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JIEKTPUYECKH YIIPABJISIEMOE KYPHTEJIBHOE YCTPOUCTBO,
COAEP/KAIIEE OIITHYECKYIO IPOEKIIMOHHYIO CUCTEMY JUIA
UJIEHTA®HUKAIINU KYPUTEJIBHBIX H3AEJTHI, COIEPKAIINX 3HAK

OOGaacTb TEXHUKHU, K KOTOPOW OTHOCHUTCSI H306DeTeHI/Ie

Hacrosiimee wusoOpereHne OTHOCHTCS K oOjmacth  Tabaka, B YacTHOCTH, K
BOCCTAHOBJIEHHOMY Ta0aKy, a Takke K H3JENUI0, TeHEPUPYIoIIeMy a’po3osib. Hacrosiuee
1/1306peTeH1/1e TAKXXE€ OTHOCUTCA K KypI/ITeJ'IbeIM usaeanusaM, B YaCTHOCTH, K CHCTEME C
BHGKTpI/I‘{eCKI/IM HaneBOM JKUOKOCTHU OJIA BHGKTpOHHbIX CI/IFapeT HJIN CUCTEME, FeHepI/Ipy}OH_[eﬁ
adPO030Jib, C DJIEKTPUIECKUM HATPEBOM.

IlpennoChLIKY CO3TaHMS I/1306D6T6HI/I$I

B nocnennue ropsl nmproOpenu MONyJsIpHOCTD 3JIEKTPOHHBIE CHTapeThl HA OCHOBE
PAacXOOHBIX M3IENHH, TEHEPUPYIOIHMX a3po30Jb. KX CylecTByeT B OCHOBHOM JiBa THIIA!
UCTIAPHUTENH KUAKOCTH U MHTAJSILIHOHHBIE YCTPOHCTBA Ui HarpeToro tadaka. MHransunoHHble
yCTPOKCTBA 1JIsl HAarpeToro Tadaka Ha3bIBAIOTCS CUCTEMaMu «Harpesa 0e3 ropermsn» (HNB). Onu
o0ecrieunBaroT OOJIE€ OPUTHHAIBHBINA BKYC Tabaka 1o CPAaBHEHHIO C 3JIEKTPOHHBIMH CUTAPETAMH,
KOTOpbIE JTOCTABJIIIOT BIBIXA€MbIH a3p0O30Jib MPH HArPEBAHMM O3Bl JKUIKOCTH, COAEpIKallen
BEIECTBA JUIsI OOpa30BaHMs a’3po30JisA, apoOMaTHU3aTOPbl M 4acTO HUKOTHH. [IpuHIMI paloThI
cucrembl HNB 3axmouaercs B HarpeBaHUM TaOauyHOrO Marepuaja, CONEPIKallero BeIIeCTBO,
oOpasyroiee a’3po30Jib (Takoe Kak TIIUIePHUH W/ MPOIHJIEHTJIUKOIb), KOTOPOE UCTIapsIeTCs BO
BpeMsi HarpeBaHHsi W oOpasyer map, KOTOpbIH BBIBOAUT HUKOTHH U BKYyCOApOMAaTHYECKHE
KOMITOHEHTHI U3 TabadyHoro marepuana. TabayHOe BEIIECTBO HAIPEBAETCS O TEMIEPATYPbI OT
200 nmo 400 C, xortopas HIKe OOBIMHOW TeMIepaTypbl TOPEHUs OOBIYHOW CHIapeThl.
UHransimuoHHOe  YCTPOMCTBO OOBIYHO TPEACTaBIsAeT COOOW  yOep:KuBaeMoe B  pyKe
HArpeBaTeJIbHOE YCTPOMCTBO, BBIMOJIHEHHOE C BO3MOXKHOCTBIO MPHEMa PACXOIHBIX H3IENUI B
BUJI€ CTEPIKHSI.

He3akoHHAast TOPTOBJISI M3AEIHSIMU, TEHEPUPYIOLIIMH a3p030Jib, Oy/1b TO CTAHAAPTHBIE
CHrapeThl, XKHAKOCTU U 3JIEKTPOHHBIX curaper win usgenuss HNB, npencrasisier coOoi
npoOJeMy, OCKOJIBbKY MMOAAENIbHBIC U3/IEIHsI, B YACTHOCTH, MOTYT OBITh HU3KOT'O KaueCTBa WIIH, B
clydae JKUAKOCTEHN MU 3JIEKTPOHHBIX CUTrapeT WIHU pacxonHbXx miaenuil njas HNB, moryTt He
NOJXOMUTh JUISL ONPEACTICHHOW KYypHUTENbHOW CcUCTeMbl. /Il ompeneneHusi, sBISETCS JH
pacxomHOe HW3eNue, TeHEpUpPYIOIIee a’po30Jib, OPUTHHAIBHBIM, Ha BHELIHEH MOBEPXHOCTH
U3/IeTUsT MOJKET OBITh HAHECEH KOJ WUIM aHAJOTMYHash MapKHUPOBKA, COeprKalias HHPOPMALIHIO
00 wm3menuu, and UX OOHAPYKEHHWs NPU HCIOJIb30BAHUM WJIHM TIEpPeN HCIIOJNb30BAaHHEM C
OTpeIeIEHHBIM YCTPOHCTBOM. JTO MO3BOJISIET IPOBEPUTH OPUTHHAIBHOCTD PACXOIHOTO U3/1ETHs
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ucrionbdyercsa. Takum o0pa3oM, >KenaTesNbHO, YTOObI 3TOT 3HAK MOI TaKKe COAepkKaTb
UH(pOpPMALIMIO O KOHKPETHBIX MapaMeTpax, KOTOPbIE AOJKHBI UCTIONIb30BATHCS HHTAISILIMOHHBIMU
YCTPONCTBAMHU, TAKMX KaK HJEaJbHBIM TeMIepaTypHbII Ouamnas3oH, Wid Npoduip Harpesa B
3aBHCHMOCTH OT BPEMEHH, WM MapaMeTpbl, KOTOPble MO3BOJSIIOT OOECHEUUTh KYPHIIBIIUKY
pas3IMyHble BKYChI MU HHTEHCUBHOCTh KypeHus. UToObl 00ecreunTh TOYHYIO0 UIEHTU(UKALINIO
KOZIa HAa PACXOIHOM H3JeNuHu, TakoM Kak usfenne HNB, BeposATHOCTb pacrno3HaBaHUs AOJIKHA
ObITb OYEHb BBICOKOH, 4YTOOBI TMOAXOMASINME H3AeIMss He ObulM OTKJIOHEHbL OmHAKo
CYIIECTBYIOIHE 3HAKW OrPAHUYEHbl HHU3KOW IIOTHOCTHIO HH(POpPMALUU, KOTOpask MOXKET
COIEPIKAThCSl B HUX, U OOJIbIIMHCTBO M3BECTHBIX 3HAKOB OCHOBAHBI HA KJIACCHUYECKUX KOMAX,
TaKUX KaK OJJHOMEpPHBIEC WM JBYMEPHbIE ITPUX-KOIBI, KOTOPbIE MOKHO JIETKO CKOIMUPOBAaTh 03
HCIOJIb30BaHUS CIELHANBHBIX ONTHYECKUX HHCTPYMEHTOB, HAIIpUMep, POCTO BU3YaIU3UPYs KOJ
YeJIOBEYECKUM IJ1a30M.

B npenmecTByroieM ypoBHE TEXHUKH YK€ ObUTH NPEASIOKEHBI PA3JIMUHBIE TIOMBITKH
CO3JIaHMSI M3ACTIHH, TeHEPUPYIOLINX a3PO30JIb, BBIMOJIHEHHBIX C BO3MOXKHOCTBIO HICHTH(PHKALINH.
Hamnpumep, B nokymente US20190008206A1 packpbITO KypUTEJIbHOE HU3JENNE, COAeprKallee
3HAK Ha BHEIIHENW T[OBEPXHOCTH KypPUTENbHOIO W3JAENUs, KOTOPbI MpenCTaBisieT THI
KYPHUTEIBHOTO U3/IENUS U MOXKET UMETh (POPMY PUCYHKA, KOTOPBIH MOXKET OBITh OJHOMEPHBIM TN
IBYMEPHBIM IITPUX-KOAOM. 3HAK COJEPIKHUT Pa3IU4YHbIE YPOBHU CEPOro, KOTOPBIE MOTYT OBITH
CO371aHbl MyTeM I€4YaTH TOYKAMHM MEHbIIero pasMepa. Takoi 3HaK Jerko oOHapy>KHUBaeTcs U
BOCITPOM3BO/IUTCSI U MOSKET COZIEPIKaTh JIUIIb HEOONBIIYIO TUNIOTHOCT HH(POPMALIUU WU TOJIKEH
ObITb TPENOCTABIEH B HENPHEMJIEMO KpPYIMHOM pasmepe. l3-3a HexBaTKM MecTa CHCTEMa,
omucaHHass B gokymMeHTe US20190008200A1, orpaHudeHa NPOCTBIMH  ONTHYECKUMU
CUMTBIBATEJISIMHU, UMEIOIUMH AeTeKTOp BOJM3H 3HaKa. KpoMe TOro, onTu4eckuii CYHUTHIBATENb U3
US20190008206A1 Henb3si UCMONB30BATh BOJIM3W HArpeBaTeliss yCTPOMCTBA M3-32 BO3MOXKHOTO
MIOBPEXKICHUS IETEKTOPA CUUTHIBATEINS, YTO OIPAHUYMBAET MECTA HA KyPUTEJIbHOM U3AEIUU AJIs
pa3MelleHys 3HaKa.

B noxymente WO2019185747A1 packpblTO KypUTEJIbHOE H3JENHe, COAepKallee
pacnosoXeHne MapKepoB WM 3HAKOB, YKa3bIBAIOLIMX Ha MapaMeTp, CBSA3aHHBIN C U3AEIHUEM,
TaKUM 00pa3oM, UTO 3JI€MEHThl MAPKUPOBKH MPOXOIAT MO nepumMerpy usnenus. Kpome Toro, o
CCBUIKE PACKPBITO YCTPONCTBO ONTHUYECKOTO [aT4yMKa, BBIIOJHEHHOIO C BO3MOXHOCTBIO
CUMUTBHIBAHUS 3HAKOB M3JIENMsl, NMPUHATOIO B KaMmepe YCTPOICTBAa, ME€HEPUPYIOLIEro a’po30Jib.
OnTryeckuii JaTINK MOXKET PACIIoNaraTbCs B IOJIOH TPYOKE U MOKET COMPUKACATHCS C U3TEITUEM
WJIN MOJKET OBITh BBIIBUYKHBIM OTHOCHUTEJIPHO M3eNus i oOecneueHus Ooyiee IUPOKOro Mo
nevicteusi. Kondurypauus, onncannast B nokymenre W02019185747 A1, orpanudena npocTsIMu
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MHTEHCUBHOCTb WJIM I[B€TA, MO3TOMY CUHMTBIBA€MblE 3HAKH HMEKOT MPOCTON THI, HalpUMep
IITPUX-KOABl WM OTPAKAIOUIYIO ITOBEPXHOCTb, WJIM MOTYT COIEpKaThb (IIyopecLeHTHbIE
sneMeHThl. 3Haku B fokyMeHTe WO2019185747A1, kak TakOBbIE€, MOXKHO JIETKO CKOIUPOBATh U
BOCIIPOU3BECTH.

B nmoxymente US20160302488A1 omucaHO KypHUTENbHOE HU3JEIHE, KOTOPOe
COIEPIKUT 3HAK HA BHEIIHEW NMOBEPXHOCTH KyPUTEJIbHOIO M31enus. 3HaK MOXET ObITh B BHIE
OJTHOMEPHBIX/ABYMEPHBIX IITPUX-KOJOB. Kon COIEPIKUT UIEHTH(QHULHUPYEMY IO
CHEKTPOCKOMMYECKYK0  CHUTHATypy CJOs 3HakKa, KOTOPbIH HAHOCUTCS  PaCHbUICHHEM.
CrniexkTpocKkonuyeckasi CUTHaTypa OOHApPYKMBAETCSI ONTHYECKHUM CUMTBHIBATENEM, KOTOPBIHA
npeAcTaBisieT coOOM  MPOCTOH  ONTUYECKH CUWTHIBATENb, pPACIOJIOKEHHOE B OYEHb
OrPaHUYEHHOM MPOCTPAHCTBE M OJNM3KO K TOJOCTH KypHTENbHOTrO m3zenusi. M3-3a HexBaTKU
MeCTa MOXXHO HCIOJIb30BATh TOJBKO TMPOCTbIE ONTHYECKHE (HIBTPBI, TO3TOMY CHCTEMA,
ornucanHass B pokymeHte US20160302488A1, orpannueHa OOHapy>K€HHEM TOJBKO IMPOCTHIX
CHEKTPOB WJM I[BETOB, WM OrPaHUYE€Ha UCIOJb30BAHHEM OJHOIO WJIM HECKOJbKHUX
y3KOMOJNOCHBIX  (punbTpoB. CriemoBaTtenbHO, CHEKTpaibHble 3(QEKTh, MPEAOCTaBIsSEMbIE
cucremoii no US20160302488A1 nerko KonupoBaTh WU BOCIIPOU3BOJAUTD.

Takum oOpa3zom, CyliecTByeT MOTPEOHOCTh B YCOBEPIIEHCTBOBAHHOM TEXHOJIOTHH,
NO3BOJITIOIIEH HIeHTH(GULINPOBATH U3/1ETIHSL, FTeHEPHPYIOLINE a3p030b, Takue kak HNB, m3nenms
Il TapeHust U KypeHus. B uacTHOCTHM, uAeHTU(HUKAIMA HAa OCHOBE KOAOB HJIM 3HAKOB,
comeprKalmx ropasno 0ojiee BBICOKYIO IUIOTHOCTh MH(poOpManuu, Obuta Obl MPEeanOYTUTEIBHON
IJIs yIyYIIeHNs KauecTBa MACHTU(GHKALNK U TPEeAOTBpaIleHHs Toanenky niaenuit. Kpome toro,
JOTOJIHUTEIBHO JKEJIaTeNIbHO, YTOOBI, MO MEHbIIeH Mepe, AETEeKTOPHAs YacThb ONTHYECKHX
CUMTHIBATENIEH MNoOAiepKuBaiach npu Ttemmeparype Hrwke S50°C, OOBIMHO TMpH KOMHATHOMN
temreparype. CucTeMbl MPEAIIECTBYIOIIEr0 YPOBHS TEXHUKH OTPaHUUYEHBI MPOCTHIMHU KOJIAMH,
MIOCKOJIbKY MOTYT HCIIOJIb30BAThCS TOJIBKO MPOCTHIE ONTUYECKHIE CUUTHIBATENN U TPeOyeTCsl 3HAK,
KOTOPBII HE MOXKET HaXOIUTHCS B HEMOCPEICTBEHHOH OJIM30CTH OT HArpeBaTessl KypUTEIbHOTO
U3JIENUSL.

CyiHoCTh U300peTeHust

ABTOpBI HACTOALIETO M300PETEHUs HAIIM PELISHHWs BBIIIEYKAa3aHHBIX IMPOOJIeM
MyTEM CO3JIaHUs U3JENNs, TeHEPUPYIOLIETO a3p030J1b, KOTOPOE UMEET ONTHYECKUI CUUTHIBATEIb,
COZEPIKALIMHA CUCTEMY ONTUYECKOTO YBEJIUUEHUs], PACTIONIOKEHHYIO B JOCTYITHOM MPOCTPAHCTBE
yCTPOHCTBA, TeHepUupyromero aj’po3onb. CornacHO H300peTeHHI0, YCTPOWCTBO ITO3BOJISET
o0ecreynTh ONTHYECKOE pelleHne il OOHAapyKeHHs U uAeHTHQukauuu uHpOopManuy,
cozeprKalleiics B 3HAKAX, PACIIOJNIOKEHHBIX Ha W3JEJUH, T€HEPUPYIOIIEM a3po30Jib, WIH B
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BBICOKOM IUIOTHOCTH, KOTOpPasi HE MOXKET CUUTBIBATHCS MPOCTBIM ONTHYECKUM CUHUTBIBATEIIEM,
pa3MelLIeHHbIM BOJHM3M YKa3aHHOro 3Haka. Kpome TOro, B BapHaHTax OCYIIECTBIICHHS
n300peTeHne NO3BOJISsIET O0ECTIEYNTD PELIeHNE JUIsl CYUTBIBAHUS 3HAKOB C TOMOIIBIO ONTHYECKOM
CHCTEMBI, KOTOpasi MOKET UMEThb 4acTh, PACIOJIOKEHHYIO BOJM3U WIH B CONPUKOCHOBEHUU C
HarpeBaTesieM YCTPOMCTBA, TeHEPUPYIOILErO a3PO30b.

B nepBom acniekre nzo0perenue, TakuM 00pa3om, OTHOCHTCS K PACXOHOMY H3EIHIO,
TEHEPHUPYIOLIEMY a3pO030Jib, COAEPKALlEMy IO MEHbIIEH Mepe OAMH 3HaK, COAEep Kallui
KOIMPOBAHHYIO MH(GOPMAIHIO 00 M3IEJHH, PACTIONOKEHHYIO Ha TIOBEPXHOCTH, T.€. BHYTPEHHEH
WM BHELTHEH MOBEPXHOCTH, YKA3aHHOTO M3AENHs. 3aKOAUPOBaHHAsI HHPOPMALIUS pean30BaHa
110 MEHBIIEH Mepe B OJTHOM MAacCHUBE CYHTHIBAEMBIX KOJOBBIX 3JIEMEHTOB, KOTOPBIE MOTYT OBITh
CUMUTAHBI NPU OCBEIEHUU CUCTEMON CUMTBIBAHUS C ONTHUUYECKUM yBenudeHueM. CUUThIBaeMble
KOZOBBbIE 3JIEMEHThI MMEIOT IUIOTHOCTb HE MeHee 10 371eMEeHTOB Ha KBaApPATHBIA MUJIJTUMETP
3HAKa.

Takum o0Opa3oM, pacxomHOe W3JeNue, TeHEPHPYIoIlee a3po30Jib, COIJIACHO
N300pETEHHIO BBIITOJIHEHO TAKUM 00pa30oM, 4TOOBI COAEPIKATh 3HAK, ETAITH KOTOPOTO TPYAHO UITH
HEBO3MO)XHO OOHAPY’KUTh HYEJOBEYECKMM IJIa30M 0e3 HCIOJb30BAHUS ONTHYECKOW CHUCTEMBI,
KOTOpasi OJDKHA, TI0 MEHbIIEH Mepe, YBEINYNBATh N300pakeHNe 3HaKa.

B BapuaHTe OCyIIEeCTBIEHHS YKa3aHHBIE CYUTBIBAEMBIE KO OBBIE 3JIEMEHTHI SIBIISIFOTCS
CTPYKTYPHBIMU W/WJIHM L[BETHBIMU KOJJOBBIMH 3JIeMeHTaMH. Mcrionb30BaHNe CTPYKTYPHBIX W/WIH
L[BETHBIX KOJIOBBIX 3JIEMEHTOB 3aTPYAHSET BOCIPOU3BEACHUE 3HaKa. B BapuaHTax mo MeHblIen
Mepe TPH KOIOBBIX 3JIEMEHTA UMEIOT pa3Hble 1(BeTa. KOomoBbIe 3JIeMEHThl MOTYT OBITh YePHBIMU
WJIH CEpbIMH U MOTYT UMETh LIB€TAa, KOTOPbIE MOTYT OBITH JIIOOOTO I(BeTa, KaK ONpPEAENCHO B
IBetoBom rpadpuke MKO 1976 roma. KomoBble 35ieMEHTBI MOTYT OBITh HEOAHOPOIHBIMH
KOJIOBBIMH 3JIEMEHTaMH, OTJIHYAIOMIMMUCA 1O (GopMe, pasMepy U HUMEIOLUIUMH Pa3IMYHbIe
onTuyeckue cBoicTBa. Mcnonp30BaHNE MHOXKECTBA PA3IUYHBIX KOJOBBIX 3JIEMEHTOB B 3HAKE
3aTPYAHSET PACIIO3HABAHUE U BBISIBIIEHUE MOAEIKH.

B BapuaHTe oOcCylecTBieHHMs MO MEHbLIEH Mepe OAHA 4acTb YKa3aHHOIO 3HakKa
COIEPKUT IO MEHbIIEH Mepe BOCEMb KONOBBIX 3JIEMEHTOB, HUMEIIIMX PAa3JIM4YHbIA LBET.
Hcnonp3oBanne mno MeHbLIEH Mepe BOCBMH PA3JIMYHBIX KOJOBBIX 3JIEMEHTOB IO3BOJISIET
YCIIOKHUTD 3HAK U TIPEOCTABUTh OTPOMHOE KOJIMYECTBO BCTPOSHHON HH(OPMALIHH.

B BapuanTe OCyILIeCTBIEHUs 10 MEHBIIEH Mepe YacCTh KOJOBBIX 3JIEMEHTOB SIBJIIETCS
JTa0MIbHBIMUA KOZIOBBIMH 3JieMeHTaMH. Mcrnosip3oBaHue JAOMIIBHBIX KOAOBBIX 3JIEMEHTOB
NO3BOJISIET MPENOCTABNIATh PELISHUs, MPENOCTAaBISAOLINEe HHPOPMALMIO 00 HCIONb30BAaHUU
U3/eNus, TeHEPUPYIOIEro a’po30jb, TAKYK) KAk BpeMs NOTpeOieHus Wi UHPOPMALUI0 O
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B BapuanTe oCyliecTBI€HUs [0 MEHBLIEH Mepe 4acTb YKa3aHHOIO 3HaKa COAEPIKUT
BOJNIHOBOJ. IIpenocraBneHne 3Haka Ha OCHOBE BOJIHOBOJA MTO3BOJISIET CO3/1aBaTh 3HAKHU, KOTOpBIE
TPYAHO PAcMoO3HAaTh M TPYJHO BOCIPOU3BECTH, MOCKOJBKY U 3TOr0 Tpedyercs CrenuanbHas
crcTeMa MPOELMPOBAHNUS, PENYCMOTPEHHAs! yCTPONHCTBOM COTJIACHO U300PETEHHIO.

Bo BTOpoM acmekre u300peTeHue IOINOJHUTENBPHO OTHOCHTCS K YCTPOWCTBY,
TeHEPHUPYIOLIEMY a3P030Jib, COAEPIKALIEMY Pa3MEIIEHHBII BO BHELIHEHN YaCTU KOPIyca UCTOUYHUK
MUTAHUS U TIOJIOCTD, OMPEAEISAIONIYI0 OCh MOJOCTH. HYacTh KOpIlyca UMeeT OTBEPCTHE, KOTOpOoe
BBIMIOJJHEHO C BO3MOXKHOCTBIO IpPHEMa pPACXONHOTO H3AENUs, Kak OINHMCAaHO. YCTPONCTBO,
reHepHUpYIoIlee a’p030Jib, AOIMOJHUTENBHO COAEPKUT CHUCTEMY CUYHUTHIBAHUS C ONTHUYECKUM
yBEJIMUYEHUEM, OIPENeNAIOUIyI0 BXOJHOE OTBEPCTHE, U COAEPXKUT MO MEHblIeHl Mepe OAuH
(hOKyCHPYIOIIUN ONTUYECKHI 3JIEMEHT U 1O MeHbleld Mepe onuH nerektop. Cucrema
CUUTBHIBAHMUSI C ONTHUYECKUM YBEJIMYEHHEM pacIOJIOKeHAa BO BHEIIHEH YacTu Kopryca Hu
BBINTOJIHEHA C BO3MOJKHOCTBIO IPENOCTABJICHUS ONTUYECKH YBEIWYEHHOTO H300paXKEHHUs 10
MeHbIlIed Mepe 4acTHU YKa3aHHOIO 3HaKa AJs YKa3aHHOTO AETeKTOpa U CUUTHIBAHUS YKa3aHHOMN
KOZIMPOBAHHOHN HHpOpMaLUHU. Y CTPOHCTBO, FTeHEPHUPYIOLIEE a3PO30IIb, JOTIOIHUTEBHO CONEPIKUT
OJIOK yIpaBJIeHHsI, BBITOJHEHHBIH C BO3MOXKHOCTBIO MASHTU(HUKALMHI PACXOAHOTO H3AENUS Ha
OCHOBE CcOfepkaHUsi HH(POPMALNHU, CUUTHIBAEMON CHCTEMOW CYHTHIBAHUA C ONTHYECKUM
yBEJIMUYEHUEM, B 3HAKE, IPEAYCMOTPEHHOM Ha PACXOIHOM U3AEIUU.

B Bapuante ocyuiectBieHuss KO3(Q(PULMEHT yBeIMUYEHHs YKa3aHHOH CHCTEMBI
CUUTBHIBAHMSI C ONITUYECKUM YBEIMUEHUEM COCTABIISIET IO MEHbIIEH Mepe 2, IPEANOYTUTENBHO IO
MeHblei Mepe 10, Gonee mpeAnouTHTENbHO O MeHblIel Mepe 20, erne Oonee mpennoYTUTETEHO
no Menblielr wmepe S50. IlpengocraBieHune 3HAKOB, COAEPIKALIUX BBICOKYK) IUIOTHOCTb
KOIMPOBAHHBIX 3JIEMEHTOB, MO3BOJIIET MPEJOCTABUTh OTPOMHOE KOJMYECTBO HH(OpPMALUHU O
MPOAYKTE U B TO )K€ BpeMs OUeHb 3aTPyAHUTh PACIIO3HABAHNUE U BOCIIPOU3BEACHNE 3HAKOB.

B BapuaHTe oOcCyllecTBIEHHs yKa3aHHas CHCT€Ma CUMTBIBAHUS C ONTHYECKUM
yBEJIMUYEHHEM COJEPKUT 110 MEHbIIIeH Mepe OHO BOTHYTOE ONTHYeCKoe 3epkaio. Mcnonp3oBanue
3epKaja BOTHYTOH (OPMBI TO3BOJIIET COKPATUTh KOJIMYECTBO HEOOXOAMMBIX ONTHYECKHX
KOMIIOHEHTOB.

B BapuaHTe oOcCyllecTBIE€HHs yKa3aHHas CHCT€Ma CYMTBIBAHUS C ONTHYECKUM
yBEJIMUYEHUEM COAEPXKUT IO MeHbIIEeH Mepe OIWH aAanTHPYeMbIl ONTHYECKUH 3JIEMEHT,
BBITTOJIHEHHBIII C BO3MOJKHOCTBIO aanTaluyd ero (pOKyCHOro paccrosiHus. lcmonb3oBaHue
aranTHPYEMOH ONTHUKHU MO3BOJISIET O0ECTIEYNTh EPEMEHHYIO (DOKYCHPOBKY.

B BapuaHTe OCylIeCTBIEHUS YyKa3aHHas CHCT€Ma CYMTHIBAHUSA C ONTHYECKUM

YBCIIMUCHUEM COLCPIKUT OINTHYECKUH BOJIHOBOZ, pacnonomeHan‘/’I MEXKAY YKa3aHHBIM BXOIHBIM
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OTBEPCTUEM H YKA3aHHBIM OECTCKTOPOM. Hanmuuue BOJIHOBOJA HAa NMYTHU CUCTEMbI ONITUYCCKOI'O
YBEJIMYEHUS TO3BOJISIET PA3MECTHUTD AETEKTOP BAAIU OT HAIPEBATENS.

B BapuanTe oCylIecTBIEHHs YKa3aHHOE TI0 MEHbLIEH Mepe OJJTHO ONTHUECKOE 3€PKAJIO
BOT'HYTOH (hOPMBI IPEICTABIISIET COOOH 3€pKajIo KOJIbIEBOH (hOpMBI, MMErOIee IEHTP CHMMETPHH,
PaCIOJIOKEHHbIH HAa YKAa3aHHOW OCH IMOJIOCTH, M NMPUYEM YKAa3aHHBIH AETEKTOp MPEICTaBISIeT
co00i1 1eTeKTOp KONbLEBOH (POPMBI, LIEHTP CUMMETPUHU KOTOPOTO PACIIONOKEH Ha YKa3aHHOH OCH
nojioctd. Mcrosb3oBaHue 0CECUMMETPHUYHOMN MPOEKIIHOHHON CHCTEMbI B COYETAHUH CO 3HAKOM,
pACTIONIOKEHHBIM O  BCEH OKPYKHOCTH pPACXOZHOTO HM3JENHs, O0ecrneYnBaeT Crocod
OOHapy)keHHsl, KOTOPbIii He 3aBHCUT OT OCEBOH OpHEHTAlMM PACXOAHOTO Marepuaa
OTHOCHTEJIbHO ONTHYECKOH CUCTEMBI.

B BAPHUAHTEC OCYLICCTBICHUA YKa3aHHass CHUCTEMa CYUHUTBIBAHHA C OINTUYCCKHUM
YBCIIMUCHUEM BbBIIIOJIHEHA € BO3MOXKHOCTBIO CYUHUTBIBAHHUA 110 MeHBIEeH MEpPE ABYX 3HAKOB,
PACIIONIOKEHHBIX HAa YKA3aHHOM PACXOIHOM U3AEIHH, TeHEPUPYIOIIEM a3p030iib. Micnonb3oBaHue
Oosee OHOTO 3HAKA, PA3MEIEHHOTO HA PACXOAHOM U3/ENH, ITO3BOJISIET MPENOCTABUTE OOJIbIITe
uHGOpMALIMK O PACXOAHOM HU3IENIMM W 3aTPyAHSeT paclO3HaBaHWE K BOCIPOU3BENCHHE
HPOOYKTA.

B BAPHUAHTEC OCYLICCTBIICHHUA YKa3aHHass CHUCTEMA CYUHNTBIBAHHA C ONTUYCCKHUM
YBEJIMYCHUEM COIEpIKUT MO MEHbIIeH Mepe onuH mnoisipuszatop. Mcmomb3oBanue 3¢QexTos
NnoJsipu3anum, O6eCl'leLII/IBaeMbIX 3HAaKOM HWJIM 3HAKaMH, IIO3BOJIACT IMPEAOCTABUTH 6OJ'[I)HIe
nH(POpPMALUH O PACXOAHOM H3/EIUU U OYEHb 3aTPYIHUTH BOCIIPOM3BEICHNE TPOAYKTA.

B BapuaHTe OCYLIECTBJIEHUsS YKa3aHHbIH JETEKTOP IOMELIEH B H30JHPOBAHHYIO
0o0NacTh YCTPOWMCTBA, TE€HEPUPYIOLIErO0 ad’po30Jib, TaKUM 00pa3oMm, uToObl mpu padoTe
TeMIepaTypa AeTeKTopa ocTtaBajach Himke 45°C. Pa3meleHue neTekTopa B H30JHPOBAHHOMN
obnacTi, KOTOpasi MOXKeT ObITh HM30JMPOBAHA OKPYKAFOI[UM BO3AYXOM WM H3OJSILIMOHHBIM
MaTepuaioM, 4TOObI IETEKTOP He HArPEBaJICs, MO3BOJIsIeT U30ekaTh MPodJIeM ¢ HArPEBOM, TaAKUX
KaK CBsA3aHHBIC C MOBPEXKACHUEM WU CTa6I/IJ'II:>HOCTbI-O ONTHYECKOTO O6Hapy}KeHI/ISI.

Kpatkoe onmcanne FDad)I/ILIeCKI/IX MarepHuaJioB

Ha ¢ur. 1 nokasano cxemaTtudeckoe H300pa’k€HHE YACTHYHOTO MPOIOJIBHOTO
CEUeHUs] YCTPOMNCTBA, TI'€HEPUPYIOLIETO a’po30Jib, COAEPXKALEro CHUCTEMY CUMTHIBAHUS C
ONTUYCCKUM YBCIINYCHUCM.

Ha ¢ur. 2 nokasaHo cxemaTudeckoe H300pa’k€HHe YaCTHYHOTO MPOIOJBHOTO
CCUCHUA CHUCTEMblI CUHUTBIBAHUSA C OINTHYCCKHUM YBCJINMYCHUEM COTJIACHO I/I306peTeHI/II'O,
COZEpIKALLEe CBETOAEIUTEND U [0 MEHBLIEH Mepe Ba IETEKTOpa.

Ha ¢ur. 3 nokasano cxemaTuueckoe H300paK€HHE BapUaHTa OCYILIECTBICHUS

CUCTEMbI CUUTBIBAHUA C ONITUYCCKUM YBCINYCHUEM COIJIACHO I/1306peTeHI/IIO.
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Ha ¢ur. 4 noxaszaHo cxemaruyeckoe HM300paK€HHE BHIA CBEPXY IOMEPEYHOrO
CEUEHUsl YCTPOICTBA, TIEHEPUPYIOLIETO a’po30Jib, COAEP)KALLErO CHUCTEMY CUMTHIBAHUS C
ONTUYECKUM  YBEJIMYEHHUEM, BBINOJHEHHYHD C BO3MOXKHOCTBIO CUWUTBIBAHMS  3HAKOB,
PAcCIMOJIOKEHHBIX B MACCHUBE 3HAKOB.

Ha ¢wur. 5 mokasaHo cxemarnueckoe H300paKEHHE BUAA CBEPXY IOMNEPEYHOrO
CEUEHUs1 YCTPOMCTBA, TIEHEPUPYIOLIErO adpo30Jib, COAEPIKALIErO CHCTEMY CUMTBIBAHUS C
ONTUYECKUM  yBEJIMYEHUEM, BBbINOJHEHHYKD C BO3MOXKHOCTBIO CUUTBHIBAHMUS  3HAKOB,
PacIOIOXKEHHBIX 10 MEHbIIEH Mepe Ha ABYX MOBEPXHOCTAX U3JENIHs], TeHEPUPYIOLIEro a3po30Jib.

Ha ¢ur. 6 mokazaHo cxemaTuyeckoe M300paKeHne MPOIOJIbHOTO CEUEHHs] CUCTEMBI
CUUTBHIBAHUSI C ONTHYECKUM YBEJIMUYEHHEM, COAEep Kallell MCTOYHUK CBETa, BBINOJHEHHBIH C
BO3MOJKHOCTBIO [TO/1a4 Ha 3HAK MaJar0IIero CBETOBOIO JIyya, KOTOPbIN paclpOCTpaHsAeTCs BAOIb
MOBEPXHOCTH U3/EINHs, TEHEPUPYIOILErO a3pO30ib.

Ha ¢ur. 7 nokasaHo cxemaTtudeckoe H300paKEHHE B NEPCHEKTHBE CHUCTEMBI
CUUTBIBAHMS C ONTUYECKUM YBEINYEHUEM, COAEPIKALIEH MOJIbI BOTHYTBIH OCECHUMMETPUYHBIN
OTpaskaresb, OOPALIEHHBII K OCECHMMETPHYHOMY MACCHBY JE€TEKTOPOB.

Ha ¢ur. 8 mokazaHo cxemaruueckoe H300pakeHne MPOIOJIBbHOTO CEUEHHSI CHCTEMBI
CUMTBIBAHHUSI C ONTHYECKHUM VBEJIWYEHHEM, BBINIOJHEHHOH C BO3MOXKHOCTBIO OOHAPYKEHHUS
HAJIOKEHHSI YBEJTMUEHHBIX N300pakeHU IBYX 3HAKOB.

Ha ¢ur. 9 nokazano cxemaTnueckoe N300paXKeHHE MOMEPEYHOr0 CEYEHUsI CHCTEMBI
CUMUTBHIBAHMS C ONTHYECKUM YBEJINYEHHEM, KOTOpask COAEPKUT ONTUYECKUN CBETOAENUTENb JJIs
OCBEIEHHS] 3HAKa U B TO K€ BpeMsi OOHApyKeHHs CBETa, CO3aBAEMOr0 3THM 3HAKOM, C
HCTIONIb30BAHHEM TOTO K€ OOIIEero ONTHYECKOTo MyTH.

Ha ¢ur. 10 mokazaHo cxemarnyeckoe H300paKeHNe y4aCcTKa CHCTEMbI CUUTBIBAHUS C
ONTUYECKUM YBEIUUEHUEM, KOTOPbIN COAEPKUT MACCUB MUKPOJIMH3.

Ha ¢ur. 11 mokazaHo cxemMarnyeckoe H300paKeHNe Y4aCTKa CHCTEMbI CUUTBIBAHUS C
ONTUYECKUM YBEJINYEHHEM, COEPIKAIero eqUHbIH CUMTHIBATENb C ONTHYECKUM YBEIHYEHHEM,
COJIEep>KaIlMi UHTErpajbHbIl MACCUB MUKPOJIMH3 U AETEKTOP.

Ha ¢ur. 12 moka3aHo cedeHue MpuUMepa YCTPOIMCTBA COTJIACHO H300PETEHHIO.
OnTrueckuii CHUTBIBATENb COMVIACHO BAPUAHTY OCYILECTBIIEHUS COAEPKUT ONTUYECKUI BOJTHOBOJ
st oOecrieYeHnsl yBETHYEHHOTO U300paKEHHs Ha €r0 BbIXOJIE.

Ha ¢wur. 13 nokasaH yBenTW4YeHHbINA BHJ YACTH 3HAKA M3/IEJIHS COTJIACHO N300PETEHUIO.

Ha ¢ur. 14 npouwumocTpupoBaH OOHAPYKEHHBIH NPOQIIIb BBICOTHI JABYX
CTPYKTYPHBIX 3JIEMEHTOB YaCTH 3HAKA, MPOMJLTIIOCTPUPOBAHHOTO Ha ¢ur. 13.

IonpoGHoe onucadye U300peTeHus




Hacrosimmee m3oOpereHne Oyner OMMCAHO B OTHOLIEHMHM KOHKPETHBIX BapHAHTOB
OCYIIECTBJICHUS M CO CChUIKOM Ha MpuiiaraeMble rpaguyeckre MaTepHabl, HO H300peTeHNe 3TUM
HE OTpPaHUYUBACTCH. OmnucaHHbIE Fpa(i)I/ILIeCKI/Ie MaTEepHaJIbl ABJIAIOTCA TOJIBKO CXEMATUYICCKUMHU U
He MOJpa3yMeBarOT orpannveHuil. Ha rpaguueckux marepuanax pa3Mmep HEKOTOPBIX 3JIEMEHTOB
MOKeT OBITh NPeyBEIHYeH U He IPOPHCOBAH B MaciuTade B MIUTFOCTPATUBHBIX LeJisiX. Pasmepsl n
OTHOCHUTEJIbHBIE pa3Mepbl HE COOTBETCTBYIOT (DaKTHUECKUM, NPHMEHSIEMBbIM Ha IPAKTUKE B
COOTBETCTBUH C H300pETEHHEM.

N300perenne Oyner OMHCAHO B CIEAYIOIIUX NMPUMEPAaX B OTHOLIEHUM PACXOIHBIX
U3/eni, TEeHEPUPYIOIIMX a’po30jb 1, comep:kammx TabakoCHep Kallyr J03y MaTepuaa,
TeHEePHUPYIOLIEro a3p030Jib, HO 00BEM H300PETeHHS He JOKEH TOJIKOBATHCS KaK OrPaHHYEHHBIN
pPaCXOaAHBIMU U3OCITUAMU Ha OCHOBE Ta6aKa, a JOJDKEH OXBAaThIBATh .]'II'O6I:>I€ PaCcXOaHbIC U3OCITHA,
reHepPHUPYIOLINE a3p030Jib, TAKHE KaK KYPUTEJIbHbIE M3IEIHs, U3ENIHs, C HArPEeBOM Oe3 ropeHus,
KapTPpUIKKU C KUAKOCTBIO MJIA 3JICKTPOHHBIX CUTapeT U KapTOMafISepr, KOTOpBIE COACpKAT
cyOcTpaT, TeHEepUPYIOIIUI a’3p030Jib, CIIOCOOHBI T€HEPHPOBaTh BJAbIXA€MbI a3p0O30Jib IMPU
HarpeBaHuU. PacxomHble wu3ngenus 1, TeHepUPYIOIIME a’po30Jib, COMJIACHO HACTOSIIEMY
M300pETEHNI0 MOTYT UMETh MJTH HE HIMETh OCb CHMMETPHUH U MOTYT UMETH JIF000H BU Witk hopmy,
TaKyI0 Kak YIUIMHEHHas, UMIHHApUYeckas Gopma mmu chepudeckas Gopma, mwin popma syda.
Kakx mnokazano Ha ¢ur. 1-8, pacxomnoe usgenue 1, reHepupyromiee a’po30Jib, COTJIACHO
M300pETEHNIO CONEPKUT 10 MeHbIIel Mepe nepByr uacTb 1b, comepxkamyro 3Hak 10,
PaCIOJIOKEHHbIH Ha BHELIHEH MOBEPXHOCTH, M BTOPYIO 4acTh la, MPUKPEIUIEHHYIO K MEepPBOH
YaCTH, IPUYEM BTOpasi 4acTh 1a MOkeT 0Opa30BBIBATH MyH/IITYK JAJISI BABIXaHHSI OJIb30BATEIEM
a’3po30Jisl, TEHEPUPYIOIIErocsl MPH HarpeBaHWU MEepBOi YacTu 1b mocnie BBemeHHs! pacXxOmHBIX

u3nenui 1, TreHepupyrIIMX a’po30jb, B HArpeBaTeNbHYIO IOJOCTb YCTPOMCTBA 2,

,
reHepupymoomero a’sposonb. Msnenue 1 comepkuT OOMOIHUTENBHYIO 4YacThb lc, KOTOpas He
comepskuT 3Haka 10. 3rak 10 MoxkeT ObITh PACIONIOKEH HA OJJHOU HJTH 00erX OOKOBBIX CTOPOHAX
YIOMSIHY TOW JIOTIOJIHUTENbHOMN yacTu 1¢ (¢ur. 7, ¢pur. 8).

H3o0pereHne peann3oBaHO € MOMOIIBIO U3AENus 1, TeHEPHUPYIOIIEro a’po30Jib, a
TaKXXe YCTPOHCTBA 2, TEHEPHPYIOIIEro a3po30iib. M300peTeHne AOMONHUTEIBHO Peatn30BaHO
CUCTEMOH, KOTOpPasi COAEPKUT yYKa3aHHOE YCTPONCTBO 2, FeHepUpYIOLee a3p030iib, COJEpIKalilee
uszenue 1, re”Hepupyroliee a3po30yib, KOTOpPOE BCTaBJIEHO B YKa3aHHOE YCTPOMHCTBO 2,
TEHEPUPYIOLIEE a3P030Jib. Y CTPOMCTBO 2, FEHEPUPYIOLLEE a3PO30Jib, U U3eue 1, reHepupymoliee
a3p030J1b, YKA3aHHOW CUCTEMBI ITOJPOOHO OIMHMCAHBI B HACTOSIIIEM TOKYMEHTE.

B koHTekcTe MaHHOrO AOKYMEHTa TEPMHMH «MaTepuall, FeHEepUPYIOLINI a3po30ib»

OTHOCUTCsI K MaTe€puaiy, CHOCO6HOMy BI:»ICBO60>KI[aTb JIETYy4YUE COCAUHCHUs IOCJIC HArpeBa, B

pe3yJibTaTe 4ero MoKeT 0Opa3OBBbIBATHCS a3p030Jb. A3P030Jb, TEHEPUPYEMBIH U3 MaTepHuala,
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MOXeT ObITh BUANMBIM HJIM HEBUIAMMBIM U MOXKET COZIEPIKaTh Mapbl (HApuMep, MEJIKUE YaCTHLIbI
BEIIECTB, HAXOMSIIUXCS B ra3000pa3HOM COCTOSIHUHM, KOTOPbIe OOBIMHO SBIISIFOTCS SKUAKUMH WJIA
TBEPAbIMU IPHM KOMHATHOH TeMmIeparype), a Takke Ta3bl U KaleJdbKd  KUIKOCTU
KOH/IEHCUPOBAHHBIX NapOB.

ITepBast yacte 1b u3menusi 1, reHEPUPYIOIIETO a3P0O30Jib, MOKET COAEPIKATh O3y
MaTtepuaa, TeHepUPYIOIIEro a’po30iib, IOMELIEHHYI B 000JIOUKY 3, HO 3TO He 00s3aTesbHO.
Tepmun «obosouka 3» ompenessieTcss B MIMPOKOM CMbICHIE Kak Jr00as CTPYKTypa WM CIIOH,
KOTOPBIN 3aIIMINAET U CONEPXKUT 03y MaTepuaja, IeHEpPHUPYIOLIEro a’po30jb, U KOTOPBIH
MO3BOJISIET OCYINECTBIISITh MAHUIYJISIIUU € 3TUM MatepuaioM. O00s104Kka 3 MMeeT BHYTPEHHIOK
MOBEPXHOCTh, KOTOPAsi MOXKET CONMPUKACATHCS C MATEPHUAJIOM, FEHEPUPYIOLIUM a3p030J1b, U UMEET
BHEIIHIOIO MOBEPXHOCTh, VAAJICHHYIO OT MaTepuana, reHepupyromero asposonb. Obonouka 3
NPEANOYTUTENIEHO MOKET CONEpKaTh MaTepUal Ha OCHOBE LIJUTFOJIO3bI, TAKOW Kak Oymara, HO
TaKXXe€ MOXKET OBITh H3TOTOBJIEHA U3 OMOPA3J1araéMoro MojIuMepa Ui MOXKET OBITh U3TrOTOBJICHA
u3 crekia min kepamMukn. O0oyoduka MOKET ObITh MOPHCTHIM MAaTEPUAIOM U MOXKET HUMEThb
IJIAIKYIO FUTH IIEPOXOBATYIO BHEIIHIOK MOBEPXHOCTD 5 U MOXKET OBITh THOKHM MaTepHAJIOM WJIH
TBepAbIM MaTepuasnioM. O6oouka 3 MOXKET MPEACTaBIATh COO0H ONTUYECKH HETPO3PAuHbINA HIIN
YaCTUYHO NMPO3payvHbIi onTudeckuil cioi. Ecmu roBoputh 0 Oymare, To 000y04Ka 3 4aCTUYHO
npo3payHa B BUIUMOM U HH(PPAKPACHOM THATA30HE U MOXKET ObITh YACTUYHO MPO3payuHoii B YO.
Obomouka 3 MOXeT comep:kaTh OTBepCTUs. YKa3aHHbIN 3HaK 10 MOXeT pacmojaraTbCsi IO
MEHbIIIEH Mepe 4aCTUYHO Nepes MO MeHbIIeH Mepe OJHUM OTBEPCTHEM, NPENYCMOTPEHHBIM Ha
MIOBEPXHOCTH 000JIOUKH 3.

Tepmun «3Hak 10» omnpegensercss Kak 3JEMEHT WM CTPYKTypa, COAEpIKalue
uHpopmaumro 00 wu3genuu 1, TeHEPUPYIOLIEM a’po30Jib, W OOBIYHO pPACHOJIATAIOTCS Ha
noBepxHOCTH u3nenus 1. IToBepXHOCT MOKET OBITh BHEUTHEH WM BHYTPEHHEH MOBEPXHOCTHIO
usnenus 1, TakoW Kak MOBEPXHOCTh, OTHOCAMIASCS K 00oyouke u3nenus. 3Hak 10 Moxker ObITh
BcTpoeH B m3zenue 1. Kpome toro, 6omnee 1 3Haka 10 MokeT OBITh pacHoOIOKEHO HA YIIOMSHYTOM
u3zenuu | uam BHyTPH HEro.

B kxoHTekcTe NaHHOrO TOKYMEHTAa TEPMUH «yBeaudeHue M», onpenensieMsblil Takxe
Kak KO3(QPHUIHUEHT yBeIUYEeHUs, 03HAYAET, UTO MOJydyeHHOe n300paxerne B, mo meHsbiei Mepe,
TAKOTO JK€ pa3Mepa, Kak OOBeKT A (3HaK WJIM YacTh 3HAKA), MOJICKALIUI OTOOpPaKEHHIO.
VYBenuuenne M = omnpenensiercst kak b/a =B/A wu, cienosarenbHo, Oonbie nin paBHO 1. Au B -
3TO, COOTBETCTBEHHO, pa3Mep 3HaKa MIJIM YaCTH 3HaKa, MOAJIeKAIIero OToopakeHuro, a B - pasmep
n300paKeHNs B TUIOCKOCTH U300paskeHUsI.

N3o0paskeHne peann3oBaHO C TIOMOLIBK) ONTHYECKOW CHUCTEMbI, KOTOpas HMeEeT

paccTossHUE a OOBEKTa 3HaKa M0 CHUCTeMbl (POKYCHPOBKH, KOTOPOE MEHbILIE PacCTOSHUs b
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M300paXkeHHsl MKy CUCTEMOM (DOKYCHPOBKH U TUIOCKOCTBIO M300paskeHus, T.e. b=a, rne au b
otHocATcs Kak 1/f=1/a+1/b, f - ¢okycHoe paccrosHue cucreMpl (POKYCHPOBKH ONTHYECKOTO
cunThiBaTeNs ycTpoiicTBa. OOBIMHO MOApa3syMeBaeTcs, 4TO pasMep uszoOpaxkeHuss B He
00s13aTeNbHO JTOJIKEH OBITh paBEH pa3Mepy AETEKTOPa, KOTOPBIN UCTIONB3YeTCs ISl OOHAPY KEHHS
n3o0pakeHus. JlerekTop MOXET MMeTh IO MEHbIIEH Mepe B OZHOM MOIEPEeYHOM CEUeHUH,
pasMep, KOTOPbII MEHbIIIE HIIH OOJIbLIE, YeM MOy YeHHOE H300paKeHHe.

B ornunuune ot u3menuil mpeAmecTBYIOIIErO YPOBHS TEXHUKU, KOTOpBIE CONEpKaT
3HAKH, KOJIOBBIE 3JIEMEHThl WM CTPYKTYpbl 3Haka 10, 3HaKM HACTOSALIEr0 H300pEeTEeHUs
UHIUBUAYAIBHO TPYOHO MJIM  HEBO3MOXKHO  OOHApYyXUTh MM  HIEHTH()HULHUPOBATH
HEBOOPY>KEHHBIM TJIa30M. 3HAKU BBICOKOW IJIOTHOCTH COIJIACHO HACTOSLIEMY H300PETEHHIO
TpeOyIOT ONTHYECKOH CHUCTEMbI CUHTBIBAHHS, KOTOpas 00ecreunBaeT pasMep H300pakeHHs 110
MEHbBIIIeH Mepe TaKOH ke OOJNBIIOH, Kak pa3Mep HacTH 3HaKa, MOJIeKalleidl OOHApYKEHHIO.
Hamnpumep, mpocTble IITPUX-KOABI OCHOBaHbl Ha CHCTEME ONTHYECKOTO YMEHbBIIEHHUs, 4YTO
O3Ha4aet, 4Tto Ko3(pduumenT ysennyerns MeHbine 1. [IpuunHa B TOM, 9TO ONTHYECKAst CUCTEMA
BU3yJIM3AINH JOJDKHA 00eCTIeunBaTh MUPOKOE mosie 0030pa. B HacTosmeM n300peTeHnuu moje
0030pa HeOOoNBIIOE, MOCKOIBKY OHO MpeIHA3HAYeHO AJisi OOHAPYKEeHUS 3HAKA MJTH YaCTH 3HAKA,
KOTOpasi UMEET OYeHb BBICOKYIO IUIOTHOCTH Koza. CrenoBarenbHO, Tpedyercs ysennueHne M no
MeHblIel Mepe Ha eauHULy (M>1), HO 00BIMHO OHO mpeBbImaeT koddduipent ot 2 xo 100 nmm
Oonee, kak omucaHo nanee. CrenoBaTenbHO, YCTPONHCTBO COIJIACHO M300PETEHHIO XOPOLIO
HNOAXOAMT Ui OOHApy)KEHHs 3HAKOB, KOTOPbIE PACIIOJIOKEHbI MO OKPYKHOCTH HW3IEIIHSL.
YcTpolicTBa COMNIAaCHO H300PETEHHIO TakXKe MOTYT ObIThb BBIMOJHEHBI C BO3MOXKHOCTBIO
oOHapy)keHHsl 1 U3MEPEHUs] 3HAKOB, KOTOPbIE PACIIONIOKEHBI BAOJb MTPOAOJIBHOIO HAIPABICHUS
u3eus, 4To TpeOyeT yCTPOUCTB, B KOTOPbIE HU3/EIHe BCTABISETCS B COOTBETCTBUH C 33aHHOU
YIJIOBOM OpUEHTALMeW, WM C HCIOJb30BAHMEM IO MEHbBLIEH Mepe BpallaoIIeicss 4acTH
ONTUYECKOTO CUUTBHIBATES, BBIMIOJHEHHON C BOSMOXKHOCTBIO BpallleHUs1 BOKPYT nosiocty 112.

3nak 10 MOKeT OBITh PA3JIMYHBIX THUIIOB, HEKOTOPBIE U3 KOTOPBIX OMHCAHBbI Ooee
noapodHo Hike. Tunuunele kiaaceel 3HakoB 10 2D unn 3D hopMbl, TPUMEHHMBIX K U3AETHIM 1,
TeHEPUPYIOIIUM a3P030J1b, COTJIACHO H300PETEHHIO, BKIIFOYAIOT, HO 0€3 OrpaHUYeHUS:

- OoTpaxarouiue Win AudpakuoHHbIe 3HaKu 10;
- oTpakarouue u qudpakruoHHble 3Haku 10;

- 3Haku 10, comepxxaiune METaoBEpXHOCTH,

- ronorpadudeckue 3Haku 10;

- MOJSAPU3ALMOHHO-YYBCTBUTEbHBIE 3HAKU 10;
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- 3Haku 10, comepkamque MO MEHbIIEH Mepe OAWH 3HAKOBBIM BOJHOBOX, TAaKOW Kak
pe3oHupyromas BoaHoBoaHas pemerka (RWG), koropas pacnionokeHa Ha 3Hake 10 wmn
B HEM;

B 3aBucuMoCTH OT KOHCTPYKIMM W/WIK 1ienel Oe30macHOCTH 3HaK 10 MoxeT ObITh
YaCTUYHO NMpo3padHbIM 3HaKoM 10. Kpome Toro, o MoeT ObITh BBIIOJIHEH TAaKUM 00pa3oM, 4TO
ontudeckuil 3(¢pexT, KOTOphlii OH 00ecreYnBaeT NMpPU OCBEIIEHHH, HE 3aBHCUT OT OCEBOIO
NOJIOKEHUST M3AeHs |, TeHEPUPYIOLIEro a3po30Jib, OTHOCUTEIBHO HEMOJABH)KHOTO HMCTOYHHKA
OCBELLEHUSI.

Kpome Ttoro, moboit 3Hak 10 MokeT ObITh pa3MelleH Ha TMOIJIOXKKE, KOTOopas
pacrojio’keHa Ha TMOBEPXHOCTU YKAa3aHHOW OOOJOYKH, W/WIM MOXKET OBbITb HAHECEH JIIOOBIM
(pU3NUECKUM UITH X MMUYECKHUM CITIOCOOOM Ha YKa3aHHYIO 000JIOUKY MJIH Ha YKa3aHHOe u3aenue 1;

B npeamodTuTENBHBIX BapHaHTaxX OCyLIeCTBIeHHWs 3Haku 10 Moryt ObITh
JTa0WIbHBIMUA 3HaKaMH, T.€. OHH MOTYT M3MEHATHCS BO BPEMEHH WM B 3aBHCUMOCTH OT
($u3NUeCKUX U XUMHUYECKUX YCIOBUH B U3AEIHH | UM YCTPOHCTBE, T€HEPUPYIOIIEM a3pPO30JIb.

OcobeHHO MpennoYTHTEIbHBIME BHIAMH 3HAKOB 10 SIBISIOTCS T€, B KOTOPBIX IIO
MEHbBIIIeH Mepe OJIMH 3HaK BBIMIOJHEH B BUAE PE3OHUPYIOIEH BOMHOBONHON pemeTku (RWGQG).
RWG onucana, Hanpumep, B:

cratbe A. [Ilapona u np. "Resonating grating-waveguide structures for visible and

near-infrared radiation": J.Opt.Soc. Am" Tom.14, Ne 11, ctp. 2985-2993, 1997 r.

Hcnonb3osanne RWG B 3nakax 10 nmo3sossier co3gaBaTh YHUKAJIbHbIE ONTHYECKHE
3¢ QeKThl, KOTOpble UpPe3BbMAHHO TPYAHO pPACHO3HATh M BOCHpou3BecTH. M3-3a mx Majoit
NEPUOIUYHOCTH OHU HE JOMyCKAIOT PA3JHYHBIX MOPSAKOB AUGPAKIHMH, YTO OTJIMYAET UX OT
ropasno 6oee MpOCThIX AUPPAKIMOHHBIX ONTHYeCKHX 35eMeHTOB (DOE).

KoHeuHO, B KOHTEKCTE HACTOALIEr0 N300peTEeHHs] MOKHO MPENBUAETh KOMOUHALIMIO
PA3JIMYHBIX THIIOB YKa3aHHBIX TUITHMYHBIX KJIACCOB 3HAKOB 10, KaK yKa3bIBAJIOCh paHee.

3naku 10 MOryT OBITH PACHOJIOKEHBI HA YaCTH OKPYKHOCTH U3Aenus 1 Wiu MOryT
OBITH PACIIONIOKEHBI 10 BCEH OKPYKHOCTH (Hampumep, Ha ¢ur. 1-4). OHU MOryT comepKaTh
KOZIUPOBAHHBIE 3JIEMEHTBI BBICOKOW TUIOTHOCTH, KOTOPbIE MOTYT OBITh BCTPOEHBI B CTPYKTYPHI,
Takhe Kak JU(PPAKIHOHHbIE CTPYKTYpbl MM TOHKUH BOJIHOBOJA, WJIM TOJIOTPaMMY,
PACIIONOKEHHYIO BHYTPHU HUIM Ha yKa3aHHOM 3Hake 10, mim mMaccuB Takux CTpykTyp. Komosbie
3JIEMEHTBl MOTYT TaK)Ke IMpPEACTABIATh COOOH TOIJIOLIAOIUE CTPYKTYpbl WJIM  CJIOH,
pacronoXeHHble Ha WK BHyTpHU 3Haka 10. KogoBble 351€eMeHTBI TakKe MOTYT ObITh CTPYKTYPaMH,
YyBCTBUTEIBHBIMH K ITOJISIPU3ALINH.

3Hak 10, mpeayCMOTpPEeHHBbIN AJid U3AENUs], T€HEePUPYIOLIEro a3po30Jib, COIJIACHO

N300pEeTEeHNI0, MOKET OBITh BBINOJHEH i o0ecrnedeHus 3afaHHbIX 3(@dexkToB mnpsmMoro
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OTpPaKEHMs, TAaKMX Kak oOOecledeHne IpPU OCBELICHHH CBETOBBIM JIY4OM, CO31aBa€MbIM
HCTOUYHHKOM CBETA, MHOXKECTBA CBETOBBIX JIy4eil, KOTOPbIE MOT'YT UMETh Pa3HbIE CIIEKTPbI H/UIIH
pasHble yribl OoTpakeHus. OTpakeHHblE CBETOBbIE JIYYU MOTIYT OBbITh AUPPAKIHOHHBIMU
CBETOBBIMH JIy4aMH, POELIPYEMBbIMHU B JF0OOM rnopsifike audpakiuu. 3Hak 10 MoxxeT conepkarhb
CTPYKTYpPBI 10 MEHBIIEH Mepe Ha OJHON U3 €ro MOBEPXHOCTEN UM CTOPOH, U MOXKET COAEPKATh
CTPYKTYpBbI, BCTPOEHHBbIE B ciioi 3HaKka 10. Hanpumep, nudpakimoHHbIe CTPYKTYPBI MOTYT OBITH
NpeAyCMOTPEHbl Ha BHeIHeH mnoBepxHocTH 3Haka 10. CBeToBble Jy4n MOTYT OBITh
KOJUTMMHUPOBAHHBIMH CBETOBBIMH JIyYaMH MJIH MOTYT OBbIThb CBETOBBIMH JIy4aMH C IOIHPOKOH
amnepTypoil U MOTYT OBbITh PACXOASIIIUMUCS UM CXOASALIMMHCS CBETOBBIMH JIyUYaMH.

3akoaupoBaHHas MHGOpPMALHS PEeaTM30BaHA 10 MEHBbINEH Mepe B OJHOM MAacCHBE
CUUTBIBAEMBIX KOAOBBIX 3JIEMEHTOB, KOTOPBIE CUMTBIBAIOTCS NPHU OCBeLleHHH cuctemon 200
CUUTBIBAHMS C ONTUYECKUM YBEIMYEHUEM KaK OMMCAHO Jajiee B Pa3JIMYHBIX Npumepax. Maccus
CUUTBIBAEMBIX KOAOBBIX 3JIEMEHTOB UMEKOT IUIOTHOCTE HE MeHee 10 31eMEeHTOB Ha KBaJpaTHBIN
MUJUITUMETp yka3aHHOro 3Haka 10. [IpennodrurenbHO MacCHB CYUTHIBAEMBIX KOAOBBIX 3JIEMEHTOB
UMeeT IUIOTHOCTh Oosee 20, Oonee mpeamoututenbHO Oosee SO 3J€MEHTOB HAa KBaApPATHBIN
MUJUIUMETP YKa3aHHOro 3Haka 10.

3nak 10 moxer pacnojaraTbcsi B coOoTBeTCTBUU C 2D mmm 3D pacnonoskeHuem
CTPYKTYp U MOXET MMeTh JIIOOYI0 (opMy, Takyro Kak KBaIpaT WM IOJOCa MPSMOYTOJbHON
¢dopmbl.  IIpennouTuTenpbHO yKa3aHHAs I0OJIOCA COJEPXKUT MACCHB M30BITOYHBIX KOMOBBIX
3JIEMEHTOB, KOTOPbIE PACIOJOXKEHBI IO BCEM OKPYXKHOCTHU yKaszaHHOro usaenus 1. Tepmun
«M30BITOUHBINY B TAHHOM JIOKYMEHTE O3HAUaeT, YTO 3HaK 10 COmep KUT MacCHB MOBTOPSIOIINXCS
KOJIOBBIX 3JIEMEHTOB MJIN OJIOKOB KOZOBBIX HJIEMEHTOB M MOXKET CUMTBHIBATHCS cCUnThIBaTesieM 200
¢ (PMKCUPOBAHHBIM ONTHYECKUM YBEJTUYEHUEM HE3aBHCUMO OT MOJIOKEHUS U3eus 1, TAKoro Kak
YTJIOBOE MOJIOXKEHHUE, OTHOCUTETIbHO cucTeMbl 200 CUUTHIBAHHSI C ONTHYECKUM YBEJIHUEHHUEM. JTO
MOXKET OBITh Peai30BaHO, HAIPUMED, 0€3 OrpaHUYeHus], C MOMOIIbIO 3Haka 10, oOpa3oBaHHOTO
MaCCHBOM OTPAKAIOIIUX WM JTU(PPAKIHOHHBIX CTPYKTYpP, MACCHBOM MOMIIOIIAKOIINX CTPYKTYP
WJIX MaCCHBOM PE30HHUPYIOIIUX BOJHOBOJOB MWJIM HX KOMOMHALIUEH.

IToMHMO CBOWCTB 3alllUThl OT MOAAENKH KeJlaTeJbHO, 4ToObl 3HaK 10 MOr Takke
comep:kate MHGOPMALMIO O KOHKPETHBIX IapaMeTpax, KOTOPbIE IOJKHBI HCIIONBb30BATHCS
VHTAJSIUOHHBIMM YCTPONMCTBAMHU, TaKMX Kak HAeaJbHBbIM TeMIepaTypHbI Ouana3oH, WU
npod b HarpeBa B 3aBUCUMOCTH OT BPEMEHH, HIIH TAPaMETPhl, KOTOPbIE O3BOJSIFOT 00ECTIEYNTh
KYPWIBbIIMUKY Pa3JIMYHbIE BKYChl UM MHTEHCUBHOCTb KYPEHHUSI.

KoHkpeTHO npeacTaBisoIee HHTEPEC IPUMEHEHUE YCTPOHCTBA U CUCTEMBI COTTIACHO
N300pETEHNI0 COCTOHUT B OOHAPYKEHUU U n3MepeHuH 3D GOpMBI CTPYKTYPHBIX 3JIEMEHTOB 3HAKA

10. J{ns o6Hapy>keHust H”HQOPMALIUH U3 TaKUX 3HAKOB 10 yCTPONCTBO 2 COTIacHO M300PETEHHIO
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ABIISIETCS 00sI3aTENIbHBIM, TIOCKOJIBKY JJIsI 3TOr0 TpeOyeTcsl BBICOKUN KOA(PPUIMEHT YBEITUICHUS
M, no menbiueli Mepe Oonpine 1, oObryHO Oonbuie 10. B BapuanTe ocymectieHus 3Haku 10
NPEACTABJSIIOT COOON 3JIEMEHTHI, Hale4aTaHHble CTPYIHOHN Me4aThio, TaKhe KaK HaredyaTaHHbIE
KYTIOJIbHBIE CTPYKTYPBI, UMEIOLINE YeTKO OINpEeNeNeHHYI0 U 3afaHHyo Gopmy mnu 3D pasmep.
OTO BO3MOXKHO C TOMOLIbIO CYINECTBYIOLIMX CTPYHHBIX MAIIMH U MOXET NPUMEHATbCA Ha
o0bruHON OymakHOH oOosouke 3. CTpyiiHOE HaHECeHHEe MOXKeT OBITh OCYINECTBICHO TaKUM
o0pa3om, 4TOOBI MeYaTHbIE YYACTKH WJIM KYIMOJIbHbIE CTPYKTYPhI UMENU YETKO OMPENeICHHYIO
3amaHHyr0 ¢opmy. 3Haku 10 MOryT comepkaTh (DOTOHHBIE KPHUCTAJUIBI IJIsi OOeCreYeHMsI
YHHUKAQJIbHBIX ONTHYECKUX CBOWCTB, Takux Kak 3(dexrsl orparkenus. Cucrema CUHUTHIBAHUS
MOXET COIepKaThb CPEACTBA JJIsl ONpenesieHus: (opMbl HAMEYATAHHBIX CTPYHHBIX 3JIEMEHTOB.
Takwue cpencTsa MOTYT OBITh PEAJTH30BAHBI C IOMOLIBIO ONITHYECKOH KOH(PUTYpaLuy, OCHOBAHHON
Ha CTaTUYECKOM OOHApY KEHUU NIBYMs IETEKTOPAMH, KOTOPbIE UMEIOT pasHble OCHU 0030pa, WiIH
MOTYT OBITh TaK)X€ pPEaJH30BaHbI C TIOMOLIBIO) CHCTEMBI CUUTBIBAHHS, KOTOpas CONEPIKUT
MOJBIIKHYIO MPOCKLIMOHHYIO JINH3Y HITH JTF0OYI0 ONTHYECKYI0 MUKPOCHCTEMY, KOTOPAsi MO3BOJISIET
u3Bjekatb wuHpopmaumo o 3D ¢opme mnewyatHbIX sieMeHTOB. OnTH4eckne CHCTEMBI
OOHapy>KeHHs, HalpuMep, KaMepbl MUJUTMMETPOBOTO pa3Mepa, 00eCHeunBarole YBEIHUSHHE
MeHee 1, He MO3BOJBIFOT TAKOro OOHAPY KEHUS.

CornacHo nepBOMy BapUaHTY OCYIIECTBJIEHHUS, IPECTaBIeHHOMY Ha ¢ur. 1, cuctema
200 cuuThIBaHHUs C ONTUYECKHUM YBEIMYEHUEM COAEPKUT BOTHYTOE 3epkano 20, KOTopoe
NPUCTIOCOOJIEHO ISl TIONyUEHHs yBeJn4eHHOro u3oopakenus 10' 3Haka 10 Ha merextope 30,
PaCIOJIOKEHHOTO B IUIOCKOCTH M300paskeHns cuctembl 200 yBenudenus. B Bapuanrax mo ¢wur. 1
nerektop 30 MoxkeT ObITh BBIIOJHEH C BO3MOXHOCTBIO ONpEAENEHHs] CIEKTPaJbHOM
OTpaskaTeabHON CIOCOOHOCTH 3HaKa 10 MITH MOKeT ObITh BBITIOJHEH C BO3MOYKHOCTBIO ITOJTy4EHHS
u300pakeHuss MO MeHbInel wMepe uactu 3Haka 10. B  mpeamodtuTensHOM —BapuaHTe
ocyuiecTieHus: 3HaK 10 comepskuT M30bITOUHBIE ONTHYECKNE CTPYKTYPBI U BBITIOJHEH 1O BCEH
OKPY’KHOCTH, TaK YTO ONTHUeCKUi 3(QexT 3HaKa He 3aBUCUT OT OPHUEHTALUH H3AEIHS,
TeHEePHUPYIOLIET0 a3P030Jib, OTHOCUTENBHO HEMOABHUKHOIO UCTOUHHKA 40 CBETa, paCHOJI0KEHHOTO
B cucteMe 200 CUMTBHIBaHMS C ONTUYECKUM yBenauueHueM. B Bapuantax aerekrop 30 MoOxkeT
pacnonaratecsi B nosioctu 112 ycrpoiictsa 2.

Hcnone3zosanue cucremsl 200 CUMTBIBAHUSA ¢ ONTUYECKUM YBEIMYEHHEM MO3BOJISIET
co3llaBaTh YCTPOMCTBAa 2, FE€HEPHPYIOLIME a3p030Jib, KOTOPBIE MOTYT OBITh PACIONOXKEHBbI B
COOTBETCTBHH C PAa3JIMYHBIMU TUIIAMH 3HaKOB 10 BBICOKO MJIOTHOCTH, KaK OMKMCAHO, ¥ MO3BOJISAIOT
o0ecrednTh OOJNBIIYI0O TMOKOCTh KOHCTPYKLIMU TAaKUX YCTPOMCTB 2, T€HEPUPYIOIIUX a3pO30Ib,

pelrast Takue rpodsemMbl, Kak KpaliHe OrpaHHYE€HHOE AOCTYITHOE MPOCTPAHCTBO U MPOOJIEMBI C
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HarpeBOM KOMIIOHEHTOB, TaKWX KakK JETEeKTOp, HEeOOXOAWMOHW CHCTEMBl ONTHYECKOTO
CUUTBHIBAHMUSI.
Cucrema 200 cunThIBaHUS C ONTHYECKUM YBEJIWYEHHEM, ONHUCAHHAS B HACTOALIEM
JOKYMEHTE, BBIIMOJIHEHA C BO3MOKHOCTBIO I€Peayvd 3JIEKTPOMArHUTHOTO U3Jy4YeHHsI, OOBIYHO
U3JIy4eHUs], IMEIOIIEero JUIMHBI BOJIH, BKiroUatomue Y ®, Bunumsblil u Bech nHppakpacHsii (UK)
JUaTa3oH.
Cucrema 200 cyuThIBaHUSA C ONTHYECKUM YBEJIMYEHHEM MOXET COAepKaTh, HO He
HCKJIIOUAET:
- JIy4enpesoOMISIFOLINE 3JIEMEHTHI, HAIIPUMeEp, OJUHOYHbBIE WM COCTABHBIE JIMH3DI,
IIPU3MBI, CBETOJEIUTENHN, TUH3bI DpeHens,

- CBETOOTPaXKArOLIUE 3JIEMEHTHI, HAITPUMED, MJIOCKUE WM BOTHYTHIE 3€PKAIa,;

- nudpakUHUOHHBIE 3JIEMEHTBI, HAPUMeEpP, TUPPAKLUHNOHHBIC JINH3BI, BHITIOJTHEHHBIE
Ha MPO3PavyHOM MOAJIOKKE,

- ONTUYECKHE SJIEMEHTBI, OMNTHYeCKass (PYHKOMS KOTOPBIX OOECIeYynBaeTCs
METANOBEPXHOCTSIMH,

- 3JEeKTpoaapecyeMble IeMeHThl, Takue kak MEMS-ycrpoiicTsa, i KoMOWHAIHS
TaKUX JIEMEHTOB.

Cucrema 200 cUNTBIBAaHUS C ONTUYECKUM YBEIMUEHHEM BIOMPAETCS B COOTBETCTBUU
C TUNOM 3Haka 10 ¥ reoOMeTpUUYECKUMH U TEMIIEPATYPHBIMU TPEOOBAHUAMMU, U THIIUYHBIMH, HO HE
UCKJIFOUUTEIIbHBIMHU, SIBJISIFOTCS CIAEAYIOIUE BAPUAHTBI:

B BapuaHTax OCYINECTBIEHHMS, HE MPOWLTIOCTPUPOBAHHBIX HA (PUTYpax, ONTUYECKUE
BOJIOKHA MOTYT PacroJjlaraTbCsi B ONTUYECKON cunThiBaroieil cucreme 200. Hanpumep, BxonHast
MIOBEPXHOCThH BOJIHOBOZAA MOXKET OBITh PACIIONIONKEHA B TNIOCKOCTH U300paKEHHs MPOEKLIUMOHHOM
CHCTEMBI, U 4aCTb CBETA 3TOrO YBEIUYEHHOT0 n3odpakenus 10' 3Haka 10 MoxeT nepenaBaThes Ha
yaajaeHHbId 1eTekTop 30, KOTOPbIN BBIMOJHEH ¢ BO3MOXKHOCTBI) ONPENESIEHUs] UHTEHCUBHOCTH
W/WITK CIIEKTpPa HAMpPAaBJIEHHOTO cBeTa. B BapuaHTax MOryT OBITh IPEAYCMOTPEHBI CPEACTBA IJIS
CKaHMPOBAaHUs WM MEPEKJIOYEHHs] BXOAHOM IOBEPXHOCTU BOJHOBOAA B  IIJIOCKOCTH
n3o0paxkeHus. B BapmaHTax, He MNPOWUIIOCTPHPOBAHHBIX Ha (Urypax, BOJHOBOA MOKET
pacronaraTbCsi MEXIy HCTOYHHUKOM 40 cBeTa M yKa3aHHBIM 3HaKoM. Takas KOH(Uryparws
MO3BOJISIET OCBEINATh 3HAK CBETOBBIM JIy4OM, CO3/aBA€MBbIM BBIXOJAHOW IOBEPXHOCTBIO
BOJIHOBOJIA.

BonHOBOABL, KOTOpBIE MOryT pacnojaratecs B cucteme 200 CuMTBIBaHHUS C
ONTUYECKUM YBEIMYEHUEM, MOTYT ObITh, O€3 OrpaHUUEHUS:

- OnMHOYHBIMH BoJIoOKHamu 10: nis mepenauu nHpopManuu 00 MHTEHCHBHOCTH,

NOJISIPU3ALMH U CTIEKTPaIbHON nH(pOopmaruy,
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- Tmy4ykamu BOJIOKOH 10: ans mepemayn n300pak€HUI M OCBELIEHMS CBETOBBIX
JIy4en;

- IUIOCKUMH BoJHOBoxamu 10: mnsa mepemaun wHQOpPMAMHM O CHIIE CBETa,
NOJPU3ALMM U CIEKTPAJIbHOW HH(pOpMaLMH, a TaKxke I Iepenadu
M300paskeHUH M OCBEIEHHSI CBETOBBIX JIyUeH.

Bce BapuaHTBI OCYINECTBIICHUS, ONMMCAHHBIE B HACTOSINEM JOKYMEHTE, MOTYT OBITh
aNanTHPOBAHBI JJISl TepeNavyy TaK)Ke€ CBETOBOIO JIyda, KOTOPbIH 00ECreunBaeTcsi HCTOYHUKOM
ceera 40, 42, pacnosiockeHHbIM B cucteMe 200 CUMTBHIBAHMSI C ONTUYECKUM YBEJIMYCHHUEM, B
CTOpPOHY OT 3HaKa 10. ITo MOXKeT ObITh peaTu30BaHO, HAPUMEP, C TOMOIIBKO CBETOESITUTENS HITH
MOJIyIPO3pAaYHOro 3epkana. Pacronoxenue gyya OCBELIEHUs B ONTHYECKUX CUCTEMAX, HAIPUMED,
B MUKPOCKOIIE, XOPOILIO U3BECTHO U Aajiee B HACTOALIEM JOKYMEHTE He ONHUCHIBAETCA.

«CuutpiBarenns 200 ¢ ONTUYECKUM YBEJIUYEHUEM» COAEPKUT ONTHYECKYIO
NPOEKIMOHHYIO CUCTEMY, UMEIOIYI0 K03 duuueHT yeennueHus 6oaee 1, 1 mo MeHbIIel Mepe
onuH nerektop. Jlerexkrop 30 MoxkeT OBITH OTHUM AETEKTOPOM, MACCUBOM JIETEKTOPOB, CHCTEMOM
JNETEKTOPOB, COAEp KAIEd ONTHUYECKUE 3JIEMEHTBl M 3JIEKTPOHUKY, WJIH MOXKET COIepXkKaTb
yCTPOUCTBO (POPMUPOBAHHUS U300PAKEHUS 1/VJI MUHHATIOPHBIH CIIEKTPOMETP, WU ObITh UM.

«Hcrounukom 40, 42 cBera» MOKET ObITh JIFOO0M CTOUHUK 40, 42, KOTOPBIA MOKET
o0ecrieynBaTh CBETOBOH JIy4, MPEANOYTUTENBHO B nuanazoHe Y@ (ynbTpaduoieToBoro),
BuauMoro wiu uH@paxkpacHoro (MK) ceera. McTouHHKOM cBeTa MOKET ObITh, HaINpHUMeEp,
CBETOJMOA WJIM TOJYIIPOBOAHUKOBBIN Jazep. McTouHMK cBeTa He 00s3aTeNbHO AOJKEH ObITh
MCTOYHHUKOM CBETa Ha 3JIEKTPOITUTAHUH U, TAKMM 00pa30M, MOKET, Hanpumep, ObITb 4aCThIO WIIN
O0NacThIO HArpeBaTeNsl WM TOpsiueil YacThiO YCTPOHCTBA, MEHEPHPYIOIIEro a3po30Jib, W/WJIH
PACXOIHOTO M3JIENHs, CO3AIOINEro JIyd HHPPAKPaCHOTO CBETA.

IIpu ocsewenun wucrouyHukoM 40 ceera 3Hak 10 wus3penusa 1, reHepupyroero
a’po30Jib, OyIeT TeHepupoBaThb MPOeHHPyeMbIli cBeTOBOM Jiyd 410, KOTOpBII MOKET OBITH
OTPa’KEHHBIM, MPOMYLIEHHBIM WJIH AU(PPAKIHUOHHBIM CBETOBBIM JIyduoM. I[Ipoermpyemsrii
cBeToBoi Jyd 410 co3maer mocie OTpPaKEHHs] WM MPEJOMJICHUS WM AUQPAKLIUH MEPBBIM
dokycupyromuM 35eMeHToM 20 0 MeHbIIeHd Mepe OOWUH BTOPHYHBIA CBETOBOH Jsiyu 420,
NEepPEeNaoNICs HENOCPEACTBEHHO Ha JeTekTop 30 MM C HCMNOJIb30BAHUEM, HANpUMeED,
OJVUHOYHBIX MJIM COCTaBHBIX CBETOOTPAKAIOINUX, JYUETPEJIOMISIOIINX WIH AU PAKIHOHHBIX
3JIEMEHTOB, CBETOJENIUTENEH, NI KOMOMHALIH TAKUX 3JIEMEHTOB.

VYka3zanHblii npoenupyemblii ¢cBeToBoM Jyd 410 3arem pasmemaercs B CUCTEME
OOHapy>KeHMs, TaKKe OmpenensieMod kak «xerektop 30», KOTopas COAEPIKHUT CPEencTBa IJis
npeobpa3oBaHus ONTHUECKOH HH(DOPMALINH, MPEAOCTABIISIEMOH 110 MEHBIIEH Mepe OJHIUM 3HAKOM

10 u3nenus, reHepupyrOLIEro a3po30Jib, B ANIEKTPUYECKUIN CUTHAJI MU JaHHbIE, KOTOPbIE MOTYT
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UCTIONIb30BAThCS /IS PACTIO3HABAHUS M3IEIHs W/MIN UACHTU(DUKAIMYA UHOPMALIUHY, CBS3aHHBIE
C MapameTpaMHu YCTPOICTBa 2, T€HEPUPYIOLIEro a’po30Jib, HAIpUMeEpP, MapaMeTpbl, KOTOpbIE
JOJDKHBI MCTIONB30BaThes npu pabote ycrpoiictBa 2 ynomsiHyroro mszenust 1. Cucrema 30
OOHapy>KeHHsI MOXKET COIEPKaTh OJJUH AETEKTOP U MACCUB JIETEKTOPOB, WIIK MOXKET COZEPKATh
cucremy BuneHus. Cucrema 30 oOHApY)KEHHST MOXKET TaK)Ke COAEPKaTh LIBETHbIE (PUIIBTPBI WIN
MHUHUATIOPHBIN CIEKTPOMETP.

Ontuueckas uHbopmanus 00 wu3geauu |, TEHEPUPYIOIIEM a3pO030Jib, MOXKET
MPEAOCTABIATHCS 3HAKOM 10, pacnoyiosKeHHbIM Ha u3fenuu 1, uiu 3Hakom 10, pacnonokeHHbIM
BHYTPU yKa3aHHOro wusnenust 1, reHepupyroinero asposonb. Cucrema 200 oNnTU4eckoro
yBEJIMUEHUS] TMepenaeT npu padoTe yCTPOHCTBA 2, MEHEPHUPYIOIIEro a3pO30Jib, ONTHYECKHI
s dext, obecneunBaembiii 3HAKOM 10, B yKa3aHHYIO CUCTEMY OOHAPY KEHUSI.

Tenepb monpoOHO OMUCAHBI PYTHE BAPUAHTBI OCYIIECTBICHHS, WILTFOCTPUPYIOIIUE
TUINHUYHbIE BAPUAHTHL

Ha ¢ur. 2 nporyumocTpupoBaHO cXeMaTHIeCKOe MoTepeyHoe ceueHne cuctemsl 200
ONITHYECKOTO yBENUMYEHUs1, conepskamel ceeropenurens S0 (BS) u aBa nmerexropa 30, 32. B
BAapUaHTaX, Kak Moka3aHo, cucrema 200 MoxeT copep:kaTb naBa mnoJssApusaropa Pl, P2,
NO3BOJBIIOIIUX MPENOCTaBNIATh HHPOPMALMIO O moisgpu3auuu 3Haka 10 B COOTBETCTBUH,
HanpHuMep, ¢ IByMsI OPTOrOHAJIBHBIMHU IUIOCKOCTSIMH NoJjsipusanun. Mcnonp3zoBanue 3¢ QexTon
NOJSIPU3ALMM TI03BOJIIET CO3/1aBaTh Oosee CiokHble 3HaKM 10 M 3HAYUTENBHO 3aTPYyIHSET
pacro3HaBaHUE U BOCIIPOU3BEEHIE NACHTU(DUKALIMN KOAUPOBaHHON nH(popmMaruu 3Haka 10.

B HEKOTOpBIX BapuaHTaX MOXET ObITh HEOOXOAMMO O0ECHEeYUTb MPOEKLHMOHHYIO
cucremy 200, UMEIOIIYIO 3HAUUTENIbHBIA KO PULHEHT yBenn4eHus, Hanpumep, 10, wiu Gosee
20, umu 6onee 50. DTO MOXKET ObITh peaU30BaHO C MOMOIIBIO BAPUAHTOB OCYIIECTBICHHS, TAKHX
KaK Te, 4TO MPOWLIIOCTPUPOBAHbI Ha (ur. 3, OCHOBAHHBIX HA JJIMHHOM ONTUYECKOM IyTH
npoenypoBaHus. M3-3a HeXBaTKu MecTa B THUIIMYHOM YCTPOICTBE, M€HEPHUPYIOIIEM a’3po30Jb,
ONTUYECKUII MyTh OTKJOHSETCS C IOMOULIbI0 [0 MEHbLIEHl Mepe OJHOr0 BTOPUYHOIO
OTpaKAKOINEro 3epkana 22, KOTOPOEe MOKET ObITh IJIOCKMM WM HW3OTHYTBIM 3epKajioM. B
BapUAHTAX, HE MPOUJUTFOCTPUPOBAHHBIX 31€Ch, CUCTEMA ONTHYECKOTO YBEJINYCHUSI MOXKET ObITh
OCHOBaHAa Ha KaTaOUONTPUYECKOH KOHPUTYypauuu. DTO TO3BOIAET CO30aTh KOMITAKTHYIO
ONTHUYECKYI0 CHCTEMY, B TO JK€ Bpems olecrnedynBas OONBIIVIO UIMHY TPOEKLUUH W,
CJIEZIOBATENIbHO, BBICOKHH KO3 PHLIMEHT yBETHUEHUS.

Ha ¢ur. 4 npomnmrocTpupoBaH BapHaHT OCYLIECTBIEHHs, I7l€ 3HAK MPEACTaBIAET
co0oii MaccuB HIEHTUYHBIX 3HakoB 10—15. B BapnanTax ykazaHHbIi MaccuB 3HaKoB 10—15 moskeT
NPEACTaBJISTh COOON pa3IUYHbIe 3HAKHU, BBIIIOJHEHHBIE C BO3MOKHOCTBIO IPOSLIUPOBAHMSI OTHON

U TOM sxe nHpopmauuu B cuctemMy 30 1eTekTopa. TO MOXKET PeaI30BaThCs C IIOMOIIBIO IEPBOTO
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¢doxkycupyromero snemeHTa 20, KOTOPBIH MMeET IMIMPOKYIO VIJIOBYIO anepTypy. B BapuanTtax,
MPOMJUTIOCTPUPOBAHHBIX Ha (ur. 4, MOXKeT UCTIONIb30BaThCs Oosiee 1 oTpaxkaromero 3epkana 22,
24 nna oOecrneueHus OONBLIONW IJIMHBI MpoeKUuH. BapuaHT ocymectBnenust Ha ¢ur. 4
WUTFOCTPUPYET MPUMED, I'l€ NEPBUYHBIM MPOCLUPYEMBI CBETOBOM Jiyd 410 HampasisieTcst Ha
netexTop 30 mocpeAacTBOM 3 MOCHIEIOBATEIbHBIX CXOASIINUXCS CBETOBLIX Jyuen 412, 414, 416.

Ha ¢ur. 5 mnpowmmocTpupoBaH BapHaHT OCYINECTBIEHHS YCTpOHCTBA 2,
TeHEPUPYIOLIETO a’po30Jib, B KOTOPOE BCTABJICHO M3AenHe |, TeHepupymrllee aspo30ib,
coaepkainee asa pasubix 3Haka 10, 11. Kaxabiii 3Hak 10, 11 cBsizad ¢ onTuieckoi NpOoeKLMOHHON
cuctemoit 200', 200", pacrionoxxeHHOM B cucteMe 200 CYNTHIBAHUS C ONTHYECKUM YBETHUCHHEM.
IlepBast onTuueckas nmpoekuuoHHas cucrema 200' pacroyiokeHa B IJIOCKOCTH IOIMEPEYHOro
ceueHnst yactu 1b wmsmenus, conmepskameii 3Hak 11, a Bropas mpoeknuoHHast cucrema 200"
pacrosoXeHa MOJ YIJIOM OTHOCHUTENIbHO yKa3aHHON MepBONM NpoekLHoHHOHN cuctemsl 200"
VYKa3aHHBI yroja NPeAnoOYTUTENIbHO SIBJISETCA OPTOTOHAJBHBIM, KaK MPOWIIHOCTPUPOBAHO HA
¢ur. 5.

Ha ¢ur. 6 mokazaHo cxemaTnueckoe N300pa’KeHHNE MOMEPEYHOrO CEUEHHs CUCTEMBI
200 cunTpIBaHUS C ONTUYECKUM YBEINYEHUEM, COAEpKae NCTOUYHUK 40 CBETa, BBINOIHEHHBIN
C BO3MOXHOCTBIO mnojayu Ha 3Hak 10 mnapgaromero ceeroBoro Jjayda 400, KOTOpBIH
pacnpoCTpaHseTCsl BIOJNb MOBEPXHOCTH W3Jenus 1, reHepupyrolmero asposoib. B mpouecce
pabotel mamarommii cBeToBoW Jiyd 400 onTHUECKW B3aMMOAEWCTBYET CO 3HakoM 10 wu
o0ecrieynBaeT NMpoeLpyeMblii cBeTOBOMH Jiyd 410, KOTOPBIM OOBIMHO HampasieH noa yriom 90°
OTHOCUTEJIPHO YKAa3aHHOro mnajaarouiero cseroBoro Jyyda 400. HMcnonb3oBaHue Magaroero
cBeroBoro Jyyda 400 nmo3BoJisier obecnieunts nerektopy 30 uzobpakenue 10' 3Haka 10, koTopoe
uMeeT OOJIBLIYIO KOHTPACTHOCTh. TEXHOJIOTMH OCBELICHHs C HMCIOJIb30BAHHEM CKOJIB3SIIETO
NaJeHus, TaKWe KakK WCIOJb3yeMble B MHKPOCKONHHM WM MHCTPYMEHTax 00paboTku
u300paKeHni, W3BECTHBI M Jajee B HACTOSINEM JOKYMEHTEe HEe OIUCBHIBAIOTCS. B
NPEANOYTUTEIbHOM BAPHAHTE OCYIIECTBIJICHHS], POMUTFOCTPUPOBAHHOM Ha (ur. 6, onTuyeckue
¢mnbTpsl F1-F3 MoryT ObITE BBEZIEHBI B IPOSLUPYEMBIH MJIH BTOPHUYHBIN cBeTOBOI iy 410, 420.
B npumepe Ha ¢ur. 6 3Hak 10 cogep:KUT TOUKH, KaKAast U3 KOTOPBIX MMEET OMpPEesIEHHbII [BET
NpU OCBEIEHWH OeNnbIM CBETOBBIM JiydoM. LlBera WM CHeKTpajbHbIE XapaKTEPUCTUKU
NPEACTaBJICHbI TOJIBKO JJIsl WULTFOCTPAMU Ha (Ur. 6 CUMBOJIAMU JUTHHBI BOJIHBI Al -A3. DeMeHTbI
KOZla MOTYT OBITb YEPHBIMH WM CEPBIMH U MOTYT HUMETh JIFOObIE I[BETA, KaK OIpPEIEICHO B
IBeToBom rpaduke MKO 1976 roga. KomOmHMpOBaHHE MACCHBOB IUIOTHBIX CTPYKTYP, TAKHX KaK
TOYKH, TOHKHE JINHUHM WIH CUMBOJIBL, B KOTOPBIX CTPYKTYPbI HMEIOT Pa3In4Hy0 (popmy u/miu

CHEKTPAJIbHBIE XapaKTEPUCTUKU, TPYAHO PaCIO3HATh WJIHM BOCIIPOU3BECTH, €CIU Tpedyercs
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CHCTEMa YBEJIWYEHHUs, SIBISIFOINASACS OOBEKTOM H300pETEeHHUs, KaK ONHMCAHO B HACTOALIEM
JOKYMEHTE.

Ha ¢ur. 7 nokasano cxemarndeckoe 3D-mpencraBineHne CUCTEMbl CUHTBIBAHHS C
ONTUYECKUM YBEJINYEHUEM, COAEPIKALIEH MOJIbI BOTHYThIM OCECUMMETPUYHBIN OTpaxkaTesb 20,
oOpaleHHbIi K OCeCUMMETPUYHOMY MaccHBY nerekTopoB 31-39 B ¢opme nmcka. B memsx
obecnieueHus SICHOCTH, Ha (GUr. 7 IPOMILIFOCTPUPOBAHBI 1BA MIPUMEPA CXOSIIUXCS OTPAKEHHBIX
cBeToBBIX Jiy4da 410, 410", oTpaskeHHBIX OT yka3zaHHOro otpaxaress 20. Takas koHpurypaums
MO3BOJISIET O0ECHeYUTh CUCTEMY YBEJIMYEHHs, KOTOpas HE 3aBUCUT OT OCEBOW OpPHEHTALUH
u3nenusi 1, mockonbKy 3HaK 10 comepKUT M30BITOYHBIE ONTHYECKUE CTPYKTYPhlI WJIK MAaCCHUBBI
Kak omucaHo panee. Jlerektopel 31-39 Moryt ObITb OJUHOYHBIMH JE€TEKTOPAMH FUTU KaXK/bIi
MOYKET MPEACTABISITh COOOH MacCHUB IETEKTOPOB.

Ha ¢ur. 8 nokazano cxematnueckoe M300pakeHNUe MONEPEUHOrO CEUSHHsI BAPUAHTA
OCYLIECTBJICHUS] CHCTEMBbl CUHUTBIBAHHS C ONTHYECKUM YBEJINYEHUEM, BBINOJIHEHHON C
BO3MOYKHOCTBIO OOHAPYKEHHUS HAJIOKEHHs! YBEJIMUEHHBIX N300pakeHnid 3Haka 10, comeprkarero
nBa 3Haka 11, 13. BapuaHTel OCylIecTBIEHUs, MOJOOHBIE TOMY, KOTOPBIM MOKa3aH Ha ¢ur. §,
NPEACTABISIIOT OCOOBIN MHTEpEC, MOCKOJIbKY HAJOXKEHHE ONTHYeCKUX 3(P(eKToB mo MeHbLIen
Mepe ABYX 3HaKOB TpeOyeT cucreMsbl yBenudeHus 200 1 ero TpyAHO PaCloO3HATh U BOCTIPOU3BECTH.
B BapmaHTax 1BETOBbIE WM MOJSIPU3ALUOHHBIE 3(PdeKThl MOryT OBITE OOBEIUHEHBI B CHCTEME
200 no ¢ur. 8, 4TO AENaeT CUMTHIBAHHE M PACIIO3HABAHUE 3HaKa elne OoJiee CIOKHBIM M TaKUM
TPYAHBIM JJI1 BOCIIPOU3BEIECHUS].

Ha ¢ur. 9 nokasano cxemarndeckoe M300pakeHHe MONEePEeYHOro CeUeHHs CHCTEMbI
200 cunThIBaHUA C ONTUYECKUM YBEIMUYEHUEM, KOTOPAsk COAECPKUT ONTUYECKUN CBETOAEIUTEb
BS nns ocemenus 3Haka 10 mamarommmM ¢BeToBbIM JydoM 400' 1 B TO ke BpeMsi OOHApyKEeHUs
cBeToBoro Jsyda 420, co3maBaeMoro 3THUM 3HaKoM 10, ¢ HCIONBb30BAaHHEM TOTO K& O0IIero
ontuueckoro myTH. HekoTopele 000MOYKM, Takue Kak OyMaxkHble OOOJIOYKH, YaCTHYHO
NPO3payHbl B BUAMMOM JTHANAa30HE U OCOOCHHO B MH(PAKPACHOH YaCTH CHEKTPa. ITO CBOWCTBO
UCTIONIb3YETCSl B BAPUAHTE OCYINECTBIICHUs 1Mo ¢ur. 9, rae 3Hak 10 pacmoyio’keH Ha BHYTPEHHEH
MOBEPXHOCTH 000JIOUKH M3/1eHst | Win psiioM ¢ Hell. 3HaK MOJKET OBITh U3TOTOBJIEH U3 BEILECTBA
104, wumeromero 3amaHHyr0 (OpMy, TaKOro Kak BOPOHKOOOpasHbii 3Hak 100, xak
NPOMUTIOCTPUPOBAHO Ha BCTaBke ¢ur. 9. B BapuanTe ocymectsienus gur. 9 cer poxkycupyercs
Ha YKa3aHHOM 3HaKe ¢ nomowpro cucteMbl 200 onThdeckoro ysenuudeHus. B3ammonenctsue
naparoiero csera 400" co3maer OTpakeHHbIN WIINM paccesHHbIN cBeToBOH jy4d 410, koTOpBIH
3anomuHaercst cucreMor 200 CUMTBIBaHMS C ONTHYECKUM YBEIUYEHHEM WM NPOELUPYETCs Ha
nerexktop 30. B Bapuanre 3nak 10 moxer comepxkartb 4acTb 102, MMEOLIYH) ONTHYECKHE

CBOWNCTBA, OTJIMYHBIE OT OCTAJIbHBIX 3HakoB. Hanpumep, yuactok 102 MokeT OBITH OTpakaroLUM
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yuactkoM 102, koTopslii co3maer B mockoctn 10' n300paskeHus: CBETOBOW NMHK HIIH CBETOBBIE
MUKH, XapakTepHble Mg OTpaxaromero ydactka 102. B ciiy4ae NOJHOCTBIO NPO3PavyHOU
obonouxu 3 umm u3nenus 1, He uMerouero o0oJ04YKH, MPO(UIb 3HAKA JIETKO onpeneiauTs. Jlaxe
B CJlydae 4aCTHMYHO pacceuBaromedl 0O0O0JO0YKU, TAaKOH KaK TOHKWH CJION OyMaru, MOXeT ObITh
oOHapy)keHa TreoMeTpuYeckass | CHeKkTpaibHas HHGopmauus wim uHpOpManus 00
MHTEHCUBHOCTH BCTPOEHHOTO 3Haka. Hampumep, KOHKpeTHbIE CBOWCTBA OOpaTHOPACCESHHOIO
CBETa, PAaCCEsSHHOrO BCTPOeHHOW cTpykTypoir 100, 102, 104, moryt ObITh OOHApyKEHBI C
MOMOUIBIO CBETOBOTO Jiyua 410, KOTOPBIN OTpakaeTcs UM pacceruBaeTcsi 3TUM 3jemeHToM 100,
102, 104 1 KOTOPBI MPOXOIUT Yepe3 YKA3aHHYIO 00O0JIOUKY, KaK MPOUJLTIOCTPUPOBAHO Ha ¢ur. 9.
be3 ucnonbzoBanust cuctemMbl 200 ONTHYECKOTO YBEJIMYEHUS 3TO OBLIO OBl HEBO3MOXKHO HITH, TIO
MEHbIIIeH Mepe, YPe3BhIYAliHO CIIOKHO M He JaBajio Obl noctoBepHON mHpopmanmu. Hamudue
BCTPOEHHBIX 3HAKOB 100 MO3BONSAET 3aTPyIHUTH MOAMEIIKY, IOCKOJIBKY 3HAKH HE BUJIHBI CHAPY KU
u3enus 1, reHepUupyroLero a3po30Jib.

Ha ¢ur. 10 mnoka3aHo cxemMaTHueckoe H300pakeHHWE Yy4YacTKa BapHaHTa
ocymecTBieHus: cucreMbl 200 CUUTBIBAHUA C ONTHYECKUM YBEIMYEHHEM, KOTOpas COAEP>KUT
maccuB 20 mukponun3. Mcnonb3oBanne maccuBa 20 mMukponnns 20a—20d mo3BonsieT co3maTh
O4YeHb KOMITAKTHYIO ONTHYECKYIO MPOeKIHOHHYI0 cuctemy 200. B pacnonoskennu Ha ¢ur. 10 u
¢ur. 11 xaxnas mukponmaza 20a—20d maccuBa mukponun3 20 obecriednBaeT MPOCLUPOBAHHE
CBETOBOTO JIy4a U yBennueHHoe n3oopaxenne yactu 10a—10d 3naka 10 Ha nerexrop 30. Kaxxnas
yactb 10a—10d moxeTr oroOpakaTbesi Ha cooTBercTByromed yactu 30a—30d nerekropa 30, kak
npowutocTpupoBano Ha ¢ur. 10. Vkazannele vactu 30a-30d nerekropa MOryT ObITh
OTZEJNbHBIMU 3JIEMEHTAMH JEeTEKTOpPa MM MOTYT MPEACTaBIATh COOOW MAacCUB JIE€TEKTOPOB.
Herexktop 30 MOXKET OBITh BBIMOJHEH C BO3MOKHOCTBIO OOHApPY)KEHUsI TIOJHOTO M300paKeHHsI
3Haka 10 MM MOXKeT OBITh BBINMOJHEH C BO3MOKHOCTBEO OOHAPYKEHHsI ONTHYECKUX CBOWCTB
kaxnoi vactu 10a—d 3Haka 10. Hampumep, snemenT 30a neTekTopa MOXKET OOHApYKUBATh
CIeKTpajbHble CBOMCTBAa nepsBoi yactu 10a 3Haka. B apyrom nmpumepe yacte 10a perexropa
BBINTOJIHEHA C BO3MOXKHOCTBEO OOHapy»keHus: nzobpaxkenus: 10' ynomsHyTol nepsoit yactu 10a
3Haka. B BapnanTax yactsb nerektopa 30 MOKET OBITh BBIITOJIHEHA C BO3MOYKHOCTBIO OOHAPYKEHUS
WHTEHCHUBHOCTH W/WJIN CIIEKTPATbHONH MH(OPMALMH, a APYyrask 4acTb MOXKET OBITh BBINIOJHEHA C
BO3MOKHOCTBIO TONTyueHUs1 u3oOpaxkeHusi. Hanpumep, nenrpanphabie yactu 30b—c merekTopa
MOTYT CO3/1aBaTh u3o0pakeHue nByx semeHToB 10b, 10¢ 3HakoB, a ocrambHbie yacTu 30a, 30d
IETEKTOpa MOTYT OBITh BBITIOJHEHbI C BO3MOJKHOCTBIO OOHapykeHus 3¢ddexroB 1sera umm
MHTEHCHUBHOCTH, 00€CTIEYMBAEMbIX COOTBETCTBYIOLMMHU yacTsimu 10a,10d 3HakoB.

Ha ¢ur. 11 mnoka3zaHo cxemaruyeckoe wu3oOpaxkeHHe ydacTka cuctemsl 200

CUUTBIBAHUA C ONTHUYCCKUM YBCIUYUCHUCM, COACPKAIICTO C€AWHYHO CHUCTEMY OINTHYECKOIO



20

YBEJIMYEHUS, COJEpP’KAILIyl0 €IUHBbIM MHTErPUPOBAHHBIH MAacCUB MHUKpOJUH3. Bapuant
ocyuecteineHus Ha ¢ur. 11 mpencrasisier 0ocoOblil HHTEPEC, MOCKOJIBKY OH MO3BOJISIET CO3MaTh
O4YeHb KOMIIAKTHYIO cuctemy 200 yBennueHus. TunmuHble pa3mepsl t1 1mo BeicoTe U OOKOBBbIE
pa3Mepsl t2, t3 MOryT ObITh MEHbBIIE 5 MM, NPEANOYTHTEIBHO MEHbINE 3 MM, TaK 4TO OOLIMii
obbem cucrembl 200 yBenuueHus, BKJIFOUas UCTOYHUK 40 cBera u aerektop 30, MOXeT ObITH
menbmie 100 mm® |, Menbiie 30 Mm?. B BapuaHTax eiuHas NpoekMoHHas cuctema 200 MOKET ObITh
OCHOBaHa Ha MPHU3MOOOPAa3HOH MOIJIOKKE, TAe npoeuupyembiii cBeT 420, obecrneynBaeMblii
3HAKOM, HAIpPAaBJISIETCs] HA BCTPOEHHBIN AeTekTop 30 3a CUeT MOJHOIO BHYTPEHHETO OTPaKEHUs
Ha OTpakaromiei moBepxHocTu RS mpusmarnyeckoro snemenrta. Mcrounuk 40 cBeTa MOKET OBbITh
yCTaHOBJIEH Ha OoTpakaroleil moBepxHocTH RS, u cBeroBoit iyy 400 MOKeT IpeIOMIISTECS Yepes3
OTpa’karoIly0 MOBEPXHOCTh RS, Kak MpOUILTIOCTPUPOBAHO.

B Bapmantax ocymectBierus no ¢ur. 11 onTudeckue GUIBTPbI WIH APYrHE
3JIEMEHTHI MOTYT OBbITh BCTPOEHHBI B ciok 30', pacronoskeHHbIH nepen MmaccusoM 30" merekropa
30 win B CONPUKOCHOBEHHUH ¢ HUM. BO BCex BapHaHTax OCYIIECTBICHHs H300peTeHus (HoKycHOe
paccrosiaue f (QOKyCHUPYIOLIUX 3JEMEHTOB BBIOMPAETCS B 3aBHUCHMOCTH OT HEOOXOIHUMOTO
YBENIMYEHUST M HEOOXOmUMOH amepTypel (Qokycupyromux sygementoB. Ha ¢ur. 11
NPOWJUTIOCTpUpOBaHa HeoOxoaumasi popmyita 1/f=1/a + 1/(b1+b2), rue f - hokycHoe paccTosiHue
(OKYCHPYIOIINX 3JIEMEHTOB, a - PAacCTOSTHUE MEXAy 3HakoM 10 U BXOOHOW MOBEPXHOCTHIO
doxycupyromux snemeHToB 20, a b=b1+b2 - paccrosane mexxay Gokycupyromum siaemMeHTom 20
u 1iockocTeio 10" m3o0paxkenus. BpiOOp NpaBUIIBHOTO COOTHOWIEHUS MEXAY (POKYCHBIM
paccrosiHueM f, TpeGyeMbIMU OTBEPCTHSIMHU, Ta0APUTHBIMH pa3Mepamy, BEIOOPOM MaTepHaoB U
CTOMMOCTBIO ONTHYECKON CHCTEMbI (POPMHPOBAHUS M300pAKEHUST XOPOLIO U3BECTEH B 00JIACTH
ONTHKHU U Jaliee B HACTOSIIEM JOKYMEHTE He OTITHUCHIBAETCS.

B BapuaHTax oCyIecTBJIE€HMs], KOTOpblE HalpaBieHbl HA JajlbHelIee YMEHbIICHNE
Oo0ImMX pasMepoB U MPOU3BOACTBEHHBIX 3aTpPaT, ONTHYECKHE CTPYKTYpPbI, TaKue Kak
METAMOBEPXHOCTH, MOTYT OBITh HCIOJB30BAHBI ISl PEaH3alMH HEKOTOPBIX HEOOXOIMMBIX
ONTHYECKUX SJIEMEHTOB, TAKUX Kak MepBblid (okycupyrommi snemeHt 20. HMcmonb3oBaHue
METANOBEPXHOCTEN [UIsl M3IOTOBJIEHHUS, HANpuUMep, METAJIUH3 [O03BOJSET 3HAUYUTEIbHO
YMEHBIINUTh pa3Mepbl MPOEKLIMOHHON CHUCTEMBI, a TaKKe UX CTOUMOCTb, ITOCKOJBKY OHU MOTYT
ObITh 00pabOTaHBI B BAaHHE C UCIIOIB30BAHHUEM THUIIHMYHBIX MUKPOTEXHOJOTHYECKUX IMPOLIECCOB.
Hcnonb30BaHne METANOBEPXHOCTEM MO3BOJIAET MHTErPUPOBATh MACCHBBI JIMH3 Ha IUIOCKOM
MOJUIOJKKE M MOXKET OBITh PEATM30BAHO B KAUECTBE MePBOro (GoKyCcupyromero siueMenTa 20 u/mny,
npu HeoOxoauMocTH, nepea aerektopoM 30. [IpenMymecTBo HCIOIB30BAHMS METATIOBEPXHOCTEH
COCTOMT B OOECHEeYeHMH IUJIOCKUX MAaCcCHBOB MHKPOJIMH3, Ha KOTOPBIX MOTYT OBITh

MIPENYyCMOTPEHbI APYTHE MUKPOCTPYKTYPBI, TAKUE KaK MAaCCUB TOYEYHBIX OTBEPCTUM HA 3aJHEU
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cTopoHe mepBoro (okycupyromero maccuBa 20 TUIOCKMX METANOBEPXHOCTHBIX JIMH3. JTO
MO3BOJIIET CO3/1aBaTh OTPAXKAIOLINE CTPYKTYPbI, 3HAUUTEIIbHO YMEHbILAs IEPEKPECTHBIE TOMEXHU
MEXAY PasJnYHbBIMH ONTHYECKUMHU NPOEKIMOHHBIMHU JIy4aMH M, TaKUM 00pa3oM, yiydiias
KOHTPACTHOCTh MNpPOELHUPYyeMBbIX H300paxkeHMi B ruiockoctH 10" m3oOpaxeHus. Bo3zmoxxHO
peann3oBaTh NPOEKLUUOHHbIE cucTeMbl 200 ¢ METaIMH30H, B KOTOPBIX UCHOJB3YIOT, HAIIPUMED,
MeTaluH3bl. B npuMepe MeTannuH3a npeaHa3sHaveHa Jjisl UCIOJIb30BaHMsI C MOHOXPOMATHYECKUM
CBETOM, MMEIOIIUM JUIMHY BOJHBI 532 HM. MeTainH3a MOXKET HMETh AUaMeTp 2 MM U (POKYCHOE
paccrosinue 0,7 MM 1 ciocoOHa oToOpakaTh U paspelnaTh 3HaKU MHUPHHOHN 10 TuHUI pasmMepom
2 MKM U pacCTOSIHUEM MEXAY LIEHTPAMU JIUHUHI 4 MKM.

Peanuszanus miaockoil ONTUKM C HCIOJNB30BAHHEM METAlIOBEPXHOCTEH OIMCaHa,
Hanpumep, B o63opHoii cratbe: N.Yu u F.Capasso, "Flat optics with designer metasurfaces",
Nature Materials 13, ctp. 139 (2014 1.).

Tax>ke, B BapuaHTax, ecnu getekrop 30 JOJDKEH pacnojaratbCs JajeKko OT ropsiuen
MOBEPXHOCTH, MeXny 3HakoM 10 u mepBbIM (OKyCHPYIOIIMM 3j1eMeHTOM 20 MOXeT OBITb
YCTaHOBJIEHA PETPAHCISLMOHHAS JIMH3a WIM HW30THYTOE PpETPAaHCIALMOHHOE 3€pKajo,
o0ecrieynBarolee MPEAnOUTUTENbHO n300pakeHne 1:1. DTo MO3BONAET PacIONOKUTh TEPBbIA
doxycupyromuii 3aeMeHT u aerektop 30 manblie OT ropsideil MOBEPXHOCTH HA PACCTOSHUM,
NPEANOYTUTENIPHO B JIBA pas3a IMpPEeBbINAOINEM (OKYCHOE PpacCTOSHUE YIIOMSHYTOH
PETPAHCIALIMOHHOM JIMH3bL.

Bo Bcex BapuaHTax OCYILIECTBJICHMs], OIMCAHHBIX, HO HE MPOUUIIOCTPUPOBAHHBIX B
HACTOSILIIEM JIOKyMEHTE, UCTOYHUK cBeTa 40, 42 MOKET pacmojiaraTbCsi Tak, 4TOObI CO3aBaTh
cBeroBoit Jiyd 400, mpoxonsimuii yepe3 Bech auameTp m3nenus 1. Takue BapuaHTbl 0COOEHHO
NOJIe3Hbl B M3JEIMAX |, TeHEepUPYIOLIUX a’po30Jyib, e HH(pPaKpacHas MPO3PAYHOCTD
MIOTIEPEYHOT0 CeYeHHs M3Aeusi | SBISIETCS MO MEHbLIeH Mepe HaCTHYHOW B HMH(pPaKpaCHOM
Iuana3oHe JJIMH BOJIH, Harpumep, 6osee 1%, 6onee npeanourutensHo Oomnee 5%.

OO6bryHO MOApasymeBaercs, 4to cucrteMa 200 ONTHYECKOrO CUUTBHIBAHUS MOKET
CoJlep>KaTh aJpecyeMble ONTHUYECKHE 3JIEMEHTBI, Takhe Kak rnepexkugHoe sepkano uinu MEMS-
KOMIIOHEHTBI, KOTOpPbIE MOTYT PacloJlaraTbCsl B OJJHOM U3 MyTel Majarolero Ui NpoeLupyemMoro
cBera. Jlpyriue BapHaHTHI, COAEPIKAINNe, HANpPUMEpP, ONTHYECKHE (PHIIBTPbI WM MHHHATIOPHBIC
CIIEKTPOMETPBI, MOTYT OBITh BCTPOEHBI B YKa3aHHOE YCTPOUCTBO 2, T€HEPUPYIOIIee aspo3oiib. B
OJTHOM U3 BApUAHTOB YCTPOICTBO 2, TeHEpUpYIOllee a3po30Jb, COAEPKUT AUCIIEH, KOTOpBIH
BBITIOJIHEH C BO3MOXKHOCTBIO OTOOpaXkeHUs1 HHPOpMaLIK, PenocTaBiIsieMoi 3HakoM 10 u3nemnms
COTJIACHO M300PETEHHIO.

IToHATHO, YTO BO BCEX BAPHAHTAX OCYINECTBJIEHUS H300pETEHNUS CHCTEMA CUUTBIBAHUS

C ONTUYCCKUM YBCIIMYCHUEM MOXKET COHACPIKATH 3JICMCHTBI q)OpMI/IpOBaHI/IH Jiyda Wjin CpeaAcCTBa
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IUIl aKTUBHOTO H3MEHEHMs TPAaeKTOPUH W/WiIM (OPMbI W/WJIM anepTypbl CBETOBOTO Jyda.
Hamnpumep, moryt ObiTh peanu3oBanbl anpecyemble MEMS-3epkana. MEMS-ycTpoticTBa MOTyT
OBbITb OYEeHb MAJE€HbLKHMH, T.€. MeHblIe 10-20 MM, U MOTYT MPUMEHATLCS ISl CKAHMPOBAHMUSI
yacteil 3Haka 10 wmimm cOopa cBera, CO3JaBAEMOIO CBETOBBIMU JIy4aMH, KOTOpPbIE HMEIOT
Pa3IMYHYIO OPHEHTALIUIO, HAIIPUMEp, KOTOPbIE MOTYT OBITh 0OeCHeueHbl 3HAKAMH, COIEPIKALTIMHU
au¢pakunoHHble peuerku uiain RWG.

IIpumep npakTUYECKON peanu3anun

Ha ¢wur. 12 npomyunocTpupoBaH NMpUMEp peajH3aluyd YCTPOWCTBA, COAEPIKAIIEro
HarpeBateib 2' U ONTUYECKUN CUUTHIBATENb, COAEPIKALIII CUCTEMY YBEIHUEHHsI H300paskeHMsl,
OCHOBaHHYKO HAa UCNONb30BaHWMM BosHOBO#a 1000, copmepskamero  nudpakIMOHHOE
dokycupyromee ycrpoiicteo 2002 BBOma u nudpakuuoHHOe ycTpoiictBo 2004 BhIBOma. B
BapuaHTax ycrtporctso 2002 BBOJA MOKET UMETh Ty XK€ CTPYKTypy, U4TO M ycTporcTtso 2004
BbIBOJA. [1)ist BHeCeHUs sICHOCTH, Ha Gur. 12 HCTOUHMK OCBeIeHus 3Haka 10 He MoKa3aH U MOXKeT
OBITh WJIM CBETOIMONOM, WJIH CBETOM, OO€CIeuYnBaeMbIM BOJIHOBOAOM, HAampuMep, C
UCIIOJIb30BAHUEM BBOJHOIO CBETa OT CBETOAMOJA, PACHOJIOKEHHOIO Ha KOHLE BOJIHOBOAA,
comepskamero ob6nmacte BbhiBOAAa. CBeT MoOkeT BBOAWTHCS B BONHOBOA 1000 mmbo KJIMHOM
BOJIHOBOZA, JTUOO TPeTbUM AM(PPAKIIMOHHBIM YCTPOMCTBOM BBOAA, PACHOJIOXKEHHBIM B JIFOOOM
obnactu BonHOBOAa 1000. 3Hak 10 B BapuaHTe OocylecTBIeHUs Ha (ur. 12 nmeeT pacronokeHne
MOBTOPSIFOIIMXCST M30BITOYHBIX CTPYKTYp 10a, HMMEIOLIMX YeTKO ONpeneseHHylo ¢opMmy,
NPEeNOCTaBIIsAs HE TOJbKO MH(popMauuio o 2D pacrnonokeHun Ha MOBEPXHOCTH OOOJIOYKH, HO
Taxke nHpopMamo o npoduie BHICOTHI CTPYKTYp. OnTHYECKas CUCTeMa YCTPOSHA TakK, 4TO €€
yIJIOBasi anepTypa BCeraa 3axBaTbiBaeT n3odpaskeHue yactu P 3Haka 10, Tak 4TO KOJ, BCTPOESHHBIH
B 3HaK 10, MOxkeT ObITh OOHAPYKEH HE3aBUCUMO OT YIJIOBOM OPHEHTAIMH U3AeNHsl | pH BCTaBKe
B noniocTh 112 ycrpoiicTsa 2.

C mOMOIIBIO CHCTEMBI CTAaTHYECKOW MPOEKLUUH MOXKET ObITh OOHapykeHo 2D
pacnosioxenue win 2D ¢opma cTpykTyp 3HaKa. B mpeanoyTurensHOM pacnoyioskeHuu Ha ¢ur. 12
rutockuid BosHOBOA 1000 nCHONB3yeTCst A MOTyUeHUs! yBeTn4eHHOro n3oopaxenus 10' vactu P
3Haka 10. Yyactok P moxer umers MmakcumanbHyro mupuny 500 mxm unu meHee 250 mxM. beuto
Obl HEBO3MOKHO OOHApPYKUTh MOAPOOHYIO MHPOPMALMIO I TaKUX Hebombmux odnacteit P ¢
MOMOILIBI0  ONTHUYECKUX CHCTEM MPEALIECTBYIOIIEr0 ypOBHS TEXHHKH. Y CTpOINCTBA,
TeHEPUPYIOLIME a3p030Jib, MPEALIECTBYIOIIEr0 YPOBHS TEXHHUKU, KOTOPBIE COAEPIKAT CUCTEMBI
BUJICHUS, OCHOBAaHbI HA LTMPOKOYTOJBHBIX YCTPOHCTBAX (HOPMUPOBAHMS N300paKEHUs], T.€. OHU
SBJISTFOTCS] ONTUYECKIMU CHCTEMAaMH YMEHBIIEHUS U300pakeHus, TI03TOMY UMEIOT K03 puumeHT

yBenudyeHus M menbuie 1.
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ITpu nepememernu BoaHOBoAa 1000, OO mepneHauKyIsIpHO ocH pe3oHaropa 112,
a0 ¢ mpuMeHeHHeM HeOoumpinoro BpameHuss ©1, ©2 nmo MeHsblneil Mepe OZHONH CTOPOHBI
KOHIIeBOM yacTu BotHOBONA 1000, ONTHYECKHIT CUUTHIBATENIb MOXKET H3BJIEKATh WH(OPMALIHIO O
3D ¢opme cTpykTyp 3HaKa 10. DTH CTPYKTYpBI MOTYT OBbITh PEATM30BAHbI, HAIPHUMED, C IIOMOLIBIO
CTPYHMHON NeYaTH, MO3BOJSIIOLIEH MOIy4aTh TIMATEIbHO KOHTPOJIMPYEMbIE HAHECEHHBIE TOUKH,
Harpumep, Ha OyMaskHyro obonouky. Ha ¢ur. 14 nponnmrocTpupoBaHO U3MEpeHHEe BBICOTBI IBYX
3JIeMEHTOB y4acTka P Bronb yuactka P1, kak npoustrocTpupoBaHo Ha ¢ur. 13.

B mpaktuyeckoli peanuzauuu no ¢Gur. 12 mpoeKIUuOHHOE PACCTOSHUE b COCTOUT M3
IUHBL b1 BOJHOBOJA M MPOEKIIMOHHOTO PACCTOSIHUSA b2, T.€. paCCTOSIHHS MEXy 30HOW BBIBOIA
BOJIHOBOJa K Jnerekropy. Paccrosnme a or 3Haka 10 100 OkHa BBOAA, COAEPKALLETO
(oKycCHpyOIIUil 37I€MEHT, TaKOW Kak AH(PAKIFOHHAS peLIeTKa, HAMHOTO MeHbINe, yeM olriee
paccrosiHue npoekuuu b (=b1+b2). Obmee paccrosiHue MpoeKUUU b 0OBIMHO COCTABIISIET 45 MM,
a a OOBIYHO COCTABISIET 3 MM, UTO JOKa3bIBaeT yBesndeHue M B 15 pa3, T.e. M = b/a =45/3=15.

B BapmaHTax KOMIIOHOBKa, MOKa3aHHas Ha ¢ur. 12, moxker ObITh peann3oBaHa
APYTUMHU MPOEKLIMOHHBIMHU CUCTEMAMH, B KOTOPBIX HE MPEIyCMOTPEH ONTUYECKUI BOJHOBOJ, KaK
ONUCHIBAJIOCH paHee. [[penmyiecTBO HCNONB30BAHUS IO MEHBLIENH Mepe OAHOro BoiaHoBoAa 1000
COCTOHUT B TOM, YTO BOJIHOBOJ JIETKO M3ru0arh u Bpamats O1, ©2 ero koHusl. Bpamenus 01, 02
1, BO3MOKHO OOKOBOE IBHKeHHE A HeOOobIINe, Kak IIPABIIO, MeHbINE, YeM S rpaaycos (01, 02),
coorBercTBeHHO, 100 MKM (A). DTO MOXeT ObITh peanu3OBaHO, HANPHUMEP, C IOMOLIBIO

MEXaHU3Ma € NbE€30- UJIN SJICKTPOCTATUICCKUM ITPUBOAOM.
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dopmyJia uzodpereHust

Pacxonnoe usnenue (1), reHepupyrolnee a3po30Jib, COAepIKallee M0 MEHbLIEH Mepe OIUH
3Hak (10), comeprkamuii KogqupoBaHHYIO UH(pOpMauuo o0 usnennu (1), pasMelieHHbIH Ha
HOBEPXHOCTH yKa3aHHOTO u3aenus (1),

IIPYU 3TOM

yKa3aHHash KOAMPOBaHHAsi MH(POPMALIHS pear30BaHa M0 MEHbIIEH Mepe B OJTHOM MacCHUBE
CUUTBHIBAEMBIX KOAOBBIX 3JIEMEHTOB, BBINIOJHEHHBIX C BO3MOXKHOCTBEO CUMTHIBAHHUS IPU
ocBerieHnu cucreMoi (200) CUUTBIBAHUSI C ONTUYECKUM YBEIUYCHUEM, IPUYEM YKa3aHHBIE
CUUTBHIBa€Mble KOJIOBbIE 3JIEMEHTHI UMEIOT IJIOTHOCTh 10 MeHbIlnel mepe 10 31eMeHTOB Ha
KBaJpaTHBIN MUJUTUMETP yKa3aHHOTO 3HaKa (10).

Pacxonnoe uznenue (1) mo m. 1, oTuyaroiieecst TeM, YTO YKa3aHHBIE CUUTHIBAEMbIE KOJIOBbIE
3JIEMEHTBI SIBJISIFOTCS] CTPYKTYPHBIMHU H/HJTH LIBETHBIMHU KOZOBBIMH 3JIEMEHTAMH.

Pacxonnoe uznenue (1) mo m. 1 uim 2, oTaMyaroIeecst TeM, 4TO MO MEHbIIEH Mepe TpU U3
L[BETHBIX KOJIOBBIX 3JIEMEHTOB UMEIOT pa3Hble L[BETA.

Pacxonnoe mw3genue (1) mo m. 3, oTMuaromieecss TeM, 4TO MO MEHbIIEH Mepe OIHA YacTh
yKka3zaHHOTo 3Haka (10) comep:kuT Mo MeHbIIeH Mepe BOCEMb KOJAOBBIX 3JIEMEHTOB, UMEFO LITIX
Pa3JIMYHbIN LIBET.

Pacxonnoe m3nenue (1) mo modomy u3 nn. 1-4, oTnuyaroeecs Tem, 4TO O MEHbINEH Mepe
4aCTh KOJOBBIX 3JIEMEHTOB SIBJISIIOTCS JJAOUIIbHBIMHU KOJOBBIMU 3JIEMEHTAMU.

Pacxonnoe m3nenue (1) o mobomy u3 . 1-5, oTiu4aromeecs TeM, 4To Mo MEHbIIEeH Mepe
4acTh ykazaHHoro 3Haka (10) comepskut BoaHOBOX (1000).

YcrpoiictBo (2), reHepupyroliee adpo30iib, COAEpsKallee pa3MEIleHHbIH BO BHEIIHEH YacTH
(110) xopmyca ucrounuk murtanus (120) u monocts (112), onpeaensromy OCh MOJOCTH
(114), npuuem ykazannas dactb (110) kopmyca umeer orsepcrue (113), BBINOTHEHHOE C
BO3MOXKHOCTBIO TipueMa pacxomnoro msnenus (1) mo mobomy m3 nm. 1-6 mpu BcTaBke
ykazaHHoro usaenus (1),

IPU 3TOM YCTPOWCTBO (2), reHepupyroIee a’3po30Jib, AOMOJHUTEIBHO COAEPKUT CUCTEMY
(200) cunThIBAaHHS C ONTUYECKUM YBEIHMUEHHEM, ONPEACISIIOINYIO BXOAHOe oTBepcTHe (200a)
U COIEp)KAIlyI0 MO MeHbIIeH Mepe OAuH (POKYCHPYIOIIHI ONTHYECKUH 3JEMEHT H II0
MeHbLIeH Mepe oguH netektop (30, 32), mpu 3ToM ykazanHas cucrema (200) CUNTBIBAaHUS C
ONTUYECKUM YBEJIMYCHUEM, PaCIoiokeHa BO BHelnHer Jactu (110) kopmyca v BBIITOJIHEHA C
BO3MOKHOCTBIO TIOJYYEHHUS! ONTHYECKU YBEINYEHHOTO H300paKEHUsS, YBEIHMYEHHOIO C

ko3¢ uumenrom yBenuueHuss M, paBHbIM MJM OONbUIMM 1, 1O MeHbLIEH Mepe 4acTh



10.

I1.

12.

13.

14.

15.

ykazaHHoro 3Haka (10), Ha ykazanHoM gaerekrope (30, 32) m CUMTHIBAaHHMA YKa3aHHOU
KOZIMPOBAaHHOHN MH(POPMALIH, U

P 3TOM YCTPOKHCTBO (2), reHepUpyroLee a3po30Jib, JOTOJHUTEIBHO ConepkuT 010K (250)
YIPAaBJIEHHs], BHIIIOJHEHHBIN C BO3MOXKHOCTBIO PACIIO3HABAHUS OPUTHHATIBHOCTH PACXOAHOTO
U3/IeNUsl HA OCHOBE COZepKaHusl MH(POPMALIMU, CUUThIBaeMOi cuctemoi (200) cuuThIBaHUS
C ONTHYECKUM yBeJquueHueM, B 3Hake (10), pacrnonoskeHHOM Ha pacxogHoM u3aesnu (1).
YcrpoiictBo (2), reHepupyroLee a3po30iib, MO M. 7, OTIMYaroIeecs TeM, 94To KodhGuireHT
yBEJIMYEHUS] YKA3aHHON CHUCTEMbl CUMTBHIBAHMUS ONTHYECKOTO YBEJIUYEHHUs] COCTaBJISET IO
MEHbLIEH Mepe 2, MPEeNrnouTUTENbHO Mo MeHbliel mepe 10, Gonee mpennouTUTENTbHO 1O
MeHbLIeH Mepe 20, emte Ooee mpeaArnodTUTENHLHO S0.

YcrpoiictBo (2), reHepupyromee adpo3oib, MO M. 7 WK M. 8, OTIMYAroIeecs TeM, YTO
ykaszanHas cuctema (200) CUUTBIBAHUS C ONITUYECKUM YBEITUYEHUEM CONEPIKUT IO MEHbINIEH
Mepe OIHO BOTHYTOE ONTHYECKOe 3epKaio (20).

YcrpoiictBo (2), reHepupyroinee a3po30Jib, o JTI0OOMY U3 MIT. 7-9, OTIINYA0IIeecs TeEM, YTO
ykaszanHas cuctema (200) CUUTHIBAHUS C ONITUYECKUM YBEITUYCHUEM CONEPIKUT IO MEHbIIEH
Mepe OIMH aJaNTUPYEMbIil ONTUYECKUH »3JEMEHT, BbINOJHEHHBI C BO3MOKHOCTBIO
azanTauuu ero (POKyCHOTO PacCTOSTHUS.

YcrpoiicTBo (2), reHepupyroee a3po30ib, o JOomy u3 nm. 7—10, oTiudaromeecs: TeM, 4T
yKa3aHHas cuctema cuuTbiBaHuA (200) ¢ ONTUYECKUM YBEJIUYEHUEM COAEPKHUT ONTHUECKHH
BosHOBOA (1000), pacmonokeHHBIH MeXAy YKa3aHHbIM BXOAHBIM oTBepctueM (200a) u
yKa3aHHbIM fieTekTopoM (30, 32).

YcrpoiictBo (2), reHepupyroinee a’3po3oib, 1o m. 11, ornuyaroieecss TeM, YTO yKa3aHHBIH
ontudyeckuii BosHOBON (1000) comep:xkut nudpaklMOHHOE CBETOBOE YCTPOWMCTBO BBOAA
(2002) w/unmu qudpakLIMOHHOE CBETOBOE YCTPONCTBO BbiBoAA (2004).

YcrpoiicTBo (2), reHepupyromee a3po30iib, Mo JI00oMy U3 I, 7—12, OTIUYaroIeecs: TEM, 4TO
yKa3aHHas cucreMa cunTbiBaHus (200) C ONTHYECKMM YBEJIWYCHHUEM BBINIOJHEHA C
BO3MOYKHOCTBIO CUUTBIBAHUS IO MEHbIIEH Mepe AByX 3HAKoB (11, 13), pacrosoKeHHBbIX Ha
YKa3aHHOM pacxomaHoM usnennd (1), reHepupyroimeM a3po30ib.

YcrpoiicTBo (2), reHepupyroLee a3po30iib, Mo JIOoMy 13 mil. 7—13, OTIu4aromeecs TeM, 4T0
ykaszanHas cuctema (200) CUUTHIBAHUS C ONTUYECKUM YBEJTMYEHUEM CONEPIKUT IO MEHbINIEeH
mepe oauH nojsipusarop (P1, P2).

YcrpoiicTBo (2), reHepupyromee a3po30iib, Mo JIOoMy 13 i, 7—14, oTIu4aromeecs TeM, 4T
ykazaHHbIN fnerektop (30, 32) moMelneH B yKa3aHHOE yCTPOMCTBO (2) TakuM 00pa3oM, UTo

npu paboTe ycTpoiicTBa (2) TeMrepaTypa yKa3aHHOIoO ieTekropa ocraercst Huxke 45°C.



m\/%//////////////




2/10

1
==
10
=== T
a0 420 z
e 3
vy Y
/Pz X
2

@Pur. 3



dur. 4

01/¢



4/10

3 200"
\ N \ 30"
200~ y A
' | :
i 1b : :
20" v

[

30

Qur. 5

200

FEne e,

e




200

[ ]

5/10




30 2
200
B5
20
Z
(L—A Y
X



200~

7/10

Y1

1

I

|

(

|

l

|

______+T
Y

102'

—\-I._______
x'{
I
I
I
I
dwur. 9

1 O“

;

102



%///

v S sl qﬁ//////////f

®ur. 10

01/8



10a~\|

M‘IOC

11f =1/a+ 1,’(b1+b2)

X

-

(

t2

®dur. 11

01/6



10/10

c ) 200
1 10

—— - >
b2

75 s —T /JG |
ﬁ: on 420
g TR =

hy A0 s
S
edte

9,
all

Lt
ooy
Tyl
e,

o sy e
i
(s
e

10’ 0

LY,
X
a0
L

b =bi+b;

A1 Y
1{ P \M12 Ly M=ba>1

Our. 14 P1



	Bibliographic data
	Abstract
	Description
	Claims
	Drawings

