMOHHOTO MaTepualia, apMHPOBAHHOIO BOJIOKHAMH, U KOTOPbIM BBIMOJHEH C
BO3MOKHOCTBIO HCIIOJIB30BAHUSI B YCHJIMBAIOLIEM 3JIEMEHTe, paboTarmeM Ha pPacTsSKEHUE.
Croco® BkirOWaer srtambel  00pa3OBaHMA —YAJIMHEHHOTO KOMIIO3UIIOHHOTO —MaTepuaa,
apMHMPOBAHHOIO BOJOKHAMM U HMEIOLIEro MPOJOJbHYIO LEHTPAIbHYI0 OCb, MPU 3TOM
KOMIIO3ULIMOHHBIM MaTepuall, apMUPOBAHHBIM BOJOKHAMMU, COAEPKUT CBSI3YIOIIYI0 MaTpULy U
MHO>KECTBO apMUPYIOLIMX BOJIOKOH, Pa3MELIEHHbIX B CBsA3yrouleidl marpuue. Bo Bpems stama
o0pa3oBaHUsl KOMIO3ULMOHHOTO Marepualia, apMUPOBAaHHOTO BOJOKHAMH, IO MEHbLIEH Mepe,
IepBO€ ONTHUYECKOE BOJOKHO 3aJ€NbIBAIOT B KOMIIO3ULMOHHBIN MaTepuas, apMHUPOBAHHBIN
BOJIOKHAMH, IIpU 3TOM I€PBOE ONTHYECKOE BOJOKHO MPOXOAUT OT MEepBOro KOHL@A
KOMIIO3ULIMOHHOIO ~ MaTepuajla, AapMHPOBAaHHOIO  BOJIOKHaMH, JO  BTOpPOro  KOHLA
KOMIIO3ULIMOHHOTO MaTepuana, apMUPOBAHHOIO BOJIOKHAMU. KOMINO3MIIMOHHBIN MaTepual,
ApMHUPOBAHHBIN BOJIOKHAMH, Pa3pe3ar0T BOJM3M MEPBOro KOHIA KOMIIO3MLMOHHOTO MaTepuaa,
ApPMHUPOBAHHOTO BOJIOKHAMH, TPU 3TOM MPHU pa3pe3aHud OOpa3yrT NEPBYIO MOJIYYEHHYIO
paspesaHueM, TOPLEBYIO MMOBEPXHOCTb, KOTOPAs SIBJSIETCS MO CcyliecTBy Iutockoi. Ilocne storo
NEPBYIO TOJYYEHHYIO pa3pe3aHHeM, TOPLEBYIO MOBEPXHOCTb MOJHPYIOT Ui 0Opa3oBaHUs
VAJIMHEHHOTO  YCWJIMBAKOLIETO  COCTAaBJSIOINETO  3JIEMEHTA,  KOTOPBIA  COCTOMT U3
KOMITIO3UIIMOHHOTO MaTepuala, apMHUPOBAHHOTO BOJIOKHAMH, U MMEET IMOJUPOBAHHYIO IEPBYIO
TOPLIEBYIO MOBEPXHOCTb, NPH 3TOM IOJUPOBAaHHAs IMepBas TOPLIEBasl MOBEPXHOCTb COAEPIKUT
KOMITIO3ULIMOHHBIM MaTepuaj, apMUPOBAaHHBI BOJIOKHAMM, M TMEPBBbIH KOHEL ONTUYECKOro
BOJIOKHA.

[0045] Bermeykasanabsiii crocod MokeT OBITH OXapakTepU30BaH KaK HMEROLIHI
YCOBEPLICHCTBOBAHUS W/HIIN JIOTIOJIHUTENbHBIE 3TAIbL, KOTOPblE MOTYT OBITH pEaTM30BaHbI O
OTIENBHOCTH WIH B JIOOOW KOMOWHAIMH. B COOTBETCTBUU ¢ OJHOW XapaKTEPUCTUKOH CIOCOO
BKJIFOYAET JTalbl BTOPOrO paspe3aHdss KOMIIO3ULUOHHOIO MaTepuaia, apMHUPOBAHHOTO
BOJIOKHaMH, BOJIM3H BTOPOTO KOHIIA KOMITIO3UILMOHHOTO MaTepHaia, apMUPOBAHHOTO BOJIOKHAMH,

IPU 3TOM IIPH BTOPOM pa3pe3aHuu oOpa3yroT BTOPYIO MOJYYEHHYIO pa3pe3aHHeM, TOPLEBYIO



13

MOBEPXHOCTb, KOTOpasl SIBJSIETCS] 1O CYLIECTBY IJIOCKOH, M MOJUPOBAHUSL BTOPOH IMOJYyYEHHOH
pa3pe3aHueM, TOPLEBOH MOBEPXHOCTH Ml OOpa3OBaHUs BTOPOH NOJHPOBAHHOW TOPLIEBOH
MOBEPXHOCTH, COMAEPKAIIEH KOMIIO3ULMOHHBIN MaTepHall, apMUPOBAHHbIN BOJIOKHAMU, U BTOPOH
KOHELl [IEPBOr0 ONTUYECKOr0 BOJIOKHA.

[0046] B coorBercTBUM ¢ ApPYroil XapakTEPUCTHKON CrMoOco0 BKIFOYAET OTAarlbl
3a/1eJbIBaHNsA, IO MEHbILEH Mepe, BTOPOr0 ONTUYECKOrO BOJIOKHA B KOMIIO3ULIMOHHBIN MaTepuall,
apMHUPOBAHHBII BOJIOKHAMH, BO BpeMs 3Tama oOpa3oBaHMs KOMIIO3MLIMOHHOTO MaTrepuana,
apMHUPOBAHHOTO BOJIOKHAMHU, ITPH 3TOM BTOPOE ONTHUYECKOE BOJIOKHO IIPOXOAUT OT MEPBOr0 KOHLA
KOMITIO3ULIMOHHOIO ~ MaTepualjia, AapMHPOBAHHOIO  BOJIOKHAMH, JIO  BTOpPOro  KOHILA
KOMITO3ULIMOHHOI'O MaTepuaja, apMUPOBAHHOIO BOJOKHAMU. B npyrom ycoBeplLIEHCTBOBAHHOM
BapUaHTe Croco0 BKJIIOYAET 3TaN 3aJeNIbIBAHUS, 1O MEHBbIIEeH Mepe, TPEThero ONTHYECKOro
BOJIOKHA B KOMIIO3ULMOHHBIM MaTepuas, apMHUPOBAHHBIA BOJIOKHAMH, IPU 3TOM TpPETHE
ONTHUYECKOE BOJIOKHO MPOXOAUT OT MEpBOro KOHIA KOMIIO3ULMOHHOIO —MaTepuana,
aPMHUPOBAHHOI'O BOJIOKHAMHU, A0 BTOPOro KOHIIA KOMIIO3ULIMOHHOIO MaTepuaia, apMUPOBAHHOTO
BOJIOKHAMH. B JOMOJHHUTENBHOM YCOBEPIIEHCTBOBAHHOM BAapUaHTE CHOCO0 BKIJIIOYAET 3Tall
3a€NbIBAHNs, 110 MEHBIIEH Mepe, 4YeTBEPTOro ONTUYECKOrO BOJOKHA B KOMIIO3ULMOHHBIN
MaTepuaJl, apMUPOBAHHBIN BOJOKHAMH, MPU 3TOM YETBEPTOE ONTUYECKOE BOJIOKHO MPOXOIUT OT
NEepPBOro KOHLA KOMIIO3MLIMOHHOIO MaTepuaia, apMUPOBAHHOIO BOJIOKHAMHM, IO BTOPOrO KOHLA
KOMITO3ULIMOHHOI'O MaTepuaia, apMUPOBAHHOTO BOJIOKHAMM.

[0047] B cooTBETCTBHM C €11€ OJJHON XapaKTEPUCTUKON ONTUYECKHUE BOJIOKHA PA3MELLIAIOT
KOHLIEHTPUYECKH BOKPYI MPOJOJBbHOM LEHTPAJbHOH OCH YCHWIMBAIOLIErO COCTaBIISAIOIIETO
3JeMeHTa. B Apyrom yCOBEpIIEHCTBOBAHHOM BapUaHTE IIPOAOJbHAsi LEHTPaJbHAs OChb
YCHUJIMBAIOIIEr0 COCTABJISIIOIIErO 3JIeMEHTa CBOOOAHA OT ONTHYECKUX BOJIOKOH. B cooTBeTcTBUM
C elle OJHOM XapaKTepUCTUKOW YCHUIMBAIOIIMHM COCTaBJSIOLIMI 3JIEMEHT MMEeT IJIMHY,
COCTaBJIIIOLIYIO, 1O MEHbIIed Mepe, mpuonusurenbHo 3500 merpoB. B coorBercTBuu C eme
OIHON XapaKTEPUCTUKOW YCUJIMBAIOIIMI COCTABJSIOIIMN 3JIEMEHT HUMEEeT [UIUHY, He
MPEBBIIAINY0 MPUOIU3UTENbHO 7500 MeTpoB. B COOTBETCTBHM C elile OAHOMN XapaKTePUCTUKOM
CHOCO0 AOMOTHUTEIBHO BKIIFOUAET 3TAIl HAMOTKH KOMIIO3UIIHOHHOTO MaTepHaa, apMUPOBAHHOTO
BOJIOKHaMH, Ha KaTyLIKy, NIEpea dTalaMH paspe3aHus U NOJupoBaHusA. B cooTBeTCcTBHM C ele
OIHOW XapaKTepUCTUKON apMHUPYHIOIIHE BOJOKHA COAEPKAT MNPOXOIAIIHE B MPOAOJBHOM
HaIMpaBJICHUH, YIJEPOJHbIE BOJOKHA. B COOTBETCTBUU C €lle OJHOW XapaKTePUCTHKOW 3Tarl
o0pa3oBaHMUs YUIMHEHHOTO KOMIIO3MLIMOHHOTO MaTepHajia, apMHPOBAHHOTO BOJIOKHAMH, M
3a€NbIBAHNS]  ONTUYECKUX BOJIOKOH BKJIIOYAET BBITATMBAHHE APMHUPYIOIIMX BOJOKOH U
ONTHYECKOTO (-MX) BOJIOKHA (BOJIOKOH) MOCPEACTBOM YCTPOHCTBA IUIsI MynTpy3uu. B nmpyrom
YCOBEPLICHCTBOBAHHOM BapHWaHTe JTam (-bl) pa3pe3aHus KOMIIO3MLIMOHHOTO MaTepHaa,
ApMHUPOBAaHHOTO BOJIOKHAMH, BKJIIOHAaeT (-I0T) paspe3aHue NOCPEICTBOM IPUBOIUMON B
IOBUKEHHE, aOpa3suBHOW pexyliell KpOMKU. B COOTBETCTBUU C ele ONHON XapaKTepPUCTHKOU
aOpasuBHasI pexxyInas KpOMKa COIEPKUT adpa3uBHOE 3€PHO, UMEIOIIee pa3Mep, COCTABIISIOIINH,
no MeHblnedl mepe, nmpuOmusutenbHo 30 MKM. B ApyroMm ycoBeplIeHCTBOBAHHOM BapHaHTE

NPUBOIUMYIO B ABIDKEHHE, A0Pa3UBHYIO PEXKYIIYIO KPOMKY ITPUBOSAT BO BpallleHUE IOCPEICTBOM
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JABUTATEJIs1 BO BPEMsl 5Tara pa3pe3aHusl.

[0048] B coorBercTBUM ¢ emne ONHOH XapakTePUCTUKOH CIOCOO BKIIOYAET JTarm
3aKpeIUIeHUs] IEPBOro KOHLA KOMIIO3ULIMOHHOIO MaTepuajia, apMUPOBAHHOTO BOJIOKHAMH, TaK,
9YTOOBI NEPBbIM KOHEI| ObUI pa3MelleH IO CYLECTBY OPTOTOHAJbHO OTHOCHUTENBHO pPEXyluen
KPOMKHM BO BpeMs JTama paspes3aHus. B 1npyroM yCOBEpPLIEHCTBOBAHHOM BapUaHTE 3Tall
MOJIMPOBAHUS  BKJIKOYAET TMOJMPOBAHUE T[EPBOM MOJYYEHHOH pa3pe3aHueM, TOPLEBOM
MOBEPXHOCTU MOJIMPYIOLIEH MOBEPXHOCTHIO. B eme 0ogHOM yCOBEpLIEHCTBOBAHHOM BapUaHTE
NOJIUPYIOIIAasi TMOBEPXHOCTh COAEPKHUT alOpasMBHOE 3E€pHO, HMMEIOIIee pasMep 3€pHa, He
NPEBBIIAIINNN NPUOIH3UTEIBHO 25 MKM. B COOTBETCTBMU C elne OOHON XapakTepUCTHKON
crnoco0 BKJIIOYAET JTal OXJAXKACHUS MEePBOrO KOHIA KOMIIO3MLMOHHOTO —MaTepuaa,
ApMHUPOBAHHOT'O BOJIOKHAMH, MEPE]] STATIOM TOJIMPOBAHUS F/UITH BO BPEMsI STara MOJIMPOBAHHS.

OIMMCAHUE YEPTEXEH

[0049] Dur.1A u 1B wuumOCTpUPYIOT BUIBI B MEPCHEKTHBE HEU30JIMPOBAHHBIX
BO3YIIHBIX 3JIEKTPUUECKUX KaOenel.

[0050] Pur2A u 2B WUIOCTPUPYIOT TMONEpeYHble CEUEHUs YCHJIMBAIOIIUX
COCTABJSIFOLIUX 3JIEMEHTOB M3 KOMIIO3ULIMOHHOTO MaTepuajaa, KOTOpbIE BBINOJIHEHBI C
BO3MOYKHOCTBIO HICTIOJIB30BAHUS B BO3IYIITHOM 3JIEKTPUYECKOM Kabede.

[0051] Dur.3A-3F unnrocTpupyroT MONEPEUHble CEUEHHs YCUINBAOIINX COCTABIISIOIINX
3JIEMEHTOB M3 KOMITO3MIMOHHOTO MaTepuasa, BKIIOYAIOIUX B CE0S ONTHYECKHE BOJIOKHA,
COTJIACHO BapUaHTaM OCYINECTBIIEHHS HACTOSIIETO PACKPBITUS H300pETeHNUSI.

[0052] ®ur.4 nnaroCTpUPYET CXEMATUUECKUN BU CUCTEMBI AJIsI ONIPEAEIICHNs] COCTOSTHUS
YCUJIMBAIOLIErO 3JIEMEHTA U3 KOMIIO3ULIMOHHOIO BApUAHTa COTJIACHO BAPUAHTY OCYLIECTBJICHUS
HACTOSIIIEr0 PaCKPBITHs N300pETEHNS.

[0053] ®ur.5 wUIOCTPUPYET CBETONEPENAIOLIEE YCTPOMCTBO COMIACHO BAapUAHTY
OCYLIECTBJICHHSI HACTOSIIIErO PACKPBITHS N300pETeHNS.

[0054] ®ur.6 wmTEOCTPUPYET YCTPOWUCTBO OOHAPY)KEHHS] CBETa COMIACHO BAPHAHTY
OCYIIECTBJICHHsSI HACTOSIIIETO PACKPBITHS H300pETeHUS.

[00S5] ®ur.7A u 7B WUIIOCTPUPYIOT MHCTPYMEHT Uil pa3pe3aHuss U IMOJUPOBAHUSA
COTJIACHO BapUAHTYy OCYLIECTBICHUSI HACTOSIIErO PACKPBITH U300PETeHUsI.

OITMCAHUE BAPUAHTOB OCYIIECTBJIEHUA

[0056] Hacrosimee packpbiTHe H300pETEHHs HANpPABIEHO HA CHUCTEMBI, CIIOCOOBI,
KOMITOHEHTBI U UHCTPYMEHTBI, KOTOpbIEe 00ECMEUNBAIOT BO3MOXKHOCTh OMPENETICHUsT COCTOSHUS
YCUWJIMBAIOLIErO 3JIEMEHTa U3 KOMIO3ULMOHHOTO MaTepuasa, apMUPOBAHHOIO BOJIOKHAMH, AJIS
OnpeneaeHns KOHCTPYKTUBHON LEJIOCTHOCTH YCUJIMBAIOLIErO 3JEMEHTA U3 KOMIIO3ULIMOHHOTO
MaTepHuana.

[0057] Yto kacaeTcsi TEPMUHOB, UCIIONB3YEMbIX B JAHHOM PACKPBITHH U300pPETEHUs], TO
YCWINBAKOIIUN 3JieMeHT (strength member) W3 KOMITO3UIIMOHHOTO MaTepHalia, apMHPOBAHHOTO
BOJIOKHAMH, TNPEJCTABIISAET COOOH KOHCTPYKTHUBHBIN 3JIEMEHT M3 KOMIIO3MLIMOHHOTO MaTepuaa,
apMHUPOBAHHOT'O BOJIOKHAMH, HMCIIOJIB3YEeMbIi B HEKOTOPOW 00NacTH MPUMEHEHUs (Harpumep, B

HEU30JIMPOBAHHOM BO3AYIIHOM 3JICKTPUICCKOM Ka6ene), HarpuMmep, BCJICACTBUEC €T0 MAJIOrO BECa
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¥ XOPOIINX MEXaHUYECKUX CBOMCTB (HAIPUMeEDp, BBICOKOH MPOYHOCTH HA Pa3phIB) IO CPABHEHUIO,
HampuMmep, co ctainbro. KOMNO3ULMOHHBIN MaTepuall, apMUPOBAHHBIN BOJOKHAMU, BKIIIOYAET B
cebst apMUPYIOIIHE BOJOKHA B CBSI3YIOIIEH MaTpHIle. Y CHIIMBAIOIIUN JIEMEHT MOXKET COEePKATh
oauH (TO ecTh, He DoJee, YeM OJIMH) YCHJIMBAIOLINH COCTABISAIOIININ 31eMeHT (strength element)
(manmpumep, mpencraBisieT COOOM  OZHOKOMIIOHEHTHBIH — YCHIIMBAIOINUHM  3JIEMEHT U3
KOMITO3MLIMOHHOT'O MaTepHuaia, apMUPOBAHHOT'O BOJIOKHAMHU) HITH MOXKET COCTOSITh U3 HECKOJIbKHX
YCUIMBAIOIIUX COCTABJIAIOIIMX 3JIEMEHTOB U3 KOMIIO3ULMOHHOIO MaTepuasa, KOTOpbIe
COEAMHEHbI (HampuMep, CKPYYEHbI, CBUTbl HWIH HHBIM 00pa3oOM CBSI3aHbI BMECTE) IS
(bopMHUpPOBaHUS YCHIIMBAIOLIETO 3JieMeHTa. [10 CyLiecTBy, B HACTOSLIEM PACKPBITUH U300pETeHNUs
TEPMUHBl (YCUJIMBAIOIIMI 3J€MEHT» U «YCWIMBAKOLUNA COCTABJSIOIIMM 3JIEMEHT» MOTYT
HCIIOJIb30BAThCs KAK B3aMMO3aMEHsIEMblE, B YaCTHOCTH, TOTAd, KOTAA YCUJIMBAIOIIMN 3JIEMEHT
BKJIFOYAET B C€0s OIMH YCHIIMBAIOLIUHA COCTABJISIFOIIUI 3JIEMEHT.

[0058] Cucrembr U CcrmOCOOBI JUIsl OTNpeneNieHHs] COCTOSIHHS, PAcCKPBITbie B JAHHOM
NOKYMEHTE, MOTrYT MpeAyCMaTpUBaThb HCIOJb30BAHUE YCUJIMBAIOLIETO 3JIEMEHTA, KOTOPBIN
BBIITOJIHEH CO crieu(uuecKkoil KOHPUTypanmen Ayl HCIONb30BAHUS B JAHHBIX CHUCTEMax M
croco0ax M ¢ BO3MOJKHOCTBIO HCIIOJIb30BAHMSI B aHAJIOTMUYHBIX CUCTEMax U criocobax. B ogHOM
BAPUAHTE OCYINECTBJIEHUS] PACKPBITBI CHUCTEMbl U CIIOCOOBI ISl ONPENEeNIeHUS COCTOSHUS
YCUJIMBAIOLIErO 3JIEMEHTA U3 apPMHUPOBAHHOI'O BOJIOKHAMH, KOMIO3ULHUOHHOIO MaTepuana, Nnpu
5TOM YCHJIMBAIOLIMH 3JIEMEHT U3 KOMITO3UL[MOHHOI'O MaTepHaja BKJIOYaeT B ce0sl yCHUITNBAIO LU
COCTABJSIFOLIUN 3JIEMEHT W3 KOMIIO3ULIMOHHOTO MaTepuaja, apMHUPOBAHHOTIO BOJOKHAMU,
UMEIOIIUN, 110 MEHBbLIEH Mepe, NMEePBOE ONTUYECKOE BOJIOKHO, Pa3MELIEHHOE B YCHIMBAIOLIEM
COCTABJISAIOLIEM 3JIEMEHTE, CBETONEpENarollee yCTPONCTBO, (PYHKIMOHAIBHO COEAMHEHHOE C
HePBBIM KOHIIOM YCHJIMBAIOLIETO COCTABIISIIOLIETO 3JIEMEHTA, U YCTPOHCTBO OOHAPYIKEHUS CBETA,
(YHKIIMOHAJIBHO COEUHEHHOE CO BTOPBIM KOHIIOM YCHJIMBAIOLIETO COCTABIISIFOLIETO 3JIEMEHTA.
Cuctemsbl U CriOCOOBI BBINOJIHEHB! ¢ BO3MOKHOCTBIO OIPEAETICHUs] COCTOSHUS YCHUIINBAIOLIETO
SJIEMEHTa [UIsl  ONpPEAENIEHUsT TOro, YXYIALIEHbl JIM KOHCTPYKTHUBHBIE XapaKTEPUCTHKU
ycuiauBamomero syneMeHta. CHCTEMbl U CHOCOOBI SIBJISTFOTCS SKOHOMHYHBIMH U OTHOCHUTENIBHO
NPOCTHI B peaiu3aliu B JIOOOH MOMEHT B MPOLIECCE M3TOTOBJIEHUS U MOHTA)Ka yCHIIMBAIOIIETO
3JIEMEHTA.

[0059] CornacHo HacTOsIIEMY PACKPBITHIO U300pETEHHUS YCUIMBAIOIIUN 3JIEMEHT W3
KOMITO3UI[HOHHOTO MaTrepHalia, apMHUPOBAHHOIO BOJIOKHAMH, MOXKET WMeTh OIHY N Oolee
XapaKTEPUCTHK, KOTOPbIE 00ECTIEYNBAIOT BO3MOKHOCTD ONPEAEIICHHST COCTOSIHUS YCHITUBAIOIIErO
3JIEMEHTA B CUCTEME M CIOCO0e OMpENeNeHUs] COCTOSHUS, XOTS XapaKTEPUCTHKHU YCHIINBAIOIIETO
3JIEMEHTA, COCTOSILIEr0 W3 KOMIIO3ULMOHHOIO MaTepuasa, apMHUPOBAHHOIO BOJIOKHAMH, U
PACKPBITOTO B TAHHOM JOKYMEHTE, MOTYT TaK)K€ CIIOCOOCTBOBATH €r0 MCIIOJIIb30BAHHIO B APYTHX
CUCTEeMax U B IPYTUX CIOCco0ax.

[0060] YcunuBaromue »31€MEHTBI MOTYT OBITh HCIIOJNB30BAaHBl B CaMBIX pa3HbIX
INPUMEHEHUSIX B KOHCTPYKTHBHBIX DJJIEMEHTaX, B YAaCTHOCTH, B KaueCTBE YCHJIMBAIOLIETO
3JIeMEHTa, PaloTaroIIero Ha pacTsDKeHHe. B OMHOM KOHKPETHOM BapHaHTE OCYIIECTBIIEHUS

YCI/IJ'II/IBaIOH_II/Iﬁ OJIEMEHT H3 KOMIIO3UIMOHHOIO Marepuajda, apMHPOBAHHOI'O BOJIOKHAMU,
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BBINTOJIHEH C BO3MOYKHOCTBIO HUCIIOJIB30BAHUS B BO3AYLIHOM 3JIEKTPHUECKOM Kadele, HanmpuMmep,
HEM30JMPOBAHHOM BO3JIYIIHOM 3JieKTpuyeckoM kabene. Kak oTmeueHO Bbllle, BO3YLIHBIE
JNIEKTpUYUECKUEe Kabenu AJsl mepefaqvdl W/WiN pacnpeneseHus SJEKTPOSHEPrHH, KaK IMPaBHIIo,
BKJIFOYAIOT B Ce0sl ILIEHTPAJbHBI YCUIMBAIOIIUN DSJIEMEHT M JJIEKTPUYECKHH IPOBOIHUK,
pa3sMELIeHHbIN BOKPYT YCUIIMBAIOLIET0 3JIEMEHTA U ONUparoIIuiics Ha Hero. HecmoTpst Ha To, 4TO
YCUWJINBAIOLUN 3JIEMEHT TPAJULMOHHO U3TOTaBIMBAIN U3 CTAIH, TAKUE CTAJIbHbIE YCUIUBAIOIINE
3JIEMEHTBI BCE B OOJIBLIEH CTENEHN 3aMEHSIOTCS YCIIINBAIOLIMMH 3JIEMEHTAMH, M3TOTOBJICHHBIMU
U3 KOMIIO3MIMOHHBIX  MAaTe€pUajoB, B YaCTHOCTH, W3 AapMHUPOBAHHBIX  BOJOKHAMH,
KOMITO3UI[HOHHBIX MAaTEPUAJIOB, KOTOPbIe 00ECTIEUYNBAIOT MHOTO CYIIECTBEHHBIX MPEUMYIIECTB.
Takue ycunusaromue 3J€MeHThI U3 KOMIIO3ULMOHHBIX MAaTEPUAJIOB, ApPMUPOBAHHBIX BOJOKHAMU,
MOTYT BKJIIOUaTh B Ce0sl ONMH YCHJIMBAKOIIMNA COCTABJIIIOLIUI 3JIEMEHT (Hampumep, OIHH
CTep)KeHb) M3  KOMIIO3MLIMOHHOTO  Marepuaja, apMHPOBAHHOTO  BOJIOKHAMH,  Kak
npowurocTprpoBano Ha ¢ur.1A. Ilpumep Takoi koHpuUrypanmu packpeiT B nareHte CIIIA Ne
7,368,162 na umsa Hiel u ap., ykazaHHOM Bble. B anbTepHaTMBHOM BapHaHTE yCHIMBAIOIIUN
3JIEMEHT M3 KOMIIO3MIMOHHOIO MaTepuana MOXKET COCTOSTh W3 MHOXECTBA OTHEJIbHBIX
YCHJIMBAIOIIUX 3JIEMEHTOB (HAIPUMep, OTIENbHBIX CTEPKHEH) N3 KOMIIO3ULIHOHHOTO MaTepHaa,
apMHUPOBAHHOTO BOJIOKHAMH, KOTOpbIE (PYHKLIMOHAIBHO COENUHEHBI (HAIPUMeEp, CKPYUYEHBI M
CBUTHI BMeCTe) IJIsi (POPMHUPOBAHMS YCHJIMBAIOLIETO 3JIEMEHTA, KaK MPOWLIIOCTPHPOBAHO Ha
¢ur.1B. IIpumepsl TAKMX MHOTOKOMITOHEHTHBIX YCHIIMBAIOIINX 3JIEMEHTOB U3 KOMITO3ULIHOHHOTO
MaTepHuaia BKJIFOYAIOT, CPEIH IPOYEro, YCWINBAK NN 3JIEMEHT U3 KOMIIO3ULIMOHHOIO MaTepuaa
C aTIOMUHHMEBONW MaTtpuuel, npowunocTpuposBanHblii B nareHte CIIA Ne 6,245,425 na ums
McCullough u ap., MHOTOKOMIIOHEHTHBIH YCHIINBAIOIINN 3JIEMEHT C YTJIEPOAHBIMU BOJOKHAMH,
npowurocTpupoBanHeli B mateHTte CIHIA Ne 6,015,953 wa wums Tosaka w gp, wu
MHOTOKOMIIOHEHTHBIH YCUJIMBAIOIINUN 3JIEMEHT, NMpousuitocTpupoBaHHbiii B nateHre CIIIA Ne
9,685,257 na ums Daniel u np. Kasxnapiit u3 3tux narentos CIIIA mogHOCTBIO BKJIOUYEH B TAHHBIN
JOKYMEHT MyTeM CCbUIKH. MOryT ObITh MCIOJB30BAaHbI IPYrHe KOHPHUTYPALMH yCHIHBAOIIETO
3JIEMEHTA U3 KOMIIO3ULMOHHOIO MaTepualia, apMUPOBAHHOIO BOJIOKHAMHU.

[0061] Eciu cHOBa OOpaTUTBCS K BAPHAHTY OCYLIECTBJICHUS 1O Gur.l A, MOKHO BHIETb,
YTO BO3AYIIHBIN 3JIeKTpudeckuii kadenb 120A BkirogyaeT B ceOst mepBblii mpoBOAs M ciiok 122a,
cozepKalluii MHOXXECTBO TOKOIPOBOAAIIMX KU 124a, KOTOpbIE HAMOTaHbI O CIUPAJIN BOKPYT
YCWJIMBAIOLIETO BJeMeHTa 126, KOTOpbIH COCTOUT U3 KOMIO3ULIMOHHOTO MaTepuana,
APMUPOBAHHOTO BOJIOKHAMM, U CONEPKUT OAWH YCUJIMBAIOUIMN COCTABJIAIOIINN 37eMeHT 127 u3
KOMMNO3ULIMOHHOTO MaTepHaja, apMUPOBAHHOrO BOJOKHamu. Tokompoopasuiue sxkuibl 124a
MOTYT OBITh M3TOTOBJIEHbI M3 MPOBOISAIINX METAJIOB, TAKUX KaK Melb WIH aJIOMHHHNA, U JJIS
UCTIOJIb30BAHUSI B HEU3OJIMPOBAHHBIX BO3IYLIHBIX 3JIEKTPUYECKHX KaOelsiX OHHU, KaK MPAaBUIIO,
WU3TOTOBJICHBI U3 AJTIOMUHUsI, HAIIPUMeEpP, YIPOYHEHHOTO AJIOMHUHUSA, OTOXKEHHOIO aJFOMHUHUS
W/WIM aTIOMHMHUEBBIX CIUIaBoB. IIpoBopsine marepuasbl, HapUMep, AIOMUHHHA, HE MMEOT
MEXaHUUECKUX XapPaKTEPUCTUK (HAIPpUMeEp, TOCTATOYHOHN MPOYHOCTU HA Pa3pbIB), JOCTATOUHBIX
IS TOTO, YTOOBI OHU OBLITH CAMOMOAAEPKUBAKOIIMMUCS MPH MOBEIINBAHUH MEXY OallleHHbIMU

ornopamu i OOpa3oBaHMs BO3AYIIHOM JIMHUU 3JEKTponepenaydd, NperIHa3HAueHHOW s
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nepenayn U/ Uiy pacrnpeneseHus 3yekTposHeprun. CienoBaTenbHO, BO3AYLUIHbIN 3JIEKTPUIECKUI
kabenp 120A Bxurowaer B ce0sl yCHIMBAIOIIMN 3JeMeHT 126 mia obecrieueHust Onopbl AJs
npoBoAsAmux cioeB 124a/124b, xorma Bo3nymHbIA snekTpudeckuil kabenp 120A monsemeH
Mexay OallleHHBIMU ONOPAMH IOJT BHICOKUM MEXaHUYECKHM HATSDKEHUEM.

[0062] Kak npousutrocTpupoBaHo Ha ¢ur. 1A, Tokonposozsiue xuibl 124a/124b umeror
IO CYIIECTBY TPANEMEeBUIHOE TIONEPEUHOe CEYEHUE, XOTS MOTYT OBITh HCIOJIb30BAHbBI M PYTHE
KOH(UTypanuy, Takue KakK KpyIible MOMepedHble cedeHus. M cnonb30BaHHE MHOTOYTOJIBHBIX
NOTIEPEYHBIX CEYEeHUH, TaKUX KakK TpPANeLUeBHIHOE TMOMEePEeUHOe CedeHue, 00ecreunBaeT
MPEANOYTUTENBHOE YBEINYEHUE IJIOIAIU TONIEPEUHOr0 CEUEHHSI TPOBOALIErO METAIIA IIPU TOM
s¢dexTuBHOM auameTpe Kabessi, HampuMmep, Mo CPABHEHHIO C JKWJIAMH, MMEIOLIMMH KPYTJIOe
nornepevyHoe ceuenne. Kak mpomnmrocTpiupoBaso Ha (ur. 1A, BO3AyIIHBIH 3JIEKTPHUECKHI KaOesb
120A Brumrouaer B ceOsi BTOPOH MPOBOASIIUI cioi 122b, 9to sBIsieTCs TUNHYHBIM, MPU 3TOM
NpOBOASIINH ci0i 122b comep kuT MHOKECTBO TOKOIPOBOASIIIUX KU 124b, KOTOpBIE HAMOTAaHBI
IO CIIUPaJIA BOKPYT MEPBOTO MpoBoasmero cios 122a. Caeayer MOHUMATh, YTO TAKHE BO3IYIIHbIE
3NIEKTpUUECKHEe Kadeau MOTyT BKJIKOYaTh B ceOsl ONWH MPOBOMSALIMNA COM mim Oojee IBYX
MPOBOJSALIUX CJIOEB B 3aBUCUMOCTH OT 3aJJaHHOTO NMPUMEHEHUs] BO3AYLIHOIO 3JIEKTPUYECKOTO
kabes.

[0063] ®ur.1B nnnrocTpupyeT BapHaHT OCYLIECTBJIEHUS BO3AYLIHOIO 3JIEKTPHYECKOIO
kabemst 120B, KOTOpBIA aHAJIOTMYEH 3JIEKTPUYECKOMY KaOelro, MpOWLTIOCTPUPOBAHHOMY Ha
¢ur.1A, npu >TOM YCHIMBAIOUWIUN 3JieMeHT 128 COHEepKUT MHOXKECTBO OTHEIbHBIX
APMUPOBAHHBIX  BOJIOKHAMH, VCHJIMBAIOIIMX  COCTABJISIOLIMX  3JIEMEHTOB  (HAampumep,
YCUJIMBAIOIIUX COCTABJISIOMINX 3JIEMEHTOB 129), KOTOpblE CBUTBHI WJIM CKPY4YEHBI BMECTE IJIs
¢dbopmupoBanus ycuiuparoiero snemenra 128. HecMotpsi Ha TO, 4TO YCHIIMBAIOLIUI 3JIEMEHT,
NPOUJUTIOCTPUPOBAHHbIH Ha ¢ur.1B, BkimowyaeT B cebsd ceMb OTHENbHBIX YCHIMBAOIINX
COCTAaBJISIIOLIMX 3JIEMEHTOB, CleyeT NOHMMAaTb, YTO MHOTOKOMIIOHEHTHBIM YCHJIMBAKOLIUM
SJIEMEHT MOJXKET BKJIOUaTh B ceOs Jr000e YHCIO YCUIMBAIOIIMX COCTABJSIFOIIUX 3JIEMEHTOB,
KOTOPO€ COOTBETCTBYET KOHKPETHOMY IPUMEHEHUIO.

[0064] DPur2A wu 2B WUIOCTPUPYIOT MONEpEYHble CEYEHUs [BYX IPUMEPOB
YCHWJIMBAIOLIETO COCTABJSAIOIIETO 3JIEMEHTAa M3 KOMIO3ULMOHHOIO Marepualia, apMUPOBAHHOIO
BOJIOKHaMU. Pur.2A WITIOCTPUPYET ApMHUPOBAHHBIN BOJIOKHAMH, YCHUJIMBAOLIUN COCTABJISIFOLITII
snemeHT 220A, uMeEOIUH BHYTPEHHIOK cepaueBuHy 228A, koropas BKIOUaeT B cebs
MPOXOASAIINE B MPOJOJBHOM HAINPABJICHUH, YIVIEPOAHBIE APMUPYIOIINE BOJOKHA B NMOJIMMEPHON
MaTpULe, HANpuUMep, B TEPMOIUIACTUYHOM MOJUMEPE WIN TEPMOPEAKTUBHOM IOJIHUMEPE.
BnyTtpennsisi cepaueBuHa 228A  OKpyXkeHa Hapy)KHbIM = INOJUMepHBIM cioeM 230A,
U3TOTOBJIEHHBIM W3 H3OJIMPYIOIIETO TojuMepa (Hampumep, TMOJMMEpa C  BBICOKOH
IV3JIEKTPUUECKON MPOHUIIAEMOCThI0), Takoro kak [193K (mommsdupsdpupkeron). Crnoit 230A
3aIIMINAET YrepOAHbIE BOJIOKHA BHYTpPEHHEHN cepAleBUHbI 228 A OT KOHTaKTa C MPOBOASIIUM
cnoeM (cM. ¢ur.1), KOTOPbIH MOXKET BBI3BIBATDH HJIEKTPOXMUMUYECKYIO KOPPO3HIO altoMuHMs. B
BapUAHTE OCYIIECTBIICHU, IPOUJUTIOCTPUPOBAHHOM Ha (ur.2B, ycunuBaromuii CoCTaBIA0LEMY

sneMeHT 220B Bxitouaer B ceOst BHYTPEHHIOIO cepAaLeBUHY 228B 13 mpoxonsdmux B MPOAOIbHOM
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HAIPaBJICHUH, YIJIEPOAHBIX BOJOKOH B IMOJUMEPHOW MAaTpuLe U HapykHbd ciaoi 230B wu3
U30JIUPYIOIUX CTEKJIOBOJIOKOH (HAalpUMep, HENMpPEPBIBHBIX CTEKJIOBOJIOKOH) B MOJMMEPHOMN
matpune. Hapyxubii cimoit 230B M3 CTEKJIOBOJOKOH OO0ECHEeYMBAET HANEKHYIO 3allHUTY
YIJIEPOHBIX BOJIOKOH OT KOHTAKTa € MPOBOIAIIMM CJIOEM U NMPUIAET MOBBILIEHHYIO 'MOKOCTb
YCHWJIMBAIOLEMY COCTaBJISIIOLIEMY 3JieMeHTy 220B, Tak 4TO yCHWIMBAIOIIMM COCTAaBJISIOLIUMA
SJIEMEHT M 3JIeKTPUYEeCKUH Kabeab MOryT ObITh HAMOTaHbl HAa KaTYIIKy MJISI XPAaHEHUs U
TPAHCTIOPTHPOBKU Oe3 MOBPEXKIEHHUs] YCHIMBAKOLIEr0 cocTaBisitomiero sjiemeHta 220B. Kak
NpPaBWIO, KOIAa YCUJIMBAIOIIUN 3JEMEHT O0pa3oBaH M3 MHOXKECTBA  YCHJIMBAOLINX
COCTABJISIFOLIMX 3JIEMEHTOB, OTIEJIbHbIC YCUIMBAIOIINE COCTABISIOIINE 3JIEMEHThI OYAyT UMETh
MEHBIINH AUAMeTp, YeM OJHOKOMIIOHEHTHBIN YyCHIMBAIOIIMNA 3JeMeHT. CM. BbIIIEyKa3aHHbIE
¢ur.1A u 1B. Takue ycCuIMBaKOIIUE 3JIEMEHTbI MOTYT BKJIOYaTh B cebsi cliok (Hampumep,
00epTKy), OKpPY)KAIOLIMIA MyYOK YCHJIMBAIOIIUX COCTABISIFOIIMX 3JIEMEHTOB. Takke CieayeT
NIOHUMATh, YTO HE BCE YCUIIMBAIOIIUE SJIEMEHTHI TPEOYIOT H30JIHPYIOLIETO CIIOS.

[006S] Kak oTMeueHO Bbille, KOMIO3ULMOHHbBIN MaTepHuaj, apMUPOBAHHBINA BOJOKHAMU,
U3 KOTOPOT'O CO3aHbl YCHIIMBAIOIINE COCTABIISIOIINE 3JIEMEHTBI, BKIIFOYAET B ce0s1 apMUPYIOIIHe
BOJIOKHA, KOTOpBIE€ (PYHKLIMOHAIBHO Pa3MEIEHbI B CBA3YIOIIEH MaTpHiie. ApMHUPYIOIIHE BOJIOKHA
MOTYT MpPEACTABIATh COOOM MO CYIIECTBY HENpPEPbIBHBIE ApMHUPYIOIIHE BOJOKHA, KOTOPBIE
NPOXOIAT BIOJb UIMHBI KOMITO3MLIMOHHOTO MaTepHaja, apMHUPOBAHHOIO BOJIOKHAMHM, W/ WU
MOTYT BKJIFOUaThb KOPOTKHE apMHUPYIOIINE BOJIOKHA (HampuUMep, HUTEBUIHbBIE KPUCTAIUIBI U
pyOnieHble BOJIOKHA), KOTOpbIE AWUCIEPrHMPOBAHBbI MO CBA3YIOLIEH MaTpuie. ApMUPYIOIINE
BOJIOKHa MOTYT OBITh BBIOpaHBI U3 LIMPOKOIO psAa MaTepHajoB, BKJIIOUAs, CPEOU IPOYEro,
yIJIepoJ, CTEKIIO, OOp, OKCHBI METAJUIOB, KapOU bl METAIITIOB, BLICOKOTIPOYHBIE IOJMMEPHI, TAKHE
KaK apaMU/IHble BOJIOKHa WM (PTOPIOJMMEpPHBbIE BOJIOKHA, 0a3ajbTOBbIE BOJOKHA U TOMY
nopoOHoe. VYriepoiHble BOJOKHA SBISIOTCS OCOOEHHO MPEANOUYTHTENBHBIMH BO MHOTHX
NPUMEHEHHSIX BCIEICTBHE MX OYEHb BBICOKOW IMPOYHOCTH HA Pas3pblB W/MJIM BCIEACTBHE HX
OTHOCHUTEJIbHO HU3KOTO Kod(duimenta termiosoro pacumpenus (CTE).

[0066] Ceszyrommass MaTpuLia MOKET BKJIFOUATh B ce0si, HANpUMED, IIACTUK (HATIpUMep,
NIOJIIMEP ), TAKOH KaK TEPMOIIJIACTUYHBINA MOJIUMEP M TEPMOpPEaKTUBHBIN nojuMep. Hanpumep,
CBS3YIOINAsT MATpPUIA MOXKET BKJIIOYATh B Ce0s TEPMOIUIACTUYHBIA MOJUMEP, BKIIOYAs
NOJNYKpUCTAJUINYeCKue TepMoriacTbl. KOHKpeTHble MpuMepbl MPUTOAHBIX TEPMOILIACTOB
BKJIFOYAKOT, cpenu mnpodero, mnommdupspupkeron (I1030K), mnomunpormnen  (T1I1),
nonudenunencynsdun (PPS), momusdupumun (PEI), sxuaxokpucranmmyaeckuii noaumep (LCP),
nonuokcumetmyien (ITOM wnu anerans), momuamun (ITA wnm HeioH), mommTiieH (I19),
¢dTopnonMMEpBl U TEPMOIUIACTUYHBIE CIOKHBIE MONu3dupel. Jlpyriue mpumepsl MOJIHMMEPHBIX
MaTepUasoB, MPUIOAHBIX ISl CBS3YIOLIEH MAaTpULIbl, MOTYT BKJKOYaTh CIIMBAaE€Mble MyTEM
peakuuu TPUCOENWHEHHs, (EHOJbHbIE CMOJBI, Hampumep, Oucmanenmuasl (BMI),
noam3GpupaMuabl, pa3IMIHbIE AHTHIPHUABI WIA UMHIBL.

[0067] Cesi3yromnast MaTpuLia MOKET TAK)Ke BKJIFOUATh B CE€0s1 TEPMOPEAKTHBHBIN MTOJIMMED.
IIprMeps! MPUTOAHBIX TEPMOPEAKTUBHBIX MOJMMEPOB BKIKOYAIOT, CPEIH NMPOUero, OEH30KCa3uH,

TepmopeakTuBHble nonuumunsl (PI), nommsgupamuanyto cmony (PEAR), genonbHbIE cMOIBI,
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BUHIJID(HUPHBIE CMOJBI HA OCHOBE 3TOKCHUIAHON CMOJIBI, MOJHIMAHATHBIE CMOJIBI M CMOJIBI Ha
OCHOBE LIMaHATHOTO 3¢upa. B 07HOM HIUTIOCTPATHBHOM BapHaHTE OCYIIECTBICHHS B CBA3YIOIIEH
MaTpHulle HCIONb3yeTcs BUHWI(HpPHAas cMmoia. [Ipyroil BapuaHT  OCYINECTBJICHUS
IpeayCMaTpUBAeT NPUMEHEHHE 3MOKCUAHON CMOJIBL, TAKONH KaK 3MOKCHUAHAs CMOJa, KOTOpas
NpeACTaBIsieT COOO MPOAYKT peakLuyu SMUXJIOPTHApPUHA U OuceHonsa A, AUIHIMIUIOBbIA
spup Ouchenona A (DGEBA). OtBepiknaroimiue areHTbl (HAmpUMep, OTBEPAUTENH) IS
STOKCU/HBIX CMOJI MOTYT OBbITh BBIOPaHBI B COOTBETCTBHM C 33JaHHBIMH CBOHCTBAMH
YCWJIMBAIOIIErO 3JIEMEHTa W3 KOMIIO3WLIMOHHOTO MaTepuajia, apMHUPOBAHHOTO BOJIOKHAMH, U
cnocobom oOpaboTku. Hampumep, OTBep)koaroIiMe areHTbl MOTYT ObITb BBIOpaHBI U3
annpaTHYECKUX TMOJHAMUHOB, TOJHAMUAOB H MOJU(PHUIMPOBAHHBIX BAPHAHTOB JAHHBIX
COEAMHEHUI. AHTHIPUOBI M HM30LMAHATHI TAaKXKe MOTYT OBbITh HCIOJIb30BAHBI B KAa4eCTBE
OTBEPIKIAIOLUX areHTOB.

[0068] CesByromas MaTpuila Tak:Ke MOXKET NPEACTABISATh COOOW MeTaJUTHYECKYHO
MaTpully, TaKyl0 Kak ajroMuHHeBas MaTpuua. OnuH npuMep KOMIIO3HMLMOHHOIO MarepHuana C
aJIOMHHHEBON MaTpHLlel, apMUPOBAHHOIO BOJOKHAMM, MpouJuitocTpupoBaH B nateHte CIITA Ne
6,245,425 na numst McCullough u np., yka3anHOM BbILIE.

[0069] Opna  KOH}Urypamust  YCHJIMBAIOIIETO  3JIEMEHTa,  COCTOSALIEr0 W3
KOMITO3UI[HOHHOTO MaTepHajia U MPEeAHA3HAYEHHOTO Il BO3AYIIHOTO 3JIEKTPUYECKOro Kadens,
KOTOpast SIBISIETCS OCOOEHHO MPENNOYTHTENBHOMN, MpeacTasisier co0oi KoHpUrypauuo kadens
ACCC®, 00pa30BaHHOrO W3 KOMIIO3UIIMOHHOTO MaTepuana u nocrasisieMoro kommanuii CTC
Global Corporation, Irvine, Kanudopnus, n npomnmoctpuposana B narente CIIIA Ne 7,368,162
Ha wumsa Hiel w gap., ykasaHHoM Bbime. B NpOMBINIEHHO peaJM30BaHHOM BapUaHTE
ocyiectBieHust snekTpudeckoro kadenss ACCC® ycunuBaroimuii 31eMeHT MPeaCcTaBIsieT COO0H
OJTHOKOMIIOHEHTHBIN YCUJIMBAIOIIUN 3JIEMEHT C MO CYLIECTBY KPYIJIBIM NONEPEYHBIM CEUEHUEM,
KOTOpBI BKJIOYaeT B ce0s BHYTPEHHIOK CEPIALEBHHY M3 10 CYINECTBY HENpPepbIBHBIX
apMUPYIOIIUX YTJIEPOAHBIX BOJIOKOH, Pa3MEIEeHHBbIX B MoJMMepHON Marpuine. CepaueBuHa U3
YTJIEPOAHBIX BOJIOKOH OKpPY’KE€Ha MPOYHBIM U30JUPYIOIIUM CJIOEM U3 CTEKJIOBOJOKOH, KOTOPBIE
TAKXKe pPa3MEIICHbI B TIOJIMMEPHOI MaTpHLe U BBIOPAHbI ISl H3OJISILHH YIJIEPOIHBIX BOJIOKOH OT
OKPY’KarOIIHUX TOKOMPOBOASIINX ATFOMUHHEBBIX K. CM. ¢ur.2B. CTekI0BOIIOKHA TAK)KE UMEFOT
OoJiee BBICOKHI MOAYJIb YIIPYTOCTH, Y€M YIJIEPOAHBIE BOJIOKHA, M 00€CIIeUNBAIOT CIIOCOOHOCTh K
U3rHOAHMIO, TAK YTO YCHIMBAIOIIUHN 3JIEMEHT U JIEKTPUUYECKU I KaOesib MOTYT ObITh HAMOTAaHBI HA
KaTYyILIKY AJIl XpaHEHUs] U TPAHCIIOPTUPOBKU.

[0070] YcunuBaroumue 371€MEHTBI, KOTOPbIE COCTOAT M3 KOMIO3MLIMOHHOIO MaTrepuaa,
apMHMPOBAHHOI'O BOJIOKHAMHU, U KOTOpbIE MOTYT UCIOJB30BAaThCS B BO3JIYLIHBIX 3JIEKTPUUECKUX
KabessiX, MOKHO OXapaKTepU30BaTh B pa3HbIX acrnekrax. OMHON XapaKTEPUCTHKOH MOXKET OBITh
JUIMHAa YCWJIMBAIOLEro »jeMeHTa. Hampumep, yCHIMBAIOLIME 3JIEMEHTHI A BO3AYLIHBIX
SNEKTPUUECKUX Kalened, Kak MpPaBWIO, HM3TOTABIMBAIOT C O4YEHb OONBUIMMH UIMHAMH. B
COOTBETCTBUHM C HEKOTOPBIMHM XapaKTEPUCTUKAMM YCUJIHMBAIOLIUI 3JIEMEHT B COCTOSIHUM IOCIE
M3TOTOBJIEHHSI MOKET UMETh JUIMHY, COCTABIISAIONIYIO, MO MEHbIel Mepe, npudbausutensHo 1000

METPOB, HAIIPUMED, MO0 MEHbIIeH Mepe, mpuonm3uTenbHo 3500 MeTpOB, HaNpuUMep, MO MeHbIIeH
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mepe, npubiusurenbHo 5000 MeTpoB WM Jaxke, MO MeHbIIer mepe, mpudmusuteabHo 7500
MeTpoB. YacTo cpasy mociie M3rOTOBJIECHUS YCUIIMBAIOINETO 3JIEMEHTA YCHIMBAIOIIUI 3JIEMEHT,
KaK IpaBWJIO, HAMATBIBAIOT BOKPYr KaTyIIKU (Hampumep, OOOMHBI) Ul XpaHEHUs W/ WU
TPAHCIIOPTHPOBKM  YCHJIMBAIOIIErO OJEMEHTa, Hampumep, JUId  TPAHCHOPTHPOBKH K
00OpYIOBaHUIO [JIs1 CKPYTKH, HAa KOTOPOM YCHUJIMBAIOIIUI 3JIEMEHT CKPYYMBAIOT BMECTE C
IPOBOTHUKOM JUJIsI 0Opa30BaHusl dJIeKTpudeckoro kabemns. HecMoTpst Ha TO, UTO YCHIIMBAIOLIMHA
HJIEMEHT I10 HACTOSIIIEMY PACKPBITHIO H300pETeHNsI He UMeeT KOHKPETHOTO BEPXHETO Mpeesa ero
JUTMHBI, HA TPAKTHKE KaTylIKa Ui XPAaHEHUs/TPAaHCIIOPTUPOBKU OyIeT UMeTh MaKCHUMAaJIbHYEO
BMECTUMOCTb, COOTBETCTBYIOLIYIO YCHJIMBAIOIIEMY 3JIEMEHTY C UIMHOW, HE MpPEeBbIIIArOIeH
npubmmsuTenbHo 9000 MeTpoB, HampuMep, He MpeBblmaroIed npudnusureasHo 8000 MeTpoB.
Crnenyer moHMMAaTh, YTO MAaKCUMAaJIbHAs BMECTHMOCTh KaTYIIKH OyJeT 3aBUCETh OT JUaMETpa
YCHJIMBAIOIETO 3JIEMEeHTa (MJIH, HAIIPUMED, OT YUCJIA YCHIIMBAIOLINX COCTABJISIIOLINX 3JIEMEHTOB,
00pa3yroIKX YCHIIMBAOIIHUNA 3JIEMEHT), KOTOPBII HAMOTAH BOKPYT KaTYIIKH.

[0071] /lnuHa YyCWIMBAIOLIErO BJIEMEHTAa W3  KOMIIO3MLHUOHHOIO  MaTrepuana,
ApMHUPOBAHHOTO BOJIOKHAMHM, TAaKXX€ MOXKET OBITh OXapaKTepH30BaHA B COCTOSIHMM, KOTIa
00pa3oBaH 3JEKTPUIECKHHA Ka0enb, HapuMep, KOrna YCHINBAKOIINI 3JIEMEHT CKPYyUeH BMECTE C
NpoBOAHUKOM. Kak OTMe4YeHO BbIIE, 3TO, KaK MPABWIJIO, MPOUCXOAUT BO BpPEMs ONEpaluu
CKPYTKH, HAa KOTOPOH YCHJIMBAIOIIUI 3JIEMEHT BBITATHBAIOT U3 KATYIIKH, CKPYYHBAIOT BMECTE C
NPOBOAHUKOM (HAIpHUMeEp, ¢ TOKOMPOBOIAIIUMH KUJIAMH), U 0OPa30BaHHBIA TAaKUM CIIOCOOOM,
SNEKTPUUECKUN Kabenb HaMaThIBAIOT BOKPYr APYrod KaTyIIKU Ui XpaHEHWs W/WIH
TPAHCIIOPTHPOBKHU 3JEKTpUUecKoro kadens. IlocKOnbKy TOKONPOBOISINME >KUJIBI CO3JAIOT
JOTMOJIHUTENBHBIN 00b€M NMOMHUMO 00BEMa YCHIIMBAIOLIETO 3JIEMEHTA, JUIMHA 3JIEKTPHYECKOTrO
Ka0ens, KOTOPBIM MOKET XPAaHUTBCS Ha KAaTyIIKe, YMEHBbIIEHAa IO CPAaBHEHUIO C JJIMHOMN
YCHJIMBAIOIIETO 3JIeMeHTa caMoro o cebe. Takum o0pa3oM, HampUMep, JUIMHA SJIEKTPHYECKOTO
kabens M AJMHA YCHIMBAIOLIErO 3JIEMEHTAa B 3TOM COCTOSIHMM, KaK MPABUJIO, HE MPEBBIIAIOT
npubnusuTenbHo 4500 MeTpoB, HarpuMep, He MPeBbIIatT NpudIu3uTebHO 4000 METPOB.

[0072] dnuny snextpudeckoro kadenss ¥ oOpa3yloIlero €ro OCHOBY, YCHIJIHBAKOIIErO
JJIEeMEHTa M3 KOMIIO3UIIMOHHOTO MaTepHasia, apMHPOBAHHOTO BOJIOKHAMH, TaKK€ MOXKHO
OTPENENUTh B COCTOSIHUH, KOT/IA 3JIEKTPUIECKHU Kabelb CMOHTHPOBAH Ha OAIIeHHBIX OMOpax s
oOpa3oBaHUsl JIMHUU 3JekTporepenadu. Jliast  oOpas3oBaHUsl JIMHUM  3JIEKTPOIEpenayvu
ANEKTPUYECKUH KaOeNb BBITATHBAIOT U3 KATYIIKH U (YHKIIMOHAIBHO MPUCOCAUHSIOT K OALIIEHHBIM
ornopam (HampuMep, OTIOPHBIM CTOHKaM) TakK, YTOOBI 3JEKTPUIECKHil kadeap ObLT MOJBEIIeH Ha
0e30macHOM pacCTOSIHUM HaJ 3eMileld. DJeKTpuuecKuil kabenmb NODKeH OBITh pa3pe3aH ¢
OTIpeNIeICHHbIMUA MHTEPBAJIAMH BIOJb TPACKTOPUH JIMHUM 3JIEKTPOIEPeNaydl U CHOBA COEAMHEH
NOCPENCTBOM  YCTPOHCTB Ui COEOUHEHMs  Kalenel, TakuxX Kak  IPOBOISIINE
COEAMHUTENN/CIUIAlChl WM KOHLIEBBbIE OIOphL. J[mmHa snexTpudeckoro kabenst MOKET OBITh
TAKOM, KaK PACCTOSHUE MEKY IBYMsI COCEAHUMH OAIIEHHBIMH ONIOPaMH (HarpuMep, KOTAa JINHHS
3JIEKTPOTIEpENaun J1eJaeT MOBOPOT), MM MOXKET COOTBETCTBOBATH CYMME PACCTOSHUH MEXKAY
HECKOJIbKUMH OAIIeHHBIMHU OITIOPAMH J10 TOTO, KaK 3JIeKTpuIecKuii kabenb OyneT pa3pe3aH 1 CHOBA

COEAMHEH TIIOCPEACTBOM HCIOJb30BAHUS COEAMHUTENbHBIX yCTpOoHCTB. Takum o0Opasom,
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CMOHTHPOBAHHBIN 3JIEKTPUYECKUH Kabesb U 00pa3yroImuil ero OCHOBY, YCHIIMBAIOIINUN 3JIEMEHT
MOTYT HMETh JUIMHY, COCTaBJLSIIOINYI0, MO MeHbLIeH Mepe, npuOmmsutenbHo 50 MeTpoB,
Harpumep, 1Mo MeHblned mepe, nmpuonmusurenbHo 100 mMeTpoB, Hampumep, MO MEHbLIEH Mepe,
npuOIM3UTENBbHO 250 MeTpoB wiu OoJiee WK, IO MeHbLIel Mepe, npudbnusureabHo S00 MeTpoB
win Oosee. HekoTopsle JTMHUM 3JIEKTPONepeayd MOTYT UMEeTh JJIMHY OJHOTO ydacTka Kabejs,
COCTaBJBIIOLIYIO 10 pubam3uTensHo 3000 MeTpoB, HanpUMep, B Clydae JIMHUH, TPOTSHYTHIX C
OJITHUM NIPOJIETOM Y€pe3 PEKU WIIH TOPHbIE JOJUHbI, WU JUHUH, IPOXOASIINX Yepe3 HE UMEKO LN
Pa3pbIBOB Y4aCTOK MECTHOCTH M OMMPAIOIIUXCS HA MHOKECTBO OAIIEHHBIX OMOp, 00pa3yoLINX
MHO>KECTBO MPOJIETOB.

[0073] Kak oTMeueHO BbIlIE, YCHIMBAIOLIUN 3JI€MEHT U3 KOMIO3ULIMOHHOTO MaTepuala,
aPMHUPOBAHHOIO BOJIOKHAMH, MOXET HMMETh DPsii AUAMETPOB, HAIpUMEpP, AUAMETP KPYIJOro
NOTIEPEYHOr0 Ce4eHusi, 3(PQPEKTUBHBIA AUAMETP HEKPYIJIOrO TMOMEPEYHOro CEYeHUs WU
3¢ (GeKTUBHBIA AMAMETP MHOXKECTBA CBHUTBHIX WJIM CKPYUEHHBIX YCHJIMBAIOIINX COCTABIISFOIINX
3JIEMEHTOB M3 KOMIIO3MLIMOHHOTO MaTepHajia, KOTOpble OOpas3yIOT YCHIJIMBAIOIIUN 3JIEMEHT.
HecmoTpss Ha TO, 4TO OTCYTCTBYE€T KOHKPETHOE HIKHEE MNpEAEebHOE 3HAUYEHHE AUAMeTpa,
IMaMeTp, KaK MPaBHJIO, OYIET COCTABJISATh, O MEHbLIEH Mepe, MpUOIN3UTENbHO | MM, HarpuMmep,
N0 MeHbILIEeH Mepe, MPUONU3UTENBHO 2 MM WM, IO MEHbLIEH Mepe, MPHUOJMU3UTENbHO 3 MM.
AHaNOTMYHBIM 00pa3oM, XOTsI OTCYTCTBYET KOHKDETHOE BEpXHee NpefelbHOe 3Ha4YeHHE
IMaMeTpa YCUIMBAIOIIETO 3JIEMEHTA, AMAMeTp, KaK IPaBWiIo, OyJdeT COCTaBiATh He Oolee
npubnusutensHo 30 MM, Hampumep, He Oonee mpubnusuTenpHo 20 MM, Hanmpumep, He Oonee
npubnusuTensHoO 15 MM, Hanpumep, He OGonee mpubausuTenpHo 11 M.

[0074] YcunuBaromue 5JIEMEHTBI U3 apPMUPOBAHHOIO BOJOKHAMH, KOMIIO3MLIMOHHOIO
MaTepuaya, KOTOpPbIE BBINOJHEHbBl C BO3MOXKHOCTBIO HCIOJNB30BAHUS B  BO3AYLIHOM
SNIEKTPUYECKOM Kabene, MOKHO TakXKe OXapaKTepu3OBaTb B OTHOIIEHUHM MHHHUMAJIbHON
NPOYHOCTH HA Pa3phiB, KOTOpas HeoOxoauma i obecredeHus: uX Oe30MacHOro MOHTa)Ka Ha
OalIeHHbIX OMOpaxX TOA BBICOKMM MEXaHMYECKHM HaTshkeHHeM. B 9Toil CBsi3u  OOBIMHO
JKENaTeJIbHO, YTOObl YCHJIMBAIOIIUN S5JEMEHT UMeN TpeAeN NPOYHOCTH Ha  PasphiB,
COCTABJISIIOLINM, 110 MeHbINEH Mepe, pudau3uTenbHo 1900 MIla, HanpuMep, 1O MEHBIIEH Mepe,
npubmmsuTenbHo 2000 MIa, Hanpumep, o MeHbluel Mepe, npudmusutenbHo 2050 MITa. Ha
MIPAKTUKE OTCYTCTBYET BEPXHEE MPENEIbHOE 3HAYCHHE MPOYHOCTH HA Pa3pblB YCHUIMBAOILLETO
3JIEMEHTA, TTOCKOJIBbKY, KaK MPaBUJIO, XKEJAaTeIbHO UMETh KaK MOXKHO OoJiee BBICOKYIO NMPOYHOCTD
Ha pas3pblB. B pe3ynbraTe BepxHee NpenesbHOe 3HAYEeHHWE NMPOYHOCTH HA Pa3pblB ONPAaHUYEHO
TOJILKO JOCTYMHBIMU MaTepuajiamMM, HalpuMep, MPOYHOCTBIO Ha pas3pbiB JOCTYIHBIX
apMUpYIOIUX BOJOKOH. C y4eToM NIpPOYHOCTH HA Pa3pbiB JOCTYIIHBIX B HACTOsIEE BpeMs,
aApMUPYIOIIUX BOJIOKOH 00ecreunBaeMblii Ha MPAKTUKE, BEPXHUI Mpeaes MPOYHOCTH Ha Pa3phiB
cocrasisieT nmpudnuzuTensHo 3500 MITa.

[0075] HecmoTpst Ha TO, YTO MPOYHOCTH HA Pa3pbIB MPEACTABIISIET COOOM OHY OCHOBHYIO
XapaKTePUCTUKY YCWIMBAIOLIErO SJIEMEHTA U3 apPMUPOBAHHOTO BOJIOKHAMH, KOMIIO3ULIMOHHOIO
Marepuaja, APYrue XapaKTEPUCTHKH MOTYT OBITh JKENATeNbHBIMU JUIsI WCIOJb30BAHUS B

KOHKPETHOM NPUMEHEHUH, HallpuMep, B BO3AYIIHOM 3JieKTpudeckoM kabene. Hanpumep, Taxoke
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JKENaTeJIbHO, YTOOB! YCHITUBAIOIIINN 3JIEMEHT B BO3AYLIIHOM 3JIEKTPHUECKOM Kabese nMen HU3KHUH
k03 dpuument terosoro pacmmpenus (CTE) nnst ymeHblieHHss BO3HUKHOBEHHUS NMPOBHCAHUS
JUHUM TIpU Teperpese JUHUM 3JieKTporepenadu. Hampumep, yCHIMBAIOLIMI 3J1€MEHT MOXKET
MMETh K03((HUIMEHT TEMIOBOTO PACIIMPEHHs], He TPEBBIMIAIONIMI NpUOIM3uTenbHO 30x10°%/°C,
HanmpUMep, He MpeBbImaroIMii npubausuTensHo 20x10°/°C, Hanpumep, He NpPEBBIIAIOLININ
npubmusutensio 10x10%/°C, Hanpumep, He TNpeBblAOIMEA TpuONU3UTENbHO 7,5%107/°C,
HanpuMep, He MpeBbImarmuil npubmusutensio 5x10°%/°C unu naske He MpeBbIIAIOMIUIA
npubmusurensHo 2,5x10°/°C. B coOTBETCTBUM ¢ OAHOI XapaKTepUCTHKOH Ko3(QUIHeHT
TEIIOBOrO PACIINPEHHs yCHINBAOIIEro 3IeMeHTa He TIpeBbIlaeT npuommsuTensso 2x10°/°C. B
HEKOTOPBIX BAPUAHTAX OCYLIECTBJICHUS YCUIMBAIOIIUI 3JIEMEHT MOXKET JJa’ke UMeTh HeOOIbIION
OTpHLATENbHBIA KO3 UIMEHT TeIIOBOTO paCIIUPEHUs, HATPUMEP, 10 TPUOIU3UTENBHO -0,5% 10"
6/°C.

[0076] HecmoTpss Ha TO, 4YTO BBILIENPHUBEACHHBIE XapPAKTEPUCTUKH ApPMHUPOBAHHOIO
BOJIOKHAMH, YCHUJIMBAIOLIErO 3JIEMEHTA PACKPBITHI KaK JKejaTeslbHble IJIs1 HUCIOJb30BAaHUS B
BO3IYIIHOM 3JIEKTPUYECKOM Kaleje, aHaJOrW4Hble XapaKTEPUCTHKH TaKXke MOTYT OBITh
JKeNaTebHbIMU, KOTJa YCWIMBAIOIIME »JJIEMEHTbI, pAacKpbiTble B JAHHOM JOKYMEHTE,
HCIIOJIb3YIOTCS B IPYTUX KOHCTPYKTUBHBIX 3JIEMEHTaX, TAKUX KaK KAHAThI AJI BUCSAYUX MOCTOB U
HECyIIHe TPOCHI.

[0077] CornacHo HacTOAIIEMY PACKPBITHIO H300pETEHUs YCWIMBAIOLIUIN 3JEMEHT W3
KOMITO3UI[HOHHOTO MaTepuaia, apMHUPOBAHHOI'O BOJIOKHAMH, BKJIOUAeT B ceOds, MO MeHbIuel
Mepe, OAWH YCHWIMBAIOIIMUN COCTABJAIOIIUN 3JEMEHT W3 KOMIO3MLIMOHHOTO MaTepHuana,
ApMHUPOBAHHOTO BOJIOKHAMM, M YCHUJIMBAIOLIUI COCTaBJISIIOIIUIN 3J€MEHT BKIIIOYAET B ceds, 1o
MEHbIIIEH Mepe, OJHO YAJIMHEHHOE U HENPEPBhIBHOE ONTHYECKOE BOJIOKHO. ONTUYECKOEe BOJIOKHO
MOXKET OBbITh 33/1€JJaHO B KOMITO3HLIMOHHBII MaTepuall, apMUPOBAHHbII BOJIOKHAMH, (HAIIpUMep, B
CBSI3YIOLIYIO MAaTPUILy) U MOXKET MPOXOJUTh OT MEPBOr0 KOHLA YCHJINBAIOIIErO COCTABIISIOIIErO
3JIEMEHTa J0 BTOPOTO KOHIIA YCHJIMBAIOIIEr0 COCTABJISIONIErO 3jieMeHTa. OnTuueckoe BOJOKHO
BBINOJIHEHO C BO3MOKHOCTBIO MPOMYCKaHHsI/TIEpeIayr CBETa OT MEePBOr0 KOHLA YCHIIMBAIOIIErO
COCTABJISIIOLIETO 3JIEMEHTa KO BTOPOMY KOHIy YCHJIMBAIOIIEro COCTABISIOLIEro saemeHTta. [1pu
HAJUIe’KAIUX BbIOOpE ONTUYECKOrO (-MX) BOJIOKHA (BOJIOKOH), pa3MEINEeHHUH ONTHYECKOTO
BOJIOKHa (ONTHYECKHX BOJIOKOH) W TIOATOTOBKE KOHI[OB VCHJIMBAIOMIETO COCTABJSIOINErO
3J€MEeHTa U3 KOMIO3MLIIMOHHOTO MaTepuaja, apMHpPOBAHHOIO BOJIOKHAMH, COCTOSIHHE
YCUJIMBAIOIIEr0  COCTABJSIIOLIETO  3JIEMEHTa MOXKET OBITh  OINpPENeNeHO  IOCPENCTBOM
UCTIONb30BAHUSI CHCTEMBI U CIOCO0a, pPACKPBITBIX B HAHHOM JOKYMEHTE, /ISl OLIEHKH
KOHCTPYKTHUBHOM ILI€JIOCTHOCTH YCHJIMBAIOLIEr0 COCTABJIAIOLIEIO BJIEMEHTa, Hamnpumep, il
OLIEHKH KOHCTPYKTHBHOH LIEJOCTHOCTH YCHJIMBAIOLIETO 3JIEMEHTA, KOTOPBIH BKIIIOUYAET B ceOs
YCUJINBAIOIUN COCTABJISIFOIINN 3JIEMEHT. X 0TSl MOKHO UCIIOJIB30BATh OTHO ONTHYECKOE BOJIOKHO,
3¢ (PEeKTUBHOCTD CUCTEM U CIIOCOOOB, PACKPBITHIX B TAHHOM JOKYMEHTE, MOXKET OBbITh ITOBBIIICHA
3a CUeT BKJIIOYEHMs] MHOXECTBA ONTUYECKUX BOJIOKOH, Pa3MEIEHHBbIX HA PacCTOSIHUU APYT OT
Apyra B KOMIIO3ULIMOHHOM MaTepuajie, apMHUpOBaHHOM BojokHamu. Ilo cymiecTBy, HacTosiee

pacKpeITHE M300PETEHNsI MOXKET OTHOCUTBHCS K MPUMEHEHHUIO ONTHYECKUX BOJIOKOH (HaIrpHuMep,
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MHOKECTBA ONTHYECKHX BOJIOKOH), AK€ HECMOTPsl Ha TO, YTO HACTOSINEE pPACKPBITHE
n300peTEeHNs He OrPAHIMUEHO 3THM.

[0078] TepMuH «ONTUYECKOE BOJOKHOY», UCIIOJIb3yEMBIN B TAHHOM TOKYMEHTE, OTHOCUTCSI
K YAJIMHEHHOMY U HENPEPbIBHOMY BOJIOKHY, KOTOPOE BBIIOJIHEHO ¢ BO3MOKHOCTBIO ITPOIY CKaAHUS
NaJarolIero CBeTa Ha Bcel JuinHe BoIoKHa. Kak mpaBuiio, onTHYecKue BOJIOKHA BKIIFOYAIOT B ce0s
IPOMYCKAIOIIYIO CEpALEBUHY M O0OJOUKY, KOTOpasi OKPY)KaeT CepALEBUHY U KOTOpas
W3rOTOBJIEHA U3 APYroro Marepuaia (HalpuMep, IMEIOLIero APyroi MmoKa3aTelb MPeOMIICHHs)
IUIs yMEHbBIIEHUS TOTePhb CBETA, BBIXOMAAIIErO U3 MPOIYCKAIOIIEH CepLIeBUHBI, HAIPUMEp, Yepes3
Hapy>KHYK0 CTOPOHY ONTHUYECKOTO BOJOKHA. JTO OTINYAETCS, HAIIPUMep, OT KOHCTPYKIIHOHHOTO
BOJIOKHA (HampuMep, KOHCTPYKIIMOHHOTO CTEKJIOBOJIOKHA), KOTOPOE MMEET OJHOPOAHBIN COCTaB
U, KaK MPaBWJIO, pa3MeIIeHO B KOMIIO3ULMOHHOM MaTepuaje B BUJAE KI'yTa BOJIOKOH, TO €CThb
HECKPYYEHHOTO My4YKa OTJEIbHBIX 3JIEMEHTAPHBIX BOJOKOH.

[0079] OnTrueckue BOJIOKHA, UCTIONB3YEMbIE B YCUTMBAIOIIEM COCTABJISIOIIEM 3JIEMEHTE,
MOTYT MPEICTABISATE COOOM, HAMPUMEP, OAHOMOJOBBIE ONITUYECKUE BOJIOKHA FJIH MHOTOMOJIOBBIE
ontuyeckue BojokHa. OTHOMO0BOE ONTUYECKOE BOJIOKHO HMEET MPOIYCKAIOLIYIO0 CEPLIEBUHY
C MaJlbIM JuaMeTpoM (Hampumep, ¢ JUAMETPOM, COCTABJISIFOIINM MPUOIUZHTENEHO 9 MKM),
OKpPYKEHHYIO OOOJIOUKOW, HMMEIOIIeH AUaMeTp, COCTABISIOMUN NPUOIM3UTENLHO 125 MKM.
OnHOMOZOBBIE BOJIOKHA BBITIONIHEHBI ¢ BO3MOXKHOCTBIO OOECHEUEHUs] paclpOCTPAHEHHs! CBETA
TOJIBKO OAHOM MOZibl. MHOrOMOI0OBO€ ONTHYECKOE BOJIOKHO UMEET MPOIYCKAOLIYIO0 CEPALIEBUHY
Oospiero pasmepa (Hampumep, ¢ AUAMETPOM, COCTABJISIOUIUM MPUOIMZUTENBHO 50 MKM HJH
Oosee), koTopasi o0ecrednBaeT BO3MOXKHOCTb PACIPOCTPAHEHHSI CBETa C MHOXKECTBOM MO,
IIpenmMy1ecTBOM HACTOSIIETO PACKPBITHS N300PETEHUs ABISAETCA TO, YTO B CHCTEME U CIIocode
OIpEAeNICHUs] COCTOSTHHSI MOXKET HCIIONB30BATHCSI ONTHYECKOE BOJIOKHO (DaKTHYECKU JIFOOOTro
THUIA, U, CJIEAOBATEIBHO, OJHOMOOBbIE ONTUYECKHE BOJIOKHA MOTYT OBITh MPEANOYTUTEIbHBIMU
BCJIEACTBUE MX OTHOCUTEIBHO HHM3KOW CTOMMOCTH II0 CPaBHEHMIO C MHOTOMOJOBBIMU
ONTHUYECKUMH BOJIOKHAMU. ONTHYECKHE BOJOKHA MOTYT OBITh W3TOTOBJICHBI MOJHOCTBHIO W3
oxHOro Wik Oojee nmonumMepoB. OTHAKO MOJMMEPHBIE ONTHYECKHE BOJIOKHA MOTYT He 00JjianaTh
TEPMOCTOMKOCTBIO, JTOCTATOYHOHN IUIsl BBbINEP)KHUBAHHMS YCJIOBUH TPU HM3TOTOBJICHUH W/WIIH
UCIIOJIb30BAHUN  YCUJIMBAIOLIEr0 COCTAaBJSIOLIEr0 3JIEMEHTa, M B  HACTOSLIEe BpeMs
NPEANOUTUTENBHO UCIIONb30BaTh OAHOMO/IOBbIE CTEKJIOBOJIOKHA.

[0080] OnTuueckue BOJNIOKHA MOTYT OBITh PACIHOJIOXKEHBI MPSMOJUHEHHO BIOJIb JTHHBI
YCHJIMBAIOIIEr0 COCTABJISIIOIIETO dJIeMeHTa. J{pyriMu ClI0BaMH, ONTHYECKHE BOJIOKHA MOTYT OBITh
OpPUEHTUPOBAHBI B TIPOAOIBPHOM HAIMPABJICHUU U MOTYT OBITh KOJUIMHEAPHBIMHU MO OTHOIIEHHUIO K
LIEHTPaJIbHON MPOJOJBHON OCH YCHUJIMBAIOLIEr0 COCTABISIOLIErO 3JIeMeHTa. B anbTepHaTUBHOM
KOHCTPYKLIUU OJTHO UJIH OOJIee U3 ONITHUECKUX BOJOKOH MOTYT OBbITh HEMIPSIMOJIMHEHHBIMH, TO €CTh
MOTYT OBbITb HaMOTaHbl (HampuUMep, 3aKpPy4eHbl MO CIHUPAJIN) OTHOCHUTEIBHO LEHTPaJIbHON
MIPOAOJIBHON OCH YCUJIMBAIOLErO COCTABJISAIOLIETO 3JIEMEHTA.

[0081] OpHuM mnOpuU3HAKOM  YCHJIMBAIOIIETO  COCTABJISIIOIIETO  BJEMEHTa U3
KOMIIO3ULIMOHHOT'O MaTrepuaja, apMUPOBAHHOTO BOJIOKHAMHU, COTJIACHO HACTOSIIEMY PACKPBITHIO

I/1306peTeHI/IH ABJICTCA TO, 4YTO, 11O MEHbIIIeH MEPE, OANH KOHEL YCUIINBAKOLICTO COCTABJIAKOIICTO
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3JIEMEHTa UMEET TOPLEBYI0 MOBEPXHOCTb, KOTOPasl BBIMOJHEHA C BO3MOXKHOCTBIO COIEHCTBHUS
nepenave cBera (Hampumep, HHPPAKPACHOTO MIIYUCHUS) Yepe3 YCHIINBAIOIIUN COCTABIISIOLIHIA
3JIEMEHT, HalpUMep, B ONTUYECKOE BOJIOKHO, Pa3MELICHHOE B KOMIIO3ULMOHHOM MaTepuale,
ApMUPOBAaHHOM BOJIOKHAMH, TNPU OTCYTCTBHM HEOOXOAMMOCTH B M3OJIMPOBAHUH (Hampumep,
OTAENEHUH) ONTUYECKOrO BOJOKHA OT KOMIIO3MLIMOHHOTO MaTepHuaja, apMHUPOBAaHHOTO
BoJIOKHaMU. [TOCKONBbKY onTUYecKue BOJOKHA UMEIOT Ype3BbIYaliHO Majiblii pasMep (Hampumep,
UMEIOT JUaMeTp, COCTaBJSIIOMMN TONBKO NpHOMU3UTENbHO 250 MKM, BKIOYAs Hapy KHOE
MIOKPBITHE), 3aTPYAHEHO OBICTPOE OMpeAeSeHHe MX MECTOIOJIOKEHHs (HarpuMep, BU3yaJbHOE
OTpeNeIeHHe MECTOIOJIOKEHHsI) B KOMIIO3UIIMOHHOM MaTepuaje, apMHPOBAHHOM BOJIOKHAMH.
CornacHo HacCTOSALIEMY pAaCKPBITHIO H300peTeHHs He TpeOyeTcsi H30JHpPOBATh ONTUYECKOE
BOJIOKHO (HampuMmep, KOHEL ONTHYECKOr0 BOJIOKHA) OT apMHPOBAHHOTO BOJIOKHAMH,
KOMITO3ULIMOHHOI'O MaTepuaa, OKPY>KaroIero ONTUYECKOe BOJIOKHO, IS peau3alui CUCTEMBI
U crioco0a OmpeneneHusi COCTOSTHUA. 1O €CTh, YCUIMBAIOIIUN COCTABJISFOIINI 3JIEMEHT MOXKET
ObITH BBIIOJNIHEH C TaKOH KOH(Hrypamued, YTO ONTHYECKOE BOJOKHO OyAeT 3alieNnaHo B
KOMITO3ULIHOHHOM MaTepuaje, apMHPOBAHHOM BOJIOKHAMH, U HE OyAeT BBICTYNATh 32 TOPLIEBYIO
MOBEPXHOCTh KOMIIO3ULIMOHHOIO MaTepuasa, apMHUPOBAHHOIO BOJIOKHaMH. Jlisi GonbIIMHCTBA
NpUMEHEHUH OyAeT >KeNaTeNbHbIM, YTOOBI KaXKABIH KOHEL YCHJIMBAIOIIErO COCTaBJISIOIIErO
3NeMeHTa (HampuMmep, NepBbIi W BTOPOH KOHLBI) OBLT BBINOJHEH C KOH(Urypauuei,
o0ecrieunBaroeil BO3MOKHOCTh MPOMYCKAHUS CBETA B YCHIIMBAIOIINIA COCTABIISFOIIMN 3JIEMEHT
Ha IEPBOM KOHIIE M BBIXOJA CBETa U3 YCUJIMBAKOLIETO COCTABJISIIOLIErO JJIEMEHTA WU €ro
OoOHapy>keHHs Ha BTOPOM KOHIIE.

[0082] B coorBercTBMUM € ApPYroM XapaKTEPUCTUKOM TOpLEBas IMOBEPXHOCTH
YCHJIMBAIOIIEr0 COCTABIISIOIIErO 3JIEMEHTa MOKET OBITh OXapaKTepH30BaHA KaK OU€Hb IJIaJKasl.
Hanpumep, Toprieasi TOBEpXHOCTb MOKET OBITh OXapaKTEPU30BAHA KaK MOJIMPOBAHHAS TOPLIEBAs
NOBEPXHOCTb, HAIpHUMep, OTMNOJIMPOBAHHAS AJI YAAJEHUs BBICTYIIOB, LIEPOXOBATOCTEH MIIU
APYTUX MAaJbIX MOBEPXHOCTHBIX 3J€MEHTOB. Kak paccMOTpeHO HHXKe, TOpLEeBash MOBEPXHOCTH
YCHJIMBAIOIIEr0 COCTABJISIOIIErO 3JIEMEHTa MOXKET OBITh OTHOJHPOBAHA MOCPEICTBOM
OTHOCHTEJIbHO MEJIKOTO a0pa3svBHOIO 3epHA ISl yIAJCHHUS] TIOBEPXHOCTHBIX 3JIEMEHTOB, KOTOPBIE
MOTYT OBITb PE3yJbTATOM pPa3pe3aHusl YCUIMBAIOLIETO COCTABJIIOLIETO 3JIEMEHTA PEXKYIIUM
HOXKOM.

[0083] B cooTBeTCTBMM C €II€ OAHON XapaKTEPUCTUKON TOpLEeBas MNOBEPXHOCThb
YCHJIMBAIOIIEr0 COCTABISIFOINETO 3JIEMEHTa MOXKeT ObITh OIHCaHa KaK [0  CYIIECTBY
OPTOrOHAJIbHAS K LEHTPAIBHONU NPOAOIBHON OCH YCHJIMBAIOLIETO COCTABJISIOLIErO 3JIeMeHTa. To
€CTb, TOPLIEBAsI TOBEPXHOCTh MOKET ObITh OXapPaKTEPH30BaHA KaK TIOCKAs TOBEPXHOCTh, KOTOPast
OPUEHTHPOBAHA MOJ YIJIOM, COCTAaBISAOMMNM 90° mimu o4deHb Omu3kuM Kk 90°, OTHOCHUTENBHO
MPOJOJBHON OCU. B KOHTEKCTE AAHHOTO AOKYMEHTA IO CYLIECTBY OPTOrOHAJIbHAs)» O3HAYAET,
YTO TOpLEBAs MOBEPXHOCTb OPHUEHTHPOBAHA, IO MEHbIIEH Mepe, MOJA YIJIOM, COCTABISIOLIUM
90°+5°, OTHOCUTEBPHO MPONOJBHON OCU. B COOTBETCTBUM ¢ ONHON XapaKTEPUCTUKON TOpPLIEBast
MOBEPXHOCTb OPUEHTHUPOBAHA IMOJ YIJIOM, COCTABJAOINUM 90°+2° OTHOCUTENBHO MPOAOJIbHOMN

OCH yCHJIMBAIOIIEr0 COCTABJIAIOLIEro 3JeMeHTa. Hampumep, TopiieBast MIOBEPXHOCTb MOXKET OBITh
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OpPUEHTUPOBAHA MO YIJIOM, COCTaBIAOIUM 90°+1°, OTHOCUTENIBHO NPOAOIBHOMN OCH, HAIPUMED,

NoJl yrjiom, coctasisiromiuM 90°+0,5°, oTHOCUTENBbHO MPOAOJABHON ocu. Takas OpTOroHaibHast

>
TOpLIEBasi TOBEPXHOCTh MOXET ObITh 00pa30BaHa, HANpPUMEP, MOCPEACTBOM OTPE3KU KOHIIA
KOMIIO3ULIMOHHOTO MaTrepuaia, apMUPOBAHHOTO BOJOKHAMHU, KOTJja KOMIIO3ULIMOHHBIN MaTepHa
ylnepkuBaercs (HampuMmep, 3a’kaT) B TAaKOM OPTOIOHAJIBHOM IOJIOKEHUH OTHOCHUTENBHO
PEKYIEero HOXa, KOTOPBIM HCIONB3YETCsl IJIs1 OTPE3KM KOHLA KOMIIO3UIIMOHHOIO MaTepHhaa.
bbuto oOHapy»keHo, 4To 00pa3oBaHME TOPLEBOH MOBEPXHOCTH, PACHOJIOKEHHOH OPTOTOHAIBHO
OTHOCUTEJIBHO MPOJOJBHOW OCH YCHJIMBAKOLIETO COCTABJSAIOIIETO  3JIEMEHTA, MOXKET
CIOCOOCTBOBATh Mepenadye CBeTa B ONTHYECKWE BOJIOKHA M W3 HUX MpPH OTCYTCTBUHU
HEOOXOIMMOCTH B O0SI3aTEJIbBHOM HEMOCPENCTBEHHOM (Hampumep, (pu3nyeckoM) COeqMHEHUU
UCTOYHHKA CBETAa C ONTHYECKHUM BOJIOKHOM U MPH OTCYTCTBUU HEOOXOIMMOCTH OTNpPENeeHUs
(HarmpuMmep, BH3YaJbHOH HWACHTH()HUKAIMK) MeCTa paCIOJIOKEHUS] ONTUYECKOrO BOJIOKHA B
KOMITO3UILIHOHHOM Matepuaie. OOuH npuMep HHCTPYMEHTA, KOTOPBIH MOXKET ObITh UCTIONB30BaH
111 00pa30BaHMsI TAKOH TOPLIEBOH MTOBEPXHOCTH, OIIUCAH HUXKE.

[0084] Cucrema u criocoO, pacKpbIThle B JAHHOM JAOKYMEHTE U NpeAHa3HAYCHHbIE IS
OTIPENENICHHUs] COCTOSTHUSI YCHIIMBAIOIIErO COCTABIISIOIETO JIEMEHTA, MOTYT OBITh HCITOJIb30BAHbI
IJd  OLIEHKHM KOHCTPYKTHBHOM LEJOCTHOCTH YCHJIMBAIOLIETO COCTABJAIOIIETO 3JIEMEHTA,
HampuMep, [UIsl OIpenesieHus TOro, HMMeeT JM YCHUIMBAIOIIUN COCTABISIOLIUN 3JIEMEHT
(HarpuMep, KOMIO3MLMOHHBIM MaTepuall, apMHUPOBAHHBIN BOJOKHAMH) KaKHE-THOO TPELIMHbBI
WIN JIpyTHe aHAJOTUYHbIE Ne(EeKThl, HAIPUMEP, BbI3BAHHbIE H3TOTOBJICHUEM YCHIIMBAIOIIETrO
COCTABJISIFOLIETO 3JIEMEHTA HJIM MaHUITYJIUpOBaHUEM UM. {71t obecriedeHns: Haile)KHOH OLIEHKH U
B 3aBHCHMOCTH OT pa3Mepa U KOHPUrypamuu (Harmpumep, JuaMeTpa 1/ iy MonepevyHoro CEUeHus )
YCWIMBAIOIIEr0 COCTABJSIIOMIEIO SJEMEHTa MOXKeT OBITh TakXke JKeNaTeNbHbIM, YTOOBI
YCUJIMBAIOIINI COCTABIISIFOLINI 3IEMEHT BKITFOUAJ B ce0sl, O MEHbIIEH Mepe, BTOPOe YAJTHHEHHOe
U HENPEpbIBHOE ONTHYECKOE BOJOKHO, HAIIPUMEP, 3aA€JaHHOE B KOMIIO3UIIMOHHOM MaTepHalle,
apMUPOBAHHOM BOJIOKHAMU. Y CHJIMBAIOIIUI COCTABJISIIOIIUMN 3JIEMEHT MOXKET TakKe€ BKJIKOUATh B
ceOs1, IO MEHbLIEeH Mepe, TPEThe ONTUYECKOE BOJIOKHO MJIM JIaXe, IO MEHBLISH Mepe, YeTBepTOoe
ONTHUYECKOE BOJIOKHO sl O0eCredeHus HaJeKHOW OLICHKH, HAmpuMep, IJIsl YBEJIUYCHUS
BEPOSITHOCTH OOHAPYKEHUs TOTO, YTO TPELUIMHA B KOMIIO3ULIMOHHOM MaTepuaje, apMUPOBAHHOM
BOJIOKHAMH, OyJIeT TaKXKe HapyIlaTh LEJIOCTHOCTh (HApUMep, pa3pbIBaTh) ONTHUECKOE BOJIOKHO,
HanpuMep, BbI3bIBATH 3HAYUTENLHOE YMEHBbIIEHHE WM YCTpPaHEHHE CBETONPOIYCKaHUS depes3
ONTHYECKOE BOJOKHO. MHOXECTBO ONTHYECKHUX BOJOKOH OCOOEHHO IIeNecOO0pas3Hbl NpHU
UCIIOJIb30BAHUH OJHOI'0O YCUJIMBAOIIETO COCTABIIAIOLIErO 3JIEMEHTA B Kau€CTBE YCUJIMBAOILETO
snemeHTa. JKenmatenbHO, YTOOBI ONTHYECKHE BOJIOKHA COOTBETCTBOBAIM XapaKTEPHUCTHKAM,
YKa3aHHBIM BBIIIE, HAMPUMEpP, YTOOBI ONTHYECKHE BOJIOKHA HE BBICTYNAIH 32 TOPLEBYIO (-bIe)
MOBEPXHOCTH (-M) KOMIO3ULIMOHHOTO MaTepualia, apMUPOBAHHOTO BOJIOKHAMH.

[008S] Korna ycunuBarOIKil COCTABIIAOLINN 3JIEMEHT U3 KOMIIO3ULIMOHHOIO MaTepuala,
ApMHUPOBAHHOT'O BOJIOKHAMH, BKJIFOYAET B ceOs1 TP WiiH O0JIee ONTUYECKUX BOJIOKOH, ONITHYECKHE
BOJIOKHa MOTYT OBITb pPa3MeLIeHbl KOHLIEHTPUYECKH BOKPYT IMPOJOJBHON IEHTPAJbHOW OCH

YCUIIUBAOLIETO COCTABJIOLICTO J3JIEMCHTA W MOIYT OBITh pa3M€Ii€Hbl Ha OAWHAKOBOM
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PACCTOSIHUU OT MPOJOJBHON OCH W/WJIM Ha OAMHAKOBOM PACCTOSIHUH JIPYT OT APyra. ITO MOXET
MOBBICUTh CIIOCOOHOCTb CHUCTEMBI U crocoba OOHapykuBaTb Ae(PEKTHl B KOMIIO3UIIMOHHOM
MaTepuase, apMUPOBAaHHOM BOJIOKHAMH, 3a CUET PABHOMEPHOIO PAaCHpPENENIeHHs] ONTUYECKHUX
BOJIOKOH IO IOMNEPEYHOMY CEUEHHUIO YCUJIMBAIOIIErO COCTaBIAIOIIErO 3jeMeHTa. B ogHOM
KOHKPDETHOM BapHaHTE OCYIUECTBJICHUs YCWIMBAKOLIUN COCTABJISIOLINN 3JIEMEHT BKJIIOYAET B
ce0s1, IO MeHbIIEH Mepe, YeThIpe ONTHYECKUX BOJOKHA, KOTOPbIE Pa3MeIleHbl KOHLIEHTPHUYECKH
BOKPYT' MPOAOJIHONH OCH U HAXOASTCS HA NMPUOIM3UTENbHO OAMHAKOBBIX PACCTOSHUSX APYT OT
Apyra, HampuMmep, MoA YIJIaMH, COCTABIISTFOIIMMHU MPUOIU3UTEIBHO 90°, B MONEPEYHOM CEYSHUN
YCHJIMBAIOLIETO COCTAaBIIAIOLIETO 3JE€MEHTAa. B COOTBETCTBUM C OAHOM XapaKTePUCTUKOU
NPONOJIbHAS IIEHTPAJbHAST OCh YCHJIMBAIOIIETO COCTABJAIOINErO 3JIEMEHTa CBOOOJHA OT
ONTHYECKUX BOJIOKOH, HAPUMEP, YCUIUBAIOIINN COCTABJISAIOLNUN 3JIEMEHT HE UMEET LIEHTPAJIBHO
PacnoyIOXKEHHOTO ONTHYECKOro BOJIOKHA. [lomararoT, 4To pasMeleHne ONTHYECKOrO BOJIOKHA
BIOJb LIEHTPAJIBHONW OCH He OyAeT 3HAYUTENbHO CHOCOOCTBOBATh 3((PEKTUBHOCTH CHUCTEMBI U
crioco0a onpeneneHnst COCTOSIHUS, TIOCKOJIBKY CYIIECTBYET OY€Hb HU3Kasl BEPOSITHOCTh TOTO, YTO
TpemHa OyAeT MPOXOIUTh PSAAOM C LEHTPAIbHOM OCBIO YCHJIMBAIOIIErO COCTABISIOLIETO
3JIEMEHTa, HE TPOXOJs TaKXKe NMPU 3TOM OYEHb OJHM3KO OT OAHOTO WM OoJiee U3 ONTHUECKUX
BOJIOKOH U HE Pa3pbIBasi OAHO MK O0Jiee U3 ONTHYECKUX BOJIOKOH, KOTOPBIE Pa3MEIIeHbI BOKPYT
LEHTPAJIbHOU OCH U HA PACCTOSIHUU OT HEe.

[0086] B BapmaHTax OCYLIECTBJICHMS, ONUCAHHBIX BBILIE, B KOTOPBIX YCHJIMBAIOIINI
COCTABJISIFOLIUI 3JIEMEHT COAEPKUT LIEHTPAJIbHYIO CEpALEBHHY KOMIIO3ULIMOHHOIO MaTepuaa,
COIEpXKAINYI0 apMUPYIOLIWE BOJIOKHA, TaKyl) Kak CepALEBHHA, COAEp:Kallas yIJIEpOJAHbIE
BOJIOKHA, W U3OJIMPYIOLIUN CJIOU, OKPYKAIOIIUNM LIEHTPAJIbHYIO CEpALEBUHY, TAKON KaK CJIOU U3
CTEKJIOBOJIOKOH B CBSI3VIOIIEH MaTpHlle, ONTHYECKHE BOJOKHA MOTYT OBITH MPEANOUYTHUTEIHHO
3a/1eJIaHbl B Pa3HBIX MECTaX B KOMIIO3ULMOHHOM MaTepuase, apMUPOBAHHOM BOJIOKHAMH, TO €CTh
Ha Pa3HbIX PACCTOSHHSIX OT LIEHTPAJBHOH OCH W/MJIM TOA Pa3sHbIMU YIJIAMH OTHOCHTEJIBHO
LIEHTPaJIbHOU OCH CEPALIEBUHBI HA TPAHULIE pa3/iesa IEHTPAIbHON CEPALIEBUHBI U U30JUPYIOILETO
cnosa. PasMmelieHne Ha AaHHOW TrpaHULE pa3zena MOXET NOBBICUTb BEPOSTHOCTb TOTO, 4YTO
ONTHYECKUE BOJIOKHA OyAyT TOABEPTHYTHl pPa3pbiBY TNPH BO3HUKHOBEHHH TPELIMHbI B
YCUJIMBAIOILEM COCTABJISIOIIEM 3JIEMEHTE.

[0087] Ha ¢ur.3A-3F npowsutrocTpupOBaHbl MOMEPEYHbIE CEUEHHs YCHIMBAFOIIHX
COCTABJISIFOLIUX 3JIEMEHTOB COIJIACHO BapUaHTaM OCYIIECTBJIECHHUsS HACTOSLIErO PaCKPBITHUs
uszobperenusi. Kondurypauus cedeHuil yCHIMBAOIINX COCTABIISIOIUX 3JIeMeHTOB 326A-326F,
APMHUPOBAHHBIX BOJIOKHAMH, AaHAJIOTMYHA YCWIMBAIOLIEMY COCTAaBJSIIOIIEMY 3JIEMEHTY,
NPOWUTIOCTPUPOBAHHOMY Ha (ur.2B, m BKIFOYAaeT BHYTPEHHIOK CEPILEBHUHY M3 BOJOKOH C
BBICOKOH IPOYHOCTBIO HA Pa3pPbIB, OKPYKEHHBIX HAPYKHBIM CJIOEM U3 N30JUPYIOLIEro MaTepHuala,
HalpuMep, BHYTPEHHIOK CEPALEBUHY, COAEP>KALIYK) YIJIEPOAHBbIE BOJIOKHA, OKPY>KEHHBIE
HApPY>KHBIM CJIOEM, COJEp’KallUM CTEKJIOBOJOKHA. Kak mnpowmmocTpupoBano Ha ¢ur.3A,
YCUJIMBAIOIIUN COCTABJISIOMNHN 3JeMEeHT 320A BKIFOYAaeT B ceOs YeThbIpe ONTUYECKUX BOJIOKHA
323a-d, xoTophIe pa3sMeIneHbl KOHIIEHTPUYECKH B YCHJIMBAIOIIEM COCTABIISIIOIIEM 3JieMeHTe 426

BOKpPYI' LIEHTPAJbHOW OCH M Ha paccTosHUU OT Hee. Kak mpommmocTtpupoBaHo Ha (ur.3A,
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BoJIOKHa 323a-d pasmernensl Ha rpaHune 329A pasnmena wiu O4eHb ONHM3KO K rpaHuue 329A
paszaena Mexxay BHYTpeHHel cepaueBuHOM 328 A u HapyxkHbIM ciioeM 330A. YeTblpe ONTHYECKUX
BOJIOKHA TAaKX€e PacIpenesIeHbl pPABHOMEPHO BOKPYT LIEHTPAJIbHON OCH, HATIPUMED, PACIIONIOKEHbI
Ha VIJIOBBIX pACCTOSHUSAX JAPyr OT JApyra, cocraBumomux npudmmsurenbHo 90°. Kax
NPOUJUTIOCTPUPOBAaHO Ha (ur.3B, onrtudeckne BojokHA 323e-g pasMelieHbl O4YeHb OJIM3KO K
Hapy>KHOH MOBEPXHOCTHU YCUJIMBAIOLIETO COCTABJSAIOLIErO 3JeMeHTa 326B u pacrnosokeHbl Ha
YIJIOBBIX PACCTOSIHUAX APYT OT APYyTa, COCTABISIOMINX Mpudan3nTensHo 120°. Pazmenienne oueHb
OMU3KO K HAPYKHOM MOBEPXHOCTH MOKET ObITh MPENNOYTHTEIbHBIM JJIsl PAHHETO OOHAPYKEeHUS
TPELINH, KOTOPble BO3HUKAIOT (HAMPUMEp, HAYMHAIOTCS) Ha HAPYKHOW MoBepXHOCTH. OQIHAKO
ONTHYECKUE BOJIOKHA 323e-g HE IOJUKHbI OBbITh pasMELIeHbl TakK OJIM3KO K HapYKHOH
MIOBEPXHOCTH, YTO OHU OYIyT OTKPBITBI JJIsi BO3NEHCTBHS M TOIBEPraThbCS MOBPEIKACHUSM,
HanpuMep, BCIEICTBHE HEMTOCPEACTBEHHOIO KOHTAKTA C HAPY KHBIM NMPOBOASAIINM cioeM. Pur.3C
WUTFOCTPUPYET BAPUAHT OCYULIECTBJICHHUS] YCUJIMBAIOIIETO COCTABISIOIIETO 3jieMeHTa 326C, B
KOTOPOM HeThIpe ONTHUECKUX BOJOKHA 323h-323k 3anmenanbl Bo BHyTpeHHeH cepauesune 328C.
Qur.3D unIrOCTpUPYET BapUAHT OCYLIECTBJICHHUS YCHJIMBAKOLIErO COCTABJISIOLIErO 3JIEMEHTA
326D, B KOTOPOM MSATb ONTHYECKHUX BOJIOKOH pasMelleHbl Ha rpaHule 329D pasnena mexny
BHyTpeHHel cepauesuHod 328D u HapyxHbiM cioeM 330D. IIaTe onTtuyeckux BOJIOKOH
PacnoyIOXKeHbl HA MO CYIIECTBY OAMHAKOBOM PACCTOSHUHM OT LIEHTPAJIbHOW OCH yCHJIMBAIOLIErO
COCTABJISIFOLIErO 3JIEMEHTA U PACIOJIOKEHbl HA MO CYLIECTBY OJWHAKOBOM PACCTOSIHUU APYT OT
Apyra, HampHUMep, PACIHOJIOKEHBbl HAa YIJIOBBIX PACCTOSIHUAX APYr OT APYra, COCTABJIIOLIMX
npubnusuTensHo 72°. @ur.3D wunoCcTpUpyeT, YTO YCWIMBAIOLIMNA COCTaBISIOIIUN 3JIEMEHT
MOJKET BKJIOYaTh B ceOs M000€ 4YMCIO ONTHYECKUX BOJIOKOH, BKJIOYAs ISTh WiIn Oolee
onTuyeckux BOJNOKOH. @ur.3E wummocTpupyer BapHaHT OCYIIECTBICHHs YCHUIMBAIOLIETO
COCTaBJIAIOLIETO 3eMeHTa 326E, B KOTOpOM ONTHYECKHE BOJIOKHA MEPBOM IPYIIbl Pa3MEILEHBI
Ha TNEPBOM PACCTOSIHUU OT LEHTPAJIbHOM OCH YCHJIMBAIOIIETO COCTABJISIOIIETO 3JIEMEHTAa U
ONTHYECKHE BOJIOKHA BTOPOU IPyMNIIibl pa3MeIleHbl HA BTOPOM PACCTOSIHUM OT LIEHTPAJIbHON OCH,
IIPU 3TOM BTOPOE€ PACCTOSIHUE OTJIMYAETCsl OT MepBOro paccrosHus. Pur.3F ummoctpupyer
BAPUAHT OCYILECTBJIEHUS YCWJIMBAIOIIETO COCTaBJstoLero sjaemeHta 326F, B kotopom
ONTHYECKOE BOJIOKHO pa3MEIEHO BAOJb LEHTPAJIBHOW OCH YCHJIMBAKOLIETO COCTAaBJSAIOLIETO
sneMeHTa 326F 1 OKpy>KE€HO ONTHUYECKMMH BOJOKHAMHM, KOTOPbIE PACIIONIOKEHBI HA PACCTOSTHUM
OT LIeHTpasbHO ocu. CrenyeT MOHUMATh, YTO BAPUAHTHI PACIIONOKEHHsI ONTHYECKUX BOJIOKOH B
YCHJIMBAIOIIEM  COCTaBJSIIOINEM  3JIEMEHTe, INPOWUICTpUpoBaHHble Ha  ¢ur.3A-3F,
NPEACTABISIIOT COOOH TONBKO NMPUMEPBl BO3MOXKHBIX BAPUAHTOB PACIIOJIOKEHHS], M HACTOSIIIEe
pacKpeITHE H300pETEHHS HE OTPAHUYEHO TAHHBIMU KOHKPETHBIMH BAPHAHTAMH PACIIONOKEHHUS.
[0088] Kak oTmeueHO BbIle, MOKET OBITH MPENMOYTUTEIBHBIM OOpa30BaHUE TJIAIKOU
TOPLEBOM NOBEPXHOCTU MAJIsI COAEHCTBHs Iepenade CBEeTa B ONTHYECKOE BOJIOKHO U U3
ONTHYECKOTO BOJIOKHA, HAIIPUMEP, MOCPEACTBOM IMOJUPOBAHUS TOPLIEBONW NMOBEPXHOCTU. bbuIO
OOHapy’>k€HO, YTO MHOTHE IPOMBILIUIEHHO W3rOTABIMBAEMblE M WMEIOIIUECS] Ha pPBIHKE,
ONTHUYECKHE BOJOKHA BKJIIOYAIOT B ce0s 1Ba miaM Oosiee MOJMMEPHBIX CJIOEB, OKPYIKAKOLINX

NPOMYCKAOIIYIO CEpALEBUHY U OOOJIOUKY, @ UMEHHO BHYTPEHHUH CJIOH W3 OTHOCHUTEIBHO
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MSTKOTO TOJIMMEPHOTO MaTepuana W HapyXHbIl ciloii u3 Oojee TBEPHOro MOJUMEPHOTO
MarepHaa sl 3aIlUThl CTEKISTHHON cepaneBrnHbl. HazHaueHne cios u3 6osee MsIrkoro rnojmmepa
COCTOUT B YMEHBIIEHUH MOTEPh CBETA, BBI3BIBAEMBIX MUKPOU3THOAMHU ONTHYECKOTO BOJIOKHA B
OTpeNeNIeHHbIX Cclydasx npuMeHeHus. OpHako ObUIO OOHApPY)KEHO, YTO IPU MOJBEPraHUU
TOPLIEBOI MOBEPXHOCTH YCHIIMBAIOIIETO COCTABIISIOIIETO SJIEMEHTA, BKJIIOYAIOIIel B ce0sl KOHel
OIITHYECKOTO BOJIOKHA, MIOJIMPOBAHUIO CIION U3 00Jiee MATKOTO MOJMMEPa MOJKET CMEINAThCS U, 1O
MEHbIIEH Mepe YaCTUYHO, IEPEKPBIBATH NPOMYCKAOIIYIO CTEKIAHHYIO CEPALEBUHY ONITUYECKOTO
BOJIOKHA BCJIEZICTBUE MEXAHMUYECKOTO BO3JEHCTBHsI, CO34AaBAEMOI0 B IpOLiECCE€ MOJUPOBAHUS,
W/WIM TeIula, BBINEJSIIOIErocsi B mpouecce mnojuposanus. [lake HeOonblias CTENneHb
NEPEKPbIBAHUST CMEILIEHHBIM IOJUMEPOM MOXKET BOCIHPENATCTBOBATh IIEpefade CBETa B
ONTHUYECKOE BOJIOKHO M/WIH U3 Hero. Takim o0pa3om, B COOTBETCTBUHU C OHOHN XapaKTePUCTHKON
ONTHUYECKHE BOJIOKHA HE BKIIOYAOT B cedst cioil mu3 Oosee msirkoro mosnumepa. Hampumep,
ONTUYECKOE BOJIOKHO MOJKET BKJIOYATh B CE0sl MPOMYCKAKOLIYI CTEKISIHHYIO CEPIALEBHHY U
00OJIOUKY Uil MPONYCKAHUS CBETA U OAMH 3aLUTHBIN (HApuMep, TBEP/bIil) NOJMMEPHBII CIIOH,
OKPY’KalOIIMK  CTEKJIIIHHYIO CEepALEBUHY H  O0OJNOYKY, Hampumep, TNpPU OTCYTCTBUHU
IPOMEKYTOYHOTO CJIOst MaTepuaia. B pesynpraTte Oyaer ocnabieHa win ycTpaHeHa TEHISHIHS K
NEePEKPHIBAHIIO KOHLIA CTEKJITHHOW CepLeBHHBI CMEILIEHHBIM MOJIMMEPOM, U OyAeT yiydIlieHa
nepenava CBETa B ONTHYECKOE BOJOKHO M M3 HETO. B COOTBETCTBUHM ¢ ONHOM XapaKTEPUCTUKON
€IMHCTBEHHBIH 3aIUTHBIN TOJIMMEPHBIN CJION OyIeT UMETh MOAYJIb YIIPYTOCTH IIPU PACTSKEHHH,
COCTAaBJISIFOLINH, 110 MeHbLIeH Mepe, npudausurensHo 1000 MIla, Hanpumep, 10 TpUOIH3UTENBHO
4500 MIla. IIpumMepel Takux MOJIUMMEPOB MOTYT BKJIIOYATh MOJMMEPHI HA OCHOBE aKpUJIATOB U
NOJMUMUIBI. B COOTBETCTBUM € APyroil XapakTEepUCTHKONW ONTHYECKOE BOJOKHO MOXKET OBITh
cBOOOZIHBIM OT KaKHX-JTHOO MOJUMEPHBIX (HAPUMED, 3alUTHBIX ) CIIOEB.

[0089] VcunmBarolue COCTaBJISIFOIIUE 3JIEMEHThI, OMHCAHHBIE BBIIIE, MOTYT OBITh
W3TOTOBJIEHBI C NOMOLIBIO CPEJCTB, M3BECTHBIX CIIEIMAJIMCTaM B JAHHOH OOJACTH TEXHUKH,
BKJIFOYAst CIIOCOOBI, OMUCAHHBIE B BhIlIenepedrcieHHbx nateHrax CIIIA. B omHOM KOHKpETHOM
BAPUAHTE OCYLIECTBJICHUS YCWIMBAIOUINA COCTABJSIOIINN 3JIEMEHT 00pa30BaH MOCPEICTBOM
mpouecca MyJTPy3UH, NOCPEACTBOM KOTOPOIO KTYThl HENPEPBIBHBIX APMHPYIOLINX BOJOKOH
(HarmpuMep, YIJIepOIHBIX BOJIOKOH M CTEKJIOBOJIOKOH) BBITSTUBAIOT YePe3 MaTepuas CBS3YroI el
MaTpHIbl (HAPUMED, Yepe3 BAaHHY C STIOKCUIHON CMOJIOHN), KOTOPBIH BIIOCIEICTBUH MTOJIBEPTAIOT
OTBEP)KACHUIO ISl 3aKPEIUICHUS BOJOKOH M 00pa3oBaHUs KOMITIO3MIMOHHOIO MaTepuaa,
apMHMPOBAHHOIO BOJOKHaMU. OnNTudeckue BOJOKHA MOCTABISIOTCA MPOU3BOAMTENIEM B BHUAE
HETIPEPbIBHBIX OTPE3KOB (HAMpHMEpP, C JJIUHOW, COCTABJBIIOLIEH MHOIO THICSY METPOB) Ha
KaTyLIKaX aHAJIOTWYHO JKTYTaM BOJIOKOH (HAIpHUMep, JKI'yTaM YIJIEPOIHBIX BOJOKOH U XKIyTam
CTEKJIOBOJIOKOH). ClienoBaTeNbHO, ONTHYECKHE BOJOKHA MOTYT OBbITh BKJIFOYEHBI B IPOLECC
NyJITPY3UH BMECTE C ApMHUPYIOLIUMH BOJIOKHAMH Oe3 OONbIINX 3aTPYAHEHUH.

[0090] Taxkum oOpa3oM, OIWH BAapUAHT OCYINECTBJIEHHS HACTOSIIETO PACKPBITHS
n300peTeHNs]  HampaBjleH Ha CHoco0  W3TOTOBJICHHS — YUIMHEHHOTO  YCHUJIMBAOLIETO
COCTAaBJISIFOLIErO 3JIEMEHTA, KOTOPBIA COCTOUT U3 KOMITIO3ULMOHHOIO MaTepuasa, apMUPOBAHHOTO

BOJIOKHaMU, U KOTOprﬁ BBITMTOJIHEH C BO3MOKHOCTBIO UCIIOJIb30BAHUS B YCUJIMBAIOLIEM 3JICMCHTE.
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Crioco® MOKeT BKIIIOUATh 3Tarbl 00pa30BaHUsS YIUIMHEHHOTO KOMITO3MIIMOHHOIO MaTepuaa,
ApMHPOBAHHOTO BOJIOKHAMH, HMEIOINEr0 IMPOAOJbHYIO LEHTPAIBHYIO OCh U COHAEPIKALIEero
CBSI3YIOIIYIO MATPHUIy M MHOXKECTBO ApMHUPYIOIIHUX BOJIOKOH, Pa3MELIEHHBIX B CBS3YIOLIEH
marpuue. [To MeHbInell Mepe, mepBOoe ONTHYECKOE BOJIOKHO 3aJ€NbIBAIOT B KOMITO3UIIMOHHBIN
MarepHaj, apMUPOBAHHBIN BOJIOKHAMM, HAIPUMEp, BO BpeMs 0Opa3oBaHMs KOMITO3ULIMOHHOTO
Marepuaa, Tak, YTOObl ONTHYECKOE BOJOKHO MPOXOIMIO OT MEPBOro KOHIA KOMIIO3UIIOHHOTO
MarepHaja 10 BTOPOro KOHLA KOMIIO3MLIMOHHOTO MaTepuana. Hampumep, ontudeckue BOJIOKHA
MOTyT OBITb BBENEHbl B MPOLECC MYJITPY3UH, B KOTOPOM JKI'YThl ApPMHUPYIOIIHMX BOJOKOH
NPOMHTHIBAIOT CMOJIOH, KOTOPasi PU OTBEPKASHUU 00pa3yeT CBA3YIOMYI0 MaTpuily. OnTH4ecKue
BOJIOKHA, Kak TPABWIO, TOCTABJSIIOTCS Ha KaTymikax (OOOMHAX) aHAJOTHYHO IKIyTam
ApPMUPYIOIIUX BOJOKOH U, CJIEIOBATENIbHO, MOTYT OBITh TIOABEPTHYTHI BBITSTUBAHHIO B CUCTEME
IUIS Y JITPY3UH aHAJIOTHYHBIM 00pa3oM. B ofTHOM BapuaHTe OCYIECTBICHHS ONTHYECKUE BOJIOKHA
MOCTABJIIFOTCS. C OTHUM UK O0JIee MOTUMEPHBIMHU CJIOSIMH, U TIOJIMMEPHBIE CJIOH YAAJSIIOT MEpen
COEAMHEHUEM ONTHYECKUX BOJIOKOH C apMHPYIOIIMMH BOJIOKHAMH U HMX TPOMUTKON CMOJIOH.
Hanpumep, ontudeckne BOJOKHA MOTYT OBITh TMOIBEPTHYTHI 3Tamy TEPMOOOPaOOTKH I
ynajieHuss (HampuMmep, Ul YJIETY4YHBaHUsA) IOJUMEPHOro ciosi. B omHOM BapuaHTte
OCYLIECTBJICHHS 3TAIl TEPMOOOPAOOTKH BKIIIOYAET HAIIPABJIEHHUE JIa3epa Ha ONTHYECKOE BOJIOKHO
HETIOCPEACTBEHHO TMepe CMEIINBAHINEM ONITHYECKOTO BOJIOKHA C APMHUPYIOLTUMH BOJIOKHAMH.

[0091] Kak oTMedeHO BbIIIE, ONTHYECKHE BOJIOKHA MOTYT OBITH OPHUEHTHPOBAHBI
NPSMOJMHENHO (HampuMep, MOTYT OBITb KOJUIMHEAPHBIMH I10 OTHOIIEHHIO K II€HTPaJbHOMN
NPOJOJBHON OCH YCHJIMBAIOIIETO COCTABJIAIOLIErO 3JIEMEHTa) WUIM MOTYT OBITb HaMOTAHBI
(HarmpuMep, HAMOTaHbl MO CHHMPAJM) OTHOCHUTENBbHO LEHTPAJIbHOM NPONOJBHOH OCH
YCUJIMBAIOIIErO COCTABJISAIOIIErO 3JIEMEHTA.

[0092] ITocne oOpa3oBaHus apMHUPOBAHHOTO BOJIOKHAMH, KOMIIO3ULIMOHHOTO MaTepHuaa C
COOTBETCTBYIOLIEH JUIMHOW (HampuMep, IMOCPENCTBOM MYyJITPY3UH) KOMITIO3HLIMOHHBIN MaTepHal
paspes3aroT BOJIM3M NEPBOro KOHIA KOMIO3WIMOHHOTO Marepuaia Aisi oOpa3oBaHUS IEPBOI
MOJIyY€HHOM paspe3aHueM, TOPLEBON MOBEPXHOCTH, KOTOPAs ABJISIETCS MO CYLIECTBY IUIOCKOM.
Konen, nmony4deHHsIl pa3pe3aHueM, MOJUPYIOT ISt 0Opa30BaHUS YAJIMHEHHOTO YCHIMBAIOIIETO
COCTaBJSIIOLIETO 3JIEMEHTA, COCTOSIIEr0 M3 KOMIIO3MLIMOHHOIO MaTepHhaia, apMHUPOBAHHOTO
BOJIOKHAMH, M HUMEKOIIEr0 IOJMPOBAHHYIO MEPBYI0 TOPLEBYI IOBEPXHOCTb, MPH 3TOM
NOJIMPOBAaHHAsL TIepBasi TOpPLEBAsl TOBEPXHOCTh CONEPKUT KOMITO3MLIMOHHBIA —MaTepHal,
apMHUPOBAHHBIN BOJIOKHAMH, U TIEPBBIN KOHEL ONTHYECKOTO BOJIOKHA. B pe3ynbraTe BBIOIHEHUS
BBILIECTIPUBEIEHHOTO CIIOC00a MOJIMPOBAHHBII KOHEL YCIINBAOLIETO COCTABIISIOIIETO HJIEMEHTA,
BKJIFOUAIOIIHMI B ce0sl ONTUYECKOe BOJIOKHO, OyneT obianath CrocoOHOCTRIO K 3¢ dexTuBHOMY
NPUEMY U ITPONYCKAHUIO CBETA Uepe3 ONTHUYECKOE BOJIOKHO, U ITPH 3TOM, Hapumep, He Tpedyercs,
qTOOBI  ONTHYECKOE BOJIOKHO OBUIO  (U3MYECKH H30JHPOBAHO OT  OKPY’KAIOIIEro
KOMITO3UL[HOHHOTO MaTepHajia, apMUPOBAHHOTO BOJIOKHAMHU.

[0093] Kakx paccMOTpeHO BbIlIE, YCHWIMBAKOLUNA COCTABJISIFOLIUN OJJIEMEHT MOXKET
BKJIFOYATh B €051 OJJHO MJIM MHOKECTBO (HampuMep, YeThIpe Win 0ojiee) ONTHIECKUX BOJIOKOH, U

MHOKECTBO OITHYECKHUX BOJOKOH MOTYT OBITh NPEAyCMOTpPEHBI (Hampumep, 3ajeNlaHbl) B
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KOMIIO3UIIHOHHOM MaTepuajie, apMUPOBAHHOM BOJIOKHAMM, JJISl YBEJIMUEHUSI BEPOSITHOCTH TOTO,
YTO ONTUYECKUE BOJIOKHA OKAXKYTCSI PA30PBAHHBIMH BCJICACTBHE TPEIIUHBI UJTH IPYyroro aedexra
B OKpYJKarolleM KOMITO3WLIMOHHOM Matepuayie. TakuM oOpa3oM, BBIICPUBEACHHBIA CIIOCOO
MOJKET BKJIOUATh 3aJeJIbIBAHHE MHOXECTBA ONTUYECKUX BOJIOKOH, HaNpUMep, IBYX WU OoJjiee
ONTUYECKUX BOJIOKOH, KaK OTMHCAHO BBILIE.

[0094] B npouecce nmynTpy3un, Nocjie OTBEPAKACHHUS CBI3YIOLIENH MaTPULIbI B JOCTATOUHON
CTeTNEeHH, TIOABEPTHYTHIN MyJITPY3HH, KOMIIO3ULIMOHHBIN MaTepHal, apMUPOBAHHbIN BOJOKHAMH,
KaK TPaBWIO, HAMATHIBAIOT HAa KaTyIIKy. ITOCKOJIbKY IJIMHA KTYTOB BOJIOKOH U ONTHYECKUX
BOJIOKOH 3HAYHMTEJBbHO MPEBBIIIAET UIMHY KOMIIO3UIIMOHHOTO MaTepHualia, KOTOPbIA MOKET
XPAHUTBCS HA KATYIIKE, YIJIMHEHHbIH KOMIIO3UIIMOHHBIN MaTepral B KOHIIE pa3pe3aroT 10 TOro,
Kak Oyner mMpeBbIlIEHA BMECTUMOCTb KaTylniku. Kak TpaBmio, TakoW pa3pe3 BBIMNOJHSIOT
NIOCPEICTBOM MPOCTOTO pas3pe3aHus (HarmpuMep, MOCPEICTBOM UCTIONBb30BaHUS OONITOPE30B) HITH
3ybuaToll muiel (C 3a3yOpHHAMH), YTO MPUBOAUT K IIEPOXOBATOMY M PACILICINICHHOMY KOHITY
KOMIIO3UIIMOHHOTO Marepuajia, apMHPOBAHHOTO BOJOKHaMmu. COTJIACHO OXHOMY BapUaHTY
OCYIIECTBJICHUS MOKET OBITh KeNaTeJIbHBIM ONpEAeNICHHe COCTOSIHHUS  YCHJIHBAIOLIETO
COCTABJISIFOLIETO 3JIEMEHTA, KOIZa YCWJIMBAKOIIMHA COCTaBJSIIOIIMN 3JEMEHT pasMelIeH Ha
katymke. COOTBETCTBEHHO, KOMITO3ULIMOHHBIA MaTepuaj, apMHPOBAHHBIA BOJIOKHAMHU, MOXKET
ObITh HAMOTAH Ha KaTyImIKy Tak, 4To 00a KOHLA, TO €CTb MePBbIii W BTOPOW KOHIIBI
KOMIIO3UIIMOHHOTO MaTepuayia OyAyT OTKPBITHI AJIsI BO3AEHCTBHS, HapuMep, o0a KOHIa OyayT
OTJIEJICHbI OT OCHOBHOM YaCTH HAMOTAHHOTO HA KaTYIIKY, KOMIIO3UIIHOHHOTO MaTepualia, 4acTo
MOCPEICTBOM MPOITYCKAHUSI OAHOTO MM OOOMX KOHLIOB uepe3 OOKOBOE OTBEPCTHE B KATYIIKE.
Takum oOpa3oM, B OJHOM BapHaHTE OCYIIECTBJIEHUS, 1O MeHbIIEH Mepe, OAUH KOHEI[ U
NPEANOYTUTENLHO 00a KOHLIA KOMIIO3MLIMOHHOTO MaTepuaja, apMHPOBAHHOTO BOJIOKHAMH,
00pe3aroT U MONMPYIOT ISt 00pa30BaHUS YCHIMBAIOLIETO COCTABIISIIOLIETO 3JIEMEHTa (Hanpumep,
NOJ00HOTO OMMCAHHOMY BBIIIIE), TAK YTO CUCTEMA U CIIOCO0 OMpenesIeH!s] COCTOSIHHSI MOTYT OBITh
MPUMEHEHBI JJIs1 YCUIIMBAIOIIErO COCTABIISIONIErO 3JIEMEHTa B TO BPEMs, KOTAA YCUIHUBAIOLIHI
COCTABJISIFOLIMI 3JIEMEHT Pa3MeLIeH Ha KaTyIIKe.

[009S] B onHOM BapuaHTe OCYLUECTBJICHUS MPOU3BOIUTENbL  YCUJIUBAIOIIETO
COCTABJISIIOLIETO JJIEMEHTa MOMKET 3aXOTeTh MOJBEPTHYTh YCHJIMBAKOIIMKA COCTABIISHO LU
3JIEMEHT UCIBITAHUIO TIOJ HArPy3KOH («CTpPEecc-TecTy») Mmepea OTTPY3KOH YCHIIMBAIOIIErO
COCTAaBJSIFOLIETO  3JIEMEHTAa,  HAmpuMep, TMeped  TPAHCIOPTHPOBKOW  YCHIIMBAIOIIETO
COCTABJISIIOLIETO 3JIeMEeHTa K OOOPYIOBAaHUIO Ui CKPYTKH, MPETHA3HAUYEHHOMY JUISl CKPYTKH
YCHJIMBAIOILETO 3JIEMEHTa, 00Pa30BAHHOTO U3 YCHIIMBAIOIIETO COCTABIISIOLIETO 3JIEMEHTA, BMECTE
C IPOBOZTHUKOM JUTst 00pa30BaHus 3JeKTpuIeckoro kadems. Takol crpecc-TecT MOXKET BKIIFOUATh
Pa3MOTKY YCHITHBAIOIIETO COCTABJISIFOIIETO 3JIEMEHTA C OJJHOM KATYLIKU U €r0 HAMOTKY Ha APYTYIO
KaTYyIIKY, PU 5TOM YCUJIHBAIOIINNA COCTABIISIOLINI 3JIEMEHT MPOITYCKAIOT Yepe3 OAHO Win Oojiee
KoJiec (HarmpuMmep, MaJibIX IIKHBOB) MEXKAY ABYMs KaTymkamu. Hanneskamuii BeIOOp pasmepa
KOJIEC M MeCTa pasMeLIeHHs Koyiec OOecreyrBaeT IPUIOKEHUE W3BECTHONH HAarpy3ku K
YCUWJINBAIOIIEMY COCTABIISIOIIEMY 3JIEMEHTY, YTOOBI YAOCTOBEPUTHCS B TOM, YTO yCHIIMBAIOIIUN

COCTAaBJSIIOLIMN BJIEMEHT HE pas3pyllaeTcs MNOA JOEMCTBUEM [JaHHOW W3BECTHOM Harpys3KHy,
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HaIrpumep, YTOOBI noATBEPAUTL  TO qaT0  OTCYTCTBYROT KakHe-JIMo0o CYLICCTBCHHbBIC

)
NPOM3BOJICTBEHHbIE e(pEeKThl B YCHJIMBAIOLIEM COCTABIAIOLIEM 3JieMeHTe. Takum o00pas3om,
COIJIACHO OJHOMY BAapHAHTy OCYLIECTBJIEHHMsS CHUCTEMa W CHOCOO OMNpeneNeHus COCTOSHUS
YCHJIMBAIOIIEr0 COCTABJISAIOLIETO 3JEMEHTA NMPUMEHSIOTCS AJIl YCUINBAIOLIETO COCTABIISIOINErO
3JIEMEHTA MOCJIE CTPECC-TECTA AJIs ONPENEIeHNs TOTO0, MPOLLEN JIM YCUITUBAIOLINI COCTABIISIOLINN
JJIEMEHT CTPECC-TeCT, HANpuMep, Ui ONpeneleHHus TOro, OoOpa3oBaJUCh JIM TPEIIHHbI B
YCHJIMBAIOIIEM COCTaBJISIIOLIEM 3JIEMEHTE BO BpeMs cTpecc-tecta. Hampumep, cucrema u crnocob
MOTYT OBbITh MPUMEHEHbI MOCJE CTPECC-TECTa, KOTJa YCHJIMBAIOIIUN COCTABJISIOLINA 3JIEMEHT
HAMOTAH Ha BTOPYI KaTyiiKy. ECIHM MOCPENCTBOM HCHONBb30BAHUS CUCTEMBI M Crocoda
OTpENeNIeHUs] COCTOSIHUSL OyAeT ONpeneseHo, YTO YCUIMBAIOIIUN COCTABJISIOLIMA 3JEMEHT
MPOILIEJ CTPECC-TECT, HAMOTAHHBIN Ha KaTYIIKYy, YCUIMBAIOIIUN COCTABISIIOIIHI 3JIEMEHT MOKET
OBITH OTTPYKEH JUJISI CKPYTKHL.

[0096] B nrobom cnydae B OJHOM BapuaHTE OCYIIECTBJICHHUS 3TAall pa3pe3aHusi MOKET
BBIMOJIHATECSI TAKUM CIIOCOOOM, KOTOPBIH OOECIeYrBaeT BBICOKYIO BEPOSITHOCTh OOpa30BaHUs
OPTOTrOHAJILHON TOPLEBON MOBEPXHOCTH, KaK paccMOTpeHO Bbiule. Hanpumep, stan paspezanus
MOJKET BKJIIOHUATh pa3pe3aHre KOMIIO3ULMOHHOIO MaTepuasia, apMHpPOBAHHOTO BOJIOKHAMH,
NOCPEINCTBOM MEXaHWYECKH NMPUBOIMMOW B NeHCTBUE (HAmpuUMep, NMPUBOAMMON B ABIIKEHHE),
pexymeil kpoMkn. AOpaswBHas peXyllass KPOMKAa, a MMEHHO peXyIuas KPOMKa, KOTopas
mpope3aeT MaTrepuas rJaBHbIM O0pa3oM Onaronmapsi HaJIWYUK aOpa3suBHOrO 3epHa (TO €CTh
MarepHaja B BUI€ YaCTHUI] C BBICOKOH TBEPAOCTHIO) HA PeXyIIel KPOMKE, KaK MPaBUIIO, SIBJISIETCS
NPEANOYTUTENBHON M0 OTHOLIEHUIO K PeXyIleld KpOMKe, KOTOpasl BKJIIOYaeT B ceOsl pekylue
3yObs. HecMOTpst Ha TO, YTO MCIOJNB30BAHHE MEJKUX PEXYIIUX 3YObEeB HE HCKIIOUEHO s
pa3pe3aHusi KOMIIO3UI[MOHHOIO MaTepuajia, apMHUPOBAHHOTO BOJIOKHAMH, TIIOJaraiT, 4YTO
pexyuire 3yObst OyayT oOCTaBJsITh OoOJjiee MIEPOXOBATYIO IMOBEPXHOCTh IO CPABHEHUIO C
aOpa3suBHBIM 3€PHOM, YTO MPHUBOAMT K Ooyiee TPyaHOMY (TO e€CThb, Oosiee TPYyIOEeMKOMY) 3Tamy
TIOJIMPOBAHUS MTOCTIE STamna paspe3anusi. B COOTBETCTBHU ¢ OTHOM XapaKTEPUCTHKONW abpa3uBHAas
peKyliasi KPOMKa COAEPKUT abpasvBHOE 3EPHO, HUMEKIIee pasMep, KOTOPbIH SBISIETCS
CBEpXMaJIbiM WM OoJiee KPYMHBbIM, HANpUMeEp, pasMep, COCTABISIOIIMN, MO MEHbLIEH Mepe,
npubmmsuTenbHo 30 MKM  (HOMEp 3€pHHCTOCTH, COCTABJSIFOIIMK mpuOnusutesnsHo  600),
HaNpUMep, MO MeHbINeld Mepe, MpuOI3uTeNbHO 40 MKM (HOMEpP 3€pPHUCTOCTH, COCTABIISFOLIHIA
npubmmsuTenbHo 360) WM gake, MO MeHbIneH Mepe, NpUOMU3UTENPHO 68 MKM (HOMEp
3€pHUCTOCTH, COCTABIIIOIIHNI npuoam3uTensHo 220). Ciaenyer NoOHUMAaTh, YTO BBIOOP 3€pHA IS
pa3pe3aHusi MOXKET ObITh CNIEJIaH C YUETOM CKOPOCTH (HAIpUMep, CKOPOCTH BPALIEHHUS ) pEKyIIeH
KPOMKH U CTPEMIIEHHSI K OBICTPOMY Pa3pe3aHuI0 U MOJHPOBAHUIO, TO €CTh OOJIee KPYITHOE 3€PHO
MOJKET pe3aTh ObICTpee, HO MOXKET MOoTpedoBaTh OOJee MINTENBHOTO BPEMEHU IMOCIENYIOINEro
MOJIMPOBAHUSI.

[0097] [lnst oOpasoBaHHsl MO CYINECTBY OPTOrOHAJBHOW TOPLEBOH MOBEPXHOCTH,
ONMCAHHOHN BBIIIE B COOTBETCTBUU C ONPEAEICHHBIMH XapPaKTEPUCTUKAMH, 3Tall Pa3pe3aHus
MOJKET BKJIFOYATh 3aKpelUieHue (HampuMep, MEXaHM4YEeCKOe 3aKperieHHe) MEPBOro KOHIA

KOMIIO3UIIMOHHOIO MaTcpHuaid, apMHUPOBAHHOI'O BOJIOKHaAMH, Tak, 4TOOBI nepan‘ﬁ KOHECI ObLI
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pasMeleH 10 CYINEeCTBY OPTOTOHAJbHO OTHOCHUTENIbHO pPEXYLIeH KpOMKH (HampuMmep,
OTHOCHTEJIbHO PEXYINEro HOXKa) BO BpeMs dTama paspe3anus. Hampumep, KOMIO3HUILIMOHHBIN
MaTtepuaj, apMHUPOBAHHBIA BOJOKHAMH, MOXKET OBITb MEXaHHYECKH 3a)aT Tak, dYTO
KOMITO3UIIMOHHBIN MaTepuan OyneT pasMelleH OPTOrOHAJIBHO K PeXylleld KPOMKE U He CMOXKET
nepeMenaTbcs CO CMEIIEHHEM OT OCH KaKUM-IHOO 3aMeTHbIM OOpa3soM BO BpeMs 3Tamna
paspesaHusi.

[0098] Ilocne paspesaHust TopLEeBas HNOBEPXHOCTb MOXET OBITb OTIOJMPOBAHA IS
MOJIyYeHUs TNIaAKON TopueBol nmoBepxHocTu. Hanpumep, 3Tan nmoaupoBaHUs MOXKET BKJIOYATh
MOJINPOBaHUE TMOJIyUYE€HHOH pa3pe3aHreM, TOPLEBOH MOBEPXHOCTH MOJUPYIOIIEH MOBEPXHOCTHIO.
Hanpumep, mnonupyromas HOBEPXHOCTh MOXKET BKIOYaTh aOpa3sMBHOE 3E€PHO, HMEIoLIee
CBEpXMaJIblii pa3Mep, HAMPUMEP, pa3Mep 3epHA, He MPEBBIMIAKIINN NMPUOIUIUTEIBHO 25 MKM
(HOMep 3epHHCTOCTH, cocTaBysiromuii 800) wiu nake He MPEBBIIIAOIUNA TPUOITU3UTETEHO 22
MKM (HOMep 3epHHUCTOCTH, cocTapisiromuii 1000). Ecin oxapakTepu30BaTh 3TO MO-IPYroMy, STar
NOJIMPOBAHUST MOJKET BBITIONHATBCS TOCPEACTBOM aOpa3sMBHOIO 3€pHA, KOTOPOE MeJbue
aOpa3snBHOTO 3€PHA, HCIIOIB3yEMOT0 Ha 3Talle pa3pe3aHus.

[0099] Kak oOTMeueHO BbIllle, HEKOTOpPbIE ONTUYECKHE BOJIOKHA IOCTABJSAIOTCA OT
U3TOTOBUTEINS C CJIOEM MSTKOTO TOJIMMEpPA JUIsl CHUXKEHUS MOTEPh OT MUKPOU3THOOB, M TaKOH
MSATKUH TOJMMEp MOKET MepeKphIBaTh KOHEL| MPOIMyCKaoleld CepALEeBUHbl ONTUYECKOTO
BOJIOKHA BO BPEMsI 3TAIOB pa3pe3aHus /Wi MOJHPOBaHus. Ecii onTHuecKoe BOJOKHO BKIIFOUAET
B ce0sl TaKoi CJIOH, OMH Croco0 YMEHbLISHNS UM YCTPAHEHHSI TAKOTO NEPEKPBIBAHUS COCTOUT
BO BPEMEHHOM OTBEP>KJIEHUU CJIOSI U3 MATKOTO MOJMMEpa Al YMEHbIIEHUS €ro CKJIOHHOCTH K
CMEILEHUI0 U MEePEKPBbIBAHUIO MPOMYCKAOLIEH CepALEeBUHbI ONTUYECKOro BoJokHa. Hampumep,
TOpPIIEBAsl IOBEPXHOCTb MOXKET OBITh OXJIAJKACHA TIePe] 3TAIIOM pa3pe3aHusi U MOJIMPOBAHMUS W/ HITH
BO BpEMsI Tara pa3pe3aHus U MOJHUPOBAHMS AJIsl OOeCTIeYeHNsI 3aTBepAECBAHMS CJIOs nouMepa. B
COOTBETCTBUHM C OAHOW XapaKTEPUCTUKON TOPLEBYH) MOBEPXHOCTb OXJAKIAKT MOCPEACTBOM
MOJIBO/IA OXJIAKJIEHHOM KUAKOCTU MJIH OXJIAXKIEHHOTO ra3a K TOpLEeBOl MoBepxHOCTH. [Ipumepsl
BKJIIOYAIOT TMOABOJ CXKATOrO rasa (HalpuMep, CKAaToro razoo0pa3sHOro asoTa, razoodpa3HOro
OUOKCHIA YTIJEepoaa, YIJIEBOAOPOAHOro rasa, ()peoHa WM TOMY MOAOOHOr0) K TOPLIEBOM
MIOBEPXHOCTH TIepPe STaNlaMU Pa3pe3aHus U MOJUPOBAHUS U/WIIH BO BPEMs STATIOB pa3pe3aHus U
MOJINPOBAHUS.

[00100] Criocob obpaszoBaHusi TOPLIEBOH MOBEPXHOCTH YCUJIMBAIOIIETO COCTABJISIFOIIETO
5JIEMEHTa OIMCAH BbIII€ KaK BKJIOYAIOUINM MEXaHMYeCKOe pas3pe3aHue U MOJIMpPOBaHHE
KOHLIA/TOpIIa KOMIO3WLIMOHHOTO MaTepualia, apMHUPOBAHHOIO BOJOKHAMH, HAmpuMep,
MOCPEACTBOM HUCIIOJIb30BAHUSI PEXyLlel KPOMKH M nojupyromeidl nosepxHocTU. OnHako
MPENYCMOTPEHO, YTO YCUIMBAKOINUNA COCTABISIIOIUN 3JIEMEHT, UMEKOIIUN 3aJaHHYK TOPLIEBYIO
MIOBEPXHOCTB, MOJKET OBITh 00Pa30BaH ¢ MOMOLIBIO IPYTUX cpencTs. Hanmpumep, cTpys BOABI HiIn
Ja3ep MOTYT ObITh MCIIOJIb30BAHBI AJISl OJMYYEHUST TOPLIEBON MOBEPXHOCTH, NIMEIOIIEH CBOICTBA,
xKenatesnpHble U1 () ()EeKTUBHOrO NMpONMyCKaHUs CBETa B CHUCTEMax M crocodax OmpeneseHus
COCTOSIHUSI, PACKPBITHIX B JAHHOM JIOKYMEHTE.

[00101] Bpime onucaHO H3rOTOBJIEHHE YCWIMBAKOIIETO COCTABJSIFOLIETO 3JIEMEHTA,
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HMEIOIIETO TOPLEBYIO (-bl€) IOBEPXHOCTH (ITOBEPXHOCTH), KOTOpas (-ble) KOHPUTYpHUPOBaHA (-bl)
(Harpumep, nosydeHa (-bl) pa3pe3aHueM U OTIIONUPOBaHa (-bl)) AJIsT COAEHMCTBUS Nepeade CBeTa
B OINTHYECKOE BOJIOKHO W M3 ONTHYECKOrO BOJIOKHA, 3aJE€JAHHOTO B YCHJIMBAIOIIUN
COCTaBJISIIOLIMH 3JIEMEHT. DTO MO3BOJSIET NMPOU3BOAUTENIO YCHIIMBAIOLIETO COCTABJISIOLIETO
3JIEMEHTA OINpPENeNsTb COCTOSIHUE YCUIMBAIOIIErO COCTABJSIIOLIETO 3JIEMEHTa IIepe €ro
OTIIPaBKOH KOHEYHOMY I10JIb30BATEIII0 HIIH €r0 TPAHCTIOPTUPOBKOM Ha MPOMEKYTOUHYIO CTAIUIO,
TaKyl0 KaK CTaaWs, BBbINOJHsEMass Ha OOOPYIOBAHUM, KOTOPOE BBINOJHSAET CKPYTKY
YCWIMBAIOIEr0 COCTaBJIIOLIErO 3JIEMEHTa BMeECTe C IPOBOAHMKOM Ui OOpa3oBaHUs
snekrpudeckoro kabens. Cucrema u crocod Takke MOTYT ObITh PeaH30BaHbI B APYTUX MeCTax
MIOMHUMO WJIH BMECTO X peau3aluu y mpousBoauTens. Takas peanu3anusi MOXKeT moTpeOoBaTh,
9TOObl KOHEYHBIH IOJIb30BATENb W/WINM TPENNpHsATHE, OCYLIECTBISIONIEE MPOMEKYTOUHYEO
CTaHUIO, TAK)KE TIOATOTOBIIIN KOHLIBI YCHIIMBAIOIIEr0 COCTABIISIOLIETO 3JIEMEHTA B COOTBETCTBUU
C BBILICTIPUBEICHHBIM ONHcaHueM. Hampumep, Kak OTMEYEHO BBILIE, KOTA YCHIMBAOIIUN
3JNeMEHT (HampuMep, BKIIOYAKOLINA B ceOs ONWH MM OoJee YCHIIMBAIOIIMX COCTAaBIISIFOIINX
3JIEMEHTOB) CKPYYHMBAIOT BMECTE€ C MPOBOIHHUKOM ISl OOpa30OBaHMS SJEKTPUUECKOro Kabders,
YCHJIMBAIOIIUN 3JIEMEHT BBITATHBAIOT U3 KATYIIKH U CKPYYHUBAIOT BMECTE C TOKOTPOBOASLINMHU
xuamMi. T1OCKONBbKY TOKONPOBOASINUE >KMIIBI JOOABISAIOT 00BEM K OOBEMY YCHIMBAIOIIErO
3JIEMEHTA, JJINHA 3JIEKTPUIECKOro Kabesst, KOTOPBIH MOXKET XPaHUThCS HA KaTYLIKE, YMEHbIIEHA
10 CPABHEHHUIO C BMECTUMOCTBIO KATYLIKH, COOTBETCTBYIOIIEH TOJIBKO YCUITUBAIOIIEMY 3JIEMEHTY.
Takum 00pa3oM, YCHJIMBAIOLIMHA 3JIE€MEHT JOJDKeH ObITh pa3pe3aH B HEKOTOPBI MOMEHT,
HampuMep, KOrja KaTylIKa Ui 3JIEKTPUYECKOro Kalens «IOCTHraer» ee BMeCTHMOCTH. B
pe3yabpTaTeé TOT, KTO OCYIIECTBISET CKPYTKY, MOXET 3axXxOTe€Tb IOATOTOBUTH KOHI[BI
YCHJIMBAIOIIETO COCTABIISIOIIETO 3JIEMEHTa B COOTBETCTBHH C BBIIEIPUBEIEHHBIMU CIIOCO0aMH,
4yTOOBl JaTh BO3MOJKHOCTb TOMY, KTO OCYLIECTBIJIIET CKPYTKY, HJIM €ro KJIHMEHTY/3aKa3uuKy
OIIPEAENNTh COCTOSIHUE JIEKTPUYECKOTo Kaless IMocjae HAMOTKH JJIEKTPHUYECKOro kabems Ha
KATYLIKY.

[00102] AHanoruuHbIM OOpa3OM, KaK PACKPBITO BBIIE, MPU MOHTAXe YCUJIHBAIOIIETO
sJeMeHTa (Harmpumep, MpH MOBEIINBAHUH BO3AYIIIHOTO JIEKTPHUUECKOTO Kaleisi, BKIIOYAOIIEero
B ce0sl yCHIMBAIOIUH 3JIEMEHT, Ha OAII€HHBIX OMOpPax), SJIEKTPUUECKUH Kabenb IOJKEeH ObITh
pa3pe3aH MHOXKECTBO pa3 Il ajanTaldd K PACCTOSHHUSAM MEXIy OalleHHbIMH OIOpamH, B
YaCTHOCTH, C YU4ETOM MOBOPOTOB (HAIIPUMEp, YIJIOB) HA TPACCE JIMHUH 3JIeKTponepenadn. Takum
0o0pa3oM, B HEKOTOPBIX BapUAHTAX OCYLIECTBICHUS YCWIMBAIOIIUN (-€) COCTABIAIOLINHA (-€)
sneMeHT (-bI) MOKeT (MOryT) ObITh pa3pe3aH (-bl) U OTIOJHPOBAH (-bI) B COOTBETCTBHH C
BBILIETIPUBEIEHHBIMU CIIOCOOAMH BO BpPeMsI MOHTa)Ka 3JIEKTPUYECKOro Kadenss Ha OalreHHBIX
OTopax.

[00103] B omHOM BapwaHTE OCYLIECTBICHHMS HACTOSIIETO PACKPBITUS H300pETEHHs
PAaCKpBIT MHCTPYMEHT, KOTOPBII OCOOEHHO LejecooOpaseH A pa3pe3aHus M MOJHPOBAHUS
YCHJIMBAIOIIEr0 COCTABIISIOLIETO 3JieMeHTa. IHCTPYMEHT BBIMIOJHEH C BO3MOKHOCTBIO O0PE3KHU U
NOJIMPOBAHUsl KOHLIA KOMITO3MIIMOHHOTO MaTepuaja, apMHUPOBAHHOTO BOJIOKHAMH, Ha OIHOM

oTane, MnoCpeaACTBOM YE€ro0 YMECHBIIAKOTCA o0beM yCI/IJII/Iﬁ N BO3MOKHOCTb BO3HHMKHOBCHUA
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NOTPEIHOCTeH TMpH  pa3pe3aHud U TOJUPOBAHMU JJIsI TIOATOTOBKM  YCHJIMBAOLIETO
COCTABJISIFOLIETO 3JIEMEHTA K OIPENeNIeHUI0 COCTOSTHUSL. HCTPYMEHT BKIIIO4aeT B ceOsl MIOCKUHN
KOPITYC, MPU 3TOM IUIOCKUHA KOPIYC UMEET PEXKYIIYI0 KPOMKY, MPOXOSIIYIO BIOJIb, 10 MEHbIIEH
Mepe, OFHOTO Kpas IUIOCKOrO KOPIyca, W MOJHMPYIOLIYIO IMOBEPXHOCTb, MOKPBIBAIOLIYIO, IIO
MEeHbLIEH Mepe, 4aCTh IJIOCKOT0 KOpIyca. Y CTAHOBOYHBIH 3JIEMEHT (PYHKIIMOHAIBHO COETUHEH C
IUIOCKUM KOPIYCOM U BBINOJHEH C BO3MOMKHOCTBIO (DYHKIMOHAJIBHOTO —BbICTABJICHHS
YVIUIMHEHHOTO  apMUPOBAaHHOTO BOJIOKHAMH, KOMIIO3MLIMOHHOTO MaTepHualla, MMEIOIIEro
MPOJOJIBHYKO OCh, OTHOCHUTEJIbHO IUIOCKOTO KOpPIyCa, TaK YTO PEXKyIlas KPOMKA IUIOCKOTO
KOpIyCa BBIMOJHEHA C BO3MOXKHOCTBIO MEPEMEINEeHUs M pPa3pe3aHus KOMITO3HUIIHOHHOTO
MarepHuaja Mo CyLIECTBY OPTOTOHAJBHO K MPOAOJBHON OCH Uil 0Opa3oBaHUsSI MOBEPXHOCTH,
NOJIy4aeMO# pa3pe3aHueM, W TMOJUPYIOLIas MOBEPXHOCTh BBIMOJIHEHA C BO3MOXKHOCTBIO
NIOJIMPOBAHUS IOBEPXHOCTH, TIOJYYCHHON pa3pe3aHreM, KOTAa pekymas KPOMKa IepeMernaeTcs
CKBO3b KOMITO3ULIMOHHBIN MaTepHal.

[00104] IInockuii kKOpHyC, KOTOPBIA BBINOJHSAET pa3pe3aHve U MOJIMPOBAHUE, MOXKET
NPUHUMATh CaMble pasHble (POPMBI, HAMpPUMeEpP, UMEThb BHJ HETNPEPHIBHO NepEeMEINaroIencs
MHOTOYTOJIbHOH TOBEPXHOCTH, KaKyl MOXKHO OOHApPYXKUTh B JIGHTOYHOH HUM(OBAIBHON
MamuHe. B cOOTBETCTBUM C OJHON XapAaKTEPUCTHKON IUIOCKUM KOPIYC SIBJISIETCS MO CYLIECTBY
KPYIJIBIM U TIPUBOAMTCS BO BpalleHHe (HampuMep, MOCPENCTBOM 3JIEKTPOIABUTATENS) IS
pa3pe3aHusi KOMIO3UIMOHHOTO MaTepHaja, apMUPOBAHHOTO BOJOKHaMu. IIpu 3TOM nBurarenn
MOKeT OBITh (PYHKIIMOHAIBHO COEUHEH C TNIOCKUM KOPITYCOM, IIPU 5TOM JBUTATENb BBIITOJHEH C
BO3MOXKHOCTBIO 00ecIiedeHus1 OBICTPOro BpaleHHs IIJIOCKOTO KOPIIyca BOKPYT LEHTPAJIbHON OCH
rtockoro kopryca. HecMoTpst Ha To, 4TO pexxymasi KpOMKa MOXKET BKIIFOYATh B C€0sl MHOXKECTBO
PEKYLINX 3yObeB, MPENMOUTUTEIBHO, YTOOBI peKylas KpoMka Oblia oOpazoBaHa ¢ abpa3uBHOM
NOBEPXHOCTBIO, KaK OIMMCAHO BBILIE, JJII MUHUMM3ALMH OOpa30OBaHUs IIEPOXOBATOrO /MM
pacILIeIUIEeHHOTO KOHLA KOMIIO3MLMOHHOIO Marepuaja. B cooTBeTrcTBUM € OJHOMU
XapaKTEePUCTUKON adpa3uBHAs PEKyIIast KPOMKA COAEPIKUT aOpa3uBHOE 3epHO, UMEIOIIEE pasMep,
KOTOPBIH SIBJISIETCSI CBEPXMAJIBIM MU OoJiee KPYIHBIM, HAIPUMED, pa3Mep, COCTABISIFOIIUMN, TIO
MeHbLIeH Mepe, MPUOIH3UTENHbHO 30 MKM (HOMEp 3€pPHUCTOCTH, COCTABJISIOLINIA MPUOIM3UTEITIBHO
600), nHampumep, mO MeHbIneH wepe, mnpuOIMm3uTeabHO 40 MKM (HOMEp 3EepPHHCTOCTH,
COCTABJISIFOLIMH NpUOM3nuTeNbHO 360) MU Aake, MO MEeHbLIEH Mepe, MPUOIH3UTEIBHO 68 MKM
(HOMep 3epHHUCTOCTH, COCTABISOLIMNA npubnusuTenpbHo 220). Cnenyer MOHUMATh, YTO BBIOOP
aOpasMBHOIO 3€pHA IJIsl pa3pe3aHuss MOXKET ObITb CAETaH C Y4EeTOM CKOPOCTH (Hampumep,
CKOPOCTH BpPALIEHHUS) PEKYLIEH KPOMKH U CTPEMJIEHHS K OBICTPOMY pa3pe3aHHIO U MOJHPOBAHUIO,
TO ecCThb Oojiee KpPYIHOE 3€PHO MOXKET pe3aTh OBICTpee, HO MOXeT mnoTpeboBaTh Oolee
IUTUTENIEHOTO BPEMEHH TOCIIENYIOIEro TOJTUPOBAHUS.

[00105] Ilnockuit KOpIyC BKJIOYaeT B ce0sl MOJMPYIOIIYIO TOBEPXHOCTb, KOTOpas
MOKPBIBAET BCKO MOBEPXHOCTb IUIOCKOTO KOpIyca WIM TOJBKO ee dyacTb. llomupyromas
MIOBEPXHOCTb MOXKET BKIIIOYAaTh B ceOs aOpa3uBHOE 3€pHO, MMEIOIIEe CBEPXMAJbIH pasmep,
HaIpUMep, pa3Mep 3epHa, He MPEBBIMNAKIINN MPUOIU3UTEIBHO 25 MKM (HOMEp 3€pHHUCTOCTH,

cocrapyisirouii 800) wmiM  fmake He MpeBbIIAOMUI NpUOMM3UTENbHO 22 MKM  (HOMeEp
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3epHHUcTOCTH, cocrasistomuid 1000). Ecam oxapakTepu3oBaTh 3TO MO-APYTrOMY, MOJUPYIOIIAsS
MIOBEPXHOCTb MOXET COAep:kaTh aOpa3MBHOE 3€pHO, KOTOpoe Mejbue abpa3sMBHOTO 3€pHA,
HCIIOJIb3yEMOI0 Ha PEeKyLIel KpOMKe. B COOTBETCTBUM ¢ ONHOM XapaKTEPUCTUKOMN MOJUPYIOLIAs
MOBEPXHOCTh BKJIFOYaeT B ce0s aOpasuBHbIE 3€pHA C, 10 MEHbIIEH Mepe, OBYMs pa3HbIMU
pasMepamu, TpuU 3TOM OoJjiee KPYIHOE 3€PHO MpPUMEHseTCs ONKe K Hapy>KHOH YacTH
HOJUPYIOIIEH MOBEPXHOCTH M OoJiee MEJIKOe 3epHO MPUMEHSIETCsl OKe K LIEHTPAIBbHON 4acTh
HOJUPYIOIIEH MoBepxHOCTH. Takum 00pa3oM, MOBEPXHOCTH, MOJYYEHHAs pa3pe3aHHeM, MOXKET
CHayayia TOJBEPraThCs BO3AEHCTBHIO OoJiee KPYMHOTO MOJHUPYIOIEro 3epHa Uit ObICTPOro
yIaJeHUs] TIOBEPXHOCTHBIX 3JIEMEHTOB OOJIBIIErO pa3Mepa M 3aTe€M IOABEPraThCsl BO3ACHCTBUIO
Oosee MENKOro MOJMPYIOLIEro 3epHa JUIA YOAJICHUS MOBEPXHOCTHBIX 3JIEMEHTOB MEHbBIIETO
pasmepa.

[00106] [nst comeicTBUSI MPUIOKEHHUIO HAaBJIEHUs HEOOJNBIIONW BEJMYHMHBI K TOPIEBOM
MOBEPXHOCTH KOMIIO3ULMOHHOIO MaTepuaia, apMHPOBAHHOIO BOJIOKHAMH, HOCPEACTBOM
NOJIMPYIOIIEH MOBEPXHOCTH IMOJIUPYIOINAS MMOBEPXHOCTh MOKET ObITh HEMHOTO MOIHSTA Hal
HIDKEPACIIOJIOKEHHON MOBEPXHOCTBIO IIIOCKOro kopnyca. Hanpumep, nonupyromas noBepxXHOCTb
MOXeT OBITb TOAHATAa HAJA TOBEPXHOCTBIO IUIOCKOTO KOpIyca, MO MeEHbIIeH Mepe, Ha
npubsmsuTensHo 0,1 MM, HanpuMep, 1O MEeHbLIEH Mepe, Ha Tpudau3nuTensHO 0,3 MM 1 He OoJbIne,
yeM Ha npuOusuTenbHO 1,2 MM, Hampumep, He Oosblue, YeMm Ha mpuOmm3uTeNbHO 1,0 MM.
Hanpumep, nonupyromasi MHOBEPXHOCTb MOXKET COIepXKaTh a0pasMBHOE 3€pHO, KOTOpPOe
pa3MeleHO Ha TOHKOW OCHOBe (Hampumep, OyMa’kKHOW OCHOBE), KOTOpas IpHUKpEIIeHa
(HarpuMep, TpUKIEeHa) K B OCTAJbHOM TIJIANKOH IUIOCKON TOBEpXHOCTH. B kadecTse
aJbTEPHATUBBl WJIM JOMOJHEHUS IO OTHOLICHHUIO K MOAHSATON MOJUPYIOLIEH NOBEPXHOCTH
MHCTPYMEHT MOXKET BKJIIOYATh B ce0s MEXaHM3M (HampuMep, IPY>KUHY), KOTOPbI BBIOJHEH C
BO3MOKHOCTBIO ITOJIPKUMA MOJIMPYIOLIEN TOBEPXHOCTHU K MOJIUPYEMOMY KOHLY KOMIO3UL[HOHHOTO
MaTepualia, apMUPOBAHHOIO BOJIOKHAMM.

[00107] UMHCTpYMEHT MNpPEennouYTHTEIBHO MOXKET MPENCTaBIsATH COOOW  PYHHOI
WHCTPYMEHT, HAalpuMep, HHCTPYMEHT, KOTOPBIH MOXKET Jep>KaTb U KOTOPBIM MOXKET
MaHHUITYJIMPOBATH ONEPaTOP B CAMBIX Pa3HbIX cpenax. Hampumep, BO BpeMsi MOHTaka BO3AYLIHOTO
3JIEKTPUUYECKOTO Kabensi HeoOXOOMMO paspesaTh 3SJIEKTPUYECKH Kadenb, KOTga OmepaTop
HAXOJUTCs BBICOKO HAJl 36MJIEH, 4aCTO B JIFOJBKE, BBIITOJIHEHHON ¢ BO3MOKHOCTBIO NTEPEMELIEHUS
B BEPTUKAJbHOM HANPABJICHUHU. BBINOJIHEHNE HWHCTPYMEHTa, KOTOPBIH MOXKET JIETKO
YAEPKUBATECS B TAKOM MaJIOM MPOCTPAHCTBE U KOTOPBIM MOXKET MAaHUIYJHPOBATH ONEPaTOP,
o0ecrieunBaeT 3HAYUTENBbHOE NMPEUMYIIECTBO. [IpH 3TOM MHCTPYMEHT MOKET BKJIOYATh B CEOs
OaTapero U MOAaYl MUTAHUS IS IEPEMEINEHHs] TUIOCKOrO KOPIIyca, HalpUMep, NMepeMeIneHus
peXylLIel KPOMKH M TOJUpPYIOIEH moBepxHOCTH. barapes MokeT npeacTaBisTh COOOH,
Harpumep, nepesapspkaemyro 6arapero. Harpumep, s obecnieuenus: Gompineii mopTaTUBHOCTH
1 00JIErYeHus NCTIONBb30BAHUS MHCTPYMEHTA MOKET HCIIOJB30BaThCs OaTapesi, HIMEIoIIasi eMKOCTh
B JMaNa3oHe OT NMPUOIM3UTENBHO 2 AMImep-dacoB a0 npubmmusurenbHo 12 Ammnep-uacos. B
COOTBETCTBHH C JIPYyrod XapakTepUCTHKOW Oarapes MOXET HUMETh HaNpsDKEHHE OT

npubmusurensHo 12 Boner no mpubnusurensHo 20 Boner. barapen, umeromue paHHbIe
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XapaKTePUCTUKH, MOIyT oOecrneunBaTh HaJuIeXallee IUTAaHUE Ui HAAEKHOW pabOThI
MHCTPYMEHTA B TEYEHUE PA3yMHOI'O BPEMEHH, IPH 3TOM cOXpaHseTcsl (opMa HHCTPYMEHTA, TIPU
KOTOPOU OH JIETKO YAEP>KUBAETCsI ONEPATOPOM U ONEPATOP JIETKO MAHUITYJIUPYET UM.

[00108] MHCTpYyMEHT MOKET Tak»Ke BKJIIOUATh B CeOsI 3aXBaThIBAEMYIO 4acTh (HAIIpUMep,
PYUKy) AJisi OOJNerdeHus 3aXBaTa OnepaTopoM M CBOOOIHOIO MaHUMYJIUPOBAHUS HHCTPYMEHTOM,
HarpuMep, Mo00HO PYYHOMY CBEpIIY.

[00109] OmnpenenenHble KOMIIO3HLIMOHHBIE MaTepUasbl, ApMUPOBAHHbIE BOJOKHAMH,
MOTYT BKJIOYaTh B ceOs MaTepuaybl (Hampumep, YIJIEPOAHbIE BOJIOKHA), KOTOPbIE MOTYT
MIPEACTABIATH OMACHOCTD JUI ONEPATOpa, KOr/a PeKyllast KpOMKA U MOJUPYIOIIasi HOBEPXHOCTh
OCYLIECTBJISIIOT CBEM MaTepuaja ¢ NOBEPXHOCTU B BHUAE MbUIM. B COOTBETCTBUM C OIHOHN
XapaKTePUCTUKOW HMHCTPYMEHT BKJIIOYaeT B ceOsd MeXaHW3M, KOTOPBIH BBIMOJIHEH C
BO3MOYKHOCTBIO YJIABJIMBAHUSI ITbUTH, KOTOpasi 00pa3yeTcst BO BpeMsl pa3pe3aHsi M MOJTUPOBAHMUSL
Hanpumep, 1aHHbI MEXaHU3M MOXKET OBITh COEIUHEH C IJIOCKUM KOPITYCOM TaK, YTO CO3/1AeTCs
YaCTUYHBIA BaKyyM JUIsl YJIABIMBAHUS IBbUIM [IPU NMEPEMELEHNHN TUIOCKOT0 KOpIyca, Halpumep,
IIPHU BPALLEHUH [IJIOCKOTO KOpIyca.

[00110] Cnenyer mnoHMMaTh, 4YTO MHCTPYMEHT [UJIsl pa3pe3aHuss U MOJUPOBAHUS,
ONMCAHHBII B JaHHOM JOKYMEHTE, MOXKET UMETb CaMble pa3Hble NMPUMEHEHUs] U He OrpaHHuYeH
paspe3aHueM U MOJMPOBAHHMEM KOMIO3ULIMOHHBIX MaTepUajoB, apMUPOBAHHBIX BOJIOKHAMHU, JJIs
00pa3oBaHMs yCHIMBAIOIINX COCTABIISIFOIINX 3JIEMEHTOB, ONMCAHHBIX BBILIE.

[00111] Beieonucansble yCUIUBAOIINE COCTABIISIFOLINE 3JIEMEHTbI, UMEOIIHNE OAHO WU
Oosee ONTHUYECKUX BOJOKOH, Pa3MELIEHHBIX B HEM, MOTYT HCIIOJIb30BAaThCSl BO MHOTHX Pa3HBIX
NPUMEHEHHUSIX, B YAaCTHOCTH, B KAUECTBE YCHIIMBAIOIINX 3JIEMEHTOB, paOOTAIOIMX HA PACTKEHNUE,
B pAa3/IMYHBIX KOHCTPYKLHUSAX. B ONHOM BapuaHTe OCYLIECTBJIEHHUS] HACTOSILErO PaCKPbITHS
N300peTeHNs] YCHIMBAIOLINE COCTABILSIIOIINE HJIEMEHThl HCIONb3YIOTCS B YCHIIMBAIOIINX
HJIEMEHTAX /ISl BO3AYLIHBIX 3JIEKTPHUECKHUX KaOene.

[00112] B onHOM BapuaHTe OCYIIECTBJIECHHS PACKPBIT CIIOCOO OMpeneNeHHs] COCTOSHUS
YCHWJIMBAIOLIETO 3JIEMEHTa M3 KOMIIO3ULIMOHHOIO MaTepuaja, apMHPOBAHHOIO BOJIOKHAMH,
HaIlpuMep, YCUJIMBAIOIIErO 3JIEMEHTA, BBITOJIHEHHOTO C BO3MOKHOCTBIO HCIIOJIb30OBAaHUS B
BO3YIIHOM 3JIEKTPHYECKOM Kabene. YV CHIIMBAIOMIMN 3JIEMEHT BKIFOYAET B Ce0sl yCHIIMBAIO I
COCTABJISIFOLIMHA 3JIEMEHT, OOpa30BaHHBIA M3 KOMIO3HLIMOHHOTO MaTepHaja, apMHPOBAHHOIO
BOJIOKHAMH, TIPY 3TOM KOMITO3UIIMOHHBIN MaTepHal BKIIOYAeT B ceOsl CBA3YIOIIYIO MAaTpPHULY U
MHOKECTBO aPMHUPYIOIIHUX BOJIOKOH, (PYHKIIMOHAIBHO Pa3MEIIEHHBIX B CBs3yIoLIel marpune. Kak
OMNMCAHO BBILIE, 10 MEHBLIEH Mepe, MEPBOE ONTUYECKOE BOJOKHO 3a1€JIaHO B KOMITO3ULIMOHHOM
MaTepuase M MPOXOAUT BAOAb JUIMHBI KOMIIO3MLIMOHHOIO MaTrepuana, apMHUPOBAaHHOTO
BosokHaMH. Croco0  ompeneneHus COCTOSHHUS — BKJIFOUAET OTambl  (PYHKIHOHAJIBHOTO
MIPUCOECIUHEHHs CBETONEPENAIOIIErO YCTPOHCTBA K MEPBOMY KOHLY YCHJIMBAKOLIETO 3JIEMEHTA,
(YHKIMOHAIBHOTO MPUCOEOUHEHUsI YCTPOHCTBa OOHApYyKEHUS CBETa KO BTOPOMY KOHIY
YCUJIMBAIOLIErO 3JIEMEHTA, Nepefady CBeTa OT CBETONEPENAIOIIEero YCTPOUCTBA MOCPENCTBOM
IEPBOTO ONTHUYECKOTO BOJIOKHA U II0 HANPABJIEHUIO K YCTPOWCTBY OOHApPYKEHHs CBETa U

OOHapy>keHHsl TepeaaBaeMoro/IponyLeHHOIO CBeTa MOCPEICTBOM YCTPONCTBA OOHApYyKeHUs
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cBeTa. B COOTBETCTBUM C OIHOW XapakTEePHCTUKOW B Ciydae, eciii He Oyaer oOHapyKeH
nepesaBaeMblil CBET, BBIXOSAINUN U3 OMHOrO WM O0Jee M3 ONTUYECKUX BOJIOKOH, MOXKET OBITh
BBIIOJIHEHA AOIMOJHUTENbHAS OLIEHKA KOHCTPYKTUBHOM LIETOCTHOCTH YCUJIMBAIOLIETO 3JIEMEHTA,
IIOCKOJIbKY OTCYTCTBHE IEPENABAEMOr0 CBETA, BBIXOAIIETO M3 OHOTO MK 0OJIee U3 ONTUYECKUX
BOJIOKOH, MOXET YKa3bIBaTh HA TO, YTO KOHCTPYKTHBHASI LIEIOCTHOCTD YCUJIMBAIOLIETO 3JIEMEHTA
ObLa HapyLIeHa.

[00113] [TepenaBaemblii CBET MOXKET OXBATBhIBATh CBET B IIMPOKOW ONTHYECKOH 00JIacTH.
Hanpumep, BuanMblIii cBeT (HanpuMep, MMEIOLIHI JUTMHY BOJHBI OT MpuOIu3uTensHo 400 HM 110
npubm3uTenbHo 700 HM) MOXKeT ObITh PUTOAHBIM Ui O0JIee KOPOTKUX JJIMH YCHITUBAKOIIErO
COCTABJISIFOLIETO 3JIEMEHTA U3 KOMIIO3ULIMOHHOIO MaTepuraa Wil B CIy4ae, eCIv CBETOBast OTa4a
UCTOYHUKA CBETa SBISETCS OueHb BBICOKOH. OAHAKO BUAUMBIA CBET MOXET CJUIIKOM
0Ca0nAThCS B OONBIIMHCTBE MPUMEHEHHH, B YACTHOCTH, Ha OOJBINNX JJINHAX.

[00114] /{nuHA BOJHBI MEpPENABAEMOrO CBETA MPEANOUYTUTENBHO MOXKET HAXOAUTHCA B
OCHOBHOM B wuH(}pakpacHOH oOnactu. Hampumep, aivHa BOJNHBI MEpeNaBaeMOro CBETa
(HarmpuMep, MakCHUMaJbHAas JJIMHA BOJIHBI) MOJKET COCTaBJsITh, IO MEHBbLIEH Mepe,
npubsmsuTensHo 700 HM, HapuMep, 1Mo MeHbLIel Mepe, npudnusutensHo 800 HM. Kpome Toro,
JUTHHA BOJTHBI IIEPEIaBAEMOr0 CBETa MOXKET HE MPeBbIIaTh npudausuTensio 1200 HM, Hanpumep,
He mpeBbimath npudmmsuTenbHo 1000 HM. [lonararoT, 4To CBET, UMEIOLIUI JJIUHY BOJIHBI,
npeBbIIaIny0 npudnusutensHo 1200 HM, Oyzner TpyAHO OOHApPYKUTh HAa BTOPOM KOHLE
YCHJIMBAIOIIEr0 COCTABIIAIOLIETO 3JIEMEHTA MOCPEACTBOM HCIIOJIb30BAHUS OOBIYHBIX ITATYHKOB
CBeTa, TAKMUX KaK JaTYUK CBETa HA OCHOBE mpudopa ¢ 3apsinoBoil ¢es3bio (I13C) wmn Ha cTpykType
KMOII. Ocoboe npenmMyImecTBo COCTOUT B TOM, YTO HCTOYHUK CBETA MOXKET MPEACTABIISATh COOOM
UCTOYHUK HEKOTEPEHTHOIO CBETa, HAlpuMep, MO CPABHEHHIO C HMCTOYHUKOM KOTEPEHTHOTO
(Hampumep, onHO(A3HOrO) CBeTa, TaKUM Kak Jjaszep. Mcrmonmb3oBaHHe Jla3epOB MOXKET OBITh
npoOJIeMAaTHYHBIM, TIOCKOJBKY Jla3epbl TPEeOYIOT CHJIBHOTO B3aMMOAEWCTBHS C OTAEIbHBIM
ONTUYECKUM BOJIOKHOM BCJIEJICTBHE MaJIOr0 JUaMeTpa Jiyua KorepeHTHoro csera. Hamportus, B
croco0e, paCKpbITOM B JAHHOM JIOKYMEHTE, MOXKET MPEANOUTUTEIBHO HCIIOIB30BAThCS HCTOUHUK
HEKOTEePEHTHOTO CBeTa, Takol kak ceeroaunoxa (LED), rajoreHHas naMma wid TOMy TOIO0HOE.

[00115] B cooTBeTCTBHU C OJTHOM XapaKTEPUCTUKOM HCTOYHHK CBETA MPENCTABJISIET COOOM
CBETOJMOJ, U 3Tal Iepeladd CBeTa BKJIIOYAeT IMoAady IUTAaHUS K CBETOAMOAY, Hampumep,
NOCPECTBOM HCIIOIB30BAHUS OaTaper Wil APYroro HCTOYHUKA MUTaHus. CBETOIUOBI SIBIISTFOTCS
IOCTATOYHO HEJOPOTUMH M MEXaHUYECKH YCTONUUBBIMI/TIPOYHBIMU. [TOCKOIBKY YCHITMBAOIIUI
COCTAaBJSIFOLIMHA 3JIEMEHT MOXKET BKIOUaTh B Ce0sl HECKOJNbKO ONTHYECKHX BOJIOKOH,
pasMELIeHHbIX B pa3HbIX MECTax B IMONEPEYHOM CEUEHUM YCHJIMBAIOILErO COCTAaBJISAIOLIETO
3JIEMEHTA, KeJaTeJIbHO NepeaaBaTh CBET M0 HAMpPaBJIEHUIO K MO CYIIECTBY BCEMY MOINEPEUHOMY
CEUEHHIO YCHIIMBAIOIIET0 COCTABIISIFOIIErO 3JIEMEHTA TaK, YTOOBI IOCTATOYHBII CBET MEPeaaBaICs
BO BCE ONTHYECKHE BOJIOKHA Uil OOHAPYKEHUS Ha MPOTUBOIIOJIOKHOM KOHIE YCHIMBAIOLIETO
COCTABJISIFOLIETO 3JIeMEeHTa. B COOTBETCTBUHM C OZHON XapakTepUCTHKOH 3TO OOeCreuMBaeTCs
IOCPENCTBOM IEPEMEIeHNs] MCTOYHHMKA CBeTa (HampuMep, CBETOAMOIA) BO BpeMsl Iepenaqdu

cBera. Hampumep, HCTOUYHUK CBETAa MOXKET OBITH ITPHUBENEH BO BpallleHHe (HarmpuMep, NpuBeieH
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BO BpPALICHNE MEXaHUIECKH MIOCPEACTBOM UCIIONb30BAHUS IBUTATENIs) WIIN IPUBENIEH B IBHKEHNE
UHBIM 00pa3oM (HampuMep, MOXKET NEPEMEIaThCs B33 U BEpe MU KoJebaThCsl) MpH repenaye
ceera. B cooTBETCTBUU C ONHONW KOHKPETHOM XapaKTEPUCTHUKOM MCTOYHMK CBETA NMPUBOAAT BO
BpALIEHNE C YaCTOTON BPAIEHHs], COCTABIIAIOLIEH, 10 MEeHbIIeH Mepe, MPUOIU3UTENBHO 5 00/MUH
(o6opoTOB B MUHYTY), HAIpUMeEp, IO MeHbIIEH Mepe, mpubmnusurenabHo 10 06/MuH, pu nepenaye
CBETA I10 HATIPABJICHUIO K KOHIY YCWJIMBAIOLIETO COCTABJISIIOLIErO SJIEMEHTA.

[00116] B onHOM BapuaHTe OCYINECTBJIECHMS yCHWIMBAIOIIUA COCTABJISIOLIUN 3JIEMEHT
MOJKET MMETh XaPAaKTEPUCTUKH, MO CYIIECTBY TAKUE€, KAK OMHCAHHBIC BbIIIE, U MOXET OBITh
U3rOTOBJIEH TaK, Kak OmucaHo Bbiule. Hampumep, ToplLeBas MOBEPXHOCTb YCHUIIHBAIOIIETO
COCTABJISIFOLIETO 3JIEMEHTA MOKET BKJIIOUATh B Ce0s KOMIO3MLIMOHHBIN MaTeprall, apMUPOBAHHBIN
BOJIOKHAMH, U ONITUYECKOE (-1e) BOJIOKHO (BOJIOKHA), TPH 3TOM ONTHYECKOE (-1e) BOJIOKHO (-a) He
BbICTymaeT (-I0T) 3a TOPLEBYIO MOBEPXHOCTb. TopleBas TMOBEPXHOCTb MOMKET ObITh
MOJIMPOBAHHOM.

[00117] B anpTepHaTUBHOM BapUaHTE UJIU B JONOJHEHUE K BBILIEU3JIOKEHHOMY MaTepua
11 KOMIIEHCALIH TTOTE€Ph OTPAXKEHUS B ONITUYECKOM BOJIOKHE (HampuMep, TeKydasi Cpeza, Takas
KaK rejib) MOXKeT OBITh Pa3MeIIeH Ha TOPLIEBOH MOBEPXHOCTH (HANMPUMEp, HA KOHIIE ONTUYECKHX
BOJIOKOH) JUUISI YJIYULIEHUS IIEPeavu CBETa B ONTUYECKHIE BOJIOKHA W/MIIM M3 HUX. MaTtepua aus
KOMIIEHCAIlMM TIOTePb OTPAKEHUS] B ONTHUYECKOM BOJIOKHE NPEACTaBIsieT COOOH TeKyduid
MaTepuas, KOTOPBbIM HMMEET IOKA3aTelb MPEJOMIIEHHUs, KOTOPBIA TaKOW €, KaK IOKa3aTelb
NpEeJIOMJIEHUsT APYroro Marepuasa, HalpuMep, MaTepuaja MPOINyCKAIIEe CepALEeBUHbI
ONTUYECKOTO BOJIOKHA, WJIM OUYEHb MOXO0XK Ha MOKa3aTelsb NPEJOMIICHUs IPyroro Marepuaa npu
JUJIMHE BOJIHBI, NPEACTABIAIOLIEH UHTEpEC, MOCKOJIbKY YMEHbILIEHHE JJIMHBI BOJHBI IPUBOJIUT K
Oonee BBICOKOMY TIOKa3aTeNIO INpeJoMIIeHHs. B OZHOM BapuaHTe OCYINECTBIIEHMS CIOCO0
BKJIIOYAET pa3MeleHrne HeOONbIIOr0 KOJINYECTBA Teisl AJIsi KOMIEHCALUU MOTEPb OTPAKEHHS B
ONTUYECKOM BOJIOKHE HAa TOPLEBOH MOBEPXHOCTH YCUJIMBAIOLIETO COCTABJIAIOLIErO 3JIEMEHTa
nepen nepenavyeni/mponyCkaHueM CBETa, MPU 3TOM I'ejib JIsl KOMIIEHCAIIMU TTOTePh OTPAKEHHsSI B
ONTUYECKOM BOJIOKHE MMEET TOKa3aTesb MPEeIOMIICHUs, KOTOPbIM MO CyIIeCTBY TaKOM ke, Kak
MOKa3aTeslb MPEJOMJICHHMsS CEpPALIEBUHBI ONTHYECKOrO BOJOKHA. B ogHOM BapuaHTe
OCYIECTBJIEHUs] MaTepuas AJil KOMIIEHCALUU MTOTePh OTPa)KEHHs B ONTUUYECKOM BOJIOKHE UMEET
TOKa3aTej b MPEJIOMIIEHUs, KOTOPBIH COCTABJISIET, MO MeHbIned Mepe, mpuOausuTenbHo 1,40,
HAampuMep, MO MeHbLIeH Mepe, NpuONMM3UTENbHO 1,42 wim naxke, MO MEHbINEH Mepe,
npubsmsutensHo 1,44, Tlokasatenb mNpeNoMiIeHMs Marepuajia sl KOMIIEHCAlMH IOTEPh
OTpa’KEHHsI B ONTHYECKOM BOJIOKHE MOKET HE MPEBBIIATh MpuOIM3uTensHo 1,50, Hanpumep, He
npeBbImaTh npuoOIm3uTeasHO 1,48. bputo 0OHapy:KeHO, YTO a)ke Majoe KOJNUYECTBO Telis I
KOMIIEHCAllUM TOTePb OTPaXEHHUs B ONTHYECKOM BOJIOKHE Ppa3MEIEHHOr0 Ha TOPLEBOM
MOBEPXHOCTH, MOXKET 00ECHeUnTh 3HAYUTENIbHOE YIYUILICHHE Mepenavyn/TpoNyCKaHusl CBETa B
ONTHYECKHE BOJIOKHA.

[00118] Criocob ompeneneHus: COCTOSIHUSI MOKET ObITh Pealn30BaH MOCIIEe U3TOTOBJICHUS
YCUJIMBAIOLIETO COCTABJISIFOLIErO 3JIEMEHTA, HAlpUMep, KOrAa YCUIMBAIOIIMKM COCTAaBJISIOLIUN

OJIEMCHT pPa3MCIICH Ha KaTyLIKE. OH Takke MOKET ObITh peain3oBaH IMOCJE CTPECC-TECTA
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(HarpuMep, moce UCTIBITAHMS Ha U3TH0), KaK onucaHo Beie. OH MOXKET OBITh pealT30BaH 1Ocie
W3TOTOBJIEHHMsT KOHEYHOrO wu3Aenusi (Hampumep, TIOCie CKPYTKH YCHJIMBAKOLIEro (-HX)
COCTABJIAIOLIETO (-MX ) 3JIEMEHTA (3JIEMEHTOB) BMECTE C IPOBOHUKOM) U MOXKET OBITh PeaTM30BaH
II0CJI€ MOHTAa, HAaIPUMeEP, MOHTaKa BO3AYIIHOT'O AJIEKTPHYECKOr0 KaOes, A rapaHTUPOBAHUS
KOHCTPYKTHUBHOMN LIEJIOCTHOCTH 3JIEKTPUUECKOT0 KaOes.

[00119] B eme onHOM BapuaHTe OCYIIECTBJIEHHUsS] PaCKpbITa CUCTEMA ISl ONpeneeHus
COCTOSIHMSI YCHJIMBAIOINETO COCTABJLSIFOIIETrO 3jeMeHTa. JlaHHas cucremMa MOXeT ObIThb
UCIIONIB30BAHA JUIA PEANN3ALMH  BBILICPUBEEHHOIO CIoco0a ONpeneNeHust COCTOSHUSA
YCUJIMBAIOLIETO COCTABJISIOLIErO 3JIEMEHTA, XOTS IPUMEHEHUE JTAHHON CHCTEMbl HE OTPaHUYEHO
stM. Hampumep, cuctema MokeT ObITh BBITIOJHEHA ¢ BO3MOYKHOCTBIO OOHAPYKEeHUs nedeKTa B
YCUJIMBAIOLIEM 3JIEMEHTE, apMUPOBAHHOM BOJIOKHAMH, HalpUMeEp, B YCHIMBAIOLIEM 3JIEMEHTE,
KOTOPBIA TpeAcTaBisieT cOOOH KOMIIOHEHT BO3AYIIHOTO 3JIeKTpudeckoro kabems. B nmanHOM
BapUAHTE OCYIIECTBJICHUS] CHCTEMAa BKIJIIOYAeT B ceOsi BO3AYIIHBIA 3JIEKTPHUYECKUI Kabenb, mpu
5TOM  BO3AYLIHBIH 3JIEKTPUYECKUH  Kabeab CONEPKUT  YCHIIMBAKOIIMHA  3JIEMEHT U3
KOMITO3ULIMOHHOI'O MaTrepualla, apMUPOBAHHOTO BOJIOKHAMU. Y CUJIMBAOLIHUN 3JIEMEHT BKJIFOUAET
B ceOs CBSA3YIOINYIO MATpPUIly, MHOXKECTBO aPMHPYIOLINX BOJIOKOH, (PYHKIHOHAIBHO
Pa3MEIIEeHHBIX B CBA3YIOLIEH MaTpHULe [UTE 00pa30BaHMs YaCTH U3 KOMITO3ULIHOHHOTO MaTepHaa,
APMHUPOBAHHOIO BOJIOKHAMH, IO MEHBbINEH Mepe, MepPBOE€ ONTHUYECKOE BOJIOKHO, IMOJHOCTBIO
pa3MeLIEHHOE B NPeAeNax YaCTH U3 KOMIIO3ULIMOHHOIO MaTepHalia, apMUPOBAHHOIO BOJIOKHAMH,
U BAOJb JJIMHBI YCHJIMBAIOLIErO dSJIeMEHTA. lIpOBOMHMK pasMeleH BOKPYI YCHUIMBAOLLErO
3JIEMEHTA U ONHUPAETCS Ha HEero Ajsi 00Opa3oBaHMs dJeKTpHueckoro kadens. Cperonepenaroinee
YCTPOHCTBO (PYHKIIMOHAIBHO COEAMHEHO C MEPBBIM KOHLIOM YCHUIIMBAIOLIETO 3JIEMEHTA, IIPU 3TOM
CBETONEPENAIOIIEE YCTPONUCTBO COAEPHKUT UCTOUHUK CBETA, KOTOPBIU BBHIMIOJHEH C BO3MOXKHOCTBIO
nepefavy CBeTa B NMEPBBbIM KOHEL ONTHYECKOro BOJOKHA. Hampumep, cBeT MOXKET UMETh AJIMHY
BOJIHBI, COCTABJIIFOINYIO, TIO MeHbIueil Mepe, npuOmmsnutenbHo 300 HM M HEe NPEBBIIAOIIYIO
npubmusutenbHo 1700 HM. YeTpoiicTBo OOHapy»keHHsi cBeTa (PYHKLHMOHAJIBHO COEIUHEHO CO
BTOPBIM KOHIIOM YCHJIMBAIOLIETO 3JIEMEHTA U BKJIOYAET B Ce0sl JaTYMK CBETA, BBINOJHEH C
BO3MOJKHOCTBIO OOHApy>KE€HHsI CBETOBOI'O H3JIYYEHUs], IEPeaBaeMOro OT CBETONEPENAroLIero
YCTPONCTBA U MPOXOASALIETO Yepe3 BTOPON KOHEL ONTHUYECKOr0 BOJIOKHA.

[00120] Kak paccMOTpeHO BBIIIE, HCTOYHHUK CBETa MOXKET OBITh BBINOJHEH C
BO3MO)KHOCTBIO HCITyCKaHHSl CBETOBOTO W3JIy4E€HMs, MMEIOIIEero OCHOBHYIO [JIMHY BOJIHBI B
uH(ppakpacHO 00JacTH, HAPUMEP, UMEFOINEro JJIMHY BOJIHBI, COCTABISIOLIYIO, MO MEHbIIEH
mepe, npudmmsuTensHo 700 HM, HapuMep, 1Mo MeHblIeH Mepe, npudamsutensHo 800 HM. Kpome
TOTO, WUCTOYHHK CBETa MOJKET OBbITh BBINIOJHEH C BO3MOJKHOCTBKO HCIYCKaHHSI CBETOBOTO
U3JIyYEHUS], UMEFOINEro JUTMHY BOJIHBI, HE MPEBBIIAIOIIYI0 pubnm3uTenbHo 1200 HM, Hanpumep,
He TmpeBblmarinyo npudmsurenso 1000 HM. MCTOUHUK CBeTa MOKET MPEACTaBIAThH JIFOOOH
IIPUTOJIHBIM HCTOYHUK HEKOTEPEHTHOTrO CBETA, BKJIIOUAsl, CPEAN NIPOYETro, TaJIOTEHHYIO JIaMITy WU
cerognon. VICTOYHHMK CBeTa NPEANOYTUTENIbHO MOXKET BKJIIOYaTh B Ce0sl MHOXKECTBO
CBETOAMONOB (HAaNpUMep, CBETOAMOAHBIX MaHesei), KOTOPbleé CMOHTHPOBAHBI IJISl YBEJNUYEHUS

Iomany (HampuMmep, TUIOIaau, IOMePeUHOTO CeYeHNs ), Ha KOTOpoil nepenaercs cset. cTouHMK
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CBETa MOXET OBITh Takke (PYHKIMOHAJIBbHO COCAMHEH C MEXAHM3MOM, TAaKUM KakK JBUraTellb,
KOTOPBI BBINOJHEH C BO3MOXHOCTBIO OOecredeHus nepemMenienns (HanpuMep, BpaIleHus] Win
Koie0aHusl) MCTOYHHMKA CBETa, KOrJa HCTOYHHMK CBETa Ieperaer cBer. TakuMm o0pa3om, o
CYLIECTBY OAHOPOAHBIM CTONO MM JIyd CBeTa IepefaeTcss K TOPLEBOH MOBEPXHOCTU
YCUJIMBAIOLIErO COCTABJIAIOLIETO 3JIEMEHTA, YTO CYLIECTBEHHO YBEIMYMBAET BEPOSITHOCTb TOIO,
YTO KaXKJA0€ ONTHYECKOE BOJOKHO B YCWJIHMBAIOLIEM COCTaBISIOIIEM JJIEMEHTE IOIY4YUT
KOJIMYECTBO CBETa, JOCTATOYHOE Ui OOHapyKeHHs Ha BTOPOM KOHIE YCHIJIMBAIOLIETO
COCTABJISIFOLIETO 3JIEMEHTA.

[00121] UcTouHuk cBeTa MOKET CHAOXKAThCSl SHEPTHEH C MOMOIIBIO JFOOOro OOBIYHOTO
cpeactBa. B omHOM BapuMaHTe OCYILIECTBJICHUS HWCTOYHHMK CBeTa CHaOkaercs »Hepruei
NoCpenCcTBOM OaTapeu, Hampumep, mnepesapsbkaemon Oartapeu. Hampumep, mns obecriedeHwst
OoJbLIeH MOPTATHBHOCTU U MPOCTOTHI HCIIOJIB30BAHUS HCTOYHHUKA CBETA MOXKET UCTIOIb30BATHCS
Oatapes, uMeOIas €MKOCTb B JHama3oHe OT MNpUOIM3UTENbHO 2 AMIIEp-4acoB 10
npuOm3uTENBbHO 12 AMniep-4acoB. B cOOTBETCTBUY ¢ APYroil XapakTEpUCTUKON OaTapest MOKET
UMETh HampsDKeHne OT npuommsutesasHo 12 Bombr no mpubmmsurensro 20 Bonbr. bartapewn,
UMEOIIHUE TAaHHBIE XapaKTEPUCTHKH, MOTYT 00€CIIeYrBaTh HaUIeKallee MMTAaHUE JJIT HCTOUHUKA
CBeTa ISl HaJIeXKHOTO (DYHKLIMOHUPOBAHUS B TEUEHNE PA3yMHOI'O BPEMEHH MPH OHOBPEMEHHOM
COXpPAHEHUH HCTOYHHMKA B TAKOM BHIE, IIPU KOTOPOM OH JIETKO YAEP>KUBAETCsl ONEepaTOpOM U
ONepaTop JIETKO MAaHUITYJIUPYET UM.

[00122] Mcrounmk cBeTa MOXKET OBITh TaKXKE€ PACIOJIOXKEH Ha PACCTOSTHUM OT KOHIA
YCUJIMBAIOLIErO COCTABJISIOLIErO 3JEMEHTAa BO BpeMs UCIOJIb30BaHMsA. HecMoTpss Ha TO, 4TO
UCTOYHMK CBETA PACIOJIOKEH HA PACCTOSIHUHU, CBET U3 UCTOYHHUKA CBETA, TEM HE MEHEE, CMOXKET
MPOXOAUTh B ONTHYECKOE (-He€) BOJIOKHO (-a) Onaromapsi CTPYKType KOHIA YCHUJIMBAIOLIETO
COCTABJISIFOLIETO 3JIEMEHTA, PACCMOTPEHHOM Bblllle. B COOTBETCTBUM C ONHOIN XapaKTepUCTUKON
UCTOYHHMK CBeTa (HAmNpHUMep, MepeiHssl NMOBEPXHOCTh MCTOYHUKA CBETA) PAacHoJiokKeH (-a) Ha
PacCTOSIHUM OT TOPLIEBON MOBEPXHOCTH YCHJIMBAIOLIETO COCTABJISIOLIETO 3JIEMEHTAa BO BpeMs
UCTIONIb30BAHUS, COCTABJIIOLIEM, IO MEHbIIelH Mepe, npubiausutenbHo 0,1 MM, Hampumep, MO
MeHbLIeH Mepe, MpuOMu3uTenbHO 1,0 MM. B COOTBETCTBUM € IPYTOil XapaKTePUCTHKONW HCTOYHHK
CBETA pACMOJIOKEH Ha paCCTOSSHUU OT TOPLEBOM IOBEPXHOCTH, HE MPEBBIIIAKOLIEM
npubmsuTenpbHo 150 MM, HanpuMep, He MpeBbIIameM nmpuomusuTenbHo 100 MM, Hanpumep,
HE MPEBBIIAKIIEM MTPUOIU3UTENBHO 30 MM.

[00123] VcunuBaromuii 3ieMeHT MOKET BKJTFOUYATh B ¢e0s1 ONHMH WK O0Jiee yCUITHBAROIIUX
COCTABJISIFOLIUX 3JIEMEHTOB, OINUCAHHBIX BBIIIE, BKIIOYAs YCUIUBAKOIIME COCTABIISIOLINE
3JIEMEHTBI, UMEIOIINE MHOXECTBO ONTHYECKUX BOJIOKOH, Pa3MELIEHHBIX B KOMIO3ULMOHHOM
Marepuaje, HamnpuMep, IO MeEHbIIeH Mepe, NPUONM3UTENbHO JBa, IO MEHbINEH Mepe,
NpUOM3NUTENBHO TPU WIIH, 1O MEHbLIEH Mepe, MPUOTU3UTENPHO 4 ONTUYECKHX BOJIOKHA.
YceunuBaromuil 3J1€MEHT MOXKET HMMETh AHMara3oH JJINH, PACCMOTPEHHBIH BbIE, W CHOCOO
OTpENeNICHUs] €ro COCTOSIHUS MOXET OBITh peajn30BaH B pas3Hble MOMEHTbI BO BpEMs
WU3rOTOBJICHUs] U MOHTaKa YCHJIMBAIOLIETO 3JIEMEHTA.

[00124] VYcTpoiicTBO OOHapykeHHs CBEeTa MOXET BKJIIOUaThb B ceOs JAaTYMK CBETa,
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npeaHa3HAuYeHHbIN 11 OOHApY KeHUs nepenaBaeMoro csera. HecMoTpst Ha TO, 9TO B HEKOTOPBIX
OOCTOSITENBCTBAX TIOJIb30BATENb MOXKET HEMOCPENCTBEHHO HCCIENOBaTh CBET (Hampumep,
HEBOOPY>KEHHBIM TI'JIa30M), yCTPOHCTBO OOHAPYIKEHUS CBETA, BKJIIOUAKOIIee B ce0sl JaTUHK CBETA,
MOKET OOEeCHeYUTh BO3MOJKHOCTb OOHApY»KE€HHS OTHOCHUTENIbHO CJ1ad0ro CBeTa M MOXKET
obecreunTb BO3SMOXKHOCTh PETHCTPALMU W300pakeHUH W/WJIM JAQHHBIX U JAUCTAHLOHHOTO
aHaJIM3a W/WIM IJIsl apXMBHUPOBaHUA. JlaTUMK CBeTa MOXET NMpPEACTaBisATh COOOH, Hampumep,
npubop ¢ 3apsmoBoii cBszbro (I13C) wmum ycrpoiictBo Ha KMOII-ctpykrype. YcTpoiicTBo
OOHapy’KeHHsT CBE€Ta MOXKET BKJIOYaTh B ceOs, Hampumep, BOTHYTYK JIMH3Y, KOTOpas
pacIoNo’KeHa MEXy KOHIIOM YCHJIMBAIOIIETO 3JIEMEHTA M3 KOMIIO3ULMOHHOTO MaTepuania U
JaTYUKOM CBETA M BBITIOJHEHA C BO3MOKHOCTBIO (POKYCHPOBKH NEpeaaBaeMoro/mponymeHHOro
CBETa Ha JaT4yrKe cBeTa. J[aT4MK CBETa MOXET OBITh TaKXKe COEAMHEH C BBIYHCIHTEIbHBIM
YCTPOMCTBOM JJIsi aHalW3a WWiId OTOOpaKeHWsl W300pakeHUs, CO3MAHHOTO JAaTYHKOM.
CoenuHeHne MOXKET MPENCTAaBJIATH COOOW MPOBOIHOE COCOUHEHHWE WIM MOXKET TPEICTaBIIATH
coboii OecrnpoBOIHOE COEAMHEHHE, OOECHEeUeHUI0 KOTOPOro CHOCOOCTBYET, HampuMmep,
UCTIONIb30BAHUE AHTCHHBI.

[00125] Heorpanuyuusaromue npuMepbl CBETONEPEAAOINETO YCTPONWCTBA U YCTPONCTBA
OOHapy’KeHHsI CBETa, KOTOPbIE MOTYT OBbITh HCIIOJIb30BaHbI B BBIIEIPUBEICHHON CHCTEME HIIU
AHAJIOTUYHON CHCTEME, OTMCAHBI HIDKE.

[00126] B onHOM BapuaHTe OCYILIECTBJEHUS PACKPBITO YCTPOUCTBO AJIsA Iepelavn CBETa B
KOHEIl ONTUYECKOrO BOJIOKHA, KOTOPOE 3a/eJIaHO B YIJIMHEHHOM KOHCTPYKTHBHOM 3JIEMEHTE
(HarpuMep, YCHUJIMBAIOIIEM COCTABJIIOLIEM 3JIEMEHTE, OMNMCAHHOM B JaHHOM JIOKYMEHTE).
VYCTpONHCTBO MOXKET BKJIIOUaThb B Ce0sl MO CYINECTBY SKECTKUH HECYIIMH KOpIyC M KaHal,
PACIIONIOKEHHBIH TaK, YTO OH MIPOXOUT, 110 MEHbILEH Mepe YaCTUYHO, Yepe3 HeCyIuil KOpIyc, U
UMEIOIUIl OTBEpCTHE Ha IepBOM KOHLE KaHama. OTBepcTHe W KaHaJl BBITMOJHEHBI C
BO3MOJKHOCTBIO (HampuMep, BBIIOJHEHbI ¢ (opMOH W pasMepamu, OOECTIeYMBAOIIUMHU
BO3MOXKHOCTb) TIpHEMa KOHIA YIJIMHEHHOIO KOHCTPYKTUBHOTO O3JIEMEHTA, HMMEIOLIEero, IO
MEHbLIEH Mepe, MepBOE ONTUYECKOE BOJIOKHO, 3afellaHHOE BJOJIb JJIMHBI KOHCTPYKTHBHOTO
sJeMeHTa. Y CTPOMCTBO BKIIIOYAET B ceOsl ICTOUHUK CBETA, PACIOJIOKEHHBIH, 0 MEHbIIEH Mepe
YaCTUYHO, B HECYIIEM KOpITyce U BOJIM3U BTOPOTrO KOHLIA KaHAJIa, 1 UICTOYHHUK CBETA BBIOJIHEH C
BO3MOYKHOCTBIO TE€PEaud CBETA B KaHAJ M IO HAMPABJICHUIO K KOHLY yIJIHMHEHHOTO 3JIEMEHTA,
KOTJa YIUTMHEHHBIH 3JIEMEHT Pa3MElIeH B IEPBOM KOHIIE KaHana. ICTOYHNK MuTaHus (Hanpumep,
Oartapest) PyHKIIMOHAIBHO COEUHEH (-a) C ICTOUHUKOM CBETA.

[00127] B cooTBeTCTBHM C OTHOM XapaKTEPUCTUKOM HCTOYHHK CBETA MPENCTABIISIET COOOM
UCTOYHUK HEKOT€PEHTHOIO CBETa, HAIPUMEpP, B OTJIMYHE OT MCTOYHHKA KOT€PEHTHOrO CBETa
(HampuMep, MCTOYHMKA ONHO(A3HOrO CBeTa), TaKOro Kak Jjasep. MICTOUHWK CBETa MOXKET
NPEACTaBIATH COOOMH, HAITPUMEp, TAJIOTEHHYIO JIAMITY HJIH CBETOIUO, U B COOTBETCTBHH C OTHOMN
XapaKTEePUCTUKONW UCTOYHHUK CBeTa BKIOUaeT B ceds ceeroanon (LED). Ceerognon MoxxeT ObITH
BBIITOJIHEH C BO3MOXKHOCTBIO HCITyCKaHMs CBETOBOTO HM3JY4YEHHS B IHANa3OHe JIMH BOJH,
COCTAaBJIAIOLINX, IO MeHbIIeH Mepe, npuoOamsuresbHo 300 HM HM  He MPEBBIMAOLINX

npubmsuTenbHo 1200 HM, TakuxX Kak JJIMHA BOJIHBI B JHMANa30HE JUIMH, COCTaBIISIFOLIUX, IO
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MeHblIel Mmepe, npuOmmsurenbHo 700 HM M He mpeBbImarmuxX npuommsurensHo 1000 HM.
ITonaratot, 4ro OOHapy’ke€HHE BOJHBI C JUIMHOMW, INpeBblmaroimed npuOmusurensHo 1200 HM,
MOKeT OBITh 3aTPYAHEHO IpPH HCIONb30BAHUM OOBIMHBIX CPENCTB OOHapy)keHus csera. B
COOTBETCTBUU C OJHON KOHKPETHOM XapaKTEPUCTUKON CBETOAMOJ BBIMIOJIHEH C BO3MOXHOCTBIO
UCIYCKaHUsI CBETOBOIO H3JIyUYEHHs B OCHOBHOM B MH(pPaKkpacHOW o0iacTu, Hampumep, C
OCHOBHOH JJIMHOM BOJIHBI, COCTABJLSIIOLIEH, MO MeHbIuei Mmepe, npubansurensHo 800 HM U He
npesplmaroimeii npudnusurenbHo 900 HM.

[00128] B cooTBeTcTBMM C Ipyroil XapaKTEPHCTHKOW YCTPOHCTBO BKJIIOYAET B CeOs
JBUTaTeNb, KOTOPBIH (PYHKLUHMOHAIBHO COEAMHEH C WCTOYHMKOM CBETa W BBINOJHEH C
BO3MOKHOCTBIO OOECTIEYEeHHUs MEPEMEIIECHUS] UCTOYHHUKA CBETa, KOTIa MCTOYHUK CBETA TepenaeT
CBET B KaHAJ, HANpUMep, IMOCPENCTBOM obecredeHus KoJeOaHWi HCTOYHMKA CBETa MU
o0ecrieueHns1 BpallleHUsI ICTOYHHKA CBETAa BOKPYT LIEHTPAIbHOW OCH UCTOYHUKA CBETA.

[00129] B cooTBeTcTBUU C €Ile OIHON XapaKTEPUCTUKOH YCTPONCTBO BKIIFOYAET B CeOsI
CTOMNOPHBIA 3JIEMEHT, KOTOPBIA BBIMNOJIHEH C BO3MOXKHOCTBIO MOAAEPKAHUA HEKOTOPOIo
pPacCTOssHUSI MEKJy HCTOYHMKOM CBETa W KOHLIOM KOHCTPYKTHUBHOI'O DJJIEMEHTa, KOraa
KOHCTPYKTUBHBIH 3JIEMEHT BCTaBJICH B TMEPBbI KOHel KaHama. Takas KOH(UTyparus
MPeNOTBpALIAeT CUTYALUIO, IPU KOTOPOH ONEpaTop ¢ YCHIWEM BBOAUT KOHELl YCHJIMBAIOLIETO
COCTABJISIFOLIErO 3JIEMEHTA B HEMOCPEACTBEHHBINM KOHTAKT C UCTOYHUKOM CBETA, U YMEHBIIAET
BO3MOYKHOCTbH TTOBPEXKIEHUSI HCTOUHUKA CBeTa. CTOMOPHBIN 3JIEMEHT MOXKET OBITh BBIIIOJHEH C
BO3MOJKHOCTBK) MOJJEP>KAHUSL PACCTOSIHUS MEXAY KOHLOM KOHCTPYKTHBHOIO 3JIEMEHTA U
HUCTOYHUKOM CBETa, KOTOPOE COCTABJISIET, IO MEHbIIIEH Mepe, mpudamsuTenbHo 0,1 MM, HanpuMep,
o MeHblned Mmepe, nmpubauutenbHo 1,0 MM, W He mpeBblaeT NPUOIU3UTENTBHO 150 MM,
HarpuMep, He TMpeBblmaeT npuoausureabHo 100 MM WK Jake He MPEBbIIAET NPUOIU3UTEIBHO
30 mMm. Hanpumep, CTONOpPHBIA 3JEMEHT MOXKET COfepXaTh YIop (Hampumep, YCTyI),
PACIOJIOXKEHHBIN B KaHaje, MPU 3TOM YCTYI BBINOJIHEH C BO3MOYKHOCTBIO NMPEAOTBPALLEHUS
NepeMeIeHNs] KOHCTPYKTUBHOIO 3JIEMEHTA 3a YCTYII MPU BCTaBKE JAHHOTO 3JIEMEHTA B KaHAJIL
CTONOpHBII 3JIEMEHT MOKET TAaKXKe COAEPIKATh MPO3PAYHYIO (HATIPUMED, CTEKJISIHHYIO ) TUTACTHHY,
KOTOPAsi PACHOJIOKEHA MEKAY KOHLIOM YCUJIUBAIOLIETO COCTABIISAIOIIETO 3JIEMEHTA U UCTOYHUKOM
CBETa, TPU 3TOM YCUIMBAIOIIUNA COCTABJISIFOIIUNA 3JIEMEHT MOKET OBITh MOJKAT K CTEKJITHHOMN
wiactuee. [1pu 3ToM B citydae HEOOXOAMMOCTH MOXKET OBITh HAHECEH MPO3PAUHbINA I'eJlb MEXTY
CTEKJIITHHOW IUIACTUHOM M YCWJIHMBAIOUIMM COCTAaBJSIOIMM 3JIEMEHTOM MJisi COJNEHCTBUS
MIPOMYCKAHHUIO CBETA Yepe3 TUIACTHHY U B ONTUYECKOe (-He) BOJIOKHO (-a). CTOMOPHBINA 3JIEMEHT
TAKXKE MOXET OBITh BKJIIOYEH B HCTOYHHUK CBETA, HANPHUMEP, KOTAA CBETOM3JIyYaroInas
MOBEPXHOCTb PACMOJIOKEHA 38 NPO3PaYHON UTACTUHOM.

[00130] Kanan moxer uMeThb OAMH pa3Mep (HampuMep, NMOCTOSHHBIA JUAMETP), HIIH
MOJKET OBITh MPEAYCMOTPEH KaHAJ C PeryJUpPyeMbIM IHAMETPOM, HANpUMEp, MOCPEICTBOM
BBINIOJIHEHNs] BCTABJIIEMBIX BTYJIOK JJII PAa3MELIEHUs] YCUJIMBAKOINX COCTABJISIFOLINX 3JIEMEHTOB
pPa3HbIX TUAMETPOB.

[00131] [{nst obecrieueHust JOJTOBEYHOCTH, HO MOANEPKAHUSI TIPU 3TOM OTHOCHUTEJIBHO

MaJIor0 Beca KOPIYC YCTPOHCTBA MOXKET OBbITh M3TOTOBJIEH M3 MeETajula, TAKOro Kak JIETKUH
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MeTasul. B COOTBETCTBUHU ¢ OHUM NPU3HAKOM KOPITYC M3TOTOBJIEH U3 AJIFOMUHMUS.

[00132] B eme OOHOM BapuUaHTE OCYIIECTBJICHUS PACKPBITO YCTPOWCTBO, KOTOPOE
BBIIOJIHEHO C BO3MOKHOCTBIO OOHAPY>KEHHSI CBETA, BBIXOJSIIEr0 U3 KOHIIA ONTHYECKOTO BOJIOKHA,
3a/Ie]JaHHOTO B YJUIMHEHHBIH KOHCTPYKTUBHBIN 3JIEMEHT. YCTPOICTBO BKJIIOYaeT B ceds 1O
CYLIECTBY >KECTKMH HECYIIMH KOpPIyC M KaHaJ, PACHOJOXKEHHbIH TaK, YTO OH INPOXOIAHUT, IO
MEHbIIIEH Mepe YacTH4YHO, uepe3 Hecymmil kopnyc. Kanan umeer oTsBepcTue Ha NEPBOM KOHIIE
KaHaJia, IPH 3TOM OTBEPCTHE W KaHAJI BBIIIOJIHEHbI C BO3MOXKHOCTBIO (HAIpUMep, BBIOJIHEHBI C
pasMepamu u (Hopmoi, 00eCcrneYyrBarOIUMH BO3MOXKHOCTh) TMpHEMa KOHIA YIJTMHEHHOTO
KOHCTPYKTHUBHOI'O 3JIEMEHTAa, MMEIOINEro, MO MEHbIIEH Mepe, MepBO€ ONTHYECKOE BOJIOKHO,
3a/1eJJaHHOE BOJIb JUIMHBI KOHCTPYKTHUBHOIO 3JeMeHTa. [laTuuk cBeTa pacrosiokeH B HECYIIEM
KOpIyce U BOJIM3HM BTOPOrO KOHIIA KaHaJa, MPH 3TOM JAaTYHUK CBETA BBITIOJIHEH C BO3MOKHOCTBEO
npuemMa 1 OOHAPYKEHHUS CBETA U3 ONTUYECKOTO BOJOKHA, KOTTIA YIJTMHEHHBIH 3JIEMEHT pa3MeIleH
B [IEPBOM KOHIIE KaHasa. ICTOYHUK MUTaHUSA MOKET OBITh ()YHKIIOHAJIBHO COETUHEH C TaTYNKOM
CBETA.

[00133] B cooTBeTcTBHHU C OMHON XapaKTEPUCTUKOMN JaTUMK CBETA BBIOPAH M3 JaTUYMKA HA
ocHOBe mpubdopa ¢ 3apsinoBoi ces3bio (I13C) u natunka Ha crpykrype KMOIL B cooTBeTcTBUY C
APYTol XapaKTePUCTHUKON 3JIEMEHT JJ1s1 OJIOKUPOBKH CBETA PACIOJIOKEH Ha ITEPBOM KOHIIE KaHaJa.
OnemeHT 11 OJOKUPOBKHM CBETA BBINOJHEH C BO3MOXKHOCTBIO OJIOKMPOBKH IOMAAHUS
IIOCTOPOHHET0/PaCCEsTHHOTO CBETa (HapuMep, HApY»KHOTO CBETa) B KaAHAJ U €ro BO3JEHCTBUS Ha
CIOCOOHOCTh JaTYMKa CBeTa OOHAPY)KUBaTh CBET, BBIXOMAIIMNA M3 ONTUYECKUX BOJIOKOH.
Hamnpumep, sneMeHT 1i1si OJIOKUPOBKH CBETAa MOKET MPEACTABNIATH COOOM Takol MaTepual, Kak
3JIACTOMEPHBI MaTepuaj, KOTOPBIA BBIMOJHEH € BO3MOXHOCTBIO IUIOTHOTO IOIKHMA K
KOHCTPYKTHBHOMY 3JIEMEHTY BOKPYT HEro, KOraa KOHCTPYKTUBHBIM 3JIEMEHT BCTABJIEH B KaHAI.

[00134] Kaxk u B ciiy4ae CBETOMEPENAIOIIErO YCTPOHCTBA, YCTPOHCTBO OOHAPY KEHUS CBETA
MOXKET BKJIFOUATh B Ce0sl CTONOPHBIN 3JIEMEHT JJIsI MOAIEP KaHUSI HEKOTOPOTO PACCTOSIHUS MEXIY
JATYMKOM CB€TAa M KOHIIOM KOHCTPYKTHMBHOTO 3JIEMEHTA, KOTAa KOHCTPYKTHBHBIN 3JIEMEHT
BCTaBJIEH B MEPBbI KOHeIl kaHana. CTOMOPHBII 3JI€MEHT MOXKET BKIIFOYATh B cesi, Hampumep,
ynop (YCTyIl), pacroyIOKEHHBIN B KaHAJIE M BBITIOJHEHHBIH C BO3MOYKHOCTBIO MPEIOTBPAILEHHS
nepeMeneHnsi KOHCTPYKTUBHOTO 3JieMeHTa 3a ycTym. CTOMOpPHBIA 3JEMEHT MOXKET OBITh
BBINIOJIHEH C BO3MOXXHOCTBIO MOAJEPKAHUS PACCTOSAHUS MEXAY KOHIIOM KOHCTPYKTHUBHOIO
3JIEMEHTA U JTaTYMKOM CBETa, KOTOPOE COCTABIISET, 10 MEHBIIEH Mepe, MPUOIM3UTEIBHO 5 MM,
Harpumep, 1o MeHblIei Mepe, 10 MM, 1 He npesbimaeT npudausuTeapbHo 300 MM, HarpuUMep, He
npeBbImaeT npudmm3nTenbHo 200 MM HITH Tadke He MpeBblnaeT npuoam3uTensao 100 M.

[00135] B cooTBeTCcTBHU ¢ OJTHOH XapaKTEPUCTUKOHN YCTPOHCTBO TaK:Ke BKITFOUAET B CeOsI
JIMH3Y, TaKyI KaK BOTHYTas JINH3a, KOTOPast BBIMIOJHEHA C BO3MOJKHOCTBIO (POKYCHPOBKH CBETA,
BBIXOJSLIErO U3 ONITUYECKOr0 BOJIOKHA, HA 1aT4uK cBeTa. [Ipy 5TOM BhIlIeyKa3aHHBIN CTONOPHBIN
3JIEMEHT, IPEeIHA3HAYEHHBIN IS NOAAEPKAHHUSI HEKOTOPOTO PACCTOSTHUS MEKAY JaTYMKOM CBETa
U KOHLIOM KOHCTPYKTHUBHOIO JJIEMEHTA, MOXKET MOAAEPKUBATh HAJJIE)KALIEE PACCTOSTHUE MEXIY
KOHILIOM KOHCTPYKTHBHOTO 3JIEMEHTA U JINH30H J11 MOBbIIEHUS 3()()EeKTUBHOCTH JINH3BL

[00136] Kak u B ciydae CBETONEPEAOIIErO YCTPOWCTBA, KOPHYC YCTPOMCTBA
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OOHapy>KeHHsI CBETa MOXET OBbITh M3TOTOBJIEH M3 METAJUIA, BKJIIOYAs JIETKUH METaJlI, TAKOH Kak
AJTFOMUHHH.

[00137] HmwxeykazaHHble GUTyphl HILTFOCTPUPYIOT Pa3HbIE BAPHAHTHI OCYIIECTBIEHHS B
COOTBETCTBHH C HACTOALIUM pPACKPbITHEM M300peTeHHUs U IpenHa3Ha4YeHbl TOJNBKO IS
WUTIOCTPALIMK TAKUX BAPHAHTOB OCYIUECTBIICHMUS, & HE JUIs OTPAHUYECHUS] HHBIM 00pa3oM oObema
HACTOSIIEr0 PaCKPBITHSI H300pETEHNS.

[00138] Ha ¢ur.3A-3F mnpomyumoCTpHpOBaHbl TOMEPEUHbIE CEYEHHs YCHIMBAOIINX
COCTABJISIFOLIUX 3JIEMEHTOB COTJIACHO BapUaHTaM OCYIIECTBJIEHUs HACTOSLIEIO PaCKPBITHUs
u3zobperenusi. Kondurypanus cedeHuil yCHIMBAIOIIMX COCTABIISIOMUX 3JIeMeHTOB 326A-326F,
APMHUPOBAHHBIX BOJOKHAMM, AHAJIOTMYHA YCWIMBAIOLIEMY COCTAaBJSIOIIEMY O3JIEMEHTY,
NPOWUTIOCTPUPOBAHHOMY Ha (pur.2B, u BKIIFOYAaeT BHYTPEHHIOK CEPILEBHUHY H3 BOJOKOH C
BBICOKOH IPOYHOCTBIO HA Pa3pPbIB, OKPYKEHHBIX HAPYKHBIM CJIOEM U3 N30JUPYIOLIEro MaTepHuaa,
HalpuMep, BHYTPEHHIOK CEPALEBUHY, COAEP>KAIIYK) YIJIEPOAHBbIE BOJIOKHA, OKPY>KEHHBIE
HApPY>KHBIM CJIOEM, COIEp’KallUM CTEKJIOBOJOKHA. Kak mnpowmmocTpupoBano Ha ¢ur.3A,
YCHJIMBAIOIIUN COCTABJISIOIINN 3JeMEeHT 320A BKIIFOYaeT B ceOs YeThIpe ONTUYECKUX BOJIOKHA
323a-d, xoTophie pa3MeIneHbl KOHIIEHTPUYECKH B YCHIIMBAIOIIEM COCTABJISIFOINEM 3JieMeHTe 426
BOKpPYI' LIEHTPAJbHOW OCH M Ha PacCTOsSHUU OT Hee. Kak mpomumocTpupoBaHo Ha (ur.3A,
BOJIOKHA 323a-d pasmernennl Ha rpanune 329A pasnmena wiu O4eHb ONHM3KO K rpaHuue 329A
paszaena Mexxay BHYTpeHHel cepaueBuHOM 328 A u HapyxkHbIM ciioeM 330A. YeTblpe ONTHUECKUX
BOJIOKHA TAaKX€e pacIpeneseHbl pPABHOMEPHO BOKPYT LICHTPAJIBHON OCH, HATIPUMED, PACIIONIOKEHbI
Ha VIJIOBBIX pACCTOSHUSX JAPyr OT JApyra, cocrapumomux npudmmsurensHo 90°. Kakx
NPOWJLTIOCTPUPOBAaHO Ha ¢ur.3B, onTuueckue BojokHA 323e-g pa3MelneHbl O4YeHb OJIM3KO K
Hapy>KHON MOBEPXHOCTHU YCUJIMBAIOLIETO COCTABJSAIOLIErO 3jJeMeHTa 320B u pacmnososkeHbl Ha
YIJIOBBIX PACCTOSHUAX APYT OT APYyTa, COCTABISIOINX MpudinsnTensHo 120°. Pazmenienne oueHb
OIM3KO K HAPY>KHOH MOBEPXHOCTH MOXKET OBITh MPEIIOYTUTEIbHBIM ISl PAHHETO OOHAPYKEHHS
TPELIUH, KOTOpPble BO3ZHUKAIOT (HANPUMEp, HAYMHAIOTCS) Ha HAPYKHOW moBepXHOCTH. OQIHAKO
ONTHYECKUE BOJIOKHA 323e-g HE IOJUKHbI OBbITh pasMELIeHbl TaK OJIM3KO K HapyKHOH
MOBEPXHOCTH, YTO OHU OYIyT OTKPBITHI JJsl BO3NEHCTBHS M TOJBEPraThbCs MOBPEIKIACHUSM,
HampuMep, BCIEICTBUE HEMTOCPEACTBEHHOIO KOHTAKTA C HAPY KHBIM NPOBOASIINM cioeM. dur.3C
WUTFOCTPUPYET BAPUAHT OCYIIECTBJICHUS] YCUJIMBAIOIIETO COCTABISIIOIIETO sjieMeHTa 326C, B
KOTOPOM YeThIpe ONTHUECKUX BOJOKHA 323h-323k 3anmenanbl Bo BHyTpeHHeH cepaueBune 328C.
®ur.3D unIrOCTpUpPyeT BapUAHT OCYLIECTBJICHUS YCHJIMBAKOLIErO COCTABJISIOLIErO 3JIEMEHTA
326D, B KOTOPOM MSATb ONTHYECKHUX BOJIOKOH pasMeLleHbl Ha rpaHuue 329D pasnena mexny
BHyTpeHHel cepauesuHod 328D u HapyxHbiM cioeM 330D. IIate onTtuyeckux BOJIOKOH
PacnoyIOXKeHbl HA MO CYIIECTBY OAMHAKOBOM PACCTOSHUHM OT LIEHTPAJIbHOW OCH yCHJIMBAIOLIErO
COCTABJISIFOLIErO 3JIEMEHTA U PACIIOJIOKEHbl HA MO CYLIECTBY OJWHAKOBOM PACCTOSIHUU APYT OT
Apyra, HampHUMep, PACIHOJIOXKEHbl HA YIVIOBBIX PACCTOSIHUAX APYr OT APYra, COCTABJIAIOLIMX
npubnusutensHo 72°. @ur.3D WuOCTpUPYET, YTO YCWINMBAKOLINNA COCTaBISIOIUN 3JEMEHT
MOJKET BKJOYaTh B ceOs M000€ 4YMCIO ONTHYECKHX BOJIOKOH, BKIIKOYAs ISITh WM Oolee

ONTHYECKUX BOJOKOH. Pur3E WIIIOCTPUPYET BapHAHT OCYLIECTBJIEHHUS] YCHUJIMBAOIIETO
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COCTaBJISIFOLIEro 3yeMeHTa 326E, B KOTOPOM ONTUYECKHUE BOJOKHA MEPBOU IPYIIbl Pa3MELLEHbI
Ha TNEPBOM pPACCTOSIHUU OT LIEHTPAJIbHON OCH YCHJIMBAIOIIETO COCTABJISIIOIIETO 3JIEMEHTa U
ONTHUYECKHE BOJIOKHA BTOPOH I'PYMIbl Pa3MELIEHbl HA BTOPOM PAaCCTOSIHUM OT LIEHTPAJIbHON OCH,
IIPU 3TOM BTOPO€ PACCTOSIHUE OTJIMYAETCsl OT NepBoro paccrosHus. Pur.3F ummoctpupyer
BAPUAHT OCYLIECTBJEHUS YCWJIMBAIOIIEIO COCTABIANOLIEro sjemeHra 326F, B koTtopom
ONTUYECKOE BOJOKHO pa3MELICHO BOJb LEHTPAIbHOM OCH YCHUJIMBAKOLIETO COCTAaBJISIOLIETO
saemMeHTa 326F U OKpYy’>KE€HO ONTHUYECKUMHU BOJOKHAMH, KOTOPBIE PACHOIIOKEHbI HA PACCTOSIHUU
OT LIeHTpasbHOH ocu. Creyer MOHNUMAaTh, YTO BAPHUAHTHI PACIIONIOKEHHSI ONTHYECKUX BOJIOKOH B
YCHJIMBAIOIIEM  COCTaBJSIIOINEM  JJIEMEHTE, MNPOWUICTpUpoBaHHble Ha  ¢ur.3A-3F,
NPEACTABISIIOT COOOM TOJNBKO MPUMEPBl BO3MOKHBIX BaPUAHTOB PACIIOJIOKEHHsS], U HACTOSIIEe
pacKpeITHE H300pETEHHS HE OTPAHMYEHO TAHHBIMU KOHKPETHBIMH BAPHAHTAMH PACIIOJIOKEHHUS.

[00139] OnuH BapwaHT OCYIIECTBJICHHS CHUCTEMbI OMPENEICHUS COCTOSHHS COTJIACHO
HACTOSIIEMY PACKPBITUIO H300PETEHNS CXEMATHUECKH MPOMJLIFOCTPUPOBaH Ha (ur.4. B mmpokom
cMbiciie cuctema 440 BkiovyaeT B cebst cBeronepenaromee ycrporicto 450, ycrpoiictBo 460
OoOHapy:KeHHsI CBeTa W YCWJIMBAIOIIHMIA COCTABIISIOMUI 3JieMeHT 426, HampuMep, Kak OMUCAHO
BBILIIE.

[00140] Kak npomutrocTpupoBaHO Ha (HUT.4, YCHITUBAIOIINN COCTABIISIOIIHN 3JIeMeHT 426
BKJIFOYAIOT B ce0sl UeThIpe MPOXOIAIINX B MPOJOJHbHOM HAIPABICHUN, ONTUYECKUX BOJIOKHA, U3
KOTOPBIX JBa ONTHYECKUX BOJIOKHA 432a/432b Buguel Ha ¢ur.4. OnTudeckre BOJIOKHA
NPEACTABISIIOT COOOH OIHOMOZOBBIE ONTHYECKHE BOJIOKHA M Pa3MELIEHbl B YCHJIMBAIOIIEM
COCTAaBJISIFOLIEM dJIeMeHTe 426, HanpuMep, CO CMEIIEHUEM OT LEHTPalIbHOU ocu 434, Hanpumep,
KaK MPOWLTIOCTPUPOBAHO Ha Gur.3A.

[00141] Ha ¢ur.5 cBeronmepenaroiiee ycTpoiicTBO 550 MpOMIIIOCTPUPOBAHO Ooiee
noapoOHo. YcrporictBo 550 Bkirodaer B ce0st mepenaryuk 552 cBeTa, MpeAHA3HAYEHHbIH IS
nepeayn CBeTa AJis OmpenesieHus: cocTosinus. [lepenatauk 552 BkirodaeT B ceOs HCTOYHUK 566
cBeTa, (DYHKIMOHAJIBHO COENMHEHHBI ¢ UCTOYHMKOM 568 mnwuranus. Mcrounwk 566 cBeta
npenctasisier codoit ceeronuon (LED), umeromuii OCHOBHYIO IJTHHY BOJIHBI, COCTaBJISFOLIYIO
npubnmsuTenbHo 850 HM. MicTounuk 568 nutanus npencrasisier codoi baTapero Uit COneHCTBUS
MOOHMJIBHOCTH M YJOOCTBY HCIIOJIb30BAHHMSI B TPOU3BOICTBEHHBIX YCIOBUSX, HATIPUMED, BO BPEMs
WA HETOCPEICTBEHHO TOCJIE MOHTa)Ka BO3AYIIHOTO 3JIEKTpUUecKoro kadesnsi. CBETORMOIHBIN
UCTOYHUK 560 CBeTa BBIMOJHEH C BO3MOXKHOCTBHIO BpalleHUs (HAMPUMEp, MOCPEICTBOM
HETPOMJUTFOCTPUPOBAHHOTO JIBUTATEJNSI) TAK, YTO JOCTATOUYHOE KOJMYECTBO CBETA OT MCTOYHHKA
566 cBera OyneT moCTynarh B KaX10€ U3 ONTHYECKUX BOJIOKOH. KOMITOHEHTBI CBETONEPEAAIOIIETO
ycrpoiictBa 550 orpaxkneHsl (Hampumep, TEePMETUYHO M30JUPOBaHbl) B Kopmyce 558,
W3TOTOBJIEHHOM, HallpUMep, U3 MeTajlla, TAKOTrO Kak aJIOMUHMM, WM U3 IJIACTHKA, AJIs 3aLUThI
KOMIIOHEHTOB OT MOBPEXIEHUII BO BpeMs HCIOJNb30BAHMS B IPOU3BOACTBEHHBIX YCJIOBHUSX.
Kopnyc 558 Biirowaer B cebst kaHai 560, MMEOIMMIA OTBEPCTHE HA MEPBOM KOHILIE, KOTOPOE
BBIMIOJIHEHO C BO3MOXKHOCTBIO BCTABKHM YCHJIMBAOLIErO COCTABJISIFOLIErO 3JIEMEHTa B KaHas 560.
Yeryn 564 BbIIONHEH C pa3Mepamy, OOECNeYMBAOIIMMH BO3MOXKHOCTH IPEIOTBPALLEHUS

MPOHUKHOBCHUA YCUIIMBAKOLICTIO COCTABJIAOLICIO J3JICMEHTA B KaHAaJ A0 MECTA, B KOTOPOM
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YCWINBAIOIIUN COCTABJISTFOLIUI 3JIEMEHT BXOIUT B KOHTAKT C HICTOYHUKOM 566 cBeTa (cMm. ¢ur.4).
Jpyrumu cioBamy, yctyn 564 ofecrnedmBaeT mojaep:kaHue 3aJlaHHOTO PACCTOSHUS MEXKAY
KOHLIOM YCWJIMBAIOLIErO COCTABJISIFOLIErO 3JIEMEHTa U UICTOYHUKA 566 cBeTa.

[00142] Kak mokazaHo Ha ¢ur.4, cuctemMa Takxke BKIIOYaeT B cedst yctpoiicTBo 460
OoOHapy)keHHs CBeTa, PACIOJOKEHHOE Ha KOHLE BO3AYLIHOTO 3JIEKTpUYecKoro kademst 420,
MPOTHBOIMOJIOXKHOM CBETONEpeaaoueMy ycTpoicTBy 450. YCTpoHCTBO OOHapyKeHusi cBeTa
IPOUJUTFOCTPUPOBAHO Ooee nmoapoOHO Ha (ur.6. YerpoiicTBo 660 Bkirodaer B ceds naTuuk 664
CBeTa, MpEIHA3HAYEHHBbIN JUIsi OOHAPY)KeHHS CBETa, BBIXOISIIETO0 W3 CBETONEPENArOINEero
ycTporictBa. Kak u B ciiydae CBeTONEpenarllero yCTpONCTBA, KOMIIOHEHTBI yCTpocTBa 660
OoOHapy»KeHHs CBETa OrPakKAeHbI (FT€PMETUYHO M30JUPOBAHbI) B KOpIyce 658, N3roTOBJIEHHOM,
HalpuMep, U3 METajlla, TAKOrO KaK aJIFOMUHHUHI, WM MJIACTUKA, AJIA 3aLIUTbl KOMIIOHEHTOB OT
MOBPEKICHUN BO BpeMs UCIIONIb30BAHUs B IPOM3BOJACTBEHHBIX ycaoBusax. Kopnyc 658 Bkimrouaer
B ce0st kaHas 670, IMEIOLIHI OTBEPCTHE HA MEPBOM KOHIIE, KOTOPOE BBIIOJIHEHO C BO3MOXKHOCTBIO
BCTABKM YCHJIMBAIOLIETO COCTABIISAIOIIErO djeMeHTa B kanan 670. Han orBepcTuem, Benymum B
kaHan 670, pacHojiOKeH CBETO3AIMUTHBIA BSKpaH 076, HM3TOTOBJEHHBIM W3 3J1aCTOMEPHOIO
MaTepuala U UMEKIUNA CKBO3HOe OTBepcTHe. [Ipu BCTaBKe yCHIMBAOLIErO 3JIEMEHTA B KaHAJ
670 cBETO3aIMUTHBIN SKpaH 676 mepeMeInaeTcss BHyTPb U 00pa3yeT CBETO3AIMUTHOE YIUIOTHEHHUE
BOKPYT nepudepur YCUIIHMBAIOIIETO COCTABISIIOIIETO 3JIEMEHTA Il YMEHBIICHUS KOJNYECTBA
HapPy>KHOTO/PaCCESTHHOTO CBETA, KOTOPBIM MOXKET MONaaaTh B kKaHas 670 U3 BHEITHEH CpeJibl.

[00143] VYcrynm 674 BbIMONHEH C pa3MepaMy, O0ECNEeUMBAIOIIMMU BO3MOXKHOCTb
NPEAOTBPALIEHNs] POHUKHOBEHMS] YCWINBAIOIIETO COCTABJSAIOLIEro 3jeMeHTa B kKaHai 670 no
M€CTa, B KOTOPOM YCUJIMBAIOLIUNA COCTABJISAIOIIUI 3JEMEHT BXOAUT B KOHTAKT C NaTYUKOM 664
cBera (cM. ¢ur.4), MOCKONbKY yCTyn 674 obecrneunBaeT MoAAEpKAHUE 3aJaHHOTO PACCTOSHUS
MeEXy KOHLIOM YCHJIMBAIOIIErO COCTABJIAIOLIETO 3JIEMEHTA U 1aTYMKOM 664 cBera. JlaTuuk cBeTa
npeacTaBisier cobol matyuk Ha ocHoe mpubopa ¢ I13C/ma KMOII-cTpykType, Hampumep,
NOJOOHBIN TOMY, KOTOPBIH MOKHO OOHapy:KUTh B U(POBOil kKamepe. Kak mpomIrocTpupoBaHo
Ha ur.6, ycTpoiicTBo 660 0OHapy KeHHsI CBEeTa BKJIIOYAET B CeOsl BOTHYTYIO JIMH3Y 062, KoTOpast
HaNpaBJIsieT CBET, MPUHATHIN OT HCTOYHHKA CBETA, K AaTuuKy 664 cBera. O1HaKO Takas BOTHyTasl
JIMH32 MOKET OBITh HEOOsI3aTebHOMN IS HAAJIEKAIero OOHAPY KEHHsI CBETA.

[00144] Dur.7A u 7B unmocTpupyroT HHCTpyMeHT 700 1 pa3pe3aHus U MOJTUPOBAHUS
YCHJIMBAIOIIEr0 COCTABJISIOIIErO 3JIEMEHTAa WM AHAJOTHYHOW 0OpabaThiBaeMOW netann B
COOTBETCTBHUH C BAPUAHTOM OCYIIECTBICHHS HACTOSIIIErO PacKpbITHs n3o0pereHusi. UHCTpyMeHT
700 BkIFOYaeT B ceOsl TUIOCKHMI U BBIMIOJIHEHHBIH ¢ BO3SMOKHOCTBIO BpalieHus1 HOK 704, KOTOpBIi
BKJIFOUAeT B celsi pexxymyr kpoMky 708 u mojupyromyr mnoBepxHOCTh 706. Ilomupyrormast
NOBEPXHOCTh 706 HEMHOTO MOAHATA (HAPUMEp, Ha MPUOJIM3UTENBHO | MM) Ha/l OBEPXHOCTHIO
714 noxa 704. YcranoBouHblil 3yeMeHT 710 mpucoenuHeH k kopmycy 702 MHCTpyMEHTa U
BBIIOJIHEH C BO3MOXKHOCTBIO TMepeMelleHHst (HampuMmep, TIOBOpOTa BOKpYyr ocu 716)
YCUJIMBAIOLIETO COCTABJAIOIIErO dyeMeHTta 720 OTHOCUTENBbHO pexylero Hoxa 704.
YcraHnoBouHbIl 3yieMeHT 710 oOecrneunBaeT BBICTABJIEHHE YCHJIMBAIOLIETO COCTABIISIOLIETO

sneMeHTa 720 OTHOCHUTENBHO pexyluero Hoxka 704 Ttak, 4To pexkymas kpomka 708 Moxer
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paspe3aTb YCHIMBAIOIIMN COCTABJSIIOIMN 3eMeHT 720 1o CylecTBy OPTOTOHANIbHO K
MPOAOJBHOM OCH YCWJIMBAKOLIEro cocrasjsiromero sjaemeHta 720. Korma pexymasi KpoMka
MEePEMEINAETCs Yepe3 YCUIIUBAIOIIMM COCTABIISIIOIIMN SJIEMEHT, MOJUPYIOLIasl NOBEPXHOCTL 706
MOJIUPYET TOJIBKO YTO MOJIYYEHHYIO Pa3pe3aHreM MOBEPXHOCTb YCUIMBAIOLIErO COCTABIISAIOIIETO
snemenTa 720. MucTpymeHT 700 BBIMOJHEH C BO3MOXKHOCTBIO €r0 3axBaTa IOJIb30BATENEM,
KOTOPBIA MOXET IPUBECTU B ACUCTBUE pexylnii HOX 704, NCTIONB3Yysl KHONKY 712 BKIIIOUEHUS.
Iepesapsixaemas Oarapest 712 cHaOkaeT HHCTPYMEHT SHeprueii.

[00145] HecmoTpst Ha TO, YTO pa3IMYHbIE BAPHAHTHI OCYLIECTBIEHHSI CHCTEMBI, CIIOco0a 1
UHCTPYMEHTOB JJIsl OIpPENEeNIeHUs] COCTOSHUSI YCHWJIMBAIOLIETO »JJEMEHTa OBbUIM OINHCAHbI
noApoOHO, OYEBHIHO, YTO MOAU(UKAIMHM U AJaNTallH JAHHBIX BAPHUAHTOB OCYINECTBIICHUS
NPUAYT HA YM CIELUAIUCTAM B JAHHOM OOJNACTH TEXHUKU. TeM He MeHee, ClielyeT OJHO3HAYHO
NOHUMATh, YTO TaKUe MOTU(PUKALIMH U aJanTalul HAXOASTCS B Mpeneiax CyIIHOCTH U oObeMa
HACTOSIIETO PACKPBITHS H300PETEHUSI.

B nenoM B 3asBI€HHOM TEXHUYECKOM PELICHUH PACKDPBITHI:

1. Cuctema, BBINIOJHEHHAs! C BO3MOKHOCTBIO OOHapy»eHus1 AeeKkTa B yCHIIMBAIOIIEM
3JIEMEHTE U3 apMUPOBAHHOIO BOJIOKHAMHU KOMITO3ULIMOHHOIO MaTepuaa, Coaep Kaiasi:

YCWIMBAKOINUNA 3JIEMEHT U3 apMHUPOBAHHOTO BOJOKHAMU KOMIO3HMLIMOHHOIO MaTepuana,
IpU 5TOM YCHJIMBAKOUIMN 3JIEMEHT COAEPKHUT, MO MEHbIIEH Mepe, MEPBbI YCUINUBAIOIIUN
COCTABJISIFOLUI 3JIEMEHT, NIPU 3TOM NEPBbIN YCUIMBAKOLUN COCTABIISIFOLIUIN 3JIEMEHT COAECPIKHUT:

- CBSI3YIOLYIO MaTpHULly,

- MHOKECTBO ApPMHUPYIOIIHUX BOJOKOH, (PYHKIIMOHAJIBHO Pa3MELIEHHBIX B CBS3YIOIIEH
MaTpHIe 11 00pa3oBaHMsl KOMIIO3ULIMOHHOIO MaTepuaia, apMMPOBAHHOTO BOJIOKHAMM;

- 10 MEHbLIEH Mepe, MEPBOE ONTUYECKOE BOJIOKHO, 3a[€JaHHOE B KOMITIO3MLIMOHHOM
MaTepuajie, apMUPOBAHHOM BOJIOKHAMM, U MPOXOSLIEe OT MEPBOro KOHLA KOMIIO3ULIMOHHOTO
MaTepuajia, apMUPOBAaHHOIO BOJIOKHAMH, JO BTOPOrO KOHL@A KOMIIO3ULIMOHHOIO MaTepHaa,
aPMHUPOBAHHOT'O BOJIOKHAMM, U

CBETONEpearoee yCTPONUCTBO, (YHKIIMOHAJIBHO COCAMHEHHOE C TEPBbIM KOHLIOM
YCUJIMBAIOLLETO 3JIEMEHTA, [IPU 3TOM CBETONEPENAOLIee YCTPOUCTBO COAECPIKUT UCTOYHUK CBETA,
KOTOPBI BBINOJHEH C BO3MOXHOCTBIO Mepefadyd CBETa, HMEKOLIEro JJIMHY BOJHBI,
COCTAaBJSIFOLIYIO, TIO MeEHbIIeH Mepe, npubmu3utenbHo 300 HM M HE NPEBBIMIAOIIYIO
npubmsuTensHo 1700 HM, uepes mepBblil KOHEI[ IePBOro ONTHYECKOTO BOJOKHA, H

YCTPOHCTBO OOHApYKEHHsI CBETA, (PYHKLHMOHAJIBHO COENUHEHHOE CO BTOPBIM KOHIIOM
YCHJIMBAIOIIErO 3JIEMEHTa, NPHU 3TOM YCTPOHCTBO OOHApPYKEHHsI CBETa COIEP’KUT CBETOBOH
IETEKTOpP, KOTOPBIH BBIMOJHEH C BO3MOJKHOCTBIO OOHApPY)KEHHsI CBETa, IMEPEeNaBacMoro OT
CBETOMNEPENAIOILEr0 YCTPONCTBA, Yepe3 BTOPOU KOHEL NEPBOr0 ONTHYECKOrO BOJOKHA.

2. Cucrema 1o 1.1, B KOTOpOI HCTOYHUK CBETA BBIMOJHEH C BOSMOKHOCTBIO UCITYCKAaHUS
CBETOBOTO M3JIy4E€HHUsI, HIMEIOLIEr0 OCHOBHYIO JUIMHY BOJIHBI B HH(paKkpacHoi o0iacTu.

3. Cucrema mo mobomy u3 mal-2, B KOTOPOH HCTOYHHUK CBETa BBIMOJIHEH C
BO3MOJKHOCTBK) HCITyCKAHHUsI CBETOBOIO H3JIYYEHHs, MMEIOLIErO0 OCHOBHYIO IJIMHY BOJHBI,

COCTABJIAIOLIYIO, 10 MEHbLIEH Mepe, Mpuoan3uTenbHo 800 HM.
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4. Cucrema mo moOoMy u3 1.m.1-3, B KOTOPOH HCTOYHHMK CBETa BBINIOJHEH C
BO3MO>KHOCTBIO HCITyCKaHHsSI CBETOBOTO W3JIyYEHHUs], UMEIOLIEr0 OCHOBHYIO JUIMHY BOJIHBI, HE
NPEeBBIIAINY0 MPUOIH3UTENBEHO 1000 HM.

5. Cucrema no mrobomMy u3 111 1-4, B KOTOPOH YCUITMBAIOLINI COCTABIISIFOIIUNA 3JIEMEHT
BKJIIOYaeT B ce0s, MO MeHbIIeil Mepe, BTOPOE ONTHUYECKOe BOJOKHO, 3aJeJIAHHOE B
KOMIIO3UIIMOHHOM MaTepuaje, apMHUPOBAHHOM BOJIOKHAMH, U IPOXOASINEE BAOJIb JJIMHbI
KOMIIO3ULIMOHHOTO MaTepHuaia, apMUPOBAHHOIO BOJIOKHAMHU.

6. Cuctema 1o 1.5, B KOTOPOH YCHIIMBAIOLINI COCTABJISIFOINNI 3JIEMEHT BKJIIOYAET B el
10 MEHbIIEH Mepe, TPEThe ONTUYECKOE BOJOKHO, 3a/leJJaHHOE B KOMIIO3ULIMOHHOM MaTrepualle,
apMHMPOBAaHHOM BOJIOKHAMH, U TPOXOAdALIee BIOJb JJIMHbI KOMIIO3ULMOHHOTO Marepuaa,
apMHPOBAHHOTO BOJIOKHAMHU.

7. Cuctema 1o 1.6, B KOTOPOH YCHJIMBAIOLITHI COCTABIISIFOINNI 3JIEMEHT BKJIIOYAET B el
110 MEHbIIIeH Mepe, YeTBEPTOe ONTUYECKOE BOJIOKHO, 331elaHHOE B KOMITO3ULMOHHOM MaTepHalle,
apMHMPOBAaHHOM BOJIOKHAMH, U MPOXOAsLlee BIOJb JJIMHBI KOMIIO3ULMOHHOIO MaTrepuaa,
apMHMPOBAHHOIO BOJIOKHAMHU.

8. Cucrema no mrobomMy u3 1.11. 1-7, B KOTOPO 3JIEKTPUIECKUI MPOBOJHUK PACIIONOKEH
BOKDPYI' YCHUJIMBAIOLIETO 3JIEMEHTAa M ONHPAETCs Ha HEro Uil OOpa3OBaHUS 3JIEKTPUYECKOTO
kabes.

9. Cuctema mo mobomy u3 1.m.1-8, B KOTOPOH 3JEKTpUUYECKH Kabelb MMeeT IUIHNHY,
COCTABJISIFOLIYIO, 10 MeHbIIEH Mepe, mpudausutensHo 100 MeTpos.

10. Cucrema no modomy u3 1.11.1-9, B KOTOPOil 31eKTpuuecKuii kabeab UMeeT AJIUHY, He
NPEBBIIAOINYO MPUOIU3UTENBHO 3500 METpOB.

11. Cucrema mo mrobomy u3 mm.1-10, B KOTOpOWl mepBOE ONTHYECKOE BOJIOKHO
npencTaBisieT coO00i OJHOMOAOBOE ONTHYECKOE BOJIOKHO.

12. Cucrema no mobomy u3 m..1-11, B KOTOPOH MCTOYHHUK CBETa CONEPIKUT CBETOAMO
(LED).

13. Cucrema mo mobomy w3 m.m.1-12, B KOTOpPO# YCTPOHCTBO OOHApy)KeHHsI CBETa
COZIEP>KUT BOTHYTYIO JIMH3Y, KOTOPAasi pacHojOKeHa MEKY KOHL[OM YCHJIMBAOILEro 3JIEMEHTa U3
KOMITO3UI[HOHHOTO MaTepraia U JaTYUKOM CBETA U BBIMOJIHEHA C BO3MOXHOCTBIO (DOKYCHPOBKHU
MPOMYLIEHHOTO CBETA Ha aTYHK CBETA.

14. Cucrema no modomy u3 1. 1-12, B KOTOpO# JaTUMK CBETa BBHIOPAH M3 JaTUMKA HA
ocHoBe npudopa ¢ 3apsinosoii ces3bio (I13C) u natynka Ha crpykrype KMOIL

15. Cnoco0 ompeneneHusi COCTOSHUSI YCHIIMBAIOIIETO 3JIEMEHTa W3 KOMIIO3MIIMOHHOTO
MaTepuana, apMHUPOBAHHOIO BOJIOKHAMH, MPU 3TOM YCHJIMBAIOLIUN 3JEMEHT COAEPKUT, IO
MEHbIIEH Mepe, MEePBbI YCHUIMBAKOLUN COCTABJSIOLUNA 3JIEMEHT, IPU 3TOM YCHINBAIOLIUI
COCTABJIAIOLINI 3JIEMEHT COEPIKUT CBA3YIOLIYIO MaTPULy U MHOKECTBO apMHUPYIOLIUX BOJOKOH,
(YHKIMOHAIPHO Pa3MELIEHHBIX B CBA3YIOIIEH MaTpuie Ayl 00pa3oBaHHUs KOMITO3UIIMOHHOTO
MaTepuana, apMUPOBAHHOIO BOJIOKHAMH, U, IO MEHbIIEH Mepe, MepBOe ONTHYECKOE BOJIOKHO,
3a/leJlaHHOE B KOMITIO3ULIMOHHOM MaTepuale, apMUPOBAaHHOM BOJIOKHAMM, U NMPOXOZAALIEE BIOJb

AJIMHBI KOMIIO3UITMOHHOT'O MaTepuajia, apMUPOBAHHOI'O BOJIOKHaAMU, MPHU 5TOM CIOCO0 BKJIFOYAET
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STambl:

(YHKLIMOHAIBHOTO MPHCOEIUHEHNUsI CBETONEPEAAOLIEr0 YCTPOICTBA K MEPBOMY KOHILY
YCUJIMBAIOILEro JI€MEHTA,

(YHKLIMOHAIBHOTO MPUCOETUHEHNs] YCTPONCTBA OOHAPYKEHUSI CBETA KO BTOPOMY KOHILY
YCUJIMBAIOILErO 3JIEMEHTA,

nepenady CBeTa OT CBETONEPEAAIOIEro YCTPOHCTBA MOCPEACTBOM NEPBOr0 ONTUYECKOTO
BOJIOKHA U IO HAIPABJIEHUIO K YCTPOICTBY OOHApy KEHHs CBETa, IPH 3TOM IePENaBaeMblii CBET
SIBJIIETCS. HEKOT€PEHTHBIM, U

O0OHapy KeHHsT HAJTUYHsI HEKOTEPEHTHOTO TIepeiaBaeMOro CBeTa OCPEACTBOM YCTPOMCTBA
OOHapy KeHHsI CBETA.

16. Croco0 mo 1. 15, B KOTOpOM nepeiaBaeMblii CBET IMEET AJIMHY BOJIHBI B MTH(paKpacHOU
obnactu.

17. Cnocob no mobdomy u3 m.m.15-16, B KOTOPOM TiepenaBaeMbiii CBET UMEET OCHOBHYIO
IUTUHY BOJIHBL, COCTABIISFOIIYIO, 110 MEHBIIEH Mepe, npuonmurensHo 800 HM.

18. Cnocob no mobdomy u3 m.m.15-17, B KOTOPOM TiepenaBaeMbiii CBET UMEET OCHOBHYIO
JUTMHY BOJIHBL, HE MPEBBIIAOITYI0 Mpubau3uTensHo 1000 HM.

19. Cnocob no mobomy u3 1. 15-18, B KOTOPOM NEPBBIH YCHINBAOIINN COCTABIISIOLIHNA
3JIEMEHT BKJIIOYaeT B cels, 10 MEHbLIEH Mepe, BTOPOE ONTHYECKOE BOJOKHO, 3a[eIaHHOE B
KOMIIO3MIIMOHHOM MaTepuajie, apMHUPOBAHHOM BOJIOKHAMH, U IIPOXOAsIee BAOJb JJIMHbI
KOMIIO3UIIMOHHOTO MaTepHuaia, apMUPOBAHHOIO BOJOKHAMM, U IIPHU 3TOM 3Tall Nepefadu CBeTa
o0ecrieunBaeT nepefady CBETa MOCPEICTBOM BTOPOIO ONTHYECKOTO BOJOKHA.

20. Cnoco0 o 1.19, B KOTOPOM yCUITMBAIOIINIT COCTABJISIOLINI 3JIEMEHT BKIIFOUAET B ce0,
IO MEHbIIEH Mepe, TPETbe ONTUYECKOE BOJOKHO, 3a/€JaHHOE B KOMIIO3ULIMOHHOM MaTepualle,
apMHUPOBAHHOM BOJIOKHAMH, U MPOXOAALIEe BAONb IJIMHBI KOMIIO3HULMOHHOIO MaTepHaa,
ApMHPOBAHHOTO BOJIOKHAMH, M IIPU 3TOM 3TaIl Iepeadn cBera obecrneynBaeT mepenady CBeTa
MIOCPEICTBOM TPETHEro ONTUYECKOTO BOJIOKHA.

21. Cnocob mo .20, B KOTOPOM YCHUJTHBAIOIIUI COCTABJISIOLINI 3JIEMEHT BKITFOYAET B €04,
110 MEHbIIIeH Mepe, YETBEPTOE ONTUYECKOE BOJIOKHO, 3aeIAaHHOE B KOMITO3ULMOHHOM MaTepHale,
apMHMPOBAaHHOM BOJIOKHAMH, U TPOXOAdALIee BIOJb JJIMHBI KOMIIO3ULMOHHOTO MaTrepHaa,
apMHUPOBAHHOTO BOJIOKHAMH, M TIPH 3TOM 3Tal Iepenavyu cBera o0ecrneyuBaeT nepenady CBera
MOCPEACTBOM YETBEPTOr0 ONTHUYECKOIO BOJIOKHA.

22. Cnocobd mo mrobomy m3 1mm.15-20, B KOTOPOM YCHJIMBAIOIIMHA 3JEMEHT H3
KOMIIO3UIIMOHHOTO ~MaTepuajla HuMeeT [UIMHY, COCTaBJAIOLIYI0, IO MEHbIIeH Mepe,
npubmmsuTensHO S00 MeTpoB.

23. Cnocob6 mo mrobomy m3 1mm.15-22, B KOTOPOM YCHJIMBAIOIIMHA 3JEMEHT W3
KOMIIO3UIIMOHHOTO MaTepuajla HuMeeT [UJIMHY, COCTaBJAIOLIYI0, IO MEHbIIeH Mepe,
npubnmsuTensHo 3500 MeTpoB.

24. Cnocob6 mo mrobomy u3 1mm.15-23, B KOTOPOM YCHJIMBAIOIIMHA 3JEMEHT W3
KOMITO3UL[HOHHOT'O MaTepHajia UMeeT AJIMHY, He MPEeBBIIA0LYI0 npubnuzurensHo 7500 MeTpoB.

25. Cnocob no mobomy u3 m.m.15-22, B KOTOPOM BO BpeMsl 3TAlloOB Mepefady CBeTa U



50

OOHapy>KeHHs CBETa YCHJIMBAIOIIMN 3JEMEHT M3 KOMIIO3MIIMOHHOTO MaTepuaja HaMOTaH Ha
KaTYyIIKY.

26. Cnocob mo arobomy u3 1.1 15-25, AOMOSHUTENBHO BKITOYAIOLINI 3Tall HCIIBITAHHS
YCUJINBAIOLIETO COCTABJISIOLIETO 3JIEMEHTAa M3 KOMIIO3ULIMOHHOIO Marepuana IOj Harpy3Kou
nepen STaraMu nepeaavyn u OOHapy>KeHUs CBETa.

27. Cnocob no mobdomy u3 1m.1.15-25, B KOTOPOM 3JeKTPHUYECKUN TPOBOAHUK HABUBAIOT
BOKPYI' YCWJIMBAIOIIEr0 3JIEMEHTa U3 KOMIIO3MIMOHHOTO Marepuana i oOpa3oBaHHsA
BO3JYIITHOTO 3JIEKTPHYECKOTO Kabes.

28. Croco0 mo .27, B KOTOPOM 3Tarlbl epenadyn 1 OOHaPyKEHUsI CBETA BBIMTOJIHSIOT MOCTIe
CKPYTKH YCUJIMBAIOLIErO 3JIEMEHTa U3 KOMIIO3ULMOHHOI'O MaTepHrasa BMECTe C MPOBOJHUKOM U
nepel MOHTaKOM BO3YLITHOTO 3JIEKTPHIECKOro Kademst Ha OalIeHHBIX OMopax.

29. Cnoco0 mo m.27, B KOTOPOM 3TaIlbl Iepenadyn 1 OOHAPYKEHUs CBETA BBITTOJIHSIOT MOCTIE
MOHTa’ka BO3YIITHOTO 3JIEKTPUYECKOrO Kabessi Ha OaIeHHbIX Oropax.

30. Cnocob mo irobomy u3 m.m.15-29, B KOTOPOM ONTHYECKOE BOJIOKHO MPEICTAaBIISIET
co0o¥ OJTHOMOZTOBOE ONTHYECKOE BOJIOKHO.

31. Cniocob mo modomy u3 m.1.15-30, B KOTOPOM 3Tam nepefaadr CBETa BKIKYAET Monavy
nutanust Ha ceeronuon (LED).

32. Cnocob mo m.31, B KOTOPOM 3Tarl Mepesavyr CBETa BKIIF0OUAET MEXaHIHUECKOe BPAICHHE
CBETOJIMO/Ia BO BpeMsl Ilepeiadu CBeTa.

33. Cnocod mo m.32, B KOTOPOM CBETOAHMOJ BpALIAIOT C YaCTOTOH BpAIICHWUS,
COCTABJISIFOLIEH, 1O MEeHbIIEeH Mepe, MPUOIU3UTENTBHO 5 00/MUH.

34, Cnocod mno mobomy w3 1.m.15-33, BKIIOYAIOUIMI STanm HAHECEHUS TIels,
IIPEeHA3HAYEHHOIO JUUIsl KOMIIEHCALUU MOTEPb OTPAKEHUS] B ONTUYECKOM BOJIOKHE, HAa MEPBbIN
KOHEL| yCUJIMBAOILErO 3JIEMEHTA AJIsl COAENCTBUS epeaaye CBeTa B ONTUYECKOE BOJIOKHO.

35. Cioco0 moAroTOBKY YCHIIMBAIOLIETO COCTABIISIOIIET0 3JIEMEHTA U3 KOMITO3ULIHOHHOTO
MaTepuana, apMHPOBAHHOTO BOJIOKHAMH, K OINPENEJNCHHUI0 COCTOSIHHUS  TOCPEICTBOM
HCIIOJIb30BAHUS HCTOYHHUKA CBETA, BKJIFOYAIOLINI STAIIbI:

paspe3aHusl YAJIMHEHHOTO KOMIIO3MLIMOHHOIO MaTepualia, apMHPOBAHHOTO BOJIOKHAMHU,
BOJNIM3M TEPBOr0 KOHLIA Y/UIMHEHHOTO KOMIIO3UIIMOHHOTO MaTepHajia, apMHPOBAHHOTO
BOJIOKHAMHU, TPU 3TOM:

- KOMIIO3MLIMOHHBIH MaTepuaj, apMHUPOBAHHBIM BOJOKHAMH, COAEPKHUT CBS3YIOIIYIO
MaTpULy U MHOXKE€CTBO apMHUPYIOLIHX BOJIOKOH, Pa3MELEHHBIX B CBSI3YIOLIEH MaTpHIle,

- 10 MeHblled Mepe, MepBOE€ ONTHUYECKOE BOJIOKHO Pa3MEIEHO B KOMIIO3MLIMOHHOM
MaTepuase, apMHPOBAaHHOM BOJIOKHAMH, MPU 3TOM IEPBOE€ ONTHYECKOE BOJOKHO MPOXOAUT OT
NEPBOro KOHI[A KOMIIO3ULMOHHOIO MaTepuaja, apMUPOBAHHOIO BOJIOKHAMH, 10 BTOPOrO KOHIA
KOMIIO3UIIMOHHOTO MaTepualla, apMUPOBAHHOIO BOJIOKHAMH,

- IPU pa3pe3aHny OOPa3yIOT MEPBYIO MONYUEHHYIO pa3pe3aHreM TOPLEBYIO MOBEPXHOCTb,
KOTOpas sIBJISIETCS [0 CYIIECTBY IIOCKOIL; U

NOJIUPOBAHUs IEPBOM MOJIYYEHHOM pa3pe3aHueM TOPLEBOM IOBEPXHOCTH IS

00pa30BaHMsI MOJMPOBAHHON MEPBON TOPLIEBON MOBEPXHOCTH, COAEpIKallell KOMITO3ULIMOHHBIN
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MaTepHal, apMHUPOBAHHBIN BOJIOKHAMH, U ITEPBBII KOHELl ONTUYECKOT0 BOJIOKHA, 11l 00pa30BaHUs
YCHJIMBAIOIIErO COCTABJISIOLIETO 3JIEMEHTA, KOTOPBIH COCTOUT M3 KOMITIO3UL[HOHHOTO MarepHala,
ApMUPOBAaHHOTO BOJIOKHAMH, M BBINIOJHEH C BO3MOXKHOCTBIO OIPEAENICHUs €ro COCTOSHUS
NOCPEICTBOM HCTOYHHKA HEKOT'€PEHTHOT'O CBETA.

36. Crioco0 mo 11.35, HOMOMHUTENBHO BKIFOYAOIIHI STAIIbL;

paspes3aHusi KOMIO3UIIMOHHOTO MaTepuaa, apMUPOBAHHOI'O BOJIOKHAMH, BOJIM3U BTOPOTO
KOHIIa KOMIIO3ULIMOHHOTO MaTepuaja, apMUPOBAHHOIO BOJIOKHAMM, IPU 3TOM IPU pa3pe3aHuu
00pa3yrT BTOPYIO MOJYYEHHYI pa3pe3aHueM TOPLEBYIO MOBEPXHOCTb, KOTOpAs SIBJISETCS IO
CYLIECTBY IJIOCKOM; U

NOJIMPOBAHUSI BTOPOH MOJNYYEHHON pas3pe3aHueM TOPLEBOH IMOBEPXHOCTH  JJIS
o0pa3oBaHMs MOJIMPOBAHHON BTOPOI TOPLIEBOI MOBEPXHOCTH, COmEpIKaIel KOMITO3ULIMOHHBIN
MaTepHaj, apMUPOBAHHBINA BOJOKHAMH, U BTOPOH KOHELl IEPBOrO ONTUYECKOTO BOJIOKHA.

37. Cnocob 1o roboMy u3 m.11.35-36, B KOTOPOM YCUJTHBAFOIIHA COCTABIISTIOLIUHN 3JIEMEHT
U3 KOMITO3UIIHOHHOTO MaTepHaja, apMUPOBAHHOIO BOJOKHAMH, UMEET JUINHY, COCTABIISIOIIYIO,
1o MeHbIeil Mepe, npudausuteasHo 100 MeTpos.

38. Cniocob 1o mrobomMy u3 m.11.35-37, B KOTOPOM YCHITMBAIOIIHA COCTABIISTIOLIUH 3JIEMEHT
13 KOMIO3ULMOHHOTO MaTeprala, apMUPOBAHHOTO BOJIOKHAMH, UMEET JUTNHY, HE MPEBBILIAIOLIY IO
npubimsuTensHo 7500 MeTpoB.

39. Cnoco® mo mrodomy u3 1m.11.35-38, B KOTOPOM 3Tarl (-bl) pa3pe3aHusi KOMIIO3ULHOHHOTO
Marepuaia, apMHPOBAHHOTO BOJIOKHAMH, BKIIIOYAET (-10T) pa3pe3aHue MocpeCTBOM MPUBOIMMOMN
B IBIDKeHHE aOpa3suBHON pexyIlel KPOMKH.

40. Crnocob mo 1.39, B koTopoM abpa3uBHAas pekyllas KpOMKa CONEP>KUT aOpa3uBHOE
3epHO, UMEIOLIee pa3Mep 3epHa, COCTABJISIFOIINHI, MO MEHbLIeH Mepe, MPUONU3UTENBHO 30 MKM.

41. Cnoco® no mobomy u3 1m.11.39-40, B KOTOPOM NMPUBOANMYIO B IBIDKEHHE a0pa3sUBHYIO
PEKYLIYIO KPOMKY NPUBOZST BO BpallleHHE NOCPECTBOM JIBUTaTelsl BO BpeMsl 3Tara pa3pe3aHus.

42. Cnocob no mobomy u3 m.1m.39-41, TOMONTHUTENFHO BKJIIOYAOIIHMN STal 3aKpeTIeHUs
NEePBOTr0 KOHIIA KOMIIO3UIIMOHHOTO MaTepuasa, apMHPOBAHHOIO BOJOKHAMH, BO BpeMs, IO
MEHbLIEH Mepe, Tana paspe3aHusi Tak, YTOObl MEPBbIH KOHEN ObLIT PACMOJIOXKEH MO CYLIECTBY
OPTOTOHAJILHO OTHOCHTEJILHO PEXKYILIEH KPOMKH BO BPEMsI STamna pa3pe3aHusi.

43. Cnocod6 mo mobomy u3 mm.35-42, B KOTOPOM 3Tanm MOJHPOBAHUS BKIIFOYAET
MOJUPOBAHUE TMEPBOM MOJYYEHHOH pa3pe3aHueM, TOPLEBOH NOBEPXHOCTU MOCPEACTBOM
aOpa3snBHON MOJIHUPYIOLIEH MOBEPXHOCTH.

44. Cnocob6 mo m.43, B kKoTopoM abpa3uBHasl MOJUPYIOIIAs MOBEPXHOCTb COMNEPIKUT
abpasuBHOE 3epPHO, UMEIOIIee pa3Mep 3epHA, He MPEBBIIAIIINA MPUOTUIUTENBHO 25 MKM.

45. Cnocob mo mrobomy u3 1.11.35-44, NOMONHUTENBHO BKIFOYAOIIHNA 3TAN OXJIaKICHUS
NePBOTO KOHIIA YAJIMHEHHOTO KOMIO3ULIMOHHOTO MaTepHaja, apMUPOBAHHOTO BOJIOKHAMH, ITE€PEN
3TAIOM MOJHUPOBAHUS H/WJIH BO BPEMsI STara MOJUPOBAHMUS.

46. VYnnuHEHHBIH YCUJIWBAIOIIMM 3JIEMEHT W3 KOMIIO3ULMOHHOIO MaTepuana,
aApMHUPOBAHHOT'O BOJOKHAMHU, ITPH 3TOM YCHIIMBAIOIIMHA 3JIEMEHT COIEPIKUT:

0 MEHbIIEW Mepe, TMEepBbIi  YCUJIUBAOIIMN  COCTABJSIOIIMM  3JIEMEHT U3
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KOMIIO3UIIMOHHOTO  Marepuaja, apMHpPOBAaHHOTO BOJIOKHAMH, MMEIOIIUNA  IMPOJOJBHYIO
LIEHTPAJIbHYIO OCb, IIPU 3TOM YCHUJIMBAIOIINN COCTABIIAIOLINI 3JIEMEHT COAEPIKUT:

- CBA3YIOILYIO MaTpHULLy,

- MHOXXECTBO AapMHUPYIOLIMX BOJIOKOH, Pa3MELICHHbIX B CBS3yIOLIEW MaTpule A
00pa3oBaHMs KOMIIO3ULIMOHHOTO MaTepuaa, apMUPOBAHHOTO BOJIOKHAMM;

- IO MEHbIIEH Mepe, NepBOe YIJIWHEHHOE M HENpPEepbIBHOE ONTUYECKOE BOJIOKHO,
3aleJaHHOE B KOMIIO3MLIMOHHOM MaTepuaje, apMUPOBAHHOM BOJIOKHAMH, U NPOXOAsIEe OT
MEPBOro KOHIA YCHJIMBAIOLIErO COCTABJIIAIOIIErO 3JIEMEHTAa 10 BTOPOrO KOHIA YCHUJIMBAIOIIETO
COCTABJISIFOLIETO 3JIEMEHTA,

- IIPY 3TOM, IO MEHbIlIeN Mepe, MEePBBI KOHEI] yCHJINBAIOIIEr0o COCTABIISIOLIEr0 3JIEMEHTa
COMEP’KUT TEpPBYI0 TOPLEBYIO IIOBEPXHOCTb, IepBas TOpPLEBasl MOBEPXHOCTb COMAEPIKUT
KOMITIO3UIIMOHHBIM MaTepHas, apMUpPOBaHHBIM BOJOKHAMM, U IPU 3TOM IEPBOE ONTHUYECKOE
BOJIOKHO HE BBICTYNAaeT 3a MEPBYKD TOPLEBYID IMOBEPXHOCTb KOMIIO3ULIMOHHOIO MaTepuana,
apMHMPOBAHHOI'O BOJIOKHAMHU.

47. YcunuBarouui 3J€MEHT MO 1M.46, B KOTOPOM:

BTOPOI KOHELl YCUJIMBAIOLLErO COCTABJISIOLIErO 3JIEMEHTAa COAEPKUT BTOPYIO TOPLIEBYIO
MOBEPXHOCTb, W MpPHU 3TOM IEPBOE ONTHYECKOE BOJIOKHO HE BBICTYIAET 3a BTOPYIO TOPLEBYIO
MOBEPXHOCTb KOMIIO3UIIMOHHOTO MaTepHralia, apMUPOBAHHOTO BOJIOKHAMHU.

48. YcunuBaromuil 3eMeHT 1o arodomy u3 m..46 wim 47, B KOTOPOM YCHIIMBAOLIHN
COCTABJISAIOLINI 3JIEMEHT COMEP)KUT, MO MEHbIIEH Mepe, BTOpOE YAJNHEHHOE U HENpPEpbIBHOE
ONTUYECKOE BOJIOKHO, 33/1€JJAHHOE B KOMIIO3ULIMOHHOM MaTepHalie, apMUPOBAHHOM BOJIOKHAMH,
U IPU 3TOM BTOPOE ONTHUYECKOE BOJOKHO HE BBICTYNAET 3a MEPBYIO TOPLEBYIO NMOBEPXHOCTb
KOMIIO3ULIMOHHOTO MaTepHuaa, apMUPOBAHHOTO BOJIOKHAMHU.

49. Ycunuparoluil 3J1eMeHT 10 11.48, B KOTOPOM YCHUJIMBAIOIINUN COCTABIISIIOLIUN 3JIEMEHT
COMEP/KUT, MO MEHbLIEH Mepe, TPETbe YAJMHEHHOE M HENpPEepbhIBHOE ONTHUYECKOE BOJIOKHO,
pa3MeIleHHOe B KOMITIO3ULIMOHHOM Marepuaje, apMUPOBAHHOM BOJIOKHAMH, U TIPU 3TOM TPEThe
ONTUYECKOE BOJOKHO HE BBICTYMAeT 3a MEPBYI0 TOPLIEBYID MOBEPXHOCTb KOMIIO3UIIMOHHOTO
MaTepuana, apMUPOBAHHOI'O BOJOKHAMH.

50. YcunuBaromuii 3J1eMeHT 10 11.49, B KOTOPOM YCUJIMBAIOIIHI COCTABJISIFOLINN 3JIEMEHT
COZIEP>KUT, 10 MEHbLIeH Mepe, YeTBepTOe YIJIMHEHHOE U HeNpepbIBHOE ONTUYECKOE BOJIOKHO,
pasMelleHHOe B KOMIIO3MIIMOHHOM MaTepHualie, apMHUPOBAaHHOM BOJIOKHAMH, U TpPU 3TOM
4eTBEpTOE€ ONTHUYECKOE BOJOKHO HE BBICTYNAeT 3a IMEPBYID TOPLEBYK) IOBEPXHOCTh
KOMITIO3UIIMOHHOTO MaTepHralia, apMUPOBAHHOIO BOJIOKHAMHU.

51. YcunuBaromuii snemMeHT 1o Jrobomy m3 mm49 wmm 50, B KOTOPOM ONTHYECKHE
BOJIOKHA PACIIOJIOKEHb! KOHLIEHTPUUECKH BOKPYT NPOOJIbHOMN LIEHTPaJIbHON OCH YCUJIMBAIOLIETO
COCTABJISIIOLIETO 3JIEMEHTA.

52. YcwnuBaromuii 3jeMEeHT Mo Jrodomy m3 M.I46-51, B KOTOPOM MPOIOJIbHAS
LIEHTPAJIbHAsI OCh YCUJIMBAIOIIEr0 COCTABIISIOIIETO JIEMEHTa CBOOOIHA OT ONTUYECKUX BOJIOKOH.

53. YcunuBaromuii 3JeMeHT 1o JrOoMy U3 M.m.46-52, B KOTOPOM OmnTHYecKoe (-ue)

BOJIOKHO (-a) mpencTasisieT (-10T) coO00i OAHOMOOBbIE ONTUYECKHE BOJIOKHA.



53

54. Ycunuaromuil 3JeMeHT 1o JroOoMy u3 1.m.46-53, B KOTOpOM omnTudeckoe (-ue)
BOJIOKHO (-a) mpencTaBisieT (-10T) coO00i ONTHYECKHE CTEKIOBOJIOKHA.

55. YcunuBarommii 3JeMeHT 1o 11.54, B KOTOPOM ONTHYECKOe (-M€) CTEKJIOBOJIOKHO (-a)
COIEPKUT (-aT) MPOMYCKAIOLIYI CTEKJISHHYIO CEPALEBHUHY M OAHO IOJHMMEPHOE IMOKPBITHE,
OKpY2Karollee MPOMYyCKALIYI0 CTEKJITHHYIO CEpALEBUHY.

56. YcunuBarouuil 3J1€MEHT 1o 1.55, B KOTOPOM JaHHOE OAHO MOJMMEPHOE MOKPBITHE
UMeeT MOAYJIb YIIPYTOCTH, COCTABJISIFOIIUI, MO MeHbIuel Mepe, mpudnusutesnbHo 1000 MITa.

57. YcunuBaromui 3JI€MEeHT 10 JIF000MyY 13 1.11.46-56, IPU 5TOM YCUJTHBAIOLIUI 3JIEMEHT
UMEET JUTHHY, COCTABJISIFOINYIO, 10 MEHbIIeH Mepe, mpubausutenbHo 100 MeTpoB.

58. YcunuBaromuii 3J€MeHT 1o .57, Ipyu 5TOM yCHIMBAIOLUNA 3JIEMEHT MUMEET AJIUHY,
COCTABJISIFOLIYIO, TI0 MEHbLIEH Mepe, MpuoOIm3uTenbHO 3500 MeTpOB.

59. YcunuBaromui 3J€MEeHT 10 JIF000MyY 13 11.11.46-58, IPU 5TOM YCHUIIMBAIOIIHUI 3JIEMEHT
UMEET JUTUHY, He TPEBBIIIAOIYI0 MpHOIH3uTeNsHO 7500 METpoB.

60. YcunuBaromuii 3J1IeMeHT 10 JI00oMy U3 1.1.46-59, IpH 3TOM YCHIUBAIOIINN 3JIEMEHT
HaMOTaH Ha KaTyLIKY.

61. YcunuBaromuii 31eMeHT 1o Jr00oMy U3 1.11.46-60, Ipy 3TOM YCHIUBAIOIINN 3JIEMEHT
HMEET IO CYLIECTBY KPYTJoe MOMNepeuHoe CeueHHe.

62. YCUIMBarOLUN 3JIEMEHT O .61, Mpu 3TOM yCUJIMBAIOIIHI 3JIEMEHT UMEET TUAMETD,
COCTABJISIFOLINH, 1O MeHbIIEH Mepe, mpudausuTenpHo 1,0 Mm.

63. YcunuBaromuil 3JeMeHT 1o JrodoMy u3 Mm.m.61 wimm 62, mpu 3TOM yCHIMBAIOIIUN
3JIEMEHT UMeEET AUAaMEeTP, He MPEBBIIAIOLINH MpUONn3uTeNnbHO 20 MM,

64. YCUIMBAIOUINIA 3JIEMEHT 110 JII00oMy U3 11.11.46-63, B KOTOPOM apMHPYIOIINE BOJOKHA
COZIeprKaT MPOXOASIINE B IPOAOIbHOM HAIIPABJICHUH YIJIEPOAHBIE BOJIOKHA.

65. Ycunusaromuii 3J1€MeHT 10 11.64, JONOJHUTENBHO COAEPKALIUN U30IUPYIOLIUHI CIIOH,
OKPY>KaIOIIUN yIJIepOIHbIE BOJIOKHA.

66. YcunuBarOUMi 3J€MEHT MO M.65, B KOTOPOM H3OJUPYIOIIUI CIOM COAEPKUT
CTEKJIOBOJIOKHA.

67. YCWIMBAKOIIUI 3JIEMEHT 10 JIIOOOMY U3 T.1.65 win 66, B KOTOPOM ONTHYECKOE (-He)
BOJIOKHO (-2) PacroJIOKEHO (-bI) MEKAY YIIIEPOIHBIMH BOJIOKHAMH U H30JHPYIOLINM CIIOEM.

68. YcunuBaromuii 3JieMeHT 1o Jr000oMy U3 1.1.46-67, IpU 3TOM YCHIIUBAIOIINN 3JIEMEHT
UMeeT HOMMHAJIBHYI0 TIPOYHOCTb HAa pas3pbiB, COCTABJSAIOLIYIO, IO MeHbIIeH Mepe,
npubmmsuTensHo 1900 MITa.

69. YcumBaromuii 3J1IeMeHT 10 JI000My U3 1.11.46-68, IpH 3TOM YCHIIUBAIOIINHN 3JIEMEHT
nmeeT ko3 QULIMEHT TEMIOBOro PacilIupeHus, He NpeBbIaoI1ii MpudausuTeasHo 30%1076/°C,

70. YcunuBaroImuid 3J€MEHT Mo JIOoMy U3 M.I.46-69, B KOTOPOM MepBasi TOpLEBas
MOBEPXHOCTh KOMITO3ULIMOHHOTO MaTepHaia, apMUPOBAHHOT'O BOJIOKHAMH, MPENCTABISIET COOOH
MOJINPOBAHHYIO MTOBEPXHOCTD.

71. Ycunuparomuid 3JIeMeHT 1o JroOomy u3 mm.47-70, B KOTOPOM BTOpasi TOpLEBas
MOBEPXHOCTh KOMITO3MLIMOHHOTO MaTepuaia, apMUPOBAHHOT'O BOJIOKHAMH, NPENCTABISIET COOOH

MOJINPOBAHHYIO MOBEPXHOCThD.
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72. YcunuBamIMmMNA 3JEMEHT Mo JroOoMy u3 m.m.46-71, B KOTOpPOM MepBasi TOpLEBas
MOBEPXHOCTb IO CYLIECTBY OPTOrOHAJbHA K MPOAOJBHOW LEHTPAJIbHOW OCH YCHUJIMBAOILIETO
3JIEMEHTA.

73. Y CUIMBAIOIIHIA 3JIEMEHT 110 JIF0OOMY U3 1.11.46-72, B KOTOPOM TEPBBIN KOHEI] TEPBOTO
ONTHYECKOTO BOJIOKHA PACIIOJIOKEH IO CYLIECTBY B TOH K€ IUIOCKOCTH, YTO U IE€pBas TOpLEBast
MOBEPXHOCTb KOMIIO3ULIMOHHOI'O MaTepuasa, apMUPOBAHHOIO BOJIOKHAMHU.

74. Y CUIMBAIOLIMI 3JIEMEHT M0 JI000My U3 1.1.46-73, IPU 3TOM YCHIIUBAIOIINHN 3JIEMEHT
COAEPKUT OJIUH YCUJIMBAIOIIHNI COCTABJISIOLINN 3JIEMEHT.

75. YCcUnuBarOLUMi 3JIEMEHT 10 JIF000MY U3 .11.46-73, MPU 3TOM YCUITHUBAIOIIHH 3JIEMEHT
COZIEPKUT MHOKECTBO YCUJIMBAIOIINUX COCTABIIAIOLINX 3JIEMEHTOB.

76. Bo3nyiiHbIi 31eKTprUuecKuil kabesb, Conep Kauii:

YCHJIMBAIOIIUHN 3JIEMEHT 110 JII0OOMy U3 1.11.46-75;

MPOBOASILIUN CJION, OKPY KAKOLUN YCUJIUBAIOIIHI 3JIEMEHT.

77. BO3MyIIHBIH 3JIEKTPUYECKHA KaOeNb 1o 1.76, B KOTOPOM NPOBOMASIIIUHN CIIOH CONEPKUT
MHO>KE€CTBO TOKONPOBOISALIUX KU1, PACTIOJIOKEHHBIX BOKPYT YCUJIMBAKOLIErO 3JIEMEHTA.

78. YCTpOWUCTBO AJil MEpPEeAadd CBETa B KOHEL| ONTHYECKOrO BOJIOKHA, 33J€JIaHHOTO B
YAJIMHEHHOM KOHCTPYKTHBHOM 3JIEMEHTE, COAEpKaLIee:

IO CYLIECTBY JK€CTKUN HECYILIUH KOPIYC,

KaHaJI, PaCIOJIOKEHHBIM TaK, 4TO OH INPOXOAWT, MO MEHBbUIEH Mepe 4YaCTU4YHO, 4epes3
HECYLUH KOPIYC, U UMEIOILHNI OTBEPCTUE HA IEPBOM KOHILIE KaHaJIa, IPU 3TOM OTBEPCTUE U KaHAJ
BBIMIOJIHEHBI C BO3MOJKHOCTBIO MpPHEMa KOHLA YIJIUHEHHOIO KOHCTPYKTHUBHOIO 3JIEMEHTA,
UMEIOILEro, MO MEHBbLIEH Mepe, NMEPBOE ONTHYECKOE BOJIOKHO, 3aJ€JIaHHOE BIOJb JJIMHbI
KOHCTPYKTHUBHOTI'O 3JIEMEHTA,

UCTOYHHUK CBETAa, PACIOJIOKEHHBIN, [0 MEHbLIEH Mepe YaCTU4YHO, B HECYLIEM KOpIyce U
BOJIM3M BTOPOT'O KOHIIA KaHAJIa, TPH 3TOM UCTOYHHUK CBETA BBIMIOJIHEH C BO3MOKHOCTBIO Iepefiavn
CBETA B KaHAJI U IO HAMPABJIEHUIO K KOHIY YUJIMHEHHOIO 3JIEMEHTA, KOTJa YAJIUHEHHBIN 3JIEMEHT
pa3MelleH B IEpBOM KOHLIE KaHANa;, U

UCTOYHUK NMUTAHUS, (PYHKIIMOHAIBHO COETUHEHHBIH C HCTOYHUKOM CBETA.

79. YcrpoiicTBo 1o 1m.78, B KOTOPOM HCTOYHHUK CBETA MPEACTaBISIET COOOW MCTOYHUK
HEKOTEPEHTHOIO CBETA.

80. YcTpoticTBo o 1m.79, B KOTOPOM HCTOYHUK cBeTa conep:kuT ceeroaunon (LED).

81. YcrporicTso no n1.80, B KOTOPOM CBETOAMO BBIMOJIHEH ¢ BO3MOXXHOCTBI) UCITyCKAHHUS
CBETOBOTO W3JIy4€HHs B JUaNa3OHe JUIMH BOJH, COCTAaBJSIKOLIMUX, IO MEHbUIEH Mepe,
npubmm3uTenbHo 300 HM M He MpeBhIIaoIux npudnusntensHo 1000 HM.

82. YcrponcTso no n.81, B KOTOPOM CBETOAMO BBIMIOJIHEH ¢ BO3MOXXHOCTBIO UCITyCKAHHUS
CBETOBOTO M3JIy4€HHs B JUANa3OHE JUIMH BOJH, COCTAaB/SIIOLIMUX, IO MEHbUIEH Mepe,
npubnm3uTenpHO 800 HM U He MPEBBIMIALTNX TPpUOIu3uTeNsHO 900 HM.

83. VYctpoiictBo mo smrobOoMmy u3 1.11.78-82, MOMOJHUTENBHO COAEpIKallee JBHraTelb,
KOTOPBIN (PYHKIIMOHAJIIBHO COEAMHEH C HMCTOYHHUKOM CBETa W BBIMOJIHEH C BO3MOXXHOCTBIO

obecrieueHusI NEPEMCIICHUS NCTOYHUKA CBETA, KOTAa UCTOYHUK CBETA NNEPEAACT CBET B KaAHAJI.
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84. YcrpoiicTBo 1o 11.83, B KOTOPOM ABUTATEN b BBITIOJHEH C BO3MOXHOCTBIO O0eCTIeUeHUs
BpallleHUs] HCTOYHHUKA CBETA BOKPYT LIEHTPAJIbHON OCU UCTOUHUKA CBETA.

85. YcrpoiictBo mo moOoMy u3 1m.11.78-84, NOMOSHUTENBHO COIEpIKalee CTOMOPHBIN
3JIEMEHT Uil MOAAEPKAHUS HEKOTOPOrO PAaCCTOSHHUS MEXAy HCTOYHMKOM CBETa U KOHLIOM
KOHCTPYKTHUBHOTO 3JIEMEHTA, KOT/Ia KOHCTPYKTUBHBIN 3JIEMEHT BCTaBJIEH B IEPBBIN KOHEL| KaHAJIA.

86. VYctpoiicTBO MmO 1m.85, B KOTOPOM CTONOPHBIM 3JEMEHT COHAEPKUT YCTYI,
PACMOJIOXKEHHBI B KaHaje, MPU 3TOM YCTYI BBINOJIHEH C BO3MOYKHOCTBIO MPEAOTBPALLEHUS
nepeMeIeH si KOHCTPYKTHUBHOTO 3JIEMEHTA 3 YCTYII B HAIIPAaBJIEHUH K HCTOYHUKY CBETA.

87. YcrpoiicTBo o arodomy u3 1.1.85 mwiu 86, B KOTOPOM CTOMOPHBIN 3JIEMEHT BBITIOJHEH
C BO3MOXKHOCTBIO MOAJEPKAHUS PACCTOSHHUS MEXAY KOHLIOM KOHCTPYKTUBHOIO 3JIEMEHTA U
UCTOYHUKOM CBETa, KOTOPOE COCTAaBJISIET, MO MeHblned Mepe, npubnusureapbHo 0,1 MM u He
NpPEeBbIIAeT NPUOIU3UTENBHO 150 MM.

88. YcrpoiictBo mo mobomy 3 m..78-87, B KOTOPOM JKECTKHI HECYIIUH KOPIMYC
COZIEPKUT METaJLL.

89. YcTponcTBo 1o .88, B KOTOPOM METAJI COAEPKUT ATFOMUHUI.

90. YcTpoiicTBO [utsi OOHAPYKEHUS CBETA, BBIXOMASINErO M3 KOHIIA ONTHYECKOTO BOJIOKHA,
3a/1€JIAaHHOTO B YAJIMHEHHBIM KOHCTPYKTUBHBIN 3JIEMEHT, COAEpIKaLIee:

IO CYLIECTBY JK€CTKUN HECYILIUH KOPIYC,

KaHaJI, PaCIOJIOKEHHBIM TaK, 4TO OH INPOXOAWT, MO MEHBbUIEH Mepe 4YaCTU4YHO, 4epes3
HECYLUH KOPIYC, U UMEIOILHNI OTBEPCTUE HA IEPBOM KOHILIE KaHaJIa, IPU 3TOM OTBEPCTUE U KaHAJ
BBIMIOJIHEHBl C BO3MOJKHOCTBKO IIpHE€Ma KOHLA YAJHMHEHHOTO KOHCTPYKTUBHOIO 3JIEMEHTA,
UMEIOILEro, MO MEHBbLIEH Mepe, NMEPBOE ONTHYECKOE BOJIOKHO, 3aJ€JIaHHOE BIOJb JJIMHbI
KOHCTPYKTHUBHOTO 3JIEMEHTA;

CBETOBOH JI€TEKTOp, PACIOJIOKEHHbIH B HECyIleM Kopmyce M BOJHM3H BTOPOrO KOHIA
KaHaJ1a, TP 5TOM CBETOBOI IETEKTOP BBIIOJIHEH C BO3MOXKHOCTBIO ITpUeMa U OOHAPYy KEHHUS CBETa
13 ONTUYECKOIO BOJIOKHA, KOT/Ia YJIMHEHHBIN 3JIEMEHT Pa3MeIlEeH B IEPBOM KOHIIE KaHala;, U

UCTOYHUK MUTAHUS, PYHKIIUOHAIBHO COSMHEHHBINH CO CBETOBBIM JAETEKTOPOM.

91. YcrpoticTBo 1o .90, B KOTOPOM CBETOBOM JETEKTOP BBIOPAH M3 JaTYMKA HA OCHOBE
npudopa ¢ 3apsinoBoii cesi3bio (I13C) u natumka Ha cTpyktype KMOIL

92. YcrpoticTBo 1o modomMy u3 11.1.90 wiu 91, NOMONTHUTETPHO CoAepIKallee SJIEMEHT s
OJIOKMPOBKH CBETA, PACIIOJIOKEHHBIN HA IEPBOM KOHLIE KaHAJIA U BBITIOJTHEHHBIN ¢ BO3MOKHOCTBEO
IUIOTHOTO TMOJKHMMa K KOHCTPYKTHBHOMY D3JIEMEHTY BOKPYI HEro, KOI/la KOHCTPYKTHBHBIH
3JIEMEHT BCTABJICH B KaHAI.

93. VYcrpoiictBo mo m.92, B KOTOPOM 3JIEMEHT Uil OJOKUPOBKH CBETA COAEPIKUT
3JJACTOMEPHBIN MaTepual.

94. VcrpoiictBo mo modomy u3 1.1.90-93, MOMONHUTENBHO COAEpIKallee CTOMOPHBIN
3JIEMEHT, BBIINOJIHEHHBIM C BO3MOXHOCTBIO MMOAAEPXKAHUS HEKOTOPOrO PACCTOSHUSL MEXKAY
CBETOBBIM JIETEKTOPOM U KOHIIOM KOHCTPYKTHUBHOTI'O 3JIEMEHTA, KOT1a KOHCTPYKTUBHBIHN 3JIEMEHT
BCTAaBJICH B NIEPBbII KOHEL| KaHaJla

95. VcrpoiictBo mo 1n.94, B KOTOPOM CTOMNOPHBIM OSJIEMEHT CONEPXKUT YCTYII,
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PacnoJIOXKEHHBIM B KAHAJIE U BBIMOJHEHHBIA ¢ BO3MOKHOCTBIO MPEAOTBPALIEHUs] MePEMELIEHUs
KOHCTPYKTHUBHOTI'O 3JIEMEHTA 34 YCTYII [0 HATPABJICHUIO K CBETOBOMY IE€TEKTODY.

96. YcrpoticTBo 1o mrodomy U3 1.11.94-95, B KOTOPOM CTONIOPHBIN 3JIEMEHT BBITIOJIHEH C
BO3MOJKHOCTBKO) TOJJEP>KAHUSL PACCTOSIHUS MEXAY KOHLIOM KOHCTPYKTHBHOIO 3JIEMEHTA U
CBETOBBIM JIETEKTOPOM, KOTOPOE COCTABJISIET, IO MEHbLICH Mepe, MPHOJIU3UTEIBHO 5 MM U He
npesbiaer npudbau3uTenbHo 300 MM,

97. YcrpoiictBo o modomy u3 1.11.90-96, NONOJIHUTENBPHO COAEpIKalee JIUH3Y, KOTopast
BBINOJIHEHA C BO3MOJKHOCTBIO (DOKYCHPOBKH CBETA, BBIXOASILNETO M3 ONTHYECKOrO BOJIOKHA, HA
CBETOBOM IETEKTOP.

98. VcrpotictBo mo srobomy u3 mm.90-97, B KOTOPOM KECTKUH HECYIIMH KOPIyC
COZIEPKUT METaI.

99. YcrpotictBo no m.98, B KOTOPOM METaJII COAECPKUT AIFOMUHUI.

100. MuCTpyMEHT 111 pa3pe3aHus U NOJIUPOBAHUS, CONEPIKALIMINA:

TJIOCKUM KOPMYC, COAEP KA

- PEXYIIYIO KPOMKY, PACIIOJOKEHHYIO BAOJb, 10 MEHbIIEH Mepe, OMHOr0 Kpasi MIOCKOro
Kopnyca; u

- TNOJIMPYIOLIYI0 MOBEPXHOCTb, MOKPBIBAKOLIYI), IO MEHbIIEH Mepe, 4acTb IJIOCKOrO
KOpImyca,

YCTAHOBOYHBIM 3JIEMEHT, (PYHKLIMOHAJIBHO COENWHEHHBI C IJIOCKUM KOPIYyCOM H
BBITOJIHEHHBIE € BO3MOJKHOCTBIO  (DYHKLIMOHAJBHOTO  BBIPABHUBAHMUSA  YIUIMHEHHOTO
KOHCTPYKTHUBHOI'O 3JIEMEHTA, UMEIOILEro MPOAOJIbHYIO OCb, OTHOCUTEJBHO IUIOCKOrO KOPIyCa,
TaK 4TO PexXyllass KPOMKa IUIOCKOrO KOpIyCa BBINOJHEHA ¢ BO3MOYKHOCTBIO NEPEMELIEHUsl U
paspe3aHusi yIJIMHEHHOIO KOHCTPYKTHBHOIO JJIEMEHTa IO CYLIECTBY OPTOTOHAIBHO K
IPOJOJBHON OCH AJsi 00pa3oBaHUS TMOBEPXHOCTH, IMOJYYEHHOW pa3pe3aHueM, U IMOJUPYIoLIast
NOBEPXHOCTb BBIMOJHEHA C BO3MOJKHOCTBIO IIOJUPOBAHUS TOBEPXHOCTH, MOJYYEHHOU
paspeszaHueM, KOrja pexylias KpOMKa OCYLIECTBJSET pa3pe3aHue M IMepeMelaeTcs yepes
YAJIMHEHHBIN KOHCTPYKTUBHBIN 3JIEMEHT.

101. Muctpyment o 1. 100, B KOTOPOM IJTOCKUM KOPIYC SIBJSIETCS MO CYLIECTBY KPYIJIBIM.

102. UuctpymenT 1o 1m.101, 1OMOMHUTENHHO COMEpKALIUI ABUraTeNb, (YHKIIHOHATBHO
COEAMHEHHBIN C TNIOCKUM KOPITYCOM M BBITIOJIHEHHBIH C BO3MOKHOCTBIO 00€CTIeUeHHs! BpaIleHHUs
IJIOCKOTO KOPIyCa BOKPYT LEHTPAJIbHON OCH MJIOCKOTO KOPIycCa.

103. MuCcTpy™MeHT 10 srobomMy u3 1.11.100-102, B KOTOPOM pekyInasi KpOMKa CONEPKHUT
MHOKECTBO PEXKYIINX 3yObeB.

104. MuCcTpy™MeHT 1o sroboMy u3 1.11. 100-102, B KOTOPOM pekymas KpOMKa COAEPKHUT
abpa3uBHYIO MOBEPXHOCTb.

105. UucTpy™menT no 11.104, B koTOpoM abpa3uBHasi MIOBEPXHOCTh COAEPIKHUT a0pa3uBHOE
3€pHO, UMEIOIIEee pa3Mep, COCTABIISIFOIINIMA, MO0 MEHbIIEeH Mepe, MPUOIU3UTETHHO 35 MKM.

106. MucTpyment no mrodomy u3 1m.1.100-105, B KOTOpOM MOJUPYOLIAsi MOBEPXHOCTh
cofepkuT abpasuBHOE 3€PHO IS TOJUPOBAHMUS.

107. UnctpymenT no m.106, B KOTOPOM 3€pHO [JIsl MOJUPOBAHUS UMEET pa3mep, He
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NPEBBIIAOIINN TPUOTU3UTENBHO 25 MKM.

108. HUucTpymenTt no modomy u3 m.1.100-107, B KOTOpOM NOJIHMPYIOLIAasi MOBEPXHOCTD
NOJHSTA HAa/l MOBEPXHOCTHIO IJIOCKOTO KOPIIyCa, MO MEHbIIeH Mepe, Ha mpuonu3uTenbHo 0,1 Mm
1 He Oosblie, YeM Ha MpUOIM3UTENbHO 1,2 MM.

109. MucTpymeHT 1o sirobomy u3 .. 100-108, 1onosHUTebHO COaepIKaIuii MPUBOIHOM
MEXaHU3M, KOTOPBIH BBIMIOJHEH ¢ BO3MOXKHOCTBIO MOAXKUMA MOJUPYIOLIEH MOBEPXHOCTH K KOHILY
YAJIMHEHHOTO KOHCTPYKTUBHOT'O JJIEMEHTA.

110. UucTpy™MeHT 110 1. 109, B KOTOPOM NPUBOTHON MEXAHU3M COAEPIKUT MPYKUHY.

111. UuctpymenT no modomy u3 1. 100-110, nonmonHuTeNbHO conepsKatuii atapero s
NO/Iauy NMUTAHUs JJIs IEPEMELEHUs INIOCKOTrO KOpITyca.

112. Uuctpyment o n.111, B koTropom Oatapesi IMeeT HaNpsDKEHUE, He MPEBbIIIArOIee
npubm3nTenbHO 18 BoubT.

113. UnctpymenT mo smobomy u3 m.m.100-111, mpu 3TOM HHCTPYMEHT MpPENCTABISIET
co0Ol py4YHOH HMHCTPYMEHT, COINEp’KaIluil SJEeMEHT Uil 3axBaTa, MNpPEAHA3HAYEHHBIH IS
o0ecrieueHns1 3aXBaTa HHCTPYMEHTA U CBOOOAHOTO MAHUIYJIMPOBAHUS UM.

114. Hnctpyment mno mobOomy wu3 mam100-113, nOMONHUTENPHO —COAEpIKAIIHMA
yJIaBJIMBAIOIIUI MEXAHH3M, BBITIOJHEHHBIH C BO3MOKHOCTBIO YJIABIIMBAHUS MBLITH, 00pa3yoLIencs
HA 53Tanax pas3pe3aHusi U NOJUPOBAHUS.

115. Crioco® M3roTOBNEHHS YAJUHEHHOTO YCHJIMBAIOLIETO COCTABILFOIIETO 3JIEMEHTA,
KOTOPBIA COCTOUT W3 KOMIIO3ULIMOHHOI'O MaTepuaja, apMUPOBAHHOIO BOJIOKHAMH, U KOTOPBIN
BBIITOJIHEH C BO3MOJKHOCTBIO HCIIOJIb30BaHUS B YCHJIMBAIOIIEM 3JIEMEHTe, paboTaroleM Ha
pacTsKEHUE, BKJIFOYAIOIIUM STallbl

00pa30BaHusl yAJIMHEHHOT'O KOMITO3HULIMOHHOTO MaTepuaia, apMHUPOBAHHOTO BOJIOKHAMU U
UMEIOLIET0 MPOJOJBHYK) LEHTPAJIbHYK) OCb, IPU 3TOM KOMIIO3ULMOHHBIM MaTepual,
apMHUPOBAHHBIN BOJIOKHAMH, COAEPKUT CBA3YIOIIYID MAaTPHULy M MHOXKECTBO apMUPYOLIUX
BOJIOKOH, Pa3MEILEHHbIX B CBS3YIOLIENH MaTPULE,

3a/1€NIbIBAHUS, IO MEHbIIEH Mepe, MEPBOrO ONTUYECKOrO BOJIOKHA B KOMITO3ULIMOHHBIN
MaTepHuaj, apMHUPOBAHHBIH BOJIOKHAMH, BO BpeMsi dTama OOpa30OBaHUS KOMIIO3UIIHOHHOTO
MaTepuasia, apMUPOBAHHOIO BOJIOKHAMH, MPU 3TOM ME€PBOE ONTUYECKOE BOJOKHO NMPOXOAUT OT
NEepPBOr0 KOHLA KOMIIO3ULIMOHHOIO MaTepuasia, apMUPOBAHHOIO BOJIOKHAMM, IO BTOPOrO KOHLA
KOMITO3ULIMOHHOI'O MaTepuania, apMUPOBAHHOIO BOJIOKHAMY,

pa3pe3aHusi KOMIIO3ULMOHHOTO MaTepraia, apMUPOBAHHOIO BOJIOKHAMH, BOJIM3H NEPBOTO
KOHLIa KOMIIO3ULIMOHHOTO MaTepuaia, apMUPOBAHHOIO BOJIOKHAMM, NPU 3TOM INPU pa3pe3aHuu
00pa3yroT MepBYI MOJYYEHHYIO Pa3pe3aHueM TOPLEBYIO MOBEPXHOCTb, KOTOpas SIBISIETCS 10
CYLIECTBY IJIOCKOM;

NOJIMPOBAHUs IEPBOM IMOJYYEHHOM pa3pe3aHueM TOPLEBOW MOBEPXHOCTH IS
00pa3oBaHMs YIUIMHEHHOTO YCHJIMBAOLIETO COCTABJISAIOLIETO 3JIEMEHTA, KOTOPBI COCTOUT M3
KOMITO3ULIMOHHOIO MaTepHuasia, apMUPOBAHHOIO BOJOKHAMHU, U MMEET MOJHUPOBAHHYIO MEPBYIO
TOPLEBYIK MOBEPXHOCTb, NPU 3TOM IOJUPOBAHHAS MEPBas TOPLEBas MOBEPXHOCTb COAEPIKUT

KOMHOBHHHOHHbIﬁ MaTepuall, apMI/IpOBaHHbeI BOJIOKHaAMH, H HepBblﬁ KOHEL OIITHYECCKOI'O
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BOJIOKHA.

116. Criocod mo m.115, ONOJHUTEIBPHO BKIFOYAKOIIUNA STATIbI:

BTOPOT'O pa3pe3aHyst KOMIIO3UIIMOHHOTO MaTepHala, apMUPOBAHHOTO BOJIOKHAMH, BOJIU3U
BTOPOrO KOHIIA KOMIIO3MLIMOHHOTO Marepuana, apMHUpPOBAHHOIO BOJOKHAMH, NPU 3TOM IpHU
BTOPOM pa3pe3aHuu OOpasyrT BTOPYIO MOIYUEHHYIO pa3pe3aHHeM TOPLEBYIO MOBEPXHOCTb,
KOTOpasi sIBJISIETCS MO CYIIECTBY IIOCKOM; U

NOJUPOBAaHUs BTOPOM MOJYyYEHHON pa3pe3aHueM TOPLEBOM MOBEPXHOCTH AJIA
0o0pa3oBaHUsl BTOPOH MOJMPOBAHHON TOPLIEBOI MOBEPXHOCTH, COAEprKAIIEH KOMITO3ULIMOHHBIH
MaTepua, apMUPOBaHHbBIM BOJIOKHAMH, U BTOPOH KOHEL] IIEPBOr0 ONTHYECKOrO BOJIOKHA.

117. Cnocob mo mrobomy u3 mi.115 wnu 116, BKIFOYAOIIME 3Tan 3aaeIbIBAHUS, IO
MeHbIIIel Mepe, BTOPOro ONTUYECKOro BOJIOKHA B KOMIO3ULMOHHBIM MaTepuas, apMUPOBAHHbIN
BOJIOKHAMH, BO BpeMsi 3Tama oOpa3oBaHMS KOMITO3UI[HOHHOTO MaTepHaja, apMHPOBAHHOIO
BOJIOKHAMH, TIIPH 3TOM BTOPOE€ ONTHYECKOE BOJOKHO MPOXOAUT OT TMEPBOro KOHIA
KOMIIO3MIIMOHHOTO  MaTepuaia, apMHPOBAHHOTO  BOJOKHaMH{, JO BTOpPOro  KOHIA
KOMITIO3UIIMOHHOTO MaTepHralia, apMUPOBAHHOI'O BOJIOKHAMHU.

118. Crocod mo 1m.117, BKIIFOUAKOLIMIA 3Tall 3aJeNIbIBaHNUs, TI0 MEHBLIEH Mepe, TPEThEro
ONTUYECKOTO BOJIOKHA B KOMIIO3MLIMOHHBIM MaTepuajl, apMUpPOBAHHBIN BOJOKHAMH, BO BpeMs
sTama OOpa3OBaHMs KOMIIO3MLMOHHOTO MarepHhaja, apMHUPOBAHHOTO BOJIOKHAMH, MPU 3TOM
TPETbE ONTHYECKOE BOJOKHO MPOXOAUT OT MEpPBOrO KOHIIA KOMIIO3MIMOHHOIO MaTepuana,
apMHMPOBAHHOIO BOJOKHAMM, O BTOPOTO KOHIIA KOMIIO3ULIMOHHOTO MaTepuana, apMUPOBAHHOTO
BOJIOKHaMHU.

119. Cnoco0 no 1.118, Brurouaromuii 3tan 3a1ebIBaHus, IO MEHbIIEH Mepe, YETBEPTOro
ONTUYECKOTO BOJOKHA B KOMIIO3MLIMOHHBIA MaTepuajl, apMUPOBAHHBII BOJOKHAMM, BO BpeMs
sTana 0O0pa3oBaHMS KOMIIO3UIIMOHHOTO MaTepuaja, apMHUPOBAHHOTO BOJOKHAMHM, IPU 3TOM
4EeTBEPTOE€ ONTHYECKOE BOJIOKHO MPOXOAUT OT MEPBOr0 KOHLIA KOMIIO3ULMOHHOIO MaTepuana,
apMHPOBAHHOTO BOJIOKHAMH, 1O BTOPOTO KOHIIA KOMIIO3ULIMOHHOTO MaTepuaa, apMUPOBAHHOTO
BOJIOKHaMHU.

120. Cnoco6 mo mobomy u3 mm.118 wmimm 119, B KOTOPOM ONTHYECKHE BOJIOKHA
pasMeInarT KOHLEHTPUYECKH BOKPYI IPOAOJBHOM LEHTPaJbHONH OCH YCHUJIMBAIOLIETO
COCTAaBJISIFOLIETO 3JIEMEHTA.

121. Cnocob mo mobdomy u3 m.m.115-120, B KOTOpOM TPONOJIbHAS LIEHTPAJIbHAS OCh
YCHJIMBAIOIIEr0 COCTABIISIOLIETO 3JIEMEHTA CBOOOIHA OT ONTUYECKUX BOJIOKOH.

122. Cnocob no mobomy u3 mm.115-121, B KOTOPOM YCHUJIMBAIOIIUI COCTABJISIOLIHNA
3JIEMEHT UMEET JUIMHY, COCTABJISIOLIYIO, IO MEHbLIEeH Mepe, mpubansutenbHo 3500 MeTpoB.

123. Cnocob no mobomy u3 m.m.115-122, B KOTOPOM YCHUJIMBAIOIIUI COCTABJISIOLIMNA
3JIEMEHT UMEET JUIMHY, He MPEBBIIA0IYI0 nprudanu3nTensHo 7500 MeTpos.

124. Cnocob no modomy u3 m.m.115-123, ZONONHUTEIBHO BKIFOYAOIIUNA 3Tall HAMOTKH
KOMIIO3UIIMOHHOTO MaTepHajia, apMUPOBAHHOTO BOJIOKHAMM, Ha KaTyLIKy Iepel 3Tanamu
paspe3aHusi ¥ MOJUPOBAHUS.

125. Cnocob mo modomy u3 m.i.115-124, B KOTOpOM apMHpPYIOIIHME BOJOKHA COAEpKAT
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NPOXOJSLINE B IPOJOJIBHOM HAIPABJIEHUH YIIIePOJHbIE BOJOKHA.

126. Criocob mo mobomy u3 m.im.115-125, B xoTopoM sTanm obpa3oBaHUsl YAJTHHEHHOTO
KOMITO3UIL[MOHHOTO MaTepuana, apMHUPOBAaHHOIO BOJIOKHAMM, W 3aJ€NIbIBAHUS ONTHYECKHX
BOJIOKOH BKJIIOUAET BBITATMBAHME APMHUPYIOIIUX BOJIOKOH M ONTHYECKOro (-MX) BOJIOKHA
(BOJIOKOH) IOCPEICTBOM YCTPOUCTBA AJISL MYJITPY3UU.

127. Cnoco6 mno mobomy u3 mm.115-126, B kotopoM »sTam (-bl) paspe3aHwis
KOMITO3UIL[MOHHOTO MaTepuana, apMUPOBAaHHOIO BOJIOKHAMM, BKIJIIOYAaeT (-I0T) paspe3aHue
NIOCPECTBOM MPUBOIUMON B IBHXKEHUE aOpa3BHOMN pexyInel KpOMKH.

128. Criocob mo m.127, B KOTOpOM abpasvBHAS PEKyIas KpOMKa CONEPIKUT aOpa3uBHOE
3€pHO, UMEIOIIEE pa3Mep, COCTABJISIFOIINIA, TI0 MEHbIIEH Mepe, MPUOIU3UTENHHO 30 MKM.

129. Cnmoco6 mo mobdomy m3 m.m.127-128, B KOTOPOM NPHBOAMMYIO B JIBIDKEHHE
aOpasuBHYIO PEXYINYIO KPOMKY MPHUBOIST BO BPALEHHUE IIOCPEACTBOM ABUraTENsl BO BPEMsI 3Tarna
paspe3aHusl.

130. Crmocod mo mobomy wu3 mm.127-129, AONOSHUTENBHO BKJIFOUYAOIIMNA 3Tarl
3aKpPEIUICHUS] TIEPBOTO KOHLIA KOMITIO3UIIMOHHOTO MaTepualia, apMHPOBAHHOTO BOJIOKHAMH, TakK,
9yTOOBI TIEPBBIA KOHEI| ObUT pa3MelleH IO CYIIECTBY OPTOTOHAJIbHO OTHOCHTENBHO PEXYIIeH
KPOMKH BO BPEMsI 3Tara pa3pe3aHus.

131. Cnocob mo m.130, B KOTOPOM 3Tar MOJUPOBAHMS BKJIKOYAET MOJHPOBAHHUE MEPBOM
NOJIy4€HHOM pa3pe3aHueM, TOPLEBOI MOBEPXHOCTH MOJUPYIOLIEH TOBEPXHOCTHIO.

132. Cnocod mo m.131, B KOTOPOM MOJIUPYIOLIAsi TTOBEPXHOCTh COAEPIKUT aOpa3suBHOE
3€pHO, UMEIOIIEee pa3Mep 3epHA, He MPEBbIIIAIOINN MTPUOIM3UTEBHO 25 MKM.

133. Cnoco®6 mno mobomy wu3 mm.115-132, AONMOMHUTENBHO BKJIOUAOIIMNA 3Tarl
OXJIQXK/I€HUs TIEPBOrO KOHI[A KOMITO3UIIMOHHOIO MarepHasia, apMUPOBAHHOTO BOJIOKHAMHU, TEpeN

9TanoM IOJHUPOBAHUSA 1/WJIH BO Bpe€Ms STaria IoJIMPOBAHUA.



POPMYVYIJIA U3OBPETEHUA

1. Cuctema, BBIIONHEHHAs C BO3MOXKHOCTBIO OOHApPYKEHHs pa3pbiBa B yMAJIMHEHHOM
YCHJIMBAIOIIEM JJIEMEHTE M3 apMHUPOBAHHOIO BOJIOKHAMHU KOMIIO3MLIMOHHOIO MaTepHuala,
cozeprKamast:

YCHJIMBAIOIIUN 3JIEMEHT U3 apMUPOBAHHOIO BOJOKHAMM KOMIIO3ULIMOHHOIO MaTepuala,
IIpU 5TOM YCWIMBAKOUIUN 3JIEMEHT COAEPKUT, MO MEHbIIEH Mepe, MEPBbIH YCHUIMBAKOLIUN
COCTABJISIFOLIMN 3JIEMEHT, HMMEIOLIUN NPOAOJBHYI0 LEHTPAJIbHYK OCb, NPU 3TOM IEPBbIN
YCUJIMBAIOIIMNA COCTABJIIOLIUI 3JIEMEHT COAEPIKUT:

- CBSI3YIOILYIO MaTpuULy,

- MHOXECTBO IO CYINECTBY HEINPEPBIBHBIX ApPMHUPYIOIIMX BOJIOKOH, (YHKIIMOHAJIBHO
pasMelleHHbIX B CBS3yIOINEeH MaTpuie aisi o0pa3oBaHUS KOMIIO3HLIMOHHOTO MaTepHaa,
apMHUPOBAHHOT'O BOJIOKHAMHU, U

- [10 MEHbLIEH Mepe, EPBOE ONTUYECKOE BOJIOKHO, 3aJ1€JJAHHOE B Y CHIIMBAIOLLEM DJIEMEHTE
, IPY 5TOM N€PBOE ONTUYECKOE BOJIOKHO MPOXOAUT OT MEPBOr0 KOHLA Y CHUIMBAKOLIErO 3JIEMEHTA
710 BTOPOTO KOHLIA YCUJIMBAIOIIErO 3JIEMEHTA, IPU 3TOM KaKIbI U3 NEPBOTO U BTOPOrO KOHILIOB
YCUJIMBAIOIIETO DJJIEMEHTa HMEIOT TIVIAJKYH IUIOCKYIO IIOBEPXHOCTb, U IIPU OTOM IEPBOE
ONTUYECKOE BOJIOKHO HE BBIXOJUT 32 MPEAEIbl INIaAKON INTOCKON MOBEPXHOCTH IEPBOT0 U BTOPOTO
KOHLIOB Y CHJIMBAIOLIErO 3JIEMEHTA,

CBETOIEpeaaroliee yCTPOUCTBO, (PYHKIIMOHAJIBHO COEAMHEHHOE C IEPBBIM KOHIIOM
YCUJIMBAIOILETO 3JIEMEHTA, MPU 3TOM CBETOINEPEAI0IIee YCTPONCTBO COAEPKUT UCTOUHUK CBETA,
KOTOPBIH (PYHKLIMOHAJIBHO COCOUHEHHBIH C HMCTOYHMKOM IMUTAHHMS M KOTOPBIA BBIMOJHEH C
BO3MO>KHOCTBIO Iepelad CBETA, UMEIOLIETO JAJIMHY BOJIHBI, COCTABJISAIOIIYIO, 10 MEHbILIEH Mepe,
npubnusutenbHo 300 HM M HE MPEeBBIIAINYI0 NpuOImsuTeabHo 1700 HM B HampaBiIeHHU
MEePBOrO KOHLA YCHWIMBAIOLIErO 3JIEMEHTA U B NIEPBBINM KOHEL] IEPBOr0 ONTUYECKOTO BOJIOKHA, U

YCTPOWCTBO OOHApy’KeHHs! CBeTa, (PYHKIHMOHAJIBHO COEIMHEHHOE CO BTOPBIM KOHIIOM
YCUJIMBAIOIIETO 3JIEMEHTA, MPH 3TOM YCTPOHCTBO OOHApPYKEHHUS] CBETa COAEPIKUT CBETOBOM
JETeKTOpP, KOTOPBIM BBIMOJHEH C BO3MOXKHOCTBIO OOHApy)KEHHUS CBETa, MNepernaBaeMoro OT
HCTOYHMKA CBETA, Yepe3 BTOPOI KOHEL NEPBOrO ONTHUYECKOTO BOJOKHA.

2. CucreMa o 1.1, B KOTOPOH YCHUITMBAOLINI 3JIEMEHT BKIIFOYAET B Ce0s 10 MEHBLIEH Mepe
BTOPO€ ONTHYECKOE BOJOKHO, BCTPOCHHOE B YCUJIMBAIOIIMUN 3JIEMEHT U NPOXOAsLIEe MO JJIUHE
YCHUJIMBAIOIIETO 3JIEMEHTA, IPUYEM BTOPOE ONTHYECKOE BOJIOKHO PACIIOJI0KEHO HA PACCTOSTHUU OT
LEHTPAJIbHON OCU U MPOXOAUT OT MEPBOrO KOHLA YCHIIMBAIOIIETO 3JIEMEHTA KO BTOPOMY KOHILY
YCHJIMBAIOIETO 3JIEMEHTA, U MPU 3TOM BTOPOE ONTUYECKOE BOJOKHO HE BBIXOAUT 3a IPENeIIbl
IIaJIKON MJIOCKOM MOBEPXHOCTH MEPBOr0 U BTOPOrO KOHLIOB YCHIIMBAIOLIETO 3JIEMEHTA.

3. Cucrema 1o 1.2, B KOTOPOH YCHIIMBAIOLIMH 3JIEMEHT BKJIIOYAET B ceOs1 [10 MEHBLIEH Mepe
TPETbE ONTUYECKOE BOJOKHO, BCTPOCHHOE B YCHIMBAKOIIUN 3JIEMEHT U MPOXOAsLIee MO AJIUHE
YCHJIMBAIOILETO 3JIEMEHTA, IPU 3TOM TPEThE ONTUYECKOE BOJOKHO PACIOJIOKEHO HA PACCTOSHUHN
OT LIEHTPAJIBHONU OCHU U MPOXOAUT OT NEPBOr0 KOHLA YCUIUBAOLLETO 3JIEMEHTA KO BTOPOMY KOHITY

YCUIINBAKOLICTO 3JIEMCHTA, U IIPU 3TOM TPETHE ONTHYCCKOE BOJIOKHO HE BBIXOAUT 34 MPEACIIbL



IN1aAKOM MIOCKONH MOBEPXHOCTH MEPBOr0 U BTOPOrO KOHLIOB YCUJIMBAIOLIETO 3JIEMEHTA.

4. Cucrema 1o 1.3, B KOTOPOH NEepBOE ONTUYECKOE BOJIOKHO, BTOPOE ONTUYECKOE BOJIOKHO
U TPETbE€ ONTHUYECKOE BOJIOKHO PACIOJIOXKEHbl BOKPYT LIEHTPaJbHON OCH U MO CYINECTBY Ha
PaBHOM PacCTOSIHUU OT Hee.

5. Cuctema 1o 1.4, B KOTOPOI NepBOE ONTUYECKOE BOJIOKHO, BTOPOE ONTHYECKOE BOJIOKHO
U TPEThE ONTUYECKOE BOJOKHO PA3HECEHBI B paJANAIbHOM HaIlpaBJIeHUU MO YIJIOM OKoJio 120°.

6. Cucrema o mobomy u3 1.3 uin 4, B KOTOPOH YCHIIMBAIOLINH 3JIEMEHT BKJIIOYAET B CeOsI
[0 MEHbLIEH Mepe 4eTBepTOe ONTUYECKOE BOJOKHO, BCTPOCHHOE B YCHJIMBAIOLIUN 3JIEMEHT U
IpoXofsilee MO JJIMHE yCWIMBAIOILIErO 3JIEMEHTA, NMPUYEM YETBEPTOE ONTHYECKOE BOJIOKHO
PaCIOJIOKEHO Ha PACCTOSHUU OT LIEHTPAJIbHON OCH M IPOXOAUT OT NEPBOr0 KOHLIA Y CUIIMBAOILErO
3JIEMEHTa 10 BTOPOrO KOHLA YCHJIMBAIOILErO 3JIEMEHTa, M IPU 3TOM 4YE€TBEPTOE ONTHYECKOE
BOJIOKHO H€ BBIXOJUT 3a Ipeaesbl INIaAKON IMIIOCKOW MOBEPXHOCTU MEPBOTrO M BTOPOrO KOHLIOB
YCUJIMBAIOIIETO 3JIEMEHTA.

7. Cuctema 1o 1.6, B KOTOPOH NepBOE ONTUYECKOE BOJIOKHO, BTOPOE ONTHYECKOE BOJIOKHO,
TPETbe ONTHYECKOE BOJOKHO M YETBEPTOEC ONTHYECKOE BOJOKHO PACIONOXKEHBI BOKPYD
LIEHTPAJIbHONU OCH U MO CYILECTBY Ha PABHOM PACCTOSIHUU OT Hee.

8. Cucrema 1o 1.7, B KOTOPOH MepBO€ ONTUYECKOE BOJIOKHO, BTOPOE ONTUYECKOE BOJIOKHO,
TPETbE ONTUYECKOE BOJOKHO M YETBEPTOE ONTUYECKOE BOJIOKHO PA3HECEHbl B PaJMaIbHOM
HAaIpaBJIeHUH MOA YIJIOM OKOoJIo 90°.

9. Cucrema mno mroboMy u3 1m.m.1-8, B KOTOpOH HCTOYHHMK CBETa BBINIOJHEH C
BO3MO)KHOCTBKO HCITyCKaHUSI CBETOBOTO H3JIyUYEHHs, MMEIOIIEro OCHOBHYIO AJIMHY BOJIHBI B
uH}ppakpacHoii obmacTu.

10. Cucrema mo moboMy u3 mm.1-9, B KOTOPOW HCTOYHUK CBETa BBIMOJHEH C
BO3MO)KHOCTBKO MCITyCKaHUS CBETOBOIO M3JIyYEHMs, HMEIOIIEero OCHOBHYIO [JIMHY BOJIHBI,
COCTaBJIIIOIYO, TIO MeHbIIEH Mepe, mpudau3uTensHO 800 HM.

11. Cucrema mo mobomy m3 m.m.1-10, B KOTOpOH HMCTOYHHK CBETa BBINOJHEH C
BO3MO)KHOCTBIO HCITyCKaHHUsI CBETOBOTO M3JIyYEHMs], UMEIOIIEro OCHOBHYIO JIJMHY BOJHBI, HE

NpeBbIIA Y0 Tpudau3uTeasHo 1000 HM.

12. Cucrema no modomy u3 m.m.1-11, B KOTOPOH MCTOYHHK CBETA CONEPIKUT CBETOIHON
(LED).

13. Cucrema o jrobomMy u3 mi.1-12, B KOTOpOH HMCTOYHUK CBETa MPEACTABISET COOOH
HCTOYHUK HEKOT€PEHTHOI'O CBETA.

14. Cucrema o mrobomy u3 1. 1-13, B KOTOpOIi CBeTOMEepeAaroIee yCTPOHCTBO CONEPIKUT
KaHaJl, UMEIOIIHH OTBEpPCTHE Ha NEPBOM KOHIIE KaHasa, IpUieM KaHall U OTBEPCTHE BHIMOJHEHbI
C BO3MOXXHOCTBIO IIpH€Ma KOHLIA CUJIOBOTO 3JIEMEHTA, U MPU 3TOM UCTOYHHUK CBETA PACIIOJIOKEH
BOJIN3M BTOPOTO KOHLIA KaHAJa, MPUYEM HCTOYHHK CBETA BBINOJHEH C BO3MOXKHOCTBIO MEpenain
CBETa B KaHAJ W IO HAMpPaBJEHUIO K KOHIy YCHUJIHMBAIOLIErO 3JIEMEHTA, KOIZa yCHJIMBAIOIIUN
3JIEMEHT pa3MelleH B IEPBOM KOHILIE KaHaJja.

15. Cucrema no n.14, B KOTOpOI KaHall COAEPKUT BBICTYII, PACIOJIOKEHHBII BHYTpHU



KaHajla ¥ BBbIMOJHEHHBIN C BO3MOXHOCTBIO MPEAOTBpAIlEHUs IEPEMELEHUs] YCUINBAIOLIEro
3JIEMEHTA 3a BBICTYIl B HANpaBJIEHUU UCTOUHHKA CBETA, KOTAA YCUIIMBAIOLINM 3JIEMEHT BCTaBJICH
B KaHall.

16. Cucrema mo mobomy m3 mm.1-15, B KOTOpO#l yCTpOHCTBO OOHApPYKEHUsI CBETa
COZIEP>KUT KaHaj, UMEILIUN OTBEpCTHE HA MEePBOM KOHIlE KaHasa, IpUYeM KaHal U OTBEpCTHE
BBINIOJIHEHBI C BO3MOKHOCTBIO MPHEMa KOHLIA YCUIIMBAIOLIETO 3JIEMEHTA, U IIPU 3TOM YCTPOMCTBO
OOHapy>KeHHs CBETa PACIIOIOKEHO BOJIM3H BTOPOro KOHIIA KaHAA.

17. Cucrema no 1m.16, B KOTOpOW KaHan 1l OOHApy>KEHUs] CBETA COIEPI)KUT BBICTYTI,
pacroyNoskeHHbIN BHYTPHU KaHaja AJisi OOHAPYIKEHUsI CBETA, KOTOPBIN BBIIOJHEH C BO3MOKHOCTBIO
MPENOTBPALEHUs] TEePEMEIEeHNUs] YCWIMBAIOLIEro 3JIEMEHTa 3a BBICTYIl B HAIPaBJICHUU
yCcTpolicTBa OOHapy»KeHHsl CBeTa, KOIZa YCWJIMBAIOIIMN 3JIEMEHT BCTABJIEH B KaHAl UL
OOHapy>KeHHsI CBETA.

18. Cucrema mo m.17, B KOTOpOH YCTPOMCTBO OOHapy>KEHHUS] CBETA CONEPIKHUT JIUH3Y,
PacIoJIOKEHHY0 BHYTPU KaHaa 11l OOHAPY KEHHUS CBETA, KOTOPasi BBINOJHEHA C BO3MOXKHOCTBIO
(OKyCHPOBKHU CBETa, UCXOSIIErO U3 ONTHYECKOrO BOJIOKHA HA CBETOBOM NATHHK.

19. Cucrema no mobomy u3 . 1-18, B KOTOpOIi 1eTekTop cBeTa BHIOpAH U3 JaTYUKA Ha
ocHoBe nprdopa ¢ 3apsnoBoii cBssbio (II3C, CCD) u natumnka Ha crpykrype KMOIT (CMOS).

20. Cucrema 1o mobomMy u3 mit. 1-19, B KOTOpOH yCHITMBAIOIIHIHA 3JIEMEHT UMEET JUIHHY T10
MeHblIeH Mepe 0koi10 500 MeTpoB.

21. Cucrema no jobomy u3 ni.1-20, B KOTOPOH YCHJIMBAIOINUI 3JIEMEHT HAMOTAH Ha
KaTyIIKY.

22. Cuctema mo jrobomy wu3 mm.1-21, B KOTOPOW KaKIO€ M3 ONTHYECKHUX BOJIOKOH
NPEACTaBIsIET COOOM OJHOMOIOBOE ONTHYECKOE BOJIOKHO.

23. Cucrema no jgrobomy u3 nm.1-22, B KOTOPOH YCHMIIMBAIOLIUHA 3JIEMEHT MPEICTABIISET
co00# yCUTMBAIOIIHI 3JIEMEHT C OJHUM yCHJIMBAIO UM 3JIEMEHTOM.

24. Cucrema no m.23, B KOTOpPOW €IMHCTBEHHBIM YCHUJIMBAIOLIUN 3JEMEHT HUMeEeT I10
CYILLECTBY KpPYyIJIO€ MTONepeYHOe CEUeHUE.

25. Cucrema 1o 11.24, B KOTOPOH €MHCTBEHHbIN YCUTUBAIOLINI 3JIEMEHT UMEeT AUaMEeTP
[0 MEHbLIEH Mepe OKOJIO 1 MMm.

26. Cucrema no mobomy u3 mm.24 wimm 25, B KOTOPOH €IWHCTBEHHBIH YCHIIMBAIOLIHIA
3JIEMEHT UMeeT TuaMeTp He Oosiee yeM npuMepHo 30 M.

27. Cnocob uccnenoBaHusl yCHIMBAIOIIErO 3JIEMEHTa W3 apMHPOBAHHOTO BOJIOKHAMH
KOMITIO3ULIMOHHOTO ~MaTepuaja il OOHapy>KeHHsT pas3pblBa BHYTPU KOMITO3UIIHOHHOTO
yCHJIMBAIOIIETO 3JIEMEHTa, IIPU 3TOM YCHJIMBAIOIIUN 3JIEMEHT U3 apMHUPOBAHHOIO BOJIOKHAMM
KOMITO3UL[MOHHOI'O MaTepHalia COAEPKUT MO MeHbIleH Mepe MepBblil YCUINBAIOLIUI 3JIEMEHT,
IIpUYEM MEPBbIM YCUIUBAIOLINI 3JEMEHT COAEPXKUT CBSA3YIOIIYI0 MaTpHIly, MHOXECTBO IO
CYLIECTBY HETPEPBHIBHBIX aPMUPYIOLINX BOJIOKOH, (YHKLHNOHAIBHO PA3MELICHHBIX B CBA3YIOIICH
Marpuie Uil 00pa3oBaHUs KOMITO3HUIIMOHHOTO MaTepuata, apMHPOBAHHOTO BOJIOKHAMH, U TIO
MEHbIIeH Mepe NMepBOoe ONTUYECKOE BOJIOKHO, BCTPOEHHOE B YCHJIMBAIOIIUN 3JIEMEHT, IIPU 3TOM

cnoco0 BKJIFOYAET 3TArbl, HA KOTOPBIX:



o0ecreunBarOT Mepenaydy CBETONEPENaoIINM YCTPOINCTBOM HEKOTE€PEHTHOIO CBETa OT
UCTOYHHKA CBETA, KOTOPBIH (PYHKIMOHAJIBHO COCOMHEH C HCTOUYHUKOM IHUTAHHS, MPH 3TOM
HEKOTEPEHTHBII CBET MMEET AJTMHY BOJIHBI 110 MeHbIIeH Mepe npudinsutensHo 300 HM 1 He Ooee
yeM npudbausutenpbHo 1700 HM B HampaBJIEHWH NMEPBOTrO KOHIA YCHIJIMBAIOIIETO 3JIEMEHTA U B
NEPBBIN KOHEL] IEPBOr0 ONTUYECKOr0 BOJIOKHA, U

00Hapy KUBAIOT MPHUCYTCTBUS HEKOT'€PEHTHOTO CBETA, IIEPEaBAEMOr0 HCTOYHUKOM CBETA,
4yepe3 BTOPOH KOHEL] ONTHYECKOrO BOJIOKHA HA BTOPOM KOHLIE YCUIMBAIOLIETO 3JIEMEHTA,

IPU 3TOM KaXIblil U3 MEPBOrO M BTOPOrO KOHILIOB YCHUJIMBAIOLIETO 3JEMEHTAa HMEIOT
INAAKYH IJIOCKYI0 MOBEPXHOCTb, U MPU 3TOM IEPBOE ONTUYECKOE BOJOKHO HE BBIXOAUT 32
npezesbl TaaKON MIOCKON NOBEPXHOCTH MEPBOT0 U BTOPOrO KOHIIOB YCUJIMBAIOIIErO 3JIEMEHTA.

28. Cniocob mo m. 27, B KOTOPOM YCHJIMBAIOLINI 3JIEMEHT BKIIIOUAET B ceOsl 10 MEHbIIeH
Mepe BTOpOE€ ONTHYECKOE BOJOKHO, BCTPOCHHOE B YCHJIMBAIOIIUI 3JIEMEHT U MPOXOAALIEee IO
JJIMHE YCWIMBAIOILErO 3JIEMEHTa, NPUYEeM BTOPOE ONTHYECKOE BOJIOKHO PACIONOXKEHO Ha
PACCTOSIHUU OT LEHTPAJbHOM OCH U MPOXOAUT OT MEPBOr0 KOHLA YCUJIMBAKOLIETO 3JIEMEHTa KO
BTOPOMY KOHIy YCHJIMBAIOLLIETO 3JIEMEHTA, U IPU 3TOM BTOPOE ONTUYECKOE BOJIOKHO HE BBIXOJUT
3a mIpenenbl INAAKOW IUIOCKOW IMOBEPXHOCTH IMEPBOTO M BTOPOrO KOHLIOB YCHIJIMBAIOIIETO
3JIEMEHTA.

29. Cniocob mo n.28, B KOTOPOM yCHIIMBAIOIIUIN 3JIEMEHT BKJIFOYAaeT B ce0sl MO MEHbLIEH
Mepe TPETbE ONTUYECKOE BOJOKHO, BCTPOCHHOE B YCWIMBAKOIIMI 3JIEMEHT U NMPOXOAALIee IO
IJIMHE YCWJIMBAKOLIErO 3JIEMEHTA, IMPU 3TOM TPEThE ONTHUYECKOE BOJIOKHO PACHOJOKEHO Ha
PaCCTOSIHUU OT LIEHTPAJIbHOM OCH U MPOXOJUT OT MEPBOro KOHIA YCUJIMBAIOLIETO 3JIEMEHTa KO
BTOPOMY KOHILy yYCHJIMBAIOILETO 3JIEMEHTA, U MIPU 3TOM TPEThE ONTHYECKOE BOJOKHO HE BBIXOJUT
3a Tpenenbl IMAAKOW IUIOCKOM IOBEPXHOCTH IEPBOTO M BTOPOTO KOHIIOB YCHJIMBAIOIIErO
BJIEMEHTA.

30. Cnocob mo m.27, B KOTOPOM IMEPBOE OMNTHYECKOE BOJIOKHO, BTOPOE ONTHYECKOE
BOJIOKHO U TPEThE ONTHUYECKOE BOJIOKHO PACIOJIOKEHbI BOKPYT LIEHTPAJIbHONW OCH U MO CYIIECTBY
Ha PaBHOM PacCTOSIHUU OT Hee.

31. Crnocob no m.30, B KOTOPOM MEPBOE OMNTHYECKOE BOJIOKHO, BTOPOE ONTHYECKOE
BOJIOKHO M TPEeTh€ ONTHUYECKOE BOJOKHO Pa3HECEHbl B PaJUajbHOM HAIpPaBJIEHUU MOJ YIJIOM
oxoio 120°.

32. Cnocob o mrobomy u3 .29 win 30, B KOTOPOM YCHUITHBAIOIIUI 3JIEMEHT BKIIFOYAET B
cebsl Mo MEHbLIEH Mepe YETBEPTOE ONTHYECKOE BOJOKHO, BCTPOSHHOE B YCHJIMBAIOIIUH 3JIEMEHT
U TIPOXOJsllee MO JUIMHE YCUJIMBAIOLIEro 3J€MEHTa, MPUYeM YEeTBEPTOE ONTHYECKOE BOJIOKHO
PacCIOJIOKEHO Ha PACCTOSHUU OT LIEHTPAIbHON OCH M IPOXOAUT OT NEPBOIr0 KOHLIA yCHUIINBAIOIIErO
3JIEMEHTa 10 BTOPOro KOHLA YCHJIMBAIOINEro 3JIEMEHTa, M IPU 3TOM YE€TBEPTOE ONTHYECKOE
BOJIOKHO HE BBIXOJUT 3a MpeJesbl INagKol MIOCKOW MOBEPXHOCTU MEPBOT0 U BTOPOrO KOHLIOB
yCHJIMBAIOIIETO 3JIEMEHTA.

33. Cnocob mo m.32, B KOTOPOM MEPBOE OMNTHYECKOE BOJIOKHO, BTOPOE ONTHYECKOE
BOJIOKHO, TPEThE ONTUYECKOE BOJIOKHO M Y€TBEPTOE ONTHUECKOE BOJIOKHO PACIIONOKEHbI BOKPYT

LIEHTPaJIbHONM OCH U MO CYILECTBY Ha PABHOM PAaCCTOSIHUU OT Hee.



34. Cnocob mo m.33, B KOTOPOM MEPBOE OMNTHYECKOE BOJIOKHO, BTOPOE ONTHYECKOE
BOJIOKHO, TPETbe ONTHYECKOE BOJIOKHO M YETBEPTOE ONTHYECKOE BOJOKHO pa3HECEHbI B
paguanbHOM HANpaBJIEHUHU MO YIJIOM OKOJIo 90°.

35. Cnoco® mo mobomy u3 mm27-34, B KOTOPOM HCTOYHHK CBETa BBIMIOJHEH C
BO3MOJKHOCTBIO HCIYCKaHHs CBETOBOIO H3JIyU€HHs, MMEIOIIEero OCHOBHYIO JUIMHY BOJHBI B
uH(}ppakpacHoil obmacTu.

36. Cnoco® mo mobomy u3 mm27-35, B KOTOPOM HCTOYHHK CBETa BBIMIOJHEH C
BO3MOJKHOCTBIO HCITYCKaHUsI CBETOBOTO M3JIYYEHHS, HMEIOINEr0 OCHOBHYIO IUJIMHY BOJIHBI,
COCTaBJIAIOIIYO, N0 MeHbIIEH Mepe, npudbnu3uTensHo 800 HM.

37. Cnoco® mo mobomy u3 mm27-36, B KOTOPOM HCTOYHHK CBETa BBIIIOJHEH C
BO3MOJKHOCTBIO HMCIYCKaHHs CBETOBOTO HW3JIyU€HHs, MMEIOIIEero OCHOBHYIO IUIMHY BOJIHBI, HE
npeBbIIary o npudausuteasHo 1000 HM.

38. Cnocob no modomy u3 nm.27-37, B KOTOPOM YCHIIMBAOLITUH 3JIEMEHT UMEET JJIMHY IO
MeHbIIeNH Mepe okoso 500 MeTpoB.

39. Crioco0 mo .38, B KOTOPOM YCHIIMBAIOLIHI 3JIEMEHT UMEET JUIMHY [0 MEeHbLIEH Mepe
oko0110 3500 mMeTpoB.

40. Cnocob no mobomy u3 mm.27-39, B KOTOPOM yCHJIMBAIOLINN 3JIEMEHT HAMOTAH Ha
KaTYIIKY.

41. Cnocod mo mobomy u3 mm.27-40, B KOTOPOH Ka)Joe M3 ONTUYECKUX BOJIOKOH
npencTaBsieT OO0 OTHOMOOBOE ONTHYECKOE BOJIOKHO.

42. Cnocod mo mobomy u3z mm27-41, B KOTOpOM »3Tam oOecnedeHus Mepenadu
CBETOMEPENAIOLIMM  YCTPOWCTBOM  HEKOTEPEHTHOrO  CBETAa  CONEPXKUT  COENUHEHHE
CBETOIEPEIAIOLIEro yCTPOICTBA C TIEPBBIM KOHIIOM YCHITMBAIOIIETO 3JIEMEHTA [Ty TEM CKOJIbKEHHSI
KaHaJia CBETONEPENAOLIEr0 yCTPONUCTRA M0 YCHITUBAIOIIEMY 3JIEMEHTY .

43. Cnocob mo mobomy u3 mm.27-42, B KOTOPOM 3Tam obecredeHus mepenadu
CBETOMEPENAOLIMM  YCTPOWCTBOM  HEKOTEPEHTHOTO  CBeTa  BKJIIOYAET  COENMHEHHE
CBETOIMEPENAOLIer0 YCTPONHCTBA C MEPBBIM KOHIIOM CHJIOBOTO 3JIEMEHTA IMyTeM CKOJIbXKEHHsI
KaHaJia CBETONEPENAOLIETr0 yCTPONUCTRA [0 MEPBOMY KOHITY YCHJIMBAIOLIETO JIEMEHTA.

44. Cnocob mo mobdomy u3 mm.27-43, B KOTOPOM 3Tam, HA KOTOPOM OOECHeYHBAIOT
nepenady CBETONMEPENAOLINM yCTPOHCTBOM HEKOTEPEHTHBIN CBET, BKIIFOYAeT B cels momady
nUTaHus Ha cBeTonsnydaromuii nuon (LED).

45. Crocob mo mobomy m3 mm.27-44, B KOTOPOM 3Tanm OOHApPy)KEHUS TPUCYTCTBUS
HEKOTepPEeHTHOI'0 CBeTa BKJIIOYAET MPUKPEIJIEHHE YCTPOHCTBA OOHAPYIKEHUsI CBETA, MMEIOIIEro
KaHaJ1 1Jis1 OOHaPy KEeHUsI CBETa, KO BTOPOMY KOHLLY yCHJIMBAIOLIETO JIEMEHTA My TEM CKOJIbKEeHHsI
KaHasa 111 OOHapy KeHHsl CBETa M0 BTOPOMY KOHLY YCHIIMBAIOIIETO 3JIEMEHTA.

46. Croco6 mo mobomy u3 mnm.27-45, B KOTOPOM YCTpPOHCTBO OOHApy)KEHHUsS CBETa
COZIIEPKUT ETEKTOpP CBETa, BbIOpAHHBIM M3 JaT4YMKa HA OCHOBE MpUOOpa ¢ 3apsiIOBOM CBS3BIO
(IT3C, CCD) u natuuka Ha ctpykrype KMOIT (CMOS).
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