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CBIIIYYEro 3epHa XJIEOHBIX 3JIaKOB B YCTpPOHCTBO (1) 4epe3 BCTPOCHHYIO B JIMHHIO M3MEPUTEIbHYIO
cTaHnuio (3), KOTopasi aHAIM3UPYeT BHIOpAHHBIC IMapaMeTphl 3€pHA, OAaBaeMOro Yepe3 3arpy304HBINd
xeno0 (2). 3arpy3ounslii xkeno0 (2) mis 3epHa pasrpykaeTcs Ha TOPH3OHTAJIBHBIA COPTHPOBOYHBIH
KoHBeliep (4) 1 3epHa, KOTOPBIN pa3rpykaeT 3epHO B OyHKepsI (5, 6) A1 XpaHEHUs B OTBET HA OIUH WU
Ooee M3MEPEHHBIX MTApaMETPOB 3€PHA, OTIPEICICHHBIX Ha W3MepuTeNbHOU cTaHmH (3). VI3mepurenpHas
craniys (3) IMeeT CeHCOPHBIH 010K (7), KOTOPBIH CONEP)KUT NCTOYHUK CBETa OJIMKHET0 MH(PAKPacHOTOo
JMana3oHa JUls M3JIy4eHUs CBeTa Ha 3€pHO, I10JjaBaeMoe 4epe3 3arpy304HbId xkea00 (2) i 3epHa Wil
yepes COPTHPOBOYHBIN KoHBewep (4) ams 3epHa. CBET OTpakaeTcs OT 3epHa, U AaTduK (7) perucTpupyer
OTpaXEHHBIH CBET JuId oOecriedeHus cnekrpa 3epHa. Cnexrpomerp (8), COSTMHEHHBIH C CEHCOPHBIM
6mokoM (7), mpeobpasyeT CISKTP B OIHO MU 0OJiee COOTBETCTBYIOIIUX MPEABAPUTEIEHO BHIOPAHHBIX
3HAYEHUH mapaMeTpoB 3epHA. 3HaYCHUS apaMeTpPOB 3€pHA, CO3NAaHHBIE CIEKTPOMETPOM (8), OTAI0TCS
Ha KoHTposutep (9). 3arem koHTpOmIep (9) ynpasiser paboToi cOpTHPOBOYHOTO KOHBelepa (4) B oTBET
Ha M3MEPCHHBIC 3HAYCHMS MapaMEeTPOB 3epHA IS MOJadu 3epHA XJICOHBIX 3J1aKOB B OyHKep (5, 6) mis
XPpaHEHHs, IMEIOIUH ITapaMeTp 36pHa, COOTBETCTBYIOIINI H3MEPECHHOMY ITapaMeTpy 3€pHa.
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CIIOCOBb COPTHPOBKHU 3EPHA

0O0aacTh TEXHHKH

JlanHO€ M300peTeHre OTHOCUTCS K Cmoco0y COPTHUPOBKM 3€pHA. B UacCTHOCTH, AaHHOE
U300peTeHNne OTHOCUTCS K YCTPOWCTBY M Crmoco0y COPTHUPOBKH HA JIMHUM 3€pHA XJIEOHBIX
3JIaKOB, C TPOU3BOACTBEHHOHN mpomyckHOW crnocodHocTeio (100 T/4), obecrnedynBarOmInM
WHAVNBUAYAILHOE XpaHEHHEe Ha OCHOBE BBIOPAHHOTO TapaMmerpa 3€pHa XJIEOHBIX 3JIaKOB,

paccMaTpUBaeMoro i COPTHPOBKH.

YpoBeHbL TEXHUKH

Kputepun npuemieMocTy 3epHa XJI€OHBIX 3JIAKOB ISl MCTIOJIb30BAHHS B PA3JIMUHBIX OTPACIAX
NPOMBIIIJIEHHOCTH TPeOYIOT H3MEPEeHHUs psiia MapaMeTpoB 3epHa XJIEOHBIX 3JaKOB. IJTO
obecrnieurBaeT UACHTUPHUKALNIO HANOOJIee IOAXOIAIINX TAPTUH 3epHA XJIEOHBIX 3JIAKOB, & TAKXKe

XpaHEHUEC U MOCIEAYOLICE UCITOJIB30BAHUE OJHOPOAHBIX HapTI/IfI 3€pHa XJIEOHBIX 3/1aKOB.

Hekotopbie COBpeMeHHbIe peLIeHMs, MpeajaraeMbie OOJACTSAM MPOMBIIIJIEHHOCTH ISt
U3MEpeHHUs] MapaMeTpOB KadecTBa 3epHa XJICOHBIX 3J1aKOB, OCHOBAHbI INIABHBIM 00pa3oM Ha
UHIUBUIYATEHOM OTOOpEe Mpol KaXKIOH MOSy4YEeHHOH HACBIMTHOM MapTHH 3epHA XJIeOHBIX 3J1aKOB
C TOCHEAYIOIUM HX HM3MEPEHHeM C MOMOLIbI0 JabopatopHoro obopymoBanusi. Hekotopbie
KOMITAaHUU paspadoTanu crnocoObl U YCTPOWCTBA, MO3BOJISIIOIIHE U3MEPSATh OONBIITNE KOJTUYEeCTBA
3epHa XJEOHBIX 3JIAKOB, HO OrPAaHMYHBAIOIINM (PAKTOPOM OCTAETCS MPOIYCKHAS CTOCOOHOCTB, €
KOTOPOH MOKHO BBITIOJHATE O0pabOTKy ¢ TOMOINBIO Takoro obopymoBaHus. PasnuyHbie
KOMITAaHUH MPENIAraloT pelleHHs AJs M3MEePeHHs Ha JHMHUU Pa3JIMYHBIX [apaMeTpPoB 3epHa
XJIEOHBIX 3JIaKOB, KOTOPbIE JUOO MMEIOT OTPAHUUEHHYIO MPOMYCKHYIO CIIOCOOHOCTh CHCTEMBI U,
CNIENOBATENbHO, HE MOAXOMIT Ui Macuitada MPOU3BOACTBA, JHOO H3MEpPEHHbIE 3HAYCHUS
COOMPAIOTCs TONBKO B MH(POPMALIMOHHBIX LIEJISIX, 0e3 KaKOTro-1ub0 AeHCTBHS ISl pa3esieHus] Ha

pa3HbIe MAPTHUHU 3epHA XJIEOHBIX 3JIAKOB HA OCHOBE KaueCTBa 3epHA XJIEOHBIX 3JIaKOB.

B US 2013/168301 A1 packpbITbl yCTPOMCTBO U CIOCOO COPTHPOBKH HACTHUL, TAKHX KaK CEMEHA,
3epHo u T. n. B marente CIOA Ne 4,057,146 A packpblTO ONTHYECKO€ YCTPONCTBO st
COpPTHPOBKH O0OOB WM 3epHA, KOTOpoe oOecreuyrBaeT COPTUPOBKY MO pasMepy U LBeTy. B

natenTe CIIIA 5,779,058 A omucaHo yCTpONUCTBO AJisi COPTUPOBKHU 3€pHA MO IIBETY.



0.
Crnocob u ycTpoHCTBO COpPTHPOBKHM 3epHa omucanHbl B mareHTe CIIIA aBTOpOB HaHHOTO

u3obperenust Ne US 8,569,644 nns aHanu3a 3epHa HA JTUHUU U PA3feNieHUs 3€pHA HA MapTUH HA
OCHOBE OIHOTO WM OoJjiee 3HAYCHHUH H3MEpSeMbIX IapaMeTpoOB, TAaKUX Kak, HampuMep,
comep:kaHue Oenka WIM COAepKaHWe BJard. B mporecce pasmeieHus 3epHO Pa3lessiioT Ha
OJHOPOAHBIEC MAPTHUH, YTO XKEJATEJIbHO I mocienyromeld oOpadoTku 3epHa. Llenpro maHHOTO
U300peTeHust SBISIETCS O0eCIeYeHne YCOBEPIIEHCTBOBAHHOTO Crocoda M YCTPOWCTBA 3TOTO

THUIIA.

CymHoOCTHL H300peTeHus

B cooTBercTBUM ¢ NaHHBIM H300peTeHHEM olecredeH Crmocod aHaiM3a ChIMy4ero 3epHa Ha
JIMHUKU W PasfdCICHUA 3€PpHA HAa NAPTHUH, NPUYCM KaXKAad NapTusa COOTBCTCTBYCT IO MEHbIIEN

Mepe OIHOMY MPEIBAPUTENLHO BHIOPAHHOMY 3HAUEHHIO NMAapaMeTpa 3epHa, KOTOPBIH BKIIIOYAET:

HEMPEPBIBHYIO NOAAYy 3€pPHA Yepe3 BCTPOCHHYIO B JIMHUKO U3MEPUTEIIbHYIO CTAHLIUIO,

aHaJIU3 3epHA MyTeM U3JIy4eHHs] CBE€TA Ha 3€pHO, NPOXOJsllee Yepe3 BCTPOSHHYIO B JINHUIO
U3MEPHUTENbHYI0 CTaHLWIO, W OOHApy)KeHHe CBETa, OTPAXXEHHOTO OT 3€epHa, A

o0ecrieueH s CIeKTpa 3epHa,

npeoOpa3oBaHue CIEKTPa B YKA3aHHOE WK KaKA0e 3HaUSHHE TapaMerpa, u

pa3aciCHUE 3€pHa HA JIMHHUUW HA MapTHUU B OTBET HA YKA3aHHOC WUJIM KaXXKA0€ M3MEPCHHOC

3HAUEHHUE MapaMeTpa 3epHa,

XapaKTePU3YIOLUIUICS TEM, YTO CIOCOO BKIJIIOYAET YIpaBlIieHHE ITOTOKOM 3€pHa 4Yepe3
U3MEPUTENbHYIO CTAaHIMIO JUIT (OPMUPOBAHHUS ONTHYECKU IUIOTHOTO CJIOS 3€pHa Ha

I/ISMepI/ITeJIbHOﬁ CTAHIUH OJId OTPAaKCHUA CBCTA, U3JIy4a€MOTO Ha 3€PHO.

B omHOM BapmaHTe peann3zalii JaHHOTO M300peTeHHs croco0 BKIFOYAET HAIlpaBJICHHE 3€pHA
JUTsl JOCTABKHU 3€pHA B MOTOKE ONTHUYECKH IJIOTHOTO CJIOS 3€pHA MHUMO CEHCOPHOMW T'OJIOBKHM Ha

WU3MEPUTENBHON CTAHIUU.



_3.-
B npyrom BapmanTte peannzanuu n3o0peTeHus crnoco0 BKIIOYAET B ceds mopmady 3epHa uepes

3arpy304HbI k€100, UMEIIUil CEHCOpPHBIH OJOK, YCTAaHOBJIEHHbII B OOKOBOH CTEHKE
3arpy304HOro kenoda Ha U3MEPUTEIbHON CTAaHIMH, MPOIYCKaHHE 3ePHA, NOCTABIAEMOrO uepes
3arpy304HbIi Jkeno0, B BOPOHKY, YCTAHOBJIEHHYI0 Ha OOKOBOH CTEHKE CEHCOPHOro OJIOKa,
(opMUpOBaHUE ONTHYECKH IUIOTHOTO CJIOsI 3€pHA MOCPEACTBOM BOPOHKHM M TIOJA4y 3€pHA B
MOTOKE ONTHYECKH IUIOTHOTO CJIOSi 3epHAa K OOKOBOH CTEHKE MHMO CEHCOPHOH TOJIOBKH

CEHCOPHOTO OJIOKA, YCTAHOBJIEHHOTO HA OOKOBOH CTEHKE.

B npyrom BapmanTe peannzanny H300peTeHUs Crioco0 BKIFOUAaeT B ce0sl HANpaBJIeHUE 3epHa AJIs
NOAa4d 3€pHA B TOTOKE ONTHYECKH IUIOTHOTO CJIOS 3€pHA MHMO CEHCOpPHOro Oyioka Ha
U3MEPUTENIbHON CTaHLMM, TOAa4dy 3epHa 4Yepe3 3arpy304HbIN k€00, MMEIOIIUA CEHCOPHBIN
OJIOK, yCTAaHOBIIEHHBIH Ha OOKOBOH CTEHKE 3arpy304HOTrO >kenoda Ha M3MEPHUTEIbHON CTaHLIUY,
NPONYCKaHNUE 3€PHA, TIOIaBAEMOr0 Uepe3 3arpy304uHbIi KeJ00, Yepe3 BOPOHKY, YCTAHOBJICHHYIO
Ha OOKOBOW CTEHKE B CEHCOPHOM Ojioke, (HOPMUPOBAHHME ONTHYECKH IUIOTHOTO CJIOS 3epHa
MIOCPENCTBOM BOPOHKH M TOZady 3€pHa B IOTOKE ONTHYECKH IUIOTHOTO CJIOSl 3€pHAa K OOKOBOM
CTEHKE MHMO CEHCOPHOH TOJIOBKM CEHCOPHOrO OJIOKA, YCTaHOBJIGHHOTO Ha OOKOBOM CTEHKE,
HalpaBlieHHe 3epHa MEXAy OOKOBBIMH CTEHKAMH CYKAIOIIEHCs BOPOHKH, BBICTYMAOIIMMU
HApy’)Xy OT OOKOBOH CTEHKH 3arpy304HOro kejmoOa il 3epHa, Ha KOTOPOM YCTaHOBJIEH
CEHCOPHBIH OJIOK, U MEXly HAKJIIOHHOH HaNpaBIIOLIeH 3aCIOHKON 1 OOKOBOM CTEHKOH »Kenooa,
NpUYeM HAKJIOHHAS HAIIPaBJISIOIIAs 3aCJIOHKA MTPOXOIUT MEKAY OOKOBBIMH CTEHKAMH BOPOHKH H
pa3sHeceHa OT OOKOBOW CTEHKH >keno0a, Ha KOTOPOH YCTAHOBJIGH CEHCOPHBIA OJIOK, mpudeMm
yKa3aHHas HAKJIOHHAs HAMpPAaBJSIOINAs 3aCJIOHKA CY)XKaeTCS BHYTPb OT BXOJHOIO OTBEPCTHUS

BOPOHKHU K DOKOBOM CTEHKe kesioda, Ha KOTOPOH YCTaHOBIIEH CEHCOPHBIN OJIOK.

B npyrom BapuwaHTe peanuszanuii U300peTEHHUs CIOCOO BKIIOYAaeT B ceds TPAHCTIOPTHPOBKY
3epHa uUepe3 M3MEPUTENbHYI0 CTAHLMIO Ha TOAAIOLIEM KOHBeHepe Uil 3epHa, UMEIOIEM Dl
Pa3HECEHHBIX JIONACTEH, YCTAHOBJIEHHBIX BHYTPU M MEPEMEIAEMbIX 4epPe3 COOTBETCTBYIOLIHIM
JOTOK TIyTeM TMepeMelleHns JIOMacTell uepe3 COOTBETCTBYIOIIMH JIOTOK KOHBeiiepa U
(bopMHUpPOBaHUST ONTHYECKH IUIOTHOTO CJIOS 3€pHA B JIOTKE MEXAY KaKIOH cocemHed mapoit

JonacTell.

B npyrom BapuwaHTe peanuzanvivi M300peTeHUs CHOCO0 BKIIIOYAaeT B Ce0sl TPaHCHIOPTHPOBKY
3epHa uepe3 M3MEPUTESbHYI0 CTAHLHIO Ha TOMAAIOIEM KOHBeiepe Ui 3epHa, 3aKJIFOYEHHOM B

KOpIyC U UMECIOLIEM Pl Pa3HCCCHHDBIX HOHaCTefI, YCTAHOBJICHHBIX BHYTPU U MNEPEMEIACMBIX



4.
yepe3 COOTBETCTBYIOLIMH JIOTOK MyTEM MEPEMELLECHUS JIONACTEN Yepe3 COOTBETCTBYIOLIUN JIOTOK

KOHBelepa 1 (opMHUPOBaHHS ONTUYECKH TUIOTHOTO CJIOS 3€PHA B JIOTKE MEXKIY KOKIOH COCEmHEH
napoii jonacrel, mpudeM U3MEpUTENbHAsI CTAHLIUS YCTAHOBJIEHA Ha OOKOBOW CTEHKE KOpIyca U
UMeeT CEHCOPHBII OJIOK, yCTaHOBIIEHHBIN Ha OOKOBOM CTEHKE KOPIyca Ha CTOPOHE IMOJAFOINEro
KOHBeHepa JUIst 3epHa ISl U3MEPEHHUs] ONTHYECKHU TUIOTHOTO CJIOS 3epHa, (POPMHUPYEMOTO MEXKITY

Ka)XJIOU COCenHeN napou jonacTen.

B npyrom BapumanTe peamuzanuu H300peTeHHs crnocoO BkIrouyaer B cebs opmMupoBaHHE

ONTUYCCKU MJIOTHOTO CJIOA 3€pHA, UMEIOLICTO TOJIIUHY IO MeHbII et MEpEe 5 cMm.

B npyrom BapmaHTe peanuzauuy H300pETEHUs] CIIOCOO BKIFOUAET B ce0sl M3JIy4eHHE CBETa
OmkHero MH(PaKpaCHOTO AMara3oHa Ha ONTHYECKH IUIOTHBIM CJIOW 3epHa MAJsl CO3JaHuUs

OmkHero HH(GPaKPaCHOTO CIIEKTPa 3epHa.

B npyrom acmekre naHHoe n3zo0pereHHe O0eCreunBaeT YCTPOMCTBO ISl aHAHM3a CHIMYYHX
KOJIMYECTB 3€pHA HA JIMHUHM M Pa3lesieHus] 3€pHAa Ha JABe WM OoJjiee MapTUil B OTBET HA, 1O
MeHbIIEeH Mepe. OHO H3MEPEHHOE 3HAYCHUE ITapaMeTpa 3epHa, MPUYEM YCTPOUCTBO COIEPIKHT:

U3MEPHUTENBHYI0 CTAHINIO, MMEIOIIYIO0 CEHCOPHBII OJIOK;

CpE€ACTBO A noAga4yu 3€pHa MHUMO CCHCOPHOTO OJIOKa B ONTUYECKHU IIJIOTHOM CJIO€

3epHa,
W3JIy4yaTelb CBETAa HA U3MEPUTEIBHON CTAHLIMH, BBINOJHEHHBIA C BO3MOXKHOCTBIO
U3JTY4eHHUs] CBETa HAa ONTHUYECKHU IJIOTHBIM CJIOHN 3epHA JJIsi OTpaskeHus oOpaTHO Ha

CEHCOPHBIN OJIOK;

CEHCOPHBIN OJNOK 111 OOHAPYKEHUS CBETA, OTPAKEHHOTO OT 3€pHa, JUIs 00eCIIeYeHHSI

CTIEKTpa,;

cpencTBo ans mpeoOpa3oBaHUsl CIEKTpa B MO MEHbIIEH Mepe OOHO 3HauYeHHe

napameTpa 3epHa; u

CPEACTBO AJid pasAcCjCHUA 3€pHA Ha ABE WA Oouee HapTI/IfI B OTBET Ha UBMCPECHHOC



3Ha4YeHHe rnapamerpa.

B npyrom BapmanTe peamu3anui M300peTeHHs CPEACTBO UIA MONAYU 3€PHA MUMO CEHCOPHOTO
OJI0Ka B ONTHYECKHU TUIOTHOM CJIO€ 3epHA CONEPKUT BOPOHKY, UMEIOIIYIO CY)KAoLIHuecs: OOKOBbIE
CTEHKH, BEAyIIHE K CYKEHHOMY y4acTKy TOPJIOBHHBI, MPHUYEM CEHCOPHAasl TOJIOBKA CEHCOPHOTO
On0Ka ycraHoBiIeHa HAa OOKOBOH CTOPOHE yYacTKa TOPJIOBUHBI [T TIOTOKOBOM Mepenadn 3€pHa B

ONTHUYECKH MJIOTHOM CJIO€ 3€pHA Mepes] CEHCOPHOMN TOJIOBKOM.

B nmpyrom BapuaHTe peanu3alM H300pETEHHs W3MEPUTENbHAsl CTAHLIMSA YCTAHOBJIEHA HA
3arpy304HOM JKenoOe AJisl 3epHa, MpUYeM H3MEpPUTENbHasl CTAaHLMS HMEET CEHCOPHBIN OJIOK,
YCTaHOBJICHHBIA Ha OOKOBOM CTEHKE 3arpy304HOrO skesoda sl 3epHa, BOPOHKY, YCTAHOBJICHYIO
BHYTPH 3arpy304HOrO kejoda AN 3epHa, NMPUYEM BOPOHKA COIEPIKHUT CyKaroIiuecs OOKOBbIE
CTEHKH BOPOHKH, BBICTYNAIOIINE HAPYKYy OT OOKOBOW CTEHKH 3arpy304HOrO kejoda ais 3epHa,
Ha KOTOPOM YCTaHOBIIEH CEHCOPHBIH OJIOK, HAKJIOHHYIO HAITPABJISIOIIYIO 3aCJIOHKY, IPOXOASALIYIO
MeXy OOKOBBIMH CTEHKAMHU BOPOHKH U Pa3HECEHYI0 OT OOKOBOH CTEHKH skenoda, Ha KOTOPOM
YCTAHOBJIGH CEHCOpPHBIH OJIOK, TpHYeM YyKa3aHHAas HAKJIOHHAs HAlpaBIOLIast 3aciIOHKa
CY)KaeTcsi BHYTPb OT BXOIHOTO OTBEPCTHS BOPOHKH K OOKOBOM CTEHKe »enoda, Ha KOTOpPOM

YCTaHOBJIEH CEHCOPHBIN OJIOK.

B npyrom BapuanTe peanusanuy n300peTeHHs] HAKIOHHAS HANpPAaBJLIIONIAsi 3aCJIOHKA M30THYTA

MECKAY BXOAHBIM KOHIIOM U BBIXOJAHBIM KOHLIOM HAKJIOHHOM HaHpaBJ'IﬂI'OH.Ieﬁ 3aCJIOHKH.

B npyrom BapuaHTe peanu3anuu n300pETEHUS] BBIXOIHBIC KOHIIBI CYKAFOIIIXCSI OOKOBBIX CTEHOK
BOPOHKHM COEAMHSIOTCS C YY4aCTKOM TOPJIOBHHBI BOPOHKH, MMEIOIIUM MapajulebHble CTEHKH

TOPJIOBUHBI, IPOXOASIINE HAPYKY OT KaKIOH OOKOBOH CTEHKH BOPOHKH.

B npyrom BapumaHTe peanuszanny H300peTEHHS BBIXOAHOH KOHEI HAKJIOHHOW HaIpaBIIsIOIIEH

3aCJIOHKH YaCTUYHO MPOXOAUT B YHACTOK IOPJIOBUHBI BOPOHKH MEXKY CTCHKAMU T'OPJIOBHUHBIL.

B nononHuTENnBHOM BapHaHTE peaau3alui W300pETeHUs CPEACTBO Ui MOJAa4YM 3€PHA B BUME
ONTUYECKU IJIOTHOTO CJIOSA 3€PHA COACPKUT MOJAIOLIMI KOHBEWep Ul 3epHA, UMEKLUN Psif
PA3HECEHHBIX JIONMACTEH, KOTOPBIE MEPEMEINAIOTCA BIOJb COOTBETCTBYIOINErO JIOTKA JUIA
(bopMHUpPOBaHUS ONTUYECKH TUIOTHOTO CJIOS 3€pHA B JIOTKE MEXy COCEIHUMH MapaMu JIONAacTeH,

IIPUYEM CEHCOPHBIN OJIOK yCTAHOBJIEH Ha OOKOBOH CTOPOHE JIOTKA.
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B npyrom BapmaHTe peanusanuu HM300pETEHUS CPEACTBO ISl MOJAYM 3€PHA B ONTHYECKH

IUIOTHOM CJIO€ 3€pHa COAEPKUT MOAAIOINUN KOHBeWep A 3epHa, UMEIOIIUN Psii pa3HECEHHbIX
jonactel, KOTOpble I€peMeEIIaloTCsl BAOJAb COOTBETCTBYIOLIErO JIOTKA B  IOJIOXKEHUH,
MPOXOMALIEM BEPTHKAJIBHO BBEPX OT HIDKHEH CTEHKU JIOTKA, AJsl (POPMHUPOBAHHUS ONTUYECKH
IUIOTHOTO CJIOSI 3€pHa B JIOTKE MEXAY COCEJHUMH IapamMu JiomacTel, NMpuUYeM MOJAroIIHi
KOHBeillep i1 3€pHa yCTAHOBJEH BHYTPU KOPIyCca, MMEIOIIEro BXOAHON KOHeLl IJis 3epHa,
COEOMHEHHBIN € 3arPy30UHBIM KeJIOOOM ISl 3€PHA, U BBIXOIHOW KOHEI JIs 3€PHa, MMEIOLITHIA 110
MeHbIIEH Mepe OAMH pa3rpy304HbIA $kejIo0, NpUYeM TMONAIOIIMKA KOHBeHep Ui 3epHa
cool1raercss MeXy BXOJHBIM KOHLIOM JUUISI 3¢PHA U BBIXOAHBIM KOHILIOM ISl 3€pHA KOpPIyca, MpH
5TOM H3MEPUTENbHAS CTAHIMS YCTAHOBJIEHA HAa OOKOBOH CTEHKE KOpIyca U MMEET CEHCOPHBIN
ONOK, yCTaHOBJICHHBIN Ha OOKOBOUW CTEHKE KOPIyCa Ha CTOPOHE MOJAIOIIero KOHBehepa AJis
3epHa Ul M3MEPEHHs ONTHYECKH IJIOTHOTO CJIOS 3€pHa, C(POPMHUPOBAHHOTO MEXKAY KaxKIOH

cocenHeln napoi JIonacTel Ha NOAAIEM KOHBEHepe 7S 3epHa.

KDaTKOC ONNHCAHUE rpa(_[)nqecxnx MATEPHUAJIOB

JanHoe m3o0perenue Oyner Gojiee TMOHATHO U3 CIEIYIOIIErO OMUCAHUS HEKOTOPBIX BaPUAHTOB
ero peaar3aluyd, KOTOPO€ MPUBENCHO HCKIIIOYUTEIbHO B Ka4eCTBE MPUMeEpa, CO CChUIKOW Ha

COTIPOBOAUTEINbHBIE TpadUIeCKre MaTepUabl, B KOTOPBIX:

@ur. 1 npeacrapnseT COOOU CXEMaTHUYECKYIO WJUTIOCTPAIMIO YCTPOWCTBA IJIsi COPTHPOBKU

3epHa I pean3aliy crocoda 1o JaHHOMY U300PETEeHHUIO;

Qur. 2 npencrasisier coOOl eme OJHY CXEeMATHYECKYH) WLIFOCTPALMIO YCTPOUCTBA IS

COPTUPOBKHU 3€pHa,;

Qur. 3 npexacraBnseT COOONW CXEMATHUECKYH) WILTIOCTPALMIO H3MEPUTEBHON CTAaHIIWH,

(dopmupyIOLIeH yHacTOK YCTPONCTBA;

dur. 4 npencramisger coOOH APYry0 CXEMaTHUECKYI0 WILTFOCTPALIMI0 HM3MEPHUTEIbHON

CTaHIINY,

dur. 5 mpencrasnsier coOOH BUA B NEPCHEKTHBE, IMOKA3BIBAIOIIMHA YCTPOMCTBO IS

peaHM3aLuu Jpyroro crnocoba COpTUPOBKH 3epHa MO JaHHOMY H300pETeHHIO;
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Qur. 6 mnpencrasisier coOOW  JOMONHUTENBHBI BHI B TMEPCIEKTUBE YCTPOWCTBA,

MokazaHHoro Ha dur. 5;

dur. 7 mpencraeisier coOOH MAETANbHYIO CXEMATUYECKYIO HWILTFOCTPALIMIO y4acTKa

YCTPOMNCTBA, NOKa3aHHOTO Ha dur. 5; u

@ur. 8 mnpexacraenseT coOOW AeTaNbHBI BHI B IEPCIEKTHBE y4acTKa YCTPOWCTBA,

noxasaHHoro Ha @wur 5.

HOHDOﬁHOC OINHUCAHHEC NPEANOUYTHUTEJIbHBIX BADHAHTOB PCAJIN3AIIMH I/I306DeTeHl/lﬂ

Co ccpuikoil Ha rpaduyeckne marepuanbl M CHadana Ha @ur 1-4 mPOMILTIOCTPUPOBAHO
YCTPOMCTBO ISl COPTHPOBKH 3€PHA B COOTBETCTBHH C JAHHBIM H300peTeHHeM, 0003HaYEHHOE T10
CYIIECTBY CCBUIOYHOH mo3uumeit 1. YerpoiicTBo 1 comep kT 3arpy30uHbIi Kenod 2 s 3epHa
IUI TIOfAYu ChINy4Yero 3epHa XJEeOHbIX 3JakoB B ycTpoicrBo 1. BceTpoeHHass B JIMHHIO
U3MEpPUTENbHAS CTAaHIMs 3 aHAJM3UPYyeT BbIOpPAHHbIE MapaMeTphbl 3€pHa, MOJABAEMOTrO uepes
3arpy304HbIil keno0 2 B ycrporicTBo 1. 3arpy3ounsiii jkenod 2 myis 3epHa pasrpykaercss Ha
TOPU30OHTAJIbHBII COPTHUPOBOYHBIM KOHBeWep 4 1Js 3€pHa, KOTOPBIM pPAasrpy:kaeT 3€pHO B
OyHKepbl 5, 6 nns XpaHEHHs B OTBET HAa OOUH WM OoJjiee M3MEPEHHBIX MapaMeTpPOB 3€pHA,

ONpeNIeJICHHBbIX HA U3MEPUTEIBbHON CTaHLUH 3.

UsmepurenpHass CTaHLUS 3 WMEET CEHCOPHBIH ONOK 7, KOTOPBIA CONEP’KUT HUCTOUHHK CBETA
omkHero nHppakpacHoro auanaszona (NIR) miist u3myueHus cBeTa Ha 3epHO, IOAABAEMOE Uepes
3arpy304Hblii jkenod 2 ams 3epHa. CBeT OTpakaeTcs OT 3epHa, U HAaTYMK 7 PErHCTPHPYET
OTpaKeHHBIN CBeT sl olecredeHus: crekrpa 3epHa. Crekrpomerp 8, COENUHEHHBIH C
CEHCOpHbIM OJiokoM 7, mnpeobOpa3yeT CHOEeKTp B OJHO WM 0Oojiee COOTBETCTBYIOIIHX
NPEABAPUTEIBHO BHIOPAHHBIX 3HAUYEHUI IapaMeTpoB 3€pHA. 3HAuUeHHUs] IapaMeTpoB 3€pHa,
CO3/1aHHbIE CIEKTPOMETPOM 8, MopjaroTcs Ha KOHTposuiep 9. 3aTreM KoHTposulep 9 ympasinser
paboToil COPTUPOBOYHOTO KOHBeWepa 4 B OTBET Ha M3MEpPEHHbIE 3HAYCHUS MapaMeTpOB 3epHA
IUISL TIOJAa4YH 3epHa XJIEOHBIX 3J1aKOB B OyHKep S5, 6 AJsl XpaHEHUs, UMEIOLINI mapaMeTp 3epHa,

COOTBETCTBYIOLIUI NU3MEPEHHOMY MapaMeTpy 3epHa.

JIBa OyHkepa S5, 6 mist xpaHeHus moka3aHbl Ha Dur. 1 u @ur. 2 B KauecTBe WUTIOCTPAINH, XOTS
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CJIeflyeT TIOHUMAThb, YTO MOXKET ObITh oOecredeHo oboe TpedyeMoe KOIMYeCTBO OYHKEPOB IS

xpaHeHus1. Pasrpysounsie jxeno0sl 10, 11 coobmarores Mexy COpTHPOBOYHBIM KOHBEHEpPOM 4 U
KaxabpiM OyHkepoM 5, 6. Bxomnoe otBepctue 12 mepBoro pasrpy3ouHoro skejaoba 10 umeer
HaIpaBJAKIIYIO IUIACTUHY 14, mepemeniaeMyro MOCPEACTBOM NHEBMOLMJIUHIApA 15 Mexay
3aKPBITBIM MOJIOKEHUEM MOMNEPEK BXOJHOIO OTBEPCTHUsA 12, 3aKpBIBAKOIUM BXOIHOE OTBEPCTHE
12, U OTKPBITBIM IIOJIOXKEHUEM sl OOECIEeYEeHUs pa3rpy3KH 3€pHa XJIEOHBIX 3JIAKOB C

COPTHPOBOYHOTO KOHBeHepa 4 uepes pa3rpy30uHbii xkenod 10 u B OyHkep 5 s XpaHeHUs!.

Bropoit pasrpy3zounbiii xeno0 11, KOTOpBI pacroyioXeH HIKE 1O TOTOKY OT IEPBOIO
pa3rpy3ouHoro kenoda 10, MoxkeT ObITh CHAOMKEH aHAJIOTHYHOW HANIPABJISIOMEH IIACTHHON WJIH
MOKET OBITh OTKPBITBIM, Kak Toka3aHo Ha @ur 2. Takum 00pa3oMm, KOTAAa HAIMPaBIISIOIIAS
miacTuHa 14 BO BXOAHOM OTBepCcTHH 12 MEpBOro pa3rpy3odHOro xkejioda 10 OTKpeITa, 3epHO
XJIEOHBIX 3JIAKOB TOZAETCSI B MEPBBII OYHKEp S5, a Korjga HampamsIroLIas miactuHa 14 3akpbiTa,
3epHO XJIeOHBIX 3JIAKOB ToAaeTcst BO BTopoil OyHkep 6. KouTpommep 9 perymupyer paboty
HaIpaBJIAIOLIENH TJIACTUHBI 14 B OTBET Ha U3MEpPEHHBbIE MapameTpbl 3€pHA A MOAAYM 3€pHa
XJIEOHBIX 3JIAKOB B Tpebyemblili OyHkep 5, 6 mist cOopa OJHOPOTHOTO 3epHa XJICOHBIX 3JIAKOB B

KaXI0oM OyHkepe S, 6.

CoprupoBouHblii kOHBelep 4 umeer koprnyc 16 kopoOuaToro ceueHust ¢ BXOAHBIM KOHLIOM 17 u
BBIXOAHBIM KOHLIOM 18. BHyTpH kopnyca 16 ycranoBjeH nojarowmuii Tpancnoprep 19 nmns sepna
U1 TIOa4Yu 3€pHa 4epe3 kopnyc 16 Mexay BXOAHBIM KOHLOM 17 M BBIXOAHBIM KOHLOM 18
kopryca 16. 3epHO pa3rpykaercs U3 3arpy304HOTO skejjoda 2 Ha mojmaromuil kousetiep 19 mns
3€pHa HAa BXOJHOM KOHLE 17 xopmyca 16 u TpaHCIOPTHPYETCs NOAAKLIUM KOHBelepoM 19 s
3epHa K BBIXOJHOMY KOHILy 18 xopryca 16 miist pa3rpy3ku uepes OIUH U3 pa3srpy30uHBIX JKeJI0OO0B

10, 11.

B wactHOCTH, cO ccbutkoit HAa Dur. 3 u @ur. 4, Oojnee AeTabHO MOKa3aHA BCTPOEHHAS B JIMHUIO
U3MEpUTENbHAS CTaHIMA 3. B 3TOM ciiyqae ceHCOpHBIH OJIOK 7 YCTaHOBJIEH Ha HIDKHEH OOKOBOM
crerke 20 3arpy304HOro skejaoba 2 mns 3epHa. BopoHka 21 ycTaHOBJIEHA BHYTPU 3arpy304HOTO
*enoba 2 Ha OJHON OCH C CEHCOPHBIM OJIOKOM 7 Uil TIOJa4Yu YacTH 3€pHA, MPOXOJSIIETro uepe3
3arpy304HbIi kesnob 2, B MOTOKE ONTHYECKH IIJIOTHOTO CJIOS 3€pHA MHMO CEHCOpPHOro Onoka 7.
IToTok ONTHYECKH TIOTHOTO CJIOS 3€PHA UMEET TIIyOMHY OKOJIO 5 CM y BHYTPEHHEH MOBEPXHOCTH

22 HmxkHel 00koBO# cTeHkH 20 3arpy304HOTO Kenoda 2.
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Boponka 21 umeer BepXHHUI CyKaIOIIHMICA y4acTOK 26 € CY)KAIOUIUMHCS BHYTPb OOKOBBIMU

cTeHKaMHu 23, 24, BeAyLUIUMH K HIOKHEMY CY>KEHHOMY Y4acCTKy 25 TOpJIOBUHBI, BHYTPU KOTOPOTO
yCTaHOBJIEHA CEHCOpPHAas TOJIOBKAa ceHcopHoro Onoka 7. bokoBwie cTeHku 23, 24 BOPOHKH U
YUYaCTOK 25 TrOpJIOBHHBI BBICTYIIAIOT HAPY)KY OT BHYTPEHHEH MOBEPXHOCTH 22 HIDKHEH OOKOBOM
crenku 20 sxenoba 2. Y4acTok 25 ropioBUHBI CPOPMUPOBAH IBYMS PAa3HECEHHBIMHU 1O CYIECTBY
NapajuieJIbHbIMU CTeHKaMu 33, 34 TOpJOBUHBI, NMPOXOAAIIMMH HApy>Ky U BHHU3 OT KaKAOH

OokoBOI1 cTeHKH 23, 24 BOPOHKU U (POPMHUPYIOIIUMH HX TPOJOIKEHHSL.

Kpome Toro, HakjoOHHas HampaBisIOLIAs 3acjOHKa 27 cyxkaeT npoxoa 28 s 3epHa vepes
BOPOHKY 21 MexZy BXOAHBIM OTBEepCTHEM 29 U BbIXOAHBIM oTBepcTHeM 30 BopoHkH 21. DTO
obecrednBaeT MOCTOSHHYIO TIyOWHY 3€pHAa B CEHCOpPHOM Ojioke 7 B MpoOLEcce TMOoAayvu 3epHa
XJIEOHBIX 3JIAKOB HU€pe3 3arpy30uHbIN KesnoO 2 sl 3epHa Ul MOBBIMIEHUS TOYHOCTH AATYHKA.
HaknonHast HanpapJstroIas 3aciioHKa 27 MPOXOAUT MEKAY OOKOBOH CTEeHKOH 23, 24 BOPOHKH U
pa3HeceHa OT HUXKHel OOkoBOU cTeHkH 20 3arpy304HOro »kenoda 2. HakyoHHast HampasJsiroIast
3aciOHKa 27 CyKaeTrcss BHYTPb OT BXOAHOrO oTBepcTHs 29 BOopoHkM 21 K HmkHEH OOKOBOH
crenke 20 3arpy3ouHoro xenoda 2. BerxogHo# koner 32 3acinoHKU 27 pa3HECeH OT BHYTPEHHEH
NMOBepXHOCTH 22 HIWKHeW OokoBOW cTeHku 20 3arpy3o4HOro xemoba 2 s 3epHa Ha
HEOOXOIMMOe PaCcCTOSIHUE JUTSI CO3MaHust TpeOyeMol rTyOUHBI MOTOKA CJIOSl 3e€pHA HA CEHCOPHOM
Onmoke 7, koTopass B JAHHOM Cllydae COCTAaBJsieT OKOJO S5 cMm. HakjIOHHAash HampaBIsroInas
3aCiOHKa 27 MOXET OBITh MPSIMOW HJIM W30THYTOM MEXKAY BXOAHBIM KOHLOM 31 M BBIXOIHBIM

KOHLIOM 32 HAKJIOHHOM HAIpaBJISIFOLIEH 3aCJIOHKH 27.

ITpu ucroNb30BaHUU 3€PHO TIOAAETCS Yepes3 3arpy304HbIH kenod 2 uepe3 BCTPOSHHYIO B JIMHHIO
u3MeputenbHyo crannuio 3. CeHcopHerii 0ok 7 msnmydaer ceer NIR Ha 3epHO, momaBaemMoe
Yyepes3 3arpy30uHbli kenod 2 s 3epHa. CBeT oTpaXkaeTcs OT 3epHa, U JNATYUK 7 PErHCTPUPYET
OTpaKeHHBIN CBeT sl olecredeHus: crekrpa 3epHa. Crekrpomerp 8, COENUHEHHBIH C
CEHCOPHbIM OJokOM 7, mpeobpasyeT CHEeKTp B OAHO WM 0ojiee COOTBETCTBYIOIIHX
NPEABAPUTEIBHO BHIOPAHHBIX 3HAUYEHUI IapaMeTpoB 3€pHA. 3HAuUeHHUs] IapaMeTpoB 3€pHa,
CO3/1aBaeMble CIIEKTPOMETPOM 8, MOJArOTCs B KOHTposuiep 9. 3areM KOHTpoJuiep 9 ympasiser
paboTOil COPTUPOBOYHOTO KOHBeWepa 4 B OTBET HAa M3MEpPEHHbIE 3HAUYCHUS MapaMeTpOB 3€pHA
IUISL TIONAYM 3€pHA XJIEOHBIX 3JIAKOB B OyHKep S5, 6 AN XpaHEHMs, UMEoInee MapaMerp 3epHa,

COOTBETCTBYIOLIUI NU3MEPEHHOMY MapaMeTpy 3epHa.

Hanee co ccbuikoii Ha Pur 5-8 mNoka3aHO ApPyroe YCTPOHCTBO AJiA COPTUPOBKU 3€pHA B
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COOTBETCTBUH CO BTOPBIM BApUAHTOM pe€aiMu3allild OJAHHOTO I/1306peTeHI/I$I, 0603Ha"IeHHOG 10

CyllecTBY ccbulouHOM mno3uuuenr 40. YacTh, aHAJOTMYHBIE YAaCTSIM, OINUCAHHBIM paHee,
0003HAYEeHbl OJUHAKOBBIMH CCBUIOYHBIMH MO3UIUSAMHU. YCTpoicTBO 40 HMMeeT 3arpy304HbIi
xkennod 42 nist 3epHa, pa3rpy:KaeMblii BO BXOAHOW KoHeI S0 COPTUPOBOYHOTO KOHBelepa 44 st
3epHa. CopTupoBouHbBIA KOHBeHep 44 nisi 3epHa uMeeT kopmyc 46 KOpoO4aToOro CeveHus, B
HIDKHEH 4acTH KOTOPOrO YCTAHOBJIEH MPOAONroBarbiil JIOTOK 47. Ilomarommii koHBeiep 48 ans
3epHa YCTAHOBJICH BHYTPU Kopmyca 46 TakuM oOpa3oM, 4TO HIDKHHN Tpoxox 49 momaromiero
KOHBelepa 48 1 3epHa pacrofioskeH B JIOTKE 47 W IBWXKETCS BAOJb HETO MEXAY BXOAHBIM
kOHIOM 50 ¥ BBIXOAHBIM KOHLOM 51 kopmyca 46 aad mojadd 3€pHA, NMOCTYMNAKOLIEro U3
3arpy3o4Horo skenoda 42 Ha BXogHOM KOHIE S0 B pasrpy3ounsie xeno0b! 10, 11 Ha BeIXOTHOM

koHLEe 51 xopmyca 46.

IMonatomuii koHBeiiep 48 s 3epHAa WMEET JBE PA3HECEHHbIE MapaJuleNibHble OSCKOHEYHBIE
MPUBOAHBIE Lenu 52, 53, yCTAHOBJICHHBIE HAa MPUBOAHBIX 3B€37104KaX 54, 55 Ha BBIXOAHOM KOHLIE
51 xopnyca 46. IIpusogHON MexaHHW3M 56 BpaiaeT NPUBOAHBIE 3BE3NO0YKU 54, 55, kOoTOpBIE
YCTAHOBJIEHBI HA IPUBOJHOM Bajly 58, CO€AMHEHHOM C BO3MOXKHOCTBIO NPUBEAECHUS B NEHCTBUE
C MPUBOAHBIM MeXaHU3MOM 56. IIpOTHBOMOJIOKHBIE KOHLBI KaXKAOW MPUBOAHON wenu 52, 53
3aKpPEIUIeHbl HA COOTBETCTBYIOLINX BPAIaeMbIX 3BE370UKaX (HE MMOKAa3aHbl), yCTAHOBJICHHBIX HA

BpaliaeMom Bany 59 Ha BxogHOM koHLEe 50 kopmyca 46.

Mexay TOpUBOOHBIMH LEMsMH 52, 53 yCTaHOBJIEHO MHOXECTBO PAa3HECEHHBIX CKPEOKOBBIX
nonactreir 60. Kaxnas ckpeOkoBas yomacte 60 MPOXOOUT MO CYLIECTBY MEPIIEHAUKYISIPHO
HaIPaBJICHUIO JABMKEHUS TMPHUBONHBIX werned 52, 53. 3epHO, momaBaeMoe W3 3arpy304HOrO
xkenoba 42 s 3epHa B Kopryc 46, coOupaercs B JoTke 47 MexkIy ckpeOkoBbIMHE JioriacTsiMu 60
Ha HIWKHEM npoxoae 49 noparoiero koHBerepa 48 1ist 3epHa, KOTOPBI BBICTYAET BEPTUKAIBHO
BBEPX U3 HWKHEHN CTeHKU 45 joTka 47, U monaeTcst BAOJb JOTKA 47 MeXAy BXOAHBIM KOHLOM 50
U BBIXOIHBIM KOHLIOM 51 kopmyca 46 myreM mnepeMelieHus CKpeOKoBbIX jomacteil 60 BIOJb

norka 47.

B 3toMm cnydae ceHcopHblii 0ok 7 pacrionoxkeH Ha OokoBoH cteHke 62 xopmyca 46. ImyOuna
cKkpeOKOBbIX Jiomacteli 60 TakoBa, YTO CEHCOPHAsl TOJIOBKA CEHCOPHOTrO OJIOKAa 7 TMOJHOCTHIO
NOKpbITa [IyOWHOHW 3epHa, OcCTaBIerocs B JOTKe 47 MeXOy KakIol cocenHell mapoit

ckpeOKoBbIX Jonacteit 60.
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Crocob u yCcTpPOHNCTBO MO JaHHOMY H300PETEHHIO CHOCOOHBI M3MEPsITh JI000H Tpedyembiii

napaMeTp 3epHa, TaKol Kak comepkaHue Oeska, CoAep’kaHHe BJard M T. 1., B 3epHE XJIEOHbIX
3JIAKOB BO BpeMsi MpHEeMa ChIy4ero marepuana 3epHa xJeOHbIX 3/1akoB. I[IpuHsTOe 3epHO
XJIEOHBIX 3JIAKOB Pa3/ENsI€TCsl Ha TPYIIbI Ka9eCTBa HA OCHOBE PA3IMYHBIX H3MEPEHHBIX YPOBHEH
paccMarpuBaeMoro rapamerpa WM MapaMeTpoB, M KaKaas Tpylia KavyecTBa BBIAENSETCS Ha
JUHUHU U XPAHUTCS B CBOEM COOCTBEHHOM OyHKepe 5, 6 ¢ MOMOIIbI0 crocoda U yCTPOMCTBA MO
naHHoMy u3o0pereHuro. Takum oOpa3oMm, 3epHO XJIEOHBIX 3JIAKOB pPa3NessieTcsl Ha JIMHUH Ha
OJTHOPOJIHBIE TAPTHH 3epHA XJIEOHBIX 3JIAKOB, YTO O00ECIEUNBAET HEM3MEHHO BBICOKOE KAueCTBO

3epHa XJIEOHBIX 3JIAKOB TIPH MOCIeAyIoei oopadorke.

Crnenyer moHUMaTh, YTO JaHHOE H300peTeHHE NpemyiaraeT crnocod M YCTPOHCTBO IS
BBICOKOCKOPOCTHOTO ~HEPA3pPyIIAIOMIEr0 H3MEPEHUs B PEXKHME PEAJbHOIO BPEMEHH H

obecriednBaeT BBICOKUI YPOBEHb TOYHOCTH U3MEPEHHUSI.

CeHcopHasi TOJIOBKa CEHCOpPHOro Onoka 3 HaXOOUTCS B HETNOCPEACTBEHHOM KOHTAaKTe C
MPOIYKTOM 3€pHa XJEOHBIX 3JIAKOB M H3MepsieT TpeOyeMble TapaMeTPhl ¢ MOMOIIBIO TEXHOJIOTHH
NIR. J{ns obecnedenns Toro, uroObl matuuk NIR naBan mpaBmiibHbIE M3MEPEHHbIE 3HAYEHMS,
U3MEPEHUs] MPOBOMASAT B KOMIIAKTHOM IOTOKE IPOAYKTA, B KOTOPOM 3€PHO XJIEOHBIX 3JIAKOB
IUJIOTHO COBMECTHO yINakoBaHO. KoMMakTHBIN MOTOK MPOAYKTa MOCTOSHHO OCBELIAETCS CBETOM
NIR. XapakTepuCTUKH NOMIOIIEHUS U, CIEN0BATENbHO, CIIEKTP OTPAXKEHHOIO CBETA U3MEHSIFOTCS
B 3aBHCHMOCTH OT KOHLEHTPAaLM{ MapaMeTpOB B MPOXOASIIEM 3epHe XJeOHbIX 3yakoB. [lyrem
CpaBHEHHsI OTPAKEHHOTO CBeTa ¢ KaJauOpOBOYHOW 0a30l NaHHBIX, CO3JAHHOW C TOMOIIBIO

J1ab0paTOpUH, MOKHO OMPEIESUTh COOTBETCTBYIOIIME CBOICTBA, TaKKe KaK cofep:kaHue Oenka.

TepMUHBI «COTEPKUT» U KBKJIFOUAET B ce0si», a Takke JIFOObIe UX MPOU3BOAHBIE, UCTIOIB30BAHUE
KOTOPBIX 00yCIIOBIIEHO rpaMMaTH4ecKO HEOOXOAMMOCTBIO, cienyer CUUTATH

B3aMMO3aMECHACMBIMU U MPEACTABIIAIOIIUMUA MAKCUMAJIBHO BO3MOXKHYH0 UHTCPIIPCTALIHIO.

JlanHoe wu300peTeHrne HE OrPAaHMYMBAETCS BBIEONMCAHHBIMH BapUAaHTAMH pean3alliy,
KOTOPBIE MOTYT Pa3jMuarbCs Kak MO KOHCTPYKLMH, TaK M MO AETajsiM B mpenenax oObema

npuaraeMoi Gpopmybl H300peTEHHSL.



DPOPMVJIA U3OBPETEHWUA

1. Cnocob ananmsa ChIMy4ero 3epHa Ha JIMHUH U pa3aesieHus] 3epHa Ha TIAPTHH, MIPU TOM, YTO
Ka)kKJasi MapThsl COOTBETCTBYET MO MEHBIIEH Mepe OMHOMY NPEABAPUTEIHHO BbHIOPAHHOMY

3HAQUEHUIO [TApaMeTpa 3epHa, KOTOPBIH BKIIIOUAET:

HEMPEPBIBHYK0 MOJa4y 3€pHAa Yepe3 BCTPOEHHYI B JIMHUK U3MEPUTENIbHYIO

CTAHIIHIO,

aHaJIN3 3€pHa MyTeM U3Jy4YeHMs CBETa Ha 3€PHO, MPOXOAsllee Yepe3 BCTPOCHHYIO B
JVHUIO U3MEPUTENbHYIO CTAHIUI0, U OOHApyKeHHE CBEeTa, OTPAXKEHHOTO OT 3€pHa,

aust oOecIiedeHust CIIeKTpa 3epHa,

npeoOpa3oBaHue CIEKTPa B YKA3aHHOE WM KaKI0€ 3HAYSHUE MapaMerpa, u

pasjeneHue 3epHa Ha JIMHUM HA MapTUM B OTBET HAa YKa3aHHOE MM Kaxaoe

U3MEPEeHHOEe 3HAYCHUE MapamMmeTpa 3epHa,

XaPaKTEPU3YIOLIUICA TEM, YTO CIIOCOO BKIJIOYAET YNpPaBJIEHHE NTOTOKOM 3€pHa Yepes
U3MEPUTENbHYIO CTAHLHUIO A1 (OPMHUPOBAHUS ONTHYECKHU IUIOTHOTO CJIOS 3€pHA HA

I/ISMepI/ITeJIbHOﬁ CTAHIUH OJId OTPaKCHUA CBETA, U3JIyH1a€MOTO Ha 3€PHO.

2. Crnocob mo m. 1, OTIMYArOIIMACS TEM, YTO BKIIIOYAET HANpaBJIEHHE 3€pHA IS MOJa4H
3epHa B TIOTOKE ONTHUYECKH IUIOTHOTO CJIOS 3€pHA MHMO CEHCOpPHOro Oyioka Ha
U3MEPUTENIbHOW CTaHIMM, TMOAa4y 3€pHAa Yepe3 3arpy304HbId JKesnoO, HMEIui
CEHCOPHBbII OJIOK, yCTAaHOBJIIEHHBII Ha OOKOBOH CTEHKE 3arpy304Horo skemoba Ha
U3MEPUTENIbHOW CTAHLMH, MPOINYCKAHNUE 3€pHA, TMOABAEMOI0 Yepe3 3arpy30uHbIN KeJoo,
Yyepe3 BOPOHKY, YCTAHOBJIEHHYIO HA OOKOBOH CTEHKE B CEHCOPHOM OJioke, (hOpMHPOBAHUE
ONTHUYECKH IUIOTHOTO CJIOSl 3€pHAa MOCPENCTBOM BOPOHKH W TOZAdy 3€pHA B TIOTOKE
ONTHUYECKH IUJIOTHOTO CJIOS 3€pHa K OOKOBOH CTEHKE MHMO CEHCOPHOW TOJIOBKH
CEHCOpPHOro OJI0OKa, YCTAHOBJIEHHOTO Ha OOKOBOH CTEHKE, HAINpAaBJICHHE 3€pHA MEXKIY
OOKOBBIMH CTEHKAMH CY)KAIOIIEHCs] BOPOHKH, BBICTYNAIOIUMHU HAPYKy OT OOKOBOH CTEHKH
3arpy304HOro jkejxoba Ui 3epHa, Ha KOTOPOM YCTAHOBJIEH CEHCOPHBIA OJIOK, U MEXIY

HAKJIOHHON HampaBISIOLIEH 3aCIOHKON M OOKOBOH CTEHKOH kenoba, mpryeM HaKJIOHHAas



HAIPABIISIONIAsT 3aCIOHKA MPOXOAUT MEXKy OOKOBBIMU CTEHKAMH BOPOHKH M pa3HECeHa OT
O0KOBOH CTeHKH >keso0a, Ha KOTOPOH yCTAaHOBJIEH CEHCOPHBIN OJIOK, NPU 3TOM yKa3aHHas
HaKJIOHHAsl HaIlPaBJISAOLIAs 3aCJIOHKA CY)KaeTCsl BHYTPb OT BXOAHOIO OTBEPCTHsI BOPOHKH K

OOKOBOI CTeHKe keji00a, Ha KOTOPOH YCTAaHOBJIEH CEHCOPHBIN OJIOK.

Croco0 mo m. 1, oTAMYarOIIMICS TEeM, YTO BKJIOYAET TPAHCIIOPTUPOBKY 3€pHA Hepes
M3MEPUTENbHYIO CTAaHLMIO Ha MOJAI0LeM KOHBelepe /Uil 3epHa, 3aKII0UEHHOM B KOpPIyC U
HUMEIOLIEM psifl PA3HECEHHBIX JIONACTel, YCTAHOBJIEHHBIX BHYTPU U NepeMeEIaeMbIX Uepes
COOTBETCTBYIOIIMH JIOTOK MYTEM NEPEMELLECHUS JIONACTEN Yepe3 COOTBETCTBYIOLINN JIOTOK
KOHBelepa 1 (GOpPMUPOBAHUS ONTHYECKH TUIOTHOTO CJIOSl 3€pHA B JIOTKE MEXAY KaKIOH
cocenHed mapoi JIOMAcTel, mpuyeM H3MEpHUTENbHAsl CTAHIIUS YCTaHOBJIEHA Ha OOKOBOMU
CTEHKE KOPIIyca U UMEET CEHCOPHBII OJIOK, YCTAHOBJIEHHBIH Ha OOKOBOW CTEHKE KOpITyca
Ha CTOPOHE MOAAIOLIEro KOHBelepa i 3epHa Uil U3MEpPEeHUsl ONTHYECKH TUIOTHOTO CJI0s

3epHa, GOPMUPYEMOTO MEKIY KAKIOU COCEqHEN mapoii JomacTeil.

Crniocob mo roboMy M3 TPEAIIeCTBYIOINX MyHKTOB, OTJIUYAIOIIUNACS TE€M, YTO BKIIFOUAET
q)OpMI/IpOBaHI/Ie ONTUYCCKHU IIJIOTHOTO CJIOA 3€pHA, UMCHOIICTO TONIIHUHY IO MEHBIIEN MEpEe

5 cMm.

Cnocob mo roboMy M3 NPEAIIeCTRYIOINX MYyHKTOB, OTJIUYAIOIIUNCS TE€M, YTO BKJIFOUAET
u3jlydeHue cBeTa ONukHero MHPPaKpaCHOrO auara3oHa Ha ONTUYECKH IUIOTHBIM CIOW

3epHa JUIs CO31aHus OMDKHEro HHPPAKPACHOTO CIEKTpa 3epHa.

VYeTpolcTBO U1 aHAIM3a CBINYy4Yero 3€pHa Ha JIMHUU U pa3fefieHHs 3epHa Ha JBE WIU
Oonee mapTuii B OTBET HA MO MEHBIIEH Mepe OAHO H3MEPEHHOE 3HAa4YeHHE I1apaMerpa

3epHa, coaepKariee:

U3MEPHUTENBHYI0 CTAHINIO, MMEIOIIYIO0 CEHCOPHBII OJIOK;

CpE€ACTBO A noAga4yu 3€pHa MHUMO CCHCOPHOTO OJIOKa B ONTUYECKHU IIJIOTHOM CJIO€

3epHa,;

H3Jydarcjyib CBETAa Ha I/ISMepI/ITeHbHOﬁ CTaHIIUU, BBITIOJIHEHHBIH C BO3MOKHOCTBIO

U3JTy4eHUs] CBETa Ha ONMTUYECKH TJIOTHBIA CJIOW 3epHA JJisi OTPa)KeHHsi 0OpaTHO Ha
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CEHCOPHBIN OJIOK;

CEHCOPHBIN OJNOK 111 OOHAPYKEHUS CBETA, OTPAKEHHOTO OT 3€pHa, JUIs 00eCIIeYeHHSI

CTIEKTpa,;

cpencTBo ans mpeoOpa3oBaHUsl CHEKTpa B IO MEHBIIEH Mepe OIHO 3Ha4eHHe

napameTpa 3epHa; u

CPEACTBO AJId pasAcCjiCHUA 3€pHA Ha ABC WU Oouee HapTI/IfI B OTBET HAa UBMEPCHHOC

3Ha4YeHHe rnapamerpa.

YCTpOoHCTBO MO 1. 6, OTIMYAOLIEECss TEM, YTO U3MEPUTENbHAs CTAHLUS YCTAHOBJICHA HA
3arpy304HOM kenode Il 3epHa, MPUYeM H3MEpPUTENIbHAsl CTAHLUS MMEET CEHCOPHBIN
ONOK, YCTaHOBJIEHHBIM Ha OOKOBOH CTEHKE 3arpy304HOro :xkejmoda sl 3epHa, BOPOHKA
YCTaHOBJIEHA BHYTPHU 3arpy304HOro kejnoba Uis 3€pHa, NMPUYEM BOPOHKA COIEPIKHUT
cy)karoutrecst OOKOBBIE CTEHKH BOPOHKH, BBICTYMAIOIINE HAPY)Ky OT OOKOBOW CTEHKH
3arpy304HOro kejaoda Ijs 3epHa, Ha KOTOPOM YCTAHOBJIEH CEHCOPHBINA OJIOK, HAKJIOHHAS
HAIPABIISIONIAs 3aCIOHKA MPOXOAUT MEXy OOKOBBIMU CTEHKAMH BOPOHKH M pa3HECeHa OT
OOKOBOI1 CTEHKH keJ00a, Ha KOTOPOH YCTAaHOBJIEH CEHCOPHBINA OJIOK, MPUYEM YKa3aHHAs
HAKJIOHHAsI HANPABJISIIOIIAS 3aCIIOHKA CY’KAETCsl BHYTPb OT BXOAHOTO OTBEPCTHUSI BOPOHKH K

OOKOBOM CTEHKE kej100a, Ha KOTOPOU YCTAHOBJIEH CEHCOPHBIN OJIOK.

yCTpOfICTBO o 1L 7, OTIIMYAOIIEECA TEM, UYTO HAKJIOHHAas HalpaBJAOMIIasa 3aCJIOHKa
HU30THyTa MCXKAY BXOAHBIM KOHIOM M BBIXOJHBIM KOHLIOM HAKJIOHHOM HaHpaBHﬂIOLL[efI

3aCJIOHKU.

yCTpOfICTBO mo n. 7 win 8, OTIIUYArOIIECECd TEM, YTO BBIXOAHBIC KOHIBI CYKAROIIUXCA
OOKOBBIX CTEHOK BOPOHKH COCAUHAKOTCA € YYAaCTKOM TOPJIOBUHBI BOPOHKH, HWMCHOIIUM
napajjiCJIbHbIC CTCHKW TOPJIOBUHBI, MPOXOAAIIUEC HAPYXKY OT Ka)KI[OfI OOKOBOM CTEHKHU

BOPOHKHU.

YerpolictBo mo n. 9, ommuaromeecss TEM, YTO BBIXOAHOM KOHEL HAKJIOHHOM

2

HAIPABJSIFONIEH 3aCJIOHKM YaCTHYHO NMPOXOAUT B YYAaCTOK TOPJIOBUHBI BOPOHKH MEXIY

CTE€HKaMU IrOpPJIOBUHBL.



1.

YCTpo#cTBO MO N. 6, OTINYAIOLIEECs TeM, YTO CPEACTBO AJIs MMOAAYM 3€pHA B ONTHYECKU
IUIOTHOM CJIO€ 3€pHa COAEpKUT TMOAAIOIIMI KOHBelep AN 3€pHa, HUMEIoLUi psn
pPa3sHECEHHBIX JIOMACTel, KOTOpble MEpPEeMELIAlOTCsl BAOJb COOTBETCTBYIOLIETO JIOTKa B
MOJIOKEHUM, TMPOXOZSINEeM BepTUKAJIbHO BBEPX OT HUXKHEH CTEeHKU JIoTKa, AJis
(bopMHUpPOBaHUS ONTHYECKH IUIOTHOTO CJIOS 3€PHA B JIOTKE MEXKIY COCEIHUMHU Iapamu
jonacted, NpUYeM NOJAIOIIMM KOHBeHep [UIsl 3€pHa YyCTAHOBJEH BHYTPU KOpIyca,
UMEIOIIEro BXOAHOH KOHEI] JIs 3€PHa, COSIMHEHHBIN C 3arpy304HBIM JKEJIOOOM JUI 3epHa,
U BBIXOJHOHN KOHEI JUIsl 3epHA, HMEIOIIHI TI0 MEHBIIIEH Mepe OIUH Pasrpy30UHbIN kKesoo,
NpUYeM TOAAIOIINN KOHBEHEp ISl 3€pHA COOOIAETC MEXTY BXOAHBIM KOHIIOM ISl 3epHA
U BBIXOAHBIM KOHLIOM /Il 3€pHa KOpIyca, MpUYeM U3MepUTeNbHas CTAHLUS YCTaHOBIIEHA
Ha OOKOBOH CTEHKE KOpITyCa M HMMEET CEHCOPHBIH OJIOK, YCTaHOBJIEHHBIH Ha OOKOBOM
CTEHKe KOpIyca Ha CTOPOHE IMOJAIOLIEero KOHBelepa A 3epHa ISl U3MEPEeHMsI ONTHYECKU
IUIOTHOTO CJIOS 3€pHa, C(POPMHPOBAHHOTO MEXKIY KOKAOH COCENHEeH mapoil Jomacteil Ha

MIOZIAIOIIEM KOHBeHepe 1isl 3epHa.
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