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OIIMCAHHUE U30BPETEHHUSA
2420-560059EA/041
YIHAKOBKA C BHUTBIBAIOIINUM U3JEJIUEM

[OBJIACTh TEXHUKHU, K KOTOPOU OTHOCUTC S U30BPETEHUE]

[0001]

Hacrosiee n3o0peTeHne OTHOCHTCS K YIIAKOBKE C BIMTBHIBAIOIINM H3J€JIHEM, B KOTOPOH
yIaKOBaHO MHOECTBO BIUTHIBAIOIINX U3ENHUI.

[TIPEIIECTBVYIOIMI YPOBEHb TEXHUKH]

[0002]

H3BecTHA ymakoBKa C BIUTHIBAIOLIMM H3JEJIHUEM, B KOTOPOH YIaKOBAHO MHOXKECTBO
BITUTHIBAIOIIUX H3JENUH MOCPEICTBOM YIIAKOBOYHOTO JIMCTA (CM. TATEHTHBIH JIUTEPATypPHbIH
UCTOYHUK |, ONMHMCAaHHBIA HIDKE). B yMakoBKe C BIMTBHIBAOIINM H3EIHEM IO TATEHTHOMY
JUTEPATyPHOMY UCTOYHUKY | Ha yMaKOBOYHOM JIUCTE MPEAYCMOTPEH MATOBBIN CJIOW. MaTOBbIN
CJIOHM HaHECEH MyTeM IeYaTH Ha YIIaKOBOYHBIH JIUCT MOCIIe THCHEHUS] YIIAKOBOYHOTO JICTA.

[ITEPEUEHbL CCBIJIOK]

[[TATEHTHAA JIMTEPATVYPA]

[0003]

ITaTtenTHbIl auTepaTypHblil ncTouHUK 1: JP 2009-536069 A

[CYIIHOCTDb M30BPETEHMA]

[0004]

B mateHTHOM nHMTEpaTypHOM HCTOYHMKE | 3a CUET BBINOJHEHHUsS MAaTOBOIO CJIOS Ha
YyIIaKOBOYHOM JIUCTE TMPOSBISETCA JEKOPAaTUBHBIN 3(PQexT anst yaydiieHus OIIyINeHUs
BBICOKOTO KauecTBa M TOMy monoOHoro. OQHAKO NpPU THUCHEHHH YIIAKOBOYHOTO JIMCTa Ha
nepeqHel NOBEPXHOCTH M 3aHEH MOBEPXHOCTH YIAKOBOYHOIO JIMCTa 00pa3yeTcsi HEPOBHOCTb.
CrnenoBaTenbHO, HEKOTOPBIE YaCTH MOTYT OBITh JIEKO HAlle4aTaHbl HA YIIAKOBOYHOM JIHCTE, U
Apyrue 4YacTh He MOTryT OBITh JIETKO HamedaTaHbl. B pe3yjbrare JIerKO BO3HHMKAET
HEOAMHAKOBOCTh NP NeuaTH. Beiencrere BO3HUKHOBEHUST HEOAMHAKOBOCTH TPU TIEYaTH MOKET
HE TMPOSIBIATHCS IEKOPATUBHBIN 3((EeKT, KOTOPBIN Mpeanojaraercss 00ecneYnTh MOCPEACTBOM
IEKOPATUBHOTO OPOPMIIEHHS, PEAYCMOTPEHHOTO Ha YITAKOBOYHOM JIHCTE.

[0005]

XenarenbHa yrnakoBKa C BIHMTBHIBAIOIIUM H3AEITHEM, KOTOPAsk MOXET JE€MOHCTPUPOBATH
IEKOPaTUBHBIN 3(QeKT, KOTOphIi mpeamnoaraeTcss 00ecrnednTbh MOCPEICTBOM JEKOPATHBHOTO
oopmIeHHs1, TPENyCMOTPEHHOTO Ha YITAKOBOYHOM JIUCTE.

[0006]

VYnakoBka C BIHTBHIBAOLIUM H3ACIHEM COTJIACHO OJHOMY BapHaHTY OCYIIECTBICHHUS
BKJIFOYAET B Ce0sl BIUTHIBAIOINEE H3JENIME U YIAKOBOUHBIA JUCT B (JOpPME MEIIKa, KOTOPBIH
o0ecrieunBaeT yrnakOBbIBAHHE MHOXKECTBA BIUTHIBAIOIINUX M3MEIUN. YTIAaKOBOYHBIN JINCT UMEET
BBITYKJIO—BOTHYTYI0 YacTh, NPEAYCMOTPEHHYI) Ha MepeaHeldl IOBEPXHOCTH YIaKOBOUHOTO
aucTa. 3anHAs TOBEPXHOCTh YIAKOBOYHOIO JIMCTA SIBJIAETCS OoJjiee TNIQAKOW, 4eM IepenHss

MOBEPXHOCTH YIIAKOBOYHOI'O JINCTA.



[0007]

VYnakoBka C BIUTBHIBAIOLIUM H3AEJIHUEM COTJIACHO IPYrOMY BapHUaHTy OCYILNECTBIICHUS
BKJIFOYAeT B ce0sl BIUTHIBAIOINEE W3JENIME U YIAKOBOUHBIA JUCT B (POpME MeIIKa, KOTOPBIH
o0ecrieunBaeT yIakoBbIBAHHE MHO)KECTBA BIMTBHIBAIOIINX H3/ETHH, YITAKOBOYHBIA JIUCT UMEET
BBINYKJIO—BOTHYTYK) 4YacCTb, IPEAYCMOTPEHHYI) HA MEpPEeAHENH IOBEPXHOCTU YNaKOBOYHOIO
JIMCTA, M OKpAIIEHHbIH CIION, 0Opa30BaHHbIA M3 CKOIUIEHUS TOUEK, U CTaHIAPTHOE OTKJIOHEHHE
ANaMeTPOB TOYEK OKPALIEHHOTO CJIOsl MEeHblIe Win paBHO 10% oT cpeaHero auamerpa.

[KPATKOE OITUC AHUE YEPTEXEH]

[0008]

@ur.1 npencrasnsier cobOH BUA B MEPCHEKTHBE YMAKOBKU C BIUTHIBAIOIIUM HU3EIUEM
COTJIACHO MEPBOMY BAPUAHTY OCYILECTBIICHMUS.

@ur.2 npencraBisieT COOON CXeMaTHYECKUI BUI YITAKOBKU C BIIUTHIBAIOIIUM H3/I€THEM B
paszpese no inHuU A—A, MOKa3aHHOW Ha ¢ur. 1.

@ur.3 npexncrasisieT coOOH BUA B pa3pese 4acTu B ynakoBOYHOro JIMCTA, TOKA3aHHOW Ha
¢ur.2.

@dur.4 mnpencraBiser coOOH YBENUMUEHHBIH BHI B IUIAHE, KOTOPBIH CXEMaTHYECKH
MOKA3bIBAET MEPEAHIOI0 MOBEPXHOCTh YIIAKOBOYHOTO JIUCTA.

@ur.5 npencrasnser coOoi BuA B miaHe yacTu C ymakoOBOYHOTO JIMCTA, NMOKa3aHHON Ha
¢ur. 1.

@ur.6 npexncrasisger coOOH BHI YHNAKOBOYHOIO JIMCTa B paspe3e no jguHuu D-D,
MOKAa3aHHOM Ha ¢ur.5.

@ur.7 npencrasiser codoi Bua B miaHe yactu E ynmakoBodHOro jnmcra, nokasaHHOH Ha
¢ur.1.

[OITMCAHHUE BAPUAHTOB OCYIIECTBJIEHUA]

[0009]

(1) OO1iee omucaHre BAPUAHTOB OCYIIECTBIICHUS

CornacHo OMUCAHMIO HM300pETeHHMs M OMUCAHUID COMPOBOXIAOMIMX YEPTEXKeH, Io
MEHBLIEH Mepe, HIDKECIEAYIOIee CTAHOBUTCS OY€BUHBIM.

VYnakoBka C BIUTHIBAIOIIMM HU3JEJIUEM COIVIACHO OAHOMY BAapHAHTY OCYILECTBJICHUS
BKJIFOYAeT B Ce0sl BIUTHIBAIOINEE W3JENIUE U YIAKOBOUHBIA JUCT B (POpPME MEINKa, KOTOPBIH
o0ecrieuynBaeT yrakOBbIBAHHE MHOXKECTBA BIUTHIBAIOIIUX M3IEIUN. YTTAKOBOYHBIH JINCT UMEET
BBINYKJIO—BOTHYTYK) 4YacCTb, NPEAYCMOTPEHHYI0 Ha MepeaHEld IOBEPXHOCTU YMAKOBOYHOIO
aucTa. 3amHAS TOBEPXHOCTh YIAKOBOYHOTO JIMCTA SIBJIAETCS OoJjiee TJIQAKOW, YeM MepemHss
MOBEPXHOCTb YIIAKOBOYHOI'O JIUCTA.

[0010]

ITockonpky mnepeaHsisi MOBEPXHOCTb YHNAKOBOYHOIO JINCTA UMEET BBITYKJIO—BOTHYTYHO
4acTb, KOIZ1a CBET MaJaeT Ha MEePEIHIOK MOBEPXHOCTh YIIAKOBOYHOIO JIUCTA, CBET MOABEPraeTCs
1u(pPy3HOMY OTPAXKEHUIO, M IO3TOMY MOXKET MPOSIBIATBCS NEKOPATHBHBIA >(dexT. 3amHss
MOBEPXHOCTh YIAKOBOYHOIO JICTA SIBJIAETCS OoJiee TNIAAKOW, 4eM IepenHssl TOBEPXHOCTb

YIakKOBOYHOT'O JIUCTA. CJ'IeJIOBaTe.]'IbHO, npu HU3BJICUCHUNU BIIUTBIBAOIICTO HU3acianAa



BITUTBHIBAIOIIIEE U3JIEIHE BPS JIH OyIeT «yAepKUBATHCA» 3aHEH MOBEPXHOCTBIO YITAKOBOYHOTO
oucta. B pesynprare BOHTBHIBarOIee H3JeNne H3BIeKaercs OecrnpensTcTBeHHO. IlepenHsis
MOBEPXHOCTb YNAKOBOYHOI'O JINCTA MMEET BbIMYKJIO—BOTHYTYH 4aCTbh, M 3aHsIsI MOBEPXHOCTb
YIIaKOBOYHOTO JIUCTA siBJIsAeTCs raakoi. CrenoBaTenbHO, MPOSBIAETCS NeKOPaTUBHBIN 3 dekT,
KOTOPBIH Mpeanojaraercs 00ecreunTh MOCPEACTBOM BbINMYKJIO—BOTHYTOH 4YacTH Ha NepenHel
MOBEPXHOCTH YMAaKOBOYHOIO JIMCTA, U B TO K€ BPEMs INPHU HUCIOJNb30BAHUM BIUTHIBAKOLIETO
U3/1eJIMs BIIUTHIBAIOIIEE U3IeNTHEe MOXKET OBbITh OeCIIPEnsITCTBEHHO U3BJIEYEHO.

[0011]

CornacHO OJHOMY TMPEANOYTUTEIHPHOMY BapHaHTy OCYLIECTBJIEHUS TIJISHLEBUTOCTb
nepenHedl MOBEPXHOCTH YMAaKOBOYHOIO JINCTA MEHbBIIE IUISHLEBUTOCTH 3aJHEH MOBEPXHOCTH
yIaKOBOYHOTO JIUCTA.

[0012]

I'msaHueBUTOCTE NepenHel IOBEPXHOCTH YMNAaKOBOYHOIO JIMCTA SBJISIETCS MaJoH, U
MO3TOMY CBET JIETKO mopasepraercs Au(pQPy3HOMY OTPAKEHHIO Ha TepenHell MOBEPXHOCTH
yIIaKOBOYHOTO JICTa. B pesynbrate nexopatuBHblid 3¢ ekt oT anddy3HOro oTpakeHus! cBera
MOJKET OBITh YCHJIEH, U TIO3TOMY MOXET IMPOSIBIATHCS JKETAEMbIi JEKOPATUBHBIA 3P PEKT.

[0013]

CornacHO OZHOMY NPEANOUYTUTENBHOMY BAapUAHTY OCYIIECTBJIEHUs BBICOTA BBITYKJIO—
BOTHYTOH dacTu Oonbine win paBHa 0,8 MKM, MPEeArnodTUTeIbHO Oobine Wik paBHa 1,2 MKM H
Ooee mpeanodTUTENHHO OObLIE UK paBHA 1,5 MKM.

[0014]

ITockonbKy BBICOTA BBINTYKJIO—BOTHYTOH YacTH Ooublie nian paBHa 0,8 MKM, MOKET OBbITh
Oosee noaxomsummM odpazom noaydeH 3¢ ekt nud Hy3HOro OTpaskeHus CBeTa, KOTOPBIN MaaeT
Ha NEPEHIOI MOBEPXHOCTh YIAKOBOYHOIO JHUCTa. Kpome TOro, moCKOJbKY BBICOTA BBITYKJIO—
BOTHYTOH YacTH MPEATOUYTHTENBHO OOJblIe MM paBHa 1,2 MKM U Oosee HpenrnodYTUTENbHO
Oonpme wnu paBHa 1,5 wmkM, sddexr muddysHoro orpakeHus cBeTa MOXKET ObITh
JOTIOTHUTEIBHO YCUJIEH.

[0015]

CornacHO OJHOMY MpPEANOYTUTENFHOMY BapUAHTY OCYLIECTBJIEHUS LIMPHUHA BBIMTYKJIO—
BOTHYTOH 4aCTH U MHTEPBAJ MEXJy BBIMYKJIO—BOTHYTHIMH YacTSMU MEHbILE WU paBHBI 2,0 MM
U TIPENIIOYTHTEIBHO OOJTbIe MUTH paBHBI 0,5 MM U MEHbIIE MK paBHBI 1,0 MM.

[0016]

B cootBercTBHM ¢ KOH(GUIypaluei, OMMCAHHOW BBIIIE, BBIMYKJIO—BOTHYTasl 4YacThb C
MaJIbIMHU pa3MepaMy pacroJiO’KeHa Ha NepeHel MOBEPXHOCTH YIIAaKOBOYHOIO JINCTA, U NTO3TOMY
CBeT Jerde nonsepraercs A QPpy3HOMY OTpaKEHHIO HA TepenHell MOBEPXHOCTH YIIaKOBOYHOTO
mucta. B pesynbrare Moker ObITh ycuiieH nekopaTuBHbIN 3¢ ¢exT ot auddysHoro orpakeHus
CBETa, W IOITOMY MOXKET MpPOSBIATHCSA >KelaeMblll nexkopaTtuBHbI 3¢dext. Kpome Toro,
MOCKOJIbKY IIMPHHA BBIMYKJIO—BOTHYTOM 4YacTU W MHTEPBaJl MEXIY BbIMTYKJIO—BOTHYTHIMU
gacTaMu Oonpime unu paBHbl 0,5 MM u MeHblie unu paBHbl 1,0 MM, sddext muddysaoro

OTpaXCHUA CBETA MOXKET OBITh AOMOJIHUTECJIBHO YCHUJICH.



[0017]

CornacHo OIHOMY MPENNOUTUTEIHPHOMY BAPHAHTY OCYLIECTBICHHS U3THOHAs JKECTKOCTh
YIIaKOBOYHOTO JIHCTa OOJNbIIE WM PaBHA 0,07x10~ H, u COIIPOTHUBJIEHUE YIIAKOBOYHOI'O JIMCTA
u3ruly Oosnblie uian paBHo 53,0 MM.

[0018]

ITockonpKy M3ruOHast JKECTKOCTh YIAKOBOYHOTO JIMCTa Oosblie min paBHa 0,07 x 107 H
Y CONPOTHBJICHNE YITAKOBOYHOT'O JINCTA U3rHOY Ooubine uiy paBHO 53,0 MM, YIIaKOBOYHBIH JIUCT
sBJIsieTCs skeCTKUM. CrieoBaTeNbHO, IOYTH HE BOSHHKAET HEOIWHAKOBOCTh Npu 00paboTke asst
co3maHusi JekopaTtuBHOro 3¢ ¢dekra, Takoi kKak oOpa3oBaHUE BBIMYKJIO—BOTHYTOH uacTH. B
pe3yJbTaTe BBIMYKJIO—BOTHYTAsl 4aCTh MOKET ObITh MOJlydeHa Mpu oO0paboTKe B IUIAHUPYEMOM
BapHUAHTE OCYLIECTBJICHUS, U MOSTOMY JIETKO MPOSBISETCS NeKOpaTHBHbIN 3(dekr, koTophii
npeAnoaraeTcsi 00ecneunTh MOCPEACTBOM BBIMYKJIO—BOTHYTOH YaCTH.

[0019]

CornacHO OAHOMY MpPEANOYTUTENBHOMY BapUaHTy OCYLIECTBJIEHUS YHNaKOBOYHBIN JIUCT
BKJIFOYAaeT B ceOs TMONUMEPHBIH CIIOHW, KOTOPbIH 0OOpa3yer BBIMYKIO—BOTHYTYK YacTb, M
OCHOBHOM CJIOM, KOTOPBINA PaCHOJIOKEH Ha 3aAHEN MOBEPXHOCTH YIIAKOBOYHOIO JINCTA.

[0020]

ITonumepHBIN CIIOM OTBEPKIAETCA MOCPEACTBOM 3aJaHHON 00pabOTKH (peryiIMpoBKH
TeMmnepaTypbl W OOJy4eHHUs YibTPa(HONEeTOBBIMH JIydaMH), U TOITOMY JErKo oOpasyercs
3amaHHas (popMa BBITYKJIO—BOTHYTOH YacTu. B pesynbraTe JIerko mposiBiIsieTCs] AEKOPATUBHBIN
3¢ ¢ekT, KOTOpBIH mpeanonaraeTcs OOeCHeYUTh IOCPENCTBOM BBITYKJIO—BOTHYTOH YacTh
yIakoBOYHOro jucra. Kpome TOro, OCHOBHOH CJOH M MONMMEpPHBIN CJIOH KOH(UIYPHUPOBAHBI
IIOCPENCTBOM Ppa3HbIX CJIOEB. B pesynbrare orpaHnueHuss Ha 0OpaOOTKy M KOHCTPYKIIMIO
HOJIMMEPHOTO CJIOS MOTYT ObITh YMEHBILIEHBI, U, CJIEJOBATENIbHO, JIETKO MPOSIBIIAETCS KeJTaeMbIi
AeKOpaTHBHBIN 3(hhexT.

[0021]

CornacHO OHOMY NIPEAINOUYTHUTENIBHOMY BapHaHTy OCYIIECTBJIEHHUS MOJMMEPHBIN CIIOH
BKJIIOYAET B ce0s CMOITY, OTBEPKIAFOIIYIOCS IO ACHCTBUEM YIbTPa(hHONETOBOrO M3y YEeHUSL.

[0022]

B cootBercTBHM ¢ KOH(UTypaluei, ONMMCAHHON BBIIIE, MOXKET IMONABJISTHCS BIIHSTHHE
yJIbTPa MOJIETOBBIX JIyueli Ha BIUTHIBAIOIIEE H3/ICIIHE, YIIAKOBAHHOE B YITAKOBOUYHOM JIUCTE.

[0023]

CornacHO OAHOMY IPEANOUTUTENBHOMY BapUAHTY OCYILIECTBJICHUsI CpeHEE OTKJIOHEHHE
(SMD) ouenuBaemoii mocpencreoM KES (cucmemsr oyenxu Kasabama) 1mepoxoBaToOCTH
MOBEPXHOCTH, TMPEICTABISAIONIEH COOON 3aJHIOI MOBEPXHOCTh OCHOBHOTO CJIOS, MEHbBINE HIIH
pasHo 0,8 1 Oonee mpennoyTHTENBHO OoMbINE MUK paBHO 0,2 U MeHbIIe UK paBHO 0,3.

[0024]

Cpennee ortkinonenne (SMD) ounenuBaemoit mocpenctsom KES mepoxoBaroctu
MOBEPXHOCTH, TPEICTABIAIONIEH COOON 3aJHIOI0 MOBEPXHOCTh OCHOBHOIO CJIOS, MEHbBINE HIIH

paBHO 0,8, U MO3TOMY 3aJHss MOBEPXHOCTb OCHOBHOI'O CJIOS SIBJISIETCS] MO CYLIECTBY TIJIaJKOM.



CnenoBaTresnbHO, NMPU U3BJIEUEHUM BIIUTBHIBAIOIIErO W3/ENNs BIUTHIBANOIEE U3AENUE MOYTU HE
«yAEp>KUBAETCS» 3aHEN MOBEPXHOCTHIO YIIAKOBOUHOTIO JIMCTA, U MIO3TOMY IOJIb30BATENb JIETKO
u OecrnpensaTCTBEHHO W3BJIEKAET BIUTHIBarOLIee u3nenue. [IOCKONbKY cpemHee OTKIOHEHHE
(SMD) mepoxoBaTOCTH MOBEPXHOCTH, OlLeHuBaeMmol nocpencrsoM KES, mpenmoututenbHO
Oonpme mnu paBHo 0,2 u MeHblie uiau paBHO 0,3, mojb3oBaTenb Ooyiee IIABHO H3BIIEKAET
BIIUTBIBAIOLIIEE U3JIENHE.

[0025]

CormacHO OJHOMY TMPEANOYTUTEIPHOMY BapHUaHTy OCYIIECTBICHUS CTaHAApTHOE
OTKJIOHEHHE TOJIIMUHBI OCHOBHOTO CJIOs MeHbllie wiu paBHO 10% OT cpemHell TOIIUHBI
OCHOBHOTO CJIOSI.

[0026]

ITockonbky cTaHAApTHOE OTKJIOHEHHE TOJLIMHBI OCHOBHOI'O CJIOS MEHbLIE WM PaBHO
10% oT cpenHel TOMIIUHBI OCHOBHOTO CJIOSI, TOJIIMHA OCHOBHOTO CJIOS SIBJISIETCSI TIO CYLIECTBY
NOCTOSIHHOW. BBIMYyKIIO—BOTHYTas 4acTh MOXKET OBITh MOABEPrHyTa OOpalOTKE B BapHAHTE
OCYIIECTBJIEHUs], NMPEAYCMOTPEHHOM [UIsl OCHOBHOIO CJIOS, U TIOTOMY JIETKO MpOSIBIISIETCS
IeKOpPaTUBHBIH 3((EeKT, KOTOPBIH MpeanojaraeTcss OOeCHeYUTh IOCPEACTBOM BBIYKIO—
BOTHYTOM 4acCTH.

[0027]

CornacHO OAHOMY IPEAINOUYTUTENILHOMY BapUAHTY OCYILIECTBJICHUsI CpEAHEE OTKJIOHEHHE
(MMD) ko3¢ durmeHTa noBepXHOCTHOTO TPEHUS 3aAHEH IOBEPXHOCTH OCHOBHOTO CJIOSl MEHbIIIE
wii paBHo 0,01 u Oonee mpennoururenbHo Oosbine wiau paBHO 0,004 M MeHbIIE WM PAaBHO
0,006.

[0028]

Cpennee otkionenne (MMD) kosdduumenta MNOBEpPXHOCTHOrO TpeHHs 3aaHEH
MOBEPXHOCTU OCHOBHOIO CJIosi MeHbuie wnu paBHO 0,01, M mosToMy 3agHsAs NMOBEPXHOCTH
OCHOBHOTO CJIOSl SIBJSIETCST 1O CywecTBY riankoi. CremoBaTenbHO, NPU  HU3BJICUEHHUH
BIIUTBHIBAIOIETO U3JENUs BIUTBHIBAIOINEE M3AENHUE IIOYTU He «YAEp>KUBAeTCs» 3aaHeil
MOBEPXHOCTBIO YIMAKOBOYHOI'O JIUCTA, M IMOSTOMY IIOJIb30BATENb JIETKO M OECHpPEensTCTBEHHO
U3BJIEKAaeT BIUTHIBaKOIee usnenue. Ilockonbky cpenHee otkionenue (MMD) koaddunmenrta
MIOBEPXHOCTHOT'O TPEHHSI 3aJHEH MMOBEPXHOCTH OCHOBHOTO CJIOSI TIPEATIOYTUTENLHO OOJIbIIe HITH
pasHo 0,004 u menbine win pasHo 0,006, moap30BaTeNb OOJiee MIABHO H3BJICKAET BIUTHIBAIOIIEE
u3zenue.

[0029]

CornacHO OJHOMY MpPENNOUYTUTENbHOMY BapUaHTy OCYIIECTBJIEHUS] BIUTBIBAOILEE
U37eNINe HWMEET MOBEPXHOCTh H3JAEINHs, KOTOpas pacHojioKeHa TakK, YTO OHa oOpaiieHa K
yIaKOBOYHOMY JIMCTY, AaHHAas MOBEPXHOCTb W3JENMs BBINOJHEHA C OKpAIlEHHOW 30HOMH, U
BBIIYKJIO—BOTHYTasl YaCTh PACIIONIO)KEHA B 30HE, NMEPEKPHIBAOIIEN OKPALIEHHYIO 30HY.

[0030]

JlexopatuBHbIi 3QPexT oT Aup(Hy3HOro OTPaskEHHUs CBETA BBITYKJIO—BOTHYTOH YacThIO

TOMY HOI[O6HOe NPEenATCTBYOT CUTyalluH, MpU KOTOpOI\/'I BIIUTBIBAOIICEC U3ACIINE B YIIAKOBOYHOM



JUCTE€ BUAHO CKBO3b YMaKOBOYHBIN JUCT. OKpalleHHas 30Ha BIMUTHIBAIOLIETO U3AENUS MOXKET
OBITh BBIIOJIHEHA €IBa 3aMETHOH, M MOXKeT ObITh obecredeHa CUTyalwus, MPH KOTOPOM
IeKOPaTUBHBIA 3((EeKT OT yImakoBOUHOro JUCTa OyAeT JIeTKO BUAMMBIM. B pesynbprare MokeT
JIETKO TPOSIBIISITHCSA JKEJAEMbIH AEKOPATUBHBIN A3PPEKT OT YIIaKOBOUHOTO JIMCTA.

[0031]

CornacHo OJHOMY NPEANOYTUTELHOMY BapUAHTY OCYILECTBJIEHUS BBINYKJIO—BOTHYTas
4aCTh PacroJIOkKeHa B 30HE, NPOXOASAIIEH OBEPX I'PAHMLIBI MEKAY BIUTHIBAIOIMMHU U3ETHIMH.

[0032]

ITockonbky BBIMYKJIO—BOTHYyTash 4YacTb pacIHoOJiOkKeHAa B 30HE, NPOXOAsIlel MoBepX
I'PaHMLIbI MEXKy BIHUTHIBAIOIIUMH H3CIHAMH, U3MEHEHUE SIPKOCTH, 00YCIIOBIEHHOE TPaHULIEH
MEXAY BIHUTBHIBAIOIIUMH U3ICITUSIMH, MOXET OBITh CHENIAaHO IOYTH HE3aMETHBIM 3a CueT
nexopaTuBHOrO 3¢¢dekra OT BBINMYKJIO—BOTHYTOW dYacTH. B pesynbratre MOXKET JIeTKO
NPOSIBJIATHCS JKENAEMBIN 1€KOPATUBHBIN 3(p(EKT 0T ynakoBOYHOTO JIUCTA.

[0033]

CornacHO OJHOMY MpPEANOYTUTEIbHOMY BAapUAHTY OCYIIECTBJIEHHs BbINYKJIO—BOTHYTas
4acTh NPOXOJUT B HANPABJIEHUH, NIEPECEKAIOIEM HaIPaBJIeHUE POX0XK/IEHUS JaHHON IPaHULIbI.

[0034]

Mosker ObITh OOecneueHa CUTyalus, MPU KOTOPOH CBET M TEHb HA TIPAHHULE MEXKAY
BITUTHIBAIOIIMMHU H3AETHAMH OyAyT MOYTH HE3aMETHBIMHU 3a cueT 3(¢eKTa OTpaKEHUs CBETa
BBIIYKJIO—BOTHYTOH 4acTel0. B  pesynbraTe MOXET JIETKO TMPOSBIATHCS — KENAEMBIi
JIEKOPATUBHBIA 3PPEKT OT yIIaKOBOUHOTO JIUCTA.

[0035]

CornacHO OAHOMY MPEANOYTUTENBHOMY BapUaHTy OCYLIECTBJIEHUS YIAKOBOYHBIN JIUCT
BKJIIOYAaeT B ce0sl OKPALICHHBIH CJIOW, KOTOPBIH PACHOJOXKEH MEXAY MOJUMEPHBIM CJIOeM H
OCHOBHBIM CJIOEM.

[0036]

IToCKONBbKY YMaKOBOYHBIN JIUCT BKJIFOUAET B CeOsi OKpAIUEHHBIA CJIOW, YIaKOBOUHBIN
JICT MOJKET JE€MOHCTPUPOBATh ACKOPATUBHBIA 3((eKT oT okpameHHOro ciosi. KomOuHaus
BBIITYKJIO—BOTHYTOM YacTH M OKPAIIEHHOTO CJIOSi MOXET O0ECHeunuTh pPa3HOe IEKOPATHBHOE
oopmIieHHE U JIETKO IEMOHCTPUPYET JKeTaeMblil TeKOpaTHUBHBIN 3P QeKT.

[0037]

CornacHO OJHOMY TMpPENNOUYTUTENBHOMY BapUaHTy OCYIIECTBJIEHUS] BIUTBIBAOILEE
U37IeNIHe HUMEET MOBEPXHOCTh H3JENHs, KOTOpas pacHojoXeHa TakK, 4YTO OHa oOpalmmeHa K
yIaKOBOYHOMY JIMCTY, JaHHAas MOBEPXHOCTb HW3JI€NMs BBINOJHEHAa C OKpALIEHHOH 30HOW, U
OKpALLEHHBIN CJION PACcIOIOKEH B 30HE, MEPEKPBIBAIOIICH OKPALIEHHYIO 30HY.

[0038]

OxpameHHas 30Ha BIUTHIBAIOINETO M3EIHS MOXKET OBITh CHeNaHa IMOYTH HE3aMEeTHON
IOCPENCTBOM OKpPALIEHHOTO CJIOSI YIaKOBOYHOTO JIUCTa, M JAEKOPAaTUBHBIA 3¢p¢dekT oT
YIIaKOBOYHOT'O JINCTA MOKET OBITh «CHENaH» JIETKO 3aMETHbIM. B pesyibpTare MOXET JIerKo

NPOSIBJIATHCS JKENAeMbIl 1eKOPaTUBHBIN 3(p(eKT 0T yakoBOYHOTO JIUCTA.



[0039]

CornacHO OIHOMY MPENNOYTUTEIPHOMY BapUAHTy OCYLIECTBJICHHs OKpPAIUSHHBIH CIION
PacCIiOJIOKEH B 30HE, HpOXO):[;IHIefI MOBEPX I'PpaHULbl MCXKAY BIUTHIBAOLNMU U3ACTIUAMHA.

[0040]

H3meHeHue sIpKOCTH, OOYCIIOBIEHHOE TI'paHHLIEHl MEKAy BIHUTHIBAIOIIUMH H3ACTHIMH,
MOJKeT OBbITh CHIETaHO MOYTH HE3aMETHBIM 3a CYeT JEeKOpaTUBHOro 3(dexTa OT OKpalIeHHOTO
cnosi. B pesynprare MOKET JIETKO TIPOSIBJISATHCS KeJaeMblil aeKkopaTuBHbI 3(dext ot
yIaKOBOYHOTO JIUCTA.

[0041]

CornacHO OZHOMY MPEANOYTUTENBHOMY BapUaHTy OCYIIECTBIIEHUS YHNAKOBOYHBIM JIUCT
uMeeT wu3o0pakeHMe HocHTeNsi (TOJb30BaTeNs), KOTOPOE  BBIMOJHEHO IOCPEICTBOM
OKPAILEHHOTO CJIOSI M OTOOpaKaeT HOCUTEJIS] BIIUTHIBAIOLIETO U3EIHS,

BBIMYKJIO—BOTHYTasi 4YacTh pAacCIONOKeHa B 30He, KOTopas oOpasyer rja3 Ha
n300paKeHNH HOCHUTEJIS, U

BBICOTA BBIMYKJIO—BOTHYTOH 4YacTH B 30HE, KOTOpas oOpasyeT ria3, OOjblie BBICOTHI
BBIMYKJIO—BOTHYTOH 4YacTH B 30HE, KOTOpas 00pa3yeT OKPECTHOCTh Iia3a Ha H300paKeHUH
HOCUTECJIA.

[0042]

BpicoTa BBIMYKJIO—BOTHYTOW 4YacTH B 30HE, KOTOpasi 00Opasyer riia3, yBeJndeHa, Tak 4To
s dexT oTpaxkeHus ceera ycuieH. B pesynbrare ria3 MOXeT ObITh CIeJlaH BUAUMBIM, H MOXKET
6bITb IMMPUBJICYCHO BHUMAHHUE ITOJIB30BATECIIA.

[0043]

CornacHO OZHOMY MpPEANOYTUTEIBHOMY BAapUAHTy OCYLIECTBICHHS H300pakeHne
HOCHTEJsI, KOTOPOE€ BBINOJHEHO IMOCPEACTBOM OKpAIIEHHOrO CJIOS U OTOOpakaeT HOCHUTENS
BIIMTBIBAIOIIETrO U3/IENUS, IPEIyCMOTPEHO Ha MepeHel MOBEPXHOCTH YIIAKOBOYHOTO JIMCTA,

BBIMYKJIO—BOTHYTasi 4acTh pAacCIONO’keHa B 30He, KoTopas o0Opasyer KOXy Ha
U300pakeHUU HOCHUTEJIS, U

IIMPHHA BBIMYKJIO—BOTHYTOH YacTH B 30HE, KOTOpas 00pa3yeT KOy, MEHbIIE HIHMPHHBI
BBIMYKJIO—BOTHYTON YacTH B 30HE, KOTOpas OOpa3yeT OKPECTHOCTb KOKM Ha H300paKeHUH
HOCHTEJIS.

[0044]

ITockonbKy IIMPUHA BBIMTYKJIO—BOTHYTOH YacTH B 30HE, KOTOpas o0pasyer KOXKy, Mala,
NpU KaCaHUH TMOJIb30BATENIEM M300paXKEHUsT KOJKH TEKCTypa OLIYIIAeTCs Kak riamkasi. Msirkas
TEKCTypa B 30HE M300paKeHUs] KOXKH MOXKET CO3AaTh BIEYATJEHHE TOro, YTO 00eCreynBaeTCs
MATKOCTDb AJI KOXHW, U BICYATIICHUE TOr'0, YTO BIUTHIBAOIICE U3NCTIUEC, KOTOPOEC KOHTAKTHPYET
C KOX(eﬁ, ABJIACTCA MATKHUM.

[0045]

CornacHO OJHOMY MpPEANOYTUTEIbHOMY BAapUAHTY OCYIIECTBJIEHHs BbINYKJIO—BOTHYTas
HaCTb HUMEECT MHOXCECTBO BbBIIMYKJIIO—BOTHYTBIX KOH(l)HpraL[I/IfI, U MHOXECTBO BBbIIIYKJIO—

BOTHYTBIX KOH(UTYpaLUH pa3UyYalOTCA 10, MO MEHbIIeH Mepe, OOHOW U3 XapaKTepPUCTHK,



NPEACTABIIIOIUX COO0H (OpMY BBIMYKJIO—BOTHYTOH HacTH B TUIOCKOCTH, BBICOTY BBITYKJIO—
BOTHYTOW YaCTH U LIMPHUHY BBIMTYKJIO—BOTHYTOH 4acTH.

[0046]

ITockonbKy  BBIMYKJIO—BOTHYTask YacTb HMEET MHOXECTBO  BBINYKJIO—BOTHYTBIX
KOH(Urypauui, BbIMYyKJIO—BOTHYTasi YaCTb MOXET JE€MOHCTPUPOBATh AEKOPATUBHBIA 3(QeKT,
KOTODBIH pa3IndaeTcs: B 3aBUCUMOCTH OT MHOXKECTBA PUCYHKOB OTPAXKEHUH.

[0047]

VnakoBka € BIMUTBHIBAIOLIMM HU3IEIHEM COIJIACHO IPYrOMY BapUaHTy OCYINECTBIICHUS
BKJIFOYAeT B Ce0sl BIUTHIBAIOINEE W3JENIUE U YIAKOBOUHBIA JUCT B (JOpME MeIlKa, KOTOPBIH
o0ecrieynBaeT yNmakOBBIBAHHE MHOMKECTBA BIHMTBHIBAIOINUX HW3AEIUHA, TP 3TOM YHNAKOBOYHBIH
JUCT HMMEET BBIMYKJIO—BOTHYTYK) YacTh, MPEIyCMOTPEHHYIO Ha TMepeaHed IMOBEPXHOCTH
YIIaKOBOYHOTO JIUCTA, U OKPAIIEHHBIN CJIOH, 00Opa30BAHHBIA U3 CKOTUIEHHSI TOYEK, U CTAHAAPTHOE
OTKJIOHEHHE JHAMETPOB TOYEK OKPAIIEHHOrO CJios MeHblie min paBHO 10% oOT cpemHero
auaMeTpa.

[0048]

ITockonbKy TepenHsisi MOBEPXHOCTb YIMAKOBOYHOI'O JINCTA HUMEET BBITYKJIO—BOTHYTYIO
9acTh, KOT/Ia CBET MA/Ia€T Ha MEPEIHIO0 MOBEPXHOCTb YIIAKOBOUHOTO JIUCTA, CBET ITOABEPTAETCS
g Py3HOMY OTPaKEHUIO, M, TAKHUM OOpPa3OM, MOXKET MpPOSBIATHCA NEKOPATUBHBIA 3((deKT.
CraHnapTHOE OTKJIOHEHHE AMAMETPOB TOUYEK OKPAIIEHHOro CJIos MeHblle minu paBHO 10% ot
CpPEAHEro JAWaMeTpa, MW JHaMEeTPhl TOYEK SBJSIFOTCA IO CYINECTBY  OJMHAKOBBIMH.
CrnenoBaresbHO, JKeTaeMblil EeKOPATHBHBIA 3(PQEKT JIErKO MPOSBIISETCS MOCPEICTBOM BCETO
OKPAIIEHHOTO CJIOSI.

[0049]

CornmacHo OAHOMY MpPEANOYTUTENBPHOMY BapUAHTy OCYIIECTBIIEHHS] CTaHAAPTHOE
OTKJIOHEHHE JUAMETPOB TOUEK MEHbIIE M1 PaBHO 5% OT CPEeHEro AUaMeTpa.

[0050]

CraHnmapTHOE OTKJIIOHEHHE AHMAMETPOB TOUYEK OKPAILIEHHOTO CJIOSi MEHbBIIE WK PaBHO 5%
OT CpEeIHero JuaMmerpa, W JUAMETPbl TOYEK SIBJIAIOTCS MO CYLIECTBY OJWHAKOBBIMH.
CrnenoBatesibHO, JKeJaeMblil NeKOpaTHBHBIA 3(PQeKT yerde MpOsBISETCS MOCPEICTBOM BCETO
OKPAIIEHHOTO CJIOSI.

[0051]

CornmacHo OAHOMY MpPENNOYTHTEIBPHOMY BapHAHTy OCYINECTBJIEHUS CTaHAAPTHOE
OTKJIOHEHHE IMAMETPOB T€X TOYEK M3 MHOXECTBA TOYEK, KOTOPbIE OOpPa3yrOT OOUH U TOT XKe
L[BET, MEHbIIE HIIH PaBHO 5% OT CPEAHETO AUaMeTpa.

[0052]

CrannapTHOE OTKJIIOHEHHE AMAMETPOB TOYEK, KOTOpbIe OOPa3yIOT OJUH M TOT K€ IIBET,
MeHbIIe WIN paBHO 5% OT cpenHero nuamerpa, M 3(pdexr okpamnBaHUS OJHUM M TEM XKe
I[BETOM MOXET OBbITb «BBIpOBHEH». CleIOBaTENbHO, >KENAeMbI HEKOPATUBHBIH 3(PQEeKT
IPOSIBJIIETCSI JIETYE.

[0053]



CornacHo OAHOMY MpPEANOYTUTENBPHOMY BAapUAHTy OCYIIECTBJIEHHS CTaHAAPTHOE
OTKJIOHEHHE AUAMETPOB TOYEK B 30HE, MEPEKPBbIBAKOLIEH BOTHYTYIO YacCTb BBIMYKJIO—BOIHYTOH
4acTH, U JIUAMETPOB TOYEK B 30HE, MEPEKPHIBAIOLIEH BBIMYKIYIH) 4acThb BbITYKJIO—BOTHYTOH
4aCTH, MEHbIIIE WIH PpaBHO 5% OT CpeHEro AUaMeTpa.

[0054]

CraHnapTHOE OTKJIOHEHHE JUAMETPOB TOYEK B 30HE, MEPEKPHIBAIOLIEH BOTHYTYIO 4acThb
BBIYKJIO—BOTHYTOW 4YaCTH, U JUAMETPOB TOYEK B 30HE, MEPEKPBHIBAKOLIECH BBIMYKJIYI) 4YacThb
BBIYKJIO—BOTHYTOM 4YacTH, MEHblIe WK paBHO 5% OT cpeaHero nauamerpa, U 3(dext
OKpAalIMBaHUS 30HBI, MEePEKPhIBAIOIIEN BOTHYTYIO 4YacTb, U 30HBI, NEPEKPBIBAIOIIEH BBITYKIYIO
4acTb, MOXET ObITb «BBIpOBHEH». (CleqoBaTeNbHO, Jierde MPOSBISETCS — JKEIaeMbId
IeKOPAaTUBHBINA 3P PEKT.

[0055]

CornacHO OAHOMY MPEANIOYTUTENLHOMY BapHAaHTY OCYLIECTBJIEHHUS BbIMYKJIO—BBbITHYTas
YaCcTh BBIIOJHEHA IOCPEACTBOM IOJUMEPHOIO CJIOs, KOTOPBIA PACHOJIOKEH CO CTOPOHBI
nepenHen MOBEPXHOCTH OKPAIIEHHOTO CJIOS.

[0056]

ITonumepHBIN CIIOM OTBEPKOAETCA MOCPEACTBOM 3aTaHHOM 00paboTKH (peryImpoBKH
TeMIepaTypbl W OOJy4eHHUs YIbTPa(HONETOBBIMH JIydaMH), U TO3TOMY JErKo oOpasyercs
3amaHHas (opMa BBIMYKIO—BOTHYTOH YacTu. B pesynbraTe JIerko mposiBIsIeTCs] AEKOPATHBHBIHI
3¢ ¢ekT, KOTOpBIH mpeanonaraeTcss OOeCHeYUTh IOCPENCTBOM BBITYKJIO—BOTHYTOH YacTH
YIaKOBOYHOIO JIUCTA.

[0057]

CornacHO OJHOMY MPEANOYTUTENIBHOMY BapHaHTy OCYLIECTBJIEHUS Pa3HOCTb BBICOTBI
BBIYKJIO—BOTHYTOH YacTU B 30HE, B KOTOPOW IIOJUMEPHBI CIOW M OKPALIEHHBIH CIIOH
NEPEKPBIBAKOTCS, U BBICOTHI BBIMYKJIO—BOTHYTOM 4aCTU B 30HE, B KOTOPOU NOJUMEPHBIN CIOH U
OKpAalIeHHbBIN CJIOH HE MEePEKPBhIBAIOTCS, MeHbIe uiau pasHa 0,1 MKkM.

[0058]

ITockonpKy OTCYTCTBYET CYLIECTBEHHOE Pa3IM4Me MEKIY BBICOTON BBINYKJIO—BOTHYTOU
4aCTH B 30HE, B KOTOPOW MOJMMEPHBIN CJIOH M OKPAaLIEHHBIN CJIOW NEPEKPBIBAIOTCS, U BBICOTON
BBINYKJIO—BOTHYTOM 4YacTH B 30HE, B KOTOPOW IOJUMEPHBIM CIOM W OKPALIEHHBINA CIOH He
NEPEKPBIBAIOTCS, TIO CYIIECTBY OIUH U TOT ke 3(P(HEKT OTpaKeHUsI CBETAa MOXKET MPOSIBIATHCS B
30HE, B KOTOPOW MOJIMMEPHBIN CIIONH M OKPALIECHHBIN CJIOW NEPEKPBIBAKOTCS, U B 30HE, B KOTOPOU
MOJIMMEPHBIN CJIOH U OKPALUIEHHBIN CJIOH HE MEePEeKPBIBAKOTCA. B pe3ynbTaTe JIerko nposiBIseTCs
IEeKOPAaTUBHBIH 3((EeKT, KOTOPBIH MpeAanojaraeTcss OOeCHeYUTh IOCPEACTBOM BBIYKIO—
BOTHYTOHM 4aCTH yIIAaKOBOYHOTO JIUCTA.

[0059]

CornacHO OHOMY NpPEANOUYTUTENBHOMY BapHAaHTy OCYIIECTBJIEHHUS MOJUMEPHBIN CIIOH
BKJIIOYAET B c€0sl CMOITy, OTBEPKAAIOLIYIOCS TTOA ACHCTBUEM YIbTPA()UOIETOBOrO U3y IEeHUs.

[0060]

ITockonbKy TONHMMEpPHBIM CJIOH, KOTOPBIH 0OOpa3yer BBIMYKJIO—BOTHYTYIO YacTh,
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BKJIFOYAET B ce€0s1 CMOJTY, OTBEPIKIAIOIIYIOCS IMOJ NEHCTBHEM yJIbTPadHONIETOBOTO U3JIyUEHUS,
YIIaKOBOYHBIA JIUCT JIETKO TMOTrJomaeT yiabTpaduoneroBbie jyud. ClienoBaTeNbHO, MOXET
NOJIABJIATECS] BIIUSIHUE YJIbTPA(QHUOIETOBBIX JIydell Ha BIHMTBHIBAIOLIEE H3JENNE, YIIAaKOBAHHOE B
YIIaKOBOYHOM JIUCTE.

[0061]

CornmacHo OXHOMY MpPENNOYTUTENbHOMY BapUaHTy OCYLIECTBIEHUs BIUTHIBAIOILEE
u3eIne MMeeT IOBePXHOCTh H3AENHs, KOTOpas paclojioXKeHa TakK, YTO OHa olpameHa K
YIAKOBOYHOMY JIUCTY, AaHHAsl MMOBEPXHOCTb M3/EJIMs BBIIOJIHEHA C OKPAIIEHHOW 30HOMW, U, MO
MEHbLIEH Mepe, OJUH M3 3JIEMEHTOB, MPENCTABJSIOMMUX COOOH BBIMYKIO—BOTHYTYIO YacThb U
OKpALLIEHHBIN CJION, PacIoJIOKEH B 30HE, MEPEKPHIBAIOIIEH OKPALIEHHYIO 30HY.

[0062]

OxpaieHHasi 30Ha BIUTHIBAIOIIETO U3AEIHsI MOXKET OBbITh CIeJIaHa TIOYTH HE3aMETHOM 3a
CUET OEKOPaTHBHOrO 3(deKTa OT BBIMYKJIO—BOTHYTOH YACTH WJIM OKPAIIEHHOTO CJOs, U
IEeKOPaTUBHBIH 3((EKT OT YMaKOBOYHOIO JICTA MOXKET OBITh CHENaH JIETKO 3aMeTHbIM. B
pe3yJbTaTe MOJXKET JIETKO MPOSIBISITHCS JKEJNAeMblii IeKOPATUBHBIA 3((EKT OT yHmaKOBOYHOTO
JIUCTA.

[0063]

CornacHO OAHOMY MPEANOYTUTEIBHOMY BapHaHTy OCYLIECTBIIEHUS, IO MEHbLIEH Mepe,
OJIMH U3 3JIEMEHTOB, MPEICTABISIONINX COOOH BBITYKJIO—BOIHYTYIO YacTh M OKPAIIEHHBINA CIIOH,
PacrnoIOKEH B 30HE, MPOXOAALIEH OBEPX MPAHULIBI MEXAY BIIUTHIBAIOIIUMU U3EIUSIMU.

[0064]

H3MmeHeHne spKOCTH, OOYCIIOBJIEHHOE TPAaHULEH MEXIY BIMTHIBAIOLIUMH H3IENUSMH,
MOXeT OBbITh CHENaHO MOYTH HE3aMETHBIM 3a CHeT JIeKOpPaTUBHOro 3(¢exra OT BBIMYKIO—
BOTHYTOH 4aCTU WJIM OKPAIICHHOTO Closi. B pe3ynabpTare MOXET JIETKO MPOSBIATHCS XKENAEMBbIi
JIEKOPATUBHBIN 3PPEKT OT yITaKOBOUHOTO JIUCTA.

[0065]

CornacHO OJHOMY NpPEATNIOYTUTEIPHOMY BAapUAHTY OCYILIECTBJIEHHS BBIMYKJIO—BOTHYTas
4aCcTb NPOXOJAUT B HANIPABJIEHUH, IEPECEKAOIEM HAINPABJIEHNE TPOXOKICHNUs TAHHON I'PAHULIBI.

[0066]

Mosker ObITh OOecmeueHa CUTyalus, MPU KOTOPOH CBET M TEHb HA TIPAHHIE MEXKAY
BITUTHIBAIOIIMMH H3JENUSMH OYAYT MOYTH HE3aMETHBIMHU 3a CUET JEKOPaTUBHOrO 3¢¢ekra or
BBINYKJIO—BOTHYTON 4YaCTH WUJIM OKPALIEHHOIO CJOs. B pesynbTrare MOXKET JIErKO MPOSIBIATHCA
JKeJIaeMbIil IEKOPaTHBHBIN 3(P(EKT OT YIAaKOBOYHOT'O JIUCTA.

[0067]

CornacHO OJHOMY NPEANOYTUTEIbHOMY BAapUAHTY OCYIIECTBJIEHHs BbINYKJIO—BOTHYTas
4acTb HMMEET MHOXKECTBO BBITYKJIO—BOTHYTHIX KOH(PHUIypanuii, ¥ MHOXECTBO BBITYKJIO—
BOTHYTBIX KOH(HIypauui pa3iu4arOTCs MO, MO MEHbIIEH Mepe, OJHOW W3 XapaKTEePHCTHK,
NPEACTABILIIOIUX COO0H (OpMYy BBIMYKJIO—BOTHYTOH HYacTH B IUIOCKOCTH, BBICOTY BBIITYKJIO—
BOTHYTOM 4aCTU U IIUPHUHY BBIMYKJIO—BOTHYTON YaCTH.

[0068]
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ITockonbKy  BBIMYKJIO—BOTHYTas 4acTb HMMEET MHOXECTBO  BBINYKJIO—BOTHYTBIX
KOH(Urypauui, BbIMYyKJIO—BOTHYTask YacThb MOXET JE€MOHCTPUPOBATh JEKOPATUBHBINA 3(QexKT,
KOTOPBIN Pa3an4aeTcs B 3aBUCUMOCTH OT MHOXECTBA PUCYHKOB OTpak€HUU. B uacTHOCTH, B
30He, MEPEeKpBIBAIOLIeH H300pakeHUEe HOCUTENsA, KOTOPOE II0KAa3blBAe€T HOCHTENs, BBICOTA
BBIMYKJIO—BOTHYTOM 4acTH B 30HE, KOTOpasi oOpa3yer ria3, yBeludeHa s yCuieHus s¢dexra
OTpakeHusl, 1 (OpMa BBIMYKJIO—BOTHYTOH YaCTH B INIOCKOCTH B 30HE, KOTOpasi oOpas3yer KOXy,
BBINOJTHEHA C MEHBIINMH pa3MepamMu 1Jisl 00eCreueHns INIaAKoi TeKCTypBl, TaK YTO MOXKET ObITh
o0ecreyeH yCIOKHEHHBIH AeKOPaTUBHBIN 3P QEKT, KOTOPBIil COOTBETCTBYET N300PaKEHHIO.

[0069]

CornacHO OZHOMY MPEANOYTUTENBHOMY BapUaHTy OCYIIECTBIIEHUS YHNAKOBOYHBIM JIUCT
BKJIFOYAeT B ce0s1 M300paskeHre HOCHUTENsI, KOTOPOE BBINOJHEHO MOCPENCTBOM OKPAIIEHHOT'O
CJIOSI U OTOOPAKaeT HOCUTENISI BIUTBIBAOIIECTO U3ACIIHS,

BBITyKJIO-BOTHYTasl 4YacTh pAacloJIO(KEHA B 30HE, KOTOpas oOpasyer rjla3 Ha
n300paKeHNH HOCHUTEJIS, U

BBICOTA BBIMYKJIO—BOTHYTOH YacTH B 30HE, KOTOpas obOpasyeTr rias, Ooiblie BBICOTHI
BBIITyKJIO-BOTHYTOM YacTH B 30HE, KOTOpas 00pa3yeT OKPECTHOCTh TIJla3a Ha HM300paKeHUH
HOCUTEJISL.

[0070]

BricoTa BBIMYKJIIO-BOTHYTOH HYacTH B 30HE, KOTOpas oOpa3yer IJas, yBEJIUYEHA, |
K03 puLmeHT OTpakeHUs B 30HE IJ1a3a yBEIUYNBAeTCs. B pesynbraTe ria3 MoxeT ObITh CeIaH
BUAMMBIM, U BHUMAHHUE MOKYIATeNs] MOXKET ObITh MPUBJIEUEHO.

[0071]

CornacHO OJHOMY MpPEANOYTUTEIBHOMY BAapUAHTY OCYLIECTBICHHS H300pakeHne
HOCHTEJsl, KOTOPOE€ BBINOJHEHO IMOCPEACTBOM OKpAIIEHHOrO CJIOS U OTOOpaXkaeT HOCHUTENS
BIIUTBIBAIOILETO U3IEIIH, IPEIyCMOTPEHO Ha MEepeAHeN MOBEPXHOCTU YIAKOBOYHOIO JIUCTA,

BBIYKJIO-BOTHYTasl 4YacThb pAacloJIO)KeHAa B 30HE, KOTOpas o0pa3yer KOXy Ha
U300pakeHUU HOCHUTEJIS, U

IIMPHHA BBIMYKJIO—BOTHYTOH YacTH B 30HE, KOTOpas 00pa3yeT KOy, MEHbIIE IHPHHBI
BBIITYKJIO-BOTHYTOM 4YacTH B 30HE, KOTOpas oOpa3yeT OKPEeCTHOCTh KOXKM Ha H300paKeHUH
HOCUTEJISI.

[0072]

ITockONbKY INMPHHA BBIMTYKJIO—BOTHYTOM YacTH B 30HE, KOTOpas o0pa3yer KOKy,
SIBJIIETCSI MAJIOH, TP KaCAaHUH MTOKYTIATENIEM 30HbI ¢ H300pakeHHEeM KOJKH TEKCTypa OLIYIIAETCs
KaK riankas. Msarkasi TeKCTypa 30HBI C M300pakeHHEM KOXKM MOXKET CO3JaBaTh BIIEUATICHHE
TOTO, YTO O0ECHEeYMBAETCS MSTKOCTh JUIsI KOXKH, W BIIEYATIIEHHE TOTO, YTO BIUTHIBAIOINEE
u3Jieue, KOTOpoe KOHTAKTUPYET C KOXKEH, ABJISIETCS] MSTKUM.

[0073]

(2) Kondurypanus ynmakoBKH ¢ BIUTHIBAIOIUM H3/1€THEM

B nanpreinmem co CCbUIKOM Ha YE€PTEXU ONMUCAHA YIIAKOBKA C BIIMTHIBAKOLIUM U3AEIHEM

COTJIACHO BapUaHTy ocyluecTByieHus. CreayeT OTMETUTb, YTO B HIDKETPUBEIEHHOM OINUCAHUU
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yepTeskell MIEHTHYHbIC WM aHAJOTMYHbIE KOMIIOHEHTHI 0O0OO3HAYeHbl OJHUMH M TEMH XK€ N
AQHAJIOTUYHBIMHA CCBUIOYHBIMH MNO3ULUSMU. Tem He MeHee, CIeayeT OTMETUTb, YTO YEPTEeXKH
ABIIIOTCS] CXEMAaTHYECKUMH M COOTHOIIEHHSI COOTBETCTBYIOLINX PasMepOB U TOMY MOAOOHOTO
OTJIMYAIOTCA OT (PaKTHUECKUX COOTHOIIeHui. CrnenoBaTeNbHO, KOHKPETHBIE Pa3Mepbl U TOMY
NoJ00HBIE XaPAaKTEPUCTUKU JTOJDKHBI OINPEIENATHCS C YUYE€TOM HIKENPUBEIECHHOTO ONMHCAHUS.
Kpowme Toro, B uepTesku MOKET ObITh BKIJIFOUEHA YaCTh, B KOTOPOH 3aBUCUMOCTH U COOTHOIIEHHS
pa3sMepoB OTIIMYAIOTCA APYT OT Apyra.

[0074]

@ur.1 npencrasnsier coOOH BUA B MEPCHEKTHBE YMAKOBKH C BIUTHIBAIOIIUM HU3EIUEM
COIJIACHO MEPBOMY BapHUaHTY OCYLIECTBJECHUs, U (Ur.2 mpeacTaBisier cOOOH BHI YIAKOBKHU C
BITUTHIBAIOIIIUM H3JIEJIUEM B pa3pese mo JuHuu A—A Ha ¢ur.l. Ynakoka | ¢ BOUTHIBAIOIIUM
u3zenueM (B JaJbHEHIIEM yIOMHHAaeMas KakK yIakoBKa 1) BKJIIOYaeT B ceOsl BIUTHIBAIOLIEE
m3nemue 20 u ynakoBOouHbIH JHCT 10, B KOTOPOM yNaKOBAHO MHOXECTBO BIUTBIBAKOLINX
uznenui 20.

[0075]

YnakoBouHblit TucT 10 BbIMOMHEH B popMe Memka. MHOKECTBO BIUTHIBAIOIINX H3IEITHI
20 pasMeweHbl B IPOCTPAaHCTBE BHYTPHU ymakoBodHoro jmcra 10. B kadectBe mnpumepa
BIUTHIBAIOIIErO wu3fenuss 20 MOXHO IPUBECTH, HANPUMEp, OAHOPA30BBIA IMOATY3HUK,
TUTHEHUYECKYI0 MPOKIAAKY M BIUTBHIBAKOLINE MOCTEIbHbIE NMPUHAAJIECKHOCTH. BrnuTeiBaromee
m3nenue 20 MO BapUAHTy OCYINECTBJIEHHUS MPENCTaBIsAeT COOOW OJHOPA30BbI MOATY3HUK H
MOXeT OBITh pa3MeLIeHO B YyMakoBOUHOM JjmcTe 10, Oyayuyu CIOXKEHHBIM IOIIOJIAM.
BrnuteiBaromee uzaenue 20 MOXKET UMETh HAINPaBJICHUE TONIINUHBI T, MPOAOIBHOE HAIIPABJICHUE
BIIUTHIBANOIIEr0 u3nenus 20, mpoxonsdiuee BAOJb HANpaBIEHUs BIEpen—Has3al, U HalpaBJICHUE
LIMPUHBI, OPTOTOHAJIBHOE K MPOJOJILHOMY HAIPABJIEHUIO U HANPaBAeHUIO T TONIIUHBI.

[0076]

@ur.3 mnpexacraBisier coOOH yBeIMYeHHBIH BHMJ uacTH B, mnokasaHHoi Ha ¢wur.2.
IMepenusisi nmosepxHocTh 10T ynakoBownoro sucra 10 obOpasyer HapyKHYH MOBEPXHOCTh
ynakoBku 1, u 3amHsisi moBepxHOCTh 10B ymakoBowyHoro jucra 10 oOpa3yeT BHYTPEHHIOKO
MOBEPXHOCTb YIIAKOBKY 1 M MOKET KOHTAKTUPOBATh C BIUTHIBAKOLINM u3aenuem 20.

[0077]

VnakoBounblii juct 10 MOXeTr BKIHOYAaTh B Ce0sl BBIMYKJIO—BOTHYTYH 4YacTb 15,
MPEAYCMOTPEHHYIO Ha MEpPeNHEN MOBEPXHOCTU yMakoBOYHOro jucra 10. Bemykno—Borayras
gacTh 15 BeImonHeHa Ha mepenned moeepxHoctd 10T ymakoownoro sucra 10 u guddysHo
OTPaXaeT CBET, KOTOpbIM majaer Ha nepenHror nosepxHocTh 10T ymakosounoro jucra 10.
HexopaTuBHbIii 3P (HEKT MOXKET MPOSBIATBCA 3a cueT Iu(Qy3HOTO OTPAKEHHs] CBETa.
I'msauesurocts mepenueii mosepxHoctu 10T ymakoBownoro ymcra 10 Moxer ObITh MEHbINE
INISHIEBUTOCTH  3aaHed mnosepxHoctd 10B  ymakoBounHoro smcra 10. B Oomee
MPEANOYTUTENBHOM BapUaHTE ITITHUEBUTOCTD NepenHen nosepxnoctu 10T ynakoBoyHOro aucra
10 moxer ObITh MeHbIIE WM paBHa 1/2 OT TUIAHUEBUTOCTH 3anHed mnosepxHocTH 10B

ynaxkoBouHoro jucta 10. Oddext nuddysHoro orpaxeHus cera MoKeT ObITh MOJy4eH Oosee
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MOIXOSIIINM 00pa3oM mocpeacTsoM nepenneii nosepxHoctu 10T ymakoBowyHoro jucta 10. Uem
Oonple CBETa OTPa)ka€TCsl Ha MepeaHel MOBEPXHOCTH YIAKOBOYHOTO JIMCTA, TeM Ooublie
3aTPYAHSETCS BUAUMOCTb BIUTBLIBAKOLIErO M3JENMs, HAXOAAIIErocsi BHYTPHU YIAKOBOYHOIO
mucta. B pesynbprare MOKET NMPOSABIATBCS NEKOPATHBHBIN 3((eKT, KOTOPBIH MpearnonaraeTcs
obecreunTh MOCPEACTBOM YIIAKOBOYHOTO JIUCTA. [ JITHIIEBUTOCTh MOXKET OBITH ONpenesieHa
nocpencTsoM wucnonb3oBanus npudbopa GROSS METER VG7000 or kommanuu NIPPON
DENSHOKU INDUSTRIES CO., LTD. npu wucnoib3oBaHUH MeTOAAa H3MEpPEHHH B
COOTBETCTBHH C METOJaMH H3MEpEeHHs 3epKajbHOro risiHia/Onecka/orpakenus (JIS Z 8741)
(JIS — Hnonckuii npomviuiienniii cmanoapn) v npeacTasisier codoii 6meck npu yriae 60°.

[0078]

3anusst moBepxHOCcTh 10B ymakoBounoro jmmcra 10 Moxker ObITh OoJiee TNIAQAKOW, 4eM
nepenssis nosepxHocts 10T ynakosounoro smcra 10. B xadecTBe nmpumepa mnokasaTens IJis
CPaBHEHHs TJIAJIKOCTH JIUCTOB MOTYT OBITh IMPHUBEOEHBl BBICOTA HEPOBHOCTH MOBEPXHOCTH,
cTaHnmapTHoe OTKJoHeHue (SMD) mepoxoBaTOCTH MOBEPXHOCTH, ONPENEJICHHON MOCPEICTBOM
KES, u cpennee otknonenne (MMD) cpennero koaddunpienta TpeHus. B gactHocTH, BBICOTa
BBIITyKJIOCTH/BOTHYTOCTH B CEYEHUU JINCTA MOXKET OBITh M3MEPEHA MOCPEICTBOM 3JIEKTPOHHOTO
Mukpockomna. Korma BbICOTa BBIMTYKJIOCTH/BOTHYTOCTH 3aJHEH MOBEPXHOCTH YIIAKOBOYHOTO
JIMCTa MEHBINE BBICOTHI BBIMTYKJIOCTH/BOTHYTOCTH MEPEIHEH MOBEPXHOCTH YITAKOBOYHOI'O JICTA,
3anHsisi oBepxHOCTh 10B ymakoBounoro jucra 10 sBisiercss Oosee riamkod, 4eM TepemHsis
nosepxHocTb 10T ymakosounoro sucra 10. Kpome Toro, mpu omnpeneneHuu CTaHAAPTHOTO
otkyioHeHust (SMD) mepoxoBaroctu mnoBepxHocTH nocpencrsoM KES  Beimykino—Borayras
¢opMa TOBEPXHOCTH, TNPOTHUBOMOJIOKHOM IO OTHOIIEHHIO K TIOBEPXHOCTH, MOJUIeXKAIei
U3MEpEeHHI0, BiuseT Ha u3Mepenue. CrenoBaTeabHO, NPEANOYTUTENBHO PACCMATPUBATh TOJIBKO
CJIOH, KOTOpBbIii 00pa3yeT MOBEpXHOCTh, MOIEKAIIYID H3MEPEHUIO. 3aJHss TMOBEPXHOCTH
YIIaKOBOYHOTO JINCTA SIBJISIETCSl Oojee IiIafKol, 4eM MNepenHssl MOBEPXHOCTh YIIaKOBOYHOTO
mucta. ClenoBaTeNibHO, MOXKET MOAABISATHCS (PPUKIHOHHOE COMPOTHBJICHHUE MPHU H3BJICYCHUU
BIUTHIBAIOIIETO u3fenus. [Ipu u3BnedeHnN BOUTBIBAIOLIETO W3JENUs BIOUTBHIBAIOLIEE H3JENNe
MOYTH HE «YIEpPXKUBAETCS» 3aJHEN MOBEPXHOCTBIO YIAKOBOYHOIO JIMCTA, W IO3TOMY
NOJIb30BATENb JIETKO M OECHpEensTCTBEHHO W3BJIEKAET BIUTHIBAOLIee u3nenue. llepenHsis
MOBEPXHOCTh YMAKOBOYHOI'O JINCTA UMEET BBINYKJIO—BOTHYTYIO 4YaCTh, U 3a[Hssl NOBEPXHOCTb
yIaKOBOUHOIO JHCTa sBiusercs riankoi. CrnenoBaTenbHO, MPOSIBISETCS — JKETaeMbli
IEeKOpPaTUBHBIA 3((EeKT, KOTOPBIH MNpeanojaraercs OOeCHeYUTh IOCPEACTBOM BBIMYKIIO—
BOTHYTOM 4aCTH Ha MepeIHEed NOBEPXHOCTH YIMAKOBOYHOIO JIMCTA, U B TO € BpeMs NpHU
UCTIONIb30BAHUM BIUTBHIBAIOLIETO HW3JENUs BIIUTBHIBAKOLIEE H3JENHE MOXET OBbITh IUIABHO
W3BJIEYEHO.

[0079]

VnakoBounblii juct 10 Moxker BKIOUaTh B ce0s OCHOBHOH cnod 11, koTopwIid
PacroJIOXKEH CO CTOPOHBI 3aJIHEM MOBEPXHOCTH BBIMYKJIO—BOTHYTOH dactu 15. OCHOBHOI cioi
11 mMoxer ObITh PaCIONIOKEH Ha 3aJHeH MOBEPXHOCTU YIAKOBOYHOTO jucta. OCHOBHOM cioit 11

MOKeT ObITh 00pa3oBaH MOCPENCTBOM IUIEHKH, UMerolnei Tommuay ot 0,04 mm mo 0,20 mwm.
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3anHsAsl MOBEPXHOCTb OCHOBHOro ciosi 11 sBiasercs mo cymiecTBy rankoi. B wactHOCTH,
crannaptHoe oTkioHeHue (SMD) ompenenennoii mnocpenctsom KES mepoxosarocTu
MOBEPXHOCTH, TMPEACTABIIAIOLIEH cOO0H 3a1HIOI0 MOBEPXHOCTh OCHOBHOTO €051 11, MeHblIe Uin
paBHO 0,8 1 OoJyiee MPENNOUTUTENBHO MOXKET OBbITh OOJbIIe MK paBHO 0,2 U MEHBIIE WK PaBHO
0,3. Cpennee orknonenne (MMD) omnpenenenHoro mnocpencrsom KES,  cpennero
K03 PUIMEeHTa TPEHUsI 3aJHEH MOBEPXHOCTH OCHOBHOT'O CJIosi MeHbIne miu pasHo 0,01 u Gosee
NPEATIOYTUTENIbHO MOKeT ObiTh Oosbmie wiu paBHO 0,004 w menbumie wuiau pasHO 0,006.
CraHOmapTHOE OTKJIOHEHHE TOJIIMHBI OCHOBHOTO ¢Jiosi 11 MoxkeT ObITh MeHbie uiu paBHo 10%
OT CpeaHeN TOJIMHBI OCHOBHOTO ¢jios 11. Kpome Toro, nepenHsisi HOBEpXHOCTb OCHOBHOIO CJIOs
11 moxeT OBITHP MO CYIIECTBY MJIAAKOW MOAOOHO 3aHEl MOBEPXHOCTH OCHOBHOrO cyiost 11.
ITockonpky mnepenHsisi MOBEPXHOCTb OCHOBHOIO cjioss 11 sBisieTcs MmO CyLIECTBY TJIAIKOM,
HEPOBHOCTb ITOYTH HE BO3HUKAET MPH 0OPA30BAHUN OKPAIIEHHOTO CJIos 12 U MOJIMMEPHOTO CII0s
13 co cTOpOHBI NepenHel MOBEPXHOCTU OCHOBHOIO €0 11. B pesynprate OKkpalleHHBbIN CIOU
12 u monmumepHsIi cinoil 13 nerko oOpas3yroTCsl B JKENATeIbHOM BapHAaHTE OCYLIECTBICHHS, H
MIO3TOMY MOJKET TPOSIBISITBCA AEKOPATUBHBIA 3(PQEKT, KOTOPBIH Mpenmnojaraercs 00eCreunTh
nocpencTBoM AU Py3HOro OTPaKEHHsSI CBETA U OKPAIITUBAHUSI.

[0080]

ITockonbky 3aHsss MOBEPXHOCTb OCHOBHOIO €jios 11 siByieTCA MO CyIIEeCTBY INIAJKOWU,
NOYTH HE MPOHCXOAUT HepaBHOMEpHas oOpaboTKa NMpHU BBINOJHEHHH OOpPaOOTKH OCHOBHOTO
cnost 11 nns co3manms nexopaTHBHOTO d¢dekTa, Takol kak 0Opa3oBaHHE BBITYKJIO—BOTHYTOH
gactu 15. B pesynbraTe BBINYKIO—BOrHyTass d4actb 15 wmoxer ObiTh oOpasoBaHa B
IIPEIoNaraeMOM BapHaHTe OCYLIECTBIECHUsI OCHOBHOIO ¢jios 11, 1 mo3ToMy Jierko nposiBisieTcs
JIEeKOpPaTUBHBIM 3¢ (eKT, KOTOpBIH Ipeanojaraercss OOeCHeYUTb IOCPEACTBOM BBIMYKJIO—
BorHytoii wactu 15. Kpome Toro, 3agHss HOBEPXHOCTb OCHOBHOro ciosg 11 moxer
00pa3oBbIBATh 33AHION MOBepXHOCTh 10B ynakoBounoro snumcra 10, u 3aaHsas noBepxHOCcTh 10B
yHnakoBOYHOTO Jiucta 10 MOkeT ObITh MO CYLIECTBY IIAIKOM.

[0081]

Cpennee otkinonenue (MMD) koadduimeHTa TOBEPXHOCTHOTO TPEHUS U CPEIHee
otkyioneHne (SMD) mepoxoBaTOCTH TOBEPXHOCTH MOTYT OBbITh OMpEeAeNieHbl Ha OCHOBE
XapaKTePUCTUYECKNX 3HaueHud mocpenctsom mnpudopa KES, HM3roToBIeHHOro KOMMaHHEH
KATO TECH CO., LTD., npu 3TOM aHHbIE XapaKTePHUCTUIECKNE 3HAUEHHs OOIEN3BECTHBI KaK
XapaKTepUCTUYECKHE 3HAUEHHUs, KOTOpble BBIPAXKAIOT OILIYLIEHHE OT I[OBEPXHOCTH JIUCTA
(ccputounblii MaTepuai: Sueo Kawabata, “The Standardization and Analysis of Hand Evaluation
(2nd Edition)”, July 10, 1980)”.

[0082]

B 9acTHOCTH, XapakTEPUCTUKU TOBEPXHOCTH ONPENeNstoT, ucrons3yst npudop KES—
FB4, msrorosnennsiii komnanueii KATO TECH CO., LTD. 3ona ¢ pasmepamu 1,0 x 1,0 cm B
KakaoM oOpasie Obula HUCIOJb30BaHA B KadecTBe oOpasua it UCTIBITAHUN U pa3MelleHa Ha
UCIBITATEIbHOM CTEHJE, UMEIOLIEM TJaJKyl0 U POBHYIO METAJUINYECKYHO) MOBEPXHOCTH, IS

BBINIOJIHEHUsT u3MepeHus. /[liusd u3MepeHus IepOXOBaTOCTH  IMOBEPXHOCTU  HArpysky,
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cocTaBysiroLIyro 10 ¢, MPUKJIAABIBAIOT K MepeaHel MOBEPXHOCTH (MM 33 HEH MOBEPXHOCTH), U
KOHTAKTHBIM HAKOHEYHHUK, UMerouil mupuay 0,5 cM u 0OMOTaHHBINA CTPYHHOH MPOBOJIOKOH C
nuamerpoMm 0,5 mm, 3axkumaroT Ha obpasue. Kpome Toro, nisi m3MepeHuss MOBEPXHOCTHOTO
TPEHHUsI BBIPABHUBAIOT AECATH CTPYHHBIX MPOBOJIOK, KOTOpPbIE MPEACTABIIAIOT COOOH Takyro ke
CTPYHHYIO NIPOBOJIOKY, KAK HAMOTaHHAs1 BOKPYTI' KOHTAKTHOIO HAKOHEYHUKA, UCIIOJIB3YEMOTO JJIs
M3MEPEeHHUs LIePOXOBATOCTH MOBEPXHOCTH, M KOHTAKTHYIO IMOBEPXHOCTh NPIKUMAIOT K 00pasiy
¢ ycumeM 50 re¢ mnocpeactsom rpysa. Ilpu u3MepeHMH NOBEPXHOCTHOIO TPEHUS H
IIePOXOBATOCTH MOBEPXHOCTH OOpasel] MmepeMelialoT rOPU30HTAIBHO Ha 2 CM C MOCTOSTHHOM
ckopoctrero 0,1 cm/c, u B oOpasiie CO3AAIOT OMHOOCHOE HarpykeHue, cocrapiisitomiee 20 re/cMm.
U3 pesynpTaToB M3MepeHHH ObUIM TOJydYeHbI cpenHee oTkioHeHne (MMD) kosdduumenta
MOBEPXHOCTHOTO TPEHUsSI U CpeiHee OTKIIOHeHHe (SMD) mepoxoBaTOCTH MOBEPXHOCTH.

[0083]

TommuHa ocHOBHOTO ciost 11 MoeT ObITh M3MepeHa HIKeYKa3aHHbIM MeTonoM. ITocne
JOBEJIEHUs] BJIAXXHOCTU OCHOBHOro cinosg 11 no ompenenenHsix 3HaueHuil mpu 23°C u
OTHOCUTENIbHOW BiaxkHOCTH 50% B TeueHHWe 2 4YacoB 3amar0T 0Oa30BO€ HAMpaBJIICHHUE
(HarpaBneHue, cooTBeTcTByOMEee 0 rpagycoB) C IEHTPOM B IIPOU3BOJILHONW TOUYKE A OCHOBHOTO
cnost 11, m 3areM B OOIIEH CIOKHOCTH BOCeMb MpsiMbIX JUHUN L1-L8, kaxmas m3 KOTOpPbIX
umeeT JMHY 100 MM, BbIYEpUMBAIOT B HM)KEYKa3aHHBIX BOCBMU HAIPABJIEHUSX: KOHTPOJIBHOM
HarpasJIeHUH (a) OT LeHTpabHON ToukH A; HampasieHuu (b), cooTBercTByOmEM 45 rpagycam
B HAIPABJICHUHU IO YACOBOW CTPEJIKE OTHOCUTEIHHO 0A30BOTO HAMPABJICHHS, HAPABICHUH (C),
coorBercTBytomeM 90 rpangycam; Hampaienun (d), coorBercTByromem 135 rpamycam;
HampasieHuu (e), coorsercTByromeM 180 rpapycam; Hanpasienuu (f), coorBercrByromem 225
rpagycam; HamnpasieHuu (g), coorsercTByromeMm 270 rpagycam, u HampasieHuu (h),
coorBercTByrOmeM 315 rpagycam. Ha kaxnoil U3 NpsAMBIX JUHWHA TOJIIMHY W3MEPSIOT,
ucnone3yst  m3MmepurenbHbli  myn HEIDENHAIN-METRO MTI1287 (u3roToBiE€HHBIHI
komnanueii HEIDENHAIN), ¢ unrepBasamu 10 MM OT LEHTPAJIbHOW TOYKH (BBITOJHSIOT
U3MEPEeHHE B JECATH TOYKAX). BBIUUCISAIOT CpefHee 3HAu€HHe Uil 3HAYeHUH, M3MEPEHHBIX B
obmeli cnoskHocTH B 80 TOYKAX MOCPENCTBOM M3MEPEHUI Ha BCEX MPSIMBIX JIMHUAX, U JAHHOE
CpeHee 3HAueHHE pPacCMaTPUBAIOT KAaK CPENHIOI TOJINMHY. 3aTeM BBIUYMUCISAIOT 3HA4YEHHE
CpeIHEero OTKJIOHEHMsI [10 OTHOLIEHHUIO K CpeIHel TONIIUHE.

[0084]

Kpome Toro, nsrubOHasi JK€CTKOCTh YIakOBOYHOro Jjucta 10 mMoxker ObITh OOJbINE HITH
pasra 0,07 x 107 H-M/M, U CONMPOTHBIIEHHE YNAKOBOYHOrO JHcTa 10 M3rHOy MOXeT GbITh
oonpire win paBHO 53,0 mM. [Tockonbky M3rHOHAsI JKECTKOCTh YIaKOBOYHOTO Jjricta 10 Gobime
unu pasHa 0,07 X 10" Hu COIIPOTHUBJIEHUE YIAaKOBOYHOrO JucTa 10 n3rnly Oosblne Wiin paBHO
53,0 MM, yHakOBOYHBIM JIUCT SIBJSIETCS >KeCTKUM. CJieoBaTeNbHO, MOYTH HE BO3HUKAET
HEOAMHAKOBOCTh Tpu 00paboTke Ui CO3MaHUsl JeKOpaTHUBHOrO 3¢¢ekra, Takoh Kak
o0Opa3oBaHHe BBIMYKJIO—BOTHYTOH 4acTu 15. B pesynbprare BBIMYKIO—BOTHYTas 4acTh 15 MOKeT
OpITe OOpa3oBaHa mpu 0oOpabOTKE B MPEANOJIaraéMoOM BapHAHTE OCYIIECTBJIEHUS OCHOBHOTO

cnost 11, U MO3TOMY JIerkO NPOSBISAETCS AEKOPAaTUBHBIA 5()(eKT, KOTOpBIA Mpearnonaraercs
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o0ecreunTh MOCPENCTBOM BBIMTYKJIO—BOTHYTOM YacTu 15.

[0085]

Conporusnenue ynakoBodHoro jucta 10 m3rudy nsmepsitor cormnacHo JIS L 1913 6.7.3.
bonee xoHKpeTHO, OTOMPAIOT MATH OOPA3LOB AJSl UCHBITAHUNA C pasmepamu 38 MM X 25 MM,
HEePEeTHIOI M 33/IHIOK0 CTOPOHBI 00PA3LOB AJIST UCIBITAHUI HEMPEPBIBHO U3MEPSIIOT, UCIIONb3YS
npubop s ucnsranust no I'epau (mpuGop Ne 311 s ucnpiTaHUil HA CONPOTUBIIEHHE U3THOY,
nsroroBneHubiii  kommnanuen YASUDA SEIKI SEISAKUSHO, LTD.). Ilocme »3toro
COIPOTHUBJIEHHE 3Oy PACCUUTHIBAOT UCXOS M3 CPEIHEro 3HAYCHUS JJIsl IepeaHe U 3aaHei
CTOPOH.

[0086]

N3rubHyo KecTKOCTh ymakoBo4HOro jmcra 10 ompenemnstor, ucnonsiysi npudop KES
FB-2, usroroenennsiii komnanueii KATO TECH CO., LTD. IloarorasiuBaroT oOpasern s
UCTbITAaHUH, uMeromui pasmepbl S0 MM x 100 MM, U OauH KOHen oOpa3la JJisi UCIBITAHUH,
oTpeseNsseMblil B IPOAOIbHOM HAIPaBJIEHUH, 3AKUMAIOT B OJTHOM M3 JIByX 3a2)KHMOB, U JPyroi
KOHen obOpas3la Al UCIBITAHUH, ONpeAesisieMblli B MPOJOJbHOM HANPABICHUH, 32)KHMAKOT B
apyrom 3axkume. OOUH 32KUM TMOBOPAYMBAIOT OTHOCUTENBHO APYTOro 3aKMMA, U HU3THOHYIO
KECTKOCTh 00pa3la Uil WCIBITAaHWH, KOTOPBIM Crulaercs BCIEACTBHE 3TOTO, H3MEPSIOT
NOCPENCTBOM JaT4YMKa KpyTsmero MomeHTa. IloproraBimBaroT msATe map oOpas3LoB IS
UCIBITAHUHN, W CpelHee 3HAaueHHEe M3 W3MEPEHHBbIX 3HAYEHMH pacCMaTpUBAIOT B KauecTBe
M3rHOHOMN JKECTKOCTH.

[0087]

Brinykiio—BoruyTtas yacte 15 MoskeT ObITh 00pa3oBaHa MOCPEICTBOM MOJUMEPHOTO CJIOS
13, KOTOpBI pPacHoOJIOKEH CO CTOPOHBI MEPEAHEH IOBEPXHOCTU OCHOBHOro ciyost 11.
ITonumepHelii cnoii 13 oTBepkAaeTcss MOCPENCTBOM 3afaHHOW 00palbOoTKH (peryJMpoBaHUs
TEeMIepaTypbl U OOMy4eHus! yibTpadHuoNIeTOBbIMU Jydyamu). B pesynbrate nerko oOpasyercs
3amaHHass (opMa BBIMTYKJIO—BOTHYTOH yacTu 15. CriemoBaTenbHO, OEKOPATUBHBIN 3((eKT,
KOTOpBII  mpenmojiaraercst 00ECHeYuTh IMOCPEACTBOM  BBINYKJIO—BOTHYTOH 4actu 15
yHakoBOUYHOro JucTa 10, Jerko mposiBAsSETCs 3a CUeT YBEJIUYEHUs BBICOTHI BBITYKJIO—BOTHYTON
yactu 15 mua ycunenus s¢dexta OTpakeHuss M OOeCneueHHs] YaCTHYHO Pa3IMYaroIencs
BBICOTBI BBIMYKJIO—BOTHYTOM 4acTH 15 11l monyudeHus 4acTUYHO Pa3jIMYarolLlerocsl pexxuma
orpaxkeHus. Bricora H15 Beimykno—Boraytoii dactu 15 mpezncrasisier coOOH pacCTOsiHUE B
HalpaBJIEHUU TOJILIMHBI MEXAY BEpLIMHON BBINYKJIOW YacTH M HIDKHEH IOBEPXHOCTHIO
BOTHYTOH 4actu (cM. ¢ur.6). BbicoTa BBIMYKJIO—BOTHYTOH 4acTu 15 MokeT ObITh Oosblne MM
pasna 0,8 MkM. BricoTa BRIMyKJI0—BOrHYTOH YacTH 15 mpeanoyTurenbHO Oosbline win paBHa 1,2
MKM U Ooiiee mpeanodTuTenbHO Oonbine wiau paBHa 1,5 MM. ITOCKOIBKY BBICOTa BBIMYKIIO—
BOrHyTOH yactu Oonbire wim paBHa 0,8 MM, 3gdexT auddysHoro orpaxkeHus cpera, KOTOPBIH
najfaeT Ha MEPEeHIOK IOBEPXHOCTh YIAKOBOYHOIO JIMCTA, MOXKET OBITh TOJNy4YeH Oojee
nogxomAmmM obpazom. Kpome TOro, moCKOJBKY BBICOTA BBINMYKJIO—BOTHYTOH YacTH
NPEATIOUTUTENBHO OoJbine Win paBHa 1,2 MKM U Oosiee MPEANnOUTUTENbHO OONbIIE MM paBHA

1,5 mMxm, s dext nuddy3HOro oTpakeHus: CBETa MOKET ObITh AOMOJHUTENbHO yeuiieH. Crnenyer
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OTMETHTb, YTO BBINYKJIO—BOTHYTast 4acTh 15 mMoxer ObITh 0Opa3zoBaHa Ha OCHOBHOM cioe 11 u
MOKeT ObITh 00pa30BaHa Ha CJIOE, OTIMYAIOIIEMCSl OT OCHOBHOTO CJIOS, TAKOM KaK MOJUMEPHBIN
cioil 13 u okpalueHHbli 1ok 12, onrcaHHbIE MO3AHEE.

[0088]

ITonumepHspiii cnoit 13 MoOXeT BKJIIOYAaTh B Ce0sl CMOJy, OTBEPXKOAIOLIYIOCS TIOA
IeMCTBUEM YIbTPA(pHUOJIETOBOrO H3yueHHs.. [IOCKONbKY MONUMEpHBIH cioi 13, KOTOpbIii
o0pasyeT BBINYKJIO—BOTHYTYIO 4acTb 15, BKirouaer B ceOs CMOJY, OTBEPIKOAIOLIYIOCS IOJ
JefCcTBUEM  yIbTPadHUOJETOBOTO U3JIYYEHUs, YMAKOBOUHBIA JUCT 10 Jerko moriomaer
ynbrpaduoneroBble Jyud. Ecnu BrnuThiBatolnee wuzgenue 20 B ynmakoBOYHOM Jjmcte 10
MOJBEPraeTcsi  Ype3MEPHOMY  BO3ICHCTBUIO  YIbTPA(HUONETOBBIX  JIy4el,  COCTOSIHUE
BIIUTBHIBAIOIIETO H3JENUS MOXKET YXYILIMTHCS, WIM HHAMKATOP MOXET HeNpeaHaMEepPEeHHO
pearupoBath. [1OCKOJIBKY MONMMMEPHBINA CJOH 13 BKiIIOHaeT B ce0si CMOJY, OTBEPIKIAIOLIYIOCS
noj  JefcTBHEM  yIbTPA(QHONETOBOTO  H3JIYYEHHs, MOXET  IONABJIATbCS  BIIHMSHUE
yIbTpadMONIETOBBIX JIyuell Ha BIUTHIBarOIIee n3neine 20, yImakoBaHHOE B YIIAKOBOYHOM JIFICTE
10.

[0089]

VnakoBouHblii JUCT 10 MOXeT BKJIIOUaTh B ce0sl OKpAIIeHHBIH ciod 12, KOTOpBIH
pPacnoyIoXKeH MeXAYy OCHOBHBIM ciioeM 11 u nonumepneM ciioem 13. II0CKONBKY BOIMTHIBAKOLUN
mact 10 Bxumowaer B cebs oOkpameHHbI cioil 12, ymakoBowHbli JucT 10 MoxkeT
JE€MOHCTPHUPOBATh ACKOPATUBHBIN 3(dekT oT okpamenHoro ciosi 12. Kpome TOro, mockoiabKy
OCHOBHOMU cjiof 11 mMeeT Mo CcyimecTBy INIaAKyl MOBEPXHOCTb, OKPALIEHHBIM CION 12 Moxer
OBITb BBIOJIHEH C (OPMOH, NPEOYCMOTPEHHOW [Jisi HEro, IOCPENCTBOM O0eCredeHHs
IIOCTOSIHHBIX AMAMETPOB TOYEK OKpalleHHoro ciosi 12 u tomy nogobHoro. B pesynbrare moxer
HPOSIBIISITECSL  IEKOPATUBHBIN 3((eKT, KOTOpbI NpeAnoyaraercsi 0O0eCHeyuTb MOCPEACTBOM
yIakoBO4HOro jucta 10.

[0090]

Oxpawmensbiii cinoii 12 moxker ObITh 00pa3oBaH MOCPENCTBOM CKOIUICHHS TOYEK.
CrannapTHOE OTKJIOHEHHWE AHUAMETPOB TOYEK, KOTOpPbIe 0Opa3yIT OKPALICHHBIH CIIOW, MEHbIIE
wii paBHO 10% OT cpenHero nquamerpa u OoJiee MPENMOYTHTETHPHO MOKET ObITh MEHbBINE WJIH
paBHO 5% oT cpemnHero auamerpa. @ur.4 mnpencramisier coOOW YBENWYEHHBIN BUI B IUIAHE,
KOTOPBI CXEMAaTHYECKU IOKa3bIBA€T MEPENHIOK IOBEPXHOCTh yMakoOBOYHOro Jjucra. Kak
NOKa3aHO Ha (ur.4, BBITYKJIO-BOTHYTas 4YacTb 15 W TOYKM OKpameHHOro ciost 12,
PACIIONIOKEHHOTO OJIFKE K CTOPOHE 3a/HEH MOBEPXHOCTH, Y€M BBIMYKJIO—BOTHYTas 4acTh 15,
BBIIOJIHEHB! BUJUMBIMU Ha MepefHell MOBEPXHOCTH YMaKOBOUHOro jucta. OxpalieHHbIH caoi
12 pasmereH B BuAe 4acTed, U MOTYT OBITb NMPENyCMOTPEHBI 30HA, B KOTOPOH OKpaIIeHHbIH
ciaoil 12 pa3smerneH, U 30HA, B KOTOPOM OKpALIEHHBIM CJIOW He pasMelleH. /uamerp Touek
npencTaBisier coO0l quamMeTp TOYeK Ha BUAE B IJIaHe, U Ha (ur.4 ccpuiouHbie mo3unun 121 u
122 obo3HauaroT TOYKH, U cchiiouHble mo3umuu D121 u D122 0603Ha4ar0oT quaMeTpbl JaHHBIX
touek. IIockONbKY CTaHAApTHOE OTKJIOHEHHE AUAMETPOB TOYEK MeHblue wiu paBHO 10% ot

Cp€AHECrO AuamMeTpa, AUAMETPbI TOUCK ABJIAIOTCA MO CYHIECTBY OAMHAKOBBIMH. B pe3ybpTaTte
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NOYTH HE BO3HUKAET HEOAHOPOAHOCTb LIBETA OKPAIIEHHOTO CJIOS, U, TAaKUM O0pa3oM, JIErKO
NPOSIBJIAETCST I€KOPATUBHBIA 3>(PQEKT, KOTOPBIH Mpearnonaraercs OOeCHeYuTh IOCPEACTBOM
okpateHHoro cnosi 12. CtaHaapTHOE OTKJIOHEHHUE TUAMETPOB TOUEK MOKa3bIBAE€T N3MEHUNBOCTD
nuameTpoB Touek. Korna cpennuii nuamerp dactul (1uamMeTp Ha BUE B IUIAHE) COCTABIISAET X U
CTaHAAPTHOE OTKJIOHEHHE COCTAaBJSET G, Bapuauus JOUAMETPOB YaCTULl, BbIPAKEHHAs
OTHOLIEHHEM G/X, MeHblIe min paBHa 10% u OoJiee mpennoYTUTENIbHO MEHbIIE WK paBHa 5%.

[0091]

CranmapTHOE OTKJIOHEHHE JMaMeTPOB TeX TOYEK H3 MHOXKECTBA TOYEK, KOTOpBIE
0o0pa3yloT ONMH W TOT e LBET, MeHblle uiu paBHO 10% OT cpemHero muamerpa u OoJjee
NPEATIOYTUTENIEHO MOKET OBITh MEHBLIE WX PaBHO 5% OT cpenHero nuamerpa. TOYKH, KOTOPBIH
00pa3yrOT OIMH M TOT K€ IIBET, O3HAYAIOT TOYKH, OTTEHOK, SIPKOCTb M WHTEHCUBHOCTH L[BETA
KOTOPBIX COOTBETCTBYIOT OTHOMY M ToMy e 1BeTy. Ha ¢ur.4 Toukn 121 npencrasnsier codoii
TOYKH, KOTOpbIe OOPa3yIOT OAWH M TOT K€ I[BET, U TOYKU 122 mpencTaBisstoT cOOOH TOYKH,
KOTOpbIe O0Pa3yIOT OUH U TOT ke 1BeT. Touku 121 u Toukn 122 mpencTasisitoT OO0l TOUKH,
KOTOpBbIE O0Pa3yIOT pa3Hble [[BETA, U MX AHUAMETPHI pa3nu4aroTcs. [I0CKONbKY qHaMeTphbl TOYEK,
KOTOpble O0pa3ylT OOWH M TOT K€ LBET, SBISIOTCA MO CYIIECTBY OJWHAKOBBIMH, 3(PQeKT
OKpAIIMBAaHUSI OJHUM U TEM JKE€ LBETOM, MOXKET OBITb «BBIpOBHEH». ClieOBaTeNbHO, Jerde
IPOSIBIIIETCS JKENAeMbIi TEeKOPaTHUBHBIN 3 eKT.

[0092]

Touku okpameHHOro ciost 12 MoryT ObITh NPENyCMOTPEHBI B 30HE, NEPEKpbIBAIOIIEH
BOTHYTYH 4YaCTb BBINMYKJIO—BOIHYTOM 4acCTU 15, U B 30HE, NMEPEKPBIBAIOLIEH BBIMYKJIYI YacCTh.
Cnepyer OTMETUTb, YTO TIPaHMLIA MEXAY BOTHYTONM 4YacTbi0 M BBINYKJIOH YaCTbIO MOXET
paccMaTpuBaThCsl KaK CpPeHsisl TOUKAa B HANpPaBICHUU TOJLIUHBI MEXIY BEPIIMHOHN BbIMYKJION
YacTU U HIDKHEW MOBEPXHOCTbIO BOTHYTOM 4HacTH. 30HA, MEPEKPBIBAIOLIAsi BOTHYTYIO YacTh,
npeAcTasisier coOOl 30HY, MOKa3aHHYHK MOCPEACTBOM CChUIOYHON mo3unmu 15A Ha ¢ur.4, u
30Ha, MEePEKPBIBAIOIAS BHIMYKIYIO YaCTh, MPEACTABISAET COOO0H 30HY, MOKa3aHHYIO MOCPEICTBOM
ccbutouHOM nmo3unuu 15B Ha ¢ur.4. CtanmapTHOE OTKJIOHEHHE AMAMETPOB TOUEK B 30HE 15A,
MepeKphIBaOIel BOTHYTYK) 4YacTh, W JMAaMETPOB Touek B 30He 15B, mnepekpriBaromieit
BBIMYKJIYIO 4aCTh BBIMYyKJIO—BOTHYTON 4acTH, MeHblle min paBHO 10% oT cpenHero nuamerpa u
Oojiee MpennoYTHTEIBHO MOXKET OBITh MEHbIIEe Wi paBHO 5% OT cpemHero nuamerpa. bonee
NPEATIOYTUTENBHO, €CJIU AnaMeTpbl Touek (Hanmpumep, D121), koTopsle 00pa3yrOT OOUH M TOT
K€ IIBeT, U3 To4YeK B 30He 15A, mepekpbIBarolleil BOTHYTYIO HacTb, SIBJISIOTCS IO CYIIECTBY
OJIMHAKOBBIMH, U TUAMETPbI TOUeK (Harmpumep, D121), koTopele 00pa3yrOT OJUH U TOT XK€ LIBET,
U3 TOYEeK B 30He 15B, mnepexkpbiBarOliel BBINYKIYIO 4YacTb, SIBISIOTCA IO CYLIECTBY
ONMHAKOBbIMU. IIOCKONBKY AMaMeTpbl TOYEK B 30HE, MEPEKPBIBAIOINEH BOTHYTYK) YacCTb, U
AVAMETPBl TOYEK B 30HE, NEPEKPBIBAIOLIEH BBINYKIYK) 4YacTb, SBJSIFOTCA IO CYIIECTBY
OJMHAKOBBIMH, 3(P(PEKT OKpaIlIMBaHUS MOXKET ObITh «BbIPOBHEH». (CJIE€IOBATENbHO, XKEIaeMbIil
IeKOPATUBHBIN 3P PEKT MPOSBISIETCS JIerye.

[0093]

OxpaieHHbIi coil 12 MOKeT 4aCTUYHO MepeKphIBaTh MOJUMEPHBIH cioil 13, u MoryT
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OBITH MpenycMOTpeHbl 30Ha 12A, B KOTOpPOH MOJMMEpHBIH ciol 13 u okpameHHBIH cioh 12
NEPEeKPBIBAIOTCA, U 30HA 12B, B KOTOpON monMMeEpHbIN ciol 13 M OkpaieHHbld cion 12 He
nepekpoiBaroTcsa. B 30He 12B, B KOTOpON NOJMMEpHBIM CiION 13 M OKpalneHHbIN cioi 12 He
MEPEKPBIBAKOTCS, OKPALIEHHBIA CJIOW 12 He pasmelneH, U OCHOBHOHM cjon 11 u mosumepHsIi
cioii 13 MoryT ObITh pa3merieHbl. PasHOCTh BBICOTHI BBIYKJIO—BOTHYTOH YacTé B 30He 12A, B
KOTOPO! NMOJUMEPHBIN ¢oi 13 1 okpalieHHbIN c1oi 12 nepexkprIBatOTCs, U BBICOTHI BBIMTYKJIO—
BOTHYTOH 4acTU B 30H€ 12B, B KOTOpOI mosuMepHbIi Cioi 13 U OkpalleHHbIN cioi 12 He
NePEKPBIBAIOTCS, MOXKET ObiTh MeHblle ik paBHa 0,1 MxM. OTCYTCTByeT CYyIIECTBEHHOE
pas3inure MeXAy BBICOTON BBIMYKJIO—BOTHYTON 4acTH 15 30HBEI 12A, B KOTOpPOH MONMMMEPHBIN
cioi 13 u okpaueHHbI CIoi 12 nmepexprIBatOTCs, U BBICOTON BBINYKJIO—BOTHYTOH YacCTH 30HBI,
B KOTOPOH MonuMepHbId cioi 13 u okpaweHHbI cioil 12 He nepekpriBatoTcs. CrenoBaTeNbHO,
IO CYIIECTBY OJHMH U TOT k€ 3P (EKT OTpaKeHHs CBETa MOXKET MPOSIBIISITECS B 30HE, B KOTOPOId
MOJIMMEPHBIN CJIOH U OKPALUECHHBINA CJION MEPEKPBIBAKOTCSA, U B 30HE, B KOTOPOU MOJIUMEPHBIN
CIIOM W OKpAallE€HHBIA CJIOH He MepeKphBalOTCs. B pesynaprate JIerk0 NpOsBIAETCA
IEeKOPaTUBHBIH 3((EeKT, KOTOPBIH MpeanojaraeTcss OOeCHeYUTh IOCPEACTBOM BBIYKJIO—
BOTHYTOM 4aCTH yIIAaKOBOYHOTO JIUCTA.

[0094]

VYnakoBounblii juctT 10 MOXker OBITP HpenycMOTpeH ¢ u3odOpakeHHeM 17 HocHTENs,
KOTOpOE TIOKa3bIBaeT H300paKeHHe HOCUTeNs, W u3oOpakeHueM 16 nns umneHTHUKanWy,
KOTOpoe oToOpaxkaeT MHPOPMALUIO Ul WACHTU(PUKALINH, TAKYI0 KaK HAMMEHOBAHUE H3IEIIHSL.
Nzobpaxenue 17 Hocurens u nzodpakeHue 16 mis naeHTU(UKAUN MOTYT OBITh 0Opa30BaHbBI
NIOCPENCTBOM OKpatleHHoro cnost 12. M3oOpaxenune 17 Hocurens mnpexacrasiseT coOoH
n300pakeHHe Ul YKa3aHUsl LeJIEBOr0 HOCUTENS M MOXET BKIIOYATh B ceOs JIMIO WM 4YacTh
TeJIa LeJIEBOTO HOCUTEIS.

[0095]

Brimykno—Boruyrass 4acte 15 MOXET HMETb MHOXECTBO BBINYKJIO—BOTHYTBIX
KOH(purypauuidi. MHOXECTBO BBIYKJIO—BOTHYTHIX KOH(UTYPALIUH MOTYT Pa3iHyaThCs Mo OO
U3 XapaKTePUCTUK, MPEACTABIIOMUX co00i (HOPMY BBIMYKIO—BOTHYTOH YaCTH B IJIOCKOCTH,
BBICOTY BBINYKJIO—BOTHYTOM 4YacTH W JJIMHY M IIMPUHY BBINTYKJIO—BOTHYTOM 4dacTu. Popma
BBIITyKJIO-BOTHYTOM YacTH B IUIOCKOCTH MPENCTaBJIsAeT COOOH (OpMy BOTHYTOM YaCTH HIIH
BBINYKJION YaCTH HAa BUAE B IUIAHE M BKIFOYAET MPSMOYTOJbHYIO (opMmy, Kpyriywo Gopmy u
TpeyroybHyro (opmy. ITOCKONBKY BBIMTYKJIO—BOTHYTas YacTb HMEET MHO)KECTBO BBIYKJIO—
BOTHYTBIX KOH(HIypauui, BBIMTYKJIO—BOTHYTash YacTb MOXeT O0ecneunBaTh EKOPATHUBHBIN
3¢ deKT, KOTOpBIi pa3iuyaeTcss B 3aBHCHMOCTH OT MHOXKECTBA PHCYHKOB oTpaxkeHHid. CBer,
KOTOPBIM MajaeT Ha nepeaHo nosepxHOocTh 10T ynakoBoynoro mucra 10, umeer
YCJIOKHEHHBIN PEXUM OTPAKEHHUM, B PE3YJIbTATE€ 4YEro YJy4dIIAOTCs 3CTETUYECKHUE CBOWCTBA.
IITupuna BBIMYKJIO—BOTHYTON 4aCTH U MUHTEPBAJ MEXKIY BbINTYyKJIO—BOTHYTBIMH YaCTSIMH MOTYT
ObITh MeHble uimu paBHbl 2,0 MM. IIlupuHa BBINMYKJIO—BOTHYTOH YacTH MPENCTaBIsAET COOOMH
IJIMHY BOTHYTOM YaCTU WJIM BBINYKJIOM YaCTU B HANPABJICHUU LIUPUHBL, U MHTEPBAT MEXIY

BBIITYKJIO—BOTHYTbIMHU YaCTAMU NPCACTABJISACT coboi HUHTEPBAJ MCXKAY BOTHYThIMU YaCTAMU UJIA
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MHTEPBAJl MEXAY BBIMYKJIbIMH YacTsIMHU. BBIMyKJIO—BOTHyTas 4acTb C MaJlbIMH pa3Mepamu
pacnoyioKeHa Ha IepefHed IOBEPXHOCTH YMNAaKOBOYHOIO JIMCTA, W IMO3TOMY CBET Jierde
mud@y3HO OTpaxkaeTcsl Ha MepeaHel MOBEPXHOCTH YIAKOBOYHOIO JIUCTA. B pesynbraTe MokeT
YCUJIMBATbCS JAE€KOpaTUBHBIA 3¢ddext or auddy3HOro orpakeHHsi CBETa, U IMOSTOMY MOXKET
NPOSIBJIATECS  JKeNaeMblil  ekopaTuBHbI d(dexT. IllupuHa BBIMYKIO—BOTHYTOH YacTH U
MHTEPBAJI MEXY BBIMYKJIO—BOTHYTBIMHU YaCTAMHU 00Jiee MPEAIOYTUTEIBHO MOTYT OBITh OOJIbIIe
unu pasHbl 0,5 MM 1 MeHblIe uiu paBHbl 1,0 MM, U, CJI€IOBATEIbHO, MOXKET JOMOJHUTEIBHO
ycunuBatbes d¢dexkt mupdy3HOro orpaskeHuss cBeTa. B pesysbTare JErko MpOsBIISETCS
JKeJTaeMbIil IeKOpaTHBHBIHN 3P (PeKT.

[0096]

@dur.5 mnpencraBnser coboil yBenuueHHbI BuA B TulaHe vactu C B 30HE,
nepeKphIBaroleil n3o0pakeHue Hocutens. Pur.6 mpeacraBnseT COOOH BUI YHIAKOBOYHOTO
aucTa B paspese no jquHuu D-D, mokaszanHoH Ha ¢ur.S. Jlnamerp TOUeK OKpAIIEHHOrO CJIOS B
3oHe R1, xoropas oOpasyer rna3 Ha M300pa’k€HUN HOCHUTENS, MOXKET OBbITh OOJbINE JHaMeTpa
TOUEK OKPALIEHHOTO CJIosi B 30He R2, koTtopas obpa3yeT OKpeCTHOCTh Ijia3a Ha M300pakeHHH
HocuTensi. COOTBETCTBEHHO, a3 HA N300PaKEHUH HOCUTENS] CTAHOBUTCS IUIOTHO OKPALIEHHBIM
U MOKeT OBbITh CHeJaH JIETKO BHIUMBIM. BbICOTa BBIMYKJIO-BOTHYTOH udacth 15 B 30He RI,
KOoTOpasi odpasyer ria3, MOKeT ObITh OOJIbIIE BBICOTHI BHITYKJIO—BOTHYTON 4acT 15 B 30He R2,
KOTOpasi o0pasyeT OKPeCTHOCTh ria3a. D¢dekt orpaxkeHus B 30He R1, koTopast obOpasyer rias,
YCHJIMBAETCS, U IJ1a3 MOXKET ObITh CIeNIaH JIETKO BUAUMBIM. BeInykiio—BorHyTas yacte 15 B 30He
R1, kotopas oOpasyer ria3, MOKET UMEThb PEryJSIPHOE PACIOJIOXKEHHE, U BBIMYKJIO—BOTHYTas
gacte 15 B 30He R2, kortopas oOpa3yer OKpecTHOCTb TIJla3a, MOXET HMMETb HeperyJspHoe
pacnonokeHne. 3oHa R2 okpecTHOCTH rya3za mpeacTaBisieT coOOH 30Hy, KoTopas obpasyer
KOy, U HeperyJsipHas popMa MOKeT 00eCIIeYuTh TEKCTYPY, TOTOOHYIO KOXKeE.

[0097]

3a cuer KOMOMHALMU BBIMYKJIO—BOTHYTOW 4acTu 15 m okpameHHOro cyiost 12 moxer
NPOSIBJIATHCST YCIOKHEHHBIA JEKOPATUBHBIA 3(PQEKT, KOTOPBIH COOTBETCTBYET H300PA’KEHUIO.
BoInykio—BorHyTasi KOH(UTyparusi BbITYyKJIO—BOTHYTOH YacTH, MEPEKPBIBAIOLIEH N300paskeHrne
HOCHUTEJIS, MOXET OBbITh BBITIOJHEHA OTJIMYAIOIICHCS OT BBIMYKJIO—BOTHYTOH KOH(HTrypauuu
u3o0pakeHust Ayl UAeHTUQUKAWMH. BBIMyKI0O-BOTHYTas KOH(pUrypauuss H300pakeHus
HOCHUTENII MOXET NPUHUMAaTh (POpMy HeperyJsipHOH BBINYKJIO—BOIHYTOH KOH(Hrypauuu ¢
3JIEMEHTaMH YMEHBIIEHHOTO pa3Mepa il JIETKOTO FeHePHPOBAHUS TEKCTYPhI, IIOAOOHON KOXKe.
BoInykino—BorHyTasi KOH(GUTypamus BbITyKJIO—BOTHYTOH YacTH, NMEPEKPBIBAOLIEH N300paskeHHe
16 nna upeHTUPUKALMH, MOXKET NPUHUMATh (OPMY PEryJsipHOH BBITYyKJIO—BOTHYTOH
KOH(Urypauuu, 4ToObl caenath WHGopManuo il uaeHTudukanmu o6onee 3ametHol. Crenyer
OTMETHTb, YTO BBINYKJIO—BOTHYTast KOH(HUrypamus ¢ 3JEMEHTAMH YMEHBLIEHHOTO pa3Mepa
npeacTaBisieT co0oi KOH(Urypauuio, B KOTOPOH IIHPHHA BBITYyKJIO—BOTHYTOH YacTH U JUIMHA
BBIYKJIO—BOTHYTONH 4YacTU Maibl. B 4acTHOCTH, IIMpPHHA BBIMYKJIO—BOTHYTOH 4acTH B 30HE,
KOTOpasi oOpa3yeT KOXy, MOKET ObITb MEHbIIE IIHPHHBI BBITYKJIO—BOTHYTOH YacTH B 30HE,

KOTOpasi o0pasyeT Apyrue 4actu (30Hy BOKPYT KOXU) m3oOpakeHuss Hocutensi. [LoCKOIbKY
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IIMPHHA BBIMYKJIO—BOTHYTOH YacTH B 30HE, KOTOpask 00pa3yeT KOy, Maja, KOrja Mojib30BaTelb
Kacaercss M300pakeHMsI KOXKH, TEKCTypa OIIYINAeTCsl Kak riankas. Msrkas TeKCTypa 30HBI C
n300pakeHNeM KOXKH MOXET CO3/1aTh BIEYATIIEHHE TOrO, 4TO O0ECHEeYMBAETCS MATKOCTb IS
KOXKH, W BIIEYATJIEHHE TOrO, YTO BIUTBLIBAIOLIEE HU3JENIHNE, KOTOPOE KOHTAKTHUPYET C KOXKEH,
apnsieTcs MarkuM. Kpome toro, ¢popma BBIMYKJIO—BOTHYTON YacTH B TUNIOCKOCTH B 30HE, KOTOpast
oOpasyer KOXy, NpPEANOUYTHTENbHO NpeAcTaBisier coboil smmnTayeckyro (opmy wiam
IPSIMOYTOJIbHYIO (OpPMy, KOTOpast He SIBJIeTCS TOYHO Kpyrioil ¢opmoit. Ecnu Beimykino—
BOTHYTasl 4aCTh MMEET TOYHO KPYIJIyK (OpMY, BBIMYKJIO—BOTHYTas 4acTb MOXKET CO3/1aBaTh
TaKOH BU3yaJbHbIH 3 ek, kak OyaTO BBIMYKIO—BOTHYTas YaCTh MPEACTABISIET COO0M KOKHYIO
coilib.  [IOCKONBKY  BBIMYKJIO—BOTHYTash YacTh HMEET JJUIMNTHYECKY0 (opMy MM
NPSIMOYTOJIbHYIO (hopMy, MOKET OBITh OOecIeYeHa riaakas TeKCTypa.

[0098]

Kak nokaszano Ha ¢ur.2 u 3, BOUTHIBAIOIINE U3AEIHSI MOTYT OBbITh CJIOXKEHBI B CTONY B
HaIpaBJeHUU TONMUHBL ['paHnna 23 Mexay BIUTHIBAOIMMU HM3AEIUSMU MOXET MPOXOAUTh
BJIOJIb TMPOAOJBHOIO HANpPaBJICHUs] W HANPAaBICHUs LIMPHUHBI BIUTHIBAIOLIETO W3AEIHS.
BrnuteiBaromee wusnenwe 20 MokeT ObITh OOpa3oBaHO W3 MaTepuana, KOTOpbIH oOjamaer
I'MOKOCTBIO, TAKOTO KaK HETKAHBIM MaTepHaj. YTJIOBas 4acTh BHEUTHEH (POPMBI BIUTHIBAIOLIETO
U3ZeNusl He SBIAETCS NPSAMOJIMHEHHOH, HO UMEET TEHAEHLMIO ObIThb KPHUBOJWHEHHOM.
CnenoBarenbHo, paccrossHue D1 Mexny MoBepxXHOCTbIO 22 BIUTHIBAIOLIETO W3JENMs, KOTOpas
pacroyio’keHa Tak, 4TO OHa oOpalleHa K yMakoBOUHOMY JHUCTY 10, u 3amHeill MOBEPXHOCTBIO
ymakoBoyHOro jucra 10 jerko u3MeHsiercs BOMU3M TpaHULbl 23 MeXIy BIUTHIBAIOIIUMU
mnenusmu 20. Korna riybuna, onpenensiemast OT ynakoBo4HOro jucra 10 1o nmosepxHoctu 22
U3/1eJIMs, U3MEHSIeTCsI, CBET U Te€Hb OOPa3yloTCsi BHYTPHM YHMAkOBOYHOro jiucta 10, U mosTomy
BU3YaJIbHBIN 3P (EKT JerKo M3MEHSIeTCsl IPH BH3YAJbHOM PAaClO3HABAHUU YIIAKOBOYHOTO JIUCTA
10 co cropons! nepenuei nosepxHoctu 10T ynakosouHoro aucta 10. B wactHOCTH, B HacTy, B
KOTOPOH pacCTOSTHHE B HANpaBJICHUH TJyOHMHBI, ONpeaesieMoe OT yIMakoBOYHOro Jyiucra 10 1o
MOBEPXHOCTH 22 W3NeNUsi, SBISIETCS OOJNBIIMM, T€Hb SIBJSIETCS TEMHOW, W MO3TOMY SIPKOCTh
YIAKOBOYHOrO jcta 10 CTaHOBUTCS HU3KOH. B wacTu, B KOTOpON pacCTOsIHUE B HAIPaBJIEHUU
IIyOMHBI, OMpeneNsieMoe OT YIMaKOBOYHOro Jiucra 10 [0 MOBEPXHOCTH H3AEIHS, SIBJISETCS
MajblM, TE€Hb SIBJISIETCS CBETJIOH, M MO3TOMY SPKOCTh YMAakOBOYHOro ymcra 10 craHoBUTCS
BbicOKOW. [lo MeHbIIell Mepe, OAWH W3 3JEMEHTOB, MPEACTABISIOMUX COOOH BBIMTYKJIO—
BOTHYTYIO HacTh 15 W OKpameHHbl ciod 12, MokeT ObITh PacroJOXKeH B 30HE, MPOXOASLIEH
MOBEPX IPaHULBl 23 MeXIy BNUTHIBAOIMUMU u3fenausMu 20. I10CKOabKy BBIMYKIO—BOTHYTasi
yacTb 15 pacnosiokeHa B 30HE, MPOXOAALIEH MOBEPX IpaHMLbl 23 MeXAYy BIUTBIBAIOLIUMU
m3nemusiMi 20, M3MEHEHHe SIPKOCTH, OOyCIOBJIEHHOE TpaHuled 23 MeXAY BIHUTHIBAIOIIUMHU
u3aenusiMi 20, MOXKET OBITh CIIEaHO MOYTH HE3aMETHBIM 32 CUET JEKOPATUBHOTO >(deKTa oT
BBINYKJIO—BOrHYTOM 4actu 15. B pesynprare MOXKET JIErKO MPOSIBIATHCS —JKEIAEMBIN
nexopaTuBHbIN 3 dexT or ymakoBouHoro ymucta. KpoMe Toro, mockoyibky OKpamieHHbIH ciioi 12
pPacmoyIOKEH B 30HE, MPOXOMALIEH MOBEPX IpaHULbl 23 MEXAYy BIMUTHIBAOIIUMH H3EIUSIMHU,

HU3MCHCHHE SIPKOCTHU, O6YCJ'IOBJ'IGHH06 FpaHHHefI 23 MCKAY BIUTBIBAIOIIUMHA U3OCITUAMU, MOXKET
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OBITH CHENAHO IMOYTH HE3aMETHBIM IOCPEINCTBOM JEKOPAaTUBHOIO 3(dekra OT OKpameHHOro
cios 12.

[0099]

BrniuteiBaromee nznenue 20 umeeT MOBEPXHOCTh 22 U3EIUsl, KOTOPasi PacojoKeHa TakK,
yro oOHa oOpameHa K ynakoBoyHomy Jsucty 10. Oxpamennas 30Ha 21 MoxeT ObITh
NpeayCMOTPeHa Ha TOBepXHOCTH 22 u3nenus. Our.6 npencrasiser coO0il yBeTUUEHHBIN BHUI B
iane 4vactu E, mokasanHo# Ha ¢ur.l. @ur.6 nokasbiBaeT OKpalleHHYI 30HY 21, koTtopas
MOJKeT OBbITh BH3YaJIbHO paclO3HaHAa CKBO3b ynakoBo4HbIA JUCT 10. OxpamenHas 3ona 21
MOJKeT OBbITh MPENyCMOTPEHa Ha HAPYKHOM JIHCTE, KOTOPBIi 00pa3yeT HapyKHYIO MOBEPXHOCTb
BIUTHIBarOIIEro w3aenuss 20, WM MOXKeT ObITh NPEAyCMOTPEHAa C BO3MOXKHOCTBIO €€
BU3YaJILHOIO PACIO3HABAHUs CKBO3b HApy»KHbIN JUCT. [I0 MeHbLIEH Mepe, ONUH U3 3JIEMEHTOB,
NPEACTABISIIOIUX COOOH BBIMYKJIO—BOTHYTYIO YacTh 15 1 OKpaiueHHbIH ci1oi 12 ymakoBOYHOTO
mucta 10, MoxeT OBITH PACHOJIOKEH B 30HE, MEPEeKphIBAOLICH OKpameHHyr 30HYy 21. Ecmm
OKpaumleHHass 30Ha 21 sBonuTbiBaromero wusgenus 20 CIMIIKOM 3aME€THA IMPU BU3YAJIbHOM
pacno3sHaBaHUM YMAKOBOYHOro jucra 10 cHapyku, CylIeCTBYeT BO3MOXKHOCTB TOrO, 4TO
NOJIb30BATENI0 OyJEeT HEJEerKO OCO3HATh JeKOpaTuBHBINA 3(¢dekr or ymakoBouHoro jucra 10.
Oxpamennas 30Ha 21 BuThIBaromero usaenusi 20 MOKeT ObITh CHIeaHa IMOYTH HEe3aMEeTHOH 32
CUET IEKOPaTUBHOIO 3¢ QeKTa, CO34aBA€MOro BIMTYKJIO—BOTHYTOH YacThiOo 15 MM OKpaleHHbIM
cinoem 12, u nekoparuBHbIA 3P QeKkT oT ynakoBouHOro jmcra 10 mMoxkeT ObITh CIeNiaH JIETKO
BUAMMBIM. B pesynbrare moxer Oosee 3P(HEKTUBHO NMPOSBIATHCS JKEJTAeMbIi JEeKOPaTHBHBIHN
s¢dexT ot ynakoBouHoro Jyiucta 10.

[0100]

Oxparuennas 30Ha 21 BkiIo4aeT B ce0s MHOKECTBO KOH(HIypaLii/puCyHKOB U MOXKET
ObITh OOpazoBaHa Tak, YTO KOH(QUIYpPAaLMU OKPALIEHHBIX 30H 21 COCEOHMX BIUTHIBAOIIUX
u3genuii OynyT orinuuaTthest Apyr ot apyra. Korma okparneHHast 30Ha 21 Bkio4aetr B cebs
MHOXKECTBO KOH(HUTYpaLMil/pUCYHKOB, TPOSIBIISETCS AEKOpaTUBHBIM 3((GEKT OT Kakaon
KOH(HTypaLnn/KaKI0ro puCyHka. B pesynbTare OKpalleHHYH) 30HY BITUTHIBAOIIETO H3IEIIHSI
20 Oynmer nerde yBumeThb. OkpaineHHass 30Ha 21 BruTbiBaromero usneius 20 Moxer ObITh
CleJlaHa TIOYTH HE3aMETHOH 3a CYeT JEeKOpaTUBHOro >¢dekra oT ymakoBouHoro jucra 10, u
IeKOopaTuBHbIH 3(dexkT oT ymakoBouHoro Jjmcra 10 Moxer OBITh cHeNaH JIETKO
BUJAMMBIM/3aMETHBIM.

[0101]

Kax mokazaHo Ha ¢ur.6, mo MeHblIel Mepe, OAMH M3 3JIEMEHTOB, MPEACTABISFOIINX
co0O# BBIMYKJIO—BOTHYTYIO 4YacTh 15 W OKpalleHHBbIH CJIOH ymakoBoyHOro jmcra 10, mMoxer
NPOXOAWTh B HANpPABICHUHU, MEPECEKAKOLIEM HAMpPAaBICHUE MPOXOXKAECHUS TIpPaHULBI 23.
ITockonbky rpanuna 23 Mexay BIUTBIBAOIIUMY U3AEIUSIMU UMEET TEHIECHLUIO CO34aBaTh TEHb,
SPKOCTb YIIAKOBOYHOTO JINCTA UMEET TEHACHLMIO ObITh HU3KOH. YacTh, B KOTOPOH MPOSIBISAETCS
IeKOPaTUBHBIA 3(P(eKT OT BBIMYKIO—BOTHYTON 4acTH 15 miM OKpameHHOro ciosi 12, mpoXoauT
B HANpPAaBJICHUM, MEPECEeKAroLEeM TrpaHuly 23 MeXAy BIUTBHIBAIOLUIMMU  HU3ACIUAMHU.

CJ'IeI[OBaTeJ'IbHO, CBC€T U TCHb Ha I'paHULIC 23 MCKAY BIUTBIBAOIUMUA HU3ACIHUAMHU MOTYT OBITH
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CAeNaHbl TOYTH HE3aMETHbIMU. B pesynbTaTe MOXKET JIETKO TMPOSIBISITBCS —>KEIaeMbIi
IEeKOPATUBHBIA 3PPEKT OT YIIaKOBOUHOTO JIUCTA.

[0102]

Jlanee omnucaHa yNakoBKa C BIUTBHIBAIOIIUM H3JE€JIMEM COIJIACHO APYTOMY BapUaHTY
OCYLIECTBJIEHUS. Y TAKOBOYHbIN JIUCT YIIAKOBKH C BIUTBHIBAIOLIUM U3JEJIUEM COIJIACHO APYTOMY
BApPHUAHTy OCYLIECTBIICHHsS] HEOOs3aTeNbHO IOJUKEH BKJOYATh B ce0si OCHOBHOHM ciow 11.
OxpateHHblil ciol 12 yrnakoBOYHOIO JIMCTA MOXKET CIYXHUTh B KaueCTBE OCHOBHOro cyost 11.
Kpome Toro, ynakoBOYHBIH JIUCT HEOOSI3aTENBHO NOJKEH BKJIIOYATh B Ce0s OKpAIEHHBINA CJIOH
12.

[0103]

Hacrosimee wu300pereHrne OBbUIO OMHMCAHO MOAPOOHO CO CCBUIKOW HAa BapUAHTHI
OCYIIECTBJICHUs], ONMUCaHHbIe Bbile. OMHAKO JJIS CIELUATUCTOB B JAHHOW OOJACTH TEXHUKH
OYEBHJIHO, YTO HACTOsIIee H300peTeHHe HE OrpPaHHYCeHO BApUAHTAMH OCYINECTBIICHUS,
OMKCAHHBIMH B JaHHOM JOKyMeHTe. Hactosiee nzobpereHre MoxeT ObITh peau30BaHO B BUME
MONU(UIIMPOBAHHBIX U W3MEHEHHBIX BAPHAHTOB OCYINECTBJICHHsS O€3 OTXOAa OT CYIIHOCTH H
o0BeMa HaCTOALIEr0 M300pETEHUs], ONPENETICHHBIX MMOCPEICTBOM OIMUCAHHUA 00beMa (PopMyJIbI
n3o0perenusi. COOTBETCTBEHHO, ONMUCAHWE B JAaHHOM JOKYMEHTE NpPEAHA3HAYEHO IS
WLTFOCTPALMH, U TIPEyCMOTPEHO, YTO OHO HE UMeET KaKOro—JIMOO OrpaHUYMBAIOIIETO 3HAYCHUS
10 OTHOILIEHHIO K HACTOSIIEMY H300PETEHUIO.

[0104]

Bce conepsxanue 3asBku Ha nateHT Anonun Ne 2017-129270, nonannoit 30 urons 2017,
U BCe copaep:kaHue 3asaBkU Ha narteHT Snonmm Ne 2017-129256, nomannon 30 urons 2017,
BKJIFOUEHBI B JAHHBII JTOKYMEHT ITyTEM CCBUIKH.

[[TPOMBIIIJIEHHAA TTPUMEHUMOCTD |

[0105]

CoryacHO BapHWaHTaM OCYIIECTBJICHMs, OMMCAHHBIM BBIIIE, MOXET ObITh MPEIIOKEHA
yIaKOBKa C BIIUTBHIBAIOIIMM U3ZIENIHUEM, KOTOpPas MOKET CO3[aBaTh IEKOPATUBHBIN 3(QeKT,
KOTOpPBbIM  Mpeamnojaraercs O0EeCneYnTb  MOCPEACTBOM  JIEKOPATUBHOrO  odopmIieHws,
MPENYyCMOTPEHHOIO Ha YIIAaKOBOYHOM JIUCTE.

[IIEPEYEHB CCBHIJIOYHBIX ITO3UIIUIN]

[0106]
1 yIaKOBKa C BIIUTBIBAIOIIUM H3JIEIHEM
10 YIAKOBOYHBIH JIUCT
11 OCHOBHOM CJIOU
12 OKpAalIEeHHbIN CJIOU
13 NOJIMMEPHBIN CJIOU
15 BBINYKJIO—BOrHYTasl 4acCThb
20 BITUTBIBAIOILEE U3IENHE

21 OKpallleHHasl 30Ha
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MOBEPXHOCTDb U3ACITUA

rpaHula

24
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®OPMYVYJIA H30BPETEHUA

1. YnakoBka C BIUTBIBAO LM U3AEIUEM, COAEPIKALIAs:

BIIUTBHIBAIOILEE U3ACIIUE; U

YIIaKOBOYHBIN JIUCT B (POpMe MeIIKa, KOTOPbIH 00ecreunBaeT ynakOBbIBAHHE MHOKECTBA
BIIUTBIBAIOIINX U3AENUHN, IPU 3TOM

YIaKOBOYHBIN JIUCT UMEET BBIYKJIO—BOTHYTYIO 4acTh, MPEAYCMOTPEHHYIO HA NepeaHei
MOBEPXHOCTHU YIIAKOBOYHOIO JIUCTA, U

3aHsIs1 TIOBEPXHOCTh YIMAKOBOYHOIO JIMCTA SIBJsIeTCs Oojiee TIAJKOH, YeM TMepenHsis
MOBEPXHOCTD YIIAKOBOYHOI'O JIUCTA.

2. YnakoBKa ¢ BOMTBIBAIOLIUM U3JEJIUEM 1O M. 1, B KOTOpOit

IJISHLEBUTOCTh NEPEIHEN MOBEPXHOCTH YMAaKOBOYHOIO JINCTA MEHbIIE IISTHUEBUTOCTH
3a/HEH OBEPXHOCTH YIIAKOBOYHOTI'O JIMCTA.

3. YmaxkoBKa ¢ BIUTHIBAIOIINM U3AENIHEM 1O 1.1 uiu 2, B KOTOpon

BBICOTA BBINYKJIO—BOTHYTOH YacTu Ooinpine wiu paBHa 0,8 MKM, NPEANOYTHTEIBHO
Oonbine nmm pasHa 1,2 MKM 1 OoJiee MpennouTHTETbHO Ooblne WK paBHa 1,5 MKM.

4. YrakoBKa ¢ BOUTBHIBAIOIIUM H3/EIHEM 110 JII00OMY U3 IL.11. 1-3, B KOTOpOH

LIMPUHA BBIMYKJIO—BOTHYTOH YaCTHU M MHTEPBAJ MEKAY BbINYKJIO—BOTHYTBIMH YaCTAMHU
MEHbIIIe WK paBHBI 2,0 MM U MPEANOYTHTEIHHO OOJbINe WiId paBHBI 0,5 MM W MEHBIIE WJIH
paBHbI 1,0 Mm.

5. YnakoBKa ¢ BIUTBIBAIOIIUM U3AEJIUEM IO I.1 uiu 2, B KOTOPOU

M3ruOHAs JKECTKOCTh yIaKOBOYHOrO JicTa Gombuie wmn passa 0,07 x 10~ Hem/M |, u

>
COIPOTHBJIEHHE YITAKOBOYHOTO JIUCTA U3rMOy Ooublie min paBHO 53,0 MM.

6. YakoBKa ¢ BIUTHIBAIOLIUM U3JIEJIUEM I10 JIF0OOMY U3 I1.11. 1-4, B KOTOpO#

YIaKOBOYHBIN JIUCT BKJIFOYAET B ceOsl MOJMMEPHBIH CJIOH, KOTOPbIH 00pa3yeT BBIMYKJIO—
BOTHYTYK0 YaCTb, M OCHOBHOW CJIOH, KOTOPBIA pAacCMOJOXKEH Ha 3aJHEeH TMOBEPXHOCTH
YIAKOBOYHOTO JIUCTA.

7. YIakoBKa ¢ BIUTHIBAIOIINM U3AEIUEM M0 1.6, B KOTOPOH

NOJIMMEPHBIN CJIOW BKJIOYAeT B Ce0s CMOJIy, OTBEPIKTAIOIIYIOCS TIOA JEeHCTBHUEM
yIBTPAPUOIIETOBOTO U3NTYUEHUSI.

8. YnakoBKa ¢ BIUTBHIBAIOIINUM U3AEIHUEM IO 1.6 Uin 7, B KOTOPOH

cpennee otkjonenue (SMD) onenuBaemoii nocpencrsom KES (cucmemsr oyenxu
Kasabama) 1mepoxoBaTOCTH TOBEPXHOCTH, IMPEACTABISIONIEH COOOW 3aHIOK TOBEPXHOCTb
OCHOBHOTO CJIOsI, MEHbLIE WK paBHO 0,8 U mpeanodTuTeNbHO Oosbine nin paBHO 0,2 1 MEeHbLIE
unu pasHo 0,3.

9. YakoBKa ¢ BIUTHIBAIOIINM U3JIEJINEM I10 JIFOOOMY U3 I1.11.6—8, B KOTOPOit

CTaHJAPTHOE OTKJIOHEHHE TOJIINHBI OCHOBHOIO CJOs MeHblle wiu paBHo 10% ot
CpeIHEe! TOIIIHUHBI OCHOBHOIO CJIOSI.

10. YnakoBKa C BIUTBIBAIOILINM U3ZEIHEM I10 JFOOOMY M3 I1.11.6—9, B KOTOPOH

cpenHee otkiaoHeHne (MMD) xkoadduimienTa TOBEPXHOCTHOTO TPEHHS 3aIHEH

MIOBEPXHOCTH OCHOBHOT'O CJIOsI MeHbIe uii paBHO 0,01 1 npennoyTuTenbHo OOJbIIe WM PABHO
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0,004 u menbue unu pasHo 0,006.

11. YnakoBka ¢ BIUTBIBAIOLINM U37eNUeM 1o Jrobomy u3 1.1 1-10, B koTopoi

BIIMTBHIBAOIEE U3EJINE UMEET MOBEPXHOCTb M3AENHs, KOTOPasl PacHoJIOkKEHa TaK, 4TO
OHa o0palleHa K yIakOBOYHOMY JIUCTY,

JlaHHAasl TIOBEPXHOCTDb U3/1EJIUs BBIITOJIHEHA C OKPALIEHHON 30HOU, U

BBIITYKJIO—BOTHYTasl 4aCThb PACIOJIO’KEHA B 30HE, NEPEKPHIBAIOLIEH OKPALICHHYIO 30HY.

12. YakoBKa ¢ BOMTBIBAIOIINM HU3JeJIHeM 110 JiroboMy u3 1. 1-11, B koTopoit

BBINYKJIO—BOTHYTasl 4aCTh PACMOJOKEHA B 30HE, MPOXOIALIEH MOBEPX I'PAHULIBI MEXKIY
BITUTBHIBAIOIIIUMHU U3JIETHSIMH.

13. YnakoBka ¢ BIUTHIBAIOIIUM U3AEIHUEM IO I1. 12, B KOTOpOH

BBINYKJIO—BOTHYTasl 4YacTh NPOXOAWUT B HAIPAaBJICHUH, INEPECEKAIOLIEM HAMpPaBJICHUE
MIPOXOXKACHUSI JAaHHON IPaHULIBL

14. YnakoBKa ¢ BIUTBIBAIOIIMM U3AEIHEM MO Jr000oMy u3 1.11.6—10, B KOTOpOIt

YIaKOBOYHBIN JIUCT BKIIFOYAET B CeOs OKPAIIIEHHBIN CJION, KOTOPBINA PACIIONIOKEH MEKITY
MOJIMMEPHBIM CJIOEM U OCHOBHBIM CIIOEM.

15. YnakoBka ¢ BIUTHIBAIOIIUM U3AEJIHEM IO I1. 14, B KOTOpOH

BIIUTBHIBAOIIEE U3E/INE UMEET MOBEPXHOCTb M3AENUs, KOTOPasi PacHoJIOkKEHa TaK, 4TO
OHa o0palieHa K yIakOBOYHOMY JIHCTY,

JaHHAasl TIOBEPXHOCTDb U3/€JIUs BBIITOJIHEHA C OKPALIEHHOW 30HOU, U

OKpALLEHHBIN CJION PACIONIOKEH B 30HE, MEPEKPHIBAIOIIEH OKPALIEHHYIO 30HY.

16. YnakoBka ¢ BOMTBHIBAIOLIUM HU3AeIUEM IO I1. 14 uin 15, B kOTOpOit

OKpAlICHHBbIM CJIOM pacHoJIOKEH B 30HE, MPOXOISINEH IOBEPX TIPaHULbl MEXIy
BIIUTBIBAIO UMY U3JETHSIMH.

17. YnakoBKa ¢ BIUTHIBAIOLIMM U3ZETHEM MO JIoOoMy 13 1.11. 14—16, B KOTOpOI

YIIaKOBOYHBIN JIHCT UMEET M300pakeHHe HOCUTENSI, KOTOPOE BBIIOJIHEHO MOCPEACTBOM
OKPAIIEHHOTO CJIOSI U 0TOOpasKaeT HOCUTENISI BITUTHIBAIOIIETO H3AEIIHS,

BBIyKJIO-BOTHYTasl 4YacTh paCIOJOKE€HA B 30HE, KOTopas oOpasyeT ra3 Ha
U300pakeHUU HOCHUTEJIS, U

BBICOTA BBIMYKJIO—BOTHYTOM YacTH B 30HE, KOTOpas oOpasyeT rias, OOyblIe BBICOTHI
BBIITyKJIO-BOTHYTOM YacTH B 30HE, KOTOpas 00pa3yeT OKPECTHOCTh TIJla3a Ha HM300paKeHUH
HOCHTEJISL.

18. YmakoBka ¢ BOUTHIBAIOLIUM H3AEUEM 10 JTI0O0MY U3 I.11. 14—16, B KOTOpOit

YIIaKOBOYHBIN JIUCT UMEET M300paskeHHe HOCHUTENS, KOTOPOE BBIOJHEHO MOCPENCTBOM
OKPAIIEHHOTO CJIOSI U OTOOPaKaeT HOCUTENIST BITUTHIBAIOILETO H3IEIIHS,

BBITyKJIO-BOTHYTasl YacTb pAacloJIO)KEHAa B 30HE, KOTopas o0pa3syer KOXy Ha
n300paKeHNHU HOCHUTEJIS, U

IIMPHHA BBIMYKJIO—BOTHYTOH YacTH B 30HE, KOTOpas 0Opa3yeT KOy, MEHbIIE HIMPUHBI
BBIITYKJIO—BOTHYTOM 4YacTH B 30HE, KOTOpas o0pa3yeT OKPEeCTHOCTh TIJla3a Ha HM300paKeHUU
HOCHTEJISL.

19. YakoBka ¢ BOUTHIBAIOLINM H3AEJHEM 110 Jrobomy u3 m.m. 1-18, B koTopoii
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BBIITyKJIO—BOTHYTasl 4YaCTh MMEET MHO)KECTBO BBIITYKJIO—BOTHYTHIX KOHPHUTYpaLHid, 1

MHOYKECTBO BBINYKJIO—BOTHYTBIX KOH(UIypaluil pa3jnyaroTCs 1O, IO MEHbIIEH Mepe,
OJHOW W3 XapaKTEePUCTHK, MPEACTABISIOINUX CO0OH (OpMy BBINMYKJIO—BOTHYTOH YacTU B
IIJIOCKOCTH, BBICOTY BBINTYKJIO—BOTHYTON YaCTH U JUIMHY U LIUPUHY BBINTYKJIO—BOTHYTOU YaCTH.

20. YnakoBKa ¢ BIUTHIBAIOIINM U3EIUEM, COACP KALIAs:

BIIUTBHIBAIOILEE U3CIIUE; U

YIaKOBOYHBIN JINCT B (hOpMe MeIIKa, KOTOPBIH 00ecneunBaeT ynakOBbIBAHNE MHOXKECTBA
BIUTBHIBAIOIINX WU3J1EJINH,

IIPU 3TOM

YIAKOBOYHBIN JINCT UMEET BBINTYKJIO—BOTHYTYIO YacCTh, NIPEAYCMOTPEHHYIO Ha NepeaHen
MOBEPXHOCTH YITAKOBOYHOTO JIUCTA, M OKPALICHHBIN CJIOH, 0OPa30BaHHBIA M3 CKOIUIEHUS TOYEK,
U CTaHJApTHOE OTKJIOHEHHE JUaMETPOB TOYEK OKPALIEHHOIO CJI0s MeHblle uinu paBHo 10% ot
CpPEeIHero AuaMmeTpa.

21. YnakoBka C BOUTBIBAKOLIUM U3aeaueM o m.20, B KOTOpOil

CTaHJApPTHOE OTKJIOHEHHE UaMEeTpPOB TOYEK MeEHblle MWW paBHO 5% OT CpenHero
auaMeTpa.

22. YnakoBKa C BOUTHIBAOLIUM H3aenueM 1o 1.20 wiu 21, B koTopoit

CTaHAAPTHOE OTKJIOHEHUE JUAaMETPOB TEX TOYEK M3 MHOXKECTBA TOYEK, KOTOpPBIE
00pa3yroT OAWH H TOT e LIBET, MEHbIIIE WIH PaBHO 5% OT CpeqHEro AuaMeTpa.

23. YrakoBKa ¢ BOUTHIBAIOIIUM H3ZeNIHEM O I0OoMy 13 1m.11.20—22, B KOTOpOH

CTaHAAPTHOE OTKJIOHEHHE AUAMETPOB TOUEK B 30HE, NMEPEKPBIBAIOLIEH BOTHYTYIO 4YacCTb
BBINIYKJIO—BOTHYTOM 4YaCTH, U JUAMETPOB TOYEK B 30HE, MEPEKPbIBAIOIINEH BBINTYKIYH 4YacTb
BBIITYKJIO—BOTHYTON 4aCTH, MEHbIIIE U PaBHO 5% OT CpeIHEro TUaMeTpa.

24. YnakoBKa ¢ BOUTHIBAIOIINM H3JEJIUEM 1O JIF0O0My u3 11.11.20-23, B KOTOpOi

BBIYKJIO—BbITHYTasi 4acTb BBINNOJIHEHA IOCPEICTBOM TOJMMEPHOIO CioOs, KOTOPBIH
PacnoIOKEH CO CTOPOHBI NepeHel MOBEPXHOCTH OKPAIIEHHOTO CIIOSI.

25. YnakoBKa C BIIUTHIBAOLIUM U3JETUEM IO 11.24, B KOTOPOil

Pa3HOCTh BBICOTHI BBIMYKJIO—BOTHYTOH 4YacTU B 30HE, B KOTOPOW IMOJUMEPHBINA CJIOW U
OKpALICHHBIN CJIONW MEPEKPBIBAIOTCS, U BBICOTHI BBITYKJIO—BOTHYTOM 4YacTH B 30HE, B KOTOPOU
MOJIMMEPHBIN CJIOW U OKPALUIEHHBIN CIONW HE MEePEKPBIBAKOTCS, MEeHbIIEe Ui pasHa 0,1 MKM.

26. YnakoBKa C BOUTBHIBAIOLIUM U3AEIUEM M0 11.24 uin 25, B KOTOPOi

NOJMMEPHBIN CIIOW BKIOYAET B CE0s CMOJIy, OTBEPIKTAIOIIVIOCS TIOA JeHCTBHUEM
yIBTPaPUOIETOBOTO U3ITyUEHUSI.

27. YrakoBKa ¢ BIUTHIBAIOIIAM H3eNINEeM 1O JTIoOoMy u3 1m.1m1.20—26, B KOTOpOH

BIIUTBHIBAOIIEE U3/E/INE UMEET MOBEPXHOCTb M3AENUs, KOTOPasi PacHoJIOkKEHa TaK, YTO
OHa o0paleHa K yIakOBOYHOMY JIUCTY,

JlaHHAasl TIOBEPXHOCTb U3/€JIHUs BBIIIOJIHEHA C OKPALIEHHOU 30HOH, U,

IO MEHbIIEH Mepe, OAMH U3 3JIEMEHTOB, MPEACTABIAIOMNX COO0M BBITYKIO—BOTHYTYIO
4aCTb U OKPALIEHHBIN CJIOH, PACIIOIOKEH B 30HE, NEPEKPHIBAIOLIEH OKPALICHHYIO 30HY.

28. YmakoBKa C BIUTBIBAIOLINM U3JENUEM I10 JFoOoMy 13 11.11.20—-27, B KOTOPOIA,
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IO MEHbIIEH Mepe, OAWH M3 3JIEMEHTOB, MPEACTABIIOMNX COO0I BBITYKIO—BOTHYTYIO
4aCTb M OKPALUCHHBIA CJIOW, PACMOJOXKEH B 30HE, MNPOXOASLIEH MOBEPX TIPaHULIBl MEXAY
BIIUTBIBAIOIIMMH U3JEIHUIMU.

29. YnakoBKa ¢ BIUTHIBAIOIIUM U3LEJIHUEM I10 I1.28, B KOTOPOH,

1O MEHbLIEH Mepe, OAMH U3 JJIEMEHTOB, NMPEACTABJISIOINUX COOOH BBIMYKIO—BOTHYTYIO
4acTb M OKpALICHHBI CJIOH, NPOXOAUT B HAMpPAaBICHUM, IEPECEKAIOLIeM HalpaBiIeHHe
MIPOXOXKACHUs JAaHHOW MPaHULIBL

30. YnakoBKa ¢ BIUTHIBAIOIUM H3AEIHEM MO JrodoMy u3 m.1.20-29, B KOTOpOi

BBIITyKJIO—BOTHYTasl 4acTb MMEET MHOXKECTBO BBINMYKJIO—BOTHYTBHIX KOH(HUrypauui, u
MHOYKECTBO BBITYKJIO—BOTHYTBIX KOH(UTYPALMI Pa3IHYarOTCs 10, IO MEHBIIEeH Mepe, OHOU M3
XapaKTEPUCTHUK, TMPENCTABISIIOUINX CO00H (OpMy BBIMYKJIO—BOTHYTOM YacTH B IUIOCKOCTH,
BBICOTY BBINTYKJIO—BOTHYTON YaCTH U JUIMHY U IIUPUHY BBITYKJIO—BOTHYTOU 4acCTH.

31. YnakoBka ¢ BOUTBHIBAKOLINUM H3aenueM no n.30, B KoTopon

YIIaKOBOYHBIN JIUCT UMEET M300paskeHHe HOCHUTENS, KOTOPOE BBIOJHEHO MOCPENCTBOM
OKPAIIEHHOTO CJIOSI U OTOOPaKaeT HOCUTENIST BITUTHIBAIOIIETO H3/AEIIHS,

BBITyKJIO-BOTHYTasl dYacTh pAclOJIO(KEHA B 30HE, KOTOpas oOpasyer riia3 Ha
n300paKeHNHU HOCHUTEJIS, U

BBICOTA BBIMYKJIO—BOTHYTOH YacTH B 30HE, KOTOpas obOpasyer rias, Ooiblie BbICOTHI
BBIITYKJIO-BOTHYTOM 4YacTH B 30HE, KOTOpas o0pa3yeT OKPEeCTHOCTh TIjla3a Ha H300pakeHUH
HOCHTEJISL.

32. YnakoBka ¢ BOUThIBAO UM u3aenueM 1o .30 uwium 31, B koTopoit

YIIAKOBOYHBIN JIUCT UMEET U300pakeHHe HOCUTENs, KOTOPOE BBINOJHEHO IOCPEACTBOM
OKPAILIEHHOTO CJIOSI M OTOOpaXKaeT HOCUTEIS] BIUTHIBAIOLIETO U3EIIHS,

BBIYKJIO—BOTHYTasi 4acTh pAacIOJIOKE€Ha B 30HE, KoTopas oOpasyer KOXy Ha
U300paKEHUU HOCUTEIIS], U

IIMPHHA BBIMYKJIO—BOTHYTOH YacTH B 30HE, KOTOpas o0pa3yeT KOy, MEHbIIE IMPHHBI
BBINYKJIO—BOTHYTOM YacTH B 30HE, KOTOpas 00pa3yeT OKPEeCTHOCTh Tjla3a Ha HM300pakeHUH
HOCHTEISL.

ITo noBepenHocTn
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